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Haeuanvhuii nocionux Hanucanuii y 6i0n0GIOHOCMI 3 HABYAIbHOIO
npocpamoro 0 suwux HagdanvHux 3akiadie I-I1I pisnie axkpeoumayii, sKi
30IlICHIOIOMb  NI020MOBKY MOJIOOWUX Chneyianicmié Ha OCHO8I 0a3080i
3a2anbHoi cepedHboi oceimu, 3ameepoxceroro Minicmepcmeom oceimu i
nayku Yxpainu 6io 09.07.2010 p. B hbomy cmucio i 8 moti sce uac 00Cums
NOBHO BI0OOPANCEHO OCHOBHI MeopemudHi OCHOBU 3a2anbHOi 0ionolii —
KOMNJIIEKCY HAYK, SKI 00CTIONCYIOMb PI3HI NPOSIBU HCUMMSL.

llocibnuk cknadaemocs 3 060X yacmuH. B nepwiti wacmuni nooano
OCHOB8U MAKUX OI0JIOCIUHUX HAYK, AK OIOXIMIS, Yyumonoeis, 6ipyconolis. 3micm
npeocmasieHo20 Kypcy CKIa0aemspCs 3i 6Cmyny i mpbox po3oinie. po3oin |
., Monexynapuuii pisenv opeanizayii soicumms’’, po3oin 11 ,, Knimunuuii pisenw
opeanizayii ocumms’”, po3zoin Il , Opeanizmosuii pieenvb opeauizayii
ocumms’”’.

OO6roBopeHo Ta 3aTBEpPKEHO Ha MeAaroriuyni pagi IBano-®paHKIBCHKOTrO
kosemxy JIBH3 «lIpukaprnarcekuii HalllOHaJbHHUM yHIBepcUTET iM. Bacuis
Credanuka» 28 rpymus 2015 p. (mpotokoa Ne 3).
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BCTYII

8§1-2.
CUCTEMA BIOJIOI'TYHUX HAYK. )
BJIACTHUBOCTI TA PIBHI OPT'AHI3ALII ’JKUTTA

* BioJsiorisn — koMIIeKCHA HAayKa NpPO KUBY MNPHUPOAY, IO AOCTIIKYE
pPi3Hi nmposiBM KUTTA. SIK camOCTiiiHa TPUPOAHNYA HayKa O10JI0TisS 3apoauiacs IIe
710 Hamoi epu, a ii Ha3By 3ampornoHyBamu 1802 poky He3aleKHO OJUH BiJ OJHOTO
bpaniy3bkuii yuennii ZKan-batict Jlamapk 1 Himenskuit — l'orgpia TpeBipanyc.

[IpoTsirom momepenHiX pPOKIB BU O3HAWOMUIIMCS 3 OCHOBAMHM TaKHUX
010JIOTIYHUX HayK, 5K OOomauika, mMikonozisa, 300.102ia, anamomina ma ¢hizionozis
aroounu toio. [{poro poky BH Ji3HaeTecs W MPO JOCATHEHHS 1HIIUX O10JOTTYHHX
HayK: Oioximii, wuumonocii, eipyconocii, emopionocii, 2eHemuxku, eKo.102ii,
€B0IIOUIIIHO20 6UEHHA, CUCIEMAMUKU, NAJICOHMOJ102ii Ta 1H. B10J0T1I0 HAa3UBaIOThH
npoBigHO Haykoto XXI cT. be3 gocsrHeHb 610J70T1i HUHI HEMOXJIMBUHN MPOTPEC
arpapHuUX HayK, OXOPOHH 3JI0POB'Sl 1 HABKOJHUIIHHOTO MPUPOTHOTO CEPEAOBHINA,
010TeXHOJIOT11 TOLIO.

* B3aemo3B'sa3ku 6ioJiorii 3 iHmuMu HaykaMu. biosoris TicHO MoB's3aHa 3
THITMMU TPUPOAHUYUMHU Ta TYMaHITApPHUMH HayKaMu. Y HaCJiI0K B3a€MOJIT 3 XIMI€IO
BUHHUKIIA Oioximis, a 3 Pi3ukoro — bioghizuxa. bioceoepagisi — KOMIJIEKCHA HayKa Mpo
MOIIMPEHHS KUBUX OPraHi3MiB Ha 3eMJIl.

JlaH1 610JI0TIYHUX HAYK MPO JIOAUHY (aHaTOMIi, (1310JI0T1i, TEHETUKH TOIIO)
CIIYTYIOTh TEOPETUYHOIO 0a30t0 meduyunu (HAYKU TPO 370pOB'S JIIOJWHU Ta HOTO
30epeKeHHs, 3aXBOPIOBAHHS, METOJM IXHBOI JIarHOCTHKH Ta JIIKyBaHH:). B ycix
rajy3sx 010JI0T11 3aCTOCOBYIOTh MaTeMaTH4HI METOIM 0OPOOKH 310paHOro MaTepiay.

Y napyriit nonoBuHi XX CT. 3aBASKH YCIIXaM PI3HUX MPUPOJHUYUX HAYK
(¢p13uku, MaTeMaTuky, KiOEpHETUKH, XIMii Ta 1HIIMX) cPOpPMyBaIUCS HOBI HAMPSIMU
010JIOTIYHHX JOCHIKEHD:

* KocmiuHa 6ionozia — BUBYa€E 0COOIMBOCTI (DYHKITIOHYBAHHS YKHBUX CUCTEM
B YMOBaxX KOCMIYHMX amnaparis 1 BcecBiTy;

* OioHIKa — TOCTIIKy€e 0COOJIMBOCTI OY/IOBU Ta KUTTEISUIBHOCTI OPraHi3MiB 3
METOIO0 CTBOPEHHS PI3HUX TEXHIYHUX CUCTEM 1 MPUIIAIIB;

*padiodionozia — Hayka TIpO BIUIUB PI3HUX BHJIB  10HI3YHOYOTO
BUIPOMIHIOBAHHS Ha )KMBI CUCTEMU;

*Kpi00io2102ia — HayKa MPO BIUIMB HA KUBY MATEPil0 HU3BKUX TEMIIEPATYD.

* OCHOBHI BJIaCTHBOCTI, IPUTAMAaHHI KUBIiH MaTepii:

1. KoxkHa xuBa icToTa, a00 OpraHi3M, CKIAJAAEThCA 3 OKPEMUX CTPYKTYpPHO-
(yHKLUIOHATBHUX OJMHULL — KITHH. HekmiTtuHHI QopMu KUTTS — BIpyCH —
Mapa3uTyIOTh YCEePEAUHI KIIITUH 1HIITUX OpraHi3MiB.

2. XKupi opraHi3Mu Ta HEXHUBI 00'€KTH BIIPI3HAIOTHCS CIIBBIIHOIICHHAM
XIMIYHUX €JIEMEHTIB, M0 BXOJATh JO IXHBOTO CKJamy. Y JKUBHX OpraHizmax
MepeBaXkaroTh YOTHPH XiMI4HI enemedTH: ['igporeH, Kapoon, Hitporen Ta OxcureH.

3. Koxxna OlosorivuHa cuctemMa 374aTHa JO CAMOPETYJslii  HUIIXOM
HiATPUMaHHSL ToMeocTasy. [ omeocmas — 3MATHICTh OI10JIOTIUHUX CHUCTEM 30epiraTu
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BIJIHOCHY CTaJIICTh CBOT'O CKJIaJly Ta BJIACTUBOCTEW 3a 3MiH YMOB HaBKOJIUIIIHHOTO
CepeIOBHILIA.

Biosoris - nayka
npo XUTTH T HOro nNpossy

Boranixa susuac
pocauny, 6e3 akux OGyiao
0 HeMOMKANBEe HKUTTH
na 3emui

o ~

. Exoaoris gocaimxye

as'saku pisuux opraniamis

Mix 00010 1 3 naBroaMUI-
HiM cepefoBHineM

3o0s0ris gOonOMArAc
3pPO3YMITH AUBOBMIKIMI
ciT TBApMH

Mixpobioaoris aocaixye
opraniamui, sKi MOKHA
nobauuTH TIALKH 34
JONOMOI0I0 MiKpoCcKona

Iluronoria gocaimxye
Oyz0BY i KHTTCAIAALHICTD

: Bipycosoris susuae
KaiTun

Bipyen

Mikoaoria supuac rpubn

Man. 1.1. Piznomanimuicmo 6i0102IYHUX HAVK



4. JKuBi cuctemMu BIJIKpHUTI, TOOTO 37aTHI JO OOMIHY PEYOBHH (METa00J113MY)
Ta EHEPTI€I0 3 JOBKIJUISAM.

5. bionoriyuHuMm cucteMaM NOpUTaMaHHa 3AAaTHICTh A0 MIATPUMAHHS CBOET
cnenuiunoi cTpykTypu. Hampukiman, no pecerepayii — BITHOBICHHS BTPadye€HUX a0o
VIIKOJKEHUX CTPYKTYP.

6. XapakrepHa puca OUTBIIOCTI KUBUX OPTraHi3MiB — 3/1aTHICTh JI0 pyXiB. Pyx
BJIACTHBHI 1 TBAPUHAM 1 pOCIMHAM.

7. JKusiit martepii mpuTamMaHHa MOJPA3NUBICT, TOOTO 3MATHICTh CHOPUUMATH
MOJIPa3HUKU 30BHIMIHBOTO Ta BHYTPIIIHBOTO CEPEAOBHUINA 1 MEBHUM YHMHOM Ha HHUX
pearyBaTH.

8. Jlms Bcix G10J0TIYHUX CHCTEM XapaKTepHA 3AaTHICTH 0 CAMOBIITBOPEHHS.
Opranizmu 3/1aTHI YTBOPIOBATH c001 MOAIOHUX, 31aTHI 10 POZMHONCEHHS.

9. Oprani3mMaM BIAcTHBl pICT 1 PO3BHUTOK. 3aBIASKU pocmy OpraHizMu
30UIBIIYIOTh CBOI pO3MIpU Ta Macy. Pozeumox — 1ie SKICHI 3MiHHU, MOB'A3aHl 3
HaOyTTSIM HOBUX pUC OyA0BH Ta 0cOOIMBOCTEN (DYHKIIIOHYBAHHS.

10. IcHyBaHHsSI OpraHi3MiB TICHO TIOB'sS3aHE 31 30EPEKECHHSM CITaIKOBOI
iHdopmanii Ta i mepegavyero HamagkaMm MiJ 4yac po3MHOKeHHs. Lle 3abesneuye
CTaOUIBbHICTh ICHYBaHHS BUAIB. BoJgHOYAC )XUBUM 1CTOTaM pUTaAMaHHA W MIHJIMBICTb
— 3JIaTHICTh HA0yBaTH HOBUX O3HAK MPOTATOM 1HAMBIAYAJIBHOTO PO3BUTKY.

11. bionoriuHi cucTeMu 3AaTHI O ajanTallid — MPUCTOCYBaHb A0 3MIH, SIKI
B1IOYyBalOTbCSI B 30BHIIIHBOMY YHM BHYTPIIIHbOMY CEpPEAOBHINAX. AJanTaii
BU3HAYAIOTh MOJKJIMBICTh ICHYBaHHS JKUBUX ICTOT Yy PI3HOMAHITHUX yMOBax
JOBKLILJIS.

OTxe, acuei opeamizmu ma HAOOPZAHIZMOBI cucmemu — uye WINICHI
Oionociuni  cucmemu, 30amHi 00 CAMOOHOBIIEHHA, CAMOpPEYNAYIT ma
CAMOBIOMBOPEHH L.

* PiBui opranizamii :kuBoi marepii. )KuBa marepis moxxe nepeOyBaTH Ha
PI3HHUX PIBHSX OpraHizailii, 0 MOCTYMOBO chopMyBaiucs B IMpoiieci 11 eBOMOII, —
BiJI MPOCTUX JI0 CKIATHIIMMX. PO3PI3HAIOTH Taki piBHI OpraHizallii KMBOi Martepii:
MOJICKYJISIPHUN, KIIITHHHUN, OpraHi3MOBHM, IMOIYJISAIIHHO-BUAOBUH, €KOCUCTEMHUM,
a00 010TeOIeHOTHYHUI, 1 O10CPEepHHUIA.

Koxxen  piBeHb  opraizamii KUBOI  MaTepii  JOCIDKyE  TEBHA
CYKYIHICTHO10JI0TIYHUX HayK. MoJieKyJsIpHUI PiBEHb JOCITIKYIOTh MOJIEK)IAPHA
bionoeis, Oioximis, ceHemuka, eipyconoeis. KiiTHHHMIA piBeHb OpraHizallii >KUBOi
Marepii BHUBYAIOTH IMTOJIOTISI, TICTOJIOTiSl, aHATOMIS POCIWH, OPraHi3MOBMHA —
aHaroMis, (iziojoris, OoTaHika, 300J0TisA, OakTepiosoris Tomo. Hamopranizmoni
piBHI opranizailii )KUBOi MaTepii — momyJasuii, ekocucreMu ta diocdepy B HiIOMY —
BUBYAE €KOJIOIA.

Vi piBHI opranizaiiii )XMBOi MaTepii B3a€EMOMOB'S3aHI MDK COOOI0: HHXKYI
P1BHI BXOJSITh 0 CKJIAy BUIIIHX.

Kniwouoei mepminu ma nomammasa. Oionocis, 2comeocmas, 6i0Kpuma
cucmema, aoanmayis, NONYIAYis, 6ioceoyenos, Koioobie pe4osuH.

3anumanna 0na camokonmponio. 1. Xmo i konu 3anpononysae mepmin
«bionoeiay? 2. Axi ocnoseni 6ionociuni mayxu 6u 3unaeme? 3. AKki Ximiuwi
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eleMeHmu HaunowupeHiui 6 cnoaykax scusux opeanizmie? 4. Yomy 6ionoziuni
cucmemu Hanexcamv 00 eiokpumux? 5. IlJo make eomeocmas? 6. Aki eu
3Haeme pieHi opeawnizayii ocueoi mamepii? 1. [latime susnayenns pocmy ma
DPO36UMKY).

8§ 3.
METOJH JOCTIKEHD Y BIOJIOTTI.
3HAYEHHS BIOJIOTTYHOI HAYKHM B )KUTTI JIIOJAUHU

* OcHOBHi MeToaAu OiosoriyHMXx aociaigxkeHb. KuUBy marepito Ha pi3HUX
PIBHSIX oOpraHizailii JOCHIKYIOTh TaKOX pPI3HUMU MeTojgamMu. OCHOBHI 3 SIKMX —
NOPIBHSILHO-OMUCOBUH, J1a00paTOpHUM, MOJILOBUN, €KCIEPUMEHTANIbHUM, (i3UKO-
XiMiyHi, O1OXIMI4HI, MOHITOPUHT 1 MojentoBaHHs. OTpuUMaHi pe3yNbTaTH
00poOISIOTH 32 JI0MTOMOT0I0 MATEMAaTUYHO-CTATUCTUYHOTO aHATI3Y.

JInst HAyKOBOTO JOCHIIKEHHS OyIb-skuil Oil0J0TiyHUN 00'€eKT MOTPIOHO
KJI1acu(iKyBaTH, TOOTO BU3HAYUTH MOTO HAICKHICTD JI0 Ti€l UM 1HIIOI ITpymH (710 TOTO
YY 1HIIOTO BUY, POy, POJUHU 1 T. 1.).

3acTocyBaHHS MaTEMaTUYHO-CTATUCTUYHUX METOJIIB CIIPUSIIO MEPETBOPEHHIO
OioJiorii 3 OMMCOBOI HAYKH B TOYHY, sika 0a3yeTbCcs Ha MaTeMaTUYHOMY aHamli3i
oJiepKaHUX JTAaHUX.

e 3HaueHHs 0ioJIorii y KUTTI JOAUHU. BypxnuBUil pPO3BUTOK HAyK PO
KUTTS y JAPYrid MosoBHHI XX CT. CIIpUsAB 0ararbOM BIAKPUTTAM Yy Taily3i O10JI0Tii.
Ile, 30kpema, BIAKPUTTS 1 po3mu(pyBaHHS TEHETUYHOTO KOAY, TOJIOBHUX JIAHOK
cUHTE3y O1Jika, 6araTh0X MpoieciB 0OMiHY PEUOBHH Y JKUBIH KIIITHHI.

3a y4acTi y4eHHuX-010JI0T1B JIOCATHYTO 3HAYHOT'O IPOTPECy y CBOEYACHOMY
BCTAHOBJICHHI TPUYHMH (1arHOCTYBAaHHI) PI3HOMAHITHUX 3aXBOPIOBaHb JIIOJAWHH,
CBIMCHKUX TBAapWUH 1 KYJbTYPHUX POCIHH, iXHIH MpodiIakTUIll Ta JIKyBaHHI.
OpranizamMu 13 3MIHEHHM CIIaJKOBUM MarepiajioM (X Ha3UBaIOTh 2eHemuuHo
Moougikosanumu)  BUPI3HIIOTBCS  CTIMKICTIO  JI0  3aXBOPIOBaHb, BHCOKOIO
MPOIYKTUBHICTIO Tomio. [IpoTe 3acTocyBaHHsS IMX OPraHi3MiB HUHI OOMEXEHe,
OCKIJTBKH IIE JTOCKOHAJIO HE JOCIIPKEHO BIUIMB IXHBOTO CITOKMBAHHS HA OPTaHi3M
JIIOJTMHU Ta CBINCHKUX TBApHH.

Cy4acHi OCHIIPKEHHS B Tally31 MOJIEKYJSIpHOI O10JIOTii Ta T€HETHKU JA0Th
3MOTY BUSABJIATH JACPEKTHI T€HU, SIKI CIOPUYUHSAIOTH CHAJKOBI 3aXBOPIOBAHHA, Ta
3aMIHIOBATH iX Ha HOPMaJIbHI KOIIIi.

Exonocisa — Hayka, MOKJIMKaHa CBOIMHU JOCJIIPKCHHSIMU TTEPEKOHATH JIIOACH Y
HEOOX1HOCTI M0alIMBOrO CTaBJICHHS /O NPUPOJU, KUTH 3a i1 3aKOHAMH, a HE
HaMmaraTtucs ix 3MiHUTH B Oy/b-aKkuii croci0. ToMy BOHa CIyTY€e TEOPETUUHOIO 0a3010
JUTSI TUTAHYBaHHS 1 3IMCHEHHS OXOPOHU HABKOJIUIITHBLOTO TIPUPOJTHOTO CEPEAOBHIIIA.

e 3aBaaHHs cydacHoi OioJiorii Hacammepea MOJATAIOTh y PO3B'SA3aHHI
HAaWBAXKJIMBIIMIUX TMPOOJIEM JFOJACTBA: 3OLIBIIEHHS TMPOJAOBOJIBYOTO IMOTEHITIATY
MJIAHETH; TIONIMIICHHS EKOJIOTIYHOTO CTaHy CEpeIOBUINA O KUTTS JIFOJUHH,
30epexeHHs 11 3I0POB's 1 TOBIOJITTS; OJCPKAHHS aTbTEPHATUBHUX JIKEPEIT €HEPTI.

Knrouoei mepminu ma nonamms:. MOHIMOPUH2, MOOETIOBAHHSI.



3anumannsa ona camoxouwmpoarw 1. Sfxi eu 3Haecme memoou
oocniddcens y 6ionoeii? 2. J[nsa 4020 uKopucmogyioms nopieHAIbHO -ONUCOBUL
memoo oocnidxcennn? 3. Yum xapaxmepuzyemocs eKcnepumMeHmanbHull
memoo? 4. HAxe 3nauenns ma 3as0anus cyyacHoi bOionoeii? 5. Ilepepaxyiime
3a80aHHs cyyacHoi 6ionoeii.



PO3JILI I. MOJIEKYJIAPHHUH PIBEHb OPTAHI3AIIII JKUTTA
TEMA 1. HEOPI'AHIYHI PEYHOBHUHHU OPIrAHI3MIB

§4

EJJEMEHTHUM CKJAJ] OPTAHI3MIB

Hayxky, sika BUBYa€ XIMIYHHUI CKJIaJ )KMBUX OpraHi3miB, OYJOBY, BIACTUBOCTI
1 poJIb BUSIBIICHUX Y HUX CIOJYK, X IEPETBOPEHHS, HA3UBAIOTh HiOXIMIEI0.

* EneMeHTHUIi CKJIaJ KMBUX OpraHizmiB. XiMiuHUN CKJIaJ OpraHi3MiB, Ha
BiIMiIHY BijJl 00'€KTIB HEXHUBOI MPHUPOAH, 8i0HOCHO cmaaui. 3 noran 100 pizHUX
THUIIIB aTOMIB XIMIYHUX €JIEMEHTIB Y )KUBUX OpraHi3Max BUSBIAIOTH Maibke 60. Oxni
3 HUX € OOOB'SI3KOBUMHU JJIsl YCiX OpraHi3MiB, iHIII — JUIsI OKpemux. Bci BoHH
TPAIUISIIOTBCA 1 B HEXUBIA mpupoxl. Lle cBiIUMTh PO €AHICTH KHUBOI 1 HEXKHUBOI
MIPUPOJIH.

HaiiGinpiie B opraHizMax Tak 3BaHUX MaAKpoeiemMeHmig, TOOTO XIMIYHHMX
€JIEMEHTIB, CyMapHa 4YacTKa SIKUX — 0m3bko 99,9 % ixuboi macu. J[o HUX HalleKaTh
I'iaporen, Kap6on, Hirporen, Oxcuren, Kanbmiii, Kaniii, Hatpiii, ®epym, Maruii,
Cynsdyp, Xmop, Dochop. Ilepuni 4HoTHpu 3 HUX BIAHOCITH J0 OP2AHO2EHHUX
eemenmis, OCKUTbKM 1XHSI CymMapHa 4acTKa CTaHOBUTh Maibke 98 % macu KuBHUX
ictoT. KpiM TOrO, 111 €1eMEHTH € OCHOBHUMU CKJIaJJTOBUMHU OPTraHIYHUX CIIOIYK.

Ionax 60 XiMiYHUX eIeMEHTIB HaleXaTh 10 IPyIU Mikpoenemenmie (o,
KoGansr, Manran, Kynpym, Moni6aen, LluHk Tomo0), iXHiii BMICT Yy KIITHHI
cranoBuTh Bix 1012 % 10 102 % (nus. Tabn. 4.1).

Tabnuys 4.1

Jlesiki XiMiuHI eJleMEeHTH B CKJIAJ1i )KHBHUX OPraHi3MiB

Eaemenrt i | BmicT Big BioJjioriune 3HaYeHHA
MOro CMMBOJI | MaCH
KJiTHHH, %0

Oxkcuren (O) | 65-75 Bxomuth [0 ckiamy MoOJEKyJd BOAM, OaraThox
HEOPTaHIYHUX Ta OPTraHIYHMX CIOJYK; 3aBJISKU
OKHUCHEHHIO  CIOJYK  BUBUIBHSETHCS  €HEPTif,
HE0OX1IHA OpTraHi3My

Kap6on(C) 15-18 Bxoauth 10 CKJagy MOJEKYN YCIX OpraHiyHHX 1
0araTb0X HEOPraHIYHUX CIONYK; BXOAUTH JI0 CKJIaay
30BHIIIHBOTO Ta BHYTPIIIHHOTO CKEJIETIB;
Byraekucini ra3 (CO,) HeoOXiaHui U1 GOTOCHHTE3Y

I'iaporen (H) | 8-10 Bxoauth 10 ckiamy  MOJEKyJd  BOJM,  IHIIMX
HEOpPraHIYHUX Ta OPraHIYHUX CIOIYK

Hitporen (N) | 1,5-3,0 CkazioBa aMiHOKHUCIIOT, O1JIKIB, HYKJIETHOBUX KHUCJIOT,
AT® Ta pgeskux I1HIIMX OIOMOJIEKYJ; CHOJIYKH
Hitporeny notpiOHi i pOCTy pOCIUH

®docdop (P) |0,2-1,0 Bxoauth 10 ckiamy OUIKIB, HYKJIETHOBHX KHCIIOT,
ATD, JIESIKUX THIIMX O6ioMoeKy; coJl
oprodochaTHOT KHUCIOTH — KOMIIOHEHT CKEJIETIB

pI3HHMX TBApUH




Kamniit (K) 0,15-0,4 3a0e3neuye TpaHCHOPT CIOJYK Kpi3b MeMOpaHw,
perymoe pobOoTy ceprms, 3a0e3medye CTBOPEHHS
SJICKTPUYHOTO TMOTECHITIAY Ha MEMOpaHax KJIITHH

Cynedyp (S) | 0,15-0,2 Bxoaute m0 ckmamy OinkiB (30Kpema, KepaTuHy) 1
JESKUX IHIUX 010J0TIYHO BAYKJIMBUX PEYOBHH

Xnop (Cl) 0,05-0,1 XnopugHa KHCIOTAa — CKIIAJ0Ba IITYHKOBOTO COKY
JIIOJIMHY 1 0aratbOX TBapHH, IJIA3MH KPOBI

Kanpmiit (Ca) | 0,04-2,0 Bxoauts a0 cknamy 3y0iB, KICTOK; B MOHHINA (opMi

peryiaoe OOMiH PEYOBHMH, CKOPOUYCHHS CKEJICTHHUX
M's131B, IISUTBHICTD CEpIIs; 3C1JIaHHS KPOBI

Marsiit (Mg) | 0,02-0,03 BxoauTh 110 ckiany hepMeHTIB, MOJICKYIIH XJIOPOQiTy

Harpiii (Na) | 0,02-0,03 bepe ydacth y 3a0e3mnedeHHI TPAHCIOPTY CIOJIYK
Kp13b MEMOpPAHH; BXOAUTH JIO CKIIAAY MJIa3MH KPOBI

®depym (Fe) | 0,01-0,015 | Bxoauth 10 CkiIagy remorioOiHy, Oinka M's3iB —
MIOTJI001HY, CKJIAJIHMX (DEPMEHTIB TOIIO

[{uak(Zn) 0,0003 KoMmrmoneHT aesikux ¢hepMeHTIB 1 TOPMOHIB

Kynpywm (Cu) | 0,0002 Bxoaute 10 ckiamy aeskux (EpMEHTIB, JUXaTbHOTO
MIrTMEHTY 0e3Xpe0eTHUX TBAPUH — FEMOIlIaHIHY

dnyop (F) 0,0001 Bxoauts 10 ckaaay emai 3y0iB

Kob6anst (Co) | 0,0001 Bxoauths 1o ckmamy BiTaMiHy Biz (IiankoOamaminy),

HecTauya SKOTO B OpPraHi3Mi NPU3BOJIUTH 10 aHeMil

Xoya BMICT MIKPOEJIEMEHTIB B OpraHi3Max HE3HAYyHUW, IiXHS POJb Y
3a0e3nevYeHHl HOPMaJIbHOTO (DYHKIIIOHYBAHHS OPTaHi3MIB MOXKE OyTH BaKJIUBOIO.
Tak, HeIOCTATHE HAAXOMKEHHS MOxy B OpraHi3M JIOAMHH MOXKE NPHU3BECTH MO
BKKMX 3aXBOPIOBaHb, MOB'I3aHUX 3 MOPYIIEHHAM OOMIHY PEUOBHUH, SIK MiKcedemu,
Kpemunizmy, enoemiynuii 306. Ilpu 11bOMy BHPOOJISETHCS MEHINE Bil HOPMH
TOPMOHY THPOKCHUHY. [l mpodisakTuku HomoaedimuTy B TaKUX MICIEBOCTIX
fiomytoth cinb. barato cronyk Homy MicTste 6ypi BOZOPOCTI, HAIPHKIIA JaMiHapis,
a00 MOpChKa KaIrycra.

Knwuoei mepminu ma nonammaia. maxpoeiemeHmu, MIKpoeiemMenmu,
Op2aHO2eHHI eleMeHMU.

Kopomko npo zonoene

» XiMiyHUN CcKjIaJ KUBUX OpraHi3miB, Ha BIAMIHY BiJ 0O0'€KTIB HEXHBOI
MPUPOH, BIAHOCHO CTAJIMUA. Y JKMBHUX OpraHi3mMax TpamisieTbes Maibke 60 XiMIYHUX
€JIeMEHTIB. 3aJIe)KHO BIJl BMICTY B OpraHi3Max XIMIYHI €JI€eMEHTH MOAUISIIOTH Ha
Makpo- (BMicT noHax 99,9 %) Ta mikpoenementu (Menie Hix 0,1 %).

» ['inporen, Kapb6on, Hitporen, OKcureH BigHOCSATh J10 OPraHOTCHHUX
€JIEMEHTIB, OCKUJIbKM BOHM Hal4acTillle TPAIUISIOThCS Y CKIIa/ll OPTaHIuHUX CIOIYK, a
iXHsI cymMapHa 4yacTKa CTaHOBUTH Maiixke 98 % XIMIUHOTO BMICTY dHUBHX 1CTOT.

» Ilonan 60 eneMeHTIB HajeXaTh 10 TPYIU MIKPOEJIEMEHTIB, IXHI BMICT y
KITiTHI cTaHoBUTH Big 1072 % 1o 1072 %.

3anumanua 014 cCamoKOHmMpPOJII0




1. Ha saxi epynu noodinsiioms XiMiuHI eneMeHmu 3aleHCHO 8I0 IXHbO2O
8i0COMK0B020 6micmy y ckaadi odcusux icmom? 2. Axi ximiuni enemenmu
gioHocaAmMb 00 Mmakpoeremenmie? Haeedimv npuknaou ixuix 0Ii0102IYHUX
Gyuxyiu. 3. Axi i womy XimiuHi eremenmu Hazusaomos opearHozeHHumu? 4. Axi
eleMenmu 8iOHOCAMb 00 Mikpoeremenmig? Ake ix 6ionociune 3nauenus?

§5.

POJIb HEOPTAHIYHUX PEYOBUH Y XUTTEAISAJIBHOCTI
OPI'AHI3MIB

3aragpHUi BMICT HEOPraHIYHMX PEYOBHH (KPIM BOJIHM) V PI3HHUX KIITHHAX
BapilO€ B MeXax BiJl OTHOTO JI0 MEKUIbKOX BiACOTKIB. Cepen HeopraquHHx peoBnH
BIIIMBY POIb Yy 3abe3neyeHH1 cbyHKuloHyBaHH;I OKpeMHUX KIITHH 1 IUTICHUX
OpraHi3MiB BiJIIrPaOTh BOAA, HEOPTAHIUHI KHCIIOTH, JIyTH Ta COJII.

e CoJli HeOpra”HiyHUX KHUCJIOT yCEpEWHI >KUBUX OPraHi3MiB PO3YMHEHI Y
Boal (y BUIJISAl HOHIB) a00 mepeOyBarOTh Yy TBEpPJOMY CTaHl (HalpuKIai, COJi
Kanbiiro Ta ®ochopy y ckiaai ckeneTa JIIOAUHUA Ta OUIBIIOCTI XpeOSTHUX TBAPHH).

Monn yrBOpeHi karioHamm Meraniunmx enementiB  (Kaniro, Harpito,
Kanp1ito, Marsiro ToIo) Ta aHioHaM{ HEOPTaHIYHUX KUCTIOT.

Pisna xonmentpamis #oniB Na* i K' mo3a kimiThHamMu Ta BCepeauHi HUX
MPUBOJUTH /10 BUHUKHEHHS PI3HUII EJICKTPUYHMX MOTEHIaliB Ha MemOpanax. lle
3a0e3mneuye TpPaHCHOPT PEYOBHH 4Yepe3 MeMOpaHH, a TaKOX Mepeaady HEpPBOBHUX
iMoyneciB. Jlo ckiaxy Oarathox (epMeHTiB BXoasaTh Momm Ca?t i Mg?, saxi
3a06e3MeuyloTh IXHIO aKTUBHICTh. IIpucyTHicTh y miasmi kpoi Homis Ca?
HeoOX1JHa yMOBa 3CiaHHs KpoBi. 3a Hectaui cojell KanpItito mopyimryerbest podoTa
CEPIIEBOTO Ta CKEJIETHUX M's31B (30KpeMa, BUHUKAIOTh CYJOMH).

Cranuit ymicT Hatpiit xiopuny (0,9 %) y ma3mi KpoBi — HEOOX1/IHA CKJ1a/10Ba
MIATPUMAHHS TOMEOCTa3y Halloro opraHizmy. Po3uumH HaTpiii XJIOpUIy TaKoi
KOHIICHTpAIlli e Ha3uBarOTh izionociunum. 1logodu no opra”izmy JHOJAWMHU Mae
Haaxoautu 12-15 r kyxonnoi coui (NaCl).

Uepes nopyiieHHss 00MiHYy PEYOBUH COJIi MOXKYTh BIJIKJIAJIaTUCS y CYTJI00ax,
IO CIPUYMHSAE BaXXKi 3aXBOPIOBAHHA — OCMEOXOHOpO3 Ta nodazpy, 3a SKUX
CHIOTBOPIOIOTHCS CYrj00U KIHI[IBOK, BTPAYa€ThCsl THYUYKICTh XpeOTa, pO3BUBAIOTHCS
Hamaau Oomro B Hupkax. [li 3aXBOprOBaHHS MOXYTh IMPHU3BECTH 10 3MCHIICHHS
pyxomocTi Ta BTpatu mnpane3gatHocti. [1[o00 iX yHUKHYTH, HEOOXIIHO BECTH
aKTUBHUH CIIOCIO KUTTS, HE 3JIOBKMBATH M'SICHUMH Ta KUPHUMH CTpaBaMH, CLILTIO Ta
IHIIMMU TPUIPABaMH, BIAMOBUTHCS B1J] aJIKOTOJIIO.

VY nopokHMHAaX OpraHiB a0o0 iXHIX BHBIIHUX IPOTOK MOXYTh (popMyBaTUCS
IIIJIbHI YTBOPEHHS — «KaMmeHl». HalgacTiiie BOHU YTBOPIOIOTHCSA B HHUPKax,
KOBYHOMY 1 CEHOBOMY MIXypl IIPH BIAKIAJaHHI TaM KaJbI[IEBUX COJIEH OpraHIdYHUX
(cedoBa Ta maBieBa) a00 HeopraHiyHUX (KapOoOHATHOT YM OpTOhOoCchaTHOT) KUCIOT.
VYHacIig0K pO3BUBAETHCS CeUOKaM sIHa Xxeopooa.

BaxnuBi ¢yHKII BHUKOHYIOTH B OpraHi3Mi 1 HeOpPraHiuyHi KHCJIOTH.
Xnopuouna kucioma CTBOPIOE KUCJE CEpPEOBUINE B IUIYHKY XPEOSTHUX TBapUH 1
JIOAMHY, 320€3MeUyI0Yd aKTUBHICTh ()EPMEHTIB IITYHKOBOTO COKY. 3@ HEIOCTaTHHOT
KUTBKOCTI XJOPHIHOI KUCIOTH Yy IIIYHKY MOPYLIYIOTHCS MPOLECH MEpeTpaBICHHS
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OUIKIB, MOXJIMBE PO3MHOKEHHS BEJIMKOI KIJBKOCTI HIKIJIMBUX OaKTepid TOIIIO.
301IbIICHHS CEKpelii XJOPUIHOI KHUCIOTH TakoX HeOe3leuHe, 30KpeMa BOHO
CIPUYHUHSIE TIEYIIO.

3anumiku cyrvgpamuoi kucromu 3a0e3MevyloTh PO3YMHHICTH Ta BUBEACHHIO
JeSKUX PEYOBUH 3 KIITHH 1 opraHizmy. Opmogocamua kucioma HEOOXiTHA IS
cunte3sy AT® (e yHiBepcadbHHUM HAKOMMMYyBaueM €HEprii B KJIITHHI) Ta pi3HUX THUIIIB
HYKJICTHOBUX KHUCIIOT.

e KucjorHo-iay:xuuii 6ananc. BHyTpiliHe cepeoBHILE JTIOJUHI Ma€E TIEBHE
CIIBBIJHOIIIEHHS TTO3UTUBHUX 1 HETATUBHUX WOHIB — KUC/IOMHO-TIYHCHUIL Oananc. Y
pa3i Horo MOpPYIIEHHS MOXXYTh BHHUKATH BaXKKI 3aXBOPIOBaHHS. 30Kpema, MpH
MIIBUINEHHI BMICTY TTO3UTUBHHUX HOHIB OpTaHi3M moraHo 3acBoroe Kambiiid, Hatpiii,
Kamiii, a npu 3pocTaHHi BMICTYy HETaTUBHUX — IMOBUIBHIIIE 3aCBOIOETHCSA 1Ka, ILIO
HEraTUBHO BIUIMBAa€ Ha (PYHKIIi MEYIHKM 1 HUPOK, BUHHUKAIOTH AJIEPTi4HI CTaHH,
3aroCTPIOIOTHCS XPOHIYHI 3aXBOPIOBAHHS TOLIO.

e Exousoriuni 3axpoproBannsi. He BCi crionyku, siki HaIXOsTh B OpraHi3MH
3 BOJOIO Ta DK€, KOpUCHI Uil Hux. Hampuknaa, 18 opra”izMy JIOAMHU
HeOe3NeuHe HAAXOKEHHS coatenl eaxckux memanie (IlmomOymy, Xpomy ToIo) Ta
pamionykiiiB. barato BaXkux MeTasiB MICTUTBCS Y TPAHCIOPTHUX BUKUIAX. TomMy
00a0iy BEIMKUX aBTOMOOLIBLHUX Tpac HE clij 30upatu rpubu, 60 BOHHM 3]1aTHI
HaKOIUYYBaTH y CBOEMY TUIl Il PEUYOBHHM, a TaKOX pamioHykimiaud. L{i crmomyku
MOXKYTb BIAITPaTH POJb KAHUEPO2EHHUX, TOOTO TAKUX, L0 CIPUSIIOTh YTBOPEHHIO B
oprati3mi I00pOsIKICHUX Ta 3JI0SKICHUX ITyXJIUH.

JI71st oprasizMy JIFOAMHHM TaKOX IIKIJTMBUIA BUCOKUHN BMICT Himpamie B 1K1 Ta
Boal. ToMmy 3a BMICTOM HITpaTiB, HaNpUKIaJ] B OBOYAaX, Ma€ 3I1MCHIOBATHUCS
MOCTIMHUN KOHTPOJb. [CHYIOTH cHeIriagbHi HOPMH BMICTY HITpaTiB Ta IHIIUX
IIKIJJIMBUX CIOJIYK y MPOJYKTax XapuyBaHHA Ta BOAI. 3T1IHO 3 HUMU BHU3HAYEHI TaK
3BaH1 epanuuno oonycmumi konyeumpayii (IIK). SIK1o BMICT MIKIAJMBUX PEYOBUH
y BOJI 44 MPOAYKTax XapuyBaHHs mnepesullye nokaznuku ['JIK, To Taki mpoayktu i
BOJY MalOTh BUJIYYaTH 3 MPOJIAXy 1 BKUTKY.

OcoOmuBy HeOe3MeKy JUisl  JIOBKUJUISL  CTAHOBJSTh  KUCAOMHI  0ouyi,
CIpuyMHEeH1 3a0pyAHeHHAM atMmocdepu cipuuctuMm razoM SOz (IPOMHUCIOBI
MIIIPUEMCTBA Ta aBTOTPAHCIOPT BUKHUAAIOTH B aTtMocdepy mnoHan 160 miH TOHH
cipudctoro razy mopik) Ta okcuzamu Hitporeny. Ilpu 3'enHanHi 3 BOIOIO
aTMocdepH 111 pEYOBUHU YTBOPIOIOTh CHJIBHI HEOPTaHIYHI KUCJIOTU. Bil KUCIOTHHUX
JOILIB PYWHYIOTbCS E€KOCHUCTEMH TNPICHUX BOAOWM, THUHYThb JICH, 3HUKYETHCS
BPOXKANHICTh IPYHTIB.

Kopomko npo zonoene

» 3aranpHUIT BMICT HEOPTaHIYHUX PEYOBHH (KPIM BOJM) Y KIIITHHAX PI3HHUX
THITIB BapifO€ B MEKaX BiJI OJJHOTO JIO ICKIJILKOX BiJICOTKIB.

» Cepen mmMx CHOJNYK BaXKIWUBY pOJb y 3a0e3medeHHi HOPMaJbHOTO
(YHKIIOHYBaHHS OKPEMUX KIITHH 1 IIJTICHUX OPTaHi3MiB BIAIrpaloTh KUCIOTH, TyTH
Ta COJIL.

3anumanusn 011 camoKkOHmMpoJI10



1. AIki nHeopeaHiuni cnoayku 6xo00ameb 00 CKAAO)Y HCUBUX OpeaAHIZMIB? 2.
Axa ponv nHeopeaniunux cnoayk y 3abe3neyeHHi ()yHKYIOHYBAHHA OP2aAHIZMIE?
3. Ak padionykniou 6nau8ardms Ha HCUBi Op2aHizmu?
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§6.
®YHKIII BOAU B XKUTTEAISAJTIbHOCTI OPTAHI3MIB

Cepen ycix XIMIYHHX CIIOJYK BHHSITKOBA pOJIb Yy 3a0e3MeueHHI MpOIECiB
KUTTENSUTBHOCTI OPTaHi3MiB HAISKUTH BoJl. Came y BOJTHOMY CEPEIOBHUIII BUHUKIIO
KUTTS HA HAIIK IUIaHeTi, TOMY O€3 BOJM HEMOKIIMBE 1CHYBaHHS JKOJHUX OPTaHi3MiB.

BwmicTt Bogu B opranizmax ctaHoBuTh 60-70 %, a B meskux BHUmamkax — 0
98%. luromnasma OinbmIocTi KIiTUH MicTuTh pudian3Ho 80% Boau. Kpos 1 mimda
moauHn MicTaTh ToHaa 80% Bomu. OTKe, BOJa YTBOPIOE OCHOBY GHYMPIUIHBOZO
cepedosunia opzamizmie. Y BOJTHOMY CEPEIOBHUIII BiOYBAIOTHCS TPOIECH OOMIHY
PEUYOBHH 1 TepeTBOpeHHs1 eHeprii. Boga Oepe Oe3mocepeqHio y4acTh Yy peakiiisax
PO3IICTITICHHS] OPTaHIYHUX CIOYK.

* CTpyKTypa, BJacTUBOCTI Ta ¢pyHKuii Boau. Bosi npuramanHi yHiKaIbH1
xiMiuHi ¥ (izuuni BaactuBocTi. Monexkyra éoou (H20) cknamaeTscs 3 IBOX aTOMIB
[Naporeny, cnoiyduenux 3 aroMoM OKCUTEHY KOBAJICHTHUMHU 3B'sI3KaMHU.

VY mpupoai Bojma OyBae 3B’si3aHOI0 (IIPU B3a€MOJIT 3 PI3HUMHU PEUOBHHAMH,
KOJIOiIaMH, Y Kaluisipax) Ta BUIbHOIO.

3anexcno 6i0 memnepamypu cepedosuwa 6004 30AMHA  3MIHIOBAMU
azpecamuuti cmaH. 3a 3HIDKCHHS TEMIEpaTypu BoOJa 3 PIIKOTO CTaHy MOXeE
MEePEXOUTH B TBEPAUM, a 3a MIABUIICHHS — Yy ra3yBaTHil. Y TBOPEHHSI KPUCTAIUKIB
JHOY B KIITHMHAX OPraHi3MiB pyWHye KITHHHI cTpykTypu. lle mpu3BoauTh 10
3aru0erni KIITHH 1 BChOTO OpraHi3My.

[lin BOIWBOM pPO3YMHEHMX y HIA PEUOBHMH BOJAa MOXKE 3MIHIOBATH CBOIi
BJIACTHUBOCTI, 30KpeMa TOUYKH TeMIeparyp 3amep3aHHs (TJIaBJICHHS) 1 KUIIHHSA, 10
Ma€ BaXKJIMBE O10JI0TIYHE 3HAYCHHS.

VY xuBUX 00’€KTax BOJIa BUKOHYE Taki QPYHKITi:

1. Boga yTBOpIOE OCHOBY BHYTPIIIHHOTO CEPEIOBHINA KUBUX OPraHi3MiB, Yy
SAKOMY B1JIOYBaIOThCSI MPOIIECH OOMIHY pPEYOBHUH 1 MepeTBOpeHHs eHeprii. Boga Oepe
0e3MocepeTHIO YUacTh Y PEaKIlisax PO3IICIUICHHS OpraHIYHUX CITONYK.

2. Bogunii OamaHc — Iie IIEBHE CHIBBIJIHOIIEHHS MDK HAIXOMKEHHAM 1
BUTpAYaHHSIM BOIH )KHBOKO CHCTEMOIO.
3. Bona Bu3Hawae (Hi3WyHI BJIACTUBOCTI KJIITHH — iXxHIM oO0'eM 1

BHYTPIIIHbOKIITHHHHUI TUCK (TYprop).

4. Bona — yHiBepcallbHUM pO3UYMHHUK. PeuoBUHH, 31aTHI JOOpE POIUUHATHUCS
y BOJl, Ha3uBalOTh 2iopo@itbrumyu (TOJAPHUMH), HEPO3IUUHHI — 2i0pohobHUMU
(menonsipaumu). IcHyrote U amiginoni peuwoeunu, wHanpukian docdominiay,
JnonpoTeiny (CMoMyKH JimiAiB 3 OiakaMu), 6arato OuUTkiB. OHa YaCTUHA MOJIEKYIH
LUX CTHOJYK BUABIISIE rApodUIbHI BIACTUBOCTI, 1HIIA — TiApOodOOHI.

5. Boaa Biairpae Haa3BU4aiiHO BaXKJIMBY POJIb Y TPAHCIOPTI PI3HUX CIIONYK, Y
CKJIaJIHUX O10XIMIYHUX PEakKIisfix 1 mpoliecax TeIIoperyJsilii OpraHi3MiB.

e Boanmii 0ajanc JgwaumHu. BMicT Boau B OpraHi3mi JIOJUHH CTaHOBHTH
omuzpko 65 %. Coig 3a3HaYUTH, 1O BMICT BOAM 3aJ€XKHUTh 1 BiJ BIKY: Yy
HOBOHApPO/HKEHUX BiH CTaHOBUTH Onm3bko 75-80 %, y mepios 3aBepiiieHHS POCTY —
65-70 %, a B mogeil moxusoro Biky — suie 55-60 %. Mix pi3HUMHU OpraHamH 1
TKaHWHAMU JIOAWHM BOJa PO3MOJLIEHAa HEPIBHOMIPHO: HaiiOumbpiie ii B KpoBi Ta
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Hupkax — 82-83 %, romoBHoMy M03Ky — 10 80 %, meuinii — /5 %, m'szax — 70-76
%, HaTOMICTb y KHUPOBIiH TkaHuHi — 61u3bko 30 %), kicTkax — Omau3pko 20 %.

OCKIJIbKY OpraHi3M JIIOJUHU MIOJACHHO BUTpaydae MpuOIN3HO 2-2,5 1 BOAU, TO
Taka caMa ii KUIbKICTh Ma€ MOCTIMHO HaaxoauTu Tyau. LInsxu HaaxomKeHHS BOIH
1o opranizmy pisHi. lle pi3Hi Hamoi, 6;u3bk0 1 7T BOAM MOTPAIUIAE 3 MPOIAYKTAMH
xapuyyBaHHd, e maike 300 MJ BOIM YTBOPIOETHCS BHACIHITOK OKHCHEHHS KHUPIB,
OINKiB 1 ByraeBOAIB (Tak 3BaHa MeTaboiiyHa Boaa). KimbKicTh CHOXKHTOI 3a 100y
BOJIM 3JICKHUTD BiJI YMOB, y AKHX MepeOyBae IO UHA.

OTxe, OCHOBHI CBOT MOTPeOH y BOJII JIIOJIMHA 33JJOBOJIBHSIE 32 PaXyHOK MUTHOI
BOAM. TOMY pO3IJITHEMO BUMOTH JIO 11 SIKOCTI.

e [IuTHa Boaa Ta BUMOIH 10 i sikocTi. B Ykpaini BuMoru 10 sIKOCTI MUTHOT
BOJM BHU3HAueH1 Jlep)KaBHUM CTaHAApTOM. 3TiTHO 3 HUM MHTHA BojJa Mae OyTH
€MiJIeMI0JIOTTYHO O0€3MEYHOI0 Ta HEIIKIIJIMBOIO 32 XIMIYHUM CKJIaJoM. be3neky Boju
B  CMJIEMIOJIOTIYHOMY  BIJHOIICHHI BHM3HA4YalOTh SK 3arajJlbHOK  KUIBKICTIO
MikpoopraHismis (e 6inbmie 100 B 1 cm® Boau), Tak 1 3@ KiIBKICTIO KJIITHH KUIIKOBOT
nannuky (He Oinbme 3 B 1 am® Boam). IIuTHa Boja He MOBMHHA MICTUTH BOJHI
OpraHi3MH, MOMITHI HEO30POEHUM OKOM, Ta IUTIBKY Ha MOBEPXHI.

Cupa BoJla 3 TPUPOJHUX BOJOWM, a TAaKOX HEIOCTATHHO OYMILEHA MUTHA
BOJIa MOXKE CTaTH JHKEpesoM 30Yy/IHUKIB PI3HOMaHITHUX 3aXBOPIOBAHb: JU3EHTEPII,
XOJIEpH, YEpPEeBHOr0 TU(PY (CATIbMOHENHO3Y), TJIIMCTHUX 3aXBOPIOBAHb TOIIO. ToMy
nepea CHOKMBAHHSAM BOJY 3 KOJIOAS31B, CTPYMKIB, OIOBETIB cHiJ Jo00pe
MPOKUI'ATUTH, a BOJONPOBIAHY — MpOGUIBTPYBATH uYepe3 CIeliaibHI OYHCHI
moOyTOB1 QUIBTPH.

Knwuoei mepminu ma nouammsa. 2iopogineui, 2iopogobni ma
am@highineni cnonyku, 2ioponis, 600HUU OALAHC.
Kopomko npo 2onoene
» Vmict Boau B opraHizmMax ctaHoBuTh 60-70 %. Bomgauii Gamanc — 1e
MIEBHE CIIBBITHOIICHHS MK HaJIXOJKEHHSIM 1 BUTPAYaHHSIM BOJU )KHBOIO CUCTEMOIO.
» Boja yTBOprO€ OCHOBY BHYTPIITHBOTO CEPEOBUINA )XKHUBUX OPraHi3MiB, y
SAKOMY B1JIOYBaIOThCSI MPOIIECH OOMIHY PEYOBHUH 1 MepeTBOpPEeHHs eHeprii. Boma Gepe
0€3IMOCEePETHIO YIaCTh Y CKIIAIHUX O10XIMIYHUX PEAKIIIsX.
» Bona Bu3Havae (i3uyHI BJIACTUBOCTI KIITHH, 1X TEIUIOPETYJIAIIIO 1 €
YHIBEpCaJIbHUM PO3YMHHUKOM. BOHa Bifirpae BayKIMBY POJIb Y TPAHCTIOPTI PEUOBHUH.
» OcHOBHI CBOI MOTPEOM JIIOJMHA 33/I0BOJIBHSIE 32 PAXyHOK MUTHOI BOIU
MEeBHMUX CTaHAapTiB aKkocTi. [lepes cmoxuBanHSIM Bojia Mae OyTu ouuieHa. Meroau
OUHIIEHHS CTIYHUX BOJI OJUISIOTH HA MEXaHi4uH1, ()13UKO-XIMI4H1 Ta 010JI0TI4HI.

3anumannsa oOna camokouwmpoar. 1. Yomy 600y esadcaromos
VHigepcanbHuM po3uuHHukom? 2. Hki eracmusocmi 800U AK OCHOBU
BHYMPIUWHBL020 CepedosuUa Heusux opeanismie? 3. Axka ponb 600u 6 npoyecax
mennope2yaayii opeawnizmie? 4. llJlo maxe 6oonuti 6ananc? 5. IlJo maxe
eiopoginvui ma 2iopogobui cnonyxu? 6. Axi eumoeu sucysaromvs 00 NUMHOIL
goou?
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TEMA 2. OPI'AHIYHI PEYOBHHHU

§7 OPT'AHIYHI PEYHOBUHMU KUBUX ICTOT. JIHITIH

e OpraniuHi peyoBuHM — 11¢ criojyku KapOoHy 3 1HIIUMH €JIEeMEHTaMH, 1110
BUHUKJIM B UBUX ICTOTax ab0 € MPOAYKTaMHU iXHBOI KUTTeAisIbHOCTI. OpraHivxi
CITOJIYKH TIPUCYTHI B aTMOoc(epi, MOBEPXHEBUX 1 MIA3EMHHUX BOJaX, 0cajiax, IPyHTaX i
TIPCHKUX MOpojiax. ¥ cKiadl OpraHiuHUX CIOJIYK MepeBakarOTh OPraHOTeHHI XIMIYHI
enemeHTH (I'imporen, Okcuren, Hitporen 1 KapOon). KoBaneHTHO 3B'si3aHi aTOMH
KapOoHy yTBOPIOIOTH JIAHITIOKKH 200 PS/IM K1JIelb (Tak 3BaHUMN CKEJIET MOJICKYJIN).

Jlo cknagy KJIITUH BXOJASTH Pi3HI OPraHivyHi CHOOJYKH: JIMiAW, BYTJIEBOIMU,
OiNKM, HYKJIETHOBI KHCIOTM TOWIO. IXHi MOJEKyAM MOXKYTh MAaTH BHCOKY
MOJICKYJISIPHY Macy: BiJl OJTHOTO J0 JEKIIbKOX MUIBHOHIB JAJIBTOHIB (I danbmon =
1,67x10%4 ).

BucokoMmonekyisipHi  OpraHiyHi CHOJYKH MOXYTh CKIIAQJATUCA 3 BEJIUKOI
KUIBKOCT1 OJTHAKOBHUX YH PI3HUX 32 XIMIYHOIO OyZ0BOIO JIAaHOK (ITPOCTUX MOJIEKYJ —
MoHoMmepig). Taki CIONYKH Ha3UBAIOTh Oiononimepamu, ad0 MAKpOMAieKya1amu.
Hamnpukinazn, Mosekynu OUIKIB CKIaAat0ThCS 13 3aIUIIKIB aMIHOKUCIIOT, HYKJIETHOBUX
KUCIOT — 3 HYKIEOTH[IB, a CKIaJHUX BYIJEBOJIB (MoJjiicaxapuliiB) — 3
MoOHOcaxapuaiB (quB. Tabmuiro 7.1).

Tabnuys 7.1
OCHOBHI THIIM OPraHIYHMX CIOJIYK, III0 BXOAATH 0 CKJIAJAy OPraHi3MiB
Op.-Hi ciosiykn  CKJ1a10Bi KOMIIOHEHTH DyHKILiT
Jlimgu: - xupu| 3aNMIIKK TPUATOMHOTO CIUPTY
TILEPUHY 1 )KUPHUX KUCIIOT CrtpykTypHa, eHepreTuyHa,

- BOCKM | 3aJMIIKH OAHOATOMHHUX CIMPTIB 1|3aXHCHA, PETyJISITOPHA
XKUPHUX KUCIIOT
- crepoinu | IMomuumkniuxi rigpodoOHi coupTH

biononimepu.

®Wromicaxapumy | MoHocaxapuam OmnopHa, eHepreTuyHa

®Ginku AMIHOKHUCIIOTH CrpykrypHa, EHEepPreTHYHa,
3aXHCHa, KaTajizyroua
(pepmeHTaTHBHA), CHUTHAJbHA,
pyxoBa, pEryJsTOpHA,

W HyKIeTHOBI Hyxneorunu TPaHCTIOPTHA.

KHCIJIOTH KonyBanns Tta  30epiranus

CHajakoBoi 1H(popMallii, y4acTs y
6iocuHTe31 OlIKa

bionoziuno akmueni pewosunu (OpraHiuyHi peuyoBUHU — (PEPMEHTH, TOPMOHH,
BITAMIHM, JE€SKI OTPYTH TOIIO) BIUIMBAIOTh Ha TMpPOIECH OOMIHY pPEYOBHH 1
MIePETBOPEHHS €HEPrii 3arajom abo Ha oKkpeMi ixHi JaHku. barato 3 HUX 37IHCHIOIOTH
TYMOPJIbHY PETYJISIIIO MPOIECIB KUTTENISITEHOCTI PI3HOMAHITHUX 1CTOT.

Orxe, 3amam'sTaiiTe: Op2aHiuHuUMU CROJIYKAMU HA3UBAIOMb PEYOBUHU,
ymeopeHi amomamu KapoOowny, midxc akumu 6Cmaro8I0MmMuCs MiyHi KOBAIEHMHI
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36's13ku. YMICT OpPraHIYHUX CIOJYK Y KJIITHHAX CTaHOBUTH B cepeanbomy 20-30 %.
Orus1 OCHOBHUX KJIACIB OPTaHIYHHUX CIOJIYK MTOYHEMO 3 JIIITITIB.
oprodocdarua L JHITLIN — IESPEBAKHO

rpyna (rigpodinsxa
ronoexa)

[EHLOHOK KUPHIX  LitpodhoGri _opramiumi _cromyku, mo
KMCNOT (rigpodobmi - . sThe

XBOCTH) HEPO3YMHHI Y BOJi, aj¢ PO3UYMHSIIOTHCS
B HENOJSIPHUX PEYOBHHAX (ecTepi,
xjopodopmi, areToHi, OEH3MHI Ta iH.).
MomnekynsapHa Maca JIMiAiB 3a3BUYait
cragoButh 50-1500. BigpmnricTe TimigiB
— TIOXiHI BUIIMX JKAPHUX KHUCJIOT,
CIUPTIB 200 abIETiIiB.
Man. 7.1. Byoosa ¢pocghoninioie

* PisHomanitHicTh agimigiB. Cepea mimiaiB po3pi3HAIOTh MPOCTI Ta CKJIAIHI.
Jlo mpocTux JinigiB HanexaTb PEYOBUHU, AKI MOOYIOBaHI 31 CHOJYYEHHX MIXK
c00010 3IHIIKIB KUPHUX KUCIIOT 1 CIIUPTIB, HAITPUKJIIA )KUPHU Ta BOCKHU.

CxaagHi Jimiam — croyiyk MpOCTHX JIMIAIB 3 THIIMMHU pedoBUHAMU. Jlo HUX
HaJeXaTrh Jainonpomeiou (CIOMYKH MIMIAIB 1 OUIKIB), enikoniniou (MimigiB 1
BYTJIEBOIIB), (hocgponiniou (mimiaiB 1 opTodochaTHOT KUCTOTH).

Kupu — cxnaoui ecmepu, ymeopeni mpuamomHum CRUPMOM 2HiYePUHOM i
MpboMa 3aNUKAMU HCUPHUX Kuciom. BOHU BIIKIAMAIOThCS y BUIJISIL SKUPOBUX
BKJIFOYEHb Y POCIIMHHUX 1 TBAPUHHUX KiiTHHAX. [ligBuinenuii BmicT xupis (10 90 %)
XapaKTEepHUM NJis8 KIITUH HHUPOK, MIAIMIKIPHOT KIITKOBUHHU. Y JIEAKUX POCIHH
(COHSIIIHMKA, BOJIOCHKOTO TOpiXa, MAacJIMH TOIIO) KHUPiB 6araTo B HACIHHI Ta TUIOAAX.

Bocku BUKOHYIOTH 3A€OUIBIIOTO 3aXWMCHY (yHKIIO. Y ccaBIiB BICK
BUJIJISIIOTH JIOEB1 3aJI03M LIKIPU: BOHW HAJAIOTh LIKIPl €IACTUYHOCTI 1 3MEHIIYIOTh
3HOIIICHHS BOJIOCSHOTO TMOKPHUBY. Y TMTaxiB BICK CEKPETye KyMNpHKOBa 3aj03a,
pO3TalIOBaHA HAJA OCHOBOIO XBOCTAa. li CekpeT Hajae Mip'sHOMY OKPUBY
BOJIOBIIIIITOBXYBAJIbHUX BIIACTHBOCTEH. BOCKOBHMIA 11ap BKPUBAE JTUCTKU HA3EMHHX
pOCIMH 1 TOBEPXHIO 30BHINIHHOTO CKEJeTa YJIECHUCTOHOTHX, 3arooirarouu
HaJUIMIIKOBOMY BHMIIAPOBYBAHHIO BOIM 3 TMOBepxHi Tuia. J[loOpe po3BHHEHI
BOCKOBHJIUTBbHI 3aJ103M Y MEIOHOCHUX OJUKII-pOOITHUIL. 3 BOCKY OJKOIHU OyAyOTh
CTUIbHUKU. BICK IIMPOKO BUKOPUCTOBYIOTh Y MEIUIIMHI, TPOMHCIOBOCTI Ta THIIUX
chepax AiSTLHOCTI JIIOIUHM.

[Ile onna BaxiIMBa rpyna JimiaiB — TiApo@oOOHI CHOUPTH CTEPOIdH.
KapOoHoBWMI1 JIAaHITIO)KOK CTEPOiJIIB YTBOPIOE JCKUIbKA KUICIh, TOMY BOHM HajeXaTh
70 TaKk 3BaHUX IUKIIYHUX OpraHiyHux croayk. CTepoigHy MpHUpoay, 30Kpema,
MarOTh CTaT€Bl TOPMOHH JIFOJIMHU — €CTPOTeHH (KIHOY1) Ta aHAPOTeHH (YO0JIOBIY1).

