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TIPE~HC~OBHEABTOPA 

JI iJo ma1Cou cmeneHu MaJLo pa36upaJLc.fl 
6 Bonpocax 300JL02uu, 'lmo HU'lezo He noHJlJL. 

- Bbl xomb 6bt nepe6eJLu MHe amo Ha 
'leJL06e'leCICUU Jl3bl1C! - J1CaJL06HO 63MOJLUJLCJl 

.fl, o6paw,aHCb IC cBoeMy 1COJLJLe2e. 
- /{a amo u ecmb nepeBoiJ! 

A. EoHaH-.ri;oiiJih. 3aTepHHHhiii MHP 

Ha IIOJIKaX mo6oro KHHmHoro Mara3HHa lfJilf KHlfmHoro pbIHKa 

MO/KHO YBH,IJ;eTb 60JibIIIOe KOJIHqecTBO pa3Hoo6pa3HbIX lfJIJIIOCTpHpo

BaHHbIX 3H:IJ;HKJiorre,n;Hii mHBOTHhIX. IIomaJiyI':i, 3TO HaH6oJiee rroKyrrae

MaH ceiiqac HayqHo-rrorryJIHpHaH JIHTepaTypa. Ho, rrpocMoTpeB Ha Bbl-

6op HeCKOJibKO TaKHX TOMOB, aBTOp, YBbI, He o6HapymHJI Hlfqero, lfJilf 

rroqTH Hlfqero, 06 O,ll;HOKJieToqHbIX opraHH3Max - rrpocTeiiIIIHX, TaKHX 

KaK aMe6bI, HHcpy3opHH, mryTHKOBbie. QqeHb MaJIO CBe,n;eHHH Ha 3TOT 

cqeT MOmHo rroJiyqHTh II H3 IIIKOJihHhIX yqe6HHKOB. CoBpeMeHHOH HayKe 

lf3BeCTHO OKOJIO 200 TbIC. Blf,ll;OB rrpocTeHIIIHX, HO 60JibIIIHHCTBO qnTa

TeJieI':i, HaBepHO€·, CMYTHO rrpHIIOMHHaeT JilfIIlb HHcpy3opn10-TycpeJihKY' 

rrplfqeM 6Jiaro.z:i;apH 3aIIOMHHaIOru;eMyCH Ha3BaHHIO If y,z:i;aqHoft, XOTH 

H oqeHb CTapoii, KapTHHKe, KOTOpaH yme 6oJiee CTa JieT BOCIIpOH3BO

,IJ;HTCH B yqe6HHKax 300JIOrHH. 

EoHeqHo, ceiiqac ecTh TaKoii HCTOqHnK HHcpopMallHH, KaK IlHTep

HeT. Ho H3 rrpnMepHo 200 ThIC. ccbIJIOK, KOTOpbie B Google BhICBeqH

BaIOTCH rrpn Ha6ope CJIOBa <<IIPOCTeHIIIHe»' If rrpnMepHo 5 TbIC. CCbIJIOK 

rrpH Ha6ope CJIOBa «IlpOTlfCTbl» oqeHb Tpy,n;Ho BbI6paTb Te, KOTOpbie co

,z:i;epmaT COBpeMeHHYIO HHcpopMa1IHIO, K TOMY me lf3JIOJKeHHYIO rrpoCTblM 

H3hIKOM. EaK y6e,n;nJicH aBTOp, B 60JihIIIHHCTBe cJiyqaeB HCToqHnKaMH 

HHcpOpMalllflf CJiymaT BCe Te me ycTapeBIIIHe yqe6HHKH, HJIH .z:i;ame Ha

rrncaHHaH B XIX BeKe A. Bp3MOM «mn3Hh mnBDTHhIX». 

Ho 3a CTO c JIHIIIHHM JieT HaIIIn rrpe,z:i;cTaBJieHHH o rrpocTeHIIIHX 

KOpeHHblM o6pa30M lf3MeHHJIHCb 6Jiaro.z:i;apH rrpHMeHeHHIO HOBbIX Me

TO,IJ;OB - 3JieKTPOHHOH MHKpOCKOIIlflf, MOJieKyJIHpHOH reHeTHKlf. 

HoBhie ,n;aHHhie, qacTo rrapa,n;oKcaJibHhie, rrocTyrra10T HacTOJihKO HH

TeHCHBHO, qTo .z:i;ame rrpocpeccHoHaJibI rropoii He ycrreBaIOT CJie,n;HTh 3a 

rrponcxo,n;Hru;HMlf H3MeHeHHHMlf B ClfCTeMaTHKe, rrpe,z:i;cTaBJieHHHX 06 
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IICTOPIIL£ecKOM pa3BHTIIII, cpn3HOJrorHH n 3KonorHH rrpocTettIIIIIX. TeM 

6011ee y HIIX He J(OXOJ(HT py1{n .[(O Harrncamu1 HayL£rro-rrorrynHpHo:i1: JIII

TepaTyphI. 

IlorrynHpHhIMII KHHraMH 0 npocTeHIIIHX yqeHbie He 6aJIOBamI 

n paHhIIIe. Mo}KHO Ha3BaTh oqenb HeMHOI'IIe TaI-CIIe H3.[(aHIIH. Ilepnyro 

norryJIHPHYIO KHIIry 06 3THX opraHH3Max, «U:apCTBO rrpOTHCTOB» («Das 

Protistenreich» ), orry6nm-cona;r B 1878 ro.[(y Bemrnn:i1: 8. feKKeJib, HO 

cei1,rac orrn rrpe.[(cTaBJIHCT TOJibIW HCTOpn'recKni1 nnTepec. K conpeMeH

HhIM I13.[(aHHHM MO}!{HO OTHCCTH IUIIIry rrpoclJeccopa JlbBa HnKOJiaeBII'Ia 

CepaBHHa « I1 pocTettIIIHe, 'ITO 3TO Ta Koe» n rrepnhri1 TOM IIIeCTHTOMHttKa 

« :>Ktt3Hb mnBOTHblX »' r .[(C pa3.[(eJI 0 rrpocTeHIIIHX IIaIIHCaJI rrpoclJeccop 

IOpni1 I1Banonn'I I1onHHCKni1. MeHee tt3Becnra pyccKOH3hI'IHOMY L£II

TaTeJIIO KHnra anr Jitt'IaHnHa feHpn C::iHJ(OHa « 8cce o rrpoTo3oonornn » 

(«Essays on protozoology» ). Ho n 3TH KHnrn HarrncaHbI B 60-e nnn 

80-e ro.[(hI XX BeKa. 

06'hHCHI1Tb TaKyIO CHTyau,mo MOmHO eIL\e I1 TeM, 'ITO qpe3BbI'Ia:i1:

HO TPYAHO rrncaTb IIOIIYJIHPHO 06 opraHH3Max, KOTOpbIX 60JibIIIIIHCTBO 

<[J1'l'aTeJiei1 B rJia3a He BIIJ(CJIH. ABTOpbI JIY'IIIIHX KHIIr 0 JKHBOTHbIX ,[(O

CTnraIOT ycrrexa, HaXOJ(H y CBOHX repoeB 'IepTbI HJIH oco6eHHOCTI1 rro

Be.[(eHHH, CXOJ(Ilb!e c TaKOBb!MII y 'IeJIOBeKa. 8To Bcer.[(a HarJIHJ(HO I1 3a-

6amrn. Ho rrorrpo6yi1Te rrpOJ(CJiaTb HC'ITO IIOJ(06Hoe B OTHOIIIeHHll O,[(

HOKJieTO'IHbIX opraHn3MOB! K TOMY me Mano y Koro H3 'IHTaTene:i1: IIOA 

pyKOH llMCeTCH Mlll{pOCKOII, I1 B 300IIapK IIOCMOTpeTb OJ(HOKJieTO'IHbIX 

Tome He CXOJ(IIIIIb. 

)],pyroi1 HCIIhITaHI-IhIH crroco6 - rrIIcaTh He 06 opraHtt3Max, a 06 

yqeHbIX. IlpeKpacnb1i1 rrpHMep - KHHra IlonH J(e Kprott «0XOTHHKH 3a 

MttKpo6aMH». Ho rrpn 3TOM caMtt o6'beKThI «OXOTbI» ocTaIOTCH Mano II3-

necTHhIMH 'IHTaTeJIIO. 

OcTaeTCH « rrepeno;~ttTh » HayL£Hbie KHn:rr-cKn Ha « L£eJioBeL£ecKn:i1: 

H3bIK »' IIbITaHCb rrp.11 3TOM HCIIOJib30BaTb pa3Hbie rrptteMbI, rrncaTb 

H o rrpoTncTax, H 06 yL£eI-IhIX, KOTOpbre c HHMH pa6oTaJitt. Ha.[(o rrpn-

3HaTh, 'ITO aBTOp 6paJICH 3a TaKOH «rrepeBOJ(» He 6e3 orraCKll, TaK KaK 

BCJIHKa BepO.HTHOCTb Toro, 'ITO pe3yJibTaT 6y.[(eT KaK B 3III1rpacpe, c KO

TOporo Ha<JttHaeTCH 3Ta KI-IIIra. 

Ilepe'IHCJieHI-Ibie BbIIIIe KI-!Hl'll, B 60JibllII1I-ICTBe, 6hIJII1 HarrncaHbI 

B TO BpeM.H, KOr.[(a OJ(HOKJICTO'IHbie opraI-II13MbI J(eHCTBllTCJibHO C'IIITa

JIHCb I-1a116onee «rrpocThIMII». Ce:i1:<rac rron.HTHO, 'ITO aBTOphr TepMnHa 

« rrpocTettIIIIIe » B cnoe npeM.H aecKOJihKO rroropHLIHJIHCb. CoBpeMeHHbre 

cneu,ttaJIHCTbI 3Ha!OT, <ITO, eCJIH paccMaTpI1BaTb CTpOeHne OTJ(eJibHbIX 

!{JieTOK (T. e.' l'OBOP.H 6onee nayqno, KJieTO'IHbIH ypoBeHb opraHH3all,HI1), 

TO y rrpocTeHlUIIX OHO HaMHOI'O cnomuee, 'ICM y MHOrOKJieTO'IHbIX mn

BOTIIbIX ll pacTeHIIH. 3a COTHll MHJIJIHOHOB JieT 3BOJII0ll,llll rrpocTettllIIIe 
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Bhrpa6oTaJIII crroco6HOCTh K ,ll,OBOJihHO CJIOJKHhIM c}m:3IIOJIOrff<IeCKIIM 

peaKI!IIHM, «Hay'IIIJIIICh» rro-cBOeMy 06IIIaThCH, MeHHThCH B 3aBIICMMO

CTII OT CIITYa!IIIII, ,[(BIIraThCH BCeMII B03MOJKHhIMH ,ll,JIH O,[(HOM KJieTKII 

crroco6aMII II MHoroMy ,n,pyroMy. T.IaCTh II3 3Toro HacJie,n,cTBa rrepeIIIJia 

K IIOTOMKaM rrpocTeMIIIMX - MHOrOKJieTO'IHhIM JKMBOTHhIM II pacTeHII

HM, a qaCTh 6hIJia 3TMMM IIOTOMKaMII yTpa'IeHa. 

IlocKOJihKY Heo6xo,n;IIMOCTh B Hay'IHO-rronyJIHpHOM JIMTepaType Ha 

3TY TeMy eCTh, aBTOp, npopa6oTaB MHOrO JieT B o6JiaCTII npoTIICTOJIOrIIII 

(HayKII, u3yqaJOIIIeM npocTeMIIIIIX, IIJIII, KaK MX eIIIe Ha3hIBaIOT, npOTM

CTOB), peIIIIIJI IIOIIhITaThCH KaK-TO 3aIIOJIHIITh o6pa30BaBIIIIIMCH npo6eJI 

B JIIITepaType o npIIpo,n;e. 

EIIIe O,ll,IIH Bonpoc, KOTOphrtt aBTopy npe,n,cTOHJIO peIIIIITh, npIIcTy

rrnJI K ,n,aHHOM KHIIre,- IIIICaTh 'ITO-TO COBCeM YIIPOIIIeHHOe MJIII BCe

TaKII c,n,eJiaTh CBoeo6pa3HhIM nonyJIHPHhIM BapIIaHT yqe6Horo noco6IIJI? 

RoHe'IHO, nepBhIM BapIIaHT 6oJihIIIe COOTBeTCTByeT HhIHeIIIHeMy ypoB

HIO no,n,rOTOBKII BhIIIYCKHIIKOB, B qaCTHOCTII, yKpaIIHCKIIX IIIKOJI, II eIIIe 

60JihIIIe - ypOBHIO MHOrIIX mypHa.irIICTOB, B TOM 'IIICJie 6epyIIIIIXCH rrII

CaTh 0 npIIpo,n,e. Ho TOr,n,a B KHIIre MaJIO 'ITO OCTaHeTCH, KpoMe CBe,n;e

HMM, yme II3JiomeHHhIX B IIIKOJihHhIX yqe6HIIKax. R TOMy me 3TO yme 

c,n;eJiaJI, II O'IeHh y,n,a-trno, Cepren AcpoHhKIIH, KOTOphrtt HarrucaJI ,n;eT

CKyIO CKa3KY «IlpMKJIIO'IeHMH B KanJie BO,ll,hl». 

RpoMe Toro, xo'IeTCH Ha,n;eHThCH, 'ITO noJIO)KeHIIe He coBCeM 6e3Ha

,n,emHo, ll CTOJih ecTeCTBeHHhIH ,[(JIH JIIO,D,eM MOJIO,D,hIX ll IIhITJIIIBhIX IIHTe

pec K 6IIOJIOrIIII yHII'ITOJKeH He IIOBCeMeCTHO. Ilo3TOMY B KHIIry BKJIIO

'IeHhl ,ll,OCTaTO'IHO CJIOJKHhie TeMhI, KOTOphre IIOTpe6yIOT B,D,YM'IIIBoro 

'ITeHIIH, a MOJKeT, II IIOMCKa ,[(OIIOJIHIITeJihHOM JIIITepaTyph!. IlpII 3TOM 

OKa3aJIOCh, 'ITO HeB03MOJKHO II36emaTh IICIIOJih30BaHIIH CIIe!IIIaJihHhIX 

TepMIIHOB. ABTOP IIOIIhITaJICH ,n,aTh IIM OTHOCIITeJihHO rrpoCThie orrpe,n,e

JieHIIH, pIICKYH rrpII 3TOM 6hITh o6BMHeHHhIM KOJIJieraMII B HeKoppeKT

HOCTII. 3Ha'!eHIIe MHOrIIX HerroHHTHhIX CJIOB MOJKHO HattTM B CJIOBape 

TepMIIHOB, paCIIOJIOJKeHHOM B KOHI!e KHIIrII. 

B rrpMHI!MIIe, 3TY KHIIry He o6H3aTeJihHO 'IIITaTh c Ha'IaJia II ,ll,O KOH

I!a. MoJKHO Bhr6paTh TO, 'ITO IIHTepecHee ll IIOHHTHee, a 3a rro,n,po6Ho

CTHMII, rrpII He06XO,ll,MMOCTII, o6paTIIThCH, BepHyBIIIMCh K COOTBeTCTBy

IOIIIIIM rJiaBaM. 

Be3ycJIOBHO, o6'he,D,IIHMTh B O,ll,HOM KHMre Bech orpOMHhIM MaccIIB 

CBe,n,eHIIH 0 rrpocTettIIIMX, KOTOphlll K HaCTOHIIIeMy BpeMeHII HaKOIIJieH 

HayKOM, HeB03MOJKHO. IlpoTIICThl He06hr'IaMHO pa3H006pa3Hhl II BHeIII

He, II no CBOeMy o6pa3y JKII3HM. Heqero II IIhITaThCH yMeCTMTh B O,ll,MH 

y,n,o6oBapIIMhIM TOM XOTH 6hr «CaMoe IIHTepeCHOe» 0 HIIX. Ilo3TOMy, 

IIhITaHCh «IIOMO'Ih o6pa3oBaHIIIO»' aBTOp oco6oe BHIIMaHIIe y,n,eJIIIJI 

TeM BII,D,aM rrpocTeMIIIIIX, KOTOpbie BKJIIO'IeHhl B IIIKOJihHhie yqe6HIIKII. 
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llM ITOCBJIIIJ;eHa OT,ZJ;eJibHaJI rJiaBa KHIIrII. KpoMe Toro, o,n;Ha II3 3a,n;aq 
STOW KHIIrII - rroKa3aTh poJih rrpocTettlllIIX B rrpIIpo,n;e, 3naqeHIIe IIX 
,n;JIJI qeJIOBeKa. HaKoHeu,, Ha3BaHIIe KHIIrII Tome Ha,n;o 6hIJIO KaK-TO 
orrpaB,n;aTh. 

HecoMHeHHO, OCIIJIIITb B O,ZJ;IIHoqKy rro,n;6op Heo6xo,n;IIMOH IIHc:jJOpMa
ll,IIII, oco6eHHO IIJIJIIDCTpall,IIH, aBTOP 6br He CMOr. IloqTII HeB03MOJKHO 
II o6'heKTIIBno ou,eHIIBaTb co6cTBeHHhie TeKcTbI. IIosTOMY aBTOP Bhrpa
maeT rJiy6oKyID rrpII3HaTeJibHOCTh BCeM TeM, KOMy STa KHIIra BO MHO
roM o6JI3aHa CBOIIMII ,ZJ;OCTOIIHCTBaMII. qTO KacaeTCJI He,n;ocTaTKOB, TO 
3)J;eCh BCID OTBeTCTBeHHOCTh aBTOp 6epeT Ha ce6JI. 

Oco6yro rrpII3HaTeJihHOCTh xoqy Bhrpa3IITh JIIIU,aM, rrpe,n;ocTaBIIB
IIIIIM aBTOpy opIIrIIHaJihHhie c:jJOTO II IIJIJIIDCTpall,IIII: rrpoc:]Jeccopy qmyi1: 
qeHr (KIITai1:), Jiro,n;MIIJie KoHCTaHTIIHeHKO, 0KcaHe A.rrnaToBow (JKII

TOMIIp, YKpaIIHa), Jiro,n;MIIJie rarrOHOBOH (CyMhI, YKpaIIHa), BJia,n;IIMM
py fp1meBy (Kapa,n;arcKIIH 3arr0Be,n;HIIK, YKpaIIHa), cTy,n;eHTKe Ha:rwo
HaJihHoro Me,n;IIll,IIHCKoro YHIIBepcIITeTa AHacTaCIIII BoJir.n:How (KIIeB, 
YKpaIIHa) 3a cxeMy cTpoeHIIJI KJieTKII rrpOTIICTOB. ABTOP TaKme rrpw 
3HaTeJieH ,n;py3hJIM II KOJIJieraM, B3JIBlllIIM Ha ce6JI Tpy,n; 03HaKOMIIThCJI 
c eru;e chrpoi1: pyKorrIIChID II c,n;eJiaBlllIIM u,eHHhre 3aMeqaHIIJI: AJieKcaH
,n;py PaIIJIKIIHY (CaHKT-IleTep6ypr, PoccIIH), Ceprero JieoHoBy (CIIM
Cl)eporroJih, YKpaIIna), EJieHe BolllKO, AJieKcaH,n;py IlpoTacoBy, BIITa
JIIIID XapqenKo, Po6epTy BaproBIIqy, .HpocJiaBe MemmepIIHOH (KIIeB, 
YKpaIIna), Moei1: meHe II KOJIJiere 0Kcaue foJioBqenKo, ,n;oqepII IloJIIIHe, 
a TaKme KIIeBcKoMy lllKOJihHIIKY PoMaHy Hei1:Tepy, KOToporo cJie,n;yeT 
,n;orroJIHIITeJihHO rro6Jiaro,n;apIITh 3a c6op sBrJieH, aMe6 II IIHqly3opIIi1, 
«rropTpeThI» KOTOphIX IIJIJIIDCTpIIpyIDT STY KHIIry. BOJihlllYID ITOMOIIJ;h 
B rrepeBo,n;e JiaTIIHCKIIx TeKcTOB aBTopy OKa3aJia cTy,n;eHTKa KIIeBcKo
ro nau,IIoHaJihHoro yHIIBepcil'.TeTa IIM. T. IlleBqeHKO faJIIIHa BocKo-
6oi1nIIK. Oco6aJI 6Jiaro,n;apHOCTh peu,eH3eHTaM STOH KHMTII, ,n;oKTopaM 
6IIoJiorIIqecKIIX uayK 0Jihre AHaTOJiheBHe KopHIIJIOBOH (PoccIIHCKIIH 
rocy,n;apcTBeHHhIH ne,n;arorIIqecKIIH yHIIBepcIITeT IIM. A. M. fepu;eHa, 
CaHKT-IleTep6ypr, PoccIIJI) II BIITaJIIIID BJiqecJiaBOBIIqy AHIICTpaTeH
KO (llHCTIITYT 300JIOrIIII IIM. ll. ll. llIMaJihray3eHa HAR YKpaIIHhI, 
KIIeB, YKpaIIna). 



f JiaBa 1 

CKB03b BOJIIDEBHblH IIPIIBOP 
JIEBEHfYKA ... 

CKB03b eo;iu1e61iblU npu6op JI eBeHiyKa 

Ha noeepxl-locmu KanJtu BOObt 

061-lapyJJCuJta Hawa HayKa 

YoueumeJtb/-lou JJCU31-lU cJteObt. 

I'ocyoapcmeo cMepmeu u poJJCiJeHuu, 

HecKO/-l 1WeMou 4enu 3Bel-lo,

B amoM Mupe 'lyoec/-lblX meopel-luu 

CKo.nb 1-lU'lmOJJC/-lO u MeJtKo O/-lof 

H. 3a6oJIOI.1,KHH 

qTO me STO 6bIJI 3a BOJIIIIe6Hblll rrptt6op, 0 KOTOpOM H,ll,eT peqb B 3a

MeqaTeJihHOM CTHXOTBopeHHH HHKOJiaH 3a6oJIOI.1,Koro? Ka3aJIOCh 6hr, 

B,o6rnHx qepTax 06 OTKpbITHH AHTOHH BaH JleBeHryKOM «aHHMaJihKy

JieM» BCeM H3BeCTHO. Ho TO, qTO HMeHHO B o6rnHx qepTaX, HCHO XOTH 6bI 

H3 Toro, qTo BO MHOrHX KHHrax (B TOM qHcJie yqe6HHKax) JleBeHryKa 

Hl1_3bIBaIOT H306peTaTeJieM MHKpOCKOrra. 

MHKpocKorra JleBeHryK He Hao6peTaJI. B KaqecTBe Hao6peTaTeJie:i1: 

MHKpOCKorra qarne BCero yrroMHHaIOTCH rOJIJiaH,D,CKHe OIITHKH 6pa

TbH .HHCeH, C,D,eJiaBIIIHe MHKPOCKOII c OKYJIHPOM H o6'beKTHBOM OKOJIO 

1590 r. 
He 6hrJI JleBeHryK H rrepBhIM MHKpocKOUHCTOM. Erne ,D,O Hero ,D,aT

qaHHH .HH CBaHHepMaH c IIOMOinhlO MHKPOCKOIIa OTKpbIJI spHTPOI.1,HTbI 

KpOBH, aHrJIHqaHHH HeeMHH fp10 - IIhIJihll,Y pacTeHHH, a HTaJibHHell, 

MapqeJIJIO MaJihIIHrH - KaIIHJIJIHphr B JierKHX JIHryIIIKH. llcTopHqe

CKOe OTKpbITHe KJieTOK pacTeHHM Po6epTOM fyKOM TaKme rrpOH30IlIJIO 

paHbIIIe (B 1665 ro,l.l,y), qeM CBOH TPY,D,hI orry6JIHKOBaJI JleBeHryK. 

AHTOHH BaH JleBeHryK po,D,HJICH 3HaqnTeJihHO rro3me H3o6peTeHHH 

MHKpocKorra - B 1632 ro,D,y B ropo,D,e .D:empT (foJIJiaH,D,HH). Ero po,D,w 

TeJIH 3aHHMaJIHCb BeCbMa rroqTeHHbIM ,D,eJIOM - IIJieTeHHeM KOp3HH 

H IIHBOBapeHHeM. CaM JleBeHryK, BorrpeKH JiereH,D,aM, 6hIJI qeJioBeKOM 

OTHIO,ll,b He MaJiorpaMOTHbIM, TaK KaK ,ll,O IIIeCTHa,D,I.1,aTH JieT yqHJICH 

B IlIKOJie, r,D,e IIOJiyqHJI HeIIJIOXOe ITO TeM BpeMeHaM o6pa30BaHHe. 



8 

IlopTpeT AHTOHH Ban Jleneuryi'a 
(H3 KHHnl n. XaaI<eMaHa 

«Antony van Leeuwenhoek, 
de ontdekker der infusorien, 
1675-1875» - «AHTOHH nan 

JlenenryK - nepnooTKpbrnaTeJib 
m1cpy3op1tH:, 1675-1875») 

3n1 HenpocTbte npocrni1wMe 

B B03pacTe 21 ro,n;a OH meHl1JICJI 

11 OTKpbIJI co6CTBeHHYIO MaHyc}JaKTyp

HYIO ToproBmo. Ho 6hIJIO y Hero TO, 

'-ITO Cett'-IaC Ha3bIBaeTCJ! « X06611 », -

OH YBJieKaJICJ! IllJil1q)OBKOM Jil1H3 

11 pa3rJIJI,/J;hIBaHI1eM qepe3 Hl1X MeJI

Kl1X npe,n;MeTOB. 

JieBeHryK HaBepHJIKa 3HaJI o cy

Ill;eCTBOBaH1111 np116opoB KOHCTpyK-

11,1111 5IHCeHOB, TaK KaK 6bIJI 3H8I<.OM 

c 'IJieHOM-KOppecnoH,n;eHTOM tlpliTaH

CKOro KopoJieBCKoro o6Ill;eCTBa PeHbe 

,n;e rpaaqJOM, KOTOpbIM JKl1JI B .ll:eJIC}JTe 

11 113Y'I8JI C IIOMOill;hIO M11Kp0CKOII8 

TOHKOe CTpOeH11e ceMeHH11KOB 11 J!l1'!

Hl1KOB m11BOTHhrx. Ho JieBeHryKa He 

ycTpa11BaJIOKpai1:HeIIJIOXOeKa'-IeCTBO 

11306pameH11JI, KOTopoe, oco6eHHO 

np11 60Jibllll1X yBeJil1'IeHl1J!X' ,n;aBaJil1 

HeCOBepllleHHhie Ml1KpOCKOIIhI Toro 

BpeMeH11. 

IlonoMy AHTOH11 np11,n;yMaJI co6-

CTBeHHYIO TexHOJior1110. OH nJiaB11JI 

Ha orHe CTeKJIJ!HHbie naJIO'IKl1 Ta

Kl1M o6pa30M, '-IT06bI K8IIJil1 pacnJiaBJieHHOro CTeKJia na,n;aJil1 B Bo,n;y. 

B pe3yJihTaTe noJiy'IaJI11ch 3aKaJieHHhre o,n;Hopo,n;Hhre cTeKJIJIHHhre Illa

p11KH' KOTOpbre IIOCJie Tlll;aTeJibHOM IllJIHC}JOBKl1 npeBpaI11;8Jil1Ch B Ka'Ie

CTBeHHbie Jil1H3hl c Ml1H11M8JlhHhIM pa,n;11ycoM OKOJIO 0, 7 MM, TO.JII11;11HOM 

1,22 MM, qJoKyCHbIM paccTOJ!Hl1eM 0,94 MM 11 MaKCl1M8JlhHhIM yBeJI11'!e

I-IHeM B 266 pa3 . 8T11 Kpollle'!Hhre Jil1H3hI onpaBJIJIJil1Ch B nJiaCTl1HhI 113 

Me,n;H, cepe6pa 11JI11 30JIOTa. K IIJiacT11He np11KperrJIJIJICJI Bl1HT c HrJiott 

H i;l KOH11,e, KOTOpbIH BhIIIOJIHJ!JI pOJib npenapaTOBO,/J;H.TeJIJI,- c ero no

MOill;hIO H acameHHhIH Ha 11rJiy Ilpe,n;MeT MOJKHO 6hIJIO ,/J;BHraTb B3a,n;

Brrepe,n;. c IIOMOill;hIO ,n;pyroro Bl1HTa, nepneH,/J;l1KYJIJIPHOro IIJIOCKOCTl1 

IIJI8CTl1Hhl, MOJKHO 6bJJIO OTO,/J;Bl1raTb 11Jil1 rrp11,n;B11raTh KOH'I11K 11rJihl 

K Jil1H3e, ,n;o611BaJICh, TaK11M o6pa3oM, pe3Koro 11306pameH11JI. CaMa 

11rJia TOJKe 6hIJia r116KOM, 11, 113r116aJI ee B pa3HbJX HanpaBJieHl1JIX, MOJK

HO 6bIJIO np0113BO,/J;l1Th e lll;e 6oJiee TOHKYIO HaBO,ll;Ky. 8To anaJIOrH Ma-

Kpo- 11 M11KpOBl1HTa COBpeMeHHhIX M11KpOCKOIIOB. 

JieBeHryK, 6y,n;y'Il1 qeJIOBeKOM O'!eHb JII0603HaTeJibHhIM, paccMaT

p11BaJI caMhi e pa3Hhle o6'heKThl - MbIIlle'IHbJe BOJIOKHa, BOJIOCbI, IllepcT11H

J{ l1 }Kl1BOTHbIX, ceMeHa pacTeHl1H, rrapa311Tl1'-IeCKl1X HaCeKOMbIX ._ 6JIOX 



Ina ea 1. CKB03b eonwe6Hbti1 npvr6op fleeeH1yKa .. . 

M Billett. Oeo6eHHO yBJieKeR OH ecTe

CTB03HaHMeM M MMKpOeKOITMeM no

CJie npo1!TeHMR KHMrM Po6epTa I'yKa 

« MttKporpaclJMR », ony6JIMKOBaHHOM 

B 1665 ro.n;y. 

Bee CBOM Ha6mo.n;eHMR OH aKKy

paTHO 3aITMChIBaJI, 3apMeOBbIBaJI, HO 

TOJibKO B 1673 ro.n;y, no MHM~MaTMBe 

0.a;ttn H3 «MeJlltOCitOilOB» 

JleneHryKa 

9 

M npM nocpe,n;HM'!eCTBe PeHhe .n;e rpa

acpa, Ha'IaJI OTebIJiaTb B 6pMTaHCKOe 

KoponeBcKoe o6ru;ecTBO pe3yJihTaThI 

eBOMX Ha6mo.n;eHMM. ,n;yMaeTCR, .n;ame 

eCJIM 6bI He 6hIJIO OTKpbITMR npocTei1-

IllMX, AHTOHM BaH JleBeHryK BCe paB

HO 6bIJI 6bI .D;OBOJibHO M3BeeTeH, TaK 

KaK OH, He3aBMeMMO OT CBaHHepMa

Ha, OTKpbI.rr' KpOBRHhie KJieTKM ( spM

TPO~MTbI) qenoBeKa, a TaKme aMclrn-

611:i1 M pbr6, .D;BM./KeHMe KPOBM B Ka

IlMJIJIRpax, cnepMaT030M.D;hI qemfBeKa, eo6aKM M .n;pyrMX ./KMBOTHhIX, 

M3Y'IMJI CTpOeHMe qJaCeT0'!
0

HOro rJia3a 1rnceKOMbIX M MHOroe .n;pyroe. 

Ho o.n;Ha.tK,n;hr OH npM,n;yMaJI HaeamttBaTh Ha KOH'IMK MrJihI He npe.n;

MeT, a TOHKMM cTeKJIRHHhIM KanMJIJIRP c .IKM.D;KOeThIO. A ,n;JIR Toro tJ:To-

6hr JIY'!Ille BM,n;eTh, 'ITO B HeM, CTaBMJI Mem.n;y CBOMM «MMKPOCKOITOM» 

M JiaMn9:i1 xpycTaJibHhIM Illap c BO.D;OM - TaKOM me, KaKOM MCITOJib30-

BaJIM .n;na ynytJ:IlleHMR ocBeru;eHMR ronnaH,n;CKMe KpymeBHM~hr. TaK OH 

M306peJI KOH,D;eHcop. 

Ilo3,n;Hee JleBeHryK Ha'IaJI noMeru;aTh Mem.n;y TaKMM IllapOM M MM

KpOCKOITOM ITJIOTHhIM SKpaH c MaJieHb KMM OTBepCTMeM, qepe3 KOTOpoe 

npoxo,n;MJI TOJibKO TOHeHbKMM JIY'IMK CBeTa, KOTOpbIM, B eBOIO oqepe.n;h, 

nponycKaJieR qepe3 KanMJIJIRp. B pe3yJihTaTe Bee, 'ITO nnaBaJio B .tKM,n;

KOCTM BHYTPM KanMJIJIRpa, cBeTMJIOCh Ha TeMHOM clJOHe. TaK JleBeHryK 

MeITOJib30BaJI Ha npaKTMKe scpclJeKT' 6naro.n;apR KOTOpoMy' HanpMMep, 

B COJIHetJ:HOM nyqe BM.D;HhI CBeTRlll;MeCR IlbIJIMHKM, Hepa3JIM'IMMbie npo

CThIM rJia30M, T. e . M306peJI MeTO.D; TeMHOro ITOJIR, KOTOpbIM npHMeHReT

CR B MHKpOCKOITMM M ee:i1qae. 

H eM3BeCTHO, notJ:eMy AHTOHM npMillJIO B roJioBy Ha6paTh B KanMn

JIRP M pacCMOTpeTh OTCTORHHYIO .n;om.n;eByIO BO,D;y M3 rJIMHRHOro roplll

Ka, HO MMeHHO TaM OH BnepBbie o6Hapy:>KMJI KPOilletJ:HhIX cyru;ecTB, KO

TOpbie 6bIJIM B .n;eeRTKM pa3 MeJih'!e e&J.MhIX MaJieHhKMX, M3BeCTHhIX .n;o 
Toro . JleBeHryK Ha3BaJI MX «aHMMaJibKYJIM»' T. e. «3B8pIOillKM» (e JiaT.), 

M HatJ:aJI MCKaTb MX Be3.n;e, r.n;e STO TOJibKO B03MO;KHO. 
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,11,nyxJIHH30BblH « MeJIJWCKOII I) 

JlenenryKa. C ero rroMo~LIO 
MO:IKHO 6hIJIO paccMaTpHBaTh 

cpa3y .n:na o6'heKTa HJIH 
3pHTeJih,HO COBMe~aTh 

H306pa~teHH.JI .n:nyx CXO.ll:HbIX 
o6'heKTOB. Ceftqac Ta1me 

cpaBI-IHTeJihHhle MHKpOCKOIIbl 
TO,Ke HCIIOJib3yIOTC.H, oco6emrn 
B KpHMHIIaJIHCTHKe (H3 KlllffH 
II. XaaKcMasa «Antony van 

Leeuwenhoek, de ontdekker der 
infusorien, 1675-1875») . 

:3n1 HenpocT&1e npocrniltwue 

0,n;HaJK,ZJ;hI OH peIIJHJI IIOJIY'IHTh 

OTBeT ew;e Ha O,ZJ;HH Borrpoc, IIO'-IeMy-To 

My'!aBIIJHW ero: rro'leMy rrepeu; mmeT

ca? AHTOHH rrpe,n;rroJIOJKHJI, 'ITO B rrep

u;e HaXO,ZJ;HTCH HeBH,ZJ;HMhie rrpOCThIM 

rJia30M HrOJIO'IKH HJIH KPIO'IO'IKH, 

KOTOphre pa3,n;pamaIOT H3hIK H BhI3hI

BaIOT JKJKeHHe. lfT06bI rrpoBepHTh STO, 

OH IIOMeCTHJI B cocy,n; c BO,ZJ;OM IIJIO,ZJ; rrep

u;a H OCTaBHJI ero CTOHTh, IIOKa TOT He 

pa3JIOJKHTCH' 'IT06bI HrOJIO'IKH rrorra -

JIH B BO,ZJ;Y H HX MOJKHO 6hIJIO 3aTHHYTh 

B KaIIHJIJIHP H paccMOTpeTh. 0,n;HaKO, 

BMeCTO «KpIO'IO'!KOB» OH o6HapyJKHJI 

B HaCTOe rrepu;a orpOMHOe KOJIH'leCTBO 

«aHHMaJihKyJieli» - ropa3,n;o 6oJih

IIJee, i:ieM r,n;e 6hr TO HH 6brno. TaK Jie

BeHryK H3o6peJI Jia6opaTopHoe KYJih

THBnpoBaHHe OTKPhIThIX HM opraHH3-

MOB - -qpe3BhI'laliHo y,n;o6HhIM crroco6 

HX o6HapymeHHa li H3y'!eHtta. Ilptt 

STOM AHTOHH ew;e H SKCIIepHMeHTaJih-

HO ,ZJ;OKa3aJI, 'ITO «aHHMaJihKYJIH» pa3-

MHOJKaIOTCH B HaCTOe. 

Ha,n;'o cKa3aTh, 'ITO Ha rrpoTaJKeHHH IIO'ITH 200 JieT rrocJie pa6oT Jie

BeHryKa MeTO,ZJ; H3y'!eHHH «aHHMaJihKyJieW» B HaCTOHX 6bIJI 'IYTh JIH He 

e,n;HHCTBeHHhIM. 0TCIO,ZJ;a H ,n;pyroe Ha3BaHHe «aHHMaJihKyJieW» - «HH

clJY30pHH» (c JiaT. infusum - HaCTOMKa), T. e. JKHBOTHhie HaCTOH, HJIH, 

r-caK nttcaJIH rro-pyccKH, «HaJIHBO'!Hhie JKHBOTHhre». KcTaTH, K «HHqJy-

30pttaM» ew;e B Ha'laJie tt ' cepe,n;ttHe XIX BeKa OTHOCHJIH Bcex opraHH3-

MOB, o6HapymeHHhIX B HaCTOe, B TOM 'IHCJie MHOrOKJieTO'!HhIX - KO

JIOBpaTOK, MeJIKHX -qepBeM - HeMaTO,ZJ; H OJIHroxeT H T. II. TOJihKO BO 

BTOpow IIOJIOBHHe XIX BeKa STO Ha3BaHHe CTaJIH OTHOCHTh K npe,n;cTa

BHTeJIHM O,ZJ;HOM rpynIIhI - peCHH'!HhIM rrpocTeMIIJHM, HJIH IJ;HJIHaTaM. 

Ha'!HHaa c 1673 r. H ,n;o CBOew CMepTH (a OH npOJKHJI 91 ro,n;) JleBeH

ryK OTOCJiaJI B KopoJieBCKoe o6w;ecTBO 6oJiee 100 nttceM c co6cTBeHHhI

MH Ha6mo,n;eHHHMH, r,n;e OH OIIHCaJI ,n;ecaTKH pa3JIH'!HhIX rrpocTeMIIJHX 

H ,n;ame 6aKTepHM. HeKOTOphie H3 ero OIIHCaHHM H PHCYHIWB H celi-qac 

rro3BOJIRIOT orrpe,n;eJIHTh opraHH3MhI ,n;o po,n;a HJIH Btt,n;a. OH me nepBhIM 

o6HapyJKHJI y rrpocTeMIIJMX opraHeJIJihl ,ZJ;BMJKeHMR - peCHM'IKM M mry

TMKH, KOTOphie OH Ha3hIBaJI «pa3H006pa3HhIMM, HeBepORTHO TOHKMMM 

HOJKKaMM». 
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_KpoMe Toro, OH HenpephIBHO co

BeprneHCTBOBaJI cBon npn6ophr. Ha

npnMep, c.n;eJiaJI MHKpOCKOil c .n;By

MSI JIHH3aMH, KOTOpbIH Il03BOJISIJI 

paccMaTpnBaTh cpa3y .n;Ba o6~eKTa 

H, BepOSITHO, 3pHTeJibHO COBMe~aTb 

HX H306pameHHSI, tJ:TO Il03BOJISIJIO 

cpaBHHBaTh noxomne o6~eKThr. TaK

me JleBeHryK c.n;eJiaJI cneu.naJihHhIH 

MHKpOCKOil, c IlOMO~bIO KOTOporo 

paccMaTpHBaJI KaK npocTeii:runx, Tar< 

H ,!l;OBOJihHO KpynHhlX MHOrOKJieTOtJ:

HhlX )KHBOTHbIX, o6nTaIO~HX B BO.n;e, 

TaKHX KaK tJ:epBn-HeMaTO,!l;hl. c ero 

me IlOMO~bIO AHTOHH H3ytJ:aJI KpOBh 

tJ:eJIOBeKa H )KHBOTHhIX. y 3TOro MH

KPOCKona HMeJICSI cneu;naJihHhIH .n;ep

maTeJih ,!l;JISI U.HJIHH.n;pa c )KH,!l;KOCThIO 

HJIH npo6npKH. TaKHM o6pa3oM, B oT

JIHtJ:He OT npn6opa 6paTheB 5IHCeH, 

KOTOpblH B TO BpeMSI tJ:a~e CJIY)KHJI 

,!l;JISI pa3BJietJ:eHHSI H TOJibKO 3IlH30-

,!l;HtJ:eCKH npHMeHSIJICSI ytJ:eHhlMH, MH

KPOCKOilhl JleBeHryKa (HJIH, KaK TOr

.n;a roBOpHJIH, «MeJIKOCKOilhl») 6hIJIH 

ycTpOHCTBaMH, npe.n;Ha3HatJ:eHHhlMH 

,!l;JISI cephe3HhJX CHCTeMaTHtJ:e CKHX 

HaYtJ:HhlX HCCJie,tioBaHHH. 

Ha.n;o cKa3aTh, tJ:TO HMeHHO nocJie 

OTKpblTHSI «aHHMaJihKyJieH» AHTO-

«MeJIKOCKOil» JleneHryKa 
c ,D;ep~aTeJieM ,!J;JIH CTeKJIHHHOrO 

ll;HJIHH,D;pa HJIH npo6ttpKH. 
.QttJIHll,!l;p BCTaBJIHJICH 

B OTBepCTHH H aaKpenJIHJICH 
C IlOMO~bJO ,D;BYX WHpOKHX 
npy~ttH (r u d). Co6cTneHHO 

JIHH3a BMOHTHponaua 
B nepT11KaJILHYJO nJiaCTHHY 
(g), a naBO,D;Ka Ha pe3KOCTh 

ocy~eCTBJIHJiaCb c IlOMO~hJO 
BHHTa (f) (H3 KHHrH 

II. Xaa1,cMaHa «Antony van 
Leeuwenhoek, de ontdekker der 

infusorien, 1675-1875») 

HH BaH JleBeHryK no-HaCTOSI~eMy npocJiaBHJICSI. IIocJie npoBepKH ero 

HCCJie.n;oBaHHH KOMHCCMeH BO rJiaBe c HeeMMeH fpIO, KOTOpaSI cneu.11 -

aJibHO npHe3maJia B .D:eJiqJT, OH B 1680 ro.n;y 6bIJI H36paH .n;eHCTBMTeJih

HhlM tJ:JieHoM KopoJieBcKoro o6~ecTBa (T. e. cTaJI aKa.n;eMMKOM). Ilo3.n;

Hee OH CTaJI tJ:JieHOM H <PpaHU.Y3CKOH aKa.n;eMMM HayK. Ero ,!l;OM B .D:eJI

qJTe CtJ:MTaJIM CBOHM .n;oJirOM noceTHTh BhI,!l;aIO~MeCSI ytJ:eHhie M .n;ame 

MOHapxM 113 pa3HhlX CTpaH. TaK, M3BeCTHQ, tJ:TO BO BpeMSI CBoero npe-

6bIBaHMSI B foJIJiaH.D;MM JleBeHryKa HaBe~aJI IleTp IIepBhIH, KOTophIH 

.n;ame np1106peJI y irero HeCKOJihKO « MeJIKOCKonoB ». liHTepecHo, KaK 

IleTpy y.n;aJIOCh 3TO c.n;eJiaTh, TaK KaK AHTOHM o6hitJ:HO KaTeropHtJ:e

CKH OTKa3bIBaJICSI .n;apMTh MJIM npo.n;aBaTh CBOM JIYilhl KOMY 6hI TO HM 

6bIJIO. 



12 3Tvi HenpocTbte npocrnftwvie 

Mep;aJib, OT'leKa11e1rna11 B 'lee.Tb JlenearyKa B roJIJiaH)J;HH B 1716 rop;y. 
Ha Jinn;enoii cTopoue (anepce) - 6apeJILec}:I JleneHryKa n uap;nHCb «AHTOHH 

nau JleneuryK - p;eiiCTBHTeJibHbIH 'IJieH BpnTaHCKOro KopoJiencKoro 
o6IIJ;eCTna». Ha o6opoTHO:ii cTopoue (penepce), ua aap;ueM nJiaue - pop;uoii 

ropop; aKap;eMHKa ,l(eJic}:IT, Ha nepep;HeM nJiaue - n'leJIHHbIH yJieii: (KaK 
CHMBOJI Tpyp;OJIJ06H11) H IJ;HTaTa H3 BeprHJIH11: «HeneJimt Tpyp;, HO HeMaJia11 
cJiana» (ua K1rnrn II. XaaKcMana «Antony van Leeuwenhoek, de ontdekker 

der infusorien, 1675-1875») 

Bo BCRKOM CJiyLiae, HMeHHO c HCTOPHH 06 AHTOHH BaH JleBeHryKe 

HaLIHHaIOTCSI TIO'ITH Bee paccK a3bI 06 Y~HBHTeJibHbIX cyru;ecTBax, HMe

HyeMbIX npocTeMllIHe, HJIH npOTHCTbI. 



f JiaBa 2 

IIPOCTEHIDHE - <<IIAP AJIJIEJibHbIH MHP» 

- Bbt, 1w1-te'lHO, BuiJaJlu yBeJlu'lumeJlbHOe 

cmelCJto - kpyzlloe, BbtnYICJlOe, 'lepe3 

1Comopoe Bee Be~u 1CaJ1Cymc.R BO cmo pa3 

60JlbUte, 'teM oHu Ha caMOM iJeJle? Ecllu 'lepe3 

Hezo nozll.RiJemb Ha 1CanJl10 BOObt, B3.Rmy10 

ziJe-Hu6yiJb u3 npyiJa, mo yBuiJuwb u,ellbte 

mbtC.R'lU iJu1CoBunHbtX 3Bepywe1C, 1ComopbtX 

B006~e HUICOZOa He BUOHO B Booe, xom.R OHU 

maM, KOHe'lHO, ecmb. 

r. x. AH,!(epceH. Kamm: BO,!(hl. 184 7 r. 

IlpocTeih1ni:e - 3TO oqeHb MeJIKMe O,!(HOKJieTO'IHbie opraHM3MhI, ,!(M

ana30H MX pa3MepoB - OT MMKPOMeTpa (1 MMKpOMeTp = 0,000001 Me

Tpa) ,!(O HeCKOJihKMX caHTMMeTpoB. Ho 6oJihlllM'HCTBO 3TMX opraHM3MOB 

He npeBhilllaeT pa3MepoM 100 MMKpOMeTpOB (HJIM, KaK paHhllle IlMCaJIM, 

MHKPOH), T. e. O,!(HOH ,!(eC.HTOH MMJIJIHMeTpa. Ilo3 TOMY Te, KTO 0 HHX nH

llleT' oqeHb qacTO IlOMem;aIOT IJ,eJiblH MHP B « KailJilO BO,!(hl ». 

ABTopy HeHaBeCTHO , CKOJihKO BpeMeHH cym;ecTByeT 3TOT xy,!(O)Ke-

. CTBeHHhIM o6pa3, HO, IlOXO)Ke, Y*e nop.H,!(Ka ,!(BYXCOT JieT HMeHHO cno- • 

co6HOCTh npOTHCTOB o6HTaTh B MHHMMaJihHOM OfrheMe BO,!(hl cqHTaeTCJI 

HX xapaKTepHoi1 qep-roH:. M11p npocTeHlllHX B HJIJIIOCTpau,HJIX K nony

JIJipHhIM KHHraM H yqe6HHKaM 113,!(aBHa IlOMem;aIOT B KanJIIO MJIH B Kpy

)KOqeK, 11ao6pa*a10m;11H: noJie apeHHJI MHKpocKona. CKaaKaAH.l(epceHa 

o npoc-rei1lllHX Ha3hrnaeTCJI « KanJIJI BO,!(hI » , a cKaaoqHaJI noBeCTh Ce p

re JI A<iJoH:bKHHa - « IlpHKJIIOqeHHJI B 1<anJie BO,!(hI », B CTHXOTBopeHHH 

H. 3a6oJIOIJ,Koro «y,!(HBHTeJihHOH )KH3HH cJie,!(hI» TO)Ke o6Hapy*eHhI 

«Ha noBepXHOCTH KailJIH BO,!(hl» . XoTJI, KOHeqHo, «ThICJiqH ,!(HKOBHH

HhIX 3BepyllleK» MO)KHO YBH,!(eTh He BO BCJIKOH KanJie, a TOJlhKO B KanJie 

«JieBeHI'YKOBCKOI'O» HaCTOJI, T. e. B KYJihType, C03,!(aHHOH HCKyCCTBeH

HO. B ecTeCTBeHHhIX ycJIOBHJIX npoc-rei1lllHe paaMem;aIOTCJI BOBce He 

TaK IlJIOTHO, KaK 3TO Ka)KeTCJI. 

Hanp11Mep, yTBep*,!(ett11e, qTo B 6oraToi1 opraHHKOH noqBe Ka)K

,!(hIH Ky611qecKHH caHTHMeTp CO,!(ep)KHT MMJIJIMOH HJIM 6oJiee npocTei1-

lllHX, 06b1qHo npoH3BO,!(MT CHJihHoe BneLiaTJieHHe. MomHo no,!(yMaTh, 
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qTo npOTUeThI ,ll.OJDKHbI 6bITb TaM ynaKOBaHbI TaK TIJIOTHO, KaK IIITipOTbI 

B 6aHKe. 0,n.HaKO, no paeqeTaM r. CSH,ll.OHa, STO He eoBeeM TaK. EeJIU 

npUH.HTh, qTo Ka:>K,n.a.H KJieTKa npoeTeiirnux UMeeT npu6JIU3UTeJibHhIH 

o6'beM paBHbIH ecpepe .n.uaMeTpOM B 10 MirnpoMeTpOB, TO MUJIJIUOH npo

TUeTOB 3ail:MeT Beero OKOJIO ,ll.BYX Tbie.HqHbIX Ky611qeeKoro eaHTUMeTpa. 

To eeTb TeeHOThI B noqBe npoeTeiirnue .HBHO He uenhIThIBaIOT. 

HeeMoTp.H Ha STO, o6pa3 «KanJiu BO,ll.hI» .n.eiieTB11TeJihHO oqeHh y,n.a

qeH, TaK KaK npoeTeHilIUM ,ll.JI.H 0611TaH1l.H Heo6xo,n.11Ma BO,ll.a XOT.H 6br 

B Bll,ll.e TIJieHKU BJiar11 Ha TIOBepxHoeT11 qaeTUII noqBhI, KaMH.HX 11JI11 

Mxax • .IJ:a:>Ke B 60JibIII11X BO,ll.OeMax, TaK11X KaK KpynHbie 03epa 11JIU 

MOp.H, npOTUeThI He paenpe,n.eJieHbI eJiyqail:HbIM o6pa30M, a eKaITJIUBa

IOTe.H B Ha1160Jiee npuro,n.HhIX ,ll.JI.H Tex UJI11 11HbIX BU,ll.OB MeeT00611TaHu

.HX, KOTOpbre B HayqHoM JIUTepaType Ha3bIBaIOT MUKpo6uoTonaMU 11JI11 

MUKpoaKBap11yMaM11, 11 pa3Mepbr ST11X MeeToo6uTaH11M qaeTO ,n.e:HeTB11-

TeJihHO e0113Mep11MbI e TeM, qTo MbI Ha3bIBaeM KanJie:H. 

KaK nurneT r. CSH,ll.OH, eeJI11 MHOrOKJieTOqHbie JKUBOTHhie o6uTaIOT 

B MUpe, ,n.uana30H pa3MepoB u BpeMeHU B KOTOpOM HaM 3HaKOM u np11-

BhrqeH, TO B «M11pe» npoeTeMIII11X STU pa3MepHOCT11 no,n.Bep:>KeHbI 113-

MeHeHll.HM, KaK B KSppOJIJIOBeKOM 3a3epKaJihe. 

CoBpeMeHHhre qJaHTaCThI BMeeTo 3a3epKaJih.H 11erroJihayroT o6paa 

napaJIJI~JibHOro MUpa . .IJ:eiieTB11TeJihHO, rrpoeTe:Hrn11e e ux MUKpoeKorru

qeeKUMU paaMepaM11 eyr.u;eeTBYIOT B ,n.pyroM MaernTa6e 113MepeH11M, KaK 

6hr rrapaJIJie.irhHO Harne My rrp11BhrqH0My M11py, u 6oJihIII11HeTBO Jiro,n.e:H 

,n.a:>Ke He .n.ora,n.hrnaroTe.H 0 TOM, HaeKOJibKO STOT Mllp eJIOJKeH 11 Ba:>KeH 

,ll.JI.H Hae, JIIO,n.e:H • .IJ:a 11, KaK MbI TOJibKO qTO y6e,n.11JI11eh, 3HaeT qeJIOBeqe

CTBO 0 eyr.u;eeTBOBaH1111 STOro Mllpa Beero Tp11CTa e He6oJibIII11M JieT. 

Cyr.u;eeTByeT MHO:>KeeTBO MeeT006uTaH11H:, rro,n.o6HhIX M11KpoaK

BapuyMaM B rroqBe 11JI11 TOJir.u;e rrecKa B BO,ll.OeMaX, KOTOphre MoryT aa

H11MaTb TOJihKO MeJIKUe O,ll.HOKJieToqHbie opraHU3MhI - rrpoeTe:Hrn11e 

11 6aKTepuu. BepO.HTHO, 11M8HHO IIOSTOMY OH11 11 eyr.u;eeTBYIOT Ha 3eMJie 

O,ll.HOBpeMeHHO e 6oJiee eoBeprneHHbIM11, HO u 6oJiee KPYIIHbIM11 MHoro

KJieToqHbIM11, KOTOpbIM B «KarrJie BO,ll.bI» 6bIJIO 6hr TeeHOBaTo. 

IlpoeTe:Hrn11e 3aH11MaIOT Bee rrp11ro,1J.Hbie M11Kp06UOTOIIbI, BeTpeqa

.Heb B HUX B 3HaquTeJihHhIX KOJI11qeeTBax. CooTBeTeTBeHHO 11 poJih rrpo

eTeiirnux B o6r.u;eM KpyroBopoTe Ber.u;eeTB u sHepru11 B 611oecpepe ,ll.OJI:>K

Ha 6hrTh eyr.u;eeTBeHHoii. Ho KaKoBa sTa pOJih? 

