I'zn1asa 1. KiieTka — B3aMMOJI€eHMCTBME B
rapMOHMHU

Ecmbv dsa muna e3aumodeiicmeus ¢
MUPOM: Mbl KAK CaAxap pacmeopaeuses 6
HEM, UAU Kak eama — noz2aowaelb e2o.

Korma 3axoauT pedyb O KJIETKe, TO YeJIOBEKy, «IPHUIIEAIIEMY» B
OMOJIOTHIO CO CTOPOHBI, ITPUXOTUTCSA ITOCTOSTHHO Y/IUBJIATHCA. [IpescTaBbre
cebe, YTO BBl B3sJIM IIUITYUKU JIUIA HOTTEH W CTAJIM OCTOPOKHO Yy/AJISITh
KYCOUKH 3acCTapeBIIIed KOKU BO3Jie HOTTEeH. B KaKJoM TakOM KyCOYKe —
COTHU WJIM TBICAYM KJIETOK. A B KaXKJOH KJIeTKe 3aK/lueHa HeBHAHMAas
WHpOPMAIMOHHASA CHCTEMA, Yy KOTOPOU TOJIBKO JOJITOBpEeMeHHas
namAaThk JIHK B pacuére Ha 1 MM3 Tejla SKBUBaJIEHTHA ITAMATH — 00Jiee 4eM
B ThICAYE KOMIBIOTEPOB. A 00Ias TreHeTHYecKas IaMsATh B Teje
(pybamke) omHOro YesoBeka MHOTOKPATHO IIPEBBINIAET CYMMAapPHYIO
IIaMsTh BceX KOMITBIOTEPOB, cylecTByomux Ha [Ianere! EcTecTBeHHO, UTO
JUIA  JOCTHIKEHHsI Takux IapamerpoB Ilpupoma mpubersa K
KOHCTPYUPOBAHUIO Ha MOJIEKYJIIPHOM YPOBHE, K UCIIOJIb30BAHUIO CUTHAJIOB
C MOJIEKYJIIPHOU paspelmnaroiieil crnocobHoctpio. K mosmo0HOMY BBIBOAY
JIETKO IPUHUTH B OOIIEM BH7lE, U €ro K& OUeHb TPY/IHO MOHATH B JeTaIAX.
Hamre He3nanwe B obJiacT OUOJIOTUHM TOpa3f0 IOpa3WTeJIbHEE HaIINX
3HAHUU U MMeeT KypPhE3HYI0 0COOEHHOCTh. BBl y:ke cMOIVIN yOeauThCcs B
5TOM, TPOYUTAB ITEPBYIO U BTOPYIO KHUTH. MBI 3HaeM, KAK OPTaHU3M CTPOUT
caMble CJIOKHBIE MOJIEKYJIbI. 3HAEM MHOTO€ U3 TOTO, YTO TBOPUTCS BHYTPHU
KJIETKW, HO He 3HaeM, KaK 5TH KJIETKU COeJUHSATCS, 00pa3ys TKaHH,
OpraHbl W IleJible OpraHu3Mbl (T.e. HE 3HAaeM O006e0UHUMEAbHbIX
UHPOPMAUUOHHBLX NPOYECCOo8), 1 00 3TOM s IMOCTAPAIOCh PaccKa3aTh.
ITocKo/IbKY KM3HBb IIOCTPOEHA Ha MOJIEKYJIAPHOM YPOBHE, J1a U IO PSIY
JIDYTUX MPUYHH, YTOOBI OOBACHUTDH HAOJII0/IaeMOe, HY>KHO IOHATH TO, YEro
MbI, TIPA CaMOM H3OMIPEHHOU SKCIEPUMEHTAJIBHOU TEXHUKE, HE MOXKEM
yBUIETH. BHOBB MOBTOPSIIO U Oy Ty TOBTOPSTH, IOTOMY UTO 3TO — OCHOBA BCEX
OCHOB: KHBas KJIETKA YeJI0BEKa — 9TO He TOJbKO e€ MoOHHOoe cocTosHue. U,
KOHEUYHO, CYwecmeosaHue JNCUBOoll K.aemKu 3asucum He om
xuMuUecKux peaxkuuil.



1.1. OcHOBa

To, yTo MIBIBET, — 3TO JioAKa. Ho To, Gy1aromaps yeMy MOXKHO ILIBITD,
— BTO BOJIa, a He JIojZiKa. To, UTo IBUIKETCS, — 3TO ITOoBO3Ka. Ho To, 6s1arogaps
4yeMy MOXKHO JIBUTaThCA, — 9TO BOJI, @ He NI0BO3Ka. PasMbIlIeHue — 3T0
Pazym. Ho TO, Osiaroyiapss 4eMy MOKHO Pa3MBIIUIATh, — 3TO BOJIA U
CosHanue, a He Pasym (pa3yMm ecTh U y JKUBOTHBIX, U Y pacTeHuit). Mcxonsa
13 3TOTO MBI U IPOZIOJIKHAM.

HaM Hy>KHO HO3HATh KJeTKy, kotopas ABJIAETCA OCHOBOI
BCEMY. Uinu xotss Obl uMeTh IIpe/icTaBiieHHe O Hed. J[laxke wus
TPAUIIMOHHBIX JIUTEPATYPHBIX UCTOYHUKOB U3BECTHO — UTOOBI IIOCTPOUTH
Tesio YesmoBeka, TpebyeTcs 120 TPUJTMOHOB KJIETOK. VI3BECTHO /1aXKe TO, UTO
KJIeTKU — (pyHAaMeHTaIbHbIE €IUHUIIBI 3KU3HU, U3 HUX COCTOAT Haml Moar,
MBIIIIIBI, OPTraHbl — BCE YACTH OpraHU3Ma. B TedeHWEe IIOCJIETHETO
JIeCATUIETUST YUEHBIM YZAJIOCh TO, UTO BCErZla Ka3aJIoCh HEBO3MOXKHBIM —
3arJIAHYTh BHYTPb Y€JIOBEUECKOW KJIeTKH. To, UTO OHM YBHJAEIH, — HX
TOTPSICIIO, HO He MPHUOAaBUIIO TIOHMMAaHUS TOTO — YTO Ke TaKOoe KJIeTKa?
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A cpasy 0JKeH TpeaynpeauTh, YTO OOBIYHO YIEHBIE TOBOPSAT O TOM,
KaK «HayKa CEMUMWJIbHBIMH IIIaraMHU JBIIKETCS BIepén». Ho s yoexneH B
TOM, YTO HAyKa CEroJiHA CEMUMWJIbHBIMU IIaraMU TOITUETCS HA MECTe, U
pellieHre OHON MPOOJIEMBI TYT K€ MTOPOXKAAET CIeAYIONy0. MexaHu3Mbl,
TIOHATHBIE B I[€JIOM, HE CTBIKYIOTCA B UYACTHOCTSIX, a YAaCTHOCTH He
BBICTPAaUBAIOTCA B OOIIyI0 KapTUHy. MareMaTHKH, OWOJIOTH, XUMHKH,
T€HETHUKHU I0-Pa3HOMY CMOTPST Ha 3TO U (GOPMYJIUPYIOT IPOTUBOPEYUBHIE
KOHIIEIIINHY IT0J00HO U3BECTHOMU ITPUTUE O CJIOHE U TPEX CIIEMIIaX.
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CymectByeT HECKOJIBKO TUIIOTE3
BO3HUKHOBEHUS KJIETKM. 3a OCHOBY B3fTa
TUIIOTE3a O «XHMUYECKOU  3BOJIIOIUU»,
IIpe/IJIOKEHHAA aKaZleMUKOM AJIEeKCaHAPOM
OnapusbsiMm B 1924 r. [lo cyrtu, Onapun
IIPe/IVIOKUII  KJIACCUYECKYI0 PaIlMOHAJIBHYIO
(pucKHY JTake cCKa3aTh — TPUBHUAJIBHYIO)
HAyYHYI0 HJIEI0: C/10HCHOEe 00pa308anocs
6 pe3yavmame no3manMio2o pa3sumusn
npocmoeo.

HNtak, B 4€M ’Ke CYTh «XUMHUYECKOU
sposonun», 1Mo OnapuHy? PekoHCTpyKnu:a
YCJIOBHM, CYIIECTBOBaBIIMX Ha 3eMIle,
ITOKa3bIBaET, YTO IPUMEPHO 4 MULTHUAp/Aa JieT Ha3asr cpopMupoBaiach Tak
HazbIBaeMas IlepBUYHAsA aTMmocdepa, coaep:Kkallas MeTaH, aMMHaK H,
BO3MO3KHO, BOZOPO/I, a30T, YIVIEKUCIIBIA U YTapHBIN Ta3bl, cEpOBOiopo. 13
IIPOCTEHIIINX HEOPTAaHUUYECKUX COeTUHEHUU cTasiu oOpa3oBbIBaThCsS Oojiee
CJI03KHBIE: (hopMasbieruibl, GopMaMu/ibl ¥ Ap. ICTOUHUKAMU SHEPTHH IS
XUMHUYECKUX IPeoOpa3soBaHUN MOTJIM CIYKUTh «COJIHIIE», KOCMHUYecKast
paguanus, HW3JIydeHUe PaJIMOAKTUBHBIX IIOPOJ 3eMJIH, BJIEKTPUYECKUe
paspsaabsl B atMocdepe, CTOJKHOBEHUS C METEOPUTAMU, ByJIKaHHUYECKHUE
mporeccbl. B pesysbraTe JajIbHEHINEr0 CHHTE3a BO3HUKJIO YeThIpe
HyKIeoTHuza (aJeHuH, THUMHWH, TyaHWH, ITUTO3WH), O€JIKM U Jpyrue
HeoOXOZUMbIe KJIeTKe «O0MOoMoJIeKysbl». Ha cieayroiiemM atame 3BOJIIOINT
BO3HHK MeXaHU3M Pa3MHOXKeEHUS, TOUHEE, perTuKaIuu
(camokomupoBaHus), O6arogapss KOTOPOMY HYKJIEMHOBas KHUCJIOTa MOIJIa
CO3/1aTh TOYHYIO KOIIHIO camMmoli cebs1. BaanMmoelicTBre MeKly BOSHUKIITUMU
HYKJIEMHOBBIMHU KHCJIOTaMH W HpoTenHaMu (OeskaMu) B KOHIle KOHI[OB
IIpUBEJI0O K BO3HUKHOBEHHIO TE€HETHUYECKOrO Koaa. B manbHeumem
00pa3oBaINCh «IIPOTOKJIETKU» — JAJIEKHE IPEKHA COBPEMEHHBIX KJIETOK.

[lepBble kIeTku ObLIM  rerepoTpopamMu, OHH HE  MOIJIHU
BOCIIPOM3BOJIUTh CBOM KOMIIOHEHTBHI CAMOCTOATEJbHO U IOJy4Yasil UX U3
«bynpoHa». Ho co BpeMeHeM MHOTHE COEJUHEHHs CTaJId HCUe3aTh W3
«OysibOHa», ¥ KJIETKH OBLIM BBIHYKJ€Hbl BOCIHPOHU3BOJUTH HUX
camocroaTensHo. Tak kierku passusamn COBCTBEHHBIM OBMEH
BEIIIECTB i1 caMOCTOATEIbHOTO BOCHPOUM3BOJCTBA. biaromaps
IIPOIIECCY €CTECTBEHHOTO OTOOpA M3 3THUX MEPBBIX KJIETOK MOSBUJIUCH BCE
JKUBOTHbBIE U PACTUTEJIbHbIE OPTAaHU3MBbI, CyIecTByIolue Ha 3emiie. BoT



BKpPATIIE «3TAIbl OOJIBIIOTO MyTH» «XUMHYECKOH 3BOJIIOIMH», KOTOPOIO
IIPU/IEP’KUBAETCS «COBPEMEHHAs HayKa».

OCHOBHBIM /1I0Ka3aTeJIbLCTBOM 35TOTO CIl€HApUsA CTaJl SKCIEPUMEHT,
IIPOBEJIEHHBIN B 1953 T'. aMepUKaHCKUM XUMUKOM Ctaniu Musiepom. OH
co3/lajJl ammapaT, BOCIPOU3BOAAIIUN aTtMocdepy, IPeAnoI0KUTETHHO
CYILIECTBOBABIIIyI0O Ha JpeBHed 3emiye, a CHelUaJIbHOE YCTPOHUCTBO
MMUTHPOBAJIO MOJIHUU — Pa3psAJibl OKOJIO 60 ThIC. BOJIBT. Uepe3 Henesto
paboThl ammapaTta TMOJYYWJIM MECHUBO
CJIy4alHbIX COETUHEHUH, Cpeid KOTOPBIX
ObLTH oOHapy KeHBI IIPOCTEUIITHE
aMUHOKHUCJIOTB — IJIMOUH W aJIaHUH.
Kazasioce, uTo pasrasjka BOSHUKHOBEHUSA
JKU3HU  yke Osms3ka. Ho  TaitHa
Pa3MHOKEHUS U CaMOBOCIPOU3BEAEHUS
JI0 CUX TIOp TaK U OCTAETCS IMPOIECCOM,
CTaBAIIMM  HOBBI  Hepa3pelnMbII
Borpoc — «Ymo dce nepeuuHo:
Kypuua uwau aityo»?

JKuzHb HEeBO3MOXKHA 6€3 MexaHN3Ma e€ Iepelaui, OCyIeCTBIIIEMOTO
myTéM perumnkanuu. B onbrrax Jarcyauyca Peb6exa 6pUI0 TIOKA3aHO, UTO
HE TOJIbKO KJIETKU, HO ¥ MOJIEKYJIBI 00J1a1al0T CBOMCTBOM periukanuu. s
nponecca perukanuu Heooxogumbl JTHK m PHK (kak Hocutenun u
nepeHocunku uHdopmanuu) u epMeHTHl (T.e. O€JIKU) A YCKOPEeHUS
peaknyu. C TOYKH BpEHUS «XMUMUYECKOH BBOJIOINUU» BO3HHUKAET
KJIACCUYECKHUU MapaIoOKC IEPBUYHOCTU KYPHIIBI WJIU STATA: 11 TIOSBJIEHUS
6enka HeoOxomuma perutukanus JIHK u PHK, a juia pervtnkanuu JIHK
PHK neoOxoaumsbl 6enku. Kak pazpeniuts 3Ty mpobsieMmy? AMepUKaHCKUe
yuéHpie Opz2ea u Iy ceilcoH ONbITHBIM IIyTEM MOKa3ald BO3MOKHOCTD
pertnkarnuu cpasy Beeil mosiekysisl JIHK u PHK 6e3 yuactus ¢pepMeHTOB
(omHAKO, TOJIBKO B UAEAJNBHBIX YyCIOBUAX). IIIBeHIapckuii XUMHK
JweHMmoy3ep B CBOUX OIBITAX MTOKa3aJl «IIOIIAroByI0» (TO €CTh 3BEHO 32
3peHoM) pertnkanuio JIHK u PHK B npupoiHbIX yeaoBusx. Mtak, TaiiHa
BO3HUKHOBEHMUA JKW3HU packpelta? OpHAKO TINATEJAbHBI AaHAIU3
BCKpBIBaeT psAx npobiem. I3 MHOrMX OMOJOTUYECKUX BEIIECTB,
MMEIONUXCS B KJIETKaX, TOJIBKO /JBa IMOAOOHBI TEM, YTO IIOJIyYeHBI B
SKCIIEPUMEHTAX TUIAa MUJLJIEPOBCKUX, — 3TO IJIMIIUH U ajlaHuH. Ho Hu pasy
He OBLIN TOJIyYeHBbl OCTAIbHBIE BEIeCTBA, COCTABJIAIONINE JKUBYIO KIIETKY.
OHU U He Mo2auU OBIMb «NOAYUEHBL» TI0 TeM NPUUYNHAM, KOTOpbIe



ONHCAHbl B MPEABIAYIIUX IJ1aBaX OTHOCUTEJIHLHO BO3MOKHOCTEH 50pOB B
MMO3HAHUU (PUBHUKU KJIETKHU.

T'unote3a I'epOepra JImHTa! emé TOJIbKO IpobHBaer cebe I0pory,
[I09TOMYy OCHOBHOM Ha COBPEMEHHOM OJTalle B PA3BUTUU «HAYIHOTO
IIOHUMaHUsA» ocTaéTcsa runore3a A. Omapuna. Ho ona TpebyeT moucka
MeXaHHU3MOB, CIIOCOOHBIX Pa3pelInTh KOJIOCCATbHOE TPOTUBOPEYNE MEKITY
akToM cCymiecTBOBaHUA KU3HU U KpalHe MaJIoOl BepPOSTHOCTHIO €€
CIy4allHOTO 3apOXKJeHHUs: UYTOOBl «)KU3Hb» 3apOAWIach M3 OOBIUHBIX
MOJIEKYJI IIPU OTIPeIEIEHHBIX YCJIOBUAX U Jlajiee CYIeCTBOBAJIA IIPU JTIOOBIX
YCJIOBUAX, MOJIEKYJIbI, 13 KOTOPBIX «OHa» COCTOUT, JOJKHBI yMeTh CaMU
HENPEePHIBHO CO3/1aBaTh 5TH YCJIOBUSA U BOCHPOU3BOAUTH cebsa. U B TO ke
BpeMsi, YTOObI COOTBETCTBOBATh CBOKCTBAM MOJIEKYJI B OOBIYHBIX W JIarKe
CIEIIUATBHBIX YCJIOBUSX, 3TU MOJIEKYJIbI He IOJI2KHBI yMeTh (T.K. He
YMEIOT)  HeNpephlIBHO  CO3/7aBaTh  HEOOXOJAWMBbIE  YCJIOBUS  H
BOCIIPOU3BOJUTH cebsi — 3TO MAJIOBEPOSITHOE COOBITHE, U TAKUX CBOMCTB Y
O0OBIYHBIX MOJIEKYJT HeT. Cieayroiee mpoTUBOpeune: YToObl MOJIEKYJITbI
caMH MOIVIM HENPEPHIBHO CO3/aBaTh HEOOXOAMMBIE [IJII CBOETO
BOCIIPOM3BO/ICTBA YCJIOBHSA, Y HUX JIOJI’KHBI IIPOSIBJIATHCS OCOOBIE CBOKICTBA
IIPU ONPEJIeJIEHHBIX YCJIOBUAX, U HE JOJIKHBI IIPOSABJIATHCSA 3TH CBOUCTBA,
T.K. KaKJlasg U3 YYaCTBYIOIIUX B MPUPOJAHOM SKCHEPUMEHTE MOJIEKYJ
obJiaziaeT orpaHUYEHHBIM HaOOPOM CBOMCTB. B TO ke BpeMsi, Mbl 3HaeM, UTO
BCE MOJIEKYJIbI, BxXogAmue B mnpoctyio kiaeTky, IIPE/CTABJIAIOT
COBOM CJIOKHBIE COEIVMHEHMA. Takum 06pa3oM, dYTOGHI
YBEJIMYUTh KOJUYECTBO BO3MOXKHBIX CBOWCTB, MOJIEKYJIBl JIOJIKHBI
00beTMHATHCSA BMECTe U HE JIOJKHBI O0beINHATHCS, T.K. 3TO HEBO3MOYKHO
Ipu OOBIYHBIX YCJIOBUAX — Y HUX pa3Hble CBOWCTBA, K TOMY K€ HYKHA
DHEpPrus /i UX COeJIUHEHHs. DTO NPOTUBOpPEUNE MOXKHO Pa3peliuTh,
IIPEAIIOJIOKUB, YTO TAKHE YCIOBUA MOTYT BO3HUKHYTD, €CJIU TaKasd S9HEePTUsd
CMOKeT IPOSABUTHCA B IMPUPOJIHBIX YCJIOBUSX, HAIPUMeEDP, dJIEKTPpUIECKUE
pas3pAAbl, COJTHEUHOE U3JIyYeHHe... A 5TO JaCT BO3MOKHOCTb CHHTE3UPOBATH
6osee cimoxuble Mosiekysasl (JJHK miu PHK), y KOTOpBIX IPOSBIAETCS
ropaszio 60Jibllle CBOMCTB U IMOSBJAIOTCA CBOU OCOOEHHOCTU — C/1OHCHAA
npocmpanHcmeeHHas cmpykmypa, 0Ooavwoit eec. Urax,
MPEAIIOJIOKUM, 4YTO CcJ0okHble MmoJiekysibl B Bujae PHK wim JHK
obpazoBasnch, a yrto aAanbimie? Yroosr PHK wim JTHK moriau cebs
BOCITPOU3BECTH, Y HUX JIOJI’KEH OBITh « KOITUPOBAJIbHBINM MEXaHU3M», HO €Tr0

1 «@uspyecKas TeOpUs KUBOH KJIETKU: He3aMedeHHas PeBOIOIIA».
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He OOHApYKWJIM, a peIUIUKaIlusA Ipossisiercs. Kak Takoe MOKeET OBIThH?
Bo3HukaeT HOBOe NMPOTHUBOpEUYHeE: YUTOOBI COOTBETCTBOBATH HAOJIIOIEHUSM,
«KONUPOBAABLHBIIL MEXAHUIM» O0O0ANHCeH Oblmb, HO, YTOOI
COOTBETCTBOBATh JPYTUM HAOJIIOZEHUAM, €20 He OOANCHO Oblinb.
[IpenenbHOE TPOTUBOPEYHE: «KOMMUPOBATBHBIN MEXaHU3M» JI0JIKEH OBITH U
ero He JODKHO ObITh. Ero MOKHO YCTpAaHUTH NPUEMOM paszesieHus
HECOBMECTUMBIX CBOMCTB CUCTEMHBIM IIEPEXO/IOM: ILyCTh crcTeMa obJiaiaet
cBovictBoM C, a HajicucTeMa, BKJIIOYAIOIIAas JAHHYIO CUCTEMY, — CBOUCTBOM
He-C. Mn ke mycTh B 1eJIOM cucTreMa OyzeT obsamaTh cBorictBoM C, a
nozacucreMbl — cBoiictBoM He-C. Ha ypoBue cucremst (y JHK) ects
«KOIUPOBAJIbHBIN MexaHu3M» (OOJIBIIIOM BeC, CO3/IAIONIUN OTIIEYaTOK
MOJIEKYJIbI Ha 3(GHUPHOM YpPOBHE), a Ha JIpyTOM YPOBHE — YpDOBHE
nozacucreMsbl (3¢upHOM), ero HeT... OOpaTuTe Ha 3TO BHUMaHUE U 0COOEHHO
Te, KTO «HUHTEpecyeTcsi» KakK >Ke ITPOUCXOJIUT «IIPOIecC KOIMMPOBAHUSI»
I'enepaTopa Témuoit Marepuu, coszanHoro H. JleBamoBeiM. He
CO3/TaHUA KaKIbIA pa3 — HOBOTO, 8 UMEHHO KOITUPOBAHUS Y?Ke CO3aHHOTO
U B3ATOrO 3a 3TajloH l'eHepatopa. Huxke MBI emié k 3TOMy BepHEMcA. A
TeIrepb, UTOOHI ¢/IeJIaTh CIEAYIOIINH I1ar, Ha MOU B3IJIA/I, HY>KHO IIEPEUTH K
IIPaBUJIBHOMY IIO/IXO/1y B PEIIeHUH 3TOM MpobJieMbl, KOTOPBIM IPUMEHEH B
Tpyaax HukoJsasa Jlesamosa.

Emé pa3 obpaiato BHUMaHue Ha TO, YTO JIIOOOM aTOM CBOEU Maccou
IPHUOTKPBhIBaeT KaueCTBEHHBIN Oaphep Mexzay (usnyeckuM U 3GUPHBIM
YPOBHAMHU U CO3JAET MeXJy HUMU KaHaJ C PAa3HOU «IIPOIyCKHOW»
CIOCOOHOCTHIO IIEPBUYHBIX MaTepUli, Ha KOTOPBIe pacrajiaeTcsa THOPUIHOE
BelllecTBO pusudeckoro ypoBH:A. [Ipu aTom norepsa popmsl MaTtepuu G 1id
aToMa BOZIOpO/ia CTOJIb He3HAUNTe IbHA (Y3KUI KaHAT), UYTO He CKa3bIBaeTcsA
HAa €r0 YCTOUYMBOCTH. B 3aBHCUMOCTH OT MAacCChl, K&KABIH aTOM B OOJIbIIIEN
WM MeHbIIel cTeleHW NPHOTKPBIBAeT KadeCTBEHHBIN Oaphep Mexay
(pr3nyeckuM 1 3(pUPHBIM YPOBHEM U CO3/IAET MKy HUMU KaHaJl.

Ho 4To NpoucxouT, KOr/ia MOJIEKYJIIPHBIN BeC CI03KHBIX MOJIEKYJI BO
MHOTO pa3 IpeBbIIIaeT MOJIEKYJIIDHBIA BeC TPAHCYPAHOBBIX 3JIEMEHTOB?
Ecin MoJsieky/IIpHBIN Bec, HAllpUMep, OPraHUYeCKHUX MOJIEKYJI JIOCTUTaeT
JleCATKOB ThICAY aTOMHBIX €IMHMUII, TOTJa fA/ipa yIjepoZa CO3Jal0T KaHaJl
MeXxay Gu3nIecKUM U 3GUPHBIM YPOBHAMU 3HAYUTEIHHO OOJIBIINH, YeM
TPAaHCypaHOBble 3jIeMeHThl... Ho npu sTtom oHu He pacnazarorca! OHu
ZeOPMUPYIOT IPOCTPAHCTBO 3(UPHOrO YPOBHA TaK, YTO TaM IOABJIAETCA
oTIeyaTok — TouHas konuda mosiekysl PHK u JIHK.



[IepBO#l CTPYKTYpOHM € TaKUMHU CBOMcTBaMu cTajia mojekyna PHK
supyca, ABJAIOIIETOCsS TPaHUIEN MeXAYy *KUBOU U HEXXUBOU MaTepueu.
IIpun nmonmaganum mosiekyasl PHK Bupyca B BOAy M IPUCOEIMHEHUU €0
rpynn OH u H, yBeJInunBaIonux aTOMHBIN BeC /10 KpUTUUYECKOU BEJTUUUHBI,
CO3JAI0TCA YCJIOBUA A8 GOopMUPOBaHUA U3 popmbl Matepuu G apupHOro
TeJia.

9mo — nepeoe kauecmeo supyca, no3goanUWee cHUMaAMb
€20 NPUMUMUBHBIM HCUBBLIM OP2AHUIMOM HAHOYPOBHA (He
nymams ¢ HaHo-mexHoao2uamu Yybatica).

Takasg mpocTpaHCTBEHHAs HEOJHOPOJHOCTh SIBJISIETCA BaXKHBIM
CBOMCTBOM /JIsi BO3HUKHOBEHHS HOB020 Kauecmaeda, CBONWCTBEHHOTO
JKUBOU IIPUPOIe Ha YPOBHE BHUPYCOB, — CIIOCOOHOCTH PACIajaThCA Ha JIBE
YaCTHU ¢ 3aKPHITHEM KaHaJIa MeXAy PU3NUECKUM U 3(PUPHBIM YPOBHAMHU U C
Bo3MoskHOCThI0 KAYK/IOM YACTU BOCCO3JATHh CEBE BHOBbD
CBOIO 3EPKAJIBHYIO KOIINIO ¢ BoCCTaHOBJIEHHEM KaHaJIa MEXIy
JIByMs YPOBHAMH — PUBUYECKUM U 3PUPHBIM.

9mo emopoe KauecmeeHHOe omauvue eupyca —
cnocooHocms dyo6Auposams c6010 CMPYKmMypy.

[na 60o.aee 2ay60K020 noHUMAHUA GUUKU KAaemKU HYyKHO
nmepeiTu K Tpyzaam Asekcanapa XartbiboBa. IIporpammser «CBet/I»,
KOTOpble B3aUMOJIEHCTBYIOT Yepe3 Mo3r Ha KJIE€TOYHOM YPOBHE
(Bo3/IelicTBYSI Ha KJIETKY HENOCPEJCTBEHHO), HE MOIJIM ObI OBITH CO3/IaHBI
0e3 TeopuH, OmMMCAaHHOU JIeBalIOBBIM, W TOHUMAHUSA (PUBHKU KJIETKHU,
KoTopoe aaj Asekcaaap Xatbl00B. [l ICHOCTH B 3TOU BaXKHEUIIIEN TeMe s
IIPUBOXKY 3/ech Haubojiee 3HAUYMMBI MaTepHasl, B3ATBIH W3 TPYIOB
H. JleBamoBa «CywHocmsv u Pa3ym» u Hamux ¢ HuUM Oecen
oTHOocuTesibHO KiaeTkn U IIporpamm «CsetJ/I», a Takke MaTepua,
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IOJIy4eHHBbIN u3 TpyZoB A. XaTeiboBa u Oeces; ¢ 5. MakoBbIM 1O 3TOMY
Bompocy. HakonsieHHBIN (TeopeTHYecKuil U MPaKTUUECKHI) MaTepuas Mo
IPHUMEHEHUI0 IPeo0Pa30BaHHON SHEPTUU aTOMAa U IEPBUYHBIX MaTEPUI B
IIporpammax «Cser/I» 1o03BOJIAeT czesaTh BBIBOJ O TOM, YTO
00bACHEeHUEe B03HUKHOBEHUA MCU3HU HYNCHO HAYUHAMbL C
nepeoKUPNUUUKA 6CEX MONEKYAAPHBLX COeOUHEHUIl — C amoMda.

V3BecTHO, 4YTO JII000M aToM o0OJafjlaeT DJHEPrued U IpH
1Ipeo0pa30BaHUU TOTJIONIAET WU U3JIydaeT 3JIEKTPHUYeCKUe U MarHUTHHIE
BOJIHBI OIpEeJIEHHOTO Auamnas3oHa. MHaue Mbl MPOCTO HUUEro Obl He
BHUJIEJIW, HE CJIBIIIAIN... — HUKAK HEe BOCIPUHUMAIHN OBl OKPYKAIOIIYIO
nericrButenpbHocTh. CiemoBatenbHo, y:ke CAM ATOM ABJIAETCA
ITPEOBPA3OBATEJ/IEM 9HEPI'MMM. Ho kakoli 3HEPTHU U 3a CUET
yero? CobcTBeHHass MEPHOCTh JIIOOOTO aToMa B TOW WJIM WHOM OKTaBe
MposIBJIsIET cebs1 mo-padHoMy. Ecoim aToMy BOIopoja, HallpuMep, YAAETcs
COXPaHUTh CBOIO YCTOMYUBOCTH 32 CUET MAJION COOCTBEHHON MEPHOCTHU IIPHU
HE3HAUUTEJIPHBIX ITOTEPSIX BeIlecTBA U OBICTPOM €ro BOCCTAHOBJIEHHU B
JIOBOJIBHO OOIIIMPHOM JIHMara3oHe, TO aTOMY ypaHa 3TO IPAaKTUYECKH He
ynaércs. To ects, amom npedcmaesasem co60il 2pasumo-3aeKkmpo-
MazHummMstit I'eHepamop, KOTOpPHIA  BOCIIOJIHSETCA 32  CUET
IIOCTOSTHHOTO  HACBIIIEHHWsA IIOTOKOM TIepBUYHBIX Marepuir (ITM)
nedbopManuy MpPOCTPAHCTBA ONPeNEIEHHON MEPHOCTH (HUIIN), B KOTOPOU
oH cpopmupoBaH. U 3To — nipu ycimoBuu, yto I1IM npoaoskaioT mocTynaTh
K IeHTpy AedopMalluy B MecTe MPOSBJIEHUA aTOMa B TOM WJIU UHOM CJIO€
atMocdeps! IlmaHeTbl. DTO cO34a€T BCE OOTATCTBO 2JIEMEHTOB Ha HAaIllled
[L1aneTe u BoccTaHaBIMBaeT IIOTEpPU BellecTBa. B oguux 3oHax [limaHeTsl
BOCIIOJTHEHHE TPOUCXOAUT ObicTpee. B apyrux — mezpienHee. Cam aTom
CEBA OBECIIEYUNUTD sTuMH IIOTOKAaMH He MOXKEeT, TaK KaK X HET B
U30BITKE, IMO3BOJISIONIEM CAMOBOCIOJHATHCSA B 30HAX, /€ YCTOUYHBOCTH
aToMa KpUTUYHA U IPUBOAUT K ero pa3pyiieHuto. Ciae/oBaTesbHO, AaTOM HE
obOpasyeTr 3aIUTHYIO 30HY JIJIsI TOCTOSHHOU IOAIUTKA aTOMHOTO sifpa U
CaMOBOCIIPOU3BEJCHUA. ATOMBI CO3JAIOTCA ITEPEITA/IOM
MEPHOCTHMU 1pu y4yacTUH TPABUTAIUOHHBIX, JJIEKTPUUYECKUX U
MAaTrHUTHBIX K0JIeOATeJIbHBIX MPOIIECCOB B KOHKPETHOUN MPOCTPAaHCTBEHHOM
OpPraHU3alUU PENIETKU aTMocdephl, T.e. MPOUCXOAUT CTPYKTypHU3aIusd
MaTepUm: IPU ONpeeJIEHHOU MEPHOCTH M COOTBETCTBYIOIIUX €il OKTaBax
obpaszyrorcs nmpoctpaHcTBeHHble pemeTku. [Ipy UISMEHEHMWMU peméTku
MEHAETCHA u cama CTpyKTypa opraHusanuu marepuu. M1 BOT TyT-TO
HAUMHAeTcsd caMoe WHTepecHoe. B OCHOBe aTOMHOrO HOCTPOEHUS —
000eKa’0panrbHO-Mempa’dpatbHO-KYyouueckan cmpykxmypa.
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B crpykrype — 8 mone

KasZpoB (o yryiam KyOuKa), 12 TeTpasipoB

cBS3U W 1 KyOWK (IleHTpasibHBIN). Bes cucrema yzep:KuBaeTcss eqUHOMN
KyOuueckou periétkoi. [leHTpaibHbIA KyOUK — 3TO CUCTEMA U3 OKTad3/IpOB

—

Ky6uk Py6uka
27 — yucno KybukoB
26 — yncno Ky6ukoB 6e3 LeHTpa

|

¥ MKOCA’3POB, BJIOKEHHBIX JIPYT B Apyra (16
BJIOKeHUH). OTHOCHUTEJIBHO JIOZIEKa3/IPOB
KyOUK — 3TO aBTOHOMHAas CTPYKTypa. Kakiprit
n3 8 JI07IeKa’IPOB COJIEPIKUT HKOCABAP
(mapa). Yucyio TakuX BJIOKEHHBIX Map — 44.
YacTtoTbl, KOTOpble  HCIIOJIb3OBAaHbI B
IEHTPAJIbHOM «KyOWKe», W 4YacTOThI, Ha
KOTOPBIX ITOCTPOEHBI BHEIIHUE JI0JIEKA3/PHI,
HUKOCAd/IPHI, TeTPasphl HE
ITEPECEKAIOTCA, wnoTtoMy  NOPUHATO
CUUTATh, UTO MEXKAY JABYMsA LE€HTPAJIbHBIMU
KyOMKaMHU — 3TO IIyCTOTA.

