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Hopozi decamukxnacnuru!

IIpoTsaarom monepeHixX poKiB HABUYAHHSA BU O3HAWMOMMUJINCSA 3 PIBHOMAHITHUM
cBiTOM opramHismiB: GaKTepiii, pocauH, rpubiB, TBapuH. Bu TaKOXK JOKJIAIHO
BUBYAJIU OYZOBY Ta MPOIECU JKUTTENIATBHOCTI JIIOMUHA.

Y 10-my kJaci Bu o3HalioMHUTECA 3 JOCATHEHHIMU TAKUX 0i0JOTriUHNX HAYK,
AK b6ioximisz, muTosI0ris, ricTosoria Toio. Bu nisHaeTecs nmpo 3araJbHi 3aKOHO-
MipHOCTI (hbyHKITiIOHYBaHHA KMBOI IPUPOAM Ha PiBHUX PiBHAX ii opramisarii
(MOJIERYJIAPHOMY, KJITMHHOMY Ta OPraHi3MOBOMY) Ta ysarajJbHUTE HaOyTi
panimre 3aanHA. 1{i 3HAHHA JOTOMOYKYTH BaM Kpalle 30Pi€HTYBaTUCA Y CKJIA/I-
HOMY, PiBHOMaHiTHOMY i HaA3BUUYAWHO I[iIKaBOMY CBiTi JKMBUX iCTOT, 3p0O3yMiTu
iXHi B3a€MO3B’A3KU i3 CepegoBUINEM JKUTTHA, €OHICTL OpraHiuHoro cBiTy. Cro-
miBaeMocs, BU yCBioMuTe HeoOXimHicTh oOepiraTu HABKOJUIIIHE IIPUPOIHE
CcepeIoBUIle Ta MOJIINIITYyBaTH MOT0 CTaH, OXOPOHATHU Ta PallioHaJbHO BUKOPUC-
TOBYBaTHU IIPUPOHI pecypcu.

BakmBoro CKJIag0BOI0 YPOKY Oiosorii € 1abopaTopHi Ta MpaKTUYHI po6OTH,
AKi JOIIOMOXKYTH BaM IJIMOIe OIMaHYBaTH TEOPETUYHHUH MaTepias Ta HaAOyTu
eJeMeHTapHUX MPaKTUYHUX YMiHb y PisHMX ranaysax Giosorii. IligpydyHUK,
OKpiM 000OB’I3KOBUX JAHUX IJIS PiBHA CTAHZAPTY, MIiCTUTHL MaTepiaJi, BUBUYEH-
HS KO0 mepeadayeHo IIPOrpaMoIo IJisd YUYHiB, sIKi OMAaHOBYIOTH 6iojoTito Ha
akagemiunomy piBHi. Ileit maTepias neBHUM YMHOM BUIiJIEHUI ¥ TEKCTi. YTiM,
IIi BiIOMOCTi € I[iKaBUMU Ta KOPUCHUMU i IJIA TUX NECATHUKJIACHUKIB, AKi BU-
BUAIOTh OCHOBHU Ili€el HAYKW HAa PiBHi cTaHIApPTY.

KopoTkuii cJIoBHUK TepMiHIiB i ITOHATDH, TOJETIINUTh BAM POOOTY 3 IiApyU-
HUKOM.

JKurTa Ha HaNIif IITaHeTi Bpaskae CKJIAIHICTIO M piBsHOMAaHITHICTIO ITPOABIB.
OxomuTH iX yci B IIKiTbHOMY KypCi HEMOYKJIMBO, TOMY MU PO3IVITHEMO JINIIIE
OCHOBHIi 3araJyibHi 3axoHOMipHOCTi. IloTpi6bHO mam’sTaTu, IO i Temep, KOJU
OioJioriss mocsria SHAYHUX YCIIiXiB Yy BUBUEHHI JKMBOI IPUPOIH, IIEpel IIi€io
HaYKOIO ITOCTae 0araTo HeBUPIllIeHNX IINUTaHb, Ha IKi BUeHi Ille He3JaTHI JaTu
oOr'pyHTOBAHY BiAmoBigs. BaraTo moJoxeHs cydyacHol 6ioJiorii € Jimiie mpuIry-
MIeHHAMY, i, MOKJIMBO, BU CTAHETE CBiTKaMU HOBUX BUAATHUX BiIKPUTTIB.

Omxe, ycmixiB BaM y Ii3HAHHI CKJIQZHOTO Ta I[IKABOTO CBITY KMBUX OP-
rarismis! CrogiBaemocs, 110 3HAHHA, SKi Bu 3100yHeTe, BUBUAOUN 0i0JI0riio,
CTAHYTb BaM y IPUTO/Ii B TOAAJIBITIOMY JKUTTi.



BCTYN

e cycTema BGioIoriYHNX HayK;

e 3Ha4yeHHs BioIorii B XXUTTI JIIOAUNHU;

e DIBHi opraHi3alii XxuBoi Mmarepii;

e MEeToAn [OCNIAXEHb y BionOrii;

® OCHOBHI JOCSITHEHHSI cy4acHOI Gionorii;

e OCHOBHI 3aBAaHHs1 BiOJIOriYHUX HAYK Ha Cy4acHOMYy eTarli.

e 3B’A30R BIOJIOTTYHUX HAYR 3 IHIIINMH
HAYKAMU

@ Mpurapante: saxi 6ionoziuni Hayku eam 6idomi? Axux eu 3naeme 6udamHux
yueHux-0ionozie?

§ 1 CHUCTEMA BIOJIOTTYHUX HAYRK.

e Bionorig — koMnaekcHa HayKa npo XXuey npupopay. Bu B:xe sHaeTe, 110 6io0-
Jl02is Jocaimxye pisHi mpoaBu mumms. SIK caMocTiliHa HNpUpOSHMUA HAyKa
GioJstoriss 3apomuJiacsa IIie 0 HAIIOl epH, a ii HasBy 3ampomonyBaau 1802 pory
He3aJIe’)KHO OAUWH Bix omHoro dpanHnysbkuit yuenuii sKan-Barier Jlamapk
(1744-1829) i mimenpkuit — 'ordpin Peituxoasn Tperipanyc (1766-1837).

IIporarom monepexHiX POKiB HAaBYAHHS y IITKOJII BU BXKe O3HANOMUJINCA 3
OCHOBaMM TaKMX 0i0JIOTIUHMX HAYK, AK OOTaHiKa, MiKOJIOris, 300JI0TisA, aHATO-
Mid Ta ¢isiosoria mroguHM Ta iH. [IpoTsaroM HACTYyIHUX POKiB BU Mi3HaeTecd i
PO JOCATHEHHS iHImMX OioJiorivHMX HayK: Oioximii, murosorii, BipycoJorii,
GioJiorii iHAMBIAyaIBHOIO POSBUTKY, T'€HETHUKM, €KO0JIOTi1, eBOJIIOI[iIHOT'O BUEH-
H$, CUCT€MAaTuKHU, ITajJleoHTOoJori1 ToIro. [laHi 1mux i 6araTbox iHIIUX Giosoriu-
HUX HAYK Jal0Th 3MOI'y BUBUATU 3aKOHOMIipHOCTi, IpUTaMaHHi BCiM JKUBUM
opraunizmam. Posrisubre MaaoHOK 1.1 i o3HalioMTecs 3 KOPOTKOIO XapaKTe-
PUCTUKOIO OCHOBHUX Oiosoriunmx HayK. ([Iomipryiime, aki 3 6i0102ivHUX HAYK,
3A3HAYCHUX HA CXeMi, Ha 8Ly OYMKY, HAlLOiabULe NO8'A3AHI Mid c00010.)

Biosorito HasuBatoTh mpoBigHo0 Haykooo XXI ct. Bes gocsruens Giosorii
HUHI HEMOKJIMBUUA MPOrpec arpapHUX HayK, OXOPOHU 3I0POB’S i HaBKOJIUIII-
HBOT'O IPUPOTHOT'O CEPEIOBUIIA, Oi0TEeXHOJIOTI1 TOIIIO.

e B3aemo3B’a3ku Gionorii 3 iHwumMn Haykamu. Biosoria TicHo nos’sa3aHa 3
IHIMUMY TPUPOIHUYNME Ta TyMaHITApHUMHU HayKaMM. YHAaCJiJOK B3aeEMO/Iil 3
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4 Bionoris — cuctema Hayk Npo XUTTHA Ha PI3HWX PIBHAX MOro opraHisaLii; 0
BVIBYAE XMBi OPraHiaMu Ta y3arasbHIOe 3aKOHOMIPHOCTI, MpYTaMaHHi BCIM OpraHiamam;
\ il 3aBOAHHSA — Ni3BHAHHS CYTi XUTTH Y,

Bioximis — Hayka Npo XiMi4HWUI cknag,
XUBUX OpraHi3MiB i XiMi4Hi npoLecu,
AKi B HUX BigOyBaloTbCS

LuTtonoria — Hayka npo 6ynoBy Ta
MPOLECU XUTTEAIANbHOCTI KNITUH

BioTexHonoria — npuknagHa Hayka,
aKka po3pobnse 1 BNpOBagXyeE Yy
BMPOOGHULITBO NMPOMUCIOBI METOAU 3
BUKOPUCTAHHAM XUBUX OPraHi3MiB i

6ioNoriYHUX NPoLEeCiB

Bionoris iHanBiAyanbHOro po3BuT-
KY — Hayka npo 3aKOHOMIPHOCTI iHOW-
BiyaslbHOr0 PO3BUTKY OPraHi3MmiB Bif,
3apOXEHHS 1O CMepTI

Exkonoris — Hayka npo B3aEMO3B’ 3K
opraHiamiB Mix co6ot Ta ymoBammu
CepefoByuLLA MELLKAHHS, CTPYKTYpYy
Ta QYHKLiOHYBaHHS GaraToBUOOBUX
cuctem (ekocuctem, biocchepn). Exo-
JIOTIYHI IPUHLMMAM CAYrYOTb TEOPETUY-
HUM NiOrPYHTSM OXOPOHU NPUpPoAaN

MonekynsapHa Gionoria BuBYae
npoLiecy, WO BiabyBalTLCA B XMBUX
CUCTEMAX Ha MONEKYNSIPHOMY PiBHI

Fictonoria — Hayka npo 6ynoBy Ta
YHKLii TKAHWH TBapPWH (TKaHWHM pOC-
JINH BUBYAE aHaToMIisi POCJINH)

EmOpionoria — Hayka npo 3apop-
KOBWI eTan po3BUTKY OPraHi3miB

Bipyconorisi — Hayka npo HEKNITUHHI
GopmMn XnTTH — BipyCcu

leHeTuka — Hayka NPoO 3aKOHOMIp-
HOCTi cnagKoOBOCTI Ta MiHIMBOCTI, Me-
XaHi3Mu1 nepepadi cnagkoBoi iHGOop-
MalLlii Big, 6aTbKiB HalLLaaKam

BoTtaHika — Hayka Npo POCANHN

CuctemaTtmka — Hayka npo BWOOBY
PiIBHOM@HITHICTb Cy4aCHUX i BUMEPIINX
XMNBMX icTOT. CucTEMATUKM ONUCYIOTh
HOBI 419 HAyKN BUAW, BiZHOCATH iX 40
BULLIMX CUCTEMATUYHUX OOUHWULbL —
POAIB, POAVH i T. A. TA HA OCHOBI y3a-
raflbHEHHS JOCATHEHb iHLUMX ranysemn
Gionorii BMOPSAKOBYOThL (Knacudiky-
I0Tb) 3HAHHS MPO XMBY MaTePIto, CTBO-
pIOIOYMN  CUCTEMY Opraniamie. i
3aBOAHHS: OMUC HOBUX [JI9 HayKu
BU[jiB, PO3MOAIN iX N0 CUCTEMATUYHUX
OJVHULIAX — POAAX, POAMHAX TOLLO

Cenekuia — npukiagHa Hayka npo
CTBOPEHHS HOBUX LUTaMiB Mikpoopra-
Hi3MiB, COPTIB POCIVIH i NOpIZ TBAPUH

EBonouiiHe BYEHHA — Hayka, fka
BCTQHOBJIKOE 3aKOHOMIPHOCTI ICTO-
PUYHOrO PO3BUTKY XXMBOI MaTepii Ha
HaLLin NnaHeTi

®dinoreHia — Hayka NMpo KOHKPETHI
LUASIXW Ta eTanu iCTOPUYHOrO PO3BUT-
Ky PIBHUX FPYM XWBUX OPraHiamis

3oonoris — Hayka Npo TBapuH

l_

®dizionoria — Hayka npo npouecu
XUTTEQIANBHOCTI OpraHiamis. IMigpo3-
ninn - @isionorii: ¢@isiosoris pocyvH,
TBaPUH, JIOANHN

ManeoHToONoOria — Hayka, sika 40Chi-
[DKYE BUMEPIi OpraHismu

Mikonorisa — Hayka npo rpuéu

BakTtepionoria — Hayka Npo npoka-
PiOTUYHI OpraHiamu

AHaToMmia — Hayka, 9Kka O0CHioXye
dopmy, OynOBY OKPEMUX OpPraHi.,
CUCTEM OpraHiB Ta opraHiamy B LLif10-
My. lligposainu aHatomii: aHaTomis
TBapuH, JIDAUHW; MOpPQOJIoria Ta
MIKpOCKOMiYHa aHaToMisi POCINH

Maua. 1.1. Kopomka xapaxmepucmuka 0CHOBHUX 0i0102i4HUX HAYK
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ximiero BUHUKJIA 6i0xiMmis, a 3 hisukoro — 6iogisura. Biozeozpais — KOMILIEKC-
Ha HayKa PO MO PEeHHA }KUBUX OPraHidMiB Ha 3eMJIi — po3polbJieHa 3yCUJIIs-
MU KiJIbKOX ITIOKOJIiHb YUEHUX, 1110 BUBUaJIu GQJIopy, hayHy, yrpyInoBaHHS BUIiB
y pisHMX reorpa@iuHmMx yacTMHAX HaIIol ImaaHeTH. B ycix ramyssax 6Giosorii
3aCTOCOBYIOTH MaTeMaTUYHI MeToaAu 00poOKU 3i6paHOro MaTepiay.

YHacaimok B3aeMoIii eKoJIorii 3 ryMaHiTapHIMY HayKaMU BUHUKJIA COYi0eKO0-
J102is (BUBYA€E 3aKOHOMIPHOCTi B3a€EMOZi1 JTIOICHKOT0 CYCITiILCTBA Ta HABKOJIMIII-
HBOI'0 IIPUPOLHOI0 CEPEIOBUIIA), & B3AEMOLiA 610.102ii H0OUHU 3 TYMAaHITAPHUIMU
HayKaMu c)opMyBajia aHMpPOnoJozilo — HayKy PO IOXOIKEHHS Ta €BOJIIOI[iI0
JIIOIUHU SIK 0CO0JIMBOr0 6i0COITiaJIbHOTO BUY, JIOACHKI pacu TOIIIO.

Dinocogisa 6ionoezii — HayKa, III0 BUHUKJIA BHACJiIOK B3aeMOii KJIaCUYHOL
dinocodii 3 Giosoriero. BoHa BuBUae mpobJeMu CBiTOCIPUNHATTA y CBIT/Ii Ho-
CATHEHbD bioJorii.

Iami Giosorivamx HayK MpPo JIIOAUHY (aHaToMii, (pisiosorii, reHeTUKYM JIIOTUHUI
TOITI0) CAYTYIOTH TEOPETUYHOIO 0623010 MeduyuHu (HAYKH TIPO 3J0POB’S JTIOJUHU Ta
Hioro 30eperkeHHsA, 3aXBOPIOBaHHA, METOAU IXHBOI IarHOCTUKY Ta JIIKYBaHHS).

¥ npyriit mosoBuHI XX C€T. 3aBAAKU yCHiXaM PiBHUX NPUPOAHUUYUX HAYK
(pisuku, maTemMaTuKM, KibepHeTUKY, XiMii Ta iHIIMX) chopmMmyBamcA HOBi Ha-
OpAMU 0i0JOTIYHMX TOCJIiIKeHb:

e KocmiuHna 6i0on02is — BUBYAE OCOOIMBOCTI (DYHKIIIOHYBAHHS KUBUX CUC-
TeM B yMOBaX KOCMIiUHUX arapariB i BececBirTy;

e 0ioHIKa — JOCJIiAKy€e 0COOJIMBOCTI OYIOBU Ta JKUTTEMiAILHOCTI OpraHis-
MiB 3 METOIO CTBOPEHHS Pi3HUX TEXHIYHUX CUCTEM i IpuIazgiB;

¢ padiobionozia — HayKa IPO BIJIMB Pi3HMX BUIIB i0HiZ3yIOUOTro BHIPOMIi-
HIOBaHHA Ha JKUBi cucTemMu;

e Kpio6iono2ia — HAyKa PO BILJIUB HA JKUBY MaTepilo HU3bKUX TeMIIepaTyp.

CyuacHe CyCIIiJIbCTBO YAaCTO CTUKAETHCS 3 ITPO0JIeMaMHu, 110 BUHUKAIOTDH Ha
CTHUKY 3 iHmmMm Haykamu. Hampukriaan, IJd OIMiHKKM HaCHiAKiB aHTPOIOreH-
HUX BILJIMBiB Ha JKUBIi cucTeMu (IK-0T, pagial[ifHNX, XiMiUYHMX TOII0) TOTPiOHI
CHiJbHI 3ycuisa 6ioJioriB, MeauKiB, isuKiB, ximikis Ta in. CTBopeHHs 6ioiH-
(hopMaIitHUX TEXHOJOTIN (HaOpUKJIAL, I BUBUYEHHS CTPYKTYPHU i QYHKITIH
HaOOpiB cmamgkoBoi iH(popMmariii opraHismMiB) HEeMOMKJINBO 0e€3 cIeliaJbHUX
KOMIT'IOTEPHUX IIporpaM. BUBUeHHS CIaKOBUX XBOPOO JIIOAUHYU — TAKOXK 3aB-
IaHHA 14 6araThbox HayK (reHeTuKu, 6ioxiMii, MeJUITMHYT TOIIIO).

} KnioyoBi Tepminm ta noustra. Bionozia, cucmema 6iono0zivnux HaykK.

Biosorisa — KoMIIIeKC HayK, SAKi JOCTiAMKYIOTh Pi3HI IIPOABY MKUTTS.
Hassy «6iosorisi» sampononysanu 1802 poKy QpaHIy3bKUN yUeHUI
K.-B. Jlamapk i mimensruit — I'.P. TpeBipanyc.

Biosorisa mae TicHi 3B’ A3KHM SIK 3 IHININMY IPUPOJHUUYNMY HAYKAMU, TaK
i3 rymamiTapHEMUT. Y HACTIAOK B3a€EMO/Il 3 iHIITIMI HAYKaAMU BUHIKJIN
Gioximis, Giodisuka, 6ioreorpadis, pamiodiosoris Ta 6araTo iHIIINX.

% 1. X70 i KO/ 3anporoHyBaB TepMiH «bionorig»? 2. SIki OCHOBHI 6io-
JI0riyHi Haykvn By 3HaeTe? 3. HaBenits npuknaan B3aemogii Gionorii 3

3anutaHHa gna
IHLLIMMY HayKaMU.

CaMOKOHTPOJIIO

MowmipkynTte. IIpouvumaiime Hapuc 3 icmopii 6iono02iunoi Hayku. ki unaxodu awdcmea
cnpusaLy po3sumry 6ionozii?
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AIA
3aBagaHHa ans
po6oTtu B rpyni

BukopucTtoByto4yn pi3HOMaHITHI axepena iHGopmadii, nigrotyite
KOPOTKI MOBIAOMJ/IEHHS] PO XWUTTS | AiS/IbHICTb BCECBITHLO BiAOMUX
BITYU3HSIHUX Y4EHUX, SIKi 3p00UIN BaroMuii BHECOK Yy PO3BUTOK YKpaiH-
cbkoi  GionoriyHoi Haykm: 0O.0. KoBanescbkoro, Il.I. Me4HukoBa,
C.I". HaBawuwmHa, B.l. BepHaacbkkoro, I.1. LLmansrayseHa, O.B. @omiHa,
M.I. XonogHoro, M.M. [puiwka, K.®. Keccnepa, B.O. KapaBaesa,
B.O. Tona4escbkoro, O.B. lNannaaiHa, C.M. lepweH3oHa, [.K. 3abo-
notHoro, O.0. boromosnbus, B.1O. Yarosus, I1.I. Koctioka, O.[1. Map-

KeBu4a.

HAPHC 3 ICTOPIi POSBUTKY BIOJIOTTYHOI HAYKH

JlronHa AK CKJIaA0Ba YaCTUHA ITPUPOIH ITIe 3 JaBHIX-TaBeH
aJpKe Big IIbOro 3aJIekaJio ii BukuBauHA. [lepri cupobu BIo-
PANKYBaTH HAKOOIMWUYeHi qaHi mpo OyJ0oBYy TBapWH i POCIUH,
OpOIleCcH iXHBOI KUTTENIANBHOCTI ¥ pisHOMaHITHICTH HaJe-
sKaTb yuenuM [laBuboi I'perrii — Apicrorenro (ma. 1.2) ra Teo-
¢dpacty. ApicToTesb CTBOPUB NEPIIy HAYKOBY CHUCTEMY IJIA
o6sm3bko 500 BuAiB BioMux Ha TOM Yac TBApUH Ta 3aKJaB
OigBaJIMHU TOPIBHAJNBHOI aHaTOMil (cnpobyiime eusHavumu
3a80ann s uiei Hayku). BBaskas, 1110 KUBa Marepid BUHUKJIA 3
HesxkuBoi. Teodpact (372—287 pp. 10 H. e.) onmucas pisHi opranu;
POCJIMH Ta 3aKJIaB OCHOBU OoTaHiuHOI Kiaacudikaii. Cucremu
JKMBOI IPUPOAY IHUX ABOX BUEHUX CTAJHU IMiATPYHTAM I
PO3BUTKY €BpoOIleiicbKol 0ioJioriuHoi HayKW Ta iCTOTHO He
sMiHmoBasuch axk go VIII cr. H. e.

Y mnepion cepemuboBiuusg (V-XV cT. H. e.) 6ioJoria pos3Bu-
BaJiacd 31e0iIbIIIOro AK onrcoBa HayKka. Hakonuueni ¢haxkTu B
Ti yacu yacTto 0ysau cnoTBopeHuMu. [Ipumipom, TPamIAOThCA
OIMMCH Pi3HMX MiivHMX iCTOT, AK-OT «MOPCHKOTO MOHAXa»,
[0 Hi0M 3’ABJISIBCA MOPSAKAM IIepej IIITOPMOM, a00 MOPCBKUX
3ipOK 3 00 IMYYSAM JIFOMUHU TOIIIO.

B enmoxy Bigpom:KeHHA MTBUAKUI PO3BUTOK IIPOMUCJIOBOCTI,
CiJIBCBKOI0 TOCIIOAAaPCTBA, BUAATHI reorpadiuHi BiTKpUTTA I10-
CTaBUJIM Tepe]] HayKOI0 HOBi 3aBJaHHsS, UMM CTUMYJIIOBAJIH 11
posBuTok. Tak, 3 BUHANAEHHAM CBITJIOBOTO MiKpPOCKOIA IIO-
B’sI3aHe CTAHOBJIEHHSA yumoJsozii. CBITJIOBUIT MiKPOCKOII 3 OKY-
JaspoM Ta 00’eKTuBOM 3’aABUBCA Ha mouaTKy XVII ct., ogHak
loro BUHAXiTHUK JOCTEeMEeHHO HEBiJOMUIl; 30KpeMa, BeJIMKUHA
iramiticbkuit BueHui I. Tasineil memMoHCTpyBaB BUHANEHUNA
HUM IBOJIH30BUU 30iablnyBaJbHui mpuiaan iie B 1609 p. A
1665 poKy, BUBUAIOUM 34 JOIIOMOT'OIO BIOCKOHAJIEHOT'0 BJIACHOPYY
MiKpOCKOITa TOHEeHbKi 3pi3u KOpKa Oy3uHU, MOPKBHU Ta iH., PodepT
T'yk (mau. 1.3) BiZKpUB KJIITUHHY OyI0BY POCIUHHUX TKAHUH
i sampomonyBaB caM TepMiH kaimuna. IIpubausHo B Iieil ca-
MUH Yac TOJIaHACBKHUUA HaTypajicT AHTOHiI BaH JleBeHryk
(man. 1.4) BuroroBuB yHiKajbHi Jgiusu 3 150—-300-KpaTHUM
30i/IBIIEHHSAM, Uepes3 SIKi BIIepIle CIOCTepiraB OJHOKJIITUHHI
opraHismu (OZHOKJIITHHHI TBapuHU I 6GaKTepii), criepmMaTos0i-
Y, ePUTPOIIUTHU Ta IXHIN pyx y Kamiigapax.

¥Yci HakonwyeHi HayKOBi (paKTM PO PiBHOMAHITTA *KUBO-
ro ys3arajJbHUB BuUIaTHUUN mBeacbkuii yueHuit XVIII cT.

Maan. 1.2. Apicmomeno
(384—-322 pp.do H. e.)

Mauan. 1.3. Pobepm
Tyx (1635—-1703)

Maun. 14. AnmoHi 6an
Jlesenzyk (1632—1723)
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Mauax. 1.5. Kapa
Jdinner (1707-1778)

Maua. 1.6. Teodop
Illeann (1810-1882)

Maan. 1.7. Kan-
Bamicm Jlamapx
(1744-1829)

Maan. 1.8. Yapawvs
Iapsin (1809—-1882)

Kapa Jlinneii (mas. 1.5). Binm HarosomryBas Ha TOMY, IO B
MIPUPOJL iCHYIOTH IPyIIX 0COOMH, AKi HAraayOTh OJHA OTHY 3a
0c00JIMBOCTAMU OYIOBU, ITOTPEe6AMU 10 TOBKiJJIA, 3aCeIsII0Th
MeBHY YaCTUHY MOBepxHi 3eMui, 3HaTHI cxpelryBaTuCAd MixK
coboro Ta maBaTu miaigHmxX Hamaakis. Taki rpynu, KoKHa 3
AKUX Mae NeBHi BigMiHHOCTI Bij iHIIINX, BiH BBaKaB sudamil.
JlinHell 3alOYaTKyBaB Cy4YacHY CHCTEMATUKY, a TAKOYK CTBO-
puB BJIacHY KJacu@ikariliro pocauH i TBapuH. Binm BBiB Ja-
TUHCHKI HayKOBi Ha3BU BUIB, POAIB Ta iHINUX CUCTEMATUU-
HUX KaTeropiii, onucas moHas 7500 BuAiB pocauH i OJIM3BKO
4000 BugiB TBapuUH.

BaskauBuii eran y po3BUTKY OioJiorii mos’asanuii 3i cTBO-
DEHHAM KJAIMUHHOL Mmeopii Ta PO3BUTKOM €BOJIIOIiMHUX ireil.
30kpeMa, OyJI0O BUABJIEHO SAAPO B KJITHHIi: yIepime ioro
1828 pory crocTepiraB y pPOCAMHHIN KJIITHMHI aHTIificbKuUit
6oranik Pooept Bpoyn (1773-1858), axkuii sarogom (1833) sa-
MIPOIIOHYBAaB TepMiH «AApo». 1830 poKy AApO AUIEKJIITHHU
KypKu onucas uecbkuit gocaiguuk du [Iypkine (1787-1869).
Crnuparounch Ha mpalli IuX yYeHUX Ta HiMeIllbKoro 6oTaHika
Marriaca lllneiinena (1804—-1881), Himernibkuit 3oos0r Teomop
IIeanu (Man. 1.6) 1838 poky cdhopmMyJIIOBaB OCHOBHI IT0OJIO-
JKeHHSA KJIITUHHOI Teopii, 3TroA0M JOMOBHEHI HiMeI[bKUM ITHUTO-
sorom Pynoasdom Bipxosum (1821-1902).

Ha mouarky XIX cr. sJKan-Barict JJamapk (mai. 1.7) 3a-
MPOIIOHYBAaB IIepIy IiJicHy eBoJioliiiHy rimoredy (1809),
3BEPHYB yBary Ha POJib YNHHUKIB HABKOJIUIIIHHOTO CEPEIOBU-
mia B eBoJOIil sKkuBux icror. HaiiBaromimmmii BHECOK y IIO-
IaJbIIN PO3BUTOK EBOJIOI[IMHUX IMOIJIAAIB 3pOOUB ONUH 3
Ha#BuAaTHimumx O0ioJIOriB CBiTY — aHIVIIACBKUN yUYeHUH
Yapas3s Japein (Mas. 1.8). Yoro epomroniiina rinoresa (1859)
3amoYyaTKyBaJia TeOpPeTUUYHy 6ioJioriro i 3HAaUHO BIIMHYJIA Ha
PO3BUTOK iHMINX OPUPOJHUUYMX HayK. YueHHa Y. [lapBina
3roI0M 0YJI0 JOTIOBHEHE 1 po3IIupeHe MpaI MU HOro IIOCIi0B-
HUKIB i K 3aBepIlleHa cucTeMa IOTVISAAIB ITiJ Ha3BOIO «IapBi-
Hi3M» ocTaTOUYHO copmyBajsiocsad Ha mouyaTky XX cT. Haii-
0inpIlly POJIb Y PO3BUTKY OapBiHidMy Toro uacy Bimirpas
3HaMeHUTUH HiMmenpbkuii yuenuii Epaer I'ekkens (maj. 1.9),
AKUI, 30KpeMa, 3amporonyBaB 1866 poKy HasBy HayKU IIPO
B3a€EMO3B’I3KM OPraHi3MiB Ta iXHiX yrpymoBaHb 3 yMOBaMU
cepeIoBUIla *KUTTS — eKkonozia. Bin mamaraBcsa 3’sacyBaTu Ta
CXeMaTUYHO 300Pa3UTH IIJIAXY eBOJIIONIl pisHUX cucTeMaTry-
HUX I'PYII TBaPHUH 1 POCINUH, 3aKJIaBIINU OCHOBU (iNlo2eHii.

BaskiuBuii BHECOK Y PO3BUTOK YUE€HHSA IIPO BUIIY HEPBOBY
IisgJabHICTE Ta (pisiosorito TpaBieHHsA XpeOeTHIUX TBAPUH 1 JII0-
IUHYU 3po0uu pocificbki BueHi — IBan MuxaitnoBuu CeueHoB
Tta Isan IlerpoBuu IIaBiaos (mas. 1.10, 1.11), mpo 110 BaM yixe
Bizmomo 3 Kypcy 6iosorii 9-ro xiacy.

VY cepenuni XIX crt. 6yau 3aKJaaieHi IigBaIuHT HAYKU IIPO
3aKOHOMIiPHOCTI CIIaJJKOBOCTi ¥ MiHJIMBOCTi OpraHisMiB — zeHe-
muxku. IlaToro ii HapomKkeHHA BBaskaoTh 1900 pik, Kogu Tpu
BUeHi, AKi pobusiu mocainu 3 ribpuamsaitii pocauH, — rojijaaH-
menb I'yro me ®piz (1848-1935) (fiomy HAJEKUTH TEpPMiH
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mymayis), Himerb Kapa Epix Koppenc (1864-1933) Ta aBcTpi-
enb Epix Yepmak (1871-1962) — HesaJie;KHO OAUH BiJ OLHOIO
HaTpanuJu Ha 3a0yTy IpaIio yecbKoro gocaigauka I'peropa
Menpgens (man. 1.12) «Iocaigu Hax pOCAUHHUMY Ti0pUIaMu»,
Bupany e 1865 pory. I1i Bueni 6y BpaskeHi TuM, HaCKiJIb-
KM pes3yJbTaTH IXHiX mocaigiB s6iraguca 3 OTpUMaHUMU
I. Meugenem. 38romgoM 3aKOHU CHAaJKOBOCTi, BCTAHOBJIEHI
I. Mengenem, cIpuilHAJIY HAYKOBIIi Pi3HUX KpaiH, a peTeJbHi
IOCJIiIyKeHHs AOBeJIU iXHil yHiBepcaabHU xapakrep. HasBy
«reHeTuKa» sampononyBaB 1907 pory aHIIiHCBKUN yuyeHUi
Yinbsam Bercon (1861-1926). BesrmuesHmil BHECOK Y POSBUTOK
TeHeTUKU 3p00uB amepuKaHcbkuil yueHuit Tomac Xaut Mop-
raH (maJj. 1.13) 3i cBoimu criBpobiTHuKamu. IligcyMKoM ixHiX
JIOCJIi I)KEHB CTaJI0 CTBOPEHHSA XPOMOCOMHOL meopii cnadkosoc-
mi, iKa BILIMHYJIA HA TOJAJIBIINI PO3BUTOK He JIUIIE TeHeTH-
Ku, a i 6iosorii B misomy. Huui reHeTuka cTpiMKO po3BUBa-
€ThCA 1 ITociae onHe 3 MEHTPAJbHIX MicIb y 6ioJsorii.

Hanpurkinni XIX ct. (1892) pocificbkuii yuenuit JIMuTpo
Mocunosuu IBanoBcekmii (1864—1920) BifKpUB HeKTiTHHHI
dopmu KutTa — Bipycu. I[1o HasBy HeBIOB3i 3amIpOIIOHYBAaB
rosnauacbKuil gocaiguuk Maprul Binaem Beitepunk (1851—
1931). OgzHak po3BUTOK BipycoJiorii cTaB MOMKJIUBUI JUIIE 3
BUHANAEeHHAM eJIEKTPOHHOTO MiKpockorma (30-1i poku XX cT.),
3IaTHOTO 301JIBIITYBaTU 00 €KTHU JOCTIIKEeHb Y JeCATKH I COTHi
THUCAY pasiB. 3aBASKU €JEeKTPOHHOMY MiKDPOCKOIY JIIOZUHA
3MOIvIA [eTaJbHO BUBUUTH KJIITUHHI MeMOpaHu, HAWApiOHimTi
OpraHeJiV Ta BKJIIOUEHHS.

Y XX cT1. OypXJIMBO PO3BUBAJINCA MOLEKYAAPHA 0i0N102i5,
2eHemuyYHa iHJceHepis, OiomexHosozis Tomo. AMepuKaH-
cbKu¥l yueHm# — 6Gioximik [IkeiiMc YOTCOH, aHIVIIFICBKI —
6iosror @pencuc Kpik (mai. 1.14) ta 6iodisuk Moppic Yinakinc
(1916-2004) y 1953 pori Binkpuau crpykrypy [ITHK (3a e im
1962 poxry npucymxeno HoGesiBebKy mpemiro B ramysi ¢isio-
JIorii Ta MeOUIIMHI), a 3TOA0M 3’ACYyBaJIid POJIb HYKJEIHOBUX
KUCJIOT ¥ 30epeskeHHi i mepemadui crmagkoBoi ingopmarrii.

IBa Gioximiku — icmaHenb CeBepo Ouoa (1905-1993) Ta
amepukanenb Aptyp Kopu6epr (1918-2001) cranu saypea-
tTamMu HobOesniBcbKoi mpemii B raaysi ¢isiosorii Ta meguiinam

Maan. 1.9. Epucm
Texrenw (1834—-1919)

Maun.1.10.1. M. Ceueros
(1829-1905)

Maan.1.11.1.11. I1as-
n06 (1849-1936)

Maan. 1.12. Maan. 1.13. Tomac Mauan. 1.14. [Tnceitme Yomcon
I'pezop Mendenv Xaum Mopzan (1928 p.n.) (1) i Ppencuc Kpix
(1822-1884) (1866—-1945) (1916-2004) (2)
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Maun. 1.15.
0.0. Kosanescvruil
(1840-1901)

Mauan. 1.16.
I.1. Illmanveaysen
(1884-1963)

Maan. 1.17.
I1.I. Meunuxos
(1845-1916)

Maun. 1.18.
C.I'. Hasauwiun
(1857-1930)

1959 poky 3a BigkpurTsa mexanismiB 6iocuuTesy PHK i THK.
A nporsirom 1961-1965 pokiB saBasku poboram Jaypeatis Ho-
GesiBcbKoOl mpemii B rasysi gisiosorii Ta megumuau 1968 poxy
aMepuKaHCbKUX Oioximikie Mapmanana HipenGepra (1927—
2010), Po6epra Xoaai (1922-1993) Ta imaificbkKkoro Gioximika
Xapa I'o6inga Xopanu (1922—-2010) 6ys10 posnrupoBaHO TeHe-
TUYHUH KOJ i 3’ACOBaHO 1OTr0 PoJib y cuHTE31 6iJIKiB.

Y pospobiri 6ioTeXHOJOTiUHMX IIPOIECiB YacTO 3aCTOCOBY-
I0Th METOAMW T€HETUYHOI Ta KJIITMHHOI iH:KeHepii. 'enemuuna
iHJceHepia — Ile IPUKJIaJHA aIy3b MOJIEKYJIIPHOI TeHETUKY Ta
bioximii, sxa po3pobiide MeTonu repedya0BY CIIaJKOBOT'O MaTe-
piany opraHismiB BusyueHHSM a60 BBeIEHHIM OKPEMUX I'eHiB
yu ixHiX rpymn. Ilosa opraHismMoM reHU BHepIille CHHTE3yBaB
1969 poky X.I'. Xopana. Toro ;x poKy BIepiiie BIaJoCd BUMiIN-
TH B YUCTOMY BUIJISL] F'eHU 6aKTepil — KUIITKOBOI HaJTNUKU. 3a
OCTaHHI JecATUpPiuYsa BUeHi POsIHUPPYyBaIU CTPYKTYPY CHA-
KOBOTr'0 MaTepiajy pisHUX opraHismiB (MyX-aApo3odis, KyKypy-
nsu Ta in.), i sropmHM 30Kpema. Ile mae MOKJIMBiCTH BUpimuTHI
b6araTo mpo6JieM, HAaIIPUKJIA[, JiKyBaHHA PiSHOMaHITHUX XBO-
po0, 30i/IbIIIeHHS TEPMiHY JKUTTA JIOAUHT, 3a0e31eUeHHs JIIO/I-
CcTBa IPOAYKTAMHU XapUuyBaHHSA Ta iH.

3a ¢Bol JocimyxenHsa B raaysi 6ioximii orpumanu Hobeiris-
ChbKY mpeMito 1o ¢isziosorii Ta megununi 1953 poky aBa Gioximi-
KM HiMEIbKOIro IIOXOI KeHHS — aHIIiicbkuii XaHc Amoabd
Kpeoce (1900-1981) tTa amepuraucbruit ®pin Aasdept Jlin-
maH (1899-1986) 3a BiAKpUTTA UKy GioxXiMiuHMX peakIliit
miJ yac KUCHEBOI'O eTamny eHepreTuYHoro oOMiHy (HasBaHUH
mukjgom Kpe6ca). Amepurancbkuit ximixk Measin Kaasin
(1911-1997) BuBuuB eTanu neperBoperHs kap6oH(II) okcuny Ha
BYTVIEBOM I uac TeMHOBOI hasu dorocunTedy (uka Keabsi-
Ha), 3a 110 orpuMaB HobGeniBchbKy mpemiro 3 ximii B 1961 porri.
1997 pory amepmraHChbKOMY JiKapro-6ioximiky Crenai IIpy-
3inepy (1942 p. H.) 6ys0 npucymxerno HobeniBcbKy mpemiio 3
¢disiosiorii Ta MeIUIITMHY 3a JOCJIiAKEeHHS IPiOHIB — OGiIKOBUX
iHpeRIMiTHNX YaCTHUHOK, 3JAaTHUX CIPUYUHATU CMEPTEIbLHO
HeOesmeuHi 3aXBOPIOBAHHS T'OJIOBHOTO MO3KY JIIOAUHU Ta CiJib-
CbKOT'OCIIOAAPChKUX TBAPUH («KOPOB’AYMI CKas» Ta iH.).

BasksimBuit BHeCOK y pO3BUTOK 0iosorii HaeXuTh yKpain-
ChbKUM yueHUM. 30KpeMa, gocaimxenas Omxexcanapa Ounydpi-
iiopuua KosameBcbkoro (masi. 1.15) ta IBana IBanoBMua
IIImansraysena (maj. 1.16) Bigirpaau BasKJIUBY POJIb Y PO3BUT-
Ky MOPiBHAJMBHOI aHaTOMIii TBapuH, (hisoreHii Ta eBOJIOIITHUX
moraniB. luaa Innia MeunukoB (maj. 1.17) BigKpus ABuiie
(darommTo3y i POSBUHYB TEOPil0 KJIITMHHOrO iMyHIiTETYy, 3a II0
tomy Gysio mpucymsxeHo HobGenmiBebKy mpemito 3 (isiosorii Ta
mepuinuau B 1908 porri. Bin TakosK 3aIIpoIIOHyBaB rinoTesy Io-
xomkeHHs OaraTrokJygiTuanHuX TBapuH. 0.0. KoBaseBchKoro rta
I.I. MeunuKoOBa cupaBeAJINBO BBAKAIOTh 3aCHOBHUKAMU €BOJIIO-
mittHol em6piosorii. BeecBiTHIO cmaBy yKpaiHchbKiit 6oTamiunili
mkouti npuHic Ceprii 'aspunosuy Hasammun (mas. 1.18), akuit
1898 pory BiIKpMB mporllec MOABIMHOTO 3aIJIiJHEHHS ¥ KBITKO-
BUX POCJINH.
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BaxKo ysABUTH CyUacHU PO3BUTOK €KOJIOTi] 6e3 Impalib HalIlo-
ro BUAaTHOrO cuiBBiTumaHuKa — Bosogumupa IBamoBuua Bep-
HajacsKoro (MaJi. 1.19). Bix cTBopuB yueHHs 1IpO 6iocghepy — EAUHY
ro6abHy eKOCUCTEMY IJIaHeTU 3eMJIfA, a TAKOXK HOocepy — HO-
BUii cTaH 6iocepu, CHPUYNHEHUH PO3YMOBOIO AiAIbHICTIO JIIOAY-
Hu. {IK 11e yacTo GyBae, inei B.I. BepHaacbkoro Buirepeauin cBii
yac. JIuime Tenep 0ro MporHOsU PO HOOCHepy POSIIALNAIOTH AK
CBOEDiAHY IIpOrpamy, HOKJINKaHy 3a0e3[eunTy TapMOHiiHe CITiB-
icHyBaHHA JIIOAWHU Ta HABKOJUIIHLOT'O IIPUPOIHOTO CEPEero-
BUINA, AKE CIHPAEThCA Ha eKOJOTisallifo Bcix cdep misaabHOCTL
JIFOAUHA: TPOMHUCJIOBOCTi, TPAHCIIOPTY, TBAPUHHUIITBA Ta PiJIbHU-
nrBa. B.I. BepHaicbKuil 3amiouaTKyBaB HOBY HAyKy — 06i0zeoxi-
Mito, 10 BUBUa€E OiOXiMiUHY AiAMBHICTL JKMBUX OpPraHisMiB 3
TIepeTBOPEHHS I'e0JIOTIUHNX 000JIOHOK HAIIIO! IIJIaHeTH.

Mauan. 1.19.

B.1. Beprnadcvruil
(1863-1945)

Benuki gocsairHeHHA B YKpalHCBKill 6oTaHiuHil HayIli Haje-
sxkarh Onexkcanapy Bacuasosuuy @ominy, Mukodri I'puroposuuy Xosogaomy, MukoJri
Muxonaitopuuy I'pumky (1901-1964), 3oosoriuniii — Kapay ®@emoposuuy Keccaepy
(1815-1881), Bomogumupy Onanacosuuy KapaBaeBy (1864-1939), Bagumy Osexcan-
nposuuy TomaueBcbromy (1930-2004), Gioximii — Omekcanapy Bomogumuposuuy
Mannaniny, Mukoai €Esgokumouuy Kyuepenry (1938—2008), rigpo6iomorii — Omex-
cauapy Bikroposuuy Tonauescskomy (1897-1975), pagio6iosorii — Amurpy Muxaii-
aosuuy I'poasuncsromy (1929 p. 1.), remerurti — Cepriro Muxaiigosuuy I'epurensony,
mikpo6Giosorii — danuay KupunaoBuuy 3adomxorHomy Ta Muxoxai I'puroposuuy
Xomoguomy, disiosorii mroauau i TBapuH — Oxexcauapy Oxexcanaposuuy boromours-
10, Bacuaro IOpiiioBuuy Harosuio (1873-1941), Ilmarony I'puropoBuuy Kocrioky,
napasurtoJorii — Onexcauapy IIpokonoBuuy MapkeBuuy (1905-1999) ta 6araTbom
iamum (mag. 1.20).

Maun. 1.20. Bimuu3usani gueni-6ionozu: O.B. Pomin (1869—-1935) (1);
M.I'. Xonoonuii (1882-1953) (2); O.B.IIaanadin (1885-1972) (3);
C.M. I'epuwenson (1906-1998) (4); O.0. Bozomoneyw (1881-1946) (5);
I .K. Babonomnuii (1866—1929) (6 ); II1.I'. Kocmwoxk (1924-2010) (7)
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§ 2 e PIBHI OPTAHI3AIIII JKUTTH

Mpurapaiite: sakxi 03HAKU NPUMAMAHHI POCAUHAM, zpubam, 6akmepiam i meapu-
nam? IIJo maxe nodpasaugicmuv? AKi Opzani3mu HA3UBAIOMb eYKADIO-
mamu ma npoxapiomanu? IIJo marxe pezenepauis, nodpas3niusicmo,
pedaercu, pozmroxcenns? Il[o make cucmema, nonyrayis, ekocucme-
ma, 6iocgepa, Kon000iz pewosuH?

e BnactuBocTi XuBoi matepii. Xoua Oiosoris mociimkye pisHi mposaBu
Ba’KKO TaTH YiTKe ¥ CTUCJIe BUSHAUEHHA MOHATTA «KUTTsA». TOMYy IIepeianMo
OCHOBHI BJIaCTUBOCTI, IpUTaMaHHi »KUBiii MaTepii. BispiricTs 3 HUX BaM Bimo-
Mi 3 mommepeaHix KypciB OioJiorii.

Koskna sxuBa ictora, a60 opraHiam, cKJa-
JAETHCS 3 OKPEMUX YAaCTOK — KJITHH (MaJl.
2.1). He:xuBi mpeameT (3a BUHATKOM PEIIITOK
opraHiaMmiB) KJIiTUHHOI Oy/10BU He MaioTh. Ta-
KUM YWHOM, KJAIMUHA — Ue CMmpYyKmypHo-
QyHKYiOHANbHA 00UHUYA OP2AHi3aUil HUBUX
opeanizmie. HexraiTuHHI GopMH KUTTA —
BipycH — 3aTHI BUSBJIATUA IPOABU KUTTETi-
AJILHOCTI JIWIIIe BCEPeAMHI KJIITUH THUX Opra-
Hi3MiB, B AKUX BOHU IIapPa3UTYIOTh.

OpranizMu Ta He:KHBi 00’€KTH BigpisHA-
IOTHhCA CIIiBBiTHOIIEHHAM XiMiYHHX eJIeMeH-
TiB, IO BXOIATH A0 IXHBOTO CKJIany. Jlo cKJa-
Iy KHUBUX ICTOT BXOOATHL Ti cami XimiuHi
eJIeMeHTH, 3 AKUX CKJIAJAIOTHCA U HEeKUBi
o0’ektu. Ilpore ximiumumii ckjajg ycix opra-
Hi3MiB BigHOCHO mOmiOHM!IT, TOAI AK y PisHUX
KOMIIOHEHTIB HEXWBOI IPUPOAW BiH Bigpis-
HaeTbcA. Hampukian, y BomHiiT 00O0JIOHITL
3emii (rigpocdepi) mepeBaskaoTh [igporen
ta OKcures, y rasomomiOHiii (aTmocdepi) —
Oxcuren i Hitpores, y TBepaint (;1iTrocdepi) —
Cuintiti, Okcuren Toio. HaTomicTs y ckiami
BCiX JKMBUX iCTOT IepeBakai0Th YOTUPHU Xi-
miuHi enemenTu: I'izporen, Kap6ou, Hitpo-
red Ta OKcures.

JKuBiii marepii npuramanHuii 00MiH pe-
YOBMHAMM Ta €HepPricio 3 HaBKOJUIIHIM ce-
penoBumiem. JKuBi opraHisamMu 37aTHI 3aCBO-
I0BaTU OPraHiuHi CIIOJYKHU, IPUUYOMY AeAKi 3
HUX CUHTE3YIOTh IIi PEUOBMHU 3 HeOopraHiu-
HuX (pocJIMHU, IIiaHOOaKTepii, medAKi OaKTe-
pii Ta ogHOKIiTHHHI TBapuHu). [lo:kuBHI pe-

Mauax. 2.1. Pocauna ma . ..
raimunna 6ydoea aucmra (1); ~ TOBHHU (a rarox H,0, CO, i O,) sxkusi icrorn

meapuna ma kiimunna 6ydosa ~ OTPUMYIOTH 3 HOBKLJIs, TOOTO H#UBAAMBCA
ii mrkanunu (2) Ta auxaoTb. CHOONYKH, AKi HAIAXOAATH OO
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JKMBUX OPraHi3MiB, 3a3HAIOTH Y HUX 3MiH. HacTUHA 1X BUKOPUCTOBYETHCA IJIs
3a0e3meveHHA BJACHUX ITOTPeb opraHismMy B eHeprii, a iHIta yacTuHa — AK Oymi-
BeJIbHUII MaTepiaJ, HeoOXigHUII AJIA POCTY Ta OHOBJIEHHS OKPEMHUX KJITHUH i
oprauiamy B mimomy. Haragaemo, 110 enepria BuAiasAeThCA BHACIITOK POIIE-
TJIEHHS OPTaHiYHUX CIIOJNYK.

IIponecu ob6miny peuoBuH (Memaboni3zmy) CTAHOBIATH CYKYIIHICTD (hiswy-
HUX i XiMiuHUX IIpOIeciB, IO BimOyBaOTHCA AK B OKPEMHUX KJITUHAX, TaK i B
mijzicHoMy O6araTokJgiTuHHOMY opraHismi. KiHIeBi mpoagyKTu oOMiHYy pPeYOBUH
opraHi3aMu BUBOAATH y HOBKiaad. Tynu kK BuUminsgeThbcsA i yacTuHA eHeprii.
Ot:xe, Oynb-AKUI opraHism € 6idkpumoro cucmemoro. lle ozHauvae, mo BiH
MOXKe TPUBAJINH yac DyHKIIOHYBaTH JIUITIE 32 YMOB HAAXOIKEHHSA 330BHi €HeP-
rii, MIOKMBHUX Ta IHIINX PEYOBUH.

KosxHa 6iosoriuna cucrema 3gaTHa oo caMmoperyaanii. OOMiH peuyoBUH 3a-
Oesmeuye OAHY 3 HAMTOJIOBHIIIINX YMOB iCHYBaHHA YKUBUX iCTOT — HiATPUMAaH-
HA 20meocma3dy — 30aTHOCTI Oiosoriuamx cucreM 30epiraTu BiZHOCHY cTalicTh
CBOTO CKJIAJy Ta BJIACTUBOCTEH 3a 3MiH YMOB HaBKOJIMIIHLOI'O CEPEJOBUIIIA.
IligTpumanHa romeocTasy 3a6e3IeuyoTh CuCmemu, AKi pezyiiooms HHumme-
6i pyHKyii. Y 6araTbox TBApPUH 0 PEryJIATOPHUX CUCTeM HaJjle:KaTh HEPBOBA,
iMyHHA Ta €eHIOKPUHHA, V¥ POCIANH — OKpeMi KJIiTHHU, AKi BUAIIAIOTH 06i0J0-
riyHO aKTHBHI peuoBUHU ((hiToropMoHu, QiTOHIIUAM Ta iH.). YCi ITpoIiecu KuT-
TeNiAIBHOCTI BiTOyBaOTHCA Y3TOAKEHO.

Biosoriuamm cucremMaM mpuTaMaHHA 3TATHICTH 0 IMiATPUMAHHSA CBOEL
cuenugiuyaoi cTPpyKTypHu. BiosoriuauM cucremMaMm — Bif HEKJITHHHUX (OPM
JKUTTs (BipyciB) JO0 HaMOPraHiZMOBUX YIpPYIIOBaHb (LIOIMYJAIlifl, eKOCHUCTEM,
Oiocepu B IijioMy) — BJIACTMBA YiTKA BHYTPIITHA CTPYKTypa. Hampukian,
O0araToKJIITUHHI opraHisMu 3maTHI 10 pezeHepayii — BiTHOBJIEHHS BTPAYEHUX
a00 YIIKOIKEeHUX CTPYKTYD.

IHoZi 3AaTHICTL A0 pereHepaLii Moxe ByTy AyXe SICKPaBO BUPAXEHOI: AESKUX
rybok MOXHa po3TepTy B CTYMui A0 KaLKONoAiOHOro ctaHy; npv BMILLEHHI Takoi
«KallKn» y BOAHE CepefoBuLLe OKPEMI KIiTUHM 3HOBY 00’€AHYIOTLCS, (POPMYI0Yn
3roZIoM LinicHWIA opraHiam. A 3 rnpuKonaHoro HeBEJIMKOro naroHa Bepbuy 3 4acom
BypOCTae HOBE jepeBo.

XapakTepHa puca OpraHiaMiB — 3maTHIiCTH A0 pyxiB. Pyx BiacTuBuii He
JUIle TBapUHAM, a ¥ pocsmHaMm (Maj. 2.2). Bararo mi-
KPOCKONIYHUX OTHOKJITMHHUX BOIOPOCTEH, OIHOKJIi-
TUHHUX TBAPUH UM 0aKTepili pyXamThCA ¥ BOJi 3a JOMO-
MOT'OI0 OpTaHe]I pyxXy — I:KI'yTHUKIiB.

JKuBiii MmaTepii npuraMaHHa 30aTHICTH CIPUITMATH
MOAPa3HUKHU 30BHIIIHHOT0 Ta BHYTPIITHBOTO (TOOTO Ti,
0 BUHUKAIOTh Yy CaMOMY OpraHiadmi) cepemoBuIma i
IeBHUM YMHOM Ha HUX pearyBaTu (nodpas3nuéicmb).
Hanpuknan, mDOoTUK [0 JHCTKA MiMO3M COPOMJIMBOIL
(3poctae B Kpumy) cupmumHIOE HOr0 TPOBUCAHHA. ¥
TBapWH PeakKIlii Ha TOAPa3HUKMU, AKi 3iMCHIOIOTHCS 3a
ydJacTi HepBOBOI cuCTEMY, HA3UBAIOTH pedreKcamu.

Ycim OiosioriyHMM cucTeMaM IPUTAMaHHA 3JaT-
HicTb 0 camoBinTBOpeHHA. OpranisMu 3maTHI yTBOPIO-

BaTu cobi moibHMX, TOOTO BOHY 3ATHI IO PO3MHOMNCEH- Mauxn. 2.2. Konosi
HA. 3aBOAAKK 3AATHOCTi 10 PO3MHOKEHHS iCHYIOTH He PYXU NiaH HABKOLO
JIUIIle OKPEeMi BUAM, a 11 JKUTTA B3araJri. cmosbypa depesa
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JKuBi opranismu 31aTHi 10 pocTy Ta PO3BUTKY. 3aBAAKU pocmy OpraHisMu
301JIBITYIOTH CBOI po3Mipu Ta Mmacy. Ilpm mbomMy omHi 3 HuUX (HaOpUKJAam,
pocauHU, pubU) POCTYTh IMIPOTATOM YChOTO JKUTTA, iHIN (HaupuKIal, ITaxu,
ccaBIli, JIIOAMHA) — YIIPOAOBIK JIMIITe IIeBHOT0 Yacy. PicT 3a3Buuaii CympoBOIKY-
€THCA PO3BUMKOM — AKICHUMU 3MiHaMM, ITOB’ISAaHNMU 3 HAGYTTAM HOBUX PUC
OymoBU Ta ocobinBocTell (QhyHKI[IOHYBaHHS.

lMpuragavite 6ynoBy 3arniigHeHOI SALEKITUHWY, 3apoaka JIIANHW, KA 3 Hei
pPO3BMBAETLCH, Ta 40OPOCJIOro opraHiamy. Bu He 3anepeuyBatumeTe, Lo 3apoaok, a
TUM rade gopocsia JioanHa, opraHi3oBaHi 3Ha4HO CKAaAHILLe, HX KiTUHa, 3 SKOI
BOHW PO3BUHYJ/NCL. Lle noB’sa3aHo 3 TUM, LU0 i Yac pO3BUTKY GarartoKaiTUHHUX
opraHi3miB 36inbLLYETCS KiNIbKICTb KJIITUH, 3 SIKUX BOHU CK1aAal0ThCsl, BiabOyBatTh-
csl ixHa anepeHuiadis, GopmMyBaHHSI HOBUX OPraHiB.

IcayBanHd opraHi3MiB TicHO TOB’A3aHe 3i 30epesKeHHAM CIaTK0BOI iHop-
Maiii Ta Ii mepegayero HaNaJKaM ITif yac po3MHO:keHHs. [le 3abe3neuye cra-
OiybHiCTE iCHYBaHHSA BUAIB, aJ:Ke HAITAAKN 3a3BUUYAM OiJIBIII-MEHIII CXOMKi Ha
CcBOiX OaThKiB. BogHouac )KuBUM icToTaM IpUTAMaHHA I MIHAUBICMb — 31aT-
HicTh HAOyBaTH HOBUX O3HAK IIPOTAIOM iHAMBiAyaJIbHOIO PO3BUTKY. 3aBASIKN
MiHJIMBOCTi oprauismu 3gaTHiI HaOyBaTu HOBUX O3HAK i IIPUCTOCOBYBATHUCS IO
3MiH goBkijasa. Ile HeoOxigHa mepeayMoBa K AJIA BUHUKHEHHSA HOBUX BUIIB,
Tak i JJIdg iCTOPUYHOTO PO3BUTKY KUTTA Ha HAIIIIN IIJIaHETi, TOOTO €BOJIOIiT.

Bionoriuni cucremu 3garHi 1o aganraniii. Haragaemo, o adanmayiamu
Ha3WBaIlOTh BUHUKHEHHSA IIPHUCTOCYBaHb y JKMBUX CHUCTEM Y BiJIOBih Ha 3Mi-
HU, AKi BigOyBarmOThCA B IXHBOMY 30BHIIITHBOMY
Yy BHYTPIIIHBOMY cepexoBuinax. Ha MaJloHKY
2.3 mokasaHo ABi (popmu 3aiina 6iJ0ro — JiTHA Ta
3uMOBa. 3MiHa TeMHOTO JIITHBOTO 3a0apBJIEHHA Ha
0ijie 3UMOBe — IIe MPUCTOCYBAHHS 10 iCHYBaHHS Ha
TJIi CHITOBOT'O TIOKPUBY, III0 POOUTH TBAPUHY MEHIII
TOMITHOIO IJIsT BOPOTriB. AmamTallii MOKyTb OyTu
moB’A3aHi 3i 3MiHaMu ocobsuBoCTel OyIoBU (IIpU-
rajaiiTe IJaBaJIbHI MEPETUHKU y BOJOILJIaBHUX
OTaxiB UM KPOKOIMJIB), HPOIIECIB JKUTTEIiANb-
HOCTi (3MMOBa CIJIAYKaA OypuUX BeaMeiB), IIOBe-
IiHKM (mepeaboTHM TITaxiB) ToImo. Apmanrarii
BU3HAYAIOTH MOKJIMBICTD iCHYBaHHSA YKUBUX iCTOT
Y Pi3HOMaHITHUX YMOBaX JOBKiJJIA.

OTt:xe, scue6i opzanizmu ma HAOOP2aAHiI3MOGi
cucmemu — ye yinicHi 6ionozivni cucmemu, 30am-
Hi 00 CAMOOHOGNEHHA, camopeYynayili ma camo-
6i0meopenns.

/KuBa marepis moske mepeOyBaTH Ha PiZHUX
piBHAX opranisarlii, 1110 TOCTYIIOBO c(hopMyBaIH-
cd B Iporieci ii eBorforrii, — BiJf MpoCTUX 0 CKJIA-
HiMInX.

e PiBHi opraHizauii >xuBoi maTtepii. Pospis-
HAIOTHh TaKi piBHI opranHisaiii »KuBoi marepii:

Mauan. 2.3. Bumose (1) i MOJIEKYIAPHUM, — KIITMHHUN,  OpraHisMoBHi,
aimue (2) «66panns» TONYJIAIi THO-BUIOBUIT, EKOCUCTEMHUI, a0 Giore-
3aiiya 6i1020 OILIEHOTUYHNI, i 6iochepHuii (Maa. 2.4).
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Mauan.24. Pieni opzanizayii scueol mamepii: 1 — mosexynrapruil (6i00ysaromucs 6ioximi- <

Hi peakuyil, Kodyemovcs cnadrxosa ingopmayis); 2 — KAiMUHHUL ( KAIMUHU CKAA0aI0MbCs

3 MosleKyn); 3 — opeanidamosuil (6a2amoKAiMUHHI 0P2ARI3MU CKAAOAIOMbCA 3 KLIMUH );

4 — nonyasauitino-eudosuil (6udu cKk1adamovcs 3 nonyaayiil, a NONYAAYil — 3 OKpemMux

0co6un 00H020 6udyY ); 5 — exocucmemHuil, abo 6iozeoyeHomuuHuil (ckaadaemuvcs 3 pis-
Hux eudis); 6 — biochepuuil (Giocgepa — cykynHicms ycix exocucmem niaHemu )

T T 15



YO

e

16

L0588 _Betyn

Ha moaekynapraomy piBHi (Mas. 2.4, 1) BigOyBaroTbcsa ximiuHi mporecn i
TIePEeTBOPEHHS eHeprii, a TaKoK 30epiraeTbcs, 3MIiHIOETHCS i peati3yeTbcs
cnagkoBa iHdopmartisa. Ha MoaekyasapHOMY piBHI iCHYIOTE ejleMeHTapHi 6ioJ1o-
riuni cucremu, HanpukJaz Bipycu. Ileit piBeHb opranisairii skuBoi maTepii mo-
CHIIKYIOTH MOJLEKYAAPHA 0i0102is, 0i0XiMmisl, 2eHemUKa, 8ipYconozisi.

Kaitunauii piBens opranisanii :xuBoi marepii (Mmaa. 2.4, 2) xapakrepusy-
€TBhCS TUM, 1[0 B KOXKHIN KJIITHHI AK OJHOKJITUHHNX, TaK i 0araToOKJIITUHHIX
opraHiaMiB Bi0yBalOTHCA OOMiH PEYOBWH i ITIepeTBOPEHHA eHeprii, 30epiraers-
cs Ta peasiidyeThcs cragkoBa imgopmailtisa. KiaitTuau 3gaTHi 10 pO3MHOMKEHHS i
nepexpaui criagKoBoi iHGopmariii fouiprim KiritTuaam. OTiKe, KJIITHHA € eJIeMeH-
TApHOIO OAMHUIIEIO OYIOBU, JKUTTEAIAIBHOCTI i pO3BUTKY sK1BOi MaTepii. Kii-
TUHHUU piBeHb OopraHisallii :kuBoi maTepii BUBUAIOTh L4UMOL02id, 2icmol02is,
anamomis pociumn.

OpranismoBuii piBens (Maya. 2.4, 3). Y 0araToKJITUHHUX OpraHiZMiB
i yac iHAMBiAya IbHOTO POSBUTKY KJITUHU CHEIiai3yI0ThCs 3a OyIOBOIO Ta
BUKOHYBaHUMHU (PYHKIIAMU, dyacTOo (POPMYIOUM TKAHWHU. 3 TKAHUH (op-
MYIOTbCA opraHu. PisHi opranu B3aeMOAiloTh MiK c000I0 y CKJami IIeBHOL
cucTeMU OpraHiB (HAIIpUKJIaMd, TpaBHA cuctema). [{lum 3abes3nmeuyeTbea GyHK-
IioHyBaHHA I[1JIICHOTO OPraHidMy sIK iHTerpoBaHoi 6iojoriuHoi cucTeMu (B OfI-
HOKJITMHHUX OPraHidMiB OpraHidaMoBHUil piBeHb 30iraeThcA 3 KJIITHHHHM).
Take (yHKI[iOHyBaHHA HacaMIlepen IIOB’s3aHe i3 3milicHeHHAM OOMiHY pe-
YOBUH Ta TEPETBOPEHHAM €Heprii, 110 3amesleuye CTaJiCTh BHYTPIITHBOT'O
cepeoBUIIA.

OpranismoBuii piBeHb opramiszarii :KuBoi MaTepii BMBuae 6araTo HayK.
OkpeMmi rpymnu opramisMiB AOCHiI:KYIOTH OomaHika (00’€KT HOCTimKeHHS —
pocamHm), 300202is (00’€KT MOCIiAMKEeHHA — TBapuUHU), Mik0s02is (00’€KT
IocaimkenHsa — rpubm), 6axmepionozia (00°eKT mocaifsKeHHsa — OakKTepii).
BynoBy opranismiB BuBUYae anamomis, a MpoIeCcu KUTTENIAIBHOCTI — @isio-
J02iA.

IMonmynsuiiiHO-BUAOBYIL PiBeHb. ¥YCi KMBi OpraHisMu HaJIeKaTh J0 TIEBHUX
Giosroriunmx BuAiB. OpraHisMu OJHOTO BUAY MAlOTh CIiJIbHI 0COGJIMBOCTI OyI0-
BU Ta IPOIIECiB KUTTENIAIBLHOCTI, €KOJIOTIUHI BUMOTH IO CepPeIOBUINa MEITKaH-
HA. BoHu 3maTHi sajguimnaty ILIogiounx HamagakiB. OcoOMHM OTHOTO BUIY
00’ IHYIOTECA B TPYyNU — NOnYaayii, AKi MelIKalOTbh Ha NEeBHUX YacTHHAX
TepuTopii momupeHHs gaHoro Bupy (Maj. 2.4, 4). Ilomynsamii ogHOTO BUIY
OinbI-MeHII BigMerxkoBaHi Big inmux. ITonysaiii e He TiIbKY eJleMeHTapPHUIMU
ONUHUIIAMUI BUAY, a 11 €BOJIIOIiI, OCKiJIBKM B HIUX Bi0YBarOTHCS OCHOBHI €BO-
JIOMiiHI mporecu, mpo AKi Bu agisHaereca sromoMm. Ili mpormecu 3maTHi
3a0esmeunTy ()OPMYBaHHSA HOBUX BUIIB, IO IiATPUMYyeE OioJioriuHe pismoma-
HITTS HaIIOI IIJTaHeTH.

Tlonynamifino-BupoBuii piBeHb opraHizarmii xapaKTepu3yeThCAd BUCOKUM
OiopismomaHiTTssM. Bu 3HaeTe, 1110 Ha HAIIil ImJIaHeTi MeIlIKae Malixke 2,5 MJIH
BUIiB OaKTepill, 1iaHob0aKkTepiii, pocJauH, IpubiB, TBAPUH.

Exocucremuuii, a60 6ioreoneHOTUYHUM, piBeHb. [lonynanii pisHux BuAiB,
AKi HACeJSAI0Th CIIiJIBHY TePUTOPil0, B3A€MOAIIOTh MiK CO00I0 Ta 3 YMHHUKaAMU
HEeYKMBOI IPUPOAHU, BXOAATD 0 CKJIAAY HAABULOBUX 0i0JIOTiUHUX CUCTEM — €KO-
cucmem (MaJi. 2.4, 5). Haramgaemo, 1110 eKOCUCTEMH, K1 OXOIJIIOIOTH TEPUTOPif0
3 nofibHuMu (hisMKO-KJIIMATHYHUMHE YMOBaMU, Ha3WBAIOTh TaKOXK Oiozeoye-
Ho3amu. Bioreomnenosu 3xarHi 10 camoBigTBOpeHHA. [[151 HUX XapaKTepHi 1o-
CTiliHi MOTOKM eHeprii MiK MONMyJIANiAMUN Pi3HUX BUAIB, a TAKOMK IOCTiHHUHA
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OOMiH PEUYOBMHOIO Mi’K KMBOIO Ta HEKMBOIO YaCcTHHaAMU 0iOoTreoIeH03iB, ToOTO
K0/1000i2 pe106UH.

Biocdepunii pisenb. OxpeMi ekocucTeMu HAIOI IIJIAHETU PA30M YTBOPIO-
0TBb 6iocepy — YacTUHY OOOJOHOK 3eMJi, HaceJeHy JKUBUMU OpraHisMamu
(man. 2.4, 6). Biocepa cTaHOBUTH €AUHY IVI00AJbHY €KOCHCTEMY HAIIlol ILjIa-
HeTu. DBiocepuuii piBeHb opranisarii KwmBoi MaTepii xapaKTepm3yeTbCSA
TI00aIbHUM KOJIOO00IrOM pedyoBMH i TOTOKaMu eHeprii, dKi 3a0e3meuyioTh
dyuarmionyBauasa 6iocepru. Hagopraunismosi piBHi opranisarii :xuBoi marepii —
HOmyJAIii, ekocucTeMu Ta 6iocdepy B IIJIOMY — BUBUAE €K0L02is.

3anam’amaime: yci piBHi opraumisaiii :kuBoi maTepii B3ae€MONOB’sI3aHi MixK
co0010: HIKYi PiBHI BXOAATH 0 CKJIAAY BUIIINX.

} KnioyoBi Tepminn Ta nousatra. I'omeocmas, eidkpuma cucmema, adanma-
yis, nonynayisn, 6iozeoyeno3, Kon10006iz peLosuH.

OcHOBHIi BJIaCTUBOCTi, MpUTAMaHHi }KUBill MmaTepii:

Kosxkma sxmBa icTora, abo opraHiam, CKJIAZa€ThbCAd 3 OKPEMUX
CTPYKTYPHO-(PYHKI[IOHATBHUX OOWHUIIL — KJIiTuH. HekaiTuHHI
dopMU KUTTA — Bipycu — HIapasuTyIOTh YCepeAUHI KIITUH iHIITUX
opraxiamis.

JKuBi opranismu Tta He:xuBi 00’€KTU BiIpisHAIOTHCA CIIiBBigHO-
IIeHHAM XiMiUHHX eJIeMeHTiB, III0 BXOAATEL OO iIXHBOTO CKJIALy. ¥
JKUBUX OpradizMax IepeBasKalOTh YOTHUPU XiIMiuHI ejleMeHTH:
Tigporen, Kap6on, HiTporeun Ta OKcureH.

+Kusi cucremu Bigxpuri, T00TO 34aTHI 10 00MiHY peuoBuH (MeTa-
00J1i3My) Ta eHeprieio 3 JOBKIIIAM.

KosxHa 6Giosoriuna cmcreMa 3maTHA M0 CaAMOPETYJAIlil ILIAXOM
OiATpUMAaHHSA TOMEeoCcTasy.

Biojoriuaum cucrtemMamM mpuTaMaHHA 3JaTHICTH A0 IMiATPUMAaHHS

. . . KopoTtko
cBoei crienuivHol CTPYKTYpH. npo
XapakTepHa puca OiJBIITOCTI KUBUX OPTaHi3MiB — 3HATHICTH IO ro/IOBHE

pPyXiB.

KusBiii marepii mpuramamHa IOAPaA3JIHBiCTH, TOOTO 3JATHICTDL
cIIpuiiMaTH IMOAPAa3HUKM 30BHIIMTHBOTO Ta BHYTPIIIIHBOTO cepemo-
BUIIA i IeBHUM YMHOM Ha HUX pearyBaTH.

s Bcix 6iosoriuvHmMX cUCTeM XapaKTepHa 34aTHICTh 0 caMOBi-
TBOPEHHHA.

Opranmismam BJIACTUBIi picT i PO3BUTOK.

IcuyBanHA opranidamiB TicHO mOB’si3aHe 31 30epe’KEeHHAM CIIaj-
KoBoi imgopmarii Ta ii mepemauero HamragkaMm MOil Yac PO3MHO-
JKeHHsa. BogHouac KMBUM icToTaM IpUTaMaHHA @I MiHJIWBICTH —
3IaTHiCTh HAOyBaTM HOBUX O3HAK MPOTATOM iHAWBIAyaIbHOTO
PO3BUTKY.

Biosoriuni cuctemu 3maTHi [0 amamnTaiiii — IPUCTOCYBaHb OO0
3MiH, AKi BifOyBarOTLCS B 30BHIIIIHFOMY UM BHYTPIIIIHBOMY CE€pemo-
BUIIAX.

Pospisuarors Taki piBHi opranisamii kuBoi Mmarepii: MoJIeKYy-
JAPHUMN, KJIITUHHUINA, OPraHidsMoOBHIl, NONYJIAIiNHO-BUIOBUI,
€KOCHUCTeMHUI, abo 6ioreoreHOTUUYHUI, i OiochepHUii.

17
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@ 1. SKi XiMiYHI e1IeEMEHTY HavrnoLLUMPEHILUI B CrIOJIyKax XUBVX OpraHi3miB?

v 2. Yomy 6GiosnoriyHi cuctemun Hanexarb A0 Biakputux? 3. Lo Take

3anutaHHa ana romeoctas3? 4. Ski Bu 3HaeTe piBHI opraHi3adlii xuBoi marepii? 5. Sk

CaMOKOHTpoOsII0  CMiBBIAHOCSATLCS PI3HI PIBHI opraHidauii xuBoi marepii Mix co60i0?
6. LLjo cnyrye cepenoBuLLEeM XUTTS A5 6iocepu?

MomipkynTte. 1. Yum MONHHA NOACHUMU HAABHICMb DIZHUX DiI6HI6 Op2aHi3auyil xHueol
mamepii? 2. Kopucmyioyucy mamepianiom napazpa@a, cnpodyiime chopmy-
AI06AMU NOHAMMA «Hummsay. Yu MOKHA 66axamu ilo20 NOSHUM?

METOIU TOCJIJJKEHD Y BIOJIOTTI.
e 3HAYEHHS JOCATHEHB BIOJIOTTYHOI
HAYEKHU B RUTTI JIIOAUHUA I CYCIILJIBCTBA

) Mpurapaiite: 3a donomozow arxux memodie OocniOxiyrwmb 00HOKLIMUHHI opza-

Hizmu?

e OcHOBHi MeTogM GionoriyHMx gocnigkeHb. JKuBy MmaTepito Ha PisHUX PIBHAX
oprafisarrii TOCJIiI:KYIOTh TAKOK PIBHUMU MeTOJaMM1, OCHOBHI 3 AKMX — IIOPiB-
HAJBHO-OIMCOBHUI, eKCIIEPUMEHTATBHU, MOHITOPUHT i MozeatoBaHHA. OTpuMaHi
pesyabTaTu 00pO0IAIOTE 3a JOIIOMOT'0I0 MAaTeMATHYHO-CTATUCTUYHOTO aHaIi3y.

3a JOIIOMOTr00 MOPiBHAJIBHO-OIMUCOBOT0 METOAY OIMCYIOTh HOBi I HAYKU
BUIY OpPraHi3MiB, IIpollecu Ym SBUIIA. Horo 3aII0YaTKyBaB JaBHBOTPEIbKUN
yueHuii Apicrorenb. OgHaK YacTo 3aMaJjio IPOCTO OIUCATH HOBUHA BU/]I OPraHis-
MiB, mporiec, aBuire ToIro. II[o6 BcTaHOBUTH CBOEPiAHICTD 06’ €KTa JOCIIiIKEeHb,
oro HeoOXiHO TOPiBHATHU 3 iHIIUMH HMOAIOHMMHU 00’€KTaMM, IpoIecaMu Uun
apuinamMu. Hanpukian, BIIKPATTA HOBUX IJs HAYKU BUIIB HEMOXKJUBe 0e3
aHaJisy ixHBOI momiOHOocTi Ta BigMiHHOCTel Bing OamsbKux (Gopm. Te came
CTOCYETHCS OPraHIUYHMX CIIOJYK, OioxXiMiuHMX mpolieciB, OymoBu Ta (GYHKIIiH
KJITUH, TKAHUH, OPTaHi3MiB, eKOCHCTeM TOIIIO.

JJ1a HayKOBOTO HOCJIiIpKeHHA OyAb-AKUH 6iooriuHMEi 06’ €KT IMTOTPiIOHO KA a-
cugiryeamu, To6TO BUSHAUNTH HOro HaJIeKHICTb A0 Tiel um inmol rpynu (Ha-
OPUKJaL, OPraHiYHNX PEYOBUH — IO OiJIKiB, JiMigiB, ByIJIeBOAiB U1 HYKJIEIHO-
BUX KHCJIOT TOIIO, KUBUX iCTOT — IO BiAIIOBiZHOrO BUY, POALY, POAWHM i T. 1.).
ITopiBHAHHS 00’€KTiB JOCTiAKEeHHS MOKJINBE JIUIIIE B MeKaX MeBHOT'O PiBHA
opraHizariii (HampuKJaaI, TOPiBHAHHSA MEBHOI MOJIEKYJIN 3 iHIIIMMU MOJIEKYJIa-
MU, KJIITUHA — 3 iHIIUMHY KJIITUHAMY, BUAY — 3 iHIIIMMU BUJaMU TOIIO).

ExcriepyuMeHTAJIBHUNE METOJ IIOJISATAE B TOMY, IO MOCHiJHUKKW aKTUBHO
BTPYYaIOThCs B OYZIOBY 00’€KTiB HOCTiAKeHb, Mepedir TMX U1 iHITUX IPOIIECiB,
SABUIIT i CIIOCTEPIraioTh 3a HaCJAiIKaMU TAKOr0 BTpydaHHs. EKcnepuMeHTHU 0y-
BAIOTH MOJILOBI Ta slabopaTopHi. ITonb06i excnepumenmu 3HiHCHIOITD Y IPU-
POHUX yMOBaX: HA €KCIIEPUMEHTAJILHUX AiJIAHKaX BUBYAIOTH JIi10 IIEBHUX Pe-
YOBMH Ha PICT POCJUH, BUOPOOOBYIOTH 3axX0Au 0OpOTHOM B3i IMIKigHMKaMU,
IOCJIIKYIOTh BIIIMB I'OCIIOaPChKOI MiAIBHOCTI JIOAMHY HA IIPUPOIHI eKOCUC-
Temu To1rio. Jabopamophi ekcnepumernmu IPOBOJATE Y CHEIiaibHO 001agHa-
HUX OPUMileHHaX (labopaTopiax) (MaJ. 3.1). ¥ TaKUX TOCTiIKeHHAX YaCTO
BUKOPUCTOBYIOTH ITiAOCTiAHI OpraHisMu, SKUX MOCJHiAZHUKU IIITYYHO PO3BO-
IATH Ta yTPUMYIOTh. [ledAKi 1ab0paTOpHi KyJAbBTYPH JaJIyd IOYATOK IPOMUCIIO-
BUM KYJbTypaM, AKi BUKOPHCTOBYIOTH IJIS OAEePKaHHA MOTPIOHUX JIIOAMHI
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Mauan. 3.1. Cyuachi 6ionoziuni rabopamopii

nponykris. Ile oguH 3 HATPAMIiB HOCJiIKeHb y 6ioTeXHOJIOTIT (HaIpuKIa I, BU-
KOPHCTAHHS IPiKIKIB y XJi0omekapchKill cupaBi, BUHOPOOCTBi; GaKTepiii i
rpubiB — IJis OTPUMaHHA aHTUOIOTUKIB TOIIO).

MomniTopuHTr — TIOCTiiTHE CTEKeHH 3a epediroM NeBHUX IIPOIECiB B OKPEMUX
THOMYJIAIiAX, eKoCHucTeMaX, 6iocepi B IiJIoMy UM 3a CTAHOM HEeBHUX 0i0JIOTIUHUX
00’exTiB. Moro 34ilicHIOITE 31e6iIbIIOoro Ha IOMyJIAIiTHO-BHAOBOMY, 0ioreolie-
HOTUYHOMY 4u OiochepHOMY piBHAX. BiH mae 3Mory He TiJIbKU BU3HAYATU CTaH
TIeBHUX 00’€EKTIiB, a i IPOrHO3yBaTH MOKJINBI 3MiHM, aHAII3yBaTH IXHi HACTi AKU.
Hanpukaazg, sMinu KiaiMary Ha HAIii MIaHeTi MOMKJINBI B 3B’I3KY 3 HAKOIIMYEH-
HAM B arMocdepi ByTJIEKUCJIOTO Tra3y. SAiMCHIOIYN MOHITOPUHT HOr0 BMICTY B
aTmocdepi, MOKHA TPUNYCTUTHU, AK Ie BILIMBATUME HA 3MiHY KJIiMaTy HAaIIol
miIaHeTu. TakKuM YMHOM, MOHITOPHHT Ta€ MOXKJINBICTHL CBOEUYACHO BUABJIATU
HeraTUBHI 3MiHU y CTPYKTYpPi Ta (PYHKI[IOHYBAaHHI OKpeMUX HONYJIAIiil, 6ioreo-
IeHo3iB uu; 6iocdepi B I[ijoMy i CBO€UaCHO PO3POOIATH 3aX0IM iX OXOPOHMU.

MopgeaoBaHHS — METOJ JOCTiIKEeHHs Ta JeMOHCTPYBAHHA CTPYKTYP, PYHK-
i#i, mpoIeciB 3a [IOMOMOIOI0 IXHBOI cIpolreHoi imirarii. MozemioBaHHA €
000B’I3KOBUM eTamoM 0araTbox HAyKOBUX AOCJIiIKeHb, 00 Jae 3MOI'y BUBUATHU
00’€KTHU Ta IPOIeCH, K1 HeMOKJINBO 0e3I0ocepeJHbO CIIOCTEPIraT YU BiATBOPIO-
BaTU eKCIIePUMEHTAJLHO. ByIb-AKa MO/ie/Ib HEeMUHYYe CITpoIileHa. BoHa He MoxKe
BUSIBITHU BCIO CKJIAJHICTE 00’ €KTiB, IIPOIECiB UM IBUIIL, AKi CIIOCTEepiraroTh y Ipu-
poxi, a BimoOpaskae smiie ixHi 3araJjbHi pucy 4y IMOBipHUI mmepebir. 3a momo-
MOT'OI0 MOJEJIOBAHHSA YUYeHi IMPOrHO3YIOTH MOXKJMBI HACTIAKK THUX YU 1HIITUX
mporieciB abo SABUIL], CTBOPIOIOTH MEBHI ifleasbHi 00’€KTH UM ABUIIA Ii IIOPiBHIO-
IOTh 3 HUMU peasibHi. Hanpukian, Ajasa TOocaimKeHHA O6araTbox HeOe3meuyHUX
XBOpPOO JIIOAWHU CTBOPIOIOTH MOJEJi ITUX
TIPOIIECiB y MiAAOCIIi THIX TBAPUH.

Mopesi MOKYyTH OyTH CTATUYHUMU Ta
nuHaMiuHUMU. IIpuKIagu cmamuiHux
Modeseli BaM He pas JeMOHCTPYBaJX Ha
ypokax OioJiorii, HampuKJaam mMomesai Oy-
IOBU KBITKU, T'OJIOBHOT'O MO3KY UM 1HIITNX
opramiB. Ix MoKHa po3zHMBIATHCA, He
BTPYYaIOUNCh B IXHIO CTPYKTYPY. A 0Ch 3a
JOIIOMOT'0I0 aKBapiyma (MaJj. 3.2) MOKHA Mau. 3.2. Axeapiym sx modens
CTBOPUTU OUHAMIYHY MOOesb BOTHOI KO- B800HOT ercocucmemu
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Maan. 3.3. Xapuogi 36’aA3KU Mid Op2AHi3MAMU MONMCHA Onucamu 3a 00N0MOZON0

mamemamuunoi modeni. (Po3é’axncims 3adawy. 3aiiyio, 012 mozo w00 36iavwumu

macy Ha 5 ke, mpeba 3’icmu 50 ke pocaun. Jlucuysa, aku,o 3’icmo 3aiiys macow 5 ke,

30inabuwums ceomw macy auuwe Ha 500 2. Busnaume, 8Ka 4ACMUHA (i 3aC8010€MbCA, O
AKAQ — 6MPAYAEMbCA)

cucTeMu. 3MiHIOIOUN BUJOBUI CKJIA OPraHisMiB, XiMiuHMii cCKJIa1 BOAU TOIIIO,
MOXKHA CIIOCTepPiraTy 3a HaCJAiJKaMU TAKOTO BTPYYaHHA.

TeopeTnuHi OCHOBM MaTeMaTUYHUX MOJeJ el 0i0JOTiUHMX ITPOIECiB i ABMIIT
pospobisie mamemamuuna 6ionozis. Mamemamuina modens — I1e UNCEJIbHE
BUPaKeHHs MapHUX 3B’A3KiB (Y BUIVIAAL cucTeMu AU(MEPEHI[iNHNX PiBHAHBD) Y
MerKax IEeBHOT'o 00’€KTa, MPOoIlecy UM SABUIA. SMiHIOIOUNM UYHCJIOBE 3HAUCHHS
OJIHOTO 3 IIOKAa3HNKiB, BBeJEHUX V MOJEeJb, MOKHA CIIOCTEPiraTi, SK 3MiHIOBA-
TUMYTBCS ¥ iHII, TOOTO AK MOBOAUTHME cebe JaHa crucTeMa 3a MeBHUX YMOB.
Hanpukiazn, MoXHa CTBOPUTH MOZEJb XapuoBUX B3B’S3KIiB y eKocucreMi,
OIIMCYIOUM 3B’A3KH MiK OKPEeMUMMU BUIAMH: POCJMHA — POCJIUHOIAHUIA BU/I,
POCIMHOIAHUN BUA — XMKaK i T. 1. (MaJ. 3.3).

MaremMaTnYHe MOJIEJIIOBAHHA B 0i0J10Til — cyKynHicms mamemamuinux me-
modié ananidy CKAAOHUX KiJbKICHUX 63A€EMO036'A43Ki6 i 3axonomiprnocmeil y
Gionoziunux cucmemax. loro 3nificHIOIOTH 3a JOIIOMOT'0I0 KOMIT FOTEPHOI TeX Hi-
KU, Ka Jae 3Mory 30epiraTu BeJiMues3Hi o0caAru JaHuX i IBUIKO IX 00po0asaTr
3a JTOIIOMOT'OIO CIIeliaIbHUX mporpaM. MaTeMaTruuHe MOJETIOBAHHSA JAa€ 3MOT'Y
cIocTepiraTu 3a MOYKJIMBUME BapiaHTamMu Iepebiry momiii, BUAIJIATH OKpeMi
3B’A3KH1, KOMOiHyBaTu ix Toiro. IlepenyMoBOIO CTBOPEHHS IIPABUILHOI MaTeMa-
THYHOI MOZEJIi CJIYTyIOTh HAKOIIMYEHH JaHNX CIOCTEPEKeHb 400 eKCIIePIMeH-
TiB IIPO IIeBHi ABUIIA U1 TIPOIIECH.

MaremartnyHy mogesis CTBOPKOIOThL y Aekiibka eTtaniB. [1o0CcnigoBHO BUCYBalOTh
poboyy rinoTedy 1a QOPMYJOIOTL 3anuTaHHS, BIAMOBIAI Ha sIKi MOBMHHA AaTv
mMopaesib; PO3PO6ISOTL BiANOBIAHWI MaTeMaTuyHuUi anapar; Ha ioro OCHOBI BUpa-
XOBYIOTb MEBHI AaHi; NMOPIBHIOIOTh iX 3 pe3ysbTaraMu CrOoCTEPEXEHb Ta eKcriepu-
MEHTIB, NepeBIpsitoYy npaBuibHICTb MOLEJII. Y pasi ICTOTHUX PO3XO4XEHb PE3Y/ib-
TaTiB MOAEIIOBAHHS 3 PeasIbHUMW AaHUMU MOLAEJIb JOKOPIHHO nepepobisioTs abo
BiAKMAAIOTb, OCKIJIbKM Li€ CBIAYNTb NP0 MOMUJIKOBICTb POOOYHOI rinoTeaun abo Herpa-
BWJIbHO PO3PO6OIeHW MaTtemMaTudHui anapar.

Finoresa — HaykoBO 0OrpyHTOBaHE MPUMYLLEHHS], BUCYHYTE 151 MOSICHEHHS] TOrO
4y iHWOro gakTy, npouecy abo sBuiya. inotesa, niaTBepaXeHa rnpakTukow, CTae
HayKoBOIO Teopi€lo.

MaremaTuuHi Momesi, HAIIPUKJIaL, Jal0OTh 3MOT'Y BU3HAUATH, IKY KiJIbKiCTh
0COOMH ITPOMUCJIOBUX TBAPUH MOKHA BUJIYYATH 3 IPUPOSHUX MO YJIAITIH, 11100
IIe He ITO3HAUMJIOCS Ha IXHill YMCeJIbHOCTI; IPOTHO3yBaTy MAacOBi PO3MHOKEH-
HA MIKIZHUKIB, HACJITKM aHTPOIIOTEHHOT'0 BIIJIMBY Ha OKPEMi eKOCUCTEeMHU Ta
Giocepy (Hampukrgam, AK 30iJbITEHHA KOHIIEHTpAIlil BYIVIEKHCJIOTO ra3y B



Beryn ey

aTMocdepi BIJIMBAE HA OKPEMi I'pynu OpraHis3MiB i KJaiMaT mjaaHeTu 3arajioM)
TOIIIO.

Cratuctuunuii meron. Byab-aKuii HaKOMMYEHU MaTepiaJ, OTPUMaHUU Y
pesyJbTaTi CIocTepeskeHb, eKCIEPUMEHTIB a00 MOJAeII0BaHHA, ITOTPedye cTa-
TUCTUYHOI (MaTeMaTnuHO1) 00poOKku. Maca 3i0panux akTiB, He IIpoaHajidoBa-
HUX i He 00pOo0JIEHNX CTATHUCTUYHO, He JA€ MOXKJIMBOCTI BUSBUTHU BeCh 00°eM
indopmarrii, BcraHOBUTH TIeBHi 3aKoHOMipHOCTI. [lepes 06poOKOIO pe3yabTaTiB
IOCHiITHUKYM BU3HAUAIOTL 3aBAAHHS, AKiI MOTPiOHO BUPIIINTH, i 3aJI€KHO Bif
I[BOT'0 OOMPAIOTH TOM UM IHIITUH METO MaTeMaTUYHOI cTaTucTuKu. MaremaTmu-
Ha 00poOKa HeoOXiHA AJA BUSHAYEHHS CTYIIeHA JOCTOBIPHOCTI Ta IpaBUJIbHO-
To y3arajJbHEeHHSA OTPUMAaHUX Pe3yJIbTaTiB.

CraTUCTUYHO JOCTOBIpHY 3aKOHOMIipHicTh y Giosorii MoxxHa BBakaTu npa-
eunom abo naykosum 3axornom. Biosoriuni 3akKoHN — Ile CTATUCTUYHO BUBipeHi
3aKOHOMIPHOCTI, II[0 3a3BMYall He MAlOTh BUHATKIB 1 MOKYTb OyTH BUTIyMa-
YeHi JuIlle MeBHUM UYWHOM (IpUrajgaiiTe 3aKOHW, AKi BU BUBYAJIU 3 IHIIUX
mpeaMeTiB). 3 4aCOM BU 03HANOMUTECS 3 OCHOBHUMMU 0i0/I0TiUHNME 3aKOHAMMH,
30KpeMa eKOJIOTiUHNMY Ta 3aKOHAMMU CIIaJKOBOCTI.

e 3Ha4yeHHs Oionorii y XUTTi NIOAUHU. BypxauBuii PO3SBUTOK HAYK IIPO
JKUTTSA y Apyriit mosoBuHi XX CT. cupudaB 6araTboM BiAKPUTTAM y rajysi
GioJiorii. Ile, 30KpemMa, BiAIKPUTTA i posIInpPyBaHHSI T€HETUYHOI'O KOAY, I'O-
JIOBHUX JIAHOK CHHTe3y 0ijiKka, 0araThbox IIPOIleciB 0OMiHY PEYOBUH y JKUBiii
KJiTHHi, TpuBae iHTeHCWBHa poOoTa 3 po3mudpyBaHHA T'eHOMY JIIOAWHU,
POCJIVH i TBApWH.

3a yuacTi yueHnX-0i0JI0riB JOCATHYTO 3HAYHOI'O IPOI'PECY ¥ CBOEUYACHOMY
BCTAHOBJIEHHI MpuYuH (AiarHOCTyBaHHi) pi3sHOMaHITHUX 3aXBOPIOBAHD JIIOAU-
HU, CBiiICBKUX TBaPUH i KYJIbTYPHUX POCJUH, IXHi# mpodislakTuIi Ta JlikyBaH-
Hi. Ha ocHOBIi 6i0I0riuYHO aKTMBHUX PEUOBUH, AKi BUPOOJISAIOTH PisHOMAHITHI
opraHisaMu, IOCJiTHUKY CTBOPIOIOTH e()eKTUBHI JiKapchKi mpenaparu. CyuacHi
BUEHi 3JIaTHI INTYyYHO 3MiHIOBATU CIIAJIKOBUU MaTepias pisHOMaHITHUX opra-
HismiB. Hampukaam, o KJIiTHH 6aKTepil KUIITKOBOI HaJNYKM BBEIeHO I'eHH, 110
BiZIOBiTalOTh 3a yTBOPEHHSA T'OPMOHIB, HEOOXiMHWX AJA JiKyBaHHA HUBKU
3aXBOPIOBAaHb JIOAUHY (KapJIUKOBICTh, IYKPOBUIL AiabeT Ta iH.), (3zadaiime npo
NPUYUHU UYUX 3axX60pr6any). Pawie 1i pedyoBWHU BUA00yBajau 3 TBAPUH Y
HEBEJIMKUX KIJIBKOCTAX, a Temep X MOKHa OTPUMYBATH B MiKpPOOiosoriuHmMX
JabopaTopiax 3rigHo 3 moTpebamu.

Opranisdmu i3 3MiHeHUM cIaKOBUM MaTepiajaoM (iX Ha3MBAIOTH 2eHEMULHO
MOO0UDiK0BAHUMU) BUPIBHAIOTHCA CTIHKICTIO O 3aXBOPIOBAHb, BUCOKOIO IIPO-
OYKTHUBHIiCTIO ToImo. IIpoTe 3acTocyBaHHsA IIUX OpPraHisMiB HUHI oOMesKeHe,
OCKLJILKM IIIe TOCKOHAJIO He JOCJIiIXKEeHO BIIJINB IXHBOI'0 CIIOKUBAHHA HA Opra-
Hi3M JIIOZVHU Ta CBiAChKUX TBAPWH.

CyuacHi goc/igKeHHsa B rajysi MoJIeKyIApHOi 6ioJorii Ta reHeTUKY AAI0Th
3MOT'y BUABJATH Ae(EKTHI r'eHN, AKi CIPUUYNHAIOTH CIIaJKOBI 3aXBOPIOBAHHA,
Ta 3aMiHIOBATH iX Ha HOPMAaJIbHi KOITii.

Exonozia — HayKa, TIIOKJUKaHA CBOIMY JOCJiIKEeHHAMY IIepPeKOHATH JIoel
y HeoOXigHOCTi 10aiIMBOTO CTaBJIEHHS 0 IIPUPOAHU, JKUTHU 3a 11 3aKOHAMU, a He
HaMaraTucs iX sMiHNTH B OyIb-AKUH ciioci6. ToMy BoHA CIIYI'ye TEOPETUUHOO
60a3010 I MJIAHYBAHHA i 3MiMICHEHHSI OXOPOHU HABKOJIMIIHBLOI'O IPUPOLHOIO
cepenosuinia. Ha 6a3i eKoJOriYHUX JOCTiAKeHb CTBOPIOIOTLCS HOBi HAIIPSIMN
OXOPOHU AK OKPEMUX BUJiB OpraHi3MiB, Tak i iIXHiX yrpynoBaHb.
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e 3aBaaHHA cy4acHoi Oionoril Hacammepej IIOJATAIOTL y PO3B’SI3aHHI
HaWBaKJIUBIiMINX IIP00JIeM JIIOACTBA: 30iJbIIIEeHHS IIPOLOBOJILUYOr0 IIOTEHITiaIy
IJIAHETHW; MOJINIIeHHA EeKOJOTiYHOr0 CTaHy CepeJoBUINA KUTTA JIIOAUHU,
30eperkeHHs i1 3MOPOB’Sd 1 MOBTOJIITTA; OJEepP:KaHHA aJIbTePHATUBHUX IKepest
eueprii. Tomy akTyansEuM OyIe:

— BCTAaHOBJIEHHS KOHTPOJIIO HAJl CAMOBiTHOBJIEHHAM 6iopecypcis;

— CTBOPEHHSA INTYYHUX Oi0JOTiYHMX CHCTEM 3 MOTPiOHMMU JIOAWHI KOMIIO-
HEHTaMH", He TIOPYIIYIOUYU eKOJIOTiUHOI piBHOBATU;

— BUBUEHHSA CKJAZHUX (Dpisiosoro-remeTnyHmnx (PYHKIIA opramismy mjsa
HOMOJIaHHS Ta IOIePeaKeHHs OHKOJOTIUHMX Ta iHININX HeOe3meYHUX 3aXBO-
PIOBaHb JIIOAUHU;

— BUKOPUCTAHHS T€HEeTUYHO MOAM(MPIKOBAHUX OPraHisMiB AJId Oofep:KaHHs
Big HuX OiJIKiB, aHTUTLI, (hepMeHTIiB, TOPMOHIB, BAKIIUH AJISA MEIUIIMHY i BeTe-
puHAapii;

— BUBUEHHS EHEPreTUYHUX 1 CMHTETUUYHUX TPOINEciB y KJITHHI AJId IIe-
PEeTBOPEHHA iX Y IPOMHUCJIOBI 6i0TeXHOJIOTi].

} KntovoBi Tepmium Ta noHaTTa. Moxnimopunz, mo0ent06anH .

JKuBy marepiro Ha pisHHX PiBHSAX opraHisallil JoCaiIKy0Th PisHIMU
metogamu. OCHOBHI 3 HUX — HOPiBHSAJIBHO-OIMNCOBUI, eKCIIePUMEH-
TaJIbHUN, MOHITOPHUHT i MOJETIOBaHHA.

OrpumMaHi BHACTIZOK HOC/IiIKeHDb Pe3yJIbTaTH 00PO0IAIOTEH 3a LOIO-
MOTOI0 MATEMaTUUYHO-CTATUCTUYHOTO aHAJi3Y.

1 HayKOBOTO JOCHiAyKeHHA Oy Ab-AKUM 0i0J0TiuHME 00’ €KT MOTPi6-
HO KJjacudikysaTu, ToOTO BUBHAUNUTH MOT0 HaJEXKHICTH M0 Tiel um
iHII01 rpynu (HAIpUKJIaL, OpraHiuHuX PeUOBUH — M0 OiJIKiB, Jimigis,
BYIJIEBOiB UM HYKJIEIHOBUX KHUCJOT TOIIO, }KUBUX iCTOT — O TOT'O YU
iHITOTO BUAY, POOY, POAMHM i T. 1I.).

3acToCcyBaHHSA MATEMAaTUUYHO-CTATUCTUUYHUX METONIB CIOPUSJIO IIe-
peTBoOpeHHIO 0ioJiorii 3 omMCcoBOl HAYKU B TOUHY, AKa 0a3yeThCcsa Ha
MaTeMaTHYHOMY aHaJi3i ofep:KaHux JaHUX.

@ 1. Ski B 3HaeTe meToan JocnigxeHb y 6iosorii? 2. [las 4oro BUKO-
\/ PUCTOBYIOTb MOPIBHS/IbHO-OMUCOBUY METO4 AOCHIAXEHHS? 3. Yum
3anuTtaHHa Ansi  xapakTepu3yeTbCsl eKCrepuMeHTabHul MeToa? 4. Sike 3Ha4yeHHs Mae
CaMOKOHTPOJIIO  MOHITOpUHr? 5. LLjo coboto CTaHOBUTL MatemaTtniHe MOAE/IIOBaHHSA?

Momipkynte. 1. Aki moxcausocmi idkpusae xomn’'romepHa zpadika 8 0ionoziyHux 00-
cnidncennax? 2. Osnailommecs 3 KOPOMKUM HAPUCOM PO3BUMKY 0i0L02i4HOT
Hayku (c. 7-11). Axi cyuachi docseHenns 0i0102iYHOI HAYKU, HA 8aWlYy
Oymry, 0onomoxcymsv po3e’szamu makxi 20106Hi npodieMU cb0200eHHS, K
3a0e3neuenns 100cmea npodo8oLbCMBE0M Ma eHepeielo?



Becryn WeOgissec

TECT HA SARPIIIJIEHHS SHAHD

I. BUBEPITb I3 3ANPOINOHOBAHWX BIAMNOBIAEN MPABUJIbHY

1. YkaxiTb, 9K Ha3MBalOTb CYKYMHICTb NPOL,ECiB HaAXOMKEHHS MOXNBHUX PEYOBUH i3
30BHILUHBOrO cepefoBulla, TXHbOr0O NEPEeTBOPEHHSI B OPraHi3aMi Ta BUAINEHHS
NMPOAYKTIB XUTTERIANBHOCTI: a) paroumntos; 6) metaboniam; B) romeocTas; r) noapas-
JINBICTb.

2. BusHauTe, Ik HA3MBalOTb 3[aTHICTb GionoriyHUx cuctem 36epiraT BiAHOCHY cTa-
nicTb CKylagy Ta BIaCTUBOCTEN CBOIro BHYTPILWHLOIO cepenoBuwa: a) ¢paroynros;
6) meTaboniam; B) romeocTas; r) aganrtauis.

3. HasBiTb opraHiaMmu, akum nputamaHHi pednekcu: a) npokapiotu; 6) rpnbu; B) poc-
JINHW, T) TBAPUHMN.

4. 3asHauTe OionoriyHi cucremum, aki nepedyBaloTb Ha MOJIEKYJIIPHOMY PiBHi opra-
Hi3auii XXuBor matepii: a) rpnbu; 6) pocavHu; B) LiaHobGakTepii; r) Bipycu.

5. BusHauTe HaliBULLMIA piBeHb OpraHi3auii XXMBOI MaTepii: a) nonynsuiriHo-Bua0Bui;
6) 6iocepHuii; B) opraHiaMoBuii; ) EKOCUCTEMHUIA.

6. Ha3BiTb MeTOA,, SKU1i1 yYeHi 3aCTOCOBYIOTb NPU ONMCaHHI HOBUX BUAIB: a) ekcriepu-
MeHTasIbHW; 6) NMOopPIBHSIIbHO-OMWCOBUIA, B) MareMaTuyHe MOAEIOBAHHS, ') MOHITO-
PUHT.

Il. BUBEPITb 13 3AITPONOHOBAHWX BIAMNOBIAEN [1BI TPABU/IbHI

1. YkaxiTb GionoriyHi cuctemu, 3paTHi Jo camoperynauii: a) ronyasuis B AVKii
npupoai; 6) nopoaa TBapuH, B) M0J1€ MLUEHULII; I') EKOCUCTEMA.

2. HaseiTb 06’€KTU, SKi HanexaTb A0 HaJopPraHi3MoOBMX GiONOriYHNX CUCTEM: a) eKo-
cuctema; 6) Tanamyc; B) nonynsuis; r) MiTOXoHAPIs.

3. YkaxiTb 0coOGnuBOCTi GionoriyHux cucrtem, €Ki Bigpi3HAIOTbL TX Bif HEXUBUX
006’€eKTiB: a) 34aTHICTb 10 PO3MHOXEHHS; 6) 3AaTHICTb 10 POCTY; B) HAasiBHICTb 0CcO6/u-
BUX XIMIYHUX €1IEMEHTIB; I') 34aTHICTb 40 CrPUIHSATTS MNOAPAa3HUKIB.

4. YkaxiTb, 9Ki HaABUAOBI PiBHI opraHisauii XKNBOT MaTepii BUBYAE €KOJIoria: a) k-
TUHHWI; 6) NOnysILiiHO-BUAOBUI; B) EKOCUCTEMHWI, ') GiochepHuii.

1. BABIAHHS HA BCTAHOBJIEHHS BIAMOBIAHOCTI
YcTaHoBITb BignoBiaHICTb MiX 06’ ekTamu, rnpouecamu Ta ssBuLLiamMu i PIBHSIMM opraHisaii
XXUWBOI marepii, SkuM BOHW BiANoOBIiAal0Th!

06’exTn, NpouecK Ta ABMLLA PiBHi opraHizaLii xxnBoi martepii
1 Moain KNiTMHU A MonekynapHuin
2 mo6anbHuin KoNnoobir pevoBmH B KniTnHHWi
3 Xaba roctpomopaa B MonynsuiiHo-B1naoBuUiA
4 Bipyc imyHooediunty niognHu (BIJT) " EkocucTtemMHuin
[ BiocdepHuin

IV. BATTUTAHHS MIABULLIEHOIT CKJIAAHOCTI

1. Lo cninbHoro ta BiaMiHHOro B 6yA0Bi Ta QYHKLiOHYBaHHI KIiTUH OAHOK/TITUHHUX Opra-
HI3MIB | KJITUH, LLJO BXOASITb [10 CKAaAY TUX YW iHLLIMX TKAHUH?

2. llo cninbHOro Ta BigMIHHOIO B rposiBax rnoApas/MBOCTi B 6aratoKiTUHHUX POC/INH |
6aratokIiTMHHUX TBAPUH?
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rosmnt. MOJIEKYJI9PHUM PIBEHb
OPTAHI3ALIT XNTTS

TEMA 1. HEOPrAHIYHI PEHOBUHU OPIrAHISMIB

o XIMIYHMI CKaL4 XUBUX OpPraHi3miB 1a 0COB/IMBOCTI MOJIEKY-
JISPHOIO PIBHSI opraHi3awii XmBoi marepii;

©B/1aCTUBOCTI Vi QYHKLUIi HeOpraHiqHVX CrioJ1yK XXVBUX OpraHi3MiB;
© HEOOX|IHICTb KOHTPOJTIO XiMIHHOIro CK1any BoaAW Ta Xi IoauHU;

®HOPMU BXWBAHHS BOAM JIIOAMHOIO B PI3HUX YMOBaXxX HaBKO-
JINLLHBOrro cepegoBuvLia,

® MOX/INBOCTI YCYHEHHSI 3aXBOPIOBaHb JIIOANHU, L0 BUHUKIIN
yepe3 Hectady abo Haa/MLLIOK y ii paLioHi AesiKUX XiMIYHNX
€JIeMEHTIB.

§ 4 ¢ EJIEMEHTHHUI CKJIAJL OPTAHI3MIB

) Mpurapaiite: wo cniavHo020 Mide HUBUMU MA HexcusumMUu cucmemamu? JKi 20pmoHU

sudinse wumonodiona sanoda? Ara ixns 6ion0ziuHa poav?

Bu B:ke 3HaeTe, 1110 HAYKY, AKa BUBYAE XiMIUHUH CKJAJ :KUBUX OPraHisaMis,
OyIOBY, BJIACTUBOCTI i POJIb BUABJIEHUX Y HUX CHOJYK, IMIJIAXU iIXHHOTO BUHUK-
HEeHHs Ta MepeTBOPeHH s, HadUBalOTh 6i0I0TiuHO0 XiMiero, a60 6ioximicro. Bora
IOCJiIKy€e Ipollecu OOMiHYy PeUYOBHH i IIepeTBOPEeHHS eHeprii B opraHismMax Ha
MoOJIeKYyJIsIipHOMY piBHi. OnHe 3 roJI0BHUX 3aBAaHb Oioximil — 3’scyBaHHsa Mexa-
Hi3MiB peryasilii sKUTTEAiAIbHOCTI KJIITUH i oprauismy B Iijjomy, AKi 3abesme-
YyIOTh €THICTD ITPOIEeCiB 0OMiHY PEUOBUH i IEPETBOPEHHSA eHeprii B opraHismi.

e EnemMeHTHUI cknap XXUBUX opradiamie. Ximiuunuii ckjag opranismis, Ha
Bigminy Bix 00’eKTiB HesKkuBOI mpuponu, 6idnocno cmaaut. 3 mouan 100 pis-
HUX TUIIIB aTOMiB XiMiUHUX €JIeMeHTiB Ta iXHiX 130TONiB y KMBUX OpraHizMax
BUABJIAIOTE Maiiake 60. OgHi 3 HUX € 000B’I3KOBUMU B yCiX opraHismax 0es
BUHATKY, iHIIII — JUIIE B OKPeMUux. PazoM 3 TUM y KUBUX OpraHi3sMaX He BU-
SBJIEHO JKOJHOT'O 3 XiMiUHMX eJIeMeHTiB, AKOTo 0 He 0yJ0 B HE}KUBill Ipupoi.
Ile omHe 3i cBigUeHDb €HOCTI JKMBOI i HEXKMBOI TPUPOAU.
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Haii6insmre B oprarismax Tak 3BaHUX MakKpoenemenmié, ToOTO XiMiuHMX
eJleMeHTiB, cyMapHa JacTKa AKuX — 6au3bko 99,9 % ixuboi macu. o HuUX
HaJje:xaThb [igporen, Kapoou, Hirporen, Oxcuren, Kanbmiii, Kamaiit, Harpiii,
depym, Maruiit, Cynasdyp, Xaop, Pochop (auB. Tabda. 4.1). Ilepiri voTupu 3
HUX BiIHOCATH 10 OP2AHOZeHHUX efleMeHmi6, OCKiIbKY IXHA cyMapHa JyacTKa
cTaHOBUTH Maike 98 % macu :xuBux icror. Kpim Toro, 11i eieMeHTH € OCHOBHU-
MU CKJIAQJOBUMU OPTaHIYHUX CHOJYK, ITPO AKi1 HTMMETHCA B HACTYITHINA TeMi.

Tabauuys 4.1.

Hesaki xiMiuHi eJleMeHTH B CKJIai SKMBUX OPraHiZMiB
Ta iXHE OiooTiuHe 3HAYCHHS

BwmicT Big
EnemeHT i Macu
MNOro CUMBOJ | KNiTUHM,

%

BionoriyHe 3Ha4YeHHs

Okcuren (O) 65-75 BxoonTb [0 cknagy Monekysn Boau, 6araTbox HeOpraHivyHnX
Ta OpraHiYHMX CNoNyK; 3aBOsKM OKUCHEHHIO CMOJYK BUBIfb-
HSAIETLCS eHepris, HeobxiaHa opraHiamy

Kap6oH (C) 15-18 Bxoontb 00 cknagy MONekyn yCix opraHivyHux i 6aratbox
HEOPraHiyYHUX CrosyK; BXOAUTb A0 Ckiagy 30BHILUHbOIO
(yepenawkn popamiHidpep, MOOCKIB, KyTUKyNa 4ECATUHO-
rmx pakiB TOLLO) Ta BHYTPIWHLOro (xpebeTHi TBapuHW)
ckeneris; Byrnekucnaun ras (CO,) ¢ikcyloTb opraHismu B
npoueci GOToCUHTEIY

loporeH (H) 8-10 BxoaouTtb 00 cknany Monekys BOAM, IHLWNX HEOPraHivyHmX Ta
OpraHiYHNX Crnoayk

HitporeH (N) 1,5-3,0 CknapgoBa aMiHOKUCNOT, BiNnkiB, HykneiHoBMX kucnoT, ATD ta
nesknx iHwmnx 6iomonekyn; cnonykn Hitporeny noTpibHi ans
POCTY POCUH

docoop (P) 0,2-1,0 Bxoontb no cknagy 6inkie, HykneiHoBMX kucnot, AT®, ne-
AKMX iHWKNX BGiomMonekyn; coni optodocdaTHOi KNCIOTU —
KOMIMOHEHT CKEeJETIB Pi3HUX TBAPWIH

Kanin (K) 0,15-0,4 | OanH 3 OCHOBHUX NO3UTUBHO 3aPAIXKEHNX MOHIB XUBUX Opra-
Hi3MmiB; Oepe yyacTb y 3abea3neyeHHi TPaHCMopPTy CnosyK
yepes KNiTUHHI MeMbpaHu, perynsuii poboTn cepls ccaBLB,
CTBOPEHHI e/IEKTPUYHOMO NOTEHLiany Ha MemMbpaHax KniTUH

Cynbdyp (S) 0,15-0,2 | Bxogntb oo cknagy 6inkiB (3okpema, kepaTtuHy) i Oeskux
iHLIMX Bi0NOriYHO 3HAYYLLIMX OPraHiyYHUX Pe4yOoBMH

Xnop (CI) 0,05-0,1 | OCHOBHWI HEraTUBHO 3APAOAXKEHUN NOH XUBUX OPraHi3MmiB;
BXOAMTb 00 ckiagy XJI0PUAHOI KNCOTU — CK1aA0BOi LUYH-
KOBOrO COKY NIOANHU | BaraTtbox TBapuvH, Nia3mu KpPoBi

Kanbuin (Ca) 0,04-2,0 | BxoanTb oo cknagy 3y06iB, KiCTOK i yepenallok, B MOHHIl
dopmi 6epe y4acTb y perynsuii 06MiHy peqyoBUH, CKOPOYEHb
CKeNneTHUX M’a3iB, OiANbHOCTI cepusd; HeobXigHwi Ond
3abe3rneyeHHs 3cigaHHs KPOBi Y NIOAMHM Ta iHLINX CCaBL,iB

Marnii (Mg) |0,02-0,03 | 9k HebinkoBa YacTnHa BXoOUTb A0 ckiagy 6araTbox dep-
MEHTIB, MONeKynu xnopodiny

. “(I“ 25
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ITpodosixcenns mabauyi

BmicT Big
. e | macu BionoriyHe 3HaYeHHs
MOro CUMBOJI | KNIiTUHN,
%

Hatpin (Na) 0,02-0,03 | OanH 3 NPOBIAHUX NO3aKNITUHHUX MO3UTUBHO 3aPSOXKEHUNX
oHiB; 6epe yyacTb y 3abe3neyvyeHHi TPaHCMopTy CrosyK
yepes3 KNiTUHHI MemMOpaHW; BXoouTb A0 cknagy nnasmu
KPOBI

®depym (Fe) 0,01- BxoouTb 0o cknagy aoesiknx Giomonekyn: (ouxanbHOro mnir-

0,015 MEHTY — remMornobiHy, 6inka M’a3iB — MiornobiHy, cknagHux
depMEeHTIB TOLLO

LinHk (Zn) 0,0003 KOMMOHEHT aesknx GepmeHTiB i FOPMOHIB

Kynpym (Cu) 0,0002 BxoonTe 0O cknany geskmx pepMeHTIB, AUXanbHOro nir-
MEHTY [esknx 6e3xXxpebeTHNX TBAPUH — reMOoLiaHiHy

Nog, (1) 0,0001 BxoauTb 00 cknady ropMOHIB LWMTONoAiGHOI 3a103K

®dnyop (F) 0,0001 Bxoontb 0o cknagy emani 3y6is

BaxKo TepeoIliHUTH pOJIb OPTaHOTEHHUX eJeMeHTIiB y 3a0esIleueHHi HOp-
MaJbHOTO DYHKITIOHYyBaHHA opraHismis. Tak, 3 aromis I'igporeny it Oxcureny
CKJIAJAIOThCA MOJEKysu Boxu. Ilokjanmuimie GioJioriuHy poJib Bomu, ii BJac-

} Mauan. 4.1. Konoobiz Himpozeny 6 npupodi: ammocgepruii azom (1) ynacniox Husxku
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ximivnux peaxuiit (2, 3) nepemeopioemuvcs Ha Himpam-ionu (4 ); pocaunu (5) ebupa-
10Mmb ix 3a 00N0MO02010 KOPEHEBOT CUCMeMU i CURMe3Y10Mmb MOLEKYLU, AKL CONCUBAIOMDY
meapunu (6); pewmru pocaun (7) i meapun (8) posxnadaroms 6arxmepii (9 ), nosep-

mawuu cnoryku Himpozeny y euensadi nampam-ionie y rpynm (4)
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TuBOCTI Ta (PYyHKIII y GiosorivAEMX cucTeMax MU PO3IVITHEMO 3rofoM. Bapro
npuragatu posb KucHwo (O,) y mpomeci nuxanus opranismis. Hagxonsauu B
OpraHiaM JKHMBOI iCTOTH ITiJi yac AUXaHHA, BiH 3a0e3leuye OKMCHEHHA Pi3HUX
OpPraHivYHUX CHOJYK. YHACJiIOK IIUX IIPOIleCiB BUBIJIbHAETHCS eHeprid, 1110 3a-
Oesmeuye pi3HOMAHITHI mpollecu KUTTeAifAJIbHOCTI. Jluile mesxi opraxismu,
mepeBaskHO O0akTepil Ta mapasuTUUYHI TBApMHU, MOMKYTDH iCHYBaTH 3a BiJCyT-
HOCTi KUCHIO; X Ha3UBAIOTh AHAEPOOHUMU.

Artomu HiTporeny BXOIATH 10 CKJIaAy MiHEPAJIbHUX CIIOJNYK, K1 CIOKMBA-
0TB 3 I'pyHTY pocaunuu. Cnonyku HiTporeny cipusaioTs poCTy POCJIVH, ITiBU-
IIEHHIO IXHBOI 3umMocTiiikocTi. Aot (N,) mepesaskae cepex iHIIUX aTMochep-
HUX rasiB (61usbK0 79 %). I xoua 41 6iIbII0CTi JKMBUX iCTOT 11ei ras iHepTHUIH,
Horo MOXKYTb 3aCBOIOBATU 3 aTMocdepu AesdKi opraHismMu (Hampukjaj, asoT-
(dikcyroui 6axTepii, miamobaxTepii). 3aBaAKuU 1bomMy crioayku HiTporeny man-
XOIATH Y I'PYHT, 30epirarouu Ta IiABUIIYIOUYN HOr0 PoAoUicTs (MaJ. 4.1).

Ockinbku HiTporeHn BXOAWTH M0 CKJIAAY OiJKiB Ta iHITMX OPraHIYHUX pPevo-
BUH, HOT0 CIOJIYKY HeOOXiHI /1 HOPMAJBHOTO POCTY OpraHisamis. A e mpu-
raganiTe, mo HiTporeH BXOAWTH O CKJIAAY XiMUHY — CKJAJOBOI KJIITHHHOI
cTiHKY rpubiB i 30BHITHBOTO CKeJIeTa YIEHNCTOHOruX (MaJ. 4.2), axa Hajae iMm
IOZaTKOBOI MiITHOCTI.

Kap6on y cknani CO, 3abesnedye MOBiTPAHE JKUBJIEHHA POCAUH i NeAKUX
iHImUX opraHisamiB, 3gaTHUX A0 GoTocuHTe3y (IYypPIypHI Ta 3eijieHi cipko-
O0axTepii, miamobaxrepii, meaki ommokJiTmHHI TBapmuwm). Ili asmompoghi
opzanizmu Qikcyiors CO, it BUKOPUCTOBYIOTh KapOoH /1A CHHTe3y BJIACHUX
OpraHiYHMX PEYOBMH. A fmaJjii mo JaHIIOraxX JKWBJIEHHA CTBOPEHI HUMU Op-
TaHiuHI CHOJNIYKUW TEepefaioThCA 2emepompo@HUM Op2aAHidmMam, HATTPUKJIAT
TBapUHAM.

Cooayku Kaapiiro BXoAsATh OO CKJIALy Ueperia-
IIIOK MOJIFOCKiB, TeAKUX OMHOKJIITUHHUX TBapuH (do-
paminigep), maHupiB pakiB, KicTok i 3y6iB xpebeT-
HUX TBApUH TOINO0. BasKjinBe 3HaUEHHA Ma€ JOCTATHE
HaIXOMKeHHd criosyK Kabitito 1o oprauismy mireii i
BariTHUX KiHoK. Hecraua cmonyx Kasbiito B miTei
MOJKe CIPUUYMHUTY BUKPUBJEHHS KIiCTOK — paxir.
ITocuneni Burpatu cnonyk Kasbirito B opramismi Ba-
TiTHUX JKiHOK ITOB’A3aHi 3 TUM, IO B Ieil yac hopmy-
eTbca cKesieT 3apoaka. Crmonyku Kanbiiro micTars
Kypsaui ANISg, MOJIOYHI OIPOAYKTH, 30KpeMa M SIKUI
CHUD TOIIIO.

Cnonyku KaJriro HeoOxigHi 11 HOpMaJIbHOL Aifjib-
HOCTi HEPBOBOI Ta CEPIEBO-CYAUHHOI CCTEM, MYCKYJIa-
Typu. BaskauBa poJib criosyk Kairito i KassIrito B pery-
JAIiI poOOTU ceplis: MigBUINleHa KOHIIEHTPAIlid HOHiB
Ca2" nmpuckoproe poboTy ceprd, a Honis K — ymosins-
mroe. I1i ocobamBocti BiIuBy foHiB Kt BuKOpHUCTOBY-
I0Th JJIs CTBOPEHHS JIKIB, II[0 HOPMAJIiBYIOTh POGOTY  Nfqs. 4.2. Himpozen 6xo-
cepus. Barato conyk Kasito MiCTUTBCA B KapTOWI,  gume do ckaady ximuny,
(pyKTax (abpuKocax, CJIUBax TOITO). wo € ck1ado8010 KAIMmuH-

Cononyku Kamito ta Kynpymy migBuIllyioThb X0- Hux cminok epubie (1)
JIODOCTIMKICTh POCAMH i TUM caMuM 3a06e3[eUyioTh Ma 306HIUHbOZO CKelema
Kpallle IIepe;KMBaHHA 3MOBOTO IIepioay. unenucmonozux (2)

P
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Maan.4.3. Porv Depymy
6 xcummi Op2ani3mie:
1 - epumpoyumu, 0o
ckaady axux 6xo0umb
ouxanvHuil niemenm ze-
MO2N00iH; 2 — MoneKyra
2em02n00iny, 00 ckaady
axkoi  exodumb amom
Depymy; 3 — Hecmaua
Depymy 6 rpyumi cnpu-

YUHAE XJOPO3 POCAUH

Bu B:xe 3HaeTe, 1110 aToM PepymMy BXOAUTH [0 CKJIAMY INXAJBHOrO IIiITMEHTY —
remorio0iHy (Maj. 4.3, 2). 'emoryio6in 3gaTumit 38’a3yBaTu rasu (npuzadaiime,
sAKi) Ta TPAaHCIOPTYBaTHU ix 1Mo opraHiamy. Tomy 3a yMoBU HecTaui B opraHisami
®depyMy UM IIPU IIOPYIIIEHH] 3aCBOEHHA I[HOT'0 XiMiUHOT'O eJIeMeHTa MOKYTh I10-
PYIIIyBaTHCA IIPOIECU YTBOPEHHSA EPUTPOIUTIB, BUHUKAE 3aXBOPIOBAHHS —
HeIOKpiB’a, abo amemisa. Cmonyku Pepymy, HEOOXimgHI /151 KPOBOTBOPEHHI,
MicTAThCA B A0IYKAX Ta iHITNX TPOAYKTAX POCIMHHOTO MOXOAKEeHHA (A0pUKO-
cax, 3eJIeHi IeTPYIIKY TOIIO), a8 TAKOK IIEeUiHIli Ta ANITAX.

Cronoanyxku @epymy Ta Maruniro HeoOXigHI pocamHaM IJd TOro, 1100 B iXHiX
KJITUHaX yTBOPIOBaBCA HMirMeHT XJiopodis. ATrom Maruiro BXOZUTH 10 CKJIATY
MOJIEKYJIN XJIOPO(isy, a Ay cuHTe3dy XJopodiay HeobxigHa HaaBHICTE Pepy-
My. 3a HecTaui ab60 BiZICYyTHOCTI MUX XiMiYHUX eJIeMEeHTiB JUCTKU POCJIUH CTa-
IOTH OJIi0-3eJIEHMME YU B3araJii BTpavaioTh 3eJIeHNI KOJIip. YHACIiJOK IIHOT0
mmpoliecu (DOTOCUHTESY MOPYIITYIOTHCI a00 IPUITNHAIOTHCA, 1 POCJIMHA 3PEIIITOI0
ruHe. Taxke 3axBOpIOBaHHA Ma€e HA3BY X.10po3 (MaJ. 4.3, 2).

®ochop cipusie pobOTi TOJIOBHOTO MO3KY, Oepe yuacTh y (h)OpMYBaHHI CKeJe-
ta ToIo. Crnonyku Pochopy B 3HAUHMX KiJIBKOCTSIX MOTPiOHI I pocymHaM.
30KpeMa, BOHU CIPUSIOTH IIBUIAIIIOMY AO3PiBaHHIO IJIOAIB i 3a0e3meUyroTh
3UMOCTiiKicTh pociuH. Crnoayxku Pochopy HAAXOIATL O HAIIIOTO OPraHisMy
3 MOJIOKOM i MOJIOUHMMU IIPOAYKTaMU, PO0I0, SHAISIMHU Ta iH.

ITonazn 60 xiMiuHIX eJleMeHTiB HaJlesKaTh 0 IPyNN Mikpoenemenmie (Mo,
Kob6ansr, Maurau, Kyupym, Moxi6aen, IITuak ToIro), am:ke ixHiii BMicT cra-
HOBUTBL 10712-103 % macu xusux icror. Cepesi HUX BUAIIAIOTEL TPYIY YAbMpPa-
mixpoenemenmis (ILmomOym, Bpom, Aprenrym, AypyM Ta iH.), BiZICOTKOBUI
BMicCT AKUX e HuKunii. MikpoejgeMeHTH, IO MiCTATHCS B KJIITHUHI, BXOIATH
0 CKJIaJy OPraHiuYHMWX i HeOpPraHiuYHMWX CIIOJIYK abo mepe0dyBaioTh y BUTJISAMAL
HMOHiB.

Xoua BMicT MiKpoejieMeHTiB B opratisMax He3HAYHUH, IXHA POJb y 3a0e3-
meveHHi HOpMaJbHOrO (DYHKITIOHYBaHHS OPraHidMiB MosKe OyTH BasKJIMUBOIO.
ITpurazaiite, Mox HeoOXigHMII fiIa TOTO, 00 IATONOAIOHA 32J1038 BUPOOIIA-
Jla TOPMOHU (TUPOKCHUH, TpuiionTupoHiH). HemocraTHe HaaXomKeHHA I7Ioz[y B
OpraHiaM JIOAUHU 3 13Kef0 Y1 BOAOIO0 MOXKe CIPUUYMHUTH IOPYIIIeHHI CUHTE3Y
X TOPMOHIB. fIK Bu mpuraayere 3 KypciB OcHosu 300pos’s Ta Biosaozis 9-ro
KJIacy, I1e MOJKe IIPU3BECTH [0 Ba’KKUX 3aXBOPIOBAHbD JIIOJWHU, IIOB’SI3AHUX 3
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Maan. 4.4. Endemiunuil 300 - Maan. 4.5. Hecmava @ayopy cnpuiunse
Hacaidok Hecmaui Hody y 600i ma i Kapiec — pyilHy8anHs emani 3yoia

IOPYIIIeHHAM 00MiHY PEUOBMH, IK-0T Mikcedemu, kpemunidmy. Y jsronei, mo
MeIITKAI0Th Y MiCIIeBOCTAX, /e BOAA Ta 'PYHT MicTATH MaJo Moy, yacTo po3Bu-
BAETHCS 3aXBOPIOBAHHS eHdemivHUll 300 (eHOemiuHUll ¥ TIEpeKJIa/li 3 TPEIlbKOI —
MiclleBUM, TPUTAaMaHHUMN TaHiil MiCIIeBOCTi), KOJ PO3POCTAIOTHCA TKAHWHU
muTonoAi0HOo1 3a03u (MaJi. 4.4). Ilpu mboMy BUPOOIAETHCSA MEHIIIE BiJf HOpPMU
TOPMOHY TUPOKcUHY. [Jiga mpodisaKTuKu HomomeinuTy B TaKUX MiCIIEBOCTAX
HOAYIOTH CiJIb: 0 KYXOHHOI COJIi ZogaioTh Kauiit itogua. Bararo cnonyk Moxy
MicTATh Oypi BOgOpoOCTi, HATPUKJIAJ JlaMiHapisa, abo MOpChKa KaIlycra.

Bu B:Ke 3HaeTe, 1110 10 CKJIAAY emMaJii 3y6iB BxoguTh Dayop, AKUi Hamae it
minmuocTi. HecTtaua mmporo esemMeHTa B OpraHidMi OIpU3BOAUTEL OO PYHHYBAHHSA
emauti 3y0iB. SIK Bu mpuraayere, e 3aXBOPIOBAHHSA HA3UBAIOTh Kapiecom (MaJl.
4.5). Tomy, obupatouu 3yOHY TIacTy, 3BepTaiiTe yBary Ha BMmicT y Hitt @iyopy i
Kansbiiro, axi sminuiooTs 3you. 11i e1eMeHTH € i B [eAKUX MPOAYKTaX Xapuy-
BaHHA: MOJIOIi, cupax, mnouHaTi To1o. IluHk HeoOxiTHU NJIA YTBOPEHHS TOp-
MOHIB HiAIIJIYHKOBOI 3as03u, Bpom — ropmoniB rimodisa. (IIpuzadaiime, aki
20PMOHU BUPOOASLIONMb Ui 3A7103U.)

Ko6ansr i Kynpym — HeoOximHi myd mpoileciB KpOBOTBOpeHHA (npuza-
Odatime, 00 cknady duxanvHuil niemenmis axux meapuHr eéxodumsv Kynpym).
KoGanbT BXOAUTH 0 CKIaAy Bitaminy B, (miankoGaraminy), HecTaua AKOro B
OpraHiamMi IpuU3BOAUTH OO0 3JOAKICHOTO HemoKpiB’aA (anemii). Iasa mogmHu
OCHOBHUM /IJK€PeJIOM HaAXO[KeHHs BiTaMmiHy B;, € mpoayKTn xapyyBaHHS
TBAPUHHOI'O IMOXOKEHHsI — MeYiHKa BeJMKOI poraroi xymodu, HUPKU, M’sCO,
cup, pubHi IPOAYKTHU TOIIIO.

Croonyxu Cuiainiro BXOOATE IO CKJIAAY OIOPHUX CTPYKTYP AeAKNX OpraHis-
MiB: KJIITMHHUX CTiHOK XBOII[iB, MAHIIMPIiB J1aTOMOBUX BOAOPOCTEell, BHYTPIilI-
HBOKJIITUHHOT'O CKeJleTa pamiosidpiii, cKejeTa mesdaKuxX I'yOOK Toimo. Pasom 3
TUM HOTPATLIAHHES crroayK CuIiiiro B opraHu AUXaHHSA MOJKe ITOPYIITUTH 1XHE
dyuxmionyBanusa. Tak, yHac/aiIoK JOBroTpPHUBAJIOr0 BANXAaHHS BUPOOHUUOTO
MUY, 10 MicTUTb Si0,, BUHUKaE HeOesleuHe 3aXBOPIOBAHHA JIET€Hb — CUJIIKO03.
Tomy nromsaM, poboTa AKUX IIOB’s3aHa 3 ITPOMUCJIOBUM MuJaoM (HAIPUKJIAL,
maxTapsaMm), CJIil 3axXWINATA OUXAJbHI IMJISXMW 3a AOIMOMOTOI0 MapJeBUX
IOB’sI30K a00 pecIripaTopis.

} Knto4oBi Tepminm Ta noHatrsa. Makpoenemenmu, mikpoeiemenmu, opza-
HOZEeHHi eleMenmu.
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Kopotko

XimiuHME cKJIaL JKUBUX OPraHisdMiB, Ha BiZMiHy Bif 00 €KTiB HeXU-
BOI IIPUPOJM, BiTHOCHO cTanuii. ¥ JKUBUX OpPraHisMax TpaIIAeTbCs
maiiyke 60 ximiunmx esementiB. OgHiI 3 HUX 000B’SI3KOBi Id ycix
opraHismiB 0e3 BUHATKY, iHIII — 3HalifjeHi JIMIlle B IIPeJCTaBHUKIB
OKpeMUX BUIB.

3aJieKHO BiJ BMiCcTy B opraHiaMax XiMiuHi eJeMeHTH MOAIJIAIOTH HA
Makpo- (Bmict momanm 99,9 %) Ta mikpoememeHTH (MeHIle Hix

nps 0,1 %).

roJsioBHe

30

Tigporen, Kap6ou, Hirporen, OKcures BiZfHOCATL 10 OPraHOTeHHUX
eJIeMeHTiB, OCKiJIbKY BOHUW HAaWYACTiIlle TPAIJIAIOTHCA ¥ CKJIAIl opra-
HIYHUX CIOJYK, a IXHS cymMapHa 4YacTKa CTaHOBUTH Maii:ke 98 %
XiMiYHOT'O BMiCTY *KMBUX iCTOT.

ITonax 60 eneMeHTiB HamesxkaThb no rpynu Mikpoenaementis (Mox,
Kob6anbr, Maurau, Kynpym, Moaiogen, Iluak To1o), ixuiit BmicT y
KJIiTuHI craHoBuUTh Bixg 10712 % no 1073 %.

@ 1. Ha siki rpynvi noAainsitoTb XiMidHI E1EMEHTU 3aJ1EXHO Bif iXHbOIO BiACOT-

v KOBOIro BMICTY 'y CKAaAi XuBux icToT? 2. SKki XiMi4Hi eneMeHTr BigHOCSTb

BanutaHHa ana [0 MakpoesneMmeHTiB? Haepitb npuknagu ixHix GiosaoridHux @yHKLIA.

CaMOKOHTPosIto 3. 5IKi | HOMy XiMI4HI e/1leMEHTY Ha3BaloTL OpraHoreHHuMn? 4. Ski ene-
MEHTU BiAHOCSTb 0 MIKPOEEMEHTIB? HaBeAiTb npuknaaun, Lo iftocTpy-
10Tb HEOOXIAHICTb IXHBOI MPUCYTHOCTI Y CKaai XUBUX ICTOT.

Momipkyinte. IIpo wo moxe cgiduumu moil pakm, w0 8 OP2aAHI3MAX HUBUX icmom He
MPANAAIOMbCS XIMIUHI eleMeHmU, AKUX He 3Hall0eHo 8 Hexcusiil npupodi?

5 POJIb HEOPTAHIYHHUX PEYHOBHUH
o YARUTTEAIAJIBHOCTI OPTAHISMIB

) Mpurapaiite: aKi OCHOBHI K1ACU HEOPZAHIYHUX CNOLYK BUABILAIOMb Y HUBUX OP2a-

Hizmax? Axi ixni pynkryii? Illo make padionykaidu, isomonu?

Bawm y:xe Bimomo, 1110 BCi XiMiuHi peyoBUMHU MOAiISIOTL Ha OPraHiuHi Ta He-
opraHiuHi. 3araJpHUII BMiCT HEOPraHiYHMX PeUOBUH (KPiM BoAM) y PisHUX
KJITHHaAX Bapiioe B Me:KaX BiJ OMHOTO 10 TeKiIbKoX Bimcorkis. Cepen Heopra-
HIiYHUX PEYOBUH BAKJIUBY POJIb y 3abesneueHHi (DYHKI[IOHYBaHHSI OKPEMUX
KJIITHWH i I[igicHUX opraHisMiB BifirpamoTh BOZa, HEOPTraHiIUYHI KMUCIOTHU, JIYTU
Ta COoJIi.

e CoJli HeOpraHiYHMUX KUCNOT ycepeauHi »KUBUX OPraHidMiB pPO3UmMHEHi y
Bomi (y BUIUIAAi HoHiB) ab0 mmepebyBaioTh ¥ TBEPAOMY CTaHi (HalIpUKJIaI, COJi
Kambiito Ta @ocdopy y CKIami cKeeTa JIOAUHY Ta OiIbIITOCTI XpeOeTHUX TBAa-
puH) (MaJ. 5.1).

Honu yrBopeni kaTionamu Meraniuaux erementis (Kaiito, Harpiio, Kanb-
niro, Marwuito Tomo) Ta anionamu Heopramiurmx kwuciaor (ClI°, HSO,, SOE*,
HCO;, H,PO,, HPOi’ Ta in.).

PisHa KonmenTparia foris Nat i K" mosa kiiTuHaMu Ta BcepenuHi HUX IIpH-
BOAUTL [0 BUHUKHEHHS PISHUIN eJIeKTPUUYHUX TOTEHITiaiB Ha MeMOpaHax, sKi
oTouyioTh KiiTuHu. [le 3a0esneuye TpaHCIIOPT PEUOBUH Yepe3 MeMOPaHU, a TAKOMK
Iepeaayy HepBOBUX iMITy IbCiB. JIo cKIamy 6araTbox (hepMeHTiB BXOAATH fioru Ca?™
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Maua. 5.1. Coni Kanvyito 6xodamos 0o cknady: 1 — yepenawiox popaminigpep;
2 — KOJIORIiL KOPAJLOBUX NONINIE; 3 — Lepenaulox MONCKi8; 4 — 6HYMPIULHb020
cKesiema xpebemHuux meapun

i Mg?", axi sabesneuyioTh ixHI0 aKTHBHiCTb. [IpucyTHiCTD ¥ I1a3Mi KpOBi HoHiB
Ca?" — meoOxifHa yMoBa 3cianHa KpoBi. 3a HecTaui coseit KarbIlito mopymnyers-
¢s1 pobOTa CepIeBOro Ta CKeJIeTHUX M’s3iB (30KpeMa, BUHUKAIOTh CYIOMH).

Cranuii ymict marpiii xjaopuny (0,9 %) y miasmi KpoBi — HeobxigHa CKJa-
IoBa IIiATPUMAaHHA IOMeOoCTasy HaIlloro opraHismy. Po3uuH HaTpiil xXaopuny
TaKol KOHIIEHTPAIIi] IIfe HABUBAIOTH (izionoziuHum. VIoro BUKOPUCTOBYIOTH IIPU
iH’eKIIiAX MEeBHUX JiKiB a00 BBOAATH 3a HE3HAYHUX KPOBOBTPAT (IpUrajaure, 3
SAKOIO METOI0).

ITomo6u mo oprauismy JgoawHN Mae HagxomuTu 12-15 © KyxoHHOI couri
(NaCl). BcMoKTyBaHHSA COJIeli TIOUMHAETHCS Ile B IIJIYHKY, a 3aBEPIITYEThCI B
KUIEeYHUKY. Perernropu, po3TalioBaHi y CTiHKaxX KPOBOHOCHUX CYIWH i TKAHU-
HaX, 3[aTHi BU3HAUYATU KOHIIEHTPAILilo cojieil. IMIIybcu Bif X perenTopiB
HaAXOAATH IO TiroTajiamyca, SKUi, Y CBOIO Uepry, peryJioe OidJbHICTh 3aJI03
BHYTPIIIHBOI ceKpelrii. 3ajie;KHO Bij BMicTy coJjieil B opraHismi IIij BIJIMBOM
HeNPOryMopaJIbHOI PeryJdallii 3MiHI0eThCA 1XHIT BMiCT y ceui.

Yepes mopyIieHHA 00MiHY PEeYOBUH COJIi MOXKYTh BifKJagaTHCS Y CYIJIO-
0ax, III0 CIIPUUYUHAE BaKKi 3aXBOPIOBAHHA — 0CMeEOXOHOPO3 Ta nodazpy, 3a
AKNX CIIOTBOPIOIOTHCS CYIVIOON KiHIIiBOK, BTpauaeThCA rHyYKicTh XpedTa, pos-
BUBAIOTHCS HAMaau 00J10 B HUPKaX. 1[i 3aXBOpIOBAaHHSA MOXKYTH IIPU3BECTH IO
3MEeHIIIeHHA PyXOMOCTi Ta BrpaTu mparnesgaTHocti. I1o6 ix yHUKHYTH, HEOO-
XiZTHO BeCTU aKTUBHUH CIIOCi0 JKUTTA, HE 3JIOBXKUBATU M ACHUMHU Ta KUPHUMU
cTpaBaMu, CiJIJIIO Ta iIHIIMMU IIPUIIPaBaMU, BiIMOBUTHCS BiJl aJIKOT0JIIO.

YV noposkHUHAX OpraHiB abo iXHIX BUBIJHUX IPOTOK MOMKYTH (hOPMYBaTHCH
MIiJBHI YTBOPEeHHA — «KaMeHi». Haiiuacriie BOHM yTBOPIOIOTHCA B HUPKAX,
JKOBUHOMY MiXypi, HUDKOBUX MHUCKaX i CEHOBOMY MiXypi mpm BifiK/IaJaHHI TaM
KaJbIlieBUX coJiell opraHiuHMX (ceuoBa Ta IaBJjeBa) abo HeopraHiuHuX (Kap-
6omaTHOI uu opTodochaTHOI) KUCIOT. YHACTIJOK POBBUBAETHCA CEUOKAM THA
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XBOpo0a — KaMeHi, ITOCTYIIOBO 30i/IbIITYIOUNCH, CIIOUATKY BUKJINKAIOTH 00JIi B
TIOoNepPeKoBill MilAHIll, a IIOTiM, IPOCYBaIOUYNCh Uepes3 CeUOBUBIMHI MIIAXM, —
Hamagyu Iy»Ke CUJILHOro 00s10. IHKOIM KaMeHi 3aKyIIOpPIOI0Th CeYOBOAM 1 TOxd,
abu BpATYBaTU "KUTTS XBOPOT'0, 3aCTOCOBYIOTh XipypriuHe BTPyYaHHAA.

BakauBi QyHKIIII BUKOHYIOTH B opradismi i HeopradiyHi kucnotu. Mu
BJKe 3raJlyBaJiv, XJOPUIAHA KMCJIOTA CTBOPIOE KUCJE CEPEJOBUIIE B MIIYHKY
xpebeTHUX TBAPUH i JIOAUHY, 3a0e31eUy0un aKTUBHICTE (pepMeHTIB MIIyHKO-
BOT'O COKY. ¥ JIIOJiell, B IIIJIYHKY AKUX XJIOPUIHOI KUCJIOTHA BUPOOJIAETHCI HEIO-
CTaTHS KiJIBbKiCTh, MOPYIIYIOTHCS IIPOIECU IIepeTpaBJeHHA 0iJIKiB, MOKJIUBE
POBMHOKEHHS y IIJIYHKY BeJMKOI KiJbKOCTI MIKigImBUX OaKTepiil TOIIIO.
30isbIIeHHA ceKpellii XJIopUAHOI KMCJIOTH TaKoXK HeOesmeuHe AJIA OpraHismy
JIIOAUHY, 30KPEMa BOHO CIIPUYMHSAE ITeUilo.

3anuinky cyabGaTHOI KUCJIOTH, NPUEIHYIOUNCH A0 HEPO3UMHHHUX Y BOIL
CTIIOJNIYK, 3a0€31eUyi0Th IXHI0 pOo3unHHICTh. 1e criprusae BUBeeHHIO TAKUX pe-
YOBUH Y PO3UMHEHOMY CTaHi 3 KJiTHUH i opramismy. OprodocdarHa KucoTa
HeoOximHa nasa cuHtedy AT® (e yHiBepcaJabHUM HaKOIMUYyBaueM eHeprii B
KJIITUHI) Ta pI3HUX TUITIB HYKJIETHOBUX KUCJIOT.

e KucnotHo-ny>xHuii 6anadc. Buyrpinise cepejoBullie JOIUHNA Ma€ II€BHE
CIIiBBiHOIIEHHA IIO3UTUBHUX 1 HeraTMBHUX MHOHIB — KUCLOMHO-MYHCHUL
6ananc. Y pasi iioro mopyiieHHs MOYKYTb BUHMKATHA Ba’sKKi 3aXBOPIOBAHHI.
30KpemMa, IIpU IiABUINEHHI BMiCTy MO3UTUBHUX HOHIB OpraHisaM IIOraHO 3a-
ceoroe Kaunbriti, Harpiit, Kamiii, a mpu 3pocTaHHI BMiCTy HeraTUBHUX —
TMOBiJBbHIiIIIE 3aCBOIOETHCS 12Ka, IIT0 HETaTUBHO BILJIMBa€ Ha (PYHKIIII meuinkm i
HUPOK, BUHIKAIOTH aJIePTiuHi cTaH1, 3arOCTPIOIOTHCS XPOHIUHI 3aXBOPIOBAH-
HS TOIIO.

e EkonoriyHi 3axBopioBaHHs. He Bci crionyku, AKi HaAX04ATh B OpraHisaMu 3
BOJIOIO Ta I3Ket0, KOPUCHI aAJa Hux. HampukJianm, I opraHismMy JIIOAUHYT HeOe3-
mevHe HaAXOMKeHHs coJieil BakKux metauiB (ILmomOGymy, XpoMmy TOIIO) Ta
panmioHyKJIiAiB. BaraTo BasKKUX MeTaJiB MiCTUTHCA Y TPAHCIOPTHUX BUKUAAX.
Tomy 00a6iu BeIMKMX aBTOMOOLJIBHUX Tpac He cJif 3buparu rpubu, 60 BOHU
3[IaTHI HAKOMMYYBATU Yy CBOEMY TiJIi Il peuyoBMHM, a TaKOXK pagionykiaignm. I1i
CIIOJIYKU MOXKYTh BilirpaTu posib KaHyepozeHHUX, TOOTO TAKUX, II[0 CIPUAIOTH
YTBOPEHHIO B OpPraHiaMi MOOPOSAKICHUX Ta 3J0AKICHUX MMYyXJWH, IIPU3BOIATD
10 HAAMipHOTO PO3MHOMKEHHSA KJITHUH KPOBi: JeHKOIUTIB (Ieiiko3u), pigiie —
epuTponuTiB (epuTporuTosu). IloTpanmBIIM B OpraHi3aM BariTHOI KiHKWH,
PAmiOHYKJIiIM MOMKYTh 3YyMOBUTHU Baay PO3BUTKY 3apoaKa.