Ha.n.o eKaaaTh, qTo qeJIOBeKy eBotteTBeHeH aHTporroIIeHTpuaM. Bee, 

qTo ero oKpy:>KaeT, OH, B rrepByro oqepe,n.h, rrp11Mep.HeT «Ha ee6.H». OT

ero.n.a u Borrpoe, qaeTo 3a,n.aBaeMhIM JIIO,ll.hM11, ,n.aJieKuM11 OT 6110Jior1111: 

«3aqeM OH11 HY:>KHbI, STU rrpoeTe:Hrn11e?», 11MeR B Bll,ll.y, B rrepByIO oqe

pe,n.h, 3aqeM OHU HYJKHbI HaM, JIIO,ll..HM. II OTBeT Ha STOT BOIIpoe eJie,n.yeT 

ueKaTb B TaKOM pa3,n.eJie rrpOTlleTOJior1111 KaK SKOJIOrUR rrpoeTe:Hrn11x. 
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IlpoTHCThI flBJUUOTCfl o6R3aTeJihHhIM H BamHhIM KOMIIOHeHTOM JII0-

6oii 3KOCHCTeMhI HJIH 6Hou;eHo3a. IlpH 3TOM ,ll;Jlfl Kam,n;oii 3KOCHCTeMhI 

HMeeTCfl CBOM Ha6op BH,ll;OB, KOTOphie BhIIIOJIHflIOT a,n;ech CBOH c]JyHKIJ;HH. 

CooTBeTCTBeHHO, cyw;ecTBYIOT pa3Hhie 3KOJIOrH'IeCKHe rpyrrrrhI rrpoTH

CTOB co CBOeM pOJihIO B coo6w;ecTBax. 

Ilo HarneMy OIIhITy, Jiyqrne BCero Ha'lHHaTh 03HaKOMJieHHe c «na

paJIJieJihHhIM MHPOM» rrpOTHCTOB c napa3HTH'leCKHX rrpocTeMillHX. 3TO 

II03BOJIReT eCJIH He 06'hRCHHTh, 3aqeM «HymHhI» rrpocTeMrnHe, TO, no 

KpaMHeM Mepe, ,n;eJiaeT IIOHflTHhIM, 3aqeM HX HymHo H3y'laTh. 

I1apa3HTH3M IllHPOKO pacrrpocTpaHeH cpe,n;H rrpocTeMillHX. Iloq

TH BO BCex THnax 3THX opraHH3MOB rrpe,n;cTaBJieHhI rrapa3HTH'leCKHe 

<}JopMbI, a eCTh 60JihlllHe rpyIIIIhI, HaC'lHThIBaIOrn;He ThICfl'lH BH,ll;OB, 

Ky,n;a BXO,ll;flT HCKJIIO'lHTeJihHO napa3HTH'leCKHe BH,ll;hl. Ha 200 ThICfl'l 

H3BeCTHhIX BH,ll;OB rrpocTeMillHX 6oJiee 20 ThIC.H'l - napa3HThI. MHKpo

CKOIIH'leCKHe pa3MephI rrpOTHCTOB II03BOJIRIOT HM HaMTH IIO,ll;XO,ll;fllll;He 

,ll;Jlfl mH3HH ycJIOBHfl He TOJlhKO B KJieTKax, TKaHRX HJIH IIOJIOCTH TeJia 

MHOrOKJieTO'lHhIX, HO H BHYTPH KJieToK ,n;pyrHx rrpocTeiirnHx. HaBecT

HhI cJiy'laH rnrreprrapa3HTH3Ma cpe,n;H rrpocTeMrnHx, Kor,n;a B KJieTKax 

o,n;HHX BH,ll;OB rrapaaHTOB o6HTaIOT ,n;pyrne BH,ll;hI. Y crrenrnoMy aace.J):e

HHIO Bee HOBhIX X03ReB crroco6cTBYIOT TaKme 6bICTphle TeMIIhI pa3MHO

meHHfl IIPOTHCTOB. 

HaH60Jiee MaCCOBhIM aa6oJieBaHHeM, KOTOpoe BhI3hIBaIOT rrpocTeM

IllHe, flBJIReTCfl MaJIRpHR. ,ZJ;o CHX rrop OT Hee Ha IIJiaHeTe emero,n;HO 

rH6HeT OT rroJiyMHJIJIHOHa ,n;o ,n;Byx MHJIJIHOHOB qeJioBeK. Ho B cpe,n;e 

«He6HOJIOrOB» H MaJIRpHMHOro IIJia3MO,ll;Hfl, H MHOrHX ,n;pyrnx rrpocTeM

IllHX B rrepByIO oqepe,n;h OTHOCRT K TeM caMhIM KOBapHhIM «MHKpo6aM»' 

KOTOphie rrpH'IHHRIOT HaM BCR'leCKHe HerrpHRTHOCTH. Ha caMOM ,n;eJie 

«MHKp06hI» B HallleM IIOHHMaHHH - 3TO rrpoKapHOTHhie opraHH3MhI, 

T. e. 6aKTepHH, KOTOphie He HMeIOT R,n;pa H MHOrHX ,n;pyrHX H3BeCTHhIX 

HaM KJieTOqHhIX opraHeJIJI, IlpOC'J'.eMrnHe me - 3yKapHOThI (KaK H Mhl 

c BaMH), TO eCTh HX KJieTKa,n;eJIHTCfl TaKHM me o6pa30M, KaK KJieTKH Ha

rnero opraHH3Ma (MHTOTH'leCKH), H HMeeT oqJOpMJieHHOe R,n;po. H, xoTR 

cpe,n;H rrpocTeMillHX eCTh B036y,n;HTeJIH orraCHhIX aa6oJieBaHHM qeJioBeKa 

H mHBOTHhIX (COHHafl 6oJie3Hh, JieiirnMaHH03hI, aMe6HaR ,ll;H3eHTepHR, 

6oJie3Hh qaraca, 3MMepH03, TOKCOIIJia3M03, TpHXOMOHa,11;03 H MHOrHe 

,n;pyrne), 6oJie3HflMH Mhl Bce-TaKH B 6oJihllleM CTerreHH «06R3aHhI» BH

pycaM H 6aKTepHRM. 

He Bee o6HTaTeJIH opraHH3MOB ,n;pyrHx mHBOTHhIX HJIH pacTeHHM 

RBJIRIOTCR 3JIOBpe,n;HhIMH napaanTaMH. EcTh H TaKHe CHM6HOHThI, Ko

TOphie 6eapa3JIH'lHhI ,n;JIR xoaRHHa. TaK, B opraHH3Me qeJioBeKa o6nTa

IOT OKOJIO 20 BH,ll;OB 6e3Bpe,n;HhIX rrpOTHCTOB. IlpaB,n;a, B CBR3H c rrpo6Jie

MOM HMMyHo,n;e<}JHIJ;HTa qeJioBeKa, oco6eHHO ocTpoii rrpH aa6oJieBaHHH 

I 
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CITVI.D:oM, TaK11e npocTe:ih1rne Tome Ha<ran11 Bhl3bIBaTh l1HTepec y Me

JJ:l1KOB . .D:eno B TOM, <ITO KOI',[(a l1MMYHHa.H Cl1CTeMa <reJIOBeKa ocna6JieHa 

l1Jll1 COBCeM He pa6oTaeT, pa3Bl1Tl1e T3KHX « 6e3p33JIH'IHbIX » CO)KHTeJieH 

nepecTaeT orpaHH'IHB3ThC.H H OHH H3<Il1H3IOT BbI3bIB3Tb 3a6oJieBaHH.H, 

<raCTO «HMHTHpy10ur11e» ,n:pyr11e 6oJie3HH, HanpHMep, IIHeBMOHHIO HJIH 

K11rne<rHhre paccTpoi1cTBa. IIo::iToMy npo6JieMa CIIH.D:a - 3TO B 3Ha<rH· 

TeJ!hHOH Mepe npo6JieMa TaKHX HHqJeKIJ,HH, HMeHyeMbIX OIIIIOPTYHH

CTH<reCKHMl1 . 

HeKOTOphre 113 npocTeHWHX BOBCe He Bpe,[(.HT CBOHM X03.HeBaM, a Ha

o6opoT, .HBJI.HIOTC.H IlOJie3Hb!MH CHM6HOHT3MH, HJIH MyTyaJIHCTaMH (OT 

CJIOBa mutual - B3aHMHbIH , COBMeCTHhIH). 

TaK, Bee 11tteliy3op1111 .HBJI.HIOTC.H reTepoTpoclrnhIMH opraHH3MaMH, HO 

eCTb BH,[(hI, B KJieTKaX KOTOpbIX IIOCTO.HHHO 0611TaIOT aBTOTpoclrnhre co

)KJ1TeJII1. KJieTO'IHOe TeJIO O,[(HOI'O 113 BH,[(OB l1HClJY30pH:i:i: - Tpy6a'leH' HJIH 

CTeHTOpOB, l1MeeT 3eJieHhIH 11,BeT 33 C'leT HaJIH<IH.H B HeM aBTOTpOcpHbIX 

mryT11KoHoc11,eB, a BHJJ:OBoe H33BaHne MOPCKOH HHqJy3opnn Myrionecta 
rubra (rubra - KpacHa.H) CB.H3aHO c OKpaCKOH, KOTOpyIO na HHcpy30PH.H 

np1106pena 33 C'leT HaJIH'IH.H CHM6HOHTHbIX mryTHKOHOCIJ,eB . 

EcTh cB011 comHTen11 H y RopannOBhrx nonnnos. Bn,n:nMo, no::iTOMY 

11 pacrrpocTpaHeHhI KOpaJIJIOBhie pHCphr ( C03,[(3IOIIJ,He caMyIO rrpo,n;yKTHB· 

HYIO MOpCKYIO 3KOCI1CTeMy) Ha He60JihWHX rny6mrnx, T. e. TaM, Ky,n:a 

rrpOHHKaeT ,[(OCTaTO'IHO CBeTa ,[(JI.H rrpocTeHWHX-aBTOTpocpoB, )KHBYIIJ,HX 

B opraHH3M3X KOpaJIJIOB. 

BoJihWOH HHTepec BhI3hIB3IOT TaKme rrpocTeHWHe, KOTOphre o6RTa

JOT B IIHIIJ,eBapRTeJihHOH CHCTeMe MHOI'OKJieTO'!HbIX jf(IfBOTHbIX. 

Bonhrne H3BeCTHhI o6nTaTeJIR meny,n:Ka r1 KHWe'IHRKa KOIThITHhrx. 

KoJJ11'leCTBO RHClJY30pR:i:i: B opraHH3Me 3THX TpaBO.HJJ:HhIX mRBOTHhrx 

orpOMHO - Ha 1 r co,n:epmHMoro py611,a 6hIKa HX 'IHCJIO ,[(OCTHraeT MHJI

JJHOHa . A B opraHR3Me o,n:Horo mHBOTHoro MomeT HaC'IHThIBaThC.H ,n:o 

90 BH,[(OB HHqJy30pHH. 

IlpH 3TOM pa3Hble BH,[(bl HHqJy30pHH BbIITOJIH.HIOT pa3HYIO pOJJb 

s rrwIIJ,esapwreJJhHOM TpaKTe. Cpe,n:R HHX ecTh rrapa3RThI ,n:pyr11x RH 

c}Jy3opR:i:i:, XHIIJ,HHKH, HO 60JibWHHCTBO ITHTaeTC.H 6a~TepH.HMH, He

rrepesapeHHblMH paCTHTeJJbHbIMH BOJJOKHaMH l13 IIHIIJ,H KOIThITHbIX 

l1 KpaxMaJihHhIMH 3epHaMR. T aKRM o6pa3oM, B opraHR3Me X03.HeB cpop

MRpyeTc.H CBOeo6pa3HbIH 6noueH03 co CJJO)KHbIM CB.H3.HMH Mem.n;y opra

HH3M3MH - ero KOMITOHeHTaMH. 

Hmpy3opww, « rroep;aIOIIJ,He» pacTHTeJJhHhre BOJIOKHa, HMeIOT cpep· 

MeHTbI, KOTOphie pacIIJ,eIIJJ.HIOT IIeJJJJIOJJ03y. 8THM HHcpy30pHH ITOMOra

IOT CBOHM X03.HeBaM rrepeBapRBaTb paCTMTeJJhHYIO IIHIIJ,y, B '!eM y<reHbie 

paHbWe B OCHOBHOM M Bl1,[(eJJM MX ITOJJO)KHTeJJbHYJO pOJib ,[(JJ.H TpaBO.H,[(

HbIX MJJeKOI111T3IOIIJ,MX. 
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Ba)Irna 11 pOJib 11Hcjly3op11i1, Ko

TOpbre rrepepa6aThIBaIOT I<paxMaJI 113 

paCTl1TeJihHbIX KJieTOK. Jl{11TeJI11 Tpo

Ill1'leCKl1X CTpaH, rp:e MHOro 6aHaHOB 

11 MaH110Ka (KaccaBbl), CTapaIOTC.H He 

KOpM11Tb )I{Ba'lHbIX )l;OMalllHJ1X mu

BOTHbIX (KopoB, OBeu;) 3TJ1Ml1 pac

TeHJ1.HMJ1 . He p:eJiaIOT SToro rroToMy, 

'lTO jJ{J1BOTHble B pe3yJihTaTe 6oJieIOT, 

y H11X OT HaKOill1Bllll1XCJ! ra30B pa3p:y

BaIOTCJ! meJiy)l;KJ1, B03M0)I{Hbl p:ame 

pa3pbIBbI. A rrptt'l ttHa B TOM, '!TO 

B KJieTKaX 6aHaHa J1 MaHHOKa oqeHb 

KPYIIHhre KpaxMaJihHbre 3epHa, c Ko

TOpbI Mtt ttHCllY30p11tt crrpaBJ1TbC.H He 

MoryT . KpoMe STl1X rrpocTei1IllttX rro

Tpe6wreJI.HMl1 KpaxMaJia JIBJI.HIOTC.H 

6aKTep1111, TaKme 0611Tamru;11e B )I<e

JIYAKe u Kttllle~rH11Ke. Ho, ecJiu Ko 

He'!HhIM rrpop:yKTOM (< rrepepa60TKJ1 » 

KpaxMaJia Ji1HCllY30ptt.HMJ1 .HBJI.HeTCJ! 

6eJIOK (KJieTKll caMHX llHCpy3opui1), 

TiaHJJ;HpHbie JKryTHKOHOCJJ;bl 
(nnuo<}.lJlaremrnThl) . PncyuoK 

na aJih6oMa 3. femrnJin «KpacoTa 
cpopM n npupone» 

TO 6aKTepttll «Ha BbIXO)l;e» rrpOH3BO)l;JJ;T eru;e l1 ra3oo6pa3Hble rrpop:yKTbl 

o6MeHa! 'lTO l1 IIPHBO)l;ll.T K rre'JaJihHblM IIOCJie)l;CTBJ1J!M. 

EcTb eru;e p:Be rpyrrnhr mHBOTHhIX, B opraHI13Me KOTOphrx rrpocTei1-

Illtte - meJiaHHbie o6uTaTeJiu. 8To TepMHThI u TapaKaHbI. IIpaBp:a, He 

Te TapaKaHbl, KOTOpbre IIOKa II03BOJI.HIOT HaM )I{J1Tb c IUIMH B O)l;HOM 

)I{llJIHIIJ;e, a TpOIIH'leCKHe HaCeKOMbre, rrwramru;rrec .H IIO'ITll HCKJIIO'{J1-

TeJibHO p:peBecHoi1 nur.u;ei1 ( Bnpo'IeM , «Hallin» TapaKaHhr Tome MoryT 

rrwraTbCJI BJiamHoii: 6yMaroii:, ecJiu HH'lero p:pyroro I·IeT). 

B Kllllle'IHHKe STHX HaceIWMbIX jJ{J1BYT oco6hie BH)l;bl MHOrO)Kry

TllKOBbIX rrpocTettlllHX, B l{Jle1'Kax KOTOpbTX HMeIOTCJ! qJepMeHTbl, rro-

3BOJI.HIOIIJ;He nepeBapHBaTb u;eJIJIIOJI03y, TOrp:a KaK y HX X03JleB CBOHX 

TaKHX cllepMeHTOB fJeT . Il03TOMY JlH'!llHKH TepMHTOB H TapaKaHOB crre

IJ;HaJibHO 3apa)I<aJOTC.H mryTHKOHOcu;aMH, a y Kllllle<JHl1Ka TapaKaHOB 

)l;a)Ke HMeIOTC.H oco6hle «KapMaHbl», rp:e rrpocTettlllHM KOMC!JOPTHO rrpe-

6bIBaTb ii pa3MHomaTbC.H . 

Ho, IIO)KaJiyii:, Ha1160Jiee Ba)IHibI, Bee-Ta Ku, CBo6op:HomuByru;ue 

rrpocTettllltte. 

KaK H 3BeCTHO, rpaHHU:hT 6uoccjlepbr BO MHoroM orrpep:eJimOTCR 

pacrrpocTpaHeHHeM 6a1cTep11i1. IlpocTettllltte pacceJTeHhI He Tar< IllH

poKo, O)l;HaIW l1 OHH, 6narop:ap.H MeJIKHM pa3MepaM, 6bICTpoi1: CMeJ-Ie 
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IJOKOJieHl1M, erroeo6HOeTH rrepeiKHBaTh He6JiarorrpHJITHbie yeJIOBHJI 
B u:i1eTe, TaKme BeTpff'-IaIOTeJI - OT ropHbIX Jie,n;HHI<OB ,n;o rJiy6oKOBO,n;

HbIX OH:eaHHqeeKHX Brra,n;HH. 
Bee iKHBhre eyrn;eeTBa Ha 3eMJie no xapaKTepy HX rrHTaHHJI rrpHHJI

TO ,n;eJIHTh Ha rrpo,n;yu:eHTOB, KOHeyMeHTOB H pe,n;yu:eHTOB. OpraHH3MhI, 

HeITOJib3YlQrn;He eOJIHeqHyIO HJIH XHMHqeeKyIO ::rneprHIO H eo3,n;arorn;He 

opraHH'-IeeKHe Bern;eeTBa 3a eqeT HeopraHHqeeKHX (aBTOTpoclJbI), JIBJIJI

lOTeJI rrpo,n;yu:eHTaMH. KoHeyMeHThr - sTo reTepoTpocpHbre opraHH3-

MhI' IIOJih3yIOrn;HeeJI rOTOBbIMH opraHHqeeKHMH Bern;eeTBaMH' KOTOpbre 

eHHTe3HpoBaHhr rrpo,n;yu:eHTaMH. Pe,n;yu;eHThI -:- sTo reTepoTpocpHhre op
'raHH3Mhr, rronyqarorn;He sHepruro JIH6o rryTeM pa3nomeHHJI TKaHei1 rro

ru6rnux iKHBbIX opraHH3MOB, JIH60 rryTeM rrornorn;eHHH paeTBOpeHHOro 

opraHuqeeKoro Bern;eeTBa, B TOM quene rrpo,n;yKTOB o6MeHa rrpo,n;yu:eH

TOB, KOHeyMeHTOB H ,n;pyrHX pe,n;yu:eHTOB. 
Cpe,n;H rrpoeTei1rnux K rrpo,n;yu:eHTaM OTHoeJI•reJI oKparneHHbre mry

THKOHoeu:hr, HJIH O,ll;HOKJieToqHbie Bo,n;opoeJIH, KaK HX Ha3bIBaIOT 6oTa

HHKI1; K KOHeyMeHTaM H pe,n;yu:eHTaM - rro,n;aBJIHIOrn;ee 60JibllIHHeTBO 

oeTaJihHbIX rrpoeTeMllIJ1X . 
]ihaK, ,ll;JIJI HaqaJia OTrrpaBHMeH B eaMoe 6oJihllIOe eKOIIJieHHe «Ka

rreJib BO,ll;bl >)' T. e .. B MHpOBCJM OKeaH. 

B MopHx H oKeaHax qJayHa rrpoeTettrnHX HaH6onee pa3Hoo6pa3Ha. lfa 
200 ThieJiq H3BeeTHbIX BH,ll;OB rrpOTHeTOB OKOJIO 40 ThieJiq - MOpeKHe. 

Ilp11 STOM HaH60Jiblliee KOJIHl.leeTBO rrepBHqHoM rrpo,n;yKU:HH (T. e. op

raHHqeeKHX Bern;eeTB, IIOJiyqaeMb!X rryTeM clJOTOeHHTe3a) ,n;aIOT He Bbre

llIHe paeTeHHH, a c}rnTorrnaHKTOH MHpoBoro oKeaHa, 6onhrnyro qaeTh 
KOTOporo eoeTaBJIHIOT OKparueHHbre mryTHKOHOeU:bI (B oeHOBHOM, rraH

U:HpHbie :il{I'YTMKOHOeU:bI - ,ll;HHOC}JJiareJIJiaTbI). 0HH MrpaIOT BaiKHYIO 
pOJib He TOJibKO B rrpOH3BO,ll;eTBe opraHMqeeKHX Bern;eeTB, HO qepe3 qJo

TOeMH1'e3 H ,ll;hIXaHMe BJI)'IHIOT Ha eo,n;epmaHHe KHeJiopo,n;a YI yrJieKHeJio
ro ra3a B aTMOec}Jepe 3eMJIH. Ilo ou;eHKe aMepHKaHeKoro rrpoclJeeeopa 

,IJ;::rnu,n;a IlaTTepeoHa, o6rn;Mi1 Bee rrpoeTei1ruHx-mryTHKOHOell,eB, o,n;Ho

BpeMeHHO Haxo,n;Hrn;HxeH B MHpOBOM OKeaHe, eoeTaBJIHeT 6oJiee 10 MHJI
JIHOHOB TOHH! HaBepHOe, MHOrHe BeTpeqaJIH BbrpameHHe: «Jleea - Jier

KHe IIJiaI-IeTbI >)' HO STO ropa3,n;O 6oJiee errpaBe,n;JIHBO B OTHOilleHHH IIJiaH

KTOHHbIX c}JOTOeHHTe3Mpyrorn;ux rrpOTHeTOB. 
KpoMe aBTOTpoclrnhrx rrpoeTei1ruHx, B MOpHx MHoro reTepoTpo

clJOB - mryTMKOBbIX H HHClJY30pI1M. 0HH IJMTaIOTeJI rrpo,n;yll,eHTaMM 

(KpOMe 3eJieHhIX Bo,n;opoeJieii, K HMM OTHOeJITeH ern;e ll,MaHo6aKTepHM) 
H 6awrepMHMM, a TaKme ,n;pyrMMM rrpoeTeMlllMMM. 

IlpM STOM rrnrn;eBbie eBJI3H B MOpeKMX SKOeMeTeMaX rreperrJieTaIOTeH 
qpe3Bhrqai1HO eJIOiKHbIM o6pa30M, M STH eBH3M He Beer,n;a e6aJiaHeMpo
BaHhl. HarrpttMep, eeJIM B Moi:JeKoi1 Bo,n;e no pa3HhIM rrpHqnHaM, a qaeTo 
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no BHHe qeJIOBeKa, HaKaTIJIHBaeTCH 

MHOl'O paCTBOpeHHOH opraHHKH, nep

BbIMH pa3MHO:tKa:IOTC.H 6aKTepHH, a 3a 

HHMH - npOCTe:i1:mm~ , TaKHe KaK yme 

ynOM.HHYTbJe naHU:HPHbie :IKl'YTH

KOHOCI.l;bl H HHqly30pH.H Myrionecta 
rubra. OT orpoMHoro KOJIHtiecTBa 

3THX opraHH3MOB Bop;a CTaHOBHTC.H 

KpaCHOBaTOH, .n;a e~e H TOKCHtfHOH, 

3a CtfeT H,ll;OBHTblX .D;Jl.H BO.D;HbIX opra

HH3MOB (.n;a H qeJIOBeKa) npop;yKTOB 

o6MeHa mryTHKOHocu;eB. TaKoe .HB

JieHHe Ha3bIBaIOT « KpaCHblMH npH

JIHBaMH ». 

IlJiaHKTOHHbJe npocTeifmHe (BMe

CTe c 6aKTepH.HMH) o6pa3yIOT CKOTIJie

HHH' KOTOpbie Ha3bIBaIOTC.H « MOpCKOH 

cHer». TaKHe ci<onJieHH.H cJiymaT 

TIH~e:i1: ,ll;Jl.H MeJIKHX TIJiaHKTOHHblX 

paKoo6pa3HblX H HBJIHIOTCH OCHOBOH 

MOpCKHX IlH~eBbIX u;eneii. 

CKeneTLipa~HonnpHH. 

PHCYHOK H3 anL60Ma 3. reKKenn 
«KpaCOTa cpopM B npHpo~e» 

IlJJaHKTOHHbIMH .HBJUIIOTC.H H pp;HH H3 caMblX KpaCHBbIX O,ll;HOKJie

TOtfHblX opraHH3MOB - pa.n;110JI.Hp1111. Mx amypHbJe BHyTpeHHHe cKe

JieTbI, COCTO.H~He ~3 OKHCH KpeMHH.H HJIH cepHOKHCJIOl'O CTpOHIJ;HH, 

He06bJtfaHHO pa3H006pa3Hbl. 

IIpocTeifume COCTaBJI.HIOT OCHOBy H ,ll;OHHbIX 611ou;e H030B MOpeif. 

Ha1160Jiee pa3Hoo6pa3Ha cJ.layHa opraHH3MOB, HaceJIHIO~Hx TOJI~Y 

MOpCKOl'O necKa, - HHTepCTHIJ;HaJib. CoBOKYTIHOCTb opraHH3MOB, KOTO

pble :IKHBYT B TaKHX YCJIOBH.HX, Ha3bJBaeTC.H Me30TICaMMOHOM. )J;JI.H 0611-

TaTeJieH HHTepCTHIJ;HaJIH xapaKTepHbl MOpcpOJIOl'HtfeCKHe a.n;anTaIJ;HH 

K 0611TaHHIO Mem.n;y nectIHHKaMH. MHor11e 11Hcpy3op1111 3.n;ecb HMeIOT 

JIHCTOBHp;Hyro, BepeTeHOBHAHYIO HJIH qepBeo6pa3Hyro <t>opMy. Boo6~e 
HHcpy3opHH ,ll;OMHHHPYIOT B TaKHX 6HOTOnax, 3p;ecb BCTpetiaIOTCH COTHH 

BH,ll;OB, a tfHCJieHHOCTb HHc].ly3op11H: HHTepCTHIJ;HaJIH p;OCTHl'aeT MHJIJIHO

HOB 3K3eMTIJIHpOB Ha Ky6HtfeCKHM caHTHMeTp necKa. 

Ha MopcKoM .n;He npeo6Jia.n;aro~ cJ.lopaMHHHc].lepbI - npocTeifm11e, 

HMeIO~He np11qyp;JIHBb1:i1: H3BeCTKOBbIH cKeJieT-paKOBHHKy. Ha no

BepxHOCTH paKOBHHbl cJ.lOpaMHHHcpep pacnOJIO:tKeHbl MHOl'OtfHCJieHHbJe 

OTBepCTHH, CKB03b KOTOpbie npoxop;.HT TOHeHbKHe HHTeBH,ll;Hble nceB

.n;onop;HH. 0TCIO.n;a H Ha3BaHHe 3THX opraHH3MOB, KOTOpoe nepeBO,lJ;HTC.H 

KaK « He'cy~He OTBepCTHR» • IlJipTHOCTb c].lopaMHHHqlep B ,ll;OHHbIX HJiax 

MO:tKeT ,ll;OCTHJ'aTb 1000 3K3./1'. 
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KceHocl>Hocl>open. 
PHCYHOK 3. reKKeJI.H 

3rn HenpocTbte npocrni711.1111e 

HaKotteu;, Ha caMhIX 60JihlllHX 

OKeaHCKHX rJiy6HHaX qffCJieHHOCTb 

HHClJY30pHi1, il<ryTHKOHocu;eB H aMe6 

CHm~aeTCR. 3aTO KPOMe HHX 3,Zl;eCh 

o6HTaIOT 3ara.n;oqttbre cyru;ecTBa -

Kcettoqrnocj_JopeH. Rx TeJio rrpe.n;cTaB

JIReT co6oi1: rHraHTCKYIO (.n;o 27 CM) 

KJieTKY, qacTo yrOJibHo-qepHyIO, 

JIHCTOBl1,Zl;HYIO HJIH HaITOMHHaIOIIJ;YIO 

ry6Ky. Kcettoc]rnocj_Jope11 3aCeJIRIOT 

ITOB,epXHOCTh rJiy6oKOBO,ll;HhIX oca.n;

KOB BO Bcex OKeaHax, HO oco6eHHO 

MHOrO l1X o6ttapymeHO B 'fHXOM OKe-

aHe. XOTR OHH 6bIJil1 OTKpbIThI eru;e 

B Kottu;e XIX BeKa, oqeHh MaJio H3Becnro 06 11x o6pa3e il<H3HH . IlHTa

IOTCR OHM, rrO-BH,ll;HMOMy, 6aKTepl1RMH. 

MHJIJIHap.n;hr rrpOTHCTOB, l1Meroru;Hx Heopram1qecKyIO paKOBHHY 

( TaKHX KaK pa.n;HOJIRpm1 HJil1 c]JopaMl1HHcj_JepbI), OTMHpaR 11 oce.n;an Ha 

,ll;HO, clJOpMHPYIOT ,Zl;OHHbie oca.n;KH - HJihI H .n;pyrHe ,ll;OHHhie OTJIOi!<e

Hl1R. 8TOT rrpou;ecc HaqaJICR He Mettee 1,5 MHJIJIHap.n;~ JieT Ha3ap; H 6y.n;eT 

H,ll;TH, IIOKa cyru;eCTByeT 6Hocc]Jepa. B pe3yJibTaTe, .n;ame Te, KTO HHKOr-

.n;a He BH,Zl;eJI rrpOTl1C'rOB rro.n; Ml11'POCKOITOM HJIH Ha KapTHHKe, HaBepHR

Ka Bl1,Zl;eJIH pe3yJihTaThl HX .n;enTeJihHOCTH. 

HaH6oJiee pacrrpocTpatteHHhIH (11 tta11MeHee y.n;aqtthri1) .rrPHMep -

3TO IlHCqHH MeJI. B IIIKOJihHbIX yqe6Hl1Ka x H B rrorryJIR_pHOH JIHTepaType 

qaCTO BCTpeqaeTCR p11cyHOK, r.n;e B IlOJie 3peHHR MMKpOCKOrra H306pa

il<eHhl HeCKOJibKO paKOBHH HCKorraeMhIX rrpOTHCTOB - C]JopaMHHHCpep. 

qHTaTeJIR y6em.n;aroT, qTO MeJI H3 Hl1X ~ COCTOHT. Ha CaMOM .n;eJie 3TOT 

MHHepaJI o6pa3QBaH He paKOBHHaMH cj_JopaMl1HHC]Jep, a H3BeCTKOBhIMH 

qeIIIyi1KaMH c IIOBepXHOCTl1 KJieTKH .n;pyrHX rrpOTHCTOB - KOKKOJIHTO

cj_JOpl1H . B 1 CM3 rr11cqero MeJia HacqHTbIBaeTCR OT 10 .n;o 100 MHJIJI11ap

,ll;OB TaKHX t'.i:elllyeK. KcTaTH, HMeHHO MeJIKl1e pa3Mephr <lTHx opraHH3-

MOB H Il03BOJIRIOT ITHCaTh MeJIOM. <I>opaMHHHClJephl HaMHOro Kpyrrttee 

11 HX paKOBHHhl rrpOCTO u;aparraJIH 6hI ITOBepXHOCTh ,ll;OCKH. 

3aTO C]JopaMHHHcj_JepbI OTJIHqHJIHCh B .n;pyroM - OTMHpan, 3TH op

raHH3Mbl C03p;aJIH MaTep:irnJI ,IJ;JIR KpyrrHeHIIIHX Ha 3eMJie ropHbIX Mac

CHBOB. MHJIJIHap.n;hr paKOBHHOK c]JOpaMHHl1qJep - ;:i'I'o ocHOBHOH MaTe

p11aJI, H3 KOTOporo o6pa30BaHbl IlHpeHeH, AJihilhI, fHMaJiaH, HarophR 

CeBepttoH: Ac]:>pHKH. 

0.n;Ho 113 rrepBbIX yrroMHHaHl1H 0 rrpocTeHillHX B HCTOpHqecKHX xpo

HHKax CBR3aHo c ttarophRMH CeBepttoH: Ac]JPHKH. ,ll;eJio B TOM, qTo H3-

secTHRKH CeBepttoH: Ac]JpHKH B OCHOBHOM cJiomeHhI .H3 oqeHb KpyrrHhIX 
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liCKonaeMi;.1x q:iopaMHHHq:>ep-HyMMYJIHTOB. Hx paKoB1uma, MMeIOmWJ 
cpopMy llJlOCKOH cnn:paJili, AOCTHraeTAHaMeTpa 15 CM, HO 60.rii>mMHCTBO 
HYMMYJIHTOB HMeIOT paaMepbI 2-3 CM M B:a:emne OHH oqe:a:b llOXOM\:M Ha 
MOHeTKH. 0TCIOAa, KCTaTH, npOHCXOAHT H HX Ha3BaRn:e - OT JUlTHH· 
cKoro Mona nummulus (MoHeTRa). B Cenepnoii A<l:>pHt<e .Momao BCTpe
THTb rJihl6bl H3BeCTHII.Kll c xapa:KTepHbIM BbIBeTpHBaHHeM -c KOI'Aa 
0KpymaromaS1 paKOBHHhl <l:>opaM:M:H:H:<l:>ep nopoAa BhIBe'fPRJlacI>, a 6oJiee 
nJIOTHhle pa:i<oBHRhI ocTaJIHCh, B&trJIHAHT STO TaK, KaR 6YATO KTO·To 
BhIChlnaJI aa n:oaepxHocTh cN:a.7Ih1 MemoK AeHer. HanecTHO, '!TO no Bpe
Mst erMneTc:Koro nox.oAa IOmra l.l;eaapa, E:or.n;a B ero apMRH oi;.tJIH npo-
6.rreMb! co CHa6meHHeM, JierHo:a:.ephl, npoxo,IJ;HMHMO TaKM.X l'JlbIO, pon· 
TMH, MOJI,. KftK MOJl<HO BOOlH.l.Tb, Kor.n;a y tJ.eaapa He AOCTaeT .cpel(CTB :a:a 
npOBHaHT, a y erHnTS:H AeHer CTOJlhKO, qTQ OHH.n;ame OKaMeReJIH. 

He TOJlhKO q:iopaMHHH<l:>ep},I OTlleTCTBeRHhl aa q:iopMHpoBaHlie rop· 
HhlX nopo,z:t. Pa.n;HOJIHpHH, HMeromHe BiiYTpeRIJHH KpeMHeaeM1u.1ii cm~· 
JteT, OOpa30BaJIH KpeMHllCTbie rJIMHh! H CJiaHil;bl, TpeneJia, llOAeJIOt:IHhle 
H: roseJrnpHl>te MRHepaJihl smMhl, onaJt R xaJin.e.n:o:a. 

HcKonaeMhie npocTelimHe ...,.. pa,n;HOJISIPHH, KOKltoJIMTO<llopHHh! - , 
OTHOCJ'lTCSI K TaK Haa1>rnaeMl>IM pyKOBO,ll;Hll(HM HcxonaeM:hlM. Onpe,n;e· 
JieliHe BH)l;OBOro COCTana 3THX opraHH3MOB ll03BOJI8eT YCTaHaBJIH:BaTh 
BOapaCT nopo,n; H. 6oJiee n.eJieHanpaBJieHHO liCKaTh IIOJie3Hble HCROllae· 
Ml>Ie. Oco6eHHo BaJRHhl ,n;;n:a aToro, noma./IyH, q:iopa1vnmucpepb1, TaK xaK 
OHH «nOMOl'RIDT» MCKaTb «RpOBb SROHOMMRH» - Re<l:>Tb. 

Kptnvre Mopeii:, orpoMHoe KOJIHtrecTBO npocTelimnx o6l:ITfteT B npec· 
HhlX BO,ll;OeMax. llpaB,n;a., ,ll;JIH npeCHOBO,ztHbIX coo6meCTB, B OTJIH'lHe 
OT MOPCKHX, xapaKTepHO 0TCYTCTB1'j'.e tte'{'ROro paa,n;eJieHirn <j>OpM npo· 
cTelimHx. no MecToo6uTaHliHM. HanpMMep, nJiaHRTOHHbie q:>QpMl>! MO· 
ryT 6hlTh Hali.n;eHl>I na ,n;He, H: Hao6opoi. KpoMe Toro, s npecHhlx .BoAax 
IIOJIHOCThIO.OTC.yTCTByIDT pa,lJ;HOJISipHH H q:iopaMH:HH$ephI. llocJie/(:}iliX 
B KaKoli·To Mepe aaMemaIOT paKO!IHHHbie aMe6hl. 0TCYTCTB}'eT B npec
HhlX BOARX H cnen:aq:igqecRaa q:iayita HHTepcTHU,HaJm. 

OrpoMHOe KOJIH:qecTso paaaoo6paaHhlX npocTelimHx o6H:TaeT B no· 
qBax, r.n;e oHa yqacTBYIDT B npon:eccax paaJiomeHHa TRaHeH norn6mMx 
pacTeHHH H Ji<HBOTHhlX M, COOTBeTCTBeHHO,. :B o6paaoBa:EUiH llJlO}l;OPOA" 
Horo CJI0$t I!Ot:IBbI - ryMyca. HeBH}l;HMaS nJieHKa BJiarH, OKpymaromaa 
qacTHD;hl noqshl, npe.n;cTaBJIHeT co6oli no.rrHon;eHHoe MecToo6H:TaHHe, 
B KOTOpOM npOTHCTbl MOl'YT Jl<HTb M noJiyqaTh 6oraTyIO nHmY. 0.zlH:H 
rpaMM BHemHe cyxoli notIBhI .n;ocTa'l'oqe:a .n;Jia no.zv~epJRaHHSI nonyJm· 
Il;HH, BRJ!IDqaromux AeCS:TRH HJIH .n;ame COTHH TblC.ffq O,lJ,HORJieTOqHhIX 
opraHH3MOB. 

<t>ayHa IIO'!BeHHbIX npOTHCTOB He cnen.H<l:>H:'!Ha H B OCHOBHOM BRJlIO• 
qaeT BH)J;hl, BCTpeqaromHeC;A: B 6JIH3JiemamH:X BO,ZX,Oel\'mx. 0,lJ,:a:aKO noqTH 
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Bee 3TI1 BH,ll;hI a,n;arrTHpOBaHhI K rrepHO,ll;HtieCKOMY BhIChIXaHHIO I1 qaru;e 

BCTpetiaIOTCH BCe :me B IIOtIBe. YHHBepcaJibHhIM CBOHCTBOM IIOtIBeHHhIX 

rrpocTeHIIIHX HBJIH8TCH crroco6HOCTh K o6pa30BaHHIO IIOKOHIIl;HXCH CTa

,ll;HH - IJ;HCT. 

IlpocTeHIIII18 HrpaIOT Banrneil:IIIyIO pOJih B IIOtIB8HHhIX coo6ru;ecTBax. 

MeJIKHe :mryTHKoHocu;hr 11 aMe6br, B qacTHOCTH, HBJIHIOTCH perym1To

paM11 tIHCJieHHOCTH 6aKTepHH. Ha1160Jiee MHOrOtIHCJI8HHhl B IIOtIBax 

paKOBIIHHbie aMe6bI, KOTOpbIX HaCtIHThIBaeTcH· ,n;o 2 MJIH 3K38MIIJIHpOB 

Ha rpaMM IIOtIBhI, a IIX 6IIoMacca COCTaBJIHeT ,n;o 95 % 6110MaCCbI BCex 

rrpoC'reil:IIIIIX. Ilo ou;eHKaM aBcTpIIHCKoro rrpoc]Jeccopa B. <I>oil:ccHepa, 

6IIOMacca rrpOCT8HIIIIIX B IIOtIBe cpaBHIIMa c cyMMapHOH 6HOMaCCOH 

MHOrOKJI8TOtIHhIX :>KIIBOTHhIX - KpyrJihIX qepBeil:, ,ll;O:>K,11;8BhIX qepBeii, 

KJieru;eH:, MHOrOHO:>KeK, KOJIJieM60JI II HaceKOMhIX. 

\ 

Eru;e OTeu; rrpoTHCTOJIOrHH AHTOHII BaH JleBeHryK o6Hapy:>KIIJI, KaK 

JierKO MHOrIIe rrpocTeHIIIIIe pa3BO,ll;HTCH B HCKYCCTB8HHhIX YCJIOBH

B:~. 8Ta oco6eHHOCTh ,n;eJiaeT HX KJiaCCIItI8CKHMII Jia6opaTopHbIMII op

raHII3MaMH, a ee IICIIOJih30BaHIIe II03BOJIHJIO OTKphITh MHOrIIe TaHHhI 

rrpIIpo,n;hr. IIcrrOJih3YIOTCH KYJihTYPhI rrpocTettIIIHX B Me,n;HIJ;IIHe II ,n;ame 

B KpHMIIHaJIHCTHKe. TaK:>Ke rrpoTIICThI HBJIHIOTCH He3aMeHHMhIMH HH

,ll;IIKaTopHhIMII opraHH3MaMII - no HX BII,ll;OBOMY COCTaBy ou;eHHBaIOT 

KatieCTBO rrpIIpO,ll;HhIX B0,11;, IIOtIBhI HT. II. 

TaKIIM o6pa3oM, STH cyru;ecTBa rrpo,n;eJihrnaroT orpoMHYIO pa6oTy, 

pe3yJihTaTaMII KOTOpoil: Mhl IIOJih3Y8MCH, o6bitIHO He 3a,n;yMhIBaHCh, 

KOMY Mhl 3TIIM o6JI3aHhI. 



CTAPbIE 3HAKOMblE 

M 01-woa, mo'lKa .MaJtaJi cpeob aoo, 
Be3 Hoi, 6e3 'lJleHOB - nJiaaaem, cHyem ... 

IKuBbt.M Mepu,aem KOJleco.M Cyao(ll(a; 
A ma.M uipaem (jJop.Ma.Mu IIpomeu, 

To uiap, mo Ky6, mo 6yomo 'lepab UJlb 3.Meu ... 
8pa3M )J;apmrn. XpaM rrpMpo,n;br, 

mrn IIpoMcxoJK,n;eHMe o6~ecTBa 

B aTo:ii rJiaBe MbI HeCKOJibKO rro.n;po6Hee 03HaKOMMMC.H c TeMM 

BM,ll;aMM rrpOCTeMUIMX, KOTOpbre o6bI'1HO rrpMBO,Lt;.HTC.H B llIKOJibHbIX 

y<Ie6HMKax 6MOJIOrMM: o6hIKHOBeHHOM aMe6o:ii, 3BrJieHOM 3eJieHOM, 

MHClJY30pMe:ii-Tycj}eJibKOH, MaJI.HplIMHbIM ITJia3MO,z:t;MeM. ECTb Ha,z:t;eJK,z:t;a, 

'ITO yJK 3TMX rrpOTlICTOB 'IMTaTeJIM 6hICTp0 BCITOMH.HT, TaK KaK Bee Y<IM

JIM B llIKOJie 6MOJIOrMIO. IIpaB,z:t;a, KOHe'IHO, c pa3HbIM ycrrexoM, TaK KaK 

B llIKOJie CJIOJKMJiaCb rrapa,z:t;OKCaJibHa.H CMTyau;M.H, KOr,z:t;a 60JibllilIHCTBO 

,z:t;eTeH MHTepecyeTC.H 6MOJIOrMeM KaK HayKOH M TeprreTb He MOJKeT 6MO-

·' JIOrMIO KaK rrpe,z:t;MeT. Brrpo<IeM, aTy KHMry HaBepH.HKa B3.HJIM B pyKM Te, 

Ha KOM 3Ta CMTyau;M.H OTpa3MJiaCb B HaMMeHbUieH CTerreHM. 

Hy M ,z:t;JI.H Toro, 'IT06br KaK-TO rroKa3aTb, 'ITO Ha caMOM ,z:t;eJie rrpo

CTe:iiurMx He 'IeTbipe BM,z:t;a, a OKOJIO 200 TbIC.H'I, XOT.H 6hr KOpOTKO yrro

M.HHeM ropa3,z:t;O 6oJiee MHOrO'IMCJieHHbIX «pO,z:t;CTBeHHlIKOB » 'IeTbipex 

BlI,Lt;OB M3 llIKOJibHOro y<Ie6HH:Ka. 

AMe6ao6~KHOBeHHaH 

Chaos protheus - JKeJiaTMHoo6pa3HbIH, pa3HocpopMHO-M3MeH<IM

BbIH. 06H:TaeT B rrpecHOH BO,z:t;e. BHeUIHlIH BM.Lt; CBOeo6pa3HbIH M COBep

ureHHO He orrpe,z:t;eJieHHbIH, rrpMHMMaIO~lIH O,z:t;HOBpeMeHHO TbIC.H'IM aHo

MaJibHbIX cpopM1 • 

KapJl JiuHHeu. CucmeMa npupoObl. 1766 i. 

06brKHOBeHHa.H aMe6a, aMe6a-rrpoTeil, MJIM, rro-Hay<IHOMY, Amoeba 
proteus - TOT caMbIH IIpoTeH, KOTOpbIH «MrpaeT cpopMaMM» B rro::i

Me 8pa3Ma )J;apBMHa, rrepBOH IlO.HBJI.HeTC.H Ha CTpaHMu;ax llIKOJibHbIX 

1 IIepeBo,11 c JiaTbIHH I'aJIIJ:HbI BocKo6oilHHK. 
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y<Ie6HI1KOB, TaK 'ITO MO:ili'.eT eo3p;aThe.H BITe'!aTJieHHe, 'ITO 3TO na1160Jiee 

npoeTo opraHII30BaHHhIM op;noKJieTO'!HhIM opraHI13M. Hap;o eKa3aTh, 

Bire<IaTJienIIe o6MaH'IIIBoe. CTpoen11e aMe6hr ,ri;aJieKo ne eBO,TJ;I1TC.H K na

Jm'IHIO TOJihKO IJ;I1TOITJia3MhI, napymnoii o6oJIO'!KI1, .Hp;pa, eoKpaT11-

TeJihHOM I1 n11ru;eBap11TeJihHhIX BaKyoJieii. 

)J;eJio B TOM, 'ITO y Op;HOKJieTO'!HhIX op;na-ep;11HeTBeHHa.H KJieTKa 

p;oJimHa BhIITOJIH.HTh Bee cpyHKIJ;I1I1 u;eJioro opraHI13Ma. Ilo3TOMy y aMe-

6hI, KpOMe rrepe'!HeJieHHhIX, I1Me!OTC.H Bee KJieTO'!Hhie opraHeJIJihI, xa

paKTepHhie ,TJ;JI.H KJieTKI1 MHOrOKJieTO'!HhIX opraHI13MOB: 3H,Tl;OIIJia3Ma

TI1'IeeKa.H ceTh, KOMIIJieKC fOJihp;m11, p116oeOMhI, JII130eOMhI, MI1TOXOH

p;prrn e Tpy6<IaThIMI1 KpI1eTaMI1 I1 T. ,ri;. 

KpoMe Toro, 11MeIOTe.H p;orroJIHHTeJihHhie opraneJIJihI, neo6xop;I1Mhie 

yme eo6eTBeHHO KJieTKe-opraHM3My. y aMe6 3TO eoKpaTI1TeJihHhie Ba~ 

KYOJII1, KOTOpbie IIOMoraIOT rrop;p;epm11BaTh Memp;y KJieTO'!HhIM TeJIOM 

I1 BHernneii epe,ri;oii paBHOBeeMe B cop;epmaHI1I1 paeTBopeHHhIX B IJ;MTO

IIJia3Me eoJieii, rr11ru;eBapI1TeJihHhie BaKyOJIM, B KOTOphIX rrepeBapMBa

eTe.H rr11ru;a. 

Cnapym11 KJieTKa aMe6hr, KaK M y Bcex rrpoeTeiirnMx, oKpymena 

IIJia3MaJieMMOM, KOTOpa.H eoeTOI1T M3 TpexeJIOMHOM MeM6paHhI M na

pymnoro cJIO.H - rJmKoKaJIMKea. )J;JI.H <Iero on nymen - <IYTh rro3me. 

IlJia3MaJieMMa 3aru;11ru;aeT eo,ri;epm11Moe KJieTKM OT BHeIITHMX B03,TJ;eii

eTBMM, '!epe3 nee me ocyru;eeTBJI.HeTc.H B3a11Mop;eiicTBMe opraHM3Ma 

e Bnernneii cpep;oii. 

06hIKHOBennas aMe6a enoco6na cpopMMpoBaTh M 6oJiee IIJIOTHhie na

pymnhre eTpyKTyphr - u;tteThI. 

1i;I1TOIIJia3Ma aMe6hI He .HBJI.HeTe.H op;Hopop;HOM. Ilop; Hapymnoii 

MeM6panoii ee KJieTKM naxop;MTC.H eJIOM mMp;KOM IJ;MTOIIJia3MhI, I1MeIO-

' IT(MM na1160JihIITY!O TOJIIT(MHY B o6JiaeTI1 o6pa30BaHM.H rreeBp;onop;MM. 

)J;aJiee Mp;eT p;OBOJihHO TOJICThIM CJIOM meJiaTMHI13MpOBaHHOM D;MTOIIJia3-

MhI, B KOTOPOM pacrroJiaraeTC.H COKpaTMTeJihHa.H BaKyOJih, M, HaKoneu;, 

JKIIp;Ka.H '!aCTh, B KOTOpoii ITOMeru;aeTC.H .Hp;po. 

5Ip;po y o6hIKHOBeHHOM aMe6hI Op;HO, XOT.H I13BeCTH,hI M MHoro.Hp;ep

Hhie BIItl;hI aMe6. 5Ip;po, KaK I1 y JII06oii 3yKapI10THOM KJieTKI1, OKpyJKeHO 

MeM6panoii, op;naKo y aMe6hr-npoTes rrop; .Hp;epnoii MeM6panoii IIMeeT

cs eru;e tl;OIIOJIHMTeJihHhIM c],rn6pIIJIJI.HpHbIM CJIOM, KOTOpbIM tl;OBOJihHO 

CJIOJKHO opraHM30BaH B BI1p;e coep;HH.HIOID;IIXC.H MeJK,ri;y co6oii .H'!eeK, na

IIOMIIHaIOru;Mx II'!eJIMHhie COTbI. 0TCIO,TJ;a II ero Ha3BaHMe - «COTOBhIM 

CJIOM». 

B KJieTKe aMe6hI MoryT naxop;HThC.H c11M6MoHThI - 6aKTepMM. OnII 

pa3Meru;eHhI He IIp.HMO B IJ;MTOIIJia3Me, a HaXO,TJ;.HTC.H B crreu;MaJihHhIX, 

eIIM611ocpopHbIX (T. e. necyru;11x CMM6IIOHTOB) BaKyOJI.HX. B TaKMX JKe 

BaKyOJI.HX MoryT Haxop;IITbC.H II aBTOTpocpHh!e CI1M6MOHThI - 3eJieHhie 
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BOAOPOCJIH, rrpaBAa, OHH BCTpeqaJOTC.H y aMe6 KpaM:He peAKO. TaKme 

B IJ;IITOIIJia3Me IIMeIOTC.fl COKpaTIITeJibHbie 6eJIKII - aKTIIH II MII03IIH, 

KOTOpbie, KaK II B HaIIIHX MbIIIIeqHbIX KJieTKax, o6ecrreqIIBaIOT ABIIme

HIIe aMe6bI. KpoMe Toro, y aMe6 B IJ;IITOIIJia3Me B crreu;IIaJihHhIX BaKyo

JI.HX HaXOA.HTC.H KPIICTaJIJihI pa3HOM cpopMhI II pa3MepoB. IIpaBAa, qJyHK

IJ;IIII 3TIIX o6pa30BaHIIM IIOKa HeII3BeCTHbI. 

Pa3MHomaeTC.H aMe6a TOJihKO 6ecrroJihIM rryTeM - AeJieHIIeM. 

Y aMe6 AeJieHIIe He IIMeeT orrpeAeJieHHOM opIIeHTau;HII. TeJio BhITRrIIsa

eTCR, Ha 3KBaTope HaMeqaeTCR rrorrepeqHaR rrepeTRIBKa, OHa IIOCTerreH

HO yrJiy6JI.HeTC.fl - II, HaKOHeu;, KJieTKa pa3AeJI.HeTC.fl Ha ABe IIOJIOBHHbI, 

KOTOpbie HeMeAJieHHO Haq11HaIOT caMOCTO.HTeJibHO ABIIraTbC.fl II IIHTaTb

C.fl. JJ:eJieHIIe IJ;IITOIIJia3MbI COilpOBOIBAaeTCR MIITOT11qeCKHM AeJieHIIeM 

RApa. OcTaJibHhre KJieToqHhre opraHOIIAhI JIII6o caMII AeJI.HTCR, JIII6o 

rrpOCTO pacrrpeAeJI.HIOTCR MeIBAY AOqepHllMII oco6.HMII, a HeAOCTaIOru;IIe 

o6pa3yIOTC.fl 3aHOBO. 

HUAo cKa3aTh, qTo rrpeAcTaBJieHII.H o TOM, qTo aMe6a TOJihKO II Ae

JiaeT, qTo HerrpepbIBHo pa3MHomaeTc.H AeJieHIIeM, HesepHbI. ABTOP pac

CTaJica c 3TIIMII IIJIJII03II.HMII, yqacTBYR B C'heMKaX HayqHo-rrorryJiapHoro 

qJIIJibMa Ha KIIHOCTYAIIII «KHeBHayqcpIIJibM»' KOPAa 3aAaqa KaK pa3 

II 6hIJia - -aacHRTh AeJieHIIe aMe6br. « YrosopIITh» HerroKopHoe cyru;e

CTBO rroAeJIIITbca YAaJioch TOJihKO Ha qeTBepTbIM AeHh. IIoToM oKa3a

JIOCh, qTo eru;e IIOBe3JIO - MOIBHO 6bIJIO II ABe HeAeJIH AOIBIIAaTbCR! 