Otcrogma — Teopus Kosuiamca (3eMJIr0 MOKHO «CKaTh» 10 3 cM). Best
npubopHasa 6asa co3ZjlaHa OTHOCUTEJIBHO IEHTPAJIbHOIO KyOuKa (mokasaH
JKENTHIM IIBETOM), 3a MpejieJlaMH 3TOro KyOWmKa oHa He paboraet. Bostee
MOAPOOHO U JIETAJIPHO OTHOCUTEJIBHO aTOMa U BCErO TOTO, UYTO CBS3AHO C
¢dbusuKoii aToMa, paCCMOTPUM IO3/THEE.



OTHX MOACHEHUU JIOCTATOYHO JJI TeX, KTO «OOBUHSAET» MEHS B TOM,
YTO s «CKPBIBaIO» OT «Hapoga» ycrpoiictBo I'enepamopa Témnoii
Mamepuu u ezo «83aumodeiicmaue» c¢ IIporpammavu «CBet/I».
1o He Tak. [IpuBen€HHON MHGOPMAIUSA U TOTO, YTO Oy/IeT HATMCAHO HIKE,
— Ha MOH B3IJIsA/I, BIOJIHE JJOCTAaTOYHO /IS IOJIHOTO IIOHUMAaHUA PU3UKU U
«co3maHuA» (MOC/IENYIONIETO «KOMMPOBAHUA», TUPAKUPOBAHUSA) CAMOTO
l'eneparopa, ero «pabotsi» ¢ [Iporpammamu «CBeTJI» U, KOHEUHO Ke,
JUIS TIePCIIEKTUBBI PA3BUTHUA 3TOTO «KeJIAIOIMINMU».

[TosToMmy — mpoaosiKuM. ATOMHAsA CTPYKTypa COJIEP>KUT BCe IATh
I1;1aTOHOBBIX TeJI.

Bce yacToThl B aTOMHOU CTPYKType ITOCTPOEHBI Ha OKTaBax (CTENeHb
JIBOMKH - 2n), HO 000eKa’0anrbHO-UK0Cad0pPaANbHO-
mempa’opanvHuiit koumyp (JIVTk) [ONOJHUTETBHO IIOCTPOEH C
HNCIIOJIB3OBAHUEM VCTHMHHOI'O ITPABUW/IA 30JI0TOTO
CEYEHMUA. Taxkxke «mocTpoeH» U KOHTYp I'eHepaTtopa, KOTOPBIHM
B3aumojierictyeT («mpuHumaer») IIporpammsbr «CBetJI». Tenepp
OTBETUM HA BOIPOC: TJe IEHTPAJIbHBIH KyOWK (CM. pPUCYHOK BBIIIIE)
«o0emaeT», KeM W 4YeM OH 3HepreTmyecku obecrneunBaercs? bazou ajs
IIOCTPOEHUSA IEHTPAJIbHOTO KyOHMKA SBJAIOTCA CETOJHA €Il€ OKTaBbl
(mpuBe3eHbI 50POBCKON CHCTEMOU M HEHABA3YMBO BHEAPEHHBIE): 16, 22,
28, 32, 50, 54, 64, 66, 68, 72, 78, 88, 96, 112, 118, 122, 124, 128.

Juamazonsl: 16, 22, 28, 32, 50, 54, 64 — MaTepuaJbHBIN MUP,
66, 68, 72 — Moar: 78, 88, 96, 112, 118, 122, 124 — Bce BHJbI
KOHTpOJist. OkraBa 128 — TakT OOMEHHBIX IIPOIIECCOB, 3aJIAETCA
xosutaiimepom 3ewsn. BE3 TAKTA mer MMEEM  MEPTBYIO
MATEPUIO. OTHOCUTESILHO TakTa co30aH Mo3e, 3peHue, cayx u
npouee. OTHOCUTEJHLHO TaKTa Ha 127 OKTaBe CO3/[aHbl TPABUTAIUSA, TPYOKH
cBa3u (m ynepxkanusi) Ilnaner, cmytHukoB, Comana. OkraBa 128 — 31O
MaKCUMaJIbHAasg OKTaBa CyIIecTBYWIed (MHTepBeHTCKON) CHCTEMBI
Ynpasienus.
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HexxuBass MaTepusi OCTA€TC «HEXUBOW» (0e3 BO3MOXKHOCTH
CaMOBOCIIPOM3BOJICTBA) /IO TeX IIOP, MIOKa He IPHUOOpeTeT cuenuduIecKyio
dopmy mpocTpaHCcTBEHHOU OpraHu3amnuu. Torga oHa UMeeT BO3MOKHOCTD:

COXPaHATH CBOIO COOCTBEHHYIO YCTOMYHUBOCTb;

CO371aBaTh CBOIO KOIIMIO HA BTOPOM MaTepHaJIbHOM YPOBHE ILJIAHETHI;
CaMOBOCIIPOU3BOIUTHCA IPH IOMOINYM MAaTPHUIBI C OIpPeAeJEHHON
IIPOTPAMMOH.

XapakTepHyI0 CTPYKTYPHYIO OPTaHM3allMI0 MMEIOT B IIPOCTPAHCTBE
monekynsl PHK u JIHK, o6bpasyiomue ®YHIAMEHT JIIOBOM
JKUBOM MATEPUM. [Ipu 3TOM COBOKYIHOCT COOCTBEHHOH MEPHOCTH
aTOMOB B JIOKAJIbHOW 30He nedOopMaIli¥l IO3BOJIIET 3TOH 30HE OBITh
ycToruuBoi. Kak ObI «I10/ KYIIOJIOM» MOCTOSTHHOTO COCTOSTHUSI YaCTOTHBIX
XapaKTEPUCTUK, IPEACTABJIAIOIUX COO0M OKTaBy MEPHOCTHU, B KOTOPOU
coxpausercs BcsA nHGOpMAIUsA O JAaHHOU MaTepUU U MMeeTCsl IporpaMmma
€€ pa3BuUTHUs O€3 OTEPH MTOJIOKUTEIBHBIX BOJIIOIMOHHBIX HApabOTOK, JTHOO
C HaMepeHHbIM U3MEHEHHEM CBOWCTB U KauyecTB JAaHHOU MaTepuu.
CyiecTBOBaHHE BTOPOrO MATEPUAIIBHOTO Tejla MO3BOJIIET JHEPIUU
HAKAIUIUBAThCA U MOJJIEPKUBATH 110 MPUHIUIIY COOOIIAIOIIUXCA COCYZ0B
nesioctHocth ®PII Tena. CymectByer stakuit Kommiekc: I'emepamop
(Cywnocmv-Mose-Ilcu-noae), IIpoecpamma u Hocumeas. B
COBOKYITHOCTM — 3TO pa3BUBAWOIIAsCA MaTepus, CIOCOOHasA K
camorio3HaHuw. [Ipu nmorepe 6asanca MOTOKOB BHYTpH JIaHHOTO KoMriekca
Hocwuresnp pa3pyiiaercs (CMepTh Tesa), a CyI{HOCTb-TeHEPATOP IPO/I0JIKAET
JKUTD, TIOKA HE TIOSIBUTCS HOBBIM T€HETUUECKUHM MaTepraJl JJis labHEeNIIero
pa3BuTus. MHOTOKJIETOUHBIA OPTaHU3M IIPU BBIXOJle U3 Tesja YesoBeka
CymHoctu-Mo3ra JaHHOTO OpraHM3Ma pacmajiaeTcsi ¢ I[OoTepeu
HEeNHEePIIMOHHOI'O BeIllecTBa.

AtoT 3¢ddeKT u3BecTeH IO Ha3zBaHUeM mpeaenaa Xuddankaz —
KJIETKA JKUBYT TOJBKO JI0 TOJIHOTO pacraja HeUHEePIMOHHOTO
COIIPOBOXK/IEHUS HA YPOBHE CHIDKAIOIINXCA OKTaB KU3HECOIPOBOK/IEHUS.
Hexor/ia nie;10cTHOE KMBO€e U OTEHIIHAJIBHO pa3yMHOe KUPO0Opa3oBaHe
IIPEBPAIIAETCSA B MTECOK...

2 Jlumur (mpegen, unciao) Xeundanka (Hayflick limit) [ppann. limite, ot nar. limes — rpanuna,
npezen; no umenu JI. Xelduk] — mpeaesbHOe YUCIIO AeIeHUN TUIIOU/THBIX (COMaTUYECKUX) KIETOK
YyeJI0BeKa B KyJIbType (Y HOBOPOXKIEHHBIX 70-80 pas, y 70-JIETHETO UeIoBeKa — 20-30 pas). JloCTUTHYB
Jlumura Xetidiivka, KJIETKU IEPEXOAT B COCTOSTHUE OJIPSIXJIEHUS U MTOCIEAYIONEH CMEPTH.
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Cdenairo npomexncymouHbslit 8b1800: IIPoCTPaHCTBO il KU3HHU
YestoBeka (M BcexX OHOCTPYKTYp) — 3TO (OPMHPOBAHUE UACHIOMHOU
INEeKMPO-MAZHUMO-2PABUMAYUOHHOTL cmpykmypHoit
Cucmemut, B KOTOPOM BO3MOKHO HE TOJIBKO CaMO CO3/IaHHE >KUBOU
KJIETKHU, HO U NOJJiep:KaHue e€ CylleCTBOBAHUA B Pa3/IUYHbBIX COUETAHUAX,
T.e. (popMUpOBaHUE yIpaBIsAeMOTo Ku3HeobecrieueHus. Kpome storo,
HeoOxomuMo wuMerh: Cucrembl KonTposisi, CucreMbl 3HepreTHYecKOi
IMogkauku, Cucrembl IIporpaMMHOTO OOecrieueHus A1 33/IaHUA TEKYIIUX
dynkuuii, wucnonHseMbix Mosrom. bazoil ajd co3maHUA  TaKOro
IIPOCTPAHCTBA fABJAeTCA yacroTa (20). IIokazameas cmeneHu «n» — 310
OKTaBa, Ha kKoropou crtpoutrcsi «IIpocrpaHcTBO-Bpemsa» u Bce BUIBI
obecrieueHuss u  compoBokAeHUs. Hekoropele crapele CuCTEMBI
HCIIOJIb30BAJIN «30JIOTOE CedeHHe», HO OHU «He 3HAJIN», UTO er0 HeJb3s
«1epeBo3uTh» Ha bospiiyro Measenuity. [louemy 5TOro Hesnb3sA Jesars,
cnenyer us onucanus yciaosui COXPAHEHUWA ITE/JIOCTHOCTH
MOJIEKYJI PHK u JHK, MepHOCTH HOPOCTPAHCTBA BHYTPU 3ITHUX
IIPOCTPAHCTBEHHBIX TyHHeJIeH-TTpeoOpa3oBarTesiei u CTPYKTYPHI
IIPOCTPAHCTBEHHOM PEIIETKH, Yepe3 KOTOPYI0 IPOXOJUT BCE, UTO
«mepeMelaercsi» BMecrte ¢ IDlmaHeroid. BoT mosTtoMy B J1abopaTOPHBIX
YCJIOBHSIX TaK M HE yAaJIOCh cOOpaTh ITOJIHBIM HAOOp BceX HEOOXOMMBIX
aMHUHOKHUCJIOT 1711 popMmupoBanus Mmosiekys xku3iu — PHK u /IHK.

Huxkosaii JleBalioB O4YeHb JIOCTYIHO Pa3bsACHUJ, KaK IPOUCXOIUT
dopMupoBaHUE IIOTOKOB JHEPIUH, 00ecleYyHBAIONIUX OCHOBY JKHU3HU
KJIETKM U HeoO0XOAMMOCTh IOJIHOTO COIPOBOXKAEHUS 3TOTO0 TOHYAUIIETO
IIpoLecca BCEMH OKTaBaMU KU3HECOIIPOBOXKECHUA.
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CrnupasnpHas crpykrypa mosiekya PHK u JIHK co3znaét ycaoBus, ipu
KOTOPBIX BJIWSHHUSA HAa MEPHOCTH OOJIBIIMHCTBA 0OPA3YIOIIUX UX aTOMOB
COCPEIOTAaYMBAIOTCA BO BHYTPEHHEM OO0BEME CIUpATIEH 3TUX MOJIEKYIL.
MepHocts BHemHero o6béma crnupaseii mosnekynr PHK u JHK
npeTeplieBaeT JIMIIb He3HAaYUTesIbHbIe u3MeHeHusA. CiielyeT OTMETUTD, YTO
U3MeHEeHUs MEPHOCTH BHYTPEHHEr0 00BbEéMa STUX CHUPAIEN HEOMHAKOBBI
B Pa3HBIX NIPOCTPAHCTBEHHBIX HAIPAaBJIEHUAX. BJOJIb OCH BUTKU CIIUPAIU
CO3/IAI0T IIePUONYECKU TIOBTOPAIOIIUECS ITepera/ibl MEPHOCTH.

S

Mepenaabl MepHOCTU

PagunanbHbIn (no BuTKam cnupanu)
nepenan MepHoOCTU /

L §

ATU nepenagbl BO BHYTPEHHEM O0BEME CO3JAI0T CTOSAUYI0 BOJIHY
MepHOCTH (BOJIHA MEPHOCTH, ITapaMeTpPbl KOTOPOH HE U3MEHSIOTCA BO
BpeMeHU U B IIPOCTPAHCTBe). B pasmasnbHBIX HampaBjeHUAX CIUPAIb
moviekysibl PHK wiu JIHK co3aaér miaBHbIN nepenas. iIMeHHO cToAvYasn
BOJIHA MEPHOCTH, CO3/[aBaeMas CIUPAJIBHOU CTPYKTYPOM MOJIEKYJIbI
PHK wm JHK, sasiagerca JOCTATOYHBbIM YC/IOBUEM
BO3SHMUKHOBEHUNA KM3HMU. IlocrtapaeMcs BBIACHUTD, II0YEMY 3TO
MMEeHHO TaK.

Monekysnst PHK u JIHK HaxonATcs B BOAHOU cpesie. Mopckas Boza,
B KOTOPOH ¥ 3apojinjiach MepBasi KU3Hb, COAEPIKUT OTPOMHOE KOJIMYECTBO
MOJIEKYJI, HOHOB KaK HEOpraHM4YecKOro, TaK U OpraHU4YecKoro
MIPOUCXOXKAeHUA. Bce 5TM MOJIeKyJibl U HOHBI HAaXOAATCA B IOCTOSIHHOM
Xa0TUYeCKOM JBUKEeHUU. B pe3ysibTaTe 5TOr0 IBUKEHUA MOJIEKYJIBI U HOHBI
MMEPUOAUYECKH ITOMAaa0T Bo BHyTpeHHUH 00heéM crimpaiun PHK wiu /THK.
U poxpgaercsa uyao xxku3Hu!.. Pasrazka sToro yysa oueHs npocras. Jleso
B TOM, YTO BHyTpeHHHH 00bEéM crnupanu Mmosiekyasl PHK win JTHK
SIBJISIETCS JIOBYIITKOH JIJII BCEX MOTABIIHUX B HETO MOJIEKYJL.
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1.2. JIlyxka Ha gopore

PasimasibHbIN Tiepemnaji MEpPHOCTH y/ep:KUBaeT IONaBIIde B 3Ty
JoBylIIKYy MoJiekyabl BHyTpu cnupanin PHK wim JHK. Ilpu stom
pafiuayibHBIN  IMepernaj; MEPHOCTU 3acTaBiisieT CBOOOJIHbIE MaTepuu
JIBUTAaThCA BJOJIb 3TOTO mepenaza. M, kak cje/icTBUe, BO3HHUKAIOT
rpaBUTAIlUOHHbBIE CWIbI, HAITpaBJeHHbIe k ocu cnupaau PHK nin
JHK.

HanpaBneHnus
BbIHYX/I€HHOTO ABWXEHUs O6ulee HanpaBneHue
(onpepenseTca MEPHOCTLIO) Pacnag ABWXeHUA BHYTpu cnupanu AHK

Monekynbl

L .

[ToaTOMy BCe MOJIEKYJTBI, TIOIIABIIIFE BO BHYTPEHHUIN 00BEM CITPAJIH B
pesysibTaTe OpOYHOBCKOTO (XaOTHYHOTO) ABUKEHU S, HAUNHAIOT ABUTATHCS
BJOJIb OCU ciupasIn. Tak ke, KaKk U TeUeHUEe PEKU YBJIEKA€ET 3a OO0 BCE,
YTO B HeE IIONaJlaeT, PaJUuaIbHBIN IIepernas] yBJEeKaeT «IIJIEHEHHBIE»
MOJIEKYJIbl. TOJTbKO OUeHb ObICTPhIE MOJIEKYJIBI MOTYT BBIPBATHCSA U3 3TOTO
wieHa. [Ipu atom onu TEPAIOT wacts cBoero noreHnuasna. Bee ocraibHbie
MOJIEKYJIbl HAUMHAIOT BBIHYK/I€EHHO JIBUTAaThCSA BJA0JIb OCU CITHPAJIH.

Bnosnb ocu cnupans mosiekyabl PHK win JIHK cospaér, kak Bor
IIOMHUTE, CTOAYYI0 BOJIHYy TIiepenaza MepHocTu. Ilpu cBoém
BBIHY>K/IEHHOM JIBUKEHUH BJ0JIb OCH «ILJIEHEHHBIE» MOJIEKYJIBI ITOMAAl0T B
30HBI C pa3HbBIMU MepHocTsAMU. Kaxkiad U3 5TUX MOJIEKYyJ UMEeT
COOCTBEHHBIH yPOBE€Hb MEDHOCTH, IIPH KOTOPOM OHA MaKCHMAaJIbHO
CTa0WJIBHA, 2 TAKXKE MANA30H 3HAUEHU MEPHOCTH, B IIpeJiesiaX KOTOPOTO
MOJIEKYJIAa MOXKeT CyYIeCTBOBaTh, He pacmajasach. !, Kak TOJbKO
«IIJIEHEHHBIE» MOJIEKYJIBI IIPU CBOEM BBIHYKJIEHHOM JIBUKEHUU BJ[0JIb OCU
MIOI3/IAI0T B 30HY C 3alpeaeIbHOM JIUIsI HUX MEPHOCThIO, OHU CTAHOBATCS
HEYCTONUYMBBIMH M HAYUHAIOT pacnagarbcesa. B pesynprare pacmaza
MOJIEKYJT BBICBOOOXK/JIAIOTCA BCe CeMb IEPBUYHBIX MAaTepHil, KOTOpbIe
oOpazoBasim  ¢GuU3NUYECKH IUIOTHOE BemecTBo. Ilpu 3TOM  4YacTh
BBICBOOOJIMBIIIUXCSI MaTepHii BHOBb €0O30aém HOB8ble amomuvlt Uu
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MONCKYAbL, UMEKIIHE COOCMBEHHbIIU YPOBEHbL MepHocmu,
modixcoecmeeHHblil MepHocmMu 30HbL pacnada. OOBIYHO BHOBB
BO3HUKIIIKE MOJIEKYJIBI IIPU CBOEM BBIHYKJEHHOM JABU)KEHUU BJIOJIb OCH,
HE PACIIAJJAKOTCA. Beifiig u3 BHYTPEHHETO O00BEMA CHUPAIH
mosiekysibl PHK wiu JTHK, oHM OKa3bIBalOTCS B BOJIHOM cpenie. OTU
MOJIEKYJIBI YaCTO XUMUYECKH aKTUBHBI U, KaK CJIeJICTBHUE, aTPECCUBHBI KaK
no or”omeHur kK Mosekynam PHK wiun JAHK, Tak U K Jpyrum
BHYTPHUKJIETOYHBIM OOpazoBaHUsAM. 3aberas BIIepEN, OTMETHUM, YTO 3THU
MOJIEKYJIbI, KOTOPBIE B JaJibHEUIIEM OyZleM Ha3blBaTh TOKCHHAMM, WIU
IIJIAKAMM, BBIBOJATCA 3a IIpe/iesibl KJIeTKU U Jlajiee 3a IIpefiesibl OpraHn3ma
(B cyTyuae MHOTOKJIETOUHOTO OPTaHU3Ma).

BHOBb BO3HUMKLWIME
Monekynbl

L .

BepHéMcsa K aHaIU3y IPOIECCOB, MPOUCXOJANIUX BO BHYTPEHHEM
o6béme cnupasn PHK win THK... YacTh BRICBOOOAUBIINXCA CBOOOTHBIX
MaTepUi, KaK BBISICHHUJIOCh, 00pa3yeT YCTOHUMBBIE aTOMBI U MOJIEKYJIBL. A
Zpyras yactb? YTo mMpoucxXouT ¢ Hel?! FIMeHHO B 3TOH TOUKe aHaIN3a MBI
IIOJIOITH K NOHUMAHUI0 ailHbt dcu3Hu. HecBsi3aHHBIE MAaTEPUU Yepe3
KaHaJa Me:xay PpusmueckuM U 3(PpupHbBIM ypoBHAMU Ili1aHeTtsl,
KOTOPBIH BO3HHKaeT BO BHyTpeHHeM o0béMe cnupanu PHK wiu JJHK,
HAYUHAKOT NepeTeKaTh Ha Apyrue ypoBHU. BcnoMHUM, 4TO KaXKaasd
MoJIeKysia, ocobeHHo, Takue orpomuble, kak PHK u JIHK, nedopmupyer
MHUKPOIIPOCTPAHCTBO BOKPYyr cebss. W mnpu stom gaedopmupyercs
3¢ upHbIi ypoBeHb [L1anersl. [Ipuuém popma edopmManuu HOJTHOCTHIO
xonupyetT ¢opmy mosekyyasl PHK win JHK, kak, BopoueM, U Bcex
oCTaJIbHBIX MOJIEKYJI. Koryia Ha Jopore BO3HUKAIOT AMbI (Hedopmanum), BO
BpeMs [0/ OHHU 3allOJHSIOTCA JO0 KpaéB Boaou. Ecau moxap
MIPOJOJIKUTEIbHBIN, JOKAeBas BO/A, 3alI0JIHUB SIMbI, HAUMHAET CTEKATh B
HU3UHBL. Takke U HeCBSI3aHHble MAaTepUH, MepeTeKas M0 KaHAIy Ha
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Kuwura 3. Knetka u 3710poBbe. I'1aBa 1. KiteTka — B3auMo/ieiicTBue B TaADMOHUM

3¢GUPHBIN YPOBEHB, IIOJTHOCTHIO 3ATIOJHAIOT opMy Aedopmariuu. M30bIToK
UX BO3BpaIiaer cebe cBo60y oT rmieHa I1maHeTsl.

Bo3HHKaeT TOJIBKO OJWH BOIIPOC: KakKue 6blc8000JusuwuUecs
mamepuu u novemy 3aNOJHAIT 3Ty dopMmy AedopManuu 3HUPHOTO
ypoBHs (cdepsb1)? /1714 TOro YTOOBI OTBETUTD HA 3TOT BOIIPOC, BCIIOMHUM, YTO
a¢upHbIN ypoBeHb (cdepa) obOpasoBajicsa B pe3ysbTaTe CIUSHUSA IIECTH
cBobomHbIX (opm Mmarepuu. [losromy nedopmaruio 3(pUPHOTO YPOBHS
3amo0/IHAeT TOJABKO MaTtepusa G, Kotopas fABjfgeTcs celbMON MaTepueu u
He BXOJUT B cocTaB THOpupHON Marepum 3¢dupHOil cdeprl. Ilocie
3al0JIHEHUS TOJTHOCTBhIO MaTepueid G medopmanum Ha 3GUPHOM YPOBHE
(chepe), obpasyercs TouHas komuma MmoJaekyasl PHK wm /JTHK.
Bo3Hukaet Tak Ha3biBaemoe 3¢dupHoe Tesio mosiekyyasl PHK win JIHK.

[Tpu nosHOLIEHHOM 3(MUPHOM Tesie MeXAy HUM, 3bUpHOU chepoit u
(u3nUecKy IUIOTHBIM TEJIOM HCYe3aeT KauyeCTBEHHBIU Oapbep, Tak Kak
cucreMa aupHoe meao nuoc IgupHan cghepa CMpyKkmypHo u
KauecmeeHHO coomeemcmeayem dusuuecku naomMoit
mamepuu. Mexay Gusndeckyd IJIOTHOU MOJIEKYJI0H U 3UPHBIM TeJIOM
mostekysipel PHK mwim JIHK o6pasyeTcst MOCTOSHHBIA KaHAJ, IO KOTOPOMY
BBICBOOO/IMBIIIMECS] MAaTEPHUH IIPOJIOJIKAIOT IepeTeKaTh Ha 3(PUPHBIA U
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npyrue ypoBHH Ilnanersl. Ecu mponece pacnaza «IJIeHEHHBIX» MOJIEKYJT
BO BHyTpeHHeM 00b€éMe crimpasnu mosiekysisl PHK mnu [IHK npekpartures,
TO 5(QUpPHOE TeJ0 MOJIEKYJIbl WIA HCUYE3HET COBCEM, WJIH YTPATUT
ONTUMAJIBbHYIO IUIOTHOCTH. Kak u jry>ka Ha opore — ecyi He Oy/1eT HOBOTO
JIO3K/sA, BCA BOJIA U3 HEE MCIApUTCH, U Ha JIOpore OCTAHETCA TOJIBKO fIMA...
TakuM 00pa3zoM, NOCMOAHHBLI pacnad <«IUJIEHEHHBIX» MOJIEKYJ BO
BHyTpeHHeM o00béMe crnupanu Mmosiekyabl PHK wim JHK sapasercs
HEOOXO/IMMBIM YCJIOBHEM I TOJJEPKAHUS KU3HU. BO3HUKHOBEHHE
adupHo20 meaa sABIAETCA KAUECMBEHHO HOB80U CMYneHvKoil 6
asomoyuu mamepuu. IlneHéHHas MaTepus HaILIa CHOCOO CBOETO
0CBOOOXK/IEHUsI U3 CBOEU TIOpPbMBL. M 3TO 0OCBOOOXKAEHHE — KUBaA
MaTepus.

1.3. IllecTh TEJI, CEMb MaTEPUU

[TosiBsieHue 3¢UPHOTO Tea — HAYasI0 3BOJIIONUM KUBOU MaTepuu. O
IIOJITHOM OCBOOOXK/IEHUM U3 IIJIEHAa MOKHO TOBOPHUTh Ha TOM YPOBHE
SBOJIIONUM, Korjpa ¢usuuecku 1wioTHasa KUBAA MATEPUA
IBOIIOIIMOHHO HAPABATBIBAET IIIECTDB TEJI CYIITHOCTH.
Cywnocmsv — amo cucmema mea (Mo3za), HaApaGOMAaAHHBIX
Jcueoit mamepueil, HCUBLIM OP2AHUBMOM 6 npouecce
npucnocoo6.eHusn k okpyxcaroweit cpede. [lonnmaHue, TOTO 4TO €CTh
CyiHOCTb, JTA€T KJII0Y K MOHUMAHUI0O MHOTHUX SABJIEHUU >KUBOU MPUPO/IBI:
3a4aTus, CMEPTH, KIUHUYECKOU CMEPTHU, MEePEBOILIONEHUN, pas/eseHus
JINYHOCTH, TICUXWYECKUX PACCTPONCTB WU MHOTO japyroro. Kaxmoe Teso
CyIIHOCTU CTPYKTYPHO IIpeCTaBjseT cOO0U KOmuio (pU3NUYECKU IJIOTHOTO
TeJia Ha cOOTBeTCTBYyIoNEeM ypoBHe ITnaneTsl. KauectBenHo Tesa CymiHocTr
oOpa3oBaHbI Pa3HbIM KOJIMYECTBOM (opM MaTepuii. KosmuecTBO MaTepHid,
obpazyomux To uin uHoe Teao CyIHOCTH, ompezesisieTcss KaueCTBEeHHO!
CTPYKTypoii cdephl [lnaHeThl, HA KOTOPOU IIPOUCXOAUT (POPMHUPOBAHUE
aToro Tesa. Yem MeHblee ynuciio GopMm marepuii 06pa3oBaId MPHU CBOEM
CIUSHUU TaHHYI0 chepy [maHeTsl, TeM ux 60JibIliee YUCa0 POPMUPYET TETIO
CymHOCTH HA 5TOM YPOBHE.

3axkonomepnocmv 3ma npocmas - CEMBb MATEPUU
OBPA3YIOT BCE B HAIITEN BCEJIEHHOW. ®usuyecku MIOTHOE
BEIIECTBO BO3HUKJIO B pe3yJbTaTe CIUSHUS BCE TEX K€ CEMH MaTepUH.
ActpasibHas cdepa, HanmpuMep, BO3HUKJIA B Pe3yJjbTaTe CAUSHUA MATU
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Marepuii. Takum 06pa3oM, Ka4eCTBEHHOE OTJIUYHE B JIB€ MaTEPUH 00pa3yeT
O6apbep Mexay aTumu chepamu. [Ipy BOSHUKHOBEHUH KaHasIa MEXK/Ty STUMU
chepamMu, HAaUMHAET IMOCIEA0BATEIBHO (POPMUPOBATHCA ACTPATIBHOE TEJIO
U3 JABYX MAaTE€pPHM, KOTOpble HE€ BXOJAT B COCTaB THOPHUIHOTO
BellleCTBA aACTPAJIBHOM cPephI.

