I'maBa 5. KireTka — B3auMoieliCTBHE€ B TAapMOHUHU

Ecmbv dea muna e3aumodeiicmeun C
MUPOM: Mbl KAK caAxXadp pacmeopaeubesa 6
HEM, WU KaAK eama — noz2aowaelb e2o.

Korga 3axonuT pedb O KileTKe, TO YUen0OBeKy, «OpHUIIeAIIeMy» B
ouosioruto co cropossbl, npuxoautca IMOCTOAHHO YAUBJIATBCH.
IIpencraBbTe cebe, YTO BBl B3sJIM IUIUUKUA JJII HOTTEH U CTaIn
OCTOPOYKHO YJIAJIATD xycouyku 3acTapeBliieil KO:KU Bo3Jjie Horreil. B
Ka>X/IOM TaKOM KYCOYKe — COTHU WJIU THICAYU KJIETOK. A B KaXKJOU KJIEeTKe
zartoueHa HEBU/IMMAA NHO®OPMAIIMOHHAA CUCTEMA, y
KOTOPOU TOJIbKO mMoJroBpemMeHHasa mamATh /JIHK B pacuére Ha 1 MM3
Tesia dSkBUBaJieHTHA NTaMATH — BOJIEE YEM B ThICAYe KOMIIBIOTEPOB.
A o0mas reHeruueckas IIaMATb B TeJsie (pyOaiike) omHOro YenoBeka
MHOTOKPATHO IIPeBBINIaeT CyMMAapHYI0 NaMATh BCeX KOMIIBIOTEPOB,
cymectBytomux Ha llnanere! EcTrecTBEeHHO, 4TO Ui JTOCTUKEHUSA TAKHUX
napametrpoB lIpupoma ITIPUBEIJVIA K  KOHCTPYMPOBAaHUIO  HA
MosieKysiAspHOM  ypoBHe, kK HWMCIIOJIbB3SOBAHWIO cursajioB ¢
MOJIEKYJISIDHOM pa3peniamiiei cnocobHocThio. K moj1o6HOMY BHIBOAY JIETKO
IIPUUNTH B 00111eM Bujie, 1 ero ke OUEHD TPY/IHO ITOHATD B feTansax.
Hamre He3Hanue B obsiacThd OMOJIOTMM TOpas3fi0 MOpa3uTesIbHEe HAIIUX
3HaHUN U UMeeT Kypbhe3HYI0 0cOOeHHOCTh. Bbl y:ke cmoriu ybeauThcs B
3TOM, MPOYUTAB MHPEJbIIYIIIUE TJIaBhl U B YACTH 2, U B YaCTHU 3 3TOU
kHUTU. Mb1 3HAEM, Kak Opraiu3M CTPOUT CaMble CJI0XXHbI€ MOJIEKYJIbI.
3JHAEM MHOI'OE wu3 Toro, yro tBopurca BHyTpu kijeTku. Ho HE
3HAEM, Kak 3T KJIETKU COEAUHAIOTCS, 00pa3ys TKaHU, OPTaHbl U IeJIble
OpraHuU3MHbI (T.e. HE 3HAEM 006EOUHUMEAbHBIX UHPHOPMAYUOHHBIX
npoueccos, u 06 3ToM A IocTaparch pacckaszarh ). [IOCKOJIbKY KH3HD
IIOCTPOEHa Ha MOJIEKYJISIDHOM YPOBHE, /1a U IO Py APYTUX IPUYUH, YTOObI
00bsacHuTh Habs0/1aemoe, HY2KHO ITOHATD TO, uez2o mwbt, mpu caMmou
HU30IPEHHON sKcnepuMeHTaIbHONU TexHuke, HE MOYKEM YBU/IETD.
BHOBB MOBTOPSI0 U OYyZy TOBTOPSATH, IOTOMY YTO 3TO — OCHOBA BCEX OCHOB
a1 Hac, YenoBekoB: ZKNBAA K/JIETKA YEJIOBEKA — 5TO He TOJBKO
€€ NOHHOE cOCTOsIHNE. V] KOHEYHO, cyuiecmaeosaHue Hcusoil kaemxu
3asucum He om Xumuueckux peaxkyuil.
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5.1. OcHoBa

To, uTo MABIBET, — 3TO JoAKa. Ho TO, 6s1aroziaps yeMy MOKHO ILIBITD,
— 9TO BOJIa, a He Jjiojka. To, 4To ABUIKeTCs, — 5TO IToBo3Ka. Ho To, 6y1arogaps
yeMy MOKHO JBUTAThCHA, — 5TO BOJI, 4 He TOBO3Ka. Pa3MbIlIZIeHHe — 3TO
Pazym. Ho To, Giyiarojapss yemMy MOKHO Pa3MBIILIATh, — 3TO BOJSA U
Co3Hanue, a He Pazym (pa3ym ecTb U y JKUBOTHBIX, U y pacTeHuil). Bor
HCXO[ A U3 5TOTO, MBI ¥ IPOJOJIXKUM.

Hawm ny>xHo no3Hats KJIETKY, koTopas sBiserca ocHoBoui BCEMY.
Nnu xoTa Obl UMeETh NpejicTaBjieHHe O Hel. Jlaxke U3 TPaJUIMOHHBIX
JINTEPATYPHBIX UCTOUHUKOB U3BECTHO — UTOOBI MOCTPOUTH TeJio UesoBeka,
TpebyeTcsd 120 TPUWIMOHOB KJIETOK. M3BEeCTHO JlaKe TO, UYTO KJIETKU —
pyHIaMeHTaIbHBbIE eIUHUIIBI )KU3HU, U3 HUX COCTOAT HAlll MO3T, MBIIIIIHI,
Opraibl — BC€ 4YaCcTH HAIlero OpraHu3Ma. B TedeHue MOCIeHETO
JIeCATUIETHUS, YIEHBIM y/1aJIOCh TO, UTO BCErJa Ka3aJ0Ch HEBO3MOKHBIM —
3arJisIHyTh BHYTPb UeJ0BeuecKol kJieTKU. To, 4TO OHU yBUAETU — UX
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MIOTPACJIO, HO He TIpubaBUIo IOHMMaHUSA — YTO Ke Takoe kjieTka? f cpa3y
JIOJ>KEH TIPeAyIPeAUTh, YTO OOBIYHO YUE€HBbIe TOBOPAT O TOM, KaK «HayKa
CEMUMWJIBHBIMMU IIaTaMU ABUKETCA BOepe». Ho s ceroasa yoexi€H B TOM,
uyTo Hayka ceMuMmiabHbIMU IaramMmu TOITYETCHA Ha mecre, U pelieHue
OJTHOU TIPOOJIEMBI TYT K€ IOPOKIAAET CAEAYIONTYI0. MexaHU3Mbl, TOHATHbBIE



B II€JIOM, He CTBIKYIOTCSI B YACTHOCTAX, & YaCTHOCTU HE BHICTPAUBAIOTCA B
obmryro kapTuHy. MaTemMaTtuku, OMOJIOTH, XUMUKH, T€HETUKU T10-PA3HOMY
cMoTpAT Ha 3T0 U popmynupyoT IIPOTMBOPEY M BBIE koHUIENINY, KaK
B UBBECTHOU IIPUTYE O TPEX CIIEMIAX.

CyliiecTByeT HECKOJIbKO THIIOTE3 BOBHUKHOBEHUS KJIETKU. 32 OCHOBY
B35ITa TUNOTE3a O «XUMUUECKOU DBOJIIOIUN», TPEJIJIOKEHHAS aKaJIEMUKOM
Anexkcanapom OnmapuHbIM B 1924 T. |
ITo CyTHU, Onapun IIPEJIOKUII
KJIAaCCUYEeCKYI0 PAaIllMOHAJIbHYI0 (PUCKHY
JlaKe CKa3aTh — TPUBUAJIbHYIO) HAYUHYIO
UJIel0: CAOMHCHOEe 00pa3oeanocs 6
pe3yavmame noamManHozo
pas3sumusn npocmozo.

HTak, B 4€M Ke CyTh «XMMHUUYECKOU
9BOJIIOLIY » I10 Onapuny?
PexoHcTpyknusa yCJIOBUH,
CYII[ECTBOBABIIIMX HAa 3eMJie, IOKa3bIBAET,
YTO NMPUMEPHO 4 MWILIHAp/A JieT Ha3aj
chopmupoBasiach ~ Tak  Ha3bIBaeMmasd
ITEPBNYHAA atMmocdepa,
cojiep:kamiasg ~ MeTaH, aMMHaK W,
BO3MOKHO, BOJIOPO/I, a30T, YTJIEKUCIIBIN U yrapHbIU Ta3bl, cCEpOBOAOpOA. 13
MIPOCTEUIIINX HEOPTaHWUYECKUX COeIMHEHUN cTajiui 06pa30BBIBaThCsA OoJiee
c0kHBIe: hopMasbierubl, popMaMu/ibl U Jip. ICTOUHUKAMU SHEPTUM I
XUMUYECKUX IpeoOpa30BaHUN MOTJIU CJIOYKUTh COJIHIlE, KOCMHYeCKas
pasuanus, W3JIydeHUe PAJAUOAKTUBHBIX IOPOJT 3eMJIH, SJIEKTpUYECKHUe
paspAasl B armocdepe, CTOJIKHOBEHUS C METEOPUTAMU, BYJIKAaHUYECKHUE
nporecchl. B pesysbTaTe ajbHEUIEr0 CHUHTE3a BO3HUKJIO YEThIpe
HykJeoTusia (aleHuH, TUMHH, TyaHWH, I[UTO3WUH), OEJIKU © Jpyrue
HeoOXO0/IMMble KJIeTKe «Onuomosiekyabl». Ha cieyiomeM stare 5BOJTIOIUU
BO3HUK MEXaHW3M  pa3MHOXEHWs, WIH, TOuHee, PpeIUIUKAIUU
(camokomupoBaHus), 6arofgapsas KOTOPOMY HYKJIEMHOBAas KHCJIOTAa MOIJIa
CO3/1aTh TOUHYIO KOIIHUIO caMoi cebs1. BaanmoielicTBre Mexx 1y BOSHUKIIINMU
HYKJIEMHOBBIMM KHCJIOTAaMU U mpoTenHamu (0OesikaMu) B KOHIIE KOHI[OB
IIPUBEJI0 K BO3HUKHOBEHUIO Te€HETUYeCKOro Kojia. B jmaspHellem
00pa30BaIUCh «IIPOTOKJIETKU» — JIaJIEKHeE TIPETKU COBPEMEHHbBIX KJIETOK.

IlepBrle kyeTku ObuTM  rereporpodaMu, OHU HeE  MOTJIN
BOCIIPOM3BOIUTH CBOM KOMIIOHEHTHI CAMOCTOSTEJILHO U IOJIydasil UX U3
«bynpoHa». HO co BpeMeHeM MHOTHE COeJUHEHUS CTaJIl HhcYe3aThb U3




«Oys1bOHA», W KJIETKU OBbUIM BBIHYXK/IEHBl BOCHPOU3BOJAUTH  UX
camocrosTenbHO. Tak kieTkn passuBamn COBCTBEHHBIM o6men
Bewiects 41 CAMOCTOATEJ/IBHOI'O BocnpousBozicTBa. biaromaps
IIPOIIECCY €CTECTBEHHOTO OTOOpA M3 3TUX IEPBBIX KIIETOK IMOSBUJINCH BCe
’)KUBOTHbBIE U PACTUTEJIbHbIE OPTAaHU3MBI, CyIllecTByOIIre Ha 3emye. BoT
BKpATIIE «3TaIlbl OOJIBIIOTO IMyTU» «XUMHUYECKOU 3BOJIIOIIUK», KOTOPOTO
NIpUIep>KUBAETCA «COBPEMEHHAS HAYKa».

OCHOBHBIM JI0Ka3aTeJIbCTBOM 3TOTO CIeHApUs CTaJl SKCIIEPUMEHT,
MIPOBEJIEHHBIN B 1953 I'. aMepUKaHCKUM XUMUKOM CTaHIu Musiepom.

Om cosgan ammapaT, BOCITPOU3BOIAIIMI armocdepy,
MPEATIOJIOKUTENLHO — CyIIeCTBOBABIIYI0 Ha
IpeBHeN 3emJie, a CIEIUAJIbHOE YCTPONCTBO
HUMUTUPOBAJIO MOJIHUM— pPas3psA/bl OKOJIO 60
ThIC. BOJIBT. Uepe3 Hejzeat0 pabOThHI ammnapara
MOJIyYWJIM MEeCHUBO CJIyUYaWHBIX COeJIMHEHUH,
cpenu KOTOPBIX 61U oOHapyKeHbI
IpocTeuiliie aMHUHOKHUCIOTHI — TJIMIUH U
aJIaHUH. Kasajiocs, YTO pasrajka
BO3HUKHOBEHUS KU3HU yKe 61u3ka. Ho Talina
Pa3MHOKEHUSA M CaMOBOCHPOU3BEJIEHUS 10
cux mop Tak m OCTAETCS mpomneccom,
CTaBAIUM HOBBIN Hepa3pelIuMbI BOIIPOC —
«YTO Ke mepBUYHO: KypUIla UIN AUII0» ?

Kusub HEBO3MOXKHA 6e3
MexXaHU3Ma e€ Iepejauul, OCYIIECTBIsIEMOU MIyTEM peliukanuu. B ombiTax
aucyauyca Pebexa ObLIO MMOKa3aHO, UTO HE TOJIBKO KJIETKH, HO U
MOJIEKYJIBI 00J13/1al0T CBOMCTBOM perInKanuu. /i mpoiiecca perinKauu
HeoOxoiuMbl /IHK n PHK (kxak HocuTeIn U IepeHOCYnKN HHMOpMAIUH)
u (QepmenThl (T.e. Oesku) And yckopeHus peaknuu. C TOUYKU 3peHUs
«XAMUYECKON BBOJIIOIIMU» BO3HUKAET BOIPOC: JJIs TOSABJIEHUA OeJika
Heobxonuma pertukanusa JIHK u PHK, a 114 peniukanuu JITHK 1 PHK
HeOOXO0/IMMBI OeJIKU — KJIaCCUYeCKUU MapaIoKC MEPBUYHOCTU KyPHUIIbI WU
auna. Kak paspemurts 3Ty npobisieMmy? AMepuKaHCKUe yuéHble Opz2ea u
/JDceticon onbiTHRIM TyTéM nokazanu BO3MOZKHOCTD pensnkanuu
cpa3y Bceil mosiekysibl JITHK 1 PHK 6e3 yuactuss ¢depMmeHTOB (0AHAKO,
TOJIBKO B UJI€AJIbHBIX ycsIoBUsX). llIBelilapckuil XUMUK JuieHmoy3ep B
CBOUX OIIBITAaX IIOKA3aJl «IIOIIATOBYIO» (TO €CTh 3BEHO 3a 3BEHOM)
pemukanuio JJHK u PHK B npupoansix ycioBusx. WTak, TaliHa
BO3HUKHOBEHUA JKU3HU packpbiTa? OJIHAKO TIIATEJIbHBIN aHAIU3




BCKpbIBAeT psAj mnpobsiemM. M3 MHOTMX OHOJOTUUECKUX BEIIECTB,
umeltomuxcsa B kietkax, TOJ/IBKO /IBA moso0HBI TeEM, YTO MOJIyYEHBI B
JKCIIEPUMEHTAX TUIIA MUJJIEPOBCKUX, — 3TO IJIMIUH U ajlaHuH. Ho HU pa3y
He ObutH mosydeHbl OCTAJIBHBIE BeliecTBa, COCTABJIAIONIAE KUBYIO
kiaerky. Ouu 1 HE MOIJIN ObITh «MHOJyUYeHbI» MO TeM IpUYUHAM,
KOTOpbIE ONMUCAHBI B IMPEABIAYIINX IJIaBaX OTHOCUTEJIBHO BO3MOXKHOCTEN
30pOB B MO3HAHUM (PU3UKU KJIETKU. VITak, OCHOBHOU Ha COBPEMEHHOM
aTalle B Pa3BUTUU «HAYYHOTO MOHUMAaHUA» OCTaeTcs rumnore3a OmnapuHa.
Ho ona TpeOyeT nmorcka MexaHu3MOB, CIIOCOOHBIX Pa3pENIUTh KOJIOCCATIBHOE
ITPOTUBOPEYME wmexay daktom CymecTBOBAaHUSA KU3HU U KpauHe
MaJIOl BEPOSATHOCTHIO €€ CIYYaWHOTO 3apOXKJEHUA: UYTOObl «IKU3HBb»
3apo/inyiach U3 OOBIYHBIX MOJIEKYJI IIPU ONPEJIEJIEHHBIX YCIAOBUAX U Jlajiee
CYII[eCTBOBAaJIa IIPU JIIOOBIX YCJIOBUAX, MOJIEKYJbI, U3 KOTOPBIX «OHa»
cocrout, nokHbl YMETD CAMMWM HenpepblBHO CO3/4aBaTh 3TU YCJIOBUA U
BOCIIPOU3BOAUTH cebs1. U B TO ke BpeMsi, 4TOObI COOTBETCTBOBATH CBOUCTBAM
MOJIEKYJT B OOBIYHBIX U Jja)Ke CIEeIUAJIbHBIX YCJIOBUAX, 3TU MOJIEKYJIbI HE
NOJIZKHBI yMeTh (T.K. He YMEIOT) HelIPEPhIBHO CO3/1aBaTh HEOOXOMMbIE
YCJIOBUSA U BOCHPOU3BOAUTH ce0sl — 3TO MAJIOBEPOSITHOE COOBITUE, U TAKUX
CBOUCTB y OOBIYHBIX MOJIEKY HeT. Ciieayrolnee NpoOTUBOpeune: YTo0bl
moJiekyJsibl camu MOI'VIM HenpepsiBHO CO3/IABATD HeobOxoimMble 11
CBOEro BOCIIPOM3BOJICTBA YCJIOBUS, Y HUX JOKHBI MPOABJIATHCA OCOOBIE
CBOMCTBA IIPU OIPEEeJIEHHBIX YCJIOBUAX, U HE JOJKHBI IPOABIATHCA 3TU
CBOMCTBA, T.K. Ka)XKJasd M3 Y4YaCTBYWOIIUX B IPUPOJHOM 3KCIIEPUMEHTE
MOJIEKYJT 00J1a/1aeT OTpaHUYEeHHBIM HAaOOpPOM CBOMCTB. B TO ke BpeMs Mbl
3HaeM, YTO BCe MOJIEKYJIbl, BXOAAIINE B NPOCTYI0 KJIETKY, IPeJCTaBIIAIOT
coboit CJIOYKHBIE COEIMHEHMA. Takum o6pa3oM, 4YTOObI
YBEJIMUUTh KOJUYECTBO BO3MOXKHBIX CBOWCTB, MOJIEKYJbl JIOJIKHBI
oopenuHATEcE BMecte u HE JOJIZKHDBI o00benuHATHCSA, T.K. BTO
HEBO3MOKHO IPU OOBIUHBIX YCJIOBUAX — Y HUX Pa3HbIE CBOMCTBA, K TOMY K€
Hy’KHAQ OHEprus JUid HUX COeJUHEeHHsd. ITO IPOTHUBOpPEUYHE MOXKHO
pa3penIuTh, MPEAIOI0KNB, YTO TAKHE YCJIOBHUA MOTYT BO3HUKHYTb, €CJIN
TaKas JHEPTrUA CMOXKET IPOSABUTHCA B MPUPOJHBIX YCJIOBUAX, HAIPUMED,
3JIEKTPUYECKHE Pa3pAAbl, COJTHEUHOE U3JIyUYeHHeE... A 3TO JACT BO3MOKHOCTD
CUHTe3UpoBaTh Oosiee cioxkHble Mosiekysbl (JHK mwin PHK), y koTOpbIX
IIPOSIBJISIETCS TOPa3/1o OOJIbIIE CBOMCTB U MOSBJIAIOTCSA CBOU 0COOEHHOCTH —
CAOIHCHASL NPOCMPAHCMBEHHAA cMpYyKkmypa, 6oavutoil eec. Urax,
IIPEAIIOJIOKUM, 4YTO CJ0KHble wMoJsekysbl B Buzge PHK wm JIHK
obpazoBanuck, a yro Aaabiie? Ytoosr PHK wiu JJHK MOIJVIN ce6s
BOCITPOMU3BECTMU, y HUX JOJI>)KEH OBITh « KOIMPOBAJIbHBIN MEXaHU3M »,



HO €ro He OOHApYXKWIHM, a PeIUInKanus mpossiserca. Kak Takoe MOKeT
ObITh? Bo3HWMKaeT HOBOe WIPOTHBOpPEYHME: YTOOBI COOTBETCTBOBATH
HAOJTIOJIEHUAM, «KONUPOBAAbHLIU MEXAHU3IM» 00ANHCEH OblMb, HO,
YTOOBI COOTBETCTBOBATH APYTUM HAOJIOAEHUAM, €20 He 00ANHCHO Oblmb.
[IpesiesibHOE IPOTHBOPEUHE: «KOMMMPOBATBLHBIN MEXaHU3M» JIOJI?KEH OBITD U
€ro He JIOJDKHO ObITh. Ero MOMKHO yCTpAaHUTH MPUEMOM paszieieHUs
HECOBMECTHUMBIX CBOVICTB CHCTEMHBIM IIEPEXO/IOM: ILyCTh CHCTEMA 00J1a/TaeT
cBorictBoMm C, a HaJICHCTEMA, BKIIIOYAOIIAasl JJAHHYIO CHCTEMY — CBOMCTBOM
He-C. Wi ke mMycTh B IeJIoM cucTeMma OyzaeT obsaaath cBovictBom C, a
nojicucreMbl — cBouictBoM He-C. Ha ypoBHe cucrembl (y JHK) ectb
«KOTIUPOBAJIbHBIA MexaHu3M» (6osbinoi Bec, coznatonuii OTITEYATOK
MOJIEKYJIbI Ha 3(GUPHOM YypOBHE), a HAa JPYrOM YPOBHE — YPOBHE
nozcucreMsl (3upHOM) ero Het... O6paTuTe HA 3TO BHUMAHUE U 0COOEHHO
Te, KTO  «HHTEPECyeTcA»  KaK  JKe  IIPOHUCXOJIUT  «IIpoIlecc
KOIIMPOBAHUVA» T'eneparopa Témuou Marepuwu, CO3IaHHOTO
H. JleBamoBbiM. He co3gaHmsa KakAblii pa3 — HOBOTO, a HMEHHO
KOITMPOBAHMUA y3Ke CO3JaHHOTO U B3ATOTO 3a 3TajoH I'eHepaTopa. Huske Mbl
elll€ K 5TOMY BepHEMCsI. A Terlepb, YTOOBI C/IeIaTh CJIEAYIOIINHY I1ar, Ha MOU
B3IJIA/T, Hy*kHO nepeiitu kK IIPABMJIBHOMY mnosixony B pellleHUHd 3TOMU
1po0JieMbl, KOTOPBIY IIpUMeHEH B TpyAax Hukousias Jleamona. Emé pas
obpalliaro BHUMaHUe Ha TO, YTO JII0O0U aToM CBOel Maccou MPUOTKPHIBAET
KayeCTBEHHBIN Oapbep Mexay (Gu3nmdecKuM W 3QUPHBIM YPOBHAMH U
CO3/IaéT MeXKAy HUMHU KaHaJl C PAa3HOU «IIPOIMYCKHON» CHOCOOHOCTHIO
IIepBUYHBIX MaTepuil (CM. MO3. 1-4 PUCYHKA), Ha KOTOpbIe paclafiaercs

KaHanse Mexny OuU3UYeCKUM ¥ SOUPHEM YyPOBHSIMA

OT MpocTOoro aroMa /0 KUBOU KJIETKH: HEOOXOAUMbI€ YCJTOBUA
BO3HHUKHOBEHHA ;KU3HU

rubpusHoe BelecTBO dusnyeckoro ypoBH:A. IIpu stom moreps dhopmbl
MaTepuu G J1j11 aToMa BOJOPO/ia CTOJIb He3HAUNTeAbHA (Y3KUIM KaHasT), YTO
He CKa3bIBaeTcs Ha €ro ycrouyuBocTH (cM. mo3. 1). B 3aBUCMMOCTU OT
maccel, KAMKJIBIM atom B 6Gosblleil WIM MeHbIIEH CTEmeHH



IIPUOTKPHIBAET KaueCTBEHHbIN Oapbep Mexay (pusamuecKuM U 3(PUPHBIM
YPOBHEM U CO3/IAET MEKAY HUMM KaHaJI.

Ho uTo npoucxoauT, Korja MoJIeKyJIIpHBIN BeC CJI03KHBIX MOJIEKYJI BO
MHOTO Pa3 IMPEeBBIIIAET MOJIEKYIAPHBIN BEC TPAHCYPAHOBBIX 5JIEMEHTOB?

Ecnu Mosieky/lsIpHBIM Bec, HAIpUMEpP, OPraHUYECKHUX MOJIEKYJ
JIOCTUTAET JEeCATKOB ThICAY aTOMHBIX €JUHUIl, TOTAAa sJipa Yrjepojia
CO3JAI0T KaHAaI MeXy (PU3UYeCKUM U 3(PUPHBIM YPOBHEM 3HAUNTEIBHO
OosIbIIIM, YeM TpaHCypaHOBbIe 3jieMeHThl... Ho mpu sTtom ouum HE
PACITAZTAIOTCA! Onu neopMUpPYIOT IPOCTPAHCTBO 3(UPHOTO YPOBHSA
tak, 4To Tam nospisaerca OTIIEYATOK - tounasa KOIIMUA mosexkya
PHK u /IHK (cM. mo3 3.).

[lepBo#l CTPYKTYpOM € TaKUMH CBOMCTBaMH crajia moJsiekysnia PHK
eupyca, fABIALIIerocsa rpaHuned Mexay KHUBOM u HEKHBOU
matepueit. Ilpu mnomaganum w™osekyast PHK Bupyca B Bomy u
npucoequHenun et rpynnn OH u H, yBesmumBaomuyx aTOMHBIA BecC 10
KPUTHUYECKOU BEJWYUHBI, CO3JAI0TCA YCIOBUA i1 (DOPMUPOBAHUA U3
¢dopmbl matepuu G apupHOTO Tea.

Imo — nepeoe Kauecmeo supyca, no3goanouwee cuumams
€20 NPUMUMUBHBLIM HCUBLIM OP2AHU3MOM HAHOYPOBHA  (He
nymams ¢ HaHo-mexHo.o2usamu Yybaitica).

Takass mnOpocTpaHCTBEHHAsT HEOAHOPOJHOCTh SABJISETCA BaKHBIM
CBOMCTBOM /IJI1 BO3HUKHOBEHHS HO6020 Kauecmaeda, CBONCTBEHHOTO
’)KUBOU IMPHUPOJIe HA YPOBHE BUPYCOB, — CIOCOOHOCTH PACHaJIaThCA HA JIBE
YaCTH C 3aKPbITHEM KaHasa MeX/1y GU3nIecKUM U 3(PUPHBIM YPOBHAMMU U C
BO3MOXKHOCTBbIO Kaxzmod yactu Bocco3gatb CEBE BHOBD cBoro
sepkasibHyl0 KOIIMIO c¢ BoccraHOBJIeHHMEM KaHajlla MeEXAy [AByMHA
YPOBHAMU — PU3NYECKUM U 3(PUPHBIM.

Imo emopoe KauecmeeHHOe omauvue eupyca -
CNocooHocmMbdv dYyoAuUposamsv c6010 CMpPYKkmypy.

Kak cienctBue, i1 60.1ee 2Ay060K020 NOHUMAHUA du3uxu
xaemxu Hyxso IIEPEWMTU k Tpymam AjekcaHzpa XaTeI60Ba.
IIporpammbr «CBeTJI», KOTOpBle B3aUMOJIEMCTBYIOT 4depe3 Moar Ha
KJIETOYHOM YypOBHe (BO3AEUCTBYsI Ha KJeTKy HemnocpeicTBeHHO), HE
MOI'JIM 651 O0b1Th co3manbl 0e3 TEOPVMN, onucanHoi JleBalllOBBIM, U
INOHMUMAHMWA busuky KIeTKH, OMUCaHHON AJsiekcaHpoM XaThIOOBBIM.
Jl7is ICHOCTU B 3TOU BakHeuIeil teme, s npuBoxy 37iech HAMBOJIEE
3HAYMMBIN martepua, B3aThIi u3 Tpyzos H. Jleamosa « CywHocmo
u Pa3ym» u Hamux ¢ HUM BECE/] otHOCuTennbHO KiIeTku U IIporpamm
«CBetJI», a Tak:Ke MaTepuasl, MOJydeHHbIN U3 TPyZ0B A. XaTtbiboBa u 6ecef



¢ b. MakoBbiM 110 3TOMY Bompocy. HakomieHHBIH (TeopeTHUecKuul u
MIPAaKTUYECKUU) MaTepuasyl M0 NPUMEHEHUI0 MpeoOpa30BaHHOW SHEPTUU
aromMa u mnepBuuHbIXx Marepuili B IIporpammax «CBet/I» mo3BOJIsET
ceJiaTh BBIBOJ, O TOM, UTO O0®ACHEHUE B03HUKHOBEHUS MHCU3HU
HYMCHO HAYUHAMb C NEPEOKUPNUUUKA 6CeX MONACKYAAPHBIX
coeduHeHuUuil — ¢ aToMma.

M3BectHO, uTO J0O0M aTroMm oOJiaflaeT BJHepruel u IIpu
1peoOpa30BaHUU TOTJIOMIAET WM U3JIyYaeT SJIeKTpUIecKre U MarHUTHbIE
BOJIHBI OIPEJIEJIEHHOTO Juana3oHa. Haue MBI IPOCTO HUYErOo OBl He
BUJIEJIV, HE CJIBIIIAIN... — HUKAK He BOCIPUHUMAIN OBl OKPYKAIOIIYIO
nencrButesnbHOCTh.  CiieoBaTesibHO yxke cam atom ABJIAETCA
npeobpasoBaTesieM 5SHepruu. Ho, Kakol HHEPrUM U 3a CUYET 4YEro?
Cob6erBennass MEPHOCTD smo6oro ATOMA B TOU WM WHOW OKTaBe
nposiBiseT cebs no-pazHomMy. Ecau atromy BoAopoja, Hapumep, yAAeTcs
COXPAHUTH CBOIO YCTOMUUBOCTH 32 CYET MAJION COOCTBEHHONM MEPHOCTH MPU
HE3HAUYUTEJbHBIX IOTEPSAX BellecTBA U OBICTPOM €ro BOCCTAHOBJIEHUU B
JIOBOJILHO OOIIIMPHOM /IMamna3oHe, TO aTOMYy YpaHa 3TO NMPAaKTUYECKU He
ynaércs. To ectb, amom npedcmas.nsiem coo0il 2pasumo-3AeKkmpo-
mazHumHusiit I'enepamop, KOTOpPBIN  BOCHOJIHSETCSI 3a  CUET
nocrossHHoro HACBIIIIEHUWA mnorokoM nepBUYHbIX MaTepuid (I1M)
nedopMaruy IIPOCTPAHCTBA OINPEAEJEHHON MEPHOCTH (HUIIIN), B KOTOPOH
oH cpopmupoBaH. U 5T0 — npu ycaoBuu, uyto IIM mposo/KkaoT NOCTyIIaTh
K IIeHTPY JAedopMaliii B MecTe MPOsBJIEHUS aTOMa B TOM WA UHOM CJIO€
atrmocdeps! [ImaHeTbl. ITO CO37AET BCE OOraTCTBO 5JI€MEHTOB Ha HaIlleH
IstaneTe U BOCCTaHABJIMBAET NOTEPU BellecTBa. B ogHux 30Hax lliaHeTsl
BOCIIOJIHEHUE TMPOUCXOJUT ObicTpee. B apyrux — mensnenHee. Cam aTom
CEbA OBECIIEYUTD 5TUMU HOTOKAMM HE MOXKET, TaK KaK HUX HET B
130bITKE, MO3BOJIAIOIIEM CAMOBOCIHOJIHATHCA B 30HAX, I7le YCTOUYUBOCTH
aToMa KpUTUYHA U IPUBOAUT K ero paspyuieHuto. Ciae/loBaTeIbHO, aTOM He
obpasyeT 3alUTHYIO0 30HY /Il MIOCTOSIHHOW MOAIUTKU aTOMHOTO fi/ipa U
CaMOBOCIIpOU3BeleHUA.  ATOMBI CO3JAIOTCA ITEPEITA/IOM
MEPHOCTHM 1npu yyacTUW TpPaBUTALMOHHBIX, 3JJIEKTPUUECKUX U
MAarHUTHBIX KOJiebaTeIbHBIX IPOIECCOB B KOHKPETHOUN MPOCTPAHCTBEHHOMN
OpPraHM3aIUU PENIETKU aTMocdephl, T.e. IMPOUCXOJUT CTPYKTypU3aAIUs
MaTepUuu: MPU ONpefleJIEHHON MEPHOCTU U COOTBETCTBYIOIIUX €l OKTaBax
obpasytotcs npoctpaHcTBeHHbIE penteTku. [Ipy USMEHEHMWMU peméTku
MEHAETCA u cama cTpykKTypa opraHusanuu marepuu. I BoT TyT-TO
HAYMHaeTcsA caMoe UWHTepecHOe. ATOMHas  CTPyKTypa —  9TO
000eKa’o0parbHO-Mempa’odparbHA-KYouueckan cmpyxkmypa.
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B crpykrype - 8
JI0/IeKa3/IpOB (mo  yriam s G : —T7 e
KyOHKa), 12 TeTpasApOB CBA3H - , s WA
1 1 KyOuk (IileHTpabHbIi). Bes \ ‘
cHCTeMa y/lepsKUBaeTCA euHOMH e\ At/ N[
KyOHU4YecKou PEIIETKOM. ‘ R s
IleHTpanbHBIM KyOUK — B3TO
cUCTEMa W3 OKTAa’3APOB U
WKOCA3IPOB, BJIOKEHHBIX JIPYT
B Jipyra (16 BiioxkeHuit). OTHOCUTEBHO /10/IEKA3/IPOB

Ha pucyHke — CBA3b CMEKHBIX
XOAeKa’3ApPoB (TeTpasap).

e N "
KyOUK — 3TO aBTOHOMHAas cTpykrypa. Kaawiii us 8
N JIOZIEKA3APOB COAEPKUT UKOcaszAp (mapa). Uueso Takux
N BJOKEHHBIX Iap — 44. YacToTel, KOTOpbIE
HCIOJIb30BaHbl B IEHTPAJIBHOM «KyOUKe», U YaCTOTHI,

Ha KOTOPBIX IIOCTPOEHBI BHEIIHHUE JIOJIEKADAPHI,
gz"“i’:"ygzz v+ e, HKOCAOZPEL, TeTpadapel, HE ITEPECEKAIOTCH,

IIOTOMY TIPUHATO CUUTaTh, UTO MEXKAY JABYMA
IeHTPAJIbHBIMU KyOMKaMH1 — 3TO IIyCTOTA.

