Kondepennua «Kinroun UetuHbI» - 21

Yacrs 2. CyTh HaTOJIOTHA 1 HEMHOTO O HAYYHOM
MHUPOBO33PEHUMU.

MegouunHa 3acTtaBagder
HacC ymMmmnpaTb:
NPOOOSKUTESIBHEE U
MYYUTENbHEE..

[nyTapx

Bcero kakux-To 200 JieT Ha3a/Jl, KOT/la Topo/ia U CEjia OTAEAIU JPYyT
OT Apyra HeCKOJIbKO JHEH IyTH Ha JIOIIAJfAX, a OObIBATEU «CKYJaJI» B
O3KU/ITAaHUU HOBOCTEN 13 TyOEPHCKOU ra3eThl, 00MeH nHbOopMaIiuel 3aBucet
OT CKOPOCTU IIOUTOBBIX JIommIazel, (Kak, BIpoueM, W BcA HayuHas 6aza
3aBUCUT OT JIOIIA/INHOU CUJIBI), OTKPBITHE 3JIEKTPUYECTBA CTAJIO CITyCKOBBIM
MEXaHU3MOM /IJI1 BOILIOIIEHUSA HOBOM IIPOTPAMMBbI BEIITHOTO IPUMEHEHUSA
JIIOZIel — TOJIBKO B BEIIHOM COCTOSTHUU MaTepPUU U TOJIBKO Yepe3 BellHOe
IIpUMeHeHue MarHUTHOU U 3JIeKTPUYeCKOW 3SHepPTruu, BHOCA Pasjaji B
€CTECTBO YJIO}KeHUs dHepTrui >ku3Hu. To ecTh, 6e3 yuéTa I JIed BCero
KOMILJIEKCHOTO COCTOSTHUSA «/IyXOBHBIX» COCTABJIAIOIIUX KUBOW MaTEpUU —
HEUHEPITMOHHOM Macchl BelllecTBa. A A JIIOAeH, Kazajaoch, HACTYIIUJIO
CYaCTBhE...

B 1845 romy B3aBepliieHO coO3[aHUE PpPaJUAlIMOHHOW NAyTHUHBI,
OXBATBHIBAIOIEN 3€eMHOU Iap, Iocjie Yero Ha 3eMJyie AOJKHBI OCTAThCA
TOJIBKO Te, KOT'O MOKHO KOHTPOJIMPOBAaTh C HCIIOJIb30BAaHHEM CBOMCTB
nayrunsl. Pa gmo (1at. radio — wmainywaro, ucnyckawo; radius — Jyd) —



Pa3HOBHUIHOCTh OeCIpPOBOJHOMU Ilepesiaun UHGOpPMAIluU, IIPH KOTOPOH B
KauecTBe HocUTe s MHQOPMAIU UCIIOJIb3YIOTCSA PAIUOBOJIHBI, CBOOOIHO
pacripocTpaHseMble B IIPOCTPaHCTBE. Bckope MOsABUJIOCH PajiviOBelNIaHUE,
IIOTOM TeJIEBUJIeHNE U, HaKOHeEI,
UHTEepPHET. JIIOAU BOCHPUHSINA 3TO
KaK 4y/J0, KOTOpOe OYeHb OBICTPO
repecraau CUUTATh qy70M,
TI0JIB3YSICh UM JIJIs1 yIIPOIIIEHUS HY KT
cBOero ObITHsI, HE€ BHHUKadA B
IIPUPOZy 3TUX mpolieccoB. He i
TOTO JIaJIeHO, YTOOBI  BOIIPOCHI
3a7aBaTh! ...

IHennro TAKOT'O
«IIUBUJIN3AIOHHOTO» IIpopbIBa
ObL1a He 3a00Ta O JIIOASIX, KOTOPHIE
KAK-TO BBDKHWBAJIM HA MPOTIAKEHUU
TBICAUEJIETUHET W JO HOSABJIEHUA
JIAaHHBIX OJIaT M1 MHOTHE JaKe CIIOKOMHO J0KHBAJIN 10 100-JIETHETO pybOerka.

Ina poctmxkeHusa nean: «Ha 3emae 0oaxcHbl Obimb MOALKO
9N1eKMPOHUKU, OCMAAbHBbLE O0AHCHBL ObIMb YHUUMONCEHBbI»1, OBLIA XOPOIIIH
JII00ble crocoObl - BOWHA, TPaK/aHCKas BOWHA, SMUJIEMHU, TEHOITHI.
JluimHue OHUOCTPYKTYphI OBLIM  CIAMUIIKOM SHEPro3aTpPaTHBIMU 110
MOJIEP’)KAHUIO0 HX OKTaBaMM2 WHTEPBEHTCKON cHcTeMbl. COXpaHATh U
IIOZ[aBaTh JOMOJHUTEIbLHBIN ITIOTEHI[HAI HY?KHO OBLIIO TOJIBKO T€M, KTO MOT
BOCIIDUHMMATh KOMaHZbI ympabjieHusa. OJHAKO, 3TO TeMa OTJIeJIbHOTO
pasroBopa.

OcTraHoBUMCH €I1l€ pa3 MoApoOHee Ha TEHOIU/IE JII0IEN TPU ITOMOIITH
He3aMEeTHOU, HO yayIalolield 3a00Thl O 3/I0POBbe HaceJeHUA C ITOMOIIBIO
MAaCCOBOHU BaKIIMHAITHH.

Panee yxxe ObLIU TIpe/CTaBjIeHbl MHOTHE (DAKThI, JIOKA3aTeJIbCTBA U
IIOKa3aHbl  INPUYUHBI  HECOBMECTUMOCTH  COBPEMEHHBIX  METOJIOB
NPUBUBOYHOU MNPOPUIAKTAKH W OpPraHu3dMoM desioBeka. He ocrascs
HEBBIACHEHHBIM U BOIPOC — KOMY 3TO Hazio? CerogHs pacCMOTPUM eIe

1100-neTHas Mporpamma, No KOTOPOIt Ha 3emNe AOMKHbI OCTaTbCA TONBKO T€, KOFO MOXHO KOHTPO/IMPOBATh C
MCNosb30BaHNEM CBOMCTB PaAMaLMOHHOW NayTUHbI M TOW NPOTrpamMmMbl PAa3BUTUA, KOTOPAA YKe He JAoNyCcTUT
BO3BPAT K MHbIM cnocobam pa3sutua Mosra.

