YBAXAEMBIE KOJUIETU!

B CBS3M C IPOBEJJEHMEM WHTEPAKTUBHOM KOH®EPEHIIUU no
BTOPOIl VIPEXIAIOIIEH CTPATEIRU BceMm HAM  Gbummn
MPEIOCTABJICHBl MaTepUaibl K AKTHBHOMY OOCYKIE€HUI0, PACCMOTPEHHUI0 H
m3ydennio, cesizannpie ¢ MEJUIIMHOM BYJAYIIET'O — 1.2 «OcodeHnocTH
siBJIeHHOH CHCTEeMHOM 04eBHAHOCTH 0e3yCJI0BHOI0 0TKA3a 0T pa3pylIarmux

TEXHOJIOTUi, HAYYHBIX U OPraHNU3AlMOHHBIX MP00JieM B chepe COBpeMeHHOM
Meaumuab. J10 noapazymeBaeT [IIMPOKOE OBCYX/IEHUE npennoxxeHHOTO
Martepualia, IMEHHO B paMKax HallIero MO3HaHUsA, KaK B BUJIE CTATEH, TaK U B BUJIC
ckain-koHpepenmmii u Kpyraeix Cromos. [lostomy, BBICKA3ATH CBOE
MHEHUE u npenocrasuts mis BAC BUJEHUE stoit napopmaiiuu MMEHHO B
pamkax [TPOI'PAMM CgetJl, ux ucnonab3oBaHus U npuMeHeHus nocie 20 sHBaps
2015 roga, MHE mpeaCTaBisieTCs HEOOXOJUMBIM U CBOEBpeMEHHBIM. [locKombKy
7Ta TeMa MHe Onm3ka u noHsAtHa, s npeanarato BCEM BAM MMEHHO CBOE
[IOHUMAHHUE TIIPOUCXOAAIINX IIPOLHECCOB, a camoe riaBHOE -
npepiarato oocynute BCE TO, uto ceronus I[IPUMEHHUMO (B oxazaHuu
niomon) orHocutensHo JKU3HEOBECIIEUEHU A JIFOJEN!

Yacrs 2. MEJUIIUHA. U3SMEHEHUWS B COEPE BbITHUA.

IHocsie cBepuienuss cmenbl CucreMHoii Biaactu (anpesb 2011 rox), Hauana
peaHMManu¥  WCTUHHBIX  TMPOTPAMMHBIX  COCTOSHUH  yNpaBIICHUS U
COOTBETCTBYIOIIETO BOCCO3/JaHHUSI HMHOTO ITYyTH IMBHJIM3AIMOHHOTO Pa3BHUTHSI
3emu, oOCTaHOBKa BO Bcex cdepax OBbITHS JIOJEH Hadala MEHSThCS
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CYIIIECTBEHHBIM 00pa3oM, B TOM uuciie U B MeaunuHe. COBPEMEHHUKH 3TO HBIHE
YMO3PEIOT B PEATTLHOCTH MHOKECTBA BOIUJIOIIEHU BCETO BOKPYT TPOUCXOASAIIETO.
Heine YenoBeuecTBO MOAXOJUT K pPyOeKy B Ipoleccax HM3MEHEHHH YpPOBHsI
CBOEro MO3HAHMS U O0peTeHHUs] MCTHUHBI B YPEe3BbIYAMHO BAKHBIX BOINPOCAX,
KOTOpbIE OBUIM paHee JIaJieKo 3a IMpejeaaMyd UX BHUMaHusg. YTO €CTh MPOrpaMMHO
o0ycTpoeHHass M  CONPOBOXKJIEHHAs  yIpaBJICHHWEM HCTHUHHAs JKU3Hb B
OPraHMYEeCKON U HEOPraHMYECKOU MPUPOJIE U YEM OHA OTJIMYAETC APYT OT apyra?
He nmpoTtuBONOCTaBIEHBI JIM OHU JPYTY-IPYTy WIA HAXOISATCS B TADMOHHUHU CBOETO
B3aMMO3aBUCHUMOI0 WJIM  AHTAarOHUCTUYECKOrO  BOIUIOIICHUS  OBITHI B
oOIIerIaHeTApPHBIX paMKaX, a €CJIM UX OBITHE B TAPMOHUH, TO KTO U3 HUX WU YTO
JOJDKHO 00peTaTh MOMEYUTENhCKYI0 (PYHKIIUIO OJHOTO HaJ APYTHM U B Ye€M 3TO
JIOJDKHO BBIPAKATHCS WM TIPOSABIATHCSA? CrpaBeiIiBO JIM paHee OOJIBIIMHCTBOM
MPU3HAHHOE TIOJIOKCHHE O «EIMHCTBE M OOphOE IMPOTHBOIIOIOKHOCTEH», Kak
HEKOW BMEHEHHOW W3 MPONUIOTO «3aKOHOMEPHOCTH» COCTOSIHHUS YIIPABIAEMOTO
OBITHUSI SHEPTUH U OMOJIOTMYECKON chepbl B TOM YHUCJIE, KOTOPOE OTIWYAeTCS OT
HCTUHHOI'O MPOTPAMMHO YJIOKEHHOTO KOMIUIEKCHOTO YTpaBJeHUs Ha 3emile, SIKO
BCE OCHOBBI IIE€JICBOIO OPUEHTUPOBAHUS €€ [[MBUIN3alMOHHOTO pA3BUTHS,
HCKJIIOYAKONUIEr0 B OCHOBE CBOEH BCAKHMHM NAapasMTH3M M HaCWIHe, Kak
TakoBble? DTO KaK HEKHE OTACIbHBIC (PparMeHThl, HO MHOTO U JPYTHUX HE MEHee
BOKXHBIX BHOBH BO3HMKAIOIIMX BOIPOCOB, HMEIOIIUX MPSIMOE OTHOIIIEHHE K cdepe
ueiHenHen u oyaymeid MEJIMIIUHBI.