Otcrona — Teopus KoJsuiarnca (3eMyI0 MOXKHO «CKaTb» 710 3 cM). Bes
npubopHas 6a3a co3zlaHa OTHOCUTEIBHO IEHTPAJIbHOTO KyOuKka (moka3aHa
JKEJITBIM ITBETOM), 3a MpeJieJlaMHu 3TOro KyOuka oHa He paboraer. bosiee
oAPOOHO U JIeTAJIbHO OTHOCHUTEJIBHO aTOMa M BCETO TOTO, UTO CBSI3aHO C
dbusnKoi aTomMa, pacCCMOTPUM HECKOJIBKO MTO3/THEE, B TIOC/IEAYIONINX TJIaBaX.

ITUX MOSICHEHUH JIOCTATOYHO /IS T€X, KTO «OOBUHSAET» MEHS B TOM,
YTO 5 «CKpBIBAlO» OT «Hapojaa» ycrpoiictBo I'enepamopa TémHou
Mamepuu u e2o «ezaumodeiicmeaue» c IIporpammamvu «CBetJI».
Ato He Tak. [IpuBeA€HHON HHGOPMAIHA U TOTO, YTO OyZleT HAIMCAHO HIKE,
— "Ha MoH B3rIAx, BrosiHe JIOCTATOYHO maa ITOJIHOI'O noHuMaHuA
busuku u «CO3JJAHUA», (mocienyromiero  «KOIHPOBAHUS»,
TUPaKUPOBaHUs) camoro ['eHepaTopa, u ero «pabotsr» ¢ IIporpammamun
«CBer/I», ©, KOHEUYHO K€, I TIEPCIEKTHUBBI PA3BUTHA 3ITOTO
<KEJIAIOIIIMMMN ».

Tetpaagp

oaekas
Mekcaagp (ky6) flon e Wkocaagp

Okraagp
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IToaTromy — npoposkuM. AToMHaA crpykrypa cozepkut BCE nartb
[TnaToHOBBIX Tes. Bce wacToThl B aTOMHOUM CTPYKType IOCTPOEHBI Ha
okTaBax (cTermeHb — 2"), HO 000€KA30ANbHO-UKOCAIOPAABLHO-
mempasdpanvHuiit konmyp (JITk) AONOJTHUTETBHO IIOCTPOEH C
ucnoab3oBanueM MCTHMHHOI'O npasusia 30510TOro cedyeHuda. Takoke
«IIOCTPOEH» U KOHTYp I'eHeparopa, KOTOPBIA B3aUMOJEUCTBYET
(«mpuauMaet») IIporpammsbl «CBeTJI». Ternepb OTBETUM Ha BOIIPOC: T
IIeHTPAJIbHBIH KyOmK (cM pHe. 15) «o0emaer», KeM U YeM OH
sHepretuuecku  obecrieunBaercss? baszoir ana  ITOCTPOEHUA
I[EHTPAJIBHOTO KyOWKa SABJIAIOTCH CETO/IHA eIl€ OKTaBbl (IpUBE3eHbI
B0pOBCKOI CHCTEMOU M HEHaBs3UMBO BHEJAPEHHBIE): 16, 22, 28, 32, 50,
54, 64, 66, 68, 72, 78, 88, 96, 112, 118, 122, 124, 128.

JluamazoHsl: 16, 22, 28, 32, 50, 54, 64 — MaTepHaJIbHBIN MHUP,
66, 68, 72 — Moar: 78, 88, 96, 112, 118, 122, 124 — BCe BUABI KOHTPOJIA.
OxkraBa 128 — TakT 0OMEHHBIX MPOIECCOB, 33/1A6TCA KOJUIalepoM 3eMJIH.
BE3 TAKTA ™Mbl mMeeM MEPTBYIO MaTepuio. OTHOCUTEJIBPHO TakKTa
CO31AH Moar, 3peHue, ¢jayx u npoduee. OTHOCUTENbHO TaKTa HA 127
OKTaBe CO3JaHbl TrpaBUTanus, TPyOku cBA3u (M yaepkanus) Ilnaner,
crnyTHUKOB, CosHija. OxkrtaBa 128 — sto MAKCHUMAJIBHASA okraBa
cyliecTBymOIel (MHTEpBEHTCKON) CHCTEMBI YITpaBJIEHUS.

HexxuBasgs MaTepusi OCTa€TCA «HEXHUBOU» (6e3 BO3MOXKHOCTHU
CaMOBOCIPOM3BO/ICTBA) J0 Tex Tmop, mnoka HE IIPUOBPETET
crenuduueckyro ¢GopMy IPOCTPAaHCTBEHHOW opraHusamuu. Torga oHa
MMeeT BO3MOXKHOCTD:

a)  COXPaHATb CBOIO COOCTBEHHYIO YCTOMUMBOCTD;
b)  coszgaBaTh CBOIO KOMHIO HA BTOPOM MaTEPHUATLHOM YPOBHE ILIAHETHI;
C)  CaMOBOCHPOU3BOAUTHCA HPU MHOMOIIU MATPHUIBI C ONpeAeIEHHON

IIPOTPaMMOIi;

XapaxkrepHylo cTpykTypHyto opranusanuio MMEIOT B npoctpaHcTBe
mostexkynsl PHK u JTHK, o6pasyromue dysgament JIOBOM KMBOM
MaTepuu. Ilpy 5TOM COBOKYIHOCTh COOCTBEHHONW MEPHOCTH aTOMOB B
JIOKAJIBHOU 30He JiepbopMaIiiu I03BOJISET 3TON 30He OBITH yeToMUnBOU. Kak
OBl «IIOJ, KyIOJIOM» TOCTOSTHHOTO COCTOSIHHS YaCTOTHBIX XapaKTEePUCTUK,
IIPEJICTABJIAIONINX COOOM OKTaBy MEPHOCTH, B KOTOPOUM COXpaHsETCs BCs
nH@opManus o IAHHON MaTepUU U MMeeTCs IporpaMma e€ pa3BuTuUsa 0e3
IIOTEPh MOJIOKUTETBHBIX SBOJIOIMOHHBIX HAPAbOTOK, MO0 ¢ HAMEPEHHBIM
W3MeHEeHUEeM CBOMCTB M KaudecTB JlaHHONW warepuu. CylllecTBOBaHUE
BTOPOI'O maTepuasbHOrO Tejia MO3BOJIAET SHEPTUU HAKaILIMBATHCA U
MO/Iep>KUBATh 10 NPUHIUILY COOOIIAIOIIUXCA COCYAOB IeaocTHOCTh PIT
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tesa. CymectByet aTakui Komiuieke: I'enepamop (CywyHocmuv-Mo32-
INcu-noae, IIpozpamma u Hocumeavs). B COBOKyIHOCTH — 3TO
paszBuBamomasica MATEPUSA, cnocobHas k CAMOIIO3HAHUWIO. Ilpu
norepe 6ajaHca TOTOKOB BHYTpu JaHHoro Kowmmiekca Hocurenb
paspyiiaercs (CMepTh TeJjia), a CyIIHOCTb-T€HEPATOP IIPO/OJIKAET >KUTh,
II0Ka He IOABUTCH HOBBIM TeHETUYEeCKHWU Marepuas Ui JaJlbHEHUIIEero
pa3BUTUA. MHOTOKJIETOYHBIN OpraHuU3M IIPU BBIXOJle U3 Tejia YesioBeka
CymHoctu-Mo3ra JJaHHOTO OpraHu3Ma paclajaerci ¢  IoTepeu
HEVHEPIIMOHHOI0 BellecTBa. IJTOT 3(PQeKT H3BECTeH [0/ Ha3BaHUEM
npeaeaa Xuddamuka — KIETKU KUBYT TOJBKO JI0 HOJHOTO pacmaja
HEVHEPIIMOHHOTO CONPOBOXKJIEHUS Ha YPOBHE CHIDKAIOIIUXCA OKTaB
JKU3HECONPOBOXK/IeHNA. Hekoraa 1esocTHOE KUBOE M IOTEHIIUAJIBHO
pasyMHOe KHpooOpa3oBaHME IIpeBpalmiaeTrci B Iecok.. Cdeaaro
NPOMEeENCYMOoUHbLil 8bl800: IIpocTpaHcTBO I KuU3HU YestoBeka (u
Bcex OuocTpykTyp) — 370 POPMUPOBAHUE uacmomnoit anexkmpo-
MazHuUmMoO-2pasumayuoHHou cmpyxkmypuoit Cucmemwvt, B
koToporr Bo3aMo:kHO HE TOJIBKO caMmo co3/iaHue >XKUBOU KJIETKU, HO U
IOJI/IEp>)KaHre €€ CyI[eCTBOBAaHHUA B PpA3JIMUHBIX COYETAHUAX, T.e.
dopmupoBanre YIIPABJIAEMOI'O xusHeobecriedueHusi. Kpome atoro,
HeoOxomMo uMeTh: Cucrembl KouTposis, CucremMbl sHepreTU4ecKou
IMogkauku, Cucremsbl IIporpamMmHoOro obecrieueHus il 3aJIaHUSA TEKYIUX
dynknuii, wucrnosHseMblx Moarom. bas3oll a1 co3aHUA  TaKoOro
IIPOCTPAHCTBA ABJIsAETCA yacTtoTa (2n). ITokazame.ab cmeneHu «n» — 3T0
OKTaBa, Ha kKoTopoi crpoutcs «IIpocrpaHcTBO-Bpemsi», u Bce BUJBI
obecieueHuss U comnpoBoxkAeHus. Hexkoropele crapple Cucrembl
HCIOJb30BAJIA «30J10TO€ cedeHue», Ho oHu HE 3HAJIN, uTO ero HeJb3s
«ImepeBo3uThb» Ha bosbuiyio Measeauny. Ilouemy 5TOro Henb3s AesarThb,
cnenyer u3 omnucanus yciaouii COXPAHEHUWA ITE/JIOCTHOCTU
mosiekyl1 PHK wu JHK, wMepHOCTM [pOCTpaHCTBA BHYTPU ITHUX
IIPOCTPAHCTBEHHBIX TyHHeJIel-TipeoOpa3oBaTesei u CTPYKTYPBI
IIPOCTPAHCTBEHHOW PEIIETKU, uYepe3 KOTOPYI MPOXOAUT BCE, UTO
«mepemerniaercsi» BMecTe ¢ llimaneroil. Bor mosTtomy B 1a60paTOPHBIX
YCJIOBUSX TaK U HE y/AaJioch coOpaTh MOJIHBIM HA0Op BceX HEOOXOAUMBIX
aMHUHOKMCIIOT Ui ¢opmupoBanusa mosekysn ku3nu — PHK m JTHK.
Huxkosan JleBallloB O4Ye€Hb [IOCTYIIHO Pa3bACHWI, KaK IPOUCXOIAUT
dopMupoBaHue TOTOKOB SHEPrUM, OOECIeUnBAIOIIUX OCHOBY KU3HU
KJIEeTKU U HeOOXOJIMMOCTh MOJIHOTO COIIPOBOXKJIEHUS 3TOTO TOHYAMIIIETO
IpoIecca BCEMU OKTaBaMHU KU3HECOIIPOBOXK/IEHU .
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CnupanbHas crpykrypa mosekys1 PHK u JIHK co3pa€er yenoBus, ipu
KOTOPBIX BJIMSAHUS HAa MEPHOCTh OOJIBIIIMHCTBA OOpa3yIOIINX HX aTOMOB
COCPEeIOTAaUUBAIOTCSL BO BHYTPEHHEM OO0BEMe CHUpasied 3TUX MOJIEKYIL.

Lo

2920
2915
2910
2.905
2,900

£
miere

2.900
2.905
2.910

2915
2,920

L

2.920
2.915
2910
2.905
2.900

o- oxygen
e - nitrogen
s - carbon

- hydrogen

PucyHoxk 1
PA/IMAJIbHBIX HampaBIeHUAX C

MepHoOCTh BHEIITHETO o0bEMa
cimpaneii mosiekyn PHK u JHK
IpeTepIieBaeT JINITIT
He3HAUYUTEIbHbIE M3MeHeHU .
Cnenyer OTMETUTD, qTO
N3MEHEHUNA MEPHOCTU
BHYTPEHHEr0 00bE€Ma 3TUX CIIUpasien
He O/INHAKOBBI B Pa3HBIX

IIPOCTPAHCTBEHHBIX HAaINpaBJICHUAX.
Bzosib ocu BUTKU criupasid CO34A0T

IIePUOAUIECKU ITOBTOPSIOIIIHECS
nepenajibl MmepHoctu (cm. Puc. 1).
ITU Tepenajgbl BO BHYTPEHHEM

00bEME CO3/IAI0T CTOAYYI0 BOJIHY
MEPHOCTH (BolHA ~ MEpHOCTH,
rapaMeTpbl KOTOPOU He U3MEHSIOTCA
BO BpeEMEHU U B IPOCTPAHCTBe). B
nupanb Mosiekyasl PHK win JITHK

CO37A€T IJIaBHBIN mepenaa MmepHoctu (cm. Pue. 2 u Puc. 3). UmeHnno

croAavas MEPHOCTH,
co3gaBaeMas CIIUPAJIbHOU
cTpykTypoui mosiekysnisl PHK wim
JAHK, apaserca JOCTATOYHBIM
YC/IOBUEM BO3HUKHOBEHMU S
)ku3Hu. [locrapaeMcsi BbBISICHUTS,
II0YeMy 5TO UMEHHO TaK.

Monekynsr PHK u /JHK
HaXOJIATCA B BOAHOM cpejie. Mopckast
BOJIa, B KOTOpPOM U 3apojujach
repBas JKU3Hb, COJIEPKUT OTPOMHOE
KOJIMUYECTBO MOJIEKYJI, HMOHOB Kak
HEOPTaHUYEeCKOTO, TaK u
OpPraHUYEeCKOro MIPOUCXOXK/IEHUS.
Bce 3T MOJIeKy/JBI U HOHBI
HAXOJATCSA B MIOCTOSTHHOM
Xa0TUYECKOM JIBU>KEHUU. B

BOJIHA

o- oxygen
o - nitrogen
o - carbon

- hydrogen

PucyHok 2
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pesyJsbTaTe 3TOr0 ABUKEHUA MOJIEKYJIbl U MOHBI IEPUOJANYECKU II0IIa/lal0T
Bo BHyTpeHHUU 00béM cnupasn PHK wnu JJHK. U poxaaerca uyao
sku3Hu!.. Pazragka 3TOTO 4yaa oOuveHb npocrad. /lesgo B TOM, YTO
BHYTpeHHUU 00béM crnupanu Mosekysisl PHK win JHK saBisercs
JIOBYIIKOU JIJIA BCEX MOIABIINX B HETO MOJIEKYJI.

5.2. JIlyxka Ha 1opore

PaguasipHBI Ilepenaji MEPHOCTH YAep:KUBaeT IIONaBIINE B 3Ty
soBylIKYy Mosiekysbl BHyTpu cnupanun PHK win JHK. IIpu stom
pa/iuaJIbHBIA  Tlepernaj; MepPHOCTU 3acTaBjseT CBOOOJIHbIE MaTepuu
JIBUTAaTbCA BJOJIb 3TOro Iepemnazga. M, kak ciencrsue, BO3HUKAKOT
rpaBUTAllMOHHbIE CWIbI, HAIIpaBJdeHHbIe K ocu cnupaau PHK vwiain
JAHK (cMm. Puc. 2).

IToaTomy BCE MOJIEKYJIbI,
[IOMAaBIIME BO BHYTPEHHUU OO0BEM
CIIUpaJIN B pe3ysbTaTe OPOYHOBCKOTO
(XaOTMYHOI0) [ABMJKEHHS, HAYHHAIOT
ABUIaTbhCA BJAO0JIb OCU cnupasm. Tak

-~ ’Ke, KaK ¥ TeuyeHHe PEeKH yBJeKaeT 3a

co6oil BCcE, UYTO B Heé NOMAJaeT,
i X o

> PpajuaJbHBIA nepena yBJIEKaeT

«TIJIEHEHHBIE» MOJIEKYJIBI. TOJIbKO OUeHb

= OBICTpBIE MOJIEKYJIBI MOTYT BBIPBATBHCA

U3 9roro IuieHa. IIpu 3TOM OHM

TEPAIOT yacte cBOero mnoTeHLpasa.

onirozen ~ BCE OCTaJIbHBIE MOJIEKYJIBI HAYUHAIOT

Uhydrogen  BHIHYKAEHHO ABHTATHCA BOJIb OCH
PucyHnok 3 CIIMpaJIH.

Bnosp ocu cnumpains mosekyasl PHK win JJTHK co3paér, kak Bol
IIOMHUTE, CTOAYYI0 BOJIHY Ilepenazja MepHOCTU. Ilpu cBoém
BBIHY?K/IEHHOM JIBH>KEHUHU BJI0JIb OCH «IJIEHEHHBIE» MOJIEKYJIBI ITOTIA/IAI0T B
30HBI C Pa3HbBIMH MepHOCTAMH. Kakmas W3 3TUX MOJIEKYJI HMEET
COOCTBEHHBIN YPOBEHb MEDHOCTH, P KOTOPOM OHAa MAaKCHMAJIbHO
cTa0MJIbHA, a TAK)KE JINANa30H 3HAUeHU MEPHOCTH, B IIpeJiesiaX KOTOPOTO
MOJIEKyJIa MOKET CyIIeCTBOBaTh, HE€ pacmamasach. !, Kak TOJbKO
«TIJIEHEHHBIE» MOJIEKYJIBI IIPU CBOEM BBIHYK/IEHHOM JIBIIKEHUU BJIOJIb OCH
IIOII/IAI0T B 30HY C 3aNPeAeIbHOM /JIsi HUX MEPHOCTBHIO, OHU CTaHOBATCS
HEYCTOMYUBHIMHA W HAUMHAOT pacnagarsea (cm. Pue. 2). B
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pe3yjbTaTe pacmajia MOJIEKYJ BBICBOOOXK/IAIOTCS BCE CEMb IEPBUYHBIX
MaTepuii, koTopble OBPA30OBAJIN dusuuecku naoTHOe BellecTBo. [Ipu
3TOM YacTh BBICBOOOIMBIIINXCSA MaTEPUN BHOBb CO3/IA€T HOBbBIE aTOMbBI U
MOJIEKYJIbI, WMEIOIIHE COOCTBEHHBIN YPOBEHb MEPHOCTH,
TOKECTBEHHBII MEPHOCTH 30HBI pacmaga. OObYHO BHOBH
BO3HUKIIIE MOJIEKYJIbI IIPU CBOEM BBIHYK/IEHHOM JIBUKEHUU BJIOJIb OCH,
HE PACITAJTIAIOTCA. Beliiig u3 BHYTpPeHHero o00BbEéMa CIUpaIU
mosiekysibl PHK wiu JIHK, oHU OKasbIBalOTCS B BOJHOUM cpefie (cMm.
Puc. 3). OTu MoOJIeKybl YacTO XUMHWUYECKH AaKTUBHBI U, KAK CJIeJCTBUE,
arpeccuBHbI Kak 110 oTHomeHuio K mosekynam PHK win THK, Tak u k
JPYTUM BHYTPUKJIETOYHBIM 00pa3oBaHusaM. 3aberas BIEpE, OTMETUM, YTO
3TU MOJIEKYJIbI, KOTOPbIE B JJAJIbHENIIIEM Oy/leM Ha3bIBAaTh TOKCUHAMM WU
HNIJIAKAMM, BBIBOJIATCA 32 IIPeeJibl KJIeTKU U Jlajiee 3a Mpejlesibl OpraHn3Ma
(B coryyae MHOTOKJIETOUHOTO OpPTaHU3MA).

BepHéMcsi K aHaIU3y MPOIECCOB, MPOUCXOAAIIUX BO BHYTPEHHEM
o6béme crimpanu PHK wiu JIHK... YacTh BBICBOOOIMBIIINXCSA CBOOOTHBIX
MaTepui, Kak BBIACHWIOCh, o0Opasyer
yCTOUYUBbIE aTOMBbI U MOJIEKYJIbl. A Jipyras
yacts? Uto mpoucxoaut ¢ Heu?! VIMeHHO B
STOW TOYKe aHaJiu3a Mbl IOJAOLLIA K
NOHUMAHUMO maitisl HCUSHU.
HecBa3zanHble MaTepuu yepe3 KaHAJ MEKAY
¢pusnyeckum u 3QPUPHBIM YPOBHAMU
IlmaHeThbl, KOTOpPHI  BO3HUKAET  BO
BHyTpeHHeM o00béme crnupaiu PHK wnu
JAHK, HaunHAaOT nnepereKkarsb Ha Apyrue
YPOBHU. BcrioMHNM, UTO Kaxkjas MOJIEKYJIA,
ocobeHHO Takue orpomuble, kak PHK wu
JAHK, TE®OPMUPYET MUKPOIPOCTPAHCTBO BOKPYT cebs. Y npu aTom
nedopmupyerca 3¢upHbIn ypoBeHb I[Dlranersl. Ilpuuém, dopma
nedbopmanuu noaHOCThIO kKommpyeT ¢opmy Mmosekyasl PHK wiu THK,
KaK, BIIpPOUEM, U BCEX OCTAJIbHBIX MOJIeKysa. Korja Ha opore BO3HUKAIOT
sambl (medopmaruu), Bo Bpems noxasa onu SAIIOJIHAKOTCA no xpa€s
BojloU. Eciin moab MPOOJIKUTENIBHBIN, 10KAeBas BOJa, 3aII0JIHUB MBI,
HAUYMHAET CTeKaTh B HU3UHBI. Tak:ke U HeCBSA3aHHBbIE MaTepUU, IlepeTeKas
10 KaHaJy Ha BJ(UPHBIA YpPOBEHb, IIOJHOCTHIO 3aIMOJHAIT (GOpMY
nedopmaruu. MI30bITOK UX Bo3BpalaeT cebe cBoboay oT miieHa IlnaHeTsl.

Bo3HUKaeT TOJILKO OJIMH BOIPOC: KaAKue 6blceododuswuecs
mamepuu u nodemy 3anoJHAKT 3Ty ¢opMy aedopManuu 3GUPHOTO

PucyHoxk 4
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ypoBHs (cdepsl)?

J171s1 TOrO 4YTOOBI OTBETUTH HA STOT BOMPOC, BCHOMHUM, YTO 3(PUPHBIHI
ypoBeHb (cdepa) obpazoBasicsa B pe3ysbTaTe CHAUSHUSA IMIECTH CBOOOIHBIX
¢dopm martepuu. Ilostomy nedopmanuio 3(pUPHOrO YPOBHS 3aMOJIHSET
TOJBKO MaTepus G, KoTopas sBJseTcs ceAbMON MaTepuel U He BXOJUT B
coctaB rubpuymHou Martepum »s>dupHou cdepnl. I[locse 3arnosHEeHUsS
noyiHocThio MaTepuelt G gedbopmanum Ha sdupHOM ypoBHe (cdepe),
obpasyercs TouHaa konus moJsekyabsl PHK wiu [IHK. Bo3dHukaer Tak
HazpiBaeMoe P PHOE TEJIO mosnekyasl PHK uiu IHK (cm. Puc. 4)

[Ipu IIO/IHOLIEHHOM »5dupHOM Tese MeXay HUM, 3(UPHOU
cepoil u pu3UUYECKH IJIOTHBIM TEJIOM HCUe3aeT KaueCTBEHHBIN Oaphep, TaK
KakK cucreMa 3(pupHoOe TeJso ILIIoC dupHaa chepa CTPYKTYPHO U
KauyeCTBEHHO COOTBETCTBYeT (PHU3UUYECKH ILJIOTHOM MaTEpPHH.
Mexay ¢pu3UIEeCKH IIOTHOWM MOJIEKYJIOH ¥ 3(MHUPHBIM TEJIOM
moJiekysipl PHK win JIHK obpasyeTcs TOCTOAHHBIN KaHaJ, 10 KOTOPOMY
BBICBOOO/IMBIIIMECS MaTepPUU NIPOAOJIKAIOT IepeTekaTh Ha 3(PUPHBIN U
npyrue ypoBHHU Ilnanetsi. Eciiu nmpornece pacnazia «IJIEHEHHBIX» MOJIEKYJ
BO BHyTpeHHeM 00béMe crinpayiiu mosiekyssl PHK vwin JIHK npekpaTtures,
TO 3(QUPHOE TeJO0 MOJIEKYJbl WJIN HCYEe3HET COBCEM, WU YTPATUT
ONTUMAJIbHYIO IUIOTHOCTh. Kak 1 jiy>ka Ha gopore — ecjid He Oy/IeT HOBOTO
ZIOK/s, BCA BOZlA U3 HEE MCIAPUTCA, U Ha JOPOre OCTAHETCA TOJBKO AMa...
TakuM 00pazoM, NMOCMOAHHLIIU pacnad «IUIEHEHHBIX» MOJIEKYJI BO
BHyTpeHHeM 00BbéMme cnupasm Mosiekyiasl PHK win JTHK saBisercs
"HeooxoagumbiM YCJIOBUEM gmna ITIOJAJAEPKAHWMSA  KusHU.
BO3HUKHOBEHHE IPUPHO20 Meaa SBIAETCA KAUECMBEHHO HOB801l
cmyneHvkou 6 3soaryuu mamepuu. [lnenénnas marepus HalLia
criocob cBOEro 0cBOOOXKEeHUs U3 CBOeU TIOpPbMBL. M1 3TO 0cBOOOXKIeHUE —
JKUBafg MaTepusd.

5.3. IllecTh TEJI, CEMb MaTeEPUH

[TosByieHne 3(pUPHOTO Tesla — HA4aJIo 3BOJIIONUM KUBOU Marepuu. O
IIOJTHOM OCBOOOXKJIEHUM U3 IJIEHA MOYXHO TOBOPUTh Ha TOM YPOBHE
BBOJIIOIUY, Korja (DU3UYEeCKH IUIOTHAs KUBAasg MaTepUsA 3BOJIIOIMOHHO
HapabaTtsiBaeT IITECTD ten CymuHoctu. CywyyHOoCmuv— 3mo cucmema
mea (Mo3za), HAPpAOOMAHHBIX MHCUBOU Mmamepueil, HCUBLIM
OpP2aHU3MOM 6 npouecce NPUCNOCOtAeHUL K OKpYicaroweil
cpede. IloHumanwue, uro Takoe CyIIHOCTb, JIAET KJIIOU K IMOHUMAHHIO
MHOTUX SIBJIEHUUN >KHUBOW IIPUPOABI: 3adaTus, CMEPTH, KIUHUYECKOU
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CMepPTH, IePEBOIUIOIIEHUM, paszejieHuss JIMYHOCTH, IICUXUUYECKUX
paccrpoiictB 1 MHOTO apyroro. Kaxaoe Teno CyIlHOCTH CTPYKTYPHO
npejacraBiasgeT coboil  komu — (QU3WUYECKH ~IUJIOTHOTO  Tejla  Ha
cooTBeTcTByIOIEM ypoBHe Ilnanersi. KauecrBenHo Ttena CymHOoCTH
oOpa3oBaHbl pa3HbIM KoJsimuecTBOM dopM marepuil. KosmuecTBo MaTepuid,
oOpasyromux To win uHoe Teso CyIIHOCTH, onpeziesisgeTcs KaueCTBEHHOU
cTpykTypoil cdepbl IlnaHeTsl, HA KOTOPOU MPOUCXOAUT HOpPMHUPOBaHUE
atoro Tesa. Yem MEHDBIIIEE uucio ¢opm marepuii obpa3oBanu Mpu
cBoeM ciausaHUU AaHHy cdepy Ilnanersi, Tem ux BOJIBIIIEE wywnciao
dopmupyet Tes0 CyliHOCTU HA 3TOM YPOBHE.

CymMa uncia
IIEPBUYHBIX
MaTepHil 36MHBIX
chep u

KauecTBeHHas cTpykTypa Cymnocrei

KauecTBennas cTtpykrypa 3emiiu
PYKTYP YenmoBeka YeoBeka,

Ne chep

YYaCTBYIOIINX B
CHUHTE3E
THOPUIHBIX
Marepun

UYersépras
MEHTaJIbHAs

chepa

UYersépToe
SME€] McHTAILHOE ABCDEFG
TEIO0

KauecTBennsIii 6apsep M

Tperss
MEHTaJIbHAs

chepa

Tperse
MEHTAJILHOE ABCDEFG
TEIO0

Bropas
MEHTaJIbHAs

chepa

Bropoe
MEHTAJILHOE ABCDEFG
TEIO0

IlepBas
MEHTaJIbHAs

chepa

ITepBoe
MEHTAJILHOE ABCDEFG
TEIO0

KavecTBeHHBIN Oapbep |

3 ActpanpHas
chepa

ActpanbHoe
TEJIO

ABCDEFG

DdupHoe
TEJIO

O¢upnas chepa ABCDEFG

duznueckue
IJIOTHOE TEJIO ABCDEFG

Cdepa dus.
IUIOTHAS —
IUIaHeTa 3eMirst

3akoHoMepHOCTh 3Ta npoctasg — CEMb MATEPUMU 06pa3yioT BCE B
Hamell BecesnenHoll. @Pu3myecky IJIOTHOE BEIECTBO BO3HUKIIO B Pe3YJIbTaTe
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CIUSHUA BCE TeX jKe ceMH MaTepuud. AcTpajibHas cdepa, Hampumep,
BO3HUKJIAa B pe3yJbTaTe CJAUAHUA NOATA MaTepuil. Takum obpazom,
KaueCTBEHHOE OTJIMYMe B JIBe MaTepuu oOpasyeT Oapbep MeXKJy STUMU
chepamu. IIpu BOBHUKHOBEHUU KaHAIa MEXK/ly STUMU chepamMu, HAUMHAET
IIOC/IE0BATETFHO (DOPMHUPOBATHCS ACTPAJIBHOE TEJIO M3 ABYX MaTEPHH,
KOTOpble HE€ BXOZAT B COCTaB THOPHIHOTO BelIECTBA acCTPaIbHOU
cdepsnl. TosbKO KOTJIa B 3BOJIIOIIMOHHOM IIporiecce >KUBOU OpPraHu3M
HapabaThIBaET aCTPAJIbHOE TEJ0 M3 JIBYX MAaTEPHUU, HE BXOAAIIUX B
COCTaB acTPaJbHOU cdepbhl, 3TOT KadyeCTBEHHbBIH Oapbhbep Hcue3aer
[5+2=7]. IIpu stom miotHOCTH actpanbHOro Tena JJOJIZKHA BbITh
COM3MepHUMa C IUIOTHOCTBIO MaTepuil, o0pas3ylolux acTpajabHyIO cdepy.
AHasloTMYHBIE TPOIleCCHl MPOUCXOJAT M Ha BCEX OCTAJIbHBIX cdepax
(ypoBHsax) [Inanetsi. [TosTomy:

- MMOJIHOE MEPBOE MEHTAJIbHOE — U3 TPEX MmaTepuii [4+3="7].

- IOJTHOE€ BTOPO€ MEHTAJIBHOE TEJ0 — W3 YEeTHIPEX MaTepuu

[3+4=71.

