HexoTopbie 0CO0EHHOCTH A3BIKA
MEKKJIETOYHOr0 O0IeHus

Mamuackui B.C.

SA3BIK MEXKJIETOYHOIO OOIICHHWS Ha CErOAHSIIHUN JEHb
ABJISICTCS OJHOW W3 BAXHEHIIMX IUTAACICH B IIOHUMAHUMU
BONPOCOB YMNPABJICHUS KU3HEHHBIMU MPOILECCAMH KaK BHYTPHU
CaMOM >KMBOW KJIETKH, TaK U B )KU3HEJAEATEILHOCTH BCEX )KUBBIX
oprann3sMoB Ha 3emyie. JKuBbIE KIETKM B  IIpOLIECCE
KU3HEACATEIbHOCTH CITOCOOHBI CaMOCTOATEIBHO
pPa3MHOXKaThCAd, MYTHPOBATh, CTape€Th W yMHUpaTb. Bcé 370
COBEpIIACTCS MPAKTUYECKH O€3 OOJIBIIIOr0 BMENIATEILCTBA
YEeJIOBEYECTBA, KOTOPOE B  JIYUIIEM  CIIy4a€  MOXKET
MOJICTPAUBATHCS K BapUaHTaM OJIarONPUSITHOTO MCXO0JIa TCUCHUS
YKU3HEHHBIX MTPOIECCOB Ha 3eMJie, a B XyAIIIEM BapHUaHTE - ObIThH
O€3IyIIHBIM U TJIYIBIM NaJJa4OM BCETO KUBOTO.

Jlnst Toro, 4T0OBl MPUOIUBUTHCS K TTIOHUMAHHUIO HEKOTOPBIX
0COOCHHOCTEHN SI3hIKa MEXKKJIECTOYHOI'0 OOIICHUS, HEOOXO0IMO B
MEePBYI0 OYepeb YETKO OYEPTUTh OCOOCHHOCTH TaKOIo
(PU3UYECKOTO W TYMAHUTAPHOTO IMOHATHS, KaK HHQpOpMAaLHUS.
YacTo gaxke B Hay4HOM JINTEPATYPE HE YACISAETCS TOCTATOYHOIO
BHUMaHus  (U3WYECKOM  CYIIHOCTH  CaMOro  IOHSTHS
«uHopmanusi».  Mexay — TeMmM,  uHQOpMalus ~— MOXKET
nepeiaBaThCsl, Kak HEMOCPEACTBEHHO caMoW Matepueit (e
CBOWMCTBAMU M KAaYECTBEHHBIMHU IOKA3aTENISIMU), TaK U B BHUJIEC
3aKOJIMPOBAHHBIX 3HAKOB O MaTepu, O (PUHUYECKUX, O
XUMHUYECKUX, O COIMAJIBHBIX MPOIIECCaX.

Hanpumep, kuciaopon cam mno cedbe HECET ¢ coOoil BCHO
nH(poOpMaIiiO 0 ce0e B BUJIE KAUECTBEHHBIX U KOJUYECTBEHHBIX
nokasarejaerd (aTOMHBIM BEC, KOJWYECTBO MPOTOHOB W
HEUTPOHOB B S/Ip€, BAJICHTHOCTh, KOJMYECTBO IJIEKTPOHOB U MX
pacupeiesieHUe MO AJIEKTPOHHBIM CJIOSIM...). ATOM KHUCJIOPOAa,
B3aMMOJICUCTBYST C  APYTMMH  DJJIEMEHTAMH  MaTEpUH,
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oOMeHuBaeTcss 3Tol uH(oOpMaIuer ¢ ATUMU 3JIEMEHTaAaMHU U
BCTYIAE€T B XUMHUUYECKUE, (U3UYECKUE CBSI3U COOOPA3HO CBOUM
KaYECTBEHHBIM U KOJIMYECTBEHHBIM IMOKA3ATEISM.

DOta uHdopmMmais 00 aToMe Bpojie Obl M HE 3alrcaHa HUTJIC
U B TO € CaMO€ BPEMS MOCTOSHHO HAXOJUTCS NPU HEM U
ABJSIETCA TPU3HAKOM, II0 KOTOPBIM M OINPEACHSACTCA €r0
XUMUYeCKass U (PU3MYEcKass CYIIHOCTb. TOYHO TakXe KaMEHb,
JeXKaIU Ha JOpore, UMEET MpHU ceOe BCIO HEOOXOIUMYIO IS
HEro MHQOpMaINIO, KOTOPYID OH MOXET U MPOSBIAECT KaXKI0€
MTHOBEHHE. Y HEro ecth (popMa, TBEPAOCTH, IIIOTHOCTh, BEC U
MHOTO€ APYroe, 4To MPHUCYILIE MAaTepuaaibHOMYy 00BEKTy. 1 oH
MOXKET IIPOJEMOHCTPUPOBAThL ATy HHGOPMAILMIO JIHOOOMY
APYrOMY MaTepUabHOMY OOBEKTY, HallpUMEpP, CTOJIKHYBIIHCH
Ipyu MOJIETE C JAPYTUM BEIIECTBEHHBIM IpeameToM. JIoOoBoe
CTEKJIO aBTOMOOWJIS TPU ITOM MOXKET TPECHYTh WM JaxKe
packonotbesd. M 310 OyaeT pe3ysbTaTOM TOro, YTO KaMEHb,
oOJsiaasi TBEPAOCTHIO, KOJTUYECTBOM DHEPIUU B MOJIETE..., NIPU
COIPUKOCHOBEHUH CO CTEKIIOM IIPEABSBUT €My  CBOIO
UHPOPMALIMI0O M OKAXETCS II0 CBOUM XapaKTEPUCTHUKAM,
uHpopmanuu Oojiee MPOYHBIM U CYMEET B PE3yJbTaTe ATOr0
HApyIIUTh  IEJIOCTHOCTh cTekna. WM Tak BO  Bcex
B3aUMOJICUCTBUAX MaTEPUAIBHBIX OOBEKTOB.

Nudopmanusi, KOTOpas COMYTCTBYE€T CaMOll MaTepuu,
KOKIOMY €€ DJJEeMEHTY, IMpoleccy, onpenensaercsa €€
bu3nueckol U XUMHUYECKOHW  CYIIHOCTBIO,  HMMEHYETCS
NETEPMUHUPOBAHHOM.

Ho »ta xe unpopMamus MOXKET ObITh Nepesana o0 aTtome
KHCJIOPOZa B BHJE 3HAKOB Ha KaKOM-JIMOO S3bIKE, B TaOJMIIC
JI.. MeHnneneeBa uiv B IpyroM MUCbMEHHOM HCTOYHUKE. OT
Takod WHQpOpMaLMKM, HAIPUMEpP, CJIOBA «MiaMsa», OyMmara He
3arOpUTCsl, HO CYIIHOCTh MPOUCXOJSIIEro IMpolecca Oynaer
nepeada TouHo. Takas nHpopMaIus TOJbKO Ha IJIaHEeTe 3eMJIs
MoXxeT U nepenaércst 6onee yeM Ha 7000 SI3bIKOB U TMAJIEKTOB.
KoaupoBanHasi uUHpOpMAIUs MOXKET OBITh IepellaHa IyTEM



U3JIOKEHUS MaTepuajia B 3HaKax Ha Oymare, KamHe, manupyce,
NepramMeHTe, Ha DJJIEKTPOHHBIX HOCHUTENSX, C IOMOIIBIO
PaalOBOJIH. ...

Ecnu pgerepmunupoBaHHass uHGOpMAIUg B 0053aTEIbHOM
NOpsiJIKE MEpeaéTcs BMECTE ¢ MaTepuel, e€ mporeccamu, TO
BapuabenbHass uHboOpManus Oe3pa3zinyHa MO OTHOIICHHUIO K
BUJIaM HOCHUTENS M cmocobam mepegayd M CHocoOHa
MOJCTPAUBAThCS, M3MEHATHCA COOOpPA3HO HOCUTENIO, HO
COXpaHsisi MPU 3TOM CBOIO CYIIHOCTh, MHPOPMATHUBHOCTH. Ha
Oymare, KamMHe, Tnamnupyce 23Ta HHPOpPMALMS  MOXKET
nepeiaBaThCs B BUJIE 3HAKOBBIX TEKCTOB WJIM B BUAE rpaduKoB,
kapTuH. Ta ’xe mHpopmanus B BHUJE APYTHX 3HAKOB MOXKET
nepe1aBaThCsl HA DJIEKTPOHHBIX HOCUTENAX, MO AJIEKTPUUECKUM
JUHUSAM CBSI3M, WA C TOMONIBIO SJIEKTPOMATrHUTHBIX BOJIH.
Takas uHpoOpMalusi, BBUIY €€ CIIOCOOHOCTH H3MEHATHCA IS
MOJCTPAauBaHUS TIOJ JIFOObIE BHALI HOCHUTENSA, HMEHYETCS
BapuaOeIIbHOM.

JlerepMuHupoBaHHas MHQOpMalus, Kak U caMa MaTepus,
MOYET U HaXOAUTCS TOJIBKO B HACTOSIIIEM BPEMEHU U Y HEE HET
U HEe MOXET ObITh HH MOpOIUIOro, U HU Oyaymiero. Kaxkpas
yacTUIla MaTEepUU HAXOJUTCS TOJBKO 3]IECh M TOJBKO ceilyac.
HaxonutbCcs OTHOBPEMEHHO 3/I€Ch U TNI€-TO B JIPyTOM MECTE, B
ApPYroe Bpemsi MaTepus HE MOXKET W He HaxomuTcs. Ho oHa,
JeTepMUHUpOBaHHAsT MHGOpMAIMs BEIIECTBA WM MpoIiecca,
MOXET OBbITh ONHMCAaHa C TIOMOIIbIO Jpyro wuHbOpMaIu,
BapuaOenpHOu. [Ipu 3TOM omucaHue mMaTepuabHOrO OOBEKTA,
mpoluecca B BUAE BapualenbHOM HMHGOPMAIMA  MOXKET
OTHOCHUTBCSI KaK K pa3HbIM TOYKaM IIPOCTPAHCTBA, TaK M K
pa3HbIM BpEMEHaM: IMPOIUIOMY, HACTOAIIEMYy U Oyayliemy.
Jpyrumu crmoBamMud  BapuaOelbHOM HWHQpOpPMALMEd MOXKHO
OTpa3uTh Ha JIFOOOM HOCHUTENIE, B TOJOBHOM  MO3T€
BUPTYQJIbHBINA, (U3UYECKH HE CYIICCTBOBABIIMN WJIM HE
CYIIECTBYIOIINI B HACTOSIIUN MOMEHT, B OyIyIlIeM, MUD.



