https://yvoutu.be/LCxACJpynSw

https://rutube.ru/video/cdbfcab552409ca018d4e37ec7468967/

#410 HNHomiaHeTHBLIH MHKPOOHOJIOT O MHUTOXOHAPHSIX. MHMKPOMHP: MeTOAbI
03/10POBJICHUS] 1 OMOJIOKEHHUSI OPraHN3Ma.

15 ¢espansa 2022 roga

Y4acTHUKH KOH(pEPEHINH:

Wpuna [TogzopoBa - KOHTaKTep ¢ BHE3EMHBIMU IIMBUJIH3AIASIMHU;

Hrops — mukpobuomor, YouTube kanan «BioPatrioty;

MunracKayc — mpencraBuTens IuiaHeTbl Jciiep, OHOJIOT, TCHXOJIOT, MUKPOOHOJIOT,
CTHEIUAINCT 110 HHOTUIAHETHBIM (hOpMaM KHU3HH.

00:20 IlpeacraB/ieHre YYACTHUKOB BCTPEYH.

Hpuna: 3apasctByiite, noporue npy3bs! Mens 3oByT Upuna [loazoposa. A aBisitoch
KOHTAKTEPOM C BHE3EMHBIMU IUBMWIN3ALUAMU. CerofHs ¢ HaMu MPUCYTCTBYET MOM KypaTop
MuaracKayc c¢ mmanersl Ocnep, OHONOT, MCHUXOJOT, CHEHMATUCT MO HHOIUIAHETHBIM
UBWJIN3AIUSIM.

C nmamu Mrops, KOTOPBIA OyeT 3a1aBaTh €My BOMPOCHL. 3ApaBCcTByTEe, roph.

Hrops: 3npasctByiite, Upuna! [IpuBerctByto Bcex. B AByxX cioBax ckaxy o cBoei
NESTEIbHOCTH.

Hpuna: Cxaxure.

Hrops: Jlet 10 g uzydaro MUKpOOHOIOTHIO, BHYTPUKJIETOUYHBIE MPOIIECCHI, BCE TO, YTO
IPOUCXOAUT Ha CaMOM IIEPBUYHOM YPOBHE JKM3HU. VIMEHHO NMOHMMAaHHE BCETO 3TOTO U
MO3BOJIIET JIOCTUYh O3JOPOBJIICHHMS M MAaKCHUMyM [IOTEHIIMajda 3/I0pOBbs UEIOBEKa.
[IpenmyIiecTBEHHO I M3y4al0 MUTOXOHJIPUH, TOTOMY YTO OT HUX 3aBUCUT OOJIbIIasl 4acTh
BCEX IMPOLIECCOB KU3HEACSITEIFHOCTH YeJIOBeKa, U C HUMH B OOJIbIIIEH CTETIEHU CBSI3aHbI BCE
poOIIeMBI.

[Tmroc k0 BceMy BO3pOXKIAI0 COBETCKHE O3OPOBUTENBHBIE TEXHOJOTHH, CHCTEMBI
O30HAIMK JUIsi BOJBI, (U3. pacTBOPOB. MOXXHO O30HHMPOBATH KPOBb JJISi BHYTPUBEHHOTO
BBeJIeHUS. Bce 3TH TeXHOIOTUM MPOBEPEHBI COTHAMU JIET.

Tema MUKpOOHOJIOTMM MHE B II€JIOM HMHTepecHa. VHTepecHO Bale BUIEHUE BCETO,
YTO KacaeMo MUTOXOHJIPHI M BCEro TOro, 4to He roBopAatr apyrue. OT Bac, mpexe BCero,
ObUTO OBl MHTEPECHO YCIBIIIATS.

Hpuna: EcTs y Bac ciicoK BOMPOCOB?

Hrops: Jla. Sl Mmory KoHKpeTHBIE BOMPOCHI 3a/1aBaTh. HaunHath?

Hpuna: Jla, moxere. OH 3aech Haxomutcsa. (MwuaracKayc rosoput) S Bac
IPUBETCTBYIO. S JaBHO KJaJl BO3MOXHOCTH paccka3aTb O MUKpOOHOJIOTHUHU. 3paBCTBYHTE,
noporue apy3bs! XKmam BO3MOXKHOCTH M CBOOOJHOTO BpeMeHH VIpuHBI, a Takke TOro
YeJI0BEKa, KOTOPbI OyJeT ONBITHBIM YYEHBIM B UCCIIEJOBAHUU 3TOM c(epbl, KOTOPHIN OyaeT
UHTEPECOBAThCSI CTPOCHHEM KJIETKH, IUTOJOTHEH, THUCToMorMed U MukpooOuosnorueit. Ha
BHYTPUKJIETOYHOM YPOBHE CKpPBITHI Camble TIyOOKHE INpPUYMHBI U MATOJOTUU YEJIOBEKa,
KOTOpbIe B JajbHEHIlIeM pa3BUBAIOTCS B OOJE3HU WENbIX OpraHoB. M Takke CKpPBITHI
BO3MOXXHOCTH, UCIIOJIb3YSl KOTOPBHIE BBl MOJKETE CTaTh 3I0POBBIMH (pU3HUYECKH U 00OoTraImaTh
ce0s TyXOBHO.

03:21 IIpuyMHBI CTAPEHUsS] MUTOXOHAPHIA.
Hrops: Otonuno! Toraa nepsblil BOIIPOC: € YEM CBSI3aHO CTApEHUE MUTOXOHIPHUN B


https://youtu.be/LCxACJpynSw
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nepByro ouepenb? M kakue apyrue ecTb MEXaHU3Mbl?

Hpuna: (MuaracKayc rosopur) CrapeHne — 3TO MpPOLECC BBIKIOYEHUS KIETOK U
HEKOTOPBIX KJIETOYHBIX CTPYKTYp M3 neArenbHocTH. OHM CHavajga 3aMENIsioT CBOE
O0OHOBJICHHE, PEMOHT, a TOTOM COBCEM IepecTaloT (PYHKIIMOHHPOBATh. B KileTKe CTaperoT He
TOJIBKO MMTOXOHJpPUH, HO M Jpyrue opraHemisl. Bce 3To 00ycioBI€HO NHporpaMMoi,
TEHETHUYECKUM KOoJ0M, KoTophii 3anoxkeH B JJHK u PHK. Ha renetnueckom ypoBHE 3aJ105K€H
CPOK TOCJIE/IOBATEIbHOCTH AEUCTBHIM KOHKPETHOM OpraHesibl Tak e, Kak J00ro KpyrmHoro
OpraHa B TeJI€ YEJIOBEKA.

Yem o0ycroBieH reverndeckuii yposenb? Hy, KOHEUHO, S MOTY CKa3aTh, Kak OMOJIOT,
cMeHOW mnokoJeHU. OHU IOCTENEHHOM 3BOMIIONMEN NPHUBEINM K TOMY, YTO CTal UMEHHO
TaKkoW reHO(QOH, KOTOPBIH ceifuac MporpaMMHUpPYyeT TaKyto MPOAOKUTEIbHOCTD KU3HHU.

Ho moii oTBeT ObUT OBl HE MONHBIM 0€3 TOTO, YTO Ha MPOJOJKHUTEIBHOCTD >KHU3HHU,
KJIETOK M BCEro OpPraHu3Ma B IIEJIOM MOXET BIUATH [lyX, pa3zymMHOe CO3HAaHME, KOTOpOE
HaXOAMTCS BHYTPU TeJIa, BOIUIOIIEHO.

MB5I rOBOpUM BOIUIOIIEHO, 3HAYUT, OHO COEJUHEHO ¢ MaTtepuel. Ml cBOMMU MBICIIAMH,
YYBCTBAMM, JKEJIAHUSAMU MBI MOKEM JHOO YCKOPSTh BKIIOUEHHE 3TUX TI'€HETUYECKHX
IPOrpaMM, KOTOPBIE BBI3BIBAIOT YCKOPEHHOE MU3MEHEHHME MATEPHAIIBHBIX CTPYKTYP C LIEJIBIO
ux pazpymenus. JIn6o, Ha00OpOT, MPOJUIEBaTh UM KH3Hb B ONPEACICHHBIX HANa30HaX,
KOTOpbIe 00YCIIOBJIEHBI KU3HEHHOH 3amaueil camoro pazymHoro Jlyxa, KOTOpbIM mpuien B
3Ty *U3Hb BBINOJIHATH CBOU LEJIH.

06:07 O30H. Oxucaenue. OKHCIANTEIBHBIN CTPecC # MUTOXOHIPHH.

Hrops: Tlonarao. Yro MmuaracKayc ckaxer o0 o3onanmmmu? Kak oHa BiuseT Ha
MUTOXOHIPUH?

Hpuna: O30Haims Bo3ayxa, BOJIbI?

Hrops: BooOme, mporecc OKHUCIUTENBHOTO CTpecca, KaK aKTHUBHBIE (DOPMBI
KHCJIOPOJa: CYNEPOKCHUIbI U IEPOKCUHUTPUTHI BIMSIOT HA MUTOXOHIPHH.

Hpuna: [Joporoii Urops, Bel onbITHBEIN Hccaen0oBaTeNb U OMOJIOT, ST YyBCTBYIO Bamn
OBITJIMBBIM yM, KOTOpBI HccienyeT Mpuponay. Bl mpekpacHo 3HaeTe, yTo MpaB ObLI TOT
YYEHBIH, KOTOPBIA CKa3all, sl CJIBIIAI O €r0 M3PEYEHUU B Bamlend ucropuu: «Bce ects An u
JIEKapCTBO, BCE JIE0 B J03€». DTO — IEpBOe. A BTOpOE, AENO0 JaKe HE TOJIBKO B J103€, a BO
BPEMEHH BO3JICHCTBUS U CBOEBPEMEHHOCTH BBEJICHUS 3TOTO BEIIECTBA B OPraHU3M.