A opraHismMy JIOAWHY Ta TBAPUH HeOe3meuHi paJgioaKTUBHI isoTonu 6ara-
THOX XiMiuHUX enementin: Mony, Ilesito, CTponIito, Ypany ta in. IloTpamisio-
yu B opraHiamu, CrpoHIiii-90 MoKe BiAKJIamaTuch y KicTKax, 3acTymaouun
Kanpniii. YHACTIIOK IBOTO KicTKHU CTAaiOTh JaMKuMu. IzoTon Mony mopyrrye
dyuKIII muTomoni6bHoI 3ay03u. 3HAUHI KOHIEHTpAIlil pagioHyKJIiAiB 3maTHi
HAKOMMYYBaTH POCJIUHM. 3 POCJMHHOKIO 1’KEI0 BOHM 3TOJOM IIOTPAILIAIOTH B
OpraHi3Mu TBAPWH i JIIOAWHUA.

Yhacnigok aBapii Ha YAEC pagioHyknigamy 3abpyaHeHO rnoHas 8,4 M/H ra
3emesib, cepes Hux 3,5 MJIH ra OpHux. SIKLLO BpaxyBaTu 3aGpyAHEHICTb rPYHTIB
YKpaiHv Takox BaxXkumMu meTtanamm 1a oTpyToximikaramu (nectuymvaamu), TO HUHI B
He3anoBinbHOMY cTaHi nepebysae 6su3bko 20 % TepuTopii Halioi kpaiHu.
HaviBuimii piBeHb 3a06pyAHEHOCTI I'PYHTIB BaXKUMU MeTanamu 3apikCoBaHO B
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JoHeubkivi i 3akapnartcekii obnactax. Tak, y [loHeubkii obnacTi ue rnos’s3aHo 3
LiSTIbHICTIO MPOMUCIOBUX MIAMPUEMCTB i ripHUY0400YBHUX LLIAXT, a B 3akapnatchKiii —
HeoAHoPa30BUMY aBapisMu Ha ripHNY0A00YBHUX MiANPUEMCTBax PymyHii, BHaci-
JOK 4Oro 3Ha4Ha KifibKiCTb BaXKvX MeTasiB notpanvia 'y p. Tucy i nig 4ac ii posivBy —
Ha cisibCbKorocrnonapchbki yriaas.

Cnig 3a3HaynTu, 1O HaBKOJIO BEJIMKMX [POMUCIIOBUX MiANPUEMCTB paaiyc
3a06pyaHEHHS] TOKCUYHUMKU PeYOBUHAMU CTaHOBUTL Bin 1 40 20 KM i iXHSI KOH-
LieHTpauiss Moxe rnepeBuLLyBaTy rpaHnyHo aonyctumy B 5-10 pasis. ICTOTHUM
YUHHUKOM 3a0PYAHEHHS] FPYHTIB € BUKUAW BUXJIOMHUX ra3iB TpaHCrnopToM. YMIcT
lnomOymy B rpyHTi HaBiTb Ha BiAcTaHi 50 KM Bif Tpacu MOXe rnepeBuLLyBaTu
gonyctumuii y 3—4 pasu.

Bucoxkuit BMmicT HiTpaTiB B iKi Ta BoAl IIKiAJINBUN AJ1d OPraHisMy JIOAUHMN.
Tomy 3a BMmicToM HiTpaTiB, HAIPUKJAL B OBOUAX, Ma€ 3AiMICHIOBATUCS IIOCTIiM-
HUH KOHTPOJIb. ICHYIOTH cIleriaJIbHi HOPpMHY BMIiCTyY HiTpaTiB Ta iHIINX ITKiTIN-
BUX CIIOJIYK Yy OIPOAYKTAaX XapuyBaHHS Ta BOJAi. STilHO 3 HUMU BU3HAYEHi Tak
3BaHi epanuuno donycmumi konyeumpayii (FAR). dxmo Bmict mkigmusux
PEUYOBWH Yy BOJi UM MPOAYKTaX XapuyBaHH:A IepeBuillye nokasuuku LK, To
TaKi OPOAYKTHU i BOAY MAlOTh BUJIYUATH 3 IIPOJANKY 1 BAKUTKY.

3abpynueHHs aTMoc(epy CIIPUYNHAIOTh BUKUIN IITKiAJUBUX JJIs 3JOPOB’S
JIOAVWHYN U IHIMINX OPTraHi3dMiB BifXOAiB MPOMMCJIOBUX IIiAIIPHUEMCTB, BUXJIOI-
HUX rasiB aBTOMOOiIbHOTO TpaHcopTy (cmonyk Cynsdypy, HiTporeny, uamgHo-
ro rady CO, BaskKux meTaJiB Toio). IlizmpuemcTBa OyaiBesbHOI i ByTijgbHOL
IIPOMMCJIOBOCTI (I[eMeHTHi Ta IiIICcoBi 3aBOAM, BIAKPUTI ByrijJbHI Kap’€pu TOII[O0)
€ IKepesiaMu 3a0pyAHEHHA aTMoc(epu ITUJI0M.

Oco06siBY HEOe3IeKy A JOBKIJJISA CTAHOBIATH KUCJIOTHI A0, CIPUYMHE-
Hi 3a0pynHeHHAM aTMochepu cipunctum razom SO, (IPOMUCIIOBI i ATIPUEMCTBA
Ta aBTOTPAHCHOPT BUKUAAIOTH B arMochepy monaxn 160 MiH TOHH cipumcToro
ragy mopik) ta okcugamu Hutporeny (N,0, N,O,; i NO,). Ilpu s’eqnanni 3 Bo-
IIoIo aTMoc(depu ITi peYoBUHY YTBOPIOIOTh CUJIbHI HeopraHiuHi kucsotu. Ha Be-
JUKAX TEPUTOPisX IPOMUCJIOBO PO3BUHEHUX KpaiH 3apeecTpoBaHO OIamu,
KUCJIOTHICTh AKUX IepeBuilye HopmaabHy Big 10 no 1000 pasis. Big xuciaor-
HUX JOIiB PYHHYIOTHCSI €KOCUCTEMHU IPIiCHUX BOMONM, THHY TS Jiicu (MaJ. 5.2),
3HUIKYETHCA BPOXKANHICTD I'PYHTIB.

ITlixg kepiBEHUIITBOM MiKHaAPOIHOTO COI03Y OXOPOHU MPUPOAU Ta IPUPOTHUX
pecypciB (MCOII) HuHI po3pob6JeHO cTpaTeriuydi MPUHITAIIN T00YIOBU €K0/0-

Maun. 5.2. [Ipomucaosi 06’ekmu eurkudaroms 6 ammocPepy cipuucmuil zas (1); <
HaciOKOM Ub020 € Kucaiomui 0owi, AKi 3Huwyoms aicu (2)
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2i4HO0 cMabinbHO020 CYCninbemaea, siKi MOToKeHo 3 ypAZaMu 01IbII0CTi Kpain
cBiTy. OgHi€0 3 YMOB IIOOYZOBM TaKOTO CYCIIiJIBCTBA € UiTKe 00MeKeHHs (KBO-
TyBaHHS) IPOMUCJIOBUX BUKUIAIB Kpainamu cBity. Ilpu nmbomy Kpainu, AKi He
TIOBHICTIO BUKOPHUCTOBYIOTH CBOI KBOTH (IIe CTOCYETHCS, 30KpeMa, YKpaiHnum), Mo-
JKYTh IPOJaBaTH HEBUKOPUCTAHY YACTHMHY KBOTHU iHIIMM. OTpuMaHi KOIITH
BUKOPHCTOBYIOTH AJIA BIPOBAKEHHSI METOINK, CIPAMOBAHNX Ha MOJIiHIIIeHH
CTaHY IOBK1JJIA.

3araJibHUIN BMIiCT HeOpPraHiYHMX PeuoBWH (KPiM BOAM) y KJIiTMHAX

KopoTtko PiBHUX THUIIIB Bapiioe B MeXKax BiJ OOJHOrO IO HeKiJIbKOX BiICOTKiB.

npo Cepen ImuX CIOJYK BaKJWBY POJb y 3a0e3ledeHHi HOPMAaJLHOTO

rosioBHe (GyHKIIOHYyBaHHA OKPEeMHUX KJITWH i IisicHUX opraHisamiB Bixirpa-
I0Th KUCJIOTH, JIYT'A TA COJIi.

@ 1. Ski HeopraHiyHi Crionyky BXOASATb A0 CKAaAy XUBUX OPraHi3amiB?

Banutanns ans 2. fka posb HeopraHiyHVX Crosyk y 3abe3rneyeHHi QyHKLIOHYBaHHS
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opraxi3amiB? 3. 5k paaioHykniav BriiMBatOTh Ha XUBI OpraHiaMmm?
CaMOKOHTPOJIIO p paniOHyKIA P

Mowmipkyite. I1id uwac YopHobunrvcvkoi kamacmpogu 1986 poxy dimsam i dopocaum 3 no-
cmpaxcoanux mepumopiii 0a8au npenapamu, wo Micmuiu cnoiyxu Hody.
3 AK010 Memoio ye poounu?

®YHKIIII BOJIU B JKUTTEAIAJILHOCTI
e OPTAHI3MIB

) Mpurapaiite: axa 6ydosa moaexkyau 6o0u? Ak 6i00yeaemuvcsa 600H0-COLbOBUIL O0MIH

6 opzanizmi nwdunu? IlJo make adanmauyii, mpancnipayis, Kosa-
Jenmuuil i 600He6Ull munu 36’ A3Ki6 Mmix morexyramu?

Cepen ycix xiMiuHMX CHOJIYK BUHATKOBA POJIb Y 3a0e3IleUeHHi IpoIieciB
JKUTTENIATBHOCTI OPraHismMiB HaJIEKUTH BoAi. CaMe y BOMHOMY CepelOBUIIi BU-
HUKJIO YKUTTS Ha HAIIILN IIJIaHeTi, ToMy 0e3 BOAY HEMOXKJINBA KUTTEAIAIBHICTD
JKOOHUX OpPraHis3MiB.

BwmicT Bogu B opranismax cranoBuTb 60—70 %, a B fessKuX BUOAAKaX — 0
98 %. Iluromaasma 6imbiocTi KaiTun Mmictuts mpubausuao 80 % Bogu. Kpos i
gimba smroguau Mictats noHag 80 % Bozu. OTiKe, Boga yTBOPIOE OCHOBY 6HY-
mpiuwHb020 cepedosuus,a Opzani3mié (IIUTOILIA3MU ONHOKJIITUHHUX TBapHH,
KpOBi, JiiMmdhu, TOPOKHUHHOI PiAUHN 6araTOKJIITUHHUX OPraHi3MiB, COKiB poc-
JIVH TOII0). ¥ BOJHOMY CEepemOBUIIli Bif0OyBalOThCs IIPoIec OOMiHY PEeYOBUH i
nepeTBopeHHsa eHeprii. Boga Oepe O6e3mocepesHI0 YUACTh Y PEaKIlisiX PO3IIen-
JIEHHS OPTaHiYHUX CIIOJIYK.

e CTpykTypa, BnactueocTi Ta GyHKUil Boau. Boxi npuramanui yHikaaAbHI
ximiuni # piswuri BractTusBocrti. Ilornanbre Ha MaTIOHOK 6.1: Monexkyna 6odu
(H,0) cknanaerbea 3 1Box aTomis I'igporeny, cnonydenux 3 aromom OKcureny
KOBaJIeHTHUMU 3B’s3KaMu. Ha mosrtocax MOJIEKYIu BOAYW PO3MilleHi TO3UTUBHI
i HeraTUBHUI 3apAnY, TOOTO BOHA NOAAPHA. 3aBIAKY IIbOMY IBi cycimHi MoJre-
KyJu 3a3BUUYall BBAEMHO IPUTATYIOTHCA 3 PAXyHOK CHJ €JIeKTPOCTATUUHOL
B3a€EMOJil MisK HeraTuBHUM 3apsgoM aroma OKcureHy omgHiel MOJIEKYJIN Ta II0-
BUTUBHUM 3apdAnoM aroMma l'inporeny inmioi. IIlpu 1iboMy BUHUKA€E BOAHEBUN
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Mauan. 6.1. Moanexy.ana 600u ckradaemuves 3 amoma Oxcuzeny ma 060X amomis
Tidpozeny: 1 — enekmponna modenv; 2 — macuLmabrna modens

3a xKoBaJieHTHuii. Kosiu Boma mepeOyBae B
pizkomy crami, ii mMoseKyau GeslepepBHO

pyXaioThbCs i BOAHEBI 3B’I3KM MOCTIiHHO TO D
PO3PUBAIOTLCH, TO BUHUKAIOTHL 3HOBY. QL

YacTuHa MOJEKYJ Boau (POPMYE BOIHY

3B’A30K (MaJi. 6.2), y 15—20 pasiB caabmiuit I %

000JIOHKY HaBKOJIO AeAKUX CHOJYK (HaIlpu- O v :
KJajn, O6inkiB). Taky Boay HasMBaIOTh TEREE ‘
36’a3anoro, a6o cmpyxmyposanoro (4—5 % ! é p &"
3arajibHOI KiJBKOCTi BOoAM B opraHisamax).
CTpyKTypoBaHa Boza, 110 ()OPMYE BOLHY M asL. 6.2. Ym_eop eHHA G00HEOUX
36°A3Ki6 (... ) Mide MOSEKYLAMU 800U
000JIOHKY HaBKOJIO IIEBHUX MOJIEKYJI, 3aII0-
Oirae ixHilt B3aemogii. Kpim Toro, Bosa 6epe yuacTs y nifTpuMaHHi CTPYKTYpH
MeBHUX MOJIEKYJ, HanpukJaang 6inkis. Pemrra 95-96 % Boam Mae Ha3BY 6i/lb-
HOI: BOHA He IIOB’A3aHAa 3 iHIIIMMU CIOJYKAaMMU.
3anesxnHo 6i0 memnepamypu cepedosuu,a 600a 30amua 3MiHIO6aMU azpe-
2amuull cman. 3a 3SHUMKEHHA TEMIIepaTypPy BojJa 3 PiIKOTO CTaHy MOJKe Iiepe-
XOAUTHU B TBEPAUU, a 3a IIiABUIIEHHA — Y Ta3yBaTHH.
YTBOpEHHS KpUCTaIVKIB JIbOAY B KJIITUHAX OpraHiaMiB PYVHYE KITITUHHI CTPYKTYPU.
Ue npu3soantb [0 3arvbeni KaiTUH i BCbOro opradiamy. Came TOoMy ccaBuiB i
JIOANHY HEMOXJ/IMBO 3aMOPO3UTU, @ MOTiM — PO3MOpPO3uTy 6e3 BTpaTy 34aTHOCTI
BiIHOBJIIOBATY MPOLIECYU XUTTELIA/IbHOCTI.

Ilig BoamBOM POSUMHEHUX Y Hill PEUOBUH
BOJa MOJKe 3MiHIOBATH CBOl BJIACTHMBOCTI, 30-
KpeMa TOUKHU TeMIIepaTyp 3aMep3aHHs (I1J1aB-
JIeHHs) 1 KUOiHHA, 1110 Mae BasKJauBe 6i0Jo-
riude sHauveHHsA. Hampuiiaanm, y KJIiTmHaX
POCJIVH 3 HACTAHHAM 3WUMU IIiABUINYETHCS
KOHIIEHTPAIlisd PO3UYNHIB BYTJIEBOIiB, UJIE€HUC-
TOHOTUX — IJIillepuHy, pud — OiIKiB TOIIO.
Ile sHMIKYy€E TeMIlepaTypy, 3a AKOI Boja Iiepe-
XOAUTL Y TBEPAUM CTaH, IO 3amobirae Ipo-
Mep3aHHIO. YABITH cobi: cepex Komax Bimomi .
JAbOJOBUYHUKY (MaJ. 6.3), smaTHi 36epiraTu
AKTWBHICTL HA CHITOBOMY IIOKPWBi (BOHU
MeIIKaloTh i B YKpaini). Maua. 6.3. JTvodosuunuk
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Moanexynam 600u npumamanna 30amHuicms 00 ioHi3ayii, KOJIU BOHU PO3-
IIeITIoIThCA Ha HoHU I'igporeny Ta rixpokcuity. IIpu ipomMy Misk MoJIeKy1aMu
BOJU Ta ITOHAMU BCTaHOBJIOETbCA JUHAMIUHA PiBHOBara:

H,0 = H'+ OH"

Xoya ioHi3auis XiMidHO YncTOi BoAn ayxe ciabka (3a Temneparypu +25 °C i3 107
MOJIEKYN Ti/ibkk oaHa nepebyBae B iOHI30BAHOMY CTaHi), BOHA Bigirpae Bax/vBy
6ionoridHy posb. Bin koHueHTpauii vioHiB iaporeHy, sKy OUiHIOKTL 38 BOAHEBUM
nokasHukoM (pH — 3HayeHHs HeraTBHOIro ECSTKOBOIo JlorapugmMa KoOHUeHTpauii
VioHiB H*), 3anexatb CTPYKTYpHi 0COB/IMBOCTI Ta aKTUBHICTb MaKpPOMOJIEKYJT TOLLIO.
HevitpanbHivi peakuii po3unHy Bignosigae pH 7,0. SIKLO Oro 3Ha4€HHST HUXYe —
peakuisi PO34YnNHY K1ca, BULLIE — JTYXKHA. Y PiBHUX HaCTUHax OpraHi3amy i HaBiTb OAHIET
KJITUHW MOXHa criocTepiratu pi3Hi 3Ha4eHHs1 BOAHEBOIro rokasHvika. Lle BaxuimBo
[J15 3iFICHEHHSI rpoLeciB 0OMIHY PEeHY0BWH, OCKiIbKU OAHI GePMEHTU aKkTuBHI B
JIY)KHOMY CepenoBuLLi, IHLLI — Y KuCcoMy. Hanpuknan, B iHQy30pii-Typenbku TpaBHi
Bakyoi NepioanyHo «rnogopoOXytOTb» M0 KJITUHI, OMUHSIIOYNCL TO B KMC/IOMY, TO B
JIYXXKHOMY cepenoBuLli. [py L4bOMy MOCiA0BHO akTUBHI TO OAHI TpaBHi GepMeHTH,
TO iHLUI, LLO CrIpUSIE KpaLLOMy repeTpas/IEHHIO MOXUBHUX pe4yoBuH. NMpurapanre:
y JIOANHW Ta CCaBLiB PePMEHTU LLITYHKOBOIO COKY aKTVIBHI B KUC/IOMY CepPenoBULL,
a nigLLTyHKOBOIro — y J1Iy>KHOMY.

BonaHi po3unHu, 34aTHIi MPOTUCTOSITU 3MiHI iXHbOro nokasHuka pH npu gonaBaHHI
reBHOI KifIbKOCTi kKncs1oTn abo nyry, Ha3vBaloTb 6ygepHummn cucremamu. BoHu
cknagatoTbcs 3i cnabkoi kueaoTu (aoHopa H*) i ocHoBu (akuentopa H*), 3aatHmux
BifrnoBigHo 3B°a3yBatu vioHu rigpokcuny (OH~) Ta ligporeny (H*), 3aBasku 4yomy pH
ycepeauHi KIiTUHW Mavixke He 3MIHIOETbCS.

Boda eusnauace ¢izuuni énacmusocmi kaimun — 06’eM i BHyTPIiITHbOKJTI-
TUHHUHT TUCK (mypzop). IlopiBEAHO 3 iHmuMYy piguHamMu B Hel BiTHOCHO BUCOKi
TeMIIepaTypu KUITIHHA Ta IIJaBJIEHHS, 10 3yMOBJEHO BOAHEBUMU 3B’SI3KaMU
Mi’K MOJIEKYJIaMU BOJH.

Boda — 3nauno kpawuii po3iuHHUK, HisK 61bIIicT iIHMMMX BifoMux pifgmH.
Tomy BCi pe4OBUHY IIOAINIAIOTH Ha TaKi, 110 06pe PO3UYNHAIOThCA Y BOJ1 (2idpo-
@invHi) Ta HepO3UUHHI (2i0pOPOOHI).

Ho rizgpodinbHUX CHOONYK HaJEKUTH 0araTo KPUCTAJIYHUX COJIel, HAIIpU-
kJaag KyxonHa cins (NaCl), rrrokosa, PpyKTo3a, TPDOCTUHHII ITYKOP ToIo. I'ia-
podisbHI CIOMYKY MIiCTATH HOJAPHI (YACTKOBO 3apsaAsKeHi) rpynu, 3gaTHi B3a-
EMOZIATH 3 MOJIEKYJIaMU Boau abo ioHizyBaTucA (YyTBOPIOBATH 3apAIKeHI HOHM!
3 HeNTpaJIbHUX YacTUH cBoel MoseKkyan). Ile, HAaTpUKJIam, aMiHOKUCIOTH, SKi
micTaATh KapookcuibHi (~COOH) ta aminni (-NH,) rpymn.

Tigpodob6Hi peuoBuum (Maiiske Bei ginigu, geski 6iaKM) MiCTATH HEIIOJIAPHI
rpynu, AKi He B3a€MOAIIOTH 3 MOJEKyJaMu Boau. BOHU PO3UMHSIOTHCA IIepe-
Ba’KHO B HEIOJSAPHUX OPraHiuHUX PO3UMHHUKAX (XJI0podopM, OEH30.I).

IcayroTe #1 am@iginvni pewosunu, Hampukjaan ¢ocdonimigm (crosyxu
JimigiB is 3anummkamu oprodocdaTHOI KUCIOTH), JIITTOTPOTEI AN (CIIOIYKY JIimi-
niB 3 6itkamu), 6araTo 6inkiB. OmHa YacTHHA MOJIEKYJIU ITUX CHOJYK BUSABJIAE
rirpodinpHi BracTuBoCTi, iHIIa — TigPOodhooHi.

Konu neBHa criosiyKka mepexoanuTh Y PO3UNH, 11 MOJIEKYJIu HAaOyBaIOTh 3/1aT-
HOCTI 10 pyXYy i iXHA peakIlifina 3gaTHicTh 3pocTae. Came ToMy 0ijIbIlla YacTUHA
OioxiMiuHMX peakIliii BifOyBaeThbCA Y BOGHUX PO3UMHAX.

Boda sk ynieéepcanvruil po3wunHHUK 6idizpae 6ainciusy ponv 6 0O6MiHi
pevwosun. IIpOHUKHEHHA PEYOBUH y KJIITHHY Ta BUBEJEHHA 3 Hel IPOAYKTiB
KUTTEAIATBHOCTI MOKJINBE 3/1e01/IBIITOr0 JUIIe B PO3YNHEHOMY CTaHi.



Tema 1. HeopraHiyHi peyosuHy opraniamiz  108889ecaRs

Boda sk ynieepcanvHull po3iuHHUK 6i0i2pa€ HAO36ULATIHO 6AHCIUBY PONLb
Yy mpancnopmi pidHUX CNOAYK y *KUBUX opraHismax. PosumHu opranivyHumx i
HEOPTaHIYHUX PEYOBMH POCJIMHU TPAHCHOPTYIOTH IIO IPOBiIHUX TKAHMHAX a60
MiIKKJIITHUHHUKAX. ¥ TBapuH Taky (PYHKIIi}0 BUKOHYIOTH KPOB, JiM(a, TKaHUH-
Ha pigmHa TOIIO.

Boda 6epe ywacmyv y cknadnux 6ioximiunux nepemeopernnax. Hanpukian,
3a yJacTi Bogu BimOyBaroThCA peakIiii 2idponi3y — pOBIeNnIeHHsa OPraHiuHnx
CIIOJTYK 3 IPUEAHAHHAM 0 MicIlb po3puBiB ouis HY Ta OH .

3 600010 nosé’a3ana 30amuicmv op2aniamié pezynioeamu ceili meniosuil
pesxcum. Iif BIacTBa BUCOKA TEILIOEMHICTE, AKA 3yMOBJIIOE 3ATHICTE ITOT/TIHA-
TU TEIJIO 3a He3HAUHUX 3MiH BJIACHOI TeMIiiepaTypu. TensoemHicms — KiIbKiCcTh
Telnia, HeoOXigHOro [Jis HArpiBaHHA Tija abo cepemoBuiia Ha 1 °C. 3aBaaru
IIbOMY BOZIa 3aI100irae pisKuM 3MiHaM TeMIIepaTypu B KJIITHHAX Ta OpraHisaMi B
mijoMy 3a piskmux il KoauMBaHb ¥ HABKOJUIIHBOMY cepenoBuilli. OCKiIbKM Ha
BUIIAPOBYBaHHSA BOJM BUTPAUYAETHCA OaraTo TeNJIOTHU, OPTaHi3MU B TAKUII CIIOCi0
3aXUINAOTh cebe BijJ TeperpiBaHHA (HATPUKJAMA, TPAHCIipallis y POCJIUH,
MOTOBUIIJIEHHS y CCABIIiB, BUIAPOBYBAHHS BOJIOTM 3i CAM30BUX OOOJIOHOK
TBapuH).

3aBAAKY BUCOKiHl TemonpoBimHOCTI 600a 3abe3neuye pi6HOMIpHUL PO3-
nodin mennomu Mmix mrKaHuUHAMU ma opzanamu opzarizmy. Hanpurian,
3aBAAKU IIUPKYJIAIIl PiIVH BHYTPIITHBOTO CEePEeNOBUINa Y TBApWMH abo pyxy
POBUYMHIB IO TiJTy POCJIUHMU.

BoOni po3iunu neéHux CnoOAYyK Ciy2yiomsb MACMULOM, AKe 3AXUULAE NO-
6epxHi, u,0 nocmilino 3asnaromsv mepmsa. Hanpuknaz, pifuHa, SKa 3alI0BHIOE
TOPOKHUHY CYIJVIOOiB, IOJIETIIIYE KOB3aHHS CYIJIO00BUX TOBEPXOHBb, 3MEH-
MIYIOYN TePTS MiK HUMHU. BOHA TaKO0K JKUBUTH XPSII, 1[0 BKPUBAE CyTrI000Bi
TIOBEPXHi KiCTOK.

Kosuomy Buay opranisMmis mpuraMaHHUN 600HWI Oaianc — IIeBHE CIIiBBi-
HOIIIEHHS MiK HaAXOAKEHHAM BOAU Ta il BUTPAYaHHAM. SIKIIIO BUTPATU BOIU
TIePeBUIIYIOTH 11 HaAXOMKEHH A I0 OpraHisMy, cIrocTepiraroTh 8600H Uil dedhiyum,
1110 HETaTUBHO BIIJIMBAE HA Pi3Hi mMpoIlecu KUTTEeAi ANBHOCTI (Y pocauH — GoTo-
CUHTEe3y, TPaHCcHipallii, y pocjuH i TBapuH — TepMoperyJdilii, mepebiry 6ioxi-
MiuHMX mporeciB To1o). Tomy migTprMaHHA BOZHOIO 0ajlaHCY — OJHA 3 YMOB
HOPMAaJbHOTO (QYHKI[IOHYBaHHS OyAb-AKOTO OpraHiaMmy.

e BogHuin 6anaHc nioguHU. BMmicT Boau B opraHismi JIIOAUHKA CTAHOBUTH
6si13bK0 65 %. TobTO, AKIIO Maca JIOAUHUA CTaHOBUTH 60 Kr, To 3 HUX 39 KIr
npunazgae Ha soxy. Ciig sasHaunTu, 110 BMIiCT BOAM 3aJIEKUTH i BiJl BIKy: ¥ HO-
BOHAPOMKEHUX BiH CTAHOBUTH 0113bK0 75—80 %, y mepioj 3aBepIlieHHS POCTY —
65—70 %, a B srromeli moxmyoro Biky — suirre 55—60 % . Mixx pisHuMu opraHamMu
i TKaHMHaMU JIOOUHA BOJA PO3MOAijJeHAa HepiBHOMIpHO: Haiibijbimme ii B KpoBi
Ta HUpKax — 82—83 %, romosHOMY MO3KY — 10 80 %, meuinmi — 75 %, m’a3ax —
70-76 %, HaTOMiCTb y sKUPOBiil TKaHuHi — 0au3bKo 30 %, KicTKax — OJIM3bKO
20 %.

OcCKiJIbKM OpraHisM JIIOAMHU IMOAEHHO BUTpadae npudamsuo 2—2,5 a1 Bogu
(BoHA BUBOAUTHLCS 3 HellepeTpaBJIeHNME PelIiTKaMu 13Ki, ceuero, IOTOM, BUIIA-
POBYETHCSA 3 IIOBEPXHI CIM30BUX 000JOHOK POTOBOI IIOPOMKHUHI Ta AUXAJTBHUX
MJISAXiB), TO Taka cama ii KijmbKicTh Mae mocriiiHo Hagxomutu Tyau. Hlaaxu
HaIXOIKeHHA BoAM A0 opraHismy pisui. Kpim Toro, 6gu3bko 1 J1 BOmu moO-

iX
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TpaIjise 3 MPOAYKTaMM XapuyBaHHs, Ime Maii:ke 300 MJI BOOU YTBOPIOETHCS
BHACJIiJIOK OKWCHEHHSA KUWPiB, OiNKiB i ByrieBoxiB (Tak 3Bama meTabosriuHa
BOZIA).

KinbkicTh cmosxkuToi 3a 100y BOOM 3aJIeKUTH BiJl YMOB, V AKUX IIepeOyBae
aopguHa. Tak, y cekoTHy moromy abo Iig uac 3miMCHEHHS BasKKOiI (pismuHOoi
mpalii BUTpaTH BOAU 3POCTAIOTh Yepes MOCuJIeHe TIOTOBUAiIeHHA Ta 3HAUHE BU-
TMapoByBaHHs Uepes3 CJAUB30Bi 000JOHKU. S3HEBOAHEHHA opraHiamy (Jezidpama-
uis) MOMKJIMBE i BHACJIIIOK IIOPYIIIEHb POOOTH KUIIEUHUKY (CUJIbHI IIPOHOCH),
3HAYHUX KPOBOBTPAT TOII0. 3a TAKMX YMOB CIIOJKMBAHHS BOAU MAa€ 30iJIbIIIN-
THCs 10 4—7 s Ha m00y. YHACJiJIOK 3HEBOJHEHHS YIOBiJIbHIOIOTHCS IIPOIECHU
TpPaBJIEHHA Ta BCMOKTYBAaHHSA IMOKUBHUX PEUYOBUH, IOPYIIYIOTHCS IIPOIECHU
TEMJIOPEeryJIAllil; I'ycHe KPOB, IIOPYHUIYETHCA 11 TpaHCIOPTHA (PYHKIiA, V Cyau-
HaxX MOKYTb BUHUKATU 3TycTKU (Tpom6u). Brpara mouan 20 % Bomu — cMep-
TeJIbHO HebesIleuHa AJId JIOAUHH.

JlloanHa, sika BUKOHYE BaxKy Qi3avyHy rpauo 3a yMOB MiABULLIEHOT TeMmneparypu
(Hanpviknaza, y AOMEHHOMY LEXY), BTPA4Yyae 3a rognHy JnLIe BHaCAOK MOCUTIEHOrO
noroBuaineHHs Ao 1,6 1 Boau! Tox goboBa notpeba y BoAi B Hei Moxe 3pocTaTtu 10
20 5 3a 1ob6y.

IlepmuMm curzajoM HeZOCTATHBOT'O BMICTy BOAM B OpraHismi € BiguyTTsa
cuparu, siKke BUHUKae npu 30yAKeHHI BiAMOBiZHOTO IeHTPY B rimoTajamyci
(cTpyKTypa mpoMiskHOro MosKy). Voro penentopu 30y :KyIOTbCA K YHACIILOK
3pPOCTAaHHS KOHIIEHTPAIIil coJieli B pifuHAaX OpratismMy, Tak i B pasi migBuirenusa
Kounentparii #iomis Harpiro. Ili mogpasHukm crnpuiiMaioTh PisHI Trpynum
penienTopiB. BiguyTTa cmparu BMHUMKAE, AKIO OpPraHisM JIIOZUHU BTpPadae
01u3bK0 1 % BOJIOTH CBOTO TiJja, i SHUKAE MiCJIA CIOKMBAaHHS IeBHOI KiJTbKOCTI
BOOU, B cepenapomy 0,25-0,5 1.

OT:Ke, OCHOBHI CBOi TTOTPeOu y BOJi JIIOAUHA 3aI0BOJIBHSE 38 PAXYHOK IIUT-
HOI Bogu. Tomy posryisHEeMO BUMOTH JI0 il TKOCTI.

e MMuTHa BOga Ta BUMOrM g0 il 9kocTi. B YkpaiHi BuMmoru g0 ssKOCTi IMUTHOL
BOAU BuU3HaueHi [lep:KaBHUM CTaHZAapTOM. 3TilHO 3 HUM MUTHA BOAA Ma€ OyTu
eIrimeMiosIoriuno 0e3IeYHOI0 Ta HEeIlIKiAJINBO0 3a XiMiuHUM cKJIagoM. Besmery
BOJIU B eIIileMioJIorivHOMY BiJTHOIIIEHH1 BUSHAYAIOTh AK 3araJJbHOI0 KiJbKiCTIO
Mikpoopranismis (e 6imbme 100 B 1 cm® Bogu), Tak i 3a KilbKicTio KJaiTua
KUIIKOBOI naanyky (He 6inbmre 8 B 1 am2 Bogu). [IuTHA Boga He MOBUHHA MiCTH-
T BOAHI OpraHisMu, IOMIiTHI HE030pOEHUM OKOM, Ta MJIiBKY Ha ITOBEPXHI.

OcHoBHUMU 3a0pyIHIOBaUaMH BOIHUX O0’¢KTiB y HamIiii kpaiHi € mpo-
MucJjoBicTsy (momanm 55 % Bif 3arajJbHOrO CKHUIY) Ta JKUTJIOBO-KOMYHAJbHE
rocumogapcTBo (mouan 40 %). HeGesmeune 3a0pymHEHHS BOMONM pPamgiOHYK-
gigamu. Criuni Bogu 3 Bucokoo pagioaktusHicTo (100 i 6inbmre Kropil Ha 1 a1
BOZAM) MalTh OyTM MOXOBaHi B migzeMHUX OGescTiuHmx OaceiiHax abo pesep-
Byapax.

Bawm y:xe Bimomo, 110 B piukax, o3epax Ta iHIINX BOJOMMAaXxX BigOyBaiOThCs
OPUPOLHI IPOIeCH CAMOOUUIIEHHA. ¥ HUX 0epyTh yUacTh PisHOMaHiTHI opra-
HisMm: 6axTepii, BOJOPOCTi, OMHOKJIITUHHI TBapUHU, I'yOKU, IBOCTYJIKOBI MO-

IKropi (Ki) BimmoBizae axkTmBHOCTI esemeHTa Pamony, axkuii mepeOyBae B craui
panioakTuBHOI piBHOBaru 3 1 r pagioo-226. 1 Ki = 3,7 « 10'° Bexxepenis (Bx). 1 Bx
IOPiBHIOE IMIBUIKOCTI PO3Hany, KOJHU 3a CEKYHY PO3IAJAAETHCA AP0 PalioaKTUBHOTO
izoTomy.



Tema 1. HeopraHiuHi pe4yoBuHy opraHiamis o888 sectds

JIIOCKH TOIIO0. AJie IIi mpoIiecu TPUBAIOTH JOCUTH IIOBiJILHO, TOMY 3a iHTEHCHUB-
HOTrO 3a0pyIHEHHSA HEOUUIIIEHUMMU ITOOYTOBMMM Ta IIPOMMCJIOBUMU CTOKAMU
BOIHIi eKocucTeMH He3JaTHi CaMOCTiITHO OUMCTUTHCS.

Meronu ounilieHHS CTiYHUX BOJ HOAIJIAIOTH Ha MeXaHiuHi, (¢isuko-ximiumi
Ta 6iosoriuui (may. 6.4). MexaHiuHi memoOdu MOJATAIOTh B OUHUIIEHH] CTIUHNX
BOJI BiJi 3aBUCJINX Y HUX YACTHUHOK BiJcTOIOBaHHAM i (hisbrpariero. I1i metogm
IaioTh 3MOTY BUIAJATU 3 MOOYTOBUX CTIUHUX BOX 0 2/3 HEPO3UMHHUX JAOMi-
IIIOK, a 3 mpoMucJaoBux — 10 9/10.

3a JOoTOMOTOI0 PiBHOMAHITHUX (i3uKo-XiMiuHUX Memodié 3i cTiuHOi BOAM
BUIAJIAIOTH PO3UNHHI HEOPTAaHIUHI Ta opraHiyHi JOMIiIIKM, a TAKOYK 3aBUCJIi B
Hill HaWaApiOHimIi yacToukm.

3aBepIaJbHIM €TalloM OYUINEeHHS CTiYHMX BOJ € 3aCTOCYBaHHSA 0i0/102i4-
HuXx memo0dig 3 BUKOPUCTAHHAM IIITYYHO CTBOPEHUX JIAHITIOTiB JKUBJIEHHS, 10
AKUX BXONATH IIeBHI BuAu OaKTepiil, OMHOKJITMHHUX i OaraToOKJITMHHUX
TBapuWH.

Cupa Boma 3 IPUPOAHUX BOJOKMM, a TAKOK HEIOCTAaTHBO OUUINEHA MUTHA
BOJIa MOJKEe CTaTH [ KepesioM 30yAHUKIB PisHOMAHITHUX 3aXBOPIOBAaHb: IM3€H-
Tepii, Xojepu, UepeBHOTO TUPY (CaJTbMOHEJNHO3Y), TVIMCTHUX 3aXBOPIOBAHbDb
Torto. TomMy mepen CIIOKMBAHHAM BOJY 3 KOJIOAA3iB, CTPYMKiB, OIOBETIB CJIif
nobpe IMPOKUM'ATUTHU, a BOLOIPOBiIMHY — MpodiJbTpyBaTH uepes cleriajbHi
OUNCHI ToOyTOBi (iabTPHU.

s obmesKeHHs BTpAT i 30epeskeHHA AKOCTi MpicHOl Bogu mOTpiOHI Taki 3a-
XOIU:

— 3MEHITIeHHs BUTPAT BOIU JJisA 3a6e3meueHHs POOOTH IPOMUCIOBOCTI, TPaH-
CIIOPTY Ta 00’€KTiB CiJILCHKOTO TOCIIONAPCTBA;

— 3MeHINIeHHA BUTPAT IPiCHOI BOAM AJIA MOOYTOBUX IMOTPes!;

Maan. 6.4. IIpukaad cyiacHoi ouucHoi cnopydu: 1 — po3nodinbuuil K010053b; 4
2 — gidokpemaioseay meepdux wacmok; 3 — 6i00KPeMAI0BAY HCUPOBMICHUX PELOBUH,
4 — copbyitinuil ginemp; 5 — KOHMPOLLHUL KON00A3b

LK 10 y BeTMKMX MicTax EBPOIIH KOKeH MeIlIKaHellb IIPOTATOM POKY BUKOPUCTOBYE
Big 100 mo 200 i1, To B HaImiii KpaiHi meit mokasuuk nepesuiye 300 Ji.
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— OXOpPOHA MAaJINX PivoK, AKi BiZirparoTh Ba;KJIUBY POJb Y 3aTaJIbHOMY BOJI-
HOMY OaJiaHCi ILJIaHeTH, 30KpeMa KUBJATL BeJIMKI PiuKM, Big HUX 3aJIeKUTh
PiBeHb mig3eMHUX BOM;

— CTBOPEHHS YMOB JIJIA CAMOOUUIIIEHHA BOJONM;

— IIPOBEJEHHA JIiCOOXOPOHHUX 3aXOMiB, OCKIJIbKM BHACJJiJOK 3HUIIEHHS
JIiciB yacTO MiJIifOTH PiUYKY Ta iHIIL BOTOMMM;

— yOpPOBaIKeHHA e(heKTUBHUX METOMAiB OUUINEHHSA CTiYHUX BOJ, 3IiICHEH-
HA IIOCTiMHOTO KOHTPOJIO 3a CAHITADHUM CTAHOM BOJIOMM i AKICTIO IMHUTHOL
BOMU;

— CTBOPEHHS 3aMKHEHUX CHCTEM BOIOIIOCTAYAHHSA IIPOMIUCIOBUX, arpapHUIX
Ta eHePreTUYHUX 00 €K TiB.

— MOCTiAHUN KOHTPOJIb 38 CTAHOM J»KepeJ IIUTHOI BOAU.

} Knto4voBi Tepmium ta noustra. I'idpoginvhi, 2i0pogobHi ma ampiginvhi

cnonyku, 2i0poni3, 600Hul 6ananc.

Ywmict Bogu B opranismax ctranoButh 60—70 % .
Bozga yTBOpIOE OCHOBY BHYTPIiIITHBOT'O CEPEIOBUIIA JKUBUX OPraHi3MiB,

Koporko y SIKOMY BiZOyBalOThCsA IIpollecy OOMiHY PeUYOBMH i IIepeTBOPEeHHS
npo eneprii. Boga 6epe 6e3mocepeiHIO yUACTh y PEAKI[IsIX PO3IIEIJIeHHA
roJsioBHe OPraHiUYHUX CIIOJYK.

40

Bopguuii 6asanc — 1ie meBHe CHiBBiJHONIIEHHS MiK HAAXOMKEHHAM i
BUTPAYaHHAM BOJIU KUBOIO CUCTEMOIO.

Bopma BusHauae (ismuHi BIAcTHMBOCTI KJIiTHMH — ixHi#l 06’eMm i BHY-
TPIMTHBOKJIITUHHUN TUCK (TYypProp).

Boga — yHiBepcanbuuii po3unHHENK. PeuoBuHM, 31aTHI 100pe po3un-
HATHUCA Y BOJi, HA3UBAIOTh IiAPOYiIbHUMY (TIOJIAPHUMM), HEPOSUUH-
Hi — rizpodobHMMY (HETOJAPHUMMU).

Bopma Bigirpae Hag3BuuaiiHO BaXKJIUBY POJIb Y TPAHCIIOPTI PiBHUX CIIO-
JYK Yy JKUBUX opraxismax. Boua Gepe yuacTh y CKJIagHUX Oioximiu-
HUX peakIiax i mpoljecax TemJIoperyaAIii opraHismis.

OcHOBHI cBOI moTpebu JIOANHA 3aI0BOJIbHAE 38 PAXYHOK IIMTHOI BOAU
neBHUX craHzapTiB saxocti. Ilepen cmoxuBaHHAM BoJa Mae OyTH
ounireHa. MeToau OUHNINEeHHA CTIYHUX BOJ IIOMiJIAIOTh HAa MeXaHiuHi,
(disuko-ximiuni Ta 6iosoriuHi.

% 1. Yomy BoAy BBaxaroTb yHIBeEpPCasbHUM PO34YUHHUKOM? 2. SKi Baac-

v TUBOCTI BOAW SIK OCHOBM BHYTPILLUHbOIO CEPEAOBULLIA XNBUX OPraHi3-

BanutaHHa gna  MiB? 3. Ska posib Boau B ripoLecax Tersioperynsuii opraHiamis? 4. Lo

caMOKOHTposIl0  Take BoaHuii banarc? 5. LLlo Take riapoginbHi 1a riapo@obHi croaykn?
6. Ski BuMmorn BucyBatoTb A0 NUTHOI Boan? 7. Ski 3axoan notpio-
HO BXuBaTu A1 36epexXeHHs1 AXepes NATHOI BoAn Ta MoJinlueHHs ii
SKOCTI?

MomipkyiTe. 1. Yomy sueni 66axarms, w0 Humms HG HAUWIL NAAHemMi BUHUKLO came Y
800HOMY cepedosuwii? 2. AKi npoyecu 3abe3neuyrmsb camOOLUU,eHHA NPU-
podnux 800oiim?



Tema 1. HeopraHiyHi pe4yosuHy opraniamiz  108389ecaRs
JIABOPATOPHUN NPAKTUKYM
MPAKTUYHA POBOTA Ne 1

BU3HAYEHHS BMICTY BOJHU ¥ BJIACHOMY OPTAHISMI
(BUKOHYIOTb Y4HI akaaemidyHoro piBHS HaB4YaHHS)

Merta: docridumu 3anexcnicmev emicmy 800u 8 opearizmi 100UHU 8i0 BiK0BUX 3MiH.

OGnapgHaHHA: mepesu, mabauyi «Bikosi smiHu 8micmy 600U 8 0pP2aHi3Mi JLOOUHUY.

Xig po6otun

1. 3a momoMoroio miJJIOTOBUX Tepes3iB BUMipsiiTe BJACHY Macy Tija.

2. BukopucroByiouu Tabauio «BikKoBi saMiHM BMicTy Bogu B opraHismi Jro-
IVHW», BU3HAUTE BMICT BOAU Yy BJIACHOMY OpPraHi3Mi, BpaxoByIOUH, IO B
oprauismi miamiTKiB y cepegabomy mictuthea 70 % Boau Bim macwu Tija.

3. Iloxi6bHUM YMHOM BU3HAUTE BMiCT BOAU B OpraHiaMax Balnux 0aTbKiB, Zigy-
ciB i 6a0ych.

4. 3pobiTh BUCHOBKH.

TECT HA 3ARPIIIJIEHHA SHAHD

I. BUBEPITb I3 3ANTPOMNOHOBAHWIX BIAANOBIAEN MPABUJIbHY

1. YkaxiTe aTom, KM BXOAUTb OO CKAaay MOJIeKYynu remMornoGiny: a) Kynpywm;
6) Kanbuivi; B) Kanii; r) ®epym.

2. YkaxiTb efieMeHT, IKMiA BXOAUTb A0 CKJaAy FrOPMOHIB LLUTONOAIOHOI 3ano3u:
a) Kynpym; 6) bop; 8) Noa; r) dnayop.

3. YkaxiTb eneMeHT, AKkuii BXoguTb A0 ckinaay monekynu xnopodiny: a) Kyrnpywm;
6) Bop; B) Mloa; r) MarHiri.

4. YkaxiTb, K Ha3UBaIOTb PO34YUHHI Y BOAi CNONYKWU: a) riapodobHumu,; 6) rigpoginib-
HUMU; B) aM@ipisibHUMN, ') OpraHidyHUMU.

Il. BUBEPITb 13 3AITPONMOHOBAHWX BIAMNOBIAEN [1BI TPABUJIbHI

1. YkaxiTb xiMi4Hi enemeHTH, 9Ki Hanexartb A0 opraHoreHHux: a) ®nayop; 6) depym;
B) HitporeH; r) lNaporeH.

2. YkaxiTb XiMi4Hi efileMeHTU, 9Ki HaneXxartb 4,0 MaKpoeneMeHTIB: a) Pocgoop; 6) Gop;
B) Kobasnbt; r) Cynbpyp.

3. YkaxiTb XiMmiuHi enemMeHTn, ki HanexarTb 4,0 MikpoeneMeHTiB: a) Kasibuivi; 6) Pepym;
B) dnyop; r) LUunHk.

4. YkaxiTb iOHM, WO 3a6e3neuyloTb perynsuiio poboTtu cepus: a) Harpito; 6) Kasnito;
B) Pepymy; r) Kanbuito.

. BABAAHHST HA BCTAHOBJIEHHS BIAMNOBIAHOCTI
1. YcTaHOBITH BiAnoBigHICTb MiXk HECTA4Yel0 3a3Ha4YeHOro XiMiYyHOro es1IeMeHTa B opraHiami
JIOANHU Ta HaCJligKaMu LibOoro:

XiMiYHNI enemMeHT Hacnigkn HecTadi XiMiYHOro enemeHTa
1 Kanin (K) A EHAemiyHuin 306
2 Kanbuin (Ca) B lNopyleHHs yTBOPEHHS FOPMOHIB MiALLTYHKOBOI 3251031
3 Woga (1) B KpuxkicTb KiCTOK ckeneta
4 dnyop (F) I MopylweHHs perynadii poboTu cepus
[ PynHyBaHHa emani 3y6iB
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2. YCcTaHOBITh BiAMOBIAHICTb MiX BAACTUBOCTAMM BOAM Ta ii (PYHKLIIIMU B XXUBWX OpPraHiamMax:

BnactuBocTi BOAM DyHKLUIT B XMBUX OpraHiamax
1 MonsapHicTe Monekynn A CtBOpeHHs neBHoro pH cepegosuLla
2 3paTHicTb O 060POTHOI iOHI3aLi B YHiBepcanbHMin PO3YNHHUK
3 Bucoka TensioeEMHICTb B OxonopxxeHHs opraHiamy B CNEKOTHY Noroay
4 3paTHicTb 3miHOBaTn arperatHmin | I [Ixxepeno eHeprii
CTaH [ 3anobiraHHs pidkim 3mMiHaM TemnepaTypu
opraHiamy

IV. BAMUTAHHS MIABUILLIEHOI CKJIAZIHOCTI

1. Slki ocobmBocTi 6Y10BY MOEKY BOAM 320€3e4ytoTs ii B1acTuBOCTI?

2. Sk piznko-xiMi4Hi B1aCTUBOCTI BOAM BiflirpatoTb BaXJIMBY POJIb y 3a6€3Me4eHHi rpoLeciB
XKUTTELRISISIbHOCTI OKPEMUX KITITVH | BCbOro opraHiamy?

TEMA 2. OPrAHI4YHI PEHOBUHU

e Oya0Ba, B1aCTUBOCTI Ta QYHKLii OCHOBHUX rpyr OpraHiqyHnx
crosyk: niniaie, ByrneBoAiB, OIIKIiB, HYK/1€iHOBUX KUCJ/IOT;

® DOJIb OPraHiYHNX Criosyk y 3abe3neqyeHHi XUTTEAIS/IbHOCTI
JIIOANHU;

e 3B’5130K MiX OY/10BOKO MOJIEKYJT OPraHivHNX PEHOBUH Ta iXHi-
MU PYHKLIIMUN;

® 3aCTOCYBaHHSI QepMEeHTIB y rocrnoaapCcTBi JIIOANHU.

OPTAHIYHI PEUOBHHH ;KUBHUX ICTOT.
o JIIMIIOH

Mpurapaiite: sxi esemeHmu HA3UBAIOMb OPZAHOZEHHUMU, @ CNOLYKU — OPZAHIYHU-

mu, zidpoginvrumu ma z2idpogobrumu? AKuil 368’130K HA3UBAMDb
Kosanrenmuum? Axi QyHKYii Heupise y rueux opzanismax? ki Qyrk-
yii 6 opzanismi n10OOUHU 6UKOHYIOMb 20DMOHU KOPU HAOHUDKOBUX
3a.7103 i cmamesi copmonu? ki QyHKYIT Ho64i?

Bu B:Ke 3HaeTe 3 Kypey ximii, 110 Bei XiMiuHI cmosyKn mOmiJIA0TE HA HEOD-
rauiuHi Ta opraHiuui (npuzadaiime, yum 80HU 8i0Pi3HAIOMbCS).

Opraniuni peuoBuHu — 1e cnoayKu KapOoHy 3 iHIIUMU eTeMeHTaMu, 10
BUHUKJIYU B JKUBUX icTOTax ab0 € MPOAYKTAMY IXHbOI KUTTeAiAIBHOCTI. Opra-
HiYHI CIOJIYKU IPUCYTHI B aTMocdepi, TOBEPXHEBUX 1 MiJ3eMHUX BOJax, oca-
Iax, 'PyYHTax i ripcbKUX IMopojax. ¥ CKJaJAi OpraHivHUX CIIOJYK IIepeBakaloTh
opraHorenHi ximiuni enementu (I'izporen, Oxcuren, Hitporeu i Kap6on). Ko-
BaJIEHTHO 3B’sa3aHi aromu KapOoHY yTBOPIOIOTH JAHIIOMKKHU a00 paAau Kijgemb
(Tax 3BaHUU CKeJIeT MOJIEKYJIN).

Ho craany KJIITHH BXOAATH Pi3HI OpraHiuHi CIONyKW: Jimigw, ByriaeBOAw,
6iIKM, HYKJeTHOBI KMCJIOTH TOLIO. IXHi MOJEKYIN MOKYTh MATH BHCOKY MO-
JEeKYJSIpPHY Macy. 3oKpeMa, MOJIeKYJIsIpHa Maca OiJbIIoCTi O0iJKiB CTAHOBUTH
Big 6000 mo 1 000 000, nesxkux HYKJIEIHOBUX KUCJIOT — CATA€ KiJIbKOX MiJIbAPIiB
nansToHiB (I danvmon 6idnosidac 1/12 amommnoi macu izomony rapoony '2C,
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mo6mo 1,67+10%4 z). BUCOKOMOJIEKYIAPH] OpraHiuHi CIIOIYKH MOKYTh CKJIAAA-
THUCA 3 BeJINKOI KiJIbKOCTI OJHAKOBUX UM PiBHUX 3a XiMiUuHOIO0 OYIOBOIO JJaHOK
(IpocTux MOJIEKYJ — MOHOMepis). TaKi ciosyKu HasUBAIOTEL 6iononiimepamu,
abo marxpomanexynamu. Hanpurmaan, Mosekyam OiJNKiB ckIamaioThes i3
BAJINIIIKIB aMiHOKMCJIOT, HYKJETHOBUX KICJOT — 3 HYKJEOTHIIB, a CKJIIAIHUX
BYIVIEBOIiB (TIoJIicaxapuaiB) — 3 MOHOcaxapuaiB (AuB. Tadbauiio 7.1).

Tabauuys 7.1
OcHOBHI THIIN OPraHIiYHUX CIOJYK,
1[0 BXOAATH A0 CKJIAAy OpraHismis
OpraHiyHi cnonykm CknapoBi KOMMOHEHTH DyHKLIT
JNinigwn: CTpyKTYypHa, eHepreTnyHa, 3a-
XUpun 3anuwky TPMatoOMHOrO CRMPTY | XMCHA, PerynsaTopHa
MILEPUHY i XXMPHUX KUCNOT
BOCKMU 3annukn 0gHOATOMHUX CAUPTIB
i XMPHUX KUCOT
cTepoian Moniunkniyri rigpodobHi cnupTn
Biononimepu:
nonicaxapmam MoHocaxapungm OnopHa, eHepreTnyHa
Binkn AMIHOKMCNOTU CTpyKTypHa, eHepreTnyHa, 3a-
XMCHa, Katanidyto4da (pepmeH-
TaTUBHA), CUTHAbHA, PYXOBa,
perynsaitopHa, TpaHCcrnopTHa
HYKJ1EIHOBI Hykneotnam KopoyBaHHa Ta 306epiraHHs
KNCNOTU CnagkoBoi iHpopMmaLii, y4acTb
y 6iocuHTE3i Binka

Bionoziuno akmuéni pewosunu (OpraHiuHi peuoBuHU — (hepMEHTH, TOPMOHU,
BiTamiHU, JeAKi OTPYTH TOIIO) BILIMBAIOThH HA IPOLECH OOMiHY PEUYOBHUH i mepe-
TBOPEHHs eHeprii 3arajoM ado Ha OKpeMi iXHi janku. BaraTo 3 HuX 34ilICHIOIOTH
T'YMOPAJIbHY PEryJIAIiI0 ITPOIECiB dKUTTEIAIBHOCTI PiISHOMAHITHUX iCTOT.

Ot:ke, 3amam’aTaiiTe: OpP2aHiYHUMU CROAYKAMU HA3UEAINMb DPELOSUHU,
ymeopeni amomamu KapOoHy, Mix AKUMU 6CMAHO6I0I0MbCA MIUHI KO8a-
JeHMHi 38'a3KU. YMICT OpradHiuHMX CIOJYK Yy KJITHMHAX CTAHOBUTh B Ce-
pexabomy 20—30 %. Oryiag OCHOBHUX KJIACIB OPraHiUHUX CHOJYK IIOYHEMO 3
Jgimigis.

Jlimigu — mepeBasKkHO TiApodoOHI opraHiuHi CIONyKM, SKi POBUMHAIOTHCA B
HeNOJIAPHUX peduoBUHAX (ecTepi, xjopodopmi, ameToHi Ta iH.). MojekyaspHa
Maca Jrinigis sasBuuaii craHoBuTh 50—1500. BinbmricTs ginigis — moxigHi Bu-
X KUPHUX KUCJOT, CIUPTiB abo aJabIerigis.

e PizHomaHiTHicTb ninigie. Cepep JimifiB po3pisHAIOTH IPOCTi Ta CKJIaLHi.
o mpocTux JimigiB HajeKaTh PEYOBMHHU, AKi MOOYIOBaHi 31 CIIOJIyUEeHUX MiK
c00010 3aJIUIITKiB }KUPHUX KUCJIOT (a00 aIbAeriiB) i ctupTiB, HATTPUKJIA L "KUPU
Ta BOCKH.

Crkaamni mdimigm — cnoJyKM, YTBOPEHi BHACIIIOK B3aeEMOZil MOJEKYJ TIPO-
CTUX JITiiB 8 iHTMu peuoBuHaMu. [[o HUX HaJeKaTh Jinonpomeiou (CIoayKu
Jinigis i 6imKiB), eqikoniniou (Mimigie i ByreBomiB), pocgponinidu (imimis i op-
ToochaTHOI KUCTIOTH).

+Kupu — ckyagHi ectepu, yTBOPeHi TPMATOMHUM CITUPTOM TIIiTIEPUHOM i TPHO-
Ma 3aJUMNIKAMU KUPHUX KUCJIOT. BOHU BigKJIamAIOTHCA Y BUIVIAML sKHUPOBUX

iX
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Maun. 7.1. Bocku 86Kpu6anms no6epxHio naodie i 6xodamuv 00 ck1ady KYmuKyaiu
aucmkie (1); 3 6ockie medorocra 00xona 6ydye cminvHurku (2)

BKJIIOUEHDb Y POCIUHHUX i TBADUHHUX KJiTMHaAX. [ligBuiennii Bmict sKupiB (1o
90 %) xapaxkTepHUl AJA KIITUH HUPOK, MiAKIpHOI KJIITKOBUHY, KOBTOTO Tijaa
YJIEHUCTOHOTUX. ¥ IeAKNX POCIUH (COHAIIHNKA, BOJOCHLKOI'O I'opixa, MacJuH
TOIITO0) KU PiB 6araTo B HAaCiHHI Ta IJI0AaX.

Bocku BUKOHYIOTE 371€0i/IBIIIOr0 3aX1CHY (DYHKILi0. ¥ CCABIIiB BiCK BUILIAIOTH
JIOEBI 3aJ103U ITKipy: BOHU HAJAIOTh IMIKipi €JIaCTUYHOCTI i BMEHIITYIOThH 3HOIITEHH T
BOJIOCSHOT'O TIOKPUBY. ¥ NTaxXiB BiCK CeKpeTye KYIIPUKOBA 3aJ103a, PO3TAIIIOBAHA
HaJl OCHOBOIO XBOCTA. 11 CeKpeT Hajae mip AHOMY IIOKPHUBY BOIOBIIITOBXYBAIbHIX
BJIACTMBOCTEMH (IpuUTaaiire: 11 3ay103a JoOpe pO3BUHEHA caMe Y BOJIOTIJIaBHUX TITa-
xiB). BockoBuii 1m1ap BKprBaE JIMCTKYU HA3€eMHUX POCJIVH i TOBEPXHIO 30BHITITHHOTO
CKeJieTa UJIEHHUCTOHOTHUX — MEIIKAHIIIB CYyXOM0Jy, 3amo0iraroun HaIJIUIITKOBOMY
BUIIAPOBYBaHHIO BOJIM 3 MOBEPXHi Tisa. [lo6pe po3BUHEHI BOCKOBUIIJIBHI 321031,
posTaIlioBaHi B uepeBIli MEAOHOCHUX O3KiI-poOiTHUIL. 1K BU maM’ siTacTe, 3 BOCKY
OmKoIM OyAyIOTh CTiIbHUKY (MaJ. 7.1). Bick IMIIMPOKO BUKOPUCTOBYIOTh Y MEIUIIU-
Hi, IPOMMCJIOBOCTI Ta iHITUX chepax AiAJTbHOCTIL JIOTUHN.

IITe ogHa BaskJIMBa rpyma Jinifgis — rinpodo6Hi cnupTu crepoigu. KapooHo-
BUH JIAHIIOJKOK CTEPOIiB YTBOPIOE AEKiIbKa Kijlellb, TOMY BOHU HaJIeKaTh IO
TaK 3BAaHUX IUKJIIYHUX OpPraHiuHMX cmoiayk. CTepoigHy Ipuponmy, 30KpeMa,
MaTh CTaTeBi TOPMOHU JIIOMHU — eCcTporeHu (»KiHoui) Ta aHPOTeHU (UOJIOBi-
ui), a TAKOK TOPMOHU HAJHUPKOBUX 3aJ103 (KOpTUKOCTEpoiam) (MmaJ. 7.2, 1).

OpuH 3 HaWBigOMIIIMX CTEepoimiB — XxosecmepuH. B opranismi ccaBiiB i
JIOAVHY BiH CJIYTy€e IMONEPEeTHUKOM ITiJi Yac CHUHTe3y CTaTeBUX T'OPMOHIB. ¥
IJIa3Mi KpoBi XoJjiecTepuH nepedyBac y BUINIALL CKJIAJHNX €CTEPIB 3 KUPHUMU
KHCJI0TaMU, IKi BiH TpaHCIOPTYEe. X0JECTEPUH CUHTE3YIOTh KJIITUHU ITeUiHKY;

OH
CH,

i
HC—CH,
(CHa)y

HC — CH,
CH

CH

HO 2

Maan. 7.2. Cmepoidu. 1 — cmamesi 2opmoru: jHiHouuili — ecmpozer (a)
ma won08ivuil — mecmocmepoHn (0) — 6naugarms Ha QOPMYEAHHA 6MOPUHHUX
cmamesux 03HaK (36epHiMb ysazy HA ACKPABUIL X8icm camys); 2 — X0JecmepuH
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BiH BXOIUTH OO CKJIAAy :KoBUi (MaJj. 7.2, 2). Pasom 3 TuM IS CIIOJIyKa mOTpa-
IJIS€ B OpPraHisM i 3 »KUpHOIO i:kero. HaaauIimok xoJiecTepuHy BHACJTiIOK He-
MIPaBUJIBHOIO XapuyBaHHA a00 mmigBuUIeHol (QYHKII MOeYiHKM IOpyIIlye
HOpMaJIbHe (DYHKITIOHYyBaHHs OPraHi3My JIOINHI.

o ®yHkuii ninigie. Ogua 3 HaliBaskauBiIUX QYHKIIHN TinigiB — enepzemuuna.
¥V pasi moBHOrO positenjeHusa 1 r xKupis Bugingerbesa 38,9 kI[2k emeprii — yaBi-
ui GiJIbIITe, Hi’K 3a ITOBHOT'O POS3IIENJIEHHA aHAJIOTIYHOI KiJILKOCTi BYTJIEBOMiIB
abo OinKiB.

He menm BasxkiauBa 6ydieenvna, abo cmpykmypra, yurnia. Tak, doc-
(douiniiy € BasKJIMBOIO CKJIAJIOBOIO KJIITHHHUX MeMOpaH (MaJj. 7.3, 7.4), :.kupu
BXOJAATH J0 CKJIAY 3aXMCHOI MieJIiHOBOI 000JIOHKY HEPBOBUX BOJIOKOH TOIIIO.

Peszepena ¢ynryia mnosaarae B TOMY, IO JiNigu MicTATHCA B IIMTOIJIA3Mi
KJITUH y BUIVIAAl BKJIIOUEHD (HaIPUKJIA, KJIITUHU KUPOBOI TKAHUHU, HACIH-
HSI COHAIIHUKA TOII[0). 3allacu JKUPiB OprauisMu BUKOPHUCTOBYIOTH SIK Pe3ePBHi
TOKUBHI PEUOBUHU Ta SIK AyKepeso MeTaboJIiuHOI BOAMW: IIPpU OKMCHEHHiI 1 T
JKUpPiB yTBOproeThcss maiiaxke 1,1 r Boau. JKUpoOBi BKJIOUEHHS IIiABUIINYIOTH
IJIAaBYYiCTh APiOHUX OOHOKJJIITUHHUX OPraHi3MiB (HampuKaam:, Pagioasapiii, o
MEIIKAaTh Y TOBIIi BOAM).

3aBAAKHU 3amacaM JKUPY AedKi TBApUHU IPOTATOM IIEBHOT'O Yacy MOKYTH
icHyBaTu 0e3 HaIXOm:KeHHs Boau 330BHi. Hampukiazn, BepOJogu B MyCTeJIi
BUTPUMYIOTh 0e3 Bogu mo 16 mib6; Bemmeni, 6abaku Ta iHIII TBapuHM IIig dac
CILIAYKU He CIIOYKMBAIOTh BOAU IIOHAI ABAa MiCAILi.

3anacu KUPY B OPraHi3Mi MOKYTh BHUKOHYBATH H 3aXucHy QYHKYII0.
30KpeMa, BOHU 3aXHUINAOTh BHYTPIIIIHI Oprady BiJ MeXaHiYHUX YIIKOAMKEHb.
Hanpuknazn, Hupku J0guHY i CCaBIiB YKPUTI MPYKHUM SKUPOBUM IIIAPOM.
Haxkonuuyrounch y IMiAMIKIpHIN KUPOBifl KJIITKOBUHI TBApWMH — MEIIKAHIIIB
TEPUTOPi#l 3 TPOXOJIOAHUM KJIiMaToM (KUTiB, TIOJIEHIB, IIiHIBiHIB Ta iH.), :KUpU
3aXUINAIOTh OPraHisM Bin mil piskux 3MiH Temmeparypu (mennoizonayiilna
¢ynryia). Taxk, y CHHBOIO KUTA IIIap KUPY B MiAMIKipHiN KJIITKOBHHI MOXKe
nepesutryBatu 50 cm. I{a pyHKIia :KUPiB BUSHAUAETHCA IXHBOIO HU3BKOIO Te-
mIonpoBigHicTIO. Panime mMu 3ragyBaju PO 3axXMCHI BJACTUBOCTI BOCKIB,
oB’sI3aHi 3 IXHBOIO riapodobHicTIO.

BaxknuBa i peeynamopua ¢ynryia ninigis. Bu mam’araere, mo gdimigay
IPUPOY MaloTh AesAKi 0iOJIOTIYHO aKTWBHI DEYOBWHM: CTEPOIJHI TOPMOHMU,
Bitamiau rpynu D. BoHu 6epyTh y4yacTb y pPeryasdaii KUTTEBUX (QYHKITiN

optodocdaTtHa
rpyna (rigpodinbHa
ronoBka)

JTAHLIIOXOK XXUPHUX
KMCNoT (rigpodobHi
XBOCTW)

Mauan. 7.3. Bydosa ¢ocgoninidie Maan. 7.4. Posmawysanrns ocgoninioie
Y cknadi KAiMUHHOL memOpanu
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opraHiazMiB: 0OOMiHY PeUOBUH y XpeOeTHUX TBAPUH i JIOAUHU, IPOIECY JIMHIH-
HA y KOMaX TOIIIO.

} Knio4oBi Tepminm Ta noHarrsa. OpzanivHi cnonyku, maxpomonexynu, 6io-
nonimepu, monomepu, niniou.

OpraniuHi peyoBuHY — criosryKu KapOoHy 3 iHITMMY eJIeMeHTaMu, 1110
BUHUKJIY B }JKUBUX iCTOTax abo MITYYHO CUHTE30BaHi JIOANHOIO. ¥ ITUX
CIOJYKaxX KOBaJIeHTHO 3B’aA3aHi aromu KapOoHY yTBOPIOIOTH JaH-
IMIOXKKY a00 pALU Kimels (Tak 3BaHUI CKeJIeT MOJIEKYJIN).

o criagy KJIiTUH BXOAATH PidHI OpraHiuHi cmosiyKu: Jrimigu, ByrJe-
BOOU, OiJIKM, HYKJIETHOBI KMCJIOTH TOII0. BrCOKOMOJIEKYISAPHI opra-

Koporko HiuHi cIONYKU, AKi CKJIAZAIOTHCS 3 BEJINKOI KiJIBKOCTI OJHAKOBUX YN
npo pisHUX 3a XiMiuHOIO OY/IOBOIO JJAHOK (IIPOCTUX MOJIEKYJ — MOHOMEDiB),
rosioeHe Ha3WBaIOTh OiommogiMepamMu.

Jlimigu — mepeBaskHO rigpodgoOHI OpraHiuHi CIIOMYyKH, 10 HEPO3UMH-
Hi Yy BOZi, ajie POSUUHSAIOTHCA B HEMOJAPHUX PO3ZUYMHHUKAX (ecTepi,
xJopodopMmi, arteToHi Ta iH.). BigbiricTs JimigiB — e moxigHi BUIITUX
JKUPHUX KHUCJIOT, CIIUPTiB a00 ajaberimis.

Cepep simigiB po3pisdHa0OTh OPOCTi Ta cKaanHi. ITpocTi ginigu moby-
IOBaHI i3 cmosilyueHUX MisK CO00I0 BaJUINKIB JKUPHUX KUCJIOT (abo
aJbaeriiB) i cnupTiB, HAIPUKJIAL KUPU, BocKu. CKaamui mimigm —
CIIOJIYKHU, YTBOPEH1 BHACJIIIOK B3aEMOil MOJIEKYJI IIPOCTUX JiMmigiB 3
iHITUMU crIoTyKaMu (HanpuKJjam, Jimomporeigu, raikosinigm, goc-
domiminm).

JIimigyu BUKOHYIOTH Taki 6ioJyioriuni (hyHKITIi:

— eHepreTuuHy (y pas3i MOBHOTO PO3MIEIJIEHHA 1 T JKUPiB BUAIIAECTD-
ca 38,9 xkI[:x eneprii);

— OymiBesbHY, ab0 CTPYKTYPHY (BXOAATH OO CKJIAAY KJIITHHHUX
MeMOpam, 000JI0HOK HEPBOBUX BOJIOKOH TOIIO);

— pesepBHY (MOXKYTH BiIKJIaJZaTUCS PO 3a11ac);

— 3axuWCHY (3aXMCT BHYTPIITHiX OpraHiB BiJi MexaHiUHUX YIIKOX-
JKeHb, & OPraHidMy — BiJl BILIMBY PiSKUX 3MiH TeMHIepaTypu, y POCIUH
1 HaBeMHUX YJIEHNCTOHOTMX — BiJl BHAUHUX BTPAT BOJIOTHU);

— perynaAaTopHy (JMiOigHy TpMpoAy MalOTh CTEPOINHI TOPMOHU, BiTa-
minu rpynu D Ta geaki iHmi 6iosoriuHO aKTUBHI peYOBUHM).

@ 1. Yum opraHidHi crionyku Biapi3HSIIOTLCS Big HeopraHiyHux? 2. Slki Bu
\\/ 3HaeTe OCHOBHI knacu opraHidHux crionyk? 3. Lo Ttake ninian? Ski
3anutaHHa AN OCHOBHI rpynv Ninigis Bam Bigomi? 4. Ski BractuBocTi Ainigis? 5. Ski
CaMOKOHTPOJIIO  QYHKLII N1inigiB y XnBUX opraHiamax?

MomipkyiTte. Bep6awodu marwms 3HAYHI 3aNACU HUPY, WO CLY2Y€E OHcepesom Memadoriy-
HOl 800u. A0Jce 60HU MEWKAMb § CNeKOMHUX nycmeasx, 0e memnepa-
mypa 60env moxce cazamu 0o +40 °C i euwe. Cuni xumu 30e0iabuL020
MewKaomy y npoxonodnux 60dax, i 3HAUHI 3anacu NiOWKIPH020 HUDY
3axuwaoms ixHe mino 6i0 nepeoxonodxrenns. dum i0piaHIEMbCL XAPAK-
mep po3nodiny Huposux i0KIaA0eHb Y Miji Yux meapun?
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§ 8 BYTJIEBO/IU: PISHOMAHITHICTD,

e BJACTHUBOCTI TA ®YHKIIII

@ Mpurapaiite: ski opeanismu HaA3uBAIOMb ABMOMPOPHUMY MA 2eMmepOMmpPOPHUMU?
Aki epynu agmompogpie eam 8idomi?

ByrameBogu — 1e cmosiyKu, y sskux cuiBeigHomennsa C, H, O sgebinbiioro
BiATIOBiAfOTH q)?plxtlyﬂi (CH,,0),,, e n nopiBHIOE TPHOM i GiJIBLFJe. IIporee ByTJIe-
BOZM, B AKUX CIiBBiJHOIIIEHHS 3a3HAUEHUX eJIEMEeHTIiB Jelllo iHIle, a Jesdaki mic-
TATh TaK0oK aromu Hitporeny, @ocdopy uu Cyasdypy. ¥ KIiTHHAX TBApUH i
rpubiB BYTJIEBOAU MiCTAThCA y He3HaUHi KijgbKocTi (61u3bko 1 % cyxoi macwu,
y KJIiTMHaAX MeUiHKY Ta M’A3iB — 10 5 %), a B pOCIUHHUX KJIITUHAX IXHil BMicT
3HaYHO Oibinuii (1o 60—90 %).

e bypnoBa i BnactuBocTi ByrsieBoAiB. 3ajie:kKHO BiJ KiJIbKOCTi MOHOMEpiB,
1110 BXOJATH JI0 CKJIAAY MOJIEKYJI, ByTJIEBOAY MOAiISI0TH HA MOHOCAXaPUIU, OJIi-
rocaxapHu Ta IoJicaxapum.

Monocaxapudu 3pebinbmoro maroTh 3aranbHy (opmyny C H, O . Boun
MOXKYTh MicTuTu Big 3 1o 10 aromiB Kap6ony: tpiosu (3 aromu Kap6ony), Te-
Tpo3u (4), merrosu (), rekcosu (6) i Tak gaui o mexoswu (10). Y mpuponi Haiimo-
IIUPEeHiNnIi rekco3u Ta meHTO3u. lIpuKiIagamMu rekcos € IVII0K03a, (hpyKTosa
(mau. 8.1). I1i criosiyKHM HaJAaIOTh COJIOIKOT0 CMAaKy ILJIOAaM, Mey, a TJII0OK03a €
IysKe BasKJIMBOIO CKJIAJOBOIO MeTaboismy. [lo meHTo3, HallpuKJaal, HajleKaThb
pubosa i nesoxkcupub03a, 110 BXOAATH A0 CKJIAAY BiAIOBiZHO pOOHYKJIEITHOBUX
(PHEK) i mesoxcupubonykJeinopoi ([[HK) xucaor. MoHocaxapuau no6pe pos-
YNHAIOTHCA Y BOII.

Onizocaxapudu — mosiMepHi ByrieBomu, B AKkmx 2—10 MOHOCaxapuIHUX
JaHOK 3’€¢JHAHi KOBAJIEHTHUMHU (TVIIKOBUIHUMHU) 3B’sI3KaMu. 30KpeMa, auca-
XapUAM YTBOPEHi CIOJYyUYeHHAM B3aJHIIKiB IBOX MOJIEKYJ MOHOCAaXapUIiB.
IIpukmagu gucaxapumiB: MaabTO3a (COJIOMOBUM ITYKOP) — CKJIATAETHCS 3 TBOX
3aJIMIIKIB IVIFOKO3M; caxaposa (0ypsaKkoBuii a60 TPOCTUHHUH ITyKOP) — CKJIaga-
€ThCA i3 3aJUIIKIB TIIIOK03U 1 PPYKTO3U; JaKTO3a (MOJOUHUH ITYKOD) — CKJIaAa-

Mauan. 8.1. Monocaxapudu eatokosa (1) i ppyxkmosa (2): a — ximivna gopmyara;
0 — npocmoposa modesib
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€ThCA 3 TVIIOKO3U Ta TraJIaKTO3U; Tpera-
Jo3a (rpubHUM IIYKOP) — CKJIAZAETHCA
3 IBOX BaJUIIKiB TUItoK03u (MaJj. 8.2).
Bouu MaioTh coyionKuili cMak i moOpe
POBUMHAIOTHCA Y BOMI.

IHonicaxapudu — ue 6Giomosimepwu,
MOJIEKYJIApHA Maca JOesdKuX 3 HUX
MOXKe cATaTU KiIbKOX MinbioHiB. Io-
Jicaxapuau BimpisHAIOTBCA OSUH Bifn
OJHOT'0 He TLJILKY CKJIaJOM MOHOMEDIB,
a ¥ OBXKWHOIO Ta CTyIEeHEM pO3TraJy-
sKeHocTi JlaumoriB. OgHi mosicaxapu-
I CKJIATAIOTHCSA i3 3aJIMIIIKiB OZHOTO
1 TOro caMoTro MOHOCAXapumy, iHIIi —
pi3HUX.

Ilpukmagm moaicaxapumiB: KpoOxX-
MaJib, IEeJII0JI03a, TVIIKOTEeH, IeKTUH,
Jirain, xitTuH Ta iH. (Mmaa. 8.3, 8.4).
Bonu maitike He POSUMHAIOTHCA Y BOJ1
i He MaIOThb COJIOJIKOTO IIPUCMAaKY.

ByrieBogm MoOKyTBH BCTymaTu |y
3B’A30K 3 iHmmmMu conoiaykamu. Taki
! BYIJIEBOOM HA3WBAIOTH CKAAOHUMU.
Ilpukmagn: raikompoTeigu (CIONIYKHU
BYIVIEBOAIB 3 OiJkamu), IIKOJiIigu
(crrosTryKu ByTUIEBOZIIB 3 JTitTifamm).

o DyYHKUIT BYyrneBoAiB HOCUTL Pis-
HOMAaHITHi (eHepreTnuuHa, pe3epBHa, OyIiBeJbHa, TPAHCIIOPTHA, 3aXMCHA).

Enepzemuuna ¢pynruyia. Ilpu posmenserHi 1 r noricaxapunis abo osiroca-
XapuaiB Io MOHOCAXapuIiB BuAijgAeTbea 17,6 kK TenioBoi eneprii. ByryieBogu
BifirpatoTh MPOBiHY POJIbL B €HEPTeTMUYHOMY OOMiHi: BOHM 37aTHI AK [0
OKVCHEHHS, TaK i 0 PO3IIeIieHHA ¥ 0e3KUCHEeBUX yMoBax. lle HaasBuUaiiHO
BaJKJIMBO JIJIsI OPTaHi3MiB, K1 MEIIKAOTh B yMOBaxX AeimuTy KUCHIO (HAIIPU-
KJIaJ, IMapasuTy BHYTPIlIHIX opraHiB JIOAWHU i TBapuH) ab0 3a HOro MOBHOI
BificyTHOCTI (aHAepoOu, AK-OT IPiKIKI, JedAKl Bugu OaxTepiii).

Pesepena ¢pyuryia. Ilomicaxapuiu MOKYTh BiAKJIaAaTUCh Y KIITUHAX IIPO
3amac, HaWuacTillle y BUIVISAAL 3epeH. Y KJITMHAX POCJANH HAKOMUYYETHCSA
KpoxMaJb, TBapuH i rpubiB — ririkorex (MaJi. 8.3). I1i samacHi cmosiyKu € pesep-
BOM ITO;KMBHUX PEUYOBUH.

Bydisenvra (cmpyxmypra) pyHKyisa ByTJIeBOiB IIOJIATAE B TOMY, IO ITOJi-
caxapuay BXOJATH 0 CKJIay IIeBHUX CTPYKTYpP. Tak, HITPOreHOBMiCHUMU MMOJTi-
caxapuj XiTWH MiCTUTBHCSA Y 30BHIIITHBOMY CKeJIeTi YIEHNCTOHOTUX i KJIITHHHINA
cTiumi rpubiB; KJIITHHHI CTIHKY POCJIMH YTBOPEHi 3 1esso3u (MaJ. 8.4).

Ho ckyany HaAMeMOpPaHHUX CTPYKTYP KJIITUH TBapuH (TWIiKoKaJIiKey) i mpo-
KapioTiB (KJIITMHHOI CTiHKM) BXOAATH BYTJIEBOAU, IIOB’A3aHi 3 OijiKaMu Ta Jimi-
mamu. I1i cmonyKu 3a6e3meuyoTh 3’ THAHHA KJIITHH MisK c00010.

Oco0smBi cIOTyKYM BYIVIEBOAIB 3 OiiKaMu (MyKOIIOJIicaXapuan) BUKOHYIOTh
B oprafismMax xpe0eTHUX TBapHUH i JIOAUHU QYHKYII0 MaAcmuia, BXOLAUU 10
CKJIAAy PiIMHU, IIT0 3MAaIIlye CyTJIO00Bi ITOBEPXHi.

Mauan. 8.2. Tucaxapudu: 1 — manomosa;
2 — caxaposa; 3 — raxkmosa
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Mauan. 8.3. Kpoxmanv y krimunax 6yavou kapmondai (1); enikozen y kaimuHax
nevinku (2)
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Maan. 8.4. [[entonosa y ckaradi Kaimunnux cminok pocaun (1);
Ximun Yy ckaadi 306HIWHIX NOKPUBI8 useHucmoHozux (2)
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3axucna ¢pynryia. loricaxapuay meKTUHY 34aTHI 3B’I3yBaTH AeAKi TOKCH-
HU Ta PaSiOHYKJIi M, 3aI00iraoyy IOTPAILIAHHIO iX ¥ KpoB. MyKomoricaxapupg,
remapuH 3amnobirae 3ciJaHHIO KPOBi, MiABUIIYe TPOHUKHICTD CYIUH, CTiHKiCTh
opraHiamy M0 HecTaui KuCHIO (Timokcii), BIJIMBY BipyciB i TOKCUHIB, 3HUIKYE
PiBeHBb KOHIIEHTPAIlil IIYKPY Y KPOBi.

Knioyosi tepminn ta noHarra. Monocaxapudu, onizocaxapudu, nonicaxa-
puou.

ByraeBoau — 1me cnoamyku Kap6ony, 1110 31e6iab110T0 BiAOBiAAI0OTH
dopmyai (CH,0),, ne n mopisHioe TpboM i Ginbire. [leaki Byriesogu
MicTaATh Tako:k aTomu HiTporeny, @ochopy uu Cyabdypy.

3aJIeKHO BiJ KiJIbKOCTI MOHOMEPIB, IIT0 BXOLATE 10 CKJIAAY MOJIEKY.JI,

Kopotko BYIJIEBOAU TOALISIOTh HA MOHOCAXapPUI, OJirocaxapuay Ta IoJrica-
s Xapumau.
rosioBHe .
ByrieBogm MOMKYTh BCTyHATH y 3B S30K 3 IHIIMMHU CIIOJyKaMU
(raikompoTeiny — CIOJYKH BYIJIEBOIIB 3 OiaKamMm, TUIIKOJimigm —
CIIOJIYKHY BYTJIEBOZIB 3 Jimigamm).
dyHKIII ByIJIeBOiB: eHepreTuuHa, pPe3epBHA, OyAiBesbHa (CTPYK-
TypHa), TPAHCIIOPTHA i 3axXuCHA.
1. Ski pe4oBuHU BiAHOCSIT A0 BYr/eBoAiB? 2. Ski BU 3HAETE€ OCHOBHI
knacu ByrneBoaiB? Ski ixHi BnactuBocTi? 3. SKi ByrnieBoau Ha3uBatoTh
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BanutaHHa gna  npoctuMu, a ski — ckaaaHumMn? 4. Slki OCHOBHI QYHKLII BYr/ieBOAIB B

CaMOKOHTPOJIID ~ OpraHiamax pisHux ictor? 5. LLjo cnifibHOro y @isnko-xiMi4H1UX Baac-
TUBOCTSIX | YHKUISIX BYrJIEBOAIB | NiMigiB 1@ YUM BIAPISHSAIOTLCS L
Crosnaykmn?

Momipkyite. Yomy napasumu 6HympiuLHix opearie meapuH i 100UHU Lacmo 3anacarnms

8eNUKY KiAbKicmb ejikozeHy, HA Bi0MiHY 810 mux, AKi MeuKawomsv Ha
nokpusax xas3aina?

§ 90 BIJIKH: BYJOBA TA BJIACTHBOCTI

) Mpurapaiite: npuxaadu maxKpomosexyr, MoHoMepi6 i Oiononimepie? Awxa ponv 6i-

Ki6 y scummi opzarnizmie? Axuil xXimivHuil ckaad zemoen00iny i pep-
Mmenmis, axi ixHi QyHKYii?

Cepen opramiuHMX CIOJIYK OiJIKK BifirparmThb IIPOBiAHY poJb. BoHU yacTo
IepeBakaioTh Y KJIITUHAX i B KiJIbKiCHOMY BiJTHOITIEHHI: TPUMipOM, ¥ KJIITUHAX
TBApPUH CTaHOBJIATEL 10 40—50 % cyxoi macu, a pocaus — 10 20—35 %.

e BynoBa 0inkiB. Bijiku — BUCOKOMOJIEKYJIAPHI HiITpOreHoBMicHi Giomoime-
pu, MOHOMEPaAMHU AKHUX € 3aJUIIKKA aMiHOKUCIOT. AMiHOKHCJIOTHY — IIe OpraHiu-
Hi KMCJIOTH, 10 MiCTATH aminozpyny (—NH,), Akiii npuTamMaHHi JTyKHi BiacTu-
BocTi, Ta kapbokcunvHy epyny (—COOH) 3 KHCIOTHMMU BJIACTUBOCTAMU.
IIi rpymnu, gk i arom Iigporeny, 3B’a3aHi 3 ogHuM i TuM camum aromom Kap-
GoHy. € y cKJIaAi aMiHOKMCIOT i crenudivHi AJIA KOMKHOL 3 HUX YaCTHHU. 1X
HasmBawTh padukaramu (R-rpynamu). 3aranbHa OpMYysia aMiHOKUCIOTHA MA€E
BUTJISAT:
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i
NH, - C - COOH
R

3arajioMm y TKaHMHAX JKUBUX icTOT Tpamiserbes moHan 100 aminokucior,
aJie 10 cKJiagy OinKiB BxomaTh aurie 20 ocHoBHUX, AKi 3ycTpiuaoThCca MaiiiKe
B ycix 6inkax. Kpim Toro, HeocHosHi amiHOKUCIOMU, KOHCHA 3 AKUX — NOXiOHaA
00Hi€T 3 0CHOBHUX, € KOMIIOHEHTaMH JIAIIIE OKPEMUX THUIIiB OiJIKiB.

Hanpuknan, 6inok konareH, sikuii BXoAUTb A0 CKaaay Crosy4HOi TKaHUHU, Mic-
TUTb TiAPOKCUIPOJIIH (MOXiAHY aMiHOKUCIOTY MPOJIiHY); Y NPOoTPOMOIHI (0aHOMY 3
6inkiB, sIKi BiANoBinatoTh 3a NpoLec 3ciaaHHs KPpOoBi) 3HaraeHo kapOoKCUriyTamMiHo-
BY KMCIOTY (NOXigHY r71yTaMiHOBOI KUC/10TK) TOLLO.

Y rabauii 9.1 (c. 52) HaBeeHO IIOBHI Ta CKOPOUEHi Ha3BU OCHOBHUX aMiHO-
KucJyoT. PidHi kombinaiii aurmre 20 aMiHOKMCJIOT 3a0€31eUy0Th HECKiHUeHHY
pisHOMAaHITHiCTEH 0iIKOBUX MOJEKYJ (YMCJIO0 MOMKJIMBUX BapiaHTiB — GJIM3BKO
2 - 10'8). Boxpema, B OpraHisMi JIOAUHY TPAILIAETLCA IOHAJ, 5 MJIH TUIIB 6iJ-
KOBUX MoOJIeKyJ. MoJeKyaa KOMKHOTO IIeBHOTO 0iJiKa XapaKTepusyeThCs
crienu(MiYHIME CKJIAJOM 1 IOCJIiIOBHICTIO aMiHOKHCJIOTHUX B3aJIMMIKIiB, AKi
HAJaIOTh 171 HEMOBTOPHUX (PYHKI[IOHAJHHUX BJIACTUBOCTEM.

IcuyroTs pisHi kKIacudirkaiii amiHokMcIOT. 30KpeMa, aMiHOKMCJIOTH IOMi-
JISIOTH HA 3aMiHHI Ta He3aMiHHI. 3aMiHHI AMIHOKUCIOMU OPTaHIiZMY JIIOAUHUA
i TBapuH 3maTHiI CHHTE3yBaTHCS 3 IPOAYKTiIB 0OMiHY peuoBuH. HaromicTsb,
He3aMiHHI AaMiHOKUCIOMU B OpTaHidMaXx JIIOAWHU i TBAPUH He YTBOPIOIOTHCS,
a HAAXOIATH pa3oM 3 ikero. Ili aMiHOKMCJIOTH CHHTE3YIOTh POCJIWHU, I'DU-
6u, OGakrepii. Bimxu, AKi MmicTATh yci HesaMiHHI aMiHOKHCJIOTH, Has3MUBa-
I0Th NOBHOUIHHUMU, Ha BiAMiHY BiJ Heno6HOUiHHUX, IO CKJALy SAKUX HE
BXOAATH OKpeMi HedaMinHi amMiHoKucaoTru. Cirif 3asHauUTH, 10 AJISA PisHUX
BUIIB TBApUH i JoAWHN HaOip He3aMiHHHNX aMiHOKHCJIOT HEOJHaKOBUM, IO
TOTO K BiH MOJKe 3MiHIOBaTHcA 3 BikoMm. HampukJiaz, aprinia abo rictugua —
3aMiHHI IJIg JopocauXx i HesaMiHHI gyisa miteir. BigcyTHicTs a00 HecTaua omHiel
Yd KiJIbKOX He3aMiHHMX aMiHOKHCJIOT CIPUYMHSAIOTHL HETaTUBHUI OaJjiaHC
Hirporeny B opraniami, mopyiieHnusa 6iocuuTesy 6i/1KiB, raJIbMyBaHHSI POCTY i
PO3BUTKY.

3aJUIIKY MOJIEKYJ aMiHOKMCJIOT y CKJIami OiMKiB cmosydueHi mMikK coboro
MiIlTHMM KOBAJIEHTHUM 3B’sI3KOM, AKUI BUHUKAE Mi’K KapOOKCUJIBLHOIO IPYIIOI0
omHiei amiHOKMCcJOTH Ta amMiHOrpymoro iHmmoi. Ileit Tun 3B’A3Ky Ha3MBaIOTh
nenmudnum (Bimg rpei. nenmoc — 3BapeHUii). 3aBOAKU TaKOMY MiITHOMY
3B’A3KY YTBOPIOETHCS CIOJIYKa, KA CKJAJAEThCA i3 3aJUINKIB ABOX aMiHO-
Kucaor — aumentua. CTPpyKTypH, AKi CKJIamaroThbcA 3 BEJIUKOI KiJBKOCTL
3ajaumikiB aminoxkucaor (Big 6—10 mo mexkinbKOX HOecATKiB), HaJeKaThb M0
moJrinenTuAiB (IENTUIHUN 3B’I30K IIO3HAUEHO KOJIbOPOM):

NH, ~ CH - CO SNH - CH -~ CO=NH - CH - COOH...
Rl R2 R3

ITosinmenTuau 3 BUCOKOIO MOJIEKYIAPHOIO Macoro (Bix 6000 10 KiTbKOX MiJb-
oHiB) Ha3uBalOTh OiaKamMu. BoHU cKJamaioThCA 3 OMHOT0 a00 AeKiJbKOX II0-
JINeNTUIHUX JAHITIOTIB i MOMKYTh MiCTUTHU 10 KiTbKOX TUCAY aMiHOKUCJIIOTHUX
3aJINIIKIB.
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Tabruus 9.1
Ha3zBu 0CHOBHMX aMiHOKHMCJIOT Ta iIXHi CKOPOUeHi Mo3HaYeHHA
Hasea amiHOkucnoTun CkopoueHa Ha3Ba

AnaHiH Ana
ApriHiH Apr
AcnapariH AcH
AcnapariHoBa kucnoTta Acn
Banin Ban
FictnavH lc

MiunH i

nytamiH nH

[nmytamiHoBa knucnota My

I3onenunH Ine

JlenunH Jlen
Ni3vH Nni3

MeTioHiH Met
MponiH Mpo
CepuH Cep
TuposunH Tup
TpeoHiH Tpe
TpuntodaH Tpun
®deHinanaHiH deH
LUncrein Unc

HasBa amiHokuci0Ty 4acTo Binobpaxae Ha3By cybcTparty, 3 skoro ii 6ys1o0 Buai-
71eHo, abo rneBHi BNacTuBOCTI Ta iH. Hanpuknaz, acnapariH BriepLue BUSIBJIEHO B
pocCIvHI acnaparyci (Xxosi040K), miuvH Ha3BaHO 3aBAsSKY COJ104KOMY rnpucmMacy (Big
rpew. rmikoc — CO/104KNIN).

e PiBHi npocTopoBoI opraHisau,ii 6inikie. Bizomo yoTrpu piBHI IPOCTOPOBOL
oprauisarii, abo Korgopmauyii, 6iIKiB: TepBUHHNI, BTOPUHHUH, TPDETUHHUH i
yeTBepTUHHHIHI (MaJ. 9.1).

Ilepsunny cmpyxmypy 6inkié BusHAUae IIeBHA IIOCJiTOBHICTH aMiHOKUC-
JIOTHUX 3aJUIIKiB, 3’¢IHAHUX 3a JOIIOMOIOIO MeNTuIHUX 3B’a3KiB. Came mep-
BUHHA CTPYKTypa i BU3HAUa€ BJIACTUBOCTI Ta PyHKIIT Tiel um iHImoi 6i1KoBoO1
moJseKyJsin. YacTo MosieKysa O6iJiKa y BUIVIAII TaKOTOo JIaHIIOTa He IIPUAaTHA 10
BUKOHAHHSA CBOTO ITpU3HaUeHHA. [[J1s 1Iboro BOHA, HAIPUKJIAL, MAE TOBHICTIO
a60 4aCTKOBO BaKPYTUTHCHA Y CIIipasib, TOOTO HAOYTH 6MOPUHHOL cmpYyKmypu
3aBASKY BOOHEeBUM 3B’ a3kaM. Taki 3B sa3KM BUHUKAIOTE MidK aromamu I'igpo-
reny NH-rpynu oxguoro BuTka cuipasti ra Oxkcureny CO-rpymnu iHIITIOTO BUTKA
cripaJyi. Xoua 11i 3B’ A3K 1 3HAUHO CJIAOIII 3a IENITUAHI, OJHAK pPa3oM BOHU (op-
MYIOTb JIOCUTHb MIiIlTHY CTPYKTYPY.
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Mauan. 9.1. Pieri npocmopogoi opzarnisauyii 6iakosux monexyn: 1 — nepeunHuil;
2 — emopuHHUil; 3 — mpemuHHuil; 4 — uemeepmurHUil

Tpemunna cmpykmypa 3yMOBJIeHa
3IATHICTIO MOJIIIIENITUAHOI CITipaJii 3aKpy-
YyBaTUCA IEBHUM YMHOM Yy TPYIKY, a00 2710-
0yay, 3aBOAKU 3B’sI3KaM, SAKi BUHUKAIOTh
MisK 3aJIMIIKaAMP aMiHOKWCJIOTU ITHMCTEIHY
(rax 3BaHi mucynbdinui 3B’aA3km). IligTpny-
MaHHA TPETUHHOI CTPYKTypu 3abesme-
uyloTh TiApodo6Hi, eJeKTpocTaTudHi Ta
iHmIi B3aemopii, a TaKoK BOOHEBi 3B’SIBKU
(mau. 9.2). I'inpodo6Hi B3aemozii — e cuau
TIKIHHA MidK HEIOJSIPHUMU MOJIEKYJIaMU
a00 Mi'K HENOoJAPDHUMU AiNAHKAMU MOJIe-
KyJI y BomHOMY cepemoBuimi. I'impogo0mi
3aJUMIKYA YCAKUX aMiHOKUCJIOT y BOLHOMY
pPO3uUmMHi 30JIMIKYIOTHCSA, HAUE «3JIUIAIOTh-
cs», Ta CTabiIi3yIoTh CTPYKTYPY OijIKa.

EnexTpocraTnuHi 3B’A3KM BUHUKAIOTH
Mi’K HETaTHMBHO Ta ITO3UTUBHO 3aPAIKEHUMU
paauKagaMu 3aJINIITKAMU aMiHOKWCJIOT.

YemeepmunHha cmpykmypa GinKiB BU-
HUKAa€E, KOJIU 00’ THYIOThCA KiJIbKa IrI100yJI.
Hampuraan, Mmojsexkyia reMoryiodbiHy ckJa-
IaEThCA 3 UYOTHPHOX BAJUIIKIB MOJEKYJ
6irka MioryoGimy.

3aJie;KHO Bif XiMiuHOro CKJamy OinKu
MOAiIAI0Th Ha MpPocTi Ta ckaamui. IIpocri,

Maan. 9.2. 38’a3ku, aki niompumy-

omv KOH@opmauii 0inK080L MmoJe-

kyau: 1 — eodnesi; 2 — ducynvioni;

3 — llonHi 83a€M00ii; 4 — 2i0pohoOHi
63a€M00il
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Mauan. 9.3. Jlenamypauis (2 ) ma penamypauis (4) 6i1K0801 moseKyLu:
1, 5 — akxmueHi monexkyau 6inka; 3 — HEAKMUBHA MOJLeKYLA OilKa

abo npomeinu, CKJIaalOTHCA JIUITEe 3 aMiHOKUCJIOTHUX 3aJIUINKIB, a CKJIaIHi,
abo npomeidu, y MOJIEKyJIaX MiCTATH TaKOXK HEOiJIKOBI KOMIIOHEHTH — 3a-
JUMIKU opTo(dochaTHOI Ta HYKJIEIHOBUX KUCJIOT, BYIJIEBOIiB, JimimiB, aToMu
Depymy, llunky, Kynpywmy Toro. Ckiaanui 611K Ha3UBAIOTH 2/likonpomeioamu
(cmoryKu 3 ByTJIeBoaMu), Jinonpomeidamu (3 Jimigamm), HyKaeonpomeidamu
(3 HYKJIeIHOBMMHN KMHCJOTaMI) ToImo. bBarato 0ijlkiB yTBOPIOIOTH CKJIaTHi
KOMILJIEKCH 3 IIirMeHTaMu — 3a0apBJIeHMMHN Yy PisHi KOJLOPH OpraHiuHMMN
CIIOJTYKaMMU.

e BnactueocTi Oinkie. dyHKIioHanbHI BaacTUBOCTI GiKiB 3ymMoBiIeHi
iXHiM aMiHOKHCJIOTHUM CKJIAJOM i IIPOCTOPOBOIO CTPYKTYPOI0. 3a (popMOIo
MOJIEKYJI PO3Pi3HAIOTL QiOpurapHi (HUTKONOAiIOHI) Ta 2n100ysapri (KRyasacTi)
Oinxku. PibpuaapHi OiAKM 3a3BuUUYail HEPO3UMHHI y BOAI I BUKOHYIOTh
CTPYKTYPHY (HAaIpUKJIal, KEPpaTUH BXOAUTH 0 CKJIAAy BOJOCCA JIOAUHU ab0
mepcTi TBapumH) abo pyxoBy (M’aA30Bi Oinkm) ¢pyukIiii. HaromicTs rimo0y-
AApHiI OiMKM 37e0iJBIITOr0 BOAOPO3YMHHI Ta BUKOHYIOTH iHINI (PYHKITII:
HAIIPUKJIAJ, reMoryiobiH 3abe3meuye TPaHCHOPT rasiB, MENCUH — PO3IIeln-
JeHHA OinkiB 1xKi, imyHormoOyainum (amTuTrinma) — saxucHy. I[JoOyaapHi
0iJIKM MeHII CTiiKi (mpuragaiiTe 3 BJaCHOTO JOCBiy: 0iJIOK KypAUYUX SEIb
HaBiTH 32 HE3HAUHOT'O HiABUINEHHSI TeEMIEePaTy P JeTKO 3MiHIOE CBOIO CTPYK-
TYDY).

OpmHa 3 OCHOBHUX BJIACTUBOCTEH 0iJIKiB — IXHs 34aTHICTD IIi ] BIIJINBOM Pi3HUX
YMHHUKIB (i KOHIIEHTPOBAHUX KUCJOT i JIYriB, BasKKMX METAJIiB, BUCOKOI
TEeMIIepaTypPHu TOII0) 3MiHIOBAaT! CBOIO CTPYKTYPY i BaactuBocTi. IIporec mopy-
IIeHHS IPUPOAHOL CTPYKTYPHU OiIKiB, KU CYIIPOBOLKYETHCSI POSTOPTAHHIM
6inKoBOI MosIeKyJu Oe3 3MiHU Ii IEPBUHHOI CTPYKTYPH, HA3UBAIOTH deHamy-
payiero (man. 9.3). 3mebinbiroro aeHarypaliig HeobopoTHa. AJje SAKIIO Ha
TOYaTKOBUX CTAiAX AeHATypallil IPpUIIUHAETHCA Aid YMHHUKIB, 110 IIPU3BEIN
o Hei, 01JIOK MOKe BiJHOBUTHU CBi#l mouaTkoBuii crtaH. Ile sBuIlle Ha3MBAIOTH
pernamypayieto. Y }KUBUX OPTaHi3MiB 000pOTHA JeHaTypallid 4acTo 0B’ sA3aHA
3 BUKOHAHHSM II€BHUX (PYHKIIiII OlJIKOBMMHU MOJIEKyJIaMu: 3a0e3ledeHHIM
pyXiB, mepenavelo A0 KJIITUHU CUTHAJIB 3 HABKOJIMIITHBOT'O CEPEIOBUIIA, IIPU-
CKOpeHHsM Oioximiunmx peakiiiii Tormo. HeoGopoTHuil mpoiiec pyiHYBaHHS
IIepBUHHOL CTPYKTYPU GiIKiB HABUBAIOTEH deCcmMpPYyKyicto.

KnioyoBi Tepminm ta noustrsa. Binku, noninenmudu, denamypauyis, pena-
mypayia, decmpyryis.
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Binku — BuCOKOMOJIEKYIAPHI GiomosiMepu, MOHOMEPaMU AKUX €
3aJIUINTKU aMiHOKHMCJOT. J[BaAIATh OCHOBHUX aMiHOKWCJIOT
MOJKYTb CHOJIyYaTUCSA MiK CO00I0 Y PiSHUX ITOETHAHHAX 3a JOIIO-
MOT'0I0 0COOJIMBOTO TUIY KOBAJIEHTHOTO (IIETITUHOTO) 3B’ I3KY.

HumnenTtun cKIafgaeThbecA i3 3aJUIIKIB ABOX aMiHOKMCJIOT, IIOJIiNen-
TuA — i3 3aaumiKis Big 6—10 10 KiTbKOX AECATKIB aMiHOKMCJIOT; IOJIi-
HenTUAY 3 MOJEKYJIIPHOIO Macoio mouas 6000 HasuBalOTEL OiIKaMM.
Bigomo woTupu piBHI IpocTOpoBOl opraxisarii 6iJIKiB: IepBUHHNIA,
BTOPUHHUM, TPETUHHUI i yeTBepTMHHUU. lIepBUHHY CTPYKTYpPY

L . . . . . Koportko
61JIR1B BHU3Ha4Ya€ IeBHa IIOCJI1A0BHICTh PI13HMUX THUIIIB aM1HOKMCJIOT- l'lpO
HUX 3aJUIIKiB. BropuHHA CTPYKTypa XapaKTepU3yeETbCA TUM, IO B oaHe

0iTKOBa MOJIEKYJIa TIOBHICTIO 00 YaCTKOBO 3aKPYUYYETHCA B CITipaJIb
3aBIOAKYM BOJNHEBUM 3B sI3KaM, SKi BHHUKAIOTL MiXK aromMaMu
Tigporeny NH-rpynu oguoro Butka cmipadti Ta Oxkcureny CO-rpymnu
immoro. TpeTuHHA CTPYKTypa YacTo HAraaye rpyaky (Tyiodymay) Ta
icuye BaBOAKM AuUCYAb(GIZHMM Ta IiHIIEM THUIaM 3B’ A3KiB.
YeTBepTUHHA CTPYKTYpa BUHUKAE IIJIAXOM 00’€THAHHS pPasoM
KimbKOX To0yJi; ii 3a0esmeuyioTh rigpodo0Hi, eleKkTpocTaTUyHi,
BOJHEBi Ta iHImi 3B’ A3KH.

IIpocri 6inku, abo TpoTeiHu, CKIALAIOTHCS JIUIINE 3 AMiHOKHCIOT-
HUX 3aJIAINKiB, a CKJaaHi, a00 IpoTeigu, y CBOEMY CKJali MaloTh
TAKOK CIOJIYKH 1HITIOI IPUPOIU.

Binku s3matHi g0 meHarypaiii Ta peHarypaiiii (3MiHu Ta BiZHOB-
JIeHHs cBoei cTpyKTypu). HeoGopoTHUII ITpolec pyHHyBaHHA IIep-
BUHHOI CTPYKTYpPHU OiJIKiB Ha3MBaIOTh NECTPYKIi€IO0.

Z

2 1. HYka 6ynoBa amMiHOKMC/IOT, roainentugiB Ta 6iikiB? 2. Ski amiHO-

KUC/IOTU Ha3UBaKThb 3aMiHHUMU Ta HE3aMiHHUMNU? 3. SIK aMiHOKUCI0TH
BanutavHs Ana  CrioJsy4aloTbCs B riojinentuaHui naduior? 4. Ski 6inky BigHOCSATb A0
CaMOKOHTPO/I0  MPOCTUX, a ki — A0 CKAaaHux? S. 5ki € piBHi MPOCTOPOBOI OpraHisauii
6inkiB? 6. Ski BnacTtuBOCTI nputamaHHi 6inkam? 7. 5k BnactuBocCTi Oi-
KiB 3a/1exaTb Bifl iXHbOI MPOCTOPOBOI CTRPYKTYPU?

Mowmipkyite. 1. IIo cniavHozo ma 8i0MiHH020 6 npoyecax Oenamypayii ma decmpyruyii?
2. Aky poav y scummi opzanizmie eidiecpae 30amuicmev moaexys 6inkie 0o
denamypauii? 3. Yomy eidcymuicmo 6 iici 0inKie MEaAPUHH020 NOX00HCEHH
HezamueHOo 8NAUBAE HA HUMMEDIANbHICMb 0p2aAHi3MY LI00UHU?

§ 10 e O®YHKIII BLIIKIB

) Mpurapaiite: wo 6u 3Haeme npo opzarenu, eHOOCNEPM, XPDOMOCOMU, AHMUMILA MA
anmuzenu? IlJo maxe kamionu ma anionu? Axi cnoayxu eidHocamb
0o enikonpomeidie? Aki kaimunu Haxexcams 00 eykapiomuyHux?

Bu B:ke 3HaeTe, HACKiIbKY Pi3BHOMaHITHUMU MOYKYTh Oy TH 0iJIKOBI MOJIEKYJIH.
A pisHOMaHITHiCTH GiTKOBUX MOJIEKYJ, V CBOIO Uepr'y, BU3HAUA€E Pi3HOMAHIT-
HiCTh iIXHIX QYHKITIHA.

e ByniesenbHa, a00 CTPYKTYpHa, PYHKLIA morsArae B TOMY, 10 GiJIKK € CKJIa-
IOBUM KOMIIOHEHTOM KJITMHHUX MeMOpaH. 3 Oi/IKiB CKJIafaoThecA CTPYKTYPHU
cKeJieTa KJIITUH (MiKPOTPYOOUKY i MiKDOHUTKM), K1 3aKPIIJIIOIOTH Y IEBHOMY
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1 2

Maun. 10.1. Cmpyxkmypu, 0o cknady axux exodumy 0inok: 1 — 6opidku nepa nmaxa;
2 — kpo6’anuil 3zycmox (mpomo6); 3 — nagymurus; 4 — 6onoccs A00UHU

IMOJIOKEHHI opraueiu ado K 3a0e3I1euyioTh IXHE IepecyBaHHA M0 KJIiTuHi. Bij-
KU TaKOYK BXOAATH O CKJIaAy pruOOCOM, XPOMOCOM Ta MaiKe yCix iHIIMMX KJIi-
TUHHUX CTPYKTYP.

T'oloBHUM KOMIIOHEHTOM XPAIIiB i CYX0KUIKIB € IPYsKHUH 1 MimHMi 610K
KoJjiareH. BosiokHa 11b0ro 0iJIKa € 1 B iHIMUX PisHOBUAAX TKAHWUH BHYTPIIITHBOTO
cepenoBuinia. EjacTuH, 110 MicTHUTbCA y 3B’A3KaX, MAa€ 3JaTHICTHL PO3TATY-
BaTHCA; NPYKHOCTI KicTKaMm Hazae 60ij0oK KosareH. KeparuH, sk BaM Bizomo,
BXOIUTD JI0 CKJIAAy TAKMX YTBOPiB XpebeTHUX TBApPUH, AK Kirrti, mirTi, poru,
KomuTa, A3b00M, BOJIOCCH, TOJKM TOIO. ['0JIOBHUM KOMIIOHEHTOM ITIOBKOBUX
HUTOK i maByTUHHSA cayrye 6imok ¢piopoin (mai. 10.1).

e EHepreTnyHa dyHKUia GiIKiB mossATrae B TOMY, IO 3a IIOBHOT'O POB3IIEI-
nenHdA 1 r 6iKiB v cepegaboMy BUBLIbHAETHCA 17,2 K ]I[2x eHeprii.

e 3axucHa pyHkuisa 0inkiB. CTpyKTypH, 10 CKJIANY SKUX BXOAATH OLJIKY (30B-
HINTHIN CKeJIeT YJIeHHUCTOHOTUX, KiCTKU, XPSAIOBi yTBOPHU), 3a1100irafoTh YIIIKO-
I:KEeHHIO KJIITUH, OPraHiB I opraHismy B mijiomy. Biiku 3axuInaoTs opraHisMu
BiT IPOHMKHEHHS 330BHI CTOPOHHIX CHOJYK i XBOPOOOTBOPHUX MiKpOOp-
raHismiB. ImyHormo0yxiau (a6o anmumina) xpebeTHUX TBAPUH — CIIEI[iajiso-
BaHi 0iJIKM, 3maTHI «po3MizHaBaTH» Ta 3HEIKOIKyBaTH OaKTepii, Bipycu Ta
igmIi — anmuzernu. Ile crioyku, AKi opraHisam cupuiiMae AK Uy:KOpigHi i 3y-
MOBJIIOIOTh chernudiuny iMyHHY BiAmoBigb. IMyHOrIOOyJIiHAM TpuUTaMaHHA
cuenu@ivHicTh — IeBHE aHTUTIJIO YTBOPIOETHCA Y BiATIOBi AL HA HAAXOMKEHHS B
opraHism Toro um iHimoro antureny. Iarepdepon — e 6iJIOK, AKUN TPUTHIUYE
po3MHOKeHHsA BipyciB. Ha 1ioro ocHOBi cTBOpeHO JiKyBaJIbHI HIPOTUBipyCHI
npenapaTtu. Bisku KpoBi (npuzadaiime, axi) 6epyTh y4acThb y mpoilecax ii sci-
IaHHS Ta YTBOPEHHS TPOMOiB, 3amobiraroun KpoOBOBTpaTaM HPH YIIKOMMKEHHL
CTiHOK KPOBOHOCHUX CYAWH. 3aXWCHY (PYHKI[iI0 MOKYTb BUKOHYBATU AEAKi
(hepmMenTH, HATIPUKJIAL Ji30MHUM, AKUN MiCTUTHCA y CJIUHI, CAU30BUX 000JIOH-
Kax, CIiBHil pifuHi Ta SHEITKOIKY€E PI3BHNX XBOPOOOTBOPHUX areHTiB.

e CurHanbHa dyHKLUiA 6iiKiB mossgrae B TOMYy, I1I0 OKpeMi CKJIagHi GiIKMT
(rikompoTeiny) KIITHHHUX MeMOpaH 3JaTHI «posmisHaBaTu» cuernudivxi xi-
MiUHi CIOJYKY 1 IeBHUM YMHOM Ha HUX pearyBaTu. 3B’A3yi0un ix a60 3MiHI00-
YU CBOIO CTPYKTYPY, BOHU TUM CAMUM MepeIatoTh CUTHAJIY PO I1i PEYOBUHY HA
iHII ginaHKY MeMOpaHu abo BcepenuHy KJaiTuHU. Ila dyuKIisa 6inkiB 3a6e3-
Ievyye BasKJIMBY BJIACTUBICTH KJIITHH — IIOAPABJINBICTD.

e CkopouyBanbHa, abo pyxoBa, yHkuiga. Heaxi Ginxu 3a6e3MedyoTh
3IATHICTD KJIITHUH, TKAHUH UM ITiJIOTO OpraHiamMy 3MiHoBaTH (DOPMY, PYXaTHUCh.
Hanpurnaaz, 611K aKkTHH 1 Mi03UH, IKi BXOIATH [0 CKJIAAy M SI30BUX KJITUH,
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3a0e31euy0Th 1XHIO 3/JaTHICTh I0 CKOPOUYeHHA. BiJIOK TyOyIiH BXOAWTH IO CKJa-
Iy MiKpPOTPYOOUOK, MXKT'YTUKIB i BiIOK KJIITUH eyKapioTiB.

e PesepeHa pyHKkuiq. [lesaki 6ikum, AKi BiIKIaJaI0THCS IIPO 3aIiac, MOKYTh
CJIyT'yBaTH 3aIIacOM MOKMBHUX PEUOBUH AJis oprauismy. Tak, 6iJKu BigKIaga-
I0ThCA PO 3aIllac B AUINEKJITHHAX TBaApPUH, KJIITUHAX eHJocIepMy pocanH. 11i
0iJIKM 3apPOJIOK CIIOJKMBAE HA IEPIITUX eTanax CBOr0 PO3BUTKY.

¢ [I1e ogHa 3 ocHOBHUX (PYHKILiM OiIKiB — TPpaHcnopTHa. [Ipuranaiite, remo-
rixo0iH Ta iHimi momibHiI M0 HBOro 3abapBiieHi CIIONYKM — AUXAJbHI IirMeHTH
KPOBI JIIOAMHY i 6araTOKIITHHHNX TBApUH. IXHI MOJIEKY/IHU 3aTHI yTBOPIOBATH
HeCTifiKi CIIoOJIyKM 3 KMcHeM ab0 BYIVIEKHCJIUM Ia30M i 3aBAAKU PYyXy KPOBIi Ta
iHIUX PiAWH OpraHidMiB TpaHCHOPTYBATU Ili PEUYOBUHU, 3a0e3ME€UYIOUN TIPO-
Iecyu KJIITUHHOTO Ta TKAHWHHOTO TUXaHHS.

Kpim Toro, remorsiobin rae samory 36epiratu peseps OKcureHy B opraHismi y
3B’sizaHOMY cTaHi. Ile Mae BarKJIMBe 3HAUEHH JJIA TBAPUH — MEIITKAaHI[iB 6araTux
Ha OpPraHiKy BOJOWM 3a YMOB Me(iIIuTy KUCHIO (JINYMHKKU KOMAapiB-AepryHiB —
MOTHJIb, MAJIOIEeTUHKOBI YepBU — TPYOOUHUKH TOIIIO).

TpamcnopTHi 0iIKM IIePeHOCATD JiIigu, IIT0 CUHTE3YIOThCSI Ha MeMOpaHax
€HI0IIJIa3MaTUYHOIL CiTKH, M0 iHITuX oprames. Biiku, BOyJoBaHi B II1a3MaTUYHY
MeMOpaHy, 3a0e31Meuy0Th TPAHCIIOPT PEUYOBUH Y KJIITHHY Ta 3 KJIITUHY Ha30BHi.

e DYHKLiA NPOTUCTOSIHHSA HECNPUATIUBUM TemMnepaTtypam. ¥ miasmi Kpo-
Bi meaxkux pub micTaATbcA OiIKH;, 10 3amobiraroTs i1 3aMep3aHHIO B yMOBax
HUBbKUX TeMmIieparyp. HaromicTh, B opraHidamiB, AKi MeIIKAOTh y TapAunx
IKepesax, € 0iJIKM, 10 He JeHaTyPYIOTh HaBiTh 3a Temueparypu +50...90 °C.

e Bararo 0inKiB BHKOHYIOTH PErynsatopHy ¢yHkuilo. BinkoBy mpuponmy
MaTh IIEBHI TOPMOHU Ta HEMPOTOPMOHU, AKi PEryJIlol0Th aKTUBHICTH OOMiHY
PEYOBUH, IIPOIIECH POCTY i POBBUTKY OPraHidMiB (HaIpuKJIal, TOPMOH POCTY).

e KaTanitnyHa ¢yHKuia npuTamarHa oco0nuBuM OinkaM — ¢hepmenmam,
abo en3umam, 1110 BILIMBAIOTH Ha mepedir 6ioximiunmx peakiriti. Karamis (Big
rpell. KamaJais — IPpUIINHeHHA) — 3MiHa IITBUIKOCTI Iepebiry XiMiuHux peaxitii
mifg giero meBHUX XiMiuHUX crosyK. KatamiTuuny GyHKILiII0 B 2KUBUX OpPraHis-
Max — 6iokamania — 3aiticHI0I0TE pepmenTu (Mas. 10.2).

DepmeHTH OYBAIOTH IPOCTUMY Ta CKIagHUMU. IIpocmi pepmenmu — 1e 6is-
KOBi MoJieKyau (IIeIICHH, TPUIICKUH TOII0), IKi CKJIATAI0ThCA JIUIITe 3 aMiHOKIC-

Mauan. 10.2. Dyuruyii pepmenmis. I. Pepmenm (1) mumuacogo cnoiyiacmscs 3 peiosu-

Hoto (2) i 3a0e3neuye ii poswenaennsa Ha npocmiwi cnoayxu (3). II. Pepmenm (1)

6cmynae y mumiacosuil komnJaekc i3 0goma moaekyaamu (3) i 3abesnevye ixHi0 peak-

yiro 3 ymeopenuam ckaadniuoi pewosunu (4 ). ITicasa pearxyii cmpyxmypa gepmenmy
He 3minioembesa (5) i 6iH comosuil 3abe3neuysamu HO8i peaKyil
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JIOTHUX 3aJUIKiB. CKAA0HI hepmenmu, KpiM 6GiTKOBOI YaCTUHU, MiCTATH II1e i
He01JIIKOBY, AKY Ha3UBaIOTh Koghaxmopom. KopakTopamm MOKyTH OyTH HEOD-
raHiuHi KaTioHM abo aHiOHM, a TAaKOYK OpraHiuHiI peuyoBUHU (KOodepmenmu),
HaIIpuKJIa[ IMoXigHi BiTamMiHiB. BiJIKOBHiT KOMIOHEHT CKJIATHUX (hepMeHTiB
BU3HAYaE, IKYy caMe peaKI[il0 KaTaJjidye HeBHUN CKJIATHUUN (epmeHT. Ale
AKTUBHICTH CKJAAHUX (DEPMEHTIB IPOABJAETHCA JIUIIIE TOMi, KOJU OiJKOBa
yacTrHA (PEePMEHTY CIOJTyUYaEThCA 3 HeO1TKOBOIO.

Karanitnuna akTuBHICTH (DepMEHTY 3yMOBJIEHA HE BCi€I0 MOT'O MOJIEKYJIOIO,
a suie i1 HeBeJIMKOIO AiNAHKOI — aKmuéHum yenmpom. Vioro mpocToposa
CTPYKTypa BinmoBimae ximiuHiii OymoBi peuoBUH, AKi BCTYIIAlOTh y pPeakIliio.
AKTUBHUH LIEHTD BiANOBiZlae 3a MpUeTHAHHA Ta IEPETBOPEHHS CIOJYK, IO
BCTYyHAIOTh ¥ peakirito. Came Tomy mis ¢pepmeHTy crernudiuna. HacTo 10 cKJa-
Iy aKTHUBHOTO IIEeHTPY BXOAATH MOXifgHi BiramiHiB abo aTromu MmeraJiB. B oguiii
MOJIEKYJIi (DepMEeHTy MOKe OYyTH KiJIbKa aKTUBHUX IIEHTPIB.

®depMeHTH YyTBOPIOIOTH HECTINTK1 KOMIIJIEKCH 3 PEYOBMHAMMY, AKi BCTYIIalOTh
y peakmio. @epmeHTaTBHA peakiia mepebirae B 106—1012 pazis mBuamre, Hik
y cepenoBuilli 6e3 (pepMeHTiB. 3a KiJIbKa CEKYH] UM HaBiTh YaCTKU CEKYHIU B
opramismi BimOyBaeThbcsA CKJIQAHA IIOCJiZOBHICTH pPeakKIliil, AJIsg IPOBeNeHHS
AKOl i3 3acTocyBaHHAM 3BHUYAMHNX XiMiuHMX KarajisaTopiB moTpibHi mHI,
THKHI a00 HaBiTh MicAli Ta poku. Ile MOACHIOIOTH THUM, IO AJIA 31ilICHEHHS
Oynb-AKOol ximiumoi peaxiii HeoOXimHMII KOHTAKT Mi)K peareHtamu. AoOu
BimOymacsa peakiiia 6e3 ydacTi ¢)epMeHTiB, MOTPiOHA BMCOKA KOHIIEHTPAIliA
pearyoounx pPEUOBMH Y CepeloBUINi abo MmigBUINeHa TeMmepaTypa, 3a AKoi
TIPUCKOPIOETHCA PYX MOJIEKYJI i 3pOocTae WMOBIpPHICTH KOHTAKTIiB MOJIEKYJ pe-
aryouux CIIOJYK. AJie B OpraHidaMax KOHIIEHTPAILisd PEUOBUH YaCTO AYKe HU3hb-
Ka, a BICOKi TeMIepaTypu MOKYThb OyTu Hebes3neunumu. Came TomMy OioximMiumi
peakIiii He MOKYThb BimOyBaTucs 6e3 yuacTi hepMeHTiB.

IIpu KoHTaKTi 3 hepMEHTOM PEUOBUHA, ITI0 BCTYIIAE€ B PEAKI[il0, OPI€HTYETH-
cA 'y 6esmnocepenHiii 0J11M3bKOCT BiJ crreriuniyHUX IPYII aKTUBHOTO IIEHTPY dep-
MeHTY. [Ipu 11boMy 3MeHIITyeThCA cTablIbHICTD XiMiUHUX 3B’A3KiB y i1 MoJIeKy-
ai. Bigomo, 110 fu1a mepebiry ximiunoi peakifii MoJsiekysa cyocTpaTy TOBUHHA
mepeiTH y TaK 3BaHUI MEPeXiTHUH CTaH, KOJIU MOJIETIIIYETHCSA PO3PUB XiMiu-
HUX 3B’sI3KiB. EHeprito, HeoOXigHY IJs mepexony cyOcTpaTy B aKTHBOBaHUI
CTaH, Ha3UBAIOTh eHepziclo akmuaayii (Ha po3PUB IMIEBHOTO 3B’A3KY BUTPAYAETH-
cdA eHeprii He MeHIIe, Hi’K BUTPauyeHO Ha HOro yTBOPeHH:). [HIIIuMH cjaoBaMu,
eHepzia akmueéayii — 1e eHeprida, moTpibHAa AJ1a TOTO, 11100 posroyaiacs Bifmo-
BimHa ximiuHa peakIlid. YTBOPIOIOUN KOMILJIEKC «(pepMEeHT—PEeUOBUHU, SIKi
BCTYHAIOTh y PeakIiio», (epMeHTHM 3HMUKYIOTH eHepriio aktmBarmii. Tarkwuit
KOMILJIEKC IIIBUIKO PO3MNATAaEThCS 3 YTBOPEHHAM NPOAYKTiB peakirii. Cam (ep-
MEeHT IPU I[bOMY He BTPadyae CBOEI aKTMBHOCTI i MOJKe KaTaJjlisyBaTu HACTYIIHY
HomiOHY peakiriro.

Onui depMeHTH 3a0€3ME€UYIOTH POSIIEIJIEHHS IIeBHUX CIOJNYK, 1HIII — CUH-
re3. Hanpukian, epMeHT 1esoasa 3abesneuye posIielieHHA KJIITKOBUHUI
(estrosiosm). SIKIMO B peakirii 0epyTh yUacThb IBi CIIONYKY a00 OijbIle, KOJKHA 3
HUX B3aemogie 3 pepmeHToM. PEepMEHT IPU ITHOMY YTPUMYE IX OJUBBKO OmHA
BiZm omHOI, 3a0€e3IIeuyoun peaKIrio.

AKTUBHICTS (hepMeHTY TPOABIAETHCSA JIUIIIE 38 IEBHUX YMOB: TUX UM iHIITUX
3HaUeHb TeMIlepaTypu, THUCKY, pH Toro. IcHyioTh i cmemianbHi peuyoBMHU,
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3/IaTHi peryJiroBaTHN aKTUBHICTHL (pepMeHTiB. BoHU 3B’s3yIOTHCA 3 aKTUBHUMU
meHTpaMu (PepMeHTIB i OJIOKYIOTh IXHIO aKTHUBHICTB. ¥ POJIi TAKUX PEUOBUH-
iHTiGiTOPIB MOKYTh BUCTYHATH HOHY BaKKuX MeTaais: [Ltromoymy (Pb), Apce-
HY (As), Apreatymy (Ag).

depmeHTaTUBHI peakIlii Big0yBaioThCA Y BUTVIALL HUBKY ITOCTiJOBHUX eTa-
miB (Do meKinbKoX gecAaTKiB). JIaHITIOTM B3a€MOIIOB’SI3aHUX (hepMeHTATUBHUX
peaxiIiiii 3arajoM 3a0e3meuyoTh 0OMiH peYOBUH i IEpeTBOPEHHS eHeprii B OKpe-
MUX KJIITMHAX 1 OpraHisMi B mijsomy.

®depmeHTH MaIOTh IIEBHE PO3TAIITYBAHHSA AK Y MeKaX OKPeMoi KJIITUHY, TaK i
B OpraHiaMi B 1ijjomy. ¥ KJIiTuHi 6araTo ¢hepMeHTiB MOB’sI3aHi 3 I1J1a3MaTUYHOIO
MeMOpaHoio ab0 MeMOpaHaAMU OKPEMUX OpraHeJ (MiTOXOHAPii, IIJIaCTUM TOIIIO).

} Knio4oBi Tepminy Ta noHarra. @epmenmu, 6iokamanis, kogaxmop.

PiznomaniTui 6i1KOBiI MOJIEKyJiM B JKMBUX OpPraHidMax 3iNCHIO-
IOTh QPYHKILII:

— OyziBeabHY, a00 CTPYKTYPHY (CKJIaI0Bi KIITHHHNX MeMOpaH Ta
IHIMUX CTPYKTYP KIITUHU, XPAIIiB, CYX0KUIKiIB, KiCTOK TOII0);
— eHepreTUUHY (IIPpU MOBHOMY posimenenHi 1 r 6iJKiB y cepeqHbO-
My 3BinmbHAeTHCA 17,2 Kk eHeprii);

— gaxucHy (imyHOTJIOOYyIiHU, iHTEeP(EPOH, JIiB0IIUM, YUACTh Y IIPO-
mecax 3CiJaHHS KPOBi);

— curHayabHy (0iTKM KIITHHHUX MeMOpaH 3IaTHI «pO3IMMidHaABATH » Koportko
cuerupivni xiMmiuHi cmoayKku a6o Aito pisHUX YMHHUKIB i meBHUM npo
YMHOM HA HUX pearyBaTH, 3a0e3MeUyI0un IMOAPa3JInBiCTh KIiTHH); rosioBHe

— CKOpPOUYYBaJIbHY, a00 PyXoBY (AeAKi OiKu 3a0e31IeuyioTh 374aT-
HiCTb KJIITMH, TKAHWH YU IIiJIOT0 OpraHiamy a3miHooBaTu Gopmy,
pyXaTuch);

— pes3epBHY (AeAKi OiIKM MOMKYTh CJIYTIyBaTH 3aIIaCOM ITOKUBHUX
PEeYOBUH IJIs OPramiamy);

— TPAHCHOPTHY (AMXaJbHI IIIrMeHTH KPOBi TBapuH; 0iJiKu, BOYIO-
BaHi B IJIa3MaTUUYHy MeMOpaHy);

— OPOTHCTOAHHA 3aHAATO HU3BKUM ab0 BUCOKUM TeMIIepaTypam
TOBK1IIA;

— peryJsaTopHYy (TOPMOHU Ta HEMPOTOPMOHM);

— KaraxitTuuny (pepMeHTH, a00 €H3UMU, 1110 BILIMBAIOTH HA IIIBU/I-
KicTb OioxXiMiuHUX peaxitiii).

ITpocti depmMeHTH CTAHOBJIATH CO00I0 OiJIKOBI MOJIEKyamW, AKi
CKJIaIAIOTLCS JIUIle 3 aMiHOKMCJIOTHUX 3aauikiB. CKiagHi Qep-
MEeHTH, KpiM 6iJIKOBOI YaCTUHM, MiCTATH i HeGLIKOBY — KO(axTop.
@depMeHTaTHBHA peakiia mepebirac B 10-10!2 pazis mBugme,
HiXK y cepenoBuiii 6e3 (pepMeHTiB.

Z

2 1. Ski ocHOBHiI GionorivyHi PyHKLIT BinKiB? 2. Y YoMy rosisirae 3axvcHa QyHK-

uist 6inkiB? 3. Yvum Bu3HayaeTbcsi pyxoBa @dyHkuis 6inkiB? 4. Ski dyHKLi
BanutaHHa Ans  BuKOHYOTb pepmeHTn? 5. 3aBasku YoMy pepMeHTV 3AaTHI 3AIicHIoBaTA
CaMOKOHTPOJIIO  CBOI PyHKUIi? 6. Ha sikux BrnacTMBOCTSIX OIIKIB MPYHTYETLCS 34ATHICTb

opraHiamiB cripuimat rnoapasHukn? 7. Homy 6e3 y4acti pepmeHTiB

niepe0ir 6inbLIOCTi GIOXiMIYHMX MPOLIECIB y KNiTVHI 6YB 61 HEMOXIVBUM?

X
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lMomipkyiite. YV pesyavmami ¢pepmenmamusrnux peaxuiil, Ha 6i0Miny 6i0 6e3gepmenm-
HUX, He ymeopwmbcs nobivHi npodyxmu, modmo cnocmepizaemuvcs mailice
100 %-it uxid Kinyesozo npodyxkmy. ke ye mae 3HaveHHs 0N HOPMALLHO-

20 PYHKYIOHYBAHHSA Op2aHi3my?
11 HYKJIETHOBI KHCJIOTH.
e BJIACTHUBOCTI TA ®YHKIIII PHK. AT®

Mpurapaiite: akicnoayku Hazusalmy oionosimepamnu? AKiicHyroms pieHi npocmo-
Po80i opzeanizayii 6inKo8uUx MONLEKYL?

Bu nam’sitaere, 1110 BCi sKuBi icToTH 3maTHI 30epiraTu ciaaKoBy iH(opMaIiio
i mepemaBatu ii HamagkaMm mpu po3MHOMKeHHi. [[10 QyHKIIil0O BUKOHYIOTH
HYKJIeTHOBI KucyoTu. [IeBHI BUaM HYKJIETHOBUX KUCJIOT O€PYTh YUaCTh ¥ peaJri-
3arii cmaakoBol iH(opMmartrii.

e HykneiHoBi KNCNOTU — CKJIAHI BUCOKOMOJIEKYJIAPHI OiomosiMepu, MOHO-
MepaMU AKUX € HYyKaeomudu. Yrcyio HyKJIeOTUAIB y CKJIaLl ogHiel MoerkyaIn
HYKJIeIHOBOI KucyoTu Moxke craHoBuTH Big 200 qo 200 muH. Yiepiie HyKJIeiHO-
Bl KMCJIOTH BUSABUJIY B AAPi KJIITUH, 3BiIKY ¥ MIOXOAUTDH Ha3Ba IIUX CIIOJYK (Bif
Jar. HyKJeyc — AApo). AJjie 3rofioM IIi CIOJIYKYU BUABUJM i B iHINIUX YaCTHUHAX
riaitTuau. MoJeKyiia HYKJIEOTUAY CKJIAQJAETHCA 3 TPbOX YACTWH: 3AJIUINKIB
HITPaTHOI OCHOBH, II'ITUBYTJIEIIEBOIO MOHOCaxapuny (IeHTo3m) Ta opTodocdar-
HOl Kmcaotu (MaJji. 11.1). 3ane:kHo Big BuAy IMEHTO3HU, III0 BXOAUTH OO CKJIAILY
HYKJIEOTUAY, PO3PiBHAIOTH ABa TUIN HYKJEITHOBUX KUCJIOT: Ae30KCUPHOO-
mykJjaeinoBy (JJHK) i pubonykaeinosi (PHEK). o ckaany JITHK BxoguTh 3a/IMIIIOK
nesokcupudosu, a PHK — pubosu.

Y monexynax IJTHK i PHK micTaTbca 3aquIIKU Pi3HUX HITPATHUX OCHOB.
Y momeryai IHK — sanuinku ageHiny (CKOPOUEHO ITO3HAUAETHCS JIiTEPoo A),
ryaniny ('), murosuny (1) ra tuminy (T), y monexyni PHK — ageniny (A), ryani-
"y ('), murosuny (I) Ta ypanuny (¥).

Otoke, 3BEPHITH yBary: Tpu TUNA Hi-
‘ TpaTHUX OCHOB naasa moJexkya [THEK i

PHEK cninbHi (HyKJI€OTHUIY 3 aIeHiHOM,

ryaHiHOM i IIUTO3WHOM), HATOMICTb

TUMIH MICTHUTBCA JIUIIE B MOJEKYyJIaX

IOHEK, Toxi AK ypaiiua — TiJIbKH1 B MOJIe-
| kynax PHE (mau. 11.2).

Ak i Mostexkysam 6iKiB, MOTEKyIaM
HYKJIETHOBUX KWCJIOT IPUTAMAaHHI Pis-
Hi piBHI mpocTOpoBOi opraHisarii (KoH-

dopmartii).
OH (AHK) e Tunn PHK. Monekyau PHEK wui-
OH R THUH IIPOKAaPIOTiB Ta eyKapioTiB cKJa-
H (PHK) IaloThCA 3 OGHOTO JiaHIfora. ICHYIOTh

3 Tpu ocuoBHi Tunu PHK, axi Bigpis-

Maa. 11.1. Bydosa nyxaeomudy: HAIOTHCA 32 MiCIleM pO3TaIllyBaHHSA Y

1 — 3aauwox opmogochammuoi Kucaomu,;
2 — HimpamHa ocHo8a; 3 — MOHOCA-
xapud (nenmosa)

KJIITWHIi, podMipaMu Ta QyHKI[iAMA.
Ingopmayiiina, abo mampuuna,
PHK (iPHK, a6o mPHK) craHOBUTH
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HITpaTHI
OCHOBU

3a/MLLKN
opTodoc-
daTHOI KMcnoTn

MOHOCaxapuam 2 OH' N Maun. 11.3. Bydosa mPHEK: 1-4 — dinan-

M, =3 3§ KU 3’€0HAHHA KOMNJIEeMEHMAPHUX HYK-

seomudie 3a 0onomozow 600He8UX 36’ A3-

Mauan. 11.2. Cxema 6ydosu HYKIEIHOB0T Kie; 5 — dinanka, 00 AK0L npuedHyemvcs
Kucaomu aminHokucaoma; 6 — aHMUKOOOH

coboro Kormito meBuoi minguku mojeryau [ITHK. Taxka moseKkysa ImepeHOCUTH
cuaakoBy ingopmaiito Bix JIHK mo micisg cuHTesy moJIinmenTUaHOTO JaHITIoTa,
a TaKo:K Oepe 6e3mocepeHI0 yUacTh y i1oro 30upatHi.

Tpancnopmua PHE (mPHK) Mae HaliMeHIIi po3Mipu cepes yCix MOJIeKyT
PHEK (ckaagaersca 3 70—90 mykieoruaiB). Bona mpuesnye aMiHOKMCJIOTH i
TPAHCIIOPTYE iX A0 Micia cmHTe3y O0iKoBUX Mojerys. Tam mosexkyna TPHE
«BmisHae» BignoBimmy minmasky iPHK. Ila ginaraka — mociioBHICTH 3 TPHOX
HYKJEOTHUiB, AKA KOAYE OJHY 3 aMiHOKMCJIOT. TAKUM YMHOM BU3HAUYAETHCS I10-
PAIOK PO3TaIllyBaHHA aMiHOKUCJIOTHUX 3AJUIITKIB Y MOJIEKYJIi OiJKa, 1110 CUH-
Te3yeThCA.

Ko:xHy 3 aMiHOKKCJIOT TpaHCIIOPTYE A0 Miciid cuuTe3y O0iika nmeBHa TPHE.
V¥V TpamcmopTi KoMILIeKcy «MosieKyiia TPHK—-3amnInok aMmiHOKKUCIOTH» 0epyTh
y4acTb MiKPOTPYOOUKU Ta MiKPOHUTKY I[UTOILIA3MU.

Tpaurcmopraa PHK moske MaTu BTOPUHHY CTPYKTYPY, IO 3a ()OPMOIO Hara-
Iye JIUCTOK KOHIOMWHN. TaKa CTPYKTypa 3yMOBJIEHA TUM, 1110 B IEBHUX JiJISAH-
kax moserysau TPHE (4—7 mocirioBHUX JIaHOK) MidK KOMIIJIEMEHTaPHUMU HY-
KJIEOTHUIaMU BUHUKAIOTH BOAHEBI 3B’a3K1. Bilad BepXiBKU «JIUCTKAa» MiCTATHCA
TPHU HYKJIeOTUIH, abo mpunaem, AKUH 3a TeHeTUYHUM KOJIOM BiJIioBifae nes-
Hilt aminokucsori. Ile#t Tpunier Ha3UBaOTL AHMUK0JOHOM. Binsg ocHoBU MO-
aexkyau [JTHK e ninsanka, 1o S0l 3aBASKYN KOBAJIEHTHOMY 3B’A3KY IIPUETHYETD-
cq BiamoBimHa aminokucaoTa (MaJj. 11.3). Momxekyna TPHE moske yTBOproBaTH i
CKJIQHIITY KOH(popMAaIliro (TPeTHHHY), 1[0 Haraaye JaTHHChKY JiTepy «L» abo
CJOB’THCBKY «I» (Maut. 11.4).

Pubocomna PHE (pPHK) BXOZUTH IO CKJIALy OCOOIMBUX OPraHes KJIITUHY —
pubocom. Pazom 3 GiTKaMu BOHA BUKOHYE CTPYKTYPHY (PYHKITi0, 3a0e3neuyoun
neBHe mmpoctropose postainysauHa iPHK # TPHEK mig uac 6iocunTesy 0iJKOBOL
MosieKysiu. ¥ KiaitTuHax eykapioriB pPHK cunTesyeThed B saepiri.
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Maun. 11.4. I''nodi6na
Kongopmauisas mPHEK:
1 — micuye, 00 aK020
npuedHyrmsbcsa
amiHoOKucaIOmMa;

2 — aHmukoOoH

G

N

e ApeHosuHTpudocdartHa kucnota (ATD) — crnoayka, siKka 3a CBOIM CKJia-
oM € HykJeotuzom. Moisexkyna AT® ckiamaeTbeda i3 3aJuINKiB HiTpaTHOI
ocHOBM (aZieHiny), meHTo3u (pmb0O3M) Ta TPHOX 3AJHUIIKIB opTodochaTHOI
Kucsotu (masi. 11.5). I{sa peuoBruHaA Mae HE3BUUHI /15 iHIIINX OPTaHIYHUX CIIO-
Jyk ximiuni 3B’askm Ta BiactTuBocTi. Ile ABa BHUCOKOeHepreTU4Hi (maxpo-
epz2iuni) ximiuHi 3B’A3KM MijK IOCJIiOBHO PO3MIiIeHUMMMN 3aJUIIKAMU OPTO-
(dochaTHOI KMCIOTH, B AKUX 3allacaceThCA 3HAUHA KiJbKicTh eHeprii. SIKmo 3a
ydacTi BifmoBigHOTO (hepMEeHTY BiIIEIIIOETHCA OAUH 3aJUIIOK opTodocdar-
HOI KucaoTu, To AT® meperBoproeThcA Ha ameHO3MHAU(MOCHATHY KHUCIOTY
(AI®), ipu 11boMYy 3BisIbHAETHCA 0113bK0 40 KK eHeprii.

3anexHo Bifg yMOB BHYTPILLHbOrO CEPEOBULLA KIIITUHU KIIbKICTb eHeprii, Lo
BUAINSETLCS MNPV BigLLEenieHHi 04HOro 3anauvka opTopocoarHoi KMcaoTv, Moxe
BapitoBaty Big 33 .10 50 KX/MOJIb rI1I0KO3U.

SIKII0 3K BiAIIENIIOIOTHCSA JBa 3aJIUIIIKY MOJIEKYJI OPTO(ochaTHOI KMCI0TH,
AT® neperBopioeThbeda Ha ageHo3uHMOHOG ochaTHy Kucaory (AM®). I1pu 1po-
My BuBinbHAEThbCs noHan 84 kI[:k eHeprii. Bimmosigwo, mpu nmpumemgHauHi 10
AM® zamumky oprodocdarHoi Kuc-
JoTu 3amacaerbcsa 0au3bKo 40 wIx
eneprii. Ilpm 1BbOMy yTBOPIOETHCS
moserkysnra AJIID. Taxoxk OIU3BKO
40 ][>k eHeprii 3amacaeTbCsa 3a YMOBU
MPUETHAHHSA IIe OZHOTO 3AJUIIKY Op-
TopochaTHOl KUCIOTU OO MOJIEKYJIN
AldD. Monerkyra AID TakuM YTHOM
TIepeTBOPIOETHCA Ha MoJeKyny ATD.
OT:xe, 3anmam’araiite: monexyau ATD
CY2Yyrombv YHi6ePCALbHUM XiMILHUM
AKYMYAAMOPOM eHep2il 6 KAimunax.

Enepria, axa BUBiJIbHAETHCA B IIPO-
meci posmreneHHA MoJekya AT®,
BUKOPHUCTOBYETHCS AJIs CUHTE3Y HE00-

pnbo3a XiIHUX OpraHisMy CIOJNYK, HigTpH-
MaHHA II€BHOI TemmepaTypu Tija,
Maun. 11.5. Monexyna AT®: 3abesneuyeHHs iHIINX IIPOIECIiB JKUT-
1 — adenosun; 2 — mpuopmogocpam TE€NiAIBLHOCTI.
-
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} Knto4osi Tepminn ta noHarrsa. Hykxneomudu, Hykneinosi kucnomu.

HyxaeinoBi Kuca0oTH — CKJIaIHI BUCOKOMOJIEKYJISAPHI Oiomosime-
pu, MOHOMEpaM’ SAKUX € HyKJeoTunau. MoJieKysa HYKJIEOTUIY
CKJIAMAETHhCA i3 BaJUIIKIB HiTPAaTHOI OCHOBU, II’ ATUBYTIJIEI[EBOTO
MoHocaxapuzay (meHTos3n) Ta opToPocdaTHol KUCIOTH.

PospisHAOTh ABAa TUIM HYKJIEIHOBUX KHUCJIOT: He30KCHUPUOOHY-
riaeinoBy (JIHK) i pubonyxiaeinoBi (PHEK). Ho ckaxamy ITHEK

BXOIUTDH B3aJIUINOK IIEHTO3U Je30Kcupudosu, a0 ckaany PHEK — Koporko
pI/I6031/I. npo
Y moaeryaax PHK MicTsaThes 4oTupH TUIIN HYKJIEOTHUAIB: 3 aJeHi- roJsioBHe

"HOM (A), ryarinom (I'), murosunom (I1) Ta ypamuiaom (¥). Y moJe-
Kyai [THK Tako:k 3ycTpiuaioThCsa YOTUPU TUNU HYKJIEOTUIB, aje
sdamicth ypamuiay — Tumis (T).

Icuytors Tpu ocuoBHi Tunu PHK: indopwmariiina (iPHK), Tpanc-
noptHa (TPHK) i pu6ocomua (pPHE).

ApnenosunaTpudocdaraa xuciaora (ATP) — yHiBepcaJsbHUN Ximiu-
HUHN aKyMyJIATOP eHeprii B KIiTuHaX.

@. 1. Ski ocob6mBOCTI 6YA0BY HyKI€iHOBUX KUCAOT? SKi € Tunn HykieiHo-

Bux kucaot? 2. Ski Bu 3Haete Buam PHK? 3. Slka 6ynoBa 1a ¢@yHKUji

SanmranHa ans  monekyn iPHK? 4. Sk 6ynosa TPHK nos’s3ana 3 ii gyHkuismu? 5. Ski

CaMOKOHTPOJIIO  ¢yHKLUIi monekyn pPHK? 6. Slka cTtpyktypa monekyan ATD? 7. Y yomy
nonsrae posib AT® y nepeTBopeHHI eHeprii B KNiTUHI?

lMomipkyiite. Y axux npoyecax, wo 6i00ysarmscs 6 KAimuri, 6epynms y1acms MOJLeKYLU
PHER?