NMeHHO ¢ MO3WIMK TaKoW MO0 MHOMY OPHEHTHPOBAHHON NPO0JeMATHKH
HOBBIX IIPOLECCOB NMO3HAHMA M YJIOKEHUS HHOIO IYTH IUBWIA3ALMOHHOIO
pazButusa YenoBeuecTBa M (HOPMHUPYIOTCS HAUIM CYKIEHUS OTHOCHUTEIHHO
sBieHHOW CHUCTEMHON OY€BHUIHOCTU MO O€3yCIOBHOMY OTKa3y OT pa3pylIaroluX
TEXHOJIOTUH B TAKOH Ba:KHOM c(epe Oyaymero ObiTus, kKak Meauuuna.

Ilpoepammer Cmapou 360posckot Cucmemvl no ceoeti Cymu SGJAIUCH
UCKAJHCEHHbIMU YeNesblM OPUEHMUPOBAHUEM NApaA3umuyecKko2o HanpasieHus. A
UMEHHO — nompebjieHue 3IHePeemudecKux pecypcog Ccamoll NlaHemvl uepes
HCUBYUUX TFOOEIL.

Hacunue u 6ewynoe npumenenue nodetl, 6e3 ux Ha mo 80ju, 60 6cex cghepax
0esimeNbHOCU  CO30A8ANA  JIONCHYIO CUCMeM) NpeoCcmasieHutl 00 UCMUHHOU
JHCUSHU 8 OP2AHUYeCKOU U HeopzaHudeckol npupoode. Hngopmayus Ucmunnou
Cucmembl  Ynpaenenusi Oviia HeOOCMYnHa N100IM 6 NOJIHOU Mepe 8 CULY
02PAHUYEHHOCMU — UX  UHmMepeco8 U  V3KOCNeYUudlu3upo8amHulx  cgep
dessimenvHocmu, Ko20a Yenogex coznamenvbHO pazeusaem MmoabKO ONpeoenéHHble
CB0U 803MONCHOCMU U «numaemy ceou Mo3ze, usbpaHHoOU um camum uUnu Kem-mo
opyeum, ungopmayuel. Tax Hazvieaemas, Y3Kas Ccneyualusayus, eHadane
odarowas, Kazanocy Ovl, nompscarujue pe3yibmanol, 8 KOHeUHOM Umoze, CmaHo-
BUMCSL NPEeNnamMCcmeuem dmo2o u 1006020 opy2oeo pazsumus. B pesynemame maxkotl
«uzbpanHocmuy monvko yyacmku Mo3zea, ceazamnHvie ¢ dMUM HANPAsIeHuem
000b1uU U NPeobpa3oeanus UHGOPMAYUU, NOTYUAIOM KA4eCBeHHble U3MEeHEHUs, 8