- MMOJIHOE TPEThE MEHTAJBbHOE TEJIO — U3 IIATU MaTepui [2+5="7].
- MOJTHO€ YETBEPTOE€ MEHTAJHbHOE TEJIO — U3 IIECTU MaTepHuu

[1+6="].

ITo 3aBepllleHUM IUIAHETAPHOTO ITMKJA 3BOJIIOIIUMU HCYE3AI0T BCE
IVIAHEeTapHbIe KadyeCTBEHHbIE Oapbepbl. Bo3HUKaeT TOJIBKO OJUH
Borpoc: kakue xusble opranu3dmsl CIIOCOBHbI COBEPIIIUTD Takyro
KaueCTBEHHYIO 3BOJIIONMNIO? [[Jisi TOro 4ToO6Bhl OTBETUTH HA 3TOT BOIIPOC,
HeOo0XO0/INMO BEPHYThCS K HaUaly BOBHUKHOBEHUSA JKU3HMU...

O6pazoBanue sdupHoro Tesna MoJiekyabl PHK MoXkHO cuuTarh
MOMEHTOM 3aPO:KAEHUS KU3HU 110 CJIEAYIOINUM IIPUUYNHAM.

1. B BopnHol cpene Bupyc (mosiekysna PHK B GesikoBoll 000J10uKe)
CO3/IA€T YCTOMUMBOE 3(PUPHOE TEJIO U MOCTOSIHHBIN pacnaji «IMJIeHEHHBIX»
MOJIEKY L.

2, Ilpu HakoILUIEHMH HeOOXOAUMOI0 KOJUYECTBA HYKJIEOTHOB
HauuHaeTcsA mpouecc ayosupoBanus mosiekyabl PHK u eé OesnkoBoi
000JIOUKH.

Nmenno CITOCOBHOCTD co3naBath ayb/in — pa3MHOKEHUE, —
JTAET BO3MOKHOCTh CUUTATh BUPYCHI IEPBBIMU KMUBBIMU OPTaHU3MaMU'.

Crnenyoias cTyneHb pa3BUTHUSA KWBOU MaTepuU — BO3HUKHOBEHUE
O/THOKJIETOUHBIX OPTraHU3MOB. VX IpenuMyIllecTBO Iepesi BUPYyCaMU B TOM,
YTO MHOTOCJIONHAas KJIeTOuHasgs MeMOpaHa CO3/1aéT BHYTPU KJIETKU
YCTOMYUBYI0 XUMUUYECKYI0 cpefy. Kpome »aToro, kijieTouHas MeMOpaHa

1 Cm. H. JleBamoB «IlocyieHee oOpaliieHne K YeJIOBEUECTBY », IJ1aBa 2.
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SIBJIAETCS B3AI[UTON OT arpPecCUBHOCTH BHEIITHEN CPEAbl, UTO CO37AET
Os1aronpUsATHBIE YCIIOBUA JIUIA JlaIbHENIIIEN HBOJIIONUH KU3HU. CpacTaHue
OTHOKJIETOUHBIX OPraHMU3MOB IIOCPEJICTBOM OTPOCTKOB  KJIETOUHBIX
MeMOpan ABUJIOCDH npuynHOU OuepeqHOr0 B3PbIBA PA3BUTHUSA KU3HU.
BpeMeHHbIE cOeUHEHUs IPEBPATWINCh B IMOCTOSAHHBIA CHMOUO3
O/THOKJIETOUHBIX OPraHu3MoB. C 3TOT0 MOMEHTA 5BOJIIOIUM KU3HU MOKHO
TOBOPUTh O MHOTOKJIETOUHBIX OpraHuaMax. HapyKHble KJIETKU
MHOTOKJIETOYHOTO KOHIJIOMepaTa MHOJABEPTaJIUCh BO3/IENCTBUIO BHEITHEN
Cpefibl, 4YacTO arpeccUBHOW, B TO BpeMs KaK BHYTPEHHUE KJIETKU
MHOTOKJIETOYHOTO OpTraHU3Ma CBOeU BHEIHeU Cpeloll UMeJU OKpY:KeHHe
U3 JIpyTUX KJIETOK. B pe3yspTrare 3TOr0 €O BpeMEHEM KJIETKU
MHOTOKJIeTOUHBIX opraHu3MoB CTAJIN BbIIIOJIHATD pa3HbIe
dyaknyu u npuobpesi pa3HbIN BHEIMHUM BUA2. B Xoze sBoJIOIUN
BO3HUKAJIU HOBbIE BU/Ibl MHOTOKJIETOYHBIX OPraHMU3MOB, HCU€E3aJIN CTaphIe.
Monekyna PHK wiu JHK Ha 3pupHOM YpOBHE CO3JAET CBOIO
TOYHYI0 KOMUI0 u3 ojHOU Marepuu. OHa (Komus) sABIsAETCS Tak
Ha3bIBaeMbIM 35QUPHBIM TEJIOM OTOU MOJeKyJbl. OHOKJIETOYHBIN
opranusM (xyetka), kpome mosiekya JIHK, oO6pa3yromnux XpoMOCOMBI fpa
KJIETKU, BKJIIOYAET B cebs 1esIbli sl OpraHuueCcKuX BKIIIOUeHUH (anmapar
Conb/:K, MUTOXOH/IPUH, IIEHTPUOJIU, SHJIOIIa3MaTUUecKas CeTh U T.J.), a
TaK)Ke OpraHUYecKre U HeOpraHu4decKrue MOJIEKYJIbI.
[locsienHue  TMPUHUMAIOT  y4yacTHe  BO
BHYTPUKJIETOUHBIX OMOXUMUUECKUX peakusax. Bee
KJIETOYHBIE BKJIIOUEHM S TOXKE OKa3bIBAIOT BIUSAHUE
(T.e. nedbOopMUPYIOT, VMICKPUBJIAIOT) Ha 2
OKpy:Kalolllee MHUKPONPOCTPAaHCTBO. OTnune ux
BiauAHuA oT BiauaAHUA Mosiekyn JAHK u PHK
COCTOUT B TOM, 4YTO OOJIBIIMHCTBO M3 HUX (3a 1
uckitouenuem PHK  muroxonzpuit) HE
OTKPBIBAIOT KauecTBEHHOTO Oapbepa MEKy
pusnveckuM u 3¢pupHBIM ypoBHAMU. [loaTOMY Ha
3(¢pUPHOM YPOBHE BCE 5TU BMecTe B3AThIe Aedopmanuu cozgaroTt TOUHYIO
KOITNIO dusuvecku IIOTHON KIeTKHU (cM. Pue. 5). Tak ke, Kak U CJIeIbI
Ha BJIQXKHOU 3eMJie TOBTOPAIT (GOpMy HOT, Tak U 3(UPHOE TeJIO KJIETKU
SIBJIAETCA TOJTHOU Konuel pu3nuecku IVIOTHOU KiieTKu. OTJINYHe TOJIBKO B
TOM, 49TO 3(pUPHOE TeJ0 KJIEeTKH obpasdyeTcs W3 OJHON NMEPBUIHOU
MaTepMH, B TO BpeMs Kak (uU3UYeCKd IUIOTHAsA KJIeTKa — U3 CEMH
NMepBUYHbIX MaTrepuii. Takum o0Opa3om, o0OpasyeTcsa cucrema

PucyHok 5

2
Bonee noapobHo 06 aTom cm. H. fleBawos «MocneaHee obpalieHne K YeI0BeYeCcTBY», rasa 2.
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dusuvyeckn IUIOTHAsA KjIeTka — 3¢uUpHOe TeJo KJIeTKu. B
(pusnYecKor KJIETKE MOCTOSHHO IIPOUCXOJAT IPOIECCH PACIIEIIEHHs
¢pusnuecku 1iotHoro BemlectBa. I[IEPBUYHbBIE MATEPUUAU
BBICBOOOXK/IAIOTC ¥ HAUYMHAIOT IUPKYJIUPOBATh MEXK/Y VPOBHAMHU IO
CO3/IaBAaEMOMY SAPOM KJIETKM KaHaly, GOpMHUPYs 3allUTHYIO O00O0JIOUKY
KJIeTKHU (cM. Puc. 6).

Kak ke BO3HHKaeT H3 BbIOpPAChIBAEMBIX II0 KaHa/Jy I€PBHUYHBIX
MaTepuil 3amuTHass O000JI0UKA KJIETKHU?
Kaxkue nipupoiabie min 60:keCTBEHHbBIE CUJIbI
«I103a00THJINCh» O TaKOM 3alluTe »KHBBIX
co3manuii? 11 BHOBbB, K COXKAJIEHUI0O MHOTHX,
HUKAKOIro 00KeCTBEHHOTr0 Hauajia B 3TOM HeT.
Bce, xak u Bcerga, ouenpr IIPOCTO u
OZTHOBPEMEHHO OYeHb CJIOZ?KHO.
XpomMmocoMbl, obOpasylomiue sApO KJIETKU,
1eDOPMUPYIOT MHUKPOIIPOCTPAHCTBO BOKPYT
cebs1. Ilpu »sTomM B 30He pAedopmanuu

yBeJIMIMBAETCS MEPHOCTb
MHKPOIIDOCTPAHCTBA.  BbIcBOGOgUBIIMECS
IpH paclielUIeHUH IIepPBUYHbIE MaTepuu
PucyHnoxk 6 HAYMHAIOT JBHUTAaThCA IO CO3/IaBAEMOMY

SA7IPOM KJIETKU KaHaTy ¢ (U3UIECKOTO YPOBHS Ha 3(PUPHBINI, aCTPATIbHBIN U
T.Jl. DTOT NOTOK nepBuYHbIX MaTepuii HATIPABJIEH mpoTHUB OCHOBHOTO
IIOTOKAa  TEpPBUYHBIX  MaTepUdl  MaKpOIPOCTPAHCTBA. [TosTomy
BbIOpachiBaeMble Uepe3 KaHaJl KJIETOUHOIO sJpa IepBUYHbIE MAaTEpUU
Pa3BOpPAYMBAIOTCA BO BCTPEUHBIX IIOTOKAaX IEPBUYHBIX MAaTepui,
dopmupytomux cdepst I[lnaHeTvl. AHaIOTHEN 3TOMY MOXKET CJIY>KUT
donTaH. Crpysa BOJIbI, BbIOpachIBaeMast IO/ JlaBJIEHUEM,
IMOJHNMAETCH 1o onpenie1IEHHON BBICOTHI. F3pacxo10BaB HaYaIbHbBIN
norenrnuan, oHa CIIA/IAET BHU3, co3/iaBasi CBO€OOpa3HBIU BOSHOU
Kyrnosi. Tak W mepBUYHbIE MaTepuu, BbIOpachblBaeMble uYepe3 KaHAJ
KJIETOYHOTO f/[pa, pa3BOPAUUBAIOTCA BCTPEUHBIMU MOTOKAMU U IBUTAIOTCS
BJIOJIb 30HBI UCKPUBJIEHUS MUKPOIPOCTPAaHCTBA. [[ocTUTHYB DU3UUECKOTO
YPOBHfI, OHHU, IOBTOPAsA HOPMYy HCKPUBJIEHUS MUKPOIPOCTPAHCTBA,
3ABOPAYMBAIOTCA x kierouHOMy AApy. B pesysbprate BOKPYT
dusmueckn NIOTHOrO W 3(UPHOTO TeJjl KJIETKU IEPBUYHBIE MaTEpUU
CO3/IAI0T U30JIUPOBAHHYIO 30HY (CM. Puc. 6).

[Tocsie 3aBepiieHuss (GOPMUPOBAHUS 3aIUTHON O0OJIOUKH, OOIHU
OTOK nepBuYHBIX Matepuil npocto OI'MMBAET a1y 30Hy. BHyTpU /1aHHON
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3alIUTHON 000JI0OUKU BO3HUKAET CBOEOOPA3HbI MUKPOKJIMMAT, 0a3HUC, TIe
adupHOE TeJ0 KJIETKH MaKCUMaJIbHO WU30JHpyeTCs Kak OT Xaoca
OKPY>Kalolllel cpelbl, TaK U OT BJAUAHUA APYTUX KJIETOK WUJIN OPraHU3MOB.
3aiuTHasA U30Jupylolas 000s04YKa OyIeT CyIlecTBOBATh /10 Te€X MOP, ITOKa
oyner npoucxoauth PACIIEIIVIEHUE BermiecTB BHYTPU KJIETKU U
(PYHKIIMOHUPOBATh KaHAJ MeK/ly YPOBHAMU KJIETKU. [ pyruMu cj10BaMu, 10
Tex mop, moka kietka OCTAETCA KMBOIM. B MHOTOKJIETOUHBIX
OpraHu3Max KJIETKU HMEKT pa3jnuHble (QYHKIUU U, KaK CJeJICTBUE,
npuobpeTaioT pas3Hble BHellHHEe ¢dopMbl. JII0O00M MHOTOKJIETOYHBIN
OpPraHu3M IIpe/ICTaBJsAET COOOU KECTKYI0 KOJIOHUIO, B KOTOPOW BHEITHIOIO
cpeny OOJIBITMHCTBA KJIETOK 00pa3yloT ApyTrue KJIeTKU TOTO Ke OpraHu3ma.
[Ipuuém, 35TO0 (PUKCUPOBAHHOE TOJIOKEHUE KJIETOK COXpaHfAEeTCd Ha
MPOTS’)KEHUU BCeU UX JKU3HU (MCKJIIIOUEHUE COCTaBJISIOT KJIETKU KPOBH).
BcIoMHHEM, 9TO Kaskzaas skusad kietka CO3TAET adupHoe Teso, KoTopoe
IIPEJICTABISAET COOOM €€ CTPYKTYPHYIO KOIMHI0. B IKECTKOU KOJIOHUH
II0JIOKEHUE KJIETOK 3a(pUKCUPOBAHO, MO3TOMY HUX 3(UPHBIE Tejla TaKXKe
“MelT (UKCUPOBaHHOe mnojoxeHue. llostomy Ha 3dupHOM ypOBHE
a¢dupHbIE Teja KJIETOK 00pa3yloT aHAJOTUYHYIO JKECTKYI0 CHCTEMY —
3(¢pUpHOE TeJI0 MHOTOKJETOYHOr0 OpPraHu3Ma. ITO BaKHEUIINU
BBIBO/I, K KOTOPOMY «coBpeMeHHasa» Hayka ele « HE ITIO/JOIILJIA».

B xoze 3BOJIIOIUM MHOTOKJIETOYHBIX OPraHW3MOB CIIElNaIn3aus
KJIETOK IIpUBEJIa HEe TOJIBKO K TOMY, YTO OHU CTAJIU BBITJIAAETD 10 IPYTOMY,
HO M CTelNeHb WX BJUAHUA HA CBOM MHUKPOKOCMOC IIpeTepresia
CYILIECTBEHHbIE KaueCTBEHHBIE M3MEHEeHU . Hedbopmanus
MHUKDPOIPOCTPAHCTBA, CO37/laBaeMasA HECKOJbKMMHU TUIIAMH  KJIETOK
MHOTOKJIETOYHOTO OpPraHW3Ma, [IOCTUTAaeT acCTPajJbHOIO YPOBHA
[Inanetsl. IIpu 3TOM Ha acTpasIbHOM YPOBHE (POPMHUPYIOTCA, 10 AHAJIOTUU C
3(¢pUPHBIM YPOBHEM, TOUHBIE KONUU (DU3NUECKU IIJIOTHBIX KJIETOK CO BCEMU
ux ocobeHHOcTsAIMU. Ha30BEM 53TH KONUH acTPajJbHBIMHU TeJaMU
(pusnyeckn IJIOTHBIX KJIETOK. OTimume uUX OT 3(UPHBIX TeJ KJIETOK
oIpe/iesIsIeTCA He TOJIBKO PACIIOJIOKEHHUEM Ha CJIEAYIOIeM KadueCTBEHHOM
YPOBHE IJIAHETHI, HO ¥ KAYeCTBEHHBIM COCTABOM.

HEKOTOPBIE Tunsl KJIeTOK MHOI'OKJIETOYHBIX OPraHU3MOB, IIpU
CBOEU aJlanTalliy K BBITIOJIHAEMBIM UMU QYHKITUAM, U3MEHWINCH IO TAKOU
CTElleHW, 4YTO BbI3bIBaeMasgd UMHU JedopmManusd MHUKPOIPOCTPAHCTBA
JIOCTUIJIA MEPBOT0 MEHTAJIBHOIO YPOBHA IUIAHETHI. JTO KJIETKU
TOJIOBHOT'O, CIIMHHOTO W KOCTHOTO MO3ra. AHQJOTMYHO, HA 3TOM YPOBHE
obpazyeTcsi nepeoe MeHMaAbHOoe MmMeao MHOZ0KAEMOUHO20
op2aHu3ma U3 MEeHTATbHBIX TeJl KJIETOK 3TOro opranusma (cm. Puc. 7).
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Pucynoxk 8

AAPO

B

OJHOKJIETOUYHOM.
dbopmupyercs OOIIMEL IS BCEr0O MHOTOKJIETOUHOTO OpraHW3Ma KaHall.
IlepBuuyHbIE MaTepuUH, ONPU CBOEM ABUKEHUM BJOJIb OOIEro KaHasa,

(pusnyecku NJIO0THOTO Opranu3Ma. B co3zranun
acCTPaJIBbHOIO TeJia — OOJBIIUHCTBO KJIETOK.
MeHTaJIbHBIE TeJIa MOTYT BO3SHUKHYTD JINIIIb
y HEKOTOPBIX BUJIOB KUBBIX OPraHU3MOB U TO,
HA OIIPEJEJIEHHOM ypoBHe WX
pa3BuTUsA. B co3aHUM MEHTaJILHOTO Tejia
npuHuMaer  ydactrue  toibko  YACTD
KJIETOK MHOTrOKJIETOYHOTO OpTaHUu3Ma.

[TosTOMy MeHTaJIbHOE TEJI0 Ka4eCTBEHHO
(BHemHe  TOXKe) OTJIMYaeTcsi Kak  OT
aCTpaJIBHOIO, Tak U OT 3(HUPHOro TeJja
MHOTOKJIETOYHOrO opranusma. Ilostomy wu
CymiHocTu Jj1ojieil OyiyT OTJIMYaThCA APYT OT
Apyra, B 3aBUCUMOCTH OT TOTO, KaKOU
9BOJIIOIIUOHHBIA YPOBEHb Pa3BUTHs OHU
UMEIOT.

ddupHoOe, acTpajibHOE U MeHTaJIbHbIE

TeJia (IIpU BHICOKOM YPOBHE 3BOJIIOIIHOHHOTO Pa3BUTHA) MHOTOKJIETOYHOTO
opranuszma, BMECTE, co3naiot ogHy cucremy — CymiHocTb (cMm. Puc. 8).

Jlanee, BCIIOMHHM, YTO Ka)KJas KJETKa
CO3/1a€T BOKPYT ce0s 3alIUTHYI0 060JI0UKY (CM.
Puc. 6). MHOTOKJIETOUHBIN OPTraHU3M TaKKe
“MeeT 3alIUTHYI0 O00O0JIOUKY, HO Ha JPyroM
KauecTBeHHOM ypoBHe. Ochb 0011el 3aUTHON
000JI0YKU TIPOXOAUT BAOJb (ITapasiiesbHO)
CIIMHHOTO Mo3ra. /[ejio B TOM, YTO HEHUPOHBI

TOJIOBHOTO 151 CIIMHHOTO MO3ra
MAKCUMAJIBHO JE®OPMUPYIOT
MUKPOIIPOCTPAHCTBO BOKDYT cebs.

CKOHIIEHTPUDPOBaHHbIE B  TOJIOBHOM U
cnuHHOM Mo3re, OHU CO3Jal0T [epernaj,
MEPHOCTU BHYTPU MHOTOKJIETOYHOTO
opraHusmMa. B MHOTI'OKJIETOYHOM
OpraHu3Me CIIHHHOM M TOJIOBHOU Mo3r
BBINOJIHAIOT AaHAJIOTUYHYIO POJib, UTO U
Bmosis 1103BOHOYHUKA
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Pa3BOPAYMBAIOTCA BCTPEUYHBIMU IOTOKaMu. IIpu 3TOM HUX JIBUIKEHUE
HAIlpaBJIEHO  BJOJIb  30HBl  HUCKPUBJIEHUSA  MHKPOIIPOCTPAHCTBA,
CO3/1aBaeMOT0  HeWpOHAaMHM  CHOUHHOTO W TroJioBHOro  Mo3sra
MHOTOKJIETOYHOTO OpraHu3Ma.

JlocTurnyB (U3UYECKOTO YPOBH#, IIOTOKHA NEPBUYHBIX MaTepui,
noBTOpAsA (HOPMY HUCKPUBJIEHUS MUKPOIPOCTPAHCTBA, 3aBOPAYUBAIOTCA K
komuuky (kpecrerr). B pesysbraTe BOKPYr pU3UUECKU IJIOTHOTO Tejaa U
CyIHOCTH TepBUYHBIE MAaTePUU CO3/IAI0T H30JIUPOBAHHYIO YCTOWUHUBYIO
3oHy. O6pasyeTcs 3amuTHasA 000JI0YKa MHOTOKJIETOYHOTO OpraHusma (cm.
Puc. 9). ATOT KaHaJ 0OecrieunBaeT U paclpeziejieHre IepBUYHbIX MaTepUH,
BBICBOOOK/J]JaeMbIX ~ OpPU  pacllelJIeHUW  BelllecTBA B KJIETKax
MHOTOKJIeTOYHOTO  opraHuszMma. IIpu osrom PACIIPEAE/JIEHUE
npoucxogut wmexzay Tteaamu CymiHOCTH — 3@UPHBIM, acTpaJbHBIM U
MEHTAJIbHBIMU (B C/Iyuyae UX MpUCYTCTBHUsA). OT TOro, KaK MPOUCXOJUT 3TO
pacnpe/iesieHre MEPBUUHBIX MaTepuil Mexay TejsaMu CyIIHOCTH, 3aBUCUT
OYeHb MHOTOE B KM3HU KUBBIX OPraHNU3MOB, IIOPOU U caMa KU3Hb...

BosBpamiasicb k ToMy, KakuM obpaszom Hukomait Jlepamo MOTI
JIEJIATDB Bcé To, yto OH JIEJIAJI — corjlacHO YHOPOIIEHHOU CXEME:
COMHHOW ¥ TOJOBHOM MO3r —  HWHCTPYMEHT, PeryJIUPYIOIUN
(ompenensAOImN)  «OTKPBITHE»  HGapbepoB
MeKTy YPOBHAMM, a Mo3T 1 BCE MHOTOOOpasue
ero CTPYKTYp — BcCe JIeHCTBUS Ha YPOBHSX.
KauectBeHHass cTpykrypa Mo3sra (uucio
MaTepUl ero COCTABJIAIOIIUX, UJIU YUCJIO TeJl
CyiHocTH) OIIPEAEJIAET
BO3MOMXHOCTD pelictBUA HAa TOM WIA
nHOM ypoBHe. CooOpa3HO 3TOMYy HETPYIHO
IIPEITIOIOKUTb, YTO OTKPBITHIU
KaueCTBEHHbIN Oapbep MeXay TeM WIu
ApPyTUM YPOBHEM HW HaJu4yhe Teja, MO
«HAaCBIIIeHHOCTU» (IJIOTHOCTH) HE B IOJIHOU

PucyHOK 9 Mepe COOTBETCTBYIOIIEro «CBoeill» cdepe,
MOTYT J]JaTh BO3MO>KHOCTh B OTPAHUYEHHOU CTeNeHU JeUCTBOBAaTh HA 3TOM
YPOBHE, IIPU 3TOM CaMU JiecTBUsA OyAyT ciocoOOCTBOBATh PA3BUTHUIO 3TOTO
tena CymHoctu. MHaye TOBOps, oOmnpejae€éHHas oOKraBa Mo3sra
ITO3BOJIAET IIPOU3BO/IUTD felcTBUA B COOTBETCTBYIOIIEM
auamna3oHe 4actoT. Yem Boillle okTaBa Mo3sra — TeM OOJbIIMU JIMana30H
yacToT (OGonpImuii 0OBEM pEaJbHOCTH) CTAaHOBHUTCA Ui YesoBeka
yIpasisieMbIM. VCKycCTBEHHOe OTpaHUYeHUe, CO3JaHHOEe MHTEPBEHTCKOM
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CY u HE ITIO3BOJIABIIIEE npu pa3BUTUU PACUIUPUTh YaCTOTHBIN
nuamna3oH (YBeJIMYUTh OKTaBY), COOTBETCTBYET B IOJIHOU Mepe TOMY, YTO
abcooTHOe OOJBIIMHCTBO JIIOZle Ha 3emJie HUMeJIM MaKCUMyM TpHU
JIOTIOJTHUTEJIBHBIX Tesia CyIHOCTH.

Kax 3T0 cOOTHECTH ¢ TeM, UTO yKe MOHATHO U A0CTYIIHO? PacckaspiBas
Ha cBoux Bcerpedax ¢ Ywrartenmamu o CO3JJAHNN SAIIIUTDI,
H.B. JleBamos gasasn IIEPBUUYHBIE MUHUWMAJIbBHBIE HABBIKIN
yIOpaBjeHUus TeM MHWHUMYMOM, KOTOphId YesioBeky paocryreH. Ilpu
Hanuauu Tpex Test CymniHocTH, YesioBeK TeXHUYeCKH UMeeT BO3MOXKHOCTD
YIPABJIATH MAaTEPUAMU, €€ COCTABJIAIOIUMHU U 3aIIUTHBINA KOKOH, B TON WJIN
WHOU CTeIeHU MOIIHOCTH Y>Ke U TaK CYIeCTBYIOIUIN BOKPYT TeJjia, UesoBek
MOKET «yCHJIUTh» UMEIOIIUMUCA y Hero MHCTpyMeHTaMu. 1 majio y Koro
BO3HUKAIU Ipo0JieMbl ciesaTh TO, YTo H. JleBalioB omuchiBaa. A eciu
1po06JsieMbl U ObUIH, TO 3aKJIIOYAIMCh OHU B HEOIIPAB/IAHHON YBEPEHHOCTH,
YTO 5TO HEBO3MOXKHO, IPUOOPETEHHOU NPU IOJyYEHUU BYyJIbrapHO-
MaTepHUaJIMCTUYECKOT0 00pa30BaHus B yueOHBIX 3aBE/IEHUX, BOCIIUTAHUS B
cembe u conuyme. IIPUHITUIINMAJIBHOE OTJ/IMYUE 3amursl,
KoTOpyo craBuyi camM Hwukonait, — B JIMAITASOHE YACTOT, eé
dopMupyoIuX, TO €CTh B UUCJIe MAaTeEPU, U3 KOTOPHIX OHA ObLIa CO371aHa,
HO U HE TOJIBKO.

dusnuecku IJIOTHAs KJIETKA, B 3aBUCUMOCTU OT BBIIOJIHAEMBIX €l0
¢ynknuii, umeer PA3SHOE kauecTBeHHOE CTpOeHHE B IIpe/iesiax OAHOTO U
TOTO K€ MHOTOKJIETOYHOTO OopraHu3Ma. KJleTKu, BBITIOJIHAIOIINE CaMble
npocThie PyHKINU B OpraHu3Me, KpoMe Gpu3ndecky IJIOTHOTO Tejia, UMEIOT
aupHoe Tesio. Kierku, BrIOSHAOIME O0Jiee CI0KHbIE DYHKITUU, MOTYT
MMeTh aCTPAJIbHOE TeJIO U Ha ONPEJIeJIEHHBIX ATanax 3BOJIIOLNU, TAKXKe U
MeHTaIbHOE(HbIe) Testo(a). TakuMm oOpas3oM, KMBasi KJIeTKa CyIeCTBYET B
OJTHO U TO K€ BpeMs Ha JBYyX wiu Oosiee ypoBHsX Ilinaners! (cm. Pue. 7).
[Ipyuém B u3nYecKku IUIOTHOM KJIETKEe IIPOUCXOJUT pacliellyieHne
OpraHuYecKux MOJIEKyJ Ha MaTepuu, ux obpasymwiue. OcBoOOAUBIIHECS
IepBUYHbIE MaTEpPUU HAUYMHAIOT JBUTAThCA II0 SJIEPHOMY KaHAIy U
pacnpezieoTes Mexay 3GUPHBIM, aCTPAJIbHBIM U MEHTQJIbHBIMU TeJIaMU
kiaeTku. biiarosiaps stomy, 3Ty Tesa (3dupHoe, acTpayibHOE U MEHTAIbHBIE)
COXPAHAROT cowo IHEJIOCTHOCTD. IlepBuuHble MaTepuu Kak Obl
MIOIMIUTHIBAIOT KJIETKY Ha €€ JIPYTUX YPOBHSAX, COXPaHsI €€ 11eJI0CTHOCTD. be3
MIOCTOSTHHOM TOJINUTKYU MEPBUYHBIMHU MaTepUAMM TeJjia KJIeTKU Ha JIPYTUX
YPOBHSX TEPSAIOT CBOU (DYHKIMOHAIIbHBIE KAUeCTBa.

JleJio B TOM, 4TO JJIs1 HOPMaJIbHOTO (PYHKITMOHUPOBAHUSA JI0JIKEH OBITH

HEKOTOPbIN U30BITOK ITIEPBUYHBIX MaTePHUil, 00pPa3yIoIINX KaXK/IbIi U3 5TUX
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YPOBHEU KJIETKU — 3(UPHOE, acTpajibHOE U
MeHTaJIbHble  Tejla.  HekoTophli  M30BITOK
IEPBUYHBIX  MaTepuil  CO37Ia€T  BO3BpATHOE
JIBUKEHME UX K HUKeJIeKallluM YPOBHAM KJIETKU.
JlaBaiiTe OoJiee [JeTajlbHO PACCMOTPHUM  3TO
sapinenue. IlpeacraBum cebe, UYTO B KJIETKE
TOJIBKO HAYAJICA nporecc paclienieHus.
BricBOOOAUBIIINECH TIEPBUYHBIE MaTeEpUU uepe3
KaHaJl KJIETOYHOTO fA/pa YCTPEMJIAIOTCS Ha
9¢pUpHBIL ypOBEHb KJIeTKU (cM. Pue. 10), HO
BCTPETHUB HA CBOEM IIyTH KayeCTBEHHBIU Oapnhep
MeX/Ty 3UPHBIM U aCTPAJILHBIM YPOBHAMU, OHU
YaCTUUHO pa3BopauuBawTcA. [Ipuuém, nepBuuHas
MaTepuss G TIOCTEIIEHHO HaKalJWBaeTcAd Ha

PucyHok 10

9(UPHOM yPOBHE KJIETKHU.

ddupHoe Tesio kieTku yiuoTHsercsa, 1 Yyepe3 HEKOTOPOE BPEMA
ero IUIOTHOCTh JOCTUTAaeT ONTUMAJIbHOTO YpoBHA. IIpojioykeHUEe 3TOTO
mporiecca MIPUBOAUT K M30BITKY NEPBUYHOU MaTepuu G Ha 3¢pupHOM
YPOBHE, UYTO CO3/Ia€T JBUXKEHHE 3TOU MaTepuu ¢ 3(PUPHOro YpOBHSA Ha

dusugecku WIOTHBIN (cM. Puc. 11).

[Ipu ynsioTHeHUH 5(UPHOTO Tejia YBEJIMUMBAETCS CTENEHDb BIIMSAHUA
ero Ha MepHOCTb 3(pUPHOTO YpoBHA. M Korjga BeJWYMHA H3MEHEHU

MEPHOCTU 3¢UpHOrO  YpPOBHA  JIOCTUTAET
KPUTUYECKOY BEJIMYMHBI, oTkpsIBaeTcsa
KaueCTBEHHbIN Oapbep AacCTPaJIbHOTO YPOBHA
kiaeTku. Tenepb NMepBUUHBIE MAaTEPUU JTOCTUTAIOT
acTpaJbHOTO YPOBHA KJIETKU. U aHaJoru4HO,
BCTpedasi Ha CBOEM IYTU KauyeCTBEHHBIUM Oapbep
MEXJIy AaCTPaJIbHbIM U TE€PBBIM MEHTAJIbHBIM
YPOBHSMH, IOTOKU IMEPBUYHBIX MAaTEPUN YACTUIHO
pazBopaumBamoTcs (cM. Pue. 12). IlepBuunble
MaTepuu G u F 1mocTeneHHO HaKaIIUBAIOTCA Ha
acTpaJbHOM YPOBHE KJIETKU. ACTpPaJIbHOE TeJso
KJIETKU YIJIOTHSETCS, U 4epe3 HEeKOTOpPOe BpeMs
ero IwioTHocth nocruraer OIITUMAJIBHOI'O
YPOBHA.