JJ:eJIO B TOM, qTo, AeMCTBIITeJibHO, MeJIKIIe BIIAbI aMe6 MoryT pa3-

MHOIBaTbCR TpII-qeTbipe pa3a B cyTKII, TOPAa KaK KPYIIHbie, K KOTOpbIM 

aMe6a-rrpoTeM II OTHOCIITCa,- TOJibKO OAIIH pa3 B ABOe-Tpoe cyTOK. 

A B Jia6opaTopIIII rrp11 HeAOCTaTKe rr11ru;11 aMe6a MomeT IBIITh 11 He Ae

JIHThCR AO 70 CYTOK. 

IIpeACTaBJieHII.H o TOM, qTo aMe6a He IIMeeT orrpeAeJieHHOM cpopMbI 

TeJia, Tome He COBCeM sepHbI. ToqHee BepHbI, eCJIII roBOpIITb 0 cpopMe 

HeIIOCTO.f!HHOM. JJ:eJIO B TOM, qTo eCJIII aMe6a HeIIOABIIIBHa HJIH KpaT

KOBpeMeHHO rrepeMeru;aeTC.fl Ha He60JibIIIOe paccTORHIIe, ee cpopMa, 

AeMCTBIITeJibHO, MO:>KeT 6bITb KaKOM yrOAH-0. 0AHaKO KJieTKa, KOTOpaa 

ABIIIBeTC.fl B orrpeAeJieHHOM HarrpaBJieHIIII, rrpIIo6peTaeT xapaKTepHyIO 

cpopMy, KOTOpa.H TaK II Ha3bIBaeTca JIOKOMOTOpHOM (T. e. IIOABHIBHOM). 

JloKOMOTOpHa.H cpopMa CEO.fly Ka:>KAOPO BIIAa rOJibIX (JIIIIIIeHHbIX paKo

BIIHbI) aMe6. y OAHIIX BIIAOB rrpII ABIIIBeHIIII BcerAa 06pa3yeTCR TOJib

KO OAHa rrceBAOIIOAIIR (OHH TaK II Ha3bIBaIOTCR - MOHOIIOAHaJihHbie). 

Y APYPIIX BIIAOB rrceBAOIIOAHM HecKOJihKO. MoryT pa3JI11qaThC.H cpop

MhI rrceBAOIIOAIIM, qacTO crreu;IIcpIIqHyIO cpopMy rrpIIo6peTaeT 3aAHHM 

B AaHHbIM MOMeHT KOHeu; KJieToqHoro TeJia aMe6hI, KOTOpbIM Aame 

HMeeT crreu;IIaJihHOe Ha3BaH11e - ypoIIA. I1MeHHO 3Ta oco6eHHOCTb rro-

3BOJiaeT pa3JIIIqaTh BIIAhI rOJihIX aMe6. IIo::iTOMY, KOrAa crreu;IIaJIHCThI 
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OIIl1CbIBaIOT 3TI1 Bl1l\bI, OHI1 qa~e BCero l1MeIOT B Bl1l\Y l1MeHHO !1X JIO

KOMOTOPHYIO Cl)OpMy. 

TaKHM o6pa30M, yme Ha rrp11Mepe «rrpocTOH» aMe6br Bl1l(HO, 'ITO 

KJieTKa rrpOCTeHIIII1X ycTpOeHa ropa3l(O CJIO}KHee, 'leM BbIIIOJIHJIIO~l1e 

orpaHH'leHHOe 'll1CJIO cpyHKll,I1H' crre11,11aJII1311pOBaHHbie I1 yrrpo~eHHbie 

KJieTKI1 MHoroKJieTO'IHbIX. Mon{HO cKa3aTb, 'ITO KJieTKl1 rrpocTei1III11x, 

BOrrpeKI1 !1X Ha3BaHI1IO, - Ha1160Jiee CJIO}I{HO opraHl130BaHHbie cpel(l1 

Bcex 3yKap110T. 

AMe6a-rrpoTei1 JIBJIJieTCJI rrpet1cTaB11TeJieM orpoMHOH rpyrrrrhr opra

HI13MOB, KOTOpbIX paHbIIIe Ha3bIBaJil1 capKOl(OBbIMl1, l1JI11 aMe6006pa3-

HbIMl1. KaK rroKa3aJnr reHeT11'lecK11e l1CCJiel(OBaH11JI, Ha caMOM l(eJie l(a

JieKo He Bee 0Hl1 pOl(CTBeHHl1Kl1 o6bIKHOBeHHOH aMe6br. B TaKOM CJiyqae 

rOBOpJIT 0 TOM, 'ITO Mbl l1MeeM l(eJIO He c Cl1CTeMaTl1'leCKOH, a c 3KOJIOr11-

'leCK011: rpyrrrroi1 opraHl13MOB. II c 6oraToi1 Bl1l(aM11 rpyrrrroi1. 

06bIKHOBeHHaJI aMe6a OTHOC!1TCJI K rpyrrrre TaK Ha3bIBaeMbIX «ro

JibIX» aMe6, KOTOpbre Jil1IIIeHbI napymHoro cKeJieTa - paKOBl1HbI. Cei1-

qac l13BecTHO 6oJiee 1000 Bl1l(OB roJibIX aMe6. OH11 0611TaIOT B BOl(OeMax 

JII06oro T11rra, rro'!Be, ecTb cpet111Hl1X11 rrapa311T11'leCK11e Bl1l\bI. KaK 3Tl1 

Bl1l(bI pa3Jil1'laIOT, MbI yme rrp11MepHo 3HaeM. Ho, KpoMe JIOKOMOTOpHoi1 

cllOpMbI, aMe6bI pa3JI11'la!OTCJI em;e pa3MepaMl1, l(l1arra30H KOTOpbIX co

CTaBJIJieT OT 10 M11KpOMeTpOB l(O HeCKOJibKI1X MI1JIJl!1MeTpOB, 11 'll1CJIOM 

Jil(ep. 

qeJIOBeKa, KOHe'lHO, B rrepByIO O'lepel(b l1HTepecyIOT aMe6bI, rrpel(

CTaBJIJII0~!1e l(JIJI Hero orracHOCTb. TaK11e Bl1l(bI t1ei1CTB11TeJibHO eCTb. 

Ha1160Jiee !13BeCTHa cpet111 Hl1X Entamoeba histolytica - B036yt111TeJib 

aMe6HOH l(I13eHTep1111. 

JJ:113eHTep11i1HaJI aMe6a - rrapa3!1T, HO eCTb 11 Bl1l(bl CB060l(HO:>Kl1-

BY~IIX aMe6, KOTOpbie, rrorraB B opraHl13M qeJIOBeKa, MoryT Bbl3bIBaTb 

3a6oJieBaHIIJI. 8To aKaHTaMe6br 11 HerJiepn11. AKaHTaMe6br m11ByT B CTO

JI'IIIX BOl(OeMax, HO, OKa3aBIIIIICb B TeJie qeJIOBeKa, MoryT BbI3bIBaTb TJI

:>KeJiyIO 6oJie3Hb, CXOl\HYIO c 3H11,eqiaJIIITOM. KpoMe Toro, l13BeCTHbI cJiy

'-IaH, KOrl(a 11,HCTbl aMe6 rrorral(aJIII B crre11,11aJibHblH paCTBOp, B KOTOpOM 

xpaHJIT KOHTaKTHhre JIIIH3bI. IIorraB BMecTe c JII1H3aMII Ha rJia3a, aMe6b1 

TaM pa3MHO:>KaJil1Cb, Bbl3bIBaJI TJI}I{eJiyIO HHcpeKll,I10HHYIO 6oJie3Hb, crro

co6HyIO rrp11BeCTl1 K IIOTepe 3peH!1JI. 

En1e orracHee HerJiepl1II. 8TO IIO'lBeHHbie aMe6bI, HO IIOIIal(aIOT OHII 

B opraHII3M qeJIOBeKa qa~e Bcero rrp11 KyrraH1111, HarrpIIMep, B 6accei1-

Hax c HeKa'leCTBeHHOH o6JIII11,0BKOH CTeHOK. qepe3 JI3BO'IK11 Ha CJI11311-

CTOH HOCOrJIOTKH l1JIII Ha Kome HerJiep11H MoryT rrorral(aTb B KpOBeuoc

HYIO CHCTeMy' a OTTY l(a B pa3Hbie opraHbI. OrracHee Bcero IIOIIal(aH11e 

HerJiep11i1 B CIIl1HHOM03rOBYIO }KJil(KOCTb, 'ITO MomeT BbI3BaTb MeH11H

ro3Hll,eC1JaJIHT co CMepTeJibHblM l1CXOl(OM. 
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Ha)J,o CKa3aTb, qTo 3apameHne 

H aKaHTaMe6aMH n nerJI'epn.HMH qaru;e 

Bcero 6oJie3HH He Bbl3hIBaeT. 8TO KaK 

pa3 CJiyqan OIIIIOPTYHHCTHqecKHX HH

cIJeKIIHH, KOTOphie orraCHhl B CJiyqae 

HMMYHO)J,eqJHIIHTa. 

B rroqBe, rHn10ru;e:H )J,peBecnHe, 

ITO)], orraBIIIHMH JIHCTh.HMH o6HTaeT 

OKOJIO Th!C.f!qH BH)J,OB 3ara)J,OqHh!X 

aMe6oo6pa3HhIX opraHH3MOB, KOTO

pb1e Ha3hIBaIOTC.H CJIH3eBHKH. 0HH 

MoryT cyru;ecTBOBaTb B BH)J,e O)J,HHQ"<I

HhlX aMe6, KOTOphie 3aTeM o6'he)J,H

H.HIOTC.H B O)J,HH rnraHTCKHH (,ll,Ha

MeTpOM HeCKOJihKO caHTHMeTpOB) 
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CmrneBHKH. 
PncynoK H3 KHHrH 3. feKKem1 

«QapCTBO rrpoTHCTOB» 

IIJia3MO)J,HH, TaKme 06Jia)J,a10ru;n:H crroco6HOCThIO K )J,BH:>KeHHIO. "llaCTh 

o6'he)J,HHHBIIIHXC.f! B IIJia3MO)J,HH aMe6 IIOTOM 06pa3yeT HeqTo rroxomee 

Ha crropaHrHH rpn6oB, Ha BeprnHHax KOTOphIX aMe6bI HHUHCTHpyIOTC.H, 

a 1IHCThl pa3HOC.HTC.H BeTpOM. IIosTOMY CJIH3eBHKOB paHbIIIe OTHOCHJIH 

K rpn6aM. 

TaKne rrJia3MO)J,HH oqeHh y)J,o6HhI )],JI.fl n3yqeHH.H MexaHH3MOB )J,BH

meHH.H 1IHTOIIJia3Mhl H B3aHMO)J,eHCTBH.f! Me:IK)J,y OT)J,eJihHhlMH oco6.H

MH rrpoTHCTOB. Bo BpeM.H TaKHX HCCJie)J,OBaHHH HeMeIIKHe yqeHhie H3 

r. BoHH ycTaHOBHJIH cBoeo6pa3HhIH peKop)J,, rroJiyqnB B Jia6opaTopHhIX 

ycJIOBH.HX IIJia3MO)J,HH (T. e. O)J,HY KJieTKY) CJIH3eBHKa-<Pn3apyMa IIJIO

ru;a)J,hIO 5,54 M 2 H TOJilll;HHOH 1 MM! 

BrrpoqeM, )J,JI.H Toro qT06h1 yBH)J,eTh TaKoe qy)J,o, He o6.H3aTeJihHO 

exaTh B repMaHHIO. ,Il;ocTaToqHO IIOCMOTpeTh qJHJihM pemnccepa AH

)J,pe.H TapKOBCKoro «COJI.HpHC». ,Il;eJIO B TOM, qTo KOr)J,a STOMY pemnc

cepy He y)J,aJIOCh IIO)J,o6paTh HHKaKoro Beru;ecTBa, KOTopoe 6b1 y)J,aqHo 

HMHTHpOBaJIO IIOBepxHOCTh TIJiaHeThl, rrpe)J,CTaBJI.HIOlll;YIO co6o:H OKeaH 

:IKHBOH npoTOIIJia3MhI, eMy IIOCOBeTOBaJIH HCIIOJih30BaTh )],JI.fl STOH ueJIH 

HMeHHO rnraHTCKHH IIJia3MO)J,HH CJIH3eBHKa, qTo H 6bIJIO C)J,eJiaHO. 

KpoMe aMe6 «rOJihIX» H3BeCTHbI eru;e aMe6h1 paKOBHHHhie. Y HHX 

HMeeTC.H Hapy:>KHhIH CKeJieT, COCTO.Hlll;HH H3 rrpHKJieeHHbIX K KJieTKe 

aMe6h1 rrecqnHOK HJIH )J,pyrnx qacTHII. B HH:IKHe:H 'IaCTH paKOBHHhI HMe

eTC.H OTBepCTHe - yCThe, qepe3 KOTOpoe aMe6a BbIIIYCKaeT nceB)J,OIIO-

)J,HH, c IIOMOlll;hlO KOTOpblX IIHTaeTC.H H )J,BH:>KeTC.H. 

lI3BeCTHO HeCKOJibKO COTeH BH)J,OB paKOBHHHh!X aMe6, IWTOpbie JKH

ByT, B OCHOBHOM, B npeCHh!X BO)J,OeMax, a TaKme B rroqBe. 

Ho CJIH3eBHKH, roJihie H paKOBHHHhie aMe6bI - STO TOJihKO He60Jib

rna.H qacTh rrpoTHCTOB, HMe10ru;nx <PopMy «capKO)J,hI». Te, KTO xoqeT 
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Y3HaTh 0 HIIX 6onhIIIe, MoryT ua:ihu: :3Ty MHCpopMaIJ;MlO B KHMrax, cnu:
COK KOTOphIX npIIBO.D;MTCSI B KOH:a;e ,n;aHHOro II3.D;aHMSI. 

3srneHa 3e11eHasi 
3Brnetta 3eneuasr (Euglena viridis) MMeeT xapaKTepttym cjwpMy, 

«MOHa.D;hl». 3TO 0 TaKMX mryTMKOHOC:u;ax 3pa3M .IJ:apBMH nu:can: «Mo

Ha,n;a, TO'-!Ka Manasr cpe,n;h BO,n; ••. » 

KaK u: MHoru:e ee «po,n;CTBeHHMKM», SBrneHa u:MeeT BepeTeHOBn,n;

HYID cjJopMy Tena. Ilepe,n;HHH Kotte:u; ero 6onee u:nu: Mettee aaKpyrneH, 

TOr,n;a KaK 3a,n;HMH BhITSIHYT M 3aymeH. Teno :3BrneHhl 3eneHOH CKpyqe

HO B cnu:panh, XOTSI CTeneHh :3TOH CKpy'-IeHHOCTM HHme, '-IeM y ,n;pyru:x 
:3BrneH. 3Ta oco6eHHOCTh :3BrneH Il03BOnsreT OTI03HaTh MX B HCKOnaeMOM 

COCTOSIHHM (TaKMe Haxo,n;KM 6hIJIM c,n;enaHhl B SIHTape). 

BonpeKM CKa3aHHOMY B yqe6HHIWX, Ha nepe,n;HeM KOHIJ;e Tena :3B

rneHhl pacnonomeHhI He o,n;nH, a ,n;Ba mryTu:Ka. TonhKO OHM, KaK y 6onh

IIIMHCTBa :rnrneH, HepaBHOH ,n;nMHhI. 0,n;MH mryTMK O'-IeHh ,n;nHHHhIH, 
paBHhIH ,n;nttHe Tena SBrneHhI. BTopoH: O'-IeHh KopoTKMH. 06a mryTMKa 

npu:KpenneHhI KO ,n;Hy oco6oro mryTMKOBoro pe3epByapa, nptt STOM Ko

poTKMH mryTMK He BhIXO.D;IIT aa ero npe,n;enhr. Ilo:3TOMY no,n; CBeTOBhIM 
MIIKPOCKOTIOM OH H He BII,n;eH. IloBepXHOCTh mryTHKOB He rna,n;Kasr -

Ha Hett pacnonomeHhI BhrpocThI - ,n;nMHHhre, co6paHHhie B o,n;u:H npo

,n;onhHhIH psr,n; c O,ll;HOH CTOpOHhl mryTMKa, H KOpOTKMe, KOTOphre H.D;YT 
CTIIIpanhHO no BCeH ero ,n;nu:He. 

Bo3ne o,n;HoH M3 cTopoH mryTHKOBoro pe3epByapa pacnonometta co
KpaTHTenbHasr BaKyonh. Ee co,n;epmIIMOe M3nHBaeTcsr B pe3epByap. Ty,n;a 

me OTKphrnaeTcsr KpoIIIe'-!HhIH py,n;u:MeHTapHhIH KneTO'-IHhIH poT. C'-IttTa

eTcsr, '-ITO c ero IlOMOIIJ;hlO :3BrneHa MomeT IlMTaThCSI nyTeM TIMHOIJ;MT03a. 
KaK II3BecTHo, y SBrneHhI HMeeTcsr oco6asr opraHenna - cTu:r

Ma. 0Ha Tome pacnonomeHa B03ne cTeHKM mryTMKOBoro peaepByapa, 
c npOTMBOTIOnomHOH OT COKpaTMTenhHOH BaKyonu: CTOpOHhI. CTHrMa 

OKpaIIIeHa nu:6o B KpaCHhIH, nu:6o B opaHmeBo-KpaCHhIH IJ;BeT 3a C'-IeT 

nMrMeHTa 6eTa-KapOTMHa M npMHMMaeT yqaCTMe B <lJOTOOpHeHTaIJ;MM :3B

rneHhI, '-ITO BamHO npu: aBTOTpo<lJHOM IlMTaHMM. 
IloBepxHOCTh KneTKM sBrneHhI noKphITa nna3ManeMMOH. Ho no,n; 

nna3ManeMMOH Haxo,n;MTCSI er:u;e cnoH: cnomHO opraHH30BaHHhIX neHTO
BM.D;HhIX 6enKOBhIX nnacTMHOK, KOTOphre npocTynaIDT CKB03h nna3Ma

neMMY, 06pa3ysr Ha noBepxHOCTM KneTKII cnu:panhHhre pe6pa. Mem,n;y 
nnaCTHHKaMH MMelOTCSI npoMemyTKM, '-ITO Il03BOnSieT, npu: ,n;ocTaTO'-I

HOH npO'-IHOCTM TaKoro noKpoBa (ero ,n;ame Ha3hIBaIDT KYTMKynoH:), co
xpaHHTh rM6KOCTh noBepXHOCTH Tena. 

3BrneHa 3eneHaSI cnoco6Ha K aBTOTpOcjJHOMY IlMTaHIIlO, B ee KneT
Ke HMelOTCSI xnoponnaCThl - opraHennhI, B KOTOphIX ocyr:u;ecTBnsreTCSI 
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cpOTOCIIHTe3. y pa3HbIX BII1J,OB 3BrJieH clJOpMa H 1IIICJIO XJIOpOTIJiaCTOB 

pa3JIII'IHhI, 'ITO HCTIOJih3YIOT cneIJ:HaJIHCTbI 11,JIR pa3JIII'IeHIIR IIX BII1J,OB. 

TaK:>Ke B KJieTKe HMeIOTCR MilTOXOH,L\Pilil c IlJiaCTHH'IaTbIMII KpIICTaMil, 

annapaT roJih,L(:>Kil II 3epna 3airnCHOrO BeU\eCTBa - IlOJIIICaxapII,n;a na

paMIIJIOHa. rJIIII'.:oreH, 0 l{OTOpOM IlHOrp,a IlIIIIIYT B IIIKOJihHhIX y11e6HII

KaX, y 3BrJieHLI 3eJieHOH OTCYTCTByeT, ero HaKanJIIlBaIOT TOJibKO 6ec

UBeTHbie 3BrJieHhI, Hecnoco6HbJe l{ clJOTOCHIITe3y. 

8BrJieHhI - o.n;HoR.n;epHhre npocTeHIIIHe. 5I.n;po y HHX ccjJep1111ecKoe, 

paCTIOJIO:>KeHO B UeHTpaJihHOH 'IaCTH TeJia. 

OcHOBHaR clJOpMa pa3MHO:>KeHHH 3BrJieHhI - npo.n;oJihHOe ,n;eJieHHe 

Ha,n;Boe. IIepe,n; ,n;eJieHHeM np,po nepeMemaeTCH 6JI11:>Ke K nepe.n;HeMy 

KOHUY KJieTKil, c KOTOporo I1 Ha1rnnaeTCH 6opo3,n;a, pa3.n;eJIHIOIIJ:aH TeJIO 

Ha ,[(Ba ,L(O'IepHHX opraHH3Ma. IloJIOBOH npouecc y 3BrJieH He II3BeCTeH, 

XOTH ,n;pyr11e mryTHKOHOCUhI cnoco6Hhl K KOIIYJIHUilil (CJIIIHHilIO ranJio

Il,L(HbIX, T. e. c IIOJIOBHHHbIM Ha6opoM xpoMOCOM, KJieTOK-raMeT). 

8BrJieHa nepe,n;B11raeTCH c IIOMOIIJ:bIO 11,JIIlHHOro mryTHKa, BpamaHCh 

BOKpyr CBOeH rrpOP,OJibHOJI OCH. IlpH 3TOM c IIOMOIIJ:bIO CilHYCOil,L(aJihHO

ro 6IIeHHH mryTHKa C03.n;aeTCH TOK BO,L(hl, c IIOMOIIJ:bIO KOTOporo KJieTKa 

IIJihIBeT Brrepe,n;. y .n;pyr11x :>KI'YTHIWHOCUeB qJOpMa 11,Bil:>KeHHfl mryTH

Ka MOJKeT 6b!Tb l1HOH, nanp11Mep, opraHil3MhI, HMeIOIIJ:He mryTHKH c 

BblpOCTaMil, MoryT COBepIIIa'I'b rpe6Hhie ,[(BH:>KeHHfl, BpamaTeJihHbie, 

IIJihITh 3a,[(HHM IWHUOM Bnepe,[(. EcTh BHIJ:hI, cnoco6nh!e MeHHTh cpopMy 

6HeHHfl :>KryTHKa, HanpaBJieHHe II xapaKTep ,[(BH:>KeHHfl B 3aBHCilMOCTil 

OT CHTyauHH. 

Ho ,[(JIH 3BrJieH xapaKTepHa 11 coBepIIIeHHo oco6aH, YHHKaJibHafl 

cpopMa ,ll;BHJKeHilfl, KOTopaR Ha3bIBaeTCR MeTa60JIIlfl (IlJIIl SBrJieHOH,n;

HOe .n;BH:>KeHHe). TaKoe ,n;BHJ-KeHHe, npaB,[(a, '-rame BCTpe11aeTcH y BH.D;OB, 

KOTOphre He TIJiaBaIOT, a IIOJI3aIOT no noBepxHOCTil cy6cTpaTa. Ilpil STOM 

B,ll;OJib TeJia npoXO,ll;IlT BOJIHa COKpameHilll, KOTopaR Ha'IHHaeTCfl c pac

llIHpeHilH ero 3a.n;Hero I{Onua, 3aTeM nepeMemaeTCfl Bnepe.n;, BhI3hIBafl 

11,BilJKeHile KJieTKil. 3aTeM o6bI'IHaR qJOpMa KJieTKII BOCCTaHaBJIHBaeT

Cfl, a UilTOIIJia3Ma B03BpamaeTCH OT ee nepe.n;Hero K 3a.n;HeMy KOH!J:Y· 

Tenepb TIOHRTHO, 11,JIH 11ero 3BrJieHaM TaKaH CJIOJKHaH CTPYKTypa KYTH

KYJihI. Be3 Hee MeTa6oJIHH 6bIJia 6br HeB03MOJKHOH. 

KpoMe SBrJieHhl 3eJieHOH, Il3BeCTHO eme OI{OJIO .D;BYX ThICfl'I Bil,ll;OB 

3BrJieHOBhIX mryTilKOBhIX (u necIWJibKO ,[(eCRTI<OB TbICfl'I He3Br JieHo

BhIX). Cpe,n;H HUX eC'l'b aBTOTpoclrnhre, reTepoTpocpIIb!e II MIIKCOTpoqJHhie 

(T. e. co CMeIIIaHHbIM IIHTaHJr!eM, KaK, co6cTBeHHO, 3BrJieHa 3eJieHaH) 

opraHH3MhI. EcTh BH,LJ;hr-napa3HThI, cBo6o,n;HO:>KHBYIIJ:He, npnKpenJieH

Hhie II CB06o,n;HOTIJiaBaromue. 

KaK noKa3aJiu MOJieI{YJIHpI-m-reHeTu11ecKue 11ccJie,n;oBaHIIfl, po.n;

CTBeHHHKaMH SBI'JieHhl RBJIHIOTCH II TaI<He Il3BeCTIIhie napa3IlTH'IeCKile 
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opraHII3Mbl KaK TpIInaHOCOMbI II JiffHIIIMaHIIII - B036y,n;IITeJIII COHHOH 

6oJie3HII, 6oJie3HII qaraca, neH,n;IIHCKOM R3Bbl II ,n;pyrIIX onaCHbIX 6o

Jie3HeH tieJioBeKa. 

H1uj1y3opu5t uMeem euiJ my<JJJ/,u . 
... II epeiJeuiaemcR nRmKou enepeiJ. 

ll3 OTBeTOB IIIKOJibHI:IKOB 

Ha ypoKax 6IIOJIOrIIII. XXI BeK 

llHc}Jy3opIIR-TycpeJibKa (Paramecium caudatum) rroJiy'IIIJia CBoe 

pyCCKOe Ha3BaHIIe II3-3a HeKOTOporo CXO,ll;CTBa CBoero KJieTO'IHOro TeJia 

c rro,n;oIIIBOM o6yBII. Ho 3TO cpa3y rrpIIBO,ll;IIT K He,n;opa3yMeHmo. Be,n;h 

TaK TyqJeJibKa, IIJIII rrapaMeD;IIR, BbirJIR,lJ;IIT TOJibKO na IIJIOCKOM PIICyH

Ke. ,lJ;JIR Tex, KTO Ha6mo,n;aJI rrapaMeD;IIM JKIIBbeM, 3TO CXO,ll;CTBO yme co

BCeM ne otieBII,n;Ho. TaK 'ITO crreu;IIaJIIICTbI tiaru;e cpaBHIIBaIOT ee, narrpII

Mep, c ,n;IIpIIma6JieM. To, 'ITO TycpeJibKa COBCeM He TIJIOCKaR, xopOIIIO 3a

MeTHO, Kor.n;a OHa TIJiaBaeT, 6bICTpo Bparu;aRCb BOKpyr rrpo,n;OJibHOM OCII 

Tena. Ha caMOM .n;ene KJieTKa napaMeD;IIII BepeTeHOBII,n;HaR, HeCKOJibKO 

paCIIIIIpRIOID;aRCR OT CBOero rrepe,n;Hero KOHIJ;a K 3a,n;HeMy. IlpIIMepHO 

B cepe,n;ttHe TeJia BII,ll;Ha IIIIIpoKaR pOTOBaR Bna,n;IIHa. Bee TeJIO napaMe

U:IIII IIOKpbITO pR,n;aMII peCHII'IeK, OTKy,n;a rrpoIICXO,ll;MT II 6onee COBpe

MeHHOe Ha3BaHIIe IIHClJY30pIIM - peCHII'IHbie rrpOCTeMIIIIIe, D;IIJIIIOQJOpbl 

(Hecyru;IIe peCHII'IKII), I:IJIII D;IIJIMaTbl (peCHM'IHbie). 

llHQJY30pIII:I OTHOCI:I'reJibHO KPYIIHbie rrpOCTeMIIIMe. ,lJ;JII:IHa I:IX TeJia 

COCTaBJIReT OT 50 .n;o 300 MMKpOMeTpOB, eCTb BM,ll;bl ,ll;JIMHOM 2-3 MM, 

HeKOTOpbre rrpIIKperrJieHHbie BM,ll;bl ,ll;OCTIIraIOT .n;ame 5 MM B ,ll;JIII

HY. llHQJY30pIIII-TYQJeJibKII MMeIOT ,ll;JIIIHY 150-200 MMKpOMeTpOB, 

T. e. 0,15-0,20 MM, 'ITO TOJKe ,ll;OBOJihHO MHOro. ECJIII B3RTb KOJI6y 

c KYJibTypoiI napaMeIJ;I:IM If IIOCMOTpeTb Ha CBeT, TO .n;ame HeBoopymeH

HbIM rJia30M MOJKHO YBII,n;eTb MHOJKeCTBO MeJIKIIX rrpo,n;oJiroBaTbIX Te

nen;, KOTOpbre aKTIIBHO IIJiaBaIOT B BepxHeM CJIOe JKII,ll;KOCTII. 

HaII6onee xapaKTepHaR tiepTa IIHcpy30pIIH, 6Jiaro,n;apR KOTOpOM 

60JibIIIIIHCTBO M3 HIIX JierKO OTJIII'IIITb OT .n;pyrIIX rrpocTeMIIIMX,-3TO 

HaJIIItIIIe opraneJIJI ,n;BIImeHI:IR - peCHII~reK. Ha.n;o cKa3aTb, 'ITO peCHIItI

KM y IIHQJY30pIIM, II TYClJeJibKa TYT He COCTaBJIReT IICKJIIO'IeHIIR, pacno

JIOJI{eHbl He 6ecrropR,ll;O'IHO, a 06'be,ll;I:IHeHbI B pR,ll;bl. y napaMeD;IIII pR,ll;bl 

peCHII'IeK TRHYTCR B,ll;OJib scero TeJia, HO He IIPRMO, a B BM,n;e BbITRHYTbIX 

CTIIIpaneiI. Bnaro.n;apR 3TOMY OHa He TOJibKO TIJibIBeT Bnepe.n;, HO eru;e 

II Bparu;aeTCR BOKpyr rrpo,n;OJibHOH OCM TeJia. KpoMe Toro, peCHII'IKII He-

0,ll;IIHaKOBbI, TaK KaK KpOMe ,ll;BIIJKeHMR ytiaCTBYIOT eru;e B III:ITaHI:II:I (,n;JIR 
3Toro CJIYJ-KaT cneu;IIaJibHbie OKOJIOpOTOBbie peCHM'IKII) If opIIeHTaD;IIM 

\ 
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HHqJy3opu.i1 B ITpOCTpaHCTBe (TYT yme 

HCITOJib3YIOTCJI qyBCTBHTeJibHhie pec

HHtIKH). 

PecHHtIKH MoryT o6'be):(HHJIThCJI 

B oco6bre pecHHtIHhre ITOJIJI, u.nor,n;a 

OHH paCITOJiaraIOTCJI OtieHb 6JIH3KO 

O):(Ha B03Jie ,n;pyroi1, ITOtITH CJIHBa

JICh, H TaKaH rpyITITa y:me pa6oTaeT 

KaK e,n;u.HaH CTpyKTypa. EcJin: TaKn:e 

« CJIHITillHeCH » peCHHtIKH paCITOJIO:>Ke

HhI B PH):(, 8Ta CTpyKTypa Ha3hIBaeTCH 

MeM6paHeJIJIOi1.lVIeM6paHeJIJibI-8TO 

OKOJiopoTOBhre CTPYKTYPhI, KOTOphre 

HaITpaBJIJIIOT ITIIIIJ;Y B KJieTO'IHhIH POT 

HHClJY30pHH. y IIHqJy3opIIII-Ty¢eJihKH 

TaKHX MeM6paHeJIJI tieTbipe. 

IlytIOK o6'be):(IIHeHHhIX peCHIItieI{ 

Ha3bIBaeTCJI rrn:ppOH. C ITOMOIIJ;hIO 

I!Hpp HHqJy3opHH, y KOTOpbIX OHH 

HMeIOTCH, ITepeMern;aIOTCJI ITO ITOBepx

HOCTH cy6cTpaTa, KaK 6br 6eraJI ITO 

He My c ITOMOIIJ;bIO TaKIIX (< HOiKeK ». 
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MM11penrnpoBamraH cepe6poM 
nm:}>y3opnH H ausmaniella qeM-TO 

11oxoma Ha 0T11e<1a TOK 11aJihu;a 
(pncyuoK B. <l>oii:ccnepa) 

Ha,n;o CKa3aTb, tI'I'O paCITOJIOiKeHHe H 'IIICJIO peCHH'leK, rrHpp, MeM-

6paHeJIJI CBOe ):(JIH Kam,n;oro BH):(a HHqJy3opn:i1, H CITerrIIaJIMCTbI HMeHHO 

ITO 8THM ITpH3HaKaM o6bitIHO pa3JIHtiaIOT H3BeCTHhie KO BpeMeHH HaITH

caHHH 8'I'OH KHHrH ITPHMepHO 10 'I'hICHtI BM):(OB peCHHtIHbIX rrpocTeHillHX. 

l1HTepecno, tITO 8'I'O CTaJio B03MOiKHhIM B pe3yJihTaTe IIOHCKOB y HH

qJy3opn:i1 aHaJiorOB HepBHOH CHCTeMhI MHOrOKJieTOtIHhIX iKHBO'I'HhIX. 

YtieHhIX Bcer,n;a HHTepecoBano, KaKIIM o6pa30M TaKoi1 cnomno opraHM-

3oBaHHhri1 aITITapaT, KaK peCHHtIHaH CHCTeMa HHqJy30pMi1, pa6oTaeT co

rnacoBaHHO, o6ecITetIHBaH pa3H006pa3Hhie H CJIOiKHhie ):(BH:>KeHMH. l1H

clJY30pHH Be):(b He ITpOC'I'O ITJiaBaIOT, Bparn;aHCh BOKpyr CBOeH OCH. OHM 

MoryT MeHH'I'h HaITpaBJieHHe ):(BHiKeHHH, ycKOPHThCH II 3aMe):(JIH'I'hCH, 

«,[(aBa'I'h 3a):(HMH XO,[(» HT. II. 

A KJiaccn:qecKHM cIToco6oM oKpacKH nepBHOH cn:cTeMhr y iKHBOT

HhIX HBJIJieTCJI HMITperHarrMH cepe6poM - CBOeo6pa3HhIH aHaJior clJOTO

rpaclJMII • .IJ:nH 8TOrO ITperrapaT o6pa6aThIBaIOT paCTBOpOM KaKoi1-HM6y,n;h 

COJIH cepe6pa, a ITO'I'OM BhI):(epiKHBaIOT Ha CBeTy KaKoe-TO BpeMJI. IlpM 

8TOM ITpeITapaT «ITPOJIBJIHeTCH »' 'I'. e. BOCCTaHaBJIMBaeTCJI cepe6po, KO

'I'Opoe BCTYIIHJIO BO B3aMMO):(eHCTBHe c OITpe,n;eJieHI-IhIMH KJieTKaMM (na

ITPMMep, nepBHhIMH). HepBHhre KJieTKH CTaHOBHTCH KOHTpacTHhIMM, 

qepHbIMH MJIM TeMHO-KOpMtIHeBhIMH. 
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Cy1~TOpHlI Dendrocometes 
paradoxus :>KHBeT na nrn6pax 
paqKOB-60KOnnaBOB,ROBHT 

11 noe):{aeT Apyrm~ 11nq>yJopHi1: 
CBOHMH ):{peBOBH):{HhIMH 

~ynanhu,aMu (cKa1rnpy10~an 
I 

aneKTpo1nran MHKpoc1wnun) _ 

(<!>OTO aBTOpa) 

3n1 HenpocTbte npocreilrw111e 

Kor.n;a BeHrepcK11e Y'-IeHhie q)OH 

feJie11 11 fopBaT nonpo60BaJI11 TO me 
caMoe npo,n;eJiaTb c KJie'fKaM11 11Hcl1y-

3op11H:, OHl1 ,n;eHCTBl1TeJihHO o6Hapy

JKI1Jil1 Ha I1X nosepXHOCTl1 CJIOJKHYIO 

CI1CTeMy Jil1Hl1I1:, IIOXOJKl1X Ha HepBbI. 

Ho ITOTOM oKa3aJIOCh, qTo HMqero no

xomero Ha HepBHYIO CMCTeMy y MHC1Jy-

30pl1H HeT, a TO, qTo Ha6JIIO,ll;aJIM, - Ha 

caMOM ,n;eJie OKpaIUeHHhre cepe6poM 

pecHM'-IHhie pfl,n;hr MJIM o'f,n;eJihHhre 

peCHMLIKM. 'l'aKafl CI1CTeMa JIMHMH ce

pe6peHMfl - csoeo6pa3Hafl «Kap'fa», 

Ha KOTopoH: BM,ll;HO, KaK opraHM30BaH 

peCHMqHbIH annapaT y MHClJY30pMM. 

LleM-TO noJiyqeHHafl IIOCJie MMnper

HaIIMM cepe6poM r<apTMHKa (ee ew;e 

Ha3bIBaIOT « aprMpOM »' OT JiaTMHCKO

ro argentum - cepe6po) HanoMHHaeT oTneqaTOK rraJihIIa, I1 TaK me, 
KaK OTile'-IaTOK Il03BOJI5IeT Ha,n;emHO onpe,n;eJII1Tb, KTO ero OCTaB11JI, ap

rMpOM Il03BOJI5IeT O'-IeHh Ha,n;emHO pa3Jil1'-IaTb Bl1,ll;bl 11Hcpy30pMM, M cen

'-IaC 6e3 ero aHaJIM3a He o6xo,n;MTC5I HM 0,ll;MH cneIIMaJIMCT, M3yl.!aIOru;MH 

II11JIJi!3T. 

IIpI1 OTHOCI1TeJihHO He60JibillOM ,IJ;Jl5I rpynIIbl rrpocTeMIUMX '-IMCJie 

BI1,ll;OB (OKOJIO 10 'I.:hIC5I'-I) Ji!Hc}_Jy30pM'l1 qpe3Bbl'-I3HHO pa3H006pa3Hbl IIO 

BHeIUHeMy o6mrny 11 06pa3y m113HM. 

KpoMe Ji!Hcj_Jy30pl1H, BHeIUHe IIOXO)f(I1X Ha Tycj_JeJihKY' MMeIOTC5I rrpH

KperrJieHHbie BJi!,IJ;bI, KOTOpbIX c rrepBoro B3rJI5I,ll;a I1 11Hcj_Jy3opMeH He Ha-

30Belllb. 8To Cl1,ll;5Il.!11e Xl11IIHMKM - cyKTOp1111, B3pOCJihie oco6M KOTO

pb!X He MMeIOT peCHM'-IeK, a BMeCTO pTa y HMX w;yrraJibIIa. 

Ec'fb cpe.n;11 11HCl.JY30pMM 11 6oJibUia5I rpyrrrra c11,n;51q11x clrnJih'fpaTopos. 

Ha1160Jiee Ji!3BeCTHbI KpyropecHM'-IHhie 11Hcj1y3op11M - rrepMTPMXM. KJie

TO'-IHOe TeJio rrepMTPJi!X o6hI'-IHO npMKperrJieHO K cy6cTpaTy c IIOMOlIIbIO 

CTe6eJibKa, a POT CHa6meH CIIMpaJibHO 3aKpy'-IeHl-IbIM p5I,1J;OM IIJIOTHO 

pachOJIO:/KeHHbIX o,n;Ha B03Jie .n;pyron pecHJi!l.!eK - Me6paHeJIJIOH. 06hI'-I

HO TeJIO rrepMTpMXl1 CJi!MMeTpl1l.!HO Ji! MMeeT Bl1.JJ: rrepesepHyToro KOHyca, 

11JIM KOJIOKOJibqMKa. B aHrJIMHCKOM Hay'-IHOH JIMTepa'I'ype ero TaK 11 Ha-

3bIBaIOT - «bell», T. e . «KOJIOKOJibl.!Ji!K» Ji!Jil1 «6y6eHqMK». 

PecHJi!'-IKM poTosoro arrrrapaTa rrepwrp11x Herrpeph!BHO pa6o'faIOT, 

C03:U,aB35I BOKpyr « KOJIOKOJib'-IMKa» IIOCT05IHHbIH TOK BO,IJ;bl. «:iKMBbIM 

MepIIaeT KOJiecoM C yBOHKa ..• » - :no B rrosMe 8pa3Ma .IJ:apBMHa KaK 

pa3 o I<pyropecHM'-IHhIX MHc\>y3opM5IX. IIepMTpMxM O'-IeHh aKTMBHhre 
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cim:JibTpaTOphI, KOTOpbie rroe)J,aIOT 

6a:f\Teptt:i1: H )J.pyrtte B3BerneHHhre 

B BO)J,e '!aCTHIJ;b!. IloCKOJibKY OHM 

O'IeHb MHOrO'-UICJieHHbl, TO BbIITOJIHJ[

IOT Ba:>KHYIO poJih B rrpou;eccax caMo

OLIHCTKH BO)J,OeMOB OT opraHH'-IeCI<HX 

3arpR3HeHtt:i1:. 8Ty oco6eHHOCTh opra

HH3MOB IICITOJih3YIOT II B coopyJJ<eHH

JIX ITO 0'-IIICTKe 6hITOBbIX II rrpOMbillI

JieHHhlX CTOKOB. Il03TOMY B TaKHX 

coopymeHHJIX CTapaIOTCJI C03)J,aTh 

ycJIOBHJI, rrpttrO)J,Hhie )J,JIJI :>KII3HH 

HHC].JY30ptt:i1:, oco6emrn KpyropecHH'I

HhIX. 

Ha)J,o OT)J,aTh )J,OJI:>KHoe 11mpy30-

p11JIM - cpe)J,H )J,OBOJihHO 6oJihllIOro 

'IHCJia rrapa3I1TII'-IeCKHX BH)J,OB TOJib

KO O)J,HH 6aJiaHTH)J,HH (BfLlantidium 
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Y o6HTaIOru;Hx Ha ma6pax 

pa'IKOB-60IWIIJiaBOB HHcpy3opn:H

XOHOTpHX Spirochona 
gemmipara 1rneTO'IHhIH poT 

HaXOJJ;HTC11 na JJ;He H31IIJJ;HOH 

crrnpaJibHO 3a1,pyqemrn:H 

BOpOl!Kll (!)JOTO aBTOpa) 

coli) MomeT rrapa3ttTI1poBaTh y qeJioBeKa. Brrpo'!eM, 6aJiaHTI1)J,I1tt Bo

o6uw Kpa:i1:He Hepa360p'IIIB B BhI6ope X03JieB, o6HTaeT B KHllie'IHHKe 

caMbIX pa3HbIX MJieKOITHTaIOI.IJ;HX - o6e3bJIH, rphl3YHOB, )J,ame cyMqa

TbIX. JlIO)J,II o6hI'IHO «IlOJIY'IaIOT» 6aJiaHTH)J,I1JI, a BMeCTe c HHM H OCTpoe 

KHllie'IHOe paccTpOHCTBO - 6aJiaHTH)J,H03, OT )J,OMallIHHX CBI1He:i1: • 

.fl y JnaJL m6ou iJeRHbJl , 

0, y6uuu,a 6eKo6ou! 

PoHaJih)J, Pocc, 

JiaypeaT Ho6eJreBcKo:i1: rrpeMHII 

M aJlJlpUUHblU KOMap, 6blCOCa6 Kp06b U3 
3apa:J1CenH020 1teJW6eKa, Jte mum K 3iJopo60My. 

II3 oTBeTOB rnKOJihHHKOB 

Ha ypoKax 6110Jiorrm. XXI BeK 

BceM II3BecTeH IlaHaMCKHtt KaHaJI - rpaH)J,H03HOe coopymeHtte 

rrpoTJI:>KeHHOCThIO 82 KHJIOMeTpa, BO)J,HhIH nyTh MeJJ<)J,y ATJiaHTH

crecKHM 11 TttxttM oKeaHaMH. Cy)J,OXO)J,CTBO no HeMy 6hIJIO OTKphITO 

B 1914 ro)J,y. 0)1,HaKO MaJio KTO ITOMHHT' 'ITO rrepBaJI IlOIThITKa rrpopbl'I'b 

IlaHaMCKHH KaHaJI 6hIJia rrpe)J,rrpHHJITa B 1881 ro)J,y H 3aKOH'II1JiaCb He

y)J,a'IHO. B CBOe BpeMJI c rrepBbIM CTpOHTeJibCTBOM 6bIJI CBJI3aH rpaH)J,II-

03HhIH CKaH)J,aJI, Ha )J,eCJITKM JieT CJIOBO «naHaMa» CTaJIO Hapttu;aTeJib

HbIM He CTOJibKO )J,JIJ[ qJaCOHa roJIOBHOro y6opa, CKOJibKO )J,JIJ[ KPYITHhIX 
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clrnHaHcOBhix ac})ep. Ho Be,n:h PYKOBo,n:HJI CTpOHTeJihCTBOM caM <l>ep,n:.11-

HaH,n: ,n:e Jieccerrc - 3HaMeHHThIH cTpOHTeJih CysIJ,KOro KaHaJia! qTO me 

noMernaJIO 3TOMY' KaK 6bI celi11ac CKa3aJIH, Bhr,n:aIOilI,eMyCH MeHe,n:mepy' 

ye new Ho 3aBepwwrh CTponTeJihCTBO ,n:pyroro KaHaJia? 

Ll,eJIO B TOM, LfTO o,n:HOH !13 rJiaBHhIX npo6JieM rrpH CTpOHTeJihCTBe 

CysIJ,1wro KaHaJia 6hIJI He,n:ocTaToK BO.D;hI. Ha IIaHaMCKOM nepeweliKe, 

Hao6opoT, BO.D;hI 6hIJI H36hITOK. B 30He cTpOHTeJihCTBa 6hrJia Macca 6oJIOT 

II ,n:pyrnx BJiaIBHhlX MeCT, r,n:e B orpOMHOM KOJIII<IeCTBe pa3MHomaJIIICh 

MaJIHpHHHhre KOMaphr. B nepBhIH me ro,n: CTPOHTeJihCTBa Kpowe11HhIH 

o,n:HOKJieTO'lHhIH oprantt3M, npe,n:cTaBHTeJih po,n:a Plasmodium MaJIH

p11ilHhIH rrna3MO,ll;HH, Ha'laJI «KOCHTh» pa6011.11x H HHIBeHepoB. 3aTpaThl 

Ha 6opb6y co BCIIhlllIKOH MaJIHPHII yme B -nepBbie ,n:Ba-TpH ro,n:a npeBhI

CHJIH npe,n:ycMOTpeHHhie CMeTOH Ha caMO CTPOHTeJihCTBO, KOTOpoe np.11-

llIJIOCh rrpeKpaTHTh. IIo HeTO'IHhIM ,n:aHHhIM, 3a BOCeMh JieT cTpOHTeJih

cTBa rrorn6JIO OKOJIO ,n:Ba,n:IJ,aTH ThICH'l LfeJIOBeK. 

3To TOJihKO 0,ll;HH npHMep Toro 3Ha<reHHH, KOTOpoe HMeeT B036y,n:.11-

TeJih MaJIHp.11.11 ,n:JIH 'IeJioBeKa. Ho 'ITO 3TO 3a opraHH3M, KOTOpbrH BhI3hr

BaeT CTOJih THIBeJiyIO 6oJJe3Hh? 

Ha,n:o cKa3aTh, 'ITO y Bo36y,n:.11TeJIH Mamip.11.11 CJIOIBHhrH mH3HeH

HhIH IJ,HKJI, KaK 11 y MHor11x ,n:pyr.11x napa3HTH11ecK.11x opraHH3MOB. Cy

xoe H3JIOmeHHe TaKoro MaTepHaJia B y<re6HHKax HenpOCTO IIOHHTh, no 

CTy,n:eH'leCKOMY OIIhITY aBTOpa 3TO He caMhIH JII06HMhIH pa3,n:eJI npOTH

CTOJIOrHH, K TOMY me Tpe6yIOilI,HH 3aIIOMHHaTb 60J!hllIOe LfHCJIO cneIJ,H

aJihHhIX TepMHHOB, KOTOphIMH o603Ha'laIOT pa3Hbie CTa,n:HH pa3BHTHR 

rrapa3HTa. 

B TaKHX CJIY'IaHX <raCTO IIOJie3HO o6paTHThCR K TOMy, KaK Te HJIH 

HHhle oco6eHHOCTH 6HOJIOrHH opraHH3Ma 6hIJIH ycTaHOBJieHhI, npocJie

.D;HTh JIOrHKY Tex, LfhH l1CCJie,n:oBaHII5I H IIOCJIYIBHJIH OCHOBOH .D;JIR CKyno

ro TeKCTa y11e6HHKa. 3,n:ech HCT0pl1KH HayK11 OKa3hIBaIOT HeOIJ,eHHMYIO 

rroMOilI,h 11 y<rerrhIM 11 rrpeno,n:aBaTeJIHM. TeM 6oJiee LfTO, B OTJI111111e OT 

CKY'IHOBaTbIX y11e6Hh!X TeKCTOB, HCT0p115I l13y<reHl15I napa3HTH'leCKl1X 

npOTHCTOB -- sTo co-treTaHHe 11 noBce,n:HeBHOH, pyT11nnoM:, H ,n:aJieKo He 

BCer,n:a l1HTepeCHOH pa60ThI, H caMOOTBepmeHHOCTl1, pHCKa, reHIIaJih

HhIX ,n:ora,n:oK, y,n:a<r 11 Hey,n:a<r. HcTop.115! l13y'leHIIH IJ,IIKJia pa3BHTIIH Ma-

1mp11M:Horo IIJia3MO,ll;H5I He 5IBJI5IeTC5I HCKJIIO'leH11eM. 

JIIO,n:l1 ,n:aBHO o6paTl1JIH BH11Ma1rne, LfTO MaJI5IpH5I CBHpenCTByeT 

B OC06hIX MeCTaX, r,n:e MHOI'O 60JIOT IIJIII ,n:pyr11x MeJIKHX CTOR'lHX BO,n:oe

MOB. l13-3a MaJIRPHII IJ,eJibie pernOHhI 6hIJIH npaKTII'leCKII Henpnro,n:HhI

MII ,n:Jia m113u11 JIIO,n:eli. 0,n:HaKo BhIRCHIITh npHpo,n:y 3TOH 6oJie3HII ,n:oJiro 

He y,n:aBaJIOCh. C1111TaJIOCh, LfTO a,n:oBIIThre HcnapeHHR 6oJIOT H « nJioxoM: 

Bo3,n:yx » (no-HTaJibRHCKII - malaria) n BhI3hIBaIOT MY'lHTeJibHbre npH

cTynhr JIIIXOpa,n:KII. 
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ThICH11II JreT JIIOJJ;II rII6JIII OT MaJIHPIIII, a Bpa11II IICKaJIII crroco6 6oph-

6hr c 3TOH 6oJie3HhIO. KpoMe «rrJioxoro B03,n;yxa» y11eHhie rrpe,n;JiaraJIII 

BCe HOBhie rrpII11IIHhI MaJIHPIIII, BIIJIOTh ,n;o Toro, 11TO MaJiflPIIfl He 11TO 

IIHOe, KaK KIIIIIe11HOe paccTpOHCTBO. HaKOHerr, B 1880 ro,n;y rtJpaHrrY3-

CKIIH Bpaq JlaBepaH o6HapyJKIIJI B 3pIITPOrrIITax II IIJia3Me KpOBII 60Jih· 

HhIX MaJiflpIIeH CTpaHHhIX «MIIKpo60B»' KOTOphre TO IIMeJIII rtJopMy Be

peTeHa, To KOJihrra, rropoiI 3aHIIMaIOrrrero rro11TII Bech 3pIITpou;IIT. Ho 

KaK 3TOT opraHII3M rrorra.n;aeT B KpOBh qeJIOBeKa, OCTaBaJIOCh COBepIIIeH

HO HeIIOHflTHhIM. 

IIpaB.n;a, ya Hr JIIIHCKoro Bpacra IlaTpIIKa M3HCOHa 6hrJIII Ha 3TOT c11eT 

CBOII coo6pameHIIH. OH MHoro JieT rrpopa6oTaJI B KIITae II cTaJI II3BecTeH 

TeM, 11TO OTKphIJI rrapa3IITII11eCKHX qepBeiI-HeMaT0,11;, o6nTaIOrrrnx B Kpo

BII qeJIOBeKa, ll ,ll;OKa3aJI, 11TO 3TII qepBH pa3MHO./KaIOTCH B opraHH3Me 

.n;ByKphrJihrx HaceKOMhIX - MOKperroB n MoIIIeK. TaKnM o6pa3oM, M3H

coH 6bIJI 0,ll;HllM ll3 rrepBOOTKphIBaTeJieH TpaHCMHCCHBHhIX 6oJie3HeH, 

T. e. Tex, KOTOpbre rrepe.n;aIOTCfl .1KIIBOTHhIMn-rrepeHoc11nKaMH. Brrpo-

11eM, caM OH 3HTOMOJIOPOM He 6hIJI, II03TOMY C11HTaJI Bcex YIIOMflHYThIX 

HaceKOMhIX pa3HOBll,ll;HOCTHMll KOMapoB. 

IlaTpnK M3HCOH rroJiaraJI, 11TO n MaJIHpHIO rrepe.n;aIOT KaKne-To Ko

Maphr. 0HII HarrnBaIOTCfl KpOBII 6oJihHhIX MaJiflpneiI, B llX opraHH3Me 

rrapa3HThI rrepexo.n;HT B CTa.n;nIO ycTOH11IIBhIX K BHeIIIHllM B03,ll;eHCTBH

HM crrop. IloTOM KOMapbI rn6HyT, rra,n;aIOT B BO.n;y, a JIIO,[(ll, BhIIIllB BO.n;y 

co crropaMH, BhrrraBIIIllMII ll3 TeJI KOMapoB, 3apamaIOTCH MaJIHpIIeH. 

JiI,n;en IlaTpIIKa M3HCOHa Ka3aJIHCh coBpeMeHHHKaM BeChMa CTpaH

HhIMII n HerrpneMJieMhIMII. Ho o.n;Ham.n;hr OH rro.n;eJIHJICfl CBOHMH pa3-

MhIIIIJieHIIflMH 0 rrpnpo.n;e MaJIHPllll c MOJIO,ll;hIM aHrJIHHCKllM Bpa110M, 

KOTOphrtt pa6oTaJI B JiIH.n;nn n HHTepecoBaJICH rrpo6JieMoiI MaJIHpnn, Po

HaJih.D;OM PoccoM. KcTaTn, HMeHHo TeM Bpa110M, KOTOphriI yTBepm.n;aJI, 

11TO MaJIHPHfl - pa3HOBH,ll;HOCTh KHIIIe11Horo paccTpoiicTBa. MomeT 

6bITh, K c11aCThIO, Pocc TO/Ke He 6hIJI 3HTOMOJIOI'OM, II03TOMY B BepCIIII, 

11TO coy11acTHllKll rrpecTyrrJieHHH HMeHHO KC"VIaphI, a He .n;pyrne KPOBO

cocyrrrIIe HaceKOMhie, HllCKOJihKO He ycoMHHJICH. 

