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YAUBUTEJIbHOE TEJIO

HaweMy B1gy NnoHAQoO6MNOCh MHOMO MUMAIMOHOB JIET 9BOSTIOLMM, YTOBbI CTATL TAKMM,
KAKMM Mbl ero 3HaeM cendac. U a1o 6bino coBceM He npocTo. [lofiroe BpeMsi Halle
Teno 3BOMIOLMOHUPOBAIO, MPUCMOCAGIMBASCH K OKPYXAIOLLEn cpene, v 3TO OYeHb
LLeHHOe [OCTMXeHWe. besycnoBHO, CTOUT 06 3TOM 3HATH U 3ALUMLLATL €ro OT TOro, YTo

MOXET eMy HABPEOUTb.

YacTo opraHu3m Yenoseka NO NPOU3BOANTENb-
HOCTM CPaBHMBAIOT C MalUMHOW. [lencTBUTENbHO,
Hale Teno paboTaeT OYeHb CMAKEHHO: KOCTM
W MbILLLbI, KULLEYHMK 1 sKeNyaoK, MO3I 1 Nerkue,
W MHOTMe Apyrme opraHbl M CUCTEMbI CBA3aHD
OpYyr C APYroM, 4Tobbl Mbl MOMIM KaK MOYKHO
nyye pyHKUMOHMPOBaTb. Ho Ha caMoM aene
Mbl ropaspo 6onblue, YeM NPOCTO MaLIMHA,
W, ecnu BAPYr YTO-TO B HAC C/IOMAETCH, Mbl
He CMOyKeM Tak /1IerKo MoMeHATb cebs Ha Ho-
BYIO MOJesb.

CUJIbHOE TEJ1IO

Halwe Teno o4eHb cuibHoOe, cnocobHoe camo-
cTosTeNbHO ceds 3aLMTITL OT MHOMMX BO3MOXK-
Hbix onacHocTen. OHO MOMeT BOCCTaHaBW-
BaTbCs, MO KpaWHer Mepe YaCTUYHO, eCnn ero
noepeannu. PaHbl 3akM1BaIOT, B XyLLIEM CyYae
ocTtaenasa pybel. CnomaHHble KOCTWU cpacTa-
toTcst. CUHSAKM NPOXOAAT MO NPOLLIECTBMKN Bpe-
MeHW. Ho B mepByto ovepeab Hall OpraHmsm
yMeeT CNpaBnsTbCa CO MHOMMMM CNOKHOCTAMM,
O KOTOPbIX Mbl YaCTO Aae He MNoAO3peBaeM.
Hanpumep, oH perynmpyeT cBoto TemnepaTtypy,
€CNW Ha yNrLUe CIMULLIKOM $KaPKO MM CIMLLKOM
XOMNOAHO, MOAAEPKMBAS €€ Ha YPOBHE, OMTh-
Ma/lbHOM ANna achbcberTrBHOM pabdoTbl. Kpome
TOro, KaskAbl [AeHb, CaMu TOro He 3aMevas,
Mbl CTasikMBaeMcs C OOMbLUMM KOANYECTBOM
MUKPOOPraHM3MoB. M gaske ecnmn KakoMy-To
M3 HWUX YOAETCS MPOCKOb3HYTb U BbI3BaTb 3a-
©oneBaHue, Halle Telo OpraHM3yeT npekpac-
Hyto 0OOPOHY, UTOObI OT Hero ns3GaBUTbCS.

XPYNKOE TENO

B 1O ke Bpema Teno yenoseka o4eHb XpynKoe,
MOTOMYy YTO 3TO B3aMMOCBHA3aHHas CUCTeMa,
B KOTOPOW KaskOblM 3NEMEHT BaskeH ANS XOPO-
wen paboTbl.. TO €CTb A1 TOro, YTOObI KNUTb —
He TyskuTbl

Hanpumep, cepaue neperadvsaeT nuTta-
TenbHble BELLECTBa W KUCNopoa, HeotxoanMble
L5 KM3HKM BCero opraHuama. [lonyuvaetcs, yto,
€CNM OHO HaumHaeT paboTaTb HEMHOMO XyyKe




OPTrAHbl YYBCTB
HE3AMEHUMDI... NOYTH

Bnaropops 3HAHMAM M3 PASNNYHbLIX HO-
YYHbIX OBMACTEeN — TAKMX, KAK, HAMPU-
Mep, OMOTEXHONOMMN, —y4YEHBIM YOAIOCh
PA3PABOTATb MCKYCCTBEHHbBIE KOHEYHO-
CTW, CNOCOBHbIE YYyBCTBOBATb MPUKOCHO-
BEHWe, U creumansHoe 060pyaoBAHME,
KOTOPOE MOXET BEPHYTb 3peHne unm
cnyx. IHoroa 210 060pynoBaHME CTOUT
OYeHb [OPOro U He BO BCEX CIy4asx
ONPABObIBAST OXUOAHMUS, HO 3TO BAXHbIN
LWAr K TOMY, 4TO6bl BEPHYTb CMOCOBHOCTb
YYBCTBOBATb TEM, Y KOrO €& COBCEM
He 6blNO UMK KTO eé& noTeps.