[IposioskeHMe 3TOrO Ipoljecca MPUBOAUT K
n30bITKy TmepBUYHbIX MaTepuu G u F Ha

PucyHnoxk 11

acTpaJbHOM YPOBHE, UTO CO3/A€T JBUKEHHNE STUX MATEPUH C aCTPATbHOTO
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ypOBHS Ha 5QUPHBIA W Jajee Ha (pU3UYECKU
IWIOTHBIN (cM. Pue. 13). Ilpu ymiorHeHUH
aCTpaJIbHOTO  Teja  YBEJIMUYMBAeTCA  CTeleHb
BJIUSIHUSA €r0 Ha MEPHOCTh aCTPAJIbHOTO YPOBHA. U
KOT/1a BeJIMYUHA M3MEHEeHUA MEPHOCTHU
aCTPAJIPHOTO YPOBHA JIOCTUTAaeT KPUTHUYECKOU
BEJIMYUHBI, OTKPHIBAETCS KAUeCTBEHHBIU Oapbep
IIePBOr'0 MEHTAJILHOTO YPOBHA KJIETKU (CM. Puc. 14).
Ilepsuunble matrepuun G, F u E 1nocreneHHO
HAKAIUIMBAIOTCA HA IIEPBOM MEHTAJIbHOM YPOBHE
kjleTku. IlepBoe MeHTaJIbHOE TeJO KJIETKU
YVIUIOTHSIETCA, W Yepe3 HEKOTOpoe BpeM:A ero
IUIOTHOCTB JIOCTUTAET ONTUMAJIBHOTO YPOBHS, U BCE
IIOBTOpsIeTCA BHOBb... CielyeT OTMEeTUTh, 4YTO
KAK/IBIM  KauecTBeHHBIH 6apbep  MEXAy
IUIaHETAPHBIMU chepaMi MAKCUMAJIbHO BJIUAET
HAa IIepBUYHBbIC MaTEepUU, HE BXOJAAIINE B
KavyeCTBEHHBIU cocTaB cdep, uepe3 KOTOpPbhIe
OHM [BUKYTCA. IOTO CBA3AHO C TeM, 4YTO
IUIaHeTapHble cdepbl He HMEWT B CBOEM
KAQueCTBEHHOM COCTaBe CJEeAyIOIIUe IePBUYHbIE
MaTepumu: »sdupHaa cdepa - wmarepu G,
acrpasipHad cdepa — marepun G u F, mepmas
MeHTasIbHadA cpepa — marepuu G, F u E3.

Ilonumanue B2TOrO Mmpolecca B IEJI0M
ABJISIETCA K/JIIOYOM K PA3T'A/IKE
MEXAHUM3MOB navartu u Co3HaHUA, KOTOPbIE
paccMoTpuM B JajbHedneM. [Ipu HopmasbHOM
COCTOSSHUU OpraHu3Ma IepBUYHBIE MaTepuH,
BBICBOOO/IUBIIIMECA B pe3yJbTaTe paclieneHus
OpPraHUYECKUX MOJIeKyJ (PU3UUECKH IUIOTHOU KJIETKOHW, paBHOMEPHO
pacipenesaTcsa MeXay 3(QUPHBIM, ACTPAJIbHBIM U II€PBbIM MEHTAJIbHBIM
TeJlJaMU  KJIeTKH, UYTO U JA€T BO3MOXKHOCTh KaXKJOU  KJIETKE
MHOTOKJIETOYHOTO OPraHW3Ma aHAJIOTUYHOTO CTPOEHUS BBINIOJHATH CBOU
¢pynknun. Kinetku opranmsma, nmerliiye pasHble (PyHKIUU, OTIAYAIOTCA
ZIPYT OT Zipyra Ka4eCTBEHHBIM CTPOEHUEM.

Omu MOI'YT UMETD Tonpko 3¢dupHOoe Tesno win 3PUpHOEe U

PucyHnoxk 13

3 Bosee mozpo6HO 00 3TOM cM. H. JleBamos «IlociesiHee obpalieHne K YeJI0BEUECTBY », TJIaBa
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acTpasbHOe, WiIn 3UPHOE, acTpaJIbHOE U MepBOe MeHTaJIbHOe Tesa. [Ipu
3TOM KX/l  yYpOBEHb KJIETKU MOJYy4YaeT TOJbKO 4YacCTh
BhIpa0aThIBA€MOr0 KJIETKOM moreHmuasaa. Cieayer OoTMETUTh, UTO
nepBuYHas Matepus G yuacTByeT B pa0doTe Ka:K/JI0ro U3 TeJ KJIETKH —
3(pUPHOTro, ACTPATIHBHOTO, IEPBOT0 MEHTAJIBHOTO.

BcecnnomuuM, uyto nepsuynble MATEPUUN
BBICBOBOXKIAIOTCA B pes3yibrarte
paciierieHuss (GU3NYECKH IUJIOTHOU KJIETKOU
OpPraHUYeCcKUX U HeOPraHuYeCKUuX MOJIEKYJI. DTH
MOJIEKYJIbI IIPUHOCATCS B KJIETKY KPOBOTOKOM M
T10/T BO3/IEUCTBUEM OCMOTHUYECKOTO (TypropHOro)
JIaBJIEHUSI NPOHUKAIOT 4epe3  KJIETOUHYIO
MeMOpaHy BHYTpb, TIJie, COOCTBEHHO, WU
npoucxogutr ux pacualemiesne. IJPDEKT
OCMOTHUYECKOTO KJIETOUHOTO JIaBJIEHUA, KaK U
pupozia J1060ro JIpyroro JlaBjaeHus, OCHOBAaH Ha
nepenajze yYpPOBHEH MEPHOCTH MEKIY
BHENIHEN Y BHYTPEHHEH CpefaMu KJIETKH,
pas/ieIEHHBIMU KJIETOUHOU MeMOpaHOU.
I'uapodobHbIe (BOIOOTTATKUBAIOIINE) CBOMCTBA
KJIeTOYHOW  MeMOpaHbl, HUMeEIOIeNd  OJUH

PUCYHOK 14 JKUPOBOU U JiBa 0EJIKOBBIX CJIOSI, 0OECIIeunBaIOT
COXpaHeHWEe BJTOro Iepenaja MEPHOCTH. ITO
IIPOMCXO/IUT B pe3ysbTaTe TOTO, YTO KUPOBOU CJIOU KJIETOYHOU MeMOpaHbI
OTTAJIKUBAET MOJIEKYJIbBI Bozpbl. B pe3ysibraTte, U3 1J1a3Mbl KPOBU
B KJIETKYy IPOHUKAIOT PACTBOPEHHBIE B HeHW (IIa3dMe) opraHUYecKue u
HeOpraHUYecKue MoJIeKyJbl U HWOHBl. TakuMm o06pa3oM, KJeTouHas
MeMOpaHa BBITIOJIHAET POJb KuUBoro duiabTpa. Ilepemas mepHOCTH
00yCJIOBJIEH T€M, YTO HACHIINIEHHbI U HEHACHINIEHHbIN BOHBIE
PacTBOPHI UMEKOT pa3HbI€ YPOBHU COOCTBEHHOU MEPHOCTH. YeMm
OoJIbIlle MOJIEKYJIA U UEM TsKesee e€ oOpasylolue aTOMbI, TEM BBIIIIE €€
coOCTBEHHBIN YpOBEHb MEPHOCTU. VIX pacCTBOPUMOCTH 00YCJIOBJIEHA TEM, UTO
OHU B COCTOSHHUU COTJIACOBATHCA C MOJIEKYJIAaMH BOJibl. BO3MOXKHOCTH
COTJIACOBAHHSA ONPENEseTcsd BEJIUYHMHOU IMepenajga MEepPHOCTH
MEXK/Iy STUMH aTOMaMH WM MOJIEKyJaMH B HaJIU4YUEM B Cpejie BOJIH,
HeCcyllluX B ce0e cOu3MepuMbIe€ C 3THM IE€pPenajgoM KoJe0aHua
MEPHOCTHA.
[Ipy TmOTJIONMEHUN WU UBJIyYeHUHU TaKUX BOJH MPOUCXOUT

4 Bosee moapo6HO 06 3ToM cMm. H. JIeBamos «CymHocTh 1 Pazym», riiasa 1.
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BBIPABHUBAHUE YPOBHEMH meprOCTH MOJIeKysT. MOJIEeKysIbI BOZBI
YCTOMYUBBI MPAKTUYECKU B IIpeJiesiax BCEro Jiuama3oHa CYIeCTBOBAHUS
(u3mUecku IIOTHOTO BelllecTBa. 3-3a MasIoro MOJIEKYJISPHOTO Beca BOJbI
(H=0 — 18 a.e.) coO6CTBeHHBIU YPOBEHb MEPHOCTH €€ MEHbIIIE COOCTBEHHBIX
YPOBHEW MepHOCTeH OOJBIIMHCTBA MOJIEKYJ, B HEW PpacTBOPSAEMBIX.
IIosToMy B pesyibrare MoseKyiaapHoro B3AVMOJIEMCTBUA
COOCTBEHHBI YPOBE€Hb HACBHIIIEHHOTO PAacTBOPAa OKa3bIBaeTCs
BbIIII€ COOCTBEHHOTO YPOBHA HEHACBIIIEHHOTO.

Kcratu, runpodobHbie (BOJOOTTAIKUBAIOIINE) CBOUCTBA KUPOBOTO
c1081 MeMOpaHbI CBA3aHBI C TEM, UTO €ro ypoBeHb COOCTBEHHOU MEpPHOCTHU
He KBAHTYeTCH ¢ COOCTBEHHBIM YPOBHEM MEPHOCTH BOJIbIl. A 3TO O3HAYaEeT
TOJIBKO TO, YTO MPOHU3BIBAIOIIME BOJHYIO Cpeay BOJIHBI HeCyT B cebe
Kosie0aHVe MEPHOCTU MeHbIlIee, YeM pPa3HUuIla Me:KAY YPOBHAMU

) COOCTBEHHOU MEPHOCTH
’ ?!f,, \Y, s \Y/ MOJIEKYJIbI BOABI M MOJIEKYJ/IbI

" Ipe/icTaBseT U3 cebs miazMa KpoBU
(umeromass 6oJsiee BBICOKHUH YPOBEHbB
coOOCTBEHHOM MEPHOCTU), MOJIEKYJIBI
YCTPEMJIAAIOTCS ~ Yepe3  KJIETOUHYIO
MeMOpaHy BHYTPb KjieTku. [Ipu aTom
HECBA3aHHbIE  MOJIEKYJIBI  BOJIBI
PucyHnox 15 OTTAJIKUBAIOTCA  KUPOBBIM  CJI0EM
KJIeTOYHOU MeMmOpanbl. [loaTomy
BHYTPbD KJIETKN yepes MeMOpaHy IIPOCAaYUBAIOTCA
CJI0’KHOOPTAHU30BAaHHbIE OpPraHUYECKHUe U HEeOpTaHUYeCKUe MOJIEKYJIbI,
“MemIe coOOCTBEHHbIE YPOBHU MEPHOCTH, COU3MEPUMBbIE ¢ COOCTBEHHBIM
YPOBHEM MEPHOCTH >KHUPOBOW IIPOCJIOUKU KJIETOYHOU MeMOpaHbl (CM.
Puc. 15). Ternepp BCIOMHUM, UTO Ka/IbIil aTOM WJIA MOJIEKYJa UMEIOT
COBCTBEHHBIM YPOBEHD MepHOCTH, IPH KOTOPOM OHH YCTOHYUBHL.
[IpoHuKIMe Yepe3 KJIETOYHYID MeMOpaHy MOJIEKYJIBl paCIIeIIAIOTCS,
nomnazas B chepy BIUAHUA KIETOUHOTO AApa u mutoxoapuaibHbix PHKS,
I7le OHU U paclafaloTcs Ha IMepBUYHBbIe MaTepuu, ux obpasyiomue. B
MpUHITUIIE B KJIETKE IIOCTOSSHHO WPOUCXOJAAT YIIpaBjseMble siflepHbIe
peakIuu, 0 UEM COBpeMeHHas HayKa TOJIbKO MeUTaeT.
MO>KHO TIPOYUTAHHOE COOTHECTH C TaKOU IOIYJISIpPHON IpPOOJIeMOHu,

“_ Jr’ \0 U

Al

¥ JKHpa.

“";;:;,7/ Hrak, u3 HaCBIIIIEHHOTO
| :Y Y &) BOZHOTO pacTBopa, KOTOPBIA
/' s __t8 A

4
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5 Bosee moipo6HO 06 3ToM cm. H. JleBamoB «CymiHocTs u Pazym», rasa 2.
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kak ITIOXY/JIEHUE u Hao6opor (Habop Beca). He 3a0piBasi 0 TOM, 4YTO
coBpeMeHHbIN «30pouesioBek» CO3/IABAJICA nyrém IITABJIOHHOT' O
BOCCTAHOBJIEHUA nporoYesioBeka 1 MO/ICTPONKOMN €ro pyoaIlKu Mo/t
KOHKDPETHBIE HY>X/IbI. J[OmycTuM, 4TO IIeJIbIU psAJ 0cCOOEHHOCTEH, OBIBIITNUX
paHee BOCTpEOOBAHHBIMH U HYXHBIMU, B HACTOsAIEe BpeMs B
CYILECTBYIOIUX YCJIOBUAX MOIYT ITPEACTABJIATD
BE3IIOJIE3HBIMN (mpy HOBEPXHOCTHOM OOpalieHHH K IIpobieme)
b6aytact. He cekper, uto Habop Beca y MHOTHUX JIIOJIEM MPUYPOUEH K
OIIPEJIEJIEHHOMY BO3PACTY (rpy6o — HaunHaeTcs B 35-40 JIeT), K
OIIpeIeIEHHOMY (PU3HUOJOTHUECKOMY COCTOSIHUIO (HAIlpUMep, TEPHO]
6epeMeHHOCTU U TPYHOTO BRIKapMJIMBaHUA pebEHKa Y KeHIIUH). OmycTum
IIOKa TO, UTO O6€e3 HaJleXK/Ibl Ha U3MEHEHNEe KOHCTUTYIINU, YacTo (0cobeHHO,
laMaMU) Ha3bIBAETCS HACJIEACTBEHHOCTHIO WJIM «IIMHPOKOU KOCTHIO».
Hekotopsiii «3anac» Ha PUSNMYIYECKHU IIVJIOTHOM YPOBHE wunmetsb
11esiecooO0pa3HoO B CJIy4yae, KOT/Ia HA OCTAJIbHBIX YPOBHSX ITPOUCXOJIAT
peryasipHble aKTUBHBIE IEUCTBUS, HE BKJII0YAs TO, UTO TaM OCYILECTBJISAETCS
Mosrom YesioBeka Kak ObI €3 ero 0CO3HAHUSA, ¥ IIPOUCXOJIUT TaK:Ke UMEHHO
TaM, OCOOEHHO eCJIN TaKUe JAeNCTBUA MPUXOJIUTCS COBEPIIATh BHEILJIAHOBO,
a He cTporo «mociye obenaa». Tenepb BCIIOMHUM, UTO U3 UMeIOIIeNCS i
)KuTeasd 3eMJin HOpMbI B IlecThb Tea CyITHOCTH, Ha KaKOW-TO CPOK
«BpigaBan» TOJIBKO TPU, 1a u To — He Bcerja IeJIMKOM, IUIIOC elleé U
MIOTPYAUTBCSA HYKHO, 4TOOBI 3apaboraTb. A MO3r «IpPHUBBIK», B BCE
OTCTPOEHO OBLIO HCXOJIfl U3 TOTO, YTO UMeeTcs ropas3zio 0oJbllle U, Majio
TOT0, — UMH II0JIL3YIOTCS aKTUBHEE U 10 Jiesy. [l03ToMy K TOMy MOMEHTY,
xorma YesroBek «co3peBas», Hapabateas cebe JIOCTOMHOE UM CJIO
TEJI u oTpabarbiBasg HaBBIKUA IIOJIHOIIEHHOTO WX HWCIOJIb30BaHUSMA, TO
3aKOHOMEPHO CO3/IaBAJINCh 3amachl JJIsI aKTUBHBIX JIeMCTBUU. BbhIxoa u3
TAKOTO 3aTPYAHUTEIBHOTO JJIsI MHOTHUX JIIOJel 1 0COOEHHO JlaM, IIOJIOKEHU
MoxkeT ObITh  pa3HbiM. MoxkHo IIOIIBITATHBCA  3AITIACHI
ITIOTPATUTD - a1a 3T0Oro OOJIBIHIMHCTBO BUJAUT OYEBUIHBIM BBIXOJ —
YCWJINTh HAarpy3Ky Ha (pu3nUecKku IUIOTHOe Tesio. HepocTaTok 3TOr0 MeTo/1a
B TOM, UTO U pa3BUBAThCA Oy/leT TOJIBKO (U3UYECKU IJIOTHOE Tejio. A B
ONpeJIeJIEHHOM Bo3pacre, (Hampumep, B NpeANEHCUOHHOM), Oyzer
CTAaHOBUTHCS MPOCTO JIeHb (XOTSA 3TO HE TOJIBKO B IpeaneHcuoHHom). Ho ¢
TaKHM JKe YCIIEXOM MOYKHO YBEJIMUUTHh HAarpy3Ky Ha aApyrue teaa — 3¢ deKT
OyzeT make JIydllle, BeIb Pa3BUBAThCS HAUHET HE TO, UTO IPU HEMUHYEMOU
TpU3He OyJleT IpelaHo 3eMJie WIN OTHIO, a TO, UTO B peaJIbHOCTH UesoBek
coboit u npejcrapaser — Moar. U tanusa — IIOABUTCA TAM, rie oHa u
oputa 3A/IYMAHA. Jlymaio, He HY:KHO MpooJiKaTh. Ho ecjim HEMHOTO
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«11o(paHTa3uPOBATh» U MPEACTABUTH, UTO UeJIOBEK MPU CBOEM Pa3BUTHUU B
HBIHEITHeH pybamke «36pouesoBexa» JOCTUI OIIPEJIEJEHHOTO
YCIIEXA, u oktaBa ero Mo3sra mpeBbicuia 60 (1 6osiee), To cooOpa3HO
BO3MOXKHOCTSIM 5TOro YesjioBeka U TOMY, YTO HAa HEro B COOTBETCTBUU C
TaKOBBIMU BO3MOKHOCTSIMHU BO3JIOKEHO U UTO OH caM Ha ce0s BO3JIOKUJI
(Belb TIpU TaKOM YpPOBHE pa3BUTHUA WHaue U OBITh HE MOXKeT), — OyAyT
COBCEM UWHBIMU U TpebOOBaHUA K SHEpPreTUYeckoMy obOecreueHUuto
TBOPUMOTO, U 3aKOHOMEPHbIe (3anjaHUPOBAHHbBIE) IIPOSABJIEHUA 3TOTO HA
pybamike. I Ta 0CO3HAHHOCTb, C KOTOpOH Bcé B aToM ciyuae BY/IET
HEIIPEKJIOHHO OCYHIECTBJIATBHCA 151 MaKCUMAaJIbHO
VCIIEIITHOTO PpelleHus] 3aJlayd  0e30THOCUTEJLHO y/I00CTB, MHEHUs
OKPY?KAIOIIUX U TPOYE MUIITYPBI — TOJIBKO IOATBEPK/IaeT CKa3aHHOE.

5.4. CpITOCTH

B pesyJsbTaTe IIOCTOSHHO IIPOUCXOAIIETO mporiecca
BHYTPUKJIETOUHOTO pacIIelVIeHUs, Tepenaji MEPHOCTH MEX/Y KJIETKOU U
OMBIBAIOIIeN e€ mIa3Moil coxpansercs. CiieayeT OTMETUTD, UYTO BEJTUUHUHA
aroro nepenasa KOJJIEBJIETCA. IIpu HachlleHUY KIETKU Yyepes Iy1a3My
OpraHU4YeCKUMHU M HEOPTraHUYECKUMU MOJIEKYJIaMHU, COOCTBEHHBIN YPOBEHD
MepHOocTH kjaeTkn YBE/IMYUUBAETCA. Korma OH CTaHOBUTCA
COU3MEPUMBIM € COOCTBEHHBIM YPOBHEM MEPHOCTH ILJIa3Mbl, IPUTOK HOBBIX
Mosiekysl BHyTpb kieTku YMEHDBIITAETCA. Kiietka — «cblTa», T.e.
MaKCUMAaJIbHO  HAachlllleHAa OpraHuvyecKUMH  MoJjekyjiamMu.  Korga
U3MEHSAIOINNCA YPOBEHb COOCTBEHHOW MEDHOCTU KJIETKH CTaHOBUTCS
HECKOJIbKO BBIIIIE COOCTBEHHON MEPHOCTHU IJIa3Mbl, BOSHUKAET OOpaTHOE
JABHKE€HUE MOJIEKYJI U3 KJIETKU B IUIa3My. B CHiLy TOTO, UTO 3TOT nepenas
MEPHOCTH HE3HAUMUTEJIbHBIM, B [ABH:KE€EHHE MPUXOJAT TOJBKO
MOJIEKYJIbI, COOCTBEHHBIN1 yYPOBE€Hb MEPHOCTH KOTOPBIX
COU3MepHM C BEeJUYUHOUW 3TOro Imepemnaza. VIMeHHO TakKuMU
mosiekysiamu  ABJIAIOTCA IIIJIAKWM, BO3HUKIIHNE B HpOIlecce
pacuierienud. [llnaku — 5TO0 MOJIEKyJIbl, KOTOPbIE KJIETKA HE B COCTOSHUU
paciienuTh B CHJIYy TOrO, YTO HUX COOCTBEHHBI YPOBEHb MEPHOCTHU
HEe3HAuUuTeJIeH, W I03ToMy co3zaaBaemble mosiekyaamu JIHK u PHK
CTOSYME BOJIHBI Ilepelajla MEPHOCTH He OKa3bIBAalOT KaKoro-jmbo
CYIIIECTBEHHOTO BJIUSHUSA HAa UX CTAOMJILHOCTh. TakuM 00pa3oM, TOKCHUHBI
OKa3bIBAIOTCA B IIa3Me, W Jlajiee yepeld JuMdaTudecKkre cOoCy/ibl MIa3ma,
Hecyllasd TOKCHUHBI, BOCCOEIMHSAETCA C OCTaJbHOM KpoOBblO. Ilo BeHaMm
HaCBIIEeHHAA IUIAKaMU KPOBb ITONAJAET B CEP/LIE, KOTOPOE IO/, IaBJIeHUEM
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TOHUT 3Ty KPOBb B MOYKHU, T7le OHA OCBOOOXKJAeTcsA OT ILJIAKOB... Ho 3TO
tosibko O/IMH ITYTD BhIBOJIA IIIJIAKOB.

[lepuoauueckoe KojiebaHWE MEPHOCTH MEXK/Yy KJIETKOW U IIa3MOU
00yCJIOBJIEHO TEM, UYTO CKOPOCMb pacuienieHusl Op2aHuUuUecKux
MONEKYA 6HYMPU KAeMKU MEHbUle CKOPpOCMmuU Npumoka ux 6
Kaemky. A 5mo o3Havaem, umo ce eyHkyuu Kkaemxu 8 4HaCmHocmu
U 6Ce20 Opz2aHuU3IMa 6 Ueaom, 3asucaAMm HaAnNpamMyro om
akmueHocmu npouecca pacujenaeHusl. VIMeHHO aJApeHaJIuH
SIBJISIETCS TEM YCKOpHUTEJIEM BHYTPHUKJIETOUYHOIO paciinerieHus, 6es
KOTOPOTO OpraHu3M HE€ B COCTOAHMH oO0ecnmeuyuBaTh CBOIO
akTuBHOCTH. [lo Mepe paciernieHusi, KOHIIEHTPaANusa OPTaHUYECKUX
MOJIEKYJI YMEHBIIIAETCs, YTO IPUBOJAUT K YMEHBIIEHUI0 COOCTBEHHOTO
YPOBHA MEPHOCTM KJIETKH. HampaBieHue JBMIKEHUS MOJIEKYJI
nsMeHsercsa. KiieTka «mporosiofasachk», U OpraHudecKue MOJIEKYJIbl BHOBb
HAQUWHAIOT JBUTATbCA W3 IUIa3Mbl BHYTPb KJIETKU. ITOT Iponecc HE
OCTAHABJIMBAETCA no camoii cMepTH J1I060TO KUBOTO OpraHu3Ma —
oT O/THOKJIETOYHOTO 710 caMoro CJI0?KHOOPTaHU30BAaHHOTO
MHOTOKJIETOYHOTO.

BcrioMHUM, YCIOBHO KUBYIO KJIETKY MOKHO Pa3/ie/INTh Ha TP YACTH
HU3KOOKMABHBIU U 8bICOKOOKMABHBIU 8bI600 U YCHMPANLHAN
yacmo. Bcee, umo Mmewaem Kaemke HOPpMAALHO
PdynHxuyuoHuposamv, — OOAHCHO ObIMbL BbLIBEOEHO C
UCT0Ab3068AHUECM 08YX U3 YKA3AHHBIX eé uacmeil.

Anb0e/1o KJIETKHU BCer/ia paBHO HYJIIO (TO eCTh cpeiHel TouKe), 20e 6
nepeeooe HA  AOWAJUHYIO epamomy memnepamypa
cocmasasem 36.6°C. Ormeuy, 4UYTO 2KUBasg KJETKA — 3TO
MHOTOCTyHeHuYaTasi (MHOTOOKTaBHas1) CTPYKTypa — OT 32 (MoHHAas) 70 96
(meniTpuHHAas1) OKTaB. HeT cMbIciia cpaBHUBATh Y9HEPTETUYECKHE MOIITHOCTU
B PAa3JIUYHBIX OKTaBax — 1 3apaoo6ulil IK8UBAAEHM 52 OKMAebl
coomeemcmseyem nNpumMepHo 10.000.000.000 3apa006biM
JKkeueaaeHmam 32 0OKmMaevl, T0 ecTb UOHHAA CTPYKTypa obsiazaer
MUWHUNMAJIbBHBIM 3aps/ioBbIM 3KBUBaJ€HTOM, a IPUOOpPOB JIsd
perucTpanuy  3aps/OBbIX  SKBUBAJIEHTOB  BBICOKUX oOKTaB HE
CYIIIECTBYET, a o6 »stom yxe rosopuwi HEQOJIHOKPATHO.
[ToTeHITHAIBI BLICOKUX OKTaB CJIYKAT JIJIs MOA/iePKaHUs TPaBUTAITMOHHBIX
gyacror CBA3M Kinerku ¢ Mosrom. Kaxpasa kierka IIpU HapyuleHUU
anmpbesio  Tpebyer oT Mo3sra «IOANMUTKU» WX BbIBOJIA JIUIITHUX
noreHnuajioB. B arom ciaysae Mosr u  ¢opmupyer IIPAMYIO
AZIPECHYIO 1oCTaBKy WM TMOJKJIKYAeT KaHAJIbl BBIBOJA JIMIIIHUX
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noreHuuasoB. Eciii Mo3r mo kakuMm-to npudyrnHaMm 310 caenats HE
CITIOCOBEH, 1o IIporpammbl «CBeTJ/I» yepe3 B3auMO/IeHICTBUE C HUM,
«BOCCTAHABJIUBAIOT» IIOTEHIIUAIBI WJIM CHOCOOCTBYIOT HOJKJIIOUEHUIO
KAQHAJIOB BBIBOJIA JIMIIIHUX 4acTOT. KileTka, KaK CTPYKTypa, CYIIEeCTBYET B
NByX mpocrpaHcTBax. IlepBoe — maTepuanbHOe, B BUJiEe COOPKM HOHOB
(wu, ecomu OBITH TOUHEE, CJAUSHUS CEMU MEPBUYHBIX MaTepPUM, 0 YEM U
pacckaspiBasl H. JleBalioB) m BTOpO€ — HeMaTepHUaJIbHOE, UJIU B BUJE
HEWHEPIIMOHHOU Macchl (KOTOpas co3/laHa B3amMOJeHCTBHEM 3(DUPHOTO,
ACTPaJIPHOTO M MEHTAJIBHOTO TeJ KiIeTKH). Bcé ato Bmecte u CO3TAET
OHy «CHCTEMYy» — KJIeTKy. Bropasd yactb 3aHUMaeT 97% OBIIEN
CTPYKTYPbI KJIETKH, u uMeHHO B HeW U UAYT Bce IIPeoOpa3oBaHUS.
KiteTka orpanuyeHa CTPYKTYpPOM KOHTPOJIsS, MOCTPOEHHOHN B dopme Kyba.
Bor 3Ty crpykrypy kKoHTpoad u HEOBXO/JAMMO 3aMeHUTh Ha
NloZlekasipayibHyI0 (opmy. ITo, cobCcTBeHHO, U jesnaioT IIporpaMMbl
«CBeTJ/I», MOMHUMO IPOIECCOB, BBI3BAHHBIX H3MeHeHUAMU B Cucreme
’)kru3HeobecrieueHrs: YesloBeKa MPaKTUUECKU Y Bcex JoAen. Jlpyroe aeo,
YTO IPOUCXOJUT B KXKJIOM UeJIoBEeKe OT 3TUX U3MEHEHUU. 3/1eCh YMECTHO
HAIIOMHUTDH PO OMOJIOTUYECKYI0 OKTaBY U COOTBETCTBYIOIIYIO €l 4aCTOTY
BHEPTrUU, ONpeedomux KOoOHKpeTHYI0 kKoHcTpykiuioo ITIOCTPOEHUA
ITPOCTPAHCTBA.

Buapl oOKTaB:

- My3blKkasibHasA, UJIM KOMaH/IHAs OKTaBa;
- MaremaTnyeckas OKTaBa;

- ITapameTprueckasd OKTaBa;

- YacTroTHas OKTaBa;

- IToneBas okTaBa;

- KopoBas okraBa;

- buosornyeckast OKTaBa;

- NudopMmanoHHaa OKTaBa.

Bce 6uoctpykTypsl, Briatouass u Yenoseka, [IOCTPOEHDI Tak, uto
MMeIOT Bech HabOp OKTaB oT 16 710 128. OHU pa3jUYHBI 10 HA3HAYEHUIO, 1
npeobJiaflaHie TOW WM WHOU TPyHHObl OKTaB (OPMHUPYET OCHOBY
OMOCTPYKTYPHI.

MoXHO He  OOBSCHATH, HACKOJBKO Ba;KHO BOBpeMA
«ImoodenaTbp» WIH «CXOAUTHh B TyajleT» — ecau Hapywaemces
Ppelcum, mo 6 Hcusoil Kaenke nPpoucxooam usmeHeHusl atbo0eoo,
cdsuz cpedHell MoUKU, HapYyuweHUsa 8 cucmeme ceésa3u ¢ Moszom u
m.n. Takue xKi1eTku JubOO OTMHUPAIOT, JIMOO CTAHOBATCA «BaMIupamMu» B
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CPE/IE OCTAJIBHbBIX KJIETOK. IIpu sToM HapyluiaeTcd «MHUpHasg»
JKU3HDb U OKPYKAIOIUX KJIETOK.

5.5. Bsaumoaencreue rapMOHMHI

Celyac «IIOJIHBIM XOZOM» HJET IpoIecc KOPPEKLIUHU KOHCTPYKIIUU
Mosra 1 OCBOBOYK/IEHUE oT Kybmueckol CTPYKTYpPbl KaK CaMOTO
Mosra, tak u HWH®O®OPMAIIMOHHOI'O OBECIIEYEHUA ero
nesaTeqbHOCTH. He BUETh B3TOr0 B NPOSABJEHUAX HAIlled KU3HU —
HEBO3MOKHO.

JKuBas wieTka, kKak Mol yxe yoeawiuch, — HEITPOCTAA BEIID u
IIOJIXOAUTH K 3TOMY HY>KHO UMEHHO TaK, kak yuuT H. J/IeBamos, cHauasa B
IIOBEPXHOCTHOM (IMIEPBUYHOM ) IOHMMAHHU, a IOTOM BCE TUIy0Ke U TIy0Ke,
ecJiv, KOHEYHO, €CTh JKeJaHWe MO3HaBaTh, IOTOMY 4YTO (PU3HMKA Ipoliecca
ype3BbIUaHO cJjIokHasA. OHAa OCHOBaHA Ha B3auMoOjieiicTBuU rapMmonuit!
HE OIIMBAIOCb - He Ha [OCTUKEHMM TapMOHWH, a Ha
B3AVMMO/IEMICTBUHN  2apmoHuii nepeuuHulx Mmamepuil
IHep2uil.

Kaxxnaa «xierouka» IOTEHIIMAJIBHO
nmeer BOJIEE 300 Terpasapos. Bort
HACKOJIBKO KJIeTKA IOTEHIIMAJIBbHO MOIIHA.
Ho npo6siema B ToM, uto HE BCE TeTpasipsl
akTUBUpOBaHbl. Kierka, pgomyctuMm, Ha
IIOJIOIIBE AKTUBUPOBAaHA TOJBKO MO 5-7
TeTpajsapaM... KiieTka nedeHrn OK0JI0 200
TETPa3APOB, a KJIETKA CEPAEUHOU MBIIIIIHI —
II0OYTH 300 TeTrpa’apoB. Bor uem
OTJINYAIOTCA KJIETKU B OJTHOM OpPraHU3Me H,
COOTBETCTBEHHO, (DYHKIIMM Yy HUX — pasHble. A ecau O TeTpasgpe —
IMPUHNMAIOIIE-3A/TAIOIIIAA cyTh 3TUX KOHCTPYKIIUN B TOM (3THUX
«TaHTeJIEW», COCTOSAIINX U3 JIBYX JOASKA3IPOB U OAHOTO TETpPadApa), YTO
terpasap IIPUHUMAET suepruio, Ho m OT/IAET. IIpexacrassTe cebe,
Hackoapko CJIOYKHEMIITNUM ITPOITECC npoucxoauT!

