KneTo4yHaa Teopusa

yyeHuua 11-9 knacca
BopoBukoBa 'eHpueTTa
Yuutenb: Bsasosel H.B.




Hayka o kjieTKe Ha3bIBaeTCs LIMTONIOTHEH (TpeU. «IIUTOCH-KJIETKa, «JIOFOC»-HayKa).

[IpeaMer HUTONOruM - KIIETKM MHOTOKJIETOYHBIX )KUBOTHBIX U PACTEHUH, @ TAKKE
OJIHOKJIETOYHBIX OPTaHU3MOB, K YUCITY KOTOPBIX OTHOCSITCSI OAKTEpHH,
IPOCTEUIINE U OJJHOKJIIETOYHBIE BOJIOPOCIIH.

[{uToorKus U3y4aeT CTPOCHNE U XUMHUUYECKUN COCTaB KJIETOK, (PYHKIIUH
BHYTPHUKJIETOYHBIX CTPYKTYpP, PYHKIIUM KJICTOK B OpraHU3Me )KMBOTHBIX U PACTCHMM,
Pa3MHOXKEHHE U Pa3BUTHUE KJIECTOK, IPHUCIOCOOICHHUS KJIETOK K YCIOBUSIM
OKPYXKAIOIIEHU CPEIHI.

CoBpeMeHHas IIUTOJIOTUs - HayKa KOMILIEKCHasi. OHa UMEET CaMbl€ TECHBIC CBS3HU
C ApYrumMu OUOJOTMYECKUMU HayKaMH, HallpUMEpP ¢ OOTAaHUKOM, 300JI0TUEH,
(PU3HOJIOTHEN, YHCHUEM 00 PBOJIIOIIMM OPraHUYECKOIO0 MUPA, & TAKXKE C
MOJICKYJISIPHOM OMOJIOTHEN, XUMUEH, (PU3UKOM, MaTeMaTUKOMA.

[{uTonorus - ogHa U3 OTHOCUTEIBHO MOJIOJIBIX OMOJIOTMYECKUX HAyK, €€ BO3PacT

ok010 100 net. Bo3pact ke TepmuHa “kierka’” HacuuThIBaeT BhIie 300 JIeT.



P77 [TepBbIM UETTOBEKOM, YBU/ICBIIINM KJIETKH,
4 R \-;\';‘ ObLT aHIMHCKUN yueHbll Pooept ['yk
PoT T R .
47 ~ (u3BeCTHBIN HaM Oyarogaps 3akoHy I'yka).

.;".}1 ~ Sa d’{i B 1665 roxy, nbITasCh MOHATE,
,g;f j@;w,’ . A I04YeMY NPOOKOBOE IEPEBO TAK
. o xopouo 1iasaet, ['yk crain
e i‘ paccMaTpuBaTh TOHKHE CPE3bI
/f‘; 2 i MPOOKHU C MTOMOIIBIO
YCOBEPLIEHCTBOBAHHOIO UM

MHKPOCKOTIA.

-
4

'YK (Hooke) Po6epm
(18 utona 1635, ®pewyomep, o. Yaim —
3 mapma 1703, JIoHOOH)

OH oOHapy>xuJj, 4To IpoOKa pa3jiesicHa Ha MHOKECTBO
KPOIIEYHBIX STYECK, TOX0XKUE HA MUEITUHBIE COTHI,
IIOCTPOCHHBIE U3 YEEK, HAIOMHUBIIINX €My
MOHACTBIPCKHE KEJIbH, U OH HA3BaJl 3TH STYEHKHU
KJIeTKaMu (mo-aHmuickuy cell o3HauaeT «kenbs,
sgueuka, kinetkay). @axkrunuecku Pooept ['yk yBugen
TOJILKO 000JIOUKH PACTUTEIbHBIX KJIETOK.

Tak sbi2rissidenu Knemku rnoo
Mukpockorom [yKa.




JlegeHayk (Leeuwenhoek), lypkune (Purkyne) 5H BpoyH (Brown), Pobepm

AHMOHU 8aH (24.10.1632, OesaHzernucma (17.12.1787, (21.12.1773, MoHMpo3 —
Hengpm — 26.08.1723, mam xe), Jluboxosuuye — 28.07.1869, 10.06.1858, JToHOOH),
HudepnaHOcKul Hamypanucm. [Npaea), yewckul gpusuoroe. womrnaHockut bomaHuK

B 1680 roay rosutanackuit Mactep AHToHuit BaH JIeBeHryk (1632—1723) ¢ momMoIb10 MUKPOCKOIIA C YBEJIUYCHUEM B
2770 pa3 BIEpBbIC YBUJIET B KaIlIe BOAbI «3BEPHKOBY» - TBUXKYIIUECS )KMUBbIE OPraHU3MBbI - OJHOKJIETOUYHbIE OPraHU3MBbI

(GaxTepun).
[lepBBie MUKPOCKONUCTHI Beiien 3a [ 'ykom oOparianyn BHUMaHUE TOJIBKO Ha 000109KH KIIeTOK. [IOHSATh MX HETPYAHO.

MUKpPOCKOIIBI B TO BpeMsi ObLIM HECOBEPILIEHHBI U JIaBAJIM MaJO€ YBEIUYCHHE.

JnutenbHoe BpeMsi OCHOBHBIM CTPYKTYPHBIM KOMIIOHEHTOM KJIETKH cuuTaiach o0osouka. Jlumb B 1825 roay yemickui
yuenblii S.Ilypkune (1787-1869) oO6paTui BHUMaHUE Ha MOTY>KUJIKOE CTYIEHUCTOE COACPKUMOE KIETOK M Ha3BaJjl ero
MPOTOILIA3MO (TENeph €€ Ha3bIBAIOT IUTOIIA3MOM ).

Tosbko B 1833 r. anmuiickuii 6otanuk P. bpoyn (1773-1858), nepBoOTKphIBaTEIh Xa0TUYECKOTO TEMIOBOTO JBUKEHUS
gacTull (Ha3BaHHOTO BIIOCJIECTBUU B €0 YECTh OPOYHOBCKHMM), OTKPBLUI B KJIETKaX si7pa. BpoyH B Te€ To/ibl HHTEpECOBAJICS
CTPOEHUEM U PA3BUTHUEM JIUKOBUHHBIX PACTEHHUI — TPONUYECKUX opxuacil. OH Aenas cpe3bl 3TUX PACTEHUN U HCCIIEI0BAIl
HX C IOMOILBI0 MUKPOCKOIA. bpoyH BIiepBbI€ 3aMETUJI B LIEHTPE KIETOK KaKUE-TO CTPAHHBIE, HUKEM HE ONMCAHHBIC
chepuueckue CTpykTypbl. OH Ha3Bas 3Ty KJIETOUYHYIO CTPYKTYPY SJIPOM.



B 310 e Bpemst Hemenkuil 0otanuk M. [llnelineH ycTaHOBUII, YTO paCTEHUsI UMEIOT
KJIETOYHOE cTpoeHue. IMEHHO OTKphITHE BpOyHa MOCIIYKIWITO KIIFOYOM K OTKPBITHIO
[Ineiinena. Jemo B TOM, 9TO 4aCcTO 00OJOUYKHU KJIECTOK, 0COOCHHO MOJIOABIX, BUIHEI B
MUKpOCKOT 110X0. [Ipyroe aemno — siapa. Jlerue oOHapYUTh SAPO, a 3aTEM YK 000JIOUKY
KJIETKU. DTUM U Bocnonb3oBaiics [1lneiinen. OH Hayan METOAUYHO MPOCMAaTpUBaTh CPE3bl
3a cpe3aMH, UCKaTh sipa, 3aTeM 000JI0UKH, MOBTOPSATH BCE CHOBA M CHOBA HA Cpe3ax
Pa3HbIX OPraHoOB M YacTeu pacteHui. [locne mouTu AT JeT METOAUYHBIX U3bICKAHUN

1 &\ ; [IIneiinen 3akoH4YMI CBOIO padboTy. OH yOeauTeaIpHO A0Ka3all, YTO BCE OpraHbl paCTeHUN

RY '5',_ T~

: N AMEIOT KIIETOYHYIO IIPUPOLTY.
LlinetdeH (Schleiden) 4
Mammuac ko6 (05.04.1804,

[IIneitnen 000CHOBAI CBOIO TEOpHUIO AJisl pacTeHuii. Ho ocTaBanuch eiiie >KUBOTHBIE.