Kaxnas gactuna mMarepun, MaTe€prUaIbHbIA MPOILECC MOMKET
M HAXOIMUTCS TOJBKO 3/IECH U CEHWYAC, TO €CTh B HACTOAILIEM
BPEMCHU.

Ho ¢ mnomomipio BapuabenbHOM HHGOPMAIIUA MOXHO
ONHUCAaTh COCTOSTHUE MATEPUM U €€ JCUCTBUE, KaK B IPOIILIOM,
TaK W B HacroseMm, OyaylieM BpeMeHH. BapuaOenbHas
uH(popMaIusi MO3BOJAET OMNUCATh IMPOINIOE, HACTOSIIEE M
Oyayliliee BpeMeHa J1a’ke B OJHOM IMPEIJIOKCHUH.

DOTO MOXHO BBIPA3UTh Tak: «S XO04y BCTPETUTHCI C
HEAHJCPTAIBLIEMY.

«S» - 3TO B HACTOSAIIEM BPEMEHU.

«X04y BCTPETUTHCS» - 3TO B OY1yIlleM BPEMEHHU.

«C HeaHAEpTAIBIEMY - 3TO U3 MPOILIOTO0 BPEMEHH.

BbIpa3uth TaKyro MbICIb Ha A3bIKE JAETEPMHUHUPOBAHHOMN
WHpOpMaALIMM MOPOCTO HEBO3MOXKHO. Marepus, (U3NYECKHIA,
XUMHUYECKAN TPOILECC MOCTOSSHHO €CTh TOJBKO TYT U TOJIBKO
ceiiuac. CyIliecTBoBaHHE JBYX BHI0B MH(MOpPMAILMU ITO3BOJIMIIO
marepun, llpuponme co3maTte JKMBYKO  KJIETKYy, KOTOpas
UCIOJIb3yeT o00a BHJIAa UWHQOpMAlMM B MPOILECCE CBOEH
KU3HEIeATeIbHOCTH. JKuBas KJIeTKa cyMmesia BhIICIUTh ce0s 13
OKpyXxarwiiero Mupa ¢duszndecku U uHbopmanonHo. OHa
CYILIECTBYET ¥ PAa3MHOXKAETCSI B Hameu BCeElIeHHONW Yyxke
muumapael  Jet!!!  CoopraHu3ysach C JPYTrMMHU KUBBIMHA
KJIETKAMH CO3/1aHO MHOECTBO >KMBBIX OpPraHU3MOB, KOTOpPHIE
oOpen B CBOEM BBICIIEM pa3BUTHU MO3T, MBIIUICHUE,
CO3HAaHUE, COUMAIbHBIE A3bIKU. HO, HM OJIMH CONMAIbHBIN S3BIK
HE COOTBETCTBYET MEXKKICTOYHOMY, HAa KOTOPOM MPOUCXOIUT
nepeadya HHOOpMAaIU BHYTPU U MEXKTY KUBBIMHU KJIETKaMHU.

MHorue MoryT BO3pa3uTh U CKa3aTh, YTO MUCbMEHHOCTH
M300peTeHa YEJIOBEKOM, KOTOpAasi BpOJie Obl HE TOCTYMHA KUBOU
kietke. Ho 3T0 MOXKET mnoka3aTbCs TOJBKO HA MEPBBIN
MOBEPXHOCTHBIM B3I, DaKTUYECKU KE KUBas KIJIETKA OT
MOMEHTAa CBOETO TMOSIBJIICHUS TIOJB3YEeTCSd BapuaOeIbLHOMU
nHpopmMalrel He B MEHBIIEH MEPE, YEM JIETEPMUHUPOBAHHOM.



Tak, Hampumep, mw00asi KuBasg KJIETKa pearupyer Ha
TEMIIEpATypPy, Ha BHEUIHEE [ABJICHUE, HA BJIAXHOCTh, HAa
IICJIOYHOCTh, HA KHUCJIOTHOCTh, HA W3IYyYECHHE, XUMHUYECCKHE
BEILIECTBA. . .. [Ipy »>TOM peakuusi KHUBOM KIETKH B
00s13aTEILHOM MOPSIAKE OBIBA€T pa3HOW B 3aBUCHUMOCTH OT
BEJIMUMHBI M XapaKTepa BHEIIHEr0 BO3JACUCTBUA. Takue
CIIOCOOHOCTH >KMBOWM KIIETKHA OIPEACISIIOTCA €€ Hepa3phbIBHOU
CBSI3BI0 C MAaTEPUAIBHBIM MHPOM W €€ JETCPMUHHPOBAHHOU
nHpopmanue.

Ho nrobas »uBasi KJIeTKa KHUBOI'O OpraHM3Ma pearupyer u
Ha HEPBHBIE UMITYJIbChl HEPBHOW CUCTEMBI 3TOT0 OPTaHU3Ma.

JpyrumMu CJIOBaMHd CEHCOPHBIA CJIOM JKHUBOW KIJIIETKH H
CEHCOpPBl  JKMBOTO OpraHu3Ma IEepeBOASAT  HMH(OpMaINiO
BHEIIHETO MHPAa HAa OJWUH M TOT JKE S3bIK MEKKIETOYHOIO
OOIIIEHUS, KOTOPBIA SBISIETCS W SI3bIKOM BHYTPUKJIECTOYHOU
nepenayn uH@opmanuu. A Mo-Ipyromy u OBITb HE MOJXKET.
Hanpumep, Kkoka >KMBOIO OpraHuM3Ma IMpeICTaBIISIET COOOM
IEPEAOBOM CJIOM KHUBBIX KJIETOK, KOTOPbIE BOCIPUHUMAIOT
BHEIITHEE BO3JCUCTBHE (PU3UYECKOTr0, XMMHUYECKOTO Ipolecca.
Jlanee 3TO BO3JICHICTBHUE IIEPEBOJIUTCS Ha SI3BIK
BHYTPUKJIETOUYHOTO SI3bIKa, KOTOPBHIM (PUKCUPYETCS HU3MEHEHHE
CUTYyallul B KJIETKE OT BHEIIHETO BO3JEUCTBUA. JlaHHAs KJIETKa
WiM Tpynna OJM3JEkKAMMUX KIETOK MOXKET OBITh Jaxe
pa3pynieHa  BHEIIHUM  BO3JCWCTBUEM, HO TPU  3TOM
dbopmupyetcss ”HHOPMAITMOHHBIM CUTHAJI HA BHYTPUKJIETOYHOM,
MEXKIIETOYHOM SI3BIKE, KOTOPBIM MO HEPBHBIM KaHAJIAM YXOJIUT
BHYTPb JKMBOTO OPraHU3Ma, B €r0 HEPBHYIO CUCTEMY M MO3T IS
dbopMupoBaHusi HeoOxoauMoro 3A(pdhepeHTHOr0, OTBETHOTO
CUTHaJIA.

KonnuectBo IIapaMeTPOB, KOTOPBIE crnocoOHa
BOCIIPMHUMAThD KWBas KJIETKA, JOCTATOYHO OTPAHUYCHO. DTUMU
napamMeTpaMH SIBJISTFOTCSL:

- TEMIIEpATYypa,

- 1aBJICHUE,



- BJIQYKHOCTb,

- U3JIy4YCHUE,

- XUMHWYECKHUE BellecTBa (IET0YHOCTh, KHCIOTHOCTh, pH).

OTU TapaMeTpbl, BEPOATHEE BCErO, COCTABIISIIOT OCHOBY
andaBUTa BHYTPUKJIECTOYHOTO H  MEXKKIECTOYHOTO  SI3bIKA
OOIlIEHUSI, KOTOPbIE€ MPUBOJAUMBI K KAKOMY-TO €IMHOMY
IapamMeTpy, HaIPUMEP K KBAHTY M3JIIYyUYEHHS JJIEKTPOHA. B CBOIO
O4YEpENb ATOT S3bIK MEPENAETCA MO HEPBHBIM BOJIOKHAM,
KaHajaM CBS3U B BHUJIE€ CAMBIX OOBIKHOBEHHBIX JJICKTPHUYECKUX
curHaioB. JKuBasg KkJeTka CrnocoOHa, Kak BOCIPUHUMATh,
nepenaBatb, TaK MW BbIpadaThbiBaTh 3TH KBAHTOBAHHbBIC
ANEKTpUUYECKUE CUTHANIBL. ClieOBaTEIbHO, BCE MEPEUYNCICHHBIC
mapaMeTpbl  MOTYT JKMBOM  KJIETKOW TMEPEBOJUTHCS B
AIEKTPUYECKUE CUTHAJBI, HAUMHAS OT TEMIEPATYPbl U KOHYAs
m3nydyeHneM. Ho »3Tm  mapamMeTrpsl MOryT HMETh Pa3HOE
KOJINYECTBEHHOE BBIPAYKEHUE, KOTOPHIE U OMPEACIAIOT andaBUT
BHYTPUKJIETOUHOTO M  MEXKKIETOYHOTO SI3bIKa  OOIICHUSI.
Hpyrumu cioBamu ang)aBUT SA3bIKA MEKKIETOUHOTO OOIIECHUS
OCHOBaH Ha BEIMYMHAX KBAHTOBOTO W3JIYYEHHUS DIIEKTPOHOB
XUMHUYECKHAX BEIIECTB.

JI1s1 Toro 4ToObI sSICHEE TTIOHUMATh Ha YTO pearupyeT >KuBas
KJIETKA, HAJI0 IIOMHUTb, YTO OHA MOXET BOCIPHUHUMAThH
OJIHOBPEMEHHO KaK BapualelbHyl0 HHPOpPMALUIO, TaK U
JNETEPMUHUPOBAHHYIO.