OnuH 3 HaWBIAOMIIIUX CTEPOiNiB — xonecmepur. CIyrye MONEPEeIHUKOM Mif
yac CHHTE3y CTaT€BMX TOPMOHIB. Y IJIa3Mi KpPOBI XOJIECTEPUH CIOJYYa€ThCS 3
KUPHUMHU KHUCIOTaMH, SIKI BIH TpaHCHOPTYye. XOJECTEPUH CHHTE3YIOTh KIITHUHU
MEY1HKH, BIH BXOJUTH JO CKJIaly >KOBYi. Tako MO’Ke MOTpaIuIsiTH B OpraHi3M 1 3
AKUPHOIO Dkero. Haamminok xonecTeprHy BHACHIIOK HEMPABWIIBHOTO XapuyBaHHs a0o
MIABUINCHOT (PYHKIII MEYIHKH TMOPYIIye HOpMaiabHE (DYHKI[IOHYBAHHS OpraHizMy
JFOVHH.
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e @ynkuii gimigiB. JIiniayu BUKOHYIOTH Taki 010J0T14HI PYHKIIII:

- OyziBenbHy, ab0 CTPYKTYpHY (BXOIATh O CKJIaay KIITHHHUX MeMOpaH,
000JIOHOK HEPBOBUX BOJIOKOH TOIIO);

- pe3epBHY (MOXYTh BIAKIAAATHCS MPO 3aI1iac);

- eHepreTuyHy (y pa3l MOBHOTO po3IIeIieHHs | T >kupiB BUALISETHCS 38,9
k/[x eneprii);

- 3aXMCHY (3aXMCT BHYTpIIIHIX OpraHiB BiJ MEXaHIYHUX YIIKOJKECHb, a
OpraHi3My — BiJl BIUIUBY PI3KHX 3MIH TEMIIEpATypH, Yy POCIUH 1 HA3eMHUX
YJICHUCTOHOTHX — BiJl 3HAYHHUX BTPAT BOJIOTH);

- peryasaTopHy (TmigHy MPUPOAY MalOTh CTEPOiTHI TOPMOHH, BITaMIHU TPYIIH
J1 Ta aesiki iHII1 610JIOT1YHO aKTUBHI PEYOBUHHU ).

Knwouoei mepminu ma nowammsa: OpeawiyHi CHOLYKU, MAKPOMOAEKYIU,
biononimepu, MoHomepu, 1iniou.

Kopomko npo 2onoene

P OpraHiyHi pe4YOBHHH — CHOAYKM KapOOHy 3 IHIIMMH €JIE€MEHTaMH, L0
BUHUKIIA B >KMBUX ICTOTax a00 IITYYHO CHMHTE30BaHI JIIOJAUHOIO. Y IUX CIOJIyKax
KOBAJIEHTHO 3B's13aH1 aToMU KapOOHY YTBOPIOIOTH CKENET MOJIEKYJIH.

P Jlo ckiany KIITUH BXOJATH PI3HI OpraHiyHi CHOJYKH: JIMIAH, BYTJIEBOAM,
OUIKM, HYKJIEIHOBI KHCJIOTH TOIIO. BUCOKOMOJEKYISpHI OpraHiuyHl CHOJYKH, SIKI
CKJIQIAlOThCSI 3 BEIMKOI KIIBKOCTI JIAaHOK (IIPOCTHUX MOJICKYJI — MOHOMEDIR),
Ha3UBAIOTh OiOnOIIMEPaAMU.

# Jliniay — nmepeBakHO T1IpogoOHI OpraHiuHi CIOMYKH, 10 HEPO3UMHHI Y
BOJI, aJlé PO3YMHAIOTHCS B HEMOJSPHUX PO3UMHHHUKAX. BiAbIIICTH MIMIAIB — 1€
MOX1/IH1 BUIIUX >KUPHUX KUCIIOT, CIIUPTIB 200 ajbIeriiiB.

B Cepen miniaiB po3pi3HAIOTH NPOCTI Ta ckiagHl. [IpocTi mimiam noOynoBaHi
13 CIOJYYEHUX MK COOO0 3aJUIIKIB )KMPHUX KHUCIJOT 1 CIHUPTIB, HAMPUKIIA KUPH,
Bocku. CKIIaJIH1 JIIMIJIA — CIOJYKH, YTBOPEHI BHACIIJOK B3a€EMO/IT MOJIEKYJI MPOCTUX
JIMIIB 3 IHIIUMU CIIOJIyKamMu (JIIMOnpoTeinu, riikoiniau, pocdoimian).

P Jliniau BUKOHYIOTH Taki 010J10T14HI (PYHKIIII:

€HEepreTuyHy; OyaiBeNbHY, a00 CTPYKTYpPHY; PE3EPBHY; 3aXUCHY; PETYIATOPHY.

3anumanna 0aa CAMOKOHMPOJII0. 1. Axi eu 3nHaeme ocHO8HI Klacu
opeaniunux cnoayk? 2. IllJo make niniou? 3. Axi ocHosHi epynu ninioie eam gioomi? 4.
Axki enacmusocmi ninidie? 5. Axi ¢yuxyii 1iniois y scueux opeanizmax?

88. BYIJIEBOJIM: PI3BHOMAHITHICTb,
BJIACTUBOCTI TA ®YHKII{

Byraesoam — 11e conoinyku, v skux cmiBBygHonieHds C, H, O 31e011b110r0
BiINoBina0Th _dopmyai (CH20),, 1e N_nopiBHIOE TphoM 1 Ouibmie. Ilpote €
BYIUVICBOAM, B SIKMX CITIBBIJHOIICHHS 3a3HAYEHUX EJEMEHTIB JENIO I1HIIEe, a JesKI
MICTITh Takok atomu Hitporeny, ®@ochopy uu Cynbdypy. YV KIiTHHAX TBapUH 1
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rpu0iB BYTJIEBOAM MICTATHCS Y HE3HAUHIN KiJIbKOCTI (01m3bko 1-5 % cyxoi macu), a B
POCIMHHMX KIIITHHAX iXHIM BMICT 3Ha4HO Oiimbiwmid (10 60-90 %).

* BynoBa i B1acTuBOCTI ByrjieBojiiB. 3aJIe’)KHO Bi KUUIBKOCTI MOHOMEDIB, 110
BXOJSTh JO CKJaay MOJICKYJ, BYIJICBOAM TOIUISIOTH HA MOHOCAXApUOU, OJli-
2ocaxapuou ma noaicaxapuou.

CH,0H a CH,OH a

e |
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Man. 8.1. A — monocaxapuou: enoxkosza (1) i ¢pykmosza (2): a — ximiuna
Gopmyna, 6 — npocmoposa moodenv, b — enikocen y xnimunax neyinku;, B —

Yenron03a y CKaaoi KIimuHHUX CIMIHOK POCIUH.

Monocaxapuou 3aebiuporo MaroTh 3araiibHy Qopmyny C,H»,O,. Bonu
MOXyTh MicTuTH Bif 3 10 10 atomiB Kapb6ony: Tpio3u (3 atomu Kapbony), TeTpo3u
(4), nenrosu (5), rexkco3u (6) 1 Tak gam a0 aexosu (10). Y npupoal HalnmommpeHinii
reKco3u Ta meHTo3W. llpukmamamu eexco3 € Tmoko3a, ¢pykrosa. Lli cmomyku
HAJAI0Th COJIOJIKOTO CMaKy IJI0/IaM, MENy, a [JIF0K03a € JTyXke BaKIUBOIO CKJIaJ0BOIO
Metabomnizmy. [lo memmos, Hampukiiana, HajlexaTb pubo3a 1 Je30KCcHpr003a, M0
BXOJIATh JO CKIaAy HYKJICTHOBUX KHCJIOT. MoHOcaxapuau n00pe pO3YMHSIOTHCS Y
BOJI.

Onizocaxapuou — NoJIIMEPH1 BYTJIEBOH, B SIKUX 2-10 MOHOCaxapuaHUX JJAHOK
3'€lHaHl KOBAJICHTHUMHM 3B'A3KaMH. 30KpeMa, AMCAXAPUAHM YTBOPEHI CIOJYyYEHHAM
3QJIMIIKIB  JIBOX MOJEKYJ1 MOHocaxapumiB. [lpuknamum nucaxapumiB: Maismosd
(comomoBHiA IYKOP) — CKIAAAETHCS 3 IBOX 3aJUIIKIB TIIOKO3U; caxaposa (OypsKOBHIA
I[YKOP) — CKJIQTAEThCS 13 TIIOKO3U 1 (DpyKTO3u; saxkmosa (MONOYHUN IYKOp) —
CKJIQZIAETHCS 3 TIIIOKO3U Ta TaJlaKTO3W. BOHU MarOTh COJIOJKUN CMaK 1 PO3UHHSIOTHCS
y BOJI.

IHonicaxapuou — ne OiomoiiMepu, MOJEKYIsIpHA Maca SKHUX MOXE CATaTh
KinbKOX MuIbHOHIB. [lomicaxapuau BiApI3HSIOTBCS OAWH BiJ OJHOTO CKJIQJO0M
MOHOMEDIB, IOBKHWHOIO Ta CTYIIEHEM PO3TaTy>KEHOCTI JaHIoriB. OaH1 mosicaxapuam
CKJIQJIAIOTHCS 13 3aJUIIKIB OJHOTO M TOTO CaMOTO MOHOCAaXapuay, 1HII — 3 pi3HUX.

[Ipuknanu momicaxapuiiB: KpoXMaib, Yentono3d, 2NiKO2eH, NeKMmuH, JcHIH,
ximun Ta i1H. BoHM wMaiike HE PO3YMHSIIOTECA Y BOJl 1 HE MAarOTh COJIOJKOTO
MIPUCMAKY.
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ByrneBonu MOXyTh BCTymaTH y 3B'SI30K 3 I1HIIMMHU cHodykamu. Taki
BYTJICBOJIU HA3UBAIOTh ckiadHumu. [Ipukmanu: TIiKompoTeian (CIOIyKH BYTJIEBOIIB
3 OUIKaMu), TIIKOINAM (CIOTYKH BYTJIEBOIB 3 JIMiIaMu).

e @yHkuii BYrjieBoaiB JOCHTh PI3HOMaHITHI (CHEPreTHYHA, pE3EpBHA,
OyniBeNbHA, TPAHCTIOPTHA, 3aXMCHA).

Enepzemuuna @ynkuyin. ByriaeBonu BIZIrpaloTh NPOBIAHY pojib B
€HEePreTHYHOMY OOMiHI: BOHM 3[aTHI SK 10 OKHCHEHHS, TaK 1 J0 PO3IICIUICHHS Y
O0e3krcHeBUX ymoBax. lle Haa3BUUaliHO BaXKJIMBO IS OPTaHI3MiB, SIKI MEIIKAIOTh B
yMOBax AePIIUTY KHUCHIO (HAlpHUKIa[, Mapa3suTH BHYTPIIIHIX OpraHiB JIOJUHH 1
TBapuH) a00 3a HOro MOBHOI BIJICYTHOCTI (aHAepoOW, SK-OT APDKIKI, ACIKI BUIU
OaxTepiii).

Pezepena ¢ynxyia. Tlomicaxapuam MOXYTh BIIKIAIATUCh y KIITHHAX TIPO
3amac, HalyacTillle y BUTJISIAL 3€peH. Y KIIITUHAX POCIUH HAKOMUYYETHCS KPOXMAb,
TBapuH 1 TpUOIB — enikoeer. 111 3amacHi COJIyKH € pe3epBOM MOKUBHUX PEYOBHH.

byoisenvna (cmpykmypna) pynxkuyia BYTIEBOJIB TOJSITAE B TOMY, IO
noJlicaxapuan BXOASATH JI0 CKJIaay MEBHUX CTPYKTyp. Tak, momicaxapua Xximuw
MICTUTBCSI Y 30BHIIIHBOMY CKEJIETI WIEHUCTOHOIMX 1 KIITHHHIMA CTIHII TpuOIB;
KJIITUHHI 00OJIOHKH POCTIUH YTBOPEHI1 3 Ye0103U.

3axucna ¢ynkuyia. llonicaxapuam nexmunu 37aTHI 3B'A3yBaTU JEAKI TOKCUHU
Ta pallOHYKJIIIM, 3aM00Iralouy MOTPAIUISTHHIO 1X Y KpoB. MyKonosicaxapui eenaput
3ano0irae 3CiIaHHIO KpOBI, MIJABUIIYE CTIMKICTh OpraHi3My [0 HeCTayl KHUCHIO
(rimokcii), BIUIMBY BipYCiB, 3HIKYE PIBEHb KOHIIEHTpPAIli I[yKPY Y KPOBI.

Knwuosi mepminu ma nonammsa: MmoHocaxapuou, 0jicocaxapuou,

nonicaxapuou.
Kopomko npo zonoene
P ByrneBogu — 1e cnonyku KapOony, mo 37e01IbIIOTO BiJIMOBIIAIOTH

dbopmym (CH20),, A€ n 10piBHIOE TPbOM 1 OUIbIIE. /(€Ki ByTJIeBOU MICTSTh TaKOXK
atomu Hitporeny, @ocdopy un Cynbdypy. 3anexHo BiJl KUIBKOCTI MOHOMEPIB, IO
BXOJSTh JI0 CKJIaAy MOJEKYJ, BYIVIEBOJUM MOAUIAIOTE HA MOHOCAXapuou,
onlicocaxapudu Ta noaicaxapuou.

P ByrneBogu MOXYTh BCTyHmaTH y 3B'SI30K 3 IHIIMMH  CIHOJYKamH
(rmikompoTeinu — CIOJIYKH BYIJIEBOAIB 3 OUIKamMu, TJIIKOMINIAM — BYIJIEBOIIB 3
J1IaMu).

P OyHKIIT BYIJIEBOMIB: €HEpPreTHYHa, pe3epBHA, OyAiBenbHA (CTPYKTYpHA),
TPAHCIOPTHA 1 3aXUCHA.

3anumannsa ona camokoumponio. 1. Axi peuosunu 6ionocsimes 00 8y2nes00ig?
2. Axi eu 3naeme ocHo6Hi Kiacu 8yenegodis? Axi ixui enacmusocmi? 3. Aki eyenegoou
HA3U6armMob NpoCmumMu, a axi - ckiaouumu? 4. Axi ocHoeHi yukyii eyenesolis 8
opeaunizmax piznux icmom? 5. Yum iopizHaomscs 8yane6o0u i niniou?

§ 9. BLIKU: BYJIOBA TA BJJACTUBOCTI
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Cepen opra"iyHuxX CHOJIyK OUIKH BiIIrparoTh MPOBIAHY pojb. BoHM yacto
NEepPeBaKalOTh Y KIITHHAX 1 B KIJIBKICHOMY BIJHOIICHHI: MPUMIPOM, y KIITHHAX
TBapuH CTaHOBJATH 10 40-50 % cyxoi macu, a pocaus — 10 20-35 %.

* bynoBa 0iiKkiB. BiTki — BUCOKOMOJICKYJISIPHI HITPOT€HOBMICHI Oiomoiime-
pH, MOHOMEpaMHU SKHX € 3QJIUIIKUA aMiHOKHUCIOT. AMIHOKUCIOmMu — 11€ OpraHivHi
KHCJIOTH, MO MicTATh aminocpyny (-NHy), skiii mpuTamaHHI JTyXHiI BJIACTHBOCTI, Ta
kapooxcunvny epyny (-COOH) 3 KucinoTHUMH BiacTUBOCTAMH. Lli rpymu, sk i aTom
[pporeny, 3B'si3aHi 3 ogHMM 1 TUM caMuM aromoMm KapbGony. € y cknani
aMiHOKHCIIOT i crenudiuni Ay KOKHOT 3 HUX YaCTMHU. IX HA3MBAIOTH paouxaiami

(R-rpymamn).

H

3aranpHa GopMysia aMiHOKACIOTH MA€ BUTJIISI: |
NH, - C — COOH
|

3aranoMm y TKaHWHaX >KHUBUX 1CTOT TPAILISETHCS
moHan 100 amiHOKHCIOT, ajie JI0 CKJIaay OuUIKIB R
BXOAATh Juiie 20 ocHogHux, $K1 3yCTplyaloThcsd Maike B ycix Ounkax. Pi3Hi
koMOiHamii sumie 20 aMIHOKHUCIOT 3a0e3MeuyroTh HECKIHYEHHY pPI3HOMaHITHICTh
OLIKOBMX MOJIEKYN (YMCIIO MOKIMBUX BapiaHTiB — O0mmspko 2 ¢ 10'8). 3okpema, B
OpraHi3Mmi JIIOJAUHH TPAIUISETHCS MOHAJ 5 MIH THUIIB OUTKOBHX MOJIEKyJ. Mosekyina
KOXXHOTO TEBHOTO OlKa  XapaKTepU3yeThCs  CHEIU(BIYHUMU  CKIAJIOM 1
MOCJIIIOBHICTIO aMIHOKUCJIOTHUX 3JMIIKIB, SKI HAJaloTh 1A HEMOBTOPHUX
(yHKI1IOHATBHUX BIACTUBOCTEM.

Tabnuys 9.1
Ha3Bu 0CHOBHHX AMiHOKHCJIOT TA iXHI CKOPOY€Hi MO3HAYeHHS

Haszsa aminokucaoru  |Ckop. Ha3Ba |Ha3Ba amiHOKHMCJIOTH Ckop. Ha3Ba
AnaHiH Ata Jlenumu Jlen

Aprinin Apr Jlizun Ji3
Acnaparia AcH MeTtioHiH Met
AcmapariHoBa kuciora |Acn [Tposnin ITpo

Banin Ban Cepun Cep

[icTuaun I'ic Tupo3un Tup

['miuua I'm TpeoHin Tpe

AMIHOKUCIOTH NMOAUISIIOTHE HA 3aMIHHI Ta HE3aMIHHI1. 3aMinHi aMIHOKUCIOMU
CUHTE3YIOThCSI OpraHi3MaMHu JIIOAUHM 1 TBapuH. HaTomicTs, He3aminui aminokuciomu
B OpraHi3max JIIOJMHH 1 TBapUH HE YTBOPIOIOTHCS, a HAAXOAATH pa3oM 3 ixkero. Ll
aMIHOKHUCIIOTH CHUHTE3YIOTh POCIWHU, TpuOM, Oakrtepii. binaku, sKi MICTATH Yyci
HE3aMIHH1 aMiHOKHCIIOTH, Ha3UBaIOTh NOBHOYIHHUMU, HA BIAMIHY BiJl HENOBHOYIHHUX,
710 CKJIaJy SIKUX HE BXOSTh OKpeMi He3aMiHHI aMiHOKHCJIOTH.

3aIMIIKKA MOJIEKYJT aMIHOKUCIIOT y CKJIaal OUIKIB CHOJy4eHI MiX COOO0
MILIHUM KOBAQJICHTHHUM 3B'SI3KOM, SKUW BUHUKAE MK KapOOKCHIIBHOIO IPYIIOI0 OJIHI€T
aMIHOKHCIIOTH Ta aMiHOTpyMoro iHmoi. L{el Tun 3B'I3Ky HA3UBAIOTh HERMUOHUM.
3aBASKM TaKOMYy MII[HOMY 3B'SI3KYy YTBOPIOETHCS CIIONyKa, SKa CKJIQa€Thesd 13
3QJIMIIKIB BOX aMIHOKHUCIOT — AunenTuld. CTPYKTypH, sIKi CKJIaIalOThCS 3 BEIMKO1
KIJIBKOCTI 3aMIIKIB aMiHOKHCIOT (Bi 6-10 mo AekiabKOX JeCATKIB), HaleKaTh 10
noJiinenTHAiB (MENTUIHUHN 3B'I30K MMO3HAYEHO KOJIBOPOM):
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.-..NH, — CIH —CO—-NH - (I3H —CO—-NH - (IjH — COOH...
Rl R2 R3

[TominenTuanm 3 BHCOKOI MOJEKYJIIpHOIO Macoro (Bim 6000 mo KidbKOX
MUJTBHOHIB) HA3WBaIOTh OliIkamMu. BoHM CKIIamaroThCs 3 OHOTO a00 JCKITBKOX I0-
JNENTHIHUX JAHIIOTIB 1 MOXYTh MICTUTH [0 KIJIBKOX THCSY aMiHOKHCIOTHUX
3aJTUTIKIB.

* PiBHi npocTopoBoi opranizanii 6inkiB. Binomo 4otupu piBHI MPoCTOPOBOL
oprasizaiii, abo xoxgopmayii, OIIKiB: TEPBUHHUN, BTOPUHHUHN, TPETUHHUH 1
YETBEPTUHHUM.

Ilepeunny  cmpykmypy  6inkie  BW3Ha4a€  TI€BHA  IIOCIIJIOBHICTh
aMIHOKHCJIOTHUX 3aJIMIIKIB, 3'€IHAHMX 3a JIOMOMOIOI0 IEeNTHIHHUX 3B'sa3kiB. Came
MEpBUHHA CTPYKTYpa 1 BU3HAuYa€ BJIACTUBOCTI Ta (PYHKII Ti€l YW 1HIIOI OLIKOBOT
MOJICKYIIH.

Bmopunna cTpyKkTypa XapakTepuU3YeThCS THM, @[O0 OLIKOBa MOJEKyJa
MOBHICTIO a00 YaCTKOBO 3aKPYYY€ThCS B CITipaihb 3aBISKH BOJHEBHM 3B's3KaM, SKi
BUHHKaIOTh MK atoMamH ['inporeny NH-rpynu ongHoro Butka cripani ta OKCUreHy
CO-rpynu iHImoro. Xoya Ii 3B'S3KM 3HAYHO CJIa0IIi 3a MENTUIHI, OJJHAK pa30M BOHHU
(GhOpMYIOTh IOCUTH MILIHY PYKTYDY.

Tpemunna cTpyKTypa 4acTo Haraaye Tpyaky (rioOyiy) Ta iCHYe 3aBAsSKU
TUCYNb(G1THAM Ta THITUM TUIIaM 3B'S3KIB.

Yemeepmunna CTPYKTypa BUHUKAE IUISXOM O0'€IHAHHS pPa3oM KITBKOX
r100y; i 3a0e3neuytoTh riapodoOHi, eIeKTPOCTaTUYHI, BOJHEBI Ta 1HIII 3B'SA3KH.

3anekHo BiJ XIMIYHOTO CKJIaAy OIIKM TMOJUISIOTh HAa MPOCTi Ta CKJIA/IHI.
ITpocTi, a0 npomeinu, CKIAAAIOTHCS JIMIIE 3 aMIHOKHCIOTHUX 3aJIMIIKIB, a CKJIaIHI,
a00 npomeidu, y MOJICKYJIaX MICTATh TaKOX HEOLTKOBI KOMIIOHCHTH — 3aJIMIIKH
oprodocdaTHOi Ta HYKJIETHOBHUX KHCIOT, BYIJIEBOJIB, JiMiAiB, aromu dDepymy,
Huuky, Kynpymy tomo. Cknaani OUIKM Ha3UBAIOThH enikonpomeioamu (CHOIYKU 3
BYTJIEBOJIAMU), linonpomeioamu (3 MIigaMu), HyKieonpomeioamu (3 HyKICTHOBUMHU
KHcJIoTaMu) Toio. bararo O1IKIB yTBOPIOIOTH CKJIaHI KOMIUIEKCH 3 MirMeHTaAaMHU —
3a0apBIECHUMU y Pi3HI KOJIHOPU OPTaHIYHUMHU CIIOJTyKAMHU.

* BaactuBocri OisikiB. OyHKIIOHAIBHI BIACTUBOCTI O1IKIB 3yMOBJICHI iXHIM
aMIHOKHUCIIOTHUM CKJIAJIOM 1 MPOCTOPOBOIO CTPYKTYpoio. 3a (OpPMOIO MOJEKYII
PO3PI3HSIOTE  Qiopunsapui (HUTKOMOMIOHI) Ta 2n100yaapui  (KymnsacTi) — OLIKW.
@iOpunsipHi  O1MKM  3a3BMYail  HEPO3YMHHI Y BOAI ¥ BHUKOHYIOTH CTPYKTYPHY
(HampuKIIam, KEpaTHH BXOAUTH JIO CKJIAAy BOJIOCCS JIOIUHU ab0 MIepCTi TBapuH) abo
pyxoBy (M's30B1 Oinku) ¢yskiii. HartomicTe TmoOymspHi OUTKH 34€0UTBIIOTO
BOJIOPO3YMHHI Ta BUKOHYIOTH 1HINI (PYHKIIi: HalpUKIIaJ, reMOryio0iH 3abe3neuye
TPAHCIOPT Ta3iB, MEMNCUH - PO3IICTUICHHS O1IKIB 1K1, IMyHOTJIOOYJIIHM (aHTUTLIA) —
3aXHUCHY.
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Man. 9.1. Pisni npocmoposoi opeanizayii 6inkosux monexyn: 1 — nepsunnui, 2
— 8MOPUHHUU, 3 — MpemUuHHULL, 4 — YemeepmuHHULL.

OnHa 3 OCHOBHHUX BJIACTUBOCTEH O1IKIB — iXHS 3/IaTHICTH IiJ BIUTMBOM Pi3HHUX
YUHHUKIB (Ji KOHIICHTPOBAHMUX KHCJIOT 1 JIYTiB, BaXXKUX METaNIB, BHUCOKOI
TEeMIIepaTypHu TOIIO0) 3MIHIOBATH CBOIO CTPYKTYPY 1 BiacTuBocTi. [Iporiec mopyiieHHs
MPUPOJHOI CTPYKTYypH OUIKIB, SIKHA CYNPOBOKYETHCS PO3TOPTAHHSIM OUIKOBOL
MOJICKYNM 0e3 3MIHM 1i TEPBUHHOI CTPYKTYpH, Ha3UBAIOTh OCHAMYPAYICIo.
3ae0impIoro JeHaTypamis HeoOopoTHa. Aule SKII0O Ha TOYATKOBHUX CTaisx
JeHaTypallli TPUIUHSAETHCSA i YWHHUKIB, 10 TPHU3BEIM 10 HEi, OUIOK MOXe
BI/IHOBUTH CBiil mouaTtkoBuid cTaH. lle sBuUIle HA3UBAIOTh peHamypayicio.
HeobOopoTtHuii mpoluiec pyldHYBaHHS MEPBUHHOI CTPYKTYpH OUIKIB Ha3UBaIOTh
decmpyKuieto.

Knwuoei mepminu ma nonammsa: Oiiku, noainenmuou, oeHamypayis, peua-
mypayis, 0ecmpyKyis.

Kopomko npo 2onoene

P DBUIKM — BUCOKOMOJIEKYJISIpHI O10MOJIIMEPH, MOHOMEPAMU SIKUX € 3aJIMIIKU
aMiHOKHCIIOT. J[BaaIsiTh OCHOBHUX aMiHOKHCIIOT MOXYTb CIIOTY9aTUCS MK COOOI0 Yy
PI3HHUX TOE€THAHHSAX 32 JOTIOMOTOK) OCOOJMBOTO THIY KOBaJEHTHOTO (TIEMTHIHOTO)
3B'SI3KY.

P JlunenTua CKIIagaeThes 13 3aJUINKIB JBOX aMIHOKHCIIOT, MOJIIIENTHI — 13
3aqumikiB  Big 6-10 10 KUIBKOX JECITKIB aMIHOKHUCIIOT, MOJINENTHAU 3
MOJIEKYJISIpHOIO Macoro noHaa 6000 Ha3uBaOTH OlJIKaMHU.

» BigomMo doTHpW piBHI MNPOCTOPOBOI Oprasizaiii OUIKIB: MEpBUHHUH,
BTOPUHHUHN, TPETUHHUM 1 YETBEPTUHHUIA.
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P Ilpocti Oinku, abo NPOTEIHH, CKIAAAIOTHCS JIMIIE 3 aMIHOKHUCIOTHHX
3aJIMIIKIB, a CKJIaHI, a00 TPOTEiNN, Y CBOEMY CKJIa/ll MAIOTh TaKOX CIIOJIYKH 1HIIIOT
TIPUPOIH.

P binku 31aTHI 10 A€HATYpaIlii Ta peHaryparlii (3MiHA Ta BITHOBJICHHS CBO€ET
cTpyKkTypHu). HeoOGopoTHuil mpolec pyiHyBaHHS NEPBUHHOI CTPYKTYpH OLIKIB
HA3WBAIOTh IECTPYKITIEIO.

3anumannn 0na camoKkonmpoJio.

1. Axa 6yoosa aminoxuciom, noninenmudie ma oinxie? 2. Axi aminoxuciomu
Hazusaomev 3amiHHuMu ma He3aminnumu? 3. Ax aminokuciomu cnonyyaromocs 8
noninenmuonuil nanyro2? 4. SAxi 6inku 6i0HOCsAMb 00 NPOCMUX, A SIKI — 00 CKIAOHUX?
5. Aki € pieni npocmoposoi opeanizayii 6inxie? 6. Axi enacmusocmi npumamari
oinkam?

§ 10. ®YHKII BLJIKIB

Pi3HOMaHITHICT, OUIKOBUX MOJEKYJ BHU3HAYa€ PI3ZHOMAHITHICTh iXHIX
¢byHkii. B xkuBux opranizmax 0ijiku 31iiiCHIOITH Taki PyHKIii:

— OyaiBenbHY, a00 CTPYKTYpHY (CKJIQJOBl KIITHHHUX MeMOpaH Ta IHIIHUX
CTPYKTYp KJIITHHH, XPSIIIB, CYX0KHIIKIB, KICTOK TOIIIO);

— eHepreTu4Hy (IpW TOBHOMY pO3MICIUIEHHI | T OUIKIB y CepelHbOMY
3BUIBHSIETHCA 17,2 K[>k eHeprii);

— 3axUcHY (IMyHOTJIOOYNiHHM, 1HTEPPEpOH, ITI30LHUM, y4acTb y IpoLecax
3C11aHHSI KPOBI);

— curHajgpHy (OUIKM KJIITHHHUX MEMOpaH 37aTH1 «po3Mi3HaBaTU» crerudiyHi
XIMIYHI CIOJYKH a00 dif0 pI3HUMX YMHHUKIB 1 TIEBHUM YMHOM Ha HHUX pearyBaTH,
3a0e3neuyroun MoAPa3IMBICTh KIITHH);

— CKOPOYYBAJIbHY, a00 PYyXOBY (AesKi O1MKM 3a0€3MeuyoTh 3JaTHICTh KJIITHH,
TKaHWH Y4 LIJIOTO OPraHi3My 3MiHIOBATU (OPMY, PYXaTHUCh);

— pe3epBHY (AesKl O1IKM MOXKYTh CIYTyBaTH 3aI1acOM IMOXUBHUX PEUYOBUH IS
Oprasismy);

— TPaHCHNOPTHY (AMXaiabHI MITMEHTHM KpOBI TBAapWH; OLIKH, BOyJOBaHI B
MJ1a3MaTUYHy MEMOpaHy);

— MPOTUCTOSIHHS 3aHA/ITO HU3BKUM 200 BUCOKUM TeMIlepaTypam JTOBKIIIS;

— perynsaTopHy (TOpMOHH Ta HEUPOTOPMOHH);

— katamiTuuHy (depmeHTH, a00 €H3WMH, M0 BIUIMBAIOTh Ha IIBHJKICTH
010XIMIYHUX PEaKIii).

Karanituuna ¢pyHkuis npuraManHa ocoOJIMBUM OlIKaM — ¢hepmenmam, abo
en3umam, 10 BILUTMBAIOTH HA Mepedir O10XIMIYHUX peaKIIii.

Kamaniz — 3MiHa MBUAKOCTI Mepediry XIMIYHHUX peaKkIliil mija Al€l0 MeBHUX
XIMIYHUX CHONYK. biokamaniz — 301iCHIOIOTH (hepmenT (Ma. 10.1).

®epmeHTH OYyBalOTh MPOCTUMHU Ta CKIAAHUMH. [Ipocmi ¢hepmenmu — 1e
O171KOB1 MOJIeKyJau (TIENCUH, TPUIICHH TOIIO), SKI CKJIAJAlOThCs JIMIIE 3
aMIHOKHUCJIOTHUX 3aluIKiB. Ck1aoHi ¢hepmenmu, KpiM O1IKOBOI YaCTHHH, MICTSITh
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me ¥ HeOUIKOBYy, Ky Ha3uBalTh Koghaxmopom. KodakTtopamu MOXYyTh OYyTH
HEOpraHiuHl KaTiOHH a0 aHIOHH, a TAKOXK OpPraHIYHI PEUOBMHU, HAMPHUKIIAA MOX1IHI
BITaMiHiB.

KaraniTnuna axTuBHICTE (EPMEHTY 3yMOBJICHA HEBEIUKOIO MAUISHKOIO
MONIEKYTH — @KMUGHUM Wenmpom. VIOoro IIpocTOpoBa CTPYKTypa BigmoBimae
X1Mi4Hii Oy/I0BI pEUOBHUH, SIK1 BCTYMAIOTh ¥ peakiifo. TyT BiAOyBa€eTbCs MPUETHAHHS
Ta TEPETBOPEHHS CIIONYK, IO BCTyHaloTh y peakuiro. Came TOMy Jisi (pepMEHTY
cnenudiuna. Yacto 10 CKiIagy aKTUBHOTO IIEHTPY BXOJATH MOXITHI BiTaMiHIB a00
aToMu MeTaiB. B oaHiit Monekymi pepMeHTy Moxe OyTH KiTbKa aKTUBHUX LIEHTPIB.

depmentatuBHa peakmis nepebirac B 10°-10'? pasis mBumme, Hix y
cepenoBuii 6e3 GpepMeHTIB. 3a KUIbKa CEKyHJ B OpraHi3Mi BiIOyBa€ThCsl CKJIaJHa
MOCTIIOBHICTh PEAaKIlii, /I TPOBEACHHS SKOi 13 3aCTOCYBaHHSM 3BHYAHUX
XIMIYHUX KaTali3aTopiB MOTPIOHI IHI, TUXAKH1 a00 HaBITh MICSLI Ta POKH.

Hanpukinazn, dbepMeHT 1emtonasza 3ade3nedye po3MEIUIeHHs KIIITKOBUHU (LIETI0JIO3H).
Sxmo B peakiii 0epyTh y4acTh ABI CHOJIYKHA a00 OLIblIe, KOKHA 3 HUX B3a€MOJIE 3
(bepMeHTOM, SIKUW yTpUMYE iX OJIM3bKO OJHA Bl OJHOI, 3a0€3MeUyI0UH PEAKIIIIO.
3Ha4YeHb TeMmepaTrypu, TUCKY, pH Tomo. ICHyIOTh 1 cremiaibHi peUYOBHHH, 3/1aTHI
pETyNIoBaTH aKTUBHICTH (epMeHTIB. BOHH 3B'S3yIOThCS 3 AKTUBHUMHU IICHTPaMH
(epMeHTIB 1 OJIOKYIOTh iIXHIO AKTUBHICTb. Y POJII TAKUX PEYOBUH-THT101TOPIB MOXKYTh
BUCTYIATU HOHU BaXXKKUX MeTaliB: [ImoMOymy, ApceHy, ApreHTymy.

Y O B

2 5 " l 5
i A s A ™ M& A -
= & I
Man. 10.1. @ynxyii pepmenmis. I. Depmenm (1) mumuacoso cnorywaemocs 3
peuosunoro (2) i 3abe3neuye ii pozwenienns na npocmiwi cnonyku (3). Il. @epmenm
(1) ecmynae y mumyacosuii komniexc iz 0soma monexyiamu (3) i 3abes3neuye ixuwo
peaxkyito 3 YmeopeHHAM CKIaoniuoi pevosunu (4). Ilicna peaxyii cmpykmypa

pepmenmy ne smintoemocsi (5) i 6in comosutl 3abe3nevysamu HO8I peaxyii

depMeHTaTHBHI peakilii BiIOyBalOThCS Y BUTJIAII HU3KH MOCIIJOBHUX €TAIliB.
Jlanmorn B3aeMoOmMoOB'sI3aHUX (DEPMEHTATUBHHUX peaKIliii 3arajoM 3a0e3meuyroTh
0oOMiH pEYOBHH 1 MEPETBOPEHHS €HEPTIi B OKPEMHUX KIIITUHAX M OpPTaHi3Mi B IIJIOMY.
Knwouosi mepminu ma nonamms. pepmenmu, biokamanis, kopaxmop.
Kopomko npo zonoene
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P PizHOMaHiITHI OUIKOBI MOJIEKYJIM B JKHUBHX OpraHizMax 371HCHIOIOTH
¢byskuii: OyniBenbHy, a00 CTPYKTypHY; €HEPreTHYHy; 3aXWCHY; CHUTHaJbHY;
CKOpOUyBajbHY, 800 pyXOBY; pe€3€pBHY; TPAHCIOPTHY; PETYIATOPHY; KaTaTITUUHY.

B Ilpocti ¢depmeHTH CcTaHOBIATH COOOI0 OITKOBI  MOJEKYNH, SIKi
CKJIQIal0ThCS JIMIIE 3 aMIHOKUCIOTHHUX 3ainuiikiB. CkiagHi pepMeHTH, KpiM O1IKOBOT
YaCTUHHU, MICTATh 1 HEOUIKOBY — KodakTop. depMeHTaTHUBHA peakilis mepedirae B
10°-10*2 pasis mBuamIe, HiX y cepenoBHILi 6e3 GEepMEHTIB.

3anumanns 0na camoKoHmMpoio

1. Axi ocHnosni 6Gionociuni Gyuxyii Oinkie? 2. YV uomy nonseae 3axucha
Qyuxyis oinxie? 3. Yum eusnauaemvca pyxosa yukyia oinkie? 4. AHxi @ynxyii
suxouyromo ¢hepmenmu? 5. 3aeosku uomy epmenmu 30amui 30iUCHIOBAMU CBOL
@yuxyii? 6. Yomy Oinku 06yMo811010Mms NOOPA3IUBICMb OP2AHIZMIE?

§11. HYKJEIHOBI KUCJIOTMH.
BJIACTUBOCTI TA ®YHKIII PHK. AT®

Bci xuBi icToTH 37aTHI 30epiratu crajakoBy iH(opmariio 1 mnepenaBatd ii
HalaJaKaM pu po3MHOkeHH1. [{10 QyHKIIII0 BUKOHYIOTh HYKJIETHOB1 KUCIIOTH.

e HykJjeiHOBI KHCJI0THM — CKJIa/IHI _BUCOKOMOJICKYJSIpHI _6lomoaiMepH,
MOHOMEpPAMH SKUX € HYKICOTHIU. YHCIO HYKICOTHIIB y CKIIaJl OJHIE] MOJEKYIH
HYKJIETHOBOT KUCIIOTH MOXke cTaHoBHUTH Bix 200 10 200 MIIH.

MoJiekyiia HyKJI€0THY CKIATAEThCS 3 TPhOX YACTHH:

3QJIMIIKIB HITPATHOI OCHOBHU, M'ITUBYTJICLIEBOTO MOHOCaxapuuy (IEHTO3M) Ta
oprodocdaruoi kuciotu (Man. 11.1, 11.2).

3aexHo BiI[ BHZY MEHTO3H, 11O BXOMTD JI0 CKIIaly HYKIIEOTHAY, pOBpiSHHIOTI)

(PHK). o cknany JIHK BxoauTh 3anuimiok ae3okcupr6osu, a PHK — pubosn.

VY monexynax JIHK 1 PHK micTsaThcs 3anuiiku pi3sHUX HITPATHUX OCHOB.

VY monexym JHK — 3anuiiku ajieHiHy (CKOPOUYEHO MO3HAYAETHCS JTITEPOro A),
ryaHiny (I'), uurozuny (I{) Ta Tuminy (T), y monekym PHK — aneniny (A), ryaHiny
(I'), uurozuny (I) Ta ypamuny (¥). OTxe, TUMIH MICTUTBCS JIMILIE B MOJIEKYJax
JHK, Toai six ypauun — Tuibku B MoJiekyiax PHK.

MomnekynaM HYKJIETHOBUX KHUCIOT, K 1 OUIKaMm, MpUTamMaHHI pIi3HI pIBHI
MPOCTOPOBOI OpraHizallii: NepBUHHUNA, BTOPUHHHUM, TPETUHHUHN 1 YETBEPTUHHUIA.

e Tumm PHK. Monexkynu PHK «kniTuH mnpokapioTiB Ta €yKapioTiB
CKJIaJIal0ThCsl 3 OJHOro JaHmipora. IcHytorb Tpu ocHoBHI Tumu PHK, sxki
BIJIPI3HSIOTHCS 3@ MICLEM PO3TAllyBaHHS Y KIITHHI, PO3MipamMu Ta PYHKIISIMH.

Ingpopmauiiina, abo mampuuna, PHK (iPHK, a60 MmPHK) cTaHOBUTH CO0OOIO
komito meBHoi nuisHkM Mosekynu JIHK. Taka mosekyia MepeHOCUTh CHaJKOBY
iHdopmanito Big JJHK 1o micus cuHTe3y moinenTHAIHOTO JIAHLIOTa, a Takoxk Oepe
0e3Mocepe/IHIO y4acTh y HOTO 30MpaHHi.

Tpancnopmua PHK (mPHK) mae HaiimeHI po3MipH cepell YCiX MOJICKYI
PHK (cknmamaerbest 3 70-90 nykneotuai). Bona Moke Matu BTOPUHHY CTPYKTYpY,
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o 3a (OpMOK Harajaye JUCTOK KOHIOUIMHM, a00 JAaTUHCBKY miTepy «L». Bins
BEPXIBKH <JIUCTKa» MICTSITHCS TPU HYKJICOTHAU, a00 mpuniem, KU 3a TCHETUIHUM
KOJIOM BIJMOBiTa€ MEBHIM aMIHOKHUCIIOTI. Llel TpumieT Ha3WBaIOTh AHMUKOOOHOM.
bins ocunoBu wmomekynu TPHK € nminsuka, mo skoi mpuUeTHYETbCS BiATOBIIHA
aMiHokucyaoTa (man. 11.3).

Tpancnoptna PHK mnpuennye ogHy 3 aMiHOKHCIOT BIATOBITHO 1O CBOTO
aHTUKONY 1 TPAHCIOPTYE iX O MICISI CHHTE3y OILTKOBMX MOJIEKYJd. Tam MoJjexyina
TPHK «BmizHae» xommuiementapny autssaky iPHK. g ainsiaka — mocnigoBHICTH 3
TPHOX HYKJICOTHIB, SIKa KOJy€ JaHy aMIHOKUCIOTY. TakKMM YMHOM BHU3HAYAE€THCS
MOPSAJOK PpO3TAllyBaHHS AaMIHOKHCIOTHHX 3ajMIIKIB Yy MOJEKym Oinka, o
cuHTe3yeThcsl. KokHY 3 aMIHOKHMCIOT TPAHCIOPTYE A0 MICIS CHHTE3y OLIKa CBOS
TPHK.

Puobocomna PHK (pPHK) BX0IUTh 10 CKJIaay OCOOJUBHUX OpraHes KJIITUHU —
pubocoM. PazoM 3 OiKaMH BOHa BUKOHYE CTPYKTYpHY (YHKIIIO, 3a0€3MeUyroun
neBHe mpocropoBe postamryBanHs 1PHK #t TPHK mig wac OiocunTe3dy OLIKOBOI
Mouiekynu. Y kiaituHax eykapiotiB pPHK cunTe3yeThes B siaepiii.

HIiTpaTHi
OCHOBU

NH,
SN
1 2 (VI
=
o] ‘ T N
[
(o8 |
———— 3anmem\\
optodoc-
tarHoi kucnotm
> OH (AHK)
OH R
H (PHK) MOHOCaxapuam

3
Man. 11.1. Byoosa nyknieomuoy: 1 — 3anuwox opmogocgamnoi kucromu, 2 —
HIMmpamua ocHo8a, 3 — MoHocaxapuou (nenmosa)
Man. 11.2. Cxema 6y008u HyKI1€iHO80I KUciOmMU
Man. 11.3. Byoosa mPHK: 1-4 — komniemenmaphe 3€¢0HAHHA HYKI€OMUOis, 5
— OLIAHKA, 00 SKOI NPUEOHYEMBCSL AMIHOKUCIOMA,; 6 - AHMUKOOOH

* Anenosuntpudocharna kuciaora (ATD) — cnosryka, sika 3a CBOIM CKIIaJIOM
€ HykieotunoM. Moiekyna AT® ckiamaerbcs 13 3alUIIKIB HITPATHOI OCHOBH
(apgeHiny), nmeHTo3u (pubO3M) Ta TPHOX 3AIMIIKIB OPTOGOChATHOI KUCIOTH (Mall.
11.4). s peyoBMHA Ma€ HE3BUYHI JJIs IHIIUX OPraHIYHUX CHOJIYK XIMI4HI 3B'SI3KH Ta
BJacTUBOCTI. lle 11Ba BHCOKOECHEpPreTHuYHI (Makpoepeiuni) XiMIYHI 3B'SI3KM MIiX
MOCJIIOBHO PO3MILIEHUMH  3aluiikamMu  opTodochaTHOi KUCIOTH, B  AKHUX
3amnacaeThCsl 3HayHa KUJIbKICTh €Heprii.

Akmo 3a y4acTi BiAMOBIAHOTO (DEPMEHTY BIAIICIUTIOETHCS OJWH 3aJIMIIOK
oproocharnoi kuciaotu, To ATD mneperBoproeTbcs Ha aneHo3uHAUDOCPHaTHY
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kucioty (AJID), mpu upomy 3BUIBHSETHCS Onm3bko 40 kJlx eHeprii. Skmo x
BIJIIICIUTIOIOTHCSL  JIBA  3aJMIIKU  MoJieKyn opTodocdarnoi kucinotu, ATD
NEPETBOPIOEThCST HA afeHO3MHMOHOGochatHy kucinory (AMD). Ilpu upomy
BUBUIbHAETHCS ToHAT 84 k[ eneprii. Bianosinno, npu npuennanxi 10 AM® 1-ro
gy 2-X 3a’nuiiKkiB opTodocdatHoi kucnotu 3amacaeThest Onm3pko 40 um 80 k/Ix
e”eprii. Monekyna AM® Takum YMHOM NIEpeTBOPIOETHCS HAa MoJieKyiy ATO.

OTtxe, MoeKynu AT®
CIY2yIOmb YHIBEPCATbHUM XIMIYHUM
AKYyMYJIAMOPOM eHep2ii 6 KNimuHax.

Eneprisi, sika BUBUIbHSAETHCS B
npoleci  pO3LICTUICHHS  MOJEKYII

ATO, BUKOPUCTOBYETHCS 1A
CUHTE3y  HEOOXIIHHX  OpraHi3My
CIOJIYK, MIATPUMaHHS NEBHOI

TeMmrneparypu Tuia, 3a0e3nedyeHHs
THIIMX MPOLIECIB KUTTEISIIBHOCTI.

" -@—'—P

puboaa

Man. 11.4. Monexyna AT®: 1 —
adenos3un, 2 - mpuopmoghocgham

Kniouosi mepminu ma nonammsa: HyKieomuou, HyKieiHo8i KUciomu.

Kopomko npo zonoene

P HyxkieiHOBI KHUCIOTHM — CKJIaJHI BHCOKOMOJIEKYJSIpHI —OlomosimMepH,
MOHOMEPAMH SIKUX € HYKJICOTH/IH.

P Mosekyna HYKJICOTHIY CKIAQA€ThCA 13 3aJIMIIKIB HITPATHOI OCHOBH,
M'ATUBYTJICIIEBOTO MOHOCaxapuy (MeHTo3u) Ta opTodochaTHOT KUCIOTH.

P PoO3pi3HSIOTH JBa TUIM HYKJEIHOBUX KHCIIOT: JI€30KCUPHUOOHYKIIECTHOBY
(IHK) 1 pubonykneinoBi (PHK). Jlo ckmamy JHK BXoauTh 3aiHIIOK MEHTO3H
ne3okcupuoo3u, 10 ckiaany PHK — pu6osm.

P YV monekynax PHK micTaTbest 4oTHpHU TUIHA HYKJICOTHIIB: 3 aJicHIHOM (A),
ryadinoMm (I'), mmro3umnom (L) Ta yparmumom (¥Y). ¥ wmonekym JIHK Ttakox
3YCTPIYAIOThCA YOTUPH TUIIU HYKJICOTHU/IIB, ajie 3amMicTh ypauuiny — Tumil (T).

# Icuytors Tpu ocHoBHi Tunu PHK: indopmamiitna (iPHK), TpancnoprtHa
(TPHK) 1 pubocomua (pPHK).

P ApneHosuntpudocdatHa kuciora (ATD) — yHiBepcadbHUM XIMIYHUN
aKyMyJIATOp €Heprii B KJIIITHHAX.

3anumanna ona camoxonmponro. 1. fxi ocobausocmi 6y006u HyKIeiHOBUX
kucrom? Aki € munu Hykneino-eux xuciom? 2. Axi eu 3naeme euou PHK? 3. Axa
6yooea ma ¢pynkyii monexyn iPHK? 4. Ak 6yoosa mPHK nos'sizana 3 it pynxyiamu?
5. Axi ¢@ynxyii monexyn pPHK? 6. Hxa cmpyxmypa monexymu ATD®? 1. Y uwomy
nonsicae ponv AT® y nepemeopenni enepeii 6 KiimuHi?

§ 12. BYJIOBA, BJACTHBOCTI TA ®YHKII JHK
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* bynoa JIHK. Monekymu JIHK y kimiTuHax eykapioTiB MICTATBCS B SIpI,
MIacTUAAaX 1 MITOXOHJIPISX, @ MPOKAPIOTiB — B OCOOJIMBUX AUITHKAX [IUTOIUIA3MH.

Monekyna JIHK ckmagaerbest 3 1BOX JIAHITIOTIB  HYKJICOTHIIB, SIKi
CIIOJIYYarOTHCS MK COOO0I0 32 TOMOMOTOI0 BOJIHEBHX 3B's3KiB (Mait. 12.1). Lli 3B's3ku
BUHUKAIOTh MK JIBOMa HYKJICOTHAAMH, AKi HIOM [OMOBHIOIOTH OJWH OJHOTO 32
po3Mipamu. BcTaHOBIIGHO, 110 3aIUIIOK aeHIHY (A) HYKJICOTHIY OTHOTO JaHITIOTa
monekyu JJHK 3aBxnu crionydaerscs 13 3anumkoM tuminy (T) HykiaeoTuay 1HIIOTO
JaHIrora (MK HUIMU BHUHHKA€ JBa BOAHEBI 3B'si3ku), a ryaniny (I') — 3 mUTO3WHOM
(IT) (M HIMU BUHUKAE TPU BOJAHEBI 3B'SI3KM).

_AZT_

U

LutosnH ¢y

- L)

Man. 12.1 Monexynra JIHK: 1 cxema 6yoosu; 2 — npocmoposa Mmooeb.
3eepuimo ysazy: midic komniemenmapuumu Hykieomuoamu I -1] ymeoproomucs mpu
soonesi 368 s3ku, a misc A-T — muwe 0sa. Obuosa nanyroeu JITHK 3axpyueni naskono
CRIILHOI OCI, @ MAKOIHC 0OUH HABKOJIO IHULO20

UiTka BIANOBIIHICTH HyKJeoTHAIB y nBox Jjanuwporax J[IHK wmae Ha3zBy
Komnaemenmapuicms. Ilpu 1bOMy J1Ba JIAHITIOTH HYKJIEOTU[IIB OOBUBAIOTH OIUH
OJIHOTO, CTBOPIOIOUM 3aKPYy4EHY BIPABO CIipajb AiaMeTpOM MPUONU3HO 2 HM [ Hm
(nanomemp) = 1 » 10 mm]. Tax BuHMKae BTOpHHHA CcTpyKTypa Mostekymu JJHK, Toxi
K TIEpBUHHA — LI€ TI€BHA MOCIIJIOBHICTh 3aJMILKIB HYKJICOTHU/IIB, PO3TAIOBAHUX Yy
BUIJIS1 OABIMHOIO JIAHIIOTA.

Monekynun JIHK y KkiiTMHI CTaHOBISATH KOMIIAKTHI CTpykTypu. Lle
B1I0yBa€ThCS 3aBMAsIKU TOMY, 110 ABoJjaHIrorosa cripanb JJHK 3a3Hae mogansiioro
MIPOCTOPOBOIO YIIUIbHEHHS, POPMYIOUH TPETUHHY CTPYKTYpPY — Cymnep-cmipaiib. Taka
OoynoBa xapakrepHa s JJHK xpomocom eykapioTiB 1 3yMOBJI€HA B3a€EMOMIEI0 MIX
JHK Ta snepuumu Outkamu. Y saepHid 30H1 KIITUH IpokapioTiB Mojekyna JJHK
Mae KuiblieBy OynoBy. OTxke, y Kiimunax npokapiomie ma eykapiomie monexyiu
JTHK 3aescou cknaoaromucs 3 060X 1aHUI0ZI6.

* BaacruBocti /IHK. Tak camo sik 1 Monekynu OunkiB, mosiekynu JIHK 3nathi
710 IeHaTypallii Ta peHaTypallii, a TaK0X JAECTPYKIIIi.

Baxnusa BinactuBicth mosiekyn JIHK — ixHst 3matHIiCTh 10 camonoaBoeHHs. Lle
ABUIIE 1€ HA3UBAIOTh penaikayiclo. BOHO TIPYHTYETbCS Ha  NPUHIUIIL
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KoMIuieMeHTapHoCTl. Ilpu nboMmy nanmror marepuHcbkoi Monekyiaun JIHK cmyrye
MaTpHIEHO.

81 nouipni monekynu JIHK mictate mo
OJTHOMY  JIAHILIIOTY,  YCIAJKOBAaHOMY  BiJ
MATEPUHCHKOI MOJEKYId, 1 10 OJHOMY —
CUHTE30BaHOMY 3aHOBO (Man. 12.2). 3aBasiku
npoMy jgouipHi Monekynu JHK e Ttounoro
Komi€ero martepuHchkoi. lle sBume 3abesmeuye
TOYHY TIepefady CIajakoBoi iHdopmMalii Bija
MatepuHchKkoi Mojiekyau JIHK mouipHim.

Man. 12.2 Ilpoyec camonoo8ocHHs MOeKYIuU
JHK: 3a ywacmi ¢epmenmy po3uusaomscs
600Hesl  38’s3ku (1) I Ha  KOXMCHOMY
MAMEPUHCOKOMY — JAHYIO3I  3a  NPUHYUNOM
KOMNIeMEeHMAapHOCmi 000Y008yEMbCsL OOUIPHIlL

2)

o @ynkuii AHK. OcuoBHi ¢ynkiii JJHK — ne komyBanHs, 30epexeHHs Ta
peamizamis cnaakoBoi 1Hdopmalii, mepegadya i JOYIPHIM KIITHHAM TIpH
pOo3MHOXKEHH1. 30Kkpema, okpemi Januoru Monekyian JIHK cnyryioTs MaTpuiero 1is
cunTe3y pizuux tumiB mosiekys PHK. Ileit mponiec HazuBaeThest mpanckpunuyicio.

OnuHUIIeI0 CMAJAKOBOCTI BCIX OpPraHi3MmiB € ren — auisiHka mosiekynu JIHK,
AKUN Hece CMagKoBY 1H(GOpPMAILI0 MPO CTPYKTYpPY MEBHOTO OuTka ab0 HYKJIETHOBOI
KUCJIOTH. ['éHM TOAUISAIOTH HA CMpPYKmypHi, SKI KOAYIOTb CTPYKTYpy OUIKIB 1
PUOOHYKJIETHOBUX KHUCJIOT, Ta pe2yiAmopHi, 1O CIYyTylOTb MICLHEM MpUEAHAHHS
(hepMEHTIB Ta IHIINUX O10JIOTIYHO AKTUBHUX PEUOBHH.

CmpykmypHni 2enu marwomov mo3aiyny 0y0oey: NUISTHKU TEHIB, SIKI KOAYIOTh
CHaJKOBY 1H(GOpPMAILil0, HA3UBAIOTh €K30HAMU, Ti, IO HE KOJYIOTh, — IHMPOHAMU.

KinbkicTh TE€HIB y pI3HUX OpPraHi3MiB 3HA4YHO KOJIMBAEThCA. CyKYIHICTb
TFeHEeTUYHOI 1H(OpMalli, 3aK0J0BaHOI B T'€HaX IMEBHOI KIITUHU ab0 IIICHOrO
OopraHizMy, Ma€ Ha3By 2eHom. lle 1UIiCHa IHTErpoBaHAa CUCTEMa, J€ OKpeMi T'€HH
B3a€EMOJIIIOTH MK CO0O0I0.

3apa3 Bigomo, mo Kuibkicte JJHK B siapi eykapioTiB 3HAYHO NEPEBUIIYE TY
KUIBKICTh, 110 Koaye reHu. [Ipuunnu uporo sisuia pizHi. [lo-nepue, JTHK MicTuTh
YUMaso MOCIIIOBHOCTEH, KOKHA 3 SIKUX MOBTOPIOETHCA IO COTEHb TUCSAY pa3iB. [/o-
opyee, 3HauHa yactuHa JIHK B3aram He Hece reHetuuHoi iH(opmarii. Ilo-mpeme,
MPUCYTHSI BEJIMKA KUTbKICTh PETYJIATOPHUX I'EHIB.

JocnmipkeHHsT  mokazanio, 1o  ymkomxkeHi  wmosekynu  JIHK  3mathi
BiHOBMIOBaTHCA. [lpu 1boMy 3a yyacTi cneuudiuHux (EpMEHTIB YIIKOIKEHI
ninsaka JJHK BupizaroThbes, a Ha IXHbOMY MICIIl 32 AONOMOTO0 1HIIOTO (hEPMEHTY
BIIHOBJIIOETHCSI  BIJIMOBIIHA TMOCIIIOBHICTh HykjaeoTuaiB. Ille omun ¢epmeHt
noromarae BOyayBatu BinHoBieHui ¢parment y ganmor JIHK. Ileit mpouec nicras
Ha3BYy penapauis.
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Knwuosi mepminu ma nonammsa: /[HK, npunyun komniemenmapuocmi,
2eHU CMPYKMYPHI ma pe2yasimopHi, eK30HU ma iIHMpPOHU.

Kpomko npo zonoene

P Monexkyna JIHK ckmagaetbcst 3 1BOX JaHIIOTIB HYKJICOTHUIIB, SKi
CIIOJIY9arOThCS Mk COOOO 3a JOIMOMOTOI0 BOAHEBUX 3B's3KiB. UiTKa BiJIIMOBIIHICTH
HykiaeotuaiB y ganmorax JJHK, mMixk skuMu BUHUKAIOTh BOJHEBI 3B'I3KH, MA€ HA3BY
KOMILJIEMEHTAPHICTb.

P Monexkynu JIHK 3matHi mo nenatypamii Ta peHaTyparii, a TaKoxX
necTpykiii. BoHM Takok 31aTHI 10 peruTiKarlii — cCaMOITOBOEHHS.

P OcnoBui ¢yskmii JHK — me xomyBanHs, 30epexeHHS Ta peamizaris
cnaakoBoi 1H(popMallii, nepeaaya ii JOUipHIM KJIITHHAM IPU PO3MHOKEHHI.

P [eHu NOAUIAIOTH HA CTPYKTYpHI, SIKI KOAYIOTH CTPYKTYpy OUIKIB 1
pUOOHYKJIETHOBUX KHCJIOT, Ta PETYISATOPHI, IO CIAYTYIOTh MICIEM NpUETHAHHS
(hepMEHTIB Ta IHIIUX O10JIOTIYHO AKTUBHUX PEUOBHH.

3anumanna ona camoxkoumponio. 1. Axi ocobnusocmi 6yoosu J[HK? 2. Il]o
CninbHo20 1l 8iOMiHHO20 6 0yoosi monexynr /JHK i PHK? 3. Axa npocmoposa
cmpykmypa monexyau J[HK? Xmo ii 3anpononysas? 4. ¥ uomy nonsearoms gynxyii
JIHK y xnimuni? 5. IlJo make 2en i eenom? Axki € eenu? 6. HAxa 6yoosea cmpykmypHux
2eHig?

§ 13. BIOJIOITYHO AKTUBHI PEYUOBUHHU. BITAMIHH,

I'OPMOHMU, DAKTOPHU POCTY
* Bio/10riyHo0 AKTHBHI PE4YOBMHM — 1€ OPraHIYHI CIOJYKH PI3HOI XIMIYHOL
MPUPOAH, 34aTHI BIUIMBATH HAa OOMIH PEYOBHH Ta MEPETBOPEHHS €HEPrii B >KMBHUX
icrotax. OJHI 3 HUX PEryJIOITh MPOIECH OOMIHY PEYOBHH, POCTY H PO3BUTKY
OpraHi3MiB, 1HII — CJIYT'YIOTh 3aCO00M BIUIMBY Ha OCOOWH CBOr0 a0O0 1HIIWX BHIIB.
Jlo O10JI0T1YHO AKTHMBHUX pPEYOBUH HalekaTb (EPMEHTH, BITaAMiHH, TOPMOHH,
HEHWPOropMoHH, (HaKTOpHU pocTy, (PITOropMOHU, aHTUO10TUKH To1IO (Man. 13.1).

I. TopmorH e e | X, DiTOHIIEIN Man. 13.1.
BIOJIOTTIHO Bionoziuno AKMUeHI

AKTHBHI .