Pocc, 11TO Ha3hrnaeTCfl, 3aropeJicH tt.n;eeiI II, BepHyBIIIIICh B JiIH,n;IIIO, 

CTaJI IlhITaThCfl KOpMIITh caMhIX pa3HhIX KOMapoB Ha TeJie 60JihHhIX 

MaJiflpIIeH IIH,ll;YCOB. IloTOM KOMapbI BCKphrnaJIIICh, II B IIX opraHII3-

Max Pocc IICKaJI B036y.n;IITeJifl MaJIHpIIII, KOToporo .n;o 3Toro yme BII,n;eJI 

B KpOBII 60JihHhIX JIIO,[(eH • 

.Il:Ba ro.n;a HarrpHJKeHHOH pa60ThI He .n;aBaJIII pe3yJihTaTa, IlOKa 

B 1897 ro,n;y Pocc He o6HapymIIJI Ha CTeHKaX KIIIIIe11HIIKa KOMapa, 3a 

Tpoe cyTOK ,n;o 3TOro IIIITaBIIIerocH KpOBhIO 60JihHOro MaJIHpIIeH, OKpyr

Jihre TeJihrra, 3aIIOJIHeHHhre xapaKTepHhIMII BepeTeHOBII,[(HhIMII KJieTKa

MII. 
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E~e qepe3 ro.n; PoHaJib.D;Y rrp1uuJio B roJioBy, 'ITO Herrnoxo 6hr Boe

IIOJih30BaTheH eoBeToM Bee Toro me M::rneoHa II rrepeHeeTII sKerrepIIMeH

ThI e mo.n;en Ha IITIIll,, KOTOphre 6oJieIOT MaJIHpIIeH (npaB.n;a, TITII'lben, 

,D;JIH qeJIOBeKa He onaeHOH). 

KeTaTII, STo npeKpaeHhIH npIIMep Heo6xo.n;IIMOeTII SBOJIIOll,IIOHHoro 

no.n;xo.n;a K IIeeJie,D;OBaHIIIO. Be.n;b BhI6IIpaH ,D;JIH II3y'leHIIH MO,D;eJibHhIH 

(Jia6opaTopHbIH) o6'heKT, Poee IIexo.n;IIJI II3 Toro, 'ITO STO .n;oJimeH 6hITh 

opraHII3M, HaXO,IJ;H~IIHeH XOTH II B OT,D;aJieHHOM, HO Bee me po.n;eTBe 

e qeJioBeKOM, T. e. B .n;aHHOM eJiyqae 6hIJI Bbr6paH npe.n;eTaBIITeJih Te

TIJIOKpOBHhIX no3BOHO'IHhIX (n1'IIll,). EeJIII 6br Poee e'!IITaJI, 'ITO TaKoro 

po.n;eTBa HeT, TO II nepeHOeIITb pe3yJihTaThl TaKIIX 3KenepIIMeHTOB Ha 

qeJIOBeKa 6bI He eTaJI. 

ll yme y TITIIll, Poee YBII,IJ;eJI, KaK OBaJihHbie TeJihll,a JIOTiaIOTeH II BbI

IUe,D;IUIIe II3 HIIX B036y.n;IITeJIII TITII'lbeH MaJIHPIIII MIIrpIIpyIOT B eJIIOH

Hbie meJie3hl KOMapa. CTaJIO TIOHHTHO II TO, 'ITO KOMapbl ,IJ;OJimHhl nepe

.n;aBaTh MaJIHPIIIO qepe3 yKye, a He na.n;aH B Bo.n;y. 8To 6bIJIO ,IJ;OKa3aHo 

PoeeoM SKenepIIMeHTaJihHO - 3apameHHhre KOMaphr KyeaJIII 3,D;opoBhIX 

TITIIll,, II Te 3a6oJieBaJIII MaJIHpIIeH. 

B pe3yJihTaTe B o6~IIX qepTax ll,IIKJI MaJIHpIIII 6bIJI paeIIIIIqlpo

BaH, «pOKOBOH y6III1:11,a» pa306Jia'leH, Hay'!HaH o6~eeTBeHHOeTb 6hIJia 

B BOeTopre. Ho nonbITKII PoHaJih.n;a Poeea npoeJie,D;IITh Te me eTa,D;IIII 

MaJIHpIIII y qeJioBeKa 3aBepIIIIIJIIIeh ney.n;aqen. He y.n;aBaJioeb .n;ame no

BTOpIITh HaXO,IJ;KM «OKpyrJihIX TeJiell,» y KOMapoB, KOPMMBIIIMXeH Ha 

JIIO,D;HX. 

Poee He Mor noHHTh, B qeM .n;eJio. OH npoeTo He 3HaJI, 'ITO BM,IJ;OB KO

MapoB MHoro M .n;aJieKO He Bee M3 HMX MoryT 6bITb nepeHOe'IMKaMM Ma

JIHPMM. ,Il;JIH :3Toro HymeH 6hIJI npoqleeeIIoHaJI-300JIOr, eneu;MaJIMeT no 

KOMapaM, 'IT06br M306JIM'IIITb e~e II «eoo6~HMKa» TIJia3MO,D;MH. 

ll ~aKon 'leJioBeK HarneJieH. He3aBIIeMMO OT MsHeoHa M Poeea, 

B 1898 ro.n;y npo6JieMOH MaJIHPMM 3aHHJieH M3BeeTHbIH MTaJihHHeKMH 

300JIOr BaTMeTa rpaeeM. 0 KOMapax KaK B03MOmHhIX nepeHOe'IMKax 

MaJIHPMM rpaeeM yeJibIIllaJI OT 3HaMeHMTOro Po6epTa Koxa ( OTKpbIBIIIe

ro, B qaeTHOeTM, B036y.n;MTeJieH eM6MpeKOH H3Bbl, Ty6epKyJie3a M XOJie

pbI), KOTOpbIH npMe3maJI B llTaJIMIO M3y'laTh 3TOT Bonpoe. Bnpo'IeM, 

Rox TIOTepneJI 3.n;eeb Hey.n;aqy M pOJib KOMapOB B paenpoeTpaHeHMM Ma

JIHPMM OTpMll,aJI. 

Ho aBTOpMTeT Koxa Ha rpaeeM HMKaK He no.n;etteTBOBaJI. OH 3HaJI, 

'ITO B llTaJIMM o6MTaeT HeeKOJibKO .n;eeHTKOB BM,IJ;OB KOMapoB, 'ITO eeTb 

MeeTHOeTM, r.n;e MHOrO KOMapoB, HO HeT MaJIHpMII, M 'ITO B MeeTHOeTHX, 

r.n;e eeTb MaJIHpMH, KOMapbl eeTb Beer.n;a. OTeIO.n;a HanparnMBaJieH HeM3-

6emHhIH BbIBO,D;, 'ITO He JII06hre BM,IJ;hl KOMapoB, a eTporo onpe.n;eJieHHbie 

MoryT 6bITb nepeHOe'IMKaMM. 
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Csoro r1u10Te3y I'paccn nposepaJI yace He KaK Me,n;nK, a KaK 300-

JIOr. OH o6'be3,ZJ;HJI see MaJiap:aeonacHbie perHOHbI HTaJIHH, cpaBHHBaa 

KapTbI pacnpocTpaHeHHJI onpe,n;eJieHHbIX BH,Zl;OB KOMapoB c KapTaMH 

pacnpocTpaHeH:aa MaJiap:aH. HaKoHeu;, 6hIJI «BhI'IHCJieH» no,n;o3pesae

MhIM - KOMap po,n;aAnopheles. 
3aTeM nocJie,n;oBaJIH a1<cnep:aMeHThI BaTHCTbI Ha ce6e (K cqacTbIO 

,ZJ;JIJI HayKH, Hey,n;a'IHbie), a nOTOM Ha ,n;o6pOBOJlhll;aX (K HeCtJ:aCTbIO ,ZJ;JIJI 

HHX, y,n;atIHbie). 0TMeTHM, 'ITO 3KCnep:aMeHTbI npOBO,Zl;HJIHCb TaM, r,n;e 

MaJiapHa He OTMe'IaJiaCh, HO Be3JIH aHocpeJieCOB H3 MeCTHOCTH c 3aBe,n;o

MO «nJIOXHM B03,ZJ;YXOM». B pe3yJihTaTe HMeHHO nocJie yKyca aHocpeJieca 

Jiro,n;:a aa6oJieBaJIH MaJiap:aeli. KoHTpOJihHhrn aKcnepHMeHThI c ,n;pyrHMH 

BH,ZJ;aMH KOMapoB ,n;aJIH OTp:au;aTeJihHbIM pe3yJihTaT. 

CJie,n;yroiu;:ali a1<cnep:aMeHT I'paccH no3BOJIHJI paapa6oTaTb MepbI 

npocpHJiaKTHKH MaJiapHH - yace B «MaJIRpHHHOM» MeCTHOCTH rpynna 

npO:>KHBaBllIHX TaM JIIO,n;eli 6bIJia H30JIHpOBaHa OT KOMapoB. B pe3yJib

TaTe np:a nO'ITH CTOnpou;eHTHOM 3a6oJieBaeMOCTH HX coce,n;eli no,n;onbIT

Hbie JIIO,ZJ;H MaJiap:aei1: He 3a60JieJIH. 

TaKHM o6pa30M, COBMeCTHbIMH ycHJIHJIMH Pocca H rpaccH CJie,n;

CTBHe no ,n;eJiy «pOKOBOI'O y6HMll;bI» 6bIJIO B OCHOBHOM 3aBeprneHO. 

IlpaB,n;a, eiu;e npe,n;CTOJIJIO BbIJICHHTb HeKOTOpbie ,n;eTaJIH JKH3HeHHOI'O 

ll;HKJia MaJiapHMHOI'O nJia3MO,Zl;HJI, BepHee nJia3MO,n;HeB, TaK KaK OKa-

3aJIOCb, 'ITO :ax HeCKOJibKO BH,ZJ;OB. Ho 3aHHMaJIHCh <JTHM ,n;pyrHe, TaK 

KaK PoHaJib,ZJ; Pocc, noJiy'IHB 3a CBOIO pa6oTy Ho6eJieBc1<yro npeMHIO 

(B 1902 ro,n;y), :a BaTncTa I'paccn, noJiy'IHB 3BaHHe ceHaTopa HTaJIHH, 

YBbI, B ,n;aJihHelirneM npe:aMyiu;eCTBeHHO MepaJIHCb 3acJiyraMH H BbIJIC

HJIJIH Meac,n;y co6oi1: OTHOilleHHJI. 

A 'ITO KacaeTca DaHaMcKoro KaHaJia, TO ero CTpOHTeJibCTBO 6hIJIO 

B0306HOBJieHO B 1904 ro,n;y, Kor,n;a PoHaJib,Zl; Pocc H BaTHCTa rpaccn 

yace 3aBepillHJIH CBOH HCCJie,n;oBaHHJI H noJiytIHJIH CBOH Harpa,n;bI. B pe-

3YJibTaTe, KpOMe Jie'!eHI:IJI, 6bIJIH pa3pa60TaHbI MeTO,Zl;bI npocpHJiaKTHKH 

(B qacTHOCTH, 6opb6h1 c KOMapaMH-nepeHOC'IHKaM:a). TaK 'ITO peaJIH-

3au;:aa HOBOI'O npoeKTa Ha'!aJiaCb c TOI'O, 'ITO I'JiaBHbIM Me,n;HKOM CTpOH

TeJibCTBa 6bIJI Ha3HatieH aMepHKaHcKHM BOeHHhIM Bpaq YrrJihJIM Kpoy

cpop,n; I'oprac, KOTOpbIM yace HMeJI onbIT 60pb6bI Ha Ky6e C nepeHOC'!I:I

KaMH ,n;pyroli onacHOM 6oJie3HH, JKeJITOM JIHXOpa,n;KH, KOMapaMH po,n;a 

Aedes. I'oprac ,ZJ;Ba ro,n;a 6opOJICJI B paMOHe CTpOHTeJibCTBa C KOMapaMI:I, 

ocyruaa 6oJIOTa, o6pa6aTbIBaa MeCTa BbIIIJIO,n;a KOMapoB TOHHaMH HH

ceKTHll;H,ll;OB. B pe3yJihTaTe yace B HatJ:aJie cTpo:aTeJihHhIX pa6oT OH noq

TH noJIHOCTbIO cnpaBHJICJI c anH,n;eMHJIMH, 'ITO B HeMaJIOM CTeneHH cno

co6cTBOBaJIO ycnernHoMy 3aBeprneHnro npoe1<Ta qepe3 ,n;ecaTb JieT. CJie

,n;yeT OTMeTHTb, 'ITO 6Jiaro,n;apa rpaMOTHbIM ,n;eMCTBHeM I'opraca B HallIH 

,ll;HH anM:,n;eMI:IOJIOI'H'IeCKaa o6cTaHOBKa no MaJiapHH B 30He IlaHaMCKOI'O 
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CxeMa CTpoeHHH HHcpe1m;HoHHOii 
CTaJlHH cnopOBHKa 

(no IlloJITH3eKy H MeJihxopHy) 

3n1 HenpocTb1e npocrn?iwf!7e 

KaHaJia »BJI»eTCH Hau6oJiee 6Jiaro

rrpM»THoiI B IJ;eHTpaJihHOH AMepMKe. 

MaJI»PMHHbIH rrJia3MOp;MiI Ha 

pa3HbIX CTap;MHX pa3BMTMH MMeeT 

pa3JIM1:iHoe cTpoeHMe. Ho B cTa.n;uu, 

Ha KOTopoiI rrpOMCXO,ll;MT 3apameHMe 

X03HeB, OH MM88T BbITHHYTOe KJie

TO'IHOe T8JIO ,ll;JIMHOH ITOJITOpa-p;Ba 

MMKpoMeTpa. CHapymu KJieTKa rro

KpbITa TpexcJIOHHOH MeM6paHoiI, 

rro.n; KOTopoiI pacrroJiaraIOTC» MMKpo

Tpy6o'fKM. Ha rrepe.n;HeM KOHIIe TeJia 

HaXO,ll;MTCH KOMITJieKC CTpyKTyp, 

KOTOPbIH Ha3bIBaeTCH KOHOM,11;. c ero 

IlOMOIIJbIO ITJia3MO,ll;MH MOJKeT BHe

.n;pHTbCH B KJieTKY X03»MHa. B IIeHTpe 

KJieTO'fHOrO TeJia ITJia3MO,ll;MH Haxo

,ll;MTCH ».n;po, 6JIMJKe K 3ap;HeMy KOH-

IIY - ep;MHCTBeHHaH MMTOXOH,ll;PMH. 

8H,ll;OITJia3MaTM'feCKaH CeTb B KJieTKe MaJIHPMHHOro ITJia3MO,ll;MH O'feHb 

xopowo pa3BMTa. XapaKTepHoiI oco6eHHOCThIO 3Toro napaaMTa HBJIHeT

CH HaJIM'fMe B KJI8TO'IHOM TeJie orpOMHOro 'fMCJia pH60COM. 8TO CB.fl3aHO 

c TeM, 'ITO xapaKTep pa3MHOJKeHM.fl B036y.n;MTeJI.H MaJI.HpMM (IIIM3oro

HM.H) Tpe6yeT O'feHb MHTeHCMBHOro pOCTa KJieTKM M, COOTBeTCTBeHHO, 

6MOCMHTe3a 6eJIKa, B KOTOpOM yqaCTBYIOT pu6ocOMbI. 

KaK 6bIJIO ycTaHOBJieHo, paaBMTMe Boa6y.n;uTeJieiI MaJI.HpMM (u rro.n;a

BJI»IOlilero 60JibIIIMHCTBa MX pO,ll;CTBeHHMKOB-crropoBMKOB) rrpOMCXO,ll;MT 

co CMeHOH pa3HbIX CTa,ll;MH M B ,ll;BYX BM.n;ax X03HeB. 0KOH'faTeJibHbIMM 

X03.HeBaMM ITJia3MO,ll;MeB HBJI.HIOTC.fl KOMapbI po.n;a Anopheles (HX He

CKOJibKO ,11;8CHTKOB BM,ll;OB). TaK rrpMH.fITO, 'ITO OKOH'faTeJibHbIM X03.HM-

HOM .fIBJI.HeTC.fl TOT, B opraHM3Me KOTOporo rrpoMCXO,ll;MT IlOJIOBOe paa

MHOJKeHMe. A ITOJIOBOH rrpOIIeCC y MaJI.HpMHHbIX ITJia3MO,ll;M8B KaK pa3 

B opraHM3Me KOMapa M rrpoxop;MT. TaK 'ITO, KaK He «06M,ll;HO», HO MbI 

c BaMM /];JI.fl 3TOro rrapa3MTa X03.HeBa TOJibKO rrpoMeJKyTO'IHbie. 

I1Jia3MO,ll;MM rrorra.n;aIOT B KMIIIe'fHMK KOMapa, HaIIMBIIIeroc.H KPOBM 

60JibHOro qeJioBeKa. Ho eMy (HJIM, rrpaBMJibHee, eiI, TaK KaK caMIIhI Ko

MapoB KpOBbIO He IIMTaIOTC.H) 8lil8 paHO «JI8T8Tb K 3,ll;OpOBOMy qeJIOBe

KY» • .IJ:eJIO B TOM, 'ITO, eCJIM KOMap HacoceTC.H BMecTe c KpOBbIO o6br'f

HbIX IIJia3MO,ll;l'IeB, aapa3MTb qeJIOBeKa OH He MOJKeT • .D:JI.H 3TOro qacTb 

IIJia3MOp;MeB ,ll;OJIJKHa IIpOHTM pe.n;yKIIMOHHOe .n;eJieHMe (Meiioa), B pe-

3YJibTaTe KOToporo o6pa3yIOTCH rarrJIOM,ll;Hbie (T. e. c O,ll;MHapHbIM Ha6o

p0M xpoMOCOM, a He c ,ll;BOHHhIM, .n;urrJIOM,ll;HhIM) KJieTKM. TaKMe KJieTKM 



lnaaa 3. Crnp&1e 3H8KOM&1e 39 

Ha3hIBaIOTCJI raMOHTaMII, T. e. 6y.n;yw;IIMII raMeTaMII. BoT c TaKIIx ra

MOHTOB, rrorraBIIUIX B opraHII3M KOMapa, II Ha'!IIHaeTCJI pa3BIITIIe Ma

JrnpIIHHhIX IIJia3MO,!l;IIeB. 

0.n;HII raMOHThI .n;eJIJITCJI, rrpII'!eM He KaK o6hI'!HaR KJieTKa. CHa

qaJia HeCKOJihKO pa3 .n;eJIIITCJI IIX R.n;po, IIOTOM BOKpyr Kam.n;oro II3 

.n;oqepHIIX JI,!J;ep o6oco6JIJIIOTCJI yqaCTKII IJ;IITOIIJia3MhI II raMOHT pac

na.n;aeTCJI Ha '!eThrpe-mecTh qepBeo6pa3HhIX raMeT. OHM MeJIK11e 11 rro

STOMY Ha3hIBaIOTCJI M11KporaMeTaMl1. ,n:pyr11e raMOHThI He .n;eJIJI1CJI, 

a rrpeBpaw;aroTCJI B KpyrrHhre MaKporaMeThI. Mi:mporaMeThI II Ml1Kpo

raMeThI CJIIIBaIOTCJI (KonyJI11pyroT), B pe3yJihTaTe qero IIOJiy'!aeTC5I 

,!l;l1IIJIOII,!l;Ha5I 3IIrOTa. 8Ta 3IIrOTa rrpOHl1KaeT CKB03h CTeHKy Kl1meq

Hl1Ka KOMapa, rrp11KpeIIJI5IeTC5I Kee HapylKHOH IIOBepXHOCTII (TO eCTh 

OKa3hIBaeTC5I B IIOJIOCTII TeJia KOMapa, r.n;e 0MbIBaeTC5I ero KpOBhIO -

reMOJil1MqJOii) II pacTeT, MHOrOKpaTHO yBeJIII'!IIBa5ICh B pa3Mepax. 

lIMeHHO STY cTa.n;IIro pa3Bl1TII5I rrJia3MO,!l;IIR II yBII.n;eJI PoHaJih,!l; Pocc 

B Ka'leCTBe «OKpyrJihIX TeJieu;». Il03JKe OKa3aJIOCh, 'ITO 8Tl1 TeJihIJ;a 

MoryT ew;e 11 ,!l;BIIraThC5I ITO CTeHKe Kl1We'!Hl1Ka ( c IIOMOIIJ;hIO oco6o

ro CKOJih35IIIJ;ero ,!l;BII/KeH115I), OTKy.n;a II np011CXO,!l;IIT IIX Ha3BaHIIe -

ooK11HeThI (oT JiaT11HcKoro ovum - Hiiu;o 11 rpeqecKoro kinetos -
IIO,!l;Bl1/KHhIH ). 

,n:ocTIIrHyB rrpe.n;eJibHOro pa3Mepa, OOKIIHeTa Ha'!IIHaeT .n;eJil1ThC5I, 

rrpII'!eM TaK11M me crroco6oM, KaK II raMOHThI. TaKoe .n;eJieH11e, Kor.n;a 

MHOrOKpaTHO .n;eJIIITC5I 5!,!J;pO, a IIOTOM KJieTKa pacrra.n;aeTC5I Ha 60JihllIOe 

'll1CJIO .n;oqepH11X KJieTOK 3a C'!eT o6oco6JieHl15I BOKpyr 5!.n;ep IJ;IITOIIJia3-

MhI, Ha3hIBaeTC5I m113oroHIIeii (oT rpeqecKoro schizo - pa3.n;eJIHIO, pac

w;errJIHIO II OT rpeqecKoro gone, goneia - (3a)pom.n;eHIIe, rrpoII3Be.n;emrn 

Ha CBeT, IIOTOMCTBO). Ho o6pa3yIOTC5I B pe3yJihTaTe .n;eJieHII5I OOKIIHeThI 

He II5ITh-meCTh, a ThIC5I'll1 IIJia3MO,!l;IIeB, KOTOphre IIOCJie pa3pbIBa CTeH

KII 00Kl1HeTbI OKa3hIBaIOTC5I B reMOJil1Mcpe, c TOKOM KOTopoii rrepeMew;a

IOTC5I B CJIIOHHhie IKeJie3hI KOMapa, r.n;e HaKaIIJIIIBaIOTC5I. TaKOH KOMap 

yme HaCT05IIIJ;IIH y611iiu;a, XOT5I y Hero 11 eCTh «CM5Ir'laIOw;ee BIIHY» o6-

CT05ITeJihCTBO - IIJia3MO,!l;l111 B HeM TO/Ke rrapa311Tl1PYIOT, 11 OOKIIHeTa, 

HarrpIIMep, pacTeT, IIl1Ta5ICh 3a C'IeT X035IIIHa. 

B rrpou;ecce n11TaHII5I KpOBhIO caMKa KO Mapa BB0.n;11T B TeJio qeJioBeKa 

CJIIOHY. ,n:eJiaeTC5I 8TO He ,!l;JI5I Toro, '!T06bI IIOMO'!h B036y.n;11TeJIIO MaJI5I

pIIII, a '!T06hr rrpe.n;oTBpaTIITh cBepThrnaeMoCTh KpOBII. Ho, Bo-rrepBhIX, 

CJIIOHa BhI3hIBaeT pa3.n;pameHIIe II HeIIp11RTHhIH 3y.n;, BO-BTOphIX, rrpII 

8TOM qeJIOBeK 3apamaeTC5I MaJI5IpIIeii. 

IlorraB B KpOBh qeJIOBeKa, IIJia3MO,!l;l111 B nepByIO oqepe.n;h BHe.n;p5I

IOTC5I B KJieTKII rre'leH11. TaKIIM o6pa30M, cHa'laJia rropamaeTcH opraH, 

KOTOpbIH B 3Ha'!IITeJihHOH Mepe OTBe'laeT 3a IIMMYHHYIO CIICTeMy qe

JIOBeKa, T. e. MaJI5IpIIHHhie IIJia3MO,!l;IIl1 p;ettCTBYIOT rro.n;o6Ho BOeHHOH 



40 

I 

1;·.1.-··" 2 

~ 
OpramnM <re:roneEa 

JKtt3HeHHblll IJ;Hl{Jl 

B036y,ri:ttTem1 MamipHH. 

1. Korrym1u;HH Tpex MHI{poraMeT 

c 011:11oii: MaKporaMeToii:. 

2. Oo1m11eTa Ha 11apymnoii: 

CTe1me l{Hllle'IHHKa KOMapa. 

3. 3arrOJIHeHHbie IIJia3M011:HHMH 

CJIIOHHhie meJie3hI I{OMapa. 

4. Ile•ie11b <JeJioneKa. I10Kaaa11a 

paapyrnennan KJieTKa rre<JeHH, H3 

IWTOpoii: BbIXO!l:HT nJia3MO,TlHH. 

5. 3pnTpOIJ;HT, B KOTOPOM pacTeT 

nJia3MO!l:Hll (cTa,TlHH «KOJibIJ;a» ). 

6. IIInaoronnH n apnTpou;nTe 

3rn HenpoCTble npocrnCiwvie 

aBHalJ;IIII: CHa<rnJia O,ZJ;HII caMOJieThI 

rro,n;aBJIJIIOT cn:cTeMy IIBO, a rroTOM 

yme ,n;pyrn:e OTnpaBJIJIIOTCJI 6oM6HTb 

cTpaTern:qecKn:e o6'beKThI. 

B KJieTKax rreqeHII rrJia3MO,ZJ;HII 

OIIJITb pa3MHOJKaIOTCJI nyTeM IllII30-

roHIIII, TaK qTo H3 o,n;Horo rrapa3n:Ta 

o6pa3yIOTCJI ,n;ecJITKII TbICJiq ,n;oqep

HIIX KJieToK. EcTeCTBeHHO, qTo KJieT

KII rreqeHII rrpII 3TOM pa3pyIUaIOTCJI, 

a IIJia3MO,ZJ;HII rrpOHHKaIOT B KpOBOTOK 

II TaM 3apamaIOT yme 3PHTpOI.l;HTbI. 

B spHTpou;HTe rrJia3MO,n;n:i1: cHaqa

Jia pacTeT, yBeJIHqn:BaeTcJI B pa3Me

pax, 3aHHMaJI rroqTII BCIO KPOBJIHYIO 

KJieTKY, a B cepe,n;HHe ero cpopMHpy

eTcJI 6oJihlllaJI BaKyOJib. lfa-3a 6oJiee 

CBeTJIOH BaKyOJIII Ha 3TOH CTa,ZJ;IIII OH 

BhirJIJI,ZJ;HT KaK « KOJibll;O»' IIJIH «rrep

CTeHb»' qTQ H Ha6JIIO,ZJ;aJI JlaBepaH. 

IIo OKOHqaHHII pocTa napa3HT 

OIIJITb pa3MHOJKaeTCJI rryTeM IllII30-

roHIIII, H TbICJiqII ,n;oqepHHX KJieTOK 

BbIXO,ZJ;JIT II3 pa3pyµ.reHHbIX 3pHTpo

lJ;HTOB B IIJia3MY KPOBH, r,n;e CHOBa 

BHe,n;pJIIOTCJI B HOBbie 3PHTPOIJ;IITbI. 

06hrqHQ 3TO rrpoHCXO,ZJ;HT rroqTH CIIH-

xpOHHO BO MHOrIIX 3pHTpou;n:Tax, rro-

3TOMY rrpIICTYIIhI MaJIJIPHHHOH JlIIXOpa,ZJ;KII, BbI3BaHHbie pa3pyIUeHIIeM 

KpOBJIHbIX KJieTOK H rrorra,n;aHHeM B KpOBb TOKCIIqHbIX Beru;ecTB - rrpo

,n;yKTOB ?6MeHa IIJia3MO,n;HeB, IIOBTOpJIIOTCJI qepe3 rrpHMepHo paBHbie 

rrpoMeJKyTKII BpeMeHII. 

B qacTH spnTpou;nTOB rrpon:cxo,n;HT He MHTOTnqecKoe ,n;eJieHn:e, 

a Melio3, T. e. o6pa3yIOTCJI raMOHTbI, KOTOpbre rOTOBbI rrpo,n;oJIJKHTb 

CBOe pa3BHTHe B opraHII3Me KOMapa. 

MHorne ,n;eTaJIH JKH3HeHHoro u;ttKJia MaJIJipnliHoro nJia3MO,ZJ;HJI 6hIJIH 

BbIJICHeHbI qepe3 ,n;ecJITKH JieT rrocm~ pa6oT JlaBepaHa, Pocca H fpaccn. 

Kor,n;a cn:Tyau;n:JI 6oJiee-MeHee rrpoJICHHJiach, rroJIBHJiacb B03MOJKHOCTh 

IIOBeCTH Ha MaJIJIPHIO peIUHTeJibHOe HaCTYIIJieHHe. 

Eiu;e B 40-e ro,n;hr XX BeKa, T. e. cpaBHHTeJibHO He,n;aBHO, MaJIJIPHJI 

6hIJia pacrrpocTpaHeHa ropa3,n;o IUIIpe, qeM B HaIUII ,ZJ;HII. BcTpeqaJiacb 

ona B EBpone, B TOM qHcJie Ha TeppIITOpIIH YKpaIIHhI, PoccIIII II ,n;pyrIIx 
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Tor.n;aIIIHHX pecITy6JIHK CCCP. Emero.n;Ho B CoBeTCKOM Coro3e perH

cTpHpoBaJIOCb .n;o 7 MJIH 60JibHbIX MaJIRpHeH. 

B 1955 ro.n;y ITO HHHIJ,HaTHBe H ITO)]; sr11.n;oi1: BceMHpHOH OpraHH3a

IJ,HH 3.n;paBooxpaHeHHR B pa3HhIX cTpaHax, B TOM LIHCJie B CoBeTCKOM 

Coro3e, 6brJia pa3BepHyTa rpaH.n;Ho3HaR ITporpaMMa ITO 6oph6e c MaJia

p11en. Bhrna ITOCTaBJieHa 3a.n;aqa ITOJIHOH JIHKBH.n;au,HH oqaroB sTon 6o

Jie3HH. )J;JIR 8TOro Ha.n;o 6bIJIO, BO-ITepBbIX, BblRBHTb, H30JIHpoBaTb OT 

KOMapoB H BbIJie'IHTb Bcex 6oJihHbIX MaJI.HpHeH H HOCHTeJiell MaJIRpHH 

(TeX JIIO)l;ell, B KPOBH KOTOpbIX ecTb ITJia3MO,ll;HH, HO, B CHJiy HH)l;HBH

.n;yaJihHbIX oco6eHHOCTer1: HX opraHH3MOB HJIH ITpOCTO xopoIIIeH HMMyH

HOH CHCTeMhI, He 6oJieIOIUHX). Bo-BTOphrx, Ha.n;o 6hrno BhI.HBHTh Bee 

MeCTa BblrtJIO)l;a KOMapoB po.n;a Anopheles H JIHKBH,ll;HpOBaTb KOMapoB. 

B-TpeTbHX, CJie)l;OBaJio HaJia/:(HTb KOHTPOJib BCex JIIO/:(eH, B'be3marow;Hx 

B CTpaHy H3 MeCT pacnpocTpaHeHH.H MaJIRpHH, H OIT.HTb-TaKH H30JIHpo

BaTb H BbIJie'IHTb 60JibHbIX H HOCHTeJieH. 

Ha.n;o CKa3aTh, 'ITO TaKa.H pa6oTa BO MHOrHX CTpaHax, B TOM 'IHCJie 

CCCP, yme BeJiacb, XOT.H H B MeHbIIIHX MaCIIITa6ax. IIosToMy .n;oBOJib

HO onepaTHBHO B Kam.n;oM panoHe 6hIJIH C03p;aHbI npOTHBOMaJI.HpHHHhie 

CTaHIJ,HH, rp;e 6bIJIH cneu,HaJIHCTbI no 6opb6e c MaJI.HPHHHbIMH KOMapa

MH, cneu,HaJIHCTbl no Bbl.HBJieHHIO 6oJibHbIX MaJIRpHeH H npoqmJiaK

THKe STOH 6oJie3HH. BhrJia opraHH30BaHa cneu,HaJihHa.H KapaHTHHHa.H 

cJiym6a Ha rpaHHIJ,e. 

Bhrna npoBep;eHa KOJioccaJihHa.H pa6oTa. 8ToMy BO MHoroM cno

co6cTBoBaJia pa3pa60TKa HOBbIX npOTHBOMaJI.HpHHHbIX npenapaTOB, 

npHLieM, 'ITO O'!eHh BaJKHO, y6HBaIOru;Hx He TOJibKO ITJia3MOp;HeB, HO 

H H36HpaTeJibHO yHHLITOJKaIOru;Hx raMOHTOB. TaM, rp;e B03MOJKHo, 

BOp;OeMbl o6pa6aThIBaJIHCb HHCeKTHIJ,Hp;aMH (B OCHOBHOM, ew;e pa3-

peIIIeHHbIM Torp;a )J;)J;T). IlpHMeHRJIOCb TaKJKe «HecpTeBaHHe»: B BO

.n;oeMhI, rp;e 6bIJIH o6napymeHhI JIH'IHHKH H KYKOJIKH aHoqJenecoB, 

p;o6aBJI.HJII1Cb HeqJTenpop;yKTbI, KOTOpbre o6pa30BhIBaJIH Ha ITOBepx

HOCTH BOf];bl nJieHKY. qepe3 HecpTRHYIO nJieHKY JIH'IHHKH H KYKOJIKH 

KOMapoB, KOTOpbIM Tpe6yeTC.H aTMOCcpepHblll KHCJIOpop;, He MOrJIH 

f];bIIIIaTb. 

B IOJKHhIX perHoHax CTpaHhI B Bop;oeMhI, oco6eHHO pHCOBbre qer<H, 

BhIITYCKaJIH pbr6Ky raM6y311ro, KOTopa.H nHTaeTc.H JIH'IHHKaMH KOMa

poB, npHLieM oTp;aeT .HBHOe npep;noqTeHHe aHocpenecaM. 8Ta pbr6Ka Bhr

noJIH.HeT CBOIO pa6oTy HaCTOJibKO ycneIIIHO, 'ITO Ha OCTpOBe KopCHKa 

6narop;apHbie JKHTeJIH p;ame ITOCTaBHJIH raM6y3HH naMRTHHK 3a ycnexH 

B 6oph6e c MaJI.HpHen. 

rpaHHIJ,a TOJKe 6hrna «Ha 3aMKe ». B pe3y JlbTaTe 6oJibHbIX BbIJie

'IHJIH, a KOMapoB-nepeHOCLIHKOB YHH'ITOJKHJIH. B CCCP MaJrnpH.H KaK 

MaCCOBOe 3a60JieBaHHe 6hIJia JIHKBHp;HpOBaHa K 1963 rop;y. 
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II011:06Hym )Ke pa6oTy ITpOBOIJ:HJIM M B Ha1160Jiee oITaCHbIX per110Hax 

Mrrpa, HaITpHMep, B llH,ll;HH. 311:ech He y11:aJIOCb JIMKBHIJ:HPOBaTb Mam1-

prr10, HO ITpMMeHeHMe MHCeKTHJJ;H,ll;OB IT03BOJIHJIO ITOlITH B qeTbipe pa3a 

CHH3HTb 3a6oJieBaeMOCTb H, COOTBeTCTBeHHO, CMepTHOCTb. B ITepHOIJ: 

c 1955 ITO 1965 ro11: 3a60JieBaeMOCTb MamipHeil B MHpe CHH3MJiaCb c 250 

11:0 115 MJIH cJiyqaeB B ro11:. 

IIpaB,ll;a, B 70-e rOIJ:bI xx BeKa 3aITpeTHJIH MCITOJib30BaTh .IJ:.IJ:T, ITO

CJie qero HaqaJI Ha6JIIO,ll;aTbCR pocT 3a60JieBaeMOCTH, KOTopaR B MMpo

BOM MaCllITa6e IJ:OCTMrJia 150 MJIH CJiyqaeB B ro11:. 

qTo KacaeTcR CCCP, TO ITO OKOHliaHMM pa6oTi.r ITPOTMBOMaJIRpttH:

Hhre CTaHJJ;MM 3aKpbIJIH HJIH ITepeITpocpHJIHpOBaJIH B cammH,ll;CTaHJJ;HH • 

.IJ:oporocTomu;ym 6opb6y c KOMapaMH ITpeKpaTHJIH, H OHH ITOJIHOCTbIO 

BOCCTaHOBHJIH CBOIO lIHCJieHHOCTb. TaK qTo TeITepb BCR Ha11:em11:a Ha 

l-CapaHTHHHYIO CJiym6y, KOTOpaR, K cqaCTbIO, ITOKa co CBOHMH 3a11:aqa

MM cITpaBJIReTcR. Oco6eHHO K cqacTbIO ITOToMy, lITO ceilqac H3BeCTHhI 

llITaMMbI MaJmpHHHbIX ITJia3MO,ll;HeB, ycTOHlIHBbie K JII06hIM Me,ll;HKa

MeHTaM, T. e. cyru;ecTByeT HeH3Jie1IHMaR qJOpMa MaJIRpHH. Ilo3TOMy, 

HeCMOTpR Ha BCe ycITeXM Me,ll;HJJ;HHbI M 6HOJIOrHH, ITpo6JieMa MaJIRpHH 

OCTaeTCR aKTyaJihHOH. IIo3TOMY H HHCpOpMaJJ;HR 0 B036y,ll;HTeJie MaJIR

prrrr, KOTOpaR Ha KaKoe-TO BpeMR HC1Ie3Jia 113 llIKOJibHbfX yqe6HHKOB, 

TeITeph coBepllieHHO oITpaBIJ:aHHO Ty11:a BepHyJiach. CooTBeTCTBeHHO, 

TaK MHOro BHHMaHHR y,ll;eJIReTCR 3TOH ITpo6JieMe H B ,ll;aHHOH KHHre. 

EcJIH roBopHTh o «pOIJ:CTBeHHMKax », TO Ha caMOM 11:eJie MaJiflpHIO 

qeJioBeKa BhI3hrnaIOT He OIJ:HH, a TPH BHIJ:a ITJia3MO,ll;HeB. B 3aBHCHMOCTH 

OT BHIJ:OBbIX oco6eHHOCTeH lliH3HeHHOro JJ;MKJia OHH BbI3bIBaIOT pa3Hbie 

cllOpMbI MaJrnpHM - Tpex11:HeBHyIO, qeTbipeX,ll;HeBIIyIO, TpOITMlieCKyIO. 

qTO l-CacaeTCR 11:pyr11x CITOpOBHKOB, TO Bee ITpe,ll;CTaBMTeJIH 3TOH «ce

MeHKH» Be,ll;yT ITapa3HTH1IeCKHH o6pa3 )KJ13HH. ll3BeCTHO OKOJIO TbICRlIH 

BH,ll;OB CITOpOBHKOB, KOTOpbre ITapa3HTHpyIOT B 6ecIT03BOH01IHbIX H IT0-

3BOHO'!HbIX )KHBOTHbIX, M ITOlITH Bee OHH BeChMa ITaToreHHbl M OITaCHbl. 



f JiaBa 4 

B HEKOTOPOM IJ;APCTBE ... 
HJIH B HEKOTOPbIX IJ;APCTBAX? 

Bom CUOUm OH pa3 oa CMOmpum 'lepe3 

yaeJLu'lumeJLbHOe cmelCJLO na 1CanJL10 

aoobl, 63Rmou npR-Mo u3 JLyJ1Cu. Bam10ui1Cu 

MOU, lCalC amu 36epyUllCU lCOllOUlUJlUCb 

u XJLonomaJLu mym! H x 6blJlU mblCR'lU., 

u ace onu npbtZaJLu, clCalCaJLu, TCycaJLucb, 

14unaJlUCb U noJ1CupaJ1,U iJpyz iJpyza. 
- Ho aeob amo omapamumeJ/,bHo! -

6C1Cpu'laJ/, cmapblU Konyn X;wnomyn. -

H eJ1,b3R J/,U ux 1Ca1C-Hu6yob yMupomaopumb, 

66ecmu y HUX nopROOlC, 'lm06bl 8CR1CUU 3HaJl 

caoe Mee mo u caou npaaa? 

r. x. Att,n:epceH. Kamm BO,ll;hl. 1847 r. 

Cy14ecmay10m 60J1,ee UJ/,U Menee 

ooHOlCJLemo'lHble opiaHU3MbL, 

lCOmOpbte R6J/,RIOmCR 60JLee UJLU MeHee 

J1CuaomHbLMU. 3mo onucanue MOJ/Cem 

6blmb npuMeHeHO 1C 0060JlbHO 60JlbUlOMY 

'lUCJ/,y cy14ecma, TComopblX me uJLu 

UHble aamopumemHbte cneu,uaJ1,ucmbl 

Ha3bl6a10m npocmeuwuMu c 60J/,bUlUM 

UJ/,U MeHbUlUM Ha mo OCH06aHUeM1. 

T . .IJ:maH, 

aMepIU<aHCKMH rrpOTMCTOJIOr, xx BeK 

XoTeJIOCh 6hI cpa3y rrpe,n:yrrpe,n:11Th - STY rJiaBy 6hIJIO Tpy,n:ttee Bce

ro IIMCaTh, TaK qTO, B03MO:/KHO, 6y,n:eT M Tpy,n:Hee Bcero qnTaTh • .IJ:eJIO 

B TOM, qTo OHa KacaeTC.H ,n:Byx BOIIpOCOB, Ha KOTOphie XOTeJIOCh KaK

TO OTBeTMTh B paMKax STOH KHMrM. Bo-rrepBhIX, qTo ecTh rrpoTHCThI: 

:/KHBOTHhie, pacTe!IH.H MJIM oco6oe 11,apCTBO :/KI1BhIX opraHM3MOB, cy

II.1,eCTBYIOII.1,ee HapaBHe c 11,apCTBaMM pacTeHHH, rptt60B l1 :/KMBOTHhIX? 

1 IIepeBop; aBTopa. 
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CTpaHHIJ;bI H3 «CHcTeMbI npHpOp;bI» K. JIHHHeH 

c nepBbIMH B MHpe p;HarH03aMH npOCTffHIIIHX 

Bo-BTOphIX, qTo npo:ttcxo.n;HT e c:tteTeMaTHKoii npoeTeiiumx, noqeMy 

OHa MeHSieTe.H e TaKOH 6hieTpOTOH? 

,lJ;eiieTBHTeJihHO, eeJIH euw pa3 sepHyThe.H K IIIKOJihHOMy yqe6HH

Ky, TO see npoeTo - eeTh THII mHBOTHhlX Protozoa, K KOTopoMy oT

HOe.HTe.H aMe6hI, 3BrJieHhl, nmpyaopHH H MaJI.HpHHHhie IIJia3MO.D;HH. 

A noeMoTpHillh eospeMeHHYIO JIHTepaTypy - TO peqb H,D;eT 0 n;eJIOM 

u;apcTBe IlpoTHCThI (Protista), e ,n;ee.HTKaMH THIIoB. Ho n aToro MaJio. 

0Ka3hIBaeTe.H, qTo H u;apeTB rrpoeTeHIIIHX yme He O.D;HO, a HeeKOJihKO. 

Bee HOBhie e:tteTeMhl MeJibKaIOT KaK B KaJieH,D;OCKOIIe. He TO, qTo npo

CTO JII0603HaTeJihHhie JIIO.D;H - .n;ame npoqJeCeHOHaJihI-300JIOrH (npas.n;a, 

eneu;naJIHeThl IIO MHOrOKJieToqHhIM )KHBOTHhIM) nopoii YTBepm.n;aIOT, 

qTo IIpOTHeTOJIOrH eaMH He Be.n;aIOT, qTo TBOp.HT! TaK qTo, HeeMOTp.H Ha 

«eKa30qHoe» Ha3BaHHe rJiaBhl, Ha eaMOM ,D;eJie IIpOTHeTOJIOraM cenqac 

«He ,n;o eKa30K ». 
Ilonpo6yeM pa306paTbC.H, ,n;eiieTBHTeJihHO JIH TO, qTo npo:tteXO.D;HT 

B eneTeMaTHKe npocTeHIIIHX,- 6e30TBeTeTBeHHOe moHrJIHPOBaHHe 
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CIICTeMan:1qecKIIMII KaTeropII.HMII BhICIIIero pattra, IIJIII 3TO ecTeCTBeH

HhIM npou;ecc, KOTOphIM, B KOHJJ;e KOHJJ;OB, npIIBep;eT K OTHOCIITeJihHO 

CTa6IIJihHOMY pe3yJihTaTy. 

On.HTh Ha ITOMOIJJ;h MO)KeT npIIMTII IICTOpHqecKIIM no.n;xo.n;. IloJie3HO 

CHaqaJia Y3HaTh, KaK CJIO)KIIJiaCh «IlpIIBhlqHa.H» CIICTeMa IlpocTeMIIIHX, 

a ITOTOM - KaK OHa npeBpaTIIJiaCh B CTOJih «HenpIIBhlqHyIO». 

IIocJie Toro KaK amHoTam y qHTaroru;e:i1: ny6JIIIKII, CB.H3aHHhIM c oT

KphITHeM JleBeHryKOM «aHIIMaJihKyJieM»' HeCKOJihKO noyTHX, CIITya

JJ;II.H c 3TIIMI1 opraHII3MaMII CTaJia B u;eJIOM ITOH.HTHOM - cqIITaJIOCh, qTo 

3TO opraHII3MhI, ycTpoeHHhie npIIMepHO TaK me, KaK I13BeCTHhie Tor.n;a 

)KHBOTHhie, TOJihKO oqeHh MaJieHhKHe. 

IlpaB.n;a, B03MO)KHOCTII Tor.n;aIIIHeM MHKpOCKOITIIqecKOM Texmf

KH 6hIJIII qpe3Bhrqa:i1:HO orpaHIIqeHhI, qTO He IT03BOJI.HJIO paCCMOTpeTh 

KaKHe-JIH6o .n;eTaJIH CTpoeHII.H «aHHMaJihKyJieM». IIoaToMy oTeu; cn

CTeMaTHKH KapJI JlHHHeli noMeCTHJI nepBhre .n;narH03hI IlpocTeMIIIHX 

TOJihKO B 12-e II3p;aHHe CBOeM «CIIcTeMhI npnpO,D;hI»' ony6JIHKOBaHHOe 

B 1 766 ro.n;y1
• II pH 3TOM rrpocTeMIIIHX (BMeCTe c HeKOTOphIMH HI13IIIH

MH rpH6aMH I1 BO,ll;OpOCJI.HMII) OH OTHec K KJiaccy "llepBH, ceMeMCTBY 

3oocpIIThI I1 HeCKOJihKIIM BH,D;aM po.n;a Chaos (Xaoc), Ha3BaHHe KOTOpo

ro roBopHT caMo 3a ce6.a. ,IJ;uartto3 o.n;ttoro II3 ::JTIIX BH,ll;OB, cy.n;.a no Bce

My, aMe6hr, nptt:Be.n;ett B KaqecTBe arrnrpacpa B pa3p;eJie, nocB.HIJJ;eHHOM 

o6hrKHOBeHHOM aMe6e. Bee ocTaJihHhre npocTeHIIIHe ynoM.HHYThI B «CH

CTeMe rrpnpo.n;hr» no.n; o6ru;IIM BII,ll;OBhIM Ha3BaHHeM Chaos infusorium 
c .n;narH030M: «Pa3Hoo6pa3Hhie 06'heKThI B )KH,D;KHX HaCTO.HX. 06HTaIOT 

B pa3HhIX BO,ll;OHOCHhIX )KH,D;KOCT.HX, B nepu;oBhIX CMeC.HX H pa3HhIX .n;py

rnx HaCTO.HX, ,ll;BH)KYTC.H no.n;o6Ho )KHBOMY». 

Ho eru;e ITOKa3aTeJihHeM KOMMeHTapHH, KOTOphIMII JlHHHeM CHa6-

,D;HJI 3TH p;HarH03hI: « ••• HeITOH.HTHhie I1 eru;e CKphIThie MHOroqncJieH

Hhie mHBhie MOJieKyJihr. •• 5I 3aMeTHJI, qTo 6ecKotteqttoe Bomhe ,lJ;e.HHHe 

qeJIOBeKy HeB03MO)KH0 ITOCTHqh, KaK 6hI OH He ycepp;CTBOBaJI, B CBOHX 

HCKaHH.HX » 2 • 

TeM He Mettee, Jiro6o3HaTeJihHhie ttaTypaJIHCThI rrpo.n;oJimaJIH «ycep.n;

CTBOBaTh B CBOHX HCKaHH.HX» .n;ame TaM, r.n;e caM JlHHHeM He BH,D;eJI nep

cneKTHB. ll, npH BHHMaTeJibHOM paCCMOTpeHHH Tex IIJIH HHhIX «HaJIH

BQqHhIX » )KHBOTHhIX, ycneIIIHO HaXO,ll;HJIH H OITHChIBaJIH y HHX cep.n;u;e 

1 CJie)J,yeT rrpII3HaTh, qTo Ha caMOM )J,eJie nepBoe «JIIIHHeeBcKoe» OIIHCaHHe 

II POTH CT a 6bIJIO orry6JIHKOBaHO B 1758 ro)J,y, KOr)J,a JlHHHe:ii: )J,aJI 0).1,HO:ii: Il3 

aMe6 JiaTHHCKoe Ha3BaHHe Voluox chaos, a yme rro3)J,Hee rrepeMeCTHJI STOT 

BH)J, B rrpe)J,JiomeHHhr:ii: IIM po)J, II rrepeIIMeHOBaJI ero B Chaos protheus. 
2 IlepeBO)J, I'aJIIIHhr BocKo6o:ii:Hirn. 
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(coKpaTHTeJibHYID BaKyOJib), pTbI 

c 3y6aMH (KJieToqHhIH poT), KaK :3TO 

c,n;eJiaJI B XVIII BeKe cppam_i;y3 :>Ko6-

JIO. B nepBo:i1 IIOJIOBHHe XIX BeKa 

KOH~eII~HR CXO,ll;CTBa «aHHMaJihKy

JieH » c JKHBOTHbIMH 6hIJia JIOrHqeCKH 

Oq)OpMJieHa B KHHre 3HaMeHHTOro He

Me~Koro HaTypaJIHCTa X. 8peH6epra 

«lIHCpy3opHH KaK COBepllieHHbie op

raHH3MbI » (1838). 
Ho, KpHTHKYR :>Ko6Jio HJIH 8peH-

6epra, He .cJie,n;yeT 3a6hrnaTh, qTo 

«HHCllY30pHH» Toro BpeMeHH - :3TO 

Jil06bre opraHH3MhI, KOTOpbIX MOJKHO 

6bIJIO ,06HapyJKHTb B HaCTOe, T. e. He 

3pHCT feKil'.eJib TOJibKO npocTeHilIHe, HOH MHOrOKJie-

TOqHhie. A HaHTH KHUieqHHK, rJia3a, 

IIOJIOBhie JKeJie3hI HJIH POT y KOJIOBpa

TOK, THXOXO,ll;OK, MeJIKHX peCHHqHbIX qepBe:i1-Typ6eJIJIRPHH H ,n;pyrttx 

MHKpOCKOIIHqecKHX o6ttTaTeJie:i1 BO,ll;bl H noqBbI BIIOJIHe B03MOJKHO. TaK 

qTo He TaK ym 8peH6epr 6hrJI HenpaB. 

Ho noqTH o,n;HOBpeMeHHO c ny6JittKa~tte:i1 KHHrH 8peH6epra 6hrJia 

ccpopMyJIHpOBaHa KJieToqHaR TeOpHR, COBepUieHCTBOBaJIHCb MeTO,ll;bI 

MHKpOCKOIIHH, H BCe 60Jihlllee qffCJIO yqeHhIX IIPHXO,ll;HJIO K IIOHHMa

HHlO Toro, qTO 60JibllIHHCTBO «aHHMaJibKyJieH» O,ll;HOKJieToqHbI. 8To no

HHMaHHe o6o6~HJI B CBOeM Tpy,n;e HeMe~KHH cpH3HOJIOr H 300JIOr KapJI 

q)OH 3tt6oJih,n; B 1845 ro,n;y . OH Ha 6oJihllIOM MaTepttaJie ,n;oKa3aJI, qTo 

TeJIO rrpocTeHUIHX COCTOHT H3 O,ll;HOH KJieTKH, KOTOpaR o6ecneqHBaeT 

see cJ.:iyHK~HH opraHH3Ma - nwraHHe, BbI,D;eJieHHe, IIO,ll;BHJKHOCTb, pa3-

,n;paJKHMOCTb H pa3MHOJKeHtte. Ha ocHOBaHHH sToro CBOHCTBa «ttHcJ.:iy-

30ptt:i1» - O,ll;HOKJieToqHOCTH - 3tt60Jib,ll; npe,n;JIOJKHJI ,ll;JIR HHX oco6bIH 

THII - Protozoa, Ha3BaHHe KOTOporo MOJKeT 6hITb nepeBe,n;eHO KaK «IIep

Bbie JKHBOTHhie» (OT rpeqecKoro proto - rrepBbie H zoia - JKHBOTHhre). 

QqeHb 6bICTpO OKa3aJIOCb, qTo qaCTb «aHHMaJibKyJieH» - :3TO 3eJie

Hhie aBTOTpocJ.lHbie opraHH3MbI, no,n;o6Hbie pacTeHHRM, H HMM KaK 06'b

eKTaMH HCCJie,n;oBaHHR HaqaJIH 3aHHMaThCR 6oTaHHKH. B pe3yJihTaTe 

MHOrOKJieToqHbie H O,ll;HOKJieTOqHhie «HHcj)y30pHH» 6bIJIH pacrrpe,n;eJie

HbI no ,ll;BYM npHHRTbIM TOr,n;a ~apCTBaM JKHBbIX opraHH3MOB: :>KttBOT

Hbie (Animalia) H PacT~HHR (Planta) . 
IlpaB,n;a·, CTpOHHOCTb :3TOH CHCTeMhI HeCKOJibKO HapyUiaJI TOT cJ.:iaKT, 

qTO eCTb O,ll;HOKJieToqHhie opraHH3MhI, no,n;o6Hbie :3BrJieHe, KOTOphre 

cnoco6Hbl IIHTaThCR H KaK aBTOTpOcJ.lbl (pacTeHHR), H KaK reTepoTpocJ.:ihr 
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· (mHBOTHhre). KpoMe Toro, He BIIHChr

BaJIHCb B STY cxeMy rpH6bI, KOTOpbie 

HeIIO,ll;BHmHhI, KaK pacTeHHJI, HO re

TepoTpoqrnhI. HeKOTOphrx 6ecrroKOHJI 

Borrpoc, l.J:TO ,n;eJiaTb c TaKHMH XHMe

paMH, He II03BOJIJIIOW:HMH rrpoBeCTH 

'IeTKYIO rpaHHI!Y Mem.n;y I!apCTBaMH. 

