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ITPEAUCJIOBUE ABTOPA

A do maroit cmenenu mano pasbupacs

8 80NPOCAX 3007102Ul, LMO HUYEZ0 He NOHAL.
— Bbt xomb ObL nepegesu MHe Mo Ha
yenogeueckuil A3vli! — HaANOOHO B3MONULCA
A, 06paUaachy K ce0emy KoLeze,

— Ia smo u ecmb nepegod!

A. Konan-Jloinb. 3aTepAHHBINA MUD

Ha moarax Ja000ro KHHUXKHOTO MarasvMHa HJIM KHHMXKHOT'O PBIHKA
MOXKHO yBHJeThb O0JIBbIIOE KOJHYECTBO Pa3HOOOPa3HBIX WJIIOCTPUDPO-
BaHHBIX SHIIUKJIONEeANH KUBOTHLIX. [Tokanyi, aTo HanboJiee MOKynae-
Mad cefluac HayuyHoO-nonyJapHasa aureparypa. Ho, npocMoTpes Ha Bbl-
60p HeCKOJBKO TAKMX TOMOB, aBTOD, YBbI, He OOHAPYXKUJ HUYEro, UIN
[IOYTH HUUYETo, 06 OAHOKJIETOUHBIX OPraHN3MaX — IIPOCTEHIINX, TAKUX
Kak aMebnl, UHGY30PUH, KIyTUKoBble. OUeHb MaJio CBeJeHHH Ha 9TOT
CYeT MOXKHO NOJIYYUTE ¥ U3 ITKOJIbHBIX yueOHUKOB. COBpeMeHHON HayK e
usBecTHO 0K070 200 TBHIC. BUAOB MPOCTEHIINX, HO OOJIBIIUHCTBO YUTA~
Tesell, HABEPHOE, CMYTHO NPUIIOMUHAET JUIIb HHPY3OPUIO-TY(ENbKY,
npuyeM Giarogaps 3allOMUHAIONIEMYCS HA3BAHUIO M YAAYHOM, XOTA
¥ OUYeHBb CTApoil, KapTHHKe, KOoTopada yxe 6ojee cTa JieT BOCIIPOHU3BO-
IUTCA B yueDHUKAX 300JI0THU.

Koneuno, ceifuac ecTh Takoi uctounuk undopmanuu, kak Uarep-
umer. Ho us npumepro 200 TEIC. CCHLIOK, KOTOpble B Google BRIcBEUU-
BalOTCA IIpH HaBope cIoBa «IpocTeiiiiue», ¥ TPUMEPHO 5 ThIC. CCHLIOK
npu Habope CJI0BA «IPOTHCTBI» OUEeHb TPYAHO BRIOPATH T€, KOTOPbIE CO-
Jlep KaT COBPEMEHHY 0 HH(POPMALUIO, K TOMY K€ H3JIO?KEHHYIO IPOCTHIM
aspikoM, Kak ybepuncsa aprop, B O0JBIINHCTBE CIy4ae€B UCTOUHUKAMH
nHGOPMAIIUH CIYKAT BCE Te ¥Ke ycTapeBlline yUeOHMKY, UIU fae Ha-
nucanHasa B XIX Bexke A. BpaMoMm «HHU3Hb "KUBOTHBIX».

Ho 3a ¢TO ¢ JUIIHKM JIeT HAIll¥M NpeACTABJEHUS O HNPOCTeHIInX
KOPEHHBIM 06pasoM M3MeHRJIUCh 6rarogaps NPUMEHEHUIO HOBBIX Me-
TOLOB — OBJEKTPOHHOM MHKPOCKOIIMM, MOJIEKYJSAPHOH TIeHETHKH.
HoBble faHHBIE, YACTO MapafoKCaJbHBIE, NOCTYNAIOT HACTOJBKO HH-
TeHCHBHO, 4YTO Ja’ke MpodeccroHaslsl IOPOH He yCIeBAIOT CJIEAUTH 34
OPOHCXOAIINMY H3MEHEeHUSIMH B CHCTEMATHKe, IIpeJCTaBIeHUAX 06



4 311 HeNnpocTbie npocTeiimne

MCTOPUUYECKOM Pa3BUTHUHU, (PU3NOJNOTUH U OKOJIOTHUH HpocTedmux. Tem
foJiee y HUX HE JOXOAAT PYKHM A0 HAIIMCAHWSI HAYYHO-TIOMYJIAPHON JIK-
TEPATYPDI.

I[MonynapHLEIMH KHHTAMH O IpocTEeHIINX yueHble He 0aJioBaJu
U panblre. MOKHO HAa3BATh OUEeHbh HEMHOI'MEe TaKkKe n3gaHus. Ilepsyio
IONYNAPHYIO KHUT'Y 06 5THUX opranusmax, «Ilapcrso nporucroB» («Das
Protistenreich»), ony6ankosas B 1878 roay Benukuit 3. 'ekkeins, HO
celluac oHa [IPeACTABAET TOJbKO HCcTOpUiIecKuii nurtepec. K coBpemen-
HBIM U3ZaHUAM MOYKHO OTHECTH KHUTY npodeccopa JIbBa HukoJsiaesuua
Cepasuna «IIpocreiiiime, 4TO 9T0 TaKOE» U IIEPBHIH TOM IIIECTUTOMHUKA
«¥Ku3HbL >KUBOTHBIX », T/l Pasjies 0 IPOCTEHIINX Hanucaa npogdeccop
IOpuit Usanosuy Ilonauckuii. MeHee M3BeCTHA PYCCKOA3BIUHOMY 4YH-
TaTes 10 KHUra aHriundanunua lenpu Conpona «3cce 0 IPOTO300JI0TUN »
(«Essays on protozoology»). Ho u sty kHuru nanucausl B8 60-e nim
80-e roanr XX Beka.

OOBLACHUTDL TAKYIO CUTYALMIO MOYKHO ellle 1 TeM, UYTO Upe3Bblyail-
HO TPYAHO IIUCATH MOIYJISPHO 00 OPraHu3Max, KOTOPbIX HOJIBIIMHCTBO
qyuraTesgeil B ryiaza He BUEJN. ABTOPBI JYUIINX KHUT O Y)KUBOTHBIX A0~
CTUTAIOT yclexa, HaXOAA V CBOUX I'epOeB UepThl UJIX 0COOEHHOCTH IIO-
BEJICHUA, CXO/IIbIE C TAKOBLIMH Y UeJIOBEKA. ITO BCEeT/[a HATJIAHO U 3a-
6aBHo. Ho mompo6yiiTe mpojeaaTh He4YTO MOJOOHOE B OTHOLIEHUU O[-
HOKJIETOUHBLIX opraHusmos! K TomMy ke Mayio y KOro us yuratesuei mog
PYKOH uMeeTcsi MUKPOCKOII, U B 300IIaPK ITOCMOTPETH OJHOKJIETOUYHBIX
TOKE He CXOJUIIb.

IHIpyroil ncnerrandbii cmocod — mucaTh He 00 opraHusaMax, a 00
yueHbIX. IIpekpacHbiil npuMep — KHHUra ITons qe Kpron «OxoTHUKY 3a
MuKpodamMu». Ho mpu 910M caMu 06'beKThI «OXOThI» OCTAIOTCSA MAaJIO U3~
BECTHBIMU YUTATEJIIO.

OcraeTcs «IIepeBOJUTh» HAYUHble KHHKKH Ha «4YeJIOBEUECKUH
SI3BIK», NBITAsICh NPU 9TOM HCIIOJb30BaTh pas3Hble IIpUEMBI, IIHACATh
U O NPOTUCTaX, U 00 YUeHBIX, KOTOphie ¢ HUMHU paboranu. Haxo npu-
3HATD, YTO aBTOp OpaJicsd 3a TAKOHM «IepeBoOj» He 0e3 OnmacKH, TaK KaK
BeJIMKa BEPOSITHOCTH TOTO, YTO Pe3ysabTaT OyaeT Kak B snurpade, ¢ Ko-
TOPOT'0 HAUMHAETCs 3Ta KHUrA.

IlepeuncieHHble BbILIe KHUTH, B OOJBLIIMHCTEE, OBIJIM HAIUCAHBI
B TO BpeMsl, KOI'Ja OMHOKJIETOYHbIE OPraHU3Mbl JeMCTBUTEIbHO CUNUTA-
nuch Haubosiee «mIpocTuIMu». CeHiyac MOHATHO, YTO aBTOPB! TEPMUHA
«IpocTeilIne» B CBOE BPeMs HECKOJIBKO moropAYyunianch. CoBpeMeHHbIe
CHeLUaJUCTLI 3HAIOT, YTO, €CJIM PACCMATPHUBATL CTPOEHUE OTAEJIbHBIX
KJIETOK (T. €., TOBOPA foJiee HAYUHO, KJIeTOUHbI I yPOBEHL OPTaHU3ALUN ),
TO Y MPOCTERINNX OHO HAMHOIO CJI0XHee, UeM Y MHOTOKJIETOUHBIX KU~
BOTHBIX U pacTeHuil. 3a COTHU MUJIJIIMOHOB JIeT 9BOJIIOLUHU ITpocTeH e
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BLIPABOTANU CIIOCOOHOCTH K JOBOJIBHO CJIOMKHBIM (PU3HOJIOIMYECKUM
peaKIusaM, «HAYYUINCH» [I0-CBOEMY OBIIIaThCs, MEHATHLCHA B 3aBUCUMO-
CTH OT CUTYallMH, ABUraThCHA BCEMU BO3MOXXKHBIMH JJIS OJHON KJIETKU
croco6aMm ¥ MHOTOMY Apyromy. HacTh U3 3TOro HacJeACTBa Iepellaa
K IOTOMKAaM IPOCTEHIINX —— MHOTOKJIETOUHBIM *KUBOTHBIM U pacTeHU-
fIM, 4 4ACTh OBLJIA YTHUMHU [IOTOMKAMH yTpadyeHa.

TTocKoNbKY HEOOXOOUMOCTh B HAYUHO-IIOIIYJAPHON IUTEepaType Ha
BTy TEMY €CTh, ABTOD, IPOpaboTaB MHOTO JIeT B O0JaCTU IPOTUCTOJOTU A
(EayKu, n3yvaoinei IPOCTEeNITNX, UJIH, KAK UX ellle Ha3blBaloT, [IPOTH-
CTOB), PEIIUII IIOBITATLCA KAK-TO 3aII0JHUTE 06pasoBaBIIuiica mpobe
B JIUTEPAaType O Ipupoje.

Elie ojuH BOIIPOC, KOTOPBIA aBTOPY NIPEACTOSO PEUINTD, IPUCTY-
masg K JaHHON KHUIe,— ITHCAThb YTO-TO COBCEM YIPOILIeHHOE WU BCe-
TaKH CHeIaTh CBOeoGpasHbIil Moy AAPHBIY BapuaHT yuyebuoro nmocobus?
KoHeuHo, nepBblil BapUAHT 60JIbINE COOTBETCTBYET HbIHEIIHEMY YDPOB-
HIO IOATOTOBKHU BBIIIYCKHUKOB, B Y4CTHOCTH, YKPAMHCKUX IIKOJ, U e11e
6oJIbIIIe ~— YPOBHIO MHOI'UX KYDHAJIMCTOB, B TOM UHcle OepylIIMXCA II1-
caTe o npupoge. Ho Torga B KHUIe MaJIo 4TO OCTAHETCs, KpoMe cBeje-
HUI, y»Ke M3JI0KEHHBIX B IIKONbHBIX yyeOHUKaX. K ToMy ke aTO yxe
cnesan, 1 oueHb yrauno, Cepreii AGoHbKHUH, KOTOPHIA HaIlMCaJ AET-
CKY10 CKas3Ky «[IpUKIOUeHNS B KAILJI€e BOABI» .

Kpome Toro, xouercsa HajesiThCs, YTO MOJOKEHUE He cOBCeM Oea3Ha-
JIe2KHO, U CTOJIb €CTeCTBEHHbBIH I JIOfe!l MOJIOABIX U IIBITIMBbIX HHTE"
pec K OMOJIOrMM YHUYTOKEH He IToBCceMecTHO. I10oToMy B KHUTY BKJIIO-
yeHBbI AOCTATOUHO CJOXKHBIE TEMbI, KOTOpble NOTPeOYIOT BLYMYHBOrO
yTeHWs, & MOXKeT, ¥ [IOUCKA JOIOJHUTENILHOU auTepaTypsl. Ilpu sToM
0KAa3aJ0Ch, UTO HEBO3MOXKHO N30€KaTh UCII0Ab30BAHUA CIIELUATIBHBIX
TEePMHUHOB. ABTOD IIONLITAJCSH JaTh UM OTHOCHUTEJIBHO IIPOCThIE O1Ipefe-
JIeHUH, PHCKYS IIPU 5TOM ObITh OOBMHEHHBIM KOJJIE€raM# B HEKODDPEKT-
HOCTH. 3HAUEHUE MHOTMX HENOHATHBIX CJI0B MOXKHO HAHTH B CJIOBape
TEPMUHOB, PACIIOJIOKEHHOM B KOHILIE KHUI'H.

B npuHIume, 9Ty KHUTY He 00A3aTe/JIbHO UUTATh C HAaYania ¥ 10 KOH-
ma. MoxxHO BEIGpaTh TO, UTO MHTEPECHee U HOHATHEE, a 3a IOAPOOHO-
CTSAMH, IPU HEOOXOJMUMOCTH, 0OPATUTHCS, BEPHYBIIINChH K COOTBETCTBY-
IOIIUM TJIaBaM.

BesaycioBHO, 06BEIMHUTEL B OQHOM KHHTe BeCh OTPOMHBIH MAacCCHB
CBeJ€HUH O IPOCTEHIIINX, KOTOPBIH K HACTOAIIIEMY BPEMEHU HAKOILJIEH
HayKoil, HeBO3MOKHO. [IPOTHCTH He0ObIYaiHO Pa3HOOOPa3HBI X BHEI-
He, U II0 ¢BOeMy o0paay »ku3HW. Heuero u nelTaTbCsd YMECTUTEL B OAVH
yRo6oBapHMBIi TOM XOTA OB «caMoe MHTepecHoe» O HHUX. [losToMmy,
HBITASCH «IIOMOYb OOPA30OBAHUIO», aBTOP 0CO0Oe BHMMAaHHE YIEJIHI
TeM BUAM IIPOCTeHIINX, KOTOPbIE BKJIIOUEHBI B INKOJbHbIE YUeOHUKH,



6 BTy HENPOCTLIE NPOCTEMLINe

WM mocBsmieHa oTgeNbHas riaBa KHuru. Kpome toro, ogHa 13 3agay
3TON KHHUIM -—— IIOKAa3aTh POJb NPOCTEHMIINX B IPUpPOJeE, 3HAUEHHE UX
JUIA YesoBeKa. HakoHel, HasBaHWe KHUTM TOKe HALO OBLIO KaK-TO
ONpaBAAaTh.

HecoMHEHHO, OCHINTD B OJMHOUKY 060D HeobXoauMolt uHdopMa-
MM, 0COOeHHO MJLIIOCTPAIMI, aBTOP obI He cmor. ITouTn HEeBO3MOXKHO
1 00BEKTHBHO OIleHUBATh COOCTBEHHBIE TEKCTHL. 1l0aTOMY aBTOD BbIPa-
»KaeT IIyBOKYI0 IPU3HATENBHOCTh BCEM TEM, KOMY 9Ta KHUTa BO MHO-
roM 06g3aHa CBOMMH JOCTOMHCTBaMHK. UTO KacaeTcA HeNOCTAaTKOB, TO
3/1eCh BCIO OTBETCTBEHHOCTh aBTOP GepeT Ha cebs.

Ocoby0 TPU3HATENLHOCTh XOUy BBIPA3UThL JMLAM, IPeJOCTaBUB-
[IMM aBTOPY OPUTHHAJIbHbBIE POTO M WLIIOCTPAUMM: IIpodeccopy Yoryi
Yenr (Knrait), Tiogmune Korcranrunenko, Oxcane Agnmnarosoit (Hu-
romup, Ykpauna), Jlrogmuie I'anonosoit (Cymsl, Yxpauna), Bragumu-
py I'punesy (Kapazarckuit 3anoBeHUK, YKpanHa), c'ryJ.IeH'fKe Hanwmo-
HaJIHOTO MeIMIMHCKOro yHuBepcurera AHacracuu Boaruno# (Kues,
VKpanHa) 3a CXeMy CTPOEHUs KJIeTKH IPOTHCTOB. ABTOD TaKiKe Mpu-
aHATeNeH APY3bAM UM KOJUJIETAM, B3SBUINM Ha ce0s TPy O3HAKOMUTBCA
C elrle CHIPON PYKOITHCHIO ¥ CeJIaBIINM [[eHHble 3aMedaHus: AJeKCaH-
npy Pamnkuny (Cauxr-IlerepGypr, Poccus), Ceprero JleonoBy (Cum-
dpeponons, Yrpauua), Enerne Bouiko, Anexcanapy IIporacoBy, Bura-
nuio Xapuenko, Pobepry Baprosuuy, fIpociase Mexxepunoit (Kues,
Vkpauna), moeit :xete u Kojnere Okcane ['on0BU€HKO, 109epU ITonune,
a TaKIKe KHeBCKOMY LIKonbHuKy Pomany HelTepy, KOTOPOTO ClelyeT
NOIOTHUTENBHO M06IaroapuTs 3a cOOp IBIJIEH, ameb u mHdYy30pU,
«IIOPTPETHI» KOTOPHIX MJLIIOCTPUPYIOT 3Ty KHUTY. BoJbuIyio moMoub
B IIepeBojie JIATUHCKUX TEKCTOB aBTOPY OKasaja CTYAeHTKa KwneBcko-
ro HAIlMOHAJNLHOTO YHUBepcuTera uMm. T. Hlepuenko I'aauna Bocko-
goitauk. Ocobas 61aroapHOCTL PELEH3EHTaM 2TOH KHWTH, JOKTOpaM
6uronornueckux Hayk Osbre AmaronneBHe Kopuunosoit (Poccuiickuit
TOCYZApCTBEHHBIH IefaroruyecKuil YyHUBEPCUTET UM. A. H. Tepuena,
Cauxr-Ilerep6ypr, Poccusi) u Buranuio BadeciaBoBuuy Anucrparen-
ko (MucTrTyT 300qormn um. . U. IImanbraysena HAH VYkpawnssl,
Kues, YkpanHa).



CKBO3b BOJIIIEBHBI TIPUBOP
JEBEHTYKA...

Cr603b 80alLeORbLIL npubop Jlesenzyra
Ha nosepxnocmu kanau 600bi
OfHapyxura Haula Hayka
Yousumenvbroil Heuznu credvt.

T'ocydapcmeo cmepmeil u poxcdenuil,
Heckonuwaemoii yenu 36eHo,—
B amom mupe wydechbix meoperHull
CKOLb HULMONCHO U MeAKO OHO!
H. 3a6ononkut

Yo 2ke 9T0 6bLI 32 BONIIEOHBI NpNOOP, 0 KOTOPOM HUJAET pedb B 3a-
MeuaTenbHOM cTHxoTBopennn Hukonas 3abomonkoro? Kaszamoch ObI,
B 00X UepTax 06 OTKPBITUH AnToOHUK BaH JIeBeHI'YKOM «aHUMAJbKY-
seii» BceM usBecTHO. HO TO, UTO MMEHHO B OOLIUX YepTaX, ACHO XOTs1 Obl
U3 TOTO, YTO BO MHOTMX KHMTaX (B TOM uMcie yuebHuKax) JleBeHryka
HAa3BIBAIOT M300peTaTeIeM MUKDPOCKONA.

Mukpockona JleBeHryk He nsobperasn. B xauecTse usobperaresneit
MUKDOCKOIA dYallle BCero YNOMMHAIOTCA TOJIAHJCKMEe ONTHKM Opa-
Tbs SIHCEH, clenaBillie MUKDOCKOII C OKYJIAPOM M 00BEKTHBOM OKOJIO
1590 r.

He 6511 JIeBeHTYK U HepBbIM MHKpPOCKOTIMCTOM. Eme Jo Hero pat-
yannH AH CBaHHEPMAaH ¢ TOMOLIBI0 MUKPOCKOTIA OTKPBLI 9PUTPOIUTEI
KpoBH, anrIuyanul Heemus I'plo — NBLIBILY PACTeHUH, a HTAIbAHEl]
Mapuenyso Manbnura — KanWLIADHL B JETKUX JATYLUIKH. HcTtopuue-
CKOe OTKPBITHE KJIeTOK pacTeHuil Pobeprom I'ykoM Takske IPOU3OILJIO
paubire (B 1665 roxy), ueM cBOM TPYZbI onryOnnkoBal JIeBeHTYK.

AnTonu BaH JIeBeHTYK POJUJICA BHAUNUTEILHO I1033Ke n300peTeHnd
Mukpockona — B 1632 rogy B ropoze Hendt (lonnanans). Ero poau-
TeJyd 3aHUMAaNNCh BeChbMa IOYTEHHBIM JeJNoM — IJIeTeHueM KODP3UH
u nusoBaperueM. Cam JleBeHTYK, BOIPEKH JereH/aM, ObLI 4eJ0BEKOM
OTHIONb HEe MaJIOrPAaMOTHBIM, TaK KakK [0 MIecTHaJUATH JieT YUUJICH
B IIKOJIe, Tfe IOJIYINI HellJIoX0e 10 TeEM BpeMeHaM 00pa3oBaHHE.
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B Bospacte 21 rona OH MKeHUJICH
Y OTKPBLJI COOCTBEHHYIO MaHyhaxKTyp-
Hy10 Toprosiio. Ho 6vl10 ¥y Hero To,
yTo cefiuac HA3bLIBAETCH «X006u»,—
OH yBJeKajcA MIANGOBKON JHUH3
U ‘pasraAjbIBAHHEM uepe3 HUX MeJ-
KHX IIPEIMETOB.

JleBeHIyK HaBepHAKAa 3HAJ O CY-
1IeCTBOBAHUK MNPUGOPOB KOHCTPYK-
uun AHCeHOB, Tak Kak ObLJI 3HAKOM
¢ WIEHOM-KOPPeCIOHIeHTOM GpHTan-
cxoro Koposaesckoro obiiecTsa Perne
ne paadom, Koropstit sxu B lendre
M H3ydaJ C INOMOILIBI0 MHKPOCKOMA
TOHKOE CTPpOeHHEe CEMeHHUKOB U ANY-
HUKOB »xUBOTHBEIX. Ho JleBenryka He
yCTpaKuBaJjo KpaiiHe IJIOX0e KAUYeCTBO
nszobpaskeHudA, KOTopoe, OCODeHHO

Sasvems was Lesuyenlial npu GONBIINK YBeJINUEeHNAX, JaBaJH
de ontdekker der infusorien, HECOBepIlIeHHble MHKPOCKOIIBI TOrO
1675—1875» — « AHTOHH BaH BpEMEHH.
JIeBeHI'YK — NepPBOOTKPHIBATENb IlosTomMy AHTOHU NpPUAYMAT cob-
unpysopuit, 1675—-1875») cTBeHHyI0 TexHosoruw. OH miaaBui
h Ha OrHe CTeKJAHHble HaJIOUKH Ta-
KuM 06pa3oM, 4TOOEI KAIlJIN PacIUIABJIEHHOTO CTeKJia IMajayiil B BOAY.
B pesyabTaTe moJiydainuch 3aKaJleHHBIE OJHOPOJHbIE CTEKJIAHHEIE 1Ia-
PUKH, KOTOpBIE 1TocJje TIaTeIbHOMH maudoBKY NpeBpalialich B Kade-
CTBEHHBIE JJUH3H ¢ MUHMMAILHBIM paguycoM okosao 0,7 MM, TOJNIIIHHON
1,22 MM, poxycubiM paccTogsHueM 0,94 MM U MAKCHMAJBHBIM YBeHYe-
HueM B 266 pas. 9Ty KpouledHble JIMH3B! ONPABJISINCE B IJTACTHHEI U3
menu, cepebpa uau 3010Ta. K mracTuHe NPUKPEIUIAICA BUHT C UTJIoH
H@ KOHIIE, KOTOPHIY BBIIIOJHAJ POJb NpenapaToBOAUTENA,~ C €ro Io-
MOILBI0 HACAMKEHHBIM HA HIJIY HpeaMeT MOXKHO ObIIO JBUTaTh B3aj-
Buepen. C mOMOIIBIO APYTOro BUHTA, NEePNeHJUKYIAPHOTO IJIOCKOCTH
IJIACTUHBI, MOXHO GBLJIO OTOABUTATL MJIM NPUABHUTATE KOHYUK MIJIBI
K JuH3e, gobuBafchk, TaKMM obpasoM, peskoro usobpaskenusa. Cama
urJa Toxke 6nina rubKoil, U, uarubad ee B pa3HbLIX HANIPABJICHUAX, MOMXK-
HO OB1770 NPOMUBBOAUTE ellle 6oJjlee TOHKYIO HABOAKY. 91O aHaJOru Ma-
KPO- ¥ MUKPOBHHTA COBPEMEHHBIX MUKPOCKOMOB.

JleBeHryK, OyAydYH UEJIOBEKOM OYEHb J10603HATEIbHBIM, paccMar-
PUBAaJI CaMble pa3Hble 06LEK Tl — MBIIIIEUHBIE BOJIOKHA, BOJIOCHL, IePCTHH-
KU 3KMBOTHBIX, CEMEHA PACTEeHUM, NapasuTHUYeCKUX HACEKOMBIX — 610X

Tloprper Autonn Ban JleBeHryka
(3 xkuurn II. Xaakcmana
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u Buieit. OcobeHHO yBJEKCs OH ecTe-
CTBOBHAHMEM U MHKPOCKOIHNeHl IIo-
cne mpourenus Kuuru PobGepra I'yka
«Muxkporpadus», OIy6IMKOBAaHHON
B 1665 roxy.

Bce cBou HaOII0JeHUA OH aKKY-
paTHO 3aIIMCHIBAJI, 3aPHUCOBBIBAJ, HO
Toabko B 1673 roay, 10 MHUIIUATUBE
n mpu nocpeguudectBe Penre ge I'pa-
ada, HayaJ OTCHLJIATH B GpPUTAHCKOE
KoposieBckoe 00IIIECTBO pe3yJsIbTaThl
cBoux HabmogeHuii. [lymaercd, faxe
ecJsiv 661 He OBIJIO OTKPBITHS [IPOCTei-
mux, AHTOHU BaH JIeBeHT'YK Bce paB-
HO 6B OB JOBOJIBHO HM3BECTEH, TaK
Kak OH, HesaBHcuMO or CBaHHepMa-
Ha, OTKPBLJ KPOBsIHBIE KJIETKU (3pU- OI(MH M3 «MEeTKOCKOIIOB»
TPOILMTHI) YeJIOBeKa, a Takmke aMPpu- JleBenryka
6uil 1 poIb, ABMXKEHME KPOBU B Ka-

OUJIsApax, CIepMaTO30Mbl YeJOBeKa, CO0aKu U APYruX JKHBOTHBIX,
M3Y4UJ cTpoeHue PaceTOUHOTO IJ1a3a HAaCEKOMBIX U MHOT'0€ APYToe.

Ho opHaXKABI OH IIPUAYMaJl HACAXKMBATh HA KOHUMK UIJIBL He Ipea-
MeT, a TOHKHI CTeKJIAHHBIN KalWIAAp ¢ MUAKOCTBIO. A puis1 TOrO 4UTO-
GBI JTyYIlle BUJAETh, YTO B HEM, CTABUJ MEXAY CBOUM «MHUKPOCKOIIOM»
W NaMIoi XpyCTaubHBI Map ¢ BOJOR — TaKOH e, KAKOW MCII0Nb30-
BaJIy JUIS YITYUILeHUs OCBEIleHUsA roJIaHACKIe KPYKeBHUILBL. Tak oH
n3obpes KOHAEHCOoD.

IHosguee JleBeEryK HauaJs IIOMEIATh MEXAY TAKUM IIapoM M MU-
KDPOCKOIIOM ILJIOTHBI 9KPaH C MaJEHbKUM OTBEPCTUEM, U€PE3 KOTOpOe
IPOXOAMJ TOJIBKO TOHEHbKU U JIYIUK CBETa, KOTODBIH, B CBOIO OUepelb,
[pOIycKajcsa yepes Kanusiap. B pesysibrate BCe, YTO IJ1aBAJIO B KU
KOCTH BHYTDU KanuJjuisipa, CBETUIOCh Ha TEMHOM (hOHE. Tax JleBeHTYK
HCIIONIb30BaJ Ha IpakTuke sdpeKT, Oiarogaps KOTOPOMY, HAIPUMED,
B COJIHEYHOM JIyue BU/HbBI CBETHALIMECH IBIJINHKHY, HEPa3JIUINMBble IIPO-
CTBIM TJIA30M, T, €. U306 peJs MeTOA TEMHOTO II0JIA, KOTOPBIN IPUMEHACT-
¢ B MUKPOCKOIIMH U ceifuac.

HeussecTHo, moyeMy AHTOHM TPULIJIO B IOJIOBY HabpaTh B KAl
JISIP U pACCMOTPETH OTCTOAHHYIO OK/EeBYI0 BOAY U3 MIMHAHOI'O ropi-
K2, HO MMeHHO TaM OH BIepBble OOHAPYIKUJI KPOIIEeUHBIX CYIIEeCTB, KO-
TOpBle BBIIN B JECATKY Pa3 MeJbye CAMbIX MajeHbKHUX, U3BECTHLIX 10
Toro. JIeBeHT'YK Ha3BaJl UX «aHUMAJbKYJIN», T. €. «3BEPIOIIKM» (c nar.),
U HauyaJji uCKaTh UX Be3ze, I'ie 3TO TOJbKO BO3MOYKHO.
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e OpHaKIbl OH pELINJ IIOJYyYUTh
OTBeT ellle Ha OJUH BOIPOC, HOUEMY-TO
MY4YaBLUINH €ro: IoueMy Iepery dKeT-
ca? AHTOHM IIPEANOJIOKIUII, UTO B IIep-
Ile HaXOOATCA HEBUIUMBIE NPOCTBIM
Q. rJ1a30M HTOJIOYKH HJH KPIOYOUKH,
&v’ . | KOTODBbIE pasApasKaloT A3BIK M BHISHI-
W 5‘— BalOT XKKeHue. UToObI IPOBEPUTH BTO,

@ OH IIOMECTHJI B COCY, C BOLOM IJIOA IIep-

i Ila ¥ OCTaBMJI €0 CTOATH, IOKA TOT He
Pa3JIOMHUTCA, YTOOBI UTOJIOUKH II0IA-
JIM B BOJAY ¥ MX MOYKHO OBIJIO 3aTAHYTH
B KanuJiap u paccmorpers. OgHakKo,

b A ka

[ L] 5

JABYXIHHIOBEIH «MEJKOCKOII»
Jlesenryka. C ero nomoisio
MOXHO OBLI0 paccMaTPHBaTh
cpady ABa o0'LeKTa HIN

3PUTENBHO COBMENIATE BMECTO «KPIOUOUKOB» OH OOHAPYKUJI
H306DAKEHHS IBYX CXOTHBIX B HACTOE IIePIa OrPOMHOE KOJHYECTBO
ob6nexros. Ceituac Takue «aHUMAJLKYJeH» — ropasgo GoJb-
CpaBHHTeJbHbIe MUKPOCKOIIBL niee, ueM rae 6ul To HE Bolno. Tak Jle-

TO%Ke MCIIOIB3YIOTCA, 0CO0EHHO BeHryK K306peJs sabopaTopHOE KYJIb-
B KPUMHHAJIKCTHKE (M3 KHATH THBHPOBaHHE OTKDBITBIX UM OPraHu3-
IL. Xaakcmana «Antony van MOB — upesBBIYaiiHO yN0OHEIH cr1ocob
Leeuwenhoek, de ontdekker der

infusorien, 1675—1875»). ux obHapy:keHuUsa u ugydeHus. Ilpu
3TOM AHTOHH ellle H 3KCIIePHMEHTAJIL-
HO JOKA3aJI, UTO «AHUMAJILKYJIM» pas-

MHOAI0TCS B HACTOE,

Hazo crasaTs, uTo Ha mpoTsxenun moutu 200 et nocie paGor Jle-
BEHT'YKa METOJ U3YYEeHHA «aHUMAaJLKyJeil» B HACTOAX ObLI YyTh JIU HE
enuHcTBeHHBIM. OTCIONA ¥ ApYroe Ha3BaHUe «aHUMAJNBKYJeH» — «MH-
dysopuu» (c yaT. infusum — HacTOHKA), T. €. "KUBOTHHIE HACTOA, HJIH,
KaK IHCcaJll H0-PYCCKY, «HAJWBOYHBIE )KUBOTHBIE». KeTaTth, K «uHDY-
30pUAM» ellle B HauaJse ¥ cepennHe XIX BeKa OTHOCUJIHM BCEX OPraHu3-
MOB, O0OHApY’KeHHBIX B HACTOE, B TOM YHCJIe MHOTOKJIETOUHBIX — KO-
JIOBPATOK, MEJKUX UepBeil — HeMaTong U ojsuroxer u T. I. Tossko BO
BTOpoit nmonoBrHe XIX Beka 3T0 HasBaHUE CTAJI OTHOCUTH K HPEJCTA-
BUTEJIAM OJHOM rpyNIIbl — PECHUYHBIM IIPOCTEHIIINM, MY IHIHATAM,

Hauunas c 1673 r. u o cBoeit cmepru (a oH npoxua 91 rox) Jlesen-
ryk otocsal B KoposieBckoe obinecrso Gosee 100 nucem ¢ cobeTBeHHbI-
MU HaOJIOJeHUAMY, Ile OH OIIucaJ JeCATKYU Pa3JIMYHBIX NPOCTeHIINX
U pake GaxTepuii. HekoTOpbIe N3 ero onmucaHuil U DUCYHKOB K cedyac
TIO3BOJISIIOT OIIPEEJIUTh OPraHU3MBI 10 poja ujau Bufia. OH »Ke nepBbIM
OGHAPYXUJ Yy MPOCTeHIINX OPraHelIbl JBUKEHNUS — PECHUUKH U KTy~
THUKH, KOTOPHIE OH Ha3bIBAJ «PasHOOOPa3HBIMM, HEBEPOATHO TOHKMMMU
HOXKKaMU».
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Kpome Toro, OH HENPEPBIBHO CO-
BeplleHCTBOBajl cBou npubopsl. Ha-
mpuMep, chejiaJl MUKDPOCKOI C JABY-
MA JHUH3aMH, KOTOPBIA I103BOJIAJ
paccMaTpuUBaTh cpas3y JBa 00BeKTa
U, BEPOSITHO, 3PHUTENBHO COBMeIaTh
nx wuzobpakeHus, YTO II03BOJIAJO
CpaBHMBATH OX0KUe 00beKThl. Tak-
ke JIeBeHTYK cheJasl CIelNaJbHbIA
MHKDOCKOII, ¢ IIOMOHIBIO KOTODPOI'O
paccMaTpuBal Kak IPOCTEHIINX, TaK -
U JOBOJILHO KPYIHBIX MHOTOKJETOY-

HBIX YKUBOTHBIX, OOHUTAIOIIUX B BOJE, ® /
TaKUX KakKk depBu-HemaToxbl. C ero

e IIOMOIIBLI0 AHTOHM HU3yYalsl KPOBb
yeJJOBEKA U JKUBOTHBIX. ¥ BTOTO MU-
KDPOCKOIIa HMeJICA cllelnaabHbIN gep-
¥KaTesb AJA IUJINHADA C XKUIKOCTBIO

«Meaxockon» JleseHryka
¢ nepaaresieM AJsd CTEKJIAHHOTO
HMJIMHAPA WJIN TPOOHDKH.
InauuAp BCTaBIAJCA

nau npobupku. Takum o6pas3om, B OT- B OTBEPCTHA i 3AKPEILIAICH
Juune or npubopa GpatbeB flmcen, ¢ OMOTIBIO TBYX MIMPOKMX
KOTOpPBIA B TO BPEMA yYallle CIYKUJI npy:xuH (r u d). Co6cTBeHHO
I pasBJieUeHUA KW TOJBKO SIIHN30- JIMH3a BMOHTHPOBaHa

OUYEeCKU IIPUMeHsAJICA YUeHbIMU, MU~ B BePTHKAJBHYIO INIACTHHY

(g), a HaBOOKA Ha PE3KOCTH
0CYIUECTBJIAIACH € IOMOUIBIO
BuHTa () (M3 KHMTH

KpPOCKoILI JIeBeHT'YKa (MU, KaK TOr-

1a TOBOPHWJIH, «MEJIKOCKOIBI») ObIIN
crpoficTBaMM, NpefHa3HaYeHHBIMU

yerp » TIpeA II. Xaakemana «Antony van

Al CEPbEe3HBIX CUCTEMATHHUECKUX Leeuwenhoek, de ontdekker der

HayYHBIX UCCIIENOBAHUH. infusorien, 1675—1875»)
Hago ckasaTh, 4TO UMEHHO I1OCJIE

OTKDBITUA «AHUMAaJbKYyJIel» AHTO-

1y BaH JIeBeHI'YK I0-HACTOALILEMY pociaBujica. ITocse IpoBePKN ero
HccsenoBaHuil Komuccueil Bo ruase ¢ Heemueil I'pro, koTopaa cremnu-
anbpHO npuesxaia B Jendt, o B 1680 roxy 6611 u3bpaH JeACTBUTEN D"
HBIM unenoM KoposeBckoro obuiecTsa (T. e. cras akagemukom). [losa-
Hee oH cTaJs YienoM u Opannyscroit akagemuu Hayk. Ero nom B [en-
(>Te CUMTAJU CBOMUM [OJITOM IOCETHTb BBIJAIOLIUECA yUeHble U AaXe
MOHAPXH U3 PasHbIX cTpaH. Tak, H3BECTHO, UTO BO BpEM#A CBOErO Ipe-
6eiBanus B losnaunny Jlesenryka nasemiai Iletp Ilepssiit, KOTOPBI
ma<e IpUOOpeN Y HEero HECKOJIbKO «MeJKOCKONOB». IHTEpecHO, KaK
IleTpy yAaJOCh 9TO CAeJaTh, TaK KaK AHTOHHM OOBIYHO Kareropude-
CKHU OTKA3BIBAJICA JaDPUTh MM IPOAABATH CBOM JyNBI KOMY OBl TO HU
OBILIO.
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Mexaaus, oTyekanenuas B uecTs Jlesenryka B l'osranguum B 1716 roxy.
Ha smuteBoii cropone (asepce) — 6apensed Jlesenryxa u HanMUCh « AHTOHH
BaH JleBeHryK — meiiCTBHTEIBHBIN YwieH BpUTAaHCKOro KOPOJIeBCKOTO
o6urecrna». Ha oGopornoii cropone (pesepce), Ha 3aHeM NJIaHe — POJHOM
ropoa akagemuka JdeadT, Ha mepegHEM IJIaHe — MYEJIHHBIN yiaei (kak
CHMBOJ TPYR0IH0O06HT) B uuTaTa U3 Beprunus: «Hepenauk Tpya, Ho Hemanan
caaBa» (u3 kunru II. Xaakemana «Antony van Leeuwenhoek, de ontdekker
der infusorien, 1675—1875»)

Bo BcsikoMm cnyuae, *MeHHO ¢ UCTOPUM 00 AHTOHM BaH JIeBeHryKe
HAUMHAIOTCA MOYTH BCe PACCKa3hbl 00 YIHUBUTEJIBHEIX CYIeCTBaX, UMe-
HYeMBIX TIpocTeilINe, NIV IPOTUCTEIL.



IIPOCTENIINE — «IIAPAJIJIEJIBHBIN MUP»

But, koHeuRno, gudanu ygeruiumebHoe
cmexao — Kpyeaaoe, 8biNYKA0€E, Hepes
KOmopoe 6ce eUU Kaxicymcs 60 cmo pas
6onvuie, wem onu Ha camon dene? Ecau wepes
Hez0 nozaademb Ha Kanaio 600bl, 63AMYI0
20e-Hubydb u3 npyda, mo ysuduuisb yenvle
mulcadl OUKOBUHHBLY 36EPYULEK, KOMOPbLX
8000We HUKo020a He 8UOHO 6 600e, XOMs OHU
mam, KOHe1HOo, eCMb.

I'. X. Aagepcen. Kanns soger. 1847 r.

IIpocTeiiiive — 3TO OUEHb MEJIKHE ONHOKJIETOUHbIE OPTAaHU3MBbI, U-
armasoH uUX pasMepoB — oT Mukpomerpa (1 muxpomerp = 0,000001 me-
Tpa) [0 HECKOJbKUX caHTUMeTpoB. Ho GOJIBINIMHCTBO 3TUX OPraHn3MOB
He npesbiuaeT padMmepom 100 MUKPOMETpPOB (MJIM, KAK PaHbIlle TUCAIH,
MHKPOH), T. €. OQHOH fecaToi MmuiuMerpa. [TosToMy Te, KTO 0 HUX U~
1eT, OYeHb YaCTO IIOMEINIAIOT I[eJILIH MUD B «KATLIIO BOABI» .

ABTOpPY HeM3BECTHO, CKOJBKO BPEMEHU CYIIeCTBYEeT 3TOT XyH0Ke-
CTBEHHEIN 06pas, HO, IOX0XKe, YIKe IOPAJKa JBYXCOT JeT UMEHHO CIIo-
cO6HOCTEL TPOTUCTOB OOUTATH B MUHMMAJILHOM 00'beMe BOJbI CUNTAETCHA
UX XapaKkTepHOU uepToil. MUp IpOCTeHIINX B MILIIOCTPALUAX K IIOIIY-
JIAPHBIM KHUraM U yueGHUKaM U3JaBHa IIOMeIIaioT B KAIIJIIO UK B KPY-
JKOUEK, U300 parkaloluii IoJe 3peHna MUKpockona. Ckaska AnJiepceHa
o mpocTeiiiux HaspiBaeTca «Kamus Boasl», a ckagouHad nosects Cep-
rea AgoupkuHa — «[IpUKIIOUEeHNA B KallJle BOABI», B CTUXOTBOPEHUH
H. 3a60J01KOro «yAUBHATEILHON JKU3HU CJEAbl» TOXKe O00HapY KeHbI
«Ha MOBEPXHOCTH KAILIX BOABI». XOTH, KOHEUHO, «THICAYU AUKOBUH-
HBIX 3BepyIIeK» MOYXHO YBUJETD He BO BCAKOI KaIlle, a TOJbKO B KallJje
«JIeBEHIyKOBCKOTO» HACTOS, T. €. B KYJIbType, CO3JaHHOM NCKYCCTBEH-
HO. B ecTecTBeHHBLIX YCJIOBHUAX IMpOCTeiillive pas3MellaloTcs BOBce He
TaK IIJIOTHO, KaK 3TO KaKeTcH.

Hanpumep, yTBepsaeHue, 4TO B 60raToil OPraHNKON IIOYBE KaK-
OBl KyOUYEeCKU CAHTUMETD COLEPIKUT MUJITHOH Mau Oosee MpoCTei-
IMUX, OGBIYHO IIPOU3BOAUT CHJIbHOE BriedaTyieHne. MOHO IIOAYMAaTh,
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UTO MPOTUCTEI AOJXKHEL 6BITH TAM YIIaKOBaHbI TAK IJIOTHO, KAK IIIPOTHI
B 6anke. OgHako, o pacueram I'. ConZoHA, BTO He cOBceM Tak. Eciu
IPUHATH, YTO KayKAAd KJIETKa MMPOCTeAnX uMeeT NpUOIN3UTeIbHBIHA
o6'meM paBHBIH crepe fuameTpoM B 10 MUKpOMeTpPOB, TO MHJLJIMOH IIPO-
THCTOB 3aiiMeT BCer'0 OKOJIO ABYX ThICAYHBIX KYOHMUECKOT0 CAHTHMETpA.
To ecTh TECHOTHI B IOUBE IIPOCTEHIITNE ABHO HE UCITLITHIBAIOT.

HecmoTpsa Ha 3T0, 06pa3 «Kamju BOAbI» JeACTBUTEIbHO OUYEHb yAa-
YeH, TaK KaK MPOCTeHInuM AJis ofuTraHusa HeobXoguMa BOAA XOTA Obl
B BUjfe ILJIEHKH BJIArd Ha MMOBEPXHOCTU UACTHUI] MOYBBI, KAMHAX HMJIA
mxax. Jfaxke B OOJBIINX BOJZOEMAaX, TAKHX KAaK KDPYNHBIE 03€pa HJIH
MOp#, IPOTUCTH He paclpeeeHbl cayualHbIM 06pa3oM, a cKallJIuBa-
JOTCH B HanboJee IPUTOAHBIX JJIA TEX UJIN UHBIX BHIOB MECTOOOMTAHU-
f1X, KOTOpbl€ B HAYUYHOU JIUTEepaType HAa3bIBAIOT MUKDPOOHOTOIAMH HJIN
MHUKPOAKBAPDUYMAaMU, M PA3MEPHI 9THX MEeCTOOOUTAHUIH YaCTO AeHCTBU-
TeJbHO COM3MEDPHMEI C TEM, UTO MBI HAa3bIBaeM Kalllen.

Kak numer I'. ConoH, ecJI MHOTOKJIETOUHBIE YKUBOTHEBIE o6n'ra}o'1‘
B MHUpe, JHAa30H Pa3MepPOB U BpeMeH! B KOTOPOM HaM 3HAKOM W IIPH-
BbIUEH, TO B «MHpE» MIPOCTEHIINX 3T pasMEPHOCTH IOABEPIKEHbI 13-
MeHEeHHAM, KaK B KOPPOJJIOBCKOM 3a3epKaJibe. )

CoBpeMeHHBIe JAHTACTHI BMECTO 3a3ePKaJibd HCIOJNb3YIOT 00pas
112paJIIeIbHOIO MUpa. HefcTBUTENBHO, IPOCTENIITINE C UX MUKDPOCKOIIH-
YeCKUMHU Pa3MepaMU CYLIECTBYIOT B APYTOM MacllTabe U3MepeHH, KaK
651 MapalielbHO HANIEMY IPUBBIYHOMY MUDPY, U GOJBIIMHCTBO TIOLEH
JasKe He TOTafbIBAIOTCA O TOM, HACKOJILKO 9TOT MUD CJIOKEH U BaxKeH
AA Hac, mogeit. [la M, KaK MbI TOJbKO UTO yOeAUIUCh, BHAET YeIoBeue-
CTBO O CYII[ECTBOBAHMHU DTOTO MHPa BCErO TPUCTA ¢ HeBONMbIINM JIeT,

CymiecTByeT MHOMKECTBO MECTOOOMTAaHWII, MOJZOOHBIX MHKDPOAK-
BapMyMaM B [I0YBe UJIX TOJIIE IlecKa B BOJOE€MaxX, KOTOpPhle MOTYT 3a-
HUMATh TOJBKO MeJIKHe OJHOKJETOUHbIE OPraHM3Mbl — IpocTeiIne
u 6axTepun. BepoATHO, MMEHHO II03TOMY OHU U CYIIECTBYIOT Ha 3eMJie
OZHOBPEMEHHO ¢ 6oJiee COBEPIIIeHHBIMH, HO U 60Jiee KPYIIHEIMHA MHOTO-
KJIETOUHBIMH, KOTOPLIM B «Kallje BOAbI» OBIJI0 6BI TECHOBATO.

TIpocTeiimue 3aHUMAIOT BCe TPUTOLHbIE MUKDOOHOTONBI, BCTPEYa-
fICh B HUX B 3HAUYNTENBHBIX KoJinyecTBax. COOTBETCTBEHHO H POJIb 1IPO-
cTeHINX B 0611[eM KPYyTOBOPOTE BEI[eCTB U 9HEPIUH B 6uocdepe TOIK-
Ha 6BITh cyllecTBeHHON. Ho KakoBa sTa posb?