JlerepMuHupoBaHHass WHQOpMaLMs TPEICTaBIIeT CO0O0M
pe3yabTaT BO3ACHUCTBUS HAa KJIETKY XUMHYECKUX COCIUHEHUU
pa3HOM  CJOXKHOCTH (HampuMep, KpoBb) U  (PU3MYECKUX
MPOLIECCOB (JIaBJICHUE, TEMIEpPATypa, BIAXKHOCTb, W3IYyYEHHUE,
JIEKTPUYCCKUN pa3psa). Bce XuMHUeckue COeIMHESHHSI COCTOSIT
U3 aTOMOB, KOTOPBIE HWMEKOT JJECKTPOHHBIE CJIOU C
OIPENECIEHHBIM KOJIMYECTBOM BJIEKTPOHOB Ha KaxXaoM. MIMEHHO
Oylarojiapsi TUM DJIEKTPOHAM W MX PACHPEICICHHUIO MO CJIO0SM
KOXKJIbIM XUMWYECKUU DJIEMEHT HUMEET CBOW XapaKTEPHBIU
TOJIBKO JIJI1 HETO CHEKTP u3nydeHus. [lo atum snexkrpoHam, a



TOYHEE MO JJMHE BOJHBI W DHEPIrUM H3JYUYEHUS OTHUX
AJICKTPOHOB, U UJET OMPENCIICHUE XUMUYECKOTO JIEMEHTA. DTO
JeJIaeTCAd 4EJIOBEKOM BO MHOTHMX jJaboparopusix mupa. Ho 310
)K€ JIOCTYITHO M >KMBOM KIJIETKE, KOTOpAs JIETKO OIPEICISACT
COCTaB MOCTYMNAKOIIAX HA CEHCOPHBIM CJIOM XUMHUYECKHX
COCIVMHEHUN. B oTiMyhe OT 4YeJOBEeKAa JKUBas KIETKA HE
3alIMChIBAET, HE 3allOMUHAET TAe-TO HHOOpPMAIMIO O
MOCTYHBIIEM BEILIECTBE, COCIMHEHUN, a IIPOCTO
COOTBETCTBYIOIIIMM 00pa3oM pearupyeT Ha HEro HM3MEHEHHEM
CBOETO COCTOAHUSA. MI3MEHEHHE CBOEro COCTOSIHMA U €CTh Ta
caMmasi OMOJMOTeKa >XUBOW KIETKH. B 3TON OMOIHOTEKE €CTh
aoAro  Xpanumas — uHbOpMalMsA,  KOTOpas  HMEHYETCs
FCHETUYECKOM, M IIEPUOJMYECKas, KOTOpasi MCHOIb3YETCS IS
KPaTKOBPEMEHHOI'O HM3MEHEHUSA COCTOSIHUS J>KUBOW KIIETKA W
BBITMIOJTHEHUS TEX WJIM UHBIX TEKYIIUX (DYHKIIHMN.

JKuBas kieTka npeacTaBiseT cOO0M CIIOXKHBIN XUMUUYECKHUI
KOMOMHAT, KOTOPBIH CHOCOOEH pearupoBaTh Ha BHEIIHUE
BO3JICHCTBUA. Bce XuUMHUUYECKHE peakUUu B JKUBOM KIETKE
3aBUCAT OT BAJICHTHOCTU BO3JCUCTBYIOIIMX BEIIECTB, KOTOPHIE
IOCTYHAKT ¢ KpPOBbIO. HO OHM XK€ pearupyroT ¥ Ha HEPBHBIC
uMnyiabchl.  ClieqoBaTe€NbHO, HSTA  HEPBHBIE  UMITYJbCHI
MPEJICTABISIOT COOOM AJIEKTPUYECKHUE AUCKPETHBIC, KBAHTOBBIC
CUTHAJIBI COOTBETCTBYIOIIME BEJIMYMHAM W3JIy4YECHUS
(OTJIOMICHHUS) AJICKTPOHOB BHEIITHETO BaJEHTHOI'O CJI0S1 aTOMOB.

Ha BHelrHeM BaJ€HTHOM CJIO€ MOXKET HaXOJIUThCS He Ooyee
8 (BOCbMH) 3JIEKTPOHOB, OT KOTOPBIX 3aBUCST BCE XUMHUUYECKHUE,
OINITUYECKHE CBOWCTBA U BO3MOXKHOCTHM aTOMOB. [Ipu Hamuuuun
BOCBMH 3JJICKTPOHOB Ha BHEIIHEM 3JJCKTPOHHOM CJI0O€ aTOM
ABJIIETCSI UHEPTHBIM KO BCEM XMMHUUYECKUM peakiusaM. Jpyrumu
CJIOBaMHM aTOM C 8-F0 DJIEKTPOHAMHM Ha BHEIIHEM 3JICKTPOHHOM
CJIO€ SIBJISIETCS HYJEM, IIYCTBIM MHOMXECTBOM XUMHWYECKUX
peakiuu. OcCTaJgbHBIE CEMb IUCKPETHBIX 3HAYEHWM JHEPrUH
U3JIydyeHus: (MOTJIONICHMS) DJCKTPOHOB BHEIIHEH O00J0YKU
aroMa BMECTE C HYJIEBBIM MHOXECTBOM W COCTABJISIOT



OCHOBHOM  KBAaHTOBBIM  aj()aBUT  MEKKJIECTOYHOTO  SI3BbIKA
OOLIEHUS.

Otot andaBut U3 8-Mu (BOCbMH) 3HAKOB yIPaBJISIET BCEMHU
XAMAYECKUMHM PEAKIUSAMUA B KHUBOM KieTke. Ho Kaxabii
XUMUYECKUU DJIEMEHT UMEET O CEMM DJIEKTPOHHBIX CIIOEB, HA
KOTOPBIX TOXE PACHOJIOKEHBI AJIEKTPOHBL. B 3aBUCHMMOCTH OT
YIOAIEHHOCTH BJEKTPOHHOTO CJIOS OT SiIpa COOTBETCTBEHHO
U3MEHSIETCA JHEPrusi yJCp>KaHWs HJIECKTPOHOB, WIW JNPYTHUMU
CJIOBAMHU KBAHTBI YHEPTUHU COOTBETCTBYIOIIUX 3JICKTPOHOB. JTH
KBAHTBl  DJHEPTMM W YIOPABISKOT  COOTBETCTBYIOIIUMH
XUMHUYECKAMU PEAKIUAMU B KUBBIX KIIETKAX.

Hanpumep, yyactue KBaHTa SHEPTUM 3JIEKTPOHA BOJIOPOJA U
Kajus OyayT HECKOJIbKO OTJIMYAThCS B OJHOM M TOM K€ peaKIuu
PE3yABTUPYIOIIUM  COCAWHEHUEM, TaK KakK COCOUHECHUE
BOJIOPOJIa C KHUCIOPOAOM TIPOM3BEAET MOJICKYJIy BOJBI, a
COCIMHEHUE Kajusl C KHUCIOPOJOM MPOU3ZBEAET MOJIEKYITY
€JKOTO KaJIUsl, OYEHb arpeCCUBHOM IIEIOYM. IDTOT MPUMEP
MOKa3bIBA€T BAXKHOCTH ammapara s (OpMHUPOBAHUS KBAHTOB
SHEPTUU COOTBETCTBYIOIIUX 3JIEKTPOHOB.

B 510 %€ BpeMs Takue mapamerpbl AETEPMUHUPOBAHHOIO
MHpa, JETEPMUHUPOBAHHON HWHQOpMalLMHU, Kak TeMIlepaTypa,
IABJICHUE, BJAXKHOCTh, W3IIy4CHUE, XUMHYECKHE BENIECCTBA
Pa3HOU CIO0KHOCTU MOTYT U BIUSAOT HA CKOPOCTh MPOXOKICHUS
BCEX XMMHUYECKUX pEaKIui B KJIETKE, HE MEHSSI UX (PU3UYECKOM
Y XMMHUYECKOU CYIIHOCTH.

Ecnmn B KOMIBIOTEpE JOBOMYHAS CUCTEMA S3bIKA, KOTOpas
UCIIOJIb3YET TOJIBKO MyCTOE MHOXECTBO — 0 (HOJIb) M MOJIHOE -
l(equHMILy), TO )KUBasA KJIETKA UCIOJIB3YET CUCTEMY SI3bIKA U3 §
(BOCbMH) 3HAKOB, BKJIOYasi U IMYCTOE MHOXECTBO — HOIJIb,
KOTOPBIE COOTBETCTBYIOT JUCKPETHBIM, KBAHTOBBIM 3HAYCHUSIM
U3JIy4eHUsl (MOTJIONIEHHS) BHEIIHETO CJIOS 3JIEKTPOHOB aToMa.
Curnan 1-ro (OZHOro) HHEKTPOHA COOTBETCTBYET HHEPrUHU
W3JIY4YEHUST OAHOTO 3JIeKTpoHA. CHrHan 2-X (ABYX) 3JEKTPOHOB
COOTBETCTBYET CYMME JHEPTrHM W3JIYYEHHS JBYX 3JIEKTPOHOB.



CurHan 3-X DJIEKTPOHOB COOTBETCTBYET CYMME€ OJHEpPIruu
V3IYy4YEHHUS] TPEX DJJIEKTPOHOB HU T.JA. OO /-MHU DJIEKTPOHOB
BKJIIFOUMTENBHO. HO KBaHT »HEprum ¢ MEPBOrO 3ICKTPOHHOTO
CIOSL  OTJIWYAETCI OT KBAaHTa C TPEThEro, IISTOTO...
ANEKTPOHHOrO  cJios.  COOTBETCTBEHHO  3TUM  KBaHTaM
U3MEHSIOTCS U XUMHAYECKUE PEAKIINU B KUBBIX KIIETKAX.

KuBast kieTtka cnocoOHa W cama BbIpaOATHIBATH TaKUE
CUTHAJIbI, TEPE/IaBaTh WX YEpe3 CEHCOPHBIM CJIOM BHYTPU H
COCEJTHUM >KUBBIM KJIE€TKaM, AaKTUBHU3HUPYsS BOKPYr ce0s
OJIM3JIe)KAIIME )KUBbIEC KJIETKA. Ha Takue CUTHaIbl OTKIMKAIOTCSA
COOTBETCTBYIOIIIME XMMHUYECKHE COCAWHEHUS JKUBOU KIETKHA C
COOTBETCTBYIOIIMMHU  BAJECHTHOCTSIMH, 4YTO NPUBOAUT K
BBIMIOJIHEHUIO TE€X WM MHBIX KOMIUIEKCOB XHUMHUYECKHX
peakiuid. CeHCOpHBIM CHUTHal W3 AaJanTUBHOW TNaMSTH
nepenaércss B APXWBHYIO NaMsiTh MO BCEW JJIMHE TE€HA IO
MPUHIMITY pabOThl My3bIKaHTAa Ha MHWAHWHO, TJE KJIaBHATypoOu
ABJISIETCA BECh TOT WJIM UHOW T'€H.

KuBasi kieTka MOXeT M pearupyeT Ha Bce 8 (BOCEMb)
3HAKOB aji(paBUTAa S3bIKA MEKKJIETOYHOIO OOIICHUS U3MEHEHUEM
CBOEH BHYTPEHHEW KOHCTPYKIHMHU, APXUTEKTYpPbI, YETO HET B
KOMIIbIOTepe. B KoMmbloTepe 3aroMuHaeTcs: cama nH(opmarus,
HO HE HU3MEHSAETCS KOHCTPYKIHUS M apXUTEKTypa CaMOr0 YMIIA,
TJIATHL.

HanpapneHne cUrHajaoB Mo ONpeAcTIEéHHOMY Ha3HAYCHUIO
4yepe3 HEPBHYIO CETh OCYILECTBIISICTCS TOJIOBHBIM MO3TOM 4€pe3
TONMUYECKA OPraHW30BAaHHYK) MTHOBCHHYKO IMaMATh U €€
MPOEKIIMOHHYIO 00JIaCTh, OTBEYAIONIYIO 3a CO3HAHHE >KUBOIO
opraHusMma.