Fam6bypz — 23.06.1881 KakoBo ux cTpoeHune, MOXHO JId TOBOPUTH O €TMHOM JIJIsI BCETO )KUBOTO 3aKOHE
®paHkghypm-Ha-MadiHe), KJIETOYHOIO CTpOeHUA? Benb Hapsy ¢ UCCIIEIOBAHUAMU, JOKA3bIBABIIUMH KIETOYHOE
Hemeukuli 60maHuK. CTPOCHUE KUBOTHBIX TKaHEW, ObLUIA PA0OTHI, B KOTOPBIX 3TO 3aKITIOYCHUE PE3KO

OCIIapuBaJIOCh. [lenas cpesbl KocTen, 3y6oB 1 psaa Apyrnx TKaHen XUBOTHbIX,

YUYCHBIC HUKAKHX KJICTOK HC BUICIIN. CocTosiiu Ih OHU PaHBbIIIC U3 kieTok? Kak
BI/I,Z[OI/IBMCH}IJII/ICB?

OTBET Ha 5TU BOIPOCHI Jajl Apyroil Hemenkui yuenbiii — T. [IIBaHH, co31aBIINMA
KJIETOYHYO0 TEOPUIO CTPOEHHUS KUBOTHBIX TKaHer. Hatonkuyn [lIBaHHa HA 3TO OTKpBITHE
HInennen. llnernen nan B pyku [lIBanHa xopommi komnac — siapo. llIBaHH B cBOEH
paboTe MpUMEHUI TOT JKe IIPUEM — CHavaja UCKaTh siIpa KJIETOK, 3aTeM UX 000JI0UYKH.

B pexopiHO KOPOTKMI CPOK - BCEro 3a rof - l1IBaHH 3aKOHYMII CBOM TUTAHUYECKUN TPYH U ’ i 4 _

yke B 1839 r: onyOnukoBai pe3yinbrarsl B padbote « MUKPOCKOTTMUECKHE UCCIIEIOBAHUS O =
COOTBETCTBHUH B CTPYKTYPE U POCTE KUBOTHBIX U PACTCHHIN, TIe CHOPMYIUPOBAI LLisanH (Schwann) Teodop
OCHOBHBIE ITOJIOKEHHUS KIIETOUHON TEOPHUU (07.12.1810, Héuc -

11.01.1882, KénbH),
Hemeukul gpusuorioa.



OcHoBHbIe nonoxeHus kKnetoyHon teopum no M. LLinenaeHy n T. LLIBaHHY

1.Bce opranu3Mbl COCTOAT U3 OJMHAKOBBIX YaCTEH - KJIIETOK; OHU 00pa3yroTCs U PaCTyT MO OJHUM U TEM
7K€ 3aKOHAM.

2.001muii MPUHIMI Pa3BUTHSI IJIs1 SJIEMEHTAPHBIX YacTel OpraHu3Ma - KJIeTKOOOpa30BaHHUE.

3.Kaxaasi KiieTKa B ONPEICIICHHBIX TPAHUIIAX €CTh MHIANBUAYYM, HEKOE caMOCToATEIbHOE Henoe. Ho
3TH UHAWBUYYMBI JEUCTBYIOT COBMECTHO, TaK, YTO BO3HMKAET TAPMOHUYHOE 11eJI0€. Bce Tkanu
COCTOSAT U3 KJIETOK.

4 .TTporiecchl, BO3HUKAIOIIHNE B KIETKAaX PACTCHHUH, MOTYT OBITh CBEJCHBI K CIICAYIOMMM: 1)
BO3HUKHOBEHHE HOBBIX KJIETOK; 2) YBEIWYCHHUE KIETOK B pa3Mepax; 3) NpeBpalleHue KIETOYHOTO
COJIEP>KMMOI0 M YTOJIIIIEHUE KJIETOYHON CTCHKH.

[Tocse 3Toro Gakt KJIETOYHOTO CTPOEHHUS BCEX KUBBIX OPraHU3MOB CTall HEOCIOPUMBIM. JlanbHenlne ucciue10BaHus
HOKa3aJii, YTO MOYKHO HAWUTH OPraHU3Mbl, KOTOPbIE COCTOSAT U3 TPOMATHOTO YUCIIa KIETOK; OPraHU3Mbl, COCTOSIIINE U3
OrPaHUYCHHOIO YUCIIA KJIETOK; HAKOHEL, TaKhe, BCE TEIO0 KOTOPBIX MPEICTAaBICHO BCEr0 OAHON KIIETKOM. beckiieTouHbIX
OpPraHU3MOB B IPUPOJIE HE CYIIECTBYET.

T. [lIBann 1 M. lllneiinen ommOOYHO CUNTAIIH, YTO KIETKH B OpraHW3Me BOSHUKAIOT U3 MEPBUYHOTO HEKIETOYHOTO
BEILECTBA.



Bupxoe (Virchow) Pydonbgh
Jlrodsue Kapn (13.10.1821,
LugpenbbeliH, NomepaHus —
056.09.1902, bepnuH)

Bap Kapn Makcumosuy

(17/28.2.1792, umeHue

lMud6 — 16/28.11.1876,
Tapmy)

llineddeH (Schleiden)
Mammuac ko6 (05.04.1804,
lambypez — 23.06.1881,
®paHKkpypm-Ha-MatiHe)

Hoznnee Pynoasd Buxpos (B 1858 roxy) chopmynupoBas 0qHO U3 BasKHENIINX MOJIO0KEHUN KIETOYHOU
Teopun: «Besikasi KJIeTKa NPOMCXOAMT U3 APYIoH KJIETKHU... TaM, r1e BOSHUKAeT KJIeTKa, ed J0/JKHA
MPeIllecCTBOBATH KJIETKA, MOX00HO0 TOMY, KAK )KMBOTHOE NMPOMCXOINT TOJIbKO OT }KUBOTHOI0, PACTEHHE —
TOJIBKO OT pacTeHus». Kiierka MokeT BOSHUKHYT TOJIbKO U3 NPeAlIESCTBYIOLIEH KJIETKH B pe3y/ibTare ee

JIeJIeHus.

Akanemuk Poccuiickoit Akagemun Hayk Kapia bap oTkpbLI sileKk/IeTKY MJIEKONMUTAOMUX W YCTAHOBUJIL, YTO
BCE MHOTOKJIETOYHbIE OPraHN3Mbl HAYUHAIOT CBOE Pa3BUTHE U3 OHOM KJIETKH. JTO OTKPbITHE MOKA32J10, YTO
KJIETKA - He TOJbKO eJMHNIA CTPOCHHS, HO U eMHHMIA Pa3BUTHS BCeX KMBbIX Opranu3mos. Uaesi 0 ToM, 4T0
BCe OPraHu3Mbl OCTPOCHBI U3 KJIETOK CTAJIa OHUM M3 Haulos1ee BaKHbIX TEOPeTHYECKHUX JOCTHKeHUN B
HCTOPHHU 0HMOJIOTHH, TOCKOJIBKY C03/12J1a €AMHYI0 OCHOBY JJIsl M3Yy4Y€eHHS BCeX KMBbIX CylIEeCTB.