Bhrxo.n; Haxo,n;HJIH so sse,n;eHHH 

.n;orroJIHHTeJihHhIX I!apcTB. TaKux 

rrpe,n;JiomeHHH 6hIJIO HeCIWJibKO, HO 

Hau60JibIIIYIO H3BeCTHOCTb IIOJIY'IHJia 

H,ll;eJI BeJIHKOrO 6HOJIOra 8pHCTa I'eK
KeJIJI, KOTOpbIH B 1866 ro.n;y o6'hep;H

HHJI Bc'ex O,ll;HOKJieTO'IHbIX c BH,ll;H-

MbIM R,n;poM B TpeTbe I!apcTBO Ilpo- OTTO Ero'IJIH 

THCTa (Protista). CIO,n;a me OH OTHeC 

HH3IIIHe rpu6bI H ry6oK. 
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Ha.n;o cKa3aTh, 'ITO TOJihKO He,n;aBHO y,n;ttBHTeJihHaJI rrpo3opnusocTb 

I'eKKeJIJI CTaJia O'IeBH,ll;HOH. Ero me COBpeMeHHHKH u,n;eIO He BOCIIpH

HJ!JIH, KpHTHKOBaJIH ee 3a IIOMeru;eHHe B «IIpOTHCTbI» «Jl.BHbIX pac

TeHHH» - rpH60B, 3a OTHeceHHe K rrpOTHCTaM «300C}mTOB» (B TaKyIO 

rpyrrrry paHbIIIe o6'be,ll;HHJ!JIH HeIIO,ll;BHmHbIX, rrpHKperrneHHbIX, «pac

TeHHerro.n;o6HbIX» mHBOTHbrx) - ry6oK. TaK 'ITO e ru;e ,n;oJirue rop;br rrpo

CTettIIIHe rro-rrpemHeMy 6hIJIH pa3p;eJieHbI Ha (< O,ll;HOKJieTO'IHbIX Bo,n;o

pocJieH » H «O,ll;HOKJieTO'IHbIX mHBOTHbIX». 

Kor.n;a rrpo6Jie~y TaKHM rryTeM « pellIHJIH », HacTaJio speMJI rrocTpoe

HHJI CHCTeMbI rrpocTeHIIIHX - «BBeCTH y HHX rropJI,lJ;OK, 'IT06bI BCJ!KHH 

3HaJI CBOe MeCTO H CBOH rrpaBa». IlOIIbITKH 3TO c,n;eJiaTb rrpe.n;rrpHHHMa

JIH pa3Hbie CIIeI!HaJIHCTbI, HO JIY'IIIIe Bcero 3TO IIOJIY'IHJIOCb y BbI,ll;aIO

ru;erocJI HeMeI!KOro 300Jiora OTTO BIO'IJIH. 

BIO'IJIH JIBJIJieTCJI asTopoM rrepBoro B Mupe yqe6HHKa rrpoT0300Jio

rHH. B 3TOM KaIIHTaJibHOM Tpy.n;e OH HCIIOJib30BaJI TO, 'ITO II03BOJIJIJia 

YBH,ll;eTb OIITHKa - oco6eHHOCTH MopcpOJIOrHH, ,ll;BHmeHHJ! H IIHTaHHR . 

reTepoTpoqrnhIX rrpocTeHIIIHX. IlpoaHaJIH3HpOBaB BCIO HMeBIIIYIOCR 

K KOHI!Y XIX BeKa uHqJOpMaI!HIO o rrpocTeii:IIIux, BIO'IJIH B 1881 ro.n;y 

Bbip;eJIHJI cpe,n;H HMe10ru;erocR pa3Hoo6pa3HJI qJOpM 'IeTbipe Tuna op

raHH3aI!HH KJieTKH. <I>opMbI c aMe60H,ll;HbIM ,ll;BHmeHHeM, HMeIOru;He 

rrceB,n;orro.n;uu TOH HJIH HHOH c}JopMhI, BIO'IJIH C'IHTaJI capKo,n;aMH. JKry

THKOBbie opraHH3MbI c 6oJiee-MeHee IIOCTORHHOH qJOpMOH TeJia COOT

BeTCTBOBaJIH MOHap;aM. IlpocTeHIIIHe c peCHH'IHOH ¢opMOH ,ll;BHmeHHJ! 

6hIJIH OTHeceHbI K HHqJy3opHJIM. HaKOHeI!, o6ru;eii: qepTOH ,ll;JIR BHeIII 

He He06bI'IaHHO pa3H006pa3HbIX rrapa3HTH'IeCKHX 6e3mryTHKOBbIX 
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rrpocTeHilIHX BIO'IJIH C'IHTaJI crroco6HocTh K o6pa30BaHHIO pacceJIH

TeJihHhIX cTa,n;niI - crrop. CooTBeTCTBeHHO, THII Protozoa OH rro,n;pa3-

,1J,eJIHJI Ha '!eThrpe KJiacca: CapKO,ll,OBhre, JKryTHKOBhre, lJ;HJIHaThI (llH
cj_Jy3opHH) H CrropoBHKH. 

CttcTeMa BIO'IJIH 6hrJia BhI,ll,aIOw;HMCJI ,z:i;ocTH:>KeHHeM. HaKoHeu; 

B JIHHHeeBCKOM « xaoce » 6bIJI HaBe,n;eH rropJI,ll,OK, rrpH'leM HaCTOJihKO 

y,n;a'IHO, 'ITO CHCTeMa ,ll,OJII'O cyw;ecTBOBaJia rrpaKTH'IeCKH 6ea H3MeHe

HHH. ToJihKO B 1964 ro,z:i;y OHa rro,n;BeprJiach HeKoTophIM H3MeHeHHJIM, 

KOTOphre 6hIJIH CBJI3aHhI c TeM, 'ITO B KJiacc crropoBHKOB, KaK OKa3a

JIOCh, rrorraJIH HeCKOJihKO Hepo,n;CTBeHHhIX rpyrrrr rrpOTHCTOB, H OH 6bIJI 

pa3,n;eJieH Ha co6cTBeHHO crropOBHKOB, Ky,n;a rrorraJIH B036y,n;HTeJIH MaJIJI

pHH H HX po,z:i;cTBeHHHKH, H KHH,ll,OCIIOpH,llHH, Ky,z:i;a rrorraJIH Bee OCTaJib

Hhie «CIIOpOBHKH». qyTh II03:>Ke KHH,ll,OCIIOpH,ll,Hll TOJKe pa3,n;eJIHJIH Ha 

KJiaCChl MHKpo- H MHKCOCIIOpH,ll,HH. TaI{:>Ke OTKphITHe MHOI'O'IHCJieH

HhIX aMe60H,ll,HhIX opraHH3MOB, HMeIOw;Hx mryTHKH HJIH mryTHKOBhie 

CT8,ll,HH pa3BHTHJI, 3aTpy,z:i;HJIJIO pa3,n;eJieHHe «CapKO,ll,» H «MOHa,ll,», rros

TOMY ::JTH ,n;Be rpyrrrrhr o6'he,ll,HHHJIH B KJiacc CapKOMacTnrocpopa. EcJIH 

He C'IHTaTh STHX H3MeHeHHiI, TO rrpe,n;Jio:>KeHHaJI OTTO BIO'IJIH cxeMa He 

IIO,ll,BepraJiaCh cyw;eCTBeHHOH peBH3HH c 1881,n;o 1980 ro,n;a, T. e. IIO'ITH 

CTO JieT! 

CncTeMa BIO'IJIH BOilIJia B yHHBepcnTeTCKHe H IllKOJihHhie rrporpaM

MhI, TaK KaK 6bIJia O'IeHh JIOI'H'IHOH H IIOHJITHOH, a 3a ,z:i;eCJITHJieTHJI CTa

Jia ew;e H rrpHBhI'IHOH. Ho HayKa He CTOJIJia Ha MeCTe, IIOJIBHJIHCh HOBhie 

MeTO,ll,hI. TaK, B Ha'IaJie 50-x ro,z:i;oB XX BeKa B rrpoT0300JIOrHH Ha'IaJIH 

aKTHBHO HCIIOJih30BaTh ,ll,JIJI HCCJie,n;oBaHHH CTpOeHHJI rrpOTHCTOB CHaqa

Jia TpaHCMHCCHBHyIO, a II03:>Ke H CKaHHpyIOw;yIO ::lJieKTpOHHYIO MHKpo

CKOIIHIO. Ka3aJIOCh 6hr., pe3yJih'l'aThI rrpnMeHeHHJI STHX MeTO,ll,OB ,n;oJim

Hhr 6hIJIH ecTeCTBeHHO «Jie'Ih» Ha cyw;ecTByIOw;yIO CHCTeMy rrpocTeiI

IlIHX, pa3Be 'ITO yrJiy6HB HallIH 3HaHHJI 0 CTpOeHHH :3THX opraHH3MOB, 

ax cjJH3HOJiornn H 6noJiornn. Ho, KaK sTo qacTo 6hrnaeT B nayKe, Ha 

caMOM ,n;eJie :3THM rrpoKJia,ll,hIBaJICJI « IIO,ll,KOII » rro,z:i; YCTOJIBilIHeCJI B3I'JIJI

,ll,hl Ha CHCTeMaTHKY rrpocTeHillHX H Ha rrpnpo,n;y :3THX opraHH3MOB. 

Pe3yJihTaThI sJieKTponnoiI MHKpOCKOIIHH rrpocTeiIIlIHX, rrpem,z:i;e 

Bcero, IIOKa3aJIH, 'ITO HMeIOw;tteCJI B HX KJieTO'IHOM TeJie opraHeJIJihl, 

xapaKTepHbie ,ll,JIJI BCex syKapHOT, He y Bcex rrpOTHCTOB O,[\HHaKOBhl. 

TaK, Heo,n;nHaKOBhIMH OI<a3aJIHCh MHToxon,z:i;pna. BhIJICHHJIOCh, 'ITO 

KJiaCCH'IeCKaJI opraHH3aIJ;HJI ()TUX opraHeJIJI (,ll,BOHHaJI MeM6paHa c BHy

TpeHHHMH Bh!pOCTaMH-KpncTaMH) HMeeT BapHaHThl, rrpOJIBJIJIIOw;necJI 

B cj_JopMe KpHCT. llMeIOTCJI KpHCThl He TOJihKO IIJiaCTHH'IaThie, KaK Ha

PHCOBaHO B IlIKOJihHOM yqe6HHKe, HO ew;e H Tpy6'!aTbie, ,[\HCKOBH,[\Hhie, 

IIY3hlphKOBH,ll,Hh!e HT.II. 0Ka3aJIOCh, 'ITO ,[\JIJI pa3HhIX CHCTeMaTH'IeCKHX 

rpyrrrr rrpocTeHilIHX xapaKTepHhl pa3Hhre THIIhI KPHCT H HX no :3TOMY 
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Ona;rn:HhI - MHOro.mryTHKOBhie 

H MHOrOHAePHhle npocTeii:mHe, 

napa3HThI JIHrymeK. Hx Ha3BaHHe 

npOHCXOAHT OT Toro, qTO ABH.lKeHHe 

COTeH .mryTHKOB C03AaeT 3<l><l>eKT, 

IlOXO.lKHH Ha 6J1eCK IlOBepxHOCTH 

noJ1yAparou;eHHoro KaMHH - onaJ1a 

(<l>OTO aBTOpa) 

HcKonaeMan: <lJopaMHHH<l>epa 

H3 OTJIO.lKeHHH MeJIOBoro nepHOAa 

(<l>OTO aBTOpa) 

OnoaHaTh aMe6y-npoTeH MO.lKHO 

TOJlhKO B ABH.lKeHHH 

(<lJOTO aBTOpa) 

JlOKOMOTOpHaH <lJopMa 

MOHOITOAHaJibHOH aMe6bI. Ha 3aAHeM 

KOHD;e TeJia BHAeH OKpyrJihlH ypOH,ll 

(<lJOTO aBTOpa) 

PaKOBHHa aMe6h1 Dif f lugia 
corona nocTpoeHa H3 necqHHOK 

(<l>oTO aBTOpa) 

PaKOBHHa aMe6hl Euglypha Mo.meT 

HMeTb TOHKHe IIIHilhl 

(<l>oTO 0KCaHbl A.n:naTOBOH) 
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PaKOBHHa aMe6bI Centropyxis 
CHa6meHa TOJICTbIMH mHnaMH 

(<POTO 0KcaHbI An:naTOBOH) 

Pa.KoBHHHbie aMe6b1 He Ta.K pa3Hoo6pa3-

HbI, Ka.K pap;HOJIJipHH HJIH <l>oPaMHHH

<PepbI, HO OHH Tome MOryT 6bITb npH

tJYMHBOH <PoPMbI, Ka.K Lesquereusia 
( <PoTo 0KCaHbl An:naTOBOH) 

PaKOBHHa aMe6bI Arcella, 
B OCHOBHOM, opraHH'!eCKaH 

(<POTO 0KCaHbI An:rraTOBOH) 

l1nmOCTP8U.VIVI K maBe 3 

E~e O,D;HH rrpe,D;CTaBHTeJih 

«CapKO,ll» - COJIHe'lHHK 

(<PoTo Bnap;HMHpa I'pHHeBa) 

8BrJieHa (Euglena spirogyra) 
(<PoTo aBTopa) . CneBa BBepxy BH,D;Ha 

opaHmeBaH TO'!Ka - CTHrMa 

8BrJieHa (Euglena spirogyra) 
,D;eMOHCTpHpyeT CBOIO CIIOC06HOCTb 

K 3BrJieHOH,[\HOMY ,[\BHmeHHIO 

(MeTa60JIHH) (<POTO aBTOpa) 
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, 

I1mpy3opHSI-TY<l:>eJibKa. 

BereTaTHBHoe SI)l;po (MaKpoHyKJieyc) 

OKpaIIIeHO crre~HaJibHhIM 

KpacHTeJieM ( <PoTO aBTOpa) 

BproxopecHH'IHaSI HH<l:>Y30pHSI 

Holosticha. Ha rrepe)l;HeM H 3a)l;HeM 

KOH~ax ee KJieTO'IHOro TeJia BH)l;Hhl 

~HppH (<l:>oTO aBTOpa) 

0 

BproxopecHH'IHaSI HH<l>Y30pHSI 

Urostyla. Y Hee ~HppH BH)l;HhI 

TOJihKO Ha 3a)l;HeM KOH~e TeJia 

(<l:>OTO aBTOpa) 

Y HH<l>Y30pHH Euplotes xoporno 

BH)l;Hhl H ~HppH, H MeM6paHeJIJihl 

(<l:>OTO aBTOpa) 

3 

XHU1HaSI CH)l;SI'laSI HH<l>Y30pHSI

cyKTOPHSI Tokophrya quadripartita. 
Ha <IeThrpex BhrpocTax BepxHeli 

IIOBepxHOCTH KJieTKH paCIIOJIOJKeHbl 

,n:eCSITKH lllYIIaJie~ (<l:>OTO aBTOpa) 

. ' 

KpyropecHH'IHaSI HH<l:>y3opHSI Epistylis 
chrisemides H3 O'IHCTHhIX coopyJKeHH:ii. 

KoJIOHHSI HaC'IHThIBaeT 13 *6y6eH'l11-

KOB » ( <PoTo Jlro)l;MHJihI KoHCTaHTHHeHKo) 
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Ma3oK KPOBH 6oJibHoro MaJISipHeii:. 

B rropa:meHHhIX ::ipHTPOIIHTax BH,!IHhI 
MHOrO'lllCJieHHbie «3epHbIIIIKH» -

IIJia3MO,llllll (cPOTO aBTOpa) 

HMeHHO TaKne «KOJie'lKH» yBn,11eJI 

JlaBepaH B 3pllTP0IIHTax JIIO,lleH, 
60Jie10m;nx MaJisrpneii: (cPOTO aBTopa) 

06pa3I!hI cyBeHnpOB B BH,lle paKOBHH 

cl>opaMHHHcPep (cPOTO "C:J:myii: "lleHr) 

t1nn10cTpa~1t11t1 K maaaM 3 1t1 5 

IIapK CKYJihIITYP cl>opaMnHncl>ep, 
rJiaBHasr aJIJiesr (cPOTO "C:J:myii: "lleHr) 

IIapK CKYJihIITYP ct>opaMHHHcPep 
( cPOTO "C:J:myii: "lleHr) 

IlSITb oco6eii: COJIHe'l:HHKOB 

o6~e,!IHHHJIHCb,06pa30BaB 

CBOeo6pa3HYIO JIOB'l:YIO ceTb, BepOSITHO, 

,!IJISI IIOHMKH 6oJiee KpyrrHOH, 'l:eM OHH, 

,!I06hI'lll (cPOTO aBTOpa) 
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ITpl13HaKy MO:>KHO pa3Jiff'-IaTb, ITpn:qeM pa3Jin:ql15{ 3TH ,n;ocTaTOqHo qeT

Kn:e n: cTa6n:JibHbre. IloHBn:Jiach l1 6hrJia ITO,ll;TBepm,n;eHa MHoroqttcnew 

HbIMH q)aKTaMH n:,n;eH 06 3BOJII011,HOHHOM KOHCepBaTn:3Me THITOB Kpl1CT 

MHTOXOH,D;pl1H. 8TO CBH,D;eTeJibCTBOBaJIO, 0 TOM, qTo OT I'l1ITOTeTHqecKo

ro 06lll,ero ITpe,n;Ka syKapn:oT Be,n;eT He o,n;Ha 3BOJIIOll,HOHHa5I JIHHHH, Ko

Topa5I ITOTOM ,n;eJIHTC5I Ha BeTBH, COOTBeTCTBYIOill,He :>KHBOTHbIM l1 pac

TeHH5IM, a HeCKOJibKO. Kam.n;oil l13 sTn:x BeTBeil cooTBeTCTByeT cBoil THIT 

Kpn:CT. 

H'.poMe Toro, oKa3aJIOCh, qTo l1 TaKoil cl)yH,n;aMeHTaJihHhIH ITpoll,ecc, 

KaK MHTOTn:qecKoe ,n;eJieHn:e KJieTKH, y pa3HbIX ITPOTHCTOB TO:>Ke rrpoxo

,ll;HT no-pa3HOMy, n: cylll,eCTByeT HeCKOJibKO Tl1nOB MHT03a. 

IloqTn: O,ll;HOBpeMeHHO CTaJIO ITOH5ITHbIM, qTo THnOB opraHl13all,Hl1 

KJieTKH y ITpOCTeMillHX 60Jibllle qeTbipex. QqeBH,ll;HbIM CTaJIO TO, qTo 

HeJib35I 6hIJIO o6Hapy:>Kn:Tb Ha onTn:qecKOM ypoBHe, - y pa3HbIX rpynIT 

npocTeHillHX HMeIOTC5I yHn:KaJibHbie Ha6opbl KJieTOqHbIX opraHeJIJI, KO

TOpbIX HeT y ,n;pyrn:x rpyITn. To ecTb ,D;JIH OT,D;eJibHbIX KpyITHhrx rpynIT 

ITpOCTeHilll1X xapaKTepeH CBOH o6Ill,l1H nJiaH CTpOeHn:H opraHH3Ma. 

A HaJittqn:e oco6oro o6Ill,ero nnatta CTpoeHRH - 3TO xapaKTepttcTn:Ka, 

Ha OCHOBaHHl1 KOTOpoiI BbI,D;eJI5IIOT THnhI, a He KJiaCCbI. H eCJIH He n:rHo

pn:poBaTb ,n;aHHbie 3JieKTpOHHOM MllKpOCKonn:n:, TO Hen:36e:>KeH BbIB0,11;, 

qTo noqTn: Ka:>K,D;hIH H3 KJiaccoB, rrpe,n;no:>KeHHbIX B10qJin:,- 3TO Ha ca

MOM ,n;eJie HeCKOJibKO THnOB. 

IlpeKpacHaH norn:qHaH cxeMa B10qnu Haqana Me,n;neHHO, HO yBe

peHHO pa3BaJin:BaTbC5I, TaK KaK CTaHOBHJIOCb 5ICHbIM, qTo, Hanpn:Mep, 

MHorn:x capKO,ll;OBbIX, mryTn:KOBbIX n: cnopOBHKOB o6'be,D;l1H5leT TOJlbKO 

BHellIHee, KOHBepreHTHoecxo,n;CTBO. 

Ho Bbl5ICHHJIOCb n: ,n;pyroe: oqeHb 6nn:3Kn:e no cTpoeHn:IO mryTn:Ko

HOCll,hI, KOTOpbIX ITO CTeneHn: n:x Mop<Ponorn:qecKoro CXO,ll;CTBa Ha,n;o 

6hIJIO 6bI OTHOCHTb K O,ll;HOMY ceMeHCTBY l1JIH ,n;ame po,n;y, OKa3aJIHCb 

B pa3HbIX 11,apCTBax TOJibKO Ha OCHOBaHHl1 Toro, qTo y O,ll;Hl1X Bl1,ll;OB eCTb 

XJIOpOIIJiaCTbI, a y ,n;pyrttx HeT. 

Hett36e:>KHbIM CTaJI cylll,eCTBeHHbIH ITepecMOTp B3rJIH,D;OB Ha cttcTe

MY rrpoTRCTOB, xoTH 6hrJio ITOHHTHO, qTo TaKn:e l13MeHeHn:H 6y,n;y1· 6o

Jie3HeHHo BOcnpn:H5ITbI, oco6eHHO 300JIOraMn: HeITpOTl1CTOJioraMn:, ITO

KOJieHH5I KOTOpbIX CTO JieT yqHJIHCb no yqe6Hn:KaM, nocTpOeHHbIM ITO 

cn:cTeMe B10qnn:. EI11,e TH:>Kenee npttllIJIOCb 6hr ITpeno,n;aBaTeJIHM yHn:

Bepcn:TeTOB. 

Ho n:rHopttpoBaTb HOBeiIIlln:e ,n;ocTn::>KeHttH HayKn: 6bIJIO HeB03Mo:>K

HO, n:, Kor,n;a HaKOITHBillHeCH <PaKTbI yme CJIHillKOM 60JibllIHM rpy30M 

«Jie:>KaJin:» Ha ycTOHBilleHcH cxeMe, B 1980 ro,n;y Mem,n;yHapo,n;HaH Ko

Mn:ccn:H no HOMeHKJiaType n: CHCTeMaTn:Ke, B COCTaB KOTOpOH BXO,D;HJll1 

Be,D;ylll,n:e cnell,n:aJIHCTbI c Mn:pOBbIM n:MeHeM, ony6JIHKOBaJia Cl1CTeMy 
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}Kl1Bb!X opraHH3MOB, l13BeCTHYIO rro,n: Ha3BaHHeM «CHCTeMa JIHB8MHa 

c coaBTopaMH». B 3TOM CHCTeMe 6bIJia •repe3 120 JieT Ha COBpeMeHHOM 

ypoBHe B03pmK,n:ena u,n:eJI I'eKKeJIJI. Bee mHBhre opraHH3MhI 6bIJIH rro,n:

pa3,n:e1renhr Ha IIJITh u;apcTB: MoHepa (IIpoKapHOThr), IIpoTHCTa (IIpo

cTe:i1urne ), IIJraHTa (PacTemrn), cDynru (I'ptt6hr) H AnuMamrn (JKHBoT

Hhre). U:apCTBO II pOTHCTa ,n:eJIHJIOCb Ha ceMh THnoB, KOTOpbre BO MHOrOM 

coBna,n:aJIH c KJiaccaMH BIOqJin. HanpttMep, capKO,ll;OBhre H mryTHKO

Bhre OKa3aJIHCb B THne CapKoMaCTHrocpOpbI, r,n:e 6hIJIO ,n:Ba COOTBeTCTBy

IOIIJ;HX HM no,n:THrra, 6hIJI THn U:nJIHOc}_)OpbI (Mncpy3opnn), panr THnOB 

noJiyqHJIH TPH KJiacca 6hIBllIHX cnopOBHKOB. To, qTo HOBaJI CHCTeMa 

BO MHOrOM onnpaJiaCh Ha CTapyIO, cnoco6cTBOBaJIO TOMy, qTO ee JierKO 

rrpHHJIJIH H naqaJIH npeno,n:aBaTh B By3ax. 

Ho, B OTJIHqHe OT BpeMeHH BIOqJIH, cenqac HOBbie MeTO,ll;bI HCCJie,n:o

B8HHM pa3BHBaIOTCJI ropa3,n:o 6bICTpee. Eru;e He BbrcoxJia TnnorpacpcKaJI 

KpacKa Ha THpame mypHaJia c HOBOM CHCTeMOM, K8K HaqaJIH ny6JIHKO

BaTbCJI pe3yJibTaThI HCCJie,n:oBaHHM c HCnOJib30BaHHeM HOBbIX no,n:xo,n:OB 

K H3yqeHHIO po,n:CTBeHHbIX CBJI3eM Mem,n:y rpynrraMH opraHH3MOB - Ha 

6a3e MeTo,n:oB MOJieKyJIJIPHOM reHeTHKH. Oco6eHHO KpynHhIM rrpopbrn 

6hlJI CBJI3aH c pa3pa6oTKOM MeTO,ll;OB ceKBeHHpOBaHHJI ,IJJIK. 

TepMHH «CeKBeHHpoBaHHe» rrpoucxo,n:HT. OT aHrJIHMCKoro CJIOBa 

«CHKBeHC» (sequence)- nocJie,n:oBaTeJibHOCTb. 3THM TepMHHOM o603Ha

qaIOT rpyrmy MeTO,ll;OB onpe,n:eJieHHJI IIOCJie,n:oBaTeJibHOCTH HYKJieOTH,ll;OB 

B MOJieKyJie )]:HK HJIH IIOCJie,n:oBaTeJibHOCTH 8MHHOKHCJIOT B MOJieKyJie 

6eJIKa. Cyru;ecTBYIOT TaKHe MeTo,n:hr yme 30-40 JieT, HO B rrocJie,n:Hne 

ro,n:bI OHM 6bIJIH 3HaqHTeJibHO ycoBeprneHCTBOBaHhl H KOMIIbIOTepn-

30BaHbI. Pa3pa6oTaHhI crreu;uaJihHhre aBTOMaTH3HpoBaHHhre ycTaHoB

KH - ceKBeHaTOpbI, qTo n03BOJIHJIO c,n:eJiaTb 3TH MeTO,ll;bl 3HaqHTeJibHO 

6oJiee ,ll;OCTYIIHbIMH. IlpHMeHeHHe CeKBeHHpOBaHHJI B npoTHCTOJIOrHH 

rropo,n:HJIO 6yKBaJihHO JiaBHHY HHcpOpMaIJ;HH 0 po,n:CTBeHHbIX CBJI3JIX 

Mem,n:y pa3HhIMH npe,n:cTaBHTeJIJIMH rrpoTHCTOB. IIpaB,n:a, B p.H,n:e CJiy

qaeB OKa3aJioch, qTo po,n:CTBa HeT TaM, r,n:e OHO rrpe,n:noJiaraJIOCh paHee. 

B pe3yJihTaTe ,n:aHHhre MOJieKyJI.HpHo:i1 reHeTHKH noTpe6oBaJIH yme 

IIOJIHOro OTKa3a OT CHCTeMhI BIOqJIH, TaK KaK HeKOTOphre THnHqHbie 

«CapKO,ll;bI» HJIH «MOHa,n:hI» OKa3aJIHCb reHeTnqecKH COBeprneHHO He 

po,n:cTBeHHbIMH. qeM 6oJibille HOBbIX BH,ll;OB npOTHCTOB npHBJieKaJIH 

K reHeTH'!eCKHM HCCJie,n:oBaHHJIM, TeM 60JiblIIe He COBna,n:aJIH CHCTeMhI, 

IIOCTpOeHHhie no ,n:aHHbIM 3JieKTPOHHOM MHKPOCKOnHH H MOJieKyJIJip

HOM reueTHKH. 06ru;aJI 3BOJIIOI~HO.HHaJI JIHHHJI 3YKapHOTHhIX opraHn3-

MOB pacrraJiaCb Ha nJITb HJIH rneCTb .He3aBHCHMbIX BeTBeM. 

Tpn H3 3THx BeTBe:i1 coOTBeTCTBYIOT u;apCTBaM pacTeHHM, mHBOT

HbIX H rpH60B. B Kam,n:yIO H3 OCTaBlIIHXCJI norraJIH no HeCKOJibKY He,n:aB

HO BbI,n:eJieHHbIX THIIOB rrpocTeMllIHX. IIocKOJibKY no CBOeMy paHry 3TH 
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BeTBM OKa3aJIMCh paBHhI rrepeq11cJieHHhIM Bhillle TpeM «CTaphIM» n;ap

CTBaM, ecTeCTBeHHhIM 6hIJIO rrpe,[1,IIOJIOmMTh, 'ITO MX Tome Ha,ll,O MMeHo

BaTh n;apcTBaMM. TaK rroHa'IaJiy 11 rrocTyrr11JI11. 

Ho np11llIJIOCh 11cKaTh 06'hJICHeH11e 06'he,ll,11HeHMIO HeKOTOphrx, co

BepllleHHO, Ka3aJIOCh 6hr, Hep0,[1,CTBeHHhIX npOTMCTOB BMecTe Ha MOJie

KYJIRpHhIX cxeMax. Ha1160Jiee «rrpocTo» aTo MOmHo 6hrJio o6'hJICHMTh, 

rrpMBJieKaJI KOHll,eIIll,MIO CMM611oreHe3a. 

IlepBhIM ny KOHll,e!1ll,11IO c<t>opMyJI11poBaJI II3BeCTHhIH poCCIIHCKIIH 

6110Jior K. C. Mepe:>I<KOBCKIIH. Ilo ero MHeHIIIO, aBTOTpoqrnaa KJieTKa 

O,ll,HOKJieToqHhIX BO,ll,OpOCJieH o6pa30BaJiaCh 3a cqeT TOro, 'ITO y Ka

KIIX-TO reTepoTpOcjJHhIX npoTIICTOB 6bIJIII aBTOTpocjrnhre CIIM6IIOHTbI -

CHHe-3eJieHhie B0,[1,0pOCJIII. IlocTeneHHO B3aIIMOCBJI3h opraHII3Ma xo-

3HHHa H CHM6HOHTa CTaJia HaCTOJihKO TeCHOH, qTo OHII yTpaTIIJIII CBOII 

IIH,ll,HBII,ll,yaJihHOCTII II CTaJin e,[1,IIHOH KJieTKOi1:-opraHII3MOM. TaK, ITO 

MHeHIIIO MepemKOBCKoro, 3a cqeT CIIM6IIoreHe3a o6pa3oBaJIIICh ITJia

CTII,ll,hI. 

Bo BpeMeHa MepemKOBCKoro (HaqaJio XX BeKa) He 6bIJIO rroHRTIIH 

«rrpoKapIIOThI» II «3yKapIIOThI». B 60-70-e rO,ll,hI Toro me CTOJieTIIR, 

KOr,[l,a TaKIIe TepMIIHhI CTaJIII o6r.n;errpIIHJIThIMII, c ITOMOlll,hIO KOHll,eIT-

11,IIII CIIM6IIoreHe3a yme o6'hHCHHJIII ITpOIICXOm,[1,eHIIe ayKapIIOTHOH 

KJieTKII. AMepIIKaHKa JIIIHH Mapremrc (He3aBIICIIMO OT MepemKoBCKO

ro, pa60T KOToporo He 3HaJia) rrpe,ll,IIOJIOmIIJia, 'ITO OCHOBHhie KJieToq

Hhie opraHeJIJihI ayKapIIOT, TaKIIe KaK ITJiaCTII,[1,hI, R,ll,pO, MIITOXOH,[1,pIIII 

II, B pe3yJihTaTe, co6CTBeHHO ayKapIIOTHaJI KJieTKa, cqiopMIIpOBaJIIICh 

3a cqeT HeCKOJihKIIX CIIM6IIoreue30B pa3JIII'IHhIX rrpoKapIIOTHhIX opra

HII3MOB. 

EcTeCTBeHHO 6hrJio rrpe,[1,IIOJiomIITh, qTo pa3Hhre KpyITHbie rpyrrIThI 

rrpOTIICTOB Tome rrpOII30llI.ITII 3a C'IeT o6'be,ll,IIHeHIIJI B O,ll,IIH opraHII3M 

COBeprµeHHO pa3HhIX ITO CBOeH rrpIIpo,[1,e cyr.n;ecTB. TaKIIM o6pa30M, TO, 

'ITO, HarrpIIMep, TaKIIe Tpa,[1,IIll,IIOHHhie «mIIBOTHhie» rrpOTIICThI KaK 

TpIIrraHOCOMhI OKa3aJIIICh B O,ll,HOH rpyrrrre c «pacTeHIIJIMII» - 3BrJieHa

MII, yme ne BhrrJia,ll,eJio ITapa,ll,oKcaJihHO. 

MomHO corJialllaThCJI c KOHll,eITn;IIen CIIM6IIoreHe3a IIJIII HeT (KaK 

aBTOp 3TIIX CTpOK), HO ee rrpIIMeHeHIIe CHHJIO y rrpOTIICTOJIOrOB ITCIIXO

JIOrIIqeCKIIH 6aphep ITepe,[1, C03,[l,aHIIeM HOBhIX MHoron;apCTBeHHhIX cII

CTeM rrpocTeHllIIIX, IIpIIqeM COBepllleHHO 6e3 orJIJI,[l,KII Ha CTaphre II Tpa

)l,Hll,HOHHhie rrpe)l,CTaBJieHIIH ITO 3TOMy Borrpocy. 

0.n;HaKO ITpo6JieMa 3aKJIIO'IaeTCH B TOM, qTo HeJib3H « ITpoqeCTh» Bech 

re HOM opraHII3Ma. MeTO,ll,hI ceKBeHIIpoBaHIIJI ITOKa IT03BOJIJIIOT «qIITaTb» 

TOJihKO KOPOTKIIe n;eIIO'IKII HYKJieOTH,ll,OB. IloTOM nymHO MHoro KOpoT

KHX yqacTKOB «COCThIKOBhIBaTh» Mem.n;y co6oi1, a MeTO,ll,IIKa 3Ta qpea

BhiqaHHO .n;oporaa II Tpy.n;oeMKaH. TaK qTo ITOKa ITOJIHOCThIO «OCIIJIIIJIII» 
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TOJibKO reHOM qeJIOBeKa II em;e OKOJIO .n;ecRTKa BII,ZJ;OB. B OCTaJibHbIX CJiy

qaax orpaHIIqIIBaJOTCR TeM, qTo 6epyT orrpe.n;eJieHHhre yqacTKII reHoMa, 

KOTOphre cqIITaJOTCR 3BOJIJOD;IIOHHO KOHCepBaTIIBHbIMII, rro.n;o6Ho TOMy, 

KaK KOHCepBaTIIBHbIM cqIITaJOT TIIII KpIICT MIITOXOH,ZJ;pIIH. 

::ho IIOCJie.n;Hee o6CTORTeJibCTBO HeCKOJibKO rroyMepIIJIO IIbIJI .n;ame 

Tex IICCJie,llOBaTeJieii, KOTOpbie cqIITaJOT pe3yJihTaTbl ceKBeHIIpOBaHIIR 

II IIX IIOCJie.n;yrom;eii KOMIIbJOTepHOll o6pa60TKII HenorpellIIIMblMII. Be.n;b 

npIIBJieqeHIIe HOBbIX yqacTKOB reHoMa K aHaJIII3Y npIIBeJIO K TOMY' qTO 

B rrpe.n;eJiax o6m;ero 3BOJIJOD;IIOHHoro .n;peBa syKapIIOT HaqaJIII BhI,lle

JIRThC.lI y:me He llleCTh, a .n;o 70 He3aBIICIIMhIX BeTBeii! TaKaa cxeMff yme 

'HIIKaK He corJiaCOBh!BaJiaCb c CIICTeMOH, 6a3IIpyrom;eiica Ha CTpOeHIIII 

opraHII3MOB. 

Em;e 6oJiee ycJIO:IKHReT CIITyau;IIJO OTKpbITIIe Bee HOBbIX BII,ZJ;OB TaK 

Ha3bIBaeMbIX IlIIKOilpOTIICTOB, KOTOpbie ITO CBOIIM pa3MepaM (1-2 MKM) 

cpaBHIIMbI c 6aKTepIIRMII II, B03MO:>KHO, npIIHIIMaJIIICb 3a HIIX npII IIC

CJie,ZJ;OBaHIIRX c IIOMOlll;blO OIITIIqeCKOH MIIKpOCKOIIIIII. Ha caMOM .n;eJie 

3TO «ITOJIHOD;eHHbie» syKapIIOThI, II, BITOJIHe BepO.!ITHO, qIICJIO TaKIIX 

BII,ZJ;OB cpaBHIIMO c o6m;IIM qIIcJioM II3BeCTHhIX 6oJiee KpynHhIX npoTII

CTOB, T. e. B npe.n;eJiax «HeKoToporo u;apcTBa» rrpocTeiillIIIX cym;ecTByeT 

em;e u;eJibIH MIIP rroqTII He II3BeCTHhIX HaM opraHII3MOB! IloKa Tpy.n;Ho 

npe.n;nOJIO:IKIITb, CKOJibKO JIIIHIIH pa3BIITIIR em;e .n;o6aBIITCR, Kor.n;a 6y

,LJ;yT II3yqeHbI reHOMbI ITIIKOilpOTIICTOB. 

IllapJib ,n:e foJIJih :maJioBaJica, qTo Tpy.n;Ho yrrpaBJIRTh rocy.n;ap

CTBOM, r.n;e IIMeeTC.lI 400 copTOB Cbrpa. EcJIII 6bI reHepaJI 6bIJI He npo

CTbIM npe3II,ZJ;eHTOM, a npOTIICTOJIOrOM, KOTOpOMY Heo6xo,ZJ;IIMO pa3-

MeCTIITb B CKOJibKO-HII6y.n;h JIOrIIqecKOM nopa.n;Ke 70 He3aBIICIIMbIX 

3BOJIJOD;IIOHHbIX JIIIHIIH, OH 6bI, B03MO:IKHO, npe.n;rroqeJI 3aHRThCR 6oJiee 

JierKIIM .n;enoM - ynpaBJieHIIeM ct>paHu;IIeii c ee copTaMII Chrpa. 

Ho npoTIICTOJioroB B rrpe3II,ZJ;eHThI He rrpIIrJiawaroT, II rrpaBIIJihHO 

.n;eJiaJOT. Bee paBlJO He noii.n;yT - MeHRTh crreu;IIaJihHOCTh IT03,ZJ;HO, .n;a 

II He xoqeTCR 6pocaTb CTOJib IIHTepecHoe .n;eJIO. 

A ,llJIR BpeMeHHoro pa3pellleHIIR npo6JieMhI npoTIICTOJioraM rrpII

llIJIOCh IICKaTh KOMIIpOMIICCbl Me:m.n;y co6oii. IlepBblll KOMIIpOMIICC 

6hIJI Haii.n;eH B CIICTeMe o6pa30BaHIIH. Ilpoq)eccopbl YHIIBepcIITeTOB 

CHaqaJia npeno.n;aBaJIII He CIICTeMy rpynn (T. e. u;apCTB) npOCTellllIIIX, 

a CIICTeMy MOJieKyJIHpHbIX KJiaCTepoB. A Kor.n;a II TaKOBbIX CTaJIO 

MHOroBaTO, HaqaJIII IICITOJib30BaTb B nperro.n;aBaHIIII a.n;anTIIpoBaHHbie 

CIICTeMhI, B KOTOpbIX rrpOTIICTbl crpyrrrrIIpOBaHbl no TIIIIaM CTpOeHIIH 

KJieTKII, KaK 3TO 6hIJIO y BroqJIII. 8To He 03HaqaeT B03Bpam;ettIIR K cw 
CTeMe BroqJIII, HO o6JierqaeT BOCIIpIIHTIIe IIHcj;JOpMaD;IIII yqam;IIMIICH. 

TaKyro a.n;anTIIpoBaHHyro cIIcTeMy rrpe.n;JIO:IKIIJI II3BeCTHhIH rrpoTIICTO

Jior, caHKT-rreTep6yprcKIIH npocpeccop Cepreii AJieKceeBIIq KaprroB, ee 



54 3rn HenpoCTbte npocrni1w11e 

IICTIOJih30BaJUI B HOBOM II3,D;aHIIII yqe6HIIKa «300JIOI'IIR 6eCTI03BOHOtI

HhIX », no.n;roTOBJieHHOM B KIIeBCKOM Hau;IIoHaJihHOM yH1rnepc11TeTe. 

Ho 'ITO ,n;eJiaTh IICCJie,n;oBaTeJIRM, KOTOphrM Herome noJih30BaThCH 

a.n;anT11poBaHHhIMl:I CIICTeMaMII? qT06hI KaK-TO TIOMO'Ih TIOCJie,D;Hl:IM, 

B 2005 ro.n;y er.u;e pa3 co6paJiaCh rpynna Be,n;yr.u;11x cneu;IIaJIIICTOB

npoTIICTOJioroB (B Hee BXO,ll;IIJI 11 npocpeccop KapnoB). Pe3yJihTaTOM 

RBl:IJiaCh HOBaR KOMilpOMl:ICCHaR CIICTeMa 3yKapIIOT, II3BeCTHaR KaK c11-

CTeMa 3,n;JIR c coaBTOpaMl:I. B 3TOH CIICTeMe, IlOCTpOeHHOH, B OCHOBHOM, 

Ha ,n;aHHhIX ceKBeHIIpOBaHIIR, BCe 3yKapIIOThI (He TOJlhKO npOTIICThI) 

OTHOCHTCR K rneCTII KJiaCTepaM • .Il;aJiee 3TII KJiacTephI no.n;pa3,n;eJieHhI 

Ha rpynnhr 6oJiee HII3KIIX paHrOB. XapaKTepHoi1: oco6eHHOCThIO STOH 

CIICTeMhI RBJIReTCH TO, 'ITO B Hett HeT CIICTeMaTl:l'IeCKIIX KaTerop11i1: BhI

COKoro paHra. PaHr o6o3HatieH 3Be3,D;OtIKaM11, 11 tieM 11x MeHhIIIe, TeM 

CIICTeMaT11tieCKl:IH paHr BhIIIIe. 

C,n;eJiaHo 3TO c u;eJihIO 1136emaTh Bhr,n;eJieH11R .n;onoJIHl:ITeJihHhrx 

u;apCTB opraHII3MOB, TIOKa HeT tieTKoro OTBeTa Ha Bonpoc, 'ITO C'Il:ITaTh 

u;apcTBOM. IIoaToMy B TeKCTe ,n;aHHOH pa60ThI HeT Hl:I cJioBa «u;apcTBO» 

(kingdom), HII .n;ame CJIOBa «Tl:ln» (phylum). 
03HatiaeT Jll:I npl:IHRTIIe Cl:ICTeMhI 3,n;JIR, 'ITO npOTIICTOJIOrl:I He 3Ha

IOT, 'ITO ,n;eJiaTh c HOBOM IIHcpopMau;11ei1:? KoHetIHO, HeT. IIpocTo TeMnhr 

HaKOTIJieHl:IR IIHcpopMaIJ;l:III TIOKa npeBhIIIIaIOT TeMTihI ee OCMhICJieHl:IR, 

II 6bIJI npIIHRT HeKl:IM npoMe:>KyTO'IHhIM, pa60'Il:IH Bap11aHT, KOTOphIM 

MOJKHO IlOJih30BaThCR, noKa CIITyau;IIR He CTa611JIII311pyeTCH. 

Ha caMOM ,n;eJie TO, 'ITO npo11cxo,n;11T B CIICTeMaT11Ke npocTeiirn11x, 

BTIOJIHe o6hI'IHO II HOpMaJihHO. To me caMoe npo11cxo,n;11JI0 (11 npo11cxo

,ll;IIT) c c11cTeMaMII .n;pyrIIx opraHII3MOB. qeM 60Jihrne JIIO,D;II Y3HaBaJI11 

0 CTpOeHIIII Tex IIJll:I l:IHhIX opraH113MOB, TeM qar_u;e OKa3bIBaJIOCh, 'ITO 

pa3JI11'IHhie IIX rpynnhr o6'he,D;IIHeHhI TOJihKO no BHeIIIHeMy' KOHBep

reHTHOMY cxo,n;cTBy. TaK, B TetieHIIe XIX 11 B HatiaJie XX BeKa KJiacc 

ra,n;hI pacrraJICR Ha KJiaCChI 3eMHOBO,ll;Hhie II IIpeCMhIKaIOr_u;IIeCR, « l'Iep

BeH» no.n;pa3,n;eJIIIJIII Ha HeCKOJihKO TIITIOB, TO me caMoe er.u;e paHhIIIe 

npoII30IIIJIO c «3oOcpIITaMII». ToJihKO aHaTOMIIpOBaTh MHoroKJieToq

Hhrx IBIIBOTHhIX yqeHhie HaytIIIJIIICh ,n;aBHO, 113MeHeH11R B CIICTeMe npo

IICXO,D;IIJIII TIOCTeneHHO II « B npOIIIJIOM »' II08TOMY 3,n;ech MhI IIMeeM ,n;eJIO 

c yme 6oJiee-MeHee ycTOHBIIIl:IMIICR B3rJIR,n;aM11. IIpaB,n;a, npIIMeHeHIIe 

MOJieKyJIRpHhIX TeXHOJIOI'IIH CKa3aJIOCh II Ha CIICTeMaTl:IKe MHOrOKJie

TO'!HhIX IBIIBOTHhIX, HO, no KpaMHeii: Mepe, TIOKa He np11BeJIO K 3HatIII

TeJihHOMY II3MeHeHIIIO IIX CIICTeMhI. 

qTO KacaeTCH npocTeHIIIl:IX, TO OCHOBHhie ,ll;OCTl:l:>KeHIIR B 113yqe

HIIII IIX CTpOeHrrn 11 reHeTIIKII 6bIJIII noJiytieHhI BO BTopoii IlOJIOBIIHe 

xx BeKa, II HOBaH 11HcpopMaIJ;IIR npo,n;oJimaeT qpe3BhI'IaHHO l:IHTeHCIIB

HO TIOCTynaTh II CeM'IaC. 3TO HeB03MOJKHO He YtIIIThIBaTh, 'ITO npIIBO,ll;IIT 
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KO Bee HOBbIM u HOBbIM Bepcu.HM CUCTeMbI. B pe3yJibTaTe u BbII'JI.H,Zl;UT 

HbIHelliH.H.H CUTYaIJU.f! B rrpoTUCTOJIOI'UU KaK peBOJilOIJUOHHa.H. 

IIocKOJihKY 3Ta KHura rrorryJIHpHa.H, He 6y,n;eM oco6eHHO rrorpy

:»<aThC.H B ,n;e6pu CUCTeMaTUKU, a rrpuBe,n;eM 3,ZJ;eCb a.n;arrTupoBaHHYIO 

cucTeMy Cepre.H AJieKceeBuqa KaprroBa c caMbIMU KopoTKUMU rro.Hc

HeHU.HMu: 

)lfrynmoHOCIJ;bl (npe,ll;CTaBHTeJIH 3TOH rpynnhI HMeIOT O,ll;HH 

HJIH 6oJihIIIee qncJio mryTHKOB) 

Tun Choanomonada (BopoTHuqKoBhie mryTuKOHOCIJhI). 

Tun Euglenozoa (aBrJieHhI u TpurraHOCOMhI). 

Tun Polymastigota (MHoromryTuKOBhie rrpoTUCTbI, TaKue KaK JI.HM-

6Jiuu, o6uTaTeJIU KUrueqHUKa TapaKaHOB u TepMUTOB u .n;p.). 

Tun Opalinata (MHoromryTUKOBhie u MHoro.H,n;epHbie rrapa3UThI 

3eMHOBO,ll;HbIX). 

Tun Labyrinthomorpha (3ara,n;oqHbie o6uTaTeJiu rroBepxHOCTU rttu

IOI.IJUX BO,n;opocJieii, :>KUBYT B BU,n;e KOJIOHUH (Jia6upUHTOB), ITO KOTOpblM 

c IIOMOI.IJbIO CKOJib3.HI.IJero ,Zl;BU:>KeHU.H rrepeMeI.IJaIOTC.H BepeTeHOBU,Zl;HbJe 

KJieTKU. EI.IJe rrapa,n;oKcaJibHee To, qTo Jia6upuHT rrpe,n;cTaBJI.HeT co-

6oii (!) Hapy:>KHYIO 8H,ll;OIIJia3MaTuqecKyIO ceTb). 

CapIW,ll;OBhie (opraHH3MhI, cpe,ll;n KOTOphix rrpeooJia)J;aIOT 

aMeOOH,lJ;Hbie cpopMbI) 

Tun Foraminifera (cpopaMuttmpepbI - MopcKue rrpocTeiirnue c u3-

BeCTKOBOH Hapy:>KHOH paKOBUHOH). 

Tun H eliozoa ( coJIHeqHuKu - cqJepuqecmie rrpocTeiirnue c pa.n;u

aJihHO pacrroJIO:>KeHHhlMU rrceB,ZJ;OIIO,Zl;U.HMU). 

Tun Amoebozoa (pa3Hoo6pa3Hhie opraHu3MbI, ,n;JI.H KOTOpbIX xa

paKTepHo aMe6ou,n;ttoe ,ll;BU:>KeHue, JIUilleHHbie paKOBUHhl UJIU paKo

BUHHbie ). 

Pa,ll;nom1pnn (Mopc1rne rrpoTHCThI c BHyTpeHHHM CKeJieTOM H3 

KpeMHHH HJIH cepHOKHCJIOI'O CTPOHIJ;HH) 

AJihBeoJiaThI (rpynrra npoTHCTOB, no)]; rrJia3MaTnqecKoii: 

MeM6paHOH KOTOpbIX ,nMeIOTCH IIY3blpbKH-aJibBeOJibI) 

T1rn Dinophyta (rraHii;upHhie mryTttKOHOCIJ;bI HJIH ,n;ttHOcpJiareJI

JiaThr). 

Tttrr Ciliophora {ttttcpy3opttu - rrpoTHCThI, KOTOphIX xapaKTeptt3y

IOT peCHllqHa.H cpopMa ,ll;BH:>KeHU.H ll .H,n;epHbIM ,n;yaJII13M). 

Tm1 Apicomlexa (rrpOTHCThI, KJieTKa KOTOphIX Ha rrepe,n;HeM KOHIJe 

HMeeT CIIeIJHaJibHbIH KOMIIJieKC opraHeJIJI ,ZJ;JI.H BHe,n;peHH.H B KJieTKY xo-

3.HHHa. B THII o6'be,n;ttHeHbI rrapa3ttTuqecKtte opraHtt3MhI - crropoBttKU, 

TaKtte KaK MaJIHPHHHhIH IIJia3MO,ll;I1H). 
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MttKpocrropH,!l;HH ( BHYTPHKJieTO'IHhie rra pa3HTH'leCKHe rrpoTHCThI, 

HMeIOllllle pacceJIHTeJihHYIO cTa,!l;RIO - crropy; rpyrrrra BKJIIO'laeT 

0,!l;HH THII) 

Tun Microsporidia. 

MHKCOCIIOpH,!l;HH (TKaHeBhie rrapa3HThI, B OCHOBHOM, 

phl6 H BO,!l;HhlX 6ecrr03BOHO'IHhIX ;KHBOTHhIX; rpyrrrra BKJIIO'laeT 

O,ZJ;HH THII) 

Tun Myxozoa (napaaHTHqecKue opraHH3Mhr, HMeIO~He cTa,!J;HIO 

crropbI, KOTopa.H, B OTJIHqHe OT MHKpocrropM,!J;HH, MHOrOKJieToqHa. 

Ilapa3HTHpyIO~a.H CTa,!J;H.H TaKme COCTOHT H3 ,ZJ;Byx KJieTOK - BereTa

THBHOH H reHepaTHBHoii:. MoJieKyJI.HpHhre TexHoJiorHH rroKaaaJIH, qTo 

MHKCOCIIOpH,ZJ;HH HaXO,ZJ;.HTC.H B pO,ZJ;CTBe c KHIIIeqHQIIOJIOCTHbIMH. BnoJI

He B03MO.IKHO, qTo aa STO HX «HCKJIIOqaT» H3 rrpOTHCTOB H «06'b.HB.HT» 

MHOrOKJieTOqHhIMH :tKHBOTHhIMH). 
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KJIETKA-OPr AHH3M 

To, 'lmo npocmeumue 1ea:>1Cymc.fl 
npocmbl.MU, He no360JlJiem 

c'lumamb ux npu.MumuBHbl.MU1. 
r. C::m.n;oH. Scee 0 rrpOT0300JIOPMM 

Pa3Be HerrpaB 6bIJI reHpM C::m.n;oH? )1;eiiCTBMTeJihHO, BC.H «IIpOCTO

Ta» rrpOTMCTOB CBO,ZJ;MTC.H K TOMy, 'ITO OHM O,ZJ;HOKJieTO'IHhI. Ho KaKa.H me 

cJioJKHa.a sTa e.n;MHCTBeHHa.a KJieTirn! Ern;e KapJI cpoH 3M60Jih,ZJ; 3aMeTMJI, 

'ITO KJieTKa rrpOCTeMIIIMX opraHM30BaHa CJIO:>KHee, 'IeM KJieTKa MHoro

KJieTO'IHhIX JKMBOTHhIX. 

IloKa IIOTOMKM Tex rrpocTeMIIIMX, KOTOpbie CTaJIM MHOPOKJieTO'!HhI

MM, rrpOXO,ZJ;MJIM CBOM ,ZJ;JIMHHeMIIIMM SBOJIIOIJ;MOHHhIM rryTh, .n;aB rrorryT

HO Ha'IaJio BeJIMKOMY MHOroo6pa3MIO COBpeMeHHhIX pacTeHMM, rpM6QB 

M JKMBOTHhIX (M HaM B TOM 'IMCJie), Te rrpOTMCThI, KOTOpbie MHOrOKJie

TO'IHhIMM He CTaJIM, TOJKe He CTO.HJIM Ha MeCTe. OHM rrpo.n;OJIJKaJIH a.n;arr

TMpOBaThC.H K MeH.HIOID;eMC.H OKpyma10rn;eii cpe.n;e, SBOJIIOIJ;HOHHpOBaTh, 

.n;ocTMra.a B cBoeM cTpoeHMM B03MOJKHoro coBeprneHCTBa. CoBpeMeHHhie , 
rrpOTMCThI, Bepo.HTHO, He MeHhllie OTJIH'IaIOTC.H OT CBOMX rrpe.n;KOB, 'IeM 

MhI OT aBCTpaJIOIIMTeKOB. A MO:>KeT, M 60Jihllie, TaK }\:aK y HHX 6bIJIO ro

pa3,ZJ;O 60Jihllie BpeMeHM Ha SBOJIIOIJ;MIO. 