Ho ecnu 1 BBIYMCIUTENBHBIX CHCTEM C JIBOMYHBIM
VCUHCJIIEHUEM TOJIXOAUT MOITYIPOBOJIHUKOBAS JIEKTPOHUKA, TO
sl andaBUuTa M3 BOCBMH 3HAKOB HEOOXOAMMA COBEPILIECHHO
WHAsl TEXHUKAa M TEXHOJIOTHS, KaKOW BJIAJICET >KUBAsl KJIETKa W
HEMPOHBI MO3TOBOI0 BelIECTBA. POCT U pa3BUTHUE )KUBOU KIIETKHU
B JKMBOW OpPraHU3M MPOUCXOJAUT XUMHUKO-TONOTpaPuyecKum



METOJ0M IIpaKTUYECKH O€3 MPUBJICUCHUS] M3BHE BapHaOCIbLHOM
uHpopmanuu. KuBas KiIeTka, Kak M HEUPOH, HE SBISIOTCS
JIOTUYECKOM MATEMATUYECKOW BBIYUCIUTEIBHOW MaluHoOu. U
JaXE BECh XUBOM OPraHW3M HW3HAYAIBLHO TEHETHUYECKH HE
oOyagaer JIOTUYECKUMU 151 BBIYMCIIUTEIbHBIMU
MaTEeMaTHUYECKUMH CIOCOOHOCTSIMU. JKHBasi KjleTKa W3HA4aIbHO
MPEIPACIIONOkKEHA HAa TAKTUKY M CTPATETHI0 BHIOOpA pELICHUS
13 OOJIBIIEr0 KOJWYeCTBa MO3MIMHA. Tak IMOJyNpOBOIHUKOBAS
TEXHOJIOTHS TIpeanoaaraeT BeIOOp u3 JAByX mo3unuii: 0 u 1 unm
«1a» M «HET». A XUBas KJIETKa ONEPUPYET PEUICHUEM HUCXOI
13 8-MU MO3UITUN €€ S3bIKa MEKKJICTOYHOT'O OOIIEHUS, KOTOPHhIC
MOKET 3aJlaTh KAaK CaMa KJIETKAa, TaK U HEHMPOHBI T'OJIOBHOTO,
CIIMHHOT'0, KOCTHOI'O Mo3ra. [Ipy 3TOM mo3unus «HET» ABJISIETCA
BOCBMBIM 3HAaKOM KBaHTOBOro andaBUTa. 3aKOHBI JIOTHKH,
3aJI0)KEHHBIE B OCHOBY Pa0OThl KOMITBIOTEPOB, HMOAXOAAT JJIs
YKMBOM KJIETKHM TOJIBKO KaK YaCTHBIM CIy4au JUIS KaXXJI0TO 3HaKa
andaButa otnenbHo. Ho k pabote Bcero andaBurta s3bIKa
MEXKJICTOYHOTO  OOIIEHWsI CYIIECTBYIOIIAs  KJIaCCHUYECKas
JIOTUKA HE mpuMeHnmal!!

B Kakou-TO Mepe KBAHTOBBIA A3BIK MEKKJIECTOYHOIO
OOIlIEHNS HAITOMUHAET MY3BIKAJIbHBIM HOTHBIN PsijJi, B KOTOPOM
TAKKE€ MATEMATUYECKUE JIOTUYECKHUE 3aKOHbI HE SBJISIOTCS
ONPEICIISIIONIMMM M OHU TaM IPOCTO He padortaroT. M1 uMEHHO
n3-3a OJIM3KOr0 CXOJICTBa KBAHTOBOI'O S3bIKa M MY3bIKaJIbHOMU
HOTHOM I'paMOTHI YEJIOBEK, J1a U MHOTHE >KHBBIC CYILECTBA, TaK
AKTUBHO pPEArupyroT Ha My3bIKYy. [Ipr 3TOM MOx HEKOTOpPHIE
MEJIOJIMM  HEBO3MOXXHO  paaoBaThCs, a IMox Apyrue —
HEBO3MOXXHO TPYCTUTh. BCE 3TO TOBOPUT O POJACTBEHHOCTH
HOTHOU I'PaMOThI C KBAHTOBBIM SI3bIKOM, XOTSl U OYEHbD JTAJIEKOM.

Kupas KJIETKA MOXKET BbIJIABaTh KOMAaH/IbI
HETOCPEJICTBEHHO Ha S3bIKE€ MEXKKJIETOYHOTo oOmieHus. B 310
)K€ BpEMs HEHUPOHBI MOTYT BBIJIaBaTh KOMAHJIBI HA SI3BIKE
MEKKJIETOYHOT'0 OOIIIEHHUS, UCXOs U3 TPEOOBAHUIN COIMATIBLHOTO
s3blKa MEKBHUJIOBOTO OOIeHus. HellpoHbl Mo3ra yejoBeka M
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BCEX JKMBBIX OpPraHM3MOB MOTYT M BBIJAIOT KOMAaHJbl Ha
KBAHTOBOM SI3BbIKE€ MEKKJIETOUHOTro obmieHus. I[Ipu 3ToMm mMoryr
CO31aBaThCsl HENPABWIBHBIE KOMAHJBI, KOTOPBIC IPUBOJIST
OpraHM3M K TE€M WM HHBIM 3a00JI€BaHMUSAM, HAIpUMEpP, K
ckomo3y, mu3odpenun, JIII, ocreonoposy. Ho ecian ocBouTh
KBAHTOBBIM SI3bIK MEXKKJIETOYHOI'O OOIIEHUS, TO IOSBUTCS
BO3MOXKHOCTh  JICUEHHMS MHOTHX OOJIe3HEH, BKJIOYas M
HACJIEJICTBCHHBIE.

Tak mpocToe MATEMAaTUYECKOE CpPABHEHHE KOJIWYECTBA
MEPECTAHOBOK M3  TMPEIJIaraéMbIX MO3UIUKA TOBOPUT O
IPEBBIICHUM  BO3MOXHOCTEM  KHUBOM  KIETKU  TEpe]
KomIiproTepoM Ooisiee yem B 20000 pa3!!! (2! u 8! win 2 u
40320). A ecmm g cpaBHEHHS ciloga emé J100aBHThH
KOJIMYECTBO TIEPECTAHOBOK W3 3-X, 4-X, 5-tu, 6-TH, 7-MH
KBAaHTOB, PAa3MEIICHUKA W COYETAHUM, TO Cpa3y CTAHOBUTCS
SCHBIM IIPEUMMYIIECTBO KBAHTOBOI'O S3bIKA MEKKJIECTOUYHOIO
OOIIEHMS, KOTOPHIH HE YCTYOHUT HH OJIHOMY COILIMAJIbHOMY
A3bIKy. OTH UMQPbl HapsSAy C TEXHOJOTHEH IPHMEHEHUS
KBAHTOBOI'O S13bIKa YKAa3bIBAIOT HA BO3MOXHOCTh MHOTOKPATHOM
W3MEHUYMBOCTA CaMOW KOHCTPYKIUM JKUBOM KIIETKH, €€
IeTepMUHUPOBAHHOM MHGOpMaIui. VIMEHHO M3 3TOr0 UCXOIUT
MHOT000pa3ue >KUBBIX CyIIeCTB Ha 3emiie. Yero He CKaKellb
II0OKa O KOMIIBIOTEpHOW TexHuke. IIpaBma, »xkuBasg KieTka
YCTYNaeT KOMIIBIOTEPHOW TEXHUKE B CKOPOCTH U TOYHOCTH
IepeJiayv CUrHaja, TO €CTh B YIIPABIISIEMOCTH.

Ilepenaua aeTepMUHUPOBAHHOM HHQPOPMAIMK BO3MOXKHA
TOJIKO MyTEM HEMOCPEICTBEHHOI'O KOHTAKTa YaCTHUI[ MAaTEPUH
ApPYr C JAPYroM W 23To onpenensercs €€ (QU3NYeCKuMu u
XMMHUYECKMMHU CBOMCTBAMU.

Ilepenaua BapuabeabHOM HHGOpPMALMKM O KOHCTPYKIIUU U
YCTPOMCTBE  KMBOM  KJIETKM HAa  KBAHTOBOM  SI3BIKE
MEKKJIETOUYHOI'O OOIICHMS BO3MOKHa )| METOJIOM
UCIIOJIb30BAHUS M3Jy4YEHUs] B KaUeCTBE HOCUTENS MH(OPMAIIUH.
A moTOMY BO3MOXHA Tepeaadya CyTH )XKU3HEHHOIO Ipolecca Ha
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JApyTHe IUIaHEThl U TalaKTHUKW, HO JIJISI 3TOr0 HEOOXOIUMO TOYHO
OCBOUTh KBAHTOBBIM SI3bIK MEXKJIETOYHOTO OOIIEHHUS U
TOHKOCTH €ro TIpamMmaTuku. HeoO0XoauMo NOHSITH B KaKOM
MOCJIEI0BATEILHOCTH JOJDKHBI UATH XUMHUYECKHUE pEeaKIuU JJIs
co3panus JIHK, PHK, nuroruiasmMel M KapuUOIJIa3Mbl >KHWBOU
KJIIETKH U KaKUM ITyTEM MPOU3BOAUTCS 3aIlyCK B paOOTy KOJbIIA
Vitalis. Ha 3emiie Bce 3TH mpolecchl IPOU3BOASTCS B ITOJOBBIX
opraHax »HBBIX CYIIECTB M jJocTarouyHo ycnemiHo! Iloka Bce
ATH TPOLECCHl MPEANOI0KUTEILHO IIepeaaroTCsI TOJIbKO 10
HACJIEJACTBY OT HUBOIO K JKMBOMY MWIJIHAPABLI JE€T IMpH
aKTHBHEUIIEM MCII0JIb30BaHUH KBAaHTOBOTO A3bIKa
MEXXKJIETOUYHOTO OOIeHusl. B OCHOBE KBaHTOBOI'O S3bIKa
MEXKKJICTOUYHOI'O OOIIEHMSI MCIIOJb30BaH KBAHTOBBIN ali(haBuT,
COOTBETCTBYIOIIMA KBAaHTAM HM3JIYUYEHHUS DJIEKTPOHOB BHEIIHETO
CJI051 aTOMOB XMMHUYECKHUX 3JIEMEHTOB. IMEHHO OT BaJICHTHOCTH
aTOMOB 3aBHCST BCE€ XHMHYECKHE CBOMCTBA XHUMHYECKHX
AJIEMEHTOB.