O6bIYHOro, OT 3TOro MocTpafaeT BCE Teo.
[pyron npumep — oTO NULLEBAPEHME: ECNN Tbl
ellb He300POBYIO MULLY MK Yy Tebs ecTb Ka-
koe-TO 3abofieBaHMe, opraHM3My MokeT OblTb
HEe4OCTaTOUHO NUTaTeNbHbIX BELLEeCTB AN Noa-
AEPKAHMS CUM NN MOYKET BO3HMKHY T HEXBATKA
Yyero-To gpyroro. Hanpumep, BUTaMMHOB, KOTO-
pble MOMOralT COXPaHWUTL 340POBbe.

Ho 300poBbe — 9TO He TOMbKO ¢MexaHuKaY:
HanpuMep, cTpecc MK rMy6GoKoe YyHbIHWE Ha-
pyLatoT Halle naeasibHoe paBHOBECKE 1 MOrYT
co3fdaTb HaM Hemasno npobdnem!

TENEPL NOHATHO!

Haw opraHvM3m — 3TO He MauliMHa, KOTOpPYio
MO>KHO MOMEHSITb, €CAM OHa CAOMaAach. Kaxapii
M3 HaC YHMKAAEH, M KaXKAblA M3 HALLIMX OPraHoB
Ba>kKeH, 4ToObl XopoLlo ce6s YyBcTBOBaTh. KoHeu-
HO, Halle TeAO XOPOLLUO CrPABASIETCS CO CAOXKHO-
CTSIMM, HO Mbl BCE PaBHO AOAXHbI MOMHWUTb O TOM,
YTO ero Hy>KHO 6epeyb. A AASl 3TOrO HYXKHO
C HMM XOPOLLUEHbKO MO3HAKOMMTbCA!

HAYAJNO 3HAKOMCTBA

YHUKAJIbHOE TEJ1O

Hawe Teno yHukanbHo. M3 roga B rog 6naro-
[aps HaY4YHbIM MCCNeAOBaHMUAM WM MOCTOSHHOMY
COBEPLIEHCTBOBAHMIO TEXHOOM MM Mbl BCE Ny\-
Wwe u Aydlle ero nosHaem. MeamnkaM He TOMb-
KO ydanocb paspabdoTaTb HOBble /1€KapCTBa,
HO W, K MPUMEPY, MCKYCCTBEHHbIE KOHEYHOCTM
ONS TeX, KTO MX NOTePss, MW MMMAaHTbI, KOTO-
pble MO3BONAIOT BEPHYTb CMyX.

OpOHako ke 3aMeHa He MOYKET MOMTHOCTHIO
KOMMEHCMPOBAaTb TO, Yero YenoBeK SMLLKIICS,
Tak 4TO NpochuNarKT1Kka BCE-Taku BCerfa fyd-
Wwe neyeHuns. BoT nouemy HysKHO MOMHWUTb, YTO
TENOo HyskAAETCs B 3aLUMTE, M Mbl AOMKHbI 3HATb,
YTO HaHOCUT eMmy yLLePO, a 4To, HaOOOPOT, ero
yKpennseT, noMoras eMy NpeofofeBaTb COMK-
HOCTK. A ellle HY»KHO 3HaTb CBOE Teso, YToObl
MOHMMaTb ero MNoTPeOHOCTH, BO3MOKHOCTU
W orpaHuueHus.




YTO TAHOE HMU3Hb

Koroa ™Mbl BUOUM NeTALWYIO NTULY, Mbl CPA3Y NMOHUMAEM, YTO 3TO XMBOE CYLLECTBO.

Ho Mbl 3HaEM, UTo neTdme No Heby O6NaKA TOYHO HEXMBLIE. Y HAOC He Bbi3blBAET
COMHEHWI, YTO OEPEBO, CTOsILLES 3MMOM 6€3 NINCTLEB, XMBOE, U BECHOM OHO MOKPOETCS
LLBETAMU. A BOT KOMHM MOL, €ro KOPHAMU HEXMUBBIE... HO NoYeMy? MHA4Ye roBops, KAK Mol
NOHMMAEM, YTO OOHO CYLLECTBO XMBOE, A OPYroe HET, U YTO TAKOe XWU3Hb?