mo epems, Kak 6ecb ocmanbHou Mo3ze ocmaémca 6 c80€M UBHAYANIbHOM, NOYMU
0e8CMBEHHOM —~ COCMOSAHUU.  [Ipy2umu  c108amu, OCmaémcs NnpaKmuyecku
Hepa3eumuiM 0adxce 00 HeKOmopo2o MUHUMAILHO20 CpeOHe20 YpOosHs. B smom u
3aKa0uaemcs mpazeous «y3Kou 2eHUAIbHOCUY.

Tak 6o3nuxana OI0KUPOBKA U pazeumust, U NO3HAHUs, npespawjarouas 1ooeu
8 ynpasisiemvix Ouopoboomos. Ho monvko maxum obpazom 20pam y0asanocs
npoU3800UMs OMOOP 2eHOomuna, Hauboaee NPUOTUNHCEHHO20 KadecmeeHHo K Mo3z2y
camux UHmMep8eHmos («pyoawikuy», Komopas mo2ia npuHumams komanovl CV,
3axeaueHHoU 20pamu). Imo He MO2I0 He OmpasumsCsi U HA Kavecmee CAMOl
«pyoawxkuy (nromu) — Quzuxe Knemxu.

Meouyuna, a smo, npesxicoe ce2o - 100U, KOMopvle ObLIU NPUBTEUEHbL 8 D)
chepy Ovimus, He uUMeNU BOIMONCHOCMU 0300PABIUBAMb JH00€U, A MOJIbKO
Uzyyamov, NPUMEHsSL Y3KOCNEeYUAIUUPOBAHHBIL NOOX00 K OP2aHU3My HeloseKd U
NLIMAACL UCNPABUMb NAMOJI02UYeCcKUe USMEHEHUs Yepe3 NPOMOHHOE Beuecmao
amomo8 U MONeKYI, BX00AWUx 6 cocmas odHcugol kKiemku. Moeno au 2mo
HOMYUUMbBCS, eCU  NpocpamMmvl «uzopamHo2o Moszea» npomusonocmasisanucy
UCTNMUHHOMY CMPYKMYPHOMY (DOPMUPOBAHUIO NPUPOOHO20 ecmecmed Nianembl?
Mooicno omsemums — He nonyyanocy. Cmpykmypsl, 6bi8e0eHHble UCK)CCMBEHHO
npu  KIOHUPOBAHUU PACHOI3AIUCL, NPU UCKYCCMBEHHOM ONJIOOOMBOPEHUU —
NOJYUANUCH — OC2eHEePAMUBHbIMU, MAK KAK — OMAUYAIUCL — OM  UCTUHHO2O
NPOCPAMMHO YIIOHCEHHO20 KOMNIIEKCHO20 Ynpaesnenus na 3emie, K0 6celi 0CHOBbL
yeneso2o opueHmuposanus e€ L{usunuzayuonno2o pazeumus, UCKIIOUAOuiezo 6
OCHOGe CB80ell 6CAKUIL NAPA3UMU3M U HACUIUE, KAK MAaKO8ble.

3aoaua Meouuyunwvt 0yoyuiezo - npueecmu niomo Yenoeeka 6 cocmosanue
UCMUHHO20 NYMU pazeumus u cyujecmeoeanus ywcueoii Knemku u
chopmuposams HoBble NOOXO00bL K 0300p08I€HUIO, NOJTHOCHbIO OMKA3AGUIUCD
Om paspyuiaruiux Hcu3Ho MexHoa02uil.