Hapo ckas3aTh, YTO YEJOBEKY CBOMCTBEHEH AHTPOIOLEHTPN3M. Bee,
UTO ero OKPYIKaeT, OH, B IIEPBYIO Ouepelb, IpUMepsAeT «Ha ceba». OT-
CI0[la ¥ BOIIPOC, YACTO 3a4aBae€MBbIfl JIOAbMH, JAJIEKUMHU OT GMOJIOIUU:
«3a4eM OHM HYKHBI, 9TH IIpocTreiinine?», UMes B BUAY, B IIEPBYIO OYe-
pelb, 3aUYeM OHH HY>KHBI HaM, JilogaM. 1 oTBeT Ha 3TOT BONPOC CIeAYET
HCKATh B TAKOM paajelie MPOTHCTOJOINY KaK dKOJOTUA NPOCTEHIIUX,
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IIpoTuCTHI ABNAIOTCA 00A3aTeIBHBIM 1 BAXKHLIM KOMIIOHEHTOM JIFO-
6011 SKOCHUCTEMEI UM 6uolneHo3a. IIpH 9TOM AJA KaKI0N 3KOCHCTEMbI
“MeeTcA cBO HaGop BULOB, KOTOPHIE BBINIOIHSAIOT 3JeCh CBOU (PYHKIUU.
CoOTBeTCTBEHHO, CYILIECTBYIOT Pa3Hble 9KOJOTMYeCKHUe IPYIILI MPOTH-
CTOB €O CBOEIf POJIBIO B cOO0IIecTBax.

ITo HamieMy ONIBITY, JydYllle BCETO HAYMHATH O3HAKOMJIEHHE C «I1a-
pasLIeIbHBIM MUPOM » IPOTUCTOB € MAPA3UTHIECKUX IpoCTeHInuX. ITO
MO3BOJIAET eCJM He O0BbACHUTE, 3a4eM «HYIXKHBI» IIpocTeilline, TO, IO
KpaliHeil Mepe, JejaeT DIOHATHLIM, 3a4eM UX HYXXHO U3yYaTh.

IlapasuTHU3M IIMPOKO pacOpocTpaHeH cpefu mpocrefimmux. Ilou-
TH BO BCeX THUIIAX 3THX OPraHMU3MOB IIpeJCTaBJIEHbl MapasuTHYECKHUE
dopmel, a ecTs GosbllINe TPYMNIBI, HACUUTHLIBAKOIINE THICAYU BHUIOB,
KYZa BXOIAT MCKJIIOUHTEBHO mapasuTuueckue Bunsl. M3 200 Toicau
MBBECTHBIX BUOB HpocTeiimux Gonee 20 TeicAY — mapasuThl. MuKpo-
CKOMUUECKHe pasMephl IPOTHCTOB MO3BOJISAIOT UM HANUTH IOJXOAAIINeE
JUIA KU3HU YCJIOBHUA HE TOJILKO B KJIETKAX, TKAHAX UJIH IIOJIOCTU TeJa
MHOTOKJIETOUHBIX, HO M BHYTPH KJETOK APYyrux Ipocreimux. Masect-
HBI CJy4aM TUIEpIapasUTH3Ma Cpeiy IPOCTeHINHX, KOTAa B KJIeTKax
OIXHUX BHUIOB MapasUTOB OOUTAIOT APYTHEe BHUIBI. YCIEIIHOMY 3acejie-
HHUIO BCe HOBBIX X03f€B CIIOCOGCTBYIOT TaKKe ObICTPBIE TeMIIbl PA3MHO-
JKeHUH ITPOTHUCTOB,

Hawubosiee MaccoBbIM 3a00JeBaHHEM, KOTOPOE BBIZBIBAIOT IIPOCTEH-
mue, ABadeTca Maaapud. Jlo cUX IIOp OT Hee Ha IJaHETEe eXKETOJHO
rubHeT OT MOJYMHUJIIMOHA A0 ABYX MHJUIMOHOB uesoBek. Ho B cpene
«HeGHOJIOrOB» ¥ MaJISIPUIIHOTO IIJIa3MOJUS, ¥ MHOTHX JPYTHX IIPOCTEMH-
IIHX B IePBYIO OUepeib OTHOCAT K TeM CAMBIM KOBADHBIM «MHKPOGaM»,
KOTOpEIe IPUYMHSAIOT HAM BCAUeCcKHe HempuaATHocTu. Ha camom nese
«MHKpPOOBLI» B HAIlleM HOHUMaHHMK — 3TO MPOKAPUOTHbIE OPIaHNU3MHI,
T. e. GAKTepHH, KOTOPbIe He UMEIOT Apa U MHOTHX JAPYTUX U3BECTHBIX
HaM KJIETOUYHBIX opraHeJlI. [Ipocreiimue ske — 3yKapHOTHl (KaK ¥ MBI
¢ BaMH), TO €CTh UX KJIETKA JeJUTCA TAKUM e 06pa3oM, KaK KJIeTKH Ha-
IIIero OpraHuaMa (MUTOTHYECKH), 1 UMeeT oopMiIerHOe Aapo. U, xoTa
cpeny mpocTedmMX ecTh BO3GYLUTEIH OACHBIX 3a60/1€BaHU UEJ0BEKA
¥ ’KUBOTHHIX (COHHAasA 60JIe3Hb, JIeHIIMAaHNO3bl, aMe0HasA AU3eHTepUd,
6one3up Yaraca, 2iiMepuos, TOKCONIa3MO3, TPUXOMOHAZ03 U MHOTHE
IpyTHe), 60Je3HAMM MBI Bee-TAKH B 0oJbIell crereHy «00a3aHbl» BU-
pycam u 6aKTepHUAM.

He Bce ofuraTesl OPraHU3MOB APYIHX JKHBOTHBIX MJM PACTEHMH
SIBJISIFOTCSA 3JIOBpEAHBIMY IapasuraMu. ECTh U TaKKMe CUMOMOHTHI, KO-
TOpble Ge3pasIUUYHBI IJIA X03auHa. Tak, B OpraHu3Me YeJoBeKa obuTa-
10T okoJio 20 BuoB 6e3BpeAHbIX MPOTUCTOB. IIpaBaa, B CBA3M € 11pobJie-
Moit UMMyHOJZe(HUITUTa UeJoBeKa, ocobeHHO ocTpoii mpu 3aboseBaHnH
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CIINOom, Takue npocTeilile TOKe HAaYanyu BbI3bIBATE UHTEPEC ¥ Me-
AMKOB. Jles10 B TOM, UTO KOT/la UMMYyHHAas CHCTeMa JeJoBeKa ocnableHa
IV COBCEM He pafoTaeT, pa3BUTHE TAKUX «5e3pasTMIHbIX » COMKUTEIEH
IepecTaeT OrpaHMUNBATHCS ¥ OHM HAUMHAIOT BBI3bIBATH 3ab0/IeBanud,
4aCTO «MMUTHpYIOIUe» APYyrue 60JIe3HU, HAlpUMeED, THEBMOHUIO WX
KymeumHble pacctpoiicTra. Iloatomy npobiema CHMla — 9T0 B 3HA4H-
e IbHOM Mepe IpobaeMa TaKUX WH(EKIUH, UMeHyeMBbIX ONIOPTYHH-
CTUUYECKUMU.

HekoTophle U3 IPOCTENRINNX BOBCE HE BPEAAT CBOUM X03AEBAM, 8 Ha~
060pOT, ABJISIOTCA MMOJE3HLIMU CUMOMOHTAMH, UJI¥ MyTyaluCTaMU (or
cJoBa mutual — B3aMMHBIIA, COBMECTHBIN).

Tak, BCe HH(Y30pUH ABISIIOTCA reTepOTPOMHBIMY OPraHu3MaMH, HO
ecThb BUABI, B KJIETKAaX KOTODPBIX [IOCTOSHHO OOMTAIOT aBTOTPO(HEIE CO-
srurenn. KieTodHoe Tesio 0JHOTO U3 BUAOB HHPY30puit — Tpybaveil, unu
CTEHTOPOB, MMeeT 3eJeHbIH IBET 3a CueT HATUUUA B HEM aBTOTPODHBIX
JKI'yTHKOHOCIIEB, 8 BU/0BOE HasBaHUe MOpCckoi nH(pysopuu Myrionecta
rubra (rubra — KpacHAas1) CBA3aHO C OKPacKoil, KOTOPYIO 9Ta nHbhy30pusa
puobpesia 3a c4eT HaNHYHUA CUMOMOHTHBIX KTYTUKOHOCIEB.

EcTh CBOM COKUTENN U Y KOPAAJIOBBIX [IONUNIOB. Buaumo, mosTomy
1 pacIpocTpaHeHbl KOpaIoBblie pudbI (co3faole caMyIOo TPOAYKTUB"
HYI0O MOPCKYIO KOCHCTeMy) Ha HeGOJbIINX riaybUHax, T. €. TaM, Kyaa
[IPOHUKAET JOCTATOYHO CBETA AJIA IPOCTeH U X -aBTOTPO(OB, KU BYIITUX
B OPraHM3Max KOpasJoB.

BoJIBIION HHTEPEC BHIBBLIBAIOT TAKIKE [IPOCTeIIINe, KOTOpble 00uTa-
10T B IMIIeBAPUTENBbHON cCHcTeMe MHOTOKJIETOYHBIX JKUBOTHBIX.

Bojbllle U3BeCTHBL OOUTATENN KeJNYyAKa U KUIIEeYHUKA KOMIBITHBIX.
KosauuecTBO MHPY30pUH B OpraHuU3Me 3TUX TPABOANHBIX KMBOTHBIX
orpoMHO — Ha 1 r cogepsrumMoro py6ua 6bIKa X IUCJIO JOCTUTAeT MUJI-
JMOHA. A B OpraHU3Me OJHOTO KHBOTHOIO MOKeT HaCYMTHIBATLCS O
90 BuzmoB UH(Y3OPUH.

IIpu sroM pasHble BUAbI MH(QY30pHHA BLIIOJHAIT DAa3HYIO POJIb
B MHUILEeBapUTenbHOM TpakTe. Cpelu HUX €CTh ITApPasUThl APYTUX HH-
dy3opuil, XMIIHAKY, HO OGONBIIMHCTBO IHUTAETCH fakTepuAMU, He-
[epeBapeHHBIMH DACTUTEJIbHBIMH BOJOKHAMH W3 IMINK KOUIBITHBIX
U KpaxMaJbHbIMU 3epHamu. Taxum 06pasom, B OPTAHU3ME X034€B dop-
MHpyeTca cBOe0Opa3HbIil BUOIEHO03 CO CAOKHEIM CBA3AMU MEXKY Opra-
HU3MaMM — €0 KOMIIOHEHTaMu.

NH(Y30pUH, «IoeJAlOlIAe» PACTUTEIbHbIE BOJOKHA, UMEIOT (dep-
MEHTBI, KOTOPbIE PACILEIJISIOT LeJII0N03y. ITHM UH(PY30pHHK IIOMOTa-
10T CBOMIM XO35€BaM IIepeBaPUBATEH PACTUTEILHYIO IIUIITY, B UM YUCHbIE
paHbllle B OCHOBHOM M BUJEJH UX I10JIOKUATENIBHYIO PONb JJIA TPABOAL-
HBLIX MJIEKOTIMTAIOLIUX.
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BakHa U poJsib UHQY30PUi, KO-
Tophle mepepabaTeIBAIOT KpaxMmaJs U3
pacTuTeNbHBIX KiaeTok. Hlurenu Tpo-
IUYeCKUX CTPaH, Ile MHOTO DaHAHOB
U MaHMOKa (KaccaBbl), cTapaloTcs He
KOPMHTBL JXBAUHBIX JOMALIHHUX XU
BOTHHIX (KOpOB, OBeIl) STUMH pac-
repuaMy. He [eaamoT DTOro MOTOMY,
uTO ¥KUBOTHBIE B peayJjibrare 60JI€I0T,
y HUX OT HAKOMUBUINXCSA ra30B pasgy-
BAIOTCH KENYIKU, BO3MOXKHBI Jarye
paspbiBbl. A IpHYMHA B TOM, YTO
B KJIeTKaxX 6aHaHA ¥ MAaHUOKAa OYeHb
KpyIHBLIE KpaXMaJsbHble 3epHa, C KO-
TOPLIMU HUH(YIOPUU CIPABHTHCH HE
Moryt. Kpome 3TUX NpoCTeRIUX 110~
TpeObUTENSAMH KpaxMaya SABJAITCH

faKTepuu, Takxe obHUTAOLIVE B XKe- Hanuupubie HKIyTHKOHOCLBI
aynke n xumeunuxe. Ho, ecau Ko- (nunodaarentaThi). PUCYHOK
HEYHBIM NIPOAYKTOM «mepepaboTkn» M3 annboma 9. I'exreasn «Kpacora
Kpaxmasnga UH(Y30pUAMU fBJIAETCH topm B 1pHposIE»

Gesok (KIeTKU caMux HHQy3opui),
TO GAKTEPUN «HA BBIXOJe» IPOUBBOJAT ellle U razo00pasHble TPOYKTHL
ofMeHa, 9TO U IPUBOJAUT K [€YATLHBIM IOCAE/CTBIAM.

EcTb ellle JBe PPYIIILI 3JKUBOTHBIX, B OPraHN3Me KOTOPBIX mpocTeit-
ke — sKeJTaHHble obuTaTe . DTO TEDMUTHI U Tapakanbl. [Ipasna, He
Te TApaKaHbI, KOTOPbIe ITOKA TTO3BOJAIOT HAM KUTh ¢ HUMH B OJHOM
YMKUJIUIIE, & TPOIMYECKNe HAaceKOMble, IMTAIONIHeCA MOUTH HCKIIOUN-
TeJLHO APeBecHOM muuieidl (BIpoUeM, «HalllM» TapaKaHbl TOXE MOTYT
OUTaThCA BIAYKHON OyMAaroii, €I HUYero Apyroro HeT).

B KUIIeYHHKe DTUX HACEKOMBIX JKUBYT 0coOble BUAbI MHOTOMKIY-
THKOBBIX [IPOCTEHIINX, B KJIETKaX KOTOPBIX UMeEITCA (PePMEeHTHI, 110
3BOJISIFOLIIME IIepeBapuBaTh LeJII0J03y, TOT/a KaK Y UX X035€B CBOUX
Takux )epMeHToB HeT. 1109TOMY JUYMHKY TePMUTOB U TAPAKAHOB CIIe-
MUAaJbHO 3aparkaloTesl KIYTUKOHOCIAMY, & Y KUIIEeYHUKA TApaKaHOB
HasKke UMEITCA 0cobble «KapMaHbI», TAe MPOCTeHII UM KoM(OPTHO IIpe-
ObIBATH U PA3MHOMKATLCH.

Ho, moskanyii, Haubonee BaKHbI, BCe-TaKH, ¢BOOOHOMKUBYIIINE
mpocTelire.

Kak wu3BecTHO, TpaHUIBl OHocepbl BO MHOIOM ONPENesAIoTCH
pacmpocrpaHeHuem Oakrtepuii. Ilpocreitnine pacceseHbl He Tak LIH-
pPOKO, OAHAKO M OHM, Biarogaps MeJKUM pasMepam, 6picTpoil cMeHe
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NOKOJIEHUH, CIIOCOOHOCTU I[IepeKUBaTh HeOJIArONpUATHBIE YCIOBUA
B LMCTE, TaK)Ke BCTPEUAIOTCA — OT MOPHBIX JIEJHUKOB IO TIyDOKOBOJ-
HBbIX OKEaHWYeCKUX BIIaJUH.

Bcee skuBLIC cyliecTBa Ha 3eMJie 110 XapaKTepy UX ITUTAHUSA IPUHI-
TO AeJUTh HA TIPOAYILEHTOB, KOHCYMEHTOB U peayleHToB. OpraHu3MBI,
HMCIIONL3YIONIAE COMTHEUHYIO UJIW XUMUUECKYIO SHEePTHIO U CO3Jalolnue
OpraHUUecKUe BEIeCTBa 32 CUeT HeOPraHUIecKux (aBTOTPOQEI), ABJIA-
oTes npopyleHTamu. KoHcyMeHTH — 9TO reTeporpod)Hble OpPTaHU3-
MBI, TIOJBL3YIOIINECsS TOTOBBIMU OPraHUYeCKUMU BelllecTBaMU, KOTOPbIe
CHHTE3UpPOBAHEI IPOAYLEHTaMHU. PeqylieHTsl — 3T0 reTepoTpo(HbIE OD-
raHMU3MBbl, ITOJAYUAIOIINEe DHEPTrUI0 JIU00 IYTEeM PasJioxeHus TkaHell mmo-
MUOIINX MKUBBIX OPTaHU3MOB, JU6O0 IIyTEM IOTJIONeH s PACTBOPEHHOI'O
OpPraHWYECKOTO BEHIeCTBA, B TOM YUCJE IIPOJAYKTOB o0OMeHa NPOLYILEH-
TOB, KOHCYMEHTOB U APYTUX PeAYyLEeHTOB.

Cpejnu IpocTedIIInX K MPOAYIeHTaM OTHOCATCH OKpPallleHHBIC Iy~
THKOHOCIILI, MJIN OSHOKJIETOUHBlE BOLOPOCIIH, KAK UX Ha3hiBaoT 6oTa~
HUKU; K KOHCYMEHTAM U PelyLeHTaM — I0JaBIAniee OOJILITHHCTBO
OCTAJIbHBIX NTPOCTEUIITNX.

Wrak, Aasa Havyasa OTIpaBUMCH B camoe DOJIBIIIOe CKOIIJIEHUE «Ka-
[eJb BOJALI», T. €,-B MUPOBOI OKeaH.

B Mmop#ax u okeanax ayHa npocreiinnx naubosiee paguoodbpasua. s
200 ThICAY U3BECTHBLIX BULOB IIPOTUCTOB 0K0JIO 40 ThHICAY — MOPCKHE.

IIpu 31oM HaubBOJIbLIIEe KOJIMUeCTBO IePBUYHON TPOAYKIIUY (T. . Op-
raHUYECKHUX BellleCTB, NOJy4YaeMbIX IyTeM (DOTOCUHTEe3a) LalOT He BbIC-
e pacTeHus, a PUTOILIaHKTOH MupoBOTO OKeaHa, BOJIBIIYIO YacCTh
KOTOPOTO COCTABJIAIOT OKPAllleHHbBIE »KI'YTUKOHOCIbI (B OCHOBHOM, NIaH-
LHUpPHBIE KIYTUKOHOCIB — AuHoduiaresnaTel). OHU UTPAOT BAXKHYIO
POJIL HE TOJIBKO B ITPOUBBOJACTBE OPraHUYeCKUX BELIEeCTB, HO uepes (o-
TOCUHTE3 U IbIXaHUE BJIUAIOT Ha COJlePrKaHue KUCIOPOAa U YIIEKUCII0-
ro rasa B armocgepe 3emau. [lo oneHKe aMepPUKAHCKOTO mmpodeccopa
Hosuna [larTepcona, o6IIME BeC UPOCTEHAITUX - KI'YTUKOHOCIeB, OJHO-
BpeMeHHO HaxoAuXcA B MupoBoM oKeaHe, cocTaBasaeT 6osee 10 mui-
smonos TouH! HaBepHoe, MHOTH e BCTpeuasiy Beipakenue: «Jleca — Jer-
KUe ITaHeThI» , Ho 910 Topasno 6oJiee cripaBeJIMBO B OTHOWIEHUH TIJIAH-
KTOHHBIX (DOTOCHHTE3UPYIOIUX IPOTUCTOB.

Kpome aBTOTPO(MHBIX TpocTeHIINX, B MGPAX MHOI'O T€TepOTpO-
(0B — IKTYTUKOBBIX W HH(Dy30opuil. OHM NUTAIOTCA UPOAYIIEHTAMU
{(kpoMe 3eJIeHBIX BOJOPOCIEl, K HUM OTHOCATCA elle IHaHobaKTepun)
1 6aKTePUAMH, 4 TAKMKE JPYTUMU MIPOCTEeHIIIUMU.

IIpu 5TOM MHIIIEBBIE CBA3N B MOPCKUX DKOCUCTEMAaX lIepelleTaTres
UpesBLIYaiHO CI0KHBIM 06pa3oM, U 9TH CBA3H Ile Bcerja cfanaHcupo-
Bannl, Hanpumep, eciu B MOPCKOR BOJe ITO pa3HbIM IPUUYUHAM, & YaCTO
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II0 BMHE YeJ0oBeKa, HAKAIINBAETCH
MHOI'0 PACTBOPEHHOM OPTaHNKH, IIep-
BBIMM pasMHOaroTca bakrepuu, a 3a
HHUMH — TIPOCTEHIINe, TAKNE KaK yiKe
YIOMSHYTHIE MNaHIOUPHbIE KTYTHU-
KoHocubl M nHGysopua Myrionecta
rubra. OT OrpoMHOro KOJHYeCTBa
3THUX OPraHM3MOB BOZA CTAHOBHUTCA
KpacHOBATOM, [a ellle ¥ TOKCHYHOH,
3a CUeT SAJOBUTHIX JJIs BOZHBIX Opra-
HHU3MOB (Za M 4eJOBEeKa) IPOLYKTOB
o6MeHa »KTyTUKOHOcLEeB. Takoe #AB-
JeHWe HAa3bIBAIOT «KDPACHBIMH IIpU-
JIUBAMU».

IInaHKTOHHBIE TpOCTeiinye (BMe-
cTe ¢ 6akTepuamMu) 06pa3yioT CKOILIe-
HH#, KOTOPbIC HA3BIBAIOTCA « MOPCKO
cHer». Takue CKOIUIEHHA CJYXKAaT
nuied AJs MeJKUX IIJaHKTOHHBIX
pPaKo0BpAa3HBIX U SBISIOTCHA OCHOBOM
MOPCKUX IUIIEBBIX LieleH,

TIIaHKTOHHBLIMHU SIBJIAIOTCSA W OJHU U3 CAMBIX KPACHUBbIX OJHOKJIE-
TOYHBIX OPTAHU3MOB — pazuoaapuu. VX a)kypHble BHYTpeHHUE CKe-
JIEThI, COCTOAILME M3 OKHCH KPEMHHS WJIM CEPHOKHCJIOTO CTPOHIHUA,
HeoObluailHO pasHoOOpa3HHEIL.

IIpocreiilliie cOCTABJIAIT OCHOBY M AOHHBIX (GUOIEHO30B MopeH.
Haunbonee pasHoofpasHa ¢ayHa OpPraHM3MOB, HACEJAIOIINX TOJINY
MOPCKOTO IIeCKa, — MHTePCTUIHAb. COBOKYIHOCTE OPraHU3MOB, KOTO-
pBle JKUBYT B TAKUX YCJIOBUSAX, HA3bIBAETCHA ME30IICAMMOHOM. Hns obu-
TaTesell WHTEPCTHUIMAIHN XapaKTepHbl MOPGOJOrHuecKue atanTanuu
K OBMUTaHWIO MeXXJy HecuMHKaMU. MHorue uH(pY30puM 3A€Ch UMEIOT
JUCTOBUAHYIO, BEPETEHOBHUAHYIO WK YepBeobpasHyio opmy. Boobiue
HH(DY30pUH JOMAHHPYIOT B TAKUX 6M0TONAX, 3/1€Ch BCTPEYAIOTCA COTHH
BHIOB, & YHCJIEHHOCTL MHDY30PH A HHTEPCTULMAIN JOCTATAET MHJLINO-
HOB 9K3eMILIAPOB Ha KyOMYeCKUIl CAHTHMETD ITecKa.

Ha mopckoM faHe npeobnagarorT GopaMuHUdEpbl — MpocTeHIINe,
AMELe [IPAYYAJMBLIH H3BECTKOBBI CKeJeT-pakoBUHKY. Ha mo-
BEPXHOCTH PAKOBHUHBI (hopaMUHM(ED PACIIOJOKEHBl MHOIOUNCTIEHHBIE
OTBEpPCTUSA, CKBO3b KOTOPEIE POXOAAT TOHEHbKVE HUTEBHAHEIE NCEB-
nonoxuu. OTciona M Ha3BaHNE STUX OPraHU3MOB, KOTOPOE NePEeBOANTCS
KaK «HecyIue OTBepCTUs» . ILI0THOCT hopaMuHu(eD B JOHHBIX HIIaX
moskeT aocturatrs 1000 3k3./r.

CkeneTs! pagnonsapuit.
Pucynox u3 ann6oma 9. I'exxensn
«Kpacorta ¢opm B mpuponae»
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Haxonel, Ha caMbIX OOJBIIUX
OKeaHCKMUX TINyGHMHAX YHCJIEHHOCTb
nHQy30puil, KIYTUKOHOCHEB U amMed
CHUMKAeTCS. 3aTO KPOMe HHUX 3Jech
OOUTAIOT 3arafiouHble CyIlecTBa —
kcenoduodopen. Ux Teno npeacras-
aser coboi ruranTckyo (Ao 27 cm)
KJEeTKY, YacTO YTroJbHO-YEPHYIO,
JUCTOBUJHYIO MJIM HAIIOMUHAIIYIO
rybky. HKcenobuohopen 3aceasioT

Kcenoduodopes. IIOBEPXHOCTh TI'1yOGOKOBOJHBIX OCan-

Pucynok 9. Texkes KOB BO BCeX OKeaHax, HO 0CODeHHO

MHOT'0 UX 00HapysKeHO B TUXOM OKe-

aHe. XOTHA OHUM OBLIIM OTKPBITHL €Ile

B Kouile XIX Beka, oueHb MaJIO U3BECTHO 06 nx obpase xusHu. IluTa-
IOTCA OHH, IIO-BUAUMOMY, OAaKTEpUAMU.

MunauapAsl NPOTHUCTOB, HMEIOIIUX HEOPTaHUYECKYI0 PaKOBHHY
(raxkux KaK paguonapun uan GopamMuHudeps), OTMHPAa U OCefasa Ha
JIHO, (POPMHUPYIOT LOHHBIE OCAAKKM — HUJBl U APYTHEe JOHHBIE OTJIOXKe-
HusA. DTOT IPOLece HAUAJICS He MeHee 1,5 Musinap/a Jiet Hasaj u 6yjer
WATH, IOKA cyllecTByeT 6uochepa. B peaynprare, gaxke Te, KTO HUKOT-
Ila He BU/JeJI IPOTUCTOB IO MUKPOCKOIIOM HUJIM Ha KaPTUHKE, HaBepPHHA-
Ka BUJIEJIN PE3YJIbTAThl UX AeATEeJbHOCTH.

Hau6oJjee pacnpocTpaHeHHBINH (M HaMMeHee yJa4yHbBIN) npuMep —
3TO MucUMii MeJ. B IIKOAbHBIX YueOHNKAX U B IONYJIAPHON IUTEpaType
YaCTO BCTPEUAETCS PUCYHOK, I/le B II0JIe 3PEHUA MUKDOCKONa u3obpa-
JKeHbl HECKOJILKO PAKOBUH UCKOIIAEMBIX [IPOTUCTOB — (opaMuHubep.
Yuratens ybesxAaioT, 4TO Mea U3 HUX U cocTouT. Ha camMom fmene aroT
MHUHepaJs 06pa3qBaH He pakoBMHaMM (opamuHU(DED, 8 NU3BECTKOBBIMU
YemyHKaMHu ¢ MIOBEPXHOCTH KJIETKHU APYTUX [POTHCTOB — KOKKOJIUTO-
¢opus. B 1 cm® nucuero mMesna HacuuTeiBaercs or 10 fo 100 musinap-
OB TAKUX demyex. KcraTH, HMeHHO MeJIKHE Pa3MeDhl 3TUX OPraHu3-
MOB ¥ IIO3BOJIAIOT nucarb MesioM. @opaMrHU(EPBl HAMHOTIO KPymHee
U UX PAKOBHUHBI IPOCTO 1apamnany 06l IOBePXHOCTD JOCKU.

3aro popaMuHUDEPBI OTINYNINCE B APYrOM — OTMUpasd, ITU Op-
FaHM3MbI CO3JANM MaTepUa AJs KpyIHeHuX Ha 3eMJie TOPHBIX Mac-
cuBoB. Munnuapasl PaKOBUHOK (JopaMUHH(EDP — 3TO OCHOBHON Mare-
puai, u3 Koroporo o6pasoBaust Ilupenen, Anenel, I'umanau, Haropbs
CeBepuoit AQpUKU.

OZHO U3 MepBLIX YIIOMUHAHUI O IPOCTEHIINX B UCTOPUIECKHX XPO-
HUKax cBA3aHo ¢ HaropbamMu CesepHoil A¢ppukn. [leno B ToM, YTO U3~
BecTHAKY CeBepHoil AGpPUKHU B OCHOBHOM CJIOXKEHBI U3 OUYeHb KPYIIHBIX
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BCE BTY BUJIBI afalTUPOBAHBI K II€PHOAUYECKOMY BBICBIXQHUIO U vaile
BCTPEUalOTCA BCe Ke B MOUBE. Y HIBEPCAJbLHBIM CBOMCTBOM [TOUYBEHHBIX
OPOCTEHIINX ABIAETCH CIOCOOHOCTE K 00Da30BaHUIO TOKOAIINXCA CTa-
DU — IIUCT.

IIpocTeiilye UTPAIOT BAsKHEHAILIYIO POJIb B IOUBEHHBIX COOOIIECTBAX .
MesKuMe KIyTHUKOHOCIBI X amMeObl, B YACTHOCTHU, ABJSIOTCA PETyIATO-
paMM uucJeHHOCTH OakTepuil. Haubosee MHOro4ucieHHBI B MOUBAX
paKOBUHHBIE aMebbl, KOTOPHIX HACUUTBHIBAETCS 40 2 MJIH 9K3eMILIAPOB
Ha rpaMM IIOUBBI, a UX 6uomacca coCTaBIAET 10 95 % 6HuomMacchl BCeX
npocreiimux. [lo oueHKaM aBcTpuiickoro npodeccopa B. doiiccHepa,
fuoMacca NMpOCTEHHIMX B MOYBE CPAaBHMMa C CyMMAapHO# Guomaccoi
MHOTOKJIETOYHBIX JXMBOTHBIX — KPYTJBIX UepBeil, HOXKAEBbIX UepBel,
KJIelleil, MHOTOHOMKEK, K0JLJIeMOOJI U HACEKOMBIX.

Ere oTell IpOTUCTOA0rHY AHTOHU BaH JleBeHTYyK 00HApY U, KaK
JIETKO MHOTHE MpocTeiilive pasBOAATCA B HCKYCCTBEHHBIX YCJIOBHU-
sAx. Ora 0cOGEHHOCTE AefaeT UX KJIACCUYeCKUMU JabopaTOPHBIMU Op-
raEU3MAaMH, 4 €€ UCIO0Jb30BaHUe MO3BOJMIO OTKPBITh MHOTME TAHHBI
opuponbl. YcIoab3yoTCs KyJIbTYPhl MPOCTENINNX B MeAULHE U TaxKe
B KpUMUHAINCTUKE. TaKKe IPOTUCTEI ABIAOTCS HE3aMEHUMBIMY WH-
IMKATOPHBIMU OPraHW3MaMM — IO MX BHUIOBOMY COCTABY OLIEHHMBAIOT
KayeCcTBO NPUPOAHBIX BOJ, IOUBEI U T. II.

TakuM 06pa3oM, BTH CYIecTBa IPOAEIBIBAIOT OrPOMHYIO paboTy,
pe3yJbTaTaMy KOTOPOH MBI IOJIb3yeMcs, OOBIYHO He 3aJyMbIBAfACE,
KOMY MBI 3TUM 00s3aHBI.



CTAPBIE SHAKOMbIE

Mounada, moukxa maran cpeds 600,

Bes Hoe, 0e3 uieno68 — naaéaem, CHYem...
JHuewvim mepyaem rwonecom Cysoitka,

A mam uzpaem gopmamu ITpomet,

To wap, mo ky6, mo 0yomo wep6b Uik 3MelL...
9pasm [lapBuH. XpaM IIPDUPOJEL,

nau ITpoucxoxgeHue odIecTBa

B 5Toli rmaBe MBI HECKOJIBKO IOJApoOHEe O3HAKOMHMCS C TEeMH
BUJAMH IPOCTEHIINX, KOTOpPble OOBIYHO NPHUBOAATCA B IIKOJBHBIX
yuebHMKAX OUOJOrMH: OOLIKHOBEHHON ameboil, 3BIJIEHOH 3eseHOH,
nupy3opuei-rydenbroil, ManapuiiueM niasmonueMm. EcTs Hajgexa,
YTO V3K 3TUX IPOTUCTOB YUTATEJN OBICTPO BCIIOMHSAT, TAK KAaK BCe YUH-
JIU B mKoJe 6uonoruio. [IpaBra, KOHEYHO, C PAa3HBIM YCIIEeXOM, TaK KaK
B IIIKOJIE CJIOMKMJIACE [IapafoKCcalbHasdg CUTYanns, Korja 60JbIINHCTBO
TeTell mHTepecyeTrcs 6uosorneil Kak HAyKOU U TEpIeTh He MOXeT 61O~
JIOTHIO KaK peaMer. BopoueM, aTy KHUT'Y HaBEPHAKA B3N B DYKU Te,
Ha KOM 9T4 CUTYAalluA OTPA3uJIach B HAUMEHbILIEN CTENIeHH.

Hy u gnas roro, utobbl KaK-TO [IOKAa3aTh, YTO HA CAMOM feJsle IIPo-
CTeHINNX He YeThipe BUAA, a 0Koao 200 ThicAad, X0TsA OBl KOPOTKO YII0-
MsHEeM ropasfo 6oJjiee MHOTOUYHCJIEHHBIX «POJCTBEHHUKOB» UYeTbIpex
BHUAOB U3 IIIKOJLHOTO yueOHUKA.

Ameba o6bikHOBEHHasR
Chaos protheus — »xenaTuHoOOpa3HBINA, PasHO(POPMHO-U3MEHYU-
BBIfi. OBuTaeT B npecHOl Bojge. BHemrHuil BUA cBoeoOpas3HEBIN U coBep-
IIIEHHO HE OIIpele/IeHHbIN, IPUHUMAIOI[UH OJHOBPEMEHHO THICAYU aHO-
MaJILHBIX (hopM’.
Kapn JJunneii. Cucmema npupodor. 1766 e.

OObIKHOBeHHAA ameba, ameba-niporeit, Wiu, Io-HayYHOMY, Amoeba
proteus — totr camblil IIporeil, KOTOpPBIA «UTrpaer (popMaMuU» B 03"
Me Opasma [apBuHa, IepBOH MOABISAETCA Ha CTPAHMIAX INKOJBHBIX

! Tlepesog c satbinu Fagsuns BockoGofHUK.
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yueOHMKOB, TAK UTO MOKET CO3JAaThCS BlleUaTJeHNe, 4TO 3TO Hanbosee
IIPOCTO OPTAHU30BAHHBIA OJHOKJETOUYHBIN opraHuaM. Hazmo ckasarts,
BIeuaTtJeHMe oOManunBoe, CTpoeHUe aMebbl 1aJIeKO He CBOJUTCS K Ha-
JUUUIO TOJLKO IIUTOILIA3MbI, HAPYXHONU ODOJIOUKH, AApa, COKPaTH-
TeJBLHOH U NUII[eBAPUTENbHBIX BaKyoJIel.

Ileno B TOM, YTO y OLHOKJIETOYHBIX OJHAa-eIUHCTBEHHAs KJETKa
JOJI3KHA BBINOJHATH Bce DYHKIINM IIeJIoro opranusma. IlosToMy y ame-
OBl, KpOMe IIE€PEUNCIEHHBIX, UMEIOTCA BCE KJIETOUHble OPraHeJlbl, Xa-
paxkTepHbIe AJf KJETKM MHOTOKJETOUHBIX OPTaHM3MOB: SHAONJIA3MA-
THYecKas CeTh, KOMILIeKC [onbaKu, puboCOMBI, JU30COMBI, MUTOXOH-
APHHU ¢ TPYOUATHEIMU KPUCTAMHU H T. 1.

Kpome TOro, IMETCA AOMOJHUTENbHBIE OPraHesIbl, He0BXOUMbIE
yiKe coOCTBEHHO KJIeTKe-OpraHuaMy. ¥ aMmed 9To COKpaTUTeJbHbIEe Ba:
KyOJIH, KOTOPBIE IIOMOTAIOT IOJJEPKABATh MEXKAY KJIETOYHBIM TEJOM
¥ BHeIHel cpegoil paBHOBECHE B COJEPKAHUU PacTBOPEHHBIX B IIUTO-
maasMe coJjeil, MUIeBapUTEeNbHbIE BAKYOIN, B KOTOPBIX IIepeBapuBa-
eTcs MUIIA.

CHapy:Xu KieTka aMe0bl, KaK M y BCeX IPOCTeHINNX, OKPYXKeHa
[IJ1a3MaJIeMMOil, KOTOPas COCTOUT M3 TPeXCJoiHoi MeMOpaHBI M Ha-
PY?KHOT'O CJIOA ~— [JIMKOKaNIuKca. JJIa yero on Hy)KeH — 4yTh I032Ke.
IMrasmaneMMa 3alMilaeT COAEPIKUMOE KJIETKU OT BHEITHUX BO3JeH-
CTBUII, Yepe3 Hee »Ke OCYIEeCTBJfAETCA B3aUMOAeHCTBUE OPTraHM3Ma
¢ BHEINHEU cpeloil.

O6bIkHOBeHHAA aMeba cnocobHa GopMUpOBaTh U DoJIee IJIOTHBIE Ha-
PY’KHBIE CTPYKTYPBI — LUCTHBI.

IluTonnasma ameObl He ABisAerca onHopoiaHoi. Ilox HapysKHOM

~ MeMOpPaHOI ee KIeTKM HAXOAUTCA CJIOM KUIKOU [HATOMIA3MBI, UMEI0-
Uit HAaHGOJBIIYI0 TONIIUHY B 00nacTy 06pa3oBaHUA ICEBAOMOAUM.

Ianee nAET JOBOJLHO TOJCTBIH CJIOH KEJIaTHHU3UPOBAHHON U TOILIAS-
MbI, B KOTOPOM PaCIIoJiaraeTcs COKPATUTeNIbHAA BAKYOJb, U, HAKOHE,
JKUIKadA 4acTh, B KOTOPOH noMelraerca A1po.

Anpo v o6bIKHOBEHHOU aMebbl OHO, XOTA UBBECTHBI ¥ MHOTOSEP-
Hble BBl amel. SIApo, Kak Uy A1060# 3yKapuOTHON KJIETKHU, OKPYKEHO
MeMOpaHOH, 0JHAKO Yy aMeObI-TIpoTes o ALepHol MeMOpaHo# umeeT-

‘e elle AOTOJHUTENLHBIN (pUOPUINAPHBIN CJI0H, KOTOPBIHA JOBOJBHO

CJIOXKHO OPTAHUB0BAH B BU/IE COeAUHALUXCH MEKAY coboi Aueek, Ha-
MOMUHAOIMX MUeJHHBbIEe cOThl. OTCIOfa ¥ €T0 Ha3BaHMe — «COTOBBIN
CJIOM » .

B kjeTke aMe6bl MOTYT HaXOAUTHCA CUMOHOHTHI — 6akTepuu. OHM
pa3MellleHbl He MPAMO B IIMTOIIIasMe, & HAXOAATCA B CIEUHANbHBIX,
cIMOHOMOPHLIX (T. €. HECYILIMX CHMOMOHTOB) BaKkyoJdAX. B rakux ke
BAKYOJIAX MOI'YT HAXOAUTbCA K aBTOTPO(MHBIE CUMOHOHTHL — 3€JIEHbIe
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BOJOPOCJIH, IIpaBaa, OHU BCTpeuaioTcsa y ameb Kpaiine penko. Takike
B IIUTOIIJIa3Me UMEIOTCS COKpaTHTeJbHble 6eJIKKM — aKTHH U MHO3UH,
KOTOpbIe, KAK M B HAIIIMX MBINIEUHBIX KJETKaX, 06ecIIeuuBaiOT JBUKE-
uue amebsl. Kpome Toro, y ame0 B I[UTOIIJIa3Me B CIIeI[UaILHBIX BAKYO-
JAX HAXOAATCA KPUCTAJIIEI pasdnoil ¢opMbl ¥ pasmepoB. IlpaBaa, GyHK-
WU 9THX 00pa30BaHUM TOKA HEM3BECTHBI.

Pasmuoxkaerca ameba TONBKO 6eCIONBIM INIyTeM — JeJleHueM.
Y ame0 mesieHHe He UMEET OIIpeaeieHHOM opueHTauu. TesIo BLITATUBA-
eTCs, HA 9KBATOPE HaMeyaeTcs mollepeuHas IepeTaKKa, 0Ha IIoCTelleH-
HO yraIy0JasaeTcsa — W, HaKOHell, KJIeTKA pasfesigeTcs Ha ABe II0JI0BUHBI,
KOTOpbIE€ HEMEJIEHHO HAUNHAIOT CAMOCTOSATEIBHO ABUTaThCS U IUTATh-
ca. lemeHre MUTOIJIA3MBI COITPOBOMAAETCS MUTOTHYECKUM AeJIeHHeM
agpa. OcrajgpHble KJIETOUHBIE OPTaHOUABI JubO camMu AenATcd, Jubo
IIPOCTO PACIPeeaa0TCA MeX Ay JOUEPHUMH 0CO0AMHU, a HeLOCTAIOlHe
0o0pasyoTcs 3aHOBO.

Hazo ckasaTs, 4TO IIPeLCTABJIEHHUS O TOM, YTO amMeda TOJBKO U Je-
JIaeT, YTO HENPEPLIBHO PA3MHOKAETCs AeJIEHHEM, HEBePHBI. ABTOD pac-
CTAJICA COTUMH UJLTIO3UAMHU, YUACTBY A B ChEMKAaX HAYYHO-TIONYJIADHOI'0
¢unpMa Ha KUHOCTyaAuM «KumeBHayudumbMm», Korza 3ajada Kak pas
¥ OblJIa — BACHATH JejieHre aMeObl. « YTOBOPUTH» HEIIOKOPHOE cylile-
CTBO IOJEJHUTHCA YIAJOCh TOJBbKO HA 4eTBepThHIH AeHb. IloTOM OKaza-
JIOCH, YTO €eIlle II0BEe3JI0 — MOJYKHO OBIJIO U IBe Hele ! JOKUIATHC!

Heno B ToM, 4TO, A€HCTBUTENBHO, MEJIKUE BHABI ame6 MOTYT pas-
MHOKATHCA TPU-UEThIpE pas3a B CYTKH, TOT/[a KAK KPYIIHble, K KOTOPBIM
ameba-npored ¥ OTHOCUTCS,— TOJIBKO OLUH pa3 B JBOE-TPOE CYTOK.
A B naGopaTopuu IIpH HELOCTATKe MUINU aMmeba MOXKeT »KUTh U He Je-
JuUTheA 10 70 CYyTOK.

IIpeacrasienus o TOM, 4To aMmeba He UMeeT onpejeeHHON (hOPMBbI
TeJa, TOMKe He coBceM BepHBI. TouHee BepHBI, €CJIM T'OBOPUTH O hopMe
HEIOCTOAHHOM. [leso B TOM, UTO ecnu ameba HeIIOABUIKHA UJIU KDPAT-
KOBpPEMEHHO TlepeMeIaeTca Ha HeGosbIIOE paccTogHue, ee (opMa,
IEHCTBUTEIbHO, MOKET OBITE KaKol yroguo. OqHaKo KJjieTKa, KOTopad
IBHMKETCSA B ONPEJeIeHHOM HallpaBJeHu, npuobperaer xapaKTePHYIO
bopMy, KOTOpadA TAK U HA3LIBAETCSA JOKOMOTODHOH (T. €. IOABUIKHOIL).
JloxomoTopHas GopMa CBOA y KA JOr0 BHA IOJBIX (JUIIEHHBIX PAKO-
BUHBI) aMe6. ¥V OHUX BUJOB IIDH ABUKEHHH Bcerza obpasyeTcs TOJb-
KO OlHA TICEBJOIOANA (OHM TAK U Ha3BIBAIOTCH — MOHOMOLUAJILHELE).
Y Ipyrux BUAOB NCEBIONOAUN HeCKoJbKo. Moryr pasmudaTsca ¢Gop-
MBl NICEeBAOIOAMNM, YacTO crnenuduunyo gopmy npuobperaer 3ajHUN
B JaHHBII MOMEHT KOHeI[ KJEeTOUHOro Teja aMebbl, KOTODBII Hake
UMeeT CllellMaJbHOe HagBaHue — ypous. IMeHHO 3Ta 0COGeHHOCTE MO-
3BOJISIET PA3JIMYATD BUAB! roJIbiX aMeb. [losToMy, Korjga cnemuaancThl
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ONUCBIBAIOT 9TU BHUJIbI, OHU Yallle BCETO UMEKT B BUJY UMEHHO UX JIO-
KOMOTOPHYIO (bopMy.

Takum obpasom, yKe HA IpUMepe «IPOCTOH» aMebbl BUAHO, UTO
KJIeTKA IPOCTEeHIINX YCTPOEHA TOpas3lo CJOKHEee, UeM BBIIIOJHAIOLTNE
OrpaHMYEeHHOE YUCJIO DYHKIMH, CIIeIHaTN3UPOBAHHBIE U YIIPOIIleHHbIE
KJIETKHM MHOTOKJIETOUHBIX. MOXKHO CKa3aTh, UTO KJIETKH NPOCTEUIITHNX,
BOIIPEKW UX HA3BaHUIO,— HauboJee CJOMHO OPraHU30BAHHBIE CPEeIH
BCEX DYKAPHUOT.

Awmeba-npoTeil IBJIAETCA MPEACTABUTENEM OI'POMHON IPpyIIIBI opra-
HU3MOB, KOTOPBLIX PaHbIIIE HA3BIBAJIU CAPKOJOBLIMH, UK ameboobpas-
HbIMH. Kak Moka3aay reHeTUUEeCKUe NCCIIe/[OBAHMS, HA CAMOM JeJie na-
JIEKO He BCe OHU POJACTBEHHUKU OObIKHOBeHHOU aMmeObl. B TakoMm ciayuae
TOBOPAT O TOM, UTO MbI HUME€EM JIeJI0 He C CUCTEMaTUUeCKO, a ¢ 3KOJIOTH~
yeckoif PpymIIoit opraEusmMoBs. M ¢ GoraToit BugaMu rpynmoi.

- O6bIkHOBeHHAas1 aMeba OTHOCUTCS K IPYIINE TaKk Ha3bIBAGMbBIX «IO-
JbIX» aMmed, KOTODPBIE JIMIIIEHb! HADYKHOTO CKeJeTa ~— pakoBUHBI. Ceil-
yac u3recTHo 6osiee 1000 BugoB roaeix amed. OHU 06UTAIOT B BOZOEMAX
aoboro TUIa, IOYBE, €CTh CPEJU HUX U IapasuTuyeckue Buabl. Kax smu
BUJBI PA3JIMYAIOT, MBI YoKe IPUMePHO 3HaeM. Ho, KpoMe JIOKOMOTOPHOH
dopmBbI, aMebBI PA3INYAIOTC ellle pa3sMepaMu, AMAla30H KOTOPHIX CO-
c1raBiasieT oT 10 MUKDPOMETPOB JI0 HECKOJbKUX MUJIJUMETPOB, U YUCIOM
sayep.

YesioBeKa, KOHEUHO, B IIEPBYIO oUepenh HHTepecyIoT aMmebnl, Ipen-
CTaBJISIIONTHNE JJIS HEro OMacHOCTh. TaKkue BUABI AeHCTBUTEIBHO €CTh.
Hanbonee nussectHa cpenn Hux Entamoeba histolytica — Bo3OyauTenn
aMeOHOU AU3eHTEepHH.