3eMuiu

0 cpep

YerpépTas
MeHTaJIbHasA

Tpetpa
MeHTaJIbHaA

MeHTaJIbHas
chepa

IlepBaa
MeHTaJIbHas
chepa

KauecTBenHas cTpykTypa

Cdepa dpus.
IJIOTHAS —
mIaHeTa 3eMJis

KauecTBeHHas CTpyKTypa

YesmoBeka

YerBépTOE
MEeHTaJIbHOE
TEeJI0

Tpetse
MEHTaJIbHOE
TeJIo

Bropoe
MeHTaJIbHOE
TEJIO

IIepBoe
MeHTaJIbHOe
TEJI0

CymMma umcia
TIEPBUYHBIX
MaTepHUH
3eMHBIX chep U
CymHocrei
YesioBeka,
YYaCTBYIOIIUX B
CUHTE3e
TUOPU/THBIX
MaTePUH

ABCDEFG

ABCDEFG

ABCDEFG

ABCDEFG

AdupHoe
TEJIo

dusnuecku
€ IJIOTHOEe
TeJIo

ABCDEFG

ABCDEFG

Tonpko Korzla B 5BOJIIOIMOHHOM IIpOIlecCe JKUBOU OpraHU3M
HapabaThIBaeT acTpPaAJIbHOE TEJIO U3 JIBYX MAaTEepPUH, HE BXOJAIINX B
COCTaB acCTpPaJbHOU cdephl, 3TOT KAaYEeCTBEHHBINH Oapbep HcCUYE3aeT
[5+2=7]. Ilpu »5TOM IUJIOTHOCTH AaCTPAJIPHOTO Teja [OJDKHA OBIThH
con3MepuMa ¢ IUIOTHOCTBIO MaTepui, 0OpasymoIIuX acTpajabHyI0 cdepy.
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AHajIOTHYHBIE TPOILeCChl IMPOUCXOAAT W HA BCEX OCTAIBHBIX cdepax
(ypoBHsx) I1nanetst. [ToaTomy:

- MIOJIHOE TIEPBOE MEHTAILHOE TEJIO — U3 TPEX MaTepui [4+3=7];

- IIOJTHOE BTOPOE MEHTAJIbHOE TeJI0 — U3 UEThIPEX MaTepuit
[3+4=7];

- TIOJIHOE TPEThe MEHTAJIPHOE TEJIO — U3 IATH MaTepuii [2+5=7];

- TIOJITHOE YETBEPTOE MEHTAJIbHOE TeJO0 — W3 IIEeCTH MaTepui
[1+6="7].

[To 3aBepiieHHHU IJIAHETAPDHOI'O IMKJA JHBOJIIOIUU HCYE3AI0T BCe
IVIAaHETApHbIE KaueCTBEHHBbIe Oapbepbl. Bo3HHKAaeT TOJIBKO OJNH
BOIIPOC: KaKWe JKUBBIE OPraHU3Mbl CIOCOOHBI COBEPIIUTH TAKYIO
KaueCTBEHHYIO 5BOJIIONMIO? J[JI TOTO YTOOBI OTBETUTH Ha 3TOT BOIPOC,
He0oOXO0/IMMO BEPHYTHCS K HAYATy BOSHUKHOBEHUS JKU3HH...

Ob6pazoBanne 3¢pupHoro Ttena mosekyyasl PHK MoXHO cyuTaTh
MOMEHTOM 3apPO:KJeHUA dKU3HH 110 CJIeIyIOIIUM IPUYUHAM.

1. B BogHo cpene Bupyc (Mosiekysia PHK B 6e1k0BOI 000JI0UKE)
CO3/Ia€T ycTolunBOe 3(UPHOE TEJIO U MOCTOSHHBIA PACHaJi «IIJIEHEHHBIX»
MOJIEKYI.

2. Ilpu HaKOIUIEHUH HEOOXOJUMOTO KOJHUYECTBA HYKJIEOTHIOB
HayuHaeTcs Imporecc aybosmpoBanus mosekyynisl PHK u e€ OenkoBoit
000JIOUKH.

VIMeHHO CIOCOOHOCTH CO3/1aBaTh AyOJIH — Pa3MHOMKEHHUE, — JTa€T
BO3MOXKHOCTb CUMTATh BUPYCHI IEPBBIMU KUBBIMU OPTaHU3MaMU3.

Crnenytomiasi CTylieHb Pa3BUTHUSA KUBOW MaTepUH — BO3HUKHOBEHUE
OJIHOKJIETOYHBIX OPTaHU3MOB. VX IpenMyIecTBO nepes BUpycaMu B TOM,
YTO MHOTOCJIOMHAsI KJIeTOYHas MeMOpaHa CO3/aéT BHYTPU KJIETKHU
YCTOMYUBYI0O XUMHYECKYIO cpeny. Kpome sToro, kiaerounas MmemOpaHa
SIBJISIETCA 3AIIUTOM OT arpeCCUBHOCTH BHEIIHEH CpPEAbI, YTO CO3/IAET
GJ1arONpUATHBIE YCIOBUA /IS TaIbHEHIEN 5BOIONNY Ku3HU. CpacTaHue
O/THOKJIETOYHBIX OPTaHU3MOB IIOCPEJCTBOM OTPOCTKOB  KJIETOUHBIX
MeMOpaH fABWJIOCHh IPUYMHON OUYepeIHOTO B3PhIBA PA3BUTHUA KU3HMU.
BpemeHHbIE COEIMHEHWS NPEBPATHJINCH B NMOCMOSAHHbBLL CUMOUO3
OJTHOKJIETOYHBIX OpraHu3MoB. C 3TOr0 MOMEHTA YBOJIIOIUH KU3HU MOKHO
TOBOPUTh O MHOTOKJIETOYHBIX OpraHusmax. HapykHble KJIETKU
MHOTOKJIETOYHOTO KOHIJIOMepaTa MOJIBEPTAINCH BO3/IEHCTBUIO BHEIIHEHN

3 Cm. H. JIeBamoB «Ilociennee obpalieHue K 4eJI0BEYECTBY », TJIaBa 2.
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cpesbl, YacTO arpeccuBHOM, B TO BpeMsA KaK BHYTPEHHHE KJIETKH
MHOTOKJIETOYHOTO OpraHrW3Ma CBOeU BHEIIHeH Cpeloll NMeJIN OKpYy:KeHHe
U3 JpYyTUX KJIeTOK. B pesynbrare 3TOro €O BpeMeHeM KJIETKH
MHOTOKJIETOYHBIX OPraHU3MOB CTaJIM BBINOJHATH pas3Hble (QYHKIUU U
npuobpesy pasHbIM BHENTHUHN BUJ4. B X071 9BOIONNY BO3HUKAJIN HOBBIE
BU/Ibl MHOTOKJIETOYHBIX OPraHMU3MOB, UCUE3AJIN CTaphIe.

Monekyna PHK win JIHK Ha 3puUpHOM YPOBHE CO3/IAa€T CBOIO
TOYHYI0 KONUIO U3 OfHOW wMartepuu. OHa (Komus) sBJSAETCS Tak
Ha3bIBAEMBIM 3(UPHBIM TeJIOM OTOH MOJIEKyJAbl. O HOKJIETOYHBIN
opranusM (kyetka) kpome mosiekys JIHK, o6pasyomux XxpoMOCOMBI sipa
KJIETKH, BKJIIOUaeT B ce0s IeJIbIN Psi/i OpraHndecKUX BKIIOUYEeHUH (ammapar
Tonb/M, MUTOXOHIPUHY, IIEHTPUOJIH, SHA0IIa3MaTUUECKAs CETh U T.JI.), a
TaK)Ke OpraHUYeCKUe U HeOpraHUYeCcKHe MOJIEKYJIBI.

[Tocieguue  TMPUHUMAIOT  yYyacTHE  BO  BHYTPUKJIETOUHBIX
OMOXMMHYECKUX peaklusax. Bce KjieTouHble BKJIIOUEHUS TOXKE OKa3bIBAIOT
BiusHue (T.e. AeOpPMHUPYIOT, HCKPHUBJAIOT) Ha  OKpy’Kamlee
MHUKPOIPOCTPAHCTBO. OT/InumMe UX BAUAHUA OT Bausuus mosekyn JHK u
PHK coctouT B TOM, 4TO OOJIBIIMHCTBO M3 HUX (3a mckiamodenuem PHK
MHUTOXOHJIpUH) He  OTKPHIBAIOT KAuyeCTBEHHOTOo Oapbepa  MEXAY
¢pusnueckum u 3pUpHHIM ypoBHAMU. [lo3TOMY Ha 3pUpPHOM YPOBHE BCE 3TU
BMecte B3AThle Jedopmanuu CO3JAIOT TOYHYHO KOIIUIO
®U3NYECKU IVIOTHOU KJIETKH.

Tak 2Ke, KaK U cJIe/[bl Ha BJIAYKHOU 3eMJie TTOBTOPSIOT (OPMY HOT, TaK
1 3UPHOE TEJ0 KJIETKU ABJAETCS MOJTHOU Komued puandeckud MI0THOU
k1eTkd. OTImure TOJIbKO B TOM, UTO 3(UPHOE TEJI0 KJIETKU 00pasyeTcs U3
00HOIl NepeuvHOoll mMamepuu, B TO BpeMs Kak (pU3UYECKU ILIOTHAS
KJIETKA — U3 cemMu nepeudHblx mamepuii. Takum o6pasom, obpasyercs
cucreMa huaurecku n1omHan kaemka — 3upHoe me.no Kaemxu.
B ¢usuueckoll KjleTKe MOCTOSTHHO IPOUCXOMAT MPOIECCHl pacCIIeIIeHUs
¢usnUecKu WIOTHOTO BelecTBa. [lepBUYHbBIE MaTepUH BHICBOOOK/IAIOTCS U
HAYUHAIOT ITUPKYJIUPOBATh MEXKIY YPOBHSAMHU IIO CO3/IaBAEMOMY SAPOM
KJIETKH KaHaJTy, GOPMUPYs 3aIUTHYI0 000JI0YKY KIIETKH.

Kak ’xe BO3HHKaeT W3 BBIOpPAChIBAEMBIX II0 KaHAJIy IEPBUUYHBIX
Marepuil 3ammuTHas obosouka kieTku? Kakwme mpupopHble WIH
003KeCTBEHHBIE CHJIbI «I103a00THJIMCH» O TAKOU 3aIllUTE KUBBIX CO3JaHUI?

4 Bonee moapo6HO 06 3ToM cM. H. JIeBamos «IloceiHee obpaleHue K 4eJ0BeYecTBy», IJIaBa 2.
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U BHOBB, K COXKaJIEHHI0O MHOTHX, HUKAKOr0 00KECTBEHHOI0 Havajia B 3TOM
HeT. Bcé, kak u Bcerga, O4eHb IPOCTO W OTHOBPEMEHHO OYEHBb CJI0KHO.
XPpOMOCOMBI, obpagytorue ANPO KJIETKH, JIeOpPMUPYIOT
MUKPOIIPOCTPAHCTBO BOKpPYr cebsa. I[lpum 3ToM B B3oHe medopmanuu
YBEJIUIHUBAETCA MEPHOCTh MHUKPOIPOCTPAHCTBA. BhICBOOOAUBIIIHMECS IMTPU
paciieryieHUy  IepBUYHbIE  MaTEepUU  HAYMHAKOT  JBUTATHCA IO
CO3/IaBaeMOMY SIIPOM KJIETKU KaHaTy ¢ GU3HMYECKOTO YPOBHS HAa 3QUPHBIH,
aCTPaJIbHBIM YW T.ZI. DTOT IMOTOK IIEPBUYHBIX MaTEPUI HampaBjeH MPOTHUB
OCHOBHOT'O ITOTOKA MEPBUYHBIX MaTePHUH MaKpompocTpaHcTBa. [losTomy
BbIOpAaChIBaEMble Uepe3 KaHaJI KJIETOUHOTO sApa IepBUYHbIE MaTepHUU
pa3BOpauMBAIOTCA BO BCTPEUHBIX IIOTOKAX MEPBUYHBIX MaTepui,
dopmupytomux cdepbl IlnaHeTl. AHajJOTHEW S5TOMY MOKET CIIYKUT
¢onTan. Ctpys Bozpbl, BhIOpackiBaeMasi IO/, AaBJe€HUEM, TOAHUMAETCA /10
OIIpeNeJIEHHON BBICOTHI. l3pacxo/ioBaB HaudaJbHBIM MOTEHIIHMAI, OHA
CIIaflaeT BHU3, CO3/laBasi CBOeOOPA3HBIN BOASHOU KyIoJ1. Tak U mepBUYHbBIE
MaTepuH, BbIOpachlBaeMble  uYepe3  KaHaJll  KJIETOYHOTO  s/pa,
Pa3BOPAUMBAIOTCA BCTPEUYHBIMH ITOTOKAMH U JBHUTAIOTCS BJIOJIb 30HBI
HCKPUBJIEHUS MUKPOIIPOCTPpaHCTBA. JIOCTUTHYB (DU3UUECKOTO YPOBHS, OHH,
MOBTOPsisi GOPMY HMCKPHUBJIEHUSI MHUKPOIIPOCTPAHCTBA, 3aBOPAUNBAIOTCA K
KJIETOUHOMY AApY. B pe3ysbraTe BOKPYT GU3HUUYECKH IJIOTHOTO U 3(pUPHOTO
TeJI KJIETKH MIEPBUYHbBIE MAaTEPUU CO3/IAI0T U30JIMPOBAHHYIO 30HY.

- o

[Tocne 3aBeprieHuss GOPMUPOBAHUS 3AIIUTHOU OOOJOUKH, OOIHIT
IIOTOK TEPBUYHBIX MaTEPUU IPOCTO OTHOAET 3Ty 30HY. BHyTpu maHHOU
3aIUTHON 000JIOYKN BO3HUKAET CBOEOOPA3HBI MUKPOKJIMMAT, OA3HC, T7e
a¢pupHOE TeENO KIEeTKH MaKCUMaJIbHO H30JIUPYyeTCs Kak OT Xaoca
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OKpY:KaIoIed cpeJibl, TaK U OT BJIMAHUA JIPYTUX KJIETOK WU OPTaHU3MOB.
3amuTHasA u3oaupyomas 060109ka OyZeT CyIecTBOBATh 0 TeX MOp, IMOKa
OyZeT TPOUCXOJUTh pacllelieHue BeIleCTB BHYTPU KJIETKH U
(GYHKIIMOHMPOBATH KaHAJI MEK/Ty YPOBHAMU KJIeTKU. [IpyruMu csioBamu, J10
TeX IOp, MOKa KJIETKA OCTAETCs >KMUBOW. B MHOTOKJIETOYHBIX OpraHU3Max
KJIETKH UMEIOT pasjndyHble (YHKIUH U, KaK CJIeJCTBUE, MPUOOPETAIOT
pasHble BHemHUe GOpMbl. JII000H MHOTOKJIETOYHBI  OpPraHU3M
Ipe/icTaBiisieT cOOOU JKECTKYI0 KOJIOHHIO, B KOTOPOUH BHEIIHIOIO CpPEy
OOJIBIIMHCTBA KJIETOK OOpasylioT /Apyrue KJIETKH TOro e OpraHu3Ma.
[IpnuémM, 5TO (UKCUPOBAaHHOE IIOJIOKEHHE KJIETOK COXpaHseTcs Ha
MPOTS’KEHUHW BCEeW HX KU3HU (HMCKJIIOUEHHE COCTABJISIOT KJIETKH KPOBH).
BcriomHuM, 4TO Kaaas KUBas KJeTKa CO3/1aéT 3¢UPHOE TeJlo, KOTOPOoe
Ipe/icTaBiisieT COOOM €€ CTPYKTYPHYIO KOMHI0. B JKECTKOW KOJOHUU
MIOJIOKEeHUE KJIETOK 3a(pUKCHUPOBAHO, IIO3TOMY UX 3(UPHbIE Tejaa TaKxkKe
UMeloT GUKCUPOBaHHOe NosiokeHUe. Ha apripHOM ypoBHe 3dupHBIe Tesia
KJIETOK OOpa3yIOT aHAJOTHYHYIO JKECTKYI) CHCTEMY — I3(PHPHOE TeJa0
MHOTOKJIETOYHOT'O OpPraHu3Ma. JTO BaKHEWUIINN BBIBOJI, K KOTOPOMY
«COBpEMEHHAasI» HayKa eIllé «He IMOOIIIax.

B xoze 5BOJIIOIIMU MHOTOKJIETOYHBIX OPTraHU3MOB CIIEI[HAIN3AIUA
KJIETOK IIPHBeEJIa HE TOJBKO K TOMY, YTO OHU CTaJIU BBITJIA/IETH ITO-APYTrOMY,
HO U CTelleHb WX BJHUAHUA Ha CBOM MHKDPOKOCMOC IIpeTepIriesa
CyIIleCTBEHHBIE KaueCcTBEHHbBIE M3MeHeHUs. Hedopmarius
MHUKDPOIIPOCTPAHCTBA, CO37laBaeMas HECKOJbKUMH THUIIAMHU  KJIETOK
MHOTOKJIETOYHOTO OpraHU3Ma, JOCTHraeT acTPajJbHOIO YPOBHHA
ITnanetst. [Ipu 5TOM Ha acTpasIbHOM YpOBHE (DOPMUPYIOTCSH, IO AHAJIOTUU C
5¢pUPHBIM YPOBHEM, TOUHBbIE KOITUU (PU3NUECKU IIJIOTHBIX KJIETOK CO BCEMU
UX ocoOeHHOCTAMU. Ha30BEM OTH KONHU aCTPAJIbHBIMH TeJIaMH
(usnyeckn MIOTHBIX KJIeTOK. OTanume uX OT 3(PUPHBIX TeJa KJIETOK
ompeziesisieTcsl He TOJIBKO PAaCIIOJIO’KeHUEM Ha cJIe/lyloleM KaueCTBEHHOM
YPOBHE IIAaHETHI, HO U KAUeCTBEHHBIM COCTaBOM.

HexkoTropble TUIIBI KJI€TOK MHOTOKJIETOUHBIX OPTaHNU3MOB, IIPU CBOEU
aZjalTalii K BBINOJHAEMBIM HUMU (QYHKIUAM, W3MEHWINCh /10 TaKOU
CTElleHW, YTO BbI3bIBaeMasg UMM jedopmanysas MHKPOIPOCTPAHCTBA
JIOCTUIJIa TIEPBOr0 MEHTAJIBHOIO0 YPOBHA ILIAHETbI. JTO KJIETKU
TrOJIOBHOT'O, CIIMHHOTO W KOCTHOTO MO3ra. AHaJOTHYHO, Ha 3TOM YPOBHE
obpasyeTcsi mnepeoe MeHmMaabHoe Meao0 MHO20KAeMOUHO20
Oop2aHU3Ma U3 MEHTAJIbHBIX TeJI KJIETOK 3TOTO OPraHu3Ma.

22



Takum 06pa3om, B co3/ilaHNY I(PUPHOTO TEJIA YIACTBYIOT BCe KIIETKU
(u3uyecky NJIOTHOIO OpraHu3Ma. B co3fgaHuU acTpajJIbHOrO Teja —
OOJIBIIMHCTBO KJIETOK. MeHTa/IbHbIE€ TeJia MOI'YT BO3HUKHYTH JIUIIb Y
HEKOTOPBIX BU/IOB >KUBBIX OPTaHU3MOB U TO, Ha ONIPe/IeJIEHHOM YPOBHE UX
pas3BUTHA. B co37aHMM MEHTaJbHOIO Teja IIPUHUMAET y4acTHe TOJIBKO
4YacTh KJIETOK MHOTOKJIETOYHOrO opranusma. I103ToMy MeHTaspHOE Tesio
Ka4yecTBEHHO (BHEIIHE TOXKe) OT/IMYaeTcs Kak OT aCTPaJBbHOTIO, TaK U OT
3(HUPHOro Tesia MHOIOKJIeTOYHOro opranusma. Iloaromy u CymiHocTH
mozed OyayT oTanMYarhes YT OT Zpyra, B 3aBUCUMOCTU OT TOTO, KaKOMH
9BOJIIOIIOHHBIA YPOBEHb PA3BUTHA OHU UMEIOT.

ddupHoe, acTpaJibHOE U MEHTaIbHbIE Teja (IPU BBICOKOM YPOBHE
SBOJIIOIIOHHOTO PAa3BUTHI) MHOTOKJIETOYHOTO OPTaHNU3Ma BMECTE CO3/IAI0T
onny cucrtemy — CyliHOCTb.

Jlajiee, BCIIOMHHM, 4YTO KakJas KJI€TKAa CO37a€T BOKPYr cebs
3aIIUTHYI0O 000JI04Ky. MHOIOKJIETOUHBIA OpPraHU3M TaKKe HMeeT
3alUTHYI0 000JIOUKY, HO Ha JAPYroM KauecTBEHHOM ypoBHe. Ocb 00IIein
3aIUTHON OOOJIOUKU ITPOXOAUT BAOJb (ITapasiieJIbHO) CIIMHHOTO MO3Ta.
Jlesio B TOM, UTO HEHPOHBI TOJIOBHOTO WM CIMHHOTO MO3Ta MaKCHMAaJIbHO
JleOPMUPYIOT MUKPOIIPOCTPAHCTBO BOKPYT cebs1. CKOHIIEHTPUPOBAaHHBIE B
TOJIOBHOM U CIOMHHOM MoO3re, OHU CO3/IaIOT IMepernaj, MEPHOCTU BHYTPHU
MHOTOKJIETOYHOTO oOpraHuaMa. B MHO20K.1€mMOoUHOM op2aHu3me
CNUHHOU U 20106HOU Mo032 8bLINOAHAIM AHAAOZUHHYIO POAb,
YUMo u kaemouHoe 20po 8 00OHOK1emoHHOM. B1ob T03BOHOYHUKA
dopmupyercss oOmMKA JJ1s1 BCEr0O MHOTOKJIETOUHOTO OpPTraHMW3Ma KaHaJl.
IlepBuuHble MaTepPUH, HPHU CBOEM JBHIKEHUHW BJIOJIb OOIIEro KaHaJla,
Pa3BOPAauYMBAIOTCA BCTPEYHBIMU ITOTOKAMH. IIpM 3TOM UX [JIBHIKEHUE
HAIpaBJIEHO BZI0JIb 30HBI HMCKPUBJIEHUS MHKPOIIPOCTPAHCTBA,
C03/1aBaeMOT0 HeHpOHaAMH CITMHHOTO u TOJIOBHOTO Mosra
MHOTOKJIETOYHOTO OpraHu3Ma.

JlocTurayB (u3nyeckoro ypoBHA, IMOTOKU IePBUYHBIX MaTepuu,
HOBTOPAA (HOPMY UCKPUBJIEHHS MHUKPOIIPOCTPAHCTBA, 3aBOPAYUBAIOTCA K
KomuuKy (kpecrer). B pesysbrare BOKpPYr (PU3WYECKH IIJIOTHOTO Tela
CymHoCcTH mHepBUYHbIE MaTepUU CO3/IaI0T U30JIMPOBAHHYIO YCTOMYUBYIO
30Hy. OOpasyeTcs 3aIuTHASA 000JI0YKa MHOTOKJIETOYHOTO OpTaHU3Ma. DTOT
KaHa1 o0ecreunBaeT W paclpejiejieHHe  IEPBUYHBIX  MaTepui,
BBICBOOOXK/TaEMBIX ~ IIPU  paclelVIEHUHd  BelllecTBA B KJIETKax
MHOTOKJIETOYHOTO opraHusma. Ilpu sTOoM pacnpeneneHue ITPOUCXOAUT
Mexay TesaMu CylHOCTH — 3(UPHBIM, acTPAJIbHBIM M MEHTAJbHBIMU (B
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Kuura 3. Krnerka u 310POBhBE. I'naBa 1. Kietka — BS‘dMMOJLei‘l(‘fl'BMe B rapMOHHUHU

ciydae ux mpucyrerBus). OT TOro, Kak IPOHUCXOAUT 3TO pacIpejiesieHHe
MEPBUYHBIX MaTEPUH Mexay Tesamu CyIIHOCTH, 3aBUCUT OU€Hb MHOTOE B
’KM3HU >)KUBBIX OPTAaHU3MOB, IIOPOH U caMa KU3Hb...

l _

BosBpamasce k Tomy, kakuMm obpazom Huxkosaii JIeBaiios Mor Jiesiath
BCE TO, YTO OH JIeJIaJI — COTJIACHO YIIPOIIEHHOU cxeMe: CITMHHOU U TOJIOBHOM
Mo3r — UWHCTPYMEHT, PeryJaupyoIui (ONpeessomuil) «OTKPBITHE»
6apbepPOB MeKIY YPOBHIMH, a MO3T 1 BCE MHOTOOOpAa3He ero CTPYKTYP — BCE
JleficTBUA HA ypoBHAX. KauecTBeHHAast cTpyKTypa Mo3sra (4ucsio MaTepuii ero
COCTABJIAIOIIMNX, WX Yuca0 Tea CyIHOCTH) OIpe/iesisieT BO3MOXKHOCTh
JIEUCTBUSA Ha TOM WiIM WHOM YypoBHe. CooOpa3HO 3TOMY HETPYIHO
MIPEJIOJIOKUTD, YTO OTKPBITHIA KAa4eCTBEHHBIH Oapbep MeKAy TeM WJIN
ZPYTUM YPOBHEM U HAJIMYHE TEJIA, 10 «HACBIIIEHHOCTH» (IUIOTHOCTH) HE B
IIOJTHOW M€epe COOTBETCTBYIOIIETO «CBOEH» chepe, MOTYT JIaTh BO3MOKHOCTD
B OTPAaHUYEHHOU CTENEeHM JIeHCTBOBATh HA HTOM YPOBHE, DU 3TOM CaMH
ZeiicTBusA OyZyT criocoOCTBOBaTh pa3BUTHIO 3Toro Tesna CymHoctu. MHaue
roBops, onpeaenénnas okraa Mosra IIO3BOJIAET ITPOU3BO/IUTDH
JEVICTBHA B COOTBETCTBYIOIIIEM /TMAITA30HE YACTOT.
YeMm BbIllle OKTaBa Mosra — TemM OOJIBIINH AHAIIa30H 4yacToT (OOJIbIINKA
00BbEM  peasibHOCTU) CTAaHOBUTCA A YesoBeka  yIpaBiisieMbIM.
HckyccTBeHHOE OrpaHUuYeHHe, co3AaHHOoe wuHTepBeHTCKOU CY u He
TO3BOJISBIIIEE TIPU PA3BUTUU PACIIUPUTH YACTOTHBIN TUANa30H (YBEJIUUIUTD
OKTaBy), COOTBETCTBYeT B IIOJIHOH Mepe TOMy, 4YTO aOCOJIIOTHOE
OOJIBIIMHCTBO JIIOJlel Ha 3eMJie MMeId MaKCUMyM TPU JIOIOJHUTEIbHBIX
Tesia CyliHOCTH.
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Kaxk aT0 cooTHecCTH € TeM, UTO y2Ke IIOHATHO U IOCTYITHO? PacckaspiBas
Ha CBOUX BcTpeuax ¢ Yurarensamu o cos3ganuu 3amutsl, H.B. JleBamos
JlaBaJ TIepBUYHbIE HABBIKU YIpPaBJeHUs TeM MUHUMYMOM, KOTODBIU
UYesnioBexky pocryneH. Ilpum Hanuuuu Ttpéx Tten CymHoctH, YesnoBek
TEXHUYECKM  HUMeeT BO3MOXKHOCTb  YHOPAaBJIATh  MAaTepUsAMHU, €€
COCTaBJIAIONIUMH, U 3AIUTHBIA KOKOH, B TOM WJIM UHOU CTeTIeHU MOIITHOCTHU
yKe U TaK CYyHIECTBYIOIIUN BOKpYT Tejia, Ues0BEK MOMKET «YCHUJIUTH»
HMEIIUMHUCSA Yy Hero HUHCTpyMeHTaMHu. VM Majio y KOro BO3HUKAJIU
npobseMbl Tpu co3fgaHuu Toro, uro H. JleBamioB omuchiBal. A ecyu
po06IeMbl U OBLIH, TO 3aKJII0YAINCh OHU B HEOIIPAB/IAHHOW YBEPEHHOCTH,
YTO 5TO HEBO3MOXKHO, MPUOOPETEHHON TMPU IIOJIyYEHUU BYJIbrapHO-
MaTEePUATUCTHYECKOTO 00pa30BaHUsA B yUeOHBIX 3aBe/IEHUSX, BOCIIUTAHUH B
ceMbe U cornuyMe. [IpuHIUNINAIbHOE OTJIMYME 3aLUTHI, KOTOPYIO CTaBUJI
cam Hukonail, — B Juama3oHe 4acToT, €€ GOPMHUPYIOIINX, TO ECTh B YHCJIE
MaTepui, 13 KOTOPBIX OHA ObLIa CO3/IaHa, HO U HE TOJIBKO.

dusryecKky IJIOTHASA KJIETKA, B 3aBUCHMOCTH OT BBIMOJIHAEMBIX €10
dyHKIIHMH, UMeeT pa3HOe KauecTBEHHOE CTPOEHUE B IIPE/IeJiax OJTHOTO U TOTO
’Ke MHOTOKJIETOYHOTO opranu3Ma. KiieTku, BRIIOTHAIONUE CaMble ITPOCThIE
dyHKIIMM B OpraHu3Me, KpoMe (GPU3NUECKH IJIOTHOTO TeJjla, UMEIOT 3UPHOe
teso. KileTku, BBIMOJIHAOIIHE Oojiee CI0KHBbIE (DYHKIIUM, MOTYT UMETH
acTpaJibHOE TeJ0 W Ha OIpPEJEJIEHHBIX 3TallaXx SBOJIIOIUKA TaKXKe |
MeHTabHOE(HBIE) Tesio(a). Takum oOpa3oM, *KUBas KJIETKa CyIIECTBYET B
OJIHO U TO »Ke BpeMs Ha JIByX wiau Oosiee ypoBHsX [Lnanersl. IIpuuém B
(u3nUecKn IJIOTHON KJIETKE IMPOUCXOAUT PacIIeIJIeHHE OPraHUYEeCKUX
MOJIEKYJT Ha MaTepuH, ux obpasyioiue. OcBOOOAHMBIINECS TEPBUUHBIE
MaTepuy HAYMHAIOT JBUTATHCA IO SAEPHOMY KaHAIY W PACIPENEISIOTCS
Mexay B(QUPHBIM, acTpPajJbHBIM M MEHTAJbHBIMU TeJaMH KJIETKH.
Bbnaromapss sromy, atu Tena (2duUpPHOE, acTpajJbHOE U MeHTaJIbHBIE)
COXPAaHSIOT CBOIO IIEJIOCTHOCTH. [IepBUYHbBIE MAaTEPUH KaK ObI OAITUTHIBAIOT
KJIETKY Ha €€ JIDYTUX YPOBHSX, COXPaHsis €€ IeJIOCTHOCTh. be3 MmocTosTHHOM
MOAIIUTKYA HEPBUYHBIMH MaTEPUSIMH Teja KJIETKH Ha APYTHX YPOBHSAX
TEPSIOT CBOU (PYHKITMOHAIHbHBIE KAU€ECTBa.

Jlsiss HopMasbHOTO (QYHKIIMOHUPOBAHUS JIOJIKEH OBITh HEKOTOPBIN
M30BITOK IEPBUYHBIX MaTepPHUH, 00pa3yIOIIUX KaKJbIH U3 DTHUX YPOBHEH
KJIETKU — 3(pUPHOE, acTpaIbHOE U MEHTAIbHbBIE Tesla. HEKOTOPBIA H30BITOK
IIEPBUYHBIX MAaTePUH CO3/IAET BO3BPATHOE IBIDKEHNE UX K HUKEJIEIKAII[UM
ypoBHAM KJeTKU. [IpescraBum cebe, UTO B KJIE€TKE TOJIBKO HAYAJICA IIPOIIECC
paciierieHusi. BpIcBOOO/UBINIECS] TIEPBUYHBIE MaTEpUH Yepe3 KaHas
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KJIETOYHOTO f7ipa YCTPeMJIAITCA Ha 3QUPHBIM ypOBEeHb KJIETKH, HO,
BCTPETHUB HA CBOEM IIyTU KadeCcTBEHHBIHM Oapbep Mexay 3GUPHBIM U
acTpaJbHBIM YPOBHSIMHM, OHH 4YAaCTUYHO pas3BopauuBawoTrcd. Ilpuuéwm,
nepBuuHasg mMarepusa G IOCTelleHHO HakamauBaeTcs Ha 3(QUPHOM ypOBHe
KJIETKH.

AdupHOoe Tes0 KJIETKU YIIOTHAETCA, U Uyepe3 HEKOTOPOe BpeMs ero
IUIOTHOCTh JIOCTHTAaeT OINTHUMAJIbHOTO YpOBHA. IIpojoskeHUe 3TOrO
IIpoliecca MPUBOIUT K U30BITKY NEPBUYHOU MaTepuu G Ha 3pupHOM
YPOBHE, UTO CO3/IA€T JBHUKEHUE 3TON MaTepuu ¢ 3(PUPHOTO YpPOBHA HaA
(pusrUecKy MIOTHBIN.