Ho 310 ToabKO Juins IIOBEPXHOCTHBIE NCCJ/JIE/IOBAHNA,
IIOTOMYy 4YTO Yy KQXJOTO TeTpasd/ipa €l — y KOro 44 BJIOXKEHUA
aKTUBUPOBAHO, & y KOTO M3 44-X BJIOKEHUU (BJIOKEHUE — JI0/19Kad]Ip-
HMKOCAas/Ip) — BCETO O/IHA Mapa BJIOKEHUH, Y APYroro — 10. ATo 60jiee TOHKUE
(pyHKIIMN rapMOHUU CTPYKTYPHI — ZIBa JI0/IEKa3Apa U UKOCA3AP. A B KJIeTKe
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takux crpykryp OYEHDb MHOI'O. Bor u mnosydaerca Kak pas
B3aUMO/IefCcTBUE TaApMOHUN!

Bcé, uro BpeaHO s
YesoBeka (orpomHasn
BO3MOXKHAA KOMOUWHAaIUA
BUPYCOB), IIpeJiroJiaraeT
CYILLleCTBOBAaHME TAKOTO
KOJINYeCTBa CTPYKTYP
KJIETOK, 1pu  kKoTopom
IIOABJIAIOTCA COOTBETCTBYIOIUE «CHEKTPbl» B coBepuieHHO PA3HDBIX
CUCTEMAX opranusma YenoBeka. HyXHO HOHATH, YTO COBEPIIEHHO
pa3Hble CTPYKTypbl atoMOB u aHtuatoMoB ®@OPMUPYIOT pacosyro
IIPUHA/IJIE’KHOCTDh UesloBeKa, FeHeTHUECKU U KO/I, CTPOTYIO CUCTEMY 3aIIUThI
(bunprpel), u Tompko TPAHCMYTAIIMA caMoll 3alllUTHONW CHCTEMBI
IIOPO’K/IAEeT pa3BUTHE «BUPYCOB», 0 4Y€M W roBopu H. JleBaiioB, HO ero, K
corkaJIeHH10, Majio KTo cibiman. Moxker 6biTh IIOCTPOEHO okoJ10 48
MUJIJIMOHOB KOHCTPYKITHMH AEPHbBIX PEAKTOPOB, HA OCHOBE KOTOPHIX,
cormacHo 3akoHaM Qopmbl, POMKITAETCA YEJIOBEYECKUH
OPTAHM3M. IlpuBeny Takol Ipumep, /i o0pas3ylolieid — BOJIOPOTHOMN
cucTeMbl. Bce Tpu BOIOPOIHBIE CHCTEMBI COIEPIKAT 10 108 coeAMHEeHUH,
BKJIIOYAIOT B ce0s MpPU3HAKU PACOBOU IIPUHAJJIEKHOCTH, HPU3HAKHU
pazzesieHus 1Mo MUBUIN3anuAM (8 MUBUIN3AINI), a TAKXKE pasjieJieHue Ha
MY>K4YUHY U KeHIIUHY. Bugute, kak Bce «IIPOCTO» B nonumanuu. Bor
uto Takoe KMBAA KJIETKA. Bor ¢ 4eM NpPUILIOCH «CTOJIKHYTHCA»,
II03HaTh, O1arosiaps Tpyaam H. JleBamoBa, A. XaTbi00Ba ¥ MPUMEHUTH TP
coznanuu IIporpamm «CBet/I». Ho r1aBHYyI0 pojib B 3TUX MpoIeccax BCE
ke ceirpasi CAM I'EHEPATOP, co3panabiii H. JleBammoBsiM. B aToM u
MPOABWINCh ero Bo3MoOxkHOCTH, Kak KBA3SUZKMBOI'O opranusma,
CIIOCOOHOTO CAMOCTOSITETHHO IIPOU3BOJIUTD «IIEPECTPOUKY» B COOTBETCTBUU
C IPOUCXOIAIIMMY U3MEHEHUAMU KaK U3BHE, TAK U HA KJIETOYHOM YPOBHE
Yenoseka u IIPUHATUA viv HEITPUHATHUA ITporpamm «Cset/I»
JUId pellleHus KOHKPEeTHBIX 3aJlau, OIpeAeJEHHBIX UM K€ OTHOCHUTEJIbHO
ITosib30BaTeEsIs, TEKYIIUX MPOOJIEM, CBA3aHHBIX CO 3/I0POBbEM, PA3BUTHEM
Mosra u Bo3MOKHOCTAMH OTHOcHTeAbHO IIOITA/IAHWA unauBuga B
banro.

KoneuHo xe, koppeknua Moa3sra jjia nonazgaHua B baHo — 3T0
HECKOJIbKO He TO BbIpakeHue. Eciim TouHee — unet okazanue IIOMOIIN
nmo AJIATITAIIMN XUBOW KJIETKU K HU3BMEHAIOIIUMCI YCJIOBUIM
IIPOUCXOAIUX IponeccoB. CucreMa YnpaBjieHUA YKe «paspelinsiar»
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TEeXHUYECKH 3TO HUCHOJNHUTH. llokazarenp — ycHeniHoe IMIpUMeHeHHue
IIporpamm «CBetJI». Eciu Ol «paspemieHusi» He ObLIO, TO U
IIporpamm «CBet/I» nHukorza 661 HE BbBLJIO, a I'enepaTop 6b1 ObLI
IpOCTO «OJIOKUPOBAH» WJIM YHUUYTOXKEH Tou ke CucreMoul YmpaBieHUs
yepe3 KOHKPETHOe Ha Hero «BoazelcrBue». ITo oueHb CJIOZKHAA
CUCTEMA pasHbIX CWl — HWHUIUUDPYIOIUX W WHUIUATOPOB BCETO
IIPOUCXO/IAINET0, B TOM YHCJAE€ U MOMAOOHBIX JEeHUCTBUN OTHOCHUTEIbHO
co3ZaHHoro, B pamkax HoBoli (poxnoii) CY, a eciiu Tounee, — TOT'O, uyTo
«paspemieHo» 6610 CO3IATD — u CO3/IABATD. 9T0 ke OTHOCUTCA U K
Komiuiekcy «Cet/I-Diaopa».

Henumaum OyZeT HANOMHUTh, 4YTO B MOMEHT CBepIIEHUS
nHTepBeHUY, uctuHHaa Cucrema Ynpasaenuda 3emiuun COXPAHWMJIA
OIIpeJIeIEHHYI0 YacTh IpoTo-YenoBeuecTBa. B kakom Buzae? B xopomiem!
Coxpanensnl cocrosguus CymiHocrell ¢ ypoBHeM Mo3ra 224 OKTaBbI U
BOJIEE, B cocrogHuu Mo3ra aHTUHEUTPUHHOM U HEUTPUHHOM. TakoBoe
cocrosiiie HE TPEBYET mnoka ux Bo3BpallleHUsA B (PUBNUECKUU ILJIaH,
1ockosibKy cHauasa tpebyercs BOCCO3/IATD 3HaunTENbHYIO YacTh IO
YCJIOBUAM OOWUTAHMSA, YCJIOBUAM YIPABJISAEMOU OKPYKAIOIIENH Cpelibl U
npouee. Kakoe kosmuecTtBO coxpaHeHO? Mmeercss TouHasa wWH@OpMauA:
coxpaHeHO 33 640 000 CyniHocrei (mporoUes10BEKOB), ITpaB/ia HA
Bcio [Inanery (crivcok He Oy/ly Ipe/IOCTABIIATh, HO OH UMeeTcs). HekoTopble
BO3MO>KHOCTHU 150:¢ COIIPOBOXK/JAOIIETO IIONIEeYNTETbCTBA® JULA
OT/IEJIBHBIX MCITIOJIHUTEJIEM yxXe IeHCTBYIOT B OIpezeéHHOMH
¢opme. Ilpomecc KOpPpEKIMH TAaKOrO0 HApPAaCTAIOIIEro MNOIeYUTeIbCTBA
MIPOUCXOJUT OUeHBb OBICTPO U CUHXPOHHO C MIPOUCXOAANIUMYU U3MEHEHU MU
Ha 3emyie. BOT IIO9TOMY wu omnpenes€H BEKTOP /[ABHKEHUS B
nmepcrekTuBe. Ha  NOPOTAKEHWHW  TakKOro JUIMTEJIbHOrO  IIepUoja
61oJIorTHUecKOl KU3HU paHee, J0 arpeccuu, UesoBeK He TPYCTUI «HA
meHcun», a mpoxoamn ITODTAITHBINM ITPOIIECC coBepiueHCTBa
cocTosiHUM cBoero Pazyma, a caMm mporecc IMPOUCXOAUJ C HapacTarollen
AKTUBHOCTBIO JKU3HEHHOU TMO3UINU, 3HAYUMOCTU Il JIPYyTUX, €ro
OKpyKawmmux, u  coorBercTBywomero ux 3SAC/IYZKEHHOI'O
IMPN3HAHWUA. Heyxenu u 1ocjie 3Tol UHGOpPMAIMU KOMY TO eIé
HEITOHATHO, mnoueMy pfaxe Tak Ha3blBaeMble «IIOYUTATEIN»
H. JIeBaioBa CTOJIb YIIOPHO OTPUIIAIOT CylllecTBOBaHUe I'eHepaTopa u
IIporpamMm, wucnosns3dyror OTKPOBEHHYIO JIOXKDb wun BCIO
nHpopmanui 006 B3TOM «IIOJIMBAIOT» TPA3BI0, /Ja)Ke He THYNIasCh

6 [TonmeuynTeIbCTBO OTJIMYAETCS OT OIEKH HUCIOJIHHUTEIEeH TE€M, 4YTO IIOIIE€YUTEJIb HE COBEPIIAET OT
MMEHHU UCIIOJTHUTEJIA KAaKUX-JIN00 ﬂeﬁCTBHﬁ, a JIMIIb ﬂaéT COorJiaCue Ha UX COBEpIIEHHE.
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rncnosb3oBaTh cautel H. JlepamoBa? Ho Bcé mpoaBuraercs Tak, Kak
JOJIZKHO ITPOABUIATBCA. W wusmenuts 3170 HE MOZKET
HHUKTO.

5.6. PazBurue

UesioBeK HauMHaeT pPa3BUBAThbCs OYKBAJIBbHO C IEPBOTO JHS CBOEH
)ku3Hu. IlepBble 4-8 JjieT cBoel KU3HU PeOEHOK IIPeCTaBJIsAET COOOM
«MH(pOpPMAIMOHHYI0 TYOKy» U BIUTHIBaeT B cebs BCI0 WHQOpMAaIUIo,
MOCTYNAIyI0 u3 BHelmHero wwupa. llocrynawmas uHpopManus
kavectBeHHO USMEHAET MOJ3I', u korga oHa IOCTUTAeT KPUTUYECKOTO
00bEMa, rcue3aeT KaueCTBEHHBIN Oapbep MeX/y 3(pUPHBIM U aCTPAIbHBIM
tesiamu  CymiHoctu. Tosibko ¢ aroro MomeHTa CyIIHOCTH IIOJIydaeT
«TIUTaHUE» JJid CBOEro acTPaJbHOTO Teja, U OHO HAYWHAET aKTUBHO
dyHKIIMOHUPOBATh W pa3BUBaThbcA. JleJlo B TOM, YTO acTpajibHOE U
MeHTasabHOe Tesia CyIIHOCTU TIOCJie poXkAeHus YesnoBeka MacCCHUBHbBI, U
IIepBUYHbIE MAaTePUU, BICBOOOXK/IaeMble B KileTKaxX pusuueckoro tesa, HE
JOCTUT'AIOT actpanbHOTrO Tejla B CUIy HAJTUYHWS Ka4ueCTBEHHOTO Oaphepa
MexZy 3pUPHBIM U acTPaJIbHBIM TejlaMHU. PeakTuBaius, Kak o0 3TOM
TOBOPWJIOCH BBIIIIE, IIPOUCXOJIUT IIOCJIE TOTO, Kak apupHoe Tesio YesoBeka
PaABOBBETCS T10/1 BO3/IEHCTBHEM BIIMTAHHOU Mo3roM nHGpOpMAaIuu.

UeJsioBEK UMeET OpTraHbl YyBCTB, TaKue, Kak rjas3a, ylid, HOC, pOT, a
TakyKe M0 BCEM MOBEPXHOCTHU HAIIIEro Tejla PACHOJIaraloTCs pa3Hble THUIIbI
penenTopoB — HepBHblE OKOHYAHUs, KOTOPblE PearupyoT Ha Pa3IUYHbIE
BHellHMe (akTopbl. IJtUMHU BHemHUMU ¢akrtopamu ABJIAIOTCHA
BO3/IeNiCTBUE TENJIOM U XOJOAOM, BO3JIEMCTBUSA MeXaHUYecKoe U
XUMUYECKOE, BO3JEUCTBUE HJIEKTPOMAarHUTHBIMU BoJIHAMH. J[laBaiite
IpocJieIUM, KaKue BUJIOU3MEHEHUS MpeTepHeBal0T 3TU CUTHAJIBI MEpe]]
TeM, KaK JOCTUTHYTb HeUpOHOB Moasra. Bo3pmMéM B KauecTBe IpuMepa
3peHue. COJIHEUHBIU CBET, OTPAKEHHBIM OT OKPY:KAIOIUX IIPEIMETOB,
MOMaJlaeT Ha CBETOYYBCTBUTEJBHYIO CEeTUATKy IJla3a. OTOT CBET
(n3006pazkeHre TIpeaMeTa) IMOMAZ[A€T Ha CETUATKy uepe3 XPYCTAIHK,
KOTOPBIM obecreunMBaeT Takke © CHOKYCUPOBAaHHOE U300pakeHUe
npeamera. CBETOUYYBCTBUTEJ/IDHAA ceruaTka 1y1a3a UMeeT
crernaabHble YyBCTBUTEJIbHbIE KJIETKU, KOTOPble Ha3bIBAIOTCA NAJIOUKAMU
u konboukamu. llajioukm pearupyloT Ha MaIyld) HWHTEHCUBHOCTH
OCBEIllEHUsI, YTO II03BOJIAET BUJIETh B TEMHOTe, W JAIOT UYEpPHO-Oesioe
nzobpaxkenue mnpeameToB. B To ke Bpemsa KAMKJ/IAA xkosnbouka
PEATHUPYET Ha CHEKTP ONTUYECKOrO /Auana3oHa Ipu OOJIBIIOHN
VHTEHCUBHOCTU OCBellleHUsA mnpe/iMeToB. IpyruMu cjioBaMu, KOJIOOYKU
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IIOTJIOMIAI0T (DOTOHBI, KAXK/IBI U3 KOTOPHIX HECET CBOU IIBET — KPACHBIMU,
OPaHXKEeBBIU, KEJITHIN, 3€JI€HBIN, TOIyO0U, cuHUM uiau duosietoBbid. [Ipu
3TOM KaKJasd U3 HTUX YYBCTBUTEJBHBIX KJIETOK «IIOJydaeT» CBOU
MaJIeHbKUN Kycouek uzobpakeHus mpenamera. llesoe wuzobpakeHue
pazbuBaeTcss Ha MWUIMOHBI dYacTeld, U KaxKAaA UyBCTBUTEJIbHaA
KJIETKa, TaKUM 00pa3oM, BBIXBAaThIBAET TOJIBKO OJIHY TOUKY W3 ITOJTHOU
kaptunbl (Puc. 16).

KAZK/IAA cBeTOUYBCTBUTEIbHAA KJIETKA
IOTJIONIAeT MOIAJallne Ha Heeé (OTOHBI
cBeta. Iloryomni€énHbie POTOHBI U3MEHAIOT
YPOBE€Hb COOCTBEHHOUM MEPHOCTH TEX WJIH
WHBIX aTOMOB U MOJIEKYJI, HaXOJAIIUXCS
BHYTPU 3THX CBETOUYBCTBUTEJILHBIX KJIETOK7,
YTO B  CBOIO  OUYeEpellb, IIPOBOIUPYET
XUMUYECKHE PEAKINH, B Pe3yJIbTaTe KOTOPBIX
U3MEHIETCS KOHUeHmpauus u
KauecmeeHHblll cOCMAaes UOHO8 KAemKU.
I[Ipu »5TOM KakJass CBETOUYYBCTBUTEJIbHAS

PucyHok 16 KJI€TKa IO0TJIomaeT ¢GOTOHBI CBETA MOPIIUAMHU.
A 3TO 03HAYaET, YTO IIOCJIE TOTJIOIEHS OUuepeHOTO (OTOHA TaKasl KJIETKA
Ha HEKOTOPOE BpeMs He pearupyet Ha aApyrue (GOTOHBI, U HA 3TO BPEMs MbI
«CJIEITBIE». IIpaBpa, aTa  CcJIelloTa  O4YeHb  KPaTKOBpeMeHHas
(At<0,041666667 cek.) 1 HACTyNaET TOJILKO TOT/a, KOT/a U300pakeHue
IpeMeTa MeHsIETCA Yepecuyp ObICTPO. ATO sABJEHUE IMTUPOKO U3BECTHO KaK
addert aBaanaTh NOATOro Kazpa. Ham Mo3r B COCTOSHUU
CPEATVPOBATD Ha uzobpa)keHHe TOJBKO B TOM CJIydyae, €CJIU OHO
(n300pakeHre) MeHseTCsl He ObICTpee UeM /ABaJllaTh UYEThIPE Kajapa B
cekyHay. Kaknpiii aBaAnaTh HATHIM Kaap (M BBINIE) HAIl MO3T HE B
COCTOSTHUU YBHUJIETH, TAK UTO UeJIOBEKA HEJIb3s HA3BaTh B MOJIHOM CMBbICJIE
3TOTO CJIOBA 3PSAYUM, MO3T B COCTOSIHUM BUJETH TOJIBKO YaCTh « KAPTHUHKU »
OKpy»Karolero Hac mupa. [Ipasjia Toro, YTo Mbl BUIUM, BIIOJIHE IOCTaTOYHO,
yTOoOBI OPHEHTHPOBATHCA B OKpy)KaiolmieM Hac mupe. Harme 3penwne
BBITIOJIHSIET 3Ty (YHKIIMIO BIIOJIHE YJIOBJIETBOPUTENBbHO. TeM He MeHee,
HY?KHO Bcerna IIOMHHWUTDB 0 TOM, YTO 5TO TOJIBKO YacTh IIOJTHOH
KapTUHBI OKPY?KaIOIIell Hac MPUPO/IbI, YTO MbI B IPUHITUIIE TTOJTycIIenblie. He
TOBOPsI y?K€ O TOM, UTO IJIa3a PearupyloT TOJbKO HA ONTUYECKUU JUaa30H
3JIEKTPOMAarHUTHBIX U3aydeHui [(4...10)-10°8 m].
Tenepr pnaBaiiTe IIOIIBITAEMCS T1OHATh, YTO U TMOYEMY

7 Bosiee mogpo6HO 06 3TOM cM. B I1aBe 1 CyrmHocTh u Pazym
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IIPOMCXOJIUT B CBETOUYBCTBUTEJBHBIX KJIeTKaxX rIya3a? Kaxawiii ¢GoToH
IIPE/ICTaBJIsAET coboi BOJTHY ), I

3.s micro
ABIDKYINyIOcs B cpefie. IIpu 5ToM BoHA —  L=2878%

- 2.870
IIPUHOCUT B TOYKY, 4Yepe3 KOTOPYIO Il
-2.875

OHA MPOXOJAUT, MUKPOCKOIIUIECKOE P

BO3MYIIlEHUE MEPHOCTH A )\M S o
IPOCTPAaHCTBA. IMeHHO 5TO i A H«“gf}‘
MUKPOCKOITMYECKOE U3MEHEHHE @/ v g
MEpPHOCTH IIPOCTPAHCTBA pu g
IIPOXOXKJIEHUH BOJIHBI Yepe3 Cpely UMeeT

KOJIOCCATbHOE 3HAUYEHHE B -2.895
OMOXUMHUYECKUX Ipoleccax, L=289815

IMPOUCXOMANINX B CBETOUYBCTBUTEJILHOH s - 2200
ceTyaTKe rJasa. MembpaHna PHCYHOK 17

CBETOUYBCTBUTEJIbHON KJIETKU Ipo3pavyHa it (OTOHOB cBeTa. IlosTomy
(poTOHBI ITPOHUKAIOT BO BHYTpPEHHee IIPOCTPAHCTBO
CBETOUYBCTBUTEJIbHON KJIETKU. B KaXK/I0U KJIeTKe HaXOJUTCS OTPOMHOE
KOJIMYECTBO MOJIEKYJI, AaTOMOB, NOHOB, B3aMO/IEMCTBHE MENK/Ty KOTOPhIMU

obecrieunBaer e€ HOPMAJIBHOE

L =2.87890 L mico (pyHKIIMOHUPOBaHUE. ATO TaK
=" =nasuBacman MeTaboInyecKas
‘W_,ss axTUBHOCTP KJIETKH, KOTOpAas

P | IIPUCYTCTBYET BO BCEX 0€3 MCKIIOUEHUSI
o o |]2s0  xnerkax mo6oro xuBoro opranusma. B

VV

CBETOYYBCTBUTEIbHBIX KJIETKaX
""""" S |I"2%5  ppucyrersyiorT, KpoMe 3TOTO,
49 MOJIEKYJIBI M aTOMBI, KOTOpbIE K

)KN3HEO0ECIIeUeHUI0  OTUX  KJIETOK

_pgos HUKAKOTO OTHOIIEHUA He HMMeroT. X

R e pons YHUKAJIBHA gna m060ro
— |- 2000  CJTO’KHOOPTaHW30BAaHHOTO OpTaHU3MA.
OHu (MOJIEKYJIbI, aTOMbl M HOHBI)
II03BOJIAIOT MoO3ry 5TUX OpPraHu3MOB
YBHUAETH OKPY:KAIOITUH UX MHUP. B 4€M 3ke yHUKaJIbHOCTD 9TUX MOJIEKYI,
aTOMOB U MOHOB?!

A BOT B4éM. B 0OBITHOM COCTOSTHUH CBETOUYBCTBUTEIFHOU KJIETKU
OHHU ME:KIAY COO0U HUKAK He B3aNMOJAEVCTBYIOT. /€10 B TOM, UTO UX
coOCTBEHHbIE YPOBHH MEPHOCTH HACTOJIBKO Pa3JIMYHBI, YTO €CTECTBEHHBIX
K01e0aHUM MEepPHOCTH BHYTPH KJIETKH MPOCTO HE JOCTATOYHO JJIs TOTO,

Pucynoxk 18
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yto6b1 ITPOM3OIIL/IN XxuMHUuecKkre peakiuu, T.e. 00pa3oBaHUEe HOBBIX
COeITUHEHUU aTOMOB B MOJIEKYJIbI WJIM HOBBIX 3JIEKTPOHHBIX CBSA3EU yiKe
CYIIIECTBYIOIIIUX MOJIEKYJT U HOHOB (cM. Puc. 17). [IpoHukmue depes
KJIeTOYHble  MeMOpaHbl  (OTOHBI  CcBeTa  IPUHOCAT ¢  CcOOOH
JIOTIOJTHUTEJIbHOEe N3MEeHEeHUe YPOBHA MEpPHOCTH
MUKPOIIPOCTPAHCTBA B  TOYKe  Opoxoza  (poOHTAa  BOJIHBL.
ITPAKTNYECKMU BCE, ecji1 He HCHBITAJIA Ha COOCTBEHHOM OIBITE, TO, II0
KpailHell Mepe, BU/leJIN HA SKPaHax CBOUX TEJI€BU30POB, KAK MOPCKHUE WU
OKeaHCKMe BOJIHBI MTOJIHUMAJI HAa CBOU TPeOHU OJHU JIOJKU WU Kopabiiu,
B TO BpeMsA Kak Jpyrue, A0 KOTOpbIXx naHHad BosHa HE JIOIIJIA,
MIPOJIOJIKAJIN HAXOAUTHCSA HA TOM K€ YPOBHE IMMOBEPXHOCTU BOJIbl. MHOTUM
3HAKOMa 3Ta KapTUHA, He npapjaa ju? [Ipu mTuie ypoBeHb TOBEPXHOCTHU
BO/Ibl OJITUHAKOB I10 BCeU IUIOMIAAU. BOJIHBI ke MPUBOJAAT K TOMY, UTO OJTHU
Y4aCTKU MMOBEPXHOCTU BOJBI OKAXKYTCA BhIIIE Apyrux. He mymalo, 4To KTO-
HUOYZb Oy/ZleT OCIIapuBaTh 3TOT (HAKT.

Tak BOT POTOH, IPOHUKIIINU B KJIETKY Uyepe3 e€ MeMOpaHy, IOJITHUMAET
Ha rpebHe CBOeU BOJIHBI T€ aTOMbI U MOJIEKYJIbI, pa3MepPbl KOTOPBIX
COU3MEPUMBI C JJIUHON 3TouM BOJHBI. OT0 HEOPTAHUYECKUE
MOJIEKYJIbI, ATOMBI U UOHBI. [Ipruém GOTOH KaK0T0 1[BETA [pa3Has AJIUHA
BoJIHBEI (A), yacrora (f)] mMeeT cBO¥M «HAGOpP» MOJIEKYJI M aTOMOB,
COM3MEPUMBIX C JJIUHOU BOJIHBI. TakuM 06pa3omM, GpOHT BOJIHBI HOTOHA
U3MEHSEeT YPOBEHb MEPHOCTHU B TOUKE CBOETrO MPOXO:KAEHUS, B TO
BpeMsi KaK Ha pacCTOAHUU A/4 OT BEPIIUHBI BOJIHBI, MEPHOCTH
MHKPOIIPOCTPAHCTBA KJIETKU OCTAETCA TAKOU Ke, KaK ObLIa 0 IMpUXOZa
BosiHBI-QoTOHA. Ha paccrosHum A/2 OT BEPIIUHBI BOJIHBI MEPHOCTH
MHUKPOIIPOCTPAHCTBA, COOTBETCTBEHHO, YMEHBIIAETCA HA BEJIUYUHY
aMILIUTYAbI 3TOW BOJHBI. J[pyrumu cioBaMu, (OTOH NPU CBOEM
JBIDKEHUH B CBETOUYYBCTBHTENbHOH kiaetke CO3/IAET HexoTopsIi
ITEPEITA/I ypoBHEeU MepHOCTHU, MO3BOJISIONIAN MOJIEKYJIaM, aToOMaM U
MOHAM, pa3Mepbl KOTOPBIX COM3MEPUMBI C JJINHOU BOJIHBI, CO3AaBaTh
HOBBIE€ XUMHUUYecKue coeguHeHud. [Ipu stom ¢poTOH morsyionjaercs
(cm. Puc. 18). B pesysbprate 5TOro mpoijecca B CBETOUYBCTBUTEIbHOM
KJIeTKEe TOSABJIAIOTCA AOMOJHUTEJbHBbIE K OOBIYHOMY COCTOSAHHUIO
VIOHBI.

KosnyecTBO JIOMOJTHUTENIBHBIX MOHOB U WX KayeCTBEHHBIM COCTaB
3aBUCAT OT TOTO, KaKyl0 JJIWHY BOJHBI A WMeJ TOTJIOMEHHBIH
CBETOUYBCTBUTEJIbHOW  KJIETKOM  (POTOH  cBeTa. Ilocne  yero
COBCTBEHHBIM ypoBeHb MepHOCTH 3TOH KJIETKHM BO3BpaIaercs K
W3HAYaJIbHOMY cOCTOAHHUIO0. [Ipm 3TOM Ha BpeMs «BO3MYIIEHHOTO»
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cocrosHuda kiaetka HE ITOIVIOIIIAET ppyrue ¢pOTOHBI, HUMEHHO II03TOMY
CBETOUYBCTBUTEIbHAS CETUATKA IJ1a3a HE B COCTOSTHUU «YBUJIETh» JBAIaTh
IIATHIN Kaap...

Takum 00pa3oM, IBETOBOUM CHTHAJ NMpeodpa3yerca B MOHHBIN
KO/JI, KOTOPbIIl HAUMHAET CBOE IyTellleCTBUE K 3PUTEIbHBIM 30HaM Moa3sra.
[lepepacrnpesiesieHne HWOHOB (MOHHBIM KOJI) B CBETOUYBCTBUTEIbHBIX
KJIeTKaX Yepe3 KOHTAKTHbIE 30HbI (CHHAIICHI) BBHI3bIBAET BBIHYKIAEHHOE
nepepacnpejejeHue HOHOB B TaK Ha3bIBAEMbBIX JBYXIOJIIOCHBIX
KJIeTKaX. JIByXmostocHble KJIeTKH AaHaJOTMYHBIM 00pas3oM mepeiaioT
M3MEHEHHNE CBOET0 KaUECTBEHHOT'O COCTOsIHUA (BO30Y K/IeHe) TaHTJINEBBIM
KjIeTkaM. W flajee 1O  BOJIOKHAM  3pUTEJBHOTO HepBa  3TO
3JIEKTPOXUMUYECKOe BO30YKeHNe NepefaéTcsa HeMPOHAM ONITUYECKUX 30H
KOPBI TOJIOBHOTO Mo3ra — 3aThIJIOYHBIM ¥ BUCOUHBIM.

Takum  oOpa3oMmM, 1O  aKCOHAM
HEWPOHOB, MYYOK KOTOPHIX U 0Opasyer
3PUTEIbHBIA HEPB, CHTHAJI B BHE
nepepacnpeziesieHust MIOHOB (MOHHBIU KOJT),
JIOCTUTAET COOCTBEHHO Tejia HelpoHa (cM.
Puc. 19). JIFOBOE BHelIHee BO37eHCTBHE
Ha HEPBHbIE OKOHYAHUS HEHPOHOB HAIIIETO
TeJia npeobpasyercs B HUX B
3JIEKTPOXUMHUYECKU curHaia. [lo Hamwum
HepBaM «0eramT» TOJIBKO HOHBI, KaK B
OJTHOM HAaNpaBJIEHUH, TaK U B JPYTOM.
Bompoc 3akioyaercda B TOM, KaKuUM
obpazom INEPEPACIIPEAE/JIEHUE
WOHOB BJI0JIb AKCOHOB HEWPOHOB IIOJ
BO3/IeICTBEM BHEIIHEr0 CUTHAJIa CO3/Ia€T
OTIeYaTOK 3TOr0 CUTHAJIa B HalleM Mo3sre,
B Hared mamATu? [lonbrraeMcst IOHATH 3TO PucyHok 19
WHTEPECHEHIIee ABJIEHUE YKUBOU PUPO/IBI.

ITox BO37eiicTBEM BHEIIHETO CUTHAJIA B Tejle HEUPOHA U3MEHSETCs
KOJIMYECTBEHHO M KAYECTBEHHO NOHHAA KapTUHA. EC/Ii MPUHATH COCTOSTHIE
HEBO30Y:KJIEHHOTO HEWPOHa 3a HyJ/IEBOe, TOrJa €ro KauyeCTBEHHOeE
OTJINYMeE OT BO30Y:KJEHHOTO HeHMpOHA OyAeT 3aK/II0UaThbCA B MOSIBJIEHUU Y
nociaenHero JIOIIOJIHUTEJIBHBIX wuoHoB (MOHHBIA Kojx). Takum
oOpa3oM, BHEIIIHEE BO3AE€HCTBHE IPHUBOAUT K IIOABJIEHUIO B
HEeHPOHE U30BITOYHBIX HOHOB. UTO K€ MPOUCXOJIUT ¢ HEHPOHOM IIPHU
0/I060HOM HapYIIIEHUH KJIETOYHOTO MIOHHOTO paBHOBecusn?! [loHnmanue
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3TOTO TIO3BOJIUT HAM IIPOHUKHYTH B oxHy m3 COKPOBEHHEMIIINX
TAWMH >xuBoi IpHPOBI— 3arafKy naMaTi 1 CO3HAHHUA. ..