JusenrepuiiHasa ameba — mapasuT, HO eCThb U BHUIBLI CBOOOTHOMU-
BYIIUX aMe0b, KOTOphle, IONAB B OPTaHMU3M YeJIOBEeKa, MOTYT BBI3BIBATH
3abosieBaHNA. OTO aKaHTaMeObl U Heryiepuu. AKaHTaMeObl }KUBYT B CTO-
AYNX BOZOEMAaX, HO, OKA3aBIIIUCH B TeJie YeJIOBEKAa, MOI'YT BBI3LIBATh TS~
»KeJyto 6ose3Hb, CXOIHYIO ¢ 9HUehanmuToM. KpoMe TOro, u3BeCTHBI CIy-
uaM, KOTZa LUCTH aMel II0Nafaay B CIelMaJbHBIA PACTBOD, B KOTOPOM
XPaHAT KOHTaKTHBIE JIUH3bI. Ilonas BMecTe ¢ TMH3aMU Ha Iiasa, aMmedsl
TaM Pa3MHOYKAJNUCh, BBI3BIBAS TSMKEIYIO HHPEeKIINOHHYIO 00JIe3Hb, CIIO-
cOOHYIO TPUBECTH K [TOTEPE 3PeHUS.

Eire onmacHee Hersiepru. 9T0 MOYBeHHBLIe aMebbl, HO ITONAaioT OHU
B OPraHM3M UeJIOBeKa uallle BCero nIpy KymaHWU, HaIpuMep, B 6acceii-
HaXx ¢ HEKaUeCTBEeHHON OOIUIOBKON cTeHOK. Yepes A3BOUKU HA CJIM3HU-
CTON HOCOTJVIOTKY MJIU HAa KOKe HerJiepUH MOTYT II0IIaJaTh B KPOBEHOC-
HYIO CUCTEeMY, a OTTyZAa B pa3Hble opraHbl. OnacHee Bcero nomagaHue
HerJIepuid B COIMHHOMO3TOBYIO JKUAKOCTb, UTO MOKeT BbI3BATH MEHUH-
rosHuedaJuT co cMepTeIbHBIM HCXOMOM.
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Hago ckasarb, 9TO 3apakeHue
1 akanTaMebaMU U HeTJTepUAMHU yalle
BCero 60JIe3HU He BBI3BIBAET. JTO KaK
pas ciyyau ONIOPTYHUCTHYECKUX UH-
(QeKIMi, KOTOPHIE ONIACHBI B CJIydYae
UMMYyHOehUIMTa,

B mouse, raumwolneil jgpeBecuHe,
IIoJ ONAaBIIMMHU JIUCTHAMU OOUTAET
OKOJIO TBHICAYM BHUIOB 3araJO4YHbIX
aMeb006pa3HbIX OPraHW3MOB, KOTO-
pbleé Ha3bIBAIOTCHA CcJu3eBUKU., OHH
MOTryT CYIIECTBOBATH B BUAE OAMHOY- Pucynok na kaurn J. lekkens
HBIX aMeb, KOTOpBIE 3aTeM O0BEAU- «I{apeTBO IPOTHETOB»
HAIOTCA B OJWH THUrFaHTCKuil (gua-

METPOM HECKOJIbKO CAHTUMETDOB)

[UIa3MOI U, TaKske OOIaNAIONIMIA CIIOCOGHOCTHIO K JABHKEHHI0. JacTh
06 BbeJUHUBIINXCA B [11a3MOAUH aMmed IIOTOM 0bpasyeT HEUTO IIOX0XKee
Ha CIIOPAHTUY rpUBOB, HA BEPIIMHAX KOTOPBIX aMeObl MHIIUCTHUPYIOTCSH,
a UCTHI PA3HOCATCS BeTPOM. [109TOMY CIM3€BUKOB PAaHbIIE OTHOCUJINA
K rpubam.

Taxue NIa3MOLUM OYEHb YAOOHBI AJA U3YyUYEeHUA MeXaHU3MOB JBU-
JKEeHUS IIUTOIIA3MBl U B3aMMOLECHCTBUA MEXAY OTHEeJIbHBIMU 0co0f-
MH IPOTUCTOB. BO BpeMs TAKMX HUCCIIEJOBAHUN HEMEIIKHe y4YeHbIe U3
r. BorH ycranoBUin cBoeoOpa3HbIil PEKOPH, IIOJYIUB B IaOOPATOPHEIX
YCJIOBUAX ILJIA3MOZHUH (T. €. OJHY KJIEeTKY) CIH3eBUKA-(hU3apyMa I1J10-
magbpio 5,54 m? u Toamuuoit 1 Mmm!

BropoueM, gjia Toro utobbl yBUAETH Takoe Uyno, He 00A3aTeJIbHO
exaTb B I'epmanuio. JocTaroyHo mocMOTpeTh (GJUIBM pexuccepa AH-
opea Tapxosckoro «Cossapurc». Heso B ToM, 4TO KOrga 3TOMY PeXKHUC-
cepy He yIajaoch MOA0OOpAaTH HUKAKOIO BelllecTBa, KOTopoe OBl yAauHO
MMUTHPOBAJIO TOBEPXHOCTh IIJIaHETHI, IPefcTaBIAIONYI0 cOO0H OKeaH
JKHBOI IPOTOIJIA3MbI, €MY II0COBETOBAJIH UCIIOIL30BATE JJId 9TOH Lesiu
UMEHHO 'MIraHTCKUI II1a3MOAU CJIM3€BUKA, YTO U OBLJIO CAEJIAHO.

Kpome aMeb «rosbiX» M3BECTHBI ele aMebbl PAKOBUHHbIE. Y HHX
HMeeTCA HAPYKHBIA CKeJIeT, COCTOAINUM M3 NPUKJIEEHHBIX K KJETKe
aMebbI IeCUMHOK WM JPYTUX JyacTull, B HHkHel yacTh paKOBUHbBI KM€~
eTcA OTBEpCTHE — YCThe, Yepe3 KoTopoe aMeba BBINIYCKAaeT ICeBROIIO-
JUH, ¢ IOMOIILIO KOTOPBIX IUTAETCA U JBUMKETCH.

M 3BeCTHO HECKOJIBLKO COTEH BUAOB PAKOBUHHEBEIX aMed, KOTOpbIe KU-
BYT, B OCHOBHOM, B TIPECHBIX BOJOEMAaX, a TaAK’)Ke B [I0YBe.

Ho cin3eBUKH, I'OJIble U PAKOBHHHEBIE aMeGbl — 9TO TOJIBKO HEDOJIb-
1Iag YacTh [IPOTHCTOB, UMEKOINUX (opMmy «capkoibl». Te, KTo xoueT

CauseBuKH.
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y3HaATh O HUX GoJIbIle, MOTYT HAaMTH 3Ty MHPOPMAIIMIO B KHUTaX, CIIU-
COK KOTODBIX IPUBOAUTCA B KOHIE JAHHOTO U3JaHUS.

3JsrnexHa seneHana

Isriena seneHasa (Euglena viridis) aMeeT xapaxkTepHylo ¢Gopmy.
«MOHAJBI». ITO O TAKUX >KI'YTHKOHOCLAaX Ipasm lapsuH nucana: «Mo-
HaJa, TOYKa MaJjafd cpelb BOL...»

Kak u MHorue ee «pPOJACTBEHHMKH», 3BIJIeHA MMeeT BepeTeHOBU[-
HyI0 Gopmy Tena. Ilepenquuil kKoHer, ero 6oJlee UK MeHee 3aKpYTIJIEH,
TOTAA KAK 3aHUH BRITAHYT U 3ay2KeH. Tesio 3BTJIeHBI 3eJIeHOM CKpyUe-
HO B CIMpaJb, XOTH CTelleHb 3TON CKPYUEHHOCTH HHXKe, YeM y IPYTHUX
9BIJIeH. T4 0COOEHHOCTD 9BTJIEH MO3BOJIAAET OIIO3HATDL UX B HCKOIIA€MOM
cocTosiHNM (TaKVe HaXOAKY ObLJIN CeJIaHbl B AHTApE).

BonpekH ckaszaHHOMY B yUeOHHKAaX, Ha MMepelHeM KOHIIe TeJa 9B-
IJIEHBI PACIIOJIOMKEHbI He OJJMH, & IBa »KI'YTHKA. TOJLKO OHH, KaK ¥ 60JIb-
ITUHCTBA 3BIJIeH, HepaBHOM IJWHbI. OIMH KIYTHK OYeHb JJIMHHBIH,
PaBHBIHN AJIMHe Teja 3BraeHbl. Bropoil oueHb KopoTKuii. Ob6a KryTHKa
IIPHUKPEIIEHBLI KO AJHY 0CO00T0 KI'YTUKOBOTO pe3epByapa, IIpyu 3TOM KO-
POTKHH JKTYTHK He BBIXOMHUT 34 ero npenenbl. [1osToOMy oA CBETOBBIM
MHUKDPOCKOIIOM OH U He BHAeH. IIOBePXHOCTD KI'yTHKOB He TJIafgKasa ——
Ha "Hell pacmosio’KeHbl BbIPOCTHI — AJHHHBIE, COOpPaHHBIE B OJHH IIPO-
JOJBbHBIA AN ¢ OTHOM CTOPOHBI KTYTUKA, U KOPOTKHUE, KOTOpble UAYT
CIIMPAJILHO 110 BCeR ero AJauHe.

Boase omHOM M3 CTOPOH »KI'YTHKOBOTO Pe3epByapa pacliosioyKeHa co-
KpaTHTeJbHasd BAaKyoJb. Ee comep:KuMoe u3auBaeTcd B pedepByap. Tyzna
JK€ OTKPBIBAETCSA KPOILIEUHBIH PYAUMeHTapHbIA KJIeTOUHBIH poTt. Cunra-
€TCs, YTO C eT0 MOMOIIBIO 3BTJIEHA MOXKET IUTATHCS IIyTEM IIMHOLMTO3a.

Kak u3sBecTHO, y 3BTJIeHBI HMMeeTcsl ocobasi opraHesjia — CTHUT-
ma. OHa TOJKe PACIIOJIOXKeHa BO3Jie CTEHKH *KI'yTHUKOBOI'O pe3epByapa,
C IIPOTHBOIOJIOYKHONR OT COKPATHUTEJLHON BaKyoJH cTopoHbl, CTurma
OKpaltleHa Jub0 B KpacHBI, 1160 B OpaHKeBO-KPACHLIN IIBET 34 CUET
nurmMeHTa 6eTa-KapoOTUHA U IDUHHMAET yuacTue B POTOOPHEeHTAllMH 3B-
TJIEHBI, YTO BA’KHO IIPH aBTOTPO(PHOM MUTAHHH.

IToBepXHOCTH KJIETKHU S5BIJIEHBI MOKpBITA niasManemMmoil. Ho mox
JI1a3MaJIeMMOH HaXOJUTCS elre CJIOH CIOKHO OPraHU30BAHHBIX JIEHTO-
BHUAHBIX 6€JIKOBBIX MJIACTUHOK, KOTOpPbIe IPOCTYIIAIOT CKBO3b ILJIa3Ma-
JeMMy, o6pa3ysl Ha MMOBEPXHOCTH KJIETKH CIIMPaJbHble pebpa. Mexxay
IJIaCTUHKAMM UMeITCH IIPOMEXKYTKH, YTO I103BOJSET, IIPH JOCTATOY-
HO¥ IPOYHOCTH TAKOTO IOKPOBa (ero Aake HA3BIBAIOT KYTHKYJIOMH), cO-
XPaHATb THOKOCTH MOBEPXHOCTH TeJa.

OBrJIeHa 3ejieHas CIIOCOOHA K aBTOTPOMHOMY MMHTAHUIO, B ee KJeT-
Ke UMeIOTCs XJIOPOIJIACThl — OpPraHeJlJIbl, B KOTOPEIX OCYIIeCTBISAETCS
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doTocuHTes. ¥ PasHbIX BUJOB 9BIVIEH (JOpMa 1 TUCJIO XJOPOIJIACTOB
PAaB3JIMUHBI, UTO UCTOJb3YIOT CIIENHAJIACTDI AJIA PA3JINUEHU UX BUOB.
Takrxe B KJIETKE UMEIOTCA MUTOXOIJIPUH C NTJIACTUHUATHIMY KPUCTaMHU,
armmapaTt oJbKU ¥ 3epila 3allacHOIO BellecTBa — IIoJHcaxapuja ma-
pamusiona. [JIMKOTEH, 0 KOTOPOM MHOT/A ITUIIYT B ULIKOJIBHEBIX ydeOHH-
Kax, y OBIVIEHEBI 3€JIEHOW OTCYTCTBYET, €ro HaKallJIMBalOT TOJBKO Oec-
IBETHBbIE DBIJIEHBI, HeCcToCOOHbIE K (DOTOCHUUTEIY.

IBryIeHBl — OAHOSAEPHBIE IpocTeiimue. AApo y HUX chepruecKoe,
PacTIOJIO’KEHO B IIEHTPAJIBbHOU YacTH TeJia.

OcHoBHas (popMa pa3MHOMKEHHUSI 9BTJIEHBI — IIPOJOJILHOE JeJIeHNue
Hajgsoe. [lepen peseHueM siApo mepeMerraeTca OJMiKe K [epeaHeMy
KOHIIY KJIETKH, C KOTOPOr'o M HaunHaeTcs 6oposia, pasjgendonlas Tejo
Ha JBa JOoYepHUX opranuama. [1oJI0BOH Ipollecc y 9BrJieH He U3BECTEH,
XOTH APYTHUE *KTYTHKOHOCIBI CIIOCOOHbI K KOITYJIANY (CTUAHUIO rarLio-
HUIHBIX, T. €. C IOJOBUHHBIM HaBOPOM XPOMOCOM, KJIETOK-TaMeT).

IBryeHa mepeIBUraeTcsa ¢ IOMOIIBIO JJIMHHOIO KI'YTUKA, BPAIllasich
BOKPYT CBOell MPoA0JabHOH ocu. IIpy 9TOM ¢ MOMOUIbIO CUHYCONJAJIbHO-
ro GMeHNs KIYTHKA CO3/4aeTcsI TOK BOJbI, C [IOMOIBIO KOTOPOTO KJIETKA
ILJIBLIBET BHEpes. ¥ APYTUX KIYTUKOHOCIEB )OPMAa JBUIKEHUA IKIYTHU-
Ka MOYKeT ObIThL MHOHI, HalpuUMep, OPraHUu3Mbl, UMeEIOINe KIYTUKHA C
BLIPOCTAMHM, MOI'YT COBepiiarh rpebHble NBUMKEHUSA, BpalllaTeJbHBIE,
IJIBITH 3aJHUM KOHIIOM Brieped. EcTh BUABI, c1OocOOHBIE MEHATH POPMY
OMeHMd KIYyTHKA, HATPaBJIeHUe U XapaKTep ABMKeHHUA B 3aBUCUMOCTH
OT CUTYyall¥H.

Ho nns sBrieH XapakTepHa M COBeDPIIeHHO ocobas, YHHUKAJbHAfA
(opma gBUMKEHUS, KOTOpas HasblBaeTcsa MeTaboiausa (MIU 3BrJIEHOU[-
Hoe aBMsKeHne). Takoe ABMKeHNe, IPaBja, yallle BCTpedyaeTcd y BUJIOB,
KOTOPbIe He IIABAIOT, 4 TI0JI3AaI0T 110 TIoBepXHocTH cybeTparta. Ilpu aTom
BIOJb TeJIa MPOXOAUT BOJHA COKPAallleHUH, KOTOpad HaYMHAaeTC A ¢ pac-
IIMPEHUs ero 3aJHero KOHIa, 3aTeM IlepeMelaeTcsa BIEPE/], BbI3bIBAST
JBUYKEHUE KJEeTKU. 3aTeM o0bIuHasa )opMa KIETKU BOCCTAHABIUBAET-
cd, a IATOIJIa3Ma BO3BPAIIAeTCs OT ee IepeJHEro K 3aJHeMy KOHITY.
Teneps MOHATHO, [IJIA YEro 9BIJIEHAM TaKas CJIOXHad CTPYKTypa KYyTH-
KyJanl. Bes Hee meraboavs Gblyia 61 HEBO3MOKHOM.

Kpome sBriieHLI 3e/IeHO, U3BECTHO ellle OKOJO JBYX ThICAY BU/IOB
BBIJICHOBBIX JKI'YTUKOBBIX (M HECKOJBKO JEeCATKOB ThICAY HEIBIJIEHO-
BbIX). Cpesiu HUX ecTb aBTOTPO(HBIE, FeTePOTPO(GHbIe U MUKCOTPODHBIE
(T. e. CO CMEIUAHHBIM ITUTAHHEM, KaK, COGCTBEHHO, 9BIJICHA 3eJIeHasn)
opranuambl. ECTh BHBI-TAPA3UTHI, CRBOOOTHOKUBYIIINE, IPUKDEIJIeH-
HBbIe ¥ CBOGOJHOIIIaBAIOIIHE.

Kak mokasajm MOJIEKYJISPHO-TeHeTHYeCKHe HCCJeLOBaHus, DOJ-
CTBEHHUKAaMH 3BTJIeHBI ABJISIIOTCS U TaKHe U3BECTHBIE TIapasUTUYeCKNue
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OPraHM3Mbl KAK TPUIAHOCOMBL U JIeHIIMaHUKU — BO30YAUTEIN COHHON
GonesHu, 6onesnu Yaraca, TEHAUHCKOMN sI3BBI M APYTUX OMacHBIX 6o-
Jie3Hell yesoBeKa.

UHdysopua-rtydpenbka

Hupysopus umeem eud mypau.
.ITepedeuzaemcsa namkoil 6nepéd.
3 oTBETOB HIKOJBHUKOB

Ha ypokax ouosoruu. XXI BeK

Un@dysopus-rydensvka (Paramecium caudatum) mojydunaa cBoe
PyCCKOE HA3BaHUe U3-3a HEKOTOPOTO CXOJCTBA CBOETO KJIETOUHOTO TeJia
¢ mogomBoit o6yBu. Ho aTo cpasy IPMBOAUT K HemopasyMeHHUI0. Bens
TaK Ty(QeJbKa, UJu HapaMel(ud, BRITJIAAUT TOJIbBKO Ha IIJIOCKOM PUCYH-
ke. J[lnsa Tex, Ko HAGII0/1a1 IapaMelul "KUBbEM, 3TO CXOJCTBO yIKe CO-
BCEM He oueBUAHO. TaK YTO CIellMaJuCThl Yallle CpaBHUBAIOT €€, Hallpu-
Mep, ¢ aupuskabaem. To, uTo Ty(esbKa COBCEM He IJIOCKAas, XOPOIIIO 3a-
METHO, KOI'Zla OHa IlJaBaer, GLICTPO Bpallasck BOKPYT IPOJOJBHON ocH
resia. Ha camom fefie KieTKa rapaMelliy BepeTeHOBUIHAA, HECKOJBKO
pacIMpsAOIascsa 0T CBOEro NepegHero KoHla K 3ajgHemy. Ilpumepno
B CepefHHe TeJsia BUJHA IIHPOKAas poroBad BnaguHa. Bee Teso mapame-
UM [OKPBLITO PAJAMH PECHUYEK, OTKYAa MPOUCXOAUT U Gojiee coBpe-
MeHHOe HadBaHue UH(PY30pUil — pecHUYHBIE IpocTelimue, LUINOPOPHI
(mecyiye PECHHUUYKHN), UJIH LUIUATE (DECHUUHBIE). '

N udys0opun OTHOCUTENBHO KPYIHbBIE NTpocTeiimue. [IyinHa ux Tesa
cocrassger or 50 g0 300 MUKpPOMETPOB, €CTh BUABLI JJINHON 2—3 MM,
HeKOTOpble NPUKPEIJIeHHble BUABLl JOCTUTAIOT AasKe 5 MM B AJH-
Hy. Wudysopun-rydpenvku umeroT aauHy 150-200 Muxkpomerpos,
T. e. 0,15-0,20 MM, 4TO TOKe [OBOJLHO MHOTO. Eciau B3AThL KOOy
¢ KYJIBTYPOU mapaMeruil ¥ IoCMOTpeTh Ha CBET, TO NAXKe HEBOOPYKEH-
HBIM TJIa30M MOXKHO YBU/IETH MHOECTBO MEJKHUX IIPOAOJITOBATHIX Te-
JIell, KOTOpPbIe aKTUBHO MJIABAIOT B BEPXHEM CJI0€ dKUAKOCTH.

Haubonee xapaxrepHas uepra uHQy3opuil, Oiarogapsa KoTopol
GOJBUIMHCTBO U3 HUX JIETKO OTJUYHUTEL OT APYTUX IPOCTEeHIIUX,—3TO
HAJIMUMe Opranesij ABUKEHNUA — pecHUUek. Hano ckasars, 4To peCHUY-
KM y nHQY30puil, u TyQesbKa TYT He COCTaBJIAET HCKJIIYEHUA, PACIIO-
JIO}KeHbI He 6ecopaAsovYHO, a o0'beJUHEHDI B PAJABL. ¥ TapaMeIuy pAagbl
PeCHUUEK TSHYTCA BJ0JIb BCETO TeJia, HO He IIPSIMO, & B BU/l€ BRITAHYTHIX
cuupaneit. Bnarogapss aTomMmy oHa He TOJIBKO IJIBIBET BIlepe]l, HO elle
U Bpaliaercs BOKPYT NPOJOJILHOM ocu Tesa. KpoMe Toro, peCHUUKY He-
OJMHAKOBBI, TAK KaK KPOME JBUKEeHUs YUACTBYIOT eIlle B NUTAHUU (1A
9TOrO CIY3KaT CleldaJIbHble OKOJIOPOTOBbIE DECHUYKH) M OPUEHTalluN
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UH(Y3OPUA B IPOCTPAHCTBE (TYT yiKe
HUCIOJb3YIOTCS YYBCTBUTEIbHBIEC PEC-
HUYKH).

PecHnuku MOryT o0'bLEeIMHATHCS
B 0coOble pEeCHUUYHBIE IT0JIA, WHOTAA
OHM pacnoJiaraloTcs OuYeHbL OJUBKO
OJlHa BO3JIE JPYrou, IOYTH CJIUBA-
fCh, U Takad Ipymnna yke paborTaer
KakK eJAuHas CTPyKTypa. Fcau raxkue
«CJUINIIKECA» PECHUYKHU PACITON0M -
HBI B PAJ, 3Ta CTPYKTYyPa HA3bIBAETCHA
meMbpanesioi. MemMOpaHeIBL — 3TO
OKOJIOPOTOBBIE CTPYKTYPHI, KOTOPHIE
HANpaBJIAIOT [IUIY B KJIETOUHBIH POT
uHQy3opuit. Y UHGy30pUU-TyPEeNbKHU
TakuX MeMOpaHeJJT yeThIpe.

IIy4yok 0O0beIUHEHHBIX PECHUYEK Hmnpernuposanunas cepeGpom
HasbIBaeTcss 1uppoit. C HOMOIIBLIO nudysopusa Hausmaniella yem-10
uUpp MH(Y3OPHH, y KOTODBIX OHHU MoX03a Ha 0Tne!{a;r01c naJblia
HUMeIOTCS, IIePeMeH]alTCA O IT0BepX- (pcynox B. ®oiicenepa)
HOCTU cyOcTpara, Kak Obl OGeras 1o
HEMY C IIOMOTILIO TAKUX «HOMKEK» .

Hano ckazaTh, 410 pacrososKeHue U YUCJIO PECHUYEK, LUPD, MEM-
OpaHeslsI CBOE JUIST KAXKAO0TO BHUA HH(Y30PUH, U CIIeUMATIUCTLI UMEHHO
10 9THM I[IPU3HAKAM OOBIYHO PAa3JIMYaiOT U3BECTHLIC KO BPEeMEHU HAIIH-
caHud 9TOoH KHuTrK npuMepHO 10 ThicsY BULOB pECHUYHBLIX ITPOCTEHIITNX .

HHTepecHO, UTO 3TO CTATI0 BO3MOKHBIM B Pe3yJibTaTe IIOUCKOB ¥ UH-
()y30pull aHAJOTOB HEPBHOH CUCTEMbl MHOTOKJIETOYHBIX >KHUBOTHBIX.
YdeHBIX BCerZia UHTEPECOBAJIO, KAKUM 06pa30M TaKO CJIOKHO OPraHu-
30BaHHBIN anmapar, Kak peCHUYHAA CHCTeMa MH(y30puii, paboraeT co-
TJ1aCOBaHHO, ofecrieyrnBas pa3HOOOPasHble U CHOMKHLIC ABUMXeHus, VH-
¢ys3opun Beab He IPOCTO MJIABAIOT, Bpallasdch BOKPYT cBoell ocu., OHu
MOTYT MEHAThL HANPAaBJCHHE JBUKEHUS, YCKOPATLCA U 3aMeUIATLCS,
«1aBaTb 3aJAHUM X0O» U T. II.

A xylaccudeckuM cHoco0OM OKPACKHM HEPBHOM CHCTEMBI y >KMBOT-
HBIX ABJIAETCHA UMIIpErHanus cepedpoM — ¢BoeobpasHbIi aHaJaoT (POTO-
rpaduu. nsa sToro npenapat 00pabaThIBaIOT PACTBOPOM KAKOH-HUOYAL
coJu cepebpa, a IOTOM BBIJEePKUBAKOT Ha CBETY Kakoe-To BpemA. [Ipu
9TOM IIpelnapar «IIpOABJIAETCA», T. €, BOCCTAHABIHUBaeTcA cepebpo, Ko-
TOPO€e BCTYIIMJIO BO B3aUMOJIeIICTBHe C OnpenesIeHHbIMHY KJeTKaMu (Ha-
npuMep, HepBHLIMU). HepBHBIE KJIeTKM CTAHOBATCA KOHTPACTHBIMH,
YePHBIMU UJIM TeMHO-KODUYHEBLIMU.
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Korjsa senrepckue yueHble (HoH
Teneu n lopsar monpoboBanIu TO ke
caMoe IMpojesaTh ¢ KJaeTKaMu uHpy-
30pui, OHH AeHCTBUTEILHO ODHApPY-
SKUJIM 1A UX [IOBEPXHOCTHU CJOKHYIO
CUCTEMY JIMHUH, HOXOKUX HA HEPBEI.
Ho norom oxasajioch, YTO HUUEro 1o-
XO2KET0 11a HEPBHYIO cHcTeMY y MUH(DY-

30puil Het, a TO, UTO HAbOJIOJAIN, — HA

CyxTopus Dendrocometes caMOM Jeje oKpalleHHble cepebpoM
paradoxus JKHUBET Ha maﬁpax PeCHUYHBbIE DALl WA OTAeJIbHBIE
PavKOB-00KOIMIABOB, T0BUT pecunuku. Takas cucrema JUHUH ce-

U TIoeJaet Apyrux nHgyzopui
CBOUMMU IPEBOBUIHBIMH
LY AXbIAMH (CKAHHPYIOULA i
3MEKTPOIHAA MMKPOCKOITIA)
(dboto aBTOpA)

pebpeHusi — cBoeoOpasHas «KapTa»,
Ha KOTOPOHU BUIHO, KAK OPraHU30BaH
pPEeCHUUYHBLIN anmapat y UH(y30puu.
YeM-TO TIOJAyYeHHAasl MOCJe UMIper-
Haimu cepebpoM xapTuHkKa (ee elle
HA3LIBAIOT «apPTUPOM», OT JATHHCKO-
ro argentum — cepedpo) HANIOMUHAaET OTHeYaTOK Manblla, U TaK XKe,
KaK OTIIeYaTOK MO3BOJSAET HAMeKHO ONIPeJeJUTh, KTO erc OCTaBUII, ap-
FHPOM MO3BOJIAET OUeHbL HALEIKHO PA3IudaTs BUAL! NHPY30pUil, 1 cell-
yac 6e3 ero aHaJn3a He OOXOAUTCA HU OJUH CIIeHATUCT, U3yUaloInii
IMJIrar.

IIpn OTHOCHMTENBLHO HEBOJLIIOM IJs IPYNIBI IPOCTEUINUX ducje
BUIOB (0K0J0 10 Thicsiu) MHQPY30PHH YPE3BhIUAHHO PA3HOOOPA3HDI 110
BHeInHEeMY o0JHMKY 1 00pa3y »KU3HU.

Kpome nun@rysopuil, BHEIlTHE TOX0XKUX Ha Ty(PeJbKy, UMEIOTCS IIPHU-
KpemJieHHble BUABI, KOTOPBIX C IIEPBOTO B3TJIALA U UH(Y30pHel He Ha-
30BellUb. OTO CHUAAUNMEe XUIIHUKA — CYKTOPHM, B3POCble 0COOM KOTO-
PBIX HEe UMEIOT PeCHUUEK, @ BMeCTO PTa y HUX LYIIaJbIla.

EcTb cpeau undysopuii u 6oJpuiad rpyna CUAAYUX QUIbLTPATOPOB.
Haubojee U3BeCTHLI KPYTrOpeCHUYHLIE UHQY30pUH — NepuTpuxu. Kie-
TOYHOE TeJ0 MePUTPUX OOBIYHO IIPUKPEIJIEHO K CyOCTPaTy ¢ HOMOIbIO
crebesnbra, a poT cHabMKeH CHUPATLHO 3aKPYUYEHHBIM DPAJOM ILJIOTHO
PACIIONIOMKeHHEIX OJJHA BO3JIe Apyroit pecuruex — Mebpaneynoi. O6w1u-
HO TeJIO IEPUTPUXY CHMMETPHUYHO U UMeeT BUJ IIepEeBEePHYTOro KOHYCa,
WY KOJOKOJbYHKA. B aHTIUHACKONK HAay U HOHN JIUTepaType €ro TaK U Ha-
3pIBAIOT — «bell», T. e. «KOJOKOJIBYMUK» NN «OyOEHUHK».

Pecnuukii poToBOro annapara IIepHTPUX HelpepbIBHO paboTaior,
¢o3/IaBas BOKPYT «KOJOKOJBUYHMKA» MOCTOAHHBIM TOK BOJBI. «HBBIM
Mepiaer rkosaecom Cygpoiika..» — pro B nosMme JpasMa JlapBrHHa Kak
pas 0 KPYropecHuuHbIX HHQY30puUAX. llepuTpuxy oveHb AKTUBHbIE
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(buabTPATOPBLI, KOTOpPBIE IIOEHAIOT
faKTepuil W Jpyrde BIBeUICHHBIE
B Boje dYacTHIBI. I[IOCKOJIBKY OHH
OYEeHb MHOTOUHCIIEHHBI, TO BBIIIOJIHSI-
IOT Ba’XHYIO POJb B IIPoIleccax caMmo-
OYMCTKH BOJZOEMOB OT OPTraHUYECKUX
3arpsAasHeHu . ATy 0ocoGeHHOCTEL opra-
HHU3MOB HCIOJIB3YIOT 1 B COOPY3KEHH-
AX 10 OUUCTKE OLITOBBIX U IIPOMBIII-
JIEHHBIX CTOKOB. IloaTOoMy B Takux

COODPYXKEHUAX CTaparwTcsa Cco3TaTh Y obuTarumux Ha Kabpax
it
YCJIIOBUA, IIPUTOAHLIE [IOJs MXXWU3HU PavKOB-00KOILIABOE HH(Y30PHI-
HHpY30PUil, 0COBEHHO KPYropecHuy- XOHOTPHX Spirochona
HBIX gemmipara KIeTOYHBIH POT
HAXOAUTCS HA JTHE U3ULHOU
Hano ormars gosizkHOe uHQY30- axon e e
CIIMPAJabLHO 3aKPYyIYeHHOH
pUAM — CpPeau JOBOJLHO BGOJIBIIOrO

BopoHKH (hoTo asTOpa)
YuCJia 11apa3sUTUYECKUX BULOB TOJb-

Ko oauH Oanantuguil (Balantidium

coli) MOXKeT mapasuTUPOBAThH y yesoBeka. Brnpouem, GasaHTHAUNA BO-
of1ie KpaliHe Hepa3bopuUB B BeIOOpe X03A€B, O0UTAeT B KUIIEUHUKE
CaMBbIX Pa3HBIX MJICKOIUTAIIINX — 00e3bsAH, 'PHI3YHOB, AaXKe cCyMua-
TBIX. JIIOAU OBBIUHO «IOJIyUalOT» DaTaHTUIMA, 4 BMECTe C HUM U OCTPOoE
KHUIIIeYHOE PACCTPORCTBO — 6AJTaHTUIHO3, OT ZOMAIIIHUX CBUHEH.

ManapuiiHbii nnasmoauin
A ysnan maou desnws,
O, ybuiiya seroaoit!
. Pouanna Pocc,
naypeat HobeneBcKod npeMun

Manspulitublit Komap, @blCOCA8 KPOBb U3
3ApaNcEHH020 LeN08eKa, temum Kk 300posomy.
Y3 0TBETOB IIKOJBHUKOB

na ypoxax duomoruu. XXI Bex

Beem usBecren IlanamMckuil kamalJi — TpPaHAMO3HOE COODYXKeHUe
OPOTAMKEHHOCTRI0 82 KuJIOMEeTpa, BOXHBIM TyTh MexAy ATJIaHTH-
veckuM u Tuxum oxeanamu. CyHOXOACTBO II0 HeMY OLIJIO OTKPBLITO
B 1914 rogy. OgHaKo MaJo KTO MOMHUT, UTO I1ePBasd NONbLITKA NIPOPLITH
ITanaMckui KaHaJ Oblia IpeANpUHEATA B 1881 rofy U 3aKOHUMJIACE He-
yaauHo. B cBoe BpeMs ¢ epPBBIM CTPOUTENBLCTBOM OBLI CBA3AH I'PAHAN-
O3HLIM CKAHIAJ, HA LECATKH JIeT CJIOBO «IIaHaMa» CTaJo HapullaTelb-
HBIM HE CTOJILKO AJIA (pacoHa TOJOBHOrO y6opa, CKOJIBKO AJA KPYIHBIX
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Qpunancosbix adep. Ho Besb PYKOBOLHUJ CTPOUTEILCTBOM caM Pepau-
Haug e Jleccenc — 3HaMeHUTBIH cTpouTenb Cysnkoro kaHasna! dro xe
ITOMEUIAJOo 3TOMY, KaK OBl ceiluac ckasasu, BbIAAIONEMYCH MEHE/XKEPY,
YCIIEUIHO 3aBEPLUIXTE CTPOUTENILCTBO LPYroro KaHamua?

Heno B TOM, UTO OJHON M3 IJIaBHBIX IIPO6GJEeM IIPU CTPOUTEJILCTBE
Cysnxoro kanana 6sL1 HegocraTok Bojsl. Ha [TanaMckoM Iepelieike,
Ha060pOT, BOABI Ob11 H30bITOK. B 30HE cTpouTenbeTBa 66178 Macca 60JI0T
M JPYTHX BJAKHBIX MECT, I'/le B O'POMHOM KOJIM4YeCcTBe PA3MHOMXKAIUCh
MaJIIpUMAHBIE KOMaphl. B MepBBIi Ke I'ojl CTPOUTENbCTBA KpOIIeUHBIHA
OMHOKJIETOUHBIH OpraHuaM, IpejcraBuTelb poaa Plasmodium mans-
PUIHBII IJIA3MOU M, HAYAJ «KOCHUTh» PAGOUNX 1 MHIKEHEPOB. 3aTPATEL
Ha 60pbOY CO BCIILIMTKON MajlAPUU yiKe B IIepBbIE [Ba-TPH TOJA IIPEBLI-
CHJIM [IPEeAYyCMOTPEHHbBIE CMETOH Ha CaMO CTPOUTENBCTBO, KOTOPOE LU~
LI1JIOCH IPeKpaTuTh. 110 HeTOUHBIM JaHHBIM, 34 BOCEMb JIeT CTPOUTENIb-
cTBa IorubJI0 OKOJIO ABa[IIaTH ThICAY YeJIOBEK.

DT0 TONHKO OAMH IPUMEP TOr0 3HAUEHU S, KOTOpoe nMeeT Bo3byu-
TeJb MaJSIpUU LIS deJoBeKka. Ho 4To 9T0 3a OpraHu3M, KOTOPbIA BBIZBI-
BAET CTOJIb TSIKEIYIO 60J1e3HE?

Hano ckasaTh, YTO y BO30OYAUTENSA MAJSPUU CJIOMKHBIA KU3HEH-
HBIH [UKJI, KaK ¥ Y MHOTHX JPYIUX IapasUTHUYecKUX opraHusaMoB. Cy-
X0e M3JI0XKEeHHUE TAKOTr0 MaTepualia B yueOHUKaxX HelIPOCTO IIOHATH, II0
CTYIeHUYECKOMY OIIBITY ABTOpPA 3TO He caMbIN JIIOOMMBIN pasjess IpoTu-
CTOJIOTMH, K TOMY 3Kke TpeOyIoIuil 3aioMHUHATE 60JIbIIOE YHUCJIO CIIeIU-
aJbHBIX TEPMHUHOB, KOTOPBIMH 0003HAUYAIOT Pa3HbIC CTAJUMN DA3BUTHUSA
rnmapasura.

B Takux cayuadx 4acro MmoJie3HO OoOpaTUThCHS K TOMY, KaK Te WJn
HHBle 0COOeHHOCTH OMOJIOTHN OpraHnaMa ObIJIM YCTAHOBJIEHBI, IIPOCe-
JIUTH JOTUKY TeX, YbY UCCIIeJOBAHUA U TIOCTY KUIH OCHOBOH AJIs CKYIIO-
ro Tekcra yyeOHMKa. 3KeCch NICTOPUKU HayKHU OKA3bIBAIOT HEOIEHUMYIO
IIOMOLLbL ¥ YYEHBLIM U mpenojaBartessm. Tem Gosee 4To, B OTIMYHE OT
CKYYHOBATLIX y4eOHBIX TEKCTOB, MCTOPUA U3YUEHUSA MMapasuTUUYECKUX
IPOTUCTOB — 3TO COYETAHUE U MTOBCEAHEBHOU, DYTUHHON, U JaleKo He
BCerga MHTEepecHON paboThl, U CAMOOTBEPKEHHOCTH, PUCKAa, reHuallb-
HBLIX JOTa0K, yAad U Heyaad. cTopusa H3ydeHUA UMKJIA PA3BUTHA Ma~
JIAPUIHOIO MJIa3MOINSA He SIBIAETCHA UCKJIIOUCHNEM.

Jlogu naBHO oOpaTuJM BHUMaHWeE, YTO MaJAPUA CBUPENCTBYET
B 0COBBIX MeCTax, I'Zle MHOTO HOJIOT MJIU JPYTUX MEJKHUX CTOAYNX BOJLOE-
MoB. Y3-3a MaJIApUH 11€JIble PErMOHBI OBITU IPAKTUYECKY HEIPUT O HbI-
MU 1151 KU3HU Jroeil. OfHAKO BLIACHUTE IPUPOAY 9TOH O0JE€3HU KOJITO
He yAaBanoch. CAUTaIOCh, UTO AA0BUTHIE UCIIaPeHUS BOJOT U «ILIOXOH
BO3AYX» (IIO-UTAILAHCKU — mal aria) ¥ BbI3BIBAKOT MYyUYUTEJIbHbBIE IIPU-
CTYIIBI IUXOPAJTKHU.
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TricAYN JeT JIOAU TUOIM OT MAJAAPUU, & BDAYHM UCKAJIH CIIOCO0 00Phb-
OBl ¢ 3TOl Oose3Hb0. KpOMe «IJ10X0ro BO3AyXa» ydyeHble mpearajiu
BC€ HOBBIE NMPHUYUHBI MAJSAPUH, BILJIOTH IO TOrO, YTO MAJsSIpUA HE UTO
WHOe, KaK KHullleunoe paccrpoiicrso. Hakonen, B 1880 roxy dpanmys-
cknii Bpad JlaBepaH obHAPYIKUJI B OPUTPOIIUTAX U I1JIa3Me KPOBH 00JIb-
HBIX MalfApHel CTPaHHBIX « MUKPOOOB», KOTOpbIe TO uMejau HOpMy Be-
peTeHa, TO KOJbIla, IIOPON 3aHUMAIIET0 MOUTH Bech spurporur. Ho
KaK 9TOT OPraHU3M I[I0T1a/laeT B KPOBb YEJIOBEKA, OCTABAJIOCH COBEPIIIeH-
HO HEMOHSATHBIM.

IIpaBna, y aurnuiickoro Bpaua Ilarpuka MaHCcOHA ObIJIM HA 3TOT CUET
cBou coobparkeHus. OH MHOrO JeT rtpopaboran B Kurae u cTas u3BecTeH
T€M, YTO OTKPBLJI Iapa3UTUYECKNX UePBeH-HEeMaTO/, OBUTAIOIIUX B KPO-
BU 4YeJIOBEKAa, U JOKAa3aJ, YTO 9TU YEePBU PA3MHOXKAIOTCS B OpPraHu3Me
JIBYKPBUJIBIX HACEKOMbBIX — MOKPeI[0B U MollleK. Takum odpasom, MoH-
COH OBl ONHUM U3 NEPBOOTKpLIBaTeNell TDAHCMUCCUBHBLIX OOJIe3HEH,
T. €. TeX, KOTOphIe [IePealoTCs »KUBOTHLIMU-TIEPEHOCUMKaMH. BIpo-
yeM, CaM OH SHTOMOJIOTOM He ObLJI, TOITOMY CUMTAJ BCEeX YIIOMAHYTBHIX
HACEKOMBIX Pa3HOBUJHOCTSIMHU KOMapoOB.

ITatpuxk MsHCOH moJIaraji, 4To U MaJsApUIo ITepelaloT KaKue-To KO-
Mapbl. OHM HATMBAIOTCS KPOBU OOJBHBIX MaJspHeil, B UX OpraHusMe
apas’uThl I€PEeXOAsAT B CTAAUI0 YCTONUYUBLIX K BHEITHUM BO3JEeHCTBH-
sam criop. [Torom KoMapsl TUOHYT, TANAKOT B BOAY, a JIIOAHU, BEIIUB BOLY
CO CIIOpaMU, BBIIABIIMMU U3 T€J KOMapPOB, 3apaskalTcs Malgpuen.

Npeun Ilatpuka MaHcoOHA Kasalluch COBpEMEHHUKAM BecbMa CTPaH-
HBIMM U HellpueMmJeMbIMHu. Ho ogHaXJbl OH IOHEJUJICS CBOUMHU DPas-
MBIIIJIEHUSIMHU O TIPUPOJIe MAJISIPUU C MOJIOABIM AHIJIMHCKUM BPadyoM,
KoTopblii paboras B UHAWK U MHTEPECOBaJIca NpobiaeMoi mandapuu, Po-
HaabaoM Poccom. KeraT, ”MEHHO TeM BpadyoM, KOTODPBIN YTBEPIKIAJI,
UTO MalApus — PasdHOBUAHOCTH KHUINEYHOT'O paccTpoiicTBa. MoXkeT
-OBITH, K CUACTBIO, Poce ToKe He 6B1JI BHTOMOJIOTOM, NTO9TOMY B BEPCHH,
UTO COYYACTHMKY NPECTYIIEHUS UMEHHO KeViaphl, a He Ipyrue KpoBo-
cocy1ue HaceKoMble, HUICKOJBKO He YCOMHUJICS.

Pocce, uTo HaswIBaeTcs, 3aropesics uaeei u, BepHyBinucsh B Uuauio,
CTaJ TBITATHCA KOPMHUTH CAMBIX Da3HBIX KOMAapoB Ha Tejie GOJBHBIX
Mansapueil uaaycoB. IIoTOM KOMaphl BCKPBLIBAJMUCH, U B UX ODPraHU3-
max Pocc uckaa Bo3byauTesis MaJdsipuH, KOTOPOTO [0 3TOTO Y2Ke BULEN
B KPOBU GOJIBHBIX JIIOAEH.

OBa roma HampsAKeHHON paboTHI He gaBaJM pe3yJbTara, MIOKAa
B 1897 rogy Pocc He 06Hapy»KUJI HA CTEHKAaX KUIIIeYHUKA KoMapa, 3a
TPO€ CYTOK 0 3TOT0 MIMTABIIIET0CS KPOBLIO 6OJIBHOIO MaiAapueii, oKpyr-
JIbl€ Telblia, 3all0JTHeHHBIe XapaKTePHbIMMA BePeTeHOBU/IHBIMI KIIETKA-
MU.
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Eme yepes roj PoHanpay NpUIIO B FOJIOBY, UTO HEILJIOXO OB1 BOC-
OJb30BATHLCS COBETOM Bce TOr'o »Ke MOHCOHA U ITepeHeCTH 9KCIIePUMEeH-
THI ¢ JII0/eli Ha NTHI, KOTOpble GoseloT Manspuel (npasia, NTUYbEH,
IJIS deJlOBeKa He OllacHoil).

KcraTtn, 970 IpeKpPAaCHbIi IprMep He00X0TUMOCTH 9BOTIONKOHHOTO
moAXona K ucciefoBanuio. Beab BuIOUpas Ans U3yUeHNA MOJeJILHBII
(1aBopaTopHbIit) 06BEKT, Pocc ncxoqui U3 TOoro, 4T0 9TO AOJKEH ObLITH
OpraHu3M, HAXOASIINICA XOTA U B OTHAJEHHOM, HO BCE K€ POJCTBE
¢ YeJIOBEKOM, T. €. B JAHHOM cjydae ObLI BRIODAH IPEACTABUTEND TE-
[JIOKPOBHBIX T103BOHOYHBIX (1Tu1). Ecnu 6b1 Poce cunTast, 9TO TAKOTO
POZACTBA HET, TO K IIEePEHOCHTh pe3yibTaTbl TAKUX 9KCIIEPUMEHTOB Ha
4YeJIOBEKA OBbI He CTaJl.

U ysxe y nrur Poce yBUAEN, KAK OBaJIbHBIE TEJbLla JIONAIOTCA U BbI-
[iefilire U3 HUX Bo30yauTeny NTHYbEH MalApuyd MUTPUPYIOT B CJIIOH-
Hble jKeje3bl KoMapa. CTano IOHATHO U TO, YTO KOMAaphl AOJIYKHEI ITepe-
JIaBaTh MaJSAPUIO Uepe3 YKyC, a He Iajasd B BOAY. OTO ObLIO AOKA3aHO
PoccoM sKCIIepUMeHTaIbHO — 3apakeHHEIe KOMaphl Kycasl 3J0POBbIX
ITHL, ¥ Te 3a60J€BaIu MasIpUeH.

B pesyiabTaTe B OOLIMX 4epTax IMKI Maaspuu Obl1 paciiudpo-
BaH, «POKOBOI ybuiina» pasobiaueH, HayuHasA OOIIECTBEHHOCTD ObLya
B BocTopre. Ho nmonwitku Ponanena Pocca npocieguTs Te ke CTAANHU
MaafpUX Y UeJoBeKa 3aBepuInInck Heynaueid. He yaaBamoch gase 1o-
BTODHUTH HaXOJKH «OKPYIJIBIX Tejell» Yy KOMapoB, KODMUBIIKUXCS Ha
JIOASX.

Pocc He MOr ITOHATh, B ueM geso. OH IPOCTO He 3HaJ, YTO BUAOB KO-
MapoB MHOTO U JaJIeKO He BCe U3 HUX MOTYT ObITh IePEHOCUMKAMU Ma-
asipuu. [ 2TOro HyKeH 6bL1 IPod)eCCUOHAN-300J10T, CUeIMaNNUCT 10
KoMapaM, YTo0bl H300JIMUUTD e1lle U «COOBIITHUKA» [IJ1a3MOU .

M Takoil 4esOBeK Hallescd. HesaBucumo ot Moancona u Pocca,
B 1898 rogy mpo6JeMoit MaJsSpuM 3aHAJNCA MU3IBECTHBIM UTAIbAHCKU A
soosor Batucra I'paccu. O KoMapax Kak BO3MOXKHBIX IEePEHOCUUKAX
mansipun Ipaccu yesbiman ot siameruroro Po6epra Koxa (oTKpbIBIilE-
ro, B 4aCTHOCTHU, BO3GYAUTeNel cCuGUPCKOI A3BBI, TyOepKyJIesa U xoJe-
pBI), KOTOPBLA npuedsxan B Mranuio u3ydaTh 3TOT BOIDPOC. Bnpouem,
Kox noTepIieln 3[eCh HeyAady U POJIb KOMAPOB B PACIIPOCTPAHEHUU Ma-
JIApUH OTpULAT.