Buonoru, To ecTb y4YeHble, M3yyatoLmne sKU3Hb,
BbIASNMAM HECKOMBKO YepT, KOTOopble ABNAIOT-
cs O6LWMMKM ANs BCEro kmBoro. [pesxkae Bcero,
sKMBble CYLLEeCTBa COCTOSAT U3 KNETOK, OTASNEH-
HbIX OT BHELLHeN cpeibl MeMbpaHon, obnafatoT
0CO6OW BHYTPEHHEN CTPYKRTYPOM M coaepskaT
XMMUYECKME BELLECTBA, BbINOMHAIOLLME Pa3Iny-
Hble YHKLNM.

OOHA KNETKA UIN MHOIO

HekoTopble opraHW3amMbl COCTOST M3 OOHOM
KNETKN W MOSTOMY Ha3bIBAOTCS OAHOKMETOY-
HbIMKM. Hanpumep, TakuMu ABNSKOTCS OPOSKKM,
HEeKOTOpbIe U3 KOTOPbIX MCMOMB3YIOTCA C ApEB-
HeMLNX BpeMeH Ans Toro, 4ytobbl Aenatb xn1ed
W aNIKOronbHble HanWTKM. MHOFORNETOUHbIE Op-
raHM3Mbl COCTOSAT M3 MHOXECTBa KNETOK, Op-
raHM30BaHHbIX B Gonee unmM MeHee CIOKHYIO
cucTemy. B 9TOM cnyuyae KNeTkun cneumanmnsm-

OAHOKJIETOYHbIE
OPrAHU3MbI

MHOTIOKJIETOYHbIE
OPTAHU3Mbl

7,

POBaHbl, TO €CTb Kakaas M3 HUX LenaeT yTo-
TO OCOBEHHOE, Yero He MOryT AenaTtb Apyrve
KNETKM STOrO ke opraHmama. Hanpumep, KneTku
cepaLa MOryT CoKpaLlaTbes, YToObl cepale Oum-
NOCb, @ RNETKM HEPBHOM CUCTEMbI MOTyT nepe-
AaBaTb COOOLLEHMS.

MCMNOJIb3OBATb SHEPTUIO U...
NOANEPXXUBATb CTABUJIbHOCTb

N camble 6GofblUMe, 1 CaMble ManeHbKM1e sK1Bble
CyLLecTBa AOSKHbI YMETb HAXOAMUTb U MCMOMb-
30BaTb SHEPIMIO ANS TOro, YTOObI PacTu 1 pe-
arMpoBsaTb Ha NPOMCXOAsLLee BOKPYr — OOHWM
C/IOBOM, YTOObI OCYLLECTBNATb BCE CBOM »KM3-
HEeHHble dyHKUMK. TONNNBOY, KOTOPOE NPeAno-
YMTaeT KaxkAoe M3 3TUX CYLLEeCTB, MOKET OblTb
CaMbIM Pa3NYHbIM: €CTb, HaNpPUMEP, OOHOKNe-
TOYHble GaKTEPUM, KOTOPbIE YMEIOT M3BNEeKaTb
SHEpPruo 13 nnactMaccesbl!

Elle ogHa oTnnumTensHas YepTa sKMBbIX Cy-
LWeCcTB — 3TO WX CNOCOOHOCTb MOAAEPIKMBATL
BHYTPEHHMI GanaHc, KOTOPbIA Ha3blBalOT ro-
MeocTa3oM. Bo3bMeEM, HanpuMep, Halle Teno:
OHO MOTEET B kapy W APOskMT OT xonoda. Oba
MEeXaHW3Ma NO3BONAIOT HaM NOAAEPKMBATL MO-
CTOSAHHYIO TeMmnepatypy B pavoHe 37 °C.

BOCMNPOU3BOOAUTLCA
N 3BOJIIOLMOHUPOBATD
Bce skuBble cyllectBa pacTyT M BOCMPOM3-

BoAsTCA. HeroTopble ncnonb3yoT 6ecnonoe
pPa3MHOXeHHe, B pe3y/bTaTe KOTOPOro nosny-



YaIOTCS OPraHW3Mbl, MOEHTUYHBIE UM MOYTH
MAEHTUYHblE pOAMTENSM. Y APYIrX OPraHM3MOB
POANTENBCKME XaPaKTEPUCTUKM CMELLMBAIOTCS,
M B CrnefylolleM MOKOoNeHWM Bcerga nonyda-
OTCS KarMe-TO HoBble KOMOWHaumu. B aToMm
cnydae pedb MOET O MONIOBOM Pa3MHOMEHMM.
HakoHel, BCEM KMBbIM OpraHM3mMaM CBONMCTBEH-
Ha ®BOMIOLUMA, TO €CTb OHM MOIYT MEHSTbCH
13 MOKONEHWS B MOKONEHWe. 3Ta CMOCOOHOCTb
MNO3BO/IMNA KMBbIM CYLLECTBaM HACeNTb Pas-
IMYHbIE, MEHdAIoWMECH CO BPeMeHeM cpefpl
obuTtaHus. Beab B pesynsrate Takmx M3MeHeHWM
sKMBble CyllecTBa NpuodpeTaloT HOBble Yep-
Tbl 1 cnocobHocTu. Bnarogaps vM, Hanpumep,
LUBETblI MMEIOT Takune POopMy M LBET, KOTOpble
MPUBMEKAIOT HACEKOMbIX-OMbINUTENEN, a Yy NTUL
Takme Nerkme KOCTH, YTO OHM MOTYT MOAHMMATb
cebs B BO3yX W NneTaTb.