O30H — 9TO O4YEHb AKTUBHBIM, CUIBHBIA OKUCIHTEIb. OH MOXET NPOU3BOIUTH B
peakuuu ¢ OPraHWYeCKUMHU MOJIEKYJIaMH MHOTO MOJIEKYJI, HACHIIIEHHBIX 3HEPreTUYECKUMU
CBs3AMH, Oojblle, yeMm Kuciopoa. Ho 3a cyer cBoell aKTMBHOCTH OH TakKKe€ AaKTHBHO
BBICTYIIA€T OKUCJIIMUTENEM, CJIBUTaeT KHUCIIOTHO-IIEJIOYHOE PABHOBECHE CPEAbl B KHUCIYIO
CTOpoHy. M3-3a 3TOro mpu OOJBIION J03€ O30HAa MM NpPU JJUTEIBHOM BpPEMEHHM €ro
BO3/ICHCTBHSI MOTYT HAONIOAATHCSA Pa3pyLIECHUS! KJIETOYHBIX U BHYTPUKIETOUHBIX CTPYKTYp,
HECMOTPS Ha HAKOIUIEHHYIO TaM 3HEPTHI0. DTO YTO KacaeTcs BO3AEHCTBUS HA KUBBIE KIIETKH.

VIMeHHO TIOATOMY 030H OY€HBb MOIYJSPEH KaK TaKk Ha3bIBaeMOE aHTHOAKTEpPHAJIbHOE
BellecTBO. BemiecTBo, KoTOpoe MO0 OCTaHABIMBAET PA3BUTHE >KUBBIX OaKTEpUAIbHBIX
KJIETOK, JTUOO COBCEM HX YHHUTOXKAET, TO €CTh OHU CTAHOBATCS MEPTBBIMU. O30H BXOJIUT B
pEeaKkUHIo ¢ UX MEeMOpaHOW, SAPOM M C TEMH, KOTOpble €cTh B OakTepusx (HamomoOue
MUTOXOHJIpUIA M DHIOIIIa3MaTu4Yeckoi cetH). HeGompinoe KOJTUYEeCTBO 030HA TOXKE MOMKET
JaTh UM OoJIbllIee pa3BUTHE SHEPTUH. BbI IpekpacHo 3HaeTe, 4To 030H JeHCTBYET B OOIBIIMX
KOHIICHTpAIMsIX NMaryOHO HE TOJBKO Ha aHa’poOHBIE OaKTepHUu, HO M HA a3pOOHBIE, TO €CTh
T€, KOTOPBIE ABIMAT OOBIYHBIM KMCIOPOAOM. 3a CUET Yero OH TaK Ha HUX AeWCTByeT? 3a cueT
CBOET0 AKTUBHOI'O OKUCIIMTEIBHOIO MPOLiecca.

Yro Takoe okucneHue? OKHCIEHHE — ITO KOIZAa MOJIEKYJAa KHCIOPOAA, 030HA WIIU
JPYTOro OKHUCIMUTENS BCTYIAEeT B PEAKLUIO C IPYTUM BELIECTBOM, U MOJIYYarOTCsl OKCUIBI, OT



KOTOPBIX pPa3pyIIaeTcs CTPYKTYpa STOTO BEIIECTBA.
Hrops: [a.
Hpuna: Bee neno B no3e. B Manbix mo3ax — 3T0 CTUMYNATOP, B OONBIIUX — Kak C
OaKTepUSIMHU.

10:04 buope3onanc.

Hrops: Uro MuaracKayc mosxer ckazaTh 1o ooty onope3zonanca? Hackoiabko 3TOT
METO]I IPUEMJIEM ISl CYUMTBIBAHUS [TOKa3aTesel yenoBeka?

Hpuna: Bol umeete B BUly TeCTUpPOBaHUE IO OMOPE30HAHCY?

Hrops: [a.

Hpuna: Ha mpubopax, kotopsie mogo0Hsl «Memucy»?

Hrops: Koropsie mogo0HbI «MeTaTpoHy».

Hpuna: «Aapon», «Metatpon», «Mmenucy», «Domib» - BCE OHU MOXOXKU.

Hrops: la. B nenom 1Ba npuHUHKIA: OJUH UAET YEpPE3 CKAHUPOBAHUE TOKOB KaKUX-TO
OMOJIOTMYECKH AaKTHUBHBIX TOYEK, MEPHAMAHOB, a JApPYroil - uepe3 SJIEKTPOMArHUTHOE
U3JTy4YECHHE.

Hpuna: Yepes Touky WM yepe3 dIEKTPOMArHUTHBIE W3ITy4EHUSI — 3TO BCE PABHO OT
3JIEKTPOMAarHUTHOTO TOJISI YEJIOBEKA.

Hrops: Jla. Kakoe MmHeHue?

Hpuna: 10T MeTon oueHb d(PGEKTHUBEH IS BBISBICHUS CAMBIX MEIKUX MaTOJIOTHH
Ha KJIETOYHOM YpOBHE, BCEX OaKTEepHaNbHBIX, BUPYCHBIX M TPHUOKOBBIX Mapa3sUTUYECKUX
CUCTEM, BCEX MHTOKCUKAIIUH.

s ero mpuMeHEeHHs TOJKEH OBITh CHEIMaIUCT BBHICOKOW KBaNU(UKALWHU, TTOTOMY
YTO HEOOXOAUMO PAaCHO3HABATh CUTHAI M MPABWIIBHO JaTh €r0 WHTEpIpETanio. 5 3HaKoM ¢
KOHTAaKTEPOM, KOTOPBIM MCIONB3YeT B pabote 3Tu mpudopsl. U s 3Hat0 0 ToM, Kak paboTaer
3TOT NpuOOp, Jake €ciii B HEM OyAeT OuYeHb COBEpPILEHHAs KOMIIbIOTEpHas Mporpamma,
KOoTOpas Oy/eT paclo3HaBaTh 3TH CUTHAJIBI, HIYIIUE OT OPraHu3Ma.

Kak on pabGoraer? B opranusm 3amyckaeTcsi CHEIUAIBHO MOIYJIUPOBAHHBIN
9IEKTPOMArHUTHBIA CUTHAN, KaK BOJIHA, KOTOPBIM MOIYJIMPOBAH Ha YacTOTY OMpPEAEIECHHOTO
OpraHa WJIM OIpeAeNIeHHOro naroreHa. Eciu B opraHu3Me €CThb HEUTO MOXO0XEE, TO UAET
OTBETHas peaklus — OMoJoruueckuii pesonanc. M oOpatHo B 3TOT nMpuOOp MPUXOJUT CUTHAI
0 TOM, YTO MUMEETCS MaTOTeH WJIM O COCTOSIHUU UCCIIEyEMOI0 OpraHa, COOTBETCTBYET HOPME
win HeT. Eciin HeT, To Kakue MMEHHO €CTh OTKJIOHEHHS. JTO BBIBOAMTCA TpaHUuecKu, Kak
nU300paKeHNe OPraHoB M Tak jaanee. Ho MOxkHO npyroit rpadudeckuii nHTEpQEc yCTpOUTb.

S ceifuac He cOBCEM MOHUMAIO, O YeM OH TOBOpUT. S Haznetoch, UIrops moHUMAET.

Hrops: ‘I nonnmaro.

Hpuna: Moxno apyro# rpadudeckuit maTepdeiic ycrpoutb. Caenats U300pakeHHE
HE OpPTraHOB, a YEIIOBEeKa, Ha KOTOPOM OyayT HaJIKMCH, YTO B HEM OOHapyxuiau. Vnu xakue-
1160 rpaduvecKre IBETHBIE CXEMBI.

Oro rpadudeckoe odopmiieHHE MOXKeT ObITh 0OBIM. Ho, ecimu cobuparth
uHbopMaluio, OyaeT mporpamMma 0e3 aHaiM3a 4eJIOBEKOM, TO BO3MOXKHBI OIIMOKH, TOTOMY
YTO, €cli He OyleT JOJDKHON KBaTHU(HKAIUK, TPUOOP MPOCTO TMOKAKET CaMble BEPOSTHHIE
MPUYUHBI TON TATOJIOTHH.

Hrops: Kcrary, ene Xo4y yTOYHUTE BOIIPOC.

Hpuna: IlosToMy HyXeH CHENMAIUCT, KOTOPHIA MO ATHUM MOKa3aTeNsIM, YacTOTaM
pPacHo3HaET ONpPENEICHHYI0 KOHKPETHYIO MaTOJIOTHIO M YKaKeT 3T0. HyXeH ¢ MeUIIMHCKUM
o0pa3oBaHHEM YEJIOBEK, M TOT, KOTOPHI H3ydan paboTy 3TOro mpubopa, ero MpHHIIMII
paboThI U €r0 METOAMKY C YEJIOBEKOM, KOTOPBIH 3TO YK€ JaBHO JIEaeT.

14:16 Ilpunuun padoTbl 0MOPE30HAHCHBIX NPUOOPOB.



Hrops: MHe HHTEpeCHO YTOUYHSIOMIHMM Bompoc 3aAaTh. [IpuHIUIBI paboThl BCEX ITHX
npubopoB. MoxHO 11 6oJiee NoAPOOHO y3HATH?