Ho asropurter Koxa Ha I'paccu HUKAK He noaeicreosasa. OH 3HAaI,
yrto B Utaniuu ofuTaeT HECKOJBKO I€CATKOB BUJI0OB KOMapoOB, YTO eCTh
MECTHOCTH, I'Jle MHOTO KOMapOB, HO HeT MaJApHH, ! YTO B MECTHOCTAX,
rie ecTh MaJApUsA, KOMaph! ects Beerga. OTCofa HAaIpaIUBaTICH HEH3-
GesKHBII BRIBOJ, UTO He JiIo0bie B/l KOMapOB, a CTPOro ONpe/JesIeHHbIE
MOTYT ObITh IEPEHOCUUKAMH.
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Csoro runotedy 'paccu mposepdAs yiKe He KaK MeJUK, a KaK 300-
sior. OB 00'be3A 1) BCce MaJlApreonacHble peruoHsl UTanuu, cpaBHUBasA
KapThl PacIpOCTPAHEHUA OIpeAe/IeHHBIX BUJOB KOMapoB C KapTaMu
pacnpocTpaHeHus: Mmansapuu. HakoHell, ObIJ «BbIYMCIIEH» [IOJ03PeBae-
MBI — KoMap pozna Anopheles.

3aTem mocnenoBanu SKcrIepuMeHThl Batucrel Ha cebe (K c4acThio
IJIS HaYKH, HeyoauHble), a IoToM Ha JoOpoBoJbIax (K HECUACTBIO A
HUX, yiaauyHbie). OTMEeTUM, YTO HKCIIEPUMEHTHI IDOBOAUINACEH TaM, I'ie
MaJIApHS He 0TMEeYaJIach, HO BE3JIM aHO(eJIeCOB U3 MECTHOCTH € 3aBeJ[0-
MO «IIJIOXMM BO34yXOM». B pesysbTaTe MMEHHO IIoc/Ie yKyca aHodeneca
Jonu 3abonesanu mansapreii. KoHTposbHBIEe 9KCIIEPUMEHTHI ¢ APYTUMH
BHUJAMH KOMAapPOB JaJI OTPUIATEJbHBIN pe3yabTar.

Craenyoiuil sKkcnepuMeHT I'paccu MO3BOJKUA pa3paboTaTb Mepbl
IPOMUIAKTUKYM MaJpUK — yiKe B «MaJsdgpUAHON» MeCTHOCTH rpymnia
IIPOKMBABIIUX TaM Jiogeil Oblga H30JMpPOBaHA OT KOMapoB. B peayib-
TaTe P [OYTH CTOMPOIEHTHOM 3a601eBaEMOCTH UX cocelieil ToJoNbIT-
HBIe JIIOAU MaJsapueil He 3aboeny.

Taxkum o6pasom, coBmecTHbIMHU ycunusamu Pocca u I'paccu cuen-
CTBHE IO JeNy «pPOKOBOro yOMHIIBI» OBIJIO B OCHOBHOM 3aBEPIIEHO.
IIpaBna, ellie IPeACTOAJO BHISCHUTH HEKOTODBIE JETANHN XHU3HEHHOrO
OUKJIA MaJAPUIHOroO Mjaa3MoausA, BepHee IJIa3MOJMeB, TAK KaK OKa-
3aJI0Ch, UTO UX HECKOJbKO BUA0B. Ho 3aHMMaJIUCh 3THM APYyrue, Tak
kax Pomannn Poce, moayuus 3a cBoio pabory HobesneBcKyro npeMuro
(8 1902 rogy), n Barucra I'paccu, nosyuus 3BaHue ceHaTopa Mranumn,
yBBI, B JaJbHEHIIIeM IPeMMYyI[eCTBEeHHO MepAJINUCH 3aCIyraMyu U BBIAC-
HSJIH MeX Yy co0oll OTHOILIEHHUS.

A uTo kacaercs I1aHAMCKOIo KaHaja, TO €ro CTPOUTEJbCTBO OBLIO
Bo3o6HoBJeHO B 1904 roay, xkorga Pomansn Pocc n Barucra I'paccu
yiKe 3aBepIIN/IM CBOH HCCJeJOBaHUA U IIOJYYHJIU CBOM Harpaisl. B pe-
3yJbTaTe, KPOMe JiedeHU s, ObLJIH pa3dpaboTaHbl METOABI NPOMUIAKTUKY
(B wacTHOCTH, GOpPBLOBI ¢ KOMapaMu-iepeHocuukamu). Tak 4To peasnn-
3alMA HOBOIO IPOEKTA HAYAJIach C TOTO, YTO I'MIABHBIM MEIMKOM CTPOH-
TeJIbCTBA GBI HA3HAUYEH aMePUKAHCKUI BoeHHBIA Bpady Yuiabam Kpoy-
dopx loprac, KoTopolit yaxe umes onslT 60ps6e1 Ha Ky6e ¢ nepenocun-
KaMH Apyroi onacHoi Gose3HH, eJTOH JUXOopagKi, KoMapaMu poja
Aedes. Toprac nBa roga 6opoJicst B pailoHe CTPOUTEJBCTBA C KOMapami,
ocymiasa 6osora, o6pabaThIBas MecTa BBINIJIOLA KOMapOB TOHHAMH HH-
CeKTHIMIOB. B pesyspTaTe y)Ke B Hauajie CTPOMTEJbHBIX paboT OH Moy-
TH MOJJHOCTBIO CIIPABUJICH C SMIHUAEMUAMM, UTO B HeMAaJIOH CTENeHH CIIO-
cOBCTBOBAJIO YCIIEIIHOMY 3aBePILIEH IO IPOEKTa Yepes necATh jeT. Cie-
IyeT OTMEeTHTh, UTO 6yiarogaps rpaMOTHBIM JfeiicTBueM ['opraca B HalllM
IIHH SIIMeMHOJIOTHUeCcKadA 06CTaHOBKA 110 MaJApUM B 30He IlaHaMcKoro



38 31u HenpocTbie NpocTedlne

KaHajna gBjasgercs Hauwboyee 6iaro-
upuaTHoi B IlenTpanbHoil AMepuke.

ManapuilHelii TIas3MOAMIN  Ha
Pa3HBIX CTagUAX pasBUTUS HMeeT
pasmuuHoe crpoeHue. Ho B craguy,
HAa KOTOPOM IIPOHUCXOZUT 3aparkeHue
X035eB, OH HMeeT BBITHAHYTOE KJe-
TOYHOE TeJIO OJAWHOM HoJTopa-ABa
murkpoMmerpa. CHapyKU KJETKa II0-
KpBITAa TpeXcJoiiHoii MeMOpaHOi,
10, KOTOPOH pacmoararTed MUKDO-
rpybouku. Ha nmepegHeM KOHIlE Teja
HaxXxoOUTCH KOMILJIEKC CTPYKTYD,
KOTOpLIHt HasbiBaeTcsa KoHoux. C ero
IIOMOMNIbIO TJIa3MOAuUl MOXKeT BHe-
IPATHCH B KJIETKY X03AuHa. B ieHTpe
KJIETOUHOTO Tejia IJIasMOAuA Haxo-
OIUTCH SAPO, OJIUXKe K 3aJHEMY KOH-
1y — eIUHCTBEHHas MUTOXOHADHUS.
AupomIasMaTHdecKas CeTh B KJeTKe MaJAPUUHOrC IJIa3MOANA O4YeHb
XOpPOIIIO pasBUTa. XapaKTepHO 0CO0eHHOCTHIO 3TOTO [IaPa3UTAa ABJIAET-
¢s1 HAJIMYMeE B KJIETOYHOM Tejle OTPOMHOTO uucia pubocoM. ITO CBA3AHO
C TeM, UTO XapaKTep Pa3MHOXEHUs BO3OYAUTENA Manapuu (ILIU30T0~
HUs) TpebyeT OUeHb MHTEHCHBHOI'O POCTA KJIETKHU U, COOTBETCTBEHHO,
GuocuuTe3a 6eIKa, B KOTOPOM y4acTBYIOT pubOCOMBI.

Kax 6110 yCTAHOBJIEHO, PA3BUTHE BO30OyAuTeNe# Manapuu (1 noja-
BJSIOIIEro GONBIINHCTBA UX POJCTBEHHUKOB-CIIOPOBUKOB) IPOMCXOAUT
CO CMEeHO# pasHBIX CTAAUll U B ABYX BHAaX X03geB. OKOHYATEIbHBIMHU
XO03sIeBAMHM ILTA3MOAMEB SABJIAIOTCA KoMapsl poaa Anopheles (ux He-
CKOJIbKO [{eCATKOB BUA0B). Tak NPHHATO, YTO OKOHYATEJHHBIM X03AU-
HOM SBJSETCA TOT, B OPraHu3Me KOTOPOI'0O IPOUCXOJUT TOJ0BOE Pas-
MHOXKeHue. A TO0JOBOMH Ipollece y MaJAPUIHBIX II1a3MOJUeB KaK pa3
B OpraHuaMe Komapa U IpoxoiuT. Tak uTo, Kak He «00MAHO», HO MBI
¢ BAMH JJI 3TOTO [Tapas3uTa X03sgeBa TOJBKO IPOMEKYTOUHBIE,

IInasMoZMU MIONAAAIOT B KUIIEYHHK KOMapa, HATUBIIErocs KpoBU
GonbHOro yenoseka. Ho emy (usin, npaBuIbHee, ef, TAK KaK CAMIIbI KO-
MapoB KPOBBIO He MUTAIOTCA) ellle PAHO «JIETETh K 30POBOMY 4eJIOBE-
Ky». [leJ10 B TOM, UTO, €CJIX KOMap HACOCETCA BMECTe € KPOBbIO 06bIU-
HBIX I[JIA3MOJHEB, 3apasuTh YeJoBeKa OH He MoeT. [l 9Toro 4acTob
[I7a3MOMeB AOJIKHA IPOHTH pelyKIMOHHOe NeleHne (Melo3), B pe-
3yJIBTATe KOTOPOTO 06pPa3yIoTCs rallJoNAHEIe (T. e. C OAMHAPHBIM Habo-
POM XPOMOCOM, a He ¢ JJBOHHBIM, TUIIJIOUJHBIM) KJIETKH. Takyve KJIeTKH

CxeMa CTPOEHHA UHMEKIINOHHOM
CTAHM CIIOPOBUKA
(o MonTuaexy u Meabxopry)
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Ha3bIBAIOTCA FAMOHTAMU, T. €. OyayuuMu rameramu. BoT ¢ Takux ra-
MOHTOB, MOIABIINX B OPTaHU3M KOMapa, U HAaUWHaeTCA PasBUTHeE Ma-
JSAPUAHBIX [1JIa3MOJUEB.

OJHU raMOHTHI JeJsATCA, IpUUeM He Kak oObiuHasa KieTka. CHa-
yajla HeCKOJbKO pa3 OeJUTCA UX ALPO, IIOTOM BOKPYT Ka)KAOTO U3
JouepHUX Axep 000coONAIOTCS YUACTKHU MUTONIa3Mbl U TAMOHT pac-
ImajJaeTcs Ha YeTbIpe-11eCTh YyepBeobpa3HbIX raMeT. OHM MeJIKKe U 110~
9TOMY Ha3bIBAIOTCA MHUKporaMeraMu. JJpyrue ramMoHTH He JenATcd,
a IpeBpallaloTCcA B KPYIHbIe MaKkporaMeTsl. MakporaMeThl U MUKDO-
raMeThbl CIMBAIOTCA (KOIMYJIUPYIOT);, B pe3yjbTaTe Uero mnojydaercs
JUIJOUJHASA 3UTOTAa. JTa 3UTr0Ta NPOHUKAET CKBO3b CTEHKY KHIIey-
HUKa KOMapa, IPUKPEIIAeTCA K ee HapYKHOH ITIOBEPXHOCTH (TO eCTh
OKa3bIBAeTCA B IOJOCTU Teja KoMapa, I'le OMbIBAeTCHA €ro KPOBBIO —
remoauM@oif) U pacrer, MHONOKPATHO yBeJNUYMBasCh B paaMepax.
UMeHHO 3Ty CTaguIo PassBuUTUA Inasmoguss u yBunes Poransn Poce
B KauecTBe «OKPYIJbIX Tejell». [lo3Ke oka3ajoch, UTO 3TH TeJsbIa
MOTYT ellle U ABUTATHCA 110 CTeHKEe KUIIeYHUKA (C IOMOUIIBI0 06cob0-
IO CKOJb3AIIEr0 ABUKEHUA), OTKYAA U NPOUCXOLUT UX HA3BAHUE —
OOKHMHEeTHI (0T JIATUHCKOIO ovum — AHWIOC U rpedeckoro kinétos —
IIOJBUKHBIM ).

JToCcTUrHYB IIpeJesbHOrO pasMepa, OOKHHETa HAUMHAET JeJUThCH,
IpHYeM TAKUM XKe cIoco0oM, Kak M raMoHThI. Takoe JeseHue, KOTJa
MHOTOKPATHO JeJIUTCA AP0, a IOTOM KJIeTKa paciajaercs Ha 00abIioe
YHUCJIO JOYEePHUX KJETOK 3a cueT 000COO0IeHns BOKPYT sigep IUTOoIIas:
MBI, Ha3bIBaETCA IIM30r0HUeH (0T rpeueckoro schizo — pasfesio, pac-
LIIeNJIAI0 U OT IPeUYecKoro gone, gonéia — (3a)pokjeHue, IpousBeieHue
Ha cBeT, IotomcTBo). Ho 06pa3yioTesa B pe3yabTaTe JeJIeHU s OOKUHEThI
He TMATH-IIeCTh, 4 ThICAUYM IIJ1a3MOJHUEB, KOTOPBIE II0CJIE Pa3phiBa CTEH~
KU OOKMHETHI OKa3bIBAIOTCA B reMosinMde, ¢ TOKOM KOTOpOoH IepeMeria-
I0TCS B CJIOHHBIE JKeJe3bl KoMapa, Ijie HaKanauBaioTrces. Takoi Komap
yiKe HACTOAMINil yOuillla, XOTA y HEro U eCTh «CMArYaioliee BUHY» 00-
CTOATEJILCTBO — ILIA3MOJUY B HEM TOXKe [1apasUTUDYIOT, U OOKHUHETA,
HalpuMep, pacTeT, IUTAasACh 32 CUeT XO3ANHA.

B nponecce nuTaHUS KPOBBIO CAMKAa KOMapa BBOJUT B TEJIO UeJIOBEKa
cmiony. Jenaercs 9To He QJIst TOrO, YTOOBI TIOMOUYb BO30YIUTEIIIO MAJIs-
pHH, a 4TOObI IPeJOTBPATUTb CBEPTHIBAEMOCTb KpOBU. Ho, BO-IEPBBHIX,
CJIIOHA BBIBLIBACT pasfpa’keHue W HEIPUATHBIM 3yJ, BO-BTODBIX, IIpU
3TOM 4YeJIOBEK 3apaj)kaeTcs Malsapuei.

ITonaB B KPOBb 4eJIOBeKa, IJIA3MOJNH B IIEPBYIO ouepelb BHeADs-
IOTCH B KJIeTKH neuenn. TakuM obpasom, cHauasa Iopakaercst Opras,
KOTOPBIM B 3HAUUTEJILHOU Mepe OTBedyaeT 38 MMMYHHYIO CHCTEMY 4e-
JIOBEKA, T. €. MIAPUIHbIE ILIa3MOAUN JeficTBYIOT NMOJ0OHO BOGHHOW
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OpraHyusM KoMaps aBpUalu: cHadasia OJHHU CaMOJIEeThI
i nogasiasawTr cucremy IIBO, a morom

yae Apyrue oTIpasJaoTcs 6oMOUTh

cTparerniyeckue o6’beKThI.

B kJieTkax mneyeHH ILJIA3MOIUU
ONSATH Pa3MHOMAITCA NYTEM IIM30-
FOHUM, TAK 4YTO M3 OJHOI'O Mapasura
00pas3yIoTCs OEecsiTKM ThICAY JouYep-
HUX KJeToK. EcTecTBEHHO, UTO KJIeT-
KU MeYeHU MIPU 3TOM pas3pyllaroTcs,
a MJIa3MOJNH IPOHUKAIOT B KPOBOTOK

1 e M TaM 3apaykaimT yyKe IPUTPOUUTEHI.
@ 6 B ospurtponure miaasMoguil cHaua-

Opraumsm 4esloBeRa | ya pacTeT, yBeJIAYMBAETCH B PasMe-

YK M3HeHHBIH K pax, 3aHUMas MOUTHU BCIO KPOBSAHYIO
BO30yIUTENSA MATAPHH. KJIETKY, a4 B cepeJUuHe €ero dhopMuUpy-

1. Konynsanus Tpex MuxporaMer  eTcA Gospluasi Bakyoub. 3-3a Gosee
¢ 0/TH0} MaKporameToit. CBETJION BaKyOJIU HA 9TOH CTaguu OH

2. OoxuHeTa Ha HAPYKHOM BLITVIAJUT KaK «KOJbHOY», UJIA «IIep-

CcTeHKe KMIIeYHNKA KoMapa.
3. 3anoJHeHHBIE JIA3MOTUAMH
CIIOIHBIE JKeJe3bl KoMapa.
4. ITevyenn uenosexa. llokaszana
paspyumenHas KIeTKa Ne4eHH!, U3

CTe€Hb», 4TO 1 Habmogan JlaBepas.
IIo oKoOHUYAHMM pOCTA Napa3uT

ONSITL Pa3MHOMKaeTcsa IIyTeM IIN30-

TOHUU, U THICAYU JOYEPHUX KJIETOK

KOTOPOI BBIXOAAT MJIA3MOHH. BBIXOOAT U3 DPa3pyHIeHHBIX 3pUTPO-
5. OpUMTpPOLHT, B KOTOpOM pacTer UWNTOB B IUIa3MYy KDPOBH, TZ€ CHOBA
mIA3MOAUM (CTAAHA «KOJbILA»). BHEIPAKOTCA B HOBBIE OPUTPOITUTHI.

6. IlIM30TOHHA B IPUTPOLHTE OGBIYHO 3TO NPOUCXOJUT IMOYTH CHH-

XPOHHO BO MHOTHX 3PUTPOUUTAX, 110~
TOMY MIPUCTYIIL MAJISAPUNHON TUXOPaJKU, BbI3BAHHBIE Pa3pyIIeHUEM
KPOBSIHBIX KJIETOK U IIOMaJaHueM B KPOBb TOKCHYHBIX BEIIECTB — PO~
IYKTOB o0MeHa IIa3MOJUEB, IIOBTOPAIOTCA uepe3 NPUMEDHO DaBHbIE
npomem‘y'mn BpeMeHH.

B uyacTd 3pUTPOUUTOB MPOUCXOAUT HE MUTOTHUYECKOE [eJIeHUe,
a Meios, T. e. o6pa3yloTcsl TAMOHTHI, KOTOPbIE€ I'OTOBBI MPOJOJIKUTD
CcBOE pa3sBUTHE B OpraHuU3Me KoMapa.

MHoOr#e feTaly JKU3HeHHOTO [UKJIa MAJsIPUHHOTO [1J1a3MOU A ObLIN
BbISICHEHBI uepes fecATKH Jer mmocye pabot Jlasepana, Pocca u I'paccu.
Korna cutyauus 0ojee-MeHee IPOACHUIIACH, IIOABUJIACH BOSMOMXHOCTD
IIOBECTH Ha MAJIAPHUIO pellnuTeJ]bHOe HAaCTYIJICHHE.

Eme B 40-e rogsr XX Beka, T. e. CPABHUTEJIBHO HEJIABHO, MaJIsIpUs
OulJa pacipocTpaHeHa ropasfo IIupe, 4yeM B Hallu AHU. Berpewanacs
ona B EBpornie, B TOM YucJiie Ha TeppUTOpHUH Y KpanHbl, Poccun u apyrux
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rorgamrHux pecnybaux CCCP. Esxerozno B Coserckom Cowse peru-
CTPUPOBAJIOCH A0 7 MJIH BOJIBHBIX MaJlApUen.

B 1955 roay no MEAIMATHBE M TOA aruuoil BcemupHoit Opranusa-
Huu 3IpaBooXpaHeHUs B PA3HBIX CTpaHax, B ToM uucye B COBETCKOM
Corose, GblyIa pa3BepHyTa rpaHAKO3HAs IporpaMMa o 6opnbe ¢ Masi-
pueii. Belia nmocraBiieHa 3ajgava MOJTHOW JUKBUAALIMM OUaTOB 3TOH 60-
ne3Hu. s aToro Hamo ObIJIO, BO-NIEPBBIX, BLIABUTH, U30JIMPOBATE OT
KOMapoB U BLLIEUUTH BCeX OOTLHBIX MajlApueidl H HocuTeseil MajlApUH
(Tex mogeil, B KPOBM KOTOPBIX €CTh IJIa3MOJMH, HO, B CHJIYy WHAVNBU-
ZyaJbHBIX 0COOEHHOCTeH X OPTaHU3MOB HJIM IIPOCTO XOPOIle UMMYH-
HOM cucTeMBbl, He GoJieomux). Bo-BTOPBIX, Haxo OblJIO BEIABUTH BCE
MecTa BhIIJIOAA KOMapoB poja Ariopheles A JIMKBUAUPOBATH KOMapoB.
B-TpeTbUX, CJIe0BaJ0 HAJAKUTH KOHTPOJIb BCEX JII0Jel, Bhe3Karolux
B CTPaHy M3 MEeCT PaclpOCTPAHEHUS MaJApPUH, U ONATh-TAKH U30JIHDPO"
BATB U BBIJIEYHUTE 6OJBHBIX M HOCHUTEJIEH.

Hano ckasaTk, 4TO TaKas pabora BO MHOTHX CTPaHaX, B TOM YHCJTeE
CCCP, yoxe Benach, XOTA U B MeHbIIUX Macirrabax. Iloaromy JOBOIE-
HO OTIePATHBHO B KaX([OM paitoHe GblIn CO3JaHbl IPOTHBOMAJAPUIAHBIE
CTAHI[MH, T/e OBIJIN CIIeIHANUCTLI 110 Gopbbe ¢ MaTAPUUHBIMU KOMapa-
MU, CIEIMATUCTHl [0 BLIABJIEHUIO GOJBLHBIX Malapwed u npoduiak-
THKe dTOI 60Jie3HM. Bplya oprannsoBaHa cliellMaJibHas KapaHTUHHAaA
cayxx0a Ha Tpanue.

Brina npoBefeHa KoJsoccalbHas paboTa. ITOMY BO MHOI'OM CIO-
coGeTBOBaNa paspaboTKa HOBBIX IPOTHBOMANAPUNHBIX [IPEaparos,
IpUYeM, UTO OUEHBb BAXKHO, yOMBAIOIUX He TOJBKO IJIa3MOJHEB, HO
1 u36UpaTeNbHO YHMUTOMKAKIOIMUX ramMoHTOB. Tam, rge BO3MOKHO,
BOZOEMBb! 06pabaThIBANNCh HHCEKTHIMAAMU (B OCHOBHOM, ellle pas-
pemrensbiM Torga JAT). IIpUMeHANIOCh TAKIKE «He(TeBaHUE»: B BO-
IOeMEI, TJe ObLTH OOGHAPYKEHBl JUUMHKKM M KYKOJKH aHO(esecos,
noGaBIANACH He(PTEMPOAYKTHI, KOTOPEle 06pa30OBbIBAIN HA ITOBEPX-
HOCTH BOJBI IIJIEHKY. Yepesd He(PTAHYIO MAEHKY JUUHUHKHN U KYKOJIKHU
KOMapoB, KOTOpLbIM Tpebyercs arMocepHBIM KHCIOPOJ, HEe MOTJIH
ABIIIATh.

B 10KHBIX perucHax CTpaHBbI B BOLOEMBEI, 0COBGEHHO PUCOBBIE YEKH,
BBIIIYCKAIH PHIGKY raMOy3uio, KOTOPas IHMTAaeTCA JUYUHKAMU KOMa-
DOB, IpUYeM OTIAeT SBHOE NpeAnouTeHue anodensecam. Ira pbiOKa BbI-
MOJIHAET CBOI PaGoTy HACTOJBLKO YCIEIHO, YTO Ha ocTpose Kopcuka
fJiiaroflapHbIe AUATENH Jarke TOCTaBUIM raMOysui MaMATHUK 3a YCIIeXHU
B 60pLbe ¢ Mmanapuei.

I'paHuma Toxe 6bla «Ha 3aMKe». B pesysbrare 60JBHBIX BbLJIe-
YMJIM, 4 KoMapoB-TlepeHocunkoB yHuuyToxuIu. B CCCP mansapud kak
MaccoBoe 3abojieBanue OblIa IMKBUANpOoBana k 1963 rony.
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ITomo6uyio sxke pabGoTy IPOBOAMNIM U B HanboJjiee ollacHBIX PerMoHax
Mupa, Hanpumep, B Muauu. 3xecs He yRasoch JUKBUANPOBATD Mass-
pUIO, HO IpUMeHeHre HHCeKTHUIIUIO0B II03BOJIMJIO IOYTH B UeThIpe pasa
CHHU3UTH 3a00JIeBa€MOCTh U, COOTBETCTBEHHO, CMEPTHOCThL. B mepuox
¢ 1955 no 1965 rox 3abosieBaeMoCTh MaNApUell B MUpe cHU3UIach ¢ 250
10 115 mJutH cJry4aes B TOX.

IIpaszna, B 70-e roxsr XX Bexa 3anperusau ucnosszosaTse JOT, no-
cJe 4ero Ha4aJ HabJogaTbes pocT 3abosieBaeMOCTH, KOTOPas B MUPO-
BOM MaciuTabe gocruria 150 MJIH ciyuaeB B rog.

Yro kacaercs CCCP, To 110 OKOHUYAHUHU PabOTHI IPOTUBOMAJAPHUIL-
HbIE CTAHIHMY 3aKPBIJIN WK Mepenpo@UuiInpoBant B CAaH3TUACTAHIINH,
Hoporocrosiyo 60psdy ¢ KOMapaMy IPeKPaTHIIN, ¥ OHU IIOJHOCTHIO
BOCCTAHOBIJIM CBOIO UMCJEHHOCTh. Tak UTO Temepsh BCA HaZeXkAa Ha
KapaHTUHHYIO CJIYKOY, KOTOpas, K CYaCThIO, IIOKA CO CBOMMH 3a7avua-
Mu crupasisiercs. OcobeHHO K cYaCThIO HOTOMY, UTO ceiiuac M3BeCTHBI
LITAMMBI MAJIAPUAHBIX IIJa3MOLUEB, YCTOUYUBLIE K JIIOOBIM MeAUKAa-
MEHTaM, T. €. CYIlecTByeT HeuayJeuuMmasa gopma Mauapuu. Ilostomy,
HECMOTDS Ha BCe YCIeXW MeIUIIMHLI U Duosioruu, npobseMa MalgpUu
octaercda aKTyanbHoil. [ToaToMy U MHGoOpManUsa 0 BO3OyQUTeNe MaJIs-
PMH, KOTOpPasd HAa KaK0oe-TO BpeMsd MCYessd U3 IIKOJIbHBX YuebHUKOB,
Telleph COBEpIIEHHO OIPaBIAHHO Tyxa BepHyJachk. COOTBETCTBEHHO,
TAK MHOTO BHUMAaHUS yAeJifgerTcs 9Tol nmpobyeMe U B JaHHOH KHUTe.

Ecsi roBOpUTE 0 «POACTBEHHUKAX», TO Ha CAMOM [Jlejle MaJsipUIO
YeJIoBeKa BLI3BIBAIOT He OAWH, a TP BUAA JIa3MoaueB. B 3asucumoctu
OT BUJOBBIX 0CODEHHOCTE! »KU3HEHHOTO IIUKJIA OHU BBI3LIBAIOT pa3Hble
(GopMBI MaAJNIAPUM — TPEXAHEBHYIO, UeTHIPEXJHEBHYIO, TPOIINYECKYIO.

Yro KacaeTcs APYrux CIOPOBUKOB, TO BCe IPEACTABUTENH 3TOH «ce-
MeHKU» BeLyT IapasuTUYecK Uit 06pas :Ku3Hu. MI3BeCTHO OKOJIO THICAYN
BUIOB CIIOPOBUKOB, KOTOPbIE IIAPA3UTUPYIOT B DECIIO3BOHOUYHBIX U 110~
3BOHOUYHBIX JKMUBOTHBIX, 1 IIOUTH BCe OHU BeCbMa IIATOT€HHBI U ONIACHEI.



B HEKOTOPOM ITAPCTBE...
HNJI1 B HEKOTOPBIX HAPCTBAX?

Bom cudum on pas da cmompum vepes
YBeAULUMENbHOe CINEKA0 HA KANJLI0

8000bL, 83MOll npamo u3 ayxu. Bamouwru
MOU, KAK IMU 36ePYULKU KONOUWULUCD

u xnonomaau mym! Hx 6biau meicaiu,

U 8Ce OHU NPbLZALU, CKAKALU, KYCAJUCD,
wunaaucsy u noxcupanu opyz opyza.

.— Ho @edb amo omepamumenvrio! —
sckpuyan cmapwviit Konyn Xaonomyx., —
Henvssa au ux kak-nubyods ymMupomeopumsy,
sgecmu y HUX nopadok, 4mobut 8CAKULL 3HAL
c60e mecmo u ceou npasa?

I'. X. Augepcen. Kanis Boapl. 1847 r.

Cywecmeyiom Golee uiu MeHee
00HOKNemMOUHbLe OP2AHUIMDYL,
Komopbie agasiomces 6osiee Uiy meHee
HCUBOMHBLMU. MO ONUCAHUE MONHCETM
6bimb npumeneno K 0060J1bHO 0ONbULOMY
YUCNY CYulecme, KOMopvlx me uil
UHble a8MOpUMemHbLe CNEeYUALUCTIbL
Hasvlealom npocmeiliuumu ¢ GonbUium
UL MEHbULUM HA MO 0CHOBAHUeM .,

T. H>xaH,

aMepuKaHCKU npotucrosnor, XX Bek

XoTesoch 6bl cpasdy NPeAyIPEAUTL — 9Ty rJiaBy BBIIO TPy HEe BCe-
IO MHCATh, TAK UTO, BOBMOXKHO, Oy/ZeT U TpyaHee Bcero 4uTaThb. Jleso

B TOM, UTO OHa KacaeTcs ABYX BOIIPDOCOB, Ha KOTOPHLIE XOTE€JIOCHh KaK-

TO OTBETUTH B PAMK&X 3TOH KHUTH. Bo-TepBbIX, UTO €CTh NIPOTHUCTHI:
JKUBOTHBIE, PACTeHMA WIH ocoboe 1apCTBO YKMBLIX OPraHU3MOB, CY-
II[eCTBYIOIlee HapaBHE C APCTBAMH DacTeHuil, rpubOB U *KMBOTHBIX?

! TlepeBox asropa.
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126 VERMES. ZOOPHYTA.. Chcs. VERMES., ZOOPHYTA. Cheos. 113y
. : . alitique infufis, “qued - waCrny Comquanw vivkwm,

354. CHAQS. Cerpus liberum, uniforme, redivi. "Jz_'d’.' ) ]1_' Lo M'.m";b""_._ ]
vum: Artubus fenfisque orga 51, Hoske, Grandel, lisnasw, Leowenbnck, Cant,

nis externis nuilis. Baker, Niedbom, Adawmi, Hill, Joblas, Waller,

Repl, Lecdermalier. A% inlicremer difiindsm a

. Fangoram: Mecoris?

sedivi- 1. C. 6liforme vttingue attenuatum. obfcara ctamnumn latene pludoe molecule vive, que forte ad
yum. Boker. micr. 1. 6. 3. §. 8. a0¢ familiam (pedlant, polteris relioquendz.
Needs. micr. 99. 8. 5. 40 7 o Febrivm Ervantherosticarum coasoginas?
Loderm. mier. 33 5.17. . Febriom Exscerbantiom ceufu?
Habitar in Acero € Glutine Dibliopegoram., . Siphilitidis wirms buwesidum?
Revivilcit cx agme per ammss exfiicetam, oviparsm d- Spermatici verrnicull Lewwesd. ?
i vivipera 1. Abcrcus nimbus menfe flarefcentic fufpenfus?

Protheos 3, C. gelataofum polymorpho - mutabile. g Fermenti Putedinisque fepricum Mame
Ruf inf. 3. 4. 500, f. £-T,

Lederm. m‘x. “'a,i 48. Sed
Habitar in Aquis dulcibus. . ..
Figns fn'n‘j deserminatagne walle, affumens citer Animadverd immenfum Opus DEI
tiffime figmias wilicnas ansmelas. non goﬂ& Hominem a(l&qui .
. . quamvis laboriofe quarat.
Fungo- 3. C. Fungorum ferainum.  Muncd, banfv. 1. p. 140.
sum. 3 Hubisat, ati Semen Lycopeedi, Agarici, Boteri, My~ J\{I‘ld“ XVII: 1-6.
coris religworamyue Fungorum, im fue mave, nique -

dam difpergatar &5 in aqua exclufune vivis i e
ritar , demum iﬁil" & im Funges exerefeis , obfers
vawse silnfir, . Mumchhaufen Lis. Bar.
Zospbytorm metamorphofis « Vegerabili on Animaic;
Fasgerum csaque consrarie ex Animali in Vegerabii,

Ufiingo. ¢. C, fre@ificationis vegesbilis, pulveraceam. Mawch-
boufv. 1. p. 149.

Habizas in defiradlis grawic Hordd, Tritici, Grami-
numique alisram ingue Flofrmlis Tragopogoms , Seor-
sonecm, forma wigei pelveris. HIC puivis alignes
dics in aqxa sepents macerasns sranfis in Animalculs
sblongs, b_g..‘iu.“i{tinn infler Indensia, armate
ocnle widends. uach, cenfer. Differs. uofl. de
Musds iuvifibili. :

iafuloric ¢, C. rerum vaslsram liquoribus infufarum.
wa. Habitas is variie Liquoribny  aquodis, nixtis Pipers Pauca hzc vidimus operum DE}
- N - PR P!
o Mutta abfcondita fune minora his majora.

Syrac. XLIH: 38,

TRITIC) Grons whbniwera illa  rarmdain, expicats cteems pofl auners 18 ¢
o oep inere betalam tgermimsnt i 4ftarid vermiier
ton; coimnom vin dissve,

Crpannup u3 «Cucremsr npupoasr» K. JIunnesn
€ IIepBBIMM B MMUPE TUATHO3AMHM MPOCTEHIIHNX

Bo-BTOpPEBIX, YTO HNPOHCXOAHUT C CHCTEMATHKON IPOCTEHINHUX, MOYeMY
OHA MEHAETCA C TaKoi OBICTPOTOM ?

HeiicTBUTENBLHO, €CJIN ellle pad BEPHYThHCA K IMIKOJIbHOMY y4yeGHU-
Ky, TO BC€ IPOCTO — €CTh THUI JKHUBOTHBIX Protozoa, ¥ KOTOPDOMY OT-
HocATCA amMeObl, 3BrJyieHBl, MHOY30pUH M MaJSpUHHBIE TIJIa3MOAHH.
A IOCMOTPHIUL COBPEMEHHYIO JIMTEPATYPY — TO Pedb HJeT O LeJoM
uapctBe IIpoructsl (Protista), ¢ gecarkamu TunoB. Ho u aToro masno.
Oka3slBaeTCA, YTO U LAPCTB MPOCTEHIINX yiKe He OJHO, & HECKOJbKO.
Bce HOBBIE CHCTEMBI MEJBKAIOT KaK B Kajelgockone. He 1o, uro mpo-
cTO J110603HAaTeIbHBIE JIIOAU — AarKe Npod)eCcCuOHabI-300J0TH (IpaB/a,
CIEIMaJHUCTHI I0 MHOTOKJIETOYHBIM JXHUBOTHBLIM) IIOPOH YTBEPIKAAIOT,
YTO MPOTHUCTOJIOTH CAMH HE BeJaloT, 4TO TBOPAT! Tak uTO, HECMOTPA HA
«CKa304yHOEe» HA3BAHME VIABLI, HA CAMOM JeJie MPOTUCTOJIOTaM celuac
«HE 0 CKa30K».

ITonpo6yem pasobpaThcs, ZEACTBUTENBHO JIA TO, YTO HPOUCXOLUT
B CHCTEeMATHKEe IIPOCTeHIINX,— Oe30TBETCTBEHHOE JKOHIVIMDOBAHHUE
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CUCTEMATUUECKUMU KATErOPUAMHU BBICIIIETO PAHTra, HJIH 3TO €CTECTBEH-
HBII nporecc, KOTOPHI, B KOHIe KOHIOB, MIPUBE/IET K OTHOCUTETLHO
cTabUJIbHOMY Pe3yJbTaTy.

OnaTes Ha MOMOIIB MOXKET IPUIITH NCTOpHUUecKUil Toaxox. HomesHo
cHauaja y3HaThb, KAK CI0KUJIACE «TPUBbIUHAA» cucreMma IIpocreiinux,
a IIOTOM — KaK OHa IIPeBPaTUJIaCh B CTOJb « HEIIDUBLIUHYIO» .

ITocse Toro Kak axkmoTa)x y ynurawlieil my6IuKY, CBA3AHHBIN C OT-
KpbITHEeM JIeBeHIYKOM «aHUMANbKYJEH», HECKOJbKO IIOYTHUX, CUTYA-
LU ¢ 9TUMHU OPTaHU3MAaMH CTaJ4a B 1[eJIOM IOHATHOH — CUMTAJNOCH, UTO
3TO OPraHu3Mbl, YCTPOEHHLIEe IDUMEPHO TAK K€, K&K U3BEeCTHbIE TOTAa
JKMBOTHBIE, TOJBKO OUeHb MajleHbKUe.

IIpaBga, BO3MOKHOCTM TOrJallHedl MHUKDPOCKOMUUYECKOM TEeXHU-
KM OBLIHM YPEe3BBIUAHHO OTPAHUYEHBI, UTO HE MO3BOJIAJIO PACCMOTPETD
Kakne-aubo MeTalyd CTPOEHUA <«aAHMMaJbKyJel». IlosTomy orter cu-
cremaTuku Kaps JIuHueil moMecTus mepBble uUaruodbl IIpocreiimmx
TOJBKO B 12-e nsnanue cBoel «CUCTEMBI IPUPOALI», ONIYGINKOBAHHOE
B 1766 roxy!. Ilpu arom mpocreiiimnx (BMeCTe ¢ HEKOTOPLIMH HHUIIIH-
MU rpubaMu U BOJOPOCJAMH) OH OTHeC K KJjaccy YepBH, ceMeidcTBY
300duTH U HeCKOJAbKUM Bugam poga Chaos (Xaoc), Ha3zBaHUE KOTOPO-
r'o TOBOPDUT caMo 3a ceds. [[luarnos ogHOTO U3 9TUX BHAOB, CyAd IO BCe-
My, ameObl, IPUBEJeH B KauecTBe anmurpada B pasjesie, MOCBII{eHHOM
0OBIKHOBEeHHOM aMebe. Bee ocTanbHble IpocTedinue yIoMaHy Tl B «CH-
cTeMe MPUPOABI» IMOA 00IUM BUAOBBIM HaszBaHueMm Chaos infusorium
¢ IuarHoa3oM: «PasHoobpasuble 00BLEKTHL B XKUAKUX Hacroax. Oburaror
B PA3HBIX BOJOHOCHBIX JKHUIKOCTAX, B IIEPIOBLIX CMECAX U PA3HEIX J[PY-
I'MX HACTOAX, ABUIKYTCA ITOTOOHO JKUBOMY » .

Ho eme moxasaTenbHell KOMMEHTAPHH, KOTOPLIMU JIuHHEH cHab-
AWJ 9T AUATHO3ZBI: «..HEINOHATHBIE M €Ile CKPBIThbie MHOTOUYMUCICH-
Hble XXUBble MOJIeKYJbl... fI 3ameTus, uto 6eckoneunoe Boskbe eanue
YeJIOBEKY HEBO3MOXKHO IIOCTHUb, KAK ObI OH He YCEePACTBOBAJ. B CBOHX
HCKaHUAX » 2, i

TeM He MeHee, TI0603HATEIBHBIE HATYPAJMCTHI IPOLOJIMK AU «YCED-
CTBOBATH B CBOMX UCKAHUAX » JlaXKe TaM, rie caM JInHHell He BHAe IIep-
ceKkTus. M, npyu BHUMATEJILHOM PACCMOTPEHUHN TeX MJIM MHBLIX «HAJM-
BOYHBIX » }XUBOTHBIX, YCUEIIIHO HAXOAWUIN U OMHMCBIBAJIU Y HUX CEPALE

1 Cneuye'r IIDU3HATL, YTO HA CaMOM JieJie 11epBO€e «JIMHHEEBCKOE» OIIHMCaHUue

nporucTa 6110 onybiauKoBaHO B 1758 roay, korga JIunuen gaa ogHO# U3
aMed JaTHHCKOe HasdBaHue Volvox chaos, a yixe mosaHee nepeMecTus 3TOT
BHUJA B IIPeJJIOXEHHBII UM POA U IePEeNMEeHOBAJI €r0 B Chaos protheus.

2 Tlepesox 'anuner BockoGOHHRK.
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.

(COKpaTUTE/JLHYI0 BaKyOJb), PThI
¢ 3y6aMu (KJETOYHBIH POT), KAK 3TO
caesnan B XVIII sexe ¢pannys Hob-

B mepsoii mososuHe XIX Beka
KOHIEIIIHNA CXOACTBA <«AHHMAJBKY-
Jiei» C JKUBOTHBIMH GBIJIa JIOTHUYECKH
odopMIIeHa B KHUI'€ 3HAMEHHUTOI0 He-
MelKoro HaTypanucra X. JpeHbepra
«MHDy30opuu Kak coBepllleHHEBIE Op-
raHuaMbl» (1838).

Ho, xputukya o610 uiu SpeH-
Oepra, He cienyer 3a0bIBaTh, 4TO
«MHQY30pUHK» TOTO BPEMEHH — BTO
J1100nie OPraHN3Mbl, KOTOPBIX MOKHO
; 6b1JI0 OGHAPYIXUTH B HACTOE, T. €. He

Apuer lexkens TOJBKO IIPOOGTeine, HO U MHOTOKJIe-

TOuHBIe. A HAATH KUINEYHUK, TJa3a,

IIOJIOBBIE ¥KeJIe3bl UJIU POT Yy KOJIOBpa-

TOK, THXOXOJ0K, MEJIKMX PeCHUUYHBIX uepBel-Typbennapuil u Apyrux

MHUKPOCKOTIHYECKHUX 06K TaTesIeil BOABI ¥ TOYBLI BIIOJIHE BOBMOKHO. Tak
YTO HE TaK Y3k JpeHbGepr ObIJI Helpas.

Ho mourtu ogHOBpeMeHHO ¢ myOnukanueil kHuru JpeHOepra Gblia
c(hOpMYIHpOBaHA KJETOYHAH TEOpHs, COBEPIIEHCTBOBAJIHEL METOIBI
MHKDPOCKONHNH, U Bce BoJIbIee UMCIO YUEHBIX NPUXOAWUNIO K IOHHMMAa-
HHIO POTO, UTO GOJMBIIMHCTBO ¢« AHUMAJILKYJIeH» OJHOKJIETOUHEI, ITO 1O~
HHUMaHHe 0606111 B CBOEM TPyJAe HeMeIKuil dusuosor u sooyor Kapn
tdou 3uboasn 8 1845 rogy. O Ha GonblmoM MaTepualie JOKA3aJ, UTO
TeJI0 IPOCTEHIIINX COCTOMT M3 OJHOH KJETKH, KOTOpas ofécrmeunBaeT
Bce QYHKIUHK OpraHu3Ma — IIUTAHUe, BhIAEJeHUEe, [TI0JBUKHOCTD, pas-
JIpaXUMOCTh ¥ pasMHO)XeHue. Ha OCHOBaHUM 3TOTO CBOiMcTBa «HHDY-
30pHUil» — OAHOKJETOUHOCTH — 3SHGOIBA MPEIJIOKII JJIA HUX 0COo0BI
THI — Protozoa, Ha3BaHNE KOTOPOTO MOKeT GLITH TepeBe/IeHo KaK «I1ep-
Bbl€ KMBOTHBIE» (OT I'PEYECKOT0 Proto — TIePBEIE U 20id — YKUBOTHBIE).

QueHb GBICTPO 0KA3aJI0Ch, UTO YACTh «AaHMMAaJIbKYJeii» — BTO 3eJie-
Hble aBTOTPOMHLIE OPTAHU3MBI, MOA00HEIE PACTEHUAM, 1 UMH KaK 00b-
eKTaMH{ MCCJeOBaHMsA HaudaJld 3aHMMaThcA GoraHUKU. B pesynbrare
MHOTOKJIETOUHBIE ¥ OJHOKJIETOUHbIe «MHDY30pUHU» OBIIM pacnpejerie-
HBI [0 JBYM MPUHATBIM TOTAA I@PCTBAM *KUBBIX OpraHuamoB: Jl{uBor-
uele (Animalia) u Pacrenus (Planta). '

IIpaBja, CTPOMHOCTD TOM CHCTEMBI HECKOJIBKO HApyLIa ToT (HaKT,
YTO €CTh OJSHOKJIETOUHhI€ OPTaHM3Mbl, IIOJOOHBIE IBIVIEHE, KOTODEIE
CIIOCOGHBI MUTATLCA U KaK aBTOTPOMEI (PacTeHus), U KaK reTepoTpodbl
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- (sxuBoTHBIE). KpoMe TOro, He BIIUCHI-
BaJIUCh B 9Ty CXeMy IpulbI, KOTOPEIE
HeNOABUIKHEI, KAK PACTEeHUs, HO re-
TeporpodHLI. HeKOTOpBIX GecIOKOUI
BOIIPOC, YTO JeJaTh C TAKUMHU XUMe-
paMH, He IO3BOJSIOINIMMU IIPOBECTH
YeTKYIO FPaHUILYy MEeXAY HApCTBAMH.

BrIxoq HaXOZWJIM BO BBeJeHUH
JOIIOJHUTEJBHBIX 1apcTB. Taxkux
npeAsoyKeHUil OLLII0 HECKOJbKO, HO
HAaUOOJIBIITYI0O H3BECTHOCTE MMOJAYYHIa
ujged senuxoro 6ruosora Ipucra lex-
KeJda, KoTopeiil B 1866 rony ob6weau-
HUJ BCEX OJHOKJIETOUHBIX C BUIH-
MBIM SADPOM B TpeThe 1apcTtBo IIpo- Orro Brounu
tucra (Protista). Cofa »xe OH OTHeEC
HU3IIHe rpulbsl U ryooK.

Hapgo ckasaTh, UTO TOJBKO HEJABHO YANUBUTENLHASA IPO3OPJINBOCTE
Tekkensa crana oueBnanoi. Ero »xe CoBpeMEHHUKHM HUJeI0 He BOCIDH-
HAJY, KPUTHUKOBAJIM ee 3a MOMEIIeHHe B «IIPOTHUCTBI» «ABHBIX pac-
TeHUil» — rpuboB, 3a OTHECeHHE K MPOTHUCTAM «300(UTOB» (B TaKyio
TPYNIlY paHbIe o0heINHANN HEMOABUKHBIX, IPUKPEIIEHHBIX, «pac-
TEHNEeNOoAOOHLIX » JKMBOTHBIX ) — I'y6oK. TaK uTo ellle JoJryue roas! Mpo-
cTeiiye mo-mpekHeMy OBLIHM pPasfeeHBl Ha «OQHOKJETOUHBIX BOMO-
pocieil» U «0OQHOKJIETOUHBIX YKUBOTHBIX » .