3ooior Iliaeiinen BuepBbie onncal B 1873 rony HenpsiMoe gejieHHe dKMBOTHBIX KJIETOK - “MHUTO3”.



IlepBble 3Tanbl popMUPOBAHNS U PA3BUTHS NMPEACTABICHUS 0 KJIETKHU

1. 3apoxaeHust TOHATHS O
KJIETKHU

1665 . — PI'yk

BIIEPBBIC PACCMOTPEI MO
MHUKPOCKOIIOM Cpe3 MPOOKH,
BBEJI TEPMHUH «KIICTKa

1680 r. — A.JIeBeHryK

OTKPBLI OJTHOKJIETOYHBIE
OpPTraHU3MBbI

2. BO3HUKHOBEHME KJIETOYHOM
TEOpUHU

1838 r. T.llIBan u M.
Hlneiinen

0000IIMIIK 3HAHUS O KIIETKE,
c(hopMyIIUpPOBAH OCHOBHBIE
TMOJIOKEHUS KJIETOYHOU
Teopuu: Bece pacturenpHble U
YKUBOTHBIC OPTaHU3MBI
COCTOSIT U3 KJICTOK, CXO/THBIX
10 CTPOCHHIO.

3. Pa3BuTHe KI1€TOYHOMU
TEOPUHU

1858 . — P.Buxpos

YTBEPIKIaJ, 4TO KaXK/1ast
HOBasl KJIETKA MPOUCXOIUT
TOJILKO OT KJIETKH B
pe3yabTare ee eJICHUs

1658 . — K.bap

YCTaHOBWJI, YTO BCE

OpraHu3Mbl HAUUHAIOT

CBO€ pa3BUTHE C OJHOMU
KJIICTKH




\pHas eAMHUIA )XKUBOM cucteMbl. Crienuduueckue GyHKIMU B KIETKE pa
BHYTPUKIIETOYHBIMU CTPpYyKTypamu. HecMoTpst Ha MHOroo6pasue hopm, KIeTK
A3UTEIBLHBIM CXOJICTBOM B CBOMX IJIaBHBIX CTPYKTYPHBIX OCOOEHHOCTSIX.

ICTaBISIET COOOM 3JIEMEHTAPHYIO )KUBYIO CUCTEMY, COCTOSLIYIO U3 TPEX OCHOBHBIX CTP
3 — 000J104KH, IUTOIIIA3MBI U A1pa. [{uTonnaszma u s1po 00pa3yroT NpoToIiazmy.

1€CKH BCE TKAHW MHOTOKJIETOUHBIX OPraHW3MOB COCTOSIT U3 KiieTOK. C Jpyroil CTOPOHBI, CJIU3EB
T U3 HEPa3AeI€HHON NEPEropoKaMM KJIETOYHOM MacChl CO MHOXKECTBOM SIIEP.

Cnu3sesuku. BepxHul psi0, crieea Haripas
Physarium citrinum, Arcyria cinerea, Physa
polycephalum. HuxHuu psid, crieea Harpa
Stemonitopsis gracilis, Lamproderma arcyrio
Diderma effusum

30M YCTPOEHA U CEp/IeYHAasi MBI KUBOTHBIX. P/l CTpYKTYyp Oopranusma
SpasibHasi OCHOBA KOCTEi) 00pa30BaHbl HE KJIETKaMH, a MPOAYKTaMH



COCTOSITh BCETO JIUIIIb U3 COTEH KJIeTOK. OpraHu3M uenoBeKa BKIIIOUa
3 U3BECTHBIX ceiluac KiieTok nMeet pazmep 0,2 MKM, camasi OoJbIasi — HEOIUIO,
OKOJIO 3,5 KT

Cnesa ucmpebnéHHbit
HEeCKO/bKO 8eKo8 Ha3al
anuopHuc. Cripasa — e2o AU
Halti0deHHoe Ha Madaecackap

€ pa3Mepbl PACTUTEIBHBIX U KUBOTHBIX KJIETOK COCTABIIIOT OT 5 10 20 MkM. [Ipu 3TOM Mexay pasme
OB U pa3MepaMy MX KJIETOK MPsIMON 3aBUCUMOCTH OOBIYHO HET.

TOOBI TTOJIIEPKUBATH B ce0e HEOOXOMMMYIO KOHIICHTPAIINIO BEIIECTB, KJIETKA TOJKHA OBITh (hH3U
BOETO OKpyKeHus. Bmecrte ¢ TeM, )XU3HEAeATEIbHOCTh OpraHnu3Ma IIpeanoaaracT MHTEHCUBH
y kaeTkamu. Ponb Gapbepa Mexay KIeTKaMHU UTpaeT Iuia3Marndeckas Memopana. Bayrpe
pemsi ObLIO 3araJIkoi JUIsl YY€HbIX; CYUTATIOCh, YTO MEMOpaHa OrpaHUYUBAET MTPOTOILIL
OW ¥ IPOUCXOMAST Bce OMOXMMHUECKHE Mpoliecchl. biaronaps 31eKTpOHHOW MUK
b PACKPBITh, U CEMYAC U3BECTHO, YTO BHYTPH KJIETKU UMEIOTCS LIUTOILIa3Ma,
€ OpraHouibl, ¥ reneruueckuii marepuain B Buae JAHK, coOpannsiii, B
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BHexneTodHaA cpena

- ThaHc- s MUKONPOTEMH
NUKOAMIMA - pemBpaHHbIA .

NpoOTEeXUH

NPOTEUH

UMTOCKENeTa
LuTonnazma




I1o coBpeMEHHBIM JaHHBIM, IJ1a3MaTUYeCKie MEMOPAHBI — 3TO TUTONPOTENHOBBIE CTPYKTYPHI. JIMIKIBI CHOHTAHHO 00Pa3yIoT
Omcioii, a MeMOpaHHBIE OETIKU «IIJIaBalOT» B HEM, CIIOBHO OCTPOBa B OKeaHe. B MeMOpaHax MPUCYTCTBYIOT HECKOIBKO THICSY
Pa3IuYHBIX OCJIKOB: CTPYKTYpHbIE, IEPEHOCUUKH, (hepMeHTHI U apyrue. [Ipeanonaratot, 4To Mex1y OEITKOBBIMH MOJIEKYJIaMu
HMMEIOTCSI IIOPBI, CKBO3b KOTOPHIE MOTYT MPOXOIUTh TMAPO(PUIbHBIE BElIECTBA (HEMOCPEACTBEHHOMY X IPOHUKHOBEHUIO B
KJIETKY MEIIaeT JUMUIHBIN Oncioii). K HeKoTOphIM MOJIeKyaM Ha MOBEPXHOCTH MEMOpaHbI MOACOECANHEHBI NNINKO3UIIbHBIE
IPYIIIbL, KOTOPBIE YYaCTBYIOT B IIPOLIECCE PACIIO3HABAHUS KJIETOK MPU 00pa30BaHUM TKAHEM.

PaszHbie Tuibl MeMOpaH OTIMYAIOTCs 10 CBOEH ToJuHe (00bIYHO OHA cocTaBisieT OT 5 10 10 HM). [1o KoHCUCTEHIIMH
JUIUAHBIA OUCIION HATOMUHAET OJMBKOBOE MACIO. B 3aBUCUMOCTH OT BHEUTHUX YCIOBHM (PETYISATOPOM SIBJISETCS XOJIECTEPOIL
CTPYKTYpa OMCII0sI MOYKET U3MEHATHCS TaK, YTO OH CTAHOBUTCS O0Jiee KUAKUM (OT 3TOr0 3aBUCUT aKTUBHOCTH MEMOpaH).