2 Mo Nporpamme, 3aBepleHMe KOTOpPOU nnaHnpoBanock B 2012 roay, npeanonarancsa nepexog, "3010Toro
MmunanoHa" (1200000 yenosek) Ha 71 okTaBy. OaHaKo 6e3 cMeHbl MPOCTPaHCTBa — 3TO ByaeT KaTtacTpoda, Tak Kak
YK€ Ha 65 OKTaBe nmeem npeaen CywecTsoBaHma 3apaga. Kctatn, matpuu, octanocb meHee 1000000, notomy He
BCE UX Nosiyyat (ovepeab 3a pybawkamu). A.M.XaTbi60B «[1POCTPAHCTBO M BPEMS Ha 3emey.



OJIVH BOIIPOC — IMOYEMY JIFOAY He BOCIIPUHUMAIOT UH(MOPMAIHIo 00 OITaCHbBIX
U HeTlpeACcKa3yeMbIX TTOCIE/ICTBUAX BaKITUHAIIAY ?

Kak oiHa 13 IpUYMUH — J0BepUe JII0JIel 00yJaromuM MaTepruaiam, K
KOTOPBIM OTHOCATCA KaK K HCTHUHe, He TpeOyIlel J0Ka3aTeJabCTB. B
MEIUITMHCKOM HHCTUTYTe OyKBAJIbHO Ha MMaJIbIIaX OOBSICHIIOT, Kak paboTaeT
HUMMyHHas1 CHCTeMa, W BBIMYCKHUKAM He CTpPaHHO, II0YeMy OHHU
yZIOBJIETBOPWJINCH 3TUMHU "00BbsACHsIKaMU'. B To Bpems, kak mpodeccopa
HUMMYHOJIOTUY HEJOYMEBAIOT IO MOBOAY CJIA0KHOCTH UMMYHHUTETA,
OTKpbIBAasi BCce HOBbIE U HOBBIE MEXaHU3Mbl B €ro (pyHKIIMOHUPOBAHUH,
IIPHU3HAaBasICh, YTO OUE€HBb MAJIO 3HAIOT 00 UMMYHHUTETE, UTO BAKIITUHbBI
onacHsbl! Tak mouyemy BpauaM, KOTOpPbIE€ YaCTO 3AIIUIIAIOT BAKIIUHAIUIO,
BCE KaKeTCs MMOHATHBIM U IIPOCTBIM?!

Hekotoppsle Bpaum, Jake Takhe Kak OBIBINUN [ J1aBHBIN
rOCyJapCTBEHHBIM  caHUTapHbIM  Bpau  Poccuiickon  Penepannu
["T.OHUIIEHKO, Bpojie ObI 1 HauaJil TOBOPUTH O BpeJie BaKIIUHAIINU, HO
MIOKA3bIBAIOT TOJIBKO OFHY CTOPOHY HCTUHHOUM CUTyalliH, TOJBKO 4YacCTh
IIpaB/Ibl, TOBOPsI O Bpeae 3apybexkHbix BakiuH. [.I.OHUIIIEHKO rosopur
O TOM, YTO HA JIIOAAX Halllel CTpPaHbl IPOBOAATCA UCIBITAHUA.
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https://voutu.be/HKeKjJtaPzc

B TO ke BpeMsi OH IIPOJI0JI’KAET IIPOIarat/y POCCUUCKUX IPUBUBOK, B
YaCTHOCTH MPOTHUB rpumma. https://youtu.be/ZxIVqQZTph8

YTo ke MOTYT CKa3aTh O «HAIIUX» BaKIIMHAX JIpDyTHE CIEUaINCThI?
JIOKTOp MeIUIIMHCKUX HayK, Ipodeccop, BeAyIUid HAYUYHBIA COTPY/IHUK


https://youtu.be/HKeKjJtaPzc
https://youtu.be/ZxIVqQZTph8

snaboparopuu 6uorexHosiornu B MHctuTyTe mmmyHosioruu 'HI] M3 PO.
Nrnarpesa I'.A. nuiier:

"BakmuHamua — TEOpPeTHYECKH CaMbId JIyYIIHA  MEeTOJI
HMMYHOTEpPAIUH W HMMyHonpopmIakTuku. Ho ecTh mpaKTHYecKue
npoo6Jsaemsbl. Camas KpyITHast U3 TPYAHBIX MPOOJIEM — OHOJIOTHYECKANA
OMACHOCTh CAMUX BaKIMHHUPYIOIINX IIPENapaToB BHE 3aBHCHUMOCTU OT
11eJIEBOTO aHTUTEeHA. [/[eJI0 B TOM, UTO BCE COBPEMEHHbIE BaKIMHUPYIOIIHE
Iperaparbl IIOJIy4al0T METOJIaMH OHMOTEXHOJOTHU C HCIIOJIb30BAHUEM
CBIBOPOTOK U KJIETOK KMBOTHBIX. Y JKHBOTHBIX, KAK CTAHOBUTCS M3BECTHO
HaM 4eM JaJIbllle, TeEM OOJIBbIIIE, ECTh YPE3BhIUAHO OIIaCHbIE /IS YeJIOBEKa
MHQEKIINH THIIA IPUOHHBIX M PETPOBUPYCHBIX. OUHMCTUTH BAKIIMHY OT
IIpUMeceH, IIOTEHI[HAIEHO coZieprKaIX BTH NH@EKINH,
npuHmunuaabHo HEBO3MOYKHO (6e3 morepu CcOOCTBEHHO
BaKIIMHHUPYIOIIEro0 aHTUreHa). Takoe cephbe3HOE COIYTCTBYIOIIEE SIBJICHUE
3acTaBjisieT NpPHU3HATh, 4YTO, BaAKIUHHPYA HAaceJeHHEe, MeIUIMHA
Heco3HaTresbHO HAPYIITAET OCHOBHOM TNIPUHIIUII — «HeE
HaBpeau», HE H3YUYHUB IIOJHOCTBHIO IIOCJEACTBHA 0JIaTUX, HO
TEOPETHYECKHUX HaMepPEeHUM.

Ho ™MOKHO JM TOBOPUTHh O IIOHHMAaHUH IIOCJIEACTBUM
BaKIIUHAINH, HE Pa300paBIINCH B CyTH NaTOJIOTHYECKUX IPUIUH
BoooOme? Uro ectb 3ABOJIEBAHUE? Kak oHo ¢opmupyercsa 10
TOT0, KaK MPOSABUTHCA CUMIITOMATHKON ?

3a0osieBaHHUE — 3TO OTKJIOHEeHHe yacTu PyHKmun Mo3sra mo
KOHTPOJII0O 3a COCTOAHHEM KJIETOK W YIOPABJIEHHIO IIO
00eCIIeYeHUI0 UX TUTAHUEeM.