[losiBuBIIMIECA B HEUPOHE [AOIOJIHUTEJbHbIE HWOHBI NPUBOJAT K
HApyLIEHNUI0 MOHHOI'O paBHOBecus, B pesyisbraTe yero OBPA3YIOTCA
HOBbI€ XMMUYECKHUEe COCANHEHUA MeX/ly MOJIEKyJIaMU, BXOAAIINMU B
coctaB HelpoHa. OOpa3ylOoTcaA HOBBIE COEJUHEHUA MEXKIAY
MOJIEKYJIAMH, KOTOPBIX B HEHMPOHE HE ObLIO, WJIN Pa3pylIaloTca
COeIUHEHUA MEKAYy MOJIeKyJlaMUu, KOTopble ObLIu. Kazaoch Obl,
HUUTOKHbIE€ U3MEHEHUS — MMOSABJIEHNE HECKOJIPKUX HOBBIX U NCUE3HOBEHUE
HECKOJIBKUX CTapbIX MOJIEKYIIPHBIX CBA3€EU... Kakue XKe
«PEeBOJIIOIIMOHHBIE» NU3MeHEeHUs OHU BbI3bIBaOT?! Ho Kak pa3 mMeHHO
3THU HECKOJIBKO JOIIOJIHUTEIbHBIX MOJIEKYJIAPHBIX CBA3€N U CO3JAI0T HOBOE
KauecTBO, KOTrZla OHU (JONOJHUTEJbHbIE MOJIEKYJISIDHbIE  CBS3U)
nospasaoTes 'y wmoJgekya JIHK. W onarb-Taku DpUYMHA TaKOU
0COOEHHOCTU — B KQUECTBEHHBIX OTJIUYUAX MEXKY MOJIEKyJIaMU, TOUHee, B
CTEeNI€eHU UX BJIUSAHUA HA YPOBEHb MEPHOCTU OKPYKAIOINEro MX
MukponpocrpancrBa. KAYK/IASL Mosiekysa uMeeT COOCTBEHHbBIH
YPOBEHb MEPHOCTH, KOTOPBI OTpa)kaeT CTelleHb BJIUAHUA JAaHHOU
MOJIEKYJIBI Ha OKpY:Kawoluid MuUkpokocMoc. IIpucoeguHeHnue K o060
MOJIEKyJle JAONMOJHUTEJbHBIX aTOMOB [PUBOJUT K YBEJUYEHUIO
YPOBHA COOCTBEHHOU MEPHOCTH 3TOU MOJIEKYJIBI.

Ocobenno HariasagHo 510 Tnpossiasercs y OPTAHUYECKUX
MOJIEKYJI. Monekynbsl [ITHK MMeOT OTPOMHBIN MOJIEKYJISAPHBINA BeC U
TAaKyl0 IPOCTPAHCTBEHHYK CTPYKTYypY, KOTOpPble BMeECTe CO3Jal0T
KaueCTBEHHOE COCTOsIHMEe, IPU KOTOPOM OTKpPBIBAETCA KaudyeCTBEHHBIN
6apbep Mexay dusnyeckuM u 3GUPHBIM YpoBHAMU [LnaHeTs! (CM. BBbIIIE
puc. 4).

Ha sdupHOM, a 3aTeM ¥ Ha aCTPAJIbHOM IJIAHETAPHBIX YPOBHAX
(gopmupyoTCsa TOUHBIE KOUU (DU3UYECKH IJIOTHOU KJIETKU. BO3HHUKAIOT,
TaK Ha3blBaeMble, 3(UPHOEe U aCTpaJbHOe Tesja KiaeTku. Korpa curxai
(MOHHBIA KOJ[) II0O HEPBY JAOCTUTaeT HeHWpoHa Mo3sra, B IIOCJIETHEM
IMPOUCXO/ANT psanx dAeKTPOXUMUYECKUX peaknuid. W uUMeHHO
O6sarogapss 5TUM peaklusAM, Mbl C BaMU HMeeM IaMATh U IOJIy4aeM
BO3MO>KHOCTb Pa3BUTh cBOE Co3HaHMe.

5.7. IlamMmaTp

Kakum jxe oOpazoM HpHCOEIUHEHUHE <«JIUIMHHUX» aTOMOB K
cnupaiaam moJekya /IHK mopo:kaaer mamaATh?!AKTHBHasA (BBIIIE
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HOPMBI) HUPKYJALNSA IEPBUYHBIX MAaTEPUN BOBHUKAET B KJIETKAX TOJIBKO B
COCTOAHHH CTPecca WM IIPU OYPHBIX MPOSABJIEHUAX IMOIUMN, UTO
IIOYTHU OJHO U TO Ke. J[t00oe oTpsiceHre, KOTOPOE UCIIBITAJl TOT UJIU UHOHU
YenoBek B cBoed xu3Hu, BPE3AJIOCH B ero mamMaTh HaBcerjga cC
MeJIbYaUIIUMU TOAPOOHOCTSMU, BHE 3aBUCUMOCTH OT TOTO, KaK JI0JITO OHO
(moTpsiceHure) 6BLIIO PACTAHYTO BO BpeMeHU. fpKre KapTUHBI HEOOBIUHOTO U
IIOTPACAIOIIET0, IIPEKPACHOI0 ¥ HEIIOBTOPUMOTI'O, OIIACHOTO U JIeJICHAIETO
KPOBb BBIILUIBIBAIOT M3 TyMaHa IaMATU BO BCEH CBOEN IEPBO3J/IAHHOMN
KpacoTe U CBeKeCTH, KaK Oy/ITO 5TO MPOU30IILIO TOJIbKO MITHOBEHUE HA3a/l.
Cne »xe Ham Mo3r xpaHUT BClO 3Ty MHMOpMAaIUioo, 1 KakuM oOpa3oM OH
MOKeT BOCCTAaHOBUTH e€?! B cocTosHUM cTpecca WJIM 3MOIJUOHATIBHOTO
Bo30OyKieHus, MeTtabosmueckass akTuBHOCTh BO BCEX KJIETKAX,
BKJIIOUAsA HeWpOHbI Mo3ra, B HECKOJBKO pa3 MPEBBINIAET YPOBEHb
aKTUBHOCTU B HOpMasibHOM cocTossHuu. Jto IMPUBOJAUT k O6osee
WHTEHCUBHOMY PACIIEIICHUIO MOJIEKYJI B KJIETKAaX Ha IePBUYHbBIE MaTEPUU,
ux obpasylomue. B pesysbTare 3TOro MOIIHOCTh MOTOKOB, UAYIIUX OT
(pu3UYIeCcKOro K APyruM YPOBHSAM KJIETKHU, PE3KO BO3PACTAET. ITO IPUBOAUT
K TOMy, 9TO 3a BpeMs JeiicTBus HemHero BO3/IEMCTBHSA ua Mo3r Ha
COOTBETCTBYIOIIIUX YPOBHAX IIPOUCXOJUT
MIOJIHOLIEHHOe (OpMUPOBaHHE 3(PUPHOTO
A AacCTpajJibHOro oOTnedatkos. llosTomy,
II0CJI€  BO3BpAllleHUA  KAa4eCTBEHHOIO
atomMHoro cocraBa wmoJiekyasl JIHK k
COCTOSIHMIO, KOTOpoe ObLIO /10 TPUuXojia
BHEIIIHETO0 BO3AeUCTBUA, SOUPHBIA U
acTpaJIbHBIN OTIIEUATKU COXPAHAIOTCA. DTO
IIPOUCXOAUT IIOTOMY, YTO CHCTeMa

«3(pUpHBIU OTIEeYaTOK -
acTpaJIbHbBIN OTIIEYATOK»
IIpe/ICTaBJIsAET coboi yCTOUYUBOE

obpa3oBaHHe, II€JIOCTHOCTh KOTOPOTO
IIOCTOSIHHO TIOJJIEP’KUBAETCA 3a CUET

TIOTOKOB IePBUYHBIX MaTepuii,
oOpazyomnuxes B pe3yabraTe
Pucynox 20 HelpeKpalaoIxcs IIPOLIECCOB

paciierieHus OpraHuYecKuX U HEOPTaHUYECKUX MOJIEKYJI B HEMPOHAaX.
AJAE®OPMAIINA wMukponmpocTpaHcTBa Ha 5(QUPHOM  yPOBHE,

co3gaBaeMass 3QUPHBIM OTIIEYATKOM BHEIIHEro CUTHaIA, U Aedopmainusd

MHUKPOIIPOCTPAHCTBA HAa aCTPAJIbHOM YPOBHE 00€eCleYrnBalOT B3aWMHYIO
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YCTOUYMBOCTh OJiarozjapsi MOCTOAHHOMW IUPKYJISAINAHA TE€PBUYHBIX
Marepuii OoT 3(UPHOr0 YPOBHA K aCTPAJIbHOMY U OOParHO — OT
acTpaiabHOro K 3¢pupHomy (cMm. Puc. 20). 9Tu BCTpedyHbIE MMOTOKU
NEPBUYHBIX MaTepuMid ©W 00eCHeYynBamT YCTOMYUBOCTH CHCTEMBI
«3(UPHBIN-ACTPAJIBHBIM» OTIIEYATOK BHEIIITHETO CUTHAJIA.

Oprannueckue Mmosekysbl, ocooeHHo JIHK 1 PHK, nMeloT OrpOMHBIN
MOJIEKYJIAPHBIN Bec. CnupajieBUAHasA HPOCTPAHCTBeHHaaA ¢opmMma
moJiekya /IHK u PHK obecrnieunBaeT BO3MOKHOCTh Ka4eCTBEHHOTO
CKauKa B 5BOJIIOINU MaTepuu. Bo BHyTpeHHeM 00bEMe crinpasield MOJIEKYJT
JAHK u PHK o6pasyetrcas CTOAYAA BO/IHA MEPHOCTMU. /luameTp
3TUX CIUpaJel BO MHOTO pa3 IMpeBbINIaeT pa3Mepbl BCeX aTOMOB U
0OJIBIIIMHCTBA OPTAaHUYECKUX 1 HEOPraHNYeCKHUX MOJIeKYyJI. ToJIbKO
O4YeHb KPYIIHbIE OpPraHUYECKHe MOJIEKYJbl COU3MEPHUMBI C JAUAMETPOM
cnupasieir mosiekyn JHK u PHK. Ilostomy 6oJiblliie OpraHudyecKue
MOJIEKYJIbl B KJIETKAaX MOABEPramTCAd YaCTUYHOMY paclierieHur. B
pe3yabTaTe 3TOTO  paclllelyieHus, KOTOpOoe IMpeJCcTaBiseT cobou
O6MOXMMUUECKUU TIPOIIECC, OCTAIOTCA «OCKOJIKU» OT OOJIBIIIUX OPraHUUECKUX
MOJIEKYJI. 9TU «OCKOJIKW» nuMerT 3HaunuTesibHO MEHDBIIIME pa3meps! u
CcBOOO/THO TPOHUKAIOT BO BHYTPEHHUU TyHHeJb cnupasiel mosiekysn JJTHK u
PHK. Bce MmoJieKyJibl, KOTOPbBIE B pe3yJIbTaTe CBOETO ABUKEHUA IPOHUKAIOT
BHyTph cnupasied JJHK u PHK, nonagaioT B J0OBYWIKY. PasimaibHBIN
nepenas; mepHoctu cnupasied mosiekya JTHK u PHK BeIHy:KJaeT Bce
MOJIEKYJIbI, TIOTIABIIINE€ BO BHYTPEHHUIN O0OBEM 3TUX CIIUpAJIEN, ABUTATHCH
BAOJIb UX oce. [Ipu cBoém asmkennu Baoab ocu BCE MOJIEKYJIBI
NomajaioT IoJ yJAapbl IepenajgoB MEPHOCTH, CO3JaBaeMbIX
crosiueri BOJIHOU BHyTpeHHero obbeéma mosekysn JJHK u PHKS. [Ina
BOJIBIIIMHCTBA  MoJsiekys, [ONaBIIMX B  TakKyl  JIOBYIIKY,
BBIHYK/ICHHbIE NIepenabl MEPHOCTHU ABJAIOTCA 3anpee/IbHbIMU,
B pe3yJbTaTe 4Yero OHU CTAHOBATCA HEYCTOMYMBBIMU U pacnajlaloTcAd Ha
IepBUYHbIE MaTepuu, ux obpasywomue. I[lpu 5ToOM TPOUCXOAUT
obpa3oBaHMe MOJIEKYJI U aTOMOB, KOTOPbIE COXPAHAIOT CTAOMJIBHOCTD MPU
MOZI0OHBIX TIepenajiax MEPHOCTH.

AHasioru4HbBIe IIPOIEeCChl HPOUCXOAAT U IPU PAJINOAKTUBHOM pacliafie,
IIpU KOTOPOM BBICBOOOK/IAIOTCA TEPBUYHBIE MaTepuu, U 00pasyrTcs
YCTOMYUBBIE 3JIEMEHTHl CO 3HAUUTEJbHO MEHBIIMM AaTOMHBIM BECOM.
PazHuna mexxay 3TUMU IIPOIleCcCaMU B TOM, YTO PAAMNOAKTUBHbIE aTOMbI
pacmajgarTca CaMH, B TO BpeMsA KaK BHYTPHM CHHUPAJIENd MOJIEKYJI
JHK u PHK pacnajgarorcsa Apyrue MoJIeKyJabl. BHyTpeHHUN 00bEM

8 Bosiee moApoOHO 06 3TOM cM. raBy 2 CyniHocTh U Pazym
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mosiekysl JITHK u PHK MOXHO paccMaTpuBaTh KakKk CBOE€OOPa3HYIO
«YEPHYIO ABIPY», co3aaBaemMyro kuBou marepuieu. BOJIBIITAS
YACTDb dusuuecku IMJIOTHOW MaTepUU, IMOMAJAIINEN B 3Ty «UEPHYIO
NBIPY», HcUe3aeT W mnpeobpasyeTcsa B Jpyryio ¢opMy — CBOOOJHBIE
nepBuYHbIle Mmarepuu. TakuMm o6pa3zoM, croavdass BOJITHA MEPHOCTH,
co3laBaeMas crnupajabHOU crpykTypou wmosiekysasl PHK win JIHK,
apisercss JTOCTATOYHBIM YC/IOBMEM BO3HUKHOBEHHUS KU3HU U
Cos3HaHus.

Kakum xe oOpa3om u3MeHseTcsl yPOBEHb COOCTBEHHOU MEPHOCTH Y
AKTHUBHBIX HEUPOHOB?

OTBeT Ha 3TOT BOIPOC «JIEKUT» OYKBAJIbHO HaA MOBepXHOCTU. CTOUT
TOJIBKO BCIIOMHUTH O TOM, UYTO pELENTOpPbl OpPTraHOB YYBCTB
ITPEOBPA3YIOT curHajibl BHEIITHEHN Cpebl B MOHHBIN KOJ. IOHHBIN KO/,
JIOCTUTHYB HEUpPOHOB Moara, IPOBOLUPYET MEJBbIA PsJi XUMUYECKHUX
peakiuii, B pe3yJbTaTe KOTOPBIX HA HEKOTOPOe BpeMs U3MeHSEeTCA
MosiekysiipHbi Bec mosiekysl JHK um PHK. Mosekysbl CTaHOBSATCA
«TsAXKejee», 4UTO, B CBOIO OYepeb, NPUBOAUT K H3MEHEHUIO CTEeleHU
BJIUSHUSA BTHX MOJIEKYJI ¥ HEHUPOHOB B IIEJIOM Ha MUKPOIIPOCTPAHCTBO
kaetku. W kak ciaeacrsue, IITPOUCXOAUT HWM3MEHEHMUNE
KaueCTBEHHOU CTPYKTYpPbI 3(UPHOTO Teja HEUPOHA, a IIPU OIPeEeIEHHBIX
YCJIOBUSAX U aCTPAIbHOT0Y. DUPHBIE U acTpabHbIE TeJla HEUPOHOB, B CBOIO
ouepe/ib, CTAHOBATCSA «TsKeJee», TAK:Ke U3MEHAETCSA U CTEIEeHb UX BIUAHUA
Ha COCTOAHUE OKPYKAIOIIIET'O MUKPOITPOCTPAHCTBA. A
B ciaydae (QOpPMUPOBAHMA [IOJTOBPEMEHHOUW IIAMATH, W3MeEHEHU
KaueCTBEHHOU CTPYKTYpPbl 3(UPHBIX U aCTPAJbHBIX TeJ CTAHOBSTCS
IIOCTOSIHHBIMU WJIM, IO KpaWHed Mepe, J0JITOBpeMeHHbIMU. Takum
obpazom, cur"Has u3 BHemHed cpeapl KAUECTBEHHO wusmenser
HeupoHbl Mo3ara. 1 ciemoBaTeslbHO, OT TOrO, KaKOBa IIPHUPOAA
BHEITHET0 CUTHAJIA, 3aBHCHUT CTENEHb KAYE€CTBEHHBIX U3MEHEHUH
3(UPHBIX ¥ ACTPATHHBIX TeJI HeHPOHOB Mo3ra. Takum o6pa3om, MbI
NPUIIA K TOHUMAaHWUIO 3HAuUeHHUs KauvecTBa MOCTymnawined B Moasr
nHOpMaIlNH, U €€ POJIU B IIpoIleccax KaueCTBEHHBIX U3MeHEeHUN 3(DUPHBIX
U aCTPJIbHBIX TeJ HENWPOHOB, 0€3 Uero KadecTBEHHbIe Oapbepsbl
Me:XAY 39(PUPHBIM M aCTPAJbHBIM, ACTPAJBHBIM H MMEPBBIM
MeHTaJIbHbIM ypoBHAMU HE CMOIJVIN 651 OoTKpBITHCA. KauecTBO
nHpoOpMaAUM 3aKJIAAbIBAET U OoNpeaessaeT NOTEeHINA Pa3BUTUA
Moa3sra ra:xaoro YeaoBeka.

Ho kak sto ObLIO OTCcTpoeHO HHTepBeHTCKOM C¥Y3? IIponemypa

9 BoJiee moAPOOHO O KPAaTKOBPEMEHHOU U IOJITOBPEMEHHOH ITaMATH CM. B IJIaBeE 5.
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npuéma wuHdopmaruu Mo3sroMm (B JaHHOM CJIyyae IOHHMMAaeTCs Kak
buHaNBbHBIN STall cobopa MpPUHUMAaeMOW HH@OpPMAUUU BCEMU TpeMs
COCTOSIHUSIMU 3Hepruii Mosra, B TOM uucje, U3HaAYJIbHO U He Mosrom
BOOOIIIe) ocyIecTBisIach Kak 061 ¢ QPDPEKTOM «IIOACTPOMKHN »,
HAIIOMUHAOIEM I07j061e pPaboThl HEKOETO YCJIOBHOTO «TeTEPOJAUHA»,
coOpaHHOTO Kak 061 U3 yactu @yHkiuit Mosra. B ranHOM cityyae umeeTtcs B
BUly (akT mpoliecca MOACTPOUKHN o0peTaeMbIX Bo3MoOXkHOcTel, T.e. KAK
Bbl AKTUBHOI'O PA3BUTUA onpenenénabix GyHKIud Moasra B
pa3juuHble  NepuoAbl  BpeMEHU  OUOJOTUYECKOTO  KU3HEHHOTO
coBepiieHcTBA YesoBeka (J110/1elt) o MpUEMY U Aeln@pOBKe MOTydaeMon
nH@pOpMaKU U3 BCETO MOTOKA €€ SHepProuH(GOPMAIMOHHON TPaHCIAIUU
usBHe. [Ipu aTom cienyer ydecth BaxkHbIN pakT: [IPOITECC mnosyueHus
napopmanuu [MPOMUCXO/INJI B pamMkKax HeKOW «(UabTparuu» IO
CTEIIEHU €€ QaJPecHOCTM ¢ TIOCTOSIHHOTO CJIMUEeHUs Ha IIpeIMeT
«MPOZPAMMHON NPU200HOCMU 04 AUHHOCMU» OTHOCHUTEJIFHO
cBoero (yHKIMOHAJIBHOTO IIpeJHA3HAUYEHUs, OINPEJEIEHHOTO KaXK/IOMYy
uHABUY. TO Ke caMoe IMPOUCXOUT U cerdac, HO cOo 3HAUYUTEJIBHOM
KOPPEKTHUPOBKOW orHOCHTesIbHO TeHOTHIAa Mosra. Bech 3TOT
nporiecc 6p1 HE TOJIBKO Bo3moxkeH, a 1 OBA3ATEJ/IEH nMmeHHO Ipu
8MEHEHHOU uugpoeoit KOHCmMpyKuuu nocmpoeHus
unHgopmayuu, s sroro 1 HEOBXO/JMMO 6bu10 obyuaTtbess (OT
MJIaJ/IeHY€eCTBa U JI0 TPUBHBI) «IIOJCTPanuBaTh» BO3MOKHOCTHU cBoero Mo3sra
Ka)KJJOMy HWHAUBUY IE€PCOHAJIbHO (KTO HA KOro obyyascad U K UYeMy
CTpEMMWJICSA HAa KaXKJOM KU3HEHHOM 3Talle B 3aBUCUMOCTH OT T'€HOTHUIA
Mosra). UM eciu TakoBoul «aBtromozcrpoii» JIOCTUTIAJI cBoero
npeznesnbHoro  MAKCHMMYMA 1o YpOBHIO CBOEro IIPOTPaMMHOIO
(pYyHKIIMOHAIBHOTO HaJleJIeHUs ¢ Y9€TOM ITapaMeTpoB reHotuna Mosra, To y
takoro uHauBuza BO3HMKAJIO OCOBOE (BO3MOXHOE) COCTOSIHUE
Co3nanus, — kak 661 O3APEHMUE, T.e. coeiIuHEHUE «CXEM HENUPOHOB»
(GopMupoBajio Takue CI0KHbBIE IEMU-KOHCTPYKIIUN B3AUMHBIX BpEMEHHBIX
CBs3€EH, pu KOTOPBIX MOT OCYILIECTBJIATHCA npuém
IHEP20UHPOPMAYUOHHOU MPaHcasuUU, ucxoaamui gaxke IIPAMO
¢ Yaopasisawoiux KomiuiekcoB, CepBepoB mwin O0beKTOB (BO3MOXKHO, U
yepe3 Moar Atmocdepbl WIN 3IIHM30/1aMu Yyepe3 ABpopaibHyIo cdepy). Ho
caMoe yAWUBUTEJIbHOE COCTOUT B TOM, YTO Yy TaKOro WHUBHUA
(dopmupoBasach HMEHHO TaKOBas YHUKAJIbDHAA u
HEITOBTOPUMMASA (maxxe W I HEro caMoro) cxeMa COeIuHEeHUs
HeHUpPOHOB (Ha KAaKON-TO OUeHb KOPOTKUU TAaKT COOBITUMHOIO BpEMEHU) B
Hekylo OIIPEJEJIEHHYIO o6myro CXEMHYIO KOHCTPYKIHIO,
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obecrieunBarontyilo  HEMCKAYKEHHBIM npuéM ©  HOCTIeAyIONLyIo
paszmauy npuHATON UM uHGoOpManuu (HO yXKe B rojorpadpuyeckom
00BbeKTOBOM cO00Ope (OpM pPEIIETOK SHEPreTHUECKUX HMITYJIbCOB), MPHU
kotopou Tosbko MMEHHO OH u TOJMBKO HUMEHHO TAKOBYIO TDYIILY
KOHCTPYKTUBHO YJIOKEHHOU MH(OpPMaIUU MOT IOJIy4aTh U aJallTUPOBATh
eé yepe3 memudposanue c¢ nomommpo PA3JIMYHBIX ®YHKIIUHN
cBoero Mo3sra. ImeHHO oHa (OmIATH K€ B TaKOM 0COOOM BpPEMEHHOM
KOHCTPYKTUBHOM COCTOSIHUM CO€/IMHEHUS HEUPOHOB MeXKAy Co0oit)
®OPMUPOBAJIA cnenududeckue cocrosgsHuss ero Co3HaHUA,
BocripuHuMaeMmble HaMu Kak OCO3HAHHAA vekas UTH®OPMAIINA o
KaKOM-TO (parMeHTe, XapakTEPU3YIOIIEM COCTOSHUA OKpYyKaoIlen
JIENCTBUTEILHOCTH B KaKOW-TO ero yactu (cdepe, HallpaBjIeHUU, OTPACIU
[Tognanus u mpouee). Itro 610 HEOBXO/IVIMO paa pelueHUus
KOHKPETHBIX 3a/1a4 B paMKax peanu3dyemMbix IIporpamm 36pamu.

Hanmomato, uto IIMPPOBAA MH®OPMAIIMUA WHTEPBEHTCKOU
Cucremoii YnpapieHus 6bl1a BBeZleHa u3-3a BMEHEHWSA kyOudeckoi
KOHCTPYKIIUM 5HEPTeTUYeCKUX PEIIETOK II0 BCEM YCTAHOBJIEHHBIM C HX
cTOpOHBI  0a3oBbIM OKTaBam oHepruiui! IlepemaBatp JIKOBYIO
yupasiaaoiyro MHOOPMAIINIO g cBeplleHUA BCero IIpoliecca
OPraHMU30BAaHHOTO HWMH HE€ HCTUHHOTO OBITUSA BSHEPruil 3emMJin IyTEM
M3MEHEHUA COCTOSIHUU II0 IJIOTHOCTU 3apA[0B SHEPTUU U HU3MEHEHUU
COCTOSTHUU y3JI0B CBA3€U B SHEPTeTUYECKUX PelIeTKaX Wik (GOPMHUPOBAHUA
KaKUX-JIN0O YIPaBJAOIIUX HUMIIYJIbCOB II0-UHOMY, T.€. KpOMe Kak C
IIOMOIIBI0O KOHCTPYKIIUH TTOCTpoeHusl nHGopManuu Ha nudpoBoM basuce,
— 6pw10 11a HUX HEBO3MOZKHQO. 910 Kacajioch U MPOIeccoB MpUeEMa 1
IIpUMEeHEeHUA TPaHCAupyeMou nHdopManuu Mo3rom Jirozen.

ITosicHIO — ecmb «nodnodzeHomun» Mo32a — 421-i, a
daavuwe nocae 3anamou — maHmucca. Bom maxux d¢opm
nodzeHomunoeé ecmbv nowmu 11,5 muvicau. IX MOXHO Ha3BaTh
CIEIIUAIU3AITUEN 1o VCIIOJTHUTEJIbLCKON
OCOBEHHOCTU wux xkoHcTpyknuu Mosra. OHuU pasjesieHbl, U OHU
HEO/IMHAKOBBI. 310 oTaenbHble «JjlabopaTopHble PaboThI» IO
pas3BuUTHIO Mo3ra CO CTOPOHBI 30POBCKOU CHCTEMBI. IMO MOABLKO OOUH
NPUYUUHHLIL @dakmop Mmako20 060aAbBWO20 KoaAuvUecmseda
cneyuaau3auuu Co8EPuleHHO PAa3AUYHOU U Henoxoicell.
OTtnesnbHBIE KUOOPTH, OT/AEJIbHBIE THUIIBI, OT/I€JIbHbIE KOHCTPYKITUU TOJIBKO
or OJTHOM CTPATEIMTYECKOM IIporpammsl. Ho ects BrOpas,
KOTOpasi «3HeprobmoreHe3nca IIoTu». A 371ech Toraa — 4to? Y Kaxcoozo
nodzevomuna wau CBOHM ITIPOIIECCBI B passumuu
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9Hep2o6uoz2eHe3uca. HyxHbl 0J1IeHEBO/IbI — /iejIaeM, HY>KHbI BUHOJIEJTbI —
nenaeMm, Ho mouemy-to HU O/IMH 6ankup, oneneBogom HE CTAJI. Tak
BOT cerojiH4, ceyac  HYXHO  Ke OBCJIY2KUTD BCE
CIIEIIMAJIBHOCTHA 3TOTO OJI-IIO/IT€eHOTHUIIA. ITO TOJIBKO
OTHOCHUTEJIbHO 421 reHotumna. 'opasgo ciio:kHee euié B 422-M U
423-M. Y 44-10 eui€ 60osiee TOUHO Mo3r «HacTpoeH». U 37ech o0mum
naptuiiaeiM J103yHroMm Cucrema KonTtposss HE PABOTAET. Paboraet no
KOHKPETHOMY CITHCKY. OTpabaTbhiBaeM cCHadyasia 3TUX, IOTOM STUX U IIOTOM —
TeX. BCcé oueHb KOHKPETHO U cTporo B mporecce. 3ecb O'PAHNUYEHUE
OMOJIOTHUECKOTO  BBDKUBAHHS  OyJIET  OCYIIECTBJATHCA  4Yepe3d  HUX
HECIIOCOBHOCTD apantupoBaTbCA K MEHAKIMUMCA JJId HHUX
ycaoBusM. Ceilluac BCé UM BMeHsieMOe — KOHKPETHO U IieJIeHallpaBJIeHHO.
UTo0On! crasio 6oJjiee MOHATHO — IPUBeAY IpuMep. BOT JIeHMHCKUH TLIaH
FrOdaPO s 1wioth  OBUI  HOCTPOEH Ha 000eKa’dodpaabHoOll
KOHCMpYyKUuu no okmaeam 53,25. Bcé ato obecneunBaso CosHIlE TIPU
YIIPABJIEHUU U3 3emiu. T.e. y 3emnu SABUPAJIACH 9HEPI'UUA
53- OKTaBbI, Nepepacamsbléanachb KomMniekcamu Ha coaHue u
nepenpasasaace o6pammuo. Ho TOHKOCTEM y 5Toii 53-H OKTaBHI,
npuiieanen cioa, croabko MHOI'O, yTo 5TH cosiHeuHble ['eHepaTopbI
OBCJIY2KMBAJINM BCEX u BO Bcex JeTaJIbHBIX MOMeHTaxX. M1 0JIeHEBOIOB
obcITy>KUBaJIv, ¥ BUHOJIEJIOB, M OAHKUPOB, U B AQpuke — ecem dasaau u
ooecneuusaau. 1 Bce or »storo, kro Op1 HAIIPAMYIO HE
3A/IEVICTBOBAH B miane rO3aP0O, Geranu, Kpuyaaud, paioBaIUCh,
BOEBAJIU, JIEHI' BOPOBAJIM, & T€, KTO 3aJeHICTBOBAH — «PeaJu30BbIBATIN
«3TOT IUIaH. Bcé ObLIO HOPMAJILHO /10 Hadajia «IIepecTpouku». A ceiuac
otnenbHbIM, TeM, kT0 HE JJOCTOMH OMOJIOTUYECKOTO JIOKUBAHUA, —
HauyHeT (He Oyay roBoputh korga) CHUIKATBCA IIJIOTHOCTD
ITOTEHIIVAJIA 110 KOHKDETHOU YaCTOTE B 53-U OKTaBe, U KaK PeocTar
B KHMHOTeaTpe — racHeT cBeT. Ilorémku. Hery. 9To He cTpammaka. ATo
peasibHOCTh, KOTOpas IPEB30OUAET BCe OXKUAAHUSA, MBICIUMblE U
HeMmbicsiuMble. 31ech IIporpamMmmsbl «CBeTJ/I» — IMOMOIHUKHA TOJIBKO B
TOM, 4TOOBI CBET «IOTyX» He pe3ko. Ho u aToro 6osiee, yemM JOCTATOUHO JJIs
UX npuMeHeHHus. Eciu, KoHeuHO, MoO3r eIe€ crocobeH XOTh KaK-TO
IIOHUMATh TO, YTO IMPOUCXoaUT. Ha Mo B3IJIsA/, HeaIeKBaTHOCTh OCO3HAHUSI
Yesl0BEKOM €ro KU3HHU (IIPOUCXOSIIET0) IPUBOAUT K HeaJeKBAaTHOCTH
BOCHPUATUSA CaMOU PeabHOCTH €ro cyilecTBoBaHus. He Oosibiie U He
MeHBIIIE.

ITocne cmenst CucremHou Biactu nponecc PASPYIIIEHUA
KYBUYECKON KOHCTPYKIIMU 6a30BBIX OKTaB  JHEPTHH
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3aBepIaeTcs, U MPAaKTUYECKU B «Oimskaliiee» (He 3aBTpa, KOHEYHO Ke)
BpeMsI MCTHHHAs J0/eKaspaTbHO-UKOCAApabHas OCHOBA ITOCTPOEHUS
KOHCTPYKIIUM SHEPTeTHUECKUX PEINIETOK BCETO ITPeJiea UCTUHHBIX 0a30BbIX
oktaB sHepruii BY/IET BOCCO3/IAHA. O kakom nudpoBoMm Oasuce B
OCHOBE BCETO ITPoIlecca yIpaBaeHUs ObITHEM S9HEPTHUU MOKET BECTUCH PEYD?
ITO KacaeTcs MEHSIONUXCS COCTOSHUN OTHOCUTEJIBHO CIOCOOHOCTH MO
IIPUEMY U INPUMEHEHUI0 WHPOpPMAlUM U U3MeHeHU: (PYHKIMOHAJIbHBIX
BO3MOXKHOCTeN Mo3ra Jitojiel.