MBI OrpaHM4MM CBOM CYXACHHUS PACCMOTPEHHEM TOJbKO HauOoJiee 3HAYMMBIX
(haxkTOpoOB, ONpPEACTAIONINX COCTOSHUE U TNEPCIEKTUBHOE OPUEHTUPOBAHHE
Pa3BUTHUS MEAUIMHBI, & UMEHHO: YPOBEHb MO3HAHUS TAMHCTB 0 KM3HU KJIETKH
U IJIOTH, TEXHOJIOTMYeCKOe OPMEHTHPOBAHNE MCCJICAOBAHUNH MO COCTOSTHHIO
3a00J1eBaHUil M UX M3JI€YMBAHUIO, OPrAaHM3ALMOHHO-1Ie/IeBOe YCTpeMJleHne B
NPAKTHKe HbIHEIIHero BpaveBaHust 1 B Oyaywmem. [lo cyrm storo BmosHe
JIOCTAaTOYHO ONPENEIUThCA C YTOUHEHHEM TMPUYMH OTKa3a OT HBIHEIIHUX
pa3pyIIUTENbHBIX TEXHOJOTHIN HCCIIEIOBAHUS COCTOSIHUI JKMBOM KJIETKU TJIOTU U
MIPOIIECCOB JieueHus 3a00ieBaHui (BCE XK€ Mopa3zyMeBast 1ol 3TUM U3JICUHBaHUE).



3HAONNASMATUYECKWA UEHTPOCOMA
PE YM -
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PETUKYIYM

FIARKAR BAKYONU
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Bcé neno B TOM, UTO paHee MNPAKTUYECKH
ObLJI0 HEBO3MOKHO BBIIBUTH CTPOroe W
00bEeKTHBHOE pa3iuvYeHue MEeXKAY
«CO3MIaHUEM W pa3pylIeHHeM KU3HW»> B
TaKoM BakHOU cdepe ObITHs, Kak Meauumnna

PuBOCOMS U HUMEHHO Kak cdepsl OBbITHSA, a He
NPENnoJIHOCH eé OIIM00YHO, KaK HAYKY.
SNEPHAR
KNETOMHAA MK~ N OBONOYKA
LT
TiECGn Cnenyer oOpaTUTh BHHMaHHE Ha BeChbMa
wronmans s | O IO BAKHYIO  OCOOEHHOCTE B (DOPMHPYIOIIEMCS

HOBOM MHPOIIOHUMAaHNH, Kacaromiemcs
oco3HaHusl oueHb BaxkHOM uvactu ucTuUHBEL, UTO ECTDb KU3Hb, kak TakoBas
BooOme u KU3Hb KJIETKM B yacTHOCTH B cCpele OKpYKarIleHd Hac
JeWCTBUTEIBLHOCTH (pealbHOCTH). MHOTO KOMHI CIIOMaHO MBICIMTEIISIMU Pa3HbIX
BpEMEH W YPOBHEM Ha TMOJSAX CPAKEHUHM OTHOCUTEIIBHO HWCTUHHOCTH U
OOBEKTUBHOCTH OIPEJSICHNN, CBSI3aHHBIX C BBIPAKCHHUEM MBICIEH O CYyTH H
CYLIHOCTH KU3HHM; 00 OCOOCHHOCTSX OBITHUSI PEaJTbHOCTH B MOMEHT IPOBEICHHS
HaIlMX HAOJIIOACHUMN 3a HEH WM B OTCYTCTBUM TAKOBBIX JACSHUM; O CIOCOOHOCTAX
uiu popMax orpaHMYEHUN MO PETUCTPALUM MOBEICHUSI PEATbHOCTU C TTOMOIIBIO
HaM JIApOBAHHBIX YYBCTB; 0 PYHKIHUAX M CIOCOOHOCTAX Mo3ra mo KOHTpPOJIIO 3a
BCEM pa3HOOOpa3MEM COCTOSIHMM Halled IMIOTH, €ro poju B (POpMUPOBAHUU
coctostnui CO3HAHMUSA n PA3YMA u mHoroe npyroe. TakoBble BOIIPOCHI KaK
pa3 OTHOCATCA K cOOOPY UMEHHO TOW Hay4HOU MpoOJieMaTUKH, KOTOpasi YBEPEHHO
MepecKoUnsia OrpaHUIUTEIbHBIC PAMKH €UHCTBEHHOCTH (Prutocodckoit Hayku, U
WHTETPUPOBaAIaCh BO MHOTHE HayuyHble HanpaBicHus. Ilo3HaHMe HCTUHBI UMEHHO
yepe3 HX OCBEIICHHE ITO3BOJIIET OOPECTH HMCTHHY O CYTH, YTO €CTh SKU3Hb
BOOOIE M KU3Hb KJETKHM B YACTHOCTH. A 3TO B CBOIO OuYe€pelb U €CTh Ta
Oe3ycioBHAs T'paHUTHAs TBEPJb, HA KOTOPYIO €IWHCTBCHHO /0JIZKHA M MOMKeT
ONMUPATHCHA MEIUILMHA U BCS €€ METOJIOJIOTUYECKAsd U TEXHOJIoru4eckas cytb. Ho
MoYeMy >K€ OHa MO3BOJISIET ceOe OTCTaBaTh OT PAa3BUTHUS JAPYIMX HAyK, B 4YeM
MpUYrHA €€ UHEPTHOCTU? J[EeMCTBUTEIBHO UMEIOTCS HEKOTOPHIE PAHEE COKPBITHIC
TOHKOCTH OT OCO3HAHMS UX JIFOJbMU, CBSI3aHHBIC C UHTEPBEHTCKOU OCOOCHHOCTHIO
VIIPABJICHUS )KU3HBIO HAa HAIIIEH TUIAHETE.