M kak ¢ 5TUM OTKJIOHeHHeM Oopetrcsi meaunuHa? B ocHOBHOM —
XUMHEN, BaKIIMHAMH U CKaJIbIIeJIEM, IIBITASCh BO3JE€HMCTBOBATh TOJILKO HA
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[Iprunna paka — paapymex—me HOPMAaJIbHBIX CTPYKTYP KJIETOK opraﬂnsma Ha ypOBHE CyLIHOCTH.
[ToaTomy cKoJbKO GBI He yZa/sIach PaKoBasi OIyX0JIb, MAKCUMYM Yepe3 ISITh JIeT (Korja
IIPOMCXO/IUT peTy/IsIpHasi 3aMeHa KJIETOK IIOPXEHHBIX OPIaHOB), 3Ta OIyX0JIb BO30OHOBIISIETCS
BHOBb... PakoBbIe KJIeTKH (YHKIIMOHA/IBHO BBIIAJIAIOT U3 eJUHON CUCTEMBI PETyIMPOBAHMS U
HayMHAIOT Pa3BUBAThCs He II0 IIpOrpaMMe OpraHM3Ma 4YeJIoBeKa.




BUJUMYIO 4YacThb KJIETKH. A B KaKJOU KJIeTKe 3aK/JII0UeHa HEBUAUMASA
WHQPOpPMAIOHHAA CHCTeMa, y KOTOPOU TOJBKO AOJrOBpeMeHHana
namarb /JIHK B pacuére Ha 1 MM3 Tejla SKBUBaJIeHTHA IaMATH — OoJsiee
YyeM B ThICAYE KOMIBIOTEPOB. [loTOMYy U 0370pOBJIEHUA HET, UTO 3Ta
MaMATh CHOBA (popMuUpyeT GU3NUECKU-IJIOTHYIO MAaTEPUIO KJIETKU C Y4ETOM
M3MEeHUBIIUXCA IpOrpaMM 0OHOBJIEHUS 3aTPY3KHU.

MHoro jii Bel BeTpeuasy 3/10pOBBIX Jitojieli? bes rosioBHBIX O01ei, 6e3
HAaCMOPKa, 0e3 »ka1006 Ha cj1aboCTh, XxPOHUUECKYIO YCTAIOCTD, 00JIb B TEX WJIH
WHBIX yacTax Tesa? He roBops y:ke o Oosiee cephE3HBIX MATOJIOTUUECKUX
mpo0sieMax, TaKuX, KaK OHKOJIOTUA... [I[paKTUUeCKHu HET JII0JIel Ha 3eMJIe,
KOTOPBIEe He UMeJIr ObI JOMAIITHIOI alTeYKy B padMepe OO0JIbIIONH KOPOOKU
pPa3JINYHBIX TAaOJIETOK W MHUKCTYpP OT Jo0oro HemomoraHus. Cambrit
pacIpoCcTpaHEHHBIN BUJT OM3HECA — alTeKa, a B MOJUKJINHUKAX OTPOMHBIE
ouYepeJiH K CIIEITUINCTaM 110 Pa3HBIM 3a00JIEBaHUSM.

[Tosmyyaerca mapajoKcaJbHas CUTyallus: 4YeM IIpOrpeccuBHee
MeauINHA, TEM JIJINHHee crncok 6osie3Hel. Ha kaxkoe HeZjoMOTraHUE eCcTh
CBOE JIATUHCKOE Ha3BaHMe, 4YTOObI JJIsi HEr0 MOXKHO OBLIO TPUAYMAaTh
ouepe/IHOM MHHOBAIIMOHHBIN (hapMaleBTUUeCKUU MpoAyKT. be3 amrekwy,
Kak 1 0e3 MPOJIyKTOBOTO Mara3wHa JIIOAH YKe He JKUBYT. 3aKJIaJ[bIBA€TCs
TaKoe «3/I0pOBbe» UYeJIOBEKYy C TEPBBIX JHEH €ro BHYTPUYTPOOHOTO
Pa3BUTHS, TIOCJIEPO/IOBBIX IPUBUBOK, a 3aTE€M YCYTYyOJIA€TCs IPUBUBOYHBIM
KaJIeHJjapeM /IS TIPOILycKa B fICJIM, JIETCKUH caj U mikosy. Ceilyac MOJHO
CTaJIO JieJIaTh €XKero/lHble IPUBUBKU IIPOTUB T'PUIIIA, XOTH JJI CO3/IaHUA
BaKIMHbBI MPOTUB MOCTOSHHO MYTHUPYIOIIEr0 BHUpPyca I'PUMIla HEOOXOAUMO
BpeMs, HAMHOTO IIPEBBIIIA0Iee CKOPOCTh BUPYCHBIX MyTanuiul. Jliad gyero
’Ke TOT/]a TaKue MPUBUBKU?

OpraHusm 4yejioBeKa pa3pyllaeTcad CHayala He3aMeTHO, HaKaIIuBas
B Tejle He BbIBEJEHHbIE, TOKCUUHBIE JJIsI >KUBOU IUIOTU, IPOJYKTHI
*KU3HEIEATETHHOCTH KaK CaMOT0 OPraHmu3Ma, Tak 1 MUJLTUAPA0B OaKTepuid,

l'lpouecc pa3pyuieHusd KJIETKH IIPpH NMOCTEeNneHHOM IoTepe U3HAYAJIbHOI'O NOTEHMA/Ia MArHUTHOI0O HMITyJibCa

HavyanbHbIN U KOHEYHbIH 3Tanbl CHUXKEHUS HUMMYHHUTETa )KUBOM KJIETKHU



KUBYIIMX B Tesie. IlaTosoruss — 310 (DYHKIIMOHAJIBLHOE PaCCOT/IacOBAHUE
>KUBBIX KJIETOK U €JTUHOTO yIpasJisttolero rearpa — MO3I'A.