TENEPL NOHATHO!

’KunBble opraHM3mbl, KOTOPblE HAaCEASIOT Hally MAa-
HeTy, OYeHb Pa3AMYHbl MeXXAy cob6oi. OueHb-OUYeHb
MaAeHbKMe VAW COBEPLLUEHHO MMraHTCKMe, OHM Ha-
CEASIIOT BOAY, 3EMAIO M HeGO, U Y HUX Y BCEX €CTb
HeKoTopble 06LWME YepTbl: OHU CPOPMMPOBAHDI

M3 KAETOK, YMeIOT UCMOAb30BaTb 3HEPIUIO U MOA-
AEpP>KMBATb CBOW BHYTPEHHMIN 6aAaHC, pacTyT, BOC-
NPOU3BOAATCS N 3BOAIOLUMOHUPYIOT CO BPEMEHEM.

HAYAJNO 3HAKOMCTBA

A BUPYCbl TOME
HUBLIE?

Mo MHEHMIO MHOTUX MCcrneaoBaTenen, BM-
PYCbl HEMb3S CUUTATb XMBBIMU CYLLIECTBA-
MW; 3TO TAK HA3bIBAEMbIE «BMONOrmyeckme
efnHnupl». OHM Beb HE COCTOST M3 HACTO-
ALMX KNETOK, U Y HUX HET COBCTBEHHOrO
O6MeHA BellecTB. 19 TOro 4Ytobbl PACTH
1 BOCMPOW3BOOMNTLCH, MM MPUXOONTCS UC—
MNOMb30OBATL APYrMe OPraHn3Mbl, Y KOTOPbIX
OHW «KPAOYT» MHCTPYMEHTbI A58 CO30aHMUS
HOBBIX BMPYCOB. «Bopys», HekoTopble BM-
PYChbl BbI3bIBAIOT Yy YenoBeka 30601eBAHMS
(He Bce, O TOMbKO MEHBLLAS UX YACTb).
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ObLLEE NMPOUCXOMAEHUE

Mukpockonuyeckme [Poxxu, 6narogaps KOTOPbIM Y HOC eCTb X1e6; OBLA, KOTOPAs
NACETCA HA Nyry; HOBOrOAHSA €5IKa U 6aKTEpPUS, N3-30 KOTOPOW Thl 3a6onen: oTkyad
NPOM30oLWNN BCE 3TN GOPMbI XMN3HN? N KAK Mbl MOXEM KnaccnudbuumposaTb BCE
HEeMbICTMMOE PA3HOOBPA3ME XMBbIX OPraHU3MOB, HOCENSIOLLMX 3eMIo?

Bo MHOroM MPOUCXOsKAEHME SKU3HM O CUX MOP
OCTaeTCsi TamHoW, NOAOOHO WCTOPWMK, Havana
KOTOPOW Mbl HE 3HAEeM U KOTOPYIO MblTaeMmcs
BOCCTaHOBMWTb, KaKk cliefoBaTenu, cobupato-
lwme YAMKM, CBMOETENbCTBa, pasdpocaHHble
BO BpeMeHu. V3yyasd hopMbl sKU3HW, YYEHbIE
NoNbITaNMCb BOCCTAHOBUTL LieNb COObITUN, 13-
33 KOTOPbIX OHM CTaU MMEHHO TakMMM.

3AHATHbIN CYNMYUK

Korpa Halwa nnaHeTa ToNbKO-TOMbKO ChopMuM-
poBanacbh, oHa MpeAcTaBnsna coOoM OrHeH-
HbI LIap, Ha KOTOPOM He CMOIMMO Obl BbIXKMUTb
HUYTO kMBOE. [TOCTEMEHHO OHa Oxnaskaanacs,
HO AOMKHO OblIO MPOUTM eLlE OYeHb MHOro
BPEMEHM, UTOObl Ha HeW CNOKMUINCH YCNOBKS,
HeoOxoaAMMble AN MOSBNEHUS XK1BbIX OPraHi3-
MOB. YCNOBMS 3TWU CUIbHO OTAMYANIMCH OT Hbl-