Hpuna: YV kaxaoro opraHa 4ejiioBeKa M y KaXKJOr0 UBOTIO CYIIECTBA, KOTOPBIU
Ha3bIBAE€TCSI FEIbMUHT, TO €CTh TJIUCT, MUKPOOPTaHU3M, OaKkTepuu, IpoCcTeNIIne, BUPYChl WIH
rpuboK - y M000T0 )KUBOTO CYIIECTBA, YEJIOBEKA U OPTaHa €CTh CBOS YacTOTa BUOpAIUH.

Uro  Ttakoe  wacrora  BuOpauuu?  Yactora  BuUOpamMu — TOPOXKIAACTCS
3IEKTPOMArHUTHBIMU KoJeOaHUsIMU caMuX KieTok. Kak BbI 3HaeTe, KJIETKU — 3TO CTPYKTYpHI,
KOTOpBIE€ IOCTOSIHHO OOMIAIOTCS JAPYr € APYroM IOCPEACTBOM MHUKpPOMMITYJbcOB. M 3TO
MPOUCXOAUT HE TOJIBKO B HEPBHOW TKaHU Takoe. MUKpOMMMyJIbcaMH OOIIAIOTCS IOOBIE
HaXOJSIIUECS PSIIOM JAPYT C IPYrOM KIIETKU Yepe3 CBOM MeMOpaHbl, TaK MOPOKAAFOTCS MOJISL.

Hrops: Kak nmpoucxoaut cunteiBanue? CUUTHIBAHUE ITUX MOJIEH BUOpAIHii.

Hpuna: CuntbiBaHue MPOUCXOIUT Yepe3 3JIEKTPOJ, KOTOPBIM JepKaT B pyke, JINOO
yepe3 HaylmHUKU. PacripoctpaneHnue paszHoe. Ecim uepe3 31eKTpoJ, TO pacinpocTpaHsAeTcs
yepe3 MmpoBoJ. JlepaKat 3JIeKTpoJl B OJHOU pyKe (TIOKa3bIBaeT), a APYrol NpHUKacaroTcsl YeM-
TO.

Hropsb: A npuniun cuutsiBanus. [Ipubop B Buae HaymHuKOB. Kakum oOpazom oH
CUUTHIBACT?

Hpuna: He npocro HaymHuky Hajgenu. B HuX OyneTr 3BYK, B KOTOPBIH Ha ypOBHE
JMeKTpOMarHeTu3Ma OyayT 3aJI0)KeHBI BOJHBI YaCTOT OpPraHOB, KOTOpHIE MpoBepsitoT. Eciau
IpUCITYLIaThCsl, OH Oy/1eT MEHSThCS.

Hropsb: A xak IpOUCXOAUT CUUTHIBAHUE B T€X NMPUOOPAX, B KOTOPHIX HET THHAMUKOB
B HayIIHMKaX, a TOJIbKO UOJbI?

Hpuna: O1o Oyaer He 3BYK, a MPOCTO BOJIHBI, HO OHU BCE PaBHO OyayT. ThI CIBIIIHIIE
OJIMH 3BYK, HO B HUX 3aJIOKEH 3TOT AJIEKTPOMATHUTHBIA MMITYJIbC, OH MOXXET OBbITb U He
COBMEIIIEH CcO 3ByKOM. Pa3Hbie ObIBaloT KOHCTpYKIMK. Korja Thl B pyKe JEpKUIllb, TO 3ByKa
HE CIIBIILIUIIb Yepe3 JIaJoHb. | TaBHOE — paclpOCTpaHEHUE BOJIHBI 110 PU3NYECKOMY TENy, U
OHAa HUJET HEe MO HEePBHBIM MyTsIM, a MO APUPHBIM MepuanaHaM. B spupHOM Terne ecTh
SHEPreTUYeCKUe MEPUIUAHBI.

DTO pacmpocTpaHseTcs HE TOJNbKO Ha (U3MYECKOEe TeNo, OHU ellle BIUSIOT Ha
s¢hupHOE, MOTOMY UYTO Halle d()UPHOE TEJO SBISETCS MOTPAHHYHBIM MEXTY TUIOTHBIM TEJIOM
U JpyIrUMU TOHKMMH TenaMmu. [1o Mepuananam uaeT CUrHai, u, €ClIM €CTh PE30HAHC B OpraHe
1100 B OpraHu3Me, KOTOPBIN MPOBEPSIOT (MOKHO OJIMH OPTaHU3M MPOBEPHUTH, & MOKHO Cpasy
HECKOJIbKO), TO cpa3zy ke OyaeTr OTBeT JIMOO 3BYKOM, OO rpadukoM (Kak CBeT), JHOO
KaKO#-TO JTMHMEH. DTO 3aBUCUT OT O()OPMIICHHUS IIPOTPAMMBI.

18:35 buope3onancHas Tepanusi. J(pupHoe TeJIo.

Hropsb: A Kak MPOUCXOIUT Tepanusi OMOPE30HaHCHBIMU YaCTOTaMU?

Hpuna: OHa MOXET NPOUCXOJIUTH MPU MPUKOCHOBEHHUH K TEIIy 3JIEKTPOJIOB, & MOXKET
MPOUCXOANTH Ha HOCUTENE. 3aps]] NEPEHOCUTCS Ha KaKue-I00 KPUCTaNIMYeCKue HOCUTEIH,
KaK caxap, CoJib, BOJIa, KaKue-JIM00 MOJICKYJIIPHBIE CTPYKTYPBI, KOTOPbIE MOTYT COXPaHSTH B
cebe HHepreTuKy, MOTOMY YTO IMOJ BO3ACHCTBHEM AJIEKTPOMATHUTHBIX BOJH MEHSIOTCS
MOJICKYJISIPHBIC PEIIETKH. A 3(QHUpHBIE MATPUIBI, KOTOPHIE OKPYXAIOT 3TH MOJEKYJIBI,
BOCIPUHUMAIOT B cebst nHpopmanuio o6 31oil yactore. [loxoxkuit MeTon ucmonb3yercs B
romeomnartuu. Ho Tam 370 fenaercs He mpuOOpoM, a CaMUM YEJIOBEKOM.

Kakne wuactoTel 3aknaapiBaroT? CMOTpsl OT Kakod O0J€3HH, KaKOW MaTOJIOTHH.
Bo3pMeM caMblil paclpOCTpaHEHHBIH NPUMEDP - OYMILEHHE OopraHu3ma. Ecinu B opraHusme
€CTh KaKOH-TMOO TeNTbMUHT WM MHUKPOO, MM KaKOW-ITHOO MOCTOPOHHUN areHT, KOTOPBIH
BBI3BAJ BOCMAJICHWE, MOXHO B OJTOM ammapare cjaeiaTb 4YacToTy, KoTopas Oyner
IIPOTHUBOIIOJNOKHA YacTOTE 3TOro opranu3Ma. Kak s yxke ckazajn, OHa y KaXAO0ro CBOs
4acToTa, HO OHA Oy/IeT HampaBleHa HE Ha TUTIOC, 2 HA MUHYC, WJIM HE HA MUHYC, a Ha ILTIOC.



[TpoTuBonONOXKHAs MO 3apsny.

Hrops: IIpotuBoBoiIHA.

Hpuna: Korga oprannsm OyneT ee BOCIPUHUMATh, HU Ha Kakue Apyrue OpraHbl OHa
HE TMOAEWUCTBYET, /UId HUX OyaeT HeiTpanbHa. Ho TOT opraHmsm, KOTOphId oOnagaeT 3To
4acToToi, Oyzner moaaBisAThea. UTo 3HauuT nomaBiATkesi? Cpa3y ke ero He yObeT, Kak
AHTHOMOTHK, HO OH OY/IET OT 3TOrO OCIAOISITHCS, OyJIET OCIaA0IATHECS ero OOMEH BEIIECTB,
€ro COOCTBEHHBIH MMMYHMTET. BBl ke 3HaeTe O TOM, YTO Jla)ke Y MUKpPOOOB €CThb CBOM
COOCTBEHHBI IMMYHHTET.

Hrops: [la, y Bcex oH ectb. Ho s Oonbple M3ydaro CBETOBOE TEJIO YEIOBEKa,
O0mo(OTOHBI, TO, KaK HAIIN KJIETKU OOIIAOTCS MEXIY COo0O0M uepe3 CBETOBBIC MMITYJIbCHI. Y
Hac €CTh MEXAy KI€TKaMU TyHHeJIbHbIe HAHOTPYOKH, U, KaK 110 ONTOBOJIOKHY, MUTOXOHJIPUU
HaKa4MBalOT UMITYJIbCaMH.

Hpuna: Ecin nocMoTpeTh, KaKOW YpOBEHb 3aTParuBaeTCs B 3TOM TECTUPOBAaHUM U
Tepanuu, s Obl cKa3ajl, YTO TaM M 3aXBaThIBA€TCS 3a CYET 3JIEKTPOMArHUTHBIX BOJH H
(Gu3nUecKuil CeKTp, U 3a CUET BO3ACUCTBUS 3TOr0 (pU3MUYECKOro creKkTpa Ha 3(pupHOe Telo,
eme u 3¢upHoe Teno. Tak ke, Kak B TOMEONaTHH, TOXKE 3aXBaThHIBACTCA U A(PUPHOE TEIO B
OCHOBHOM.