12 BYIOBA, BJIACTHBOCTI
e TA ®YHKIIII THK

Mpurapaiite: axi pevosunu gi0nocamuv 00 mMoHocaxapudis, 6iononimepie? [le 6 K.i-
muHax 306epizaemuvcsa cnadkosa inpopmayia? Aki opeanizmu Hasuea-
omb eykapiomamu ma npoxapiomamu? ki npoyecu Has3usawmb
denamypauicio, penamypayieio ma decmpykuyicto? IIlo 6u snaeme npo
aHmuming ma anmuzerHu?

e bynoea AHK. Moaexkyau JJHK y KiiTuHax eykapioTiB mMicTaAThCcA B A1pi,
IJIacTUAaX i MITOXOHIPifAX, a IPOKAaPioTiB — B 0COOIMBUX AiISHKAX IIUTOILIAS-
mu. Posmmudpysanua crpykrypu JJTHK mae cBoro icTopiro. 1950 pory amepu-
KaHCBbKUH yUueHU# yKpaiHcbKoro nmoxomkenusa Epein Yapradd (1905-2002) ta
1oro KoJjeru BUABUJIU II€BHI 3aKOHOMIPHOCTI KiJbKICHOT'O BMIiCTy HiTpaTHUX
ocHoB y moJiekyai JTHEK:

no-nepuie, KiabKiCcTh HYKJEOTUIB, III0 MiCTATh aJleHiH Y OyAb-AKil MOJIeKY-
ai IHK, nopiBHIOE uncsly HYKJ€OTUAIB, AKi MicTaTh TuMiH (A = T), a yucyo
HYKJIEOTUIB 3 TyaHiHOM — yucJry HyKJeoTuaiB 3 muTo3duaom (I' = I1);

no-opyze, cyma HYKJIEOTHUAIB 3 aJeHiHOM i ryaHiHOM MOpPiBHIOE CyMi HYK-
aeotuniB 3 TuminoMm i murosmHOM (A+T = T+II). Kk Bu Ke 3HaeTe, Ie

P
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BIiIKPUTTSA COPUAJO BCTAHOBJIEHHIO B 50-x
porax XX CT. IPOCTOPOBOI CTPYKTYPU MO-
aekyau JHK (mam. 12.1).

Mougeryna JHK ckiamaeTbes 3 IBOX JIaH-
IIOTiB HYKJIEOTUIIB, AK1 CIIOJIyYalOTHCS MidK
c000I0 3a TOIIOMOTO0I0 BOZHEBUX 3B’A3KiB. I1i
3B’3KM BUHUKAIOTH Mi}K JBOMAa HYKJEO-
TUIAMU, SKi HiOM TOMIOBHIOIOTH OJMH OJHOI'0
3a poamipamu. BecTamoBieHO, 1110 3aJIUIIOK
ameHiny (A) HYKJIEOTHAY OIHOTrO JIAHITIOTA
monerkyau JHK saBkaum cmoiaydaeTbcs i3
saauinkoM TuMiny (T) HYKJIeOTUIY iHIIIOTO
JaHIora (Mi’k HUMY BUHUKAaE IBa BOIHEBIi
3B’a3Ku), a ryaHiny (I') — 38 murosurom (I1)
(MisK HUMU BUHUKAE TPU BOAHEBi 3B’I3KN).

YHirTka BiATIOBiAHICTh HYKJEOTUIIB yV TBOX
naumorax JHK mae HasBy komniemenmap-
Hicmb (Bifg 1aT. KomnJjaemeHmym — TOTIOBHEH-
Hs). [Ipu boMy ABa JAHIIOTY HYKJIEOTHUIiB
00BMBAIOTHL OAWH OJHOTO, CTBOPIOIOYUM 3a-
KPYyYeHy BOPaBO CIIipaJjb AiaMeTpOM IIPHU-
6ausHo 2 HM [I HM (Haromemp) OopieHIOE
Man. 12.1. Monexyaa JHE: 1°1 076 mm]. Tak BUHUKAE BTOPUHHA CTPYK-
1 — cxema 0ydosu; 2 — npocmopoga TyPa MOJIEKYJIN IOHEK, Toxi Ak mepBuHHA —
modenv; 38epHime ysazy: mix Ile IIeBHA IOCIiJOBHICTD 3aJIUIIIKIB HYKJI€O-
KOMNIeMEHMAPHUMU HYKIeomuda- THUIIB, PO3TAIIOBAHUX Y BUIVIALI IIOABIAHOIO
mu I'-IT ymeopiowombca mpu 600Hesi  jpammiora. IIpy bOMY OKpeMi HYKJIEOTHAN
36'asku, a mise A-T — auwe 06a. cnonyyaoThes Misk coGOI0 B JAHIIOKOK 32
Ooudea Aanylozy ’ZIHR SAKPYLEHL 1o ¥ YHOK 0COGIMBOTO DISHOBHAY MIiITHHX
HAGIK010 CREABHOL 0CL, 4 maKodie 00U KOBaJIECHTHUX B8B’A3KiB, AKi BUHUKAIOTH

HABKOJI0 IHULO20 X ’
Mi’K 3aJIMIITKOM BYIVIEBOZA OJHOTO HYKJIEO-
TUAY Ta 3AJUIIKOM opTodochaTHOI KUCIOTH iHIIIOTO.

Moserynu [JTHK y KiriTuHi cTaHOBIATH KOMITIAKTHI CTPYKTypu. Hanpukaa,
moe:xkuHa JHK Haii6inabimoi XxpoMocoMu JIOAWHU MOPiBHIOE 8 cM, ajie BOHA
CKpyYeHa TaKUM UMHOM, II0 BMiII[YETHCA B XPOMOCOMIi 3aBAOBXKKHU 5 MKM. Lle
BifOyBaeThCA 3aBASKU TOMY, 1110 ABOJIaHIforoBa cuipaab [JTHK zasmae momaiib-
III0TO TTPOCTOPOBOTO YIMiJbHEHHS, (DOPMYIOUM TPETHUHHY CTPYKTYPY — CYIIep-
croipais. Taka OynoBa xapaxTepHa 1 JJTHK xpomocom eykapioTiB i 3ymoBJieHa
B3aemogmieio mizk [ITHK Ta agepuumu 6inkamu. ¥ AaepHil 30Hi KJIITUH IpoKapio-
TiB Mmosekyisia [IHK mae KinbiieBy OymoBy.

OTtixe, 3ammaM’ATaliTe: y KAiMUHAX nPOKAPiomie ma eyxapiomie monexKyiu
JAHK 3a610u cknadaomovcs 3 060X LAHUI02IE.

e Bnactueocti AHK. Tak camo sk i monekynu 6inkiB, moserkysiu [THK sgar-
Hi 1o meHaTypaIllii Ta peHarypailii, a TaKoX IecTpyKIlii. 3a meBHUX yMOB (Iisa
KHUCJIOT, JIYTiB, BUCOKOI TeMIIepaTypu TOII0) BOJHERBI 3B’I3KU MijK KOMILJIEMEH-
TapHUMHU HITPaTHUMU OCHOBaMU Pi3HUX JaHIOriB Mosekyau [[THK pospusa-
orbed. Ilpu nmbomy Mmosiexkysia [JJHK moBHicTIO a60 4aCcTKOBO PO3IIaJaceThcA Ha
OKpeMi JIAaHITIOTH I BiATIOBilHO BTpavae CBOIO OiojioriuHy akTuBHicTh. Ilicia
NPUNIUHEHHA il HeraTuBHUX YNHHUKIB CTPYKTYPa MOJIEKYJIN MOYKe BiTHOBJIIO-
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BaTuCA 3aBAAKHN IIOHOBJIEHHIO BOJHEBUX ‘y-
SB’HSKiB Ml?IC KOMILJIEMEHTAapHUMMN HY- /,;‘;ﬂ
=

KJIEOTUAAMU.
BaknauBa ~ BiacTuUBiCTHE  MOJEKYJ
IOHEK — ixHsa 37aTHICTH 70 CAaMOIIOIBOEH-
Ha. Ile aBullie 1e Ha3UBAIOTh pennika-
yiero. BoHO I'pyHTyeThCA HA NPUHIIUII
KOMIIJIEMEHTAPHOCTi: IIOCJIiIOBHICTh HY-
KJIEOTHIIB Y HOBOCTBOPEHOMY JIAHITIO3i
BU3HAUYAETHCSA I1XHIM pO3TAIIYBAHHAM Y
JaHIo3i MmaTepuHchbKoi Mmosekysiu [THEK.
IIpu mpomy JaHIIOT MaTEePUHCHKOI MO-
aexkyau [IHK ciyrye marpuiiero.
Pennikamia IHK - wzamiBkoHcep-
BaTUBHUI IIPoOIiec, ToOTO ABi mouipHi mo-
nexkyau JJHK micTaTs 110 0fHOMY JAHITIO-
Iy, YCIaZKOBAHOMY BiI MaTepUHCHKOI
MOJIEKYJIH, i [0 OXHOMY — cuHTe30BaHoMy M aa. 12.2. IlIpoyec camqnoaeoennﬂ
3aHOBO (MaJ. 12.2). 3aBIAKYU IBOMY JO- nonexyau JHE: sa ywacmi pepmernmy
s . . posuusaromuvcs 800Hesi 368’a3ku (1) i
yipai mosexkysnu [[THK € TouHOMO Komieio

- 6 HA KONCHOMY MAMEPUHCOKOMY JAHYI0-
marepuncekol. Ie aBume sabesmeuye ; 5, NPUHUUNOM KOMNJeMeHMaAPHOC-

TOUHY Ilepemady CHamKoOBOi iHpopmarrii mi do6ydosyemues douipniil (2)
Big marepuHCcbKoi mosexkyau HHEK mo-
gipHiM. I

o DyHkuiT AHK. OcuoBui ¢Qyurmii THK — me
KOOyBaHHS, 30epe)KeHHs Ta peasisallid ciamgKoBOl
iH(popmarii, nmepegaua ii mouipHiM KJaiTwMHaAM IIpu
PO3MHOKEHHi. 30KpeMa, OKpPeMi JIaHI[IOTY MOJEKY-
au [JTHK ciayryooTh MaTpuIeio AJis CUHTEe3y Pi3HUX
tuniB mosiekysa PHEK (mau. 12.3). Ileit mporiec Ha3u-
BA€ETHCA MPAHCKPUNLYIEND.

OnuHUIIEIO CIAaIKOBOCTI BCiX OpraHisMiB € reH —
ninguaka moseryau [[HKE (v nesxkux Bipycis — PHK),
AKWU Hece CIAAKOBY iH(GOPMAIiI0 IPO CTPYKTYPY
neBHOro 0Oijka abo HykJeiHoBoi Kuciaotu. OT:Ke,
came [THK koxye i 36epirae cmagkoBy iHopmaIriio
B opraHiami i 3abesmneuye ii nmepemauy gqouipHimM KJIi-
THHAM MOiJ Yac IOAiJAYy MaTepuHChbKOl. DYHKI[IO-
HaJIbHO T'eH — I[ijJicHa OOWHUIA CIAaIZKOBOCTi, 00
OyIb-AKi HOPYIIIeHHS HOro 0yI0BU 3MiHIOIOTH 3aK0-
IOBaHY B HbOMY iH(popMmaliizo abo mpusBoOgATEL A0 i1
BTPaTH.

T'enu nmogpinaroTs HA cmpykmypHi, K1 KOLYIOTH
CTPYKTYDPY 0iJIKiB i pbOHYKIETHOBUX KUCJIOT, Ta pe-
2YAAMOPHI, IO CIYT'yIOTh MiclieM IpuefHaHHA (ep-
MEHTiB Ta iHIuX 6io0oriuHO aKTUBHUX peuoBuH. 11i

=

\

o

Mauan. 12.3. Cunmes monexyau PHE (1) na o0nomy 3
aanyrozie moaexyaw JJHK (2 ). I]i npoyecu 3abe3newye
cneyu@ivnuil pepmenm — PHE-noaimepasa (3)
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PEYOBWHM BIJIMBAIOTH HA aKTUBHICTH CTPYKTYPHUX TeHIiB i 6epyTh ydacThb y
nporecax mogBoeuHA [[HK Ta mepenucyBanusa cuaqkoBoi iHpopMaIllii Ha MoJe-
rkyau PHK.

CyKyuHicTh reHeTHYHOI iH(opMmallii, 3axomo0BaHOI B reHax MEeBHOI KJIITHHUI
abo misicHoro opramismy, Mmae HasBy 2zenHom. Lle 1ismicHa iHTEerpoBaHa cucrema,
e OKpeMi reHH B3a€EMOIIiIOTH MisK co6oro.

KinbkicTh rediB y pisHMX opraHisMiB 3HAUHO KOJUBaeThcsA. Hawmpocriiie
OpraHi3oBaHMWU I'€eHOM BipyCiB, Y AKOMY BiJl OHOTO 10 KiJIbKOX COTE€Hb CTPYK-
TYpPHUX reHiB. ['eHOM IPOKapioTiB Mae CKJIagHIIITY OyIOBY i BKJIIOUAE IK CTPYK-
TYPHIi, TaK i peryjasaTopHi reau. 3’scoBaHoO, 1110 B 0aKTePil KUIIIKOBOI HaJUUYKK
moserysna JHK ckaagaersbea 3 3 800 000 map HYKJIEOTUIIB, a CTPYKTYPHUX
rediB y Hei — 0JIM3bKO THUCAYi. BCcTaHOBIEHO TaKOMK, IO MaliiKe MOJOBUHA I0-
BykurHU MoaeKyau JIHK KumkoBoi masndky 30BCiM He Hece TeHeTUYHOI iH(op-
marrii.

T'eHom eykapioTiB Mae Ie CKJIAIHIITY CTPYKRTYPY: KinbKicTs JJTHK y ixHBO-
My sApi O6inbIia, a oTyKe, OijbIna I KiJbKIiCTh CTPYKTYPHUX i PEryaaTOPHUX
TeHiB.

HociigkeHHa reHOMY PiSHOMAHITHUX €yKapioTiB MOKAa3aJjo, 110 KiJIbKicTh
HOHEK BixHBbOMY Api mEpeBUIITyEe HEOOXiAHY AJIA KOAYBAHHSA BCiX CTPYKTYPHUX
rexiB y 6araro pasiB. [Ipuumanu nporo aeuina pisui. I[lo-nepwe, JIHK micTuTrh
YUMAJIO MOCJIiJOBHOCTEHM, KOKHA 3 AKUX IIOBTOPIOETHCS 0 COTE€Hb THCAY pPa-
3iB. Ilo-Opyze, suauna yactuna [IHK B3araJi me Hece reHeTuuHol iH(Gopmarrii.
Ilo-mpeme, IPUCYTHA BeJUKA KiJbKIiCTh PEryJIATOPHUX T'€HiB.

Y meaxkux BUNagKax Heindopwmaiifini (Hekoxytoui) ginauaku momekyau JHEK
Mo:kyTh cranoButu 80—90 %, Tomi AK Ti, 110 KOAYIOTH CTPYKTYPY OiIKiB um
PHEK, — rinbku 10—-20 %. [Minauxku Hekoaytouoi JHK BusBIeHO y CKJIai CTPYK-
TypHUX I'eHiB. ByJio 1oBeieHOo, 1110 I'eH CKJIAJAETHCA 3 OKpeMuX OJIOKiB (YacTuH).
OpHi 3 HuX KomioioThes B iPHK i HecyTs imgopmaIlizo mpo CTpyKTypy IMEBHUX
CIIOJIVK, & iHIIIi — Hi.

Omoce, 3anam’amaiime, 2eHu eykapiomié maromev mo3aiiny 6ydosy:
OiIAHKY TeHiB, IKi KOAYIOTH CIIaIKOBY iH(popMaIliio, Ha3uBalOThL eK30HAMU,
Ti, III0 He KOAYIOTb, — iHmporamu. OKpeMi IHTPOHU MOXKYTH yMimnryBaTu
Bixm 100 mo 1 000 000 mykmeoTumHuX map i 6iaemre. KinbkicTh iHTpOHIB yce-
peaunHi reqiB pisHa: y reHi remMoryiobiny — 2, sieusoro 6iJika — 7, 6iKa-KoJgareHy
Kypku — 51. KiibKicTh 1 posTairyBaHHS iHTPOHIB creru@iuHi I/ KOKHOTO
rema.

Pamimie BBaskasu, 1o reiu MaioTh UiTKO BH3HAUEHE MicIle B CKJIAmi MoJje-
KyJIX HyKJIeiHOBOiI KucyoTu. Aje B 60-x pokax XX cT. OyJ10 BUABJIEHE IepeMi-
meHHs @parmenTtiB JIHK 3 oxuiel ginauru mo immoi. SKIimo Takuii pparmMeHT
ONUHSAETHCA B KOAYIOUill IOCJiJOBHOCTI HYKJEOTHIB IIEBHOIO I'eHa, TO Il
TeH BTpadae cBOIO PyHKILi10. SKIMO K Taku# cmpubaryuil zeH ONUHAETHCA II0-
pyd 3 iHmmm, To ¥oro GpyHKIII MOXKYTh 3MiHUTHCA. BBasKarTh, 1110 iCHYIOTH
TeHeTUYHi IpOorpaMu, AKi 3yMOBJIIOIOTH ITepedyI0BY OKPeMUX MiJIAHOK MOJIEKY-
au JTHE.

¥V neBHUX BUNAJKaX caMounHHA nepedymoa moaekysa JIHK mosxe maTu niia
opraHiaMy BasKJInBe 3HaueHHA. HanpukJazi, MOJEKYJIAPHUNA aHAJIi3 TOKa3aB,
1110 Pi3HOMAHITHICTE AaHTUTIJ Y CCABILIiB i JIIOAUHYN MOXKe OyTH 3yMOBJIEHA caMe
UM SBUIIEM.

Yrim, ymkom:xeri mosexkyau [ITHK s3gartai BigHOoBMIOBaTHCA. Ilpu mpomy 3a
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yuacTi cnenudivaux epmeHTiB yirkomKkeHi ninauku [[HK Bupisarorscs, a Ha
iXHBOMY MicIti 3a gomomororo iuroro gepmenty (JJHK-monimepasu) BigHOBIIIO-
€ThCA BiIOBigHA IOCTiNOBHICTD HyKJeoTuniB. Ille onuH hepmMeHT momomarae
BOyayBaTu BimHOBJIeHUM (pparment y gauiior JJHK. Ileit mporiec micraB HasBy
penapauyis (Bix sat. penapamion — BiTHOBJIEHHS).

KnioyoBi Tepminm Ta noHarra. [{e3oxcupubonykneinosa kucaroma (JHE),
NPUHYUN KOMNIEeMEeHMAPHOCMI, 2eHU CMPYKMYPHI ma pezynimop-
Hi, eK30HU ma iHMPOHU.

Monexyna [JHK ckiaamaerbcs 3 OBOX JAHIIOTIB HYKJEOTHU[IIB,
AKi cmoay4JamlThbCcA MiK co00I0 3a [JOIOMOTOI0 BOJHEBUX
3B’askiB. YiTka BimmoBigmicTh HyKJeoTunis y Jsaniorax JTHE,
MiK AKMMU BUHUKAIOTH BOAHEBi 3B’ A3KMU, Ma€ Ha3By KOMILJIEMEH-
TapHICTh.

Moaexyau JJTHK smaTHi mo memarypailrii Ta peHarypailii, a Takox
JecTpyKIii. BoHu Takok 3maTHI 40 pemikallii — caMomoaBOEHHA.
OcuoBai @pyuKIii [IHK — 1me kogyBaHHs, 30epesKeHHs Ta peaJrisza-

ida cnagkoBol iHdopmarii, mepegaua ii JoUipHIM KJIiTUHaAM IpU Kopotxo
PO3MHOKEHHi. npo
T'enn mominAOTh HA CTPYKTYPHI, AKI KOAYIOTH CTPYKTYPY OiNIKiB rosioBHE

i pubOHYKJIEIHOBUX KMCJIOT, Ta PETYJIATOPHi, IO CIYTIYIOThH
MiciieM TpuegHAHHSA (DePMEHTIB Ta iHIMUX 0i0JIOTiYHO aKTUBHUX
PEYOBUH.

% 1. Ski ocobnmBocTi 6yposu AHK? 2. Lo cninkHOro ¥ BiaAMIHHOIO B

v 6ynosi monexkyn [AHK i PHK? 3. Slka npocTopoBa CTPYKTypa MOJEKYIN

Banutauua gna  [JHK? Xto ii 3anponoHyBaB? 4. Y yomy nonsgrarots QyHkuii AHK y kniTvHIi?

camokonTposio 5. LLlo Take reH i reHom? ki € pisHoBuau reqis? 6. Ska Oynosa CTpyK-
TYPHUX reHIB?

lMomipkyiite. Axi 36’a3ku 0ydyme Hacamneped pylinyeamucs npu 0ii Ha monexkyry JHE
PISHUX YUHHUKIG: Mide cyciOHimu HyKaeomudamu, wo 6xodams 00 ckaady
00H020 NAHYI02a, A00 Mid KOMNLEMEHMAPHUMU HYKJIeOMuoamu Di3HUX
aanyrozie? Bionogidv 00T pynmyiime.

e

-
o

13 BIOJIOTTYHO AKTHUBHI PEYOBHUHM.
e BITAMIHMH, TOPMOHH, PAKTOPHU POCTY

) Mpurapaiite: aki cnoayku Hasusams 0ionoziuno axkmuenumu? Illo makxe epmen-
mu, 6imamiHu i 20pMOHU, 3A703U HYMPIULHbOL cexpeyii? dka ixHsa
poav 8 opeanizmi? Ara 6ydosa ma pyrKyii cunancie?

e BionoriyHo akTUBHI PEYOBUHU — IIe OPraHiUHI CIOJIYKM Pi3HOI XimiuHOI
IPUPOAY, 3[aTHI BIIMBAT! Ha OOMiH PEUOBUH Ta ITIEPETBOPEHHSA €HEPTii B JKUBUX
icrorax. OmHi 3 HUX PEryJmOTh IIPOIeCH O0OMiHYy PEUOBUH, POCTY I POSBUTKY
OpraHismis, iHIIIi — CAYTyIOTH 3aCO00M BILJIMBY Ha OCOOMH CBOI'0 00 iHIIIMX BUIiB.
Io GiosoriuHO aKTHMBHUX PEUOBWH HaJe:KaThb (hepMeHTH, BiTaMiHH, TOPMOHH,
HEeporopMoHHU, (PAKTOPHU POCTY, (PiTOropMoHMT, aHTHOIOTHUKHY ToII0 (MaJ. 13.1).
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e BiTaMmiHM — 6ioJIOTiUYHO aKTUBHI HU3LKOMOJIEKYJISPHI OpraHiuHi CIIOTyKH,
AKi MaloTh pisdHy XimiuHy mpupony. BoHu HeoOXigHi qyia 3abes3meueHHs MPO-
IeciB JKUTTEMIAIBHOCTI BCiX KMBUX opraHismiB. Bitaminu GepyTh yduacTh B
0O0MiHi peuoBUH i mepeTBOPeHHI eHeprii 3/e0iIbIIOro AK KOMIIOHEHTH CKJIAJI-
HuUX pepmeHTiB. [[o60Ba moTpeba JIOMHYN Y BiTaMiHAX CTaHOBUTH MiJlirpamu,
a imoxmi — 1 Mmikporpamu.

Ileit kmac opramiunux cmnoayk Bigkpus 1880 poky pocificbkuii Jikap
M. I. JIyuiu (1853-1937), a cam TepMiH, AKUH 03HAYAE «HEOOX1THUM IJIA JKUAT-
TA aMiH», 3anrporroHyBaB 1912 poky noabebKkuii 6ioximik K. @yaK (1884-1967),
OCKLJIbKM BiTaMiH, AKMH BiH nocaimskysas (B,), MaB y cBoeEMy CKJaji amMiHO-
rpyny. Hapasi Bigomo mpubausuo 20 pisHux BiTaminiB i BiTaminomomi6bHMX
CIIOJIYK, IKi MO-Pi3HOMY BILJIMBAIOTH HA OPTaHi3MMU.

Bitaminu € »XuTTEBO HEOOXiAHMMHN KOMIIOHEHTAMU 30aJIaHCOBAHOTO Xap-
YyBaHHSA JIIONUHY i TBAPUH. IXHe OCHOBHE [3KepeJio — IIPOAYKTH XapuyBaHHH,
HacaMIlepeJ POCINHHOIO MOXOAKeHHA. AJle IeBHI BiTaMiHM MiCTATHCSA JIUIIIE B
TPOAYKTaX TBAPUHHOTO MOXOAKEeHHA (HammpuKJam, Biramiau A i D). [eaxki Bi-
TaMiHU B HE3HAUHIN KiJIBKOCTiI CHHTE3YIOTHCA B OpPraHidMax JIIOAUHU 1 TBAPUH
3 PEUYOBUH-TIONIEPETHUKIB — npogimaminie (Hampukaam, Bitamia D yTBoprO€ETE-
cA B IIKipi JIOAWHY 111 BIITBOM yJIbTPadioeToOBOro oIIpoMiHeHH) a00 cuMGbio-
TUYHUMU MiKpoopraHisMamu (30KpeMa, Y KUIIIeUHUKY JIOAUHA CUMOiOTHUHI
Gakrepii cunTesyoTh Bitaminu K, B, B, ,).

Kouu e me 6ysiu Bigomi ximiuma OymoBa it MexaHism aii BitamiiB, ix mosuava-
JIU JiiTepaMu JaTuHChbKoro ajadasity — A, B, C, D ta iu. Temmep 3acTocoByrOTh i Xi-
MiuHi Ha3BU (HampuKJIaz, Bitamin C TaK0K Ha3MBAIOTh aCKOPOiHOBOIO KMCJIOTOIO).

Birtaminu, 3ae:XH0 Bil TOro, PO3UNHAIOTHCA BOHU Yy BOAiI abo KuUpax, I0-
OiNAIOTH Ha OB Ipynu: 8000p034UHHI T HUPOPO3uUHHi. 10 BOZOPOSUMHHUX
HaJie)kaTh Bitaminu rpymn B, C rTomro, a g0 skupoposunHHux — rpyn A, D, K,
BiTamin E.

3a HecTaui meBHUX BiTaMiHiB, IXHbOI IIOBHOI BiICYTHOCTI, a TAKOK Ha IJINIII-
Ky PO3BUBAIOTHCA HeOe3MeUHi IJI1 3JOPOB’S JIOAUHY Ta TBAPUH 3aXBOPIOBAHHS.
Taxk, 3a HecTaui meBHUX BiTaMiHiB B OpraHidmMi BUHUKAE 2inogimaminos, 3a ix-
HBOI IOBHOI BiIcyTHOCTI — agimaminos, a 3a HALIUIIKY — 2inepgimamino3 (Ha-
OpUKJIaL, HAAMipHU#I BMicT BiTaMminy A B opraHismi JoOguHN, SKUH IepeBU-
mrye Hopmy v 20—30 pasiB, cupuuMHsE€ TOKCUUYHUU edeKT). fBuima rimo- ta
aBiTaMiHO3y MOKYTH IIPOABJISTUCEH 1 BHACJIIOK IIOPYIIIeHHA OOMiHY pPeUYOBMH.
Ile Taxk 3BaHA 6MOpPUHHA 6imamiHHA Hecmaya, IOB’sI3aHA 3 HECIPUIHATTAM
opraHisMoM MeBHUX BiTaMiHiB.

Trmroro rpymoro 6ioJioriuHO aKTUBHUX PEUYOBHUH, SKi BimirpaimoTh BaKJIUBY
poJib y 3a0e3meueHH]I HOPMAJIBLHOL JKUTTENIAILHOCTI OprauisMiB JIOAMHY i TBa-
PUWH, € TOPMOHY Ta HEUPOTOPMOHU.

e [OPMOHMU — opraHiuHi peuyoBMHH, 3AAaTHI BKJIIOUATUCH ¥ IMTUKJI OioXiMiuHIX
peakIiiii i peryysmoBaTy mpollecu OOMiHY PEeYOBMH Ta IIEPETBOPEHHS eHeprii.
Ix BUpO6IAIOTH 327103 BHYTPIIIHBOL Ta 3MiIIaHOI CeKpeIii JIIoAuHY i TBapHIH.
Sk Bu mam’ATaeTe 3 MUHYJIOPIYHOTO Kypcy 6ioJorii, Taki 3a/103u 111e HA3MBAIOTh
€HJIOKPUHHUMU.

B o0co0auBux HepBOBUX (HEHPOCEKPETOPHUX) KJIITHHAX CUHTE3YIOTHCA
TOPMOHONIOAIOHI peuyoBMHYM — HelipoMeziaTopu (aApeHasiH i HopaJgpeHaJiH) Ta
HeliporopMoHU (OKCUTOIIMH, BasdonpecuH). HeiiporopMmonu BupoO6IAiOThH TEBHL



Tema 2. OpraHiuHi peqoBuHy 10833 9ecads

I. Topmoum —— e [ X . DiTOHIUIT
BIOJIOTTYHO
AKTHUBHI
II. HeipOTOPMOHY e L0538 (D15 P00 e VII1. ATKaIOITU
II1. PiTOTOPMOHY —~m— e V11, AHTHOIOTUK T
IV. MegiaTopu V. ®epmerTH VI. Biramizu

Maun. 13.1. BionoziuHo akmueHi pe4o8UHU, AKi 6UPOOLAIOMb
oaxmepii (V, VI, VIII ), epubu (I11,V,VI,VII ), pocaunu (II11,V, VI, VIII, IX)
i meapunu (I,11,1V,V,VI)

HEPBOBi KJIITMHY, BOHU BILJINBAIOTh HA OPraHi3M TaK caMo, AK i ropmoHu. I rop-
MOHU, i HEIIPOTOPMOHY HAAXOAATH YV KPOB UM iHIII PiAuMHY Tija (HaOpUKJIALI,
IIOPOYKHUHHY PiAuHYy 0e3xpe0eTHUX TBApUH), AKi TPAHCIOPTYIOTh iX IO pis-
HUX TKaHUH Ta opraHiB. I[i 6iosoriuHo aKTHUBHI peuyoBMHU O0EPYTh y4acThb ¥
peryJsitii oOMiHy peuoBUH, OisIIbHOCTI eHIJOKPUHHUX 3aJI03, TOHYCY HEIIOCMY-
TOBaHOI MYCKYJIATYypPU, HiATPUMAaHHI TOMeOCTa3y BHYTPIIITHBOTO CEPeIOBUIIA
OpraHi3my TOIIIO.

3a XiMiuHOIO IIPHPOAOI0 TOPMOHU Ta HEHPOTOPMOHU MOAIJNAIOTH Ha TPU
OCHOBHI I'pymu:

e 0iyIKOBOI mpupoau (FOPMOH POCTY — COMATOTPOIIiH, iHCYJIIH Ta IJIIO-
KaroH);

e TIOXiHI aMiHOKMCJIOT (aApeHasiH, HopaJpeHaJliH, TUPOKCUH);

e JinmimHoi mpupoau (cTaTeBi TOPMOHU Ta KOPTUKOCTEPOIAN).

ITix KoHTpOSIEM TOPMOHIB i HEAPOrOPMOHIB BifOyBalOTHCS BCi eTanu iHIM-
BiIyaJIbHOTO PO3BUTKY JIIOMWHY i TBAPUH, & TAKOK yCi IpoIiecu IXHbOI JKUTTE-
nianbHOCTI. i cmosyKu 3a6e31euyoTh IPUCTOCYBAHHS IO 3MiH YMOB 30BHIIII-
HBOTO i BHYTPIIITHBOTO CEPEOBUINA, MiATPUMAHHSA CTAJIOCTI BHYTPIIITHBOTO
cepemoBUINla OpPraHiaMy, PeryadIilo aKTUBHOCTI (epMeHTiB. SIKII0 meBHi
TOPMOHU BUPOOJIAIOTHCA B HEJJOCTATHIA KiJIbKOCTI a00 HEe BUPOOIAIOTHCA B3a-
raJji, CImocTepiramThb IOPYIIEeHHS PO3BUTKY Ta OOMiHY PeUYOBUH OpPraHismy.
HapgnuiikoBe BupoOJieHHS TIEBHUX TOPMOHIB TaKOK HEraTUBHO BILJIWBAE Ha
oprauism. Bu mam’araere, 1110 3a HEJOCTATHHOTO YTBOPEHHA B OpraHiaMmi au-
TUHU TOPMOHY POCTY PO3BUBAETHCSA KapPJIUKOBICTH, a 3a HAIJIUIIKOBOTO —
riraHTHU3M.

ITopiBHAHO 3 POOOTOIO HEPBOBOI CUCTEMHU, sKa 3a0e3Ieuye Iepegady CUTHA-
JIiB HA 3HAUHI BificTaHi 3a KOPOTKUI yac, AiAJbHICThP TOPMOHAJBHOI CUCTEMU
BiIpi3HAETHCA MEHIIIOO IITBUAKICTIO, ajie CIIPABJISAE TPUBAJIIIINHT e(eKT.

XapaKTepHi 0cO0JIMBOCTI il TOPMOHIB i HEIPOrOPMOHIB TaKi.

JducraHuiiiHiCcTh Oil: TOPMOHY i HEMPOTOPMOHM 3 TOKOM KPOBi a00 iHIINX pi-
OUH MOXKYTh IIepeMiIllaTUCA Big MicIlb CBOro 0ioCHHTE3Y 10 KJIITHH-MilleHei,
Ha JiAJBbHICTD AKX BOHU BILJINBAIOTh.
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Bucoxka 6ioJsioriuHa aKTHBHICTH: IIi CIIOJIYKY BILIMBAIOTH Ha KJIITUHU, TKAa-
HUHU Ta OPraHU B HE3HAUHUX KOHIIEHTPAI[ifAX.

Bucoka cnenugiunicTs il moasarae B Tomy, 110 TOPMOHHU Ta HEHPOTOPMOHUT
BILIMBAIOThH JIMIIE Ha MeBHIi OioximiuHi mpolecu, AKi BigOyBarmOTLCSI B TUX UK
iHmMUX TKaHWHAaX i opraHax. 'opMOHU «BOiBHAIOTH» KJIITMHU-MillleHi, AKi mMa-
IOTH 0CO0JIMBI MoJIeKyJu-perenTopu. ['opMoHM pisHOI XimMiuHOI ITpUpPOAU IIO-
pisHOMY B3a€EMOIIOTH 3 KJIiTHMHaAMU-MimnmeHaMu. CTepoifHi TOPMOHU MOKYTh
IOCHUTD JIETKO IPOHUKATH Uepe3 MeMOpaHu BCepeqUuHy KIITHHMI. ¥ IUTOIIAa3Mi
BOHU YTBOPIOIOTH KOMILJIEKCHI CHoJMyKu 3 Oinmkamwu-penentopamu. Hami meit
KOMILJIEKC ITPOHMKAE B AAPO KJITUHU, 3B’sA3yeThca 3 Mojekyson JJHK Ta ak-
TUBY€E OAWH UM JEKiJibKa T'eHiB, 1[0 CIIPUYMNHIAE CUHTE3 HEOOXiZHUX CIIOJYK
(dbepMmenTiB TOIIIO).

T'opmonu 6i1K0BOI Tpupo M a60 MOXiTHI aMiHOKHUCIOT 3B’A3YIOThHCSA 3 Pellell-
TOpaMu, PO3TAIIIOBAHNMHY Ha IMOBEPXHi MeMOpaH KJIITHUH-MillleHell. YTBOPeHUi
KOMILJIEKC aKTUBY€E OCOOJIUBUH (DepMEHT, TOB’I3aHUI 3 BHYTPiIITHHOIO TTOBEPX-
Helo KJIiTnHHOI MeMOpaHu. I1ig ByimBoM Mb0oro (hepMeHTy B ITUTOIIIA3Mi KJIiTH-
HU 3aIIyCKAaEThCs JIAHITIOT OioxiMiuHMX peakKIriii. K HacJIiTOK MOKe 3MiHIOBa-
THUCS IBUJIKICTL OOMiHY pPEUYOBMH, YaCcTOTa CKOPOUYEHBb CEpIEBOTO M’s3a,
HAIIPYKeHHA HeIIOCMYTOBaHUX M’A3iB ToIo0. [ledAKi KIITUHY MaloTh 0/Ipasy pe-
LENTOPU 0 KiJbKOX PiBHMX INOPMOHIB, TOOTO IIepeOyBaIOTH IIiJi MHOKUHHUM
TOPMOHAJbHUM KOHTpoJieM. KpiMm Toro, y KJIiTUH Pi3HUX TUIIIB € PEIeIITOPU 10
OIHOT'O I TOTO K TOPMOHY, II10 3yMOBJIIOE€ OO0 MHOMKUHHY Hif0.

BigHOCHO KOPOTKMIi Yac iCHyBaHHA B OPTaHi3Mi: [eKiJTbKa XBUJIUH abo ro-
IUH, IIiCJIA YOT0 PEUYOBMHA BTPAUYaEe CBOIO AKTUBHICTS ITi i BILIMBOM CHeII(iuHO-
ro (pepMeHTYy.

Ha Bigmimy Bim mepBoBOi cucTemu, IO 3a0e3meuye Iepemady CUTHAJIy Ha
3HAYHI BificTaHi 3a KOPOTKUI Uac, poboTa ropMOHAJBHOI CUCTEMHU BUPi3HAETH-
CsI MEHIIIOIO MIIBUIKICTIO, OMHAK CIIPUUYNHEHI Heto e(DeKTH TPUBAJIiIITi.

e MepiaTopu — ¢isiosoriuHo akKTUBHI PEUOBUHU, AKi 3a0€3MeUyIOTH MiK-
KJITHUHHI B3aeMogii B HepBOBili cucTeMi. 30KpeMa, BOHU 0epyTh yUacTh y Iepe-
Iavi HEPBOBOI'O iIMIYJIBCY MisK JBOMA HEHPOHAMI, MiK HEAPOHAMM i M’sI30BIMI
KJIITHHAMU TOIIO. IX BUPOOIAIOTH HEPBOBI Ta perenTopHi KiritTuau. Mortexkyiu
MemiaTopa BUIIJISAIOTHCA Y IIPOCTIP CUHANTUYHOL MIiamHU. [HTEHCHUBHICTH
iXHBOTO BUiJIEHHSA PeryJIIol0Th PidHi KoHIeHTpaIii kariony Ca2". Pismi menia-
TOPY MOYKYTbH CIIPUYMHATY Pi3HI CMHATITUYHI e(peKTH, HATTPUKJIA] ITPUCKOPIO-
BaTHW ab0 raJIbMyBaTU IIPOXOAKEHHA HEPBOBOT'O iMIIyJIbCy uepe3 cuHamnc. Poib
MeIiaToOpiB MOKYTh BUKOHYBATH Pi3HI CIIOJIYKHU: alleTUIXO0JIiH, HOpaapeHaJ iH,
aJpeHaJIiH, CEpOTOHIH TOIIIO.

° MaKkToOpU POCTY KJIITUHU CTAHOBJIATEL COOOI0 IOIMENITUAN 3 MOJIEKYJIAP-
HOI0 Macoio 5 - 103-10% gasrpToniB. ITogi6HO 0 TOPMOHIB, BOHKM CTHMYJIIOIOTH 200
IPUTHIYYIOTHh HMOAiJ, nudepeHIliloBaHHA, PyXJUBiCTb, MeTab0Ji3M, iHIIIi Ipo-
SABU MKUTTENIAIBHOCTI Ta 3arnbdesb KiaiTue. Ha BigmMiny Big ropmoHis, (pakTopu
poCTy TPOAYKYIOTH HecHeIliaji3oBaHi KJIITMHM, AKiI MOMKHa 3yCTPiTH B ycix
TkaHuHAX. i hakTOpM HAAXOAATH Y KPOB i IMOTPAILJIAIOTE OO iHINTUX KJIITUH.
DaKTOpU POCTY B3AEMOJIIOTH 3 PEIEITOPHUMU MOJIEKYJIaMU YV CKJIA1 KIIITUH-
HUX MeMOpaH.

SKI10 BTpauaeThcA HEPBOBO-T'YMOPAJIbHUI KOHTPOJIb HAT POBBUTKOM i pOC-
TOM KJIITHH a00 IIOPYIITYETHCA B3AEMOis MisK PiSHUMU KJIITUHAMU, TO I1e MOYKe
CHOPUYUHUTH PO3BUTOK 3JIOAKICHUX MYXJIUH.
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OmguH (aKTOp POCTY MOXKe BILIMBATH Ha PisHI KJITWUHU, a PisHi — Ha OTHY
KJIiTHHY. @aKTOpP POCTY, CHHTE30BAHUN Y KJIITUHI, MOKe He BULIJIATUCSI HA30-
BHi Ta BmmBaTu Ha ii ¢pyukIiii. OguH i Tol caMuil (pakKTOp POCTY MOXKe IIO-
pi3HOMY BILJIMBATM Ha KJITUHU DPi3HUX TUIIIB: HANPUKJAL, CTUMYJIIOBATHU
nudepeHIlitoBaHHA OAHUX i raJbMyBaTH IIOI1iJ 1HITIUX.

Ha piBenp cuHTe3y (hpaKTOpPiB POCTY KJIITUHU BIJIMBAIOTh TOPMOH POCTY,
iHCyJsiH, cTaTeBi TOpMOHM TOIT0. 30KpeMa, iHCYJIiH Ta cTaTeBi TOPMOHM MHigBU-
IIYIOTh PiBeHb BUPOOJIEHHA (DAKTOPIB POCTY KJITUHAMY ITEUiHKHU, a TJIIOKOKOP-
TUKOIM (TOPMOHU KOPY HAJHUPKOBUX 3aJI03), HABHAKU, HOTO BHUIKYIOTh.

Knto4osi Tepminu Ta noustra. Bionoziuno akmueHi pewosunu, 6imaminu,
20PMOHU, Hellpo2OpMOHU, Mediamopu, pakmopu pocmy.

Biosioriuno aKTWBHI peyoBWMHM — Ile OPTaHiYHI CHOJYKW PisHOIL

xXimMiuHoOl mpupoau, 34aTHI BIJIMBATA Ha OOMiH PeUOBHH Ta Iepe-

TBOPeHHs eHeprii B KuBuX icrorax. I[o 6GiosloriuHO aKTHUBHUX

PEeYOBUH HaJIeKaTh (DEPMEHTH, BiTaMiHU, TOPMOHU, HEHPOTOPMO-

HU, (piTOropMoHU, aHTUOIOTUKY TOIIO.

Birtamiau — 6iosioriuHO aKTUBHI HU3BKOMOJIEKYJISAPHI OpraHiuHi

CIIOJIYKH, SIKi OepyTh yuacThb B OOMiHI peuoBMH i IIepeTBOpPEHHi

eHeprii, 3/1e6i/IbIIIOTO AK KOMIIOHEHTH CKJIATHUX (DEPMEHTIB.

Topmonu — opramiusi peuoBuHMT, 34aTHI BKJIIOYATHCH Y ITUKJ 0io- KopoTxo
XiMiYHUX peakIlii i perymoBaTy Nponecu OOMiHy PEUOBHH i mepe- npo
TBOPEHHS eHeprii. IXx Bupob6Isgi0Th eHIOKPUHHI 321031 JIOANHU Ta ronosHe
TBapuH. Heliporopmouu, siki BUpoOJIS0TH IeBHi HEPBOBI KJIiTHHN,
BILJINBAIOTH Ha OPTaHi3M Tak caMo, IK i TODMOHMN.

MegiaTopu — (isiosoriuno aKTUBHI peUoBUHU, AKi 3a0€3€UyIOThH
MIKKJITUHHI B3aeMoO/ii B HEPBOBIill cuCcTeMi Ta MisK HelipoHamm i
KJIITHHAMHY iHITUX TUIiB. 30KpeMa, BOHU 0epyTh yUacTh y Iepenaa-

Ui HEepBOBOTO iMIyJbCy Mi’K HeHMpoHaAMMW Ta MiK HeWpoHaMU i
M’SI30BUMU KJIiTUHAMU.

daxTopu POCTy — Iie MOJimenTUnu, SKi BUPOOIAOTh KJIITHHH Pis-

HUX TKaHuH. [Iogi6bHO 10 TOPMOHiIB, BOHM CTUMYJIIOIOTHL a00 Ipu-

rHiYyIOTh IOALI, AuM(pepeHIliloBaHHs, PYXJHUBiCcTb, MeTaboai3M,

iHII TPOABY KUTTEAIAILHOCTI Ta 3arndesb KJIITHH.

% 1. d«ki rpynv 6ios10riYHO aKTUBHMX PE40BUH BaM Bigomi? 2. LLjo Take BiTa-

\\/ MiHn? 3. YoMy 3a HecTaui 4u BigCYTHOCTI MEBHUX BiTaMiHIB B OpraHi3ami

3anutaHHa gnsa  IOAVHY | TBAPYH CHIOCTEPIratoTbCsl MOPYLUEHHS 0OMIHY pe4oBUH? 4. SKi

CaMOKOHTPOJII0 ~ OCHOBHI B/IaCTUBOCTI FOPMOHIB i HEDOrOPMOHIB? 5. SKkoto mMoxe 6yTu
XiMiYHa npuvpoaa ropMOHIB | HEFPOropMoHIB? 6. Sk MexaHi3M BrNBY
PIi3HUX rOPMOHIB Ha knitTnHn? 7. LLlo Take meaiatopu? Ska ixHs poJsib B
opraxiami?

TMomipkyiTe. Ak MOHHA BU3HAYUMU BNAUSE HA 0P2AHI3M JIOOUHU a60 MBAPUHU Hecmaii
neeuozo gimaminy?
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JIABOPATOPHUI NPAKTUKYM
JIABOPATOPHA POBOTA Ne 1

BU3SHAYEHH NEAKUX OPTAHIYHUX PEYOBUH
TA IXHIX BJACTUBOCTEN

MerTa: o3naiiomumucsa 3 naéopamoprHumu memodamu 6i0xXiMivH020 AHALI3Y.

OGnapgHaHHg | MaTepianu: wmamue 3 npobipkamu, BUMANHA wapa, zpadyilosari

ninemxku, KpaneivHuyi, CKAAHI NAAULKU, 600AHA 0AHA, 200UHHUK, OUCMUIL06AHA
8004, KOHUeHMPOBAHA XA0PUOHA Kucaoma, po3uur Jwzonrs (1 2 iiody ma 2 2 iioduc-
mozo Kaziio po3uunsiomys y 15 ma ducmurvbosarnoi 800u i 32000m po3dasasioms 00
o06’emy 300 M), COHAWHUKOBA OJid, emusosull cnupm, 6en3on; 600ani 10 %-6i
PO34UHU numHoi codu i 2zi0pokcudy Hampiio, a makxodxc 1 %-6i po3uunHu KYnpym cyib-
Gpamy it kpoxmaio.

3aepaHHa 1. BugBite nonicaxapug Kpoxmalsb y peakuii 3 Ho4oM, a TakoX MOHO-
caxapu riioko3y B peakuii 3 Okeuaom Kyrpymy rpu PO3LUENIeHHI KPOXMAII0.

Xig, po6oTtu

1. IIporymepy¥iTe ABi TPOOIPKM ¥ BHECITH IO KOXKHOI 2 MJI PO3UNHY KPOXMAJIIO.
2. ¥ nepiry mpobipKy gomaiiTe 1—2 KpamiauHu po3uunHy JIIorosisd, mepemiai-

Te CKJAHOKI NIaJWUYKOI0, HarpiiiTe OO0 3HUKHEHHS CUHBLO-(PioJIEeTOBOTO
3a0apBJIeHHS, a IIOTiM 3HOBY OXOJIOLITh /IO OT'0 IIOABH.

3. VY mpyry mpobipky momaiiTe 2—3 KpalJMHU KOHIIEHTPOBAHOI XJIOPUIHOL

KHCJIOTH, IPOKUI’ ATITE Ii BMicT Ha BoasHil O0aui mporarom 15 xB, micias
Yoro gomaiiTe 2 MJI PO3YMHY TiAPOKCUAY HATPiO, 5 KPAIlJIUH PO3UYNHY CYJIb-
daTy KyInpymy ¥ 3HOBY HaArpiiiTe cyMmiIrr 1o KUIIiHHA.

4. IIpocaigkyiiTe 3a YTBOPEHHSIM TiIPOKCUAY KYIIPYMY KOBTOT'O KOJBOPY a0b0

TeMOKCHUIY KYIPYMY YePBOHOTO KOJIBOPY Il Yac B3a€MOJil TJIIOKO3H, AKa
YTBOPUJIACS IPU POSIIEIJIEHHI KPOXMAaJio, i3 CyabhaToM KyIpyMy.

5. PegyabTaTu OOCIiIiB 3aIUINITh Y 30IIUT. 3P00iTH BUCHOBKH.

3aBaaHHe 2. ByBYiTb PO3YMHHICTb XNPIB Y PIBHUX PO3YNHHUIKAX.

Xig, po6oTtu

1. I[IpouymepyiiTe woTupu MPobipKM i gomaiite B HuX mo 0,2 MJI COHAIITHUKO-

BOI oJIii.

2. Y mpobipky Ne 1 momaiiTe 5 MJI IUCTUIBOBAHOI BOAM, ¥ IPobipKu Ne 2 — Bigmo-

BiZTHO 110 5 MJI €THJIOBOTO CIIUPTY i O€H30JTy.

3. BumicT ycix npobipok exeprifino nmepemimraiiTe. Y mpobipii Ne 1 cmocrepira-

I0OTh YTBOPEHHSA HECTINKOI eMyJbcii, 3 HACTYITHUM IIBHUAKUM PO3IIOLiJIOM
cyMinri Ha nBa mrapu; y npo0ipii Ne 2 — yTBOpPeHHS KaJaMyTHOTO PO3UUHY
BHACJiIOK HeJOCTATHLOT'O PO3UMHEHHS 0JIi1; posdunH y rmpobipiri Ne 3 maiixke
TIPO30PUIA.

4. YV npobipry Ne 1 goxmaiiTe 11ie 5 MJI PO3UNHY COOU ¥ iHTEHCUBHO IIepeMiIai-

Te. CmocrepirafiTe yTBOPEeHHSA CTiTKOI eMyJIbCii.

5. PegyabTaTu OOCIiIiB 3aIUIMIT Y 30IIUT. 3P00iTH BUCHOBKH.
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JIABOPATOPHA POBOTA Ne 2 ]

BUBYEHHS BJIACTHUBOCTEN ®EPMEHTIB

MerTa: o3naiiomumuca 3 diero epmenmie na nepebdiz 6i0XiMiYHUX PeaKyiil.

OGnapHaHHA | maTepianu: wmamus 3 npobipkamu, zpadyilo8ari ninemku, KpaneaibHu-
yi, koaba, CKAAHI NAIUYKU, 8600aHa 0aHsA, po3dyuH Jlozoas, ducmuavosana 600a,
cmakxan i3 avodom, 0,2 %-it 600HULL POSHUH KPOXIMALIO.

3aepaHHa 1. BuBYITb Aitl0 pepMeHTY C/MHM (aminasuv) Ha KpoxXmarsib.

Xipg, po6oTtn

1. CooJiocHITh POTOBY MOPOMKHUHY 2—3 pasu BOAOIO, IIOTIM IIPOIOJIOIIITH
50 MJI AMCTUJIBOBAHOI BOAM IIPOTAIOM 3—5 XBUMJIMH, HicJsd 4oro s30epiTh
YTBOPEHUI PO3UMH CJINHU B KOJIOY.

2. ITpouymepyiiTe ABi MTPOGipKU I BHECITh Y HUX I10 2 MJI PO3UMHY KPOXMAJIO.

3. Y mpobipry Ne 1 momaiite 0,5 MJI pO3UMHY CIAUHU, SKUHA MiCTUTEL (pepMEHT
aminasy, a B mpobipry Ne 2 — 0,5 MJI IMCTUIILOBAHOIL BOAU.

4. TIpoGipkm Ne 1 i 2 micna nmepeminryBanuA ButpumainTe 15 XB Ha BOAAHIN
6aui mpu remnepatypi +38 °C (aKa € onTuMaNbHOO Ui Aii aminasn). [icasa
IIHOTO TOJANTE OO IXHBOTO BMiCcTy 2—3 KpaIlJInHU PO3UUHY JII0r0J1sa Ta 300B-
TaiTe A0 MOSBU CUHBO-(ioJIeTOBOTO 3a6apBIeHHSI PO3UNHY.

5. ¥ mpo0bipiii, e 6yja cauHa, CIIOCTePiramoTh 3He0APBJIEHHS PO3UMHY BHACTII-
JIOK POSIIEIJIeHHA KPoXMaJa ¢hepMEeHTOM CIUHYU aMijiasoio, a ae il He 6yJ1o
— 30epiraerbcsa cuHbO-(hioseToBe 3a6apBICHHA.

6. PesysbTaTu JOCIiAiB 3aIULIIiTh ¥ 30IIUT. 3PO0iTH BUCHOBKH.

3aBpgaHHa 2. Jlocnigite BIUIMB TEMAEPATYPU Ha aKTUBHICTb EPMEHTY CIINHU
(aminasu) y peakuii 3 Kpoxmaiaem.

Xip po6oTtn

1. IIponymepyiiTe yoTupu IPOOIpKU i B yci momaiiTe mo 2 MJI PO3UYMHY KPOX-
maurio i mo 0,5 M1 PO3UMHY CIIMHMN.

2. ITpoGipxy Ne 1 sanuiniTe mpu KiMHaTHi#N TemMnepatypi, Ne 2 — Burpumaiite
Ha BoAAHIN O6aHi mpu Temnepatypi +38 °C, Ne 8 — Kun’aATiTh Ha BOASHIl
b6ami, Ne 4 — mocTaBTe B CKJISHKY 3 JIHOJOM.

3. Uepes 10—15 XB BUTATHITHL IPOOipKHU 3 BOAAHUX O0aHb Ta CKJIAHKHU 3 JbO-
mom. Ilotim y Bei wotupu mpobGipku momaiiTe mo 2—3 KpaIllIMHU PO3UUHY
JItorossa. ¥V mpobipiii Ne 1 cmocrepiraroTh yTBOPEHHSA IPOMIMKHUX MPOIYK-
TiB POBIIEIJIeHHA KPOXMaJio, AKi Ipu peakIlii 3 #ogoM MamoTh JKOBTHI,
yepBOHUN abo (ioseToBuii KoJip; Ne 2 — MicTHUTh IIPO30PUI PO3UNH, IO
CBIUNTL MPO MOBHE PO3IIEIIEHHS KPOXMAaJi0 aMijiasoio 3a ONTUMAJJIbHOL
IJIs IIbOT0 (pepMeHTy TeMmmuepaTtypu; Ne 3 i 4 — mo3uTHUBHA PeaKIlid Ha KPOX-
MaJib (po3umHM HAOyBalOTh CUHBLO-()i0JIeTOBOrO 3ab0apBJieHHA), OCKiJIbKU
aMisasza cTae HeaKTUBHOIO BHACIIJOK KU ATiHHA YW OXOJIOIKEHH.

4. PesybTaTé HOCIiLiB 3aIUIIITE Y 30MIUT. 3P00iTh BUCHOBKH.
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NMPAKTUYHA POBOTA Ne 2

PO3B’I3AHHSA EJTEMEHTAPHUX 3ATIAY
13 TPAHCKPUIIIIII TA PEILJIIKAIIIL

3apava 1. JocuigsxkeHHd nmokasaau, mo 24 % 3arajabHOI KiJTbKOCTiI HYKJIEOTH-
niB nanoi mosexkyau iPHK npunanae ma ryauin (I'), 38 % — Ha ypamnui (V),
22 —umamurosuH (II) ra 16 % — Ha ameniu (A). BusHaure BicOTKOBUIT BMiCT
"HiTpaTHUX ocHOB MoJyekysu [ITHK, Ha akiit Oysa cuHTe30BaHA JgaHa MOJe-
Kynaa iPHK.

Mpuknap po3B’a3Ky.

Buxopsauu 3 mpuHIIUITY KOMIIJIEMEHTAaPHOCTI, Bi/[ICOTKOBUH YMiCT HiTpaTHUX
ocuoB jaHmora [[HK, na akomy Oyna cuaTesoBana moserysa iPHKE, Oyzxe Ta-
Kuii: murosud — 22 %, agenin — 16 %, ryauin — 24 %, tumin — 38 % . OcKinabku
moseryia JIHK ckiagaeTsesa 3 1BOX JAHITIOTIB, TO BiICOTKOBUH YMiCT HITPaTHUX
OCHOB JIPYToro JIaHIfora 0yme Takuii: murosud — 24 %, agexin — 38 %, ryauin —
22 %, tumia — 16 %. Taxum umHOM, ABOJaHIoroBa moJiexkyaa ITHK Oynxe
micTuru: murosud — 23 %, agenin — 27 %, ryaniu — 23 %, Tumin — 27 %.

3apaua 2. OguH 3 gaumioriB mosiekyau IHK mae Takuii Burisan:
TOI'TTTI'TA TAA IITA T'IIIT. Axwuit Buraas matuMe IpYTUE JaHIIOT Iiel
moaerynu JTHK, cunTesoBaumii mig uyac ii caMmonogBoeHHA?

3apaua 3. Mouekysa iPHK ckiamaeTsbes 3 TaKol IIOCIIiIOBHOCTI HYKJIEOTUIiB:
VVII TAALITA YYT YUI LIIIT' TAY. fAxoio 6yae 6ymosa mosekyau JTHE,
Ha OJHOMY 3 JIaHITIOTiB AKO01 OyJia cuHTe30BaHa aAama moJiekyJia iPHK?

3apava 4. Jlauor mosekyau [[HK mictuts 34 % ryaniny, 26 % murosiny, 25 %
TuMiny Ta 15 % ameHiny. Axum Oyae BiZCOTKOBUII YMiCT HYKJIEOTHUIIB MO-
nexkynau iPHE, 110 6ysia cuaTe30BaHa Ha I[bOMY JiaHIi03i mosiekyiu JJTHK?

PO3B’ASAHHS EJIEMEHTAPHUX SAJAY
I3 TPAHCJIAIIIT

3apava 5. Bigomo, 1o mosexyaa iPHK ckaagaerbesa 3 1535 mykiaeorunis. 3i

CKiZIbKOX aMiHOKHCJIOT CKJIAZATUMYThCA OiIKH, SKi KOAYIOTHCS I[i€i0

mosiekysoo iPHK, akimo Bigomo, 1110 cepen il TPUILIETIB € OJWH TPUILIET

YAA Tta nBa — YT'A?

Mpuknap po3B’a3Ky.

Ockinpku mosiekyia iPHK ckiaamaerses 3 1535 HyKJIeOoTHAIB, TO KiIBKiCTh
TpurieTiB cranoBuTuMe 511. [[Ba HyKJI€eoTHAM HiAKOI reHEeTUYHOI iH(popMaIrii
He HecyTh. TaKOK He HeCyThb reHeTHUUHOI iH(opMmartil Tpuniaetn YAA ta YTA
(11e TaK 3BaHi CTON-KOMOHH, II[0 CUTHAJII3YIOTh PO IPUINHEHH CHHTEe3Y 01J1KO0-
BOl MoJjieKynm). Takmm YMHOM, KiJIBKICTh TPUILIETIB, AKi KOAYIOTH aMiHOKWC-
Jgotu, cramoputume 508. OTike, CUHTe30BaHA MOJIeKyJjIa 0iJIKa CKJIagaTUMeTbCs
3 508 amiHOKMCIIOT.

3apava 6. CKinbKu aMiHOKMCIOT Komye mosekyaa iPHK, aKIo BoHa cuHTE30-
BaHa Ha mainauni monxexrynu [THK, 1o ckiIagaeTscs 3 TaKUX HYKJIEOTUIB:
AAT TITA T'ITA IITII ITAA ATT?
Mpuknap po3B’a3Ky.

Ockinpku mosekyna iPHK cuHTe3yeTbcsA 3a TPUHIIUIIOM KOMILJIEMEHTAap-
HOCTi, TO MOCJIiIOBHICTL HYKJIEOTUIiB, IO CKJIaAal0ThL Mojeryay iPHE, 6ymxe

o s
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raka: YYI[ ALY IIT'Y TAII TVY YAA. Omxe, BOHa CKJIaJaTUMeThCA 3 6 Tpu-
IJIeTiB, 3 AKMX ocTauHil (YA A) He Koxye KOJHOT aMiHOKUCJIOTH.

3apava 7. fIkoro mociimoBHicTIO HyKJeotunaiB mosekynau iPHK kKomyerbca
AlISHKA MOJIeKY M OilKa, K10 BiH Mae Taky Oynosy: CEPUH — IJIITTVH —
ACITAPATTH - IIUCTEIH — CEPUH - JIISBUH — BAJIIH — APTTHIH?

3apava 8. flkoro mociimoBHicTIO HyKJeoTuniB moseryau [IHK komgyerwsca
AUIAHKA MOJIEKyIU OlIKa, AKIO BiH Mae Tary Oyzxosy: JIISBVH — TJIIITWH —
IIUCTEIH - TJIVTAMIH - ACITAPATIH - TPEOHIH?

3apaua 9. flka mocIimOBHICTE aMiHOKHUCJIOT KOAYETHCS TAKOI IIOCJIiJOBHICTIO
myryaeorunis JHE: ATITATTIIITATTIHTTIIATI? fIkoio crame mocJigoB-
HiCTh aMiHOKMCJIOT, AKIIO BHACJHIIZOK MyTallii 3 1iei MoJeKyam BHUOaze
MePIITUA HYKJIEOTHU T ?

PO3B’ISAHHSA EJIEMEHTAPHUX 3AJAY
I3 PEITAPAIIII

3apaua 10. YHacaigoK Aii mMKigJIMBOTrO UMHHMKA 3a3HAaB 3MiH OZMH 3 JAHI[IOTiB
mosiekyau [[THK. BuaBits ginaHky, ska 3a3HaJia 3MiH, AKIIO HEYIITKOIKe-
uuit gaumor moaexkyau JHK mae surasan: AAT ATl TTA ITIT AT, a
mosiekysia iPHK, axk6u Boma OyJyia cuHTe3oBaHa Ha Janiosi JTHK, 1o
3a3HaB 3MiH, MaJia 6 Takuii Buraazn: YYA I'TI[ YAIT ITA YIIT'.
Beranosits Buraan mosekyau JJHK micas pemaparrii.

3apava 11. YHacaigok mii MIKiAIMBOro YMHHUKA 3a3HAB 3MiH OAUH 3 JIAHITIOTLB
mosiekyau JHEK. Ilicaa mporo mosexkysna ITHK mabysia Takoro BUTJIALY
(mepminM HaBeIEeHO JIAHITIOT, AKUI He 3a3HaB 3MiH):
ATTIOATITT IOTA
TAII TTT ITAA TIIT.
Beranosits ginanky mosexkyau [JTHK, 1o 3as3uasa smiz. BeranositTs Bifcor-
KOBUM yMicT HyKJeoTuAiB y mosekyai [[THK micisa mopylneHHs CTPYKTYPHU
Ta ITicjisa pemapartii.

NMPAKTUYHA POBOTA Ne 3

O3HAVIOMJIEHHSA 3 THCTPYKIIIAMHA
3 BUKOPUCTAHHA OKPEMHUX MEIUYHHX ITPEIIAPATIB,
3ACOBIB IIOBYTOBOI XIMII TOIIIO
TA OIITHKA IXHBOI HEBE3IIEKH

MeTa: onaryeamu HaBUUKU 03HATLOMAEHHA 3 IHCMPYKYIAMU 00 MeOULHUX Npenapa-
mie i 3ac00i6 no6ymosoi ximii 0114 3anobizaHHsa HeWacHuUM sunadxam Yy nooymi.
Poszenanymu ma npoaranidyeamu Hebe3nexy, AKy CmaHo8LaAMb 3aco0u nody-
moeoi ximii 6 pa3i HenpasuaIbHO020 iX BUKOPUCMAHHA.

OGnapHaHHA | MaTepianu: incmpykyii 00 HAlYHUBAHIWUX MeOUYHUX NPEeNAPAMi8, U0
€ 8 KOJCHIlL QomawHill anmeuyi, incmpyKkyii 0o 3aco6ié nobymoeoi xiMmii, uyo micmamso
KUuciomu i ayau, lemki peiosuru.

Xig, po6otn

1. O0’eguatitecs B rpynu. OgHa rpyia BUBUA€E iHCTPYKIII 10 MeIUUYHUX IIpe-
maparis, a iHIma — 10 3aco0iB o0y TOBOI Ximii.
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2. IligroTy#iTe B cKJaAi CBOEl IPymu KOPOTEHbBKUWI BUCTYN 3a BiAIIOBiIHOIO
TeMOIO 38 TAKUM IIJIAHOM:
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JAIKU:

HaAUIIOIMPEHIIIi CKJIamoBi JoMalIHbOl anTeuku (JIiKapchKi mpemapartu,
TePMOMETD);

PEYOBMHU — CKJIAQJOBi JIiKiB, 3aTHI COIPUYMHATH TI'OCTPi Ta XPOHiU-
Hi OTpyeHHs B pasi ImepemosyBaHHs ab0 MOPYIIEHHS TepPMiHy 30epi-
TaHH;

OOT'pYHTYBaHHS HEOOXiJTHOCTI JOTPUMMAHHA DPEKOMEHJAAIliil MO0 BUKO-
pHCTaHHS JiKapChKOro IIpemapary;

IpaBuMJa 3aCTOCYBAHHA Ta 30epiraHHA JiKapchbKUX IIpemnapaTiB, mepesik
Iifi y pasi IOIIKOIKeHHs PTYTHOTO TEPMOMETPAa;

HeBiIKJIaAHa JOIOMOra B pasi OTPYEHHA JIIKAPChbKUMU IIpenapaTamu;

3acobu nobymoeoi ximii:

Ha#momupeHiiri 3acobu modyrosoi ximii (omer, coga, 3acobu A1 MUATTS
IOCYAy Ta BaHH, IPaJbHUI IIOPOIIOK, KJei, (hapOu, POSUNHHUKHA TOIIO);
OCHOBHi He0Oe3meuHi Oifoui peuoBWHH, IO BXOAATH A0 IXHBOTO CKJAIy
(kuciotu, ayru, oprodocdaru TOIo);

IpaBUJia BUKOPUCTAHHS Ta 30epiranusa mooyToBol ximii;

HeBiJKJIagHA AOIIOMOra B pasi moTpariaHHA Ha Tijo, B OYi Ta AUXAaJIbHI
MUIAXYW XiMiYHUX PEYOBUH.

3. 3poliTh y3arajabHIO0Yi BUCHOBKIH.

NMPAKTUYHA POBOTA Ne 4

OIIHKA ITPOAYKTIB XAPYYBAHHSJI
3A IXHIM CRJIAJOM

Meta: rasuumucs susnavamu HaseéHicmb 0inKi8, Hupis i 8yzne600is, xapuosux 00Mi-

WOK Y Xap4o8ux npodyKxmax.

Marepianu Ta oonagHaHHa: ximivHi Koa6u, npobipKu, Ailiku, cnupmiska (a6o 2a308a

20pinka ), npobipKompumay, ninemka, nOpYeLIH08a CMYNKA 3 MOBKAYUKOM, NPOMU-
muil nicox, mapas, 10 %-it posuurn NaOH, 1 %-i. ma 0,1 %-ii posuunu CuSO ,, kypaue
atiye, conodKe nevuso, COHAUWHUKO08A 01is, HACIHHA COHAULHUKA, eMUKeMKU KiJlbK0X

xapyosux npodyxkmis.

Xig, po6oTu
3aspgaHHs |. BUSHAYEHHS BIJIKIB

1. ITligroryiiTe po3umH 6isika KypAdoro A, [[asa mporo posbuiite siine, Bix-
miiTe OiJIOK Bim KOBTKAa, OiJIOK 3ajmiiTe XOJIOAHOIO BOZom. OTpuMmaHMA
pos3urH IPo(iabTPYHUTE KPidh CKJIAAEHY B KiJIbKa IapiB MapJio i 3aumiiTe
dinsTpaT y Koaoy Ne 1.

2. ®@inprpar 3 Koambou Ne 1 HanuiiTe B mpobipKy, 3amoBHUBINN i 00’ eM Ha 25 % .
Io pinbrpary gomaiiTe B KibKocTi I3 #oro 06’emy 10 % -ro posunuay NaOH.
YwMmicT npobipku 300BTaliTe Ta 00ePEesKHO OKPEMUMU KPaIlJInHAME J0AaBali-
Te 1 %-it posunn CuSO, 10 MOABU CHHBO-(DiaJIKOBOTO 3a0apBJIeHHHA, AKe
BKasdye Ha HasBHICTh y PO3UMHi OiJIKiB.

3. 3po0biTh BUCHOBKH.



Tema 2. OpraHiyHi peqoBuHy 1o8339ecads
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Baspnanhs Il. BU3HAYEHHS XKUPIB

. HanuiiTe KifnbKa KpalJinH COHANTHUKOBOI 0JIii B TPoOipKy Ta 3alIOBHITH ii

BoJ0I0. Ha moBepXHIO BOAU CILJINBYTH KPAILJIMHU KUPY.

. Ha ginprpyBanbHUii mamip HaHeciTh KiJIbKa KPAIJIWH 0JIii. 3BepHiTH yBary

Ha YTBOPE€HHA KUPHUX IIJIAM.

. Po3uagiTs Ha QinbTpyBaIbHOMY ITaNepi KiJibKa HAaCiHMH COHAIITHUKA, 3BEP-

HiTBH yBary Ha YTBOPEHHSA KUPHUX ILJIAM.

. 3po0iTh BUCHOBKMU.

BaspanHns lll. BU3HAYEHHS BYITIEBO/IB

. 3pobiTh eKCTpaKIliio IIyKPiB i3 cosomoriB. [Jid OTO PO3iTPiTH TOBKAUM-

KOM Y IIOPIEeJISAHOBIH Tyl 2—3 CoIOAKUX MmeunBa. Po3TepTe meunBo 3aJIHi-
Te HeBEeJNKOIO KibKicTio Bogu. Po3uns posmiinaiite i momaiiTe 111e BOAU.

. OTpumaHUi PoO3UMH NPOPIIBLTPYHTE KpPi3h CKJIAMEeHy B KijJbKa IIapiB

MapJIio i 3nuiite (pigbTpar y Kooy Ne 2.

. Hanutite dinbrpar 3 Kombu Ne 2 y mpobipky, samoBHHMBINHK ii 006°eM Ha

25 %, momaiire mie 3 mut 10 % -ro posuuny NaOH, 1-2 kpamaunau 0,1 % -ro
posunnry CuSO, Ta Tpoxu micky (106 piAnHY He BUKUAAIO 3 MPOOipKH npu
HarpiBaHHi).

. IIpobGipKy 3a JOMOMOT0I0 IIPOOipKOTPUMAaUa HATPiliTe HA MOJAYyM’I CIIUPTiB-

Ku (ab0 ra3oBOi rOPiJIKM) 10 KUIIiHHS, CHPAMOBYIOUHM OTBip IpobipKH y GiK,
e HeMae Jirofeli. 3a HassBHOCTI I[YKPiB PO3UMH HaOYBAa€ IEerJIsSHO-YePBOHOT0
KOJILOPY.

. 3p0o06iTh BUCHOBKH.

3aspanHsa IV. BUSHAYEHHSA XAPHYOBUX AOMILLIOK

. IIpoananisyiiTe 3MicT KiJTbKOX €TUKETOK XapUOBUX MPONYKTiB i BUBHAUTE,

AKi cKJIam0Bi, KpiM OiNKiB, »KUPiB i ByriieBofiB, y HUX 3a3HaUeHi.

. 3HalaiTey iH(opMalliio mpo BUABJIEHI XapuyoBi MOMIIIKKM II[OJ0 iXHBOTO

XiMiUHOTO CKJaNy, 3HAUEHHA Y BiATIOBIZTHOMY IIPOAYKTIi I BIZIMBY Ha opra-
Hi3M JIIOAUHNA.

. 3p00iTh BUCHOBKH II[0J0 AOILJILHOCTI CIIOKMBAHHSA IIPOAYKTIB i3 migBuime-

HUM YMiCTOM XapUYOBUX JOMIIIIOK.

TECT HA 3ARPIIIJIEHHA SHAHDb
I. BUBEPITb 13 3AMTPOMTOHOBAHWX BIAMOBIAEN [TPABUJIbHY

. YKaxiTb Ha3By Npouecy BiAHOBJNIEHHS NPUPOAHOI CTPYKTYpU Ginka nicna il nopy-

LWeHHSN: a) gecTpykuis; 6) AeHatypalis; B) peHaTypauisi; r) 6iocuHTes.

. Ha3BiTb cnonyku, po3uuHHi y BoAi: a) Bick; 6) r/110Kk03a; B) KPOXMaslb, I') KEPaTUH.
. YKaxiTb Cronyku, npu po3LierJieHHi SIKUX BUAINAETbCHA Halbinblie eHeprii:

a) ninign; 6) Byrnesoau; B) Oiiku; ) HYK/€iHOBI KUCOTH.

. Ha3BiTb cnonyky, fska nepepae cnagkosy iHpopmauito 3 sapa A0 MiCusi CUHTE3y

6inkie: a) ZJHK; 6) iPHK; B) pPHK; ) TPHK.
BusHauTe npupoay aHTuUTIn: a) 6inkosa; 6) niniaHa; B) ByrieBoAHA; ) BUAO3MIHEHI
HYKJ1€IHOBI KMCIIOTH.

. BusHaute, ynum 3ymoBneHa curHanbHa ¢byHKuUia OinkiB: a) ixHbow 3a4aTHICTIO A0

AecTpykuii; 6) iXHbOIO 3AaTHICTIO 10 AeHaTypaLlii Ta peHaTypaLii; B) iXHbO 34aTHICTIO 0
YTBOPEHHST TUMHYACOBMX KOMIM/IEKCIB 3 IHLLVMUW CrOJIyKamu; I') iXHbOK 34aTHICTIO 40 PO3-
LeriyieHHs1 6e3 y4acTi KUCHIO.

P
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7.

BusHauTte, 1K aMiHOKUCIOTHI 3aJIMLLKKU CMONy4aloThCS B NONINENTUAHUNA JTaHLIOr :
a) 3aBAsikv BOAHEBUM 3B’si3kaM; 0) 3aBAsikv KOBAJIEHTHUM 3B’i3KaM; B) 3aBASIKU riapo-
POOHUM B3aEMOAISIM; ') 3aBASIKUN IOHHUM B3aEMOLISIM.

. YkaxiTb, AKUiA BUrNa Mae BTOPMHHA CTPYKTypa Ginkie: a) rmobyna; 6) Aekinbka cro-

JIy4EHUX MiXK COO0I0 BIIKOBYIX MOJIEKYT; B) Cripasib; ) IaHUOr aMiHOKUCIOTHUX 3aJILLIKIB.

. 3a3HauTe Crnonyky, A0 CKiaay AKoi BXOAUTb HykneoTua TuMmin: a) iPHK; 6) AHK;

B) pPHK; r) TPHK.
II. BUBEPITb 13 3AMPOINOHOBAHVX BIAMOBIAEN [1BI [TPABUJIbHI

. HasBitb cnonyku, ski Hanexatb Ao 6iononimepiB: a) moko3a; 6) iPHK; B) xupu;

r) pepmeHTn.

. YKkaxiTb CMoJsiyku, A0 CKJlaay SIKUX BXOAUTb HYKJeOoTUA 3 ypauusiom: a) 6inku;

6) iPHK: B) TPHK: r) AHK.

. 3a3HauTe CMOoJIyKuU, fKi B KJIiTUHi BUKOHYIOTb eHepreTudHy QyHKLUilo: a) Boaa;

6) ByrneBoau; B) MiHepasibHi cosi; r) ainigu.

. YKaXxiTb, Y4AM BU3HAYAETbCHA aKTUBHICTb CKJIaaHUX PEepPMEHTIB: a) ixHiM po3TaLly-

BaHHSIM 'y KJIiTWHI; 6) KiIbKICTIO aMiHOKUCJIOTHUX 3a/IMLLKIB; B) IXHbOIO MPOCTOPOBOIO
CTPYKTYPOIO; I') HasiBHICTIO HEBIsIKOBOI YaCTUHM.

. BusHauTe, fiKi CnoNykn MOXYTb CyryBaTu CKJ1af0BOI0 HaCTUHOIO CKnaaHux dep-

MEHTIB: a) BitamiHy; 6) MOHOCaxapuaw,; B) HykneoTuau; r) oHU MeTaslis.

. YKaxiTb CTPYKTYpM, [0 CKNany AKUX BXOAATb OINKN: a) K1iTvHHI MembpaHy; 6) KIiTUHHI

CTIHKWM POCJIVH; B) CYXOXWIIKW; ') KIITUHHI CTIHKU rpmnbiB.
Il. BABAAHHSA HA BCTAHOBJIEHHS BIAMNOBIAHOCTI

. YcTaHOBITb BignoBigHicTb MiX Oiononimepamu Ta IxXHiMM MOHOMepaMu:

Monimepn MoHomepu

A lMonicaxapuan 1 XwupHi kncnotun

B Binkn 2 Hykneotnam 3 TUMiHOM
B AHK 3 AMiHOKMCOTH

[ PHK 4 Hykneotnau 3 ypaumiom

5 MoHocaxapuan

2.

YcTaHoBITh BiANOBIAHICTE MiX TUNAMU HYKJ1I€IHOBUX KUCOT Ta iXHIMU QYHKLISMN:

TunNu HYKNIEIHOBUX KUCNOT DyHKUIT HYKNEeIHOBUX KNCNOT

A JHK 1 CTpykTypHa: BXOOATb A0 CKiaay cyboanHuLe pubocom
B iPHK 2 EHepretnyHa

B TPHK 3 KopnyBaHHs i 36epiraHHs cnaakoBoi iHbopmauii

[ pPHK 4 TpaHCnopT aMiHOKNCIOTHUX 3aNLLKIB 40 MiCLs

CUHTE3Y BiNKoBOI MONEKYNN
5 lMepepaya cnagkoBoi iHpopMauii Big sapa 4o micus
CUHTE3y BiNKOBOI MONEKyn

Nooh® N =

o]

IV. BATTUTAHHSA 3 BIAKPUTOIO BIAMNMOBIAAO

. LLjo cninbHOro i BiaAMIHHOIO MiX ripoyecamu AecTpyKUii Ta AeHaTypauii?
. Yomy niposigHa posib y npouecax nepeTBOPEHHsI EHEPrii B OpraHi3aMax HaJexuTb Byr/ie-

BozAaMm, xo4ya rnpv po3LuernnieHHi 1 r xupis eHeprii BuainsaeTscs BABidi 6inbLue?

. 5Iknvi 3B’930K iICHY€E MK CTRYKTYPOI MOJIEKYJ1 BOAM Ta ii B1aCcTUBOCTIMUN?

. Yum Bu3HavaeTbCs creungivyHicTs 4ii pepmeHTIB?

. SIk cTpykTypa AHK nos’sa3aHa 3 ii B1aCTUBOCTIMU | PYHKUISIMU B XUBUX OPraHiamax?

. LLlo cninbHOro ta BigMIiHHOro Mix CTPYKTypoto AT® Ta pi3Hux TuniB HyK1€IHOBUX KUC/IOT?
. Yomy GioximidHi rnpouecu, siki BinbyBaroTbCs B XUBUX OpraHiamax, notpebyioTb y4acTi

pepmeHTIB?

. 5IKi 3aKOHOMIPHOCTI KiJIbKICHOIO BMICTY 3a/IMLLIKIB HITPATHVX OCHOB Yy mosiekyni AHK ganuv

niacrasy [/159 BCTAHOBJIEHHS ii MPOCTOPOBOI CTPYKTYpU?



rosmn . KITITUHHUM PIBEHb
OPTAHI3ALIT XMTTS

TEMA 1. 3ArAJIbHUA IMJ1AH BYJ4OBU KJIITUHW.
rMOBEPXHEBUWU AIMNAPAT. 54PO

e 0CO0BJIMBOCTI KJIITUHHOIO PiBHS OpraHi3alii X1Boi Mmatepii;
® [CTOPISI BUBYEHHSI KJIITUHU;

® OCHOBHI MeTOAN BUBYEHHSI KJTITUH;

o TUMW OpraHi3awii KiTuH;

e OynoBa 1a QyHKLi MOBEpXHEBOro anapary KiaiTuH;

e OyaoBa Ta QyHKUii aapa.

1 4 KJITHHA — OCHOBHA CTPYKTYPHO-
e ®YHKIIIOHAJILHA OJUHHISA OPTAHI3MIB.
METO/IH ITUTOJOTTYHUX TOCIIIKEHD

) Mpurapaiite: wo susuae yumonozia? Akxka 0ydosa ceimno6020 MiKpockona ma 6
woMy noaszalome npasuia poomu 3 Hum? Aki ckaadosi KAimMuHu
sam gidomi? Illo maxe padioaxmueni isomonu?

Bu nam’araere, 110 »KuBi icTOTH CKJIAZAIOTHCA 3 KJIITUH. BUHATOK CTaHOB-
JATH Bipycu, gKi OiIBIIiCTS YUeHNX BBAYKA€ HEKJIITUHHOIO ()POPMOIO JKUTTA.

e KnitTnHa — oCHOBHa CTPYKTYpPHO-(PYHKLiOHasIbHa OAUHULA BCiX OpraHis-
MiB, enieMeHTapHa GionoriyHa cuctema. Ile osHauae, 1110 HA KJIITHHHOMY PiBHL
opranisarrii KuBoi MaTepii MOBHICTIO TPOABIAITHLCA BCi OCHOBHI BJIACTHBOCTI
JKMBOTO: OOMiH PEUYOBUH i IIepeTBOPEeHHS eHeprii, 3JaTHiCTh 4O POCTY, PO3MHO-
JKeHHdA, PyXY, 30epeskeHHs 1 mepefada cuaaKkoBoi imdopMmarrii HaragKam ToIro.

ChoroiHi MU MOUMHAEMO €KCKYPCil0 B IMBOBMKHUM CBiT KJIiTWHU, CBIiT,
AKUH iCHYe B KOJKHOMY 3 Hac. AJKe opraHisM JIOIUHU, AK i OiabIocTi TBa-
PUH, CKJIAQJIAaEThCA 3 KiIbKOX COTEeHBb pisHOBUAIB KaiTuH (mau. 14.1, 1). 3Hau-
He PiBHOMAaHITTSA KJIITHH ONpuTaMaHHe TaKOXK i pocamHam (man. 14.1, 2).

Uil il =Y
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M’A30Bi KNiTUHN KNITVUHW KPOBi  KNITUHN MEXaHIYHOI TKaHUHN

cyomHu

KNITUHU
3anacato4oi
TKaHUHWN

1 HEepBOBa KNiTUHA enitenianbHi KNiTUHKM 2 KIITUHW OCHOBHOI TKQHUHM
} Mauan. 14.1. Pisnomarnimuicmoe kaimun meapur (1) i pocaun (2)

e OpraHisauianituH. HesBaskaioun Ha6araToMaHiTHiCTE QopM, opramisaiis
KJITHH yCiX 'KUBUX OPTraHi3MiB HiAMOPAZKOBaHA EUHUM 3aKOHOMIiPHOCTSAM.
Tak, yci KJIITUHU CKJIAZAIOTHCA 3 IMOBEPXHEBOTO amapaTy Ta ITUTOILIa3MU.
3aJjie;KHO BijJ HasgBHOCTI sipa BCi opraHisMu mOAiJAOTH Ha ABa HaJIlapcTBa:
IIpoxapioru Ta Eykapioru. KiaitTunu mpokapioTiB, KpiM TOro, 1o He MamTh
Anpa, Ie M JoCUTh IpPocTo opradizoBani. KiaiTuHm eykapioriB — rpubis,

A0p0  qpepue €HAOMIa3MaTM4dHa  npasmatvyHa

. i 3
MITOXOHAPISA citka MemGpaHa HyKneola

uuTonnasma

Cnn3oBa
Karicyna

LLeHTpioNb A
Komnneke pnbocomu cTiHKa
uMTonnasMa fonbaxi
nnasmartmyHa
uuTonnasma —~__ AAVIVIR mMemb6paHa
p_ €
BaKyoss ' 4
g 5 Anpo
KNITUHHA anepue
CTiHKa
eHponnasMaTmyHa
ciTka

XJioponnacT
nnasmartmyHa membpaHa

MITOXOHAPISA Komnnekc ronboxi
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Tema 1. 3aranbHuii nnaH 6yaosuv kaituan. [osepxHesuii anapar. Sapo  $oSSsecads

pOCJIMH i TBAPUH — OpraHisoBaHi cKJIamHiIIe i 000B’I3KOBO MAIOTh AIPO (P03-
enaHbme maaHok 14.2 i 3acyiime, axi ckaa0o8i 8 pidHUX KAiMUH nodiOHi).

Kiairuunu eykapioriB, xoua if opraHisoBami mogi6HO, TaKOK MAlOTh HMEeBHI
Bigminmocti. IIpoanasisyiite Tabauio 14.1 i mpuragaiiTe OCHOBHI BigmiH-
HOCTi MiXK KJiTMHaMu POCJINH, TBapUH i rpubiB.

Tabruuys 14.1

OcHOBHI BifMiHHOCTI Mi¥ KJIiTUHAMN
POCJINH, TBAPHUH i rpudis

CTPYKTYpM KNiTUH TBapuHu PocnunHn Tpuowm
KniTnHHa cTtiHka BiocytHsa HasBha HasBha
Bakyoni 3 kniTUHHUM COKOM BiocyTHi HasgHi HasaBHi
Xnoponnactu TpannsioTeca B OKpeMix HasagHi BiocyTHi

OOHOKJ/TITUHHUX BUAIB

HasaBHiI B MeBHUX TUMIB KITUH
GaraTokNiTUHHUX Ta OeAKNX BigcyTHi BigcyTHi
OOHOKJITUHHMX

Mcesponopii (HecnpaeXHi
HiXKKWN)

BryTpim#ui#l BMicT KOKHOI KIITHHE 0TOUYE noéepxresull anapam. 1o fioro
CKJIaAy BXONATH ILIa3MaTHUYHA MeMOpaHa, HagMeMOpaHHI Ta migMemOpaHHi
cTpyKTypu. IloBepxHEeBU anmapaT KJIITUHY 3aXUIlae ii BHYTPiMIHi# BMicT Bif
HeCHPUATINBUX BILIUBIiB MOBKiNIA, 3a0e3meuye oOMiH peuOBUHAMHU Ta €eHepri-
€10 MiK KJIITHHOIO i cepeoBUIIEM, ITI0 il OTOUYE.

BryrpimHe cepenoBullie KJIITUHU — Ile yumonnaaama (Bin rpemn. kumoc —
KJiTHHA Ta naasma — Buiainiene). o ii ckiany BXoaATh pisHi opraniuui Ta
HeOpraHiuHi CIOJYKM, a TaKOMK KJITHHHI KOMIOHEHTH: OPraHeJ N Ta BKJIO-
yeHHsA. [{uToIIIa3Ma 3a JOIIOMOT0I0 BHYTPIIIHBOKJIITHHHIX MeMOpaH IIoaijieHa
Ha OKpeMi QYHKI[IOHAJIbHI TiIAHKH.

¥ nuromnyasMi posTarioBaHUll BHYTPIITHBLOKJIITUHHUI cKejeT, abo yumo-
ckenem (Big kumoc ta ckesilemon — ckeyer) (nuB. maii. 16.3). Ile cucrema 6iKo-
BUX YTBOPiB — MiKPOTPYOOUYOK i MiKPOHUTOK, AKAa BUKOHYE HacaMIlepe OIIOPHY
dyukriiro. Kpim Toro, ereMeHTH IIUTOCKeIeTa 6epyTh yyacTh V 3MiHi popmu Ta
pyci KiiTuHu, 3a0e31euyioTh IeBHe PO3TAIlyBAHHS i IIepeMillleHHsa opraHe.

Opzanenu (Bif rpern. opzaHoH — OpTaH, iIHCTPYMEHT) — IOCTifHI KJIiTHHHL
CTPYKTYpH (We pa3 nozaanvme Ha manoHok 14.2 i npuzadaiime, aKi opzanesu
KaAimun 6am 6i0omi 3 nonepednix kKypcie 6ionozii ma axi ixui pyrryir). Kosxaa
3 oprameg 3abesmeuye BiAIOBigHI mpollecu KUTTETIAIBHOCTI KJIITHHN
(’KUBJI€EHHS, PYX, CUHTE3 MEeBHUX CIIOJYK, 30epiranHsa i mepemady ciaJKoBOl
ingopmarrii Toro). OgHi opraHesn oOMeKeHi OgHi€e0 MeMOpaHo0 (BaKyoJri,
Kommiekc lonbmiki, empomiadmaTuyHa ciTka, JidocomMm), iHINI — mBOMA
(xJIopoILIacTH, MiTOXOHAPii, AApo) abo K Bl3arayji He MalTb MeMOPaHHOIL
000JI0OHKM (KJITUHHUI IeHTP, pubocoMM, MiKpOTPYyOOUKM, MiKPOHUTKH).
OcobauBocTi Oy10BU Ti€l Uum iHIIOI OpraHe iy TicHO OB’ sA3aHi 3 il PyHKIiAMHA.

Ha Bigminy Big oprane, kiimuHHi 6KAI04UeHHA — HETIOCTINHI KOMIIOHEHTH

AAbHOCTI. BKIIIOUEHHSA — IIe 3alacHi CIMOJAYKM UM KiHIeBi MPOAYKTH OOMiHY

PEedYOBHH.
-& 81
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e OCHOBHI eTanu pgocnig)XeHHsa KNiTuH. Bu BiKe 3HaeTe, 110 OymOBY Ta
IIpollecy KUTTENIANBHOCTI KIITUHY BUBYAae Hayka yumonozia. To#l 3 Bac,
XTO He HmoJiHyBaBcdA mpounutatu « KopoTkuii Hapuc 3 icTopii 6iosorii» (c. 7),
3rajia€e MPi3BUINA BUEHUX, AKi 3p00MIM CBili BHECOK Y PO3BUTOK ITiel HAYKH.

IIpocTeXxnMoO XPOHOJIOTiI0O OCHOBHUX MOMAIN y Ii# raJrysi.
L)

~ “ .
1665 p. | Po6epT MNyk 3a 4ONOMOrot CKOHCTPYIIOBAHOIO BlIaCHOPYY “!g‘
MikpocKona po3risiHyB 000N0HKN KJiTMH Kopka R \’

i 3aNpPONOHYBaB TEPMIH «KNITUHA»

1702 p. | AHTOHI BaH JIeBeHrykKk Takox 3a A0NOMOro MiKpOCKOMiB
BNaCHOI KOHCTPYKLi BiokpmB 6akTepii Ta 0AHOKNITUHHI TBAPUHU
(iHdy30pii Ta iH.), onncas epuTPOLMTI Ta CnepmaTo30iam

1828 p. | Po6epTt BpoyH BigkpuB AP0 B KIITUHAX POCIIWH,
a 1833 poky 3anponoHyBaB camy Ha3By «4p0»

1830 p. | A1 EBaHrenicT MypkiHe onuncae s4p0 B SALEKITUHAX KYPKN

1838 p. | Teopop LWWeaHH, cnupatoymcs Ha npaui MaTiaca LUneripeHa,
cHOpPMYIOBaAB MOJIOXEHHSA KNITUHHOT TEOPIii, OCHOBHI 3 KUX:
YCi XMBi OpraHi3aMun cknagarnTbCs 3 KNITUH; KNITUHU TBAPWH i
pocnuH noAibHi 3a 0ya0BO Ta XiMiYHUM cknagom. CyyacHi
MOJIOXKEHHS KITITUHHOI TEOPIi MU PO3MISHEMO 3roaom

1858 p. | Pyaonbd Bipxor 0oBiB, WO KiTMHU BUHMKAIOTb He 3 6e3- 1
CTPYKTYPHOI MiXKNITUHHOT PEYOBUHN, K BBaXasu paHille,
a BHaCNigoK PO3MHOXEHHS («ycsika KNiTUHA — i3 KNITUHN»)

1869 p. | Dpenepik Miwep yneplie BuAinve 3 aapa KnituHU
HYKNEIHOBI KNCNOTWN

1880 p. | Banbrep ®nemMmMiHr BigKpuB Ta onvcas NpoLec MiTo3y B <
KNITUHAaX IMYNHOK 3€MHOBOAHUX

1882 p. | Inng Me4yHUKOB BigKpuB sBMLLE GaroumTosy B JIENKOLMUTIB i
NoB’s13aB i3 LM 3axXUCHI BJIACTUBOCTI OpraHiamis

1894 p. | Pixapa AnbTMaH nig Ha3Boto 6io6nacTiB onvcas MiTo-
XoHAPIT (Ha3By «MiToxoHAPIi» 1897 poky 3anponoHyBaB
K. benga)

1898 p. | Kaminno Fonbaxi onvcae opraHeny, gky 3rogom Ha3sanu
Ha NOro YecTb «KOMMAeKcoM fonbaxi»

1945 p. | Anb6epT Knopg, i Keint MopTep Biokpunv eHgonnas-
MaTUYHy CiTKYy <

1949 p. | KpicTtian ae [ioB onucas ni3ocomMm

1952 p. | dpitbod CbocTpaHg, i Mxopax Menep BcTtaHOBUN
BHYTPILLHIO 6y00BY MITOXOHAPIN

1954 p. | Dxoppox Meneg, sBinkpus pudéocomu, a 1956 poky BiH
3’ACyBaB NPU3HAYEHHS 3€PHNCTOI eHA0MNNa3MaTUYHOI CiTKN

1956 p. | dininn CiekesiTty i Oxopax Menep ynepiue suainunm 4
prMBoCoOMM 3 KNITUHWU

1962 p. | Mapwan HipeH6epr, CeBepo O4oa Ta Xap lo6GiHg XopaHa
po3LwndpyBanm reHeTUYHUIM KoA,
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1966 p. | AxoHaTaH CiHrep 3anponoHyBaB «pPiANHHO-MO3aiuHy>»
Mogaenb Oya0BKY Nna3maTuyHoi MembpaHu

1967 p. | Eagin Teinop 3’scyBaB posib MiKpOTPYOOUOK Y MiTOTUHHOMY
noAini KNiTuHu

1971 p. | En Casepnenp 6yB ynoctoeHuin HobeniBcbkoi npemii 3a
LOCNiIoKeHHA MexaHi3MiB TPaHCNOPTY PEYOBMH Yepes3
nnasmatuyHi MembpaHu

1974 p. |KpicTian ge Ao, Anb6epTt Knopa i Opkopax Menepg,
oTpumManu HobeniBcbky Npemito 3a BCTAHOBJIEHHSA &
MopdO-PyHKLOHaNbHMUX 0COBMBOCTEN MONEKYNSIPHUX <r

CTPYKTYP KNIiTUHN

CyuacHi gociaim:keHHA B rajysi IuToJOrii cIpaMoBaHiI HacamIepen Ha
BUBUYEHHSA HaWAPiOHIIIMX opraHeJ i cTpyKTyp. AmKe BIOCKOHAJIEHI 30ib-
IIyBaJbHI MpUJIany i HOBITHI TexXHOJOTil BiIKPWBAIOTH HOBi IEPCIEKTUBU
mepen mociaiguukamu. Huni memai 6iibille po3BHBAOTHCA MOCIIAMKEHHS B
rajgysi KJIiTuHHOI iHXKeHepii, MUTOTEeXHOJIOTii TOIIO.

e Metoou pocnigkeHHa KNiTUH. IlepmuMm mpuaagom, AKUE JaB 3MOTY
BUBYATU KJITWHU, OyB CBiTJIOBUiU (OnNTWYHUMI) MiKpocKom. Meromu mocJri-
I)KEeHb, SIKi 3HiMCHIOIOTH 3a JOIIOMOTOI0 IILOT0 IIPUJIany, HAa3UBAIOTh CEIMLO-
6010 MiKpOCKONi€lo.

Meron cBiT/IOBOI MiKpOCKOMIii I'PYHTYETHCA HA TOMY, IO Yepes IIPO30PUit
UM HAIIiBOPO30PUil 00’ €KT AOCJIiAKeHH MIPOXOAATh IPOMEeHi cBiTJIa, AKi 3T0-
IIOM IIOTPAIJIAIOTE A0 CUCTeMU JiH3 00’eKTuBa Ta oKyJaapa (maa. 14.3, 1). ITi
JiH3U 30iJBIIYIOTH 00’ €KT HOCJiAKEeHH A, IPU IIbOMY KPaTHICTh 30iJbIIIeHHS
MOKHA BUBHAUUTH SIK JOOYTOK 30iIbIlIeHb 00’ eKTUBA i1 OKyasapa. Hanpukian,
AKIIO JiH31 OKyJasaApa 3a0esneuyioTh 30iabmenus B 10 pasis, a 06’ekTuBa — B
40, To 3aranbHe 30iJbIIeHHA 00’eKTa mocaimxeHns cramosutuMe 400 pasis.
CyuacHi cBiTJIOBi MiKPOCKOIIM MOXKYTh 3a0e31euyBaTu 30iabIIIeHH 10 2—3 TUC.
pasiB. YIOCKOHAJIUTHU CBOI HaBUUKU POOOTU 3i CBITJIOBUM MiKPOCKOIIOM BU
3MOKeTe Iijl Yyac BUKOHAHHA JabopaTopHoi pobotu Ne 3 (dus. rabopamopruil
npaxkmukxkym, c. 109).

Kaitunui cTpykTypu HaiapiOHiNMMX po3MmipiB (IIUTOCKeIeT TOI0) OyJu
BiIKPUTi i BUBUEHI 3a JOIIOMOTOIO eJIEKTPOHHOT'O MiKPOCKOIIAa, BUHAWIEHOTO B
nepiiriii mosoBuHiI XX cropiuuda. EdeKTpOHHUNE MiKPOCKOII 3TaTHUH 30iabIITy-
BaTu 300parkenHa 06’eKTiB gocaimyxenua 1o 500 Tucsay pasis i O6isabiie.

KoHeTpyKIliss e/IeKTPOHHOTO MIiKPOCKOIA [eI[0 Haraaye KOHCTPYKILiio
CBiTJIOBOTO, ajie 3aMiCTh IIPOMEHIB CBiTJIa B HhOMY 3aCTOCOBYIOTH ITOTiK €JIEKT-
PpOHiB, AKi pyxaioTbcsa B MartHiTuHomy moJii (mas. 14.3, 2). Poab jiH3 npu 1150-
MY BUKOHYIOTH €JI€KTPOMArHiTH, 3MaTHI 3MiHIOBATH HAIPAMOK PYXY €JIeKT-
poHiB, 30upaTu ix y mydok (poKycyBaTH) ii CIPSIMOBYBaTU HOTO Ha 00’ €KT
TOCTiTKeHH.

YacTuHa eJIeKTPOHIB, IPOXOIAYN Uepe3 00 €KT MOCJIiIKeHHA, MOKe BifI-
XUJIATUCS, PO3CiIOBATUCS, IOTINHATUCS, BBAEMOAIATH 3 06’€KTOM 260 TPOXO0-
INTHU Kpisb HBOrO 0e3 3MmiH. IIpoiimmoBinu uepe3 AOCTiAKYyBaHUIT 00’ €KT,
€JIEKTPOHM IIOTPAILIAIOTh Ha JIIOMiHECIIEHTHUHN eKpaH, COPUUYUHAIOUYU HOTO0
HepiBHOMipHe cBiueHHs, a00 Ha ocobJuuBuUil oToMaTepia, 3a HAOIOMOTOIO

SAKOTO0 300paskeHHA MOKHA (poTorpadyBaru.
J&; - 83
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. I5. B

OKO npenapar, LWo AO0CIiIIXKYETbCA Axepeno 3
€NeKTPOoHIB
mop.mnm\
NPOMEHi oy 00’€eKT, 10 noTiK :
cBiTna [ocnioxy- €N1eKTPOHIB
. €TbCH
NiH3n o
okynsipa MarHiTHUI
KOHAEHCOoP

MarHiTHa JiiH3a,

fKa cnpsaMmoBye CKaHylo4a

g eneK:oyrfiB Ha cnipan
00’eKTVIBA P
ekpaH abo

doTomarepian NiH3K

NPOMeEHi
06’ekTvBa

cBiTNa .
BTOPUHHI

€JIEKTPOHN
NiH3M KOH-
LeHcopa Asepkanbue 2 00’ €EKT, LLIO AOCTIOKYETLCS

Maan. 14.3. Pomozpaii amebu, 3pobreri 3a 00nomozow: A — c6imao6020 MiKpoOCKONa;
B — erekmporHo20 mikpockona; B — ckanyeanvrozo mikpockona. [Ipunyun pobomu
ceimnogozo (1), enekmpornnozo (2) ma ckanysanvrozo (3) mikpockonia

IToBepxHi KJIiTHMH, OKPEMUX OpPraHeJI TOIO MOKHa BUBUATU METOIOM CKQ-
HY6aNbHOL eneKmponHoi mikpockonii (man. 14.3, 3). Ilpu mpomy HOTiK
€JIEKTPOHIB He HPOXOAUTH KPidh 00’€KT AOCTiIKeHHS, a BimOuMBaeThCs Bif
MOTo ITOBEPXHi.

Y KUBUX KJIITHHAX BUBYAIOTh MPOIECH KUTTENIAIBHOCTI (PYyX IIUTOMIA3-
MU, IOAiJ TOI0). TOHKOII KIiTHHHOI O0yA0BY BUBUYAIOTH HA IIEBHUM UYHMHOM
00pobiieHNX KJIiTUHAX. [[JId IOT0 KJIiTUHY HEOOXiTHO monepeHbO 3adikcy-
BaTU OCOOJIMBUMU PeUOBMHAMU (CIIUPT, (hOpMaJIiH TOII0), MIBUAKUM 3aMOPO-
JKyBaHHAM ab6o BucymryBanHAM. OKpeMi CTPYKTypu (iKCOBAaHUX KJIITHH
3a0apBIIIOTL 0COOJUBUMY OapBHUKAMI TA BUTOTOBJSIOTh MiKPOCKOMiuHi
mpemaparu, AKi MOMKYTh 30epiratumcsa TpuBaauii yac. AOW 3a JOIIOMOTOIO
€JIEKTPOHHOTO CKaHyBaJILHOTO MiKpoCcKoIia chororpadyBaTu MOBEPXHi KIIiTH-
HU UM OKPEeMHUX OpraHes, IX MOKPHUBAIOTh METAJiUHNM HUJIOM, HAIPUKJIALT
30JI0TUM.

ITocritiHO MaT; y cBOEMY POBIMOPAMKEHHI KJITMHU Pi3HUX TUMIB Hae
3mory memod kyavmypu kaimun. Illpy nbomy KUBi KIiTHHN yTPUMYIOTH
Ta PO3MHOJKYIOTH Ha IITYUYHMUX IMOKHUBHUX cepemoBuInax (HaopuKJIam,
BUTOTOBJIEHUX 3 arapy — PeYoBUHU, AKY A0OOYBAIOTH 3 UEPBOHUX BOJOPOC-
Tell). 3MiHIOIOYM KOMIOHEHTH IIOJKMBHOTO CEPeIOBUINA, MOKHA CIOC-
TepiraTu, AK Ti UM iHIII COOJNYKHN BILJIMBATHMYTH Ha PicT i POBMHOMKEHHS
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KiaiTuH, iHmi ixHi BiaactuBocTi. KyabTypm KJIITHH BHUKOPUCTOBYIOTH ¥
MeAUINHi, BeTepuHAapii Ta cay:K0i 3aXUCTy POCIUH AJIS IePeBipKU BIJIUBY
pidHOMAaHITHVMX XiMiUHUX mpenapariB, BipyciB, OHOKJIITHHHIX OPTaHi3MiB,
OTpUMaHH:A 610/I0TiUHO AKTUBHUX PEUOBUH (JIiKAPChKUX, 010CTUMYJIATOPIB
TOIIIO).

Memod miuenux amomise, abo asmopadiozpagis, nae 3Mory 3’sAcyBaTu
Micitie Ta mepebir meBHUX GisMKO-XiMiUHMX ABUIN Y KJAiTUHI. g 1[OTO 10
KJITUHU BBOIATHL PEYOBUHY, B SAKilf OOMH 3 aTOMIB IIEBHOTO eJieMeHTa
(Kap6ory, Pochopy ToIo) 3aMillleHU# HOro pagioaKTUBHUM i30TOIOM. 3a
IOIIOMOTOI0 OCOOJMBUX IPUJANiB, 3HAaTHUX BUSABJIATU i30TONH, MOKHA
IPOCJiIKYBaTH 3a Mirpaiiero ITUX PEUYOBUH y KJITUHI, IXHIMH IIepeTBoO-
PEHHAMU, BUABUTHU MiCIle Ta XapaKTep TUX UM iHMuX 6i0XiMiuHUX TpOIIeciB.
Hampukiazn, 3a 1oImoMoroo mLoro MeToay 0yJio 1oBeneHo, o Iig uac Meiio-
TUYHOTO MOAIJIy XPOMOCOMUY O Hi€l Tapu 0OMiHIOIOTHCSA CBOIMU MiTAHKAMU.

151 BUBUEHHSA PiBHUX CTPYKTYP KJIITMH BUKOPUCTOBYIOTH TAKOXK Memod
yenmpugyzyeanns. Ilpu mboMy KIiTHHY IOIIePeIHBO MOAPiOHIOIOTE i B 0c00-
JUBUX MPOOIPKAaX MOMIIAIOTh y MeHTPUu@yry — npuial, 3gaTHUN PO3BUBATHU
mBUAKI o0epTu. OCKiJIbKU PisHi KIITHUHHI CTPYKTYpPU MAaiOTh HEOJHAKOBY
HIiJBHICTh, HIPU AysKe IIBUAKHUX obepTax IeHTPpu(yru BOHU OCiIaTUMyThb
mapaMu: IJIBHINIL opraHe/in — IIBUAIIE i TOMY ONMUHATHCSI 3HU3Y, a MEHIII
m1iJbHi — 3Bepxy (mau. 14.4). I1i mapu po3aiisioTh i BUBUAIOTh OKPEMO.

e 3aCTOCYBaHHS LTOJIONYHUX METOAIB Y BU3HAYEHHI Npupoam (miarHoc-
TULi) 3axBOploBaHb. I{uTo0TiUHI MeTOAM IMTMPOKO 3aCTOCOBYIOTH AJIA miar-
HOCTUKM PiI3HOMAHITHMX 3aXBOPIOBaHb JIOAWHU, CBiCBKUX TBaApUH Ta
KYJbBTYPHUX POCJINH, BUBUEHHS (pisiosioriumoro cramy opramismiB. Tak, B
OHKOnOo2il (HayKa, sIKa BUBUYAE€ NPUUYMHU BUHUKHEHHS, PO3po0Jse 3acobu
IiaTHOCTHKHU Ta JIiIKyBaHHA PaKOBUX 3aXBOPIOBAHbB) I[i METOAW BUKOPUCTOBY-
IOTh OJIA BUSBJIEHHS 3JOAKICHUX i HOOPOAKICHMX IIYXJWH, OiarHOCTHUKU
mepeapakoBUX CTAHIB i IepBiCHUX cTamill IMX 3aXBOPIOBaHb. [JIs I[HOTO BUAB-
JSI0OTh aHOMAJbHI KJIITHHU Ta BUBYAKOTH IXHIO 3JATHICTH OO IIIBUIAKOTO PO3-
MHOKeHHsA. P03po0J/ieHO IIUTOJIOTiUHI MeTOAMKM PO3Ii3HaBaHHS 3aXBOPIO-
BaHb KpOBi, TpaBHOI cucTeMu, HUPOK, JereHb, MIKipu Tomio. Hanpuxian,
3HayHe 30iJbINeHHA KiJTbKOCTI ePUTPOIUTIB CBIAUNTEL PO HeGe3IeuHy XBO-
po0y — epUTPOIIUTO3, a JIEHKOIIUTIB — PO 0iT0KpiB’a (JIeiKo3).

noapibHeHi T Ty N
KNiITUHY .~

[ '
f
| !

——

@ &) ®

anpa MiTOXOHAPIi prnéocomu LMTO30S1b

Mauan. 14.4. Memo0 yenmpugyeyeanuns: 1 — npurnyun pobomu yeHmpupyeau;
2 — nocaidosni cmadii 0ciOaHHSL cMPYKMYP KAIMUH 3AJLeHCHO 810 IXHbOI Macu
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KAIMUHHL 6KLIOYEHH .

KaitTuna — ocHOBHa CTPYKTYpPHO-(DYHKIliOHAJbHA OZUHUILA BCiX
JKMBUX OPraHi3MiB, esleMeHTapHAa 6iosoriuHa cucrema. Ha KiaiTuHHO-
MYy PiBHIi opraHisallii MOBHIiCTI0 TPOABIAITHCA BCi OCHOBHI BJaCTH-
BOCTi JKMBOTO: OOMiH PEYOBUH i IEPETBOPEHHA €HepTii, 34aTHICTH 10
pocTy i PO3MHOXKEHHS, PYXY, 30eperkeHHs i Iepegada CIaIKOBOIL
irdopmMmaIlrii HaagKam TOIIO.

Kraituam ckiaamamoThbca 3 MOBEPXHEBOTO amapary Ta IIUTOILIA3MMU.
IToBepxHeBuii amapaT oToYye BHYTPilIHIN BMicT KiaitTuHu. [{o #oro
CKJIAIy BXOIATH IIJIa3MaTUYHa MeMOpaHa, HaaMeMOpaHHi Ta Imigmemo-
PaHHIi cTPYKTypu. BHyTpilTiHEe cepemoBuIlie KJIITUHNA — IUTOILIa3Ma.
Ho ii ckyany BXOOATH Pi3HI OpraHiuHi Ta HEOPTaHiUHI CIOJYKHU, a
TAKOYX OpPraHeJW Ta BKJIIOUeHHs. OpraHenm — TMOCTiMHI KJIITMHHIL
CTPYKTYPHU, KOKHA 3 AKMX BUKOHYE HmeBHI QpyuKIii. KaituaHi BKIO-
YeHHS — HEMOCTifiHi KOMIIOHEHTH! KJIITUHU, AKi MOKYTb 3’ ABJIATHUCA
Ta 3HUKATU B IPOIEC KUTTENIAIBHOCTI KJIITUHHA.

A mociiiskeHHA KJIITMH BUKOPHUCTOBYIOTH Pi3HOMAHITHI MeTonu:
CBITJIOBY Ta €JeKTPOHHY MiKPOCKOIIil0, aBTopagiorpadii, 1eHTpu-
dyryBauusa Tomro. KiiTuHM MOXKHA TOCTIIMKYBATH K JKUBUMU, TaK i
B 3adikcoBaHoMy cTaHi. I TOTo 11106 HMOCTiHiHO BUBUATH KJIITHHU
MeBHUX TUIIiB, 3aCTOCOBYIOTH METO/ KYJIbTYPU KJIITHUH.

1. Yomy kniTuHY BBaxarloTb €/1IEMEHTAPHOIO CTPYKTYPHO-@OYHKLIIOHa b~
HOIO OAVHWLIEIO BCiX OpraHiamiB? 2. SIKi CTPYKTYpu BXOASTb 4O CKAaay

Banutanua ana  knituH? 3. LLlo Take roBepxHeBuVi anapat KaiTMHA Ta LUTornaasma?
camokoHTposilo 4. 3a JOMOMOror Sikux METOLIB BUBYaIOTL KITUMHN? 5. SKi opraHiamu

Hasexarb [0 eyKapioTiB, a ki — A0 npokKapioTiB?

MomipkynTte. II[o cninvHoz0 ma 8i0MiHH020 Mide KAIMUHHUMUY BKIIOUCHHAMU MA Op2aHe-

aamu? Bidnogidv 06T pynmyiime.

§ 1 5 BYJIOBA TA ®YHKIIII KJIITUHHUX
°

MEMBPAH

@ Mpurapaiite: wo make du@ysis, zidpoginvricme i 2zidpogobricmuv? II]o make imyHi-

mem, aumumiaa ma anmuzenu? Illo maxe denamypayis?

e Cuctema memOpaH KNiTUHU. Yci KIiTuHu cpopMOoBaHi cucTeMOIO 6i0/10-
2itHux memoOpan (Bix sar. membpana — IMIKipka, miIiBka), Aki Bimirpaiors
BaJKJIMBY POJb y 3a0e3meueHHi iIXHbOI'0 HOPMAJbHOTO PyHKI[iIOHyBaHHA. TakK,
KJIiTUHU OOME’KeHi naasmamuinorn memOparoio, abo naiasmosemor, dxa
3abes1euye OOMiH peyoOBHUH i3 30BHIIIHIM cepegoBuIlleM, a B 0araTOKJIiTHH-
HUX opradismax — IIje i B3Ba€MO/iI0 KJIITHH MiK co0oro. BHyTpiIllHe cepenoBu-
e KJITUHU TOoJijieHe BHYTPIITHbOKJITUHHUMU MeMOpaHaMu Ha OKpeMi
dyHKIioHaAABHI Ainguaku. Taka cucTeMa HeoOXimHA AJIS PO3MIiIlIeHHA IeBHUX
peuoBuH ((hpepMeHTiB, MIrMeHTIB Ta iH.), a TAKOK PO3JiJIEHHS ITPOCTOPOBO
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HEeCYMIiCHUX IIPOIleciB OOMiHY PEeYOBUH i MepeTBOPEHHS eHeprii, 3aXUCTy IeB-
HUX OiMTAHOK KJIiTWHU Bix nil TpaBHUX (epMeHTiB Toimo. ¥ Oiogoriunmx
MeMOpaHax Bifi0yBaroThCsA MPOIECH, OB’ A3aHi 3i cipuiHATTAM iH(GOpPMAaIIii,
AKa HaJXOAUTHh 3 HABKOJUIITHBOTO CePeOBUINA, (DOPMYBAHHAM i Tepegadero
30y I’KeHHA, TIePEeTBOPEHHAM eHepTii, 3aXMCTOM BiJl MPOHUKHEHHS XBOP0OOO-
TBOPHUX MiKpPOOPraHidMiB Ta iHIMUMU IIPOABAMU KUTTENIAIbHOCTI KJIIITHUH,
OpraHiB i opraHisamy B IiJoMYy.

e Bypoea kniTMHHUX MeM6paH. Yci pisHoMaHiTHI MeMOpPaHHI CTPYKTYypu
3arajJioM MampTh NOAiIOHWHI XimiuHWE ckJaafg i ocobamBocTi opramisarii. Tos-
IuHa MeMOpaH, 3aJesKHO Bifi iIXHBOTO THUIY, Bapilo€ B JOCUTHh IITUPOKUX
mexxax — Big 2—3 go 10 HM.

Kaitunui memOpanu cKaagaioThesA 3 JIimiaiB, 0iKiB i ByrsieBomis. Mosekyiu
JinmigiB poaraloBaHi y ABa Iapu: iXHi riapodinbHi «rosiBKu» (oprodocharHi
rpymnu) oGepHeHi A0 30BHIIITHBOTO Ta BHYTPIIIHBOTO 00Ky MeMOpaHu. A Timpo-
(obHiI «XBOCTM», IO CKJIAMAIOTHCSA 3 JIAHITIOMKKIB JKUPHUX KHUCJIOT, oOepHeHi
Bcepenuny (Mai. 15.1, I, 1). OcHOBHUM (QYyHKITIOHAJTBHNM KOMIIOHEHTOM 0i0JI0-
riuamx memoOpan € 6imku. OmHi 3 MoeKyJI O0iJIKiB poaTarioBaHi abo Ha 30BHIIII-
Hill, 800 Ha BHYTPIIIHI#A ITOBEePXHi MeMOpaH, TOMY X Ha3UBAIOTh NOBEPXHEBUMU.
3 rTakumMm OiJTKaMM, PO3TAIIOBAHWMMM HA BHYTPIIIIHbOMY O00I[i MeMOpaHwu,
OB’ sI3aHi MiKPOHUTKHM ITMTOCKe eTa. IHIIm MosieKy i OiIKiB 3aryin0JIeHi B TOBIILY
MeMOpaHU Ha PisHy TIMOMHY, IX HasuBalOThb 8HYympiwHimu. OcobsnBi 6iTKOBL
MOJIEKYJIY TIePeTUHAIOTh MeMOpPaHy HACKPi3b, 3B sA3YI0UM 30BHIIITHIO Ta BHYT-
pimraio ii moBepxHi (Mas. 15.1, I, 2). ByriaeBogu BXOAATH 4O CKJIALy MeMOpaH
BUKJIIOUHO Y BUTVISAI KOMILIEKCHUX CIIOJYK 3 MOJIeKyJjaaMu 0iJkiB abo Jrimigis.

Taxa mozesns O6ymoBu Oiosoriunux MeMmOpaH micTana Ha3BY pPiOUHHO-MO-
3aiunoi (maiu. 15.1, IT). HasBa mosicHIOETHCS TUM, II10 Jiuiie npudausuo 30 %
JimigiB memOpaH MillHO TOB’si3aHi 3 BHYTPilIHIMU OGiIKaMu B €IMHI KOMII-
JIEKCHI CIIOJIYKH, TOA1 AK peIllTa JiliiB mepedyBatoTh y pigkomy craHi. Tomy
01JIKOBO-JIiIIIiAHI KOMIIJIEKCH Haue «BKpaIlJIeHi» B PiAKY JimigHy macy, Hara-
nyioun Mmo3aiky. MoJsekyau 0iKiB a00 iXHi YaCTMHM YaCTO CIOJYUYeHi MiKpo-
CKOIIIYHUMHU KaHAJIbIIAMUA.

KOMMieKcu BinkiB  kaHaneub y 6inko- GiNok, Lo NPOXoanuTb
1 3 ByrfieBogamu Bilh Monekyni yepes MembpaHy

nosakniTMHHe :E
cepenosuiie

30BHILLHIN BHYTPILUHIN enemMeHTn
Lwap ninigis wap ninigis uuTockeneTa

Maua. 15.1. Bydosa naasmamuyroi memoOpanu: I — cxema posmaulyéanns
8 membpani ninidie (1) i 6iakie (2); I1 — pidunno-mosaiuna modens

ARy
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EEBouEERPoel Pozpin |l

88

Moaekynu, AKi BXOAATH OO CKJaZy MeMOpaH, 3JaTHI A0 HepeMillleHb.
3aBOAKN IIbOMY MeMOPAHH! IIIBUAKO IIOHOBJIIOIOTHCS 34 HE3HAUHMUX IIOIIKO-
I)KeHb, OTOUYYIOUHM OrOJIeHI MiIAHKK IuUTOILIasMu. Ilaasmaruuni meMOpaHu
MOXKYThb JIETKO 3JIMBATHCh OJHA 3 OJHOIO0, PO3TATYBATHUCSA Ta CTHUCKATHUCH,
HaIpUKJIaL mIig yac 3min ¢popmu abo pyxy kiaitua. [lnasmaruuna memOpama
MOJKe YTBOPIOBATU BUPOCTH, BIMHU, 3MOPIIKH, MiKPOBOPCUHKH, AKi Habarato
30i/IBIIYIOTE ITOBEPXHIO KAiTHHY. MOKINBI 1 mepedymoBU XiMiuHOroO CKJIaLy
Oiosioriuamx MeMOpaH, YHACJJIZOK 4YOro IiXHi BJIACTHUBOCTI TaKOXK 3MiHIO-
IOTBhCS.

KnitnHa He BuTpadyae 6arato eHeprii Ha 306epexeHHs Li/licHOCTi CBOei MeMbpaHu,
anxe ii monekynv 3’egHaHi 3a NMPUHUNNOM, 3a SIKUM YTPUMYIOTbCS Pa30M MOJIEKY/IN
XUpy, — rigpopoOHUM 4YacTuHaM MOJIEKYJ1 3rifHO i3 3aKOHaMW TepMOANHAMIKN
«BUriHILLIe» PO3TalloByBaTncs 6M3bK0 0AHa [0 OAHOI.

e MyHKUiT nnasmaTUyHOT MeMOpaHu (mas. 15.2). [lnasmaTuuna MmeMGpaHa,
dKa OTOUye IUTOIIa3My, MiIlHA Ta ejJlacTU4YHa, 00 BU3HAYAE PO3MIipHM KJIi-
TuHV. BoHa BUKOHYe HacaMuepel 3aXucHy (ynkuyito: obepirae BHYTpiIIHE
cepemoBUIlle KJIITUHU Bil HeCIPUATIMBUX BILIUBIB. 30KpeMa, cepel mMeMO-
paHHUX OiNMKiB € Taki, 1110 3maTHI 3B’A3yBaTu aHTUTeHHW (MiKpooprauismu i
PEeYOBMHU, AKi KJIITHHA cIpUMAaEe AK YYKOPiAHi) i TMM camuM 3amobiraTu
iXHBPOMY IPOHMKHEHHIO B KJIiTHHY. OT)Ke, IyIa3MaTuuHa MeMOpaHa € OHi€0 3
JJaHOK 3aXVCHUX PeaKIliii opraHiamy.

Tama ii QyHKIia — 3a6e3nevenHs 06MiHY pPe1o6UH 3 HAGKOLUULHIM ce-
pedosuwem.I1nazmarnyna MeMOpaHa XapaKTepU3yeThCA HAIiBIPOHUKHICTIO:
OJIHi CIIOJIYKY MOJKYTb IITBUIKO IPOXOAUTHU Uepes Hel, iHITi — moBiabHiIIe abo
B3araJjii He MOKYTb IIpouTH uepes Hei. CIIONIyKu, HeOOXiTHI A1 KUTTEIiAIb-

Maan. 15.2. Pyukuyii naasmamuinoi membpanu: 1 — mpancnopmua,; 2 — pepmenma-

mueHa; 3 — peuenmopHa (peyenmopri Giaku 6 ckaadi NaaA3MamuiHol Memopanu

cnpuiimaiomy cuzhaau 3 008Kinas i nepedaroms ix y kaimuny ); 4 — saxucra (anmu-

mina 6 ckaadi naa3mamuinHol memOpanu 368’A3yomy anmuzenu i 3anobdizaromyv ix-

HbOMY NPOHUKHEHHIO 8 KJAIMUHRY); 5 — 3a6e3neyenHs 63a€M00ii Mid KAiMUHAMU;
6 — onopHa (00 6inKi6 MemOPAHU NPUKPINAIOIOMBCA eJeMeHmu yumockeiema )
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HOCTi KJIITHH, a TaKO0K NPOAYKTH OOMiHY pPeUOBUH IIPOHMKAIOTh uepes ILIas-
MaTHUUYHY MeMOpaHy 3a JOIIOMOTOIO IIACMBHOTO UM AKTUBHOT'O TPAHCIIOPTY.

e [MacMBHMIA TpaHCNOPT 3ab0esneuye BUOIpKOBe NPOHUKHEHHS PEUYOBUH
yepes3 memOpaHu. IIpu mboMy MOJEKYJIN IMEePEeMill[YIOTHCA 3aBOAKM Pi3HUILL
KOHIIeHTpAIlil peuoBUH 110 001ABa O0OKM MeMOpaHu: 3 OiAAHKHN, A€ IXHA KOH-
IeHTpallid BUCOKA, y MiIAHKY, Je IXHA KOHIeHTpamid Hu:KdJa. IlacuBHUNA
TPaHCIOPT TPUBAE OOTHU, JOKU HE BUPiBHAIOTHCA KOHIIEHTPAIlil PEUOBUH II0
obunBa 6oxku memOpanu. Ha 3ificHeHHA TACUBHOTO TPAHCIIOPTY BUTPAYAETh-
csa HebaraTo eHeprii abo X BOHa He BUTpadaeThcA Bi3arajii. [CHYOTH pisHi
MexaHi3Mu, 110 3a0e3meuyioTh IIACUBHUM TPAHCIOPT. 30KpeMa, Ie MOKe
OyTu nudysisa, 3a JOIIOMOT0I0 AKOI B KJIITHHY HAAXOIATH BOJA TAa PO3UMHEHI
B Hili PEYOBUHU.

lNpuraparvite, angysiero (Big nar. andpysio — PO3NTTS) HA3MBAKTb MPOLEC, 3a

SIKOro MOJIEKYJIN BilIbHO PYXalOTbCs KPIi3b MEeBHI AiNSHKM MeMOpaHu B HarpsiMKy

MEHLLIOI KOHLIeHTpaLii no3a oaHuM 6okoM MembpanHu. Llevi npouec BinbyBaeTbCs

6e3 BuTpart eHeprii.

Aximo memOpaHa BiJIbHO ITPOITyCKAa€ MOJIEKYJIN ONHiel peUOBUHU Ta 3aTPU-
My€ YacTUHKHU iHIIOI, TO BigOyBaTMMeThCcs OmHOOIiuHa audysia Juire Tiel
peuYoBUHU, KA 3[aTHA IPOXOAUTH KpPish MeMOpany. Oguobiuna qudysisa pos-
YUMHHAKA Yepes HalliBIPOHUKHY MeMOpaHy, 1110 PO3/Iijise PO3UNH IIeBHOI Peyo-
BUHU i UNCTUN POSUNMHHUK UM PO3UMH OiJIBIIIOI KOHIleHTpAaIlii, micTama Ha3By
ocmoc (Tpell. ocmoc — MOIITOBX, TUCK). [lmazmaruuni MeMOpaHu BiJILHO TIPO-
MyCKaOTh MOJEKYJIU BOJAU, OJHAK 3aTPUMYIOTH AeAKi PO3UMHEHi PeUYOBUHH.
ToMy MOJIEKYJIH BOAM PYyXaTUMYTbCA B OiK CcBoel MeEHIIIOI KOHIIEHTpAILii,
HaIpUKJIAL 3 OTOUYIOUOl IIPicHOI BOAM BecepeanHy Kiaituuu. IIpu nbomy BUHU-
Kae Tak 3BaHUll zpadienm konyenmpayii. Bin Binobpaskae THCK YHUCTOTO PO3-
YMHHUKA YW PO3UMHY MEHIIIOl KOHIIeHTpallii Ha MeMOpaHy (ocmomuuHuil
Mmuck), 10 BiJOKpeMJIIOE HIOTO Bijf GiJIbIIT KOHIIEHTPOBAHOTO PO3UMHY ITIEBHOI
peuoBuHU. I'padienm (Bin nar. epadicHmic — AKUN KPOKYye) — Iie XiMiuHa Mipa
3pocTaHHsa abo 3MEHIIeHHS KOHIeHTpallii meBHOl peuoBmuu (Maa 15.3).
YHacHimoK aABHUINIA OCMOCY KOHIIEHTpPAIlisl PEeYOBMHU BCEePeNWHI KJIiTHHU
3pocTae AOTU, NOKU Ii TUCK Ha KJIITUHHY MeMOpaHy 3cepefuHu (mypzop) He
BPiBHOBAKUTH 30BHIIITHi#1 OCMOTUYHNH. 30KPEMa, TYPTOPHUI TUCK € IIPUYM-
HOIO 3[aTHOCTI 3eJIeHMX IaroHiB, IPAKTHUUYHO MO30aBJIEHUX MiATPUMYIOUUX
TKaHWH, 30epiratu cBo (GopmMy Ta IPOCTOPOBE MOJIOKEHHS.

INonezwena dugysia — e IPOHNKHEHHA Yepe3 MeMOpaHy IeBHUX MOJe-
KyJ 3a JOIIOMOT0I0 MeMOpaHHHX OiJIKiB-IIepeHOCHUKiB, fAKi IIPOHU3YIOTH

C I o ® s 9 0//5%'“ Maan. 15.3. Cxema, wo inwcmpye
@® | PposuwH npouec Ouysii wepes HANiGNPOHUKHY

@ Lykpy MemOpaHy: pi3HUYA KOHUyeHmpauyiil

® i uyKpy no obudea 60KU MeMOPAHU CME0-

HaniB- proe zpadieum, yHacaidok yozo 6o00a

NPOHVKHA nepemiwyyemuvcsa 3 Oinanku, 0e il KOH-

< < i

@ % e 90 MeMOpaHa  yeympayis suwa, mydu, de BoHA HUINK-

L] o° @ 9@ t ot - | o o ua (a KoHyenmpauis yykpy — 6i0noeio-

: a9 ‘: s "L 99,9 e 10%n no suwa ). ITe mpusae domu, doru KOH-
0. a0 2 . e | POMH uyenmpauyis yyxpy no obudeéa GOKU

70 9ggeva9 Lykpy MeMOPAHU He BUPIBHAEMbCS

- T 89
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Maan. 15.4. ITonezwena dugysia. Tinvku nicas 63aemodii 3 6inkom memobparu
cnoayrxa Hadxol0umsv 00 YUMONLA3MU

meMmbOpany (maj. 15.4). I1i 6inKu B3aeMOilOTH 3 IMIEBHUMU MOJIEKYJaMU Ha
OIHil 3 TOBEPXOHb MEMOPAaHU i BHACIIJOK 3MiHM CBOEI IPOCTOPOBOI CTPYKTY-
PY TPAHCHOPTYIOTH iX Ha iHIIN OiK.

¥V 3abesmeueHHi TaCUBHOTO TPAHCIIOPTY 6ePyTh yYacTh OiJIKOBi perenTopHi
MOJIEKYJIU IJIa3MaTuUYHOI MeMOpaHu. [IJig pi3HUX CIIOJYK iCHYIOTH pisHi Tunu
pelenTopHUX MoJieKyJi. MojieKyiu coJiyK (HalpuKJa, TOPMOHU YU HEHpo-
TOPMOHU), AKi MalOTh HAOIATU A0 KJIITUHU, CIOUATKY B3a€EMOIIIOTH i3 ITUMU
penentopamu (15.2, 5). 3rogomM yTBOPIOIOTECA MiKPOCKOIIiUHI MixypIri, yce-
penuHi SKUX mepeOdyBalOTh KOMIIJIEKCHI CIIOJYKH « PEUOBMHA — PEIIeIITOP» , IO
mepeMilnyThCsa KPish MeMOpany.

e AKTUBHUIA TPAHCMNOPT PEYOBUH uepe3 Oiosoriuni meMOpaHu, Ha BigMiHY
BiJl MAaCUBHOTO, 3AiNCHIOETHCA IPOTHU 2padienma KoHnueumpauii. Bia mos’a3a-
HUH 31 BHAUHMMHJ BUTPaTaAMU €Heprii, akyMyab0oBaHol B MojeKkyiax AT,

OnuH 3 MeXaHi3MiB aKTUBHOI'O TPAHCIIOPTY PEUOBKUH Uepe3 MeMOpaHy Ha3Ba-
Jau kanidi-nampiesum Hacocom (Mas. 15.5). Bin noB’sa3anuii 3 TuMm, 1110 KOHITEH-
Tpalria wouiB KaJito BcepenuHi KriTuHU BuUIla, HiXK 330BHI, a HouiB HaTpiio —

MoOJieKyna roKo3u, L0 B3aEMOAIE 3 TPAHCMOPTHUM BiflkoM
K*/Na*-

CJ

Hacoc - Na*

{b : 9 Na* o By
1 K TpaHCMopTHMIA BiNoK y cknaai MmemobpaHu

Maan. 15.5. 3azanvna cxema, w0 inANOCMPYE AKMUBHUIL MPAHcnopm 3a ywacmi
Kanil-nampiesozo Hacoca. 1. Kaaii-nampiesuil HAcoc CnpaXceHuil 3 mPaHCnoPmMoM Hu3b:
Komosexyraprux cnoayk 0o xaimunu. 2. Honu Na* eusodamvca 3 kaimunu, de ixus
KOHUEHMPAUia HUNCHA, HIXC Y HABKOAUWHbOMY cepedosuwi. 3. Honu Kt «3akauyromo-
ca» 8 KAIMuHy, 0e IXHA KOHUEHMPAYis 6Ulya, HidiC Y NO3AKAIMUHHOMY cepedosulLi
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HaBUAKU. 3aBAAKYW TaKill PiSHUII KOHIIEHTpAIii
yHacainoxk audysii #ionu Hartpito HagxomgaThs y
KJIiTuHY, a Kaxiio — BuBogaThCA 3 Hei. Ajte KOHIIEH-
Tpamia nuX HOHIB y JKUBIM KJIITWHI I 103a HEIO
HiKOJI He BUPiBHIOETHCA, OCKIJIbKY iCHY€E 0CO0IH-
BUII MexaHidM, 3aBAAKuU AKoMy HoHmM Hartpiro
BUXOIATH («BiKauyOThCA») 3 KIiTHUHU, a Kasrito —
HaAXOATh («3aKauyrThcsa») mo Hei. Ileit mporiec
nmoTpebye BuTpatr eHeprii. IcHyBaHHA MexaHi3My
KaJIii-HaTpieBOro Hacoca JOBOAUTH TOU (PAKT, IO
y Bigmepaumx abo 3aMOpPOKEHUX KJIITMHAX KOH-
neuTparia wonis Kaumito i Hatpito 3 060x 0OOKiB
IJIa3MAaTUYHOI MeMOpaHy MIBUAKO BUPiBHIOETHCA.

Biosoriune sHaueHHA Kasili-HATPi€eBOTo Hacoca
TOJIATAaE B TOMY, II[0 3aBAAKU IOMY €HEPTeTUYHO
cupuaTauBe (TOOTO 3a IPafi€HTOM KOHIIEHTPAIlii)
nepecyBaHHA oHIB HaTpito B KJIITHMHY IOJIETIITye
€HepPreTUYHO HeCIPUATIUBUIN (IPOoTHU TrpagieHTa
KOHIIEHTpAIlil) TPAHCIOPT HU3BKOMOJIEKYJIAPHUX
CHOJYK (TJII0K03U, aMiHOKHMCJIOT TOIIIO). ¥ IIUX ITPO-
mecax 0epyThb y4acTh 0COOJIMBI TPAHCIIOPTHI OiIKM,
10 BXOJATH IO CKJIAMY KJIITUHHUX MeMOpaH.

Icuye 11e ofMH MeXaHi3M TPAHCIIOPTY PEYOBUH
yepe3 MeMOpaHu — yumo3 (Bix rpem. xKumoc —
KJiiTuHA). PO3pi3HAIOTH Ba OCHOBHI BUAM ITUTO-
3y: eK30- Ta eggonuTos. Endoyumos — 1e mpoiec
HaIXOMKEeHHS PeUYOBMH A0 KJIiTuHHM. Bin Moike
BimOyBaTucs y BUIIALL (paro- Ta IIiHOIUTO3Y
(mau. 15.6). @azoyumo3s (Bix rpe1. ¢pazoc — mokupaTH) — Iie aKTHUBHE 3aXO0II-
JIeHHS TBEPAUX MiKPOCKOIIUYHUX 00’€KTiB (YaCTMHKH OPraHiYHUX CIIOJYK,
OpidHMX KJIiTUH Ta iH.). 3a OIMOMOT0I0 (harouTO3y 3aXOILIIOITh 1KY AeaKi
OMHOKJIITUHHI opraHiamu (HampukJazm, ameou, opaminidepm) Ta KIITHHU
0araToOKJITUHHUX (HAIPUKJIAA, TPaBHi KJiTuHU rigpu) TBapuH. Crerianaiso-
BaHIi KJIiTHHU 0araTOKJITHHHUX TBAPUH 3a JOIIOMOT0I0 ()aroiuToly 3/iliCHIO-
IOTBh BaXUCHY (PYHKIIiI0 (Hanpukaag, Mmakpodaru). BoHr 3aX0ILTIOIOTE i mepe-
TPaBJIIOIOTh CTOPOHHI OpPraHiuHi YacTKM i MiKpoopranizmmu.

IIporec (paromurosy BigOyBaeThca B AeKinbKa eramiB. CmouaTky KJiTuHAa
30JIMIKYETHCA 3 00’ €KTOM, AKUI Mae 3aXonuTH. I1i uac KOHTaKTy IIJa3MaTuyd-
Ha MeMOpaHa KJiTHHU oropTae 00’ €KT i IPOIIITOBXYE 0ro B ruToIIasmy. Tak
YTBOPIOETHCA BKPUTHUIT MeMOpaHoio myxupersb (MmaJ. 15.6, 1). [lo HbOro HagXo0-
IATHb (pepMeHTH, AKi ImepeTpaB/ioioTh 3axoIlIeHuil 00’eKT. Tak dopmyeTbCs
mpaéHa 6aKYONA.

ITinoyumos (Big rpen. nino — 11’10) — IpOIleC IOTJINHAHHSA KJIITHHOIO pign-
HU pasoM 3 PO3UMHEHUMHU B Hi#l cmoaykamu. IIpoiiec miHOIIMTO3y Haramye
(arommuTos, ajie Bim0OyBaeThCA 31e0iIbIIIOTO0 3a PAXYHOK BII’ AYyBaHHI MeMOpa-
Hu (Mazn. 15.6, 2).

Ocob6nvBuii pi3HOBUA UNTO3Y — BUBGIPKOBWI MNIHOLUMNTO3 — OB’ ’93aHu 3 TUM, LL[O
AesiKi PO34YUNHHI MOJIEKYIN MOXYTh NMONEPeaHb0 3B’S3aTUCh IXHIMU peLernToOpHUMU
Ginkamy B cknaani MemopaHu i e rnicas Toro ¢popMyeTbCsI OTOYEHUI Binkamm
MIHOUMTO3HMI MIXypeLb, L0 HaaxoauTs y untornasmy (masn. 15.6, 3).

C-> VR

Maan. 15.6. Cxemamuune
300paceHHs npoyecis
endoyumosy: 1 — pazouumos;
2 — niHoyumo3s;

3 — eubipkosuil niHoyumos
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nnasmaTvyHa PeyvOoBWHM, LLO BUBOOATLCA IInaxom MUTO3Y CIOJTYKY HE JIUIIIE
memOpaHa 3 KIITUHY . OOTPANJISIOTE 10 KJIiTUHU, ajie i BUBO-
L] s
IATbCA 3 Hel (HampukJaj, TOPMOHWU,
L

HeAPOropMOHM, HefipoMeriaTopu, Tpas-
Hi pepmenTn). Ileii mpoiiec Ha3UBAIOTH
ex3oyumosom (man. 15.7).

Mewmb6pany 3mifiCHIOIOTH CUZHANLbHY
¢dyuryir. Tak, y nimasmaTuyny mMeMO-
Nno3akniTUHHE paxy BOyZOBaHI cUTrHAJIBHI OiIKM, 31aT-
cepepnosuLle Hi y BiAnoBiAb Ha Aif0o pidHUX (haKTOPiB
HaBKOJIUIITHBOT'O CEPeOBUIIA 3MiHIOBA-
T CBOIO IIPOCTOPOBY CTPYKTYPY i BHa-
eKCerTOpHMV’I Mixypeu'b, L0 CJIi,IIOI-C IIbOT'0 IIepemaBaTH CHUT'HAJJIN OO
3/1MBAETLCA 3 MEMOPAHOIO KJIITUHM.

Otke, 0cOBJMBOCTI OYyIOBHU ILIA3Ma-
TUYHOI MeMOpaHu 3a0e3MedYyIoTh IOJ-
Maun. 15.7. ITocaidosni cmadii pasjuBiCTh OpraHisMiB, TOOTO IXHIO
exsoyumosy (1-3) 3/aTHICTb CIIPUIMATH IOAPA3HUKY i IIeB-
HUM YMHOM Ha HUX BifgmosimaTtu.

3 MoJIeKyJIaMU, III0 BXOAATH 0 CKJIaLy MeMOpaH!, MOYKYTh B3AEMOAIATH
Bipycu. fAKIo Taka B3aemomid BimOyJacsa, — Bipyc NpoHHKAE OO KJIITHHU,
SAKIIO He BinbOysacsa, — He IPOHUKAE.

Baxksusa posnb 6iosoriurnx MeMOpaH i B npoyecax é3aemonepemeopenHs
Pi3Hux hopm enepzii: MexaHiuHOI (HAIPUKJIAL, PYX IKIYTUKIB, BifIOK), eJI€KT-
puuHOi (hopMyBaHHA MEMOPAHHOTO ITOTEHITiaTy Ta HEPBOBOTO iIMITYJIbCY), XiMiu-
Hoi (cmHTe3 OaraTux Ha €HEepPrilo CIOJNyK). S3OBHIITHA Ta BHYTPIllTHSA MOBEPXHi
MeMOpaHu MOMKYTH OyTH 3apAmsKeHi mo-pisHOMY: Ha OJHOMY 0OIli IPUCYTHiH
TO3UTHUBHUM 3apA, HA iHIITIOMY — HeraTuBHUI. Ile Mae BayKIMBe 3HAUEHHS IJIA
3IifiICHEHHA aKTUBHOTO TPAHCIOPTY IIEBHUX MOJIEKYJI 1 ITOAPAa3IUBOCTI KJIITUHMU.

Ilmasmaruuni memMOpaHu 3abe3newyiomb MidKAIMUHHI KOHMAKMU 6
6azamorxnimurHux opzanidmax. Tak, y MiCIIAX KOHTAKTY ABOX TBAPUHHUX
KJiTUH MeMOpPaHU KOKHOI 3 HUX 3JaTHi YTBOPIOBATU CKJIAAKU ab0 BUPOCTH.
Bouu HagamoTh MidKKJIITHHHOMY CIIOJIYUYEHHIO 0COOJIMBUX MiITHOCTI Ta IPYIK-
HOCTi, MIibHO 3B’A3ylouu KJiTwmHU (Man. 15.8, 1). Hacto mMiKKIiTHHHI

MeMOpaHW CyCigHiX KiTUH [4EecMocomMm naasmonecmum KJIITUHHI CTIHKW
R N . Cycia KIUTYH
©
©
©
S = I
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=
= 5i
1 €NeMeHTV uMTockeneta eHaonIasmMaTtmyHa citka

Maun. 15.8. Misckaimunni koumaxmu: 1 — micHi KOoRmaxmu mMijx naa3mMamuyHUMU
MeMmOpaHamu 080X KAIMUH MEAPUH; 2 — KORMAKMU Mid CYCiOHIMU KAIMUHAMU
meapur 3a yvacmi 0ecmocom; 3 — KOHMAKMU MM KAIMUHAMU POCAUH
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Tema 1. 3aranbHuii nnaH 6yaosuv kaituan. [osepxHesuii anapar. Sapo  $oSSsecads

KOHTaKTU 3a0e3IIeuyioTh 0co0JauBi CTPYKTypu — decmocomu. Hatiuacriie
iX cmocTepiraioTh B emiTemiaJabHMX TKaHMHaX. Ilpum mpomMy MeMOpaHU
IBOX KJIITMH PO3TAaIlloOBaHI mapajieJbHO OJHA ONHIN i posdmiseHi mpocTopom
saBmupmku 30 HM, y SKOMY MiCTUTHCA ILJIACTHUHKA 31 MIiIBHOI PEUOBHHU
(man. 15.8, 2). KiiTuHM POCIHWH CIIOJYyYalOThCS MiK CO00I0 3aBAAKU yTBO-
PEHHIO MiKPOCKOTMIYHNX MiKKJIITUHHUX KAaHAJbBI[iB, BUCTEJIEHNX MeMOPaHOIO
i 3aIOBHEHUX ITUTOILIA3MOIO, — naa3modecm (Mmaa. 15.8, 3).

IlnasmartuuHi mMemOpaHum TaKoK O0epyTh ydacTb y POCTI Ta momimi
KJIiTHH.

} KnioyoBi Tepmim 1a noHarra. Pidunno-mo3aiuna modensv 6ydoseu K.i-
MUHHUX MeMOpaH, Kaail-Hampieéull Hacoc, NiHOYUmMo3, ¢gazo-
Yyumoas.

Vei kiriTuHz 00MesKeHi ILTasMaTUYHOI0O MeMOpaHoio, AKa 3a0es-
meuye OOMiH peuoBHMH 3 HABKOJHUIIHIM CcepegoBUINlEM, a B
0araTOKJITMHHUX OpTaHidMax — B3a€MOJi0 KJIITUH MiK c000¥0.

