opraHmsme.
HlosaepHbie n
AaepHble
opraHun3mbl. Krnetka
N ee OTKpbITHe.




YTo npeacrtaBnaeT cobou xuBasi npupoaa? ATo OrpoMHoOEe
KONTMYECTBO XXUBbIX OPraHN3MOB, >KUBOTHbIX, paCTEHUI, TPUOOB,
bakTepun. Bcex nx obbeanHaeT psaa npm3HakoB: CNOCOOHOCTL K
CaMOCTOATENBbHOMY CYLLIECTBOBAHUIO, POCTY, PasBUTUIO U AP.
HeCMOTpFI Ha MHOroobpasune opM, BCE XKUBblE OpraHN3Mbl UMEKOT
ne U CXoaHbIN HAbOP XMMUYECKUX SNEMEHTOB U



KneTka — 3TO aneMeHTapHasa eanHnua
CTPOEHUA U XKN3HeOeATerIbHOCTU BCeX
XUBbIX OpraHu3MoB, obnaaaroLlas
cobcTBeHHbIM OOMEeHOM BellecTB,
cnoco6|-|a;| K CaMOCTOATeNIbHOMV




[losinepHble opraHn3mMbl BO3HMKIN Ha 3emMie
HECKOJbKO MUINMapaoB NeT Ha3ag v

npegcrtaBlri€Hbl NCKITKOYUTESJIbHO OAHOKITETOYHBbIMIA

opraHnamamu. AgepHble opraHn3Mbl COCTOSAT U3
O HOW NN HECKOSbKMX KITETOK, 04HaKO BCE KMNETKU




OTKpbITUE KNETOYHOIO CTPOEHMNSA XKMUBbIX OPraHN3MOB CTano BO3MOXHO briarogaps
NosIBNEHUI0 MUKpockona. Ero npototun B 1590 r. n3obpen ronnaHacknm
lwnndpoBanbLUMK cTekos 3axapun AHceH. O nepBOM MMUKPOCKONE U3BECTHO, YTO OH
COCTOSN U3 TPYOLI, MPUKPENIEHHON K NOACTaBKE, U UMEN ABa YBENNYUTENbHbIX
cTekna.

3HayYeHne MUKpocKona arsi uccriejoBaHnst CTPOEHMSA CPE30B PaCTUTENBHbIX U
XXMBOTHbLIX OOBEKTOB BrepPBbIE OLEHUIT aHIMUNCKNN n3uk n 6otaHnk Pobept lNyk. B
1665T. Ha cpe3ax NpobKM OH OBHaPYXUn CTPYKTYPbI, HAaNOMUHaKLLNE MNYENUHLIE
COTbl, M Ha3Barsn ux a4ernkamm unu knetkamn. OgHako 'yk owumnodancs, cumras, uYto
KITETKU MYCTblE, a XXMBOE BELLECTBO — 3TO KITETOYHbIE
[lonnaHacknn HatypanucT AHTOHWM BaH JleBeHryk Bo BT
ycoBepLlueH epBbIM YBUOEN XKUE
3apucosarn BPUN, IPUTPOLNTDI
Kanunnapax

arnu

AHTOHWM BaH
MNereurvr

PobepTt

MN/k



K posigepHbiM  opraHnamam ‘OTHOCAT
bakTepun un apxebaktepumn. Yenosek
y3Han ob 3Tux opraHuamax B XVII B.,
Korga — nosaABuncs  MukKpockon. B
HacToslWEee BPEMSA Y4YEHbIE U3y4aloT
bakTepm C MNOMOLLBI 3SIEKTPOHHOrO
MUKpOCKona. [naBHOE oTnn4mne
bakTepnanbHOW KNEeTKn — OTCYTCTBUE
aapa. Y4acToK KIEeTKM € saepHbIM
BELWECTBOM Ha3bIBalOT HYK1€OUOOM, YTO
B MepeBode C NaTUHCKOro O3Hayaet
d10000HbIN 9OpY» .