PEYOBHUHHA pPeHOBUHU, JKl1

I1. HeHIDOTOPMOHH s e V1. AnRamoign
supobasiioms  baxmepii

(V, VI, VIII), apubu (111,

TI1. DIiTOTOPMOHY —— e VII. AuTUGiOTHR T V, VI, V[]), PpOCIUHU
(air, v, VI, VIII, IX) i
IV. MegniaTopu V. ®epmenTn VI. Bitamian (7/1[3)61[9 unu (1,11, 1V, Y,

e Biraminm — 010JI0T1YHO aKTHBHI HU3bKOMOJIEKYJISIPHI OpraHi4HI CIOJYKH,
K1 MalTh PI3HY XIMiUHYy mpupoay. Bonu HeoOXimHi 1y1si 3a0e3MedeHHs] MPOIeciB
KUTTEIISUIBHOCTI BCIX JKMBHMX Oprasi3MmiB. Bitaminu OepyTh ywacTb B OOMiHI
PEYOBHH 1 IEPETBOPEHHI €HEPrii 3€0UTHIIOT0 K KOMIOHEHTH CKIaAHUX (PEPMEHTIB.
JloboBa moTpeba MIOAMHM Yy BiTaMIHAX CTAaHOBUTh MUICpaMu, a I1HOAL — W
MIKpOTpamH.
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Hapa3i Bimomo mpu6nu3Ho 20 pi3HUX BITaMIHIB 1 BITAMIHOIMOJIOHUX CIOJYK,
AKl TO0-pI3HOMY BIUIMBAIOTh Ha OpraHi3Mu. BOHH € KHUTTEBO HEOOXITHUMH
KOMIIOHEHTAMH 30alaHCOBAHOTO XapuyBaHHs JIIOAMHH 1 TBapuUH. IXHE OCHOBHE
JDKEpeNo — MPOAYKTH XapuyBaHHS, HacaMIlepe] POCIMHHOTO MOXOKEHHs. Auie
MEBHI BITAMIHU MICTATHCA JIUIIE B MPOAYKTAaX TBAPUHHOTO MOXOKEHHS (HAMPUKIAI,
Bitaminu A 1 D). Jlesiki BiTaMiHU B HE3HAYHIN KUTBKOCTI CHHTE3YIOTHCS B OpraHizMax
JIOJIMHYU 1 TBAPUH 3 PEYOBUH-TIOTIEPETHUKIB — nposimaminié (Hapukiaz, Bitamia D
YTBOPIOETHCS B MIKIPI JIOAWHU TiJ] BIUIMBOM YJIbTPadioneTOBOr0 OMPOMIHEHHS) abo
CUMOIOTUYHUMHU MIKpOOpraHizMaMu (30KpeMa, y KUIICYHUKY JIOAUHH CUMOIOTHYHI
OakTepii cuHTe3yr0Th BiTaMinu K, Bg, B1y).

Bitaminu, 3anexHO Bi TOTO, PO3YMHSIOTHCS BOHHM y BOJI a0 JKHpax,
NOJIISIOTh HAa JBI TPYNU: 6000po3uunHi W dacupopozuunni. J1o BOAOPO3UMHHUX
Hajexathb Bitaminu rpyn B, C toio, a g0 xkupopo3unHHux — rpyn A, D, K, Bitamin
E.

3a HecTayl NEBHUX BITaMIHIB, IXHbOI TOBHOI BIJICYTHOCTI, @ TaKOX HAaJIUILIKY
PO3BUBAIOTHCA HeOe3MmeuH1 AJis 370POB'sl TIOAMHHU Ta TBApWH 3aXBOpIOBaHHA. Tak, 3a
HECTaul MEBHUX BITaMIHIB B OpraHi3Mi BUHUKAE 2INOGIMAMIHO3, 32 XHBHOI MOBHOI
BIJICYTHOCTI — aeimamino3, a 3a HAUIMIIKY — Zinepeimamino3 (HaPUKIA],
HaIMIpHUH BMICT BiTaMiHy A B OpTraHi3Mi JIFOJINHU, SKUH mepeBuirye Hopmy y 20-30
pa3iB, CIPUYUHSAE TOKCUYHHUIN €PEKT).

Knwouosi mepminu ma nonamms: 0i0102i4HO AKMUBHI PEUOBUHU, GIMAMIHU,
20PMOHU, HEUPOSOPMOHU, Mediamopu, hakmopu pocmy.

Kopomko npo zonoene

P bBioJIOriYHO aKTHMBHI PEYOBHMHU — 11€ OPTaHiuHl CIOJIYKH PI3HOT XIMIYHOI
MPUPOJH, 37aTHI BIUIMBATH HAa OOMIH PEYOBHH Ta MEPETBOPEHHS €HEPrii B >KUBHUX
icrotax. Jlo 010JOT1YHO aKTHBHUX PEUOBUH HalleKaTh (PEpPMEHTH, BITaMiHH,
TOPMOHU, HEUPOTOPMOHH, (PITOTOPMOHHU, AaHTUOIOTUKH TOIIIO.

» Biramiau — 010J0T1YHO aKTUBHI HU3BKOMOJICKYJISIPHI OpPTaHIYHI CIIOTYKH,
K1 OepyTh y4acTh B OOMiHI p€UOBHH SIK KOMIIOHEHTH CKJIAIHUX (DEPMEHTIB.

P ['OpMOHM — OpraHiuHI PEYOBHHH, 3/1aTHI BKJIIOYATHCH Y IIUKI O10XIMIYHUX
peakiiif i perymoBaTH Hpolecu OOMiHy PEUOBMH i IIEpETBOPEHHsS eHeprii. Ix
BUpOOJIAIOTh E€HIOKPUHHI 3aJ03M JIIOJMHUM Ta TBapuH. Heliporopmonu, ski
BUPOOJISIIOTh TIEBHI HEPBOBI KIITHMHHW, BIUIMBAIOTh HAa OpPraHi3M Tak caMmo, SK 1
TOPMOHH.

P Mepiatopy — (i310J0TIYHO aAKTUBHI PEYOBUHH, SKI 3a0€3MedyroTh
MDKKJIITHHHI B3a€MOJI1 B HEPBOBIM CUCTEMI Ta MK HEHPOHAMHU 1 KIITHHAMH THIIMX
TUMIB. 30KpeMa, BOHM OepyTh y4yacThb Yy IMepefadyi HEPBOBOTO IMIIYJIbCY MIX
HEHWPOHAMM Ta MK HEUPOHAMH 1 M'SI30BUMHU KIIITHHAMH.

B @dakTOopu POCTYy — 1€ MOJIMENTHAM, SKI BUPOOJSIOTH KIITHHU PI3HUX
TkaHuH. [lomiOHO 70 TOPMOHIB, BOHU CTHUMYJIIOIOTH a00 MPUTHIYYIOTH MO,
nudepeHIiIOBaHHs, PYXJUBICTb, META00JI3M, 1HIII MPOSIBU >KUTTEIISIIBHOCTI Ta
3arubenb KIITHH.

3anumannsa ona camoxonmponio. 1. fxi epynu 6ion02iuHo aKmMusHUX peyosut

eam gioomi? 2. Il]Jo make gimaminu? 3. Yomy 3a nopyuienHs KiibKocmi 6imaminie
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8 OpeanizmMi JHOOUHU CNOCMepiealombcs NopyuleHHs oominy peuosun? 4. Axi
OCHOBHI 811ACMUBOCMI 20pMOHI8 I Hetipocopmonie? 5. Axi BAP cunme3yromo
pocaunu, meapunu? 6. [lJo make mediamopu? Hxa ixns ponv 6opeanizmi?
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PO3IUT II. KTITHHHHH PIBEHb OPTAHIBALIII JKUTTA

TEMA 1. CTPYKTYPA KJIITUHU TA il KOMIIOHEHTIB

§ 14.
KIIITUHA - OCHOBHA CTPYKTYPHO-®YHKIIOHAJIBHA
OIUHUIIA OPT'AHI3MIB

JKuBi icTOTHM CKIagaloThCsl 3 KIITUH. BHHSATOK CTAHOBIATH BIPYCH, SKi
OUTBIIICTh YYCHUX BBAXKAE HEKIITUHHOIO (DOPMOIO KHUTTHI.

e OcHOoBHI eramu JOCJHilKeHHA KJIiTHH. bynoBy Ta mpouecu
KUTTENSUIBHOCTI KJIITUHU BUBYA€E HAYKa YUMO102iA. XPOHOJOTIS OCHOBHUX MOAIN y
111 rajgy3i nojaHa y TaOJuill.

1665 p.| Pobept I'yk 3a 70MOMOro0 CKOHCTPYHOBAHOTO BIACHOPYY MiKPOCKOMA
PO3IIIHYB 000JIOHKHM KJIITUH KOPKA 1 3alPONOHYBAaB TEPMIH «KJIITHHA»

1702 p., AwuTtoHi BaH JleBeHI'YK TakoXX 3a JOINOMOTOI0 MIKPOCKOIIB BIJIACHOT
KOHCTPYKIIi BIIKPUB OakTepii Ta OAHOKIITHHHI TBapuHU (1H(Y30pii Ta 1H.),
OMKCAaB EPUTPOIUTH TA CIIEPMATO3011

1828 p., PoOepr bpoyn BigkpuB sapo B kimiTHHax pociuH 1833  poky
3apONOHYBAB CaMy Ha3BY «SJIPO»

1838 p.| Teomop IIBanH, crnupatounck Ha mnpami Mariaca [lneiinena,
chopMyIIIOBaB TMOJIOKEHHS KJIITUHHOI TEOpii, OCHOBHI 3 SIKUX: YCl JKHBI
OpraHi3MHM CKJIQJalOThCs 3 KIITUH; KIITUHU TBApUH 1 POCIMH MOJIOHI 3a
OYyJI0BOIO Ta XIMIYHUM CKJIaJOM.

1858 p.| Pymoan¢dp BipxoB J0BiB, 10 KITHHA BUHUKAIOTH BHACIIIOK
PO3MHOKEHHS («yCsIKa KJIITHHA — 13 KIITHHW)

1882 p.| ILmiasa MeyHMKOB BiAKpHUB siBUIIE (aroluTo3y B JCUKOIMTIB 1 MOB'A3aB 13
1IMM 3aXHCHI BJIACTUBOCTI OpraHi3MiB

1898 p.| Kamimno IN'oabaxki omricaB opraneny, siky 3roJloM Ha3Baju Ha HOTO YECTh
«KOMIUIEKCOM [ OJIBIKI»

1949 p.| Kpicrian ae /{10B onvcas J1i30COMH

1952 p.| @. Cooctpann i /l. Ilesen BCTaHOBWIM BHYTPIIIHIO OYJIOBY MITOXOHAPIN

1954 p.| Dxopax Ileaex BinkpuB pubocomu, a 1956 poky BiH 3'scyBaB
OpPU3HAYEHHS 36pPHUCTOT €HA0IIIIa3MaTUYHOT CITKU

1962 p.| Mapmaa Hipenoepr, CeBepo O4oa ta Xap I'o0ina Xopana
po3mMGPYBAIA TCHETUIHHHA KOJT

1966 p.| I:xonaran CiHrep 3ampoIlOHYBaB «PiAMHHO-MO3aiuHy» MOJENbh OYy/I0BU
J1a3MaTUYHOI MeMOpaHu

1971 p.| Ea Casepaena 0yB ynoctoenmii HobGenmiBchbkoi mpemii 3a AOCTIIHKCHHS
MEXaH13MiB TPAHCTIOPTY PEYOBHH KPi3b MJIA3MATHYHI MEMOpaHu

CygacHi JOOCHIJKEHHS B Tady3l IUATOJOTII CHpsSIMOBaHI Hacammepea Ha
BUBYCHHS HaWJpIOHIIIUX oOpraHen 1 CTpykTyp. Jenami Oinbliie pO3BHUBAIOTHCS
JOCITDKEHHS B rajly31 KIITUHHOT 1HKeHepli, IMTOTEXHOJIOT1i TOIIO.
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e Meroam aociikeHHs KiaiTuH. [lepmuMm npunagom, sSiKMid JaB 3MOTy
BUBYATH KJIITHHH, OyB CBITIOBUH (OMTHYHUN) MIKPOCKOI. MeTomu JOCITIIKEHb, SKi
3MIUCHIOIOTH 32 JOTIOMOTOIO IIHOTO TIPUJIaNy, Ha3UBAIOTh CEIMJI06010 MIKPOCKORIEIO.
CydacHi CBITJIOB1 MIKPOCKOITM MOXYTh 3a0€31euyBaTu 301IbIIeHHS 0 2-3 THC. pa3iB.

KnitunHi cTpykTypu HalApiOHIIMX pO3MIpiB (LIMTOCKEIET TOIIO) OyiH
BIIKPUTI 1 BHBYCHI 3a JIOMOMOTOIO €/1eKMPOHHO20 MIKPOCKORA, BUHAWIICHOTO B
nepuiid mojgoBuHi XX cropiuys. EdexkTpoHHUII MIKpPOCKON 34aTHUM 301IbLIyBaTH
300paxkeHHs 00'exTiB AociimkeHHs 10 S00 Tucsd pa3sis i OuiblIe.

[ToBepxHi KJIITHH, OKPEMHUX OPTAaHEN TOIO MOXXHA BHBYATH METOJIOM CKd-
HY6anbHOT e1eKmponnoi mikpockonii. T1OCTITHO MaTH y CBOEMY PO3IMOPSAIKCHHI
KIITUHA PI3HUX THUIIB Ja€ 3MOTY Memoo Kyabmypu Kiimun. Memoo miueHux
amomie, abo asemopaodiocpagis, nae 3MOTy 3'ACyBaTH MiCIle Ta Tepedir MeBHUX
(13UKO-XIMIYHHX SIBHIL y KIITHHI.

e 3acrocyBaHHsI IUTOJIOTiYHHUX MeTOMIB Yy BH3HAYEHHI mpupoIH
(miarnocTuii) 3axBOprOBaHb. [[UTOJIOTIYHI METOAU WIMPOKO 3aCTOCOBYIOTH JJIf
TIarHOCTUKM ~ PI3HOMAHITHUX 3aXBOPIOBaHb JIIOJMHU, CBIMCBKMX TBapuH Ta
KYyJIbTYPHUX POCIMH, BUBYEHHS (P1310JOTIYHOrO CTaHy OpraHi3MmiB. Tak, B oHKo.102Ii
[l METOAW BUKOPHUCTOBYIOTH JJISI BUSIBJICHHS 3JIOSIKICHUX 1 OOPOSIKICHUX MyXJIMH.
Po3po6ieHo MUTONOTiYHI METOIWKH PO3MI3HABAHHS 3AX60PIOGAHbL KPOBI, MPAGHOT
cucmemu, HUpPOK, Jle2eHb, WKIpy TOUIO.

e KuliTMHa - OCHOBHA CTPYKTYPHO-(YHKUIOHA/JIbHA OAUHMUA BCiX
oprasi3mis, ejieMeHTapHa Oiosioriuna cucrema. Ha xiiTuHHOMY piBHI Ooprasizaiii
MOBHICTIO TPOSIBISIIOTHCSI BCl OCHOBHI BIIACTUBOCTI KUBOTO: OOMIH PEYOBHH 1
MEPETBOPEHHSI €HEPTii, 3MaTHICTh JO POCTY 1 PO3MHOMKEHHS, PyXy, 30€peKeHHs 1
nepeaayda CrajakoBoi iH(opMarlii HaaaKkaM ToIIo.

e Opranizania kiaituH. Opeanizayisa KIMUH YCIX HCUBUX OP2AHIZMIB
nionops0Ko6ana E€OUHUM 3AKOHOMIpHOCMAM. YCl KIITHHHM _ CKJIATAlThCI 3
MIOBEPXHEBOTO arapaTy Ta [UTOIIa3MH. 3aJIe’KHO BiJ HASBHOCTI SiJ[pa BC1 OpraHi3MH
NoAUIAIOTh Ha nBa Haauapcra: [lpokapioru ta Eykapioru. Knituau mpokapioris
HE MalOTh SApa 1 IOCUTh MIPOCTO opraHizoBaHi. KiiTHHM eykapioTiB — rpubiB, pOCIUH
1 TBapUH — OpraHi30BaHi CKIajHIIIe 1 000B'I3K0BO MatOTh sapo. KiiTrHM eykapioTis,
X04a i opraHizoBaHi MOAI0OHO, TAKOK MAlOTh MEBHI BIAMIHHOCTI. (Tabmums 14.1)

Tabnuys 14.1

OCHOBHI BiIMIHHOCTi Mi KJIITHHAMHU POCJIHH, TBAPHUH i rpudiB

CTpyKTYypH KJIITHH TBapuHu Pocaunn |I'pudu
KaiTtunHa ctinka BiacyThs Hasna |HasBHa
Baxkyouri 3| BingcyrHi Hassui  [HasBHi
KJITHHHUM COKOM
XJtopomiactu Tpamstorbes B okpemux|Hasisai  |Biacythi
OJHOKJIITUHHHUX BUIB
IlceBpononii HasBHi B meBHux TumiB KiituH|Bigcytai |BiacyThi
(HecmpaB:KHi Hi’KKH) |0araTOKIITUHHHX Ta JSSIKUX OIHOKII.-
HUX

BHyTpilHi# BMICT KOKHOI KIITUHU OTOYYE HogepxHesull anapam. J{o 1#oro
CKIIay BXOMSITh IUIa3MaTH4YHA MeMOpaHa, HaaMeMOpaHHI Ta miaMeMOpaHHI
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cTpykTypu. lloBepxHeBMil amapaT KIITMHM 3aXUIla€ i1 BHYTPIIIHIA BMICT BIiJ
HECIPUATIUBUX BIUIMBIB JOBKIJUIA, 3a0e3Meuye OOMIH PEUOBUHAMU Ta EHEPTI€I0 MIXK
KIIITUHOIO 1 CEpEeIOBUIIEM, IO ii OTOUYE.

AP0 gnepue €HAOMIA3MATMYHA  npasmatnyHa
MITOXOHAPIA CiTka membpaHa

w

Hykneoin

usTonnasma

/:.ﬂ

“\ cnu3oga
kancyna

HEHTDIORE KNiTUHHA

KoMriekc pubocomu CTiHKa

uuTonnasma fonbaxi

nnasmatmyHa
LXIyTUK membpaxa

umTonnasma e

BaKyons {
aapo

KNiTUHHA agepue
CTiHKa
eHgonnasmarnyHa
ciTka
xnoponnact
nnasmatuyHa membpaxa
MiTOXOHAPISA komnekc [onbaxi

Man. 14.1. byoosa knimun.: meapunnoi (1), pocaunnoi (2); bakmepianvroi (3)

BuyTpiliHe cepenoBuile KIITHHU — 1€ yumonaazma. Jlo i ckiiaagy BXOISATh
pI3H1 OpraHiyHi Ta HEOPraHIYHI CIOJAYKHU, a TAaKOXK KJIITHHHI KOMIIOHEHTH: OpraHey
Ta BKJIWO4YeHHs. [luTomiasmMa 3a JOMOMOTOI BHYTPIIIHBOKIITHHHUX MeMOpaH
MoliJieHa Ha OKpeMi (PYyHKIIIOHAJIbHI TUISTHKH.

VY muToruiazMi po3TallloBaHWNW BHYTPIIIHBOKJIITUHHUN CKeneT, ado uumo-
ckenem. lle cuctema OUIKOBUX YTBOPIB — MIKPOTPYOOUOK 1 MIKPOHUTOK, sKa
BUKOHYE OMNOPHY (YHKIIIO, 3a0e3Medyl0Th MEBHE pO3TAIllyBaHHS 1 TMEpEeMIIICHHS
Oprasern.

Opzanenu — NOCTIWHI KJIITUHHI CTPYKTYpu. KokHa 3 opranen 3abesmneuye
BUIMOBIJTHI TIPOILIECH JKUTTEMISUIBHOCTI KIITUHU (KUBJICHHS, PyX, CHHTE3 IEBHUX
CHoJIyK, 30epiraHHs 1 mepenady cmajakoBoi iHopmariii Tomio). OaHi opraHenu
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oOMexeH1 OJiHiE MeMOpaHow (Bakyoui, KomIiuieke [oybiKi, eHaoriazMaTH4Ha
CiTKa, JII30COMH), 1HIII — ABOMA (XJIOPOTUTACTH, MITOXOH/PII, siApO) abo K B3araji HE
MaloTh MEMOpaHHOI OOOJOHKH (KJIITUHHUN ILIEHTp, PUOOCOMH, MIKPOTPYOOUKH,
MIKpOHHUTKH). OcobmmBocTi Oy/lOBU Ti€i UM 1HIIOT OpraHEeNd TICHO MOB'A3aHi 3 il
(GYHKLISIMU.

Ha BigMmiHy Bix opraHen, KaimuHHi 6K1I0UeHHA — HETOCTIMHI KOMIIOHCHTH
KIITUHU. BOHM MOXYTh 3HHUKATH 1 3HOBY 3'SBJIATHUCH y MPOIIECi 11 )KUTTEAISUIBHOCTI.
BxomtoueHHs — 11€ 3amacHi CIOJIyKH YU KiHIIEB1 IPOAYKTH OOMiHY PEUYOBHH.

Knwuoei mepminu ma nonamma. Llumonnasma, yumockenem, opeanenu.

Kopomko npo conoene

P KiitnHa — OCHOBHAa CTPYKTYpHO-(QYHKI[IOHAaTbHA OJMHHULS BCIX KUBHUX
Oprasi3MiB, eJIeMeHTapHa 010JI0TIYHA cHCTEMA.

P KiiTuHU CKIIaJaoThCsd 3 MOBEPXHEBOTO amapary Ta nutomiazMu. Jlo
CKJIaJly TTIOBEPXHEBOIO amapaTy BXOJATh IJIa3MaTU4YHA MeMOpaHa, HagMeMOpaHHI Ta
nigMeMOpaHH1 CTPYKTypu. BHyTpilllHE cepeAoBHIle KIITHHM — nuroruiazma. Jlo ii
CKJIaZy BXOJATh PI3HI OpraHiyHI Ta HEOpPraHI4YHi CIOJYKH, & TAKOXX OpraHeNd Ta
BKJIIOUEHHS. OpraHenau — MOCTIMHI KIITHUHHI CTPYKTYpPH, KOXHA 3 SIKUX BUKOHYE
neBHi (yHkmii. KilTHUHHI BKJIIOYEHHS — HENOCTIMHI KOMIIOHEHTH KIITHHH, SKi
MOXKYTb 3'SIBJISITUCS Ta 3HUKATH B IPOLIECT KUTTEMISIIBHOCTI KIIITHHH.

P ] 1ociiIKeHHs KIITUH BUKOPUCTOBYIOTh PI3HOMAHITHI METOAM: CBITJIO
By Ta EJIEKTPOHHY MIKPOCKOIIIIO, aBTOpaaiorpadito, LEHTpU(YryBaHHS, METOA
KyJbTYPH KIJIITUH TOLIO.

3anumannsa o0na camoxoumpontro. 1. Yomy wxaimuwny eeadcaromo
eleMeHMAapPHOI0 CMPYKMYPHO-BYHKYIOHATbHOW 00UHUYEI 8CIX Op2aHizmig? 2.
Axi cmpykmypu 6xo0amuv 0o ckiady kiimun? 3. llJo maxe noeepxuesuii
anapam xkaimunu ma yumonnazma? 4. 3a donomozcor aKux memooié U8UAMmMb
kaimunu? 5. Axki opeanizmu wuanexcams 00 eykapiomis, a AKi — 00
npoxapiomig?

§ 15.
BYAOBA KJIITUH ITPOKAPIOTIB

e bynoBa kiaiTuH npokapioriB (man. 15.1). Ilporsrom 3,8-2,5 mupa pokiB
TOMY, KOJH IIe He OyJo aHl pOCIHH, aHl TBapWUH YW TPUOIB, HA HAIINA TUTAHETI
ICHYBaJIU JIUIIIE TTPOKAPIOTH.

Ilpokapiomu — HaaApCTBO OPraHi3MiB, O CKJIANy SIKOTO BXOASTH I[apCcTBa
Apxei (Apxebaktepii) Ta Crpasxhi 06aktepii (Eydakrepii). Jlo cnpasxHix OakTepiid
HaJeXaTh BIacHE OakTepli Ta 1iaHoOaKTepii.

Kopomko npo 2onoene

P KiiTuHM 0OpoKapioTiIB — HE MaloTh fApa Ta 0aratbox OpraHesn
(MITOXOHIpIH, TJIACTUJ, €HIOIUIa3MATUYHOI CITKU, KOMIUIEKCY [ OJbIxKi, J130COM,
KJIIITUHHOTO IEHTPY TOII0). [IpokapioTu — OAHOKIITUHHI OPraHi3MH, KIITHHHU SIKUX
micias MOAUTYy YacTO 3alMIIAlOThCS CIOJYYEHMMH CBOIMU CTIHKaMH, YTBOPIOIOUU
KOJIOHI].
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» [loBepxHEBHMH amaparT KIITUH MPOKApiOTIB BKJIIOYAE I[UIa3MATUYHY
MeMOpaHy, KIITHHHY CTIHKY, 1HOJI — PO3MIIIEHy HaJ HEK CIAu30BYy Kamncymny. [o
CKJaay KIITUHHOI CTIHKA OUIBIIOCTI OakTepiii BXOIWUTH BHCOKOMOJIEKYJISIpHA
OopraHiyHa CIOJyKa MypeiH, sKa Haa€ i KOPCTKOCTI.

P YV mWromsnasmi MpOKapioTIB  po3TamioBaHi ApiOHI pubocoMu  Ta
pi3HOMaHITHI BKIIOYeHHA. [lnmasmarnuyna memOpaHa MOXKe yTBOPIOBATH TJIa/ICHBKI
abo ckjamyacTi BrMHM B LuTominasMmy. Ha ckimaggactux MmeMmMOpaHHHX BruHax
pO3MillIeHI TuXalbHl (DepMEHTH Ta pUOOCOMH, HA TIAEHBKUX — (HOTOCHHTE3YIOUi
MITMEHTH.

P V KIiTHHaX TPOKapiOTIB € OJHA YW Bl SIACPHI 30HU — HYKJICOiTH, /€
pO3TaIIOBaHMI ClIaqKOBUH MaTepiai — KibleBa Monekyna JIHK.

P Kiituau neskux OakTepiii MarOTh OpraHeNW PyXy — OJWH, JEKijabka abo
0araro JKIyTHKIB.

3anumanna. 1. Yum xaimunu npoxapiomisé 3a 6y008010 8i0pI3HAIOMbCS
6i0 knimuu eykapiomig? 2. fAxa 6yoosa nogepxHesoco anapamy KlimuH
npokapiomig? 3. Aki 6HympiuHbOKAIMUHHI CMPYKMYPU € 8 NpoKapiomis?

Hi > O QC -3 i—Kancyna

$OTOCHMHTETUYHI MembBpaHn — | |

i 6 3anacHi NOXWBHI PEYOBUHY

6inkoBi BUPOCTU
000NOHKMN KNITUHW

e | N nnasmaruyHa MmembpaHa

—— KNITUHHA CTiHKA

] HYKJ1eO0I],
ckJlagyacTi BrMHU
umMTonnasma MemMbpaHu

Man. 15.1. Cxema 6yoosu knimunu npoxkapiomis

§ 16.
BYJOBA TA ®YHKIII KIAITUHHUX MEMBPAH

e Cucrema MemM0paH KJIITHHH. YCl KIITHHA CHOPMOBAHI CHUCTEMOIO
Oionoziunux memopan, SKi BIIITPalOTh BAXJIMBY POJb Y IXHbOMY (DYHKIIIOHYBaHHI.
Tak, KIITHHH OOMEXKEHI1 niasmMamuyHoro memobpanoro, abo nIA3MOIeMOl0, SKa
3a0e3neuye OOMIH PEYOBHH 13 30BHINIHIM CEPEIOBUINEM, a B 0araTOKIITHHHUX
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opraHizMax — Ie ¥ B3aEMOJIII0 KJIITHH Mk co00r0. BHyTpilIHe cepenoBuIle KIITHHH
Taka cuctema HeoOXinHA JUIsl PO3MILIEHHS OKPEMO IMEBHUX PEYOBUH ((hEpMEHTIB,
MICMEHTIB Ta 1H.), @ TaKOX PO3UICHHS MPOCTOPOBO HECYMICHHX MPOIECIB OOMIHY
PEYOBHUH 1 IEPETBOPEHHSI €HEPrii, 3aXUCTy MEBHUX AUISHOK KIITHHU BiJ J1i TPAaBHUX
(dbepMeHTiB TOMIO.

* bynoBa KJIITHHHHX MeMOpaH. YcCi pi3HOMaHITHI MeMOpaHHI CTPYKTypu
3arajJjoM MaroTh MOMIOHMN XIMIYHUK CKJajg 1 ocoOimBocTi opranizarmii. ToBmuHa
MeMOpaH, 3aJI€KHO BiJ] IXHbOTO THITY, BapilO€ B IOCUTh IIUPOKUX MEXax — Big 2-3 110
10 HM.

KiitruHHI MeMOpaHU CKJIQIaf0ThCS 3 JIMiAIB, OIKIB i BYTJIeBOIIB. MoneKyu

rpynu) oOEpHEHI 0 30BHIMIHBOTO Ta BHYTPIIIHBOIO OOKY MeMOpaHu. A Tiapo¢doOHI
«XBOCTW», LI0 CKJIAJAIOTHCS 3 JIAHLIOXKKIB KUPHHUX KHUCIOT, OOEpHEHI BCEPEAUHY
(mam. 16.1.). OcHOBHUM (YHKITIOHATPHUM KOMITOHEHTOM Oi10JIOTTYHMX MeMOpaH €
OuTku. PO3pI3HAIOTE nosepxnesi, enympiwni ma inmezpanvii (MEPETUHAIOTH

KOMIUIEKCAX 3 MOJIEKYyJIaMH O1IKIB ab0 JIIiIiB.

30 % nimiAiB MIIHO MOB'sI3aH1 3 OLIKaMHM, a pelTa — nepe0yBarTh y p1AKOMY
cTaHi. BITKOBO-JIMIJHI KOMIUIEKCH Hauy€ «BKpaIUIeH» B pIIKYy JIMAHY Macy,
Harajyrwoun Mo3aiky. Taka mojens OyAoBH O10JOrIYHMX MeMOpaH JdicTajla Ha3BY
piounno-mo3aiunoi (man. 16.1, 11).

Mouiekynu, siKi BXOASATh JIO CKIaay MeMOpaH, 3/aTHiI 10 TEpPEeMIlIEHb.
3aBAsSKA 1IbOMY MEMOpaHHU HIBUIKO TMOHOBIIOIOTHCA 32 HE3HAYHUX IOIIKO/KEHb,
OTOYYIOUM OTOJICHI JUISHKU HUTOIUIazMu. [ImasmaTtudni MeMOpaHM MOXYTh JIETKO
3JIMBATHCh OJIHA 3 OJIHOIO, PO3TIATYBAaTUCSA Ta CTUCKATHUCS, HANPUKIIAJ IiJl Yac 3MiH
dbopmu abo pyxy kimithH. [lnasmatuyHa mMeMOpaHa MOKE YTBOPIOBAaTH BHUPOCTH,
BIrUHU, 3MOPIIKHA, MIKPOBOPCHUHKHU, SIKI Ha0araTo 30UIBIIYIOTH MOBEPXHIO KIITHHHU.
MoskiuBi #1 TiepeOyI0BU XIMIYHOTO CKJIay O10J0TIYHUX MEMOpaH, YHACTIIOK YOro
iXHI BIIACTUBOCTI TAKOX 3MIHIOIOTHCS.

* ®yHkuii mIa3MaTu4Hoi MmeMOpanu. [nazmarnyna memOpana, sika 0Touye
[MTOTUIa3My, MiI[HA Ta €JacTHYHAa 1 BHU3HA4ae po3Mipu 1 dopmy KiitTuHH. BoHa
BUKOHY€ HacaMIepe.l 3aXUcHy pynkyito: odepirac BHyTPIIIHE CEPEIOBUIIE KIITHHH
BiJl HECTPHUSATIWBUX BIUIUBIB Ta UYXOPITHUX peuoBUH (Oinku-aHTUTINA). OTKe,
MIa3MaTuyHa MeMOpaHa € OHIEIO0 3 JJAHOK 3aXUCHUX PEaKIiil OpraHizmy.

MemOpanu 311HCHIOIOTH hepmenmamueny ta cuzHanwvhy yukuyirn. Tak, y
MJIa3MaTUyHy MeMOpaHy BOY/10BaHI ()EpMEHTH 1 CUTHAJIbH1 OUIKH, 3/1aTHI y BIATIOBIIb
Ha 0 pi3HUX (PaKTOpPIB 3MIHIOBATH CBOIO MPOCTOPOBY CTPYKTYpY 1 MepeaaBatu
curHayim a0 Kiituau. OTxe, MeMOpaHu 3a0e3MeuyoTh MOAPa3INBICTh OPraHi3MiIB Ta
nepedir pepMEeHTaTUBHUX PEAKIIIi.

BaxxnmBa poisib 01070TIYHHX MEMOpaH 1 B mpouecax 63acmonepemeopeHHs
Pi3Hux popm enepeii: MexaH14HO1 (HANIPUKIIAJI, PyX JUKTYTUKIB, BIHOK), €IEKTPUYHOI
(bopmyBaHHS MEMOPAHHOTO MOTEHIlIAy Ta HEPBOBOT'O IMITYJIbCY), XIMIUHOI (CUHTE3
OaraTux Ha €HEPriio CIOIYK).
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[Ina3maTuuHi MeMOpaHU 3abe3neuyromov MIHICKIIMUHHI KOHMAKmMu 6
oazamoxknimuHnHux opzanizmax ( CKIaaKu a00 BUPOCTH, 0eCMOCOMU, NIAZMOOECMU),
a TaKoX onopy — 1o OLITKiB MEMOpaHH MPHUKPITUTIOIOTHCS €IEMEHTH LIUTOCKETIETA.

[nma 11 QyHKUiSE — 3ab0e3neyenns o0OMIHY peuoGUH 3 HABKOAUUIHIM

IMacuBHUIT TpaHcOPT 3a0e3nevye BUOIPKOBE MPOHUKHEHHSI PEYOBUH KPi3b
MeMOpanu. [Ipu 1IbOMy MOJNEKYTU MEPEeMINIYIOTbCS 3aBASKH PI3HMII KOHIEHTpAIii
pEUoBUH MO 00MBa OOKM MeMOpaHM: 3 AUISHKH, A€ IXHS KOHIEHTpAIlisi BHUCOKA, Y
TUISTHKY, JIe iXHS KOHIEHTpallis Hik4a. [lacuBHUI TpaHCIOPT TpHUBA€E IOTH, TOKU HE
BUPIBHSIOTHCS KOHLIEHTpAlli peuoBUH MO oOujBa O0kuM mMemOpanu. Ha 3miiicHeHHs
MMACUBHOI'O TPAHCIOPTY €HEPrisi HE BHUTPAYAETHCA. ICHYIOTH PI3HI MEXaHI3MH, LIO
3a0e3neuyloTh MAacUBHUK TpaHCHOpPT. 30Kpema, 1u(dy3is, ocMoc, IMOoJermeHa
audys3is.

Hudghysiero nazuearomv npoyec, 3a AK020 MONEKYAU BILIbHO PYXAIOMbCA
Kpi3b nesui OINAHKU MeMOpaHu 6 HAnpamMKy MeHwoi ix xonyewmpayii. I]eul
npoyec 8i06ysaemuocs 6e3 umpam evepeii.

Komriekcu BinkiB  kaHaneup y 6inko- 6inok, Lo NPoxoanTb
3 ByrjieBogammu Bil Moniekyi yepes3 meMbpaHy

Mo3akNiTUHHE /|
.ﬂi-‘

cepenoBuLLe

rnoBepx-
HEBUI

Binok
Il
yutonnasma - S\
30BHILLIHIN BHYTPILLHIN efleMeHTun
wap ninigis Lwap ninigis uuTockeneTa

Man. 16.1. Byoosa nnazmamuunoi memopanu: I — cxema pozmauily8anHs 8
Memopani niniodis (1) i binkie (2); 1l — piounno-mo3aiuna mooensb

IHonecwena oughysia — e IPOHUKHEHHS Yepe3 MEeMOpaHy MEBHUX MOJIEKYJ
3a JOTIOMOTOI0 MeMOpaHHUX OlTKIB-TIEPEHOCHUKIB, sIKI TPOHU3YIOTH MemOpany. Lli
OUTKM B3a€EMOJIIOTH 3 TEBHUMH MOJICKYJaMW Ha OJHIN 3 MOBEPXOHb MEMOpaHH 1
BHACJII0K 3MIHH CBOET MPOCTOPOBOT CTPYKTYPH TPAHCHOPTYIOTH iX Ha 1HIIUH OIK.
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AKTUBHHI TPaHCHOPT Pe4YOBUH Kpi3h O10JIOTiYHI MEeMOpaHHU, HAa BIIMIHY
BiJI MMACWBHOTO, 3IIACHIOETHCS TIPOTU ZpAdieHma KOHueHmpauii (ye Ximiuna mipa
3pocmants abo 3MeHWeHHs KoHyeHmpayii neenoi peuvoeunu). BiH TOB's3aHMil 31
3HaYHUMH BUTpAaTaMU €HEpPrii, akyMyliboBaHOi B MoJieKynax AT®.

OavH 3 MexaHI3MIB aKTUBHOTO TPAHCIOPTY PEUYOBHH Kpizb MeMOpaHH
Ha3BaIM Kaail-Hampieeoto nomnor (Man. 16.2). BiH minrpumye Ha TOCTiHOMY
piBHI BHCOKY KOHLEHTpauio HoHiB Kamito 1 Hu3bKy — iHoHIB Hatpio BcepeauHi
kimituan. Hazosui, HaBnmaku, Kamiro mano, a Harpito 6arato. Tomy yHacmimox
andysii onn Hatpiro mocTiitHO HaAXoIATh y KIITUHY, a Kanito — BUBOASTHCS 3 Hel.
AJie KOHIIEHTpAIlis IIMX WOHIB y KUBIN KIIITHUHI i 11032 HEIO HIKOJIU HE BUPIBHIOETHCS,
OCKUIbKH ICHY€ OCOONMBUN MeEXaHi3M, 3aBIsIKU SKoMy HOoHM Hatpito BHUXOIATH
(«BUTIOMITOBYIOTBCSI») 3 KIiTHHH, a Kamito — HaaxomsaTh («3aKadyyroThCs») 0 Hel.
[eit mpouiec moTpedye BUTpAT €HEPTii.

biosioriuHe 3Ha4YeHHS Kaliii-HATPI€BOI MOMITH TIOJISITAE B TOMY, 1110 3aBJSKH il
€HEPreTUYHO CHPUATIMBE (TOOTO 3a IPaJl€EHTOM KOHLEHTpallii) nepecyBaHHs HOHIB
Hatpito B KIITHMHY MOJErye €HEPreTUYHO HECHPUSTIMBUI (MPOTH Trpajl€eHTa
KOHLIEHTpAalli) TPAaHCHOPT HHU3bKOMOJEKYJSIPHUX CHOJYK (TJIFOKO3H, aMIHOKHCIOT
TOIIO). Y LHUX Mpolecax 0epyTh y4acTh 0COOJIMBI TPAHCIIOPTHI OUIKH, IO BXOJATH J10
CKJIaJy KIIITHHHUX MeMOpaH.

MoOJiekyJia rnokKo3n, Wwo B3aemogie 3 TPAHCIMOPTHUNM oinkom

K*/Na*-
Hacoc

4'p.
K+

1 TpaHcnopTHWUIA Binok y cknaai memobpaHu

Man. 16.2. Cxema aKTUBHOTO TPAHCHIOPTY 3a y4acTl Kadiii-HATPi€BOi MOMIIH.
1. Kaniti-nampieea nomna cnpsasjiceHa 3 mpaHcnopmom HU3bKOMOIEKYISAPHUX CNOTYK
0o knimunu. 2. Honu Na* eusodsmuvcs 3 knimunu, Oe ixXHs KOHYeHmpayis Hudicyd,
Hidic y HaskonuuHbomy cepedosuwi. 3. Honu K+ «3anomnosyiomvcay 0o knimunu, oe
iIXHS KOHYEeHMpPayis BUWA, HIJIC Y NO3AKTIIMUHHOM) Cepedo8Uyi

IcHye 1€ o MH MeXaHi3M TPAHCTIOPTY PEYOBHH KpPi3b MeMOpaHU — UM O3.
Po3pi3HAI0TH 1Ba OCHOBHI BUAM IMTO3Y: €K30- Ta €HAONHUTO3. EHdouumos — e
MPOLIEC HAJXOMKEHHS PEUOBUH 10 KIITHHU. BiH Moxke BinOyBaTucs y BUIIISIAL (aro-
Ta MHOIUTO3Y. Dacoyumo3 — 1€ aKTHUBHE 3aXOIUICHHS TBEPAMX YaCTUHOK
OpraHiYHUX CHOJYK, APIOHMX KIITHH TOIIO, & MIHOYUmo3 — TPOUEC MOTJIMHAHHS
KJIITUHOIO PIAVMHU Pa30oM 3 PO3UMHEHUMH B HiM CIIOJTyKamu.
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[InssxoM LUTO3Yy CHOJYKM HE JIMIIE MNOTPAIUISIIOTh A0 KIITUHHU, ane u
BHUBOJIATHCS 3 HEl (HAMpWKIaa, TOPMOHH, HEUPOTOPMOHH, HEHPOMEIiaToOpH, TPaBHi
dbepmenTn). Lleit mporiec HA3UBAIOTH €K30UUMO30M.

Knwuoei mepminu ma nonammsa. PinmHHO-MO03aiyHa MoJejib OyI0BHU
KJIITHHHUX MeMOpaH, KaJiii-HaTpieBa momma, miHOUMTO3, GarouuTos.

Kopomko npo 2onoene

P Vci kniTuHA 00MEeXeH1 MIIa3MaTUYHOI0 MEMOPAHOIo, sika 3a0e3neyye 0OMiH
PEYOBWH 3 HABKOJMIIHIM CEPEIOBHUIIEM, a B OaraTOKIITHHHUX OpTaHi3Max —
B3a€MOJIII0 KIIITHH M CO00I0.

B BHyTpilIHE cepefoBUIE KIITUHH TMOAUICHE BHYTPIIIHbOKIITHHHUMU
MeMOpaHaMu Ha OKpeMi (QyHKI[IOHATbHI AUISTHKH.

B VYcl pI3HOMaHITHI MEMOpaHHI CTPYKTYpH KIITHH MaloTh MOJIOHUI
XIMIYHUHM CKJIaJ Ta OCOOJIMBOCTI opranizamii. KimiTuHHI MeMOpaHu CKIIaJaroThCs 3
JiAiB, OUIKIB 1 BYrJeBOAIB. MosieKyau JINIAIB po3TalloBaHl y JBa mapu. buiku
PO3MIIIEHI MO3ai4HO: Ha 30BHIMIHIA a00 Ha BHYTPIIIHIA MOBEPXHSIX MeEMOpaH,
3arau0JIeH] y TOBILY MeMOpaHu abo mepeTHHAaOTh MeMOpaHy HacKpizb. MeMOpaHHi
BYIJIEBOJM YTBOPIOIOTh KOMILJIEKCH 3 MOJIeKyJamMu OuikiB abo mimigi. CydacHa
MOzeJb O0y/10BH 010JIOTTYHUX MEMOpaH JicTajna Ha3By PIAMHHOMO3a1qHO1.

B [{uTomnasMy oTOYye MillHA Ta €JacTHYHA TUIa3MaThUYHa MeMOpaHa, sKa
BHU3HAYa€ po3Mipu KIITHH. BoHa BUKOHY€ pi3HOMaHITHI (PYHKI[li: 3aXHCHY, OIOPHY,
3a0e3neyeHHs IPoLECiB 0OMIHY PEUOBUH 3 HABKOJIMIIHIM CEPEJOBUILEM, CUTHAIIbHY,
(dbepMeHTaTUBHY, TPAHCIIOPTY PEUOBUH, KOHTAKTIB 13 CYCITHIMHU KJIITUHAMH TOIIIO.

P Pi3Hl peyoBMHU MEPETUHAIOTH IUIA3MAaTHUYHY MEMOpaHy 3a JIOMOMOTOI0
MEXaHI3MIB TNACHMBHOTO YU AaKTUBHOro TpaHcnopry. [IpukiagoM nacuBHOIO
TpaHcnopTy € audy3id. AKTUBHUM TpaHCHOPT Kpi3b Ol0dOriYHI MeMOpaHu
MOB'SI3aHUM 31 3HAYHUMHU BUTpPATaMU €HEPrii 1 31MCHIOETHCA 3a JOMOMOTOI0 Kasii-
HATPIEBOT MOMIHU YU MUTO3Y. PO3pI3HSAIOTH JBa OCHOBHI BUIM €HIOLMTO3Y: ¢aro- i
M1HOLIUTO3.

3anumanna 0aa camokoumponw. l. 3 sakux cnoayk ckradaromscs
bionoeiuni memopanu? 2. Illo coborw cmanosums piouHHO-MO3AiUHA MOOeb
boyooeu Oionoeiunux memobpan? 3. Axi ocumoeHi yHkyii niazmamuuHoi
membpanu? 4. Hx 30iUcCHIOEMbCA MPAHCNOPM pPEYOBUH Yepe3 NAASMAMUYHY
memobpauy?

§17.
HAIMEMBPAHHI I HIIMEMBPAHHI KOMIIVIEKCHU KJIITUH

Knwuoei mepminu ma nouammasa. Ilnasmodis, aemiasmoJis,
IJIKOKAJIIKC, MIKpodijlaMeHTH, MiKPOTPY00UYKH, MeJIiKYJIa.

Kopomko npo 2onoene

P Hajx niazMatuyHO0 MEMOPAHOIO pO3TAIlIOBAaHUW NMOBEPXHEBUM anapar. Y
KJIITUHaX TpUOIB 1 POCIMH IJIa3MaTHYHA MeMOpaHa 330BHI BKpUTA OLIBII-MEHII
IIJIFHOO KJIITUHHOKO CTIHKOIO.
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P V pociauH BoHa 0OOB'SI3KOBO BKJIIOYAE MYyYKH BOJIOKOHEIb MOJIICAXapUIY
LENI0NIO3U, 3ariubjeHi B OCHOBY — MATPUKC, W0 YTBOPEHUH I1HIIMMH
nosicaxapuaamu. Kpim Toro, 10 Ckiaay KIITHUHHOI CTIHKA OKPEMHUX BUIIB POCIHH
MOKYTh BXOAUTH TAKOX JIMIAU, OLIKH, PI3HOMAaHITHI HEOPTaHI4HI CIIOYKH.

P V 1pubiB OCHOBY KIITHHHOI CTIHKM CKJIQJalOTh Pi3HOMAaHITHI
noJIicaxapuan: 1eJ003a, HITPOreHOBMICHHM TMOJTicaxapu/] XITHH, TIIKOTEH TOIIO.

P KiiThHHA CTiHKa 3aXWia€ BHYTPIIMIHIA BMICT KIITHHHU Ta MIATPUMYE Ii
dbopmy. Uepes Hei 3MIHCHIOETHCS TPAHCIIOPT BOJW Ta IHINMUX CHONYK. Ll cTiHka Mae
0arato OTBOpIB — TOp, Yepe3 sIKi MPOXOJATh IMUTOIIA3MATHYHI MICTKH JI0 CYCIAHIX
KIIITHH (M1a3M00eCMU).

P HagvemOpanHi ~ KOMIUIEKCM  TBAapUHUX  KJIITHH  TPEACTaBIICHI
riikokanikcoM. Lleit ToneHbkuit map (y AeKUIbKa AeCATKIB HAHOMETPIB 3aBTOBIIIKH)
CKJIaJIa€ThCsl 31 CIIOJYK OUIKIB 1 JIMIAIB 3 BYrjeBoJgamu. [JIiKokaiikc 3abe3neuye
3B'30K KJIITHHU 3 HABKOJMIIHIM CEpPEIOBUILEM, Y€pe3 HbOIO KIIITHHA CHpUiiMae
MOJAPA3HUKU JIOBKULIA. 3aBISKM HAsBHOCTI (PEPMEHTIB, TIIIKOKAIIKC MOXe OpaTu
y4acTh y MO3aKJIITUHHOMY TpaBieHHI. Kpim Toro, BiH 3abe3neuye 3B'SI30K MK
KJIITUHAMH Y OaraTOKJIITUHHUX TBapHH.

b Jlo migMeMOpaHHMX KOMIDUIEKCIB KIITHH  HAJIEKUTL  IIMTOCKEIET,
YTBOPEHHMI 3 OUIKOBUX CTPYKTYP — MIKPOHUTOK (MIKpO(]1JIaMEHTIB) 1 MIKPOTPYOOUOK,
K1 BUKOHYIOTh ONIOPHY (PYHKI110. ETeMEeHTH HUTOCKENEeTa CIPUSIOTh 3aKPIIJIEHHIO B
MIEBHOMY TIOJIO)KEHH1 OpraHel 1 iXHbOMY MEPEMILLIEHHIO B KIITHHI.

P VYV imituHax 0araTbOX OJHOKIITMHHUX TBAapUH J0 IIJIMEMOpaHHUX
KOMIUIEKCIB HAJCXKHUTh MENIKyJla, SKa CKIAIa€ThCsi 3 OCOOJIMBUX CTPYKTYD,
pPO3TaIIOBaHUX B YIIUIFHEHOMY 30BHINIHBOMY Iapi nuroruiazmu. I[lemikyna Hamae
MIITHOCT1 OOOJIOHII KJIITHHH, 3a0€3T1eUYI0YH BITHOCHY CTANICTh ii popMH.

3anumannsa 0nsa camokonmponiw. 1. IlJo maxe krimununa cminka? Axi
iT pyuxyii? 2. Axi ocobrusocmi 6y008u KiimuHHOI CMIHKU 8 POCIUH i 2pubig?
3. Il]o maxe enixoxanixc? Axi tioco ¢yuxyii? 4. o maxe yumockenem? Axi
uoeo ¢yukyii? 5. ll{lo maxe nenixynra?

§18.
BYJOBA TA ®YHKII SAPA KJIITHH EYKAPIOTIB. HYKJIEOI]
ITPOKAPIOTIB

 Slnepni Ta Oe3'smepHi kKiaiTHHM eykapioriB. fapo — o00o0B'dA3k0Ba
CKJIaJIOBa OVy/b-SIKOi E€YKapIOTUYHOI KJIITHHHU, B SKIH 30epiracThCs CHaakoBa
iHopmMmartis. SAapo peryiroe mpolecH KUTTEAISIBHOCTI KIITUH. Jluie aeski Tumnu
KIITUH eyKapioTiB mo30aBieHi suapa. Lle, 30xkpema, TpOMOOIIMTH Ta €pUTPOLIUTU
OUIBIIOCTI CaBLIB, CUTOMOMIOHI TPYOKM BHUIIMX POCIUH. Y TakuX KIITHHAX SIPO
(bopMyeThCS Ha MOYATKOBUX €TaNax PO3BUTKY, a MOTIM PYHHY€ETHCS.

VY GaraThb0X KJIITHH € JIUIIE OJHE PO, ajie € KIITHHHU, Kl MICTITh JACKUIbKa
abo Oarato sanmep (iHdy3o0pii, AesKi BOJOPOCTI, TPUOH, MOCMYTOBaHI M'SI30Bi
BOJIOKOHIISI Tomlo). lle moscHIoeThCS TUM, IO SAPO TEBHOrO 00'eMy MOXKe
3abe3reuyBaTd Mpolecd OloCMHTe3y OUIKIB JIMIIE Y BiANOBIAHOMY 00'emi
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nuroriazMu. ToMy B KIIITHHAX BEJIMKUX PO3MIPIB a00 3 MOCHICHO 1HTEHCUBHICTIO
O0OMIHY PEYOBHH YacTO € BiJl ABOX JIO KIIBKOX THCSY SEP.

sqep Bapitor0Th BiA 1 MKM 10 1 MM (SIMIIEKTITHHNA).

SAApo ckiajaeThes 3 MOBEPXHEBOTO amapary 1 BHYTPIIIHBOTO CEpeOBHIIA
(maTpukcy, man. 18.1). Ilosepxnesuit anapam sopa yTBOPESHUH 1BOMa MeMOpaHaMHU
— 30BHIIIHBOIO Ta BHYTPIIMIHBOIO, MK SKAMH € 3allOBHEHUH PIIUHOIO
nrimHonoaioHuit mpoctip Bix 20 10 60 HM 3aBIIMPIIKH. A€ B JESKAX MICIISIX
30BHIIIHS MeMOpaHa CIoy4eHa 3 BHYTPIIIHBOIO HABKOJIO MIKPOCKOIIIYHUX OTBOPIB —
sa0epuux nop niamerpom O0mu3pko 100 HM. OTBip MOpW 3amOBHEHUI OCOOIUBUMH
rIo0ysipHUMHU  (KyJsiIcTUMHU)  9i  QiOpWisspHUMH  (HUTYACTHMH)  OUTKOBUMH
cTpykrypamu. CyKyIHICTh HOp Ta iX OUIKIB Ha3UBAKOTh KOMNAEKCOM S0EpPHOI Nopu.
Kommuiekc smepHoi mopu 3a0e3neuye peryssiiio TPaHCIOPTY PEUOBHH, 3IIMCHIOE
iXHE BMi3HABAHHS Ta COPTYBaHHSI.

[loBepxHeBuil amapar sApa (YHKIIOHAIBHO KOHTAaKTye 3 MeMmOpaHaMu
eHjorIasMaTiuHoi ciTku (man. 18.2). Ha moBepxHi 30BHINIHBOI SIepHOI MeMOpaHu
MOKe OyTH pO3TalllOBaHa BEJIUKA KUIBKICTh PUOOCOM.

HAoepnuii mampukc — BHYTPIIIHE CEPENOBUIIE SAapa — CKIAAAETHCA 3
AJIEPHOTO COKY, SAEpellb 1 HUTOK XPOMAaTUHY. Xpomamun — HUTKONOIIOHI
CTPYKTYpPH Sipa, YTBOPEHI 3/1€01IbIIOr0 3 OUIKIB Ta HYKJIETHOBUX KUCIOT. JUIsHKA
XpOMaTUHY HEOJMHOpiAHI. T1 3 HHX, IO MOCTIHHO MepeOyBalOTh B YIIIJILHEHOMY
CTaHl, HAa3UBAIOTh cemepoxpomamurnom. BoHU n0o0pe 3a0apBIIOIOTHCS PI3HUMHU
OapBHUKaMU 1 B TIEPioJl MK MOJIJIaMU KIITHHU MOMITHI Y CBITJIOBUHA MiKPOCKOIIL.
HezabapsrneHi, MeHIN yIIUIbHEH1 IUISTHKU MAalOTh Ha3BY eyxpomamuH. BBaxaroTh, 1110
caMe B HUX PO3MIIIEHa OCHOBHA KUIBKICTh TeHiB. [lig yac moaily KIITUHU HUTKU
XPOMAaTHHY YIIUTHHIOIOTHCS 1 3 HUX (DOPMYIOTHCSI KOMITAKTHI TUIBLISI — XPOMOCOMU.

A0PO  gnepHa o6onoHka BHYTPILLHA MeMb- 30BHiLLHA MemMb-
paHa sgpa paHa agpa
/ anepue saepue
eHaonnasmartmyHa

~

afepHa nopa

pnbocomu anepHa nopa

HUTKN XPOMATUHY

Man. 18.1. Byoosa sopa Man. 18.2. @yuxyionaneruil 36430k s10pa
3 IHUUMU MEMOPAHHUMU Op2anenau
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HAoepnunr  cik (kapionnasma, abo Hykieonniazma) 3a OyI0BOWO Ta
BJIACTUBOCTSIMU Haraaye IUTOIUIa3My. Y Kapiormiasmi € OiakoBi (piObpumu (HUTKH).
BoHu yTBOpIOIOTH 0OCOONWBHMIA BHYTPINIHIA CKENET sapa, M0 CIOJyYae pi3Hi
CTPYKTYpH: SIIAEPIs, HUTKA XpOMAaTHHY, SACPHI IMOPU TOIIO. bBITKM MaTpuKCy
3a0e3MeyyloTh eBHE IPOCTOPOBE PO3TAILTYBAHHS XPOMOCOM, a TAKOX BILTUBAIOTH HA
iXHIO aKTUBHICTb.

Aoepysa — minbHI CTPYKTYPH, SIKI CKiIanaroThes 3 kKoMmruiekciB PHK 3 6inkamu,
xpomaTuHy 1 rpanyn. Oynkuii saepus nonsaraioTs B yrBopenHi pPHK 1 ckimagoBux
pubOCOM, SIK1 3rOI0OM BUXOJSTh Y IIUTOILIIA3MY.

o Myukuii saapa. Aapo 36epirae cmagkoBy iH(opMariiro 1 3adesneuye i
nepenavyy BiJl MAaTEPUHCHKOI KIITUHU Ao4ipHIM. KpiM TOTrOo, BOHO € CBO€pIAHUM
LEHTPOM KEpyBaHHS MPOIEcCaMH KHUTTEIISUIBHOCTI KIITHHHU, 30KpEMa pEryloe
npouecu OiocuHte3y OuikiB. Tak, y saapi 3 monekyn JHK na monekynu 1PHK
nepenucyerbes iHGopmarlliss mpo CTpyKTypy OuUIKiB. B sapi 3a ydacti siaepeub
YTBOPIOIOTHCS CKJIAJIOBI pUOOCOM, siKi OepyTh Oe3Mocepe/iHI0 y4acTb Y O10CHHTE31
OinkiB. TakuM 4YMHOM, 3aBASIKM peai3alli cnaakoBol iH(pOpMallii, 3aK0JA0BaHOI B
mounekym JHK, sapo perymoe 6ioximiuHi, (i3ionoriddi i MOpQoJIOrivyHi MpOLECH,
K1 BiI0YBatOTHCS B KJIITHHI.

Knwuoei mepminu ma nonammsa. SInpo, anepie, XpoOMaTUH, XPOMOCOMH.

Kopomko npo 2onosene. Snpo — 000B'A3KOBa CKJIaJloBa OyAb-sSKOi
€YKaplOTUYHOI KJIITHHU, B K1 30epiraerbes coaaxkoBa 1HGopmaiug. Jlumre neaxi
TUINU KJIITUH €YyKaplOTiB BTPAdalOTh PO B MPOIECI CBOIO PO3BUTKY, HAMPHUKIIAI
EPUTPOIUTH CCABIIB YU CHUTOINOAIOHI TPYyOKH pociuH. Y 0aratbox KIITHH € JIHIIE
OJIHE SAPO, aJIe € KIITHHHU, K1 MICTATh KilbKa abo Oararto sjep.

P Snpo ckiaiaeThbes 3 MOBEPXHEBOTO anapary 1 BHYTPINIHBOTO CepeI0BUIIA
(matpukcy). [ToBepxHeBuHii amapat yTBOpEHHI 1BOMa MEMOpaHaMH — 30BHIIITHBOIO Ta
BHYTpPIIIHBOIO, MK SKHMH € IIUIMHA. Y JIeSIKUX MICHSIX 30BHIIIHSA MeMOpaHa
CIIOJIy4€Ha 3 BHYTPIIIHBOIO HABKOJIO OTBOPIB — SIIEPHUX TOp. SMepHUl MaTpukc
CKJIQJIAETHCS 3 SAEPHOTO COKY, SAEPEellb 1 HITOK XPOMATHHY.

P XpoMaTWH — HUTKOMOMAIOHI CTPYKTYpH s/ipa, YTBOPEH1 31€01IbIIOro 3
OUMKIB 1 HYyKJIEiHOBUX KucioT. [lim dYac momiuly KIITHHM HUTKH XPOMATHHY
VIIUIBHIOIOTHCS 1 3 HUX (POPMYIOThCSI XpoMocoMu. OCHOBY XPOMOCOMHU CTaHOBHTH
nBoaniroropa monekyna JJHK y moexnanni 3 ssgepHuMu OuTKamu.

3anumanna 013 camokonmpoarw. 1. 3 yozo ckradaemvcsa nogepxuHesull
anapam s0pa? 2. ll]o maxe komniexc sdeproi nopu? Axi tioeo ¢pynkyii? 3. Il]o
coborw cmanosumo mampukc sopa ? 4. [l[o maxe xpomamun? 5. Axi 6yoosa ma
@yHkyii s0epeys ? 6. Il]o 6u 3naeme npo ¢ynkyii s0pa 6 kiimuni?

§19.

HUTOIIIASMA. KJIITUHHI BKUIFOYEHHSA

BHYTpillHii BMICT KIiTHHH, 32 BUHATKOM S/Ipa, HA3UBAIOTh UTOILIA3MOIO. 1i
OCHOBOK € HEOJHOPIJHUN KOJOIJHUM PO3YMH — LUTO30Jb, B SKOMY PO3MIIIEHI
PI3HOMAaHITHI OpraHeiM, BKJIIOYEHHsS Ta LMTOCKedeT. Lluromnasma sk BHYTpILIHE
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CEpellOBUILE KIITHHH XapaKTepU3YEThCS BIJHOCHOI CTadIiCTIO OyloBU Ta
BJIACTUBOCTEM.

e luro3oanb i ioro ¢yukuii. {umozons, abo cianonnazma, — dYactuHa
[UTOIJIA3MHU, IO CTAaHOBUTH COOOI0 Oe30apBHUN BOJHUN PO3UYMH OPraHIYHUX 1
HEOPTaHIYHUX PEYOBHUH. 3 OPTaHIYHHMX CIOJYK Y IMTO30J1 € OLIKH, aMiHOKHCIIOTH,
MOHO-, OJIITO- Ta MOJIIYKpH, Jiman, pisHi Tumu PHK Tommo, a 3 Heopraniuamx —
kaTionn MmetaniB (30kpema, Ca?*, K*), amiomm kapGomaTHOi Ta oprodocharHoi
kuciot, CI™ Ta iH.

[{uTo30ap MOXe TiepeOyBaTH B piIKoMy (304b6) ab0 JpariauctoMy (eeib)
craHax. PI3UYHUI CTaH IUTO30JI0 BIUIMBAE€ HA MIBUIKICTH Mepediry Ol10XiIMIYHHX
MpOLECiB: YUM BIH TYCTIIIMI, TUM TMOBUIbHINIE BiJOYBalOTbCA XIMIYHI pEaKIIii.
Bax1uBUM MOKa3HUKOM I[HOTO CTaHY € KOHIIGHTpaIlisl B IUTO30J HOHIB ['imporeny
(pH), Bix siKOi, 30KpeMa, 3aJeKUTh AKTUBHICTh IEBHUX (DEPMEHTIB.