MhI yme yrroMMHaJIM MCKorraeMhIX rrpocTeMIIIHX - cpopaMHHMcpep 

M pa.n;HOJI.HpMM. Haxo.n;:irnM rrpocTeMllIMX (MHCj_)y30pHM M SBrJieH) MB .HHTa

pe. Ho STO BHeIIIHe BIIOJIHe COBpeMeHHbie opraHM3Mhl. IloKa He y.n;aJIOCh 

HaMTM rrpoTMCTOB B .n;ocTaTO'IHO .n;peBHMX OTJIOJKeHM.HX, 'IT06hI y3HaTh, 

KaK BhirJI.H,ZJ;eJIM HX IIPMMMTMBHhie cpopMhI. MoJKHO TOJihKO rrpe.n;rroJia

raTh, KaKMMM OHH 6bIJIM, cpaBHMBa.H pa3HhlX COBpeMeHHbIX IIPOTMCTOB 

Mem.n;y co6oil:. 3To CJIOJKHa.H M KpOIIOTJIMBa.H pa6oTa, paccKa3y 0 KOTO

poii MOJKHO IIOCB.HTMTb OT,ZJ;eJihHYIO KHMry. TaK 'ITO orpaHM'IMMC.H TeM, 

'ITO MbI 3HaeM 0 CTpOeHMM M cpyHKIJ;MOHMpOBaHMM KJieTKM-opraHM3Ma, 

MJIM, KaK ern;e IIMIIIyT, KJieTO'IHOro TeJia COBpeMeHHbIX rrpOTHCTOB. Hy, 

a IIOCKOJibKY Mb! yme .n;oroBOpMJIMCh, 'ITO rrpocTeiirnMe CJIOJKHO ycTpoe

HhI, rrpn.n;eTC.H CMHPMTbC.H c TeM, 'ITO rJiaBa 06 MX «YCTpOMCTBe» Tome 

HerrpocTa.a. 

1 IIepeBo~ aBTopa. 
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<!>opMa Tena 
Orrncamrn mo6oro opraHH3Ma ITPHH.HTO Ha'IHHaTb c xapaKTep11cT11-

KI1 clJOpMhI Tena . Ecn11 B3.HTh ITepBbIH TOM «ilpoTMCThr » 113 cep1111 «Py

KOBO,ll;CTBO ITO 3oonor1111 », KOTopas 113.n;aeTC.H Pocc11:HcKOH AKa.n;eM11e:H 

HayK, TO TaM MO:>KHO ITpo1-iecT~ cne.n;yrow;ee: «.[(aTb o6w;yro xapaKTe

p11cT11Ky c}JOpMbl KneTKl1 ITpocTeHIIIl1X HeB03MO}KHO >). .[(eHCTBHTenh

HO, cpopMa KneTOK y 3Tl1X opraHl13MOB He06bIKHOBeHHO pa3H006pa3Ha . 

Cpe.n;11 ITpocTeHIIIl1X ecTb cqJep11qecK11e 11 'IeThrpexyronhHhre, oBanhHhre 

H CITl1paneBH,ll;Hhie . I10'IT11 Bee pa3H006pa311e c}JOPM Tena, H3BeCTHOe .n:ns 
:>KHBhIX opraHl13MOB, ITpe.n;cTaBneHo y ITpocTe:i1:III11x, He roBop.H yme 06 

aMe6ax, KOTOphre Boo6rue ITOCTO.HHHO MeH.HIOT c}JOPMY Tena. 

Ha.n:o cKa3aTh, 'ITO cpe.n:11 ITpocTeHIIIHX HMeIOTC.H Bl1,ll;hI y.n;11B11Tenh 

HO KpacHBhie 11 He06hrqHbie, c}JOpMa KneTO'IHOro Tena KOTOpbIX OTBe

qaeT caMbIM cTporHM 3CTeTH'IeCKHM KpHTep11.HM . He.n:apoM ITpocTe:i1:

IIIl1e 3aHHMaIOT ,ll;OCTOHHOe MeCTO B anb60Me feKKen.H «KpaCOTa c}JOPM 

B ITpHpo.n:e >)' 'IaCTb l1nnrocTpau11:H 113 KOTOporo l1CITOnh3yeTC.H B 3TOH 

KHHre. 

Pa3Hoo6pa311.H c}JopM o,n,H11x TOnhKO c}JOpaMHHm}Jep (11cKoITaeMhIX 

11 coBpeMeHHhrx) xBaT11no, 'IT06b1 c0Tpy.n;tt11ua l1HcT11TyTa 0KeaHonor1111 

KHTattcKo:H AKa.n;eM1111 HayK, ITPOTl1CTonor 11 cKynhITTOp, ITpoqJeccop 

qmy:H qeHr pa3pa6oTana 6onee 200 Mo.n;ene:H, cnymaw;11x ocHOBOH .n;n.H 
,ll;l13aHHa cyBeH11pOB, IOBen11pHblX l13.n;en11:H, CBeTl1nhHl1KOB, KOTOpbre 

ce:Hqac BhrrrycKaIOTC.H B K11Tae. KpoMe Toro, B ropo.n:e qIIIYHIIIaHh ITO ee 

l1H11u11aT11Be co3.n;aH ITapK cKynhIT'ryp c}JOpaMl1HHqJep (114 cKynhITTyp), 

KOTOpb!H c Y.ll:OBOnhCTBl1eM ITOcew;aroT MHOrO'Il1CneHHhie Typ11C'l'bl. I1p11 

3TOM qmy:H qeHr 11 ee ITocne.n;oBaTen.H:M erue Ha.n;onro xBaT11T qJopM 3Tl1X 

ITPOT11CTOB .n:n.H ,ll;l13aHHa, TaK KaK l13BeCTHO OKOno 40 ThIC. HX HCKOITae

Mb!X Bl1,ll;OB H 6 TbIC. COBpeMeHHbIX. 

Aei..1>KeHHe 
Cttapym11 KneTO'IHOro Tena ITPOTHCTOB MOJKHO BH,ll;eTh opraHennhr, 

c ITOMOIUblO KOTOpbIX 0Hl1 ,ll;Bl1JKYTC.H:, l1X ew;e Ha3hIBaIOT «nOKOMOTOp

Hhi e» opraHennhr . B 3aB11cHMOCT11 oT cIToco6a .n;B11JKeHM.H, 3TO ITCeB.n;o

ITO.ll:l1M (Tor.n:a ,ll;Bl1:>KeHHe Ha3hIBaIOT aMe60I1,ll;HbIM), mryTHKl1 11n11 pec

Hl1'IKH (.n;BHJKeHHe, COOTBeTCTBeHHO, )I<ryTm<OBOe l1nl1 peCHM'IHOe), 

MnH, ecnH ,ll;BM:>KeHHe CKOnh3.HIUee, l1X HeT COBCeM. 

Mbr yme TBep.n:o 3HaeM, KTO ITepeMew;aeTC.H: c ITOMOIUhIO aMe6011.n;Ho

ro .n;BttmeHH.H . Ka3anoch 6br, 'ITO MomeT 6bITh rrpow;e ,ll;BH:>KeH11.H aMe-

6hr? AMe6a BhmycKaeT noJKHOHO:>KKY H KaK 6br rrepeTeKaeT B Hee, .n;Bw 

ra.H:Cb, TaKHM o6pa30M, B HY:>KHOM e:H HarrpaBneHl1l1 . 

113nOJKI1B Bee 3TO B yqe6H11Kax, rrpOTl1CTOnor11 rrepewn11 K rro

Ilb!TKaM BhI.HCHHTh - a KaK o6pa3yIOTC.H: noJKHOHO:>KKtt? Ka3anoch, 
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.n;oeTaToqHo 3TO yeTaHOBHTh - 11 Me
xaHH3MOM p;B11meHHH aMe6hI MO)KHO 
60JihIUe He 3aH11MaTbeH. 

E~e B HaqaJie xx BeKa IIOHBM

Jil1eb rrpe.n;eTaBJieHMH 0 MeXaHM3Me 
«IIOTOKa rro.n; .n;aBJieHueM». ABTOP 

3TOH r11rroTe3hI C. MaeT yrro.n;o611JI 

KJieTKY aMe6bI qeMy-To Bpo.n;e Bbl ' 

THHyToro B03AYIUHOro IUapMKa. 

Ha.n;aBJIMBaeIUh ero e o.n;Hoif eTopo
HhI - OH paa.n;yBaeTeH e .n;pyroif. BoT 

BaM M rreeB.n;orrop;MH . AMe6e oeTaeTeH 
TOJihKO B Hee «rrepeTeqb>) - M KJieTKa 

AB11HyJiaeh e MeeTa. ,r:t;eifeTBMTeJihHO, 
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CornacHo rHIIOTeae «IIOTOKa 

IIOA ):l3BJieHHeM »' 30Ha reHepau;1rn 

):lBHmeHmI IJ;HTOIIJI33Mbl 

(IIOKa3aHa 6oJiee mHpHLIMH 

CTpeJIK3MH) H3XOAHTC11 B 33):lHeii 

'13CTH KJieTKH ( lj>OTO anTopa) 

MOHOrro.n;uaJibHhie aMe6bI ( 06paay10~11e e.n;uHeTBeHHYJO rreeB.n;orro.n;MJO) 

rrp11 p;BumeHMl1 11 rrpaB.n;a rroxom11 Ha BhITHHYThIH B03tJ;YIUHh!H IUapm<. 
KpoMe Toro, B KJieTRax aMe6 HaIUJIM aKTl1H 11 MM0311H - 6eJIKM, 06e

erreq11Ba10~ue eoKpa~eH11e. T erreph 6hIJIO qeM «emaTh» aap;H11tt KOHeu; 

KJieTKM. TaKoe rrpoeToe 06'hHeHeH11e 6hIJIO O"leHh rrp11BJieKaTeJihHhIM, 
rrorraJIO BO Bee yqe6Hl1K11 t:(JI.H eTyp;eHTOB, 11 ero He IIhITaJil1eh rrpoBep.HTh 

6oJiee 30 JieT. 

Bee TaK 11 rrpop;oJI:»<aJioeh, rroKa P. AJIJieH He paap;aB11JI eJiyqaifHo 

aMe6y, rroBpep;uB rrpu 3TOM ee KJieToqttyio MeM6paHy. KaRoBo me 6bIJio 
ero y.n;uBJieH11e, Kor.n;a oKaaaJioeh, qTo qepea rroBpemp;eHHhIH yqaeTOK 

MeM6paHbI BhITeKaeT I.l;MTOIIJia3Ma, a Ha p;pyroM KOHu;e KJieTKM yerreIU

HO c}JopMMPYl:!Te.H rreeB.n;orrop;11.H! KaK me TaK - «IUap11R-To JIOIIHYJI», 

T. e. HMKaKoro p;aBJieHH.H B KJieTKe 6b!Th He MOmeT! KpoMe Toro, «IIOTOK 

rro.n; p;aBJieHMeM» He p;aeT o6'b.HeHeHMR, KaK OtJ;HOBpeMeHHO o6paayJOTe.H 
HeeKOJihKO rreeB.n;orrop;11if . IlpMIUJIOeb 

11eKaTh p;pyroe o6'h.HeHeHue. B pe

ayJihTaTe AJIJieH eqJopMyJiupoBaJI 

p;pyryio r11rr0Teay - «paeIUupeHM.H 

C})pOHTaJihHOH 30Hhl». 

Y aMe6hI rrpoTorrJiaaMa rrepeJI11-

BaeTe.H B TOT KOHeu; KJieTKM, KOTOpblH· 

Haxop;HTe.H Brrepep;u (no OTHOIUeHMIO 

K HarrpaBJieHMIO rrepeMe~eHM.H KJieT
KM). OT 3Toro rrepep;Hero KoHu;a rro

TOK rrpOTOIIJia3MhI HarrpaBJI.HeTe.H, 

rrop;o6HO eTpye qJOHTaHa, B eTopOHhl, 
rrpeBpa~a.Heh aaTeM B Herrop;B11mHoe 

Be~eeTBp (reJih). Ha aa.n;HeM KOHu;e 

Cornacuo rHIIOTeae «pacwHpeHHH 

ljlpOHT3JlbHOH 30Hbl», uao6opoT, 

aoua reuepau;HH ABHme11H11 

IJ;HTOIIJI33Mbl (1101~aaaHa 

6onee mupHbIMH CTpeJIKaMH) 

H3XOAHTC11 B 11epe):l11eii: '13CTH 

KJieTKll (lj>OTO aBTOpa) 
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KJICTI-rn npOHCXOAHT co6hITHH npHMO npoTI:IBOTIOJIOmHoro xapaKTepa: 

reJih rrpespaw,aeTCH B TeI{Y'!YlO npOTOTIJia3My, KOTOpaH 06pa3yeT rro

TOK, HanpanJIH10w,ui1cH srrepeA. TaKHM o6pa3oM cpopM11pyeTCH rrceBAO

rroAHH. IIo MHeHHI-O AJIJieHa, rrpH 3TOM rrpoTorrJia3Ma rrpoTaJIKHBaeTcH 

Brrepe;~ ITOA BJIHHHHeM COKpaw,eHHH reJIH B MecTe ero o6pa30BaHHH, 

T. e. B rrepeAHei1 '!aCTH KJieTKH - clJPOHTaJihHOH 30He, a He 3aAHei1. Ta

KHM nyTeM MOJKHO H HeCKOJihKO rrceBA0110AHH cpa3y cqJOpMn:poBaTh. 

Teneph, Ka3aJioch 6hr, HacTaJio speMH AJIHTeJihHOro rocrrOACTBa rn:

rroTe3hI AJIJieHa. IiMeHHO ee CTaJIH Y'lHTh CTYAeHThI B By3ax. Ho «Ao

Bepue» y'leHbIX K rrpOCThIM o6'hHCHeHUHM aMe6on~Horo ABHJKeHHH yme 

110KOJie6aJIOCb. 3a'!eM aMe60UAHOH KJieTKe aKTUH H MH03HH, eCJIH ~Bn:

JKeHHe ocyw,ecTBJIHeTCH 3a c'!eT rrepexoAa 30JIH B reJih 11 o6paTHo? Kpo

Me Toro, AJIH ABHJKeHHH ITO TIOBepxHOCTH Heo6XOAHMO ew,e H cu;errJieHn:e 

u' C HeH. 

JJ:aBai1Te npoBeAeM MhICJieHHhiii 3KCrrepn:MeHT. IIpeACTaBhTe ce6e, 

'ITO BaM HymHO TIOJl3KOM nepeABHraTbCH ITO rJiaAKOMY CKOJ!h3KO

MY Jib/ff. KaK, rroJiy'laeTcH? He o'leHh ••• MomHo, KOHe'lHO, KaTHThCH 

( «nepwreKaTb» B nceBAOITOAHID). Jier'le, HO Tome «He o'!eHh», oco6eHHO 

ecJIH y'leCTh, 'ITO y sac rrpHJIH'IHhlll Bee, KOTOpbIM o6ecrre'lHBaeT AaBJie

HHe Ha JieAHHYIO nosepxHOCTh, T. e. KaKoe-To c Hett cu;errJieHHe, H Bbl He 

B BOAe, B OTJIH'!He OT aMe6hI. y aMe6bI BA06aBOK ITJIOTHOCTh rrpaKTH'le

CKH TaI<aH me, KaK y BOAhI, H Ha Hee AeMCTByeT apXHMeAOBa Cn:Jia, OT

pbIBaIOW,aH KJieTKY OT rroBepxHocTn:. KaK TYT rroJI3TH, ecJin: HOPOBHIIIh 

YIIJlhITh? 

Tai< 'ITO BCKOpe CTaJIO IIOHHTHO, 'ITO HymHO HCKaTb MexaHH3MhI, 

06ecrre'lHBa10w,11e cu;errJieHHe KJieTKH c rrosepxHOCThl-0, no KOTOpoi1 OHa 

ABHmeTcH. IlyTH peIIIeHHH rrpo6JieMhI IIOACKa3aJio u3y'!eHn:e APYroH:, 

eiu;e 6oJiee 3araAO'lHOM cpopMbl ABHmeHHH rrpoTHCTOB - CKOJihmeHHH. 

8Ta cpopMa ABHJKeHHH Ha6JII-OAaeTCH y rrapa3HTH'leCKHX rrpocTeil:

IIIHX, MaJIHPHMHhIX IIJia3MOAHeB, rrapa3HTOB HaCeKOMhIX - rperapn:H 

11 HeKoTOphIX APYrHx. KJieTKH 3THX opraHH3MOB ABHmyTCH no rroBepx

HOCTH cy6cTpaTa, rrpn: 3TOM y HUX OTCyTCTBYlOT opraHeJIJihI ~Bn:meHHH 

H cj_JopMa KJieTO'lHOro TeJia HHKaK He MeHHeTCH. 

JJ:oJiroe BpeMH npeAIIOJiaraJIH, 'ITO ABHmyw,eH: CHJIOM TaKoro ~BU

meHHH rrpocTeHIIIHX HBJIHeTCH HarrpaBJieHHOe BhIAeJieHn:e CJIH3H. Ilo

TOM C'lHTaJIH, 'ITO IIOCTyIIaTeJibHOe ABHmeHn:e o6ecrre'!HBaeTCH YHAy

JIHpy10w,n:M ABHJKeHHeM IIPOAOJlbHhIX CKJiaAOK Ha IIOBepXHOCTH KJie

TO'lHOH MeM6paHhI. 0AHaKO y 60JihlllHHCTBa rrpOCTeMIIIHX, crroco6HbIX 

K CKOJih3HW,eMy ABHmeHHlO, TaKHX CKJlaAOK HeT. 

CKOJ!h3HW,ee ABHJKeHn:e OCTaBaJIOCh 3araAKOM AO HCCJie~OBaHHM 

6puTaHCKHX y'leHhIX T. IIpscTOHa n: K. Kn:Hra, rrpoBeAeHlihIX B KOHu;e 

90-x rOAOB npoIIIJIOro BeKa. 8TH aBTOpbl rrpe~IIOJIOJKHJIH, 'ITO MemAY 
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HMmHeii noBepXHOCTblO KJieTKM npocTeiirnero n: noBepXHOCThlO cy6-

CTpaTa, no KOTOpOMY OHO nOJI3eT, cyw;ecTByeT B3aMMO,n;eHCTBIIe Ha 

MOJieKyJIHPHOM ypoBHe. Ilo IIX MHeHIIIO, Ha noBepxHOCTII KJieTKII IIMe

IOTCH oco6bie yqacTKII, KOTOpbie KaK 6bI «I.i;enJIHIOTCH» 3a MOJieKyJihl 

cy6cTpaTa. 3TII yqaCTKII MOryT noTOM nepeMew;aThCH no MeM6paHe 

B HanpaBJieHIIII, npoTIIBOnOJIOmHOM ,ll;BIImeHIIIO, a 3a C'IeT Toro, 'ITO 

OHII «CIJ;errJieHhl» c cy6cTpaTOM, KJieTKa noJiyqaeT nocTynaTeJihHOe 

,ll;BIImeHIIe Bnepe,n;, He MeHHH qlopMbI II 6e3 JIOKOMOTOpHbIX opraHeJIJI. 

IloJiyqaeTCH He'ITO noxomee Ha ryceHIIIJ;Y TaHKa, B pOJIII KOTOpoil BbJ

CTynaeT BCH noBepxHOCTh KJieTKII. 

IlpoBepIIJIII aTy rIInOTe3y' « o6cbmaB » KJieTKII npocTeMlllIIX Kpo

rne'IHhIMII ( OKOJIO o,n;Horo MIIKpOMeTpa ,n;IIaMeTpoM) nJiaCTIIKOBh!MII 

rnapIIKaMII. 0Ka3aJIOCh, 'ITO TaKHe rnapIIKII, Bo-nepBbIX, npHKpeIIJIH

IOTCH K noBepXHOCTII KJieTKII, a BO-BTOpbIX - ,l\BIImyTCH no Hett. 3To 

no,n;TBep,n;IIJIO HaJIII'IIIe Ha noBepXHOCTII KJieTKII 30H B3aIIMO,n;ettCTBIIH 

c cy6cTpaTOM, KOTOphie MoryT ,ll;BHraTbCH. 

Ho Ha 3TOM IIpacToH II KHHr He ocTaHOBIIJIIICh. llx 3aIIHTepecoBaJI 

n: B03MOmHhIM MexaHII3M, KOTOpbIM npIIBO,ll;IIT K nepeMew;eHIIIO B3aH

MO,n;eiiCTByIOw;IIx c cy6cTpaTOM yqacTKOB no KJieTO'IHOM MeM6paHe, 

II TaKaH MO,ll;eJib Tome 6bIJia IIMII npe,n;JiomeHa. 

Mhl yme ynoMIIHaJIII o HaJIII'IIIII aKTIIHa II MII03HHa y aMe6. Ilpa

CTOH II KIIHr C'IIITaIOT, 'ITO II npII CKOJib3Hlll;eM ,ll;BHmeHIIII 6e3 3TIIX 

6eJIKOB He o6xo,n;HTCH. IIpoBepIIJIII aTo npocTO - ,n;o6aBIIB B cpe,n;y co 

CKOJib3Hlll;IIMII npocTettlllIIMII HapKOTII'IeCKOe Bew;ecTBO IJ;IITOXaJia3IIH, 

KOTopoe no,n;aBJIHeT B3aIIMo,n;eiicTBIIe aKTHHa II MII03IIHa. B pe3yJihTaTe 

,ll;BIImeHIIe KJieTOK npeKpaTIIJIOCh (KaK II ,ll;BIImeHIIe nJiaCTIIKOBhIX rna

PIIKOB no noBepxHoCTII KJieToK). 

CxeMa CKOJihmeHIIH no IIpacTOHY II KIIHry BhirJIH,ll;IIT cJie,n;yrow;HM 

o6pa30M. Ilo,n; KJieTO'IHOM MeM6paHOM pacnoJiomeHbI MOJieKyJihI MII0-

3IIHa, KOTOphie O,ll;HIIM KOHIJ;OM CBH3aHhl co CIJ;enJieHHhIMII c cy6cTpaTOM 

MOJieKyJiaMII Ha noBepXHOCTII MeM6paHhl. IlpOTIIBOnOJIOmHhie KOHIJ;hl 

MOJieKyJI MII03IIHa HanpaBJieHbI K aKTIIHOBhIM qrnJiaMeHTaM, pacnoJio

meHHhIM B,ll;OJih noBepxHOCTII KJieTKII. 3a C'IeT aHeprIIII MOJieKyJI AT<P 
3TII KOHIJ;hl MOJieKyJI MII03IIHa CKOJih3HT OTHOCIITeJibHO qrnJiaMeHTOB 

II «THHYT» MOJieKyJihI Ha noBepXHOCTII MeM6paHhI, 'ITO II o6ecne'IIIBaeT 

,ll;BIImeHIIe. 

BnoJIHe B03MOmHo, 'ITO II KJieTKa aMe6hr ,n;BHmeTCH 3a c'IeT TaKoro 

me MeXaHII3Ma. Ho B03HIIKaeT Bonpoc - a 3aqeM Tor,n;a nceB,n;orro,n;HH'? 

BepoHTHO, B nepByIO oqepe,n;h ,n;JIH IIHTaHIIH, TaK KaK aMe6a nIITaeTCH 

nyTeM <t>arOIJ;IIT03a, OXBaTbIBaH ,n;o6bI'IY nceB,ll;Ono,n;IIHMII, BHYTPII KO

TOpbIX II3 KJieTO'IHOM MeM6paHhI <t>opMIIpyeTCH nHw;eBaH BaKyOJih. Hy, 

II ,ll;JIH ,n;Bn:meHIIH OHII Heo6xo,n;IIMhl. 
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,Il;eJIO B TOM, 'ITO caMO no ce6e CKOJih35Ill~ee )J,BI1JKeHIIe He n03BOJIJI

eT npoII3BOJihHO MenHTh nanpaBJieHIIe. BepoHTHO, no3TOMY OHO coxpa

HIIJIOCh, B OCHOBHOM, y napa3IITII'IeCKIIX npOTIICTOB, J:i;JIH KOTOpbIX Ha

npaBJieHIIe )J,BIIJKeHII5I 6oJibllIOro 3Ha<IeHII5I He IIMeeT. Ilporr~e naCCIIBHO 

)J,BIIraThCH, c ToKaMII KpOBII, HanpIIMep. TaK '!To, B03MOJKHO, )J,JIH Toro 

'IT06br «noBepHyTh» B HYJKHOM HanpaBJieHIIII, aMe6bI II qJOpMIIPYIOT 

nceB)J,OnO)J,IIII. 

qTO KacaeTC5I mryTIIKOB II peCHII'leK, TO no CTpOeHIIIO OHII O'!eHh no

xm1n1, TaK KaK Bero OCHOBe - oceBaJI CTPYKTypa II3 COKpaTIIMhIX MIIKpo

Tpy6o'!eK II3 6eJIKa Ty6yJIIIHa, KOTOpbIX B HOpMe IIMeeTC5I ~eHTpaJibHaR 

ITapa II .n;eBHTh ITepmlJepII'!eCKIIX nap. ::ha oco6eHHOCTh YHIIBepCaJibHa 

)J,JIR Bcex 3yKapIIOTHblX opraHII3MOB, 'ITO CBII)J,eTeJihCTByeT 06 IIX po)J,CTBe. 

JKryTIIKII II peCHII'!KII o.n;eTbl MeM6paHOH II IIMeIOT 6a3aJibHhie TeJib

~a, OT KOTOpbIX OTXO)J,RT pa3JIII'!Hhle .n;onoJIHIITeJibHbie CTPYKTypbI. 

}fa-3a CXO)J,CTBa o6r~ero CTpoeHIIR II MexaHII3Ma COKpa~eHIIR pec

HII'IKI:I l:I mryTIIKa cner:i;IIaJIIICThI, I:I3y<£aIO~I:Ie ,L(BI:IJR:eHIIe ITpOCTeHllll:IX, 

.n;ame na3hIBaIOT IIX o6~I:IM TepMI:IHOM - yH.D.YJII:Ino.n;IIR. Pa3JIII'IIIR CBo

)J,RTCR K TOMy, 'ITO pa6oTaIOT peCHII'IKI:I II mryTIIKI:I no-pa3HOMy, COOT

BeTCTBeHHO, y Hl:IX OTJIII'IaIOTCR HeKOTOpbre .n;eTaJII:I CTpoeHI:IR. 

B rJiaBe 06 3BrJieHe yme ynoMIIHaJIOCh, 'ITO mryTIIK cnoco6eH K ca

MhIM pa3H006pa3HbIM )J,BIIJKeHIIRM, .n;ame y O)J,HOro BII)J,a ITPOTIICTOB. 

A pecHII'IKII, uao6opoT, cIToco6HhI TOJihKO K TOMy, <£T06hr crI:I6aThCR, 

a nOTOM pa3rII6aTbCR B O)J,HOH nJIOCKOCTI1. TaKoe )J,BI:IJKeHIIe Ha3bIBaeT

CR rpe6HOH y.n;ap. IlpII 3TOM peCHII'IKI:I, KOTOpbre paCITOJIOJKeHhl B 0)1,IIH 

PR.D. (TaKOH PR.D. Ha3hIBaIOT KIIHeTOH), COKpa~aIOTCR (HaKJIOHRIOTCR) ITO 

oqepe.n;II, o.n;Ha 3a .n;pyroH:. II pa3rII6aThCR OHII Ha'!IIHaIOT no oqepe.n;II. 

B pe3yJibTaTe, ecJIII CMOTpeTh Ha JKIIBYIO IImpy3opIIIO, BII,L(HO, KaK ITO 

ee ITOBepxHOCTII npOXO,L(RT BOJIHbl COKpa~eHIIH peCHII'IeK, noxomI:Ie Ha 

BOJIHbl II3 HaKJIOHRIOI~IIXCR CTe6JieH, KOTOpbre no.n; .n;eHCTBIIeM BeTpa 

B03HIIKaIOT Ha nllleHII'!HOM noJre. TaKI:Ie corJiacoBaHHhre peCHII'!Hhre 

COKpar~eHIIR TaK II Ha3bIBaIOTCR - MeTaxpoHaJihHbie (T. e. nocJie)J,OBa

TeJihHhie, co C)J,BIIrOM BO BpeMeHI1) BOJ!Hbl. A CMeHa HaITpaBJieHI:IR IIJIII 

xapaKTepa )J,BIIJKeHIIR o6ecne<£I:IBaeTcR TeM, 'ITO HanpaBJieHIIe rpe6Horo 

y.n;apa MeHReTCR Ha ITPOTIIBOITOJIOJKHOe IIJIII «BKJIIO'!aIOTCR» OT)J,eJihHbre 

pecHII'IHhre noJIR, r.n;e pecHII'IKII pacnoJiomeHhI no-pa3HOMY. TaKI:IX 

peCHII'!HbIX noJieH Ha TeJie IIH<l.JY30pIIH o6bPIHO HeCKOJibKO. 

noKpOBbl Tena 
CHapymII KJieTKa ITpocTeHllIIIX oKpymeHa TpexcJIOHHOH MeM6pa

HOH. MeM6paHa 3a~II~aeT co.n;epmIIMOe KJieTI{II OT BHellIHIIX B03.n;eH:

CTBMH, qepe3 Hee me ocy~eCTBJIReTCR B3aIIMO)J,eHcTBIIe opraHII3Ma 

c BHellIHeH cpe.n;oH:. 
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IloBepx KJieTO'!HOM MeM6paHbI pacIJOJIOJKeH CJIOM, KOTOpbIM Ha3bI

BaeTCH rJIHKOKaJIHKC. Ha nepBhIM B3rJIH.n;, 3TOT TOHKIIH cJioli: yrJieBo.n;oB 

He npe.n;cTaBJIHeTCH Ba:IH'.HhIM. KaK 6hr He TaK! B 3TOT CJIOM MoryT BCTpa

IIBaThCH pa3JIH'!Hbie MOJieKyJihI: B pe3yJihTaTe npOTIICTbI cnoco6Hbl 

pacn03HaBaTb Be~eCTBa, 'IT06br H36eraTb HJIH, Hao6opoT, HaXO,ll;IITb IIX 

(ecJIH OHII C'he.n;o6HbI), 'IT06br Y3HaBaTh oco6en CBOero BII,ll;a II HaXO,ll;IITb 

mepTBY - ,ll;JIH XII~HHKOB, HJIII X03HHH8 - ,ll;JIH napa3IITOB (o TOM, KaK 

npocTeMIIIHe 3TO .n;eJiaIOT, oco6hri1 paccKa3). B 3TOM me cJioe MoryT Ha

KaITJIHBaThCH pa3JIII'!Hhie pacTBOpeHHhie Be~eCTBa II3 OKpymaIO~eM 

cpe.n;hr, KOTOphre 3aTeM npoHHKaIOT B KJieTKY nyTeM ITIIHO!IIIT03a. TaK 

ITHTaIOTCH npoTIICTbI, y KOTOpbIX HeT pTa. TaK 'ITO Bee y npocTeMIIIHX 

opraHH30BaHo O'!eHh 3KOHOMHO - .n;ame npocThie CTPYKTYPhI BhIITOJT

HHIOT MHOro CJIO:IKHbIX qJyHK!IHM. 

Ho 3THM BHeIIIHHe CTPYKTyphr npoTIICTOB He orpaHH'!IrnaIOTCH. 

y MHOrHX npocTeMIIIHX HMeIOTCH K8KHe-JI1160 CKeJieTHbie o6pa30Ba

HIIH, KOTOpbre CJiymaT ,ll;JIH 3a~HThI opraHH3Ma OT BHeIIIHIIX B03.n;ei1-

CTBIIM (MeXaHH'!eCKHX, XIIMH'!eCKHX, Hana.n;eHIIH XH~HHKOB), a T8K:/Ke 

BhrnOJIHHIOT pOJih TBep.n;hrX onopHhIX CTPYKTyp. 

CKeJieT npocTeMIIIHX 6hrnaeT opraHH'IeCKHM H HeopraHH'!eCKHM 

( MHHepaJibHbIM). 

Ha1160Jiee pacnpoCTpaHeH HapyJKHhIM CKe.rreT H3 KOMITJieKCa 6eJIKa 

c yrJieBo.n;opo.n;aMH (rJIHKOITpOTeHHa), KOTOpbIM Ha3bIBaIOT nces.n;oxII

TIIH, IIJIII TeKTHH. lfa TeKTHHa COCTOHT paKOBIIHhI HeKOTOpbIX IIH<}ly-

30pHM. y HeKOTOpbIX npOTIICTOB IIMeeTCH HapyJKHbIM CKeJieT, o6pa-

30BaHHhIM He TeKTHHOM, a MYKOITOJIIICaxapII.n;aMH. y mryTHKOHOC!IeB 

p;11iio<}JJiareJIJia'l' IIMeeTCH o6oJIO'!Ka H3 KJieT'IaTKH. KpoMe Toro, !IeJIJIIO

JI03ono.n;o6Hhre Be~eCTBa - reMII!IeJIJIIOJI03bI - BXO,ll;HT B COCTaB Ha

pymHoro CKeJieTa IIH<}Jy3opIIM, o6IITaIO~IIX B KHIIIe'!HIIKe KOIThITHbIX 

JKIIBOTHhIX. 

HeopraHII'IeCKHM CKeJieT o6hr'IHO npe.n;cTaBJIHeT co6on MIIHepaJih

Hhre OTJIOJKeHIIH Ha ITOBepxHOCTII opraHH'IeCKOrO CKeJieTa. qa~e Bcero 

3TII OTJIOJKeHIIH COCTOHT II3 KpeMHe3eMa (Si02) IIJIII yrJieKIICJIOro KaJib

!IHH (CaC03). lfa KpeMHe3eMa COCTOHT amypHhre BHyTpeHHIIe CKeJie'I'bI 

60JiblllIIHCTBa pa.n;IIOJIHPIIM lI Hapy:IKHhie CKeJieTbI COJIHe'!HHKOB. lfa 
yrJieKHCJIOrO K8Jlh!IHH o6pa3yIOTCH paKOBHHbI qJopaMHHH<}Jep lI KOK

KOJIHTO<}JOpHH. 0.n;HaKO y <}JopaMHHH<}lep paKOBHHbI TaKme co.n;epmaT 

KpeMHe3eM, cepHOKHCJibIM MarHHM II .n;pyrHe npIIMeCH. y r11raHTCKHX 

rJiy6oKOBO,ll;HhIX npocTeMIIIHX - KCerrn<}JHo<}lopen - B CKeJieTHhIX 060-

JIO'!Kax co.n;ep:IKHTCH 6apHM. 

K oco6on pa3HOBH,ll;HOCTH HapymHoro CKeJieTa OTHOCHTCH !IHCThI, 

XHMH'!eCKHM COCT8B II CTpyKTypa KOTOpbIX '!aCTO H,ll;eHTII'!HbI «HaCTOH

~HM» cKeJieTaM. l13BeCTHbI !IHCTbI H3 TeKTHHa, MYKOITOJIHcaxapH,ll;OB, 
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B CTeHKax U:YICT HaXO,[(YIJIYI u;eJIJilOJI0-

3 Y ' KpeMHe3e M YIJIYI CYIJIHKaTHhie nna-

.. 4 CTHHKJ1. 0TJIJ1qJ1JI CBO,[(JITCJI K TOMy, 
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CTpoenne KJieTitH npocTeiiurnx. 
CxeMa cocTanJiena HJ opraneJIJI 

pa3HbIX rrpOTHCTOB - aMe6, 
)KryTHKOBbIX, HHcpyaopHH. 

1. IlJiaaMaJIJieMa. 
2. U:HTOnJia3Ma. 3. H n;po. 

4. Ynn;yJIHHOJ.lHJI (:1KryTmt). 
5. Ilcen).lono).lHJI. 6. KJieTO'IHhlH 

poT (u;HTOCTOM). 7. KoMn JieKc 
fOJih).l:llrn. 8. MHTOXOHll;pHJI. 
9. KpHCThI (nJiacnrn1.1aThie). 

10. CoKp aTHTeJihHaJI na1tyOJih. 
11. Ilmu;enapuTeJihHaJI naKyOJih. 

12.3nn;onJia3MaTn1.1ecKaJI 
ceTb. 13. 3 1teTp ycOMbl. 
14. M1mp0Tpy6o'I1rn. 

15. M1mpocpuJiaMeHThl 
(pncyno1t AnacTaCHH BoJirnnoii) 

qTQ IJ;MCThI - 3TO He IlOCTO.fIHHhie, 

a BpeMeHHhie o6pa3oBaHH.fI, KOTO

pbie IlOJIBJI.fIIOTCJI TOJihKO Ha nepHO,[( 

pa3MHOJKeHH.fI, pacceneHHfl .11n11 ne-

6naronpH.fITHhIX ycJIOBl1H BHeUIHe11: 

cpep;hr. Oco6eHHO "!acTo cnoco6HOCTh 

K HHIJ;l1CTHPOBaHl1lO p;eMOHCTPHPYIOT 

IlO'-IBeHHhie H napa3HTl1'-IeCKHe npo

CTeHilIHe. 

OpraHe1111b1 3aw,111Tbl 111 HanaAeH111si 

IIop; HapyJKHoii: MeM6paHoii: MHo

rHx npOTMCTOB HaXO,[(.fITC.fI cneu;H

aJihHbie opraHeJIJihI, KOTOphie Ha3hI

BalOTC.fI 3KCTpycoMhl. 8TO - OKpy

JKeHHhie MeM6paHoii: CTPYKTYPhI, 

KOTOphre nop; B03,[(ettcTBYieM BHeUIHe

ro pa3p;pameHHJI BhI6paChIBaIOT CBOe 

cop;epJKH Moe HapyJKy. B HacToJiru;ee 

BpeMJI H3BeCTHO 6onee p;eCJITH pa3-

HOBH,[(HOCTeii: 3KCTpycOM, KOTOphle 

l1Me!OTCJI y pa3HhIX BH,[(OB JKryTHKO

HOCIJ;eB, capKO,[(OBhIX, HHcpy3op11:H. 

Ha3hIBaIOTCJI 0H11 no-pa3HoMy: Tp11-

XOU:HCThI' TOKCH:IJ;l1ThI H T. TI., a cny

JKaT ,[(JI.fl OTpaJKeHH.fI Hanap;eHH.fI 

XHru;HHKOB l1Jil1, Hao6opoT, JIOBJIH 

p;o6hrqH, a TaKJKe npHHHMaIOT yq.a

CTHe B IlOCTpOHKe IJ;HCT. 

HanpHMep, Korp;a HHcpy3opHJI

TycpenhI<a nponJihIBaeT Ml1MO XHru;-

HOH HHqJy3opHH p;11p;HH11yMa, 

XHl!J;HHK, npl1KOCHYBilIHCh nepep;Hl1M KOHU:OM Tena K IlOBepXHOCTl1 

T eJi a TycpeJihKl1, BhICTpeJil1BaeT oco6bre 3KCTPYCOMhI -TOKCHIJ;l1CThI' co

p;e p.l!<aru;He TOKCHHhl. Bep;HaJI .l!<epTBa OKa3hIBaeTC.fI H npO"IHO npHKpen

JieHHOH K TeJiy xHru;HHKa, 11 napaJIH30BaHHOH, nocne "lero noep;aeTC.fI . 

Ho ecJIH 3aru;HTHafl CHCTeMa napaMeIJ;Hl1 (3I<CTpycoMhI, HMeHyeMhie 

TpHXOIJ;HCThI) cpa6oTaeT paHhille, y Hee eCTh UiaHC l136eJKaTh rH6eJIH 

J1 yp;paTh OT ,[(11,[(HHHyMa. 
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ABTOpy n 'p.HX0,11;.HJIOCh Ha6mop;aTh OXOTY XM~HhIX CM,ll;R'I.HX I1HcJ.Jy-

30p.HH - CYKTOp.HH. l1Hcpy3opmi-TycIJeJihKa, KOTopa.H HaTbIKaJiaCb Ha 

JIOB'!Me ~ynaJihD;a cyKTOp.H.H (Tome BOOpymeHHhie TOKC.Hll;MCTaM.H), 

Ha'IMHaJia aKT.HBHO Bpa~aThC.H, a BOKpyr e~ KJieTKM IlO..HBJI.HJIC..H CJia-

60 pa3JI.H'I.HMhIH opeoJI H3 BhICTpeJieHHhIX TpHxou;.HcT . EcJI.H ~ynaJieu; 

XI1~HI1Ka, KOTOpbie 3aXBaT.HJIM mepTBY' 6bIJIO He 6oJiee O,ll;HOro-Tpex 

( a MX y CYKTOPI1M HeCKOJihKO p;eC.HTKOB), TycpeJihKe 06bI'IHO yp;aBaJIOCh 

OTOpBaTbC..H I1 ynJihITh. l1HcJ.JY30pMM o6Jiap;aIOT cnoco6HOCThIO K pereHe

pau;MM, Il03TOMY noJiy<IeHHbie TaKMM o6pa30M «TpaBMhI» 6bICTp0 «3a

Jie'!I1BaJI.HCh ». 

8KCTpycOMhI p;pyroro TMna - MYKOD;MCThI - MMeIOTC..H, HanpMMep, 

y no<IBeHHhIX ttmpy3opttti . Ilp11 He6JiaronpM..HTHhIX ycJIOBH.HX CJII13.H

CToe cop;epm.HMOe MYKOD;MCT Bhip;eJI.HeTC.H Ha IlOBepXHOCTh KJieTK.H, B pe-

3YJihTaTe <Iero 11Hcpy3op.H.H oKa3hrnaeTc.H BHYTPH CJIH3I1CTOH u;ncThr. 

u.~1Tonna3Ma H BHyTpeHHHe opraHennb1 
II op; Hapy:>KHhIMM CTPYKTypaMM B KJieTKe npoTMCTOB pacnoJiome

Ha ll;MTOilJia3Ma c 06hI'!HhIM ,ll;JI.H 3yKapMOTHOH KJieTKM Ha6opoM opra

HeJIJI ( MI1TOXOHp;pM.HMM, KOMilJieKCOM I'OJih,ll;mM, .Hp;poM, JIM30COMaMM, 

3Hp;onJia3MaTM<IeCKOH ceTbIO) . Ho eCTh 11 p;onoJIHMTeJihHhre opraHeJI

JihI, o6ecne'!HBaIO~Me cpyHKD;MOHMpOBaHMe KJieTKM KaK OT,ll;eJihHOro 

opraHM3Ma. 

Mhr yme ynoMMHaJIM, <ITO KJieTKa 

npOTMCTOB cop;ep:>KMT M.HTOXOH,ll;pMM. 

KTo noMHMT IllKOJihHYIO nporpaM

My, 3HaeT, 'ITO MMTOXOH,ll;pl1M - 3TO 

oKpyrJihre TeJihu;a, HMeIO~Me Hapym

Hyro MeM6paHy ' KOTOpa.H COCTOMT M3 

p;Byx cJioeB . O T BHyTpeHHero CJIO.H 

B OOJIOCTh MMTOXOH,ll;pMM BhICTynaIOT . 

BhIIl..H'IMBaHM..H - KpMCThI . IIpocTpaH

CTBO Memp;y KpMCTaMM 3anOJIHeHO Be

~eCTBOM, Ha3bIBaeMbI M MaTpMKCOM . 

MHToxoHp;pnn .HBJI.HIOTC.H MeCTOM 

npott3Bop;cTBa AT<I> M 3a 3TOT c<IeT 

o6ecne<IMBaIOT 3Heprneti KJieTO'IHhre 

opraHOM,ll;bI I1 KJieTKY B u;eJIOM . Ilo-

3TOMY MX e~e Ha3bIBaIOT «3HepreTM

'IeCKOH qJa6pI1KOH » KJieTKM . 

T e, KTO He nponycTMJI npep;hrp;y

~yro r JI a By' 3HaIOT' 'ITO MMTO

XOH,1J;pI1M He y Bcex npOTMCTOB 

KpeMHileBbIH H~PY~Hbift CKeJreT 

npeCHOBO,!VIOrO COJIHe'IHHl{a 

Polyplacocy stis ambigua 
( CKaHHP YIOIIJaH :meKTpOHHan: 

MHKpOCKODHH, MHKpOlf>OTO 

JIJO,!J;MllJibl fanoHOBOH) 
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o.zu1ttaKOBhr. Ho oKa3hrnaeTCH, OHH eCTh He y Bcex rrpocTeihnnx. Mn

Toxott,n;pun OTCYTCTBYIOT y aHa8p06HhIX rrpOTHCTOB, T. e. Tex, KOTO

pbre He HCIIOJih3YIOT KHCJiopo,n; ,ll;JIH ,ll;hIXaHHJI. 3To o6HTaTeJIH ,ll;OHHhIX 

HJIOB, IIOL!BhI H rrapa3HThI. KaKoe-TO BpeMH ,n;ame CL!HTaJIH, L!TO OTCyT

CTBHe MHTOXOH,D;PHM - 8TO rrptt3HaK ,n;peBHOCTH HJIH rrpHMHTHBHOCTH 

TaKHX opraHH3MOB. Ho OKa3aJIOCh, 11'1'0 y HHX eCTh CBOH opraHeJIJihl, 

KOTOphie IIOXO:IKH Ha MHTOXOH,lJ;pHH, HO He HMeIOT BblpOCTOB BHyTpeH

He:il: MeM6paHbI - KPHCT. 3TH opraHeJIJibl Ha3hIBaIOT rH,n;poreHOCOMa

MH. A y Tex aHaapo6HbIX rrpOTHCTOB, y KOTOpbIX HeT H rrr,n;poreHOCOM, 

o6Hapy:>KHJIH reHbI, OTBe'laIOIT(He 3a CHHTe3 MeM6paH MHTOXOH,D;PHM. 

To ecTh aHaapo6bI Kor,n;a-To MHTOXOH,D;pHH HM€JIH, HO yTpaTHJIH HX 

B'roprr11Ho. A rrr,n;poreHOCOMhI ce:il:11ac c11HTaIOT py,n;nMeHTaMH MHTO

xoH,n;prr:il:. 

EcJIH Ha6JIIO,D;aTh :>KHBhIX rrpocTe:il:rnrrx, y 6oJihillHHCTBa H3 HHX xo

porno 3aMeTHhI coKpaTHTeJihHhre BaKyOJIH. Hx MomeT 6bITh o,n;Ha, ,n;Be 

(KaK y HHqJy3opHn-TycpeJibKH) HJIH HeCKOJihKO, y HeKOTOpbIX HHcpy30-

pHM ,n;o HeCKOJihKHX ,n;ecJITKOB. 

CoKpaTHTeJihttaa BaKyOJih - 8TO BOBce He rrpocTo:il: rry3hrpeK 

c )I(H,ll;KOCThIO, crroco6HhIM COKpaIT(aTbCJI, KaK 8TO BH,ll;HO rro,n; CBe

TOBhIM MHKpocKorroM. Ha caMOM ,n;eJie, KpoMe BH,ll;HMoro rry3hipbKa 

cyIT(eCTByeT u.eJibIM KOMIIJieKc opraHeJIJI, KOTOpbIM TaK H Ha3hJBa

eTCJI « KOMIIJieKC COKpaTHTeJibHOM BaKyOJIH ». Bo3Jie co6CTB€HHO co

KP8THTeJibHOH BaKyoJIH pacrroJiomeHo CJIOJKHeiirnee o6pa3oB8HHe 

H3 MHO:>KeCTBa rry3hipbKOB p83HOro THrra HJIH H3 Tpy6011eK. l13-3a 

HeKOTOporo CXO,D;CTB8 c ry6KOM 8TY CTpyKTYPY Ha3B8JIH CIIOHrHOM 

(oT JiaTHHCKor:o spongia - ry6K8). C11HT8eTca, 11To JKH,D;KOCTh H3 

I~HTOIIJI83Mhl HaKaIIJIHB8eTCJI CH8'1aJia B CIIOHrHOMe, H3 KOTOporo 

H8rrpaBJIJieTca B BaKyOJih. BaKyOJih H rropa coKp8THTeJihHOH na

KYOJIH, KOTOpaa HaXO,ll;HTCJI Ha HapyJKHOM MeM6p8He, OKpymeHhl 

CJIO;KHOH ceTbIO H3 MHKPOTpy6011eK, 38 CL!eT pa60TbI KOTOpo:il:, ne

pOHTHO, rrporrcxo,n;HT coKpaIT(eHHe B8KyOJIH. Ho, KaK BH,D;HTe, rrprr

xo,n;HTCJI Bee BpeMJI ,n;eJI8Th orOBOPKH: «C'1HT8IOT»' «BepoaTHO». 

)J;eJIO B TOM, L!TO MeX8HH3Mhl pa60Thl MHOrHX opr8H€JIJI H HX KOM

IIJieKCOB, B TOM L!HCJie COKp8THTeJibHOM BaKyOJIH, ,n;o CHX rrop IIJIOXO 

H3y'1eHhI. 

<PyHKIJ.HH COKp8THT€JihHhIX B8KYOJie:il: - rro,n;,n;epmaHHe B KJieTo'l

HOM TeJre rrpoTHCTOB OIITHMaJibHOM KOHIJ.eHTp8IJ.HH COJie:il:. ECJIH TaKO

BYIO He rro,n;,n;epmHB8Th, KJieTKa, 38 c11eT Toro, L!TO KOHIJ.eHTP8IJ.HJI COJieM 

B Heil: BhIIlle, 11eM B OKpymaIOIT(e:il: BO,D;e, B KaKo:il:-TO MOMeHT MOJKeT 6bITh 

rrpOCTO pa30pBaHa BHyTpeHHHM OCMOTHL!eCKHM ,ll;8BJieHHeM. Ilo8TOMY 

COKpaTHTeJihHbie BaKyOJIH Bcer,n;a eCTh y rrpeCHOBO,lJ;HhIX rrpoTHCTOB 

H ,ll;8JieKO He Bcer,n;8 - y MOpCKHX. 
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A BOT qacTO npMnIIChIBaeMyIO COKpaTMTeJibHhIM BaKyOJIHM Bh!,D;eJIM

TeJihHYIO cpyHKI!MIO OHM, cy,n;H no BCeMy, He BhIIIOJIHHIOT. 0TKy,n;a B3H

JIOCh M KaK nonaJio B IllKOJihHhie M, MHOr,n;a, BY30BCKMe yqe6HMKM 3TO 

3a6Jiym,n;eHMe, HaM HeM3BeCTHO. 

n1..1TaH1..1e 

HenpeMeHHaH oco6eHHOCTh mMBoro opraHM3Ma - STO nMTaHMe. 

IIpoTMCThl Tome .D;OJimHhl nMTaTbCH, M no cnoco6aM nMTaHMH OHM oireHh 

pa3Hoo6pa3HhI. 

Bo-nepBhIX, cpe,n;M npocTettrnMx ecTh aBTOTpOcphI, KOTOphle nMTa

IOTCH nyTeM cpOTOCMHTeaa. 

Bo-BTOphIX, reTepoTpocpHhie npocTettrnMe Tome noe.n;aroT ITMII!Y 

BHernHe no-pa3HOMY. 

KaK 3HaIOT BHMMaTeJihHhie qMTaTeJIM yqe6HMKOB, KpoMe coKpaTM

TeJihHhIX BaKyoJiett B I!HTOITJia3Me reTepoTpOcpHbIX npocTettrnMX Haxo

.D;HTCH BaKyOJIM IlMII!eBapMTeJihHhie, npMqeM He3aBMCMMO OT TOro, KaK 

3TM npOTMCThI ITMTaIOTCH. 

AMe6h1, KaK M3BeCTHo, nMTaIOTCH nyTeM cparol!MT03a. IlpM STOM 

ITMII!a OXBaTbIBaeTCH nceB,n;ono,n;MHMM co BCex CTOpOH, qaCTh MeM6pa

Hhl aMe6hI CTaHOBMTCH CTeHKOH ITMII!eBapMTeJihHOH BaKyOJIII. ,Il;aJiee 

B BaKyOJih M3 l!MTOITJia3MhI ITOCTynaIOT ITMII!eBapMTeJibHhie cpepMeHThI, 

ITHII!a nepeBapMBaeTCH, a HenepeBapeHHhie OCTaTKM BbI6paChIBaIOTCH 

M3 KJieTKM. MeM6paHa BaKyoJIM npM STOM pa3pyrnaeTcH, HO ee cppar

MeHThI ITOTOM MCITOJih3YIOTCH .D;JIH ITOCTpOeHMH HOBhIX MeM6paH. 

,IJ;pyroH. cnoco6 ITMTaHMH aMe6hI - 3TO ITMHOI!MT03. IlpOMCXO.D;MT OH 

tteCKOJihKO cJiomttee, qeM STO onMchrnaeTcH B rnKOJihHOM yqe6ttMKe. Ha 

ITOBepxHOCTM r JIIIKOKaJIMKCa HaKanJIMBaIOTCH opraHMqecKMe BeII!eCTBa, 

KOTOpbie paCTBOpeHbl B Bo,n;e. qaCTh HapymHOH MeM6paHhI BnHqHBaeT

CH, M TaKMe BeII!eCTBa, BMeCTe c He60JihllIMM KOJIMqecTBOM mH.D;KOCTM, 

OKa3hIBaIOTCH B nMII!eBapMTeJihHOH BaKyOJIM, KOTOpaH OTJIMqaeTCH OT 

06b1qHOH TOJihKO KporneqHhIMM pa3MepaMM. 

Ha.n;o cKa3aTh, qTo Bee pa3ttoo6pa3He cnoco6oB 3axBaTa nMII!H 

y pa3HhIX reTepoTpOcpHhIX npOTMCTOB, no CYTII, CBO.D;MTCH K .D;BYM nepe

qMcJieHHhIM BapMaHTaM. 