YT0 Ke COBpeMEeHHO HayKe M3BECTHO 0 KM3HM KJIETKHU?

Kaérka — cTpykTypHO-(DYHKIIMOHANIbHAS JJIEMEHTApHAs CAWHHIIA CTPOCHHS W
YKU3HEICATCIIbHOCTH BCEX OPraHU3MOB (KPOME BHPYCOB M BHUPOUIOB, O KOTOPBIX
HEpPEeJKO TOBOPAT, KaK O HEKJIETOYHBIX QopMax KHU3HHU), oOJagaromas
COOCTBEHHBIM  OOMEHOM  BEIIECTB, CIOCOOHAasE K  CaMOCTOSITEIbHOMY
CYIIIECTBOBAHMIO, CAMOBOCIIPOU3BEACHHUIO (JKHUBOTHBIC, PACTEHUS M IPHOBI), JHOO
SIBJIICTCSI OJTHOKJICTOYHBIM OPTaHH3MOM.
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1. Knetka — osneMeHTapHas €OUHHMIIA CTPOCHUs, (YHKIMOHUPOBAHMS,
Pa3MHOXKEHUS W Pa3BUTHUS BCEX JKUBBIX OPraHU3MOB, BHE KJIETKU HeT
JKM3HH.

2. Knerka — unenoctHas cucteMa, cojepskamiasi OoJIbIIOe KOJIMYECTBO
CBSI3aHHBIX JPYT C APYTOM JIEMEHTOB — OPTraHEIL. — U 6cé?

3. Kierku pa3nuyHbIX OpraHU3MOB MOXO0XH (TOMOJIOTMYHBI) 1O CTPOEHHUIO U
OCHOBHBIM CBOMCTBAM W HUMEIOT 00Ilee MPOUCXOXKICHUE. — a KAK JHce
cyuiecmeenHnoe omanuyue pacmumesibHoll KiemKu om HcueomHuou?

4. VYBenuuyeHUE KOJUYECTBA KJIETOK MPOUCXOAUT MYTEM HX JCJICHUS, MOCIe
perumkammn ux JIHK: kieTtka — OT KIETKU. — 3axomenu u cmaiu
oenrumbovcsa!

5. MHOTOKJIETOYHEIA OpPraHu3M — 3TO HOBasi CHCTeMa, CIOXKHBIA aHCaMOJIb
13 OOJIBIIIOTO KOJUYECTBA KIIETOK, OOBETWHEHHBIX W MHTETPUPOBAHHBIX B
CHUCTEMbl TKAaHEW U OpPraHoB, CBS3aHHBIX MEXAY COOOM C IOMOIIbIO
XUMHUYECKUX (PaKTOPOB: TYMOPAJIbHBIX U HEPBHBIX - U UHLO JHCe UX CEOOUM 6
HO8YI0 cucmemy?