BHyTpilHe cepeoBullie KIITUHU 00'€HY€E B €AMHY (PYHKI[IOHAIBHY CUCTEMY
BC1 KJIITUHHI CTPYKTYpH, 3a0€3MEUYI0OUH IXHIO B3a€EMOJIII0. Y LUTO301 BIIOYBaIOTHCA
TPAHCIOPT 1 YacTHHA MpPOLECIB OOMIHY PEYOBHH, CHHTE3 OLIKIB 1 HIATPUMAHHS
KUTTENSUTBHOCTI. [{luTO3051b IEpEedyBae B NOCTIMHOMY pyCi.

 KniTuHHMi meHTp — opraHena, sKa CKJIAJaeTbCsl 3 JBOX LEHTPIOJIEH,
PO3TAIlIOBAHUX Yy CBITIIA YUIUJIBHEHIN JUISHLI IuToruia3Mu. Ilemmpioni MaroTh
BUTJIAJL TOPOXHBOTO LMJIHApPA, SKUA CKIAJAEThCSl 3 JIEB'ATH KOMIIJIEKCIB
MIKpPOTPYOOUOK, MO TpU B KOXHOMY. Y TMeploAu MDK MOJLIaMU  LEHTPIOol
po3TanioBadi NoOau3y siapa, 3a3BUUYail mopyd 13 komruiekcom [ombmki. Ilim gac
MOJAUTY KIITUHU IEHTPIONl PO3XOIATHCA N0 il TOJIOCIB 1 CIHYTYyIOTh IIEHTPaMH
oprasizailii HUTOK BepeTeHa mojiny. ToMy KokKHa LEHTPIoJIsl TOTpaIuisie 0 OJHI€ET 3
JO4IpHIX KITUH. L{eHTpiosi moABOIOIOTHCS B TIEPIOT MIXK MOA1JIAMH, TIPU I[LOMY HOBA
YTBOPIOETHCS IIISIXOM camo30upanns (man. 19.1). Kpim Ttoro, teHtpioni OepyTh
y4acTh y (hopMyBaHHI MIKPOTPYOOYOK IIMUTOIIA3MH, JUKTYTHKIB 1 BIHOK. Y KIIITHHAX,
7ie IEHTPIodl BIACYTHI, Tipoliecu (GOpMyBaHHS MIKPOTPYOOUYOK BEpeTeHa MOALTY Ta
opraHe’s pyxy BiIOyBarOThCs 0€3 iXHbO1 y4yacTi.

Pubocomu — mo30aBieHI MOBEPXHEBOI MeMOpaHU oOpraHenH, ikl OepyTh
y4acTh y CUHTE31 OinKiB. BOHM TpammsitoThbcsi B KIIITHHAX SK MPOKapioOTiB, TaK 1
€yKapioTiB, MAaIOTh BUTJIAM CHEPUUYHHUX TUICIb, IO CKIATAIOTHCS 3 JIBOX PI3HHUX 32
po3MipaMu YacTHH — cyboouHuys. Benukoi Ta Manoi (mam. 19.2). Koxna 13
CyOOOMHUITL CKIaAaeThes 31 cnoimyueHux mixk coboro pPHK 1 6inkiB. Cybonunuiti
puOOCOM MOXYTh PO3'€IHYBATHCS MICIs 3aBEPUICHHS CUHTE3Y OIKOBOI MOJIEKYJIH 1
3HOBY CITOJIy9aTHCS MikK COOO0IO TIepeT HOTO MOYaTKOM.

Cyb6oaunutii yTBOprotoThes B siepiti: Ha Mmonekyini JJHK cuatesyersest pPHK,
KA CIOJYYa€ThCA 3 OCOOJMBUMHU PUOOCOMHMMH OiKaMu, IO HAAXOASTH 13
nuTomja3Mu. [0TOBI CyOOIMHUIN TPaHCHOPTYIOTbCA A0 IUTOIIa3Mu. Ywucio
puOOCOM y KITITHHI 3aJI€KHUTh BiJ] IHTEHCUBHOCTI MPOIIECIB 010CHHTE3Y O1JIKIB.
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Man. 19.1. Cxema 06yoosu
yeumpioneu: 1 —  epynu
MIKpOmMpYOO4oOK no mpu 8
KOJCHIU

Man. 19.2. byoosa
pubocomu: I. Pozeonani eenuxa
(1) ma mana (2) cyboounuyi.

II.  Bemuxa ma mana
cyboounuyi 6 ckiaodi pubocomu

II

e KuiruHHi BKJIWYeHHS, Ha BIAMIHY BIJ OpraHes, € HEMNOCTIHHUMU
KOMIIOHEHTaMH KJIITHHU. BOHH MOXyTh 3'SBISATHCS Ta 3HUKATH B MPOIIECI
KUTTEAISUIBHOCTI KIITUHU. 3a3BUYail 1€ 3amacHi pe4oBUHU. KIITHHHI BKIIFOYEHHS
MICTSTBCS B LUTOIUIa3Ml a00 BaKyoJISIX POCAMHHUX KIITHH Y PO3YMHEHOMY
(xparunaK) a00 TBEpAOMY (KpUCTaIu, BOJOKOHIA, 3€pHA TOUIO0) cTaHax. Hampukian,
KpOxXMaJjib, HaKOMUYYIOYHUCh y 0e30apBHUX IUIacTHAAX (JIEHKOIIacTax) y BUIJISIL
3epeH. Y KIITHHAX TaKOX MOKYTh HAaKOIUYYBATUCS OUIKOBI FPpaHyIH a00 PiAKl KUPH
(HaciHHS apaxicy Ta 1H.).

VY muromiasmi MOXYTh HAKONUYYBATHCh 1 HEPO3UMHHI MPOAYKTH OOMIHY:
COJII CEYOBOI1 KHUCIOTH, KPUCTAIN IIABJIEBOOLTOBOIO Kajbl[ito (y IIABIIO, OETOHIi Ta
1H.).

Knwuoei mepminu ma nouammsa. Iuro3onn, ado riajgomnaama,
puOOCOMH, HEHTPIO, KJIITHHHI BKJIIOYEHHS.

Kopomko npo zonogne

P BHyTpimHii BMICT KJIITHHH, 32 BHHATKOM SJpa, Ha3WBaIOTh
LIUTOIIA3MOI0. 1i OCHOBOIO € HEOJHOPIiAHMI KONOIIHMII PO3UMH — IUTO301b, abo
riajoria3zma.

P [luTo301b — MPO30pHUIl PO3UYUH OPTaHIYHUX 1 HEOPTaHIYHUX PEUYOBHUH. Y
HBOMY PO3TaIllOBaHI1 PI3HOMAHITHI OpraHelu, SKi B3a€EMOJIIOTh MiXK CO00I0, a TaKOXK
KJIITUHHI BKJIIOYEHHS.

P [luTo301b MOXe mepedyBaTu B piaKomy (30ib) abo nparaucromy (Tein)
ctadi. Di3uUHMNA CTaH LUTO30JI0 BIUIMBAE€ HA IIBHUJKICTh Mepediry O10XIMIUHUX
nporieciB. [lUTO307b SIK BHYTPINIHE CEPEOBUINE KITHHH O00'€MHYE B €IUHY
¢byHKIIOHANBbHY O10JIOTIYHY CHCTEMY BCl1 KIIITHHHI CTPYKTYpH 1 3a0e3nedye ixXHIO
B3a€MO/IIO.

P KiTUHHUN TEHTP CKJIAIa€Thes 3 JIBOX IEHTpiojieil. Bonu 6epyTh y4acTh
y ¢hopMyBaHHI BEpPETECHA MOLTY Ta MIKPOTPYOOUOK IIUTOTUIA3MH, DKTYTHKIB 1 BIHOK.

P PuGocoMu — HeMeMOpaHHI OpraHe M KIITUH MPOKAPIOTIB Ta €yKapioTiB,
AKl OepyThb ydacTb y CHHTE31 OUIKiB. Po3ramoBaHi B IUTOIIa3Mi, MITOXOHIPISAX 1
mwiactuaax. MawoTth BUTIA CHEepUUHUX TUIELb, M0 CKIAJAI0THCA 3 JBOX PI3HHUX 3a
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po3MipaMH YacTHH — BEJIMKOi Ta Majoi cyOoawHMIb. KoxHa 3 CyOOAMHMIIB
CKJIaIa€Thes 13 croyueHux Mixk co6oro pPHK 1 G11kiB Ta yTBOPIOETBCA B API.

b KiiTHMHHI BKIIOYEHHS — HENOCTIMHI KOMIIOHEHTH KIITHHHA. BOHHU TO
BUHHUKAIOTh, TO 3HHUKAIOTH y TIporeci ii KUTTEMISUIBHOCTI. 3a3BUYail 1€ 3armacHi
PEYOBHHH.

3anumannsa ona camoxoumponw. 1. [lJo maxe yumonnaszma? 2. Axuil
cknao i yuxyii yumozonto? 3.V axux cmanax modnce nepedysamu yumosonv?
Hatime im xapakmepucmuxy. 4. Axi 6yoosa ma @yuxyii pubocom? 5. /le i sk
ymeopwowmbsbcs pubocomu? 6. Axi 6yoosa i ¢pynkyii yenmpioneu? 1.11Jo maxe
KAITMUHHI 8KAt0UeHHs? AKka ixusa poav y Kiimuui?

8§ 20.
CHHTE3 BIKA

*TonoBHa ¢yHkuia pudocom — OGiocuHTe3 OGinkiB. binok ckimamaerscs 3
aMIHOKHCIIOTHMX 3QJMIIKIB TOEIHAHUX MDK COOOI0 MENTUAHUMH 3B’ SI3KaMU.
Po3pi3HsIOTh aMIHOKHCIOTH 3aMmiHHI 1 He3amiHHl. [lepm 3 HUX MOXYTb
CHUHTE3YBAaTUCA B OpTaHi3Mi JIOAUHM 1 TBApUH, APYTl — HAAXOAATh 10 HUX JIMLIE 3
kero. Bk iK1 mepeTpaBiIiol0ThCs (PO3IIEIUIIOIOTHCS 10 aMIHOKUCIIOT) B OpraHax
TPaBHOI CUCTEMU. AMIHOKHUCIIOTH MOTJIMHAIOTHCS YEPE3 CTIHKA KULIEYHHUKY Y KPOB Ta
TPAHCHOPTYIOTHCA 10 KIITHH, A€ 3 HUX CHHTE3YIOThCA OUIKH, BJIACTUBI JaHOMY
opraHizmMoBi. PocivHM Ta Jesiki MIKpOOpraHi3MHM 3[aTHI caMmi CHUHTE3YBAaTH BCl
HeoOXx1aH1 1M aMmiHOKuciaoTh. CuHTE3 KOXHOI 3 20 OCHOBHHX AaMIHOKHUCIOT —
OararocTyneHeBui (hepMEHTATUBHUIA MPOILIEC.

*T'eHeTHYHMA KOA. Y )KMBUX OpraHi3Max yTBOPIOETHCS BEMYE3HA KUIBKICTh
PI3HOMaHITHHX OUIKIB. [HPOpMalLis Mpo CTPYKTYPY KOKHOTO 3 HUX MA€ 3HAXOJAUTHCH
y KJIITHHAX 1 nepefaBaTucs Ham@aakaM, €MHa Juis BCIX KMBHUX OpraHi3MiB cUCTeMa
3aMuCcy cnajikoBoi 1H(doOpMaIli JicTtana Ha3By ceHemuyHuti koo. BiH 30epiraeTscs B
KJIITUHI Y BUIJISAL MEBHOI TMOCHITOBHOCTI HYKJICOTHIIB Yy MOJIEKYJIl HYKJIETHOBOT
kucioTd. CaMe BiH BU3HA4Ya€ MOPAJIOK PO3TAIIYBAHHS aMIHOKUCIOTHHUX 3aJIMLIKIB Y
MOJINENTHIHOMY JIAHLIFO31 11 Yac Oro CUHTE3Y.

Yotupu pizHi nykneoruan PHK MoxyTs yrBoproBati 64 kombGinamii (4% = 64). To6To
icnye 64 pi3Hi TpurieTd. OckiibkU BiioMo juiie 20 OCHOBHMX aMiHOKHCIOT, TO
MOYKHA TIPUITYCTUTH, U0 0OHA AMIHOKUCIIOMA MOXMCE KOOYBAMUCS KITbKOMA PI3HUMU
mpuniemamu (nuB. tadmuiro 20.1). BecranoBneno, mo Oinbmricts (18) ocHOBHHX
aMIHOKHCIIOT KOJYIOTh BiJI IBOX IO IIECTU TPUIUIETIB 1 JIUIIIE AB1 3 HUX — OJIUH.
Tabnuys 20.1

TEHETUYHHNU KOJI
[Tepma Jpyra ocHOBa Tpertst ocHOBa
OCHOBA Yy 11 A )
Yy ®OEH CEP THUP MNC Yy
®OEH CEP THUP MNC 11
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JIEMN CEP - 8 A
JIEU CEP g TPU T
IT JIEN [1PO T'IC APT \Y
JIEU I1PO I'IC APT 1|
JIEN [1PO JIH APT A
JIEN [1PO JIH APT T
A UIE TPE ACH CEP Yy
UIE TPE ACH CEP 11
UIE TPE JI13 APT A
MET TPE JI13 APT T
r BAJI AJTIA ACII TJII Yy
BAJI AJTA ACII TJII 11
BAJI AJTIA Ly TJII A
BAJI AJTIA Ly TJII T

Ipumimka. Y Tabmuill HaBeleHO (HE JUIs 3amaM'sTOBYBaHHS) 3aKOJIOBaHI
Ha3Bu amiHokucioT: anaHiny (AJIA), aprininy (API'), acmapariny (ACH),
acnaparinoBoi kucnotu (ACII), Baminy (BAJI), rictununy (I'lC), roimuny (I[JID),
riytaminy (I'JIH), royraminoBoi kucnmoru (I'JIY), i3oneituny (UJIE), neitiuny
(JIEW), nisuny (JII3), metioniny (MET), nponiny (ITPO), cepuny (CEP), Tupo3uny
(TUP), tpeoniny (TPE), tpuntodpany (TPU), deninananiny (®EH) ta mnucreiny
(LIHC).

Te, 110 0oHa aMIHOKHCJIOTA MOXKE KOAYBATHCS JIEKUIbKOMA TPUIIJIETAMU, MA€
Tak, BUmasKoBa 3aMiHa 3aJIMIIKY OJJHOTO HYKJIEOTH/A B IEBHOMY TPHUIUIET] HA THIIHIMA
HE 3aBXIH CYNPOBO/KYBAaTUMETHCS 3MIHAMH B TIEPBUHHIM CTPYKTypi OiJska.
Ockinbku 1HMOpMaIIito PO CTPYKTYypy Ounka Big mosekynu JJHK mo micisg cunTesy
O11KOBOT MOJIeKyu TiepeHocuTh Mosiekysa iIPHK, renetnynuit ko 34uTyeThCs came
3 Hel.3a gonomororo Tabnui 20.1 MoKHA BU3HAUUTH, SIKY CaMe€ aMIHOKHCIIOTY KOAY€
neBauit Tpuriet Moniekynu PHK. Tlepmuit Bykiieotun y Tpurmieri 6epyTh 3 JiBOTO
BEPTUKAJIILHOTO CTOBITYMKA, JPYTHH — 3 BEPXHHOTO TOPU3OHTAIBHOTO 1 TPETid — 3
MPaBOTO BEPTUKAIBHOTO. Y MICII TEPEeTUHY JIiHIM MICTUThCA 1H(MOpMAIlisS Tpo
aMIHOKUCJIOTY, SIKY CJI1Jl BA3BHAUUTH.

oinkoBoi Monekynu Ttpurietd iPHK 3uutyrorsess onun 3a oguuMm. Ilpu npomy
CYC1/IHI TPUIUJIETH HE MEPEKPUBAIOTHCSA 1 MI>K HUMU BIJICYTHIH IPOMIXKOK.
[Ipuragaiite, 2en — 1€ nesHa NOCHIOO0BHICMb HYKIEOMUOIB VY MOJEeKYIli
HYKIeiHo60i Kuciomu. Y TEHETUYHOMY KOJ1 € Takoxk Tpu Tpuruietn (YAA, YAI,
VYI'A), KOXHUW 3 SKMX CUTHATI3y€e MPO NPUMNUHEHHS CUHTE3Y MOJINENTHIHOIO
naHirora, a tpumier AVYI, Sk npaBwiIo, BH3HAa4Ya€ IIOYAaTOK IbOTO IPOLECY
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(6uxopucmosgyrouu madoauyro 20.1. euznaume aminoxkuciomy, 5Ky KoOye yell
mpuniem,).

Mexanizm OiocuHTe3y OUIKiB 3'scoBaHuil y 50-Ti poku XX cT. Y 1pomy
MPOIIeCi BUAUISIOTH KUJTbKA €TaIiB.

 Etann Oiocuure3y OinkiB. Ilepmmii eram mnoB's3aHUil 13 CHHTE30M
monekynu 1IPHK na monekym JIHK ogxniei i3 xpomocom. Ilpu mpomy ocoOnuBHii
depment (PHK-nonimepasa) pos'ennye noasiiiny crmipans JJHK. ITotim Ha onHOMY 3
il JaHIOTIB 3a ydYacTi HbOrO (EpPMEHTYy 3a MPUHIUIIOM KOMIUIEMEHTapHOCTI
cuntesyetscsi Moiiekyna iPHK. Takum uumnom, monekyna iPHK € Tounoro komiero
miei  musakn JIHK. I[li  mpomecm HaswBaroTh mpanckpunuietlo  (Bim —Jiar.
mpanckpunyio — nepenucyBanfs). [lotim monekyna iPHK 3 sgpa magxomuth y
[IUTOIJIA3MY KJIITHHU.

Ha HactynHoOMy eTani — mpaucaayii — TOCIIIOBHICTh HYKJICOTUIIB Y
Mosekynai 1PHK mnepeBoguTbcsi B MOCHIOBHICT aMIHOKHMCJIOTHHMX —3aJIMIIKIB
MOJIEKYJIU O17Ka, 10 CHUHTE3YEThCS. 3IIMCHIOETHCA M€ TpoleC 3a JI0MOMOTOI0
pubocom

Cnoyatky B uuroruiazMi korpach 13 20 aMIHOKHCIOT HPUEAHYETHCA [0
BianoBigHO1 Mojekynau TPHK. Ileli mpoliec Ha3UBaIOTh @KMUBAUICIO. AMIHQKUCIOM.
(man. 20.1). Sk Bu mam'staere, oauH 3 KiHIiB Mosiekyan TPHK yrBoproe netimo. Tam
PO3MIILLEHUN TPUIUIET HYKJICOTUIIB, IO BU3HA4Ya€, SIKy caMe€ aMIHOKHMCIOTY BOHA
TpaHCHOpPTye (AHTUKOIOH). BIH Mac yTBOpIOBATH KOMIUIEMEHTApHY Hapy 3
BianoBiHUM TpurietoM 1IPHK (kogoHOM). AMIHOKHMCIOTHHI 3aJMIIOK MPU IIHOMY
MIPUETHAHUN 10 IPOTUIIC)KHOT yacTuHU Mosiekyau TPHK.

[lin wac cuHTE3y OUIKOBOI MOJEKynIH HUTKOmoAiOHa wmoiekyna 1PHK
OMHUHSETBCS MDK JBOMA CYOOJUHHUISIMH pubocoMu (Man. 22.5). 34YUTYyeThCS
reHeTH4Ha 1H(opMaIlid Ta MPUETHYIOTHCS aAMIHOKHUCIOTHI 3QJIMIIKH 10 MOJIEKYJIH
OllKa, 10 CHHTE3YETHCS, B OCOONMBIA JUISHII PUOOCOMU — DYHKYIOHATLHOMY
yenmpi. Yloro po3mipy BiIMOBITAOTh MOBXHHI JBOX TPHUILIETIB, TOMYy B HBbOMY
BojgHOuac nmnepeOyBatorh naBa cycigni Tpuruietn 1PHK. B oxwniit  wactuni
¢dbyukionaasHoro 1eHTpy antukogoH TPHK Bmiznae komon iPHK, a B iHmmii
amiHokucioTa 3ButbHsAeThes Bl TPHK 1 crionydaersest (menTuanuii 38°130K) 3 1HIIIOIO

AMIHOKHCJIOTOXO.
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Man.  20.1.  B3zaemoois
monekynu  mPHK (1) 3
MOJIeKYN010 iPHK (2).
Anmuxooon  (3)  Mmorexkynu

mPHK 63aemo0ie 3 KOOOHOM
(4) monexynu iPHK: 5 -

amiHoKucioma, SKY
MPAancnopmye Monexyna
mPHK

Man. 20.2. Emanu
biocunmesy  oOinkie: I —
iniyiayis; Il — enoneayia, Il -
3a6epulenHss cuHmesy OLIKO80I
monexyu (mepminayis)

YBaxxkHo posrisHbTe ManmoHOK 20.2. Crodatky BiOyBaeTbCs MPOIEC Tak

komoH (AVYI) B3aemomie 3 antukomonom TPHK (VAILL). Ilpu npomy Benmka
cyOonuHUIT pUOOCOMH  TPUEAHYETHCS 70  Maloi. 3BEpHITH yBary Ha
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(dbyHKIIIOHATBHUN 1IEeHTp pudbocomH (1), B SKOMY OJHOYACHO MOXKYTh MepeOyBaTH JBi
mostekynu TPHK. Jlami mounHaeThess cam mporiec CHHTE3Y MOMINENTHIHOTO JaHITIora
enoneauis (I1). 1o GyHKIIOHAIEHOTO MEHTPY PUOOCOMH MiIXOIUTH JPyTra MOJIEKYJIa
TPHK (2). Ii antukomon (LIAY) B3aemomie 3 kxomonom iPHK (I'YA). Ilepma
monekyna TPHK 3amumrae dynkmionansHuil 1ieHTp pubocoMu. JIBa 3aimimku
aMIHOKHCIIOT 3a JIOTTOMOTOIO TIETITUTHOTO 3B'SI3KY CIIOIYYarOThCs Y AunenTun (4).
Pubocoma pobuUTh KpOK, IO JOPIBHIOE OAHOMY TpHIUIeTy. Jlo AinsSHKH
(YHKITIOHATBLHOTO TIEHTPY pUOOCOMH, SIKa 3BUTHHUJIACS, HAJAXOAUTH TPETS MOJICKYJia
TPHK (3). Antuxomon 1iei TPHK (VVYVY) B3aemomie 3 komonom AAA.
BinOyBaerbcs me onuH kpok pubocomu. Jlumentua (4) mepeHOCHUTHCS Ha TPETIO
aMIHOKHUCIIOTY 1 MOJeKyJa Oilka, IO CHHTE3YEThCS, CKIAJA€TbCi BXKE 3 TPHOX
3QIMIIKIB aMiHOKHCIOT (5).
3BEpHITh yBary: y Apyriil AUIAHII (YHKLIIOHAJIBHOTO WUEHTPY pubocOoMHU
Mosekyna TPHK BincytHs. Ile nmos'sizano 3 tum, mo tam nepedyBae tpuruier iPHK
VI'A, skuil p[ae curHan nOpo MNPUIIMHEHHS CUHTE3y OLIKOBOI  MOJIEKYJIH.
3aBepinyethes npouec 6iocunTesy mosiekynu oinka (111 — mepminayis), Konu Benuka
Ta Majla CyOOJHHUIIl PUOOCOM pO3'€IHYIOThCA Ta 3anumiaioTh Molekyny 1PHK.
Bonnouac 3BinbHst0TECS ¥ Mosiekynu TPHK (3) Ta cunte3oBana Mosekyna oi1ka (5).
Komu pubocoma mpocyBaerbes Brnepen y3aosx Monekymu 1PHK, ii micue
3acTymae Apyra, 3roJIoM TPETs, YeTBEPTA TOIIO 1 O10CUHTE3 HOBUX O1JIKOBUX MOJIEKYJI
TpuBae. KubkicTh pubOCOM, SIKI OTHOYACHO MOXKYTh OYTH pO3TAIIOBaHI HA MOJIEKYJI
1iPHK, Bu3Hauaetnscs ii pomxkunHoro. Kommiekc pubocoM, 00'eqHAHUX MOJEKYJIOIO
iPHK, Ha3uBaroTh noxipubocomoro, abo CKOpOUYEHO noaicomoro. TakuM YMHOM, Ha
OJTHIH TI0JTICOMI BOAHOYAC BIAOYBAETHCS CHHTE3 0araTb0X MOJICKYJI IIEBHOTO O1IKa.
Ha 3aBepmanbHOMY eTari CHHTE30BaHU O1710K HaOyBa€e CBOEI MPUPOIHOT
koH(popmarii. Y meit yac 3a y4acTi BiIMOBIAHUX (EPMEHTIB BIIIICTUIIOIOTHCS 3aiBi
aMIHOKUCIIOTHI 3QJIMIIKH, IO CKJIAy MOJEKYJIM MOXYTh MPUEIHYBATUCS HEO1IKOBI
ckianoBi (oprodocdarHi, KapOOKCHIIbHI Ta 1HINI TPYIH, BYTJIEBOAM, JIMIAA TOIIO).
JIumre micns nyx MporeciB MoJieKysa Oika ctae (yHKIIIOHATLHO aKTUBHOIO.
[Ipouiecu cuHTE3y OUIKOBHX MOJIEKYJ MOTPeOYyIOTh BUTpAT EHEprii, sKa
3BUIBHSETHCS TIPH po3iierieHH1 Mosiekyn ATO.

Knwouoei mepminu. I'eHeTHIHNNA KO, TPAHCKPHUIILis, TPAHCJIALIsA.

Kopomko npo zonoene

P OCHOBHI NPOIECH IUIACTUYHOrO OOMIHY — 1i¢ OlocHHTe3 OlJKIB,
BYIJICBOJIB, JIIMIJIB, HYKJICIHOBHX KHCJIOT. 3aMiHHI aMIHOKHCJIOTH 3JaTHi
CUHTE3yBaTH OPTaHi3MU JIIOJIMHU 1 TBAPUH, HE3aMIHHI — HAJAXOAATh J0 HHUX JIUIIE 3
ikero. PocnuHm Ta  mesKi  MIKpPOOpPraHi3MH  YTBOPIOIOTH yC1  HEOOXiAHI 1M
aMIHOKHCIIOTH.

P [eHeTWYHUN KOJ — CHCTEMa 3amucy TeHeTH4HOoi iHdopwMarii. [le meBHa
MOCJIIJIOBHICTh HYKJICOTH/IIB MOJIEKYJ HYKJIETHOBUX KUCIOT. BoHa BU3HAUae MOpsSAOK
pO3TalllyBaHHS ~ aMIHOKHUCJIOTHUX  3alUIIKIB Yy  MOJINENTUIHOMY  JIAHI[O31.
BractuBOCTI TEHETHYHOTO KOAY: BiH TPUIUICTHUN; Y TEHETUYHOMY KOJ1 € TPUILIETH,
AKl JAl0Th CUTHANU MPO IMOYATOK YU 3aBEpPIICHHS CUHTE3y OLIKOBOI MOJIEKYIH;
TeHETUYHUI KOJI HE MIEPEKPUBAETHCS 1 € YHIBEPCATIbHUM.
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P Ilepmwmii eran 610cHHTE3Y OLIKIB — 1€ TPAHCKPUIIIIIS: CUHTE3 MOJICKYJIH
1PHK na monekymi /JIHK B sapi.

P Jlami B 1uToIIa3Mi BiAOYBaIOTHCSA MPOIECH TPAHCIALI: MOCIIJOBHICTD
HykieotuaiB y moinekyn iPHK mepeBomuThcs B MOCHIIOBHICTH aMiHOKHUCIOTHHUX
3aJUIIKIB MOJIEKYJM Oinka, mo cuHTe3yeThes. CrodaTky Moisekyna ofHiei 3 20
aMIHOKHUCIIOT mpuennyerbes no neBHoi monekynu TPHK, mami iPHK 3B's3yerses 3
puOOCOMOIO, a 3TOJIOM — TaKOX 13 aMIHOKHCIIOTHUM 3aJIUIIKOM, MPUETHAHUM [0
neBHoi monekynmun TPHK. Ha macTymHmx eramax mMOMMNENTHIHWA —JIAHITIOT
MOJIOBXKYETHCS 3aB/ASIKM TOMY, 1[0 aMIHOKHCIIOTHI 3aJUIIKH MOCI1OBHO 3B'SI3YIOTHCS
MIJK CO0OI0 32 JIOIIOMOT'0I0 MIITHUX XIMIYHHUX (IICITHIHUX ) 3B'SI3KiB.

B I[lpouecu cuHTE3y MPUNHUHSIOTHCSA, KOJIH pruOOCOMa JOCITae TPHUILIETY,
KU CHUTHANI3ye TPO TNPUIMHEHHS CHHTE3Y NOJIMENTHUAHOTO JaHiora. Ha
3aKJIIOYHOMY €Tall CHHTE30BaHW OUIOK HaOyBa€ CBOEI MPUPOJHOI MPOCTOPOBOI

CTPYKTYpPH.

3anumanna 0aa camokoumpoato. 1. fxa ponv J[HK y 6iocunme3si 6inkig?
2. IlJo maxe cenemuunuil k00 i saxi uoeo eracmusocmi? 3. HAxi ocnoeni emanu
npoyecy 6Oiocunme3sy 0inkig? 4. AHxy ponv eidieparoms pubocomu 6 npoyeci
biocunmesy 6Oinkig? 5. AHAx eememuyna ingopmayis, saxkoodoeana 6 monexyuni JJTHK
peanizyemvcs nio uac cummesy 0inkosoi monexyau? 6. Yomy eenemuynuil koo €
HAOIIHUM?

§21.
OJHOMEMBPAHHI OPI'AHEJIN

* Enponsiazmarnuna citka (EC) ctaHoBuTh 00010 CHCTEMY MOPOXKHHUH Y
BUTJISIZII MIKPOCKOIIYHUX KaHAIBIIB Ta 1XHIX MOTOBIIEHb (TaK 3BaHUX IHUCTEPH).
HiameTp xaHamnbIliB cTaHOBUTH 50-100 HM, a uctepH — 10 1000 aM. Bonn oomexeHi
MEeMOpaHOI0 Ta CHOJYyYarThCs MK C€00010. PoO3pi3HAIOTE JBa  pI3HOBUAM
€HI0TIIA3MAaTUYHOI CITKH: 3€pHUCTY Ta He3epHHUCTy (Mait. 21.1).

Ha memOpanax zeprucmoi (epanynspnoi) EC posramoBadi pudbocomu. Ha
MeMOpaHax He3eprucmoi (azpanynapunoi) EC pubocomu BincyTHi. OOuaBa
PI3HOBHJIM €HJOTUIA3MATUYHOI CITKM MalOTh TICHI TPOCTOPOBI 3B'SI3KHM: iXHI
MeMOpaHu MOXKYTb 0€3M0CepeTHbO MEPEXOIUTH OJJHA B 1HIILY.

Opnna 3 ocHoBHUX (yHKINH 3epHuCcTOl EC — 3a0€3ne4eHHs TpaHCToOpTy OLTKIB
no KiiTHHI. YacTMHA CHUHTE30BaHMX y KIITHUHI OUIKIB BUKOPUCTOBYETHCS JUISL 1i
BJIACHUX TOTPeO, a YaCTHHA BUBOJUTHCS 32 MEXI KIITHHU. BUIKU CHHTE3yIOThCS 3a
ydacTi puOOCOM, SIKI MOXYTh pO3TAIIOBYBaTUCS B IIMTO30J1 Ta Ha IOBEPXHI
3epuucroi EC. ¥V ii mopoxxHuHax OUIKM HaOyBarOTh MPUTaAMaHHOI iM MPOCTOPOBOI
KOH(opmaIiii, 10 HUX MOXKYTh IIPUETHYBATUCS HEOUTKOBI KOMITOHEHTU. CHUHTE30BaHi
O1IKM BHUKOPUCTOBYIOTHCA MJIs MOOYJOBM IJIa3MaJIeMH Ta 30BHIIIHBOI MEMOpaHH
000JIOHKH s1/ipa B MEPi0Jl MK MOIJIAMUA KITITHHHU.

Ha memOpanax HeszepHuctoi EC CHHTE3yIOTBCS JiMiAH, BYTJEBOIW, TEBHI
TOPMOHH, II0 MOXKYTh HAKONMUYYBATHUCS B 11 MOPOKHHUHAX. Y LHMX MOPOKHHUHAX
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(HampuKJIan, y KIITHHAX I[I€YIHKA) HAKOMUYYIOThCS 1 3HEIMIKOKYIOThCA JesKi
OoTpyiHi crnoiyku. KpiM TOro, mOpOXHUHH CITKH M'SI30BUX KIIITHH, HEHPOHIB,
3aJI03UCTOTO EMITENII0 CIYTYIOTh BHYTPIIIHBOKIITUHHUM Jieno HoHiB KanbIiito.

* EC ¢ynkuionanbHo moB's3aHa 3 komiuiekcoMm [ompmki. Komiuieke, ado
anapat [oubIKi — o1Ha 3 yHiBepcalbHUX OpraHell KIiTHH eyKapioTiB. Ii 0CHOBHOMO
CTPYKTYpPHOIO OJUHHIICIO CIYTyE OUKMIOcOMa — CKYIMYEHHS OJHOMEMOpaHHHX
wiackux nuctepH. [lopyd 3 HUMH po3TalioBaHi MyxXupii Ta kaHaubli. Jlo ogHOTO 3
MOJIFOCIB KOXHOI 13 IUCTEPH MOCTIMHO HAAXOIATH IMyXHUPIl, SIKI BIJOKPEMIIOIOTHCS
Bil EC 1 MICTATH pedyOBHHH, IO TaM YTBOPHWIMCS. 3ITUBAIOYUCH 13 LIHCTEPHAMHU
KoMIuTekcy ['omb/IKi, 111 MyXHpIll BiAAAIOTh IM CBill BMICT. 3 1HIIOTO MOJIFOCA IUCTEPH
BIJIOKPEMITIOIOTHCSI ITyXUPIli, HATTOBHEH1 piSHI/IMI/I peuoBHHAMH (muB. man. 21.1).

Oynkuii xkomrmiekcy ['ombmxi pisHOMaHITHI. Hacammepen y uiit opraneni
HAKOMUYYIOTHCSA 1 TMEBHUM YWHOM 3MIHIOIOTBHCS JEAKl CHONyKH. PedoBuHH, sKi
HAJIMIIIN 10 IUCTEPH KOMIUIEKCY [ OMb/Ki, COPTYIOTHCS 3a XIMIYHUM CKJIQJ0M 1
MpU3HaYeHHsAM. BigcopToBaHi MOJEKYIH NEPEXOAATh 3 OJHUX LUUCTEPH 0 THIIMX 1
3roJIOM y BUIJISIAI MYXWUPINB, OTOUCHUX MEMOpPAHOIO, BIJIOKPEMIIIOIOTHCS Bij II€l
OpraHen.

BinokpemiieH1 myxupiii TpaHCHOPTYIOTHCA 3a JOMOMOT0I0 MIKpPOTPYOOUYOK 10
PI3HMX YAaCTHH KIIITUHH, 1€ MOXKYTh II€pEeIaBaTH CBiil BMICT 1HIIMM OpraHeiam, ado,
3JIMBAIOYMCH 13 MJIA3MATUYHOI0 MEMOPaHOI0, BUAAISIOTH HOr0 3 KIITHHHU.

Omxe, o1Ha 3 OCHOBHHX (DYHKINHN KoMmuiekcy [ oJibjuoki — HAKOIMYCHHS,
XIMIYH1 3MiHH 1 MTAKYBaHHS B MyXHUPIIl CHHTE30BAHUX PEYOBHH.

Kowmmneke T'onpmki O6epe ydacTh y (opMyBaHHI J130COM, fKI Yy BHIJISIL
MyXUPIIIB, OTOUEHUX MEMOPAHOI0, B1IOKPEMITIOIOTHCS BiJl I1€T OpraHeH.

. Jlizocomu — opranenu, siKi MalOTh BUTJISA MIKPOCKOMIYHHUX OTOYEHHUX
MeMOpaHoro myxupiiB giamerpoMm 100-180 amM. BoHM MicTSTh (QepMeHTH, 3AaTHI
PO3IICTUTIOBATH Tl YM 1HII CHONYKH (OUIKH, BYTJIEBOAM, JIMIAU TOIMIO). Y KIITHHI
MOXYTb OyTH Pi3HI BHUIU J130COM, SIKI BIAPI3HSIOTHCS OCOOJIMBOCTSAMH OYJIOBH 1
byHKIIMU.

Opni 3 J130COM, 3JIMBAIOYHCS 3 TMIHOIMUTO3HUMHU ab0 (haroluTO3HUMHU
MyXUpIAMH, OepyTh ydacTh y (GopMyBaHHI TpaBHUX Bakyodb (auB. mai. 20.1). [Tpu
IIbOMY aKTHUBYIOTHCA (DEPMEHTU 1 BMICT BAaKyOJi MEPETPABIIOEThCA. TakuM YUHOM,
Ji30cOMHU 3a0€3Meuyl0Th MPOLECH BHYTPIIIHBOKIITUHHOTO TpaBieHHs. Jlizocomu
IHIIOrO TUNY OEepyTh y4yacTh Yy MEPEeTpPaBICHHI OKPEMHUX YaCTHH KIITHHH, LIIHX
KIITUH a0o0 iXHIX Tpyn. BBaxaroTs, 10 11l J1130COMHU 3HUIYIOThH JAE(PEKTHI OpraHeH,
YILIKOJKEeH1 a00 MEpPTB1 KJIITUHHU, PyHHYIOTh JIMYUHKOBI OpraHi KOMax, 3€MHOBOTHUX
(HampuKIIa, XBOCTH Ta 3510pa MyroioBKiB 0e3xBocTux amdibiif) Toino.

Bakyousi — opraHenu KIITUHHU, SKI MalOThb BUIJISIT TOPOXHHUH, OTOYEHUX
MeMOpaHOIO 1 3aMMOBHEHUX PIAMHON. PO3pIi3HAIOTH Pi3HI BUIIM BaKyoJb. Y KIITHHAX
TBApUH TIOIIUPEHI MPAGHI 8AKYOJIL.

Bakyoni  pochunnux  KaimuH ~ yTBOPIOIOTBCA 3 MYXHPIIB,  SIKI
BIJIOKPEMJIIOIOTBCS Bl  €HJOIUIa3MaTHYHOI CITKW. 3rojJoM ApiOHI  Bakyoul
3JIMBAIOTHCSA B OUIbINI, SIKI MOXYTh OXOIUTIOBAaTH Maii’ke€ BECh OOCSAT LUTOIUIA3MHU.
BoHu 3anoBHEH1 KIITHHHUM COKOM — BOJHHMM PO3UYMHOM OPTraHIYHUX 1 HEOpTraHIYHUX
crioyk. Bakyoni mATpUMYIOTh TEBHHM pPIBEHb BHYTPIIIHBOKIITUHHOTO THUCKY
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(mypeopy), 3abe3neuyroun 30epekeHHs (OpMHU KJIITHH, MICTITh 3amacHi MOXKHBHI
PEUYOBUHU, KIHIIEBI IPOAYKTH 0OMiHY a00 MIrMEHTH.

Y KITHHAaX TPICHOBOJAHMX OJHOKTITHHHUX TBAapUH 1 BOJOPOCTEH €
CKOpOmuel 6axkyoyi — BKPHUTI MEMOpaHOIO MyXHpIll, 3/aTHI 3MIHIOBaTH 00'eM,
BUBOJITYM CBi BMICT Ha30BHI. TakuM YHHOM, CKOPOTIIMBI BaKyoOJii PETYJIOIOTH
BHYTPIITHHOKTITHHHUHN THCK, BUBOJISTYN HAJIJTUIIIOK BOJY 3 KJIITHHU 1 3amo0irarouu ii
pyrinyBanHI0. KpiM Toro, 111 opranenu 3a0e3neuyroTh BUBEICHHS JEIKUX PO3UMHHUX
MPOJIYKTIiB, MAIOTh 3HAYEHHS I Ta3000MiHY.

npouec darounTosy

CNoNyKu, ki
~ MaiTb OyTun
BUBEOEHI 3 KNITUHN

YTBOPEHHS
TPaBHOI
BaKyoni

KIr

nisocoma,

yTBopeHa KI uCTepHa 3

‘. Binkamn npsmye

Q.(' Bin, ENC no K

ninign, wo

YyTBOPUANCSH Ha —-@
He3epHUCTIN —
EMNC { &
ﬂ ” g WX 3epHucTa
N AP ' eHpgonnas-
‘ % | MaTuyHa
citka (ENC)

T

Man. 21.1. Cxema, wo inocmpye 6y008y ma ¢QyHKyii eHOONIa3mMamuiHoi
cimku (EC) ma xomnnexcy I'onvoouci (KT)

Knwuoei mepminu ma nonammsa. EHgoninazMaTuyHa CiTKa, KOMILIEKC
I'oaba:ki, JTizocomu.

Kopomko npo 2ono6éne

P V KIITHUHAX €yKapiOTIB € OpraHejad, OTOYEHI OJIHIEI0 MeMOpaHOoo:
eHJI0TUTa3MaTHYHA CiTKa, KOMIUIEKC, a0o anapat, [ oJ1bki, J1I30COMU, BaKyOJIl.

P EnjpomasMathyHa  CiTKa —  CHUCTEMa  IOPOXKHWUH Y BHIJISAIL
MIKpPOCKOIIIYHUX KaHAJIBIIB Ta IXHIX IMOTOBIIEHb. PO3pi3HAIOTH ABa ii PI3HOBUIM:
3epHUCTY Ta He3epHUcTy. 3epHucta EC Ha cBoix MemMOpaHax Mae pubOOCOMHM, OJHA 3
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il ¢yHKIiM — ygacTs y OiocuHTe31 OUIKiB. Ha MemOpanax Hesepuucroi EC pubocom
HEMae, 1 Ha HUX CUHTE3YIOThCS TN, BYTJIEBOAM, JESIKI TOPMOHHU.

P Kommuekc ["onb1Ki BKITIOYAE TUKTIOCOMY — CKYITYEHHSI TNIACKUX IIUCTEPH,
nopy4 3 SIKUMHU PO3TAIlOBaHl MyXHpIll Ta KaHaiblll. PYHKIIT KOMIUIEKCY [ ombmxi:
HAKONMYEHHS, XIMIUHI 3MIHM 1 MAKyBaHHS B MyXUPIl CHHTE30BaHUX peuoBUH. Kpim
TOTO, LA opraHena 3a0e3ledye CHHTE3 JEAKHX MoJlicaxapuaiB Ta Oepe ydacTh y
(dhopMyBaHHI JTI30COM 1 CKOPOTJIMBUX BAaKyOJIb.

B JlizocoMn — MIKPOCKOMIYHI MyXHpIll, MO0 MICTATh (pepMeHTH, 3AaTHI
PO3IIEIIIIOBATH PI3HI CIONYyKH, 3a0e3Meuyrodud MpPOIECH BHYTPIIIHbOKIITUHHOTO
TpaBneHHa. OfHi 1i30coMH OepyTh ydacTh y (OpMyBaHHI TPaBHUX BaKyoOJb, 1HIII — Y
nepeTpaBiICHHI OKPEMUX KOMIOHEHTIB KIIITUH, IUTUX KJIITHH a00 IXHIX TPYII.

P Bakyoni — mopoXHMHH, OTOYEHI MEMOpPAaHOIO 1 3alOBHEHI PiAMHOI0. Y
TPaBHUX BaKyOJISIX IE€PETPABIIOIOTHCS TOKHMBHI PEUOBMHU Ta MIKPOOPraHi3MHU.
Bakyoni poCIMHHMX KIIITMH 3allOBHEHI KIITUHHUM COKOM, iXHI ()yHKIII:
HiATPUMaHHS BHYTPIIIHBOKIITUHHOTO THUCKY, HAKOMUYECHHS 3alacHUX MOXHUBHHUX
PEYOBHH, MPOJIYKTIB OOMiIHY, MIrMEHTIB TOIO. CKOPOTIMBI BakyoJl IPICHOBOJAHHUX
OJIHOKJIITHHHHUX TBAapUH 1 BOJOPOCTEH PEryNIOl0Th BHYTPIIIHBOKIITUHHUN THUCK,
BHUBOJIIYM HA30BHI 3aiiBY PIJIMHY Pa30M 13 pO3UMHHUMH NPOAYKTaMU OOMIHY.

3anumannsa oaa camoxoumponio. 1. ki oonomembpanni opeanenu
mpanasomscsa 8 Kiimuunax eyxkapiomis? 2. IlJo cninbnHoco ma 6i0OMIHHO20 8
b6yooei ma ¢ynkyiax zeprucmoi ma HezepHucmoi EC? 3. Axi ocobausocmi
oyoosu ma gyuxyit KI'? 4. Axi ¢pynkyii nizocom y knimuni? 5. Axi eu 3naeme
suou eaxyoav? Axi ixui hynxyii?

§22.
JIBOMEMBPAHHI OPTAHEJIN: MITOXOH/JIPII TA IVIACTUIU

MitoxoHpii Ta TIACTHAM — OpraHeld KIITUH €yKaploTiB, MOBEPXHEBUM
amapar SKUX CKIJIAJa€ThCsi 3 JIBOX MEMOpaH, pO3AUICHUX MIXKMEMOpaHHUM
rmpocTopoM. BoHM mIpocTOpOoBO HE MOB'A3aH1 3 1HIMMMHU opraHenamu. L{i opranenu
OCepyTh y4acTh B CHEPreTUUHOMY OOMIHI.

« Mitoxonapii — opranenu KJIiTUH POCIMH, TpHOiB i TBapHH. Ix Hemae muIe
B OpraHi3MiB, SKi MEIIKalOTh Yy OE3KHCHEBOMY CEPEIOBHINI, — aHaepoois.
MitoXxoHapii CIYTYIOTh CBOEPITHUMH KIITHHHUMHU «TE€HepaTopaMu eHeprii». Bonm
MalTh BUTJIS KyJbOK, MaJUYOK, PO3TaTyKEHUX HHUTOK (3aBHoBxkKkd 0,5-10 MKM i
Oinbie). Unenmo 1ux opraHes y KIITHHAX PI3HUX THUITIB MOXKE KOJIMBATHCS Bia 1 110
100 000. BoHo 3anmexuTh BiJ TOrO, HACKUIBKA AKTUBHO BiJIOYBalOTHCS MpPOLIECH
O0OMIHY PEUOBHH 1 IEPETBOPEHHS €HEPTTIi.

BcepenuHy opraHenu — kpucmu (man.  22.1.). Kpuctu MaioTh B
OUCKOMOAIOHUX,  TpyO4acTMX  4YM  IUIACTUHYACTUX  YTBOPIB, IO  YacTo
po3ranykyrThcs. Ha moBepxHI KpPUCT, IO MEXYE 3 BHYTPIIIHIM CepeoBHUIIEM

KOMILTEKC (pepMeHTIB, HeoOXiaHuX it cuHTe3y ATD (man. 22.2.).
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BHyTpimHii npocTip MITOXOHAPIM 3allOBHEHUI HAIIBPIIKOI PEYOBHUHOIO —
mampukcom. Tam mictatecs pudocomu, monekynn JIHK, iPHK, TPHK Tomo Tta
CHUHTE3YIOThCSI O1JIKH, 1110 BXOASTH JI0 CKJIaAy BHYTPIIITHBOI MEMOpPAHHU.

OcHogHa ¢dyHkIis MitoxoHapiit — cuate3 AT®. Ileit nponec BinOyBaeThes 3a
paxyHOK eHeprii, sika BUBUIBHSAETHCS TMiJ Yac OKHCHEHHS OPTaHIYHUX CIOIYK Yy
mpoleci eHepreTHyHoro oOminy. Enepretnunuii oOMiH BigOyBaeThCs B TpH
MOCIIIOBHI €Tany: MATOTOBUMA, O€3KMCHEBHWM 1 KucHeBHWi. [lodaTkoBi peakiii
KHCHEBOTO €Taiy BiAOyBalOThCS B Mampukci, a HaCTyIHi, 30kpeMa cuatesy ATD, —
HA 8HYMPIUHIL MeMOPAHT MIMOXOHOPI.

Man. 22.2. Cxema
6yooeu AT®-comu —
Gdepmenmnozo

- — - -~ | komnaekcy, wo
Man. 22.1. Byoosa mimoxouopii : [ gdomoecpaghis, 3abesneuye  cunmes

3pobiiena 3a 00NOMOZ0I0 eneKmpoHHO20 Mikpockona; II —|° ~ exyr ATD: 1 -
cxema Oyoosu: 1 — 306uiwna memOpana; 2 — 6HYMPIWHA | AT@-coma; 2 -
membpana;, 3 — kpucmu,; 4 — mixememopannuil npocmip; 5 — | guympiuins
Mampuxc Mmemopana

o KniruHHe nuxanHs (KUCHEBHMH €Tall €HEPreTMYHOro OOMiHy, aepoOHe
JTUXaHHS ) — OCHOBHUI MpoIIec, SKUi BiI0yBaeThCa B MITOXOHAPISX (Man. 22.3). Bono
CYNPOBO/IKYETHCS HU3KOIO OKHCHO-BIIHOBHHMX peakiliii 3a ydacTi (epMeHTIB.
VYHaciI0K OpraHiuHi CHOJYKH OKHCHIOIOTHCS 10 KiHIEeBUX MpoAykTiB — CO; ta H70.
3aBISKH UM PEAKITISIM OPTaHi3M OTPUMYE 3HAYHY KUJTBKICTh €HEPTii, HEOOX1THOT IS
3a0e3MeUeHHs] JKUTTEMISIbHOCTI. binbima dvacTuHa 1i€i eHeprii 3amacaeTbcs B
xiMiuHuX 3B'a3kax Mojekyn AT®. KuchHeBuili eranm eHepreTMYHOro OOMIHY
MOJIMBUH JIMIIE 3a HAsABHOCTI KUCHIO. ToMy #oro iie Ha3uBalOTh aepoOHUM.
3aransHe piBHsHHS nporecy: 2C3HgOs + 60, — 6CO, + 6H,0 + 36ATD

YBaxxkHo posmisiabTe MamtoHok 21.3. YV miBid wactwri (I) BU Oauure
MITOXOHJIPiI0 B po3pisi. [IpsMoKyTHUK OXOrmitoe Ty ii 4acTuHy, Ae € 30BHimHS (1),
BHyTpilIHA (2) MeMOpaHu, a Takok MixkMmemOpanuuii mpoctip (3). Ha mpasiit uactuni
mamionka (Il) mokazaHo y cxemi po0OOTy JaHIIOTa TPAHCHOPTY EJIEKTPOHIB
(YTBOpIOIOTH TpaHCHOPTHI Ounku 7, 4, 8, 5, 9), skuil 3HAXOIUTHCS Y BHYTPIIIHIN
MeMmOpani MitoxoHapii. Crnonyka, mo3nadeHa sk HAJI*H, 3a ydacTti ocobimuBoro
(bepMEHTY OKHCHIOETBbCS 13 3BUIBHEHHSIM €JIeKTpoHiB (e7) Ta mporonie (H' ).
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Enextponu (e7), SkMM HajaHa €HEPTis, TPAHCIOPTYIOTHCS 3a Y4acTi MOOLIBHUX
OUIKiB-TIepeHOCHUKIB (4 1 8) Ha 30BHIIIHIO MOBEPXHIO MeMOpaHHU. TaM eJIeKTPOHH
MepPEeIArOThCA 0COONMBIN O1TKOBIM MOJIeKyJi (5), o 3a0e3nedye iXHIA MOJaTbITHA
TPAHCTIOPT JI0 OLIKOBOTO KOMIUIEKCY 9.

llosHna Ha36a HAJ (He ons 3anam'amoeyeanHsi) —
HIKOMUHAMIOa0eHiHOuHyKieomuo. L{s cnonyka ymeopioemuvcsa 3a paxyHox eHepeii
PO3Nady Op2aHiYHUX pedosuH Ha Oe3KUCHEeBOMY I KUCHEBOMY emanax eHepeemuyHo2o
0OMIHY.

[TpocainkyeMo MOJANbIINN HAMPSIMOK PyXy €JEKTPOHIB. SIK BM MOMITHIIH,
CJIEKTPOHU TIOBEPTAIOTHCS BCEPEOUWHY MITOXOHApPii. TamM BOHM B3aEMOIIIOTH 3
npotonamu (H) Ta OkcureHom 3 yTBOpeHHsSM Boau (6). A Tpu OIIKOBI MOJICKYJIH,
0 BXOJATH JO CKJIaay BHYTPIIIHHOI MeMOpaHd MITOXOHIAPii (BOHHM IO3HAaYeHI
uuppamu 7, 8 19) BUKOPUCTOBYIOTh YACTHHY 3BIJILHEHOT €HEPIii 1JIs epeKauyBaHHA
rioniB [igporeny (H') y mpocrip mik aBoma memOpanamu mitoxouzapii (3). Tak
BHHUKA€E Pi3HUIS KOHIEeHTpamii HoHiB H mo oOuaBa 00ku BHYTpINIHBOI MeMOpaHH
MITOXOH/IPII.

I 11

Man. 22.3. Cxema pobomu nanyio2a mpaHcnopmy eieKmpouie
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Man. 22.4. Monexyra | ™ixmembpaHHi HY
Gpepmenmy ATD-cunmemasu npocTp —
: , ; "
3abezneuyc cunmes ATD nio H* He
yac  KIMUHHO20 — OUXAHHSA : 3

(kucnesoeo  enepeemuunoco /
oominy): 1 — eHympiwHsa ﬁm miﬁn)m
memopana mimoxonopii: 2 — ||

MONEKyd binka, wo || ( !“‘”(!(!!I “! !!! !!I!!!I!m
3a6e3neyyc mpaHcnopm UoHie

HY y  midemembpannuil
npocmip Mimoxouopii: 3 — HAD"
ATD-coma, 0o ckrady sakoi

6X00UmMb NPOMOHHUL KAHAT | HAL - H
Gpepmenm ATD cunmemasa

AN
(ckopoueno — ATD-asza ) ") i

OTxe, HA 30BHINIHIN MOBEPXHI BHYTPIIIHHOI MeMOpaHU MITOXOHJIpii Oyze
30CepeKEHUI TIO3UTUBHUM 3apsifl, a OUTs BHYTPIIIHBOI MOBEpXHI — HeraTuBHUi. Lleit
HETaTUBHUN 3aps]] Haue «IIPHUBAOIIIOE» MPOTOHU 1 «3MYIIYE» iX MOBEPTATUCA IO
MaTpukcy. biiblia yacTMHa NPOTOHIB, SIKI MOBEPTAIOTHCS BCEPEIUHY MATPHUKCY
MITOXOHJIPI1, NUIIXOM AUQY31i TPOXOAiATh Kpi3b KaHaN Y MoJieKysi ¢pepmeHTy ATO-
cuntetazu (man. 22.4). lleit pepment Bignosigae 3a cuHte3 Monekyn ATO. Tlpu
noBepHeHHI HoHiB [imporeny (H') y maTpukc MITOXOHIpii 3BUIBHSETHCS EHEPTis,
AKa BUKOPHUCTOBYEThCA s cuHTe3y Moiekyn AT® 3 AJI® ta oprodocdarHoi
KHCJIOTH.

[Tin gac peakiiiii KHCHEBOTO €Talmy EHEPreTUYHOrO0 OOMIHY YTBOPIOIOTHCS
MOJIEKYJIA BYTJIEKHCIIOTO Tra3y.

[ToBHE OKHMCHEHHS MOXHBHUX peuoBUH (1-1 Monekynu rimoko3u) no HoO Tta
COy mig yac KIITHHHOTO JUXaHHS CYMPOBOJKYETHCS BUIUICHHAM KUIBKOCTI €HEpT1i,
noctatHboi st yrBopeHHs 38 wmonekyn AT®. Ilim yac 1mx mnepeTBOPEHb
BunsieTbess pubauzno 2800 k/[x eHeprii, 3 SKUX y BUTIIAII XIMIYHUX 3B'SI3KIB
mosiekyn AT® 3amacaerbcs npubnuzno 55 %, a 45 % — po3CiOeThCs Y BUTIISAL
Teria.

e [lmacTuam — opraHenu KIITHH POCIHH. BimomMo Tpu THNHM IUIacTua —
XJIOPOILJIACTH, XPOMOILIACTH, JIEWKOIUIACTH, SKI PIZHAThCA 3a 3a0apBIICHHSM,
oco0auBOCTAMH Oy0BH Ta QyHKIissMHU (Mat. 21.5).

Xnoponnacmu — nnacTUAM, 3a3BUYail 3a0apBieH]1 B 3e€J€HUN KOJIP 3aBISKU
HAsBHOCTI MIrMEHTY XJjiopodury. B KIiTHHaX MeBHUX Tpyn BOAOPOCTEH (UEpBOHUX,
OypHX TOIIO) IXHIN KOJIIP MOKE OYTH 1HIIIMM 3aBISKH HASBHOCT1 1HIITUX MITMEHTIB.
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Man. 22.5. Buympiwns 6yoosa xnoponaacma: I — ¢pomoepadhis, 3pobnena 3a
00NOMO2010 eleKmpOHH020 Mikpockona, Il — cxema 6yoosu: 1 — cmpoma; 2 — epanu
Mmunakoioie; 3 — 306HiuHA MemoOpana,; 4 — eHympiuiHsa memopana;

30BHIIIHSA MeMOpaHa XJIOPOIUIACTIB TIJaJIeHbKa, a BHYTPIIIHS YTBOPIOE
BUPOCTH, IO MOXYTh B Hei BiAOKpemitoBaTuch. Cmpoma — pedoBHHA, IO
3aIOBHIOE BHYTPIIIHINA MPOCTIP XJIOPOILIACTA. 3 BHYTPIITHROIO MEMOPAHOIO MOB's13aH1
CTPYKTYpH — muaxkoiou. 11e nnacki mucTepHy, OTOUCHI OJIHIEr0 MeMOpaHoro. Benuki
TUJIAKOIAM PO3TAIIOBAHI MOOJUHOKO, a JApiOHIII — 310paHi B 2panu, 1O HAraayrTh
CTOCHM MOHET. Y THJIaKoiaXx MICTATbCS OCHOBHI (XJIOpO(UIM) Ta JOMOMIXHI
(KapoTHHOIM) MITMEHTH, a TaKoX Yycl (epMEeHTH, HEOOXITHI JUIsl 3A1MCHEHHS
dborocunTesy. Y crpomi xisopomiactiB € wMonekynau JHK, pizui tunu PHK,
prubocomu, 3epHa 3aacHOIo MoJjicaxapuay (MepeBakHO KPOXMAIIO).

OcHoBHa (YyHKIIA XJIOPOIJIACTIB — 3A1cHeHHs (portocuHTe3y. Kpim Toro, y
HUX, K 1 B MITOXOHJpPIAX, HA MeMOpaHi TuiakoifgiB € AT®-comu Ta BiAOyBaeThCA
cunTe3 AT®. Takox y XJOpOIJIacTax CUHTE3YIOThCS AESK1 JMiau, O1IKM MeMOpaH
TUJIAKOi1B, (DEPMEHTH, SIK1 3a0€3MeUYyI0OTh peakiii (OTOCUHTESY.

Jeiikonnacmu — 06e30apBHI IJIACTUAM PI3HOMAHITHOI (QopMHU, B SKHUX
3amacaroThCs JIeAKl CIONYKH (KpOXMaib, OUIKH TOIIO). Xpomonaacmu — TIACTUIN,
3a0apBieHl B Ppi3HI KOJbOpH. BOHM HamaroTh IEBHOTO 3a0apBIICHHS IIEIFOCTKAM
KBITOK, IUIOJAM, JIMCTKaM TOIIO. BHyTpimHS MemOpaHa B JEHKOIJIACTIB 1

MKM) TTyXHPIIiB, OTOYEHUX JBOMA MeMOpanamu. Kpim Toro, niacmuou oono2o muny
30amHi nepemeopro8amucs Ha naacmuou inuwio2o. Jluie XpoMoIuIacTu He3JaTHi J10
MEePETBOPEHD, OO € KIHIICBUM €TarlOM ICHYBaHHS TIJIACTHI.

Xnoponnacmu ma Mimoxouopii, Ha BIAMIHY BIiJl IHIIAX OpraHen,
XapaKTepU3YIOThCSl TIEBHUM CTYIIEHEM aBTOHOMIi B KJIITHHI. BOHM MICTSTh BilacHY
cnaakoBy iH(opmariito — kibleBy monekyny JJHK, a Takox amapat, sikuii 3a1iicHIOE
CHHTE3 BIacHUX OUTKiB. Ha BiMiHY BiJ 1HIIUX OpraHes, MITOXOHAPIT Ta MIACTUANA HE
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BUHHUKAIOTh 3 1HIIUX MEMOpPAHHUX CTPYKTYp KIITHHH, & PO3MHOXKYIOTBHCS MUISIXOM
MOILTY.

* ®OTOCHHTE3 — 11€ IPOIIEC YTBOPECHHS OPraHIYHUX CHOJYK 3 HEOPTaHIYHUX
3aBJISKM TIEPETBOPEHHIO CBITJIOBOi EHEPrii B EHEPrilo XiMIYHUX 3B'A3KIB
CHUHTE30BAHMX  BYTJEBOJIB. bBiNbLIICTh aBTOTPOPHHUX ICTOT HAIECKUTH JO
(bOTOCHMHTE3YIOUMX OpraHi3MiB, a00 pomompoghie. Y KiaiTHHAX POCIMH (POTOCHHTE3

3a CBO€IO CTPYKTYpOIO BOHM HAaraaylTh T'éM TeMOrjo0iHy, aje B HHUX 3aMiCTh
@depyMy B LEHTPI MOJIEKYJIH PO3MILICHHH aTOM IHIIOTO JIBOBAJEHTHOTO METaly —
Maruir. Jlo ¢otorpodiB HajexaTh 3ej€HI, MypImypoBi OakTepii, miaHOOaKTepli Ta
POCIIVHHU.