HeLHKX. TeM He MeHee, BeCbMa BEePOATHO, YTO
13 BELLeCTB, MPUCYTCTBOBABLUMX Ha Hallen nna-
HeTe, CMOKMNOCH TO, YTO Y4YEHble HasblBalOT
“nepBHYHbIM 6YNbOHOMY» — CMECbHIO 3/1EMEHTOB,
B KOTOpOW 06pa3oBaMCb NepBble OpraHuye-

BUOCDHEPA

Brocdepor HO3bIBAKOT BCe Te O6NACTM
3emMnun, B KOTOPbIX €CTb YCNOBUS, MpU-
rogHble ons xusHW. brocdhepa BrtouaeT
B Ce65 COMEHble 1 MPEeCHble BOOOEMBI,
MOYBY, BEPXHIOIO YACTb IUTOCHEPLI N HUX~
HWe cnou atMocdepsl. I mockoneky noam
MOFYT XWUTb TOMbKO B ONPenen&HHbIX yC-
NIOBMSIX, HOM TPYOHO cebe MpeacTaBnTb,
uTO BrochepPa BKIKOUAET B CEOS MOPHYIO
nopomny, B KOTOPOWM HET KUCMNOPOAA, N 3KC-
TOEMANBHO XONOOHbIE UV XAPKMe MECTA.
Ho He cnepnyeT 306bIBATL, UTO GOPMBI
XU3HW HEBEPOATHO PA3ZHOOOPC3HBI U YTO
HeKOoTOpble OPraHM3Mbl MPEKPACHO XM-
BYT B YC/IOBMSIX, KOTOPbLIE A1 HAC HEeBO-
06pa3nmbl. o cyTK, BCA HALWG NAAHETA —
OT MOSKOCOB A0 IKBATOPA, OT OKEAHCKMX
My6uH OO CAMBIX BLICOKMX FOp — Hacene-
HQ PA3ANYHBIMKU GOPMAMM XKM3HM.




Kncnopog

XJTOPO®UJIbHBIN

POTOCUHTE3
[moko3za

CKMe Monekyfbl. MIMeHHO aTu cocTaBnstoLme
OblN HEOOXOAMMbI AN NEPBBIX KNETOK, MOSBMB-
wmxcs 6onee 3,5 MApa net Hazad. M3HadansHo
3T RNETKM Bbinn Gonee NPOCTbIMU, YEM Celyac.
Bnocneactemy OHKM 3BOMIOLMOHMPOBANU, U He-
KOTOPbIE U3 HMX HAYYMIUCh OCYLLECTBNATL ¢po-
TOCMHTE3 — MPOLECC, B pe3y/bTate KOTOPOoro
13 aHeprum ConHua, YIeKncnoro rasa u Boapl
nonyvatoTcs caxapa W rucnopod. Kucnopopg
oboratnn 3emHylo aTtMocdepy, CO BpeMeHeM
clilenaB BO3MOMKHbBIM NOsIBIEHNE HOBbIX, BCE 60O-
nee CNoskHbIX (DOPM SKU3HM.

M3 OQHOIo — TPU

TakcoOHOMUS — HayKa, KOTOpas 3aHMMaeTCs K1ac-
cudmKkaLmen opraHmM3MoB 1, TakiM 0OpPa3oM, No-
MOraeT HaM HaBEeCTU NOPSAOK B CNOKHOM MUPE
BCEro KMBOrO, pasfenunia Bce (hOpMbl KU3HM

TENEPL NOHATHO!

AAS MO9BAEHUS, Pa3BUTUS U U3-
MeHEeHMIM (DOPM >XKM3HU Ha Hallewn
MAaHeTe MOHAAOOMAOCH OYeHb
MHOro BpemeHu. PazHoob6pasHble
(POPMbI >KMBbIX CYyLLECTB, N3BECT-
Hble HaM cenyac, TeCHO CB43aHbl
CO CBOEW OKpy>Kaiollen cpeAon
n Mexay cobon.