B mpoTOHHOM mpoCTpaHCTBE paboTaeT
BCs COBpeMeHHas MeauIliHa. He cyrecTByeT
CIIocoOOB Tepexona WM yIPaBJIeHUS U3
HUBIIErO IIPOCTPaHCTBA JPYTUM
IIPOCTPAHCTBOM, IIPH IIOIBITKE W3MEHUTH
COCTOSTHWE JKMBOHM  KJIETKH  IIPOUCXOJUT
IIPOCTOE OTK/IIOUEHHE CUCTEMBI YIIPaBJIE€HUS OT
Mosra (CymHOoCTH), U KUBasg KJETKa
CYILIECTBYET POBHO CTOJIbKO, HACKOJIBKO
pacxoayercsi TTOTEHIIH AT MarHUTHOTO
UMITyJIbca caMOll KyieTKu. He Hamo 3a0bIBaTh,
YTO JIFOOOW  JKWUBONM  OpraHu3M  MOXKET
CYIIIECTBOBATh TOJIBKO B HHMOPMAIIIOHHOM
1ojie, BHE TIIOJIsI OpPraHU3M  PACXOAyeT
0e3BO3BpAaTHO  3amachl IIOTEHIHAJOB IIPOTOHHOTO  IIPOCTPAHCTBA.
OxoHuaHMWe 3amacoB MPUBOAUT K pasfleJIEHUI0 IMPOCTPAHCTB, U MOHHASA
CTPYKTypa IIpeBpaliaeTcs B OOBIYHYI0 HHEPITMOHHYIO MaCCy, B ITECOK.

Mo>kHO cKasaTh, UTO IPUYMHA IMATOJIOTUU — COBPEMEHHBINH 00pas
’)KU3HM, MPUBOAANIUN K cTpeccaM, Ileperpy3kaM U HeNPaBUJIbHOMY
nutanuio. OlHaKO, BCE 3TO — TOXKeE CJIe/ICTBUE OoJiee TITyOMHHON MPUYMHBI,
II03TOMY 3/I0POBBIHM 00pa3 KU3HU PEIKO KOMY IIOMOTaeT UCIIPAaBUTh TO, UTO
y)Ke TIepelIo B CTagui0 XPOHHUYECKUX MOP(OJIOTHIECKHUX H3MEHEHUU
KJIETOK IJIOTH.

HemunHas npuiuHHOCMb namoao2uil 8 caedyrowem:

Bonpexu meopuu /lapsuHa ueaogek, kak Ouoao2uueckuil
eud, He 360aN0UUOHUPYeEmMm, a Jdezpadupyem 6 moiu cpeode,
xomopasa co3daseaaacv Ha 3emae 6oaee 18 000 aem. B amoit
cpede npoucxooum nocmeneHMHoe CHWceHue
IHEP20UHEHOPMAYUOHHO20 HACHLIWEHUA HCUBLIX KAEMOK U
dezpadauus Mo3za, 0cOOeHHO Yy mex, Kmo He npedycmompeH
JHcumsv 8 cocmaese «3040Mmo20 MUuALAUapoa».

CerozHs y:ke MHOTHE OOpaIaroT BHUMaHHE Ha TO, UTO camMa 3eMJIA
B30yHTOBaJIaCh MPOTHUB TAKOTO HACHJIBCTBEHHOTO U MOTPEOUTEIHCKOTO K
Hell oTHOIIeHUsA. JINBHU C MOTOIIaMH, JIETHHE CHETOIA/bI ¥ TPaJ C KypUHOE
SUI0, BO3pacTalolllasg BYyJKaHWYECKas AaKTUBHOCTh W 3eMJIeTPsCEeHMUs,
yparaHbl U IyHaM# OyKBaJIbHO CTPSIXUBAIOT C ce0s BCE TO, UTO YA AJIA
ITOJTyYeHUS CBEPXIIPUOBLIH Iapy IMIPUPO/Ib. Pa3zBe MOKHO JII0/Iell OTHECTH K
Bualy — YesoBek Pazymupiii? OTdero ke MOMYTHJICS Pas3yM y TeX, KTO



JIBUTAET Pa3BUTHE HAYKU TOJIbKO B CTOPOHY YHHUUTOXKEHUS JIIOIEd U caMOi
1taHeThl? Ha KakoM ke MUPOBO33PEHUHN CTOUT CETOAHAIIHAS HayKa, eCIIU
He MOXKeT JaTh OTBeT Ha CaMbIAd TJIaBHBIM BOIIPOC: KakK paboTaer
yesjoBeueckui Mosr?

[Toutu Bce, yTBepkaaioT, 1 Hayka ToxKe, YTO JJOCTaTOYHO OOJIBIIION
Mo3ar YenoBeka «paboTaeT» Ha 2-5 (II0 APYrUM YTBEpP:KAEHHUAIM 6-10)
IIPOLIEHTOB OT CBOMX BO3MOKHOCTEN! Ho OyZeM HCXOJIUTh U3
toro, uro IIPUPOJA HE I'JIYIIA. 3HauuT, UCXO/A U3 3TOTO MOCTYJIATa,
IIpuposa momkHaA ObLTIa AaTh HaM MO3Tr pa3MepoM ¢ BOPOOBHHBIN.
YTo0bI OH (MaJIEeHBKHI ), COOTBETCTBOBAJI Macce Hailero Mosra, kak 2-5 (6-
10) IIPOILIEHTOB, HO paboTayn (MaJeHbKHH) Ha 100 MPOIEHTOB. ITO
n0kHO 6bITH HoHATHO. Ho ITpupoza noueMy-to aana Ham BOJIBITIOM
MOJ3I'. Torma HnHampammuBaercsi Tmpoctodl BbiBOJ, — ecThb KHEKAA
CIJIA» (KTO-TO WJIM 4YTO-TO), KOTOpas cejaja TaK, 4To Ham Moa3r,
KOTOPBIH JI0JKEH paboTaTh Ha 100%, cTay paboTaTh BCETO JIUIIb Ha 2-5 (6-
10) npoueHToB. B aToii cBsa3u Bo3Hukaior [IBA JKEJIAHHUA. ITIEPBOE
—V3narpy (mo3Hath) KTOst0o unuUTO 3ATO? U BTOPOE — y3HaTH
(mo3Hatp) uyTo ke MOkHO ObUI0o « TBOPUTBb» mMess Mo3r, KOTOPBIH
pabotaet Ha 100%.3

Jlsia oO0Iero mnpeacTraBjJeHUA IIpeajiaraercsa HeOoJIbInas
TaOJIUIIA, Te IPUBEAEeHbI HAYA/IbHbIE MOHATUA (PM3UKHU, KOTOPHIE
KpaiiHe HeOOXOAUMBbI /ISl «cTapTa» Mo3ra B Ha0oOpe IMPOIeHTOB
€ro paooTsbl.