Domocunme3 IPYHMYEMbCA HA RNOCAIO06HOCHMI OIOXIMIUHUX peaKyill,
no8'a3aHux 3 ymeopeHHAM 8y21e600i6 3 HeOP2AHIUHUX CHOJIYK | BUOLIEHHAM 6
ammocghepy MoneKynapHo2o KucHio (3a BUHATKOM (POTOCUHTE3YIOUMX OaKTepiii).

Y npomeci ¢GoToCMHTE3y B 3€JIEHMX pOCIMHAX OepyTh yd4acTh [IBI
dorocucremu — nepma (I) i apyra (1) (man. 21.6). @omocucmemoro Ha3UBaKOThH
CTPYKTYPHY OJWHHUIIIO, 110 CKJIAJAETHCS 3 MITMEHTIB Ta OLIKiB, Kl OEPyTh Yy4acTh y
mporiecax (OTOCHHTE3y 1 MICTIAThCA Y THJakoigax xJjoporiactiB. KoxxHa 13
dboTocucteM Mae CBiM (DYHKIIIOHATIBHO aKTUBHUN KOMIUIEKC — peaxyiiHuii yeHmp,
[0 CKJIAJA€ThCsl 3 MOJIEKYJ xyopodiny. ¥V peakiiiiHOMy ILIEHTpl €Heprisi CBITJa
BUKOPUCTOBYETHCS JJIA 3IIMCHEHHS MOJAIBIINX O10XIMIYHMX IIPOIIECIB CBITIOBOI
¢da3u porocuHTE3y.

O6uaBi doTocucTeMu pO3ICHI MPOCTOPOBO, ajie TOB'A3aHI MiIXK COOOIO
MEXaHi3MaMH MEePEeHECEHHs eIeKTpoHiB (Manl. 22.6). ¥ mporeci GOTOCMHTE3Y BOHU
3aImyCKaroThCs MOCIII0BHO.

doTtocunTe3 BiIOYBAETHCSA Y JIB1 (pa3u — CBITIOBY i TEMHOBY.

CaitTiioBy (pa3y HazBaHO Tak TOMy, IO 1i peakilii mepediraroTh JIUIe Ha
CBITJII y MeMOpaHax TUIaKoiaiB (IuB. Maj. 22.6). POTOCHMHTE3 OYHUHAETHCS 3 TOTO,
[0 CBITJIOBY €HEpPril0 TOTJIMHAIOTh XJOpOodiM 3 peakiHUuX IEHTPIB
gomocucmemu I i pomocucmemu II. IxHi enextpoHu 30yIKYIOTHCA i, MAIOUH
Oarato eHeprii, NepefarThbCcsi CHUCTEMOI0 MEPEHOCHUKIB 000X (QoTocucTeM, sKi
CIIAYIOTh OAWH 3a OJHUM. A y MOJEKYJT XJOpO(DUIB 3 peakIiiHUX LEHTPIB
MOSBIAIOTHCSA BAKAHTHI MICIIS.

OnHovacHO BIIOYBa€EThCS homoiz 600u (PO3Kiiajl BOJU HA CBITII 0COOJIHUBOIO
(epMEHTHOIO CHUCTEMOIO) 3 YTBOPEHHSIM 4YOTHPbOX HOHIB ['iAporeHy, 4oTupbox
CJIEKTPOHIB Ta MOJIEKyJIIpHOTO KUCcHIO: 2H,0 — 4H™ + 4¢ + Oy,
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LMK BioXiMiYHMX

peakLujit TEeMHOBOI

asu
CTpoMa xsioponiacra o i
OH- H ALD*

H+
H* dotocuctema | HAL®" [HAOD-H

@

Man. 22.6. Cmpykmypu, axi 3abe3neuyiomv Gomocunmes. I -
Gomocunmesyroua pocauna; Il — 3piz uepes nucmkosgy naacmunky. cmosnuacmi (1)
ma 2ybuacmi (2) knimunu, 6 AKUX posmauwiogawni xaoponaacmu, Il — eHympiwins
b6yoosa pocaunnoi knimunu; IV — demani 6y0os8u xnoponiacma: okpemi muiakoiou
(4) ma epanu (3); V — npoyec nepenecents eiekmporis nio uac pomocurmesy

Kucenp Haaxomute A0 atmocdepu, #onu [imporeHy 3anuInaroTbCsl B
TUJIAKOiNl, a €NEeKTPOHU IEPeNaloThCcsd Ha BAaKAHTHE MICLE Y PEakIifHOMY LEHTpI
dotocuctemu II. Sk 3ramyBanocs Buie, 1€ MOXJIUBO TOMY, IO 32 PaXyHOK €Heprii
CBITJIa 30yIKEHI EJIEKTPOHM MOKUAAIOTh MOJEKYyIy XJIopodily 3 peakiiitHOro
nentpy ¢orocucremu II. Enextponu, sxkuM HamaHa 0JaTKOBAa  €HEPTis,
CJICKTPOHTPAHCIIOPTHUM  JIAHI[IOTOM  [EPEHOCAThCS Ha BaKaHTHE MicLe Y
peakuitHoMy 1eHTp1 poTocucTemu .

30ymkeHi MoyieKynu XJopodidy 3 peakiiiiHoro meHTpy ¢otocuctemu |
TaKOXX TMEpPEelaloTh CBOI €JNEeKTPOHM Ha HHU3KY NEPEHOCHUKIB. TakuMm YMHOM,
CJIEKTPOHM, SIKUM HaJlaHa JI0IaTKOBA E€HEPris, €JIeKTPOHTPAHCIOPTHUM JIAHIIOIOM
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NEPEHOCAThCS Ha 30BHIIIHIO TMOBEPXHIO MeMmOpaHu Twiakoina. TyT BoHH
B3a€MOJIIOTh 3 TMpoTOHaMH [igporeHy oOcCOOJMBOI OpraHi4HOT CHOJYKH 31
ckopoueHoto Ha3Boro HAJI®®, Bimunommoroun ii o HAJId<H. Ls cmomyka Oepe
y4acTh y peakKilisaix TeMHOBOI ¢a3u (OTOCHHTESY.

TpaHCTIOPT €NEKTPOHIB Yy CBITJIOBUX PEAKILISAX CHPSIKEHUH 3 MEPEHECEHHSIM
Kpi3b MeMOpaHy THJIAKOiqiB HOHIB [iporeHy BiJ 30BHIMIHBOT MOBEPXHI MEMOpaHU
70 BHYTPIIIHBOI. YHACTIIOK IHOTO HAa MeMOpaHi THJIAKOIMIB 3pOCTA€ PI3HULS
CJICKTPUYHHUX TOTEHIIaNiB: Ha i1 30BHIMIHIA MOBEPXHI HAKONUYYETHCS HETaTUBHUMN
CJICKTPUYHHM 3apsij, a Ha BHYTpIlIHIA — nmo3uTuBHUU. KpiM Toro, mo obunsa Ooku
MeMOpaHU BUHUKAE PI3HUII KOHIIEHTpaii HoHiB ['igporeny.

Y wmemOpaHi THIakoiniB, MOAIOHO BHYTPIIIHI MeMmOpaHi MITOXOHAPIH,
posTamoBana  QcoOmuGq.... hepmenmua....cucmend. . (ATP-coma), 3aBadku  sAKid
cuHTe3yI0Thcst Moiekysi AT®. Ile BinOyBaeThest BHACHTIOK TOTO, 110 HoHu HY yepes
kaHa y AT®-comi, aka 3abe3neuye cuHte3 AT®, nepeHocATbCsl 3 BHYTPIIIHBOL
MOBEpXHI MeMOpaHHM TWJIAKOIAiB Ha 30BHImHIO. [Ipm mpomy motik i#oHiB HY
BHUBUIbHSIE MIEBHY KIIBKICTh €HEPTIi, IKa i BUKOPUCTOBYETHCS 11 cuHTE3y ATO.

Peakuii memnoeoi azu Gomocunmesy BiIOYBAIOTHCA y CTPOMI
XJIOporuiacTiB 0€3 yd4acTi CBiTJIa LUI0A000BO. BOHM MOYMHAIOTBCA 3 TOrO, IO
ocobnuBa cnoiiyka (puOynbo3obidocdar) dikcye monekyny CO,. VY mporeci
MOAAJIBIIMX 010XIMIYHHMX MEPETBOPEHb CUHTE3YEThCS MOJIEKYJa IIFOKO3H 200 1HIIUX
MOHOCaxapHaIiB.

Ha Bci 111 mporiecu BUTpavyaeThesi €HEPTis, 1110 3amaciacs y XiMIYHUX 3B'A3Kax
ATO®. V peakiiisix TeMHOBOI (a3u BukopuctoByeThes 1 HAJIDH. J{ns nepeTBopeHHS
mectu moJiekyn CO; Ha monekyny rmoko3u (CsHi2Os) BuTpauaerbest 18 momekyn
AT® Tta 12 monekyn HAJI®*H. Yepe3 HU3KY NOCHITOBHUX pEakiiii 3a ydacTi
cnienudiuHux GEepMEHTIB YTBOPIOIOTHCA IIFOKO3a T 1HIIII MOHOCAXapHUIH:

6CO; + 24H* — CgHi120s + 6H,0. 3rogoM 3 HUX CHHTE3YIOThCS
noJricaxapua (HanpuKiam, KpoXMalb, IENF0103a TOIIO).

* 3HaueHHs GoTOCHHTEe3y IS iICHYyBaHHA Oiocdepu. 3aBIsKu LOMY IPO-
mecy (oTocuHTE3yr0Ul OpraHi3MH BIIOBIIOIOTH CBITJIOBY eHeprito CoHis 1
MEPETBOPIOIOTH 11 HA €HEPril0 XIMIYHUX 3B'A3KIB CHHTE30BaHUX BYTJIeBOMIB. Komwm
opra”izMu-rerepoTpodgu (TBapuHH, TPUOU TOINO) CHOXKHUBAIOTH >KUBHUX aBTOTPO(QIB
a00 TXHI pemITKd, TO Pa3oM 3 DK OTPUMYIOTH 1 HAKOMWYEHY B HIA eHeprito. Tox
icHyBaHHs Oiochepu MoxiHBe came 3aBasku (porocuHTedy. Ha mouaTky MuHYyIoro
CTOJITTSI OyJI0O OOTPYHTOBAHO NOJIOHCEHHS NPO KOCMIUHY POIb 3eeHUX POCIUH. 3eJeHl
pocivHUA 1 IlaHOoOakTepii, BOWMparOYuM BYIJICKUCIMA Ta3 1 BUAULIIOYM KHCCHbD,
MIATPUMYIOTh CTAJINN TA30BUN CKJIa] aTMOC(EPH.

MlopiuHo 3aBagkM (HOTOCHHTE3y Ha 3eMJyl YTBOPIO€TbCs MNpubmmzHo 150
MJIpJT TOHH BYIJIEBOJIIB 1 BHAUIAE€ThCA oHaA 200 Mip TOHH ra30mno1i0HOTO KUCHIO,
AKUW 3a0e3neuye AWXaHHsS BciX opraHiamiB. Kpim Toro, mig Ai€r0 KOCMIYHUX
MIPOMEHIB KHCEHb TMEpPeTBOPIOEThCA Ha 030H (O3), skuii GopMmye 030HOBUM IIap
(expan) atmocdepu. BiH moriamHae KOPOTKOXBHIIbOBI (YJIbTpadioyieTOBI) KOCMIYHI
MIPOMEHI, SIK1 3ryOHO A1I0Th Ha )KUBY MaTepito.
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Knwuosi mepminu ma nouammsa. Kpucrtun, AT®D-comm, Jamenn,
THJIAKOIAH, TpaHu, ¢ororpodui Ta xemorpodHi opranizmMu, CBiTIIOBa Ta
TeMIoBa (pa3u (POTOCUHTE3Y, 030HOBHH LIAP.

Kopomko npo conoene

P MiTOXOH/IPIi Ta MIACTUAM — OPTaHENH KIITUH €yKapioTiB, MOBEPXHEBUN
amapar SIKUX CKJIaJIa€ThCs 3 IBOX MEMOpaH.

P 30BHINHA MeMOpaHa MITOXOH/Pili TaJeHbKA, a BHYTPINIHSA YTBOPIOE
BrUHM BCepenuHy — KpucTu. Ha moBepxHi BHYTpilIHBOT MeMOpaHu € rpubornoaiOHi
yrBOopu — AT®-comu, sIKi MICTATh KOMIUIEKC (PEpMEHTIB, HEOOXIAHUX ISl CUHTE3Y
AT®. BuyTpimHiii npocTip MITOXOHAPIN 3allOBHEHUI HAMIBPiJKOIO PEYOBUHOIO —
MaTpukcoM, Jie Mictatbesa pudocomu, monekynu JTHK, iPHK, TPHK Tomro. OcHoBHa
bynkis miToxoHpiit — cuate3 ATO.

B Enepecemuunuil 0OMiH OXONIIOE MPU HOCHIO0BHI emanu. Ni020MO8YUL,
besxuchesuti i xuchesutl (kiimunne ouxauwns). Ha Oe3kMCHEBOMY eTami OpraHivHi
pEUOBHMHU (TJIIOKO3a) OKHUCHIOIOTBCS JO TMPOCTIMIMX PEUYOBUH (JABOX MOJIEKYJ
MOJIOYHOI KUCJIOTH). [Ipy 11bOMy YacTHHA €Heprii pO3CIIETHCS Yy BUIJIAI TeIula, a
YaCTUHA — BUKOPUCTOBYETHCS ISl CUHTE3Y 2-X MOJIeKysn ATO.

» Knimunne oOuxanna BiIOYBAa€TbCS B MITOXOHJPISAX, Yy BHYTPILIHIX
MeMOpaHax sKuUX cuHTe3yeTbcsi AT®. VYHacHiJIOK OKUCHO-BITHOBHMX peaKIii
OpraHi4Hi CIOJYKH, Kl YTBOPHIKCS Ha O€3KHUCHEBOMY €Tall, OKUCHIOIThCS 10 CO;
ta HO. OKuCHEHHS HBOX MOJEKYJI MOJIOYHOI KHCIOTH CYNPOBOJKYETHCS
BUJIUICHHSIM €HEprii, JocTaTHRO1 111 yTBopeHHs 36 monekyn AT®. Ilig yac nmx
MEPETBOPEHD 3aMaca€eThesl MPUOIU3HO 55 % eneprii, a 45 % — pO3CIIOETHCA Y BUTIISII
Teruia. TakuM 4YUHOM, €HEeprii, sika BUIUISETHCS BHACIIIOK TMOBHOTO PO3MICIIICHHS
OJIHI€1 MOJIEKYJIU TJIFOKO3H, BUCTaua€ Ha yTBOpeHHs 38 Monekyn ATO.

# Ilnactuam — opradend KIITAH pOCAWH. Tpu TUMM TUIACTHA —
XJIOPOIUIACTH,  XPOMOIUIACTH,  JICHKOIJIACTH  —  PI3HATBCS  3a0apBIICHHSM,
0COOIMBOCTSIMU OYZI0BH Ta (PYHKITISIMH.

P Xioponnacmu — TnACTUAM 3€JIEHOTO  KOJBOPY, SKUWA 3YMOBJIEHUU
MirMeHToM xJjopodiaoMm. Y HuX BiOyBalOThCs mporecd (HOTOCUHTE3Yy. 30BHIIIHS
MeMOpaHa XJIOPOILJIACTIB TJ1aJIeHbKa, a BHYTPIIIHS yTBOPIOE BUPOCTHU, CIPSMOBaHI
BCEPEIMHY CTPOMHU. 3 BHYTPIIIHBOIO MEMOpPAHOIO TIOB'S3aHl THJIAKOIIH, 5Kl
HarajJyloTh CIUIONIEHI NHUCTepHU. BoHWM 3i0paHi B TpaHU Ta MICTATH MITMEHTH
(30kpema, xsopodisin) Ta pepMeHTH, HEOOXITHI JUTSI 3A1HCHEHHS (DOTOCHHTE3Y.

P Xnoponnacmu ma mimoxouopii, Ha BIAMIHY BiJ IHIIUX OpTaHeN,
XapaKTepU3YIOThCSl MIEBHUM CTYIIEHEM aBTOHOMII B KJIITHHI. BOHU MICTATH BiacHy
cnaakoBy iH(popmarito — kubLeBy Mosiekyiny JIHK, a takox amapart, sikuit 3a1iicHIOE
CUHTE3 BlIacCHUX OUIKiB. Ha BiMIiHY BiJ IHIIUX OpraHeN, MiITOXOHJIPii Ta TJIACTHINA HE
BUHHUKAIOTh 3 1HIIUX MEMOpPaHHUX CTPYKTYP KJIITHHHU, @ PO3MHOXYIOTHCS MIJISTXOM
MOILTY.

P Cepen aBTOTpOGHUX OPraHi3MiB PO3PIZHIIOTH XemompodHi (XeMOoTpodu)
1 gomompognui (pororpodu). Ilepun st CcHUHTE3Yy OpraHIYHUX PEUOBUH
BUKOPUCTOBYIOTh €HEprilo, sKa 3BUIbHAETbCS MiJ 4Yac OKHUCHEHHS JIESIKUX
HEOPTaHIYHUX CTOJYK, IPYT1 — BAKOPUCTOBYIOTh €HEPIiiO CBITIIA.
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P B eykapioTiB ¢pomocunmes BiOyBA€THCS B XJIOPOIIACTaX, K1 MICTSAThH
dboTocuHTE3yI04l MIrMEHTH — XJIopodinn. Y mpoueci GOTOCHHTE3Y B POCIUH OepyTh
yaacth aBi (orocucremu — mepma (I) 1 apyra (II). Koxxna mae cBifi peakiiiHmiz
IIEHTP, M0 CKJaay SKOTOo BXOASATh Moyiekynu xiopodiry. Ilpomec doTtocunTtesy
BiI0yBa€THCS B ABI (Da3u — CBITIIOBY 1 TEMHOBY.

B Csimnosa ¢hasza BinOyBa€ThCS JNHINE HA CBITJII B MeMOpaHaX OCOOJIMBUX
CTPYKTYP XJIOPOILIACTIB — THIaKoiaiB. OCHOBHI MPOIECH CBITIIOBOI (Da3u: yIOBIECHHS
KBaHTIB CBiTJa MoJieKynamu xjopodiny; cunte3 AT®; ¢oromni3 Boau; BUIAICHHS
MOJICKYJIIPHOTO KHCHIO Ta BiJHOBJICHHsI 0c00MBOi criosrykn — HA J[®.

B Ilporiecu memnosoi ¢hazu AOKamMi30BaHI y CTPOMI 1 MOXKYTh Tiepebdiratu
6e3 cBiTia. Y TemMHOBIM (a3l 3a paxyHok ¢ikcamii CO, Ta BUKOPUCTaHHS €HEPTii
ATO® y mporueci MUKITIYHUX O10XIMIYHUX PEAKIii CHHTE3YIOThCS BYIJIEBOIH, SK-OT
TIII0KO3a.

» 3HavenHs ¢orocuHTe3y. DOTOCHMHTE3YIOUl OpraHi3MH BIIOBIIOIOThH
CBITIIOBY eHeprito COHIS 1 MEepeTBOPIOIOTH 1i HAa EHEPril0 XIMIYHUX 3B'SI3KIB
CUHTE30BAHMX BYIJIEBOAIB. LI CHONYKH CHOXUBAIOTH OpraHi3MHU-TeTepoTPOdHU.
3esieHl pOCIMHM 1 IiaHOOaKTepii, BOMpaloun BYIJIEKUCIUM ra3 1 BUAUISIOYN KHCEHbD,
MIATPUMYIOTh CTalMil Ta3oBui ckiaj arMocdepu. Ilig ai€r0 KOCMIYHMX MPOMEHIB
KHCEHb IEpEeTBOPIOEThC HAa 030H (O3), Akui (popMmye 3aXUCHUI O30HOBHH IIap
(expan) atmocdepu.

3anumanna ona camoxkoumponrw. 1. lka 6yoosa nosepxnesozo anapamy
MimoxoHOpiu i naacmud? 2. Ax O6yoosa mimoxoHOpiitl nos'szama 3 IXHIiMU
Gyukyiamu? 3. Axki éu 3naeme munu niacmud? 4. Axa 6yoosa xaoponiacmig?
5. Axi ¢yuxyii xnoponaracmu euxkonyroms y xiimuni? 6. Yomy ¢ynkyionyeanms
MIMOXOHOPIU | XAOPONAACMIE V KIIMUHI 8IOHOCHO He3danedxcHe 610 IHWUx ii
cmpykmyp? 1. Axi ymosu 30iticnenus kiimununoz2o ouxanua? 8. CKinbku Mmonexyn
AT® cunmesyemovcs nio uac KucHeso2o emany enepeemuuno2o oominy? 9. 3azanvha
xapaxkmepucmuxa gomocunmesy. 10. Ak iodoysaemvcsa gpomocunmes? 11. Il]o 6u
3uaeme npo ¢gomo cucmemu? 12. Ilopisnaiime ceimnogy i memnosy asu
gdomocunmesy.
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TEMA 2. KJIITUHA SK HIJIICHA CUCTEMA. TKAHUHHA

8§ 23.

IMPOKAPIOTUYHA KJUIITUHA SAK HIJIICHA CUCTEMA

3anexHO BiJ pIBHA Oprasizamii KJIITHHH 1 HasBHOCTI siipa yCl OpraHi3MH
MOJISIOTH HA MPOKAPIOTIB 1 €yKapioTiB (POCIUHU, TPUOU, TBAPUHU).

* CnaagkoBuii marepian mnpokapiotiB. KiiTHHM NpokapioTiB HE MarOTh
c(hopMOBaHOTO szpa. [XHiil cIagKOBHMIA MaTepiaa He BiTOKpPEMIIEHHH Bi IIUTOMIa3Mu
MeMOpaHOIO Ta MpeACTaBIeHUI KinblienoAioHo0 Monekynoro JTHK.

JlingHka TWTOIUTa3MH, B SKIM pO3TAlllOBaHWN CHAJAKOBUH  MaTepial
MIPOKapiOTiB, MA€ HA3BY A0ePHA 30HA, A00 HYK1€e0i0.

VY muromnazMi 0aratboX KIITHH OAakTepii, KpIM HYKJIEOily, € KUIbIEBI
monekynmu JIHK — maazmiou. Bonu nictanm Ha3By MO3aXpOMOCOMHHX (DakTOpiB
cnaakoBocTl. Bim  Ha®opy  mimasmig — 3aleXuTh  3[aTHICTb  IPOKAPIOTIB
MPUCTOCOBYBATUCS JI0 3MiH HaBKOJIUIIIHBOTO cepenoBuia. Hanpuknaza, cTiMKIiCTh 10
MEBHUX aHTUO10THKIB.

* Po3mHOxkeHHsT mpokapioTiB. KIiTHHH NpPOKApIOTIB PO3MHOKYIOTHCS
HECTAaTEeBUM IUJISXOM: IMOJIJIOM HAaBMUI, 3pijika — OpyHbKyBaHHsAM. [lepen mosimom
cnaakoBuii  matepian  kmituHEM  (Mosekyna JIHK) moaBowetses.  Kiituna
BUJIOBXKYETHCSI, a TIOTIM YTBOPIOETHCS TONEpPEYHa MEPEropoKa, 110 HIOU «BPOCTAEN
BcepennHy KMTHHU. Ilicis 1boro ModYipHI KIITHHH PO3XOAATHCS. SIKIIO BOHHU
3QJIMIIAIOTHCS CIIOYYEHUMH M1k CO00I0, TO YTBOPIOIOTHCSI KOJIOHIT y BUTJISAJI TPOH
(cTadi710KOK), HUTOK (CTPENTOKOK) TOIIO.

3a HAacTaHHS HECHPUATIMBUX YMOB Yy JEAKUX IPOKAPIOTIB BiOyBAETHCS
cnopoymeopennsa. llpu 1bOMYy 4YacTHMHA [MUTOIUIA3MU MATEPUHCHKOI KIIITUHU
BKPHBAETHCSI 0araTomapoBO OOOJOHKOIO, YTBOPIOIOUU CIOPH, K1 B CIPUSTIMBUX
YMOBaX «IpOPOCTarOTh». JlesiKi MpoKapioTH 3AaTHI 10 iHyucmysanna. [lpu upbomy
IIUTHHOIO O0OJIOHKOIO BKPHUBAETHCS BCs KIiTHMHA. [[ucTh mpokapioTiB CTiiiki 10 i
pamiaiiii, BUCYIIyBaHHS, aje, Ha BIAMIHY BIiJl CIOp, HE3JaTHI MEPEHOCHUTH IO
BHUCOKHX TeMmIiepaTyp. KpiM nepeHeceHHs nepiojiiB HECIPUATIUBUX YMOB, CIIOPH Ta
IIMCTH 3a0€3MeYyI0Th MOMMPEHHS MPOKAPIOTIB: 3 BOJOI0, BITPOM YH 32 Y4acTl 1HIIUX
OpraHi3MiB.

Knwuosi mepminu ma  nonammsa. IIpokapiorn, KoH'toramis,
CIIOPOYTBOPEHHS, iIHIIUCTYBAHHS.

Kopomko npo 2onoene

P KiiTuHM 0OpokapioTiB — HE MaloTh fAIpa Ta 0aratbox OpraHesn
(MITOXOHIpIHA, TIJIACTU[, €HIOIUIA3MATHUYHOI CITKH, KOMIUIEKCY [ OibKi, J1130COM,
KJIIITUHHOTO IEHTPY TOI0). [IpokapioTu — OAHOKIITHHHI OPraHi3MH, KIITHHHU SIKUX
Micasl MOAUTY YacTO 3aJIMIIAIOTHCS CHOJyYEHHMMH CBOIMHU CTIHKaMH, YTBOPIOIOUU
KOJIOHI].

P 3aMicTh siiep y KIITHHAX MPOKApIOTIB € siACPHI 30HU — HYKJICOIAH, e
po3TamoBaHuil cragkoBuii Marepian — kuibleBl moisekyiaun JIHK. Kpim Toro, y
IIUTOIIA3M1 TpPaIUIOThC HeBenuki KuibleBl Mosiekynu JIHK, mo3axpomocomHi
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(akTOpH CMAJAKOBOCTI — IJIa3Migu. BOHW 37aTHI TOJBOIOBATHCS HE3aJEKHO Bij
monekyn JHK sneproi 30HM.

P KiniTuHH 0poOKapioTiB PO3MHOXKYIOTBCA TOJIJIOM HaBOUI, 3piAka —
OpyHbKyBaHHSIM. JlJi1 AeIKuUX BUAIB BIIOMHUH Mpoliec KOH'IOTalii, MiJ 4Yac SKOi
KIiTuHA  0OMiHIOIOThCS Mojekynamu JIHK. Cnopu Ta nwmctu 3abe3medyroTh
MpOKapioTaM MepeKUBAHHS HECTIPUATIMBUX YMOB Ta MOIMIUPEHHS B Oi0cdepi.

3anumanus 0na camokoumpoaw. 1. Ax posmnoscyromocsa npokapiomu?
2. llJo Bu 3maeme npo cnaokosuti anapam npoxapiomig? 3. Axi @yuxyii
guKoHyromv naazmiou? 4. fHxe 3umauenmns npoyecié cnopoymeopeHHs ma
iHYyucmyeanus 6 npokapiomig?

§ 24.

OCOBJIUBOCTI OPTAHI3AIIIl KAPIOTHITY

PI3BHUX OPT'AHI3MIB

OCHOBHUMH CTPYKTYPAMH SIIPA, B SKUX MICTUTHCA T€HETUYHUN MaTepial, €
xpoMmocoMu. O3HaAHOMHUMOCS 3 IXHBOIO OY/I0BOIO.

* bynoBa xpomocom. [ToMiTUTH XpOMOCOMHU, MIAPaxyBaTh iXHIO KUTBKICTh Ta
PO3IIIAHYTH OCOOJIMBOCTI IXHBOI OYJOBH 3a JOMOMOI'OK MIKPOCKOTAa MO>KHA JIMIIE
M 4Yac MOJAUTY KIITHHH. Y TepioJl MDK MOCIIIOBHHUMH IOJiJIaMHd XPOMOCOMU
PO3KPYUYIOTHCS 10 HUITOK XpOMaTHHY.

OcCHOBY XpOMOCOMHU CTaHOBUTH JABoJiaHItoroa mojiekyna JJHK, 3B's3ana 3
saepuumu Oinkamu (Man. 24.1). SlnepHi OUIKM YTBOPIOIOTH OCOOJMBI CTPYKTYPH —
HYKJ1e0comu, HaBKOJIO sIKUX Hade HakpydeHl HuTku JIHK.

Koxna xpomMocoMa CKIIaJa€eThCsl 3 JBOX IMO3/IOBXKHIX YACTUH — XpPOMAmuo,
AK1 3'€IHaHI M1k COOOI0 B MICIIi, IKE HA3UBAIOTh 30HOI0 TIEPBUHHOI MEPETSHKKHU (Mall.
24.2). BoHa mopinsie XpOMOCOMH Ha JBl JIISHKM — niewi. Y 30H1 TEPBHHHOI
MEPETSHKKU € JUITHKAa XPOMOCOMH 31 CHEenH(pIUHOI CTPYKTYpOrO, IO 3'€IHYE
CECTPUHCHKI XpOMaTH/IH, — yenmpomepa. Ha Hili GopMyIOoTbCst OLTKOBI CTPYKTYpU —
KiHemoxopu.
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XpomMocoma

HyKJleocoma

> AN\

monekyna JHK

o -

ALOEPHI
Binku rnjeye XxpomMocomu XpomaTtnau

Man. 24.1. Bzaemooisn si0epHux Oi1Ki6 Man. 24.2. @omoepagin xpomocomu,
ma wmonekyn JHK y cknadi numku | 3pobnena 3a 00ONOMO2010 eleKmpOHHO20
XPOMAMUHY Mmikpockona — (1). Cxema  6yoosu
xpomocomu (2)

[lin yac moauly KIITHHM A0 KIHETOXOpAa NPUEIHYIOTHCS HUTKUM BEpPETEHA
MOJTiTy, IO 3a0e31euye BIOPSAKOBAHUEN PO3MOILT XPOMOCOM (TOYHIIIE, Xpomamuo)
MIDXK JOUYIPHIMU KIIITUHAMH.

Koxna 3 xpomarug mictuth nmo Mosekynl JHK 3 mopibnum nHabGopom
cnagkoBoi 1HMopMmamii. Ilig yac moAuly KIITUHH XPOMATUIXA PO3XOMSITHCA 10
JOYIpHIX KJIITHH, a B TEpioJ MK JBOMA MOAUIAMU — YHCJIO XPOMaTHZ 3HOBY
noaBoroeThesi.  Ile  BimOyBaerhcsi  3aBasiku  3matHocti  mosiekyn  JIHK  mo
CaMOTIOJIBOEHHS.

XpoMOCOMH, SK BaM BIJIOMO, MICTSATh T'€HH — Oinsinku moaexyau JIHK, sxi
Micmams 3aK00068aH) IHGoOpmayio (2eHemudHuil Koo) npo 06y008y MoaeKy1 OilKa
abo PHK. [linsHKy, sIKy 3aiiMa€ IEBHUI I'eH y XpPOMOCOMI, HA3UBAIOTh JIOKYCOM.

BusHaueHHss BCIX JIOKYCIB Yy CKJaJl XpPOMOCOMH Jaj0 3MOTY CTBOPUTH
2eHeMmuYHi Kapmu Xpomocom OpraHi3MiB pi3HUX BUIiB. Ha 1ux kaprax mokazaHuii
MOPSIIOK PO3TaITyBaHHS 1 BITHOCHI BIZICTaH1 M1’ T€HaMH B MIEBHIH XpPOMOCOMI.

* OcobauBocTi opranizaunii kapiorumy pisHux oprauizmiB. Kiitunu
KOXKHOTO BUJy TBapHH, POCIIWH, TpU0iB MatOTh NIEBHUI HaO1p XxpomMocoM. CyKyITHICTh
O3HAaK XPOMOCOMHOTO Ha0Opy (KUIBKICTH XpOMOCOM, iXHsA QopMa 1 pPoO3MipH)
HA3UBaIOTh Kapiomunom. KoxxHOMY BHUly IpUTAaMaHHHUM CBi OCOOIMBHI KapiOTHII.
Hampukinan, y HecTareBuX KIITHHAX MYyXH-Ip030¢1au BChOro 8§ xpoMocoMm (4 mapm),

OCOOMH OJHOTO BHJYy Ja€ iM 3MOTy TapyBaTHCs MDK CO00I0, 3aJHIIaTh
KUTTE3TATHUX HAIIAKIB 1 3a3BUYA YHEMOXJIUBIIIOE TXHE MapyBaHHS 3 OCOOMHAMU
1HIINX BU/IB.
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Man. 24.3. Kapiomun noounu (yonosixa)

WIOITHUM. Y 2annoionomy (Bif Tpel. eaniooc — HOOI[I/IHOKI/II/I, niooc — KpaTHUH 1
elldoc — BWINIAN) Habopi (HOro yMOBHO TMO3HA4YalOTh 1N) yci XpPOMOCOMH
BIIPI3HAIOTHCS OJIHA Bij 1HINOI 3a Oyn0BOI0. HaToMiCcTh y dunnoionomy (Bin rpell.
ouniooc — TONBIWHUN) Habopi (2N) KOKHA XpOMOCOMa Ma€ TapHy, MOIIOHY 3a
po3mipaMu Ta OcoOMMBOCTAMH OyAOBU; 1X Ha3UBAIOTh 20Mo102iunumu (Bl Tpel.
20MO0J102ia — BIAMOBIAHICTH). BiAMOBIIHO XpOMOCOMHU, SIKI HE HajlekaTh JO MEBHOI
rapu, He TOMOJIOT1YH1 OJTHA JI0 OJIHOI.

Ao K KUIBKICTh TOMOJIOTIYHMX XPOMOCOM TIE€PEBUIIYE JBI, TO TakKl
XPOMOCOMHI Ha0Opu HajexXaThb 10 MOAINA0iOHuUX (BiJ Tpel. nonic — YUCICHHUMN):
tpurnioigauii (3n), TeTparmioigauii (4n) Toio.

Y po3nimpHOCTaTeBUX TBAPWUH 1 JBOJOMHHMX POCIMH B OCOOWH OJHI€l 31
cTaTe XpOMOCOMH OJTHIET 3 Tap PI3HATHCSI MK COOO0, TOAl SK B OCOOMH 1HIIOI —
BoHM To/i10HI. Ile crateBi XpoMoCOMH, SIK1 II€ HA3UBAIOTh 2€MEPOXPOMOCOMAMU.
XpomMocoMH THIIMX Tap, K1 MOAIOHI y BCIX OCOOWH, Ha3MBAIOTh HECTATEBUMH, a00
aymocomamu. Tak, y XxpOMOCOMHOMY Ha0Op1 KIHKH — JIB1 X-XpOMOCOMH, a YOJIOBIKA
— omHa X-XpoMocoMma Ta OJlHa ¥Y-XpoMocoMa. 3pO3yMLJIO, SIKIO ayTOCOMH MaloThb
nmoai0HMIt HaOlp TEHIB, TO B X- Ta Y-XpOMOCOMax BiH Pi3HUM.

e Hacainku 3MiHH KapiOTnny 3HavYeHHsI MOCJII:KeHHSI KapioTumy.
Kapiotun moxe 3MiHIOBaTHCh YHACIHiJIOK MyTauu/I MyTtaHTHI 0COOMHU (MyTaHTH)
4acTo He3JaTHI CXPEIIyBaTUCS 3 THMH, Kl MarTh HOPMAaJbHUW KapioTHI, 1
3aJIMIIATH TUIOMI0YMX HamaakiB. Kpim Toro, 3MiHH XpOMOCOMHOTO Ha0Opy MOXKYTb
CIPUYMHSTH PI3HOMaHITHI 3aXBOPIOBaHHS. SK MPUKIIA] MOKHAa HAaBECTH XBOPOOY
(cunapom) Jlayna. Mu Bike 3ramyBaiy, 10 JitoinHa Mae 23 mapu xpomocoM. KoxkHii
mapi XpoMOCOM JOCHIJHWKH HaJald TEBHUM TOPAIKOBHA HOMEp, HAIPUKIA]
XpoMocoMH 1-i mapwu, 2-i mapu Tomo. Ao y aroauHu XxpoMocoM 2 1-1 nmapu crae Tpu
(3amicTh ABOX), y Hei mposBisieThes XBopoOa Jlayna. ¥ xBopux Ha cunapom [layHa
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HOPYIIYETbCS PO3YMOBHUI PO3BUTOK, TPUBATICTh JKUTTS y HUX HEBEIMKa (3a3BUYaid
He Oinbine 30 pokiB), po3MipH TOJOBU 3MEHIIEHI, OOMMYYs TIIacKe, po3pi3 ouei
Kocuil Tomo. He3paxkatouu Ha 111 BaJu, Taki JITH BIAPIZHIIOTHCS JOOPO3ZUUIMBICTIO 1
CIIyXHSHICTIO.

bynoBy KkapioTHUmy 3acTOCOBYIOTh Yy CHCTEMAaTHIll OpraHi3MmiB IS
po3Mi3HaBaHHA OJM3BKUX 3a OyMOBOIO BHUIIB (TaK 3BAaHUX BHU/IIB-IBIMHUKIB), SKHX
PO3PI3HUTH 3a IHIIUMH O3HAKAMU YK€ BaKKO a00 B3arayi HEMOKJIHBO.

KpiM TOro, BHBUEHHS KapiOTWUIly Ja€ 3MOTY BCTaHOBIIOBATH CTYIIHb
ICTOPUYHOT CIIOPITHEHOCTI MK OpraHi3MaMu. AJKe YMM MOIOHIII KapiOTUITK JBOX
BH/IIB, TUM IIi OPTaHI3MU OJIMKY1 32 TTIOXOKCHHSIM.

Knwuoei mepminu ma nonammasa. XpoMaTHAH, KaAPiOTHI, AyTOCOMH,
reTepoxXpoMoCOMHU.

Kopomko npo 2on06ne

P KokHa XpoMOCOMa CKJIQJAa€ThCs 3 JIBOX XPOMATHUJ, SIKI CIOJYYEHI Mk
co0010 B IUIAHII MEPBUHHOI MEPETHKKU A€ (POPMYETHCS IIEHTPOMEPA 3 KIHETOXOPOM.
[1ix yac Moy KIITHHU IO KIHETOXOPA MPUEAHYIOTHCSI HUTKUA BEpeTeHa MO 1TY.

P KJiTUHH KOXXHOTO BHUJY €YyKapioTiB MaioTh CBii 0coOnuBUi Habip
XPOMOCOM — KapiOTHII.

P Xpomocomu, mnoaiOHI 3a OyqoBOIO 1 HAaOOpOM TE€HIB, Ha3UBAIOTh
FOMOJIOTIYHUMH, a Ti, 10 BIJAPI3HIIOTECA 3a UHUMHU TOKa3HUKAMH, —
HeroMmoJoriyHuMU. CTaTreBl XpOMOCOMH Y TIPEICTABHUKIB OJHIET 31 CTATEH KOKHOTO
BUAY pO3PI3HAIOTHCA. IX HA3MBAIOTh TETEPOXPOMOCOMAMH, Ha BiAMiHY Bij
HECTAaTEeBUX — AYTOCOM.

P KapioTun MoXxe 3MIHIOBATHUCh YHACHIJIOK MyTariii. MyTaHTHI 0cOOMHU
(MyTaHTH) 4YacTO HE3JaTHI CXpENIyBaTHCS 3 OCOOMHAMH, SKI MalOTh HOPMAaJbHUN
KapiOTHI, 1 3aJTUIIATH TUTOAI0YMX HAIAIKIB.

P JlochipKeHHsT KapioTHMy JIOJMHU Ma€ BaXKJIMBE 3HAYEHHSA IS
TIarHOCTUKHM i1 CHAJKOBUX 3aXBOPIOBaHb. Taki JOCIIKCHHS Ial0Th MOXJIUBICTH
BUSIBUTH 0arato CHaJKOBHX 3aXBOPIOBaHb Ha paHHIX eTamax eMOplOHAJIbHOTO
PO3BHUTKY.

P BuBUeHHS KapioTUIly Ma€ BaXJIMBE 3HAYCHHS B CHUCTEMATHIll IS
poO3Mi3HaBaHHA OJIM3bKUX 3a OyJ0BOK BUIIB (BUIIB-ABIMHHUKIB) Ta BU3HAYCHHS
CTYIIEHSI ICTOPUYHOI CIIOP1AHEHOCTI OPraHi3MiB.

3anumanna ona camokoumponw. 1. IlJo maxe xkapiomun? Yum 6in
xapaxmepuzyemocs? 2. Axi 6yoosa i pynkyii xpomocom? 3. I[l]o maxe cmamesgi
i Hecmamegi xpomocomu? 4. HAxi xpomocomu Ha3u8arwmv 20MOJNOIYHUMU? D.
AHke 3HaQUeHHs MAE OOCHIONCEHHS XPOMOCOMHO2O0 HAOOpy A0pa NHOUHU Mda
[HWUX Op2aHizmie?

§25.

KJIITUHHUMN IHHUKJI. MITO3

KunituHa icHye gx eauHa 010JI0T1YHA CUCTEMa 3aB/SIKU Y3TrOKeH1H B3aeMOJIii
BCIX CBOIX YaCTHH.
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o Knitnnauii uukia. Kinituau 3a3suuail po3MHOXKYIOThCA MOALIOM. [lepiod
[CHY8AHHS KIITMUHU MIJC NOYAMKAMU il 080X NOCAIO0BHUX NOOLNIE AOO HC 810 NOUAMK)
nooiny 0o 3aeubeni Ha3Uu8arwomov KiimMuHHUM yukiom (Mai. 25.1). TpuBamicTh
KJIITUHHOTO IUKIY Yy Pi3HUX OPTaHi3MiB HEOJHAKOBA: y OaKTepii 3a ONTUMaJIbHUX
YMOB BOHa CTaHOBUTH ycbhoro 20-30 xB, y kiTuH eykapioTiB — 10-80 roauH i Giibiie.
KniTHHHAM UK CKITAIA€THCSA 3 TIEPIOAIB OAUTY (MITO3Y) Ta iHTEpdasu.

Inmepghaza — mnepiog MiX JABOMa MOCIHIJOBHUMH TMOAUIaMH KIITHHU. B
iHTep(das3l KIiTHHA poCTe, CHUHTE3y€ OpraHiuHi CIOJYKHM Ta 3amacae €HEpriio y
Burisini AT®. B inTepdasi po3pi3HAOTH TpH TMOCHIIOBHI eTanmu (Mepioiu):
nepeocuHmemuyHull, cunmemuyHuti i nicaicunmemuynui. llporiecn OlOCHHTE3Y
IHTEHCUBHO BIJOYBalOTbCS HA cummemuuyHomy e€Tami. Y 1ed 4Yac TOJBOIOIOTHCA
monekynmu JIHK, xpomatuau, meHTpiosi, MOIUISIOTHCS MITOXOHApIi Ta IJIACTHAU
tomo. TpuBamicts iHTEpPa3u 3a3Buyail He nepesuirye 90 % yacy BCbOro KIITUHHOTO
HUKIy. JOCATHEHHS KIITHHOIO TEBHUX PO3MIPIB YacTO CIIOHYKAa€ ii 10 MOYATKY
HaCTYITHOT'O MOJLITY.

OCHOBHMM CIIOCOOOM MOJITY €YKapIOTUYHUX KJIITHH € MiT03 (Mall. 25.2). Bin
CYIIPOBOJIKYETHCS YIIIJIPHEHHSIM XPOMOCOM i YTBOPEHHSIM OCOOJIMBOTO Gepemend
nooiny, sike 3a0e3nedye BHOPAIKOBAHUM pO3MOALT CHAAKOBOTO MaTepially Mik
JOYIpHIMU KJIITHHAMHU.

e @da3m MITOTHYHOro moaiy. MITO3 CKIAaNaeTbcd 3  YOTUPHOX
nociioBHux (a3z: mpodasu, meradazu, anadaszu 1 Teaodaszu (Man. 25.2) Ta TpUBae
B1JI KIJIbKOX XBWJIMH 10 2-3 TOANH.

Ilpoghaza mnoumHaeTbcs 3 YUIUIBHEHHS HHUTOK XpOMaTHHY: XpOMaTHIU
BKOPOUYYIOTHCS 1 TOTOBIIYIOTHCA (CHipaii3ytoTbes) (Man. 25.2, 1). 3aBasku oMy mij
CBITJIOBUM MIKPOCKOIIOM MOKHA PO3IVISIHYTH OYJIOBY XpPOMOCOM (30KpeMa, 3HaWTU
MEPBUHHY TIEPETSHKKY) 1 MAPAaXyBaTH IXHIO KUIBKICTh. [IOCTYIIOBO 3HMKAIOTH SAEPIIS;
3a3BUYadl TiJ Yac TOJUTYy siIepHa OOOJIOHKA pPO3MAJAEThCsl, BHACIIAOK YOTO
XpPOMOCOMH TOTPAIUIAIOTh 10 nuroruiazmu (Mman. 25.2, 1I). BomgHouac mouumHae
(dhopMyBaTHCs BEPETEHO MOJILITY.
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Man. 25.2. Mimo3. 1. Ilpoghaza: 3nuxnenus soeproi ooonouku; 1. Ilpoghaza:
Xpomocomu onunsomscs y yumonaazmi; 1. I[louamox memagpazu: numku eepemena
nooiny npueoHyromscsi 00 Kinemoxopis, 1V. 3asepwennss memaghasu: xpomocomu
po3mawiosani no yewmpy kuimuuu, V. Anagpaza: xpomamuou pozxoosamscs 00
nontocie kuimunu, VI Tenogpaza: cpopmysanns s0ep, nooin yumonnazmu ma
VMBOPEHHS OOUIPHIX KIAIMUH

[Tix gyac HacTymHOI (ha3u MiTO3y — Memaghazu — 3aBEPIIYIOTHCS TIEPEMIIIICHHS
xpomMocoMm 1 ¢opMmyBaHHS BepereHa mnoainy (mam. 252, III). Xpomocomwu
«BUILMKOBYIOTHCS» B OJIHIN MJIOIIMHI B LIGHTPAJIbHIN YaCTUHI KIIITUHU TaKUM YHHOM,

70



10 IIEHTPOMEPH TOMOJIOTIYHUX XPOMOCOM OMUHSAIOTHCS Maibke Ha OfHIN JiH1T (MaJl.
25.2, 1V.). Jlo KiHETOXOpPIB OKPEMHUX XPOMOCOM MPHETHYIOTHCSI HUTKH BEpETEHa
MOLTY.

XPOMOCOM PO3XOJIATHCS 10 PI3HUX MMOTIOCIB KIITHHHU.

Tenogpaza TpuBae BiJ 3aBEPIICHHS PO3XOPKEHHS XPOMAaTHA O YTBOPEHHS
nouipHix kmituH (Man. 25.2, VI). Ha nmouatky Tenoda3m XpoMOCOMHU BHIAOBKYIOTHCS
Ta MepPecTaloTh OYTH MOMITHUMH TiJ CBITJIOBUM MIKPOCKOIIOM (JI€CIipai3yloThCs).
HaBkoi0 KOXHOTO 13 MPUIIONAPHUX CKYMYEeHb XpoMaTua (opmyeThcs saepHa
000JIOHKa, 3'SBISIOTHCS SAEPI, TOOTO YTBOPIOIOTHCS fAApa JOYIPHIX KIITHH.
Hanpukinmi Tenodasn 3HUKAE BEPETEHO MOALTY, MOAUIAETHCS LUTOILIA3Ma Ta
0CTaTOYHO (POPMYIOTHCS OUIPHI KIITHHU.

. BioJsioriune 3HayeHHst MiTO3y. MiTOTHUHMI TTOALT 3a0e3Medye TOUHY
nepeaady CrnajakoBoi 1H(oOpMalli Bil MAaTEPUHCHKUX KIITHH JOYIPHIM MPOTATOM
OyIp-KOi KUIBKOCTI MOCHIJOBHUX KIITMHHUX UUKIB. [Ipu npomy 30epiraroTecs
MOCTIMHICTh 4Mclia XpoMocoM Ta BMicty moisiekyn JIHK B sapi B ycix mouipHiX
kiitTuHax. OTxe, npouec MiTo3y 3a0e3nedye cTadlIbHICTh KaplOTHUIIIB, TOOTO CIYTy€e
YMOBOIO ICHYBaHH# 010JIOT1YHHUX BU[IIB MIPOTSTOM 3MiHHM BEJIMKOTO YHUCIIA TOKOJIIHb.

* 3arn0enb KJIITHH. PO3pi3HAIOTH 1Ba TUMH 3aruOeni KiIiTUH. Yacriie BoHa
HAaCTa€ BHACNIIJOK YIIKOJKEHHSA IUIa3MaTUYHOI MeMOpaHu, HEOOOpPOTHHX 3MiH
HacamIiepes] sjpa 1 MITOXOHJIPid, 10 MPU3BOAMUTH JO NMPUIMHEHHS iXHIX (DYHKIIIH.
Taxi npouecu Ha3uBaOTh Hekpo3om. Hekposu po3BUBAIOTHCS MPHU 0AraTboX Ba)KKHX
3aXBOPIOBAHHSX JIIOJWHU, HANPUKIAN iHpapkmi miokapoa (BIIMHUpPAHHS IUISTHOK
M'sI30BOi CEpPLIEBOI TKAHUHM).

Knituan MOXyTh THHYTH ¥ 0e3 (I3MUYHHUX YIIKOJKEHb ab0 BIUIMBY
TOKCUYHUX CHOJYK. BigoMo, 10 TeBHI KIITUHU XapaKTePU3YIOThCS MEBHOIO
CHAJKOBO 3alpOrpaMOBAHOI0 TPHUBATICTIO JKUTTA. BHACHIOK CTapiHHA THHYTH
KJIITUHHU, SK1 BTPAdaloTh 3[aTHICTh JI0 MOAUTY (HEHPOHU, €PUTPOLIUTH, CUTOION10HI
TpyOku Tomo). Llei mporec Mae Ha3By anonmo3. OTxe, anonTo3 — 3aljaHOBaHA
3aru0esib KIITHH, 8 HEKPO3 — He3allJlaHOBaHa.

Knrwuoei mepminu ma nonammas. Knimunnuit yukn, inmepghaza, mimo3s.

Kopomko npo zonosne.

P KIITHHHUM IIMKJIOM HA3WBAIOTh Yac ICHYBaHHS KIITHHH MIX MOYaTKaMU
il ABOX TOCIHITOBHUX MOAUIB a00 * BiJ MOYATKy OCTAHHBHOTO TOJLTY 10 3aruOeri.
Bin ckiagaeTscs 3 mepioiB MOAUTY 1 MPOMDKKY JI0 MOYAaTKy HACTYIMTHOTO MOILTY —
inTepdaszu. B iHTepdaszi kimiTHHA POCTE, CHHTE3y€E OpraHiyHI CIOJYKH Ta 3aracae
EHEPTII0 Y BUTJISAI OCOOJIMBOTO TUITY XIMIYHOTO (MaKpPOEPTIYHOTO) 3B'SI3KY.

» OcHOBHUM crnoci0 MOAUTY €yKapiOTMUHUX KIITHH — 1€ MiTo3. BiH
CKIIQZIA€EThCS 3 YOTHUPHOX TMOCHIIOBHUX (a3: mpodaszu, meradasu, anadazud 1
Tenodasmu.

B Ilig yac nmpodazu XpOMOCOMH YIIIIBHIOIOTBHCS, 3HUKAIOTH SANEpLsS Ta
siepHa 000JIOHKA, YTBOPIOEThCSI BepeTeHo moaury. Ilix yac mertadasu XxpoMocoMu
YTBOPIOIOTh PSJ Yy ILEHTPaIbHIA YacTHWHI KIITHHHU, a HUTKH BepeTeHa MOAUTY
NpUEAHYIOTHCS 10 KiHeToxopiB. Ilig yac aHadazu XpoMaTuan KOXKHOI 13 XpOMOCOM
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pO3XOAAThCS J10 Ppi3HMX TmojociB. Ha mowatky Tenmodasu  BimOyBaeThCs
Jecipamzaiiis XpoMocoM, (GopMyIOThCS SiAEpHI OOOJIOHKH, 3'SBISIIOTHCS SACPIIA,
3HMKA€ BEPETEHO TMOJUTYy, MOAUIIETbCA IUTOIIa3Ma Ta (OPMYIOThCS JAOYipHI
KJIITHHH.

P biojioriyHe 3HA4YEHHS MITO3y TOJATAaE B TOMY, IO BiH 3a0e3medye
TOYHICTh Tepeaadl crmaakoBoi iH(opmaiii Bil MAaTepUHCHKUX KIITHH JOYipHIM
MPOTATOM MOCIIJOBHUX KJIITHHHUX IUKIIB.

3anumanna 0aa camokowmponro. 1. 3 akux nepiodie cKk1adaemvcs
krimunnut yukn? 2. llJo maxe inmepgaza? Hxe ii 3nauenus 011 iCHY8aAHHA
krimunu? 3. o make mimo3z? 3 saxux ¢paz 6in cxknadaemovca? 4.V uomy
nozaseae 6iono2iune 3HA4eHHss Mimosy?

§ 26.

MENO3

* {Ik yTBOPIOKOTBCH CTATEBI KJIITHHH 3 TAILUIOITHUM HA00OpPOM XpoMocom?

[Ipotiec 3ammigHEHHS CYNPOBOKYETHCS 3IUTTIM SJIEp YOJIOBIUOT 1 KIHOUYOT
CTaTeBUX KJITHUH, K1 31€O1IBIIIOT0 MAIOTh rarIoiqHui Habip xpoMocoM. [Ipu 1ibomy
BHACJIIIOK 3JIUTTSA JBOX TaIJIOIIHUX CTaTeBUX KIITUH (raMeT) IpH 3aIliiIHEeHHI
XPOMOCOMHHI HaO1p 3UTOTH TOJABOIOETHCS, TOOTO CTa€ AMIUIOINHMM. | amioigHi
KJIITUHA BUHUKAIOTh IPU OCOOIMBOMY MO €yKap1OTUYHUX KIITHH — MEHO3I.

e Meiio3 — ocobausuii cnocib6 noodiny eykapiomuyHux KIimuH, VHACIIOOK
K020 _IXHIUl _XpOMOCOMHUU _Habip 3meHulyemvbces g0eivi. 1lim yac wmenosy
B1IOYBalOThCSl [1BA TMOCIHIJIOBHI TOAUIM, 1HTepda3za MiX SKAMHU BKOpOY€Ha abo
BiicyTHsI. KOXKHMI 3 IUX TOALTIB, K 1 MITO3, CKIAAAETHCA 13 YOTUPHOX MOCIIIIOBHUX
¢a3. [lepumit MeHOTUYHUI TTOALT JICTAB HA3BY PeOYKUIHUIL.

[Tix gac npodaszu mepmioro MeiioTHYHOro Noainy (npogasza 1) xpomocomu
VIIUTBHIOKOTHCS, HAa0yBalOYM BUTIISAAY MMaTMYKONMOJIOHUX CTpyKTyp (Man. 26.1).
[ToTiM rOMOJIOTTIYHI XPOMOCOMH 30JMAKYIOTHCS 1 HIOU 3MTUNIAI0THCS (KOH'IOTYIOTh) MK
coOoto. I1ig yac koH'toraiii Moxke BIIOYBATHCS KpOCUH2068€ep: OOMIH IISTHKaAMU MIX
TOMOJIOTIYHUMH ~ XPOMOCOMaMH. YHACHIAOK KPOCHHIOBEPY BHUHUKAIOTh HOBI
KOMOIHalli CHaJKoBOro MaTepialxy, 1 TOMY TOMOJIOTIYHI XPOMOCOMH YacTo
BI/IPI3HAIOTHCS 3a CHAJAKOBOIO 1H(opMaltiero. OTKe, KPOCUHTOBEP CIYTye JHKEPEIoM
CNAOK0BOI MIHIUBOCHII.

Hanpukinii mpodasu TOMOJIOTIYHI  XPOMOCOMH  PO3'€qHYIOThCS  (ane
3IMIIAIOTHCS] CIIOJYYEHUMH B MICISX, Y SKUX BIIOYBA€TbCS OOMIH JiISTHKaMU),
3HUKAIOTh AJEPIs, PYUHYETHCS siiepHa 000JIOHKA 1 TOYMHAE POPMYBATUCS BEPETEHO
MOALTY.

Y wMeradasi mnepumoro MEWOTHYHOTO TOAUTY HUTKH BepeTeHa TMOILTY
MIPUETHYIOTHCS 10 KiHETOXOpiB. [Ipu 11bOoMy IIEHTpOMEPU TOMOJIOTIYHUX XPOMOCOM
pO3TaIioBaHi 0JJHa HABIIPOTH OJHOT, a HE B3JIOBXK OJIHI€T JIiHI1, K I/ Yac MIiTO3Y.

[Tin wac anadaszu mepioro MEHOTUIHOTO TOAUTY (aHagaza 1) TOMOIIOTIUHI

ABOX xpoMaTtua. Takum 4yMHOM, HarpHKiHIl aHadas3u | modau3y KOXKHOTO 3 MOJIOCIB
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ONHMHSIETHCS IMOJOBUHHHUEI Ha0Ip XpoMOCOM. SIKIIO KJIITHHA 0 MOYaTKy Meio3y Oyia
JUILTOTAHOO (2N), TO i Yac Meprioro MeHOTHYHOTO MOJIUTY CTa€ rarioigHoro (1n).

Mpodasal

(ywinbHEHHS MNpodasa ll

SRAMEC) (3HUKHEHHS
anepHoi 060N0HKN)

Mpodaszal

(koH'toraujs

rOMOOTMYHUX

XPOMOCOM)

Metadaza ll
(XpoMOCOMM pO3TaLLIOBAHI
Mo LEHTPY KNITUHN)

Metadaza |

AHadaza ll
(PO3XOAXEHHs xpoMaTua
Anadaza | [0 NOJSIIOCIB KMITUHW)

Tenogasa ll

) | Tenodasal | (popMyBaHHA AOEPHUX

/ 060/10HOK Ta noAin
uMTOnIa3Mmn)

Peaynbrar gpyroro
MEMOTUYHOro noAiny: 3

Peaynbrar nepLioro MemoTU4HOro [BOX ran J'IO'I'.ELHMX KNITUH
noginy: 3 opgHiei gunnoigHoi Kni-

TUHW YTBOPUAWUCS ABI rannoigHi YTBOPUJINCA HOTUPK
Man. 26.1. Ilepwuti Man. 26.2. Jlpyeur metiomuunuii nooin (Ha
MeUuomu4HUU N MANOHKY NOKA3AHA Juule 00HA 2ani10iOHa KimuHa)

VY tenodazi mepuioro MEHOTHYHOrO mNoAiny (menogaza I) dopmyerbes
s/iepHa 000JIOHKA. Y TBApHH 1 IEIKUX BUIIB POCIMH XPOMOCOMH JI€CIIPaTi3yIOThCS 1
[UTOIJIa3Ma MATEPUHCHKOI KJIITHHHU TOAUISETHCS, TOOTO BUHHMKAIOTH JIBl JOUipHI
KIITUHUA. [nmepgpaza Mix MEMOTHYHUMHU TMOAUIAMH BKOpOY€Ha abo BIACYTHS,
mosekyau JIHK y tieit mepion He moBOIOIOTHCS.

[Tix yac npoda3u Apyroro MeiioTUHYHOro noainy (npogpaszu Il) xpomocomu
VIIUIBHIOIOTBCS, 3HMKAIOTh SJEPIs, PYWHYEThCA siepHAa OOOJOHKAa, XPOMOCOMH
MIOYMHAIOTh [IEPECYBATHUCS A0 LEHTPAJIbHOI YACTUHU KJIITUHHU, IOUYMHAE PopMyBaTUCA
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BepeTeHo nmoainy (Maji. 26.2). Y mertadasi pyroro MEHOTHYHOTO MOALTY (Memagaszi
11) 3aBepiryrOThCs YIIUTBHEHHS XpOMOCOM 1 (hopMyBaHHS BepereHa (Mai. 26.2).
XPOMOCOM PO3XOJSATHCS 10 PI3HUX MOJIOCIB.

[Tlim wac Temodasm gpyroro wmeHoTwdHOrOo TOAUTY (menogpasu 11)
XPOMOCOMHU 3HOBY J€CHipai3ylOThCs, 3HUKAE BEPETEHO MOALTY, (OPMYIOThCA SAAEPLIS
1 aaepHa obosoHka. 3aBepiryeThes Tenodasa Il moginom nuromnazmu (Man. 26.2). ¥
pe3ynbTaTi APYroro MEHOTUYHOTO MOALTY KIJTBKICTh XpOMOCOM HE 3MIHIOETHCS, aje
KOXKHa XpOMOCOMa CKJIaIa€ThCS JIUIIE 3 OJHIET XPOMATHUIH.

OTmxke, Imciasd [ABOX TMOCHIZIOBHUX MEHOTHYHMX IOJUIB 3 JUINIOIIHOT
MATEPUHCHKOI KJIITHHH YTBOPIOETHCS YOTHUPU TaIUIOiIMHI JOYIpHI, B SIKUX KOXKHA
XpoMocoMa MpeACTaBIeHa OJHIEI0 XPOMATUIOIO.