Hykneong wrpaer Oonblyld posfib B
aeneHnn bakrtepuanbHou KIETKW,
OTBEeYaEeT 3a nepenadvy HacrnengctBeHHOU
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CrpoeHue bakrepuanbHo KneTku

\\\
‘ \ LUuronnasma

Mem6paHa

Knetouxas obonouka

XryTnku




OTnnumne bakTepumn oT APYrux opraHn3mMoB

- B bakTepuanbHoOn KrneTke B — et B Sanoma
OTIINYME OT KITETOK PacCTEHMUN,
)KMBOTHbIX U TPMBOB OTCYTCTBYHOT
MHOrne opraHonasbl. Y bakrepum
VIMEETCSI K/1emoYHasi CmeHKa, e

KOTOpas NPUAAET KNeTke MOPMY Do
1 XECTKOCTb. [10 CTpoeHuIo 1 fsas
XUMNYECKOMY COCTaBY OHa TaKxXe

OTIINYaAETCH OT KNETOK ¥

XXMBOTHBIX U rpndoB.

\\ '.,."\7

N
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N
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BknioueHns (Bakyonu) ¢ 3anacHbimn
BeljecTBamMu




dopma ”
bakTtepuin pasHoobpas ¢OP‘M‘1 6amepuu
Ha: OHU MOTYT UMETb

BN NPSIMbIX U

U3OMHYTbIX Nano4ex, O @

LLIaPUKOB, cnvparemn.

Ou4eHb YacTo bakTepun EokE
0Dpa3syloT CKoNseHns B
BUAE OSTMHHbIX
N30MHYTbIX LEMOYEK,
rpynn n NNeHOK. I
BonbLUMHCTBO

bakTepun OECUBETHO.  nasouxobudnue
Torbko HekoTopble ua  (Eewwrs#)
HUX OKpaLLEHbI B

NypnypHbIN NNK
3eNnEeHbIN LBET.

QuUnAoKoOKKu

; cmpenmoxpKKy

cmaguroKoKKu cnupusie Bubpuonwu




- bakTtepun —BaxkHenLlee 3BeHO 00LLEro
KPYroBopoTa BELLECTB B NPUPOAE, TaK KaK OHU
pas3pyLUaoT CMOXHble OpraHNYeCcKne BELLECTBA
OTMEPLLNX PACTEHNN U TPYMNOB XXUBOTHbIX,
BblAENEHUS XXNUBbIX OPraHnM3MoB U T. . HekoTopble
BbakTepum cnocobHbl K POTOCUHTESY, XOTH
B6ONbLUNHCTBO UCMOMb3YET FOTOBLIE OPraHn4yeckKue
BellecTBa. [lnTasch aTMMK BewecTBamm, baktepumm
rHNeHUA npespaLlatoT ux B neperHomn. OHu
cBoeobpasHble caHMTapbl NaHEeTHI.




AlaepHble opraHU3Mbl (3YKapuoThbl ) -

B omnu4yue om npokapuomos,
3yKapuomabl —3mo si0epHbIe Xueble
op2aHu3MbI (m.e. UX Kriemku cooepxxam
A0po)

OHU MOryT BbITb KaK O4HOKNETOYHbLIMN,
TakK N MHOTOKJTETOYHbIMUW, OHAKO
CTPOEHME KNETOK Y HUX OOQHOTUMHOE.

B epynny aykapuomos (OHU Mmo2ym bbimeb
OOHO- U/TU MHO20K/IeMOYHbIMU)8X005iM
pacmeHusi, )XUBOMHbIEe (8 MOM 4Yuciie
yesiosekK)u 2pubsbil.

KneTkn aykapuoT pasgeneHbl CUCTEMOWU
MeMOpaH Ha OTaeNbHbIE OTCEKU, UMEIOT
CXOXNU XMMUNYECKUN COCTaB U
OOHOTUMHbIM OOMEH BELLECTB.