Koraa np06_ne1\;fy TAKUM IIYTEM «PELINJIN», HACTAJIO BpeMs [ToCTpoe-
HHUS CHUCTEMBI IIPOCTEHHINX — «BBECTH Y HUX MOPSAOK, UYTOOLI BCAKUH
3HAJI CBOE MECTO ¥ CBOM MpaBa». [IOMBITKY 9TO cAeaTh NpeAlTpUHIMA-
JI1 pasHbIe CIenUaJIMCThi, HO JIYYIlle BCero 9TO MOJYUYUJIOCH ¥ BEIAAI0-
uierocd Hemerkoro soojyora Orro Brounu. ’

Brounu siBnsieTcAa aBTOPOM IIEPBOTO B MHUpe YUueOHUKA TPOTO300J10-
ruu. B 9TOM KanmuTaJBLHOM TPYyAe OH HCIIOJBL30BAJ TO, UTO II03BOJIAJA
YBUJETh ONTHKA — OCO0EHHOCTH MOPMOJIOTUY, ABUKEHUA U MUTAHUA |
reTepoTpodueix mnpocreiimmnx. IIpoaHaIN3UpPOBAB BCI0O HMEBIIYIOCH
Kk kouny XIX sexa urQopManuio o npocreiimux, Brounu B 1881 roay
BEIIeJIUJI CPeAH KMMeIolleroca pasHoobpasus ¢GopM 4YeThIpe THIA Op-
raHU3anuM KJeTKH. ©OpMEI ¢ aMe0OMIHBEIM JBHIKeHUEM, HMeIoIue
MCEeBAOMOANH TOif MK MHOHU Gopmbl, Brounu cuuran capkogamu. JKry-
THKOBbIE€ OPraHU3MBI ¢ 0oJiee-MeHee IMOCTOAHHON (HOPMOM Tena CooT-
BeTCTBOBaNu MoHaznaMm. [IpocTeiiinue ¢ pecHUUHON (POPMOIT IBUIKEHUA
Ob11HM OTHeceHBI K MHGpysopusam. Hakower, obieit yepToi Ais BHeII-
He HeoOBIUAWHO pa3sHOOOPaSHBIX MNAPA3SUTHUYECKHX O6e3KTrYTHUKOBBIX
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npocreitiiux Brounu cumran cmnocobHOCTHE K 06pasoBaHUIO pacceu-
TeNbHBIX cTaguil — crnop. CoorBeTcTBeHHO, TUNl Protozoa oH moxpas-
JesnJ Ha derbipe Kaacca: Capkonossle, dKrytukosste, unuate (Mu-
dy3opuu) u CopoBUKH.

Cucrema DBrousu 6plya BhIgamOIUMCA JOCTHXKeHHeM. HawkoHel
B JHHHEEBCKOM «Xaoce» ObLJI HaBelJeH IMOPAMOK, INPUUYEM HACTOJLKO
YAA4HO, UTO CHUCTEeMa JOJII0 CYIIECTBOBAJA IPAKTUYECKH Oe3 U3MeHe-
Hui. Toabpko B 1964 roxy ona mogBepriach HEKOTOPLIM M3MeHEHHUAM,
KOTOpble OBLIN CBS3AHBI C TEM, UTO B KJIACC CIIOPOBHMKOB, KaK oKa3a-
JIOCh, NONAJN HECKOJBKO HEPOJACTBEHHbBIX I'PYIII HPOTUCTOB, U OH OBIJI
pasfeJieH Ha COOCTBEHHO CITOPOBHUKOB, KY/[a ITONIAJIX BO30OYAUTEIN Mas-
PHU U UX POACTBEHHUKH, U KHUOCIOPUANI, Ky/Ia IIOITaJIH BCe OCTAIb"
Hble «CIIOPOBUKH». UyTh MO3:Ke KHUAOCIOPUIUY TOXKe pasiesuau Ha
KJIACChl MHKPO- U MHUKcOCIOpuaui. Takske OTKPBITHE MHOTOUYHCIEH-
HBIX aMeOOUAHBIX OPTaHU3MORB, HMEKIIINX KIYTHKY UK }KTIYTHKOBBIE
CTaJMy PA3BUTHUSA, 3aTPY/AHAJIO pa3fesieHrne «CapKoL» U «MOHAal», I103-
TOMY 3TH JiBe IPyIIsl 00beJUHUIN B Kiaace Capromacturodopa. Eciu
He CYUTATh 9TUX U3MEHEHUH, To npeasokedHas Orro Brounu cxema He
IIoABepraiach cyliecTBeHHOM pesusuu ¢ 1881 g0 1980 roaa, T. e. mouTn
cTO JieT!

Cucrema Biounu Bomiia B yHUBEPCUTETCKHE U IITKOJBHBIEC IPOTPaAM-
MBI, TaK KaK ObLJIa OUeHb JIOTHUYHOM U IIOHATHOM’, a 3a JeCATUIeTHA CTa-
Jla elje U npuBLIYHOU. Ho HayKa He cTOs1JIa Ha MeCTe, IIOABUJINCH HOBLIE
meroxnel. Tak, B Hauasne 50-x rogoB XX BeKa B IPOTO300JI0TUY HAYAIHA
aKTUBHO UCIIOJIb30BATh [JJI UCCIeOBAHNH CTPOCHUS IIPOTUCTOB cHAYA-
Jia TDAHCMUCCUBHYIO, a II03Xe U CKAHUPYIOIYIO 3JIEKTPOHHYIO MUKPO-
crkonup. Kasanock 661, pe3yabTaThl IPUMEHEHUS 3TUX METOI0B JOJIHK-
Hbl ObLJIM eCTEeCTBEHHO «J€Ub» Ha CYUIECTBYIOIIYIO CHCTEMY IpOCTeii-
IINX, Pa3Be 4TO yrJIyOUB HAIIM 3HAHUS O CTPOEHUH 3TUX OPraHU3MOB,
ux (pusmoysoruu u 6mosornu. Ho, Kak 370 4acTo GbiBaeT B HayKe, Ha
caMOM JieJIe 9TUM IIPOKJIaLbIBAJICA «IIOJKOII» MOJ YCTOABIINECHA B3TJISA-
Jbl HA CUCTEMATHUKY IIPOCTEMIINX U HA IPUPOLY 3THX OPraHu3MOB.

PesyspraThl 9seKTPOHHON MHKDPOCKOIHUM TPOCTEHINNX, IIpeXiae
BCero, II0Kas3aJi, YTO UMelol[lecs B UX KJIETOUHOM TeJie OpraHeslibl,
XapaKTepHble JJIS BCEX 3YKApHOT, He Y BCeX IPOTHUCTOB OLWHAKOBLIL.

Tak, HEOZMHAKOBBIMH OKA3aJIUCh MUTOXOHAPUH. BEIACHHUIIOCH, YTO
KJIacCuYyecKasi OPraHM3al s 9THX opraHesu (4BoiiHaa memOpaHa ¢ BHY-
TPEHHUMH BBIPOCTAMHU-KPHUCTAMM) UMEET BAPUAHTDI, IIPOABIAIOLINECH
B (popMe KpucT. UMeoTCsa KPUCTHI He TOJIBKO IIJIaCTHUHYAThIE, KAK Ha-
PHCOBAHO B LIKOJBbHOM yUeOHHUKeE, HO ellje ¥ TpyOuaTsie, JUCKOBUAHLIE,
I1y3bIPbKOBUIHBIE U T.11. OKa3aJI0Ch, UTO JJIA PA3HBIX CHCTEMATHUYECK X
IPYNIN IPOCTEAINNX XAPAKTEPHBI PasHble THILI KPUCT ¥ UX IO 5TOMY
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OnaJMHBI — MHOTOXXI'YTHKOBbBIE
¥ MHOTOsiiepHEIe npocTeiimue,
napasuTh aarynmek. x Hassanue
NPOHCXOAHUT OT TOTO, 9TO ABHXKEHHE
COTEH KI'YTHKOB co3ziaeT ahdexr,
NoX0xkuii Ha OJIecK TOBEPXHOCTH
MOJYAPAroIeHHOro KaMHA — Oonajia
(doTo aBTOpA)

Hckonaemaa dopamurndepa
H3 OTJI0XKEHHH MeJIOBOI'O IIEPHOAA
(doro aBTODA)

OnosHaTh aMeGy-TIpoTess MOXKHO

TOJIBKO B JIBUXKEHHUH
(doro aBTOpDA)

JloxomoTopHAasa hopMa
MoHOnoAuanpHOM aMeOn. Ha 3agnem
KOHIIE TeJa BUICH OKPYTJIBIA YPOUL
(doTo aBTOpA)

PakoBuna ame6nl Difflugia
corona IOCTPOEHA U3 MeCINHOK
(doro aBTOpPa)

PaxosnHa ame6s1 Euglypha Moxer
¥MeTb TOHKHe bl
(dboro Oxcanrl AnnaToBoii)
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Paxosuna ame6ut Centropyxis
cHaBKeHa TOJICTHIMH IHITAMHK
(doro Oxcansl AnaToBOjt)

PaxoBUHHBIe aMe6BI He TAK PasHooOpas-

HbI, KAK PaIH0JIApUH MK (GOpAMUHN-
(pepEI, HO OHH TOMXKE MOTYT GBITEL IPH-
yyamBoi dopMEl, Kak Lesquereusia

(poro Oxcann! AImaToBoi)

Enie ofuH NpeacTaBUTENb
«CAPKOA» — COJHEYHHK
(doro Bragumupa I'punea)

Osriaera (Euglena spirogyra)
(doto aBTOopa). CiieBa BBEPXYy BUAHA
OpaHKeBas TOUKA — CTHIMa

PaxosuHa ame0rt Arcella,
B OCHOBHOM, OPraHHYeCcKasa
(oo Oxcanrl AnnaToBoit)

"

{

9sriaena (Euglena spirogyra)
JeMOHCTPUPYET CBOIO CIIOCOOHOCTH
K 3BIJIEHOMJHOMY JABHKEHHIO
(merabosun) (dpoTo aBTOpa)
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Nrdysopusa-tydenbka.

BereTaTuBHOE AAPO (MAKPOHYKJIEYC) Y uadysopuu Euplotes xopormo
OKPAIIeHO CHeNHATBEHBIM BUAHEL ¥ UPPH, 1 MeMOpaHeJLIbl
kpacuresnem ($poro aBTopa) (doro arTopa)

v A Ll B
Bproxopecununag wHQY30pUA
Holosticha. Ha nepegaem ¥ 3ajHeM
KOHIIaX ee KJIeTOUHOTO TeJia BUAHEL
nuppH (dboTo aBTOPA)

erﬁlaﬂ cupsdasa nHQYy30pHA-
cykropusa Tokophrya quadripartita.
Ha yeThIpex BBIPOCTaX BepXHeR
MOBEPXHOCTH KJIETKH PACIOJIOKEHBI
necaTkn mymnader (¢oTo aBTopa)

BpioxopecHuaHAA HHPY30DUAA Kpyropecauauas undysopuda Epistylis
Urostyla. Y Hee qUpPPH BUAHBL chrisemides 13 OYNCTHEIX COOPYKEHMIMA.
TONBKO HA 3aJHEM KOHIIE TeJia Konorus sacuuteiBaer 13 «6yberun-

(doTo aBTODPA) KoB» (doro Jliommuis1 KoscTaRTHHEHKO)
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Masok KpoBH 60JILHOTO MaJIApHE. Ilapk ckynbpnTyp hopaMuraUdEp,
B nopakeHHLIX 3pUTPOIUTAX BUAHEL raaBHaa amies (Goro Yyt YeHr)
MHOTOYHCJICHHBIE «3€PHBIIIKA» —
nnasMoguy (QoTo aBTopa)

VMeHHO TaKue «KOJIeYKH» YBUAECI T
JlaBepaH B 9PHTPOOHUTAX JMIOJEH, [Iapk ckyabnTyp hopamMusUdep
Bonmeromux Manapueit (Goro aBTopa) (doro Yxyit Yenr)

L .

¥ ”
( i
L4 .!

-

IIsaTs ocobeit cOMHEYHIKOB
00BbeINHIINCE, 00Pa30BaB
¢Boeo0pasHyIo JIOBUYIO CeTh, BEPOATHO,
OOpasnel CYBeHHPOB B BUJle PAKOBHH A TIOMMKM 60Jiee KPYIIHOM, YeM OHH,

dopamurudep (boro Yxkyii Yenr) 1o6sraH (poTo aBTOPA)
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IPU3HAKY MOXKHO Pasaudarhk, IpHUeM pasjindns 9TU JOCTATOYHO YeT-
ke u crabuabHble. TlosBuiack U GblIa MOATBEPIKACHA MHOTOUUCTIEH"
gLIMH GaKkTamu uies o6 9BOJIONMOHHOM KOHCepBaTU3Me TUIIOB KPUCT
MUTOXOHAPHUII. DTO CBUAETETIbCTBOBAJIO, O TOM, 4TO OT THIIOTETUYECKO"
ro obiiero IIpejiKka 3yKapuoT BeJeT He O/[HAa 3BOJIIOI{MOHHAS JUHUA, KO
TOpas IIOTOM AEJIUTCA Ha BETBH, COOTBETCTBYIOIINE JKUBOTHBIM U pac-

‘TeHUAM, & HECKOJBKO. Ka}RﬂOﬁ U3 3TUX BeTBEel COOTBETCTBYET CBOM THIL

KpUCT.

Kpome TOT0, 0Ka3aJ10Ch, YTO U raKoit (pyHAAMEHTAJIbHBIN [IPOILECT,
KAaK MHTOTHYECKOe IeJeHNe KJIeTKH, Y PASHBIX IIPOTHCTOB TOKE IIPOXO-
JIAT [I0-PA3HOMY, K CYIIECTBYeT HECKOIBbKO THIIOB MHTO3a.

TlouTy OfHOBPEMEHHO CTAJIO0 MOHATHBIM, YTO THUIIOB opraHu3anuy
KJETKH y IpocTeHmux OGoibIile YeTbIpex. OueBUAHBIM CTANO TO, 4TO
HeJTbasi 6BLI0 OBHAPYIKUTD Ha ONTUYECKOM yPOBHE,— Y PasHbIX rpymnn
IPOCTER X UMEIOTCA YHUKAIbHBIE HaBOPHI KJIETOYHBIX OPraHesLlI, Ko
TOPBIX HET y APYTUX IPYII. To ecTb IOJf OTAEAbHBIX KPYIHBIX PYI
NpOCTEHIINX XapaKTepeH cBOIl OGIIMIX IIJIaH CTPOEHHUA OpraHusMa.
A uajuuue ocoboro obIiero miraHa cCTpoeHus — 5T0 XapaKTEepHUCTUKA,
Ha OCHOBAHUH KOTOPOU BBIAEJAIOT THIIBI, 8 HE KIACCHL. U ecsiu HE UTHO-
pUpOBAaTh JaHHbIE 5JIeKTPOHHON MHKDPOCKONIHUH, TO neuabesKeH BLIBOJ,
YTO TOUTH KasKIbIA M3 KJIacCOB, IPEANOKEHHBIX Brousiu,— 3TO Ha ca-
MOM JeJie HECKOJIBbKO THUIIOB.

TlpexpacHada JOTMYHAd CXeMa BrouJyu Havyajla MeJIEHHO, HO yBe-
peHHO Pa3BaIMBaTbCA, TaK Kak CTAHOBUJIOCH fACHBIM, 4TO, HAIIpUMED,
MHOTHX CApKOJOBBIX, KI'YTUKOBBIX U CTIOPOBUKOB o0 BeqUHAET TOJBKO
BHeIllIHee, KOHBEPTeHTHOe CXOACTBO.

Ho BBISICHUIOCH ¥ APYroe: O4eHb GIMBKUE 10 CTPOCHUIO SKTYTHKO-
HOCIIBI, KOTOPBIX IIO CTelleHH HX MOpP}OIOITUeCKOro CX0ACTBa HAN0
6B110 6Bl OTHOCHTb K OJHOMY CeMeHCTBY WM AaxKe POAY, 0KAa3aJINCh
B PA3HBLIX HAPCTBAX TOJIBKO HA OCHOBAHHUU TOro, 4YTO y OJ(HUX BUJIOB €CTh
XJIOPOILJIACTBI, & Y APYTUX HeT.

HemnaGesKHBIM CTaJ CYIIeCTBEHHBIH epecMOTP B3TJIAAOB Ha cucre-
My IIPOTHUCTOB, XOTA GBbLIO IIOHATHO, YTO TaKue N3MEHEeHNdA 6ynyr 60-
JIe3HEHHO BOCIIPUHSATHI, 0COOEHHO 300JI0TaMU HeIIPOTHUCTOJIOTaMH, [10-
KOJICHUS KOTODPBIX CTO JIET YYMJIUCH IO y4eGHNKAM, IIOCTPOSHHBIM 110
cucTeMe Brounu. Eme TdAkesee IPUILIOCH fbl IpenojaBaTesiM YHHU-
BEPCHUTETOB.

Ho urHopuUpoBaTh HOBEHIIINe JOCTHIKEHUSA Hayku ObLJIO HEBO3MOIK-
HO, W, KOTJla HaKOMUBIIHecH HaKTHI yiKe CAMUIIKOM GOJBIINM I'DYy30M
«JIeKaAU» HA YCTOABIIeHcs cxeMe, B 1980 rogy MexayHapoaHasa KO-
MucCHs II0 HOMEHKJIAType U CHCTeMaTHKe, B COCTaB KOTOPO# BXOAUIN
BeAylL[Me CIIeUagiCTEl ¢ MIPOBBIM HMEHEM, ony6iuKOBajIa CUCTEMY
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JRUBBIX OPraHM3MOB, M3BECTHYIO IIOJ HA3BaAHMEM «cucreMma JImBaiiua
¢ coaBropamu». B aToili cucreme 6n11a uepes 120 ger Ha COBPEMEHHOM
YPOBHE BospooxeHa unes l'exxesisi. Bee skuBble opraHu3Mbl GbLIN 110T-
basfieneHsl Ha nATE Hapcts: Monepa (IIpokapuorsr), IIpoTucra (IIpo-
creiimue), [ranra (Pacrenus), Oyurn (I'pubs1) u Aaumanns (MKusor-
ueie). ITaperso IlpoTucra genniocs Ha ceMb THUIIOB, KOTOPbI€ BO MHOI'OM
CoBlanamn ¢ kaaccamu Brounn. Hanpumep, capkonoBbie u xryTuko-
BbIe OKasanuch B Tune CapkomacTurodopsl, rae 6b110 184 COOTBETCTBY-
IUX UM NoATHNa, Obli Tun Ilunnodops (Undysopun), pasr tunos
[IONyYnaIu TP KJacca ObIBHINX CHOPOBMKOB. To, uTo HOBast crcrTeMa
BO MHOroM OIMpaJiach Ha CTAPYIO, CIIOCOGCTBOBANIO TOMY, UTO €€ JerKo
IPUHANY ¥ HAYAJIY [IPENIOLaBATh B BY3aX.

Ho, B oTiinune ot Bpemenu Brousn, ceituac HOBbIe MEeTObI UCCJIeNO-
BaHMI Pa3BUBAIOTCH ropaso 6nicTpee. Eme He BoICOXI1a TUnorpagceckas
Kpacka Ha TUpax<e >KypHaJa ¢ HOBOM CHCTeMOM, KaKk Haua Il OIyGauKo-
BaTbCA PE3YIbTATHL UCC/IeJOBAHUI C UCITOIL30BAHNEM HOBBIX IIOAXOJ0B
K M3YHUCHUIO POLCTBEHHBIX CBA3eN MeXAY rpynnaMyu OpraHM3MOB — Ha
0ase MeTOI0B MOJIEKYNAPHON reHeTUKU. OcoBeHHO KPYIHBIA IPOPLIB
ObLJ1 CBA3AH ¢ PasdpaboTKOil MeTO0R cekBeHupoBanus [HK.

TepmMuH «ceKBeHMpOBaHUE» NPOUCXOAUT _OT aHTJIUHCKOIO cJoBa
«CHKBEHC» (sequence) — IOCIeI0BATeIbHOCTD. DTUM TEPMUHOM 0003Ha-
HaIoT I'PYIIIY METOLOB ONpeJiesIeHN A 10CIeJ0BATeILHOCTH HYKIEOTHI0B
B mostekysie JIHK nnm nocnenoBaTelbHOCTH aMUHOKUCIOT B MOJIeKyJIe
Oesnka. CyIIecTBYIOT TaKHe MeTOHbI yxe 30-40 ser, HO B mociegHue
roJbl OHU OBLIM 3HAYNTENILHO YCOBEPILIEHCTBOBAHBI U KOMIIBIOTEPU-
30BaHbl. PaspaGoraHsl cnenwanbHbie aBTOMATU3UPOBAHHBIE YCTAHOB-
KI — CEKBEHATODDI, YTO MO3BOJIMJIO CAEJATh 3TH METOABI 3HAUUTENbHO
Gosee gocrynueiMH. IlpuMenenue CEeKBEHHPOBAHUA B IIPOTUCTOJIOTUHA
NOPOANTIO GYKBAJILHO JIABUHY WHGOPMANUK O POACTBEHHBIX CBAZAX
MEXAY PasHBIMM NPEeNCTAaBUTeNAMK IpoTucToB. IlpaBna, B psage ciy-
'18€B 0Ka3aJI0Ch, UTO POJICTBA HET TaM, IJie OHO IIPEAIOJAralIoch paHee.

B pesynbTare nanHbIe MOTEKYIAPHOH reHeTHE N norpeboBanu yxe
IIOJIHOTO OTKa3a OT CHUCTeMbl Broujm, Tak Kak HeKOTOpble TUIMYHBIe
«CapROIpl» MU «MOHa[bl» OKa3ajJHUCh MeHETUYECKHM COBEPLIEHHO He
POACTBEHHBIMU. YeM Gosblile HOBBIX BHIOB IIPOTHCTOB IIPUBJIEKAJIA
K FEHETUYECKUM UCCIeIOBAHUAM, TeM GOJIbIlle He COBNAAMN CUCTEMBI,
IIOCTPOCHHBIE 10 JAHHBIM 3JIEKTPOHHOM MHUKPOCKOIUU U MOJIEKYJIADP-
HOH renernkn. O611asA SBONIOIMONHAH JIMHNAA SYKapHUOTHBIX OPraHu3-
MOB pacliajlach Ha IATH UJIHU HIECTh He3aBUCUMBIX BETBeil.,

Tpu u3 sTux BerBeil coorBercTByIOT LIAPCTBAM DACTEHUM, KUBOT-
HBIX 1 rpr00B. B Kas1y10 U3 ocTaBHIMXCA MOIAIH 10 HECKOJIbKY Hel1aB-
HO BBIZICJEHHBIX TUIIOB IpocTeimux. IfockoIbKy 1o cBoemy panry sTu



lnasa 4. B HEeKOTOPOM LIapPCTBE... Wil B HEKOTOPLIX LapcTBax? 51

Chlorophyta (62)-l

- HM (Chiorsrachniophyts) (5)
Charophyta (19) CHLOROBIONTA
Plantae (45)

——-—'3——-'-- Haptophyta (6)
{ » 2 Chlorarachniophyta (5)

AL mcsesswesus Euglyphina ¢2)
Chromophyta (32
& CHROMISTA
Labyrinthulida (3)
- =
[ Ciliata (26)
Dinophyta ™ ALVEOLATA
Apicomplexa (17) - o

Rhodophyta (49)

100 Choanoflagellida )

7 :
—m——‘< Bilateria (43)
ANIMALIA

—-—‘ Radiata (11) R
(]
[ 14

Zygomycetes (9)
L Chytridiomycetes (4)
Zygomycetes (8)

Basidiomycetes (38)
FUNGI

Ascomycetes (81)

DuiIoreHETHYECKOE APEBO 3YKAPHOT,
MOCTPOECHHOE HA OCHOBE JAHHBIX MOJIEKYISAPHON reHeTUKHU
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BETBU OKA3aJUCh PABHBI I€PEUMCICHHBIM BbILIE TPEM «CTAPBIM» Iiap-
CTBaM, €CTeCTBEHHBIM ObLI0 IPEAIIOI0KUTE, UTO UX TOMXKE HALO UMEHO-
BaTh apcreaMy. Tak MoOHAYANY U TOCTYIIHIIH.

Ho npumnock uckare obbscHenne obbeguneHUIO HEKOTODBIX, CO-
BEPIIEHHO, KAa3aJI0Ch Obl, HEPOACTBEHHBIX ITPOTUCTOB BMECTE HA MOJIEe-
KYyJAsipubIX cxeMmaX. Haubosee «mpocTo» 3T0 MOMXKHO 6LITIO 00BSICHUTS,
IPpUBJeKasa KOHIENINIO CUMOUOreHe3sa.

ITepsBIiM 2Ty KOHIENI KO c(HOPMYIUPOBAI U3BECTHBII poccuiCKu
6uosor K. C. Mepexckosckuit. ITo ero muenuio, aBTOTPOGHAA KJIETKA
OAHOKJIETOUHBIX BOJOPOCIel 06pa3pBajiach 3a CUeT TOTO, UTO y Ka-
KUX-TO IreTepPOTPO(HLIX TPOTUCTOB GBLIN ABTOTPOGhHBIE CUMOMOHTEl —
CHHe-3eJleHble Bogopocau. llocTerneHHO B3aMMOCBA3L OpPraHu3Ma Xo-
35MHA U CHMOMOHTA CTaJla HACTOIBLKO TECHOM, YTO OHHM yTPATHIIN CBOU
WHAWBUAYAJIBLHOCTH U CTAJIN eIUHOM KJeTKoB-opranmamom. Tak, mo
MHeHUI0 MepeKKOBCKOro, 3a cueT cuMOuoreHesa ofpa3oBanuch Ia-
CTH/BI.

Bo Bpemena Mepexkosckoro (Hauamno XX BeKa) He OblJIo MOHATUH
«IIPOKAPHOTHI» U «dyKapUoThl». B 60—-70-e rozur Toro ke croserus,
KOTAa TaKUe TePMUHBI CTAJIH OOIIENPUHATLIMHE, C HOMOIbI0 KOHIIEH-
OUM cUMOMOreHesa yKe OOBACHAIM IPOUCXOMKIEHUE 9YKAapUOTHOHK
KJIeTKU. AMepuranKa JIuuu Mapresuc (He3aBUCHMO OT MepexKoBCKO-
ro, paGoT KOTOPOTO He 3HAJA) MPEITION0MKNIIA, UTO OCHOBHBIE KJIETOU-
HBI€ OPraHesIbl 9yKapuoT, TAKNe KaK IMIACTHAB], AADO, MUTOXOHADPUM
U, B peaysbTare, COGCTBEHHO DYKAPHOTHAA KJIETKA, chOPMUPOBAIUCE
3a CUeT HECKONBbKUX CHMONOreHe30B PasInYHbIX [IPOKAPHOTHBIX Opra-
HU3MOB.

EcrecTBeHHO 6b110 IPEANOIOMUTE, YTO PASHBIE KDYIOHbBiE TPYIIILL
[POTHCTOB TOXKE IMTPOM3OILIN 32 CYeT OOBeJUHEHNUS B OAUH OPraHU3M
COBEPIIEHHO Pa3HbIX I10 CBOeH npupofe cymecrs. Takum obpasom, To,
9TO, HAUPUMeD, TaKue TPAaJUIMOHHBIE «KUBOTHBIE» MPOTHCTHI KAk
TPUIIAHOCOMBI OKA3aJIMCh B OLHOM TPYIIIE C «PACTEHUAMMU» — 3BrJIeHA-
MH, YK€ He BBITJIAENI0 Napa0KCaIbHO.

MokHO cornamarsea ¢ KOHIenued cuMOUOTeHe3a UIN HeT (kax
aBTOP 9THUX CTPOK), HO ee IPUMEHEHHUE CHAJIO ¥ IPOTHCTOMOIOB HCHXO-
JIOTUYeCKUil Gapbep mepel CO3LaHMEM HOBBIX MHOTOIIAPCTBEHHBLIX CH-
CTeM NPOCTEHIINX, IPHYeM COBEPIIEeHHO 6e3 OIJIAAKY Ha CTapble U Tpa-
AUIMOHHbIE IIPEICTABIEHU [I0 3TOMY BOIPOCY.

OzxHako npobiieMa 3aKJIIUAETCH B TOM, YTO HeJb3s «IIPOYECTHL» BeCh
TeHOM OpraHusMa. MeTo/ bl CEKBeHMPOBAHUSA IOKA HO3BOMSTIOT « YUTATE »
TOBKO KOPOTKHUE LeMOYKHU HyKIeoTHA0B. [IoTOM HY’KHO MHOTO KOpOT-
KUX Y9aCTKOB «COCTBIKOBBIBATB» MY 000, a METOAMKA 3Ta Ypes-
BEIUAHHO Joporas U TpygoemMKas. Tak 4To IOKa HOJHOCTBIO «OCHIIH »
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TOJIBKO T€HOM YeJIOBEKAa U ellle OKO0JIO JeCATKa BUAOB. B 0CTalbHBIX CIIY-
4yaAX OrpaHUYUBAIOTCS TeM, UTo 6epyT olipejelleHHbIe YUaCTKU I'eHOMA,
KOTOpBIe CYUTAIOTCS 9BOJIIOIIMOHHO KOHCEPBATUBHBIMH, I1I0400HO TOMY,
KAaK KOHCEePBATHBHBLIM CUMTAIOT TUII KPUCT MUTOXOHAPHIH.

910 TocenHee 06CTOATEILCTBO HECKOJIBKO IIOYMEPUIIO ML JaKe
Tex UccaenoBaTeseil, KOTOpble CUUTAIOT Pe3yJIbTAThl CEKBEHNPOBAHUA
U UX IOCJeAYIoUlell KoMIbioTepHoi 00paboTkH HenorpeliuMeIMu. Beanb
TIPUBJIeYeHUE HOBBIX YUACTKOB '€ HOMA K aHAJIU3Y IIPUBEJIO K TOMY, UTO
B IpejesiaXx OOIIero 5BOJIOCIMOHHOTO JApPeBa 3yKapuoT HaudajJu Bblle-
JATBCA YIKe He IIeCTb, a 50 70 HesaBUCUMBIX BeTBeil! Takas cxema yiKe
HUKaK He COTJIaCOBBIBAJIACh C CHCTeMOM, 6asupyroleiicsa Ha CTPOCHUU
OpraHMU3MOB.

Emre 6oJee yCA0KHAET CUTYAIIUIO OTKPBITHE BCe HOBBIX BUAOB TaK
Ha3bIBA€MBIX [IMKOIPOTHCTOB, KOTOPLIE 0 CBOUM padMepaM (1—2 MKM)
CpaBHUMEI ¢ 6aKTEPUAMU U, BO3MOYKHO, IPMHUMAJMCH 38 HUX IIPU UC-
cJle[OBAHMAX C MOMOIIbIO ONITUYECKOI MUKpOocKonuu. Ha camom neine
3TO «IIOJHOIIEHHBIE» JOYKApPHOTHI, U, BIIOJHE BEPOATHO, YHCJIO TAKHUX
BUJ/IOB CPABHMMO ¢ OGIIIMM YMCJIOM U3BECTHBIX 0ojlee KPYITHBLIX ITPOTH-
CTOB, T. €, BIIpe/ieiaX «HEKOTOPOTOo apCcTBa» MPOCTeHIINX CYIecTByeT
elrle meJslil MUP MOUYTH He M3BECTHHIX HaMm opraHusmos! IToka TpyaHo
OpeANooKUTh, CKOJbKO JUHUI pasBuTus elle nobaBuTcs, Korjga 6y-
IYT U3y4YeHbl TeHOMBI IMKOIIPOTUCTOB.

Ilapae e Tonnp xanoBajics, YTO TPYAHO yIPaBJIAThH rocyaap-
ctBOM, rae umeerca 400 copros ceipa. Eciy 661 resepal 6b11 HE IPO-
CTBHIM IIPEe3UAEeHTOM, & NMPOTHUCTOJOrOM, KOTOPOMY HeoOXOquMO pas-
MECTUTh B CKOJBKO-HHOYAb Jorudyeckom nopsaaxe 70 He3aBHUCHMBIX
5BOJIIOIMOHHBIX JUHUII, OH 6561, BOBMOXKHO, IpeAIIoYes 3aHAThCA bosee
JIErKMM JeJIoM — yIIpaBjieHueM PpaHIMeil ¢ ee COpTaMU ChIpa.

Ho npoTucTosoroB B npe3uAeHTsl He NPUTJIAIIAIT, U IPABUIBLHO
ZenaimorT. Bce paBHO He NOMAYT — MeHATh CIENUAJbHOCTDb MO3JHO, Aa
U He X04eTcs 6POCATh CTOJb HHTEPECHOE LeJIo.

A 1715 BpeMeHHOro paspellleHUsa npobyieMbl IPOTUCTOJIOTAM IIPH-
IIIJIOCh MCKATh KOMIIPOMMCCHI MexXAy coboii. IlepBhelit KomMIpoMmuce
6Bl HalifleH B cucTeMe obpas3oBaHUA. IIpod)eccopbl YHUBEPCUTETOB
CHauaJa MPernojaBaJy He CUCTeMY Ipymi (T. e. IapCTB) MPOCTEHIINX,
a CHCTeMY MOJIeKYJADHBIX KJAacTepoB. A KOIJa U TAKOBBIX CTAajo
MHOTOBATO, HauaJ¥ MCIIOJb30BaTh B IIPENOAABAHNUHN aJalTHPOBAHHBIE
CcHUCTeMbl, B KOTOPBIX TIPOTHCTBI CIPYNNMPOBAHLI II0 TUIAM CTPOEHUS
KJIeTKM, Kak 9T0 Opiy10 y Brouau. OTo He o3HaAYaeT BO3BPAIIeHUS K CH-
creMe Brouiu, Ho objerdaer BOCIPUATHE MHGMOPMAaLUN yYallUMUCH.
Takyoo afaOTUPOBAHHYIO CUCTEMY NPEJJIOMUI U3BECTHBIA NIPOTUCTO-
JIOT, CAaHKT-TeTepOyprekuit npodeccop Cepreit Anexceesuu Kapros, ee
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UCIIOJIB30OBAIM B HOBOM H3JaHUM yuyeOHUKA «300J0rUs 0ECIIO3BOHOY-
HBIX», IIOJOTOBJIEHHOM B KeBCKOM HallMOHaANBLHOM yHUBEPCUTETE.

Ho uro genare uccienoBaTesnsm, KOTOPBIM HETOMKE MOJIB30OBATLCSA
ajalTUPOBaHHBIMU cucremaMu? YTOOB Kak-TO MIOMOUbL IMOCIEIHUM,
B 2005 rogy emme pas cobpasack TpYNNa BEAYINUX CIENHATUCTOB-
IPOTUCTOJIOTOB (B Hee BXoAma u npogeccop Kapmos). PesymsraTom
ABUJIACH HOBAS KOMIIPOMUCCHAS CUCTEMA 9YKAPUOT, M3BECTHAA KAaK CHU-
cTeMa 374 ¢ coaBTopamMu. B aToil cucreme, IIOCTPOEHHOM, B OCHOBHOM,
Ha JaHHBIX CEKBEHUPOBAHUSA, BCE DYKAPHOTHI (HE TOJBLKO IIPOTUCTHI)
OTHOCATCA K INeCTH KJjacTepam. [lajiee 9TH KjacTepbl HoApa3geeHbl
Ha Tpynmnsl 6ojiee HEBKUX PAHIOB. XapaKTepHOI 0COGEHHOCTHIO 3TOMH
CUCTEeMBI fIBJSETCS TO, UTO B Hell HeT CUCTEMATUYECKUX KATErOPUIi BBI-
COKOTO paHra. Panr o603HaueH 3Be3LOYKaAMU, U YeM HUX MeHbIEe, TeM
cUCTeMaTUYeCKUH PaHT BhIlIe.

CroenaHo 970 ¢ Uenbl H36eXaTh BLIZEJEHUA JTOIOJIHUTEJBHBIX
IapCcTB OPTAaHU3MOB, [I0KA HeT UYeTKOr'0 OTBETA HA BOIPOC, UTO CYUTATH
yapcrBoM. 11ooToMy B TeKcTe ZaHHOM PabOTHI HET HY CJI0BA «LAPCTBO»
(kingdom), Hu pae cioBa «tum» (phylum).

OsHavaeT iU NPUHATHE CUCTEMBI DJJIf, UTO IPOTHCTONOTY He 3HAa-
IOT, UTO JesaTh ¢ HOBoH nHbopmanueit? Koueuno, mer. Ilpocto TeMib
HaKOILJIeHUS MH()OPMAIMK [IOKa MPEBLIITAI0T TEMIILI ee OCMBICIEHUA,
u OBl IPUHAT HEKUH [IPOMEMyTOYHBIH, pafounii BapHaur, KOTOPBIM
MOXKHO II0JIb30BATLCSH, [I0KA CUTYALMs He CTAOMIN3UPYeTCH.

Ha camom nene 10, UTO IPOMCXOAUT B CHCTEMATHKE IIPOCTEHIINX,
BIIOJIHE OOBIYHO U HOpMasnbHO. TO ske camoe MPouCXoauIIo (M IpOUCXo-
AHUT) ¢ CUCTEMaMH APYTUX OpraHn3mMoB. YeM GOJbIe JTIOXM Y3HABAIU
O CTPOEHHM Te€X WJIM MHEIX OPTaHHW3MOB, TEM Yallle OKA3bIBAJIOCh, YTO
Pa3uYHble X IPYNIbLl 00beIUHEHBl TOJBLKO 0 BHEINIHEMY, KOHBep-
reHTHOMY cxolcTBy. Tak, B reuenue XIX u B Hauane XX Beka Kjacc
Tage! pacnancs Ha Kiaaccel 3eMHOBOLHEIE U Ilpecmeikaromuecs, «Yep-
Beil» IIOAPa3/e/ NN HA HECKOJBbKO THIIOB, TO YK€ CAMOE ele pPaHbIIe
MPOUB0LLJIO ¢ «300(uTaMu». TOJLKO aHATOMHUPOBATL MHOT'OKJIETOY-
HBIX JKMBOTHBIX yUeHble HAYUYHNJIUCh JaBHO, HI3MEHEHUS B CHCTeMe IIpO-
HCXOAMJIY [IOCTEIIEHHO U «B IPOLLJIOM»,, IO3TOMY 3[1€Ch MEI IMeeM JeJI0
¢ yxe 6oJiee-MeHee yCTOABIIMMUCS B3raaaamMu. [Ipasaa, npuMeHeHMe
MOJIEKYJASPHBIX TEXHOJIOTHH cKa3aJioch M HA CUCTEMAaTUKe MHOTOKJIe-
TOYHBIX ¥KUBOTHBIX, HO, II0 KpaliHell Mepe, IIOKA He IIPUBEJIO K 3HAUH-
TeIbHOMY U3MEHEHUIO UX CUCTEMBI,

Yro KacaeTcs MPOCTEHINNX, TO OCHOBHBIE NOCTHIKEHUS B U3yde-
HHUM WX CTPOEHHUS U T€HEeTUKH OBLIU MOJIYUYEHLI BO BTOPOH IIOJIOBHHE
XX BeKa, 1 HOBasi HHPOPMALMA TPOJOIAKAET UPe3BLIYANHO UHTEHCHB-
HO ITOCTYHATh ¥ ceuac. 3TO HEBOZMOKHO HE YUUTBIBATE, YTO IPUBOJUT
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KO BCe HOBBIM M HOBLIM BE€PCUAM CHCTEMBI. B pesyibTaTe ¥ BBIIISAAUT
HBIHEIIHAA CUTYANUsA B IPOTUCTOJOT MY KaK PEBONIOIMOHHAS.

IockoMbKy 3Ta KHHUTA HONyJaApHAasi, He 6ygemM oco0eHHO HOTpy-
JKaThbCcsd B JeOpH CHCTEMAaTHKH, & IpHBeJeM 3Jech afalTHPOBAHHYIO
cucremy Cepres AnekceeBnua Kapnosa ¢ caMbIMH KOPOTKHMH MOAC-
HEHHAMHU:

JKryTMKOHOCHBI (MpeacTaBuT e TOH FPYIIIbI UMEIOT OAUH

HJau GoJIbIIIee YHCJIO JKTYTHKOB)

Tun Choanomonada (BOPOTHUYKOBLIE K'Yy THKOHOCIEL).

Tun Euglenozoa (9BrieHbl ¥ TPUIIAHOCOMBI).

Tun Polymastigota (MHOTOKI'yTHKOBEIE IPOTHUCTHI, TAKHE KAK JIAM-
Gy, OOMTATeNIN KUIIEUYHNKA TAPAKAHOB U TEPMHUTOB 1 AD.).

Tun Opalinata (MHOTOXXTYTHKOBble M MHOTOAAEPHBIE NMApPa3sUTHI
3eMHOBOJHBIX).

Tun Labyrinthomorpha (3aragouHsie o0UTaTEM IOBEPXHOCTU THU-
FOILAX BOJAOPOCIeit, })XUBYT B BH/€e KOJOHUI (1aOMPUHTOB), 110 KOTOPBIM
C TIOMOIIIBIO CKOJIb3ALIEr0 ABUKEeHUA I1ePEeMeIaloTCA BEPETeHOBUHbIE
KJeTKH. Ee mapajoKcanbHee TO, YTO JaOMPHHT MPEACTABJISAET CO-
6oit (1) HAPY’KHYIO DHIOILIA3MATHYECKYIO CETh).

Capronosbie (OPraHN3Mbl, CpeJH KOTOPBIX Pe0sIaJaloT

aMeGouHbIE hOPMEI)

Tun Foraminifera (hbopaMuuudepsl — MOpPCKHe IIPOCTENIINE C U3~
BECTKOBOI HAPY’KHOU PAaKOBUHOMN).

Tun Heliozoa (comHeuHUKN — cepHuecKue IIpocTeiine ¢ pagu-
aJIbHO PACIION0KEHHBIMH IICEBJOIOJUAMM).

Tun Amoebozoa (pasHooOpasHble OPraHU3MBbI, AJS KOTOPBIX Xa-
pakTepHO amefougHOe JBUIKEHNE, NTHUIIeHHble DAKOBHHBI WJIM PaKo-
BUHHBDIE).

Pannoasapun (MOpCKMe IPOTHCTHI ¢ BHYTPEHHHUM CKeJIeTOM U3
KpPeMHHUS MJIM CEPHOKUCIOF0 CTPOHLMA)

AnpBeosiaTsi (Tpynia MPOTHUCTOB, IO MJIa3MaTHIEeCKOH

MeMOpaHOH KOTOPBIX UMEIOTCS Ny3bIPbKH-AJIbBEOIbI)

Tun Dinophyta (mNaHOUpHBIE KI'YTUKOHOCHB MJIH LUHOGIATEN"
JIATHI).

Tun Ciliophora (uEdy30pUHN — NPOTUCTHI, KOTOPBIX XapaKTepU3y-
JOT peCHUYHAA (GOpMa JBUKEHUA U ALePHLIN Iyann3m).

Tun Apicomlexa (IPOTHCTEI, KJAeTKa KOTOPBIX Ha llepeJHeM KOHIe
HMeeT CIIelINabHbI KOMIIJIEKC OPTaHe I IJIs BHEJPEHUA B KJIETKY X0~
3siuHa. B THI 06beJUHeH bl IapasUTUYeCKe OPraHu3Mbl — CIIOPOBHKH,
TaKkue KaK MaJsApUMHBIY IJIa3MOJNN).
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Mukpocnopuauu (BHYyTPHKJIETOYHbIE HAPA3ZUTHYECKHE IIPOTHCTHI,
HMeOUINe PACCEJUTENbHYIO CTATHI0O — CHOPY; rPYNHa BKIIOYAET
OJHH THII)

Tun Microsporidia.

Muxrcocnopuany (TKaHeBble IAPA3UTHI, B OCHOBHOM,

PHI6 ¥ BOOHBIX 6€CNIO3BOHOYHBIX JKUBOTHBIX; IPyINa BKIOYAET
OJIMH THII)

| Tun Myxozoa (mapasuTUyecKie OPraHM3MbI, MMEIOL[UE CTATUIO
i CIIOpBI, KOTOpasf, B OTJNUYME OT MHUKDPOCIOPUAWN, MHOTOKJIETOUHA,
ITapasuTupyronias cTagusa TAKKe COCTOUT U3 ABYX KJETOK — Berera-
THBHOI ¥ reHepaTuBHO. MoJIeKyJIApHBIe TEXHOJOTHH IOKA3AJIH, UTO
MHUKCOCIIOPHUANY HAXOAATCA B POJACTBE ¢ KHUITIEYHOIIOJOCTHRIMHK, Bros-
He BO3MOXKHO, UTO 32 3TO UX «HCKJIIOYAT» U3 IPOTHCTOB U «O0BABAT»
MHOTOKJIETOUHBIMY »KUBOTHBIMH).

i
|
i




RJIETRA-OPTAHU3M

To, wmo npocmeiiuiue KaX#ymcsa
npocmuiMu, He NO360aAEMm
cHUMamo ux npUMUMUBHbIMUL,
T'. Cougon. 3cce 0 IPOTO300JIOTUH

Passe nenpas 6bw1 Tenpu Cougon? HeiicTBUTENIbBHO, BCA «IIPOCTO-
Ta» IPOTHUCTOB CBOAUTCS K TOMY, YTO OHK OJJHOKJIeTOYHbI. HO KaKasa xe
clokHada aTa efuHcTBeHHAad Kierka! Eme Kapa don 3ubosbx 3aMeTHI,
YTO KJEeTKa IPOCTeHIINX OPTraHU30BaHA CIOM(Hee, YeM KJeTKa MHOIo-
KJIETOUHBIX YKUBOTHBIX.

TToka TOTOMKH TeX NPOCTEHIINX, KOTOPbIe CTAJH MHOI'OKJIETOUHBI-
MM, IPOXOAUIN CBOM JIMHHEHIINH SBOJIONMOHHBIN IyTh, KaB IOIYT-
HO Ha4aJlo BeJIMKOMY MHOT006pa3uio COBPEMEHHHBIX pPacTeHUIt, rpuboB
¥ KMBOTHBIX (M HaM B TOM 4YHCJE), T€ IPOTHCTHI, KOTOPble MHOTOKJIE"
TOYHBIMM HE CTaJH, TOKe He CTosiiu Ha MecTe. OHM IIPOAOKANY afall-
THPOBATLCS K MEHSIOLIEHCA OKPYKaloIell cpe/ie, 9BOJIOLNOHUDOBATD,
LOCTHUIas B CBOEM CTPOEHMH BO3MOIKHOTO coBeplieHcTBa. COBpeMeHHbIe
npo'n'/xc"rm, BEPOAITHO, HE MEHbIIIe OTINYAIOTCH OT CBOMX IIPENKOB, UEM
MBI OT aBCTPAJIOIMUTEKOB. A MOXKET, ¥ 6oJIblle, TaK KK y HUX OBLI0 ro-
pa3zno GosibIlle BpeMEHU Ha 9BOJIIOIUIO.

MBI yxe YIOMMHAIM MCKOMIAEMBIX IpocTeHmux — (opamMuHudep
u paguonapuit. Haxonunu npocrefux (MHGY30pUil U 3BrJIEH) X B AHTA-
pe. Ho 5To BHelrHe BIOJIHEe COBPeMEHHBIe opraHu3Mel. [Toka He yaanoch
HaiiTH IPOTHUCTOB B JOCTATOYHO APEBHUX OTJIOXKEHUAX, UTOOHI Y3HATE,
KaK BBIIVISLEIH UX NIPUMHUTUBHBIE (GOPMBI. MOKHO TOJLKO IIpeamoa-
raTh, KaKMMH OHM GBLIY, CPABHUBAS DA3HBIX COBPEMEHHBIX NPOTHUCTOB
MeXAy coBoil. ITO CIOKHAS ¥ KPOIoTiauBas paboTra, pacckasy o KOTo-
POl MOX<HO MOCBATUTD OTHEJbHYIO KHUTY. Tak 4To OrpaHUYUMCSA TEM,
YTO MBI 3HAEM O CTPOEHMHM U GYHKIMOHNPOBAHHHU KJIETKU-OPraHU3Ma,
MJIN, KaK ellje ITUIIYT, KJIeTOYHOTO TeJa COBPEMEHHBIX NpoTUcTOB. Hy,
a TIOCKOJILKY MBI YK€ JOTOBOPUJIUCH, YTO IIPOCTEHIIINe CIOMHO YCTPOe-
HBI, IPUJETCA CMHPUTLCS C TEM, UTO IVIaBa 00 MX «yCTpOWCTBE» TOXKe
HeTpocTasd.