BaxHol mpo0sieMoit sSBIsieTCS TPAHCIIOPT BELIECTB Yepe3 MmiiazMaTuieckue MeMOpanbl. OH He0OX0AUM ISl IOCTaBKU
MUATATENbHBIX BEHIECTB B KJIETKY, BEIBOJIA TOKCUUHBIX OTXOJI0B, CO3/IaHUS IPAIMEHTOB AJIs MOAEP KaHKS HEPBHOW U MBIIIEYHOY
akTUBHOCTH. CyIIECTBYIOT CJAEAYIOIINE MEXaHU3MbI TPAHCIIOPTA BEIIECTB Yepe3 MEMOpaHy:

auddy3us (ra3el, )KUPOPACTBOPUMBIE MOJIEKYIIBI TPOHUKAIOT MPSIMO Yepe3 TIa3MaTHUECKyI0 MEMOpPaHY); TP 00JIEr4EHHON
auddy3un pacTBOPUMOE B BOJIE BEILIECTBO MPOXOAUT Yepe3 MeMOpaHy 1Mo 0coO0OMYy KaHalTy, CO3/IlaBa€MOMY KaKOU-JI100
crenuduyecKoil MOJIEKyIoi;

ocMoc (muddy3us Boabl yepe3 MoayHEITPOHUIIAeMbIe MEMOpaHBbI );

aKTUBHBIN TPAHCIOPT (IIEPEHOC MOJIEKYJI U3 00JaCTH C MEHBIIIEH KOHIIEHTpaIuel B 00J1acTh ¢ OOJIbIIEH, HATPUMED,
IOCPEACTBOM CIEHHUAIBHBIX TPAHCIIOPTHBIX O€IKOB, TpeOyeT 3aTparsl sHepruu ATD);

IIPU SHIOLUTO3€ MEMOpaHa 00pa3yeT BITYMBAHUS, KOTOPBIE 3aT€M TPaHC(OPMUPYIOTCS B Iy3bIPbKU WM BaKyoiIu. Pa3znugaior
(arouTo3 — MOMIONICHNE TBEPABIX YaCTHUIl (HAIPUMED, JTCUKOIIUTAMH KPOBH) — M IIMHOIIUTO3 — MOTJIOMICHHUE KUAKOCTEH;

SK30LUTO3 — MPOLECC, OOpPaTHBIN YHAOLUUTO3Y; U3 KJIETOK BBIBOASTCS HEMEPEBAPUBIIMECS OCTATKU TBEPABIX YACTHUIL U KUAKUN
CEKpeT.

HCpBBIG JABa IIponeccca B OTIMYKUC OT OCTAJILHBIX HE Tpe6y}0T ,Z[OHOJ]HI/ITGJII)HOﬁ 9HCPTUH
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Snpo nMeeTcs B KJIETKaX BCEX dyKapHO
SPUTPOLIUTOB MIIEKOIUTAIOIMUX. Y HEKOTOP
UMEIOTCS /IBa Apa, HO KaK MPaBUiIo, KIeTKa
A11po. S apo o6pIuHO PUHUMAET (HopMy HIapa
pasmepaM (10-20 MKM) OHO SIBJISIETCSI CAMOM K

SAnpo oTrpaHruYEHO OT LUTOIIA3MBI SIEPHON 000
COCTOHT M3 JIByX MEeMOpaH: Hapy>KHOI 1 BHYTPEH
TaKO€ K€ CTPOCHHE, KaK U IIa3MaTndeckas Memop
HAXOJIUTCSl Y3KO€ MTPOCTPAHCTBO, 3AIIOJIHEHHOE IO,
BeIeCcTBOM. Uepe3 MHOXKECTBO TOP B SIIEPHOM 000
OCYIIECTBIIIETCS OOMEH BEIIECTB MEXKIY SAPOM H IT
yacTHOCTH, BbIxon u-PHK B nutomnasmy). Buern
4acTo OBIBACT ycessHa puOOCOMaMU, CHHTE3UPYIOI]

50po knemku

000JI04KOM HAXOUTCS KapHoIuia3Ma (SIEpHBIN COK), B KOTOPYIO MMOCTYIAIOT BEIIECTBE
OJICP)KUT XPOMAaTHH — BemecTBo, Hecymiee JJHK, u suppimku. SAphIIKo — 3T0 OKp
OTOPOM MTPOUCXOAUT (POPMUPOBAHKE PUOOCOM.

OMOCOM, COZIEPKALIUXCSI B XpOMAaTHHE, HAa3bIBAIOT XPOMOCOMHBIM HA0OpOM.
axX JUIUIOMIHOE (21n), B OTJIMYHE OT MOJIOBBIX KJIETOK, UMEIOUINX TarjIor

a ABJISIETCS COXpaHEHUe reHeTrnueckoi nudopmanuu. [pr
uéM JIHK xomupyercs (permunupyercs). baar




LUTOINJIASMA U EE OPTAHOMAObI

MMuTOXOHAPHH UHOT/IA HA3BIBAIOT «KJIETOY
3IEKTPOCTAHIUSAMMY. ITO CIUPAIBHBIE, OKP
WJIY Pa3BETBJIEHHBIC OPraHeIIbl, JJIMHA KOTOf
npeaenax 1,5-10 MM, a mmpuna — 0,25—-1 MK
MOT'YT U3MEHSTH CBOIO (POpMY U TIepeMeIiaThe
KJIETKH, TJIe TOTPEOHOCTh B HUX Han0OJIee BHIC

COJICPXKUTCS 10 THICSIYM MUTOXOHIPUH, MPUYE
CUJIBHO 3aBUCHUT OT aKTUBHOCTH KJIeTKU. Ka
OKpYXeHa JIByMsl MeMOpaHaMH, BHYTPH KOTO
PHK, 6enku u mutoxonapuansHas JHK, yua
CHUHTE3€ MUTOXOHAPHI HapsAy C AIEPHOU
MeMOpaHa CJI0’KE€Ha B CKJIAJIKH, HAa3bIBAEN
Bo3MO0xHO, MUTOXOHAPUHN HEKOTA OBL
CBOOOTHOIBMKYIITUMUCS OaKTEepHs
IIPOHUKHYB B KJIETKY, BCTYITUJIH C
Baxxneimieii GyHKIIEH MUTO
MPOUCXOIAIINHI 3a CUET O
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JHaoMNasMarudeckan

Pubocomel
MembpaHa




AMMNAPAT IoJibaxu U iIn30COMbI

apar o
MEIITOYKOB (IIUCTEPH

HapY>XHOU, BOTHYTOH CTOPO
(OTITOYKOBBIBAIOIITUXCS, TTO-BHU]]
SH/IOTLIA3MATUYECKON CETH) MOCTO
IIUCTEPHBI, HA BHYTPEHHEH CTOPOHE
o0OpatHO B my3bIpbku. OCHOBHOU (QyH
SIBJISICTCS] TPAHCTIOPT BEIIECTB B IIUTOII
Cpemy, a TaKKe CUHTE3 )KUPOB U YIJIEBO]
[JIMKOMPOTEHHA MYIIHA, 00Pa3yIOIIETo C
KaMeJy ¥ PaCTUTEIHLHOTO Kies. Anmapar
pocTe 1 OOHOBIIEHUH TUIa3MaTHUYECKON Me
(hOpMHUPOBAHUY JIU30COM.