IIpu yrioTHeHUN 3(QUPHOrO Tesla YBEJIUYUBAETCsA CTENIeHb BIUAHUA
ero Ha MepHOCTh 3(UPHOTO ypoBHA. M Korja BeJIWYMHA H3MEHEHU:
MepHOCTH 3(UPHOrO YpPOBHA JOCTUTaeT KPUTHUECKOU BEeJIWYUHBI,
OTKPBIBAETCS KAYECTBEHHBIN Oapbep acTpaJbHOTO YPOBHS KJIeTKU. Ternepn
IIEPBUYHbIE MaTepUU [JOCTUTAIOT AaCTPAJIbHOIO YpOBHA KileTku. MU
AQHAJIOTUYHO, BCTpeYasi Ha CBOEM IIyTH KAYECTBEHHBIN Oapbep MEXAY
acTpaJibHbIM U IIePBBIM MEHTAJIbHBIM YPOBHAMM, IIOTOKU II€PBUYHBIX
MaTepuil YacTUYHO pas3BopaumBaioTcd. llepBuunsie matepuu G u F
IIOCTEIIEHHO HAKaIlJIMBAIOTCA HA aCTPAJbHOM YPOBHE KJIETKHU. ACTpaibHOE
TEJIO KJIETKU YIUIOTHAETCH, U 4Yepe3 HEKOTOPOe BpeMs €ro IJIOTHOCTHb
JIOCTUTaeT ONITUMAJILHOTO YPOBHA.

[TpomoskeHrEe 5TOTO TpoIlecca MPUBOAUT K H30BITKY IMTEPBUYHBIX
Matepun G u F Ha acTpajibHOM ypOBHe, UTO CO3[A€T ABM)KEHUE 3THUX
MaTepuil ¢ acTPaJIbHOTO YPOBHA Ha 3(QUPHBIN U Jlajiee Ha (QU3UYECKU
IUIOTHBIN. [IpW yIUIOTHEHUU acTPaJIbHOTO TeJla YBEJIMUYHUBAETCA CTENEeHb
BJIVAHHA €ro Ha MEPHOCTb aCTPaJbHOrO ypoBHA. M Korza BelnyuHA
W3MEeHEeHUsT MEePHOCTH acCTPAJIbHOTO YPOBHSA JIOCTUTAeT KPUTHUYECKOU
BEJINYMHBI, OTKPBHIBAETCS KAaveCTBEHHBIA Oaphep MEPBOTO MEHTAIHHOTO
ypoBHA kjeTkd. llepBuunsie wmatepun G, F u E 1nocrenenHo
HAKaIUINBAIOTCA HAa IE€pBOM MEHTAJIbHOM YypOBHe kieTkd. Ilepsoe
MEHTAJIbHOE TeJIO KJIETKU YIUIOTHAETCA, U 4Yepe3 HEKOTOpPOe BpeM:A ero
IJIOTHOCTD JJOCTUTAET ONITUMAJILHOTO YPOBHS, U BCE ITIOBTOPSIETCSH BHOBb...

Cnenyer OTMETUTb, UTO KaXK/Jblil KayeCTBEHHBIM Oapbep MeXay
IUIaHETAapHBIMU chepaMi MAKCUMAJIBHO BJIMAET HA IEPBUYHBIE
MaTepuH, He BXOAAIIHE B KadeCTBEHHbINH cocraB cdep, uepes
KOTOPbIE€ OHM ABUIKYTCH. DTO CBA3aHO C TeM, UTO IJIaHETapHble cdepsl
HEe HMEIT B CBOEM KAaueCTBEHHOM COCTaBe CJEAYIOIIe IepBUYHbIE
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MaTepuu: apupHasa cdepa — MmaTepuio G, acrpasipHad cdpepa — maTepuu G u
F, nepBasa meHTanbHasa chepa — matepuu G, F u Es.

—

[ToHmMaHMe 3TOTO IpoIlecca B IEJIOM SIBJISIETCA KJIIDUOM K pasrajke
MexaHu3MOB namaTu u Co3HaHUs, KOTOPble PAaCCMOTPUM B JaJbHEUIIIEM.
I[Ipy HOpPMaJBHOM COCTOSIHUM OpraHu3Ma II€pBHYHbIE MaTepUH,
BBICBOOOIUBIIIKECS B pe3yJbTaTe PACIIEIVIEHUS OPraHHYECKUX MOJIEKYJT
(pu3myeckn IUIOTHOM KJIETKOW, PABHOMEPHO PACIHPEEIAIOTCA MEXKIY
3¢GUPHBIM, aCTPATILHBIM U IIEPBBIM MEHTAJIBHBIM TeJIaMU KJIETKH, YTO U JAET
BO3MOKHOCTb KKI0H KJIETKE MHOTOKJIETOYHOT'O OPraHN3Ma aHAJIOTUYHOTO
CTPOEHHUS BBIMOJHATH CBOM (QyHKIuHM. KileTku opraHusma, HMeloIue
pasHble PYHKIIUH, OTJIMYAIOTCA JAPYT OT APYyra KaueCTBEHHBIM CTPOEHHEM.
OHU MOTYT UMETh TOJBKO 3(pUPHOE TeJI0 WU 3(PUPHOE U aCTPaJIbHOE, WU
a¢dupHOE, acTpaJIbHOE U IMEPBOE€ MEHTAJIbHOE Tejia. IIpu 3TOM KarKIbIi
YPOBEHb KJIETKH MOJIyJaeT TOJBKO 4YacTh BbIPa0aThIBa€MOro
KJIeTKOU moreHmuasa. CielyeT OTMETHTh, YTO nepBuuHasi matepus G
yJacTByeT B padoTe Ka:KJAOro U3 TeJ KJIETKH — 3(PHUPHOro,
acTpajJIbHOI0, NIEPBOT0 MEHTAJIBHOTO.

BcrmoMHUM, YTO ITEpBUYHBIE MAaTEPUU BHICBOOOK/IAIOTCS B PE3YJIbTATE
pacmierieHus1  (QU3UYECKH  IUIOTHOM  KJIETKOM  OpPraHHUYeCKUX U
HEOPTaHUYECKUX MOJIEKYJ. ITU MOJIEKYJIBl TPUHOCATCA B KJIETKY
KPOBOTOKOM U IO/l BO3/IEHICTBHEM OCMOTHUUYECKOTO (TYpropHOTO) /IaBJIEHUS
MIPOHUKAIOT Yepe3 KJIEeTOYHYI MeMOpaHy BHYTpPb, I/le, COOCTBEHHO, H
IIPOUCXOUT HX pacuiemienne. JPEPeKT OCMOTHUYECKOTO KJIETOUHOIO
JlaBJIeHHs, KaK W TpUpPoZa JIOOOTO [pyroro AaBjIeHUs, OCHOBAaH Ha
nepemnaje ypoBHell MEPHOCTH MeKJAy BHEUIHed M BHYTpPeHHen

5 Bosiee moapo6HO 06 aToM cM. H. JleBammoB «IlocieaHee obpaleHre K 4eJI0BEYECTBY », TJIaBa 1.
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cpeaamMu KJIETKH, paseIEHHbBIMU KJIETOUHOU MeMOpaHOH.
I'uapodobHble (BOAOOTTAJKUBAIOIINE) CBOMCTBA KJIETOYHON MeMOpaHHBI,
HMeEIOIe OJWH >KUPOBOM U JBa OEJKOBBIX CJIOsI, OOecreuynBaloT
COXpaHEHHE 3TOTO Iepernaza MEPHOCTH. ITO IPOUCXO/IUT B Pe3yJIbTaTe TOTO,
uro  KUPOBOM CJIOM  KJIETOYHONH  MEMBPAHBI
OTTAJIKMBAET MOJIEKYJIBI BO/IbI. B pesynbraTte, n3 IIa3Mbl
KPOBH B KJIETKY IIPOHUKAIOT PACTBOPEHHBIE B Hel (I1a3Me) OpraHuYecKue
U HeOpraHWYecKHue MOJIEKYJIbl U HOHBI. Takum o0pas3oM, KJIeTouHas
MeMOpaHa BBINOJHAET PoOJib KUBOro ¢uiabtpa. Ilepeman MepHOCTH
00Yyc1084€H MeM, UNMO HACLIWEHHbLIL U HEHACLIWEeHHbLIL 600HbLE
pacmeopst umerwm pas3Hvle YpoeHU COOCIMBEHHOU MepHOCmu.
YeMm OospIIIE MOJIEKYJIA M YEM TSXKeJIee e€ 00pas3yrole aTOMbl, TEM BBIIIE
eé coOCTBEHHBIN YPOBEHb MEPHOCTH. VX pacTBOPUMOCTh O0YCJIOBJIEHA TEM,
YTO OHU B COCTOSTHUM COTJIACOBAThCA C MOJIEKYJIaMH BOJABI. BO3MOKHOCTB
COIVIACOBAaHUA ompedeasiemcs 6eAUuMUHOU nepenada mepHocmu
MEXKIy STUMHU aTOMaMH WA MOJIEKYJIJaMU U HaJIUYHEM B Cpefle 80.1H,
Hecywux 6 cede cousmepumbsle ¢ IMUM nNepenadom KoaredbaHusn
MmepHocmus.

[Ipy TOIJIOIEHUHU WJIM U3JIYyYeHUH TaKUX BOJH IPOUCXOJUT
BBIDAaBHUBAHUE YPOBHEH MEPHOCTH MOJIEKYJ. MOJIEKYJIBI BO/IBI YCTOMYHUBHI
MIPAKTUYECKU B ITIpe/iesiax BCETO JiMara3oHa CyIIeCTBOBAHUSA (DU3HMYECKU
IUIOTHOTO BellecTBa. V3-3a Masoro mosiekyssipHoro Beca Boabl (H=0 —
18 a.e.) cOOCTBEHHbBIN YPOBEHb MEPHOCTH €€ MeHbIIIEe COOCTBEHHBIX YPOBHEH
MepHOCTel OOJIBPIIMHCTBA MOJIEKYJI, B HEW pacTBOpseMbIX. IlosaTomy B
pe3yJsibTaTe MOJIEKYJIIPHOTO B3aUMOJEUCTBUSL COOCTBEHHBIH YpPOBEHbD
HACBIIIIEHHOTO pPacTBOpAa OKa3blBaeTcs BbIllle COOCTBEHHOTO YPOBHA
HEHACHIIIEHHOTO.

Kcratu, rugpodobHbIe (BOIOOTTAIKUBAIOIIAE) CBOKMCTBA KHUPOBOTO
cJ10s1 MeMOpaHBbI CBSAI3aHBI C TEM, UTO €r0 YPOBEHb COOCTBEHHON MEPHOCTH
He KeaHmyemcst ¢ COOCTBEHHBIM YDOBHEM MEDHOCTH BOJABL. A 3TO
O3HAYaeT TOJIPKO TO, YTO IMPOHU3BIBAIOIINE BOJAHYIO CPEAY BOJIHBI HECYT B
cebe KkojebaHUWEe MEDHOCTH MeHbUlee, HeM pasHuuya medxHcoy
YPOBHAMU COOCMBEHHOU MepHOCMU MOAEKYAablL 600bL U
MoO1eKYyabL dcupa.

HTak, n3 HaACBIIIEHHOTO BOJHOTO PACTBOPA, KOTOPBIN ITPEACTABJISAET
u3 cebs w1azMa KpoBu (MMeroias 060Jiee BHICOKHH YPOBEHb COOCTBEHHOM

6 Bosiee moapo6HO 06 3ToM cM. H. Jlepamos «CymHocts u Pazym», riasa 1.
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MEPHOCTHU), MOJIEKYJIbI YCTPEMJISIOTCS Yepe3 KJIETOUHYI0 MeMOpaHy BHYTPb
KwieTku. [Ipm 3TOM HecBA3aHHBIE MOJIEKYJIBI BOJBI OTTAJIKUBAIOTCS
JKUPOBBIM CJIOEM KJIETOUHONM MeMOpaHbl. I1o3TOMy BHYTPh KJIE€TKU Uepe3
MeMOpaHy IIPOCAYMBAIOTCA CJI0KHOOPTAaHM30BAaHHbIE OpPTraHUYECKHE U
HeOpraHWYeCKHe MOJIEKYJIbl, UMeIoIIe COOCTBEHHbIE YPOBHHU MEPHOCTH,
cou3Mepumble ¢ COOCTBEHHBIM YPOBHEM MEPHOCTH JKUPOBOH IMPOCTOUKH
KJIeTOYHOU MeMOpaHbl. Ternepp BCIIOMHUM, YTO KaXKAbIH aTOM WJIU
MOJIEKYJIa MUMEIOT COOCTBEHHBI ypPOBEHb MEDHOCTU, MPH KOTOPOM OHH
ycTouuuBbl. [IpoOHUKINIME UYepe3 KJIETOYHYI0 MeMOpaHy MOJIEKYJIbI
pacuierisiioTes, Tmomnazsas B cdepy BIUAHUA KIETOYHOTO sApa H
mutoxoapuanbbix PHK?, re OHM W pacmajaloTcs Ha IepBUYHBIE
Marepuu, ux obpasyroiiue. B mpuHInIe, B KJIETKE MTOCTOSHHO IIPOUCXOAT
yIpaBJisieMble fJIepHblE PeaKIUH, O 4YE€M COBpPEMeHHas HayKa TOJIbKO
MeuTaer.

\ \\ - ° \

L Mnasma FonoaHas knetka CbiTas knetka

MO>XHO TPOYUTAHHOE COOTHECTH C TAKOU MOIYJISAPHOHN MPOOIEMOH,
Kak MoxyJeHue u Haobopor (Habop Beca). He 3abpiBass o0 TOM, UTO
COBPEMEHHBI «30poUeno8eKk» Cco3/laBajica IyTEM I1a0JIOHHOTO
BOCCTAaHOBJIEHHSI npomoYeno8exka u TOACTPOUKON ero pyOaIiku IOf
KOHKDETHbIE HYK/IbI, JIOIyCTUM, UTO IIEJIBIA PsAJ 0COOEHHOCTEH, OBIBIINX
paHee BOCTpeOOBAaHHBIMH W HY)XHBIMH, B HAcTOsIee BpeMsa B
CYII[ECTBYIOIIUX YCJIOBUSAX MOMKET IPeJCTaBIATh Oe3(c)mone3Hnrii (mpu
IIOBEPXHOCTHOM oOpaieHun K npobseme) 6asnnact. He cekper, uTo Habop
Beca y MHOTHUX JIIOZIeH MPUYypPOUYeH K OIpeAeeHHOMY Boapacty (rpybo —
HAYWHaeTcss B 35-40 JIeT), K OIpPEeNeJEHHOMY (QU3HOIOTHIECKOMY

7 Bosiee moapo6HO 06 aToM cM. H. JIeBamoB «CyiHocTs 1 Pazym», riasa 2.
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cocTOSIHMI0  (HampuMmep, 1epuoj; OEPEMEHHOCTH HW  TPYAHOTO
BBIKapMJIMBaHUSA pebEHKA y keHIHH). OIyCTUM IOKa TO, UTO 0e3 HaJeM bl
HAa HM3MeHEHHe KOHCTUTYIUHM, 4acTo (0coOeHHO, /laMaMu) Ha3bIBAETCS
HACJIEZICTBEHHOCTBIO WJIU <«IIUPOKOU KOCThbIO». HeKkoTophIll «3amac» Ha
(pu3myecku MJIOTHOM YPOBHE MMETH Iiejecoo0pa3HO B cilydae, KOTZla Ha
OCTJIPHBIX YPOBHAX IPOUCXOJAT PEryJsApHble AKTHUBHBIE JAEHCTBUA, HE
BKJIIOYAs TO, UTO TaM ocyuiecTBiserca Mo3srom YesioBeka kak Obl 6e3 ero
OCO3HAHUSA, W IPOUCXOJUT TaKKe HMEHHO TaM, OCODEHHO €CJIU TaKue
ZlelCTBUS IIPUXOJIUTCSA COBEPIIATh BHEIJIAHOBO, & HE CTPOTO «II0cJIe obesa».
Tenepb BCIOMHHUM, YTO U3 UMEIOIIEHCS I JKUTEJIS 3EMJIM HOPMBI B IIIECTD
tes1 CyIIHOCTH, Ha KaKOW-TO CPOK «BbIJIaBAJIH» TOJIBKO TPHU, IJa U TO — He
BCerjia MeJIUKOM, IUTIOC €Ié U MOTPYAUTHCSA HYKHO, YTOOBI 3apaboTaTh. A
Mo3r «IpUBBIK», U BCE OTCTPOEHO OBLIO HUCXOAA U3 TOTO, YTO HMMeeTCs
ropaszio OOJIbIlle M, MaJI0 TOTO, — UMH IOJIB3YIOTCA aKTUBHEE U IO JEJY.
ITosTomMy K TOMy MOMEHTY, Kor/ia UesoBek «co3peBai», HapabaTbiBas cebe
JIOCTATOYHOE YHCJIO TeJ W OTpabaThiBash HABBIKU IIOJTHOIIEHHOTO WX
HCIIOJIb30BAHUSA, 3aKOHOMEPHO CO3/ABAJIMCh 3allachl JJjid aKTUBHBIX
JleficTBUM. BpIXoA W3 TaKOro 3aTPYAHUTEJIBHOTO JUUIA MHOTHUX JIIOAEU U
0COOEHHO J1aM, TOJIOXKEHUS MOKET OBbITh pa3HbIM. MOXXHO IOIIBITAThCS
3arachl MOTPATUTDh — JIJIsI 3TOTO OOJIBIITMHCTBO BUJIUT OUEBU/IHBIN BBIXOJT —
YCUJIUTB Harpy3ky Ha pusndecku IJIOTHOe Tesio. HemocraTok aToro metozia
B TOM, UTO W Pa3BUBAThCA OYAET TOJIbKO (PU3WYECKH ILUIOTHOE TEIO. A B
OIpeJIeJIEHHOM Bo3pacTe, (HampuMep, B IPeANEeHCHOHHOM), Oyzer
CTAaHOBUTHCS IIPOCTO JIEHb (XOTSA 3TO HE TOJIBKO B IpeneHcnoHHoM). Ho ¢
TaKUM K€ yCIIEXOM MOXKHO YBEJIUYUTH HArpy3Ky Ha Jipyrue tena — 3GdeKT
Oyzer make Jiydllle, Beib Ppa3BUBAThCS HAYHET HE TO, YTO IMPU HEMHUHYEMOK
TPU3HE OyZAET MpeZlaHo 3eMJIe WJIU OTHIO, a TO, YTO B PeIbHOCTH YestoBek
coboit u mpezcraBisieT — Mo3r. U Tanus — MOSBUTCS TaM, T/ie OHA U ObLIa
3aaymaHa. Jlymaro, He HyXHO Impoaosikarb. HoO ecim HeMHOro
«10¢aHTa3UPOBATH» U IMPEJICTABUTD, UTO UeJIOBEK MPU CBOEM Pa3BUTUH B
HBIHENTHeN pyObaiike «30poduesioBeKa» JOCTUT OIPENIEIEHHOTO ycIlexa, U
okTaBa ero Mo3sra npeBbicuiia 60 (1 6osiee), To COOOPa3HO BO3MOKHOCTAM
aToro YesmoBeka W TOMY, YTO Ha HETO B COOTBETCTBHUU C TaKOBBIMH
BO3MOKHOCTSMH BO3JIOKEHO U UTO OH caM Ha cebs BO3JIOXKWI (BeApb IIPU
TaKOM YPOBHE Pa3BUTHSA WHaAUe U OBITh HE MOKET), — Oy/IyT COBCEM HHBIMU
U TpeboBaHMA K DHEPreTUYECKOMy oOOecreyeHUI0 TBOPHUMOTO, U
3aKOHOMEPHbBIE (3aIJIaHNPOBAHHBIE) ITPOSABJIEHUSA ITOTO Ha pybamke. U ta
OCO3HAaHHOCTh, C KOTOPOM BCE B 3TOM cJaydae OyAeT HeNpPeKJIOHHO
OCYIIECTBJIAThCA /I MAKCHMQIBHO VCIEIIHOTO PENIEHUA 33J1a9u
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0€30THOCUTEJIPHO y/I0OCTB, MHEHHS OKPYKAOIIUX U IMPOYEH MUIIYPhI —
TOJIBKO IIOAATBEPIK/AeT CKa3aHHOE.

1.4. CpITOCTH

B pesyJibTaTe IIOCTOSAHHO IIPOUCXOJIAIIETO mpoiiecca
BHYTPUKJIETOYHOT'O PacCIleryIeHus, epernaj, MEPHOCTH MEXK/Ty KJIEeTKOU U
OMBIBAIOIIEN €€ maa3Mou coxpansercs. CiaelyeT OTMETUTh, UTO BEJIMYUHA
9TOro Tmepernaaa Kosiebsercsa. [Ipu HAChINEHHUU KIIETKH Yepe3 IIa3zMy
OpraHMYeCcKUMH ¥ HeopraHmueckuMu Mostekynamu COBCTBEHHBIN
YPOBEHDb MEPHOCTU KJIETKHN YBEJIMUYUBAETCA. Korma oH
CTAaHOBUTCS COU3MEPHUMBIM C COOCTBEHHBIM YPOBHEM MEDHOCTHU ILIA3MBI,
IIPUTOK HOBBIX MOJIEKYJI BHYTPb KJIETKU yMeHbIIaeTcsA. KieTka — «cbITa»,
T.e. MAKCHMAaJIbHO HAacChIllleHa OpraHUYeCKMMU MoJiekyjaamu. Korza
U3MEHAIONUNCA YPOBEHb COOCTBEHHOM MEPHOCTH KJIETKH CTaHOBUTCS
HECKOJIPKO BBIIIE COOCTBEHHOW MEPHOCTH IUIa3Mbl, 603HUKaem
oOpammoe dsulceHue MOAeKYA U3 KaemKU 8 naa3my. B cuy Toro,
YTO TOT HEPETAJT MEPHOCTH HE3HAUUTETHHBIN, 8 08UMCeHUEe NPUX00m
MOABLKO MOACKYAbL, COOCMBEHHBII YPOBEHbL MepHOcmu
KOMOPb®HIX COUBMEPUM C BEAUMUHOU ImMo20 nepenada. VvMeHHO
TAaKUMU MOJIEKyJaMU SBJAIOTCSA IIJIaKW, BO3HUKIIKE B IIPOIlECCe
pacmennenus. lllnaku — 3TO MOJIEKYJIbl, KOTOPbIE KJIeTKAa He B COCTOSSHUU
paciienuTh B CHJIYy TOTO, YTO HX COOCTBEHHBIH YPOBEHb MEPHOCTHU
He3HauuTeJieH, U mno3ToMy coszaBaeMmble Mosiekysamu JHK u PHK
CTOSTYUME BOJIHBI IIepelajia MEPHOCTH He OKa3bIBAlOT KaKOTO-JIH00
CYII[ECTBEHHOTO BJIMAHUSA HA UX CTAaOMIBLHOCTh. TakuMm 0O0pa3oM, TOKCUHBI
OKa3bIBAIOTCS B IIa3Me, U Jlajiee uyepes JuMdaTUuIecKue cOCyAbl Ma3Ma,
Hecyllass TOKCHUHBI, BOCCOEIUHSETCS C OCTaJIbHOU KpoBbl. Ilo BeHam
HaChII[eHHAasA [IJIaKaMU KPOBb MOIAJAeT B Cep/lle, KOTOPOE MO/, AaBJIEHUEM
TOHUT 3Ty KPOBb B IIOYKHU, I/IE OHA OCBOOOXKIAeTcs OT IIJIaKoB... Ho 3To
TOJIBKO OZIUH IIyTh BHIBO/IA IIIJIAKOB.

[Tepuoanueckoe KoJiebaHWEe MEPHOCTH MEXAY KJIETKOW U IJIa3MOM
00yCJIOBJIEHO TEM, YTO CKOPOCMb PACWeNnaeHU Op2aHU4ecKux
MOEKYA BHYMPU KAeMKU MeHblUle CKOPOCMU NPUmMoOKa ux 6
Kaemxky. A amo o3Hauaem, umo éce PYHKYUU KaemkKu 8 uacmHocmu
U 6ce20 Op2aHU3MA 6 UYeaoM, 3aA6UCAM HANPAMYW om
akmueHocmu npoyecca pacwenaeHun. VIMeHHO aJApeHaJ uH
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SIBJIAETCS TEM YCKOPHUTEJIEM BHYTPHUKJIETOYHOIO paciuervieHus, 6es3
KOTOPDOTO OpraHW3M HE€ B COCTOSHHHM OO0ecrneuyuBaTh CBOIO
aKTUBHOCTBb. [lo0 Mepe pacuierieHus, KOHIEHTPALUA OpPTraHUYECKUX
MOJIEKYJI YMEHBIINIAETCS, YTO IIPUBOJUT K YMEHBIIEHUI0 COOCTBEHHOTO
YPOBHA MEPHOCTH KJaeTKM. HampasieHue [JBUKEHUA MOJIEKYJI
uzMeHseTcAa. KileTka «mporosioianachk», 1 OpraHuuecKUe MOJIEKYJIbl BHOBb
HAuUMHAIOT JABUTATbCA U3 IJIa3Mbl BHYTPb KJeTKU. ITOT mporecc HE
OCTAHABJINBAETCS /10 CAMOM CMEPTHU JIIOBOI'O :KUBOI'O
OPT'AHU3MA — 0T OJHOKJIETOYHOTO /10 CAMOT0 CJIO}KHOOPTaHU30BaHHOT'O
MHOTOKJIETOUHOTO.

BcImtoMHMM, YCIOBHO KUBYIO KJIETKY MOKHO Pa3/IeJIUTh Ha TPH YaCTH:
HU3KOOKMABHDBLIL U 8bICOKOOKMABHBIIL 8bL1600bL U YEHMPANbHAA
yacmo. Bceé, umo Mewaem Kaemke HOPMAABLHO
dynxyuoHuposamv, — O0O0ANHCHO ObIIMb 6bIBEOEHO C
UCNO0Ab3068AHUEM 08YX U3 YKASAHHBLLX €€ uacmeil.

JKuBasi KJeTKa SABJISETCS MHOTOCTYIIEHYAaTOH (MHOTOOKTaBHOW)
cTpyKTypoir (32-96). IloTeHIMaJIbI BBICOKMX OKTaB CJyXKaT JJIso
MOoZJlep>KaHusA TPAaBUTAIIMOHHBIX YacTOT ¢BsA3u KiteTku ¢ Mo3srom. Aysbeno
KJIETKH BCETZ[a PAaBHO HYJIIO, U IIPU €TI0 HApyIIeHUH KakK/1asd KJIETKa TpeOyeT
oT Mo3ra «IOAIUTKH» WX BHIBOZA JIMIITHUX OTEHITUAIOB. B aTOM Citydae
Mo3r u (popMHUpYeT NPAMYIO 3/IPECHYIO IIOCTABKY WJIN MOJAKIIOUAET KAaHAJIBI
BBIBO/IA JIUIITHUX HOTeHIHaoB. Eciim Mo3r mo KakuM-TO IPUYHUHAM 3TO
cnenatb HecriocobeH, To IIporpammbl «CBeTJI» uepe3 B3auMO/IENCTBHE C
HHUM, «BOCCTAaHABJIMBAIOT» MMOTEHIIUAJIBI UJIM CIIOCOOCTBYIOT MOIKTIOUEHHIO
KaHAJIOB BBIBOJIA JIMIIHUX 4YacTOT. KileTka, Kak CTPYKTypa, CYIIECTBYET B
ZByX mpocrtpaHcTBax. IlepBoe — MarepuasibHOe, B BUZE COOPKH HOHOB
(wnu, ecsim OBITH TOUHEE, CUSHUS CEMHU MEPBUYHBIX MaTepui, 0 4YEM U
pacckaspiBasi H. JleBalioB) U BTOpO€ — HeMaTepUaJbHOE, WIH B BU/JIE
HEWHEPIIMOHHOU Macchl (KOTOpasi co3/laHa B3aUMOEUCTBUEM 3(PUPHOTO,
acTPaJIbHOTO M MEHTAJIBHOTO TeJI KJIeTKU). Becé amo emecme u cozdoaém
00HY «cucmemy» — Kaemky. Bropas udactb 3aHuUMaeT 97% o01Iei
CTPYKTYPbI KJIETKH, 1 UMEHHO B HEH U UAYT Bce mpeobpaszoBanus. KieTka
OTrpaHMYeHa CTPYKTYpPOH KOHTPOJISA, IOCTPOEeHHOH B popme kyba. BoT aTy
CTPYKTYpy KOHTPOJII U HEOOXOJAMMO B3aMEHHUTh Ha J[0/eKadApaIbHYIO
dopmy. 1o u penawot IIporpammsel «CBer/I», mOMUMO IPOIECCOB,
BBI3BaHHBIX H3MeHeHuUsAMH B Cucreme xku3HeoOecrnedeHus1 YesioBeka
MIPAKTUYECKU y BCeX JIoJled. JIpyroe mes0 — 4TO MPOUCXOAUT B KAKIAOM
YenoBeke OT OTUX W3MEHEHUH. 3/1ech yMECTHO HAIlOMHUTh IIPO
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OMOJIOTUYECKYI0O OKTaBy M COOTBETCTBYIOIIYIO €W YacTOTy SHEPTHH,
OTIPeIEJIAIOIUX KOHKPETHYI0 KOHCTPYKITHUIO IIOCTPOEHUS ITPOCTPAHCTBA.

Bunampl okTasB:

- My3bikasibHasA, NI KOMaH/IHas OKTaBa;
- MaremaTuueckass OKTaBa;

- [TapameTpryeckas OKTaBa;

- YacroTHas OKTaBa;

- IToneBast okTaBa;

- KopoBast okTana;

- buosornueckas okTana;

- NudopmarninonHasa OKTaBa.

Bce OUOCTPYKTYPHI, BKJIIOUasd U YesioBeKa, HOCTPOEHHI TaK, YTO UMEIOT
Bech HabOp okTaB OT 16 mo0 128. OHHM pa3JIWYHBI 10 HA3HAUEHUIO, U
npeobsialaHye TOW WJIM UWHOM TIpynmbl OKTaB (OpPMHUPYET OCHOBY
OMOCTPYKTYPBIL.

MoXHO He OOBACHATH, HACKOABKO 6aX}CHO B608peMs
«noob6edamv» AU «cxo0ums 6 myaaem» — ecau Hapyulraemcs
pexcum, 8 HCUBOIU KAaemKke Npoucxooam udmMeHeHusl aavoeoo,
cdeuz cpedHeill moukuU, HapyuweHUus 8 cucmeme ceéa3u ¢c Moszz2om u
m.n. Takue KjIeTKH OO0 OTMHPAIOT, JTUOO CTAHOBSTCS «BaMIIMPaMU» B
cpe/ie OCTaJbHBIX KJIETOK. IIpM 5TOM HapyIIaeTcsi «MUPHAs» XU3Hb W
OKPY?KaOIIUX KIETOK.

1.5. BaaumoaencrBue rapMOHUU

Celiuac «IIOJTHBIM XOZOM» HJET IMPOILECC KOPPEKIUU KOHCTPYKIIUU
Mos3sra u ocBo60K/IeHre OT KyOn4ecKol CTPYKTYpBI Kak camoro Mo3sra, Tak
1 MHGOPMAIMOHHOTO 0becIieueHus ero JeATeJabHOCTH. He BuAETh 5TOTO B
IIPOSABJIEHUAX Halllel )KU3HU — HEBO3MOKHO.

JKuBasi KJeTka, Kak Mbl yxKe yOeqwnch, — HeNmpocTas Bellb U
MTOIXO/IUTH K 3TOMY HY?KHO IMEHHO TaK, Kak yuut H. JleBamos — cHauasia
B IOBEPXHOCTHOM (TIEPBUYHOM ) IOHUMAaHUH, a IOTOM BCE TJIy0Ke U TIy0Ke,
€CJTH, KOHEYHO, eCTh JKeJIaHWEe TI03HABaTh, IIOTOMY YTO (PU3UKA IIpoIecca
4ype3BbIUANHO cj10kHadA. OHa OCHOBaHa Ha B3auMojielicTBUU rapmoHuii! f
He OImMOaICh — He Ha JOCTIIKEHUHM TapMOHHWHU, a Ha B3aMMOJEHCTBUH
2apMoHUill nepB8uUHHbIX Mamepuit dHep2uil.
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Kaxpaa «xkierouka» MOTEHIMAJIBHO HMeeT Oojiee 300 TeTPasApOB.
BoT Hacko/IbKO KJIETKA MOTeHI[UAIbHO MoItHa. Ho mpobiiema B ToM, 4TO He
BCE TETPAa’/Aphl aKTUBHUPOBaHBI. KieTka, [OmycTHM, Ha IIOJOIIBE
aKTUBHUPOBaHA TOJIBKO IO 5-7 TeTpasapaM... KieTka neueHu — OKOJIO
200 TeTpaj3ApPOB, a KJIEeTKA CcepJeyHOH MBIIMIB — IO04YTH 300
TETPa’APOB. BoT yeM OTINYAIOTCA KJIETKH B OJJHOM OpPTaHU3ME W,
COOTBETCTBEHHO, QYHKIINY Y HUX — pa3Hble. [IppHUMaroe-3aaniasi cyTh
KOHCTPYKIMH (3TUX «TaHTeJei»,
COCTOSIIIUX U3 JIBYX /1071eKas/IpOB U ’ -

| — . "
OZHOTO TeTpasjpa) B TOM, 4YTO P ™ | / X ---'\’/.
TeTpas/[p IPUHUMAET SHEPTHUIO, HO U E y \
. . B 4 \
ormaér e€. IlpencraBbre ceOe, ‘ ; ~

HACKOJIPKO CJIOKHEUIIIUHA IIpoIece
MIPOUCXOUT!