OcHoBa - Jlomagnuas

HaunmenoBanue 4
rpamMora

Konuenuus HOBOro MUpOBO33peHHA
CmMmech ciyqaitHo Crporo opranu3oBaHHasi CTPYKTypa cepuu

ATmocdepa
o0pa3oBaBIIMXCS I'a30B  PelIETOK

CymecrByer 0.1arogapst Cucreme
3emun CdopmupoBana u3 nbiin | Ynpasjienus (CY), pacnosioxkeHa Ha
onpeiesJIeHHOM IiIyOnHe

. IToJieit kak pu3uyecKue CTPYKTYPHI - 3,
Yuciio HAMMEHOBAHUH He
YCJIOBHO MO’KHO HA3BaTh KaK
OrPaHUYEHO - OT

Hoas 3J1eKTpUYeCcKoe, MATHUTHOE,
KOJIXO3HBIX /10
IrPaBUTAIIMOHHOEC, OTJIMYAIOTCH YaCTOTAMHU U
acTpajbHbIX N
cBoiicTBaMu 3apsiaa (OKTaBbl 3apsifa 4 - 512)

3¢.0. WkpyaHes, OTseTbl Ha Bonpocsl. https://shkrudnev.com/index.php/voprosy-i-otvety/tematicheskaya-
sborka/otvet-na-pismo-i-voprosy-ally-ivanovny/item/580-vopros-1
4 ba3oBasA KOHCTaHTa B COBPEMEHHOM HayKe - noLWaanHan cuna, NoTOMY M N0WaaMHan rpamoTa.



https://shkrudnev.com/index.php/voprosy-i-otvety/tematicheskaya-sborka/otvet-na-pismo-i-voprosy-ally-ivanovny/item/580-vopros-1
https://shkrudnev.com/index.php/voprosy-i-otvety/tematicheskaya-sborka/otvet-na-pismo-i-voprosy-ally-ivanovny/item/580-vopros-1

Bech Mmup, kak Ha 3emusie, Ecam okrasa® 3apsina Mmenbiie 54,
Martepuss  Tak u B KocMoce coctoutr | dopMupyercs :xecTKas CTPYKTypa

u3 atomoB bopa NMPOTOHHOI0 aTOMa (MaTepusi)
JlyX 00bIYHO CBSAITOM, Ecau oxkTaBa 3apsjaa 0oJsee 54 (1o 512),
Hyx CylIecTBYeT OT/eJIbHO OT (opMHpYyeTcsl HEMHEPUMOHHAs Macca,
MaTepun KBAHTOBAHHAasI 110 HA3HAYEHHNIO U CBOMCTBaM
Kycok mereopura, Buemnss Cucrema KusneobecneyeHus

Jlyna .
3axBa4yeHHOro 3emJieil  |3eMJuim, reHepaTop NporpamMm st ouocgepnl
H3meHeHHne OKTAaBBI CIIEPMATO30HM/1a B
YesoBek IIpou3omies oT 00e3bsIHBI  COOTBETCTBYIOIEH cpeae gopMupyeT
yesioBeka (O0e3bsiHA- TYMaHOU/ YeJI0BeKa)

YenoBek pacnoJjgaraer 4acrblo
OMmepaTuBHOIO MO3ra u HEe3HAYHTEJIbHOH
4acTblO HOJIFOBpeMeHHOﬁ nmamMsaTH

Bce, uTo nox

Mo3sr .
YyepenHo KOCTbIO

Tax KTO 3TO u UYTO? Kax ecé 3mo cOOmHOCUMcs co 300p08bem
aroodeir?

7Ku3Hp Kak pe3ysibTaT MHOTOMWIMOHHOTO Pa3BUTHA IPUPOBI®, KaK
(dusuueckoro mporecca, HaunHasg OT BO3BHUKHOBEHHUS aTOMa, 3aKaHYUBASA
dopMupoBaHEM JKHUBOTO BeIECTBA, HE BO3HUKAET CIIOHTAHHO.
HeobOxomumbl Takue ycJIOBHs, KOTOpble obecreyar yCTOUYMBOCTh JKUBOU
MaTepuu Ha CPOK, KOTOpBbIM Heobxoaum uisi Bekropa llesm pazymHoOU
nuBUan3anuu. OT 3TOrO 3aBUCUT JIIMUTEJIBHOCTD CYIleCTBOBAaHUU KuBOU
Kierku. B ycioBusx 1oHOTO Habopa YaCTOTHBIX XapaKTEPUCTUK,
CONPOBOKAAIIIUX MOJIEKYJIAPHBIE CTPYKTYpPHI, KjeTKa UesloBeKa MOXKeT
KUTHh 32000 JIeT...

4

o0\

A BEAb AOU3UK, M3YHAIOLLLMM
ATOMBbI - 3TO AULLb KY4KO

ATOMOB, U3YHAKOLLMX CAMMX
ceba.

5> OkTaBa - 310 cTeneHb 2 (2", n - oKkTasa). MpeacTaBMM BOMHY, MMetoLLyIo 2 KonebaHua B cekyHAay. CTeneHun sToro
4ynucna u ecTb OKTaBga.

® Mpupoaa = dusmka. Ceoe HasBaHMe GpU3UKA NOyUMNA OT FPEUYECKOro C10Ba «DIO3UCY, UTO B NepeBoe O3HadaeT
«npupoaa».



«B W3MeHEHHBIX MOJ ce0SA YCIOBHAX OOWUTAHUSA, WHTEPBEHTCKAs
Cucrema’ hpOpMHpOBajia CBOM IIPOIIECCHI JKU3HECOIIPOBOKAEHUS HA HaIllel
IUIAaHETE, HE UMewue MOHH0O20 pPeanrbHo20 nodooua ¢
' MOHKOCIMAMU 8CeX NPedbLIOYWUX
NPOMO-COCMOSTHUILL HCUSHU, TTIEe-TO
U B UYeM-TO coOsomaa  oOlgee
IIPUMEPHOEe COBITaJIeHIE, HO

paspyuumensHo
nompeoumensbcku NpuUMeHan
KOMIL1eKCHble  2eHepupyrowjue
aIHepzemuuecKkue 603MOICHOCU
3emau. [Mupouanuit CIIEKTP
yIIPaBJIEHUS U3BHE OXBaTHIBAJT
Jinana3oH oT OpraHu3aIuu
yIIPaBJIIEMBIX COCTOSTHUN B OOMEHHBIX
Ipolieccax KJIETKH 00 Ynpas.aeHus
pacceaeHuem 2pynn awodeil no
naaHeme. I'pyo6o chopMupoBaHHOE
IIOA00MEe KJIETKH B HU3MEHEHHBIX
YCJIOBHUAX OOUTAHUA 00€eCIeyrBaJIOCh SHEPro-COMPOBOXKJIEHUEM Ha
YPOBHE HEUHEPYUOHHOZ20 COCIMOAHUA IHePp2Ull «<numaHuem». Becé
3MO 60MAOWAN0CH 68 PAMKAX YKAZAHHOU cmpame2uuveckoil
npozpammsbl nO GopmMuposaHuro 2eHomuna 3opoaeckozo Mosza u
OuozeHe3uca nooxooaue20 COCMOTHUA «<PYoawKu».