HUrops: MoxHo nu 3¢upHOE TEIO NPUPABHATH K BOT 3TUM BCEM CBETOBBIM
UMITyJIbCaM, K CBETOBOMY TeIy?

Hpuna: DpupHoe Teno — 3TO KUZHEHHAs CHIIa, KOTOpas €CTh Y J1r000ro yenoseka. Ee
HNPOMCXOXAEHUE U3 (PrU3HYecKoro Mupa u mioc u3 JlyxoBHoro mupa. YenoBek — 3T0 MeCTO
BCTpeUu JABYX MHpoB. B Hem ectb sHepruss u3 JlyxoBHOro mupa u (U3HYECKOTO, H,
COEIMHAACH BMECTe, OHHM o00pa3yloT »3¢upHOoe Teno. Ecaum cMoTpeTb Ha CBETOBBIE
O01O(OTOHBI, KaK Thl UX Ha3BaJl, TAK MOXXHO Ha3BaTh CaMble Majible TOPIMU STOW HYHEPIHUH,
MEXy KJIETKaAMH U IO MEPUAUAHAM.

Hrops: [IpupaBHsTh 3hUpHOE TEIO K CBETOBOMY MOXKHO?

Hpuna: CeeroBoe — 3TO OT €i0Ba «cBeT». ThlI €ro BUAUIIb, Kak cBeT. A 3pup — 3710
Ta SHEPTHsl, KOTOpas HaXOAUTCS Ha OoJiee TOHKOM YpPOBHE, YeM (PH3MUYECKUE SHEPTHH, HO B
TO K€ BPEMsI UX TIOPOXKIACT.

23:12 Bausinve Ha 3(puMpHOE TeEJO.

Hropb: Kak MOXHO TOBIUATH Ha AS(QUPHOE TENO C IOMOIIBIO TEXHOJIOTHIA,
JOCTYIIHBIX HaM Ha JaHHBI MOMEHT?

Hpuna: Tel ceiluac npuBen npumMep — OHMOpE30HAHC. DTO METOJ BIIMSHUSA TOU
UH(POPMALIMH, TEX YaCTOT, KOTOPBIE 3AJI0KEHBI B 3TUX MpHOopax. OueHb MOXOKUI MeTO] B
romeonatuu. Yem noxoxuit? Tem, 4To TaM HET BIMUAHUE HAa 3QUPHOE TEJIO, MOTOMY YTO
1r000€ BEIIECTBO COJAEPKHUT HE TOJIBKO BEIIECTBO, KaK MOJIEKYJIbI, HO ¥ 3(UPHYIO MaTpully,
KOTOpasi OKpY’KaeT 3TH MOJIEKYJIbI.

Hrops: 4 noaropa roxa uccienyro 3T0 HallpaBICHUE U 3aMETHII, YTO CHayvajaa B OTBET
Ha OMOPE30HAHCHOE BO3/ICHCTBUE Y UEIOBEKA UJIET YCUIIEHHE, a TIOTOM MOPOM J1aXe KEeCTKUN
cnaj. AMIUIMTYJIa O4€Hb CHIIbHO KousieOneTcs. Kak yMeHbIINUTh Takoe BIusHUe?

Hpuna: Cnan u ysenuuenue. Yero? Hy>kHO KOHKpETHU3UPOBAT.

Hropb: Bceex mnokaszateneil KU3HENEATENbHOCTH ueioBeka. CHayaima uAeT
YBEJIMYEHHUE, OPTaHU3M 3a/IEUCTBYET BCE PECYPCHI, BCE a/lallTAllMOHHbIE MEXAHU3MBI, a T0CIe
TOr'0, KaK OHM y HErO KOHYAIOTCs, TO UJET CIal.

Hpuna: /{ng toro 4roObl Ha 3TOT OMOpe30HAHC OBLI OTBET, 3aBUCUT JI TEparuu
KaKO MaTOJIOrMM BbI €r0 UCIIOJIb3YeTe, MU MPOCTO I TPOPUIAKTHKH.

Hrops: OO0mieii Tepanuy COCTOSHUS YEJI0BEKA 10 BCEM OpraHaM.

Hpuna: Eciu BBl 3TO UCNONIB3YyETE 711 CTUMYJIALIMU, TO, €CTECTBEHHO, B OpraHU3Me
JUIE TOTO, YTOOBI 3TO MOJEHCTBOBAJIO, IOJDKEH OBITH 3amac BEMIECTB M HEOOXOIUMBIX



sHepruil. [loToMy yTO cTUMyNMHpoBaTh OyJeT, HAPUMEpP, Yepe3 aKTHBAIMIO TE€X CTPYKTYP
BHYTPEHHEH CEKpelrH, TOPMOHOB BHYTPEHHENW CEKPELNU, KOTOPhIE UMEIOT CTUMYJIMPYIOILEe
neiictBue. MOXHO HMX  NPOCTUMYIUPOBATh HAa  KJIETOYHOM  ypoBHE. MOXHO
IPOCTUMYJIHPOBATh HEPBHYIO CUCTEMY Yepe3 OMOpe30HaHC.

Ho nans toro, uroObl He OBLIO chaja, Hy)KEH MaTepuan Ajs 3TOW CTUMYISILUU.
Hanpumep, BbI CTUMyUpyeTe TPUPOCT MBIIIEYHON MacChl WK OOIIYyI0 CHITy denoBeka. Jlis
3TOTO HY)KEH CTPOUTEIBbHBIA MaTepual, 4ToObl €ro MBIIIEYHAss Macca yBeIHYMBajlach, a HE
IPOCTO YBEJINYHMBATh CKOPOCTh MHUTO3a MHUOLIMTOB. MOXHO, KOHEYHO, YBEIUYUBATH TAaKUM
MyTeM, €CJIM Ha MBIIIEYHYI0 MacCy, Ha €€ 4acToTy, JaTh YCUJICHHE, OT ATOT0 OOMEH BEIIECTB
B 9THX MHOLUTAX OyzeT yBenuuuBathes. Ho, ecnu He mopaTe UM Marepuaia, HeoOXO0AMMOTo
JUISL CTPOUTENIbCTBA, M HE MPOCIEIUTh, YTOOBI ASTOT MaTepuan ObLI JIOCTaBIEH IIO
Ha3HAuEHHIO, TO ATO OyIeT UMETh Malyto 3 (GEeKTUBHOCTB. S ceifuac ckaxxy O MpHYnHE.

[IpakTnuecku st Bcex OWOXMMHUYECKUX JEHCTBHM, omepanuii B OpraHusMe
HEOOXOJIMMBI BelIecTBAa OETKOBOW MPHUPOJBI, TaK Ha3biBaeMble (hepMeHTHI, SH3UMbI. OHH, B
TOM YHCIJIE, OTBEUYAIOT 32 UMMYHHTET. J[1000i1 TOPMOH — 3TO TOXE OMpEJEICHHbII OeoK,
mo0oi (epment. s UX CHHTE3a TOXKE HY)KEH Marepwal. Yaiie BCero MoCTaBISIECTCS OH
U3BHE.

Bbl, KOHEYHO, MOKETE CKa3aTh, YTO YEJIOBEK MOJY4aeT JOCTaTOYHO OelKa B CYTKH,
YTOOBI YAOBIETBOPATH MOTPEOHOCTH OpraHuU3Ma IMpU Bo3pociieM oOMeHe BemecTB. Ho y
HEro MOJKET HEI0CTaBaTh, HANPUMEp, HY)KHOTO (epMEHTa TOJPKETYJA0YHON Kene3bl, MO0
KENy/Ka, 9TOObI OEeNIOK, MOCTYMHUBIIUNA U3 MUIIHA, MOT ObITh PacHICTNIEH HA AaMUHOKHUCIIOTHI U
IPAaBWJIBHO JIOCTABJIEH B TO MECTO HA3HAYEHMS, I/I€ OH TpeOyeTcs.

[ToToMy uTO y JMOJIEH, CKOJBKO 51 MX TECTHPOBAI Yepe3 AcTpall, 1 MHOTO pa3 3aMeyal,
YTO y HHMX HAOJIIOJAETCs] HEIOCTATOYHOCTh MaHKpeaTH4yeckoi cekperuu. M, Gonee Toro, s
4acTo 3amMeyal, YTO Y HUX B TOHKOM KHUIIEYHUKE €CTh TeJIbMUHTO3bI, HAIIPUMEp, aCKapua03,
a TaKXe >KMBYT BJIACOTJIABBI U JPYTHE€ MeIbMHUHTBI, KOTOPbIE JAENATCS NMuuiel ¢ yeaoBekoM. U
OT 3TOTr0 OH Henomnoiydaer. Kak st MOHs, 4TOOBI ATO MOCTOSHHO JAEWCTBOBANO, YEIIOBEK
JOJKEH OBITh YUCTBIM OT Bcero. OH JOKEH OBbITh OUMIIEH. Y HEro JOJDKHBI XOpOIIO
pabotatb ¢depmeHTbl. OH JIOJDKEH TMOJHOICHHO THTAThCS, 3aHUMATbCA (U3UYECKOU
Harpy3Koii, 4ToObl y Hero OblI0 Xopolee KpoBooOpaiieHue. Hy eH KOMIIEKCHBIHN MOAXO.

28:45 @yHKIMOHMPOBAHME MUTOXOH/IPHUH.