T 000l MEMOpaHHBIC MEIIOYKH,
enmbHBIMA (pepMeHTamMu. OCOOCHHO
KJIETKaX, 37IECh UX pa3Mep
pomeTpa. JIn30cOMBI pacHIeTIsSIOT
APUBAIOT TIOMABIIHUE B KIETKY
NAJIAIOT IIYTEM NEpEeBapUBAHUS
aKKe SIBIISIOTCS

EKOTOPBIX CIIydastX
OJIEP)KUMOE




Ilepokcucombl (MUKPOTEIIbIa) UMEIOT OKPYIJIbI
OKpYXeHBI MeMOpaHoi. X pa3mep HE MPEBhIIacT
[TepokcrcoMbl CBSI3aHbI C SHAOIIIIA3MATUHYECKOU CETh
CoZIepKar psiji BAXKHBIX ()EPMEHTOB, B YACTHOCTH, KaT
YYACTBYIOILYIO B Pa3JI0KEHUU IEPEKUCH BOIOPOAA.

lepokcucoma knemku nucma. B
ueHmpe eé Kpucmariau4yeckoe
bernkoeoe 0po

OYTH BO BCEX DYKAPHUOTHUECKUX KIIETKAX UMEIOTCS MOJIble [IMINHIPHYECKUE OpPraHeIUIbl THaMeTp
KOJIO 25 HM, Ha3bIBAIOIINECS MUKPOTPY0OUKaMu. B [THMHY OHM MOTYT JJOCTUTaTh HECKOJIBKUX

1KpoMeTpoB. CTEHKH MUKPOTPYOOUYEK CIIOXKEHBI U3 Oenka TyOynuHa. B KileTkax )KMBOTHBIX U HU
TEHHI BCTPEYAIOTCS IEHTPUOJIN — MEJIKHE TIOJIbIE IUIMHPHI JUTMHOM B JECSTHIE TOIH MUKPO
TPOCHHBIE U3 27 MUKPOTpyOodeK. Bo BpeMs geneHns KIeTKH OHH 00pa3yloT BEpETeHO, B0
Or0 BBICTPAUBAIOTCSI XPOMOCOMEI. L[eHTpHOMISAM 10 CTPYKTYpaM WIACHTUYHEI 0a3ajibHbIe
alyecs B )KTYTUKaX U PeCHUYKAX. DTU OPTaHEIIbl BBI3BIBAIOT OMECHHEM KTy TUKOB.
MUKPOTPYOOUYEK — TPAHCTIOPT MUTATENLHBIX BemeCTB. MUKPOTPYyOOUYKHM MpeICTaB
0 J)KECTKHE CTPYKTYPHI U NOJAECPKUBAIOT (POpPMY KIETKH, 00pa3ysi cBoeoOpasH
BIKEHUEM CBsI3aHa U elié ofHa popMa OpraHeil — MUKPO(QUIaAMeHThI



Tpunner
MUEROT [y 0K

LleHmpuonu

Liumockenem knemku. MukpogbunameHmsl OKpaweHsb!
8 CUHUU, MUKpompybo4YKU — 8 3es1eHhbIU,
MPOMEXYMOYHbIEe 80JIOKHA — 8 KpacHbIU ugem

B pacTuTeabHBIX KJIETKAX NPUCYTCTBYIOT BCe
OpraHeJlJibl, 00HAPYKEHHbIE B }KUBOTHBIX KJIETKAX
(32 ucKiII0YeHHeM LeHTpHuoJiel). OAHAK0 UMEITCH
B HUX M CBOMCTBEHHBIE TOJBbKO JJIA PACTeHUM

CTPYKTYPHI.




QObonodka Kanenwka xupa

xnoponnacta JaNcia

Namenna Tunakoug




PubBocomel

QO Bonoyka
CTEeHKA KNeTKH

Mnazmarudeckan membpaHa

CTEeHKa KNeTKW

Obonodka




LeneHue bakmepuarnbHOU Krnemku

B TunmuyHOM )XKMBOTHOM KJIETKE MUTO3 IPOUCXOIUT
ciexyronmm oopaszom. B mpodasy nenrpuonu
YABAaUBAIOTCs, IB€ 00Pa30BaABIINECS LHEHTPUOIU
HAYMHAIOT PACXOIUTHCS K Pa3HbIM IOJIKOCAM KIIETKH.
Snepnas memOpana paspyuiaercs. CriennaabHbIe
MUKPOTPYOOYKH BBICTPAWBAIOTCS OT OHON IEHTPUOIU
K IIpyrou, o0pa3ysi BEpETCHO ACIICHUS. XPOMOCOMBI
PasbEAUHSAIOTCS, HO BCE €I1I€ OCTAOTCS IONIapHO
CLEIUICHHBIMHU.

Bcee ki1eTku nosABISAIOTCS IYTEM JEJICHUS] POJAUTEIbCKUX
KJIETOK. BOJIBIIIMHCTBY KJIIETOK CBOMCTBEHEH KJIETOYHBIN
IIUKJI, COCTOSIIITUIM W3 IBYX OCHOBHBIX CTaJui: HHTEP(Da3bl
1 MHTO3a.

HNurepda3sa coctout u3 tpex 3tanos. B TeueHue

4—8 yacoB nocie poKACHUS KIETKa YBEJINYNBAECT CBOIO
Maccy. Hexkotopsie kineTku (HarpuMep, HEPBHbBIC KIETKH
MO3ra) HaBCerJa OCTAlTCs B 3TOUM CTaAuu, y APYTUX Ke B
TeueHue 6—9 yacoB yaBauBaeTcsa xpomocomuas JIHK.
Korga macca kieTky yBeJIMYMBaeTCs B J1Ba pasa,
HAYMHAETCS MHUTO3.

—

S-uHTepd aza

,_ Gy-uHTEpd aza

G;-vHTEepd aza

Uutormdez 7

Ten IZHII/:_:! 3a \\ Mpod aza

| AHapaza MeTadaza |

M T 03

KnemoyHbit yukn



Crnenyromas nocine npogasbl cTagaus Ha3bIBaeTCs: MeTaga3omu.
XPpOMOCOMBI, BIEKOMbIE HUTSIMU BEPETEHA, BHICTPAUBAIOTCS B
AKBATOPUAIILHOM TUIOCKOCTHU KIIeTKH. LleHTpomepsl,
CKPEIUISIBIINE XPOMOCOMBI, JIESATCS, TIOCIJIE YEro J04YepHUe
XPOMOCOMBI TTOJTHOCTBIO PA3bEAUHSIOTCA.

B craguu anagasbl XpoMOCOMBI IEPEMEIIAOTCS K MOTK0CAM
KJeTkH. Korma XxpoMOCOMBI TIOCTUTAIOT MOJIOCOB, HAYMHAETCS
Tesaoga3za. KiieTka g1enurcst HalBO€ B SKBaTOpHUAJIbHOM
et , IJIOCKOCTH, HUTH BEPETEHA Pa3pyLIArOTCs, BOKPYT XpOMOCOM
T 0 (Dopmupyrorcs saepHble MeMOpanbl. Kaxkaas gouepHss KileTka
" | momydaer coOCTBEHHBIH HAOOP XPOMOCOM M BO3BPAIIACTCS B
= crammo uaTepdasel. Bech mpomece 3aHMMaET OKOJIO Yaca.

XPOMOCOMbI KMETKM YenoBeka HenocpeacTBEHHO

nepeg geneHvem sapa (ysenunyeHuve B 950 pas).