BuyTpimmHe cepemoBuIlie KJIITUHU MOAiJieHe BHYTPINTHBOKJIITHUH-
HUMH MeMOpaHaMHW Ha OKpeMi (yHKIioHakbHI mimaaku. Ile
HeOoOXimHO /s PO3MIiIlleHHs HMeBHUX MOJeKyJ (dhepMeHTiB, mir-
MEHTIiB Ta iH.), a TaKOXX PO3IiJy IIPOCTOPOBO HECYMiCHUX IIPO-
1eciB 0OOMiHYy PeUOBUH Ta IIePETBOPEHHA eHeprii, 3aXnCTy IIeBHUX

TiTAHOK KJIITMHY Bix mii pepmeHTiB TOIITO. Koportko
VYci pisHomaHiTHI MeMOpaHHI CTPYKTYpPU KJITUH MAalOTh IIOHi0- npo
HUHM XimMiuHME cKJag Ta ocobsmBocTi opramisamii. Kaitummmi rosioeHe

MeMOpaHu CKJIamaloTheA 3 JIimiaiB, 60iakiB i ByraeBomiB. MojeKy-
JI¥ JinifgiB posTalioBaHi y aABa mapu. Binku poamimnieHi mozaiuHo:
OIHi 3 HUX IIepe0OyBalOTh Ha 30BHIINMHiIT ab0 Ha BHYTPIIIHil IIO-
BEePXHAX MeMOpaH, immri — saraubieHi y ToBily MeMOpaHuU abo
IIepeTUHATh, MeMOpany HacKpisb. MemMOpaHHi ByrjieBoAu YTBO-
PIOIOTH KOMILIEKCH 3 MoOJieKyJaMu 0inkiB a6o aimigis. Cyuacua
MojJesib OymoBu Oiosoriunmx MmMemOpaH mgicTajia Ha3BY PiguH-
HO-MO3aiuHOI.
ITuronasmy oTouye MiIlHa Ta ejJacTHUYHA IIJIa3MaTHYHA MeMOpa-
Ha, gKa BU3HAUae po3Mipu KJiTuH. BoHa BUKOHYE pisHOMAaHITHI
dyukIii: 3axucHy, 3a0e3meueHHsa IIPOIleciB OOMiHYy pPEYOBHUH 3
HABKOJIUIIHIM CepeIoBUINeM, CUTHAJIbHY, TPAHCIIOPTY PEYOBUH,
KOHTaKTiB i3 cyCcigHiMU KJIiTMHAMHU TOIIIO.
Pisui cmoaykm, HeoOXigHi AAA KUTTENIAJIBHOCTI KJIITHH, a
TAKOK HIPOAYKTH OOMiHY PEUYOBWH MHePeTHHAIOTh IIJIa3MaTUUYHY
MeMOpaHy 3a JOIIOMOI'0I0 MEeXaHi3MiB MacCHMBHOI'O UM aKTHBHOIO
TpaHcmopTy. IIpmKJIamzoM TAacHBHOTO TPAHCIOPTY € audys3id.
AxTUBHUI TpaHCHOPT uyepes3 OioJsioriuHi MmeMmOpanu 1moB’sI3aHUN
3i 3HAUYHUMU BUTpaTaMu eHeprii i 3ailicHI0eThCSa 3a JOIIOMOTOIO
KaJili-HaTpieBoro Hacoca uu 1uTo3y. PO3pidHAIOTh 1Ba OCHOBHI
BUAU eHAONHuTO3Y: (aro- i miHommrTos. 3aBASKU (ParomuTosy
JesdKi TBAPUHHI KJIITUHY 3aXOIJII0ITH TBEPAi YaCTKM, TiHOIUTO-
3y — KJITHWHU BCiX OpraHidaMiB IOTJIMHAIOTH PO3YMHN.

j= 4
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@ 1. 3 gkux crnonyk cknagaroTbcs bionoriyHi membpaHu? 2. LLjo co6oro

v CTaHOBUTb PiAVHHO-MO3ai4Ha Moaesib 6yaoBu GiosioridHNx MemopaH?

BanutaHHa ansa 3. Ski OCHOBHI yHKUIT nnasmatnyHoi membpaHu? 4. Sk 34iiCHIOETLCS

CaMOKOHTPOJ/II0 ~ TPAHCIOPT PEYOBUH Yepes rnaasmatuiHy membpaHy? 5. Lo Take ¢paro-
unTO3 i NiHOUMTO3? LLlO CrifibHOro Ta BiAMIHHOIO MiX LIUMU fpoLecamm?
6. 3aBasku 4omy nnaszmatvdHa MembpaHa 3AIFICHIOE CUrHaslbHy Ta
3axuCHY QYHKLIi? 7 . SIKi pOpMu MaroTb KOHTAKTU MK CYCIAHIMY KiTUHA-
My B 6aratokIiTUHHVX TBaPUH | POC/INH?

Momipkyinte. Jkxe 3HaueHHA MAE PYXAUBICMb MOJeKY N OinKie Y 0i002i4HUX MemOpaAHaAX
0ns 30iilcHeHHA TXHiX PYHKYIT?

16 HAIMEMBPAHHI I IIIIMEMBPAHHI
e KOMIIJIEKCHU RJIITUH

@ MpurapaiTe: saxicmpykmypu 6 KAIMUHAX MO*YMb 6YMuU PO3MAUL08AHT HAO NLA3-

MamuuHo10 membparnoio ma nid new? IlJo maxe anmubiomuru, yumo-
cxenem? Axa 6ydosa Kopka ma Kcuiemu?

e HagpmemOGpaHHi KoMnAeKcU KIITUH CKJIaJaloTheA 31 CTPYKTYP, PO3TAIIIO-
BaHUX HaJ ILJIa3MaTUYHOIO MeMOpaHo0. 30KpeMa, Iie KJIITHHHA CTiHKa KJIiTHH
pocauH, rpubiB i IpokapioTiB, a TAKOK MIIKOKANiKC TBAPUHHUX KJIITHH.

Bynoea kniTUHHOI cTiHKU. Bu Bike 3HaeTe, 1110 B KJIiTHHAX 6aKTepii, rpubiB
i pocquH mIasMaTHuyHa MeMOpaHa 330BHI BKpHUTA OlJBIII-MEHII IM[iJIbHOIO
KAIMUHHOI0 CMIKHKO0M. Y POCINH BOHA BKJIOUAE 3i0paHi B IIy4YeuKM BOJOHE-
PO3UYMHHI BOJIOKOHIIA IoJicaxapupny IeJiojgo3u (Maja. 16.1) Ta cBoepimuwmit
Kapkac. [o ckIany KJIiTHHHOI CTIHKY POCJIMH BXOAATH ¥ iHIII ImoJricaxapuau,
HaIpUKJAaL IeKTUH, TeMilesio03a.

3aJie’KHO Bif TUIy TKAHWH i BUKOHYBAaHUX HUMH (QYHKIIN A0 CKJIanmy
KJIITUHHOI CTiHKM POCJMH MOMKYTb BXOAUTHU I iHIII peyoBUHU: Jiminu,
Oinku, HeopraHiuni cmonyku (SiO,, kapboHatu Ta oprodocharu Kauabliro
To1o). Hanpukianm, 000J0OHKY KJIITHH KOpKa abo CyAUH y POCIUH 3 BiKOM
IPOCOUYIOTHCA JKUPOIOMiOHOI0 PEUYOBHMHOI CyOEepMHOM. ¥YHACJHiLOK I[HOTO
BMiCT KJITMHM BigMupae, 10 CIIpUsAE€ BUKOHAHHIO OMOPHOI abo mpoBimmoi
dyurniti. Kaituagi cTinku 3gaTHi tepes’ sHiTH, TOOTO IPOMiMKKY MiK BOJIO-
KOHIIAMM ITeJII0OJIO3W 3aMOBHIOE IToJIicaxapwuj JIrHiH, AKUI HajJae CTiHKaM
TO4AaTKOBOI MiIlHOCTI.

KNiTUHHA CTiHKa

BOJZIOKOHLA Lento1o3n




Tema 1. 3aranbHuii nnaH 6yaosuv kaituan. [osepxHesuii anapar. Sapo  $oSSsecads

Maan. 16.2. 1. Asuwe naasmonizy: 3a
YMO8 BUCOKOL KOHUeHmpauii coaeil y
no3aKIimunHoOMY cepedosuwi 600a 3a.LuU-
wae KAIMUHY, BHYMPIUHbOKAIMUHHUIL
MUCK 3MEHWYEMbCA | YUMONLA3Ma 8i0uLa-
posyemucs 6i0 KaimunHoL cminku. 2. Asu-
we 0enaa3monidy: 3a Ymoe HU3bKOL KOH-
yeHmpayii coaneil Yy nNO3AKAIMUHHOMY
cepedosuwyi 600a Hadxo00umy 00 KAIMUHU i

BHYMPIUWHbOKAIMURHKHUIL MUCK 3pOCMAE

Y pisHuxXx rpyn rpubiB OCHOBY KJIITMHHOI CTiHKM TaKOK CKJaJaloTh
mosicaxapugu. Kpim 1mesionosu, e Moske OyTH HiTPOTeHOBMiCHUU moJica-
xapuj Ximun, AKUHA migBuiye Minuicts (npuzadaiime meapuh, 00 ckaady
308HIULHBO20 CKeJema AKUX 8xo0umbv ys peuosuHa), TiIikoreH Toimo. o
CKJIaIy KJIITUHHUX CTiHOK JeAKUX I'PpubiB MOMKYTb BXOAUTH TEMHI IIirMeHTH
(menaninu) Ta iHIIi crmosyKu. ByJoBY KJIITMHHUX CTiHOK NIPOKapioTiB BuU
OIIaHYETE 3TOIOM.

o DYHKLIT KNITUHHOT CTiHKN. OcHOBHA (YHKIA KJIITMHHOI CTiHKH —
onopha, AndA nigrpuMaHHA (QopMmu KiaitTuHu. Iami ¢yHKNiI — 3axucha:
OXOpOHAa BHYTPIiIIIHBOTO BMIiCTYy KJITHHU BiJ MeXaHiUHUX YIIKOI:KEHb i
mpancnopmHa: IepeMillleHHA BOAW Ta iHMINX CHOJYK y KJIITHHY Ta 3a Ii
MesKi.

IIpoHUKHiICTH KIITHHHUX CTIHOK POCJIMH IPOABIAETHCSA B SABUINAX IIJIa3-
MoJizy i memmasmouisy (mas. 16.2). Hampukiaanm, AKIO0 KJIITUHY POCIWH
TOMiCTHTH B PO3UUH 3 KOHIIEHTPAIIi€I0 COJIeH BUIIO0, HiK Y IIUTOIIJIa3Mi, TO
BOJla BUXOAUTHME 3 KJIiTuHYU Ha3oBHi. Ile cnpuunHse sBuie naa3monisy (Bixg
rperl. naa3ma — BUJINJIEHHSA, YTBOPEHHSA Ta Ji3ic — POSUYMHEHHS) — BiAIIapy-
BaHHS IPUCTIHKOBOTO APy ITUTOILIA3MHU Bif KJIiTuHHOI cTinKku (mau. 16.2, 1).
SIKIO 3K KJIITUHY BHECTHU B PO3UMH COJIeH 3 HUIKUYOIO0 KOHIIEHTPAIlielo, HixK y i1
IUTOIJIAa3Mi, TO CIIOCTEPiraroTh 3BOPOTHUI IIPOIEC: BOJA HAAXOAUTHME B
KJITUHY, YHACJIOK YOTO 3POCTATUME BHYTPIIIIHbOKJIITHHHNY TUCK. Ilei mpo-
Iec Ha3uBAaIOTL denia3monizom (Bix mar. de — npepikce, 1110 o3HaUa€e BigMiHYy)
(man. 16.2, 2). IlocmocrepiratTu 3a ABUIAMHU ILIA3MOJi3y 1 AeILIa3MoOJi3y
Y4Hi, AKi OMaHOBYIOTh 0i0JIOTiI0 HA aKaJeMiYHOMY PiBHi HaBUaHHSA, 3MOMKYTh
caMOCTiiHO, BUKOHAaBINU JiabopaTopHy poboTy Ne 4 (dus. sabopamopHuil
npakmukym Ha c. 109).

Kiaitunna crimka mae 6arato ApibHUX OTBOPiB — MOP, IKi CIOJIYUYAIOTLCS 3
momiOHMMHU yTBOpaMU cycimHix KiaitTuu. Yepes HuX BMicT omHiel KaiTuHHU
3’eIHYEThCA 3 BMIiCTOM CYCiTHiX 3a JOIIOMOTOIO IIUTOIIJIA3MATUYHUX TSKIB —
mirasmozecM (guB. masi. 15.8, 3). fIk Bu mam’sATaere, ILJIa3MOJECMH PO3TAIIIO-
BaHi B KaHAJBIIAX, 1[0 IPOXOAATDH Yepe3 000JOHKY KJITHUH i BUCTeJIeHi I11a3-
MaTUYHOIO MeMOpaHoio. [liameTp mop cranoBuTh 30—60 M. ITo oci KaHAIBITA
IIPOXOUTH IUJIIHAPUYHA TPYyOOUKA MEHIIIOTO giaMeTpa, CIOJydeHa 3 eHJO-
IJIa3MaTUYHOIO CiTKOIO0 000X KJIiTUH. BBasKaioTh, 1110 MJIa3MOJAECMU CIAYTYIOTH
IS TPAHCIIOPTY PEUOBUH 6€3T0CEePEHBO 3 KIITUHU B KIiTUHY.

e Mikokanikc. KiaitTuauy TBapuH TBEPAOI KIITHHHOI CTIHKHK He MalOTh; HAJ,
IXHBOIO ILJIa3MaTUYHOIO MeMOpPAaHOIO0 PO3TallloBaHuil 2aikokanikc (Bim jar.

C-> VS
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nnasmarvyHa MemGpaHa  mikokanikc  2/HKIC — COJOAKME i Kanniom — TOBCTA
mKipa) (main. 16.3). Ileit moBepxHe-
BU IIap KiJIbKa HeCATKiB HAHOMETPiB
3aBTOBIIIKY, CKJIQJAETbCA 31 CIOJIYK
0isKiB Ta JIiMiIiB 3 ByrJIeBogaMu.
Tirixoxaaike sabesmeuye Oesmoce-
penHii 3B’s30K KJITHH 3 HaBKOJIMIII-
HiM cepegoBuirieM. o iioro crjamy
BXOIATH PEIeNITOPHI MOJIEKYJIU, 3/1aT-
MOJIEKYN Hi cupuiiMaTy DOAPa3SHUKY JOBKiJIIA.
Ginkis Bin 6epe yuacTs y BUOipKOBOMY TpaH-
cuopTi pevoBMH (IIpONyCKae dYu He
IPOIyCKAaEe) MOJEKYJIU B3aJIeKHO Bix
ixHiX posmipiB, 3apamy Toio. 3aB-

MOJieKyNn
BYIN1EBOLIB
]

ﬂ A IAKY HASBHOCTI (DepMEHTiB TJIiKOKa-
JiKC MOsKe OpaTu ydacTh Y IPUMeMO-

V padHOMY TpaBJIEHHI — pO3IIeNJeHHL

CIONIYK, AKiI posraimoBaHi mo0m3y

nnasMaTnyHa MembpaHa MOBePXHi KJiTmHHU, mo3a Heio. Kpim

TOro, IIIKOKAaJIiKC 3a0e31euye 38’ 30K

} Maua. 16.3. Cxema 6ydosu zaikoxanixcy MK KJIITHHAME B 6araToKJIiTHHHIX
TBapuH.

e [MligMeMOpaHHi KOMMAeKcU KNITUH. JIo HUX HaJeXaThb Pi3HOMAaHITHI
CTPYKTypHu OiIKOBOI mpuUpoA¥: MiKPOHUTKYU (MiKpodinsameHnTn) i MiKpoTpy-
00uKM, AKi yTBOPIOIOTH yumockesem (man. 16.4, 1). Ilutockeser BUKOHY€E
OomOpHY (PYHKITiI0, a TAKOK CIOJYUYa€e BCi KOMIIOHEHTU KJIITHHU: il MTOBepxHe-
BUIi amapar, CTPYKTYPHU IIUTOILIA3MU, AAP0. EIeMeHTH ITUTOCKeJeTa CIpus-
IOTh 3aKPIIIJIEHHIO OpraHes y IIeBHOMY II0JIOKEHHI i IXHbOMY IePeMiIleHHIO B
KJITUHI.

Mikpornumku, abo Mikpoginamenmu, — TOHKi HUTKOIOAIOHI CTPYKTYpH,
miamerpoM 4—7 HM, AKi CKJIaZalOThCSI 31 CKOPOTJIMBUX OiJKiB, IepeBaskKHO
akTury (Maja. 16.4, 3). BoHu IpoHU3YIOTH ITUTOIJIA3MYy 1 MOJKYTh YTBOPIOBa-
TH IJIETHUBO IIiJ [JIa3MaTUUYHOI0 MeMOpaHo. IIyuKy MiKpOHUTOK MIPUKpimIe-

naasmaTuyHa MemobpaHa

eHgoniasmaTmyHa citka

g 2
MiKpOoTpyOoUka
- - . - - 3
i oo.f,-'_' O -:0_0:-' . : r.a:.‘.’ 'y
. . MiKpOHUTKa
MITOXOHAPIS
} Maun. 16 4. Cxema 6ydosu yumockenema (1), mikpompybouok (2)

i mikponumok (3)
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Tema 1. 3aranbHuii nnaH 6ynosu knituHu. [oBepxHesuii anapar. Siopo  #08339eca8s

Hi OJHUM KiHIIEM J0 MeBHOI CTPYKTYpH (HaIpUKJIAM, IIJIa3MaTUYHOI MeMOpa-
HU), a IPyruM — 1o iumoi (opranesau Toiro). MikpogpimamenTn 6epyTh y4acThb
y 8MiHi (popMu KIiTHMHU, HaOpUKJIAL Tif yac aMeb0igHOTO pPyxy, Iporecax
HaJIXOMKEeHHS B KJIITHHY Ta BUBEJEHHI 3 Hel Pi3HUX CHOJYK. 3a HOAiIy mes-
KHMX TBAaPUHHUX KJITHH BOHU YTBOPIOIOTH OCOOJIMBE CKOPOTJIMNBE KijlbIle, AKe
PO3Aisisfge MUTONIA3MU OUiPHIX KJIITUH.

Mixpompy6o4ku — TOPOKHUCTI IUIIHAPUYHI CTPYKTYpPHU IiaMeTpOM
10—-25 umMm, 1110 YTBOPEHi ITepeBakHO OiIKoM TyOyinom (mas. 16.4, 2). Boun
0epyTh yuacTh y (hopMyBaHHI BepeTeHa MOy eyKapioTHUYHUX KJIITHUH, BXO-
IATh MO0 CKJAAY BifiOK, MKIyTHUKiB ToIo. MiKpoTpybouKm 3a0e3IeduyioTh
mepeMillleHHA opraHes i MaKpoMoJeKyJa 1o KiituHi. Ilpu mpomy myuku
MiKPOTPYOOUOK OMHUM KiHIIEM TPUKPIIIOIOTHCA A0 OAHIE! CTPYKTYypU UU
MOJIEKYJIU, a APYTUM — A0 iHIIO1.

Y nesikvix oAHOKNITUHHUX TBApPWH CTPYKTYpa UMTOCKeneTa ycknaaHeHa. Hanpuk-
naa, y pagionsapivi Kysascra Karicysa 3 OpraHiqYHOi peqyoByHY ro4isIIe UNTornaasmy
Ha BHYTPILLIHIO Ta 30BHILLUHIO YaCTUHW. Y 30BHILLHIA HaCTUHI MICTSTbCS XWPOBI
BKJTIOYEHHSI. BOHM 3MEHLUYIOTb rYCTUHY BMICTY KJIITUHU | 3a6e3neqyoTb rnepedy-
BaHHSI X OpraHi3amiB y TOBLL BOAW. Y BHYTPILLHIN YaCTUHI LNTOMIa3Mu MiCTUTLCS
a4po 1a 6araro iHwmx opraHesn. Kpim Toro, y umtonaa3mi MiCTTbCS BHYTPILLI-
HbOKJITUHHWI CKesleT 3 HeopraHiyHux peqosuH — SiO, a6o SrSO,. BoHU MOXYTb
martu BUrsSA Aip4acTux Kysb, YKAaAEHUX oaHa B OAHY, KOPOH, pafdiajbHO po3Ta-
LLIOBaHWX roJiok ToLo (man. 16.5). [Jo HuX npuKpiniaeHi MiKDOHUTKW, SIKIi IHLLM
KiHLIeM 3B’s13aHi 3 naa3maTu4yHo MeMObpaHoo Ta 34aTHi 10 CKOPOYEHHS. Lli Mikpo-
HUTKW PErYIIOI0Th LWiNIbHICTb Tifla TBAPWUHM, M 4ac LUTOPMY Paaionspii onyckarnTb-
cs BI/inb, 3a CroKIiViHOI Noroan — XUBASTECS IHLLUMMW OAHOKIITUHHUMM, 30Kpema
BOAOPOCTIMU, 06113y NMOBEPXHI.

¥ kiiTuHax 6araThboxX OAHOKJITUHHUX TBapuH (iH(Qyso0pii, eBrienu ToIro)
0 migMeMOpaHHMX KOMILJIEKCiB HaJIeKUTh nenikyaa (Bin jar. neasic —
mKipa). BoHa cKJamaeTbca i3 CTPYKTYp, PO3TAINOBAHUX B YIIiJIbHEHOMY
30BHIITHbOMY I1api muromnyiasmu. Tak, B iHdGy3o0piii 10 CKIAAY MEJIiKYJIu BXO-
IATH CIJIOIEHI MiIlleyKW 3 OpPraHiyHOl PeYoBHMHU, AKi PasoM YTBOPIOIOTH
MO3aiuHy CTPYKTYPY. YCepeanHi TaKUX MillleuKiB MOKYTh MiCTUTHCS HOOAT-
KOBi ommopHi KoMmilIeKcu 3 OiJKiB ab0 HpocoueHHX KapOOHATOM KaJIbIiio
moJricaxapuaHuX ILIacTUHOK. Ilesmikysaa Hamae mimmHOCTi 000JI0HII KJIITHHH,
3a0e3mMevuyioun BiTHOCHY CTaNiCcTh i1 hopmu.

Maan. 16.5. BRympiuHbOKLiMUHRHL cKelemu padionapiit 4
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BaskauBumu QyHKIiAME IigMeMOPaHHOTO KOMILJIEKCY KJIITUH € 3abeaIie-
YeHHsS [IUTO3Y, PYXiB (YTBOPEHHS IIceBAONO0aiiT) Tomro. IIpu mbomMy MiKpoTpY-
00UKMY i MiKPOHUTKY HOJOBKYIOTLCSI UM BKOPOUYIOTHCH.

} Knwoyosi tepminn ta noHsatra. Ilnaszmonis, denna3monia, enikokanikc,

Kopotko
npo
rosioBHe
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MiKpoginamenmu, Mikpompyooiku, neiikyaa.

Han nmimasmaTuuro0 MeMOPAaHOIO PO3TAIIIOBAHUN IIOBEPXHEBUI ama-
par. ¥V kiaiTuHax rpubiB i pocauH maasMaTHuYHA MeMOpaHa 330BHi
BKpUTA OiIBIII-MEHII I[iJTHFHOIO KJIITHHHOIO CTIHKOI. Y POCJIUH BOHA
000B’A3K0BO BKJIOUAE IYYKU BOJOKOHEIb MOJIicaxapuay I1eJioI031,
3arJi0JieHi B OCHOBY — MaTPHUKC, 1110 YTBOPEHUH iHIINMU IIoJicaxa-
puzamu.

Kpim Toro, mo ckjangy KJIITHHHOI CTiHKM OKpPEeMHX BUIIB POCIHH
MOJKYTb BXOAUTH TAKOK Jimigu, OiKM, pisHOMAaHiTHI HeopraHiuHi
CIIONYKK. ¥ TIpuOiB OCHOBY KJITMHHOI CTIiHKM CKJIAaZAlOTh Pi3HO-
MaHiTHI moJricaxapuau: 1eji0j03a, HiTPOreHOBMiCHUH IToJIicaxapu/I
XiTWUH, TJIIKOTeH TOIIIO.

Kaiturna crinka 3axuinae BHYTPIITHIA BMicT KJIITMHMU Ta TiAgTPU-
mye i1 popmy. Uepes Hel 3MifiCHIOETHCA TPAHCHIOPT BOAM Ta iHITIUX
cuoaykK. I1a crinka mae 6araTo OTBOPiB — IO, Yepes3 AKi MPOXOAATh
IUTOIJIA3MAaTUYHI MiCTKH IO CyCiAHIX KJIiTUH.

Hagmemb6panHi KoMmOJjeKcu TBapUHHUX KJITUH IIpeJcTaBJeHi
raikokasikcom. et ToHeHpKUH map (y AeKiJbKa AEeCATKIB HAHO-
MeTpiB B3aBTOBIIIKM) CKJALa€ThCsa 31 cmoayk OinkiB i mgimigiB 3
ByraeBomamMu. ['IiKoKajJdikc 3abesmeuye 3B A30K KJIITUHU 3 HAaB-
KOJIUIIIHIM CcepeloBUIIIEM, Uepe3 HbBOT0 KJITHMHA CHpUiiMae II0I-
Pa3HUKU AOBKiJNIsg. 3aBOAKMN HaABHOCTI (pepMeHTIiB, INIiKOKaJiKc
MOKe OpaTu ydacTh y IO3aKJiTHHHOMY TpaBjieHHi. Kpim Toro,
BiH 3abesmeuye 3B’A30K MiK KJiTHHaAMH y 0araTOKJIiTUHHUX
TBapUH.

Ho mizmMemMOpaHHHX KOMILIEKCIB KJIITUH HaJEXKUTH IIUTOCKEJeT,
YTBOpPeHU 3 OLIKOBUX CTPYKTYP — MiKPOHUTOK (MiKpodimaMeHTiB)
i MiKpPOTPyOOUYOK, AKi BUKOHYIOTH OIOPHY (QYHKIIif0. EiemeHTHn
IUTOCKeEJeTa CIIPUAIOTH 3aKPIilJIEHHIO B IEBHOMY IIOJIOXKEHHI opra-
HeJ i IXHbOMY IIepeMilleHHIO B KJIiThHi.

Y kiaiTmHax 0araTbox OJHOKJITMHHUX TBAPUH 10 HigMeMOpamHIX
KOMILIEKCIB HaJeKUTh MHeJiKyJa, AKa CKJIAJa€ThCA 3 O0COOIMBUX
CTPYKTYP, PO3TAIIOBAaHUX B VIINiJIbHEHOMY 30BHIIIHBOMY IIapi
muroniasmu. Ilenmikyaa Hagae MimHOCTI 000J/I0HIN KJIiTHHU, 3a6e3-
Ieuyoun BiJHOCHY CTaJIicTh ii (popMu.

1. LLjo Take knitnHHa cTiHka? Ski ii pyHKUii? 2. Ski ocobamBocTi 6ya0BU
KJITUHHOI CTiHKM B POC/INH i rpnbie? 3. LLlo Take rnna3mosi3 i Aerniasmosnia?

SanutaHHa And 4. |ljo Take rnikokanikc? Siki Kioro gyHkuii? 5. LLlo Take uuTocKeneT?
CaMOKOHTPOJIIO  Ski vioro ¢yHkuii? 6. Lo Take nenikyna? ke ii 3Ha4eHHs B KIiTUHax

OAHOKIIITUHHUX TBAPUH?
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Mowmipkyiite. 1. IITo cninbrozo ma 6i0MiHHO020 68 6y008i ma QYHKYIAX KAIMUHHOL CMIHKU
ma enixoxanircy? 2. O0nokaimunHna 8odopicmy xaamidomonada i nped-
CMABHUK 00HOKJIMUHHUX MEAPUH — e62]leHa 3eJeHa — Manmb 6azamo
cniavHux ocobausocmeil 0y0o8u KAIMURU i npoyecié HummedisioHOCmi.
Axi came o3Haku darombv 3mozy ei0necmu xaamidomonady 0o yapcmea
Pocaunu, a egeneny seneny — 0o yapcmaea Teapunu?

17 BY/TOBA TA ®YHKIII SIIPA
e KJIITHH EVKAPIOTIB. HYKJIEOI]T
IIPOKAPIOTIB

) Mpurapaiite: axi pyukuyii adpa? IlJo make zen, mymayii? ki 6ydosa i pyHKYil HYK-
aeinosux kucaom? Illo eusuae nHayka cucmemamura? Aki Oinku
HA3UBAIOMYb 2/00YNAPHUMU, 4 SKi — QIOpUAIPHUMU?

e ApepHi Ta 6e3’apgepHi KNiTUHK eykapioTie. Bam y:xe Bimomo, 1[0 Sapo —
000B’A3K0Ba CKJIaZ0oBa OyIb-IKOI eyKapioTuYHOI KJIITHHY, B AKil 30epiraers-
cda cnagkoBa iHdopmaria. Aapo peryaroe mpolecu KUTTETIATBHOCTI KJIITHUH.
Jlutite geAKi UM KJIiTUH eyKapioTiB mo36asJieHi sapa. Ile, 3o0kpema, TpomOo-
IUTU T4 EPUTPOITUTH OiJIBIITOCTI CCABI[iB, CUTOIOAIOHI TPYOKY BUIITUX POCJIMH.
Y Takux KJIiTMHAX aApo QPOPMYETHCA Ha TMOYATKOBUX e€Tamax PO3BUTKY, a
noTiM pyiiHyeThcd. BTpaTa Anpa cynIpoBOIKYEThCA HE3TaTHICTIO KIITUHY 0
PO3MHOMKeHH (Iogiay).

Y 6araThox KJITHH € JIUIIIe OJHEe IAPO0, ajie € KIITUHYN, AKi MiCTATh JeKiab-
Ka abo Oarato samep (imdysopii, dopaminmidepu, mesaxi Bomopocti, rpubu,
IIOCMYTOBaHi M’sI30Bi BOJIOKOHIIA TOIIIO).

Hagiio neBHUM THIIaM KJIiTHH IIOTPiOHE He Of4HE AAPO, a KijabKa um 6ara-
T0? Piu y Tim, 110 KOKHOMY TUNY KJIITHUH BJIACTHBE II€eBHE CTaJie CIIiBBigHO-
IIeHHs MiK o0’eMaMu Afpa Ta IUTOIIA3MU (A20epHO-yumonna3mamuine
cniggionouwenna). Amxe aapo meBHOro 00’eMy Moske 3a0e3IeuyBaTy IPOIlecu
OiocmHTedy OiNKiB JuIlle y BigmoBizHomy 00’emi muromnasmu. Tomy B KJIi-
THHaX BEJIUKHUX PO3MipiB ab0o 3 IIOCHUJIEHOI0 iHTEeHCUBHICTIO OOMiHY peuoBUH
YacTo BiJl IBOX M0 KiJIbKOX TUCAY ALEP.

e Bynoea sgpgpa. Popma saAzxpa
JocTaTHbO pisHoManiTHa. Haiiuacri- f0PO  gnepHa o6onoHka
IIIe BOHO KyJiscTe abo ejimcomonibHe,
pimme — wempaBuJabHOI (opmu (Ha-
OPUKJIAL, Y IeAKUX TUMIiB JIeHKOIUTIB
Anpa MaroTh BigpocTtku). Posmipu
Amep BapimioTh Bim 1 MKM (meakwi
ONHOKJITUHHI TBapWHU, BOJOPOCTI)
o 1 Mmm (ARLEKJIITHHN JedAKux puo i
3eMHOBOHUX).

Snpo ckiamaeTbCs 3 TOBEPXHEBOTO saepHa nopa
amaparTy i BHyTPillTHBOTO cepeqoBUIIIA
(matpukcy) (man. 17.1). IToeepxHe-
éull anapam adpa yTBOPEHUI aBOMAa HUTKN XPOMaTUHY
MeMOpaHaMu — 30BHIiIIIHBOIO Ta BHY-
TPIIIHBOIO, MisK AKUMU € 3aII0BHEHUH Maun. 17.1. Bydosa sadpa

ARy o
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saepHa nopa

Mauan. 17.2. ITosepxnesuil anapam s0pa: 1 — mikpogpomozpadis, 3pob.siena 3a 0onomozorn
CKAHYBANBLHOZ0 eNeKMPOHH020 MiKkpockona (nomimui sdepui nopu); 2 — cxema 0ydosu

piguHONO IIinuHOmMOAiIOHME mpocTip Bixm 20 mo 60 mM saBmupinku. Aje B
IesIKUX MiCIAX 30BHIIIHA MeMOpaHa CIOJyyeHa 3 BHYTPIIIHBOIO HABKOJIO
MiKPOCKOMIYHUX OTBOPiB — sdeprHux nop (man. 17.2) miamerpom GIM3BKO
100 HM.

OTBip mopM 3amOBHEHUUN OCOOJUBUMU TJIOOYIAPHUMHU (KYJIACTUMHU) YU
bidopungpuumMy (HuTYacTUMK ) O1IKOBUMU CTPYKTypaMu. 30KpeMa, A0 CKJIamy
IIOTO KOMILJIEKCY BXOAUTDH 0iJOK-peIenTop, 3aTHUI pearyBaTu Ha PEUYOBU-
HU, AKi IpoxXogATh uepes mopy. CyKymHIicTh mOp Ta Mux OiJKiB HA3WBAIOTh
KoMmnaexkcom a0epHoi nopu.

IToBepxHeBuUii anapat Aapa 3abes3neduye PeryJdllilo TPaHCIOPTY PEeYOBUH,
AKi IPOXOMATH Yepes HbOro. I3 IUTOIIa3MU BCEPEAUHY IApa HaAXOIATh CUH-
Te30BaHi B Hill 6inKu. HaTomicTs 3 siapa 40 IUTOILIABMU TPAHCIIOPTYIOTHCS
pisui Tunu moJsexkys PHE. Komiineke samepHoi mopu 3abesmedye TPAHCIOPT
IUX CHOJYK, 3iHICHIOE IXHE BIisHABAHHS TAa COPTYBAHHS.

IToBepxHeBU amapaTr Anpa (PYHKIIOHAJBPHO KOHTAKTyE€ 3 MeMOpaHaMu

eHIOoIIa3MaTUYHOI ciTku; (Maj. 17.3).
BHYTPILLUHSA MEMO- 30BHiLLIHSA MEMO- Ha moBepxHi 30BHImMHBOI AmepHOL
paHa sapa paHa sapa MeMOpaHM MOJKe OyTH pO3TAIlloOBaHA
anepue BeJIMKA KiJabKicTh prbocoM.
eHgONNasMaTiHa Adepruii mampurc — BHyTpinrHe
cepeloBUINe fAApa — CKJIAAAETHCA 3
AIEePHOTO COKY, sAfepelb i HUTOK XPo-
maTtuHy. Xpomamun (Bix rperm. xpo-
mamoc — @apba) — HUTKOIOAiIOHI
CTPYKTYpPHU sOpa, YTBOPeHi 3me0ijb-
mIoro 3 0iJIKiB Ta HYKJI€THOBUX KUCJIOT
(man. 17.4). HinAHKUM XpOMaTUHY
"HeomHopimui. Ti 3 HUX, HI0 IMOCTiAHO
prBocomMu anepHa nopa mepe0byBalOTh B YIIiJIbHEHOMY CTaHi,
Ha3UBAIOTh 2emepoxXpoMaAmMuHOM.
Maun. 17.3. Pynruyionanrvruil 36’430k 20pa  BoHu mobpe 3a6apBIOIOTHCS PiSHUME
3 IHWUMU MEMOPAHHUMU OP2ZAHeLAMY OapBHUKAMI i B IIepiof Misk mogisamu
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KJIITMHY TIOMiTHi ¥ CBiTJIOBU#T MiKDPOCKOII.
HesabapsieHi, MeHIl yiliibHeHI JITAHKT
MaloTh HasBy eyxpomamun. BBarkaiors,
10 caMe B HUX PO3MiIlleHa OCHOBHA KiJb-
KicTk rewis. Ilig uac mominy KJIiTUHU HUT-
KM XPOMAaTUHY YIIiJIHHIOIOTHCA 1 3 HUX
(opMyIOTHCA KOMIIAKTHI TiNbIlA — XPOMO-
comu (Bim rpem. xpomamoc i coma — Tinb-
me) (ma. 17.4).

Adepruil cix (xapionaasma, abo HYK-
Jeonnasma) 3a 0yJIOBOIO Ta BJIACTUBOCTS- 1
MU Harajaye IMuToOILIadMy. ¥ Kapiorasmi
€ OimkoBi (QiOpmam (HUTKU) 3aBTOBIIKU

HUTKM XPOMATUHY

. YLWiNBbHIOKTHCS,
2-3 HM. .]z)OHI/I YTBOPIOIOTE OCOOJMBUIA dbopMyioum
BHYTPIIIHIN CKeJIeT Aapa, IO CII0JIydYae XPOMOCOMY
pisHi CTPYKTypH: AnepIis, HUTKU XpoMa-
TUHY, AAePHi mopu ToIro. Bintku maTpuk-
cy 3a0e3neuyioTh IIeBHE IPOCTOPOBE PO3- 2
TalryBaHHSA XPOMOCOM, a TaKOXX BILJIMBa- mMonekyna AOHK
IOTh Ha IXHIO aKTUBHICTbD. & B3aEMogi€ 3

Adepya — WinbHI CTPYKTYpH, AKi — anepHuMu Ginkamu,

cKJazaoThea 3 koMiiekcis PHK 3 6inka- Q:? YTBOPIOIOHN HUTKY

MU, XPOMAaTUHY i T'paHyJ], AKi CIyIyIOTHb XpomaTtnHy

momepeIHUKaAMU CKJALOBUX pubocoM

(muB. man. 17.1). ¥V aapi moxke OyTu Bif o . monekyna AHK
OJHOT'O 10 0araThoxX Afepenb (HAIPUKIAL, 3% S«

y dAlnerJgiTuHax pubd), ki GpopMyioTbCs et

Ha 0CO0JIMBHUX OiIAHKAX Xpomocom. Ilin
Yac MOAiJy KJIITUHU ANepIA TaKk caMo, AK
i smepHa 000JI0HKA, 3BHUKAIOTD, a B Iepios
MisK mBOMA mOijiaMu — (POPMYIOTHCA 3HO-
By. @YHKIIII AIepiid MOJaATalTh B YTBO-
peuHi pPHEK i ckiamoBux pubocoM, siKi 3ro0M BUXOAATE Y IIUTOILIA3MY.

o DyHKUIT 9apa. Bu Bixe 3HaeTe, 1110 A4po 36epirae cmagKkoBy iHGopMAaIio
i 3abesmeuye ii mepegauy Bif MaTepwHCHKOI KiuiTuHU nouipHiM. Kpim Toro,
BOHO € CBOEPiTHUM IIEHTPOM KEPYBaHHSA IPOIECAMHU KUTTENIATBHOCTI KJIiTH-
HU, 30KpeMa peryJioe Ipoiiecu OiocuuTesy 6inkiB. Tak, y anpi 3 Mmoaexysa
IOHEK na monekynu iPHK nepenucyerbcs iHopMaliis mpo CTpyKTypy OiIKiB.
3romoMm 1 iH(popMallia mepesacThCsa 40 MiCIls IXHBOIO CUHTE3y Ha MeMmOpa-
HaxX 3ePHUCTOI eHJI0IIa3MaTUYHOI ciTku. B aapi 3a yuacri axepelb yTBOPIO-
IOThCA CKJIAZOBI pumbocoM, AKi OepyTh Oe3mocepenHio ydyacTh y OiocumHTE3i
6inkis. Takum unHOM, 3aBOAKU peasisallii cmagkoBoi inopmarrii, 3akomoBa-
Hoi B moJiekyJs1i [IHK, anpo perystoe 6ioximiuni, pisiosoriuni i mopdosoriumi
mpoiliecu, sIKi BifOyBaOThCA B KJIITHHI.
lpoBigHy posib sapa B rnepeaa4vi cragkoBoi iHpopmaLlii MOXHa rnpoutocTpyBaTv
3a 10r10MOroto 40C/IiAYy Ha 3e/1eHUX OAHOKJIITUHHUX BOAOPOCTSIX — aLeTabynspisx,
SIKi CBOEID POPMOI0 AeLo HaraayTh wankoBui rpub (Man. 17.5). KnitnHa mae
BUCOKY «HXKY», B OCHOBI IKOi po3TalLloBaHe s4p0, a Ha BEPXIBLi — ANCK Y BUIIISAi
warnku. Buan auetabynsapii pisHaTbCs 32 GOPMOIO «Luarku». EkcriepymeHTaabHO
3PpoLLyBav LeHTPasbHy HYaCTUHY «HXKKU» OHOro BUAy aueTtabynspii, no3basieHy

,@-, 101
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Maan. 174. 1. Xpomocomu nwodunu

(gomoepagii 3pobrero 3a donomo-

2010 CKAHYBAALHO20 MIKPOCKONA ).
2. Pi3Hi cmaHu xpomamuny
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Maan. 17.5. [Jocnio
3 ayemaobyaapiero

«LLIArKu», 3 HUXKHbOKO YaCTUHOK «HIDKKU» IHLLIOIO,
Jle po3TalloBaHe s4pP0. Y Takoro LWTy4YHO CTBO-
PEeHOro opraHiamy @opmyBaiacs «Liarka»,
npuTamaHHa ToOMy BuAy BOAOPOCTI, SKOMY HaJie-
XXasia 4acTvHa HXKKY 3 S40Pp0M, a HE TOMY, SKOMY
Hanexana cepenHss 6e3’saepHa ii yacTuHa
(man. 17.5). Taki cami pe3ynbtaty OTPUMAaHI i
BHacC/ioK A0C/igiB Ha K/iTMHax TBapuvH. Ha-
npuknan, 3 SiLeKkniTuHn xabuv Buaansam 400
i 3aMicTb HbOro nepecaaxyBanan $4pPo i3
3ansigHeHoI SALEKIITUHN TPUTOHA. YHacnigok
LbOro pPoO3BMBaBCSl 3apPOLOK TPUTOHAa, a He
Xabu. HaBeneHi npuknagu € pesynbraramui
AOCHAXKEHb Y ranay3i KiiTUHHOI TexHosorii (4u-
TOTEXHOJIOri).

Y neAKmWX OOHOKJIITUHHUX TBapuH,
AK-0T iH(Yy30pifi Ta popamimidep, € aapa
IBOX THUIIIB: 2eHepamuéHi Ta 6ezema-
mueni. Sinpa mepioro Tuny 3a06e3MeYyIOThH
3bepiranusa Ta mepemavy CIagKoOBOI iH(pOP-

Mallii, Ipyroro — peryJoioTh IPollecu 0iocuHTe3y OiIKiB.

CnanakoBa iHpopmaldisi, sika 36epiraeTbcsi B 94pi, MOXe 3MIHIOBaTUCh YHACi0K
MyTauiv (Big nat. mytauio — 3miHa). Lle CTiviki 3MiHU reHeTUYHOro Mmarepiasy, Lo
BUIHMKAIOTb PANTOBO i MOXYTb MPU3BOAUTY 40 3MiH TUX YU IHLLUMX CNaaKOoBUX O3HaK
opraHiamy. Mytaujii 3abe3neyqyoTb CriaakoBy MIHANBICTb OpraHiamiB, 6e3 sikoi 6ynia
6 HeMoXxmBa eBOJIILIS OpraHi3aMiB — MeLLIKaHLiB Halloi nnaHetn. Haragaemo, 1o
eBoJnoLifa (Big 1at. eBOJII0TIO — PO3ropTaHHs1) — MNPoLec HeoboPOTHVX 3MIH OY0BY
Ta QYHKUIV XWUBUX ICTOT MPOTSIrOM iXHbOro ICTOPUYHOro iCHyBaHHs. OCHOBHUM
Hac/1igkomM eBOJIIOLIVIHOro npoLecy € npucTocoBaHICTb OpraHiamiB 4O YMOB rpo-

XXKVBaHHS.

e CnapkoBuin martepian npokapioTieB. Mu Bike 3ragyBajiu, IO KJIITHHN
IIPOKapioTiB He MaioTh cOPMOBAHOTO AApPA. IXHIifl cIaZKOBHil MaTepial He
BiJOKpeMJIeHUI BiJl IUTOILIa3MU IIJIa3MATUUYHOIO MeMOPAHOIO Ta IIPeACTaBJIe-
HUU KiagbienoaioHoio mosekynoo JJTHE.

Y mpoxkapioriBe JIHK He moB’s3aHa 3 aaepHuMu Oinkamu. OTiKe, TUIOBI
XPOMOCOMH, fAKi B KJIiTHMHAX €yKapioTiB po3TaImioBaHi B AApi, y TPOKapioTiB
BigcyTHi. [lisaHKa UTOMIA3MHU, B AKill po3TaIIOBaHUN CHAAKOBUN MaTepias
Ipokapioris, Mae Ha3BYy AdepHa 30Ha, a60 HYyKeoid (man. 17.6).

HyKeoin,

IDKIYTUK
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KNITUHHA CTiHKa

nnasmatuyHa
mMembpaHa
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¥ muromnasmi 6ararboxX KJIITUH OaKTepiil, KpiM HYKJeOify, € KiablieBi
mousiekynu JHK — naasmiou (Bix rpen. naaszma — BUIIiieHe, oopMIIeHE)
(mas. 17.6). Bouu micranm Ha3By M03aXpPOMOCOMHUX (paKTOPiB CIaIKOBOCTI.
Binx mabopy nmiaasmin 3ajesKUTh 3MaTHICTh IPOKAPiOTiB IPUCTOCOBYBATUCSH IO
3MiH HaBKOJHUIITHLBOTO cepemoBuInia. Hampukianm, Big HagBHOCTI YW BifcyT-
HOCTi IMeBHUX T'eHiB y CKJIAIl IJIasMiJ] 3aJI€KUTh CTiAKIiCTh OO0 IIeBHUX aHTU-
biorukiB. Ilmasmigm sHalimeHi Tako:k y KJaiTmHax eykapioriB. Ile Kinbiesi
mosiekyau JJTHK y nBoMeMOpaHHUX OpraHesiax — MiTOXOHAPiAX i maacTumax.

} Knio4oBi Tepminm Ta nonarra. A0dpo, adepue, xpomamun, Xpomocomu,
HYKeoid, nna3miou.

Anapo — 000B’sI3K0OBa CKJaI0Ba OyAb-IKOI eyKapioTHUHOI KJiTHu-
HU, B AKili 30epiraeTbes cragkoBa ingopmarisa. JIuile gedaki tunu
KJITHH eyKapioTiB BTpauamTh SAPO B IIPOIECi CBOrO PO3BUTKY,
HAIIPUKJIA ePUTPOI[UTH CCABIIiB UM CUTOIOAI0OHI TPYOKM POCIUH.
VY 6araThox KJIITHH € JHIlle OgHE AIP0, ajie € KIiTUHHT, AKi MicTATh
Kinbka abo 6araro samep.

Snpo ckiranzaeTheca 3 MOBEPXHEBOI'O amapary i BHYTPiIHbOTO ce- Kopotxo
penoBuiria (Matpukcy). IloBepxHeBUi amapaT yTBOPEHUU ABOMA npo
MeMOpaHaMy — 30BHIIIHBOIO Ta BHYTPIIIHBOIO, MilK AKUMU € roJsioBHe

miismaa 20—60 HM 3aBIIUPIIKH. ¥ AEAKUX MiCIIAX B30BHIITHSA
MeMOpaHa CIIOJIyueHa 3 BHYTPIITHBOIO HABKOJO OTBOPIB — fAmep-
HUX II0pP. SAmepHUA MaTPUKC CKJIANAETHCA 3 AOePHOTO COKY, sdle-
perlb i HUTOK XpOMaTUHY.

XpoMaTuH — HUTKOMOAIOHI CTPYKTYpHU SApa, YTBOpPeHi 31e0iib-
moro 3 60inKiB i HykaeiHoBux Kucaor. Ilim yac mominy KiaiTwHM
HUTKU XPOMATUHY YIIiJIbHIOIOTHCA i 3 HUX (hOPMYIOTHCA XPOMOCO-
mu. OCHOBY XPOMOCOMHU CTAHOBUTH [BOJIAHI[IOTOBA MOJIEKYJIa
OHEK B moenHaHHI 3 AfepHUMU OiTKaMU.

:@ 1. 3 yoro cknagaeTbcs noBepxHeBui anapar sapa? 2. Lo Take komm-

nekc sgepHoi nopu? Ski vioro ¢yHkLii? 3. LLlo coboto cTaHOBUTH MarT-
BarmranHa ana  pukc sapa? 4. Lo Take xpomatuH? 5. Ski 6ynosa Ta QyHKUII saepeLs?
camokoHTposio 6. Lo B1 3HaETe npo QyHKUIi 4pa B KIITUHI?

Mowmipkyiite. Yomy eyxapiomuuni kaimuHu, aki empamuau a0po, Hezdammui 0o nodiny?

e KAPIOTHUIIY PISBHUX OPI'AHI3MIB

) MpurapanTte: axuil xpomocomMHUll HaOip Hecmamegux i cmamesux KAimuH J00u-
Hu? AKi pocaunu Ha3uearms 00H000MHUMU ma 08000MHUMUS

§ 1 OCOBJIUBOCTI OPTAHI3AIIII

¥ nonepexgubomy maparpadi Mu 3ragyBajiu, 10 OCHOBHUMU CTPYKTypaMu
Anpa, B AKUX MICTUTHCA TeHETUYHUHA MaTepial, € xpomocomu. O3HATOMUMO-
cA 3 IXHBOIO OyI0BOIO.

e bynoea xpomocom. ITomiTuT XpoMocoMu, MipaXyBaTH iXHIO KiIbKiCTh
Ta POSTJIAHYTHU 0COOJIMBOCTI iIXHBOI Oy0BU 3a JOIIOMOT0OI0 MiKPOCKOIIa MOKHA
JUIe Tif Yac momijly KJIITUHH. ¥ mepiol MiXK IIOCJiZJOBHUMMU IIOAiJaMU XPO-

-&; 103
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MOCOMU PO3KPYUYIOTHCA OO HUTOK
XPOMAaTUHY.

OCHOBY XpOMOCOMUY CTAHOBUTbD JIBO-
nanirorosa moJsiekysia [JTHK, 3B’ a3ana
3 anepHuMu Oinmkamu (mas. 18.1).
Kpim Toro, 1o ckIagy XpoMocoM BXO-
narb PHK Ta dpepmenTu.

Moaekynu ITHK y xpomocomax
Hykneocoma posTaIIoBaHi MeBHUM YMHOM. SlmepHi
0iJIKM YTBOPIOIOTH OCOOJUBI CTPYKTY-

M \\j DU — HYKLEOCOMU, HABKOJO SAKUX
) A Haue HakpyueHi HUTKU [[HK. Koxxua
-

XpomMocoma

A0epHi

Simku monekyna OHK HYKJEO0COMa CKJIQJaEThCsA 3 BOCBMU
O0inmkoBux r1a00ys. OcobauBi 6Ginku

Mao. 18.1. Baaemodis 3B’A3YIOTh HYKJIEOCOMHU MiXX C000I0.
Adeprux Giaxie ma monexyn JHE Taka opramisamis s3abesmeuye KOM-

Y cKaa0i HUMKU XPOMAMUHY nakTHe posminieHHs moJekysn [THK y
XPOMOCOMAaXx, OCKIJIbKY JOBKUHA ITUX

MOJIEKYJI Y POSTOPHYTOMY CTaHi 3HAUHO IIEPEBUIIYE TOBKHHY XPOMOCOM.
Hanpuraazn, 1oB:KrHA XPOMOCOM ITiJ Uac MOAiNYy KJIITUHU B CepeIHbOMY CTa-
HOBUTH 0,5—1 MKM, a posropuytux mojaekya JHK — gexkinbka canTumeTpiB i
oinbire. Taxke makyBaunasa moaerkyau [JTHK nae it smory ed)eKTUBHO KepyBaTu
mporecaMu OiocuHTe3y 0iJIKiB, IIpollecaMu BJIACHOTO CAMOIIOABOEHHS, 3aXU-
I1a€ BiJl MOMIKOAMKEHD i Yac Moy KJIITUHU.

Kosxkra xpomocoma CKJIaJaeThbCsa 3 ABOX IIO3JOBMKHIX YaCTUH — Xpoma-
mud, AKi 3’emgHani MisK co00I0 B MicIli, AKe HA3WBAIOTL 30HOI0 MEePBUHHOIL
nepersikKu (Mas. 18.2). Bona mogiise xpoMocoMu Ha ABi TiIAHKY — nJeyi.
SRIMO mepeTsyKKa poa3TallloBaHa MIOCEPEeAVHI XPOMOCOMM, TO IIJIeUi MaloTh
OMHAKOBiI abo Maii’ke OMHAKOBiI poaMipu. A AKIIO IepeTAKKa 3CYHyTa 0
OJHOIO 3 KiHIIiB XpOMOCOMM, TO IIJeYi OiJbII-MeHII BiAPi3HAIOTHCSI 3a JOB-
KUHOIO. ¥ 30HIi NePBUHHOI MEPETAKKU €
ITingHKa XpomMocoMu 3i cmermu@iuHOIO
CTPYKTYPOIO, IO 3’€IHYE CEeCTPUHCBKI
xpomaruau, — yeHmpomepa. Ha wHii
GopMyOThECA OIJIKOBI CTPYKTYPU — KiHe-
moxopu (Bif rper. KiHeo — pyxXamch Ta
xopeo — iny Bmepen). Ilig wac mominy
KJITUHU OO0 KiHeToxopa NPUETHYIOTHCH
HUTKHU BepeTeHa IIOAiNIy, 1Mo 3abe3imeuye
BIIOPAAKOBAHUU PO3MOIJN I[IJIUX XPOMO-
coM a00 OKpeMHUX XPOMATHA MisK ToUipHi-
MU KJaiTuHamu. [ledki xpomocoMu MarTh
e i BTOPUHHY IMEPeTsiKKYy, Oe po3Ta-
II0BaHi reHu, AKi BiAIOBiatoTh 3a yTBO-
PeHHA ATeperb.

Maan. 18.2. 1. Domoepapia xpomocomu, I?o&ma 8 XpoMatTun MICTHTb IO MOJe-
spoGaena 3a donomozoro enexmpon- KyM JHE 3 moxiGHum HaGopom cmaixo-
Hozo mikpockona. 2. Cxema 0ydosu Boi inopmanii. ITix vac moxiny KJIi.TI/HfH

XPOMOCOMU XPOMATHUAU PO3XOTATHCA OO AOUipHIX

nneye XxpomMocomum Xpomatnagn




Tema 1. 3aranbHuii nnaH 6yaosuv kaituan. [osepxHesuii anapar. Sapo  $oSSsecads
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Mauan. 18.3. 'enemuuni kapmu xpomocom 0po3oQinu

KJITUH, a B IIepio MisK 1BOMA MOIiIaMM — YHCJIO XPOMATHI 3HOBY OIBOIOETh-
cd. Ile BinOyBaeThea 3aBasaku 3gaTHocTi mosekys [JTHK mo camomogBoeHHA.

Xpomocomu, sIK BaM BiJoMo, MicTATH renn — ninguku mojekyau [[THK, aki
MicTaTh 3aKomoBaHy iH(popmallio (zememuuHutl K00) IPo OYZOBY MOJEKYJI
6inka abo PHEK. [[inaHKy, AKY 3aiiMae IeBHUI I'eH Y XPOMOCOMi, Ha3MBaIOTh
noKycom (Bif jaT. iokyc — micie).

BusnaueHnHA BCixX JIOKYCiB y CKJIali XpOMOCOMU JIAJI0 3MOT'Y CTBOPUTH 2eHe-
MmuuHi Kapmu Xxpomocom opranismis pisumx Buzpis (man. 18.3). Ha mux kap-
Tax MOKa3aHUU IOPANOK PO3TAaIlyBaHHA i BigHOCHI BifcTaHi Mi)X reHaMm B
TeBHill XpoMocoMi.

Ana neskux opraHiamis (Hanpuknazn, Apo30piiv, KyKypyasu) yXe CTBOPEH|
MOBHI reHeTUYHI KapTu BCIX XPOMOCOM. [€HEeTUYHI KapTu BCix 23 XpOMOCOM J1t0AM -
o3Haku, csarae 30 000. [eHeTu4Hi KapTv Jal0Tb 3MOry AOCiAHUKAM 3MiHIOBaTU
crnaakoBy iHpopMaLito PIBHVX OpraHi3MiB: BUAANSTU OAHI reHu, BOY40BYyBaTH iHLLI,
3arno3unyeHi B 0cobuH cBoro abo iHwux Buais. Lum onikyeTbcss ocobimBa raay3b
6ionorii — reHHa, abo reHeTu4Ha, iHXxeHepis.

e Oco6nuBoCTi opraHizauii kapioTuny pisHux opraHiamie. KiiTunu KoxxHO-
ro BUAY TBapWH, POCJUH, rpubiB MatoTh neBHUH Habip xpomocoMm. CyKymHIiCTH
03HAK XPOMOCOMHOT0 Habopy (KiJIbKicTh XpoMocoM, iXHs popMa i po3mipu)
Ha3WBaIOTh Kapiomunom (BiJ rpem. kapion — Axpo ropixa i munoc — ¢opma)
(man. 18.4). KoskHOMY BUAY IpUTAMAHHUNA CBili oco0JuBUI KapioTwui.
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Maan. 18.4. Kapiomunu pidnux meapun: 1 — wyru; 2 — kypru; 3 — KiWKu,

4 — canamandpu
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Hampukiazn, y HecTaTeBUX KJIITHHAX MYXU-AP030(hiJu BChOTO 8 XPOMOCOM
(4 mapmn), goguau — 46 (23 mapu), y MOPCbKUX OTHOKJITUHHUX TBapUH —
pagmionsapii — go 1600.

ITocritinicTs KapioTumy 3abesmneuye icuyBanHa BuAiB. OcobauBuil Kapio-
TUII OCOOMH OJHOTO BUAY HAa€ iM 3MOTy ITapyBaTHCA MiK c000I0, 3aJIAIIIATH
JKUTTE3NATHUX HAIAAKIB i 3a3BUYall YHEMOMKJIUBIIIOE IXHE IapyBaHHS 3 0CO-
OMHaMMU iHIIUX BUAIB. SIKIIO K TaKke MapyBaHHs i BinOyBaeThCs, TO HAII[aAKU
abo B3araji He HapPOIKYIOThCs, a00 K BOHU HEKHUTTE3JATHI UM He3maTHI 10
PO3MHOKEHHHA.

XpomocoMHUH HAOIP Agpa MoXKe OyTH ralJIoifHNM, JUIJIOIZHUM a0o I10JIi-
niaoigHmM. Y 2annoidnomy (Bif rper. 2annooc — IOOGUHOKUU, nJa00C — Kpart-
HUil i eildoc — BUTIAL) Habopi (f10ro YMOBHO IIO3HAYAIOTH 1n) yci xpomocomu
BimpisuarooThCa ogHA Bif inmoi 3a 6ygoBoro. HaromicTs y dunnoidonomy (Bix
rper. dunJsooc — IOABiMHMY) Habopi (2n) KOKHA XPOMOCOMa Ma€ IapHY, ITOMTi-
OHY 3a po3MipaMu Ta 0COOJIUBOCTAMU OyIOBU; iX HABUBAIOTH 20 MONLOZIYHUMU
(Bigm rper. zomosozia — BigmoBiguicTs). BigmoBigHo XpomMocomu, AKi He HaJe-
JKaTh 0 IIeBHOI mapu, He TOMOJIOTIUHi OqHAa I0 OJHOI.

AKNI10 K KiTBKiCTh TOMOJIOTIUHUX XPOMOCOM IIEPEBUIIYE IBi, TO TaKi Xpo-
MOCOMHI HAOOpH HaJIe:KaTh J0 noAinaAoi0Hux (Big rper. nosic — YNCJAeHHNI):
TpumIoinHMH (3n), Terpanaoigauii (4n) Tomro.

¥ posminbHOCTaTEBUX TBAPUH i IBOJOMHUX POCJNH B 0COOMH ONHi€el 3i cTaTent
XPOMOCOMU OIHi€l 3 ITap PisHATHCA MisK c00010, TOi AK B 0COOMH iHIITOI — BOHU
noxibHi. Ile craTeBi xpomocoMu, AKi Ile HABUBAIOTH 2eMepPoOXpPoOMOCOMAMU
(Bim rpet. zemepoc — immwuii). XpomocoMu iHIIMX map, AKi momibHi y Bcix
0COOWH, HA3MBAIOTh HECTATEBUMMU, ab0 aymocomamu (Big rpem. aymoc — caMm).
Taxk, y xpoMmocoMHOMY Habopi KiHKu — ABi X-XpoMocoMU, a YOJOBiKa — ogHA
X-xpomocoma Ta ogHa Y -xpomocoma (Maji. 18.5). 3po3ymino, AKIITO0 ayToCcOMU
MalTh NoAiOHMIT HAOip reHiB, To B X- Ta Y-XpomMocoMax BiH pisHUii.

WAigy  mha
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Mauan. 18.5. Kapiomun ntodurnu (1ono8ika)




Tema 1. 3aranbHuii nnaH 6yaosuv kaituan. [osepxHesuii anapar. Sapo  $oSSsecads

¥V myx i ccaBIiB pisHi cTaTeBi xpo-

MOCOMH MAIOTh OCOGMHM dYOJIOBiuoi Cawvka Cawmeup
cTaTi, a OCh Yy METeJMNKiB, IJIa3yHiB i _ v

nraxis, HaBmaku, — KiHouol. Y med- ' 8

KHMX TBapUH OCOOMHU Pi3HUX cTaTei : /¥ )\ XX Xy

MaloTh Pi3HY KiJIBKiCTB XPOMOCOM.
Tak, caMmKu KOoHUKiB (Kjqac Komaxu)
MaloTh 2 cTaTeBi XPOMOCOMM, TOAL AK
cami — sumie ogHy (Maz. 18.6). cauh XY XX
Y anpax oxpeMux KJIITUH JUYU-
HOK IBOKPUJINX KOMaX, AeAKUX iHPY- e XX XO
30pifl Ta pocaWH (IIIeHUIA, TUOYyIa KOHUK
TOIII0) TPATLIIAIOTHCA XPOMOCOMU BeJIe-
TEHCHKUX PO3MipiB, AKi B cOTHI pasiB
MePEeBUIYIOTh PO3MipW 3BUYANHUX.
Ile BigOyBaeTbcA TOMY, IO B HUX
baraToxpaTHO 30iJbIlleHAa KiJIbKicTb Mauan. 18.6. Kapiomunu oco6un pisnux
mosneryn [IHK, inkonu B 1000 pasis, cmameil y nNesHUX epyn meapuh
III0 CJYT'y€ BUIOBOIO 03HAKOIO.

o 3MiHM KapioTuny Ta MOro Hacnigku. S3Ha4eHHs AOCNIIKEeHHS KapioTuny.
Kapiorun moke amiHioBaTHCh YHACTAiIAOK MyTalliii. MyTaHTHI 0ocOOMHU (MyTaH-
TH) YaCTO HE3JaTHi CXPeITyBaTUCA 3 TUMU, AKi Mal0OTh HOPMaJIbHUNM KapioTuir,
i sajmummaTu 1omounx Hamragkis. Kpim Toro, smMiHM XpoMOCOMHOTO HAGOPY
MOXKYTh CIPUUYMHATY PI3HOMAaHITHI 3aXBOPIOBaHHA. SIK IPUKJIaL MOKHA HaBEC-
T XBOpoOy (cuHapom) ayna. Mu Bike 3ramgyBaniu, IO JIOAWHA Mae 23 mapu
xpomocom. Ko:xHiN mmapi XpoMocoM IOCTiTHUKYN HANAJIW MEeBHUUN IIOPATKOBUMA
HOMeD, HaIIpUKJaa xpomocomu 1-i mapwu, 2-i mapu Tomto (maj. 18.5). dAkimo y
JoauHu XpomocoM 21-1 mapu ctae Tpu (3aMiCTh IBOX), Y Hel IIPOABIIAETHCA XBO-
poba [layHa. ¥ xBopux Ha cuuapoM JlayHa IOPYIIYyeETHCA PO3yMOBUHM PO3BUTOK,
TPUBAJIICTH JKUTTA y HUX HeBeJauKa (3a3Buuait He O6inbine 30 pokiB), posmipu
TOJIOBY 3MEHIIIeHi, 00/ Inuus IIJIacKe, po3pis oueil kocuii Too. Hespakarouu Ha
i Bagu, Taki OiTH BiApisHAOTHCA HOOpO3WUIMBICTIO i cayxHaAHicTio. IlosaBa
TPEThOI XPOMOCOMH Y 8- Iapi Tek MPU3BOAUTH 0 MOPYIIEeHb, OJHAK HE TAKUX
3HauHUX (KOCOOKiCcThb, BKOPOUEHi Iajblli, 30iJbIlleHi po3Mipu ByX, HOca,
He3HauHa po3yMoBa BificTaicTh Ta iH.). Tpamagorbeda MyTallii, KoIu KiJIbKicThb
XPOMOCOM He 30iJILIITYEThCA, a HAaBIIAKW, 3MEHIITYEThCA. ¥ JIOAUHU 3apPOIKMU,
10 MalOTh XPOMOCOMHUI Habip 44 ayTocoMu Ta JuIie OZHY X-XPOMOCOMY
(BaMicTh JBOX), POBBUBAIOTHCA B JKiHOUMII OPraHi3M 31 3HAUHUMU HOPYIIIEHHS -
MU OyZOBU Ta KUTTEBUX (PYHKIIiH (YKOpOUeHA ITUA 3 KPUJIOTIOAiOHOIO 3TOPT-
KOIO IIKipu, MOPYIIIeHHa (pOpMyBaHHA KiCTOK, KPOBOHOCHOI CHCTEMM, CTaTeBi
3aJ103u He po3BuHeHi). OTiKe, CTYIIiHb Ta XapaKTep MMOPYIIEHb 3ajieKaTh Bif
TOTO, B AKil came mapi BigOyaucsa sMiHM KiJIBKOCTI XpOMOCOM.

Taxum umHOM, TOCIIiAKEeHHA KapioTUITy JIIOAUHU MAa€ BasKJINBe 3HAUCHHS
IJA OiarHOCTUKHU ii cnaJKOBUX 3aXBOPIOBaHb. 3OKpeMa, BOHU JAIOTh 3MOTY
niarHocTyBaTu 0araTo CIaJKOBUX 3aXBOPIOBaHb HABITh Ha PAaHHIX eTamax pos-
BUTKY (XBopoOy JlayHa Ta iHImi). By1oBy KapioTumy 3aCTOCOBYIOTH ¥ CCTEMa-
TUIIi OPTaHi3MiB AJ1d posmisHaBaHHA 0JIM3bKUX 3a OyA0BOIO BUAIB (TaK 3BAHUX
BUAiB-ABitiHUKiB). Ile moB’sA3aHe 3 TUM, 1110 B OJU3BKUX BUAIB XPOMOCOMHI
Ha0opu 3aBXKAU BiApPisHAIOTHLCA abo 3a KiJIbKiCcTIO XpoMocoM, abo 3a 0co0.JIu-

noanHa
aposodina

ONNOIOHNIA ranaoigHnin
(2n) (1n)
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BOCTAMM IXHBOI OymoBuU. 3a iHIMIUMU
CTPYKTYPHUMHU O3HAKaMu BUIU-
IBIMHUKMN PO3PIBHUTU IysKe BaKKO
a0o B3araJji HEMOKJIMBO.

Tak, pgBa O6/M3bKi BUAN XOM’SIKIB
(knTaviceknii | gaypcbkuii) Ayxe nogioHi
3a OyAoBOK | BiAPI3HAITHCS AvLIe 3a
Habopom xpomocom (BigrnosiaHo 22 i 20 y
auvnnoigHomy Habopi)(man. 18.7). Bunas-

Maun. 18.7. Kumaticvruil (1) KV BUAIB-ABIHVKIB BinOMi cepen Komax,
i daypcoruil (2) xom’ auku 3@MHOBOAHMX, M1a3yHIB TOLLO.

Kpim Toro, BuBueHHs KapioTumy Jae 3MOr'y BCTAHOBJIIOBATHU CTYIiHb iCTO-
pUYHOI cmopigHeHOCTI MiK opraHismMamu. AmKe UMM MOAiOHINTI KapioTumu
IBOX BUIIB, TUM IIi OPTaHidMU OJIMKYi 3a TOXOAKEHHIM.

Koportko
npo
rosioBHe
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Knto4voBi Tepminm Ta nousTrs. Xpomamuodu, kapiomun, aymocomu, zeme-
poxpomocomu.

Koxma xpomocoMa CKJIATAETHCSI 3 ABOX XPOMATHI, SAKi CIIOTYUeHI MixK
co00I0 B JiIAHIII MepPBUHHOI mepeTs:KKu. I1ig yac mominy KIiTUHHN 10
KiHeToxopa IPUENHYIOTHCA HUTKY BepeTeHa MOJiy.

Kaituam KoXHOTO BUAY eyKapioTiB MaroTh CBili ocoOMmBUIT HAOIp
XPOMOCOM — KapioTuIl.

Xpomocomu, mogi0HI 3a Oym0BOIO i HAOOPOM I'eHiB, HA3MBAIOTh I'OMO-
JIOTiYHUMU, a Ti, 10 BiAPisHAIOTHCA 3a IIUMU MOKa3HUKaMU, — HETo-
MOJIOTiYHUMU. BUHATOK CTAHOBJATH JIUIIIE CTATEBi XPOMOCOMM, AKi
y IpeACcTaBHUKIB OfHiel 3i cTaTeil KOMKHOIO BUIY PO3PiBHAITHCA 3a
posmipamu i oco6auBocTAMY GYAOBH. 1X HABUBAIOTH TeTEPOXPOMOCO-
MaMu, Ha BiAMiHYy BijJ HecTaTeBUX — ayTOCOM.

Kapiorun moske 3miHIOBaTuch yHacaimoxk myrarini. MyranTHi oco-
OuHU (MyTaHTH) YacTO He3MaTHI CXpelryBaTUCA 3 OCOOMHAMMU, AKi
MaloTh HOPpMaJbHUN KapioTHUII, i 3aJIMINATH ILJIOAIOUYNX HAIagKiB.
HociimkeHHA KapioTUIy JIOAMHN Ma€ Ba)KJIVBE 3HAUEHHA /I Jiar-
HOCTHUKH ii cIaJKOBUX 3aXBOPIOBaHb. Taki MOCTiIKeHHS Tal0Th MOMK-
JIUBIiCTH BUABUTH 0AaraTo CIaJKOBUX 3aXBOPIOBAaHb Ha PaHHIX eTamax
eMOpioHaJIBLHOTO PO3BUTKY (XBOopoOy IlayHa Ta iH.).

BuBuennsa xkapioTuily Mae BasKJINMBe 3HAUEHHS B CHUCTEMATHII OJIs
posmisHaBaHHA 0JM3bKUX 3a OY/0BOIO BUAIB (BUIiB-ABiiHUKIB).

1. o Take kapiotnn? Yvum BiH xapaktepu3dyetbcs? 2. Ski 6ynosa i
¢yHkuii xpomocom? 3. LLlo Take cTarteBi i HecTateBi xpomocomu? 4. Ski

3anuTtaHHa anag  XPOMOCOMU Ha3uWBaKThb FOMOJIOMIYHHUMN? 5. Ske 3Ha4YeHHs Mae
CaMOKOHTPOJIIO  AOCIIKEHHSI XPOMOCOMHOI0 HabopPy SApa I AVHN Ta IHLLIVX OPraHisMiB?

6. Yum BiApi3HSOTLCSI HOCIT CNaakoBOro Marepiasy rpokapioTiB Ta eyka-
pioTiB?

Momipkyinte. Yomy came ichysanns eudie 3anexcumdv 6i0 cmabilbHocmi ma cne-

yupivnocmi ixuix kapiomunis?




Tema 1. 3aranbHuii nnaH 6yaosuv kaituan. [osepxHesuii anapar. Sapo  $oSSsecads
JIABOPATOPHUN NMPAKTUKYM
NABOPATOPHA POBOTA Ne 3 !
BYIOBA KJIITHUH ITPOKAPIOTIB TA EYKAPIOTIB

MeTa: susuumu oco6augocmi 6y008u KAimuH npoKapiomie i eyxapiomis; HAGYUMUCS
po3nisnasamu HA cXemax, NOCMILHUX MIKDPONpenapamax, mikpogomozpa@iax
NPOKAPIOMUYHL Ma eYKAPIOMUYHL KAIMURU.

OGnapgHaHHe | maTepianu: mikpockonu, npedmemui i HAKPUBHI CKeJbUs, NiHYemu,
CKAAHI [ Oepe8’aHi naiuyKu, npenapysaibii 20LKU; nocmiilHi Mikponpenapamu 6ak-
mepiil, enimenito pomo6oi NOPOHCHUHU, WLKIPDKU yubyLi, 2ihie zpuba myKopa,; esexm-
POHHO-MiKpOCKONiuHi pomozpadii kaimun 6axmepiil, mM6apUH, pOCIUH i 2pubis.

Xip po6otn

1. ITligroryi#iTe MiKpPOCKOII O pOoOOTH.

2. IIlpu masnomy 306inbIlIeHHI MiKpOCKOIIa Ha TOCTiHMX MiKpompemapaTrax
3HAUIITH KJIITUHY OaKTepiii, rpubiB, POCAUH, TBAPUH.

3. 3a BificyTHOCTI MOCTiHHNX MiKpompernapaTiB BUTOTOBTe TUMYaCOBi:

a) CTepPUJIi30BaHOIO CKJISHOIO 400 JepeB’ AHOIO MAJINUYKOIO 3HIMITh 3 TOBEPXHi
3y0iB HAJIIT HABKOJIO SICEH, IIEPEeHECiTh 10ro Ha IpeaMeTHe CKJIO i HaKkpuiiTe
HaKPUBHUM CKeJbIIEM;

0) BUTOTOBTE IpeIapaT emiTesifo POTOBOI HOPOKHUHU B KPAIJIUHI CJAUHU,
I YOTO IMIPOBEAiTh CKJAHOIO ITaJNYKOIO II0 BHYTPIIIHI} TOBEePXHi IIOKH,
ImepeHeciTh Ma3oK Ha IIPeIMeTHE CKJIO;

B) BUTOTOBTE IIpemapaTr IIKipKu M’sScHUCTOl JycKH IubyJIi, JJs Yoro Ie-
peHeciTh MIKipKy Ha IIpeIMeTHE CKJO y KpaIJIMHy BOAU Ta HaAKPUITE
HAKPUBHUM CKEJIbIIEM;

r) 30epiTh 3i mmaTKa xJ1i0a ab0 0BOUiB I[BijIb 0iJIOr0 KOJIBLOPY — IPUOHUIIO
MyKoOpa; po3MicTiTh ii Ha mpeagMeTHOMY CKJI Ta HaKpUNTEe HAKPUBHUM
CKeJIbIIEM.

4. PosryiAHbTE IIPU BEJIUKOMY 30iJbIIIeHHI MiKpoCKoma KJIiTuHU GaKTepii,
rpubiB, pocauH i TBapuH. IlopiBHANTEe 0c00IMBOCTI IXHLOI OYIOBHU.

5. Po3guBiThbCA eJeKTPOHHO-MiIKPOCKOIIiuHi (oTorpadii KaiTuH OGaKTepiii,
rpubiB, pocJvH i TBAPUH. SHAUAITH KJIITUHHY CTiHKY, IIJIa3MaTUUYHY MeMO-
paHy, Sapo, eHAOILIasMaTUUYHY CiTKYy, KOMILIeKC ['ogbmKi, MiTOXOHIPII,
ILJIACTUIM, BAKYOJIi.

6. 3pobiTh BUCHOBKIU.

JIABOPATOPHA POBOTA Ne 4

CIIOCTEPESKREHHSA ABHUII ITJTASMOJII3Y
TA AEIIJIASMOJIISY B RJIITHMHAX POCJIHNH

(BUKOHYIOTh YVUHi aKaJeMiuHOro piBHA HaBUAHH)

MeTa: cnocmepicamu pyx yumonnazmu 6 KJAIMUHAX POCAUH; Oocaidumu seuwa
naa3moni3y i 0enaas3monisy.

OGnapHaHHe | MaTepianu: ceim.nosi Mikpockonu, npedmemui i HAKPUBHI CKeLbUs,
niHyemu, npenapyearvhi 201K, Yilempysanrvruil nanip, ducmuavosarna 600a, 9 %o-ii
800HUlL PO3UUH XA0pUdY HAMPIiI0, M ACUCMA LYCKA YUOYLL 60 JUCTOK esodel.
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Xig po6otun

1. ITigroryiiTe MiKpPOCKOII 7O POoOOTH.
2. BuroroBTe TUMYacoBUI MiKpoIpenapar KUBUX KJIITUH IMIKipKU COKOBUTOL

JYCKU ITUOYJIUHU abo JIMCTKAa eyiofei, MOMIiCTiTh iX y KpalJuHY BOAW Ha
npeaMeTHe CKJIO i HaKPUNTe HaKPUBHUM CKeJIbIIeM.

3. PosriiAHbTe TpemapaTr MpuU MaJioMy 30iJbIlIeHHiI MiKpocKoma, BUOEpiTh

TIMIAHKY i3 sKuBUMU KJaiTuHaMmu. [Ipu BesmKoMy 36iJbIIIeHHI MiKpocKoIa
IPOCTEsKTE 3a PYXOM IIMTOIIJIa3MH i XJIOPOILIacTiB (3a HeoOximHocTi mimi-
rpifite mpemapar mo +38...40 °C, BBogsYM IIiJT HAKPUBHE CKJIO TEILIY BOAY).

4. 3aMiHiTEL BOAY IIiJi HAKPUBHUM CKeJIbIEM PO3UYMHOM XJOPUAY HaTpiio: 3

OOHOTO OOKY CKeJbIlA BBEJITh PO3UMH XJOPUAY HATpito, a 3 immoro (xmisa
BUJAJIEHHS BOJAM 3-TijJf HAKPUBHOTO CKEJIbIA) IMIPUKJIALITh PiabTPyBab-
Huil nanip. IIpocre:xkTe 3a ABUINEM IIJIa3MOJIi3y — BiAIIapyBaHHAM ITUTO-
IJIa3MU BiJ KIiTUHHOI CTiHKH.

5. Ilicisa 3aBepIllieHHA NOPOIlECY IIJIa3MOJIi3y 3aMiHITH PO3UYMH XJOPUAY

HATPiIO OiJf HAKPUBHUM CKeJIbIleM Ha AUCTUJIbOBAaHY BOAy. Ilis 1poro 3
OHOTO 60Ky HaKPUBHOTO CKEJbIlSI BBEIiTh JUCTUILOBAHY BOAY, a 3 iHIIIO-
ro, 11100 BUJAJUTU POSUYMH XJOPHUAY HATPiio, IPUKIALITE GiJIbTPyBaIb-
Huit maaip. IIpocTexkTe 3a IBUINEM AeIJIa3MOJi3y — BifHOBIEHHAM 00’ €My
IUTOIIA3MH.

6. 3pobiTh BUCHOBKH.

JIABOPATOPHA POBOTA Ne 5
MIKPOCKOIITYHA TA YJbTPAMIKPOCROIIIYHA BYJOBA AJPA

(BUKOHYIOTH YUHi aKaJeMiuHOT0 PiBHA HaBUaHHS)

Merta: osrailomumucsa 3 ocobrusocmamu 6y0osu 20pa; HABUUMUCS PO3NI3ZHABAMU HA

cxemax, NOCMIHUX MiKponpenapamax, Mikpogomozpaisx cmpyxmypu soep.

OGnagHaHHA, MaTepiann Ta 00’€KTU [OCNIOXEHHNA: Mikpockonu, npedmemui i

HAKDUBHI CKeNbys, NPenapyeavti 20lKU, NiHYyemu, QilbmpyeaivHuil nanip; eJo-
Oes, nocmiiini Mikponpenapamu AlyeKLimunU.

Xip, po6oTtn

1. IIpz masomy 30iJbIIIeHHI MiKpPOCKOIIa PO3TJIAHbTE IMOCTIMHUN MiKpoIIpe-

mapaT AUMeKJITUHHI.

2. 3HanAiTH HA ITpemapaTi BeJUKi KyJIACTi
AUNMEKJITUHU, OTOYeHi ApidHmMMU GOoJi-
KYJAPHUMH KJIITUHAMH, 1110 MAIOTh BUIOB-
JKeHi Axpa, 3abapBiieHi B CHHBO-(iaIKo-
BUII KOJip.

3. 3BepHiTH yBary Ha IUTOILJIA3My
AUTEKJIITUHYU, 3a0apBJeHY B POKeBUIl
KOJIip.

4. 3HaWOiTH BEJIUKeE AIpP0, PO3TAIllOBaHe B
IEeHTPi KJIiTHHU.

5. 3BepHiITH yBary Ha YHWCJIEHHI SAmepIis
PisHOro po3Mipy BcepenuHi Aapa, 3adaps-
JIeH1 B TeMHO-(iaIKOBUM KOJIip.
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6. SamaioliTe AUNEKIITUHY Kabu, 3a3HAUUBIIN HA MAJIOHKY iI 000JIOHKY,
IUTOILIA3MY, AP0, AAEPILd.

7. PosriiaHbTE eJIeKTPOHHO-MiKpocKoIiuui (gororpagii aapa Ta 3HAUAITH
OKpeMi meraJi OymoBu.

8. 3po0iTh BUCHOBKMU.

TECT HA 3ARPIIIJIEHHA 3HAHDb

I. BUBEPITb I3 3ATPOINOHOBAHVIX BIAMNOBIAEN NMPABUJIbHY
. 3a3HauTe CMNoNyKU, 3 SKUX NepeBa)XHO CKIa[a€ETbCs naasMmaTuyHa memOpaHa:
a) 6inku i Byrnesoaw; 6) Byrnesoau i niniaw; B) Oinkv i ninigu; r) ainiav i MiHepasabHi
coJli.
2. BkaxiTb opraHiaMmu, KniTUHN SIKUX 3A4aTHI A0 darounTosy: a) 6akrepii; 6) rpubu;
B) POCJIMHW; ') TBAPUHM.
3. HasBiTb opraHiamu, oo cknagy KniTUHHOI 000JIOHKM AKMX BXOOUTb rMikoKanikc:
a) 6baktepii; 6) rpnbu; B) POCINHU; I') TBAPUHMU.
4. 3asHauTe CNnoJsyku, 3 IKUX NepeBaXkHO CKJ1afalTbC XPOMOCOMMW: a) 6iiku i ninigu;
6) 6inku i JHK; B) 6inkn i PHK; r) ninign i PHK.
5. Ha3BiTb npi3BuLLEe B4EHOr0, IKUii 3anpoBaguB TePMIH «kniTuHa»: a) P. [yk; 6) T. LLIBaHH;
B) M. LLnevineH; r) P. Bipxos.
6. YkaxiTb, 9K We Ha3nBalOTb CTaTEeBi XPOMOCOMMW: a) r10JIiTeHHI; 6) HEroMOJIOri4HI;
B) ayTOCOMMU; I') reTeEPOXPOMOCOMMU.

Il. BUBEPITH 13 3AMNPOMNOHOBAHWX BIAMNOBIAEN [1BI TPABWJIbHI
. HasBiTb opraHiamum, B KniTMHaxX SKUX € BereTaTUBHI N reHepaTUBHI sapa: a) apix-
JKi; 6) ynoTpuke; B) popamiHicpepu; r) iHgy30pii.

2. Ha3sBiTb KNiTUHU, 9Ki HE MalOTb S4ep: a) epuUTpoLnTY BiIbLLOCTI ccaBLiB; 6) KIiTUHMN
enitenito; B) nevkounTu; r) ToOMOOLMTY CcaBLiB.

3. HasBiTb opraHiaMu, KniTUHU AKX He MaloTb A4ep: a) uiaHobakTepii; 6) neHiuwn;
B) MYKOP; I') KMLLKOBA Nasanyka.

4. Ha3BiTb CTPYKTYpU, AIKi TpannsaioTbCA BCepeauHi aapa: a) cyboanHuli pubocom;
6) HUTKM XPOMaTUHy; B) N1acTuaa, ) MiToxoHapii.

5. Ha3BiTb MexaHi3MM MacUBHOro TPaHCMOPTY PEYOBUH Y KAITUHY: a) aAndya3is;
6) 3MiHa nMpocTopoBOI CTPYKTypU BGINKiB, sKi MPOXOAsIT Yepe3 MeMOpaHy; B) KasieBo-
HaTpieBUyi HAcCocC; I) paroumTos.

6. Ha3BiTb BlacTUBOCTI NJ1Ia3aMaTU4HOT MeMOpaHn: a) HarniBrpPoOHUKHICTb; 6) 3AaTHICTb
/10 CAMOOHOBJIEHHSI; B) XXOPCTKICTb; I') 3aTHICTb CUHTE3YBaTW B1aCHI BiIKu.

7. bo cxnapy nigMeMOpaHHOro KoMMeKcy KniTuHu iHdy3opii BXoauTb: a) rkiikoka-
sike; 6) nenikyna; B) KIiTMHHA CTIHKa; I') UMTOCKESIET.

Ill. BABAAHHSA HA BCTAHOBJIEHHS BIAMNOBIAHOCTI
. BuaHauTe npuHanexHiCTb XpOMOCOM A0 TUX YU iHLLUUX TUNIB:

Tvnn XxpoMocom Hazsu xpomocom
A TMopai6Hi 3a po3mipamun Ta 6y00BOO 1 TeTepoxpomocomm
B Bigpi3HsaoTbcs 3a po3mMipamn Ta 6yooBOO 2 Aytocomu
B Craresi 3 MoniteHHi
" Hecrtaresi 4 ToMONOoriyHi
5 HeromonoriyHi

-@ 111



EEBouEERPoel Pozpin |l

2. Bu3HauTe BiAnoOBiAHICTb OpraHen i CTPyKTyp KJAiTUHM rpynamM opraHiamiB, y sKux

BOHU TPaANNAOTbCSA:

pynu opraHiamis

OpraHenu Ta CTPyKTypu

A EputpouunTu 6inblIOCTi ccaBuiB
B LiaHo6akTepii

B KniTuH® WKipkn pocanH

[ KnitnHu iHdy3opin

1 9apa He ondepeHuiloiTbCS Ha BEreTaTuBHI
Ta reHepaTuBHiI

2 BigcyTHicTb sapa B [O3PiNvX KNiTMHax

3 Hykneoip,

112

4 ¢ppa BeretaTuBHI Ta rEHEPATUBHI
5 CurtonopfibHi nnacTuHKM

3. YcTaHOoBITb BiANOBigHICTL MiX NPi3BMLLAMMU YyYE€HUX Ta TXHIM BHECKOM Y PO3BUTOK

LMTONOrII:

Mpi3BuLLA y4EHUX BHecok y po3BUTOK LUTOMOTii

P. T'yk 1 Biakpus sBuLLe dparoumTosy

A. BaH JleBeHryk 2 BigkpuB aBuLLE NIHOUUTO3Y

T. LLIBaHH 3 3anponoHyBaB TEPMiH «KNiTUHa»

|. Me4yHuKoB 4 BinkpuvB i onvncas KNiTUHM 6akTepin
5 3aknaB 0CHOBU KNITUHHOI Teopii

A
B
B
r

V. BAMMUTAHHS 3 BIAKPUTORO BIAMOBIAAKO
. Sk BiACyTHICTb siApa Bri/MBaE Ha BAaCTUBOCTI KJiTuHM? BianoBiab 06rpyHTyiTe.

2. Yam MoOXHa MOSICHUTY, WO AesKi eykapioTuyHi kaiTuHu no3basneHi sapa? Hasenitb

ripuksann Takmx KJITUH.

3. Slke 3Ha4YeHHs Mae BUBYEHHSI KapioTwriB opradiamis as18 cuctematuku? Bianosigb

OOrpyHTYMTE.

4. Lll]o cninbHOro 1a BiAMIHHOIO € MiX CraakoBMM MaTepiaioM KiTUH MpoKapioTiB Ta eyka-

pioTiB?

5. lljo cninbHOro 1a BiAMIHHOIO € MiX rpoLecamu niHounuTosy 1a garoumntoldy? KnitnHu

SKUX OPraHi3miB MOXYTb 34iMICHIOBATH Lii npouecun?

6. Skuii 3B’930K ICHYE MiX HaAXOMAXEHHSM BOAW B KJITUHY Ta MiATPUMAHHSM ii popmmn?

BinnoBiab 06rpyHTyiiTe.

7. Lo cninbHoro v BiaMIHHOro B 6yA0Bi Ta XiMiYHOMY CKaZi MoBEePXHEeBOro anapary KiaiTuH

POC/INH i rpnbiB?




Tema 2. Uutonnasma knitnH SeodSssecais

TEMA 2. UUTOMJIASMA KNITUH

e OyaoBa i QyHKUIT LMTONIa3Mu;

e OynoBa 1a QyHKUII OAHOMEeMOPaHHUX | ABOMeMOpPaHHUX
opraHesn;

e riroTe3y NMOXOAXEHHST eyKapiOTUYHUX KJIITUH Ta OKPEeMUX
IXHiX opraHen;

® 3HAYEHHS ABOMEMOPAHHUX OPraHes y CUHTE3i PeyYOBUH
i mepeTBOpeHHi eHeprii B KJiTWHI, 3abe3ne4YeHHi no3a-
S4epHOoI crnaagkoBOCTiI.

1 IIATOIIJIA3MA.
e KJITHHHI BKJIIOUYEHHS

, Mpurapaiite: aki OCHOBHI KOMNOHeHMU KAIMUHK eyKkapiomis eam gidomi? Axe aeuue
Ha3ueaoms yumosom? Jaiime 6U3HALEHHA NOHATNMAMN «30]b» | «2eJb».

Sk BaM BioMO, BHYTPIITHIN BMiCT KJIITMHY, 38 BUHATKOM AIpa, HA3UBAIOTh
IIATOILIAZMOIO. 11 OCHOBOIO € HEOXHOPIAHMIT KOOI JHUI POSUMH — IIITO30Ih, 200
riasomiasma, B TKOMY PO3MIiIlleH] pi3HOMAaHITHI opraHe i, BKJIOUEHHS Ta IIU-
TockeJieT. [{luTonasma AK BHYTPiIITHE cepeIOBUIIE KJIITUHY XapaKTePU3y€EThC
BiZTHOCHOIO CTaJIiCTIO OYIOBHM TA BJIACTHUBOCTEM.

e Uuto3onb i oro ¢dyHkuii. IJumosons (Bix rpern. kumoc — KJIiTKa Ta HiM.
30J1b — KOJIOIJHUI PO3UMH), a00 zianonaadma (Big rpell. ziaioc — CKJIO Ta NAA3MA —
BUJIiTLIIeHe, c()OPMOBAaHE), — YACTUHA IIUTOILIa3MU, II[0 CTAHOBUTEL CO00I0 Oe30apB-
HUU BOAHUIM PO3UNH OPTraHIYHMX 1 HEOPTraHIYHNX PEUOBMUH. 3 OPTaHiUHUX CIOJIYK
Yy IIUTO30JIi € O1JIKM, aMiHOKMCJIOTH, MOHO-, OJIiT'0- Ta IIoJIicaxapuan, JIimiau, pisHi
tunu PHK Tomo, a 3 Heopraniuamx — KaTioHn MeTaiB (3oxpema, Ca2t, K'), amionn
KapbouaTHol Ta opTodocdaruoi Kucor, Cl™ Ta iH. ¥V 1uT0o301i MK CTPYKTYpaMu
IIUTOCKEJIeTa PO3TAIIIOBAHI PiSHOMAHITHI opraHesu Ta KJIITHHHI BKJIIOUEHHS.

ITuTozoab MosKe IepebyBaTu B pigkomy (30/16) abo ApariaucTomy (zejiv) cTa-
Hax. Tak, y KJIITUHAX TBapPWH 30BHIITHIN IIap ITUTOILIa3MU (eKMONia3Ma), pos-
TaITOBAaHUH ITi [T I1JIa3MaTUYHOIO MeMOPAaHOI0, IPo30opuii i niissHuit. HaTomicTs il
BHYTPIITHI# m1ap (endon.ia3ma) MeHIIol ryCTUHY, MiCTUTD pisHOMAaHITHI oprane-
au i BRroueHHA. i gBa mapu MOMKYTB IIEPEXOINTY OOUH B iHIITUH, 1110 CIIOCTEPi-
raloTh, HAITPUKJIAM, B aMe0 ITi/T yac yTBOPEHHA HEeCIIPaBXKHiX HisKOK (Mast. 19.1).
TakuM YMHOM, Iepexia IUTO30JII0 3 OAHOr0 CTAHY B iHIINI 3a0e3meuye aMe0oi -
HU PyX KJITWH, a TAKOK IIPOIECH eHI0- Ta eKk3o1uTody. Ilpuragaiire: endoyu-
mo3 — NOZAUHAHHS KAIMUHAMU MEepoux YaCMOoK i PO3UUHIB CNOLYK; eK30UUmo3 —
ue 8UBe0eHHA 3 KIIMUHU NeBHUX peyosuH (HaIPUKJIa ], TOPMOHIB a00 (DepMeHTiB).
®@izuyHMIl CTaH IWUTO30JII0 BIJIMBAE HA MIBUAKICTL Iepediry OioximMiuHmx
IpPOIeciB: UMM BiH I'yCTiIIIMH, TUM MOBiIbHIilIIEe BigOyBaroThecAd XiMiuHi peakririi.
BakBUM MOKa3sHMKOM IIBOT'O CTAHY € KOHIIEHTPAIlis B ITUT030.Ii fioHiB I'impo-
reny (pH), Big aAKoi, 30KpemMa, 3aJIe3KUTh AKTUBHICTH ITEBHUX (DEPMEHTIB.
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Maan. 19.1. Cxemamuuna 0ydosa kaimunu ameou: 1 — wap ekmonaasmu; 2 — wap
endonaazmu; 3 — mpaeri axyoni; 4 — a0po; 5 — ckopomauea eaxkyors; 6 — nceedono-
Oia (cmpinKu HA MANLIOHKY 6KA3YIOMb HANPAMOK PYXY YUMONIAZMU )

Bryrpiize cepemnoBuilie KJIITHHE 00’ €JHYE B €AUHY (DYHKIIIOHAJIBHY CUCTE-
My BCi KJITWHHI CTPYKTypu, 3abe3leuyioun iXHIO B3aEMOJif0. ¥ ITMTO30JIi
BimOyBalOTLCA TPAHCIIOPT i YacTHHA IIPOIECciB OOMiHY peuoBHH (HaOpUKJIA,
TIOCJIi IOBHI peakIlii 6e3KMCHEBOT'O PO3IIENJIEHH TVIFOK03U — TUIIK0JIi3y), CHHTE3
0inKiB, HEOOXIMHMX AJIsI TOOYNOBH OpraHeJI i MiATPUMaHHA KUTTEA1ATbHOCTI.

ITuTos0sb IepedyBae B mocTrifiHoMy pyci. Bu Mmoskere camocTiiizno crocTepi-
raTu 3a UM SIBUIIIEM, VBiBIIIN [0 »KUBOI KJIITUHU 3a0apBJIeH] CIIOJIYKH i uac
BUKOHAHHJ JtabopaTopHOoi podoTu Ne 8.

e KniTuHHi BKkNOYEeHHs, Ha BigMiHy Bij opraHes, € HEIOCTIHHUMHU KOM-
TMIOHEHTaMU KJIiTuHU. BOHM MOMKYTDH 3’ABIATUCA Ta 3HUKATU B TIPOIIEC JKUTTE-
OigaBHOCTI KJIiTHMHMN. 3a3BUUail Ie 3amacHi peuoBuHU. KIIITUHHI BKJIIOUeHHSA
MiCTATBCA B IUTOIJIA3Mi ab60 BaKyOJIsSX POCAUHHUX KJITHUH y PO3UMHEHOMY
(kpamauHM) abo TBepAOMY (KpPUCTaJiM, BOJIOKOHIIA, 3€pHa TOIO0) CTaHaX
(mas. 19.2). HanpukJjag, KpoXMaJb, HAKOIUUYYIOUNCh y 0e30apBHUX IIJIACTHU-
max (JeiKoImjacTax), 3periTo PO3pHUBA€E iX i MOTpamse B IIUTOILIA3MY, e
30epiraeTbcsa y BUIVISAL 3epeH. Y KJIITHHAX POCIUH TAKOMK MOMXYTh HAKOIIUUY-
BaTucsA 0iJIKOBi rpanyu abo piaKi skupu (HacinuA apaxicy Ta in.). ¥ KiaiTuHax
rpubiB, TBAPUH i JIOAWHU 3a1aCAETHC MOJicaxapu/ IIiKoreH (y BUTVIAL 3epeH
a00 BOJIOKOHEIIb), Pi3Hi Jimiguy i 61/IKY (HaOpUKJIaL, «>KOBTOK» SAUIEKJIITHH).

Y nuromaasMi MOMKYTH HAKOINYYBATUCH 1 HEPOSUMHHI IPOAYKTH OOMiHY:
COJIi CEUOBO1 KUCJIOTH, KPUCTAJIU IIIaBJIEBOOIITOBOTO KaJIBbITifo (Y IIaBJIIO, OEro-
HiiTa in.). Ilig giero hepmMeHTIB GiABITICTE KJIITHHHUX BKJIIOUEHD PO3MIATAETHC
Ha CIOJIYKH, K1 3a/Ty4aloThCA 0 IIPOIlecy OOMiHy peuoBUH. BOHI MOKYTH BU-
KOPHCTOBYBATHUCA KJIITHHOIO B IIPOIECi POCTY, POCIMHAMY — MiJ| Yac IBiTiHHA,
IO3piBaHHSA IIJIOAiB TOIIIO.

YV meaKuUX ONHOKJITMHHHUX TBapUH € O0CO0JMBI BHYTPIIIHBOKJITHHHI
CTPYKTYPH, AKi BUKOHYIOTh OHNOPHY (PYHKIIifO. IK i BKJIIOUEHH:A, Ile KOH-
CTPYKILil meBHOI hopMU, po3TaIllOBaHI B riayionasmi i He oOmekeHi memOpa-
mamu. Hanpuriaaz, y riasonyiasmi napasuTUYHUX OJHOKJIITUHHUX TBAPUH —
AAMONIT — € OTIOPHUM CTPUIKEHD, AKUIU CKJIAJAETHCA 3 OPTAaHIUYHOI PEUOBUHU
(maz. 19.3). Panimre mu 3ragyBaJiu, 110 B MOPCHKUX OJHOKJITUHHUX TBAPUH —
pamionApii — KamcyJia 3 OpPraHiuHOI PEYOBMHM IOAiJA€ ITUTOILJIA3My HAa
30BHIIMHIO i BHYTPIIIIHIO YaCTWHU, BJACTUBOCTI SAKHX OEIN0 pPO3PisHA-
oThcsad. KpiMm Toro, 1i TBapwHM MAalOTh BHYTPIITHBOKJIITUHHUN CKeJIeT
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Mauan. 19.2. Kaimunhi 6kaouenns: 1 — 3epua kpoxma-

A0 3 KaAlmuHn O0yavb kapmonai; 2 — kKpucmaau

u,a81e8004mo8020 Kalilo 8 KaimuHnax 6ezouil; 3 — 6ia- Maun. 19.3. Kaimuna namo-
K08i 6KJWUEeHHA 6 KJAIMUHI 3epHI6KU NWeHUUi; 2ii: 1 — onopHUll cmpuicersb;
4 — KpanauHu Hupy 6 KAimuri in@ysopii-my@envru 2 — adpa; 3 — Oweymuru

XUMepHOTOo BUTIAAY (y BUIIAL AipyuacTUX KYJb, BKJIAJeHUX OAHA B iHIIY,
KOPOH TOII[0), AKMUH CKJIamaeTbea 3 Si0, abo SrS0O,.

Kntoyosi tepmiHn ta noHatta. Lflumo3ons, abo zianonnazma, KAIMUHHI
BKLIOYEeHH .

BryTpimHuii BMicT KJIiTUHM, 3a BUHATKOM sSApa, HA3WBAIOTL ITHU-
TOILIA3MOIO. II OCHOBOIO € HEOZHOPiLHWI KOJOINHUI pPO3YUH —
IUTO30JIb, 400 Tiasonaasma.

ITuTo30s16 — IpO30PUHA PO3UYMH OPraHIYHMUX i HEOPTAHIUHUX PEUo-
BUH. ¥ HHOMY PO3TAIIIOBaHI pi3sHOMAaHiITHI opranenu, AKi B3aeMo-
IiI0THh MisK c000I0, a TAKOK KJIITUHHI BKJIIIOUEHHS.

ITuTozo0sb MOsKe TepedyBaTu B pigkoMy (30J1b) a00 AParjucTOMy

. . J . Koportko
(resb) crani. PisMUYHUEN cTaH IIUTO30JI0 BILJIMBAE HA IIBUIKICTD npo
nepebiry Oioximiunmx mporeciB. IluTo304b SAK BHYTpPIiIlIHE FonosHe
cepeoBuUIlle KJIITHHU 00’€qHYEe B €OWHY (QyHKIioHaJABHY 0io-
JIOTiUHY CcHCTEeMYy BCi KJITHMHHI CTpyKTypu i 3abedmeuye ixHIO
B3aEMOJiIO.
KnaiTunHi BKIIOUYEHHS — HEMOCTiHHI KOMIOHEHTU KJIITHHU: BOHU
TO BUHUKAIOTh, TO 3HUKAIOTH y IIporeci Ii :wurremigaiabaocTi. Ile
HacaMIlepe[ 3alacHi peuoBUHU.
@ 1. Lo take unmtonnaama? 2. Skuii cknaz i yHKUIT umTo301t07 3. Y skux
BanuTanus ans cTaHax Moxe nepebysatu Lu/lTOfJOﬂb? Havite IM Xa8pakTepUCTUKY. 4. Lo
Take KATUHHI BKITIOYEHHS? SIKa iXHS1 POJib Y KIITUHI?
CaMOKOHTPOJIIO

TMomipkyiite. Ax pi3ui ckaad i cmaHu yumo3sonio 3abe3nevyoms ii02o QYHKYii?
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§ 20. OJHOMEMBPAHHI OPTAHEJIN

@E lpurapaiite: sakiopezanenu omoueni 00ni€10 membparnow? dka 6ydosa cnepmamoso-
i0a nwdunu? Aki ocobrusocmi 6y008U KYMUKYAU 4IEHUCTOHO2UX?
Axi saxyoni mpanasomscs 8 KiimuHnax pocaun i meapurn? II[o make
ninoyumo3s i pazoyumos?

Bu B:ke 3HaeTe, 110 B KJIITHHAX €yKapioTiB € oprameiin, oOMe:KeHi OgHier0
MeMOpPAaHOI0. 3 HUX MU PO3IVIAHEMO €HIOILIA3MATUUYHY CiTKY, KOMILIeKC ['0Jb-
K1, Ji3ocoMu, BAKYOJIi Ta IIEPOKCUCOMIU.

e EHponna3smatunyHa citka (maJji. 20.1) ctraHOBUTH CO00I0 CHUCTEMY TTOPOKHUH
Y BUIIAI MiKPOCKOIIIYHMX KAaHAJBI[IB Ta IXHIX IIOTOBINEHb (TaK B3BaHUX
mucrtepH). liamerp KanaabiiB craHoBuTh 50—100 HM, a rtucrepH — 10 1000 HM i
Gisbirre. BoHu o0MerkeHi MeMOpaHOIO Ta CII0JIYYaloThCA MisK c00010. PO3pisHAIOTH
IBa Pi3HOBUAY €HIOILIA3MATHUUHOI CITKU: 3€PHUCTY Ta He3ePHUCTY.

3eprucma (2panynapra) endonaa3mMamuina cimka IicTaja CBOIO Ha3BY
ToMY, 110 Ha i MmemOpaHax posraroBaHi pubocomu. Ha MmemOpaHax He3epHuc-
moi (azpanynaproi) endonnadmamuinoi cimku pudocoMu BiCyTHI.

O0ugBa pisHOBUAM EHIOIJIA3MATHYHOI CITKM MalOTh TiCHI IIPOCTOPOBi
3B’A3KH; 30KpeMa, IXHi MeMOpaHu MOKYTh 0e3II0cepeIHbO IePEeXOAUTI OTHA B
iHMIIY.

Opmza 3 OCHOBHUX (BDYHKITili 3€PHUCTOI €HI0IIJIa3MaTUYHOI CiTKU — 3abesme-
YeHHA TPAHCIOPTY 0i/IKiB Mo KJriTuHi. HacTuHA CMHTe30BaHUX Y KJIITHHI OiIKiB
BUKOPUCTOBYEThCS IJiA il BIaCHUX TOTPeDd, a YacTMHA BUBOAUTHCA 3a MeXXi
kiaituan (Maa. 20.2). Biaku cuHTe3yoTheA 3a ydacTi pubocoM, AKi MOKYTh
POBTaIIIOBYBATHCS B IIMTO30JIi Ta HA MOBEPXHI 3€PHUCTOI €I0IIa3MaTUIHOI CiT-
Ku. Y ii mopokHUHAX 0i1K1 HAOyBAaIOTh IPUTAMAaHHOL iM IIPOCTOPOBOI KOHQOP-
MalIrii, o HUX MOKYTb IPHUEIHYBaTHCA HeO1JIKOBI KoMnouenTnu. CuHTe30BaHi
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0iJTK1 BUKOPUCTOBYIOTBHCS MIJIs IIO0YIO-
BU IJIa3MaTUYHOI MeMOpaHU Ta 30BHIIII-
HBOI MeMOpaHu 000JJOHKH sIApa B IIepios
MiK momijiaMu KJIiTHHMN.

Ha memOpanax He3epHHCTOI eHIO-
IJIa3MaTUYHOI CiTKHM CHHTe3yIOThCS
Jimigum, ByTrJIeBOAU, IIEBHI TOPMOHU, IO
MOKYTh HAKOMUUYYyBaTUCA B 11 IOPOK-
HUHaAX. Y WX IOPOKHWHAX (HAIIPHU-
KJIaJ, V KJIITUHAX MeYiHKN) HAaKOIUYYy-
IOTBCS 1 BHEIIKOMKYIOTHCA JesdKi
oTpyiiHi cnonyku. Kpim Toro, mopox-
HUHU CITKM M’A30BUX KJITHUH, HeHpo-
HiB, 3aJIOBUCTOTO EIIiTeJiI0 CIAYTryIOThb
BHYTPIIIHBbOKJIITUHHUM [emo (Miciem
30epirauns) tioniB Kambiito. Ile mae
BaJKJIMBe 3HAUEHHSA JJIA (DYHKI[IOHyBaH-
HS M’ SI30BUX BOJIOKOHEIlh: ITiJi Jac iX-
HBOT'O CKOPOUYEHHSA KOHIIEHTPAIlid HOHiB
Kanpmiro pisko migsuinmyerncs, a 1min
yac po3cJiabJeHHsI — 3HUKYETHCS.

Enpomrasmarnyna ciTka (QyHKITIO-
HaJILHO IMOB’A3aHa 3 KoMILIeKkcoM I'oJb-
mxi. Komnneke, abo anapart, Fonbgxi
(Ha3BaHUIU TAaK HaA YECThb iTaJiMCBKOTO
BueHnoro K. Tonbm:ki, KM BiIKPUB ITI0
opraHeJiy) — ofHa 3 YHiBepCaJIbHUX OP-
raHes KJiTHH eykapioriB. Ii ocHOBHOIO
CTPYKTYPHOIO OIWHUIEIO CIYTrye Ouk-
miocoma — CKYMNUYEHHS OZHOMEeMOpaH-

KOMMIEKC
[onbaxi

Maan. 20.2. Biaku ymeopoiomuvcs HaA
Membpanax eHO0ONJAA3MAMUYHOL CIMKU,
a nomim ycepeOuHni OmoueHux Memopanorn
nyxupuie (1) sidokpemarwromovcs (2) i
npamyoms 0o komnaercy I'oavdxci (3)

HUX miaackux muctepH (Mas. 20.3). ITopyu 3 HUMHU posTallioBaHi MyXupIli Ta
KaHaJbIi. o OMHOTO 3 IOJIIOCIiB KOYKHOI i3 IIMCTEPH IIOCTiHO HAIAXOIATH
OYXUPILi, AKi BiTOKPEMJIIOIOTHCS Bil eHI0ILIa3MAaTUYHOI CITKY i MicTATEL pedo-
BUHU, II0 TAM YTBOPUJINCS. SIUBAIOYUCH i3 IIUCTEPHAMHU KOMILIEKCY ['obmaiKi,
i TyXupIi BigmaroTs iM cBiif BMicT. 3 iHIIIOro II0JIi0Ca IIUCTEPH BiOKPEMJIIO-

IOThCS IIYXUWPIi, HAIOBHEHI pisHUMU
peuvoBuHamu (guB. maJj. 20.2, 4).
dyuKIiil KoMmmirekcy ['onbaiki pisHo-
mamitui. Hacammepen y miii opramesri
HAaKOONUUYYITHLCA 1 IEBHUM YWHOM
BMIiHIOIOTBCA JeAKi CHOoNyKu (Hampu-
KJaJd, OiJIKM MOXKYTh CIIOJIyYaTHCs
3 ByrIeBogaMu abo Jimimamm). Peuo-
BUHU, AKI HagIAImMAM [0 IIHUCTEepPH
KoMILiekcy I'oabaiKi, COPTYIOTBCA 3a
XIMIiYHEM CKJaJA0M 1 IPU3HAYEHHIM.
BigcoproBani MoJsieKyIu IIepexogATh 3
OOHUX ITMCTEPH A0 iHIMNX i 3ro0M Y BU-
TVISAi TYXUPITiB, OTOUEHUX MeMOpPaHOI0,
BiTOKpPEMJIIOIOThCS Bif Iriei opramesu.

&L A S
h ANKTIOCOMa
20C0!

a

Maan. 20.3. Komnaexc I'oavdxci (@po-
moezpagio 3pobaeHo 3a 00nomozorw
eJeKMPOHHO020 MIKPOCKONA )
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npouec paroyntosy

- 1!

[ ___ Crosyku, ki

MaloTb ByTHU
BMBEEHI 3 KNITUHN

YTBOPEHHS
TPaBHOI

BaKyoni e . : @
@ _ Kr
- nisocoma,
yTBopeHa KI uMCTepHa 3
Ginkamm npsmye
Big EMNC po KIr
i @
ninigu, Wwo

YTBOPUANCS Ha —-@ ;

HE3epHUCTIN [ e

ENC T Gy
dyg{d" “C o W sepHucTa
e O T S " eHponnas-

" . : MaTu4Ha

citka (EMC)
Mauan. 20.4. Cxema, wo inocmpye pyukyii komnaercy I'onvdxuci (KT')

BigoxkpemiyieHi myXwpli TPaHCHOPTYIOTHCA 3a JOIOMOTOI0 MiKpPOTPYyOOUOK
10 Pi3HUX YACTWH KJITHUHU, e MOYKYTh IlepelaBaTu CBifl BMiCT iHIIIUM opra-
HeJiaM, a00, 3JIMBAIOUYNCH i3 IIJIa3MaTHUYHOI0 MeMOpaHo0, BUAAJIAIOTh HOTO 3
kiaituau (maj. 20.4). Otike, ogHA 3 OCHOBHUX (PYHKI[IH KoMmmyieKcy [oabmki —
HaKONMMYEHHs, XiMiuHi 3MiHM 1 mMakKyBaHHSA B NMYyXUWPI[i CMHTE30BAHUX pe-
YOBUH.

Y nmcrepHax KoMminteKcy [OJIBAKI CHHTE3YIOThCA MOedKi Iojgicaxapumu.
Boxu MoKyTh cosyuaTucs 3 0iJiKamMu, 110 HaAiHIIIN i3 3epHUCTOI eHJ0ILIas3-
MAaTHUYHOIL CITKHU. ¥ POCIMHHUX KJIITHHAX y KoMIlIeKkci ['oIba:Ki yTBOPIOIOTHCA
CTPYKTYPHI KOMIIOHEHTH KJITHHHOI CTiHKM, a B KJITHHAX YJIEHUCTOHOTUX —
XiTMHOBMICHOI KYTHUKYJIU, AKa YTBOPIOE 30BHIIITHiI CKeJIeT.

3aBaaKu KoMILieKkcy ['osibIoKi B TOJIiBIIi CIIEPMATO30i/1iB YTBOPIOETHCSA CITH-
co- abo uvamrononiOHUY yTBIp — akpocoma (Bif rpen. akpor — BepxiBka). Bu
maM’saTaeTe, M0 1A OpraHeja MiCTUTL (GepMEHTH, K1 POSUYUHAIOTH 000JIOHKY
AUTEKJITUHY IIig yac 3amrigaendasa. CKOpOT/INBi BaKyo0JIi IPiCHOBOAHUX OJHO-
KJIITUHHUX TBapUH i BOJAOpPOCTEN TaKOXK (hopMyOThCA 3 KOMILIEKCY ['oabmsxi.
I1a opranesa 6epe yuacTsb i B ToOyZOBi IIIa3MaTUUYHOI MeMOPaHU.

Kommnnexc Toabmxi Gepe yduacTs y GopMyBaHHI Jiizocom, AKi y BUIVIAIL
OyXWUPI[iB, OTOUYEHHMX MeMOpAaHOI0, BiJOKPEMJIIOIOTHLCA Bim I1iel opramenu
(man. 20.4).
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Mauax. 20.5. Tpasrna eaxyons (1), 6 akiii nepempaganiomuvcs mimoxouopia (2)
ma nepoxcucoma (3), mepmin rHumms AKUX 6ULEPNAHO

e Jlisocomu (Bif rpetl. /i3ic — pO3UMHEHHSA) — OpraHen, SKi MalOTh BUTJISA]
MiKPOCKOTIYHUX OTOYEeHWX MeMOpaHowm myxupiiB giamerpom 100-180 Hwm.
Bouu micTaTs epmeHTH, 37aTHI POBIIEIIJIIOBATHA Ti UM iHIIL criosyKu (6iIKu,
BYTVIEBOIU, JIiIIi 1M TOIIO). ¥ KJIITUHI MOKYTH OyTH Pi3Hi BUM JIisoCcOM, AKi Bia-
Pi3HAIOTHCA 0COOJIMBOCTAMY OYIOBU i PYHKI[IIMI.

OpHi 3 gi3ocoM, 3aMBAOUYMCSA 3 IIIHOIMHUTO3HUMU ab0 (ParomuTO3SHUMU IIy-
XUPIAMHI, 0€pyTh yUYacTh Yy (DOPMYyBaHHI TpaBHUX BaKyoJsb (auB. maj. 20.4).
IIpu mpoMy aKTUBYIOTBCA (PEPMEHTH i BMICT BaKyOJi IIepeTPaBIIIOETHCAH.
TakuM YMHOM, JIizocOoMHt 3a0e3MeUylOTh IIPOIECH BHYTPIiIIHBOKJIITHHHOTO
TpaBaeHHA. JIisocomu iHIIOrO TUIY 6EPYTh yUaCTh ¥ IEePEeTPABICHHI OKPEeMUX
yacTuH KJaitTuau (Maj. 20.5), mijsux KJaiTuH abo ixHiX rpyn. BBamxaioTs, 1110 I1i
Ji30COMHU BHUINYIOTH Ae(peKTHiI opraHeamn, YIIKOIKeHi ab0 MepTBi KJIiTuHH,
PYHHYIOTh JUUYMHKOBI OpraHd KoMaXx, 3eMHOBOAHUX (HAaIPUKJAJ, XBOCTU Ta
3A0pa myroJoBKiB 6e3xBocTuX aM®ibiii) Torro.

JlizocoMu MOKYTH HAOJIMIKATUCS [0 ILJIa3MaTUYHOI MEMOPAaHU Ta BUBOAUTH
CBi#f BmMicT — dhepmeHTH — Ha30BHi. Hanpukaaz, y rpuba Hellpocnopu y Takui
crocib 3a0e3MeuyoThCA IPOoIlect T03aKIITUHHOIO TPaBAeHHI.

e Bakyoni (Biz saT. 8akyyc — MOPOsKHil) — opraHean KJIITUHU, AKi MaOTh
BUTVIA] TIOPOYKHUH, OTOUEHNX MeMOPAaHOI0 i 3alOBHEHUX piguHO0. Po3pisHs-
I0Th pisHi Bujgu BakyoJsb. IIpo yTBOpeHHA mpasHux 6aKyonv, y AKUX Iepe-
TPABJIIOIOTHCS CIIOJYKY 1 MiKpOOpPraHiaMu, 110 HAAXOAATH V KJIITUHY, MU BiKe
3rayBaJIu.

Baxyoani pocrurHux KAimuH yTBOPIOIOTHCA 3 IIYXUPIIiB, AKi BiZOKpeMJIIO-
IOThCS BiJ eHJoIIasMaTHUHOI CiTKH. 3rogoM ApiOHI BaxkyoJi 3J1HMBAIOTHCA B
OispImi, AKi MOXKYTH OXOILIIOBATH Maii’ke Bech 00’eM IuToIIa3Mu. BoHu 3a-
TOBHEHI KJITUHHUM COKOM — BOOTHWM PO3UYMHOM OPraHIUHWX i HEOpraHiuHUX
cnonykK. Bakyosi miATPpUMyIOTHP IE€BHUI pPiBeHb BHYTPINTHBOKJIITHHHOTO
TUCKY (Mmypzopy), 3abesneuyioun 30epekeHHsAa GopMu KIITHUH, MiCTATH 3amacHi
TMOKWBHI PEUYOBMHY, KiHIEBI MPOAYKTU 00MiHy abo mirmenTu. YepBoHi, cuHi,
JKOBTI TOIIO MirMeHTHU, PO3YNHEHI y KJIITHHHOMY COKY, 3YMOBJIIOIOTH 3a0apB-
JIeHHS TIeBHUX THUIIIB KJITHUH i YaCTHUH POCJUH Y IIiJIoMY (HAIPUKJIAJ, IJIOLiB
BUIIHI, KOPEHEIJIOAiB Penucy, IIeJIIOCTOK KBiTiB Toro). Uepes memOpaHu
BaKyOJIb PEUOBUHU IIEPEMIMIYIOTHCA i3 IIUTO30JI0 B IXHIO IIOPOKHUHY 1 HaB-

HaKu.
L
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Maax. 20.6. Crxopomausi

8aKyoni iH@Y30pii-mypens-

Ku: 1 — ckopomauei nyxup-
yi; 2 — padiaavHi KanaLu

VY KiriTnHaX IPiCHOBOTZHUX OTHOKJIITUHHUX TBA-
PUH i BoopocTeil € ckopomaueéi 6aKyoni — BKPUTL
MeMOpaHOI0 IyXWPILi, 3JaTHI 3MiHIOBaTH 00’€M,
BUBOJAYY CBili BMicT Ha30oBHi. Lle moB’sa3aH0 3 TUM,
10 B IIPicHiMI BOAi KOHIIEHTpAIliA coJiell 3HAUYHO
HU)KYA, HiK y nuromnaasmi. Tomy srigHo 3 (ismu-
HUMU 3aKOHAMU BOJIa 3 HABKOJUIITHHOTO CEPENOBU-
mia HAOXOAUTH MO0 KJIITWUHM, ITiABUIMYIOUU TUCK
ycepennui mei. Hagaumiok piguH HaKOINYYETHCS
B CKOpPOTJIMBiNi BakyoJsi. CTiHKa BaKyoJi cTHCKa-
€ThCA 3aBASAKYU CKOPOTJIMBUM OiJIKaM, AKi BXOOATH
o ii cKJaany, i BUIOPCKYE PiAMHY HA30BHI KJIIiTH-
HU. TaKUM YMHOM, CKOPOTJIMBi BAKYyOJIi PETYII0I0TH
BHYTPiITHBOKJIITUHHUN TUCK, BUBOI YUY HAJIUIIIOK
BOAM 3 KJITMHU i 3amobiraioum ii pyHHYBaHHIO.
Kpim Toro, 11i opranenu 3a6e3neuyioTh BUBEIEHHA
MeAKNX POSUYMHHUX IPOAYKTIB OOMiHY PEUOBUH.
HianpHIiCTH CKOPOTINBOI BAKYOJIi Mae 3HAUEHHS U
JLJIs1 Ta3000MiHY, OCKIJIBKY CIIPUSIE HAIXOMKEHHIO
JI0 KJIITMHY BOAY 3 POSUMHEHUM KVCHEM i BUBEJEH-
HIO BYTJIEKHCJIOTO T'asy.

Haiicknaguinry 0ymoBy CKOPOTIMBUX BaKyOJb
maoTh iH(QYy30pii. Hanmpuxknan, B indysopii-
Typensku (masa. 20.6) BaKyonsa CKJIAJaETbCA 3i
CKOPOTJIMBOTO MyXUpIA (pe3epByapy), AKUHA Bif-
KPHUBAETHCA HA30BHI OTBOPOM — IIOPOI0. ¥ IYXWU-
penb BIAAaOTh MOBTI TOHEHBKI pamianabHI Ka-
HaJBIll, A0 SAKUX HAAXOAATH BOAHI PO3UMHU i3
nuronaasdMu. CIouaTKy CKOPOUYIOThCA CTIHKY Ka-
HaJbBI[iB, IIPOIITOBXYIOUN PiAUHY IO pe3epByapy.
Yepes meBHUU YaC CKOPOUYYETHCA HATIOBHEHUN
pes3epByap, BUKHUAI0UM BMiCT Yyepes Iopy.

¢ Mepokcucomum (Bix rper. nepu — HaBKOJO, JaTt. okcu — OKxcuzeH Ta TpeIl.
coma — Tino), abo mikpominvya (Man. 20.7), — opraHenu KyascToi opmu,
oToueHi oxHiero mem6GpaHoI0, HiameTpom 6sms3bko 0,3—1,5 MmxMm. Ilepoxcucomu

Mauan. 20.7. O0nomembparHa
opzanena — NepoKCcucoma

BUABJIEHI B PiBHMX OpPraHisMiB: OTHOKJIITHHHUX i
6araToKJITUHHUX TBapWH, APiKIKiB, BUIIIUX POC-
auH, Bogopocteii. I1i opramenn uacTo posramroBaHi
00113y MeMOpaH eHIoIIIa3MaTUYHOI CiITKHM, MiTO-
XOHAPiHA, maacTun. Y HUX MiCTATHCA pisHOMAaHITHI
depmenTH, 30KpeMa Ti, 1110 3a0e311eUyIOTh IIePEeTBO-
PEeHH »KUPiB Ha BYIJIeBOAU ab0 3MaTHI PO3IIEIII0-
BaTU TOKCUYHUHU AJIA KJIITUHU TigPOTeH IIePOKCH/I
H,0, no xucHio Ta BogU. ¥ DPOCIWH MEPOKCHUCOMU
0epyTh y4YacThb y IIpoIlecax MOTVIMHAHHA KUCHIO ITiJ
yac cBiTJIOBOI (padu (pOTOCUHTESY.

TpuBajaicTs icHyBaHHA OJHiEl IIePOKCUCOMU
HesHauHa — Jwurmie 5—6 ni6. Hosi mepokcucomu
YTBOPIOIOTHCSA BHACJIIIOK IIOIiITY.
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} Knwyosi tepminn ta noHarra. Endonnazmamuuna cimkxa, xomnnekxc
I'onwvdxci, akpocoma, nizocomu, nepokcucomu.

¥ KiiTrHaAX eyKapioTiB € opraHesid, OTOUEHI OJHi€I0 MeMOpPaHOIO:
eHJoILIa3MaTHUYHA CiTKa, KOMILJIEKe, abo amapar, ['oabmiki, Js1iso-
COMU, BAaKyO0JIi, TIEPOKCUCOMMU.

EnponnasmaTuuHa ciTka — cucreMa IIOPOKHUH Y BUTJIALL MiKpo-
CKOIIIYHUX KaHaJbBIiB Ta IXHiX MOTOBINeHb. POo3pisHAIOTL ABa ii
pisHOBUIM: 3ePHUCTY TAa HE3ePHUCTY. SePHUCTA €HIOIIa3MaThU-
Ha CiTKa Ha CBOiX MeMOpaHax mMae pubocomMu, oxHa 3 ii QyHKITiIN —
yuacts y O6iocuHTe3di 6inkiB. Ha memOpanmax HesepHUCTOI eHJIO-
IJIa3MaTUYHOI CiTKM pmbocoM HeMae, i Ha HUX CHUHTE3YIOTHCS

L . KopoTtko
JILI1au, ByIJieBoau, OesdAKl TOPMOHU. npo
Kommaexce Tonbaki BKIOUAE IUKTIOCOMY — CKYITUEHHS IJIACKUX rosioBHe

IIUCTEPH, IIOPYY 3 AKWMHU PO3TAIIIOBAHI IyXWPIIi Ta KaHAJBIIi.
DyaKIil KoMmiiekcy I'oabmiKi: HaKONIMUEHHS, XiMiuHi 3MiHM i
NMaKyBaHHA B IIyXUPIli CUHTE30BaHUX pedyoBuH. Kpim Toro, ms
opraHeJia 3a6e3Ieuyye CUHTES [eAKUX II0JIicaxapu/iB Ta 0epe yuyacThb
y dhopMyBaHHi JIiB0COM, aKPOCOM, CKOPOTJIUBUX BaKyOJb.
JlizocoMm — MiKPOCKOITiUYHiI TyXwupIli, m0 MicTATH ()epMeHTH,
3IATHI POSIIENJIIOBATH Pi3HI CHOJNYKHU, 3a0e3Meuyiouu OPOoIlecu
BHYTPIMTHBOKJIITUHHOTO TpaBiieEHA. OHI JlisocoMu, 3TMBAIOUYNCH
i3 miHomuTO3HUMU a60 (aAroNMUTOZHUMU NYyXUPIIMHU, 0epyThb
y4JacTs y (popMyBaHHI TpPaBHUX BaKyOJIb, iHIII — y mepeTpaBJIeHHI
OKpeMUX KOMIIOHEHTiB KJIiTUH, IiJIUX KJIITHH a00 IXHiX rpyIl.
Bakyousi — mopo:kHUHET, 0TOUEHI MeMOpPaHoIo i 3aII0BHEHI pifnHOIO0.
Y TpaBHHX BaKyOJSAX IEPETPABIIOIOTHLCA IIOKWBHI PEUOBUHU Ta
MiKpooprauismu, IM0 HaAXOOATh Y KJIITHHY. BakyoJi pocaimHHIX
KJIITHH 3allOBHEHI KJIITUHHUM COKOM, 1XHi (QyHKIII: migTpuManHA
BHYTPIITHBOKJIITUHHOTO TUCKY, HAKOIMUYEHHS 3allaCHUX ITOYKUB-
HUX PEYOBUH, IPOAYKTIB 00MiHYy, mirMeHTiB ToIo. CKOpoOT/IMBi
BaKyo0JIi MPUCYTHI B KJIiTHHAX IIPiCHOBOIHUX OJHOKJIITUHHUX TBAa-
puH i BogopocTeil. BoHU peryoioTh BHYTPIIITHBOKJIITUHHUHT TUCK,
BUBOIAYY HA30BHI 3afBY PIAVHY PA30M i3 PO3UMHHUMU TPOAYKTAMU
ooMmimy.

ITepokcucomu, ab0 MiKpPOTiJNbIlA, — OopraHeau KyJjascToi ¢opmu,
AK1 BMiIyroTh (epMeHTH, 30KpeMa Ti, 1[0 3a0e3IeuyloTh IIe-
DETBOPEHHA JKWPIiB Ha BYIVIEBOAUW Ta POSIIEIJIEHHA TigporeH
TIEePOKCUTY.

@ 1. Ski ogHOMeMOpPaHHI opraHesnn TParnisTbCs B KIITUHAX eyKkapioTiB?

\\/ 2. lljo cninbHOro Ta BiAMIHHOrO B OyAOBi Ta QYHKLISX 3€PHUCTOI Ta

BanutavHa ana  He3epHWUCTOI eHaonnasmMaTuyHoi citku? 3. Ski ocobinBocTi 6yaoBuU Ta

camoKoHTposito ~ PYHKUI Komrinekcy [onbaxi? 4. Ski yHKUIT 1i30COM Y KIITUHI? S. Ski Bu
3HaeTe BUAW Bakyosb? Ski ixHi QyHKUIi? 6. SIKi opraHesu Has3uBaloThb
nepokcucomamm? slka ixHsi posib y KJiTUHI?

Momipkyiite. YV yomy noaseaiomev QYHKYIOHALbHL 36’ A3KU Mid OKPeMUMU 00HOMEMODAH-
HUMU OP2AHeLAMU KIIMUHE
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e MITOXOHJPII TA IIJIACTUIH

) lpurapavite: saxi yukyii xaoponnacmis? Axi eudu naacmud eu 3nacme? ki opza-
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Hizmu Haszusawmyv anaepodoamu? Ilfo make ATDP? Aki ocobrusocmi
0y0o6u KAIMUH DIZHUX POCAUHHUX MKAHUH?

Mitoxouapii Ta miaacTuau — OpraHeaUW KJITHH e€yKapioTiB, MOBEPXHEBUH
amapar IKHX CKJIAJaEThCs 3 IBOX MeMOpaH, PO3iieHnX MikMeMOpaHHUM IIPO-
cropoM. BoHU TPOCTOPOBO He TOB’A3aHi 3 iHmuMu opradesamu. I1i opranenu
0epyTh yUacTh B eHePreTUYHOMY OOMiHi.

e MiToxoHApil (Bix rpel. mMimoc — HUTKA i XOHOPiOH — 3epHO) — OpPraHeJIn
KJIITHH GiIbIIOCTi BUAIB POCJIMH, TPUGIB i TBapwH. IX HeMae JuIe B JeAKUX
ONHOKJIITUHHUX €yKapioTiB, AKi MeIKaioTh y 0e3KMCHEBOMY CEePEeIOBUII, —
anaepo6ie. MiToXOHAPII CIYTyIOTh CBOEPIAHNMY KJIITUHHUMHU «T'€HepaTopaMu
eHeprii». BoHu MaoTh BUIVIAL KYJIbOK, MAJNUYOK, iIHKOJIN POSTAJIYIKEHUX HU-
ToK (3aBHoB:KKU 0,5—10 MKM i 6isbIre). Hucso ux opraHes y KJIITHHAX PiBHUX
TuiB Moske KosmmBarucs Big 1 mo 100 000 i 6iaprmrie. BoHo 3aexuTs Big Toro,
HACKiJIbKM aKTHUBHO Bif0OyBaiOThCA IPoOIlecH OOMiHYy PEUYOBUH i IIepeTBOPEHHS
eneprii. Tak, KJiTHHA 3HAUHUX po3MipiB ameou Xaoc mictuts 1o 500 000 miTo-
XOHAPi#, ToAi AK y ApiOHIN KJIITWHI mMapasuTUYHUX AKTYTUKOBUX — MPU-
nanocom (30YOIHUKIB COHHOI XBOpOOW JIIOOAWMHI) € JIMIIEe OJHA BeJeTEeHChKa
posrajy:keHa MiTOXOHPiA.

30BHIIIHA MeMOpaHa MITOXOHApPil IyIaJeHbKa, a BHYTPIIIHSA — YTBOPIOE
BI'MHU BCepeAnHY opranenu — kpucmu (Mas. 21.1). Kpuctu MaroTs BUTIIAL AUC-

Mauan. 21.1. Bydosa mimoxondpii: I — pomozpagis, 3pobrena 3a 0onomozomw esieKxmpoH-
H0z0 mikpockona; II — cxema 6ydosu: 1 — 308HIWHA memOpana; 2 — GHYMPIULHA
membpana; 3 — kpucmu; 4 — mixcmemOparn Uil npocmip; 5 — mampurc




Tema 2. Untonnasma knitnH SeodSssecaRs

KOIOAiOHMX, TPyOYACTUX UM IJIACTUH-
YaCTUX YTBOPiB, III0 YaCTO PO3TATYKYIOTh-
cia. Ha moBepxHi Kpucrt, IIo MexKye 3
BHYTPIITHIM cepeIoBUINEM MiTOXOHAPII, €
oco0simBi rpubomoni6Hi GiKOBI yTBOPU —
AT®D-comu (Big rper. coma — Tijo)
(man. 21.2). Bouu MicTATH KOMILTEKC (pep-
MEHTiB, HeoOXimHux nsd cuaTesy ATD.

BuyTpimuiii  npoctip MiTOXOHApPiH
3aIlOBHEHUU HAMiBPiIKOI0 PEYOBUHOI0 —
mampurcom. Tam wmictarsca pubocomu,
moseryau IIHK, iPHK, TPHK Tomo Ta
CHUHTEe3YIOThCS O1JIKH, ITI0 BXOASATH JIO CKJIa-
Iy BHYTPiMIHBOI MeMOpaHM.

OcHoBHA (PYHKIIiA MIiTOXOHAPIHA — CHH-
Te3 AT®. Ileii mporiec BigOyBaeThCs 3a pa-
XYHOK eHeprii, AKa BUBLIbHAETHCA i yac Mau. 21.2. Cxema 6ydosu ATD-comu —
OKVCHEHHS OpraHiuHmx croayk. IlouaTko- cmpykmypu, do cknady AKoi 6x0-
Bi peakmii BinOyBaloThCA B MATPUKCI, a Ha- O04Mb Qepmenmu, wo 3abesneiyomo
crynHi, 3okpema cuuTesy AT®D, — ua Buy- Cuhmes monexyr ATP: 1 — ATP-

TpimHiii MeM6paHi MiTOXOHApIH. coma; 2 — 6HYmMpIWHA MemOpaHA
MimoxoHOpii

e [lnactugm (Bix rpem. naacmudec —

BUJIiIIJIEHUTE, C(DOPMOBAHUI) — OpraHe Iy KJIITUH POCJUH i TesAKUX OTHOKJIITHH-
HUX TBapuH (HAIPUKJIAM, eBIJIeHU 3eJieHol). Bigomo Tpu Tunu maacTum — XJo-
pOILIacTH, XPOMOILIACTU, JIEMKOIJIACTU, AKi pisHATHCA 3a 3abapBJIEHHSM,
oco0sImBOCTAMY OyIOBU Ta QYHKIIAMU.

Xnoponaacmu (Biz rpelr. xiopoc — 3eJeHUI) — ILJIaCTULU, 3a3BUYaH 3a06apB-
JIeHi B 3eJIEHUU KOJIIp 3aBAAKY HAaABHOCTI IirMeHTy XJiopodiny. AJie B KJIiTH-
HaX MeBHUX I'PYII BOAOPOCTel (UEPBOHUX, OyPUX TOIIO) IXHi#l KOJip MOKe OyTHU
immmm. [le moACHIOETHCSA TUM, ITI0 B HUX, KPiM XJIOpOQiny, € ¥ iHmTi mirMmeHTn —
YepBOHi, YKOBTi, Oypi Ta iH.

dAx 1 B miToxomapiii, 30BHIiINTHA MeMOpaHa XJOPOIJIACTIB TyaZeHbKa, a
BHYTPIIIIHA YTBOPIOE BUPOCTU, IO MOKYTH Biffi Hel BiJOKpeMJIIOBATHCH
(man. 21.3). Cmpoma — peyoBMHA, 1[0 3ATIOBHIOE BHYTPIITHIN ITPOCTIp XJIOPO-
miaacta. 3 BHYTPIiNIHBOI0O MeMOpPaHOIO OB’ sI3aHi CTPYKTYypu — muiakoiou. 1le
IJIACKi IIMCTEePHU, OTOUEHi ofgHiel0o MeMOpaHo0. Benuki Tumakoigu posrarlio-
BaHi MOOAZMHOKO, a ApibHinTi — 3i6paHi B 2panu, 110 HArayIOTH CTOCU MOHET. ¥
TUJIaKOIJaX MiCTATHCSA OCHOBHI (XJIopodiin) Ta JomoMisKHI (KapOTUHOIAM) HiT-
MEHTH, a TaKOXK yci (pepMeHTH, HeoOXimHi aja s3mificHeHHA (OTOCHUHTE3Y. ¥
cTpomi xJopomiactiB € mosekyau JIHK, pisui Tunu PHK, pu6Gocomu, 3epua
3aI1acHOTO IoJricaxapuny (ITepeBaskHO KPOXMAaJIio).

OcuoBHA (PYHKI[isA XJOPOMJIACTiB — 3AilicHeHHs (porocuHTe3y. Kpim Toro,
Yy HUX, AK i B MITOXOHApisaxX, Ha mMemOpaHi TuiaakoifiB € AT®d-comu (mus.
maJi. 21.2) ta BigoyBaeTbes cunTed AT®. Takok y XJ0poIacTax CUHTE3YIOTh-
cA medAKi aimigm, 6inKym MeMOpaH THJIAKOIIiB, (pepMeHTH, SKi 3a0e3IeUyioTh
peaxiIiii (poToCUHTEBY.

Jetikonnacmu (Big rper. seiikoc — 6e3b0apBHUIL) — 6e30apBHI IIJIacTUAA Pis-
HOMAaHiTHOI ()OPMU, B SKUX 3aIacalThCA MeAKi CIONyKHU (KpoxMaJb, OLIKMU
To1ro). Ha BigMiHy Bim XJioporiactiB, y JeHKOIIIACTiB BHYTPIIITHA MeMOpaHa
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Mauan. 21.3. Bhympiwns 6ydosa xaoponaacma: I. Domozpagis, 3pobiena 3a 00nomozorn
enekmpournozo mikpockona. I1. Cxema oydosu: 1 — cmpoma; 2 — zpanu muaakoidia;
3 — 3068HiWHA MemOpana; 4 — eRYyMpiwHA memOpana

MOJK€e YTBOPIOBATH JIHIIIE HEUMCJIEHHI THUJIaKOoigum. ¥ CTPOMi JIEHMKOIIJIacTiB
mictarsea pubocomu, IHEK, pisui Tunu PHK, a takox depmenTH, axi 3ades-
IIeYyIOTh CUHTES 1 POBIIENJIEHHA 3allaCHNX PEYOBUH (KPoXMaJio, 6iJKiB ToIIo).
JlefikomaacTy MOKYTEL OYTH IIOBHICTIO 3aII0BHEHI 3epHAMI KPOXMaJIio.

Xpomonnacmu (Bix rpem. xpomamoc — Kojip, ¢apba) — miactuau, 3a-
OapBJeHiI B PisHI KoJbOpM (HAOPUKJIAL, *KOBTUI, YEPBOHUI, (iojeToBUIiI).
3abapBiieHHA UM IMJIACTHIaM HAJAIOTh PidHI mirMeHTH (IepeBakKHO Kapo-
TUHOIAN), AKI B HUX HaKOMUUYYIOThCA. OCKiIbKU XJIOPO(MiJ ¥ HUX BiACyTHIiH,
3eJIeHOTO0 3a0apBJIeHHA BOHU He MalOTh. XPOMOILJIACTH HAaAAlOTh MEBHOTO
3a0apBJEHHS IIEeJICTKAaM KBiTOK, ILJIOZAM, JUCTKAM Ta iHIIIUM YacTUHAM POC-
auH. BHyTpimHaAa cucTemMa MmeMOpaH y XpoOMOILJIacTax BificyTHs abo 3K yTBOpeHa
OKPEeMUMMU TUJIaKOIJaMU.

e 3B’A3KM M nuacTugamm pisHux Tunie. IlnacTuau pisHUX THUIIIB MAlOTh
CIIiJIbHE IIOXOMKEHHA: yCi BOHM BUHUKAIOTH 3 IEPBUHHUX ILJIACTUL KJIITUH
TBipHOI TKAaHMHU — APiIOHUX (0 1 MKM) IyXUPI[iB, OTOUEHUX ABOMAa MeMOpa-
Hamu (MaJj. 21.4). Kpim Toro, miaacTuau 0JHOTO TUITY 3J4aTHI IepeTBOPIOBATHCS
Ha miaactuau iHmoro (maJ. 21.5). Tak, Ha cBiT/Ii B mepBUHHHUX ILJIaCTUIAX
dopMyeThCS BHYTPIIIHA cucTeMa MeMOpaH, CHHTE3YEThCA XJIOPO(dia i BoHU
IepPeTBOPIOIOThCS Ha XJopoIryiacTu. Te came XapaKTepHO i A1 JeHKOIJIacTiB,
AKi 3maTHiI IepeTBOpPIOBATHCA Ha XJopoiacTu abo xpomormaactu. Ilig uac
CTapiHHA JUCTKiB, cTebeJ, MO3piBaHHSA MIJOLIB Y XJIOPOILJIACTAX MOXKE PYM-
HyBaTUCS XJOPO(diJ, CIPOoIyeThcA OyqoBa BHYTPIIIHBOI MeMOpaHHOI CHUCTe-
MH i BOHU IIePETBOPIOIOTHCA HA XPOMOILJIACTU. XPOMOIIJIACTU € KiHIIeBUM
eTaroM PO3BUTKY ILJIACTHJ: HA IJIACTUAU iHINNX THUIIB BOHU HE IIEPETBO-
PIOIOTHCH.
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Mauan. 21.4. Cxema ymeopernna naacmud: 1 — nepgurnna naacmuoa;
2 — netikonaacm; 8 — xaoponaacm; 4 — xpomonaacm

e
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Mauan. 21.5. Cxema 83aemonepexodis 00Hux naacmud 8 inwi: 1 — nepsurna naacmuoa;
2 — xaoponaacm; 3 — qeiikonaacm; 4 — xpomonaacm

(

—

A\

\

e ABTOHOMiSi MITOXOHAPIN i xnoponiacTiB y KAiTUHI. XJiopomjgacTu Ta
MiToxouApii, Ha BiAMiHy Big iHIIMX opraHes, XapaKTepU3yIOTbCA IIEBHOIO
Mipoio HesaJeKHUM (AaBTOHOMHUM) (DYHKIIOHYBAHHAM BiJ iHIINX YacTUH
kiaitunu. Yuwm 1ie symosiene? I1o-nepuie, i opraneau MiCTSTb BJIACHY CIIagKO-
By iH(popmairiio — kinbieBy mosekyay JIHK, aka maraaye mosaekyny JJTHEK 3
ARepHOl 30HU KJIITWH IIpokapioriB. Ilo-Opyze, miToxouapii i miacTugu MamoTh
amapar, AKuii 34ifiCHIOE CMHTe3 BJIacHUX 0iJKiB (pubocomMu, a TaKOK yci BUaHn
PHEK). [To Toro &, Ha BiAMiHy BiJ iHIITUX OpraHes, MiTOXOHAPII Ta IIJIacTUAU He
BUHUKAIOTHh 3 iHIIUX MeMOpaHHUX CTPYKTYP KJITHHU, a POSMHONKYIOTHCS
TIOIiJTOM.

Moaerkynu JJHK y miToxouapiax i miacTumax 3abes3meuyoTh MEXaHi3Mu 11-
TOILJIa3MATUYHOI CIIaJKOBOCTi, 00 3maTHi 36epiraTu Ta mepemaBaTH IIij dac Io-
IiJy IIUX opraHeJ IIeBHY YaCTUHY CIIaAKOBOI iH(popMmarrii.

IcHyBaHHSI reHiB, po3TaLloBaHWX B OpraHesiax, 34aTtHyX 40 CaMOBIATBOPEHHS, —
MITOXOHAPISIX | nnacTyaax, 6ys10 BUSIBAEHO Lie Ha roYyatky XX CT. nif 4ac BUBYEHHSI
ycrnanakyBaHHs 3e/1eHux | 6e36apBHUX NAacTua y AESKUX KBITKOBUX POCJIVH i3 MO3a-
f4HUM 3abapBreHHIM TMCTKIB. lo3asiaepHi reHn B3aEMOAITh 3 SAEPHUMMA | nepe-
6yBaroThb nig KoOHTposiem saepHoi JHK.

LinTonnaamarn4yHa crnaagkoBicTk, MOB’a3aHa 3 reHaMu naactvg, BiaomMa as1s Takmx
KBITKOBUX POCJIVNIH, SIK POTUKU, HIYHA KPaCyHS TOLLO. Y HUX € OpMu 3i CTPOKATUMU
JIMCTKaMu, MPUYOMY LIS O3Haka rnepeaaeTbcsl Yepe3 smiueknitTuHy. CTpokaricTb
JINCTKIB BUBHAYAETHCS TUM, LLIO YaCTUHA rniactug He 34aTHa yTBOPHBATU XJ10P0QIs.
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YHacnigok noginy kaitnH 3 6e36apBHUMM N1acTuaamMuy B INCTKax BUHUKaKTb CBIT/i
MAsIMu, SIKi 4epryrTbCes I3 3e/1eHUMU AiiIsHKaMu. Take ycrafakyBaHHs osiICHIOTh
TUM, O Mif 4ac YTBOPEHHS CTaTeBuX KITUH NaacTuau rnoTpansisioTs A0 SALeKsi-
TUH, a He [0 crnepwmiiB. Mnactuan, ki PO3MHOXYIOTbCS MOAIIOM, MarTb MNeBHY
crazkoBy 6e3rnepepBHICTb: 3e/1eHi nnacTuan AarTb 1o4aToK 3e/1eHUM, a J1erko-
nnactmn — 6e3bapBHuM. [ig H4ac noainy KaiTMHY naacTuamn Pi3HUX TUMIB PO3roainis-
0TbCSI BUNAaLAKOBO, YHACJ/IiJOK YOro YyTBOPIOKTLCS KIITUHN 3 6€36apBHUMU, 3€J1€HU-
My 4m nnactugamm 060X KOJibopiB.

SABuLye unTonnaamaTtn4yHoi crnagkoBOCTI, NOB’3aHOI 3 MITOXOHAPISMU, BUBYaIN
Ha npuvknaai ApPKAXIB. Y MITOXOHAPISX LUMX rPpnbIiB BUSIBJIEHI FEHU, 1110 BU3HAYaloTh
BiACYTHICTb ab0 HasiBHICTb AMXaslbHUX (PEPMEHTIB, a TakoX CTiliKiCTb A0 MNeBHUX
aHTUOIOTUKIB.