Hrops: A xak pa3 uzydaro 4ucTOro, aBTOHOMHOI0 4esioBeka. M BOT BOIpoc: B YUCTOM
YeJIOBEKE MUTOXOHJIpPUM — 3TO0 100po miu 310? Ecnum npuMuTUBHO paccyxaats. OHU
CHOCOOCTBYIOT Pa3BUTHIO YEJIOBEKA WU CIEPKUBAIOT €ro?

Hpuna: Pa3sutHio yero B Hem?

Hrops: Beex BbIcIINX yesloBeUeCKUX (PYHKIUM, BCEX BO3MOXKHOCTEH YEIOBEUECKUX
Ha (pU3MYECKOM, YMCTBEHHOM U MBICIUTEIBHOM YPOBHSIX.

Hpuna: Eciu cMOTpeTh Ha MUTOXOHIPUH, TO UX (PYHKIUS — 3TO KaK pa3 MepeBoj TOH
¢u3nUecKoil YHEPrUr, KOTOPYIO MOJTYYAIOT JIFOM 4Yepe3 IUIOTHHIE BEUIECTBA, B TOM YHCIIE
yepe3 KHUCIOpPOJ W MHIly, 4TOOBI 3Ty SHEPIrUi0 MEepeBOJUTH B 3(QUPHYIO, HAMOJHATH
KHU3HEHHOH cwioil. I1o3ToMy B JTaHHOM cCilydae, €CTECTBEHHO, 3TO CIIOCOOCTBYET Pa3BUTHIO
YeJI0BEKA.

Kakne-nmbo nmoBpexaeHus, B TOM YHCJIE€ TeHETHUECKH 00YCIIOBIEHHBIE JINOO KaKUM-
au0o elle BHYTPUKIETOYHBIM IPOLIECCOM, BHpPYCaMH M Tak Jajnee, MOTYT, KOHEYHO Xe,
IPUBOJUTH K MYyTalMsIM, W, HAIPUMEP, €CIM KJIETKa MOpaKeHa BUPYCOM, TO MUTOXOHIPUHU
yke OynyT NpOU3BOAWUTH SHEPrHI0 s HUX. Tak ’ke, Kak S3HJOIUIa3MaTH4ecKas CeTb,
pubocomMbI OyyT MPOU3BOANUTE OEIKH HE CAMOTO OpraHU3Ma, a BHpyca.

BooO6ie, 370 3BOMONMOHHBIN MexaHn3M. OH €cTh He TOJIBKO Y Jro/ed, HO U, Kak s
y’K€ TOBOpWJI, HaunHas (haKTUUeCKu OT OakTepuil. ECTeCTBEHHO, y MPOCTEHIINX €CTh CBOU



MUTOXOHJIPUH, HE TOBOPS YK€ O HACEKOMBIX, phl0aX, MTUIAX - B UX KJIETKaX €CTh MOJO00HBIE
opranesuibl. YTo Kacaercs pacTeHUM, TO TaM €CTh aHAJOTH MUTOXOHJIPHIl, HO OHU 3aBUCAT OT
CBeTa.

31:01 MuTOXOHAPHUH OTLA U MATEPH.

Hrops: [louemy MUTOXOHIPUN NIEPENAIOTCS 10 KEHCKOM JTMHUM?

Hpuna: Ouenb uHTEpECHBIN Borpoc. UTo 3To 3Haunt? PazBepHute ero.

Hrops: Ilpsamoii Bompoc. Bce MUTOXOHApUM y JIOJAEH INEpenaroTcs IO KEHCKOU
JMHHH, B CLIEPMATO30U/I€ YHUUTOKAIOTCS. MUTOXOHAPUU OTIA YHUUTOKAIOTCS.

Hpuna: Tam He TONBKO MHUTOXOHIPUM YHMUYTOXKAKOTCA. BO-NEPBBIX, €CIU ThI PO
SAULEKIIETKY U CIIEPMATO30H I, B KOHIIE KOHIIOB, Y HETO YHHUTOXKAETCS TOT KT'YTHK, KOTOPBIN
Mbl Ha3biBaeM XxBocToM. llenp cmepmaro3zouaa - JIOHECTH [0 SUIEKIETKH CBOIO
reHeTu4YecKyro nHpopmanuio. Lleabr MUTOXOHIpUM B HEM — IBUTATh 3TUM XBOCTOM JJIsl TOTO,
9TOOBI OH MOT JIOHECTH JI0 STUIIEKICTKU CBOIO T€HETHYECKYIO HH(POPMAITHIO.

Hropsb: A moueMy TOJNBKO Yepe3 MaTh MEPealoTCs MUTOXOHIPUH?

Hpuna: IlocmoTpu Ha pa3Mep U KOJIMYECTBO BEIIECTB, 3AJI0KEHHBIX B IIMTOIIA3Me
criepMaTo3omIa U surekiaeTku. Yto Oombine? SAiinekneTka MOXXeT ObITh B COTHH, a TO U B
TBICSIUM pa3 Oojblle crepMaro3onja, eciau OepeM 1o Macce. OHa ke Ha3bIBaeTCs
«SULEKJIETKa», MOTOMY 4YTO OHA CXOJIHA C AWIIOM. A 4YTO HaxoauTcs B siie? B Hem
MUTATEIbHBIC BEIIECTBA JIJIsl KJIETKH.

[Touemy umenHo y marepu? I1o Toit ke camoil mpuUKHE, 10 KOTOPOH, €CITH MBI OepeM
YeJIOBEYECKYI0 pacy, peOcHOK OyneT y Hee pa3BUBAThCS B yTpoOe menbix 9 mecsies, 40
Hezenb. [ Toro 4ToObl 3a epBbIe Yachl CBOEH KHU3HU Oy/ylias KiieTKa MPUCIocoOnIach K
€e BEIeCTBaM, K €€ Telly, K €€ aHTUIeHHOMY COCTaBYy, €CTECTBEHHO, OHA OEpET SHEPTHUIO U3
9TOM KIeTKku MaTepu. OHa ke OyzaeT B Matepu *uTh. K OTIly He mepeMecTuTcs, 1a 1 HeKya.

Hrops: Jla. A moyemy OTIIOBCKHE-TO YHMUTOXAOTCA? DTO K€ XOPOIIO, KOT/la OHU
coBMmecTHO. Emie Oounbiiie MUTOXOHAPUIA, OONbIIIE CHACTHS.

Hpuna: OHu yxe BbIpadOTaIM CBOIO SHEPTHIO, KOT1a MPUILIBLUIU. Bo-1iepBhIX, pa3mep
CIIEpPMAaTO30MJI0OB OUYEHb MAJICHbKHI, MMO3TOMY B MHUTOXOHIpPUH, KOTOpas YIpaBiseT ee
JBUKCHUEM, BHIPA0AThIBACTCS MAJIO€ KOJMYECTBO dHEPTUu. M, KcTaTh, Ha TBMKEHHE XBOCTA,
KTYTHKaA CIIEpPMATO30MJa YXOJUT KOJOCCATbHOE KOJMYECTBO JIHEPIHMH, M HE TOJIBKO Ha
JBIDKEHHWE, HO M Ha MPEOJOJEHUE Cpeibl, B KOTOpoW OH aBukeTcs. OH MpeojosieBaeT
000JI0UKY, COCTOSIIIYI0 W3 CIU3U, B KOTOPOW pPACTBOPEHBI BEIIECTBA, MEIIAIOIINE EMY
CYIIIECTBOBATh, OHU PACTBOPSIOT ero. KucioTHo-1enouHas cpena s Hero Bpenna. M ouens
MHOT0, KCTaTH, CIIEpMATO30M 0B B HEW MOTHOAeT, MePeCcTaloT ABUTAThCS.

OHu fABUTAIOTCA MO SKHJAKOCTH, a JJIg STOTO HyKHa sHeprus. U, kcratu, eciam
CMOTPETh Ha 3TO B MHUKPOCKOI, Thl YBHJMIIb, YTO, MOAIUIBIBAS K SHUIEKIETKE, JBMKEHUS
XBOCTa, KI'yTHKa CIEpPMaTO30MJla CTAHOBSTCS B JECATKA pa3 0ojiee MENJICHHBIMU W
IUIaBHBIMHU, 4eM B Havaje. OH CTaHOBUTCS MaJlOAKTHBHBIM, MOTOMY 4YTO YyXe€ BbIpaOOTaH
pecypc.

[Touemy roBopsT, 4TO MOMaAAaeT camblii CHIIBbHBIA crniepMarozoun? Ilotomy uTo OH
OCTaBWJI CBOU CHUJIBI JJISl TOTO, YTOOBI BONTH B SIUIIEKIIETKY, COCIMHUTHCA C €€ IUTOIIa3MOH,
JUISL TOTO HYy>kHa sHeprus. [loToM reHeTHYecKuit MaTepuan cobeTcs, U Oy/IeT o/lHa KJIeTKa.

BriBaert, 4To Te, KOTOpPhIE BRIPAOOTAIH CBOW YHEPTETHUECKUN PECYPC PAHBIIE, TIPOCTO
BUCSAT B KUJKOCTHU PSIIOM C STHIEKIETKON, HO YK€ He nBuraroTcs. OHM He MOTYT Ty/a BOWTH,
a y 9TOTO XBAaTWJIO CWJI, JaKe €CJIM HEeCKOJBKO BOIILIH, COSAMHUTCS BCE PaBHO OJMH, TO €CTh
ero reHeruueckas uHdopmarusa. M mocie 3TOro, ecTeCTBEHHO, CIIEPMAaTO30HM BBITOIHUII
CBOIO (DYHKIIHIO.