Ho 3TO TOJIBKO JIMIIIH TOBEPXHOCTHBIE UCCIIEOBAHUS, TIOTOMY UTO Y
Ka’KJIOTO TeTPas/[pa eIlle — Y KOTO 44 BJI0KEeHUsS] aKTUBUPOBAHO, a y KOTO U3
44-X BJIOKEHUH (BJIOXKEHUE — JIOJI9KA3AP-UKOCA3/[p) — BCEro OJiHA Iapa
BJIOKEHUU, y Ipyroro — 10. bosiee TOHKHE QYHKIIMM TapMOHUU CTPYKTYPBI
— JIBa JlofieKasipa U UKOCa’Ap. A B KJIETKE TaKUX CTPYKTYP OUYE€Hb MHOTO.
Bom u noayuaemesn kak pa3 esaumodeiicmeue capmoHuii!

Bcé, uro BpeaHo maaa YesmoBeka (OorpoMHas BO3MOKHas
KOMOWHAIMs BUPYCOB), IPEAIIOIATAET CYIIIECTBOBAHNE TAKOTO KOJIUYECTBA
CTPYKTYP KJIETOK, IIPU KOTOPOM IOABJIAIOTCA COOTBETCTBYIOINE « CIIEKTPHI»
B COBEPIIIEHHO Pa3HbIX cucreMax opranusma Yesnoseka. Hy:kHO IOHATD, UTO
COBEPIIIEHHO PA3HBIE CTPYKTYPbI ATOMOB n
AHTHUATOMOB OOPMUPYIOT PACOBYIO
IMPUHA/JIEZKHOCTD YEJIOBEKA, reHeTUYeCKHUU KO, CTPOTYIO
cucreMy 3amuThl ((PUIBTPHI), U TOJBKO TPAHCMYTAIlUSA CAaMOU 3alUTHOU
CHCTEMBI NIOPOKJAET PAa3BUTHE «BUPYCOB», 0 YéM u roBopus H. JleBaiuos,
HO €T0, K COJKaJIEHUI0, MaJIO KTO C/IbIIIaj. MoKeT ObITh TOCTPOEHO OKOJIO 48
MWLJIMOHOB KOHCTPYKIIUN SJIEPHBIX PEAKTOPOB, HAa OCHOBE KOTOPBIX,
COTJIACHO 3aKOHaM (POPMBI, POK/IaeTCA UesoBeueckuil opranusM. [Ipusesny
TaKOU TPUMEP i 00pas3ymIlel, BOJOPOAHOU cHCTeMbl. Bce Tpu
BOJIOPOZIHBIE CHCTEMBI COZIEPIKAT 110 108 coeaMHEeHU, BKIIOYAIOT B cebst
IPU3HAKN PacoBOM NIPUHAJJIEXKHOCTH, MPU3HAKU pasfieJieHus 10
nuBwiIn3anuAM (8 muBWIM3aINUil), a TakKe pas/iejleHHue Ha MYXUYUHY U
JKeHIUHY. BusinTe, Kak BCE «IIPOCTO» B MOHUMaHUU. BOT 4TO Takoe »kuBas
KJIeTKa. BOT ¢ yeM MPUIIOCh «CTOJIKHYTHCSA» W YTO MO3HATh Osiaromaps

34



tpygam H. JleBamoBa, A. XaTeiO0Ba W NPUMEHUTHh IIPH CO3JTaHUHU
IIporpamm «Cset/I». Ho riiaBHyI0 poJib B 3THX IIpOlieccax BCE JKe ChIrpal
caM reHeparop, co3aanHbii H. JleBamoBsiM. B 3TOM U HpPOABUIUCH €T0
BO3MOXKHOCTH  KaK  K6a3udcueoz2o0 op2aHu3ma, CrIocoOHOTO
CaMOCTOSITEJIPHO IIPOU3BOJUTH «IIEPECTPOUKY» B COOTBETCTBUH C
IIPOUCXOJAIMMHY U3MEHEHUAMHU KaK U3BHe, TaK U HA KJIETOYHOM YPOBHE U
npuHATusA win Henpuatua IIporpamm  «CBer/I» 14 pelieHus
KOHKPETHBIX 33J1a4, ONpeJieJIEHHBIX UM Ke OTHocuTesJbHO Ilosib3oBaTens,
TeKyIIUX IIpobJieM, CBA3aHHBIX CO 3/0pOBbeM, pa3BuTheM Mosra u
BO3MOXXHOCTAMY OTHOCUTEJIBHO NONaJlaHuA NHAUBHU/IA B baHro0.

Koneuno ke, xoppeknus Mosra mia nonazganuss B BaHio — 3To
HECKOJIPKO He TO BbIpakeHue. Eciii TouHee — WUJIET OKa3aHUE MTOMOIIU 10
aJlanTaliiy KUBOU KJIETKH K HU3MEHSIONIUMCA YCJIOBUAM IPOUCXOAIINX
nporieccoB. Cucrema YmpaBjeHHUsl YKe «pa3pellna» TEeXHUYEeCKd 35TO
ncnoaHuTh. [lokazartens — ycnemHoe npuMeHenne Ilporpamm «CBetJI».
Ecsn 661 «paspemenusi» He 06110, TO 1 IIporpamm «CBeTJI» HUKOT/AA OB
He ObL10, a ['eHEpaTOpP OBI OBLT MMPOCTO «OJIOKUPOBAH» WU YHHUTOXKEH TOU
ske CucremMoi YpasiieHus yepe3 KOHKPETHOE Ha HETO «BO3JeHCTBUE». TO
OYEHb CJIOJKHAS CHCTEMA Pa3HbIX CHUJI — UHUIUUPYIONUX U UHUIMATOPOB
BCEr0 MPOUCXO/AIIETO, B TOM YHCJIE U TTOJOOHBIX IEHCTBUH OTHOCUTETHHO
co3/laHHOTO, B paMkax Hosoi (poxnoii) CY, a ecsim TOuHee, — TOTO, UTO
«paspelieHo» ObLJIO co3MaTh — U CO3/I1aBaTh. JTO K€ OTHOCUTCH M K
Komiuiekcy «Cer/I-Diopa».

Hemumuum Oyzser HANOMHUTh, YTO B MOMEHT CBEpIIEHUS
UHTEpBeHIMM ucThuHHAaA Cucrema YnopaBiaeHus 3eMJH COXpaHUIA
OIIpeieNIEHHYI0 YacTh npoTo-YesoBeuectBa. B kakom Buzae? B xoporiem!
Coxpanensl cocrosgHusa CymHocTell ¢ ypoBHeM Mo3ra 224 OKTaBbI U
bosiee — B cocTtostHMM Mo3ra aHTUHEHTPUHHOM M HEUTpUHHOM. TakoBoe
cocTosiHMe He TpeOyeT IOKa HX BO3BpalleHuss B (U3NUECKUU ILIaH,
IIOCKOJIbKY CHayasia TpebyeTcs BOCCO3/IaTh 3HAYWUTEJBHYIO 4YacTh II0
yCJIOBUSIM OOWTaHUSA, YCJIIOBUAM YIPaBIsAeMOH OKpYXKalIlel cpeapl U
npouee. Kakoe kosmuectBo coxpaHeHo? Mmeercsa TouHasa uMH@OpMaIuA:
coxpaHeHo 33640000 Cywnocmeii (npomo-Yenogexoas), npasza,
Ha Bcio [Dmamery (cmucok He OyAy IpeOCTaBJIATb, HO OH HMEETCH).
HexkoTopble BO3MOXXHOCTU HX COIIPOBOXKJAIOIIEro IOIeduTesabeTBad msa

8 TTonmeuuTeAbCTBO OTJIMYAETCS OT OIEKU I/ICHO]’[HI/ITeJI(‘:ﬁ T€M, 4YTO IIOII€YUTEJIb HE COBEPIIAET OT
MMEHU UCIIOJIHUTEJS KaKUX-JIU00 JIeUCTBUMH, a JINIIb JAET COIJIACHE HA UX COBEPIIEHUE.
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OT/AEJIbHBIX MCIIOJTHUTENIEH YiKe JIEHCTBYIOT B OIPeAesIEHHON dopMe.
[Iporecc KOppeKINUU TAKOTO HAPACTAIOIIETO MOMEYNTEHCTBA IPOUCXOIUT
OYeHb OBICTPO M CUHXPOHHO C IIPOUCXOJIAIIMMHI U3MEHEHUAMU Ha 3eMJIe.
Bor mosToMy u oOImpenes€éH BEKTOP JIBIKEHHs B IepcrekTuBe. Ha
MIPOTSKEHUH TAKOTO JJIUTEJIHBHOTO Ieproia OM0JIOTNUECKOM JKU3HHU paHee,
110 arpeccud, Yes0BeK HE TPYCTHJI «HA IEHCHH», a MPOXO/IMJI ITO3TAIIHbIH
IIPOLIECC COBEPIIEHCTBA COCTOSIHUM cBoero Pasyma, a caMm IIpoliecc
MIPOUCXO/INJI C HapacTamolllel aKTUBHOCTHIO JKU3HEHHOW IIO3UINH,
3HAUYUMOCTU Il JPYTUX, €ro OKPYKAIIIUX, W COOTBETCTBYIOIIETO
3aCJIy?KEHHOTO ITPU3HAHMUS.

1.6. PazBurue

UestoBeK HAaYMHAET PA3BUBATHCA OYKBAJIBHO C MEPBOTO JHSA CBOEU
’ku3HU. IlepBble 4-8 JsieT cBoedl KU3HU PeOEHOK IMpencTaBisieT cobOuU
«MH(POPMAIIMOHHYIO TYOKYy» U BIIMTHIBAaeT B ceOs BCIO WHGMOPMAIUIO,
IIOCTYIIAIOIIYIO u3 BHEIIIHETO Mupa. ITIOCTYIIAIOIITAA
NMHOOPMAIIMNA KAYECTBEHHO USMEHAET MOJ3T', u korjga oHa
JIOCTUTAET KPUTUUECKOTO 00BhEMA, CUe3aeT KAaUeCTBEHHBIU Oapbep MexXIy
5¢UpHBIM U acTpaibHbIM TesamMu CyiHocTu. TOJIBKO ¢ 3TOTO MOMEHTa
CyIIHOCTh TOJIy9aeT «IHUTAHWE» JJII CBOEro aCTPAJIBHOTO Tejaa, U OHO
HAYMHaeT aKTUBHO (PYHKIIMOHUPOBATh U pa3BUBaTbcsA. /€0 B TOM, UTO
acTpajbHOe M MeHTaIbHOe Tesla CyImiHOCTH Tocjae poxkaeHus YesmoBeka
MIAaCCUBHBI, W IIEPBUYHBIE MAaTEPUH, BBICBOOOXKJAEeMble B KJIETKAX
¢dusnueckoro Tesa, He AOCTUTAIOT ACTPAIBHOTO Tejia B CHJIy HAIMIUSA
KauecTBEHHOTO Oapbepa MexaAy 5HQUPHBIM H acTPaJibHbBIM TeJaMU.
PeaxtuBanus, kak 06 5TOM TOBOPHJIOCH BHIIIIE, IPOUCXO/IUT ITOCJIE TOTO, KAaK
adupHoe Teso YesoBeka Pa30BBETCA IO/ BO3JEUCTBUEM BIHUTAHHOU
Mosrom uHdopManuu.

YesioBeK mMeeT OpraHbl 4yBCTB, TaKHe, Kak IJ1a3a, yIiu, HOC, POT, a
TaK’Ke 10 BCeW ITOBEPXHOCTU HAIlero Teja PaclojiaraloTcs pa3Hble THUIIbI
pelLlenToOpoB — HEPBHBbIE OKOHUYAHUA, KOTOpPble pearupyloT Ha pasjindyHble
BHeIllTHUe (PaKTOPBI. DTUMU BHEITHUMU (PaKTOPaAMU ABJIAIOTCA BO3/IeHCTBUE
TEIJIOM M XOJIOZIOM, BO3/JENUCTBUSA MeXaHWYeckoe U XUMUYecKoe,
BO3/IeMCTBUE 3JIEKTPOMArHUTHBIMU BOJTHAMU.

JlaBaiiTe mpocienuM, Kakue BUJOU3MEHEHUs IIpeTepIeBaloT STU
CUTHAQJIBI IIepe/] TeM, KaK JJOCTUTHYTh HelpoHOB Mo3ra. Bo3abMéM B kauecTBe
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npuMepa 3peHue. COJTHEUYHBIH CBeT, OTPAXKEHHBIA OT OKPYKAIOIIUX
IIPE/IMETOB, MOMAa/[aeT Ha CBETOYYBCTBUTEIbHYIO CETUATKY IJia3a. ATOT CBET
(n3obparkeHUe TMpeaMeTa) IIOMAAaeT Ha CETYATKy Yepe3 XPYCTAJIUK,
KOTODBIM obOecrieynBaeT Takke U cHOKYyCHUPOBaHHOe U300paskeHue
npenmera. CBETOUYBCTBUTEJbHAs CETYATKa IJla3a HUMeEET CHellHajibHble
YyBCTBUTEJIbHbIE  KJIETKH, KOTOpPble Ha3bIBAIOTCS  MMaJIOYKaMH U
koJsiboukamu. ITajlouku pearupyroT Ha MaJIyl0 MHTEHCUBHOCTh OCBEIIleHUs],
YTO IO3BOJISIET BUJIETH B TEMHOTE, W JAIOT YE€PHO-Oesioe mu300parkeHue
npenmeTroB. B To ke BpeMsa Kakzas KoJIOOUKAa pearupyeT Ha CIEKTP
ONTUYECKOTO JIMalma30Ha TIPU OOJIBIIIOM WHTEHCUBHOCTH OCBEIEeHUS
npeaMeToB. [Ipyrumu cjoBamMu, KOJIOOUKHU MOTJIOMAIOT (POTOHBI, KaXKABIN
13 KOTOPBIX HECET CBOU IIBET — KPACHBIN, OpaHIKEBBIU, JKETHIN, 3€JIEHBIH,
rosyboi, cuHHUUA wian ¢uosetoBbl. Ilpu 3TOM Kaxkzasd U3 3ITHUX
YyBCTBUTEJIBHBIX KJIETOK «IIOJy4aeT» CBOM MaJIeHbKUH  KyCOuek
n3obpaxkeHnus npeamerta. l{esoe nzobpakeHre pa3buBaeTcs Ha MUJJIMOHBI
yacted, W KaKJasdA UYyBCTBUTEJbHAA KJIETKa, TakuM o0pasom,
BBIXBATBIBAET TOJIPKO OJIHY TOUKY U3 IIOJTHOM KapTUHBIL.




Kaxk/tasi cBETOUYBCTBUTEIbHAS KJIETKA IOTJIONIAET MOMAJaloNIne Ha
He€ ¢QotoHbl cBeTta. IloryoméHHBIE (POTOHBI HU3MEHAKT YPOBEHb
COOCTBEHHOM MEPHOCTH TeX WIA WHBIX aTOMOB H MOJIEKYI,
HAXOJAIIUXCSA BHYTPU 3THX CBETOUYBCTBUTEJIBHBIX KJIETOKY, UYTO B CBOIO
ouepeib, IPOBOIMPYET XUMHYECKHE PEAKINU, B PEe3YJIbTaTe KOTOPBIX
U3MEHSETCSI KOHYeHMpayus U KaveCmeeHHblll cocmae UOHO8
kaemxu. IIpu 3TOM Kakjas CBETOUYBCTBUTEJIbHAS KJIETKA IIOTJIOIIAET
doToHBI cBeTa MOpPOHAMHU. A 3TO O3HAYAET, UTO IIOCJIE TMOIJIOIIEHUS
ouepesniHOoro ¢GOTOHA Takas KJIETKAa HEKOTOPOe BpeMs He pearupyeT Ha
npyrue GOTOHBI, U Ha 3TO BpeMs MbI «cJienbie». [IpaBza, oTa ciemnora 04eHb
KpaTKoBpeMeHHas (At<0,041666667 cek.) U HACTyIaeT TOJIbKO TOT/A,
Kor/la N300paskeHre IpeaMeTa MEHSIETCA yepecuyp OBICTPO. DTO SBJIEHHE
IIIUPOKO U3BeCTHO Kak 3GdeKT aBajmaTh mAToro kazpa. Ham Mo3sr B
COCTOSTHMU CPearupoBaTh HAa U300paKeHNE TOJIHKO B TOM CJIy4yae, eCJIU OHO
(n300pakeHue) MeHseTCA He OBICTpPee, YEM ABAJIIIaTh UYEThIpe Kajpa B
cekyHny. Kakzplii nmBajmaTh MSATHIM Kaap (W Bhiie) Haml Mo3r He B
COCTOSTHUU YBUJIETh, TAK YTO UeJIOBEKA HeJIb3s Ha3BaTh B IIOJIHOM CMBICTIE
3TOTO CJIOBA 3psTYUM, MO3T B COCTOSTHUH BUJIETh TOJIBKO YaCTh « KADTUHKH »
OKpy:Karoliero Hac wMwupa. IIpaBga, TOro, 4ro Mbl BUJUM, BIIOJIHE
JIOCTAaTOYHO, YTOOBI OPHUEHTHPOBATHCA B OKpY’KaroleM Hac mwupe. Harre
3peHHe BBINOJHAET 3Ty (YHKIUIO BIIOJIHE Y/IOBJIETBOPUTENIBHO. Tem He
MeHee, HYKHO Bcerjila MOMHHUTB O TOM, YTO 3TO TOJIBKO YacTh TOJTHOH
KapTUHBI OKPYIKAIOIIEeH HAC IPUPO/BI, — MbI, B IPUHITUAIIE, TTOJTyCIIETbIe, HE
TOBOPS YK€ O TOM, UTO IJ1a3a PearupyloT TOJIHKO HA ONITHYECKUH AUANa30H
3JIEKTPOMAarHUTHBIX u3aydeHui [(4...10)-10°8 m].

Teneps /faBaiiTe MONBITAEMCS IMOHSTH, YTO U IMOYEMY IIPOUCXOUT B
CBETOUYBCTBUTEJbHBIX KJIeTKax miaza? Kaxaplii ¢GOTOH mpeacTaBiseT
coboii BosiHY (A), ABMIKYyIIylocs B cpejie. IIpu 5TOM BOJIHA IIPUHOCUT B
TOUKY, dYepe3 KOTOPYI0 OHa TIPOXOJAUT, MHKPOCKOIIHYECKOe
BO3MYIIlEeHUE MEPHOCTH MPOCTPaHCTBA. IMeHHO 3TO
MHKDOCKOITMYECKOEe  HM3MEHEeHWe  MEDHOCTH  IPOCTPAHCTBA  IPHU
IIPOXO’KJIEHUM BOJIHBI Yepe3 Cpelly HMeeT KOJIOCCAJIbHOEe 3HauyeHUe B
OMOXMMHUYECKUX TMIPOIleccax, IPOUCXOAAIIUX B CBETOUYBCTBUTEIHHOMN
ceTyarke riaza. MemOpaHa CBETOUYBCTBUTEILHOHN KJIETKH MPO3pavHa s
dboToHOB cBeTa, M03TOMY (DOTOHBI IPOHUKAIOT BO BHYTPEHHEE ITPOCTPAHCTBO
CBETOUYBCTBUTEJHLHON KJIETKU. B KaKJOW KJIETKe HaXOIUTCS OTPOMHOE

9 Bosee mosipo6HO 06 3TOM cM. B I71aBe 1 KHUTH «CyIITHOCTD ¥ Pazym».
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KOJINYeCTBO MOJIEKYJI, aTOMOB, MOHOB, B3aUMOZEHCTBHE MEX/ITY KOTOPBIMHU
obecrnieunBaeT eé HopMasjbHOe GYHKIIMOHUPOBaHUE. TO TaK Ha3blBaeMas
MeTaboJinyecKas aKTUBHOCTb KJIETKH, KOTOpas IPHUCYTCTBYeT BO Bcex 0e3
VCKJIIOYEHU S KJIETKAX JII000T0 3KUBOTO OPraHu3Ma. B cBeTOUyBCTBUTETBHBIX
KJIETKaxX IPUCYTCTBYIOT, KPOME 3TOTO, MOJIEKYJIbI U aTOMbI, KOTOPBIE K
JKU3HE00eCIeueHNI0 STUX KJIETOK HUKAKOTO OTHOIIEHUS He uMeT. Ux
POJIb YHUKAJIbHA JUUIS JII0O0TO CJI0KHOOPTaHM30BaHHOTO opraHu3Ma. OHHu
(MOJIEKYJTBI, ATOMBI M1 HOHBI) TO3BOJIAIOT MO3TY 3THX OPraHU3MOB YBH/AETH
OKPYKaIOIUH NX MUP. B 4éM ke YHUKAJIbHOCTh 3THX MOJIEKYJI, aTOMOB
U MOHOB?! B OOBIYHOM COCTOSIHHM CBETOUYBCTBUTEJIHHOU KJIETKH OHH
ME:KJy CO00¥ HHUKaK He B3aUMOJEUCTBYIOT. /[eJl0 B TOM, YTO HX
COOCTBEHHBIE YPOBHU MEPHOCTU HACTOJIBKO PA3JIMYHBI, YTO €CTECTBEHHBIX
KoJie0aHMU MEPHOCTH BHYTPH KJIETKU IIPOCTO HEJOCTATOYHO JJI TOTO,
yTOOBI TPOMBOLLIN XUMUYeCKHe peakIUy, T.e. o0pasoBaHUE HOBBIX
COeIMHEHU! aTOMOB B MOJIEKYJIBl MJIM HOBBIX JIEKTPOHHBIX CBA3EH yiKe
CYIIECTBYIOIINX MOJIEKYJT W WOHOB. [IpOHHWKINIME 4Yepe3 KJIETOUHBIE
MeMOpaHbl (OTOHBI CBeTa MPUHOCAT C CO0OHl OIMOJHUTEJIbHOEe
N3MEHEHHE YPOBHS MEPHOCTH MHUKPOIPOCTPAHCTBA B TOUYKE
1Ipoxoza (PpoOHTA BOJIHBI.

[TpakTUUeCKU BCE €CIU He WCIBITAIN Ha cCOOCTBEHHOM OIIBITE, TO, IT0
KpaliHel Mepe, BUJIeJIM Ha SKpaHaX CBOUX TEJIEBU30POB, KAK MOPCKHE WJIN
OK€eaHCKHe BOJIHBI TOJITHUMAJIM Ha CBOU I'peOHU OHU JIOJKU WJIN KOpabiiy,
B TO BpeMs KaK JPyTHe, 10 KOTOPhIX JaHHasI BOJIHA HE JIOIILIA, ITPOJI0JI?KATI
HAXOJUTHCS HA TOM K€ YPOBHE IIOBEPXHOCTU BOJBI. MHOTUM 3HAKOMAa 3Ta
KapTHHa, He mpas/ia iu? [Ipu mtuie ypoBeHb TOBEPXHOCTU BO/IbI OJTUHAKOB
0 BCed IUIOMAAU. BOJIHBI K€ TPHUBOAAT K TOMY, YTO OJIHH YYacCTKH
IIOBEPXHOCTU BOJBI OKAXKYTCS BBIIIE Apyrux. He aymaro, 4TO KTO-HUOYAb
OyZeT ocrapuBaTh 3TOT (DaKT.

Tak BOT, ¢GOTOH, NPOHUKIINK B KJIETKy 4Yepe3 e€ MeMOpaHy,
IIOJIHIMAaeT Ha rpebHe cBOell BOJIHBI T€ aTOMBI M MOJIEKYJIBI, pa3MephbI
KOTOPBIX COHM3MEPHMBI € JJHHOM 3TOoM BoOJHBL IJTO
HEOPTAHUYECKUE MOJIEKYJIbI, ATOMbBI I NOHBI. ITpuuém
dbotoH kaxk10r0 11BeTa [pas3Has AjuHa BOIHHI (A), yactora (f)] umeer cBOM
«HA0OP» MOJIEKYJI 1 aTOMOB, COU3MEPUMBIX C JJIMHOU BOJHBI. Takum
obpa3oM, GpOHT BOJIHBI (OTOHA UBMEHAET YPOBEHb MEPHOCTH B TOUKE
CBOET0 IMMPOXO0KAEHUSA, B TO BPEMA KaK HA PACCTOSHUU A/4 OT BEPIINHEI
BOJIHBI MEPHOCTh MHKPOIIPOCTPAHCTBA KJIETKU OCTAETCS TAKOU JKe, KakK
ObL1a 10 IpUXo/a BoJIHBI-(poToHA. Ha paccTosiHUM A/2 OT BEpPIIINHBI BOJTHBI

39



MEpHOCTh MUKPOIIPOCTPAHCTBA, COOTBETCTBEHHO, YyMeEHbIIaeTcsd Ha
BEJINYMHY aAMILIUTYABI 3TON BOJIHBI. /[pyrumu cjioBaMu, (GOTOH NPHU
CBOEM /IBIDKEHHM B CBETOUYYBCTBUTEJIBHOM KJIETKE CO3/Ia€T HEKOTOPBIHI
repera i ypoBHe MEPHOCTH, IT03BOJIAIOIIUN MOJIeKyJIaM, aTOMaM U HOHaM,
pas3Mephl KOTOPBIX COM3MEPUMBI C JJINHON BOJIHBI, CO3/ aBaTh HOBBIE
xumMuueckue coeaumHeHuda. llpu stom ¢oToH mnoriaomaercsa. B
pesyJibTaTe 3TOTO Ipoliecca B CBETOUYBCTBUTEIBHOUN KJIeTKE MOSABJIAIOTCA
JIOTMIOJTHUTEIbHbIE K 0OBIYHOMY COCTOIHUIO HOHBI.

2,89915
. |

| 2,87890 J

KosnuecTBO /IOIIOJIHUTEJIBHBIX MOHOB M HMX KayeCTBEHHBIH COCTaB
3aBUCAT OT TOTO, KaKyl0 JJIMHY BOJHBI A UMeJ IOTJIOMIEHHBIN
CBETOUYYBCTBUTEJIbHON KJIeTKOU (oToH cBeTa. Ilocie dero cobCTBEHHBIN
YPOBEHb MEPHOCTH STOH KJIETKH BO3BpaIlaeTcs K HW3HAYAILHOMY
cocrosguuio. [Ipu 5TOM HA BpeMs «BO3MYIIEHHOTO» COCTOSHUSA KJIETKA He
MOTJIONAeT Jpyrue (OTOHBI, MMEHHO II03TOMY CBETOUYBCTBUTEIbHAS
ceTyaTKa IJ1a3a He B COCTOSIHUM «YBUZETh» JABAALATD IATHIN Ka/p...

Takum 00pa3oM, IBETOBOM CUTHAJI Mpeodpasyercsa B HOHHBIH
KOJI, KOTOPhI HAaUMHAET CBOE IyTeIllIeCTBUE K 3pUTEIbHBIM 30HaM Mo3sra.
Ilepepacnpenenenre HWOHOB (MOHHBIH KOZ[)) B CBETOYYBCTBUTEJIBHBIX
KJIETKaX uepe3 KOHTAaKTHbIE 30HbI (CHMHAIICHI) BHI3HIBAET BBIHYKIAEHHOE
nepepacnpegejJeHue HOHOB B TaK HAa3bIBAEMbBIX IBYXIIOJIIOCHBIX
KJIeTKaX. JIBYXIOJIIOCHbIE KJIETKH aHAJOTMYHBIM 00pa3oM IepeaaroT
U3MeHEeHHe CBOEr0 KAaUeCTBEHHOTO COCTOSIHUS (BO30YK/IeHNEe) TaHTJTHEBBIM
kiletkaM. I gajee 1O  BOJIOKHAaM  3pDUTEJIBHOTO HepBa  3TO
DJIEKTPOXUMHUUYECKOE BO30YKEHNE MePeIaéTcss HeHpPOHaM ONTHYECKUX 30H
KOPBI TOJIOBHOTO Mo3ra — 3aThLJIOYHBIM U BUCOYHBIM.
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Takum o6pa3om, IO aKCOHAM HEHWPOHOB, IyYOK KOTOPBIX U 0OpasyeT
3pUTEJIBHBI HEPB, CUTHAJ B BHJE Ilepepaclipe/ieJieHus MOHOB (MOHHBII
KOJ[), IOCTUTAET COOCTBEHHO Tesia HelpoHa. JIroboe BHEITHee BO3/EHCTBHE
Ha HEpBHbIE OKOHYAHWS HEUPOHOB HAIIIETO TeJia IpeobpasyeTcss B HUX B
2JIEKTPOXUMUUECKUH curHas. I1o HammuM HepBaM «0eralT» TOJIBKO HOHBI,
KakK B OJITHOM HaIlpaBJIeHUH, TaK U B Apyrom. Bompoc 3akiroyaercs B TOM,
KaKuM 00pa3oM Ilepepacrpe/iesieHre HOHOB B/I0JIb aKCOHOB HEHPOHOB IO/,
BO3/IeMICTBUEM BHEIIIHEI0 CUTHAJIA CO37Ja€T OTIEYaTOK 3TOr0 CUTHaIa B
HameMm Mo3sre, B Hamiell mamaTu? IloneiTaeMes MOHATH 9TO UHTEpPeCHeIIee
AIBJIEHHE KUBOU IIPUPO/IBI.

[Ton BO3AENCTBHEM BHEITHETO CUTHAJIA B Tejle HelpOHA U3MeHseTCsA
KOJIMUECTBEHHO U KaUueCTBEHHO MOHHAs KapTHUHA. ECIi MPUHATH COCTOsTHUE
HEBO30YKAEHHOT0 HEHPOHA 3a HyJIeBOe, TOrJa €ro KadecTBEHHOe
OTJIMYHE OT BO30YKIEHHOTO HEWPOHA OyZEeT 3aK/II0YaThCA B MOSBIEHUH Y
IIOCJIETHETO JIONIOJTHUTEIbHBIX MOHOB (MOHHBIM Kkoxa). Takum obpaszow,
BHEITHEE BO3/IeVICTBUE INPUBOAUT K IOSBJIEHHID B HEUPOHE
U30BITOYHBIX HOHOB. YUTO K€ MPOUCXOAUT ¢ HEHPOHOM IPHU MOJI0OHOM
HapyILIeHUHU KJIETOUHOTO MOHHOrO paBHOBecu#Aa?! [loHuMaHue 3TOrO
TI03BOJIUT HAaM IIPOHUKHYTH B ofny u3 COKPOBEHHEMIIINX TAVTH
JKUBOU ITPUPO/IBI — 3araaxy namaTty u CO3HAHMUAL...

Y

° MwukpoTpy6ouku
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L

[TosBuBIIMECS B HEWPOHE [JOMOJHUTEJbHbIE HOHBI IPUBOJAT K
HapYIIEHUIO MOHHOTO PAaBHOBECHUSI, B PE3yJIbTaTE Y€T0 00pa3yIOTCs HOBbLE

__J
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xumuveckue coeduHeHU MeXIy MOJIEKYJIaMU, BXOIAIIUMHU B COCTaB
HelipoHa. OOPa3y10mcea Ho8ble COeOUHEHUS MeHCOY MO 1eKYy.aamu,
KOMopbwvix 8 HellpoHe He Obl10, UAU Pa3PpYUarmces coeduHeHusn
Mmedncly moaexkyaamu, komopsie ovrau. Kazanoch 0bl, HUYTOKHBIE
M3MEeHEHUs — MOsIBJIEHNEe HECKOJIPKUX HOBBIX U MCUYE3HOBEHNE HECKOJIBKUX
CTapbhIX MOJIEKYJISIDHBIX CBA3el... Kakme e «peBOIIOIMOHHBIE»
W3MeHeHUs1 OHHM BbI3bIBalOT?! HO Kak pa3 HMEHHO 3TU HECKOJIBKO
ZTIOTIOJTHUTETHHBIX MOJIEKYJIIPHBIX CBA3EH U CO37]aI0T HOBOE KA4ECTBO, KOT/A
OHU (JOTMOJIHUTEJIbHBIE MOJIEKYJIAPHBIE CBA3U) MOABJIAIOTCA Y MOJIEKYJI
JAHK. U onaTh-Taku MPUYMHA TAKOH OCOOEHHOCTHM — B KauyeCTBEHHBIX
OTJINYUAX MEXY MOJIeKYJIaMH{, TOUHee, 8 CMeneHu ux 8AUaHuUN Ha
YpoOBeHb MepHOCMU OKPYXdcaruwie2o ux MuKponpocmpaHcmaed.
Kaxkmasg Mosiekysia uMeeT COOCMBEHHbLL YpPOoBeHb MepHocmu,
KOTOPBIY OTpa’kaeT CTeNeHb BAUSHUSA JaHHOU MOJIEKYJIBI HA OKPY KAIOIITUHI
MUKpokocMmoc. [IpucoesnHeHne K J000H MoJieKyJie JIOMOJTHUTEIbHBIX
aTOMOB TPHUBOJIUT K YBEJIWUYEHUIO YPOBHS COOCTBEHHOW MEPHOCTU 3TOM
MOJIEKYJTBI.