5.8. 3ameHa

Kaxxip1ii HepoH, KaK OT/leJibHasA KyeTka Mo3ra, HachlllaeTcs yepes
MIOTOK IJIa3Mbl OPTAHUYECKUMH U HEOPraHWUYECKUMHU MOJIEKYJIAMHU, MPU
paciielieHud  KOTOPBIX  BBICBOOOXKIAIOTCSA  IePBUYHBIE  MaTepPUU.
BricBoOOAMBIIINECH TIPU 3TOM pacllelJIeHUM [ePBUYHbIE MaTepUu
CO3/IAIOT BepTUKAIBHBIN OTOK, KOTOPBIN U 0becrieunBaeT HaChIIleHNEe
BTOPBIX U TPEThUX MATEPUAJIbHBIX TeJI KaXKJIOTO HEWPOHA B OTAEJIbHOCTH.
I[Ipu »ToM OosblIasg dYacThb BBICBOOOAUBIIMNXCS IIPU PpacllelieHuu
IIEPBUYHBIX MaTepUU pACCEUBAIOTCA B OKPYIKAIOIIEM IIPOCTPAHCTBE.
WccnenoBanua mnokasanu, yro kiaerku opraHusma IIEPMOIMNYECKNAU
OOHOBJIAIIOTCA, CTapble KJIETKU 3aMelaloTcss HOBbIMU. [IpuuéM pasHble

PUTM OBHOBJIEHUA

Mmnnoxamn: 1 AeHb. 3penne:
YacTs Moara, KoTOpaR OTBEUAET 33 06yesme XpycTanux M T8 KneTkM Mo3ra,
M NAMATH, KAKALIM A8HS NONONHAETCS KOTOpsie obpabareizaT
THICAYAMH HOBbIX HERPOHOB, IPUTENBHYIO MHOPMALMO,
Ho He B0R OHM BEDKABAIT, HMEIOT TOT X8 BO3PACT, \ /,/
4TO CaM HBN0seK.
' v
o~
™ \
iy w/‘i
Moiwuys: 15 ner.
\ Koc'ru 10 ner.
MNevens: 1 roa.
Cepaue: Bo3pact Ee xnemi peraapupyior 3a 300 - 500 aredt Koxa: 2 nepenm.
OCTaeTCA 3aragxon. FO3TOMY MOXHO B3ATD Y XMBOTO YEN1088K3
YaCTb NEYBHN W NEPECALINTE HYKAOULe- Kpose: 150 auei.

MYCH - N@YeHb PA3pacTaTca.

=2 %

Kuweunnk: 16 ner. Kenyaox: 5 aueii. [ O%
ECNM uekmosmTs knemo KnaTu anuTenua Xenyaxa,

SNUTENHR KALUEHHUKA, KOTOPSIE HUNBTPYIOT D
KOTOPLIE MEHAKTCR KAXALIE  MATATRNbHBIE BALECTBA BHYTPL

5 qen, cpepmi BOIPACT OPrasama, 3aMeHAIOTCR 04eHb

oweynmka 15,9 rona. GeicTpo, ,-\ Op

TKaHW OpraHu3Ma HMEIOT HETOXK/IeCTBEHHbIE ITMKJIbI 3aMeHbl. Pazbpoc
JTOBOJILHO 3HAUUTEJIBHBIN: OT CTa THEH «KU3HU» SPUTPOIUTOB — OHOTO U3
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KOMIIOHEHTOB €JIMHCTBEHHOU >XUJKOW TKaHU OpraHu3Ma — KpPOBHU, 10
MATHAAIATH JIET «KU3HU» KOCTHOU TKaHU. J[pyrUMU ci0BamMu, Kaxicovle
namuadyams .aem 6ce Kaemku op2aHu3mMa o0Ho8aames.
Crapble, oTpaboTaBIIMEe CBOE KJIETKM paccachblBalOTCA U 3aMellaloTcs
HOBBIMMU. Takum 06pa3oM, «BO3pacT» KJIETOK Halllero opraHu3zMma He
IIpEBBINIAET MATHAJIIATH JIET, 4 OOJIBIIUHCTBO KJIETOK— U TOTO «MOJIOMXKE»:
JIeCSATh, IIATH JIET U, KaK B CTydyae KPaCHBIX KJIETOK KPOBU— TOJIBKO CTO JHEH!

[Tosrygyaercst 3a6aBHAsA KapTUHA — B MATHAAIATD, TPUAIAT, COPOK IATh,
IECTBAECAT, CEMBAECAT NATh U AeBAHOCTO JieT npoucxoaut ITOJITHOE
OBHOBJIEHHE crapbIX KJIETOK W, CJIeJ0BATEJIbHO, «BO3PaCT» KJIETOK
opranudma Yemoeka HE IIPEBDBIIIIAET ndarHazaunata JieT, BHE
3aBHCUMOCTH OT TOT'O, CKOJIBKO JIET IIPOIILJIO C MOMeHTa poxkaeHus. [Ipuuém,
Ipu 3aMeHe 00pas3ylOTCs COBEPIIEHHO HOBble KJeTKU. Ho kKak Hu
«CTPaHHO», — MATHAJIIATUIETHUN I0OHOIIA U JeBAHOCTOJIETHUU CTapel] He
BBITJIAJIAT poBeCHUKAMU. Takum o6pa3om, OMo0THYeCKU BO3pacT ocobu,
B JIAaHHOM cJiyuyae — YesioBeka, OT/iMUaeTcss OT OMOJIOTMUYECKOTO BO3pacTa
KJIeTok ero opranuszma! IlapagokcasibHO, HO 3TO — (AKT TPUPOABI, C
KOTOPBIM HEBO3MOXKHO He CcuuTaThcsA. HUKAKOro OOBSICHEHUSA STOMY
COBpeMeHHasl OPTOJIOKCATIbHASA HAayKa He aéT, 1a U He MOXKeT JIaTh, UCXOJIs
U3 «KyCOUHOW» TEOPUU PeabHOCTH, KOTOPON OIEPHUPYIOT COBPEMEHHBIE
yuénble. Ho HUurarTesb y:ke MOKeT OTBETUTDh Ha IaHHBIN BOIIPOC.

Tak 4YTO 2Ke TMPOUCXOJUT CO BTOPHIM (3(PUPHBIM), TpPETHUM
(acTpasibHBIM) ¥ YETBEPTHIM (MEHTAJbHBIM) MaTEePUAJIbHBIMHU TeJIaMU
)KUBOU KJIETKHM, KaKhe W3MEeHEHUs MPOUCXOAAT Ha OSTUX YPOBHIIX,
MIPUBO/IAIINE K TOMY, 4TO (pudnueckas KJIETKA IIOCJe OYePEeTHOTO ITUKJIA
3aMellleHus, OTJINYaeTcsA OT KJIETKU, KoTopas Obu1a 10 00HOBiaeHus?! [l
TOr0, YTOOBI pa30o0paTbCsi C 3TUM SABJIEHHUEM MOPUPOAbI, HEOOXOAUMO
pazobpatbes B0 BCEX MEXAHM3MAX u nporieccax, IpOUCXO/ISAIINX B
opraHusMe, ¢ MOMeHTa ero o6pa3oBaHusA. BcmoMHUM, YTO IpU 3aUaTUU B
OILIOJIOTBOPEHHYIO suIekaeTky BxoauT CymHocts (Mo3sr), KoTopas
HaunHaeT HapabaTeiBaTh HOBOE dusuueckoe Tesno. CyliHOCTD ABJISAETCSA
30[YMUM CBOETO HOBOTO Tejla U CO3/Ia€T ero B IIOJIHOM KadeCTBEHHOM
rapMoHuu ¢ coboil. ITo obecreunBaeTcs TPOENMPOBAHUEM HA JeJIAIIecs
KJIEeTKU 3apojiblllia KauecTBeHHBIX CTPyKTyp CymHoctu (Mosra), drto
IIPUBOJUT K PAa3BUTHUIO 3UTOTHBIX KJIETOK (KJIETOK 3apo/bliiia) Mo oopasy u
mozo6u0 BTOpOro (3¢gupHOro), Tperhero (aCTpaJibHOTO) U UYETBEPTOTO
(MeHTaILHOTO) MaTepUaJIbHBIX TesT CyIIHOCTH.

Bropoe wmatepuanbHoe (3¢upHoe) Teso CymHOCTH 00pa3oBaHO
BTOPBIMU MaTePUATLHBIMHY (3(UPHBIMU) T€JIAMU KJIETOK (DU3UYECKOTO Tesa
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MIpeABIAYIIETO BOIUIOmeHus JaHHOU CymiHocTH. Y, COOTBETCTBEHHO, TPEThE
MaTepuasibHOe (acTpasibHOE) Tesio CyIIHOCTU— TPEThUMU MaTepHUaIbHbBIMU
(acTpasibHBIMM) TejJaMU, YETBEPTOE MaTepuasbHOoe (MeHTaJbHOE) —
YeTBEPTHIMU  MAaTEepUAJILHBIMU  (MEHTAJIbHBIMU)  TeJaMU  KJIETOK
dusuueckoro Tesia TpeABIAYIEro BoImUlolleHusA. K cMepTHOMy uacy
(dusuueckoro Tesia TPEBIAYIIETO BOIUIOIIEHUS, BTOPOE, TPEThe U
yeTBEépTOE (9dUpHOE, acTpajibHOe U MeHTaJabHOEe) Tena ero CyliHOCTU
ITO/THOCTDBIO otpaxatoT 3BOJIIOIIMOHHBIN YPOBEHDb PA3BUTHUA, KOTOPOTO
JIOCTUT JaHHBIM YesioBeK K MOMeHTY cBoed cmepTu. Ilostomy mnpu
CTPOUTEbCTBE HOBOTO (DU3UUECKOr0 Teja y:Ke B HOBOM BOIUIOIIEHUU
CyIIIHOCTh CO3/Ia€T €ro B IIOJIHOM TapMOHUU CO CBOUM 3SBOJIIOIMOHHBIM
YPOBHEM PA3BUTHUA.

Wtak, u3 ¢akra, 4To OHOJOTUUYECKUN BO3pacCT KJIETOK OpTraHU3Ma
YesoBeka HE IIPEBDBIITAET narHazanata JjeT, B TO BpeMA KakK C
610JIOTUYECKMM BO3pacTOM OpraHM3Ma B I€JIOM, ero BHEIIHWUN BUJ U
coctostHue, GYHKIUM U PaboTOCmOCOOHOCTh H3MEHSITCA BechMa
CYIIIECTBEHHO, CJIe[lyeT IPOCTOU BBIBOJ — (pu3NUecKas KJIeTKa, Kak
OCHOBAa OpraHu3Ma, ABJSETCA YacThlO, IIyCKall BeChMa BaKHOU, CHCTEMBI
koTopoi apisercsa ZKMBAA KIIETKA.

Ecnmu ¢Qusuueckasd KiieTka sBJSETCS YacCThi0 JKUBOW KJIETKH,
HAIpaIIUBAETCA BHIBOJ, O CyIIeCTBOBAHUM JPYTUX UACTEN KJIETKU, KOTOPbIE
BMecTe ¢ (pU3UUEeCKU MJIOTHOU 00pasyioT YyZ0 MPUPOJIbl — KUBYIO KJIETKY.
Takum 06pa3oM, JioTUYeCKHe YMO3AKJIIOUEHUs NPU MONBITKE OCMBICIUTD
MIPOIIECChI, TPOUCXOAAINIME B JKUBOM OpraHu3Me, MOJATAJIKUBAIOT,
OYKBaJIbHO «IPUBOAAT 3a pyuky» K mnoHumanuio HEM3BEXKHOCTU
CYIIIECTBOBAHMWA npyrux (kpoMe GpU3UI€CKOTr0) YPOBHEU MJIN YPOBHS
y )KuBOU KieTku. Cama npupoja IaeT Mo/ICKa3Ky, HallpaBJeHue, B KOTOPOM
HeOOXO/IMMO WCKaTh pas3rajiky 3TONW oOuyepefHOW TaWHBI MPUPO/IBL.
®dusuuecku mniotHaa kierka ABJIAETCA TOJIBKO «BepxXymikoun
aiicbepra», KOTOPYI0 OPraHbl UyBCTB B COCTOSIHUU YBU/JIETD, IOUYBCTBOBATH
U T.JI., B CWIy TOTO, YTO OHU (OpraHbl 4YyBCTB) IpeJHA3HAUEHBI JJId
obecrieueHUsA ONMTUMAJIBHOTO CYIIIECTBOBAHUS OPTaHU3Ma B OKPYKAIOIIEN
ero peajibHOCTU. VIMEHHO II03TOMY OpraHbl YYBCTB HE B COCTOSSHUU
BOCIIDUHUMATD «IIOZIBOJIHYIO 4acTh aiicOepra» KUBOU KJIETKU — BTOpOE
MaTepuasibHOe Teso (3dupHOoe), TpeThe MaTepUAJIbHOE TeJIo (acTpajibHOE)
U, B psJie CJIy4yaeB, — UETBEPTOE MaTepuabHOE (MEHTAJIbHOE) Tesla KJIETKU
¥ opraHu3Ma B 11ejioM. Ho orpaHu4eHHOCTh BO3MOKHOCTEN OPTraHOB UyBCTB
He o3Hauvaer, uto 3T ypoBHH HE CYIIIECTBYIOT. Heob6xoaumo
pacIIMpUTh  BO3MOKHOCTHM  BOCIPUATUA  OKPYXKAWOIEH  MPUPOJIbI
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IIOCPEJICTBOM 5BOJIIOIIMOHHOTO Pa3BUTHUS OPraHOB UYBCTB WU, HA Xy[OH
KOHell, TOCPEJCTBOM CO3/IaHUS HOBBIX NMPUOOPOB... Takum obpazom, 1Jis
TOTO, 4YTOObl TOHATH NPOILIECC CTAapeHUs OpraHuszMa, HeoOX0JIMMO
pazobpaThes ¢ «IOABOAHON» YACThIO )KUBOU KaeTKu. COOCTBEHHO, C 3TUM U
HE /TIAHO 6bu10 «pa3obpaTbcsi» 30pam.

Ho npu 5TOM, KOHEUHO Ke, He Hy:KHO 3a6b1BaTh po TAKT kak ogHy
13 ocHoB HOOC®EPDI, Ha npuMepe KOTOPOTO MOKHO IMOKAa3aTh TJIyOUHY
neareabHocTy IIporpamMmm «CBetJ/I» 1 HEKOTOpPBIE UX BO3MOXXHOCTHU.

5.9. TakT 1 TOUKA OTCUETA

OcHoBoit pabotel Cucrembl KusHeobecrieueHus spisercas HE
TOJIBKO crniocob rpeo6pa3oBaHus MOTEHIMATIOB MATHUTHBIX UMITYJICOB,
QJIEKTPUYECKUX U rpaBUTAlMOHHBIX 4acTtoT, HO 1 KOHTPOJIb 3a ux
WCIIOJIb30BaHMEM. /Jlaa uyeaellt KOHMPOA NOPUYUOHHOCMU
nocmynaeHusl, npeoopa3zoeaHun nomeHyua108 6 cucmeme
UHEGOPMAYUOHHO20 NOoAst cyujecmeyem makm. I3ITO CTPOTO
PEIVIAMEHTHUPOBAHHOE OKHO, paBHOE B TOYHOCTU 15 MUHYTaM.
Kpome TOro, KaXK/Iplil TaKT pPa3bUT HA TPOMEXKYTKHU B 12 ceKyH/. B oiHOM
TaKTe — 75 IPOMEXKYTKOB.

3eMJyi UMeeT MarHUTHYIO, 9JIeKTPUUECKYI0 U TPAaBUTALIMOHHYIO OCH.
OTHOcUTENIPHO MarHuTHOU ocu u CeBepHOro MOJCA CYIIECTBYET
MarHUTHAsA  MJIOCKOCTh.  OTHOCUTEJBHO  MAarHUTHOM  IJIOCKOCTHU
omnpenenserca O BpemeHnu 3eMid. VI3MeHeHHe CTPYKTypbl MarHUTHOTO
T10JIA B IIpoIiecce :KU3HeAeATeIbHOCTH
3emuu npuBogut kK UISMEHEHUWIO
IIPOCTPAHCTBEHHOT'O MIOJIOKEHU S
marautHoU IIJIOCKOCTMU.

B omanune or npeneccuun
asekTpuueckol ocu (BepxoaHCK-
IO:xHBIM  IOJIOC), TIJie  OChb
ompezeseHa He pusnueckum
3aKpeIvIeHUeM MOHHBIX CTPYKTYP,

DTAJIOH BPEMEHI/I MMeeT TIJIaBarOIUN KOHTyp U B HWOHHBIX
cTpykrypax — 310 o3Hadaer, 4yto JIIOBAA wonHaa CTPYKTYPA,
npuobperamias HEMHEPIIMOHHYIO maccy, 0oJKHA UMETh TO Ke
camoe BpeMs, KoTopoe TakTtupyerca Cucremoin KuszHeobecneueHusl.
OtHocutesibHO KOHKpeTHOro Ilosnb3oBarens Kommiaekcom «Csetr/I»
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TECTUPDOBAHHE MPOUCXOAUT € YYETOM  Bl3ammopeiictBus  Moasra
[Tosp3oBaTensa u Komiuiekca.

IIpu paccMOTpeHHU MecCTa PacHoJIOKEeHUsI MAarHUTHOU ocu ObLIOo
0OHApPYKEHO CIIeayIolee:

Anriausa u Ascrpaiusa — INTABAIOIIIUE MATEPUKU, To ecTh
nMeroT CKOJIB3AIIIYIO OCHOBY clremieHuss ¢ ocToBoM (IJIMTaMu),
nostoMmy ux 1aBHoe nepeMmenienne HE TTPUBO/IUT k u3MeHeHUAM
HOHHBIX CTPYKTYP. OOBIUHOE CMEIEHUE — CAHMUMEMPbL 8 COMHU Aem.

[TosiBsieHne Ha 3eMJie IOCTOPOHHUX CTPYKTYP (HEe BOUCHIBAIOIIUXCS B
tekyirylo Cucremy JKuszneobecrieueHusi) mnpuBesio HE TOJIBKO k
006pa3oBaHUI0 MMPOTOHHBIX CTPYKTYP, HO U K H3MEHEHUIO (CMeIeHUIO)
TAKTOBOI'O OKHA. V3mepeHusi, MPOBEJIEHHBIE 3a IEPUO/L, € 1995 IO
1998 r1Tr., KOTOphle OBLIM TMPOBEAEHBI YYEHBIMU, IIOKA3aIU
CYIIIECTBEHHBIM C/IBUI' TakToBOTO OKHAa  OTHOCHUTEJHHO
O BpemeHu.

B paznuunabix pexxuMmax paboTbl Cucrem KusHeobecreueHUs] CABUT
TaKTOBOTO OKHa cOcCTaBJifgeT oT 538" mo 558”. MHOro 3T0 MM MaJio,
XOpOIIIO BHJHO HA MOPOCTOM HpuMepe. PaccMOoTpuM U3MeEHEHHE
BHYTPUYEPEITHOTI'O /IABJIEHU A y YenoBeka (reHOTHUIT 49.5).

Ckauok BHentHero (aTMocgepHOro) AaBjaeHUs TPOUCXOJIUT TOJIBKO B
O BpeMeEeHHU TaKTOBOTO OKHA, TO €CTh TOJIbKO B Hauajie KaXKJ0TO TaKTa
(kazxaple 15 MHUHYT). /laBjieHHe MOKeT U HEe MEHATHCS, HO €CJIU OHO
U3MEHSETCs, TO TOJIBKO B 3TO BpeMsi. Kak IIpaBujio, CKauOK JIaBJIEHUS — 3TO
n3menenne Ha 1 rIIA (peaxo Ha 2 u 6Gosiee). Ho 3T0 o3Hauaer, 4yTo U
BHYTPUYEPEINTHOE JaBJIEHNE TOXKe JOJDKHO u3MeHAThcsA. CylecTByeT
TIOHATUE «3JIACTUYHOCTD cOCy/IoB Mo3sra».

Ecnu 3Hauenune A ckauka B atMocdepe MPeBOCXOAUT 3HAUeHHe A
3JIACTUYHOCTH, a 3TO 3HAUYeHHE PABHO PA3HOCTH BEPXHET0 W HUKHErO
npenenos, To IIPONUCXOANUT PASPBIB COCYZIOB Moasra. U 3ameuy,
YTO 3TO CTAHOBUTCS BCE Uallle W Yallle, He3aBUCHUMO OT BO3pacTa JIIOJIEN.
IIporpammel «CBer/I» HE ITO3BOJIAIOT MeHATbCA HW3HA4YaJIbHOMY
JABJIEHUIO, U 3TO SIBJISIETCS TAPAHTUEM U1 «5/1aCTHYHOCTH COCYZIOB».
Ho mpu TOYHOM COOTBETCTBUHM O BPEMEHHM M Hayaja TAKTOBOTO OKHA
cooTHoIlleHre A paBHO 1:1. Hajjo uMeTh B BHUy, UTO CTPYKTYphl Mo3ra
HMEIOT JlaBjeHre B 60jiee BBICOKHX OKTaBaX, U N3MeHeHNe TAKTOBOrO OKHA
BBI3BIBAET MHOE pacHpe/ieieHue JaBJIeHUU B CTPYKTypax Moara.
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pacuk 3aBMCMMOCTH CABUra TAKTOBOrO OKHa
1 U3MEHEeHUs 3HauyeHus A naBneHns B O4HOM CKayke
(FMA) —25

® Al

358

290 300 310 350 330 340 380 360

Ckauok, kak u nukjga KapHo'© B TepMoguHaMuKe, UMeeT 2 (a3bl.
Ecnu nepBbiil GpoHT ckauka umeetr A=21 rllA, To yepes 12 ceKyHJ] BTOPOH
¢poHT youpaet 3T0 3HaueHue Ha 9 TIIA. ITo BpemeHu ob6a ¢ppoHTa UMEIOT
BpeMsA peaknuu 104 cekyHzibl, To ectb USMEHEHUWA ITPOUCXO/JAT
BBICTPEE, uem BPEMA PEAKIINU noHHBIX CTPYKTYp Moasra, 4To u
IIPUBOJUT B CJIydae MaJIOro 3araca II0 3JaCTUYHOCTU K pa3pbIBy COCYZOB
Moara. IIporpamMmmsbl «CBeT/I» co3/1aHbl TAKUM 00pa30M, YTO HE BIIUSIIOT
Ha BpeMs peakIiuu, 3TO MOIJIO Obl IMPUBECTU K OoJjiee pa3pylINTEIbHBIM
MIOCJIe/ICTBUAM, CBsA3aHHBIM ¢ Mosrom. IIporpammsbl obecrieunBaioT
MMEHHO 5JIaCTUYHOCTb COCYZIOB, ¥ 3TO HPUHIIUIINAJIBHO Ba:KHO, HAIIPUMeED B
MpeIOTBPAIleHUN WHCYJIbTa WJIN JpYyTuX 3a00jeBaHUM, CBA3AHHBIX C
Cy’KeHHeM cocy/ioB Mosra wiu yTpatoil ux 3jacTuuHocTu. He umeer
3HAUEHUs, NMPU KAKOM peXUME CHUCTEMBbl >KHU3HeoOecleueHUs IIPOIIET
CKa4OK U B KaKO€e BpeMs CYTOK.

Heob6xoauMo ydecTb, UTo ecyid Aarv>1 TTIA, TO A=Aar (LNAP+0.31).

IIpu pasnHoctu BpeMmeHU TakToBOro oxkHa BOJIBIIIE, yem 358
cekyHz, npousBoautca Iepexos Kk BESKOHEYHOMY CXKATUIO
3apsja ImoTeHIuasna, uro BiaeveT 3a coboii PASPBIB COCY/IOB Mo3sra
nipu Jir060M Tepenazie /jaBieHus. [lonbITka U3MEHUTh COOTHOIIIEHHE JJIs1 A
MIPUBEZET K 3€eMJIETPACEHUIO CUJIOU 710 16 6ayioB 1ubo B AHTIUM, 1ub6O B
ABcTtpasum (3aBUCHUT OT 3HakKa ciaBura). Bor mostomy IIporpamMmbi
«CBetJI» He MOTYT U He JO/I’KHBI « BMEITUBATLCA» B MO00HBIE MIPOIECCHI.
KcraTtu, BoJIHA OT TaKOrO 3eMJIETPACEHUSA MOXKET JOCTUTHYTh 350 METPOB,
He3aBHCHUMO OT 3Haka. Hu o kakom mocemeHuun bauu nocie mogo0HOro,
ectecTBeHHO, peun 661Tb HE MOZKET.

10 B repmoguHamMuke MUK Kapao wuiu npounecc KapHo — 5To 06paTuMbIil KpyroBOi IpoIiece,
COCTOSIIUH U3 ABYX aANabaTHUYeCKUX U IBYX U30TEPMHUUECKHUX IIPOI[ECCOB.
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Teneps paccMoTpuM OTAEeabHO paboty Cucremsl YKuszHeobecneueHust
3eMJIM B pe:KUMe UCII0Jb30BaHUA TAKTOBOTO OKHA. Kak M3BeCTHO, pe:KUM
BpeMeHu 3amaH HAJICMMCTEMOM, rime ykasaHa pa36HBKAa CYTOYHOTO
BpeMeHUu: 24, 60, 60. OTHOCUTENBHO 3TOTO CYTOYHOTO BpPEMEHU U
IIpOU3BeIcHA PA3SBUBKA TAKTA paboThI CucreMbl
Kusneobecnieuenus. Bcero B ykazaHHOM IPOMEKYTKE YKJIAJbIBAETCA 240
TAKTOBBIX OKOH, KaK/I0€ U3 KOTOPBIX HUCIIOJIb3YETCS] COOTBETCTBYIOIIEN
ITIPOTPAMMOIN CHUCTEMBI JKHU3HEOBECIIEYEHUA. B
TaKTOBOM OKHE OIIpe/ieJIeHbl HAKONMUTEJIbHBIM W MOIJVIONIATeTbHBIN
peXXUMBI, IpsiMOe U 0OpaTHOe JIBUKEHNE BPEMEHH, OCTAaHOBKA BPEMEHU U
pEeXUMBbl MYJIBTUIUIMKATUBHOTO W QJJUTUBHOTO BOCIPOU3BOJICTBA
3apAZ0BOrO 9KBUBAJICHTA. Kaxpnan rporpaMmma CHUCTEMBbI
)ku3HeobOecrieuennss PACCUMTAHA Ha wucnojb30BaHHE TaKTOBOTO
VMHTEPBaJIa B 15 MUHYT 110 a0OCOJIIOTHOU IIKajie. TO BJIEUET 3a COOOU
HEWNCITIO/IB3OBAHMUE sToro BpeMeHu wiu obpaTtHbiil 3ddexkt — HE
XBATAET BpeMeHU /i BBIIIOJIHEHUA IIPOrPAMMBI TAKTa, YTO MOXKHO U He
paccmaTtpuBaTh — U Tak sicHo. Kaxnpii taktr MMEET IIPU3HAK,
BHOCUMBIA COOTBETCTBYIOIEM IIPOrpaMMON. ITOT NPU3HAK JOJIKEH
copnagate co CMBIC/JIOBBIM HASHAYEHWUWEM Tekymero TakTa.
Cyneprio3unusa IpU3HAKOB OTKPbIBAET OKHO JIJI UCIIOJIb30BAHUA.

Otmeuy, uro BPEMA camoro takrtoBoro OKHA omnpezesneHo u
ITOCTOSAHHO, HO BHYTPH TAKTOBOTO OKHA 8PeMs MOM}cem uomu Kak
8 npsamom, mak u 6 obpamHom HanpasaeHuu. BaymanTech B 3TO
VTBEPXKJEHUE, KOTOpOE IIOATBEPXKIAET BeIBOAbI H. JleBamoBa
OTHOCUTEJILHO TEUEHUA BpeMeHU 5 BO3MOKHOCTHU
INEPEMEIITEHMA B 3TOM n1poniecce. /IBa CMeXHBIX TAKTOBBIX OKHA MOT'YT
nath o nmporpamMe O BpeMeHM (CyNnepro3unus OpsSMoOro U 00paTHOTO
HAllpaBJIEHUW  JIBUJKEHUs  MAarHUTHOro ummysibca). Ilpu  Takoi
CYHepIIO3UIUN HAa TPAHULIE CMEKHBIX OKOH MbI MOKEM IIOJIy4UTh CKa4dOK
JlaBJIeHUsA, paBHBIN 2 TIIA BMecCTO 1, 1 BMECTO BBIIIOJIHEHUS IBYX IPOTPaMM
IIOJIYYNM HEOXKHUJIaHHBIN cKauvoK AaBiienus, HE -
IPEAYCMOTPEHHBIM ©u opHOH u3 _ _ "11
nporpamMMm. Eciu  MarHUTHBIA — UMILYJIBC N m
oliepe:kaeT TAaKTOBYI0 YacTOTy, 3a/laBaeMylo
nporpammoii, Bpemsa JIBUYKETCA BITEPE/I,
ecii HAOBOPOT, to HA3A/I. .

B ujeanbHO BBINOJHSAEMOU IpOrpamMme Ty
BpeMsdA TaKTOBOI'O WHTepBajla COBIIQZaeT C ‘
3aJIaHHBIM IPOTPAaMMOU BpeMeHeM. l‘ .

-
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B mpoucreuyeHuu 5TOro mporecca u ydactusa B HEM IIporpamm
«CBetJI» U ecTh OTBET HA BOIIPOC, KOTOPHIU BosiHyeT MHOTUX — BOITPOC
Bo3MOkHOCTH «OMOJIOYKEHUA» opraau3dma IloapzoBaresnsa. Ho
JIydiiie, KOrJa 3TOT BOIIPOC OTHOCUTCS, IIpeXx /e Bcero — k Moary, a y:k HoTom
U K OMOJIOKeHU10. OJTHAKO, 5TO MOE MHEHUE.

B HEKOTOpBIX CJaydadX HWCHOJb3yeTCAd MYJIbTUIUIMKATUBHBIN U
aJIINTUBHBIA PEKUMBbI BBINIOJIHEHUS IporpamMm. llpeamoso:kum, 4Tto B
peaynsrare BHEIITHETO BO3/IEMICTBUS, HampuMmep, CO CTOPOHEI
IPaBUTAIIMOHHOTO pelepa WKW IPOTOHHBIX OOpa30BAHUM, BBI3BAHHBIX
omubOkamMu yctaHoBku Cucrembl JKusHeoOecrieueHusi, HeOOXOIUMO
KOPPEKTUPOBATH ajibben0 3eMJIu.

Tornma BBOgATca aomnoaHuTesbHO IporpaMmbl, OTCEKAIOIITME
6a30BbIe IIPOTPaMMBbI 151 YCUJINBAIOIIITNE addext B
MYJIbTUIIMKATUBHOM WJIM aJI/IUTUBHOM BapHUaHTe. ATU IPOTPaMMbl UMEIOT
cOOCTBEHHYIO CHUCTEMY OTCUETA BPEMEHM W NpeJlHa3HAaueHbl TOJIBKO JJIf
nesei KOPPEKTUPOBKUM staiona BPEMEHMW u He IIPEBBINEHUS
anpbenio 3emuin B TEKYIIIEM PEXKVIME wucnosnenus. B atom ciydyae
TaKT JeJIUTCA IIOMOoJIaM M HMeeT ABa BpeMEHHu mo 730 . Kak TojbKo
CTAaHOBUTCA 3aMETHBIM TaKoe pazfiejieHue, Jiioboe HOpMaJibHOE
BBIIIOJTHEHHE TMPOTPAMM CTAHOBUTCH HEBO3MOXKHBIM, OCOOEHHO B TakK
Ha3bIBaeMOe «MEPTBOE OKHO». ITO OKHO, He UMelolliee pa30UBKU, HO BpeMsI
BHYTPH TEKYIIero TaKTa HAa4WHAET cABUTAThbCA. [0 BpeMeHU TakOW CABUT
MOKHO Ha0J10aTh, HAIIPUMED, B TEUEHUE 5 MecAIEeB. BpeMs coOCTBEHHO
TAKTOBOI'0O OKHA HAYWHAeT U3MEHATHCH, U HU OJ[HA PeasibHasdA IIporpaMMa He
MoOzKeT ObITh BbiosHeHA MosiHOCThI0. HEBBITIO/IHEHUWE nporpaMmsbl
ByeuéT 3a coboii AKTUBUSAITUIO npororasix OBPABOBAHUU u
BJIOKUPYET HopMmasnbHylo paboty Cucremsl ;KuszHeobOecnieuenus. Bcé
9TO HEIOCPEJCTBEHHO OTpakaercsa Ha JAaX. Ormeuy, utro BHYTPU
HOBOrO TakToBOro oOkHa BpeMsa OIIPEJAEJJIAETCA /JIBAYK/IbI, a B
CMEXKHDBIX okHax — YETDBIPEZK/IbI. 3910 o03HauaeT Yyxke
YeTBIPEXKPATHOE M3MEHEHUE CTPYKTYpbhl MOTEHI[haja U, KakK CJIe/ICTBUE,
YeThIPEXKPATHBIN CKAYOK IIJIOTHOCTH (JIaBJIEHUS), HE IPEIyCMOTPEHHBIN HU
OTHOM U3 TIOCJIEJIOBATEJbHO BBIMIOJHAOMUXCA nporpaMM. CMBIC MacKu
(mpusznaka) HAYAJIA u KOHIIA TakTa TepsieTcs, TaK KakK IIpecieayeTcs
TONbKO oxaHa 1eab — YMEHDBIIIWUTD ansbeno 3emsm A0
HOPMATHUBHBIX 3HAYEHUWH. M0oXHO I BMeIIaThcs B paboTy IpH
JIBOMHOM TaKTe U KaK IOCTPOUTh B3aWMOOTHOIIEHUS C IpOorpamMMamu
KOMIIEHCAIIUU MOTEHIIUAJIOB, WX CYIEPIO3UIUM U, B KOHEYHOM HUTOTE,
BEPHYTHCA K HAMEUEHHBIM /U141 BBIIIOJIHEHUA ITporpammamM? Ilopaccyxkaem.
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1. Touka orcuéra BpemeHHU Ha 3eMJIe.