Ho HuuTO He mpomagaeTr mpocTo Tak, HE YHHUTOXKaeTcs. Bce ero cTpykTypshl, B TOM
YUCJIE MUTOXOHJIpUH, OyAyT HCIOJIb30BaHbl. C MOMONIBIO JTU30COM OHU PACTBOPSAIOTCS /IO



AMUHOKHUCIIOT U TOXKE HUCIIOJIB3YIOTCA B CTPOUTCIILCTBC TCJIad pe6eHKa. Onu He HCYC3ar0T, a
HCIIOJIB3YIOTCA, KaK CTpOI/ITeJII)HHﬁ Marepuall.

36:46 Ilepenoc mutoxonapuaiasnoii IHK B sinepuyio.

Hrops: A 4TO MOXHO CKa3zaThb MO MOBOJY NHepeHoca MuToxoHapuainbHou JJHK B
siepHyto?

Hpuna: Tri ceituac ropopuib 0 PHK unu o IHK?

Hrops: IHK, muroxonapuansnas JTHK.

Hpuna: O 1e30KkcHpHOOHYKICMHOBOW KUCIIOTE?

Hrops: [a.

Hpuna: A kakoit Bonpoc? /{151 4ero 3To mpoucxoaut?

Hrops: Kak npoucxoautr nepenoc muroxonapuansaoi JIHK B ssnepryro?

Hpuna: MUTOXOHIpHUS COCTOMT M3 OMNpeaeNieHHbIX OenkoB, a KoHkpeTtHo JIHK
COCTOMT U3 HYKJIEOTUOB, TaM €CTbh J€30KCUpHU003a.

51 He 3HAKO, UTO ATO TAKOE, HO OH MHE IMOKA3bIBAET KAKHE-TO BELIECTBA, B KOTOPBIX
€CTb a30T, OHU [TOX0’KH HA aMMHOKUCIOTHI. OH UX Ha3bIBa€T HYKJICOTHUIBI.

N tam eme ectb dochop. M 3T HyKIEOTHIIBI HE MOTYT OBITh pa3pylIeHbl TEMU
dbepMeHTaMu, KOTOphIE pa3pyIIaloT OENKH MHUTOXOHAPUHU. TaM HYXHBI Jpyrue (GpepMeHTHI.
HIMeHHO TO3TOMY, OCTaBIIMCH 0€3 MUTOXOHIPH, OHU MOTYT JIBUTATbCA, MPUTSATUBATHCS B
SIIpO, coeuHsAsICh. Korma XpoMocoOMBbI BBIXOJSIT, OHH MOTYT CO€IUHSATHCS, TOTOMY YTO B HUX
toxke ectb JIHK. Takum e 06pa3oM MOTYT COETMHSITHCS M 3TH. [loTOMy 4TO OHU HE MOTYT
pa3pymaTbCs Ipy pa3pylnieHu MUTOXOHIPHUH.

Her Takux ¢epmenrto, noromy uto JIHK — oueHs nieHHast MoJiekyina, KOTopasi MOKET
OBITH MCNOJIb30BaHAa KakK I1a0JI0H AJI1 HOCTPOEHHUS JPYTroil MUTOXOHPHUH.

38:48 Tpuxomonana.

Hrops: S Gonbile rojjla akTUBHO BEAy HCCIEIOBaHMS KacaTelbHO IuieoMopduzMa —
NpEeBpallleHUs] OJHUX MHUKPOOPraHU3MOB B Jpyrue. M MHe HHTEpecHO MHEHHue
MHOIIJIAHETHOTO MHKpOOHojora Ha 3Ty Temy. Kak TpuxoMoHaabl o0pa3yroT rpuOHUILy?
MoskHo 11 y3HaTh noapoOHee?

Hpuna: Yto T Ha3bIBacb rpuOHUIICH? ThI qymMaelb, oHa B TpUO TIEpeXoauT?

Hrops: ['pubHMIIa MHULIETHA.

Hpuna: A B kakoii?

Hrops: Kananna. Kak TpuxomoHaabl MOTyT 00pa3oBaTh KaHAMIY, HAITPUMED.

Hpuna: Bce npomie. TpuxoMoHaga, Kak OJHOKJIETOYHBIA OpraHU3M, JOBOJIBHO
KPYIHBIN, ABJISIETCS] XUITHUKOM. DTO MPOCTENIIIee )KUBOTHOE, KOTOPOE SIBIISETCS XUITHUKOM.

TpuxoMoHama MOXET TMHUTAThCS JAPYTUMH MHKPOOpPraHM3MaMH, OaKTepUsMU,
SPUTPOIMTAMH YeJIOBEKa, criepMaTo3onaMu U rpudamu. Ho HekoTopsie rpubbl BeipaboTamn
YCTOMYMBOCTh K T€M (pepMEHTaM JM30COM, KOTOpble HaXOASITCS BHYTPU TPUXOMOHAIbL. U,
KOT/Ia WX TOIJIOHIAIOT TPUXOMOHA/bI, OHW BHYTPU MOTYT COXPAaHSTHCA KUBBIMU M JaXkKe
Pa3MHOXaThCA.

To xe camoe MPOUCXOIUT, HANpUMEpP, C XJIAMUAMEH, KOTOpas TOXKE MOMKET KUTh
BHYTPH TPUXOMOHAJbl M Ja)K€ Pa3HOCUTHCA €0 Ha JIPYTM€ YYacTKU CIM3UCTON WIHM IO
KpPOBH. DTO BHYTPUKJIETOYHOE, 3HAUNUT, OHA €€ HE Chela, a 3apa3uiiach.

40:37 Xnamuaus. Kanauabl. CUMOUOTBI.

Hropsb: A yeMm, 110 CyTH, SBIAETCS XJIaMUIusA?

Hpuna: Xnamuausi — 3T0 HE BHUPYC, a OUYEHb MEJIKash BHYTPHUKJIETOUHAs OaKTepus.
Ona He 00naaeT TakuM CBOMCTBOM, Kak, HalpUMep, BUPYC, BCTPAUBAThCS B TEHETUUYECKUN
anmapar KJIETKH, HU B SIIEPHOWU, HU B PUOOCOMAIBLHOM, HO OHA >KMBET M Pa3MHOXKAETCS



BHYTPHU KJIETOK TaK Xe, Kak Jro0as 6akTepus BHE ux. OHa KHUBET U pa3MHOXKAETCsS U BHYTpU
TPUXOMOHAJbl, U BHYTPU YEJIOBEYECKHX DPA3HOOOPA3HBIX JEMKOLWUTOB, BHYTPHU KIIETOK
SMMJIEPMHUCA, TOJIBKO OH Ha CIM3UCTON 000J104Ke (TOT, KOTOPBIN MPOIYyLUPYET CIU3b).

Hrops: A yewm, 1o cyTH, ABJISETCS XJIaMUAUS?

Hpuna: Mukpoopranusm.

Hrops: Kakoro tuna, Buaa, napcrsa, rpynmnsi? Kak 0osblie NoHATH €€ IpUpoay?

Hpuna: D10 cymiectBo, NpOMEKYTOUHOE MEXAY OaKTepusMU U BHPYCAaMHU TaK Ke,
KaK MMKOIIJIa3Mbl U ypearuiasmsl, HanpuMmep. VIx MHOTO BUJIOB.

Hrops: Kak s noHmMmaro, ypearsiazmMa, MHUKOIUIa3Ma M XJAMUAMS OTHOCATCA K
rpubkam. 1 popmupyrot munenuii.

Hpuna: Her, rpubku — 370 apyroe. OTO TOXE MHUKPOOPraHHW3M, HO OHH
pPa3MHOXKAIOTCS TMMO-ApyroMy. Bo-NepBBIX, y HHUX COXpaHSIOTCS CIOPBI U JPYroi oOMeH
BEUIECTB, HANIPUMED, y KaHauabl. OHA MO-ApYroMy BBITIISAWT, HE MOXKET TaK aKTHMBHO, KaK
XJIaMUJUS, PAcHpOCTPAHATBCS MO JKMBBIM KieTkam. [l KaHauabl, Kak W JUIS JIpYrHX
I'pUOKOBBIX, XapaKTepeH TOT OOMEH BELIeCTB, YTO OHA IHUTaeTcsl OO0JIOMKaMM KIIETOK,
MEpPTBBIMH, TJIe HY)KHO Majio (EpMEHTOB Ui MepeBapUBaHMs, STO TOTOBBIH OPraHUYECKUI
MaTepual.

W mo wactoTam Toke paznuyaroTcs. Jlaxe oauH rpuOOK OT JAPYroro OTIMYACTCS TaK
XKe, KaK, Halpumep, cTapUIOKOKK OTJINYAETCS] OT CHHETHOMHOM ManioukH.

Hrops: Otianuaercs, HO y BCEX Yy HUX OJHA NIPUPOAA, KOTOpask YHUUTOXKAET YEIOBEKa.
Ero Boito, pasyM U CHIBI - BCE OTHUMAET.