OcoOeHHO HATJISIZTHO 3TO MPOSIBJISIETCA Y OPTaHHUYECKHX MOJIEKYIL.
Monekynsl JITHK UMEOT OrpPOMHBIN MOJIEKYJISIDHBIM BeC U TaKYIO
IIPOCTPAHCTBEHHYIO CTPYKTYPY, KOTOpble BMeECTe CO3/aI0T Ka4eCTBeHHOe
COCTOsIHME, IIPU KOTOPOM OTKpBIBaeTCs KayeCTBEHHBIN Oapbep MexXay
pusnueckum u 3¢pupHbBIM ypoBHAMU [Inanetsl. Ha adpupHOM, a 3aTeM U Ha
aCTPAJIPHOM IUJIAaHETAPHBIX YPOBHAX (OPMUPYIOTCA TOYHBlE KOIIUU
(pu3uyecky IJIOTHOU KJIETKU. BO3HMKAIOT Tak Ha3biBaeMble 3(GUPHOE U
acTpasbHoOe Tesa kieTku. Korjia curnan (MOHHBIN KOJ) 0 HEPBY JIOCTUTAET
HellpoHa Mo3sra, B IOCJeJHEM IPOUCXOAUT PAJA SJIEKTPOXUMUUECKUX
peaknuii. I umeHHO Gy1arofiaps 9TUM peakIUsAM MbI C BAMU UMeeM MTaMATh
U TI0JTy4aeM BO3MOXKHOCTh pa3BUTh cBOE Co3HaHUE.

1.7. IlaMmars

KakuMm »xe o0pasoM HIpHCOEIHHEHUE <«IHIITHUX» aTOMOB K
cnupaaam moJsiekysa /THK mopo:kmaer nmamaTh?! AKTUBHASA (BBIIIE
HOPMBI) IUPKYJIAIUA IIEPBUYHBIX MaTEPUU BO3HUKAET B KJIETKaX TOJIBKO B
COCTOSIHUH CTPEeCcCca WU NPU OYPHBIX NPOABJIEHUAX IMOIUH, UTO
IIOYUTH OZTHO U TO 3ke. JIFo0oe MmoTpsiceHne, KOTOPOe HCIBITANI TOT UJIM HHOU
YesioBeK B CBOEW KH3HU, «BpE3ajioch» B €ro IMaMATb HaBcerja ¢
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MeJIbYAUIIIIMHU T0/IPOOHOCTSIMY, BHE 3aBUCHMOCTH OT TOTO, KaK JI0OJITO OHO
(motpsiceHue) OBLIIO PACTAHYTO BO BpeMeHH. fIpKre KapTHHBI HEOOBIYHOTO U
MIOTPSACAIOIIETO, IPEKPACHOTO U HEIIOBTOPUMOTO, OIIACHOTO U JIeJeHAIIETO
KPOBb BBIIJIBIBAIOT U3 TyMaHa MaMATH BO Bced CBOeN IIepBO3/JAHHOU
KpacoTe U CBeXXeCTH, Kak Oy/ITO 3TO IPOU30IILJIO TOJIbKO MTHOBEHUE Ha3a/l.
Tne ke Ham Mo3r XpaHuT BCIO 3Ty HHGpOPMANU0, 1 KaKUM 00pa3oM OH
MOXKeT BOCCTAaHOBUTH e€?! B cocTosHMU cTpecca WIH 5MOIMOHAIBHOTO
BO30YK/IeHUs1 MeTaboJimuecKass aKTHBHOCTh BO BCEX KJIETKAX, BKJIIOUAS
HelpoHBbl Mo3ra, B HECKOJIBKO pa3 IIPeBBINIAeT YPOBEHb AKTHBHOCTH B
HOPDMQJIBHOM COCTOSHHUH. OTO TPHUBOAUT K 0OoJjiee HWHTEHCUBHOMY
pacileryieHUI0 MOJIEKYJI B KJIETKaX Ha IMEpPBUYHBIE MAaTEPUH, UX
obOpasywomue. B pesynprare 35TOTO MOIIHOCTh ITOTOKOB, HAYIIUX OT
(u3UUeCKOro K IpyTUM YPOBHAM KJIETKU, PE3KO BO3PACTAET. DTO IPUBOIUT
K TOMY, YTO 3a BpeMs: JIeHCTBUA BHEIIHETro BO3/elcTBUA Ha Mo3sr Ha
COOTBETCTBYIOIIIUX YPOBHAX IPOUCXOAUT IIOJHOIlEHHOe (OpPMUPOBaHHE
3(pUpPHOr0 M acTPaJbHOTO OTIEYATKOB. I103TOMYy IOC/IE BO3BpAIleHUS
Ka4yeCTBEHHOI'0 aTOMHOro cocraBa MoJiekysabl JIHK k cocTossHUIO, KOTOpOE
OBLIO 70 IPUXOZa BHEIIHETO BO3JEeHCTBUs, 3(GUPHBIM M acTPaJbHBIN
OTIIEYaTKU COXPAHAITCA. ITO IPOUCXOJAUT IOTOMY, UYTO CHCTEMAa
«3(UPHBIN OTHEYATOK — ACTPAJBHBIN OTIEYATOK» IIPEJICTABIISAET
coboii ycroniumBoe o0oOpa3oBaHUE, II€JIOCTHOCTh KOTOPOTO IIOCTOSTHHO
MOZJIEP>KMUBAETCA 32 CUET ITOTOKOB IEPBUYHBIX MaTepUl, 00pa3ymoIuxcsa B
pe3yJIbTaTe HeMPeKPAIAIIINXCA MPOIECCOB PACIIEIUIEHNUS] OPTaHMYECKIX
151 HEOpraHUYEeCKUX MOJIEKY T B HelpOoHax. Hedopmarius
MUKPOIIPOCTPAaHCTBA HAa 3(PUPHOM YpOBHe, co3zaBaeMas 3(PUPHBIM
OTIIEYATKOM BHEINIHEro CUrHasa, u gedopMmanus MUKPOIIPOCTPAHCTBA Ha
acTpaJIbHOM YPOBHE O0ECIEeYMBAIOT B3aWMHYIO YCTOUYHBOCTH Osarozaps
MOCTOSTHHO¥M IHUPKYJASAINNUA NEPBHYHBIX MaTrepuid OT 3(PHUPHOTrOo
YPOBHS K aCTPAJIBHOMY M1 OOPAaTHO — OT aCTPAJIBHOIO K 3(pHMpPHOMY.
9T BCTPEYHbIE MOTOKH NEPBUUYHBIX MaTepHil U 00ecredynBaoT
YCTOMYUBOCTDh CHCTEMBI «3(UPHBIA-ACTPAIBHBIN» OTIEYATOK BHEIIHETO
CUTHaJIA.

Opranmueckue wMosiekysnbl, ocobenHo JHK u PHK, wuwmeror
OTPOMHBIN MOJIEKYJIAPHBIN Bec. CmupaieBU/IHAsA IPOCTPAHCTBEHHAA
dopma wmogexkyn /JHK u PHK of0ecrieunBaeT BO3MOKHOCTD
KavyeCTBEHHOTI'0 CKauKa B YBOJIIOIIMU MaTepuu. Bo BHyTpeHHEM 00BEME
cnupasieit mosiekysn JJTHK 1 PHK OBPA3YETCA CTOAYAA BOJIHA
MEPHOCTMU. [JluameTp 5THX cIUpajiedl 80 MHO20 pa3 npesvliuiaem
pasmepust 8cex aAMoOMo8 U OO0ABWUHCMEA OP2AHUUECKUX U

43



HeopzaHuueckux mo.aexkya. ToJIbKO OueHb KpYyIIHble OpraHuYecKue
MOJIEKYJIbl COU3MepUMBI ¢ fuaMerpoM crnupaieid mosekyn JJHK u PHK.
[TosTomy Oosiblliie OpraHUYecKHe MOJIEKYJIbl B KJIETKAX I10JIBEPraioTCs
YaCTUYHOMY paclllelyIeHu0. B pesysibTaTe 3TOTO paclielyieHus, KOTOPoe
IIpe/icTaBJIsieT cO00M OMOXMMHYECKUI IPOIECC, OCTAIOTCA «OCKOJKH» OT
OOJIPIINX OPTAHUUYECKUX MOJIEKYJI. DTH «OCKOJIKM» HUMEIOT 3HAUYUTETHHO
MeHbIIIEe pa3Mepbl U CBOOOJIHO NMPOHUKAIOT BO BHYTPEHHUU TYHHEJb
cnupasiett mosiekysa JJTHK u PHK. Bce mosekysibl, KOTOpblE B pe3yJibTaTe
CBOEro ABMKeHUs npoHukaioT BHyTpb cupasent JIHK u PHK, nonazgaior B
JIOByHIKY. PasnanbpHbId Ilepenaji MepHocTH crnupaieir mosekya JTHK u
PHK BbIHYK/Ia€T BCe MOJIEKYJIbI, TIONIABIIINE BO BHYTPEHHUU O0OBEM ITHX
criupasiei, ABUTAThCA BAOJIb UX ocell. [Ipu CBOEM JABUKEHUU BJI0JIb OCU BCE
MOJIEKYJIBI TIONAJIAI0T MO, y/lapbl IepenajioB MEPHOCTH, CO3/1aBaeMbIX
cTosiueil BoiHOUM BHyTpeHHero o0béMa Mmosiekyn JJHK u PHK?® 0, [[na
OOJIBIIIMTHCTBA MOJIEKYJI, TIOTIABIINX B TaKyIO JIOBYIIKY, 8b{HYMCOEHHbLLE
nepenaodst MepHOCNU ABAAIOMCA 3aNPedeNbHbIMU, B PE3YJIbTaTe
Yero OHHM CTAHOBATCA HEYCTOMYMBBHIMU M PACHaJIAIOTCA Ha IMEPBUYHBIE
MaTepuu, ux oopasymwoiue. [Ipu 3ToM mpoucxoauT 06pa3oBaHUE MOJIEKYIT U
aTOMOB, KOTOpbIE COXPAHSIT CTAOMJIBHOCTh NMPH MOJOOHBIX Ieperaaax
MEPHOCTH. AHaJIOTUYHBIE MPOIECCHl MPOUCXOAAT U HNPU PAJUOAKTUBHOM
pacmajze, MPHU KOTOPOM BBICBOOOXKAAIOTCS TEPBUYHBIE MATEPUH, U
00pasyroTCsl YCTOMYUBBIE BJIEMEHTHI CO 3HAYUTEIPHO MEHBIIUM aTOMHBIM
BecoM. PasHuIa MeX/y STUMH MIPOIECCAMU B TOM, UTO pAduUOAKMueHble
amomusvl pacnadarwmces camu, B To BpeMs KaKk 6HYymMmpu cnupaaeil
moaexkya JHK u PHK pacnadaiomcesa oOpyz2ue MmoaeKkyawl.
Buytpennuii 066€ém Mmosiekysn JJTHK 1 PHK MoxxHO paccMaTpuBaTh Kak
CB80e00pPa3sHyl0 «ueépHyro Ovlpy», co30asaemyro HcUBOil
mamepueii. bosbmas yactb GU3NUECKU IJIOTHON MaTepUH, ITOAIa0el
B 3Ty «UYEpPHYIO JIBIPY», HCUE3aeT U IpeobpasyeTrcs B Zpyryoo ¢hopmy —
CBOOOHBIE NEPBUUYHBIE MaTepuu. TakuMm obpa3om, croaduass BOJTHA
MEPHOCTH, cO3/laBaeMas CIMPAJIbHOU cTpyKTypou MoJsiekyabl PHK unu
JAHK, SABJISIETCS JOCTATOYHBIM YCJIOBUEM
BO3HUKHOBEHUA )KN3HU 1 COGHAHUNA.

Kakum >xe 06pa3oM u3MeHseTCA YPOBEHb COOCTBEHHOU MEPHOCTHU Y
AKTUBHBIX HEWPOHOB? OTBET HA STOT BOIPOC <«JIEKUT» OYKBAJIBHO HA
1I0BepXHOCTU. CTOUT TOJIBKO BCIIOMHHUTH O TOM, YTO PELeNTOPbl OPTraHOB

10 BoJiee mopoOHO 06 3TOM cM. I71aBy 2 KHUTH «CyImHOCTDb B Pasym».
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YYBCTB IIPe0OpPa3yIOT CUTHAJIBI BHEIIHEW CPeJbl B MOHHBINA KOA. VIOHHBII
KO/, JOCTUTHYB HEUPOHOB Mo3ra, IpOBOIUPYET LIEJbIN P/l XUMUUECKUX
peakiuii, B pe3yJbTaTe KOTOPBIX HAa HEKOTOpOe BpeMsA U3MEeHsEeTCA
MosiekyisapHbii Bec Mosiekysn JJHK u PHK. Mosekysbl cTaHOBATCA
«TsXKeJee», YTO, B CBOIO OYepedb, NPUBOAUT K H3MEHEHUIO CTeleHU
BJIWSAHUA 3TUX MOJIEKYJ U HEUPOHOB B I[€JIOM Ha MHUKPOIPOCTPAHCTBO
KJaeTkd. U, Kak cJieicCTBHe, IIPOUCXOJUT H3MEHEeHUe KauyeCTBEHHOMU
CTPYKTYPbI 3(UPHOr0 Tejia HEUPOHA, a IPU OINPEAEJEHHBIX YCIOBUAX U
acTpasibHOTO. D(uUpHbIE U acTpabHbIE TeJla HEHPOHOB, B CBOIO OYEPEb,
CTAQHOBATCA «TsXKeJlee», TaKKe H3MEHSAETCA U CTeNeHb UX BJIUAHUA HA
COCTOAHHME OKPYKAIOIIIEI'O MUKPOITPOCTPAHCTBA. A B
ciyqae  (GOpMUPOBAHHUSA  JOJTOBPEMEHHOW  MaMATH, U3MEHEHUs
KaueCTBEHHON CTPYKTYpbl 3(UPHBIX U aCTPAJIbHBIX TeJ CTAHOBATCS
IIOCTOSIHHBIMU WJIM, 10 KpaWHel Mepe, J0JATOBPeMeHHbIMHU. Takum
obpa3oM, CHUTHaJ U3 BHEIIHEW Cpelbl KAaYeCTBEHHO H3MeEHseT HEeHPOHBI
Moagra. U, ciegoBaresbHO, OT TOrO, KAKOBAa IIPUPO/JA BHEIIHEr0 CUTHAJIA,
3aBUCHUT CTEIIEHb KaueCTBEHHBIX U3MEeHEHUU 3(UPHBIX U ACTPAJIbHBIX TeEJI
HelpoHOB Mo3ra. Takum o6pa3oM, Mbl IPUIILIN K TOHUMAHHUIO 3HAYEHUS
KauecTBa IOCTymawieil B Mo3r uadopmanum U €€ posu B IpoIreccax
KayeCTBEHHBIX N3MEHEHUN 9(UPHBIX U ACTPATIBHBIX TeJI HEHPOHOB, O€3 YeTr0
KauyecTBEHHBbIE Oapbephbl MeKAy 3(GUPHBIM U aCTPaJIbHBIM, aCTPAJIbHBIM U
IIEPBBIM MEHTAJIPHBIM YPOBHSMHU HE CMOIJIM OBl OTKPBIThCA. KauecTBo
nHpOpMaAITUN 3aKJIa/IbIBAET U ONpefiesisgeT MOoTeHIuaa pa3BuTus Mosra
Kakgoro Yesioseka.

Ho kak 3To ObLIO OTCTpoeHO uHTepBeHTCKOU CY3? IIpormenypa
npuéma uHpopmaruu Mosrom (B JaHHOM ciydyae IIOHMMAaeTcsi Kak
¢duHaNBHBIM 5Tanm cobopa MpUHUMaeMoH WHQOPMAaIUU BCEMHU TpPeEMS
COCTOSIHUAMHU 3Hepruid Mosra, B TOM 4ucje, U3Ha4ajabHO U He Mo3srom
BOOOIIle) oOCyIecTBIsAIach Kak Obl ¢ 9G¢eKToM «IOACTPOUKH»,
HaloMUHAMIEM 1o700ue paboThl HEKOEro YCJIOBHOTO «TeTepO/IMHA»,
cobpaHHOro Kak 661 U3 yactu GpyHkIui Mosra. B janHOM ciiyuae nMeeTcs B
BU/ly dakT mporiecca MOACTPOMKU oOpeTaeMbIX Bo3MOkHOcTeH, T.e. KAK
bbbl AKTUBHOI'O PA3BUTUA omnpeneneHHbix yHKuid Mosra B
pasju4yHble  Iepuojbl  BpeMeHU  OHWOJIOTMYECKOTO  KU3HEHHOTO
coBepieHcTBa YestoBeka (Jrozieit) mo mpuémy u AenndpoBKe MOIydaeMoi
nHbOpMAIUN U3 BCEro IOTOKA €€ HHeprouH(pOpPManMOHHOU TPaHCIIAIUN

11 Bosiee ToApOo6GHO 0 KPATKOBPEMEHHOH U JIOJITOBPEMEHHOH ITAMATH CM. B IVIaBE 5.
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u3BHe. [Ipu 3TOM ciienyeT y4ecTh BaXKHBIA (DAKT: IPOIECC IOJTyUEeHUS
“H@OPMAIUH MPOUCXOAUII B paMKaxX HEKON «(UIBTPAIMU» 10 CTETIEHH €€
aZ[PECHOCTH ¥ IIOCTOSHHOTO CJIMYEHUs HA TPEAMET «NPOSPAMMHOU
npuzooHocmu oan AUMHOCMU» OTHOCHUTEJIFHO CBOETO
(pyHKITMOHATIPHOTO peHA3HAYEHU S, OIIPEJIEIEHHOTO KOKA0MY UHIUBU/TY.
To xe camMoe IPOUCXOUT U ceruac, HO CO 3HAUYUTEIbHOU KOPPEKTUPOBKOU
OTHOCUTEJbHO TeHoTumna Moara. Beck 3TOT mporecc ObLI HE TOJIBKO
BO3MOXKE€H, a W 00s3aTejleH MMEHHO INPH 6MEeHEHHOU uudgdposeoil
KOHCMPYKyuUU nocmpoeHU uH@dopmayuu, 1jisi 5Toro 1 Heo6X0AuMOo
Ob10 OOydaThcsi (OT MJIaJieHUYeCTBa W JI0 TPU3HBI) «IIOJICTPAUBATH»
BO3MOKHOCTU cBoero Mosra Kak/IoMy HHJUBHIY HEPCOHAIBHO (KTO Ha
KOro oOydasica M K 4YeMy CTPEMIJICA Ha KayKJAOM >KH3HEHHOM OJTale B
3aBUCHUMOCTU OT TeHoTuma Mosra). I ecim TakOBOU «aBTOIOACTPOM»
JIOCTUTQJI CBOETO IPENETbHOr0 MaKCHMyMa TII0O VYPOBHIO CBOETO
MIPOrpaMMHOTO (YHKIIMOHAIBHOTO HAJIeJIEeHUsI C Y4YE€TOM IapaMeTPOB
reHotuna Mo3sra, TO y TaKOTO MHUBHIA BO3HUKAIO 0c000e (BO3MOIKHOE)
cocrosgune Co3HaHUA, — Kak Obl O3apeHHe, T.e. COETUHEHHE «CXEM
HEHAPOHOB» (POPMUPOBAJIO TaKUE CJIOXKHBIE IEMMN-KOHCTPYKIINN B3aNMHBIX
BpEMEHHBIX CBfA3€l, IPHU KOTOPBIX MOT OCYIIECTBJIATHCA NPUEM
IHEP20UHEHOPMAYUOHHOU MPAHCAAYUU, VCXOJAMNN AaXKe MPIMO C
Yupasnaomux Kommiekcos, CepBepoB minu O0beKTOB (BO3MOKHO, U UePE3
Mosr Atmocdeps! Wiu 3mu3oamMu yepe3 ABpopanbHyio cdepy). Ho camoe
YAUBUTEJIPHOE COCTOUT B TOM, YTO Yy TaKOTO WHAWBHIA (HOPMHUPOBAJIACh
MMEHHO TAaKOBas YHUKAJIbHAs U HEMOBTOpUMas ([ake U JJjI1 HEro camoro)
cxeMa COeJUHEHUs HEUpPOHOB (HA KaKOW-TO OYEHb KOPOTKUH TakKT
COOBITUMHOTO BpPEMEHHM) B HEKYI OIPEAEIEHHYI0 OOIIYI0 CXEMHYIO
KOHCTPYKIIHIO, 00€CTIeYNBAOIIYI0 HENCKAXKEHHBIA IPUEM U TOCIIEAYIOIILYIO0
paszady TpUHATOW UM uHopManuu (HO yKe B roJsiorpadgpuueckom
00beKTOBOM c00Ope (OpM PEMIETOK HHEPTeTHYECKUX HMITYJIbCOB), IPHU
KOTOPOH TOJBKO HMEHHO OH M TOJHKO HWMEHHO TAaKOBYIO TPYIIILY
KOHCTPYKTUBHO YJIOKEHHOW MWHMOpPMAIIUN MOT MOJIy4YaTh U aJalTUPOBATh
yepes aenindpoBaHue ¢ MOMOIIBI0 PAa3JIMYHBIX (PYHKI[UM cBoero Moara.
HNmenHO oHa (OmATH K€ B TaAKOM 0OCOOOM BPEMEHHOM KOHCTPYKTHBHOM
COCTOSHUHU COeJUHEHUs HeHUpPOHOB Mexay coboi) ¢opMmupoBaia
cuenuduyeckue coctossHUs ero Co3HaHUs, BOCIIPUHUMaeMble HaMHU Kak
OCO3HaHHasi  Hekasd  uHoOpMamusA O  KakOM-TO  (dparmeHre,
XapaKTepU3yIOIlleEM COCTOSHUS OKPYKaIel AeUCTBUTETLHOCTH B KaKOU-
TO ero vactu (cdepe, HampaBjaeHuU, oTpaciau [lo3HaHUA U Tpouee). ITO
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OBLI0O HEOOXOIMMO 0451 pewleHU KOHKPEemHbIX 3a0ayd 6 pamkKax
peaausyemvix 3opamu IIpozpamm.

HanowmHrio, yto nudpoBas nHGopManus UHTEPBEHTCKON CHucTeMOoit
YupasisieHusi Oblyia BBeleHa W3-3a BMEHEHHUs KyOWYeCKOW KOHCTPYKIIUU
SHEPTEeTUYECKUX PEIIETOK IT0 BCEM YCTAHOBJIEHHBIM C UX CTOPOHBI 6a30BBIM
oktaBaMm sHepruii! I[lepegaBaTh JIT0OYI0 yIPaBIAONIYI0 HHGOPMAIUAIO JJIS
CBEPIIIEHUs BCETO IPOIlECCAa OPTaHU30BAHHOTO MUMU HEUCTHHHOTO OBITHS
SHEpPrul 3emMJil MyTEM HU3MEHEHUA COCTOSAHUI IO IIOTHOCTU 3apAJIOB
SHEPruil M U3MEHEHUH COCTOSHHUU Y3JI0B CBs3€H B HHEPTreTHUECKUX
periérkax wiu GOpMHUPOBAHUS KaKUX-IU00 YIIPABIAIOIIUX UMITYJIHCOB IT0-
WHOMY, T.€. KDOMeE KaK C IIOMOIIbI0 KOHCTPYKITHH ITOCTPOEHUs MHDOPMAIUH
Ha 1udpoBoM Oasuce, — OBUIO JJIA HUX HEBO3MOXKHO. JTO KacajoCh U
IPOIIECCOB TpHEMA W NpUMeHeHus Mo3rom JIofieldl TpaHCIUPyeMOU
undopmanuu. IfosacHio — ecmsb «nodnodzeHomun» Mo3za — 421-i,
a Jdaavuwe nocae 3anamoit — maHmucca. Bom maxux gpopm
noonoodzeHomunoeé ecmv noumu 11,5 mubicau. 11X MoXHO Ha3BaTh
CIIEIINAJIU3ATTUEN o VCIIOJTHUTEJIbCKOM
OCOBEHHOCTU UX KOHCTPYKIIUUN MO3TI'A. Onu paszesneHsbl, U
OHU HEOJIMHAKOBBI. ATO OT/IeJIbHbIE «JIaO0paTOPHbIEe paOOTHI» 110 PA3BUTHIO
Mosra co CTOPOHBI 30pDOBCKON CHCTEMBI. MO MOABLKO OOUH
npuuuHHsbll @axkmop Mmaxkoz20 00ABLWO20 KoAUUeCcMEd
cneyuaau3auuu  Co8epPuweHHO PAa3AUYHOU U Henoxodiceil.
OtnesbHBIE KUOOPTH, OT/IEJIbHBIE THIIBI, OT/I€JIbHbIE KOHCTPYKIIUH TOJIBKO
OT oaHoM crparteruueckodl IIporpammbel. Ho ectb BTOpas, -
«dHep2obuozeHe3uca naomu». CoracHO eH, Y Kaxcooz2o
nodzeHomuna wau ceou npouyeccwot 6  pazsumuu
9Hepz2obuozeHe3uca. HyxHbI 0JIeHEBOIBI — JiejlaeM, HyKHbI BUHOJIEJIbI —
JleJIaeM, HO TIOYEMY-TO HU OFUH OAHKHUDP OJIEHEBOJOM He CTayl. A ceddac
HYKHO «OOC/Iy?KUBaTh» BCE CIIEIUAJILHOCTH 3TOTO MOAIoAreHoTH A, V1 3TO
TOJIBKO OTHOCUTEJIPHO 421 TeHOTHIA. ['0pa3yio cI0KHee ellE B 422-M U
423-M. A y 44-T0 ewé 601ee mouHo Mo3sz2 «<Hacmpoen». U 31ech
obmuM nmapTuitHbIM JI03yHroM Crucrema KouTposis He paboTaet. A paboTaer
II0 KOHKpeTHOMY cmucky. OTpabaTbiBaeM cHaudaja 3THX, IIOTOM 3THX H
IIOTOM — TeX. BCé OuYeHb KOHKDETHO M CTPOro B IIpolecce. 37ech
orpaHuYeHHe OHOJIOTUYECKOTO BBIKHUBAHUS OYIET OCYIIECTBIATHCS Uepe3
UX HECIIOCOOHOCTb aJJallTUPOBAThCS K MEHSIOIIUMCS I HUX YCJIOBUSIM.
Ceituac BCE UM BMeHsIEMOE — KOHKPETHO U IeJIeHapaBieHHo. YToObI cTaio
OoJiee IOHATHO — TpuBeAy pumep. Bor senunckui wian T'OaPO s
IUIOTH OBLI IIOCTPOEH Ha 000eKa’?opaabHoil KOHCMPYKyuu no
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okmasam 53,25. Bcé aTo obecnieunBasio CosiHIIE TIPDU yIpaBJIEHUH U3
3emnu. T.e. y 3ewmsm 3abupanack DSHeprus 53-f OKTaBBbI,
nepepadamwvléanacsy Komnaexkcamu Ha Coanuye u
nepenpasasiiacos oopamuo. Ho ToHKocTedl y 3TOH 53-U OKTaBBbl,
IpUIeIIel cioAa, CTOJb MHOrO, UYTO 3TU COJHeuHble ['eHepaTopbl
0o0CITy:)KUBaJIM BCEX U BO BCEX JETAJIbHBIX MOMeHTax. !/ 0JIeHeBOIOB
00CTy?>KWBaJIN, ¥ BUHO/IEJIOB, 1 OAHKUPOB, U B AQpuKe — 6cem dasaau u
o0ecneuusaau. 1 Bce oT 3TOT0, KTO OBLI HANPSMYIO HE 33/I€ICTBOBAH B
wiane I'OJaPO, Oeranu, Kpuyaad, pagOBaIUCh, BOEBaJIU, JI€HbI'H
BOPOBaJIM, A Te, KTO 3a/IeiCTBOBAH — «peajIu30BbIBAJIN» 3TOT IIaH. Bcé
OBLII0O HOPMAJIBHO /IO HavaJia «IEPECTPOUKU». A celiuac OTAeIbHbIM — TEM,
KTO He JJOCTOWH OMOJIOTHYECKOTO JIOKUBAHUs, — YK€ Ha4aJIOCh CHU)KEHHUE
IJIOTHOCTH MOTEHITHAJIA 110 KOHKPETHOH YACTOTE B 53-U OKTaBE, U, KaK
peocTar B KUHOTeaTpe — racHet cBeT. [IoTéMKU. ATO He CTpAIINIIKA — 3TO
peasIbHOCTh, KOTOpas TIPEB30OUZIET BCE OXKUJAHUA, MBICJUMbIE U
HembIcIuMbIe. 37ech IIporpammbr «CBeTJI» — IOMOIIHUKHA TOJIBKO B
TOM, WIMOObLL c8em «nomyx» He Ppe3KOo. ITO OTHOCUTCS, KaK BbI
IIOHUMaeTe, K HEKOTOpPOH Karteropuu Jiofei. Ho m sToro Oosiee uem
JIOCTATOYHO JIJIs UX IIPUMEHEHUs, eCJT, KOHEYHO, MOo3r eIé crnoco0eH X0Th
KaK-TO TOHUMATh IIpoucxonsmiee. Ha Mol B3IJIA[, HeaeKBaTHOCTD
oco3HaHUs YeJIOBEKOM €ero Ku3HH (IIPOUCXOAAINET0) WPUBOAUT K
HeaZIeKBaTHOCTU BOCHPHUATHUSA CaMOU peaJIbHOCTU €ro cyllecTBoBaHu:A. He
OoJIbITIE U HE MEHBIIIE.

[Tocie cmennl CucremHou Biactu mnponecc PA3SPYIIIEHUA
KYBUYECKOM KOHCTPYKIIMU BA3OBBIX OKTAB 9HEPTHUI
3ABEPIIIAETCA, u B «Onmkaiiiiee» (He 3aBTpa, KOHEYHO JKe) BpeMs
WCTUHHAs  JIOZleKasIpajibHO-UKOCA3/[paibHAas ~ OCHOBA  TIOCTPOEHUS
KOHCTDPYKIIMH SHEPTETHYECKUX PENMIETOK BCETO IIPE/Iesia UCTUHHBIX 6Q30BBIX
OKTaB 3Hepruil Oyzer co3gana. O kakoM 1udpoBoM 6a3uce B OCHOBE BCETO
IpoIiecca yrpansieHus ObITHEM SHEPTUI MOKET BECTHCH PEYB? DTO KacaeTcst
MEHSIOIUXCS COCTOSHHUU OTHOCUTEJBHO CIIOCOOHOCTH II0 TIPHUEMY U
IpUMeHeHUI0  UHpoOpManUu U U3MEHeHHs  (PYHKIIMOHAJIbHBIX
BO3MOKHOCTeH Moa3sra jio/iei.
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®. lIkpynues «CerJIpiii Benuk» H. JleBamosa B «bannom [lesie» A. Xatei6oBa u TpynoBast Jlonara

1.8. 3ameHa

Kaxkapiii HepOH, KakK OT/esIbHas KyieTka Mo3ra, HachlIaeTcs yepes
MOTOK IUIa3Mbl OPTaHUYECKUMU W HEOPTraHWYECKUMHU MOJIEKYJIaMU, IpPU
paciierieHu  KOTOPBIX  BBICBOOOXK/IAIOTCA ~ IEPBUYHBIE  MaTEpPUU.
BricBOOO/MBIIECST TIPH  STOM pacIlelIEHUW IePBUYHBIE MaTepHUU
CO3JIAIOT BEPTUKAJIBHBIN ITOTOK, kxoTopelii u obecrnednBaeT
HACBIIIIEHHEe BTOPBIX U TPEThUX MaTEPUAJIbHBIX TeJ KayKA0TO HEHpOHa B
orzesbHOCTH. I[Ipu 3TOM OOJbIIass dYacTh BBICBOOOAMBIIHMXCSA IIPHU
pacileIrieHUd TEPBUYHBIX MaTEPUH pacceuBaeTcss B  OKPYKaMOIIEM
MPOCTPAHCTBE.