XOpPOLLUO 3aMETHO, YTO Napbl XPOMOCOM BCE eLle
cBsA3aHbl Mexay cobown LeHTpoMepamm

[Iporiecc MuTO3a MOXKET BapbUPOBAThH B
3aBHCUMOCTH OT THUIIa KJIEeTKHU. B pacturenbHoi
KJIETKE OTCYTCTBYIOT IIEHTPHOIH, XOTSI BEPETEHO
nesnenusi oopasyercs. B rpuOHBIX KIeTKax MUTO3
IPOUCXONUT BHYTPH SApa, iACpHAsi MeMOpaHa He
pacmanaaercs.

Hammane xpomMocoM He SIBISIETCS HEOOXOIUMBIM
YCJIIOBUEM JEJICHUS KIIETKHU. LlumokuHe3 Ha 3asepwarowieti cmaduu 8 XUBOMHOU Kriemke






My KCKr€ 1 )KEHCKHE TaMEThl CIIMBAIOTCS, 00pa3ys 3Urory. XpoMoCOMHbIE HAOOPHI TP 3TOM
O00BEIUHSIOTCS (3TOT MPOIIECC HA3BIBAETCS CHHTaMMe), B Pe3ysIbTare Yero B 3UTOTE
BOCCTaHABIMBAETCS YABOCHHBIM HA0OP XPOMOCOM — MO OJTHOMY OT Ka)KJIOTO M3 POAUTEIICH.
CrygaitHOE pacxoXICHUE XPOMOCOM M OOMEH IeHETHYSCKUM MaTeprajIoM MEXKTy TOMOJIOTMYHBIMHE
XpPOMOCOMaMU MIPUBOIST K BOSHUKHOBEHHIO HOBBIX KOMOWHAIIMI I'€HOB, MTOBHIIIAS TCHETHYECKOES
pazHooOpaszue. OOpa3oBaBIIasICs 3UTOTA PA3BUBACTCS B CAMOCTOSITEIbHBIN OPTaHU3M.

B nociieiaee Bpemsi MpOBOAMIIMCH SKCIIEPUMEHTHI IO UCKYCCTBEHHOMY CIMSHUIO KIIETOK OJHOTO WJIH
pasHbIX BUI0B. HapyKHbIEe TOBEpXHOCTH KIIETOK CKIEUBAIUCh BMECTE, a MEMOpaHa MEXAY HUMU
paspyiaiach. Takum 00pa3oM yIaioCh MOIYYATh THOPUIHBIE KIETKU MBIIIN U LBIIJIEHKA, YeJIIOBEKa
Y MbIY. OJTHAKO MPU MOCIEAYIOUIUX ACICHUAX KIETKH TEPSUIH OOJBIIMHCTBO XPOMOCOM OJHOTO U3
BUJIOB.

B Jipyrux skcrepuMeHTax KJIEeTKa pa3fessuiach Ha KOMIIOHEHTBI, HAaTpUMED, SIAPO, UTOILIA3MY U
MeMOpany. [lociie 3T0ro KOMIOHEHTBI Pa3JIMYHBIX KJIETOK CHOBA COECIMHSIIM BMECTE, U B PE3YJIbTaTe
I0JIyYaiach )KMBasi KJIETKa, COCTOAIAs U3 KOMIIOHEHTOB KJIETOK pa3HbIX BUAOB. B MpuHIIKIIE, ONBITHI
110 COOpPKE MCKYCCTBEHHBIX KJIETOK MOTYT OKa3aThCsl IEPBHIM IIarOM Ha IIyTH K CO3JJaHUIO HOBBIX
(opM KH3HU.

KneTkn MHOrokIeTOUYHBIX OpraHu3smMoOB O6p213y}OT TKAHU — CUCTCMbI CXOJHBIX I10 CTPOCHHUIO U
(bYHKHHSIM KIICTOK U CBA3aHHBIX C HUMH MCKKJICTOYHBIX BCIIICCTB.



O01mue Npu3HaKM PacTUTEIbHON U KUBOTHOU KJIETKH

EMUHCTBO CTPYKTYPHBIX CUCTEM — LIUTOIIA3MBI U SJIpA.
CX0acTBO MPOLIECCOB OOMEHA BEIIECTB U SHEPIHUH.
EauHCTBO MpHUHIIUIIA HACTIEACTBEHHOIO KOA.
YHuBepcalbHOE MEMOPAHHOE CTPOCHHUE.

EanncTBO XMMHueckoro cocrasa.

CXO0JICTBO mporiecca ACJICHUS KIETOK.



MpusHakun

PactutenbHasa kneTka

XuBoTHaA KneTka

Nnactnabl

XJ'IOpOI'IJ'IaCTbI, XpoMornracThbl, nenkonnacTbl

OTcyTtcTBYET

Cnocob nutaHusa

ABTOTPOMHLIN ((POTOTPOPHLIN,
XeMOTPOHbIN).

[eTepoTpOodHbIN (CanpOoTPOMHBIN,
XEeMOTPOOHbIN).

CunHtes ATO B xnoponnacrtax, MUTOXOHOPUSX. B MutoxoHgpusx
B xnoponnacTtax n Bcex Yactax KneTku, rae B xnoponnacTtax n Bcex Yyactax
PacwienneHve ATO HeobXxo4MMbl 3aTpaThl AHEPTUMN. KNeTkn, rae Heobxogmmebl 3atparhl

3HEepruu.

KneToyHbIn LeHTp

Y HU3WNX pacTeHUn.

Bo Bcex kneTkax.

LlenntonosHas
KNEeToYHas CTeHKa

PacnornoxeHa cHapyXu OT KIeTo4YHOM
MeMOpaHbI.

OTcyTtcTBYyET.

3anacHble nuTaTernbHblE BELWEeCcTBa B BUae

3anacHble nuTaTernbHblE BellecTBa

BKntoyeHmne 3epeH Kpaxmana, 6ernka, kanenb macna; B B BMAE 3epeH 1 Kkanesnb (benku,

BaKyOsN C KNETOYHbIM COKOM; KpUCTanmbl XXWpbl, YrrneBom rMUKOreH);
conern. KOHEYHble NPoaYKTbl 0bMeHa,
KpucTanmbl Cofien; MMrMeHTbl
KpynHble nonocTu, 3anofiHEHHbIE KNETOYHbIM CokpatuTernbHble,
Bakyonu COKOM — BOAHbIM PaCTBOPOM PasfnnNYHbIX nuLieBapuTenbHbIe,

BELLIECTB, ABMAOLMXCS 3anacHbIMU UNK BblaenuTenbHble Bakyonu. O6bI4MHO
KOHEYHbIMW NpoaykTamun. OcmMoTrnyeckme MernKue.

pesepByapbl KNeTKu.




KIIETKH

ICCKHNC BCIICCTBA

€paJibHbIE COJIH
€CKHE BEIICCTBA

6enkm
HOBBIC KHUCJIOTHI B »pbl
B yreBoapl

N BOMA

O MuHepaJibHble COn



XUMHWUYECKHNU COCTAB KJIETKH




B cocTaB JXUBBIX KIETOK BXOJUT PAd OTHOCHUTCIIBHO IIPOCTBIX COGI[I/IHGHI/Iﬁ, KOTOPBIC BCTPCUAIOTCA U B HE)KUBOM
IPpHUPOAC — B MUHCpPAJIAX, IPUPOAHBIX BOJAAX. 910 HCOPraHN4CCKUC COCINHCHUSI.

Bozia — 01HO U3 caMbIX pacnpoCTpaHEHHBIX BellecTB Ha 3emie. OHa MOKPHIBAET OOMbIIIYIO YACTh 3€MHOM
MoBepXHOCTHU. [louTu Bce xKUBbIE CylIECTBA COCTOAT B OCHOBHOM M3 BOJIbI. Y YeJIOBEKa COACPKaHUE BOJIbI B
Pa3IMYHbBIX OpraHax M TKaHsX BapbupyeT oT 20 % B KOCTHOM TKaHH, 10 85 % B rojoBHOM Mo3re. OkoJio 2/3 Macchl

YeJIOBEKa COCTAaBIISIET BO/IA, B OpraHmu3Me Mey3bl 10 95 % Bobl, 1ake B CyXHUX CEMEHAX paCTEHU BO/Ia COCTABISET
10-12 %.