HAYANO0 3HAKOMCTBA

CorHeuHbIn cBeT

Yrnekucnbln ras

Ha Tpw GonbluMe rpynnbl, Ha3biBaeMble «aome-
HaMmu»: apxeM, 6akTepuM 11 3yKapMoTbl. B mo-
cnefHW M3 9TKX OOMEHOB BXOAAT PacTeHus,
rpUObI U sKRMBOTHbIE, BR/OYas Yenoseka. Kusble
CYLLECTBA, BXOAALIME B KayKbIN 13 9TWX JOMEHOB
(koTOpble, B CBOIO o4vepeb, NMoapasaensoTcs
Ha 6onee MefKkue rpynmbl), O4eHb CUMBHO OTN-
YaloTCa ApYr OT ApYyra, OAHAKO OHW He TOJMbKO
MMeIoT obLLEE MPOUCXOKAEHME, HO eLLE 1 OYeHb
TECHO B3aMMOCBS3aHbl. Bo MHOrmMx criydasx Mol
He MoK Obl CyLLEeCTBOBaTb, €Cni Obl He Oblo
OPYrMx OpraHvW3amMoB. Hanpumep, HeroTopble
13 OaRTEPUI, SKUBYLLMX B HAC, HE MOTIM Obl Bbl-
sKUTb B OPYrov cpefe, a Mbl He Bbkun Obl 6e3
3Tx GarkTepui. OHU He BbI3bIBAIOT 3a60NEBAHMMN;
HaoOOPOT, OHM MOMOraloT HaM MepeBapMBaThb
HEeROTOpPbIE MUTaTENbHbIE BEWECTBA U Bblpada-
ThIBAKOT UCKIOUYUTENBHO BaskHble AN Hallero

300POBbA BUTAMMHDbI.
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AHK, HABOP WHCTPYHKLWUH

Jliogm, KK 1 BCe XUMBble CyLLEeCTBA, PACTYT M BOCNPOU3BOOATCS. ECnn Tbl nopanuncs
UNN 4YTO-TO cebe CNOMAS, OPraHM3M C 3TUM HOBEPHSIKA CMPOBUTCS: NEPESIOM
CPACTETCSH, PAHA 3AXMUBET, U HO €€ MecTe MNOoSBUTCS HOBAS KOXA. Kaxaas knetka
HOLLEro OopraHMsaMa 3HAET, YTO en OendaTb, U Yy Heé eCTb CrneunasibHble MEXOHU3MBbI
ON1s1 TOro, YTO6bl MOSYYATh NUTATENbHbLIE BELLECTBA M3 bl U YHUYTOXATb
MUKPOOPIOHM3MbI, Bbi3biBAOLLME 3A60MEBAHUS. HaW OpraHmaM nocTositHHO YeM-To
3QHST, HO OTKYAA OH 3HAET, YTO HYXHO OenaTtb B TOW UM MHOM CUTYyaAUMN?

B Hawmx KneTkax »kMBET yAMBUTENbHAS MOSIERY -
na, HasbiBaemas AHK, oTo0 Halw «cnpaBOYHMKY,
B KOTOPOM COAEPKUTCS BCSH MHDOPMALS, HEO6-
xoammad kneTke. «CNpaBoYHMK? Y HAC MHOrOTOM-
HbIM, MOCKOSbKY COCTOMT M3 HEROTOPOro Habopa
XPOMOCOM, Kaskaas M3 KOTOPbIX COOPMMPOBaHa
oaHow monekrynown OHK 6onblwen unm MeHbLlen
AVHbBL Y Kaskaoro GMONOrMHYecKoro Braa XpoMo-
COM pasHOe KOMMYECTBO: Y COBaK, HanpuMep, m1x
78, y GaxkTepuy Tonbko ofHa, y nogen 46.

KAK YAUTATb AHK?

Ho kak ske uutath 10T OHK-¢cnpaBouHmk»?
B OHK 6ykBbl — 2TO 0CcObble XMMUYECKME CO-
eMHEHUs], Ha3blBaeMble HYKNIeOTMAAMM, KOTO-
pble MHOrOKPaTHO MOBTOPSIOTCA B Mpeaenax
oaHow Monerynbl. OBbIYHO OHW 06O3HAYAIOTCA
OyKrBaMu, NOaTOMY paclundposka AHK genctem-
Te/IbHO MOXOska Ha UTeHue KHurl OpHako, B OT-
nunyve oT andaeuTa, TKX OYKB BCEro YeTbipe,
MO Ha3BaHWAM a30TUCTbIX OCHOBAaHWM, BXOAALLMX

KJNETKA
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Xpomocoma

B COCTaB Kayk[Oro Hykfneotmaa: A — afeHuH,
T = Tummn, T = ryanun v U — uptosmH. Byk-
Bbl B KHMIe CK/a4bIBAIOTCS B C/OBA, KOTOpble
BMecTe 06pasyloT MpeaoKeH s, TOUHO TaK ke
Hykneotuabl JHK crnagbiBaloTcs B aMMHORMC
noTbl — MOJIERY/Ibl, KOTOPblE BMeCcTe 06pasyioT
6enkun (npoTtemHbl). benkn oueHb BakHbI A1
Hallero opraHM3ma, MOTOMY YTO OHWM — [1aB-
HbIM KOMMOHEHT MHOIMMX ero cTpyKTyp. Kpome
TOrO, OHM BbINOMHSIOT OMPOMHOE KOMMYECTBO
PasHbIX 33[a4: HEKOTOpPbIE MEPEHOCHT BelecTBa
Tyoa-cloga vepes KNeTouHyo MemMOpaHy W fanb-
Lle Mo BCeMY Teny, HEKOTOpble 3alUMLLAOT Hac
OT OMacCHbIX MUKPOOOB, @ eCTb Takue, KoTopble
CNOCOOCTBYIOT OCYLLIECTBEHMIO BCEX SKM3HEHHO
BaVKHbIX XMMUUYECKMX peakuui B OpraHu3me.