TaK, y BOpOTHMqKOBhIX mryTMKOHOCI!eB Ha BepxHeM KOHI!e KJieTKII 

MMeeTCH BOpOHKOBM.D;HOe o6pa30BaHMe - BOpOTHMqOK. TOKM mM.D;KOCTH 

C03,D;aIOTCH y HMX 6MeHMeM mryTHKa. IIo,n;rOHHeMhie 3TMMM TOKaMM nM

II!eBbie qaCTIII!hI (6aKTepIIM) npMJIHnaIOT K HapymHOH noBepxHOCTM BO

pOTHMqKa. Kor.n;a MX HaKanJIMBaeTcH .n;ocTaToqttoe KOJIMqecTBO, y ocHo

BaHMH BOpOTH'wqKa 06pa3yeTCH nceB,n;ono,n;MH, Mem,n;y Hett M ITOBepxHo

CThIO KJieTKM 06pa3yeTcH yrJiy6JieHMe. B STO yrJiy6JieHMe c ttapymHott 

qacTM BOPOTHMqKa nona,n;aIOT nHII!eBhie qacTMI!hI, nceB,n;ono,n;MH MX KaK 
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6bI «CJill3hIBaeT»' 3aKphIBaH yrJiy6JieH~e, KOTOpoe npeBpaw,aeTCH B nu

w,eBapuTeJibHYIO BaKyOJih. 

8BrJieHa 3eJieHaH, Kor,n;a nuTaeTCH KaK reTepoTpocp, 3axBaThrnaeT 

Illllll,Y nyTeM IlllHOU,llT03a. 

Hm]_)y30puu-qrnJihTpaTophr, TaKue KaK uHqJy3opuwTycpeJihKa, 

KaK H3BecTHO, uMeroT KJieToqHhIH poT. OH npe,n;cTaBJIHeT co6on yrJiy6-

JieHHe (rJIOTKy), a o TOM, qTo ,n;aJihllle, yqe6HHKH yMaJiqHBaIOT. KaK 

IIllllIYT B KOMIIbIOTepHbIX noco6HHX - «ITO YMOJiqaHMIO», IlOJiyqaeT

CH, 'ITO 3TO HeKHH aHaJior poTOBOro OTBepCTHH MHOrOKJieToqHhIX JKH

BOTHhIX. 

Ha caMoM ,n;eJie HHKaKHX, KaK paHhllle rrucaJIH aHaTOMhI, «ecTe

CTBeHHhrx OTBepCTHH » Ha KJieTOLIHOM TeJie I1Hcpy30pHH HJIH ,n;pyrHX 

rrpoTHCTOB, KOHeLIHO me, HeT. Hao6opoT, u,eJIOCTHOCTh KJieToq.Hon MeM-

6paHhI HBJIHeTCH HerrpeMeHHhIM ycJIOBHeM IKH3HI1 KJieTKH-opraHH3Ma. 

Co6JIIO,D;aeTCH 3TOT npHHU,Hil ll npH IlHTaHHH I1Hcpy3opHH. rJioTo'LI

HaH BIIa,ll;HHa I1Hcpy30pllll CHa6meHa cneu,HaJihHhIMll peCHHqKaMH, 

c IIOMOIIJ,hIO KOTOpbIX IIHIIJ,a IIOCTyrraeT Ha ee ,ll;HO • .IJ:Ho rrepeKphITO MeM-

6paHOH, KOTOpaH BnHqusaeTCH, rrpeBpaw,aHCh B IlHIIJ,eBapHTeJihHYIO 

B8KYOJih. 

BaKyOJib OTllIHypOBhIBaeTCH, B pe3yJihTaTe OCHOBaHHe rJIOTKH BHOBh 

oKa3hIBaeTcH rrepeKphIThIM MeM6paHon. BaKyoJih, co.n;epmaw,aH nttw,y 

HHqJy3opHH, HaquHaeT CBOH nyTh no KJieTOqHOMY TeJiy' B 3TO BpeMH no

CTYIIHBllIHe B Hee IIHIIJ,eBapHTeJihHhie cpepMeHThI ,n;eJiaIOT CBOIO pa6oTy. 

IIepesapeHHaH nttw,a nocTynaeT B U,HTOnJia3My, saKyOJih c HenepeBa

peHHhIMH OCT8TK8Mll IlO,ll;XO,ll;llT K onpe,n;eJieHHOMY yqacTKY HapyJKHOH 

MeM6paHbI (KOTOphIH paHbllle Ha3bIBaJIH «IlOpOllIHU,a», a Cenqac 6oJiee 

HayLIHO - U,HTOIIPOKT), r.n;e ee co,n;eplKHMOe BhIBO,ll;HTCH ll3 KJieTKH, 

a caMa BaKyOJih pa3pylllaeTCH, ee cpparMeHThI ,ll;BHJKYTCH K rJIOTKe, r.n;e 

ll3 HHX cpopMupyeTCH MeM6paHa HOBOH BaKyOJIH. 

HHaqe rrpoucxo,n;uT IIHTaHMe XHIIJ,HhIX HHcpy3opttn. Yme yrroMw 

HYThIH ,ll;ll,ll;HHHYM HMeeT Ha rrepe,n;HeM KOHU,e TeJia BbipOCT, KOTOphIH 

Ha3hIBaeTcH «xo6oTOK». Ha HeM pacrroJiomeHhI SKCTpycoMhI, KpoMe 

Toro, caM xo6oToK crroco6eH ssopaqusaThCH BHYTPh TeJia, ,ll;JIH qero Hc

IIOJih3yeTCH CJIOJKHaH KOHCTpyKU,HH I13 MI1KpOTpy6oqeK. B pe3yJihTaTe 

rrapaJIH30BaHHaH ,ll;H,ll;HHHYMOM I1Hcpy3opHH BMeCTe c xo60TKOM BBOpa

qusaeTCH BHYTPh TeJia XHIIJ,HHKa, oKa3hIBaHch BHYTPH KpyrrHon nttw,e

sapuTeJihHOH BaKyOJIH. 

XttIIJ,Hhre HHC1Jy3opuu-cyKTOpHH BMecTo pTa HMeIOT crreu,ttaJihHhre 

w,yrraJihU,a, a HeKOTOpbie XHIIJ,Hbie mryTtt:KOHOCU,hI CHa6meHhI Ha rre

pe,n;HeM KOHU,e TeJia opraHeJIJIOH - KOHOH,ll;OM, KOTOpaH opraHH30BaHa 

cxo,n;HhIM co w,yrraJihU,aMu cyKTopun o6pa3oM. 3a cqeT pa6oThI MHKpo

Tpy6oqeK w,yrraJieu, HJIH KOHOH,D;a He60JihllIHe cpparMeHThI KJieTKH 
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m.epTBhI TpaHCIIOPTifPYIOTC.H B TeJIO XlIID;HMKa, r.n;e OKa3hIBaIOTC.H B IIM

ru;eBapMTeJibHhIX BaKyoJI.HX. BHernHe ::JTO BhirJI.H,ll;MT TaK, 6y,n;To m.epTBa 

BhICaCblBaeTC.H XMID;HMKOM. 0Tc10.n;a, B 'IaCTHOCTM, lI Ha3BaHMe MHqly3o

p1IH - cyKTOpMM, T. e. «Cocyru;Me». 

BepO.HTHO, HeKOTOphie MHtPY30plIM MoryT IIMTaTbC.H lI rryTeM IIM

HOIJ;MT03a, TaK KaK MX y.n;aeTC.H ycrrernHO co.n;epm.aTb B Jia6opaTOpHOH 

cpe.n;e, KOTOpa.H He co.n;epm.MT «TBep,n;OH» IIMID;M, a TOJihKO Ha6op pac

TBOpeHHhIX B Bo,n;e aMMHOKMCJIOT. TaK m.e IIMTaIOTC.H rrapa3MTM'!eCKMe 

MHtPY30pMM-aCTOMaThl (T. e. 6e3pOTbie), KOTOpbie o6MTaIOT B KpOBM xo-

3.HeB - 6eCIT03BOHO'!HhIX Jf\.MBOTHhIX lI aMqrn6MH. 

0,n;Ha 1!3 3a,n;a'I, KOTopyIO ,ll;OJIJK.eH BhIIIOJIH.HTh opraHM3M,- :3TO 

3aID;MTa OT rrpOHMKHOBeHM.H B Hero 6oJie3HeTB0pHbIX, a TO lI BOBCe 

CMepTeJibHhIX rrapa3MTOB. .D:JI.H rrpocTeHilllIX TaKOBhIMM .HBJI.HIOT

C.H BHYTPMKJieTO'IHhle rrapa3MThI - rrpoTMCThI, BMpych1 M 6aKTepMM. 

y MHOrOKJieTO'!HhIX opraHM3MOB 3TY (3aID;MTHYIO) <PYHKIJ;MIO Bhl

IIOJIH.HeT lIMMYHMTeT. 0Ka3bIBaeTC.H, eCTh CBO.H lIMMYHHa.H ClICTeMa 

lI y IlpOTMCTOB. 

Cyw;ecTByeT HeCKOJihKO rryTeif, KOTOphIMM rrapa3MThI rrpoHMKaIOT 

B KJieTKY rrpOTMCTOB. Ho HaM6oJiee pacrrpocTpaHeHhI M3 HMX ,n;Ba -

JIM6o rrapa3MT rrpo,n;eJihrnaeT npoxo.n; B Hapym.HOH MeM6paHe KJieTO'IHo

ro TeJia X03.HMHa, JIM60 npOCTO «II03BOJI.HeT» ce6.H rrporJIOTMTh. l1 B TOM, 

lI B ,n;pyroM CJiy'Iae «IIPMilleJien;» OKpym.aeTC.H MeM6paHOH, T. e. OKa3hI

BaeTC.H BHYTPM BaKyOJIM. 

06hI'IHO 3TO BaKyOJih IIMID;eBapMTeJibHa.H, TaK KaK y.n;o6Hee He rrpo

CTO yHM'ITOJK.MTh arpeccopa, a rrepeBapMTh ero. Ho M napa3MT «He ,n;peM

JieT». By,n;y'IM 3a MMJIJIMOHhI JieT 3BOJIIOD;MM a.n;arrTMpoBaHHhIMM K Ta

Koro po.n;a 3aID;MTe, MHOrMe BHYTPMKJieTO'!Hhie rrapa3MThI, TaKMe KaK 

MMKpocrropM,lJ;lIM MJIM crropOBMKM' « Hay'IMJIMCh » BHOCMTh co6CTBeHHhie 

lI3MeHeHM.H B MeM6paHy BaKyOJIM TaKMM o6pa30M, 'ITO OHa CTaHOBMTC.H 

HerrpoHMn;aeMOH ,ll;JI.H m1ru;eBapMTeJibHhIX <PepMeHTOB KJieTKM-X03.HMHa. 

B pe3yJihTaTe BaKyOJih ym.e He nMru;eBapMTeJihHa.H, a, Hao6opoT, 3aw;w 

w;aeT rrapa3MTa, HeceT ero B ce6e. 8Ty BaKyOJih TaK M Ha3hrnaIOT - CMM-

6Mo<PopHa.H, T. e. Hecyru;a.H CMM6MOHTa. 

KaK HaM ym.e M3BeCTHO, B CMM6Mo<PopHhIX BaKyoJI.HX Haxo,n;.HTC.H He 

TOJihKO rrapa3MThI, HO lI IIOJie3Hhie MJIM 6e3Bpe,n;Hhie CMM6MOHThI rrpo

TMCTOB. 

s:IAepHblM annapaT M pa3MHO>KeHMe 

IIocKOJihKY rrpoTMCThl - syKapMOThI, TO BCe OHM MMeIOT XOT.H 6bI 

o,n;Ho .H,n;po • .H,n;pa npoTMCTOB cocTo.HT M3 TaKMX m.e CTPYKTYPHhIX KoM

rroHeHTOB, 'ITO lI .H,n;pa KJieTOK MHOrOKJieTO'!HhIX,- .H,n;epHOH o6oJIO'IKM, 

xpoMaTMHa, .H,n;phIWeK, KapMorrJia3MhI M pa3JIM'IHhIX BHYTPM.H,n;epHhIX 
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BKJIIQ'l.[CHHti. Pa3JIHqJIH KacaIOTCJI pa3H006pa3HH cPopM .H,ZJ;ep I1 HX t.IHC

Jla B 0,D;HOM opr'aHH3Me npOTHCTOB. 

BoJihIIIHIICTBO npocTei1III11X o,n;HOR)].epHbI. TaKOBhI uoqTH Bee mry

THKOHOCIJ;hI H MHOrHe capKO.D;OBLie. O.n;ua1co TJ;OCTaTOLJHO qacTO BCTpe

'll3IOTCJI H MHoroH,n;epIIhJC BH.I(hl. y MHOrHX rrpoTHCTOB co CJIO/KHblM11 

)Kl13H€HHbIMH IJ;HKJiaMH 0,1.J;HOH.l-(epHbie CT3JJ;HH qepell,yIOTCJI c MHOro

H,n;epHblMI1, KaK 3TO qacTO 6b1BaeT y clJopaMHHHc]_)ep. 

IIo.n;aBJIJIIOIIJ;ee 6oJihIIIHHCTBO MHoroa.n;epHLIX rrpoTHCTOB HMeJ01' 

MopcpoJiornqecKI1 I1 cj_)yHKU,HOH3JibHO 0,L(HH3KOBbie H,n;pa, XOTH HX H Mo

ryT H3CllHTbIB3TbCJI COTHll (R:aK y mryT11KOHOCIJ;eB-OIT3JIMH, napa3HTH

py101qnx B KJIOaKe HJIH KHIIICtIHMKe 3€MHOBO,ll;HblX). 

Hoy HH¢yaop11ii H HCJ{OTOpbIX (l)opaMHHHcllep .a.n;pa pa3JIHqaJOTCH ITO 

cTpoeHHIO 11 c}JyttKu,1111. MMeIOTCH BereTaTHBHOe H.n;po (HJIH H.n;pa) - Ma

KpottyKJieyc, OTBeqarom;ee 3a c}:lyHKU,HOH11poBatt11e KJI€TKH-opraHl13Ma 

B nepHO,D; Mem.n;y pa3MHOmeHHHMl1, 11 rettepaTHBHOe .fl.U,PO (IIX 'l'Ome 

MOJKeT 6bITh HeCKOJihKO) - MllKpOHYKJieyc, OTBeLia1011.i;ee 3a rrepe,n;aqy 

ttacne,n;cTBeHHoii nttcl_)opMaU,ttH. B TaKHX cJiyLiaax roBopHT o H,n;epttoM 

,n;yaJIH3Me. 

ct>opMa H,ll,ep rrpOTHCTOB rroqT11 TaK me pa3H006pa3Ha, J{aK c:lJOpMa 

HX KJieTOK. BhIBaIOT H.n;pa c¢epIILieCKHe, KOHHl.£€CKHC, JIOIIaCTHbie, 

pa3B€TBJieHHhie, KOPOHOBH)J;Hbie, l.£€TKOBl1,ll,Hhle HT. II. Pa3Mepb1 a.n;ep 

y rrpocTellllIHX TaKme BapbHPYlOT Ol.£€Hh llIHPOKO - OT )1.0Jiell MHKpo

M€Tpa (y IIHI{onpoTHCTOB) .n;o 400 MHKpoMeTpoB. CaMbie Kpyrrtth1e 

H,n;pa llM€IO'rCH y HeKOTOphIX pa,ZJ;HOJIHpttll - IIOLITH IIOJIMHJIJIHMeTpa, 

a y o.n;ttoro (rrpaB,n;a Kpynttoro) BH,n;a H,n;po .n;ame .n.ocT11raeT 1 MM B .n;tta

MeTpe. 

KpoMe o6ecne'-lettuJI cpyttKu,11on11poBaHHH KJI€TKn-opraHH3Ma, 

a,n;po, KaK MhI 3HaeM, o6ecrreLIHBaeT xpattettne II nepe.n.a'-ly ttacJie.n;cTBett· 

HOH 11Hc}JOpMau,11n, T. e. o.n;Ha 113 era Bamtte:H:llIHX cj:lyHKu,11H - yqacTtte 

B npoU,ecce pa3MHO)K€HHH npOTHCTOB. 

,Il;JIH pa3MHOJK€HllH npOCT€i1IIIHX xapaKT€pHbl )1.Ba THIIa npou,eccOB. 

06 0)1.HOM 113 HHX IIOMHHT IlQ'lITH Bee, KTO IIOJIYLIHJI cpe.n;ttee o6pa30Ba

HHe, ---- 3TO 6ecrronoe pa3MHOJK€Hlle rryTeM )1.€JI€HHH KJI€TKH H8,ll;BOe. 

,Il;ei-:fc·rBHTeJibHo, aToT cnoco6 pa3MHO)K€HHH uau6oJiee pacrrpocTpa

HeH cpe,n;II rrpocTei-fIIIHX. B THIIll'lIHOM cnyqae KJieTOLIHOe TeJio rrpocTe:H:

IIIHx ,n;eJIIITCH Ha )1.Be O,l1;llH8K0Bhl€ ,n;oqepHHe KJI€TKH, 3TOMY npe,n;IIIe

CTByeT neptto,n; n11Tatt11n H pocTa. KJiacctt'l!ecKni-f rrp11Mep - pa3MHO)Ke

nne o6bIKHOBeHHOH aMe6bI. QqeHb B8)KHQ OTM€THTb, l.£TO pa3,ll;CJICHHIO 

.n;syx .n;oqeputtx KJieToK Bcer,n;a npe,n;IIIeCTByeT ,z:i;eJiettue H.n;pa. IlpnqeM 

,n;eJIHTCH H,n;po nyTeM MHT03a. 

BecnoJioe pa3MHOJK€Hll€ npoTHCTOB HM€€T MHOJK€CTBO BapHaHTQB. 

,Il;ame rrp11 npocToM ,n;eneHHH tta,n;Boe cym;ecTBYIOT pa3JIM'l£HH, ttanpnMep, 
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B opuettTau;nn IIJIOCKOCTII .n;eJien11H. Tai<, y capKO,ll;OBhIX onpe.n;eJieHttoti: 

IIJIOCl(OCTH .n;eJieHHH HeT, y JI<I'YTHKOHOCIJ;eB .n;eJieHtte npOHCXO,ll;HT B rrpo

.II.OJibHOM nanpaBJieIIHH, y HHC})y3op11H - B nonepe"t.fHOM. KpoMe Toro, 

cyw,ecTBYIOT pa3JIHt.IHbie BapnaH'l'hI 6ecnoJioro pa3MHomeHHH, TaKtte 

I<aK u1113oroHHR (HCIIOMHHM B036y.n;nTeJI.H MaJI.Hp1111). Mnor11e ttHcJ.)y30-

p1111 pa3MHOmaIOTCJI nyTeM IIOY:KOBRHHH, Kor.n,a .n;eJI€HH€ HepaBHOMep

HO, -- Ha M3TepHHCKOi1: J(JI€TK€ 06pa3yeTCH ne60JibllI3.H .n,oqepHf:l,H KJieT

Ka (rrot1Ka HJI116po.n;amKa), KOTopaH oT.n;eJIHeTc.H 11 yrrJihIBaeT. B o6rn;eM, 

11 B 3TOM CJIYl.Iae rrpOTllCTbI H€ orpaHl11.(llJil1Cb K3KHM-JIH6o O)J;HIIM Bap11-

3HTOM pa3MHOJKeHIIfl. 

KaK-TO peme IIOMH.HT 0 TOM, qTO B JKl13H€HHbii1: TI;IIKJI MHOI'IIX rrpo

TIICTOB BKJIIOqen IIOJIOBOi1 npou;ecc. Bo3MOJKHO, H€KOTOpb1€ llIKOJibHhle 

Yl.J:lITeJIH CTCCH.HIOTC.H 3aTpar11BaTh 3TY TeMy. 

IlOJIOBOi1: rrpou;ecc y npocTei1IIIIIX B OCHOBHbIX CBOIIX qepTaX 

COOTB€'l'CTBY€T npou;eccy OIIJIO,ZJ;OTBOpeHHH MHOI'OKJieTO"llHbIX opraHH3-

MOB. Bo BpeMH IIOJIOBOro rrpou;ecca o6pa3yIOTCH raMeThI, anaJIOI'll ITOJIO

BbIX KJieTOK. Onn, KaK II IIOJIOBbI€ KJieTKll, rarrJIOll)J;Hhl, T. e. llM€lOT He 

.n;so:H:noH' a o.n;11napHbii1: na6op xpOMOCOM. Ho, B OT JIHqne OT IIOJIOBhIX 

KJI€TOK, raMeTbI npOCTeHrnux rrpe.n;cTaBJI.HlOT co6oi1: CaMOCTO.HT€JibHbl€ 

KJI€TKH-opratt113Mb1. On11 MoryT 6bITb nneUine neoTJIMqJIMbI OT 06b1q

HbIX B€I'€T3TllBHbIX CTa.n;11H, KaK y H€KOTOpbIX )f{I'YTIIKOBbJX, llJlll OT

JIHqaThCH OT HHX, KaK, HanpHMep, y MaJIHpHHHOI'O IIJI33MO.D;HH. 

06pa3ylOTC.H raMeTbI rryTeM Mei1:o3a, TO €CTb IIOJIOBOH rrpou;ecc 

BKJIIO"l{3€T o6pa30BaHM€ raMeT ll llX KOIIYJIHIJ;HIO. Ilpll KOilYJIHIJ;HH ra

MeTbl 06'b€,ll.HHHIOTCH B 0,ll.HY KJI€TKy, ll IIOJiyqaeTCH yme ,IJ;HIIJIOH.D;HbIH 

opraHH3M. 

Oco6b1M o6pa3oM npoTeKaeT noJionoH npou;ecc y 11Hcpy3op11:ll -

KOH'blOI'3IJ;HJI. fJiaBHhIM OTJIH"l{HeM KOH'hl0rau;rr11 OT KOIIYJIJIIJ;HH .HBJIH

€TCJI TO, "l{TO npH KOH'hIOrau;HH ne rrpOHCXO.n;HT IIOJIHOI'O CJIH.HHHH .n,ayx 

oco6e:H. 

Ilpou;ecc I-\'.OH'blOI'3I~HH CBO,ll.llTCH K CJie,r.i;yIOIIJ,eMy: ,n;ne KJieTKH 

c6JIHIB3IOTCJI 11 coe.n;HHHlOTCH ,n;pyr c .n;pyroM 6oKOBbIMH CTOpOH3MH 

HJIH, peme, rrepe,t.i;HHMH KOHI~aMH TeJia. BereTaTHBHOe H,n;po, MaKpOHy

KJieyc, pa3pyUI3€TCH, a MHKpOHYKJieyc .n;eJittTC.H rryTeM Mello3a, B pe-

3YJihTaTe qero o6pa3yIOTCH ,n;Ba raIIJIOll,ll;HbIX .H,n;pa. Ilo 0,ZJ;HOMY 113 HHX 

oc·raeTCJl B KaJK.n;oH KJieTKe (OHM II33hIB3lOTCH CTaIJ;HOHapHbJMH). ,I(By

MJI .n;pyrHMH (OHH H33blB3JOTCH 
0

MHrp11pyrorn;HMI1) HH¢yaopMll 06Me

Ill1Ba10TCH. Kam,n;oe H3 a.n;ep-MnrpaHTOB cJIHBaeTcH co cTau;uottaptthlM 

a.n;poM, rrocJie qero oco611 nncpyaopuli: OT,n;eJIHJOTCH .n,pyr OT .n;pyra. Ila 

o6paaoBaBUierocJI B peayJihTaTe ,n;urrJion.n;noro H,npa B KaJK,n;oll oco611 aa 

cqeT cepHH .n,eJiennH (MHT030B) c}JOPMIIpyIOTCH HOBbie MHKpOHYKJieyc 

11 MaKpOHYKJieyc. 
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EcJIH BHHMaTeJibHO rrepe"IHTaTb Bee HaITMCaHHOe, CTaHOBHTCH no

HHTHO, 'ITO ceKcyaJibHhie rrpou.ecChI y rrpOTHCTOB o6hI"IHO He conpo

Bomp;aIOTCH yBeJIM"IeHHeM "IMCJia oco6e:i1:, T. e. co6CTBeHHO pa3MHO

.meHMeM. YBeJIH"IMBaIOT CBOIO "IMCJieHHOCTh OHM nyTeM pa3HhIX qlopM 

6ecnoJioro pa3MHOIBeHMH. Il03TOMY cneu.MaJIMCThI o6bI"IHO H36eraIOT 

ynoTpe6JIHTh no OTHOllleHHIO K 3TMM opraHM3MaM noHHTHe «nOJIOBoe 

pa3MHO:>KeHHe»' a rOBOPHT BMeCTO 3TOro 0 noJIOBOM npou.ecce. 

OpvieHTau,viSt 
B rJiaBe o BMp;ax «M3 yqe6HIIKa» II B 3TOM rJiaBe Mhr yme 03HaKOMII

JIIICh B o6w;IIx qepTax c TeM, KaK KJieTKa-opraHII3M npOTHCTOB /];BM:>KeT

CH, pa3MHomaeTcH, nMTaeTcH. OcTaJioch BhIHCHHTh, KaK npocTeiIUlMe, 

OCTaBaHCh Ha KJieTO"IHOM ypOBHe opraHH3aU.MM, yMyp;pHIOTCH opIIeHTM

poBaTbCH B OKpy:>KaIOw;eM HX MMpe M Y3HaIOT ce6e nop;o6HhIX. 

IlpOCTellIIIHe He o6Jia,D;aIOT pecpJieKCaMII. 8TO nOHHTHO, reJieM II fop

BaT Bep;h He HaIIIJIM pecpJieKTOpHOll p;yrM p;ame y «CJIO:>KHhIX» HHQ_ly30-

pn:i1:. A peaKU.MII He o6Jiap;aIOw;nx peQ.JJreKcaMII opraHII3MOB Ha BHeIII

n:ne pa3p;pameHHH npHHHTO Ha3hIBaTh TaKCMCaMM. 

,ZJ;eiiCTByIOw;He Q_)aKTOpbI, BhI3hIBaIOw;IIe Te MJIM MHhre TaKCHChI 

npOCTellIIIHX, MMeIOT pa3JIM"IHhill xapaKTep - OHM MOryT 6hITh XII

MH"!eCKHMII, MexaHM"!eCKMMM, TepMII"!eCKMMM, CBeTOBhIMM, 3JieK

TPH"IeCKHMM. B 3aBMCMMOCTH OT xapaKTepa Q.laKTopa pa3JIM"!aIOT 

n TaKCMChl - xeMOTaKCHC, Q.lOTOTaKCHC, TepMOTaKCIIC, raJibBaHOTaK

CHC HT. n. 

IIpoHBJIHIOTCH TaKCIIChI KaK ,n;BII:>KeHMe KJieTKM Toro HJIII IIHoro 

BHp;a npOTIICTOB no nanpaBJieHMIO K MCTO"IHMKY pa3,n;pa:>KeHHH IIJIH OT 

Hero. EcJIM npoTMCT p;BM:>KeTCH K IICTO"IHMKy, TaKcuc Ha3hIBaIOT noJio

mnTeJihHhIM, eCJIH Hao6opoT - OTpIIU.aTeJihHhIM. 

PeaKU.HH na CBeT Ha3hrnaeTCH Q_loTOTaKCHCOM. ,lJ;JIH MHOrMX reTepo

TpOcpHbIX npocTeMIIIMX xapaKTepeH OTPIIU.aTeJihHhr:iI Q_loToTaKcIIc. Bo

Jiee Toro, y aMe6 CBeT BhI3bIBaeT IIIOKOBYIO peaKU.MIO. IlpII BHe3anHOM 

ocBew;eHMH OHM ocTaHaBJIIIBaIOTCH. CocTOHHIIe IIIOKa npoxop;IIT npII 

noMew;eHHM aMe6hI B TeMHOTy. 

RaK "IMTaTeJIM HaBepHHKa caMII p;ora,n;aJIMCh, Q.JoToTaKCMC y aBTO

TpoqrnhrX npoTHCTOB nono:>KHTeJihHhIM. B OTJIH"!He OT aMe6, y 3BrJieH 

IIIOK Ha6JIIO,D;aeTCH npH pe3KOM ocna6JieHIIII OCBew;eHIIH. 

y aBTOTpOQ.lHhIX mryTIIKOBhIX HMeIOTCH cneu.naJibHbie opraHeJI

JihI, KOTOphre o6ecne"IIIBaIOT cpyHKU.HIO Q_loToTaKcnca. ,ZJ;onroe BpeMH 

C"IHTaJIII, 'ITO 3TY Q.lyHKU.HIO BhinOJIHHeT oco6aH, OKpaIIIeHHaH 06hI"IHO 

B :>KeJITo-opaHmeBbill U.BeT CTPYKTypa - CTHrMa, HJIH « r Jia30K ». 8TH 

ycTapeBIIIIIe CBep;eHHH ynopHO npop;OJI:>KaIOT TIIpamMpOBaTb B yqe6-

HIIKaX. 
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0,n;HaKo ew;e B Hal.JaJie XX Beirn crreu;naJIMCThI o6HapymMJIM, 

l.JTO MHOrMe mryTMKOHOCIJ;bI, y KOTOpbIX CTHrMa OTCYTCTByeT, BIIOJI

He ycrreIIIHO opMeHTHPYIOTCH no HarrpaBJieHHIO K HCTOl.JHHKY CBeTa. 

Ho KaK? 

IloncKaMII OTBeTOB Ha 3TOT Borrpoc rrpOTHCTOJIOrII 3aHHMaIOTCH 

y.me 6oJiee 150 JieT. IloJiaraJIH, l.JTO CBeTOl.JYBCTBHTeJibHOCTbIO o6Jia

.n;aeT OCHOBaHMe mryTMKa. Ilos,n;Hee ycTaHOBHJIII, l.JTO qyBCTBHTeJib

HOCTbIO K CBeTy, BepOHTHO, o6Jia,n;aeT BHyTpeHHHM yqacTOK KJieToq

HOM MeM6paHhI, rrpnl.JeM II y aBTOTpocpHbIX My reTepoTpoclmhrx rrpo

CTeMIIIMX. 

y .mryTIIKOHOCIJ;eB cpoTopeu;errTop - 3TO yqacTOK MeM6paHhI, KO

TOpbIM HaXO,!l;IITCH B03Jie OCHOBaHIIH .mryTMKa. Bee rrpocTeMIIIHe, .B TOM 

l.JIICJie .mryTMKOBbie, IlpM ITJiaBaHIIH Bpaw;aIOTCH BOKpyr rrpo,n;OJibHOM 

OCII TeJia, T. e. K HCTOl.JHMKY CBeTa KJieTKa nooqepe,n;Ho ITOBepHyTa TO 

CTopoHoiI TeJia c cpoTopeu;enTopoM, TO 6es Hero. CooTBeTCTBeHHO, Jiyqn 

CBeTa nona,n;aIOT TO npHMO Ha peu;enTop, TO CHal.JaJia npoxo,n;HT CKB03b 

BCIO KJieTKY H, COOTBeTCTBeHHO, OCJia6JIHIOTCH. B pe3yJibTaTe Ha pe

u;enTOp ITOCTynaeT CBeTOBOM CIIrHaJI rrepeMeHHOM IIHTeHCHBHOCTH. Ilo 

CHrHaJiy cpoTopeu;enTopa .mryTHK (HJIH .mryTHKH, ecJIH HX HeCKOJibKO) 

Hal.JHHaeT pa6oTaTb TeM HHTeHCHBHee, qeM BbIIIIe HHTeHCHBHOCTb CBe

Ta. B pesyJihTaTe KJieTOl.JHOe TeJio mryTMKOHocu;a npn Kam,n;oM noBbl

IIIeHMH IIHTeHCHBHOCTII CBeTOBOro CHrHaJia IlOBOpal.JHBaeTCH Ha onpe

,n;eJieHHbIM yroJI no HanpaBJieHMIO K HCTOl.JHHKY CBeTa II O,!l;HOBpeMeHHO 

6hICTpee ,!l;BHJKeTCH Bnepe.n; H 6hICTpee Bpaw;aeTCH. qaCTOTa H3MeHeHIIM 

HHTeHCHBHOC'fII CBeTa BOapacTaeT, l.JTO ew;e 6oJiee YCIIJIHBaeT CMrHaJI Ha 

peu;enTop. M .mryTIIKOHoceu; c MaKcMMaJihHO B03MOJKHOM cKopoCThIO 

,!l;BIIJKeTCH K HCTOl.JHHKY 3HeprMH. 

Ho saqeM Tor.n;a CTMrMa? M KaK oHa ycTpoeHa, ecJIM sTo He nyshrpeK 

co CBeTOl.JYBCTBHTeJibHbIM ITHrMeHTOM, KaK Cl.JHTaJIH pamle? 

KaK noKa3aJia SJieKTpOHHaH MHKPOCKOIIHH, CTHrMa - 3TO qaw;e 

Bcero qacTh XJIOpOITJiaCTa, co.n;ep.maru;aH ITIIrMeHTbI. y HeKOTOpbIX mry

TIIKOBbIX CTHrMa YCHJieHa .n;onOJIHIITeJibHbIMH CBeTonpeJIOMJIHIOIIJ;HMH 

CTpyKTypaMH, TaK l.JTO BHeIIIHe HHOr,n;a .n;a.me HaITOMIIHaeT rJia3 npIIMM

THBHbIX MHOrOKJieTOl.JHbIX JKIIBOTHbIX. 

KaK noKasaJIII yKpaIIHCKMe yqeHhre H. II. MacmK, IO. M. Ilocy,n;IIH 

Hf. f. JlIIJIHIJ;KaH, CTHrMa pa6oTaeT He KaK peu;enTOp, a KaK pecpJieK

TOp, OTpamaIOIU;HM CBeT, H KaK .n;ncppaKIJ;HOHHaH peIIIeTKa, MeHHIO

ru;aH ero xapaKTepncTIIKY. EcJIII Jiyqn cBeTa nona,n;aIOT Ha TY cTopoHy 

KJieTOl.JHOro TeJia .mryTMKOHOCIJ;a, Ha KOTOpoiI Haxo,n;HTCH CTHrMa, TO 

yqacTOK MeM6paHbI, KOTOpbIM HBJIHeTCH cpoTopeu;enTopoM, noJiyqaeT 

CMrHaJI, paBHbIM cyMMe HHTeHCHBHOCTeM rra.n;amw;ero CBeTa II CBeTa, oT

pa.meHHOrO CTMrMOM. EcJIH OCBeru;aeTCH npOTHBOIIOJIOJKHaH OT CTHrMhl 
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CTOpoHa KJieTKII, qlOTopeu;errTop rroJiy'laeT CIIrHaJI, KOTOphIH, Hao6o

poT, ocna6neH 3a c<1eT rrpoxomp;eHIIH cBeTa <1epe3 KJieTKY, a TaK:tKe 3a 

C'leT ero OTpa:tKeHIIH CTIIrMoi1:. To eCTh rrpII HaJIII'IIIII CTIIrMhI rrpoIIcxo

,ll;HT 3Ha'IIITeJihHO 6onee CIIJihHhie II3MeHeHIIH IIHTeHCIIBHOCTII CBeTOBO

ro CIIrHaJia, KOTOphill IIOCTyrraeT Ha peu;errTop, •reM rrpII ee OTCyTCTBIIII. 

CTIIrMa opraHH3yeT cBeTOBoi1: CIIrHaJI, MJIII, KaK roBopHT clm3IIKM, ero 

MO,ll;YJIMpyeT, 'ITO crroco6cTByeT 6onee 3cpcpeKTIIBHOM cpoTOOpIIeHTau;IIII 

rrpOTIICTOB. 

PeaKI!MH rrpoTMCTOB Ha TeMrrepaTypy Ha3hrnaeTcH TepMoTaKCIICOM. 

B 3KcrrepIIMeHTax rrpocTei1:urnx (HanpttMep, IIHcpy3opIIi1:) noMeID;a

JIII B npo.n;onroBaThIM cocy.n;, KOTOphIH no.n;orpeBaJICH TaKMM o6pa3oM, 

'IT06hI B,ll;OJih Hero ITOBhIIIIaJiaCb TeMnepaTypa. B pe3yJihTaTe MHcpy-

30pMII co6ttpaJIMCh 6JIII:tKe K cepep;IIHe cocy.n;a, TaM, r.n;e TeMnepaTypa 

BO,ll;hI, BepOHTHO, 6bIJia ,ll;JIH HMX OIITIIMaJihHOM. llHTepeCHO, 'ITO eCJIII 

KYJihTYPY IIHcpy30pIIi1: co.n;ep:tKaTh, ITOCTerreHHO ITOBhIIllaH MJIII, Hao6o

poT, ITOHII:tKaJI TeMnepaTypy, OHII MoryT a.n;anTMpOBaThCH K TeMnepaTy

pe, KOTopaH paHee 6hIJia ,ll;JIH HIIX HenpIIro,n;Ha MJIII .n;ame CMepTeJihHa. 

EcJIII KyJihTYPY TaKIIX IIHqJy30PIIM OITJ!Th rrpoBepMTh Ha TepMOTaKCIIC, 

OKa:tKeTCH, 'ITO 30Ha OITTIIMyMa y HIIX TO:tKe CMeID;aeTCH B o6JiaCTh 6onee 

BhICOKMX IIJIM 6onee HII3KMX TeMnepaTyp. 

PeaKI!IIH Ha npIIKOCHOBeHIIe - TIIrMOTaKcttc - y rrpocTettrnIIx 

o6hI'IHO oTpIIu;aTeJihHaH. IlpII npIIKOCHOBeHMM K nepep;HeMy (B p;aHHhIH 

MOMeHT ,ll;BII:tKeHIIH) KOHI!Y TeJia ITOJI3YID;ei1: aMe6bI npOIICXO,ll;IIT BTJirW 

BaHIIe nceBp;onop;IIM, K 3ap;HeMy - ycKopeHIIe ,ll;BII:tKeHMH. 

y MHcpy30pIIi1: 3Ta peaKI!IIH CJIO:tKHee. y MHOrIIX II3 HIIX Ha nepep;HeM 

MJIII 3ap;HeM KoHu;e TeJia IIMeIOTCH oco6bie 'IYBCTBIITeJihHhie peCHII'IKII, 

Ha3hrnaeMhie TIIrMoTaKTIIJihHhie. TaKIIe _ IIHcpy3opIIII rrpe.n;no<IIITaroT 

He ITJiaBaTh, a BpeMeHHO MJIII ITOCTOJIHHO npIIKpenJIHThCH K cy6cTpaTy. 

Il03TOMy TMrMOTaKCIIC y HIIX ITOJIO:tKIITeJihHhIH, c ero ITOMOID;hIO OHII 

BhI6IIparoT no.n;xo.n;HID;IIH ,n;JIH ce6JI cy6cTpaT. 

IlocKOJihKY npoTMCThI HBJIHIOTCH o6IITaTeJIJIMM :IKII,ll;KOCTII, TO eCTh 

y HIIX II peaKu;IIH Ha ,ll;BM:tKeHIIe BO,ll;hI - peoTaKCIIC. MHorIIe MH<llY30pIIII 

M aMe6bI npM ITOMeID;eHIIM IIX B ITOTOK BO,ll;hI c ITOCTOHHHhIM HanpaBJieHW 

eM OpMeHTIIPYIOTCH npOTMB Te'leHIIH, ,n;eMOHCTPIIPYH ITOJIO:tKMTeJihHhIM 

peoTaKCIIC. 3To IICITOJih3YIOT II306peTaTeJibHhie npOTMCTOJIOrM, eCJIII MM 

HY:tKHO OCTaHOBMTh, 'IT06bI II3Y'IIITh :tKIIBheM, 6hICTPO ITJiaBaIOID;IIX npo

CTeMIIIIIX. ,lJ;ocTaTO'IHO no.n;o6paTh CKOpOCTh ITOTOKa, paBHYIO CKOpOCTII 

ITJiaBaHIIH KaKoM-HII6y,n;h IIHcpy3opIIM, - II ynpHMhill rrpOTMCT 6yp;eT 

ynopHO ITJlhITh npOTIIB Te'leHIIH, OCTaBaJICh npII 3TOM Ha MeCTe - no.n; 

o6'heKTMBOM MIIKPOCKOITa. 

MHorIIe mryTIIKOHOCI!hI M IIHcpy3opIIII pearIIpyroT Ha 3eMHOe npw 

TH:tKeHIIe (reoTaKcttc). 06hI'IHO reoTaKCIIC oTpIIu;aTeJieH - npocTei1:urne 



lnaaa 5. KneTKa-opraHl!13M 75 

KOHu;eHTPMPYIOTCJI B BepxHeil ~racTM cocy,n:a c KYJihTypoH:. IIomaJiyH:, 

nepBbIMM 3TY oco6eHHOCTh HaqaJIM MCnOJih30BaTb aKBapMyMMCThI, 

qT06bI ou;eHMTh COCTOJIHMe KYJihTYPhI MHC]_)y30pMH-TycpeJieK, KOTOpbr

MM OHM no,n:KapMJIMBalOT MaJibKOB pbI6. EcJIM MHcpy3opMJIM «nJIOXO», 

OHM ,n:epmaTCJI B6JIM3M ,n:Ha, eCJIM «XOpOllIO» - BBepxy 6aHKM c KyJih

Typo:H. 

IloTOM OKa3aJIOCh, qTo 3Ta oco6eHHOCTh oqeHb y,n:o6Ha npM M3yqe

HMM BJIMJIHMJI HeBeCOMOCTM Ha :lKMBhie opraHM3MhI. 3a cnoco6HOCTh 

K reoTaKCMCY HeCKOJibKO BM.ll:OB MHcpy3op11:H 6hIJIM y,n:ocTOeHhl noJieTa 

B KOCMOC. 

PeaKIJ;MJI Ha nocTOJIHHhIH 3JieKTpMqeCKMM TOK Ha3bIBaeTCJI raJih

BaHOTaKCMCOM. qarn;e Bcero B 3TOM CBJI3M ynOMMHalOTCJI napaMeIJ;MM. 

EcJIM K KYJihType c «TycpeJihKaMM» no,n:BeCTM nOCTOJIHHhIM TOK HeBhI

COKOI'O HanpJI:>KeHMJI - OHM HanpaBJIJIIOTCJI K OTpMu;aTeJibHOMY noJIIO

cy - KaTo,n:y • .IJ:eJiaIOT OHM 3TO, BnpoqeM, «He C03HaTeJihHO». IlpOCTO 

nOCTOJIHHhIH TOK npMBO.ll:MT K 6MeHMIO peCHMqeK B o,n:HOM HanpaBJieHMM. 

0,n:HaKO ,n:pyrMe BM.ll:hl MHcpy30pMH M JKI'YTMKOBhie nJihIBYT no HanpaB

JieHMIO K aHo,n:y, eCTh M TaKMe ynpJIMIJ;hI, KOTOphre ,n:BMJKYTCJI nonepeK 

CMJIOBhIX JIMHMM 3JieKTpOMal'HMTHOI'O nOJIJI. 

Ho caMhIM Ba:lKHhIM B JKM3HM npoTMCTOB JIBJIJieTcJI xeMoTaKCMC. 

BJIMJIHMe XMMMqeCKMX cpaKTOpOB Ha Bee CTOpOHhl JKM3HM npocTeMllIMX 

orpOMHO M ero npOJIBJieHMJI qpe3BhrqaHHO pa3H006pa3Hbl. 

y aMe6 KOHTaKT KaKMX-JIM6o Bern;ecTB c noBepXHOCThlO KJieTRM BbI-

3bIBaeT BTJII'MBaHMe nceB,n:ono,n:MH M M3MeHeHMe HanpaBJieHMJI ,n:BMJKe

HMJI. OTpMu;aTeJihHhIH xeMOTaRCMC Ha6JI10,n:aeTCJI y 3TMX npOTMCTOB no 

OTHOllleHMIO K CJia6hIM rn;eJioqaM M KMCJIOTaM, caxapy' ,n:MCTMJIJIMpOBaH

HOM Bo,n:e. 

HeROTOphre Bern;ecTBa (KMCJIOThI, rn;eJioqM) M TOKc11qHhre Bern;ecTBa 

y MHcpy3op11:H TOJKe Bhl3bIBalOT OTpMu;aTeJibHhIM TaKCMC, KOTOpbIM ern;e 

Ha3hIBalOT peaKu;MeM M36eraHMJI M MCnOJih3YIOT B 6MOTeCTMPOBaHMM. 

0,n:HaKO CJia60KMCJihie paCTBOpbl Bbl3hIBalOT y HeKOTOpbIX MHcpy3opMH, 

HanpMMep TycpeJieK, nOJIO:lKMTeJibHhIH xeMOTaKCMC. 

XeMoTaRcMc MrpaeT pellla10rn;y10 poJih B OThICRaHMM M Bhr6ope nMrn;M 

npocTeMllIMMM, noJIOBOM npou;ecce, pacceJieHMM. 

B 3aMeqaTeJihHO MHTepecHOM HayqHo-nonyJIJIPHOM cpMJihMe cTy,n:MM 

«KMeBHayqcpMJihM» «.H3bIK :lKMBOTHhIX» eCTh Ra,n:phl c xaoTMqHO nJia

BalOlli;MMM MHcpy30PMJIMM. IlpM 3TOM .ll:MKTOp coo6rn;aeT, qTo Ha 3TOM 

ypOBHe opraHM3aIJ;MM :lKMBOTHhie ern;e HMKaK Mem,n:y co6o:H He 06rn;a10T

CJI. K comaJieHMIO, cpe,n:M KOHCYJihTaHTOB cpMJihMa He 6hrJio cneu;MaJIM

cTa no MHcpy3opMJIM, TaK RaK B 60-70-e I'O.ll:hl xx CTOJieTMJI, KOI',n:a 3TOT 

cpMJihM CHMMaJICJI' yqeHbie yme pacnoJiaraJIM nepBbIMM CBe,n:eHMJIMM 

o TOM, KaK npocTeHllIMe «o6rn;aIOTCJI» Mem,n:y co6o:H. 
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,UeJIO B TOM, qTo B mH3HH ITPOTHCTOB eCTb MOMeHThI, Kor.n;a Heo6-

XO,!l;HMO pacIT03HaBaTh ce6e ITo.n;o6HhIX. B ITepny10 oqepe.n;h :3To CBfl3aHo 

c pa3MHOmeHIIeM :3TIIX opraHH3MOB, qaru;e Bcero - c ITOJIOBhIM ITpo

l(eCCOM. HaITpIIMep, ,!l;Jifl po.n;cTBeHHIIKOB anrJieHhI - mryTIIKOBhIX 

IIJIH MaJiflPIIHHOrO ITJia3MO,!l;IIfl - :3TO KOITYJiflIJ;IIfl, Kor.n;a .n;ne raITJIO

II,IJ;tlbIX KJieTKII-raMeTbI CJIIIBalOTCfl, ,!l;Jifl IIHq)y30pIIM - KOH'hIOrau;IIfl. 

Ho ,!l;Jifl Toro qT06hI CJIIITbCfl IIJIII o6'he,!l;IIHIIThCfl B ITapy, Ha.n;o, KaK 

MIIHIIMYM, HaHTII oco6b cnoero BII,!l;a II o6MeHflTbCfl c Hell KaKIIMII-TO 

CIIrHaJiaMII. 

y Tex ITpOTIICTOB, KOTOphre pa3MHomaIOTCfl TOJihKO 6ecITOJibIM ITy

TeM, KaK aMe6a, Tome ecTh cJiyqaII, Kor.n;a HeCKOJibKO oco6eiI o.n;Horo 

BII.n;a co6IIpalOTCfl BMeCTe II 06'be,!l;IIHfllOTCfl B o.n;Hy KJieTKY HJIII ITpo

CTO oqeHh ITJIOTHO ITPIIMhIKaIOT .n;pyr K .n;pyry. ToqHo HeII3BeCTHO, 3a

qeM OHII :3TO .n;eJialOT, ITpe.n;ITOJiaraIOT, qTo ,!l;Jlfl Toro, qTo6hI COBMeCTHO 

c'heCTh cJIIIllIKOM KPYITHyIO .n;o6hrqy. KaK Bbl yme 3HaeTe, o6'he.n;ttHflIOT

cJI B O,!l;IIH ITJia3MO,!l;IIH II 0,!l;IIHOqHbJe KJieTKII HeKOTOpbIX CJIH3eBIIKOB. 

Bo BCJIKOM cJiyqae, ITOHJITHO, qTo H aMe6aM II CJIII3eBIIKaM Heo6xo.n;ttMa 

,!l;JIJI :3Toro CIIrHaJihHaJI CHCTeMa. 

HeKoTophre nmpy3opIIII 3IIMYIOT, co6ttpaHch Ha .n;He no.n;oeMoB 

n KPYITHhre (5-8 MM .n;IIaMeTpoM) lllapoo6pa3HhJe cKOITJieHIIfl. TaKIIe 

« lllapOBhie CKOITJieHIIJI » HacqlfTbIBalOT COTHII TblCJiq oco6ei1:. KoHeqHo 

me, IIHcpy3opHH co6IIpalOTCJI B TaKIIe rpyITIThI He CJiyqaHHO. 

I1HTepecHei1:lllaH ITpo6JieMa pacIT03HaBaHIIH ITpocTeMllIHX yme .n;an

Ho H ycITellIHO pa3pa6aTbIBaeTCJI CITeu;IIaJIIICTaMH ITO pa3HhIM rpyITITaM, 

HO 6oJibllle ncero nttcpopMau;nn ITOJiyqeHo ,!l;Jifl HHcpyaoptti1:. 

0Ka3aJIOCh, qTo cyru;eCTBYIOT .n;na MexaHH3Ma, c ITOMOlll;blO KOTOpbIX 

IIHCllY30pIIn MoryT pacIT03HaBaTh oco6n cnoero nn.n;a. 

IlepBbIH H3 HHX OCHOBaH Ha BhI,!l;eJieHHH KJieTKaMII HHcpyaopniI 

B OKpyma10ru;y10 cpe.n;y oco6bIX cnrHaJihHbIX Beru;ecTB - cpepOMOHOB. 

HaITpIIMep, ITOITaB n 6JiaroITpIIHTHhie ycJIOBHH, c tt36hITKOM ITttru;n, HH

rl)y3opnH HaqnHaeT BbI,!J;eJIJITb B 0Kpyma10ru;y10 cpe.n;y cpepoMOH, KOTO

pbIH ITpHBJieKaeT .n;pyrne oco6n Toro me nn.n;a. 8Ttt HHc}:>y3opnn Tome Ha

qnHaIOT CHHTe3npoBaTb qlepOMOH. qeM 60Jibllle HHcpy3opni1: CKaITJIHBa

eTCJI B :3TOM MecTe, TeM Bhlllle KOHIJ;eHTpau;nH cpepOMOHa H TeM 60Jihllle 

oco6ei1: cnoero nn.n;a ITPIIBJieKaeTcH. TaKne CIIrHaJibHhie neru;ecTBa Ha-

3hIBaIOT clJepoMoHaMn arperau;nn. Bo MHoroM 3a cqeT TaKnx ITpou;eccon 

ITpOCTeHllIIIe He paBHOMepHO pacITpe.n;eJieHbI ITO TOJiru;e BO,!l;bI B Bo.n;oeMe, 

a co6npalOTCJI B rpyITITbI B ITpe.n;eJiaX MHKp06HOTOITOB HJIH «MHKpOaKBa

PHYMOB »' 0 KOTOpbIX peqb llIJia paHhllle. 

AttaJiornqHhIM o6pa30M oco6h ttHcpyaopnn, KOTopaa cptt3HOJIO

rnqecKH rOTOBa K ITOJIOBOMy ITpou;eccy' BhI,!l;eJIJieT B OKpyma10ru;y10 

cpe.n;y cpepOMOH, ITPHBJieKa10ru;niI TaKylO me rOTOBYIO K CITapnBaHHIO 
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oco6b CBOero BH,n;a. 8TH Beru;eCTBa TaK H Ha3bIBaIOTCH - cpepOMOHhl 

crrapirnaHHH. 

Ho IIPH KOIIYJIHJJ;HH HJIH KOH'bIOrau;HH MaJIO «opraHH30BaTh» CKOII

JieHHe «CBOHX». Ha,n;o eru;e H HaJia,ll;HTh Ha,n;emHoe pacrro3HaBaHHe oco-

6e:i1: CBoero BH,n;a • .Ii:JIH STOro ,ll;HCTaHJJ;HOHHOro MeXaHH3Ma Ha 6a3e cpepo

MOHOB yme He,n;ocTaTO'IHO. 

KaK OKa3aJIOCh, Ha KJieTO'IHOM MeM6paHe rrpoTHCTOB HMeIOTCH oco-

6hre yqacTKH c MOJieKyJiaMH ,n;Byx THIIOB. ITpH KOHTaKTe Mem,n;y KJie

TO'IHh!MM TeJiaMM STM rrapbl MOJieKyJI B3aMMO,n;eifcTBYIOT ITO rrpMHJJ;MIIY 

«KJIIO'I - 3aMOK». EcJIM MOJieKyJihI rro,n;xo,n;HT ,n;pyr K ,n;pyry, OHH o6pa-

3YIOT KOMIIJieKC, reHepMpyIOIIl;MM CMrHaJI «CBOM», KOTOpb!M 3arrycKaeT 

rrpou;ecc KOH'hIOrau;MM MJIM KorryJIHJJ;HM. EcJIH B3aHMo,n;eifcTBMH MOJie

KYJI HeT - HM'Iero He rrpoMcxo,n;HT. 

0Ka3hrnaeTCH, TaKMM me o6pa30M XMIIl;Hhie HHcpy3opMM Y3HaIOT 

oco6e:i1: CBOero BM,n;a, KOTOpb!X He rroe,n;aIOT. TaKHe MeM6paHHhie KOM

IIJieKCbl MOJieKyJI, MJIM MapKepbl, Ha3bIBaIOT aHTMKaHHM6aJIHTaMH. 

TaK 'ITO rrpoTHCThI ycrreIIIHO paspa6oTaJIH CMCTeMy pacrrosHaBa

HMH «CBOM - 'IYJKOM» sa,n;oJiro ,n;o Toro, KaK ee BHe,n;pMJIM B 6oeBOM 

aBHaJJ;MM. 

Ho cyru;ecTBYIOT M MexaHM3MhI pacrrosHaBaHMH qymepo,n;Horo 6ew 

Ka MJIM KaKMX-TO Beru;ecTB, KOTOphre MoryT 6b!Th Bpe,n;Hhl MJIM IIOJie3Hhl 

,ll;JIH IIpOTMCTOB. 

KaK 6bIJIO rroKa3aHo Ha rrpMMepe MHcpysopMif, OHM crroco6HhI 

BKJIIO'IaTb B rJIHKOKaJIMKC MOJieKyJihl HOBb!X ,ll;JIH HHX Beru;ecTB M rre

pe,n;aBaTh MHc};lOpMaJJ;MIO B BM,n;e STHX MOJieKyJI OT MaTepMHCKHX oco-

6e:i1: K ,n;oqepHMM B Te'IeHMe HeCKOJihKMX ,n;eCHTKOB 6eCIIOJib!X IIOKOJie

HHM. To eCTh TaKoif MexaHM3M pa6oTaeT KaK cBoeo6pasHaH «rraMHTh» 

KJieTOK. 