} Knioyosi Tepminn Ta nousatra. Kpuemu, AT ®D-comu, namenu, munaxoiou,

2panu.

MitoxoHapii Ta maacTuau — opraieau KJIiTHH eyKapioTiB, MOBepxHe-
BUH amapaT AKUX CKJIAJAETHCA 3 BOX MeMOpaH.

3oBHIiNIHA MeMOpaHa MiTOXOHAPiH riaaJeHbKa, a BHYTPIIIHS yTBO-
PIOE BIUHU Becepeamuy — Kpuctu. Ha moBepxHi BHYTPINIHBOI MeMOpa-
HU € rpubomomioui yrBopu — AT®-comu, aKi MicTATHL KOMILIEKC
(depmenTiB, HeoOximuux mjaa cuHTedy AT®. Buyrpimuiii mpoctip

Kopotko MiTOXOHPi# 3aITOBHEHWI HATiBPiKOI0 PEYOBUHOIO — MATPUKCOM, JIe

npo

mictaTrbeea pudbocomu, mosaexkyau [[THK, iPHK, TPHK Toro. OcHoBHaA

rosiosHe dbyukKIia mitoxouapiit — cuares ATD.
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IlnmacTugu — opraHenm KJITHH POCIAUH 1 JedIKUX OTHOKJIITUHHUX
TBapuH (eBrJieHa TOIO). Tpu BigoMi TUIIM myIacTUL — XJIOPOILJIACTH,
XPOMOILIACTH, JIEHKOILIACTH — PiBHATHCA 3a0apBJI€HHAM, 0COOJIMBOC-
TAMU OyTOBU Ta QPYHKIIIAMUA.

XyoponyiacTu — MJIACTULM 3€JIEHOTO KOJbOPY, AKWN 3yMOBJIEHUN
nirmesnToM xJopodisom. Y HUX BimOyBaroThcs IIpoiiecu (GPOTOCUHTE-
3y. 30BHIIIHA MeMOpaHa XJIOPOIJIACTIB IJIaJeHbKa, a BHYTPiIIHS
YTBOPIOE BUPOCTH, CIIPAMOBAHI BCepeAuHy CTPOMU. 3 BHYTPIITHBOIO
MeMOpaHOI0 IIOB’A3aHiI THMJIAKOiAW, SKi HaragayoTh CILJIONIeHI
nuctepHu. Bouu 3i6paHi B rpaHu Ta MicTATH mirmeHTH (30Kpema,
xJjgopodinu) Ta (QepmMeHTH, HeoOXimHi aJMa 3pilicHeHHA QOTO-
CUHTE3Y.

JlefikomiacTu — 6e30apBHI MIacTUIN PiBHOMAHITHOI (popMU, B SKUX
3aIacaTheA AesKi CIIoNMyKHU (KpoXMaJilb, O1IKY TOIM0). XPOMOILIACTU —
IJIacTuau, 3abapBjeHi B pisHi Koabopu. BoHUM HamaioTh IEBHOTO
3a0apBJIEHHS IEJIOCTKaM KBITOK, IIJIOJaM, JUCTKaM TOINO. BHYT-
pimraa MmemOpama B JIEHKOIIJIACTIB i XPOMOILIACTiB YTBOPIOE HEUIIC-
JeHHI Tuaakoigu. IlnmacTunyu ogHOTO TUITY 34ATHI ITepPeTBOPIOBATHCS
Ha macTunu igmoro. Jluiie xpomMoniacTu He3AaTHI 40 IepPeTBOPEHb,
00 € KiHIIeBUM eTaloM iCHYBaHHS IIJIACTHU/.

XJjoponjacTu Ta MiTOXOHApPil, Ha BiAMiHY Bim iHIIHMX opraHel,
XapaKTepus3yIOThCA IIEBHUM CTYIeHEeM aBTOHOMIiI B KJiiTwHi. Bonmu
MiCTATH BJIACHY CHAAKOBY iH(popmalito — KinbieBy moseryany [[THE,
a TaKOK alapar, AKUH 3aificHIOe cuHTe3 BiacHuX 0inkis. Ha Bigminy
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Bif iHIMIMX opraHes, MiTOXOHApPii Ta MmJjacTUAM He BUHHUKAIOTH 3
iHIMUX MeMOpPaHHUX CTPYKTYP KJIITUHU, 8 POSMHOMKYIOTHCA MIJIAXOM
momiay.

1. Slka 6yzoBa rnoBepxHEBOro arnapary MITOXOHAPIV i nnactua?
& 2. Sk bynoBa MITOXOHAPIVE noB’s3aHa 3 ixHiMu QyHKUigmMn? 3. Ski Bu

BanutavHa ana  3HaeTe Tunu naactua? 4. Ska 6yaosa xsoponnactiB? 5. ki QyHKuUil
CaMOKOHTPOJIIO ~ XJIOPOIMIacTy BUKOHYIOTbL y KiiTuHI? 6. Slka Gyaosa i QyHKuUil nei-
konaacTiB i xpomonnacTtiB? T. S$Ki B3aeMHi rnepexoan MOX/AuUBI
MiX nnactuaamu pisHux tunie? 8. Yomy @yHKUIOHYBaHHSI MIiTOXOH-
APivi | x70ponaacTiB 'y KAITUHI BIAHOCHO HE3asieXHe BiA IHLUX i

CTPYKTYP?

TMomipkyiite. [[eaxi 6ueni 6axcaomp, U0 KAIMUHU eyKapiomié UHUKIU 6HACAI00K mic-
H020 cumbio3y 0exinibKoX NPOKApiomMuYHUX opzaHismie. ki ocobaueocmi
o0ydosu i enacmusocmeil MimoxorOpiiL i xjaoponaacmie JafziU 6 OCHOBY
Yb020 NpUNYweHHa?

22 PUBOCOMM.
e OPT'AHEJIA PYXY.
KJIITUHHU ITEHTP

) lpurapaiite: saki opeanesu pyxy npumMamanii 00HOKLIMuKHUM eykapioman? dk
sidoysaemuvcs pazoyumos? II[o make imynimem ma axi eudu imyHi-
memy eam 6i0omi?

e Pubocomu (Bim pubonyr.einosa Kucaoma Ta TPeL. coMa — TiJbIEe) —
mo30aBJIeHI MOBEepXHEeBOI MeMOpaHU opraHeau, AKi 0epyTh yuacTh y CHHTE3i
0inKiB. BoHU TpanisioThCA B KJIITUHAX AK IIPOKAapPiOTiB, TaK i eyKapioTiB, Ma-
I0THh BUIVIAJ C(DepUUYHUX TiJIelhb, 10 CKJIaJaI0ThCA 3 JBOX Pi3HUX 3a po3MipaMu
YacTUH — Ccyb600uHuub: Beaukoi Ta majoi (Mas. 22.1). Koxxua i3 cy6oAmHUID
CKJaJaeThbes 3i crmoayueHux mixk codboro pPHEK i 6inkiB. CybomunuIili pudocom
MOXKYThb PO3’€ IHYBATUCH IIiCJIA 3aBEPIIIeHHS CUHTE3y 01JIKOBOI MOJIEKYJIH i 3HO-
BY CIIOJTYYATUCA Mi¥K co0O0I0 mepej] ioro IMoYaTKOM.

Mauan. 22.1. Bydosa pubocomu: I. Po3’ednani eaura (1) ma mana (2) cy6odunuui.
II. Beauka (1) ma mana (2) cy6odunuui 8 ckaadi pubocomu

iRy .
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Mauan. 22.2. Cxema ymeopernhs nceedonodii (cmpinoikamu 3a3HA4eH0 HANPAMOK PYXY
yumonaasmu ). 36eprimuv yeazy, ujo nid wac ymeopennsa nce60onodii 30iabyemuvcs
YUCA0 MIKpOMPYOOLOK

CyOommHUIl yTBOpPIOIOTHCA B saaepiii: Ha mojaeryiai JTHK curTesyerhcsa
pPHEK, saka cmoJsiyuaeTbes 3 0COOJIUBUMY PHOOCOMHUMY OiJIKAMM, III0 HAJLXO-
IATh i3 muTomaasdMu. I'oToBi cyOOmMHUIII TPAHCHOPTYIOTHCS IO ITUTOIJIA3MU.
Pubocomu MiToXOoHAPiH i maacTum MeHIIN BiJ MUTOILIa3MAaTUYHUX 3a Po3Mipa-
MU, ajie cX0:Ki 3a 0ymoBoro. Hucsio pudocoM y KJIITUHI 3aJI€KUTh BiJ iHTeHCUB-
HOCTI mmporIieciB 6iocuHTe3y 0iIKiB.

Y kiaiTnHax 6araThoxX OJHOKJIITHHHUX i 0araTOKJIITUHHUX TBAPUH i POCINH
€ OpraHeJIM PyXy: HeCIIPaByKHi HisKKHU (TICeBIOIOAi1), IKTYTUKY 1 BiKH.

e [lcespononii (Bixm rpei. ncesdoc — HecHpaB)KHili i nodoc — Hora) —
HeIIOCTiMHi BUPOCTH ITUTOILIa3MU KJIITUH JeAKUX OTHOKJIITUHHUX (HallpPUKJIa I,
ame0, opaminmidep, pamionapiit) (man. 22.2) abo 6araTOKJITUHHUX TBApPUH
(manmpukJian, jgeiikomuru). KinbkicTs i ¢opma meeBpomomgiit mocuTh MiHJINUBI.
B yTBOpeHHi nceBmonoiii 6epyTh yUacTb eJIeMEeHTH IITUTOCKeIeTa.

e [I>XryTUKN Ta BIMKM BimoMi B 6araTboxX OJHOKJIITHMHHUX OPraHisMiB (xJja-
MiZoMOHAa, BOJbBOKC, €BIJIeHAa, iH(Y30pii), a TaKOoK IPHUTAMAHHI IedKuUM
KJiTHHaM 0araTOKJITUHHUX (BifiyacTi KJIITUHM emiTesio IUXaJbHUX MIIAXIiB
CCaBIliB, CIIEPMAaTO30111 TBAPWH, BUIIINX CIIOPOBUX POCJWH TOIIIO).

JKTYyTHKM 1 BifiKM MAalOTh BUIVIAJL TOHEHBKUX BUPOCTIB I[MUTOIJIA3MU
(miamerpom mpubamsuo 0,25 MKM), YKPUTHX IJIa3MaTUUYHOI MeMOpaHOIO.
YcepenuHi mux opraHes pPO3TAIIOBaHA CKJIAJHA CHUCTEMA MiKPOTPYOOYOK.
Ha momepeunomy 3pisi uepes MO3aKJITUHHY YACTUHY IMKI'yTHKa a0b0 Biliku
moMiTHO, I0 o Iepu@epii posTalmroBaHe Kijgblle i3 AeB’sITH KOMILJIEKCiB
MiKpPOTpyOOUOK, MO ABi B KOMKHOMY, i IMle ABi MiKpPOTPYOOUKM — y II€HTPi
(mau. 22.3).

ITenTpanpHi MiKPOTPYOOUKM BUKOHYIOTH OMOPHY (BhYHKILiIO, a mmepudepud-
Hi — 3a0e3neuyroTh pyx. dacTuHa MKIYTUKIB i BillOK, poaTraliioBaHa B IIU-
TOIJIa3dMi, Mae Has3BYy 0a3aJbHozo (Bim rper. 6asic — ocHOBA) minavuys. BoHO
CKJIaTAaEThCA 3 JEB’ATU IepUPEePUYHUX KOMILJIEKCIB IO TPU MiKpPOTPYyOOUKU
B KOXKHOMY.

JLKTYyTUKY i BiliKT PyXaloThCA 3a PaXYHOK BuBiIbHeHHS eHeprili AT®, npu
IIbOMY CYCiHiI Tapu MiKpOoTpPyOOUYOK HeHaue KOB3aIOTh OJHA BiJHOCHO OMHOI.
Xoua OymoBa MKTYyTUKIB i Biliok momiOHa, xapakTep iXHBOI POOOTU pPisHMI
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Mauan. 22.3. Bydosa 0xcecymukis: 1. [lnczymuru cnepmamosoidis. I1. 3pi3 uepes giavHy

yacmuny Oxceymura: 1 — nepugpepuyni epynu 3 060x mMikpompy0OouoK, po3maulo8ari

no nepugepii dxceymukxa; 2 — napa YeHMpPaibHUX MiKpompyoouok; 3 — memopara, u,o

0MoOYYe BiAbHY HacmuHry Oxceymuka, 4 — naazmamuyina memopara; 5 — oa3anvHe

minvye. I11. 3pis uepes 6a3anvre minvye: 6 — nepugepuuri zpynu 3 mpbox MiKpompy-
oouok. IV. Pyx dOxceymukie 3abe3neuye enepzis ATD

(man. 22.4). PobGora BifioK B3arajioM Harajgye BecJyBaHHA 1 3as3BuUail
CKOOpAMHOBaHAa (HAaOpUKJAL, B iH(Yy3opii). [aa mKTyTHUKIB XapaKTepHUM
o0epToBuii a60 XBUJIENIOAIOHUIT PYX.
Pob6oTa m:xryTukiB i Biliok 3a6esmeuye
He JININle IIepecyBaHHs, a M HaJIXo-
IJKEeHHS YacTUHOK IMKi JO ITOBepxHi
KJITHHY Pa30oM 3 TOTOKaMU BOAM, AKi
BOHHM CTBODIOIOTH (HAIPUKJIAZL, DPYX
MPKTYTUKIB TPaBHUX KJITUH Tiapn).
J»XryTuKu 1 BilKM MOXKYTH TaKOXK 2
BUKOHYBATU YYTJIUBY (HAIPUKJAT,
y BifiuacTux uepBiB) i 3axumcHy (Biii-
KU emiTeyrilo HOCOBOI IIOPOYKHMHU)
PYyHKILIT.

Basanbui Tinbpla MIKTyTHKIB 1 Bi-
10K 3a Oy/10BOIO HATaAyIOTh IEHTPioJIi,
AKI BXOZATH O CKJIaAy KJIITHHHOIO Maan. 22.4. Cxema pobomu 0xceymukris
IEHTPY. (1) isiiiox (2)
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Mauan. 22.5. Cxema 6ydosu yenmpioaeii: 1 — epynu mikpompy604ok
no mpu 6 KOMCHil

e KNiTUHHUIA UEeHTpP — oprameia, sgKa CKJALAETLCA 3 ABOX IIEHTPioJeid,
pOS3TAIIOBAaHUX Y CBITUIIN yHIiJbHEHINW AigAHII muromiasMu (maJua. 22.5).
IJenmpioni MaioTh BUIVIAL IIOPOXKHBOIO LIUJIiHApA, AKUH CKJIAZAETHCA 3
IeB’sITHU KOMILJIeKCiB MiKpPOTPYOOUOK, IO TPU B KOJKHOMY. ¥ Iepiogu MixK Iomi-
JaMU IIeHTPioJIi poa3TalloBaHi Mo0ausy aapa, 3a3BUUYal IOPyY i3 KOMILJIEKCOM
Tonbmoxi. Ilig yac momisy KJIITHHY HEHTPIOi PO3XOAATHCS 0 11 MOJIIOCiB i cary-
I'YIOTH IIEHTPaMM OpraHisallii HuTOK BepereHa noninay. ToMmy KoKHA ITEHTPioIsa
TOTpAaIJIsA€E 10 OfHiel 38 mouipHiX KiiTuH. IleHTpioJIi ToIBOIOIOTHCA B IIEPioa MisK
moAijaMu, IPU IIbOMY HOBa YTBOPIOETHCS IILJISAXOM CaMO30MpaHHs.

Kpim Toro, meHnTpiosi 6epyTh yuacTh y OpMyBaHHI MiKPOTPYOOUOK ITUTO-
mJIa3Mu, IKTYTHUKIB 1 Bifiok. AJjye (QYHKIII ImeHTpiosieil Ie ocTaTOYHO He
3’acoBani. Tak, y KJIiTUHAaX, e MEHTPIioJi BifAcyTHi, mpolecu (hOpMyBaHHA Mi-
KpOTPYyOOUOK BepeTeHa IMOMiJIy Ta OopraHeJ PyXy BimOyBawmoTbcA i 0e3 IXHBOL
y4uacTi. ¥ JesdKUX BOJOPOCTEH, V KJIITHHI AKUX HeMae IMeHTpioJiel, (hyHKITiI0
IeHTPYy opraHisamii BepeTeHa MOAiJNy BHKOHYIOTH 0as3ajibHi TiJBIS IKIY-
THUKiB.

} KnioyoBi Tepminm ta noustra. Pubocomu, nceedonodii, 6a3anvie minvye,

yenmpioni.

Pubocomu — HemeMOpaHHi opranesn KJIITUH IPOKapioTiB Ta eyKapi-
OTiB, AKi 6epyTh yuacThb y cuHTe3i 6iKiB. PosTaloBaHi B iuTomnias-
Mi, MmiToxOHAPiAX i1 MactTugax. MaioTh BUIIAL C(hepUUHUX TijIellb,
110 CKJIAMal0ThCA 3 IBOX Pi3HUX 3a PO3MipaMM YaCcTUH — BEJMKOI Ta

Koportko . .
po Mautoi cybomuuuib. KoxkHa 3 cyOOAMHUIL CKJIALAETLCS i3 CIoIyUe-
HuX Mix coboro pPHK i 6iyIKiB Ta yTBOPIOETHCS B SAAPi.
rosioBHe
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Ilo opraHes pyxy KJIITMHU HaJeKaThb IMceBAomofii (HecmpaBikHi
HiKKU), mKrytuku i Bifiku. IlceBmomopmii — HemocTiiiHi BuUpocTu
muTonaasMu. BoHu 3abe3meuyroTh mepecyBaHHA KJIITUHU Ta 3aXO-
IJIIOIOTH TBEPAi YaCTUHKY 12Ki ToIo (mpoiiec (haromuTosy).
JKTyTMKM Ta BiiKM — IIe TOHEHBKi IIOCTiiHI BWPOCTH IMTO-
mwiIasMu. YcepeAuWHI WX OpraHeJ PO3TAIlOBaHI IMyYedYKW MiKpO-
TpyOouok. Pobora Biiiok 3a3Buuail CKOOpPAMHOBAHA Ta Haramye
BeCJIyBaHHS, a AJA IKTYTHUKIB XapaKkTepHuil 00epToBUil ab0 XBUJIE-
HoIiOHUI PyX.
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KiaitTusunii MeHTp CKJIagaeThCs 3 [BOX IeHTPioJeli, pO3TAIIIOBAHUX Y
CcBiTJIi#l ymiinbHeHiN minaHii muTomiasmu. lleHTpiosi 3a OymoBOIO
HaraJyioTh 0a3aibHi TIIBIA AMKTYTUKIB i Bitiok. BoHu 0epyTh yuacThb
y (opMyBaHHiI BepeTeHa IIOAiJy Ta MiKPOTPYOOUOK ITUTOILIA3MIU,
MUKTYTHKIB i BIOK.

@. 1. Siki 6ynoBa Ta pyHKUii ppubocom? 2. [le i ik yTBOPIoOTLCS prubocomimn?

3. ki 6ynoBa Ta QyHkuii ncesgononii? 4. LLjo cninbHoro i BigMiHHOro B
SanutaHHa AN 6yno.i Ta pobOTi AXIYTUKIB i Biliok? 5. LLjo Take KAiTuHHWIA LeHTP? 6. Ski
CaMOKOHTPOJIIO  6ya0Ba i PyHKLIT LLeHTpioneri?

TMomipkyiite. Aki kaimunu opzaniamy A100UHU i MEAPUH MAIOMb Nce800N00it, OxceymuKu
abo situxu? ki ixHi pynryii?

2 3 BYJOBA RJIITUH ITPOKAPIOTIB.
e TI'IIIOTE3SHU IIOXOJKREHHA EYRKAPIOTIB

) lpurapaiite: saka 6y0osa i YHKYIL naa3mamuinoi memoparu, u,0 makxe xpomoco-
mu, cnopu, inyucmyeanus? IJo make eyxkapiomu? Axi pyuryii JHK
6 kaimuni? IIJo maxe anmuzenu?

IIporsarom 3,8—2,5 Mapa POKiB ToOMY, KOJIHU IIfe He OyJIO aHi pOCJINH, aHi TBa-
puH um rpubiB, Ha HAIII} JIaHETi iCHyBaJIu JIUIlle TPOKapPioTH.

e Bynoea kJiTUH npokapioTie. Bu Bke 3HaeTe, M0 3aJIe;KHO BiJ piBHA
opraHisalii KJiTHHU, 30KpeMa HaABHOCTI Apa, yCi opraHisMu IOAiJISIOTh Ha
IpoKapioTiB i eykapioriB (pocaunu, rpubu, TBAPUHU).

Ilporapiomu (Bix nat. npo — nepex, 3aMicTh Ta I'pell. Kapiow — APO) — HAJI-
IapCTBO OPTraHi3MiB, IO CKJIaIy SKOIr'o BXOAATH 1apcTBa Apxei (ApxebaKTepii)
ta CpaB:kHi 6akTepii (Eybakrepii). o cipaB:kHiX 6aKTepiil HaJeKaTh BJac-
He 6aKTepii Ta miaHo6aKTepii (3acTapijia Ha3Ba — «CUHBO-3€JIeHI BOJOPOCTi»).

Apxei (ApxebakTepii) — rpyna npokapioTiB, siki Bia cripaBxHix 6akTepiii Biapi3-
HSIIOTbCSI 0COBMBOCTSIMU OYZI0BU Ta MPOLIECIB XUTTELIS/ILHOCTI. 30Kpema, ixHi
KJNITUHW MaloTb MEHLLI PO3MipH, a KiibLiesa monekyna [JHK 3a3Buyar otoyeHa oco-
6nmBuMY BIIKaMK — FiICTOHaMM Ta LELU0 Haragye XPoOMOCOMY €yKapioTUYHUX Kili-
TuH. Cepen apxe nepeBaxarTb reTepoTpopu, oAHaK TakoxX BidoMi aBTOTPOpU —
XEMOCUHTETUKU (OTPUMYIOTb eHeprito a5 6ioOCUHTe3y BHAC/A0K eK30TepMIidHUX
OKMCHO-BIAHOBHYWX peakuivi crionyk Cynbdypy) Ta GOTOCUHTETUKMN, OCTaHHI HE MiC-
TSTb XJ10POPiNy, i IPOLEC POTOCUHTEIY Y HUX AYXE Masio BUBYEHUI.

Kiaituay npoxapioTiB MaroTh IIOBEpXHEBUIH amapar i IUTOIIa3My, B AKil
poasTallioBaHi HEeUMCJIEHHI opraHeJm Ta pisHomMaHiTHI BKJIroueHHA. IIpokapio-
TUYHI KJIITUHA He MalOTh OiJbIIOCTI opraHes (MiTOXOHAPIiH, IJIaCTUL, €HIO-
IJIa3MaTU4YHOI CiTKM, KoMIIeKcy [onbisKi, J1i30CcOM, KJIITUHHOTO IIEHTPY
To1110). IIpokapioTn — MikpocKkomiuHi opranismu. Posamipu iXHixX KJIITUH 3a3BU-
yai BapirooThk y mexkax 0,2—-30 mMxM y giamerpi abo 3aBmoB:kKu. IHKOIU Tpa-
IJISIOTHCA 1 OiJbIIri 3a posmipamu KiaitTunu. Hanpukaan, nedaki sugu poxy Cii-
poxeTa MOXKYThb caratu A0 250 MKM 3aBmoB:xKu. PopMa KJIITHH IPOKaAPioTiB
pisHOMaHiTHA: KyJasdcTa, HAJUUYKOIOLIOHA, V BUMVIALL KOMU abo CIIipaJbHO 3a-
KpyueHoi HUTKH Toiro (MaJ. 23.1). ¥Yci mpokapioTn — OMHOKJIITUHHI opraHismu,
KJITUHY AKUX IIiCJA MOy YacTO 3aTHI 3aJIMIIIATUCA CIIOJYUYEeHUMU CBOIMU
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Mauan. 23.1. Pizna ¢opma kaimuu nporkapiomis: 1 — koxu,; 2 — cmpenmokok; 3 — 8io-
pionu; 4 — cnipunu; 5 — 6ayunu 3i Oxceymuxamu; 6 — apxei; 7 — KoAOHII bakmepiil;
8 — nanyIcKU 3 KAimuH KoKie; 9 — memanoymeopwwui 6axmepii

CTiHKaMM Ta YTBOPIOBATHU KOJIOHII y BUTVIAA1 HUTOK, I'POH TOIMO. IHOAI KOJIOHIT
OTOYEeHi CIIiJIbHOIO CJIM30BOI0 000JIOHKOIO — KaICYJIOK. ¥ KOJOHiaJIbHUX IliaHO-
OaKTepill KOHTAKTH MidK CyCcimHiMM KJIITMHaAMK MAlOTh BHUIVISL MiKPOCKOIid-
HHUX KaHAJIbI[iB, 3aIIOBHEHUX I[UTOIIJIa3MOIO.

Ho ckjany mOBEepXHEBOr0 amapary KJITMH HPOKAapioTiB BXOAATH ILIas-
MaTuuYHa MeMOpaHa, KJIITUHHA cTiHka (MaJj. 23.2), iHKoJIM — cJIn30Ba KamcyJia.
¥ 6inbirocTti 6akTepiil KIITMHHA CTiHKA CKJIAJAETHCSA 3 BUCOKOMOJEKYIIAPHOT

':""'“|IIJ..
LR

W J |1 | F~|
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Maan. 23.2. Cxema 06ydosu KAiMUHHOL

cminku npoxkapiomia: 1. Ilnasmamuuna

memopana. II. KaimuuHa cmiHka:

1 — 306HiWHA memOpaHa; 2 — MYpeiH;
3 — zninidu; 4 — 6iaxu

opraHiuHoi criosryku mypeiny. Ia cmo-
JIYKa YTBODPIOE CiTYACTy CTPYKTYPY,
AKa HaJae KJIITHHHIA CTiHII Kop-
cTKoCTi. ¥ IiaHOoOAKTepiil [0 CKJIALy
30BHINTHBOTO IIAPY KJITUHHOI CTiHKU
BXONATHh IIOJicaxapuj MeKTHH Ta
oco0amBi ckopoTiuBi O6inKu. BoHu 3a-
0e3IeuyoTh 0CO0JIUBY (OPMY PYyXY —
KOB3aHHSA a00 o0epTaHHA.

Ho ckyiany KJIITUHHOIL CTIHKU YacTo
BXOIUTH TOHEHBKUI IIIap — TaK 3BaHa
30BHIIIIHA MeMOpaHa, IO MHOAIOHO MmO
IJIa3MaTUYHOI MeMOpPaHU MiCTUTD 0iJi-
Ku, ¢ochorimigu Ta iHIII pevuoBMHU
(mas. 23.2). Boma 3abesmeuye Imin-
BUINIEHU CTYIIiHb B3aXWUCTy BMICTY
KJIiTMHU. 30KpeMa, Ha TaKUX OaKTepii
He [iloTh mOedAKi aHTuUOioTMKU (HAa-
MIPUKJIaM, MEeHiIWIiH, aKTUHOMIIIH).
Kiaitunaa crinka 6akTepiit mae anmu-
2enHi énacmueocmi, ToO0OTO OpraHiam,
y AKHHU moTpaijse OaKTepis, CIIPUA-
Mae 11 AK 4yKOopigHe, HeBJIACTHUBE TOMY
TiJI0. 3aBOAKHU ITLOMY II€BH1 JIEHKOITUTH
«BITIBHAIOTH» XBOPOOOTBOPHiI OakTepil
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Ta BUPOOJIAIOTH A0 HUX auturina. (IIpuzadaiime, ax anmumina 3HEUK0OH Y-
oMb AHMU2eHU.)

Jlimigu Ta mosicaxapuay KJIITMHHOI CTIiHKHM MaiOTh 3MOTy 0aKTepisiM IIpPHU-
JIUTIATU A0 Pi3HUX IMOBEPXOHbD (KJITUH eyKapioTiB, eMaJri 3y0iB TOIIO), a TAKOMK
3JIMIIATHCS Mixk coboro. Cruszoea kancyna CKIanaeTbed 3 mosicaxapuzis. Bona
He IysKe MiIlHO 3B’A3aHa 3 KJIITUHOIO i JIeTKO PYHHYEThCA Hif Ai€I0 IIeBHUX CIIO-
aykK. IloBepxHA KJIITHH AesaKuX OaKTepiii YKPUTA YHUCICHHUMU TOHEHbKUMU
HUTKONOMIOHUMY BUpPOCTaMU. 3a IXHBOI yUacTi KJIiTuHY 6aKTepiit 00MiHIOIOT-
cA CIIaKOBOIO iH(OpMAIli€0, 3UiNIAIOTHECA MidK c000I0 a00 MPUKPITIIIOIOTHC
o cyocTpary.

Pubocomu mipokapioTiB ApiOHiIIi 3a pubocoMu eyKkapioTuyHUX KJaiTuH. [1nas-
MaTuyHa MeMOpaHa MOKe YTBOPIOBATH IVIaJIeHbKi a00 CKJIaquacTi BTMHU Y IIUTO-
nnasmy. Ha ckiraguactux MeMOpaHHUX BIrUHAX MiCTATHCA AUXAJTbHI (hepMeHTH Ta
pubocomu, a Ha IMIafieHbKUX — (hOTOCUHTE3yI0Ui mirMenTu (MaJj. 23.3). ¥V KIiTnHax
IeaKux OaKTepiit (HaIpuKJaam, IyPIyPHUX) (DOTOCUHTE3YIOUi MIirMeHTH MiCTATh-
cs y 3aMKHEHUX MIITKOIOiOHNX CTPYKTypPaxX, YTBOPEHUX BIUHAMY ILJIa3MaTHy-
HOoi MeMOpaHU. Taki MiITeuky MOXKYTh OyTH PO3TAIIIOBAH1 IIOOAUHITI a00 K 3i0paHi
B Kynku. IlogibHi yTBOPU ITiaHOOAKTEPill HA3MBAIOTh TUJIAKOIJaMU; BOHU MiCTSATh
XJIOPO(Yia i po3TaroBaHi MOOAUMHOKO Y TOBEPXHEBOMY IITapi ITUTOILJIa3MMU.

Y neakux O0axTepiii i mMiamobaKTepiil — MeIIKaHIIiB BOJOMM a00 Kamijasapis
I'PYHTY, 3aIIOBHEHUX BOJOI0, € 0COOJIMBI 3alI0BHEHI Ira30BOI0 CYMIiIIIIIIIO 2a3061
éaxyoni. 3MiHIOIOYN 00’€M BaKy0JIb, 6aKTEPil MOXKYTH II€PEeMIIyBaTUCh ¥ TOB-
I1i BOAM 3 MiHiMaJIbHUMU BUTPaTaMU €Heprii.

IlIpuzadaiime: 3amicTh Axep y KJIITHHAX IPOKAPIOTiB € ANepHi 30HU — HY-
KJIeoiiu, Je PO3TAIllOBAaHUU CIIaJAKOBUU MaTrepias — Kinbiesi momexkynu [THK
(man. 23.3). Kpim Toro, y muTomnyiasMi TpanasioThCA HEBEJINKI KiJIbIleBi MoJe-
kyau JJTHK, mosaxpomocomHi (haKTOpu crragKoBOCTi — maasMmigu. Bornu spatHi
TOIBOIOBATHUCS He3aJeKHOo Big moJsekysa JJHK aaepHoi 30HM.

~‘;— Kancyna

GOTOCUHTETUYHI MeMOpaH — | LI~ 3anacHi NOXWBHI PEYOBUHN

BiNnKoBi BUPOCTU

_ ——— KNiTMHHA CTiHKa
000JIOHKW KJTITUHMK

nnasmatuyHa membpaHa
HYKNEOIL,

=

cKnag4vacTi BrMHU
MembpaHm
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Maan. 23.4. ITocaidosni cmadii nodiny 6axmepianbHOL 4

Kaimunu: 1 — mamepuncvka Kaimuna, 2, 3 — nodeo-

enna monexyau [JHE 6 adepriii 30ui; 4, 5 — nodia
yumonaasmu; 6 — ymeopeHHs O0UipHIX KAIMUHR

u Y GaraThox CIpPaB;KHiX OaKTepiil € oguH, He-
5 Kinbka abo 6arato mxryTtukis (MmaJ. 23.3). [Rry-
TUKU MOYKYTb OyTH B JeKiJbKa pasiB HOBIIi 3a
caMy KJIITHMHY, OPOTe iXHifl miaMeTp He3SHAUHUN
ﬂ (1025 um). [[XKryTUKM TPOKapioTiB Jnime 30BHI
HArayoTh JKTYTUKHU €yKapiOTUYHUX KJIITHH Ta
3 CKJIaTalOTheA 3 ofHiel TpyOOUKM, YTBOPEHOI 0CO-
' osmBuM Oisikom. KiriTuHu niano6akKTepiii mo3das-

ﬂ JIeH1 KTy TUKIB.

e OcoONMBOCTI MpouUecCiB XUTTERIANbHOCTI
npokapioTie. KiiTuHu mpokapioTiB MOKYTh IIO-
TJIMHATY CHOJYKU JIUIe 3 HEe3HAYHOK MOJEKY-
ﬂ, JIAPHOIO MACOI0. IXHE HAAXOMKeHHA B KIITHHY

z ‘T : 3a0e3meuyoTh MeXaHisMu Au@ysili Ta aKTUBHOTO

KnaiTuHu nOpokapioTiB pPO3ZMHOMKYIOTHCS BHU-

g KJIIOUHO HECTATeBUM MIJIAXOM: MOIiJIOM HAaBIiJ

(maui. 23.4), spigka — OpyHbKyBaHHAM. Ilepen mo-

6' O ' ‘ O ) IijloM cIagKOBUM Marepiaj KJIITHHU (MOJeKyJia
OHEK) noxsorooersca. KiitTura BUIOBKYyETHCH, a

MIOTiM YTBOPIOETHCA IIOIEPEYHA IIePeropoaKa, 1110

HiOuU «BpocTae» BcepenuHy KJaitmuu. Ilicasa mporo mouipHi KJIITHMHM PO3-

XOAATHCA. SIKIO BOHM 3aJIUINAIOTHCA CIOJYUYSHUMH MisK CO00I0, TO YTBOPIO-
IOThCSA KOJIOHIT y BUTVIsAAi IpoH (cTadisIoOKOK), HUTOK (CTPEITOKOK) TOIIIO.

¢ [lepeHeceHHs NpoOKapioTaMn HECNPUATIIMBUX YMOB. 3a HacTaHHS He-
CIIPUATINBUX YMOB y IeAKUX IIPOKapioTiB BinOyBaeThcA CnoOpoymeopeHHA
(mau. 23.5). IIpu 11boMy YacTHHA [UTOIJIA3MU MaTEePUHCHKOI KJIITUHY BKPUBa-
€ThCsA 0araToIIapoBoi0 000JOHKOIO, YTBOPIOIO-

/. = \\ uu criopy. Taki criopu 3aBAAKY HU3BKOMY BMicC-
TY BOAU AY3Ke CTilKi 10 Ail BUCOKUX TeMIIepaTyp:

1 y OeAKWX BUOAJKaX BOHU MOYKYTb BUTPUMY-

BaTH KUII'SATIHHA IIPOTATOM KiJBKOX TONWH.

\ — J J Bouu Takox BUTPHMYIOTH 3Ha“IHi A03H i(?Hisy-
FOYOT'O OITPOMiHEHHS, BIIJIMBU PiSHUX XiMIiUHUX

s \\ criosryk Torfo. Criopu IpoKapioTis He € (hopmoI0
HEeCTaTeBOTO PO3MHOMKEHHs, a CJYTYIOTb IJIs

[ - 5 TPHUBAJIOTO 30epesKeHHA JKUTTE3AATHOCTI B He-
cupuATINBUX ymMoBax. Tak, y I'pyHTi, 1110 Ipu-

\ )) JIUTI 10 KOPEHiB 3aCyIIIeHNX POCJUH 3 OZHOTO

repbapiro y BemukooOpurauii, Oyaum BuABJEHIL
} Maa. 23.5. Cxema ymeopenns *RUTTESNATHI CHIOPH, BIiK AKUX MEPEBUIIYBaB
cnopu ecepeduni waimunu (1) 9S00 POKiB. VueHi NpuIyCcKaTh, 1[0 B JEAKUX
ma yucmu (2) (dodamroea o6o- BUIAAKAxX clopu OakTepiit sgarHi 36epiratu
JIOHKQ OMOYY€ KAIMuUHy 3308Hi) KUTTE3AATHICTD 1 10 1000 pokis. ¥V cupuaTin-
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BUX YMOBaX CIIOPU «IIPOPOCTAIOTH», TOOTO KJIITMHU IOKHIAIOTHL O00JOHKY Ta
POSIIOYMHAIOTH AKTUBHY KUTTENIAIBHICTb.

Ieski npokapioTu 3xaTHi 10 inyucmyeanna (Bin nat. iH — B, BcepeAuHi Ta
rpen. kucmic — Mmixyp) (maJj. 23.5). IIpu 1pbomy IiJIbHOIO 000JIOHKOIO BKPUBa-
eThcd Beda KaituHa. [{luctu mpokapioTiB cTi#iki 1o aii pagianii, BucymnryBaHH4Ag,
aje, Ha BigAMiHY Bij cmop, He3maTHI IIEPEHOCUTHU Oil0 BUCOKUX TEMIEPATYD.
Kpim mepenecenHs mepiofiB HECIPUATIUBUX YMOB, CIIOPU Ta IMCTU 3abesme-
YYIOTh MOIIUPEHHSA ITPOKaPiOTiB: 3 BOAOIO, BITPOM UM 3a ydacTi iHIIIMX opra-
HisMiB.

¢ FNiNnoTe3un NoxXoa KeHHs KNITUH eyKapioTiB. ¥ cyuacHii 6iosoriuuii HayIi
TIOTIMPEH] YABJIEHHA IIPO Te, 110 eyKapioTUYHA KJIITHA MOTJIa BUHUKHYTH BHA-
CJIimIoK cuMO0i0o3y meKinbKOX mpokapioTuunux (MaJ. 23.6). Taki morimanu 6asy-
IOThCS Ha SIBUIIL aBTOHOMHOCTI MiTOXOHAPill, XJIOPOIJIACTiB Ta iHIIUX KJIITUH-
HUX CTPYKTYP. YIepirie 1o izero mie HanpukiHili XIX cT. BUCJI0OBUB POCICHK U
yuenuii M. IIser. Moro nornanu B 20—40-x pokax XX CT. eTaIbHO POSBUHYB
immuit pocificbruit yuernuit — K. MepexxkoBcbkuii. OcTaTouHo K zinome3y
cumbiozene3y (endocumbiomuuna zinomesa) chHopMyJIIOBaJIa AMEPUKAHCHK U
6ioJtor JI. Mapreaic y 60—70-1i poxu XX cT.

OcCHOBHI TIOJIOKEHHS eHA0CUMOiOTHUHOI TinmoTe3n Taki. Biosoru-reopetnku
IPUITYCKAIOTh, IO AP0 Ta OJHOMeMOpPaHHiI opraHei (eHIOILJIa3MaTUYHA CiT-
Ka, KoMmILIeKc IToapm:ki, BaxKyoJii TOINO) MOIVIM BHHUKHYTHU BHACJIIOK
BII'TYYBaHHA IJIa3MaTUYHOI MeMOpaH! BCepeIuHYy KJIITHHU. BBa'KamTh, II10
TaKa rimoTeTHYHAa IIEPBMHHA eyKapioTHUHa KJIITHHA 3a JOIIOMOT0I0 (haromuTo-
3y 3axoIuja aepoOHy reTepoTpodHY IPOKAPIOTUUHY KJITHHY, 1110 30eperyacs
B IUTOIIA3Mi AK aBTOHOMHA CTPYKTypa — MiroxoHzapis. Cum6io3 3 aBTO-
TPO(HOIO KJIITHHOIO I[iaHOOAKTEPili 3yMOBUB CTAHOBJIEHHS iHIITOI aBTOHOMHOI
opraHejii — maacTunu. I1oABy IKTIYyTHUKIB IIOB’SI3yIOTH i3 cuM0i030M KJIITHHI-

0“% o@
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Maan. 23.6. Endocumbiomuyna zinomes3a noxodxeHHs eyKapiomuiHol KAIMmuHu:
1. Knimuna 3 adpom ecmynae 6 cumbiod 3 aepobHolo baxmepi€eio, w0 0a€ noLamox
mimoxondpii. [I. Kaimuna 3 a0pom écmynae 6 cumobios i3 30ammuoio 00 gomocunmesy
yianobaxmepieio, wo dae nowamokx xaoponaacmy: 1 — a0po; 2 — aepobHa 6axmepis;
3 — nepsunHa MmimoxoHOpisa; 4 — mimoxoudpia; 5 — yianobaxmepis; 6 — nepeuHHULL

xzoponsacm; 7 — XA0PONLACT
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XassiHa 3 PYyXJIMBOIO CIIiPOXETOIO[i0HOI0 ITPOKAPIOTUYHO KJIiTuHOI0. Bazais-
Hi TigbIA MYKTYTUKIB, MOMKJIWBO, TPaHC(OPMYBAJMCH y IEHTPioNi Ta iHImi
CTPYKTYPHU, BaBOAKU SAKUM CTAJU MOKJIUBUMU OCOOJMBI (opMu Mmomiay
eyKapioTHUYHOI KJIITHHU — MiTO3 i Meii03.

YueHi-eBOJIOIiOHICTY BBAYKAIOTH, 110 ITOAAJIBII 3MiHYU IEPBUHHUX eyKapio-
TUYHUX KJITHH CIIPUAJIU MOABI TBapuH, rpubiB i pocauH. 30KpeMa, CTAaHOBJIEH-
HsA TBAPUHHUX KJIITHMH TOB’ABYIOTH 3 YIOCKOHAJEHHAM (haroiuTosy, IpubiB —
JKUBJIEHHS PO3YMHAMU OPTaHIYHUX CHOJYK, POCJUH — (DOTOCUHTESY.

ExcmepumenTasbHO €HAOCUMOIOTHUHY TinoTe3y, He3BaAYKAIUW HA TPUBAJIi
1abopaTOpHi MOCJiIKEeHHSA, MOBECTHM UM CIPOCTYBaTU He BIAJIOCA, TOMY
CHpPaB)KHIi MPUYNHY OSABU HA MJIaHETi 3eMJIsI eyKapioOTUUYHNX KJIITUH, a TAKOMK
TBapUH, POCJMH i rpubiB moci HeBimomi.

Knioyosi Tepminm ta noustra. IIpokapiomu, kon’10zayisn, cnopoymeopen-
HA, IHYUCMYEAHHA.

Kiaituau mpoxkapioTiB — He MaioTh Agpa Ta 6araTbox opraxes (MiTo-
XOHJPil, IIJIacTUa, eHI0IIJIa3MaTUYHOI CiTKM, KoMILIeKcy I'orbmsKi,
JizocoM, KJIITMHHOTO HEHTPY Toiro). IIpokapioTn — ogHOKJIITHUHHIL
OpraHidamMu, KJIITUHU AKUX TiCJaA IIOALJY YacTO 3aJHUIIAIOTBCA CIIO-
JYYeHUMU CBOIMU CTiHKaMU, YTBOPIOIOYUM KOJOHII.

IloBepxHeBUil amapaT KJIITHMH HTPOKapioOTiB BKJIIOUAE MJIa3MATUUYHY
MeMOpaHy, KJIITHHHY CTiHKY, iHOAI — po3MiIlleHy HaJ HeI CJIMU30BY
KarcyJay. Ilo cKIamny KJIiTUHHOI CTiHKY O0iJbIIOCTi 6aKTEepiil BXOIAUTH
BHCOKOMOJIEKYJIIDHA OpraHiuHa CHOJ)yKa MypeiH, AKa Hajmae ii
JKOPCTKOCTI.

¥ nmuronsasMi mpokapioTiB poararoBaHi Apioui pubocomu Ta pisHo-
MaHiTHI BKJIOUeHHA. [lnasmMaTnuHa mMeMOpaHa MOJKe YTBOPIOBATU
riaafgeHbKi abo cKJiagyacTi BruHH B IUTOILIasMy. Ha ckiaaguacTux
MeMOpaHHUX BrUHAX PO3MiIeHi AuxajabHi (pepMeHTH Ta pubocomu,
Ha IJIaJeHbKUX — (POTOCMHTE3YIOUi IIirMeHTH.

Y kaiTmHaX IPOKAapPioTiB € O4HA UM IBi AAepHi 30HU — HYKJIeOIAH, e
posTallloBaHUII CIIaAKOBUI MaTepias — KinbiieBa mosekyaa [[HK.
Kiaituan geaxkux 6axTepiili MalOTh OpraHe n PYyXy — OOUH, JeKiIbKa
abo 6araTo IKI'yTUKiB.

Kraituam mpoxkapioTiB pO3SMHOMKYIOTHCA TOJIJIOM HaBHOiJ, 3pigKa —
OpyHbKyBaHHAM. 1A JeAKWX BULIB Bimommuii mpoiiec KOH forairii,
mig yac AKoi KiaiTuHu oOMmiHioloTbesa mosekyaavu [THK. Cmopu Ta
MuCTU 3a0e3MeuyloTh IIPOKapioTaM IlepeKUBaHHS HECHPUATINBUX
YMOB Ta IOIINPEHHs B 0iocdepi.

% 1. Yum knitmHn npokapioTiB 3a 6y40BOI BiAPI3HSAOTLCS BiA KIITUH

v eykapioTi? 2. Slka 6ya0Ba NnoBePXHEBOro anapary KJiTyH pokapioTiB?

BanutaHHa ana 3. SKi BHYTPILIHbOKIITUHHI CTRDYKTYPY € B MPOKapioTiB? 4. Sk PO3MHOXY-

CaMOKOHTPOJIIO  tOTbCS MPokapiotn? 5. Ske GioJioriyHe 3Ha4eHHs MPOLIECIB ClIoPOyTBO-
PEHHSI Ta IHUNCTYBaHHS B MPOKapIioTiB?

Momipkyite. Yum moxcra noscHumu npocmiuty 6y008y KAiMUH npoxKapiomieé nopieHAHO
3 eyxapiomamu? Bidnosidv o0r pynmyiime.




Tema 2. Uutonnasma knitnH SeodSssecais
JTABOPATOPHUUN NMPAKTUKYM

JIABOPATOPHA POBOTA Ne 6 ]
BUBYEHHSA BYJ10OBU OJTHOMEMBPAHHHUX OPTAHEJI!

MeTa: osnaiiomumucs 3 6y008010 00HOMEMOPAHHUX OpZAHeN Y KJAIMUHAX MBAPUH i
POCAUH.

Marepianu Ta o6nagHaHHs: yubyiura yuby.ri pinwacmoi, MiKpoCKOn, npenapysa.ib-
HUll Habip, ninemku, QilbmpysarvHUll nanip, npedmemHui ma HAKPUBHI CKeJbUs,
Ppo3uun 1o0udy Kaain, KYyibmypa Hueux ingysopiit a6o nocmiiini mikponpenapamu
in@y3opii-mygenvrku, madbauyi «Bydosa kaimunu» ma «In@y3opis-myperviar,
eJleKMPOHHO-MIKPOCKONIUHI homozpadii mEapuUHHUX MaA POCAUHHUX KJLIMUH.

Bapianr 1
Xig po6otun

1. PeTesibHO IIPOTPiITh HpeaMeTHE CKJIO cepBeTKoio. IlimeTKoio HaHeciTh Ha
HBOTO 1—2 Kpami caabKoro po3unHy HoAUAY KaJriio (BiH 3a0apBJIIOE IIUTO-
IJIasMy y CBiTJIO-3KOBTHH KOJIip). 3aiBUI PO3YMH BUIAIITH 3a JOIIOMOTOIO
(irbTpyBaIBHOTO TTATIEDY.

2. CranpneseM abo j1e30M 6e3meuHoi OPUTBU BiJf COKOBUTOI JIYCKU IUOYJINHUI
BiZIpisKTe CMY)KKY 3aBIIUPINKU 3—4 MM, nepesamaiTe ii HaBmia i 3HIMITH
TiHIIETOM TOHEHBKY BEPXHIO IMKIPKYy 3 onHiel 3 mojoBuHOK. IlImMaTouok
MIKIpKYU MOKJALITh Y KPAIJIMHY HOAMAY KaJIilo HAa IPEeIMETHOMY CKJL Ta
poOsIpaBTe MOTO IpernapyBaJibHOIO I'OJIKOIO.

3. Cyxe HaKpUBHE CKeJbIle BEPTUKAJBHO MOCTABTE IMOPYY i3 KPAIJIUHOIO
moauay KaJito i 00epeskHo OMyCTiTh oro Ha Hei.

4. BuroToByieHU# mpelapar MOKJALiTh Ha IIPeIMEeTHHI CTOJIUK MiKPOCKOIIa
i posrasHbTE H10T0, BUKOPUCTOBYIOUM 00’ €KTUB MAJIOTO 301/IbIITeHHA.

5. Po3auBiThCAa KOHTYPU KIITUHHUX CTiHOK, y SKUX IMOAEKYAU IIOMiTHI 0TBO-
pu — IIOpH.

6. IToBimbHO IlepeMilllyloum IIpemapaT II0 CTOJUKY, BHUOEpiTh y MHoJii 30py
3—4 wuaitumau. Ilpum OGinbiromy 36inbireHHi Mikpockoma (06’extuB 20%)
3HAHMITL BeJINKi BAKyO0JIi, AK1 MOXKYTEL 3aiiMaTu MaiKe Bech 00’ €M KJiTH-
HU. 3aBIAKYU IIbOMY 3€PHICTA I[IUTOIJIa3Ma 30JI0TUCTOTO KOJILOPY HaOyBae
BUTJIAAY TAMKIB ab60 IPUCTiHKOBOTO II1apy.

7. He smimyroun mpemaparT Ha IPeIMETHOMY CTOJHKY, 3aMiHITBH 00’€KTHUB
(3acTocyiiTe 00’€KTUB OibIIIOTO 30iIBIIIEHHST).

8. IlopiBHAlTE KJIITHUHU, TOOAUEHI BaMUu y MOJIi 30py MiKpockoiia, i3 300pa-
JKeHHAMH Ha TaOJIUIAX.

9. 3pobiTh BUCHOBKH.

BapianT 2
Xip po6oTtn

1. ITigroTyi#iTe MiKpPOCKOII 1O POOOTH.
2. Ilpuroryi#iTe TUMUYacoOBUH IIpenapar iHdysopii-rydenbru.

IBUKOHYIOTbCA YUYHAMHI 3a BHOOPOM YUHTeNId 3 ypaXyBaHHAM MaTepialbHO-

TeXHIUYHUX MOYKJIUBOCTEI.
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3. Ilpu manomy 30inbIIIeHHI MiKPOCKOIIa Ha THMYACOBOMY YW IIOCTiHHOMY
MiKpoIrpenaparax 3HaUIiTh OKpeMi iH(py3opii.
4. ITpu BesmKomy 30inbIlleHHI MiKpocKoma (6askaHO HaA MOCTiHHOMY MiKpo-
mpenapari) 3HaUAiTh Ta PO3AUBITHCA CKOPOTJIMBI Ta TpaBHi BAaKYyOJIi.
5. ITopiBHsAliTe KIiTHHM, ITOo6AUYeHi BaMU y II0JIi 30py MiKpoCKoIia, i3 300pa-
JKeHHAMU HA TAOJIUIAX.
6. 3po0iTh BUCHOBKH.

BapianT 3
Xip, po6oTtu

1. PosrisaubTe eJJeKTPOHHO-MiKPOCKOImiuHi poTorpadii TBApMHHUX i POCIMH-
HUX KJIITHUH.

2. Busuaure, AKi 3 ofHOMEeMOpPaHHUX OpraHes IMOMiTHI.

3. OxapakTepusyiTe i opraHejJn, 3alIOBHUBIIN TAOJUITIO 34 3PA3KOM:

Oco6nuBocCTi
oynoBu

Y KniTUHaxX IKMX OpraHi3miB

raH
OpraHena TpannsalTbCca

DyHKLIT

1....

2.

4. 3po0biThL BUCHOBKM.

JIABOPATOPHA POBOTA Ne 7
BHUBYEHH{A BY1OBH IBOMEMBPAHHUX OPTAHEJI

MerTa: o3naiiomumucs 3 pizHomaHimHicmio 080MeMOPAHHUX OpzaHeL.

OGnapHaHHA, MaTepiany Ta 00’€KTU JOCNIMKEHHS: enodes, mpadecKanyis, cmuzJi
naodu 20poOUHU, WUNWUHU, Nepyl, 2100y, KOpeHenio0u MOPKEU; Npenapy8anbHuil
HaOip, npedmemHui i HAKPUBHI CKeLbYs; PilbMmPYEALbHUIL NANID; MIKPOCKON, MAlOLU-
yi, niOpyunuK.

BapianT 1
PosrasabTe XJIOPOILIACTH B KIITHHAX eJIoael
Xig po6oTtun

1. Burpumaiite enozmeio y remaiin Boai (+20...25 °C) nmporsarom 30—40 xB mpu
SACKPaBOMY OCBIiTJIEHHI.
2. Buroropre TUMYacOBUM MiKPOCKOIIIUHMI IIpemapar: BilOKpeMTe JIHCTOK

eyonel, IOMICTiTh MOTO Ha HpeaMeTHe CKJO y Kpamimuy Boau. [omaiiTe
BOIHUN PO3YUH HOAY 3 HOAUAOM KaJjiio (AJId IIHOT0 Y HeBEJIMKIiN KiJIbKOCTL
Boau po3unHA0THL 0,5 I loguay KaJito, 1omaoTh 1 I KpUCTAJiYHOTO HOomy
i moBOAATEL 06’eM posuuny g0 100 cm?). HakpuiiTe TuCTOK eofel HAKPUB-
HUM CKeJIbIIeM.

3. PosriasiHbTe mpemapaT mpu MajJoMy 30iJbIIeHHI MiKpockoma. 3BepHITh

yBary Ha KoJip i (hopMy XJ0OPOILJIACTiB y KJIiTHHAX.

4. 3amMaJroiTe OOHY KJIITHHY JHUCTKA eJiofel 3 xjaopormaacramu. IlignuniiTe Ha

MAaJIFOHKY CTPYKTYPU KJIITUHU, AKi BU IOMITHJIN 3a JOIIOMOT'0I0 MiKPOCKOIIA.

5. 3po0iThL BUCHOBKH.
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BapianT 2
Po3riaaasTe XpOMOILIACTH B KIITHHAX CTUTJIUX IJIOMIB IIUIIIIIMHY,
TOPOOUHH, EPII0 YN KOPEHEIJIOTY MOPKBHU

Xig po6otun

1. PeresibHO TIPOTPITH IIpesMeTHEe i HAKPUBHE CKEJBI[A CyXOI0 CEPBETKOIO.
ITimeTKoI0 HaHECiTH HA IPEIMETHE CKJIO KPAIlIMHY BOJIU.

2. IlpemapyBasbHOIO TOJKOIO HAAIPBiTHh MIKIpKY OIJIOAHS HMIUIININHU (TOPO-
OuHM), Ha0epiTh HA KiHUMK TOJKH TPOXU 3a0apBJeHOro M’ AKyIIa Ta BHe-
ciThb iioro y BOAY Ha IIpeaMeTHOMY CKJi. ['0JIKOo0 3/1erka pos3iTpiTh M’ AKYIII
i HaKpuUiiTe HAKPUBHUM CKEJIbIIEM.

3. Ilpu masomy 36iJbIlIeHHI MiKpOCKOIIa 3HAKUAITE Miclle, e KJIITHUHU JIeXKaTh

HallMeHII CKYMNUYeHO, i PO3AUBITHCSA XPOMOILJIACTH. 3BEPHITH yBary Ha

dopMy, KOJip i KiIBKiCTh MUX MJIACTUL.

ITpu BestmKOMY 30iJIBIIIEHH] JeTaabHillIe PO3TJIAHLTE OKPEMUI XPOMOILIACT.

3BepHITH yBary Ha 0COOJUBOCTI KJIITUHI: AAPO i IUTOIJIa3Ma MOKYThb OyTU

HeIOMiTHUMMU, a KJIiTHHHA CTiHKAa — TOHEeHbKa, 0e3 IIOTOBIIIeHb.

5. 3amaJsroiiTe 2—3 KJIITUHY i3 XpOMOILJIaCTaMH.

¥V rakriii caMo IIOCJIiIOBHOCTI MPUTOTY#TEe TMMUYACOBI MiKPOCKOITiUHi IIpe-

napaTy TKaHUH IJIOAIB IePIf0, KOPEHEIJIOAiB MOPKBH.

ITopiBHusAiTEe 0COGIMBOCTI Oy A0BU XPOMOILIACTIB PiSHUX POCJUH i Big3HauTe

pucu moxibHOCTI Ta BigMiHHOCTI MiK HUMU.

3aMaJIoiTe MOPYyY OAHA 3 OAHOIO II0 ONHiM KJIITHHI 3 XpoMoILIacTaMu pis-

HUX POCJIVH i MiATIUIIITE MaJIIOHOK, BKa3aBIIIN Ha3BY KOYKHOI POCIMHU.

3po0iTh BUCHOBKU.

~

o
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®
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BapianT 3
Po3riasaabTe JeMKOMIACTH B KIITHHAX MIKiPKU JUCTKA TPaJdeCKaHIIil

Xig po6otun

—_

OkpeMuii JUCTOK TpajgecKaHIiI OOrOpHITHL Ha BKAa3iBHOMY IaJbIli JiBoi
PYKH TaK, 11100 HUKHi posKeBuUii OiK JUCTKA BUABUBCS 30BHI.

Tonkoro mopymiTe map posKeBUX KJIITHH, 3HIMITh IIIHIIETOM TOKPUBHY TKa-
HUHY i mepeHeciTs ii y BoAy Ha IpeIMeTHOMY CKJIi, fomaiite 1ie 1—2 KpallinHu
BOJM, HAKPUHTE HAKPUBHUM CKeEJIbIIEeM.

PosausiThea TuMuacoBuii IpenapaT KJIITHH MIKipKY TpagecKaHIlii crrouar-
Ky IIPpU MaJIOMY, a IIOTiM IPU BeJIUKOMY 30iJIbIlIeHH]I MiKpocKoIa.
3BepHiTH yBary Ha Te, II0 HABKOJIO AJpa, a TAKOK Y IIUTOIIJIa3MaTUUYHUX
TsKAaX MOMIiTHI IpiOHI KyJIACTi OJMCKYYi TiJIbIlA — JIEMKOIIJIACTH.
3amasoiTe 3—4 KIITHHU INKipKU JUCTKA 3 JeHKOILIaCTaMU Ta II03HAUTe
iXHi CKJIaJOBi YaCTUHU.

6. 3pobiTh BUCHOBKU.

DN

w

4

5

JIABOPATOPHA POBOTA Ne 8 0
PYX IIUTOIIJIASMU B KJIITHHAX POCJINH

MerTa: o3nailomumucs 3 eracmusocmsamu uumonaiasmu 6 Hueux KJAimuHax.

OGnapgHaHHe | MaTepianu: cg8imnosi mMikpockonu, npedmemmi i HAKPUBHI CKeAbUs, NiH-
yemu, npenapyeavri 201Ku, QilempyeanvHuil nanip, ducmunvosarna oda, 9 %-i

B800HUIL PO3UUH XA0PUDY HAMPII0, JUCTOK eJodel.
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Xipg, po6oTtu

1. ITepexn mouaTkoM POOOTH IMIPUHANMHEI KiJbKa XBUJINH BUTPUMANTE €JI04ei0

Ha COHAYHOMY CBiTJIi 3a KiMHaTHOI TeMmIepaTypu.

2. IligroTyiiTe MiKPOCKOII 10 PoOOTH.
3. BuroroBTe TUMUAacCOBUII MiKpoIIpernaparT XUBUX KJIITHH ejgogei, moMicTiTs

iX y KpalimHy BOAM HA IIpeJMeTHe CKJO i HaKpuiiTe HaKPUBHUM
CKeJIbIleM.

4. PosriiaHbTe IIpemapaT IIpW MajJoMy 30iJbIlleHHi, BuOepiTh OIIAHKY i3

JKUBUMHU KJIiTuHaMmMu. [Ipu Bemukomy 30iJbIIIEHHI IIPOCTEXKTE 3a PyXOM
IUTOIJIA3MHI i XJIOpOomJacTiB (3a HeoOXimHocTi mimirpifiTe mpemapaTr mo
+38...40 °C, BBOgAYY ITi HAKPUBHE CKJIO TEILJIY BOAY).

5. 3po0iTh BUCHOBKH.

TECT HA 3AKPIIIJIEHHA 3HAHD

I. BUBEPITb I3 3ANTPOINOHOBAHVIX BIANOBIAEN NMPABUJIbHY
. HasBiTb opraHenu, skum npuTtaMmaHHui NE€BHUI CTYNiHb aBTOHOMII: &) J1i30coMU;
6) komrinekc fonbaxi; B) MiTOXOHAPII; r) eHaonnaamaTuyHa citka.

2. 3asHauTe crnonyku, AKi BXogaTb A0 cknany pubocom: a) iPHK; 6) TPHK; B) pPHK;

r) JHK.

3. HasBiTb opraHenu, €Ki MaloTb NOBEpPXHEBMIA anapart, WO CKJafaETbCa 3

ABOX MeMOpaH: a) pubocomu; 6) MITOXOHAPII; B) nizocomu,; r) eHgornnasmarnyHa
ciTka.

4. 3a3HauTe opraHenu, fIKi TPanAATbLCA Y KAiTUHaAX MPOKapioTiB: a) KOMrijiekc

lonbaxi; 6) ppubocomu; B) eHaonnasMaTuyHa citka; r) MiToxoHapii.

Il. BUBEPITb 13 3ANPONOHOBAHWX BIAMNOBIAEN /1Bl TPABUJIbHI
. YKaxiTb opraHenu, 3gaTtHi 4O CaMOBIAHOBNEHHA: a) pnbocomu; 6) xs10porniactu;
B) J1i30COMU; I) MITOXOHAPII.

2. HaszeiTb opraHenu, B skux mictutbca AHK: a) pu6ocomu; 6) mitoxoHapii; B) nizoco-

MU, I) X10pONAacTy.

3. Ha3giTb opraHenu, siki MmaloTb BnacHi pudbocomu: a) komraexc lonbaxi; 6) MiToxoHA-

pii; B) xsi0ponaactu; r) TpaBHi BakyoJli.

4. BusHauTte QYHKLUIT, 9Ki B KJNiTUHi BUKOHYE Komnnekc Monbpxi: a) yyacts y popmy-

BaHHi 11i30coM; 6) y4acTb y popmMyBaHHI MITOXOHAPIN, B) GiOCUHTE3 BIIKIB; I') COPTYBaHHS
/1 OTOYEHHST MeMbpaHamMy OpraHiyHVX Criosyk.

. BABAAHHSI HA BCTAHOBJIEHHS BIAMOBIAHOCTI
. Bu3HauTe BignoBigHICTb MiXK OpraHenamMmm KJiTUH eykapioTiB Ta 0C06MBOCTAMM
IXHbOI Oyn0BK:

Tun 6y00Bu opraHen OpraHenu
A 3epHucrta 1 MaioTb KpnCTH
eHgonna3MaTuyHa 2 3paTHi NnepioguyHo 3MiHIOBaTW CBilh 06’€M, BUBOOSYM 3
ciTka KNITUHW HAOAMLLOK BOAN
B lizocomm 3 OCHOBY CTaHOBUTb KyrkKa niackmx ogHoMeMOpaHHNX
B Komnnekc loneoxi MiLLEYKiB
[ MiToxoHapii 4 MicTaTb TpaBHi epMeHTU
5 Ha membpaHax po3TtallioBaHi pudocomu

2. BusHauTe MOX/IMBI BapiaHTX NepexoAiB oAHMUX TUMIB NaacTua B iHLwi:




Tema 2. Untonnasma knitnH SeodSssecaRs

Twin nnacTug BapiaHTu nepexoais
A Nenkonnactn 1 JlenkonnacT — xJI0ponnacT
B Xnoponnact 2 Xnoponnact — xpoMonnact
B Xpomonnact 3 XpomonnacT — xjioponnact
4 He 3paTHi NnepeTBOPIOBATUCS HA iHLLI TUMX NNacTua,

3. BusaHauTe BignoOBigHICTb MiXK OpraHenamMu Ta BMiCTOM Y HAX MOJIEKYJT HYKJIETHO-
BUX KUCJIOT:

BMiCT HykN€IHOBUMX KNCNOT OpraHenu Ta CTPYKTYpPW KIITUHU
A Tinbkn JHK 1 Pubocomm
B Tinbkn PHK 2 Jlizocomm
B Ax AHK, Tak i PHK 3 MiToxoHapii
4 Hykneoig,

4. BusHauTte, 3 9KMX OpraHes noxoaaTb 3a3Ha4yeHi opraHenv eykKapioTU4HO! KNiTUHN:

OpraHenun-nonepeanHnkn OpraHenu, ski NOXoAsaTb Bif, iHLLINX
A Jlisocommn 1 Xnoponnactu
b EHponna3martuyHa citka 2 Bakyorni 3 KNITMHHUM COKOM
B Komnnekc loneoxi 3 MitoxoHapii
[ JlenkonnacTtu 4 TpasHi Bakyoni

5 CkopoTnuBi Bakyoni

5. BusHauTe, fKi CTPYKTYypu Ta CNOJSIYKU NpUTaMaHHi TUM 44 iHLUMM TUNaM opraHen:

Tun opraHen CTpyKTypwu Ta Crosiyku
A MiToxoHgpii 1 Tunakoigun

b Xnoponnactu 2 HUTKn xpomaTumHy

B Komnnekc lonboxi 3 LeHTpioni

[ Aopo 4 Kpuctu

5 dukTtiocoma

V. SATINTAHHSA 3 BIAKPUTOIO BIAMOBIAAKO

1. Bigomo, Lo y KiTUH NpokapioTiB BiACYTHI naactuam, MiTOXOHAPII, 1i30COMU, KOMIIJIEKC
lonbaxi, eHgonnasmaTndHa citka. SKuM 4UHOM iXHi KITITUHU MOXYTb QYHKLIiOHYBaTu 6e3
umx opraHesn?

2. Yomy BuB4eHHSs 6y[0BM Ta BACTUBOCTEN MITOXOHAPIV Ta NnacTug, HaWTOBXHYJIO BYe-
HUX Ha OYMKY, L0 eyKapioTU4HI KITITUHU MOIJIN BUHUKHYTU BHAC/IAOK CUMBIO3Y KilbKOX
rPOKapPIOTUYHUX KITITUH?

3. Slke 6GionoridHe 3Ha4YeHHsI TOro, Lo OAHI TUMW M1acTya MOXYTb epPexoanTy B iHLLI?

4. Lo cninbHOro Ta BigMIHHOro y 6y0Bi Ta QyHKLISX MITOXOHAPIV | XxsoponnacTis?

5. Yomy ckopoTmBi Bakyosi TpanisiioTbCsl NepeBaxHo B OAHOKIITUHHUX TBapPWH i BOAOPOC-
TeVi — MeLLKaHLLiB rnpicHUX BOAOVM? BianoBiab 0OrpyHTyiTe.

iRy
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TEMA 3. KJNITUHA SIK UIJTICHA CUCTEMA

e 0Cc00/IMBOCTI OOMIHY PEHOBUH Ta €Heprii B KiTMHax aBTo-
TPOMHUX | FEeTEPOTPOPHUX OPraHi3MiB;
© XXUTTEBUI LINKIT KITITUH;

® [10J1I0XKEHHS KITITUHHOI Teopii Ta ii 3Ha4YeHHs 4151 noAasibLUO-
ro po3BuTky 6iosorii.

§ 24 e KJIITUHHHUHU ITUKJI. MITO3

@ Mpurapaiite: wo make 6ud, HellPOHU, XDOMAMUH, UeHMPIOLL Ma yeHmpomepa?

ITig yac 3acBOeHHSA MOMEPenHIX TeM BU Ai3HAJUCS MPO OyIoBY Ta QYHKILIT
KJIITUH eyKapioTiB i MPOKapioTiB y I[iJiloMy Ta IXHiX OKPEMUX YaCTUH — OpPTaHeJ
i BRaItouens. KiiTuHa icHye K equHa 6iojoriuHa cucrteMa 3aBASAKI V3TOAMKEHIH
B3aeMOJii BCiX CBOIX YaCTUH.

o KnitTuHHUA umkn. K Bu mam’saTaeTe, KJIITHHE 3a3BUYall PO3MHOMKYIOThCS
nogisioM. Ilepio0 icHY8aHHA KAIMUHU Mixe novamkamu ii 0860x nocni0o6HUX
nodinie abo x 6i0 nouamky nodiny 00 3azubesi HA3UBANMb KAIMUHHUM
yurnom (mas. 24.1). TpuBanmicTs KIITHUHHOTO IIUKJIY V Pi38HUX OpraHisMiB He-
ofHaKoBa: y OaKTepiil 3a oNTUMAaJIbHUX YMOB BOHA CTAaHOBUTH ychoro 20—30 xB,
y KJituH eykapioris — 10—80 roauu i 6iybime (Hanpukaaz, imdysopia-rydeabra
noxinsgerbed KodKHI 10—20 rogmn). KiniTuHHUT MUK CKJIAMaEThCS 3 IEPiONiB
HOA1JIY Ta MPOMiKKY IO MMOYATKY HACTYITHOTO MOAiJIy — iHnTepdasu.

OOuipHI
KNITUHN

MaTepUHCbKa
KNiTUHA

MaTepuHcbka
KniTMHa
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Inmepgasa (Bix nat. inmep — MixK 1 rpen. ¢pasic — mosaBa) — nepiog Misx gBo-
Ma IIOCJIiJOBHUMMU MOAiIaMu KJIITHHYT ab0 Bijl 3aBEPIIIeHHS OCTAHHBOTO OI1iIyY
o sarubeJsi kKaiTuau. B iHTepdasi KiriTuHa pocte, CMHTe3ye OpraHiuHi CIIOJIY-
KU Ta 3amacae eHepriio y BUIVIAAL 0cOOJIMBOro TUIY XiMiuHOTO (MaKpOepriuHo-
ro) 3B’A3Ky. B iHTepdasi po3pisHAOTh TpU HmOCainoBHI eTanu (mepioxu). IIpo-
mecu 6iOCHMHTE3y iHTEHCHBHO Bif0yBalOTbCA HA CUHMEMUYHOMY eTami. ¥ mei
yac 1moaBowioThea Moaekyau JIHK, xpomarunu, eHTPiosi, IOgiIA0ThHCI MiTo-
XOHZPii Ta miracTuam Tomo. ETam MijK 3aBepIIeHHAM HOTEPENHBOTO MOAiIy i
CUHTETUYHUM €TalloM Ha3UBAIOTH NepedCUHMemudHuUM, a MisK 3aBepITeHHAM
CUHTETUYHOTO eTaIy i II0YaTKOM HACTYITHOTO IOHiJy — MiCAACUHMEMUYHUM
(mau. 24.1). TpuBagicts inTepdasu 3assuuait me nepesurtirye 90 % uacy BCboro
KJITHHHOrO ITUKJIY. [locATHEHHA KJIITUHOIO IIEBHUX PO3MipiB 4acTO CIOHYKAE il
IO TIOYaTKY HACTYITHOTO IIOiJy.

OCHOBHUM CIIOCOOOM IIOAIY €yKapioOTUYHUX KJIITHUH € MiT03 (MaJ1. 24.2) (Bix
Tpell. Mimoc — HUTKa). BiH cymTpoBOAKYETHCA YIIIBHEHHAM XPOMOCOM i yTBO-
PEHHSM 0COO0JIUBOTO 8epemena nodiny, ske 3abesneuye BIOPAIKOBaAHUI POIIIO-
IiJI cIIaIKOBOT'O MaTepiajy JOUipHiMU KJIiTMHAMMU.

e Ma3u miToTUYHOro noAiny. MiTos ckiragaeTbCcAa 3 YOTUPHOX ITOCIiTOBHUX
das: mpodasu, metadasu, aHadgasu i Tesodasu (Masa. 24.2) Ta TPUBAE Bl KiJlb-
KOX XBUJIUH 0 2—3 TOOWH.

IIpogasa (Big rpem. npo — nepern, paHiie Ta ¢pasic — IPOAB) IOUNHAETHCA 3
VIIiJIbHEeHHSA HUTOK XPOMATHHY: XPOMATUAM BKOPOUYIOTHCS i IIOTOBITYIOTHCS
(cumipaaisyiorbea) (mag. 24.2, I). 3aBaaKu oMY IIiJi CBITJIOBUM MiKPOCKOIIOM
MOYKHA POBIVIAHYTU OYIOBY XPOMOCOM (30KpeMa, 3HAWTU IEPBUHHY II€PETAIK-
Ky) i migpaxyBaTu ixHIO KijgbKicTb. IIoCTyIIOBO 3MEHINIYIOTHCA i 3HUKAIOTH
AAepIld; 3a3BUUAail mijJ yac Moiay aaepHa 0060JI0HKA PO3MANAaeThCA (3a BUHAT-
KOM JeAKWX ONHOKJITUHHWUX TBAapWH, BOAOPOCTel i rpmbiB), BHACIiJOK YOTO
XPOMOCOMH MOTPAILIAIOTE M0 ruTonaasmu (maj. 24.2, IT). BonHouac mounuae
¢opmyBaTucsa BepeTeHo MOoIiay.

ITig wac macTymnHOI hasu miTosy — memadga3u (Bix rpeu. mema — niciusa, de-
pes) — 3aBePIIYIOTHCA IIePEMIiIIeHHA XPOMOCOM i PopMyBaHHA BepeTeHA IOALTY
(man. 24.2, III). XpoMocoMU «BUIITUKOBYIOTHCA» B ONHII IIJIOITUHI B IIEHTPAJIb-
Hi#l YacTUHI KJIITUHU TAKUM YMHOM, IO IIEHTPOMEPHU I'OMOJOTIYHNX XPOMOCOM
ONIMHAIOThCA MaiiKe Ha omHil JdiHii (Mas. 24.2, IV). [To KiHETOXOPiB OKpPEeMUX
XPOMOCOM ITPUENHYIOTHCA HUTKY BepeTeHa MOIiy.

Anagasa (Bif rpen. ana — 3HOBY, I0o3a) — Halikoportina (asa MiTo3y
(mag. 24.2, V). V 1e#l yac XpoMaTUIN KOYKHOI 3 XPOMOCOM PO3XOIATHCA IO
Pi3HUX MIOJIOCIiB KJIITUHMU.

Tenogasa (Bix rpem. mesoc — KiHellb) TPUBAE BiJ 3aBEPIIEHHA PO3XO/MKEH-
HS XpOMaTH[I A0 YTBOPEHHA JOUipHiX KiaiTuH (MaJj. 24.2, VI). Ha mouaTky TeJo-
(hasu XpOMOCOMU BHUIOBXKYIOTHCA Ta IIePECTAIOTh OYTYU MOMITHUMM MiJ CBiTJIO-
BUM MiKpockomnoM (fecmipasizyorses). HaBKOIO KOYKHOTO i3 IPUIIOJISAPHUX
CKYITueHb XpoMaTu GhOPpMY€eThCA AIepHa 000T0HKA, 3’ ABIAIOTHCS AMepIsd, TOO-
TO YTBOPIOIOTBECA SApa OOUipHixX KJiaitwmH. Hampukiami Tesmogasu sHUKaE Bepe-
TEHO IOA1JY, TOA1JIAETHCA IUTOIJIa3Ma Ta OCTaTOUHO ()OPMYIOTHCA JOUiPHi KJTi-
TuHU. JoKJamHilIe IPO MITOTUUYHUN IOAIJ KJIITMHU BU [Oi3HaeTecd HiJ udac
BUKOHAHHS JJabopaTopHoi podoTu Ne 9.

¢ BionoriyHe 3Ha4YeHHs MiTo3y. MiToTuuHM# o1 3abe3euye TOUHY Iepe-
mauy craakoBol iH(opmallii Big MaTEepPUHCBKUX KJIITHUH JOUIPHIM IIPOTATOM
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} Maan. 24.2. Mimos. I. IIpoga3sa: 3nukHennsa sdeproi o6ononku, I1. IIpogasza: xpomoco-
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mu onunaiomuvca y yumonaasmi; I111. ITouamox memagasu: Humku éepemena noodiay
npueduyromucs 0o kinemoxopie; IV. 3ageputenHA memadas3u: XpoMOCOMU PO3MAULOBAHL
no yeumpy raimunu; V. Anagasa: xpomamudu po3xo0samuvcs 00 nOROCi8 KAIMUHU;
VI. Tenogpasa: popmysarnus sdep, nodis yumonnias3mu ma ymeopeHHs 00YipHix KIiMmuUH

OyIb-aKOI KiJBKOCTI TOCTiMOBHUX KJIITUHHUX NUKJIIB. IIpu mpomy 36epi-
raroThCs MOCTiIWHICTh umcaa XxpomocoM Ta Bmicty moaeryn JJHK B aapi B ycix
mouipHix wrJaitTmmHax. OTiKe, mpolec MiTo3y s3abesmeuye cTabiJbHICTL Kapio-
TUIIiB, TOOTO CJIYr'ye YMOBOIO iCHYBaHHSA 0iOJIOTIYHMX BUIIB MPOTATOM 3MiHU
BEJIMKOTO UHCJia IOKOJiHb.

e 3arn6enb KNiTUH. Po3pisuaoTs ABa Tunu sarubesti kiaitua. Yacrime Bona
HACTa€ BHACJJIOK YIIKOMKEeHHA (IIOPYIIeHHS MTPOHUKHOCTI) IJIasMaTUYHOI
MeMOpaHu, HEOOOPOTHUX 3MiH HacaMIlepes Aapa i MiTOXOHApPiiH, 1[0 IPU3BO-
IUTH 0 IpunuHeHHA IxHixX QynKnii. Taki npomecu HasuBaoTh HeKpo3om (Bix
Tpell. HeKpo3ic — 3MePTBiHHA). 3a3BUUail BiAMUPAIOTh 3HAUHI I'PyIU KJIITHUH.
Hekposu pos3BUBAIOTHCSA MPU 0araThoX BaKKMUX 3aXBOPIOBAHHAX JIIOJWHMU,
HaTpuKJIan iHgapxkmi miokapda (BimMuUpaHHSA miJSHOK M S30BOI ceprieBoi
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TKaHuHN). KpiM TOro, y HeKpOTUYHUX MiJSHKAX BUHUKAIOTH 3alajieHHd (IIpu
POBBUTKY B3JIOAKICHUX ITYXJIUH TOIIIO).

Kaitnau MoKy Th ruryTH! 11 6€3 (hisMUHUX YIITKOIKEHb a00 BIJINBY TOKCUUYHUX
crionyk. Bimomo, 1110 1eBHi KJIiTMHYM XapaKTepusy0ThCA IEBHOIO CIIaJKOBO 3aIIPO-
T'PaMOBaHOIO TPUBAJIICTIO sKUTTsA. BHACIIITOK cTapiHHA T'MHYTH KJIITUHY, AK1 BTpa-
YaIoTh 34ATHICTD M0 MOAiIy (HeHpOHU, epUTPOIINTH, CUTOIOAIOHI TPYOKH TOIIIO).
IIpu mboMy BOHM 3a3HAIOTH 3HAYHUX 3MiH: YITIJIBHIOETHCA XPOMATHUH, SIPO PO3-
TalaeThCA HA OKpeMi uacTuu (ppazmenmauis), SMEeHIITYeTbC 00’€M ITUTOILIa3MU
torro. Ileit mporiec Mmae HAa3BY anonmo3s (Bin rpem. anonmosic — posnan). OTixe,
aronTos — 3aIJIaHOBaHa 3arubesb KJIITHH, a HEKPO3 — He3allJIJaHOBaHa.

e Perynqauisa knitTmHHoro uuvkiy. Ha chorogui BueHi BcTaHOBMJIM, IO BCi )
eTany KJIITUHHOTO IIUKJIY ITi IJIATAI0Th TYMOPAJIbHi# perynanii. @epmeHTaTUB- |
Ha peryidAnid mepebiry OCHOBHUX IOl KJIITMHHOTO ITUKJY 3TiMCHIOETHCS B
TaK 3BaHUX KOHMPOJIbHUX NYHKMAXx, Ie BiH y pasdi IOMUJIOK MoKe OyTHu 3y-
nunenuin (majs. 24.3). IlpuuuHOIO NepepuBaHHs OyBae HecTaua MMOKUBHUX
peJyoBUWH, IIOPYIIIeHHSA MeXaHisdMiB pocty, moaBoeunHa MoJekya IIHK Ta pos-
XOIKEHHS XPOMATHU/T, 30BHIIMTHI BIJINBYU TOIIIO.

«KonTponpHuil NyHKT» HAIPUKiHII nepegcuaTeTndHOro erany (G, /S) Bera-

HOBJIIOE CTYIIiHb TOTOBHOCTI KJITWMHMW [0 TPOAOBMKEHHS KJITUHHOTO ITUKJY.
B pasi ycminraoro mpoxoa:keHHA IIOT0 eTany KJIITHHA CHHTEe3y€e OpraHiuHi pe-
yoBuHU Ta pocrte. IlepeBipKy Hae)XHOTO 3aBepIeHHS iHTepdasy, 30KpeMa
npaBuibHicTh ogBoeHHA [[THK, 3mificHIOE «<KOHTPOJILHUHA IYHKT» HATPUKIHITI
nicaacuaTernyHoro erany (G,/M). Yunnuku, AKi pyinyoTs Monekyaun [THK
a00 3aTPUMYIOTH 1XHE MOJBOEHHS, MOKYTh 3YIIMHUTHU ITMKJ HA IIbOMY €TAlTi.
KouTponbuuii IyHKT y 3aBepIlaJbHil yacTuHi MeTadasu BiamoBizae 3a mpa-
BUJIBHICTD PO3MINIEeHHA XPOMOCOM y IIEHTPAJBHIA YacTWMHI KJITUHU Ta iXHE
IpUeTHAHHA 0 HUTOK BepeTeHa Momiay.

NiICNACUHTETUYHNIA
eTan

nepencuHTETUYHNI )

|
eTan \ / I|
7 A

- B
S 7
e - -
f/
-

-~

Maan. 24.3. Tpu winvHi KOHMPOALHI NYHKMU KAIMUHHOZ0 YUKLY:
1 — nanpukinyi nepedcunmemuunoeo emany (G,/S); 2 — nanpukinyi nicascunme-
muunozo emany (G,/M ); 3 — y 3asepuwanvriii wacmuni memapasu
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Perynsaiiito KIiTUHHOTO IIUKJIY 3a0e3-
MeYyIoTh CKJIQJAHI MOJIEKYJIAPHI Mexa-
Hi3MM, FOJIOBHUI 3 AKUX — IPUETHAHHS
(abo Bixg’eguanuA) opTohochaTHUX IPYIT

2 | O TeBHHUX aMIiHOKHCJOT y CKJIazi
/ ocobnuBux 0inKiB, 1m0 3MiHIOE IXHIO
E _,_/”f’ aKTUBHIiCTE (MaJL. 24.4).
= IIpuramaiite, 1110 Ha ILJIA3MATUYHUX
MeMOpaHax KJIITMH pPO3TAIOBaHI YwuC-
y JIeHHi OiJIKU-pernenTopu, 4YyTJWUBi [0
__;»"A_ B3 daxTopiB pocty. Kosu dakTopu pocTy
3B’SIBYIOTHCS 3 MeMOpaHHUMU PeIeITo-
Maan. 244. Komnaexc 6inK080L MOSEKY- paMu, TO IOCHUJIIOITHCSA CHUTHAJH, AKi
au (2) pepmerma (1) 3 opmoPocGam: oy mioi0TE ORI KITITHHM.
HOI0 2pyToio (3) sabesnewy ¢ np 0do6acer- Bigomo mouazg 50 pisaux 0inkiB, AKi
HA KJALMUHHO20 UUKJAY NICAA NesH0z0 .
KOHMPOLLHO20 NYHKMY ‘(‘l)yHI-CIJ,IOHyIOTb. AK (I)ar.c'ropn pocrty, aJIS:
ix, mosda cymHiBoM, Oinbirte. Komxuuii
PEIIenTOop «BIi3HAE» MIEBHUI POCTOBUM (haKTOP 3a (DOPMOIO YaCTUHU MOTO MOJIE-
Kyau (MaJ. 24.5). AKio KiiTuHy mo3daBieHi BiAMoBifHUX (aKTOPiB POCTY, TO
IXHil IIUKJ 3aBePIIYETHCS Ha IePeICUHTeTUYHOMY eTalri.

3anam’amaiime: Peryadnia KJIITHHHOTO ITUKJY 3aJIe}KUTH BiJ B3aeMomii
cunenupivamx 60inKiB 3 BigmoBiguumMu depmenramu. KIiTHHN TaKOMXK OTPUMY-
IOTh CUTHAJU Bif GinKiB, AKi HasWBaiOTh (AaKTOPAMU POCTY, OCKIJIBKU BOHU
BILJINBAIOTH HA IIOL1JI KJIITHUH.

* PakiKOHTpPONb pOCTY KNiTUH. IIpuKIam0M TOPYIIIEHHS PETYIAIil KIiThH-
HOTO IIUKJIy € HECTPUMHUU IO KJITWH, IO CJIYTyE€ TMOKA3HUKOM PaKOBUX
(OHKOTeHHMX) 3aXBOPIOBaHb. J[OCHIiTHNKY BUAIINIIV TeH, AKUN Hece iHpopMa-
miro mpo epMeHT, 110 KoHTpostoe migicHicTs [THK. fkimo Takuii depmeHT
BusaBiase ymromxkeny JITHK, BiH 3ynuHse moig Ta aKkTUBYE iHIII (pepMeHTH,
HeoOXxinHi nada BinHoBaeHHS cTpyKTypu [IHEK, mic/is yoro MiTos mpomoBKy€ETh-
cda. SIxmio BimmoBuTH Mosiekysny JIHK He BmaeThbcs, Ieil hepMEHT CTHUMYJIIOE
anonTos. BusBiieno, 1110 BiH BificyTHi# ab0 YIIIKOIKEeHUH ¥ PaKOBUX KJIITHHAX.
Vueni BusaBun uncaeHHi reau (mouan 50), ki y pasi moTpamigsHHS B KIITHHY

Maan. 24.5. Ilepedaua
¢axmopie pocmy 6
KAIMURY: @QaxKmop
pocmy (1) esaemodie
3 peuyenmopHol MoO-
JEeKYJL0I0 NAAZMAMUYL-
HOl memOpanu (2) i
nompanase 6cepedu-
HY KAimuHu. 3a604aKU
Komnaexcy epmen-
mie (3) 6in npoHuKae
6 s0po (4)
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3aTHI mepeTBOpIOBaTHU i1 HA pakoBy. lle HOpMaJbHI TeHM, AKi BHACJIIIOK IIO-
IMIKOAKEHHA CTAI0Th OHKOTeHHUMU (TOOTO TAKUMU, IKi MOKYTh COPUYUHUTHA
HEKOHTPOJbOBaHUM oA KiTuHY). I{i reHu mo-pisHOMy BBaEMOZit0Th i3 haKTO-
pamu pocty. BogHouac € reHU, AK1 IPUTHIUYIOTh YTBOPEHHA PAKOBUX ITYXJIUH.

KnioyoBi Tepminm ta noustra. Kaimunnuil yukn, inmepgasa, mimo3s.

KaitTuHHVM OUKJIOM Ha3WBAIOTh Yac iCHYBaHHA KJIITUHU MiXK
mouaTkaMu Ii OBOX IIOCIiZOBHMX IOLLJIiB abo K Bim IIOYaTKy
OCTaHHBOTO TOJ1TY A0 3arubesti. BiH cKkamaeThcs 3 mepiomiB momi-
Jy i TPOMIiMKKY 0 IIOYATKY HACTYIIHOTO IIOAiny — iHTepdasu.
B inTepdasi kaiTuHAa pocTe, CHHTE3yEe OPraHiuHi CIOJYyKY Ta 3ara-
cae eHepriio y BUIJIALL 0COOJIMBOTO TUITY XiMiuHOTO (MaKpoepriu-
HOT0) 3B’ SIBKY.

OcHOBHU c110Ci0 MMOAiTYy eyKapioTUYHUX KJIITHUH — Ie MiTo3. Bin
CKJIAJAETHCA 3 UOTHPHOX ITOCTiOBHUX (hasd: mpodasu, meradasu,
a"adasu i Tesodasu.

ITix yac mpodasu xpomocomMu yUTIJIBHIOIOTHCA, BHUKAIOTh ANePILs
Ta sgepHa O0OJOHKA, YTBOPIOEThCA BepeTeHo mominay. Ilim uac
MeTadadm XPOMOCOMH YTBOPIOIOTH PAMN V IEHTPANbHINl dacTUHI
KJITHHM, a HUTKY BEpeTeHa IMOAiy MPUETHYIOTHCS 10 KiHeTOXO0PiB.
Ilixg uac amadasu xpoMaTUAU KOMKHOI i3 XPOMOCOM PO3XOAATHCA A0
pisumx moarociB. Ha mouaTKy Tesodasu BigOyBaeThCsa AecHipaJri-
3aiisg XpoMocoM, (pOpMYIOThCSA SAePHiI O0OOJOHKU, 3’ ABISIOTHCS
ARepIA, SHUKAE BEPETEHO IIOJLNY, HOAIIAETHCA IUTOILIAa3Ma Ta
GopMYyIOThCA TOUipHI KIITHHHA.

BioJsioriune sHaueHHsS MiTO3y IIOJAra€e B TOMY, IO BiH 3a0e3meuye
TOUHICTL IIepemadi cragKkoBoi iHgopMmaIllii Big MaTepuHCBKUX KJIi-
TUH JOYiPHIM IIPOTATOM ITOCJIiTOBHUX KJIITUHHUX ITUKJiB.

Kopotko
npo
rosioBHe

@ 1. 3 gkux nepiogiB cknaaaetTbcs KAiTuHHWA umkn? 2. LLlo Take iHTep-
& ¢aza? Ske ii 3Ha4eHHs ans icHyBaHHSI KnitnHn? 3. LLjo Take miTo3?
Banutauua ana 3 skux ¢a3 BiH cknagaeTbcsa? 4. Y Homy nossirae 6iosoridyHe 3Ha4eHHs

CaMOKOHTPOJIIO ~ MITO3y?

lMomipkyiite. Y womy nonszae 3HaveHHa Mimo3y 04 3a6e3neven s in0usilyaibHozo po3eum-
KY 0cobun i dogzompusanozo icnyeanns eudie? Bionosgidv 00T pynmyiime.

§ 25. MENO03

lMpurapaiite: yYum 6i0Pi3HAIOMbCA XPOMOCOMHI HAOOPU cmamesux i Hecmamesux
KAimuHK 6a2amoKaAimuHHUX opeaniamie? ki HaboOpu XpPoOMOCOM HA3U-
salomy 2annoiOHumu, dunaoidHumu ma norinaoidnumu? IJo maxe
inmepgasa, camema, 3uzoma, 3anai0HeHHA, HUMMEBUL YUKA?

¢ 9k YyTBOPIOIOTbCA CTaTeBi KJiTUHU 3 ranioigHUM Habopom XpomMmocom?
Bu B:ke 3HaeTe, 1110 IpoIIEC 3ATLIiTHEHHS CYIIPOBOIKYETHCA BIIUTTAM SAEP UO-
JI0BiuO1i i sKiHOUYOI cTaTeBUX KJIITHH, AKi 3/1e0iIbIIIOr0 MalOTh ralJI0l THUHN Habip
xpomMocoM. IIpu mboMy BHACJIIIOK BJIUTTA ABOX TaIlJIOIAHUX CTAaTE€BUX KJIITWUH
(rameT) Ipu 3aILJIi THEHHI XPOMOCOMHU A HAOIP BUTOTU OABOIOETHCS, TOOTO CTA€E
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Mpodasa |
(yLinbHeHHs
XPOMOCOM)

Mpodasall
(KoH’torauis
FOMOJIOFiIYHUX
XPOMOCOM)

MeTtadasa

Anadasa l

Tenodasa |

PesynbTat nepLoro MeENOTUYHOIO
noainy: 3 OfHiel AUNMOILHOI Kili-
TUHW YTBOPUANCS OBi ranioigHi

Maan. 25.1. ITepwuii
metlomuyHuil nodin

L

OIUIIOIMHUM. A AK BUHUKAIOTH TallJIOigHI
KiaiTuau? BcecraHOBIEHO, IO TIPU IXHBOMY
YTBOPEHHI 3IiHCHIOEThCA 0co0IMBa (hopMa TIo-
JIiJIy eyKapioTUUHUX KJIITHH, SKUHA 3a0e3euye
3MEHIIIeHHsT XPOMOCOMHOI'0 HA0Opy CTaTeBUX
KJIITUH YIBiUi TOPiBHAHO 3 HECTATEBUMU.

e Mei103 (Bizg rpet. meiiosic — 3MEHITIEHHST) —
0cOOIMBUI cHocid MOy eyKapioTHYHHX
KJIITHH, YHACIIIOK AKOr0 iXHIi#l XpPOMOCOMHUI
Habip aMeHIITyeTheA BABiui. ITix uac meiioay Bia-
OyBaloThCsA ABa IIOCJIiOBHI momiyv, iHTepdasa
MiK AKMMU BKOpoueHa abo BimcyTHsa. KoxHui
3 IIUX IOALJIiB, AK i MiTO3, CKJIaIa€ThCs i3 YOTH-
phox mociigoBHUX (as. Ileprmit metoTnuHM
rofisI ficraB Has3BY pedykuyitinuil (Bix s1at. pedy-
uepe — TIOBEPTATH, BificyBaTy HA3a).

ITIig uyac mpodasy mepuroro MeHOTHIHOrO
noxiny (npogasa I) xpomocoMu VYIIijib-
HIOIOTHCSA, HAOyBaOUM BUIVIAAY MTaJIUUYKO-
noxibHmx cTpykRTyp (Masm. 25.1). Ilorim
TOMOJIOTIUHI XpoMocoMY 30K YIOTHCS i HiOu
3IUNAThCA (KOH'IOryIOTh) MixK coboro. ITin
yvac KOH’IoraIfii Mosxe BizOyBaTucsa KpocuH2zo-
éep (Bim aHIJI. KpOCUuHZ 08ep — IIePEXPecT):
oOMiH JimAHKaAMH MiXK TOMOJOriUHUMH
xpomocomamu (MaJj. 25.2). YHacJIiZoK Kpo-
CHHI'OBEPY BHMHUKAIOTh HOBI KoMOiHamil
CIIaJJKOBOTO MaTepiajy, i ToMy romoJioriuHi
XPOMOCOME YaCTO BiIpiBHAIOTHCS 3a CIaj-
KoBo iH(opwmarieo. Tomy KpocuHTOBEp
CIYTYE IKEPeJioM cnadKo80i MiHAUBOCMI.

Hanpukinmi npodasu romosoriuxi xpo-
MOCOMHU PO3’€IHYIOThCA (ajle 3aJHUIIAI0ThCS
CIIOJIYYeHUMU B MiCIIAX, Y AKUX BinOyBaeTh-
cA OOMiH mingHKamMm), 3HUKAIOTH AIepIid,
pPyHHY€ETHCA AaepHa 000J0HKA 1 mounHae Gop-
MYBAaTUCS BEPETEHO MOAiTY.

¥ meTtadasi mepIroro MeOTUYHOTO MOI1TY
(memagasa I) HUTKY BepeTeHa IIOAiNY IIpU-

Maan. 25.2. Cxema KpocuHzoeepy:
1 — zomonoziuni xpomocomu 30au-
amyromovea;, 2 — nicaa Kowr’02ayil
20MOJLO2IYHI XPOMOCOMU NOYUHAOMb
posxodumucs, aie we Cnosyyeri
nesnux OiaAHKax; 3 — 00MiH OinaH-
KamMu MiHe 20MOJOIYHUMU XPOMO-
comamu; 4 — 08i 20mon02iUHi XpO-
MOCOMU i3 4ACMKO80 BIOMIHHUMU
Habopamu cnadkosoi ingopmauii
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[Mpodasa ll
(3HVMKHEHHS
AnepHOi 060NOHKN)

MeTtadasa ll
(XpoMOCOMM pO3TaLLOBaHi
Mo LLEHTPY KIITUHW)

AHadasza ll
(PO3X0MKEHHS XpOoMaTnL,
0,0 NOSIOCIB KNITUHN)

Tenodasa ll
(dbopmyBaHHS 9 OEPHUX
000J10HOK Ta NoAain
LMTONnIa3Mm)

Pesynbtat gpyroro
MENOTUYHOrO noginy: 3
[BOX ranioigHnX KiTUH

YTBOPUANCS HOTUPK

Mauan. 25.3. [Ipyeuil metiomuiHuil nodin

€THYIOTBhCS N0 KiHeToxopis. IIpu 1iboMy IeHTpOMEPH TOMOJIOTIYHUX XPOMOCOM
posTallloBaHi 0JHa HABIIPOTH OAHOI, a He B3J0BK OfHiel JiHil, AK mig yac miTo-
3y (maa. 25.1).

ITig yvac armadasu nepiroro MeitoTuUHOrO NOALNY (anagasa I) romosoriuni
XPOMOCOMHY POBXONATHCA IO IPOTUIEIKHUX OJTIOCiB; KOXKHA 3 HUX CKJIAJAETh-
cd 3 1BOX xpomaruf. Takum unHOM, HATPUKiHII aHadasu I o613y KoKHOTO
3 IIOJIIOCi B OMUHSIETHCA MOJOBUHHMI HAGIp XxpoMmocoM. SIKIIMO KIiTrHA [0 ITovuaT-
Ky Meiio3y Oysa AWIJIOIAHOIO (2n), TO mif Yac MepIoro MeHOTUUHOTO IMOAiTYy
cTae ramaoigHoo (1n).

¥ Tenodasi meprioro MeHoTUYHOro nofiny (menogasa I') bopmyersca anep-
Ha 000JIOHKA. ¥ TBapUH i JeAKUX BUJiB POCIUH XPOMOCOMH JECHipaisyoThCs
i muTOmIa3Ma MaTePUHCHLKOI KJIITHHH IIOAiIAEThCs, TOOTO BUHUKAIOTh IBi HO-
yipHi KJIiTHHN; y OGiJIBIIOCTI BUAIB POCIAMNH IIOLiJ KJIITHMHU He 3aBEPIIYETHCS
(muToIIa3Ma He MOAiIsEThC).

Inmepgasza vixx MeOTHYHUMY TTOA1iIaMU BKOpOUeHa ab0 BicyTHA (0ibITicTh
BuaiB pocaun); monexkyau [[HK y 1ieit mepion He mogBoooTheA (Mag. 25.3).

ITig wac npodasu gpyroro meitoruuHoro noxixy (npogasu II) xpomocoMu
VIIiJBHIOIOTECA, BHUKAIOTh SIEPIisd, PYUHYEThCA ANepHa O0OJIOHKA, XPOMO-
COMHU TIOYMHAIOTH IIePeCcyBaTUCA IO IEHTPAJBbHOI YaCTUHU KJITUHU, ITOYNHAE

dopmyBaTuCA BEpeTeHo moAiay (MaJj. 25.3).
,ag : 149
]
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Mauan. 254. I1opienanus nodiil, wo 6id6ysaomucs nid vac memagasu ma anagpasu nep-
w020 meittomuyrnozo nodiay (1) ma mimosy (I1): 1 — nicaa kow’zauii y memagasi I
MeU03Y 20MON0ZILHI XPOMOCOMU NOYUHAIOMY 8i0x00umu 00Ha 6i0 00nol; 2 — 6 anagasi I
MeiL03Y 20MONL02TUHI XPOMOCOMU PO3X0DAMbCA 00 NOAIOCI8; 36ePHiIMb Y6azy, sk 6i00y6a-
emuvcs 00Mmin OinaHKamMU (NO3HAYUEHT IHWUM KOJLbOPOM ) MiXe HuUMU; 3 — Yy memagasi
Mimo3y HUmMKuU eepemena nodiay npuednyiomuvcsa 00 Kinemoxopy, 4k i nid wac mema-
@asu I meiiosy, ane 6 anapasi 00 pi3Hux noaIOCi6 po3xo0amuces okpemi xpomamudu (4)

Y metadasi gpyroro MmeoTu4yHOro nofiny (memadgpasi II) saBepmiyioTbcsa
VIiJIbHEHHA XPOMOCOM i (hopMyBaHHSA BepeTeHa (MaJi. 25.3).

B anadasi gpyroro metiornysnoro noxiny (anagasi IT) xpomaTugu OKpeMux
XPOMOCOM PO3XOIATHCA A0 Pi3HUX IOJIIOCiB (MaJi. 25.3).

Ilix gac Tenodasu gpyroro meoruuHoro noAiny (menogasu II) xpomocomu
3HOBY eCITipaJIidyioThCsd, 3BHUKAE BEPETEHO MOAiNy, (POPMYIOTHCA AmEpPIA i
sAxepHa 000JI0HKA. 3aBepIiyeThesa Teaodasa I mogisom iuromaasmu (Mat. 25.3).
¥V pesyabTari APyTroro MeHOTUYHOTO MOALTY KiJTbKiCTh XPOMOCOM HE 3MiHIOETHCS,
aJie KOYKHA XPOMOCOMA CKJIaIa€ThCA JUIIE 3 OAHIET XpoMaTuIu.

Ot:xe, ImicJIsg OBOX IIOCJIiIZOBHUX MEMOTHYHHUX IIOALJIIB 3 OUMJOITHOI Mare-
PUHCBKOI KJIITMHU YTBOPIOETHCA UOTUPHU TaIlJIOINHI AOUipHi, B AKUX KOXKHA
XpoOMOCOMa IIpeIcTaBJIeHa OJHIEI0 XPOMATHIOI0.

e BionoriyHe 3Ha4yeHHs Meno3y. Meit0o3 cTaHOBUTH CO0OIO JOCKOHAJJIUN
MeXaHi3M, AKUH 3a0e3IIeuye CTAJICTh KapioTUITy BUIIB, II[0 POSMHOMKYIOTHCS
cTaTeBUM CIIOCOO0M. 3aBAAKM JBOM IIOCJIITOBHMM MEHOTUYHUM IIOAiJIaM YMCJIO
XPOMOCOM CTATE€BUX KJITHUH 3MEHINYeThCS BABiui. [Jumnmoiguumit Habip xpomo-
COM BiJTHOBJIIOETHCA ITiJ] Yac 3JIUTTA raMeT IPU 3aILIiJHeHHi.

Meiios Tako:xK 3abe3mneuye i criagKoBy MiHJAUBICTH opraHismis. Ilo-nepwe, B
npodasi I BigOyBaeThca 00MiH AiTAHKAMU T'OMOJIOTIYHUX XPOMOCOM. A no-
Opyee, B aHa(asi I romosioriuai xpomocoMu, sIKi MOMKYTb MiCTHUTH BigMiHHY
CHaKOBY iH(popMaIlito, ONMHAIOTHCA B PIBHUX AOUipHIX KiriTuHax (MaJ. 25.4).
Posb6iskHOCTI MisX MITOTMUYHUM IIOAiJIOM KJIITMHM Ta MeH0o30M HaBeleHi Ha
MaoHKY 25.5. [lokjaagwinre ix 3’AcyBaTy MalOTh 3MOTY Y4Hi, AKi OITaHOBYIOTH
Giosrorito Ha axkaJeMiuHOMY PiBHI HaBUaHHA, i YaC BUKOHAHHSA IPaKTUYIHOI
poGoru Ne 5.

° Micue Meiio3y y XXMTTEBOMY LMKJIi opraHiamiB. Bu B:xe 3po3yminau, 1110 B
JKATTEBOMY IHMKJI OpraHismiB, AKi PO3MHOKYIOTBCS CTATEBHUM CIIOCOOOM,
000B’A3KOBO Mae Miciie Meito3. Ajie B PisHUX BUIIB MEHOTUYHUN IIOLiJI MOYKe
BimbyBaTtucsa Ha pisHHX (pasax KUTTEBOro mukay (maJua. 25.6). Hampukaan, y
MapasuTUUYHUX OMHOKJITHMHHUX TBapPUH-CIIOPOBUKIB (30Kpema, MaJjspiiiHoro
IJIa3MOisl), NesdKUX BOAOpPOCTel (XJaMiJOMOHAIMW TOIIO) — WOMiJ 3UTOTHU
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Mpodasza

MeTtadasza

Lrou unmdau

Tenodasa

1n n

ooy nniAd

1in n 1n n

Mauan. 25.5. Posbiscrocmi mise mimoszom (I) i meiiozom (I11) 4

I @0
LTI
]

/

SN

1n

Maun. 25.6. Pizni munu adepuux yukaie: I — adepruil yurxa xaamioomornadu (nodin <

3uzomu po3nouyunHaemouvcs meiiozom); 11 — adepuuil yura xabu (meitod nepedye ym-

sopenHnio zamem); III — a0epHuil yuka nanopomi (cmamese noKoJNiHHS 2anJoidHe,

Hecmamege — dunaoidne, meilod 8i00yY8aemMvCs NPU YMeEopeHHi cnop, 3 AKUX Po36UBa-
emuvcs cmamege NOKONIHHA)
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posmounHaeTbcAa MeodomM. OTike, Y HUX AUILJIOIIHA JIMIITE 3Ur0OTa, ycCi iHIImi
(hasu KUTTEBOTO MUKJY MAIOTh TaIlIoifHui HAbip Xpomocom (maJ. 25.6, I).

Y 6araToKJITHHHUX TBAPUH i JIOAWHI, HaBIaKH, 01JIbIIIA YaCTHHA JKUTTEBO-
ro MUKJIY OpeAcTaBJeHa AUIIJOITHUMHU KJIITHHAMU, TAalJOIAHI JHUIIe CTaTeBi.
¥V HuUX Mel103 mepeye YTBOPEHHIO CTaTeBUX KJiTuH (MaJ. 25.6, IT).

Y BUIUX CHOOPOBUX POCJMWH (MOXiB, IIallopoTeii, XBOIIiB, IJayHiB) Mei03
BifOyBaeThCA Miff Yac yTBOpeHHd cmop (Maj. 25.6, III), 3 AKX po3BUBAETHCA
raIJioigHe IIOKOJIIHHSA, 10 PO3MHOKYEThCA CTATEBUM CIIOCO00M. A i3 3a1IigHe-
HOI SUTEKJIITUHY PO3BUBAETHLCA JUILJIOIIHE HecTaTeBe MMOKOJIiHHS, SKe PO3MHO-
JKYEThCS HECTaTeBO — cHopaMu. TaKMM UMHOM, OJHA IIOJIOBHHA KUTTEBOT'O
IMUKJY IIUX OPraHi3sMiB IIpeacTaBjieHa rallJIOIHUMU KJIITUHAMUY, a iHIIa — AU-
moigHuMu. Te camMe CIOCTEPIrarOTh i B MOPCHKUX ONHOKJIITUHHUX TBapUH —

dopaminipep.

KnioyoBi Tepminm ta noustrsa. Meilo3, KOH'102ayis XPOMOCOM, KPOCUH-
2oéep.

Meiios — ocobsmBUil c1OCiO MOy €eyKapiOTUYHUX KJIITUH, YHACJi-
ITOK SKOTO iXHill XpOMOCOMHUIT HAOip 3MeHITyeThCcsa BaBiui. Ilig uac
Melio3y Bif0yBarOThCA ABA MOCJIiJOBHI moaiam, inTepdasa MimK AKUMUI
BKOpoueHa abo BifiIcyTHA.

YHacHigoK mepmioro MeHOTHYHOTO MOy YTBOPHOIOTHCA KJIIITHHU
abo juiiie Axpa 3 MOJOBUHHUM (3BUYANMHO ralJIOifHNM ), IIOPiBHAHO 3
MaTepPUHCLKOIO KJIiTHHOI0, HabopoMm xpomocoM. Ilix uac Ko’ roraiii

Kopotko . .
npo XPOMOCOM Ha eTali mpodasu MOoKe BimOyBaTucA KPOCUHTOBED —
rosIOBHE OOMiH miTAHKaAMM MiK TOMOJIOTIiUHMMM XPOMOCOMAaMM, II[O CJIYIYE

152

IKepesioM CIIaJAKOBOI MiHJIMBOCTI. Y HACTiLOK APYTroro MeHOTHYHOTO
IOAiNIy KiJTbKiCTh XPOMOCOM He 3MiHIOETBHCS, ajie KOKHAa XPOoMOcoMa
CKJIAQAEThCA JiuIle 3 onHiel xpomaruau. Meiio3 CTaHOBUTH COOOIO
TOCKOHAIMI MexaHisM, AKuil 3a6e3Imeuye CTaIicTh KapioTumy BumiB,
AKi POBMHOMKYIOTHCS CTATeBUM cIlocoboM. [IUTII0IAHICTS BiAHOBIIIO-
€TBhCH IIiJT Yac 3JIMTTA raMeT IIPY 3allJIiTHeHHi.

Y neaKuX ONHOKJITHHHUX OpraHismiB (MajasapiiiHOTo ImasMomisd,
XJIaMiZIOMOHAAM TOIIO) IIOAiJ 3UTOTH PO3IMOUMHAETHCSA MEKH030M.
Y 6araTOKJIITUHHMX TBapUH Melio3 IIepeaye YTBOPEHHIO CTaTeBUX
KJiTnH. B opraniaMiB, y JKUTTEBOMY IIUKJI AKUX YEPTYIOThCSA CTATe-
Be (ramioigue) Ta HecTaTeBe (AUILJIOIAHE) MTOKOJIHHA (BUIIL CIIOPOBi
POCJMHU, MOPChKi OMHOKJITUHHI TBapuHHU — (popaminidepn), meiios
3aBepIIye PO3BUTOK OCOOMH CTATEBOTO.

@ 1. 3i ckinbkox noainiB cknagaetTbcs rnpouec mervioly? 2. Lo take

\\/ KOH’toravisi roMoJ1I0riYyHVX XPOMOCOM | KpocuHrosep? 3. Yomy merio3

BanutaHHa ana  cripysie 36iNbLUEHHIO CrnaakoBoi MIHAMBOCTI opraHiamiB? 4. Ske 6ioo-

CaMOKOHTPOJIl0 ~ TYHE 3HaqeHHs Merody? 5. Ha akux etanax XUTTEBUX LMKJIIIB OpraHis-
MiIB, O PO3MHOXYIOTbCS CTareBMM CrocoboM, Moxe BigbyBaTucs
merio3? 6. Lo cninbHOro 1a BiAMIHHOrO MiX rpouecamu Menosy Ta
MiTO3Yy?

lMomipkyiite. Qomy meiio3 He 8i00Y8aEmMbCs 8 OP2AHI3MiB, AKUM He 8]lACmUBe cmamese
PO3MHONCeHHA?
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26 3ATAJIBHA XAPAKTEPHCTHKA OBMIHY
e« PEYOBHH I IEPETBOPEHHS EHEPTTI
B KJIITHHAX

A

;d ) Npwrana@Te: wo maxe memaborism i 2omeocmas? Hxa Kiavxicmo enepeii sudian-

o €mbcs npu poswgenaenni Giaxis, ainidie i syzaesodie? Sxa 6ydosa ma
@ynxyii AT®? [llo maxe ximivni peaxyii cunmesy ma po3uenienna?
Ilo maxe pepuenmu, cxradni ma npocmi Giaxu? Axi npoyecu nasu-
8a10Mb OKUCHUMU, a AKi — 8idHo6Aw6aAbHuMU? HKka Bydoea i Pynkyil
Mimoxoudpiii i aisocom?

« 3aransHa xapaxtepucTmuka obminy peuoeun y knitusdi. Oxkpemi kiiTurU
TAa OpraHiaMm Hanexartb N0 eidxpumux cucmem. lle oanauae, mwo ixme
iCHYBAHHS MOMJMBe JHINE 3aBAAKM HAAXOMXKEHHIO B HMX i3 30BHIIMIHBOIO
cepeAoBHINA MOXXHBHMX PEeYOBHH, IXHiX mepeTBOpeHb Ta BHBeJleHHS HA30BHi
OpoAYKTiB uTTEAianbHOCTI. CyKynHicTh nuX npouecie mae Ha3By 06Mmin pe-
wo6un, a60 memaboniam (Bia rpen. mematboae — nepeMina).

B opraniamax ogHodacHo BiafyBaloThca npouecu asox Temis. [lo mepiuoro
THIY HAJEXATh HAAXOMAKEHHA 3 HABKOJHIIHBLOIO CepejoBHINA, 3ACBOECHHA i
HAKONHYEHHA PeYOBHMH, AKi BHKOPHCTOBYIOThLCH A CHHTE3Y CIONYK, Heobxiz-
HHUX /U1 OKPeMHX KJIITHH Ta ycboro opraniamy. Cyxynnicme peakyiii cunme3sy,
AKi 3abesnevyoms po36uUMOK KAimuH ma opzani3Mie, NnOHOBAEHHA IXHbO2O Xi-
Mivro020 cKkaady, HaA3usaIOMb naacmuskum obminom (Big rpeu. naacmoc —
creopennii). Ha aaificHenHa unx npoueciB opraHiaM BUTpava€ NeBHY KilbKicTh
eneprii, HeoOXiAHOI AnA YTBOPeHHA XiMiyHHX 3B'A3KiB Tomo. [lo Apyroro Tumy
HAIeXATh MPOIECH PO3KJIany pevoBHH. BoH#n CynpoBOKYIOTHCS BUALIEHAAM
eneprii, HeoGxiaHoi 30Kkpema A1 3abeaneueHHs nuaactuuHoro obminy. Cyxyn-
Hicmb peaxyiil po3kaady cKAAOHUX CNOAYK 8 OPZAHI3MI, WO CYNPOBOINYIOMbCR
BudiNeHHAM eHep2il, Ra3ueaMs enepzemuuRum obminom.

[Iponecn poaksany crnonyk He 3aB/AH BpiBHOBa)kKeHi nponecaMu IXHLOrO
cuaTeay. Tak, nix yac pocTy KJAITHHH YK OPraHiaMy NponecH CHHTe3y Iepesa-
JKAKOTHL HAJ MPOIECAMH PO3KJIAAY. 3aBAAKH LbOMY 3abe3neuyeTbca HAKONN-
yeHHA HeoOXigHAMX cnoayk i picr opraniamis. ITia uac iHTeHcusHoOl disuunol
poboru, v paai HecTayi NOKHBHUX pedyoBuH abo cTapiHHA, HABINAKH, MPOLECH
PO3KNAaNy MepeBa)kalTh HAA npouecaMu cuutedy. Hkmo srparn Giomacn ta
enepril He GyAyTh KOMIIEHCOBAH] XapYYBAHHAM, TO OPraHiaM NOCTYNOBO BHCHA-
KYBATHMETBCH, 110 BPellUTi-pelT npuaseje Ao sarnbei.

Omice, eHepreTHYHHMit Ta naacTHYHui oOMiIHH € CKJIAJOBUMH €JHHOIO
npouecy oOMiHy pevyOBHH i nepeTBOpeHHA eHepril B KMBUX opraHiamax — Me-
tabosisamy. 3ampaskp nponecaM o6MiHY pe4yoBHH i nepeTBOpeHHA eHeprii
3abesneuyeThbCcA NIATPHMAHHA rOMEOCTA3Y 38 3MiH yMOB HABKOJIMLIHBOIO
cepenosuma. IliaTpumanus romeocrady — HeofXxiZilHa ymMoBa HOPMAJILHOI'O
¢yuknionyBanasa 6yab-akol 6ioaoriuHol cHcTeMH Big KaiTHHHOrO J0 Gioreoue-
HOTHYHOrO piBHiB oprarisanii.

* AsToTpodu, rerepoTpodwm Ta mixcotpodu. [Lna xuBNX opraHiaMis, fAKi
HACEJIAIOTH HAIIY IJIAHeTY, OCHOBHUM J:KepeJioM eHeprii e CoHsiuHe cBiTNO, 3a-
BAAKH AKOMY IOPAMO UH ONOCEpPeKOBAHO 3a/I0BOJILHAITHCA IXHi eHepreTHuHi
norpedu.

Bu nam’aTacTe, mo opraHiaMM, fiKi 31aTHi CMHTe3yBaTH opraHigHi pedo-
BHHM 3 HEOPraHiYHHX, HA3HBAIOTL asmompodamu (Bia rpen. aymoc — cam
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i mpogpe — ixka, xunnenns). Eneprito, AKy NOriuHAOTL 3 JOBKiJI/NA, BOHH
BHKOPHCTOBYIOTh /18 3abeaneyeHHA NPOLECiB }KUTTEAIANBHOCTI TA HAKONIHYY-
IOTh Y BHIVIAJi eHeprii xiMiYHMX 3B'A3KiB CHHTE30BAHMX cnoJyK. BinbmicTs
aBTOTPOMHHUX BHJIB — 3ejieHi pocauHu, nianobakrepii, Aeski 6akTepii Ta oaHO-
KJITHHHI TBAapMHH (HANPHKJAJ, DAHIUPHI AKT'YTHKOBI) — BHKOPHCTOBYIOTh
CBIT/IOBY eHepriio, nepesaHo coauny. [leaki 6akTepii — HiTpudikyloui, 3ai-
30- Ta cipkobaKTepii — AJIA CHHTe3y OpraHiuHHX CIOJIYK 3 HeOpPraHiuHHX BHKO-
PHCTOBYIOTH €Heprilo, AKa BUBLILHAETLCA NiJ Yac 3/1ificCHeHHA eK30TepMidYHHX
XiMiYHHX peaKuii.

I'pnbu, Giapwicts TBapuH i OGakrepiit HanexkaTe A0 2emepompogie
(Bia rpemn. zemepoc — iHmmit). JInA HUX J>KepesoM eHeprii cayryioTb Xi-
MiyHi 3B’A3KHM OpraHiYHHUX CHOJYK, YTBOPEHHX iHIUIMMH oOpraHiaMamHu.
Ili oprariuHi cnonyKH BOHH OTPMMYIOTh, >XHBJAYHMCH iHIIHMH >KHBHMH
icroramMu, iIXHiMH pemiTkaMi 460 NpoAYKTaMH XKUTTEAIAAbHOCTI. Mixcompo-
¢du (Bia rpeu. Mixcic — 3MIIIyBAHHA) — OPraHi3Mu 3i 3MIIIAHKM THIIOM XKHB-
NeHHA (pocHYKa, oMeJsa, XJ1aMiAOMOHaa, eBrieHa deneHa). Taki opraniamu
3JaTHi He JHIlle CHHTE3yYBATH OPraHiuHi cnoJykH 3 HeopraHiuHux, a it mo-
IVIMHATH roToBi opradiuHi peuoBumHu. fIK BM namM’aTacTe, pOCHUKA 3JAaTHA
1o (POTOCHHTE3Y, ajle TAKOX KHUBUThLCA APi6HNMHU GeaxpebeTHHMH TBApHHA-
MH — nepeBakHo koMaxaMH. L[5 pocauHa nomnupena Ha 60NOTAHUX IPYHTAX,
6iAHMX A30THCTHMH CIIOJYKaMH. IX pOCHYKA OTPHMYE, NOTIOIOYH HA KOMaX.

* EnepreTuyHmm obmin ta moro etanu. Y GionoriyHuX cucremMax eHeprisa
icHye B pisaux (opmax, 3JaTHHX NepeTBOPIOBATHCH OoAHA B iHmy. J{usi opra-
Hi3MM BUKOPHCTOBYIOTb eHeprilo a/a 3abe3nevyeHHs Pi3HUX NPOLECiB XKUTTEAI-
ANBHOCTI: XiMIYHMX (HANpUKAAJ, CHHTE3y OPraHiYHHUX CIOJIYK), MeXaHIYHHUX
(cKOpoYeHHA M’A3iB, PYXY OAHOKJIITHHHHX OPraHi3MiB), eJleKTPHYHHX (NpOXO-
JYKeHHA HepBOBOIO iMNYJILCY [0 HEPBOBOMY BOJIOKHY), TeIJIOBHX (OiATpHMAaH-
HSl CTAJIOl TeMIIepATYPH Tija), CBiT/IOBHX (CBiueHHA AeAKHX MiKpoopraHiamis,
KoMaXx, rmubokoBogHiX pub TOLO).

Mu Bike 3ragyBaJsii, L]0 YACTHHA eHeprii, AKa BHAINAETBCA MiJ 4ac po3-
LleNJIeHHs OPraHiuHHX PeYOoBHH, PO3CiIOETBCA Yy BHUTIJIAJl TemJa, a YacTHHA —
3amacaEThCA Y BHIJIAJI BHCOKOEHEpPreTHYHHX XiMiYHMX 3B'A3KiB MeBHHUX CIO-
AykK. Ak B nam’aracre, TAKOK YHIBePCAJIBHOI CNOJYVKOK — HAKONHYYBAYEM
eHeprii B KJAiTHHaX — cayrye ageHo3uHTpudochataa kucaora (ATD).

Eneprerudnmnii o6MiH Big0yBA€TLCA B TPH NOCJAiJ0BHI eTaNN: NiAroToBYHit,
Oe3KHCHeBHIl i KHCHeBHIA.

* Nigrotosumm etan enepretuyHoro obminy. IlouaTkoBuit eran enepre-
THuHOro obminy — nidzomoexui — BiAGYBAETHCA B IMTONIA3MI KJIITHH yeix
opraHiamis, a B 6i1b1IoCcTi 6araTOKJIITHHHHX TBAPHH i JIIOAMHH ~ TAKOXK i B 10-
poXxHMHI opraHis TpaBHoi cucteMu. Ha niaroroBuomy etani ckaajaHi opraHiy-
Hi cioNiykH mifa ai€io ¢epMeHTiB po3menaoTbLCA Ha npocTimi: 6iaku — o
AMiHOKMCJIOT, YKHPH — A0 IViLEepPHHY i XKHPHUX KHCJIOT, Nojicaxapuan — 10
MOHOCAXAPHAIB, HYKJEIHOBI KHCJI0TH — A0 HyKJeoTuliB. Lli nponecn cynpo-
BOJUKYIOTbCS BHBiJIbHEHHAM eHepril, ase ii KinbkicTh He3HauHa, i BOHa poa-
cilOEThCA Yy BHIMIAAL TenJa, fiKe OPraHi3aMH MOMKYTb BHKOPHCTOBYBATH A
NiATPMMAHHA [I€BHOI TeMNepaTypH Tina.

* Be3xuCHEeBWN eTan eHepreTu4Horo obmivy (aHaepobHe AMXaHHA) BiA6yBa-
eTbes B KaiTuHax. Horo me HasuBaloTh anaepo6rum (Bia rpem. an — 4acTKa,
1110 O3HAYAE 3alepevyeHHs, Ta aep — MOBITPA), OCKIJIBKH CNONYKH, AKI YTBOPH-
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Maa. 26.1. BeaxucHnesuit ma Kucreauli emanu eHepzemuyHozo 00MiNYy

JINCA Ha MoMNepeIHbOMY eTari, 3a3HAI0TH NOAANLIIOro 6araTocTyneHeBoro poa-
mernJieHHd, ane 6e3 yuacTi KHCHIO.

AHnaepobGHe poamenneHHs, abo anaepo6He auxanH#A, — ue Hafinpocrima
¢opma nepeTBOpeHHA TA HAKONHYeHHA eHeprii B xiMiuHAX 3B’A3KaX MONeKyn
AT®. Tak, aeaki Mmikpoopraniamu i 6eaxpeberni TBapunu (3aebinsmoro napa-
3UTH) He MOXKYTh BHKOPHCTOBYBATH KHCEHb Y Mpomecax eHepreTHYHoro obmi-
Hy. Heo6xingHy eHepriio BOH# OTPHMYIOTH JIHIIE 3aBAAKH aHaepoGHOMY poO3-
meNJIeHHI0 OpraHidYHuX cnoayk. BiasmicTes oprariamis y nponecax
eHepreTH4HOro o6MiHy 31aTHA BHKOPUCTOBYBATH KHCeHb, OHAK i B HUX KHC-
HeBOMY eTany 3aB)XJAH nepeaye 6eaxncHeBHil.

CyTTi0 6e3KHCHEBOro eTany eHepreTUHYHOro o6MiHy € po3lenieHHs MOJIeKY-
JIH rJIIOKO3H HA JBi MOJIEKYJH MOJIOYHOI (C3H603) TPHKApBOHOBOI KHCJIOTH
(Man. 26.1). IIponecu GesakuCHEBOro PO3IMEIUIEHHA BYTAeBoAiB, abo anaepobue
AMXaHHA, Y3arajJlbHeHO HA3WBAIOTh 2AixoAi3oMm (Bij rpen. zaikic — conoaxkuit Ta
Jnizic — poameniuennsn). I/ikonia MoXKHA 3aNHCATH TAKUM PDiBHAHHAM:

— CeH,,04 + 2H,PO, + 2ANI® — 2C,H 0, + 2AT® + 2H,0

{ YHacai0ok noaanbLmnX nepeTBopeHsb CHHTe3yeTheA niposrHorpansa (C;H,0,)
Kucaota. Bona Gepe yuacTb y peakniix HACTYNHOrO — KUCHEB8020 emany.

Ilix wac rnikonisy suainsersca npubansno 200 kI eneprii. YacTnHa ii
(maityke 84 k]I, a60 35—40 %) BUTpauacTLCA HA CHHTE3 ABOX Mosekyn AT®, a
pelura — poaciloeTbsca y BAraaai tenna. Kinnesi npoaykru raikosisy Bce me
MicTaTh 6araTo xiMiuHO 3B’s3aHO] eHeprii.
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Heasa>kalouu Ha BiIHOCHO HH3bKY eeKTHBHICTD, MMiKOIi3 Ma€ BaXkauBe (i-
aionoriuHe 3HaueHHA. 3aBAAKH I1bOMY [POLIECOBI OPraHiaMH MOXXYTh OTPHMY-
BATH €Hepriio 3a yMOB HecTadi KHCHIO, 8 HOro KiHueBi NpoAyKTH (1ipoOBHHO-
rpajHa KHCJIOTA) 343HAIOTH MNOAANBLIINX (epMEeHTATHBHHX [epeTBOpeHb 3a
HAassBHOCTiI KHCHIO0. IIpoMikHI NpOAyKTH raikonisy BHMKOPHMCTOBYIOTLCH AJH
CHHTEe3y Pi3HHUX CHOJIYK.

* KucHesuu etan eHepreTmyHoro oominy (aepobre 1nxanun) BinbyBaeThes
B MiToXxoHApiax (Man. 26.1). Bin cynpoBoaXyeTbcsa HU3KOI0 OKHCHO-BiIHOBHHX
peakniit 3a yuyacti neBHuX ¢epMeHTiB. YHACJAIOK OpraHiuHi cOOJYKH, fKi
YTBODHJIMCA Ha NonepefHbOMY, 6e3KHCHEBOMY eTanli, OKHCHIOIOTBCA 10 KiH-
neeux npoaykris — CO, Ta H,0. 3aBasiku nuM peakuisiM opratiam oTpumye
3HAYHY KiJbKicTb eHeprii, Heob6xigHOI AnA 3abeanedyeHHA YXHTTENiAILHOCTI.
Binbma uacTuHa 1i€l eHepril 3anacaeTbca B XiMiuHKX 3B’a3kax monekyn ATO.
Kucnesnit eran eHeprerHuHOro o6MiHy MOMJIMBHIl JHIIE 38 YMOB HASBHOCTI
kucHio. Tomy #loro me Ha3nBalOTHL aepobrum (Bij rpew. aep — nositTps).

2C,H,0, + 60, + 36H,PO, + 36AJI® — 6CO, + 38H,0 + 36AT®

¥YBaxkHo poarnsHbTe MaOHOK 26.2. ¥ niBift vacTuHi (I) B 6aunTe MiTOXOHA-
pito B poapisi. [IpaMoKkyTHHK oXxonuioe Ty il YACTHHY, e € 30BHilHA (1), BHYT-
pimHs (2) Mem6panu, a TakoK MixkMemM6panunit npoctip (3). Ha npasiit yactuni
MasnoHka (II) nokaszano y cxeMi po6oTy JIaHIIOra TPAHCIIOPTY €JeKTPOHIB (YTBO-
PIOIOTh TPAHCIOPTHI 6iNIKM), MOB'A3aHOIO 3 BHYTPIMHBOIO MeMOPaHOK MIiTOXOH-
apii. Cnonyka, nosnayena sk HAJI - H, 3a yuacTti ocobinBoro ¢epmMeHTy OKHC-
HIOETBbCA 13 3BLIbLHEHHAM eJIeKTpoHiB (€) Ta nporoHiB (H'). EnekTponn (¢), AKNM
HAJIAHA €Heprif, TPAHCIOPTYIOTHLCA 3a y4uacTi MoGinbHHX 6LnKiB-nepeHoCHHKIB (4)
HA 30BHiIIHIO NoBepXxHIO MeMOpanu. TaM eJIeKTPOHH NepefalThCA 0CcOOIMBIH
6isnkoBsiit Monekyni (5), mio 3aabeanedye ixHii noganbIIHA TPAHCIIOPT.
lNosxa Ha3sa HAL (ne ans 3anam'ATOBYBAHHA) — HIKOTUHAMIAAAEHIHANHYKNEO-
™ma. Us cnonyxka - sacrtuna 6ararbox cxnagHux GepmMenTis, wo 3abesnevyrors
OKMCHO-BIQHOBHI peaxuii KiiTMHHOIro metaboniamMy.

IIpocaigKkyeMo noaaJbIIHi HANIPAMOK PyXy eJeKTpoHiB. Ik BH nomirunan,
€JIEKTPOHH MOBEePTalOThCHA BeepefHHy MiToxoHapil. TaM BOHH B3aeMoailOTh 3
npotonamu (H') Ta Oxcurenom 3 yreopennam Boau (6). Tenep anaiiniTs Ha ma-




MixmemOpaHHni HY

npocTip s e
H* - H*

Maa. 26.3. Moaexyara gpepmen- 4
my AT® cummemasu sales : 7
nevye cummes ATP nid wac Kuc W m

HEB020 €HEPZEMUYHOZ0 OOMINY.

I — enympiuina memOpana Mi- [ l !‘mil!(!llll!! !E!
moxondpii; 2 — moaexyaa6iaxa,

wo Jalbesnevye mpancnopm

aomie H' y mimmembpannuii HAD®
npocmip mimoxondpii; 3 — ATP- / l"
coMa, do ckarady Axoi axodums HAL - H
pepmenm ATP-cunmemasa TP ¢
(cxopoveno — ATP-asa ) N
MaTpukc

JIIOHKY TPH B1JIKOB1I MOJIEKYJIH, 1110 BXOAATH A0 CKJAaAy BHYTPiIIHbOI MeM6paHu
MiToxoHApii (BoHK no3HaveHi nndpamu 7, 8, 9). 1li MoeKky11 BHKOPHCTOBYIOTh
YacTHHY 3BiJbHeHol eHeprii An1a nepexkauyBaHHs ionis Naporeny (H') y npo-
ctip Mix aBoma MmemOpanamn wMmitoxouapii (3). Tak BuHHKae pi3HuUNA
KoHueHTpanii itonis H' no obnasa 60kn BHYTpilIHbO1 MeMOpaHu MIiTOXOHAPIT
(noMmipkyiime, de 8ona Oyde 8uUL0/0).

OTxe, HA 30BHiIIHiIN NMoBepXHi BHYTpimHbOI MeMOpanu MiToxonapii 6yae
30cepe/>KeHHil MO3NTHBHHI 3apAk, a 6ina BHYTpiMHBLOI MoOBepxHi — HeraTHBs-
Huit. lleit HeraTHBHUIT 3apaa Haue «npuBabIIOEs NMPOTOHM i «aMYIIYEs IX M0-
BEPTATHCA N0 MATpPUKcy. Bisibina yuacTHHA NPOTOHIB, AKi NOBEepPTAIOTLCA BCepe-
AMHY MATPHKCY MiToxoHApii, miaxoMm andy3ii npoxoAsaTs uyepe3d KaHaN Yy
mosekyi pepmenty AT®-cunterasn (Man. 26.3). Lleit repmenT Bignosinac 3a
cuHTed moneky.1 AT®. IIpu nosepHenHi iionis INiagporeny (H') y MaTpukce MiTto-
XOHAPiil 3BIJIbHAETLCA eHeprif, AKA BHKOPHUCTOBYETLCA 1A CHHTE3y MOJIeKY.
AT® 3 AIIP ta oprodochaTHOI KHCIOTH.

Ilia yac peakuiii KNCHeBOro erany eHepreTrH4Horo o6MiHy yTBOPIOIOTLCH
MOJIEKYJIH BYTIJIEKHCJIOrO raay.

ITosre okucnenna no H,0 Ta CO, npoayKTiB epMeHTATHBHUX [l€PeTBOPEHb
NipoBHHOrpajHol KHCJIOTH, AKi YTBOPHJIMCA HA KHCHEBOMY eTalni eHepreTH4YHo-
ro o6MiHy, CynpoBOMXKYEThCA BHAIIEHHAM KiJLKOCTI eHepril, focTaTHLOI A4
yrBopeHHsa 36 monekyn AT®. I1ix yac unx nepeTsopeHk BHAiINAETbCA NPUBANS-
Ho 2800 k][I»x eHeprii, 3 AKNX y BHrIAAL XiMiuHuX 3B’s3kiB monekys AT® 3a-
nacaeTbes npubau3no 55 %, a 45 % — po3ciloeThCcA Yy BUINIAAL Tenuia.

Bu Bike 3HaeTe, 10 B npoleci aHaepo6HOro erany eHepreTHuHoro obMiny
npH poalenyeHHi OHiE] MOJIeKYJH TJIOKO3H YTBOPIOIOThCA JBI MoJe-
Kyau AT®. TakuM 4YHHOM, eHeprii, AKa BHAIJAECTBCA BHACJILIOK IMOBHOI'O
pO3LIeNJIeHHA OAHIE€] MOJIEKYJIH IIIOKO3H, BUCTAYA€ HAa YTBOpeHHA 38 Moie-
Kyn ATO.

3aBeplIyETLCA eHepreTHYHUN oOMiH BHBeJeHHAM KiHIEBHUX INPOAYKTIB
(ByraekHcJsoro ra3y Ta BoH) 3 OpraHiamy.

IThacmuunuid ma enepzemuvunud o6min,
asmompogu, zemepompogu, mixcompogdu, 2rikonia.

&
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OKpeMi KJITHHH Ta OPrAHI3MH HANEXATh 10 BiAKpUTHX cHcTeM. Lle
03Ha4ae, 1o IXHE iCHYBAHHA MOMUJIHBE JIHIIe 3aBAAKH HAAXOAYKEeH-
HI0O B HUX 3 JOBKLUIAA MOXXHBHHX PEYOBHH, 1XHIX NepeTBOpeHb Ta
BHBEJJeHHA HA30BHI NPOAYKTIB KHUTTEAiAAbHOCTI. CYKynHICTH LMX
npoueciB Ma€ Ha3By oOMiH peuoBuH, abo MeTabosniam.

MerabonismM 3abeaneuyloTb ABA THMMH MOpPOLECiB: MJIACTHYHHI Ta
eHepreTHyHHN obmian. CyKynHicTh peakmiid cuHTe3dy, siKi sabea-
Ne4YywTbh PO3BUTOK KJITHH TA OPraHi3aMiB, NMOHOBJEHHA IXHBOTO
XiMiYHOro ckJaay, HA3WBAKOTHL NaacTHYHMM oOMmiHom. Ha agiiic-
HEHHA LIUX [poleciB OpraHiaM BUTpAa4ya€ NEeBHY KiNbKiCTbL eHeprii,
HeoOXinHOl AnA yTBOpeHHA XiMiunux 3B’A3kiB Tomo. [lo apyroro
THIY HalexaTh peaKuii poamenineHHA peuyoBuH. BoHn cynpo-
BO/KYIOTBCH BHMJiNeHHAM eHeprii, HeoO6xigHol ansa 3abeaneyeHHHA
miaacTHuHoro obMiHy Ta IHIIMX T§poneciB KHUTTEAIANBLHOCTI.
CykynHicTb peakiliif po3ilenieHHs CKJAAHHX CIOJAYK B OpraHiami,
1110 CYTIPOBOJXKYIOTbCA BHAIJIEHHAM eHepril, HA3HBAIOTb EHEepreTHY4-
HUM oOmiHoM. 3aBasakH 36anaHCOBAHNM npolecam oOMiHy pedyoBHH i
nepeTBopeHHsA eHeprii 3abe3aneuyeTbcA NiIATPHMAHHA I'OMEOCTA3y
JKHBOI CHCTEMH 38 IMiH YMOB HABKOJIHIIHBOIO cepeoBHIIIA.
OpraHiaMH, 34aTHI CHHTe3yBATH OpPraHiYHi pEYOBHMHH 3 HEOPraHIYHHUX,
HaansaloTk asrorpodamu. [lna rereporpodiB mxkepesom eHeprii €
OprasiuHi cnosyku, yrsopeHsi iHmunmMu opradismamn. Mikcotrpogu —
OpraHiaMM 3i 3MILIAHHM THIOM JXKHBJIEHHA: BOHH 3[8THI He JIHIIe
CHHTEe3YBaTH OPraHiuHi CNoOJyKH 3 HEOPraHiuHUX, a il NOrJIMHATH
rOTOBi OpraHidHi cCoJyKH.

Eneprernunnii o6miH Big6yBaeTbCHA B TPH MOCJIIIOBHI eTanu: MiAroTos-
yui, 6eskcHeBHil Ta KUCHeBHi. Ha niaroroByoMy erani ckaaaHi opra-
HiIYHI CNOJIYKH 1iA Ai€io pepMeHTIB po3LIeIUTIoTbCA Ha npoctinm. i
NpoLecH CYMpPOBOAKYIOTBCA BHBLIbLHEHHAM eHeprii, aje il KiibKicTb
He3HAYHA | BOHA PO3CiIETHLCA YV BHIA4I Teria. Beakucnesnii, abo ana-
epobHHii, eTan eHepreTHYHoro oOMiHY BiAOyBaeTbcA B KJITHHAaX.
Cnonyku, iKi yTBOPHJIMNCA HA [ONEpeHLOMY eTalli, 3a3Hal0Th NoJab-
woro 6araTocTyneHeBsoro posulersieHHs 6ea yuacti kucuw. Cyrtio 6ea-
KHCHEBOINO eTaly eHepreTHYHoro oOMiHY € pO3UIeIUTeHHS MOJIeKY.IH
rJIIOKO3H Ha /IBl MOJIEKYJIH MOJIOUHOI KHcJ10TH (raikoais). [Tig yac uporo
erany Buainaersea npubaunsno 200 klx eneprii, 35-40 % saxoi aana-
CAEThCS B MAKPOepriuHux 38’ aakax Moaekyn ATd.

Kucuesuit eran sigbyBacThca B MITOXOHAPiIAX, Yy BHYTPIilUHIX
memGpaHax AKHUX BiaGyBaeTbca cuHTes AT®. VHacnifiok okMCcHO-
BiJHOBHHMX peaKIliil OpraHiyHi COJYKH, AKi YTBOPHJIHCA Ha Be3kuc-
HeBoMy erani, okucHwwtbes a0 CO, ta H,0. IloBue okucHeHHA
MOJIEKYJIH MOJIOYHOI KHCJIOTH CYNIPOBOJKYCTbCA BHALJICHHAM eHep-
rii, pocraTHbOl AnA yrBopeHHA 38 monekyn AT®. [lia uac uux nepe-
TBOpeHb 3anacaeTbea npubanano 53 V% eHeprii, a 45 % — poacieThesa
y BHraaai remsa. Takum 4nHOM, eHeprii, AKa BHAILNAETLCA BHACJI-
JIOK IIOBHOI'O PO3IIENJeHHA OHI€] MOJEeKYJ/IH III0KO3H, BUCTAYAE HA
yTBopenHsa 38 Mosiekysn AT,




Tema 3. Kmruna sx winicka cucrema oy

1. fixi npouecH Ha3nBaTb METab0NI3MOM, NNACTHYHUM Ta eHepreThy-
HUM OOMIHOM? 2. FIKi OpraHiaMn Ha3mBaloTb aBTOTPOMaMH, MIKCOTDO-
pamu ta rereporpodpamu? 3. Axi gxepena eHeprii BUKOPHUCTOBYIOTL
asToTpoHi opraviamn? 4, Sike aHavenHn AT® y npouecax eHepreTuy-
Horo oOmiry? 5. Y ckinbku eranis siabyBaeTbca eHepreTuiHnA oOMiH?
Ha3ssite ix. 6. OxapaxTepusyidTte nigroTosywd eran eHepreTu4YHOro
oOmivy. 7. fki npouecn BiabyBaOTLCA Nig Yac Ge3kncHesoro erany
eHepreTHYHOro oOMminy? B. ki yMOBKM 3QIACHEHMA KNCHEBOIo erany
eHepreTnyHoro oOminy? 9. Cxinbkm 3aranom monexyn AT cHHTE3yETb-
cA nig vac Ge3KNCHEBOro Ta KNCHeBOro eTanis eHepreTUYHOro oGMiHy?

Nomiprysre. 1. Yomy xumms Hemoxause 6es nepemaopens enepzii? 2. Yomy npu oxuc-
HEHHIi OpzaniyHuUX cnoayx susiabHacmbca enepzia? 3. Yomy poswenrennn
OPZAHINHUX CROAYK 34 NPUCYMHOCMI KUCHIO BUABAREMBCR €HePZemMUYNO
epexmueniwuM, kix 3a hozo eidcymuocmi?

27 MJACTHYHHHA OBMIH. BIOCHHTES BLUIKIB
i e [ HVKJEIHOBHX KHCJIOT

' ¢ | lNpwrangaire: axa 6ydosa Giaxis? o maxe saminni it nesaminni aminoxucromu,

= nosnoyinni i Henosnoyinni 6iaxu? Axa 6ydosa endonaasmamuynoi
cimxu ma pubocom? Hxa 6ydoea nyxaeinosux xucaom? Ilfo maxe
2en, mymayii?

« 3aransHa xapakTepuCTuka nnacTuyHoro o6miny. Mu Bxke aragyBaJiy, 10
NIACTHYHHM OOMiHOM HA3MBAIOTh CYKYNHICTH peaknii cuHTedy. BHacninok
OHX OpOHeciB 3i CNONYK, AKI HAAXOAATH Yy KJITHHY, YTBOPIOKIOTHLCA HeobXinni
Ana Hel peyoBuHH. OCHOBHI npouecH naactuyHoro obMminy — ne GiocuHTes
6inkin, Byriesoais, ninigis, HYKJIeIHOBHX KHCIOT.

* biocuures Binkis. K BM naMm’sTacTe, pPO3PI3HAIOTL AMiIHOKHCIOTH
3amiHHi i HezaMiHni. Ilepmi 3 HUX MOXYTH CHHTe3yBATHCA B OpraHiami Jo-
AMHH i TBAPHH, JPYri — HAAXOAATH A0 HHX JHlle 3 ixe. Binkn ki nepe-
TPABAWIOTHCA (PO3LUEIIIONTLCA A0 AMIHOKHCJIOT) B OpPraHax TpPAaBHOI
CHCTeMH. AMIHOKHMCJIOTH NOMIMHAIOTLCA Yepe3 CTIHKH KHMILIeYHHUKY Y KPOB Ta
TPAHCHOOPTYIOTLCA A0 KJIiTHH, e 3 HUX CHHTe3YI0ThCA B6iJIKH, BIACTHBI 1aHOMY
opraHiamoBi. Pociinau Ta gesiki MikpoopraHiaMu 3faTHi caMi cHHTe3yBaTH Bei
HeoOxinHi iM amiHokncnoTu. CuHTE3 KoM HOI 3 20 ocHOBHHX aMiHOKUCaOT — Ba-
raTocTyneHeBHil )epMEeHTATHBHHI Npoliec.

VY kHBHX OpraHiaMax yTBODIOETHLCA BeJIMUe3HA KiJbKIiCTh pPi3HOMAaHITHHX
6inkis. IHdopMaLia Npo CTPYKTYPY KOXKHOrO 3 HUX MA€E 3HAXOAUTHUCH YV KJIITH-
HaX i nepepaBaTHca HamaakaM. €EAMHA A8 BCIX XKMBHX OpraHiamie cucrema
3anmucy cnaakosoi iHdopMmanii gicrana HasBy zewemuuwnui xod. Bin 36epira-
€TBCA B KJITHHI y BUraaai neBHOI NOCAiAOBHOCTI HYK/IEOTHALB y MOJIEKYJli HY-
KJ1eiHOBoI KHcoTH. CaMe BiH BU3HAYAE MOPAAOK PO3TAIIYBAHHA AMiHOKHCIOT-
HHX 3aJIMIIKiB y NOJinenTHIHOMY JIAHII03] mijx 4ac #oro cuHTE3Y.