6. KieTku MHOTOKJIETOYHBIX OpPTraHW3MOB TOTHUIIOTEHTHBI — Jt00as KIIeTKa
MHOTOKJIETOYHOT'O OpraHu3Ma o0JaJaeT OJIMHAKOBBIM TOJHBIM (POHIOM
FEHETUYECKOT0 MaTepuania »TOr0 OpraHu3Ma, BCEMH BO3MOXXHBIMHU

MOTEHUUSIMU JJIsI TPOSABJICHUS 3TOTO Marepuaia, — HO OTJIMYAKTCH 10
YPOBHIO 3Kcrpeccuu (padoTbl) OTAEJbHBIX I'€HOB, YTO NPUBOJUT K UX
MOP(OJTIOTHIECKOMY 17§ (GYHKIIMOHATEHOMY pasHOOOpa3mo —

b PepeHIUPOBKE — npuyuH paznudus, noyemy u3 OOHOU 3U2OMHOU
KJ1emKU GO03HUKAem Ueablil pad Mopghoocudecku u QYHKUUOHATbHO
PA3HO00PA3HBIX K1eMOK HUKMO He 3HaAem.

Bom maxumu 3nanuamu enadeem o
KiemKe MeOUYUuHa, U36NeKds KIemKy U3
YenoCmHO20 OPeaHU3IMa U paccmampusas
€€ no0 MUKPOCKONOM 6He MOU CUCeMbl
opeanuzayuu, Komopas coopana éce smu
KIemKu 6 OpecaH Ulu 6 CUcmemy,
Hanpumep — 8 cucmemy
KP0BOOOpaweHUs.

be3 smou cucmemvl opeanuzayuu,
ynpasnsemou Moszeom, Kiemka mepsem 4acmv C8OUX KAYeCms, Nnpeoopasyscv 6
coecem UHYI0, OoJlee YNpouwjeHHYI0 op2aHu3ayuro sHcusou mamepuu. M éom no smoii
cmpyKmype MeouyuHa onucvléaem eé cocmasiaiowjue U npou3eooum «3amepviy
namonozuyeckux HapyuieHut. Yezo owce He yuumovlgaem MeOuyuHa npu evloope
cnocobo8 ycmpaHeHusi NAMoON02UU HA OCHOBE Yice YACMUYHO Mepmeol,
BLIPBAHHOU U3 YETI020 OP2AHUSMA, CIMPYKIYPbl?


https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BF%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F_%D0%94%D0%9D%D0%9A
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D1%80%D0%BE%D0%B2%D0%BA%D0%B0_%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D0%BA

Ona He yuumvieaem obujee
ncu-none unu HA/[OPI'AHHU3M,
KOMopbwlii u MeHsiem
@dyHKYUOHATLHOCMb u
mopgonocuro camux kiemox. B
Kauecmee npumepa makou

opeanusayuu MOIHCHO
paccmompems HeKomopbie
0OHOKIeMOYHbIE Op2anu3Mbl,
Komopuvle 8 cryuae
Heobxooumocmu mozym

cooupamvcsi  emecme,  UmMoObvl
nepescums  cooowa  ClOAHCHbIE
nocoonvie ycrosusa. OHu  0b6pazyom  6peMmeHHble  KOHelomMepamvl,  UlU
«MHO2OKNEMOYUHbIU  OP2AHUIMY, OOUHAKOBble KIEeMKU KOMOpPO20 HAYUHAIOM
BbINOJIHAMb pA3Hble QYHKYUU, OMAUYAACH C80el Mopgoiocueli Ha KOPOMKOe
8pems, HeobXooumMoe 05 BbINCUBAHUS 8CeX KIemOoK. Ynpasnsem ecem 3mum ncu-
nose - Hadopeanusm Oojiee 8bLCOKO20 NOpAOKa opeanusayuu. B coomeemcemeuu c
mampuyei 3mo2o NCU-nojs CMPOUMCS HOBAS CMPYKMYpd, KOMOPAs HCusem u
Oeticmeyem KaK eOUHbIU HCUBOU OPSAHU3M.

— Yenosex maxoice npedocmasisiem cobou

"B unozoknemounbii Op2anuUsM, KJIemKu
KOMOpo20 NOCMOSIHHO CAeOYIOm Npocpamme,
300aHHOU Mampuyeu HCU3HU —
CYII[HOCTHIO.