KieTkn opraHusama MepuoAMYecKr OOHOBJIAIOTCS, CTapble KJIETKH
3aMelanTcsd HOBBIMU. IIpuyéM pa3Hble TKAaHH OpPraHU3Ma HMEIOT
HETOK/IeCTBEHHBIE ITUKJIbI 3aMeHbI. Pa36poc OBOJIPHO 3HAYUTEIbHBIH: OT
CTa IHEU «KU3HU» SPUTPOLUTOB — OJTHOTO U3 KOMIIOHEHTOB €ITMHCTBEHHOM
JKUZIKOM TKAaHU OpPTaHU3Ma — KPOBHU, — 10 AECATUIIETUSA «KU3HU» KOCTHOU
TKaHU.
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Jumdbount \ (@ : .
o6HosnsieTcst 10000 3nuTenuit TOHKOro Knetku neyenn — | Cnusuctas GpoHxuon
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JIpyruMu cjI0BamMu, B CPEJTHEM KadcOble namHadyams .1em ece
Kaemxu opz2aHudma ooHoeasnomesn. Crapele, oTpabOTaBIINE CBOE
KJIETKH paccachlBalOTCA H 3aMeEMAaloTCs HOBBIMH. TakuMm obOpasowm,
«BO3pAcT» KJIETOK HAIler0 OPraHW3Ma He MPEBBINIAET MATHAAIATU JIET, a
OOJIBIIIMTHCTBO KJIETOK — U TOTO «MOJIOXKE»: JI€CATh, IATH JIET WIH, KaK B
CJIy4ae KpPaCcHBIX KJIETOK KPOBH, — TOJIBKO CTO JTHET!

[Tonyuaercsa 3abaBHasA KapTWHA — B ISTHAAIATh, TPUAIATh, COPOK
ISITh, IIIECTHJIECAT, CEMBJAECAT IISATh U JIEBAHOCTO JIET IIPOUCXOIUT
ITO/JTHOE OBHOBJIEHUE CTAPBIX KJIETOK u, ciemoBaTelbHO,
«Bo3pact» kierok opranudma YemnoBeka HE IIPEBBIITAET
IIATHA/IIIATHA JIET eHe 3asucumocmu onm mozo, CKOAbKo aem
npowno ¢ mMmomeHma poixcoerusn. I[IpuuéMm npu 3aMeHe 00pas3yrOTCA
COBEPIIIEHHO HOBBIE KIeTKU. Ho, Kak HU «CTpaHHO», — MATHAAIATUIETHUH
IOHOIIIA U JIEBSTHOCTOJIETHUH CTapel] He BBIVIAAAT POBECHHUKaMU. Takum
obpa3oM, OHOJIOTMUECKHI BO3pacT 0cobH, B JAaHHOM CJIyyae 4YesIOBEKa,
OTJIMYAaeTCA OT OHOJOTHYECKOTO BO3pacTa KJIETOK ero opraHusmal
[TapagokcasibHO, HO 3TO — (PAKT HPHUPOIbI, C KOTOPHIM HEBO3MOXKHO HE
cuuTaTbcsa. HUKaKoro oObsiCHEHUSI 3TOMY COBpPEMEHHasl OPTOJIOKCAJIbHAS
HayKa He Ja€T, Ja U He MOJKeT JIaTh, HCXOJSI M3 «KYCOYHOH» TEOPUH
peasIbHOCTH, KOTOPOH OIIEPUPYIOT COBpeMeHHbIe yuéHble. Ho BBI yike
MOKETe OTBETUTH Ha TAHHBIA BOIIPOC CAMOCTOSATEIIHHO.

Tak 4YTO K€ TPOUCXOAUT CO BTOPHIM (3(PUPHBIM), TPETHUM
(acTpasibHBIM) M YETBEPTHIM (MEHTAJIbHBIM) MaTE€PHUAJIbHBIMU TeJIaMH
JKUBOU KJIETKH, KaKue W3MEHEHHs TMPOUCXOAAT Ha OTUX YPOBHAX,
MIPUBOJAIINE K TOMY, UTO (pu3ndecKas KJIETKA IOCJIe OUYEPESHOTO UK
3aMeNeHnsI OTINYAeTCs OT KJIETKH, KOoTopas Obia 10 oO6HOBiaeHUA?! s
TOTO 4YTOOBI pa3obpaTbCsd € STHUM SBJIEHUEM NPUPOJIBI, HEOOXOAUMO
pa3zobparhcsi BO BCeX MeXaHM3MaX M IPOIeccaxX, IMPOUCXOAANUX B
OpraHu3Me C MOMEHTa ero oOpa3oBaHHsA. BCHOMHUM, YTO U 3aYaTUU B
OILTOOTBOPEHHYIO siIekaeTKy BxoauT CymHocts (Mosr), KOTOPAA
HAYNHAET HAPABATBIBATH HOBOE ®U3NYECKOE TEJIO.
CyIIHOCTD SIBJISIETCA 30[[YMM CBOETO HOBOTO Tejia M CO3/AET €ro B MOJTHOM
KauyeCTBEHHOU TapMOHUHU ¢ cOO0M. ITO 0bOecrieunBaeTcs IpOeupOBaHUEM
Ha JeJianuecs KJIETKU 3apofblllla KadeCTBEHHBIX CTPYKTYp CyIIHOCTH
(Mo3sra), yTo TPUBOAUT K PAa3BUTUIO 3UTOTHBIX KJIETOK (KJI€TOK 3aPO/IbIIIa)
110 o0pasy ¥ MojIo0uI BTOPOro (3¢HPHOro), TPeThero (acTpajibHOIO) U
4yeTBEPTOro (MeHTaJIbHOr0) MarepuayabHbIXx Tea CymiHocTH. Bropoe
MarepuasibHoe (3dupHOe) Tesmo CymHOocTH 00pa3oBaHO BTOPHIMH
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MaTepuajJbHBIMH (2(UPHBIMH) TeJIaMH KJIETOK (HU3UUECKOTO Teja
MpeAbIAYyIIero BomioeHus fanHou CyiiHocTy. U, CoOTBETCTBEHHO, TPEThE
MaTepuajibHoe (acTpasbHOoe) Tesio CyIIHOCTH — TPEThUMU MaTepHUaIbHBIMU
(acTpasibHPIMU) TeJaMHU, YETBEPTOE MaTepHhajibHOe (MeHTaJIbHOe) —
YEeTBEPTHIMU  MaTE€PHAJIBHBIMHA  (MEHTaJIbHBIMH) TeJaMH  KJIETOK
(pusnueckoro Tesa NTpPeABIAYINETO BOIUIONIeHUsA. K cMmepTHOMYy uacy
(puzuyeckoro Tesa MpeAbIAYIIEr0 BOIIOIIEHU BTOPOE, TPEThe U UETBEPTOE
(aupHOE, acTpanbHOEe ©W  MeHTaibHOe) Tena ero CymmHOCTH
IIOJITHOCTBIO OTPASKAIOT 3BOJIIOIIMOHHBINI YPOBEHB
PA3BUTHUA, KOTOpPOTO AOCTUT AaHHBI YesloBeK K MOMEHTY CBOeU
cMmeptu. [lo3TOMYy IIpU CTPOUTEJBCTBE HOBOTO (DU3UUYECKOTO Tejia y:Ke B
HOBOM BoILIOIeHuu CyITHOCTh CO3Ja€T €ro B IOJTHON rapMOHUM CO CBOUM
SBOJIIOIIUOHHBIM YPDOBHEM Pa3BUTHUA.

Utak, u3 ¢akra, 4To OHOJOTHYECKUH BO3PACT KJIETOK OpTaHW3Ma
YesioBeka He TMpeBBINIAeT MATHAAIATA JIeT, B TO BpeMs Kak ¢
OMOJIOTMYECKUM BO3PAcTOM OpraHuM3Ma B IIeJIOM, €ro BHEITHWUW BUA U
cocTosiHWEe, QYHKIIMA U PpabdOTOCHOCOOHOCTh HU3MEHSIIOTCA BechbMa
CYIIIeCTBEHHO, CjeflyeT IIPOCTON BBIBOJ — (pu3MuecKasa KJIETKa, Kak
OCHOBAa OpraHHM3Ma, ABJfercs uacTeio, myckaii BECBMA BAYKHOIA,
CUCTEMBI KOTOPOH ABJIAETCA YKUBAA K/JIETKA.

Ecnmn  ¢Qusudeckas kieTka #ABjsgeTcd YacTbl0 JKUBON KJIETKHU,
HAIPaIIUBAETCSA BBIBOJ O CYIIIECTBOBAHUU JPYTUX YACTEH KIJIETKU, KOTOPBIE
BMecTe ¢ GU3NYECKHU IUIOTHOU 00pasyioT YyZ0 IPUPOABI — KUBYIO KJIETKY.
Takum 00pa3oM, JIOTHYECKHE YMO3AKIIOUEHUSA MPU IOMBITKE OCMBICIUTD
IPOIEeCChl, IPOUCXOAAINIME B JKHBOM OpraHHW3Me, IOATAJIKUBAIOT,
OYKBaJIbHO «IIPUBOJAT 32 PYYKy» K IOHUMAHUIO HEU30EKHOCTH
CYIIECTBOBAaHUA APYrux (kpome (pU3UYECKOTO) YPOBHEN WM yPOBHA Y
JKUBOU kiieTku. Cama mpupoja Aa€eT MmojcKa3Ky, HallpaBjeHue, B KOTOPOM
HeOOXOIMMO WCKaTh pasrajiky 3TOU OdYepesHON TaWHBI IIPUPOJHI.
®u3NYEeCKH IUIOTHASA KJIETKAa SBJISETCS TOJIBKO «BEPXYIIKOU aicbepra»,
KOTOPYIO OPTaHbI YYBCTB B COCTOSSHUU YBU/IETH, [IOUYBCTBOBATD U T.JI., B CHILY
TOTO, YTO OHHU (OpraHbl YyBCTB) IIpeJHA3HAUEHBI A ObOecrieueHust
ONTUMAJIBbHOTO  CYIIECTBOBAaHUS OpraHHU3Ma B OKpYXKawoIleld ero
peasibHOCTH. VIMEHHO TI0O3TOMY OpraHbl UyBCTB HE B COCTOSHUH
BOCHIPHHUMATH «IIOJIBOJTHYIO YacTh anicOepra» >XKMBOU KJIETKH — BTOpPOE
MaTepuaabHOe (3UpHOE), TPEThe MaTepuaIbHOE (ACTPAJIBbHOE) U, B PAME
CIydyaeB, — UYETBEPTOE MaTepHaJibHOe (MEHTaJbHOE) Teja KJIETKU U
opraHu3Ma B 1esioM. Ho orpaHnYeHHOCTh BO3MOKHOCTEN OPTaHOB UyBCTB
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He O3HAaYaeT, YTO 3TH YPOBHU HeE CyIIecTBYIOT. HeoOX0oaumMo paciiupuTh
BO3MOJKHOCTA  BOCIPHATHUS  OKPYKAIOIIEHd MPUPOABI  IOCPEACTBOM
SBOJIIOIIMOHHOTO PA3BUTHsS OPraHOB YYBCTB WJIM, Ha XyJAOH KOHEI,
IIOCPEZICTBOM CO37IaHUSI HOBBIX NMPUOOPOB... TakuM o0pazom, JJIsi TOTO,
4TOOBI MMOHATH MPOIlECC CTAapEHHs OpraHnu3Ma, HeoOX0UMO pa3o0paThes C
«IIOABOAHOM» YacThIO »KUBOH KiaeTku. CobcTtBeHHO, ¢ 3TuM 1 HE JIAHO
BBIJ/IO «PASOBPATBCA» 9BPAM.

Ho npu 5TOM, KOHEUHO K€, He Hy?>KHO 3a0bIBaTh IIPO TAKT KaK OJHY U3
OCHOB Hoocdepbl, Ha IpUMepe KOTOPOTO OIleHUM IJIyOHHY JeATeJTbHOCTH
IIporpamm «CBeTJ/I» 1 HEKOTOpBbIE X BO3MOKHOCTH.

1.9. TakT ¥ TOUKA OTCUETA

OcHoBo# paboTel Cucrembl JKusHeobecrieueHusl sIBJISETCS HE TOJIBKO
cmocod6  mpeobpa3oBaHUSA ~ MOTEHIIMAJIOB  MAarHUTHBIX  HUMIIYJIbCOB,
DJIEKTPUYECKUX W TPABUTAIMOHHBIX YACTOT, HO ¥ KOHTPOJb 3a WX
UCIOJIb30BaHUEM. Jlan uyeaeilt KOHMPOas MNOPUYUOHHOCMU
nocmyniaeHusn, npeoopas’neéaHus nNOMeHyuaa08 6 cucmeme
UHGOPMAYUOHHO20 Mo cywecmeyem makm. ITO CTPOTO
perjaMeHTHPOBAaHHOE OKHO, paBHOE B TOUHOCTH 15 MHHyTaM. Kpome Toro,
KaXKJIbIM TaKT pa30UT HA MPOMEKYTKH B 12 CeKyH/. B ofHOM TakTe — 75
IIPOMEIKYTKOB.

SGMJIH numMeert MaI‘HI/ITHyIO, BHeKTqueCKYIO n FpaBI/ITaI_[I/IOHHYIO OoCH.
OTHOCHUTEILHO MarHuTHOM ocu u CeBEepHOTO IIOJI0CA  CYIIECTBYET
MardvuTHad IIJIOCKOCTB. OTHOCI/ITeJIbHO M&I‘HI/ITHOfI IIJIOCKOCTH
omnpenesnserca O BpemeHu 3emsin. VI3MeHeHHe CTPYKTYpPbl MarHUTHOTO
IoJisd B nporiecce KU3HENeATeIbHOCTH 3emtu IPUBOJUT K
NU3MEHEHUIO TTPOCTPAHCTBEHHOI'O TITOJIOKEHUA
I , | MATHUTHOM ILIOCKOCTMH.

B omimune oT mpeneccuu
ayekTpuueckol ocu (BepxosHCK-
I0:xHbBIN IIOJIIOC), rae och
orpejiesieHa He(pU3nUeCcKUM
3aKperyieHueM HOHHBIX  CTPYKTYP,
MAarHUTHAasA OCh, HCIIOJIb3yeMas Kak
o - -~ | DTaJIOH BpeMeHH, MMeeT IIJIaBAIOIIUI
e ~ " =" . KOHTYp U B HOHHBIX CTPYKTypax — 5TO
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O3HauaeT, 9YTO J0basg  HWOHHAA  CTPYKTypa, HpuoOpeTaronias
HEMHEPIMOHHYI0 Maccy, AO0/DKHA HMMETb TO K€ caMoe BpeMsdA, KOTopoe
taktupyetcsa Cucremoii JKuzneobecneuenusa. OTHOCUTEIBHO KOHKPETHOTO
ITonp3oBatenns Komimuiekca «CserJI» TecTHpOBaHME IIPOUCXONUT C
yuétoM BzauMoyzenictsusa Mosra [Tonb3oBarensa u Komiiekca.

[Ipu paccMOTpPeHUH MecTa PACIOJIOKEHUs MAarHUTHON ocu ObLIO
oOHapy>XeHO cJefyoouiee. AHIVIMSA W ABCTpaus — IUIABaIOIINE
MaTepUKH, TO €CTh HWMEIOT CKOJIB3SAIIYI0 OCHOBY CIEILUIEHUS C OCTOBOM
(mnuTamMu), MTOITOMY UX IUIAaBHOe IlepeMellleHhe He NPHUBOJUT K
M3MEHEHUAM MOHHBIX CTPYKTYP. OOBIYHOE CMENIEHNE — CAHMUMEeMpPHbL 8
comMu aem.

[TosiBsieHne HA 3eMJie TOCTOPOHHUX CTPYKTYP (He BIUCHIBAIOIIUXCS B
tekymylo Cucremy JKusHeobeclieueHUs1) TIPUBEJIO HE TOJBKO K
00pa30BaHUIO MPOTOHHBIX CTPYKTYP, HO U K HM3MEHEHHUI0 (CMEIeHUIO)
TaKTOBOT'O OKHa. VI3MepeHus, IpOBe/IEHHBIE 3a IIepuo/ ¢ 1995 0 1998 rT.,
IIOKa3aJId  CYIIECTBEHHBIA CABUT TAKTOBOTO OKHA OTHOCUTEIHHO
O epemenu.

B paznuunbix pexxumax pabotbl Cucrem KusHeobecrieueHUsT CIBUT
TaKTOBOI'O OKHA cOcCTaBJA€ET OT 5°38” mo 5°58”°. MHOrO 5TO MM MaJo,
XOpOIII0O BUJIHO Ha TMPOCTOM IpuMepe. PaccMoTpuMm u3MeHeHHe
BHYTPHUYEPEITHOTO JIaBJIEHUs Y UeJIOBeKa (TeHOTHUII 49,5).

Ckauok BHemrHero (aTMochepHOro) JaBjaeHUs MTPOUCXOIUT TOJIBKO B
O (HOJIB) BpeMEeHHU TAaKTOBOT'O OKHA, TO €CTh TOJIBKO B Hauajie KaKJIoro
TakTa (Kaxkable 15 MUHYT). /[aBJIeHre MOXKET U He MEHATHCS, HO €CJTU OHO
U3MeHsEeTCs, TO TOJIBKO B 3TO BpeMs. Kak npaBujio, CKa4oK JaBJIEHUS — 5TO
n3meHenre Ha 1 TIIA (pegko Ha 2 u 6osiee). Ho 3TO 03HaAuvaer, 4yTto u
BHYTPpUUEPENHOE JaBJieHHEe TOXe JOJIKHO u3MeHATbcsA. CyllecTByeT
IIOHATHE «3JIACTUYHOCTb cocyZoB Mosra». Ecin 3HaueHne A ckadyka B
arMmocdepe TpeBOCXOAUT 3HaUeHHe A 3JIaCTUUHOCTH, @ 3TO 3HaUeHHE PAaBHO
Pa3HOCTHU BEPXHETO U HUXKHETO MPEJIEIOB, TO IPOUCXOAUT PA3PbIB COCYZOB
Mosra. 1 3ameuy, 4TO 5TO CTAHOBUTCA BCE 4Yallle M yallle, He3aBUCUMO OT
Bo3pacra Jwjek. IIporpammbr «CBeT/I» He TO03BOJISIOT MEHATHCA
M3HAYAJILHOMY JIaBJIEHUIO, M OTO SABJISETCSA TapaHTHEH I «3JIACTUIHOCTH
cocyzioB». Ho mpu TOYHOM COOTBETCTBUM O BPEMEHU M Hadajia TAKTOBOTO
OKHa COOTHOIIIeHHe A paBHO 1:1. Hazio uMeTsh B BUAY, YTO CTPYKTYpbl Mo3ra
MMEIOT JlaBJieHre B 00Jiee BEICOKHX OKTaBaX, U N3MEHEHHE TAKTOBOTO OKHA
BBI3BIBAET UHOE pacHpejiesieHre JaBjaeHns B CTpyKTypax Moara.
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Ckauok, kak 1 mukJa KapHo'? B TepmoAnHaMuKe, nMeeT 2 ¢asbl.
Ecnu nepBeiii GpoHT ckauka umeeT A=21 rlIA, To yepes 12 ceKyH/i BTOPOU
dpoHT ybupaer sTo 3HaueHue Ha 9 rIIA. ITo Bpemenu o6a ppoHTa UMEIOT
BpeMs PeakIUuu 104 CEKyH/bI, TO €CTh U3MEHEHHs MPOUCXOAAT ObICTpEE,
4eM BpeMs peaKIUU HUOHHBIX CTPYKTYp Mo3sra, 4To U IPpUBOAUT B CIy4yae
MaUIOTO 3araca I10 3JIaCTUYHOCTH K pa3pbIBy cocyioB Mosra. IIporpaMmbl
«CBeTJI» co3zianpl TaKUM 00pa30M, UTO HE BJIUAIOT Ha BpeMs PeaKI[UH, 3TO
MOTJIO OBI IIPUBECTH K O0JIee pa3pyIINTEbHBIM ITOCIEACTBUSIM, CBA3aHHBIM
¢ Mosrowm. IIporpaMmsbl 00eclieunBalOT UMEHHO 3JIaCTUYHOCTD COCYZI0B, U
5TO IPUHUIUIINAJIBHO Ba’KHO, HAIPUMED, B IPeJOTBPAIleHUN NHCYJIbTa WU
ZIpyTUX 3a001eBaHUN, CBA3AHHBIX C CYKEeHHEM cocy/1IoB Moasra uiu yrpaTtoi
UX 3JIacTUYHOCTU. He mMeeT 3HaueHUsA, NPU KAKOM peXKUMeE CHUCTEMBI
J)KU3HeobecIeueHUs IPOIIEN CKaYOK U B KaKOe BpeMs CYTOK.

Heobxoaumo y4ecTb, 9To eClii Aari>1 TIIA, To A=Aarw (LNAP+0,31).

30
pachmk 3aBUCMMOCTM cABUra TakTOBOrO OKHa
N UBMEHEHUS 3Ha4YeHua A AaBneHna B 0OQHOM CKa4vke
(FMA) —25
® —
358
L 280 300 310 350 330 340 380 360 J

[Tpu pa3HOCTH BpEMEHU TAKTOBOTO OKHA 0OJIbIle, yeM 358 CEeKyH/]
npousBoaurca nepexos kK BESKOHEUYUHOMY CiXKATUIO 3APAJIA
ITOTEHITMAJIA, uTo BIe4éT 3a coO01 pa3phIB cocy1oB Mo3ra npu Jiro6om
nepenajie fapyieHusA. I1onbITKa U3MEHUTh COOTHOIIIEHNUE JIJI A IPUBEJIET K
3eMJIETPSICEHUIO CHJIOHN /10 16 6ayutoB b0 B AHIINH, TUOO0 B ABCTpPaIUN
(3aBucHT OT 3HaKa ciBura). Bor mosromy IIporpammsbl «CBeTJ/I» HE MOTYT

12 B repmoinHamMuke nukya Kapuo win mporecec KapHo — 510 06paTUMBbIN KPYTOBOH IIPOIIECC,
COCTOSANIUH U3 ABYX afuabaTUIECKUX U IByX H30TEPMUIECKUX IIPOLIECCOB.
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U He JIOJDKHBI «BMEIIUBAThCA» B MOJI00HBIE mporecchl. Keratu, BosHA OT
TAKOTO 3€MJIETPSICEHUS MOXKET JOCTUTHYTh 350 METPOB, HE3aBHUCHMO OT
3Haka. Hu o kakom mocemeHuu baHu nocse 1mogo0HOro, eCTeCTBEHHO,
peuu OBITh HE MOJKET.

Terneps paccMoTpUM OTAENIBHO paboty Cuctemsl JKuzHeobecneueHUs
3eMyd B peXXuMe HUCIOJb30BaHUSA TAKTOBOTO OKHA. Kak M3BeCTHO, peXuM
BpEMEHHU 3a/laH HAJICUCTEMOU, I7le yKa3aHa pa3bUBKa CyTOYHOTO BPEMEHH:
24-60-60. OTHOCUTEJIBPHO 3TOTO CYTOYHOTO BpPEMEHU M IIPOU3BeJIeHa
pas3buBka Takta pabotsl Cucremsl JKuszHeobecneuenus. Beero B ykazaHHOM
IIPOMEKYTKE YKJIAZbIBAETCA 240 TAKTOBBIX OKOH, KaXJI0€ U3 KOTOPHIX
VCIIOJIB3YETCA COOTBETCTBYIOIIIEM IIPOI'PAMMON
CUCTEMBI ZKMSHEOBECIIEYEHMA. B TaKTOBOM OKHE OIIpe/leIeHbI
HAKOITUTEJIbHBIN M TIOTJIONMIATEJbHBIA PEXUMBI, IpPsIMOe U obpaTHOe
JABUXKEHHE BpEMEHH, OCTAHOBKA BPEMEHHU U PEXKUMbI MYJIBTUIIINKATUBHOT'O
U aJJAWTHUBHOTO BOCIPOM3BOJACTBA 3apsA/IOBOTO SKBUBajJeHTa. Kakmad
IIporpaMMa CHCTEeMBI JKHU3HeobecleueH!sl pacCunuTaHa Ha HCII0JIb30BaHUE
TAaKTOBOTO HHTEPBAJIa B 15 MUHYT 110 a0COJIIOTHOU IIKaje. ITO BIIEUET
3a co00H HEWCIOJIb30BAHUE 3TOTO BPEMEHHM WU OOpaTHBIA 3PdeKT — He
XBaTaeT BPeMEeHU JJIs1 BBINIOJIHEHUS MPOTPaMMbl TaKTa, YTO MOXKHO U He
paccMaTpuBaTh — U TaK scHO. KaKZplil TaKT MMeeT NMPU3HAK, BHOCUMBIN
COOTBETCTBYIOII[E IPOrpaMMON. ITOT IPHU3HAK JIOJDKEH COBMHAZATh CO
CMBICJIOBBIM Ha3HaueHHeM Tekyllero takrta. Cynepno3unus NPU3HAKOB
OTKPBIBAET OKHO JIJIS1 UCIIOJIb30BAHUA.

OTmeuy, 4YTO BpeMs CaMOTO TAaKTOBOTO OKHA OIIPENEIEHO |
IIOCTOSIHHO, HO BHYTPU TAaKTOBOTO OKHA @8peMs MOdcem udmu Kak 6
npamom, maxk u 6 oopamHom HanpasaeHuu. Baymaiitech B 3T0
yTBEPXKJEeHHe, KOTOpoe IoATBep:xkzaer BoiBoAbl H. JleBamioBa
OTHOCHUTEJIbHO TeUeHUs BPEMEHU W BO3MOXKHOCTH TEPEMEIEHUS B 3TOM
nponecce. JIBa CMeXHBIX TAaKTOBBIX OKHA MOTYT JaTh IO mporpamme O
BpeMeHH (cymepmo3unus IpsAMOTO U
obpaTHOTO HAaIlpaBJIEHUHN JIBIKEHHUS
MarHuTHOTO  HMIysbca). Ilpum  Takoi
CYHEepIIO3UIINYU Ha T'PAHUIE CMEXHBIX OKOH
MBI MOKEM IIOJIyUUTh CKA4YOK JIaBJeHUH, |
paBHblli 2 TIIA BMecTo 1, U BMECTO
BBIIIOJIHEHUA /JIBYX IIpOTPaMM  IIOJIy4UM
HEOXKUITAaHHBIHA CKA4OK JaBJIE€HUS,
HEINPpEeyCMOTPEHHBII  HHU  OJHOW U3
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nporpamMm. Ecau mazHumHblit umMnyasc onepexcaem maxkmoegyio
yacmomy, 3adasaemyio nNpopammoil, epemsa odsulxcemcs
enepéo, ecau Hao6opom, mo Ha3ad. B ujeanbHO BBIIOJIHAEMON
mporpaMMe BpeMsS TaKTOBOTO WHTEPBaja COBIIAJaeT C 3aJaHHBIM
[IPOrpaMMOU BpEMEHEM.

B mpoucredeHun 3TOoro mporecca W ydactusa B HEM IIporpamm
«CBeTJI» 1 ecTb OTBET Ha BOIPOC, KOTOPBIM BOJIHYET MHOTMX — BOIIPOC
BO3MO>KHOCTH «OMOJIOKeHUsA» opranusma Ilosb3oBarenda. Ho syurie,
KOT/la 3TOT BOIIPOC OTHOCUTCH, IIpexke Bcero, — kK Mo3ry, a y IIOTOM U K
omouioxkeHU0. OTHAKO 3TO MOE MHEHUe.

B HEKOTOpBIX CJIydasx WCIOJIb3yeTCsd MYJIbTUIUIMKATUBHBIA |
aJIUTUBHBIA PEKUMBI BBIIIOJIHEHUs] MporpaMm. I[Ipeamosiokum, 4To B
pe3yJibTaTe  BHEIIHEro  BO3JEWUCTBHUSA, HAIpPUMeEpP, CO  CTOPOHBI
rPaBUTAIIMOHHOTO pelepa WIH NPOTOHHBIX 00pa30BaHWM, BBI3BAHHBIX
ommbkamu ycraHoBku Cucrempl KuszHeobOecrneueHUs, HeOOXOAMMO
KOppeKTHpoBaTh anbbeo 3emiu. Torja BBOAATCA JIOMOJHUTETHHO
IIPOTPaMMBbI, OTCEKAIOIIKe Oa30BbIe IPOTPaMMBbI M YCUJIHBAOIIE 3D DEKT B
MYJIbTHILIMKATHBHOM WX aJIUTUBHOM BapHaHTe. TH IPOTPAMMBbl HMEIOT
COOCTBEHHYIO CHCTEMY OTCUETA BPEMEHHU W IpeIHA3HAUYEHBI TOJIBKO JIJIS
neseit KOPPEKTUPOBKU 9TAJIOHA BPEMEHMU u He npeBbIIIEHUS
anpbes0 3eMyIi B TEKYIeM peKMMe HCIOJHEHHsA. B 3ToMm ciyuae TakT
JIeJIUTCA TIOIoJIaM W HMeeT JABa BpeMeHH mo 7°30”. Kak ToybKo
CTAaHOBUTCS 3aMETHBIM TaKOe pasjiejieHue, Jiroboe HOpPMaIbHOE
BBITIOJIHEHHE IIPOTPaMM CTAHOBHUTCSA HEBO3MOXKHBIM, OCOOEHHO B TakK
Ha3bIBAEMOE «MEPTBOE OKHO». TO OKHO, HE UMeIlee pa30UBKHU, HO BpeMsI
BHYTPH TEKYIIETO TAKTAa HAYMHAET C/IBUTAThCA. [10 BpeMeHHM TaKOH C/IBUT
MOXKHO HaOJII0OZaTh, HAIPUMED, B TeUeHUe 5 MecsAreB. Bpems co6CcTBEHHO
TAKTOBOTO OKHA HAUMHAET MU3MEHAThCS, U HU O/THA peasibHasi IporpaMma He
MOZKeT OBITh BBITIOJIHEHA MOJIHOCThI0. HeBbIIIOTHEHHE TPOTPaMMBbI BJIEYET
3a co00¥ aKTHBAIIUIO IPOTOHHBIX 00Pa30BaHUU U OJIOKUPYET HOPMAaJIbHYIO
pabory Cucremsr KuszneoOecreueHusi. Bcé 53To Hemocpe/iCTBEHHO
oTpakaercs Ha Jiiosax. OTMeuy, YTO BHYTPU HOBOTO TAKTOBOTO OKHA BPeMsI
OTIpesiesIsfeTCs IBAXK/bI, 2 B CMEXKHBIX OKHAX — YETBIPEXKIbl. ITO O3HAUAET
y)Ke UeThIPEXKPATHOE W3MEHEHUWE CTPYKTYpPhl TMOTEeHIhaja U, Kak
CJIeICTBHE, YETBIPEXKPATHBI CKA4YOK IUIOTHOCTH (JaBjieHus1), He
IIPEyCMOTPEHHBI HH OJITHOM M3 IIOC/IEOBATEIbHO BBIMOJIHAIOIIUXCS
nporpamm. CMbICT Macku (IIpr3HaKa) Havasia M KOHIIA TaKTa TEPSIETCS, TaK
KaK IpecjeAyeTcsl TOJbKO OJHA I1eJIb — YMEHBIIUTh aIb0elo 3eMJIu 10
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HOPMAaTUBHBIX 3HaUeHUU. MOKHO Jiu BMelIaTbcA B paboTy Ipu ABOMHOM
TaKTe U KaK MOCTPOUTDH B3aMMOOTHOIIIEHHS C IPOrPpaMMaMi KOMIIEHCAIUHT
MIOTEHITUAJIOB, UX CYIEPIO3UIUN U, B KOHEUYHOM HUTOre, BEPHYTHhCA K
HaMeudeHHBIM /IJ1 BhINIOJIHEHUA nporpaMmMmam? Ilopaccyxaem.