" Conuie
* : .

SEBapor:

To ecmv, Hcusas k1emka He NOAYHANA 8eCb KOMNAEKC dHepaull 01
NOAHOUEHHOU Jcu3HU, ell 0ocmasanach AUWbL HACMb YNPABASIOUUX
mpaHcaayuil, wmo CKas3bl8aao0Cb HA e€ 02PAHUUEHHOM  CpOKe
PyYHKYUOHUpOBAHU 8  00welu  cucmeme naomu  uYen08eKd.
http://rnto.club/biblioteka/Bittner-E.A./Stati/CHast-3-Nesostojatelnost-
medicini-kak-nauki.html 2Kusas kaemka noayuana auulb 02paHu"eHHYO
yacmsw 8ce20 komnaexca Ilepsuunvix Mamepuil (IIM) 0aa nododepicaHus
€80€20 COCMOAHUA U 8 Hell hopmuposanucs usbvimku (waaxu), komopwle
3ampyoHsau e€ pabomy u 8vl800uL1U U3-N00 ynpasaeHus Mo3saa.

” NoppobHee AN HauMHaOLWMX No3HasaTh: http://rnto.club/biblioteka/Bittner-E.A./Stati/vozvrashhenie-
cheloveka-posobie-dlja-nachinajushhih.html



http://rnto.club/biblioteka/Bittner-E.A./Stati/CHast-3-Nesostojatelnost-medicini-kak-nauki.html
http://rnto.club/biblioteka/Bittner-E.A./Stati/CHast-3-Nesostojatelnost-medicini-kak-nauki.html
http://rnto.club/biblioteka/Bittner-E.A./Stati/vozvrashhenie-cheloveka-posobie-dlja-nachinajushhih.html
http://rnto.club/biblioteka/Bittner-E.A./Stati/vozvrashhenie-cheloveka-posobie-dlja-nachinajushhih.html

Ho B pAaHHBIA MOMEHT MbI IIPUKOCHEMCS TOJIBKO K BOIPOCY
B/INAHUNA OBPA3YIOIIINXCA N3BbBITKOB, kak 4y>KepOJHbIX, TAK
U 3eMHBIX KOHCTPYKIIMMA NEPBUYHON MaTepUU HSHEPTUU HAa TapMOHUIO
cocToTHUU U (PyHKIMU Mo3sra Jwogeul, COCTOAHUU U YPOBHSA PA3BUTHA
Pazyma n CosHaunus. [lepBudyHble MaTEPUN — MUPOOOPA3YIOIIe SHEPTHH,
KOTOpble B HayKe NMPUHATO Ha3bIBaTh «TEMHOU MaTepueu»8 m «TEMHOU
BHepruemn»9. ATo KOHCTPYKTUBHBIE 3JIEMEHThI, KOTOPbIE IPU OIIpeIeIEHHOM
IIOCTPOEHUM PEIIeTKU IIPOCTPAHCTBA, (OPMUPYIOT NPUBBIYHYIO HaM
MaTepui0 IMJIOTHOTO  BEIECTBA,

KOTOPYIO MOZKHO IIOIOyIlaTb HWJIX
uzMeputh. «T€MHyI0 Marepuio» u
«TEMHYI0 ODHEPTUI0» HHUKAKIMU | [ Sy Smmpes  22% TemHas MaTepus

npubopaMu IOIIYIIaTh HEIb3s, TaK

KaK IPUOOPHI COCTOAT U3 MaTEPUH,

KOTOpas yKe SABJISETCSA IJIOTHOU U | 3,6% mexssesusii
0,4% 38e3pbl, raz

He pearupyeT Ha [epBUYHbBIE nnaHeTs! U T.1.

MaTepud B CHJIYy UX MaJjoro

pasdMmepa. BocnpuHuMaemMa MOXKET

OBITH TOJIBKO OHEPTIHUA B IIOBEJCHNN ee YIIpaBJIAEMOI'O COCTOAHMA.

Co3HaHue sofilel Ha ypoBHe (QYHKIIMOHUPOBAHUS NPOTOHHOTIO
coctogHuA uvactu Mo3sra ectb IIporecc IpueMa, paciu@poBKH,

dbunpTpytomei
UAeHTUDUKATTMOHHON
agantanuy (momajio MMEHHO B
Bamm MO3T WU HET),
(dopmupoBaHus IIPOIECCOB
aJIpECHOTO paclipejieJieHus1 110
pyHKIIIAM, MOCJIEYIOIIETO
BJIMSTHUA Ha n3MeHeHUe
KoHcTpykiuin YJI0KEHUS

8 TémHan maTepma B aCTDOHOMMM M KOCMOJIOTUM, @ TaKXKe B TEOPETUYECKOM GU3MKe — rMNoTeTUHECKas

bopma maTepun, KOTopasa He UCMYCKAET IEKTPOMArHUTHOIO U31YYEHUA U HAaNPAMYIO He B3aMMOAENCTBYET C
Humll, 370 cBolicTBO AaHHOI GOpMbI BelLecTBa AenaeT HEBO3MOXKHbIM eé npamoe HabaaeHue.

BbIBOZ, O CyLLECTBOBAHUN TEMHOM MaTeEPUM CAENaH HAa OCHOBAHWM MHOFOYMUCAEHHbIX, COFNAcyOLWMXCA APYrF C
APYrom, HO KOCBEHHbIX MPU3HAKOB NOBEAEHUA acTPOPU3NYECKMX OBBEKTOB M NO CO343aBaEMbIM

UMW rpaBuTaLMOHHbIM 3bdekTam. BbiACHEHME NPUPOabl TEMHON MaTEePUN MOMOXKET pellnTb NpobiemMmy CKpbITON
Macchbl, KOTOPas, B YaCTHOCTW, 3aKNOYAETCA B aHOMAJIbHO BbICOKOI CKOPOCTU BPaLLEHNA BHELIHMX

obnacteit ranaktuk?,

9 TémHan 3Héprma — B KOCMO/IOrUY TMMOTETUYECKANA GOPMa SHEPTMM, UMEIOLLAA OTPULIATENbHOE AaBeHME U
paBHOMEPHO 3ano/HALWAA BCE NPOCTPaHCTBO BecenieHHon. CornacHo obuiel Teopum