YueHi BHABHIHM, 10 KOXKHA AMIHOKHCJIOTA B MOJINeNTHAHOMY JAHIIO31
KOAYETbHCA MEBHOK [MOCJiJOBHICTIO 3 TPbOX HYKJIEOTHAIB, TAK 3BAHHM
mpunaemom. Yorupu pisni Hykyaeornan PHK MoxyTe yrBopoBatu 64 Kom-
6inauii (4% = 64). To6ro icuye 64 piani Tpunieru. Ockinbkyu Bigomo aume 20
OCHOBHHMX BMiHOKHCJIOT. TO MOHA MNPHIYCTHTH, L0 OJHA AMIHOKHCJIOTA

.
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MOKe KOAYBATHCAH KiJIbKOMA PI3HUMH TpHILJleTaMy (AuB. Tabaunigo 27.1). Bera-
HOBJIEHO, o GinbiticTs (18) 0CHOBHHX AMiHOKHCIOT KOAVIOTH Bifl BOX 10 LIecC-
TH TPMIJIETiB i 1uine ABi 3 HUX — oauH. Te, 110 01HA AMIHOKHCIOTA MOXe KOayY-
BATHUCAH IEKiIbKOMA TPHILIETaMH, MAE BaKJ1MBe 610710riuHe 3HaYeHH A, OCKIJIBKH
niaBuIye Haditinicmb zenemuunozo xody. Tak, BUNAJKOBA 3aMiHA 3aJHIIKY
OTHOT'O HYKJIEOTH/1a B [I€BHOMY TPHILJIETi Ha iHILINI He 3aBKAH CYIPOBOAMKYBa-
THMETbCH 3MiHAMM B NepPBHHHIN cTPYKTYpi OinKka. 3BepHiThL yBary: OCKiIBKH
iHopmauio npo cTpyKTypy 6inka Big monexkyan JJHK no micua cuureay 6ia-
KOBOI Monekynu nepeHocuTh mosexkyiaa iPHK, remermunnit Koa auntyetnes
came 3 Hei. Y tabnuui 27.1 anaitneMo TpPHILJIETH, WO KOAYIOTh AMiHOKHCJIOTY
neiiuun (JIER). Ipunycrimo, mo B nesuiit Mmoaekyai iPHK wo AMIHOKHCJIOTY
koaye tpunier LIYY. Vuacnigok myranii B uboMy TpHMILIeTi ocTaHHiil Hy-
KJICOTH/1 Y MOXe 3aMiHIOBATHCH HA iHIIM, HANPHKIaA Ha A. AJle TpHILIeT, N[O
yrBopuBca, — LIVA — Bce oaHO KoagyBaTHME AMiHOKHCIIOTY Jeif I MH.

Tabauuyn 27.1

FTEHETHYHHA KO

n.p“‘. M‘m
OCHOBS y m A r TpeTs ocHOBa
®EH CEP WP umc Ty
v ®EH CEP T™P wc  [u
NEV CEP : ;i A ]
 Inem Jcer L
- [ en o Jnc  [aer [y ]
NEN nrPO rc APl 0} |
"o Them opo [mw At A -
nEn [P0 [H | AP r -
Tine TPE ACH CEP ly
R NE | TPE ACH CEP im
| UIE TPE n3 APT A
MET TPE m3_ |aer r |
 lean Tana ACN M y
" BAN ANA ACN M u
BAN ANA rny mi [A
BAN ANIA mny i [r ]

IpumiTka. ¥ Tabauui HaBeaeHo (He Ans 3anaM’ATOBYBAHHA) 3aKOJOBAHI HA3BH aMi-
HOKMcoT: ananiny (AJIA), aprininy (APT), acnapariny (ACH), acnaparinosoi kuco-
™ (ACII), Baniny (BAJD), rictuauny (T'IC), raiuuny (IJII), rayraminy (IJIH), rayrami-
nosoi kucaoru (IJ1Y), isoneituuny (IJIE), neituuny (JIEH), niauny (J113), metioniny
(MET), upouiny (ITPO), cepuny (CEP), tupoaunny (THP), Tpeoniny (TPE), rpuntodany
(TPH), peninananiny (PEH) ta uncreiny (LIHC).

3a gonomorolo miei TabnMIi MOYKHA BHIHAYHTH, AKY CAME AMIHOKHCJIOTY KOAVE NeB-
Huil rpunaer monekyau PHK. IMepunii Hyk.aeorna y tpunieri 6epyTs 3 1iBoro sepTu-
KaJbHOI'O CTOBIIYMKA, APYIrHil — 3 BePXHLOrNO rOpHM3OHTAJILHOrO i TpeTtiit — 3 npasoro
BepTHKAJLHOrO. ¥ Micui nepeTHHy niHifl MicTHThCA iHGoOpMaLia npo aMiHOKKCIOTY,
AKY CJ1J BU3HAYHMTH.




cHucremMa
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Maan. 27.1. ITpoyec mpanckpunyii: 3a npunyUNOM KoMnae-

MeHmapHocmi na o0HOMY 3 AaHy0zie morexyau JHK (1)

cunmesyemucs moaexyaa iPHK (2). Cunmes 3abesneuye

pepuenm PHK noaimepasa (3 ). Apyeuis aanyroe JHK (4)
Y Yell Hac 3aAUWaEMbCA HeAKMUBHUM

IIle onHa BIACTHBICTH NeHETHYHOrO KOAY MOJAATAE
B TOMY, IO xOMHKuil mpunaem xodye ruuie oduy
nesny aminoxucaomy. Kpim toro, reneTnuHHil Kog €
ynisepcansrum, T06TO €AIMHUM A5 BCiX OpraHiamis:
Bia 6aKTepiit 10 MOAHHMN.

3’ACOBAHO TAKOXK, 110 F'eHeTHYHHIT KOJ Ke nepe-
xpusacmucs. I1ig yuac cuHTe3y 6iTKOBOI MOJIEKYIH
Tpunyetn iPHK suntyiorsca oqun aa oaguum, Ipn
ILOMY CYCiiHi TPHIIJIETH He NePeKPHBAIOTHLCA i Mik
HHUMH BiIcyTHi#l npomixok.

Ilpuranaiire, zex — ne nesna nocaidosnicms Hy-
Kaeomudis y Morekyni HyKAein080i Kucaomu. Y re-
HEeTHYHOMY KO/li € TaKoK Tpu Tpuniern (YAA, VAT,
¥TA), KoXKHHIT 3 AKHX CHTCHAJI3YE NP0 NPUNHHEHHA
CHHTe3Y N0JIienTHAHOro JaHLora, a Tpamer AVT,
AIK IPaBHJIO, BA3HAYAE IOYATOK LILOr0 mponecy (6uxo-
pucmoeyonu mabauyo 27.1, usnaume amiHoKucaomy, AKy Kodye yeit mpuniem).

Mexaniam 6iocunreay 6iakis 3’acoBanuii y 50-1i pokn XX c1. ¥ nsomy npo-
neci BUAINAIOTH KiJIbKa eTanis.

* Eranu GiocuuTesy Ginkis. Ilep-
KA eTan NOB'A3aHMIl i3 CHHTE30M
mosekyan iPHK na monekyai JIHK
oaHiei i3 xpomocom. Ilpn nsomy oco-
6ausnit pepment (PHK-nonimepaaa)
pod’eanye noasiitny coipaas JHK.
Ilotim na ogHomy 3 ii naHWmOriB 3a
yuacTti uboro (pepMeHTy 3a NpPHHIH-
MOM KOMIIJIEMEHTAPHOCTI CHHTEe3YEThb-
ca monekyna iPHK. Takum unnHoM,
mosekyJia iPHK € Tounoro koniemw uiei
Ainaukun JIHK. 1li nponecu Hasusa-
I0ThL mpancxkpunyicro (Bin nar. mpan-
CcKpunyio — nepenucyBaHHs) (man. 27.1).
ITorim monekyna iPHK a saapa maaxo-
ANTH ¥ IATOIIJIA3MY KJIITHHH.

Ha HactynHOMy etani — mpancas-
yii (Bixg nar. mpancaamio — nepesaa-
Yya) — MNOCAIAOBHICTH HYKJIEOTHAIB Yy
monekyni iPHK nepesoauThca B mo-
CHAIAOBHICTE AMIHOKHCJIOTHHX 3aJIHIII-
KiB Moslekyan 6inka, 110 CHHTE3yETh-

Man.272. Bsaemodin monexyru mPHK (1)
3 Moaexyaow iPHK (2). Aumuxodon (3)

cdA. CnoyaTKy B UMTONNA3MI KOTpACH i3
20 aMiHOKHCIOT NPHEAHYETHCA A0 BiJ-
nosigHoi Mmonekynu TPHK (man. 27.2).

moxexyau mPHK eiaemodie 3 kodornom
(4) moaexyauiPHK; 5 - aminoxkucaoma,
AKYy mpancnopmye moaexyara mPHK
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Maan. 27.3. Emanu Giocunmesy 6Gia-

Kia: I iniyiayin; Il — enoneayin;
11l - sasepwenna cunmeasy Giakosoi
MoneKyau

Lle#i npouec HasuBalOTL axkmusayicw
aminokucaom. Y csow uepry iPHK
3aB’'a3yeTbCA 3 pubocoMolo, a 3rogoM — i 3
AMiHOKHCJIOTHHM 3ajIHIIKOM, [PHEJHA-
HHM 10 neBHol Moaekynau TPHK. Takmuit
KOMILJIEKC FOTOBHH 10 NOYATKY CHHTE3y
MoJieKyJH Binka.

Ha nactynHux eranax 6iocuuTresy 6i-
KA NoJinenTHAHUI JIAHIIOT MOJOBXYETh-
CH 3aBJAKH TOMY, 1110 AMiHOKHCJIOTHI 3a-
JHINIKH MNOCNiA0BHO 3B'A3YIOTLCH MiX
coboio 3a 10noMorow ocobaAMBHX MILTHHX
KOBAJIEHTHHX (MenTHaHNX) 3B’43KiB.

HAx Bu nam’ATaeTre, ogMH 3 KiHNiB
monekynu TPHK ytBopioe nermw. Tam
po3MilleHHH TPHIIET HYKJEOTHAIB, L0
BH3HAYAE, AKY CAMe AMiHOKHCJIOTY BOHA
TpaHcnopTtye (AaHTHKOAOH). Bin Mae yTBo-
PIOBATH KOMIUJIEMEHTAPHY Mapy 3 Biano-
BiaHUM Tpumiaerom iPHK (xomonom).
AMIHOKHCJIOTHHI! 3AJMIIOK NPH ILOMY
NPHEAHAHMHA A0 NPOTHJEXHOI YACTHHH
monekyau TPHK (aus. man. 11.4).

ITix yac cuHTe3dy Gi1KOBOI MoJeKyaH
HUTKONoAi6Ha Monekysna iPHK onuns-
€TbCA MiX ABOMa cyboauHMusammu pubo-
coMu (Maa. 27.3). 3UNTYETLCA reHeTHYHA
iHdopMaLia TA NPHEAHYIOTHCHA aMiHoO-
KHCJIOTHI 3aJIMIIKH 10 Monekyau 6inka,
III0 CHHTEe3YETbCA, B OCOOMMBINA AinsAHII
pubocoMu — gpyHKyionarvromy yenwmpi.
Horo poamipu BianoBigamoTe A0BKMHI
JABOX TPHILJIETiB, TOMY B HbOMY BOJHOYAC
nepebyBaloTe ABa CyciiHIi TpHIJIeTH
iPHK. B oasiii yacTuHi ¢vHKUiOHANDL-
Horo ueHTpy antTukoaoH TPHK Bmoisnae
konoH iPHK, a B iHwIiit - aminokuenoTa
a3BinbHAeTheA Big TPHK.

¥YBaKHO pPO3rIAHbTe MaJHOK 27.3.
CnouaTky BiaAGyBa€ThCH npolec TaK 3Ba-
HOI iHiyiayil, Konu Mana cyboaAUHHIA PU-
6ocomu cnonyuaernes 3 iPHK Ta il kogon

(A¥YT) Baaemogie 3 antnkoaonom TPHK (VALL). IIpn ubomy Benka cy6oamHu-
us pubocomMn npueaHyeThes A0 Maoi (I). 3sepuits yBary Ha pyHKIiOHANBHUI
1eHTp pubocomu (1), B AKOMY OJHOYACHO MOXKYTh nepebyBaTH ABi MOJeKynH
TPHK. Jlani nounnaeThes caM npoiec CHHTe3y MOoJlIIeNnTHAHOro JaHIora —
eaonzayin (11). o pyHK1ioHAIBHOrO IeHTPY pHOOCOMH NI AXOANTD APYTa MoJIe-
kyna TPHK (2). Ii antukonon (ILAY) Bsaemoaie 3 kogonom iPHK (I'VA). Ilepma
mosekyna TPHK sanninae dynkuionaabuuii nedtp pubocomu. JIBa sanumku
AMiHOKHCJIOT 3a JI0NIOMOIOIO IIeNITHAHOrO 3B’A3KY CIOJYYAIOTHLCA Y AunenTtua (4).




Pubocoma pobuTh KpOK, 1110 A0OPiBHIOE OAHOMY TpHILIeTY. o miaaHKHA PyHKIio-
HAJIBHOrO LeHTPYy pubocoMH, AKa 3BiJbHHJIACA, HAJAXOAHUTH TPETHA MOJEKyJa
TPHK (3). BiabyBaeThes e oauH Kpok pubocomu. ¥ 11eit uac aHTHKO0H Tpe-
Thol Mostekyan TPHK (YVYVY) B3aemonie 3 kononom AAA. Monekyna 6iaka, mo
CHHTE3YEThCH, CKJIAaJacThCA BXKe 3 TPhOX 3aJMIIKIB AMiHOKHCJIOT (D). 3BepHiTHL
yBary: y Apyriil Ainauui pyHK1ioHaNbHOTO eHTpy pubocomu monexkyna TPHK
BincytHa. lle nop’azano 3 TuM, uto Tam nepebysae Tpunyetr iPHK YTA, akui
Aa€ CHIHAJ MPO MPHMHHEHHA CHHTe3y OisikoBOl MoaeKyau. 3aBeplIyeThCs
nponec 6iocuHTe3y Monekyan Ginka (II1), konu seanka ta mana cyGoamnuui
pubocom pod'eaHyioTbes Ta 3aanmatotrs Monekyay iPHK. Boanouac 3BinbHA-
1oThea | Monekyau TPHK (3) ta cuntesoBana Monekyna 6inka (5). (3asdannn.
Kopucmymwuucy mabauyew 27.1, 3'acyiume, i3 3aauwKie akux aminoxuciom
CKAadacmbea cunme3so8ana morexyaa 6iaxa.)

Koan pubocoma npocysaetscs snepesn yanosx monekyan iPHK, il micue
3acTyIa€ Apyra, 3rojlom — TpeTH, YeTBepTa Toulo i 6iocHHTEe3 HOBUX GiAKOBHX
MoJiekya TpuBae. Kiabkicts pubocom, saki oqHouacHo MoxyTh 6yTH poaTallo-
BaHi Ha monekyni iPHK, Bnanauaernca ii noBxkuHoo.LKomnaeke pubocom,
ob6’ennannx Moaekyiaow iPHK, HasuBawTs noaipudocomow, abo ckopouero -
noxricomow (Man. 27.4). Takum unHOM, Ha OfHiil Moxicomi BogHOuac BiabyBa-
€TbCA CHHTe3 6araThLoX MoJIEKYJ1 neBHoro 6inka.

Ha sasepuanbaOoMy etani cmHTe3oBaHMil 6islok Habysae cBoei npHpoAHOI
KoH(popmanii. ¥ neii yac 3a yyacTi BianoBiiEuX (repMeHTIB BiAlLena00TLCA
3aliBi AMIHOKHCJIOTHI 3a71HIUKH, A0 CKJIAAY MOJIEKY/JIH MOKYThb IPHEAHYBATHCA

Maa. 274. Cmpyxmypa ma ¢pynryii noripubocomu. I. Buzand s6oxy. 3eepuims ysazy

Ha posmawyéanta éeaukol (1) ma maroi (2 ) cybodunuys pubocomu, @ maKkox Moe-

Kya iPHK (3) ma 6iaxia, wo cunmeayromocs (4). I1. Buzasd cnepedy. 111, [lexiavra

pubocom, o6'€dnani moaexyrow iPHK, ymeopwwme noripubocomy (nonicomy).
IV. Eaxexmponna mikpogomozpaghia noripubocomu

b gae ¥

163



A

-yt

Koporko
npo
rososHe

164

'Y

HebinkoBi ckaanoBi (oprodocdarni, kapboOKCHAbHI TA iHIUI rpynH, ByrJeBoaH,
ninign rowio). JInme nicas wHx mpoieciB MoJsieKkynaa 6inka crae GyHKIioHANDb-
HO AKTHBHOIO.

INponecu cuHTeay 6GinkoBuXx MoseKyn noTpebyioTL BHTPaT eHeprii, AKa
3BiIBLHAETLCH OPH po3lenienti Mmonexkya ATE.

* BiocuHTes HyknelHoBux kucnoT. Maiizke BCl dKHBI OpraHiaMM 3aTHi CHH-
TE3YBATH HYKJIEOTHJM B Pe3yJbTaTi NOCHiIOBHMX (epMEHTATHBHUX peaKIlii.
[TonepenEMKAMM HYKJIEOTHAIB, AKi BXOAATH A0 CKAAAY HYKJIEIHOBHX KHCOT, €
aMiHOKHCHO0TH. TaKoX mig yac posulelieHHA HYK/JAeIHOBHX KHCJIOT 3Ha4YHA
YACTMHA HITPATHHX OCHOB He PO3IIEIJIIOETbCH, 8 BHKOPHCTOBYETbLCHA 3JHOBY ANA
CHHTe3y HOBMX HYKJIEOTHAIB.

Piani Buu HyKNeIHOBHX KHCJIOT YTBOPIOIOTHCA NO-pisHOMY. BiocuaTea THK
rpyHTYEThCA Ha 3aaTHocTi mosekya JIHK po camonoaBoeHHs — penJikanii,
yHacniznok doro nouipui monekyau JJHK craioTe TouHOWO KOnicio MaTepHH-
ChKOI.

¥ci sran PHK (iPHK, TPHK, pPHK) cuHTe3y10TbCA 38 IPHHIMIIOM KOMILJe-
menTapHocTi Ha Monekynax JTHK. Lli peakuii aabeaneuyioTbcs BiaANOBiAHMMH
depmenTamu. Cnouatky cuuTeaylorsca nonepeauukn PHK, saki aronom nepe-
TBOPIOIOTHCA HA QYHKIIOHAJIEHO AKTHBHI MOJIEKYJIH.

* OcobnuBocTi peakuin matpuyHoro cuHTedy. Ik B Morau noMiTuTH, Gio-
JOriYHMM CcHcTeMaM NpMTaMaHHMH ocobanBuil THn 6GioxiMiuHMXx peakuii,
KOJIM MOJIEKYJ1a OZJHI€] CIIONYKH CJYTYE OCHOBOIO /1A CHHTE3Y MOJIEKYJIH iHLIO].
Tak, monexyna JIHK cayrye ocHoBolo ans cunteay inmux moaekya JIHK, pia-
aux tanis mosexkyn PHK, monexkyna iPHK — 6inkoBux monekyn. Taki nponecu
AicTaJy HA3BY peaxyil MampuiKrozo cukmeay, 60 HAraayIOTh IPOMHCJIOB] Me-
TOAH, KOJH 3a AonoMoroko ojHiel popMu-MaTpuni abo mabnony BHroToBnA0Th
Oarato geraneil. Hanpukaaa, 3a 1onoMorow ofHiel MaTpuui MoxkHa HaAApy-
kysaTH GaraTo Kyniop abo Bigkapbysatu 6araro moHer. Tak camo i mig uac
peaKniif MATPHYHOIO CHHTE3Y HOBi MOJIEKYJIH YTBOPIOIOTLCA 3riiHO 3 JIAHOM
OGy/1I0BH MOJIEK Y/ TM-MATPHILi: MOHOMEPH MOJIEKYJTH, 10 CHHTE3YEThCH, PO3TallIOBY-
I0OThCH Y TOYHIN BiANOBIAHOCTI A0 PO3MilleHEA MOHOMEPiB MOJIEKYJIH-MaTpHIL.
TakuM uMHOM, peaxyii MaMpPuYHO20 cuMme3y € OCHOB0I O0HIET 3 20108HUX
gaacmusgocmeil 6ionozivHux cucmem — 3éamuocmi 00 camo8idmeopeHHA.

Tenemuxnuil xod, mpancxkpunyis, mpan-
cARyin.

OcHoBHi npouecH nuacTu4yHoro obMiny — ne 6iocuHTrea 6iskiB, Byrie-
BOAiB, NiniAiB, HYKJEIHOBHX KHCIOT.

3amiHHI AMiHOKHMCJIOTH 3J8THI CHHTE3YBATH OpPraHiaMH JIIOAMHH i
TBAPHH, He3aMiHHI — HAAXOAATH A0 HHMX JHIUe 3 ixkelo. PocauHn Ta
AesiKi MiKpoopraHiaMu yTBOpIOIOTE yci Heob6xiani iM aMiHOKHCIOTH.
leneTuHuii Kop — cHcTemMa 3anucy reHeruusoi iHdopmanii. Ile
MeBH& MOCJiIOBHICTh HYKJIEOTHAIB MOJIEKYJ HYKJIEIHOBMX KHCJIOT.
BoHa BU3HAYAE NOPAKOK PO3TALIYBAHHA AMiHOKHCJIOTHHX 3aHIIKIB
y noainenTHAHOMY JaHIIO3i miag uac #oro cHHTedy. Biacrusocti
reHeTH4YHOro KOAYy: BiH TPHMINeTHHH (OAHH TPHILIET KOAYE JIHILIE
OAHY aMiHOKHcIO0Ty, aje OiabmicTh AMIHOKHCJIOT KOAYETHCA




ma 3. Knituwa sk uinicna cucrema 932309

JAEeKiTbKOMa TPHIJIeTAMH); Y FeHeTHYHOMY KOAi € TpHMILJIeTH, fKi
AAIOTh CHTHAJIH [P0 MOYATOK YH 3aBeplIeHHA CHHTedy 6inkosoi
MOJIEKYJIH.

IMepmmuit eran 6iocnHTesy 6i1KiB — He TpaHCKpUNUiA: cUHTE3 MOJIEKY-
au iPHK na monexyni IHK B siapi. Jani B unronnaami pia6ysatworses
NpoLecH TPAHCJAAINII: NOCJHiA0BHICTE HYKJeoTHAIB y MoneKkyai iPHK
NepeBOAMTHLCA B MOCHLJOBHICTh AMIHOKHCJIOTHHX 3aJIMIIKIB MOJEKYJIH
6inka, mo cuHTe3yeThes. CniouaTKy Mostekyna oaniei 3 20 aminokmc-
JIOT NpHEAHYETHCA Ao nesHol Monekyau TPHK, nani iPHK aB’siayetsen
3 pu60COMOI0, & 3r0I0M — TAKOK i3 AMiHOKHMCJIOTHHM 3AJUIIKOM, MPH-
eaHaHuM a0 nepHoi Mosiekyau TPHK. Ha nactynuux eranax noainen-
THAHUNA JAHIIOT TONOBXKYETHCA 3ABJAAKH TOMY, 10 AMiHOKHCJOTHI
SaJIMIIKH MOCTiI0BHO 3B’ A3YI0ThCA MiX co6O0I0 3a JOMOMOrow MinHMX
XiMiuyHHX (menTHAHKX) 3B’ A3KIB.

IIponecu cuuTe3y NpUNHHEAIOTLCH, KOJH PUGOCOMA A0CATAE TPUILIE-
TY, SKHil CHrHAJi3y€ NpO NPUNWHEHHA CHHTE3y MOJiNeNTHAHOTO
aanmiora. Ha sakawounomy etani cuaTesoBanuit 6i10x HabyBae cBoei
OPHPOJAHOI IPOCTOPOBOIL CTPYKTYPH.

BiocunTea JHK rpyrTyeThesa Ha anaTHocTti Mostekyn JIHK no camono-
ABOEHHA, YHACTIJOK 4HOro JOYipHi MOJIeKYJIH CTAKTH TOYHOK KOIMi€lo
maTtepuHcbkoi. ¥Yci sBuan PHK (iPHK, TPHK, pPHK) curTeayioTscs 3a
NPHHIMIIOM KOMILIeMeHTapHoCTI Ha monekyaax JTHK.

1. Sixa pons QHK y Giocuntesi Ginkie? 2. LL{o Taxe reneTrnyHmi kog i ski
Horo Bnactueocti? 3. Siki ocHosHi eTanu npouecy GiocuHresy Ginkia?
4. fixy pons sigirpaoTs puGocomu B npoueci GiocuHTteay Ginkie? 5. Sk
renernyHa inpopmauin, saxonosaxa 8 monexyni IHK, peaniayersca nin
yac cuxtedy 6inkoBoi monexynn? 6. YoMy GinbwicTe aMmiHOKMCNOT, AKi
8x049Tb A0 cknagy Ginkis, 3aK0Q0BaHI HE OAHWM, 8 AeKinbKoMa TpUIne-
Tamu? 7. Yum siapiansoTecs npouecwu Giocuntedy AHK i PHK? 8. i
peakuii BIAHOCATL A0 PEaKUiA MaTPUYHOIo CHHTE3y?

W

Nomipxywnre. 1. Yomy JTHK camonodsowembcs auwe nid wac inmepgpasu? 2. Axe Gioaoziy-
HE JHAYEHHA MO20, Wo Ha morxexyri iPHK odnovackno nepebysac ne odna, a
dexiavka (do 20 ) pubocom?

§ 280 NEMOCHHTES3 I ®OTOCHHTES
!

| ¢ nMpuranaute: wo maxe xaopogia? Hxa poas pomocunmesy e Siocpepi? A xi ocobau
S M + + " p

- socmi kaimuk npokapiomie? Jxa 6ydoea xaoponracmis? Ifo mare
muaaxoidu? lllo maxe npomonu ma exexmponu?

* PiaHomaHiTHICTL aBTOTPpODHKUX Opraviamis. Bu Bike 3maeTe, 110 ABTO-
TPOQHi OPraHi3MH AJNA CHHTe3y OPraHiYHHX CHOJYK 3 HEOPraHiYHMX 3AATHI
BHKOPHCTOBYBATH Pi3Hi Akepesia eHepril.

* XeMOCHMHTE3 — Lie THN AaBTOTPO(HOrO >XHMBJEHHA, 3a AKOro opraHiuHi
CIIOJTYKH CHHTe3YIOThCH 3 HeOPraHIYHMUX 3 BHKOPHCTAHHAM eHeprii, 1o BHBiJb-
HAETHLCA BHACTIAOK NEeBHHUX XiMiYHMX peakuiii. [lo XeMOCHHTe3yI0UMX OpraHia-
MiB, 860 xemompogis (Bin rpeu. xemeis — xiMis Ta mpoge - >KUBIeHHS),

&
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HaJjlexaTh JaedaKi rpynn 6akrepiii: HiTpudikywui, 3anizobakrepii, 6eabapshi
cipkobakrepii ta inui. Ilpouec xemocurTeay Biakpup 1887 poky BunaTHmit po-
ciiicbkuit Mikpobionor C.M. Bunorpaacskuii.

Himpugikywoui 6axmepii OKMCHIOIOTH AMIAK CIIOYATKY 0 HITPUTIB (coni Hi-
TPHUTHOI KMCJIOTH), a4 3roIcM — 10 HITPATiB (COJI1 HITPATHOI KHCJIOTH). 3HauyeHHA
M X MPOIECIB BAXKKO IepPeolliHUTH, OCKIIbKH HiTpaTH NOTPi6bHI pocinHam a1a
NOBHOIIHHOrO KUBJICHHA. 3aaizobaxkmepil OTPUMYIOThH €Heprio 3a paxyHOK
OKHCHEHHA CHOJYK [ABOBaJeHTHoro Mepymy A0 TpuBajleHTHOro. A Oe30apéri
cipxo6axmepii OKHCHIOITH CipKOBOZleHb Ta iHINi cnoiyku Cyabdypy A0 Cyib-
(paTHOI KHCJIOTH.

flka ponn xemorpodHux opraiamis y npuponi? Hacamnepen, Boun 6epyTh
VYACTb y Hpouecax Ko.aoolbizy NeBHHMX XiMiYHMX €JIeMEHTIB B eKocHcTeMaXx.
Haranaemo, x0a006i20M pevo6UN HA3UBAIOMb FAKOHOMIDHE NEPEeMIUWEHHA
(Mizpayio) NeBHUX CNOAYK Min WHUBOK MA HENXUBOK YACMUHAMU eKOCUCmeM
ma Giocghepu 6 yinromy. [lepersopenns 6araThox XiMiuHNX esieMeHTiB y 6iocdepi
BiI6yBAIOTHCA JIMIIE 38 YYACTI XeMOTPO(HUX OPraHi3MiB, AKi 34aTHI CHHTe3Yy-
BATH OpPraHiuHi COJYKM 3 HEOpPraHiUHHMX y THX dacTHHaX Giocdepn, Kyan He
pocfrae cBitno. 3okpema, 3aJ1i3o6aKkTepil 6epyTh yUacTb y CTBOPEHHI MOKJ1a/iB
3aJII3HUX pyA.

* DOTOCMHTES — 1Ie NpolleC YTBOPEeHHA OPraHiuyHUX CNOJYK 3 HeOPraHiuHHX
3aBJAKH MEepeTBOPEHHIO CBITJI0BOI eHeprii B eHeprilo XiMiuHMX 3B'A3KIiB CHH-
Te30BAHMUX ByrJeBofiB. BinbmicTs aBTOTpoHHUX ICTOT HAJEXKHTHL A0 (oTO-
CHHTe3VIOUMX opraHiamiB, abo ¢gomompogis (Bia rpeu. gomoc - cBiTNO).
Bu nam’sitaere, 1110 B KJITHHAX POCJIHH (POTOCHHTe3 BiOYyBAETHCA B XJIOPO-
naacrax, AKi MicTATH (POTOCHHTE3yHO4i MirMeHTH — XJjopodinau. 3a cBo€O
CTPYKTYPOIO BOHM HAraayloTh r'eM reMoryobGiHy, ajie B HuX 3amicTh Pepymy
B IIEHTPi MOJIeKYJIH po3MilleHuii ATOM iHIIOro ABOBaJEHTHOro mMetany — Mar-
"iwo. [lo pororpodis HanexaTs 3eneHi, nypnyposi 6akrepii, nianobakTtepii Ta
POCJIMHH.

MOTOCHHTE3 I'PYHTYETbCA Ha TnociaigoBHocTi OioxiMiyHMX peakuiit,
[OB’AAI3AHMX 3 YTBOPEHHAM BYIJICBOJIB 3 HEOPraHiYHMX CHOJYK i BUILJIEHHAM B
armocepy MOJEKYJISAPHOrO KHCHIO (328 BHHATKOM (DPOTOCHHTE3YIOUHX
6akTepiii).

¥ npoueci goTocuHTedy B 3eJleHMX pocauHAX 1 nianobakrepiax 6epyTs
yuacTb aABi ¢orocucremn — nepma (I) i apyra (I1) (man. 28.1). Pomocucme-
MO0 HAZMBAIOTH CTPYKTYPHY OAMHHMILO, IO CKJAJAETHCA 3 NIrMeHTIB Ta
iHmMX Monekys, ski GepyTh yuacTh y mpouecax (oTocHHTe3y i MicTATbCA
v Tuaakoigax xuaoponnactiB. KoxHa i3 oTocncrem Mae cBiH (DYHKIIOHANB-
HHUIl AKTHBHMI KOMIUIEKC — peaxyiimull yexwmp, 110 CKJIAAAETHCA 3 MoJIe-
KyJa xjopoginy. Y peakuiifiHoMy HeHTpi eHeprisi CBiTJa BMKOPHMCTOBYETbLCH
AnA a3nificHeHHA nogaaplIMx 6ioxiMivHENX npoueciB cBiTja0Bol a3 POTOCHH-
Teay.

O6uaBi (oTocucTeMH po3finieHi NpocTopoBo, ane MOB'A3aHI MiX cobowo
MexaHi3MaMH NepeHeceHHA ejeKTpoHiB (Man. 28.1). ¥V nponec ¢ortocunTedy
BOHH BKJIIOYAIOTLCA N0CJiA0BHO.

dortocuHTe3 BiabyBacThCA y ABi asn — cBiTI0BY | TeMHOBY. CBiTa0BY (ha3y
HA3BAHO TAK TOMY, 110 1i peakuil mepebiraloThb Auile HA CBiTJi B Mem6paHax
THJIAKOIAIB (AUB. man. 28.1).




Tema 3. Knituma sk uinicHa cucrema BaxP g

Maanx. 28.1. Cmpyxmypu. axi 3abeinewyroms pomocunmes: I — pomocunmesyrwoua poc-

auna; IT - 3pis vepes aucmroey naacmunKy: 3gepnims yeazy na cmosnyuacmi (1) ma

zybuacmi (2 ) kAimunu, 6 AKUX pOIMAW0BAKi xa0ponaacmu; I — anympiwna 6ydo-

6a pocaunnoi kaimunu; IV. Jlemani 6ydoseu xaoponaacma: oKpemi muaaxoidu (4) ma
epanu (3); V — npoyec nepenecenHs eaexmponie nid uac pomocunmesy

@OoTOCHHTEe3 IMOYHHAETHCA 3 TOro, IO CBIiTJIOBY €Heprilo MNOorJiWHAKTh
cBiTn036npansHi nirmentu dorocucremu l. Jlani BoHa nepeaaeTbcA B peak-
wifinuit nenTp, Ae cnpuuMHAE 30YMKeHHsA MoJeKyau xjopodiny. Enekrpon,
AKOMY HaJIlaHA JOJATKOBA €Hepris, eJeKTPOH-TPAHCIOPTHHUM JAHIIOroM (yT-
BOpDEHHM TPAHCHOPTHMMH 6i1KAMH) TPAHCIOPTYETHCA HA 30BHIIIHIO MOBEPX-
HI0O MeM0paHH THAAaKoifa. 3rajlaHuil Dpolec MOXKHA MOPIBHATH 3 THM,
10 KOJIH JIIOANHA NiAHIMAE KaMiHb AOropH, BOHA HAaJAa€ HOMY MEeBHOI NOTEH-
wiliHoi eHeprii. A Koam meit KaMiHb NAJa€ J0N0JY, BiH Bijja€ 10 eHepriio
(man. 28.2).

V dorocucremi I «36ynkeHuniis eJEKTPOH MOXKe B3AEMOAIATH 3 MPOTOHA-
mu Nigporeny oco6aKuBO1 OPraHivHOI CIONYKH 31 CKOPOUEHOI0 HA3BOKO HAJID?*,
sigHoBIOI0uH ii 70 HAJI® - H. 115 cioayka 6epe y4acTh y peakiifix TeMHOBOI
¢dasu dporocurTesy. B inmoMy BHnaaky «36ymxeHuils eeKTpPoH, MOBepTalo-
YHChL Ha CBiil monepeHiit eHepreTHYHHI piBeHb, MOXKe Bi/IHOBIIOBATH (POTOCH-
cTemy I, 3aOBHIOIOUH +€/IEKTPOHHY BAKAHCiIO», AIKA TAM YTBOPHJIACA.
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Man. 28.2. 1. Cxema, 10 inocmpye nepemeopeHHa nomeHyilHol enepeii 8 KinemuuHy.
Koau awduna nidnimae kyaw na 2opy. 8ona Hadae it nomenyiitnoi enepzii. Koau kyan
KomumbcA 3 2opu, soHa eiddae yw enepzinw. l{a enepzia poscivemscs. 2. Te came
8I00YBAECMbCA 3 ACKMPOHOM: KONU 8iH Nepexodumb HA BULLLI eHEPZEMUYHUL PIBEHD,
mo ompuMmye nomenyiiuny enepzin. Koau x 3a donomozonw 1aHy0za nepeHecent
CACKMPOHIB BiH NOBEPMAEMbCA HA HUXNUL pigenb, mo 8iddac yw enepzin. Yacmuna
eHepzil POIciEMbCA I 8UZAADI Menaad. 00HAK 80HA NEPEEANHO 3JANACACMbCR f BUZAR-
di maxpoepzivhux 38'aixie moaexyr ATD

MosHa Ha3sa HAL® - HixoTuHamiganeHiHanHyxneoruggocgar. Us cnonyka -
vyacTuHa 6arate0ox CKkNaaHux pepmMeHTis, wo 3a6e3neyyroTs OKUCHO-BIAHOBHI Deax-
uii knitnHHOro merabosniamy.

Iloai6bHi npouecn BiabysalwTbea il y porocucteMi I1. «36yaxenis enekTponn
Bia peakuiitnoro nentpy gorocucremn Il eneKTpoH-TPaHCIIOPTHHUM JTAHIIOIOM
NepPeHOCATLCHA Ha BULINII eHepreTHuHMIl piBedb. TaM iloro cupuiimae ocobamusa
CIIONIYKA — aKLenTop ejleKTpoHis. [laJi 3a y4acTi IHUIHX aKUENTOPiB eJ1eKTPOoH
HAJIXOAUTH JI0 peakiiifHoro neHTpy orocuctemu 1, Bianopaowun iioro. Boano-
yac peakniiHuii ueHTp gorocucremu Il BiAHOBAOETHCA 38 paXYHOK ¢pomoniay
60odu H,0 » H' + H . ¥Ynacaiok uboro npouecy MoJeKysa BOAH BIIULAE eJleK-
TpPOHH peaKuiiiHoMy ueHtpy ¢ortocucremu II. Ilpu poswensedHni Moaexkyain
BOAN TAKOM yTBOpKWOThes nporonn (H') Ta monekyaapanit kucenn. el xku-
CeHb 3PeUITOI0 HAAXOANTh y atMochepy.

TpaHCHOPT eJIEKTPOHIB Y CBITJIOBHX peaKIliAX CIPAKeHHH 3 NepeHeceHHAM
yepea MmeMOpany THJaakoiais fiouis igporeny Bia 30BHiHBOI NOBepxHi MeMb6-
PaHH /10 BHYTPiUIHBOI. YHAacIia0K nboro Ha MmeMOpaHi THNaKo1A1B 3pocTae pia-
HHMIA eJIeKTPMYHHUX MMOTeHIliaJiB: Ha 11 30BHIUIHIN MOBepXHI HAKOMHUYYETHLCH
HeraTMBHHI eJIeKTPHUHMII 3apA/l, 8 HA BHYTPiwIHii — noantusHMit. Kpim Toro, no
obuapa 60KkKM MeMOpaHN BUHMKAC Pi3HUIA KOHUeHTpauil fionis IMigporeny.

Y memOGpani THaakoiais, nogaibHo BHYTpiwHiil MemOpaHi MiToxonapiil,
poatamoBaHa ocobinBa (pepMeHTHAa cHCTeMa, 3aBAAKH AKiH CHHTe3YylOTbCA
monekyan AT®. Lle BiabysaeTbca BHACAIIOK TOrO, o iHoun H™ yepea kanan y
MoJieKyJli iepMeHTy, akuit 3abeaneuye cuites AT®, nepeHocATbCA 3 BRYTpilI-
HbOl NoBepxHi Mem6paHu THIaKOIAIB Ha 30BHimHI. [Ipn uboMy BOHH BHBiJIb-
HAKOTh NI€BHY KiabKicTs eHeprii (man. 28.3).

Peaxuii TemuO0BOI (pasu doTocuHTEe3y BiAGYyBAIOTHCA Y CTPOMI XJIOPOIMJIACTIB
6e3 yuacTi cBiTs1a, 1is10A060B0. BOHH NOYMHAIOTHCA 3 TOINO, 1110 OCOOJIHBA CIIOJIYKA
(pubynbo3obidocdar) pikeye monexyny CO,. ¥V npoueci nogansmux Gioximiu-
HUX NePeTBOPEHb CHHTE3YETHCA MOJIEKYJ1a III0K03H a60 1HIINX MOHOCAXAPHIB.
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Maa. 28.3. 1. Buympiuwina 6ydoea x.aoponaacma: 1 — munaxoidu, sibpani 6 zpanu (2);
3 — cmpoxa, de sanacacmoca kpoxmaas. [ 1. ITpouecu pomocunmesy, wo sidéysarwms

ca 6 muaaxoidax: 4 — pomocucmema; 5 — conayne ceimao; 6 — peaxuyii ceimaosoi

gasu; 7 - peaxyii memno80i pa.iu

Ha Bci ni npouecn BuTpauaeTscn eHepris, wuio 3anacjacs y XiMidHMX 3B’A3KaXx
AT®. Y peakuiax remHoBoi (a3u BukopucroByetbesi i HAJID - H. [lasa neperso-
perns wectn mMonekya CO, Ha Monekyay riokoan (C ¢H,20g) BUTpauaersca 18
Mosiekya ATd ta 12 \IOJIPKYJ’I HAJII® - H. Yepea Huaky nocmnuamlx peakuiii aa
yuacTi cneniniuHNX epMEeHTIB Yy TBOPIOIOTLCA ITIOKO3a Ti iHIUI MOHOCAXAPHAM:

6CO, + 24H —» CHH”Oﬁ +6H,0
3rosoM 3 HIX CHHTE3YIOThCH [I0JicCaXAPHAH (HATIPUKJIA, KPOXMAJb, 1leJ10-
J103a Ta 1H.).

* 3HauveHHs GOTOCUHTE3Y ANA ICHYBAHHA Biochepu. 3aBAAKH IILOMY MPO-
necy (poTOCHHTe3yI04i OpraHiaMH BJIOBJIIOIOTE CBiTA0BY eHeprio CoHus i nepe-
TBOPOIOTH i1 HA eHeprio XiMiMHNX 3B'A3KiIB cHHTe3oBaHuX Byraesofis. Koan
opraHiaMH-reteporpodu (TBapuHH, rpubH TOLI0) CNOXKHBAKTL KHBHX ABTO-
Tpodie a60 IXHi peLITKH, TO PA30M 3 [3Ke OTPHUMYIOTH | 3anaceny B Hiil enep-
rito. Tox icnyBanus 6iocepn MoxknBe caMe 3aBask GoTocuHTedy. Ynepiue
HA 1le 3BePHYB YBAry BUAATHHIl pocificbknitl yuennii K. A. Tumipsaes, obrpyu-
TYBaBILH NOAONEHHR NPO KOCMINHY PONb J€AEHUX POCAUK. 3e/1eH] DOCIHHH i
nianobakTepii, BGHpaOUH ByrJIeKHCAHI rad i BUILIAIYN KHCeHb, NiATPAMY-
I0Th CTAJIH ra30BHIT CKJ1a aTMochepH.

IIlopiuno 3aBasku GoTocHHTEe3y Ha 3eMii YTBOPIETBLCA NPHGIH3HO
150 mapa ToHH ByraeBoais i BuainAeTseA noua 200 Mapa ToHH radonoaibHoro
KHCHI0, AKHH 3abeaneyye AnxaHHs Bcix opradiamis. Kpim Toro, mig aieio
KOCMIYHHX MPOMEHIB KHCeHb NepeTBOpIEThCA Ha o3oH (0,), axkuit dopmye
030HOBMI 1ap (expaH) aTmMocdepu. BiH norsimHae KOpoTKOXBHJILOBI (YABTpa-
thionerosi) kocMiuni npoMeHi, AKi 3arybHO Ail0TH Ha XKHUBY MaTepilo.

domompogpui ma xemompogni opzanizmu,
XeMOCUHME3, CEIMA06a Ma MeMH08a (ha3u pomocunmesdy, 030HO6UL wap.
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Cepen aBTOTpObHMX OpPraHiaMiB po3pi3HAIOTE XeMOTPOpHI (xeMo-
Tpodn) i pororpodui (pororpodn). Ilepwii ansa cuuTe3y opraHiu-
HUX PeYOBMH BUKOPHCTOBYIOTh €Hepriio, ika 3BiIbHAETBCA NijJ uac
OKHCHEHHHA JleSKHX HeOpraHiuyHHUX CMOJYK, APYTi — BHKOPHCTOBYIOTh
eHepriio ceitaa. [lo xemoTpodip HalexaTh JeAKi rpynu 6akTepiit:
HiTpupikywui, sanizobaktepii, 6e3bapsHi cipkobakTepil Ta iHwi.
Bouu 31aTHiI CHMHTe3yBATH OpraHidHi CHOJYKH 3 HeOpPraHiuHMX
HeaanexXHo Big ocBitneHds. o c¢ororpodiB HanexkaTh 3eseHi
POCIHMHH, JeAKi OJHOKJITHHHI TBADHHH (eBrjeHa 3ejeHa TOIMIO)
Ta npokapioru (nianobakrepii, nypnypoBi 6akTepii, 3eseHi cipko-
GakTepii).

B eykapioriB ¢orocuHTes BiabyBaeTbcAa B XJoponJactax, Akl
MicTATL (QOTOCHHTe3ywdi mnirMeHTH - Xxjaopodinn. ¥ npoueci
(oToCHHTEe3y B 3eJIeHHX POCAMH i uiaHobakTtepiit GepyTh yuacThb ABi
dotocucremu — nepa (I) i apyra (II). Koxxua mae cBiit peakuifiunii
LEeHTP, A0 CKJAaAy AKOTO BXOAATH MOJIEKYJH XJopodiny.

INpouec ¢potocunTeay BiabyBaeTbes B ABi (a3 — CBITI0BY i TEMHOBY.
CaiTnoBy (pa3y HA3BAHO TAK TOMY, 110 1i peakiil nepebiraiors auine
Ha cBiT/i B MeM6paHax ocoBIHBHX CTPYKTYP XJIOPOMJACTIB — THJA-
koinis. [Iponecu remHoBol (hasn MoxKyThL nepebirati i 3a BiacyTHoCTi
cBiTaA.

OcHoBHiI npouecn cBiTA0BOI (a3u: yI0BJAEHHS KBAHTIB CBiTJa MO-
nekynamu xaopodiny; cuurea ATP; ¢poronia Boau; BHALIEHHA MOe-
KYJAPHOrO KHCHIO Ta BifiHOBAeHHA ocobansoi cnoaykn — HAJID.
Peakuii remuosoi (aau BiabysBaloTbcA Yy BHYTPILIHBOMY cepejo-
BUILII XJOPONJACTIB He3aNeXHO BiX OCBiTIeHHA. 3a PaXYHOK
dikcanii CO, ta Bukopucranus edeprii AT® y npoueci umk-
AiyHuX OGioXiMiyHHMX peakIlifi CHHTe3yKThLCA BYrJeBOAH, AK-OT
rJIOK034.

DoTOCHHTE3YIOUI OPraHiaMH BJIOBJIIOIOTH CBiTN10BY eHeprio CoHus i
nepeTBOPIOIOTL 11 HA eHeprilo XiMiYHHMX 3B’A3KIB CHHTE30BAHUX BYT-
nepoais. I1i cnoNyKH cnoXHBalOTL OpraHiaMu-rereporpogu. 3enexi
pociHHM i niaHobakTepii, BOHpawun ByrjeKucaui ra3 i Buaiiaoun
KHCeHb, MiATPHMYKOTh CTaAMil rasosnit cknan arMochepu. Ilig aiero
KOCMiIYHHMX NPOMEHIB KNCeHb NepeTBOPIEThCA HA 030H (0,), Akni
¢opmMye 3aXxHCHHIT 030HOBHII l1ap (ekpaH) aTtMocepH.

1. Axi opraHiaMn Ha3nBawoTe GoToTpogdammn Ta xemoTpopammu? 2. Hxi
DianKo-xiMiuHi ymMoBH 3aiRCHEHHS xemocnHTe3y? 3. Siki opraHiaMmn 34ar-
Hi 00 xemocuHTesy? 4. fxe GionorivHe 3HaveHHs xemMocuHTedy? 5. fx
BinOysaeTuen porocuHTea? 6. Lo sinbysaeTsCn y CBITNOBY Pa3y poro-
cuuTeay? 7. Ski ymosu noTpibHI Ans 3QIACHEHHR TeMHOBOI a3n poro-
cuHTedy? 8. Yomy 663 3eneHnx POCINH HEMOXUTHBE ICHYBaHHA CyNacHOI
Giochpepn?

Nomipryure. Hfo cniashozo i 8idMinH020 Mixe 30ilcHeHHAM XeMOCUHMeESY U pomocunmesy?




Tema 3. KnitmHa six uinicHa cactema SR

29 CYYACHA KJITHHHA TEOPIS.
¢ MOMXKJHBOCTI TA INEPCIIEKTHBH
BHKOPHCTAHHSA IIHTOTEXHO.TOI'TH

[ & | Npurapawre: axi ocobausocmi Oydosu kaimun npoxapiomie ma eyxapiomis? Hri
= 8udu WMYYHOZO B8€26MAMUBHOZ0 POIMHONEHHA Jacmocosyroms Y
ceaexyit pocaun?

¢ Knituna sk iHTerposana Biosnoriuna cuctema. Bu Bike o3nafloMuancs 3
ocobanBocTAMH OYAOBH Ta NpOLECIB MHUTTEAIAJBHOCTI KJAITHHH — OCHOBHOI
CTPYKTYPHO-QYHKIiOHANBbHOI OAMHMII Bcix opraniamiB. Tenep niasenemo
NiACyMKH.

KniTuan € Tumn yniBepcasbunmu GyaiBesibHuMKM 610KaMu (OAMHMLAMHK
#HBOI MaTepil), 3 Akux nobyaosani Bei pisHoMaHiTHI MBI opraniamu, mo Ha-
CeJIAI0Th HAIlY MJIAHeTY. ¥Ci KAITHHH CKJAAAAIOTBCH 3 TAKMX OCHOBHMX KOMTIIO-
HeHTiB: naa3MaTHYHa MeMmOpaHa, uuTONnIasMa Ta AaApo (y npokapioris ioro
(yHKUiI0 BAKOHYE AnepHa 30Ha — HykJeoin). Knituna — ue dockonaana Gioenep-
2eMmu4Ha cucmema: BOHA 3[IaATHA NepPeTBOPIOBATH OAHI ¢opmu eHeprii B iHIi
(xiMiuny — B MexaHiuHy, XiMiYHY — B eJIeKTPHYHY TOIO) (MaJ. 29.1).

ynbTpadioneTosi
npomeHi

Maa. 29.1. Cxema, wo inlocmpye e3aemonepexodu pisnux gpopm enepzii 8 kaimuni
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KinitTuna ctaHoBHTE cobolo ingopmayiiany cucmemy: y Hii 3bepiraerbca 3a-
KOAOBaHA cnaaKoBa iHGopMalia moao ocobiuBocTeii 6yaA0BH Ta NPOLECiB MKHT-
TEAIANBHOCTI AK camoi cebe, TaK i Bcboro 6araTokJiTHHHOro opradiamy. Bpa-
:-RaeKumnax'rmcna&eplmnnnmcpopuauu HeOCTYNHAHABITbHANCYYaCHIIHM
KoMmn'iorepaM. YaBith cobi: 6 - 107!2 r JHK afinekJiTHHH JIOAHHH KOAYIOTb
6yaoBy Ta BracTuBOCTi Bcix 6inkiB opraniamy! ¥ kaiTuHi icHyloTe ocobauBi
CTPYKTYpPH Aas 3abeaneueHHsa peasisanii cmaakosoi iHdopmanii maaxom
GiocunTeay GinkiB. TakuM YHHOM, KOXKHA KJIITHHA cayrye bioximivhowo ¢pabpu-
KO0, aase IOCeKYHAH B Hiit BiabyBaeTbca 6eaniy yarogxkeHnx GioxiMiuHHX
nponecis.

KaiTnaam aaacmuea camopezyaayia: BOHH 34aTHI NiATPHMYBATH BiTHOCHY
CTAJICTh CBOro XiMiYHOIO CKJAAY i BJacTHBOCTeH (roMeocTa3), He3BaXKalyH Ha
3MiHM B HABKOJHIIHbOMY cepeaoBumi. Knitnan sdamui do camosiomeoperna
HLJIAXOM PO3MHOMKEHHA noaisioMm uu 6pyHbKYBaAHHAM.

Knitnnam npuramaHHa nodpas3ausgicmb: BOHHM 3AaTHI cnpuiiMaTu pisHi
BIIMBH | MeBHUM YHMHOM Ha HHUX BignosigzaTu. K BH nam’araere, o GPyHKLUi0
aabeaneuyioTh cUrHajbHi 6iakn KiaiTHHHOI MemOpann. Kaitnnam sk 6ioso-
riYHUM cHCTeMaM NMpHTaMaHHA yiricnicmes, 110 3a6e3NevyeTLCA B3AEMOMAIEIO
BHYTPIIUHBOKJITHHHHX CTPYKTYP YHACJIIAOK caMoperyasanii.

B eykapioTHYHHMX KJIiTHHAX € cHCTeMa BHYTPIIIHBLOKJIITHHHHUX MeMOGpaH,
AKI MoAiNAIOTE BHYTDIlLIHE cepeOBHIIle HA OKpeMi (PYHKIiOHANbHI AiNAHKH.
HasiBHicTb TakuX AinsaHoK 3abeaneuye ogHoYacHUil nepebir 6araTbox, 4ACTO
HecyMicHHX, OioxiMiunMX nponecis.

Misx okpeMuMu QYyHKILIOHANBHHMH AiTAHKAMH MOKYTb iCHYBaTH QyHKILiO-
HaJILHI it npocropoBi 3B'A3kn. Bu nam’saraete, njo 6Geanocepeanbo nop'saaHi
Mi>k coboio 3epHucTa #i He3epHHCTa eHJoI1a3MaTHuHa citka. Kpim Toro,
MeMOpaHH 3epHHCTOI eHAOIIA3MATHYHOL CITKH KOHTAKTYIOTh i3 30BHIIIHBOIO
mem6paHolo aapa.

EnjgonnaamaTtinuHa ciTka Gepe yuacTb B YTBOPEHHI BAKYyOJb POCAHHHHX
KJITHH, a KoMLteKe ['onbAsKi — B yTBOpEHHI CKOPOTJIMBHX BAKYOJb i J1izocoM.
JlizocoMHn, 3/1MBAIOYNCH i3 NiHONMTO3HHMH 4H GArOUMTOZHHUMH NYXHPUAMH,
aabeaneuyiorTb GOpMyBaAHHA TPABHHUX BAKYO0JIb (IX e HA3HBAIOTh BTODHHHHMH
nizocomamu). MemGpaHK miHo- Ta (AroMHTO3IHHX NYXHPILIB YTBOPEHO 3a paxy-
HOK NeBHHMX AiJIAHOK MJ1a3MaTH4HOI MeMOpaHH.

JInme aBomeMOGpaHHiI MiToXxoHAPIi i nacTHAKH npocTopoBo GeanocepeAHbO
He 3B'A3aHI 3 iHINMMH cTPpYKTYpaMu. BH BKe 3HaeTe, 1110 IM NpUTAMAHHHI NeB-
HHit cTyniHe aBTOHOMIl B KAiTHHI, 30Kkpema HasBHicTh BaacHoi JIHK ta poa-
MHOKXEeHHS NMoAiJIoM.

VsaraJibHeHHA JAHHUX, OTPHMAHHX IiJ YAC TPHBAJIOro BHBYEHHA KJITHHH,
6yn0 cchopMynbOBaHe K KAiMUKKAG MeOopin.

* [loNnoOXeHHR! KNITUHHOI Teopil Ha cy4acHOMYy eTani po3euTky Bionoril.
Hk Mu arasgyBanu, ynepiue KJ1iTHHHY Teopilo copMy1I0BaB HiMellbKHIi 3000r
T. Illsaun (1838), akuit cnupascs Ha npani HiMmeusKoro 6oranika M. llLreiiae-
Ha. Cgiit BHecoK y ii po3BuTOK 3pobuan il iHWi JocAigHMKH, 30KpeMa pocifi-
cbkuil — K. Bep ta Himenbkuii — P. Bipxos. K. Bep nokaaas, 1o 6aratokairuani
opraHiaMu 3aTHi poaBuBaTHCA 3 ofHiel kaiTuHn. P. Bipxos 3'acysas, mo HoBi
KJITHHH He BUHHKAIOTh 3 MiXKKJITHHHOI PeYOBHHH (AK BBAXKAJH JI0 HBOrO), &
3’ABJIAIOTBCA BHACJIJIOK PO3MHOXKEHHA MATepHHChKoi. Byno noseneno, mo
MiXKKJITHHHA peYOBHMHA BHHHKAE BHAC/IIIOK AiAJbHOCTI KJIiTHH.
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Ha cyuacHoMy eTani KJiTHHHA Teopif BKJIIOYAE TAKi MONOMXKEHHA:

e yci OpraHiaMH CKJIAAa10TLCA 3 ofHiel abo baraTbox KAiTHH. OTHKe, KJIITH-
Ha — eJJleMeHTapHA OAMHHIA O6Yy10BH KHBHX icTOT;

® KJITHHHM BCiX OHOKJITHHHHX i 6AraTOKJITHHHUX opraHiaMiB moaibui 3a
NOXO/AXKeHHAM, 0y/10B010, XIiMiYHHM CKJIAJOM, OCHOBHMMH MPONECAMH XHTTE-
AiANBHOCTI;

® KOXXHA HOBA KJITHHA YTBOPIOETHCH BHKJIIOYHO B Pe3yJbTaTi PO3MHOKEHHA
MAaTePHHCHKOI, TOOTO KJiTHHA — eJleMeHTAPHA OAMHHILA PO3MHOMKEHHS;

® GaraTOKJITHHHI OpPraHi3aMH pO3BHBaIOTLCA 3 OAHIET KAITHHHM, TO6TO KaiTH-
HA — eJIEeMeHTAPHA OJIMHHILA PO3BUTKY;

® KJITHHH MicTATH cnaakosy iHdopmauilo, Heobxiany ana agificHeH-
HA MHUTTEBUX IMKJIB i 3a6eaneueHHA 3MiHM NOKOMiHL NMEBHOro BHJY opra-
Hi3MiB;

® KJITHHAM [PHTAMAHHA MOAPA3NHBICTL: BOHM 3JaTHiI cnpuiimMaTh pisui
BILIMBH i IeBHHM YHHOM HAa HHX BiAnosigarn;

e y 6inburocTi 6araTOKJIITHHHUX PisHI THNM KAITHH QOPMYIOTHCA BHACI-
JIOK crieniiatisanil npoTAroM iHAHBIAYATLHOrO PO3BHTKY OCOOHMHHU;

¢ y GinbiocTi 6araTOKJITHHHHX TBAPHH i BUIHX POCJHH 3 KJITHH, nogi6-
HHIX 3a 6yn0BoI0 TA PyHKIIAMH, POPMYIOTLCA TKAHHHH;

¢ 3 TKAHHH (OPMYIOTBCA OPraHH, AKi TicHO NoB’a3aHi Mixk co60i0 B cHCTEMH
opraHiB Ta GYHKIIOHATbHI CHCTEMH i MANOPAAKOBAHI HEPBOBii Ta ryMopabHiil
peryasuii.

CTBOpeHHA KAITHHHOI Teopil 3HAYHO BILUIMHYJIO HA TOAAJBIIHI PO3BMTOK
yciei 6ionorii. Crasio 3po3yMiJio, 1110 icHyBaHHA OpraHiaMiB Ta 3MiHa IXHiX no-
KOJNiHb 3a6e3nmeuyoThCs NoCAiA0BHICTIO dKUBUX KAiTHH. TAKHM YHHOM, B OCHO-
Bi 6e3nepepBHOCTI JKHTTA HA HALIIH NNAHeTI JeXKUTHL caMe KIiTHHA.

* CyyacHi nanpamu pocninxkeHs y umtonorii. CyuacHi ocaifykeHHa y ra-
JIy3i IIATOJIOri] HACAMIIepe]] CIPAMOBAHI Ha BUBYEHH HARAPIGHIILINX opraHen
i CTPYKTYDP KJIiTHHH. SIKIIO cy4acHi cBiT/10Bi MiKpocKonH He MOXYTH 3a6eane-
unTH 36inb1IeHHA 06’cKTiB AocnixxeH A 6iabw Hixk y 3000 paais, To e1ekTpoH-
Hi MiKPOCKOIIH BiIKPHBAIOTH HOBi MEPCNIeKTHBY Nepea J0CaiJHHKAMM BHACJI-
JIOK AOCATHeHHA 36i1blIeHs Y coTHI THCeAY pasis. 3 iHmoro 6oky, Bee Ginbiue
PO3BHBAIOTHCH NOCTiIZKeHHA B rany3i KJiTHHHOI iH)KeHepil, TAK 3BAHI IIUTO-
TeXHOoJIoril.

I{umomexnoaozia — BinHOCHO HOBAa ranyab 6GiONOTIYHMX JOCHIMIKEHD.
Bona BukopucToBye piani meroan. HacaMnepen — MeToan BHAITeHHA KIiTHH
3 OpraHiamy i nepeHeceHHs IX Ha NOXXHBHI cepegoBuia. Tam kaiTuuN npo-
JAOBXKYIOTh HTH i po3MHOXXyBaTHcA. KyabTypn Takux KJITHH MoHa
3aCTOCOBYBATH He TiJIbKH JNA HAYKOBHX eKCIePHMEHTiB, aje ii y BUPoOGHU-
uTBi. 30KpeMa, Ne 3HAYHO 3HHIKYE cOBIBAPTICTHL NiKapCLKUX nMpenaparis Ta
3bepirae npupojaHi pecypcH (HaNpPHK.JIaA, PiAKICHOroO ¢«KOpeHA XHUTTAs —
JKeHbIIeH).

Yueni aaiiicH010Th ribpran3aniio cCOMATHUYHMX KJIITHH OpraHiaMmis, siKi Ha-
JIeJKaThb 10 Pi3HUX BHAIB, poAiB, poanH Tomo. IIpn iboMy 3a AonoMOroI0 piaHNX
MiKPOCKOMIYHHX TEeXHOJIOrii AAPO OAHIET KJITHHY NepeHoCATH A0 iHWIOL; B K-
THHH OJJHOr0 BH/AY NepeMillyIOTh XpPOMOCOMH abo iIXHi JIJAHKHM 3 KJiTHH
iHWoro ta in. Tak IITY4YHO «CXpelyOThs KJIITHMHM OpPraHiamiB, reHeTHYHHIl
MaTepian AKMX HeMOXKJIHBO 00'eAHATH B iHIINH cnoci6 (HanpuKaa, TOAHHEM i
MHLIL, TIOAHHYU | MOPKBH, KYPKH i ApiskaxiB Tomo). Fi6pnausanin HecTaTeBHX
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KJIITHH Jlac 3MOT'Y CTBOPIOBATH NpenapartH, AKi NiABHIYIOTh CTIHKICTL 1POTH
pisHux iHgexuii, a TAKOXK 3HUILYIOTh JeAKi AN0AKICHI NyXJHHKM (paKoBl 3a-
xBopoBanua). Hanpukaan, 3a fonomMorow ribpuan3aiii HoOpManbHHX KJITHH 3
PAKOBMMH OTPUMAHO KYJbTYPH FiOPHIHMX KJITHH, 3AaTHI BHPOOATH NPOTH-
NYXJHHHI AHTHTLIA.

Panime M# B)Xe 3rajyBajM PO MeTOANKY KJIOHYBAHHA OpraHi3amis.
Knonom (Bim rpel. KAoH — TiJiKa, HAINAA0K) HA3NBAKOTh CYKYIHICTh reHe-
THYHO 1JIEHTHYHMX KJiTHH a60 ocoOMH, OTPMMAHMX Bil CHiJILHOrO NpejaxKa
HectaTeBHM IAAXoM. OCKiZIbKHM KOYKHA HECTATeBA KJIITHHA 3a3BH YA MICTHTH
craaKoBy iH(oOpMAaLio, NIPUTAMAHHY BCLOMY DAraTOKJIITHHHOMY OpraHiaMy,
TO CTA€ MOKJIMBAM OTPHMAHHSA 3 OJHI€T KJAITHHH 3HAYHOI KiILKOCTI OpraHia-
MiB 3 OJHAKOBHMH CNAJAKOBMMH AKOCTAMHM (Man. 29.2).

KroHyBanHus TBAPHH PO3NOYATO JHIIE B OCTAHHI AecaTupiuusa. Metoauka
TAKOrO KJOHYBAHHA NOJArA€ B TOMY, 10 3 He3alli/HeHol ALeKITITHHN BH-
JAJISI0TH AP0 | epecajuKyIoTh B Hel AMILIOIAHe AP0 COMATHYHOI KJAITHHH
Tiei camoi ocobnum. TaAKY HITYUHY «3MTOTYs NOMIIAIOTH Y MATKY CAMKH J1AHO-
ro BUAy, Je po3BuBacThCs 3apojok. Ile gae amory oTpumMyBaTH BijJl LIHHHX 34
CBOIMH BJIACTMBOCTHAMH IJIIIHHKIB HeoOMeKeHY KiNbKiCcTh HALAAKIB, AKI € 1X
TOUHOIO MreHeTHUHOI Komnicw. Hapa3i BueHi KJIOHYBaJIN NpeAcTABHUKIB OKpe-
MIX BHAIB (Hanpukaaa, sinomy Bisuto Josai) (man. 29.3).

in
xopeHennig h% KNITUHK KOpEeHennoay, Ak
P BMPOLWYIOTL ANA OAEPXAHHA
& .r‘l KYNbTYPW OOHOPIAHUX KNITUH
$opmMyBaHHA
Monoaoi
pPOCNHN
[ ¥
pO3BUTOK 3apoaxa | ./ . {
< Wl KyNbTYpi
C 4

Maun. 29.2. Po36umok pocautu MOPKEU HA WMYYHOMY NOXUBHOMY Cepedosulyi
4 KiIbKOX KAiMuH KopeHenaody
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Maa. 29.3. Memoduxa kaonysanna: 1 — donop yumonaasmu; 2 — donop adpa coma-

muynoi Kaimunu; 3 — eudarenna adpa; 4 — kaimuna mMono4Hol 3ar03u; 5 — énaue

enexmpuynozo cmpymy; 6 — atiyexaimuna, wo novunace nodiaamucy; 7 — cypozamua
(ne pidna ) mamu; 8 — pesyavmam xaonysanns — sisya Joari

Knrimununa meopin, yumomexnonozii, kn1on,
KNOHYBAHKA.

KniTaan:

— OCHOBHi CTPYKTYpHO-QYHKIIOHANBHI OAMHHALi OpraniaMis;

— bGioeHepreTuuHi cHcTeMH, 31aTHiI MepeTBOPIOBATH OAHI ¢opMu
eHeprii B iHmIi;

- indopmaniitni cucremn, B Akux 3bepiraersca cnagkosa indop-
Manis;

— meraboniunri cucTemMu, B AKHX BOogHOYAC BigbGyBaerhca GaraTo
yaropxxennx 6ioxiMmiuHux npouecis.

Kaitunam Bnactusi: Koporxo
— caMoperyJsiis; BOHH 3faTHI NiATPHMYBATH BiJHOCHY CTaJiCTh npo
CBOIO BHYTPIIIHLOIO cepefosnma i pisnko-xiMivEMX BiaacTHBOC- ronosxe

Teil (roMeocTa3), He3BaXKAIOYM Ha 3MiHE ¥ AOBKiLTi;

— CAMOBiATBOpeHHA Ta nmepeaaua cnajkosol iHdopmanil Hamaakam,
3aBAAKH YOMY JKHTTA TpUBaAKiil yac icHye Ha Hamiit nianeri;

— NOAPA3NHBICTL: BOHM 3AATHI COpHAMATH Pi3Hi BILUIMBH i IeBHNM
YMHOM HA HHX BiagnosigaTH.
Knituni ak inrerposanit 6ionoriuniii cacreMi npuraManHa ticHa
B3a€MO/Iisl Pi3HHX CTPYKTYP. B eyKapioTHUYHHX KJIiTHHaAX € CHACTe-
Ma BHYTPiIHBbOKJITHHHHX Mem0paH, siKi noginaioTh BHyTpimHE
cepeioBHILEe HA OKpeMi PyHKIiOHANBHI AINAHKH, MO0 3abe3neuye
onHo4YacHMH nepebir 6ararbox, 4acTo HecyMicHux, GioxiMiuHnx
nponecis.
YaaranbHeHHS JAHUX, OTPHMAHHX YHACJIJOK TpHBAJOro nepiogy
BHBYEHHA KJITHHH, 3HAMIIO cBOE BifiobpaykeHHA y KJIITHHHIH
Teopii.
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1. Axi B1aCTMBOCTI NPUTAMAHHI KNITHHAM AK CaMOCTIAHWM iHNTerpoBa-

HUM BiONOriYHnM cucremam? 2. Y YoMy NONArae NpocTopoBuA i pyHkui-
OHaNbHWA 38 'A30K MiX OCHOBHUMMW CKNAA0BAMM KiiTnHN? 3. 51K noAcHK-
TV BUPA3 «eaAnHa MeMOpanHa cncrema Knitnim=? ¥ womy nonsarae Bio-
NoriyHe 3HaveHHn Uboro asnwa? 4. Xro snepwe chopmMy/oB8as KNiTHH-
Hy Teopin? 8. 5Iki OCHOBHI NONOXEHHA KNITUHHOI TeOopii Ha Cy4acHOMY
erani poasutxy Gionorii?

MomipxywTte. Ax i woMmy xaimunna meopia énauxyaa nHa nodaavwiui possumox Gio-

aozii?

&) g BrkopuCTOBYI04M DISHOMAaHITHI Axepena ingpopmauii, NigrotyiTe chino-
HHMA QAROXECT NPO MOXNMBOCTI HARHOBIWKX JOCATHEHb Y rany3i uuTo-
TexXHonorii.

NABOPATOPHUW NPAKTUKYM
NABOPATOPHA POBOTA N2 9

BY10BA XPOMOCOM
(uio poboTy AoniIbHiLIE BAKOHYBATH IIiCJA BUBUEHHSA TeMH «3arajabHuii
naaH 6yaosn kiaituan. [lopepxaesnit anapar. Slapos)

Meva: naswumuca poinianasamu Ka cxemax, nocmilinux mixponpenapamax, Mixpo-

pomozpadinx xpoMocomu.

ObnapgHanna | maTepianu: aikpockonu, npedsmemui i hakpusni cxeavys, nocmiianui

Mixponpenapam CAUHHUX 3GA03 e«MOMUARs (AUNUHOK HEKPOBOCUCHUX KOMApie —
xipoHomid ), npenapyearbHi 20aKu, ninyemu, Mixpoghomozpapii xpoMocox Kaimum
CAUHHUX 3QN03 MOMUANA.

Xin pobotum

1. Iliaroryiire Mmikpockon 10 poboTru.
2. IIpu manomy 36inblneHH]I HA DOCTIHHOMY MiKpompenapaTi 3HaHAITL KJIi-

THHH CJIMHHHX 347103 MOTHJA. 3a BicyTHOCTI nocTiiiHOro Mmikponpenapa-
Ty, BUMOTOBTE€ THMYACOBHMI: JHYHHKY KOMApA NOKJAAITh HA HpeAMeTHe
CKJIO, BiiOKpeMTe 3a JONOMOrow minmera nepuwi asa cerMeHTH. Caunni
3asio3u (oBanbHi ApiGHI TinbOA 6is0ro KOJLOPY B YePBOHYBATIH pigHHI —
reMosiMpi) BHAaNiTH i3 TiNla NMYHMHKH, BHYABJIIOIOYH HOro BMicT yepes
OTBip HA Micli BHAA/IeHHX NepedHiX cerMeHTiB, TA HAKPHIiTe HAKPMBHHM
CKJIOM.

3. [Ipn Benukomy 36inblNeHHI PO3rjasiHbTE BeJIeTEHCLKI XpoMocoMH 3 Ki-

THH CJIHHHHX 38J103 MOTHJIA, CXO03Ki Ha nocmyrosani JiHii 3i eagyTTaMne.
YV wmoTnaa BiciMm xpomocoM, ane B KJITHHAX CAMHHHMX 3aJ103 BOHH
MAIOTh BHTJIAJ YOTHDPbOX, OCKiJIbLKH IOMOJIOTiYHI XpPOMOCOMH 3'€qHAaHi
nonapHo.

4. llopiBuaiitTe nobayene 3 mikpodororpadiaMn XpOMOCOM KJIITHH CAMHHHX

3aJ103 MOTHIIA.

5. 3pobiTh BUCHOBKH.




— Tema 3 _KnitnHa sk uinicHa cucrema
NABOPATOPHA POBOTA N2 10
MITOTHYHHHA MOALJT KJITHH

Mera: Haewumucs cnocmepizamu 3a npoyecaMu xummedigasbnocmi Kaimun ma pos-
nignasamu Ha cxenax, nocmiiinux Mixkponpenapamax, Mixpoghomozpapinx
pasu mimomuynozo nodiny.

OfGnanHanue | maTepianu: Nixkpockonu, nocmiiani Mikponpenapamu xaimun xopinyie
yubyri abo iHwWuUX POCauK HA PisHUX cmadiax Mimomuunozo yukay, mikpogomozpa-
il pisnux cmadit mimomuynozo nodiay.

Xin poboTn

1. lligrotyiite Mikpockon ao poboTH.

ST 0gucry
]

2. Ilpu manomy 36iabeHH] MiKpocKona 3HaiAiTL Ha MiKponpenapaTi KOpiH-

1A KOpEHEeBHIil YOXJIHK, 30HH MOALTY i pO3TATHEeHHA.

3. I1pn Beaukomy 36inbIeHH] MiKpocKona 3HaMAITh y 30H1 noAiny KaIiTHHH

Ha cTafiax iHTepdasn (IpAMOKYTHi, OTOYEHI TOBCTOK KJITHMHHOIO CTiH-
K010), npotasn (y HeHTpanabHiil YacTHHI nNoMiTHI XpoMocomu), MeTaasn
(rromMiTHe BepeTeHO MOALNY, XPOMOCOMH Y LEHTPaJbHIii YacTHHI KJITHHM
CKJIAAAIOTHCA 3 ABOX XPOMATHJA KOXKHa), aHadasu (XpoMOCOMH po3Tallo-
BaHI HAa mnoJacax KiaiTaHEn), Tenodasn (XpoMOCOMH PO3KPYYVIOThCHA,
3'ABAAECTBCA AnepHa obojoHKa i neperopoika Mi» AouyipHiMH KiaiTH-
HaMH).

4. lNopiBaAliTe nobauene 3 mikpodoTtorpadiaMu pisHux cragiil MiTOTHYHOTO

noainy.

d. 3pob6iTh BUCHOBKH.

NMPAKTHUYHA POBOTA N2 5

MOPIBHAHHSA MITO3Y I MEXO3Y
(BHKOHYIOTh YUHi aKajeMi4yHOro piBHA HABYAHHA)

Mera: sakpinumu Mamepiaa, 3ac8ochuil nid yac nPpoxodxeHHA MeoPemMuLHOZ0 Kypcy.

Yaimu na cxenax i Mikponpenapamax ausnavamu mi wu inwi pasu mimomuy-
H020 a6o Meiomuynux nodiria.

O6napnanHa | MaTepianu: cxemu ma Mixkpogomozpagii iz Jo6paxcennanm ycix ¢as

Mimo3sy i meiiozy, Mikponpenapamu Mimo3y i meiio3y.

Xin pobortm

1. ¥Ba)kHO BHBYiTh 32NIPONIOHOBAHI cXeMH Ta MikpodoTorpadii.
2. Poaknazith y npaBHJBbHIN nmociaigoBHOCTI cxeMn Ta MikpodoTorpadii, Ha

AKHX 300pakeHo BianoBigHi ¢a3n MiToay, it npuragaire, AKi noxii Bigdy-
BAKOThLCA HAa Tii 4K iHWi# ¢aai.

. Te came 3pobiTs 3i cxemamu Ta MikpodoTorpadisMK, Ha AKHX 3006pakeHo

BiANoOBiAHI (ha3H nepiioro Ta Apyroro nNogijis Meiioay.

. [TocnigoBHo nopiBHA#Te Noaii, AKi BigbyBaloTheA nig yac neBHUX as MiTo-

3y Ta nepuoro noAiny mMeioay.

. BukoHaiiTe Te came 1A neBHUX (a3 MiTo3y Ta Apyroro noginy meioay.

B
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6. 3pob6iTh BUCHOBKH y BUraAaji Tabanui 3a 3paskom:

®da3za Mito3 1-i noain meno3y CninbHe Ta BigMiHHE

Mpodgaaa
Meradaaa
AHadgaala
Tenodgasza

®da3sa Mito3a 2-i nopin Meno3y CninbHe Ta BigMiHHE

Npodasa
Mertadasa
Anadaza
Tenogasa

IPAKTUYHA POBOTA N¢ 6

PO3B'AA3AHHA EJIEMEHTAPHHX 3AJ1AY 13 TPAHCJAAILI
(BHKOHYIOTb YUHi aKajeMiuHOro piBHs HABYAHHA)

o0 Hasyumucsa pois’aiysamu edeMeHmapHi 3a0ayi 4 MOIeKYARPpHOI 6i0.a0¢il,

Oaun 3 namorie mosiekyiaH JIHK ckiagaeTbes 3 HACTYIIHHX 3aJIH1I-
KiB HYKJIEOTHiB:
TALLTAA IIT'LL ATT LIT'A TIIL]
Buanaure, B fAKiil nocaigoBHocTi 40 (PYHKIIOHATIBHOTO LEHTPY pnbocomMu
6vayTs HaaxoauTH monekyan TPHK 3 TakuMu aHTHKOZOHaAMH:
IIT'A Ylu[ TFAA ATT YAII LIT' L]
I] MKnan I i8 KKy
3a NIPHHIHMIIOM KOMILJIEMEHTAPHOCTI BCTAHOBJIIOEMO NOCJiI0BHICTh MOJIEKY-
au iPHK, sika Oyna cHHTe30BaHa Ha AaHiil ginadni nanmora JIHK:
AYI'Qyy rur yAlriy Arr
TakuMm umMHOM, mociifioBHicTe Monekyn TPHK, aAki HaaxoauTnMyTs 10
(PYHKILIOHABHOIO LEeHTPy pubocoMH, Dyae HACTYITHOIO:
TPHK 3 antuxkononom YAll, TPHK 3 antukoaonom 'AA, TPHK 3 arTukono-
nom LII'll, TPHK 3 anutukogmonom ATI, TPHK 3 anTukoanonom IITA, TPHK 3
aHTHKoxoHoM YIILI.

A Hinauka monekyan JJHK mae HacrynHuit Burasg:
ATA T‘TU, IITA I'TA TLII]
TAT LLAT I'TL] LIAT AT
Buanaure, akuii 3 Asox aanuoris niei monekyau JHK koaye noninentun,
ULO CKJIAJAETHCA 3 TAKHX AMiHOKHCJIOTHHX 3a1HIIKIB:
isosteiiniuH — BaJniH — apriHii — BaJliH — cepHH
Mpuknan a1k
Buxopncmaqun Tabaniuo ¢eHeTHYHHIT KOA», BCTAHOBJIIOEMO IOCJIi0B-
HicTb 3anMIIKiIB HykJeoTuais moserkynau iPHK, aka cayrysana marpuueio
AJIA CHHTE3Y JAHOro NnojinenTHay:
AVYA -TVL - UT'A -TVYA - VL1
Hauni BuaHauaemo, aknii came aaumor monekyan JHK cayrysas maTpuneio

ana cunteay monexkynu iPHK: TAT LIAT I'TII LIAT ATT.




M3 3. KNITUHA 8K LIINICHA CHCTeMa

3apnaqa 3. Jlanmior monekyan JHK apo myrtanii cknagascsa 3 HacTynHol

NOCJiZIOBHOCTI 3AJIHMIKIB HYKJTE€OTHIIB:

AAA AAT TIT UUAT TTT

ITicna myTanii Bin Ha6yB HACTYIIHOTO BHUMIAAY:

AAA AAT TIT UAT TTI

1. lNopisusaBy cTpyKkTYpy Mosekyan JIHK ao ta nicna myrauii, auaiigits

TpHIJIEeT, AKWI 3a3HAB 3MiH.

2. Buauaure 6ynoBy noninentuais, aki koaysas nanuor JJTHK no ra nicas

MyTauii.

3. 3pobiTh BHCHOBKH.

3anayva 4. [TocainosHicTh 3ANHILKIB HYKEOTHAIB OQHOrO 3 TAHLIOTIB MOJIEKY-
an JHK Taka:
TAILL TALL AIIT TIII ATT TAIT AI'T IITT TIT ALLT
Buanaure, AKY KiJIbKicTh MOJIEKYJ MOJNiIIENTHAIB BOHA KOAYE,

3apa4a 5. [TocniaoBHicTHE AMiHOKHCJIOTHHX 3aHIIKIB MOJIEKYJN NONiNnenTnay

TaKa:
acnapariH — i30JeHH — NPOJiH — TPEeOHIH — BaJiH — HUCTeiH.
Bpaxosyoun, 1o 6insicTs OCHOBHUX AMIHOKHCJIOT KOAYIOTHCA KijlbKOMA
TPHILIeTaMH, BA3HAYTE MOKJIMBI BapiaHTH NOCJAIIOBHOCTI 3AJIMIIKIB HYKJIe-
OTHJIB, AKi MOXYTb KOAYBATH 1€l NONimenTHA.

3apaua 6. fIka nocniloOBHICTh AMIHOKHMCJIOT KOAYETBCA TAKOK MOCJHiLOBHICTIO
HykJaeoTHAiB iPHK: THYTHAYAAAILIIVTAITATIIVA? flkoio crane
NOCHAiOBHICTE AMIHOKHCJIOT, AKINO BHACAIOK MyTauii i3 niei Moaexynu
BHMNAaje Apyruit Hykiaeorna?

dapasa 7. Monekyna JIHK craHoBuTh c06010 TAKY MOCAiIOBHICTE HYKJIEOTH-
aie: TIII' TAA AIII’' TAA LIAT I'TA IAT TAT. ¥ akiit nocaigosunocri
6yayts niaxoautn monexkyaun TPHK, uio TpancnopryioTh aMiHokucaorw,
no pubocomu, aka 6epe yuacTs y cuHTedi 6inkoBoi Mosnekyan?

TECT HA SBAKPIHIJIEHHST 3HAHDb

I. BUGEPITb 13 3ANPOMOHOBAHUX BIAMNOBIAEA NPABUSILHY

1. YxaxiTe npouec, nig wac saxoro sin6ysacTeca KOH’I0rawin XpOMOCOM: 3) MITO3;
0) nepwumsi MeAoTHYHWIA NOAIN; B) APYrMiA MeROTWYHWIA Nogin; r) OPYHLKYBAHHA K-
THHH.

2. Bu3anayre xinsxicte monexyn AT®, wo cuHTe3yeThen Nig 4ac 6e3xncHesoro erany
eHepreTuuHoro obminy: a) 1 monexyna; 6) 2 monexynu; 8) 4 monexynu; r) 36 monexyn;
Aa) monexynn ATQ He CUHTE3YIOTLCA.

3. Buanavre xinexicte monexyn AT®, WO CHHTE3YETLCR Nig YAC KMCHeBOro erany
enepreTwuHoro obminy: a) 1 monexyna; 6) 2 monexynu; B) 4 monexynu; r) 36 monexyn;
A) monexynu ATQ® He CUHTE3YIOTLCA.

4. YxaxiTe, kxonu came B npoueci GoToCHHTE3Y CUHTE3YIOTLCA monexynu AT®: a) nin

qac remH08071 pasu; 6) nig yac ceiTnoBoi ¢pasn,; 8) monexynn AT He CUHTE3YIOTLCS.

. Bubepite npasmncsHe BUIHAYEHHN TEPMIHa «TpaHcKpunuifne: a) nepenucyBaHHA
iHgpopmauii 3 manexynn [IHK Ha monexyny iPHK; 6) TpaHCnopT aMiHOKMCAOTHUX 3anuLu -
Kig 10 micust cuHTe3y OiNKOBOI MONEKYNHU, B) CNOAYHEHHRA aMIHOKMCNIOTHUX 3anulKis y
noninenTuaHuiA NaHwor; r) HabyTra Monexynow 6inKa akTUBHOIO Crany.

. 3a3navre, Ha membBpanax axux opranen sinGysaeTsca cuntes Binka: a) komnnex-
cy lfonnaxi; 6) ni3oCoOM; B) TPABHUX BaKyonb, ) 3€PHACTOI eHAO0NNa3MarnyHoi ciTku;
A1) HE3EePHUCTOI eHRQONNAIMATHYHOI CITKH.
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7. YxaxiTe, e Bin6yBacTuCR KUCHEBKA eTan eHepreTuuHoro obminy: a) y mitoxoHa-
pisx; 0) y xnoponnacrax; 8) y xomnnexci flonsaxi; r) y ni3ocomMax; 4) y 3epHIUCTIn eHao-
nna3mMaruyHiin ciTyi.

ll. BUBEPITb 13 3ANPONOHOBAHUX BIANOBIAEN ABI NPABU/ILHI

1. HaasiTe npouecu, nig 4Yac AKMX CUHTE3YIOTLCA Monexynu AT®: a) ceitnosoi pan
¢orocuntesy, 6) remHoBoiI pasm GOTOCHHTE3Y; B) TPDAHCAAWII, ) NAroToBYoro erany
eHepreTuyHoro 06MiHy; 1) 6e3KkMCHEBOro eTany eHepreTuYHoro o6MiHy.

2. YxaxiTe Gioximiuni npouecu, axi HanewxaTs N0 nnacTuuHoro obminy: a) camono-
ABoeHHA [JHK,; 6) OKMCHEHHS OPraHiyHuX CNosyK; B) OKMCHEHHS HEOPIraHiYHNX CNoyK;
r) GiocuHTe3 Ninigis.

3. Yxaxite Gioximiuni npouecu, axi HanexaTts A0 eHepreTU4HOro obminy: a) ¢goro-
cuHTE3,; 6) OKUCHEHHS OPraHiyHuX CNonyK; B) XeMOCHHTE3, I') PO3WENNEHHA OPraHivHNX
crnonyx 6e3 AOCTyry KMCHIO.

4. YxaxiTe, 3a paxyHOK SKMX enexTpoHis sinHosnioeTeca porocucrema l: a) siki noxo-
aaTs i3 poTocucremu Il; 6) BnacHux, AKi NOBEPTAIOTLCH HA CBIA EHEPreTNYHUA DiBEHb,
B) AIKi BUHMKAIOTL NPK DO3LWENNEHHI MONEKYNN BOOMN, ) SIKi BUHUKEIOTb NP PO3LLENNeH-
Hi aromis ligporeny.

. YxaxiTe, nig yac axmx npouecis BUAINKETLCA BYTNEKUCAWA ral: a) kMCHEeBoro erany
eHepreTnyHoro oOminy; 6) ceitnosoi paan porocuHTesy; B) TeMHOBOI Pai3n QOToOCHH-
re3y; r) aepoOHOro AnNxaHHsA.

6. 3a3snaurte, nia wac saxux npouecis BiAGyBaETLCA NOABOEHHA KiNbXOCTI Monexyn

AHK B xnituni: a) npogaan mito3y; 6) meragasy NEPWOro MeAOTHYHOro noginy,
8) iHTEPDA3N MiX 4BOMA MITOTUYHUMM NORINAMHK, ) 3TATTR raMmer.

1. 3ABAHHSA HA BCTAHOBIEHHA BIANOBIAHOCTI
1. YcranosiTe BignosigHicte mix ertanamu eHepreTwyHoro obmivy Ta xinekicTio
monexyn AT®, axi nig wac umx etanis CUHTE3YIOTLCR:

(4]

Eranu enepretu4HOro o6miHy KinekicTb CUHTE308aHMXx MmOonexyn ATD
A Nigrotosunia 1 38 monexyn
b be3kucHesuin 2 36 monexyn
B KucHesuin 3 2 monexynu
4 Monexynu AT®D He CUHTEe3YI0TbCA

2. YcranosiTh BignosignicTe mix Gioximiunumn npouecamu Ta MicUASMK IXHBOIO Ne-
pebiry:

Bioximiuni npouecu Micue nepebiry
A CeiTnosa ¢a3a poTocuHTEe3y 1 3epHucTa eHaoNnNa3mMarMyHa citka
b Uukn TpukapboHoBUX KMCNOT 2 Aapo
B NoasoenHa OHK 3 MiroxoHapil
4 Twnaxoigun

3. YcranosiTe signosiguicte mix npouecamu, wo siaGysaoTeca B opraHiami, Ta
IXHIMW BU3HAYEHHAMNK:

Mpouecu BuaHayeHHn
A Qucuminsauin 1 CyxynHicTb GiOXiMi4HWX NPOUECIB, CNIPAMOBAHNX HA YTBOPEHHA Ta
B Acuminsuis OHOBNEHHA CTPYKTYPHUX HYACTUH KNITUH T TKAHWUH,
B Tpaxcnauis 2 CykynHicTb GiOXiMiYHMX NPOLECIB, CNPAMOBAHUX HA PO3LWENNEHHS
I Tpanckpunuin CKNaaHUX OpraHivHKUX CNONYK;

3 HabyTtTa 6inkoBOID MONEKYNOIO CNEUN®INHOT CTPYKTYPW;

4 Cunte3s 6inkosol monekynu Ha mMartpuui — monexyni iPHK signo-
8iAHO A0 NeHeTUYHOro KOAY,;

5 biocuHTea monexynu iPHK Ha monexyni JHK
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4. YcranosiTe signoeignicTe mix etanamn GiocunTteay 6inkosoi monexynu Ta noai-

Aamu, axi 8ia6yBaoTLCA Ha TOMY 4M iHLLOMY eTani:

MNpouecwn

Evanu GiocuHresy
6inkoBOI MONExynu

b NpweaxaHHa aMiHOKUCNOT A0 BignoBiaHKMX monexyn TPHK
B YTBOpeHHa xomnnexcie 3 monexyn iPHK, pubocom 1a TPHK

L0 CUHTE3YETLCA

A MNepenuncysanHA iHGopmauil 3 monexkynu [IHK Ha monexyny iPHK

I NepeBeneHHs NOCNIQOBHOCTI HykneoTtuais monexkynu iPHK B
NOCNIQOBHICTL aMIHOKMCNOTHUX 3anuwkis BINKOBOI MONEKynu,

1 IHiujauwin

2 Tepminauin

3 TpaHckpunuia
4 TpaHcnauia

5 AxTusauin

5. YcranosiTte signosigHicte mix ¢pazamu mitosy Ta noaiamn, axi nig vac nux sia-

GymawoThca:
®a3n miToay [ Nopiji
A Npoda3za 1 KoH'lorauifa roMonoriyHux XxpoMocom
b Mertadasza 2 P0o3x0axXeHHA xpomMaTua
B Anadasa 3 Po3aTtawyBaHHA XPOMOCOM MO UEHTPY KNITUHW
I Tenodasa 4 dopmysaHHs agepHoi 060NoHKK
5 3HMKHEeHHA aaepeub

5. YcranosiTte Bignosighicts mix pazamn meio3y Ta nogiamu, aki nig vac Hux Big-

GyBawoTeCn:
' ®a3u MiTo3y Noaii
A MNpodasall 1 Kpocunroaeep
b Metaga3sa ll 2 PO3X0XEHHA XpomaTua
B Anadasza | 3 P03x0axeHHA roMOoNoriYHMX XxpoMoCoM
I Tenoda3aa ll 4 MNpurkpIiNNeHHA HATOK BepeTeHa Noainy A0 ueHTpomep
5 dopmyBaHHa anepeub

IV. BANTMTAHHA 3 BIAKPUTOIO BIANOBIAAI0

1. Yomy nig vac noginy knitnkm 3Hukae o060noHka sgpa? Bianosigs o6rpyHTydATE.

cnoco6om? Bianosias 0OrpyHTyiATE.

Bianosias o6rpyHTYyWTE.

2. Yn TpannfeTLCa MEAOTUYHUIA NOAIN Y TUX OPraHiaMis, AKi HE PO3IMHOXYIOTLCA CTaTeBUM

3. fix BinOyBacTbca OOMIH DEYOBUH MIX KNITUHOK Ta iI HaBKONWWHIM CepenosuLiem?

4. BigomMo, w0 ankanoin KonxiumH pyaHye BepeTeHo noainy i TMM CaMUM nopywye npouec
pOo3noainy XpoMOCOM MX QOYIPHIMK kAiTUHaAMK. Yy BnavBaTruMe Ua cnonyka Ha nofin

KNiTuH yianobaxTepin? Bianosias oOrpyHTYATE.

o wm

. Yu icHye B kniTuHax npoxapioris equHa membOpaHna cncremMa? Bignosigs oOrpyHTyiTe.
. Uianig xaniro - Hebeaneyna ans moanHn OTpyTa, Aka poOnTb HEAKTUBHUMU NEBHI KOM-

MOHEHTN Nanuora anxansHux GepmMenTia, BOYA0BAHNX ¥ BHYTDILIHIO MeMOpaHy MiTo-
XOHAPIA. Y1M MOXHE NOACHNTH CMEPTL MIOANHNA, OTPRYEHOI LIEKO CrIoyxkoio?
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TEMA 1. HEKJIITUHHI ®OPMU XUTTS

e 0cobnunBocTi 6yRoBu Ta XWTTERINNBLHOCTI BIpYyCiB, IXHE
NONIOXEHHS Yy CUCTEMI OPraHiyHoro CBity;

® DOAb BiPYCIB Yy NPUPOAI Ta XNTTI MOANHMN,
e npohinakTnka 1a NiKkysaHHa BIDYCHNX IHPEKUINA;
® [IDIOHK Ta NPIOHOBI 3aXBOPIOBAHHSA.

30 BY/JTOBA. XIMIYHHH CRJIA L

) e [ B.IACTHBOCTI BIPMCIB

TparananTo.  wo cniabio2o ma 8i0MIHHO020 MIN HUBOID MA HENUBOW YaACMUHAMU
npupodu? Axi xapaxmepni osnaxu xummas? Axa 6ydosa i pynryit
K1iMUuHU AK cMPYKMYypPHO-PYHKYIOHAIbHOI 00UHUYI MUBUX OP2aHI3-

Mmig? HAxuili npunyun poSomu exexmportozo Mikpockona? lllo maxe
6aKYUNA MA 8GKYUHAYIR?

o Ulo cravornate cobow sipycu? KoxeH 3 Bac nepedic npuHaiiMHi ogHe
BipycHe 3axBoploBaHHsa (rpun Ttoio). Ane HixTo He OauuB iioro 36yaHHKiB,
ajiyke po3MipH BIpYCHMX YaCTHHOK — gipionie — Taki MizepHi (15-300 um!), mwo
6inpicTh 3 HUX MOXKHa 1106aYNTH JIMILE 38 AONOMOrOI0 €JIeKTPOHHOrO MiK-
pockona. Bipycn - napasuTH KJAiTHH npokapioTiB Ta eykapioris, i mosa
KJITMHOI-XA3A1HOM BipiOHM He BUABJAIOTH KOAHHUX 03HAK »HUTTA. [lna cBoro
PO3MHOXKEeHHA BOHM BHKOPHCTOBYIOTh PEYOBHHH TA €HEepriio KJIiTHHH-Xa3AiHa.
YHacaigok B3aeMoil MiX BipycoM Ta KJiTHHO10-X83ATHOM YACTO PO3BHBAIOTH-
cH pi3Hi 3aXBOpPHOBAHHA.

Hayka, ska BuBuae 6yaoBy i ¢pyHknii Bipycis, ixHi BnacTusocTi, masaxu ne-
peaadi Ta cnocobu JikyBaHHA i nmpodiNaKTHKH BipyCHHX 3aXBOpPIOBAHb, MAE
Ha3BY @ipyconozis.

'Hanomerp (HM) — Mipa JOBXKHMHN, AKA CKJAANAE OAHY MiJbAPAHY YACTHHY MeTpa,
ro6t0 10 ¥ M.



e Biaxpurrs sipycis. Ilepmue Bigome cBia-
YeHHS NpO BipycHy iHdeKuiw 3HaligeHoO Ha
naBHboerumnercbkomy OGapeabedi. Ha Hbomy
sobpaxeHuil JKpelb 3 0O3HAKAMH BipycHOro aa-
XBOpPIOBAHHA — MapaJjiTH4YHOro mnojiomienirty
(man. 30.1). Bupuenns mymii papaona Pamae-
ca V nokaaaJso, 110 BiH nomep Bia BipycHoro 3a-
XBOPIOBAHHA — Bicniyu — y Bini 6;113bKo 35 pokiB
v 1143 poui no H. e. Ha itoro mkipi BuaBieHo
CJIiAN Bi NyCTYJ, THIIOBHX ANA 1iei xBopobu.

Barato TucAu pokiB Bicma HHIHMJIA Hace-
geHHs 3emni. Jlinme 3a MHHYJe THCAYOIITTA
Bia Hei zarnnyJo Big 300 go 500 minbitoHiB
moaeii. 1796 poky BinGynacs Baxkausa noais,
3aBAAKH AKIH NPOTAroM HACTYNHHX BiKiB Oyan

3pobneHi Ta 3acTocoBaHI B NJaHEeTAPHOMY . : -
g‘;c?u'raﬁi npodinakTHudi 3acobu 6opo1?bﬁu ; v ol s d ""p”"“.m.’_dap" '"’“P
; ; 3 Oydisai y Memgpici — cmoauyi
LLUM 3aXBOPIOBAHHSAM, IEPEAYCIM BAKUMHALAA. 100000 €ounmy  (Gausvro
Ille y crapoaaBHbomMy Kurtai npakTukysanmn 3500 p.do n. e.)
npodinakTHKy BicnH, BBOAAYH 3AOPOBHM JIIO-
AAM rHili 3 BHPA30K XBOPHUX HA Bicny. HK HacaiJOK, B OTHMX BHNIAAKAX JIIOAWHA
nepeHocHJIa Jierky (popMy 3aXBOPIOBAHHA Ta HAOYBAJA CTIHKOro iMmyHiTeTy, B
iHIINX — iHdeKia npuasoana Ao cMepTi. AHrniicbkuil aikap Exyapa [»xen-
Hep (1749-1823) aiiimioB BHCHOBKY, II0 YCOIMIHICTh BAKIHMHAILIT 3yMOBJICHA
crynenem ocnabieHHA KyabTypH napasurta. Bin yBiB y poapia mikipn BocbMH-
pivHOro X/JONMYMKAa BMICT NMYCTYAH AOAPKH, SIKA NepexBopija HA TAK 3BAHY
Kopos'sauy Bicny. ¥ xJonunka, AKHIl HiKOMH He XBOpiB Ha Bicmy, yTBOpHJIacsH
MaJleHbBKAa BUPA3KA HA Miclli BBeIeHHA BAKIIHHH, AKA 3aroijacs 3a ABa THHKHI.
Uepes nisropa micani :keHHep 3poOHB bOMY K XJIONUHUKY LIEIJIEHHA pigu-
HOMO 3 IIYCTY.1H XBOPOI Ha Bicny JIOAMHH, aje XBopoba He po3BuHynacd. Yenix
Jl>xennepa 3ymMoBaeHHit THM, 1[0 Bicna y KopiB nepebirac B jerkiit ¢opmi, a
BipioHIt afanToBaHi 10 OpraHiamy Xa3siHa — KOPOBH, TOMY He 31aTHI BUKJIHKA-
TH BA)KKY (JOpMY 3aXBOPIOBAHHS Y JIOANUHH, ONHAK CTHMYJ/IOOTH YTBOPEHHS
aHTHTIiA ¥y 11 KpoBi.

1885 poky Bigomuii dhpannyaskuit yuenuii Jlyi ITac-
Tep (1822-1895) b:nepme nepeBipUB Ha JIOAHHI Ailo
BAKI[HHH NPOTH cxaayj BiH 3pob6uB wenneHHsa ANTHHI,
AKY MOKYCcaB CKaX<eHuil cobaka, i THM camum 3bepir 1i
#uTTa. [ X0oua Ha Toil uac Bipycn e He 6yH BiAKpPHTI,
caMe BiH ésin TepMiHu aipyc (Big nat. 8ipyc — oTpyTa)
i 6akyunayin ﬁﬂa yectb E. Jl;Kennepa, Bij J1aT. saxka —
KopoBa). BiH Takox po3po0GuB HayKoBy 0a3y ans 3aiu-
CHEeHHS BAKIWHAMII.

Binkpus Bipycu pociiiceknii yuennii [I. IanoBcbKmii
(1864-1920), aknuii y 1892 p. onpnalogHWB podOTY Npo
nomupeHHa 30yaHHKa Mo3aiuHol XxBopoOu TIOTIOHY. Bin
AOBIB, L0 CiK YPaXKeHUX POCJIIH, BBECHNIl 3NI0POBHM,  Maa. 30.2. Tmumpo
cnpuuHHAEe ixHe 3axBopioBaHHA. lle BiabyBanoca [Focunosuu leanoscs
HaBiTk nicas ¢inbTpYBAHHA COKY 4epe3 KepaMiuHi xuit — ocuosonosox-
dinbTpn ayxe Manoro giaMeTpa, 3MaTHI 3aTPHMYBATH  HUK HayKu npo eipycu

Maana. 30.1. Hepute c8iduennsn
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Haiapibuiui 6akrepii. IBaHOBCcLKMI BBa)kaB 36yAHMKIB MO3aiuHOI XBOpOGH
TIOTIOHY HaiApi6bHim M icroramMu. Ha BigMiny Big iHIuux BifoMuXx Ha TOI yac
MiKpoopraHiamiBp, KyJbTYpy HHMX 3araJKoOBHX Napa3nTiB He BAAJIOCH BUPOCTH-
TH B 1abopaTropii Ha }KOAHOMY 3 OPraHiuHHX cepeoBHII].

1898 poky BYeHi BCTaHOBHMJIH, L0 30yAHHMK AIYPY poraTol Xyao0H TaKox
sthinerpyerbcae. Byno 3'AcoBaHO, IO Ii ¢icTOTH* MOXKYTH CHPHYHHATH
indexkuiiini 3axBopOBAHHA He TLIIBKH B POCJIMH, a i1 y TBapuH. 1901 poky 6yno
AOBEJEHO, 10 JKOBTY OPONACHMIIO CIOPHYMHSE Bipyc, SIKHH I[€pPEeHOCHATh
ABOKDHJII KPOBOCHCHI KoMaxH — Komapi. 1915 poky 6yam BiakpuTi Bipycu B
kaiTnHax 6akrepiii — 6axmepioghgzu (snoxkupaui 6aKTepiits).

a OCHOBI GaraTopiuHKX JociiKeHb 6y, BH3HAYEH] TaKi|B1ACTHBOCTI BipyCiB: )
/e HexkniTuHHA OynoBa;

¢ o6niraTHHil NApa3aUTH3M Y NPOKAPIOTHYHMX TA eYKapiOTHUYHHX KJITHHaX
(To6TO nApa3UT 3AaTHMIT FKHTH JINLIE B IEBHUX YMOBAX);

' BUKOPMCTAHHA OpraHes KJITHHH-Xa3fiHA JJIA CHMHTE3y HOBMX BipyCHHX
HYaCTHHOK,;

e BiACYTHICTb BaacHOro o6MiHy pe4yoBHH;

/® )BIACYTHIiCTb IPOABIB }KUTTEAI ANBHOCTI 11038 KAITHHOIO-Xa3AiHOM.

Bararo BnactuBocTeii Bipycis (BiacyTHicTs KAiTHHHOI 6ya08H, MeTaboniamy,
poCTY, 3ATHICTH /10 KPHCTAaJIi3a1lil) He NPUTAMAHHI iIHIWIKMM opraHiaMaM. [Ipore
BOHM NoOy/n0BaHi 3 OPraHIYHMX PEYOBMH, CHOiJIBHMX AJIA BCiX XXHBMX icToT,
BCTYNAIOTH 3 KJITHHAMM Yy cHMOIOTHUHNIT 3B’A30K (MapasuTH3M), iM IpUMTAMAH-
Hi cnagKoBicTh i MiHAMBIiCTB, BianoBigHiI Micua nomnpenusa. Lle ceigunte npo
HaJleXKHicThb BipyciB A0 skHBoi uacTHHM Giocdepn.

- e [inoresn noxogxenHs sipycis. Ha choroaHi He icHye €eanHOI TOYKH 30py
Ha NOXOAXKeHHA BipyciB. YueHi poarnAgaloTh TPH TAKI OCHOBHI rimoreau.
3rigHo 3 rinoresolo, wﬂ' (Bix ;1aT. — 3BOPOTHHI pYX) e80a0Yil, BipycH
BHHMKJIH 3 KJITHH, AK] BrpaTuan 6inswicte opranen. (Ilpuragasire: € npumy-
LHIeHHH, 110 NOAIOHMM INNAXOM 3 KAITHH DpoKapioTiB BHHHKJH XJIOPOIJIACTH
Ta MiToxonapii.) Ha »kanb, nepekoHIMBHX A0KAa3iB miei rinorean Hemae.

3a rinore3zolo napaneabHoi e80.1i04il, BipycH BHHNKJH B IPAJaBHI 4acH He-
3aJIe;KHO Bifg KniT;hmc\ommm‘nym IXHi MOKJIMBOCTI JJIA NepeTBOpPeHHSA
eHeprii Ta cuHTe3dy OinkiB. OcTaHHIM 4YacoM GinbHIICTE YYEHHX CXHJIAETHCH
came ZI0 Hi€l rimorean, ocKiAbKK Ha 11 KOpUCTh 3'ABAAETHCA Bee 6inbiue AoKa-
3iB, 3okpema mojo esoawiii PHK.

I'inoreaa sCKaxMceHux 2eHigs, BucyHyTa Jl:xefimcom YorcoHom (npuzadaame
6HECOK Y020 84€H020 8 PO38UMOK 6i0n102iT), TBEPAHTL MO Te, L0 BIPYyCH AK Ji-
JAHKH CNAJKOBOro MaTepiany KJiTHH HaGy/ M 3AaTHICTH iCHYBaTH CAMOCTiHO.
3a3Ha4uiMo, IO A0Ci He OTPHMAHO NEpPeKOHJHBHX J0KAa3iB HA NMiIATPHMKY 4H
CNpPOCTYBAHHSA OAHOI i3 HX rinoTea.

* Byposa sipycie. YcepeanHi iHQikoBaHOI KJAiTHHH BipycHi YacTHHKH, AK
NnpaBnJio, He BHUABJAKIOTH, OCKiJILKH iXHI KOMNoHeHTH (6inKHM Ta HyKJeiHOBi
KHMCJOTH) 3adifHiI B KJIiTHHHOMY MeTabGosiaMi — BigbyBaeThcs pengikanisg,
TPAHCKPHIILLiA TA TPAHCAALIA BipyCHHX HYKJeiHOBMX KHCJIOT, CHHTe3 Bipyc-
Hux 6isKiB. ¥ 30BHilUHBbOMY cepeaoBH1Li (1103a KNiTHHOIO) BipycH nepebyBaloTh
y BHIJIs/li OKpeMHMX YACTHHOK — BipiQHiB.

3a 6y10B010 PO3Pi3HAIOTH NPOCTI Ta CKJIAAHI BipycH. Y npocmux @ipycie Mo-
Jexyna nykJeinopoi kucaorn (JHK a6o PHK) orouena tinbkn 6i1KoBHMH MO-
JeKysaMH (BiX AeKiJbKOX JecATKiB A0 Aekinbkox TucsAY). Cxaadni eipycu nin
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Tema |

i

HekmTuHHI QOPMK XUTTH

Maa. 30.3. Eaexmporno-mixpocxoniyni so0paxcennn eipycis: 1 — aipycy momwonosoi
Mmo3aixu; 2 — eipycy zpuny (cxaadnui eipyc, dobpe 8udno 3oeniuini0 MemOpany ); 3 — 8ipy-
cy nanixomu (1i 3 — npocmi sipycu, ixni 06010HKU He MAIOMb J06HIUIHBOT MeMOPanu )

yac (GopMYyBAHHA BipioHiB 3axonn0I0TE YACTHHY KJITHHHOI NJAA3MATHYHOI
MeMOpaHH, AKY BOHH «iHKpPYCTYIOTbes BJacHMMH OiTKAMM i BHKOPHCTOBYKOTH

AIK 30BHim A 06010HKY (Maa. 30.3).

¥ ckaazi BipycHOI YACTHHKH MoOXKe OYTH TiJIbKH OHMH THII HYK/AeiHOBOI KHC-
aoru — abo [IHK, a6o PHK | Monekyau HyKIeiHOBAX KHMCJOT CAYTYIOTh HOCifi-
MM reHeTHYHOI indopmauii BipyciB) 3BepHiTh yBary: AKIIO B KJIITHHAX IIPOKa-
pioris ta eykapioris JJHK asonauuiorosi, a PHK — oqnonanmsorosi, To y sipycin
MOJIEKY/IH 000X HYKJIEIHOBMX KHMCJIOT MOXKYTh OyTH i ABONIaHIIOrOBi, i OAHO-

JIaHIIOT'OBi.

Ille onra BaXXJTHBA BiAMiHHICTE Bi-
PYciB BiJ KNiTHH NpoKapioTiB Ta eyKa-
pioTiB nosAraE B iXHLOMY YHiKaJbHO-
My cmocobi yTBoploBaTH BipioOHH
BHACJIiIJOK TAK 3BAHOTO CAMO30UPAHHA
(man. 30.4). IlepeBaxkna GinpwmicTn
npocTHX BipyciB 36HpaeTbCA B YiTKO
BH3HAYEHOMY MOPAAKY, YTBOPIOIOYH
cuMeTpHuHi cTpykTypu (Maa. 30.5).
3aseHO Bijl BUly Bipycy, Bipion moxke
MaTH iKocaeaApHuHHiII (HADpHMKJIAZ,
36ynHMKKH noaiomienity, nanisomu),
coipansHuil (Bipyc TIOTIOHOBOI Mo3ai-
kH) abo amimanmnii (6akrepiodarn)

a1
D

PHK

d

Maanx. 30.4. Camosbupanns sipycy
miomoHoeol MolaiKu

Maan. 30.5. Cnipaabnuis mun cumempii sipiona momwonoeoi mosaixu (1); ixocaed-
punHuit mun cumempii sipiona noaionieaimy (2 ); cumempuuna zeomempuina tpizypa
ixocaedp (3)
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Tunu cuMerpii. (Ikocaeap - ob'emumnii 20-rpan-
uukK.) Ha manwouky 30.6 so6paskeno Bipion 6akTe-
piotara T4, B Akoro srosioBKas 3 mosekyiow JITHK
ycepeauHi nobyaosana 3a ikocaeJpHuYHUM THIIOM
cuMeTpil, a «XBicT+ — 3a cunipaasHuM. XBicT oTOUe-
HHIT 4OXJI0M 3 OiNIK1B; ycepeanHi XBoCcTa 1IPOXOAHTh
MOPOXKHHCTHIH CTPHIKEHb, Yepe3d HKHIl MoJieKy.a
JIHK Bnopckyerbes B KaiTHHY Dakrepii. 3BepHirh
yvBary, uio ueii Oaktepiodar, He3Ba*Kaw4ull Ha
YCKJaJHEeHHA OYAOBH, HANEXKHTh A0 NPOCTHX Bi-
pvciB, OCKiNIbKH He Ma€ 30BHIiIIHBOI ODOJIOHKH 3
Jinigis i BYriieBoain.

IIpocti BipycH BHXOAATL 3 VpAaXKeHOl KIiTHHH
3a3BHYAal VHACJIIJOK NOMIKOAYKEHH A NJIa3MaTHYHOT
MemOpaHH BipycHHMH lepMeHTaAMH a60 PyilHYBAH-
H# (anonTo3dy) kJaiTHHi. Bipionn ckaaguux sipycis
MOKH/IAIOTL KJITHHY B OTOYEHHI AINAHKH 11 niasmatiyHol mMemOpanu. lleii
npoilec Ha3uBacThea OpyHbKyBaHHAM (Maa. 30.7).

Bipyvcen HanexaTtb a0 ocobauBoOro niaposniny uBoi npupoan — napersa
Bipa.

Maa. 30.6. Eaexmponno-
MiKpockoniyna homozpais
agipiona Gaxmepiogpaca T4

3 4 5

Maan. 30.7. Cxema suxody crkaaduux GipioHI6 3 KAiMuMu WAAXOM OpYHbKYGAHHA:
I - naasmamuyna menopana kaimunu; 2 — Hykaeokancud ( 6HympiuiHa 6i.1kosa o010 Ka
cKaadnoeo aipycy ); 3 — sipycni nosepxwesi G6iaku, 66ydosani 8 naaimMamuiHy menipany
Kaimunu; 4 — GPYHbKYBAHHA Hepes NIAIMAMUYHY MeMOpany; 5 — spina eipycHa vacmunxa

Bipycu npocmi ma cxnadni, sipyconozia, 8ipio.

Hayka, sika BuBuac Gynosy i Q}yuxun BIp}(‘lB ixHi BaacTHBOCTI,
WIAXKH nepeaadi Ta cnocobu JiKyBaHHA i npodinakTHKN BipyeHux
3aXBOpIOBaHb, Ma€ HA3BY 6ipyconozin.

Bipyen — HekaiTnusi opmu xurTta. e BHyTpiluHBbOKIITHHHI napa-
3HTH NPOKAPIOTHYHMX TA eYKAPIOTHYHHMX OpraHiamis. 3a me:amn
KJiTHH Xa3AiHa BipyCcHi YACTHMHKH He BHABJANITb JKOAHHX 03HAK
KHUBOro. IXHE PO3IMHOKEHHA MOXKJANBe JHLIe BeepeanHi KAiTHun, B
AIKiif BOHM napasuTyoTh. 114 poIMHOXKEHHA BipycH BMKOPHCTOBY-
I0Th CTPYKTYPH, OPraHiyHi pe4OBHHH Ta €HepPrilo KJiTHHH-Xa3aiua.
KoskHa BipycHa yacTHHKA (BipioH) cKaagaeThcs 3 €AMHOI OAHO- a00
asoaanmorosol Mmonexkynn JJHK a6o PHK Ta o6ononku. 3anexno Bia



Tema 1. HexmitmHH QopMM XnTTH

ocobanBocTe XiMiuHOro ckiaagy obOOJOHKH BipyCHHMX 4YACTHHOK
BipycH noainaAoTh Ha NpocTi Ta cKaagHi. ¥ npoctux Bipycis obonon-
Ka CKJajgaeTbea aume 3 6iakie, y ckaaguux — a0 1i cKaagy BXOAATH
TAKOK Jinign Ta ByryeBoaun. YueHi BiiHOCATH BipycH ao ocobinBoro
niapoaainy xusoi npupoan — napcrea Bipa.

1. fika Hayxa snsvae Bipycu? 2. Sk Gyno sigkpmro Bipycn? 3. Sxi ocol-
nueocTi OyQ08MU BipyCHUX 4acTUHOK? SIKi BipyCH Ha3MBaIOTb NPOCTUMM
Ta cxnaguumMn? 4. Yum HyxneiHoBi kMCNoTH Bipycis BIAPI3HAOTLCA BiR
HYXNeIHOBMX KMCNOT npokapiotia Ta eyxapioria? . LLjo raxe sipioH?

@:pu‘ymo. Byooea sipychux vacmunox 3navno npocmiwa, Hix Kaimul eyxapiomisa i
npoxapiomia. Tu mozau eipycu 3'asumuca paniute opzanismis, axi mawomo

Kaximunny 6ydoey?

> 31 POSMHOKEHHS BIPVCIB. OCHOBHI
” e ETAIIN B3A€CMOJII BIPYCY I RJIITHHH
','/4 | Mpuragawte: ax poamuoxcyrombes Kaimunu? o maxe penaikayia, mpanckpun-

et yin, mpancaayis? Ifo maxe mymayii? HAxi ocobausocmi Gydosu
6axmepiogpazie? '

Hk B BiKe 3HaAETe, BipyCH MEIIKAIOTh YCepeAHHi KJIiTHH TA He 3/IaTHI caMo-
cTiiiHo 3abeaneuyBaTH BiacHi 06MiH peuoBHH i nepeTBopeHHA eHeprii. Bipycam
nputamMaHHa BUGipKoBa 3JaTHiCThE DOTPANIATH 40 NEeBHUX NPO- TA eyKapioTHu-
HHUX KJIIiTHH, Yy AKHX iCHYIOTb CIPHATANBI YMOBH IJIf OAAJILILONO PO3MHOMEH-
HA. Cnocobn npoHHKHeHHsA BipioHiB A0 KAITHH AOCHTH pisHOMAaHiTHI Ta 3aJe-
JKAaThb Big ocobnnBocTeii 6y10BH TOBEPXHEBOIo ANApPaTy BHAIB-Xa3AiB.

* Bipycw pocnun. PocanBHi KaiTHHY, KpiM niaamarinyHoi MemMGpaH#u, BKpUTi
TAKOK MillHOIO i MOTOBILIEHOIO LIEJTI0JIO3HOI0 KJIITHHHOIO CTIHKOIO, KA TPAKTHWHO
HelIPOHHKHA HABITh 4714 Bipycis. BipioHn MOXKYTh NOTpaNHTH B HTONJIA3MY KJIITHH
POCJIHH JIHILIE Yepe3 YIKO[KeHl JIAAHKH KiaitnHHOI crinkn. Hanpuknaa, Bigo-
MHit Bipyc TIOTIOHOBOI MO3alKH IPOHHKAE B KJITHHHM HOBHX XA3diB uepe3 noaps-
MMHHH JIMCTKOBMX IJIACTHHOK YH KOpeHeBHX BouiocKiB. OaHak GisnbuwicTs BipyciB
pocauH eobpasas iHmKA muAXx — BOHHM HAGY/IHM 3AATHOCTI J0 NPOHMKHEHHA B
KJITHHY-XA3A1HA 3aBAAKA Pi3HOMAHITHHM TBADHHAM-NIEPEHOCHHKAM — KOMAXAM
(momenuili TOIIO) TA KPYIVINM 4YepBaM, AKi YKHBIATHECA COKOM MEeBHIX BHAIB poc-
JITH, [POKOJIIOIOYH KJIITHHHY CTiHKY. I3 POCIMHHIMH piAMHaMU /10 NepeHOCHH KA
MoTparniAloTs BipycHi yacTHHKH. BoHn mupKyn0loTs B opraniaMi nepeHocHHKA,
O/THAK BPEITi-peIT HAKOMHYYIOTHLCA B CJIMHHMX 3as103aX. [Tig nac skupnenns taa-
PHHH BIIOPCKYIOTH Y KJITHHH POC/IHH CJIMHY PA30M i3 BipYCHMMI MIACTMHKAMM,

¥ mipycis, mo mictars [JHK, resernuna indopmanisa a ii monexkyan nepe-
nicyerbes Ha Monekyay iPHK, aka BKaouaeTheca B MexaHiami ciuHTesy Ginka
KJaiTnHoo-xa3AaiHoM. Bipycna PHK niciasa npoHnKHeHRHSA A0 LHTONIA3MH OJpa-
3y norpanJfe no pubocom, e Ha ocHOBI 11 cnaakoBoi iHdopMauii yTBopooThea
Bipycni 6inkn. Ilpote nmepex Bipycom emnocraee, amaBasiocsi 6, HepoO3B'A3HA
npobjieMa: AJA HOBHX AOYipHiIX BipyCHHMX YacTHHOK Tpeba cuuteayBaTH Taki
caMmi oqnonanuorosi monexynru PHK. Ane y kaitusi BigcyTui (pepmernty, saki 6
sabeaneuypaau nepesanuc ingopmaiiii a ogaici monekynu PHK ua inmy. Bu-
ABIAETHLCA, 10 ckaaay PHK Bipycy BxoaaTs ABa reHu, siKi Koj1yioTh ocobanBHii

/* \f\.\\:\.‘
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Maa. 31.1. Cmpykmypa cnadkogozo mamepiany 8ipycy momoHo80i MO3aiKu.
Hoxkasane ssaemopoimiugenns vomupoox ¢enia; I, 2 — kodyroms Giaxu, wo exodams
0o cxaady gepuenmy, 3 — kodye Giaok pyxy, 4 — kodye cmpykmypuuit 6inox

(hepmenT. 3a iforo gonomoroio indgopmarnis GesnocepelHbO NEPe3ANUCYETLCH 3
oaHiel monekynu PHK Ha inmry niz yac cnHTe3y BipyCHIIX YaCTHHOK,

BipycHi 6inku 6yBawoTh aexkinbkox tanis. Oani 3 Hux — ue ¢epMeHTH, IO
s3abesneuyroTh camoBinTBOpeHHA Mogsekys BipycHoi PHK abo JHEK, inmi -
CTPYKTYPHI BiJIKH 000/I0HOK HOBHX BipycHHX 4dacTHHOK. Ha nobyaosy HOBHX
BipYCHHMX YACTMHOK BHTPAYAlOTLCH eHeprif i «0yaiBenbHi MaTepianns (aMiHo-
KUCJIOTH TA HYKJIEOTHAN) KJIITHHN. ¥ pe3yabTaTi 1bOro B LHTONIA3MI KJIITHHH
HaKoMHU4yeThcA BaraTo MoseKys Bipycuux 6ijiKiB i HyKJIeTHOBHX KHCJIOT. 3 HUX
V nojajblINX mpoiecax camMo3bupaHHa (oOpMyIOThLCA HOBi BipyCHI YACTHHKH.
Ile#t npouec gelio Haraaye ckJajJaHHA aBTOMOOINIA HA KOHBeepi. ¥ NeBHHX
MicOAX KJITHHH i3 cTPYKTYPHHX BiJIKiB yTBOPIOIOTLCA NONepeiHHKH 0000HOK
BipyciB, 10 KOXKHOI 3 AKHX NPHEAHVIOTBCA MOJIEKYJIH BipyCHOI reHOMHOI HYK-
JNeiHoBol KnuesioT. Tak yTBOPIOIOTLCH NMOBHOLLIHHI BipiOoHH.

M 110l HO PO3rIAHYAH NTpolecH, AKI BiOyBalOTLCH BecepeaHHi iHpiKoBaHol
KJiTHHH. AJle AK BipycHa iH(eKIlifs NOMIMPIOETLCA N0 POCJAMHI | cIpHYHHAE
PO3BHTOK 3aXBOpIOBAaHHA? YueHi AeTa/bHO BHBUHJIM 3aKOHOMiPHOCTI norumu-
PEeHHA Bipycy TIOTIOHOBOI MO3alKHM MiK KJITHHAMHM Ta OpraHaMH POCJIHHH-
xaasina. Bussiaseteea, 118 iHpiKyBaHHSA CYCIAHIX KJIITHH BipycH BHKODPHCTO-
BYIOTh [1J1a3MOIECMH, AKi NIPOXOAATH KPidb KNITHHHI cTiHKH. BeraHoBaeHo, 1o
PHK Bipycy TioTioHOBOI MO3aiki Koaye ocobauBuii 6itox pyxy (man. 31.1). Bin
aB'aayerbes 3 PHK Bipyey i Tpancnoprye ii uepe3 niaasMoaecMy A0 cycianboi
agoposoi kaitnau. o piaHiX opraHiB poc/MHM BipycHiI HYACTMHKH MNOTPANIA-
I0OTh 3 PYXOM PO3YHHIB NOXXHBHHUX PEYOBHMH Nno curTonoaibHux TpybKkax.

Cnig naM’atarH, 1o 3anic redeTuuHol iHdopMmauii y surnaai PHK cnpuse
30iNbIIeHHI0 KiJBKOCTI caMOUMHHHMX MyTaliif, aja)ke HaliifHicTs AKicHoro
nepesanucy 3 oaHiel monexkynn PHK Ha iHmy npuGan3Ho Ha TpH NOPAAKH MeH-
a, Hi’K y pasi nepesanucysanua 3 Monekynn JIHK Ha monekyny iPHK: iimoBip-
HIiCTBH NIOMHJIOK Y THCAYY pasis 6inema. AK HacTiaoK, reHeTHYHA iHdopMania

| \ KNiTUHHA
) CTiHKa 3
MypeiHy

rnikoninia-
HWA Wwap

nnaamartuyHa membpaxa

Maan. 31.2. ITopiananna 6ydosu kaimunnux o6010HOK 2pam-nosumuanux (I)
i zpam-nezamuenux (11 ) Gaxmepii



PHK-ymicHnx BipyciB ayike MIBHAKO 3Mi-
HI0EThCA. Tak yTBOPIOIOTHCH MNEHETHYHO He-
OAHOPiAHI nonyaauii Bipycis.

* Bipycu Gaxtepin, abo baxktepiocdarw.
BakTepiasbna KJiTHHA HaAiiiHO 3aXHIIeHa
BiJi HABKOJIMIIHLOIO Cepe0BHILA CBOEPiA-
HHM «(POPTEYHHM MYPOM#» — KJIITHHHOIO CTiH-
KOW cKiaaaHimoi 6yaosn, Hix y pocamH i
rpubiB (man. 31.2). Tomy npouec npoHuk-
HeHHA YacTHHOK OaKTepiodaris 1o npokapio-
THYHOI KJITHHH-XAa3A1HA MA€E 0cOB.THBOCTI.

Poarnaunemo neit npouec ua npukaagi &
BKe Bizomoro Ham Oakrepiodara T4
(maz. 31.3). Ho kinus iforo XBoCTOBOrO Bill-
POCTKA NpHEIHAHO 1icTh OLJIKOBHX HUTOK,
fiKi 3aKiHYYOTBCA OCODJIMBHMH AiNAHKA-

MM — peLenTopaMu. ¥ cBOIO uUepry, Ha no- Maa. 31.3. Cxemamuuna Oydosa
BepXxHi KmiTHHHOI cTiHKHM OaKrepianbHoi Oaxmepiogpaca T4: 1 - zenom y

KJiTHHU-Xa3sAHa (GakTepiodaru T4 «cne- 6ucasdi deo.aranuwezosoi JHK: 2 -
20108Ka; 3 — X60cmosui sidpocmor

i3 woxaoM; 4 — 6iaKo8i HumkKu

nianiayiorbcas Ha OaKTepifiX KHIUKOBOI
NaJHUYKH) € rIikonpoTeign (AK BH nam's-
TAETE, TAK HA3WBAIOTh CHOJAYKH OinKiB 3
BYTJIEBONIAMH), 3 AKHMH i 3B’H3YIOThCA pe-
nentops Bipycy. Ilicns usoro 6aktepiogar
IIi;IbHO NPHTHCKAE JI0 K.JIITHHHOI CTiHKH
XBOCTOBHIi BiJJpOCTOK i BIHOPCKY€E CBOIO BO-
nanmorosy moaekyay JIHK B unronnaamy
Kaituun (man. 31.3, 31.4).

3a ay:xe Koporkui yac (20—-40 xsuauH)
B iH(iKOBaHIiil KJAITHHI HAKONHYYETBLCA Be-
JMKA KiJbKicTh BIpYCHMX CTPYKTYPHHX
6iakin i koniit IHK. Ilican camoabnpanusn
y uuronjgasmi Oakrepii yTBOplEThCA
6anabko 100 HOBHX BipyCHMX YACTMHOK.
Ocobausi (hepmenTH BipyciB pPO3UYHHAIOTH
KJITHHHY CTiHKY 3cepeiMHH, i BipioHH
OIIHHAIOTLCH Y HABKOJIMUIHBOMY cepenoBHili. leHeTinuHnii MaTepian bakTepio-
¢rara T4 Bkalouae 6auanko 150 renis.
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Maa. 31.4. Eaxexmponno mixpocko-
nitna omozpagia momenmy anop-

ckysannsn JJHK 6axmepioghaca T4 6
yumonaasmy 6axmepianbror Kaimunu

* Bipycu nioausun i Teapri. PoarnareMo oco61MBOCTI pO3MHOeHHA BipyciB
JIIOAMHH | TBAPHH Ha ABOX NpHKJajAaX: Bipycy nosioMienairy ra Bipycy iMmyHo-
aedinnty moauun. Ilepunii 3 HUX € NPOCTUM BipycoM, APYrUil — CKJAAJHHM.
Bipyc noniomieniry mae cnenmgiuni peunentropH, po3TalloBaHi Ha NOBepxHi
iforo BipycHol yactuHkH. Ilicia npMeaHAHHA BipyCcHOI YaCTHHKH A0 Mja3ma-
THYHOI MeMOpaHM YYTJIHBOI KJITHHH BOHA BrHHAETLCA BCEPEeAHHY, YTBOPIOIYH
NyXHpenb, AKHI TPAHCIIOPTYE Bipyc A0 3epHHUCTOI eHA0N1a3MaTHYHOI CiTKH, fe
Bipycua PHK 3BinbHAeTHCA i BigbyBaeTbes cuHTe3 BipycHnx 6inkis. Hosi Mo-
nexkyan PHK Bipycy noniomienity cHHTe3yoTheA B AApPi KJAITHHH, AKe BHACJI-
JIOK IbOI'0 pyiHyeTbCcA. Bennka KiabsKicTh BipycHux Monexkya PHK suxoauts
i3 Aaapa, i B nponeci camo3bupanHa (OPMYIOTBCA HOBiI BipycHi uacTHHKH.
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Man. 31.5. dummeasula yuxa
sipycy noaiomicaimy: 1 - npued-
HaHKHR 0G0 HymMAUBOT Kaimunu;
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2 - B2UHGHHR YumMoONAG3IMU K-
mutHoi MeMOpanu; 3 — ymeopeuHs
nyxupys; 4 — npoHuKHeHHRA 8ipyc-
noi PHK do adpa; 5 — mpanckpun-
yix eipycnoi PHK: 6 - mpancanyin

A4

e e i,

N\ anan AVATAT i . — i i i
\ AYAVAYA iPHK: 7 naikayia sipycHozo
\ / ARRA s s zenomy; 8 — cfumu cmpyxflifpnux
\ - Giaxie sipycy; 9 — camosbupanna
! % ‘ sipycy; 10 — e«suxid» eipionis 3
6 inghixosanoi kaimunu

Bipionn norpanasioTh y D03aKJiTHHHMI npocTip nicasa pyiHyBaHHA N1a3Ma-
THYHOI MmeMOpaHu (Man. 31.5).

Ha npuknaai eipycy imynodegiyumy nwodunu (BIJI) Bn nisnacreca npo
Te, AK (GopMYIOThECA cKAaAHi BipycHi yuacTHHKH. IIpoTe cnoyaTKy o3HaiioMuMoO-
CH 3 OCHOBHHMH XApaKTepHCTHKaMH Lboro Bipycy. HK BuaHo 3 ManwHKa 31.6,
BipyCHA YaCTHHKA CKJALAETHCA 3 ABOX OAHAKOBHX MOJIEKYJl OHOJIAHIIOrOBOL
PHK, orouennx 6i1xoBoio 060,10HK010. 30BHi Bij Hel € 11e ogHa 060JIOHKA, AKA
HacupaBai € AinsaHKow MemOpanu KiaiTHHM-xa3fiHa. BoHa ckaagaerbca 3
AiniaiB i nosicaxapuais, a TaKoK NoBepxHeBHX BipycHux 6iskiB-penenTtopis;
y cknaai BipioHa € cnenngiuHuii ¢epmeHT (IBOPOTHA TPAHCKpHNTA3a) AJA
3abeaneyeHHA Nnepesanyucy reHeTHUHOlI iHopMauii 3 Moaexkynn Bipycaoi PHK

3sopoTHa

TpancmembpanHni ooy cxounTasa

BinOK KNiTUHU

Ha moaekyny JHK kaitunun-xassaina.

* Ak PO3MHOXYETLCH Bipyc imy-
Honediunty nwaMHu? 3a 10NOMOrow
noBepxHeBux 6inkiB Bipionn BLJI Bu-
3HAYAKOTH YYTJAHBI KJITHHH (3a3BHYaM
e T-niMpomnTH) TA NPHKPINIIOIOTECA
A0 iXHBOI nMoBepxHi. Y peayawTari Ta-
Kol B3aeEMoZii moBepxHeBa MeMOpaHa
BipioHa 3/IHBAETHCA 3 MJIAZMATHYHOIO
meM6GpaHOl0 KJITHMHH, & HOro IeH-
TpaJibHA YACTHHA NOTPANJIAE 0 LHTO-
naasmu (Mana. 31.7), ne BiabysaetTbca
MATPHYHHI CHHTE3 ABOJIAHILIOrOBOi Bi-
pycnoi JIHK. Ha nacrynnomy erani
BOHA TPAHCIIOPTYETHCA [0 fAApa, Ae

ninigHwniA BOYZOBYETLCA B OAHY i3 XPOMOCOM.
xassnina wap IMicns usoro sipycua [THK moxe Tpu-
Oanonakworosa - Binox Basuit vac cni:l:i):.‘uyagru i3 xpomol;o-

PHK sipycy Marpukca

Maa. 31.6. Cxemamuvna 6ydosa sipycy
imynodepiyrimy awdunu ( BIJT )
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MO0 (TAK 3BAHMII NpoOBipyc) y macHs-
HOMY cTaHi, To6To He peaniayoun
BJACHY re”HeTHuHy iHgopmanir. [ndi-



Mana. 31.7. Hummesuii yuxka 8ipycy
imynodepivumy nodunu (BIJT): 1 - npued-
nanns BIJI do wymaueoi kaimunu ma npo-
HUKHEHHA Gcepeduny: 2 — epOIOAZAHNA»
sipycy: 3-4 — ssopomua mpanckpunmaasa
ZeHOMY BipYycy. 5 — ymaeopeHHA AB01AH 020601
AHK sipycy: 6 - 86ydosysanns zenomy
gipycy 6 zenom kKaimumu: 7-8 - cunmes
iPHK i Giaxie sipycy: 9 - i6upanusa ma
Opynvkyeanns aipycy: 10 - 6uxid nosux
sipycia is KaimuMu

KOBaHHX Bipycom iMmyHoaehinnTy moaeii
HA 11bOMY €eTali PO3BHTKY 3aXBOPIOBAH-
HA HasnBaTh Hociamu BIJL.

Oanak nig giclo NeBHAX YHMHHHKIB
kJaiTunHHOro cepenosunla JIHK Bipyey
MOzKe nepelTH 10 AKTHBHOro CTany, Tob-
TO PO3NOYMHAIOTHCH i1 TPAHCKPHIIILiA Ta
cuHTe3 6iskiB BLJI, aki HakonuuyioTsCA
B nuMronnaaMmi. 3okpema, O6inkH, AKi
Bi/ANOBiIa10Th 38 YTBOPEHHA 30BHILIHBOI

0060J0HKH Bipycy, IPOHHKAIOTE A0 IHTOMNJAa3MaTHYHOI MeMOpaHH, hopMyOUHn
AITAHKH, AIKIi B NOAAJBIIOMY CTAHYTH 30BHIUIHBOI 000JIOHKOK CKJaJHOI
BipycHoi 4yactuHku (man. 31.7). B oaniil indikosaniit KiaituHi Moxke oaHo-
YaCHO CHHTe3yBaTHCH GJIM3bKO COTHI HOBHX BipyCHHX 4acTHHOK. ¥ pasi iXHbO-
I'o oAHOYacHOro BiAOGpYHBLKOBYBAHHA BiJ njaaMaTH4YHOI MeMOpaHH KJaiTHHA
rude. Ockinbkn BIJI ypaxkae T-nimdouuri, ixua sarubens npuaBoants 1o
aepiuuTy iMYHHHX KJITHH B opraHiami. 3Biacm noxoants HasBa — Bipyc
iMmyHozpediunty noanuan. Haraaaemo, o ueit Bipyc cnpuunHse cMepTesibHO
nebeaneune 3aXBOPIOBAHHA NIOAHHN — cundpom’ nabymozo imynodepiyumy

awdunu (CHIJ).

Baxmepiogaz, sipyc imynodegpiyumy
awdunu (BLJI), cundpom wnabymozo imynodediyumy nwdunu

(CHIJ).

BipycaM pociHH A8 NMPOHHKHEHHA B LUTONJasMy Heobxia-
He YUIKOAXXeHHA KJITHHHOI CTIHKH BHACJIIOK MeXaHiYHHX BINJIH-
BiB a6o ail poroBux opranis GeaxpebeTHUX TBAPHH-NEPEHOCHHKIB
(xomaxu Ta Kpyrii uepsu). Cycigni kaitunn indikyloreea uepea

naiasMoaecMH.

ITiag uyac nmepeGyBaHHsA BipycYy B KJIITHHI CHHTe3YIOThCH BipycHi M
6inkn, oaHi 3 AKMX AilOTh AK ¢epmMeHTH, 110 3abeaneuyloTh

noAasibille BiATBOPEHHSA MOJIEKYJ BipyCHHMX HYKJIEIHOBHX KHCJOT,
iHIWi — CAYryloTh KOMIOHEHTaMH 0060JI0HOK HOBHX BipYyCHHMX

YACTHHOK.

'Cunppom (pia rpeun. cundposme — Toit, XTo Gi’KMTH PA30M) — CYKYIHICTL 03HAK

(cuMnTOMiB) MEBHOrO 3aXBOPIOBAHHA.
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Posnin

BakTtepiodarn 3HaxoAATh NPOKAPIOTHYHHX XA3AIB 3a JAONOMOroOK
pelenTopis, W0 NPHEAHYIOTBCHA A0 rJikonporeiniB GaxrtepianbHoi
KJITHHHOI CTiHKH.

IIpocTuit Bipyc noniomieniTy cknagaetoca 3 mosekyan PHK (cunTe-

Koporko 3YETHCA B AAPI KJAITHHH-Xa3AHA) Ta 6inkoBol o6ononkyn. YacTuHka
npo (BipioH) cknagHoro Bipycy imyHnoaediuuty noauun (BIJI) mae nonar-
ronosHe KOBY 060JI0HKY 3 MeMOpaHH KJIITHHH-Xa3dAlHA.

Ockinsxkn BLJI ypazkae T-niMmgpountH, ixHa sarubesb npuaBoaUTbL 10
HecTaui (1edinuTy) HOCiiB KJIITHHHOrO iMyHiTeTy B oprasiami. 3siacn
NOXOAMTH HA3Ba — Bipyc iMyHOAe(ILATY JIOAHHHA.

Z
(f’/> 1. Sixi oco6nMBOCTI PO3MHOXEHHS BIDYCIiB pociuH i rpuGie? 2. Ski ocol-
nuBocTi poamHoxeHHs Gaxrepiogarise? 3. Lllo sam sigoMo npo yTeO-
PeHHs NPOCTUX Ta CKNaaHuX BipioHie? Hasegits npuknagmn.

MNomipkyute. Jeaki 3 yyenux sanepewywoms, Wwo sipyc iMynodegpiyumy xwodunu (BIJT)
cnpusunse saxsoposanns na CHIII. Ax ye moxna cnpocmysamu wu nid-
meaepdumu?

32 PO.Ib BIPYCIB ¥ IIPHPO/11 TA JKHTTI
e JIHOJIHHH. BIPYCHI IHOEKIIT JTHOJHHH
I TBAPHH

[
i

f | MNpuragavte: wo maxke napasumuim ma ingexyia? Hxi cnocobu sapaxenns 36y0-
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HuKkamu jaxeoposats aam sidomi? lIlo maxe nepenwocnuxu? Axiopza-
MHidMU CAY2YOMb NEPEHOCHUKAMU BipYcHUX ingpexyia?

e OcobnueocTi nowmnpenHa sipycie y 6iocdepi. Mu a:xe anacmo, o Bipycu
€ BHYTPIIIHLOKJITHHHHMH Iapa3suTaAMH Pi3HOMAHITHMX BHAIB npokapioris Ta
eykapiotiB. Tomy nomnpeHHs BipyciB y 6iocdepi BUaHayeHe apeajaMy Yy THH-
BHX [0 HUX OpraHiamis.

IleBHi BUAK BipyciB 3aBKAH MaOTh NE€BHY CYKYNHICTh (KOJIO) BUAIB Xa3dAiB.
IlikaBo, 110 BipycH pOCJIHH He iH(IKYIOTH JI0AHHY, TBAPHH i 6akTepii, BipycH
6akTepiii — BiANOBiAHO POCIHHM i TBAPHHH, BipyCcH JIIOAHHH i TBAPHH — POCJIH-
HM i GakTepii.

3 inmoro 60Ky, opraHiamMu OogHOro BMAY (HANPHMKJAaZA, JIOAHHA) MOXKYTh
ypaj)kaTHCA BipycaMH 6araThoX BHIIB, AKi NApasUTyOTh Y KJITHHaAX Pi3HHX
TKAHHH TAa opraHiB (Ak-oT: BipycHi iHdeknii AuxaapHEUX WAAXiB, opraHiB
TpaBJieHHsl, HEpBOBOI CHCTeMH, IKipu Tomo). eAki BipycHi indeknii xapak-
TepHi TifbKH AnA moauHn (Hanpukaajg, renatut B, BIJI) a6o aume neBHuX
BHJiB TBapHH (AIMYyp, YyMa cobak), pocauH, rpubiB uu Gakrepiit. Bigomi Bipy-
CH 3 IIHPOKHM KOJIOM Xa3fiB, HAIPHKJAJ CHiNbHI A1A JIOAHHH Ta Pi3HHX
BUAIB AMKKNX a6o ceilicbkux TBapuH (KJaimosoro ennedanity, ckasy, *OBTOL
NpoNacHMILi).

IIpucTocyBaHH#A BipyciB 10 Napa3uTH3MY NIPOABJIAITLCA B PidHOMaHITHOCTI
cnocobiB eeKTHBHOrO 3apakeHHA Xaaais. PoarnsaHeMo maaxu nepesadi Bipy-
ciB Ha npuKaaji aanEK. Bipionn 36yAHHKiB 3aXBOpIOBAHL OPraHiB AMXAHHA




) o Tema 1. HekNiTUHHI QOpMN XnTTs
HDOTPANJSAIOTh A0 XA3AiB MOBITPAHO-KpaneJbHUM IUJAAXOM (rpHm); opraHiB
TpaBJIeHHSA — 3 I?Kel0 Ta Boj1010 (renaTHT! A); MOKPHBIB Tija — yepea cIn30Bi 060-
JIOHKH (repmec, Bicna, namijoma).

IlepeHocHHKaMH BipiOHIiB 4aCTO CAYTYHOTh Pi3Hi YJNE€HHCTOHOri, 30Kpema
KPOBOCHCHiI Komapi (»KOBTa nponacHuns, auxomaHka 3axiauoro Hiny) Ta
KJaimi (taitrosnii, abo kaimoeswuii, ennedanit). 3apaxKeHHA MOMKIIHBE TAKOMX
OpH HeJOTPHMMAHHI CAHITADHHMX HOPM MiA Yac nepeJnBaHHA Kposi abo xipyp-
riunnx onepaniit (sipycu renatuty B, imyHoaedinuty moauun). Ina neakux
BipyciB BCTAHOBJIEHA MOXKJIHMBICTH Nepeaayi NpH cTaTeBHX KOHTaKTax (repnec,
iMmyHogepiuuT Joauun, renatur C).

He 3aBxan norpanjisHHA Bipycy A0 OpraHi3amy I1PH3BOAMTHL A0 POIBHTKY
xsopobu. Lle saanexxkunTs Big uyTAHBOCTI Xa3siHA, CTAHY HOro iMYHHOI CHCTEMH,
KOHIIeHTpAIllil BipDYCHHMX YACTHHOK Ta IXHbOI namozekHocmi (31aTHOCTI cripn-
YHHATH NATOJOriYHHAN nponec).

JlocHThL 4ACTO BHHHKAIOTH COPHAT/INBI YMOBH AJ1A NOIMIMPEHHA Bipycis, 1o
NpH3BOAUTH 0 cnanaxis enifiemiit iHdeKuifHUX 3aXBOpIOBAHB (rpUIY, KOPY,
CHIy). Haranaemo: enidemiero (Big rpeu. enidemia — nomupeHa B Hapoai
xBopofa) Ha3WBAIOTH MACOBE MMOMKPEHHA B NeBHiil MicueBocTi Toro um inmoro
3aXBOPIOBAHHA.

Cnig BigMITATK, WO B nNepeniky 3HavyHux KkaracTpogiyHnx nonin, sxi cnirkanm
MOACTBO 38 BCIO WOro iCTOPIO, OAHE 3 4iNbHMX MICUb MOcigae enigemMis sipycy
rpuny 1918 poky, Tak 3BaHa icnanka. Lis enigemia 3abpana nonan 50 Mnx XUTTiB
(nopisuaiTe - y [pyriv csiToBiA BiAHi 3a 6 pokis 3aruHyno 6:m3abko 50 MnH
mogen).