KAK NEPEMUCDbIBATb AHK?

Mpouecc, B pesynstaTte KOTOPOro Ha OCHOBA-
Hun OHK-uHCTpyKUMiA BbipabaTbiBatoTCst ©enku,
TOYKe HaMoMWHaET YTeHne KHuru. MNpeskae Bcero

AHK




HNETHKW: OAWHAKOBDIE,
HO PA3HbIE. NOYEMY?

Ho ecnn Bce KNeTKM CoaepXaT oaHy
n 1y xe [OHK, nodyemy xe Torga oHuW BCe
pazHblie? OTBET 3BYUNT CNeayolmm 06—
PC30M: CYLLIECTBYIOT «UHCTOYKLUMM MO NC=
MONBb30BAHWIO UHCTRYKUMI». To ecTb Ans
KOXOOro BUAOC KNEeTOK HeKoTopble YacTu
«CMPABOYHMKA» 3AKPbITbI, 3A6I0KUOOBAHbI.
B OTKPBLITOM QOCTYyNe HAXOOATCS TOMbKO
Te WMHCTPYKUMK, KOTOPbIE COAEPXAT reHsl,
Heo6XoOMMbIe KOHKPETHOMY TUMY KNETKM.
Hanpurmep, MHCTRYKLMW NO BbIPAOGOTKE OH-
TUTEN, HYXHbIX AN 3ALLMTbI HOLLEro opra-
HW3MA OT BPEOOHOCHbIX MUKPOBGOB, OOCTYMN-
Hbl TOSIBKO KJIETKAM MMMYHHOM CUCTEMBI.

NMHCTPYKLUMM KOMMPYIOTCS Ha MOMEKRYIY, MOXO-
swyto Ha [HK, koTopas Hasbiaetcs PHK. Stot

o] m nHK
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HykneoTtugbi

TENEPL NOHATHO!

HAYAJNO 3HAKOMCTBA

MPOLIECC YYEHbIE Ha3blBAIOT TPAHCKPHIMLIMEHN.
MNocne aToro NPOUCXoauT TPaHCASALMS, B XO4e
KOTOPOM K KaskAoW NOCNen0oBaTENbHOCTM «OYKBY»
PHK «npunucbiBaeTcs» COOTBETCTBYIOLWAA NO-
CnefoBaTebHOCTb aMUHORMCIOT. 3aTeM OHMU
«MOHTUpPYIOTCS» ONpPeAenEHHbIM 0OPa3oM 1 06-
pasytoT uenocTHelr 6enok. «CtpaHumub JHK
C WMHCTPYKUMSAMKM 09 M3rOTOBNEHMS KaskOOro
OTAENbHO B3STOro Geflka HasbiBaAOTCH FreHaMM.

NOXOXXMUE, HO PA3HbIE

BaskHo ewe n 1o, uto [HK MOsKHO KROMMpOoBaTh.
Kaskobii pas, korga RNeTka AeNMTcs, OHa MOoxkeT
ee pennMuMpoBaTb, TO €CTb PasfBovTb U Me-
penath OoYepHEeN KAETRe — Y KakAOW KIETRM
Torga OyAeT CBOM SK3eMNAdp ¢CrpaBOYHMKAY.
M He ToMbKO: Mbl TOXKe nepedaeM AETIM 4YacTb
ceoen [NHK. TouHee, v Mama, v nana nepenatoT
Wb nonosuHy ceoer OHK Manbiwy, koTopbin,
Tak1M 0OPa30M, MONy4aeT «CPaBOUHUKY, OTINY-
HbIM1 OT poauTenem, Ho cogepskalLi nHpopMa-
LMIO OT HMX OOOMX.

PHK AMMHOKUCROTDI

@
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AHK, coaepykaliasics B HallMX KAETKax, rnoxoka Ha cOop-
HUK MHCTPYKUMIA, B COOTBETCTBMM C KOTOPbIMWU MPOU3BO-

ASTCS 6EAKM — He3aMeHMMble BelllecTBa AAS Halllero op-
raHmsma. HykAeoTmabl, M3 KOTOPbIX OHAa COCTOMUT, MOXHO
MpPOYecTb; MX NMOCAEAOBATEAbHOCTb YKa3blBaeT Ha TO, Ka-
KM€ aMMHOKMCAOTbI CAEAYET MCMOAb30BaTb AAS CO3AAHMS
TOrO UAM MHOTO 6eAka. ITO OYeHb MOXOXKe Ha CAO-

Ba, KOTOpble BMecTe 06pasyioT npeaAo>keHue!