CTpoeHue 3yKapuoTUYEeCKOWN KIETKM

O6onoyka
Jluzocoma

Komnnexc Tonwmyu

Bakyons

Bxnoyenue

flapo
uponnasmatuyeckas cers
Uenrpuons

MuToxonapus

Pu6ocoma

Lurozons




HenpemeHHbIM cmpyKkmypHbIM arieMeHmMom 1itobou
ayKapuomu4eckou Krnemku sierisemcsi s0po. B HEM, a makxe 8
MUMOXOHOPUSIX XKUBOMHbIE KIlemkKuU XpaHsam HacsieOCmeeHHYIo
UHopmauyuro.

B pacTtutenbHbIX KneTkax ata MHopMaLuua HaxoauTCs He TONbKO B
aape n MUTOXOHAPUSIX, HO eLlé 1 B nnactngax. OobeMHoe
COOTHOLLEHME MeXOy AAPOM U LMTOMMNasMon HasbiBaeTCcHa A0epPHO-

LNTONNA3MaTUYECK' *** *#1 ! mnranns A maranin in wamanara
MOMKHO OLIEHWTB Y CtpoeHue mugomou (A) m
pactutenbHow (B) KneTok

A Kaerounan obonouxa

Knerounan membpana

ArmapaTt Fonnpxn

Anpo
C AAPLIMKOM
Pubocossr

Jhuzocomm

DHACIUTAIMATUMCCKAS
CeTh

Bawyosne

Xnopomnact

Miurroxonapus

Ihirromnaama




OTnnyYmne NPOKapUOTOB OT 3YKapMoOTOB

[ nagHoOe, Ymo omriudaem rpoKapuomo8 om 3yKkapuomaos,
—omcymcmaeue KJ1emo4Ho20 sidpa.

A a10 3HauuT, YTo [AHK npokapmnoTnyeckoun KrneTkm He
OpraHmM3oBaHa B XpOMOCOMbI 1 HE OKpY>KeHa s4epHOU
000N0OYKOU. QYKAPMUOTUYECKME KIETKN YCTPOEHbLI HAMHOIO
cnoxHee. x [1HK ynakoBaHa B XpOMOCOMBbI, KOTOpPbIE
pacnonararoTca Kak pas B aape.

OCHOBHbIE OTNINYMA paccMaTpmBaeMbIX BMONOrMYeCcKnX
KaTeropum cBegeHbl B Tabnmuy:




OnHoKIIETOUYHBIE (32 PEAKUM UCKIIOUEHUEM )

He umeror cpopmupoBaBiierocs siapa

HacnenctBennas  uHbopmanus
KosbLeBOM MoJiekyie JJTHK

COJEPKUTCS B

He nmeroT MeMOpaHHBIX OPTaHOUIOB

buHapHoe nenenue KieTku

Habop reHoB — rarmioniHbIi

PasmHOXEHUE
MMOYKOBAHUEM

BEIreTarTnuBHOC, CIIOPOBOC,

XryTtuk B BHIE OCIKOBBIX HUTEH BMOHTHPOBAH B
000JI0UKY KJIETKH

Knerkn nmeror pazmep 0,1-10 Mxm

OHO- WX MHOTOKJIETOYHBIE

Nmeror dYE€TKO BBIpOXKEHHOE sApO  (sApa) ¢
COOCTBEHHOU 000JIOYKOI
HacnmencTtBennas  mHdopmainus — XpaHUTCS B

nuHerHon JIHK simpa, a Takke MUTOXOHIpHUSX U
IUIacTUIaxX

Conepxar MEMOpaHHbIE OpraHOUbI 151
HEMEMOpaHHbBIE CTPYKTYPbI
[Ipsmoe  pgeneHne, HENpsAMOE  JEJIEHHE  WIN

PEAYKIIMOHHOE JCJICHUE

Habop renos, kak npaBuio, — JUTIOUTHBIN

PasMHOXeHHe mooBoe ¢ 00pa3oBaHHEM T'aMeT

XKryTuk mnpeAcTaBieH BBIPOCTOM KJIETKHM B BHUJE
MUKPOTPYOKH

Knerkn nmeror pazmep 10-100 mxm