[ToMuMO BOZIBI, B YMCII€ HEOPTaHUYECKUX BEILECTB KJIETKU HY>KHO Ha3BaTh COJIM, PECTABISAIONINE COO0M HOHHBIC
coenuHenus. OHM 00pa30BaHbl KATHOHAMM KaJlKsl, HATPHUS, MarHUs U MHBIX METAJJIOB U aHUOHAMU COJISTHOM,
YIOJIbHOM, cepHOM, (hochopHoil kKucioT. Conu UrparoT OYEHb BAXKHYIO POJib: CO3/IAI0T CPEAY, YCKOPSIIOT peaKIuu,
CIOCOOCTBYIOT BBIBEICHHUIO BELIECTB U T. .

Coz[epmaHHe B KJIICTKC XUMHNYCCKUX COGI[I/IHCHI/Iﬁ

Coenunaenus (B %)
Heoprannueckue Opranuueckue

benku 10 - 20
Bona 70 - 80 VreBoabl 0,2-2,0

Kupsot 1-5
o — 10-15 HyxnenHoBbIE KUCIOTHI 1,0-2,0

BEIIECTBA TMRR
HU3KOMOJIEKYJISIPHBIE

OpraHuYeCKrEe BEUIECTBA 0,1-0,5




OpranuyeckuMu BeIIECTBAMH HA3bIBAIOT CIIOKHBIE YIIIEPOICOAECpIKAIIME BelecTBa. VX KOIMYECTBO B KJIETKE BO
MHOTO pa3 MPEBBIIIAET KOJTHMUYECTBO HEOPTAaHUYECKUX COSAMHEHUI. DTO YIIEBObI, OCJIKH, )KUPBI, HYKJIEHHOBBIC

KUCIIOTHI U ATO.

MHorue oprann4ecKkre MOJEKYIIbl IPEACTABISAIOT COOOH MOJIUMEPBDI, T.€. SIBJISIOTCS MHOTO3BEHHEBBIMHU LICTISIMHU.
VYIJICBO/IBI ¥ JKUPBI CIIOCOOHBI B OpraHU3Me MpeBpaIiarhes Apyr B Apyra. benku Takxke MoryT mpeoopa3oBbIBaThCS B

JKUPBI U YIJICBOBI.

®YHKLUN CNOXHbIX COeANHEHUN

CnoxHble coegmnHeHns

DyHKUNK

Yrnesoabl

OHepreTuyeckas (KUCIOPOJHOE PacIICIVICHUE TITIOKO3bI);
CrpykTypHas (BXOAST B COCTaB IOKPOBOB, XPSIIIIEi);

VY4acTBYIOT B CHHTE3€ JAPYTHX OPTraHUYCCKUX BEIIECTB (HAPUMED, KUPOB).

Benkun

CrpoutenbHas (CHHTE3 COOCTBEHHBIX crieudrueckux OeIKoB);

Karanutnueckas (yCKOPSIOT XUMUYECKUE PEAKIIMH );

PerynstopHas (0CyleCTBISETCS ¢ TOMOLIBIO TOPMOHOB);

JIBurarenbHast (MbILLIEUHbIE OCJIKH, C IOMOILBIO KOTOPBIX OCYIIECTBISIETCS pad0Ta MBILIILL);
TpaHcniopTHas (epeHoC KUCI0pOoa U YINIEKHCIIOTo ra3a ¢ MoMoIlbio Oeika — NIo0uHa);

3amuTtHas (BeIpabOTKa OCIKOB — AaHTUTEN).

XKupbl

BXxoasT B cocTaB BHYTPHUKJICTOYHBIX CTPYKTYD;

BriziensroT sHepruo B pe3ysibTare MporeccoB TUCCUMUIISIINN;

3amumaer KIETKy M OpPraHu3M OT pPEe3KUX KOJICOAHWH TEeMIepaTypbhl W MEXaHWYCCKHX
MIOBPEXKICHUN;

3amacal0T HEOOXOAMMOE KIETKE BEIIECTBO M DJHEPruio; SBIAIOTCA HCTOYHHUKOM
METa00INYECKOM BOJIBI.




Mnapkas MbllleqHasa TKaHb
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KocTHasa TKaHb










IPHbIU MUKPOCKOI

CTpyKTypHBIN aCIEeKT
CBA3aH C 3apPOXKJICHUEM I
ONTHUYECKOTO METOJIA UCCII
Tonbko Oarogapsi coBepiie
MHUKPOCKOIIOB ONITUYECKUI
W3YYEHHU KIIETKU SBJISIETCS O
OCHOBHBIX.




MeTton Kakmne Kparkoe onncanmne meroga Yro usyvaercst
KJIeTKHU
CaeroBasi Hexuspie | C nmomouipro CBETOBOIO MUKPOCKOIA JOCTUTAETCS MHOrocTopoHHee UcciaeI0BaHUE
MHKPOCKONHA yBenmuenue B 2000 — 2500 pas. KJIETOYHBIX CTPYKTYP U UX (DYHKIHUH.
JIEKTPOHHAasI BwMmecto cBeTa ncnonb3yercs ObICTPBI TOTOK MHOrocTopOHHEE UCCIEN0BAHNE
MMKPOCKOIHUS Hexusbie 3JIEKTPOHOB, a CTEKJISIHHBIE JIMH3bI 3aMEHEHBI KJICTOYHBIX CTPYKTYP U UX (DYHKIIUH.
AJIEKTPOMArHUTHBIMU MOJISIMH.
IIpoHuKas B KJIETKY, KPAaCUTENIN COEIUHSIOTCS C BoIsaBRsIOTCS N3MEHEHUS, IPOUCXOSALIUE B
TpuKN3HEHH O YKuBbIie OenkaMmu, ¥ BHayase BCS [UTOIIa3Ma MpuoOpeTaeT KJIETKaX U TKaHAX IIPU pa3HbIX BHELIIHUX
OKPaCKH TG Py3HYI0 OKpPACKY, TOCIIE YEr0 HEKOTOPhIE BO3CUCTBUSX.
KpacUTENN OTKJIAJbIBAIOTCS B IUTOILIA3ME B BUJIE
rpaHyl.
Muxpoxupypruu Kupbie PazHooOpa3HbIe onepanuy Ha KIETKax ¢ JIy1s1 IoTy4eHus KIIOHOB.
HCIIOIb30BaHNEM IPUOOPA MUKPOMAHHITYIISITOPA. Ponp siompa u nuronnasMsl B )KU3HH KIETOK .
MeTo/b! C MOMOILBIO KOTOPBIX TPOU3BOIUTCS Conepxanue 0enkoB, hocdopa,
MHUKPOXHMHI4eCKHii JTTro6bIe onpeznenenue oT 10 go 0,01 mr BemecTsa. AMUHOKHUCIIOT, HYKJICMHOBBIX KUCJIOT,
caxapoB U T. I
YasTpoMHuKpo- MeTobl ¢ TOMOIIBI0 KOTOPBIX MPOU3BOIUTCS ConeprkaHue B KIeTKax 0enkoB, Gpocdopa,
XHUMHYeCKHii JT106BIC onpenenenue a0 0,01 mr BeiecTna. AMHUHOKHCIIOT, HyKJIEMHOBBIX KUCJIOT,
CaxapoBHU T. 1 .
Pentrenocrpykryp- OcHOBaH Ha SBJIIEHUH JUPPAKIUU PEHTTEHOBCKUX Ctpoenne MoJIeKyl OeIKOB, HyKJIEHHOBBIX
HOTO aHAJIH3A YKuBbIie JTyuen. KHCJIOT U IPYTUX BEUIECTB, BXOJAIINX B
COCTaB LIUTOIIA3MBbI U ]Ipa KJIETOK.
B Monexyne MedeHoro BemecTBa OiMH U3 aTOMOB CuHTe3 0eJKOB U HYKJICMHOBBIX KUCIIOT,
MeueHbIX ATOMORB YKuBbie 3aMeIIeH aTOMOM TOT'0 K€ BELIECTBa, HO MIPOHUIIAEMOCTb KJIETOYHON 000I0UKH,