MNpodasa
=
D
©
E
=
e

MeTtadasa 3
=}
=

Tenodgasa

ugou nuiAdd

Man. 26.3. Pozbixcnocmi mise mimozom (1) i metiozom (1)
3a TEKCTOM Ta MAJFOHKOM 3HAHIITh BIAMIHHOCTI MI’K MITO30M Ta MEMO30M.
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Biosoriune 3HavyeHHsi Meiio3y. Meiio3 CcTaHOBUTH COOOK JOCKOHAIUI
MEXaHI3M, SKUW 3a0e3medye CTaliCTh KapiOTUIy BHAIB, IO PO3MHOXKYIOTHCS
CTaTeBUM CIIOCOOOM. 3aBISKH JBOM IOCIIJOBHUM MEHOTHYHUM TMOALIAM YHUCIIO
XpOMOCOM CTaTeBUX KIITHH 3MEHIIYeThbCs BABiul. JlummoimHuii Habip XpoMocoM
BITHOBITIOETHCS ITi]T Yac 3IUTTS TaMeT MIPH 3aIlIiAHCHHI.

Meiio3 Takoxx 3a0e3nedye 1 CragKkoBy MIHJIMBICTh OpraHi3MiB. [lo-nepuie, B
npodasi | BinOyBaeTbcs OOMIH AUITHKAMU TOMOJIOTITYHHUX XPOMOCOM. A no-opyee, B
aHadasi | roMonoriuHi XpoMOCOMH, SKI MOXYTh MICTUTH BIJMIHHY CHaJKOBY
iHpOpMaIlil0, OMUHSIOTECA B PI3HUX JOYIpHIX KIiTHHAX. Po30bKHOCTI MiX
MITOTUYHHM TIOJIIJIOM KJTITHHH Ta MEHO30M HaBEICHI Ha MATIOHKY 26.3.

. Micue meiio3y y »KUTTEBOMY HHUKJII OpraHisMiB. Y )XKUTT€BOMY UK
OpraHi3MiB, sIKI PO3MHOXYIOTBCSI CTaT€BUM CIOCOOOM, OOOB'S3KOBO Ma€ MicCIe
Melo3. Asie B pI3HUX BUIB MEHOTHYHHUNA MOJALT MOKE BIIOYyBaTUCS Ha pi3HHMX (azax
KUTTEBOTO IUKITY. Hanpukiaz, y mapasuTHyHUX OJHOKIITHHHUX TBAPHH-CIIOPOBHUKIB
(30Kpema, MaJIIpIMHOrO TIIA3MOIisl), ACSIKUX BOAOPOCTEN (XJIaMiJIOMOHAIU TOIIO) —
MO/ 3UTOTH PO3MOUYMHAETHCS Me0o30M. OTKe, y HUX IUIUIOIHA JIUIIE 3UTr0Ta, yci
1HII1 (ha3H JKUTTEBOTO HUKITY MAalOTh TaruiOiTHUNA HAO1p XpPOMOCOM.

VY OaraTokJIITUHHUX TBapHH 1 JIIOAUHU, HABIIAKH, OLIbIIa YACTHUHA KUTTEBOTO
UKy TIpeICTaBlIeHa IUIUIOITHUMH KIITHHAMHU, TalJIOiMHI JIMIIE CTaTeBl. Y HHUX
MeM03 nepeye yTBOPEHHIO CTaTEBUX KIIITHH.

Knwuoei mepminu ma nouammsa. Meiio3, Kon'rozauia Xpomocom,
KpocuHzogep.

Kopomko npo zonoene

P Meiio3 — ocoOnmBHUil CIIOCIO MOAUTY €yKApIOTHUYHUX KIIITHH, YHACTIAOK
AKOTO IXHIM XpOMOCOMHUW Ha0lp 3MeHmIyeThcs BiBivi. Ilim dwac weiosy
B1IOYBarOThCSI JIBa TOCIHIJOBHI MOJIIM, 1HTepda3za MDK SKHMH BKOpoudeHa abo
B1JICYTHSI.

P VHacHiIOK MepHioro MEMOTUYHOTO TMOAUTY YTBOPIOIOTHCS KIITHHUA a00
JUIIE sA]ipa 3 MOJOBHHHUM (3BUYAWHO TaIuIOiTHMM), MOPIBHSAHO 3 MaTEPUHCHKOIO
KJIIITHHOIO, HabopoM xpomocoM. Ilig gac xoH'toramii XpoMocoMm Ha ertami npodasu
MOKe BIJIOYBaTUCS KpPOCHHTOBEp — OOMIH JAUISHKAMH MDK TOMOJIOTTYHHUMH
XpPOMOCOMaMH, IO CIYTY€E JKEPEIIOM CIaJKOBOI MIHJIMBOCTI. YHACTIIOK IPYroro
MEUOTUYHOTO TMOAUTY KIJTBKICTH XPOMOCOM HE 3MIHIOETHCS, aje KOXKHa XpOMOCOMa
CKIIQZIAEThCS JIMIIE 3 OJHIET XpoMaTtuad. Meio3 CcTaHOBUTH COOOI0 JOCKOHAIWN
MeXaHi3M, SKUM 3abe3nedye CTajgiCThb KaplOTHIy BHUAIB, SIKI PO3MHOXYIOTHCS
CTaTeBUM CrocoOoM. JIMMIOIMHICT, BIMHOBIIOETHCS MMiA Yac 3JUTTS TaMeT TpH
3aruTiTHEHHI.

P VYV Jedkux OJHOKIITHHHUX OPraHi3MiB IO 3UTOTH PO3MOYHMHAETHCS
Mer030M. Y 06araToKIITHHHUX TBApUH MEHO03 MEepeye YTBOPCHHIO CTATEBUX KITITHH.

3anumanna ona camokoumpoaro. 1. 3i ckinokox noodinie ckraoaemscs
npoyec metiozy? 2. Illlo make KoH'tecayis 20MON0O2IYHUX XPOMOCOM i
kpocuneosep? 3. Homy meiuio3 cnpuse 30i1bUeHHIO CNAOKOBOI MIHAUBOCMI
opeaunizmie? 4. Hke oOionociune 3nauenns meuo3y? 5. Ha saxux emanax
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HCUMMEBUX YUKIIB OP2AHIZMIB, WO POZMHOICYIOMbCA CMamesuM CnocoooM,
Mmoodice 8iobysamucs meuos? 6. [l]Jo cnintbnoco ma 8iOMIiHHO20 MidC npoyecamu
metio3y ma mimo3sy?

§ 27.

3ATAJIBHA XAPAKTEPUCTHUKA OGMIHY PEYHOBUH

I IEPETBOPEHHS EHEPI'II B KJIITUHAX

Knwuoei mepminu ma nowammsa. [Ihacmuunuii ma enepeemuunuili 0OMiH,
asmompogu, cemepompodhu, mikcompogu.

Kopomko npo 2onoene

P OxpeMi KJIITUHU Ta OPTaHi3MU HaJleXKaThb N0 Giokpumux cucmem. Lle
O3Hayae, 110 IXHE ICHYBAaHHS MOXJIMBE JIMILE 3aBASKH HAJXOJDKEHHIO O HHUX 3
JOBKUIJIS IO’KUBHUX PEYOBUH, IXHIX IEPETBOPEHb Ta BUBEJCHHS HA30BHI MPOJYKTIB
KUTTENSUIBHOCTI. CyKYNMHICTh IUX TIPOIECIB Ma€ Ha3By OOMIH peuosuH, abdo
Memaoonizm.

P MeTabonizM 3a0€3Me4yioTh JiBa THUIM _MPOIECIB: IUIACTUYHUNA _Ta
eHepretuyHui oOMinu. CykynHicms peakyiu cunmesy, sKi 3a6e3neuyoms po3eUmox
KIIMUH ma Op2aHizmMi8, NOHOBNEHHS IXHbO2O XIMIYHO20 CKIAOY, HA3UBAIOMb
IIacTUYHUM o0MiHoM. Ha 37ilicHEeHHS IUX NpPOLIECIB OpraHi3M BHUTpPAya€e IMEBHY
KUIBKICTh €HEpTii, HEOOXI1IHOT AJI1 YTBOPEHHSI XIMIYHHUX 3B'SI3K1B TOIIO.

> Jlo apyroro Tumy Hanexarh peakiii pO3LIEIJIEHHS pedyoBUH. BoHu
CYHPOBOJIKYIOTHCSI BUAUICHHSM €HEPTii, HEOOX1IHOI /171 3a0e3MeYeHHs TIaCTUYHOTO
OOMIHY Ta IHIIMX MPOUECIB XUTTEMISIBHOCTI. CyKynHicmv peakyiti po3ujenieHHs
CKIAOHUX CHOAYK 8 Op2aHiZMi, WO CYNPOBOO’CYIOMbC BUOLNEHHAM eHepeli,
HA3u6aroms €HepreTHYHUM O0OMiHOM. 3aB/sKM 30aJlaHCOBAHUM IpoliecaM OOMIHY
PEYOBHH 1 MEPETBOPEHHS €Heprii 3a0e3meuyeThCs MIATPUMAHHS TOMEOCTa3zy >KUBOI
CUCTEMHU 32 3MIH YMOB HaBKOJIMIIIHBOT'O CEPEAOBUIIIA.

B Jlns KUMBUX OpraHi3miB, SIKI HAcCeNISIIOTh HAally TIUIAHETYy, OCHOBHUM
JDKEpEesIoM eHeprii € coHsuHe cBiTiio. OpraHi3mu, K1 34aTHI CHHTE3yBaTH OpraHivHi
PEYOBUHM 3 HEOpPraHIYHUX, HA3UBAIOTh asmompogamu. BinpliicTe aBTOTPOGHUX
BUJIIB — 3€JIEHI POCIWHHU, I[1aHOOAKTepili — BUKOPUCTOBYIOTH CBITJIOBY €HEPTitO
(pomompocghu). Jlesxi Oaktepii — HITpUdIKYIOUi, 3aMi30- Ta CipKOOaKTepil — s
CUHTE3y OpPraHiuHMX CHOJYK 3 HEOPraHIYHMX BUKOPUCTOBYIOTh E€HEpPrilo, sKa
BUBUIBHSETHCS i1 Yac 3MIMCHEHHS €K30TEPMIYHUX XIMIYHUX PeaKiiii (xemompogu).

P ['pubu, OUIBLIICTG TBApHUH 1 OaKkTepiil HanexaTh 10 cemepompodpie. JIns
HUX JIKEPEJIOM €HEpPTii CIYTYyIOTh XIMIUHI 3B'I3KM OPraHIYHUX CIOIYK, YTBOPEHHUX
IHIIMMU opraHizmMamu. Mikcompogu — opraHi3MH 31 3MIIIAHUM THUIIOM >KUBJICHHS
(pocuuka, omena, XJamMiJOMOHa/1a, eBriieHa 3eieHa). Taki opraHi3Mu 31aTHI HE JUIIIE
CUHTE3yBaTH OPTaHIuHI CHOJYKW 3 HEOPTraHIYHUX, a W MOTJIMHATH TOTOBl OpraHiuHi
PEYOBHHH.

3anumanna 0141 CamMOKOHMPOJI0.
1. Axi npoyecu nazusaromv memadONi3MOM, NAACMUYHUM MA eHepeemuyHUM
oominom? 2. Axi opeawnizmu Hazusaromes aemompogamu, mikcompopamu ma
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cemepompoamu? 3. AHxi Oogcepena enepeii GUKOPUCMOBYIOMb  ABMOMPODHI
opeanizmu? 4. Aki Odicepena enepeii GUKOPUCTNOBYIOMb 2emepOmeHi opeanizmu?

§ 28.
EHEPTETUYHUI OBMIH

* EHepreruuHuii o0MiH Ta iioro eranu. Y 610JOTIYHUX CUCTEMaX €HEPris
icHye B pi3HUX (opMax, 3aTHUX MEPETBOPIOBATHCH OAHA B iHINY. JKHUBI opranizmMu
BUKOPHCTOBYIOTh CHEPTit0 i 3a0€3MedYeHHs] Pi3HUX MPOIECIB KUTTEMISITLHOCTI:
xXimiunux (CHHTE3 OpTaHIYHUX CIOJNYK), Mexauiunux (CKOPOYEHHS M'SI3iB, pPyX),
enekmpuyrux (TIPOXOHKEHHS HEPBOBOTO IMITYJIbCY), meniosux (TATPUMAHHS CTaIoi
TEeMIIEPATypH Tiia), cgimiosux (CBIYCHHS EIKUX KOMaX, TTHOOKOBOJAHUX pUO TOIIO).

YactuHa eHeprii, siKa BUAUIAETHCSA M Yac PO3MICIJICHHS OpPraHIYHUX
PEUYOBHUH, PO3CIIOETHCS Yy BUIJISAAI TEMJa, a YaCTHHA — 3alacaeThCs Yy BUTIISII
BHCOKOCHEPIeTUUHUX XIMIYHUX 3B'S3KIB MEBHUX CIONYK. Takow yHIBEpPCAIbHOIO
CIIOJIYKOIO — HAKOIIMYyBavyeM €Heprii B KIITHHAX — € aJieHo3uHTpudocdaTHa KUcaoTa
(ATD).

Eneprernynuii oOMiH BiIOYBA€ThCSI B TPU MOCIIOBHI €TalM: IMiITOTOBYHUH,
OC3KHCHEBUH 1 KUICHEBUH.

e IlixroroBumii eram eHepreTH4HOro ooOminy. IlouaTkoBuil eran
E€HEPreTUYHOro OOMIHY — IMIATOTOBYMIA — BIOYBAETHCS B IUTOIUIA3MI KIIITHH YCIX
OpraHi3miB, a B OUIBIIOCTI OAaraTOKJIITUHHUX TBAPWUH 1 JIOJUHU — TaKOX 1 B
MOPOXKHUHI OpraHiB TpaBHOI cucTeMu. Ha miaroroBuomy erari CKJIaJHiI OpTraHiuHi

CIOJIYKA T Ji€t0 (EepPMEHTIB PO3IMIEIUTIOIOTHCS HA TMPOCTIMI: OUTKU — [0
aMIHOKHUCIIOT, XUPU — 1O DIILEPUHY 1 >KUPHUX KHCIOT, MOJicaxapuad — J0
MOHOCAaxXapuiB, HYKJIEIHOBI KHCIOTM — 10 HykjeotuaiB. Lli  mporecu

CYHpPOBOJIKYIOThCSl BUBUIBHEHHSIM €HEprii, aje il KiJbKICTh HE3HAayHa, 1 BOHA
pPO3CIIOEThCSL Yy BUIUISIAL TEIJIa, SIKE OpPraHi3MH MOXYThb BUKOPUCTOBYBATH IS
MIATPUMaHHS IEBHOI TEMIIEpaTypH Tijia.

e be3kucHeBMii eram eHepreTHYHOro oOMiHy (aHaepoOHE JUXaHHS)
BiZOYBa€ThCs B KIITHHAX. MOTO e HA3MBAIOTH aHAepOOHUM, OCKITBKU CTIONYKH, Ki
YTBOPWJIMCA Ha MONEPEITHBOMY €TaIll, pO3UIEIUIIOI0THCS 0€3 y4acTi KUCHIO.

AnaepoOHe po3smieruieHHs1 (Oe3KHCHEBUI eram) — Iie HaWmpocTima gopma
MEPETBOPEHHSI Ta HAKONMUYEHHS eHeprii B XiMIyHUX 3B'a3kax Moiekyn ATO®. Tak,
JesiKi MIKpoopraHizMu 1 6e3xpeOeTHI TBapuHU (371€OUTHIIOr0 Mapa3uTv) HE MOXKYTh
BUKOPHUCTOBYBAaTH KHCEHb y MPOLIECAX €HEepreTMuHoro oominy. HeoOxigHy eHepriio
BOHU OTPUMYIOTH JIMILE 3aBASKHM aHACPOOHOMY PO3ILEIJICHHIO OPTaHIYHUX CHOJYK.
binpuricTs opraHi3aMiB y mporecax eHepreTH4Horo oOMiHy 3/aTHa BUKOPHUCTOBYBATU
KHCEHb, OJTHAK 1 B HUX KHCHEBOMY €TaIly 3aBX/1 Nepeaye Oe3KUCHEBUM.

CyTTi0 OE3KMCHEBOTO €Tany EHEpreTUYHOro OOMIHY € pO3IIeNUIeHHS
MOJICKYJIA TJIFOKO3HW Ha JiBl MOJieKysu Moio4uHOi (C3HeO3) TprKkapOOHOBOI KHCIIOTH.
[Ipomecn OE3KMCHEBOTO PO3IICIIIICHHS BYTJIEBOAIB, a00 aHaepoOHE IUXaHHS,
y3arajqbHEHO Ha3UBAIOTh 21iKoai3oM. [ T1IKOII13 MOYKHA 3aMMCaTH TAKUM PIBHSHHSIM:

CsH1206 — 2C3HgO3 +2ATD

VYHacmiIOK TMOJANbIIMX MEPETBOPEHb CHUHTE3YEThCS  MIPOBHUHOTPATHA
(C3H403) xucnora. bona 6epe yuacTh y peakilisix HaCTYITHOTO — KUCHeB020 emany.
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[Tix gac riikoni3zy BuaiiseTsesa nmpuodimsno 200 k/[x eneprii. Yactuna ii (35-
40 %) BuTpadaeThcsa Ha CHHTE3 JIBOX Mojekyn AT®D, a pemra — poO3CIIOETHCS Y
Burisiai terna. KiHIeBl MpPOAYKTH TIIIKOJMI3Y BCE IE€ MICTSITh OaraTto XiMiduHO
3B'SI3aHOI €HEPT1i.

HesBaxkatoun Ha BIAHOCHO HU3bKY €(EKTUBHICTB, 2NIKO/I3 MAE B8AMCIUBE
Qizionociune 3Hauenns. 3aBASKU 1IbOMY IMPOLIECOBI OPraHi3MU MOXXYTh OTPUMYBATU
€Heprilo 3a yMOB HecTadyl KHCHIO, a HOro KiHIEBI MpOAYKTH (TIpOBHHOTpaaHA
KHCIIOTA) 3a3HAIOTHh MOJAIBIINX (DEpMEHTATUBHUX NMEPETBOPEHD 38 HASIBHOCTI KUCHIO.
[TpoMiXKH1 TPOAYKTH TIIKOII3y BUKOPUCTOBYIOTBCA JUISI CHHTE3Y PI3HUX CHOJYK.

 KucHeBuil eranm eHepreTM4Horo oOMiHy (aepoOHe JMXAHHS)
BiJJOYBA€THCS B MITOXOHPIAX (IuBUCH 821). BiH cynmpoBOKYETHCS HU3KOIO OKHCHO-
BITHOBHHUX PEaKIliii 3a yuyacTi MEBHUX (PEPMEHTIB. YHACIIJOK OPTaHiuHi CIIOMYKH, SIK1
YTBOPUWJIUCA Ha MONEPEIHbOMY, OE3KMCHEBOMY €Talll, OKHCHIOIOTHCS 1O KIHIIEBUX
npoaykTiB — CO; ta HyO. 3aBasgku 1M peakilisiM OpraHi3M OTPUMY€E 3HAYHY
KUTBKICTh €HEPTii, HEOOX1AHOT /7151 3a0€3MeUeHHs KUTTEAISUIbHOCTI. binbina yactuHa
1€l €Heprii 3amacaeTbcd B XIMIYHHMX 3B'si3kax MoJiekynl AT®. KucheBuii eramn
€HEPreTUYHOro OOMIHY MOXJIMBHUH JIMIIE 32 YMOB HasiBHOCTI KUCHIO. ToMy HOTO 111
Ha3UBAIOTh AepOOHUM.

3aranpHe piBHSHHS a€pOOHOI0 JUXAHHS TaKe:

2C3HgO3 + 60, — 6CO; + 6HO + 36ATOD

Knwuoei mepminu ma nowamma. Ilnacmuunuii ooMmin, 2nikoni3, aepobne
OUXAHHAL.

Kopomko npo zonoene

» Enepretnynuii oOMIH BiIOyBa€TbCs B TPH TMOCTIJAOBHI  €TalH:
MiArOTOBYMH, OE3KHUCHEBUI Ta KucHeBU. Ha miaroToBuoMy erari CKiiaJiHi OpraHidHi
CIOJIYKA TIJ Ji€l0 (PEepMEHTIB pO3IIEIUIIOIThC Ha mpoctimi. L1 mpouecu
CYNpPOBOJKYIOThCSI BUBUIBHEHHSM €Heprii, aje ii KUIBKICTh HE3HayHa 1 BOHA
PO3CIIOEThCS Y BUIISIL Teria. be3kucHeBuii, a0o aHaepoOHUIA, eTan eHEepreTUYHOro
oOMiHy BifgOyBaeTbcst B KiiTHHaX. CHOMYKH, SIKI YTBOPUIIUCS HA TOMEPETHHOMY
eTalll, 3a3Ha0Th MOJAIBIIOT0 0AraTOCTYNEHEBOT0 PO3IICIJICHHS 0€3 y4acTi KUCHIO.

P CyrTi0 OE3KHCHEBOIO €Taly EHEPreTUYHOro OOMIHY € pO3MICIICHHS
MOJIEKYJIU TJIFOKO3W Ha JIB1 MOJIEKYJIM MOJIOYHOT KUCJIOTH (Tumikoi3). [lix yac uporo
erany Buauiietbes npubmuzHo 200 xJ[x eneprii, 40 % sKoi 3amacaeTbcs B
MaKpOEprivyHUX 3B's13Kax 2-X Mojiekys ATO.

P KucHeBuil eramn BiIOYBA€THCSI B MITOXOHPISX, Y BHYTPIIIHIX MEMOpaHax
IKUX BigOyBaeThcsa cuHTe3 AT®. YHaACHIA0K OKMCHO-BITHOBHMX PEAKIlIM OpraHivHI
CIIOJIYKH, SIKI YTBOPWJIMCS Ha O€3KMCHEBOMY eTami, okucHioTbes 10 CO2 ta Hy0.
IToBHE OKHMCHEHHS 2-X MOJEKYJ MOJOYHOI KHCJIOTH CYHPOBOKYETHCS BUJLICHHSIM
eHeprii, JocTaTHboi st yTBOpeHHs 36 moinekyn AT®. Ilin yac uux nepeTBOpeHb
3amacaetbesi npubmu3Ho 55 % eneprii, a 45 % — po3citoeTbed y BUIIISAL TEIJa.
Takum 4yuHOM, €Heprii, sika BUIUIAETHCS BHACHIJIOK MOBHOTO PO3IICIUICHHS OJIHIET
MOJICKYJIM TJIFOKO3U, BUCTaUa€ Ha yTBOPEHHs 38 moiiekyn ATO.

3anumanna 0aa camokonmpoaw. 1. fxe s3nauenns AT® y npoyecax
eHepeemuyHo2o oominy? 2.V cxinbku emanis i006ysacmvcs enepeemudHull 0OMin?
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Haszsimw ix. 3. Oxapaxmepu3yiime niocomosuuii eman enepeemuuno2o oominy. 4. fxi
npoyecu 8i00y8aromuvcs nio 4ac Oe3KUCHe8020 emany eHepeemuyHo2o 0ominy? 3. Aki
YMOBU 30iliICHeHHs KUCHEe8020 emany eHepeemuunoz2o oominy? 6. Ckinbku 3a2anom
monexyn AT® cummesyemvcsa ni0 uwac 0Oe3KUCHE8020 mMa KUCHEB020 emanie
eHep2emuyHo20 0OMIHy?

8 29.

MJIACTUYHUIA OBMIH

*3arajibHa XapaKkTepUuCTHKA MJIACTHYHOr0 00Miny. [InacTuunum oOMiHOM
Ha3MBaIOTh CYKYITHICTh peakiliii cuHTe3y. BHaAcHioK 1UX MpOIEeCiB 31 CIOMYK, SKi
HAJXOIATh Y KIITUHY, YTBOPIOIOTHCS HEOOX1TH1 /Uil Hel peuoBUHU. OCHOBHI MPOIIECH
IUTACTUYHOTO OOMiHYy — Iie OlocMHTe3 OLIKIB (AUBUCH 822), BYIJIEBOJIB, JIIIiIIB,
HYKJICTHOBUX KHUCJIOT.

*biocuHTEe3 HYKJEIHOBUX KHCJOT. Maiike BCl KUBI OpraHi3Mu 37aTH1
CUHTE3YBAaTU HYKJICOTHJIM B PE3yJbTaTi MOCHIIOBHUX (PEPMEHTATUBHUX PEAKIIiH.
[TomepeaHukaMu HYKJICOTUIIB, SIKI BXOIATh O CKJIaAy HYKJICTHOBHX KHCIOT, €
aMIHOKHUCIIOTH. TakoX i 4ac PO3MICIUICHHS HYKJICTHOBHX KHCIOT 3HAYHA YaCTHHA
HITPaTHUX OCHOB HE PO3MICTUIIOETHCS, @ BUKOPUCTOBYETHCS 3HOBY JMJISI CHHTE3Y
HOBUX HYKJICOTH/IIB.

VYciM O10J0TIYHUM CHCTEMaM NpUTAMaHHUN OCOOIMBUN THN O10XIMIYHHX
peaxiiiif, KOJu MOJIEKyJa OJHI€T CIIONYKH CIYTye OCHOBOIO ISl CHHTE3y MOJIEKYIH
iHmoi. Tak, monekyna JIHK ciayrye ocHoBoro mia cuntedy iHmux monekyn JIHK,
pizaux Tunie Monekyn PHK; monekyna iPHK ciyrye ocHOBOWO 171l CHUHTE3Y
O11KOBUX MOJeKyJd. Taki mporecu JICTalld Ha3BY peakuiil MampuuHo20 CUHme3).
[lin wac peakuid MaTpUYHOTO CHHTE3y MOHOMEPH MOJIEKYJH, IO CHHTE3YEThCH,
PO3TAIOBYIOTHCSl Y TOYHIN BIAMOBIAHOCTI 10 PO3MILIEHHS MOHOMEPIB MOJIEKYIIH-
Matpuill. TakuM YHUHOM, peakyii MampuiyHo20 CUHME3Y € OCHOB0I0 OOHIEI 3
20JI06HUX eACMUBOCmeU DION02IYHUX cucmem — 30amHOCmI 00 CAMOBIOMBOPEHHS.

Pi3H1 BUAM HYKJIEIHOBUX KUCJIOT YTBOPIOKOThCA MO-pi3HOMY. biocunTtes JIHK
IpyHTyeThcsl Ha 3aatHocTi Mmonekyn JHK nmo camomonBoeHHss — perutikaiii,
yHacH110K yoro go4ipHi mosiekynu JJHK cTaroTh TOUHOIO KOMI€H0 MaTEPUHCHKOI.

Yei Bumu PHK(PHK, TPHK, pPHK) cuHTe3ytoThcsi 3a NpPUHLIUIIOM
KoMIuieMeHTapHocTi Ha mojekynax JIHK (peaxyiv mampuunozo cunmesy).

* PizHOMaHITHICTH aBTOTPOHUX opraHi3zmiB. ABTOTpOo(HI Opra”izMu aJis
CUHTE3y OpraHIYHUX CIOJYK 3 HEOPraHIYHMX 3/1aTHI BHUKOPUCTOBYBATH PIi3HI
JoKepena eHeprii.

XeMOCHUHTE3 — II€ TWUM aBTOTPO(HOTO S>KHUBJICHHS, 3a SKOTO OpTaHiuHI
CIIOJIYKM CHUHTE3YIOTbCS 3 HEOpPraHIYHMX 3 BHUKOPHCTAaHHSAM EHEprii, 1o
BUBUTHHSIETHCS BHACIIJOK TEBHUX XIMIYHUX peakmiil. Jlo xemompogie Hanmexatsh
neski Tpynu Oakrtepiit: HiTpudikyrodi, 3amizo0akrepii, 6e30apBHI cipkoOakTepii Ta
1HIITI.

SAxa pons xemoTpodHUX opraHi3miB y npupoxai? Hacammepen, Bonu 0epyTh
y4yacThb Yy Mpolecax Ko.000icy TEBHUX XIMIYHHUX €JEMEHTIB B EKOCHUCTEMaXx.
Haranaemo, xonoobicom peuosun  Hazusaromev  3aKOHOMIpHE — NepeMileHHs.
(Miepayito) nesHUx CHOJYK MINC JHCUBOIO MA HEHCUBOIO YACTMUHAMU eKOCUCeM ma
biocghepu 6 yinomy. IlepeTBopeHHs OaraTbox XIMIYHHX €JIEMEHTIB y Oiocdepi
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B1I0YBAIOTHCA JIMIIIE 3a Y4acTi XeMOTPOGHUX OPTaHi3MiB, K1 37aTHI CUHTE3yBaTH
OpraHiuHl CIIOJIyKM 3 HEOPTraHIYHUX Yy THUX YacTUHax OiochepH, Kyau He Jocsrae
CBITJI0. 30KpeMa, 3a1i300aKTepii OepyTh y4acTh y CTBOPEHHI MOKJIAIIB 3aII3HUX PY/I.

@®oTOoCUHTEe3 — II€ MPOLIEC YTBOPEHHS OPraHIYHUX CHOJYK 3 HEOPTaHIYHUX
3aBISKH TIEPETBOPEHHIO CBITJIOBOI €HEPrii B EHEPrir0 XiMIYHUX 3B'A3KIB
CHUHTE30BaHMX BYIJICBOIIB (uBHCH §21). BiiblmicTh aBTOTPOPHHUX ICTOT HAJICKHUTH
10 (OTOCHHTE3YIOUHX OpTraHi3MiB, abo ¢omompoghie. Y KIITHHAX POCIHH
dboTocuHTE3 BiIOYBAETHCS B XJIOPOIIIACTAX, K1 MICTATh (DOTOCHHTE3YIOU1 MITMEHTH —
xnopodinu. 1o poToTpodiB HamexkaTh 3eJeHi, MypIypoBi OakTepii, HiaHoOaKTepii Ta
POCTIMHH.

doTocuHTE3 TIPYHTYETbCS HAa MOCTIOBHOCTI  OIOXIMIYHMX  pEaKIlii,
MOB'SI3aHUX 3 YTBOPEHHSM BYTJIEBOJIB 3 HEOPTaHIYHUX CHOMYK 1 BHAUICHHSIM B
aTMoc(hepy MOJIEKYIISIPHOTO KHUCHIO.

Knwuoei mepminu ma nonamma. Ilnacmuunuti 0OMiH, peaxkyii Mampuinoz2o
cunmesy, asmompou, GomompopHi ma XeMOMpO@HI OpeaHizMu, XemMoCUHmes3s,

gdomocunmes.
Kopomko npo zonoene.
P OcCHOBHI OpoONIECH IUIACTUYHOIO OOMIHY — 1€ OlocHHTE3 OLIKIB,

BYIJIEBO/IIB, JIII/IIB, HYKJICIHOBUX KUCIOT.

P biocunre3 6iiKkiB BiI0yBa€eTHCS 3 JOMOMOTOI0 pUOOCOM 13 aMiHOKHCIIOT.
[Topsimok po3raiiryBaHHSI aMIHOKUCIOTHUX 3aJTUIIKIB Y MOJIMEOTHAHOMY JIAHI[I031 IT1]1
gac HOro CHHTE3y BU3HAYAETHCS MEBHOKO IOCHIJIOBHICTIO HYKJICOTHIIB y MOJEKYJII
1PHK.

P llepmwii eTan GiocuHTE3y OUIKIB — I1€ TPAHCKPUIIIIIS: CHHTE3 MOJICKYJIHU
1PHK na monexyni JIHK B sampi.

Jami B 1muTOomiasmi BiOyBalOTbCS MPOLIECH TPAHCIAIII: IMOCHTIIOBHICTh
HykiaeotuniB y Moiekym 1PHK mepeBomuTbecs B MOCHITOBHICTH aMiHOKHCIIOTHUX
3QJIMIIKIB MOJICKYJIM OifiKa, 10 cUHTe3yeThes. CrouaTky Mojekyna onHiei 3 20
aMIHOKUCIIOT mpueaHyeTbes no neBHoi moiyekynn TPHK, nmani iPHK 3B'szyeThes 3
pruOOCOMOIO, a 3roJIOM — TaKOX 13 aMIHOKHCIOTHUM 3JIMIIKOM, TPHETHAHUM 0
nepHoi Mosjekyan TPHK. Ha msacTtymHumx eramax mOMIMENTUIHUM JIAHITIOT
MOJIOBXKYETHCS 3aBSKH TOMY, 1110 aMIHOKUCIIOTHI 3aJIUIIKU MTOCTIAOBHO 3B'SI3yIOTHCS
MK CO0O0I0 3a JIOIIOMOIO0 MIIHMX IEeNTHAHUX 3B'sa3kiB. Ha Bci 11 mporecu
BUTpavaeThcs eHepris ATO.

P Ilporiecu cuHTE3y NPUMHUHSIOTHCS, KOJIU pUOOCOMA JOCSITAaE TPHILIETY,
SAKUW CUTHANI3yE TMpO TPUIMHEHHS CHUHTE3y TMOJINeNTUAHOro JaHmiora. Ha
3aKJIIOYHOMY €Tari CHHTE30BaHHWM OUIOK HaOyBa€ CBOET MPUPOTHOI MPOCTOPOBOI
CTPYKTYPH.

» biocunres JIHK rpynryerbcss Ha 3matHocti monekyn JHK mo
CaMOIIOIBOEHHS, YHACHIZOK YOro JIOYIpHI MOJIEKYJIM CTalOTh TOYHOIO KOIIEIO
marepuHchkoi. Yci Buaun PHK (iPHK, TPHK, pPHK) cunte3yroThcs 3a mpuHIIUTIOM
KOMILJIeMeHTapHoCcTi Ha Mojekynax JJHK.

P Cepen aBTOTPOHUX OPraHi3MiB PO3pi3HAOTE XxeMoTpodu i hoToTpodu.
[lepmri nnst CUHTE3y OpraHiyHMX PEYOBUH BHKOPUCTOBYIOTH E€HEpPIilo, sKa
3BIIBHSIETBCS MiJ] Yac OKHUCHEHHS JICSIKMX HEOPTraHIYHMX CIOJYyK, Jpyri -—
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BUKOPHUCTOBYIOTh €HEprito cBiTia. Jlo xemoTpodiB HanexkaTh ACSKl rpynu OakTepii:
HiTpudiKyroui, 3am3o00akTepii, 0e30apBHI cipkoOakTepii Ta iHm. BoHum 3matHi
CHUHTE3yBAaTU OPTaHiyHI CIOJYKHA 3 HEOPraHIYHMX HE3aJe)KHO Bia ocBiTieHHS. Jlo
dboToTpodiB HamexaTh 3€JEHI POCIWHU, ACSIKI OTHOKIITHHHI TBapuUHU (EBIJICHA
3elieHa TOIIO) Ta MpokKapioTd (miaHoOakTepii, mypmypoBi Oakrtepii, 3eyeHi
cipkoOakTepii).

P B cykapioTie ¢OTOCHHTE3 BiIOYBAEThCS B XJIOPOIUIACTAX, SKI MICTATh
dboToCuHTE3yI04l MIrMEHTH — XJI0podiau. Y mporiect GOTOCHHTE3Y B 3€JC€HUX POCIHH
1 miano6akTepiit 6epyTh yuacth aBi porocuctemu — nepma (I) i mpyra (I1). ITpomec
dboTtocunTe3y BinOyBaeThcs B 1BI (a3 — CBITVIOBY 1 TeMHOBY. CBIiTiIOBY (azy
HA3BaHO TaK TOMYy, IO ii peakiii mepediraloTh JHIlIEe Ha CBITII B MeMOpaHax
0COOMBUX CTPYKTYP XJIOPOILIACTIB — TUIAKOiaiB. [Ipomecn TeMHOBOI a3y MOXYTh
nepedirary 1 3a BIAICYTHOCTI CBITJIA.

B DOTOCHMHTE3YIOUl OpraHi3MH BIIOBIIIOIOTH CBITJIOBY eHeprito CoHus 1
MEPETBOPIOIOTh il Ha EHEPril0 XIMIYHMX 3B'SI3KIB CHHTE30BaHUX ByrieBojiB. Lli
CIIOJIYKH CITOKHBAIOTh OpPraHi3MHU-TeTepoTpodu. 3ejieHI POCIMHHU 1 I1aHOOaKTepii,
BOMparoYu BYIJIEKMCIUN ra3 1 BUAUISIIOYM KUCEHb, MIATPUMYIOTh CTalud Ta30BHM
cknag armochepu. Ilig Ai€er0 KOCMIYHUX TPOMEHIB KUCEHb MEPETBOPIOETHCA HA 030H
(O3), axuii popMye 3aXUCHUN 030HOBUH Iap (€KpaH) aTMOochepu.

3anumannn ona camoxonmponto. 1. fAxa pone /[HK y 6iocunme3si 6inkig? 2.
Yum eiopisnsaromeca npoyecu biocunmesy /JJ[HK i PHK? 3. Aki peakyii ioHocamo
00 peaxyii mampuunoco cuumesy? 4. AHxi opeanizmu uazusaromos gomompoghamu
ma xemompoghamu? 5. Axi pizuxo ximiuni ymosu 30iticnenns xemocunmesy? 6. Axi
opeanizmu 30amui 00 xemocunmesy? . HAke bionociune snauenHs xemocurnmesy? 8.
AHx  siobysaemvcs ¢omocunmes? 9. Yomy 6e3 3erenux pociun HemoNCiuse
iCHY8aHHs cyuacHoi biocghepu?

§ 30.
CYYACHA KJITUHHA TEOPIL. MOAKJIMBOCTITA
IMEPCIIEKTUBU BUKOPUCTAHHA HUTOTEXHOJIOI'TA

KiituHa — OCHOBHA CTPYKTYpHO-(DYHKITIOHAJIbHA OJWHHMIIS BCiX OPraHi3MiB,
eJIeMEHTapHa [UJIICHA KUBA CUCTEMA.

 Kuaitmna sk inTerpoBana Oiosoriuna cucrema. Kiituanm € Tumun
yHIBepcaJbHUMU OyAiBEIbHUMHU OJOKaMu (OAMHMISIMU >KMBOi MaTepii), 3 SIKHUX
noOy0BaH1 BCl PI3HOMAHITHI >KMB1 OpraHi3MH, 110 HACEISIOTh HAlly IUIaHETy. YcCi
KIIITUHU CKJIAJAlOThCS 3 TaKMX OCHOBHUX KOMIIOHEHTIB: IJa3MaTHYHa MeMmOpaHa,
nuToruiazMa Ta sapo (y MpOKapioTiB Moro (yHKIIIO BHKOHYE sJI€pHA 30HA —
Hykieoin). Kmituna — ue oockonana Oioenepeemuuna cucmema: BOHA 3[aTHA
MEePEeTBOPIOBATU OJHI OpMHU €Heprii B iHIII (XIMIYHY — B MEXaHIYHY, XIMIYHY — B
€JIEKTPUYHY TOLIO).

KnituHa cTaHoOBUTH COOO0I0 iHopmayitny cucmemy: y HiM 30epiraeTbcs
3aKOJ0BaHa CIaJikoBa 1H(oOpMaIls 00 OCOOJIMBOCTEH OYJIOBM Ta MPOIECIB
KUTTEIISUIBHOCTI BChOT'O OPraHi3My. Y KIITHHI ICHYIOTh OCOOJIMBI CTPYKTYpHU IJISI
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3a0e3MeueHHs peatizallii crnajakoBoi iHdopMallii nuistxom 6locuHTe3y OUIKIB. Takum
YUHOM, KOXXHA KJIITHHA CIYTYE 0ioXiMiuHOW (habpukoro, ajpke MIOCEKYHIU B HIH
BiJI0yBa€ThCS O€3114 y3roKeHUX 010XIMIYHUX MPOILIECIB.

Krnituaam eracmusea camopeeynayis: BOHU 3[aTHI MIATPUMYBATH BiTHOCHY
CTaJICTh CBOTO XIMIYHOTO CKJIaqy 1 BJIACTUBOCTEH (TOMEOCTa3), HE3BaXKalouul Ha
3MIHM B HaBKOJMIIHBOMY cepenoBuili. KmituHu 30amui 0o camogiomeopents
IIUISIXOM PO3MHOKEHHS MTOA1IOM Y1 OpYHBKYBAaHHSM.

Knitunam mnputamMaHHa nodpasiugicms: BOHU 3IaTHI COpUMMATH Ppi3HI
BIUTMBM 1 TIEBHUM YWHOM Ha HuX Bimmosizatu. [0 ¢yHkmiro 3abe3nmedyroTsh
CUTHaJbHI O1MKM KIITUHHOI MemOpanu. KiiTuHam sk O10JOTIYHUM CHCTEMaM
npuTaMaHHa YiricHicmb, 1O 3a0€3MeYy€eThCS B3aEMOJIECI0 BHYTPIITHROKIITHHHUX
CTPYKTYP YHACTIJOK CaMOPETYJIAIIii.

B eykapioTHYHUX KJIITHHAX € CUCTEMa BHYTPIIIHBOKJIITUHHUX MeMOpaH, siKi
MOAUIAIOTh BHYTPIIIHE CEPEIOBUIIE HA OKpeMi (yHKUIOHAIbHI AUIsTHKUA. HasBHICTH
TaKUX JAUIIHOK 3a0e3nedye OJHOYacCHUW mepelir OaraThbOX, YacTO HECYMICHUX,
010XIMIYHUX TIpolEeciB. B mepiny depry 1e cTocyeTbcsi OJHOMEMOPAaHHUX OpraHeln -
€H/I0TUTa3MaTHYHOI CITKH, KOMITIEKCY [ 0JbIKi, BaKyoOJIIb 1 J1i130COM

Mix okpeMuMH (QYHKUIOHATBHUMHU  JUISHKAMH  MOXYTh  ICHYBaTH
(yHKIIOHANBHI i IPOCTOPOBI 3B's13KM. JInie 1BoMEMOpaHHi MITOXOHAPIT i IIacTUAN
IIPOCTOPOBO OE3MOCEPEIHBO HE 3B'A3aHi 3 iHIIMMH CTPYKTypaMH. IM mpHTaMaHHHii
MeBHUN CTyMNiHb aBTOHOMII B KIITHHI, 30Kpema HasBHICTh BiacHoi JIHK Ta
PO3MHOXEHHS MOJLIOM.

VY3aranpHeHHS JaHUX, OTPUMAHUX IIiJ 4ac TPUBAJIOTO BUBYEHHS KIIITHUHH,
OyJ10 chopMyJIbOBAHE SIK KAIMUHHA MEOPIAL.

* Io107keHHS KJIITHHHOI Teopii HA Cy4acHOMY eTali PO3BUTKY 0i0JIOrii.
VYnepiie KIITHHHY Teopito chopmynroBany HiMelrbki BYeH1 M. [neiinen 1 T. [lIBann
(1838). Ha cyuacHoMy eTari KJIiTHHHA TEOPis OXOILIIOE Taki mojoxeHHs (1x 9):

— yCl OpraHi3aMHu CKJIaJaloThCs 3 KITHH. OTXKe, KIITHHA — eJeMEHTapHa
OJIMHHUIIS OyJOBH )KMBHUX 1CTOT;

— KJIITHHM BCIX OPraHi3MiB IMOJI0HI 3a MOXOKEHHIM, OYy/I0BOIO, XIMIYHUM
CKJIaJIOM, OCHOBHUMHU IPOLIECAMHU KUTTEAISUTHHOCTI;

— KO’KHA HOBA KJIITUHA YTBOPIOETHCS BUKJIFOYHO B PE3YJIbTaTl PO3MHOKEHHS
MaTepPUHCHKOI, TOOTO KIITHHA — eJIeMEHTapHa OJJUHUIIS PO3MHOXKECHHSI,

— OaraTOKJITUHHI OpTaHi3MU PO3BUBAIOTHCS 3 OJHIEI KIITHUHH, TOOTO
KJIITUHA — €JIEMEHTApHA OJIMHUIISI PO3BUTKY;

— KJIITUHU MICTATh CHaJIKOBY i1H(oOpMaIliio, HEOOXIAHY IS 31HCHEHHS
KUTTEBUX IUKIIB 1 3MIHH IMOKOJIIHb TIEBHOTO BHUIY OPTaHI3MiB;

— KJIITMHAM TMpUTaMaHHA TOJPA3JIMBICTh: BOHU 3/IaTHI CHPUMMATH Pi3HI
BIUIMBHY 1 IEBHUM YMHOM Ha HHUX BIAIMOBIJATH;

— y OunpmocTi 0araToKJIITHHHUX ~ OPraHi3MiB  pI3HI  TUMH  KITITHH
(GOpMYIOThCS BHACTIZOK CHeIiani3aiii MpoTIroM I1HAUBIAYaJIbHOTO PO3BUTKY
0COOWHU;

— y OuIbIIOCTI 0araTOKJIITUHHUX TBAapUH 1 BHIIUX POCIUH 3 KIITHH,
noAi0HUX 3a O0y10BOIO Ta QYHKITISIMH, POPMYIOTHCS TKAHUHH;
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— 3 TKaHUH (POPMYIOThCS OpTraHH, sIKi TICHO TOB'A3aH1 MK COOOI0 B CUCTEMH
OprasiB Ta (PYHKIIIOHAJIbHI CHCTEMH 1 MIAMOPSIAKOBAHI HEPBOBIM Ta TyMOpPalbHIN
PETyIISLii.

TakuM 4rHOM, B OCHOBI O€3MEPEPBHOCTI KUTTS HA HAIIN TUIAHETI JICKHUTD
came KJIITHHa.

. Cy4acHi HanpsAMM AoCaiTzKeHb Y HuToJIorii. CydacHi JOCTIKEHHS Y
ragy3i LUTOJIOTII HAacaMmIiepes CIpsSMOBaHI HAa BHUBUEHHS HaWApIOHIIMX OpraHen i
CTPYKTYpP KJIITHHHU 3a JOTIOMOTOIO CBITJIOBOI Ta €JIEKTPOHHOI MIKPOCKOITi. 3 1HIIIOTO
00Ky, Bce OLibIlle PO3BUBAIOTHCA IOCTIIKEHHS B Tally3l KIITUHHOI 1HXEHEpii, Tak
3BaH1 IIMTOTEXHOJIOT1.

Humomexnonozia — BITHOCHO HOBA raixy3b O10JIOTIYHHUX IOCHTIKeHb. BoHa
BUKOPHCTOBYE pi3HI MeToau. Hacammiepen memoou eudinenns xiimun 3 OpraHizmy i
MEPEHECEHHsI iX Ha MOXHUBHI CepeloBUIIA. TaM KIITUHU NPOJOBXKYIOTh XKUTHU 1
po3MHOXKyBaTtucs. KynbTypu Takux KIITHH MOXKHA 3aCTOCOBYBATH HE TUTBKH IS
HAayKOBUX EKCIIEPUMEHTIB, aje W y BHUPOOHMLTBI. 30KpeMa, L€ 3HAYHO 3HUXKYE
coO1BapTICTh JIKApChKUX MpenapaTiB Ta 30epirae MpUpOIHI pecypcH (HampHKiIas,
PIAKICHOTO «KOPEHS KUTTSD — )KEHBIIIEHIO).

VYuyeHi B3AIUCHIOIOTH 2ibpuouzayito comMamudHux (Hecmamesux) KIiMuH
OpraHi3MmiB, sIKI HaJeXaTh O PI3HUX BUIIB, POJAuH, poxAiB Tomo. [Ipu mpomy 3a
JOTIOMOT'OK0 PI3HUX MIKPOCKOIIYHUX TEXHOJIOTIN SIAPO OAHIET KIITUHU NEPEHOCATH
70 1HIIOT; B KJITHHUA OJHOTO BHUJY MEPEMIIIYIOTh XpPOMOCOMH 3 KIIITHH 1HIIOTO TOIIIO.
[Opuauzaiisi HecTaTeBUX KIITHH Ja€ 3MOTy CTBOPIOBAaTH IIpemapartd, sKi
MIJBUIIYIOTh CTIMKICTh IPOTH PI3HUX 1H(PEKININ, a TAKOXK 3HUIIYIOTh JACSKI 3JIOSKICHI
MyXJUHU (PaKOB1 3aXBOPIOBAHHS).

Pospobnena memoouxa knonyeanus opeawizmie. Knomom Ha3uBaTh
CYKYITHICTh T€HETHUYHO 1JICHTUYHUX KIITHH a00 0COOWH, OTPUMaHUX BiJ CITUIBHOTO
IpeKka HecTaTeBUM HNUITXoM. OCKIIbKM KOYKHA HECTaTeBa KIIITHHA 3a3BHUYAal MICTHTh
CHaJKOBY 1H(pOpPMaIIil0, MPUTAMaHHY BChOMY 0araTokJIITUHHHOMY OpraHi3My, TO CTa€
MOXJIUBUM OTPUMAHHS 3 OJHI€l KIITUHM 3HAYHOI KUIBKOCTI OpraHi3miB 3
OJIHAKOBUMHU CHAJKOBUMHU SKOCTSAMHU. Lle MIMPOKO BUKOPUCTOBYEThCS NIpU
PO3MHOKEHH1 POCIIUH 13 IIIHHUMU JJISI JIFOJIMHU BIACTUBOCTAMH. KITOHYBaHHS TBapuH
PO3M0YATO JIUIIIE B OCTAHH1 JACCSITHPIUYSL.

Knrwuoei mepminu ma nonammsa. Knimunua meopis, yumomexHonozii, K1oH.

Kopomko npo zonoene

» Kiitunu:

— OCHOBHI CTPYKTYPHO-(YHKI[IOHATbHI OJTMHULII OPTaHi3MiB;

— OloeHepreTHyHI CUCTEMH, 3/IaTHI IEPETBOPIOBATH OJIHI (DOPMU €HEPTii B 1HIIIL;
— iHdopMarliitHi CUCTEMH, B SIKHX 30epiracThcs cnaakoBa iHdopmaIris;

— MeTaboJI4YHl CUCTEMH, B SIKHX BOJHOYAC BIOYBa€ThCs 0araTo y3TOIKEHUX
010XIMIYHUX TIPOIIECIB.

» KiiTuHaM BIACTHUBI:

— caMmoperyJjsuis; BOHM 37aTHI MIATPUMYBaTH BiJHOCHY CTalliCTb CBOTO
BHYTPIIIHBOTO CEpeIOBUINA (TOMEOCTa3), He3BAKAKOUHM Ha 3MIHU Y JIOBKIJIII;

— CaMOBIJTBOPEHHS Ta Iepejada CHajakoBoi 1HQopmarllii HalaakaMm, 3aBIsSKH
YOMY JKUTTS TPUBAJIUHN Yac ICHye Ha HaIIX MIJIaHeTl;
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— TO/APA3IMBICTh: BOHU 3/IaTHI CIPUMMATH Pi3HI BIUIMBU 1 TIEBHUM YMHOM Ha
HHUX BIAIIOBIJATH.

P KimituHi sk 1HTerpoBaHii O10JOTIYHIA CHCTEMI NpUTaMaHHa TiCHA
B3a€EMOJISl  PI3HUX  CTPYKTyp. B  eykapioTMUHUX KIITHHaX € CHCTEeMa
BHYTPIITHBOKJIITUHHUX MEMOpaH, AKi MOAUIAIOTh BHYTPIIIHE CEPEOBHILE Ha OKPEMI
GyHKIIOHANBHI AUIAHKH, 10 3a0e3leuye OJHOYACHUN Tmepebir Oararbox, 4acTo
HECYyMICHUX, 010XIMIYHHUX MTPOIIECIB.

3anumanna 0na camokoumponio. 1. Axi enacmusocmi npumamanmi
KIIMUHAM K camMoCmiunum Oiono2iyvnum cucmemam? 2. YV uomy nonseae
npocmoposuil i yHKYIOHANbHUL 38 SA30K MINC OCHOBHUMU CKAAO0BUMU KimuHu? 3.
Axi cyuacHni manpsamu Oocnioxcenv vy yumonozcii? 4. Xmo enepwe chopmyniosas
KiimunHy meopito? 5. Ha3eimb 0CHOBHI nNONOJCEHHS KIIMUHHOI meopii Ha
cyuacHomy emani?

§ 31.
B3ACMOIIS KJITUH 1 iX JTUOEPEHIIALIISA

* Oco0.1uBOCTI oprauizanii 6araTokJiTHHHNX eyKkapioTiB. KoxkHa Ki1iTHHA,
AKa BXOJHUTb 0 CKIANy 0a2amoKIiMuHHUX op2anizmise, IPU3HAYCHA I 311ACHEHHS
auiie neBHUX (QyHKOiA. BIiamoBigHO pi3HI TUOM KIITHH BIAPI3HAIOTBCA 3a

PI3HOMaHITHI MPOSIBU MPOLECIB KUTTENISUIBHOCTI (KUBJICHHS, AUXaHHSA, BUIIJICHHS,
MO/PA3JIMBICTh TOILO) JMINE YAaCTKOBO 3IMCHIOIOTHCA HAa KJIITUHHOMY pIBHI, a
MEPEBAXKHO — 3aBJSIKM B3aEMO/I1i TKAHUH, OPTaHIB Ta CUCTEM OPIaHiB.

* Illo Take TkaHuHA? TKAHUHOIO HA3UBAIOMb CYKYNHICMb KAIMUH, HOOIOHUX
3a 6y006010, (hyukyiamu ma noxooxcenusm. KoxHa TKaHMHA BUKOHYE B OpraHi3Mi

€MOPI1OHATLHOTO PO3BUTKY 3 TIEBHUX T'PYIT 3aPOJIKOBUX KJIITUH, a00 JHUCTKIB (eKmo-,
Me30- Ta eHmodepmu), y BUIUX POCIUH YCl TKAHWHU OEpyTh MOYATOK BiJl TBIPHOI
TKaHUHU (Mepucmemu). ['oO0BHA BIIMIHHICTh MDK TKaHMHAMHU TBApWUH 1 POCIHH
MOJISITa€ i€ B TOMY, 110 TKAHWHU TBAapUH YaCTO CKJIAJAIOTHCA HE JIMIIE 3 KIITHH, a
TaKOX 13 MUKKIITHHHOT PEYOBUHH, KA € MPOAYKTOM iXHBOI KUTTEMISUIBHOCTI. Y
TKaAaHUHAX POCIUH MUDKKJIITUHHOI PEYOBMHHM MPAKTUYHO Hemae. Haromicte mik
000JIOHKAaMU POCIMHHUX KIITHH 4YacTO PO3MIIIEHI TOPOXHUHU OUIBIIOTO YH
MEHIIOTO PO3MIpy — MUKKIITHHHUKH. BMICT CyCIHIX KIIITUH POCIHMH CIIOJIy4YE€HUN
MJ1a3MOJIECMaMHU.

TkaHUHU TBapUH BHUBYAE HayKa gicmonozcis. MikpockomiuHy Oyn0oBY TKaHUH
POCIIMH JOCIIIKY€E MIKPOCKONIUHA AHAMOMISL.

» ABumie nudepenuianii KJIITHH I GopMyBaHHA TKaHUMH. Onmozenes — ye

BCs crmaakoBa iH(opmallis mpo ManOyTHIN opraHi3Mm. JlodipHI KIITHHH, X04a 1 €
KOIISIMA MaTEPUHCHKO1, OJTHAK 3 KOKHUM TOIOM Jie/1alli OUIbIle BIPI3HSAIOTHCS Bij
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Hel. 3roJJoM BOHU NEPETBOPIOIOTHCS HA KIIITHHU, XAPAKTEPHI JIJIs NEBHUX TKaHUH Y
CKJIaJ[l TUX YH 1HIMX OopraHiB. Takuii mporiec AicTaB Ha3BY ougepenyiayii.

Jlugpepenyiayia — ye nossa axicHux giominHocmeti y 0y008i ma @QyHKYIsAX
MIDHC KIIMUHAMU YU MKAHUHAMU.

v JI0poCTIoMy opraHi3Mi MicCIIs Biz[Memex KJIITHH 3aCTYIAaITh MOAI0HI M, a
BCI Pi3HI KJIITHHU OpFaHlB 1 TKaHUH JII0Th Y3TOIIKEHO (sBuwie inmeepayii). OTxeE,
ICHYIOTh TI€BHI B3a€MOMIl MDK KJIITHHAMH, SKi 321663HC‘-IYIOTB Y3TO/DKEHUN PICT 1
PO3BUTOK MOJIOJIOTO OPraHi3My Ta CTaOUIbHICTD 3p1I0TO.

YdeHi BCTaHOBWJIM, IO BJKE HA PAHHIX eTamax MOJAUTYy 3UTOTH OJHI KIITHHH
3apoJika BIUIMBAIOTh Ha 1HII. lle sBUIlEe Ha3BalIU 3apoO0KOGUM B63AEMOBNIUBOM
(embpionanvHoto  iHOYKyiero).  JloBemeHo, 10  AesAKI  3apOAKOBI  KIIITHHU
(opeanizamopu) BUIUISIIOTH TEBHI PEYOBHHHU, SIKI CIPSMOBYIOTH IU(EpEeHINalliio
IHIMX KITUH. Tak, peanizytouu Julle NeBHY YaCTHHY BJIACHOI'O T€HOMY, 111 KIIITUHU
CTalOTh CMITETiaIbHUMH, HEPBOBUMH, M'SI30BUMH TOIIO. BaximuBy ponb y
nudepeHiianii BIAIrpalOTh TaK 3BaHI cmosOYposi KAimuHu, TPU KOXKHOMY MO
AKUX OJIHA 3 JOUIPHIX KIIITHUH BIAITPa€e pojib OpPraHizaTopa, 1HIa — Iu(epeHIF0eEThCS
(TepMiH «cTOBOYpOBa KJIITHHAY 3ampononyBas 1909 poky ricronor O. MakcumoB).

Cmoe0yposi Kaimunu PO3TANIOBAHI B OCOOJIMBUX MICISIX PI3HUX TKaHWUH
(30KpeMa, BHYTPIIIHBOTO CEPEAOBHUINA Ta €MiTeTladbHUX) JIOJUHU Ta 0araTbox
XxpeOeTHux TBapuH. BoHM 37aTHI  AUIMTHCS, NOpU LbOMY IM__ BJIACTUBE

CaMOMIATPUMAHHA: TICJHs TOAUTYy OJHAa 3 JOYIpHIX KIITHUH 3aJIUIIA€ThCS
CTOBOYpOBOIO, 1HIIA — 3rojJoM JudepeHiloeTbcsl. BOHM TakoX BH3HAYaAIOThH
3JIaTHICTH JIO pereHeparlii, TOHOBIIOIYH KIITUHHUHN CKJIaJ OpTaHi3MiB.

CtoBOYypOBI KIIITUHM XapaKTepU3YIOTbCS HHU3KOK OCOOJHUBOCTEH, SKi
BUIPI3HAIOTH iX Bij 1HmMMX KmiTuH. [lo-mepiie, BOHU 37MaTHI JIIUTHCS HEOOMEXKEHY
KUIbKICTh pasiB. [lo-apyre, mpu BBEIEHHI CTOBOYPOBHX KJIITHH B OpraHi3M, BOHH
3HAXOJATh 30HY YIIKOJKEHHS 1 3aJMIIAIOTHCS B Hil, 3a0€3Meuyroun BiJHOBIICHHS
KJIITUHHOTO CKJIaJy Ta BTpauyeHuX (PYHKITIH.

Crin 3a3HAYMTH, 110 CTOBOYPOBHUX KJIITHH B OpPraHi3Mi JIOJUHU YK€ MaJlO: y
3apojIKa JTIOJIMHM OJIHA Taka kiituHa npunagae Ha 10 000 iHmUMX, a B JIIOAUHA BIKOM
noHax 60 pokiB — Ha 5-8 MuH. SKmo cToBOYpOBI KIIITHHU BTpadarOTh CBOL
BJIACTUBOCTI — OPraHi3M MpUpPEUYCeHUl Ha 3arudenb. BpsATyBaTu HOro MOXKE TUTBKH
omepailisi 3 BBEJEHHS CTOBOYPOBHX KJIITHH, OTPMMAHHUX BiJ JOHOpPA, HAMPHUKIA]
[IUISIXOM TIEPECaKEHHS YePBOHOTO KICTKOBOTO MO3KY.

VY 3apoakiB ccaBLiB CTOBOYpOBI KJITHHM MOXYTh JaBaTH IOYAaTOK YCIM
TUAMAM KJIITUH. Y JIOpPOCJIOMY OpTaHi3Mi BOHHM JIMIIE MATPUMYIOTH KIJIBKICTh
nudepeHIiioBaHNX KJIITUH Ha HEOOXITHOMY Uil 3a0e3MeUeHHS KUTTE3JATHOCTI
PiBHI.

Knwuosi mepminu ma nouammsa. Tkanuwa, 2icmonocis, MIKPOCKONIUHA
anamomis, ougepenyiayisn, emoOpioHanbHa IHOYKYIsA, cmoedyposi KIimuHuU.

Kopomko npo 2onoene

P KiiTuHU, $KI BXOIATh JO CKIaay OaraTOKJIITUHHUX OpraHi3MiB,
NpU3HAYEH] JUIs 3A1MCHEHHs JuIle TMeBHUX (YHKIIN, TOOTO IudepeHIioThCI
BIIPOJIOBXK PSIy MOCHIIOBHUX MOJLIIB. ToMy (PyHKIIOHYBaHHS OaraTOKJIITHHHOTO
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OpraHi3My SIK ITIJTICHOT O10JIOT1YHOI CUCTEMH 3a0€3MeUeHe y3roKEHOI MiSUTBHICTIO
BCIX HOTO KJIITHH.