IToKa He'ITO rro,n;o6Hoe o6HapymMJIH TOJihKO y o,n;Horo BH,n;a MHc};ly

sopMM, KOTOphIM xopoIIIo JKMBeT B KYJihType. B KYJihTYPY c TaKMMH 

MHCpysopMHMM ,n;o6aBJIHJIM MHCYJIMH, M 'Iepe3 HeKOTOpoe BpeMH STM HH· 

cpysopMM MOrJIH pearMpOBaTh Ha HaJIM'IMe B cpe,n;e MHCYJIMHa B O'IeHh 

HM3KMX KOHJJ;eHTpaJJ;MHX. qTO MHTepeCHO, «IIOMHMJIH» OHM rrpo HHcy

JIMH, TOJihKO eCJIM He BCTyrraJIM B KOH'hIOrau;MIO. ITocJie KOH'hIOrau;HM, 

KOr,n;a reHOM IIOCJie,n;yIOru;Mx IIOKOJieHMM 6b!JI yme M3MeHeH, HHc};lysopHH 

« TepHJIM rraMHTh ». ITpM 6ecrroJioM pasMHOJKeHMH « rraMHTh », Hao6opoT, 

TMpamMpo BaJI acb. 

HM o tieM He HarroMMHaeT? PacrrosHaBaHMe rro rrpttHu;Mrry «KJIIO'I -

saMOK»' o6pasoBaHMe MOJieKyJIHPHh!X KOMIIJieKCOB c qymepo,n;Hh!MH 

Beru;ecTBaMM (6eJIKaMM), KOTOphre TMpamMpyIOTCH ••• Hy, KOHe'IHO, HM

MYHHYIO CMCTeMy MHOrOKJieTO'IHb!X JKHBOTHb!X H 'IeJIOBeKa, o6pa30Ba

HMe aHTHTeJI. BoT, OKa3bIBaeTCH, KTO BCe STO «IIpM,n;yMaJI» B rrpou;ecce 
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3BOJIIOIJ,IIII! B pe3yJihTaTe MHOrOKJieTO'IHhIM TIOTOMKaM npOTIICTOB HII

<Iero npIIHIJ,IITIIIaJihHO HOBoro II306peTaTh He npIIlllJIOCh. 

EcTecTBeHHO, <ITO II3y<IeHIIIO 3TOM CTOPOHhI mII3HII npoTIICTOB y,n;e

JIHeTCH MHOro BHIIMaHIIH. HanpIIMep, B KOJIOHIIHX BOJihBOKCa rrpou,ec

Chl pa3MHO)K8HIIH peryJIIIpyIOTCH II c IIOMO~hIO cpepoMOHOB, II c rro

MO~hIO MeM6paHHhIX KOMIIJieKCOB. A BOJihBOKC, B KOJIOHIIII KOToporo 

eCTh cneiJ,IIaJIII3IIpOBaHHhie, He crroco6Hhie K ,n;eJieHIIIO, KJieTKII II KJieT

KII, o6ecne<IIIBalO~IIe pa3MHomeHIIe, yme CTO JieT HBJIHeTCH KJiaCCII

<IeCKOM Mo,n;eJihlO Toro, KaK O,ll;HOKJieTO'IHhie opraHII3MhI CTaJIII MHOro

KJieTO'IHhIMII. 

Ho 3TO yme ,n;pyraH IICTOPIIH. 



B :3TOH KHHre aBTOp HH B KOeM CJiyqae He CTpeMHJICJI rroKa3aTh, 

'ITO TepMHH «rrpocTeilrune» JIBJil'teTCJI Hey.n,aqHhIM. OH, KaK Bbl MOrJiu 

rrpoqecTb H B :3TOH KHHre, ITOJIBHJICJI BCKOpe ITOCJie-KJieTO'IHOH TeopHH, 

T. e. Tor.n,a, KOr.n,a HallIH 3HaHHJI 06 :3THX opraHH3Max 6bIJIH ern;e O'IeHb 

He3HaqnTeJihHhI. TaKoBa cy.n,h6a MHOrHx HayqHhIX TepMHHOB. Harrpn

Mep, TO, qTo YBH,D;eJI Po6epT ryK Ha cpe3e rrpo6KH, H TO, 'ITO cenqac 

BKJia,D;bIBaeTCJI B ITOHJITHe «KJieTKa», Tome OTJIHqaeTCJI pa,n:nKaJibHO. 

HayKa pa3BHBaeTcJI, H rrpo1Iecc aToT 6ecKoHeqeH. 

ABTopy xoTeJiocb rroKa3aTh, qTo coBpeMeHHhie npoTHCThI Ha caMoM 

,n:eJie ,n:ocTaTO'IHO CJIO:IKHO opraHH30BaHbI, cnoco6Hhl Ha ,D;OBOJibHO He

npOCThie TIOBe,n:eHqecKHe H ,D;BHraTeJihHhie peaKI1HH, a HX KJieToqHbie 

CTPYKTYPhI (opraHeJIJihI) u CJIOJKHhie peaKI1HH o6pa3oBaJIHCh B pe3,yJih

TaTe MHJIJIHap,n:OB JieT :3BOJII01IHH. 

Ho HH Han6oJiee Ba:tKHhie opraHeJIJihl, HH nx cj_)yHKI1HH He 6bIJIH 

yTpaqeHbI Ha nyTH SBOJIIOI1HH. MHoroKJieTO'IHhie opraHH3MhI noJiyqu

JIH B HacJie,n:CTBO OT CBOHX 0,D;HOKJieToqHbIX npe,n:KOB yme ,D;OCTaTOqHo 

CJIOJKHO opraHH30BaHHbie KJieTKH, H ,n:aJibHeilruee pa3BHTHe IUJIO no 

nyTH HX CTiel1HaJIH3a1IHH. B pe3yJibTaTe KJieTKH, KOTOpbie BOllIJIH B co

CTaB TKaHeH H opraHOB, HaqaJIH Bb!TIOJIHJ!Tb TOJibKO OT,D;eJibHbie cj)yHK-

1IHH H3 Tex, KOTOpbre BbITIOJIHJIJIH KJieTKH-opraHH3Mbl. 0,n:HOBpeMeHHO 
I 

ynporn;aJIOCb H HX CTpoeHHe. 

Ho «OTpa6oTaHhI» pa3JIHqHhie cl)YHKI1HH 6bIJIH ew:e npocTeilrun

MH. Cnoco6HOCTh K coKpaTHMOCTH neperuJia K MhirueqHhIM KJieTKaM, 

Be,D;b pa6oTaIOT TaM Te JKe aKTHH H MH03HH, qTo H y MHOrHX npOTH

CTOB. Cnoco6HocTh K cparOI1HT03Y H pacno3HaBaHHIO qymepo.n,Horo 

6eJIKa, KOTopaJI 6h1Jia ern;e y npocTeilrunx, o6ecne'IHBaeT pa6oTy uM

MYHHhIX cncTeM MHoroKJieToqHhix. Cnoco6HocTh K pa3.n,paJKHMOC'l'H 

yHacJie.n,oBaJIH HepBHble KJieTKH. I:I TaKHe npHMephl MOJKHO nepeqnc

JIJ!Tb )J,OJI!'O. 

B KOHI1e-KOHI10B cJie.n,yeT TIOMHHTh, 'ITO Ha onpe,n:eJieHHbIX cTa)J,HJIX 

pa3BHTHJI (HHI1eKJieTKH, cnepMaT030H)J,bI) MbI Bee 0,D;HOKJieTO'IHhI, q'fo 

no.n,TBepm,n:aeT Harne po.n,cTBO c npoTHCTaMH. A Be,D;h Ky,n:a npHHTHeil co-

3HaBaTh, qTo TEOH npe,D;KH He 6bIJIH npHMHTHBHhIMH! 

RoHeqHo, Haruux 3HaHHH noKa MaJio, 'IT06b1 B no,n:po6HocTJIX pe

KOHCTpynpoBaTh o6JIHK HallIHX 6oJree OT)J,aJieHHbIX, '!eM o6e3hJIHhl, 
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rrpe11KoB, oco6eHHO 0/1HOKJieTOqHhIX. Ho yme cenqac 11aHIIhie 3JieKTpon

I!OH MMKpOCKOilllll ll, oco6eHHO, MOJieKyJISipHOH reHeTMKM HaM rro11-

CKa3hIBaIOT, qTo 3TO 6bIJI reTepoTpoc}rnhIH opraHI13M, CHa6meHHhIH BO

POTHllqKoM u e11IIHCTBeHHhIM mryTttKOM. TaK qTo, Kor11a MhI npo:i1:11eM 

11ocTaToqno 11aJieKo Ha3ai1 no reHeaJioruqecKoMy 11peBy qeJIOBeqecTBa, 

TO Ha 3TOM IIYTM HenpeMeHHO BCTpeTMM KaKOrO-HII6y11h IIP0!1BIIHYTOro 

mryTMKOHOCrra. 

IIpoTIICThI ue rrpocTo cJiomuo opraHII30BaHhI II ua MHoroe crroco6-

HhI. 8Ttt cnoco6uocTII II03BOJI5IIOT MM BhIIIOJIHJITh CBOIO BaJKHyIO pOJih 

B cpyu1crrIIon11poBaHIIII «CBepxopraHII3Ma» - 611occpephr. A 3HaKoM

CTBO c 3TI1MII ueo6brqa:i1:HO pa3H006pa3HhIMI1 cyr.rrecTBaMII, II TeM 60-

Jiee llX u3yqen11e COBpeMeHHhIMM nayqHhIMM MeT011aMII, II03BOJIJieT 

JIMilIHMH pa3 y6e11IIThC5I, uaCKOJihKO Yi1I1BMTeJibHO B CBOIIX rrp05IBJie

HI15IX 3TO JIBJieHIIe npttp0/1hI, KOTOpoe Ha3hIBaeTC5I rrpoCThIM CJIOBOM 

«JKI13Hh». 
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CJIOBAPh TEPMHHOB 

AICmUH - 6eJIOK, qm6pHJIJIRpHaJI cpopMa KOTOporo 06pa3yeT c MH0-

3HHOM COKpaTHMblll KOMllJI8KC (aKTOMH03HH). 

AJlbBeo;ia - CHJihHo y11Jioru;eHHaR BaRyOJih, cncTeMa TaRHX BaRyo

JieH: pac110JiaraeTCR 110,n; 11Jia3MaTnqecRoli MeM6paHoli HHcpy3opnH:, ,n;n

HocpJiareJIJiaT II ,n;pyrIIx aJibBeoJiaT. 

Ba3aJlbHoe me;io - cTpyRTypa B ocHoBaHIIII pecHIIqKII IIJIII :IBryTII

Ka, c KOTOpoH: qaCTO CBJI3aHa oco6aR CIICTeMa MIIKpoTpy6oqeK, y mry

TllKOHocu;eB TaK:IBe Ha3bIBaeTCR 6Jiecpapo11JiaCTOM, a y IIHcpy3opIIH: -

KIIH8TOCOMOH. 

Becno;ioe pa3MHO:J1Cenue - c11oco6 yBeJIIIqeHIIR qIIcJia oco6eH: ,n;aH

Horo BII,n;a 6e3 o6MeHa reHeTIIqecKIIM MaTepIIaJIOM. y 11pocTeHIIIIIX 

llPOIICXO,ll;IIT qaiu;e Bcero 11yTeM ,n;eJieHHR Ha,n;Boe c o6pa3oBaHHeM .D;BYX 

MopcpoJiornqecKII o,n;IIHaKOBhIX KJieToK. KpoMe Toro, pa3JIHqaIOT 11oqKo

BaHIIe - HepaBHOMepHOe ,n;eJieHne, 11pII KOTOpOM MOpcpOJIOrIIqecKII pa3-

JIIIqaIOTCR MaTepIIHCKaR oco6b (TpocpOHT) II ,n;oqepHRR (6po,n;R:IBKa, TeJIO

Tpox, 11oqKa); llaJIIIHTOMIIIO - ,n;eJieHIIe Ha,n;Boe, llOBTOpRIOiu;eecR MHoro

KpaTHO, 6e3 11poMe:IByTOqHQH CTa,n;HII llHTaHIIR ll pOCTa; IIIII30rOHIIIO. 

BuouniJu1Cau,uJl (cM. 6uoMonumopunz). 
BuoMOHUmopunz - llOCTORHHOe Ha6JIIO,D;8HIIe 3a COCTORHIIeM 3KO

CllCTeM c IICllOJih30BaHIIeM 6IIoJiorIIqecKIIx MeTo,n;oB. Pa3JIIIqaIOT TPH 

OCHOBHblX Ha11paBJieHHR 6HOMOHIITOPIIHra: 6IIOIIH.D;HKau;HIO - ou;eHKY 

COCTORHIIR 3KOCIICTeM 110 COCTaBy o6IITaIOiu;IIX B HHX opraHH3MOB; 6no

TeCTIIpoBaHHe - MeTo.n;, OCHOBaHH:l,Ill Ha ou;eHKe peaKll;IIH opraHII3MOB 

Ha HaJIIIqne B cpe,n;e KaKHX-JIII6o Beiu;eCTB JIII60 ll3MeHeHIIe HX KOHll;eH

Tpau;IIII; 3KOTOKCHKOJIOrHIO - ou;eHKY HaKOllJieHIIR )KIIBbIMII opraHII3-

MaMII B 11pou;ecce IIX )Kll3He,n;eJITeJibHOCTII TOKCIIqHbIX Beiu;eCTB IIJIII 

pa,n;IIoaKTIIBHblX II30TOllOB. 

BuomecmupoBanue (cM. 6uoMonumopunz). 
Bpoifa:J1C1Ca - pacceJIIITeJihHaH CTa,n;IIR 11pocTeHIIIIIX (qaiu;e Bcero 

CII,n;JiqIIx). <l>opMnpyeTCR 06h1qHo B pe3yJihTaTe llQql{QBaHIIR. 

I'aMema - raITJIOII,D;HaJI KJI8TKa (My:IBCKaJI IIJIII :IBeHCKaH), npIIHII

MaIOiu;aH yqaCTIIe B llOJIOBOM 11pou;ecce (KonyJIRll;IIII). 

I'aMOHm - KJieTKa, II3 KOTOpoH: o6pa3yIOTCR raMeThl. 

I'eJlb - CIICTeMa, COCTORiu;aR II3 ,n;IIcnepcHhlX qacTHll;1 Haxo,n;JI

Iu;HXCR B :IBH.D;KOH cpe,n;e. qaCTHll;hI, B3aHMO,ll;8HCTByR, o6pa3yIOT 
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oco6yIO rrpocTpaHCTBeHHYIO CTpyKTYPY (ceTKy), 6Jiaro,n;apJI qeMy reJIH 

o6Jia,n;aIOT HeKOTOphIMH rrpH3HaKaMH TBepp;hIX TeJI - crroco6HOCThlO 

coxpaHHTh cpopMy, IIJiaCTH'IHOCThlO HT. II. llMeeT BH,D; CTy,n;eHHCTOrO 

oca,n;Ka. 

I'enepamu61-WJl 1CJtem1Ca - BhIIIOJIHJIIO~afl CBH3aHHhie c IIOJIOBhIM 

rrpou;eccoM cpyHKD;HH KJieTKa B IIJia3MO,D;HH MHKCOCIIOpH,D;HM. 

I'uaJlUliOBaJl wanO'llCa - CBeTJiafl 30Ha D;HTOIIJia3MhI Ha rrepe,n;HeM 

KOHu;e cpopMHpyIO~e:llcJI rrceB,D;OIIO,D;HH (Jio6orro,n;HH). 

I'uopozeHOCOMbl - KJieTO'IHhie opraHeJIJihI, OKpymeHHhie O,D;HOM 

rrpOCTOM MeM6paHOM H He HMeIO~He BHyTpeHHHX CTpyKTYP· llMeIOTCfl 

y HeKOTOphIX aHa::lp06HhIX rrpocTeMUIHX H C'IHTaIOTCJI py,n;HMeHTaMH 

MHTOXOH,D;pHM. 

)KzymulC - JIOKOMOTOpHaJI opraHeJIJia rrpocTeMUIHX, BhITHHyTaJI 

H crroco6Hafl K HeCKOJihKHM THIIaM ,D;BHiKeHHJI. 

30Jlb - iKH,D;KHM KOJIJIOH,D;HhIM paCTBOP c ,D;HcrrepCHhIMH qacTHu;a

MH, KOTOphie rrepeMe~aIOTCJI He3aBHCHMO ,n;pyr OT ,n;pyra. 

Hnmepcmuu,uaJtb - 6uoTorr, rrpe,n;cTaBJIJIIO~HM co6o:ll KOMIIJieKc 

IIOJIOCTeM B TOJI~e rrecKa. B HeM o6HTaeT 6oraTafl BH,D;aMH, crreu;ncpuq

HaJI cpayHa MeJIKHX MOpCKHX opraHH3MOB, B TOM 'IHCJie rrpocTeMUIHX -

Me3orrcaMMOH. 

Hnu,ucmupoBanue - rrpou;ecc cpopMupoBaHHJI D;HCThI y rrpocTe:ll

IIIHx. 

KJlOli - COBOKYIIHOCTh oco6e:ll rrpocTeMUIHX, IIOJiy'leHHaJI B pe3yJih

TaTe 6ecrroJioro pa3MHomeHHJI o,n;Ho:ll oco6u. 

Ko1C1CoJtumoqJOpUHbt - o,n;HoKJieTO'IHhie o,n;HHO'IHhie rrJiaHKTOHHhie 

XpH30MOHa,D;hI, HMeIO~He HapymHyIO H3BeCTKOBYIO paKOBHHy. Ilo

CJie,ll;HHe, BMeCTe c paKOBHHaMH HeKOTOphIX ,n;pyrHX rrpocTeMIIIHX, co

CTaBJIJIIOT OCHOBY MeJIOBhIX OTJIOiKeHHM (Ha'IHHaJI c TpHaca). 

KOJlOliUJl - COBOKYIIHOCTh o6HTaIO~HX COBMeCTHO (KOJIOHHaJih

HhIX) oco6e:ll O,D;HOI'O BH,D;a. y rrpocTeMUIHX KOJIOHHfl - 3TO COBOKyrr

HOCTh coe,n;HHeHHhIX Mem.n;y co6o:ll KJieTOK, o6pa3oBaBUIHXCJI B pe3yJih

TaTe 6ecrrOJIOI'O pa3MHOiKeHHfl O,D;HOM oco6H. 

Konouo - KOHH'lecKaJI cpu6pHJIJIJipHaJI cTpyKTypa Ha rrepe,n;HeM 

KOHD;e TeJia crropoBHKOB H XH~HhIX mryTHKOBhIX. 

KoncyMeHmbt - opraHH3MhI, HBJIJIIO~HecJI B rru~eBoli u;erru rro

Tpe6uTeJIJIMH opraHH'leCKOI'O Be~eCTBa, T. e. BCe reTepoTpOcpHhie op

raHH3MhI. 

Kowo10zau,uR - IIOJIOBOM rrpou;ecc y HHcpy3opu:ll, rrpH KOTopoM 

BpeMeHHO coe,n;HHHBUIHeCJI KJieTKH o6MeHHBaIOTCJI MHrpupyIO~HMH 

rarrJIOH,ll;HhIMH R,n;paMH (rrpoHyKJieycaMH), CJIHBaIO~HMHCJI co CTau;no

HapHhIMH rrpOHYKJieycaMH. 
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KonyJlHU,UH - noJIOBOH npou;ecc y npocTettrnIIx, npII KoTopoM cJIII
BaIOTC.H ranJIOII)J;Hhie KJieTKII, o6pa3y.H .n;IInJIOII)J;HYIO 3IIrOTY. 

KymU1cyJta - nJIOTHoe o6pa3oBaHIIe Ha noBepxHOCTII KJieTOK mII
BOTHhIX. Y npocTei1rnIIx - yTomu;eHIIe qrn6pIIJIJI.HpHhIX CTPYKTYP no.n: 
HapyJKHOH MeM6paHOH IIJIII IIX YCIIJieHIIe nJiaCTIIHKaMII reMIIu;eJIJIIO
JI03hI. 

JI a6upuHm - HapymHa.H 3H,n:OnJia3MaTIIqecKa.H ceTh, B KOTOpoiI 

pa3Meru;aeTC.H KOJIOHII.H Jia6IIpIIHTYJIII,n:. 
Jlo6onoiJuu (CM. nceeiJonoiJuu). 
M a1epozaMema - KpynHa.H, qacTo Heno,n:BII:>KHa.H meHcKa.H raMeTa. 

M a1epoHy1eJteyc - BereTaTIIBHOe .H,n:po npocTei1rnIIx, 06Jia,n:a10ru;IIx 
.H,n:epHhIM .n;yaJIII3MOM,- IIHCPY30pIIi1 II HeKoTophIX qJOpaMIIHIIcpep. 

M aJtHpuH - T.H;irnJioe IIHcpeKu;IIoHHoe 3a6oJieBaHIIe, BhI3hrnaeMoe 

cnopommaMII po,n:a Plasmodium. 
M e3oncaMMOH - COBOKynHOCTh opraHII3MOB ( 06hrqHo cneu;IIcpIIq

HhIX), o6IITaTeJiei1: TOJIID;II MOPCKoro necKa - IIHTepCTIIIIIIaJIII. 
M eM6paHeJlJla - p.H,n: 6JIII3KO pacnoJiomeHHhix, Ho He CB.H3aHHhIX 

Mem,n:y co6oiI pecHIIqeK, cpyHKI!IIOHIIpyIOru;IIx KaK o.n;Ha cTpyKTypa. 
CJiyJKIIT )J;JI.H HanpasJieHII.H noTOKa BO,n:hr,, co,n:epmaru;ero nIIru;eBhre qa -

CTIII!hI, KO pTy. 

MeM6paHHbte oemepMUHaHmbt - oco6hre KOMnJieKChI MOJieKyJI Ha 
HapyJKHOH MeM6paHe KJieTKII npocTeHllIIIX, B3aIIMO,n:ei1cTByIOru;IIe no 

TIIny «peu;enTop-IIH,n:yKTOp»' c noMOID;hIO KOTOphIX npOIICXO)J;IIT pac
n03HaBaHIIe noTeHu;IIaJibHhIX mepTB, oco6eiI CBoero BII,n:a (aHTIIKaHHII-

6aJIIIThI), II napTHepoB )J;JI.H cnapIIBaHII.H. 
Mepu,ameJlbHOe iJeuJ1CeHue - o6o6ru;eHHhril TepMIIH ,n:JI.H o6o3Ha

qeHII.H cpH3IIOJIOrIIqecKII oqeHh cxo,n:Hhrx pecunqHoro II mryTIIKOBoro 

,n:BIIJKeHII.H. 

M epu,ameJlbHbte noJlH - pa3JIIIqa10ru;IIec.H no CBOHM cpyHKu;II.HM 
yqacTKII pecHIIqHoro annapaTa IIHcpy3opIIH. 

M ema6oJluH (aezJleHouiJHoe oeuJ1CeHue) - BOJIHoo6pa3Hoe ,n;BIIme

HIIe KpaeB KJieTKII y HeKOTOPhIX 3BrJieHII,n:. 
MemaxpoHaJlbHaH 60JlHa - BOJIHa 6IIeHII.H pecHIIqeK, pacnpocTpa

H.Hioru;a.Hc.H B,n:OJih pecHIIqHoro p.H,n:a B pe3yJihTaTe Toro, qTo pecHIIqKII 

o.n;uoro p.H.n;a He o,n:HospeMeHHO, a nocJie,n:oBaTeJihHO npoxo,n:.HT o,n:Hy 

II TY me cpa3y ,n:BIIJKeHII.H. 
Muzpupy10w,uu npoHy1eJteyc (cM. npoHy1eJteyc). 
Mu1epozaMema - MeJIKa.H, o6hrqHo no,n;BIIJKHa.H MymcKa.H raMeTa. 

Mu1epoHy1eJteyc - reuepaTIIBHOe .H,n:po y npocTei1rnIIX c .H.n;epHhIM 

.n;yaJIII3MOM (y IIHcpy30pIIH II HeKOTOpbIX cpopaMHHIIcpep). 
Mu1epo<jJuJtaMeHmbt - HIITeBII,n:Hhre o6pa3oBaHII.H BHYTPII KJieToK, 

y npocTeHllIIIX o6hrqHO o6'be)J;IIHeHhI B cpII6pIIJIJibI. 



86 3rn HenpocTbte npocrnilrwMe 

Muo3utt - 6eJioK, 06pa3y1011v1ii: c aKTHHOM coKpaTHMhIM KoM

rrJieKc aKTOMH03HH. 06Jia,11,aeT crroco6HocThIO pacl1IeIIJI.HTh 

A T<t> c OCB06om,11,eHHeM 3HeprHH' KOTOpa.H HCIIOJih3yeTC.H rrpH COKpa-

11IeHHH. 

Mu0He.J1ta - coKpaTHMhIM, qmJiaMeHT03HhIM T.H:>K y rrpocTeiirnttx 

(B OCHOBHOM, HH<l>Y30pHM). 

M oiJurjJu1w4uH - HeHacJie,11,yeMoe H3MeHeHHe <PeHOTHrra. 

M OHUmoputti - IIOCTO.HHHOe Ha6JIIO,D,eHHe c I!eJihlO OI!eHKH ll rrpo

PH03a COCTO.HHH.H OKpymaIOI1IeM cpe,D,bI. 

M opCICOU cttei - CKOIIJieHH.H B MOpCKOM IIJiaHKTOHe, co,11,epmam;tte 

qaCTff'IKH ,11,eTpMTa, 6aKTepHM, a TaK:>Ke rrpoTHCTOB. 

0611.{uu nJiaH cmpoeuuH1 ( cM. YJtbmpacmpy1Cmypuoe moJ1CiJecm80 )

coBoKyrrHOCTh o6l1IHX oco6eHHOCTeii: CTpoeHH.H ll B3aHMOpaCIIOJIO:>Ke

Hll.H OCHOBHhIX CHCTeM opraHOB (y MHOPOKJieToqHhIX opraHH3MOB) HJIH 

opraHeJIJI (y 0,11,HOKJieToqHbIX opraHH3MOB), c<PopMHpOBaBrna.HC.H B xo,11,e 

HX B3aHMO,D,eii:cTBH.H, o6ecrre'IHBaIOI1Iero HOpMaJibHYIO :>Kll3He,D,e.HTeJib

HOCTb opraHH3Ma KaK I!eJioro. 

Oo1Cuuema - crroco6ttan K ,D,BH:>KeHHIO 3HroTa, o6pa30BaHHa.H B pe-

3YJihTaTe KOIIYJI.HI!llll raMeT crropOBHKOB. 

Oo4ucma - rrpttKperrHBrnanc.H K cTeHKe KHrneqHHKa OKOH'laTeJib

Horo X03.HHHa ll HHI!HCTHpoBaBrna.HC.H OOKHHeTa crropOBHKOB. 

Onnopmyttucmu'leC1Cue uttrjJe1C4uu - 3a6oJieBaHH.H, BhI3BaHHhie 

o6HTaIOI1IHMH B opraHH3Me qeJIOBeKa HJIH :>KHBOTHbIX ll B HOpMe 06b1q

HO HerraToreHHbIMII opraHH3MaMH (B TOM qllcJie rrpOTIICTaMH), KOTo

pbie CTaHOB.HTC.H orraCHbIMH B CJiyqa.HX HMMYHO,D,e<l>HI!HTa, CB.H3aHHOro, 

B qacTHOCTH, c BHq-HHqJeKI!Heii. 

II eJtJlu1CyJta - rrJia3MaTHqecKa.H MeM6patta c pacrroJiomeHHhIMH 

rro,11, tteii: ,11,orroJIHHTeJihHhIMH cTpyKTypaMH. 

II ep8U'lflllH npoiJy1CU,UH - oprattttqecKHe Bel1IeCTBa, KOTOphre rrpo

H3BO,ll,.HTC.H c IIOMOI1Ihl0 <l:>OTO- ll xeMOCHHTe3a. 

II of oBou npo4ecc - o6pa3oBaHHe rarrJIOH,11,HhIX rroJIOBhIX KJieTOK, 

KOTOpbre 3aTeM (rrpH KOIIYJI.HI!HH) o6pa3yIOT 3HPOTy. y HHqJy30pHM -

o6pa30BaHHe raIIJIOH,11,HbIX .H,11,ep, KOTOpbIMH KJieTKH o6MeHHBaIOTC.H 

,11,pyr c ,11,pyroM rrpH KOH'hIOPa!IHH. 

II O'l/Ca - pacceJIHTeJibHa.H cTa,D,H.H rrpocTeii:rnttx ( o6brqHo ctt,11,.Hqttx), 

o6pa3oBaHHa.H B pe3yJihTaTe rroqKoBaHHH. 

IIo'l1C08auue (cM. 6ecnoJtoe pa3MHOJ/Ceuue). 

IIpoiJy4eHmbl - aBTOTpO<l:>Hbie opraHH3MhI, rrpOH3BO,ll,Hl1IHe rrep

BllqHyIO rrpo,11,yKI!lllO ( opraHHqecKHe Bel1IeCTBa). 

1 Orrpe,n;eJiemre rrpIIBO,!l;IiTCR B cpopMyJrnpoBIW rrpocpeccopa HpocJiaBa Hrope
BIIqa CTapo6oraToBa (1986). 
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IIpoKapuombl - opraHM3MhI, B KJieTKe KOTOpbIX HeT OKpymeHHhIX 

MeM6paHHbIMM KOMrIJieKCaMM CTPYKTyp, B TOM L!MCJie He o6oco6JieH 

R,n,epHhrii: arrrrapaT. reHeTMLiecKMii: arrrrapaT opraHM30BaH B BM,D,e oco6oil 

KOJlhIJ;eBoil cTpyKTyphI - reHocpopa. 

IIceBaonoauJl - BpeMeHHhIH BhrpocT KJieTKM rrpocTeii:llIMX, o6bIL£HO 

BhIITOJIHRIOIIJ;Mii: JIOKOMOTOPHYIO MJIM TpocpMLieCKYIO <PYHKIJ;MIO. Pa3JIM

L£aIOT JI06orro,D,MM - JIOITaCTeBM,D,Hbie MJIM rraJihIJ;eBM,D,Hhie rrceB,D,OITO,D,MM 

c 3aKpyrJieHHhIMM KOHIJ;aMM, cpMJIOITO,D,MM - HMTeBM,D,Hhie rrceB,D,OITO,D,MM, 

aKCOITO,D,MM - OTHOCMTeJibHO IIOCTORHHbie HeBeTBRIIJ;MeCR CTPYKTYPhI 

c oceBbIM KOMITJieKCOM MMKPOTpy6oL£eK - aKCOHeMOH, M pM30I10,D,MM -

BeTBRIIJ;MeCR rrceB,D,OITO,D,MM c MMKPOTpy6oL£KOBbIM oceBhIM CKeJieTOM. 

II ceBaoxumutt ( cM. meKmutt ). 
PeaKU,UJl u36ezattuJl - oTpttu;aTeJibHhIH TaKcMc y rrpocTeilumx (HH

cpy3opttil) Ha HaJIML£He TOKCHL!HhIX Beru;ecTB, perMCTpttpyeMaR peaKIJ;H$I 

TecT-06'beKTa rrpM 6MOTeCTMpOBaHMM. 

Pecttu~Ka - KOPOTKaR JIOKOMOTOpHaR opraHeJIJia MH<lJy3opHil. 

B OTJIML£Me OT mryTHKa, cnoco6Ha TOJibKO K O,D,HOH <PopMe ,D,BH:>KeHMR -

rpe6HOMY y,n,apy. 

CeauMettmamop - opraHM3M, rrttTaIOru;ttii:cR rryTeM ocam,n,eHHR 

B3BellleHHbIX B BO,D,e IlMIIJ;eBbIX "lfaCTMIJ;. llHor,n,a TaKHe opraHM3MbI Ha-

3bIBaIOT <PttJibTpaTopaMH, HO rrpocTeHllIMe (CM,D,RL!He mryTMKOHOCIJ;hI MJIH 

MH<PY30pMH-rrepMTPMXM Ii XOHOTpliXM) Ha caMOM ,n,eJie He rrpocpliJihTpOBbI

BaIOT BO,D,y L£epe3 KaKlle-JIM60 CTPYKTYPhI, a HarrpaBJIRIOT ee IIOTOK KO pTy. 

CuM6uozette3 - rliIIOTe3a rrpolicxom,n,eHMR syKapliOTHOH KJieT

KM rryTeM 3aceJieHMR rrpe,D,KOBOH rrpoKapliOTHOH KJieTKM pa3JIML£HhIMH 

BHYTPMKJieTOLIHhIMM (npoKapliOTHhIMH) CMM6IioHTaMM. 

Cmau,uottapttblU npottyKJLeyc (cM. npottyKJLeyc). 
CmuzMa - CKOrrJieHMe JIHITM,D,Hhrx rpaHyJI, co,n,epmaru;lix KapoTH

HOM,D,hI. OpraHeJIJia, yL£aCTByIOru;aR B <PoTopeu;erru;lili mryTHKOHocu;eB. 

TaKcuc - peaKIJ;MR Ha BHellIHMH pa3,n,pamllTeJih, rrpoRBJIRIOIIJ;aRCR 

B <lJopMe ,D,BliJKeHMR KJieTKH. 

TeKmutt (nceBaoxumutt) - 6eJioK B coe,n,llHeHMM c yrJieBo,n,opo,D,HhI

MM KOMITOHeHTaMM (rJIMKOilpOTeMH), llIMPOKO pacnpocTpaHeHHhIH KOM

rroHeHT HapymHoro opraHMLiecKoro cKeJieTa rrpocTeHllIMX. 

TettmaKyJLbl - rraJroLIKOBH,D,Hhre BhIPOCThr IJ;MTOITJia3MhI xoaHoqma

reJIJiaT (BopOTHML!KOBhIX mryTMKOHocu;eB), o6pa3YIOIIJ;Iie BOpOTHHL!OK. 

TuzMomaKmUJLbHaJl u,uJLuamypa (cM. u,uJLuamypa). 
ToKconJta3M03 - orracHoe 3a6oJieBaHHe LieJIOBeKa, BhI3hrnaeMoe 

crropoBMKOM Toxoplasma gondii. 
YJLbmpacmpyKmypttoe moJ1CaecmBo - cxo,n,HaR cxeMa opraHH3a

IJ;MM KJieTKM BHYTPM KPYITHhIX TaKCOHoB rrpocTeHllIMX. IloHRTlle, oTo

m,n,ecTBJIReMoe c o6ru;MM ITJiaHOM CTpOeHMR. 
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YnayJLunoau.H - o6'he,n;HHHIOllJ,ee Ha3Bamie ,D;JIJI opraHeJIJI Mepu,a

TeJihHoro ,ll;BH)fWHMJI - pecHH'IKH M JKPYTHKa. 

Ypoua - 3a,n;HHJI 'laCTh KJieTKH ,n;Bttrarolll,eii:cJI aMe6hI. 

<PepoMOHbt aipeiau,uu - cHrHaJibHbie Belll,eCTBa, Bhr,n;eJIJieMbre 

B OKpymaIOllJ,YIO cpe,n;y rrpocTeHIUMMH (m-1cpy3opHJIMH) H crroco6CTBYIO

llJ,He o6pa30BaHHIO CKOIIJieHMH :3TMX opraHH3MOB. 

<PepOMOHbl cnapu6aliUJl (iaMOHbl) - CMrHaJibHbie XHMH'leCKMe Be

llJ,eCTBa, c IIOMOllJ,bIO KOTOpbIX oco6H KOMIIJieMeHTapHbIX THIIOB crra

pHBaHHJI paCII03HaIOT ,n;pyr ,n;pyra, JIH60 Belll,eCTBa, HaJIH'IHe KOTOpbIX 

B cpe,n;e CJIYJKHT cHrHaJIOM ,D;JIJI Ha'laJia KOIIyJIHU,HM MJIM KOH'hIOraU,HM. 

<!JUJlOnOOUU (CM. nceeiJonoiJuu). 

a UJlUamypa - COBOKYIIHOCTb peCHM'leK y MHcpy30pHH. <l>yHKU,MO

HaJihHO pa3JIII'!aIOT JIOKOMOTOPHYIO (IIJIII COMaTM'leCKyIO) l!,lIJIIIaTypy' 

BbIIIOJIHJIIOlll,YIO ,ll;BIIraTeJlbHYIO cpyHKU,lIIO, OKOJIOpOTOBYIO l!,lIJIIIaTypy' 

o6ecrre'!IIBaIOlll,YIO IIIITaHIIe. 

auppu - KOMIIJieKCbI peCHII'leK, 06'be,D;IIHeHHbIX B IlJIOTHbie IIY'IKII 

(HO He CJIIIBilllIXCH) II cpyHKU,lIOHIIPYIOlll,MX KaK e,n;MHaJI JIOKOMOTOpHaJI 

opraneJIJia. 

aumonp01cm - yqaCTOK HapyJKHOH MeM6paHbI MHcpy30pMH, 'Iepe3 

KOTOpblll BbIBO,D;JITCJI HerrepeBapeHHbie OCTaTKlI IIlillJ,lI. 

aumocmoM - KJieTO'!HbIH pOT, paCIIOJIOJKeH B rJiy6IIHe KOMIIJieK

ca oKoJiopoTOBhIX CTPYKTYP· B ::JTOM MecTe U,IITOIIJia3Ma oT,n;eJieHa OT 

BHeurneii: cpe,n;bl TOJibKO O,ll;HOM rrpOCTOH MeM6paHOM. 3,n;ecb me cpopMW 

pyroTcJI IIIIllJ,eBapttTeJibHhie BaKyoJIII. 

a UmOXaJla3UH - BellJ,eCTBO, IIO,D;aBJIJIIOlll,ee B3aIIMO,D;eHCTBIIe aKTII-

Ha M MlI03IIHa. 

3eZJLenouiJHOe aeuJJCenue (cM. Mema6oJLUR). 

31Como1CCUICOJlOZUJl (CM. 6UOM01iUmOpU1iZ ). 

31Ccmpyc0Ma - MeM6paHnaH opraneJIJia, crroco6HaJI B OTBeT na 

BHeIUHee pa3,n;pamenue Bhr6pacbIBaTh cBoe co,n;epJKIIMoe M3 KJieTKII. 

3y1Capuombl - opraHII3MbI, B KJieTKaX KOTOpbIX IIMeeTCJI orpanII

qeHHOe MeM6paHOM H,D;pO. feHeTM'leCKIIH MaTepIIaJI opraHM30BaH B xpo

MOCOMbI. )J;eJieHIIe JI,n;ep rrpOIICXO,D;lIT rryTeM MMT03a lIJilI Meiio3a. 



CTIHCOK HJIJIIOCTPAQHH 

K rnaee 1 

1. IIopTpeT AHTOHM BaH JieBeHryKa (ua KHMrM II. XaaKcMaHa «Antony 
van Leeuwenhoek, de ontdekker der infusorien, 1675-1875» -
«AHTOHM BaH JieBeHryK - nepBOOTKpbIBaTeJih MHcpyaopuil:, 1675-
1875») - c. 8. 

2. 0,n;MH M3 «MeJIKOCKOTIOB» JieBeHryKa - c. 9. 
3 . .JJ)yXJIMH30BbIH «MeJIKOCKOil» JieBeHryKa. c ero IlOMOIIJ;blO MOJKHO 

6hIJIO paccMaTpMBaTb cpaay ,n;Ba o6'heKTa MJIM 3pMTeJihHO COBMe
rn;aTb uao6pameHMSI ,n;Byx cxo,n;Hhrx o6'heKTOB. Ceil:<rnc TaKue cpaB
HMTeJihHbre MMKpOCKOilbI Tome MCTIOJlh3YIOTCSI' oco6eHHO B KpMMM
HaJIMCTMKe (ua KHMrM II. XaaKcMaHa «Antony van Leeuwenhoek, 
de ontdekker der infusorien, 1675-1875») - c. 10. 

4. «MeJIKOCKOil» JieBeHryKa c ,n;epmaTeJieM ,D;JISI CTeKJISIHHOro IJ;MJIMH
,n;pa MJIM npo6ttpKM. I.l;MJIMH,D;P BCTaBJISIJICSI B OTBepCTMSI M aaKpen
JISIJICSI c TIOMOIIJ;hIO ,n;Byx rrrnpoKMX npymMH (r M d). Co6cTBeHHO 
mmaa BMOHTMPOBaHa B BepTMKaJibHYIO TIJiaCTMHY (g), a HaBO,D;Ka Ha 
peaKOCTh ocyrn;ecTBJISIJiacb c noMOIIJ;hIO BMHTa (f) (ua KHMrM II. Xa
aKcMaHa «Antony van Leeuwenhoek, de ontdekker der infusorien, 
1675-1875») - c.11. 

5. Me,n;aJih, OT<reKaHeHHasi: B qecTh JieBeHryKa B foJIJiaH,n;MM 
B 1716 ro,n;y. Ha JIMIJ;eBoil: cTopoHe (aBepce) - 6apeJibecp JieBeHry
Ka M Ha,n;nMCb «AHTOHM BaH JieBeHryK - ,n;eil:CTBMTeJihHbIH qJieH 
BpuTaHCKOro KopoJieBcKoro o6rn;ecTBa». Ha o6opoTHOH cTopoHe 
(peBepce), Ha aa,n;HeM nJiaHe - po,n;Hoil: ropo,n; aKa,n;eMMKa )J;eJicpT, 
Ha nepe,n;HeM IlJiaHe - nqeJIMHbIH yJieil: (KaK CMMBOJI Tpy,n;OJII06Hsi:) 
M IJ;MTaTa ua BeprHJIMSI: «HeBeJIMK Tpy,n;, Ho HeMaJiasi: cJiaBa» (Ha 
KHMrM II. XaaKcMaHa «Antony van Leeuwenhoek, de ontdekker 
der infusorien, 1675-1875») - c. 12. 

K rnaee 2 
6. OnaJIMHbI - MHoromryTMKOBhie M MHOrosi:,n;epHhie npocTeil:rnue, 

napa3MThI Jisi:ryrneK. Hx HaaBaHue npoRcxo,n;uT OT Toro, qTo ,n;BMme
HMe COTeH mryTMKOB coa,n;aeT scpcpeKT, IlOXOJKMH Ha 6JieCK IlOBepx
HOCTM IlOJiy.n;parou;eHHOro KaMHSI - onaJia (cpOTO aBTopa), - l{8em-

1W.fl BKJtaaKa. 
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7. IIattu;i1pHbie mryTHKOHOCl~bI (,n;11ttoq_JJiareJIJiaT1.I). PucyttoK 113 anb-
6oMa 8. feKKeJIR «KpacoTa c}JopM n rrpHpo.n;e» - c. 17. 

8. CKeJieThI pa)l,HOJIHptttl. PncyttoK ua aJr:1:>60Ma 8. feKKeJIH «KpacoTa 
<jiopM B rrpnpo11e• - c. 19. 

9. McKonaeMaH c)_1opaMHHHC}Jepa 113 0Tno.mett11i1: MeJioBoro nep110.n;a 
(QJoTo aBTopa) - 4eemna.R BKJLa8Ka. 

10. KceHo<jrno<jlopeR. PncyHOI< 3. feKKeJIR - c. 20. 

K rnaee 3 
11. 0II03H8Th aMe6y-npoTeH MO}KHO TOJihKO B ,ll;BM.iKeHMll (c}JOTO ftBTQ

pa) - 4BemnaR BKJLa8Ka. 
12. JloKOMOTOpHaH cPopMa MOHOIIO,IJ;llftJibHOH aMe6bI. Ha 38,1],HeM KOHIJ;e 

Tena BH)l,eH oKpyrJibifi ypon.n; (c}JoTo aBTopa) - 4eemna.R 6KJLa8Ka. 

13. CnttaeBHKH. P11cyttoK 11a KHHrtt 8. feKKeJIJI «lJ;apcTBO npoT11-
CTOB» - C. 27. 

14. PaKoBttHa aMe6hI Difflugia corona rrocTpoetta na rrect.:IHHOK (<l10To 
aBTopa) - 4aemna.R BKJLa8Ka. 

15. PaKOBMHa aMe6hI Euglypha MomeT MM€Th TOHKHe llIHIIhI (<l>oTo OK
caHhI A.nnaToBoll) - 4aemna.R BK11a8Ka. 

16. PaKOBHHa aMe6h1 Centropyxis cHa6meHa TOJICThIMH lllHIIaMH (¢oTo 
0KcaHhI AJinaTOBOi1) - u,aemnaH BK11a8Ka. 

1 7. PaKOBMHHhI€ aMe6b1 He TaK paaHoo6pa3HhI, KaK pa;:i;ttoJIHp1111 HJIM 
¢opaMHHMc]_)€pbl, HO OHH TOme MOryT 6bITb npHqy.n;JillBOi1 cl_:)opMbI, 

KaK Lesquereusia (<l>oTo 0KCaHhI A.nrraToBoi1) - u,aemnaH BKJLa8Ka. 

18. PaKOBHHa aMe6bI'Arcella, B OCHOBHOM, opraHI-P-IeCKaR (<l>OTO 0Kca
Hbl A.nrraToeoti) - u,aemnaR BKJla8Ka. 

19. Ew;e o.n;HH rrpe.n;cTaBHTeJih «CapKo.n;» - ~OJIHeqHHK (<l>oTo BJia.n;ttMH
pa fpHHeBa) - 4aemna.R BKJLa0Ka. 

20. 3BrJieHa (Euglena spirogyra) (cjJOTO aBTOpa). CJieBa BBepxy Blll\Ha 
opaHmeBaH TOqKa - CTMrMa - u,eemnaH BKJla8Ka. 

21. 8arJieHa (Euglena spirogyra) .n;eMoHcTpnpyeT CBOIO crroco6HocTh 
K aBrJieHOHAHOMY ,ll;BM.iKeHHIO (MeTa6oJIHH) (<l>oTO aBTopa) - u,aem

HGJl BK.ll.G81CG. 

22. l1H<jJyaop1rn-Ty<jleJibKa. BereTaTllBHOe Rl\PO (MaKpOHYKJreyc) OKpawe

HO CTI€Il.M8.JlbHbIM KpaCMTeJieM (<l>OTO aBTOpa) - 4eemnaJl BJCJlaiJJCa. 

23. BproxopecHHqHaa 11Hcpy3op11a H olosticha. Ha rrepe,ntteM 11 aa.n;tteM 
KOHI.I,aX ee KJI€TOLIHOro TeJia Bll,ll;Hhl I.I,llppH (c}_)oTO 3BTopa) - 4eem

ltGJl BKJlG8JCa. 
24. BproxopecH11qHaa 11H¢yaopna Urostyla. Y nee u.nppn BH,ll;HhI TOJih

KO Ha aa.n;tteM KOHI.I,e •rena (<l>oTo anTopa) - u,eemna.R BJC.lla8JCa. 

25. y HHQJyaopHH Euplotes xoporno BH,ll;Hhl H u.11ppH, H MeM6paH€JIJibl 
(c}loTo aBTopa) - 4aemnaR BJCJLa0Ka. 
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26. fIMrrperHttpoBaHHaH cepe6poM Httcpy3opHJI H ausmaniella qeM-TO 

rroxoma tta oTneqaToK rraJihu;a (p11cyHoK B. <I>oiiccttepa) - c. 31. 
27. XttIIJ,HaJI c11,n;JiqaJI 11ttc]_)y3op11JI-CYKTop11JI Tokophrya quadripartita. 

Ha 'lJeTbipex BblpOCTax Bepxtte:H: IIOBCpXHOCTH :KJieTKH pacrronome

Hhl ,n;eCJITKll IIJ,ynaJieu; ($OTO aBTOpa) - U,BemHaR BKJtadKa. 
28. CyKTOpHJI Dendrocometes paradoxus m11BeT Ha ma6pax pa'l!KOB-

6oKorrnaBOB, JIOBHT 11 noe.n;aeT ,n;pyr11x HH$y3op11ii CBOHMll .n;peBO

Bll,ll;HhlMH IIJ,YII3JihIJ;8Ml1 (cH:aHHPYJOIIJ,aH 3JieKTpOHHaH MHKPOCKO

mrn) (cjJOTO aBTOpa) - c. 32. 
29. KpyropecHHqHa.H uttcpyaopHJI Epistylis chrisemides Ha oqttcTHhIX 

coopy:>Kettn:H. KoJIOHMH ttac'l.fttThIBaeT 13 «6y6ett'l.fllKOB» ($oTo Jiro,n;

MHJihI KottcTaHTHHeHKo) - u,BemHaR BKJLaiJICa. 
30. y o6HTaIOIIJ,llX Ha ma6pax paqKQB-60KOIIJI8BOB Httc]_}y3op11:H-xotto

Tp11x Spirochona gemmipara RJieTO'l!HhIH poT ttaxo,n;HTCH Ha .n;tte 

H3.HIIJ,HOH crrnpaJihHO 38Kpy'l!eHHO.ll BOpOHKH ($OTO 3BTOpa) -

c. 33. 
31. CxeMa CTpOeHII.H Htt$eKu;nottttoH cTa.n;1111 cnopoBttKa (no IlloJITIIae

Ky H MeJibXOpHy) - c. 38. 
32. JKn3HeHHhIH u;ttKJI B036yJJ;HTeJIJI MaJIJipHH. 1. KorryJIHIJ;H.H Tpex MH

KporaMeT c o.n;ttoH M3KporaMeTOii. 2. 00KHH€T3 Ha HapymttoH CTeH

Ke KHille'lJHllKa KOMapa. 3. 3aIIOJIHeHHhie IIJI33MOJJ;H.HMH CJIIOHHhie 

:>KeJie3hI KOMapa. 4. IJeqetth qenoBeKa. IloRaaatta paapyrnettttaJI 

KJieTKa rre'l!eHH, na KOTopofi BhIXO/];.HT rrnaaMo.n;11n. 5. SpnTpou;HT, 

B KOTOpOM pacTeT ITJI33MO,IJ;Hii (CT3)J;HJI «KOJihIJ;a» ). 6. llIH30rOHH.H 

B apHTpOUHTe - C. 40, 
33. MaaoK KpOBH 60JihHOro MaJIHptteii. B rropa:>KeHHhlX sp11Tpou;11Tax 

Bll)J;Hhl MHOrO"llHCJI€HHhie «3epHblllIKH» - IIJl33MOJJ;HH ($OTO aBTO

pa) - u,BemHaR BJCJLaiJKa. 
34. MMeHHO TaKne «Ko.rle'l!KH » ynu.n;en JlaBepaH B spnTpou;ttTax JIIOJJ;ell, 

6oJieIOIIJ,HX MaJIJipneM (cpoTo aBTopa) - u,eemnaR BKJLaiJKa. 

K mase4 
35. CTpaHHIJ;hI tta «CttcTeMhI rrpupoJJ;hI» JlttttHeH c rrepBhIMH B Mttpe .n;n-

artto3aMtt rrpocTellrnttx - c. 44. 
36. ::JpHCT reKKeJib - C. 46, 
3 7. OTTO BIOqJIH - c. 4 7. 
38. <lJ11JioretteTlll.!€CKOe ,z:i;peBO ayKapHOT, IIOCTpOeHHOe Ha OCHOBe .n;att~ 

HbIX MOJieKyJIRpttoM reHeTHKll - c. 51. 

K rnaee 5 
39. 06pa3Ijbl cyBeHHpOB B BH/je paKOBHH cjiopaMHHmjJep (cjlOTO qmyli 

q€Hr) - u,BemHaR BICJLaiJICa. 
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40. IIapK CKYJihTITYP qJOpaMHHIHpep, rJiaBHa.a amie.a (cpoTo qmyil 
qeHr) - u,6emHaH 61CJtaa1ca. 

41. IIapK CKYJihTITYP c]JopaMHHm]Jep (qloTo qmyil qeHr) - u,6emHaH 

6KJtaOKa. 

42. CorJiacHo r11n0Te3e «TIOTOKa no.n; ,n;aBJieH11eM», 30Ha reHepa.u;1111 
,D;BI1meHI1.H D;I1TOTIJia3MbI (noKa3aHa 6oJiee mI1pHbIMI1 CTpeJIKaMI1) 
HaXO,D;I1TC.H B 3a,n;Heil qaCTI1 KJieTKI1 (qJOTO aBTOpa) - c. 59. 

43. CorJiacHo r11n0Te3e «pacrn11peH11.a cppOHTaJibHOH 30HhI», Hao6opoT, 

30Ha reHepa.u;1111 ,n;B11meH11.a D;I1TOITJia3MhI (noKa3aHa 6oJiee mMpHbI
MM CTpeJIKaMH) HaXO,D;MTC.H B nepe,n;Heil qacTM KJieTKM (cpoTO aBTO

pa). - c. 59. 
44. CTpoeHMe KJieTKM npocTeilrnttx. CxeMa cocTaBJieHa M3 opraHeJIJI 

pa3HbIX npOTMCTOB - aMe6, mryTMKOBbIX, MHcpy3opMH. 1. IlJia3-

MaJIJieMa. 2. Il;ttTonJia3Ma. 3 . .H,n;po. 4. YH,n;yJIMno.n;tt.a (mryTMK). 
5. IIceB,n;ono,n;tt.a. 6. KJieToqHbIH poT (.u;MTOCTOM). 7. KoMnJieKc 

roJih,D;)KM. 8. MMTOXOH,D;pM.H. 9. KpMCTbI (nJiaCTJ1HqaTbie). 10. Co

KpaTMTeJihHa.H BaKyoJih. 11. IIm.u;eBapttTeJihHa.a BaKyoJih. 12. 3H
.n;onJia3MaTMqecKa.a ceTb. 13. 3KcTpycoMbI. 14. MttKpOTpy6oqKJ1. 

15. M11Kpocp11JiaMeHThI (pttcyHoK AHacTaCMM BoJirMHoil) - c. 64. 
45. KpeMHMeBhril HapymHhril cKeJieT npecHoBo,n;Horo COJIHeqHMKa 

Polyplacocystis ambigua ( cKaHttpyror.u;a.a :rneKTpOHHa.a MMKpocKo
n11.a, MMKpOqlOTO JllO,D;MI1JibI ranOHOBOH) - C. 65. 

46. Il.HTb oco6eil COJIHeqHMKOB o6'be,D;MHMJIMCb, o6pa30BaB CBOeo6pa3-

HYIO JIQBqyro ceTh, Bepo.HTHO, ,D;JI.H ITOMMKM 6oJiee KpynHOH, qeM 

OHM, .n;o6hrqJ1 (qJOTO aBTOpa) - U,6emHaH 6/CJWOICa. 
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