OcBOEGHME KBAHTOBOI'O $f3bIKa MEXKKJIECTOYHOTO OOIICHUS
MO3BOJIUT BBIBECTHM XMMHUYECKOE IIPOM3BOJICTBO Ha HOBBIM
YPOBEHb PAa3BUTHS M JOCTHYL KOA(DGUIIMEHTOB I0JIE3HOIO
OSUCTBUS W YHOPaBISIEMOCTH IIPOILIECCOB, COMOCTaBHUMBIX C
OpraHu3aluen >KUBbIX OPraHU3MOB.

Ho roToBsl 1 JII0J1 MOpPajabHO MPABUIBHO U CHPABEJIUBO
BOCIOJIb30BaThCsSl ITUMM 3HAHUSIMU Ha 0J1aro yeaoBedecTBy?!?

A TIOTOMY JaHHBIE BOMNPOCHI SBJISIOTCS TEMOM OTIEIbHBIX
padort, cTaTeit U OyyuIero.

CBoU M3MEHEHUS KUBasl KJIETKA, a JJIs Ye€JIOBEKa 3TO 3Ur0Ta,
HauMHAaeT C  JICJICHHUS, KOTOphble, B KOHIIE KOHIIOB,
3aKaHYMBAIOTCS CMEPThIO KHUBOro opranuzma. C omHOH
CTOPOHBI JICJICHUE >KUBBIX KJIETOK 3TO M €CTh MPOIECC >KU3HHU.
Ho ¢ apyrou - neneHue KIETOK IPUBOIAUT YEPE3 HEKOTOPOE
BpeMsi K CTape€HHUIO >KUBOTO OpraHu3Ma M €ro CMepTH. OTO
yKa3blBa€T Ha TO, YTO B CaMOM JICJICHUM 3aKjIloueHa ujes,
MpaBUJIO CTapeHUs W TOCIEAYIomedH CMEPTH  KHUBOTO
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opranusma. JleneHue KIETOK B OJHOM >KMBOM OpPTaHU3ME
HUKOTJIa HE TOBTOPSIETCS HM B TMPSAMOM, HU B OOpaTHOM
IOCJIEA0BATENBLHOCTU. JleJleHne NpOUCXOAUT TOJBKO B OJHOM
BPEMEHHOM HAIMPAaBJICHUU, XOTS U UMEIOTCS MaJIOYHUCIICHHBIE
UCKIItoUeHus. Hampumep, y siiepuil MOXKET OTPAacTaTh 3aHOBO
XBOCT, a VY MJCKOIUTAIOIMX MOXET BOCCTAHABIUBATHCS
YACTUYHO YTPAUYCHHAS [ICYECHb.

B nutepartype Bcerma 0OOOIIEHHO TOBOPUTCS O JEJICHUU
KUBBIX KJIETOK. XOTS Pa3BUTHUE IUIOJA, KAK Y YEIOBEKA, TaK U Y
BCEX JKHUBBIX CYUIECTB, PACTEHUN OCYLIECTBIISIETCSA ITOATAITHO,
IOCJIEA0BATEIILHO OT OJHOU CTAaJAuU K IPYyrou. JleneHun »KuBbIiX
KJIETOK OCYUIIECTBIIAETCS KaK Obl MOCJIENOBATEIBHO MO Pa3HbIM
CEUCHUsAM, Y4YacTKaM TIeHOMa. BHayaime JeineHue KIETOK
MPOUCXOIUT BU3YAIbHO BPOJi€ ObI OJIMHAKOBO JIJISI BCEX KJIETOK.
Ho 3areM pa3Hble KJIETKM HAYUHAIOT ACIUTHCA IO-PAa3HOMY,
co37aBasl IPU 3TOM Pa3HbIE YACTH IUIOJA U €r0 OKPYKEHMUS.
Takum oOpa3zom, co3maércs IUIaleHTa, MyIIOBHHA, BCS CUCTEMA
BHYTPEHHUX OpPraHOB, KOHEYHOCTEM MU BCETO HEOOXOAMMOIO
COIYTCTBYIOLIETO MaTepuaja Pa3BUTUSA U KUZHEIACIATEIIbHOCTHU
mwioga. M1 B 3TOM mpouecce sBHO IPOCMAaTPUBACTCA HAIMYUE B
T€HOME IPOrpaMMbl, KOTOpas YIPABISIET AETEPMHUHUPOBAHHOU
uHpopMalMeld  TreHomMa, €ro  XUMHYECKMM  COCTaBOM,
XUMUYECKUMU PEAKIUSIMU B PA3HBIX YACTAX IJI0JA MO-Pa3HOMY.

[Ipu ouepeHOM JIEIEHUU KIIETKU MPOUCXOIUT KOHCEPBAIUS
BCEX COCAMHEHHUM 10 XMMHUYECKU HEUTPAIBLHOTO COCTOSHHUS B
00JIACTH CEYEHHUSA, YTO YKA3bIBACT HA MOJIUMEPHU3AUIO HTOTO
CEUCHUs, YYaCTKa U HE MO3BOJISIET OCYIIECTBUTHCSA MIOBTOPHOMY
JEJICHUIO MO 3TOMY K€ CEYEHHUI0, YUacTKy B Oyayiiem. B cBoro
o4epe/ib HAKOIUICHUE 3aKOHCEPBHUPOBAHHBIX CEUYCHUM B TE€HOME
M BIIEUET 3a CO0OHM, TaK HA3bIBAEMOE CTAPEHUE OpPraHu3Ma,
KOTOPOE€ OCHOBAaHO HA CTAapE€HUU, HHEPTHOCTU K JIEJICHUIO
KUBBIX KJIETOK OpraHusma, K oOMeHy BellecTB. B reHomax
YKUBBIX KJIETOK HET YYaCTKOB, OTBEYAIONIMX 3a UX crapeHue. Ho
B T€HOME €CTh IPABUJIO MOCIEI0BATEIBHOCTH ACICHUS KIETKH,
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KOTOpO€ HEBO3MOXKHO IS  IOJMMEPHU30BAHHOTO y4acTKa
reHOMa, YyXe coBepmuBiiero jaeneHue. C  yBeIWYCHHEM
KOJINYECTBA MOJMMEPU30BAHHBIX YYACTKOB I'€HOMA MPOUCXOIUT
IIOCTCTIICHHOEC OTMHUpAaHHE aKTHBHOCTH B pPabd0OTe MHOTHX
OpraHoOB JKMBOI'0O Oopranusma. MiMeHHo »T0 u HaOar0maeTCs MpU
CTapeHHHU >KUBBIX OpPraHu3MoB. I TOro 4ToObl OMOJIOIUTH
CTapblii OpraHu3M, HEOOXOJIUMO OTMEHHUTH IOJUMEPH3AIIUIO
y4aCTKOB T€HOMAa C OMNPEACIAEHHOrO MNEPUOAa >KU3HU JTAaHHOIO
opraHusma. JOTHUM caMbIM OyJeT HapylieH XOJ BPEMCHU s
KUBBIX KJIETOK, a, CJEJOBATEIIbHO, M JUII BCEro >KUBOTO
opranu3ma. Ho OTMEHHB MOIMMEpH3aIMi0 T'€HOMa IO MECTY
CCUEHHS TOCICAHEr0 JEJICHUS, MBI TMOJYy4YHM Oe3yIepKHOE
JIeJIEHWE OJHOTHMIIHBIX KJIETOK B JaHHOM o00JacTH, 4YTO
Ha3bIBACTCSA  PAKOBOM  OMyXOJIbIO M COIYTCTBYIOIIUMH
MeTacTa3aMH.

Merton moauMepH3alid CEUYCHHH, YYacTKOB TIE€HOMa B
pe3ynbTaTe JCICHMS KUBBIX KJICTOK — 3TO M €CTh KU3HCHHBIM
4aCOBOM MEXaHM3M CTApECHUS >KUBBIX KJIETOK M KakK CJIEJICTBHUE,
CTapeHHe >KuUBOro opranusma. CKOpPOCTb JeJIeHHS KUBBIX
KJIICTOK B OpPraHM3ME OMNPEACIsAeT CKOPOCTh CTApECHHUS CaMOIO
KHUBOTO opranm3Ma. CoxpaHEHHE >XHUBBIX KJICTOK B 00JacTH
pa3HBIX TeMIepaTyp NOACKA3bIBaeT ITyTH HM3MEHEHHS CpOKa
KU3HU JKUBBIX KieTok. Ho Ilpupoma s MIIeKONMUTAIOIINX
yCTaHOBWJIa CTaOWJIBHYIO TEMIIepaTypy Tejla, Kak HauoOoJiee
OJIaronmpUATHYIO JJIS CBOETO  CyIiecTBOBaHMA. [loaTomy
MEePCIEKTUBBI PA0OTHI B JAHHOM 00JIaCTH BEJIWKH M JKIYT CBOMX
IIepBOOTKphIBaTeeH. MeTton 3aMOpa)KMBaHHS KHUBBIX KIIETOK
MO3BOJISICT TPOMJIMThL HMX KHW3Hb B HEH3MCHSICMOM BHJIC B
TEUCHHUE MPOJOJKUTEIHHOTO BPEMEHH.

Kusast kimerka mpuoOpeTaeT CIOCOOHOCTh K JCICHUIO C
MOMEHTa OILIOJIOTBOpeHUs. Ho 3To He mpocToe aeleHue ¢
BOCTIPOM3BEJCHUEM ceOe IMOJ00HOr0 KJIOHAa Wi ayOsMKara.
Takoe mpocTroe MOHMMaHHUE TIpoIecca JCACHUS KHUBON KIIETKU
BO3MOXKHO TOJIBKO JUISI YPOBHS JIOIIKOJBHOI'O BO3pacra.
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Cnepmaro3ouj; MpHU OIJIOJOTBOPEHUM SUIECKICTKH SIBISECTCS
MEXAHU3MOM JUIS 3aIlyCKa CYETHOM MAIMHBI, XPOHOMETpaA JIA
NEJICHUS 3WUTOTHL. 3aJcpKKa K€ CIEePMATO30MI0B B TEIE
X035IMHA MOYKET MPUBOJAUTH K BOCIIPOMU3BEICHUIO U COXPAHEHUIO
TOJIbKO KJIOHOB KHBBIX KJIETOK XO35IMHA, TO €CTh MPAKTUYECKU
PAKOBBIX KJIETOK, HE CIOCOOHBIX YYaCTBOBATh B MOJHOLIEHHOM
KU3HEACATEIBHOCTH KUBOrO OpranusMa. KMBOMYy OpraHHU3MY
HE HYHBI OJIHOTHUIIHBIE, ITOJIOOHBIEC APYT APYTY JKUBBIC KICTKH.
B KHWBOM OpraHusMe BCE KIIETKM HY>KHbI HE KAaK CaMOIElb, a
KaK JIEMEHTBI T€X WJIM UHBIX (DYHKIIMOHAJIBHBIX OpraHoB. Jlaxe
€CJIM JOIyCTUTh, YTO Mbl HMMEEM JIEJ0 C KJIETKAMHU OIHOIO
KMUBOTO OpPraHa, TO U B 3TOM CJIy4a€ MOXHO 3aMETUTh, YTO 3TH
KJIETKH (OPMHUPYIOT ONPEACIEHHBIA OpraH M Kaxjas KIeTKa
(bopMHUpYET CIOXKHYIO CTPYKTYpy OpraHa, pacrnoJjarasch B
Pa3HBIX Y4YacTKaxX OpraHa W BBIMOJIHASA T€ WJIM UHbIE (QYHKIIHUU
3TOr0 OpraHa. OTW pA3JIM4Us BBIPAXKAIOTCI KaK B MECTE
pacmnoioXeHus1 (BHYTPEHHHE, BHEIIHUE), TAK U B TOM, YTO OHU
HECYT ONpPEAEIEHHY0 (PYHKIHNOHAIBHYIO 00S3aHHOCTh B OpraHe
(obecnieueHue KPOBOCHA0XEHMUS, GunpTpyromue,
BbIpa0aThIBAIOIIUE ONMpECIEHHbIC BellecTBa). Buaumo, Takas
XK€ POJIb U SIUIEKIECTOK B TEJE XO3AUMHA IIPU HAPYIICHUSX H
3aJep)KKaX MEHCTPyaIbHbIX LUKIOB. IloaTtomy co3pesiias
ANLEKIIETKA HE MOXKET JOJITO 3aJEPKUBATHCSA B TEIIE XO35IMHA U
J0JDKHA OBITH OTTOPTHYTA U3 Teja )KHUBOTO OpraHu3Ma.