Hayky, Aska BuBuac 3akoHoMipHocTi nepebiry emiaemiii, To6To gocaigxye
NpHYMHH BHMHHKHEHHA i nomupeHHA iHpeKHifHHX XBopo6 Ta 3aCTOCOBYE
oTpuMaHi 3HaHHA aAnA Goporsbu 3 HUMH, HA3NMBAIOTHL enidemionoziew (Bin
rpeu. enidemin Ta 1020¢ — HayKa). 3HAUHHUI BHECOK Y PO3BHTOK Ilici HAYKH 3po-
6uB Bigomuit ykpaincekuit yuennit JI.K. 3a6onoTumnii. 'onosHe nosoxeHHd
enigemiosiorii roBOpHTSH Npo Te, 10 enigeMiuyHKil mMpouec BUHHKAE i nigTpUMy-
€THCA TiJIBKM 38 YMOBH CNiJILHUX Aiil TAKHX NePBHHHUX YHHHHUKIB: HAABHOCTI
nxepesia 3bynHuka; aaiiicHeHHA MexaHiaMy Horo nepegayi; BHCOKOro CTyneHA
cunpuitHATINBOCTI nonyaAnii xassais ao indgexknii. ko Buayuntn xoua 6
OAMH i3 UMX YHHHHKIB, enigeMiuHnii npouec npunuHAeThcA. CamMe HA IbOMY
rPYHTYIOThCA 3acobu mnonepen:keHHs (npodinakTuku) iHdekniHMx 3a-
XBOpPIOBaHb.

Inaa anificHeRHA npodislaKTHYHKHX 3aX0AiB HeoOXiHO NMpaBMJILHO BH3HA-
yuTH (AiarHocTyBaTH) 30yAHMKA 3aXBOPIOBAHHA. Taka fiarHocTuka Jae 3aMory
apoaymitu biosrorilo Bipycy: muisxu fioro nepeaadi, 3JaTHiCTh ypajXkaTH Ti 4n
iHmi KJAITHHM Ta OprasH, a TAKOXK NPaBHJILHO 38CTOCOBYBATH 3acobu mpodi-
naxktuku. Jloknagnine po3riiAHeMO PO3BUTOK elileMiYHOro npouecy Ha JBOX
KOHKPEeTHHX NPHKJajax BipyciB, AKi 3HaYHO BiAPI3HAIOTHCA 38 CBOIMH BJIAC-
THBOCTAMH: TPUIY Ta iMyHOAehiUTY JIOAHHH.

* Bipyc rpuny, K MH B)Ke 3HAEMO, HAJIEXKHUTH 10 CKJAAAHUX BipyciB (npuza-
daitme, AKi 03HAKU IM nPpUMAMAHHI). Horo resetTnuna indopmania sakososana

IT'enaTnTH (BiA rpen. 2ena — newinka) — rpyna 3aXBOPIOBAHL, AKi NMPOABRAAIOTHECA
sananeHHAM neuinku. PoapisuaTs indekuiiini Ta TokenuHi (ynacnigox orpyenns)
reraTMTH.
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y BICbMOX O/lHOJIAHLIOTOBHUX MOJIEKY-
aax PHK (man. 32.1).

Bipyc rpuny nepeas€etncs 1osiTpa-
HO-KpanejlbHHUM LUIAXOM, YParKyloun
CJIM30Bi 000OJIOHKH BEPXHiX AHXAJIBHUX
masaxie. IlpueaHaBmiHCcL 3a JonoMo-
rol0 peluelTOPHHUX MOJIeKYJ (sHaludimo
Ix Ha maawnky 32.1) 1o KIiTHH eni-
r Teailo, Bipycua PHK nponunkae uepes

LM TOIIA3MY JI0 AApa KJITHHH. Y KJITH-
Hi BigOdyBacTbCA caMO30MpaHHA Bipyc-

\! HHX YACTHHOK, fiKe CYIPOBOAIKYETHCH

B\ \ PVHHYBAHHAM KJITHHHHMX CTPVKTYp i

- T—NA BHXOJAOM BIPIOHIB Yy MIiKKIITHHHHI
npoctip (Man. 32.2). Koan takux KJii-
THH B eniTeNliaJibHiil TKAHUHI BHABHTD-
ca Garato, CIOCTepPiraloTb CHMITOMH
iH(eKklii. HakonnyeHHs peuITOK 3pyii-
HOBAHUX KJIITHH B OpraHiaMi BUKJIHKAC Kallejb, NiABUILIEHHA TeMIepaTypH.
BipycHi yacTHHKH i vac Kalo 3i CA1MHOIO X BOPOTO NOTPANAKOTHL HA C1H30B1
obononku saopoBux nmwaeil. Tak moxke posnouaTHcs enigemis rpuny.
Haiiuacriue ue BigbyBacTbcs BoceHH Ta BIUMKY (noMmipryiame, vomy).

Yomy Maitike LIOPOKY JH0IH XBOPpiloTh Ha rpun? AJ’Ke iMyHHA cUCTeMa [10-
BHHHA Oyna 6 3abeaneunTH HecnpHITHATIAMBICTHL OPraHiaMy J0 1bOro Bipycy.
Bianosiab npocra: uiopaay, KoJH IIOYMHACTLCA CNiAEMiA, MII MAEMO CIIPABY 3
HOBMM BIpYCOM, reHeTHYHa iH(opMallis AKoro aminniacs (Biabysiacs myrtauis).
CamMe ToMy Hallua iMyHHA CHCTEMA He MOXKe H{0ro 3HelIKOAMTH.

Sk BHHMKAaOTL BipyCH-MYTaHTH 3i 3MiHEeHOI0 reHeTHYHOMK iHdopmanicio?
Hacamnepea PHK Bipycy aaaTHa aMmiHioBaTics cama 1o cobi (yHACII0OK TOMH-
JIOK NiA 4Yac nepesanucy reHeTMdHoi indopmainii). AJsie rojosHa npuuymHa B
iHImoMYy — BipycH rpuny J0anHHK 3a Oy10BOKO
Ta BJAacTHBOCTAMM noaibui o Bipyeis -
30YAHHKIB CXO0KHMX HA I'PHII 3aXBOPIOBAHBb
IHKHX nraxis i cBuHeil. IcHye rinotesa npo
Te, 0 Bipyc I'PHNY NOTPANUB A0 JIOACLKOI
nonyasanii came Bia nraxis. Lle niarsepaxye
TOI1 (haKT, 110 B 000JI0HIL] BipioHIB NTAIIHHO-
ro rpuny BHsBJIeHo 25 pi3HOBHAIB MoOBepx He-
BuX OinkiB, a y 30yaHMKa CBHHAYOro TA
JIIOACBKOro rPHIly — Jinile AesiKi 3 HuX. 3aHe-
NOKOEHICTh CBITOBOI CNiJIBHOTH MOKJMBHM

HyKneoxkancug

Maa. 32.1. Cxemamuyna 6ydosa sipycy
epuny: NA ma HA - pisni nosepxnesi
OiaKu

Man. 322, Mummesuin yurka sipycy zpuny:
1 — npuednanna gipycy do yymaueor Kaimunu;
2 — ymeopeHna endocomu (nyxupya ) 3 sipycom;
3 - saumma mem6pan i nompanasnna PHK
gipycy 8 yumonaasmy: 4 — nponuxmnenns PHK
sipycy do adpa Kaimuhu: 5 — mpancKkpunyin
i penaikayia sipycnwoi PHK: 6 - cunmes sipyc-
HUux cmpykmyprux Biakia ma s6upanns 8ipionis;
7 — «8uxid» @ipionia 3 Kaimunu




HexTHMHHT O XNTTSH

Man. 32.3. O6min diranxamu

Moaexyan PHK mim pisnumu

wmamamu aipycy zpuny: 8 vep-

8oHux i 8 moemux cMymox —

eaemenmu PHK deox pisnux
wmamia

PO3BHTKOM eMijieMil «nTallMHOrO rPUNYs cepeji JI0Ael [0B’'A3YIOTh 3 THM, 1110 B
obosioHLi BipioHIB LOro 3aXBOpPIOBAHHA 3HalzeHuil Oiyok, AKMIA paninie He
BHSABJIANH B 060JioHL Bipycis moanan — H5N1.

Ak Bipyc BabGyBac BoBHX 03HAK? YacTo B OJHY KJIITHHY NOTPanJAOTL He
OMH, a ABa 4K Gisblie piaHOBHAiIB (m1TaMiB) BipyciB, Mi’K AKHMH MOXXJIHBHH
obMiH oaHicio a6o nexkinbkoMa AinaakaMa PHK (mMaa. 32.3). ¥V Taknil cnoci6
BHHMKAIOTh HOBi BipycH 3 paHille HeBiIOMHMM BJIACTHBOCTAMH. BBakaioTs,
0 caMe B TaKHMH cnocib 3’aBuBCA Bipyc rpuny, AKHA COPHYHHMB enifeMilo
sicmankue 1918 poky (man. 32.4).

* Bipyc imynonediuvry moannu (BiJ1) npHaBoguTh A0 PO3BHTKY CMEpTE/Ib-
HO HebBe3neuHoro 3aXBOPIOBAHHA — CHHAPOMY HabyToro imyHoaediuuTty, TobTo
CHIy. (CHIJI mMo:yTb BUKIUKATH i esKi iHIIi npuynen, nos’asa”i 3 BigMo-
BOIO iIMYHHOI CHCTeMH pearyBaTH Ha 36yIHHKIB THX 4H iHIIMX 3aXBOPIOBAHB.)
BLJI 6ys Binkputuit 1983 poxy Buennmu IlacrepiBcekoro incturyty (ITapix)
JI. Moutause Ta @. Bappe-Cunyecci, 3a mo soun 2008 poky orpumann Hobenis-
CbKY MpeMilo B raay3ai MeJHIiHHI.

Bi B:ke 3HaeTe npo ocHosHi 6ionoriuni snacrusocti BIJI, Tomy poarnsueMo
enigemionoriuni npo6aemu CHIly. 3apaxennsn BLJI BiabyBaeTbca nig uac cra-

4
1889 1900 1918 1957 1968 1977
H2N2 H3N8 H1IN1 H2N2 H3N2 HIN1 H1N1
H3N2
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Maan. 32.4. Hocaidosui wumamu (esonwyin ) eipycy zpuny rwodunu
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TeBUX KOHTaKTiB i3 BIJI-ingikopauumu, y pasi nopyueHb CAaHITAPHHX TPaBHa
nepeaMBaHHA KpPoBi, iH'€KUii JiKapcbKUX npenapatiB i HAPKOTUKIB 3a gono-
MOTr0H0 IUNPHIA, AKHII Tepe] THM BHUKOPHCTOBYBaJla iH(iKoBaHa JoauHa. KpiM
TOro, Bipyc Mos¢e HAAXOANTH BiJ MaTepi A0 AMTHHM NiJ 4ac BAriTHOCTi, NOJIOTIB
abo BuroposysaHHA MoJioKoM. BlLJl He nepeaaeTbcs noBiTpAHO-KpaneabHUM
IIJIAXOM, 3 13Kel0, Yeped YKYCH KPOBOCHCHHX KOMaXx Ta KJiluiB, uepes peui Ta
MpH PYKOCTHCKAHHI.

3 MOMEHTY NPOHHKHEHHSA Bipycy B YYTJIHBY KJITHHY [MOYHMHAETHLCA NPHXO-
BaHuii nepiog BlJI-indexknii — BipyconociiictBo, aKkuii moxxe rpusat 7-10 po-
KiB i 6isnbuie. ¥V 1eit yac iH(piKoBaHa JI10/IHHA MOYYBAETHCA IiJTKOM 310POBOIO.
PaHo un nisHo nounHaeTbea caMe 3axsopioBanus — CHIJ, o TpuBae 3a3Bu-
uyaii 1-3 pokH Ta 3aBKAH 3aKiHYYEThcA cMepTO. [lo nboro yacy He 3apeecTpo-
BAaHO ;KojHOro Bunaaky oay:xaHusa BlJl-ingikosanol noanuu. Ile nos’ssano 3
M, 10 BIJI BOyaoBye cBow reneTnuny iHdopMauino v BUIIIA 41 JBOMAHITIOTO-
Boi JIHK y xpomocomy kaiTHHH, AKa (a BiAnoBigHO i1 opraHiaMm) J0Bi4HO cTae
Hociem Bipycy. OcKiJbKH Bipyc BpasKa€ KJAITMHHM iIMYHHOI CHCTeMU, 30KpeMa
T-nimdountu Ta makpogary, y pasi possutky CHIIly indikoBaHi KJIiTHHH Ma-
COBO I'MHYTb. IMYHHA cHCTeMa MNepecTae 3HELIKOAXKYBaTH 30YAHHKIB Pi3HMX
xBopob6. Tomy XxBopuii riHe He BiA Bipycy iMyHoaedinnTy, a BUACAIJOK iHILINX
iH(hek1iil, 30yAHMKIB AKMX B HOPMi Hallla iMyHHAa cCHCTeMa aKTHBHO NMPHTHiuye
(HanpuKJaja, MOJIOCUHUILL, AKY COPHUYHHAC napasuTHYHHIT rpubok). Bipyc imy-
HOZe(PIIIMTY JIOANMHI 38 OCTAHHI 25 POKiB 3HAYHO NOUIKMPHBCH cepe/l HACeIeHHA
pisHux Kpain, cepea akux i Ykpaiia, a CHIJ]l uabys xapaktrepy namdemii
(i rpeu. nandemis — Becb Hapoa) — enigemii, L0 oxoriioe GisbUIICTh KpalH Ha
HalUiil njaaHerTi.

IMaugemia CHI/ly — yHikanbHe sBHille B icTopil JwAcTBa 3a WBHAKICTIO
PO3NOBCIOAXKEHHsA, Maciurabamu ta rinbuHow Hacaiakie., Ilounnaloun 3
1981 poky, kosiu OyB 3apeecTpOBaHHIl NMepLINii BHNIAJIOK 3aXBOPIOBAHHA, BijJ
CHIly B:ke nomepno 20 MuaH awgeii, i e 04an3bko 44 MJIH YV BCBOMY CBITI
xuByTh 3 BlJl-ingekuielo. 3pocranua saxBoprosaHocTi Ha CHIJI yacto GyBae
He [IPOrHOo30BAaHHMM, OCKiJILKH LUIJAXH Nepeaadi Bipycy MiHSIOTBCA MicUfIMH.
Hanpuknan, paHime B YKpaiHi ocHoBHMM umiiaxoM nepeaadi BIJI 6ys
iF’eK1iilHMII, A OCTAHHIM 4YacoM MO4YaB MepeBAXKATH reTepoceKCcyaJIbHHI.
Axumo Ha noyaTky eninemii kinbkicts BlJI-indikoBaHHX 40N10BiKiB 3HAYHO e-
peBarkaja KijbKicTh iH(IKOBAHHMX *1HOK, TO Tellep }KiHKH CTAHOBJATh OJIH3b-
ko 50 % sapaskeHHX JII0Jeil, a N0JIOBHHA HOBMX BHNAaAKiB iHpiKyBanua BLJI y
cBiTi npunaaac Ha BikoBy rpyny 15—24 poku. [IpoTarom octaHHiX poKiB noHas
6 THCAY MOJIOAUX JI0/ei MOoAHA 3apa’KVIOThCH KM HeOe3NeuHHM Bipycom.

3a neit yac JIOACTBO HABYHJIOCHh e(DEKTHBHO NPOTHCTOATH enijieMii 3aBAAKH
BIIPOBAIKEHHIO JIIKYBAJBHHAX NpenapartiB i npodijsakTHi po3noBCOAKeHHA
Bipycy. lllnpoka nointopMoBaHicTh CycnisibeTBa Ta iIHTEHCHBHI npodisakTHy-
Hi3acobu fau aMOry JesiKiM KpaiHaM 3HH3UTH piBeHb nepeaaui BlJI-ingekuii.
Aute 3arasioM y cBiTi KinbKicTb iH(IKOBAHKX A0f€IT LIIOPiYMHO 3pocTaE.

IliacymoBywoun npobiemy noluHpeHHs BipyciB Ta emiaemiosnorii BipycHMX
3aXBOpPIOBAHb, CJiJ BiISHAYHTH NPOBIAHY POJb JIOAHHH B NOABI HOBUX i 36i1b-
ILIeHHI NATOreHHOCTI AABHO BiIOMHX BipycHuX iHdekuii. Taki YHHHHKH, AK
mMpokoMaciiTabHi TPAHCNOPTHI NepeBe3eHHS JI0/Ieil, IXHiX IPOAYKTIB xapuy-
BAHHSA TOLIO, 3a0pyJHEHHA MOBITPA, HHIIEHHSA Jicie, Mirpaunii AMKNX TBapHH
VHACJiIOK pyHHYBAHHA cepeloBUII IXHbOrO MELIKAHHA, PO3LIHPEHHA apeaJliB
(iHTpoAVKILif) CBIHCBKMX TBAPHH i KYJALTYPHHX POCJHH, TPHBAJIe BUPOLLYBAHHA



HEKIITHRHI QOPMIN Xt

HA NeBHiH TePUTOpii oanmux i THX caMUX KYJbTYp, NOPYILIEHHA MpPaBHJ Iie-
penMBaHHA KpOBi, BMNAJKOBI cTareBi KOHTAKTH, D:KHBAHHA HAPKOTHKIB,
HEKOHTPOJILOBAHHII PiCT BEIMKHUX MicT NPH3BOAATE 40 NMOLIMPeHHA iH(peKmii
cepej JIIOICBKHX NMOMYJALIl i cnafKoBHX 3MiH caMHX Bipycis.

IMamozennicmeo, enidemionozin, naw-

demin.

[ToiunpenHsa BipyciB IK BHYTPiUIHbOKJITHHHHX napaauTis y Oio-
cepi BH3HAYEHe apeasiaMH YYTJAMBHX A0 HuX opraniamin. Ilesni
BHH BipyciB 3aBKA1 MAlOThb MeBHY CYKYIHICTh (K0J10) BHALB Xa3AiB;
30KpeMa, BipycH pociiuH He iH(QIKYIOTh JIOANHY, TBAPHH | 6aKTe-
pii, Bipycu HakTepiit — Bi/iNOBiAHO POCINHH | TBAPMHI TOLLO.

B opraniamMax oaHOro BUAV MOKYThb MEILIKATH Pi3Hi BUAM Bipycis,
fAKi NapasnuTyioTh v KJIiTHHaX pi3HMX TKAHMH Ta opraHiB. Heski
BipycHi iHpeKIlil xapakTepHi TiAbKH A1A J0AMHHM abo neBHUX
BHAIB TBapHMH, pocauH, rpudiB un 6akTtepiit. IHmi Bipycn maloTh
LLINPOKeE KO0JIO Xa3A18, HANPHKJAa, CIIiJLHI AJIA JIOQUHHA Ta Pi3HUX
BHIIB ANKHX abo cBiiicbKNX TBapHH (KJiIMOBHIT eHmedanirt, ckas,
2KOBTA JIAXOMAHKA).

IIpuctocyBaHHA BipyciB 0 BHYTPIIIHLOKIITHHHOrIO NapasnTH3My
NpOABJIAKTLCH B pizHOMAaHITHOCTI cnocobiB edpeKTHBHOro 3apa-
JKeHHA Xa3faiB. Bipioan 36yaHHKIB 3aXBOpPIOBAHb OPraHiB AHXaH-
H NOTPAILISIOTL A0 XAa3AlB MOBITPAHO-KpPANENbHHM UHLJIAXOM
(rpun); TpaBleHHA — 3 i3ew Ta NUTTAM (renatuT A); NOKPHBIB
rTina — uwepes cnuszosi obonoHkn (repnec, Bicna, naninoma).
ITepeHocHMKaMII BipioHIB YACTO CAYIYIOTH Pi3Hi Y. I€HHCTOHOTI,
30KpeMa KpOBOCHCHI KoMmapi (KoBTa nponacHuuA) ta Kiaimi (kii-
u[oBHIi eHuedanit). 3apakeHHA MOMKJIHBE TAKOXK MNpPH HeJ0-
TPHMAHHI caHiTAPHUX HOPM Mia yac nepeauBaHHA KpoBi abo
xipypriunux onepauiii (rematut B, BLJI). das neakux sipycis
BCTAHOBJICHA MOXJINBICTH Nepejavi NpPpH CTATEBHX KOHTAKTAX
(repnec, BLJI, renatur C).

Hayky, AsKa BHBYA€ NPHYHHN BHHHKHEHHS i NOWIMPEeHHA iH(eK-
nifiHNX XBOpoOd Ta 3aCTOCOBYE OTPHMAaHi 3HaAHHA AnAA GopoThbH 3
HHMMH, Ha3HBaIOTh enigemiosorieso.

Bipycu saaTtHi Ao cnagkoBuX 3MiH masixoM MyTtauiit abo obminy
ainankamn PHK wmix pisanmu suaamu. Ia ixasa BaacTuBicTh
CnpHsi€e BHHHKHEHHIO HOBMX BipYCHHX YACTHHOK Ta iHpeKniiaux
3aXBOPIOBaHb, HANPHKJAAA Bipycy iMmyHoaedinuTy aoannu (BLII),
AKHI CIPHYHAHIOE cMepTeabHY XBopoby — cuHApOM HabyToro imy-
Hoaediuuty (CHIIO).

\\\\\\,,\

Koportko
npo
ronoBHe

1. Siki B1 3HaETe Wnsaxm nepenavi 36yaHVKIB BIpyCHUX iHGeKUiR nioanHn,
TBapuH i pocnuH y nphpoli? 2. §Iki Bn 3Haere cnocobu 3anobiraHHs

BipycHum ingexuiam? 3. LLjo Take enigemivHnii npouec? 4. 5iki ocHOBHI

XapaxTepucTuku sipycie rpuny ta BIN?

Momipryere: Yomy naitbiavwe BIT-ingikosanux nwodeit peccmpyoms y Gidnux kpainax?
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> 33 HPOOLTAKTHRA TA JIIKYBAHHA
e BIPYCHHX IH®EKRIIIH

{ ‘1 ) Mpuragante: w0 cmanoeums cobow iMyrHa cucmema arwdunu? Jxi sudu imynimemy

e
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/
eax sidoni? Lo make saxyuna ma 3 AKOX Memow ii 3acMocosywOmMs?

IITo maxe aizoyum, inmepgepon, maxpogazu?

* MNpodinakTuka sBipycHmx indexuin. Bipycri indeknii saBaaoTs BeaHn-
ye3dHol INKOAH 3A0pPOB'I0 JIOAHMHM # 3BaYHHX 30HTKiB TBApMHHHNTBY, poC-
JIMHHHITBY Ta Mikpobiosoriunii npomucropocti. Tomy Bipycosorn mykamoTs
MOXKJIHBOCTi 3anobiraHHs po3BHTKY BipycHHX iHdekniil Ta edpeKkTnBHI 3acobn
JiKyBaHHA ypajskeHHX opraHiaMiB. OcKinbKHM BipycH € BHYTPIIIHBOKJITHH-
HMMHM [APA3HTAMHM, TO JikiB, Aki 6 6yam AieBMMH NpOTH HHUX 1 BOAHOYAC
GeaneuyHMMHM AJIA BCiX KJNiTHH opraHiaMiBs XaaniB, MOKH w10 He 3HalifeHo. OTxe,
HA CBOTOIHi M'OJIOBHUM HANIPAMOM AHTHBipYCHOI cTparerii € 3anobirasusa (npo-
dinaktnka) Bipycaux indexniit. Yei sacobu npodiaKTHKH MOXKHA DOAINMHTH
HA TPH OCHOBHi Karteropii:

e 3aX0AH, CIPAMOBAHI Ha JIiKBigauilo axepen nomnpeHHs 3byaHuKa (Ha-
NpHKJajJ, i30aA1iA XBOPHX);

® 3aX0/[M, CIPAMOBAaHI Ha nepepHBaHHA MexaHiamy nepenaui a6yaHuKa Bix
indikoBanuX 0coOMH 0 3AOPOBHX: 3aCTOCYBAHHA pecnipatopis, 3acobis ririe-
HH, TIPenaparis, 1110 3HUIYIOTh KPOBOCMCHMX KOMAaX — INepeHOCHHKIB Bipycis
TOLO;

® 3aXoAH, CONPAMOBAHI HA CTBOpeHHA cnenndiuHol HecnpHHHATAHBOCTI
HacesleHHA (iMyHisanin) — agificHeHHA npodijlaKTHYHOrO enaeHHA.

Bu B>xe 3Ha€Te, Mo nicaa BiakpuTTa E. [>KeHHepoM BAKLHMHH IIPOTH Bipycy
Bicnu ta gocaigkens JI. Ilactepa cTaso MOXJIMBHM MACOBe LIENJIEHHA HA-
cenents. e cnpusano piskoMy 3HH)KeHHIO 3aXBOPIOBAHOCTI Ha NMeBHi BipycHi
ingexuii. Tak, y 1981 p. BececpiTua opranisanisa oxopoun agopos'sa (BOO3) oro-
JIOCHJIA, IO 3aBAAKH MACOBHM IIENJIeHHAM Ta iHIINM 3acobam npoditaKTHKH
Bipyc Bicnn B Giocdepi aEMK, a na xBopoba nepecrajia iCHYBaTH AK 3arposa
JIOACTRY.

* MexaMHiamm CTBOPEHHS CTIMKOCTI 00 BipycHuX iHdekuin. AKkmo srecTn B
opraHiaM BaknuEY — nocaabieny a6o HeaKTHBHY KYJILTYDPY OEeBHOIO Bipycy, To
iMyHHa CHCTeMa AKTHBYEThCA i cTA€ roToBoiO Jo Goporsbn 3 BHCOKOMATOreH-
HHMM miTaMoM nboro 36yaanka. Tenep icHyOTh BAKIIMEHK OpoTH GiabmocTi Bigo-
MHX BHCOKONATOMeHHHUX Bipycis.

3'acyeMo JoKjaaAHille npouecH, AKi BigbyBaoThea NpH BHpobsieHH] iMyHi-
TeTy y pa3i BBeieHHA B KPOB JIIOAHHH BAKIIHHH, HA NIPHKIaji Bipycy BicnH Ko-
pis. Konu Bipyc 3'aBnseTbea B opraHiaMi, Aeaki Buau 6i1nX KPOB'AHUX KAITHH
(nimdounTtis) posnissalors fioro nosepxHeBi 6iJIKH AK HeBJAACTHBI JoanHI
(uyxkopiaui), Tobro anmuczenu. ¥V ianosiae ocobansi B-nimbounti Bupobas-
10Th cneundiuki 6inkn — aumumiaa, abo imynornobyninu, aiki HeitTpanisyots
(pobasATL HEAKTHBHHMMH) AHTHIeHH. AHTHTINIA, Y CBOIO Uepry, BBOAATL Y Ail0
MeXaHi3MH TaK 3BaHOl iMynHoi nam’ami. Bona NnpoaBAAETLCA B TOMY, IO NIPH
NOBTOPHOMY NOTPAINJIAHHI B OPraHiaM NeBHOro AHTHIeHY IIBHAKO YTBOPIOETh-
CA BeJIMKA KiJIBKICTh AHTHTIN, AKI IPHNHHAIOTH PO3BMTOK 3aXBOPIOBAHHA.

BcranosneHo, o cMepreibHo HebeaneuHuii Bipyc Bicnm moauHM ayxe
noxibuuit fo Bipycy BicnH Kopis, 30KpeMa iXHi moBepxHeBi 6iTKH NMPpaKTHYHO
onHaKOBi. BBeJeHHs Bipycy BicnH KopiB y ckJajli BAKIIMHH B OPraHi3aM Joan-



HH 3YMOBJIIOE YTBOPEHHS AHTHTIN,
fAKi edeKTHBHI i nporn JawAcCbLKOL
Bicnu. llumM camMum 3aBAAKH iMyw-
Hill nam’'ami moauHa ybeaneueHa Bix
3aXBOPIOBAHHA Ha Bicny. Bcei cyuachi
AHTHBIPYCHI BaAKIMHK 1il10Th came 3a
TAKHM NPHHUKUIOM: B OPraHiam BBO-
aAaTh nocnabnenuit Bipyc abo Bipyc-
Huit 6in0K, v Bianosiak Ha axuil Bupo-
O/AIOTBECA AHTHTINIA | PO3BHBAETLCH
iMynna nam’ate. OTike, BaKIHMHALIA
pPoOHTHL Oprasiam CTiHKHM 10 AaHOro Maa. 33.1. ¥Ynacaidok noaiomieaimy
Bipycy Ha Garato pokiB abo Ha Bce ‘1woduna cmae insanidom
HKHUTTAH.

Came 3aBAAKH iMyHi3awil JI0ACTBO IPaKTHYHO N036yJ10CH 11e OgHiel cTpam-
HOI Heayru — BipycHoro noniomienity. Ille 10 cepearau MHHYJIOrO cCTOPiYYSA 1A
XBopoba BBayKajacs 0/lHi€l0 3 HalHeOeane4yHiMINX, OCKiNBKHM BipioHH pmoTtpa-
IVIAJH 00 JIOAMHH uepe3 KHIIKOBHI TPaKT, a B NOJAJLUIOMY — Bpaj)kaju
HelipoHH. Y JIIOAMHHN PO3BHBABCH NapajiTHYHHI noniomienit yHacnigox 61o-
KYBAHHA HEPBOBHX iMIyJbCIB 0 PYXOBHX CKeJeTHMX M'adie (man. 33.1). Hx
BHJIHO 3 MaNIOHKAa 33.2, 3acToCcYBaHHSA BAKIMHAII] NPOTArOM TPHALATH POKiB
NMpaKTHYHO 3BeJI0 npobaeMy noJsioMienity HaHirens. Ha choroani cteopeni ta
3aCTOCOBYIOThCA e)eKTHBHI BAKIIMHH A0 BipyciB 3koBTOI mponacHuIi, cKaay,
KJimoBoro ednedanity, kopy ta 6araTbox iHmunMx. BakuuHa npotH Bipycy re-
natuty B BogHouac 3anobirae AeAKHM PAKOBHM 3aXBOPIOBAHHAM, OCKIJNBKM
caMe l1eil Bipyc npH3BOAHTH A0 PO3BUTKY 3JI0AKICHOI NYXJIHHH NeuiHKH.

Yueni Ta nikapi, anaoun 6iosoriuHi BaacTHBOCTI Bipycy rpuny, eeKTHBHO
38CTOCOBYIOTH NpodiNak THUYHI 3aXoai AJA 3aMobiraHHA PO3MOBCIOJMKEHHIO iH-
cdexnii. Ile, sokpema: izonauia XxBopux (NOCTINIBHUI pPesKHUM NpH KJAIHIYHHX
oposBax rpuno3Hol iHdwekuii), yHHKaHHA BeJHKOro CKYN4YeHHA Jioaeii, 3a-
CTOCYBAHHSA MApPJIEBHX I10B'A30K A 3HHMIKEHHA PM3HKY nepenaui BipioHis 3
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Maan. 33.2. I'paghix vacmomu 3axdopweatv Ha noaiomieaim sa ocmanni decamupivyn
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¢ Posain ill

KpanejbKaMH CJH3Yy Ta CJHHH. YHACJAi0K BHCOKOI MiHJIHBOCTi Bipycy rpuny
AOCi He BAAJIOCA CTBOPMTH HAAIHHOI BAKIMHM NPOTH ioro pi3HOBMAIB, X0ua
YacTo NPOBAAATH iIMyHi3alilo HaceJeHHA 0 O4iKyBaHOro mTAMY.

Oasak Ha npukJaafi Bipycy iMmyHoaedinaTy JIOAHHE MHA MOYKeMO [IepeKoHa-
THCH, 110 npodistakTHYHI 3axoaHn, AieBi npoTH Bipycy rpuny, He MOXKYTh 6yTH
3acrocoBaHi npu poasutKy enigemii BIJI/CHIly. Ha Biaminy Bia Bipycis nosio-
MieJqirty, BirpaHKH abo xKopy, mieBol BaKIMHH TPOTH Bipycy imyHOAediuuTty
JIOAMHHU NOKH 110 He icHye. Ile nop’a3aHo 3 Be1H4Ye3HOK KiAbKicTIO 3aMiH, AKi
BigbysaloTscn y cnaaxkosomy marepiani BIJI. Toxk, abu ybGeaneuntn cebe Bif
indikypanna BIJI, cxig BecTH 3a0poBHH cnocib XHTTA. A e HacaMmnepen —
YTPMMaHHA Bij 6e3/1aIHMX CTATEBHX KOHTAKTIB TA HADKOTHKIB, OCKiNIbKH came
TAKNMH IIJIAXaMH Bipyc CLOTO/IHI NOMIHPIOETLCH cepel MOJIOA].

OrxKe, iMmyHiTeT pO3BHBAETHCA TOAI, KOJIHM OpraHiam BuAy»kas Bij indexmii-
HOro 3aXBOPIOBAHHA 860 ssku10 6yB IUTYYHO BBeleHHIT aHTHUreH — BaKIuHA. Ta-
Kuil iMyHiTer aictaB HA3BY cneyugivnozo (ab6o nabyroro). IMyniter moxke 6yTi
i Hecneyugivnum (BpoakenuM, abo npupogaum). Bin rpynryersca Ha noea-
HaHHi aii rymopansHux (nisonumM, iHTepdepoH Ta iH.) i KAiTHHEMX (TiMmdonu-
TH, Makpodaru Touo) unHuaukis. Hecieuundiuauii imynirer nonomarae 6opo-
THCA 3 OyAb-AKHUM BipycoM, He3aJIexKHO Bij Horo BMA0BOI HaJIedKHOCTI (3BiacH i
Ha3pa). 3a3BHvail /1A 3aXBOPIOBAHD 3 KOPOTKHM [IPHXOBAHHUM (JIATEHTHHM) Ie-
piosoM, M yac AKOro CHMIITOMH Ile He NpPOABJIAIOTbLCA, Hecnenugiunnit imy-
HiTeT cayrye roloeHaM 6ap’epoM Ans PO3BATKY XBOpolH.

Jns crBopeHHA coenHdivyHOro iMyHiTeTy 3aCTOCOBYIOTh BAKIIHHH JAEKiJb-
KOX THHiB. JKusumu Ha3MBAIOTh BAKIHWHH, IO MiCTATH snocaabiedis BipycHi
YACTHHKH, AKi 3AaTHI NPOHMKATH A0 KJiTHH OpraHiaMy, ajle BTpaTHUJ4 NATO-
reHHicts (Man. 33.3). Youmumu, abo iBAKTHBOBAHMMH, HA3WBAIOTh BAKIIUHH, ¥
CKJ1aZli AKHX € BipycH, o6pobJieHi TOKCHYHHMM pedOBMHAMM (HAnpuKaan, ¢op-
maJiiHoM) a60 peHTreHiBCLKHM BHNPOMiHIOBAHHAM; HYKJIeIHOBA KHCJIOTA Ta-
KHX BipyciB cTa€ HeafaTHOIO o peaJisanii resernaHoi ingopmanii. o cknaay
cy600uHUYHUX BAKIIHH BXOAATH He I1iji BipycHi 4aCTHHKH, a TiIbKH OKpeMi Bi-
pycHi 6inku. OTxe, CNiJILHAM )18 BCiX BAKIMH € HafABHicTH BipycHoro Ginka,
KM PO3NI3HAETHCA IMYHHOIO CHCTEMOIO Xa3AiHA AK AHTHIEH, CTHMYIOIYH
BHUpoOJIeHHA BiANOBiAHMX AHTHTLN.

Jo BakuuH MaibyTHLOrO0, AKi HMHI TiNBEKH PO3po0/AI0TE, HAJIEIKATL CUHMe-
muyHi 6akyunu (AHTHMeHH AJIA HAX CHHTe3y10Th XiMiuanM masaxom) ta JHK-
eaxyunu. Y pasi IJHK-akuuH B opraHiaM BBOAATHL NeHeTHYHY iHdopMaliio
[po aHTHUIeH Yy BUrNAAL Ainaaku asonanmorosol JHK; ynacaiaok nsoro antTu-
reH CHHTe3Y€EThCA B KJiTHHAX JIIOAHUHH.

Maa. 33.3. Cxema ompumaHHs
musoi saxyunu: 1 — namozennuls
8ipyc; 2 — pad nosmophux wmyv-
Hux 3apamenb maenu; 3 — om-
PUMAGHHR Kyabmypu KAaimuk;
4 — KoumpoavHe 3apaxcenHa Mas-
nu 0aa nepesipku axmuenocmi
aipycy; 5 — eudirenns i ovuujeHHA
8ipycy: 6 — cmeopenns npenapamy




Jo ckyaay BaKIMH TAKOX¥ BXOAATH KOHCepBaHTH (peuoBHHH, AKi 3abeamne-
4YyIOTh TpHBaJe 30epiraHHA BAKIMHMA), nigcuaoBavi iMmyrHoOl Bignoeiai opra-
Hiamy, 6ydepHuit posunH. ¥ Hamii kpaiHi npoBaaaTh 060B’A3KOBI BAKIIHHALLIT
AiTell npoTH aeAkHX BipycHMX 3axsopioBaHb (renatuty B, noniomieniry,
BiTpAHKH, KOpy, napoTuTy). YacTo BaKIHHYIOTH He BCe HACEJIeHHS, A JIKIIe TY
YACTHHY, AJH AKOI pH3HK 3apa’keHHA HaiBumuii. Hanpukaaa, nporn kaimo-
Boro (trafiroBoro) eHnedasiTy BaKIMHYIOTh JioAei, AKHM noTpi6Ho npamosaTi
B Taiisi (reosiorn, Mmucansni rouo). IIporn xoBTOI NponacHUIli BAKIUHYIOTH
TYPHCTiB, AKi NIPAMYIOTb A0 AeAKHAX KpaiH A¢pukn uu JlaTHHCbKOI AMEpHKH.
Ort:xe, 3anam’amaiime: NpoTH AeAKHX 30yAHHUKIB BipycHHX xBopol BaKnuHA-
nis o6op’A3KoBa, And 6inbmIocTi — TiNBKHK y pa3i pU3uKy 3apakeHHA.

* [IpoTmeipycHi nikn. ko iMyHHA cHcTeMa opraHiaMy He 37aTHA NPOTH-
CTOATH BipycHiil iHdeknii, poanoureTsca 3axpopioBaHHA. Mail:ke Bci 3axBo-
proBaHHA 6aKTepianbHOro i rpuGKOBOro NOXoAKeHHA BUJIIKOBYIOTH 3a JOIIOMO-
row crnenudivnx Jjikie (aHTHb6ioTHKIB i dyHrinmais). Ase Ha 30yaHHKIB
BipycEMx iHndeknii noi sikapcbKi npenapaTH BIINBAIOTh HEJOCTATHLO e(heKTHB-
Ho. JInsa Goporbbu 3 BipycHHMH iH(deKNiAMH BHKOPHCTOBYIOTh 460 nNprpoaHi
cnonyku (3okpema, inTepdepon), abo 6anabKi 3a Ai€lo A0 NPUPOAHUX CHHTE30-
BaHi npenaparu. Iatepdepon npurHiuye poamHoxkeHHs GinbluocTi BipyciB y
KJiTHHAX OpraHiaMy-xassina. 3aBAaHHA CTBOPEHHA AHTHBIPYCHHX JNiKiB Ayxke
BajkKe, aJ1>ke BOHM I0OBMHHI NpUrHivysatn 3byaunka indekuii, npore He Bnu-
BATH HA CTPYKTYPY Ta oOMiH peuoBHH KaiTnHH. HuHi poapobaeno i1 epekTHBHO
BHKOPHCTOBYIOTh YHMAJIO NPEnaparis, AKi BIJIMBAIOTH Ha Pi3Hi eTann »kxuTTE-
aisnsHocTi BipyciB. O3naiioMTecs 3 OCHOBEHMMHM MilmeHAMHM il HafinommupeHi-
LIMX AHTUBIPYCHNX npenapartis (He AJs 3anaM’sToByBaHHA) (Mman. 33.4).

OcHosHl eTanu pennixauji sipycy rpuny Antusipycui npenapaty  ——
v
AKTMBALIA reMarnioTUHIHY - Inribitopu nporeas -

v

MpukpinneHHA remarnOTUHIHY A0 cne-
UMPIHHMUX KNITUHHUX peuenTopis

v

MPOHUKHEHHSA Y KNITUHY WNAXOM eHao-
UMTO3y Ta 3NUTTA BIPYCHOI i Nnaama- <«—— [loxiaHi XiHOHY Ta rifPOXiHOHY <—
TUYHOT MembpaHu

«Po3nsaradHa» BipYCHOro Hykneokancu-
Ay Ta TpaHcnopr eipycHoi PHK ao saapa

v

Pennikauis PHK Bipycy T1a cuHres
BipycHoi iPHK
v

Tpaxcnauia. 36upaHHAa Ta BWXig Bi-
pioHiB

<«—— AHanoru cianoBoi KKCNOTU <«

<«—— AMaHTagMH i pemMaHTaguH <—

4-3amiueHi-2, 4-aiokcoby-
<«—— TaHOoBI NoxigHi, pubGasipuH, <—
oniroHykneoTuamn

-— 3anamisip .—)

Maan. 33. 4. Ocroeni miweni @if anmusipycrhux npenapamis Ha npuxaadi sipycy zpuny

Tema 1. HexnitmHHi Gopmm xnTrs  Beain
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Maa. 33. 5. Modeab akmuehozo yen-
mpy pepmenmy (npomeasu) BIJI ma
it inzibimopa: wep8ori ma cuni Ainii —
08i cybodunuyi npomeasu, Gina mone-
Kyaa — in2iGimop, npuednawnuir do
aKmueKn0zo yenmpy npomeasu

Bajx/1MBUM KPOKOM JI0 CTBOPeHHs e()eKTHMBHMX AHTHBIpYCHHX JiKiB cTas
XiMiyHMII CHHTE3 TAK 3BAHMX NPUTHiuyBauis (inzi6imopia) BipycHux ¢epmen-
riB. Taki npenapaTi 34aTHi 3B'M3yBATHCA BHKJIIOUHO 3 AKTHBHHM [E€HTPOM
Ginka-(hepMeHTY Bipycy Ta NMpUrHiuysaTH iforo aKTHBHiCTB. 3acToCyBaHHSA
NpUrHivysaua (pepMeHTy, AKHIl 3abeaneuye cuHTe3 OinkiB Bipycy imyHoaedi-
LHUTY JIOAHHH, JaJI0 3MOTY IPOAOBKHTH }KHTTA XBOPHM Ha Gararo pokiB (Tomy
TaKi HOBiTHI Jliku AicTanu Ha3By BHCOKoe(heKTHBHOI AHTHPeTPOBipyCcHOi Tepa-
nii - BAPT).

PoaBuTOK cyuacHOI HAYKH, TOEJHAHHA JOCATHEHb CHHTeTHYHOI XiMil, Bipy-
coJiorii Ta GiocindopMaTHKH AaIOTh 3MOrY CIOAIBATHCA HA CTBOPEHHSA BHCOKO-
edbeKTHBHHMX aHTHBipycHHX npenapartiB (rakux sk iHriéirop nporeasun BILJI)
yKe Haitbnnikuum yacom (mau. 33.5).

Cneyugivnud ma necneyuivnuil imyni-
mem, in2ibimop.

I'onoBuuM HanpaMom GopoTbOM 3 MNOMIMPEHHAM BipYCHHX 3aXBO-
poBaHb € npodinaktuka iHQekniit. BunalineHHs aHTHBiIpyCHHX
BAKIMH CTBOPHJIO YMOBH JAJA MACOBHX 3anobi>KHUX wielIeHb Hace-
aenHd. lle cnpuano piskoMy 3HHKeHHIO 3aXBOPIOBAHOCTI HA NeBHI
BipycHi indexnii. ’

Kosn Bipyc 3’aBaseTbcA B opraHiami, iMyHHa cHcreMa po3amisHae
noBepxHeBi 0iJIKH ioro BipioHIB 8K uyKopiaHi (aHTHreHN). ¥ Bigmo-
BiAb KniTMHKH BHpoGaAsloTs aHTHTiNA (6iaKKM iMyHOrmOOYniHH), AKi
HeHTPAaNi3yloTh AHTHreHH. AHTHUTLNIA, YV CBOIO Yepry, BBOAATh Yy Ail0
MeXaHi3MH TaK 3BaHOI iMyHHOI nam’aTri. BoHa npoaBaseTsea B TOMy,
Ii0 NpH MNOBTOPHOMY MOTPANIAHHI B OPraHiaM neBHOro aHTHIEHY
UWIBMAKO YTBOPIOEThHCA BEJIMKA KiJbKiCTh AHTHUTIJI, AKI NPUIIMHAIOTH
PO3BHTOK 3aXBOPIOBAHHA.

ImyHiTer, aB0 HecnpHIHATAMBICTE OPraHiaMy A0 3aXBOPIOBAHHSA,
6yBae HaOyT™uM i BpojxennM. [Ipn Habytomy (cnemndiunomy) imymi-
Teri BiAMOBiAHI aHTHTINIA BMHMKAIOTH YHACNIJIOK OEepeHeceHoro
3axXBOpIOBaHHA (mpupoaHmit imyHiter) abo BakumHauii (mrrTyuHnii
iMyHiTter).

Hecneuudiunnii (Bpoaxkennit, abo npupoanuii) iMmyHiter rpyHry-
€TbCA HA NPHTHiYyBaHHI KHATTediAnbHOCTI pidaHMX BHAIB BipyciB
BJACTHBHMH OpraHiamy xasdiHa ryMmopajbHUMH (nisonum, iH-
Tepdepor Touo) i kaiTnHENME (nimdonuTti, makpodarun Ta iH.)
thakTopaMu.
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Tema 1. HexmturHHI QODMN XUTTH
Al

1. ¥ vomy nonsarae npoginaxtuka sipycHux ingexuin? 2. Sika pone pak-
umHauii y 6o0potsbi 3 BipycHUMY iHpexuiamn? 3. 5IKi aHTWBIpYCHI BaKun-
HHM BaMm BIQOMI? 4. 3a paxyHOK 4Oro BipyCcHW 38aTHI YHUKETH 3aXWCHUX
MexaHi3MmiB opraHiamy-xa3nina? 5. fki suan iMyHiTeTy cnpsmosaHi
npoTu BipycHux ingexyin? 6. LLlo sBam B{QOMO NPO aHTHUBIPYCHI Nikn?

Mowmipxywre: wo cniavkozo ma eidminmozo y sipyciux ma 6axkmepiaabrux ingexyiax?

§ 34 e BIPOIJIM I IIPIOHH

k;\ Mpurananre: ax eidbysaembca nepedava i peaxizayia zenemuunoi ingopmayii y
= sipycie?

Bu pisHanuca npo ocobarBocTi 6yA0BH KHUTTEAIANBHOCTI BipyciB, a TakoX
npo ixHo BiagMiHHicTh Big KaiTnuERX dopm xurTa. OHAK 10 HEKJIITHHHUX
¢opM KUTTA HaJexKaTh Bipoiau i npionn, nobyaosaRi e npocrime, HiX Bipy-
cu. I1i isdpexkuiini yacTiHKN 3aaTHI 0 camoBiaTBOopenHs. Illo & BiapisHsae Bi-
poiau i npiony Bix 3BMuaiiHuX Bipycis?

* Bipoiawn Biakpus 1971 poky Teomop Jlinep, akuit BHBuYAB iH(pexuiine

3aXBOPIOBAHHSA KapronJji, Bigome miax HasBo <BepereHONOAi6GHicTE Gynnbe
(man. 34.1). Ha npepenuknit nogue aocnigamka mijg wac Gioximiunoro aranisy
oudmeHoro 36yAHHKa He BHABHJH YKOZHHX 03HAK Giska. 3'Acysasocs, o
indexkniio cnpuunHsaaa onHonarniorosa mosexkyna PHK. Iloganasmi peranbhi
AOCAIAKEHHA AAJH 3MOI'Yy BCTAHOBHTH, IO BOHA Ma€ (opMy 3aMKHEHOro JaH-
wiora i ckaagaeTsea Besoro 3 375 nykneorunis (Man. 34.2). Ila PHK ne koaye

Maa. 34.1. Cumnmonu ingexyit, cnpuxuheni eipoidom sepemenonodibnocmi 6yavs
kapmonai: 1 — na 6yavbax; 2 — Ha nad3emuiii yacmuni pocaun

0 N OO0
2

Maa. 34.2. Cxema 6ydoeu moaexyau 6ipoidy: 1 — komnaemenmapni dirnnru
odnoaanyozosoi PHK; 2 — nexomnaemenmapHi diasnxu odnoaanywzosoi PHK
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sKoaHoro GisIKa, OCKiIBKH CAMOBiATBOPIOETHCA B KJITHHI xa3saina. Orxke, 3a-
nam'mi'ne{_'a_ipo'i&u - ingpexyiuni vacmunku, WO cMAKO0BAAMb COOOI0 HUIbKO-
MONEeKYAAPHI 00HoAaHYl0208i moaexyru PHK, axi ne kodywomb 8rachux 61'.1::;;‘
Hapaai Bigomo Bike 6araTo pisHuX 3aX BOPIOBAHb DOCJIMH (EK30KOPTic LHTPY-
COBHMX, «KAJAHI-KAJAHT» KOKOCOBHX NAJbM, COHAYHOrO ONiKy ABOKAJ0 Ta iH.).
Ilikaso, 110 BipoiAn 3HANAEHO BUKJIIOYHO YV DOCIMH: V IIOAHWHH, TBAPHH i GaKTe-
piii moaibHnx 30yAHMKIB He BHABJAeHO. Bipoian nepenaloTsca Bifi pOCJIHHE [0
POCJIMHH IIiJ Yyac MexaHiuHOro ymwkomxkenHsa. B indikosaHiit KaiTHHI usa gac-
THHKA OOTpanjse Ao sapa abo xJopomsiacta, Ae BMKOPHCTOBYE KJAITHHHMIA
tdepmenT PHK-noniMepasay ans BiATBOpeHHA BJAACHMX MoJieKya. CHMITOMM 3a-
XBOpPIOBAHHA BHHHKAKIOTH YHACJIIIOK AaKTHBHOrO BiATBOpeHHA Mosekyn PHEK
Bipoiny, mo cnprunHsAE naronoriunumii! npouec B ingikopani KiiTHHI.

pioun (Big aHri. proteinaceous infectious particle — indekuiitni 6i1xoBi
YaCTHHKH) — Gi1KOBI YACTHHKH, 3ATHI COPHYMHATH 3aXBOPIOBAHHA HEPBOBO1
CHCTeMH JIIOAHHH i -rnapng_.] IIpionosi (abo nosinbHi) indeknii xapakrepuay-
IOTHCA NOBiJILHHAM, aJle HEYXHJIbHHM PO3BHTKOM CHMIITOMIB T 3aBepLIYIOTHCH
aarunbennio xasaina.

IopinbHi indeknifini 3axBoploBaHHA TBapHH Bigomi moacTsy noHa 300 po-
KiB; Ie, HAIIPHKJIAJ, 3aXBOPIOBAHHA OBellb Niji HA3BOW ¢cKpeitnis. Binkpurra
noBisIbHHUX iHdeKniit y moanan nos’asaxe 3 im'am Kapartona laiigyyeka, akuit
y 60-x pokax XX cT. focaiaKyBaB MicueBy XBopoOy ¢Kypy» Yy NpeJACTABHHKIB
niemeHi Pope B Hosi#i I'einel (¢exypy» B mepexnaji 3 micieBoro gianektry —
«CMepTs, 110 cMieTbesr). Lsa xBopoba Mae ny»xe TpuBaanii JaTeHTHHIT nepiog —
Bi KinbKox micauis o pecartkis pokis. K. Taiigyuex nosis, 1o 30yaHuk miei
indexniitnoi xBopobu nepesaeTLCA NpPH PUTYaNILHOMY KaHiGaniami?, 3oxkpema
noifaHHi MO3Ky 3aru6ol JIoAHHK. Y XBOPHX JIIOAei Ta OBellb BHABHJN 0c006-
auBui 6is0K, AKKI AicTaB Ha3By «npioHs. BuaBuiOCA, 1110 3aXBOPIOBAHHA BH-
HHKAIOTH IIPH NOTPANJIAHHI B opraHiaM nesoro idgekuiitHoro 6inka.

IIpionn B opraniami MOXKYTb 3’ABJAATHCH YHACJIA0K iHQIKYBAHHA UM ycnaa-
KyBaHHA abo caMOYMHHO yTBOploBaTHCA 0e3 BNAHMBY OyAb-AKHX YHHHHKIB.
B opraniami niogMHR Ta_TBapHH 31-11:,11911:11‘1 61u3bKuil 10 npioHHOro 6iJoK,

sakonosarun v MHK. Takum unaOM npion — ye ocobauea ¢Hopma npupodHozo

GiaxalHa manonky 34.3 nokasaHo, K yTBOPIOEThLCA NpioHoBHil Oinok. IIpn

B

e ———

Man. 34.3. 1. ITepemeopenHA HOPMAALHO20 KAIMUKHOZ20 Giaka (ceéimauii korip ) na npio-
Ho8uil 6inok ( memHull koaip) 3 ymeopennam ocobausux numok (Qidpua ). 2. Qibpuau

Martonoriunuit (Big rpei. namoc — 6ink, CTPasKAaHHA TA 1020C — HAYKA, BUEHHSA) —
xBopobiuBnii, HeHOpMATLHMI.
?Kani6aniam — noinanus moabMu iHmUX Jogeil.




Tema 1. HexnitmHHI hopmMm XNTTA

Maan. 34.4. O0un 3 aanyroxkie nepedavi 36ydnuxa xeopobu Kpeimygpervdma—Hroba:
1 — 3 iweio do Kopoeu; 2 — 8id meapunu do meapunu npu noidaHHi exckpemenmia;
3 — 3imew do 100unu; 4 — YpaxeHHA NiBKYAb 20108H020 MO3KY

NoTpannAHHI B iHY KJAITHHY NpPiOH IepeTBOPIOE HOPMaJbHHI noxibumit a0
cebe Gisok Ha iHdekuiitny dopmy. llikapo, o Opy HBOMY aAMiHOKHCJIOTHA
MNOCJiOBHICTh KJITHHHOIMO BifIKa 3aJIMIIAECTHCA NONEePeAHbo0, a 3MiHIETHCS
JuIIe Horo TpeTHHHA cTpyKTypAa. [IpionHa dopma bika MoKe HAKOINYYBATHCH
B KJITHHI y BHr/IsAi KprAcTasiB Ta HUTOK — (hibpui, AKi i CIPHYHHAIOTE NATO-
aoriuni aminn. Hacamnepen ue BigbyBaeTbecs y HelipOHAX IOJIOBHOrO MO3KY —
TAK PO3BHBAETLCA r'yOKkonoioHa eHnedastonaris.

Ha croroanimHiit 1ens y pisENX BHAIB ccaBLiB 3HAHAeHO auIIe oauH 6inok,
110 MAa€ NpioHOBI BaacTBOCTI. ¥ JIOAMHN NPIOHH BUKJIHKAIOTDL PAJl NOBINIBHUX
ingexuiit, acame: Kypy, xsopoby Kpeitradenbara—Hkobda, cunapom lepermana—
HITpaycnepa roio. ¥ TBapuH OIACaHi cCKpe#ini oBens i Ki3, ry6konoaibua enne-
(danonaria' (ckaa Kopis) Ta 3aXBOPIOBAHHS 'OJIOBHOIO MO3KYy Kypeil, Kiluok,
OJIeHiB Ta iH.

Ona moanuu HaliHebeaneyHow BBaxawTh XxBopoby Kpeitrudenbara-
Akoba, nHa npuxkaagi AKoi MOKHA NPOCJAIAKYBATH MOMJIMBOCTI nepegaui
npionHol iHdekii. IcHye kinbka BapiaHTiB Hiel xBopobn. PoanHunii Bapiaut
3yMOBJIIOIOThE 3MiHHM Yy reHi, sKHif Kogye npupoaHuii 6iJ0K; ToMy npioH ne-
peaacThbCA CNaJAKOBO — 3BiJICH i Ha3Ba. 3a a'rporenuoi2 (hopMH 3aXBOPIOBAHHSA
inpikysanHa BiaGyBaeThcA npu nepecajni nanieHtTy tkaHuH abo opranis
indikosanoi moauuun. CoopaauuHa (Bijg rpeu. cnopadukoc — po3cisHuii, okpe-
Muif) ¢popma 3yMOBJIEHA CIIOHTAHHHMH [€peTBOPeHHAMH HopMmaJbHOro 0inka
Ha npionosuii. llle ogun BapiaHT XBOPOOKH XapaKTepHU3yETLCH THM, IO JIOAH-
Ha iH(piKkyeThbcA, NOial04YM MO3OK 3apa’kKeHHX NpioHaMu Kopis (maJ. 34.4).

IIpioHoBi 6inKH BIAKPHTO TAKOMXK Y APiMKAKIB.

Bipoidu, npionu.

!Ennedanonarin (sig rpeu. enyegparoc — Mo3ox Ta namoc — 6iab, CTpaXKAAKHS) —
3arajbHA HA3BA 3aXBOPIOBAHB M'OJIOBHOTO MO3KY.

2ftporenis (Bix rpen. ampoc — nikap Ta 2eHeo — NOPOAMKeRMiL; TOM, IO BUHMK) -
3AXBOPIOBAHHSA, CIPHYHHIOBaAHe HeoDepe:KHHMH BHC/IOBMIOBAHHAMH a6o noBefiHKOO
JNikaps, AKi JioANHA cupriiMac AK JoKa3 ocobanBoi ckaaguocTi 11 xsopobu. Arporenin
TAKOX MOXXe BHHHKHYTH il BIJINBOM IIPOYHTAHOL MeAHYHOI JiTepaTypH.
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Bipycosioria, Kpim BipyciB, BuBuae takoxk iHui indexniitni Hexmi-

THHHI ¢opMH >KHBOro — Bipoiau Ta npionu.

Bipoiau — indexuiiini yacTuHkH, AKi craHoBAATH cob6olo Kinbuesi

oanonannoroei mosekynu PHK, saki He koayiors 6inkis. Boun cnpu-

YHHAIOTH iH(peKIliiiHi 3aXBOPIOBAHHA POC/IHH, AKi IepeaaloTbCA NPH

MeXaHiYHHX YIKOAKeHHAX xas3fAiB. B indikosaniit kaiTuHi Bipoix

ycepeauHi aapa abo XxJ10poiiacTa BAKOPUCTOBYE KJITHHHHNA epmeHT

pe PHK-noniMepasy 1A BiATBOPeHHSA BJIACHMX MOJIEKYJI.

s Ilpiorn — iHdeKkniiHi 6i1KOBI YACTMHKH, AKiI COPHYNHAIOTH JOBIroO-
TpuBaJi iHpekuiiiHi 3aXBOpIOBAHHA HEPBOBOL CHCTEMH, IIIO 3aKiHYy-
10ThcA 3arubesLio opragi3aMy xaasiBa.

IIpionn B opraHiaMi MOXKYTb 3’ ABJIATHCH YHACHIAOK iHDIKYBAHHA YK
ycnagKkyBaHHsA ab0 caMOYHHHO yTBOploBaTHCA 6e3 BOHBY OyAb-AKMX
YHHHHKIB.

B opraniami J0aMHEHM Ta TBApHH 3HaliKeHnit 6au3bKNit A0 MpioHHOrO
saxogosanuit y JIHK 6inok. Orike, npion — ue ocobausa ropma npu-
poaxoro 6inka.

Koporxo

1. Wo coboio craHoBNATL Bipoign? B opraHiamMax BnAaie AKOro yapcraa
XuUBoi npupoan BoHn napasntyots? 2. LLo cninbHOro ra BiAMIHHOIO y
6ynosi PHK eyxapioris ra Bipoigis? 3. fix sipoian npoHnKalOTsL B opra-
Hiam pocrmnn? 4. LLjo Taxe npioHn? 5. SIki NpWYNHW BHHUKHEHHR NPIOH-
HMX 3axBopoBaHb? 6. B opraniaMax aKux BHAIB NapasuTyioTs NPioHn?
7. Sxi wnsxu NOWMPEHHN NPIOHHMX iHGexKLIA?

MamipxyiTe: anacaidox nopisnanv Mix cobow sipoidie, npionie i eipycie snaidime ixni
cniabii ma 8idMiHKi pucu.

1y BukopHCTOBYIOYM DI3HOMAaHITHI Axepena iHgopMauii, A0KNaaHO
- O3HAHWOMTECA 3 XUTTEBHUMM LUMKIaMM TaKNX NOWNPEHMX BiPYCHHUX 3aXB0-
prosaxb, sk rpun i BUI/CHIA. 3akpinite 3HawHa wWoao npoginaxtukn
BL1/CHIAy 1a iHwmx BipycHmx xeopol, 06rosopmsLwN CBOI ROCAIAXEHHA

y rpyni.

TECT HA SAKPUILIEHHA 3HAHD

1. BUBEPITb 13 3AMNPONOHOBAHUX BIANOBIAEN NPABUNIbHY

1. Buanaute, AK Ha3uBaOTh HayKy, sxa suevac Gynosy ta snacTtmeocTi sipycis,
wnaxu ixHLOl nepenavi sia ognoro xaasiMa Ao iHworo, cnocobu nixysawHs |
npodinaxtuxu sipycunx indexuii: a) GiorexHonorin; 6) unTonoris; 8) Gioximis;
r) sipyconoris.

2. HaasiTe cnonyxu, sxi BXxoAsTs A0 Cknagy NpPocTUX llpycil:@ 6inox i HyxneiHoBa
kucnora,; 6) nuwe HyxneiHosa kucnora; B) 6inok, HykneiHosea kuwcaoTa i niniaw; r) 6inok,
HyxneiHoBa kMCNOTa i Byrnesoam.

5. Bipycn po3MHOXYIOTLCR 3a ONOMOrol0: a) napreHorenesy; 6) CTareBum LNAXOM,
8) cauosﬁnpamm:@ OpyHLKYBaHHS. -

1. HaasiTe npissmue yvwenoro, sxmin sigxpus sipycu: a) E. Jxennep; 6) /1. MNacrep;
B) 4. IBanoscuknid; r) [x. YOTCOH.

S YkaxiTe BnacTusocTi, 3a axumm Bipycn BigHOCATL N0 XMBOro: 8) BiACYTHICTb BNAC-
HUX CUCTEM, 3AaTHUX cuHTe3yBaTn Binku; B} MOXMBICTL KpUCTanisauii; 8) HaRBHICTb
BNacHOro cnanxosoro uarepianyf [) HanBHICTL Opranen. -
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g | HexrmTiaH? : DMK XMTTS 1;‘¢L:’&~3".

Ao cxnany BipycHMX 4acTHHOK exoamTe: a) Tinbku AHK; 6) Tinekn PHK;@))a6o AHK,
abo PHK; r) oanovacHo i [HK, i PHK.

Il. BUBEPITb 13 3ANMPONOHOBAHMX BLANOBIAEN 48! NPABUNLHI
Buanaure sipycu, axi nanexate no [AHK-smicHux: @ Gaxrepiogar T4; 8) sipyc
TIOTIOHOBOI MO3aikn)B) Bipyc iMmyHogediunTy moauHu; r) Bipyc repnecy.
HaagsiTe sipycu, saxi HanexaTte f0 cknagHux: @) sipyc rpuny A; 6) Bipyc TIOTIOHOBOIT
MO3aiku; !) Bipyc nosiomient Bipyc iMyHoge@iunTy moguHn.
3a3naure sipycw, y nowm axux GepyTs y4acTh TBApUHK (KOoMaxu, kniuyl abo
KXpyrni wepsm): &) Bipyc rpuny@ BipyC TIOTIOHOBOI MO3aiku{ B) BipycC kil OBOro eHye-
cpaniry; N Bipyc repnecy.
3a3anaute HexniTuHHI Gopmn xuTTR, Axi cxnanaloTeca nuwe 3 Ginkis a6o monexy-
nm Hykneinosoi kucnotu: a) Gaxrepiogaru(6) sipoian(8) npioww; r) napsosipycw.

. HassiTe Bipycu-napa3anTu kniTuH moanHn: a) sipyc oripKkosoi uoaaixu:@ BipycC Kni-
woBoro equeganity; :{ BipyC TIOTIOHOBOT Moaaim@ Bipyc repnecy.

. Haasirs cnonyxn, axi MoXyTs BxoauTh Ao cknany o6onoHkn cxnagHux sipycis:

a) AHK.@ ninigu; 8) PHK@ syrnesoam.

ll. BABJAHHS HA BCTAHOBJ/IEHHS BILANOBIAHOCTI
i . NopisxaiTe 03HaKW, NPUTaAMaHHI NPiOHaMm, Bipycam, a TaKkoX KniTMHam npokapio-
TiB Ta eyxapioris:

BionoriuHi cuctemmn Osxaku
A Bipycu 1 CknapnanTeCA NUe 3 MONEKYNU HYKNEIHOBOI KUCNOTH
B MNpioHwn | 2 MicTaTs Hykneoig

| B Knituna npokapioris 1 3 MicTaTb eHAoNNA3MaTUYHY CITKY
I Knituna eykapiotis | 4 Cknanaotecs 3 Ginkis 12 MONEKYNU HyKNeiHoBOI kncnotu (AHK
| a6o PHK)
| 5 Cxnapawoteca nuwe 3 6inkoBoi Monekynu

—

2. Nopisunitre ocobnueocTi oprawisauii npiosie, sipoinis, npocTux i cxnapHux sipycie:

BionoriyHi cuctemm Oanakun
A Bipycw npocrTi 1 CxnanaoTsen Tinkkn 3 Monexynu Ginka
B Bipycw cxnaaHi 2 Cxnapawoteen 3 monexyn Binkis Ta HyKNeiHOBOI KMCNOTKH
B Mpioxn- 3 CknanaoTbea TiNbku 3 MONEKYNU HYKN@IHOBOI KWCNOTH
I Bipoiawn 4 Cknapaoteca 3 monexyn Binkis, ninigis, Byrnesoais i Hykne-
IHOBOI KUCNOTKH

IV. BANTUTAHHA 3 BIAKPUTOIO BIANOBIAAKO

| . Y mornun sipycu GyTu nepwmmmn GopMamMun XnBoi Marepii, axi 3'ABUNNCA Ha HaLWLIA nna-
Heti? Bignosigs oOrpyHTyiTe.

. YoMy PO3MHOXEHHR BIPYCIiB MOXTMBE NALWIE Y KNITHHI-Xa3RiHi?

. YoMy npotn BarateOX BipyCHUX iH(bEKLIA HEe BAAETLCH CTBOPHTH eexTUBHI BaKUNHN?
ki MOXNNBI HACNIOKW NAPA3UTYBaHHA B OOQHIA KNiTWHI ABOX 4u Dinbwe suais Bipycies?
Yomy npioHoBi xBOPOOH XapaKkTepu3ylOTECH TDUBANUM NPUXOBAHUM (NaTeHTHUM) nepio-
Aaom?

. Yu mornu Bipoigmn BUHUKHYTM BHACAOK CNPOLWEHHA BYA0BH BIDYCHMUX 4ACTUHOK?

. fxi 3axoan MoxyTe 3abe3neynTu NOBHy nikeinauilo BU1 Ha nnaHeTi? Yn Mox/mBo ue
s3arani?

e N
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TEMA 2. OAHOKNITUHHI OPTAHISMM

e ocobnmBocTi 6ynoBn Ta NPOUECiB XUTTEQIANbLHOCTI o4-
HOKNITUHHNX NPOKAPIOTNYHMX Ta €yKapIiOTUYHNX OPIraHi3miB;

® BiAMIHHOCTI MIiX npokapiotamn T1a OAHOKAITUHHUMU
eykapioramu,;

® KOJIOHIi OQHOKNITUHHUX OPraHiamis,;

® DOJIb OAHOKNITUHHNX OPraHi3MiB y Nnpupoagi;

® 3Ha4Y€HH OQHOKAITUHHNUX OPraHi3MiB 4N NOAMHW Ta i
rocnogapcrea;

® 3HaYEHHA MiKpoBIoNOriYyHOI NPOMUCAOBOCTI AN1S MOLNHM.

HHUTTCAIAJABHOCTI IPOKAPIOTHYHHX
OPIrAHI3MIB

§ 3 OCOBJIMBOCTI BY/10BH TA ITPOILECIB
L

Ll» ) lMpwrapante: wo co000 cMANOBAAMb Kaimunu npokapiomié ma Aki ixni ocHo6Hi
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eidminnocmi 8id kaximuu eyxapiomie? ll[o maxe nodia i Gpynbxyean-
WA Kaimunu? HAxi eidminnocmi min asmompogpHumu, zemepompogh-
Humu ma mikcompogruumu opzanismanu? Ilfo maxe cumbios ma axi
ozo gpopmu? Illo maxe pomocurnmes i xemocurnmes?

¢ PisHomaHiTHICTb NpokapioTie. Ik BaM y»Ke BiloMO, XapaKTepHHMH pUCAMH
npoKapioTiBs € oco6uBocTi IXHBOI KJIiTHHHOI 6y10BH. BoHH He MaloTh AApa, NJac-
THA, MiTOXOHApPii, koMnaekey oabaxki, engoniaaMaTruyHol CiTKH, Ji3ocoM.

IIpokapioTH — OZHOKJIITHHHI YH KOJIOHiIaJIbLHi OPraHi3aMH, po3MipH AKHX 3a-
3Buuaii He nepeBumyioTsh 10-20 mMxM. P0O3MHOMKYIOTHCH JHIlle HECTATEBO
(B OKpeMHX NnpeACTABHHKIB BifjoMuii 00MiE cnagkoBoio iHgopmanicio y ¢popmi
Kon'ioranii). IlpokapioTiB i oAHOKJITHHHHX eyKapioTiB uepex ixHi Mmaui
pO3MipH MOY<HAa BMBYATH JIHIIE 3a JOMNOMOIOI0 CBiTJIOBOrO 4YH €Je€KTPOHHOrO
mikpockonis. Tomy BoHH AicTanu 3araJbHY Ha3By MiKpOOp2aniaMu. ix BuBuae
HayKa mixpobionozis.

3 ocHOBHMMH rpynamMu Haauapcrtsa IIpokapioriB (cxema 35.1) Bu nonepea-
HbO O3HAOMUIHCA Nij yac BHBYeHHA § 23.

(I-ll.nmcﬂo} =leouplon|)

(_ Uspcrso  }———»{(  EyGaxvepii ) ((Apxei (ApxeGaxrepii) )

Niauapcreo UianoGaxrepii Baxrepil

Cxema 35.1. Cucmema npoxapiomusunux opzaniimis




_ Tema 2. OnHOKNITUHHI OpraHiamy Sy S

s T uf- -~

K s

Maan. 35.1. 1. M'apaxi Oxcepeaa 3 memnepamypow 6odu nonad +100 °C — micys
MEWKAHHA mepmodirbrux (Mmenaorwbrux ) apxebaxmepiii; 2, 3 — exexmporro-
Mixpockoniuni gpomozpaghii mepmogpiavrux apxebaxmepiit

Iapcreo Apxei (Apxe6axrepii) — rpyna mikpoopraHiaMmiB, aki 3a oco6un-
BocTAMHM OyJOBH Ta NpoLeciB }XUTTEAIANBHOCTI BiApiaHAIOTHCA Bij iRIIKX nIpO-
KapioTiB — cnpaBxHix 6akrepiil. ¥ sux inma 6yaoBa KJIiTHHHOI CTIHKH, Ael0
inmuit xiMiuani ckaan naasmarruysol Mmem6parn. BogHouac ans coagkoBoro
Marepiany apxebaKrepiit XxapaKTepHi 03HAKH, BJACTHBI ii eykapioram (Hanpm-
KJaJl, AeAKi HYKJEOTHAHI MOCNiZOBHOCTI, HAABHICTH €K30HIB Ta iHTPOHIB y
reHax). Oco6auBocTi 6yA0BH KJIITHHHOIL CTIHKH JAIOTH 3MOTy IeAKHM apxebak-
TepifiM MEIIKATH B eKCTPEeMAJLHAX YMOBaX. 30KpeMa, IeBHi BUAH BUABJIAIOTH
y rapAa4Hx Axepenax s3a remueparypu +85...+105 °C (man. 35.1).

Cepen apxeGakTepiit € K rereporpodni, rak i aBrorpodHi BN, 3aaTHI
Ao xemo- abo ¢orocunreay. Ilikari rereporpodHi MeraHoyTBOpIOIOUYi Gak-
Tepil. BoEHR MemKaloTh B aAHAEPOGHHX AiNAHKAX NEpPe3BOJIOXKEHHX I'DYHTIB,
Ha 6oJsiorax, y MyJii BoaoitM, 30KpeMa OYHCHHX CNIOPYA, Y py6ui (vacTuHa IunyH-
Ka) XyHHAX TBAPHH. ¥ pesaknx kpaiHax KyaeTypH nux OGakrepiit BuKopm-
CTOBYIOTh i OTpuMaHHA Giorasy 3 opramiuHMX BiAxoAiB y mpoMHcioBMX
obcarax.

Ho napcrea Ey6axmepii, a6o Cnpasxni 6axrepii, Hanexats pisnomMaHiTHI
3a popmoto KaiTHAH (Maa. 35.2) Ta ocobnrBocTAME nponecis xuTTEAiANBHOCTI
npoxapioTn, AKX HaniuywoTs 6ar3sko 30 Tuc. Buais. Cepex HuX BigoMi ogHO-
KaiTuHHI TA KONOHiaNBHI (cTpenTOKOKH, cTadisokoku Tomo) dopmu. OanHi ia
nux 6akrepilt Hepyxomi, inuii 3aaTHI nepecyBaTHcA 3a AONOMOroI0 K'Y THKIB
YM BHAiNAKOUM cauad. ¥ aeaxkux 6axrepift pyx AoCHTH WIBHAKKINA; Bigomi Kai-
THHH, 100 38 CEKYHAY 3AaTHi AonaTH BiAcTaHs, AKa AopiBHIOE npubansno 20
ixmim giameTpam.

Maa. 35.2. Piani gpopmu xaimun 6axmepiii: 1 — cnipura (naxuuxonodibna kaimuna,
Jaxpyvena y euzaadi cnipaai); 2 — aanywoxox xaimun Gayuxr (naruuxonodibua
¢opma ); 3 — xoaonia cmpenmoxoxie (3 6axmepiarbRuX KYARCMUX KAiMuK — Kokia )
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Ocob6annBe Micne cepen cnpaBxxHiX 6axkTepiit
HaNIeXXUTh yianobaxmepiam, AKAX HANIYYIOTH
nosaj 2 THc. BUAIB (Man. 35.3). Tpusannii uac,
Ha miacrasi Toro, mo ni npoxkapiorn, noxi6no
o Bogopoctelt i BUIKX pocauH, 3AiHCHIOOTH
doTocHHTE3 3a AonoMorolo xJgopodiay a 3 Buai-
JIeHHAM KHCHIO, iX BigHOCHIH 10 napcrBa Poc-
JMHH Oifi HA3BOK ¢«CHHBO-3€JIeHi BOAOPOCTis.
Ane xniTuaHA cTiHKa niano6akTepiit MicTHTH
COOJIYKY MYpeiH, NIPATAMAHHY OpPOKapioTaM.
30BHi Biff CTIHKH pPO3TAIIOBAHHMI IIAD 3 IEKTH-
HOBHX Pe4YOBHH i 6inkiB, saoKkpeMa CKOpOTIIH-
Bux. fiapo BiacyTHE. 3a paxXyHOK BI'A4YyBaHb
Maax. 35.3. Humuacmi yiano- nna3aMaTH4YHOI MeMOpAHH YTBOPIOIOTBHCS @O-

Gaxmepii pody Ocyeaamopia  OAHHOKI THJIAKOIAM, B AKHMX pO3TANIOBAHHMN
¢doTocHHTEeTHYHHI anapar.

IIiano6axTepil MelnKalOTH NepeBaXKHO Y NpPiCHAX BOAOHMAX Ta I'PYHTI, Ae-
fiIKi — y MopaX; BioMi BHAH, 3AATHI BCTYNATH Y TicHe cniBxkuTTa (cHM6ioa) 3
immumu opranismamm (Hanpukaajg, pa3oM 3 rpubaMH MOXKYTh BXOAHTH A0
CKaasy AumafHMKiB, TpanafwTbhca B KJiTHHaAX aiaTomMoBHx Bogopocteil).
Oxpemi KaiTHHE Ta KosloHiI 3a6apBJieHi B piaHi KonbopH — Bifi CHHLO-3€J1€HOIO,
3BiKH i NOXOANTE CTAPA HA3BA, 10 YePBOHOr0, YopHOro Touo. Take sabappienusa
€ HACJiAKOM OJHOYACHOI MPHCYTHOCTI B KJIiTHHI XJ0pogdiny Ta iHmKX AcCKpaso
3abapByeHHX nirMeHTis.

* OcobnusocTi npouecis XUTTELQIANBHOCTI npokapioTie. Jusaennsn. Ce-
pen npokapioriB BifoMi rereporpodn (canporpodn, napasuTH, MyTyajicTh,
KOMEHCaJ M Tomo) Ta aBToTpodn (pororpodu Ta xemorpodmu). Pororpodin
cepes cnpaBxHix Gakrepiit HeGaraTo: 3eneni, nypnyposi 6akrepii Tomo. Ixui
KJiTHEM 3a6apBieHi B piaHi KoNbOpH: YepBOHH, moMapaHuYeBMi, 3eJleHMH
3aBAAKH ocoOMHMBHM mirMeHTaM. SIK JOHOpP €JIEKTPOHIB AJIA BigHOBJIEHHA (o-
TOCHHTe3YIOYHX MirMeHTiB BOHH, HA BiMiRy Bix nianmobakrepiit, BHKOpHUCTO-
BYIOTb He BORY, a inmi cnonyku: H,S, H,, nesxni opraniuni peyosunn. Tomy mia
yac 6axTepianbHOro (POTOCHHTE3Y KHCEHb He BHALIAETHCH.

Jo xemoTpodie HanexaTs HiTpudikyoui 6akrepii, sanisobakrepii, 6eabaps-
Hi cipkobGakTepii Tomo. Mu Bike aragyBajm, Mo AJIA eHepreTH4YHOro aabeane-
YeHHA XEeMOCHHTe3y Ili NpOoKapioTH OKHCHIOIOTH NeBHI HeOpraHiYHi CHOMYKH.
Hanpuxnan, amiak (NHy) no conet mirparroi kucaorn (HNO,) — mirpuris; Hi-
TPHTH A0 HiTpaTiB (coui HiTpaTHOi KMcA0TH — HNO,); pisni cnoxykn Cyasgypy
noeacynubnwin; cnonykn asoBanenTHoro Pepymy (Fe?*) no TpmBaneHnTHOro
(Fe®).

Cepen rereporpodrnx Gakrepiii € canporpodu — opraHiamu, 34aTHI BUKO-
PHCTOBYBATH AJIfA KUBJEeHHA piani BigMepJi opraniaMu Ta NPpOAYKTH *KUTTEA-
ansHOCTi (rHil Ta in.). o HEX Hanexars GakTepii rEuTTA, GponinEA TOIIO.
Caip 3asHauMTH, 110 B OPUPOAi He icHye KoaHOI opraHiyHOl pe4yoBHHH, AKY He
morin 6 poamenniosaTn 6akTepii.

Bakrepii apaTHi ichHyBaTH B pisanx ¢opmax cnm6bioay. PiaaomaniTHi napaau-
THYHi BHAM COPHYMHIOIOTh 3aXBOPIOBAHHA JIOJHHH, TBAPDHH, 'pHbiB i pocauH.
HaromicTs, MelIKAHHA B eyKapioTHYHOMY opraHiaMi MyTyanicTtuunux 6akre-
pi#i kopucHe ana obox napraepiB. IIpuragafiTe npukaaau B3AEMOBHIiIAHMX




3B’AskiB npokapioris Ta eykapioris: GyJb-
GoukoBux Gaxrepiit 3 6060BMMH POCTHHAMH,
6akTepiit TpaBHOI CHCTEMH POCIHHOIIHHX
TBAPHH, KHINKOBOI MAJMHYKHM KHINEYHHKY
JIOAWHH.

Ilikasuii npukaaa cumbio3y conocrepira-
0Th Mix iHdyaopiamu 3 poay Ilapameniym
i meBEMu Buaammu Gakxrepilt (man. 35.4).
V¥ kaituni-xasaini ni 6akrepii Bupobnalors
TOKCHYHY PEYOBHMHY, IKA BUALJIAECTBCA HA-
30BHi, fe B6uBaec iHmAX iHdy3opiit meoro
suay. I'mayTsb Ti iHdyaopii, aki nosbasneni
cuMbiornunux GakTtepiit. ¥ nboMy pasi Bo-
HH CTAIOTH YYTAABHMH JIO OTPYTH.

Ouxanna. [Ina oqgHMX BUAIB mMpokKapioTiB xapakTepHe aepobHe NMXAHHSA
(3 BEKOpHCTAHHAM aTMOC()EPHOr0 KMCHIO), A1 iHmux — anaepobue (6e3 BHKO-
pHMCTAHHA KHCHI0). 30KpeMa, A0 aHaepoGHNX BHAIB Hanesxarh 6axrepii, agaTai
CHOPHYMHATH PisHi BUAM OPORiHHA: MOJIOYHOKHCIE, MACJAHOKHCIIE Ta iH.

Poamuoxennn npoxkapioris. KiitTuHn npokapioTiB po3MHOMKYIOTECA JIMIIE
HECTATEeBO: MOAiNOM HaBMIiN, 3piaka — GpyHbKyBaHHAM. Ilepex mominmom wuri-
TiHA 36inbWIyeTHCA B po3Mipax, i1 cnaakosnit matepian (Monexkyna JJTHK) mo-
JBOIOETHCA TA PiBHOMIpPHO po3nofinsersca Mixk aouipHiMn knitnaamMu. Takum
YUHOM, KOXXHA 3 AOUYIpHiIX KJITHH, AKi yTBODHJIMCA BHACJAIJOK moginy Ma-
TepPHHCHKOI, OTPMMYE CBOIO YACTHHY HOCiA cnagkoBoi iHdopManii — kinxsneBy
monexkyay JJHK (man. 35.5, 1).

O6MiH cnagkoBoo iHGopManicio Mixk gBOMAa

mu — ingysopii pody ITapameyiym i3
cimbiomuunumu 6axmepiamu

KiaitunaMu Gaxrepilt MoxuMBHIT 3a jJono- e |
Moroo xon'rozayii. Ilpu nboMy reseTHuHmHIl g‘@
MaTepian Bia ofHiel KJIITHHM nmepenaeTnCa A0 T —

inmoi (man. 35.5, 2). Kor'orania Bia6ysaeTsb-
CA 3a MpPAMOro KOHTAKTY ABOX KJiTHH. Jo-
CHifi)KeHHA TOKA3aJH, IO He BCi KJIITHHH
Gakrepiit agaTHI nepegaBaTHM 4YACTHMHY CBOro
cnagKoBoro marepiany immmm. Ilna nsoro B
KJaiTHHi Mae 6yTh npucyTHA ocobGmBa nasmi-
Aa — Kissnesa asonaHmorosa Monexkyna JJHK.

ITepen nepeHeceHHAM 3 KJIITHHH-AOHOPA RO
KJIiTuHH-penunicHETa Mostekyna JIHK noasoio-
€ThCA i TA 3 HHX, KA IMOKHO CHHTE3yBaJACH,
Have NPOIITOBXYETHCA BCEpPeAMHY KJIITHHH-
penunienra. Ilicns nworo y kiaiTHHI-penm-

€8 86 B

Maana. 35.5. I - Emanu nodiay 6axmepiaavnoi xaimunu. Il — ITpoyec xon’wzayit
& 6axmepiii (1 - [THK adepnoi sonu; 2 — naasnioa)

_Tema 2. Oproxniturri oprariamy _ $S0EEE50

Maa. 35.4. Odnoxaimunni eyxapio- -
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4 Manx. 35.6. Cnadxosa ingopmayin Gax-

1 mepiii mowe 3minweamucv 3a yvacmi

gipycie-6axmepiogazie (a — moaexyaa

AHK y adepniii 3oni, 6 — xaimunna

cminxa, 8 — cnadxosa ingopmayis

Gaxmepiogaza, 80ydo6ana 8 MOREKYAY

2 @ Gaxmepii): 1 — 6axmepioghaz npuxpinawo-

embca 00 kAiMuHKROT cminxu Gaxkmepii;
2 - moaexyaa JHK Oaxmepiogaza
nponuxac 8 xkaimuny; 3 - JHK 6axmepio-

B ¢aza ebydosyembca 8 xmorexyry JHK
Oaxmepii; 4 — npu nodiai 6axmepii doxip-

Ki kaimunu ompumyomes pazon iz JHK
s MamepuHncbkol Kaimunu vacmuny cnad-

3 < 4 Koeol ingpopmayii Gaxmepiogppaza

nienTi Big6yBacThes o6Min ainaakamu Mix Monekynowo JJTHK, aka magifimna
Big knirueM-monopa, i monexynoio JTHK snepHoi sonu. Ilponec xom'woranmii
cnpuAe MiABHINEHHIO 3JATHOCTI NPOKAPioTiB NPHCTOCOBYBATHCA A0 3MiH Y HA-
BKOJIMIIHbOMY cepepoBumi. Hanpukaan, AKIIo B OAHOMY cepefoBuini nepeby-
BaloTh KaiTuHEKM GaKkTepiit, ctiliki 10 neBnoro anTnbioTHka it Hecriliki 70 HBOrO,
TO Yepe3 nesHuit yac 3aBAAKH KOH'tloranii kaitTuem, aki 6yan HecTifiki go ail
anTubioTnka, MOXKYTh HA6YTH TaKoi cTifikoCTi.

O6miH cnnagkoBolo indopManicio Mixk KriTnEAME GakTepilt MoxxarBKI i Gea
GesnocepegHLOr0 KOHTAKTY MiXX HHMH, 30KpeMa 3a ydacrti Gaxktepiodaris
(man. 35.6). 11i Bipycu nix uac noasoenHa BaacHol [IHK BkaO4aloTh ALNAHRKH
mosekynn JJHK oxniel kniTHEH i nepenocaTs ix B inmy.

Cnaaxosa indopmanis Big ogniel 6axrepii 40 iHMIOL TAKOMXK MOXKe mepeaasa-
THCH i Ha Biffcrani 3a yyacti posunranx [JTHK, mo nepexoasaTs Bixg kaitueEA 10
xairaan. el nponec gicras Haasy mpancdopmayis.

* Crpareria po3mHoxeHHs npoxapiorie. IIpokapioramM npuraManHa 3aaT-
HiCTB A0 BHCOKHX TEMIIiB DO3MHOKeHHH (KJIITHHH 38 CIPHATIHBHX YMOB 3IAT-
Hi noainaTuca koxHi 20-30 xB) i pocty. Lle BpiBHOBaXKYy€e HeaHaYHi po3MipH Ta
MACY KOXXHOIO OKPEeMOro OpraHiamy, COpHSA€ NOBHiIIOMY BHKOPHCTAHHIO pe-
cypciB AoBKinnA. 3HM)XKEHHI0 KOHKYypeHNIl 3 6oKky iHmmx mikpoopraniamis
cnpuse i BHAiIeHHA NeBHUMH BuAaMH Giosoriueo akTHBHEX pedoBuH. Hanpn-
KJaJ;, MOJIOUHOKHCJ 6akTepil niABMINYIOTE KHCIOTHICTE cepeAoBHILA (3HHIKY-
10Tb ftoro pH) a0 piBusA, 3a AKOr0 NPHOHHAKIOTLCA PicT i PO3MHOMXKEHHSA iHIIHX
GaxTepiit.

* [lepexmMBanHa HECNPHATAUBMX YMOB. B Bike 3HaeTe, [0 3a HACTAHHA
HeCPHATIMBHUX YMOB y 6ararbox BHAiB npokapiorie BiaGyBaeTnca cnopoym-
eopenns (Mai. 35.7). YcepeanHi cnopu B uTONNA3MI 3BMEHIIYETHCA BMiCT BoaH,
i Bci xHTTEBI NMponecH npunMEAIOTHECA. Cnopr Ayxe cTifiki Ao ail BHCOKHMX
TeMIepaTryp, ioHiaylouoro onpoMiHeHHA, TOKCHYHHX XiMiYHMX cmoayk ToIIO.




Maanx. 35.7. Cnopu (a ), ymeopeni acepeduni Maa. 35.8. Koaonia cnpaexchix
xaimunu 6axmepiii pody Kaxocmpidiym Oaxmepiii

INoTpanuBIIKN B COPHATINE] YMOBH, BOHH «IIpOPOCTAIOTH?, TOOTO 6aKkTepianbna
KaiTHHA nmokuaac o6osioHKY cnopu. TakuM yWHOM, cnopu npokapioriB nHe
€ popMOIO PO3MHOMKEHHS, & CAYTYIOTh A4 30epeiKeHHA JKHTTE3AATHOCT] 3a He-
COPUATAHBHX YMOB.

Jesaki npokapioTn agaThi a0 inyucmyeanna (Bix nar. ik — B, BcepeAnHi Ta
rpen. xucmic — Mixyp), 3a AKoro misbH0I0 060JIOHKOI0 BKPABAETHCSA BCA KJIiTH-
Ha. I{lucTi npoxapioris criliki o aii pagianii, Bucymysanns, ane nectifiki o
neperpiBaHHSA.

Cnopr Ta OHCTH CAYrylOTH AJA NOIIHPEHHS NpoKapioTiB 3a aonoMoroio
BiTpYy, BoaH, JXHBHX OpraHiamis, 3abeaneueHHA 3apa’keHHA XA3AIB.

* KonodianeHi npokapiotu. IlpoxkapioT 3gaTHi yTBOpIOBATH KOJIOHi1
pianoi popmn. Kononis npokapioris craHoBHTH c060I0 Ipyny 3'€fHAHHX Mix
cobo10 kaitTul (Man. 35.8). Kononii MOXKYTE YTBOPIOBATHCA 38 PAXYHOK TOrO,
mo micas moAisy MaTepHHCHKOL KIiTHHHR AouipHi me neBHHM Yac 3aJIMIMAIOTh-
cfl 3B’A3aHUMH Mix c06010, YTBOPIOIO-
YH JIAHIIOXKKH, I'POHA, TAKEeTH TOMIO.
Kononii 6akrepilt MmoxxyTs GyTH OTO-
YeHi CBOEPIAHHM YOXJIOM — KAICYJIOI0
3i camay.

¥ nianobakrepit ma BigMiny Big
KOJIOHiH cipaByHixX 6axTepilt cycigni
KJiTHHH NOB'A38HI IHTOMIA3MATHY-
HHMH MiCTKaMH, AKi NpoxoAsaTs Kpisb
OTBOPH B 060JIOHKAX KJIITHH.

Kpim Toro, y niano6axrepit mommu-
peHa qudepennianis KIITHH, 30KPEMA& rr. . 359 Humvacma yianobaxmepis

HAABHI OCOGNMBI KJITHHM, BKDHTL 09y AnaGena. 3sepuims yeazy na ocod-
AOAATKOBMMHM OGOJIOHKAMH, B SAKHX ausi xaimunu (a), omoveni dodamrosu-

BiaGyBaeTLCA 3aCBOEHHSA aTMOChEPHO- Mu o6oaonxamu, axi 3damui @ixcyeamu
ro asory (Man. 35.9). amaocgepruil asom
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Mixpoopzaniamu, mixpobionozin, xon’ro-

2ayin, cCROPOYMBOPERHA, IRYUCMYEBAHKA.
% Ilo npokapioTis HanexaTh OAHOKJITHHHI Ta KOJIOHIANBHI OpraniaMu.

KiaiTHHE npoKapioTiB He MalOThL AApa, NJIACTHI, MiTOXOHAPIH i 6inb-
mocTi ogHOMeMOGpaHHKX OopraHeJ.

» IlpokapioTiB Ta OAHOKJIITHHHHX eyKapioTiB uepes ixHi MaJi poaMipnr

=g

HA3MBAIOTH MiKpoopraHniamamu. Ix BuBuae mayka MixpoGioaoris.
IIpoxkapioTr — ocobIMBe HAAAPCTBO XXUBHX OpPraHiaMis, 0 AKOrO Ha-
nexaTsh napcrsa Apxebakrepii Ta CopapxkHi Gakrepii. ApxeGakrepii
BiipisHaloTECA BiA cnpaB)kHiX 6aKTepiil ocobmmBocTaMA Oya0BH Kiti-
THHHOI CTiHKH Ta opraHisanieio cnagkosoro marepiany. Cepexn apxe-
GakTrepiit € aepobu Ta aHaepobu, aBToTpodHi TA rereporpodHi BHAH.
o napcrea Crnpas:kui Gakrepil HamexaTtsr 6Gakrepii Ta niamobax-
repii. Ha BigMiny Bixg apxebakrepiit, 10 cknagy ixHBOI KAiTHHHOIL
CTIHKH BXOAMTH OcOOGJIMBA CIIOJIYKA MypeiH.

Cepen cnpaskHix 6axTepiil € rereporpodu (canporpocds, HapasuTH,
MyryaaicTeyHi BHAH, KoMeHcanun) Ta aBtoTpodu (dororpodn Ta
xemoTpodH). Pororpodu — ne 3eneni 6axkrepil, nypnyposi cipuani Ta
Hecipuani 6akTepii, niano6akxrepii. [lo xemorpodis Hanexxkars HiTpH-
¢dikyloui 6akrepii, sanizobakTrepii, 6eabapsHi cipkobakTepii Towmo.
KaitTuEn npokapioTiB pO3MHOMKYIOTHCS JIMIIE HECTATEBO: MOALNIOM
HABOiN, 3pigka — OGpyHbKYBAHHAM. ¥ JeAKHX BHAIB icHye oOMiH
cnaaxkoBo indopmanieo y sarnaai kou'woranii. [Ipokapioram npu-
TAMAHHA 3ATHICTh A0 BHCOKHX TeMIiB PO3MHOXXeHHA (KJiTHHM 3a
COPHATAHBHX YMOB 3AaTHI noginaTuca Koxui 20—-30 xBs).

» 3a HACTAHHA HECNIPHAT/IHMBHX YMOB JIefKi BUIH yTBOPIOIOTL criopu a6o

nucTH. CniopH Ta MECTH CAYTYIOTH JJIA NONIHDEHHA OpPOKapioTiB aa
JAONOMOICIO BiTpy, BOAH, XKHBHX OpraHiaMiB Ta sapakeHHA xaadiB.

1. Sixi opraHiaMm Ha3MBAIOTEL NPOKaPIoTaMU? 2. SIKi rpynn BARINAIOTL ¥ MeXax
HaauapcTea Mpoxapiorn? 3. Yum sigpisHmoTecn ApxeGaxrepii Ta CrpasxHi
Gaxrepii? 4. fixi ocoGMMBOCTI OpraHisaLil uiawoGaxTepii? 5. S Tnu ¥aie-
nerirn npuTaMaHHi npokapioram? 8. Siki Cnocotu [ywarHHs COCTEDIraIoTs y
npoxapioria? 7. Sixi cnocoOn POSMHOXEHHR BiROoMI y Npoxapiotie? 8. Sike
GIONONYHE 3HAYEHHRA CNOPOYTBODEHHR Ta IHUMCTYBaHHRA y NPOKapIOTIB?

NMowmipxyiire. Yomy Gaxmepiaavhuil pomocurmes 8idbyeacmoca Oe3 sudinenna KucHw?

§ POJIb ITPOKAPIOTIB ¥ ITPHPOI

e TA KHTTI JIOJHHH

G Mpuragasire: wo maxe Giomexnoaozia? Y axux zaays3ax zocnodapcmea A0IuNU

3acmocosyoms pisni eudu 6podinna? o maxe exocucmenma, Giocghe-
pa, xoaoobiz pevosun? IlJo maxe anmubiomuxu, Gioaozivnuii Memod
Gopomb0Ou 3i wxidaueumu sudamu?

« Ponb npokapiorie y 6iocdepi. Mu Bke araaysaim, 1o pisHi BUAH OpOKa-
pioris nommupeni Maike ckpias, e Ha Hami#k naareri icEye xuTTa. Mikpoop-
raHisMM MemKkaioTh y I'PYHTaX, BogoiiMax, iRmmx >kuBMX opraHismax, ixai
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CIIOPH Ta IIHCTH BAABJIeHi Ha aHa4YHi# BHcoTi B arMocdepi. Tak, B 1 r pogiouoro
BoJiororo rpyHry abo 1 mun Boamn 3abpynHeHMX opraHikoio BopoifM aHalieHo
minsfiorn kiirne Gakrepiit Ta nianobGakrepiit. IIpokapiorn agaTHi mocrilino
icHyBaTH B ymMoBax, Ae iHmi opraHiaMu He TpamafloThca (rapsaui xikepena,
Ha(dTOHOCHI nacTh Ha IMTAGHHEAX 0 KiTBKOX KijloMeTpiB TOIIO).

Yn 3aMHCIIOBAJIACA BH HAJ THM, 110 Ge3 npokapiorie icuysanns Giochepn
Gyno 6 HemoxnuBe? Bu B)Ke 3HAETE, IO IMNJIOBHOKIO YMOBOIO icHyBaHHSA Giocdepu
fIK €EAMHOI eKOCHCTEeMH HAInol NIaHeTH € 3AificHeHHA Kon006iry peuouH. Ilpu-
rapaiire: K0.1000iz pewo6uH — ye 06MiK XiMiNHUMU cnoayKamu Mine uasolo (op-
2aHi3MU) ma HeXUuBoI0 yacmuHxamu exocucmex. 1 came 6ea npokapioris, agar-
HHUX PO3KJIAJIATH OpraHiyHi peuoBHHH A0 HeopraHivyHMX, Koa006ir pevoBnH 6yB
61 HeMOXXJIHBHIH. 30KpeMa, [le CTOCYETLCA BAXKJIMBHX /LIS YXMBHX OpraHiamis
cnonyk Kap6ony, Hitporeny, Cynasdypy, Pocthopy, Pepymy. Posknaaaouu op-
ramiyni cnosykn, 6axrepil yrBopioioTs BenHKy Kinbkicts CO,, neobxizmoro
InsA npouecy GoToOCHHTE3Y.

3a yyacTi NpoKapioTiB 3 pisHOMAHITHHX OPraHIYHHX CIHOJAYK YTBOPIOIOTLCH
PeYoBHHH (ryMycHi KHCJIOTH TOIIO) HaMpoAOYimoro (ryMycoBoro) mapy rpys-
ty. lliano6akrepii abarauyiors rpysT i BogoiiMu kucaemM (0,).

CaniTapHa poJis IpoKapioTiB nonArae B TOMY, 0, PO3KJIAJal0YH MEPTBi op-
raHi3aMH Ta DPOAYKTH KHUTTEAIANBHOCTL, BOHH 3BLIBHAIOTE NOBEPXHIO HAIIOL
nnaHeTH Big nux pemtok. IIpokapiorn GepyTh y4acTs y npouecax caMoOuu-
IeHHA BOAOHM: >KHMBJIAYMCH OPraHiYHMMH peYOBUHAMH, BOHH 3MEHIIYIOTh 1X-
Hi#t BMicT ¥ BOAL TA Myni.

3aBaAaKH AianbHOCTI GaKTepili-XeMOCHHTETHKIB, AKA TPHBAE BixKe GIH3LKO
4 MinbapaiB pokis, y seMHill KOpi yTBOpHINCA NOKIAAHN 38J1i3HUX PYA, CIONYK
Cynsdypy Ta geakux inmux KopucHEX konaauH. HagsHocTi 3anacis ocHOBHEX
€HEeproeEMHMX PeuOBHMH CLOrOieHHA — HatTH Ta rasonofiGHUX ByIrIeBoAHIB, 30-
KpeMa MeTaHY, AK NPHNYCKAIOTh BYeHi, MH 3aBAAYYEMO AiAJMBHOCTI MEeBHMX
rpyn 6akTrepiii.

Heaki rpynrosi (BinsHOXKHBYui Ta GynnboukoBi) 6akrepii-asordikcaTopn
3faTHi 3aCBOIOBATH 3 MOBiTpA aTMocdepHuHt a3oT i BKIIOYaTH Horo o ckiaagy
PiSHMX CHHTE30BAHHX HHMH OpPraHiuHMX cnonyk, Hacamnepen 6inxis. Yepes
KOpeHeBi BoNIOCKH npopocTka 6ynb6oukosi 6akTepil morpannsaiors y TKAHNHHA
KopeHA i, BHAiNAKOYA ocob6aHBI cHONyKH,
CNPHYHHAKIOTE IXHE PO3POCTAHHA Y BHIIAAL
6ynn604ok (Man. 36.1). I1i 6axrepii nocraua-
10Th pocanHi cnoaykr Hitporery, orpumyio-
4§ HATOMICTH OpPraHiuHi COJIYKH, epeBa-
HO IIYKPH.

B ocob6imBoMy Bimaini maynka (py6ni)
JKYHHHX NAPHOKOMHTHHUX (KOPiB, OBenb, Ki3)
GakTepil posmennoiOTL DETINI03y A0 HYK-
piB, 60 cami TBapHHEH He BHpOOIAIOTH
HeobxinHux depMeHTiB.

Iliapo6akrepii B cmmbiosi 3 rpmbamm
YTBOPIOIOTh THIIAKANKKA. BOHK CHHTE3YIOTh
opraHiuHi pe4yoBHHH, AKi cmoyxuBae rpub, a
TOl nocrauae KJaiTHHaM niasobaxTepiit Bogy
i miHepanbHi cmoaykH, a TAKOXK CTBOPIOE Maa. 36.1. Byav6ouku na
YMOBH 11151 GOTOCHHTE3Y. Kxopenax 606080i poCAUKU

’l!\,

__ Tema 2. OgHokniTuHHi opraHiamm  $eadis
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Ha amri rmu6oxoBogHEHNX OKeaHiYHHX 3a-
najgdH YaCTO 3 TOBIIi 3eMHOI KOPH Y BOAY BH-
AinAloThCA OTPYHHI rasm — cipkoBogeHb i
metaH. OfHak iX oApasy NOrJIMHAIOTH IPH-
AOHHI uepBonoi6Hi TBApHHH 3 HAYKOBOKO
HA3BOK S8ecmuMenmugepu, mo He MalOTh
opraHiB TpaBieHHA (Man. 36.2). ¥V Tini TBa-
pHHH € ocobumBHii opraH, 3anoBHeHHH Xxe-
MoTpodHAME 6aKTepiAMH, AKI OKHCHIOIOTH
ni cnonyku. KpoB nocriiino npuHocuTs 6ak-
TepifAM KHCeHb, CiDKOBOIeHb UH METaH, a Bifg
npokapioris Ao Hei HaAXOAATH CHHTE30BaHI
opraHiuHi peuoBnHHM, notpibui ana mobyao-
BH TA )XHBJIeHHA TKAHHH TBapuHH. BecTn-
mMeHTHGeEpaMH JXHBJIAATHCA rarGokoBoAHI
pakonoai6ni, pu6u Ta inmi reapuau. Tak Ha

Maax. 36.2. Beaxpebemni AHiI MopiB icHyloTh cBOepiaHi exkocmcTemu,
2au60x0600Ki meapunu POAbL NPOAYNEHTIB y AKHX Bigirpae myTtya-
secmumenmugpepu JicTHYHHIN KOMIJIEKC XeMOCHHTe3ylo4a 6ak-

Tepifa — reTeporpod)Ha TBapHHA.

* Ponb npokapioTie y XUTTi Ta rocnogapcTei NIOAWHU. ¥V KAIIeYHHKY JII0-
AWHH 3aBXAM NPHCYTHI neBHi Buau Gakrepilt (kumkosa nanuvka Ta in.), axi
COPHAIOTH TPABJIEHHIO, CHHTE3Y10Th ieaKi Biraminu (Bg, B,,, K), sanobiraiors
PO3MHOKEHHI0 XBOpoBoTBOPHEKX MiKpoopraHiaMiB.

Mu Bike arasiyBaju, o NpoxKapioris, 3AaTHAX CIpAYMHATH pisHi THOH 6po-
AiHHSA, JIOANHA 3 JaBHHHHA BHAKOPHCTOBYE Y CBOEMY MoCIIOIAPCTRi /14 OTPHMAH-
HA PisHAX HeoOXiAHMX PeYOBHH: MOJIOYHHMX NPOAYKTIB (Macaa, cupis, Horypris
Ta iH.), OpraHiYHMX KHCJIOT, KBAIIEHHX OBOYiB, CHJIOCOBAHHX KODMiB TOLIO.
IIpokapiorn € 3BuuanMH 06’ckTamMu GioTexHosorii.

Biorexnonorin (8ig rpey. 6ioC — XUTTA, TEXHIKOC — MAHCTEPHWA, BNPaBHWA Ta
NIOroc — Hayka, BYEeHHR) — rany3b, fika po3polnae MeToan BUKOPUCTAHHA XNBUAX
opraHiamis a6o GionorivHnx NPoLecis y NPOMUCNOBOCTI, CiNbCLKOMY rocnoaapcTsi
Ta IHWKX rany3nx rocnogapcTea. BioTexHonorn nNnpoBansTL CeNeKLUin Pi3HOMAaHIT-
HUX OPraHiamis, 30KpemMa OTPHMYIOTb HOBI LITaMM BIpYCi8 Ta NpoKapioTis.

LWram (Big. HiM. WTaMm — cToBOYP, CiM'S, NNeM’s) — WTyYHa NONynsLia (KyneTy-
pa) Bipycis abo MikpoOpraHiamis, 3a38mn4ail OTDUMAHUX YHACNQOK PO3MHOXEHHS
OKpeMHX KNiTUH, BHAINeHMX 3 NeBHOro axepena abo OTDUMAHMX YHACcMQoK
LUTYNHUX MYyTaLA.

OpuH 3 paXkauBuX HanpaMmie Giorexnoxorii — ¢papMakosoriuna npoMuco-
BicTb, MeTa AKOI — CTBOpEeHHA i BHPOGHHITBO JiKapCHKUX npenapaTtis. 3oKkpe-
Ma, piani Buau 6akrepiit nopaa 3 MikpockonivErMH rpp6aMu BHKOPHCTOBYIOTH
Ans oTpUMaHHA aHTH6ioTHKIB, BiTaMiHiB, ropMoniB, dpepMenTiB Tomo. Cyuac-
Hi METOAMKH AAIOTH 3MOT'Y NEPEeHOCHTH B KJaiTHHHE GaxTrepili renu eykapioris,
AKi BiAnOBiAAIOTH 38 CHHTE3 NeBHUX cnodyK. Tak, y cnaakosuit MaTepian 6ak-
Tepi#i Gysm BBeAeHi renH, AKi KoAyIOTH BUpPoOJIeHHA iHCYJIiHY, FTODMOHH POCTY,
saxucHi 6inku-inrepdeporn Tomo.

Biorexnosoriudi nponecu 3acTOCOBYIOTh AJNA OYHINEHHS HABKOJIHIIHLOIO
cepeoBHINA, 30KpeMa I'PYHTIB, BoAoiM, cTiuEnX BOA BiAg no6yToBHX i mpoMuCc-
nosux 3abpyzanens. Metroan Gionoriusoro ounmenna 6a3yioThca HA 3MATHOCTI




Tema 2. OAHOKNITUHHI OpraHiaMin S50
canporpodrrx GakTepiii poskiazaTH opraHiuHi cnonykn. YHacHifok cenex-
niEol po6OTH BHBEAEHO IITAMH MiKpOOpPraHiaMiB, 3JaATHHX PO3KJAAATH Bia-
xoa® npoMucioBoro BapobEunTea. leaki suam Gakrepit spaTri BrbGipkoBO
NOrJIMHATH 3 AOBKinnA Ti un irmi ningi an8 rocnogapeTsa pe4yoBUHM i HAKONH-
YyyBaTH iX y cBoix kairrHax. Ocobnmei GioTexHoNOril AAIOTH 3MOTY BHJIYYATH
TA OYHINYBATH Ii CIIOJIYKH.

V¥mise 3acTOoCyBAHHA NpenapaTiB COOp INTAMiB MeBHHX MiKpoopraHiamiB
(6ionmpenaparn) Aae MOXKIHUBiCTE Ge3 MIKOAY AOBKINTIO 3HHUKYBATH YHCENBHICTD
IMKigIUBHX BHAIB, TBAPHH i poCaHH.

* Barato npokapiotie 3aBfal0Te WKOAW SAOCPOB’I0 Ta rocnoaapcrBy
moannu. Tak, MacoBe poaMHOeHHA nianobakrepiil y Hernubokmux npicHunx
sozoiiMax, mo aobpe mporpiBaloThcs, 30KpeMa BOAOCXOBHINAX, BOAOHMAaX-
OXOJNIOMXKYBAYAX TEMJOBHX TA ATOMHHX eJleKTpocTaHuid, craBkax ToIIo,
CNIpHYHMHSAE «UBiTIHHAs BOAH, AKA cTa€ Henpoaopoio (Man. 36.3). IliarnobaxTepii
BHiJNAIOTH Y BOAY OTPY#HI peHOBHHNA, AKi MOXKYTb CHDHYHAHATH MACOBY 3arH-
Gens MemkaHniB BogoiiM. Taka Bosa HENPHUAATHA AJA NHATTA, & KYNAHHA B Hil
MOJKe IPH3BECTH A0 OTPYEHHSA abo anepriuaux peakmiit.

Cepen GaxTepiii € 6araTo NApASATHYHHX BHAIB, AKi, OCEJAI0YUCH B OPraHiaMax
JIIOMHEH, TBAPHH i pOCJINH, COPHYHHSAIOTL Pi3HOMAHITHI, YacTO CMepTENLHO He-
Geaneuni saxsopoBaHHa. XBopo6oTBOPHI GaKkTepil IIBAAKO POZMHOXYIOThCH,
OpH ObOMY OPOAYKTH IXHBOI JKHTTEAIANLHOCTI OTPYIOIOTHL Xa3diHA, MO OPH-
3BOAMTH A0 Pi3HMX MOpYyIIeR:s B opraHiaMi Ta HaBiTE cMepti. Ha opranax poc-
JINH, yparkeHHX 6aKTepifiMu, MOKYTh BAHHKATH ILISIMH, IYXJIAHY TOIIO, BOHH
MOXKYThb 3arHMBATH Ta BiAMHApATH.

Haisigomimi 6axTepianbHi 3axsopoBaHHA JIOAHHA — AHTiHA, AA3eHTEpiA,
audrepis, Ty6epkynbos, xonepa, Tud, cKapaaTuHa Ta 6araTo iHIIAX, TBAPDHH —
cubipka, 6pyuenbos Tomo. BakrepianbHi 3aXBOPIOBAHHA JiKYIOTH 38 AONOMO-
row aHTHGioTHKIB 260 JiKYyBANBHAX CHPOBATOK.

Jlna 3a0poB’a TAa MHTTA JIOAMHMA i TBADHH CTAHOBAATH HeGeanexky Gaxre-
pii-rentocoipn, AKi yacTo TpannsioTeCA y croaunx Bomoiimax. IloTpaniasn-
HA JlenToCHipH B OPraHiaM JIIOAMHH TA TBADHH NPH3BOAUTHL AO IOCTpoi mpo-
naceEnni i maBiTe cMepri. Tomy y BogoliMax, y AKHX BHABJIEHO JienTOCHipy,
KynaTuca 3abGoponeHo, a BOAY 3 HHX
He CJiJ BXXHBATH Hi AJA AKHX roclo-
Aapunx norpeb. .

Hdo oprariamy xassina Mikpo-
OpraHiaMM NPOHMKAKITL TAKHMH
MIIAXaMH:

— yepe3a MJIYHKOBO-KHIIKOBHHA
TPAKT pa3oM 3 DXKel YH MNHTBOM -—
GaxTepil — 36yAHAKH CANEMOHENIBLO3Y
(uepeBHOrO THdY), AM3enTepii, xone-
pH, YyMu; ; )

— 4epe3 AHUXAJbHI MIAXH 3 NOBIT-
pAM — 30yAHUKH TyGepKyabO3Y, aHTi-

L s esia A Y

HH, MTHeBMOHii, Audrepii, ayMn;

— gepe3 NOIIKOAKeHHs MOKPWRIB —
Gaxrepii, Mo napasuTyoOTH Y IIKipi,
HirTax romo;

Maax. 36.3. eI[giminna» eodu, cnpusunene

yianobaxmepiamu. I[e ssuwe neGeaneune

0aR iNWux MewKaHyie 600oiim, a maKxox
dar 300poe’s Awdunu
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— mij 9ac cTraTeBHX KOHTAKTIB — 36yAHHKH cHpinicy, roropei, x1amifioay Ta
iHmMMX BeHEPHYHHX 3aXBOPIOBAHD;

— 38 ZONOMOrolo KoMax i kaimis-nepesocarkis. Tak, 36yaauka uyMH nepe-
HOCATH NamioKoBi 6i1oxH, a BECHNHOrO THQY — moAckKi Bomi. XaTHi Myxn Ha
NOBepXHi Tijia Ta B KHIIEYHHKY NepeHocATHh 36yAHHKiIB quaeHTepii, cansMone-
JNb03y, TyOGepKyaLo3y 3i cMiTHHKIB Ta iRHmKx noai6Erx Micos y MoAckHKi ocei,
HA NPOAYKTH XapyyBa&HHA TOIIO.

IleBni Buau GakTepilt NCyOTh NPOAYKTH XapuyBaHHA, pobasun iX Henpu-
JAATHUMM [0 BXKHTKY Ta oTpyiHHMH. Tak, 6akTepia 6oryniamy Moxke po3aBuBa-
THCh Y Pi3HOMaHITHHX KOHCEPBOBAHHX MMPOAYKTax, pubi, kosGacax, icrorHo He
aMinouH ixHil 30BHiMAINA BUrAsA TA cMakoBi AkocTi. Cnopu He rHHYTH Ha-
BiTh NIpH KMI'ATiHHI BOPOAOBIK 5 rOANH Ta MOXKYTh 36epiraT }XHTTE3NATHICTH
y I'pyHTaX 4n BojoiimMax Gararo pokis. Ii TOKCHE BMKIMKaE Ba)KKe OTPYCHHA
(6oryniam); Bim HacaMnepes Aie Ha HePBOBY CHCTEMY TA M'A3H, CIPMYHHSAE BTPa-
TY roJiocy, 3anaMOpO4YeHHA, NOpyumye 3ip, NpollecH TPaBJeHHA TA AHXAHHA.
HAxuio xBopiit mogMHI CBOEYACHO He BBeCTH 0COGIMBY CHPOBATKY Ta NPEenapaTH —
anmudomu (Bix rpeu. akmudomon — Te, MO AiOTH NIPOTH YOIrOCk), AKi 3HEMIKO-
JIKYIOTh OTPYiiHi peuoBMHM, MOXKe HACTATH cMepTh. ToMy mif uac KOHcepBy-
BAaHHA TPOAYKTIB CJiJ CYBOpPO AOTPHMYBATH TeXHOJOril nacrepmaanii um
crepuaisanii.

Crepmunisayis (sig nar. crepinic - 6e3nnigHnii) - NPOUEC NOBHOIO 3HULEHHS
mikpoopraHiamis Ta ixHix cnop. MownpeHnm METOR0M CTepunisauii € iR BUCOKNX
Temneparyp (+100 °C i suwe). [ina crepunisauii TaKOX 3aCTOCOBYIOTb ynbTpagdio-
NeToBI NPOMEHI, yNLTpa3syx, XiMiyHi Cromyxu1 ToLO.

Nacrepun3sayin nonarae 8 ToMy, WO AnA TpuBanoro 36epiraHHa Pi3HOMaHITHUX
npoayxTie (MONOYHOKHCAKMX, NMBA, COKIB TOWO) ix nigaawTs Tennosin o6pobui 3a
remneparypu +60...70 °C npoTRrom nisrognHK, a NOTiM WBKAKO OXONOLXYIOTS.
Lie# npouec nosTopioioTe NPOTAroM 3 Ri6. Y pe3ynstari Cnopy MikpoOpraHiamis,
fIKi MOITIN YTBOPUTHCA NiA Yac nonepeaHboi oGpobku, rHyTs Npu HacTynHin. Lo
TEeXHONOrIID 3anponoHyBaB BMAaTHWA @paHUy3bkuid mikpolionor Jyi Macrep
( 1822-1895), romy BOHa OTpUMana Aoro im's.

Hebeaneune 3axBopIOBAHHSA OPraHiB TpaBJIeHHA JIOAMHHA TA TBAPHH (Yepes-
Ané Tud, abo carbMoneab03) cipHunHEAIOTH 6aKxTepii carvmonenu. Ixni cnopu
TpuBaNMik yac MOkyTh 36epiraTich y 30BHIIIHEOMY CepefiOBHINi Ta XapYOBHX
NPORYKTAX.

¢ MpodinaxTuka indpexuiinux 3axsopoBanb. A6u 3anobirru nomuperHI0
xBopobBorBopHHX 6axTepiil, xBopux mofei i TBapuH HeobxigHO izomoBaTn Bif
3I0POBHX 0 MMOBHOrO OAYKAHHA Ta OYMINEHHA opraHiamy Bix a6yaumkis. ITi
3aXO0AH MAlOTh HA3BY Kapakmui. Inmi 3axoan nonepeaKeHHA PO3NOBCIO/YKEH-
HA xBopoGoTBopHNX GakTepift — ne mpodinaxTrHuni mennenns. Ix aaificaiooTs
Ansa 3anobiraHHA 3aXBOPIOBAHHAM Ha Andrepiio, npasens Ta in. XBopux aoaeit
i TBapuH JiKyloTh 3a gonmomorow aHTHGaKTepialbHMX npenaparis, 3oKkpeMa
JiKyBaJNbHHX CHPOBATOK.

Mpoginaxruxa - 3acobu, CNPAMOBAaHI Ha NONEPEMXEHHA 3axBOpPIOBaHb Ta
30epexeHHa 300pPOB'A. 30Kpema, [0 HUX HaNexXwTs opraxisauin GopoTebu 3
KoMaxamu Ta KniamMm - NepeHocHuKaMu 30yQHVKIB 3ax80pI0BaHb.

HOimam, cmepunisayin, nacmepusayis,
Kapakmux, npoginaxmuxa.




Tema 2. QaxoknitnHHi opraviammn 1908334

Y biocdepi canporpodni Gaxrepii posknamaoTh pemTKH Ta
OPOAYKTH KHTTEAIANBHOCTI OpraniamMiB 10 HeopraHiYHHUX Ta opra-
Hiyaux cononyk. Tum caMuM BoHH 3a6Ge3aneuyoTs Konoobir pedo-
BHH Yy IPHPOJi, 30KpeMa NiATPHMAHHSA POAIOYOCTi I'PDYHTIB, ¥ TOMY
ymncni icayBsanHa rymycoBoro mapy. IIpokapioru GepyTs y4acTsb y
mpomecax CaMOOYMINEHHA BOJOWM: JXHBJIAYMCH OPraHiYHHMH
pedoOBHHAMH, BOHHM 3MEeHIIYIOTH iXHi#t BMicT y Boai Ta mMmyui.
Asordikcyoui 6Gaxrepii abarauyioTh TIPYHTH CHOOJYKAMH
Hitporeny, a nianob6axkTepii — ogHi 3 0CcHOBHHX OTOCHHTETHKIB —

noCTaYaNbHHKIB KHCHIO Y BofofiMax. Koporxo
» 3aBAAKH AianbHOCTi GaKTepilt yTBOpHAMCA NMOKJAAM KOPHCHHX y ¢

KONAJHH: 3aJi3HNX pyA, HaTH TOmO.

IIpokapioris, 3aTHUX CIPpHYHHATH pisHi THNH GpoAgiHHgA, BUKO-
PHCTOBYIOTH AJiA OTPHMAHHA MOJIOYHHMX NPOAYKTiB, opraHiunux
KHCJOT, KBAIIEHHX 0BOYiB, cHjocoBaHuXx Kopmi Tompo. Ilpo-
KapioTn € 3sBuuHMMH 06’eKTaMH Aochaigxenb y ranysi 6iorexHo-
Jorii — HayKH, AKa po3pobnfe MeTOAH BHKOPHCTAHHA JXHBHX
opraniamiB abo GionoriuHmx npomneciB y nmpoMmucaoBocTi, Ciib-
CBKOMY roclnojapcTBi, 30KpeMa 1A OYHMINEeHHS HABKOJMIIHLOIO
cepenoBuma Bix nmobyroBux i mpommcaoBux 3abpyaHeHbL TA Y
Gionoriunomy Metoai GoporsbH 3i MKIAMHBAMH ANA JIOAHHH
opraniamamMu.

» Barato npokapioTis 3aBAAIOTH IIKOAH 3A0POB’I0 Ta roCHOAAPCTBY
moauan. Tak, «upiTiaEA» Bogo#iM, COPHYNHEHE NIEBHUMH BUAMH
nianobakrepiit, pobATL BOAY HENPHAATHOIO AJIA MATTH Ta nobyTo-
BHX mnoTpeb, & TOKCHHH IHX MOPOKAPiOTIB BHKJIMKAIOTH MACOBY
sarnbesb opraHiaMiB BOAHHX €eKOCHCTEM.

- Cepen Gaxkrepiii € 6araTo napasuTHYHUX BHAIB, 3JATHHUX CHPH-
YHHATH HebeameuHi 3axBOpIOBAaHHA JIOAMHM, CBifiCBKHX TBa-
PHH 4YH KyabTypHHX pocyuH. CanpodirHi GakTepii Bpa)aoTs
NPOAYKTH XapuyyBaHHA, BHUpob6asioun HebGeanewHi TokcuuHi
CIIONIYKH.

1. 3 sx010 METOID NIoaKHa BUKOPHCTOBYE NPOKapIoTie y rocnoaapcTei?
2. Yomy Gionoriunmit MeToq GopoTsOu 3i wKigHMKaMKW Mae nepesary
nepen 3acTocysaHnam oTpytoximikartie? 3. Lljo raxe GiorexHonoria?
4. Sixy ponb MIKDOODraHiamm BigirpaioTe y 3a6@3neveHHi PORIOYOCTI
rpymTie? 5. Y 4OMY NOARrae 3HaYeHHN rPYHTOBMX NPOKAPIOTIS, 3[aTHUX

Pixcysarn armocgepHmnit asor? 8, LLlo Taxe «ysiTiHA» Boaw Ta AKe A0ro
3Havennna? 7. ﬂdwmucﬂun«mm
HAOTL Baxrepii?

Nomipxysite. Axa poav npoxapiomis 6 ymeopenni zipcoxkux nopid ma nidmpumanni
nocmilinocmi za3o08020 cxaady ammocgepu?
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3 OCOBJIHBOCTI OPI'AHI3AILIIT
e OJHOKJITHHHHX EYKAPIOTIB

@ NpurapanTe: axi cucmemamuuni zpynu odnoxRimunKux eyxapiomis eaxm sidomi?
IITo maxe nimos i xeito3? Axa 6ydosa nadmemOpannux i nidmemopan-
HUX KOMRAEKCi8 eyxapiomuxHoi Kaimunu?

1866 poxy supaTHmit HiMenskuit Giomor Epaer ekkens Ha BigMiny Bif Ga-
raTOKJITHHHHX TBAPHH i POCIHH BHALIHB TaK 3BaHe Tpere napcreo — IIpors-
cTH (Bif rpen. npomucmoc — Haiinepmuii). [lo nporo napcTea BiH BigHic ycix
OZHOKJIITHHHHAX opraHiamiB. YacTHHA CyYaCHHX Y4YeHHX B)KHBaE el TepMiH
fAK HA3By HeTKAHMHHOIO piBHA opraHisanii (ro6To TKAHMHHA, YTBOpeHi cnemnia-
Ji30BAHMMH KJIITHHAMH TA NPOAYKTAMH IXHBOI cekpenii, BiacyTni) nepesaxxso
OAHOKJIITHHHHMX eyKapioTHYHHX opraHiamis — pocsnH, TBapuH i rpabis.

IaKonM HAaJNIeXXHiCTh OAHOKJIITHHHOrO OPraHi3aMy 0 NIeBHOro IapcTBa, Ha
BiaMiny Big GaraToKNiTHHHOIO, MOXXJIMBO BCTAHOBHTH JIHIIE NicJA peTeJbHHX
Jocaizxens. Hanpaknaza, ocofinpy rpyny napasuTHYHHX eyKapioTiB — Mik-
pocnopuaifi — AOBruil Yyac BBAYKANH ONHOKJITHHHHMHE TBapuHaMn. XassiHa
(pisHOMAHITHMX TBApHH, 3piiKa — JIOAHHY) 3apaXKAaI0Th CIIOPH Or0 NapasuTa
(van. 37.1). B o6osoHNi cOp BHABHJIMA XiTHH, XapaKTepHAH A1A KJIITHHHHAX
crinok rpubis; came ao rpubiB uacTHHA CydYaCHHX Y4YeHHMX HHHi BifHOCHTB
Mikpocnopuaiii.

EBrnieH oaHi BUeHi BBaKalOThL TBADHHAMH, iHIIi — BogopocTaMu. Cepex mux
BOAHMX eyxapioris Bimomi Buam, amaTHi no ¢QorocurTesy, Ta rereporpodai,
30KpeMa NapasuTHYHi.

Tax aBaHMX cIH30BHKiB (MaJ1. 37.2) — napasnATiB POCJAHH, MUTOILIAZMA AKAX
OTOYeHA JIMIIe IJIa3MaTH4YHOI0 MeMOpaHol0, OAHI BYeHi BiTHOCATL 0 TBAPHH,
immi — gpo rpubis.

Maa. 37.1. Cnopa odnoxaimunnux
napasumusnux eyxapiomis — mix-

pocnopudiii: 1 — oboaonxa cnopu,d0  Maa. 37.2. Causosuxu 3 podise Boponina (A) ma

ckaady axoi exodums ximuw; [Iaasmodiogopa (B): A— napasum y xaimunax

sodopocmi; B — 3pis uepes xopins xanycmu

(1 — poapocai krimunu xopens, 3anoéneni yuc-
maxu napasuma)




__Tema 2. OgHOKAITUHHI Opraxismu %

¢ OcobGnueocTi opraxisauii KNiTUH OQHOKNITMHHKUX eykapioTia. Mu Bxe
3raJilyBaJIin, 1o KJIIiTHHA eyKapioTiB MaioTh aapo (3a3puuail ogHe, OAHAK iHKO-
JIH YMCJIO Aflep CArae COTeHb i THcAY), xo4a Aeaki 3 HEX (cuTomonibui Tpybkn
BHINHX POCJIHH, €PHTPONHMTH GinbimocTi ccaBmiB Tomio) BTpavaloTh AZPO mifg
yac go3pisaHHA. IlnTonnasmMa KAiTHH eyKapioTiB MicTHTH pisHOMaHiTHI opra-
Heaw, 6araTo 3 AKKX oToueHi ABOMA (MiTOXOHAPiL, n1acTraN) abo oxgriclo (era0-
ILIA3MATHYHA crrxa. KOMILJIEKC I‘o.lmm naxyo.ni -romo) memGpanamu. Knita-

Buit. Y Bogopocre#i i rpu6is soHimHi#A AD KIITHEA — mijbHA KJIITHEHA

cTiHKA, AKA YHEMOMIMBJIIOE YTBODEHHs HecIpaBXHiX HiXOK (nceBAOmOAiN).
¥V BoiipocTefi BOHA CKJIAJAETHCSA MePEBAXKHO 3 MOJNICAXADHAIB (WETIONO3H Ta
nextuny). o ckaagy xaiTHHHOL cTiHkH rpubiB BxoauTs me it HiTporeHoBMic-
Hu noxicaxapua — XiTUH. V YACTHEHN OXHOKJITHHHAX TBAPHH KJIITHHA BKPHTA
mL1a3MaTHYHOI MeMGpanow 3 riaikokamikcoM. BoHa mo)ke yTBOprOBaTH He-
crnpasxHi Hixxkn (ak-or B ame6). B inmnx suais kiairnra Mae noceriiny gpopmy
3aBAAKH HAABHOCTI misLHOrO niiMeM6panHOro mapy MHETONIA3ZME — NEJiKyIH
(irdyaopii, eBrsenu ta in.), akn#l y aeakux Habysae oco6neoi MinHOCT, yTBO-
pioiouH cBoepiannit nagnup (Man. 37.3, A).

¥ 6araThoX OLHOKJIITHHHHX TBAPHH, AK-0T ¢opaminidep (man. 37.3, B),
KJITHHA PO3TAIIOBAHA B 3aXACHi# yepenammni. OCHOBY Yepenamok CKJIaZaI0Th
opraHiuHi peuoBHMHH, AKi CeKpeTye KJITHHA TBAPHHH; YepeNaIliKH YACTO
IpocodYeHi MiHepaJIEHAMH COOJNYKAMH a60 BKPATI NPHARNIAMHE NiMAHKAMH,
roJxaMe ry6ok 4m iHIMM CTOPOHHIM MaTepiasoM.

Maii>ke B yciX OAHOKJIITHHHHX TBAPHH Iia N1a3MaTH4YHOIO MeMOpanolo pos-
MimeHn# map CKOpPOT/IHBHX BOJIOKOHENb, HAMKpalne po3BHHeHHH B amMeboij-
BEX ¢dopM. Born paroTe aMory kjitThHi aminooBaTh dopMy, 30KpeMa 3axoIll-
JIIOBATH TBepAi NOXXHBHiI YACTHHKHM Ta mepecyBaTHcb. ¥ iHdyaopili-cysiitok
(Man. 37.4) € ocobauBe CKOpOTAHBe cTefeble, 38 JONOMOroI0 AKOro KJiTHHA
Kpinutsca fo cyberpary.

Sflpepri anapaTH OAHOKJITHHHHX i 6AraTOKJAITHHHHX eyKapioTiB MOKYTHL
Bigpisnaruca mixx cobolo. Tak, y indyaopiit i popaminidep € agpa asox Tanis:
BereTaTHBHI — Bignosiaalors sa peryaaniio 6iocuareay 6inkiB y kairnai Ta in-
mux npouecis o6Miny pedyoBHH, reHepaTHBHI — 36epiraloTs cnagkopy ingopma-
nilo Ta sabeaneuyroTs ii nepenauy AouipHiM KJIITHHAM ImijJ Yac pO3MHOMKEHEA,

Maa. 37.3. Odnoxaimunni eyxapiomu — mewxanyi Manx. 37 4. [Tocenenna

6odolix: A — npichoeodnull nanyuprult Oxzymuxo- ingysopii-cysitok:

eult pody Llepapiym; B — uepenawiku MopcbKux I — kaimuna; 2 - cmebeavye
gopaxinigep
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Maan. 37.5. Koaonii ingyaopiic 3 podie 3oomamuiym (I), Kapxesiym (I11)
ma Kamnaneaa (111 ) i 3eaenoi sodopocmi 3 pody Boaveoxce (IV)

Y dorocHHTe3ylOUMX BHAIB OAHOKJITHHHHX Yy pisEEx KoMGiHamiax
npucyTHi nirmenTn: xnopodinu a, b Ta ¢, KapoTHHH, KcaHTodinKM Ta iHui.
Kcanurodinu HaaaloTh xJopomnnactaM pisHOMaHITHMX 3abapBieHb: 4epBO-
Horo (4epBoHi Bogopocri), 6yporo um kopuuyHeBOro (AiaTomoBi BOAOPOCTI)
TOINO.

* KonoxianbHi 0gHOKNITUHKHI eykapioTu, xoua i ckaazaloTecs 3 6araTbox
KJIITHH OZHOrO 4YH KiJIbKOX THIIB, aJle KOXKHA 3 HUX 3Aebinsmoro pyHKnioRye
HeyarojxeHo 3 immuMn (Mana. 37.5). KisbkicTs KaiTHH KosIoHIT Moke 3 yacoM
aMiHIOBaTHCh 860 3aJMINAETHCH NOCTIHHOO (HAIPHKIIAJ, YV BoabBoKcy). Komo-
Hii agaTHi yTBOpIOBATH AeAKi indysopii, pagionapii, apixaxi. 38’A30Kk Mim
OKpeMHMH KJITHHAMH B MeXaX KOJIOHi# MoxKe 3/iiicHIOBaTHCA 3a JOMOMOI0I0
OHUTONJIA3MATHYHHAX MicTKiB (BoaLBOKC) 860 ca1n3oBoi 060JI0HKH.

Cepej BereTaTHBHHX KJIITHH KOJIOHi1 BOJLBOKCY MOKHA noMiTaTH 6ipmi 3a
poamipom. Born 3a6eaneuyioTh HecTaTeBe PO3MHOMKEHHSA: 38 PAXYHOK IXHBOTO
noAiny yTBOPIOIOTHCA A04ipHi KoJsloHil, AKi arogoM 3anMIIAIOTH TiNI0O MATEPHH-
CbKOI TA BUXOAATH HA30BHI.

Kononii indgysopifi MoxyTs MaTH BHMISj KYIIHKiB, HAa BepxiBkax rinok
AKMX poaTamoBaHi okpemi ocobueE (amB. man. 37.5). Hanpuknaa, kononii
poay 300TaMHiyM MAOTh BHIVIAA NAALMH 3 8—9 JHCTKAMH, KOXEH 3 AKHX
BMimye Kinbka gecaTkiB ApiGHHX ocobuH Ta 1-2 Benmkux. Beauki ocobunn
BifjoKkpeMiIOIOTBCA Bi KOJIOHII, NeBHAH Yac IIABAIOTH 32 AONOMOrol0 Bilok,
noTtiM ocizaloTh Ha cyGeTpar i Aal0oTh NOYATOK HOBHM KOJIOHiAM.

B oaHOKJNITHHHHAX eyKapioTiB Ti/I0 CKJIAZAETHLCHA 3 €AHMHOI KAITHHH,
AKAa BOAHOYAC € CAMOCTiHHHM opradiamoM. OaHoKAiTHHHI Ta n0o36aB-
JieHi TKAHHH 6AraToKJITHHHI eykapioTn (pocauHH, rpubu, TBApHHHE)
OTPHMAJIH 3arajbHy HA3BY ¢«[IPOTHCTH®.




- IloBepxHeBRit anapaT pisHEX rpyn npoTHcTiB Mae cBoi ocobauBo-
cTi: y BogopocTeit i rpubiB soBRimHiIN# map, poaramoBaHuit Hax
MeMGpaHOI0, NIpeACTABJIeHHN TBEDAOIO KJIITHHHOIO CTiHKOIO, AKA
CKJIAAAETHCH NMEePeBaykKHO 3 nojicaxapuaiB (11eJ0/1034, IeKTHHY Ta

_Tema 2. Oproknitwrni oprarismm  W8I5R

xiTHHY). B OAHOKJIITHHHHX TBADHH KJIiTHHA 3aBX A BKPDHTA ILJ1a3- Koporxo
MATHYHOIO MeMOpaHOI0, AKa MOXKe YTBOPIOBATH HeCHpaB)KHi e
Hi>kKH a60 % Mae nocTifiny opMy 3aBAAKH HAABHOCTI mWinbHOrO ' O/0eHE
niaMeM6paHHOrO mMAapy UHUTOILIA3SMHA (IeJiKyIH).
Cepen oAHOKJITHHHMX Bigomi KosoHiansHI BHAH, AKi ckiaaa-
I0ThcA 3 6araThboX KJIITHH OAHOrO 4YH KiJBKOX THNiB; Taka
Audepenniania nos'ssaHa i3 3abesaneueHHAM PO3MHOXXeHHA a6o
po3ceJIeHHA.

1. Yum pisHaTLCa Mix COBOI0 OAHOKNITHHHI Ta BararokniTwHHi eyxapio-

™? 2. fixi ocoGnueocti Gyaosu OBOMOHKM KNiTMHW B8 DISHMX rpyn

nporwctis? 3. Y axux opraHiamie icHye andepenuiauin sgep Ha
BEreTaTMBHI Ta reHepaTweHi? ¥ yomy nonarae GionorivHe 3HavYeHHs

usoro senwa? 4. Y YoMy pisHNUR MiX xonoHiansHumM Tta Gararokni-
TUHHUMM @YKaPIOTHIHAMK OPraniamMammn?

Nomipxyitte. Yomy odnoxaimuuna eyxapiomuxna icmoma nobydosana 3azaaom
cxaadniwe, Him Oydb-axa oxpemo 63ama Kiaimuna OazamoxaimunHozo

opzanizmy?

3 OCOBJIMBOCTI ITPOILECIB
o JKHUHTTEAIAJBHOCTI OTHOKJAITHHHHX

EYKAPIOTIB

NMpuragavite: axa Oydosa dxczymucie i eilioxk? Axi opzaniamu nasusawoms asmo-
mpognumu, mikcompoprumu ma zemepompodprunu? Axi 6ydosa ma
@ynKyii naasmamuynoi membpanuf

* Pyx npoTucrTis sabeaneuyloTs 0CO-
Gansiopranenu: pxryruxu(mai. 38.1),
Biliku a6o HecnpamskHi Hixkku. Kpim
PyxoBoi GyHKIIl JKryTHKH .Ta BifkKH
MOXXYTh BHKOHYBATH H geaki immri.
IHKOJH JYKIYTHKH CAYTYIOTH AJIA NPH-
KpinnesHs, yTBOpIOWYH crebenbne
(auB. man. 37.4). Pyxu mxryrukis i
Bifiok 3afeaneuyioTh nocTiHi NOTOKH
BOJM HABKOJIO KJiTHHH, AKi JOHOCATDH
J0 Hel YACTHHKH 1)Ki TA OYHINYIOTH il
IIOBEPXHIO BiJi CTOPOHHiX YaCTOK.

Awmeboignnit pyx BinbGyBaerbcsa 3a-
BAAKH YTBOPEHHIO THMYACOBHX BHPOC-
TiB — HecnmpaBixHix HixoK (DCceBAONO-
aii). Boru MOXKYTb MaTH pi3Hy opmy,
imkonm spaTHi aamBaTHCA Mix cobolo

Maa. 38.1. [Joszuli dnczymux eszaenu

3exenoi (gomozpagiro 3pobreno 3a do-

noMozo0 CKGHYBGALHOZO MiKpocKona):

1 — 3azaubuna, 8 axili poamawosanull
dxczymux (2)
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Maa. 38.2. Tunu necnpasxhix nixox (cmpixa-
Ku sxa3yomb pyx yumonaasmu ): 1 — wupoxi is
3aoxpyzrenow eepxiexon; 2 — monenvxi, dam-
ni 3aausamucs mix cobon; y maxuii cnoci eonu
ymeopowomb r06urbky cimxy nasxoro kaimu- Maa. 38.3. I'pezapuna — odnoxai- «

Ku; 3 — monenvki Heposzaayxeni muKKuil napasum yaeKucmorozux

y NeBHMX AiJIAHKAX TA YTBOPIOBATH JIOBHJIBHY CiTKY ANA 3aXOMNJIEHHA OYKHUB-
HUX YaCTHHOK (Mau. 38.2).

Koeanuil pyx npuraManauii nume He6araThoM rpynaM npoTuctis: ocobum-
BHM Ha#npocTilnuM TBapHHaM — rperapuHam (Maj. 38.3), aiaroMoBHM BOJO-
POCTAM Ta JeAKHM iHmuM. ¥V rperapun KOB3HMH pyXx BiA6yBaeThCs 3a pAXYHOK
XBHJENnoAiGHuX pyXiB MO3JOBXKHIX CKJAAA0K NOBEPXHi KJiTHHH, y AiATOMOBHX
BOAOpPOCTell — CTIKAHHSA CJIN3Y 3 NOBePXHi KJIITHHH B IeBHOMY HANIPAMKY.

* JXKXMBNeHHs OAHOKNITUHHWUX eyKapioTis. Cepen OPOTHCTIB 38 THIIOM *KHB-
JIeHHA BHALNAIOTHL aBTOTpOodiB, rereporpodir i mMikcorpogis. I'ereporpodn
MOKYTh HOINIHHATH XKy 34 JONOMOroI0 niHonuTo3y abo dharonnrody (npuzadaii-
me, ax @opmylombca mpashi eaxyoxri). PisHOBEAOM (arommTo3y cayrye
BHCMOKTYBAHHA 3100H4i y XMKHX JUKryTHKOBHX a6o iBdyaopii (Man. 38.4).

» Maa.384.I. Xuna ingysopis didiniii: 1 — xobomox, na sepxisyi axozo poamawosanuii
pomoeuii omeip, nponuxae y miro 30o6uyi; 2 — noscku eiliox, 3a donomozow aKux
didinit naaeae. 11. [Jidinih (3, 4 ), wo cnoxcusac ingysopio-mypeavxy




Tema 2. QaHOKMITUHHI OpraHiamMmn it ]

BaraTboM OAHOKNITHHHHAM Opragis-

MAM NpPHTAMAHHA CKJAJHA MNOBeAiHKA, TpasHi sakyoni =8
NOB'A38HA 3 NOMIYKOM i 3aXONeHHAM 4
ixxi. Bona mnosnsArac B poanisHaBaHHI
PeNenTOpPHAMH MOJIEKYJIAMH TNOBepXHi
KaiTHEM XiMiYHHX pedoBHH [AiKepena
JKUBJNeHHA (iHmoi KaiTuHH, oprariuENX
YACTHMHOK TOILIO).

Astorpodri (6insmicTs BOgOpOCTeit)
Ta MikcorpodHi (HanpEkiaaj, eBryeHa
3eJieHa, XJ1aMiIOMOHA 1) NPOTHCTH 3/14T-
Hi 510 dorocuHTE3y. 3aNaCHUMH MOJjica-
XapHAAMH B HHX CJAYryIOTh KpOXMAaJb
(seneni BogmopocTti), XxpusonaminapuH
(miaTomoBi Bogopocti) Tompo. ¥ rerepo-
Tpodir HAKONMHYYETHCA mHOJicaxapup
riaikores.

HeneperpaBneni TBepAi pemTKH B
amebonofi6EuX OpraHi3MiB MOXXYTH BH-
AanAaTHca B Oyab-aiKoMy Micni nmosepxHi
KJITHHH, & B THX, SKi MalOTh NOCTiHAHY
dopMy Tina (manpmknag, indysopis-
TydeabKa), A1 BEAANCHHA OUX PEIITOK
CJYrye AinAHKA noBepxHi ocobanBoi 6y-  Maa. 38.5. Cucmema opzanea mpae-
JA0BH — nopomuns (Maj. 38.5). AeHHA inpy3opii-mygeavru

PyHKNi0 BUALNEHHEA 3 KIITHEN HaJ-

JHIOKY BOAH pa30oM 3 PO3YMHEHMMH B Hi npoaykramm obminy pedoBHH
3aiACHIOTh CKOPOTAMBiI BaKyoJsi, npuraMaHHi 3gebinesmoro npicHOBOAHMM
npoTHcTaM. Y NApasMTHYHMX BHAIB i MemkarniB cononux soaoim ni paxyoni
apebinbmoro BiacyTHi, a BuAgineRHA BinGyBaeThcA uYepesa BCI0 NOBEPXHIO
KJIiTHHHA.

* PO3MHOXEHHN NPOTUCTIB NIepeBayKHO HecTaTeBe, iHKoJM — craTese. A
Garatbox BuAiB (dbopaminidepn, manapilianit nnasmoxift Tomngo) xapaxkrepni
CKJIaIHi JKMTTEBi NMKJIN BHACJAIAOK YepryBaHHA NOKONiHL 3 pismnMu dopma-
MH DO3MHOXEHHA.

HecraTese poaMHOKeHHA NPOTHCTIB BiaGyBaecThes y BUraAai pisnopnain mi-
TOTHYHOro noainy. ¥V aeAKHX BHNaAgKax mij uac Mitoay saepna o6osonka abe-
piraeTbes, i AAPO NepeIHYPOBYETHCA HABIIL MiC/IA 3aKiHYEHHA PO3XOAKEHHSA
xpomocoM A0 #oro nmousociB (Hanpukaajn, y ameb, 6araTbox MKIryTHKOBHX
TOIIO).

HecraTeBe pO3MHOYXKEeHHSA MPOTHUCTIB MOJKe 3AiiCHIOBATHCSA MOAIIOM HABIILI
(ameba nporeii, eBrsieHa sesieHa, iHdysopia-rydenska Ta iH.), MHOMXHHHHM
noxinom (ManApiiiEmil nnasmonii), 6pyaskysanaaM (AeAki ingy3sopii) abo sa
JOIIOMOr0I0 PYXOMHX (300CIIOPH) YH HEPpYXOMHX crop (BogopocTi, rpubn). ¥ npo-
neci 6pyHbKyBaHHA Bia 6inbmoi (MaTepHHCBKOI) KJIITHHM MOXKe BioKpeM-
JIIOBATHCH oAHA 860 Aexinbka ApibHimMmMX (HouipHix). VHACAIOK MHOMXKHHHOIO
noAiny AApo KAiTHHH 6araTopas3oBo NOALNAETHCA, & 3rOAO0M HABKOJIO KOMCHOIO
3 ROYipHiX Ajep BiOKpeMJIIOEThCA AiJIAHKA HUTOIUIA3MHY i BHHUKAIOTH JeCAT-
KH abo corHi ApibAnx gouiprix kairna (hopaminidepn).
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Man. 386. I. Poamnoxenna xaamidomonadu: necmameee (A) ma cmamese (B).