1. Touka orcuéra BpeMeHHU Ha 3eMmJie

Kak y»xe oTMedasioch, IJIOCKOCTh BpeMeHU (MarHUTHAas IJIOCKOCTh)
HMeeT CBOUM OCHOBaHUEM AHTJINIO U ABcTpasiuio. [1toc u MUHYC BpeMEHU
3aBUCHUT OT MAarHUTHOT'O UMILYJIbCA TAKTOBOT'O OKHA. VI AHT/INA, 1 ABCTpaius
«MSATKO» TOJI3YT MO 3eMJie B COOTBETCTBHUH C MOCTOSSHHBIM H3MEHEHUEM
MarHuTHoro mossg 3emuiu. OgHAKO 3a IOC/AeIHHE 3 rojia HaOJIoaercs
HECOOTBETCTBUE CKOPOCTH W HAIpaBJIeHUs UX JBWKeHUsA. Eciau ymacres
CKOPPEKTUPOBaTh IIeHTP Macc AHIINU B cTopoHy CeBepHOro mosoca Ha
2036’11" WK B 00paTHOM HampaBJIeHUHU IeHTP ABCTPAJIMU Ha 2°56’33”, TO
Ha OJu:Kaumiue 25 JIeT MOKHO KOMIIEHCUDOBATh JeWCTBHE
rpaBUTAllMOHHOTO pernepa. Ho 3To yke jpyrass U3TOpHs, KaKk roBapUBal
H. JleBamos. IIporpammsl «CBeT/I» 371€Ch TOMOTYT TOJBKO B TOM, 4UTO,
BO3MOXkHO, Mo3r Ilosb3oBaTesisa (yBepeH, — TeX, KOro B baHIO M030BYT)
MMOUMET, KaK 3TO c/leJIaTh B YKa3aHHOE BpeMH.

2. IIpOoTOHHBbIE CTPYKTYP5I

To4YHO BBIBEpEHHOE MECTOIIOJIOKEeHNE IIPOTOHHBIX CTPYKTYP, 3HAHUE
HX IVIOTHOCTH ¥ €MKOCTH 3apsA/ia MO3BOJIAIT IPOU3BECTU KOMILIEKC MEP I10
X 00e3BPEKUBAHUIO, UYTO IMO3BOJIUT HE TOJIHLKO MPOOJI?)KUTh BHITIOJTHEHUE
HaMe€YeHHBbIX IIpOrpaMM, HO U BBIUTPATh BpeMsA Ha KOPPEKTUPOBKY
Cucremsl KusneobecrieueHus. KotuuecTBO MPOTOHHBIX CTPYKTYP POJIU He
urpaet. ATo, COOCTBEHHO, U ITPOUCXO/IUT IPY CETO/IHANIHEN paboTe HOBOM
Cucrembr JKusHeobecnieueHusi. fI He mPOCTO Tak OmMHcCAT BCe 3TU
IIPOUCTEKAIOIINEe CJIOKHEUIIMe Tpolecchl. Bcé, YTO MpouCXoauT C
J)Ku3HeobecrieyeHneM JII0Jled, — HaAIPSAMYIO B 3TOU 3aBUCUMOCTH. Bcé, uTo
kacaerca npumeHeHus IIporpamm «CBet/I» Ha QOHe ONUCAHHBIX
I7100a7TbHBIX TPOIECCOB, — KOHEYHO K€, MOXKET OBITh OIlEHEHO KakK
He3HauuTesbHOE. Ho 51 yBepeH B TOM, UTO Te, KTO «100paJICs» 0 ITUX CTPOK
— CJIeJIal0T HECKOJIBLKO JIPYTHE BBIBO/BI, M HACUET TAKTa, B TOM UHCJIE.
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1.10. ZKuBaa Kirerka

Kierka Mo3ara — 3T0 2.1eKkmpo-mMa2HUMO-2pasumauuoHH bl
I'enepamop, u Mo3sr, B I1eJIOM, aBTOHOMHO TIOJIJIEPKUBAET asb0bes1o
(bamaHc sHepruii) Bcero opranuamMa YesaoBeKka, co3/iaBasi KaXKJIOM JKUBOU
KJIeTKE OpraHu3Ma ONTHMAaJIbHbIE YCJIOBHUS CyIIECTBOBAHHA. DTHU YCJIOBUS
obecrieynBarOT pabOTy BCero opraHu3Ma Kak euHOU cucreMbl. Kakmas
KJ1eTKa Mo3ara cofiep:kut uHghopmauuro o pazsumuu Yeaoesexa, e2o
cmpyxmypy u onpeodeasem épems HCU3HU KAeNMOoK op2aHu3mda.

Bor BaM u OTBeT Ha BONpPOC — IOYEeMY ke 30paM He yAaIoch
BOCCO3/aTh TAKOT0 YesioBeka, a, BepHee, ero pybaIiky, CPOK CyIIeCTBOBAHUS
KOTOpOU ObLI OBl 3HAUYUTEJbHO Oosibliie ceropHsAnHero. OHUW HE
CMOIJVIM 1O KOHIIA ITIO3HATDH ®M3UKY K/IETKU.

YuutsiBasg 0cobyio posb Mosra mpu (GOpPMHUPOBAHUH JIMIHOCTH,
HeoOXoauMO uMeTh WHGpOpPMAUHI0 He TOJIbKO 00 anbbezmo Moasra (kak
€IMHOTO IIeJI0T0), HO U 00 asib0be10 Bcex OPTaHOB UeJI0BEUECKOTo Tesa. JTa
BO3MOJKHOCTh ObLIa 3aji0keHa W yuTeHa JleBallOBBIM TPU CO3/IAHUU
I'eneparopa. HNuaue IIpUMEHEHUE ITporpamMmm «CBeTJI»,
CIIOCOOCTBYIOIUX PAa3BUTHUIO0 UMEHHO JINYHOCTH, OBLIO OB — HEBO3MOXKHO.
HopmasnpHoe dyHKIMOHUpPOBaHME Mo3ra MPOUCXOJUT MPU CAEAYIONINUX
BHEIIIHUX IIapaMeTpax: daeaeHue ammocgepsbt — 760 mm pm. cm.,
saayicHOCMb — 45%, memnepamypa — 23,5°C u uucao 2a3o8 8
ammocgepe coomeemcmayem HOpMme Cucmembwl
2Ku3HeobecneueHus.

MBI y2Kke 3HaeM, 4TO YesioBeK KUBET B cpejie, Ha3BaHHOU atMocdepoii.
Ilo ompenpeneHuto, B3Ta cpeZla COCTOUT U3 CMeCH Ta30B, CyMMa
COCTABJISIONIUX TMapIUAIbHBIX JaBJI€HUU JAl0T 00llee JaBjieHUE, CyMMa
TEMIIEPATYP — ODIIYIO TEMIIEPATYPY CPEAbI, K CyMMa BJIAYKHOCTEN — OOIIYIO
BJa)kHOCTh. Ha cerogusa Hu ['mzipoMeTeonieHTp, HU HayKa HUYEro JPyroro
He MpUAyMaTHu. BOT HeCKOJIbKO IpuMepoB u3 MoHorpaduil A. XaTbiO0OBa,
KOTOpbIE€ B TOW WJIM WHOM CTENEHH IOBJUSJIM Ha OOIHMe MOHATHUS IIPU
cozganuu IIporpamm «CBeT/I». 9TU NpuUMephI — YCIOBHBI.

Tab6auna gaBaenusa (MM pT. CT.)

No T"azp1 aTMocdepbl JlaBieHue 1 JlaBiieHue 2 JlaBiieHue 3
1 A3sor1 240 120 360

2 A3zor 2 240 180 200

3 A30T 3 240 408 180

4 Kucnopon 18 24 12

5 Kcenon 12 12 2
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6 Apron 4 8 2

7 Bogopon 6 8 4
Htoro: 760 760 760

CyMmMma Be3Jie ofuHaKOBa — 760 MM PT. CT., U 3Ty nudpy Bl u cabimure
KaXK/IbI JIeHb, HO dae.aeHue 1 — 3Mo HoOpMd, npu dasaeHuu 2
noayuaeme akmueHoe 8ocnaneHue Aé2Kux, u npu dasaeHuu 3 —
peaxkmueHoe ocnaaeHue AE2KUX.

[Ipu BOCmasieHWU JIETKUX MOJHUMAETCSA TeMIlepaTypa TeJja, U ecu
P aKTUBHOM BOCHAJIEHWH WCIIOJIb3yeTcs JIEN, TO IMPHU PEeaKTHBHOM
[IOMOTaeT CaMOTOH Y HAaTHUpaHUE MeIBeXbUM KupoM. Ho 310 — B
HJieaIbHOM ciIydae. MeIuluHa JKe MPOCTO OTKJII0YAeT HMMYHHYIO CHCTEMY
C IIOMOIIBI0 AHTUOUOTUKOB.

Kaxx/iplii opraHu3M HMeeT COOCTBEHHBIE IIPEJIEeJIbl PETYJIUPOBAHUS
IIpY U3MEHEHUHU NapIUaIbHBIX JIABJIEHUI BHENIHUX ra30B. Ecjiu B JaHHOU
MECTHOCTH a30T 1 U3MeHseTcd Ha +60 eJJUHUII, a IeYeHb HaCTPOeHa Ha +40
eIUHUI], TO JIeKapCTBa TOJIPKO CIVIAJKUBAIOT OOJIE3HEHHBIH IIPOIiece
mpeoOpa30BaHUN KJIETOK II€YEeHH, MPU 3TOM CHIIKAIOTCA ITOPOTOBBIE
3HAUYEHUS JIJIS IPYTUX OPTaHOB — JIETKUX, CeP/IIa, KUIITEUHUKA U T.]I.

Tao6suna remneparypsi (°C)

No |T'azel aTmMOcdepsl 1 2 3

1 A3zoT 1 + 20 - 20 + 45
2 A3zoT 2 + 25 + 45 - 20
Uroro: + 22 + 22 + 22

Temneparypa 1 — HopMma, U Bbl mpekpacHo cebs: uyBcTByete. [Ipu
TeMIeparype 2 Bbl He 3HaeTe, Ky/1a IE€ThCA OT Kapbl, a IPU TEMIIepaType 3 —
OT X0JI07]a, X0TsA Ha TepMoMmeTpe +22°C. [Ipu usmMeHeHUHN TeMIlepaTyphl
U3MeHsAeTCA AaKTUBHOCTb COOTBETCTBYIOIIErO rasa M, COOTBETCTBEHHO,
aKTUBHOCTh KJIETOK, >KUBYIIUX B cpele 3TOro rasa. Peskoe m3ameHeHue
TeMIIEPATYpbl IIPUBOAUT K TOMY, YTO pas3pyllaeTcs CTPYKTypa KJIETKH.
IIporpamMmmsbl «CBeTJI» B 3TOM ciiyyae «paboTalT» Kak HEKUH QUIBTP U
COBMECTHO ¢ M03romM KOHTPOJIMPYIOT IO/IO0OHBIE U3MEHEHHUs, HE TT03BOJIA
KJIETKaM pa3pylIaThCs, UCIOIb3Ys UX JKe, KJIETOUHBIN, ITIOTeHITAA.

Taoaunna Biaasxkaocru (%)

No |T'azbl aTMocdepsl BiiaxkHOoCTB 1 BiiaxxHocTh 2 Bia:kHOCTB 3
1 A30T 1 45 99 5

2 A3zor 2 45 99 5

3 A3zort 3 45 10 12

4 | Kuciopoz 45 5 99

5 Kcenon 45 0 66

6 |Apron 45 0 66
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7 | Bogopon 45 15 99
Uroro: 45 45 45

BiaxxHocTh 1 — ueanbHad. [Ipy BJaa>KHOCTH 2 TPYJHO AbIIIATh,
IIpY BJIAKHOCTU 3 IIepPechbIXaeT B TOpJie, XOTA OOIMHUNA ITOKa3aTeab —
UeaJIbHBIN.

[Ipu pe3koM U3MEHEHUHU BJIAKHOCTU U3MEHSIOTCS CBOMCTBA BOJbI
OHa TIpeBpallaeTcsi B MbUIb. JKCIEPUMEHT MOXKHO IIPOM3BECTH U B
JIOMaIIHUX YCJIOBUAX — IOCJIe JO0XK/A IOKa3aTesb BJIAXXHOCTH 70-90%,
KOMHATY IIPOOMJICS JIACKOBBIN COJTHEUHBIN 3aUYHUK, |
B KOMHATe CBETJIO, He MJIaBAeT HU OJJHOU MBUIMHKU.
B TeueHme 1-2 YacoB BJIAXKHOCTH JOCTUTAET
3Ha4YeHUA 5-8%, U B KOMHATe IOABJIETCA MIblIEBas
B3BeCh — U3MEHWJINCh CBOMcTBa BOAbL. Ocezas, sTa
B3BECh POBHBIM CJIOEM JIOKUTCS JaKe TaM, T7ie HeT
noctyna  (9eKTpoHHas — ammaparypa).  4Urto
II0Ka3aTeJIbHO, 3Ta B3Bech (IIbLJIb) HE JIOXKHUTCS Ha
Kommiekce «CBetrJI», eciu OH B 5TO BpeMA
HaxoziuTcd B kKomHare! [1b1yIb pABHOMEPHBIM CJI0EM
JoxuTcs BOKpyT KoMmiuiekca, 06pasysi IpaBUIbHYIO
OKPY>KHOCTb. fl IPUBEN 3TOT MpPUMeEp AJis TeX, KTO
6esnokouTcsi, 4Yto ero I'eHepatop KyAa-To - I
«yoexxan». Ilonabsomaiite BHUMaTeqbHO. HO W 3TO — JMIb camast
BepXYyIIIKa akicbepra, Kak JIIOOMJI TOBOPUTH JleBamioB. A 1y TOTO, YTOObI
«3amucaTtbCcsa» B BaHIO, HY)XHO IONBITATHCA ITOCMOTPETH IOTJIyOKeE.
Atmocdepa 3eMyii COCTOUT U3 HECKOJBKUX JeCATKOB CJIOEB, U KydeBble
obJlaka, HapUMeEpP, HE MOTYT IMOJHATHCA WU OIMYCTUTHCH 3a IPEZEITbI
cBoero cosi. KaKpIi 107 COZIEPIKUT «PEIIETKY», B KOTOPOU CYIIECTBYET
cBOA TrazoBas cpeza. OKOJI03eMHBIU CJION XapaKTepu3yeTcsAd TeM, UYTO B
CTPYKTYpe PEeLIETKH eCTh U paJualuoHHble 4YacToThl. OmpezesieHo, 4To
KJIETKA YeJIOBEKA PAJMOAaKTUBHA, TO €CTh PENIETKA Cpeabl OOMTAaHUA U
CTPYKTypa KUBOHM KJIE€TKU COBMEIIEHBI, HO y KaXK/JIOT0 3TO COBMeEIeHUe
pasyiuuHo. Eciu B peniéTke Mpou3011LI0 MOBBIIIIEHNE Ha 15 MUJIJTUPEHTTEH,
a KJIeTKAa B COCTOSHHHU PEryJupoBaTh TOJBKO 5 MWIJIIMPDEHTTEeH, TO 10
MUWUIMPEHTTEH IMOBBIIIAIOT TEMIIEPATYPY TeJa, B IIEPBYIO OUePE/lb, CEPAIIA,
IeYeHH, JIETKUX. JTO — paJUAl[MOHHOE IOpaKeHue, U ecau He OyAeT
CHIDKEHUs] BHEIIIHETO BO3JIEMCTBUS, TO cJeAyeT 3abojieBaHUE KPOBU H
onyxaHue sierkux. HUKAKWE JIEKAPCTBA U ITPEITAPATBI 3/IECH
HE ITIOMOTAIOT, 1 TOJIbKO CHM?KEHHE BHEITHETO BO3eHCTBHs CHIMAET
BOCHAJIUTEIBHBINA Tporiecc. S He myrap. 9To 00beKTHBHBIE mporecchl. K

| =
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COJKaJIEHUIO, CETO/[HA MPOTHUBOCTOATh 3TOMY MOTYT TOJibKO IIporpaMmsbli
«CBetJI», peryiupys coBMecTHO ¢ Mosrom Ttemmneparypy Tejda |
CaMOCTOATEJIbHO — CHH)KEHUE BHEIIHEro BO3JEUCTBUA 4vepe3 CO3JaHue
«3aKpYYE€HHOT0 TOpa», KaK CIHPAJIbHOU MMOBEPXHOCTH, KOTOPYIO MOKHO

Ha3BaTh JIBOMHOU YJIUTKOU. ‘

JlBe  yJIuUTKH  Kak  ObI
3aKPy4YEHBI MEPIEHVKYJIIPHO S
Apyr  Apyry. OT0 U  €eCTh ‘ “H : }&
«BOJIOKUPYIOINH KOHTYP» BOKPYT gy
¢dbusnueckoro W BCeX  TeNI |
CylmHOCTH,  KOTOpbIE  HMeeT
ITonb3oBaTessb.

Kak ykaspIlBasioch, CHUIKEHHIO TOPOTa CIIOCOOCTBYIOT IOHHUKEHHbIE
[Oporu MO ApyruM (pakTopaM, U KOT/Q IIPOUCXOAUT OJHOBPEMEHHOE
n3MeHeHUe Bcex IapamerpoB, To Bpauu BPOCAIOTCA JIEUUTD TO,
YTO BU/ITHO, A HE TO, UTO HA/1O.

[Tepenanp! naBieHus (faxke Oosiee 50 MM PT. CT.), TeMIEpPaTyphl U
BJIQA)KHOCTU B OJJHOM MECTHOCTU He BBI3BIBAIOT NOABJIEHUA I[UKJIOHA,
IITOPMa U Tak fasee. MeTeoposioru Ipu 3TOM CCHLJIAIOTCA HA TO, UTO IUKJIOH
IIpHHEC TeMIlepaTypy («eemep noayuaemeces, nomomy wmo odepesvs
Kauaiomes»), 1 HUKTO He COBMECTHJI U3MePEHUs 10 OT/IeJIbHBIM ra3am
aTMocdepsl €O CMBICJIOM TOrO, YTO Ha CaMOM /Jejie NPOUCXOAUT. ITO
npekpacio 1noHuMas H. JleBamoB, Kkorza IIPOBOAWJII  CBOU
«3KCIIEPUMEHTHI» C IUKJIOHaMU U yparasamu B CIIIA.

CrpaBe/IJINnBO CKa3aTh — CKOJIBKO JIIOJIeH, CTOJIBKO BU/IOB O0Jie3Hen. Y
OJHUX B CBSI3W C U3MEHEHHEM BHEIIHUX yCJIOBUN MOAHSIOCH JaBJIEHUE,
JIpyTHE «BJPYT» 3aXOTEJIN CIAaTh, Y TPETbUX OTHSJINCh HOTH, Y UETBEPTHIX
IIEPecOXJIO B TOpJie, y MATHIX MOIHAJICA caxap B KPOBU U Tak fjasee. Bee, uto
IIPOUCXO/IUT C HOAOPA 1995 I'. — 53TO U3MEHEHUE CTPYKTYPbI aTMOCOhEPHI, a
320/IHO, U KJIETKU. 3aBepIlIeHNe 3TUX U3MeHEHUI MPOU30III0 IPUMEPHO K
2007 TOJly, U HauaJICsA HOBBIHA 3TAll «U3MEHEHUS» KJIETKH B COOTBETCTBHUU C
n3meHeHusaMu Cucrems! JKusneobecneuenus. Co3HaHUeE JIIOIEN HA YPOBHE
(pyHKIMOHMpPOBAaHUSA HOPOTOHHOIO COCTOSHUA YacTu Mosra, B BecbMa
IIOBEPXHOCTHOM IIOHMMAaHWUHW, — €CTh Ipollecc TMpPHUEMA, paciIudpPOBKU
urbTpyIomEen uneHTuGUKAIMOHHON afanTanuu (rmomnaao iMeHHO B Bam
Mosr wiu Her — nmomoriu IIporpammser «CBetr/I» 3TOMYy Iporeccy),
O®OPMUPOBAHUE ITPOIIECCOB ATPECHOTO
PACIIPEJAEJIEHUA 110 QyHKIUAM, IIPOIIECC MOCTIEAYIOIIET0 BAUAHUA HA
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U3MeHEeHNe KOHCTPYKITUH coequHEHU (YI0KEeHH 1) IEPBUYHBIX MaTeEPUi (B
TOM YHCJIE U CJIOJKHBIX COCTOSTHUH KJIETOK OPTaHU3Ma MPU 00ecrieYeHUH X
OMOXUMUYECKUM «ITUTAHUEM», VIIPABJISEMbIM PAa3MHOKEHUEM) U MHOTOE
Zipyroe. Xo4y 3aMeTHTb, UTO OOJIBITMHCTBO OTIACHBIX JIJIA JKU3HU OPTaHU3Ma
JII0/ied BUPycoB (OPMHPYETCS B CAMOM OpraHM3Me M, KaK HU CTPAHHO, U3
TeX JKe JKUBBIX (B IponUIOM) KJIeTOK. He TmokesaeT M HBbIHENIHSA
MeJIUITMHA OTBETHTh Ha BOMIPOC: KaK peaJibHO B3alllUTUTh JIIOAEH 6
Oydywem om MAHCEABIX BUPYCHLIX 3aboaesaHuit 6e3
CYII[ECTBYIOIIIEN CETrOJ/HA JIKUBOU IMPAKTUKU XUMHUOTEpAUu? ITO BCETO
JIMIIIb TOMYTHBIM Bompoc. AHOMaJbHO (OPMUPYIOIIASACA IIJIOTHOCTD
HCKYCCTBEHHO 00Pa3y0IINXCs Yy>KEPOHBIX COCTABJISIONINAX U3 TEPBUYHBIX
MaTepUi SHEPTUH CYIIECTBEHHO U He B MTOJIOXKUTEJIFHYI0 CTOPOHY BJIUSIET Ha
paspyliieHne rapMOHHMU WHMOpPMAIMOHHOTO oOMeHa Mosra Jrojzied co
BCEMH BJIMSAIONUMU COCTOSTHUSAMU U BHEITHUM 0053aT€JTbHO HEOOXOTUMBIM
KOMILIEKCOM HH(MOPMAIIMOHHOTO YIIPABJIAIONIET0 >KU3HECOTPOBOXK/IEHUS
(co cropoHBl BoOccosnaweiicas uCTHHHONW CHCTeMbl YIIpaBJIeHUs ).
IIporpaMmmbI «CsetJI» IIPOTUBOCTOAT  3TOMY  AHOMAaJbHOMY
dopmupoBaHUIO, BN, IPEK/E BCETO, HA ITPOIECC KU3HECOIIPOBOK/IEHUS
ITonp3oBaress ¢ yY4ETOM «KOMaHZ» OT UcTUHHON CY, UTO KpaiiHe BaKHO.
be3 aroro, k coxkaseHuio (mporecc OObEKTHBEH BO BPEMEHH), HapSy C
MHO’KECTBOM HMCKYCCTBEHHO HaBEJEHHBIX Pa3pyllaINX nociedcmaeutt
0AR JCuBOll K.aemku, Tpolecchl coBepineHCTBOBaHUS CoO3HAHUA U
Pasyma cyiiecTBeHHO 3aTpPyAHSAIOTCA. /100U UHMEeHCUBHO «mynem»,
He 3ameuan 3mozo akma Ha NpomsadceHUU NOcAeOHUX 08YX
decamikoe .1em, TOCKOJIBKY 3TO IIPOUCXOIUT KaK MacCOBBIM MOHOIIPOIIECC
U, Oojiee TOTO, Y HUX CYIIECTBEHHO CHUIKAETCS YPOBEHb M CIIOCOOHOCTH
«MH(POPMAITUOHHON caMO3alUThl», (QOpPMUpYIOIIEN HX KOMILIEKCHBIN
3aIUTHBIA WUMMYHUTET, B TOM YHCJIE U WHOOPMAIMOHHOTO XapakTepa.
Co3maTh MOJTHOIIEHHOE MHOPMAITMOHHOE 0becriedyeHre B OCBEIEHUU STHX
IIPOIECCOB, JIa’K€ C HWCIIOJb30BAHMEM HHTEPHETa — He IPEeJICTaABIISETCS
BO3MOJKHBIM II0 OOBEKTHBHBIM MpUYMHAM. [l03TOMYy WUCIIOJIB30BaHUE
(mosp3oBanme) IIporpammamu «CBet/I» B J1I000M MX IPUMEHEHHU C
HOCHUTEJIA — U €CTh IMyTh He K OTPa’KeHUIO MOCTynawIneld nHGOpMaIuu B
JKHU3Heo0eceueHn, a UMEHHO K €€ MPaBHJILHOMY BOCHPUATHIO Mo3rom
[Tosnp3oBaresnsa. ATy WHAOOPMAIUIO sI BBIHYXK/IEH J1aBaTh OCO3HAHHO
IIOBEPXHOCTHO, MOCKOJIbKY Pe3yJIbTaThl, KOTOPblE HAMU MOJYYEHBI, — €CTh
HEKOe HOBOE HaIlpaBJIeHWEe CaMOU ITPOOJIEMATUKN MHOTHX HOBBIX HAyUHBIX
HCCJIeJOBAaHUU OJIrkauIero Oyayimero.
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YnoBarh Ha Bpaued He CJIelyeT, UX 3TOMy He y4wiu. Bce 3HaHus,
KOTOPBIMU BJIAJIEIOT BPauH, 3aJI0KE€HBI 500 JIeT TOMY Ha3aJ. A BOT TO,
uto kKacaercsa IIporpamm «CBeTJI» — 371eCch HY3KHO ITyOOKO 3a/[yMaThCA U
XOTsI OBI MIOMBITATHCSI B 3TOM «Pa300paThCs».

B xoropmiii pa3 mpuBeAy O4YEeHb —— - ==
IOKa3aTeJbHBIM TpuMep. Bbl cpanu
aHaJIN3 KPOBU, TaM €CTh PUTPOITUTHI (7-
9 MkMm guametrpoMm). Ho y Yesoeka
O0osilee Q0% KPOBEHOCHBIX COCY/IOB -
JinameTpoM 1 MKM. Kak sputporur Tyzia
IpoJie3aeT? Kcrartu, rJ1aBBpau
IEHTPAJIbHOU KJIMHUYECKON OOJIbHUITHI
r. MOCKBBI OTBETHJI HA 3TOT BOIIPOC: | -
«OHH BBITATUBAIOTCA>. 3T0 k )1
O03HAYaeT, YTO aHAJIN3 KPOBU U CMBICT \
storo anaiuza JIAJIEKO HE O/IHO 11
TO JKE.

B Hacrosiiiiee BpeMsl Hayka He pacrojiaraer JaHHbBIMH O (HU3HKE
aToMa, HET HayKHu 0 3eMJie, HET 3HaHHUI O *KUBOU KjeTke. [loaTomMy, Korga
CJIBIIIIUTE, YTO CETOJHS JaBjieHHe 760 MM PT. CT., Temiiepatypa +25°C u
BJIQ’KHOCTh 60%, UMeNUTe B BUY, UTO BaM coo0IIMIN «CpeaIHNEe JaHHbIE
IO TOCITUTAJIIO», TO €CTh HA/I0 IPOCYMMUPOBAThH 3TH IIapaMeTPHI 110 BCEM
BHOBb IIOCTYIIUBIIUM OOHWTATESAM IajiaT U MOpra, pa3lejuTh Ha 00Iee
YHCJIO U TIOBECUTH JIJIsT 0003peHUs.

HpIHelllHUEe pealud TaKOBbI, UTO OBLIM TMOHATHI HEKOTOphIe (Ha
CETOJTHAINIHUY JIeHb, KOHEYHO JKe, He Bce) UCTUHBI. Takue Kak, Halpumep,
TO, 4YTO Ha 3emiie (0 TOTO, KaK €€ «HUCKOBEpPKaIu») He ObLIO OoJie3Hel,
rmoroMy uTo crpykrypa JIHK ObLy1a B COCTOSTHUU MOJTHON aKTUBHOCTH; T.€.
yIpaByieHrne ObITHEM KJIETKU IJIOTH OCYIIECTBJISJIOCH B MOJTHOMOEJILHOM
cocrossHUU Bcex uyeTbipéx komoHoB JIHK, urto obecrnieunBaio
O6uosornueckoe mpeObIBaHUE B (UBUUECKOM IUIaHE MPOTo-YUesioBeka /10
1300 JIET B aKTUBHOM PEXHUME €ro MOJIe3HOH KU3HHU (IIPU 3TOM CJIEAYET
y4eCTh UHYIO MPOJOJIKUTEIBHOCTh To/la U CyTOK). Emé pa3 moBTOprOCh —
unmepeenmckan Cucmema maxk u He cmoz2aa 00oOpamwvbest 00
maitH uemeépmozo kodoHa JIHK, mnostoMy, HeCMOTpS Ha
IIOITYyJIUCTCKHE 3acJIyrd TEeHETHKOB U T€POHTOJIOTOB, OHMOJIOTUYECKOE
CYII[eCTBOBaHUE KJIETKU IUIOTH IMPOJJIUTHh HE yjasochk. bosee Toro, mpu
CTOJIb HU3KUX OKTaBax Mo3ra HBIHEITHUX JoJied (MakcuMyM 63 OKTaBa)
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OuoJsioruueckoe TMpoZJieHHWe JKU3HU OoJsiee 125 JIeT HEBO3MOIKHO.
Pa36epémca 6 npuruHax.

BepHéMcsA K yCTPOHCTBY KJIETKH M3 TPEX YacTell — O HUBKO- H
BBICOKOOKTAaBHBIX BBIBOJAIINX CTPYKTypax OBLIO CKas3aHO, W He pa3s. A
LleHTpasibHAsA YacTh — 3TO CBOErO POZA «BEUHBIM ABUTaTEIb» C 3aJaHHBIM
BpeMeHeM XKU3HU. Bpemsa dcu3Hu 3a1a6Tcsd OKTaBON Pa3BEPTKU JTUMQBHI
npu GOPMHUPOBAHUU WOHHOU CTPYKTYPbI M MAarHHUTHBIMH HMIIYJIbCAMHU C
COOTBETCTBYIOIIIUMH YIJIAMHU CKOJIbKeHUA. CBA3b BpEMEHU U MMPOCTPAaHCTBA
B JKUBOU KJIETKE OIpeZieIeHa YIJIOM CKOJIbKeHUs!3. 3HaUeHHs 3TOTO yIJia
om 21,6 00 43,5 U onpeoeasiom @pems HCU3HU om 0 00 32000 aem
(B macmirabe Bpemenu 3emin). CpefaHsis TOYKA COOTBETCTBYET 124 TOfaM
sku3HU. COBEPIIEHHYIO KJIETKY MOYKHO OCTaBUTh KUTh U 32000 JIET, HO IIPU
HEM3MEHHBIX BHEIIHUX YCJIOBUAX. KcTaTh, 3TO TOATBEPAWIIN YUEHBIE
Nspaunss B 2014 Troay W cAedand 5Ty UHOOPMANMIO IMTyOJIMIHOMN.
OnTuMasnbHas TOYKA B 124 rojia COOTBETCTBYET KJIETKE, IPUOIMIKEHHON K
COBEPIIEHCTBY, HO WM3MEHSIEeMOM IpPH CJIEAyIOIIeld MyTallii B CBSI3U C
W3MEHEHUsMU BHEIIHUX YyCJIoBUU. I[loHMMas 3To, s M «CO37aBaj»
IIporpamMmmbl «CBeTJ/I» UMEHHO C TAKUM PACUETOM.

Hy>XHO UATH MO3TAITHO — CIIOKOWHO W YBEPEHHO. YOEeXK/EH, UTO Te,
Koro samnuceiBanu (B3syin) B baHro, u ouu He 3a0p1n B3ATD ¢ coboii
«CBerJIplii BeHmk» — TrapaHTUPOBAHO MPOUIYT 3TOT IyTh. TOJBKO
IIOBBIIIIEHHE YPOBHsA XOTA OBl 70 3HAUEHUs 82 OKTaBbI, YK€ ITO3BOJIUT
IMPOA/JINTH BHUOJIOTHUYECKYIO 2KN3Hb 10 250 JIET.
IToaoxcumeavHble wazu 6 3MoM HaNpPas.1eHUU Yyice coeaaHsvl, HO
cmpemaeHue U yeas — 3mo 1300 aem.

Bcé aT0 OBLIO «3ajioKeHO» B OCHOBHYIO IIporpammy 0310pOBJIeHU ],
(kak peasipbHas IIepclIeKTUBA) HAa MepBOM BJrame pas3BuTus Mosra
[Tosp3oBarens IIporpamm «CBeTJI». «IIpoBepuTh» MoI00HOE, KOHEYHO
JKe, CeroiH:A TAXeJI0, HO U3 IIPAKTUKU IPUMEHEHHUA X0Uy CKa3aTh, UTO yXKe
ZIOCTaTOYHO JIIOZIeH, KOTOpBble Ja)ke BU3YaJbHO CTUIH 6bl2asidembsb
NoM0.100e8WUMU KAK MUHUMYM HA 10-15 Aem.

Joraganuce Tenepb 3a4eM HY>KHO CyMeTb IoIacTh B baH10?

13 A. Xarp160B «bouka JluoreHa».
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