OTHOCUTENIbHOCTU, FPAaBUTALLUA 3aBUCUT HE TO/IbKO OT MAcChl, HO U OT AaBJIeHNs, NPUYEM OTpULATENbHOE
AaBNeHWe A0IKHO NOPOXKAATb OTTA/IKMBAHWUE, aHTUrpaBmuTaumio. CornacHo NocaeaHUM AaHHbIM,

06HapYXUBLUMM YCKOPEHHOoe paclumpeHune BceneHHoM, Takasa cuna AeNCcTBUTENBHO AEACTBYET B KOCMOJIOrMYECKUX
macwTabax. TemHan saHeprya TakKe A0/XKHA COCTaBAATb 3HAYMTE/IbHYIO YaCTb T.H. CKPbITOW Macchbl BceneHHOoM.



https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%8F_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D1%91%D0%BC%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%8F#cite_note-1
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B1%D0%BB%D1%8E%D0%B4%D0%B0%D0%B5%D0%BC%D0%B0%D1%8F_%D0%92%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BB%D0%B8%D0%BD%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D1%80%D1%8B%D1%82%D0%B0%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D1%80%D1%8B%D1%82%D0%B0%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B8
http://ru.science.wikia.com/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://ru.science.wikia.com/wiki/%D0%92%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F
http://ru.science.wikia.com/wiki/%D0%9E%D0%B1%D1%89%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%BE%D1%82%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B8
http://ru.science.wikia.com/wiki/%D0%9E%D0%B1%D1%89%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%BE%D1%82%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B8
http://ru.science.wikia.com/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D1%8F
http://ru.science.wikia.com/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%B0
http://ru.science.wikia.com/wiki/%D0%94%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.science.wikia.com/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B3%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D1%8F?redlink=1&action=edit&flow=create-page-article-redlink
http://ru.science.wikia.com/wiki/%D0%A1%D0%BA%D1%80%D1%8B%D1%82%D0%B0%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D0%B0

IIEPBUYHBIX MaTepui (B TOM 4YHCIEe U CJI0KHBIX COCTOSHUH KJIETOK
opraHu3Ma mpu obecliedeHUH HX OHOXUMHYECKHM «IIUTaHUEM»,
yIpaBJseMbIM Pa3MHOKEHHUEM) B MHOTO€ Apyroe. ATy (PYHKIIUIO HECET
KOHCTPYKIUA Mo3ara — IICH-TI0JIe, Yepe3 pachpejiesieHre moTokoB IIM 1o
okTaBaM (YpPOBHAM) KJIETOK. Kaskjas KJIeTKa IIOJIy4aeT CBOHM KOMILIEKT
SHEPTUU B COOTBETCTBUU C UMEIIINMUCH V He€ «TestaMu». O IICH-110JIe MBI
TOBOPWJIU B IIEPBOM YaCTH, HO OoJiee IETAJIbHO PACCMOTPHUM B CJIEAYIOIIHIX
CTaThX.

KcraTu, GOJIBIIHHCTBO OIIACHBIX BUPYCOB /IS JKU3HU OPraHU3Ma
Joziel, GpOpMHUPYIOTCS B CAMOM OPraHU3Me, U KaKk HU CTPAaHHO, U3 TeX
’Ke JKUBBIX (B IPOILJIOM) KJIETOK. He IMmoskesaer Ji HbIHEITHSIS MeIUITMHA
OTBETUTH HA BOIIPOC, — KAK PEeaabHO 3auyumums arooeil 8 6yoywem
om  MmaKcenvlx - BUPYCHLIX  3aboaesaHuit 06e3  HblHe
cywecmayrouwieil AHCUBoU Npakmurku xumuomepanuu? 1o BCETO
JIMIIIb IOy THBIU BOIIPOC.

/ _//' ;,//,(W.-'
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AHOMAJIBHO dopmupytomascs IIOTHOCTD HCKYCCTBEHHO
00pa3yoIUXcs IyKEPOAHBIX COCTABIAIOIIMX U3 TEPBUYHBIX MaTEPUU



CYIIIECTBEHHO U HE B MOJIOKHUTEJIPHYIO CTOPOHY BJIMIAET Ha pa3pylleHue
rapMoOoHHM HUH@OPMAIIMOHHOr0o ooMeHa Mo3sra Jiloged co BCeMU
BJIUSIIOIIMMH COCTOSIHHSAMM U BHEIIHUM KOMILIEKCOM HH(POPMAIOHHOTO
YIIPABJIAIONIETO KHU3HECOIPOBOXK/IEHUSA (CO CTOPOHBI BOCCO3/IAIOIIEICS
ncruaHou CucreMbl YipasieHus). Eciu y denoBeka ciabas 3amuTa, TO
yepe3 He€E JI0XKAEBBIM IIOTOKOM IPOHUKAIOT U Te IIM, KoTopble COBCEM HeE
XapakTepHbl s JaHHOW CyIIHOCTH, paspyllas elneé HeoKpemiine
CTPYKTyphl Mosra. IMeHHO OHH YIUIOTHSAIOTCS BHYTPU 3aIllUTHOIO IICH-
II0JIsI, T.€. IIPOUCXOAUT «3alllIAKOBKA» TOHKHUX TeJI, KaK IPHU MeJIUTAIIHHU.
ITocKOJIBKY MEPHOCTb BHYTPH 3all[UThl YBEJIUUYHBAETCA, CHUXKAsI MEPHOCTD
caMOM 3allUTHI, TO Hy>KHbIe TOTOKH [IM y»Ke He MPUTATHUBAIOTCS K JKUBOM
CTPYKTYypE ¥ He HamuThiBaloT e€. HMHOOpMAIMOHHBIA  IIOTOK
’KM3HECOIMPOBOKAEHNA KJIETKH 3aMeJIsIeTCsl U IIOJIHOCThIO OJIOKUPYETCA.
OxoHYaHMe 3aIacoB HPUBOAUT K pPas3feIEHHI0 IIPOCTPAHCTB, U HOHHAS
CTPYKTypa IIOCTEIIEHHO IIPEeBpAaIllaeTcs B OOBIYHYI0 HHEPIMOHHYIO MAaccy.
ItoT mpoliecc HasbiBaeTcss «CrapeHue». IIpy 5TOM MBICIUTEILHBIE
IIPOIIECCHI CHAYaJIa 3aMeJISIIOTCS, a IIOTOM U IIOJTHOCTBIO ITPOIIaatoT.
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JawuTa B Hopme Ocnabnennas
JaluTa