B Jlns1 OGaraTOKIITUHHUX OpTaHi3MIB  XapakTepHUM  1HAMBIAyaJIbHUN
po3BuTok  (oHTOrene3). CrToBOypoBI  KIITHHM  JAlOTh  IMOYATOK  yCIM
auQepeHioBaHUM KIITHHAM 3a BECh MEPi0]] OHTOTEHE3Y.

3anumannn ona camoxkoumponro. 1. [lJo maxe mxanuna? 2. Ilosacuimo
asuwe ougepenyiayii  krimun. 3. AHAx  ioOysaecmvbcsa  83a€MO0ISL  KAIMUH Y
bacamoknimunnomy opeanizmi? 4. IlJo cmanosiams coboo cmogbyposi Kiimunu ma
sIKe iXHeE Oionociune 3Ha4eHHs !

CToBOYpPOBi KJIITHHM — II€ TEPBUHHI KIITHMHH, IO 3yCTPIYalOTBCA B YCIX
0araTOKIITUHHUX opraHi3max. L{i KIITHHM MOXYTh CaMOBIJIHOBJIIOBATHUCS IIJISXOM HOJIITY
KIITUHH, a TAKOK MOXYTh AU(PEPEHINIOBATUCS B JOCUTH BEJUKY KUTBKICTh CHEI1aTi30BaHUX
TUMB KIITHH. ICHYIOTH 1BI KaTeropii cTOBOYpPOBHX KIITHH CCaBIIB: eMOpiOHaIbHI
CTOBOYpOBI KIIITUHH, IO TOXOIATH BiJ OJACTOIMCTIB, Ta CTOBOYPOBI KIITHHU JOPOCIIOTO
Oprasi3My, o 3HaXOASATHCS y 3pUTUX TKaHUHAX.
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§ 32.
TKAHUHU JIIOANHU TA TBAPHUH.
I'"CTOTEXHOJIOI'TA

CydacHy knacudikalio TKaHWH TBapHH 1 JIIOJIMHU 3aTBEeppKeHO 1987 poky
Ha MiKHApOJHOMY aHAaTOMIYHOMY KOHIpeci. 3TiIHO 3 HEK BHJUISIOTH YOTUPH
OCHOBHI TUIHM TKaHUH: eNiTedianbHi, M'sI30Bi, HEPBOBI Ta BHYTPINIHBOI'O CEPEIOBHIIIA.

* EniTestiafibHi TKAHUHU BKPUBAIOTH T1J10, BUCTENSIOTh MOTO MOPOKHUHM Ta
MOPOKHUHM BHYTPIIIHIX opraHiB. BoHu yTBOpeHi ogHuM abo OaraTbMa IIapaMu
KJIITHH, IO IIUIBHO NPWISITalOTh OJIHA JO OJHOI. MDKKJIITHHHa pPEYOBHMHA B
ermiTeNaIbHUX TKaHWHAX Maibke BiACyTHSA. KuiTHHM TOJSIpHI: 1XHS BEpXiBKOBa
YacTHHA BIAPI3HAETHCS 3a OYyJOBOIO BiJl OCHOBH Ta MOKe MaTu Bidku. [lokpuBHMIA
emiTeNiii YacTo BHUIUISIE HA30BHI IIUIbHY 30BHIIIHIO OOOJOHKY — KYMUK)Ly
(4IIEHUCTOHOT1, KPYTJIl YEpBHU Ta 1H.).

Kiituau emitenito 31€0LIBIIOT0 PO3TAIIOBaHI HAa 0OA3aibHil MeMOpaui —
TOHKOMY IIIapl MDKKJIITUHHOI pedoBHHM. B emiTenii BiCYyTHI KPOBOHOCHI CYAHMHH,
TOMY MO0 KJIITUHU KUBJISATHCS 32 paXyHOK HAJIXO/KEHHS yepe3 0a3aibHy MeMOpaHy
MO>KUBHUX PEYOBUH B1J] pO3TAIIOBAHUX TJIMOIIE TKAHUH.

Po3pi3HA0Th KidbKa BHJIB emiTeManbHuX TKaHuH (Mai. 32.1, 32,2, 32.5).
Ilokpuenuit oonowapoeuii enimeniil yTBOPIOE IIKIPHI TIOKPUBH OaraThox
0e3xpeOeTHUX TBAPUH, a TAKOX JIAHIETHHUKIB. OKpIM TOr0, OJHOIIAPOBUMN €MITENN
BHUCTEJII€E BTOPUHHY IOPOKHUHY TIiJa, YTBOPIOE BHYTPIIIHI OOOJIOHKA TOHKOIO
KHUILIEYHUKY, KPOBOHOCHUX 1 JIM(PATUYHUX CYIuH Ta iH. OcOOIMBUM pI3HOBUAOM
OJIHOIIIAPOBOTO EMITENII0 € BIMYACTHM, IO BUCTEJNSAE CTIHKH AUXAIbHUX IUISXIB.
Ilokpuenuit 6azamowaposuii enimeniit yTBOPIOE BEPXHIN 1Iap MIKIpU (enioepmic)
XpeOeTHUX TBAapUH Ta BUCTENSE MOPOXKHUHY POTA, YTBOPIOE BHYTPIIIHI OOOJIOHKU
ctpaBoxoay. KimiTuHH #ior0 BHYTPIINIHBOTO MIAPY 37aTHI 10 TOALTY, a 30BHIIIHBOTO —
MOXXYTh POTOBITH, THHYTH 1 TIOCTYIIOBO 3IyIIyBaTHCh. Y 0ararbox XpeOeTHUX
TBApWH 3pPOTOBUT MIISHKM B TIEBHUX YacTHMHAX TiJIa YTBOPIOIOTH CTPYKTYpH, SKi
BUKOHYIOTh 3aXMCHI Ta 1HIIN (DYHKIIi: JTyCKU IUIa3yHiB, Hip's Ta 13600 NTaxiB, KIITi,
HIT'T1, POTH, KOIHUTA CCaBIIiB TOIIIO.

Knituau 3anozucmozo enimenito (man. 32.1, 32.5) BuainsaooTh pi3HI
PEYOBHHU 1 9aCTO BXOJATH J0 CKIIAAy 3aJ103.

3a HopMOIO KIITUH PO3PI3HAIOTE MAACKUL, KYOIYHUL TA YUTTHOPUUHUL MUNU
0OHOULAPOBO2O enimeiliro.

Bucoka 31aTHICTh emiTenalbHUX TKaHWH 10 CAaMOOHOBJICHHS (pereHepariii) €
OJIHIEI0 3 MPUYUH CaMO3aro€HHs paH. 3arajoM emiTedialbHi TKAaHMHH BUKOHYIOThH
pPO3MEXKYBaIbHY, 3aXHCHY, CEKPETOpHY, Tra3000MiHHY, EKCKPETOpPHY Ta BCHCHY
byHKIIii.

« M's30Bi TKAHMHHM XapakTEePU3YIOTHCA 3/IaTHICTIO 1O CKOPOYCHHS Y
BIJNOBIIb Ha 30Y/KCHHS — HaIXOKEHHS HEpPBOBOro immynbcy (Man. 32.2, 32,3).
BoHu BX0ASTh 10 CKIIay ONMOPHO-PYXOBOi CHCTEMH Ta CTIHOK OLITBIIIOCTI BHYTPIITHIX
oprasiB, 3a0e3MmeuyoTh pyxu (MepeMIlIeHHsI B TIPOCTOPi) BChOTO Tija YU OKPEMHX
foro wactuH. [lum TkaHWHAM BIacTHMBA 3MIAaTHICTh N0 pereHeparii (3a BUHATKOM
CepLeBoro M'a3a). IX MOAINAIOTE HA HENOCMYToBaHi Ta IOCMYyroBaHi. M'a30Bi
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KJIITUHU MICTSITh 0araTo poO3TalllOBaHUX Yy TMEBHOMY MOPSAIKY MYYKiB Mmiogiopun —
HUTOK CKOPOTJIMBUX OUTKIB (aKTHHY, MIO3UHY Ta iH.). [ pynu kmitun 310paHi B My4KH,
MDK SIKMMH pO3TalllOBaHa CHOJyYyHAa TKAHWHA 3 KPOBOHOCHUMHU Ta JiM(paTHUYHUMU
CyIUHAMH Ta HEPBOBUMH BOJOKHAMH.

Henocmyzosana (2nadenvrka) m'sizo6a mxanuna noOynoBaHa 3 KIITHH, SK1
HalJacTilie MalTh BEpeTeHONoAIOHy (opMy Ta OAHE AApO; BXOIATH 10 CKIIATY
KniTuHu 1i€l TKaHUHM 37aTHI JO CUJIBHOTO PO3TATYBAHHS 1 TPUBAIHMMA 4ac MOXKYTh
nepeOyBaTH B CTaHI CKOpodeHHA. HemocmyroBaHi M'A3M — dYacTMHa OOOJIOHOK
BHYTPIIIHIX OpTaHiB TBAPHH.

Ilocmyzo6ana (nonepeunocmyeacma) m'sizo6a mrxanuHa CKIANAETBCA 3
GaraTosIepHUX BHUAOBKEHNX BENMKHX BOJNOKOHeNb (Man. 32.2, 32,3). Ixui xmituan
3/1aI0ThCSl IOCMYTOBAHUMH, 00 B HUX MPABWIBHO YEPIYIOThCS CBITJII Ta TEMHI JUCKU
31 CKOpPOTJIMBUX OUIKIB aKTMHY Ta MIO3MHY, IO MalOTh pI3HI KOe(DIilieHTH
3asioMyIeHHs cBiTaa. [locMyroBasi M'si3u 31aTHI CKOPOYYBATHCS 3HAYHO IIBUJIIIE, HIK
HEMOCMYTOBaHi. PO3pi3HAIOTH MOCMYTOBaHY CKEJIETHY Ta CEPIIEBY M'SI30BY TKAaHUHH.

Ilocmyzoeani cepyesi m's13068i 6010KHA YTBOPIOIOTH OJIMH 13 IIapiB CTIHOK
cepusi XpeOeTHUX TBApUH — MioKapod 1 JACSKI NUISHKU BEIUKHX 3a J1aMeTpoM
0coOJMBOCTSIMU OyJT0BH BOHH TOJII0HI IO CKEIETHUX, ajie B MIEBHUX MICIIX 3POIICHI
MDK c0000. Taka CTpyKTypa CHpuUs€ UIBUIKOMY TOIIUPEHHIO IMITYJbCIB, IO
BUHMKAIOTh B OCOOJIMBUX KJIITUHAX caMoro miokapnaa. CepiieBoMy M'si3y mpUTaMaHHi
MarOTh Ha3BY KapOioMioyumu.

3a 0cobaMBOCTAMU Oy/IOBU KapI1OMIOIIUTH MO>KHA MOJUIUTHA HA TPU TPYIIH.
OpHi 3 HUX, SIKI HA3UBAIOTh POOOUUMU, CKITATAIOTH OCHOBY CEPIIEBOTO M'si3a.

[Hmra rpyma kapaioMiONUTIB — 600ii pummy — 3a0e3MeuyroTh PUTMIUHI
CKOpoueHHs cepis. YacTuHa KapaiOMIONUTIB XapaKTePU3YEThCS CEeKPEemOpHOO
aKTUBHICTIO. BOHU BUIIISIOTH TOPMOH, SIKUI PETYITIOE apTepialibHAN THUCK.

* HepBoBa TkaHMHA 371aTHA 70 30y/KEHHS 117 BIUTMBOM NIEBHUX YHMHHHKIB
Ta MOro MPOBENICHHS B OpraHi3Mi. Y Hili BUHUKAIOTh HEPBOGi IMNYIbCU, 10 MAOTh
CJIEKTPUYHY TPHUPOY: BOHU TEPEMINIYIOTHCS TO TEBHUX HEPBOBHX BOJIOKHAX Y
MPOTWICKHUX HANIPSIMKAX — B1JI PELETITOPIB JI0 IEHTPAIBHOI HEPBOBOI CUCTEMH 1 BiJ
IIEHTPAJIbHOI HEPBOBOI CHCTEMH O poOoumMx opraiB. Ll TkaHwHa CKIagaeThes 3
HEpBOBUX (HEHpOHIB) Ta momoMibkHUX KmTHH (Man. 32.2, 32.4). CyKyInHICTbH
JIOTIOMDKHUX KITITUH YTBOPIOE Heupoaiio.

Heuapon — xiiTUHA, 10 CTAHOBUTH COOOK CTPYKTYPHO-(DYHKIIIOHAIBHY
OJIMHUIII0 HEpBOBOI cucrteMu. HelipoHun 31aTHI cOpuiiMath  MOJPa3HEHHS,
MEePETBOPIOBATH iX y HEPBOBI IMIYJBCH Ta MPOBOAMTH 1X JIO KJITHH 1HIIUX THIIIB
TKaHUH. Y J03pUIOMYy CTaHi HEWpOHM He3laTHI 1o noxainy. HelpoH ckiagaeTbcs 3
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TUJIa Ta BIAPOCTKIB (aKCOHIB Ta JACHAPWUTIB). Y TIJIl PO3TAIIOBaHI SApPO Ta 1HII
opranenu (Man. 32.4). Axcon — BUAOBXKEHUH (10 1 M 3aBIOBKKH) Ta pO3TaTyKCHHH
Ha KIHII BIJPOCTOK, MO SKOMY IMITyJIbCH NPSMYIOTH BiJ Tija HEMpOHa A0 IHIIMX
KIITUH. /lenopum — 30e01IbIIOT0 KOPOTKUN, CUIIBHO PO3TaNyKEHHH BIJPOCTOK, IO
AKOMY 30Y/DKCHHSI MPOBOJUTHCS BiJ perentopiB ado IHIIMX HEWPOHIB [0 Tija
HEpBOBOI KMTHHHW. HelpoHW 3a3BHuail MalOTh OJWH aKCOH Ta OAWH YW KiJbKa
JCHIPUTIB.

3a xapakTepoMm (pyHKIIH HEWPOHU MOAUIAIOTH HA UyTJIMBI, BCTABHI Ta PYXOB.
Yymauei (ceHcopHi) HeUupoHu CUPUUMAIOTh TIOJPA3HUKU 30BHINIHBOTO Ta
BHYTPIIIHBOTO CEPeOBUINA. Bcmaegnui (acoyiamusHi) HEUPOHU 3A1MCHIOIOTH 3B'SI3KH
MK OKpEMUMH HEHPOHAMH, a pyXosi — MepealoTh CUTHAIN 0 poOOYMX OpraHiB. Y
HEPBOBIN TKaHWHI PO3PIZHAIOTH Cipy peuosury, sKa CKIANAEThCS 3 Tijd HEHPOHIB i
KOPOTKUX JIEHIAPHUTIB, Ta 0Oiny, NOOYJOBaHY 3 BIJPOCTKIB HEHPOHIB, BKPUTHUX
MI€JIIHOBOIO 000JIOHKOI0, — Hepais.

Ha BiiMiHY B1J1 HEHPOHIB, J03pLIl KIITUHU HEHPOTIil 3aTHI A0 noAlty. Bonu
3aMOBHIOIOTh MPOMDKKA MDK HEHpPOHAaMH, MOCTAYalOTh IM IOKMBHI PEYOBHUHH,
YTBOPIOIOTH €JIEKTPOI30JII0I0Ul 00OJIOHKM HABKOJO BIPOCTKIB HEPBOBUX KIIITHH,
CUHTE3YIOTh JesiKi O10JIOTIYHO aKTHMBHI PEYOBHHM, HEOOXI1TH1 A1 (PYHKLIOHYBAaHHS
HEPBOBO1 CUCTEMH.

* TkKaHUHU BHYTPIIIHBOI0 CepeJOBHMINA BUKOHYIOTh PI3HOMAHITHI (DyHKIIII:
OiATPUMaHHS TOMEOCTa3zy, 3axHCHY, pO3MOAUIbHY, TPAHCIOPTHY, OIOpPHY,
3amacaro4y, BiJHOBJICHHSI YIIIKO/DKEHUX YaCTHH TOIIO. BOHU CKIIalatoThCs 3 KIIITHH 1
100pe PO3BUHEHOI MIKKIITHHHOI PEYOBHMHHU, 110 Mae pi3Hy OynoBy. Lli TkaHuHU
CTBOPIOIOTH BHYTPIILHE CEPEJOBUIIE OPraHi3My, 3BifKH il IOXOAUTH iXHA Ha3Ba. IX
HNOJISIOTh Ha CHOJIY4YHi, CKeJIeTHi Ta piaKi (KpoB TOIIO).

Cnoayuni mkanuHu MaroTh KilbKa pi3HoBuIiB (Man. 32.1, 32.5).

Bonoknucma, abo enacne cnonyuna, mkaHuHa BKIIOYA€ KIIITUHU, BOJIOKHA
pi3HOi OynoBu Ta amopdHy (0e3CTPYKTYpHY) OCHOBHY PEYOBHHY, IO iX OTOUYE.
Bonokna HamaroTh MIITHOCTI Ta MPYKHOCTI opraHaMm. Hampukian, BOHU BXOASTH 10
CKJIaJy CTIHOK KPOBOHOCHUX CYIWH 1 HE JalOTh IM 3MOTH HAJMIPHO PO3TATYBaTUCH,
3a0€3MeuyoTh €JaCTUYHICTh MIKIpU. 3aJIeKHO BIJ CIIBBIAHOLIEHHS BOJOKOH Ta
aMop(HOI OCHOBHOT pEUYOBHUHU PO3PI3HAIOTH MYXKY Ta MIIJIbHY TKAHUHHU.

Ilyxxa cnonyyna mrxanuna NPUCYTHS B 0araTbOX opraHax, 30KpeMa yTBOPIOE
map Tak 3BaHOI MIIIIKIPHOT KIITKOBUHH. [[[inbna cnonyuna mxanuHa BXOIWUTH IO
CKJIaJly BJIAaCHE IIKipH (JIepMHU) Ta OKICTS, 3 Hel moOyaoBaHi 3B'sI3KM Ta CYXOXKUJIKH.

Cnonyuni mkaHunu 3i cneyiaibHUMU 61ACMUBOCHMAMU — 11 eMOpIOHATbHA,
KHUPOBA Ta peTHKyasipHa (Man. 32.5, 32.6, 32.7). Embpionanvna mxkanuna Tia dac
IHI[I/IBII[yaJIBHOFO PO3BUTKY JIa€ TIOYATOK KJIITHHAM YCiX THUIIIB CIOJTYHUX TKAHUH. Ii
KIITUHA 3ipyacToi abo BepeTeHomnomioHoi ¢GopMH MalwTh BIJIPOCTKH, SKi,
NEePerIiTaloYiCh, YTBOPIOIOTH CITKY.

Kuposa mrxanuna npucyTHsl B 6arathox opranax (man. 32.5, 32.7). OcHoBHI
il QyHKIiIi — HAKONMMYEHHS 3amaciB MOXXUBHUX PEYOBHH 1 TEIUJIO130JIALIS.
Po3Mimnryrounch mig IIKIpOI® Ta HABKOJIO BHYTPINIHIX OpraHiB, I TKaHUHA
3abe3rneuye IXHIA MeXaHIYHHMM 3axUCcT. PO3pi3HsOTE OUTy Ta Oypy >KMpPOBI TKAaHUHHU.
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bina sorcuposa mxanuna 6epe ydacTh y MOIJIMHAHHI 3 KPOBi, CUHTE31 Ta 30epiraHHi
TniaiB. bypa sorcuposa mrkaHura CIyTye I TEPMOPETYIIAITI.

Pemuxynapna  mxanuma  yTBOPIOE OCHOBY KPOBOTBOPHHUX  OpPTaHIB,
po3TalioBaHa B TEYiHIN, CENE3IHIl Ta 1H. OpraHax, BXOIUTh JO CKIAAy CIM30BUX
000JIOHOK KUIICYHUKY, JESAKUX JIM(PaTHUYHUX BY3JiB TOmO. CKIaAa€ThCS 3 BOJIOKOH 1
KIITUH — (PiOpoOnacTiB, a TaKokK CTOBOYPOBHX KIITHH. Y KPOBOTBOPHUX OpraHax
PETHKYJSipHA TKAaHMHA CTBOPIOE OTOYEHHS JUISl KJIITHH KpPOBi, IO PO3BHBAIOTHCS
(32.6).

Pioki _mkanunu — Kpoeé i _nimgha CKIAAIOTHCS 3 PIAKOT MIKKIITHHHOL
PEUYOBHHM (naazma), y K po3TaIIOBaHI OKpeMi KIITUHU ((hopmeHi eremenmu; y
KpoOBI — 11e epumpoyumu, mpomboyumu Tta aetrxoyumu) (Man. 32.10). OcHoBHI
GYHKIIT IMX TKaHUH MOJIATAIOTh Y MiATPUMAaHHI TOMEOCTa3y, TPAHCHIOPTI MOKUBHUX
CIOJIYK, TOPMOHIB Ta IHIIMX OI1OJIOTIYHO AKTUBHUX PEYOBHH, MPOAYKTIB OOMIiHY,
rasiB, 3a0€3MeUeHH] IMyHITeTYy. 30aradeHa KUCHEM KPOB Ma€ Ha3By apmepidaibHd, a
BYTJICKUCIINM Ta30M — BEHO3HA.

Epumpoyumu 3a11CHIOIOTh TpaHcnopT rasziB. BoHU MICTATh JauXaabHUN
MITMEHT TeMOTJI001H, IKUIl Ha/lae iM 4EPBOHOTO KOJILOPY 1 MOKE BCTYMATH B HECTINKI
cnonyku 3 O, ta CO; (Man. 32.5).

Jletikoyumu MaioTh fA/ipa Ta BUKOHYIOTh 3aXWCHI (DYHKIli, COPUYMHIOOYH
IMyHH1 ~ peakilii. Pi3HOBUIM JIEMKOUUTIB  (nimghoyumu, MoOHOyumu  TOIIIO)
BIIPI3HAIOTHCST 32 pPO3MiIpamMu, OCOOJMBOCTAMH OyAOBH Ta (DYHKI[IA, TPUBAJICTIO
KUTTSL.

Tpomboyumu OepyTh y4acTh y 3ciliaHHi KpoBi xpebetHux. lle moszbamieni
AJIep YaCTKU BEJIETCHCHKUX KIITUH YEPBOHOTO KICTKOBOTO MO3KY.

Ckenemni _mkanuHu XpeOCTHUX TBAPWUH XapaKTEPU3YIOThCS MPYKHICTIO
(XpsitoBa TKaHWHA) 1 MIIHICTIO (KICTKOBAa TKaHWMHA) MDKKIITUHHOI PEUYOBHMHU Ta
BXOJISITh J0 CKJIa/ly OIIOPHO-PYXOBOTO arapary.

Xpawoea mkaHuHa CKIAAAETHCA 3 KIITUH Ta OPraHiuHOI OCHOBHOI pEYOBUHH,
gKa BHW3HA4Ya€ 1i MIIHICT, Ta mpyxHicTh (man. 32.1, 32.5, 32.9). YV 3apoakis
OLTBIIOCTI XpeOETHUX TBAPHUH CKEJIET YTBOPEHUH XPAIIOBOIO TKAHUHOI0. Y JOPOCIHX
0COOMH OUTBIIOCTI BUAIB XPEOSTHUX TBApPHWH 1 JIOJUHU XPSAIIl MPUCYTHI B pedpax,
cyrio0ax, CyXOXKWJIKaX, 3B'S3KaX, CTIHKAaX MOBITPOHOCHUX MUISAXiB TOIO. BoHu
3a0e3neuytoTh pyxomi (B cyrimobax) Ta  HamiBpyXoMi 3'€THaHHA  KICTOK,
MEPENIKO/DKAIOTh 3JMMAHHIO MOBITPOHOCHUX NUISIXIB, 3a0€3MeUyOTh Bi1JIHOBIICHHS
KICTOK TIpHU TEepPeIoMax TOIIIO.

Kicmkosa mxanuna mMae BUCOKUH BMICT HEOPTaHIYHUX COJIeH, IO Hadae i
ocobmmBoi mirHOCTI (Man. 32.1, 32.5, 32.8). ¥ MUKKIITHHHINA pPEYOBUHI MICTATHCS
kapOonatu Ta (ocharu Kampmito, a Takox ocoOnuBi O1IKM (KOJAreHoBi Ta iH.).
TBipHi Ta pyHHIBHI KIITUHU 3a0€3MEUyIOTh 3aMilIeHHS XPAIMIOBOI TKAaHWHU
KICTKOBOIO, TepedyJoBy Ta pereHepauilo KIiCTOK. Po3pi3HsioTe ryOyacTy Ta
KOMITAaKTHY KICTKOBY TKaHUHH.

I'ybuacma peuosuna po3TallloBaHa BCEPEIWHI KICTOK 1 CKJIAJA€ThCA 3
MEPeTIeTeHNX KICTKOBUX IJIACTHHOK, 30PI€EHTOBAHUX Y HAIMPSMKax CHUJI CTUCKAHHS
a00 po3TsarHeHHs. BoHa Mae Buriisin ryodactoi Macu, 3BiJIkU i Ha3Ba. [IpOMIKKH MiX
KICTKOBUMHU TJIACTUHKAMU 3alIOBHEH1 YEPBOHUM KICTKOBUM MO3KOM.
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Komnaxmna pewoeuna yTBOpIOE 30BHIIITHI YACTUHU KICTOK; BOHA Ma€ BUTJIS
CYLITPHOI MacH 3 OKPEMHUMH MOpPOKHHHAMHU BCEPEAMHI, JI€¢ PO3MIIIEHI KIITHHU.
OCHOBHOIO 11 CTPYKTYPHOIO OJJMHUIICIO CIYTY€E OCMEOoH — CYKYIHICTh KOHLIIEHTPUYHO
pO3TaIIoBaHNX KiCTKOBUX ITacTHHOK (Bix 4 mo 20). Y meHTpi ocTeoHa MPOXOAHTH
KaHaJ, 3a[0OBHEHUI CIOJIYYHOIO TKAHUHOIO, B SIKIM pO3TaIlIOBaHi KPOBOHOCHI CyIMHU
1 HEpBOBI BOJIOKHA.

« TicrorexnoJorisi — HampsAMOK JOCIiIKEHb Yy Tajy3l OiOTEXHOJNOrii, Mo
PO3po0IIsie METOMMKHU TPUBAJIOTO 30epiranHs (KOHCEpBaIllii) TKAaHWH 11032 OPTraHi3MOM
1 BUTOTOBJICHHS TKAHMHHUX 1 KJIITHHHHUX TpENapaTiB IJis HACTYITHOTO BUBYCHHS Ta
MPAKTUYHOTO 3acToCyBaHHA. Hampukiaa, mpobu TKaHUH 3aMOPOXKYIOTh, a TIOTIM 13
3aCTOCYBAHHSM PI3HMX METOJIB MIKPOCKOMIYHOI TEXHIKH PO3pi3al0Th HA TOHEHBKI
MJIaTIBKM,  3HEBOAHIOIOTH,  3a0apBIIOIOTH  PI3HUMH  CIIOJyKaMd  TOIIO.
['icToTexHOMOT1YHI METOAM  J1al0Th 3MOTY BYAaCHO BCTAHOBUTU  HASIBHICTh
XBOPOOJIMBUX (ITATOJIOTIYHUX) 3MIH Y TKaHUHAX, SIK1 CB1A4aTh PO PO3BUTOK IIEBHOTO
3aXBOPIOBAHHS, 30KpeMa 3JIOSKICHUX («pakoBHX») MyxiuH. B VYkpaiHi Oyab-sike
XIpypriuie BTpyYaHHS, a TaKOX BIIKIOYEHHS CBIJIOMOCTI XBOpOro ado
3HEOOIOBAHHS MIJI JI€I0 MEBHUX CHONYK (aHecme3is) 3A1MCHIOIOTh 3 ypaxXyBaHHAM
pe3yNbTaTIB TONEPEIHBOTO aHali3y CTaHy CTPYKTYpH 1 XUTTEASUIBHOCTI HOTro
TKaHWH, OPTaHiB Ta IXHIX CUCTEM.

Man. 32.1. EnitejianbHi TKaHUHM (8epxuiu psio):. I — oOHowaposull
niockuil enimeniu, 2 — bazamowaposuti enimenii, 3 — eilikosuil enimeniu, 4 —
3ano3ucmuil enimeii.

CnosyuHi TKAHMHM (HudicHit pso): | — nyxka cnonyyna, 2 — xpawosa, 3 —
Kicmkosa, 4 — xcuposa, 5 — Kpoa
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Man. 32.2. Tunu TKaHUH. enimeniarvha (a); Mm’a306i — 2nadenvka (0)
nocmyeo8amna (8); cnoayuna (2); Hepeosa (0)

. )3 Dendrite Axon
»—’ terminal ——
/ button

)

- ._ Soma (cell body)

S S~ St

; A\ Myelin sheath
A b
Man. 32.3. HepBoBa TKaHMHA JIOAUHU: A — 6uenso nio mikpockonom, b —
0y006a HelipoHa (Ha MAIOHKY NO3HAYEHO OeHOpUmMU, Mo KIIMUHU, A0P0, MIENIHO8A
000JI0HKA, AKCOH, 3AKIHYEHHs AKCOHA - CUHANC)
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Man. 32.4. Buau TKaHUH  8epXHill psod — dcuposa mrkarHuua(bina i d6ypa),
XpAaw, Kicmka, Kpoe, HUDICHIU pSI0 — NYXKa [ WilbHA CHNOJYYHA MKAHUHU,
O0OHOWLAPOBULL NIOCKULL T 3A7103UCMULL enimeill

Knwuosi mepminu ma nouwammasa. PemuxynsapHa mKaHuHA, OCMEOH,
2ICMOmMexXHoN02Il.

Kopomko npo 2onoene

» B opranizmi TBapuH 1 JIIOJUHU BUIUISIOTH YOTHPH OCHOBHI THIM TKaHHH:
eriTesiaibHi, M'S30B1, HEPBOBI Ta BHYTPIIIHBOTO cepeoBuIia EmiTemanbHl TKAaHUHA
BKPUBAIOTH T1JI0, BUCTEISAIOTH HOTO MOPOKHUHU Ta TOPOKHUHU BHYTPILIHIX OPTaHiB.

P M'si30Ba TKaHMHA 3[1aTHA JI0 CKOPOYEHb Yy BIAMOBIAb HA MOJAPA3HEHHS,
30KpeMa Ha HEPBOBHM IMITyJlbC. 3ajeXHO BiJ OyJOBH Ta OCOOJIMBOCTEM
(YHKLIOHYBaHHS PO3PI3HAIOTh HENOCMYTrOBaHy (TJVIaJIEHbKY) Ta IOCMYTIOBaHy
(momepeyHOCMyTacTy) M's130B1 TKAHUHU.

P HepBoBa TkaHuHa 37aTHA 10 30y/XKEHHS Y BIJATMOB1Ib HA IO MOJIpa3HUKA
Ta MOro NpoBEeIECHHS B OpraHi3Mi. BoHa ckianaeTbcs 3 HEPBOBUX (HEMPOHIB) 1
JOTMIOMDKHUX (HEHpOTJIii) KIIITHH.

P TkaHWHU BHYTPIIIHBOTO CEPEJOBUIA BUKOHYIOTh PI3HOMAHITHI (yHKIIII:
MIITPUMAHHS TOMEOCTa3y, 3axUCHY, pO3MOAUIBHY, TPAHCIOPTHY, OIIOPHY,
3armacarouy, BiJIHOBJICHHS YIIKO/HKEHUX OpraHiB TOII0. BOHM CKIIaqatoThCs 3 KIITHH 1
1100pe PO3BUHEHOT MIKKIITHHHOI PEYOBHHH, 10 Ma€ Pi3Hy OyHoBy. IX MoAinstoTh Ha
CIIOJTYYHI1, CKEJIETH1 Ta P1AKI (KPOB TOILIO).

P [icTOTeXHOJIOTIS — HampsM JOCHIKEHb Yy Tally3l O10TEXHOJIOTI, IO
PO3p00JIsie METOAUKH TPUBAJIOTO 30epiraHHs (KOHCEpBallii) TKaHUH 1032 OPTaHI3MOM
1 BUTOTOBJICHHSI TKAHWUHHUX 1 KJIITUHHUX MpenapartiB JJii HACTyITHOTO BHUBYCHHS Ta
MPAKTUYHOTO 3aCTOCYBaHHS.

3anumanna. 1. AHAxi munu mxanun po3pizHsioms y 0a2amoKIiMUHHUX
meapun? 2. [[Jo cmanoenams coboio enimenianvhi mxanunu? Axi ixwi pizHosuou 3a
byoosoio ma @yukyiamu eam eidomi? 3. Axi ocobrusocmi 6ydosu ma @QyHKYii
m'si306ux mranun? Axi euou m'az3060i mxkanunu éam gioomi? 4. Axi enacmueocmi ma
06yoosa Hepeosoi mkanunu? 5. llJo cmanosnams cob600 MKAHUHU GHYMPIUHLO2O
cepedosuwa? Axi euou yux mxanun eam gioomi? 6. IlJo make cicmomexmnonocis?

Man. 32.5. Perukyasipna (1,2) i xxupoBa Tkanunu (3)
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§ 33.
TKAHUHU POCJIMH

Knrwouoei mepminu ma nonamms. Mepucmema, enioepma, kcuiema, ghroema.

Kopomko npo zonoene. TkanHuHU POCIMH MOAUISIOTH HA TBipHi, MOKPHUBHI,
NnpoBiaHi, MexaHiyHi Ta ocHOBHI (Maj.. 33.1.).

TBipHi TkaHMHU (MepUCTEeMa) CKJIQJArOThCs 3 APIOHUX, MIIJIBHO MPHIETINX
omHa M0 onHOI KmiTWH. KIITHHW TBIpHWX TKAaHWH 3JaTHI JIO0 TOCTIHHOTO YU
NEPIOJUYHOTO MOJIUTY Ta POCTY, SIKHUA MOKJIMBUUN 3aBASKA TOHEHBKIM PO3TSDKHIN
OOOJIOHIII; TMPHU 103piBaHHI BOHU NEPETBOPIOIOTHCS HAa KIITHHU PI3HUX TKAHUH —
IU(EPEHIIIOIOTHCS.

3a wMiciueM po3TallyBaHHS BHIUISIIOTH BEpPXIBKOBY, BCTaBHYy Ta OiuHy
MEPHUCTEMH, 32 OCOOIMBOCTSIMHU PO3BUTKY — IIEPBUHHY Ta BTOPHHHY MEPUCTEMHU.

IloxkpuBHI TKaHWHU PO3TAIIOBaHI Ha MOBEPXHI OPTaHiB 1 BIMEXOBYIOTH X
Bil 30BHINIHBOTO cepeAoBHINAa. BOHM 3axXWIIAIOTh OpraHi3M BiJ BIUIUBIB
HECTIPUSITIIMBUX 30BHINTHIX YMHHUKIB, 31CHIOIOTh HOTO B3a€EMO3B'SI30K 3 JIOBKIJUISM,
pPEeryJIoI0Th MPOIECH Ta3000MiHY Ta BHUIAPOBYBaHHS BoJaU (TpaHCHipartii).
Po3pi3HsioTh mepBUHHY (emijepMa, abo IIKipKa) Ta BTOPUHHI (KOPOK) MOKPHUBHI
TKaHWHHU.

Enigepma (mkipka) CKIAQJA€TbCS 3 OJTHOTO UM KUIBKOX IIapiB IMPO30PHX
KUBHUX KJIITHH, AKl IIUIBHO NPWJISATalOTh OJHA A0 OJHOI, TOMY MIKKIITUHHUKH
BIICYTHI. 3BepXy emijepma 3BUYaiHO BKPUTA OCOOJIMBUM IIApPOM 13 >KMPOIOIOHUX
CIOJIYK, SIKHI 3aro0irae BUMapOBYBaHHIO BOAM Yepe3 il MOBEPXHIO, — KYTUKYJIOW. B
eniepmi po3MillleHi MPOJUXH, K1 PETYIIOI0Th Ta3000MiH.

IlpoBigni KOMIUIEKCHI TKaHUHU (KcujaeMa Ta ¢uoema) 3a0e3neuyroTh
BUCXIJTHUN (PO3UMHM MIHEpPAJIbHUX COJ€H, a TaKoX OpraHiyHUX pPEUYOBUH
MepeCyBalOThCS BiJl KOPEHs 10 HAJI3€MHUX YACTUH POCIWHU 1 Jajll) Ta HU3XITHUU
(cuHTE30BaH1 B 3€JICHUX MaroHax OpPraHiuHI PEYOBUHU HAIAXOASATH J0 1HIIUX OPTaHiB)
MOTOKU PEUOBUH.

Cyaunu, Tpaxeimd Ta CUTOMOMIOHI TpPyOKHM pa3oM 3 MEXaHIYHUMU Ta
OCHOBHUMH TKaHWHaMU YTBOPIOIOTh CYJUHHO-BOJIOKHUCTI MyYKH, HAIPUKIIAL )KUIIKU
JIUCTKIB.

MexaHiyHi TKaHWHU BHUKOHYIOTh OINOpPHI GYHKII{: HAAAIOTh POCITUHI
INPYXKHOCTI Ta MIIHOCTI, MIATPUMYIOTH 1i YaCTUHU B MEBHOMY MOJOXeHHI. Jlo HHUX
HaJIeXaTh JKUB1 Ta MEPTB1 KIITHHY (BOJIOKHA) 3 TOTOBIIEHUMHU CTIHKaMHU.

OCHOBHi TKaHMHM YTBOPEHI XUBUMHU KJIITHHaMU 3 TOHKUMM CTIHKAMH Ta
BEITMKUMH MIKKITITUHHUKaMHU. BoHH po3TarioBaHi MiXk 1HITMMHU TKAHUHAMU.

3anexxHo Bifg ocobmuBocTed OynoBU Ta (DYHKINN PO3PI3HSIOTH Pi3HI BUIU
OCHOBHOI TKaHWHM, HANPUKIAJ XJOPO(PUIOHOCHY, ab0 acHMUIALINHY, 3alacarouy,
noBITPOHOCHY. OKpeMi KIITHHM OCHOBHOI TKaHHMHM BHUKOHYIOTH CEKpPETOPHY
(GYHKIIIO, CHHTE3YIOYH CMOJIU, €dipH1 OJIii TOIIO 1 BUAIISIOUN X HA30BHI.

3anumanna 1. Axi munu pocnumnux mrxanuu 6u 3Haeme? 2. llJo maxe
meipui mxkanunu? Axki euou mepucmem eam gidomi? 3. HAxi Gynxyii 30iticHioroms
noxkpusHi mranunu? Aki € euou nokpuenux mxaumun? 4. llJo make enidepma ma
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kopok? 5. llJo maxe npoouxu? Axi ixui ¢hyuxkyii? 6. fAki 6yoosa ma @ynkyii
nposionux mranun? . IlJo eu 3nacme npo mexaumiuHi ma OCHOBHI MKAHUHU
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TBIpHA TKaHMHA Y KOHYCI KOPOK cutonoaibHa
HapocTaHHa crebna TpyOka

EXXANXXEX

MexaHivHa kKnitmHa, wo
CKNanaeTbCa 3 MEePTBUX KNITUH

MexaHiyHa TKaHumHa,

WO CKNanaeThen i3
XKUBUX KNITUH

doToCUHTEIYIOHa TKaHuHa

Man. 33.1. Tkanunu pocnun
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PO3JIUT III. OPTAHI3MOBHH PIBEHb OPIAHIBALII
KUTTH

TEMA 1. HEKJIITUHHI ®OPMHU JXUTTA 1
OJHOKJIITUHHI OPT"AHI3ZMHA
§ 34.

BYJIOBA 1 BJIACTUBOCTI BIPYCIB. IIPIOHHA

* [Ilo cranoBasITH c00010 Bipycu? Po3Mipu BIpyCHUX YACTUHOK — GIDIOHIE —
taki wmizepi (15-300 mM'), mo OGiNbIICTE 3 HUX MOXXKHA IOOAYUTH JIMIIE 3a
JIOTIOMOTOI0 €JICKTPOHHOTO MiKpOcKorma. Bipycu — mapa3suTd KIITHH MPOKApIOTIB Ta
€yKaploTiB, 1 1032 KJIITHHOI-Xa3s[iIHOM BIPIOHHM HE BHUSBIISIIOTH JKOJTHUX O3HAK >KUTTSI.
JUis cBOro pO3MHOKEHHSI BOHU BHKOPUCTOBYIOTH PEUOBHHM Ta E€HEPIii0 KIITHHH-
Xa3diHa. YHaACHIZIOK B3a€EMOJIlI MDK BIPYyCOM Ta KIITHHOIO-Xa3iiHOM YacTo
PO3BUBaIOThCA PisHi 3axBoproBanns. (*Hanomemp (nm) — mipa 0oexcunu, =10 = u.)

Hayxka, dxa BuB4ae OynoBy 1 (PyHKIIT BIpyCiB, iXHI BJIACTUBOCTI, HUIIXU
nepeaadl Ta crocoOu JIIKYBaHHS 1 MPO(UIAKTUKHA BIPYCHUX 3aXBOPIOBAHb, MA€ HA3BY
gipycoiocis. Y4eH1 BIAHOCATh BIPYCH O OCOOJMBOTO MIAPO3ALTY KHUBOI MPUPOIU —
napcrsa Bipa. BiactuBocTi BipyciB:

® HEKJIITUHHA Oy/10Ba;

e 0OJNIraTHUI Napa3uTU3M y NPOKAPIOTUYHUX Ta €yKAPIOTHYHUX KIIITUHAX;

® BUKOPHUCTAHHS OpraHes KIITHMHHU-Xa3sdiHa ISl CUHTE3y HOBHMX BIPYCHHX
YaCTUHOK;

® BiJICYTHICTh BJIACHOTO OOMIHY PEYOBUH;

® BIJICYTHICTh MPOSBIB JKUTTEMISIIBHOCTI 1103 KIITUHOKO-Xa31HOM.

barato BmactuBocTel BipyciB (BIACYTHICTh KIITUHHOI OyI0BH, METa00I13MY,
POCTY, 3[IaTHICTh J10 KpUCTaJi3allii) He MpUTaMaHH1 1HIIKM opradizmam. [Ipore BoHU
noOyZ0BaH1 3 OPraHiYHUX PEYOBHMH, CHUIBHUX JJI BCIX KUBHUX ICTOT, BCTYNAIOTh 3
KJIITUHAMH y CUMOIOTMYHMIA 3B'SI30K (Mapa3suTU3M), iM MpUTaMaHHI CHAaJKOBICThH 1
MIHJIUBICTb, BIIMOBIAHI Miclg omupeHHs. e cBIIUuTh Ipo HaJIeKHICTh BIPYCIB 110
’KUBOI YacTUHU Oiochepu.

* Dbynosa BipyciB. VY 30BHIIIHBOMY cepeoBHUILl (11032 KIITUHOIO) BIPYCH
nepeOyBatOTh y BUIJISII OKPEMUX YACTUHOK — GIPIOHIE.

3a OyI0BOIO PO3PI3HSAIOTH MPOCTI Ta CKIAJHI BIpYyCU. Y npocmux 6ipycis
Mosekyna HykieiHoBoi kuciotu (JIHK a6o PHK) orouena Tuibku O171KOBUMHU
MOJIeKyJIaMu (BiJl JCKUTBKOX JECATKIB J0 NeKiubkoX Thcsd, mai. 30.1). Ckraowi
gipycu 1z 9ac (OpMyBaHHsI BIPIOHIB 3aXOIUTIOIOTh YACTUHY KIITUHHOI TUIa3MaTHYHOT
MeMOpaHHu, Ky BOHH «IHKPYCTYIOTb» BIACHUMH OUIKaMH 1 BUKOPUCTOBYIOTH SIK
30BHIILIHIO 000JIOHKY.

» IIpionn. Bipycosoris, kpiM BipyCiB, BHUBYAE TaKOX IHII 1H(EKIIIHHI
HEKJIITUHHI (JOPMU KUBOTO — BIPOi/I Ta TIPIOHHU.

Ilpionu — OUTKOB1 YaCTWHKH, 37aTHI CIPUYUHSATH 3aXBOPIOBAHHS HEPBOBOI
cucteMu JroauHU 1 TBapuH. [IpioHOBI (200 MOBUIBHI) 1H(EKINT XapaKTEePU3yIOThCs
MOBUIbHUM, ajlé HEYXWJIBHUM PO3BUTKOM CHMIITOMIB Ta 3aBEPIIYIOTHCS 3arvOeIuIio
Xa3siHa.
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Ha choroanimHil 1eHb Y pi3HUX BHUJIIB CCaBIIIB 3HAWICHO JIMIIE OJUH O1IOK,
[0 Ma€ MPIOHOBI BIACTUBOCTI. Y IIIOJMHU MPIOHM BHUKJIMKAIOTH Psii MOBUIBHUX
iHbeK1iid, a came: Kypy, XBOpoOy ermmbenbma -Sko0a, CHH/IPOM FepCTMaHa-
HTpayc-nepa Tomo. Y TBapuH OINHMCaHI CKpeWmi oOBelb 1 Ki3, CKa3 KOpIB Ta
3aXBOPIOBaHHS TOJIOBHOTO MO3KY Kypei, KillIOK, OJICHIB Ta 1H.

PHK

Man. 34.1.
Camozoupanns sipycy
MIOMIOHOB01 MO3AIKU

Kniouosi mepminu ma nonammsa. Bipycu npocmi ma cknaoHi, 6ipyconocis,
8IpIiOH, 8ipOiOU, NPIOHU.

Kopomko npo 2onogne.

P Hayka, sika BuBYae OynoBY 1 (yHKIII BIpYyCiB, IUIAXH Iepenadi Ta
CIOCOOU JTIKYBaHHS 1 MPOQ1IaKTUKK BIPYCHUX 3aXBOPIOBAaHb, MA€ HA3BY Gipyconozis.

» Bipycu — HexkinitunHI Gopmu KuTTs. e BHYTpIIIHBOKIIITUHHI Tapa3uTH
MPOKAPIOTUYHUX Ta €YKAPIOTUYHUX OPraHi3MiB. 3a MEeXaMH KJIITHH Xa3siiHa BIPYCHI
YACTUHKHU HE BUSABIAIOTH KOJHUX O3HAK KMBOTO. [XHE PO3MHOKEHHS MOKJIUBE JIUIIE
BCEpEUHI KJIITUHU 3 BUKOPUCTAHHSAM CTPYKTYp, OPTaHIYHMX PEUOBHMH Ta €HEprii
KJIITUHU-Xa3s1Ha.

P KoxHa BipycHa 4YacTHHKa (@ipioH) CKIIAJA€ThCs 3 €AMHOI OJHO- abo
neonanirorosoi mojexynu JJTHK abo PHK ta o6ononku. 3anexHo Biag 0COOIMBOCTEM
XIMIYHOTO CKJIaJly OOOJIOHKH BIPYCH MOAUISIOTH Ha MPOCTI Ta CKJIaAHI. Y MPOCTUX
BIpYCiB 000JIOHKA CKJIAAA€ThCs 3 OUIKIB, y CKJIAJIHUX — OLIIKIB, JIIMI/IIB Ta BYTJIEBOIIB.

P Bipoiou — iudexuiiiHi 4YaCTUHKH, $KI CTaHOBIATH COOOIO0 KIJIBIEBI
onHonaximtorosi Monekynu PHK, ski He koayroTh OinkiB. BOHUM CHpUYUHSIOTH
iH(MEeKIIHI  3aXBOPIOBaHHS  POCIWH, SKI NEpPelalThCs MPU  MEXaHIYHHX
YIIKOJKEHHSX Xa3iB.

# Ilpionu — indexiiitHi 017IKOBI YaCTUHKH, SIKI CIPUYMHSAIOTH JOBIOTPUBAI1
1H(MEeKIIMHI 3aXBOPIOBAHHS HEPBOBOI CHUCTEMH, IO 3aKIHYYIOTHCA 3aruOeIlTto
opraHi3my xassiiHa. [IpioHu B opraizaMi MOXXYTb 3'IBJIATHCH YHACHIIOK 1H(IKyBaHHS
YM yCIaJKyBaHHs a00 CAMOYMHHO yTBOPIOBATUCS 0€3 BIUIUBY OY/b-IKMX YAHHUKIB.

P B oprasizMmi JIIOJMHA Ta TBapUH 3HAWJCHUN ONM3BKUI 10 MPIOHHOTO
3akonoBanuil y JIHK 6inok. OT1xke, pioH — 11e 0cobsivBa popMa mprupogHOro OuIKa.

3anumanua ona camoxkoumponio. 1. Hxa wnayka eusuac gipycu? 2. Axi
ocobnusocmi 6yoosu sipycuux uacmunok? 3. ki eipycu nasuearoms npocmumu ma
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cknaonumu? 4. IlJo maxe sipion? 5. I[l]Jo coboro cmanosnsame gipoiou? 6. Il]Jo maxe
npionu? 1. AIKi npuuunu UHUKHEHHSA NPIOHHUX 3AX60PIOBAHb?

§ 35.

PO3MHOKEHHS BIPYCIB.

OCHOBHI ETAIIX B3AEMOJIII BIPYCY I KJIITUHA

Po3pi3HAIOTH BipyCcH POCIHH, JIFOJUHY 1 TBApUH Ta OaKTEpiH.

. Bipycu Oakrepiii, a0o Oakrtepioparu. IIpOHUMKHEHHS YacCTHHOK
OaktepiodariB 10 MPOKAPIOTUYHOI KIITHHU Xa3siHa Mae 0coOJUBOCTI. Po3srisiHeMo
el nporec Ha mpukiani O6akrepiodara T4, OymgoBa sSKOro IMoka3zaHa Ha MaJIOHKY
35.1. bakrepiodar T4 ckitamaeTbcs 3 TOJOBKH, BCEPEANHI SIKOi 3HAXOAUTHCS TEHOM y
BUTIIAI ABodaHIorosoi JJHK ta xBocToBOTO BiIpOCTKA 13 HOXJIOM.

Jlo KiHIISI XBOCTOBOI'O BIPOCTKA MPHENHAHO IIICTh OUTKOBUX HHTOK, SIKI
3aKIHYYIOTBCS OCOOJIMBUMHU JUISHKAMU — perentopamMyd. BoHU B3aeMOMiOTH 3
DIKOMPOTEIaMi Ha TIOBEPXHI KJIITHHHOI CTIHKM OakTepiajabHOI KIITUHU-Xa3sliHa
(xumrkoBa manuuka). Ilicnms mporo OakTepiodar MIUJIBHO MPUTHUCKAE O KIITHHHOL
CTIHKM XBOCTOBUU BIJPOCTOK 1 BIOPCKY€E CBOIO JBosaHItoroBy mojekyry JHK B
[UTOTUIa3My KITITHHH.

3a nyxxe kopotkuit yac (20-40 XBuIMH) B
1H(DIKOBaHIA KIIITUHI HAKOMUYYETHCS BEJIMKa
KUIBKICTh BIPYCHUX CTPYKTYPHUX OUIKIB 1 KOII
JIHK. TIlicns camo30upaHHs Yy I[UTOILIA3MI1
Oaktepii yTBOprOE€ThCs Onu3bko 100 HOBUX
BipyCHUX 4acTUHOK. OcoOuB1 (pepMEHTHU BIPYCIB
PO3YMHSIOTh KJIITHHHY CTIHKY 3CEpeAVHH, 1
BIpIOHM  ONUHSAIOTHCA Y  HABKOJUITHBOMY
CepelOBUIIII. ['eHeTnuHMI Marepiani
oakrtepiodara T4 mictuth 61u3bk0 150 reHis.

Man. 35.1. Cxemamuyna 0yooea
oaxmepiogpaca T4: 1 — cenom ([HHK); 2 -
20]108Ka; 3 — X80CMOBULL 8IOPOCMOK, 4 — OILIKOGI
HUMKU

. Bipycn grogunm i TBapuH. Bipyc cpuny HanexuTh 10 CKJIaJHUX
BIpYCIB. Moro renernyna iH(poOpMarlis 3aKoJI0BaHAa Yy BICBMOX OJIHOJIAHITFOTOBHX
monekynax PHK (man. 35.2). Bipyc rpumy mnepenaeTbcs MOBITPSHO-KpANCIbHUM
IIUISIXOM, YPaXXyHO4H CJIM30B1 000JOHKH BEPXHIX TUXAIbHUX NUBIXiB. [IprennaBmmch
3a JOMOMOTOI0 PELENTOPHUX MOJIEKYJ 10 KIITHH emiTenito, BipycHa PHK nponukae
yepe3 HUTOIIa3MYy JI0 siipa KIITHHU.

Y  xmiTuHI  BiAOyBaeThCs  camMo30UpaHHS BlpyCHI/IX YaCTHHOK, SIKE
CYNPOBOKYEThCS PYWHYBAHHSIM KIIITUHHUX CTPYKTYP 1 BUXOJIOM BIpIOHIB y
MDKKTITHHHAA TipocTip (Man. 35.3). Komn Takux KITHH B emiTeTiaibHIN TKaHWHI
BUSIBUTHCS 0araTo, CIOCTEepiraloTh cumnTomu iHbekmii. HakommueHnHs pemTok
3pyMHOBAaHUX KIITHMH B OpraHi3Mi BUKJIMKA€ Kallellb, MIABUIICHHS TEeMIIepaTypH.
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BipycHl yacTHHKHM mij 9ac Kalulio 31 CJIMHOK XBOPOTO MOTPAIUISIIOTh Ha CIHU30BI
000JIOHKH 37J0POBHX Jto/IeH. Tak Moke po3novaTucs enigeMis Tpuiry.

Yomy maitsice wopoKy 1100u xeopitoms Ha zpun? AJKe IMyHHA CHCTEMa IOBHHHA
Oyma © 3ale3meunTH 3aXUCT oOpraHizmy. BiamoBige mpocra: mIOpasy, KOJU
MOYMHAETHCS EMIJEMisi, MU MAaEMO CIIPaBy 3 HOBUM BIpyCOM, TeHEeTHYHa iH(OopMaIis
SKOTO 3MiHmMIIacsa —(BigOymacst myTaritisi). Came TOMy Hallla iMyHHa CHCTeMa HE MOXKe
foro 3Hemkonutu. Sk Bipyc HaOyBae HOBUX O3Hak? Yacto B OAHY KIITHHY
NOTPAIUIAIOTh HE OJIUH, a JBa YM OLIbIle PI3HOBUAIB (IITaMiB) BIpYCiB, MK SKUMHU
MOXJUBUN 0OMIH onHiel0 abo gekiabkoma minsHkamu PHK. YV Takumit cmoci6
BUHUKAIOTh HOB1 BIPYCH 3 paHillle HEBIIOMUMH BIaCTUBOCTSIMH. BBaxaroTs, 110 came
B TaKHil crioci0 3'ABUBCS BIpYC TPHIY, KU CIPUYMHUB €MiIeMil0 «icmankm» 1918

POKY.
Hyxneoxancma,

¥y

& T— NA

Man. 35.2. Cxemamuuna 6yoosa gipycy epuny:NA ma HA — pizni noeepreez
OinKu

Man. 35.3. JKummesuii yuxn ipycy epuny: 1 — npuconanus 8ipycy 00 4ymiausoi
KATmMunu, 2 — YmeopeHHs nyXupys 3 6ipycom,; 3 — 31umms MemMOpan i NOmpanisaHHsl
PHK s¢ipycy 6 yumonnasmy, 4 — nponuxknennss PHK sipycy 0o siopa xnimunu;, 5 —
mpanckpunyis i pennikayis eipycnoi PHK; 6 — cummes @ipycHux cmpykmypHux
OinKie ma 30upauHs GIPIOHI8, 7 — «BUXIO» BIPIOHIE 3 KIIMUHU

* Bipyc imynoaepinury awoauau (BIJI) npusBoguTh 10 PO3BUTKY
CMEPTENbHO HEOE3NMEUYHOT0 3aXBOPIOBAHHS — CHUHAPOMY HAOYTOro iMyHOAE(ILHUTY,
to6T0 CHI/ly. BIJI OyB Bimkputuii 1983 poky BueHumu IlacTepiBCbKOro IHCTUTYTY
(ITapux) JI. MonTtanbe Ta ®. bappe-Cunycci, 3a mo BoHu 2008 poky oTpumaiu
HobemniBchky mpemito B raixy3i MEAUIIUHU.

3apaxxenns BIJI BiI[6yBa€TBC$I miJy 4Yac craTeBux KOHTakTiB 13 BIJI-
1H(IKOBSIHUMH, Y pasi MOPYIIIEHb CaHITapHUX IPaBWJI MEPEIUBAHHS KPOBI, 1H'€KLIN
JIKapChbKUX TpernapariB 1 HApKOTHKIB 3a JOMOMOIOI0 IINpPHIA, SKUM mepes THM
BUKOPHUCTOBYBana iH(¢ikoBaHa moauHa. KpiM Toro, Bipyc MoOXe HAAXOIHUTU BiA
MaTepi 10 AUTHUHU MiJ 9ac BariTHOCTI, MOJOTIB a00 BUroJ0BYBaHHS MojiokoMm. BIJI
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HE NIEPEeIAE€ThCS MOBITPSAHO-KPAINEIbHUM HUIIXOM, 3 1KEI0, Yepe3 YKYCH KPOBOCUCHUX
KOMax Ta KJIIIIB, Yepe3 pedi Ta Ipu PYKOCTUCKAHHI.

3 MOMEHTYy TpPOHUKHEHHS BIpyCY B UYyTIHMBY KIITHUHY TOYHHAETHCS
npuxoBanuii nepioq BUI-indekuii — BipycoHOCiCTBO, sikuii mMoxe TpuBaTu 7-10
pokiB 1 Oumpie. Y 1ei dac iHQIKOBaHA JIOJAMHA TMOYYBAETHCS LIJIKOM 3I0POBOIO.
Pano uym mizHO mounHaeThes came 3axBoproBanHa — CHIJI, mo TpuBae 3a3Buuaii 1-3
POKH Ta 3aBXJHU 3aKIHUYETbCS cMepTIO. J[o IIbOro yacy He 3apeecTpOBAHO KOJHOTO
Bunanky onyxanHs BlJI-indikoBanoi moaunu. lle moB'szano 3 tum, mo BIJI
BOYJIOBye CBOIO TeHETWYHY iHGopManito y Buriasal asomanmorosoi [IHK y
XpPOMOCOMY KJIITHHH, siKa (@ BIAMOBITHO W OpraHi3M) JOBIYHO CTa€ HOCIEM BIPYCY.
OcCkinbKH BIpyC Bpaka€ KIITMHH IMYHHOI CHUCTeMH, 30kpema T-mimdorutu Ta
Mmakpodaru, y pasi pozButky CHI/ly iH(ikoBaHI KIITHHH MacoBO THHYTh. IMyHHa
CUCTEMA NIEPECTAE 3HEIMIKOIKYBAaTH 30yAHUKIB PI3HUX XBOp0oO. ToMy XBOpuil TMHE HE
B1Jl BIpyCy IMyHOJe(DILMTY, a BHACTIJOK IHIIUX 1H(EKIIH, 30yTHUKIB IKUX B HOPMI
Hallla IMyHHAa CHCTEMa aKTHBHO MPUTHIYYe (HAPUKIIAI, MOJIOYHHIII, Ky CIIPHYUHSIE
napa3uTUYHUN TPUOOK).

Bipyc iMyHOAeIUMTYy JIIOAMHU 3a OCTaHHI 25 POKIB 3HAYHO IMOUIMPUBCS
cepell HaceJeHHs PI3HUX KpaiH, cepen skux 1 Ykpaina, a CHIJl naOyB xapakrtepy
nanoemii — emijieMii, 1O OXOIUTIOE OUIBIIICTh KpaiH Ha Hamni miuaHeti. [lanaemis
CHI/ly — yHikaibHE SIBHILE B ICTOpIi JIFOJACTBA 3a IIBUIKICTIO PO3MOBCIOKECHHS,
Macmtabamu Ta rMOMHOK HachiakiB. Iloumnaroum 3 1981 poky, komu OyB
3apeecTpOBaHM mepiinii BUmaaok 3axsoproBanus, Big CHI/ly Bxxe momepiio 20 miH
JojieH, 1 me 61u3bko 14 MiTH y BChboMY CBITI KUBYTH 3 BIJI-iHdekiero.

* OcobamBocTi momupenHs BipyciB y Oiocdepi. [lommpenns BipyciB sk
BHYTPIIIHBOKIITHHHUX Mapa3uTiB y Oiochepi BU3HAYEHE apealaMU YyTIUBHUX JI0 HUX
opraHi3miB. [leBHI BuIu BIpYCIB 3aBXIU MArOTh TMEBHY CYKYIHICTH (KOJO) BHUJIIB
Xa34iB; 30KpeMa, BIpyCHU POCIHMH HE 1H(]IKYIOTh JIIOJIMHY, TBApUH 1 OakTepii, Bipycu
OakTepiii — BIAMOBIIHO POCIMHHM 1 TBapWHHU TOIIO. B opranizmax OJHOTO BUIY
MOYTh MEIIIKATH PI3H1 BUAM BIPYCIB, SIKI MAPA3UTYIOTh y KIITHHAX PI3HUX TKAHUH Ta
opraniB. Jleski BipycHi iHdekii xapakTepHi TUbku s moauau (rematut B, BIJT),
a00 TMEeBHMX BU/IIB TBApUH (ALLyp, YyMa co0aK), pOCIHH, TpubiB un Oaktepii. [HmIi
BIPYCHM MarOTh IIUPOKE KOJO Xa3siB, HANMPHKIAA, CHUIbHI JUIs JIIOAWHU Ta PI3HUX
BU/IIB IUKUX 200 CBIMCHKHUX TBApUH (KJIIIIOBHM €HIIE(aTiT, CKa3, )KOBTA IUXOMAaHKa).