Hpuna: S xouy cka3arb, 4T0O MHUKPOOHMOJIOTHS - OYEHb WHTEpecHas Hayka. OdeHb
OonblIoe pa3sHOOOpa3Me MHUKpPOMHpa BOKpYr 4YeloBeka M BHyTpu Hero. Hampumep,
KOJINYECTBO KJIETOK OaKTepHaTbHON U TPHOKOBOW MPUPOIBI, KOTOPOE HAXOAUTCS B UEIIOBEKE,
NPEBBIIIAET KOJMYECTBO €ro KieTok B 3-5 pa3. Ho u3 Bcero pazHooOpa3usi MUKPOOHOTO
MHUpPa, MUKPOMHUPA, TOJIBKO 1% OpraHm3MOB MMEIOT ONACHBIM XapakTep B3aUMOJICHCTBUS C
YeJI0BEKOM. BOJBIIMHCTBO — 3TO CUMOMOHTHI, JINOO canpodUThl, TO €CTh T€, KOTOPbIE IPOCTO
HaXOAATCS PAIOM, HO HE IPUHOCST HU BPE/A, HU MOJb3BI.

Ho, ecin y yenoBeka OyJIeT CHHXKATbCS UMMYHHMTET OT KaKoro-iubo gaxrtopa, amubo
OH Oyzner u3 ce0s HUCIyCKaThb HETaTUBHYIO SHEPTHIO, KOTOpas Oy[eT pasapaxkaTb 3TH
MHUKpPOOBI, KOTOpPBIE B HEM HaXOJATCs, TO BO3MOKEH MX MEePeXo]l Ha MUTaHHUE C IIOMOUIbIO €To
TKaHe#, TO ecTh arpeccusi. Y JMOOBIX MHUKpOOOB Toke ecTh Jlymu. OHM XOTS BOIUIOIIAIOTCS
BO MHOTHE TeJla MUKPOOOB, HO, TEM HE MEHEe, OHM KHBbIE M UYBCTBYIOT JJOOPO U 3710, KaK
cBeT U TbMy. OT CBETa OHM YCIIOKAWBAIOTCS, IEPEXO/AT HA MUTAHUE HEHY)KHBIMHU UYEJIOBEKY
HIJaKaMH, TOKCMHaMu. OHM MOTYT Ja)ke pacIieIuisiTh MoueBUHY. O4YeHb MHOTHME MHUKPOObI
MOTYT pacIleIUIsTh BpeIHbIE Ui YeJI0OBEKa BELIECTBA, HA00OPOT, TIOMOTaTh EMY.

Ecnyn denoBek HaXOAWTCS B HETAaTUBHBIX YHEPIUSAX, TO JIaXKe T€, KOTOpbIE ObUIM IS
Hero 0e300MIHBIMU, KWJIM Ha €ro KOoXK€ WM BO PTY, OHM, UyBCTBYS 3TH HETaTHUBHbBIC
9HEpPI'UH, CaMU CTaHOBSTCS arpECCUBHBIMHU, MPEOJIOIEBAIOT Oapbephl.

46:03 Buyrpukierounbie narorenbl. bakrepunodaru.

Hropb: MHe MHTEpPECHO, YTO BHYTPUKIETOYHBIE Mapa3uThl BCET/Ia IMPEO0IEBAIOT
Oappepbl M Jake 370POBOTO UENOBEKa CTpeMsTcs caenarth OonbHbBIM. Kak 3Tomy
MaKCHUMAaJIbHO HpOTI/IBOCTOHTB?

Hpuna: YV Hac ecTh O4eHb OOJBIIOE KOJIMUECTBO OakTepuodaroB, KOTOPHIE TOXKE
XKHUBYT BHYTpU OaKTepuil, U KOTOpPHIC YEIOBEK MOXET Oe30IMacHO sl ceOs MOrIomaTh XOTh
nenbMu tutpamMu. OHM TPUCIIOCOONICHBI U Pa3MHOKEHHUS BHYTPHM MUKPOOOB U JUISL MX
YHUYTOKCHHUA. A BHYTPUKJIICTOYHLIC MMATOI'CHBI — 3TO IOXOKHUEC Ha 6aKT€pI/IO(1)aFI/I, TOJIBKO
OHM ]ISl HAIINX KJIETOK Crienu(UIHBIL.

Hampumep, xonepnbiii BubpuoH. Hama Hayka oOHapyxuna Oonbme 250



pa3HOOOpa3HBIX BHUPYCOB, KOTOPHIE €ro MOpa)karoT. DTO MPH TOM, YTO CaM XOJEPHBIH
BUOPHOH OYEHb YacTO BBI3BIBACT CMEpTENIbHBIE 3a00jeBaHusl y dyenoBeka. O yeM 3TO
ropopur? O TOM, 4YTO TakHe XKHUAKOCTH ¢ OakTepuodaramMu (C BHYTPUKICTOYHBIMU
MaTOT€HaMM ), HA0OOPOT, UCTIOIH30BATUCH JJIS JICUCHHUSI.

Hrops: [la, HO, K COXaJIGHUIO, OHU OCYIIECTBIISIOT TOPU30HTAIBHBIN MePEeHOC TeHOB
y OakTepuii, 4TO CIOCOOCTBYET BBIPAOOTKE PE3UCTEHTHOCTH K JIFOOBIM BHJIaM TIPOOIIEM.

Hpuna: Pe3ucteHTHOCTh BBIpabATHIBAETCS Y MUKPOOOB OU€Hb OBICTPO K IIOOBIM
BO3JICHCTBHSIM, B TOM YHCJIC K aHTHOMOTHKAM, TIOTOMY YTO OHH KuBbIe JlyIH, y HUX €CTh
WHCTHHKT Pa3MHOXEHHS. 32 CYET OYEHb OBICTPOTO JEJIEHUSI U OYEHB JIETKOTO BOSHUKHOBEHUS
MyTalliil B UX KJIETKAX, B UX TEJAX, MEPEHOCAT Ty HH()OPMAIIHIO, KOTOpast MeIIaeT JeHCTBUIO
npenapaToB Win (aros.

48:15 O3onoTepanus, yiabTpadguoier.

Hrops: [a. [Jymaro, 4ToOBI 3puUTeleld M caymaTeiaeil HE YTOMIISTH CIMIIKOM
MUKPOOHOJIOTHEH, MOXKHO 00OCYIUTh YTO-TO OOJIee MHTEPECHOE U MOHSITHOE.

TexHomOTMM, KOTOpHIE COTHM JIET TPUMEHSIOTCS: 93TO  yIbTpadUOoIeTOBOE
BO3/ICIICTBHE, 3TO BO3JICHCTBUE 030HA, KaK ra3a, Te€ TEXHOJIOTHH, KOTOpPbIE 3allyCKalOT BCE 3TH
BHYTPUKJICTOYHBIC TPOLCCCHI, aJallTAlITMOHHBIC MCXAaHW3Mbl B YCJIIOBCKC. I[aBaﬁTe O HHUX
HEMHOXKKO MTOTOBOpUM. Baiiie BusieHre BCero 3Toro: 030HoTepanus, yibTpaduoieT u Bce To,
YTO BO3/ICICTBYET Ha KIIETOUHOM YPOBHE.

Hpuna: Ilpo o30H s Mory no00aBUTh, YTO STO CTUMYJATOP €ro COOCTBEHHBIX
OHCPICTUYCCKUX MPOLUECCOB YCPE3 KOHTAKTBI, B TOM YUCIIC C MUTOXOHAPHUAMHU B KIICTKAX U
MyTeM YHUUYTOKEHUS TAaTOTeHHOHN (IIOPHI.

UYro kacaercst ynbrpaduosera, To 3T0 aHTUOAKTEpHAIBHBIN APPEKT 3a cUeT BBICOKOU
SHEPreTHKU CBETOBBIX Jyued. Uro Takoe ynbTpaduoner? DTO YacToTa SHEPruw,
OHCPIrCTUYCCKHUX BOJIH, Bbl UX HA3BIBACTC 0OBIYHO q)OTOHaMI/I, Mbl HCMHOXXKO pacXxoauMcH,
9TO OOJbIlIas 4acTOoTa 3JIEKTPOMATHUTHON BOJHBI, KOTOpas HE BOCIHPHUHHUMAETCS BalIUMU
ria3amu, Kak cBeT. OHa BbIlIE 0 BUOpALMsIM, HO, TEM HE MEHee, OHa, Momnajasi B KOHTAKT ¢
9TUMH MHUKpPOOPTraHHM3MaMH, TOXE TOJaBiIseT UX BoO3AecTBHE. OTO KacaeTcs uX
pa3sMHOKEHUS.

A 4TO KacaeTcs BO3/ICHUCTBUS HA UEIOBEKa, TO B YMEPEHHBIX J103aX 3TO CIIOCOOCTBYET
BI)Ipa6OTKe BUTAMHWHOB, YKPCIUICHUIO HMMYHHUTCTA W IIOBBIICHUIO YPOBHA JKU3HEHHOU
SHEpruM B KieTkax. Ho ymepeHHOe BO3JeiCTBHE Tak ke, Kak ¢ 030HOM. BbI 3HaeTe, 4TO
Ype3MepHOE HCIIONb30BaHUEe yiabTpaduosera, TeM Oojiee KOPOTKHUX BOJH, KOTOPHIH Ooiee
BBICOKOBHOPAIIMOHHBIN, MOYKET MPUBOAUTD K MOBPEKICHUSIM TKaHEH.

51:09 Tsa:xenaa Boaa.

Hrops: Eme Ttakoii Bompoc, naBHO xoren 3anate. HaBepHoe, MuaracKayc moxer
orBeTuTh. UTo BBl MOXKeTe ckazaTh 0 Tskenod Boae? Hackonbko OHa mojie3Ha WM BpeaHa
JUTsl opranusma’?

Hpuna: HyxHo eMy 00bSICHUTH. Y HUX HECKOJIbKO Jpyras Hayka. OHU HE HA3bIBAIOT
BOJIOPOJI Pa3HBIMU U30TONAMU. JJisi HUX 3TO OJMH JIEMEHT.