(aBTopaguorpadgusn)

00aTafoIIMM paioaKTUBHOCTHIO. baromaps Tomy,
YTO 3TH U30TOIBI 00IaIal0T PaTUOAKTUBHBIM
M3IIYYCHUEM, X MOXKHO JIETKO OOHAPYKHUTh.

JOoKaJIM3aliuy BEHICCTB B KIICTKE U T. 1




OCHOE eopun

JICAYIOIINI TIEPUOJ] KJIETOYHAs TEOpHUsi 000raTUiIach HOBBIM COJIEP

Ee ocHOBHBIE M0JI0:KeHUsT MOKHO C(POPMYIIMPOBATh TaK:

. Knetka — ocHOBHas cAnHUIa CTPOCHUA U pa3BHUTUS BCCX KUBLIX OPraHU3MOB.

2. KileTkn Bcex 0JTHO- 1 MHOTOKJIETOYHBIX OPTaHU3MOB CXOAHBI IO CBOEMY CTPOCHHIO
XUMHUYECKOMY COCTaBY, OCHOBHBIM MPOSIBJICHUEM KU3HEACATEILHOCTH U OOMEHY
BEILIECTB.

3. Pa3aMHOXAarOTCS KJIETKU ITyTEM JICIICHHUS.

. B MHOTOKJIETOUHBIX OpraHu3Max KIETKH CIICHUAIU3MPOBAHBbI 110 BEITOIHIEMBIM
GyHKUIMSIM 1 00pa3yroT TKaHU.

3 TKAHEW COCTOSIT OPTaHbI.




NeTKa — CTPYKTypHasi U dyHKLUMOHanNbHas
eANHULIA BCErO XXMBOTO



Kiierounast Teopus, Oylyun Ba)KHEUIIUM JJOCTHKEHUEM €CTECTBO3HAHUS, 000CHOBAB €IMHCTBO KJIETOYHOW OpraHu3aluu
1 OOLIHOCTH POUCXOXKICHNS PACTEHUH U )KMBOTHBIX, ChIrpajia OrPOMHYIO pOJib B pa3BUTUHU BCEX Pa3/iesioB OMOJIOTHH,
OCOOCHHO F'MCTOJIOTUH, SMOPHUOTIOTUH, (PU3HOIOTUH KJIETKH, YBOJIOIIMOHHOTO YUeHHUsI, TeHeTUKU. Ha ee 0oCHOBe
CJIOKHIIOCH U Pa3BUBAJIOCH YUEHHE O OOJIE3HEHHBIX MPOLECCaX Y )KUBOTHBIX, pACTEHUN U YesioBeka. OTKPbITHE KIETKH U
CO3/IaHNE KJIIETOYHOM TEOPHHU MTOMOTIIO OOBSICHUTH OCHOBHBIE 3aKOHOMEPHOCTH YKMBOW TTPUPOJIBI.

3HaueHHE KICTOUYHOM TCOPHUH B PASBUTHUH HAYKHU COCTOUT B TOM, UTO 6nar0ﬂapﬂ €M cTalio ITOHATHO, YTO KJICTKA — 3TO
BaKHEMIIIas COCTaBJIAIOIIaAd 9aCTh BCCX JKUBBIX OPTraHHU3MOB. Ona ux IJIaBHBINM KOMIIOHEHT B MOp(I)OJIOI‘I/I‘IeCKOM
OTHOIIICHHH ., KJICTKA SABJISICTCS 3M6pHOHaHBHOﬁ OCHOBOM MHOTOKJIETOYHOTO opranusma, T.K. pa3BUTUC OpraHU3Ma
Ha4YMHACTCA C O,I[HOI>JI KJICTKH - 3UT'OTHI,; KJIICTKAa — OCHOBA (1)I/ISI/IOHOFI/ILI€CKI/IX 1 OMOXMMHUYECKUX IIpOoHecCCOB B OPraHu3mMe,
T.K. Ha KJICTOYHOM YPOBHC IIPOUCXOOAT B KOHCUHOM CUCTC BCC (I)I/ISI/IOHOFI/IIIGCKI/IG 1 OMOXHMUYECKHUE IMPOLCCCHI.

ONEKTPOHHAsI MUKPOCKOIINS pacKpblia Mepe] HAMU HOBBI MUP KPUCTANIMYECKUX CUCTEM BHYTPH )KUBOM KIIETKH,
HCCIIeIOBAaHNs KOTOPOW MMEIOT OOJIBIIIOE 3HAYCHHE TS pa3TaJIkil MHOXKeCTBa 3a0osieBannii. UMEHHO B KJIETKax
HAYMHAIOT PA3BUBATHCS MATOJIOTHYECKUE U3MEHEHUS, PUBOSAIINE K BOSHUKHOBEHHIO 3a00JIeBaHMM. 31I0Ka4€CTBEHHBIC
M3MEHEHUSI, PUBOJAIINE K Pa3BUTHUIO PAKOBBIX OIYXO0JIE€H, BOBHUKAIOT TAKXKE HA YPOBHE KIIETOK.

I/IsyquI/Ie CTpOCHUA, XUMHNYCCKOI'0O COCTaBa, oOMeHa BCIICCTB U BCCX HpOHBJ’IeHI/Iﬁ KHN3HCACATCIIBHOCTH KIICTOK
H€O6XOI(I/IMO HC TOJIBKO B 6I/IOJ'IOFI/II/I, HO TAaKXKC M B MCIUMIIMHC U BETCPUHAPHUHU.

OcHOBHBIE 3aKOHOMCPHOCTHU MOHeKYHHpHOﬁ OMOJIOTHH U OUTOJIOTHH, JCKAIINEC B OCHOBC MEXaAHHU3MOB 3BOJJIFOIITMOHHOTO
Ipoeccca, MO3BOJIIOT 1aTh ITOHATHUC O ABJICHUAX HACICACTBCHHOCTU U N3SMCHUYMUBOCTH.

EAMHCTBO CTPOEHUS U )KU3HEACATENBHOCTD KIETOK Pa3IMYHBIX OPraHU3MOB - OJJHA U3 BaKHEHIITUX
00IIEOMOIOTNYECKIX 3aKOHOMEPHOCTEN, YKa3bIBAIOIIKUX HA OOITHOCTh MPOUCXOKIEHUSI OPraHUuYeCKOro MUpa, U
[O3TOMY M3y4Y€HUE CTPYKTYpPhI U (DYHKLMHU KJIETKH - BayKHEHIIas 3a/a4a o01el OMOJIOTUu.

Knerounas TCOPHUS IMO3BOJINIIA ITPHUATHU K BBIBOAY O CXOACTBE XMMHNYCCKOI0 COCTaBa BCEX KJICTOK U emé pas
MNOATBEPpANIIa CAUHCTBO BCCTO OPraHU4YCCKOro Mupa.