[TpucrocyBanHs  BipyCiB 10  BHYTPIIIHBOKJIITHHHOTO  Hapa3sUTU3MY
MPOSIBJISIIOTECS B PI3HOMAHITHOCTI CMOCO0IB  €(DEKTUBHOTO 3apa’keHHsI Xa3siB.
Bipionn 30ynHUKIB 3aXBOpIOBaHb OpTraHIB JUXaHHSA TMOTPAIUIAIOTH JO Xa3siB
MOBITPSTHO-KPANEIbHUM NUISIXOM (TpUI, Kip, BITpSHA Bicma); TpaBJICHHS 3 1KEO Ta
nuTTsAM (TenaTuT A); TOKpHBIB Tijla — 4Yepe3 CIM30BI 000JIOHKH (Teprec, Bicma,
Mamnijoma).

[lepeHocHHKaMK BIpiOHIB YacTO CIYTYIOTh PIi3HI UYJIECHUCTOHOTI, 30KpeMa
KPOBOCUCHI KOMapi (KOBTa TIpOTMACHUIIA) Ta Kimimi (KImoBUi eHnedatir).
3apakeHHSd MOJKJIMBE TaKOXX MpPU HEJOTPUMaHHI CaHITApHUX HOPM MiJ 4ac
nepenuBaHHs KpoBl abo xipypriunux omnepauiid (rematut B, BII). [ns nedxux
BIpYCIB BCTAHOBJIEHa MOXJIMBICTh Tepeaadl MpU CTATeBUX KOHTaKTax (repriec,
iMmyHOACIUT 0 auHu, renaTut C).

102



JlocuTh 4acTO BUHMKAIOTh CHPUSATIMBI YMOBH JUIsl MOIIMPEHHS BIPYCIB, IO
MPU3BOIUTH IO ClajaxiB emigeMiil iHQEKIiHHUX 3aXBOpIOBaHb (TPHILY, KOpY,
CHIy). Haramaemo: enidemicio Ha3uBalOTh MacoOBE IOIIMPEHHS B TMEBHIN
MICIIEBOCTI TOTO YH 1HIIIOTO 3aXBOPIOBAHHS.

Cnio giomimumu, wo 6 nepeiKy 3HAYHUX KAmacmpo@iuHux nooil, 5Ki
CRIMKAIU TI00CMB0 3a 6CI0 1020 ICMOpIl0, 00HE 3 YINbHUX MICYb nocioac enioemis
gipycy epuny 1918 poky, max 3eana icnaunxa. Lla enioemis 3abpanra nonao 50 maw
ocummis (nopisuaime — y Jpyeii ceimogii sitini 3a 6 pokie 3acunynro oausvko 50
MJH TT00ell).

Hayky, sika BuBYa€ 3aKOHOMIPHOCTI mepeliry emifiemiii, ToOTO TOCHiIKY€E
MPUYMHU BUHUKHEHHA 1 MOUIMPEHHs 1H(PEKIIHHNX XBOPOO Ta 3aCTOCOBY€E OTpHUMaHI
3HaHHS T OOpOTHOM 3 HHMMM, HA3HMBAIOTh enidemionociclo. 3HAYHUA BHECOK Y
PO3BUTOK 1LI1€1 HAyKH 3p00OUB BiIoMUl ykpaiHchkuil yuenuit J[.K. 3abonoTauii.

Kniwouosi mepminu ma nouammasa. baxmepiogae, eipyc imynooegiyumy
moounu  (BLJI), cumopom  Habymoco  imynooepiyumy  moounu  (CHI/),
Namoz2enHicms, enioemionois, naHoemis.

Kopomko npo zonoene

> Bipycam pociaun 118 TPOHUKHEHHS B LUTOILUIa3My HEOOX1JHE
VIIKO/KEHHS KIIITHHHOI CTIHKM BHACHIOK MEXaHIYHUX BIUIMBIB 200 il pOTOBUX
opraHiB 0e3xpe0eTHUX TBapUH-TIEPEHOCHUKIB (Komaxu Ta Kpyrii uepBu). CyciniHi
KJIITUHU 1HPIKYIOTHCS Yepes MIa3MOIECMHU.

» CuHIpPOM — CyKYMHICTh O3HAK (CHUMIITOMIB) TTIEBHOTO 3aXBOPIOBAHHSI.

P bakmepiogpacu 3HAXONATH TPOKAPIOTUYHUX Xa3siB 3a JOTMOMOTOIO
pelenTopiB, MO TPUETHYIOTHCS JI0 TIIKOMPOTEINiB OaKTepiaJIbHOT KJIITHHHOI CTIHKHU.

P Ilpoctuii Bipyc noniomienimy ckinagaetbecss 3 Mosekynu PHK
(cuHTE3y€EThCST B sApI KIIITUHU-Xa3siHa) Ta OUIKOBOi 000JOHKU. Bipyc zpuny
HAJIEKHUTh 10 CKIAJHUX BipyciB. Moro reneTndHa iHpopMarlis 3aK010BaHa y BiCbMOX
onnonanimroropux wmoJekyiax PHK. Bipyc rpumny mnepemaerbcsi mOBITpsiHO-
KpareJabHUM [UISIXOM, YPaXKYIOUH CITU30B1 000JIOHKM BEPXHIX TUXAIBHHUX IUISXIB.

P YacTtunka (BIpiOH) CKJIATHOTO Bipycy imynodegiyumy narwounu (BIJI)
Mae JI0AaTKOBY OOOJIOHKY 3 MeMOpaHu kiiTuHu-xassina. Ockunbku BIJI ypaxkae T-
aiMmpounTy, iXHs 3aruOenb TPU3BOAUTH 10 HecTadl (AediluTy) HOCIIB KIITUHHOTO
IMYHITETY B OpraHi3mi. 3B1JICH TOXOJUTh Ha3Ba — BIPYC IMYHOIE(PIIIUTY JIFOJUHHU.

B [lowupenns BIpYCIB SIK BHYTPIIIHBOKJIITUHHUX Mapa3uTiB y Olocdepi
BU3HAYEHE apeajamMu YyTJIMBHX J0 HUX opraHi3miB. IIeBHI BuUIM BIpYCIB 3aBXKIU
MalTh NEBHY CYKYIHICTh (KOJO) BHJIB Xa3fiB; 30KpeMa, BIPYCH POCIHUH HE
1H(DIKYIOTh JIOJUHY, TBapUH 1 OakTepii, Bipycu OakTepiil — BIANOBIAHO POCIUHHU 1
TBapUHH TOIIIO.

B [Ipucmocysanns BIpyCiB 10 BHYTPIIIHBOKIITHHHOTO Tapa3sUTH3MY
MPOSIBJISIIOTECSL. B PI3HOMAHITHOCTI  CHOCOOIB  €(DEKTUBHOIO 3apa)K€HHs Xa3siB
(MOBITPSIHO-KpANeIbHUM IIIAXOM, 3 DKCI Ta IHUTTIM, Yepe3 CIIM30BI 00OJIOHKH
tomio). IlepeHOCHUKamMU BIpIOHIB YacTO CIYTYIOTh PI3HI WIEHHWCTOHOTT Ta K.
3apakeHHsS MOKJIMBE TaKOXX MpU HEIOTPUMaHHI CaHITApHUX HOPM Mia 4ac
nepeIMBaHHs KPOBI a00 XipypriyHuX orepallii Ta Ipu CTaTeBUX KOHTAKTaX.
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P Bipycu 3matHi 10 CcHajgKoOBHX 3MiH MLUIAXOM MyTaiiid abo oOMiHy
ninsakamu PHK mik pisanvu Bugamu. Lls iXHS BIacTHBICTH CHpUsi€ BUHUKHEHHIO
HOBUX BIPYCHMX 4YaCTHHOK Ta IH(EKUIHHUX 3aXBOPIOBaHb, HAIPHUKIAJ BIpyCy
imynogedimuty moanau (BIJI), skuil cipuunHioe cMepTelbHy XBOpPOOY — CHHAPOM
Habytoro imyHonediuuty (CHI).

3anumannna ona camoxoumponro. 1. Axi ocobnusocmi po3mHONCEHHS
baxmepioghazcie? 2. Il]o éam ioomo npo sipycu noounu? Hasedimv npuxiaou. 3. Aki
OCHOBHI xapaxmepucmuxu gipycie epuny ma BIL/I? 4. fki éu 3nacme winsixu nepedayi
30YOHUKIB GIDYCHUX I[HpeKyill MH00uHU, Mmeapun i pociun y npupooi? 5. Ski eu
3Haeme cnocobu 3anobicanHs Gipycuum inghexyiam? 6. IlJo maxe enidemiunuil
npoyec?

§ 36.

MMPOPIITAKTHKA TA JIKYBAHHS BIPYCHUX THOEKIIIA

*IIpodinakruka BipycHux iHdexuiid. Yci 3acobu npodiulakTUKA MOKHA
MIO1IMTH HA TPU OCHOBHI KaTeropii:

*3ax0/]M, CHpSIMOBAHI Ha JIKBIJALIIO JHKEpel TMOMIMPEeHHS 30yJIHHKA
(Hanpuknan, 13055111 XBOPHX);

*3aX0/IM, COPSAMOBaHI Ha MEpPEepUBAaHHSA MEXaHI3My Iepenadl 30yJHUKa BIJ
1H(}IKOBaHUX OCOOMH 10 3J0pOBUX: 3aCTOCYBaHHS pecHipaTopiB, 3ac00iB TiTl€HH,
Mpenaparis, 10 3HULIYIOTh KPOBOCHCHUX KOMAaX — IIEPEHOCHUKIB BIPYCIB TOLIO;

*3aX0/M, CHPSIMOBaHI Ha CTBOPEHHS CHEUU(PIYHOI HECHPUUHSTINBOCTI
HaceneHHs (IMyHi3alis) — 3M1MCHEHHS NPOQPIIaKTUYHOTO IIETIIEHHS.

Tak 3aBASKM MAacOBHUM HIEMJICHHSIM Ta 1HIIMM 3aco0aM MpOoQIIaKTUKUA BIPYC
Bicniu B O10c(epi 3HUK, a 1151 XBOpOoOa mepecTasa iCHyBaTH sIK 3arpo3a JIFOACTBY.

e MexaHi3MH CTBOPEHHS CTIMKOCTI 10 BipycHHMX iHdekuii. Jxmo BBecTH
B OpraHi3M BakIlMHYy — TOCja0JieHy a00 HEaKTUBHY KYJIbTYpY MEBHOIO BIpPYCYy, TO
IMyHHa CHCTE€Ma aKTHUBYETHCS 1 CTa€ TOTOBOIO JO OOpOTHOM 3 BHUCOKONMATOTEHHUM
mTaMoM IpOro 30yaHuKa. Temep ICHYIOTh BaKIIMHUA IPOTH OUIBIIOCTI BIIOMHUX
BHCOKOITATOT€HHUX BIPYCiB.

IMyHITET PO3BUBAETHCA TOJI, KOJM OpraHi3M BHIYXaB Bia 1H(EKIIHHOTO
IMYHITET JiCTaB Ha3By cheyugiunozo (abo Hadyrtoro). IMmyHiter mMoxxke Oytu W
Hecneyughiyvnum (BpopKeHuM, abo nmpupoaHuM). BiH rpyHTyeThbCs Ha MOEHAHH] il
eymopanvrux (mizonuM, iHTephepoH Ta iH.) 1 kuimunxux (miMmdonuTu, Makpodaru
Tomo) uyumHHUKIB. Hecnenugiunuii imyHiTeT aomomarae OOpoTHUCS 3 OyIb-KUM
BIpYCOM, HE3aJIEKHO B1J] 1OTO BUAOBOI HAJICKHOCTI (3BiZICH 1 Ha3Ba).

Jlyis cTBOpEHHS cHenu(piYHOro IMyHITETY 3aCTOCOBYIOTh BaKIMHU JCKIIbKOX
TUMiB. /Kugumu Ha3UBAIOTh BAKIIMHM, 110 MICTATH «IMOCTA0JIEHI» BIPYCHI YaCTHHKH,
K1 3/1aTHI TPOHUKATH J0 KIITHH OpraHi3My, aje BTPATUIN MaTOTCHHICTh.

Youmumu, abo0 1HaKTUBOBAHWMH, HA3WBAIOTh BAaKIMHHU, Yy CKJIAIl SIKUX €
BipycH, 0OpoOJieHI TOKCHYHMMH pEUOBMHAMHU (Hampukian, ¢dopMmaiiHoM) ado
PEHTICHIBCHKIUM BHUIPOMIHIOBAHHSAM. CRilbHUM Ol 6CIX 8AKYUH € HAABHICMb
8IPYCHO2O OINKA, AKUU PO3NIZHAECMbCA IMYHHOIO CUCMEMOI0 XA3siHa 5K AHMUSEH,
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Jlo cknamy BakUUMH TaKOX BXOJIATh KOHCEPBAHTHU (PEYOBMHH, SIKI
3a0e3meuyloTh TpUBaJe 30€piraHHs BaKIWHM), MIJICHIIOBAYi IMYHHOI BIAMOBIII
opranizmy, OydepHuil po3uunH. Y Hamiid KpaiHi mnpoBagsitb 000B'A3KOBI
BaKIMHALil JiTeil NPOTH JAeKWX BipyCHMX 3axXBOpHOBaHb (rematury B,
NOJIIOMi€JIiTy, BITPSIHKH, KOPY).

Yacto BakIMHYIOTh HE BCE HACENEHHS, a JIMIIE Ty YaCTUHY, AJIS SKOi PU3HK
3apakeHHs HaWBunmil. Hampukman, mpoTu KINIIOBOTO eHiedasiTy BaKIMHYIOTb
JONIeH, SKUM TOTPIOHO mMpaioBaTH B Tai3i (Teosioru, MUCHHBIN TOImO). [IpoTn
’KOBTOI1 MPOIACHUII BaKIIMHYIOTh TYPUCTIB, SIKl MPSAMYIOTh J0 JESKUX KpaiH Adpuku
yn Jlatuncekoi Amepuku. OTxe, 3anam’amaiime: IPOTH NEAKUX 30yTHUKIB BIPYCHUX
XBOpOO BaKIMHALlIA 000B'A3K0BA, sl OLTIBIIOCT] — TUIBKH Y Pa3i pU3HKY 3apaKCHHSI.

Knwuoei mepminu ma nonammsa. Cneyughiunuii, Hecneyughivnuti imyHimem.

Kopomko npo 2onoene.

# ['0J0BHUM HanpsiMoM OOpPOTHOU 3 MOIIMPEHHSAM BIPYCHHUX 3aXBOPIOBAHb €
npodinakTuka iHpekii. BuHaiiieHHs] aHTUBIPYCHUX BAaKIUH CTBOPWJIO YMOBHU IS
MacoBUX 3amOODKHUX IIEIUIeHb HaceneHHs. lLle copusino pi3KoMy 3HUKEHHIO
3aXBOPIOBAHOCTI HA MEBHI BIPYCHI 1H(EKIIi.

# Komu Bipyc 3'SIBISETBCS B OpraHi3mi, IMyHHa CHUCTEMa pO3II3HAE
MOBEPXHEB1 OUIKM MOTro BIPIOHIB SIK UYXOPiAHI (aHmucenu). Y BIANOBIIb KIITUHU
BUPOOJISAIOTh anmumina (O1IKK IMyHOTJI00YJIIHH ), K1 HEUTpali3ytoTh aHTureHu. [lpu
MMOBTOPHOMY TOTPAIUISIHHI B OPraHi3M IbOTO AaHTUTEHY IMyHHA CHUCTEMa IIBHIKO
YTBOPIOE BEJHMKY KIJIbKICTh AHTHUTLI, SIK1 IPUMUHSIOTH PO3BUTOK 3aXBOPIOBAHHS.

P IMmyHITET, a00 HECHPUUHATIMUBICTH OpPraHi3My IO 3aXBOPIOBaHHA, OyBae
Habymum 1 6poodscenum. Ilpu HaOyTtoMy (crmernudiyHOMY) IMYHITETI BIATMOBIIHI
AHTUTIIa BUHUKAIOTh YHACIIIOK TIEPEHECEHOTO 3aXBOPIOBAaHHS a00 BaKIIMHAIII].

P Hecnenudiunuii (Bpo/pKeHM, a00 IPUPOAHUIN) IMYyHITET IPYHTYETHCSA Ha
MPUTHIYYBAHHI JKATTEMISIIBHOCTI PI3HUX BHUIIB BIPYCIB BJIACTUBUMHU OpPTaHI3MY
Xa3diHa TYMOpaJIbHUMH (JTi301IMM, 1HTEp(EpOH TOIIO) 1 KIITUHHUMH (TIMEOIUTH,
Makpodaru Ta iH.) pakTopamu.

3anumanna onn camoxoumponio. 1. V uomy nonseac npogpinakmuxa
sipycHux ingexyiti? 2. Axa ponv éaxkyunayii y 6opomu0i 3 8ipycHUMU iHpexyiamu?
3. Axi anmuseipycui eaxkyunu eam eioomi? 4. 3a paxymox uoco e&ipycu 30amui
VHUKAMU 3aXUCHUX MEXAHi3MI8 opeanismy-xaszsina? 5. Axi euou imynimemy
CHPAMOBAHI NPOMU GIPYCHUX [HDeKYill

§37.

OCOBJINBOCTI BYJ10BU TA "KATTESIJIBHOCTI
IIPOKAPIOTUYHUX OPrAHI3MIB. POJIb V TIPUPOJI TA JKUTTI
JIIOJIMHU

Knwuoei mepminu ma nowammsa. Mikpoopeanizmu, Mikpobionoeis,
KOH'to2ayisi, CnopoymeopeHHs, IHYuCmy8aHHsI.
Kopomko npo 20n106ne
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P Jlo npokapioTiB HajexaTh OJHOKJITUHHI Ta KOJOHIaJdbHI OpPTaHI3MH.
Knituaun mnpokapioTiB HE MaiOTh sjapa, IUIACTHU, MITOXOHAPIA 1 OULIBIIOCTI
OJTHOMEMOpaHHUX OpTaHed.

P IIpokapioTiB Ta OAHOKIITUHHUX €YyKapioTiB depe3 iXHI Maii po3Mmipu
HA3MBAIOTh MiKPOOpraHi3MaMu. IX BUBUae Hayka MiKpoBionozis.

P IlpoxapioTu — ocoOnMBe HAANAPCTBO >KMBUX OPraHi3MiB, 0 SIKOTO
HajlekaTh mHapcrBa Apxe0akrepii Ta Chnpas:kai Oakrepii. ApxeOakTepii
BIJIPI3HSAIOTHCS BiJ CIIPABXKHIX OakTepid 0COOMMBOCTIMH OYyJOBU KIITUHHOI CTIHKU
Ta OpraHi3alle€ro crnaakoBoro Marepiany. Cepen apxebakrepiii € acpobu Ta aHaepoOH,
aBTOTPO(HI Ta reTepoTpodHI BUIH.

P Jlo mapctBa CrpaBxkHi OakTepii HaexaTh O6akTepii Ta 1mianobakrepii. Jlo
CKJIa/ly IXHbO1 KJIITHHHOI CTIHKM BXOJUTH OCOOIMBA CIIOIYKa MYpEiH.

B Cepen cnopasxHix OakTepiii € rereporpodpu (canporpodu, mnapasuTH,
MyTyaJiCTUYHI BUJIM, KOMeHcanu) Ta aBTorpodu (doroTrpodu Ta xemorpodu).
dortoTpodu — 1e 3eneHi Oakrepli, MypHypoBi cipyaHl Ta HecipyaHi OakTepii,
nianoOakrepii. Jlo xeMoTpodiB HanmexaTh HITpUPiKyroul OakTepii, 3am300aKTepii,
0e30apBHi CIpKOOaKTEpii TOILIO.

# KJiTHHU TPOKapioTiB PO3MHOXKYIOTHCS JIMILIE HECTATEBO: MOA1IIOM HaBIiJI,
3piika — OpyHbKYBaHHSIM. Y JESKHX BUJIB ICHY€E OOMIH CHAJAKOBOIO 1H(POpPMALIE Y
BUIJIsANI KoH'toramii. IIpokapioTaM mnpuTamMaHHa 3AaTHICTH 1O BHUCOKHX TEMIIIB
PO3MHOKEHHS (KIITHHU 32 COPHUATIMBUX YMOB 37aTHI noauiatuca KoxHi 20-30 xB).
3a HacTaHHS HECHPUATIMBUX YMOB JI€SKI BUIU YTBOPIOIOTH criopu abo uuctu. Crnopu
Ta MUCTU CIYTYIOTh JJIsl MOIITUPEHHS TPOKAPIOTIB 3a JOIMOMOTOIO BITPY, BOJH, KUBUX
OpraHi3MiB Ta 3apakCHHS Xa3siB.

P V Giochepi canpoTpodHi OGakTepii pO3KIANAOTh PEIITKH Ta MPOIYKTH
KUTTENSUIBHOCTI OPTaHi3MiB 0 HEOPTaHIYHUX Ta OPTaHIYHUX CIONYK. TuM caMum
BOHU 3a0€3MeUyI0Th KOJIOOOIr PEYOBHUH Y IPUPO/1, 30KpeMa MiATPUMAHHS POIIOUOCTI
IPYHTIB, YTOMY YMCJIi ICHYBaHHS T'yMycoBoro mapy. [Ipokapiotu O6epyTh y4acTh y
MpoIlecax CAMOOYMINECHHS BOJOWM: XHUBJISYUCh OPraHIYHUMU PEUYOBHHAMH, BOHU
3MEHIIYIOTh IXHIM BMICT Y BOJII Ta MyJi. A30T(dikcyrodi 6akTepii 30arauytorh IpyHTH
cnonykamu Hitporeny, a 1iano0akTepii — OJHI 3 OCHOBHHUX (OTOCHHTETHKIB —
MOCTa4YaJIbHUKIB KHCHIO Y BOJIOMMAaX.

P 3aBAsKU MISUTBHOCTI OakTepid YTBOPUIIMCS TMOKJIATH KOPUCHUX KOTATIHH:
3ai3HUX Py, HA(TH TOIIIO.

P IlpokapioTiB, 37aTHUX  COPUYUHATA  PI3HI  TUOM  OPOJIHHA,
BUKOPUCTOBYIOTh JJI1 OTPMMAHHS MOJIOYHHUX TMPOJYKTIB, OPTaHIYHUX KHUCIIOT,
KBAIICHUX OBOYIB, CUJIOCOBAHMUX KOPMIB TomI0. [IpokapioTu € 3BUYHUMH 00'€KTaMu
JOCIIKEHB Y Tally31 010TEXHOJIOTIi — HAYKH, SIKa pO3p00JIi€ METOM BUKOPUCTAHHS
KUBUX OpPTaHi3MiB a0o0 OIl0JIOTIYHUX TIPOIECIB y MPOMHUCIOBOCTI, CUIBCHKOMY
rOCIOAApCTBI, 30KpeMa JJIs OUMIIEHHSI HABKOJIHUIITHHOTO CEPEIOBUIIA B TOOYTOBUX
1 TPOMHUCIIOBUX 3a0pyJaHEHb Ta y O10JOTIYHOMY METOI OOpOTHOM 31 MIKIIJIMBUMU
OopraHi3MaMH.

B barato mnpokapioTiB 3aBAAOTh IIKOJIM 3J0pPOB'I0 Ta TOCHOJIAPCTBY
moauHu. Tak, «UBITIHHS» BOJOWM, CIOPUYMHEHE NMEBHUMU BUJAMU I1aHOOAKTEPii,
poOUTHh BOAY HENPHUAATHOIO ISl MUTTS Ta MOOYTOBUX MOTpeO, a TOKCHHU IUX
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IPOKApIOTIB BUKJIMKAIOTh MAacoOBY 3aru0eib OpraHi3MiB BOJHUX eKocucTeM. Jlis
3JIOPOB'SL Ta MKHUTTS JIFOJWHU 1 TBAPUH CTAHOBISTH CMEPTEIbHY HeOe3neKy Oakrepii-
Jlenmochnipu, K1 4acTo TPAIUIAIOTHCS Y CTOSYNX BOJONMAX.

P Cepen Oakrtepiil € 0arato mapazuTUYHUX BHIIIB, 3JaTHUX CIPUUUHATU
HeOe3MeuHl 3aXBOPIOBAHHS JIIOJUHH, CBIMCHKUX TBAapUH YU KYJIBTYPHHX POCIHH.
Haiiimomimii  GakTepiajibHi 3aXBOPIOBaHHS JIIOJWHU — QH2IHA, NHEBMOHIs,
ouzenmepis, ougpmepis, mybepKyibos, xojiepa, mug, uyma, ckapaamuua, cuginuic,
20HOpesi Ta 0OaraTo IHIIWX, TBApUH — cubipka, Opyyenvbo3z Ttomo. baktepianbHi

P CanpoditHi OaxTepii BpaxarOTh MNPOAYKTH XapuyBaHHS, BUPOOJISIOUU
HeOe3IeYHI TOKCUYHI CIIONTYKU (Gomynizm).

3anumanusa oOna camokommponro. 1. ki opeanismu  Hazusarome
npokapiomamu? 2. Axi epynu eudinsioms y medicax Haoyapcmea Ilpokapiomu? 3.
Aki munu drcusnenus npumamanui npoxapiomam? 4. HAxi cnocobu po3mHodiCeHHs.
gidomi y npokapiomig? 5. 3 K00 Memow J0OUHA BUKOPUCMOBYE NPOKAPIOmMiE y
eocnooapcmai? 6. Illo make 6iomexnonoeia? 1. Axy poav mikpoopeanizmu
gidiepaioms y biocgepi?

§38.
OCOBJIMBOCTI OPI'AHI3ALIL TA ITPOIECIB
AKUTTEAIAJTBHOCTI OJHOKJIITUHHUX EYKAPIOTIB

Knwuoei mepminu ma nonammas. [Ilpomucmu, inyucmyeanHs, maxcucu.

Kopomko npo 2onosne

P B OJHOKIITUHHUX €YKaplOTiB TUIO CKJIAAAEThCS 3 €IUHOI KIITHUHH, SKa
BOJTHOYAC € CaMOCTIMHUM opraHizMoM. OJHOKJITUHHI Ta T1030aBJ€HI TKaHUH
0araToKJIITUHHI €yKapioTHu (POCIWHU, TpUOHM, TBAPUHHU) OTPUMAJIM 3arajbHy Ha3BY
TPOTUCTI.

# IloBepxHeBUil amapaT Pi3HUX TPyl MNPOTUCTIB MA€ CBOi OCOOJIMBOCTI: y
BOJOpOCTEl 1 rpuOIiB 30BHINIHIM IIap, pO3TallOBaHWN HaJ MeMOpaHolo,
MPEACTABICHUM TBEPJAOK KIITUHHOIO CTIHKOIO, SIKA CKJIAJAEThCS NEPEBAXKHO 3
noJiicaxapuiB (1IeJI0JI03H, MEKTUHY Ta XITUHY). B OAHOKIITUHHUX TBapHH KJIITHHA
3aBXKIU BKPHUTA IUIA3MaTHYHOIO MEMOpaHOo, SIka MOXKE€ YTBOPIOBATH HECIIPaBKHI
HDKKH a00 X Mae€ MOCTiiHY (GopMy 3aBAsIKM HAasBHOCTI UIUIBHOTO MiJMEMOpaHHOTO
H1apy UATOIUIa3MH (MIETIKYJIIH).

P Cepen OMHOKITITHHHHUX BIJOMI KOJOHIQNBbHI BHUIH, SKI CKIATAlOThCA 3
0araThb0X KJIITHH OJHOTO YM KIUJIBKOX THIIB, Taka audepeHIiarmis IoB's3aHa 13
3a0e3MeyeHHsIM PO3MHOKEHHS a00 PO3CENICHHS.

P Pyx mpoTucTiB 3a0e3medyroTh JDKTYTUKH, BIAKH, TICEBIOMOIII,
XBUJIETIOIIOHI CKOPOUEHHS MOBEPXHI KIITHHU 200 CIIPSIMOBAHE CTIKAHHS CITU3Y.

P Cepenq TPOTUCTIB 3a THUIIOM JKUBJIEHHS PO3PI3HAIOTH aBTOTPO(IB,
rerepotrpodiB 1 mikcoTpodiB. HeneperpaBneHni TBepAl pemITKH B ameOONmoaiOHMX
OpraHi3MiB MOXYTb BUAAISATUCS B OyIb-IKOMY MICLI MOBEPXHI KIITHHH, & B TUX, SIKI
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MaroTh MOCTIHHY opMy Tina (Hanmpukia, iHpy3opis-Tydenbka), s BUAUICHHS ITUX
PEIITOK CIyrye OcoOJMBa AUIAHKA MOBepXHI mopommuisd. DyHKIII0 BUIUICHHS 3
KJIITUHU HAJJIMIIKY BOJAU Pa3OM 3 PO3UYMHEHUMH B Hiil MPOAYKTaMu OOMIHY pEYOBHH
3MIIACHIOIOTh CKOPOTJIMBI BaKyoJll, MpUTaMaHH1 3/€01IbIIOT0 MPICHOBOAHUM TMPOTU
cTaM. Y mapa3suTUYHUX BUJIB 1 MEIIKAHI[IB COJJOHUX BOJIOMM 111 BaKyOJIi BiICYTHI.

P V mnpoTHCTIB BIJOMI HECTaTeéBl Ta cTaTeBi (OPMHU PO3ZMHOKECHHS.
HecraTteBe po3MHOXKEHHSI MOKE BiIOYyBATHCS NUISIXOM MOJUTY HABIILJ, MHOKHHHOTO
nmoaitry, OpyHbKyBaHHS Ta iH. CTaTeBHil MpOIEC 3MIMCHIOETHCS y BHUTJISAL 3JTHTTS
raMer 3 YTBOpPEHHSM 3urotu. Jlns GaraTboX BHJIIB XapaKTEpHI CKIIATHI KHUTTEBI
IUKIM BHACJIIIOK YepryBaHHS MOKOJIHB 3 PI3HUMH (opMaMu po3MHOKeHHS. Jlis
NEPEeKUBAHHS HECHPUATIUBUX YMOB MPOTHCTH YTBOPIOIOTH CIOpU (BOJOPOCTI Ta
rpudn) ab0 1UCTH (OTHOKIITUHHI TBAPUHHM).

B IlpoTncraM mnpuTamMaHHa NOAPA3IMBICTP — 3JATHICTh CIpHIAMATH
MO/PAa3HUKM JOBKUUIS 1 MEBHUM YMHOM Ha HHUX BiAmoBiiatu. PyxoBi peakuii Ha
MOJIpa3HUKHA MAlOTh HA3BY TAKCHUCIB.

3anumanna 0na camoxonmpoarw. 1. Yum piznamocs mixc co60r0
OOHOKNIMUHHI ma 6bacamokiimunui eykapiomu? 2. Aki ocobausocmi 6y008u
000/I0HKU ~KIIMUHU 6 pi3Hux 2epyn npomucmie? 3. ki munu d#cueienHs
3ycmpiuatomoca y npomucmis? 4. Ak pozmuoosicyromscs npomucmu?

§ 39.
POJIb MPOTUCTIB Y MPHUPOJI, TOCHOJAPCTBI TA KHUTTI
JIIOJIMHU

Kopomko npo zonoene

P OOHOKIITHHHI €yKaploTH, KJITHHA SKUX MAa€ 4Yepenauiky, MaHuup 4u
MIHEpaJIbHUI BHYTPIIIHbOKIITHHHUM CKEJET, BIAITPalOTh BaXJIMBY POJIb B YTBOPEHHI
0CaJIOBUX MOPIJ — BaHAKIB, KPEHAH, J1aTOMITIB, Pall0JsSPUTIB TOLLO.

P BUKONHI PElITKH NPOTUCTIB BUKOPUCTOBYIOTH SIK KE€PIBHI KOMAJIWHU IS
BU3HAYEHHS BIKY OCaJI0BHX MOPII.

P ABTOTpO(HI TPOTUCTH CHUHTE3YIOTh 3HAYHY KUIBKICTh OPraHiYHUX
CHOJIYK, SIKI MOKYTh CHOKMBATH 1HIL OPraHi3MH, Ta BUAUIAIOTH 3HAYHY KUIbKICTb
KHCHIO, MIATPUMYIOUHM MOCTIHHUHN CKJIaJ raziB B aTMmocdepi.

# [lpotucty, 34aTHI TOTJIMHATH PO3UYMHU OPraHIYHUX CHOJYK, OepyTh
y4acTh y MpoIEecax CaMOOUYMIIICHHS BOAOKWM. 3a BUJIOBUM CKJIaJIOM MPOTUCTIB MOXHA
BU3HAYUTU CaHITApHUUA CTaH BOJOWMM. MeTOoauM BU3HAUEHHS CTaHY JOBKUUIS 3a
JIOTIOMOTOI0 BMJIOBOT'O CKJIQJly OpraHi3MiB Ha3MBaIOTh OI0JOTIYHOK 1HJIUKAIIIEIO
(6101HAMKALIIETO).

P [Ipotucty po3KiIafaOTh PEIITKH OPraHi3MiB, a TaKOX 30arayyroTh IPyHT
oprauikoro. IpyHTOBi rpubH GepyTh yd4acTh Y CHHTE31 OPraHiY4HUX CIOJIYK, 3 AKHX
(GopMy€eTbCS POMIOUMI TyMycCOBHH Imap IpyHTy. IpyHTOBI Ta BOJHI MPOTUCTH
CJIYTYIOTb JJIsl )KMBJICHHS 1HIIMX OpraHi3MiB. J[eAKUX 3 HUX JIOAUHA PO3BOAUTH JJIS
BIITOMMIBJII JIMYMHOK 1 MajbkiB puO. [IeBHI BUAM 3aCTOCOBYIOTH JISI OYHIICHHS

108



IIPOMUCIIOBUX 1 MOOYTOBMX CTIYHUX BOJI, Yy O10JIOTIYHOMY CIOC001 OOpoThOM 13
IIKIJTMBUMH BUJIAMU, 30KpeMa KPOBOCHCHUMHU KOMapaMHu.

P Pi3Hi BUOM MIKPOCKOMIYHMX TpHUOIB JIIOJWHA BUKOPUCTOBYE MJIs
MPOMHUCIOBOTO OTPUMaHHS aHTHUOIOTHKIB, BITaMiHIB, MPOAYKTIB CIHPTOBOTO
OpoAiHHS TOIIIO.

P Jleski BUIU MPOTHUCTIB MOKYTh 3aBAaBaTH 3HAYHOI IIKOJIW 370POB'IO Ta
rOCIOIapCTBY JIOAMHU. barato BuiB rpu0iB 3/1aTHI NICYBaTH MPOAYKTH XapuyBaHHS,
BUPOOJISIIOUM OTpyiHI crionyku. [lapa3uTudHi MpOTHCTH, OCETSIOYNCH B OpraHi3Max
JIOAVHY, TBAPUH 1 POCIHH, COPUYMHSIOTH PI3HOMAaHITHI 1H(EKIIHHI Ta 1HBa3iiHI
3aXBOPIOBaHHS (3amajeHHs] MO3KY, MaJIsipisi, COHHa XBOp0Oa, miporia3Mo3u, TpPHOKH).

3anumanna ona camokonmpontro. 1. Hxa ponv npomucmie 6 ymeopenHi
ocadosux nopio? 2. HAxa ponv npomucmie y npoyecax rpyrmoymeopenusa? 3. Lo
make Oionociuna iHOuxayis cmany O0oekina? 4. Hxux npomucmis n00uHa
BUKOPUCMOBYE OJI1 OMPUMAHHSA NIKAPCbKUX Npenapamie ma xapiosux npooykmia? 5.
AKi 3ax60p106aHHA THOOUHU, CEIUCLKUX MBAPUH MA POCIUH BUKTUKAIOMb NPOMUcCmu?
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TEMA 2. BATATOKJIITUHHI OPT'AHI3MUA

§ 40.
BAT'ATOKJIITUHHI EYKAPIOTHU

* HapcrBa eykapiortiB. baratokimiTuHHI €yKapioTH HajieXaThb O OIHOTO 3
TpboX 1apctB: Pocmuau, ['pubu 1 TBapuHu. VYci OaraTOKIITHHHI €yKapiOTH
nepeOyBaroTh Ha OPraHi3MOBOMY PiBHI OpraHizariii )KHBoi MaTepii.

* HHapcTBo Pocsimuu. KiiTUHM POCIIMH OTOYEHI MIUIBHOK KIITHHOIO CTIHKOIO,
PO3TAIlIOBAHOK TMOBEPX IUIa3MaTU4HOi MeMOpanu. Jlo 11 ckiagy BXOASATH pi3HI
noyricaxapuay, Hacamrepea Ierojio3a. 3B'S3KM  MDK  CYCIIHIMH  KJIITHHAMH
3a0€3MeuyIoThCsl 3aBASIKM  IIa3MojiecMaM. [luToruiasmMa KIIITUH POCIHMH  4YacTo
MICTUTh BaKyoJll 3 KJIITUHHUM COKOM, a TaKOX Pi3HI MJIACTHAM. 3aBISIKU HASBHOCTI
xJiopopity OIIBIIICT, POCIUH 37aTHA 10 (OTOCHHTE3y, TOOTO aBTOTPO(HOIO
xuBiieHHs. KoMaxoinHi (pocruka, HEIeHTeC Ta iH.); ab0 Tak 3BaHi HaIliBIIApa3UTHYHI
(HarmpuKIIaa, OMesa;) POCIMHU HAJICKATh 10 MIKCOTPODIB.

VYHacnigok (HoTocMHTE3y B HMTOILIA3MI POCIUHHUX KIITHH BIAKIAAAIOTHCS
noJyiicaxapuau, sK-oT Kpoxmaib. KpiMm XxjopodiniB, y KIITHHAX POCIHH 4YacTo
MICTSTBCS JKOBTI, YepBOHI a00 Oypl MIrMEHTH (KCAHTO(1IM, aHTOI[IaHU TOIIO), IO
HaJla€ BIAMOBITHOTO 3a0apBIICHHS iXHIM KIIITHHAM.

* IlapcTtBo I'pudn 06'enHye reTepoTpodHi Opra”izMu, cepejl KX BioMi
canpoTpodHi, cumOioTpodHi Ta mapasuTHuuHi BUAH. Cumbiompogomu Ha3UBAIOTH
OpraHi3MHM, J>KHMBJICHHS SKHX 3aJIeKUTh BIJ ICTOT IHIIMX BHUIB, 3 SKHMH BOHH
nepeOyBarOTh y MYTYaTICTUYHUX BiTHOCHHAX. Jl0 CKIIaqy KIIITUHHUX CTIHOK TpuOiB
4acTo, KPIM 1HIIHUX MOJIICAXapH/iB, BXOJUTh HITPOT€HOBMICHHUI MOJicaxapuj XiTHH.
VY uuromnnasmi BiJICYTHIM KIITUHHUM LEHTp. TaM camo 3amacaeTbcs ToJlicaxapu/l
TJIIKOTEH, a Yy BaKyoJsiX — rpanynu OuikiB. IIpogykToM oOMiHY HITPOT€HOBMICHUX
CHOJIYK € CEYOBHMHA. Y IUIOJIOBUX TUIAX 1 TPUOHUII YacTO € KUIbKa THUMIB KIIITHH,
MPOTE CIPABXKHI TKAHUHU BIJICYTHI.

HapcrBo TBapunu. bararokiiTHHHI TBapUHHU BUKIIOYHO TeTEpOTpOdH,
X0ua JIesIKI 3 HHUX MICTSATh Yy KIITHHAX CUMOIOTHYHI BOJIOPOCTi, YHACIHIJIOK 4YOTO
HaOyBalOTh 3€JICHOTO KOJIbOPY (HAampuKiIaid, JesaKl BUAM TyOOK, Tiap, BIAYACTUX
yepBiB. buiblIicTh 0araToOKJIITUHHUX TBApUH 3[aTHA AKTUBHO IE€pecyBaTUCA 3a
JOTIOMOT'O0 M'SI31B.

TBapuHHI KJIITHHU HE MalTh MIUIBHOI CTIHKM, HaJ IUIa3MaTUYHOIO
MEMOpaHOI0 PO3TAIIOBAHUN JHIIE TOHKUA MPYKHUM AP TIIKOKATIKCY. 3aBISKU
BIJICYTHOCTI IIIJIbHOI KJIITUHHOI CTIHKM TE€BHI TUIW KJITUH 3AaTHI 10 (arourosy.
3anacHUM TOJIICaxapuIoM, SIK 1y TpUOIB, € TIIKOTEH.

* Oco0auBocTi opramizamii O0aratokJiTHHHMX eykapioriB. Koxna
KJIITUHA, SIKa BXOJAWUTH N0 CKJIAAy OaeamoKIiMUHHUX Op2aHizmis, TIpU3HAYEHaA JJIs
3/11MCHEHHS JIMIIE TeBHUX (QyHKIIM. BiANOBIAHO pi3HI TUIM KIITHUH BIAPI3HAIOTHCS 32
0COOMMBOCTSIMU OYyJOBH, TOOTO BOHM JH(epeHLIioBaHl 1 YTBOPIOIOTh TKAHWHHU 1
OpraHu.

Jlnst GaraTOKJIITUHHHUX OPTaHi3MIB XapaKTEpHUM 1HIUBITYyaJbHUN PO3BUTOK
(oHmoeeHe3), SKWA TIOYMHAETHCS BIJl 3apPOUKEHHS 1 3aKIHYYETHCS CMEPTIO.
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OHTOreHe3, y CBOIO 4Yepry, BKJIIOYAE 3apOJKOBUN 1 MICISI3apOJKOBHI Mepioau
PO3BUTKY.

* bararokyliTMHHI OpraHizMm, 110 He MAaKTh TKAHMH. Y 0araTOKJIITHHHUX
rpu0iB, BOJIOPOCTEH 1 IESKUX TBApUH (HANPUKIAI, TyOOK) BUPaXKECHUX TKAHUH HEMAE,
00 iXHI KJIITUHU €1a00 B3a€EMOJIIOTH MK C00010. 30BHINIHIN IIap KIITUH YTBOPIOE
MOKPHBH, AK1 BIIOKPEMITIOIOTh BHYTPIIIHE CEPEIOBUIIIEC OPraHi3My BiJl 30BHIIIHBOTO.

* TkaHuHM, Opravu. TKaHUHOWO HA3UBAIOMb CYKYNHICMb KIIMUH, NOOIOHUX
3a 6y006010, QyuKyiAMu ma TOXOIKEHHSIM. 3 TKaHHUH YTBOPIOIOTHCS OpPraHH 1
cucTeMu opraHiB. Opean — ye 4acmuHa opeamizmy, Ka Mae neeHy 06yoosy, UKOHYE
00HY abo Kinbka cneyughiunux @yuxyin. 3a3BUYail OpraHU CKIAJAIOTHCS 3 TKAHHWH
PI3HHX THWITIB, aje YacTO TepeBaka€ OAWH 3 HUX (HANMPHUKIAA, Y Cepii — M'S30Ba
TKaHWHA, Yy OpyHBKax pOCIMH — TBipHaA Tomio). OpraHu, sSKi BHKOHYIOThH CITUIBHI
(GyHKINT, CKJIANAalOTh NMEBHY cucmemy opeawis. Tak, y OUIBIIOCTI 0araTOKIITUHHUX
TBapUH PO3BMHEHI TpaBHA, JUXalbHAa, KPOBOHOCHA, BU/IbHA, HEPBOBA, CTaTeBa Ta
1HIII CUCTEMH.

Opranu pi3HUX CHUCTEM MOXXYTh THMYAaCOBO BHUKOHYBAaTH CHUIbHI (PYHKIIII,
YTBOPIOIOYU (DYHKYIOHALHY CUCMEMY OpeaHie, HAMPUKIIAL M1 4yac OIry y3roJKeHO
MPAIIOIOTh OMOPHO-PYXOBA, TUXalbHA, KPOBOHOCHA, HEPBOBA CUCTEMH TOIIIO.

Opranu OaraTOKJITUHHUX OPraHi3MiB MOAUISIIOTh Ha MpU3HAYEHI IS
PO3MHOXKEHHS (penpodykmueni) Ta Ti, 5Kl 3a0€3MeuyloTh YCi 1HII MPOIECcH
KUTTENUIBHOCTI — 0OMIH PEUOBUH, PYX, PICT TOLIO. PENpoyKTUBHI OpraHHu pPOCIIHH,
[0 CIYTYIOTh JIJIsl CTATEBOTO PO3MHOYKEHHS, Ha3UBAIOTh 2eHepamueHUMyY, a TBAPUH —
cmamesumu.

Knwuoei mepminu ma nonammas. Konouianovui opeanizmu, mKanuHa, Opea,
cucmema opeamis, PyHKYIOHAIbHA CUCTEMA OP2aHIs.

Kopomko npo zonoene

P baraToxdITUHHI €yKapioTh HajexaThb JO OJHOTO 3 TPbOX IAPCTB:
Pocaunu, I'pubu ado Trapunu.

P KimituHu, sK1 BXOIATH JO CKJIaJy OaraTOKJIITHHHUX OpPraHi3MIB,
MpU3HAYEH1 [JIs 3MIMCHEHHS JHIe MEeBHUX (YHKIIN, TOOTO IU(EPEHIIOI0THCS
BIIPOJIOBXK DSy TOCTITOBHUX MOAUTIB. Tomy (yHKIIIOHYBaHHS 0araTOKJIITHHHOTO
OpraHi3My sIK IUTICHOI 010JI0TIYHOT CHCTEMHU 3a0e3MeueHe Y3TOHKEHOI iSIBbHICTIO
BCIX Woro kiiTuH. Jyig 0araTOKIITUHHUX OPraHi3MiB XapaKTEpHUM 1HAWBITYaTbHUN
po3BuToK  (oHTOreHe3). CToBOypOBI  KIITMHM  JIalOTh  [MOYaTOK  YCIM
nudepeHIliHoBaHNM KIIITUHAM 32 BECh MEPi0Jl OHTOTEHE3Y.

» KosoHiambHI ~ OpPraHi3Md  YTBOPIOIOTBCST  IIISIXOM  BEreTaTHBHOTO
PO3MHOKEHHS, KOJIM OCOOMHM JIOYIPHIX TMOKOJIHb 3aJMINAIOTHCSA CIOJyYEHUMHU 3
MaTEPUHCHKOIO.

P VYV 0araToKIITUHHUX TPUOIB, BOAOPOCTEH 1 NESIKUX TBApWH (HAMPHUKIA],
ry0oK) € OimbII-MeHIn AudepeHIiiioBadi KIITHUHH, sIKI Maike HE B3a€MOJIIOTH MIX
co00r0, TOMy Taki OpraHi3aMH HE MalTh TKaHUH. TU10 0OaraTOKJIITUHHUX TPUOIB
CKJIAJJA€ThCA 3 MOCHIOBHO PO3MIIIEHHMX KIIITHH, AKi YTBOPIOIOTh HUTKH — riu. [xHs
CYKYMHICTh Ma€ Ha3By rpUOHUIIS, 200 Millesiid. Y 0araTOKIITHHHUX BOJOPOCTEHN T110
Mae€ Ha3By rajioM, abo ciaHb.
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P Mimkono/i0He TiIO I'yOOK CKIIAIAa€ThCs 31 CTIHOK Ta 3allOBHEHO1 BOJIOIO
BHYTPIIIHBOI TOPOKHUHHU.

P bigbnricte 0araTOKIITHHHUAX TBAapWH Ta BCl BHUII POCIUHHA (DOPMYIOTH
TKAaHWHU Ta OpraHd. TKaHWHAa — CYKYIHICTh MoAiOHuX 3a Oym0BOIO, PyHKLIAMH Ta
MOXO/KEHHSAM KIITHH. OpraH — 1ie YyacTHHa OpraHi3My, ska Mae MeBHy (opmy 1
OyZ0BY, BUKOHYE OJJHY 200 KiJibKa crienupiyHuX QyHKIIIHA.

B Opranu, siKi BAKOHYIOTb CI1JIbHI (YHKII1, YTBOPIOIOTh CHCTEMY OPTaHiB.
Opranu pi3HUX CUCTEM MOXYTb CIIJIbHO BUKOHYBATH MEBHY (DYHKIIIIO, YTBOPIOIOYHU
TUMYacOBY (PYHKIIIOHAJIbHY CUCTEMY.

P V 0araTOKJIITUHHUX OpPraHi3MiB pO3pPI3HAIOTH OPTaHd PO3MHOKEHHS
(penmpoayKTHBHI) Ta BC1 1HIII.

3anumanna  ona  camokommponaw. 1.  Yum  xapaxmepuzyiomucsa
bacamoknimunHi meapunu, pociunu ma spuou? 2. Yum iopizHaomvcs KOJOHIAIbHI
ma oacamoxkiimunui opeauizmu? 3. AKi Oa2amokIimunHi OpeaHizmu He Maomo
mkanun? 4. [llo make opean, cucmema opaamis i hyHKYioHanbHa cucmema op2amis?
5. AKi opeanu Hazueaomv penpooyKmueHUMU Ma 2eHEPAMUSHUMU?

§41.
OPI'AHU TA CUCTEMMH OPI'AHIB

Kopomko npo 2onoene

P Opranu BHUIIKUX POCIHUH MOJUISAIOTH HAa BEreTaTHBHI (MariH 1 KOpiHb) Ta
penpoaykTuBHi. CTaTeBl OpraHu BHILMX CIIOPOBHX POCIMH (YOJIOBIYI — aHTEPHI 1
XKIHOYl — apXeroHii) YyTBOPIOIOThCA HA OCOOMHAX CTaTEBOrO IIOKOJIHHS —
rameroditax. I3 3UroTM poO3BUBAIOTHCS OCOOMHM HECTAaTEBOIO  IMOKOJIHHS
(copoiTn), siki 3a06€3MeUyI0Th PO3MHOXKEHHS CIIOpamMu. Y TOJIOHACIHHUX YOJIOBIY1
Ta KIHOYl CTareBl OpraHu 310paHi Ha BUJO3MIHEHMX T'€HEPAaTUBHUX MaroHax —
mumkax. ['eHepaTuBHI OpraHM MOKPUTOHACIHHUX POCIMH — 1€ KBITKH. 3 PI3HUX
YaCTUH KBITOK TICIs 3aIuliAHEHHS (OPMYIOThCSA 1HINI TE€HEPaTUBHI OpraHu —
HACIHUHHU Ta IJIOIU.

P V TBapuH ICHYIOTH OPIaHH, SIKI YTBOPIOIOTH MOKPHBH, OMOPHO-PYXOBY,
TpaBHYy, BUAUIbHY, KDOBOHOCHY, JIMXaJbHYy, HEPBOBY Ta cTareBy cuctemu. OpraHu
YyTTa 3a0€3MeuyloTh 3B'A30K OpraHi3My 3 JOBKUUISIM, CHPUHHATTA MOJAPA3HUKIB
30BHIIHBOIO  Ta  BHYTpimHBOrO  cepedoBuma. Cepen  TBapuH  Biowmi
po3AUIbHOCTATEB] Ta repMadpOIUTHI BUJIH.

Cucremu OprasiB xpe0eTHUX TBAPHH

Cucrema Opra, Axi
oprasis OyHkuii cucteMu BXOJISITh /10 CKJIaLy
CUCTEMH
TTokpuBH HprHBH Tija Bi)min;{}ova Oprasizm TBapHHH Bi{]. [xipa
Tiga |3OBHINIHBOTO CEPENOBMINA M 3aXUIIAKOTH HOTO Bif Mii
HectipuaTiuBux (akropiB. Kpim TOoro, BOHU He
JO3BOJISIIOTH ~ OpraHi3My  TBapuHM  BIJJJaBaTu
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HEOOXiTHI HOMY PEYOBHHHM B 30BHIIITHE CEPEIOBUIIIE.
Y ©OaraTh0X TBapWH TOKPUBH TiNa BiAIrparoTh
BKJIUBY POJIb Y TIPOIIECAaX Ta3000MiHY

Ckejier 1 M’ 531

OmopHo- OHQpHo-pyXOBa CHCTEMa TBAPHHH 3abe3neuye i
pyxopa |TEPEMIICHHS B MPOCTOPI. Bona TAaKOK € KapKacoM
TiJla TBApUHU ¥ Jomomarae Homy 30epiratv IEBHY
dopmy. Ille omHiero GyHKIIE OMOPHO-PYXOBOT
CUCTEMHU € 3aXMCHAa — BOHA 3axWINAa€ BHYTPIIIHI
OpraHu BiJ MEXaHIYHHUX MOIIKO/>KEHb
TpasHa TpaBHa crucTema 3a0e3neuye OpraHi3zm 3y0u, S3WK, CIIMHHI
ITO)KUBHUMH pPEUOBHMHAMHU. Y HIiM BiIOyBa€eThCA |3a103H, CTpaBOXis,
nepepoOKa Opra”HidyHUX PEYOBHH, SKI HAAXOIATH B|IUIYHOK,  KHIICYHHK,
OpraHi3M 13 30BHIIIHLOTO CEPEIOBUILIA MeYlHKa, MiANUTYHKOBA
3aJ103a
Tpancro TpancnopTHa cucrema. "3a6esneqye. MBHJIKe Cepue,. aprepii,
prHa |[EPCHECEHHS PEUOBHH 3 OJHI€T HACTMHM TiNA B 1HINY. | BEHH, KallisApH
Bona Takox Bifirpa€ BaKJIUBY pPOJb y PETYJSIIl
0aratbox MpoIleciB, 00 € MEePEeHOCHUKOM TOPMOHIB,
MOKMBHUX PEYOBHH 1 MPOAYKTIB OOMIHY
JluXanbH JuxanpHa cucTeMa 3a0e3ledye JIOCTaBKy B Jlereni, 3s0pa,
a OpraHi3aM TBapWHHM KHCHIO ¥ BHUIAJICHHS 3 HBOTO |IIKipa
BYT'JIEKHCJIOTO ra3y
BiiibHa BunineHa cuctema 3a0esneuye BunpaieHHs 3|  Hwupkwy, JIETEHI,
OpraHi3My TBapuHHU MPOJYKTIB OOMIHY PEYOBUH IKipa, CEYOBII,
CEYOBHI MIXYD
Ennokpu EnnokpuHHa cucrema §epe y4acTh y peryJsiii . Fil'.IOTaJI.aMyc,

HHa |POOOTH  OKpeMuX OpraHiB 1 CHCTEM OpraHiB|rinogis, MiANUTYHKOBA
opranizMmy. Bona 3a0e3nedye TpuBalll peakilii[3a103a, CTaTeB1 3aJI03H,
OpraHi3My Ha 3MiHU yMOB. /[ mepeaadl CUrHajiB y |LIUTOBUIHA 3aJ1034,
€HJIOKPHHHIN CUCTEM]1 BUKOPUCTOBYIOTHCS O10JIOT1UHO | MPULIUTOBU/IHI 3aJ103H,
AKTUBHI1 PEYOBUHU — FOPMOHH enihi3

Hepeosa HGPBOBa _cucrema po3u11/1(bp013y§" MOKA3aHHS FOJIOUBHI/HZ MO30K,
OpraHiB 4YyTTIB 1 y3roJDKy€ 3 HUMHU JIii BCIX IHIIUX | CIIMHHUN MO30K, HEPBH
opraHiB. Bona Takoxx Oepe yd4acTb y peryssiii
poOOTH OKpeMHUX OpraHiB 1 CHCTEM OpraHiB
opraHiamy. HepBoBa cuctema 3a0e3meduye MIBHIKI
peakxilii Opra"i3My Ha 3MiHH YMOB

Opranu Opranu 4yTTiB TBApUH CHpI/II\/'INia}OTB in)opMaHi}o Opranu JOTHUKY,

gqyrrip |3 HABKOIMIIHEOTO CEpE/IOBHIIA i TepesatoTh 1i BIHIOXY, CMaKy, CIyXy,

HEPBOBY CHCTEMY 30py, piIBHOBaru
Pempony PenponyktuBHa cucrema 3abe3neuye CrareBi opranu
KTHBHa |PO3MHOKEHHS TBAPUH
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3anumannua ona camoxkowmponw. 1. fAxi opeanu pociun uanexcamv 00
gecemamusHux, a axki 00 penpooykmugHux? 2. Ilepepaxyiime cucmemu opeanis
xpebemnux meapun. 3. Lo cmanoérame  cobow  nokpueu  mina
bacamoknimunnux meapun? 4. I3 yoeo ckradaemsvcs ONOpPHO-pyxXo8a cucmema
meapun? 5. Axi gyukyii mpancnopmnoi ma mpasHnoi cucmem? 6. fHxe 3nauenHs
01 ICHY8AHHSA OP2AHIZMY MAlOMb HEepP8O8a cucmema ma op2anu yymms?

842.
PEI'YJIAIISI ®YHKIINA Y BATATOKJIITUHHUX OPT'AHI3MIB

Knwuoei mepminu ma nonammas. PecynamopHi cucmemu, Heupo2ymMopaibHa
DPECYNAYIA.

Kopomko npo 2onoene

P PerynstopHi cuUcTeMH 3a0e3reuyroTh (DYHKIIOHYBaHHS OaraTOKITITHHHOTO
OpraHi3My SIK €UHOI IUTICHOI G10JIOTTYHOI CHCTEMH, 3yMOBIIIOIOTH MOTO peakiiii Ha 3MiHU
YMOB 30BHIIIIHBOIO T BHYTPILIHBOTO CEPEOBUIIIA Ta MIATPUMYIOTh HOrO TOMEOCTA3.

P V 0araTOKMNTUHHUX POCIMH PEryJAIliio KUTTEBUX (YHKIINA 3I1HCHIOIOTH
010JI0TYHO aKTUBHI PEUOBHHU, 30KpeMa (HiTOrOpMOHH, (HITOHIUIH Ta ATKAIOI/H.

P V OulbIIOCTI TBapUH YCI MPOIECH >KUTTEMISUIBHOCTI Ta iXHS KOOPIWHAILS
MUBTaloTh  TYMOPaJIbHIM Ta HEPBOBIM peryssiiii. BzaeMosis HepBOBOi, IMyHHOI Ta
SHJIOKPUHHOI CUCTEM 3a0e31euye HeUpOryMOPAITbHY PETyJISLIIO BCIX KUTTEBUX (DYHKITIH.

P HepBoBa cucrema perymoe >KUTTEBI (DYHKIi 3a JOMOMOror peduieKciB.
Pedriekc — peakirist opraHisaMy Ha MOIPa3HUKK 30BHIIIHBOTO 1 BHYTPIIIHEOTO CEPEIOBHIIIA,
sKa 3IMCHIOEThCS 3a y4yacTi HEpBOBOi cucrtemu. Peduiekcn OyBaroTh O€3yMOBHHUMHU Ta
ymoBHMMU. HepBOBiI iMIyNibc MaroTh eNeKTpudHy npupomy. [lepenaua immynbcy MiK
JIBOMa HEPBOBUMH KJIITHHAMU 3AIACHIOETHCS 3a JOMOMOTOI0 OCOOJIMBUX PEUOBUH —
Me/IaTopiB.

P B OCHOBI JisJIbHOCTI HEPBOBUX LEHTPIB JISKATh IMPOLIECH BUHUKHEHHS Ta
rajbMyBaHHs HEPBOBOTO 30y KEHHSI.

P Buiioro HEpBOBOIO AISUIBHICTIO HA3UBAIOTh  (DYHKIIIOHYBAaHHS  BUIJUTIB
LIEHTPAJTbHOI YaCTUHU HEPBOBOI CHICTEMM, sIKE 3a0€3Meuye CBIIOMI PEaKLIll Ha ParToBl 3MIHUA
YMOB JOBKLIIS, 30KpeMa BUPOOJICHHS Ta 3racaHHs YMOBHUX peIeKciB, 3aramM'siTOByBaHHS
TOLIO.

B ['yMopanbHa peryssiuisi KUTT€BUX  (DYHKIIA  3A1ACHIOEThCS — 3aBISKU
PI3HOMAHITHUM  OIOJIOTIYHO AaKTUBHUM PEUOBMHAM: TOPMOHaM, HEWPOH-TOPMOHAM,
BiTamiHam Tomo. [IpoBigHA poONb y TyMOpAIBHIA PEryssilii HaJIeKUTh CHUCTEMI 3aJI03
BHYTPILIHBOI CEKpeLii Ta HEHPOCEKPETOPHUM KITITHHAM.

P Vi3romkeHa poOOTa 303 BHYTPIIIHBOI CEKPEIlii 3IMCHIOEThCS 3aBISKU
HEPBOBIM peryJsLii Ta il BIJIMBOM NIEBHUX TOPMOHIB 1 HEHPOTOPMOHIB, 1110 BUPOOIISIFOTHCS
OJTHMMH 3aJ103aMH, & BIUIMBAIOTH HA POOOTY 1HIIIMX.

P IMyHITET — 3JaTHICTh OpraHi3My 3a0e3ledyBaTh HECIPUHHATIMBICTD IO
30y/IHUKIB TIEBHUX 3aXBOPIOBaHb. 3aXUCT OPraHi3My 3a JOTMOMOTO0 aHTUTLT OTPUMAB Ha3BY
rYMOPAJILHOTO 1MyHiTeTy. KINTUHHMI IMYHITET TPYHTYETHCSI Ha 30aTHOCTI MEBHHUX TIPYII
JICUKOIUTIB A0 (paromurosy.
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3anumanna ona camoxkoumponio. 1. llJo maxe pezcynamopnui cucmemu? 2.
Ax 8i0bysaemuvcs peeynayia scummesux Qyukyitt v pocaun? 3. HAx 6i0b6ysaemuvcs
pecynayisa socummesux Qyuxyin y oazamoxnimunnux meapun? 4. AHxi ocobrusocmi
Hep6osoi peeynayii? 5. Axi ocobausocmi eymopanvhoi peeynayii y meapun? 6. [l]o
make iMyHimem ma iMyHHA cucmema?
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