(MuaracKayc roBoput) Sl 3Haro, 4To BBl Ha3bIBAETE TSHKEIOW BOAOW. ITO BOAOPOI,
KOTOpPBIH M3MEHEH TaKUM 00pa3oM, YTO B €r0 aTroMe MEHSETCS MPOLIEHTHOE COOTHOIICHUE
JHEPreTHYecKUX ypoBHEH. Bbl 3T0 Ha3piBaeTe 5SIEKTpOHAMH, a MBI Ha3bIBaeM
SHEPTeTUYECKUMHU YPOBHSIMH.

Yro xacaercs JedCTBUA ATOW BOAbl. [logpoOHBIE HCCIENOBaHHUS TaKOW BOJIBI
MOKa3aJIk, YTO 3a CUET MAcChl M DHEPreTHKH (BBl 3HAETe, YTO JIF00as BOJA 3allOMHUHAET
uHbOpMaIUIO, PHEPTHI0) BOJA, KOTOPYIO BBl Ha3bIBa€TE TSKENOH, 3a CUET DHEPIeTUKH €e
aTOMOB 3allOMHHAET €€ JydYllle, HO KaK TMOJIOKHUTEIbHYI0, TaK W OTpPULATEIbHYIO, U



NEPEHOCUT B OPraHU3M. YBEJIMYUBACTCS KPHUCTAUIM3YIOL[as CIOCOOHOCTh €€ MOJIEKYN H
MaKpOMOJIEKYJd, TO €CTh CKOIUICHHS MOJIEKYJ, 3allOMHHATh HSHEProMH(POpMaLUI0 U
IIPOBOJIUTH €€ B OPraHu3M.

Hrops: Bcee, 4To BBl MOXKETE CKa3aTh 110 OBOAY TSXKENOM BOJbI?

Hpuna: Jla.

Hrops: [louemy npu yBEIWYEHHWH B NPOLIEHTHOM COOTHOLIEHHWH TSYKEIIONW BOJBI B
OpraHm3Me, y BCeX 3aMelIsieTcss MeTaOosu3M, MPUBOAMT MX K OECIJIONUIO M, BOOOIIE, K
CTapeHUIO U CMEPTH.

Hpuna: Bo3M0OXHO, BBl pa3Hble IITYKH Ha3bIBAETE TAKEIOU BOJOM.

Hrops: A roBopro 0 TOil BOAE, B KOTOPOW MOMHMO MPOTOHOB BOJOPOJA €IIE €CTh
OJIMH HEUTPOH uiu OoJiee, MOATOMY OHA TsDKemasl.

Hpuna: A xak oHa HAaKaIUIMBAae€TCs B OPraHU3MeE, €CNIM JUIsl €€ MOIY4YEHHs HYXKHO
ONpEJIETICHHOE SHEPreTUUECKOE BO3ACHCTBUE HA BOAY, KOTOPOE, KCTAaTH, HE OYEHb ITpocToe?

Hrops: OHa HakaruMBaeTcs, IOTOMY YTO OHA BE3/E€ €CTh B IPUPO/IE.

Hpuna: Ona ecTb B OY€Hb MalbIX KOJIWYECTBAX, HO, YTOOBI €€ HAKOMHUTh, HYKEH
OUEHb CEpbE3HbIN IHEpreTUYecKuil npouecc. S ceituac Oyny TOBOPUTH A3bIKOM Ballel HAyKH,
MOTOMY YTO MBI HE MOJIb3YEMCS CIIOBOM HEHTPOH.

UToOBI HEUTPOH BBECTU B aTOM BOJOpPOa, HY>KHO MOTPATUTh CEPhE3HYI0 IHEepruto. 1
9TO HE MPOCTO HArpeBaHue, MW KUIISTYEHHE U OXJaXJeHue. ITo ropa3fo Oojee cephe3HbIe
JHEPreTUYECKUe MPOLECChl, KOTOPHIE CXOJHBI, HAIPUMEP, C ONpPEAEICHHBIM paJuallMOHHBIM
NOTOKOM. [IOTHOCTBIO TSDKENyr0 BOAY BO3MOXHO TOJYYWUTh NPHU BAIIMX TEXHOJIOTHSX B
nabopaTopuu.

Hrops: K coxaneHnuro, Bcs IJIaHETa 3apakeHa 3TOM TSXKEJIOW BOAOW. 3a moclieiHee
BpeMs ObUI0 odunmansHo 3apernctpupoBaHo 2000 spepHBIX B3phIBOB. Ele OeckoHedHOE
KOJIMYECTBO ObLIO 70 3TOoro. JloauM cTapeoT ¥ yMHUPAIOT, MOTOMY 4YTO TsDKenas Boja
YHUYTOXKAET MUTOXOHPHH.

Hpuna: OT caMuX SAEPHBIX B3PBIBOB, €CIIM OHU MPOUCXOIUIN, TO PACIPOCTPAHEHUE
PaIMOAKTUBHBIX BEIECTB, KOTOPBIE M3IY4YalOT ONpEEICHHbIC YHEPTUHU, KaK Mbl Ha3bIBaeM,
paauaiueii, BO BCEX BEUIECTBAX, B TOM YHCIE PaJUOAKTUBHOM THIE YIiepoJa, KOTOPBIHA
OyZeT BXOJWUTh B KOHTAKT C TKaHAMU B (opMe MHIU, 3TO OyaeT B ThICSYM pa3 Ooiee
MaciiTabHOe TO BO3ACMCTBHIO Ha OPTaHU3M OT SJEPHOTO B3PHIBA, YEM OT TSKEION BOJIBI.
Tam yxke nouaeT paguanus.

Hrops: Bee monm ctapetoT KIMEHHO U3-3a TSHKEJION BOJBI.

HWpuna: Urops, noporue npy3bst! JlelCTBUTENBbHO, WHOTAAQ Hay4YHbIE TEOpUU
pacxoJsATCs, HO HUYETO B 3TOM CBEPX KPUTUYHOTO HET. Y HUX APYTOM B3IJIAJ HA PEAIbHOCTD,
JIpyrue uccienoBaHus. Bo3MOXHO, OHM Ha3bIBAIOT TSKEJION BOAOW HE TO, YTO HA3bIBACT
Urops.

HyxHo netanbHO CMOTpPETh, HAaBEPHOE, B AIKCIIEPUMEHTE ITO BCE MOKA3bIBATh, IOTOMY
YTO, BO3MOKHO, OHH OJJHUM M TE€M K€ CJIOBOM Ha3bIBAIOT Pa3HbIE BEIM, KOTOPHIE HA PYyCCKOM
s3pIKe Tak 3Bydar. Tem Oosee, Mbl C pa3HBIX IUIaHET. bbIBaeT, Aake ydeHble Ha OJIHOU
IUTAaHETE M3 Pa3HbIX CTPAaH WM PAa3HBIX BPEMEH IMOBTOPSIOT HKCIIEPUMEHTHI APYT Jpyra u
HAXO/JISAT, YTO HA3BIBAJIM OJIHUM M TE€M >K€ Ha3BaHUEM Pa3HbIE MPEIMETHI.

Hrops:  ceiluac mpoBOXKY HCCIEIOBAHUS W TEOPETUYECKH, U MPAKTUYECKH
BBIKJIQ/IBIBAIO HA CBOEM KaHalle BHJeo. bimkaiimme 5 Buaeo OyayT TOUHO TIO TSHKENOW BOJIE,
g OyIqy caMmble-caMble TOMOBBIE MCCIIEOBAHMS OTKPBIBaTh. DTO UMEHHO CTapeHUE JIIOJEH, C
YeM OHO CBSI3aHO, M KaK €ro mpeoTBpaTUTh. JlJis TeX, KTO XOUYeT, MOXKET O3HAKOMMTbHCS,
COCTaBUTh BOITPOCHI HA CIEYIOLIUHI pa3 U 33J1aTh UX MHOILUIAHETHBIM APY3bsIM.

Hpuna: [Ipexnae coctaBb Bonpockl. Kakue OyayT OTBETHI, Takue U OyIyT.

Hrops: [a. JltoGbie OTBETHI — 3TO BCEria MHTEPECHO, MUIIIA IS Pa3MBbIILICHHUS.

Hpuna: [la, cornacHa.



Hrops: Otnuuno! bmaromapro, npysss, 3a BHuManue. Kanan «BioPatrioty. Cambie
TOTIOBBIE MCCIIE0BAaHUS KacaTeIbHO 3/J0POBbS U MOJIOAOCTH. biaronapro.

Hpuna: bnaronapro Bac, goporue apy3bs, 3a BHUMaHue. biaromapio, Urops, 3a
BOMpockl. beuto oueHb nHTEpecHo. Haneemcsi, 3To He mocneansst Bcrpeva. Jpy3bs, 10 HOBBIX
BCTpeu!

Avpexc.[13eH Buageo-kaHan «Kaccuones - MpuHa lNogsoposa»
https://zen.yandex.ru/cassiopeia_center

PyTty6e Buaeo-kaHan «KACCUOTIEA - UpwuHa Mogsoposar
https://rutube.ru/channel/23349637/ youtub

youtube Buaeo-kaHan «kKACCUOINEA — UpwuHa Moasoposa. KOHTakTbl ¢ BHE3EMHbLIMU
UMBMAN3aLMAMM»
https://www.youtube.com/channel/UCGebHjxFIDL8kRNejhoDQRg
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