KuBast kieTka HauMHAET JACIUTHCS, CTPOro COOIroaas
IOCJIEA0BATEILHOCTD JEJIEHUS C CO3JAHUEM U IPOXOKICHUEM
BCEX CTaJUM PA3BUTHUA IUIOAA OT 3UTOTHI IO CTaJUU CMEPTHU
MOXKUJIOT0 YeJIOBEKA MJIU JI000ro KHUBOTO OpraHu3mal

JlesieHre  KJIETKM  NMPOUCXOAUT  KAXKIBIA  pa3 Mo
CJIEAYIOLIEMY, HEMOJIUMEPUZOBAHHOMY CEUYEHUIO B T€HOME U B
3TOM COCTOUT Benuyauilee qoctuxenue [Ipupoasl u HU pasy 3a
BCIO JKM3Hb B )KMBOM OPTraHU3ME M CAMHUX KUBBIX KIIETKAaX HET
IOBTOPEHUA OJHOTO M TOrO K€ JelicHudA. JlermeHuem KuBou
KJIETKU YIIPABIISIET apXUBHAS MTAMATH, KOTOPasi COCPENOTOUECHA B
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F€HOME  JKMBOM  KJIETKM,  MOCPEICTBOM  MEXAHU3MOB
IICUXOMOTOPUKHU. [ICMXOMOTOpPUKA >XUBOM KIETKHA COBEPIIAET
MHUTO3 WJIA MEWO03 TII0 HENOJIUMEPU30BAHHOMY CEYEHHUIO,
y4acTKy T€HOMA, CIEAYIONIEMY 3a IIOJUMEPU30BAHHBIM B
npeapIayneM AeiaeHur. BeiOop ceueHus, ydyacTka 3aBUCUT OT
BapualOelbHOM HH(pOpMAIMU TE€HOMA, HAa KOTOPOW 3amucaHa
mporpaMma KOHCTPYKIIMM YKHBOrO opraHu3zma. VIMeEHHO 1o
TaKkoOMy BBIOOPY MPOUCXOJUT JICJICHUE KIETOK B Pa3HBIX YACTSIX
KMBOTO OpraHu3mMa ¢ O0Opa3oBaHUEM OpPraHOB JbIXaHUS,
KPOBOCHA0KEHUS, MTUILEBAPEHUS U T. ..

['mHekomorust u €€ Hay4yHbIE OTBETBICHHS JAaBHO BECH
MPOLIECC BO3HUKHOBECHUS W BHYTPEHHEE B3paIllMBAHUE ILUIOJA
pa3eNWio Ha CTAaJUW, KOTOPBIE OTJIWYAKOTCSA JIPyr OT ApyTa,
XKECTKO CIEAYIOT APYT 3a IPYroM, BUIAMO, YK€ MUUIMOHBI U
AK€ MAJUTAAPABI JIET.

Hayka Bce »Tm craguy Has3Bajia ITIOMMEHHO. Bech 3TOT
MPOLIECC CO3JaHUsI )KMBOTO OPraHU3Ma MPOUCXOAUT MOITAITHO.
Bravasie oCymecTBIs€TCA OIUIOJIOTBOPEHHUE IOJOBBIX KIETOK
poauteneii. OOpa3oBaBIIasiCsl 3UrOTa BHYTPU MAaTEPUHCKOTO
TeJla HAaYMHAET JApoOJICHHEe, a 3aTeM MMILUIAHTAIlUI0 BCEX JTHUX
KJIETOK B Telo MaTtku. JlanpHelinee pa3BUTHE IUIOJA
MPOUCXOIUT YEPE3 CO3JaHHE SMOPUOHAIBHBIX 3apOJIbIIIECBIX
JUCTKOB. 3aTeM CO3JAI0TCA BHE3apOJBIIIEBBIE  00OJIOUKH,
KOTOPBIC SIBJISIFOTCS MPSIMBIMU HACJIEIHUKAMH, TOTOMKAMHU BCE
TOM € 3UroThbl. Ml TOJIBKO MOCIE 3TOr0 HACTYNaeT MOMEHT
Hayajia pa3BUTUS AMOpPHUOHA, KOTOPBIM MOCTEINEHHO MPOXOJUT
CBOM MYyTh /10 MOJHOLIEHHOI'O TI0/a, CIOCOOHOTO CYIIIECTBOBAThH
CaMOCTOSITEILHO BHE TE€JIa MaTEPHU.

DTO MOXXHO HAOJIIOJaTh MO Pa3BUTHUIO IUIOJA KaK BHYTPHU
MaTepH, TaKk U B IPOIECCE KU3HU JIOOOr0 XKHUBOTO CYIIECTBA.
Pa3BuTne W3MEeHEHUS 3UTOTHI HE MPEKPAIIACTCS HA HA CEKYHIY
YU HU Ha OAHO mocienyroniee aeineHue. C KaxIbIM JEJICHUEM C
KUBBIM OPraHW3MOM MPOUCXOJUT Kakoe-Tu00 H3MEHEHHUE,
KOTOpPOE B TOM WJIM MHOM CTENEHU MOXKET ObITh 3a(DUKCUPOBAHO
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WHCTPYMEHTAJIBHO, BU3YyalIbHO. JTO IO3BOJISIET TOBOPUTH, YTO
YKHABBIC KJIETKA MOJOAOTO U MOKHUJIOTO YEIIOBEKA OTIIMYAIOTCA OT
€ro 3UroThl, 0Opa30BaBIIEHCS B MOMEHT COBOKYIUICHHS €ro
pOUTENE.

CoBpeMeHHasi TEHETUKA TOBOPUT U JIOKA3bIBAET, UTO TEHOM
YEeJIOBEKa COXpaHseTCs B TEUYEHHUE BCEW ero xu3Hu. Ho
BU3yaJlbHO B JKM3HM Mbl HAOJIOa€M COBEPIIECHHO WHOE.
PeOEHOK JOMIKOJBHOTO BO3pacTa Majo, JaXe BHU3YalbHO,
MTOXO0X Ha 3TOT0 YEJIOBEKA B CTAPOCTH, KAaK MO pazMepaM, TaK U
II0 BCEM OCTAIBHBIM MapaMeTpaMm. B mpouecce Ku3HH
MPOUCXOJIUT OTKA3 T€X WJIM UHBIX (DYHKIIUM KUBOTO OpraHU3Ma.
A 3TO yXk€ JIOKa3bIBAET, UTO 3UTOTA Pa3BUBAETCA, KAK MEJIOIHUS
10 HOTaM, TJI€ MECHS OJHA, a apaHXHUPOBKA, TEKCT MOCTOSIHHO
MEHSIOTCSI BO BPEMEHHU U, B KOHIIE KOHIIOB, 3aKaHYMBAKOTCS.

W 31ece yMECTHO BCIIOMHHUTB, YTO KMBOM OPraHU3M 3TO C
OJIHOM CTOPOHBI HAOOp BEIIECTB, OOBEAUHEHHBIX B €IUHOE
1I€J10€, HO YIIPABIISIEMOE€ HEPBHOW CHUCTEMOM TOW WJIM HWHOWU
CTENEHH CJIOXKHOCTHU. BelecTBo Tena )KMBOro OpraHu3ma — 3TO
BEIIECTBO CO CBOMMM CBOMCTBAMHM W KayeCTBAMH, TO €CTh
HaJIeJIEHHOE CBOEW JeTEPMUHHMPOBAHHOW uHoOpMalmen. A
HEpPBHAS CHCTEMa — 3TO MPAKTHUYECKH DJICKTPUYECKAs CUCTEMA
CBsi3M, palortaromias Ha CBOEHM, MNpUHAIJICKAIIECH  ei,
BapuaOeapHON MH(pOpMAaIMKU, KOTOpas COCPENOTOYECHA BO BCEX
KUBBIX KJIETKaX B OOJIACTHM apXWBHOM W aJalTHBHON MaMSTSIX
KUBBIX KJIE€TOK. HO Tak Kak OHHM yCIEIIHO pabOoTarT B €IUHOM
OpraHu3Mme, TO S3bIK y 00eux 3TuX HH(MOpMalUi T0JKEH,
00s13aH OBITh eAuHbIM. UM 3Ty BapuabOenbHyI0 HHPOPMAIIUIO
XKUBBIX KIETOK HE CJIEAyeT CMENINUBAaTh C COLHUAIBLHOU
BapuaOeIpHOM HMH(pOpMaIMEl, KOTOPYI0 OCBaMBAET YEJIOBEK B
MIPOLIECCE KUBHENACITEIBHOCTH B COLIUYME.

CoumansHas BapuaOelibHAasgs HWHPOpPMALUS XPAHUTCS B
MaMATSAX YEJIOBEKA, TO €CTh B TOJIOBHOM MO3IE€ YEJIOBEKA, B €TI0
HEMpOHAX, U Ha COLMAJIBHOM WM HECKOJIbKMX COLMAJIbHBIX
sa3blkax. B To ke BpeMsi BapuaOenbHass MHPOPMALMS KUBBIX
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KJIETOK XPaHUTCS B KaXJOW >XUBOM KIETKE B APXUBHOU U
aJanTUBHOM TaMSTSAX Ha S3bIKE MEXKKJIECTOYHOTO OOIICHUS.
ApXuTeKTypa, S3bIKM, MECTO XpaHeHuss HHPOpMaALUU
COIIMAJIBHOM M KJIETOYHOW OTJIMYAIOTCA APYr OT Jpyra U He
MEPECEKAIOTCS, HE MOJMEHSIOT JpPYyr JApyra B YIPaBICHUU
’KUBBIM OPTaHU3MOM MPAKTUYECKH HU B OJTHOM OpTaHe.