Cywnocms — wenoseka — cocmoum — U3
COBOKYNHOCIMU mell, Komopwvle 00pasyiom Ha
Opyeux  NIAHEemAapHulX  VPOBHIX  KIEMKU
Qusuuecku naommnoeo mena. Ilockonvky 6
npoyecce 380MI0UUOHHO20 PA36UMUsL 8UOA BCE
KAemKuU MHOOKAEMOYHO20 oOpeanusMa
PA3BUBANIUCH 8 2APMOHUYHOU COBOKYNHOCMU U
HeoOX00UMOM cumouose c opyaumu
MUKPOOP2AHUBMAMU, Mose svipaboman
CUCHANILHYIO cucmemy OJs1 8cex cucmem u
OpP2aHo8, NOCPEOCMBOM  INEKMPOMASHUMHBIX
B0JIH ONPEOENeHHOU YACMOMbl U eOUHbLIL MAKM

ynpaejieHu:l.

Omom makm 3a0aém pumm 0Jis1 NOOOEPIAHCAHUSL CILANHCEHHOU PabOmMbl 8Ce20
Op2aHu3Ma, Ymo OMKIAObIBANOCL 6 2eHAX U Nepeoasanlocb NOMOMCMEY Hd
2eHemuyeckom yposHe. Bokpye makoeo opeanusma co30a8anoch 3aujumuoe ncu-
none, KOmMopoe COXPAHANO YCMOUYUBOCMb GHYMPEHHEU CIANCeHHOCMmU U
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cozciacoeaHHocmu, He no360JiA5 HUKAKUM 6HEUIHUM 6030€UCMBUIM HAOOJI20
Hapyuianio bananc u HACblUWEeHRHOCmMb mei Cyu;Hocmu.

Pue.104

Taxum obpazom, cucmema cmpemuiacs
K Hauboivwiel YCmouyugocmu Ha 6cex
VPOBHAX CYUeCMBOBAHUS HCUBOU MaAMeEPUl.
Knemku ¢ oounakosvivu xauecmeamu u

YACMOMHBLIMU Xapakxmepucmuxkamu,
umMerwumMy  8vlpadceHue 8  HAIUYUU
O0ONOJIHUMEIbHBIX amaoicell (men),
3ANOJIHEHHbIX — PASHLIMU — NO  KAYecmesy
nepeudHbIMU mamepusimu,
COCPeoomayuBanIucCy 8 KOHKPEMHbIX

001acMAX KONOHUU, BLINOJIHAS HEOOX00UMbLEe
dyukyuu. Tak, Ha nepughepuu Haxoosamcs
KIeMKU KOJCU, NOMOM UOYM JHCUPOSbIe,
BLINOIHAIOUUE MeNnI03aUUMHYIO u
NnO00EPHCUBAIOWLYIO  (DYHKYUIO  OP2aAHUIMA.
bonee cnoocnvie no @yuxkyusm Kiemxu,
obpazytom  muuuysl  mena. Bcé  amo
n000ePAHCUBAEMCS  CKEJIeMHbIMU  ONOPHLIMU
knemkamu. Kaowcowlii  6HympeHHuil  opeau

Mmaxk dxce CcoCmasisilom KaieCmeeHHO OOUHAKOBble KIeMKU, 8 KOMOPbIX eCmb
NPOMOKU 051 OOCMABKU NUMAHUSA U BbIBEOCHUSL OMX0008 JHCUZHEOessMelbHOCHIU

Klemok...

Buvinocs ona obcnedosanus nekomopvle MKAHU OP2AHUBMA U3-NOO0 8030€UCBUS.
obuezo ncu-nons (cenepayuu Moseom obweco maxma QyHKkyuoHupogarus Kuevix
Knemox), pabomnuku ckanvnens u MuKpockona u3ydaiu co8cem He Mo, 4mo
npeocmasisiem coOou Kiemka 6Hympu 3auWumHo20 NCU-noJis, papyuias, maxKum

odpaszom, camy Hcu3Ho.

CpasneHue 0OHUX U30IUPOBAHHBIX KIIEMOK C OpYeUMU
NO380JIAIN0  YCMAHOBUMb OMKIOHEHUe Om HeK0e2o
CcpeoHe20 COCMOAHUSL 6 CHMOPOHY NAMOLOSUU UTU

HOPMbL. O0no20  «NOKOUHO20» ~ CMPEMUNUCD
NpUOIU3UML K OpYyeOMY «NOJLYHCUBOMYY 3d CyYem
86e0eHUs OONOIHUMEIbHBIX CIMUMYTUPYIOUWUX

sewjecms,  umo, COOCMBEHHO,  HPUBOOUIO 6
«noaycugoe cocmosanue» yyce camozo Yenoesexa.