! Tlepesoj aBTOpA.
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dopma Tena

Ormucanne 1106010 opranu3Ma IPUHATO HAYUHATD C XapaKTepUuCTH-
KU QopMbl Tena. Ecinu B3saTh nepssiit Tom «IIpoTHcThI» U3 cepuu «Py-
KOBOACTBO II0 300JI0TUH », KOTOPas usgaerca Poccuiickoit AkageMueit
Hayk, To TamMm moxHO IpodecTs caeaywoulee: «Jars oburyio xapakre-
PUCTUKY ()OPMBI KJIETKH NPOCTEHIINX HEBO3MOKHO». JleilcTBHTENb-
HO, (hopMa KJIETOK Y 3TUX OPraHU3MOB HEOBLIKHOBEHHO pasHooOpasHa.
Cpenu npocrefiiunx ecTs cdepruueckue u YeTBIPEXYTOJbHbIE, OBAbHBIE
U cnupaneBuHble. IlouTn Bee pasHoo6pasue popm Tesa, H3BECTHOR IS
JKUBBIX OPraHUBMOB, IIPEJCTABJIEHO y IPOCTEHINNX, He FOBOPA yiKe 06
amebax, KOTOpble BOOBIIIE MOCTOSTHHO MEHAIOT dopmy Tema.

Hazno ckasars, 9To cpefint IPOCTEHIIIUX UMEIOTC ST BUJbI YAUBUTEIb-
HO KpacuBble U HeoObIuHbIe, (JOPMa KJIETOUHOTO Tela KOTOPBIX OTBe-
daeT CaMbIM CTDOTUM 3CTETUYECKUM KpUTepusM. Hegapom mpocreii-
mI1e 3aHUMAaT JOCTOHHOE MecTo B albbome NekKess «Kpacora ¢opm
B IIPUPOAE», 4acTh UJIIIOCTPALIMH U3 KOTOPOrG MCIOAB3YeTCS B 3TCH
KHUTe.

Pasnoobpasusa ¢opMm ogHUX TOJBKO dopamunudep (MCKOIaEeMbIX
Y COBPEMEHHBIX ) XBATUJIO, YTOOBI cCOTpyaHUIIa MHCTUTYTA OKeaHo oT I
Kuraitickoit Akagemun Hayk, mporucrosor u CKYJIBLIITOD, Ipodeccop
Yoyt Yenr paspaborana 6omnee 200 mozeneii, CJIYyKaIlX OCHOBOM AJ1A
AusaiiHa CyBEHUDOB, IOBEJHUPHBIX H3/eJHii, CBETUILHUKOB, KOTOpbIE
ceifuac BeimyckatoTes B Kurae. Kpome Toro, B ropoje YmyHIiiasse 1o ee
MHHALNATUBE CO3MAH NapK CKyJIbnTyp hopaMmuHudep (114 ckyabnryp),
KOTODBIH € yI0BOJIbCTBUEM IIOCEL[AI0T MHOTOUHCIEHHbIE TYPUCTHL. ITpu
aToM Hakyit UeHr 1 ee I10CIe[0RATEIIAM €IITe HALOJITO XBATUT dopm aTux
IPOTHUCTOB AJIA AM3aliHa, TaK KaK U3BECTHO 0K0J0 40 ThIC., HX UCKOIae-
MbIX BUJOB 1 6 ThIC. COBPEMEHHBIX,

ABvxeHue

CHapy:xu KJIeTOYHOro Tesia IPOTHCTOB MOKHO BUAETD OpraHe/bl,
C IIOMOIIBIO KOTOPBIX OHU ABHXKYTCA, UX €Ille Ha3bIBAIOT «JOKOMOTOP-
HbIe» OpraHesusl. B saBucumocTut ot crocoba ABUMKEHUA, OTO [ICEBAO-
noxuu (TOrza ABUKeHUe Ha3bIBAIOT aMeBOUIHBIM), KIYTUKHA UK pec-
HUYKYU (IBUXKEHHUE, COOTBETCTBEHHO, >KI'YTHKOBOE MJIU PEeCHUYHOE),
UM, eCOU ABUKEHUe CKOJb3slnee, UX HET COBCEM.

Msl yxe TBepaIO 3HAEM, KTO I€PEMeIaeTCs ¢ HOMOLLIO amebonaHo-
ro aBu:xeHus. Kasamock Obl, UTO MOXKeT GLITH [IPOINE ABHMKEHHUS aMe-
6617 AMeba BBIIYCKAET JIOKHOHOMXKKY U KaK ObI IepeTeKaerT B Hee, [BU-
rasch, TaKMM 00pa3oM, B HY»KHOM elf HaIIpaBJIeHuUH.

WsnoxuB Bce 9T0 B y4eOHUKAX, IPOTUCTOJIOTH IepenrIu K II0-
IBITKAM BBIACHUTE — a Kak obpasyrorcs 1oxHOHOkKH? Kasanocs,
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AOCTATOYHO TO YCTAHOBHUTh — U Me- | :
XaHH3MOM JABMXKEHUS aMeObl MOXMKHO | 4
GoJiblile He 3aHUMATHCH. : %

Enre B Hauane XX Beka moAaBuH-

JIUCh IIPEJCTaABJIEHHUSA O MeXaHU3Me
«IIOTOKa II0J JaBJeHHeM». ABTOD
sroil rumotesnl C. Mact ynomo6un
KJIeTKYy ameObl UYeMy-TO BpPOJ€e BBI-
TAHYTOTO  BO3AYIIIHOTO Ijlapmca. A AT
HapapiuBaems ero ¢ oguoit cropo- (TMoKka3ana Gonee HHPHEIMU
HBI — OH Pa3AyBAETCA C APYroi. BoT  crpeaxamu) naxomuren s samueit
BaM M IICEBAOIIOAUA., Amebe ocTaercs YaCTH KJeTKH (poTo aBTOpa)
TOJBKO B Hee «IlepeTeyb» — U KJIeTKA
ABUHYJACEH ¢ MecTa. HeiicTBUTeNbLHO,
MOHOIIOAMANILHEIE aMebhl (06pasyolnue efUHCTBEHHYIO [ICEBAOIIONHIO)
IIpX ABM2KEHWH U IIPAaB/a IOXO0XH HA BRITAHYTHIM BO3AYIIHEM IADUK.
Kpome Toro, B Ki1eTkax ame6 HAILIM aKTHH M MUO3HH — Gesku, obe-
crieyuBarolre cokpamenue. Teneps 66110 YeM «CHKaTh» 3aJHUI KOHEI]
kyaeTkd. Takoe mpocToe of'bsiCHeHUE GBLIO OYEHB NPHUBIEKATENLHBIM,
MOIIaJI0 BO BCe y4eOHUKY AJIs CTYAEHTOB, 1 ero He IbITAIUCh mpOBepATH
6onee 30 seT.

Bce Tak u mpogomxanocs, noka P. AseH He pasgaBuJI COy4aiiHO
ame0y, IOBPENMB ITPU 9TOM ee KJIeTOUHyIo MeMbpany. KakoBo ke 6110
'ero yAuBIEeHNe, KOIA OKa3aloCh, YTO yepes MOBPEKIAEHHBIN YUaCTOK
MeMOpaHBI BRITEKAET LHTONJIA3MA, & HA APYrOM KOHIE KJIEeTKHU yCIen-
HO (hopMupyeTca ncesgonogus! Kaxk sxe Tax — «LIIAPUK-TO JIOIIHYJI»,
T. €. HUKAKOr0 JaBJIeHUA B KJIeTKe OhITh He MoxkeT! Kpome Toro, «moTok
IIOJ KaBJIEHUEM» He [aeT o0bACHeHN A, KaK OJHOBPEMEHHO 06pa3yioTes
HEeCKOJIbKO IceBaonoaunit. [Ipunniocs
HCKaThk Jpyroe obwsAcHeHue. B pe- Bl
aynbrate AieH chopMyaupoBal
ApYTyl0 TUIIOTEe3y — «DAaCUIUpeHHus
GpPOHTANBHOUN 30HBI».

Y ame6bl mpoTomsiasma Tnepesu-
BAeTCs B TOT KOHEI] KJIETKH, KOTOPBI : e
HaXOAUTCH BrepeAu (IO OTHOILIEHUIO
K HaIlpaBJIEHUIO IIepeMeleHus KeT-
ku). OT 3TOro mepeiHero KOHIA IIO- S ————————
TOK NPOTONJAa3MBbI HANPABJIAETCH, Ay S ——
10706HO cTpye GoHTaHA, B CTOPOHEI, G0Tee HUPHBIMI CTPETKAMH)
IIpeBpalasachk 3aTeM B HEIIOABHXHOE HAXOAHUTCA B IepexHeH 4acTH
‘BemecTBO (resb). Ha sagnem KoHIe kJaeTkn (poTo aBTOpa)

Corsnacuo runorese «IIOTOKa
moa 1aBJIeHHEM», 30HA TeHepalHH

CorsacHo runoTese « pacIIMpeHH st
¢dpoHTATBHOH 30HBI», HA0GOPOT,
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KJIETKH IIPOUCXOMAT COOBITUS NPAMO IPOTHBOMNOJIOMKHOTO xapakrepas:
['eJIb IPEBPallaeTes B TEKYUy MPOTOILIA3MY, KOTopas o6pasyer mo-
TOK, HanpapJsAlouriics Bnepes. TakuM 06pasom GpopMUpPYeTCs MceBao-
noavsi. Ilo MEeHHMI0 AJleHa, IpH 3TOM IIPOTONIIA3MA NIPOTAJIKUBAETCSA
BIIEpe]| [IOJ BIUAHUEM COKDAIleHWsA Iejs B MecTe ero o0pasoBaHuUs,
T. €. B IlepeJHeil YacTH KJIeTKM — QPOHTAIBLHOM 30He, a He 3anHeit. Ta-
KHM IIyT€M MOXHO K HECKOJBKO IICeBJONIOANI Cpasy c)OPMUPOBATE.

Tenepn, Kazanock 6bI, HACTAIO BPEMSA LIUTEIHHOTO TOCHOACTBA M'M-
noresst Astena. MeHHO ee cTalu yYUTb CTYIEHTH B By3ax. Ho «zo-
BepUE» YYEHBIX K IIPOCTEIM 00bSICHEHUAM aMeGONIHOTO IBIKEHUS YIKe
roxosebanocs. 3aueM aMebOMHOM KileTKe aKTUH 1 MUO3UH, €CJIA IBU-
KEHUE OCYLIIECTBIIAETCH 3a CUET IePeX0/a 3014 B resib u 06patHo? Kpo-
Mée TOTO, /151 ABUKEHUSI [10 I0OBEPXHOCTU HEOGXOAMMO ellfe U CLeneHue
c Hei!

HaBaiiTe NpoBeseM MBICJIEHHBIH 3KCIEPHMEHT. IIpencTasbre cebe,
UTO BaM HY)XHO IIOJI3KOM [EePeABUIaThCH MO TJAaZKOMY CKOJB3KO-
My aplly. Kak, nonyuaerca? He ouenb... MosxHO, KOHeUHO, KATUTBHCSH
(«reperexaTs» B iceBRononuio). Jlerue, Ho Toxe «He O4YeHb», 0CODEHHO
CCJTH yYECTh, YTO y BaC MPUJINYHBLIN Bec, KOTOPLIM obecrneuynBaer qaBJe-
HUC Ha JIEAAHYIO IOBEPXHOCTS, T. €. KAK0e-TO ¢ Hell cLiellJIeHNe, U BBl He
B BOJE, B OTJIIMYME OT aMedrl. ¥ aMeObl BLO6ABOK IJIOTHOCTD npaKTude-
CKH TaKas ke, KaK y BOJbl, U Ha Hee JelCTBYET apXUMe[0Ba CUJIA, OT-
PRIBAIOLIAs KJIETKY OT II0BepXHOCTH. Kak TyT mosnsru, ecau HopoBUIIb
YIJIBITL?

Tax 4TO BCKOpe CTANO MOHATHO, YTO HYXKHO UCKATH MeXaHU3MEI,
obecrneunBarolie ClelIeHNe KJIeTKY ¢ HOBEPXHOCTBIO, TI0 KOTOpPOIf OHa
Asuekercs. IlyTu pemnenus npo6ieMsl moacKasago U3ydeHUe ApyToii,
ewfe GoJsiee 3araloYHOM (JOPMbE ABUIKEHUS IPOTUCTOB — CKOJIBIKEHHUS,

IdTta popma OBUKEHHUS HAbGMIONAETCS ¥ IapasUTUYECKUX npocreii-
HIUX, MAISAPUAHBIX [IIa3MOAMEB, IapaA3UTOB HACEKOMBIX — rperapux
U HEKOTOPBIX APYruX. KIeTKH 5TUX OPraHu3MOB IBHKYTCS 110 oBepx-
HOCTH cyGerpara, IPU 8TOM Y HUX OTCYTCTBYIOT OPIaHeJLIbl JBUKEeHUS
u PopMa KJIeTOYHOrO TeJa HUKAK He MeHsgeTCs.

HoJroe BpemMsa mpegmosnarantu, YTo ABMMKYINEH CUJIOH TAKOrO JIBU-
JKeHNS IIPOCTEULINX ABJIAETCS HANpaBJeHHOE BLINENCHHE cIusu. [1o-
TOM CHHT&JIH, YTO IOCTYIATENbHOE NBUXKEeHHE 00eCleunBALTCS YHAY-
JUPYIOMUM JBUKEHUEM NIPOJOJBHBIX CKJIAAOK Ha NOBEPXHOCTH KJe-
ToOuHOH MeMOpanbl. OfHAKO Y GOJBIINHCTRA NPOCTENNINX, CIIOCOOHBIX
K CKOJIB3SIIEMY ABMKEHUIO, TAKUX CKJIAJIOK HeT.

Croxnbasimee ABUIKEHUE OCTABAJIOCDH 3araJkKoi 1o wuccaegoBaHUI
OputaHckux ydenbix T. IIpscrona u K. Kunra, nposesesnsix B Konne
90-x rozoB mpoLLIOro Beka. DTH aBTOPHI NPEAOI0KIIN, UTO MENKIY
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HMYKHEM IOBEPXHOCTBIO KJETKM IIPOCTeHIlNero U MOBEPXHOCTHIO Cy6-
c¢TpaTa, 10 KOTOPOMY OHO IIOJI3eT, CYIIeCTBYeT B3aMMOJelCTBHEe Ha
MOJIEKYJIAPHOM ypoBHe. IIo X MHEeHWI0, HA IOBEPXHOCTH KJIETKU MMe-
I0TCA 0co0ble yYacTKHM, KOTOPbIe KaK Obl «ILEIJIAIOTCA» 32 MOJEKYJIb
cybcTpaTa. ITH Y4YacTKM MOTYT IIOTOM IlepeMelaThCA 10 MeMOpaHe
B HallpaBJIEHUM, IIPOTUBOIOJOXKHOM ABHIKEHHIO, a 3a CUeT TOro, 4UTO
OHM «CIEIJIEHbI» C CyOCTpaTOM, KJIETKA IOJYy4YaeT IOCTYNaTeJlbHOe
ABMIKEHUE BIiepel, He MeHAsA GopMbI ¥ 6e3 JIOKOMOTOPHBIX OpraHeJLI.
ITonyyaeTcsa HEUTO MOXOXKee HA I'YCEHUIY TAHKA, B POJIM KOTOPOH BBI-
CTyIlIaeT BCA NOBEPXHOCTD KJIETKH.

IIpoBepuau aTy runoresy, «oGCLINIAB» KJETKM INPOCTEHIINX KpPO-
IIEYHLIMU (OKOJIO OJHOTO MHKPOMETPa AMAaMeTPOM) IIJIACTHKOBBIMH
mapukamu. OKasajoch, YTO TaKHUE MAaPUKHU, BO-TIEPBLIX, NPUKPEILIA-
I0TCA K IIOBEPXHOCTU KJIETKH, & BO-BTOPBIX ~— JABIDKYTCA 10 Hel. ITO
MMOATBEPAUJIO HAJINUMe Ha [IOBEPXHOCTH KJETKHM 30H B3aMMOJEMCTBHSA
¢ cybcTpaToM, KOTOPBIE MOI'YT ABUTATHCH.

Ho na sToMm Ilpacton 1 Kunr ue ocranosuiucs. Ux sauHTepecoBas
¥ BO3MOYKHBIH MEXaHW3M, KOTODPBINM NPUBOAMUT K IIE€PEMEIeHNIO B3au-
MOAEHCTBYIOIIUX ¢ CcyOCTPATOM YYacTKOB [0 KJETOYHOH MeMmOpaHe,
U Takasd MOJeJIb TOXe OblJIa UMY IPeJJIOMKEHA.

Mbur yxe YIIOMMHAIK O HAJWYMM aKTHHA M MHO3uHA y ameb. IIpo-
cToH ¥ KUHr cyuTaoT, YTO ¥ OpU CKOJNBL3AIIEM [IBUXKEeHHU 6e3 3THX
6enxoB He obxoxutcsa. IIpoBepuau 3To NpocTo — N06ABUB B CPedy CO
CKOJIB3ALIMMU IPOCTENINI UMY HADKOTUYECKOE BEIeCTBO U TOXAMa3HH,
KOTOpOe NoJaBJIAET B3aUMO/leiicTBHE aKTHHA U MUO3UHA. B peayJabrare
ABMYKeHUe KJIETOK IPeKPaTUJIOCh (KaK ¥ IBUKEHMe JIACTUKOBBIX Ia-
PHUKOB 110 IOBEPXHOCTH KJIETOK).

CxeMa croabxeHus o Ilpasctony u KuHry BeITAAIUT CIeLyIONUM
obpasom. ITox rieTouHO# MeMOpaHON PaCMONOKEHL MOJIEKYJbl MUO-
3UHa, KOTOPble OJHUM KOHIIOM CBA3AHBI CO CI[EILJIEHHBIMU C Cy6eTpaToM
MOJIEKyJIaMH Ha IIOBEDXHOCTU MeMOpaHbl. [IpOTUBOIOJIOKHbIE KOHIbI
MOJEKyJ MMO3UHA HAIPABJIEHbl K aKTUHOBLIM (PUIAMEHTAM, PACIIOJIO-
YKeHHBIM BJ0Jb TIOBEDPXHOCTH KJIETKH. 3a CUET dHepruu Mojexkyn ATd
9TU KOHIIBI MOJIEKYJ] MHO3WHA CKOJIB3AT OTHOCUTEJIHbHO (PUIAMEHTOB
U «TSHYT» MOJIEKYJIbI Ha IOBEPXHOCTH MeMOpaHbl, 4TO 1 obeclieunBaeT
JABUKEHHUeE,

Broosne Bo3MOKHO, UTO U KJIeTKa aMebbl ABUMKETCA 34 CUeT TAKOTO
Ke MexaHuszMa. Ho BOBHMKAET BOIIPOC — a 3a4YeM TOTAA IICeBAONOLNN?
BeposaTrHo, B nepBylo ouepenb ANA NUTAHUA, TAK Kak amMeba nuTaeTcs
nyTeM (haronuTosa, OXBaThIBas AOOBIUY IICEBACNOAUAMU, BHYTPH KO-
TOPBIX U3 KJIeTOUHON MeMOpaHBI G OpPMUpPYeTCH NUILEBasd BaKyoJsb. Hy,
U AJIA IBMXKEHUS OHM HeOOXOAUMBI.
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Jlexo B Tom, 4TO camo 1o cebe CKONb3sLee ABUKEHUE He TT03BOJLA-
€T IPOU3BO/IEHO MEHATH HallpaBJleHue. BeposaTHo, N0dTOMY 0HO cOoXpa-
HHUJIOCE, B OCHOBHOM, Y TaPa3UTUUYECKUX MPOTHCTOB, /LIS KOTOPBIX HAa-
IpaBJienue ABUKEeHUA GOIBIIOT0 3HAUEHU A He UMeeT. I[Iporie naccusHo
ABUIaThCHA, C TOKAMU KPOBU, Hanpumep. Tak 4To, BOSMOXKHO, LJISA TOrO
4TOOB! «IIOBEDHYTB» B HYHOM HAIIPABJIEHHUH, amMeGbl U dopMuUpYIOT
IICEBJOMOIUH.

Hro KacaeTcs JKIYTHKOB U PECHUYEK, TO 10 CTPOCHUIO OHU OYEHD I10-
XOAM, TAK KAK B €I'0 OCHOBE — OCEBAs CTPYKTYPA M3 COKPATUMBIX MUKDO-
TpyfBouer u3 Geska TyGyauHA, KOTOPHIX B HOpMe MMeeTCs IeHTpaJIbLHAs
napa u JIeBATh IepHPEepUYECKUX Hap. ITa 0COGEHHOCTh YHUBEPCANLHA
AJIA BCEX SYKAPUOTHBIX OPIraHU3MOB, UTO CBHJIETEILCTBYET 00 X POACTBE.

JKryTHKN 1 peCHUYKY 0/1eTEI MeMGPaHON U UMeIoT 6a3a/IbHbIE Telh-
[a, OT KOTOPBIX OTXO/ST Pa3JIN4YHble JOTOJIHUTEIbHEIE CTPYKTYPHI.

H3-3a cxofcTBa 06IETO CTPOCHUS U MEXAHU3MA COKpAalleHUusA pec-
HUYKN K 2KIYTUKA CIICHUAJINCTEI, U3yYalollue JBUKEHNEe IPOCTERIITNX,
Alake Ha3bIBAIOT UX OOIIUM TePMUHOM — YHAYJIHIIOAUS . Pasauuus cBo-
ASATCA K TOMY, YTO pabOTalOT PECHUYKH U XKIYTHUKY [10-PAa3HOMY, COOT-
BETCTBEHHO, y HUX OTJIMYAIOTCH HEKOTOPBIE AeTaJy CTPOSHH L.

B riraBe 06 sBrieHe yaxe yIOMHUHAJIOCH, YTO JKI'yTUK CIOCOOEH K ca-
MBIM Da3HOOOPA3HBIM [IBUKEHUAM, JaXKe Y OXHOTO BHUAA IIPOTHUCTOB.
A pecHUYKH, HAOBOPOT, CIOCOGHLI TONBKO K TOMY, 4TOOBI crubarncs,
a IIOTOM pasrubaThes B OAHOHN MJIOCKOCTH. TaKoe [BUKEHNe HA3bIBAET-
cst rpebHol yaap. IIpu 5TOM pECHUYKH, KOTOPBIE PacnoJIoXKeHbl B O4UH
PAZ (TaKO# pAJ HA3BIBAIOT KMHETOH ), COKPALIaI0TCs (HaKJIOHAIOTCSA) TIO
ouepenu, oaHa 3a Apyrov. Y pasrubaTbca OHM HAYMHAIOT 110 odepeam.
B pesynbrare, ecsin cMoTpeTs Ha KUBYIO UH(}Y30PUI0, BUJHO, KaK I10
€€ TIOBEPXHOCTH [IPOXOJSAT BOJIHBI COKPALIEHU I PECHUUEK, II0X0XKIE Ha
BOJIHB! M3 HaKJOHTIOMIMXCS cTebsel, KOTOphle IOL AeHCTBUEM BeTpa
BOBHMKAIOT Ha IIIEHWYHOM mnoJjie. Takue coriiacoBaHHbIe PECHHUUYHEIE
COKDALIeHN TAK ¥ HA3BIBAIOTCA — MeTaXPOHAJbLHBIE (T. €. IIOCJeL0Ba-
TeJIbHBIC, CO CABUTI'OM BO BPEMEHH) BOJIHBI. A CMeHA HANPAaBJICHUS MJIN
XapaKTepa JBHKeHUs 00eCTIeYuBaeTCA TeM, YTO HAlIPpaBIeHe rpeGHOro
yAapa MeHSeTCA Ha IIPOTHUBOIOJIOMHOE HJIK « BKIIOUAITCA» OTIeIbHBIE
PeCHUYHBIE MTOJIA, I'le PECHUUKH DPACIIOJIOXKEHBI o-pasHoMy. Tarux
PECHUYHBIX II0JIEH Ha TeJle UH(Y30pHUH 06bIYHO HECKONBKO.

MNMokpos.b! Tena

CHapy»Ku KJeTKa IpocTeHuinx OKDY’KeHa TPeXCJIOoWHOU memOpa-
Hoil. MemOpaHa 3aI{MIAET COLePHUMOe KJIETKH OT BHEIITHUX BO31en-
CTBUH, Uepe3 Hee jKe OCYIIECTBJSETCH B3aHMOJeHCTBHE opraHuama
C BHEILIIHEH Cpenoi.
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IToepx KyIeTOUHOH MeMOGpaHbl PACIIOJIOKEH CJIOH, KOTOPBIH Hasbl-
BaeTCs MIMKOKaAJIUKC. Ha repBblil B3rIsi][, 9TOT TOHKHI CJI0H YIJIeBOLOB
He IIpeACcTaBisAeTcA BaXXHbIM. Kak Obl He Tak! B aToT cs10it MoryT BeTpa-
UBaThCA DA3JIUYHBLIE MOJEKYJIBI: B DPE3YJBTATE IIPOTUCTHI CIIOCOBHBI
pacnosHaBaTh BellleCTBa, YTO0ObI u3beraTh UM, HA000POT, HAXOAUTL UX
(ecsiu oHU cBeJOOHBL), UTOOLI y3HABATDH 0cobeil CBoero Buja ¥ HAXOIUTh
YKEPTBY — [UIS XMIIHUKOB, UJIN XO3AUHA — JJIA [1apasuTos (0 TOM, KaK
[IpocTeillIne 3TO JesaloT, ocobulil paccKaa). B 3ToM ke cyioe MoryT Ha-
KalJUBaThCA PA3JIMYHble DACTBOPEHHBIE BeIlllecTBa M3 OKpYyKaloleil
CpeJbl, KOTOPBIE 3aTeM IPOHUKAIOT B KJICTKY IIyTeM IIMHOLNTO3a. Tak
MUTAITCH IPOTUCTHI, Y KOTOPBIX HET pra. T'aK 4To Bce y nmpocTeHinux
OpPraHHU30BaHO OYEHb BKOHOMHO — Jla’Ke IIPOCThIE CTPYKTYPHI BBIIIOJ-
HSAIOT MHOT'O CJIOXKHBIX QYHKIIMHA.

Ho oTum BHellHHWe CTPYKTYpPbl NIPOTHUCTOB He OTPAHUYHBAIOTCS.
Y MHOrUX HpOCTeHIIMX MMeITCs Kakue-nubo CKeJeTHble 06pasoBa-
HUA, KOTOPBIE CIYKaT JJIsI 3AlllUThl OPTaHU3Ma OT BHEIIHUX BO3/eH-
CTBUH (MEeXaHUUYECKUX, XUMHUUYECKUX, HANIAJeHUS XUIIJHUKOB), & TAKKe
BBIIIOJIHAIOT POJIb TBEPJABIX OMOPHBIX CTPYKTYP.

Crener mpocrediux GbIBA€T OPraHMYECKMM M HEOPTraHHYECKUM
(MUHEpPAJILHLIM).

Haubousee pacnipocTpaneH HapyKHBIH CKeJleT U3 KOMILJIeKca Oeka
C YIVIEBOJOPOAAMHU (IJIMKOIPOTEUHA), KOTOPbIA HA3bIBAIOT IICEBILOXMU-
THH, HJIM TeKTHH. M3 TeKTHHA COCTOAT PaKOBUHBI HEKOTOPBHIX MHQY-
30pUi. ¥ HEKOTOPBIX IIPOTHCTOB HMMEETCS HAPYKHBIH cKeseT, obpa-
30BAaHHBIA He TEKTHHOM, a MYKOIOJIUCAXapuaaMu. ¥ »KI'YyTHKOHOCILEB
Aubodaresar uMeeTcs 0600uKa U3 KJeTyaTKku. KpoMe Toro, meso-
JIO30MONO0HBIE BEIIECTBA — IE€MHUIIEJIIOJI03bl — BXOJAT B COCTaB Ha-
PYKHOro cKesera UH(DY30pUH, OOUTAIONINX B KMINEUYHUKE KOIBITHBIX
"KUBOTHBIX.

Heopranuueckuil ckeser 06bIYHO IpeACTABASAET CO60H MUHEpaIb-
HbIE OTJIOXKEHU S HA ITIOBEPXHOCTH OPTaHUUECKOro cKeJsera. Yaie scero
STH OTJIOYKEHUA COCTOAT U3 KpeMHeseMa (510,) MM yrieKucioro Kaib-
nus (CaCO,). s xpemHeseMa COCTOAT aKypHbIe BHYTPEHHUE CKeJIeThI
OOJIBIIMHCTBA PAZUONAPUN U HAPY)KHBIE CKeJIeThl COJHEUHHKOB. M3
YIUIEKHCJIOTO KaJdblusa 00pasyroTcsa PakOBUHBI (popaMuHHPeEp U KOK-
konuropopur. OgHako y hopaMUHH(DED PAKOBUHBI TaKiKe COLEPKaT
KpeMHe3eM, CePHOKHUCJBIH MarHuil u Jpyrue IpuMecH. ¥ T'MTaHTCKHAX
ri1y0OKOBOAHBIX IPOCTERINUX — KceHOo(puodopeir — B CKeJIeTHBIX 060-
JIOUKAaX COIEpPIKUTCA Dapuil.

K ocoboii pasHOBHIHOCTH HAPYKHOr0 CKeJeTa OTHOCATCH IIUCTHI,
XUMHUYECKUH cOCTaB U CTPYKTYPA KOTOPBIX YACTO HAEHTUYHBI « HACTOA -
IUM» CKeJeTaM. MI3BeCTHBI I{UCTHI U3 TEKTHUHA, MYKOIIOJUCAXapU 0B,
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CTpoenne kiaeTku nmpocTeifnrnx.
Cxema cocraniena u3 opraneJut
Pa3HBIX NPOTUCTOB — ameo,
JKPYTHKOBBIX, HHGY30pHit.

1. IInazmannema.

2. lluronaasama. 3. fAapo.

4. Yapyrunoaua ((KryTHk).

5. cesaonoauns. 6. Knerounstit
por (xuroctom). 7. Komineke
Foapmxu. 8. Mutoxonapns.

9. Kpucrs (m1acTunuaTteie).
10. CoxpaTnTenpHas BAKyOTIh.
11. TumerapuTeIbHAT BAKYOIB.
12. OuponnazmaTuueckasn
ceThb. 13. IKCTpyCcOMBI.

14. Mukporpy6ourcu.

15. MukpodunamenTsl
(pucynox Anacracun Boarunoii)

B CTEHKAX IINCT HAaXOJUJIHU LEeJLIIONO0-
3y, KpEMHe3eM UJIW CUJINKATHEIE I1J1a-
CTUHKHU, OTJIHYUSA CBOAATCA K TOMY,
UTO UMCTBI — 3TO IIe IMOCTOAHHBIE,
a BpeMeHHble 00pa3oBaHuA, KOTO-
pble MOABJIAIOTCA TOJLKO HA MEPUOJ,
Pa3MHOXKEHHNs, pacceJeHusA UJIU He-
0JIarONPUATHLIX YCJIOBHH BHeLIHeH
cpegbl. Ocobenno uacTo crocobHOCTD
K WHIIUCTHPOBAHUIO AeMOHCTPUPYIOT
IIOUBEHHLIE U IIapasuTHUECKUe LpPo-
cTedInue.

OpraHennsl 3aWnThl U HananeHus

Iox HapyxHON MeMm6panoit MHO-
TUX IIPOTHCTOB HAXOAATCA CIEIU-
aJbHbLIE OPTaHeJIbl, KOTOPbIe Ha3bl-
BAalOTCA JKCTPYCOMBI. ITO — OKpY-
'KeHHble MeMOpaHO#l CTPYKTYpHI,
KOTOpPHIE I10]] BO3LeHCTBUEM BHEIIHe-
o pasjgpaxeHNsd BeIOPACLIBAIOT CBOE
CoJiepKMMoOe Hapyxy. B macrodiiee
BpeMsi u3BecTHO OoJlee JNecsTu pas-
HOBU/{HOCTEH BKCTPYCOM, KOTOPEIE
MMEIOTCA Y PA3HBIX BUJOB MKI'YTUKO-
HOCIIeB, CapKOIOBBIX, WH(Y30PUH.
HagrniBaioTcsl OHU 110-pasHOMYy: TPH-
XOIUCTEI, TOKCUIIUTEL U T. II., 4 CJIy-
JKaT IS OTPasKeHWs HalaleHUS
XUIIHUKOB WM, HA0G0OpPOT, JIOBJIU
NOOBIUM, a TaKKe MPUHUMAIOT yua-
CTHEe B IIOCTPOMKE I[UCT.

Hanpumep, korga wundysopus-
TydenbKa IIPOMJILIBAET MMMO XHIIl-
HOU WH(PY30DHU — JULUHUYMA,

XUUHUK, [PUKOCHYBINUCE IEPEJHUM KOHIIOM TeJa K IIOBePXHOCTH
Tena Ty(eJbKH, BhICTPETUBAeT 0COOble dKCTPYCOMBI-TOKCHI[UCTEI, CO-
Aeprrallive TOKCHHBL. BejHas xepTBa 0Ka3bIBaeTCA M MPOUHO MPUKPEII-
JIEHHOM K TeJly XUITHIKAE, U Iapalu30BAHHON, [IOC/IE Yero moeaaeTcs.
Ho ecsu samurnas cucreMa mapameruu (sKCTPYCOMBI, HMeHYyeMbIe
TPUXOUHUCTEI) cpaboTaeT paHbile, y Hee eCTh INAHC U30eKATh rUbean

H yApaTh OT AUAUHHUYMaA.
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ABTOpY IPUXOAHMIOCH HABMIOAATE OXOTY XUIIHBIX CUAAYMX UHDY-
sopuit — cykTopuii. MHby30pus-rybenska, KOTopas HaTEIKANaChk Ha
JIOBUMEe Llynanbla CYKTOPHHU (TOXKEe BOODPYKEHHbIEe TOKCHI[UCTAMHM),
HauyuHaJjla aKTUBHO BPAINATELCS, & BOKPYT €€ KJIETKH MOABJISAJCS Cla-
60 pasINYUMBIN OPEoJ U3 BHICTPEJEHHBIX TpuxonucT. Ecau mrymaner
XHIIHUKA, KOTOPHIEe 3aXBaTHUJIHN KEPTBY, 6bL10 He GoJiee OZHOrO-Tpex
(a UX y CYKTOPUH HECKOJIBKO JECATKOB), TydelbKe 0OOBIYHO YAaBaJoCh
OTOPBATHCA U YILIBITh. MHDY30puu 061a1810T CIOCOBHOCTHIO K pereute-
panuu, II03TOMY IIOJIy4eHHbIe TAKUM 00pasoM «TPaBMbI» GBICTDO «3a-
JIeYUBAJTUCH > .

IKCTPYCOMEBI IPYTOT0 THIIAa — MYKOIMCTHI — HMEIOTCA, HAIIPUMED,
y no4BeHHBIX MHQYy30puil. IIpn Heb6raronpuATHBIX YCJIOBHUAX CJIUIU-
CTOE COLeP>KHMOEe MYKOIUCT BhIZeJsIeTCsI Ha IIOBEPXHOCTD KJIETKH, B pe-
3yJbTaTe 4ero HHQYy30pUsa OKa3blBaeTCs BHYTPHU CJAUSUCTOMN I[UCTHI.

Lintonnaama n BHyTpeHHUe opraHensbi

ITox HapYKHBEIMH CTPYKTYPaMH B KJIETKE POTHCTOB PacIOJIOMKe-
Ha IUTONJIa3dMa ¢ OOBIYHBIM HJIA 9YKAPUOTHON KJETKH HaGopoM opra-
HeJI1 (METOXOHIAPUAMU, KOMIIJIeKCcOoM I'oNbIoKH, AAPOM, JIH30COMAMH,
9HAOIIA3MAaTHYeCKOH ceTh10). Ho eCcTh M ZOTOJMHUTENLHELIE OPraHe -
Jbl, obecneunBarinue GYHKIUOHNPOBAHNE KJIETKU KAK OTHEJbHOTO
OpraHu3Ma.

ME! yoke YOOMHMHANH, YTO KJIETKA
IIDOTUCTOB COMEPKUT MUTOXOHAPHUU.
KTo DOMHHT WIKOJBHYIO IIPOrpaMm-
My, 3HAET, YTO MUTOXOHIPHUH — 3TO
OKpYTJIble TeJblla, UMEIIue Hapy K-
HYI0 MeMOpaHy, KOTOpas COCTOUT U3
IByX cJyo€B. OT BHYTpEHHEro CJos
B IIOJIOCTH MHTOXOHAPUH BBICTYIIAIOT -

' BLINSAYMBAHMA — KpHUCTHL. IlpocTpaH-
CTBO MEXJIY KPHUCTaMH 3allI0JTHEHO Be-
I1eCTBOM, HA3BIBAEMEIM MATPHUKCOM.

MuToxXoHIPHUYN ABIAKTCA MECTOM
npousBogcTea AT® m 3a 3TOT CUeT
06ecIIeunBaOT BHEPruell KJIeTOYHbIe
opraHoupghsl M KJeTky B nesom. ITo-
9TOMY HIX eIlle Ha3bIBAlOT «dHEepreTu-
4yeCcKOH ¢HabpuKOi» KIETKHU.

Kpemunerbiit m’apymnmﬁ cKeJieT
NMPEeCHOBOTHOI'O COTHEUHHKA
Polyplacocystis ambigua

Te, KTO He IPOMYCTUJ IPEABIAY- (CKAHMPYIOWAS 3IeKTPOHHAS
Imy»o TrJaaBy, 3HAWOT, YTO MHTO- MHMKPOCKONHA, MUKPO(OTO
XOHAPHMM He Yy BCEX MPOTHCTOB Jlropmuast Fanonosoit)
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onuuHakoBel. Ho oxassiBaercs, oHM ecTh He y Beex npocrendmux., Mu-
TOXOH/JPHUHU OTCYTCTBYIOT Yy aHA3POOHBIX IIPOTUCTOB, T. €. T€X, KOTO-
PBI€ He UCIIOJIb3YIOT KUCIOPO/ A/ AbIXaHU. ITO OGUTATETH JOHHBIX
WJIOB, IIOYBLHI U NTapasuThl. Kakoe-To BpeMs fake CIUTAIH, UTO OTCYT-
CTBHE MUTOXOHJPUH — 3TO NPUBHAK APEBHOCTH UJIH IPUMUTUBHOCTH
TAKUX OpPraHu3MoB. Ho okasasiock, 4T0 y HUX ecTh CBOU OpraHeJJIbI,
KOTOpBIE IT0X0XU HAa MUTOXOHAPUY, HO He UMEIOT BRIPOCTOB BHYTPEH-
Hed memOpaHbl — KPUCT. DTH OpraHesabl HA3bIBAIOT TUPOTeHOCOMA-
MU. Ay TeX aHa9POGHBIX IPOTUCTOB, Y KOTOPBIX HET U THIAPOreHOCOM,
00HApPyIKUJIU 'eHBI, OTBEUAIOLIHE 32 CUHTE3 MeMOpaH MUTOXOHIPUH.
To ecTb aHa®pPoBBI KOrZA-TO MHUTOXOHJPUHU UMEJH, HO YTPATUIN HUX
BTOPHUYHO. A I'HIPOTeHOCOMBI Cefuac CUUTAIOT PyAMMEHTaMH MUTO-
XOHJPHII.

Ecsu mabrogars skuBbLIX npocTeHmux, y BONBIIMHECTBA U3 HUX XO-
POIIO 3aMETHBI COKPATUTENbHbIE BaKyoan. X MoskeT 6uIThL ogHA, ABE
(xax y MH(PY30pUH-TY(PeIbKHN) UK HECKOJIbKO, Y HEKOTOPBIX UH(DY30-
PHUH 10 HECKOJBKUX JeCATKOB.

CoxpaTHTenbHas BaKyolb — 3TO BOBCE He IIPOCTOH NY3BIPEeK
€ *KUAKOCTBIO, CHOCOOHBIN COKPAIIATHCHA, KAK 5TO BUIAHO IOJ CBe-
TOBBIM MHKDOCKOIOM. Ha camom mese, kpoMe BuaguMoro Iy3LIpbKAa
CYHUI€CTBYeT LieJIblil KOMIIJIeKC OPraHesN, KOTOPbIH TAK U Ha3bIBa-
€TCH « KOMIIJIEKC COKPaTUTeJIbHOU BaKyonu». Bosje co6¢TBEeHHO co-
KPaTUTEJbLHOR BAKYOJIH PACIONOMKEHO CJAOMKHeHmee obpa3oBanue
N3 MHO€CTBa IIy3bIPbKOB PA3HOTO THUIA UJM U3 Tpybouek. Ma-3a
HEKOTOPOro CXOLCTBA ¢ I'y0KOH 3Ty CTPYKTYpy HA3BAJU CIIOHTUOM
(ot maTuHCKOrO Sspongia — ryb6ka). Cuuraercs, uTo KUAKOCTEL U3
QHUTOIIA3Mbl HAKATIINBAETCA CHAYAJNA B CIIOHTMOME, U3 KOTODPOTO
HanmpapjsaeTcd B BaKyoJb., Bakyosb u mopa cokpaTurennHoil Ba-
KYyOJy, KOTOpasa HaXOAUTCS Ha HapyKHoH MeMmOpaHe, OKPY’KeHBI
CJIOJKHOH CEeThIO U3 MUKPOTPYGOUeK, 3a cueT paBGoTh KOTOpOIii, Be-
POATHO, IPOUCXOAUT COKpalleHue Bakyoau. Ho, kak Bugure, npu-
XOAUTCS BCe BpeMA [eaTh OTOBODKU: «CUHUTAKIT», «BEPOATHO».
Heno B ToM, 4TO MeXaHU3MB! PAGOTHl MHOTHX OPraHesJ s U UX KOM-
[IIEKCOB, B TOM UMCJie COKPATUTEIBHON BAKYOJIH, A0 CUX IIOP IIJIOXO
U3yYeHsl.

DYHKIUA COKPATUTENbHLIX BaKyOIed — IO JAEPKAHUE B KJICTOU-
HOM TeJie IIPOTUCTOB ONTUMANBLHON KOHIIEHTPALLUU colell. Ecau rako-
BYIO HE IIOAJIEPIKUBATH, KJIETKA, 34 CUET TOT'0, YTO KOHILEHTPA U CoJelt
B HeHl BhIIIe, YeM B OKPY>KaIomieil BoJe, B KAKON!-TO MOMEHT MOYKET GLITE
IpOCTO pasopBaHa BHYTPEHHUM OCMOTHYECKHUM JaBieHUeM. IloaTomy
COKPATUTEJLHBIE BAKYOJM BCerJa ecTh y NPEeCHOBOAHEIX IIPOTHCTOB
U laJIeKOo He BCeraa — y MOPCKUX.
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A BOT 4aCTO IPUIIMCHIBAEMYIO COKPATUTEABLHBLIM BAKYOJIAM BhIIEJIH-
TeJIbHYI0 QYHKIHWIO OHU, CYAS II0 BCEMY, He BBINOJIHSAIOT. OTKy/a B3s-
JIOCh M KaK I10I1aJI0 B IIIKOJIbHbLIE U, HHOTZA, BY30BCKHUE YUEOHUKH 3TO
3a0sTy’K/IeHue, HAM HEU3BECTHO.

NuraHue

Henpemenunas 0co6eHHOCTL »KMBOTO OPTaHM3Ma — OTO NHUTAHMUE.
IIpoTucTel TOXE AOMKHBI MUTATHLCSH, U 110 CII0cO0aM IUTaHUA OHU OUEHb
PasHoo6pas3HbI.

Bo-miepBBIX, cpefy IPOCTEHIINX €CTh ABTOTPO(MLI, KOTOpPHIE IUTAa-
I0TCA IyTeM (pOTOCHUHTE3A.

Bo-BTOpHIX, reTepoTpodHble IIPOCTEHIINE TOXKE IOEJAIOT ITHIILY
BHEIIHE [10-pa3HoOMY.

Kak snaror BHUMAaTeAbHBIE UATATENY YUeOHUKOB, KpOMe COKpPATH-
TEJBHBIX BaKyoJeHd B IIUTOIJIAa3Me IreTepoTPOMHBIX IPOCTEHIIINX HAX0-
AATCA BAKYOJHU IUIIEBAPUTENbHBIE, IIPUYEM HE3ABUCHMO OT TOr0, KakK
STH NPOTHUCTHI IUTAIOTCA.

AMe06bI, KaK HM3BECTHO, [IUTAIOTCS IyTeM (arouuTosa. Ilpu srom
YA OXBATLIBAETCA IICEBAOIOAUAMU CO BCEX CTOPOH, YACTh MeMOpa-
Hbl aMe0bl CTAHOBUTCH CTEHKOM IUIEBADUTENbHOU Bakyosu. Jlamee
B BAaKyOJb M3 UUTOIJIA3MbI IIOCTYIAIOT [TUIN€BAPUTENbLHBIE (DEPMEHTHI,
nyifa IepeBapuBaeTcsA, a HellEPEBAPEHHBIE OCTATKY BLIODPACHIBAIOTCHA
U3 KJeTKku. MeMOpaHa BaKyoJy Mpu 3TOM paspyllaeTrcd, HO ee par-
MEHTEI [I0TOM UCIIOJIb3YIOTCA AJs TOCTPOEHUA HOBBIX MeMOpaH.

Hpyroii ciocob nutanua amedbl — 3T0 MUHOUUTO3. IIpoucXonuT OH
HECKOJIBKO CJIOXKHee, UeM 3TO OMUCHIBAETCA B LIKOJLHOM yuebHuKe., Ha
IIOBEPXHOCTH IVIMKOKAJIWKCA HAKAILJIMBAIOTCS OPraHnyecK e BelllecTBa,
KOTOpBIE€ PACTBOPEHE! B Boje. HacTh HApYKHON MeMOpaHbI BIISYWBAET-
Cfl, ¥ TaKUe BEIeCTBa, BMECTE C HEOOJILIIIUM KOJUUYECTBOM KUILKOCTH,
OKAa3bIBalOTCA B MUIIEBAPUTENLHON BaKyOJU, KOTOpAsa OTJIUYAETCH OT
0OBIYHOH TOJIBLKO KPOILIEYHBIMU Pa3MepPaMu.

Hapmo ckasate, uTo Bce pas3Hoofpasue CIIOCOGOB 3axBaTa IITHIIHU
Y Pa3HBIX TeTePOTPOMHEBIX IPOTUCTOB, II0 CYTH, CBOAUTCA K ABYM Ilepe-
YUCJIEHHBIM BapyuaHTaM.

Tak, y BODOTHUYKOBBIX KI'YTHKOHOCIIEB Ha BEpXHEM KOHIIE KJIETKHU
“MeeTCs BODOHKOBHAHOE 06pa3oBaHre — BOPOTHUYOK. TOKM »KUIKOCTH
CO3JaI0TCA ¥ HUX OMeHueM XKIyTuka. IloaroaseMple aTUMU TOKaMU IIH-
1I[eBbIe YaCTUIBI (6aKTepUH) IPUIHNIAIOT K HADY X HOM IIOBEPXHOCTH BO-
porHHuKa. Korja ux HakanJUBaeTCA JOCTATOUHOE KOJUUYECTBO, Y OCHO-
BaHUA BOPOTHUYKA 06Pa3yeTcs IICEBIONIOAUS, MEXAY HEH U [IOBEPXHO-
CTBIO KJIETKU o0pasyeTca yraybieHue. B ato yraybieHue ¢ HapyXHOH
YaCTU BOPOTHUUKA ITONAJAIOT IIMIIE€BhIE YACTULLI, IICEBAOIIOLUA UX KaK
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OBl «CJIU3bIBAET», 3aKPLIBAA ymy6neH1;1e, KOTOpOe IipeBpaliaeTcs B nu-
IIIEBAPUTENLHYIO BAKYOJIb.