Ecau nerepmuHupoBaHHas HHGOpPMALUS HE MOXKET ObITh
OT/ICJICHAa OT BEIIECTBA, a BapuabeyibHass UHGOpPMAIUS MOXKET
OBITh MPAKTUYECKHU BBIpakKeHa JIOObIM aa(aBUTOM, SI3BIKOM, TO
B JKMBOM KJETKE JKMBOIO OpraHu3Ma BapuadesbHas
uH(opMalus sIBHO 3anucaHa Ha ajndaBuTe 1€TEPMUHUPOBAHHOU
nH(pOpMaIIK BEIIESCTBA, U OHA MEPeJaETCs HE C BEIIECTBOM, a B
BH/JIC 3aKOJMPOBAHHBIX JIEKTPUYECKUX CUTHAJIOB.

['eHOM JXMBOro CymiecTBa — O3TO JE€TEPMUHHPOBAHHAS
WHpOpMaLHs OpraHru3Ma, KOTOpasi COXPaHIETCS U MOCIIe CMEPTU
’KWBOTO OpraHv3Ma B BHJE BEIIECTBA, TPyIla 3TOr0 OpraHu3Ma.
B TO ke BpeMs B ClIydyae CMEPTH >KMBOI'O OpraHU3Ma B MEPBYIO
ouepe/ib YHUUYTOXKAECTCA BCA CUCTEMa HEPBHBIX HWMITYJILCOB,
AIEKTPUYECKUX TOKOB JKMBOI'O OpraHu3Ma, a, CJI€J0BaTeNIbHO, U
BCS  BapuabenbHas  uHGOpMAIMA  KUBOTO  OpraHu3Ma
YHUUYTOXKAaeTCd W  0€3BO3BpaTHO MpomnagaeT B  TEUYCHHE
HECKOJBKUX MHUHYT Tocie cMeptu. IIpu stom Tepsercs
BapuaOeabHas NHPOPMaIUs, KAK MEKKJIETOYHOIO YPOBHS, TaK U
colMaJibHasl.

BapuaGenbHas uHpopManus  KHUBBIX OpraHu3MOB
MPAKTUUYECKA BO3HUKIIA KOTJA-TO U MEPEHAETCS OT POAUTENECH
JETAM YK€ B TE€UEHHUE HECKOJBKUX MUJIJIMAPJIOB JIET, TO €CTh,
Kak Obl mepena€rcsl Mo HacyeAcTBY. [[o HacTosIero BpeMeHu
YEeJIOBEUECTBO TOKA HE HAy4YWIOCh OXHUBIATH HEKUBYIO
MAaTEepUI0, XOTS C OCBOCHHUEM »BJIECKTPOIHEPIMU HAYUYUIIOCH
UCIIOJIb30BaTh BapHaOEIbHYI0 HH(MOPMALMIO HE TOJBKO IS
OOIIIEHUS MEXJy JIOAbMH B COIMYME, HO U B AJICKTPOHHBIX
JIMHUSAX CBS3U, B KOMIIBIOTEPHOU TEXHUKE. B KOMIbroTEpax
CYIIECTBYIOT CBOM IUIaThl M Pa3HbIC AJIEKTPOHHBIE 3JIEMEHTHI,
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KOTOPBIE MPEACTABIISIOT coboi HEU3MEHAEMYIO
JCTEPMUHUPOBAHHYI0 HWH(OpPMAIIMIO, B OTJIWYUE OT KHUBBIX
OpraHu3MOB, Yy KOTOPBIX JETEpPMUHHpPOBaHHAs HWHQoOpMaIus
KJIETOK OOMEHMBAETCS W 3aMEHSETCS B TEUCHHE BCEU J>KU3HM,
BILUIOTh A0 TpoOOBOM nocku. Ho ¢ TedeHueM >XKU3HU CTapbie
KJIETKHU JKUBOTO OpraHru3Ma 3aMEHSI0TCSl 00J1€€ MOJIOJBIMU, HO C
OOJIBIIIMM KOJIMYECTBOM 3aMOJIMMEPU30BAHHBIX YYACTKOB T€HOB.
Kinetka Bpoge Obl W MojojAas, HO  KOJHMYECTBO
3al0JIMMEPU30BAHHBIX ~ CEUEHHM  T€HOMAa  C  KaXIbIM
MOCIIEAYIOIIUM  JICJICHUEM  YBEIIMYUBACTCA, YTO  CO3JAET
TPYJAHOCTH BBINIOJIHEHUS MHOTUX (YHKIIUM, KOTOpBIE JIETKO
BBINIOJIHSUJIUCh B MOJIOJOCTH KMBOI'O OpPTraHU3Ma, HO HE IO
CWJIaM B CTapOCTH.

['eHOM »KMBOIO CyLIECTBA — 3TO MNPAKTUYECKA KHUTA, B
KOTOpPOM Ha KBAaHTOBOM S3bIKE MEKKJIETOYHOIO OOIIECHUS
3amucaHa BapuaOenbHas UHGOpPMAIUA O KOHCTPYKIUM CaMOM
KJIETKHA, €€ IporpaMmax, M JaXKe O KOHCTPYKUHHU >KHUBOTO
CYLLECTBA U UHCTPYKIMS €ro pa3BUTHUA OT 3a4aThsi 10 MOMEHTA
CMEPTHU. B KaX101 )KUBOM KIIETKE OT MOMEHTA 3a4aThs 3a1aETCs
CKOPOCTh BCEX KU3HEHHBIX ITPOLIECCOB WM APYTMMHU CIIOBAMU
CKOPOCTb, PUTM H TIOCIIEAOBATEIBHOCTh JICJICHUS KAXKIOU
KJIETKU. JKUBOE CYILIECTBO MOXKET WM COXPAHUTH 3AJI0KEHHBIN
pUTM, WM TpEepBaThb €ro TEM WIM HHBIM crocoboMm. Kak
TOBOPUT MYJAPOCTh — aJIbTEPHATHUBA CTAPOCTU — YMEPETH
MOJIOJIBIM.

YuuteiBass TO OOCTOATEIBCTBO, YTO KWU3Hb IepeaacTcs
TOJIBKO T10 HACJICACTBY M HUKAK MHA4€, MOKHO TMPEAIIOIOKUTh,
YTO U CKOPOCTH JECIICHUS, PUTM >KU3HU BO BCEX KUBBIX KJIETKAX
Ha 3emJie OJJMHAKOB B T€UCHUE MUJIJIMOHOB W MUJIJIMAPJOB JET.
Bc€ xMBOE MNPAKTUYECKU TMPOU3OLLIO OT KAKOW-TO OIJHOM
KHUBOM KJICTKH, OMABIIEH Ha 3eMJII0 B OJIarOonpUATHYIO Cpeay U
OmaronpusitHoe sl He€ Bpems. Mnum Ha 3emio 1mornana
BapuaOenibHasi MH(oOpMaIus B ATy OJAronpusTHYIO Ccpeay H
3apOoAWiIa TIEPBYIO )KUBYIO KJIETKY. Pa3Has mpoaoKUTENBHOCTD
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XKU3HU OTJEIbHBIX OCOOEH 3aBUCUT HE OT pUTMa JACJICHUS
KJIETOK, a OT 00bEMa HACIEJICTBEHHOTO MaTepualia U yCJIOBUU
KU3HU. Ha CETOAHSIIHUN I€Hb CPaBHUTEIBHO
YJIOBJIETBOPUTEIBHO U3YUEHBI T€HOMBI PA3HbBIX KUBBIX CYIIECTB
U OpPraHu3MOB, HO IOKa aOCOJIOTHO Maj0 YTO H3BECTHO 00
WHCTPYKIUSIX, 3aIIMCAHHBIX HA T€HOME, HAa KBAHTOBOM S3BIKE
BapuabenbHo wuHpopManuu. CI0XHOCTh TMOHUMAaHUA STOTO
BOIPOCA CBsI3aHa C OTCYTCTBHEM palbOT 1o JemudpoBKe
CUTHAJIOB, UAYIIMX KaK BHYTPU CaMOM KUBOM KJIIETKH, TaK U 110
Aemu@poBKe CUTHAIIOB MEKKJIETOYHOTO OOIIICHUSI.

O TOM, YTO TaKHME€ CHUTHAJIbI CYIIECTBYIOT, FOBOPHUT (akT
Pa3BUTUA W CTAPEHUS BCErO JKUBOTO OPraHu3Ma, KOTOPBIU
O00ObEAMHACT MWUIMAPAbl JKUBBIX KJIETOK. CTapeHHe 3>KUBOTO
OpraHu3Ma IMPOUCXOIUT TMPAKTUYECKU HE3aBUCUMO OT €ro
akTUBHOCTHU. CIe10BATENBHO, CKOPOCTh JECIEHHUS JKUBBIX KIIETOK
MaJI0 3aBHUCHUT OT o0Opas3a KU3HU U JaXe OT YCJIOBHUM >KU3HM.
YCOBUSL KU3HU, BEPOSITHEE BCETO BIMUSIOT HE HAa CKOPOCTh
JNEJICHUS W PUTM JKU3HU KIJIETOK, a Ha BBIHOCIHUBOCTh U
BO3MOXHOCTH  JKMBBIX KJIETOK BBINOJHATH TpPEeOOBAHUA,
3aJ1aBa€MbI€ MO3TOM, HEPBHOW CUCTEMOM KMBOTO OPTraHU3Ma.