Moowcno au nazvieamv mMakxoii nO0X00 HayuHvim?
Bpsao nu!
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CoBepieHHO BCE, YTO CBSI3aHO C JKU3HBIO KJIETKHU B JI000H €€ hopme «IIprpoaHOit
dbaHTazun», Kak MHPOOOpa3yloleid OCHOBBI Bcel Ouocdepnl, Tak U (IIOPHI,
YIPaBIsUIOCh M OPHEHTHPOBAJIOCH paHEe B paMKaxX OJHOM M3 JBYX TJIABHBIX
[Iporpamm unTepBeHTCKOM CHCTEMBbl YTIpaBiICHUs: TPOrPaMMbl « Y IPaBJIsieMOT0
Pa3BHUTHSI YHeProduoreHe3nca KJjeTku miotu u ¢aope». K stomy cremyer
TaK)K€ COOTHECTU U BCE, UTO CBSI3aHO C «GKM3HBIO» IPUOHOI CIIOPBHI.

Kak yronHo KpuTHUHO MOKHO BOCTIPUHUMATh M OCO3HABATh JTAaHHBINA (PaKkT, HO 3TO
ObUTIO UMEHHO TaK, U OTPEOyEeTCs] HEMHOTO BPEMEHH, YTOOBI OBITh OKOHYATEIIHHO
yOSKIEHHBIMH B JTOM, IIOCKOJBKY JIOKa3aTelbHas Oa3a oOpeTaeT BIIOJIHE
peanbHble MacUITaObl M OMHPACTCA OHA Y€ HE Ha BBIMBIIUICHHOM OOBEKTOBOM
330TEPUUYECKOM M MHOM YpPOBHE IpENCTaBIEHUS 00 OKpykamomeM Hac Mwupe (B
TOM 4YHCI€ M C Y4ETOM PpEIUTHO3HBIX M JIEMOHHYECKHX Ijatdopm
MHUPOTIOHUMAHUS BKIIOYUTEIBHO), a HA HAYYHOM IpeJCTABJICHHH CaMO
(u3uKHN nMpoucTeyeHusi MpoieccoB Oosiee NIyOMHHOTO M COBEPIIEHHOTO YPOBHS
OCO3HAHHOTO BOCIPUSTUS BCEH OKpY)KalOIIEeW IEHCTBUTEIBHOCTH B MHKPO U
MakKpo mMacmradax.

llosnanue 6 meouyune, KaKk U 80 8cex OCMAIbHLIX chepax bvimus, OA3UPOBALOCH
MONbKO HA OCHOBE BUOUMBIX, MO eCMb, NPOSBIEHHbIX MAMEPUATbHBIX (PAKMOPAX.
Ipuuem Duszuxa Knemku me uccieoosanacv 3a Omcymcmeuem UumepumenbHblx
npubopos HeobX0OUMO20 YPOBHST NPOHUKHOBEHUS 68 MAlHy opanusayuu JKu3Hu
Knemxu. @uszuxu 3anumanuce mooenuposaunuem amomd, d MeOUKU —
namoio2oanamomuell U npuMeHenuem 1008, Habaoas, Kak peazupyem mom uiu
UHOUL 2eH, uzmeHsss memaooausm Knemxu.

s usmenenuss oamHoco nooxooa Kk XKuzHu meoux 00.1dceH Oblmb XOPOUIUM
Guzuxom u Haobopom.

be3 yuema «mémnon mamepuwy, opmupyroweii eéce nposaenenHvie hopmol
AMOMHBIX U MOJCKYJIAPHBIX CMPYKmyp, 0e3 yuéma npocmpancmeeHHou
OpP2aHU3AUUU OPZAHUYECKUX OCHOE8 JHCUBOU KIemKU — HUKAKOEe O6UIICEHUE
enepeo K CMmano61eHUI0 MEeOUUUHbL, CO3UOAOuell 300P08be, HEBO3MOIHCHO!

Enena bummmnep, 5 mapma 2015