IBriIeHa 3eJieHaA, KOTJa MATAeTCSA KAK reTepoTpod, 3aXBaThIBAET -
IUIIY OYTEM IIHHOIIATO3a.

HNudysopun-puabTpaTtopbl, Takue Kak HHPy3opusa-tydenbka,
KaK U3BECTHO, UMEIOT KJIeTOoUHbIH poT. OH npejcTaBaser coboit yray6-
seHUe (IJIOTKY), & 0 TOM, UTO gaJjblile, YIeOHUKH yMaasuuBaioT. Kak
MHIOYT B KOMIBIOTEPHEIX HOCOBUAX — «IIO YMOJYAHUIO», IOJyYaeT-
Cs, YTO 9TO HEKHUI aHAaJIOT POTOBOTC OTBEPCTUS MHOTOKJIETOUHBIX MU~
BOTHBIX.

Ha camom mese HUKaKHUX, KAK PAHBIIE [THCAJU AHATOMBI, «eCTe-
CTBEHHBLIX OTBEPCTUI» Ha KJETOYHOM Tesie UH(DY30puil uau ApPyrux
TIPOTHUCTOB, KOHEYHO e, Her. Hao6oporT, 11eJI0CTHOCTL KIIETOUHON MeM-
OpaHbl sABJIseTCA HeIIPEMEHHBIM YCJIOBUEM JKUBHU KJIETKHU-OPTaHU3Ma.

Cobmromaercss 9TOT IPUHIUI U IPU IUTAHUU nHPYysopuit. Lmorou-
Has BHaguHa WHGQY30puU cHaOXeHa clelUaJbHLIMK pPeCHUYKaMH,
C IOMOIIBIO KOTOPBIX ITHIIIA IOCTYIIaeT Ha ee JHO. JIHO IepeKPBITO MeM-
OpaHo#l, KOoTOpasi BISIUMBAETCH, IIPEBpPALTasich B IHUIIEBAPUTEILHYIO
BAKYOJb.

BakyoJsb OTIIHYPOBBLIBAETCHA, B Pe3yJIbTATE OCHOBAHME TJIOTKY BHOBD
OKa3bIBaeTCA NePEeKPhITLIM MeMbOpaHoii. BakyoJsb, comeprkalias MUy
UH(Y30pUH, HAUNHAET CBOI MY Th 110 KJIETOUHOMY TeJy, B 9TO BpeM I10-
CTYNIUBIIINE B Hee MUIIeBAPUTEIbHBIE JePMEHTHI AeJIaI0T CBOIO paboTy.
IlepeBapeHHass NUIlla NOCTYNAET B IUTOIJIA3MY, BAKYOJb ¢ HelepeBa-
PEHHBLIMU OCTATKAMU MOAXOIUT K ONPeeIeHHOMY YYacTKYy HapyKHOU
MeMOpaHbl (KOTOPLIH paHbllle HA3LIBAIU «IIOPOIIUILA», a celiuac GoJiee
HAY4YHO — I[MTOIIPOKT), TOE €€ COJePIKUMOe BBIBOAUTCSI U3 KJETKH,
a caMa BaKyoJIb paspyuraercs, ee ¢parMeHThl IBUKYTCA K TVIOTKE, T'Ie
U3 HUX hopMupyercsa MmeMbpaHa HOBOI BaKyOJIH.

MNuadye IpouCXOAUT IMUTAHUE XUMIHBIX uHGY30puit. Yxe ynomsa-
HYTBHIH TUAUHUYM UMeeT Ha IepeJHeM KOHIle Teja BBIPOCT, KOTODBIN
HasbIBaeTcs «xo0boTox». Ha HeM pacmosiosKeHbl 9KCTPYCOMEBI, KpoMe
TOT0, caM X000TOK crtocobeH BBOPAUMBATLCA BHYTPb TeJja, AJA 4ero Uc-
MOJIb3YyeTCA CJOMKHAA KOHCTPYKIMA U3 MUKpPOTDPYyOoueK. B peayabTaTte
napaju3oBanHasg IUAUHUYMOM MHPY30pHUA BMecTe ¢ X000TKOM BBOpa-
YHUBaeTCA BHYTPD Teja XUIHUKA, OKA3bIBasCh BHYTPU KDYIIHOHN TUIIE-
BapUTEJILHON BAKYOJIH.

Xutigele HHPYI0PUU-CYKTOPUY BMECTO PTa UMEIOT cIelHaJbHble
IIYIAaNblld, a HEKOTOPble XUIITHBIE »KI'YTUKOHOCIBl CHaOYKeHbI Ha IIe-
pegHeM KOHIe TeJla OpraHe IO — KOHOUIOM, KOTOpas OpraHu30BaHa
CXOJHBIM CO IIYNANbIIAMU CYKTOPUM 00pa3oM. 3a cueT paboThl MUKPO-
TpyOOUeK HIymajiell UJIU KoHouJa HeboJbiue (parMeHTbl KJETKU



lnaBsa 5. Knerxa-oprann3m 69

JKEPTBLI TDAHCIIOPTUPYIOTCSA B TEJIO XUIHAKA, e OKA3LIBAIOTCSA B IIH-
1leBApUTEJbHBIX BaKy0JIsX. BHelllHe 9TO BBIMISAIUT TaK, OYATO »KepTBa
BLICACBIBAETCH XUIHAKOM. OTCIOZa, B YACTHOCTH, ¥ Ha3BaHHUe UHPY30-
pHUI -—— CYKTOPMH, T. €. «COCYIIHE». ]

BeposiTHO, Hexorophie MHPYIOpPUH MOTYT MMUTATHCA M IIYTEM IIH-
HOIIMTO34a, TAK KaK UX yJaeTcd YCIENIHO COAEP’KaTh B J1aGOpPaTOPHOH
cpefle, KOTOPAsA He COJMEPKUT «TBePAOH» IHIM, a TOJbKO Habop pac-
TBOPEHHLIX B BOJe aMUHOKUCJIOT. TaK Ke IUTAITCH [MapasuTUYeCKHUe
MHQY30pUU-acTOMATHI (T. €, 6e3POThIe), KOTOPbIE OOUTAIOT B KPOBU XO-
351eB ~— DECIIO3BOHOYHBLIX »KUBOTHBIX U aMPUOHIi.

OxHa M3 3ajja4, KOTOPYIO HOJIXKEH BBIIOJHATL OPraHU3M,— JTO
3alllMTa OT NIPOHUKHOBEHUS B Hero 00JIe3HETBODHBLIX, a TO M BOBCE
CMepTeJbHBIX NapasuToB. [JA NOPOCTEHINIUX TAKOBBIMH SABJISIOT-
CA BHYTPHMKJIETOUHBIE [IaPA3HUThHl — IMIPOTHCThI, BUPYCHI U GAKTEPUH.
Y MHOTUOKJIETOUHBIX OPraHU3MOB 5Ty (3AIUTHYIO) (PYHKIUIO BbI-
nonHaeT UMMyHUTeT. OKa3bIBaeTCsA, €CTh CBOA MMMYHHAs cCHUCTeMa
U Yy IPOTHUCTOB.

CyiuecTByeT HECKOJBKO IIyTei, KOTOPLIMU [IAPA3UTHI IPOHUKAIOT
B KJeTKy npoTuctoB. Ho HaubGosiee pacnpocTpaHEHBI U3 HUX IBA —
Jn00 apa3uT NPOJeSbIBAeT IPOXOJ B HAPY»XKHOU MeMOpaHe KJIeTOYHO-
I'o Tejla X03AUHa, MO0 IPOCTO «IIO3BOJSAET» ce06d IporJoTuTh. U B TOM,
U B IPYroOM cJyuae «IpUIIeJiel» OKPYKaeTca MeMOpaHoi, T. €. OKa3bl-
BaeTCHA BHYTPH BAKYOJIH.

OOBIYHO 3TO BAKYOJIb IUII[€BAPUTEJbHAA, TAK KaK yA00Hee He Ipo-
CTO YHUUTOXKUTH arpeccopa, a mnepeBapuTh ero. Ho u mapasur «He apem-
JeT». Byayuu 3a MHJIJIMOHBI JIET 9BOJIIOIMU aJAlITHPOBAHHBIMUA K Ta-
KOT'O pofa 3alljure, MHOTHME BHYTPUKJIETOUHLIE IAPA3UThLI, TAKHE KaK
MHKPOCIIODUAMY WU CIOPOBUKY, «HAYUMJIUCH» BHOCUTH COOCTBEHHBIE
U3MeHeHUs B MeMOpaHy BAKYOJHU TaKUM 0Opas3om, UTO OHA CTAHOBUTCHA
HEIIPOHUIIaeMOH JIJI TUIeBAPUTENbLHBIX PEePMEHTOB KJIeTKN-X03ANHA.
B pesysbTaTe BaKyoJb yKe He MUIIleBapUTeNbHAA, a, Ha060poT, 3a1u-
1jaeT napa3nTa, HeceT ero B cebe. Ty BAKYOJIb TAK ¥ HA3BLIBAIOT — CUM-
6uodopHas, T. e. Hecylllasa CUMOUOHTA.

Kak Ham yske u3BeCTHO, B CUMOUOMOPHBIX BAKYOJIAX HAXOLATCH HE
TOJBKO ITapasuThl, HO M MOJIe3Hble UM Ge3BpefHble CUMOMOHTHI IIPO-
THUCTOB.

ﬂﬂeprlﬁ annapart v pa3MmHOXeHue

IToCKOABKY IPOTUCTHL — 3YKAPUOTHI, TO BCE OHU UMEIOT XOTH ObI
OOHO AApo. Aapa MPOTUCTOB COCTOAT U3 TAKHUX K€ CTPYKTYPHBIX KOM-
IIOHEHTOB, YTO U A1pa KJIeTOK MHOTOKJIETOUHBIX,— SAePHOM 060JI0UKH,
XpOoMaTHHAa, AAPLINIEK, KAPUONIa3Mbl M PA3JHYHbIX BHYTPUALEPHBIX



70 31 HENPOCTLIE NpOCTEHIMEe

BRAIOWeHWH. Pasnuunsa Kacarores pasnoobpa3nda (hopM S/ep U UX 9uc-
Jla B OHHOM opranydismMe IpoOTHCTORB.

BonbmuneTro npocreidmnx ogHoaAepHbl. TAKOBLI II0UTH BCe HIY-
THKOHOCILBEI U MHOTHEe capxogoBbie. Oanako MOCTATOYHO 4acTo BCTPE-
YaTCA U MHOTOAAEPHRIC BHALI. ¥ MHOTHX IIPOTHCTOB CO CHOMHLIMH
JKUBHEHHBIMH IIHKJIAMH OJITHOSJEePHBIE CTAJHHM Hepe/VIOTCA ¢ MHOTO-
SAEPHBLIMH, KaK 3TO YacTo OuiRaeT ¥ popamunudep,

IlopaBasnwiiee GONBUIMHCTBO MHOMOSAAEDHBIX NIPOTHCTOR HMeEIT
MopdOTOTHYeCKH M (DYHKIIHOHATIBHO OHHAKOBLIE AJ[Pa, XOTH HX H MO~
IYT HECUHMTHIBATECS COTHH (KAK ¥ ¥MIYTHKOHOCHEB-OIANINH, TAPASHTH-
DYIOIIHX B KJOAKe WM KHIIeYHHKe 3eMHOBOJHBIX ),

Ho yuadysopuit 1 HekoTOpBIX popaMuHUdep Aapa pasJHYAITCA 110
cTpoeHuIo un byaknnu. HMerwTes Bererarusuoe apo (MM S1pa) — Ma-
KPOHYKAEYC, OTBeYalINee 34 (DYHKUIHOHUPOBAHNE KISTKH-OpraHNaMa
B IIEPHOJ MEXAY PasMHOMEHWAMH, U TeHepPaTHBHOe AApo (MX Toxe
MOMET OLITE HeCKOJIBK(Q) — MUKPOHYKJIEeYC, OTBeUaloNnlee 3a Iepefauy
HACJAeACTBEHHON HHPOPMAaIHH, B TAKHUX CIyYasgx IOBOPAT 0 AAEPHOM
AyasuaMe.

Popma Agep IPOTHCTOB HOUTH TAK Ke PagHoobpasHa, Kak popMa
HX KJeTok. BriBawT sigpa chepHyecKue, KOHHYECKHC, JIONACTHLIe,
pasBeTBIEHHDLIE, KODOHOBHIHLIE, YeTKOBHAHLIE U T. II. PasMepsl agep
¥ IpocTelIlnX TAKMe BADLUPYIOT OYeHEb IITUPOKO — OT JloJlel MUKpO-
Merpa (y nuxonporucros) go 400 muxpomerpos. CaMble KpyIHbIe
AApa HMeTCA ¥ HEKOTODRIX PaZHONAPHH — MOYTH IOJIMUIIIMMETPA,
a y ogHOro (Ipasja KpylHOro) BHAA AP0 A4Xe A0CTHTaeT 1| MM B AHa-
MeTpe.

Kpome ofecnedenusn GyHRIMOMHPOBAHUA KJETKH-OPraHM3MA,
PO, KAK MBI 3HaeM, 00eclledNBaeT X PAHeHHE U nepejady HacaecTBeH-
HOH unrdopManuy, T, €, 0IHA U3 ero BaXHeHIIMx DYHKINHA — yYyacTHe
B [IpOllecce PASMHOMKEHHS NPOTHCTOR,

J18 pasMHOMKeHHA NPOCTEMINMX XaPDAKTEPHBL B4 THIIA NPOIECCOB,
06 ofHOM U3 HUX LIOMHAT MOYTH RCE, KTO [OJYYUI CpelHee 00pA3OBa-
HHe, -~ 93T0 DRCNIOIOe PASMHOIKEHHE IVTeM AeJIeHUA KIeTKHY HABoe,

HelcTuTenbHO, 3TOT criocod pasMHOKeHus Haubonee pacnpocTpa-
HeH cpefH npocTeHIunX. B THMTUYHOM ciyyae KJIETOUHOE TeJIo TpocTeii-
IIHUX AEJIUTCHA HA JBe OJHHAKOBEIE J0YepHHe KAeTKH, ATOMY Npejle-
CTBYET IIePHOJ NHUTAHUA ¥ pocTa. KiaccHyecKHHA IPUMep — pasMHOMKe-
TiHe o0BIKHOBeHHOH aMelpl. Oueln BaKHO OTMETHTDL, UTO PA3ICICHUIO
ABYX AOUEPHUX KJeTOK BCerJa MpeJlIecTBYeT JeleHue sapa. [Ipuuem
AeJINTCH AP0 [IYTeM MHTO34.

Becmnoioe pPABMHOKEHIE IIPOTUCTOB HMEET MHOKECTBO BADHAHTOB,
Iasxe IpH IPOCTOM JIeZIEHI U HA/TBOE CYHIECTBYIOT DA3THYUA, HATIPUMED,
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B OPHEHTALNH [IJICCKOCTH Aeaenns, Tak, ¥ CApKOAZOBBIX onpeaeIeHHoH
IUTOCKOCTH [AENEHHS HET, Y SKIYTHKOHOCIIEB Je TEHUE TPOMCXOHT B IpO-
AOJIBHOM HAIIDaBIeHHH, ¥ HH(py30puil — B nmonepeudoM. Kpome Toro,
CYWECTBYIOT DA3JHYHBLIE BADHAHTH GECTIONOro pasMHOMEHHS, TaKUe
KaK IMX30IOHUS (RCTTOMHNM BO3DyAUTENH Manapuu), MHorHe uHDy30-
PHH DA3MHOMEIOTCH IYTEM [HOYKOBAHMSA, KOTJA AeJeHHe HepARHOMeD-
HO,-— HE MATEPHHCKOH KJIeTke obpasyercs HeDOMbINAA JoOUepHAR KIeT-
ka (1ouKa unH GpoAsAxKKa), KOTOPAA OT/IENAeTCH U yILIbiBaeT. B ofmemM,
H B 8TOM CJIyUae IPOTHCTE He OrPAaHMYUINChH KAKUM-JIHO0 OJHUM BApU-
AHTOM Da3MHOKEHHA.

Kak-To pesxe MOMHHAT 0 TOM, YTO B KHIHEHHLIH MK MHOTHX [IpO-
THCTOB BKJIOUYEH I1010BOH npoiece. BosMO#HO, HEKOTOPBIe [IIKOJILHLIe
YYHUTEJS CTeCHAIOTCHA 3aTPATHBATE 9Ty TEMY.

IlonoBoH mpomece y npocTeHIIMX B OCHOBHEIX CBOHX Yeprax
COOTBETCTBYET IIpOLeccy OIJIOAOTBOPEHH MHOIOKJIETOYHLIX OpPTAHH3-
MoB. Bo Bpemsa nonoeoro npomecca o6pasyioTeA TaMeThl, aHANOTH 100
BBIX KiIeToK. OHM, KaK H [I0JOBbIE KJIETKH, FAIJIOMIHDI, T. €. UMeIOT He
ABoiinol, a oguHapublil Habop xpomocom. Ho, B OTaAHYHE OTF MOIOBLIX
KJIETOK, TaMeThl MTROCTEHIIHX IPescTaBIAIT coboll caMocToATe IbHbBle
KJAeTKH-0PraHMaMbl, OHU MOI'YT OLITH BHEIIHC HEOTIHYHMMEI OT OBbIu-
HBIX BETeTATHBHEIX CTAAHH, KAK Yy HEKOTODEIX *KIYTHKOBBIX, HJIH OT-
JHYaTLCA OT HHX, KAK, HAIPUMED, Y MaJIAPHHHOTO ILIA3MOIHA,

(ObpasymoTca raMeTsl NyTeM Meiioza, TO ecTh IIOJOBOH IIpOIece
BRJIOUaeT 00pazoBaHMe raMeT W HX KONyJAnMo, ITpu Konyaanuu ra-
MeThl O0BeUHAKTCH B OXHY KJIETKY, U MOAYYAeTCs Voke AMILUIONIHEBI
OpPraHH3M.

Ocobpim obpazoM nporexaeT OOJIOBOH Mpoumece y UHpY3OpPHHE —
KOHBIOTAUA. ['TaBHBIM OTIHMUYHEM KOHBHOFAIIMHE OT KONYJIAOHH HBIA-
eTCHA TO, YTO IIPH KOH'BIOTAIIHH He IPOHCXOIHT I10JHOIO CINAHAA IBYX
ocobel.

IIpornecc KOHBIOTAIIME CROAHMTCH E CHEAVIONIEMY: ABe KJETKH
cONMMAKAITCH W COeTUHANTCH JAPYr ¢ ADPYTOM BGOKOBBEIMH CTOPOHAMH
WUIH, pexe, epeJHHMH KOHIIAMH Tesa. BereTaTunHoe AAPO, MAKPOHY-
KJeyC, paspymniaeTcs, & MEKDPOHYKJIEYC TeauTcA IyTem meiioda, B pe-
3yapTaTe yero obpasyoTcs ABa MAIIOUAHBIX AZpa. 110 0AHOMY U3 HHUX
oCTaeTcHA B KRAMAOH KIeTKe (OHM HA3KIBAIOTCHA cTaruoHapHEIMU). [By-
MA ZPYTHMH (OHHM Ha3bIBAKTCH MUTDHDYIONMMH) UHbyaopun ofmMe-
nupaloTea. Rasace U3 AZeD-MUTDAHTOB CIHBAETCA CO CTALTMOHAPHBIM
SIIPOM, TIocHe Yero ocobu MHBYIOPHI oTAeN 0Tes APYT oT Apyra. Hs
00pa3oBaBIIerocs B peayiabraTe JUIUIOUIHOTO AJPA B KaKIoH ocofH 3a
CUeT CepHU AedeHHi (MHTO30B) (DOPMHPYIOTCA HOBEIE MEKDOHYKIEYC
H MaKpOHYKIEYC.
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. Eciiu BHMMaTeIbHO NepeduTaTh BCe HANIUCAHHOE, CTAHOBUTCS IO~
HATHO, YTO CEKCyaJbHble MMPOIECCHl Y IMPOTUCTOB OGLIYHO He COIpOo-
BOXKJAIOTCA yBeJW4YeHUeM uuciaa ocobel, T. e. cOOGCTBEHHO pPa3MHO-
KEHHMEeM. YBEeJWYHUBAIOT CBOIO YUCJIEHHOCTb OHH ITyTeM PasHBIX (OpM
fecriosoro pasMHoXKeHUA. 1103TOMY ClleLMaNHCThl OOLIYHO M36EraoT
YOOTPeOJATh IO OTHOILIEHHI0 K 3TUM OPTAHM3MAaM [IOHATHE «IIOJOBOe
Pa3MHOXKEHHE»,, a TQBOPAT BMECTO HTOTO O IIOJOBOM IIpoliecce.

OpuenTtauuns

B ruiase o Bujax «u3 yueGHMKa» U B 3TOH IJIaBe MBI YIKe O3HAKOMHU-
JIMCH B OCLMX YepTax ¢ TeM, KaK KJIeTKa-OPTaHKU3M IIPOTHCTOB 4BHIKET-
cd, pa3MHOKaeTcsd, nutaercda. OcTaloch BBIACHUTL, KaK MIPOCTEHIINe,
0CTaBasCh Ha KJIETOUHOM yPOBHE OPraHU3aIHH, YMYIPSIOTCSA OPUEHTH-
POBAaTHCA B OKPYXKAKIIEM HX MHUDe M y3HAIOT cebe Mog06HbIX.

ITpocreiinne He o61anaoT pedrekcamu. Ito monaTHo, Mesen u Top-
BaT BeJb He HALJIK De(QIEKTOPHOMN JYTH Jasme y «CHAOKHBIX» HH(PY30-
puil. A peaknuu He o0Jyajalolinx pedIeKCAMK OPraHM3MOB HA BHEII-
HHUe pa3jpakeHUd NPUHATO HA3bIBATL TAKCHCAMH,

HedicTByromue HaxTopbl, BbI3LIBAIOIIME T€ WMJIH HWHBIE TAKCHCHI
NPOCTeMMHUX, UMEIOT Pa3JUYHbIM XapAKTeD — OHU MOTYT OLITH XH-
MHYECKHMHU, MEXaHHYECKHMH, TEePMHYECKHMHM, CBETOBBIMH, DJIEK-
TPUYeCKUMH. B 3aBHCHMOCTH OT xapakTepa (PaKToOpa pPa3IHUAOT
¥ TAKCHUCBI — XE€MOTaKCHC, JOTOTAKCUC, TEPMOTAKCHC, raJIbBAHOTAK-
CHUC M T. II.

IipoaBnsioTcss TaKkcUChl KaK JBHIXKEHHe KJETKH TOTO WM HHOTO
BHJa IPOTHCTOB 10 HAMIPABJICHUIO K MCTOYHUKY PA3APA’KEHUA UJIH OT
Hero. EclM IPOTHCT BHIKETCA K HCTOUHMKY, TAKCHC HAZLIBAIOT MO0~
JKUTEJIbHBIM, €CJIU Ha000pOT — OTPUILATEJIbLHBIM.

Peaxnus Ha cBeT Ha3bIBaeTCH (POTOTAKCHCOM. [[18 MHOTUX TeTepo-
TPO(MHBIX MPOCTEHINNX XapaKTePeH OTPUUATENbHBIA doroTarxcuc. Bo-
Jlee TOro, y ame0 CBeT BHI3bIBAET IIOKOBYIO PEAaKIHMI0. IIpyu BHe3amrHOM
OCBELIeHMH OHM OCTaHaBauBaWTCA. COCTOAHME IIOKA IPOXOAUT HPHU
HOMellleHUH aMe0bl B TEMHOTY.

Kax uurarenn HaBepHAKA CaMU JOTajLaUCh, (POTOTAKCHC Y ABTO-
TPO(MHBIX NIPOTHCTOB IOJOKHUTENLHLIA., B oTiu4une ot ame6, y sBrieH
LIOK HabJII00aeTcs NPU PE3KOM OCJIabJIeHUH OCBEeI[eHI .

Y aBTOTPO(MHBIX KI'YTUKOBBIX MMEIOTCHA ClI€UANbHbIE OpraHel-
JIbl, KOTOpbIE ObecreuuBaoT GyHKIUIO (oTtoTakcuca, Jonroe Bpems
CUHUTAJH, YTO 3TY PYHKIUIO BBINIOJHsET 0cobas, OKpallieHHasa 06bIYHO
B JKEJITO-OPaHKeBBIl IIBET CTPYKTYypa — CTHUI'Ma, UM «TJIa30K». ITH
yCTapeBIIMe CBeJeHNs yIIOPHO HPOJOJIKAIOT THPAYKUPOBATH B yueb-
HUKAax.
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Onnaxo eme B Hauane XX Beka CHELHASHCTHI obHapyxuIn,
YTO MHOTHE XXI'YTHKOHOCLBI, ¥ KOTOPBIX CTUI'Ma OTCYTCTBYET, BIIOJ-
HE€ yCNEeNIHO OPHEeHTHUPYIOTCA NO HANPABJIEHHUIO K MCTOYHHKY CBETA.
Ho xak?

IlouckaMu OTBETOB Ha 3TOT BONIPOC MPOTHCTONOTH 3aHUMAIOTCS
yxe Gosee 150 ser. ITosaranu, 4To CBETOUYBCTBHTENBHOCTHIO 06JIa-
AaeT OCHOBaHHE KTyTHUKa. Ilo3gHee YCTAHOBUIIM, YTO UYBCTBUTEb-
HOCTBIO K CBETY, BEPOATHO, obJiaflaeT BHYTPEHHHUHN yUACTOK KJETOY-
HON MeMOpaHbl, IPUUEM U ¥ aBTOTPOMHBIX U Y reTepoTpoMHLBIX [IPO-
CTEUIINX,

Y KIyTUKOHOCLEB (GOTOPELENTOP — BTO YYACTOK MeMOpaHbI, KO-
TODBI HAXOXUTCA BO3JIe OCHOBAHUA KIyTHKA. Bee mpocreiimue, B ToM
“HCJI€ KI'YTUKOBBIE, IIPH IJABAHWH BPAILAIOTCS BOKPYT IIPOLOILHO
ocu TeJsa, T. €. K HCTOYHHKY CBETa KJIeTKa II0OYePeLHO IOBEpHYTa TO
CTOPOHOM TeJsia ¢ PoToperenTopoM, To 6e3 Hero. COOTBETCTBEHHO, YUK
CBeTa MOmafalT TO IPAMO Ha PeleNTop, TO CHAayaja IPOXOLAT CKBO3b
BCIO KJIETKY U, COOTBETCTBEHHO, ocnabifioTcs. B peayabrare Ha pe-
LIeNITOP MOCTYIIAET CBETOBOM CHUT'HAJ IIEPEMEHHOH MHTEeHCUBHOCTH. 110
CHTHay (GOTOPELENTOPA KIYTHK (MJIH JKI'YTHKH, €CJIH UX HECKOJIbKO)
HauuHaeT paboTaTh TeM UHTEHCHBHee, UEM BBIIIE HHTEHCHBHOCTD CBE-
Ta. B peaysbTaTe KJIETOUHOE TENIO MIYTHKOHOCIA [P KAXAOM HOBbI-
INeHNU UHTEHCHBHOCTH CBETOBOFO CHI'HAJa I10BOpAYUBAeTCs Ha OIpe-
MeJIEHHBIH YroJI [10 HATIPaBJIEHUIO K HCTOYHUKY CBETa U OTHOBPEMEHHO
OnIcTpee IBUIKETCA BIepex U ObIcTpee Bpamaercs. YacTora H3MeHeHUH
HHTEHCHBHOCTH CBETA BO3PACTAET, UTO ellle 00Jiee yCUIMBAET CUTHAT Ha
perenrtop. M »ryTuKOHOCEI ¢ MAKCHMMAJIbHO BO3MOKHOH CKOPOCTBIO
ABHXKETCA K UCTOUHHUKY SHEPIuH.

Ho 3auem rorza cturma? Y Kak oHa YCTPOEHA, €CJIH 3TO He y3bIpeK
CO CBETOUYBCTBUTENIbHLIM IMTMEHTOM, KAK CYNTAIH paHee?

Kak nokaszana sieKTpoHHafs MUKDOCKONHSA, CTHTMA — 3TO Yallle
BCEro YacTh XJIOPOIIACTA, CONEPIKAIIAA TUTMEHTHI. Y HEKOTODHIX JKI'y-
THKOBBIX CTUI'Md yCUJIEHA JOIOJHUTENbHLIMUA CBETONPEIOMISIONIAMHE
CTPYKTYPaMH, TAK YTO BHEIIHE HHOT/A JayKe HAIIOMUHAET IJIa3 IPUMU-
THBHBIX MHOTOKJIETOYHBIX »KMBOTHEIX.

Kax norasanu ykpaunckue yuensie H, I1. Maciok, 10. 1. TMocynun
u I'. T'. JInnunkas, crurmMa paboTaer He KaK PelenTop, a Kax peduiek-
TOD, OTPXKAIOIUUK CBET, M KaK IUMPAKIMOHHAA DpelIeTKa, MeHSIO-
1as ero xapakTepucTuKy. Eciu ayun cBeTa monagaoT Ha Ty CTOPOHY
KJIETOYHOIO TeJla K TYTHKOHOCIA, HAa KOTOPOY HAXOZUTCS CTUIMAa, TO
y4acTox MeMOpaHBbl, KOTOPHIA fABJAETCS (GOTOPEIENTOPOM, MOJYUaeT
CHI'HAJI, PABHBII CYMMe HHTE€HCHBHOCTEH Ma[al0LIero CBeTa U CBETA, OT-
pa’KeHHOro cTUrMoi. ECIH ocBelIaeTCs MIpOTHBONOIOMHAS OT CTUTMBI
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CTOPOHA KJETKHU, ()OTOPELeNTOp IOJy4YaeT CUTHAJ, KOTOPBIH, Hao6o-
poT, ocnabiieH 3a cueT IPOXOKAEHUA CBETA Yepes KJIeTKY, a TAKKe 3a
CUEeT ero OTpakeHusa CTUrMoil. T'o eCTh IPY HATUYHYU CTUTMBL IIPOUCKO-
JSAT 3HAUUTENbHO 60Jlee cUIIbHBIE UBMEHeHNA NHTEHCUBHOCTH CBETOBO-
FO CUTHAJIA, KOTOPBIA IIOCTYIaeT Ha PELeNTOop, UeM IIPU ee OTCYTCTBHH.
Crturma opraHu3yer CBETOBO CHI'HAJ, WJIH, KAK FOBOPAT (M3UKH, €ro
MOJYJINPYeT, 4TO cnocoOCTBYeT Goee a(h(heKTUBHOMN (HPOTOOPUEHTAIHY
IIPOTUCTOB.

Peaknus npoTHCTOB Ha TeMIIEPATYPY HA3BIBAETCH TEPMOTAKCHUCOM.
B skcmepumenTax mnpocreifmux (Hanpumep, WHQY30pHil) ITOMeLa-
JIX B IIPOJOJIFOBATHIN COCY[, KOTOPHIN IOAOrPEBasicd TAKHM 00pasoM,
4TO6Bl BAOJb HEro NOBBIIAJACH TeMIepaTypa. B pesyibraTe nHDY-
3opuu cobupanuch Ommxke K cepefUHe COCYyAa, TaM, Ife TeMIepaTypa
BOJBI, BEPOATHO, Oblia AJIA HUX ONTUMAJbHONH. MHTepecHO, UTO ecan
KYJIBTYPY UHDY30PUI COJEPKATh, IOCTEIIEHHO IOBLIMIAS UK, HA060-
pOT, IOHMIKas TeMIIePaTypy, OHI MOTYT afallTUPOBATLCA K TeMIlepaTy-
pe, KOTOpas paHee Oblyla AJIA HUX HENPUTOLHA UJIU JaKe CMepTeIbHA.
Ecnu kynapTypy Takux MHQY30pHi ONATHL IPOBEPUTH HA TEPMOTAKCHC,
OKAaYKeTCH, YTO 30Ha OIITMMYMa y HUX TOKe cMelljaeTcs B 06acTh 6osee
BBICOKMX UK 00Jlee HUSKUX TeMIIepaTyp.

Peakuusa Ha IPUKOCHOBEHHE — TUIMOTAKCHUC — Y MPOCTEMIIHMX
006BIYHO oTprLaTenbHasA. [Ipy IPUKOCHOBEHUY K ITepefHeMY (B LaHHBIN
MOMEHT ABMKEHMA) KOHIY TeJla [I0JI3yLiel aMeObl IPOUCXOLUT BTATH-
BaHUe IICeBJOIIO UM, K 3aJHEMY — YCKOPEHHUE IBUIKeHUS.

¥ undysopuii aTa peakuus cI0KHee. Y MHOTHX U3 HUX HA HepeIHEM
WY 3aJHEM KOHIIE TeJla UMeITCH 0coOble UYBCTBUTEIbHbLIE DECHUUKH,
HasplBaeMble TUIMOTaKTUJbHble. Takue MHGY30PUU NPEAIOYUTAIOT
HE I1JIaBaTh, 8 BDEMEHHO WJIK [I0CTOSHHO NIPUKPEILISATHCA K CyOCTpary.
IToaTOMy TUIMOTaKCHC y HUX HMOJOMKHUTENbLHBINR, C €r0 MOMOIIBI0 OHU
BBIOMPAIOT MOAXOAAIME s cebs cyberpar.

IlockoNMBKY NPOTUCTHI ABIAOTCA OBUTATENAMH KUIKOCTH, TO €CTh
Y HUX ¥ PeaKLUs Ha IBUIKEHHE BOJbI ~— peoTaKkcuc. MHorue nH(ysopuu
1 aMe0bl IPY TOMeIleHIH UX B [IOTOK BOJbI C IOCTOSTHHBIM HAIIPaBJIeHM-
€M OPHEHTHUDYIOTCA IIPOTUB TE€YEeHU A, TEMOHCTPUDYA [I0JIOKUTENLHBIH
peoTarcuc. 3TO UCNIOJIb3YIOT U300PETATENLHBIE IPOTHCTOIOTH, €CJIH UM
HY2XHO OCTAHOBUTD, YTOOBI U3YUUTH KUBbEM, GBICTPO ILIABAIONIUX [1PO-
creimnx. JlocTaTouno MoK06paTh CKOPOCTD OTOKA, PABHYIO CKOPOCTH
NIaBaHUA KaKOU-HUOYyAb MH(MY30DHH,— U YIPSAMBIH IOPOTHCT GYIeT
YIIOPHO ILJIBITH IPOTUB TEYEHUSA, OCTABAACH IIPYU 9TOM Ha MecTe — II0J
00 BEKTHBOM MUKPOCKOIIA.

MHorue *KIyTUKOHOCIBI ¥ MH(Y30PUM PEarupyIoT Ha 3eMHOe [IpPH-
raxKeHue (reotaxcuc). OGBIYHO reoTaKCHUC OTPUIATENIEH — MIPOCTEHIINe
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KOHIIEHTPUPYIOTCS B BepxHeil uacTu cocyza ¢ KyabTypoii. [Toxkanyit,
NePBBIMU 3Ty OCOGEHHOCTh HAYAJIU MCIIOJL30BATH AKBAPUYMUCTHI,
4TO6BI OLIEHUTH COCTOSHUE KYJIBTYDbI HHDY30pUHA-TydheIeK, KOTOPhI-
MH OHU NOJKAPMJIUBAIOT MaJbKOB PbI6. Eciu UHDY30pUAM «IIJI0X0»,
OHU AepKaTcs BOIU3U [HA, €CJIU «XOPOIIO» — BBEPXY 6AHKHU C KYJIb-
TYpPOH.

IToroMm okasasoch, uTo 3Ta 0COGEHHOCTb OYECHBb YHOOHA IIPU U3yye-
HUU BJIUSHWUS HEBECOMOCTHM HA JKWBBIE OPTaHU3MBI. 32 CIOCODHOCTH
K T'e0TaKCHUCY HEeCKOJBbKO BHAOB MH(Y30pUNA OBIIU YAOCTOEHB! IOJIETa
B KOCMOC.

Peaknusa Ha NMOCTOAHHBIN 3J€eKTPUUYECKUH TOK HA3bIBAETCA Tallb-
BaHOTaKcucOM. dalne Bcero B 9TOH CBA3M YIOMHUHAIOTCS NapaMelUHu.
Ecnu K KyJabType ¢ «Ty(eJbKaMu» [IOABECTH MOCTOSHHBIA TOK HEBHI-
COKOI'0 HATIPSAMKEHUS — OHH HANIPABJSIOTCA K OTPHUIIATEJIbHOMY MOJIO-
¢y — Kartony. [lenaiorT oMM 9TO, BHIpOYeM, «He cO3HaTeslbHO». JIpocro
TIOCTOSTHHBIA TOK IPUBOAUT K OMEHHIO peCHUYEK B OLZHOM HallPaBJIeHUH.
OpHako Apyrue BUAbl HHGY30PUIA M »KI'YTHKOBBIE IIJBIBYT II0 HANpaB-
JIEHUIO K AHOAY, €CTh M TaKHe YIPSIMIbI, KOTOPble ABHXKYTCA IIOIIEPEK
CHJIOBBIX JIMHUH 9JIEKTPOMATHUTHOIO MO,

Ho caMbIM Baj)KHBIM B KH3HH IIPOTHCTOB SIBJSETCA XEMOTAKCHC.
Binsanve xuMuuecKux (haKTOPOB HA BCE CTOPOHBI XKU3HH IIPOCTEHMIIINX
OrPOMHO M ero NPOABJEeHUA UPe3BbIUAHO PASHOOOPA3HEI.

VY amMeb KOHTAKT KAKUX-J16GO0 BEIIECTB ¢ IIOBEPXHOCTHIO KJIETKH BbI-
3bpIBAET BTATMBAHYWE MCEBAOIOANI 1 M3MeHeHHe HallpaBJIeHUs JBHKe-
HUA. OTpULATENbHBIN XeMOTAKCHC HabJ04aeTcs y 9TUX IIPOTUCTOB 110

 OTHOLIEHUIO K ¢1a0bIM 1leJIouaM U KHCJI0TaM, caXxapy, AMCTUIIUPOBaH-
HOWU BoJeE.

Hexoropsle BenjecTBa (KMCJIOTHI, 11I€JI0YM) 1 TOKCHUHbIE BelliecTBa
y MHQY30pHH TOKe BLI3BIBAIOT OTPUIATENbHBIN TAKCHC, KOTOPHIH e1re
HA3BIBAIOT peaKiyeil n3beraHus W HUCHOJb3YIOT B GHOTECTHPOBAHUU.
OnHaKko c1abOKMCIbIe PACTBOPBI BBI3BIBAIOT Y HEKOTOPBIX MH(Y30pHii,
HampuMep TydeaeK, MoJoKNTEeJbHbIN XeMOTaKCHC.

XeMoTaKCHUC UI'PAET PELIaoIyIo POJIb B OTHICKAHNY 1 BEIOODE ITUIITH
IIPOCTEHIINMH, 10JIOBOM IIPOIlecce, PacCeIeHUH.

B 3amMeuaTebHO HHTEPECHOM HAYUYHO-TIONYAIPHOM (HHUIbME CTYIUHN
«KueBnayupunom» «fA3BIK KUBOTHBIX» €CTh KAJPbl C XAOTUUHO ILJIA-
BAOIMMH MHPy3opusaMu. [Ipu 5TOM AUKTOp COOOIAEeT, UTO HA DTOM
yPOBHE OpraHW3aliy *KIBOTHBIE ellle HUKaK MexX 1y co00¥ He 00111aIoT-
ca. K comxanenuro, cpeiyl KOHCYJIbTAHTOB (hMJIbMA He ObLIO CIIeIuaIu-
cTa no uHpysopuaM, Tak Kak B 60—70-e rogsr XX cToseTus, KOTAa 9TOT
(MJIBM CHHUMAJICH, YyYEHBIe y»Ke PAcCIIoNarajy IepBbIMM CBEICHUAMHU
0 TOM, KaK IIpocTeilre «obIIIaloTCA» MeXKAY cobOil.
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Heno B ToM, 4TO B 2KMB3HU NIPOTUCTOB eCTh MOMEHTHI, KOTLa Heob-
X0JMMO pacrno3HaBaTh cebe 1ono6HbIX. B IepBy1o ouepensb 3TO CBA3aHO
C Pa3MHOXXEHUEM STUX OPTaHU3MOB, Hallle BCEr0 — C MOJOBLIM IIPO-
eccom. Hampumep, Ansi pOACTBEHHUKOB 3BIJIEHBI — JKTYTHKOBBIX
I MaJsPUWHOIO INIadMOIUSA — 3TO KONYJAALUA, KOrga JBE rarJo-
HAHBIX KJETKU-TAMEThI CIUBAIOTCA, A1 HHPY30pHil ~— KOHBIOTAIU .
Ho gns toro urobbl cnurbea UIN 06BEIUHUTHCA B napy, HaJlo, Kak
MHUHUMYM, HalTH 0cobb CBOEro Buja U 0OMEHATHCS ¢ HeH KAKUMU-TO
CUTHAJIAMU. .

¥ Tex NpOTUCTOB, KOTOPbIE PA3MHOXKAIOTCA TONBKO OECIIONBIM Iy~
TeM, KaK ameba, TOKe eCcThb ClIydau, KOraa HECKOJBLKO ocobeil ogHOro
BH/la CODHUDAIOTCA BMeCTe U O0BE/UHAIOTCA B OJHY KJIETKY HJIH IpO-
CTO OY€Hb ILJIOTHO IIPUMBIKAIOT APYT K Apyry. TouHo Heu3BeCTHO, 3a-
UeM OHU I9TO JeJIAIOT, IPeAIoaraloT, YTo IJIA TOr0, YTOOLl COBMECTHO
CBECTh CJIUIIKOM KPYIHYIO 106b11y. Kak Bl yaKe 3HaeTe, 06 beJUHAIOT-
€A B OJUH IJIa3MOAUM M ONUHOYHBbIE KJIETKH HEKOTOPBIX CAM3EBUKOB.
Bo Bcsikom caryuae, DOHATHO, YTO 1 ame6aM U CIM3eBUKAM He06X0oquMa
JAJIsI 3TOT'O CUTHAJbHAA CUCTEMA.

HexoToprle mHGpy30pUM 3UMYIOT, COOMpasich Ha JHE BOLOEMOB
B KpynHble (5—8 MM IuUaMeTpoM) IIapoo6pasHble cCKOIIeHUA. Takue
«1IapOBbI€ CKOIIJIEHUS» HACUUTBIBAIOT COTHU ThICAY ocobeii, Koneuno
ke, HHQY30pHH co0UpaloTeA B TaKKe MPYIINLI He caydaiiHo.

UnrepecHeiiman npo6ieMa Paclio3HABAHUA NPOCTEHIINX yiKe AaB-
HO M YCIEIIHO paspabaThlBaeTcs CIIEUaTUCTAMHU 110 PAa3HBIM IPYIIIaM,
Ho 6oJbIlle Bcero HH(MOPMAIIMY OJyY€EHO A HHBY3opUil.

Oxasanoch, 4TO CyILECTBYIOT ABA MEXaHU3MA, C TIOMOIIBLIO KOTOPBIX
MH(QY30pUH MOTYT PaclIo3HaBaTh 0COOU CBOEro BHA.

IlepBRIff U3 HUX OCHOBAH HA BHIZEJEHUHU KJIETKAMM UHGDYI0pHiL
B OKDPYXKAIOIIYI0 CPENY OCOOBIX CUTIHAJbHBIX BeleCTB — (hepOMOHOB.
Hanpumep, monas B 61aronpusTHble yCaA0BUA, ¢ U3OBITKOM ITHIIH, UH-
(py30pusi HauKMHAaeT BBIAEJATHL B OKDPYIKAIOIYIO CPeny (hepPOMOH, KOTO-
Pl IpUBAEKaeT Apyrue 0cobu TOro e BuAa. OTU MHDY30PHUU TOXKE Ha-
UMHAIOT CUHTE3UPOBaTh )epoMoH. YeM Gonbire UHGY30pUil cKaMIUBA-
eTcs B 9TOM MeCTe, TeM BhIllIe KOHIIeHTPAI U (hePOMOHA U TeM GOJIbIIe
ocoBelt cBoero Buja npusiekaercs. Takue CUTHAJNLHEBIE BelllecTBa HAa-
3BIBAIOT (DePOMOHAMHM arperanuu. Bo MHOroM 3a CueT TaKUX IIPOIECCOB
[pocTeiinie He PABHOMEDPHO PACIpPefesIeHb] IO TOJIIE BOILI B BOLOEME,
a coOHUPAIOTCA B IPYIIIHI B Ipe/ieiaX MUKDOOGUOTOIIOR WIH « MUKpPOAKBa-
PUYMOB», O KOTOPBIX PeUb IIIJIa paHblIle,

AnajoruuaeiMm 06pasoM 0co6b HH(Y30pUU, KoTopas (pu3uoio-
PUYeCKH TOTOBa K IOJOBOMY IIPOLIECCY, BBILENAET B OKPYKAIOILYIO
cpely epoMoH, IPUBJIEKAIOIIUE TaKyI0 XK€ POTOBYIO K CIAPUBAHUIO
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0c00b CBOEro BuAA. OTH BEIECTBA TAK M HASBIBAIOTCA — (DEPOMOHLI
CHapUBaHUMA.

Ho npu KonyIanuK UM KOEBIOTAIMH MAJIO «OPraHU30BATL» CKOII-
JieHue «cBoMX». Hazmo euje u HamaguThL Hajle’KHOE pACIO3HABAHUE OCO-
Geit cBoero Bujia. st 9TOT0 AMCTAHIMOHHOTO MeXaHU3Ma Ha 6ase epo-
MOHOB YK€ HEZOCTATOYHO.

Kax okasanocs, Ha KJeTouHOH MeMOpaHe IPOTUCTOB UMEIOTCH OCO-
Oble YHACTKM C MOJIEKYJaMU ABYX THIOB. IIpKM KOHTaKTe MEXAY Kie-
TOUHBIMH TeJIAMH 9TH IIapbl MOJIEKYJ B3BAMMOAENCTBYIOT 10 IPUHIIAIY
«KJIIOU — 3aMOK». Eciu MoJIeKyJIbl TOAXOAST APYT K APYTY, OHU obpa-
3YIOT KOMILJIEKC, T€eHEeDHUPYIOINH CUTHAJ «CBOM», KOTOPLII 3allyCKaeT
IIPOIECC KOHBIOTallMM MK KONMyJAanuu. Ecau B3auMomeHcTBUA MoJe-
KYJ HET — HUYEro He IPOMCXO/UT. ’ '

OxasplBaeTcs, TaKUM ke 00pPA30M XHWINHBIE MHMY30PUH Y3HAIOT
ocobeil cBoero BH/a, KOTOPBIX He moeaT. Takue MeMOpaHHBIE KOM-
IEKCHI MOJIEKYJI, NJIM MapKephl, HA3LIBAIOT AHTUKAHHUOAIUTAMU.

Takx 4TO IPOTUCTHl YCIEIIHO pa3paboTany cHCTeMy Paclo3HaBa-
HHUA «CBOH — Yy’KOH» 3aJ0JIT'0 JI0 TOTO, KAK ee BHEJPUJIM B DOEeBOMH
aBUALIUH.

Ho cymiecTBYIOT 1 MEXAHW3MBI PACIO3HABAHUS UYXKEPOLHOro 6e-
K& WJIM KAKHUX-TO BelleCTB, KOTOPbIe MOT'YT OLITH BPEAHBI MM [I0Je3HEI
JLIsI IDOTHUCTOB.