IBOJIOLUA HU3HK

Bnaropgaps seonoumn Ha 3eMne MosIBUMNCH BCe Te YAMBUTENbHbIE PA3SHOBUMAHOCTU
XMW3HM, KOTOPble HOM U3BECTHbI cernyac. Mbl NPAKTUYECKM HUKOTOA He BUOMM eé

B OEVCTBMM, BEAb 3BOSIIOLMS MPOUCXOOUT OYEHb MedJieHHO. TeM He MeHee OHd
COMNYTCTBOBASIA MOSBAEHMIO YENOBEKA M BCEX APYrUX XMBbIX CYLLECTB HO 3eMne

N NO-NPEeXHeMy OCTA&TCH C HOMWU. HO KaK NMpOoncxoauT 3Bonoums?

Ele Heckonbko BEKOB HA3a[ CUMTa/IOCh, UTO
sKVBble CyLLEeCTBa Ha Hallel NaHeTe NoSBMAMCH
TakMMU, KarMe OHM CeNYac, 1 YTO OHKM HE MOTyT
MeHaTbed. OfHako 6narofaps MHOMONEeTHUM Ha-
ONIOAEHNSM U MCCNEAOBAHNAM CTaNo OYeBMA-
HbIM, YTO BCE COBCEM He TaK M YTO OpraHu3Mbl
M3MEHSIOTCH U3 MOKOSMEHNS B MNOKOMEHKE, NO-
poskaas HoBble OOPMbl U yTpaumBas Apyrue.
MeHHO 6narofaps aToMy NPoLeccy — 9BOSIO-
UMM — KM3Hb Ha Hallel nnaHeTe HeoObluamHOo
pasHoobpasHa. bnarogaps @sotoUMK cerogHs
Hally nnaHeTy HacensioT AepeBbsi, 6abouKM,
rpUObI U MHOTO APY WX BUAOB, OOPa30BaBLUMXCS
KaskOblM B CBOE BpEMS U3 MEPBbLIX MPUMUTUB-
HbIX RNETOK, XKMBLUKMX Ha 3emne Munnvapabl net
Ha3aa. OBOSMOLMOHHbIE M3MEHEHWS, MPOMCXOas-
LMEe C TeYEHNEM BPEMEHM, NOAUNHAOTCS Onpe-
[OENEHHbIM MEeXaHU3MaM.

ABUTATEJ1b 2BOJTIOLIUU

CaMblil M3BECTHbIM M3 ABUraTenem aBoOoLUMK,
ecTecTBEeHHbIM 0T6op, Obll OTKPLIT Yapnb3om
[apBrHOM — y4€HbIM, BNEPBbIE OMMCaBLLIMM Teo-
pmio aBonoumm. [JapBiH nuycan, YTO BHYTPU
NonyNaUMm eCTb HEKOTOPAas M3MEHUMBOCTb: Ha~
NpUMEP, HEKOTOPbIE NIoAM Bbile APYrKX, Y He-
KOTOpPbIX LUBETOB 60nee CUMbHbIM apoMaT Mau
OpYyror OTTEHOK UBEeTa MO CPABHEHMIO C OK-
3eMMAsSPaMmM TOro »ke B1aa. HexkoTopble 13 aThx
XapaKTEPUCTMK MOMOraloT OCOOSM BbIXKMBATb
M yCMewHO BOCMPOM3BOAMTBECS B OnpedeneH-
HOW cpefde, a WX HOCUTEeNM MOryT nepefasaTb
9T OCOBEHHOCTM CBOEMY MOTOMCTBY. TaKMM

06pasoM, NO Mepe TOro KakK CMeHSIOTCH Mo-
KONMEHWUS, 3TU XapaKTEPUCTUKKM OTOMpaOTCS
M YCUNMBAIOTCSA 2BOJIIOLMEN.

3HAMEHUTAS BABOYKA

LLIMpOKO M3BECTHbBIM CTan CryyYan ¢ ManeHbKOM
6abouKom, koTopas HasblBaeTCst bepesoBas ns-
feHuua (Biston betularia) 113-3a Toro, uto oHa
CaauTCsa Ha CBeT/ble CTBO/MbI Oepés. Y Hee ce-
poBaTble Kpblbs, Gnarofaps KOTOPbIM OHa CW-
BaeTCsi C KOPOW M TakMM 0OPa3oM CKpbIBAETCS
OT XMLWHMKOB. OHAKO HECKOMBbKO BEKOB Ha3a[
B AHIIMM PACMPOCTPAHUINCE NPeanpuaTms, pa-