Hapssmy ¢  MHOMKECTBOM  HMCKYCCTBEHHO  HaBe€JIEHHBIX
pa3pyuIauiux MOCJAeICTBUHN /A ;KUBOU KJIETKH, 5TO 03HAYAET, UTO
Ipolecchl  coBepiieHcTBoBaHus Co3HaHus u Pasyma  CyIeCTBEHHO
SATPYIAHAIOTCA. Jlromyn MHTEHCHUBHO «TYIIEIOT», HE 3aMeuasi 3TOTro
dakTa Ha TPOTAKEHUU TMOCJIETHUX ABYX JECATKOB JIET, IMOCKOJBKY 3TO
IPOUCXO/INT, KaK MacCOBBIM MOHO mpollecc H, 0Oojee TOro, y HHX
CYII[ECTBEHHO CHIDKAETCS YPOBEHb U CIOCOOHOCTh «HH(MOPMAIITOHHOMN



caMo3aIluThI», GOPMHUPYIOIIEN HX
KOMILICKCHBIH 3aIUTHBIN
MMMYHHUTET, B TOM 4YHCIE U
MHGOPMAIIIOHHOIO XapaKTepa.

BuemHue paszpaxkurenu -
paguanus, AeicTBUe XUMUYECKUX
pasapakuTesen, ¢oHoOBOE
Bo3zielicTBUe (dopMbl (Hampumep,
MecTa MPOKMUBAHUA) IIPUBOJAT K IEPECTPOIKA YACTOT U - KaK CJIEJICTBUE -
HCK)KEHUIO DJIEKTPUUYECKUX IMTOTEHITNAIOB KUBOU KJIETKU. ECTh mpeaesbl
CYIIIECTBOBAHM S KaK IPABUTAIIMOHHbBIX ITOTEHIUAJIOB, TaK U BJIEKTPUUECKUX
noreHuuasaoB. Ilpu  BbIXOAE 3a 3TU  IpeAesibl  HUCKAXKAEeTCA
nHGpOPMaAIMOHHBIN OOMEH.

Kak nmpaBuio, 5TH UCKa*KeHUA IIPUBOAT K MOSBJIEHUIO PYTOro TUIIA
KJIETKU U CBEPTKE KO/1a, 3aJI03KEHHOTO B KAKJIOU KJIeTKe. ['eHeTHUeCKUH KO/
TpaHCPOPMUPYETCA B JIIOOYIO APYTYIO CTPYKTYPY, CIIOCOOHYIO CYIIIeCTBOBATD
B YCJIOBUSIX CTAaOMJIBHOTO BHEIITHETO BO3JAEUCTBUA. DTO ellle He OaKTepws,
KOTOpasi CaMOCTOSAITEJIbHO, KaK IIapa3uT, MHCIOJb3YET 3JIEKTPUUECKUE
MMOTEHIINAJIBI JKUBOU KJIETKH, a caMa KJIETKa.

A 1oka...

A 10OKa aBTOMOTOPHO OTpabaThIBaeTCA cTapas IporpaMma IIo
COKpAIlleHUIO JIUIITHETO HaceJieHWsA, 4YTOObl CO3aHHOMY 30pPOBCKOMU
CHCTEMOMU «30JI0TOMY MUJLJTUOHY » ObLII0 KOMGOPTHO KUTh. HO Terneps — 31O
JIMITh WJUTIO3WUA JJIsi HUX, paHee BEPTUKAJIHHO IPOABUHYTHIX CTApOU
CHCTEMOH, 0CO0ei.

«B mupe cez2odHs 6,8 munnuapda Yenoeex.
YHucneHHocme HaceneHust cmpemumesbHoO
npubnuxaemcs k 9 munnuapdam. Ecnu mel
celivac delicmeumeribHO XOpowo
nopabomaem Had HOBbIMU 8aKUUHamU,
MeduKo-caHumapHoU NoMouwbio,

nomowsio 8 obnacmu penpodyKmugHO20
300p08bS, BO3MOXHO, Mbl CMOXEM
MOHU3UMb €20 npoueHmoes Ha 10 — 15»

bunn l'entc




B mpoTuBOoBec 3TUM IIaHAM AarOHU3UPYIOMIEN I1apa3uTHUYECKOU
nUBUIN3auu - Pycckum  yuéHbiM  Hukomaem  BukropoBuuem
JIEBAIIIOBBIM ocraBieHa B mnoMollnpb JogAM TexHosorusa «Csetr/I»,
HampaBjieHHAas Ha BOCIIOJIHEHHE 3alacoB JKW3HEHHOM CHWJIBI W Ha
JaJbHeNIIee HACBIIIIeHNe «He(DU3MUEeCKUX» TeJI HeOOXOAUMBIMU MIOTOKAMH
sHepruii. Ha KOppPeKTHUPOBKY HAPYIIEHHON IUPKYJIAINU SHEPTUU MEXKIY
dusznyeckuMm u «HePU3HUUECKMMU» TeJlaMU 4YeJIoBeKa, O KOTOPBIX
[IaTOJIOTOAHATOMbBI HUYEro He 3HAaIOT, Ha aganTtanuio K HoBeIM YciioBUsSIM
CYILIECTBOBAHMUS pu TIOJIJIEPIKKE HeOOXOIUMBIM KOMILJIEKCOM
WHAOPMAIIMOHHOTO  YOPABJSIOIIET0  KU3HECOMPOBOXKAeHUA KuBon
Kietku u Mo3sra Yesosexka. https://voutu.be/AsoQLGhyZ5Y
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MHa nanﬁheﬁmge HacbllLleHne
(He(HU3UUECKUX) TeN ’
Heo6XoAMMBIMU NOTOKAMU IHEPTUHN.

Kommieke «CBeTsi», TI03BOJIAET TMPOTHUBOCTOATH HETraTUBHBIM
SIBJIEHUSIM, KaK CO CTOPOHBI JIIOJIeH, TaK U BCEM U3MeHeHUsM Ouocdepsl 1
OKpY>KamIlero IpocTpaHcTBa. VMes [1073Kas/IpajbHYI0 KOHCTPYKIIHIO
TIOJIHOTHI MTpUEMa U pactipesiesienusa IIM B HeobXoAUMBIX OKTaBax Mo3sra
UHUBU/IA, 1T0JIe TeHepaTopa 6epekHO BOCCTAHABJIUBAET KUBYIO CTPYKTYPY
kj1eToK YesoBeka, KoTopas ObLa /10 3axBaTa Hallled IJIAaHETHI 50POBCKOMN
WHTEPBEHTCKOU cucreMou. https://youtu.be/jY-G2Xxttpw
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