Kax Omnino moxasano Ha mpuMepe MH(GY30PHIL, OHU CIOCOOHBI
BKJIIOYATH B I'NIMKOKAJMKC MOJIEKYJIBI HOBBIX JJIsi HUX BEIUECTB U Ie-
penaBaTh MHGPOPMAIUIO B BHJE STHX MOJEKYJ OT MATEPHHCKUX 0CO-
Oeil K JOUEPHUM B TeUeHHE HECKOJIbKNX AECATKOB OECIIONBIX IIOKOJIe-
Hu#. To ecTh Takoll MexaHu3M paboTaer Kax cBoeoOpa3HAS «IIAMATD»
KJIETOK.

IToxa HeuTo mongo0HOE OOHADYKUIU TONBLKO y OJHOTO BUJa WHDY-
30pHI, KOTOPBIM XOPOIIO KUBET B KYJbType. B KyJAbBTYpy ¢ TAKHMH
VHQPY30pUAMHE [00aBIANN UHCYJIVH, U Uepe3 HEKOTOPOE BPeMs 3TH UH-
(ysopuu MOIVIM pearvpoBaTh HA HaJlWUHWe B cpejie MHCYJIWHA B OUYeHb
HM3KHWX KOHIIeHTpanuax. YTO HHTEPECHO, «IOMHUJIN» OHHU IIPO HHCY-
JIVH, TOJIBKO €CJIM He BCTYIIANM B KOHBHOranumo. [locie KOHBIOTALlUH,
KOTJa TeHOM IIOCJIeAYIOININX ITOKOJEeHNH ObLN yKke U3MeHeH, HH(Y30PHH
«TEePAJTH TaMATH» . [Ipy 6ecrioIoM pasMHOMKEeHUH «IIaMATE» , Ha000pOT,
TUPAKUPOBAJIACE.

Hu o yem He HamoMuHaeT? PacnosHaBaHue 10 IPUHIUIY «KJIHOU —
3aMOK», oOpasoBaHNe MOJIEKYJAPHBIX KOMILJIEKCOB C UY>KE€POJHBIMU
BeljecTBaMM (DeJIKaMHU), KOTOpLIe TUPAKUPYIOTCA... Hy, KOHeUHO, UM~
MYHHYI0 CUCTEMY MHOTOKJIETOUHBIX KMBOTHEIX M YeJIOBeKa, 06pa3oBa-
HMe aHTUTeN. BoT, okasbIBaeTcs, KTO BCe 9TO «PHAyMaJs» B Ipollecce
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sBostonuu! B pesynbrare MHOrOKJIETOYHBIM ITIOTOMKAM IIDOTUCTOB HU-
Yero IPUHIUIINAJIBHO HOBOTO N300peTaTh He IPUILIOCH.

EcrecTBeHHO, UTO U3YUEHHUIO 3TOH CTOPOHBI XXU3HU ITPOTUCTOB Y-
JseTcHd MHOTO BHUMaHuA, Hanpumep, B KOJIOHUAX BOJbBOKCA IIpollec-
Chbl PAa3MHOMKEHHUSA PEryJHUpYyTCA U ¢ IOMOIIbI0 (bepOMOHOB, U C IIO-
MOIIbI0 MeMOpPAHHBIX KOMIIJIEKCOB. A BOJBBOKC, B KOJIOHUY KOTOPOTO
ecTh CIIelIHaIu3UPOBAHHbIE, He CHOCODHBIE K JIeJIeHHIO, KIETKH U KJIeT-
KU, obeclleunBawIe PA3MHOMXKEeHYe, yXKe CTO JIeT ABJASAETCA KJAacCu-
UeCcKOM MOJIeNBIO TOTO, KaK OJHOKJIETOYHBIE OPraHU3MBbI CTATY MHOTO-
KJIETOUHLIMM.

Ho aro yxe Apyrad ucCToOpu4.



3AKJIOYEHUE

B aToif KHUre aBTOpP HM B KOeM caydae Heé CTPeMUJICS IIOKa3aTh,
4TO TEPMUH «IIPOCTedIe» ABJIAeTcA HeyTauyHbiM. OH, KaK Bbl MOTJIH
IIPOYECTh U B 3TOH KHUTre, [TIOABUJICA BCKOPE II0C/Ie KJIeTOUHOU Teopuu,
T. €. TOrjJa, KOI'Za Halllk 3HAHUA 06 3TUX OpraHu3Max ObLIN elle OUeHb
He3HAuHnTeNbHBI. TakoBa cyabba MHOI'MX HAaY4YHBIX TepMUHOB. Hamnpu-
Mep, TO, uTo yBugea Pobepr I'yk Ha cpese mpobku, u TO, UTO celiuac
BKJIA/IBAETCS B IIOHATHE «KJIETKa», TOXKE OTJIUYaeTCs paguKasbHO.
Hayra passuBaercs, u mpoiece 3TOT 6eCKOHEUEH.

ABTOpY X0TeJIOCh ITOKA3aTh, UYTO COBPEMEHHELIE IIPOTUCTLI Ha CAMOM
JeJie TOCTATOUHO CJOXKHO OPraHW30BaHbI, CIIOCOOHLI Ha JOBOJILHO He-
IIPOCTHIE IIOBeJleHYeCKUe U JBUTATeJdbHbIe PeaKl UK, a UX KJIEeTOUHLIE
CTPYKTYPBI (OpraHesbl) U CJIOXKHbBIE PeaK[ui 00Pa30BaAlIUCEL B PE3YJIb-
TaTe MUJIJIUAPAOB JeT 9BOJIIOIIU.

Ho nu Hambonee BarXHBIE OPraHeIbl, HU UX (PYHKIUU He ObLIN
yTpaudeHbl HA IYTHU 9BOMIOLNN. MHOrOKJIETOUHBIE OPraHUu3Mbl IIOJYUH-
JIA B HACJEeICTBO OT CBOMX OJHOKJIETOUHBIX MPEJKOB yaKe JOCTATOUHO
CJIOXKHO OpPraHU30BaHHbIE KJETKU, U JajibHeilllee pazBATHE IO II0
IIyTH UX clelUanusanuu. B pesynbrare KJIeTKH, KOTOPBIE BOLLIU B CO-
CTaB TKaHell ¥ OpraHoB, HaYaJX BBINOJHATH TOJbLKO OT/IeJbHbIE PYHK-
UUU U3 TeX, KOTOPhIE BBITOIHANY KJIETKU-OPraHM3MEL. OIHOBPEMeHHO
YIIPOIAJIOCh U UX CTPOEHUE.

Ho «oTpaboranbl» pasnuuHble GYHKIUU OBLIN ellje IpoCcTeHRIu-
MH. CIIOCOBHOCTE K COKPATUMOCTH IIEPEeIia K MBIIIIeYHLIM KJIETKAaM,
BeAb paboOTAIOT TAM Te ’Ke aKTHUH U MHO3UH, YTO M Y MHOTHX IIPOTU-
c¢ToB. CocoOHOCTE K (HaronuTo3y U PAaCIO3HABAHHUIO YYXKEPOJAHOIO
Genka, KoTOpas Gblaa eille y IpocTeiimux, obecreunBaeT paboTy UM-
MYHHBIX CUCTEM MHOIOKJETOUHEIX. CIIOCOGHOCTL K pasapaKHMOCTH
VHAacJeJ0Ball HEPBHBbIe KIeTKU. M Takue Ipumepsl MOXKHO Ilepeduc-
JATH LOJTO.

B xoHIe-KOHIIOB caienyeT IOMHUTE, YTO HA OIpejeJeHHbIX CTafUAX
pasBUTHA (ANNEKJIETKY, CIIePMAaTO30HIbI) MBI BCe OJHOKJETOUHBI, YTO
[IOATBEPK IAET HaIlle POACTBO C IPOTUCTAMU. A Belb Ky/ja IPUATHEHN co-
3HABATDb, YTO TBOU MIPENKU He ObLIY IPUMUTUBHBIMH!

Koneuno, mamux sHanuii noka Maso, yTobsl B MOAPOOHOCTAX pe-
KOHCTPYUPOBaTh OOMMK Hamux 0OoJsiee OTHaleHHBIX, YeM 00e3bSHBI,
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IpeaKoB, 0cobeHHO OLHOKIeTOUHBIX. Ho yiKe cefiuac gaHIIble BJIEKTPOH-
HOM MHMKPOCKOIUU M, 0COOEHHO, MOJIEKYJISPHOU TeHeTUKU HaM IO[-
CKa3bIBalOT, YTO DTO ObLI IreTepoTPOMPHBIN OpraHu3m, cHabKeHHbIH BO-
POTHUUYKOM M eIUHCTBEHHBIM KI'yTUKOM. Tak uTo, KOorga Mbl IPOHgeM
JOCTATOYHO AAJIEKO Ha3a/| 10 reHeaJOrnyecKoMY I peBy 4eJIOBeUYecTBa,
TO HA 3TOM IIyTH HENPeMeHHO BCTPETUM KAaKOTO-HUOYAL NPOABUHYTOTO
KI'YTUKOHOCIIA.

IIpoTucTe HE TPOCTO CIA0KHO OPraHM30BAHEI U Ha MHOI'O€ CIIOCO6-
HBI. ITU CHOCOGHOCTH MO3BOJSIIOT UM BBIIOJHSTEL CBOI BAKHYIO POJIb
B (pYHKIMOHUPOBAHUM «CBepXopraHuaMa» — Ouocdepbl. A 3HAKOM-
CTBO C ®TUMU HeoObluailHO pasHOOOPA3HBIMU CYIlecTBAMHU, U TeM 00-
Jee UX HU3YUeHUEe COBPEMEHHBIMU HAYUYHBIMH METOZaMH, IO3BOJISET
JUUIHUHN pas ybeguThes, HACKOJIBKO YIUBUTEJNLHO B CBOUX IPOSBJIE-
HUAX 9TO ABJIeHHe IPUPOAbI, KOTOPOe HA3bIBAETCSI IIPOCTHIM CJIOBOM
«KN3Hb».
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CJIOBAPb TEPMHHOB

Axmun — 6enok, pubpuisapHas hopMa KOTOPoro o6pasyer ¢ MHO-
3MHOM COKPATHUMBIN KOMILIEKC (AKTOMHO3UH).

AnbBeora — CUJBHO YILIOUIEHHAA BAKYOJb, CUCTEMA TAKMX BAKYO-
Jied pacrosiaraeTcd IIOA MJIA3MAaTHYECKONH MeMOpaHoh MH(Y30pHUil, 1U-
Ho(JaresaaT U APYTUX ajbBEOJIAT.

Basaavrnoe meso — CTPYKTYpPa B OCHOBAHUY PECHUYKH UJIH KTYTH-
K&, ¢ KOTOPO# JacTo cBg3aHa ocobas cucreMa MUKDOTPYOOUEK, Y HKIy-
THKOHOCIIEB TaK)XKe HasblBaeTcd OsedaponacToMm, a y HHQY30puidl —
KHWHETOCOMOM.

Becno.sioe pasmuoxcenue — cmocob yBesnueHus aucia ocobeil naH-
Horo Buja 6Ge3 o6MeHa TreHETHUECKHMM MATEPHAJIOM. ¥ IIPOCTeHINNX
[IPOHCXOAUT Yallle BCEro IyTeM JAeJieHHA HaJBoe ¢ 06pa3oBAHUEM OBYX
MOpGOJOrHYecKU OJMHAKOBBIX KJIETOK. KpoMe Toro, pasjiudaoT IOYKo-
BaHUE — HEPAaBHOMEPHOe JieJlIeHHe, IPH KOTOPOM MOpPQOJIOTHYECKH pas-
JIMYAa0TCA MaTepPUHCKasa 0colb (TpodoHT) U fouepHAA (6POAAKKAE, TEIO-
TPOX, IOUYKA); TaJUHTOMHUIO — JieJieHUe Ha/IBOe, IOBTOPAIONIEECA MHOTO-
KpaTHO, 6e3 IPOMeXXYTOYHOH CTauy MUTAHUA U POCTA; IIIU30TOHHIO.

Buoundurayus (CM. 6UOMOHUMOPUHE).

Buomonumopurz — MOCTOAHHOE HAGIIONEHUE 38 COCTOSHUEM KO-
CUCTEM C MCIIOJb30BAaHUEM OHOJIOIMYECKUX METOHOB. PasniuuaioT Tpu
OCHOBHBIX HallpaBJIeHNA OMOMOHUTOPUHIA: OUOUHANKAIIUIO — OICHKY
COCTOAHUS SKOCHUCTEM II0 COCTABY OOMTAIONINX B HUX OPTAHU3MOB; 6110~
TECTUPOBaHUe — MeTO/], OCHOBAHHEIH Ha OIleHKe peaKI[Uil OpraHUu3MOB
Ha HaJIU4He B cpefie KaKnXx-1ub0 BemlecTB JIu0o n3MeHeHHe UX KOHIEeH-
TPanuy; B3KOTOKCUKOJOTHIO — OIeHKY HAKOILJIEHUA YKUBLIMU OpraHMU3-
MaMM B IPOIECCe UX >KU3HEJAEATEJBHOCTH TOKCUUYHBIX BeIleCTB HJIU
PagMOaKTUBHBIX H30TOMOB,

BuomecmuposaHue (cM. OUOMOHUMOPUHE).

Bpodsascrxa — pacceluTelbHAs CTAAUSA NMPOCTEAIINX (4Yalle BCETro
cupaqux). @opmupyercsa OOBIYHO B Pe3yAbTaTe IOUKOBAHUA.

Tamema — ramjoufHas KJIeTKa (My»KCKas MJIHU YXeHcKad), IPUHU-
MarIias y4acTue B IOJOBOM IIpolecce (KOmyaanuu).

T'amornm — k1eTKa, U3 KOTOPOH 00pa3yioTCA raMeTsl.

T'env — cucrema, COCTOAIIAS U3 JUCHEPCHBIX YaCTUIl, HAXOLA-
mUxcsA B JKUAKOM cpege. YacTuipl, B3auMoaeHcTBysa, o6pasyioT
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0c00y10 TPOCTPAHCTBEHHYIO CTPYKTYPY (CeTKY), 6Jaroapa uemy reiau
of6mazal0T HEKOTOPBIMHU NPU3HAKAMH TBEpPABIX TeJ — CIO0COOHOCTBIO
COXPAaHATH QPOPMY, MJIACTUYHOCTHIO U T. II. UMeeT BUJ CTYXEHUCTOrO
ocajka.

I'enepamuenasn kaemixa — BHINOJHAKIAA CBA3AHHBIE C IIOJOBBIM
npoueccoM GYHKIUHK KJeTKa B IJIa3MOJUH MUKCOCIIOPUIUI.

I'uanunosasn wanouka — cBeTJasA 30HA HUTOMIIA3Mbl HA nepe,uHeM
koHIle GopMHUpYIolIelica ncepaononuu (Jobonoaun).

TI'udpozenocombi — KJETOUHBIE OPraHENJbl, OKDY)KeHHble OLHOM
npocToil MeM6paHO 1 He MMeOLMe BHYTPEHHUX CTPYKTYp. MMeroTca
Y HEKOTODBIX AHA3POOHBIX IIPOCTEHINUX M CYUTAIOTCA PYAUMEHTAMHU
MHUTOXOHJPHUH.

Meymurx - JOKOMOTOpHAs OpraHesJia NPOCTEHIINX, BHITAHYTAS
U cIIocoOHaA K HeCKOJbKHUM THIIAM JBHKEHUA.

302 — HHUIKUN KOJIOMAHBINA PACTBODP € JUCIEPCHBIMU YaCTHILA-
M¥H, KOTOpbIe [TIepeMeIlaloTCA He3aBUCHMO ADPYT OT Apyra.

Hrumepcmuyuany — GHOTOI, IpefCcTaBIAAIOINH cOG0H KOMILIEKC
nojiocTe# B ToNe Necka. B Hem obuTaer GoraTas BUAAMH, cIenypuy-
HadA PayHa MEeJIKHX MOPCKHX OPraHHU3MOB, B TOM YHCJIe IPOCTEeHIITUX —
Me30IICAMMOH.

Huyucmuposanue — npouecc GopMUPOBAHUA IUCTHI Y IpoCTeii-
LINX.

Knon — coBoKynHOCTB 0co6eit npocTeiux, Ioay4eHHAA B pe3ylb-
TaTe 6eCII0JIOr0 PAa3MHOMKEHNA OLHO 0CO0H.

Koxroarumogoputsvt — 0XHOKJeTOUHbIE OJUHOYHEIE IJaHKTOHHEIE
XPU30OMOHA/BI, HMEMUMe HApPYKHYI0 H3BECTKOBYIO pakoBuHy. Ilo-
cJlefHHE, BMECTe C PAKOBHHAMM HEKOTODHIX APYTUX MIPOCTEHIINX, CO-
CTaBJIAIOT OCHOBY MEJIOBBIX OTJIOKEeHUH (HaumHad ¢ Tpuaca),

Kononus — COBOKYIIHOCTb OGUTAIOMIMX COBMECTHO (KOJOHHMAJb-
HBIX) ocobell ogHOro BHUga. ¥ NpPOCTeHIINX KOJOHUA — 3TO COBOKYII~
HOCTb CO€JHHEHHBIX MKy c0o00il KJIeToK, 0GPa30BaBIIUXCH B PE3YJIb-
TaTe 6eCII00ro pasMHOXKEHU A OTHOH 0COGH.

Konoud — xonuyeckas GuOpUAAAPHAA CTPYKTypa Ha HepegHeM
KOHIIE TeJla CIIOPOBHMKOB M XMIUHBIX KI'YTUKOBLIX.

Koncymenmbl — oprasvaMmbl, ABIAIOMIMECA B TUIEBON LeMHd IO-
TPebUTeNAMMA OPTAHUYECKOTO BEIEeCTBa, T. €. BCE reTepoTpodHEBIe Op-
raHU3MBI.

Konwweayus — mnonoBoit nporecc v uHMY30pUil, IPH KOTOPOM
BPEMEHHO COEQUHMBINNECA KJETKH OOMEHUBAIOTCA MUIPHUPYIOIIMMH
FamJIONJHBIMHU AApaMU (IPOHYKJIEYCaMH), CJAHBAIOIUMUCA CO CTAIIHO-
HapHBIMHY [IPOHYKJIEYCAMH.
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Konynrayus — nosoBoii mporecc y npocTe#rmux, Npu KOTOPOM CITH-
BalOTCA MalJIONAHbIE KJIETKH, 00pasys JUIIONIHYIO 3UTOTY .

Kymukyaa — niorHoe 06pa3oBanyie Ha HOBEPXHOCTH KJIETOK 3Ki1-
BOTHBIX. ¥ IPOCTEHINNX ~— YTOJIIeHNe GUOPUIIAPHLIX CTPYKTYD HOZ
HapyKHOI MeMOpaHOIl MK UX ycuJeHMe ITACTHHKAMHU TeMUIIeIITIO-
JIO3HI.

Jlabupunm — Hapy:kHas SHIOMIA3MATHYECKAd CETh, B KOTOPOil
pasMelaeTca KOJOHUS JabUPUHTY U,

JloGonoduu (eM. ncesdonoduu).

Makxpozamema — kpynnas, 4acTo HeIIOABUIMCHAs KeHCKAs raMeTa.

Marxponyrxaeyc — BereraTusHOE AAPO MPOCTEHINNX, 06IaLAIOIIUX
SIEPHBIM IyaJIN3MOM, — MH(Y30PUil U HEKOTOPBIX opaMuHUbeED.

Mansapusa — raxenoe uHQekLHOHHOE 3a60T€BAHNE, BHIBHIBAEMOE
criopoBuKamu poga Plasmodium.

Mesoncammon — COBOKYITHOCTb OPraHU3MOB (OBLIYHO Crlenuduy-
HBIX), oOUTaTeIeH TOIIIN MOPCKOTO ITeCKa — HHTEPCTHIIMAJH.

Membpanenna — psj 6JIU3KO PACIIONIOKEHHBIX, HO He CBA3AHHBIX
Mex Iy co0oi pecHHYeK, QYHKIMOHUPYIOIIUX KaK OJHA CTPYKTYpA.
Caysut a1 HanpaBIeHUs MOTOKA BOABI, COMEPIKAIIEr0 MUIIeBhIE Ya-
CTHIIBI, KO PTY.

Membpannvie demepmunanmuvl — 0cobrle KOMILIEKCHI MOJIEKYJ Ha
Hapy»XHO¥ MeMOpaHe KJIETKH IPOCTEMINNMX, B3aUMOMAEHCTBYIOIIHNE 110
THNY «PeLenTOP-UHAYKTOD», ¢ IOMOI[bI0 KOTOPLIX IPOMCXOLUT PAC-
IIO3HAaBaHUE MOTEHIMATbHEIX KePTB, ocobell CBoero Bujia (RHTUKAHHU-
fauThl), ¥ TAPTHEPOB /18 CIIAPUBAHUA.

Mepyameavnoe dsuxcenue — 0GOGIIEHHBIH TEPMHUH NI 0603HA-
49eHUA (PUBHOJIOTHYECKU OYeHb CXOOHBIX PECHUYHOI'O U 3KI'YTHKOBOTO
JIBUKEHUS,

Mepyamenvhble nons — pasJnyamLINecs MO CBOMM (YHKIASIM
Y4YaCTKH PeCHUYHOro anmnaparta uHGy30pui.

Memabonusa (aszaenoudnoe dsuxcenue) — BOMHOOGPABHOE IBHMKe-
HHE KPaeB KJIeTKH Y HEKOTOPbIX 3BIJIEHU,

Memaxponanvnas 6oana — BOTHA 6HEHUA PeCHUYEK, PACIIPOCTPA-
HSIOLIASICA BJAOJb PECHUYHOTO PAJA B Pe3yJIbTATE TOTO, UTO PECHHUKH
OZHOTO pAZa He OZHOBPEMEHHO, a TOCJeJ0BaTeJbHO NPOXOLAT OLHY
U Ty Ke dasy ABHIKEeHUS.

Muzpupyioujuii npornyraeyc (cM. nponykneyc).

Murpozamema — Menkasi, 0ObIYHO IOABMIKHAA MYIKCKasA raMera.

Murxponyraeyc — reHepaTHBHOE PO y TPOCTEHINIHX C ALEPHBIM
nyanusMoMm (y uHGy30pUi 1 HEKOTOPLIX hopamMuuudep).

Mukpoguaramenme. — HUTEBUAHBIE 06Pa30BaHUA BHYTPH KJIETOK,
y IpocTeHIux 00bIYHO 00'beJUHEHE] B (hHUOPHUILILL.
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Muosun — 6enok, ob6pasymomuil ¢ aKTHHOM COKPATHMBIM KOM-
nnexkc — axkTomMuoduH. O6iazaerT CcHmoCOOHOCTBIO PACILENIATD
AT®D c ocBoGOKAEHNEM 9HEPTUH, KOTOPAS UCIIONb3YETCA IIPU COKpPAa-
LIeHUH.

Muonema — COKpaTUMBIH, (GPUIAMEHTOSHBIA THM Y IIPOCTEHIINX
(B ocHOBHOM, MHGDY30pU).

Modudurayus — HeHacleLyeMoe U3MeHeHne (PeHOoTHUIIA.

Monumopunz — mocTosiHHOe HaGIIOLEHE C Leblo OLEHKH H IIpO-
FHO3a COCTOSAHUS OKPYKAIOIIel cpe/bl.

Mopckoil chez — cKOMIEHUS B MOPCKOM ILJIAaHKTOHE, COAEprKalliie
YacTHUYKU JeTpUTa, 6aKTepuil, a TAKIKe IPOTUCTOB.

O6wuiinaan cmpoerus® (CM. ylbmpacmpyxmypHoe moxcdecmao) —
COBOKYMHOCTDb OOIUX OCOOEHHOCTEN CTPOEHUA U B3aMMOPACIIOJIOMKEe-
HHS OCHOBHBIX CHCTEM OPraHOB (Y MHOIOKJIETOUHBIX OPTaHM3MOB) UJIH
oprases (y OLHOKJIETOUHBIX OPraHU3MOB), CHOPMHUPOBABIIAACS B XO/l€
UX B3aMMOJeHCTBUA, 00eCIIEUNBAIOIIETI0 HOPMAJIBHYIO YKU3HENEATE I b-
HOCTb OpPraHM3Ma KaK I(eJIOTO.

OoxuHnema — crocobHas K JBUKEHHIO 3Ur0Ta, obpazoBaHHas B pe-
3yJbTaTe KONYJSALUU PaMET CIIOPOBUKOB,

Ooyucma — NPUKPENUBUIASACA K CTEHKE KMIIeUHHKA OKOHUATEIb-
HOT'0O X03fHMHA M HHIIUCTHPOBABHUIASCH OOKHMHETA CIIOPOBUKOB.

OnnopmyHucmuieckue uUHgexyuu — 3aboreBaHNUsA, BbI3BAHHDIE
00MTAaIOIMMU B OPraHM3Me Y€JIOBEKa WM KUBOTHLIX M B HOpMe OObIU-
HO HEeNaTOleHHBIMH OPraHH3MaMH (B TOM YHCJE IPOTHCTAMHM), KOTO-
pble CTAHOBATCA ONACHBIMH B CAYUAAX UMMYHOAe(PUIUTa, CBA3aHHOTO,
B yacTHoCcTH, ¢ BUY-uHpermei.

Heanuxysa — nimasmarudeckasd MeMOpaHa C pacHoOJIOMKeHHBLIMHU
oA Hell JONIOJTHUTENbHBIMH CTPYKTYPAMH.

ITepguyrnas npodyryus — OpraHMUYeCKNe BEIeCTBa, KOTOPhIe Ipo-
HU3BOAATCA ¢ TOMOILIO GOTO- 1 XeMOCHHTE3A.

ITofoeoit npoyecc — oBpasoBaHUeE TAIIOUAHBIX ITOJIOBLIX KJIETOK,
KOTOpBI€ 3aTeM (OPH KOMYyJAsAnun) 06pasyioT 3Urory. ¥ uHQy3opuin —
0o0pa3oBaHNe TAIIOUIHBIX SLEP, KOTOPBIMH KJETKU OOMEHHBAaIOTCS
JADPYT ¢ ADYTOM IIPU KOH'BIOTAIUU.

ITourxa — paccenurenbHas CTAAUS MPOCTEHIINX (OOBIUHO CUAAUNX ),
obpa3oBaHHAas B Pe3ybTaTe IIOYKOBAHUA.

ITouxosarue (cMm. Gecnogoe pasmuoxcenue).

IIpodyyenmor — aBTOTPO(dHBIE OPraHU3Mbl, IPOU3BOAAIINE IIED-
BHYHYIO NPOAYKIHIO (OpraHuvecKue BeliecTsa).

! Onpegenenne npusoguTca B hopmyauposke npodeccopa fpocnasa Urope-

suua Crapo6oraTona (1986).
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IIporapuomb. — OpPraHu3MBI, B KJI€TKE KOTODPBIX HET OKPY>KEHHBIX
MeMOpPaHHBIMH KOMIIJIEKCAMH CTPYKTYD, B TOM 4HCJIe He 060coGIeH
sAfepHbIl anmapar. [eHeTHUECKUH allIapaT OprasEu30BaH B BUAe 0coboii
KOJIbIIEBOH CTPYKTYDPHLI — r'eHodopa.

Ilceadonodus — BpeMeHHBIH BLIPOCT KJETKH IIPOCTEHIIINX, OBBIYHO"
BBIMTOTHAOIHY JJOKOMOTOPHYIO UK TPOGUUECKYIO (GYHKIUI0. Pasnu-
4akoT JIOO0NOANN — JIONACTeBUAHLIE UM MAJbIeBUHEIE ICEBIONOLHHI
C 3aKPYTJIEHHBIMH KOHIIAM U, GUIOTIOLUN — HUTEBUHbBIE ICEBLOIOANH,
4KCOMOAMH — OTHOCHUTEJLHO IIOCTOSHHBIE HEBETBALIUECH CTPYKTYPHI
C OCEBBIM KOMILIEKCOM MUKPOTPYOOUEK — aKCOHEeMO, ¥ PU3OMOLUHN —
BeTBAIUECH [ICEBAONOANY C MUKDPOTPYDOOUKOBEIM OCEBBIM CKEJIETOM.

Ilcesdoxumun (cM. mexmun).

Pearyus usbézanus — oTpUIATEILHBIA TAKCUC Y IPOCTEHIINX (MH-
(ysopuil) Ha HaNMMYNe TOKCHYHBIX BEIIECTB, DETUCTPUPYEMAasd peakIiud
TecT-00beKTa IIPU 6HOTECTHPOBAHUH.

Pecnuurka — KoOpoTKas JIOKOMOTOPHAas OpraHeJa HHQY30DHil.
B ornMune ot aKryTHKA, CI0COGHA TOIBKO K OXHOH (DOPME ABHIKEHUT —
rpebHOMY yAADY.

Cedumenmamop — OpraHU3M, NHUTAOIMICA [IyTEM OCANKICHHUS
B3BEILIEHHBIX B BOJE€ NUILEBbIX uacTull. VHOrma Takue opraHU3MBI HA-
3BIBAIOT QUIBTPATOPAMM, HO IpocTeiume (CUAAYNe KIYTUKOHOCIILI HJIHA
HMH(pY30pUU-IEPUTPUXH 1 XOHOTPUX M) HA CAMOM JieJie He POUILTPOBEI-
BaIOT BOAY Yepes KaKue-au00 CTPYKTYPHI, a HAIPABJIAIOT €€ IIOTOK KO PTy.

Cumbuozene3 — THUIOTe3a [IPOMCXOMKAEHUA IYKAPHOTHOH KJeT-
KM IyTeM 3acejleHus NPeJKOBOH IPOKAPUOTHON KIETKH pasaUudHbIMHU
BHYTPUKJIETOUHKIMHU (IIPOKAPHOTHEIMM ) CUMOMOHTAMU

Cmayuonapnuiii nponyraeyc (CM. nporyxaeyc).

Cmuema — CKOILIeHNe JUIHUAHBIX FPAHYJ, CONEPHKALUX KapOTH-
HouAbl. Opranessa, y4acTBymoLasa B GOTOPEIIENIIMM KTYTHKOHOCLIEB,

Takcuc — peaKIUs Ha BHEUIHWH pa3fpaskKuTeb, IIPOABIAIOAAC
B QopMe ABMIKEHUA KJIETKH.

Texmun (ncesdoxumun) — 6eJIOK B COEJUHEHUH C YIIIeBOLOPOLHEL-
MU KOMIIOHEHTaMH (IIMKOIPOTEUH), IINPOKO pacnpocTpaHeHHBIH KOM-
IIOHEHT HaPY>KHOTO OPraHUYeCKOr0 CKeJIeTa NpocTeiInX.

Tenmary.ap, — NaJoIKOBUAHLIE BBIPOCTHI IIUTOILIA3Mbl XoaHO(IA-
reJUIAT (BOPOTHHYKOBBIX K'Y TUKOHOCLIEB), 06pa3yiomie BOPOTHHYOK.,

Tuemomaxmunvraa yuiuamypa (CM. yuiuamypa).

Toxconnasmos —— olnacHoe 3ab0jieBaHUE 4YeJOBEKA, BBHIZHLIBAEMOE
criopoBukom Toxoplasma gondii.

Yaempacmpyrxmyproe moxdecmeo — cxofHas cxeMa opraHH3a-
UK KJIeTKY BHYTPU KDYIIHLIX TAKCOHOB npocTteimux. IlouaTue, oTo-
KJIECTBJIAEMOE ¢ OOII[MM IJIAHOM CTPOCHUSA.
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Yudynrunodus — obbeanHAIONIEE HA3BAHYE IS OpraHe/I Meplla-
TeJIBHOTO JBUKEHNA — PECHHUKH ¥ KT'YTHKA.

Ypoud — 3agHAs yacTh KJIETKHU ABUTraOllleicsa aMeOHl.

PepomOHbL azpezayuu — CHUCHAJbLHBIE BeIECTBAa, BEIZeJAeMble
B OKDY KAaIOUIYIO Cpeay NpocTeHmuMu (MHPY30pUAMH) U CIIOCOGCTBYIO-
1Me 00pa30BaHMIO CKOIIJIEHUH 9TUX OPraHU3MOB.

Pepomondbt cnapusarus (2aMOHbL) — CUTHANBHBIE XUMUUECKYe Be-
LIeCTBAa, C IIOMOIIbI0 KOTOPBIX 0COOM KOMIIJIEMEHTAPHBIX THUIIOB CIIa-
PHBaHUA PACIO3HAIOT APYT ApYyra, Jubo BelljecTBa, HaJUYHe KOTOPBIX
B cpejie CAYKHUT CUTHAJIOM [JIA Hauaja KONYJAIMY MU KOHLIOTalUH.

Punonoduu (cM. nceadonoduu).

Huauamypa — COBOKYNHOCTb PECHUYEK Y HH(Py30pHuit. DYHKIIHO-
HaAJILHO pa3JIMYaloT JOKOMOTOPHYIO (MJIM COMATHYECKYIO) IIHUJIHATYDY,
BBLIIOJIHAOILYIO JBUTATENLHYIO GYHKIIHIO, OKOJOPOTOBYIO IIUANATYDY,
obecreunBaIONIYIO MUTAHUE.

I uppu — KOMIIJIEKCH PECHUYEK, 00'BeIUHEHHDBIX B IJIOTHBIE My4KH
(H0 He cIUBINUXCA) U HYHKINOHUPYIOIINX KaK e[HUHAA JOKOMOTOpHAA
oprasHeJa.

Humonpoxm — y4acTOK HapyKHOH MeMOpaHbI MHDY30PHUH, Yepes
KOTOpPBIH BBHIBOJATCS HellepeBapeHHbIe OCTATKY ITUIIIH.

IJumocmom ~— KNETOUYHBIA POT, PACIOJIOMKEH B riIy6HMHe KOMILJIEK-
€a OKOJIODOTOBBIX CTPYKTYpP. B 9TOM MecTe muToIiasMa OTAeIeHa OT
BHelLIHeH cpelbl TOJBKO OLHOH npocToit MemGpanoit. 3aecs ke GopMu-
pYIOTCA NUIIleBADUTENbHBIE BAKYOJIH.

Humoxasa3un — BelecTBO, IOJABJIAOIee B3aUMOAeNCTBUE AaKTH-
Ha U MHO3MHA.

daznenoudnoe dauixcerue (CM. Memaloaus).

Iromorcuronozus (CM. GLOMOHUMOPUHE).

Ixcempycoma — MeMOpaHHas opraHesnsna, crocobHas B OTBeT Ha
BHEIIIHee pa3jipaskeHHUe BLIOPachIBATh CBOE COAEPKUMOE U3 KJIETKHU.

JYyKapuombslL ~— OPraHU3MBbI, B KJeTKaX KOTODPEIX UMeeTCA OTpaHuU-
yeHHOe MeMOpaHoH Axpo. 'eneTuuecK il MaTepHas OPTaHU3OBAH B Xpo-
MOCOMEI. [lesleHNe AZep IPOUCXOLUT ITyTeM MUTO3a UJIH Melo3a.
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CIIUCOK UJLJIIOCTPAIIMI

Krnase 1

. Illoptper Antonu Ban Jlepenryka (us kuauru I1. Xaakcmasa «Antony

van Leeuwenhoek, de ontdekker der infusorien, 1675—-1875» —
«AHTOHU BaH JIeBEHIyK — nepBOOTKpLIBaTENb HH(Y30pUil, 1675~
1875») —c. 8.

. Onun U3 «MenkocKonos» JleBeHryKa — ¢, 9.
- [AByXIMH30BBIH «MeaKockon» Jlesenryka. C €ro moMOIIbIO MOYKHO

OBIIO paccMAaTpUBATH Cpa3y ABa o6beKTa UM 3PUTEILHO COBME-
uiaTh u306pasKeHuA ABYX CXOAHBIX 06BeKTOB. Celfuac Takue cpaB-
HUTeJIbHBIE MUKDOCKOIIBI TOXE MCIIONb3YIOTCS, OCOBEHHO B KpUMU-~
Hanucruke (u3 kHUry I, Xaakcmana «Antony van Leeuwenhoek,
de ontdekker der infusorien, 1675-1875») — ¢. 10.

. «MenKockom» JIeBeHryKa C AepKaTejeM OJA CTEKJIAHHOIO ITUJIUH-

Apa nid npobupky. IININHAD BCTABISICS B OTBEPCTHA U 3aKpEI-
JIAJICA ¢ IOMOLIBIO ABYX IMUPOKUX HpyKUH (r u d). CobcTBeHHO
JIHH3a BMOHTHPOBAHA B BEPTUKAJIbHYIO IJIACTUHY (£), a2 HABOAKA Ha
Pe3KOCTh OCYLIEeCTBIANACH ¢ TOMOIIbI0 BUHTA (f) (M3 Kuuru I1. Xa-
akcmaHa «Antony van Leeuwenhoek, de ontdekker der infusorien,
1675-1875») —c. 11.

Megane, oTuyekaHeHHaA B d4ecth JleBeHryka B [LosaHaum
B 1716 rony. Ha nuneBoii cropore (aBepce) — Gapenned Jlepenry-
Ka M HaJANUCh «AHTOHU BaH JIeBeHIYK — NelCTBUTENbHEBIH UJeH
Bpuranckoro koposesckoro obiiecTBa». Ha o6oporHoil cTopoHe
(peBepce), Ha 3agHeM ITaHe — POJHOMN ropox akazemuxa Jeadr,
Ha [epefHeM IJlaHe — MYeJIMHBIH yiell (KaKk CMMBOJ TPy 10M10615)
u nurara u3 Beprunusa: «Heeeauk Tpyn, Ho HeMasas ciaBas (M3
kruru II. Xaakcmana «Antony van Leeuwenhoek, de ontdekker
der infusorien, 1675-1875») —¢. 12.

Krnase 2

. Onmanuger — MHOT'OXKI'YTHKOBBIE M MHOTOAJEPHBIE npoc’l‘eﬁmne,

apasuTel aAryimek. X Ha3aBaHMe IPOUCXOAUT OT TOTO, UTO ABUIKE-
HUE COTEeH XKI'yTHKOB CO3/1aeT 3h(eKT, MOXO0w Uit Ha GJIeCK IIOBEpX-
HOCTH II0JIyAParoleHHoro KaMua — ouasna (poTo aBTopa), — ygem-
HaA 8KAA0KA.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19,

20,

21.

22.

23.

24,

25,

. [TaHIIMPHEBIE KIYTHKOHOCLEL {(AuHO(QIarennaTsl). PHCYHOK U3 ajb-

toma I. 'erkkensn «Kpacora dopm r npupoge» — ¢, 17,

. Crenersl pagronapuii. PucyHok us anbboma 3. Texrens «KpacoTa

dopM B Ipupoge» — ¢. 19.

. Uckonaemas dopaMHHH(Depa H3 OTAOXKEHUH MeIoBOr0 Nepuoda

(doTo aBTOpPA) — YBEeMHAR BHAAAKA.
Kcenothuodopes. Pucyuor 3. Tekkens — ¢. 20,

Krnaee 3

OmnosHaTh aMely-IIpoTesi MOMHO TONBKO B ABHMeHNH ((POTO ABTO-
pa) — ysemuasa sxaadra.

JlokomoTopHan hopMa MOHONIOIHANBHOI ameGsl., Ha 3azHeM KoOHIe
Tena BUAeH OKPYIrablid ypous (hoTo aBTopa) — ysemnad sxkaadxa.
CnwmsesnkH. PucyHoxk ua KHHrH 3. I'exkensa «Ilaperso mpoTw-
CTOB» — ¢. 27,

Parkosuna ame6nr Difflugia corona nmoerpoena ua necunHok (doro
aBTOpA) — yeemHuas sraadrd.

Paxosnna amebru! Euglypha Moxer uMers ToHKHMe mumnki (poto Ox-
caHbl ANNaToBoi) — ysemuas axnadra.

Paxosuna amebrr Centropyxis cHaBxeHa TOJCTHIMH uamu (poro
Oxcannl Annaropoii) — ygemuas axaadrxa.

PaxkoBuuHbIe amMeObl He Tax pasHOOOpPasHBI, KAK DAJUOJAPHUH MIN
dopaMuandiepsl, HO OHH TOXe MOTYT OBITh NPHYVAJHEON (opMbI,
kak Lesquereusia (hoto Oxcansl AnnatoBoil) — ysemnas axaadia.
Pakosuna amebor Arcella, B 0CHOBHOM, opTaHHYeckad (oo Okca-
HBI AnnaTosoit) — yeemuasd axaadka.

Ewe onquH npeacTaBUTEIb «CADKOL» — cONHeYHUE (doro Baagumu-
pa 'punena) — yaemmuas skradra.

Jernena (Fuglena spirogyra) (dboro asropa). CiieBa BBepxy BHIHA
OpAHIKeRad TOYKA ~— CTHUTMA — YaeMias 8itaadKd.

Jernena (Euglena spirogyra) 1eMOHCTPHDYET CBOIO CIIOCODHOCTH
K 3BIVIEHOMJHOMY ABHKEHHUIO (MeTabouuu) (doTo aBropa) — ysem-
HaA 6KAAOKA.

Hudyaopua-tydenska. Beretarusrnoe £apo (MaKPOHYKIEeyC) OKpanie-
HO clleNHaJBHBIM KpacuresneM ((hoTo apTopa) — usemuas axaadra.
BproxopecHuunasa uHdrysopua Holosticha. Ha nepennem u 3aguem
KOHIAX ee KJIETOYHOrQ TeJla BUAHBL nuppH (doTo aBropa) — uysem-
HAA 8KAAOKQ.

Bproxopecuuynaa uadrysopus Urostyla. ¥ Hee LUPPU BUIHEI TOJIb-
KO HA 38JHeM KOHIe Teqa (PoTo aBTopa) — ysemnad axiadxa.

¥ undyasopun Euplotes xopomo BUAHBL U [UPPH, © MeMOpaHe LIk
(dboTo aBTOPA) — YEemHaa sxradKq.
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26.

27.

28.

29.

30.

31.

32,

33.

34.

35.

36.
37.
38.

39.

Hmnperuupopasnuas cepebpom unpysopus Hausmaniella geM-To
MOXO0MKa Ha OTIIeYaTOK Nanklla (pHeyHor B. @oiiccuepa) — ¢, 31,
Xuiunas cungyad nudyaopuna-cyrropus Tokophrya quadripartita.
Ha deTkIpex BEIDOCTAX BepXHeHd MOBCPXHOCTH KJETKM PACIOTOME-
HbI ZeCATKH Hiynanen (doro aBropa) — ysemHaa axaadia.
Cywropua Dendrocometes paradoxus XHBeT Ha »Kabpax padykos-
f0KOIIABOB, JIOBUT M NOEJAET APYTUX MHOY3OPHH CBOMMU JpeRO-
BHAHBIMH I0YIAJBIAMHU (CKAHUPYOIIAA BIAEKTPOHHAA MHKDOCKO-
nusn) (porto aBTopa) — c. 32.

Epyropecruunas mudysopus Epistylis chrisemides 13 o4HcTHRIX
coopyxeHnil. Konouna nacuyutsiBaeT 13 «6ybenunkon» (doto Jlox-
MHIbl KOHCTAHTHHEHKO) — ydemuan exiadra.

Y obuTamwinux Ha kabpax pauyKos-G0KONIABOB HHMYI0PHH-XOHO-
Tpux Spirochona gemmipara RAeTOYHLEIH DOT HAXOAWUTCH HA IHE
H3ALIHOW CIOMpalbHCG 3aKpydeHHON BODOHKH (doTo aBTopa) —
c. 33.

Cxema cTpoeHHs UHMeKIMOHHOH eTagii crioposrKa (o llonTuae-
Ky Meabnxopuy) — ¢. 38.

Musrennit nura po3bygurenda Maaapuu. 1. Konynauus tpex Mu-
Kporamer ¢ ogHol makporaMmeroii. 2. QokuHeTa Ha HADYKHOH cTeH-
Ke KHIIeYHHKA KOMapa. 3. 3allONHeHHbIe INIA3MOIHAMH CIIOHHLIE
sKenesb! Komapa. 4. Iledens venmoseka. [Tokaszana paapyilleHH&dA
KJIeTKa MeYeHH, U3 KOTODOH BHIXOAAT IJIASMOSHH. 5. IPUTPOIUT,
B KOTODOM DACTET TIA3MOAHI (CTAOMA «KOJbIAa»). 6. [lluaoronusa
B 3pHTponHTE — C. 40.

Mazok kpoBu GOJBHOTO MajaapHed. B MOpaKeHHRIX 3PHTPOLHTAX
BHUOHBI MHOTOUHCJIEHHBIE «3ePHBIIIKN» ~— NNadMouH {(POTO aBTO-
pa) — uygemnas 6iaada.

HMmenno taxne «kojdeuyKkr» yeuaen Jlapepan B 9pHTPOLUTAX AIOAEH,
Goneromux MasApHei (GoTo aBTOpa) — ysemHaa exaadKd,

Krnase 4

CrpaHuns! U3 « CHCTEMEI IPHPOALI» JIMHHES ¢ IIePBEIMH B MU ]E -
ATHO3AMH TmpocTefimux — ¢, 44,

Ipuer Vexkkens — ¢. 46,

Otro Brounu — ¢. 47.

dunoreHeTHYeCKoe JPEBO 3VKAPHOT, NOCTPOEHHOE HA OCHOBe JAH-
HEIX MONEKYJAPHOH reHeTHKH — ¢, 51,

Krnaee 5

OGpa3ibl CyBeHUPOB B BMAE pakoBuH dopaMuHHbep (GoTo Ty
YeHr) — ysemHan srradka,
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40.

41.

42.

43.

44.

45.

46.

IMapk ckyaenrTyp ¢opamunudep, raaBHasa aunes (dporo Uxkyi
YeHr) — ysemuas exiadxa.

IMapk ckyabntyp dopamutudep (doro Hoxyt HeHr) — ygemunasn
sxnadka.

CorsnacHo rumorese «IIOTOKA IOJ AaBJEHUEM», 30HA TeHepaluu
ABMKEHUS LUTOIIA3MBI ([ToKa3aHa 0ojiee KUPHBIMU CTPEJIKAMU)
HaXOJUTCS B 3aJHel uacTu KjaeTtku (¢poTo aBTopa) — ¢. 59.
CorsacHo runoTese «paciliupeHus GPOHTANBLHOMI 30HBI» , HA00OPOT,
30Ha TeHepaliy JBHKeHUA [IUTOIIAa3Mbl (II0Ka3aHa foJlee sKUPHBL-
MU CTPeJKaMH) HaXOAUTCHA B IlepefHel 4acTu KjeTKU (forTo aBTO-
pa). —c. 59.

Crpoenne KJeTKHu mpocteitimux. Cxema cocTaBieHa U3 OpraHes
pasHBIX IIPOTUCTOB — aMed, KTYTHUKOBLIX, UHGMy30puii. 1. Ilnas-
mastema. 2. [Hurtonnasma. 3. fapo. 4. YHaynunogus (KTyTHUK).
5. Ilcesmomogus. 6. Kierounsii por (murocrom). 7. Kommiekc
Tonapg:xu. 8. Mutoxougpuda. 9. Kpucrer (mnacrunuarsre). 10. Co-
KpaTuTeabHada BaKyosb. 11. ITunieBapureabHas Bakyoab. 12. JH-
JorasMatudeckas ceTh. 13. Sxcrtpycomsl. 14, MuKporpybouKHU.
15. MukpodpuaaMmenTs (pUcyHoK Anacracuu Boaruuoi) — c. 64.
KpemHUeBBIIT Hapy:KHBIH CKeJleT NpPecHOBOZHOTO COJTHEUHUKA
Polyplacocystis ambigua (ckaHUDPYIOIIas 3JIeKTPOHHAA MUKPOCKO-
nus, Mukpodoro Jlrogmunsl I'amoHoBoit) — c. 65.

IIate ocobell coMHeUHUKOB 00 BeJUHUINCH, 00pa3oBaB cBOeOOpas-
HYIO JIOBYYIO CETh, BePOSATHO, AJA MOUMKH 00Jlee KPYIHOH, 4eM
OHWU, o0BIYM (HOTO aBTOpA) — Yygemuas 6x1adxa.
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