Hcrouienne KXUBOTO OpraHu3Ma BEIET HE K H3MEHEHUIO
pUTMA JEJICHUs KIJIETOK, @ K UX CMEPTU U3-3a HEBO3MOXKHOCTHU
y4aCTBOBAaTh B NEPEpabOTKE U Nepeaade JeTEPMUHUPOBAHHON U
BapuabeapbHON MHpOopManuH, Kak mo koubly Vitalis, Tak u Ha
MEXKJIETOUHOM ypoBHE. Ha Puc.l mokazana npuHIunuaibHas
cxema kousbiia Vitalis. Kak BugHO M3 MpuBEeIEHHON CXEMBI 3TO
KOJIBLIO CJEIUT HE TOJBKO 32 CBOMM COCTOSIHUEM, HO U 4€pe3
CEHCOPHBIN CJIOM MOKET Yy4aCTBOBATh B KU3HEJECATECIBHOCTU C
OKpYXKarmuM €€ MupoM. KuBasi KIIETKa ABISIETCS aBTOHOMHO
OpPraHU30BaHHOW CHCTEMOM, CIOCOOHOM CYIIIECTBOBAaTh Kak
OTHECJIbHOW €IUHULIEH XUBOTO MHUPA, TAK U B BUJIEC DJIEMEHTA
)KMBOTO  OPraHU3Ma, OPraHU30BAHHOTO W3  MHOXECTBA
CONPSIKEHHBIX JPYr C JPYrOM KHUBBIX KIETOK. AJanTUBHAA
NaMsTh HY»Ha KUBOUM KJIETKE, YTOOBI CIEIUTh 32 U3MEHCHUEM
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YCJIOBUM BHEIIHEH Cpepl U MOOWIBHO pearupoBaTh Ha 3TH
U3MEHEHUs, HE YTIPYXKJas AapXUBHYK IMaMATh JaHHOWU
uHpopmarmeidt. AjanThBHas TaMsITh U €€ OJIOK MBIIIJICHUS
HAaXOJSITCI B LUTOINIa3ME. ApXWBHas MaMsiITh PYKOBOJUT
IICUXOMOTOPUKOU KUBOW KJIETKHU UCXOAS U3 YKAa3aHUW I€HOMA U
3alMCAaHHOW Ha HEM HHQPOpPMAIU, UCXOAS U3 MEHSIOIIUXCS
BHEIIIHUX YCJIOBUM, MEpPEeNaBacMbIX B apXUBHYIO MaMATh U3
aJarTUBHOW MaMsTU. ApXUBHas MaMsATh U €€ OJIOK MBIILUICHUS
HAXOAATCA B Kapuomula3Me€  KMBOM  KJIETKU.  bJok
IICUXOMOTOPUKH PACHPEAECIIEH T10 BCEH XUBOU KIIETKE, U €ro
AJIEMEHThl HaXOMATCS KaK B KapuoOIUIa3Me, TaK U B LIUTOILIA3ME.

Cxema xombra "Vitalis"

CEHCOPHEI CIOH
MCHXOMOTOPHESA - AMalTHEHET — brox
aMATE MEBIMITeHHA
XUBHAA bnok
ap: — bmok |  @pXMBHai
IaMATE MEBIIIEHNE MEBIILTEHHA NaAMATE
bmox -y SAAITHERA] ] ~—| MCUXOMOTOPHEA
MEITIITEHIA MaMATE
CEHCOPHBIH CIIOH

CaolicTBa, (puznyeckas CyIHOCTh JBYX BHJIOB MH(POpMAIIUU
(I€TEpMUHHUPOBAHHOM, BapraOeILHOM ) 51 HAINYHNC
KOJIe0aTEeTbHOIO KOHTYpa OPraHU3AIMOHHOTO KU3HEHHOIO
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kosbia Vitalis B »xuBoit KileTke u onpesenseT e€ aBTOHOMHOCTb
CyLIECTBOBAHUS W BO3MOYKHOCTh YYaCTHS B dKU3HEAECATEIbHOCTH
KABOT'O OpraHW3Ma HE3aBHCUMO OT €ro CIO0XHOCTU. JKuBad
KJIETKA SIBIISIETCS CAMBIM YCTOWYHMBBIM TBOPEHHUEM CPEIU BCEX
’KUBBIX OpraHn3mMoB Ha 3emure. Opranm3annonHo kojba Vitalis
OPUEHTUPOBAHBI Ha BOMHYIO crimpans JTHK, Bokpyr kotopoit u
Pa3BOPAYMBAIOTCA BCE )KU3HEHHBIE MPOLIECCHI B dKUBOU KIIECTKE.

JKu3Hb B pacTEHMSIX, XKUBBIX OPraHM3Max CYIIECTBYET 0
T€X MOp, MOKa TEIUIUTCS XW3Hb B JKUBBIX KJIIETKAX, YTO
ONIPENEIISIETCS JIBUKCHUEM JNETEPMUHUPOBAHHOU 17|
BapradeTbHOM nHhOpMAITUN 1o KOJIBITY Vitalis.
Nudopmanmonno kombmo Vitalis mpencraBiser coboii nBe
COBMEIIEHHBIX CaMOOOYYAIOIIMXCS MPOrpaMMbl, KOTOpbIC
KOHTPOJIMPYIOT, UCHPABIISIIOT U IOJCTPAXOBBIBAOT JAPYT ApPyra
OHOBPEMEHHO. MaTtepuanbHO 3Ta KOHCTPYKIMS BBINIOJIHEHA HA
ocHoBe  crnupanbHoit  JIHK, ©OenkoB u  yIJIEBOJOB.
Cy1iiecTBoBaHUE OEJIKOBO-YIJIEPOJIHOM >KM3HHU OCYIIECTBIISICTCS
MPAKTUYECKU MPHU TEMIIEPATypax OT HECKOJIBKHX TPAAyCOB JO
HECKOJIBKUX JECATKOB IrpaaycoB no Llenscuro.

DTO HE €IUHCTBEHHas BO BcCeleHHONW KOHCTPYKIHS,
KOTOpasi MOXET CYIIECTBOBATh M TMPOSBIATh BCE IPU3HAKU
KW3HU. JKM3Hb MOXKET CyIIECTBOBAaTh U HA CHJIMKATHOW OCHOBE,
HO mnpu Temmeparypax 6omee 700°C, 4to COOTBETCTBYeT
YCJIOBUSIM CYILIECTBOBAHUSI MarMbl BHYTPH ITJIAHET. XUMHUYECKHE
COCIMHEHUSI HAa OCHOBE KpPEMHHS, CEPbI, JMUTHUS MOTLYT
BOCIPUHMMATh  KBAHTOBBIM  SI3BIK  HA  BapuadEIbHOU
WHPOpMALIMM TaK K€, KaK BOCHPUHUMAIOT €€ XHMHUYECKHE
COEJIMHEHMSI HA OCHOBE yIJIEPOAa, KUCIOPOJa U BOAOPOAa.

KBaHTOBBIN SI3BIK MEXKJIETOYHOI'O OOIIEHUS - 3TO SI3BIK
[Tpupoasl, camoro I'ocmoga bora. Ero moHMMarT BCE 4aCTULIbI
Y XUMHWYECKHE 3JIeMEHThl Bcenennon. M ckazaHHOMY Ha 3TOM
A3bIKE HE MOXKET CONPOTUBIIATHCS HU OJIHO TBOopeHue [Ipupoasl.
Hamm conuanbHble S3BIKM — O3TO XKUTEHUCKUKA KAproH 10
OTHOIICHUIO K KBAHTOBOMY $3bIKY. [IpHrposia HE BOCiprHUMAET
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CEPbE3ZHO BCE OTHU KAPIrOHBbI, XOTA M HE TMPEIATCTBYET HX
UCIIOJIB30BaHUIO B OBITY M B PEIMTMO3HBIX puTyanax. [Ipupona,
['ocrioap HE CIBIIIUT ITOT Kaprod. HepasyMHOE UCIIOJIb30BAHUE
KBAHTOBOI'O $I3bIKA MOXET MPUBECTH K OYE€Hb TPATUUYECCKUM
MOCJIEJACTBUSIM,  HANpUMEP, K  DIOUAEMHUSIM, MACCOBBIM
YPOACTBaM, BBIPOXKICHHUIO >KU3HU, HEKOTOPBIX BHJOB KWBBIX
CYIIIECTB Ha 3emMJie, Kak 3TO ObLIO C JUHO3ABPaAMHU.

Hapsiny ¢ KBaHTOBBIM SI3bIKOM CYIIECTBYET S3bIK IS
oOl11IeHUS, HATIPUMED, B «UEPHBIX AbIpax». Ho TOT s3bIK OCHOBaH
Ha OCHOBE AJIEMEHTapPHBIX YACTHUII, OJIOOHBIX KBapKaM.

Mexay TeM 5TO COBEPIICHHO JIPyroi BOMpoc U TpeOyer
OTJEIIBHOTO PACCMOTPEHUH.

/KuBass KieTka BOCHIPHHUMACT JACTEPMUHUPOBAHHYIO
UH(popMaALUIO no Ka4YeCTBEHHBIM MOKAa3aTeJasAM
MATEPHAJIBHBIX O0BEKTOB, a4 HMEHHO: XHUMHYECKHUX
3JIEMEHTOB, MOJIeKYJd. OHa XOpoumo OTJu4YaeT OJUH
XUMHUYECKHH 3JIeMeHT oT Apyroro. To ecrb OHa Jierko u
TOYHO Y3HA€T BaJIeHTHOCTb, PpPH, 1JuHYy  BOJIHBI,
TeMIIepaTypy, AaBJjieHue.... CiienoBaTejibHO, BCIKas Apyras
BapuadejabHass WHPopMaUs MOXKeT U [JT0JKHA ObITh
3alMCAaHA HA 3TOM JKe A3bIKe, YTOObI KJIeTKAa MOIJIa JIerKo eé
CYUTHIBATH U MOHUMATb.

YuuThiBas, YTO BBICOKOOPTraHMU30BAHHBIE JKUBBIE CYIIECTBA
yIOTPEOISIOT B KAue€CTBE IUINM MPOIYKThI PACTUTEIBLHOIO
MHpa, TO MOXHO YTBEpPXKIaTh, YTO PACTUTEIBHBIM MHUP
UCIIOJIb3YET TaKOW XK€ A3bIK MEXKKIJIETOYHOrO OOIIEHHMS, Kak
KWBOTHBIN MUP, MJIEKOTIUTAIOIINE, U B YACTHOCTH YEIOBEK.

Hccnenyst KBAaHTOBBIM SI3bIK MEKKJIECTOYHOI'O OOIIESHMS ISt
nepeadyn  JACTEPMUHUPOBAHHON HH(POpPMAIIMM B PACTEHUSX,
MOXHO BBIUTH Ha  pacmuppOBKY KBAHTOBOI'O  SI3bIKA
MEXKKJIETOYHOrO  OOIleHUs]  BapuaOeiabHOW  MH(OpManuu
KUBOTHOTO MHMpPa, TaK Kak OHU UJACHTUYHBI. [IpoBeneHne Takux
WCCICIOBAHUM HAa  PACTCHHUSX  HMMEET  MOJIOKUTEIbHBIC
MOpPQJIbHBIE M TEXHUYECKHUE  BO3MOKHOCTH. Otomy
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CIIOCOOCTBYET M TO, YTO pa3MEpPbl HEKOTOPBIX KUBBIX KJIETOK
pacTeHU HACTOJILKO BEJIMKH, YTO 3TO YIPOIaeT HaOJIOJeHHE
34 CUTHAJIAaMU W JCUCTBUSMHU COJECPKUMOTO M BCEU KIIETKH
BU3YAJILHO U HHCTPYMEHTAJILHO.

Amnpens 2017r.

24