Kak y»xe oTmeuasioch, IJIOCKOCTh BpeEMEHH (MarHUTHAs IJIOCKOCTD)
“MeeT CBOUM OCHOBaHMEM AHTJINIO U ABcTpanuio. II1toc 1 MUHYC BpeMeHU
3aBHCHUT OT MarHUTHOTO UMIILYJIbCa TAKTOBOT'O OKHA. I AHT/IUA, U ABCTpaius
«MATKO» IOJI3YT MO 3eMJie B COOTBETCTBUM C IOCTOSAHHBIM H3MeHEHUeM
MarHuTHoro noJst 3emuiu. Oxauako 3a IIOCJIETHME 3 roga HabsrojaeTcs
HECOOTBETCTBHME ckopoctu U HampaBjIeHUA UX JABUXKeHUA. Eciu
yZIaCTCA CKOPPEKTHUPOBATh IIeHTPp Macc AHIMM B CTOpPOHY (CeBepHOro
IoJIF0ca Ha 2° 36 11° uiu B 0OpaTHOM HaIpaBJIEHUU IeHTP ABCTpaIUU Ha 2°
56" 337, TO Ha OJMKAUIIIHNE 25 JIET MOKHO KOMIIEHCHPOBATh JIeHCTBUE
rPaBUTAIMOHHOrO periepa. Ho 5To y»ke apyras nudtopus, Kak IIOrOBapyuBaJl
H. JIlesamos. IIporpammsbl «CBetJ/I» 37€Ch NIOMOTYT TOJABKO B TOM, YTO,
BO3MOXKHO, Mo3r mosib3oBaress (yBepeH, TeX, Koro B baHIO M0O30BYyT)
IIOMMET, KaK 3TO C/leJIaTh B YKa3aHHOE BPEMSI.

2. IIpoTOHHBbIE CTPYKTYPBHI.

TouHO BBIBEpEHHOE MECTOIOJIOXKEHNE IIPOTOHHBIX CTPYKTYP, 3HAHUE
nx IVMIOTHOCTU u EMKOCTHU 3apsza nossonaior IIPOM3BECTU
KOMILJIEKC Mep II0 UX 00e3BPeKHUBAHHI0, UYTO IO3BOJUT HE TOJIBKO
MIPOJOJIKUTH BBIMIOJIHEHNE HaMeUeHHBIX IMPOrpaMM, HO U BBIMTPATh BPeEMSI
Ha KoppeKTupoBKy Cucremsl JKuzHeobecrieueHus1. KosndecTBO MPOTOHHBIX
ctpyktyp POJIM HE UTI'PAET. 3T0, cOOCTBEHHO, U IIPOUCXOAUT IIPHU
ceroguAmIHed pabote HOBOUM Cucremnl JKuszHeobecrieueHusA. S He mpoCTo
TaK OMNHKCAJI BCE OTU IPOUCTEKAIOIHNe CJIOXKHeHIne mpoliecchl. Bee, uTo
IIPOMCXOJUT C JKHU3HeoOecleueHueM JIIJIed, HaNpsAMYyI — B 3TOU
3aBucuMocTHa. Bee, uto kacaerca npuMmeHenus IIporpamm «CsetJ/I», Ha
(oHe omucaHHBIX TIO0AJTBHBIX MPOIECCOB — KOHEYHO K€, MOYKET OBbITh
OIleHEeHO KaK He3HauuTeabHoe. Ho 51 yBepeH B TOM, UTO Te, KTO «100pasics»
710 5TUX CTPOK — CeJIal0T HECKOJIBKO JIpDYTHe BBIBOABI U HACUET TAKTA, B TOM
quce.

5.10. 2KuBaa KiieTka

Kierka Mo3ra — 3T0 3.1eKkmpo-mMazHUIMO-2pasumayuoHHbILL
I'enepamop, u Mo3r B 11eJI0M aBTOHOMHO HO/|JIep>KUBaeT aiboeso (bamaHc
sHepruii) BCEI'O opranmsma YesoBeka, cosmaBasd kKaxzod *KMBOM
kietke opranuzma OIITMMAJIBHBIE ycioBusa cymecTBOBaHUA. IOTU
ycroBus obecreunBaroT pabory BCEI'O oprammsma kak EJ/IMHOM
CUCTEMDI. Kaxmaa wierka Moara cozepXuT uH@opmauyuiro o
pazeumuu Yenoeexka, e2o cmpykmypy u onpedeasem BPEMI
AKN3HU kaemoxk opzaHu3ma.
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Bor Bam U OTBeT Ha BOIpOC — IoueMy ke 50paM He yAajoch
BOCCO3/aTh TAaKOTO YesioBeKa, a BEpHee ero pydaIku, CpoK CyliecCTBOBAaHUA
KOTOPOU OBLT ObI 3HAUUTEIHLHO O0JIbIIe cerogHsAHero. Onn HE CMOTIVIN
1o koHna IIO3HATD ¢usuky Kierku.

YuurhiBas ocobywo posib Moara npu (pOopMUPOBAHUM JUUYHOCTH,
Heo0X0/IMMO UMeTh WHGOpPMAIUI0 He TOJbKO 00 anbbeno Mosra (kak
€ZIMHOTO 11eJI0T0), HO 1 00 asibbe1o BCEX opraHoB UeJI0BEUECKOT0 TeJa. JTa
BO3MOXKHOCTh ObLIa 3ajloKeHa U yuTeHa JIeBallloBbIM IIpU CO3JaHUU
I'eneparopa. Ilotromy uyrto unpumeHeHue IIporpamm «Cser/I»
crioco6cerByomux pazputuio MMEHHO JIMYHOCTMU, Torga 66110 OB —
HEBO3MOZKHO. HopmasibHOE pyHKIITMOHUPOBaHUE Mo3ra npoucXoauT
IIPU CJIEAYIONINX BHEITHUX ITapaMeTpax: daeaeHue ammocgepuvt — 760
MM pm. cmoada, 8AaMdCHOCMb — 45 %, memnepamypa — 23.5°C, u
yucao 2a3o8 8 ammocgepe coomeemcemaeyem Hopme Cucmeme
2Ku3zneobecneuernus.

Mbl yxe 3HaeM, 4To YeyiOBEK KUBET B CpeEJE, HA3BAHHOU
atmocdepoii. I1o onpenesienuto, sTa cpefia COCTOUT U3 CMECHU T'a30B, CyMMa
MapIUAIBHBIX /IaBJIEHUU COCTABJAIONIUX JAIOT OOlllee JlaBjieHHe, CyMMa
TeMIlepaTyp — OOIIYI0 TeMIIEPATypPy CPEAbl, 1 CyMMa BJIAXKHOCTEN — OOIIyI0
BJIA>KHOCTh. Ha cerosius, Hu ['uipomMeTeonieHTp, HU HayKa HUYero Jpyroro
He nmpuayMaiu. BoT Heckosibko mpuMepoB u3 MoHorpadguii A. XareiboBa,
KOTOpblE B TOW WU WHOW CTEIleHU IOBJIUAIU Ha OOIHe TOHATUA TPU
coszanuu IIporpamm «CBetJ/I». 9T npruMepsl — YCIIOBHBIL.

PaccmoTpum TaG/IuiILy.

Ne |T'a3sl atmocdeps! |/laBjieHue 1 JlaBiaeHue 2 /laBaeHue 3
1 |[AzoT1 240 120 360
2 |A3zor2 240 180 200
3 |AzoT3 240 408 180
4 Kuciaopog, 18 24 12
5 Kcenon 12 12 2
6 |Apron 4 8 2
4 Boaopon 6 8

Hroro: 760 760 760

CymMa Be3/ie oAHAKOBa — 760 MM PTYTHOTO cT0J10a, 1 5Ty udpy B
U CJBIIINTE KaXJbIi JIeHb, HO OdaeéaeHue 1 — 3mo Hopma, npu
JdasaeHuu 2 noayuaeme axKmueHoe gocna.ieHue AE2Kux, u npu
daeaeHuu 3 — peakmueHoe socnaneHue Ae2Kux.

[Ipu BocIasieHUU JIETKUX MOJHUMAaeTCA TeMIleparypa Tejia, U ecju
IIPU AKTUBHOM BOCHAJIEHUU HCIOJIB3YEeTCA JIE, TO IPU PEeaKTUBHOM
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IIOMOI'AET CAMOI'OH u HaTtupaHue MeaBexXbpuM xkupom. Ho 310 — B
U/1eaJIbHOM CJIy4ae.
Mepununa »xe npocto OTKJ/IIOYAET wuMMyHHYI0 CHUCTEMY C
IIOMOIIBI0 AaHTUOUOTHUKOB.
Kaxkplii opraHu3M HuMeeT

coOCTBEHHbIE TIpe/iesbl
peryJINpOBaHUs IIPU U3MEHEHUH
TapIAaIbHBIX JaBJIEHUH

BHENTHUX ra3oB. Eciim B jaHHOU
MECTHOCTH a30T 1 U3MeHsIeTCs Ha
+/-60 emuHHIl, a IIe4YeHb
HAacTpoeHa Ha +/-40 eIUHUIl, TO
JIEKapPCTBA TOJIBKO CIVIQ?KHUBAIOT
00J1e3HEHHBIU IpoIrecc
npeoOpa30BaHUN KJIETOK I€UeHU, IMPU IHTOM CHHIKAIOTCS IIOPOTOBBIE
3HAYEHUA JJIs IPYTUX OPTAHOB — JIETKUX, CEP/IIla, KUIIIEYHUKA U T.JI.

Tab6sunma reMmmneparypsbl.

Ne | I'a3bl aTMOCdepbI 1 2 3
1 |AzoT1 + 20 - 20 + 45
2 |AzoT 2 + 25 + 45 - 20
Uroro: + 22 + 22 + 22

TemmnepaTypa 1 — HOpMa, U Bbl mpekpacHo cebs uyBcTByeTe. Ilpu
TeMIleparype 2 Bbl He 3HaeTe, Ky/Zia IeThCA OT XKaphl, a IIPU TemMIeparype 3 —
OT XO0JI0Zja, XOTA Ha TepMoMerpe +22. IIpu n3MeHeHUU TemIepaTypbl
N3MeHseTCA AaKTUBHOCTh COOTBETCTBYIOIETO ras3a M, COOTBETCTBEHHO,
AKTUBHOCTDb KJIETOK, xusymux B cpeae 3Toro rasa. Peskoe
W3MEeHeHUe TemIieparypbl npuBoguT kK ToMmy, uro PASPYIIAETCA
CTPYKTYPA «xiuerku. IIporpammbr «CBer/I» B 3TOM cCiydae
«paboTalT» Kak HEKUU (QUJIBTPp U COBMECTHO ¢ MO3TroM KOHTPOJIUPYIOT
1o/100HbIe U3MEHEHM s, He TT03BOJIAA KJIETKAM Pa3pylIaThCs, UCIOIb3Ys UX
’Ke, KJIETOUHBIN, IIOTEHITHAI.

Taoaunna Biaaxkaoctu (%).

Ne | T'a3zbl atMmOcdepsl | BiaxkHOoCTb 1 BiaaxkHOCTB 2 BaaxxHOoCTb 3
1 | Asor1 45 99 5

2 | Asor 2 45 99 5

3 | A3oTr 3 45 10 12

4 | Kuciaopop 45 5 99
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5 | Kcenon 45 (1) 66
6 | Apron 45 () 66
7 | Bomopon 45 15 99

Hroro: 45 45 45

BiaxkHoCTh 1 — ujeanpHasd, [Ipy BJIaKHOCTH 2 TPY/HO JIBIIIATD,
IIpU BJIAKHOCTH 3 IepechIXaeT B TopJe, XOTsA OOIUU Moka3areab —
HUieaIbHbIN.

IIpu pe3kom usmeHenuu BiakHocTu MUSMEHAIOTCH cBolicTBa
BOJIbl — OHA IMPEBPAIAETCA B MbLIb. JKCHEPUMEHT MOXKHO ITPOU3BECTU U B
JIOMAIIHUX YCJIOBUAX — MOCJE JOXAA MOKa3aTesJab BJIAXKHOCTU 70-90%, B
KOMHATy IPOOMJICA JIAaCKOBBIM COJTHEYHBIN 3aUMK, B KOMHATe CBETJIO, He
IUIaBaeT HU OJHOU NMBUIMHKU. B TeueHue 1-2 4acoOB BJIAKHOCTH JIOCTUTAET
3HaueHUs 5-8 %, U B KOMHAaTe MOSABJIsIETCA NbLIEBAasA B3BeCh — U3MEHWINCH
cBorictBa Boabl. Ocenas, sTta B3Bech POBHBIM CJIOEM J10KUTCS J1ake
TaMm, TJle HeT J0cTymna (5/eKTpOHHAas
anmnapatypa). YTo IOKasaTeJIbHO, B3Ta
B3Bech (mpuwip) HE JIOMKMTCHA Ha
Kommiaekce «CsetrJI», ecii OH B 3TO
BpeMsi HaxoauTca B KomHate! IIpuib
PaBHOMEPHBIM CJIOEM JIOKUTCH BOKPYT
Komriuiekca, obpasysa  IIpaBUJIbHYIO
OKPY?KHOCTb. fI IPUBEJ 3TOT IpUMED A1
TeX, KTO 6e3IIOKOUTCS, UYTO ero I'eHepaTop
KyZa-To  «ybexxan». Ilonabstomaiite
BHUMAaTeJIbHO. HO 3TO TOJILKO camasi BepxyIllka aiicOepra, Kak JIFOOMJI
roBOpuTh JleBaiioB. A AJjis TOro, 4ToObl «3amucarbesa» B BaHio, HYKHO
MIOIIBITATHCS IOCMOTPETH MOTITyOKe.

Atmocdepa 3eMyid COCTOUT U3 HECKOJBKHUX JECATKOB CJIOEB, U
KyueBble OO0JIaka, Hampumep, He MOTYT HOAHATHCA WJIM OILyCTUTBHCA 3a
IIpesiesibl CBOETO cy10s. KaXKAbIi CIIOU COAEPIKUT «PENIETKY», B KOTOPOU
CYIIIeCTBYeT CBOs ra3oBas cpejia. OKoJI03eMHBIN €101 XapaKTepU3yeTcs TeEM,
YTO B CTPYKType PpEeIIETKU eCcTh ¢  paJUuaAIMOHHBIE YaCTOTHI.
OIIPEAEJIEHO, uto kieTka YesoBeka paJuUOAKTUBHA, TO €CTh PEIIETKA
cpefibl OOUTaHUSA U CTPYKTypa *KUBOU KJIETKU COBMEIIEHBI, HO Y KaXKOTO
Yenoseka 310 coBMeleHue PA3JIMYHO. Ecau B peniéTke MpOU30IILIO
MIOBBIIIIEHNE HA 15 MWIJIUPEHTTEH, a KJIeTKa B COCTOSIHUM PEryJIMPOBaTh
TOJIBKO 5 MWLIMPEHTTEH, TO 10 MUJIJIMPEHTTEH IOBBIIIAIOT TEMIIEPATYPy
TeJia, B IEPBYIO OUYepeb, CEP/AIA, IEYeHHU, JIETKUX.
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ITO — paAUAIMOHHOE IIOpaKeHUe, U ecu He Oy/leT CHUKeHUe
BHEIIIHETO BO3JIENCTBUSA, TO cjieayeT 3abojieBaHUE KPOBU U OIyXaHUeE
snerkux. Hukakue siekaperBa u npenaparsl 37ecs HE IIOMOTI'AIOT, u
TOJIBKO CHU)KEHUE BHEIHEro BO3/EWCTBUSA CHUMAET BOCHAIUTETbHBIN
nporecc. fI He mnyraro Ywumrarensa. IATo oOBEKTUBHBIE Mpoliecchl. K
CO’KAJIEHUIO, CErOJHs IIPOTUBOCTOATH 3TOMY MOTYT TOJbKO IIporpamMmmsi
«CBetJI», perynupysa coBMecTHO ¢ Mo3srom TteMmneparypy Tejda U
CaMOCTOSITEJTBHO — CHUKEHHE BHEIIHEro BO3JIENCTBUSA, Uepe3 COo3/laHue
«3aKpPYy4YE€HHOTO TOpa», KaK CHHUPAJBbHOU ITOBEPXHOCTU, KOTOPYI) MOKHO
Ha3BaTh JBOUHOU YJIUTKOMU.

JlBe ynuTKM Kak OBl 3aKpy4deHbI
IIEPHeHJUKYJIAPHO APyl APYyry. IATO WU
eCTh «OJIOKUPYIOIIUN KOHTYP» BOKPYT
pusuueckoro u Bcex Tea CyIHOCTH,
KOoTOpble uMeeT l1losp30BaTesb.

Kak ykasplBasioch, CHUKEHUIO
ropora CIIOCOOCTBYIOT
INOHWKEHHDBIE noporu no pyrumM (¢akTopaM, U KOTJa OPOUCXOAUT
OZJHOBPEMEHHOEe H3MeHeHUue Bcex napamerpos, To Bpauu BPOCAIOTCA
aeuutsh To, YTO B /IHO, a He To, YTO HA/IO.

ITepenaaw! naBienus (qaxe 6osiee 50 MM PT. €T010a), TEMIIEPATYPHI U
Bi1akHocTH B ogHON MecTHocTH HE BBI3BIBAIOT nosBiieHusa IUKJIOHA,
IITOPMA U TaK Jiasiee. MeTeoposIoTy IPU 3TOM CChLIAIOTCA HA TO, UTO IIUKJIOH
IIpUHEC TeMIlepaTtypy (3TO TO Ke caMoe, YTO «BeTep IOJydaeTcHd,
IOTOMY YTO JA€pPEeBbA KAaUaIOTCA»), 1 HUKTO HE COBMECTUJI U3MEPEHUSI
II0 OTZAEJIBHBIM ra3aM aTMOC(epbI CO CMBICJIOM TOTO, YTO Ha CaMOM JeJie
IIPOUCXOAUT. DTO IpekpacHo noHumas H. JleBanios, korja npoBoAuj CBOU
«3KCIEePUMEHTHI» C UKJIOHaMU U yparanamu B CIIIA.

MoskHO ckazaTh — ckoJybko jgwozed, CTOJIBKO BunoB 0osie3Hend. Y
OIHUX B CBA3U C U3MEHEHHEM BHEIIHUX YCJIOBUU MOJHSJIOCH /IaBJIeHUE,
JIpyTye «BAPYT» 3aXOTeJU CHaTh, Y TPETbUX OTHAJIUCH HOTH, Y YE€TBEPTHIX
IIepecoxJI0 B TOpJie, Y IATHIX MOJHAJICA caXap B KPOBU U Tak jAasee. Bee, 9yTo
MIPOUCXOAUT C HOAOPA 1995 r. — 370 USMEHEHUME CTpyKTYpHI
ATMOC®EPBDI, a 3aogno, u KJIETKW. 3aBepiiieHue 3TUX U3MeHEHUM
IIPOM3OIIIO NPHMEPHO K 2007 Toay, W Haualca HOBBIM 3TAII
«U3MEHEeHUA» KJIETKH B COOTBETCTBUH ¢ u3MeHeHUsAMH CHUCTeMBbl
Kusneobecnieuenus. Co3HaHUe J0/Ied HA YpOBHE (PYHKIIMOHUPOBAHUA
IIPOTOHHOTO COCTOAHMUA Yactu Mo3ra, B BecbMa IOBEPXHOCTHOM HOHSATHUH,
eCTh Ipoliece IIPUEMA, pacindpoBKHY, dunpTpyromen
UJIeHTU(PUKATIMOHHON ajlanTanuu (rmonaso uMmeHHo B Bam Mo3sr win Her,
nomoriu IIporpammbl «CBer/I» 3TOMy Iporeccy), ¢GhopMHpPOBaHUE

59



nporeccoB A/IPECHOI'O PACIIPE/IEJIEHUA no ¢pyHKIuAM, mporece
IOCJIEAYIOIIETO BJUAHUA HAa U3MEHEHHE KOHCTPYKIIUN COeIUHEHUS
(y/1o3keHUsA) MEPBUUYHBIX MaTepuil (B TOM YHC/I€ U CJIOKHBIX COCTOSHHUU
KJIETOK OpraHm3ma npu obecrieueHUM UX OMOXUMUYECKUM «ITUTAHUEM»,
yIIpaBJsieMbIM Pa3MHOKEHHEM) WU MHOTO€ Jpyroe. Xody 3aMeTUTh, 4UToO,
BOJIBIIIMHCTBO onacHbIX /s KU3HU opranusaMa Jiogeii BUPYCOB
dopmupyertcss B caMoM opraHusMe U, Kak HU CTPAaHHO, U3 TeX K€ KUBbIX (B
IIPOIILJIOM) KjaeToK. He moskestaeT Jiu HbIHENIHASA MeAUIIMHA OTBETUTh Ha
Bormpoc: kak PEAJIBHO 3AIIIUTUTDH nwoneii 6 Oydywem om
MANCENLIX BUPYCHBLIX 3ab0.aesdaHuil 6e3 CYIIECTBYIOIIEH CEroHs
JIXKUBOM npaxtuku XMMUOTEPAIIMHN? DT0 BCero JIMIIb HOIMyTHBIH
BOIIPOC.

AHOMAaIbHO dopmupyromascs IIOTHOCTH HCKYCCTBEHHO

00pa3ymoIuxcs YyKEPOJHBIX COCTABJISAIOINIUX M3 IEePBUYHBIX MaTepUi
sHeprul CYIIIECTBEHHO u He B 10Ji0okuTeabHy10 ctoporny BJIMAET
Ha paspylleHue rapMoHuu MH@POpManmuoHHOro obmMeHa Moara Jtojiel co
BceMHU BiaudgmomuMu coctoaHuaMu U BHemtHUM OBA3SATEJIBHO
HeOOXO/IUMBIM  KOMILJIEKCOM  WH(OPMAIIMOHHOTO  YIPaBJIAIOIIETO
’KU3HEeCOIPOBOXKeHUs (CO CTOPOHBI Boccoszarolieiicsa ncTUHHON CUCTEMBI
Vupasinenus). IIporpammsbr  «CBetr/I» ITPOTUBOCTOAT sTomy
aHOMaJIbHOMY (OPMUPOBAHMIO, BJIUAA, IpeXKJe BCEro, Ha Iporece
’)Ku3HeconpoBoxkeHus [losb30BaTessA ¢ YUETOM «KOMAaH/l» OT UCTUHHOU
CY, uro kparine HEMAJIOBAZKHO. be3 3Toro, K coxkajeHHuIo (Iporecc
0o0beKTHBEH BO BpeMeHU), Hapsay c¢ MHoxkectBom MCKYCCTBEHHO
HABE/ITEHHBIX pa3spylnaoIux IOCJAe[ICTBUH 04 Hcueoil kaemxu,
nporeccsl coBepiieHcTBoBaHUA Co3HanuA u Pasyma cCyliecTBEHHO
garpyausaorcd. Jliogun umHTeHCHBHO «TynewTt», HE 3AMEYAA sToro
(pakTa Ha OPOTAKEHUU NOCTAEIHUX JIByX JECATKOB JIET, IMOCKOJIbKY 3TO
IIPOUCXOUT KaK MacCOBBIN MOHOIIPOIIECC U, 00JIee TOTO, Y HUX CYIIECTBEHHO
CHUKAEeTCA YPOBEHb M CHOCOOHOCTh «MH(MOPMAIMOHHOU CaMO3aIlUThI»,
dopmupymoIel uX KOMIJIEKCHBIN 3alIUTHBIN UMMYHUTET, B TOM YUCJIE U
nH(POPMALMOHHOTO xapakTepa. Co37aTh NOJTHOIIEHHOEe NHHOPMAIUOHHOE
obecrieueHre B OCBEIEHUM 3TUX MPOIIECCOB, Jake C HCIOJIb30BaHUEM
VHTEpHEeTA — He IIPEeJICTABJISAETCA BO3MOKHBIM 110 00beKTUBHBIM IIPUYNHAM.
[TosTromy wucnosb3oBanue (mosb3oBanue) IIporpammamu «CBer/I» B
JIT000M UX MpUMeHeHuu ¢ Hocutessd — u ecTb myTh HE k OTTOP2KEHU IO
mocTymnarIer uHdopMmanuu B KU3HEOOeclleueHWHd, a HUMEHHO K €€
ITPABMJIBHOMY  Bocupuaruro  Mosrom  Ilosb3oBarenda. Aty
MH(POPMALMIO A BBIHY>K/IEH JaBaTh OCO3HAHHO ITOBEPXHOCTHO, MOCKOJIbKY
pe3yJIbTaThl, KOTOPble HAMHU IOJIyY€HBI, €CThb HEKOe HOBOE HallpaBJIEHHUE
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camMod 1TpobJieMaTHKXM MHOTUX HOBBIX HAy4YHBIX  HCCIIEAOBAaHUU
Osvokatero 6ymayiero.

Ynosats Ha Bpaueit HE CJIEJAYET, ux sTtoMy He yuniu. Bce 3HaHus,
KOTOPBIMU BJIQJE€IOT Bpauy, 3aJI03KE€HBI 500 JIeT TOMY Ha3aa. A BOT To,
yto kacaercs [Iporpamm «CBeTJI» — 371eCh HY:KHO TJTyOOKO 33[yMaThCs U
XOTs1 ObI MOTIBITATHCSA B 3TOM «Pa300paThCs».

B KoTOpBHIM pa3 mpuBesy OUeHb
IIOKa3aTeJIbHbIA IIpuMep. Bl caanum
aHAJIN3 KPOBHU, TaM €CTh SPUTPOIUTHI
(7-9 ™MukpoH guaMmerp). Ho vy
;;JI YesoBeka 0osiee 90% KPOBEHOCHBIX
COCyZIOB — 1 MUKPOH B iuamertpe. Kak
SPUTPOLUT TyZa IpoJsiesaer? Kcrartw,
IJIaBBpay IeHTPAJIbHON KJIUHUYECKOU
001bHUIIBI T. MOCKBBI OTBETHUJT HA 3TOT
BOIIPOC: «OHH BBITATHBAIOTCA». JTO O3HAYAET, YTO aHAJIN3 KPOBU U
cmblica storo aHanuia JTAJIEKO HE O/IHO u 1o xke.

B mnacroamee Bpemsa Hayka HE PACIIOJIATAET pansbiMu 0
dusuke atoMa, HeT Hayku o 3emite, HET 3HAHM o >KUBOi KJIETKe U T.JI.
[lotomy, KoOrja CJjbBIIIATE, YTO CEroAHA /JaBjieHHe 760 MM.PT.CT.,
Temnepatypa +25°C 1 BJIaKHOCTb 60%, UMelTe B BU/y, YTO Bam coo0mmim
«cpeaHue TaHHbIE o TOCIIUTATIO», TO eCTh HAaJ10
ITPOCYMMMPOBATD 3Tu nmapamerpsl 110 BCeM BHOBB IIOCTYIIMBIIUM
obutaresssm manatr u wMopra, PA3J/IEJIUTDL Ha o00iiee 4YuCiIo #
ITOBECUTD pansa o603peHUs.

HpIHelHUEe peasiid TaKOBBI, YTO OBLIM MOHATHI HEKOTOpbhle (HA
CETOHAIIHUY JIeHb — KOHEYHO JKe, He Bce) UCTUHBI. Takue, Kak HallpuMep
TO, YTO Ha 3emJie (10 TOrO, Kak e€ «ruckoBepkanu») HE BbILJIO 6ose3Hel,
Tak Kak crpykrypa JJHK 6511a B cocrosanu IIOJTHOM AKTUBHOCTU;
T.e. YIIPABJIEHUE BbITHUEM KJIeTKM IUIOTH OCYIIECTBJIIAJIOCHh B
IIOJTHOMO/IEJIBHOM cocrosauu Bcex UETBIPEX KOJTOHOB
JAHK, uro obecneunBajsio OGuosormueckoe IpeObiBaHUE B (PU3UUECKOM
IiaHe mpoTo-YesioBeka A0 1300 JieT B AKTUBHOM Pe:KHUME €ro
10JIE3HOM KU3HU (1mpu 3ToM cieayeT yuecTb MHYIO mpooKUTETBHOCTD
rojia u cytok). Ewé pa3 noemopirocr — unmepsenmcerkas Cucmema
maxk u He cmoz2aa 0ooOpamuves 00 MAailH 4emeépPnoz20 Ko0oHa
JITHK, 103TOMy, HECMOTPs Ha MOIYJIMCTCKHAE 3aCAyTd TeHETUKOB U
TE€POHTOJIOTOB, OMOJIOTUYECKOE CYIIECTBOBAHME KJIETKHU IJIOTH IPOJIUTH
HE YAAJIOCb. boaee moeo, npu cmoab Hu3kux oxkmaeax Mo3sea
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HblHewHux arwdell (makcumym 63 oxmasa) buoso2uveckoe npooaeHue
JHCU3HU O0sree 125 1em He 803MONICHO. [Ipuuuna amoeo 8 caredyrowiem.

BepHEMCs K YCTPOUCTBY KJIETKH U3 TPEX
yacTed — O HH3KO- M BBICOKOOKTaBHBIX
BBIBOZAIIUX CTPYKTYypax OBLIO CKa3aHO, U HE
pas. A IlenTpasibHas 4acTb — 3TO CBOETO pojia
«BEUHBIU JIBUTATEIb» C 33/lTAHHBIM BpeEMeHEeM
)KU3HU. Bpemsa xcu3nHu 3a7aércsi OKTaBOU
pa3BepTKH UMbl IIpU (POPMUPOBAHUU
WOHHOU  CTPYKTYyphl U  MATrHUTHBIMU
HMIIyJIbCAMH C COOTBETCTBYIOIIMMU YIJIaMU
ckoyibkeHus. CBSI3b BpeMEeHU U TPOCTPAHCTBA
B JKMBOU KJIETKE OIIpe/iejieHa YIJIOM CKOJIb:KeHUsA!!. 3HaYeHUs 3TOro yrjia
0m 21.6 00 43.5 U onpeoeaniom @pems HCu3Hu om 0 00 32000 aem
(B8 macmitabe Bpemenu 3emsin). CpeaHAA TOUKA COOTBETCTBYET 124
rogam xku3Hu. CogepuleHHY10 KAemkKy MOICHO OCMasums 3 cumov
U 32000 .1em, HO NPU HEeU3MEHHbLX 6HeWHUX Ycaosusax. Kemamu,
amo noomeepouau yuénvie U3pauasn e 2014 200y u coeaaru amy
ungopmayuro ITYBJIMYHOM. OIITUMAJIBHASA Touka 124 roja
COOTBETCTBYET KJIETKE, MPUOJINKEHHON K COBEPIIIEHCTBY, HO U3MEHSIeMOM
IIpU CJIEAYIONEN MyTalluU B CBA3U C U3MEHEHUSIMU BHEITHUX YCJIOBUU.

Ilonumasn 310, 1 U «co3gasan» IIporpammsbr «CBeT/I» MMEHHO ¢
TakKuM pacu€éToM. HyXHO HUATHU NO3TAIHO, CHOKOWHO, HO YBEPEHHO.
Yo6exneH, uto Te, koro SAIIMCAJIN (B34AJIM11) B bamio, u oun HE
3ABbBL/IN B3ATD c coboii CBeT/Ib1it BeHUK — rapaHTUPOBAHO MPOUIYT
3TOT myTb. TOJIPKO TIOBBIIEHWE YPOBHSI XOmMA OblL 00 3HaueHua 82
oxmaseut, yxxe no3poaut I[IPOJAJINTD 6uosioruyeckyio KuU3Hb A0 250
get. IlosokuTesbHBIE IIaTM B 3TOM HAIIPaBJE€HUU YKe CJleJIaHbl, HO
CTpeMJIEHUE U 1IeJIb — 3MO 1300 .1em.

Bc€é 5T0 6BLIIO «3a/103K€HO» B OCHOBHYIO IIporpammy o3mopoBiieHus,
(kak peasbHYI0 MepCIEKTUBY) Ha IIepBOM J3Tame pa3BuTtus Moara
[Tosp3oBarens IIporpamm «CBet/I». «IIpoBepuTh» mog06HOE, KOHEYHO
JKe, CeroJlHA TAXKeJI0, HO U3 IIpakTuku npuMeHenud Ilporpamm «CBet/I»
X04y CKa3aTb, YTO y3Ke JIOCTATOUHO JIIOJIeH, KOTOPhIE 1aXKe BU3YaJIbHO CTAIU
BBITJISAJIETH IIOMOJIO/IEBIIMMU KaK MUHUMYM Ha 10-15 JIeT.

Jloraganuce Tenepb, 3aUueM HYKHO CyMeTh Iolacts B baHio?

1
A. XaTtbibos «6ouka [InoreHa»
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