II. Poamnoxmenna causosux cnoposuxie. I11. [Juxa possumxy marspiiinozo napasu-

ma: B — necmamesi noxorinna e opzanismi aodunu; I' — cmamese po3Mnoxerns ma

Ppo36umMoK Hecmamesux nokoainb 6 opzaniami xomapa; [l — nompaniasania pyxauseux
KAiMUuK 3i CAURKUX 30103 KOMAPA 8 KPO8 AI00URUY

CrareBuit npounec y nporucrip agebinemoro moxke BigbysaTuch y dopmi
3JIATTA CTATEBHX KJIiTHH — raMeT Ta KoH'oranii. B ogaux smais (xnamipgo-
MoHanH, dopaminidepn) yci ramern ogHakoBi, B inmux (Manapifiunit napa-
3T, BOJBBOKC) — KiHoui Ta wosoBiui crareBi kniruHm pisHarbca mix cobolo
(mMan. 38.6).

Kon'orania sigoma B indyaopiit, Boaopocrei i rpn6is. ITix vac kor"loranii
ABi KaitrmHM iHQy3opilt 06MiHIOOTHCA MirpyroumMm aapaMu. ¥ HHTYacTol




Tema 2. OaHoxNiTUHHI opranismun 1Rl

Maanx. 38.7. Kon’ozayia y cnipozipu: 1 — yumonaas- X - l
MamuvKuili micmox Mimx Jdeoma kKaimunamu; 1 w F -
: *
. R

2 — emicm oduiel xaimunu nepexodumb 0o inwioi \
1 i
‘ | ii

3 ymeopeHHAM 3uzomu; 3 — noOKuHyma KaimuxHa
o0onr0MKaG
2

BOZIOPOCTi crniporipu Mix oKpeMMMH KJIiTHHA-
MH ABOX HUTOK BHHHKAKOTH IHTONJIASMATHYHI
MicTKH, AKHMH BMicT ofHiel KaiTHHH Depexo-
ANTH B iHINY 3 yTBOpeHHAM 3uroru (mau. 38.7).
Y moaasblIOMYy 3MroTa NPOPOCTAE HOBOK HUT-
KOIO KJIiTHH.

* Mosegivka OAQHOKNITMHHMX eyxapioTis.
Iloni6no mo iHmmEx opra”iamis, nporucraMm
npuTaMaHHA nodpasausicme, To6TO 3AATHICTE
COpHUMMATHM MOAPA3HHKH AOBKiNnA i neBHUM
YHHOM HA HHMX BignmoBizaThH. PyxoBi peaknii
NpPOTHCTIB MaloTh HasBy TakcuciB. Taxcucu
(Bix rpen. makxcuc — poaMmimenHs1) — cnps-
MOBaHI pyXH OprasHiamiB y HanpaMkKy A0
(nosumusenuit maxcuc) abo Bix (Hezamusenuil
makcuc) noapasEuka. Hanpuknazn, KiaiTuHA
eBrJIeHH 3eJieHol abo xnaMifioMoHAZM pyxaloThca B Gik mixepesna ocBiTieHHA
3aBAAKH HASIBHOCTi 0COG/IMBOrO CBiTIOWYTJIMBOrO YTBOPY — Biuka.

¢ AnanTtauil npoTUCTIB A0 cepeaoenula MelwuxkanHa. IcHyBaHHA B pisHOMA-
HITHHX cepeJOBHIAX MEIIKAHHA MOXXJIMBe 3ABAAKH HAABHOCTI B MPOTHCTIB
pisHOMaHiTHHX npucrocysaHs (aganrtauiii) ao umHEMKiIB noBKinna. Hanpn-
KJajJ, Y MeIKAaHIiB TOBILli BOAM € Pi3HOMaHITHIi BHpPOCTH YepenamkH, KJi-
THHHOI CTIHKH BHYTPiIIBOKJIITHHHOI'O CKeJIeTA YH NaHIMpa Y BUMIAAL IIKMiB,
pasiajbHO PO3TALIOBAHMX I'OJIOK (HANPHKJAA, YV AeAKknx ¢opaminidep i npo-
MeHAKiB), aki 36inbmyoTs NIOIY NOBEepXHi KAITHHH, OHOYACHO 3MEHIYIOYH
il Bary. BinsHOMY mIHpAHHIO B TOBIIi BOAYW COpHSAE i CiTKa 3 TOHKHX Hecnpa-
BXKHiX Hi)XOK (mpoMeHnAkH) a60 BKIIOYEHHA KPAILIHH XHponoAi6GHol peuoBUHHA
B IMTOMNNA3MI (IPOMEHAKH, NAHIIAPH JXKI'YTHKOBI TOIIO).

¥ nporucris, aki BeayTh cuaaunit cnocib XKUTTA, € YTBOPH, 3a JOIOMOI0I0
AKHX BOHHM NPHKPIMIIOITLCA A0 cyfcTpaTy, Hanpukiaajg npukpinge crebenbne
indyaopiit-cysifiok (mai. 37.4).

IcayBannsa y Api6HAX 3aNOBHEHMX BOAOIO IINAPHHAX I'PYHTY (Kaninspax)
TAKOXK MMO3HAYAETHCA HA MeBHHX ocobauBocTax Gynosu. KniTnan rpyHTOBHX
npotucTtiB y 5—10 pasis api6brimi nopirEsHO 3 po3mipamMmu 6J1H3BKHAX BHAIB —
MEIIKAHIiB NPiCHUX YH COJIOHMX BOAOMM, YACTO IJIACKi, JEII0 CHpOoLueHOoL
OymoBH.

Imuncrysannsa. [Tocymansi nepiogn Ta HH3BKi TeMnepaTypH OAHOKJIITHH-
Hi TBApDHHH Nepe)XHBAIOTH Yy BHIMIAAL ocobauBHX cTagifi cnokow — OHUCT. ¥
nponeci yrsopeHHsA nuct (iHnucTyBaHHA) MOXKe BiabGyBaTucs ckaagHa nepeby-
poea kiaitueu. Hanpuknaa, B iHdy3sopi#t niag yac iHNMCTYBAaHHA 3HHKAKOTH
CTPYKTYPH, NOB’S3aHi 3 AKTHBHHM JKHTTAM (BifiKHM, OpraHe/H 3axXolJIeHHA
i»ki, BaKyOJIi TOIO), OATONJA3MA 3HEBOAHIOETHCH, YIiJLHIOETHCHA i HABKOJIO
KJiTHHN (OpMYIOTBCA 3axXMCHiI 000JIOHKHM (3a3Buuail iXx He MeHIle JBOX)
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Maa. 38.8. {ucmu ame6u (1) ma ingy3sopii (2)

(man. 38.8). Ili o6010HKH X8pAKTEPHU3YIOTHCA HU3BKOIO MPOHMKHicTIO i aziil-
CHIOIOTh MexaHiuHM# Ta ximiunnil saxucr kniTnHEYN, Aka abepirae »xuTrTe3gar-
HicTs B iHIMCcTOBaHOMY cTaHi NporAroM micanis i HaBiTh pokis. [lucT MOXKYTB
sabeaneyyBaTH NOMKPEHHA NIPOTHCTIB BITPOM, BOJIOIO YH 38 YYACTi dKMBHX icToT.

Koporxo
npo
ronosHe
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Inyucmysanns, maxcucu.

» Pyx nporucTis 3a6eaneuyiorTs A)KI'yTHKH, Bilikn, ncepponozaii, Xxsmreno-

Ai6Hi cKopoueHHA NoBepXHi KIITHHH a60 cipAMOBaHe CTIKAHHA CJIK3Y.
Cepen npoTHCTIiB 3a THNOM >XHMBJIEHHA Ppo3pisHAOTH aBTOTpOdiB,
rereporpodis i Mikcorpodis. Heneperpasseni reepai pemTku B ame-
6onoai6Eux opraHiaMiB MOXyTh BHaansTHCA B Oyab-akomy Micmi
NOBepXHi KJiTHHH, a B THX, AKi MaloTh nocTiiny opMy Tina (Hanpu-
KJaj, iHpysopia-rydenbka), A18 BHAANEHHA IHX PEIITOK CAYrye
ocobimBa AinsAHKA noBepxHi — nopomuna. OyHKIiO BHALNIeHHA 3
KJITHHHA Ha/UIMIIKY BOAH PasoM 3 PO3YMHEHHMMH B Hili mpoAyKTaMu
oOMiHY pedyoBHH 3AiHCHIOIOTH CKODOTJHBiI BaKyoJii, OpHTaMaHHi
apebinbmoro npiCHOBOAHMM HPOTHCTAM. ¥ NAPA3HTHYHHX BHAIB i
MeIKAaHIiB COJIORMX BOAOMM Ii BaKyoui BiacyTHi.

Y mporHcTiB BijoMi HecTaTeBi Ta cTtaTeBi GOpMH pPO3MHOMKEHHA.
HecraTeBe po3MHOXXeHHA MOXKe BiifyBaTHCH II1AX0OM OALTY HABIIL,
MHOKMHHOIO nozainy, 6pynskyBanesa Ta iH. Craresmnil nponec agiii-
CHIOETHCA Y BHTJAAL 3/IATTA raMeT 3 YTBOPDEHHAM 3HrotH. llas
GaraThb0X BHAIB XapaKTepHi cKJagHi XHTTEBI MMKAM BHacHigOK
YepryBaHHA MNOKOJiHb 3 pisEHMMH dopmaMu po3MHOXKeHHsA. [lna
nepe;XHBAHHA HECHPHATIHBHX YMOB NMPOTHCTH YTBOPIOIOTH CIOOPH
(BosopocTi Ta rpubu) abo nucTH (ogHOKAITHHHI TBApHHEMK).
IIpoTHcTaM npuTaMaHHA NOOAPA3NMBICT — 3AATHICTH cOpHAMATH
NOAPa3HHUKH AOBKi/LIA i neBHMM YHHOM Ha HHX BianosinaTu. Pyxosi
peaknii Ha MOAPA3HHKH MAIOTH HA3BY TAKCHCiB.

1. fxi popmm pyxy cnocrepiraoTts y npoTHCTie? Ski opranenu ix 3abes-

POIMHOXYIOTLCS NPOTHCTH?
4. Lo raxe xoH"1orauin? fixe i Gionoriyxwe sxavenna? 8. fik nporweTm
NepexmBanTb HECNIPHATING] yMOBH?

NMowmipxysite. o cniavnozo ma 6idxMinnozo y posmuoxenni npoxapiomie ma odnoxAri-

munnux eyxapiomie?




I o Tema 2. OpHOKNiTMHHI OpraHismmn_ Sy

3 POJIb TPOTHCTIB ¥ INIPHPO/11
e TATOCIIOJAPCTBI

@ NMpurapavire: wo maxe Giorozivnuli cnoci6 Gopomvbu i3 wxidrusumu sudamu? Ifo
make xepieni xonaaunu? IIflo maxe cumbios i mymyaricmuuni
83aemo38’a3xu? Ilfo maxe anmubiomuxu ma simaminu?

e Pont y npupogai. OgroxiTHEHI eyKapioTH, KIiTHHA AKNX Mae MiHepaabHi
yepenamku (dpopaminidepn), narnup (aiaromosi BogopocTi) un MiEepansHmik
BHYTPiIIHBOKIITHHHAMN CKeJleT (IPOMEeHAKH) BiirpaloTs Ba)XJIABY POJb B YTBO-
PeHHi ocafoBHX Nopij. 3 pemTOK OopraHiaMiB, A0 ckaaxy 060JI0HOK (HATIPHKJIAJ,
YyepBOHA BOAOpPicTHL KopaJsina) a6o yepenamok (popaminidepHn) AKHX BXOAWUTH
kapbGonar kanmnilo, sa corHi MinbioHIB pokiB yTBOpHIMCA 3HAUHI MOKJIAZH
BANHAKY Ta Kpedian (man. 39.1). YHACAIAOK ropoyTBOPIOIOYHMX MpoOIeciB AHO
MOpiB pasoM 3 BanHAKaMH migifimanoca it meperBopioBasioca Ha cyxoain. Tax
BHHHKAJH KpeliaaHi narop6n Ta nini ripceki nanniory, raki ax Ilipenei, Anxb-
nu, Nimanai. Ilaanupi sigMepanx aiaToMoBHX BogOpOCTEif, 110 CKAAAAIOTHCH 3
Si0,, ocinaroun Ha aHO, MPOTATOM MiNLHOHIB POKiB YTBOPHJIK OCAZOBi NopoaX
diamomimu. 11i noknagn BHKOPHCTOBYIOTH AJ1A BHpOOHKMITBA BHOYXiBKH — AU-
Hamity. BayTpimnii ckesner 6araThox MpOMeHAKIB TaKoX ckaagaersed ia Si0,.
IIi ckeneTH yTBOpDHJIH oOcajioBi mopoam padioaspumu, 3 AKHX CKJIAJAECTHCH,
Hanpukiaaj, octpis Bapbaaoc y KapuGcbkoMy Mopi, 8 TAKOXK MOKJIAAM TAKHX
HANiBKOIITOBHUX KAMEHIB, AK AIIMA, ONAJH, XAJANeAOH Tomo (Man. 39.2).

Buxonni pemtkr dopamiridep, niaToMoBHX BogopocTeit Ta iRmmMX, AKi g0-
Gpe 30epiraroTbcs y ckNaji OcafOBHX HODij, JIOAHHA 3ACTOCOBYE AK KepieHi
xonaaunu. OcKinbKHM KOMHA reoJioriyHa emnoxa Maja ocoOGanMBHit BHAOBHIA
CKJIAJA IHX iCTOT, e Ja€ MOXKJIHBICTh BUBHAYMTH YAC YTBOPEHHA THX YH iHIIMX
nopia. JocniHNKA BAKOPHCTOBYIOTh TAKI PEMITKH AJA NOIIYKY NOKJIAAIB KO-
PHCHHX KONAJIMH, AKi BHHHKJIK B nNeBEUH yac icTopii 3emni.

AsBrorpodHi nporHcTH — MemIKaHNi BOAOHM — CHHTe3yIOTh S3HAYHY Kijb-
KicTh opraniuHMX cnonyk, siki MOXKyTh cnokmBarH immi opramiamm. Kpim

Maa. 39.1. Kpeiidani nazop6u na ITodiaai (1); pianomanimmui vepenawixu
gopanminigpep (2 ); 3 omeopis vepenawox euxodams wucaenni nceedonodii (3)
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Maa. 39.2. Pisnomanimuicmo ckenemis npomensxias, abo padiorsnpii (1)
(maawonox, 3pobarenuis E. M'exxeaem 6 60-mi poxu XIX cmopivus);
AwmMa (2); npuxpaca 3 onaaoxm (3)

TOro, y nponeci GoToCHHTe3y BOHH BHALNAIOTh 3HAYHY KiJbKicTh KHCHIO, mifi-
TPUMYIOUH nocTifimit ckaapx rasis B armocdepi. OgHoknirnHui eykapiorn,
3JaTHi NOrIMHATH PO3YHHHM OPraHidYHKX CroayK, 6epyTh yuacTs y mpouecax ca-
MOOYHILEHHA BOJIOIM.

3a BUIOBHM CKJIa/I0M IIPOTHCTiB MOYKHA BU3BHAYHMTH CAHITAPHHIA CTAH BOAOHM.
Hanpuksaj, eBrjieHa 4epBOHA MeINKAE Y YHCTHX BOAOKMAX, A eBIJIeHA 3eJieHa
HaJAa€ NepeBary Bojli 3i 3BHAYHMM yMiCcTOM OpraHiYHMX pe4oBHH. Ik BH npuragy-
€Te, 3 NoAIGHOI0 MEeTOI0 BHKOPHCTOBYIOTh i IPOKApIOTiB, HANPHKJIAA KHIIKOBY
nagudyxky. Metoan Bu3HAYEHHS CTAHY JOBKiJIA 3a AONOMOI0I0 BHAOBOIO CKJIAAY
opraHiaMiB HA3KBAIOTL 6ionozivKoI0 induxayico (BGioinduxayicro).

BaxyiHBa posib OAHOKJIITHHHHX €yKapoTiB y 3abeaneueHHi pofio4oCTi I'pyH-
TiB. 'pubH po3KAAAAIOTH PEIITKH OpPraHiaMiB 0 MiHepaJbHHX CHOJYK, fAKi
CIOKMBAIOTH 3eJieHi pocanHH. IIpn mbOMy BOHH BHALIAIOTH BEJIMKY KibKicTh
BYIJIEKHCJIOrO raay, Heobximsoro ans c¢orocuHTesy. Kpim Toro, rpysrosi
rpubu GepyTh YYaCTh y CHHTe3i OpraHiYHMX CIOOJYK, 3 AKHX (POPMYETHCH POIIO-
unit rymycoBuit map rpyaTy. I pyHTOBi BogopocTi ik GOTOCHHTETHKH yTBOpPIO-
10Th 3Ha4YHY KiabKicTh opraHiyHMX pedoBHH Ta 30aradyyioTh I'DYHT KHCHEM.
MacoBe pO3MHOYKEHHsI I'DYHTOBHX BOJOpPOCTEH, TAK 3BaHe HBiTIHHA I'DYHTY,
€ npuKMeTolo fo6poro Bpoxkai. Halfuacrime ne Asrme cnocrepiraloTs HaBecHi
1 BoceHn. Y meit yac Maca I'pyHTOBHX BoiopocTeit Moxke caratu Ao 1500 kr/ra.

IpyHTOBi Ta BOAHI IPOTHCTH CAYTYIOTh ANA KHMBJIEHHA iHIIAX OpraHiaMiB.
Jeaxnx 3 HUX, HANpUKJaAaJ iHdysopiii, T0AMHA PO3BOAXTS A1 BANOAOBYBAHHA
JHUYHHOK i ManbKiB pu6.

BaraTo BuaiB npoTrcTiB 3aaTHi BeTynaTH B pisHi opMu cuMGioay 3 iHmmMu
opraniamamu. YacTo 11e cniBicHyBaHHA Mae XapaKTep MyTYaJiCTHYHHX BigHO-
cuH. ¥Yci BM 3HaeTe npo KopaJosi pudu. Tak or, AN YyTBOPEHHA MACHBHOIO
30BHIIIHBOI'O BAIIHAKOBOI'O CKeJleTa KOJIOHil kKopasoBux noiimis (Man. 39.3)
noTtpibHo, mob y ixHiX KAiTHHAX OcenIHCA NeBHi BHAKM BogopocTeii. Bogopoc-
Ti MOXKYThb OCeNATHCH i B KJiTHHAX iHMHUX 6AaraTOKJITHHHHUX TBAPUH — riap,
BifiluacTux 4yepsiB Tomo. BoaopocTi mocTayalTh KJIITHHAM TBApMH KHCEHb i
CMHTe30BAHi OpraHiyHi coJiyKH, 8 HATOMICTb OTPHMYIOTH IPHTYJIOK i Heopra-
HiYHi pe4oBHHH, HeoOXiAHi Ana 3aificHeHHA POTOCHHTE3Y.
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Maa. 39.3. Cxeaem xo- Maa. 39.4. Tuwalinuku pocmymb Ha KAMEHAX
paaosux noainis ymeo- (A — xopxoeuli auwaiinux ) i cmoabypax depee

PIOEMbCR 38 PAXYHOK (B — aucmyesamuis auwalinux )
Ixnvozo cumbiosy 3 xai-
munamu sodopocmell

V¥ KHIIeYHHKY AeSKHX KOMAX, HANPHKJAJ TepMiTiB i Tapranis, 0608’A3K0B0
npHcyTHI ocoGnuBi oAHOKNITHHHI 6araTofKryTakosi Teapuan. Boau Bupobiis-
I0Th (bepMEeHT, AKHI pO3IeILIioe KIITKOBHHY, a4 CAMi 3HAXOAATH B OpraHiami
KOMAXH IMPHTYJIOK i 3anacu Dxki. ¥V maysKy TpaBoifHMX KYWHHUX TBAPUH XU-
BYTH pi3Hi iHdy3opii, cyMapHa Maca AKAX MOXKe CATaTH KiIbKOX Kijnorpamis.
IIi indysopii KuBnaTECA GaKTepiaMH, [0 MEMIKAIOTH TAM CaMO, 0cO6GaMBOI
KOPHCTi BOHH OpraHiaMy xa3saiHa He IPHHOCATDb, X04Aa i MIKOAX He 3aBAAIOTS.

OznsoKNiTHHAEL BosopocTi B cuM6iodi 3 rpu6aMu yTBOPIOIOTHL JHIIANHUKHA
(Man. 39.4). Bouu cuHTe3yI0Th OpraHiuni peuoBuRH, AKi coxusae rpub, a Toi,
Yy CBOIO 4Yepry, mocrada€ KJiTHHaM Bofopocreil Heobxiani ans dorocuHTE3y
BOAY Ta MiHepaJbHi CIIONYKH.

* Ponb y rocnogapcTei Ta xutTi moaunn. Pismi Buan Mikpockoniynmx
rpubiB JIOAMHA BUKOPHUCTOBYE JJIA NMPOMMCJOBOrO OTPMMaHHA aHTUGioTHKIB,
BiraminiB, npoaykris cnuproBoro 6poainasa Tomo.

INepmuit anTubiornk nenimuain 6yno orpuMano i3 nsinesoro rpuba pony
Merninun. Haraaaemo, mo anmubiomuxu — ye 6ionozivno axmueni pevosunu,
AKi 8 HeseauKux Kiavkocmax eubipxo6o npuznivyoms xummeodiaavhicmo nes-
HUX MiKpOOpzani3Mie ab0 3ampumylOms POIMHONCEHNA KAIMUKR 3N0AKICHUX
nyxaur. CyTs Ail DUX CHIOAYK NOAArAE B TOMY, [0 OAHi 3 HUX MOPYIMYIOTh YTBO-
PeHHA NoBepXHeBoro anapary ta niiicuicrs Gionoriuanx Mem6pan (Hanpukaaz,
neninuiin), iHmi — cuHTe3 6iNKiB UM HyKJIeIHOBHX KHCIOT MiKpoopraHiaMiB
(sanpukaaj, TerpanukaiH). AHTHGIOTHKH € DPOAYKTAMH JKHTTEAiANBHOCTI
pisHoManiTEMX Mikpoopramiamis. KpiM npmpoarmx anTmbGioTHKiB icHyOTB
HITY4YHi, OTPEMAaHI 3a 10NOMOro XiMiYHONO CHHTE3y HA MiANPHEMCTBAX Mik-
pobiosnoriunol mpoMucI0OBOCTI.

3acrocoByBaTH aHTHGIOTHKH chif BKpalt obGepexxHO i aume crmocobGoM Ta
y ZHo3ax, nponucaHHX JikapeMm. XBopoGoTBopHi Mikpoopramiamm aocHTH
IIBHAKO CTAIOTH HECNPDHHHATAHBAMH A0 IHMX CIOJIYK; TOMY BY€Hi mocTii-
HO CeJIeKI[iOHyIOTh IITAMH MiKpOOpraHiaMiB, 3JATHMX YTBODIOBATH AHTH-
GaxkTepianbHi Ta aHTHBiIpyCcHI peuoBHHH, Ta A00yBalOTH 3 HHX HOBi i HOBi
aHTHGiOTHKH.
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Piani suau Apimaskis BHKOPHCTOBYIOTH ¥ NeKAPCHKill MpOMHECIOBOCTI, BH-
HOpoOGcTBi, NHBOBADPiHAI, 118 OTPHMAHHSA CIIHPTY TA AeAKHX KHCJIOMOJOYHHX
NPOAYKTiB, 30KpeMa Retbipy IleBHi BHAM HPOTHCTIB 34CTOCOBYIOTH JJA
OUMINEHHS IPOMHCIIOBHX i mo6yroBux criuEmMx BoA, y Gionoriunomy cnoco6i
GopoTsbH i3 MKiAIMBEME BHIAMH, 30KpeMa KPOBOCHCHHMH KOMADAMH.

OmHOKJIITHHEI €yKapioTH MOKYTh 3aBIABATH IIKOAH 3/[0POB’I0 TA NOCIIOAAPCTBY
monrEA. BaraTo eugis neisiesnx rpuGis anaTHi NCyBaTH DPOAYKTH XapuyBaHHA.

ITapasuTHYHI OPOTHCTH, OCENAIOYHCH B OpPraHiaMax JIIOAMHM, TBAPHH i poc-
JIMH, COPHYMHSAIOTH pisHOMAaHITHI ingexyilni (Bia aaT. ingexyio — 3apakaio) Ta
ineasiiini (Bixg nar. ineasio — Hanaj) saxsopioBaHHs. 36yTHHKaMH iHpekniHAX
aaxmpmmnsﬁynammpycn _ﬁampnmrpaﬁn a igBasifianx — reapunu. [lo
opraHiaMy xa3AiHA NAPASHTHYHI IPOTHCTH MOXKYTh IPOHHKATH Yeped IIYHKOBO-
KHIIKOBUI TPAKT pasoM 3 i’Kel0 YH BOAOIO (mmempiﬁni amebu Towo). ¥V pasi
HeoGeperkHOro NOBOAYKeHHA 3 KOTAMM, B OPraHiaM JIIOWHHA Yepe3 NoAPANHHM abo
KHIUKOBHMI TPAKT MOXXYTh NPOHMKATH OAHOKJITHHHI TBADHHH — TOKCOILIA3MH.
Tokconnasmos — ne 3aXBOpPIOBAHHSA, oco0iiMBO HebeaneuHe Ans BariTHUX KiHok,
OCKLIBKH XBOpPA MATH MOX<e nepeaaBaTH 30yAHMKA 3apoAKy uYepe3 ILIALEHTY.
VYpaxyiorbea JiMpaTHYH] BY3JIH, M'A3H, HEPBOBA CHCTeMAa, OPraHH 30pY TOILO.

3 BOAOIO Y HOCOBY OPOXXHMHY JIIOAMHM MiJ uac KynaHHA B 6araTux Ha BOA-
HY POCJHHHICTh CTOAYHX OPiCHHX BOAOKMAX MOXKYThH MOTPAIIMTH AeAKi Bijib-
HOXKHBYYi aMe6n. 3roZioM BOHH MPOHMKAIOTH 0 KJITHH KOPH IM'OJIOBHOIO MO3KY,
Jie MAcOBO PO3MHOKYIOThCA, IO IPH3BOAHTD J0 3anajleHHA MO3KY Ta CMepTi.

Yepes NOMKOAKEHHSA NOKPHBIB MOXYTh IPOHHKATH NAPA3UTHYHI OAHOKII-
THHHi rpubH, M0 ypa)aloTs MKipy, Hirri, Boaocca Tomo. 30KpeMa, Big 6poas-
yux cobaK i KOTiB JMOAMHA MOXKe 3aPA3HUTHCA CTPHUIYYHM JIMIDAEM TA iHINHMHA
HebGeaneusuMy rpubkoBumMu 3axsopioBanHAMH. ITix wac craTeBMX KOHTAKTIB
MOXKJIMBe 3apa’keHHA JeAKHMH Napa3uTHYHHMH OAHOKJIiTHHHAMH TBADHHAMH
(TprxoMoHaAaMH) Ta rpubaMu.

CTpuryumii nnwai — 3axsopiOBaHHA LLIKIPDW, BONOCCA Ta HIrTiB, AK€ BUKINKAIOTb
rpmbkn 3 pogy TpuxogitoH. Cnopn rpnba nepenarTLCs Yepes KOHTaKTH 3 XBO-
PUM, AOro oanrom, NOCyaoM, xatHiMu TBapuHamm Towo. CBOIO Ha3By Le 3axBopIo-
BAHHA OTPUMAN0 TOMY, WO BONOCCA HA BPAXEHUX [INSHKAX CTAE KOPOTEHbLKHM,
Have cTpuxeHnM. Ha WwKipi po3sHNBaITLCA NASMHK, YTBODIOIOTECH YHCNEHHI NTyCKH,
faxi BiAnanaTs. 3PEewWwTon, BPaXeHi MICUS 3anamoioTeCA Ta BUAINAKOTL THIRA.
Oco6nnBo yacTo yn ingexuin spaxae [iTtei WinLHoro Bixy.

IToTpannsHHEA NAPA3HTHYHHX OAHOKJITHHHMX TBAPHH B OPraHiaM JOAHHA
Ta XpeGeTHHX TBAPDHH MOXXJIHBE 4Yepe3d YKYCH NepeHOCHHKIB — KPOBOCHCHHX
Komax a6o kaimis (Man. 39.5). Tak, manapilini xomapi nepenaloTs 36yaHuKiB

Maa. 39.5. Kposocucni xomaxu ma xaiwi — nepenocrhuxu 30ydnuxie ineasilinux
3axeoplosanb Adunu i xpebemnux meapun: 1 — mowxa; 2 — xomap; 3 — xaiwy
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ManApii, KPoBOCHCHI Myxn ne-ne — 36yAHHKiIB cOHHOL XBOpoO6H, Kiimi — napa-
3nuTiB KpoBi cobak, Bexnkoi poraroi xynobn, a apiaka it JoaquHN — niponaasm.
XBopobH, AKi BOHH BHKJHKAIOTH (Niponaa3mosu), CynpoBOMAKYIOTECA HeAO-
KpiB'AM i MOXKYTH 3aBEpPIIATHCSA CMEPTIO.

.. Kepisni xonaaunu, Gionoziuna induxayisn
cmany dosxinaa.

» OgHOKNITHHHI eyKapioTH, KJIiTHHA AKHX MAE Yepenamky, NaH-
UMp Y¥ MiHepaabHHH BHYTPiIIHBLOKIITHHHHMN CKeJeT, BigirpaoTs
BAXKJIMBY POJIb B YTBOPEHHI OCAI0OBHX MOpPix — BanHAKiB, kpeiign,
AiaTomiris, pagionapuTis TOMmIO.

BuKoONHi pemTKH NPOTHCTiB BHKOPHCTOBYIOTH AK KepiBHi konanu-
HH /1A BU3HAYEHHSA BiKy 0CAOBHX mOpiZ.

¥ AsToTpodHi NPOTHCTH CHHTE3YIOTh 3HAYHY KinbKicTh opranivanx
CIONYK, IKi MOXXYTb CIIOXKHUBATH iHmIi OopraniaMn, Ta BHALNAIOTH
3HAYHY KinbKicTh KHCHIO, NiATpHMYIOUR nocTiiHMH ckan rasis B Koporxo
aTmocoepi. npo

v IlpoTmeTn, 34aTHI NOrMAHATH PO3YMHH OPraHiuYHHX CIONYK, GepyTh ronosHe
Y4acTh y OpoIecax CAMOOYHINEHHA BOAOHM. 3a BHAOBHM CKJIAZOM
OPOTHCTIB MOXXHA BH3HAYHTH caHiTapHWH craH BonoiiM. Metoamn
BH3HAYEHHSA CTAHY JIOBKL/LIA 38 JOMOMOrOK0 BAIOBOIO CKJIAXY Opra-
HiaMiB HasmBalTE Oionmoriunow iEgRKaniclo (bioirguKanie).
IIpoTHeTH PO3KIAZIAI0TE PEIITKH OPraHi3MiB, a TaKoX 36aragqyiors
rpysT oprasnikoio. I pyrTosi rpu6u GepyTs y4acTs y cHHTe3i opramiu-
HHX CIIOJIYK, 3 AKUX (GOpPMYETHCA POAIOYHIA 'YMYCOBHIA map I'pyHTY.
l‘pynmni TA BOAHI MPOTHCTH CAYTYIOTH U1 YKUBJIeHHA iHmInX opra-
HiamiB. [leAKnX 3 HUX JIOAUHA PO3BOANTD AJA Bixroairii mmunaOK i
MasnbKiB pu6. IleBHi BuaAK 3aCTOCOBYIOTH 1S OUHINEHHSA IPOMHKCIIO-
BHX i nobyToBuX cTivHMX BOA, Y Giosoriunomy crocobi 60poTsbu ia

' IIKiUTHBHMM BHIAMH, 30KpeMa KPOBOCHCHHMH KOMAPaMH.

* Pisni sugu Mikpockoniyaux rpu6iB JIOAMHA BAKOPHCTOBYE A
NPOMHCJIOBOrO OTpHMaHHA aHTHOGioTHKiB, Biraminis, npoaykris
cnuproporo 6pozgirEa Tomio.

» Ileaxi BHAK NPOTHCTIB MOXKYTH 3aBAABATH 3HAYHOI INKOAH 3A0POB’10
Ta rocnofapcTsy Joaueu. BaraTo Buaie rpubis agaTHI ncyeatH
OPOAYKTH Xap4yyBaHHA, BUpobuAoun oTpyitHi (ToKcnyRi) cnosry-
kH. IlapasuTH4YHi NpOTHCTH, OCEJIAIOYHCH B OpraHiamMax JIOAWHH,
TBAPHH i POCJIHH, CIPHYMHAIOTSH pisHOMAaRiTHI iHdeknilini Ta inpa-
3iifHi 3axBOpIOBAHHA.

1. Sixa pons NPOTHCTIE B yTBOPEHHI OCAROBMX NOPIA? 2. Siki OpramisMm
Ha3MBaIOTL KepisHuMn xonanuHamm? [le ix 3acrocosyors? 3. Sika pone
nporucTia y npouyecax rpyrroyreopexHn? 4. LLjo Taxe GionoriuHa ingm-
xauis crany gosxinna? 5. sixi ocoGnneocTi cuMGIOSy NPOTHCTIB 3 IHWWMKA
opraHiamamu? 6. Sixux NPOTHCTIB MOQNHE BUKOPWCTOBYE [NA OTPUMBHHA
nikapcoKkux npenaparis Ta xap4osnx npogyxtis? 7. Sixi 3axs0pOBAHHA
noanHN, CBIACLKNX TBEPHH T& DOCANH BHKNHKRIOTS NPOTHCTHT?

ﬂﬂltpxyv'h‘e ITpo wo ceiduume naasuicme y npichiii éodolimi seauxol Kiabkocmi naank-
MOHHUX zemepompo@Hux npomucmis?
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NPAKTU4HA POBOTA N2 5

IIOPIBHAHHA CHMIITOMIB
3AXBOPIOBAHD, SIKI COPHYHHAIOTH
BIPYCH 1 BAKTEPII

Merta: nasuumuca poipisnamu eipycni ma 6axmepiaxsri x60polu 3a cuMRMOMAMU,
RKi NPORBARIOMBCR Y XBOPOZO.
Xig po6oTm:

. IlopinafliTe cHUMNTOMM 3aXBOPIOBaHb HA AHTiHY Ta AudTeEpilo.

. 3'acyiiTe npUUMRY, Akepeno indeknii i cnoci6 aapaxeRHsA.

. [IopisaafiTe cHUMOTOMH 3aXBODIOBAHLR HA IPHI TA IOCTpi pecnipaTopmi
sipycHi indexknil ('PB3).

. 3'acyiire npuunny, xxepeno ingexnii i cnoci6 sapaxennsa.

. 3'acyiire ocrOBHi 3acobu nikysanHs i cnocobn npodinaxkTuxm 6axrepians-
HHX i BipyCHHX 3aXBOpIOBAHb.

. 3pobiTh BHCHOBKH 0710 cX03K0cTi # BiAMiHHOCTI NposABiB 6aKkTepianbuux i
BipyCHHX 3aXBOPIOBAHbD.

<N O i CO DD

TECT HA 3AKPIIIJIEHHA 3HAHD

. BUBEPITb 13 3ANPONOHOBAHUX BIANOBIAER NPABANLHY

1. HassiTe meToA, 38 AONCMONOIO SKONC MOXXHA BHIHE4ATH CasiTapwil cTtan nosxin-
NR: &) NOPIBHANLHO-ONMKUCOBHA, B) BIONOTIMHOT IHAWKALYT; B) METEMETHYHOI CTRTUCTHKH;
r) @nexTPOHHO-MIKDOCOKONIMHI ROCNQXEHHS.

2. Buanavre, axi 3 Gionoriunux cucrem nepelysannts Ha opraniamosomy pissl opra-
nisauli: a) npions; 6) apixaxi; 8) Bipycu; r) sipoian.

3. Buanaure, W0 TAKe NOAPAINMBICTS: 4} 3[aTHICTL OPraqiamis 0 (GOTOCHMHTE3Y;
0) 3[aTHICTL OPraHI3MIB [0 CNPDUAHATTS NEBHUX BIUINBIB 30BHILLIMLOID | BHYTDILLIHBOID
cepenosMiia Ta 8{ONOBIAI H8 HMX; B) IJRATHICTL OPraHiamis A0 BMAINeHHA NPOAYXTIB
OO0MiHY pe408HH; r) 3ABTHICTL OPrani3mMie [O DOIMHOXEHHS.

4. Buanavre, Sx HE3MERI0Ts peaxuli Ha nogpasm gosxinne, sxi sigbysawTecs y
EMMRA) PYXY YCROro oprasisMy B HanpamMxy nonpastmxa 260 sia Heoro: 8) raxcucs;
6) TpONiamu; 8} HECTIT; r) HyTaLI.

5. 3aznayre, wwm kniTwan npoxaploTia sigpismoTeca sig xnivun eyxaploris: a) sig-
CYTHICTIO xniTWHHOI CTitiky; 6) B{ACYTHICTIO NNA3MaTwyHOi MemOpany; B) BiQCyTHICTIO
miTOXOHAPIA, r) BlacyTHICTIO pHBOCOM.

6. 3asnavre opranenn, axi nputamansi ax xnivheam npoxaploris, Tax | xnlrunam
eyuapiorin: 2) Rapo; 6} MITOXOHADIT; 8) pHBOCOMM; I') EHRONNSIMETHYHE CiTKE.

Il. BUBEPITH 13 AMNTPONOHOBAHHX BLANOBIGERA ABI NMPABUSIbHI

1. Hasslme opHoxniTiiHl opranismn, sxi MOXYTE YTROPIOBATH KONOKN: 8) NpoTHCTH,
) ryGxu; 8) yianoBaxrepii; r) Sypl sBaaopocTi.

2. Hasslm rpynu mixpooprasismie, snaTHux scTtynatw 3 opranismom xassiva s
myTyanicvwunl signocwin: a) OynsBoyxosi Gaxrepii; 6) nypnypwi Gaxrepii; 8) Gaxrepii,
AKi MELLIKRIOTL Y PYOUI XyiRHuX TBRDWH, I') nanwwa BoTyniasmy.

3. Yxaxime opranenn, sxi moxyrs sycTpiuammcs y npoxaploris: a) nisocomm; 6) cxo-
POTNNBI BaKyONi; B) ra3o8i BaKyoni; r) pubocomm.

4. Yxaxite opranismn, sxi nanexats o npoxaplovis: a) craginoxkoku; 6) npiovm;
B) Bipyc#; r) uiavoBaxTepii.
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5. 3a3naute npouecum, sxi anatwi agliicosatu wianobBaxrepii: a) gorocuHTes;
6) axrytmkoBui pyx; B) ¢ikcyBaHHA arMOCHEepHOro asory; r) gparoumnTos.

6. Yxaxite ¢pymxuii, axi BuxoHy10Ts cnopm 6axrepiii: a) poamHoxenHn; 6) cuHTes Binkis;
B) NnepexmnsaHHA HECNPUATIMBUX YMOB, ') NOLUHPEHHS.

. 3ABOAHHST HA BCTAHOBJ/IEHHSA BIANOBIAHOCTI
1. Buanaure signosignicTe opraven i cTpyxryp xnituiu rpynam oprasiamis, y knitu-
HaX SKMX BOHM TPaANNAIOTLCA:

pynw opraiamis Opraxen Ta CTRyKTYpH
A 3eneni BopopocTi 1 Nceeponopii
b Uianobaxrepii 2 Xnoponnactu
B Ame6a nporeit 3 Hyxneoin
I Knitunu indy3opii 4 finpa sereTaTvuBHi Ta reHepaTUBHI
5 Bakyoni 3 KNiTUHHUM COKOM

2. Buanaute, ki THNIK XHBNEGHHA NPUTaManHl NepPepaxosaHnm BNAaM OQHOKNITUH-
Hux eyxapioTuunux opraHiamis:

Tun xuBneHHn NpeacrasHUKK
A AsTroTpodm 1 Esrnena 3enexa
B Mikcorpodm 2 Ame6a npoten
B letepoTpodu 3 Kuuwixosa nanuuxa
4 BonbBOKC

3. BcranosiTs BignosigxicTs Mix rpynamu npoxapioTis | npuTaMalHuMK TM 03HaKaMK:

Mpynu npokapioTis O3xakun
A Bynb6ouxosi 6axrepii 1 NMNapa3utnuHnit cnocib xuTTA
B UiaHoGaxrepil 2 3paTHICTL A0 XeMOCHHTEe3y
B 3eneni 6axTepii 3 ®oToCHHTE3 3 BUAINEHHAM KMCHIO
I Hirpuikyoui Gaxrepil 4 ®oTocuHTea 6e3 BUAINEHHA KUCHIO
5 3patHicTe dikcyBaTn atMOChepHwiA a3oT

Iv. 3AMTUTAHHA 3 BIOKPUTOIO BIANOBIAAJKO

1. YoMy nenxi BinbHOXMBYYI AN NPOTHUCTIB, NOTPANUBLWNA B OPraHiam noanHn abo Tea-
PHH, NepexoanTs 40 NapasnTUYHOro crnocoly XmTm?

2. YoMy B KNiTUHAX OAHOKNITUHHUX NPOTHCTIB PI3HOMAHITHICTL Oprasen Ginblwa, HiX y Kni-
THax BararokniTHHHNX eyxapioTie?

3. Yomy cnpasxwHi GararoxmiTuHHi OpraHiaMu BioMi nuwe cepen eyxapiotis?
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TEMA 3. BArATOKJIITUHHI OPTAHISMMU

e 0co0mBocCTi Oyaosu Ta yHKUi GaratokNiTMHHUX OPraHiaMis;
® perynsiTopHi cuncremu 6ararokNiTUHHUX OPraHiaMis;
® KOSIOHIanbHi 6araroKNiTUHHI OpraHiamm.

§ 40. BATATOKJITHHHI EYKAPIOTH

@ Npurapaiite: 8o axux yapems wueoi npupodu narexamv 6azamoxaimunni opea-
niamu? Ilo maxe sezemamuene poamuorcenna? Axi pieni opzanisayii
aumma sax sidomi? Axi ocobrusocmi 6ydosu kaimun pocaun, 2pubis

i maapun?

¢ LlapcTBa eykapiorie. Parime My posrnanyau oco6amBocTi opraHisamii
OMHOKJITHHHMX eyKapioTiB. BaraTokJiTHHHI eyKapioTH HaJeIKaTh 10 OAHOrO 3
TproX napers: Pocannu, I'punbu i Teapunu. Yci 6araTokaiTnHHI eyKapioTn ne-
pebyBaloTh Ha opraHiaMoBOMY piBHi opramisanii >xusoi martepii. Iukonu ana
3PYYHOCTi 38CTOCYBAHHA ONMCOBO-IOPiBHAJILHONO METOAY AOCAiAKeHBb ric-
TOJIOTH BHIINAIOTE MKAHUHHUI Ta opzanHuil pieni opzanizayii. Ha BigMiny
Bij copaBxkHix piBHiB opranisanii (kyiTHHHEEH, opraHiaMoBHil, monyaAmi#HO-

Maa. 40.1. Mixcompoghi
pocaunu: 1 — xomaxoidna
POCAUHA pocuyxa; 2 — pocau-
Ha-nanienapa3um (omena)

BHJIOBHIi, eKOCHCTeMHHII Ta Giocdeprnit), mi mabai
He MawTh cnenupivamx pmc obMiHy pedoBHH i
nepeTBOPeHb €Hepril, He3JaTHi A0 ABTOHOMHOIO
icHyBaHHA B IPDHPOAHOMY CepeAOBHINi.

* llapctBo Pocnuhn. Sk Bm npurapgyere,
KJITHHH PpPOCJHH OTOYeHi mMinbHOW KJiTHMHOIO
CTiHKOIO, PO3TAIIOBAHOK NOBEPX NJA3MATHYHOL
mem6pann. o ii ckinaxy BxoaaTh pisHi mosica-
Xapujau, HacaMmmepeja Nexiono3a. 3B'A3KM Mix
cycigaiMr KiaiTrHaMy 3abe3aneuyloThCH 3aBAAKYA
naasmozecmaM. Iluronnasma KJIITHH pocauMHE
4aCcTO MICTHTH BAKYOJi 3 KJIITHHHMM COKOM, &
TAKOXK PpisHI naacTuau. 3aBAAKH HAABHOCTI
xJopodiny 6inpmicTe pocaHMH 3gaTHa Ao ¢QoTo-
cuHTe3y, To6T0 aBTOTpOdHOrO XHBAeHHA. KoMa-
xoiaHi (pocHuka, HemeHTec Ta iH.; maiu. 40.1, 1)
a6o Taxk 3BaHi HamiBmapasuTHuHi (HAanpUKIax,
omena; Man. 40.1, 2) pocaIHHM HAJNEKATH A0 MiK-
cotpodis. Ili pocamER 3zaTHiI K0 doTOCcHHTE3Y,
ONHAK IIOPAA i3 MMM CIOXXHBAIOTHE OPraHiduHi cmo-
JYKH KoMaXx (KoMaxoifHi pocauun) abo B ckaazxi
COKiB pocauHH-xa3siHa (omena). Jlesaki napasm-
TH4YHi pocnanEn (Hanpukaan, IleTpie xpecr, nosn-
TunA; Mai. 40.2) — rereporpodHi; BOHM He MAIOTH



XJI0poginy i JKHBIATHCA BUKJIIOYHO OPraHiYHAMHA
CHIONIYKAMH.

Yracxiaok GpoTOCHHTE3Y B IHTONIA3Mi POCIHH-
HHX KJITHH BiAKJAAAIOTHCA NOJlicaxapuau, SK-OT
KpoxMmanas. Kpim xnopodinis, y kiaiTHHaAX pocauH
YaCTO MiCTATHCA JKOBTi, uepBoHi a6o 6ypi nirMenTn
(kcanrodinm, aHTOniaHM TOmIO), IO HAAAE BiAgmo-
BifiHOrO 3a6apBieHHA IXHIM KIiTHHAM.

e LlapcTeo 'pubu o6’eanye rereporpodHi opra-
HiaMH, cepea axux Bimomi canporpodri, cnmbio-
TpodHi TAa napasuTHuHi Bmau. Cumbiompogamu
HA3SMBAIOTH OPraHi3MH, JXHBJIEHHA AKHAX 38JIeJKHTh
Bia icror inmux BHAiB, 3 AKUMHK BOHM nepebyna-
0Th Y MYTYaJdiCTHYHHX BigHOcHHax (Man. 40.3).
Jo cknaay KAiTHHHEX cTiHOK rpu6iB wacTo, KpiM
irmux monicaxapuais, BXOAUTH HiTPOreHOBMicHM M
noaicaxapmna xituH. ¥V nuronnasmi BiacyTHil Kii-
THUHENA nenTp (npuzadaiime iiozo 6ydosy ma Pyrx-
yir). Tam camo 3anacaeTsecs nosicaxapup riikoreH,
a y Bakyoasax — rpanyin 6inkis. IIpogykTom obmi-
HY HiTPOreHOBMiCHHX CIOJIYK € CeYOBHHA. ¥ ILJIO-
IoBHX Tijiax i rpu6HMNi yacTo € Kinbka THNiB Kii-
THH, IPOTe COPABXKHI TKAHWHM BifCcyTHI.

* Llapcrso Teapuun. BaraTokyiTHHHI TBApDHERA
BHKJIIOYHO reTepoTpodn, xoua AesKi 3 HUX MicTaATh
y Kairmnax cmmGiormuni BogopocTi, yHAacHaifok
qoro HAGYBAIOTH 3eJICHOro KOJLOpY (HANPHKJIAXN,
Aeaki suam ry6ok, rigp, BifivacTux depsis; maJ.
40.4). BinpmicTe 6araTOKJMITHHHUX TBAPHH 3AaTHA
AKTWUBHO NepPeCcyBATHCS 38 AOMOMOrOI0 M'A3iB.

TeaprHHI KJIITHHM He MalOTh IIiJBHOI CTIHKH,
HAJ IUIA3MATHYHOK MeMOpaHOI0 pO3TAIOBAHMIk
JMIIe TOHKM# npy:KHuWi map riaikoxkanikcy. 3a-
BAAKH BiicyTHOCTI misibHOI KJAITHHHOI CTiHKH NeB-
Hi THOH KJIITHH 3gaTHI A0 ¢daronuTosy. 3aNacHUM
noJiicaxapuyioM, sK i y rpuabis, € riikores.

e OcobnuBocTi opraHizauil 6araTokNiTUHHKUX
eykapioris. Mu BxKe aragyBajy, IO KOKHA KJIiTH-
Ha, KA BXOAHUTH J0 CKJIaxy 6azamoxnimunnux op-
2aniamie, NpU3HAYEHA AJA 3Ai#ICHEHHA JHIIE IeB-
HEX ¢yeKnii. Bignoeigaso pisri THODH KiaiTHH
Bigpisnaloreca 3a ocob6amBocTamMu 6yaosn, TobTO
BOHM aucdepenniliopani. Tomy dyHKUioHYBaHHA
6araToKJIITHHHOrO OpraHiamMy sik ninxicHoi 6iomoriu-
HOI cucTeMH 3abeaneyene y3rofKeHom0 XigIbHICTIO
Becix foro kiiTHH. ¥ 6araToKJITHHHHX eyKapioTiB
pisHOMaHITHI nposaBM mponeciB XXHATTEAIANBHOCTI
(*KuBJNEeHHA, AUXAHHSA, BUAiJICHHSA, NOAPA3NTUBICTD
TOIIO) JIKIIEe YACTKOBO 3AiMCHIOIOTHCA HA KJITHH-

_Tema 3. baratokniTuHHi opraniammy WX

Man. 40.2. ITapasumuvna

zemepompogra pocauna
ITempis xpecm

Maan. 40.3. Mixopusa — Ha-

caidox cumbio3y wankosux

zpubia 3 KopeHe8o0I0 cucme-
MO0 POCAUH

Maax. 404. Teapunu, uwo
Mawoms y c80ix Kaimunax
eodopocmi: 1 — Kxopanosi

noainu 3 pody Axponopa;
2 - agilivacmuii vepa'ax

]
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HOMY piBHi, a nepeBaxXHO — 3ABAAIKH B3AEMOZil TKAHMH, OPraHIB TA CHCTEM
oprasis.

Jna 6araTOKNITHHHUX OpPraHi3MiB XapaKTepHHWIl iHAMBiAyanbHMI DO3BH-
TOK (OHMmozene3), AKUI NOYUMHAETHCS Bijl 3apO/KeHHA i 3aKiHYyeThCA CMEPTIO.
Onrorenes, y CBOIO Yepry, BKJIIOYAE 3aPOAKOBHIL i micisA3apoaKoBuit nepiogu
PO3BHTKY.

Cepes 6araToOKJIITHHHHMX TAK CAMO, AK i cepeji OAHOKJITHHHAX, TPAILIAIOTE-
CAi KONOKianbHi opzanizmu. BoHM yTBOPIOIOTHCA BHACHIJOK BET€TATHBHOTO
PO3MHOKeHH#A, KOJH 0COOMHH ZIOYipHiX NOKOMiHb 3AMHINAIOTECH CIOJIYYEHH-
MH 3 MATEPHHCBKOIO (HANpHKIad, KOJIOHII KOpaJIoBHX noJjinis).

¢ BaraTtokniTMHHI Opraiamu, WO He MaKTb TKAHUH. Y 6araToKJIITUHHAX
rpubiB, BogopocTeii i AeakuX TBAPHH (HANPUKJIAL, I'YOOK) BUPAsKEHHX TKAHHH
HeMmae, 60 ixHi kniTHHE c1a60 B3aEMOAiIOTH Mi c06010. 30BHiMHI M mIAD KAITHH
YTBOPIOE MOKPHBH, AKi BiIOKPEMIIOIOTL BHYTPIIIHE cepeAoBMINe OpraHiamy
Big 3o0BHimIELOTrO.

Tino 6araToxaiTnaunx rpubis ckaajga-
€ThCA 3 MOCJiZOBHO pPO3MilleHMX KJIiTHH,
AKi YyTBODIOIOTh HATKHU — 2igpu. Ticham npu-
TaMaHHi BepxiBKOBHUM picTibiune ranyxeH-
a4, Ixua CYKYIHicTh Ma€ Ha3By rpubEUNS,
abo miyeniu (man. 40.5). Tipu axarai
IIBHAKO POCTH: € 'pUbH, Y AKHX 38 OAHY
o0y YTBOPIOETHCH Minenill 3aBROBKKH
AecATKH MeTpin. YacTHHa Minesilo poara-
IIOBAHA BCEPeAHHI cepeaoBHINA, HA AKOMY
3pocrae rpub (cyberparrnit minenii), uac-
THHA — HA HOro nosepxHi (moBiTpAHKH Mi-
neniii). 3a paxyHoK NOBiTpsiHOro Mineniio
YTBOPIOIOTBCHA TAK 3BAHI MJIOROBI TiNa, axi
CAYTYIOTH AJIfl PO3MHOYKEHHA CIOPpaMH. Yci
rpubu — rerepoTpodHi opraniamu,

Maan. 40.5. I'pubu — yapcmeo 2emepo- Tino 6GaraToKMTHHEMX BoxOpOCTeil
mpoguux opzanismie: I — miyexili oo yaspy manom, a6o crans. Pisi rpynn
yeineaux zpubie na xaibi; Il — zigpu s .
yeainesux zpubis, Ha gepxiskax AKUX ”’m?"’mﬁ. POHISRSININRS 48 CYKYII.H'IC-
ymeopioomyes cnopu; I11 — zigpu zpu-  TIO MIrMEHTIB, CTPYKTYPOIO XJIOPOILIACTiB,
oie (1 — ne nodineni nepemunxamu TPOAYKTAMHU (PoTOCHHTE3Y, OCOGIMBOCTS-
Ha oxpemi kaimunu; 2 — nodireni na Mu Oynosm MmiToxomapi#t Tomo. Bimain
oxpemi knimunu ) 6ypux (man. 40.6) sogopocteit npepcras-
JICHO BHKJIIOYHO 6araTOKJITHHHHMHE BAAA-
mu. Cepen 3esleHHX BOAOPOCTEH, OKPiM OZHOKJIITHHHHMX i KOJOHIAJNBLHEX, Bifl0-
Mmi cipaBakHi 6ararokaiTHHEHI (Xapa) Ta Tak 3BaHi HATYACTI, TiI0 AKAX, DOAIGHO
rihaM, yTBOPpEEO HUTKAMH 3 NOCJIiAOBHO 3’€AHAHUX KJIiTHH.

Jlo 6araTokJiTHHHMX TBADHH, AKi He MAIOTh TKAHHH, HAJIEKHTH KiJbKAa
THCHAY BOAHMX BMAIB, AKi 06’exnyiors y Tun I'y6xu (Man. 40.7). Ixse mMimxo-
nofi6He TijI0O CKIAafAeThCA 3i CTIHOK TA 3aIOBHEHOr( BOAOK BHYTPIIIHBLOrO
IpOCTOpY, IO BiKPHBAETHCA B HABKOJHIIHE CepPefOBHINE BEJIHKHM OTBOPOM.
Yepes HLOrO 3 Tifla TBAPHHH BHXOAHUTH BOAA 3 HENEPeTPABJICHHMH DElITKAMH
ixi. 330BHI Ta 3cepeHHM CTIHKH Tilla BKDHTI 3aXHCHHM IIADOM KJiTHH,
miJIbEO NPHJIErVTHX 0AHAa 0 ogHOol. OCHOBHA YACTHHA CTIHKH Tijia CKJIAKAETHCSH




Maax. 40.6. Bypi sodopocmi 3 podis Jlaminapis (1), Pyxyc (2),
Maxpoyucmuc (3 ), Hepeoyucmuc (4)

1 AXTYTUK  KOMipeub fAPOo

Maan. 40.7. M'y6xu — 6azamok aimunni meapunu, axi e gpopmyoms mranun (1 ).
Cxema Oydosu 2ybxu (2); xomipyesa karimuna iz dxwceymurom(3)

3 GeanagHO po3MimieEHX KJITHH Kiapkox THOIiB i MisKKaiTmHHOI peuoBHHH;
y Hili posTamoBaHi onopHi esleMenTH (CKesneT), CACTeMa NNOPOXKHMH i1 KaHANIB, ¥
AIKNX PYXAETHCA BOJA i3 30BHIIIHLOTO CepeIOBHINA 0 BHYTPIITHBOT'O IPOCTOPY
rybku. 11i karaamn aakiryylorbca 0cOOIABUMH MaJMMHA OTBOPAMM — IOPaMH.
Cxener cknasaeTses 3 TBRepAHX MINHMX rosok, nobyaosanux 3 CaCO, (rax asa-
Hi BanHAKOBi ry6ku), Si0, a60 rEyYKHX BOJIOKOH 3 POronogi6aol pe4osuHN; ABa
OCTAHHI Pi3HOBHAM YACTO TPANNAIOTHECA B OXHOMY opranismi, AONOBHIOOYM
OZHH OJHOIO.

¥ KaHanax € TaK 3BaHi KOMipOeBi KJIiTHHH, AKi MAIOTH JXKI'YTHK, OTOYEHHH
ocobiiuBuM yTBOpoM (skoMmipuems). BUTTA IKryTHKIB CHIPpHMUYMHIOE PYX BOAH
gepe3 TiNo TBAPDUHHA; BOHH K 3araHAIOTh NOXKHBHI YaCTKH (IepeBaxHO pisni ox-
HOKJIITMHHI opraniamu) nig Kxomipens, e ixX 3aXoNI00Th HECIIPABXKHI HixKH,
V ry60oK BHKJIIOUHO BHYTPiIIHBOKJIITHHHRe TpaBieHHs. Moro axe6isbnioro 3a-
Geaneuylorh ameboiani KiaiTRHN, 3xaTHI A0 aronurosy. PosMHOKyIOThCA Wi

Tema 3. bararok/iTuHHi opraHiamy 5%
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TBAPDHMHHM CTATeBHM HULIAXOM a6o GpyHbKYBAHHAM. ¥ HHX BiacyTHi craresi
3aJ103H, 8 ANNEKJITHHH Ta CIepMATO30i BHHAKAIOTh 3 0cOG/IMBAX KJIITHH,
po3acigHuX y ToBmi Tina. I3 sanuigHeHOro AMIA BUXOAUTD YKPHUTA BilKAMHA JH-
YHHKA, AKA IeBHUH Yac nJaBae, a NoTiM ocigae Ha pisHi migBoaHI npeagMeTH Ta
IepPeTBOPIOETHCA Ha JOpocay ocobuHy. BHacHiJoK GpYHBKYBAHHS BHHHKAIOTH
KoJIoHi1 ry6ok.

* Wo Trake TkaHmHa? Txanunolo nasueaioms cyxynnicms kaimumn, nodio-
Hux 3a 6ydoeoiw, pyHkyiamu ma noxodxennam. KoxxHa TKAHHHA BAKOHYE B
opraHiami ocobansi pynknii. Misxk TkaHHMHAMHM DOCJIMH 1 TBADMH € 3HA4YHI poO3-
GixxHOCTI y hopMyBaHHi i 6y0Bi. Y TBapHH pi3Hi THNIH TKAHHH BHHHKAIOTH i
yac eMOpioHAJILHOIO PO3BHUTKY 3 NeBHUX Py 3aPOAKOBHX KJIITHH, a60 JINCTKiB
(exmo-, me30- Ta enmodepmu); y BUIIHUX POCJHH yci TKAHHHK GepyTh NOYATOK
Bix TBipHOi THAHWHM (mepucmemu). 'onosHa BigMiHHiCTE MiX THaHMHaMHU
TBAPHH i POCJIMH NOJIATAE 11 B TOMY, 110 TKAHUHHA TBAPHH YA&CTO CKJIAAAIOTHCA
He JIMIIe 3 KJIiTHH, 8 TAKOXK i3 MiKKJIITHHHO]I pe4OBHHH, AKA € NPOAYKTOM iX-
HBOI XKHUTTEeAiANBHOCTI. OKpeMi KAITHHH TAK 3BAHHX PIAKMX TKAHHH (KpOB
TOIO) 3aHYypPeHi B Mi>KKJIITHHRY piguHy. ¥ TKAHHHAX POCJHH MiXKKJIITHHHOL
PeYoBHMHM NpaKTH4YHO Hemae. HaToMicTs Mix 060/I0HKAMH DOCTMHHUX KJIITHH
4acTo poaMimenHi nopoKHUEHM 6iNb1ION0 YU MEHIIOro po3Mipy — Mi*KKJIITHHHRE-
KH. BMmicT cycigrix KaiTHH POCIMH CNOJYYeHHI IA3MOECMAMH.

TKraHHHM TBADHH BUBYAE HAYKA zicmonozis (Big AaBHBOrpenbLKHUX 2icmoc —
TKAHHHA Ta J020C — 3HAHHA, CJ0BO, HayKa). Mikpockoniuny 6y10By TKAHHMH
POCJIMH AOCHALIKYE MIKPOCKONIXHA GHAMOMIR.

* Asnwe audepenuiadil knitud i popmyBaHHa TKaHMH. BararokaiTnHHI
opraHiamMm yacTo 6epyTs cBiif mouaToK Bifi OfHi€l KJIITHHH — 3UIOTH, CIIOPH TOMIO.
¥ OIHK wiei xnitTuen 3akopoBaHa BeA cnagkosa iHgopManis npo MainbyTHilk
opraHiam. [louipai kaiTHHHM, X0ua i € KONiAMM MATEPHHCHKOI, OAHAK 3 KOMKHHM
nogisiom aeaaJi 6inbire BigpisHaloTscA Big Hei. 3rogoM BOHHM EPEeTBOPIOIOTHCH
Ha KJITHHH, XapaKTepHi JJIf NeBHUX TKAHHH Yy CKJIaJli THX YH iHIUX opraHis.
Takxwmit nponec gicrar Ha3By dugpepenyiayii. Y nopocioMmy opraniami micmsa
BigMepaux KIiTHH 3acTynaloTh noxibHi iM, a Bei pisHi kaiTuaM opraHiB i TKa-
HHH AilOTh y3romxeHo (ABuIe inmezpayii). OT:ke, icCHYIOTH neBHi B3aemonii
Mix KaiTHHAMH, AKi 3a6eaneuyioTh Y3rofKeHHH picT i po3BHTOK MoOJOZOrO
oprasiamy Ta crabineuicTs apinoro. Illo Bigomo npo Taki Bsaemoaii?

YueHi BcTAHOBHIIH, IO B)Ke HA PAHHIX eTanax noAiny SUroTH ofHi KIITHHHU
3apoiKa BIUIMBAIOTH Ha iHmi. Ile ABKINe HA3BAIH 3GPOOKOGUM 63GEMOENAU-
éom (embpionanvrow indyxyieio). Boro 6araTto B YoMy A0 HAIIOrO Yacy 3ajH-
maeTheA HepocaimxenuM. JloBeaeno, Mo AeAKi 3apoAKoBi KiiTuau (opzanisa-
mopu) BAAINAIOTE NeBHi peYOBHHH, AKi cipaMoByIOTh Andepernianiio iHmmux
kaitaH. Tak, peaniayoun Jume neBHY YaCTHHY BJIACHOIO NeHOMY, Iii KJIiTHHHM
CTAIOTh eNniTesiaJlbHUMM, HEPBOBHMH, M A30BHMH Tol0. Ba)kauBy posab y au-
depennianii Bigirpaiors Tak 3saHi cTOB6YPOBI KAITHHHM, IPH KOXHOMY NOALIL
AKHMX OAIHA 3 AOYipHiX KAiTHH ai,uirpae poJab opragisaropa, inma — qudepeni-
10€TbcA (TepMiH «cToBOYpOBa KaiTHHa» 3anponorysaB 1909 poxky po(:lﬁcmmﬁ
ricronor O. Maxcumos (1874-1928)).

Cmoebypoei xrimunu poaramoBali B 0COGMABAX MiCHAX Pi3HHX TKaAHHH
(3oxpema, BHYTPilIHBOIO CEpeOBHINA TA eNiTeNiaNbHUX) JI0OANHH Ta 6araTbhox
xpeGeTHHX TBapuMH. BOHH 37aTHI HOAiNATHCH, IPH ObOMY iM BJIACTHBe ca-
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MONiATPHMAHHSA: Mic/jA OOALNY OfHA 3 AOYIPHiX KJITHH 3a/IMIIAETHCA CTOB-
6ypoBolo, iHma — srogom audepeHniioeTbcA. BOHM TAKOX BH3HAYAIOTH
3AaTHICTB A0 pereHepanii, NOHOB/IIOIOYHN KJIITHHHHIHA cKJaj opraHiamis.

CtoB6ypoBi KIITHHE XapaKTepU3YIOTLCH HU3KOI0 ocobanBocTeik, AKi Bifpia-
HAIOTH iX Bif inmmx kiaitrH. [lo-nepme, Boun 3faTHI noginaTHCa HeobMexkeHy
Kinbkicre pasis. Ilo-apyre, npr BBefieHHI cTOBOYpPOBHX KJIITHH B oprasiaM,
BOHM 3HAXOAATH 30HY YIIKOMXKEHHS i 3aJMMIAOThRCA B Hil, 3aGeameuyroun
Bi/IHOBJIEHHA KJIITHHHOrO CKJIAZY T2 BTPaYeHUX QyHKIiH.

Caip saanaynTH, 110 CTOBOYPOBHX KJIITHH B OPraHiaMi JIOAHHHA KyiKe MAJO:
V 3apojAKa JIOAMHM OlHA TaKa KiiTrHa npunajaae ga 10 000 inmmnx, a B nioqguEn
BikoM nornax 60 pokie — Ha 5—8 mMuaH. SIKmo cToBOYypoBi KJAiTHHEM BTPAYalOThH
CBOi BJIACTHBOCTI — OpraHisM npupeuenuit Ha sarnGens. BpaTysatu iforo Mmoxxe
TibKM omepallis 3 BBeIecHHA CTOBOYpOBHX KJIITHH, OTPMMAHMX Bij AOHOpa
(npuzadaiime, xmo makxuii GoHop), HANIPHKJIAJ ILIAXOM IepecajXeHHd YepBo-
HOrO KiCTKOBOIr'o MO3KY.

¥ sapoakiB ccaBniB cToBOypoBi KJIITHHH MOXXYTh JABATH NOYATOK YyciMm
THOAM KJITHH. ¥ AOpOCJIOMY OPraHiaMi BOHH JIHINEe HiATPHMYIOTh KiJBKicTh
andepernifiopaEnx KIiTHH Ha HeoOXxigHOMY AnaA sabesaneueHHsA >KHUTTEINAT-
HOCTi piBHi.

* Ulo Take opran? Opzan — ye wacmuHa opzaniamy, aika mae neeny Oydosy,
6uKOHYE 00HY abo0 Kinvka cneyugivnux ynkyii. 3asBudail opraHu CKJaja-
IOThCA 3 TKAHMH PiBHUX THIIB, aJle YACTO NepeBaskae OfUH 3 HUX (HaIpHKJIaJK,
y ceplii — M’A30BAa TKAHNHA, ¥ OpYHBKAX POCJAMH — TBipHa ToIo). Opranu, AKi
BHKOHYIOTBH CHiNbHI (yHKINii, CKIajaloTh> NEeBHY cucmemy opzanis. Tak, y
GinbmocTti 6AraTOKJIITHHHHX TBAPHMH PO3BHHEHI TpaBHA, AMXAJIBHA, KPOBO-
HOCHA, BUALJIbHA, HEPBOBA, CTATEBA TA iHWIi cHCTEMM.

OpraHm nepHOI CHCTEeMHM MOXKYTh OYTH HpPOCTOPOBO NOB’A3aHi MixK coboi0
(TpaBHOI YK AMXanbHOL) a60 «po3KHaaHi» B opraniami Ta 06’egnani 1une pyHk-
1ioHaNbHO (EHAOKPHUHHOI).

OpraHn pi3HHX CHCTEM MOYXYTh THMYACOBO BHKOHYBATH CHiibHI QyHKMIT,
YTBODIOIOUH PYHKYIORANBRY CUCMeEMY OPZaKi6, HATPUKJIAJ mix ac 6iry yaro-
JAEeHO NpamiolnTh ONOPHO-PYX0Ba, ANXAJbHA, KPOBOHOCHA, HEPBOBA CHCTEMH
TOIIO.

Opraapp 6GaraToKJMiTHHHMX OpraHiamiB noginsaloTs HA nNpUsHA4YeHI AnA
po3MHOXEeHHA (penpodyxmueni) Ta Ti, AKki 3abeaneuyioTs yci immi nponecn
WATTEAIANBHOCTI — 0OMiH pe4oBHEH, pyX, picT Towo. PenpoaykTrBHi oprann
POCJIMH, INO CAYIYIOTh JUIA CTATEBOr'O PO3MHOMKEHHSs, HA3UBAIOTH 2eKepamue-
HuMu, & TBADHH — cmamesumu.

Kononianwni opzaniamu, mxanuna, opzan,
cucmema opzanis, PYRKYioHaANBRA CUCMEMA OP2aRis.

BaraToxk/aiTHHHI eyKapioTH HaneKaTh 40 OAHOIO 3 TPHOX LAPCTB:
Pocnunn, I'pubu a6o TeapuHHn.

Knituan, axki BxoaaTrs fo ckaaxy 6araToOKJITHHHHX Oopraniamis, Koporxo
npusHavyeHi ana apificHeHHa jaunme neBHuX ¢yaknii, robro npo
ronoBHe

AudepeRnilolOTECA BOPOAOBK pAAy mnochifgoBEux nmoxinxie. Tomy
dbyHKnionyBaHHA 6araTOKJiTHHHOrO opraHiamy sk ninicrol
6iosoriunoi cucremu 3abeanedyeHe ysroiKeHOI0 AisJILHICTIO BCix
ftioro KuiteH. [Insa 6araTOKJIiTHHHHX OpPraHiaMiB xapaxkTepHH#

Tema 3. bararokniTnHHi opraqiamin_ SsFECER
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Koporxo
npo
rosnoeHe

itmnni,nyanbuaﬁ poasuTox (oHTOreHe3). CroB6ypoBi KaiTHHH AaOTH
mouaToK ycim amdepennilioBaHUM KJIiTHHaM 3a Bech Iepiox OHTO-
reHeasy.

KosoHiaJbHI OpraHiaMH YTBOPIOIOTHBCA IIJIAXOM BereTaTHBHOIO
PO3MHOKEHHS, KOJHM OCOOMHM JO4YipHiX NOKONiHE 3aJMINAIOTBCH
CIIOJYyYeHHMH 3 MATEPHHCBHKOIO.

Y GaraTokJgiTHHHEX rpubiB, BogopocTeil i feAKHMX TBApPHH (HANpH-
KJaj, rybok) € 6iabm-menm audepenniitopani KIiTHHEH, AKi Mailxke
He B3aEMOAIIOTH Mix c06010, TOMY TaKi OpraHiaMu He MalOTh TKAHHUH.
Tino 6araToxkJiTHHHNX rpubiB CKJIAZAETHCA 3 MOCIiIAOBHO po3Mmimge-
HHEX KJiTHH, fiKi YTBOPIOIOTh HATKH — ridm. Ixusa cykynuicts mae
Ha3By rpubHMIA, a60 Mineniit. ¥ 6araTokJIiTHHHHX BogopocTeii Tijio
Ma€ Ha3By TaJioM, a0 ciaHb.

- Mimronoxi6ae Tizo rybok cxkaagaEeThcA 3i CTIHOK Ta 3aNMORHEHOI

BOAOIO BHYTPilIHBOI NOPOKHUHH.

BinemicTe 6araTOKJiTHHHMX TBApHH Ta Bci BUmMi pocianHHM ¢op-
MYIOTh TKAHMHHM TAa opraHn. TKAHMHA — CYKYNHiCTH noaibHux 3a
6yn0B010, QYHKIiAMH Ta NOXOMKEHHAM KJiTHH. OpraH — 1e 4aCTHHA
opraHiamy, ska Ma€ nesHy ¢opMy i 6yA0BYy, BHKOHYE OAHY 860 KinbKa
cnenudivEuX QyHKIiNA.

Opranu, fKi BHKOHYIOTb CHiJbHi (YHKIiI, YTBOpIOIOTH CHCTEMY
oprasis. Opranu pi3HHX CHCTEM MOKYTh CIILIbLHO BHKOHYBATH NE€BHY
¢yHKIi0, yTBOPIOIOYHM THMYACOBY (DYHKLIOHAJIBHY CHCTEMY.

¥ 6araToKJIiTHHHHX OPraHi3aMiB po3pidHAIOTH OPraHH PO3MHOXKEHHSA
(penpoayKTHBHI) Ta Bei iHmmi.

1. Yum xapaKTepm3yoToCa 6aratokniTuHHI TBRPUHN, POCNNHNA Ta rpnbn?
2. Yum BigPI3HAOTLCA KONOHIaNbHI T8 GararokniTwHHI opraniamMn? 3. Ski
6ararokniTuHHi OpraHiaMmn He MaioTh TkanmnH? 4. LLjo Taxe Tkanmna? S. Lo
CcTaHoBMATL COBOI0 CTOBOYDOBI KNITHHNA Ta AKE IXHE BIONOriYHe SHavYeHHn?
6. LL{o Taxe opraH, cHCTEeMa OpraHis i PyHKUIOHanbHa cNCTemMa opraHie?
7. Siki opraHn Ha3mBaIoTb PENPORYKTHBHUMN Ta FeHePaTNBHIUMN?

Momipkywte. o cniabnozo ma eidminnozo 8 opzanisayii 6azamoKaimuHHux meapun,

pocaun i zpubie?

§ 41. TKAHHHH POCJITHH

( ; / fpwrapgavre:  axipocaunu Haxexams 8o eodopocmeit, a axi — do suwyux pocaun? Axa

Oydoea cminku pocaunnux kaimun? Hx nobydoeane cmeGao 6azamo-
piunoi depes’anucmoi pocaunu? o maxe cexpeyia ma exckpeyia?

TKaHNHYU POCJHMH NOALNAIOTHL HA TBipHi, NOKPHBHi, NpoBiAHi, MexaHiuni Ta

OCHOBHi.

* TeipHi TkaumHK (MepucTema) cknagalorsed 3 ApibHUX, 6inbII-MeHIT IiTb-
HO NMPHJIErJIMX OJHA A0 OAHOI KJNiTHH. BOHM MaoTh TOHeHbKi KJIITHHHI CTiHKH 3
HEBHCOKHMM BMICTOM IeJII0JIO3H, BeJIMKe AAPO i 3a3BH4ail noabanpjieni BAKYOIb.
KniTnau TBipHMX TKAHMH 3JaTHi 0 HOALNY Ta POCTY, AKi MOMJINBI 3aBAAKH
poataxHii obosonni. TripHi TKAHMHN NPAKTHYHO He MAIOTh MiXKKJITHHHOL
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peuoBrHHA. KniTHEM MepucTeMH npH n03piBaHHI me-
peTBOpIOIOTHCA (AudepeHnilTheA) B KIITHHA iH-
MIKUX THIIB.

3a MicueM po3TallyBAHHA BHAINAIOTH BepXiBKO-
By, BcTaBHY Ta Oiuny mepucremn. Bepxiexoea me-
pucmema po3MilleHa Ha BepxiBmi maroHa (KOHYC
HapocTaHHA) abo KopeHs (30Ha nmoAiny) ta aabeane-
gye picT y AOBKHHY (BepxiBKoBHI picT) (Man. 41.1).
Bcmasena mepucmema poaramosaHa O6insg OCHOB
Mi}KBYy3JliB leAKMX POCJHH (HANPHKJAJ, 3JIaKiB) i
3abeaneuye iXHe BUAOBXKeHHA (BcTaBHUH pict). Biy-
Ha Mepucmema y BUIIAAL UUIiHADA MiCTUTBCA BCe-
peauHi crebna abo kopeHsa 6araTopivHHAX POCJIHH Ta
3abesneuye iXHE NIOTOBINEHHA.

Po3pisHAIOTE TAKOXK MEePBHHHY Ta BTOPDHHHY Me-
pucremu. Ilepeunna mepucmema 3aKnajacThcA HA
BepXiBKaX 3apOAKOBHX KOpeHs Ta crebna. Bmopun-
Hi Mepucmemu BUHHKAIOTH 3 PiBHUX A03piaHxX KJi-
THH, AKi 30epersnu 3gaTHicTs 40 noAiny (HanpuKIax,
KOpKOBHii kaMbiit — 3 K1iTHH OCHOBHOI TKAHWHU abo
IMKipK#n).

¥ pasi ymkoaXeHHA TKAHHH 4YH MPH BereTaTHB-
HOMY PO3MHOKeHHi lefiki KIiTHHA enigepMu, OCHOB-
HOl TKAHMHH TOIIO TAKOXX BHABJIAIOTH 3AaTHICTh A0
nopiny. Ilpu nboMy 3 KAiTHH iHIMIMX TKAHWH BH-

Tema 3. GararokniTuHHI OpraHiami

1

Maax. 41.1. Bepxisexosa
Mepucmema HA eepxigyi
nazoua (1) i kopensn (2)

HUKAIOTH KJITHHH, fKi 3a0esneuyloTh pereHepamnilo 4M YTBOPeHHA HOBHX

ocobuH.

* [loKpPUBHI TKAHWHK PO3TAIIIOBAHI HA MOBEPXHi OpraHis i BigMeK0OBYIOTh iX
BiJ 30BHilIHbLOrO cepenopuina. BoHM 3aXHIAIOTh OpraHiaM Bij BIJIMBIB He-
CIPUATANBHUX 30BHiIMIHiX YMHHHKIB, 3a6e3meuyioTs 10oro B3a€MO3B'AA30K 3 A0-
BKiJnAM, perynoioTs npouecu rasoobMiHy Ta BANApPOBYBaHHA BOAM (TPaHCITi-
panii). Poapisusiors nepeuHHy (enizepma, abo mkipka) Ta BTopuHHI (KOPOK)

NMOKPHBHI TKAHNHA.

Enidepma (wxipxa) ckianaereca 3
OJHOI'0 4YM KiJNbKOX mapiB mposopux
JKMBHX KJITHH, AIKi mMinbHO npuasara-
IOTh OJIHA 0 OAHOI, TOMY MiXXKJIiTHH-
HUKH IPAKTAYHO BigcyTHi (Man. 41.2).
Binemy uactuHy 06’eMy nUX KIITHH
OXOILNIOE BAKYONA 3 KJIITHHHHM CO-
KOM, & OHATONJIa3Ma MAa€ BHUITIAJ TOH-
KOro NpHCTiHKOBOrO Iapy, B AKOMY
MicTuThCa aapo. KniTnHr mKipky 3a-
a3Buuait GeabapsHi. BUHATOK CTAHOB-
NATH AeAKi BOAHLI BMIILI pOCIMHH,
nanopori, 1O 3pocTalTh Yy 3aTiHKY,
TA NPOAMXOBI KIITHHHM, W0 MicTAThH

Jaw

xnoponuacTh. IHOAI KAITHHH IIKipKH
sabapBneni B cuHiit um diankosuii
KOJBLODH, 3aBAAKHM HAABHOCTI Bigmo-

Maan. 41.2. lllkipka (enidepma ):
A — noxpueni kaimunu (1); wap
eockonodiGroi pexosunu (2)
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Manx.41.3. Bydosa (A) ma
cxema Oydosu (B ) npodu-
xis. Koau soda saxodumv
y -npoduxosl xaimunu,
muck y Hux 3pocmac ma
npoduxosa wiruna eid-
kpusaemoca (1). Koau
soda 3aauwac npoduxosi
Kaimunu, muck y Hux
nadae i wiruna saxpusa-
embea (2)

BilHMX mirMeHTiB y KJITHHHOMY COKY. 3O0BHIIlIHI CTIHKE IHUX KJITHH DOMITHO
TOBCTillli Bif BHYTPilIHiX Ta YACTO NPOCAKHYTI MiHepaJbHHMH peYOBHHAMH
(sanpuknaaj, y xsonlis Bigkaanactsca Si0,). IlIkipka BKprBae Bci opranu on-
HOpiYHUX i MonoAi maronn HaraToOpiyHMX AepeBHHX POCJHH IPOTATOM OLHOIO
BererailiffiHoro nepioay, a ii KiriTuHEM NeBHMIA yac 30epiraloTh 3AATHICTD 40 NOALTY.

3sepxy enigepMa 3a3BH4al BKPHTA IPOAYKTOM CeKpenii cBoiX KJIITHH — 0c06-
JMBEM IMAPOM BOCKONOAiIOGHOI pedoBMHM, Axu# 3amobirae BHNAPOBYBAHHIO
Boan. Halikpame neit map posBHHEEHHH y POCIHH NOCYIMJIMBUX MicueBocreit,
HANPHKIAJA y AeAKHX NAJbM Horo TOBIIMHA MOe caraTh 5 Mm. Ilikamo, o
TAKHM POCJHHAM Hailjlerme BEKHBATH Y BeAHKHX Micrax. ToBcTuil map KyTa-
KyJa\ 3axuimac ix pig BuanBy 3abpyaaeHoro nopitTp4.

ITonapeo poaramoBaHi 6o6onozi6Hi npoduxoei xaimuku MicTATH XJIOpPO-
IJIACTH, OTOYYIOTh NPOAMXOB] IJiIHHH TA PEryJaI0IOTh IXHE POZKDHTTA 4H 3a-
KputTa (Man. 41.3). Yepes npoauxy pocamnHa sfilicHioe razoobmin. Crinku
NPOAMXOBHX KJIITHH HABKOJIO IPOAXXOBO] 1LIIi/IMHY TOBIIi Bix THX, 10 obepHeri
Ao cycigmix kaituH. Konu THCK puTonsasMM HR CTiHKH 3pocTac, S30BHiIHI
CTIHKH KJITHHH PO3TArYIOThCH, & BEYTPilIHI — BrEHAIOTHCA, i inKHA poamin-
proerbea. Konn THCK nafae, NpoauxoBa IIiTMHA 3aKPABAETHCA, 10 3anobirae
BHIAPDOBYBAHHIO BoAM. Braenb, KoaH y KJiTueax BinbyBaeThes doTOCcHHTES,
BHYTPiIIHLOKJITHHHHE THCK 30iMbLIYETHCA i MPOAMXOBA INiJIMHA BiJKpHBa-
€ThCHA, & BHOYi, KOJIH (POTOCHHTE3 NPHIMHAECTLCH, THCK Najac i miiiuHAa 3a-
KpHBaeTbca. Yepes npoauxH Takok Biabysaerbca Tpavcmipanisa. ITpoauxm
3a3BHYail po3TamIoBaHi 3 06ox GoKiB MHucTKA, asle HAHOLIbIIe 1X NepeBaXKHO HA
HIOKHEBOMY Ooni. KinbkicTs mpoamxis Moxke cararu
KiJBKOX coTenb Ha 1 MM2,

Oco0nuBHMH YTBOpAMH LUKIPKH JIMCTKA € G00RKL
npoduxu — KOMILIEKC KJIiTHH, IO OTOYYIOTh IMiNHUHY,
Yepea SIKY Ha NOBEPXHIO BUALIAIOTHCA KPAILJIMHK BOLH.
Ile BiaOyBacTnLCA, KOJH NOBITPA HACHYEHE BOJIOTOIO, i
TOMY POCJHMHA He MOXKe BHIIAPDOBYBATH HeoOxigHy
Kinexicrs Boau. Boasani npoauxu HaliyacTime poaTa-
IOBaHI 0 KpasAX JIUCTKiB, BOHM NPUTAMAHHI 3a3BHYaR
POCJIMHAM, IO 3POCTAIOTH B YMOBAX BOJIONONO KJIiMATY.

Ha enigepmi uacTo € onHO- ux 6araTokaiTHHHI BO-
JIocKA pisHOMAaHiTHOI 6yA0BH, AKi cCTAHOBAATE c060I0
Maun. 41.4. Banoaucmi so- MHBi abo BigMepai BuaosxkeHi KaiTuau. OaHi 3 HAX
Aocku (homozpaghio 3po6-  3aXHIAIOTH POCHNHY Bifi HAZJIHIIKOBUX BHTPAT BO-
2eno 3a donomozol ckany-  Jory, iEnn — Bij BUiJAHHSA TBADMHAMHE YH BHKOHYIOTh

6a1bH020 MikpocKona)  cekpeTOpHY QYHKIiO (38103UCTi BOJIOCKH) (Ma. 41.4).




3a/103MCTi BOJOCKH KPONHMBH JKAJKOI NPOCAKHYTI
Si0, i micTATL 3anOBHEHI MYPAIIMHOI0 KHMCJIOTOMO
BaKyoJi. 3arocTpeHa BepXiBKa BOJIOCKA MOXKe JIETKO
NPOHMKATH Yy MKipy Jogusn abo TeapuH. Pasom 3
Hel0 A0 PaHKH NOTPAIJIAE KHCJIOTa, AKA CHJIBHO IO-
Apa3Hioe WKipy. 3aepeB’AHiIi BOJIOCHHH — IANWKHA,
poSTamoBaHi HA MIKipIi MaMWHMA, OKHHH TA JeAKHAX
iFmux pocanH, 3aXHINAIOTH IX BiJ BUIJAHHA TBApH-
Hamu. MinepasbHe :XUBJIeHHA 3Aebinbinoro Biabysa-
€ThCA 4Yepe3 KOPEHeBi BOJIOCKH — BHPOCTH KJITHH
IIKipKHA BCHCHOI 30HHA KopeHsa (MaJ. 41.5).

Kopox 3amimye enigepmy aepeBHEuX i 6araropiu-
HHX TpaB'aHHCTHX pocauH. Oco6nHBHIiI KOPKOBHIA
KaMO6iii HA30BHI YyTBOpIOE IIAPH KJIITHH, IOTOBIIEHi
CTiHKM AKMX npocodeHi JinigamMu i HenpoHUKHI AXA
rasis Ta BoAH, TOMY iXHill BMicT IIBMAKO BigMHUpaE.
Tak BHHHKAc AP KOPKA. YcepeAWHY KOPKOBHIA
KaM06iit npoAYyKYE KHMBi KJIiTHHN OCHOBHOL TKAHMHH.
KniTHHN KOpKa BHAOB)KeHi, INiJIbHO NPHAATAIOTH
OIHA 0 OHOI Ta po3TamoBaHi B 6araTo mapis (MaJ.
41.6). BepxHi mapu Kopka 3 4yacoM 3JYIIYIOThCH,
TOMY KOPKOBHii KaM6iit npoTAroM ycsoro icHysaHHusA
POCJIMHH YTBOPIOE HOBi KJIITHHA.

Ha noBepxHi Kopka € coxesuuku, yepesa AKi Biaby-
BAEThCA ra3oobmMin. BoHr MaloTh BAriaja ropbkis ia

iyTMHOI0 mocepeanHi (mMas. 41.6). 3oBHi HaragywoTs
HACIHHSA COYEBHILi, 3BiIKH i1 MOXOAUTE IXHA HA3BA.

Tema 3. BaratokiliTHHHI OPraviamy %

4

Maax. 41.5. Kopeneai
80M0CKU

Maan. 41.6. Kopox iz
coyesuyxow (1)

¢ Mpoeiguxi TkKaHMHK 3abe3neuyioTh ABAa OOTOKM PEUYOBUH: BUCXigHMIT (po3-
YHHH MiHEepaJBLHUX coJiel, & TAKOK OPraHiuYHMX Pe4YOBHH MepecyBaIOThHCH Bif
KOpeHs [0 HAZ3EMHHX YACTHH POCJHHHM i aani) Ta HM3XigHUMH (CHHTE30BAHI B
3eJIeHUX NAroHaX OpraHiYHi peYOBHHH HAaAXOAATH A0 iHmux opraxis). Ili mo-
TOKH Big6yBalOThCA Y ABOX THNAX KOMILJIEKCHOI IPOBiIHOL TKAHAHA — KCHJIeMi
Ta hoemi. Kpim npoBigaux eneMeHTiB (CyaAuHK, Tpaxeign y KCHJIEMi; CATONO-
Ri6Hi TpyOKH Yy dtoemi), A0 cKIaAY KOMIJIEKCHOI TKAHMHM BXOAATH TAKOMXK KJIi-

THHH OCHOBHOI Ta MeXaHIYHOI TKAHHH.
Kcunema nponnsye BCi YACTHHH POCAMHH
# yTBOpIOE €IMHY NpOBiAHY cucTemy. BoHa
CKJIAZAETHCA 3 BJIACHE NPOBiJHHX eJIEMEHTiB
(BigMepimx KJIiTHH — CyAMH i Tpaxein), a Ta-
KO KMBMX CYIYTHiX KJITHH OCHOBHOI TKA-
HUHH (Mas. 41.7, 1). Tpaxeinn — ogHOKIITHHHI i
yTBOpH BepeTeHonofibHoi ropMu 3aBAOBIKKH '
Bijl uacTok Mimimerpa a0 12 cM (y soToca), oo #
MaloTh Yy CBOiX 00oJsioHKax nopw (Maa. 41.7, 2).
CTiHKN BHIOBXKEHHX KJIITHH CyAHH IIPOCO-
yeHi sxkuponofi6baOI0 peyornHOI0. BoHU poaTa-
INOBAHI ITOCJAiIOBHO OHA 38 OXHOK; NoNepe4Hi

A

GRS

CTIHKH MiXX HMMH MAalOTh BelIMKi oTBOpH a6o Man. 41.7.Cydunu (1) i

Baarani BiacyrHi. Cepeina I0BKHMHA OKPEMOL

mpaxeidu (2)
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@8 Poaain lil

Man. 41.8. ®aroema:
I — cumonodi6ui naac-
munku (uepes ixmui
omeopu CNOAYHLAEMbCA
yumonaasma deox cycid-
Hix kaimun ); 2 — kaimu-
Hu-cynymuuyi; 3 — Kai-
MUHU OCHOBHOI MKAHUNU,
AKi omouywme cumono-
0i6ni mpybru

cyAnHH cKaanae npubauano 10 cM, ase iHKONH MOKe CAraTH KiJIbKOX MeTpiB
(sanpukaan, y ay6a — ao 2 M), aiametp — 6aussko 0,5 mm. Crinku cyauH i Tpa-
Xeif MAlOTh MOTOBIIEHHA pisHoMaHiTHOL dopMu (y BHrIaAAl Kineusb, cnipaneit,
CyLiJIbHMX HallapyBaHb 3 IOPAMHM TOI0), AKi ePeMIKOAKAIOTh 3JIMIAHHIO.

EnemeHTH KCHJIEMH BOAHOYAC BUKOHYIOTH ONOPHY (DYHKILi10 3aBAAKH IOTOB-
eHuM TBepAuM criHkaM. Tak, y crebiax gepeB’sHMCTHX POCIHH PO3TALLIOBA-
Hi 6aMiKue RO CepUeBHMHH CYAHMHM MOXKYTh 3aKYINOPIOBATHCS XHPOTNOXiOHOIO
peYoBMHOIO, BTpaualouu nposigHy dyHKIil0, ane nocuiowun onopry. HasecHi
0 KCHJIeMi J0 MaroHiB HAAXOAATH He JIMIle PO3YHHH MiHepajlbHHX cojeii 3
I'PYHTY, a i1 LyKpH, 110 YTBOPIOIOTLCA BHACJIZOK riposidy KpoxmaJjio B 3a-
nacalvYMX TKaHUMHAX KopeHiB i crebesn. BoHH ciyryioTs 1A pocTy JHCTKIB J0
noyarky oTocHHTE3Y.

Dnoema, AK i Kcunema, € KOMILJIEKCHOIO TKaHHHOW. KpiM npoBignux ene-
MeHTiB, 40 Ii cKkIaay BXOAATH KJITMHHM OCHOBHOI Ta MeXaHiyHOI TKAHMHM.
IIposinni enemenTy hoemu ckaagaOThCA i3 cumonodibrux mpy6ox — }UBUX
BHUIOBKeHHX no3baBiieHuX aaep KiaituH (Man. 41.8). Boun nocaigosHo 3'egnani
MiK co00I0 NonepevHUMH [iTAHKAMH CTIHOK — CHTONOAIOHMMHA NJIaCTHHKAMH,
1110 MAIOTh BEJIMKY KiJIbKICTb NOpP, Y4AM HATAAYIOTH CHTO. Yepea 0TBOPH J1aCTH-
HOK CHOJIY4Y8€ThCA IIMTONJIA3MA CYCiIHIX KJITHH i 3ailicHI0€TbCA HH3XiZHMIA
noTiK po34MHiB OpraHiuHMX peuoBHH. CTiHKHM KJITHH NOTOBIIEeHi, ane He
nepep’anilors. Ilopax ia cuTonmoziOHMMM TpyOKaMM pO3TAILIOBAHI KJITHHH-

Maan. 41.9. Bydosa cydunno-
B80M10KHUCMO20 MY KA
(Huaka aucmia ):

1 — kcunrema; 2 — proema




Tema 3. BaratoknituHHi oprawniamy eSS

cynyTHuIi 3 aapamMi. Yepes mopu mux KAITHH y OUTONJA3MY CHTONOAIGHMX
Tpy6OK HAAXOAATHL PEYOBHHH, AKi NPHCKOPIOIOTHL NlepecyBaHHA OPraHIYHUX
CIIOJIYK.

Cyaunnmn, Tpaxeign ta curonoaibui TpyGku pasom 3 MexaHiYHMMH TA OCHOB-
HHMH TKAHUHAMM YTBODPIOIOTHE CYOUHHO-800KHUCMI nYy4Ku, HAIPHKJIANL
KHIKH aHcTKiB (Man. 41.9). Ix noxinslors Ha sakpuTi # Bigkpuri. 3akpuri
CYAMHHO-BOJOKHMCTI Ny4YKH, HA BiAMiRY Bij BiiKpHTHX, mo3baBieni kamMbiio i
TOMY He3[JAaTHi NOTOBIIYBATHCh. 3aKPHTI NYYKHA NPUTAMAHHI OAHOAONBHHM,
BiIKpUTI — rosoHaciHENM i ABogonbHUM pocanHaM. [IpoBigry ¢yHKLiO BR-
KOHYIOTh TAKOXK KJITHHHU OCHOBHOI TKAHUHH, SAKi CAYIYIOTH AJA TPAHCIOPTY
PEYOBHMH MiK TKAHMHAMH (HAIIPHKJaJ, CeplieBHHHI MpomMeHi 3abe3neuyoTs ne-
peMillleHHA PeYOBHH Y IOPM3OHTAJIbHOMY HANPAMKY MiK Pi3HMMM 1IapaMu
ctebna: Kopow, KaMbBieM, 1epeBHHOIO Ta CepLEeBHHOIO).

Monounuku — cucTeMa BHJOBKEHHX KJITHH, M0 SAKHX PYXaeThCH CiK
MoJs104HO-6inoro (Kyasbaba, pisHi MosIoual TOWIO) UM 2KOBTOrapA4Oro (YUCTOTLN)
KOJILOPiB, 1110 Ma€ Ha3ey aamexc. Ile cymim piaun, y akii, okpiM BogHOro pos-
YHHY YKPiB, Oi1KiB i MiHepaJbHHUX PEYOBHH, € KpamJIi aimigis Ta iHmux rig-
podobHUX crIoNYK. 3 TaTeKCy OTPHMYIOTh KayuyK.

* MexaHiyHi TKaHVHW BHKOHYIOTB OIIOPHi (hyHKIi1: HAKa10Th pocIuH] npyXK-
HOCTi Ta MimHOCTi, MiATPMMYIOTH 1i YACTMHM B MEBHOMY NOJIO)KeHHi. BoHn
CKJIAAaKThCA i3 dKUBHUX a60 BiAMepanX KiaiTHH. YacTo KJITHHM i€l TKAHUHHU
BHUJIOB3KeH1 i MAIOTh BUIIAJ BOJIOKOH (JIbOH, KOHOILJI TOII0), aJie B JUCTKaxX abo
naoaax ixHa ¢opma moxke 6yTH iHIMOKI0.

Husi KniTnHM Mexaniurol TKaHMHM (Maja. 41.10, 1) maoTs HepiBHOMipHO
noToBuIeHi cTiHKK. Boru 3asBuuaii po3raloBaHi niJi NOKPUBHOIO TKAHWUHOM i
BXOAATH 37eb6i/1bII0ro A0 CKAAAy KOPH MOJIOAHX INArOHIiB MepeBayKHO JBOAOb-
HHX POCJIMH.

Biamepai kiniruan mexaniynol TkauuHy (main. 41.10, 2) 6ysanoTs ABOX TH-
niB. OaHi 3 HUX MAaOTHL BETJIAJ BHAOBXKEHUX KJITHH — BOJOKOHeIb 10 40 MM
(n1boH) i Ginbme saBaoB:KKH. OOOMOHKH NMX KJITHH piBHOMIpHO moToBLIeHi
i sasBuuaii agepeB’anini. ¥ crebni ni KAITHHM pO3TAlIOBYIOTLCA Yy BHrAAXLI
OKpPEeMHX MNy4KiB ab0 K yTBOpIOIOTh CYLiJIBHMH LWJIHAD, AKMIA Ha mone-
peunomy 3pi3i mMae Buriap kiaena. Knituam inmoro tuny — okpyrai abo
nannukonoxibui. BoHu yacTo TpanasoThCA Y NI0AAX (HATIPAKIAJ, KAM 'SHUCT]

Maa. 41.10. Pisnosudu mexaniunol mxanunu. A. Tkanuna,
wo ckaadacemoces i3 wusux kaimuwn (1). B. Tkanuna, wo cxaadaemocs
3 mepmeux kaimuu (2)
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KJiTHHH, II0 YTBOPIOIOTE OBOJIOHKY KicToYkM
V BHIIIHi, CJINBH TOILIO).

* OCcHOBHI TKaHWHM CKJIANAIOTHCA i3 IKH-
BHX KJiTWH, II0 MAIOTh TOHKi cTiHkm®. Mix
KJIiTHHAMH 3a3BHYal € BeJIUKI MiXKKJIITHEHHHA-
kn. 1li TkanMHM posramoBanHi Mix iHmIMME
TKAHHHAMH, 30KpeMa MeXaHiYHHMH Ta NpO-
BilHUMH, TA CKJAJAIOTH OCHOBHY Macy poc-
auH. 3anexHO Bia ocobimBocreit GyzoBH Ta
¢yHKOift po3pizHAIOTE TAKi BHAHM OCHOBHOL
TKAaHNHH.

Xnaopoginonocna, abo acuminayiina, oc-
HoeHa mxaxuna nobysoBaHa KIITHHAMH, AKi
micTaTe xjaoponyactu (Man. 41.11, 1). Bona
poamilleHa B 3eJIeHHX YacTHHAX (HepeBaykHO B
JIACTKAX) IiJf IOKPHBHOIO TKAHHHOIO. B 1i Kii-
THHAX 37iHcHI0OETECA (OTOCHHTES.

3anacarowa ochoena mxanuna (Man. 41.11,
3) MicTHTBCH B yCiX YaCTHHAX POCJIHHH, YTBO-
pIOIOYH iHKONMM oKpeMmi mapu (HADPHKJIAZ,
cepuesuHa crebein). B ii kmirmHax poaramo-
BaHi JeHKonnacTH, iHKOJH — XPOMONJIACTH
(ousirmHa KBiTOK, ommogeHs). l'onoBHa ii
¢yHKIOiA — HaKONMYeHHA 3aNacCHHUX MOXKHB-
HHX Pe4YOBHH (KpoxMajb Ta iH.), & B pOCIHH
NOCYINJIMBHUX MicIeBocTei — 1ie it Boau (KaKTy-
CH, araBH TOLIO).

Iosimponocra OcHO6HG MKGHUKG CIY-
rye Aajaa rascofMiHy i Mae MiXKKIITHHHHEKH
(may. 41.11, 2). Haiikpame BOHA PO3BHHEHA Y POCJIMH, AKi MeIIKAalOTh y ce-
peAoBHIIi 3 HUBLKUM yMIiCTOM KHCHIO (BoAHI Ta GOJIOTAHI POC/IMHH), & TAKOXK Y
KOpeHAX BHAiB, M0 NOIIMPeHi Ha ymiJbHEeHuX IpyHTax. Ila sanossena rasom
TKaHMHA J8€ 3MOr'y BOZHHM pocJHHaM 860 iXxHiM yacTHHAM YyTPHMYBATHCH HA
nosepxHi a6o B ToBImIi BOOH.

Oxpemi KNITHHHA OCHOBHOI TKAHMHHN BUKOHYIOTh CEKPeTOPHY QYyHKIil0, CHH-
Te3yI0uUH CMOJIH, edipHi oaii Tomo i BUAiNAOYN Ix HA30BHI.

Exckpenia B pociuH Mac nepHi ocobimBocTi NOPiBHAHO 3 TBADHHAMH.
ITpoxyxTn 06MiHY pe4OoBMH 3a3BHuail HAKONMMYYIOTHCA B NMEBHMX KJITHHaX.
¥ rakmit cnoci6 BoHM BHayualoThCs 3 oOMiny pewoBuH. HasoBmi wacTHHa
eKCKPEeTOPHMX CIOJIYK NOTpanisc Yepes3 OKpeMi BUALIbHI KaiTHER abo 3an03n
(sexTapHuKu ToI1O). YacTo npogykTH 06MiHY MalOTh NeBHe 3HAYEHHA JIJIA XHUT-
TeAiANBHOCTI caMoro opraHiamy. BuinbHy QyHKIiI0 BUKOHYIOTh BHA03MiHH
enisepMu — GAraTOKJIITHHHI 3a7103HCTi BOJIOCKH a60 MJIACTHHKHA Pi3HOMAHITHOL
6ynoBu. YcepeauHi pocaMH B OCHOBHIM TKaHMAI € 0cOGIHB] 3a/103HCTi KIITHHY,
B AKHX YTBODIOIOTLCA NEBHi peYoBHHU (mepeBax<HO edipHi ouil, 6anp3aMu Ta
CMOJIH), & TAKOK MiXKKJITHHHI IOPOXXHHMHH, Je HAKONHYYIOThCA CEKPEeTH, Ta
CHCTeMA BHAINBHUX XOAiB, AKMMH BOHM BHBOAATLCA Ha3oBHi. I1i xoam npoHu-
3y10Th cTebJia i YaCTKOBO JMCTKH B Pi3HUX HANPAMKAX i MaloTh 0GONOHKY, AKa
CKJAJAEThCA 3 KLIBKOX IIapiB BifiMepnX i }KUBAX KJIITHH.

Maa. 41.11. Piznosudu ocHo8HOL
mxanunu: 1 — xaopoghironocna;
2 — nosimponocua; 3 — 3anacawya




Tema 3. BararokaiTvkni opraHiamm _ 3ars

Hexmapruxu poaramosaHi y KBiTni ua Ha pisHEX yacTHHAX naroHis. Boaun
CKJIAJIAIOTHCA 3 KJITHH OCHOBHOI TKAHMHH, AKi YTBOPIOIOTH HEKTADP; MPOTOKH,
SAKHMH CeKpeT BUXOAUTh HA30BHi; MOKPHBHHUX KJIiTHH, II0 OTOYYIOTH IPOTOKY

noxibxoi Tomo).
Hexmap — BogHUIi PO34HH IVIIOKO3M Ta PPYKTO3H, KOHIOEHTPaILid AKHX CTa-
HOBHTE Big 3 1o 72 %, 3 goMimKaMHu apoMATHYHHX pedoBHH. BiH npusabmoe
3aNMJI0BAYIB — KOMAX i NTAXiB — COJIOAKHM CMAKOM TA 3AIIAX0M.

Ta HaJAIOTh HEKTAPHUKY piaHEX dopM (aMKonoxibroi, ropbonoxnibroi, pixkko-

Mepucmema, enidepma, xcunema, pnroema.

TKaHMHM DOCAHH OOALNAIOTHL HA TBipHi, moxpmBHi, mpoBiaHi,
MexaHi4YHi Ta OCHOBHI.

TeipHi TkaHMHEM (MepHCTeMAa) CKIARAIOTHCA 3 APiOHMX, nIinbHO
NpHJIeraux oxHa A0 oaHol KiiTnH. KniTHHEM TBipHMX TKAHKH 31aT-
Hi 10 mocTiiHOro Yn NepioANYHOIO NOALNY T POCTY, AKHI MOIKJIN-
BHil 3aBAAKH TOHEHBKiH poaTa)xHilt obosoHui; mpu goapiBaHHi
BOHHM MEePeTBOPIOIOTLCHA HA KJITHHHU Pi3HMX TKAHHH — audepen-
1iI0I0ThCH.

3a Micuem posTamyBaHHA BHALNAIOTH BepXiBKOBY, BCTABHY Ta
6iuny mMepucremH, 3a 0COOIMBOCTAMH PO3BHTKY — NEePBHHHY Ta
BTOPHHHY MEDHCTEMH.

IloxpuBHI TKAHHHU po3TAIIOBAHI Ha moBepxHi opramim i Bigme-
JKOBYIOTH iX Bij 30BHIIIHLOro cepenoBHIina. BoHH 3axMmAaOThH
OpPraHiaM Bii BIUIMBIB HEeCHPHATIMBHUX 30BHIMIAIX YHHHHKIB,
3AiHCHIOITL HOro B3a€MO3B’A30K 3 MNOBKiMIAM, peryiawioTh
nponecu rasoo0MiHy Ta BHNApOBYBaHHA BOAHM (TpaHcmipamii).
PospisHsaoTs nepeuHHY (emisepma, a6o mkipka) Ta BTOpHHHI
(KOpOK) IOKPHUBHI TKAHWHMN.

EniaepmMa (IIKipka) CKJIaAAETHCA 3 OAHOIO YH KiJbKOX mapis npo-
30pHUX XHBHMX KJITHH, AKi MiNbHO NPHJIATAIOTH OXHA A0 ORHOI,
TOMYy MiXKJITHHHHKH BiacyTHi. 3Bepxy emiepma 3BHYaHO
BKpHTA OCOGJHBHM IIApOM i3 JKHPONOAIOHHX CHOOJYK, AKHH
sanobirae BHNMApOBYBaHHIO BOAM 4Yeped ii NMOBEepXHIO, — KYTH-
Kyiaolo. B enigepmi poamimeni opoauxm, fiKi peryjamoioTs raso-
obMiH.

Ilposigni komMnnekcHi TKaHMHEK (KcHyema Ta dJoema) sabeane-
YylOTh BHCXigHM# (pO3YMHM MiHepaJbHHX coJiedl, a TAKOX Op-
raHiYHHX PEeYOBHH IepecyBalOThCA BiJi KOpeHA MO0 HAA3EMHHX
YacTHH pocnMHU i Aani) Ta Huaxiguuil (cMHTe30BaHI B 3eJeHMX
MaroHax OpraHigHi pe4JOBHHH HAAXOAATS A0 iHIIAX OPraHiB) moTo-
KH pe4OBHH.

CyauHu, Tpaxeigu Ta cATONOAIOHI TpyOKH pasoM 3 MexaHiYHMMH
Ta OCHOBHMMH TKAHHHAMH YTBOPKOIOTH CYAHHHO-BOJOKHHCTI
NYy4YKH, HAPHKIAJ dHIKHA JIUCTKiB.

MexaHiuHi TKAHMHHM BHKOHYIOTh ONOPHiI )yHKNiI: HAAAOTH poc-
JAHI Npy>KHOCTI Ta MiHOCTi, MiATPHMMYIOTH il YACTHHHU B II€BHOMY
nojaoxxeHHi. [Jo HAX HAJIeXKATH )KHABi Ta MepTBi KAiTHHH (BOJIOKHA)
3 NOTOBLIEHHMH CTiHKAMH.

Koporxo

apo
ronosne
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e Poaain lil
OcHOBHi TKAHMHH YTBOPEHi }XMBHMH KJITHHAMH 3 TOHKUMM CTiHKA-
MH Ta BeJIMKMMM MiXKKJITUHHUKaAMH. BoHn poaramoBaHi Mix iHIIA-
MH TKAHMHAMH.
3anexHo Bix ocobGausocreit 6yaoBu Ta PyHKUiil pospisHAloTh pisHi

Koporxo BHAM OCHOBHOI TKAHMHM, HANPHKJAA XJopodinoHocHy, abo acumi-
npo JAniiHY, 3anacai4y, MopiTpoHocHy. OKpeMi KJiTHHN OCHOBHOI TKA-
ronosxe HUHH BUKOHYIOTb CEKpeTOpHY (GyHKLIi10, CHHTEe3yI0O4YH CMOJIH, edipHi

0J1i1 TOIIO i BUAINAIOUH IX HA3O0BHI.

1. Aki Tunn pocnnkHnux TkaHmnH 8n aHaere? 2. LLlo Take TBIpHI TkKaHHN?
= Sixi Buamn mepmucrem Bam BiaoMi? 3. Ski PyHkuUIT 3QIACHIOIOTE NOKPHUBHI
TKaHUHN? SKi ICHYIOTE BUAW NOKPUBHKX TkaHuH? 4. LLjo Take enigepma

Ta kopok? 5. LL{o Take npoamxu Ta NPOANX0BI KNITNHN? SIKi ixHi yHKLIT?

6. LLlo raxe xopok i kopxosniA kamGin? 7. SAxi Bynosa Ta QyHKuil nposia-

Hux TkaHuH? 8. 5iki Gyaosa Ta PyHKUIT MexaHiyHmnx TkaHuH? 9. Siki Byao-

Ba 1a QyHKUil ocHoBHUX TkaHnH? 10. Ski ocoGamBocTi exckpeuii Ta

cexpeuii y pocamH?

Momipxysire. 1. V akux ymosax MewKawms pociuHu, TUCMKU AKUX nosbaeneni npodu-
xie? 2. Axy poas sidizparoms naxyyi ma naacmuvHi pevosunu (egiphi oii,
Gaas3amu, cmoru ) 8 xxummi pocaun? Bidnoside apzymenmyime.

42 TKAHHHH JIOJIHHH TA TBAPHH.

e I'ICTOTEXHO.JIOI'lISA

!..T-."'- Npuranawte: wo make Mimkaimunna pevosuna? IlJo make nepsosuil imnyasc,

- pepaexce, gpazoyumos, pezenepayin? Aki pynwyii kposi? Illo maxe
JAMKHEHA ma He3aMKHeHa KpooHocHi cucmemu? Illo make neipo-

2opmonu ma neiapomediamopu? Io maxe zomeocmas? HAki ocnoeni
Hanpamu GiomexHnoaozivnux docaidmenv?

CyuacHy Kiacugikalnilo TKAHWH TBAPMH i JioanHu 3aTBepakeHo 1987 poky
Ha MixHaponHOMY aHATOMIYHOMY KOHrpeci. 3riJHO 3 HeI0 BHAiIAIOTh YOTHPH
OCHOBHI TMIM TKaHMWH: emirenianbHi, M'A30Bi, HEepBOBI Ta BHYTPILIHLOrO ce-
peaoBHILA.

* EniTeniansHi TKAHWHW BKPHBAIOTD TiJI0, BUCTENASIOTH HOro NOPOKHAHM TA
NOPOXHMHM BHYTPiIIHiIX opraHiB. Boun yrBopeHi ogauM abo 6ararbma 1mapa-
MH KJITHH, 110 WiJ1bHO NIPHJIATraloTs O4Ha A0 oAHOol. MiKKJiTHHHA peyoBHHA B
enitesiiaNbHUX TKAHMHAX MaiiKe BiacyTHA. KiaiTrHu nonsipui: iXHs BepxiBKo-
BA YACTHHA BiJIpisHAETHCA 3a OYIOBOIO BiJil OCHOBH Ta MOXKe MaTH BiMKH (eiii-
wacmuil enimenii; man. 42.1, 1). I[TokpusHMii eniTesniit vacTo BUAiJIAE HA30BHI
MinbHY 30BHiIHIO 060/I0HKY — KymuKyay (4WJIEHHCTOHOr, KPYIJli yepBH Ta iH.).
¥ MoaI0CKiB i AEAKHX iIHIIMX TBADHH NOKPHUBHUIA eniTe il BUaiNsA€e HA30BH] 3a-
XHCHY UepenanlKy 3 OpraHiYHuX Ta MiHepaJIbHHX CIOJIYK.

Knituau eniteniio ageGisbmoro poaramosani Ha G6a3aaviil membpani —
TOHKOMY 1IAapi MisKKJiTHHHOI peuoBrHH. B eniTenii BiacyTHI KpoBOHOCHI cyAHn-
HH, TOMY HOro KJiTHHH )XHBJIATLCA 38 PAXYHOK HAAXOA KeHHA Yeped 6asanbHy
MeMOpaHy NO’KMBHMX PEYOBHH Bijl pO3TALLIOBAHMX IIubIe TKAHMH.

PoapisHsAOTH KiNibKA BUAIB eniTeniansHUX TkKaHAH (Mai. 42.1). Hoxpusnuii
odxowaposui enimenid yTBOpIO€ MKipHI mokpuBH GaraTrbox GeaxpebeTHuX
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Man. 42.1. Enimeniaavni mxanunu: 1 — silivacmuis enimeanii; 2 — noxpusnuit
enimeaiit; 3 — 3ano3ucmuis enimeaniu

TBapHH, a TAK0K JaHueTHUKiB. OKpiM Toro, oqHOIMAPOBHUI enliTesiil BUCTENIAE
BTOPHHHY NOPOXHHHY TiJNiA, YTBOPIOE BHYTPiMHAI 000JIOHKM TOHKOro KHIIeY-
HHUKY, KDOBOHOCHMX i iMbaTHYHUX cyauH Ta iH. OcobauBuM pisaHOBUAOM OAHO-
LIAPOBOro enitesiio € Biiuactuit (Man. 42.1, 1), o BHUCTeNA€ CTIHKH AUXAb-
Hux masxis. IToxpusnuil 6azamouwapoguii enimeniii yTBOpIOE BepxHil map
mKipu (enidepmic) xpeGeTHUX TBADHH TA BUCTEJISE OPOKHUHY POTA, YTBOPIOE
BHYTpimHi o6osoHkn cTpaBoxony. Kiairuau foro BEyTpilIHLOro mapy a3aaTtHi

J10 IOAIiNYy, & 30BHIITHBOrO — MOXKYTh POroBiTH,
TMHYTH i NOCTYNOBO 3aymiyBaTuchk. Toai Ha
MicIAX BiMepJHX KJIITHH ONMWHAIIOTHCA KJi-
THHHM 3 PO3TALIOBAHMX rimnbie mapis, 1o 3y-
MOBJIIOE OHOBJIEHHA emniTeilo. ¥ 6ararsox xpe-
6eTHHMX TBaApHMH 3pPOroBiji AINAHKHM B NeBHHX
YACTHHAX TiJIA YTBOPIOIOTH CTPYKTYPH, AKi BH-
KOHYIOTH 3aXHCHi Ta inmi ¢pyHKuii: nycku nia-
8YHiB, nip’a ta A3k06 nraxis, kirri, Hirri, porn,
KOMNUTA ccaBUiB TOIO.

Knituau 3anosucmozo enimeniro (man.
42.1, 3) BuainAwTh pisHi peYyoBHHH i wacTo
BXOAATH A0 CKJIAAY 3aJ103.

3a (GopMOIO KJITHH PO3Pi3HAIOTH naacKuil,
KxyGivnud Ta yurindpuwnud munu odroutapo-
68020 enimeanir.

Bucoka 3gaTHICTH emiTeniaJlbHHX TKaHHH
J0 caMOOHOBJIeHHA (pereHepanii) € oxgmieo 3
NpUYHAH CAMO3ArOoEHHA paH. 3araJjioM emitei-
aJbHi TKAHWHH BHKOHYIOTH PO3MEXXYBAJEBHY,
3aXHMCHY, CEKPeTOpHY, ra3oobMiHHY, eKcKpe-
TOPHY Ta BCUCHY pyHKIii.

e M’'s30Bi  TKaHWHKM  XapaAKTEePH3YIOThCH
3AATHICTIO 10 CKOPOYeHHA Y BiAnoBias Ha 36y-
JAKeHHS — HAAXOMKeHHs HepBOBOIO iMIyabCy
(maJ1. 42.2). BoEu BXOAATH A0 CKJaAy ONOPHO-
PYXO0Boi cHCTeMH Ta cTiHOK GinbIocTti BHyTpimmI-
HiX oprauis, sabGesmeuyioTh pyxm (nepemi-
IeHHA B NPOCTOpi) BCHOro TijJla Y OKPEeMHX
#Horo yacTHH, 8 TAKOXK NeBHe ¢ikcoBaHe po3-

Mana. 42.2. Tunu Mm'a3osux
kaimun: A. Henocmyzosani
M’a3086i kaimunu. B. Cxenemni
nocmyzoeani soroxonya. B. Cep-
yesi nocmyzo8aHni 60A0KORYR
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TAIIYBAHHA B NpocTopi — noay. IluM TKAHHHAM BJIACTHBA 3AATHICTL 0O perexe-
panii (3a BUHATKOM cepreBoro M’a3a). Ix noainsiors Ha EemocMyroBasi Ta no-
cmyroBaHi. M’sa3oBi KiIiTHHH MicTaTs 6araTo pO3TAIIOBAHUX Y IEBHOMY
OOPAAKY ny4KiB miogibpun — HUTOK CKOpOTANBHX OinkiB (akTHHY, Mio3uHY Ta
in.). I'pynm knituH 3i6paHi B nyyKkH, MiXk AKMMHZ PO3TAMIOBAHA CIIOIYYHA TKAHH-
Ha 3 KPOBOHOCHMMH Ta JiMPATAYHAMM CYANHAMHA T& HEPBOBMMH BOJIOKHAMH.

Henocmyzoeana (znadenvrka) m’aiosa mranuna noGynosasa 3 KJIiTHH, AKi
HaliuacTime MalOTL BepeTeHonoAibHy ¢opMy Ta offHe AAPO; BXOXATH A0 CKJIAAY
HenocMyroBaHHX M'a3iB (Man. 42.2, A). Ixsi kiiTraM no3basieni mocMyrosa-
HOCTi, 8 CKOpOYeHHA MUMOBinbHI Ta nosineni. Knituan niei rkasuan agarai
[0 CHIbLHOIO PO3STATYBaHHA i TpUBAaJHil yac MOXKYTh nepefyBaTH B crani
ckopouerHA. HenocMyroBagi M’aamu — yactuHa 000JIOHOK BHYTPIIHIX Opranis
TBapuH. MycKyJaTypa NJ0CKMX i KilbuacTnx 4yepsis, 8 TAKOXK MOJIOCKIB i ge-
AKHX iHINMX TBADMH YTBOpPEHA HENIOCMYTOBAHUMH M'A3AMHU.

Hocmyzoeana (nonepexnocmyzacma) M'A3066 MKAKUKA CKIAJAETHLCA 3
6araTosiepHAX BH/IOBXKEHHX BeJIHKHX BOJIOKOHenb (MaJ. 42.2, B). Ixni xaitn-
HM 31aI0ThCA IOCMYTOBAHHMH, 60 B HUX NMpaBAJILHO Y€PrylOThCA CBiTIi TA TeMHi
ANCKH 3i ckopoTauBHX OiNKiB aKTHHY Ta Mio3HHY, IO MAIOTD pidHI KoedinieRTH
aanoMnenHs cpitna. [TocMyrosani M’a3u aaaTHi CKOPOUYBATHCH 3HAYHO LIBHA-
me, HixX HenocMmyrosaHi. Po3pisHsI0TE TOCMYTroBA&HY CKEJETHY Ta CepleBy
M’H30BY TKAHUHH.

ITocmyzosani cxenemni mM'2306i 8010KHA YTBOPIOIOTH CKeJIETHI M’A3H, AKi Cy-
XOXKHJIKAMHY 3'ciHAHI 3 efleMeHTaMH cKeJsera (pigiue — mkipu). Boan BxoaaTs
JI0 CKJIaJ{y ONIOPHO-PYXOBOi CHCTEMH, IIe TAKOMK M'A3H A3HKA, IVIOTKH, ropTaHi,
BEPXHBLOI YACTHHU CTpaBoXoay, AiagparmMu. OKpeMi BOJOKHA TAa M'43H B IiJIOMY
BKPHTi COOJYYHOTKAHMHHEMMHA 06010HKaAMH, 0 3an06iraloTh HAAMipHOMY po3-
TarysaHH. [TocMyrosana M’A30B8 TKAHUHA PO3BHUHEHA B JIOAWHH, XpebeTHUX
TBAPHH Ta YJIEHHCTOHOrMX. ¥ KPYIJIHX YepBiB (ackapuaa, roCTPUK Ta iH.) M’sA3n
nobynoBagi 3 0co6NNBOL KOCONOCMY208GHOI M R3060i MKAHUHY, AKA 38 CBOIMH
BJIACTHBOCTAMH HAraaye nocMyrosany. CKOpodeHHS CKeJIeTHHX M A31B NI0JHHHA
nepefyBaOTE IIiJi KOHTPOJeM KOPHM BeJIMKHX IBKyJIb, To6TO Binbysarorbes
JOBiNBHO.

Iocmyzosani cepyeai M'A308i 60M0KHA YTBOPIOIOTH OfMH i3 IIapiB cTiHOK
cepnsa xpeGeTHHEX TBAPDHH — Miokapd i AeAKi AiNAHKHA BeJIMKUX 38 JiaMeTpOM
KPOBOHOCHHX CYAUH (R0PTH, BEPXHEOI IOPOXHKACTOL BeHH Ta in.) (May. 42.2, B).
3a ocobauBocTaAMHE O6yaoBu BOHM MoAiGHI 0 cCKeMeTHHX, aJle B IeBHAX MiCIAX
apomeHi Mixk co6olo. Taka CTPpYKTYpa cupus€ IIBAZKOMY NOIMMPEHHIO iMOYy1b-
ciB, 0 BHAHUKAIOTE B 0CO0JIABAX KJIITHHAX caMoro Miokapaa. CepueBoMy M3y
OpHTaMaHHI MEMOBiJIBHI CKOpOUeHHSA, AKI He 3asexaTh Bijg cBigoMocTi. KiiTa-
HH CepIeBoro M’A3a MalOTh Ha3By xapdiomioyumu (Bin rpen. kapdia — cepue,
Mioc — M3 Ta kumoc — kjaitura). Boun poaramioBaHi Mid esieMeHTAMH BO-
JIOKHHCTOI CIIONIYYHOI TKAHMHM i BKpHUTi 060JIOHKOIW, N0 CKAAAY #KOi, Kpim
nyaasMaTugdeol MemGpaHu, BXOANTS Ie it 6asanbHa, 0 MiCTHTH KOJIAreHOM BO-
JoKHA. 3a ocobiuBocTAMHM GyxoBM KapAioMiomMTH MOXKHA HOAIJMTH HA TPH
rpynH. OaHi 3 HUX, AKi HA3NBaOTE POGOYMMH, CKIAAAIOTE OCHOBY CEpIEBOro
m’a3a. BoEE MaoTh BHI/IAA BOJIOKOHENb, IO FaJIy3ATHCA, i MICTATH CKOPOT/IHB
HUTKH — Miogi6punu. Ili poboui kappiomMionuTr yTBOpIOIOTH MiMKAITHHHI
KOHTAKTH, 00’¢IHYIOUHCH Y CepIeBi M'A30Bi BOJIOKOHIA.

Imma rpyna kapaiomionuris — eo0dit pummy — 3aGeaneuyioTb puTMiuHI CKO-
pouesnsa cepus. Ili KiiTwEE MaOTE BHMIAK TOHKMX BOJOKOHERb, OTOYEHHMX
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OYXKOI0 CHOJYYHOIO TKAHMHOI0. ¥ HHX mepio-
AWYHO BHHMKAIOTH HEPBOBi iMnyiscn, aki nepe-
AaTbcA a0 pobounx KapaioMionuTiB TA BHKIIA-
KaloTh iIXHE CKOPOUEHHSA. 3aBAKH IIbOMY CepIie
3AaTHE CKOPOYYBATHCh, HABITH KOJHM HEDBOBi
iMnyJIBCH He JOXOAATH A0 HHOT'O BiJl IEHTPAJIbLHOL
HepBoBOl cucremMH. YacTuHa KappiomiomuTie
XAPAKTEPH3YETHCS CEKPETOPHOI AKTHBHICTIO.
BoHM BHAiNAIOTH FOPMOH, AKHMI peryiwe ap-
rTepiasbHAi THCK. XapaKTepHOI0 PHCOIO Cep-
nesoro M'A3a € Te, MO BiH, Ha BigMiny Bifx
CKeJIeTHNX, iHHepBYETHCA JIHIIE BETETATHBHOIO
HEPBOBOK) CHCTEMOIO.

Buaoaminerni nocmyroBaHi M'A30Bi BOJIOKHA
CKJIAZAIOTh OCHOBY efleKmpu“Hux opzanis (Bi-
aomi B nmonax 300 BuxiB pub: eseKTpUYHHX
cKaTiB, Byrpis, coMHKiB Ta in.). 30Kpema, B

-

Maa. 42.3. Hepsosa mxanuna:

A — Helipon 3 axconom (1) ma

dendpumamu (2); B — nepsosa

mxaHuna, o ckaady axoi éxo-
damb Heiiponu (3)

€JIEKTPUYHMX CKATiB IIi OPraHM PO3TAILOBAHI MiXK rpyAHUMHA naaBnaMu. Enex-
TPHYHi PO3PAAH, IOTYKHICTH AKMX MOXKe cAraty noaax 200 BosbTiB, CAYTYIOTE

JUIA TIQVIFOBAHHA Ta 3aXHCTY Bij BOPOTiB.

. Hepaosa TKaHWHAa 30ATHA 00 BEYMEHHH ﬂill BILJIHBOM NEeBHHUX YHHHHKIB
Ta #foro npoBefieHHA B opraniami. ¥ Hiit BAHMKAIOTH HEPE0Ei iMNYAbCU, IO M-
I0Th eJICKTPHUHY NPHPOAY: BOHM NepeMilyioThCA 10 NeBHUX HEPBOBHUX BOJIOK-

Hax y NMPOTHJIEXKHAX HANPAMKAX — BiJ pemen-
TOPiB A0 LIEHTPAJIBLHOI HEpBOBOI CHCTEMM i Bixg
LIeHTPaJIbHOI HEPBOBOI CHCTEMH 0 poGounXx op-
raHiB. I|a TKaHMHA CKJIAJAETHCA 3 HEPBOBHX
(sefiponiB) Ta fonoMiXKHHX KiIiTHH (MaJt. 42.3).
CykynHicTh Z0NOMiKHHAX KJIITHH YTBODIOE Ketl-
pozniro.

Heipon — kniTnHA, OO CTAHOBHTH c06oI0
CTPYKTYPHO-QYHKIIOHANIEHY OAMHHIIO0 HEPBO-
Boi cucremn. Heiiponu agaTHi cnpmiiMaTa no-
ApPa3HeHHA, IEPeTBOPIOBATH iX y HepBOBi iM-
IyJBCH TA MPOBOAMTH iX 0 KJiTHH iHIIMX THNiB
TKAHHUH. ¥ A03piJioMy cTaHiI HePOHHM He3AAaTHi
Ao noainy. Ak BH nam’sitacte 3 Kypey Giosorii
9-ro knacy, HeifipOH CKJIAARETHCA 3 Tija Ta
BifipocTKiB (axcoHiB Ta AeHAPHUTIB). ¥ Tidi poa-
TAIIOBAHI AApO Ta iHIIi opraHean. AXCOK — BH-
JOB)KeHMH (10 1 M 3aBAOBXKKH) TA pOSrajyxe-
HuMit Ha KiHOi BigpoOCTOK, MO AKOMYy iMnynncu
OpAMYIOTH BiJ| Tina HelfpoHA A0 iHMIKMX KJIITHH.
Hendpum — 3ne6iablIoro KOPOTKHIA, CHJILHO
poarany:keHHit BifpocTOK, mo sKoMy 306ya-
SKeHH#A OIPOBOAMTHLCA Bij penenTopiB abo inmmx
HelfpoHiB A0 TijAa HePBOBOI KJIiTHHH.

Heiipoun saspuuait MaloTh OAUH AKCOH Ta
OAMH 4Y¥ KiJbKa aenapuriB. 3a Kinbkicrio Bia-

Man. 42.4. Tunu Hneliponis:

A — yninoaapuuii neiipon, 8id-

POCMOK RK020 pO32anyNYeEmb-

€A HA yymaueuii ma pyxosuii;

B - OGinoaapnuit Helipon;

B — myavmunonasaprull Heitpon;
1 - akcon, 2 — dendpumu

s T
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poCTKiB, mio BigxoaATh Bij Tija KAITHHH, PO3Pi3HAIOTH YHinonapHi (MAIOTH
OAMH BiIPOCTOK, AKMIA IicJs BUXOAY 3 Tija KJAITMHH NOAINAETHCA HA AKCOH i
JeHApUT), XapaKkTepHi Ansa GeaxpebeTHUX TBapMH, 6inoaApHi (MAIOTH IO OFHO-
MYy AKCOHY TA HAEHAPHUTY) Ta myasmunoasphi (€ ofHMH akcoH i GaraTto geHj-
puTiB) Heitponn (maJ. 42.4). Kpim npoBeaeHHs HepBOBOro 30yaKeHHA, AeAKi
HepPOHHM MOXKYTb BUPOOJATH HeliporopMoHH Ta Helipomeziaropu. Ilepmi Bu-
KOHYIOTEH B opraHiaMi taki cami ¢yHkuii, 1mo i cekpeTn eHI0OKPHHHHUX 347103 —
ropmoHH. Jlpyri (amernaxonin Ttomjo) 3abeaneuyloTh IiepeAadyy HEpPBOBHX
iMnyabciB Mixk oKpeMHMH HeilpoHaM# 860 MiK HeH{pOHAMHM Ta M’A30BHMH KJli-
THHAMH, 8 TAKOK Mi}K HelipoHAMM Ta poOOYMMH OpraHaMHu.

3a xapaxkTepoM (pyHKILiil HeiipOHH MOALNAIOTH HA YYTJHBi, BCTABHI Ta pyXo-
Bi. Yymauei (cencopni) Heillponu cipniiMaioTh NOAPA3HHMKH 30BHILIHBOIO Ta
BHYTpilIHBOrO cepeAoBHia. Becmaeni (acoyiamuéni) HefipoHH 3AiMICHIOIOTH
3B'A3KHU MiX OKpeMHMMM HeiipoHaMH, a pyxo6éi — nepejialoTh CUTHAJH 0 pobo-
YHUX opraHiB. ¥ HepBOBili TKAHNHI PO3Pi3HAIOTH Cipy pe406uny, AKA CKIaja-
€ThCA 3 TLI He#POHiB i KOPOTKUX AeHAPHTIB, Ta 6iry, nobygoBaHy 3 BiApOCTKiB
HeMPOHiB, BKPUTUX Mi€J1iHOBOIO 0060JIOHKOIO, — Hepéis.

Ha BigMiHy Big HeiipoHiB, Aoa3pijai KjaiTmHHM Heiiporiaii agaTHi xo noainy.
BoHu 3an0BHIOIOTE NPOMiXKKH MiXK HelipoHaMM, N10CTAYAIOTH IM [IOKHUBHI peyo-
BHHH, YTBOPIOIOTb €JIEKTP0i30J110104i 000JIOHKH HABKOJIO BiIPOCTKiB HEPBOBAX
KJITHH, CHHTe3yIOTh JAefAKi OGiosoriuHo aKTHBHi pedoBHHHM, HeoOxiaHi aasa
(byHKIiOHYBaHHA HEPBOBOI CHCTEMH.

* TKaHWHU BHYTPILWHBOrO CepefoBMiLIa BAKOHYIOTE PidHOMAaHITHI hyHKIT:
OiATpMMaHHSA POMEOCTa3y, 3aXHCHY, PO3NOAiJIbHY, TPAHCIIOPTHY, ONOPHY, 3ana-
caouy, BITHOBJIEHHA YIIKOJ)KeHHX YacTHH Toilo. BOHN cKlafaloThes 3 KIITHH
i 1obpe po3BHHEHOI MiXKKJIITHHHOI peyoBHHH, IO Mae pisny 6yanosy. Ili Tkann-
HHM CTBODPIOIOTH BHYTPIilIHE cepejioBHIle OpraHiamy, 3BiiKM # moxoauTe iXHSA
HaaBa. IX MoAiNAIOTH HA CHIONYYHi, CKeJeTHi Ta piAKi (KpoB ToI0).

Cnoayuni TKAHMHH MAIOTH Kinbka pisHoBuaiB (Mas. 42.5). Boaoxnucma,
abo enache cnoayuna, mxanuna BKIIOYAE KIITHHY, BOJIOKHA pidHol 6yA0BH Ta
amopohHy (6e3cTpYKTYPHY) OCHOBHY PEdYOBHMHY, 1110 iX oTouye. BosokHa Haza-
I0Th MiltHOCTi Ta Npy:KHocTi oprasam. Hanpukiaa, BOHM BXOAATH [0 CKJIaAy
CTiHOK KPOBOHOCHHX CYZAHH i He 1aloTh iM 3MOr'H HAAMipHO po3TAryBarucs, 3abes-
neYyoTh eJIACTHYHICTh IKipH Ta iH. 3a/eHo BiJ cniBBiAHOILIEHHA BOJIOKOH Ta
aMop(dHOi OCHOBHOI PeYOBHHH PO3Pi3HAIOTL NYXKY Ta MIiIbHY TKAHUHH.

Ilyxxa cnoaywna mrxanuna npucyTHA B 6araTbox opraHax, 30KpemMa yTBO-
plo€ map TAK 3BaHOI migmKipHoi KniTkoBuHHN. BOHA CKIAZAETHCA 3 BEJHKOL
KiJIBKOCTi OCHOBHOI peYOBHMHH, B fIKiif MicTaThCHA
BOJIOKHA TA KJAITHHM Kiabkox THnis. Heaki 3 Hux
(maxpogpazu) 3paTHi 3axonnioBaTH Mikpooprania-
MH Ta iHmi yacTHHKY mWIAXoM daronuTo3y. Pibpo-
6racmu cHHTEe3YIOTh GiNKKM MiXKKJIITHHHOI pe4oBH-
HH (xonazemr, enacmun Ta iH.), GepyTh yuacTb y
3aro€HHi paH, YTBOPEHHI CHOOJNYYHOTKAHHHHHX
KAalcy/ HaBKOJIO YYKOPiAHKX Tija (Hanpukaaja, na-
Pa3HTHYHHX OpraHiamis) Tolro.

Ilinvra cnoaywna mkaruKa MiCTHTb BEJIHKY
KiJbKicTh IiJILHO PO3TAIIOBAHHX BOJIOKOH i Heba-
Maan. 42.5. Cnoayuna raTo OCHOBHOI PEYOBHHH TA KJIiTHH. i noginsiors

mKanuHa Ha HeotdopMieRy Ta odopMmiery. Bonokra neogopa-




nenoi mxanunu posramoBari GeanagHo. Bona
BXOAMTH A0 CKJIAAY BJACHE WIKipn (AepMu) Ta oKic-

Bonokna ogopmnenoi mxarunu yTBOPIOIOTH
napanenbHi nydkd. I3 niel TKAHHHH CKJIajeHO
3B'A3KM Ta CYXOMHIIKH.

Cnoayuni mrxanunu 3i cneyianvhumu enacmu-
éocmamu — e eMOpiOHAJIBHA, JKHPOBA TA PETHKY-
napHa. EmOpionansha mranuna nig uac inausigy-
aJBHOr0 PO3BUTKY JAa€ IOYATOK KJIITHHAM Yycix
THNIB CIONYYHUX TKAHWH. Ii KAiTHHHA 3ipuacToi a6o
BepeTeHONOAiOHOI ()opMH MAIOTH BiIPOCTKH, fKi,
nepernJIiTalo4Mch, YTBOPIOIOTH CiTKY.

JHupoea mrxaruna npucyTHA B 6araThbox OpraHax
(man. 42.6). OcHoBHi i1 (yHKII] — HAKONINYEHHA 3a-
NAaciB NO’KMBHUX PEYOBHMH (HAIPUKJAZ, Y)KHPOBe TiNo
YJIEHHCTOHOrMX, MiAWKipHI BiAKIAAH dKHDY B JIOAH-
HH, CCaBlliB Ta nTaxis) i Tennoizonania. Posmimyio-
YHCh Oij] Kipol Ta HABKOJIO BHYTPIIIHIX OpraHis,
A TKaHMHA 3abeaneuye IXHii MexaHiuHMi 3axXuCT.
Poapiausiors 6iny ta 6ypy kuposi Tkanunu. Biaa
Jupoea mxaHuHa Gepe yuacTs y NOTJIMHAHHI 3 KPO-
Bi, cuHTe3i Ta 36epiranui nimigis. Bypa wmuposa
NMKAHUHA CAYTYE AJA TepMOoperyaauii.

Pemukxyaapna mkanura yTBOPIOE OCHOBY KPOBO-
TBOPHHX OpPraHiB, po3TAIlIOBAHA B Ne4YiHmi, cesesiH-
ui Ta iH. opraHax, BXOAMTb A0 CKJIAAYy CAM3OBHX

Tema 3. bararoknitmHHi opraHiamy 58
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Maan. 42.6. JKupoea
mKaruHa
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Man. 42.7. Pemuxyaapna
mranuna

000/I0HOK KHIICYHUKY, AeAKNX JiMpaTHuHNX By3JiB Tomo (mMaa. 42.7). Ckaa-
AAEThCA 3 BOJIOKOH i KAiTHH — ¢ibpobnacTtis, AKi yTBOPIOOTE CiTKY, & TAKOXK
cTOBGYDOBHX KJIITHH. ¥ KPOEBOTBOPHHMX OpraHaX PeTHKYJspHA TKAHHHA CTBO-

PIOE OTOYEHHSA A1 KJITHH KPOBi, 1110 PO3BABAIOTHCA.
KpoB i aimda ckiapaorecsa 3 pigkoi Mikkii-
THHHOI pe4YyoBMHH (nara3ma), y fKiil poaranioBaHi
oxpeMi KiiTnHE (popmeni enemenmu; y Kposi — ne
epumpoyumu, mpomboyumu Ta neitxoyumu) (MaJr.
42.8). OcHoBHi (yHKIil ONX TKAHWH NOJATAIOTH Y
OiATpMMaHHI romMeocTasy, TPAHCNOPTiI MOMKHBHHX
CNOJIYK, TOPMOHIB Ta iHmnX 6ioN0riYyHO aKTHBHHX
peuoBHH, NpoayKTiB oOMiHy, rasis, sabesneueHHi
iMyniTery. 36araueHa KHCHeM KPOB Ma€ HasBy apme-
piansia, & ByIJIeKHC/IMM I'a3oM — 6eHO3NHA.
Epumpoyumu aaiiicHIOIOTE TPaHCNOPT rasiB.
Bouu MicTATb AUXaAbHHAMN MirMeHT reMorobiH, AKAH
Hajia€ iM 4epBOHOIO KOJTbOPY i MOKe BCTYNaTH B He-
crifiki cnoryku 3 O, ra CO,. [loapini epurpounuTH
6insmocTi ccaBnis no3basieni aapa. V 4IeHHCTOHO-
rMx, MOJIIOCKIB i ieAKHX iHmMx GeaxpebeTHHUX TBA-
pHH plsuomammx (uepBoHi, pomem, 6sakuTHi Ta in.)
JUXalbHi MirMeHTH PO3YHHEH] y muaami.
Jleilikoyumu MaloThL AApa TA BAKOHYIOTh 38X UCHI
dyHKLIii, cnpuunHIoOYX iMyHHi peaknii. PianoBu-

Man.42.8. Kpos: 1 — epum-
pouyumu; 2 — neiitkoyum
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¥ JelKOnUTIB (riMoyumu, MOHOKUMU TOIIO)
BispisHsaloThCA 38 po3MipaMH, 0COGIBRBOCTAMH
OynosH Ta GyHKIiHA, TPHBAJiCTIO dKuTTA. ONHi 3
HUX (Hanpukaan, makpodgars) masaxom da-
rouMTo3y 3aXOMJIOIOTH i MepeTpaBIIolOTh CTO-
poHHi Tinbnsa (Gaxrepii, TBepai yacTkM TOLHO),
3abeaneuyioun Kaimunuuit imynimem. Immi
(manpmxaan, T-nimpounTs) saaTei Bupobnarn
ocobiIMBi 3aXHCHI CIONIYKH — aHTHTLIA, 386ea-
NeYyIOuH 2YMOpaabrLil imynimem.

Tpom6oyumu GepyThk yuacTs y 3cifaHHi
KpoBi xpeGerHux. Ile nosbasneni agep 4acTKH
BEJIETEHCBKHMX KJITHH 4epBOHOIO KiCTKOBOI'O
MO3KY.

¢ CkeneTHi TKaHWMHU XpeGeTHUX TBAPHH
XapaKTepHaylThCA NPYKHICTIO (XpALIOBA TKA-
HHHA) i MinHicTIO (KiCTKOBA TKAHWHA) MiX-
KJITHHHOI PeYOBHEH TA BXOAATH A0 CKJAAY ONOPHO-PYXOBOTIO ANIAPATY.

Xpawoea mranuna cCKIAAE€THCA 3 KJIiTHH Ta OpPraHivHOI OCHOBHOI pe4OBHHH,
AKA BM3HAYAE il MinHicTs Ta npyxAicTs (Man. 42.9, 1). ¥V 3apoakis 6insmocri
xpe6eTHNX TBAPHH CKeJIeT YTBOPEHHH XPAMIOBOIO TKAHMHOIO. ¥ JOPOCIAHX 0CO-
6uB 6inpmocTi BRAIB XpebeTHHX TBAPHH i MoAMHE XpAmi nprcyTHi B pebpax,
cyrnofax, CYXOMKHJIKAX, 3B'A3KAX, CTIHKAX NOBiTPOHOCHHX NUIAXIB TOMIO.
Boun sabeaneuyioTs pyxomi (B cyriobax) Ta HamiBpyxoMi 3'¢efHAHHA KicTOK,
nepelKOAKAIOTh 3NHIAHHIO MOBITPOHOCHUX HLIAXiB, 3a6e3neuyioTh BiAHOB-
JIeHHA KiCTOK IpH mepenoMax TOIIO. 3 XPAILiB MOBHICTIO CKJIAMKAETHCSA CKeJleT
AeAKHuX nopocaux pub (AKyJIH TAa CKATH).

Kicmkosa mxanuna Ma€ BACOKMI BMiCT HeopraHiYHux coseif, mo Hajgae i#f
ocobauBol MinHocTi (Man. 42.9, 2). ¥ MixkrriTuHHIN peyoBHEi MicTATECA Kapbo-
HaTu Ta octaru Kanbiilo, a Tako:x ocobnuesi 6inkn (KonareHosi ta in.). Teipsi
Ta py¥iHiBEI KIiTHHM 3a6e3aneuyloTh 3aMillleHHA XPAOIOBOI TKAHMHH KiCTKOBOIO,
nepebyaoBy Ta pereHepaniio kictok. Teipai KJAiTMEK BHALIAIOTL MIMXKKJIITHHHY
PeYOBHHY, & pyiiHiBHI — 3a monoMoroo )epMeHTIB 34aTHI POIKJIANATH XPAIIIOBY
Ta KicTKOBY TKaHMHH. Po3pisHsaioTs ry6uacTy Ta KOMIAKTHY KiCTKOBY TKAHHHH.

I'y6uacma pevosuna posramnosaHa BcepefAHHi KiCTOK i ckianaeThCA 3 nepe-
I/JeTeHNX KiCTKOBHX IJIACTHHOK, 30Pi€HTOBAHMX Y HANIPAMKAX CHJI CTHCKAHHA
a6o posraraennd. Bona mae Burnap rybuacroi Mach, 3pinkn it HasBa. ITpomixk-
KU MiX KiCTKOBMMH NJIACTHHKAMH 3AII0BHEHi Y4ePBOHHM KiCTKOBMM MO3KOM.

Komnaxmna pevwogunra yTBODIOE 30BHIIIHI YACTHHM KiCTOK; BOHA Ma€ BH-
MVIAJ CYNiJIbHOI MACH 3 OKpPEMHMMH NOPOXXHMHAMM BcepeAnHi, Ae poamiinexi
KJiTHHEHA. OCHOBHOIO i1 CTPYKTYPHOIO OHHHLEIO CIYTYE OCMEOH — CYKYIHICTD
KOHIEHTPMYHO PO3TAMIOBAHKX KicTKOBHMX naactruroK (Big 4 xo 20). ¥V nenrtpi
OCTe0HA NPOXOAMTH KaHAJI, 3alI0BHEHHUH CIIOJYYHOIO TKAHHHOIO, B AKil poaTa-
IIOBAHI KPOBOHOCHI CYIMHM i HEPBOBi BOJIOKHA.

* 'icTOTEXHONOrA — HANPAMOK ACCAiMKeHb y rajysi Oiorexmosorii, mo
poapobisic MeTOAMKH TPHBaJoro 30epiraHEs (KoHcepBallil) TKAHMH NO3a opra-
Hi3MOM i BUI'OTOBJIEHHA TKAHHHHMX i KJITHHHUX Openapartis A1 HACTYIIHOrO
BHBYEHHA Ta NPaKTH4YHOro 3acrocyBaHHA. Hanpuknaja, npobu TKaAHHH 3aMO-
POXKYIOTbH, 8 NOTIM i3 3aCTOCYBAHHAM Pi3HHX MeTOAiB MiKPOCKOIIYHOI TeXHiKH

Man.42.9,Cxeaemni mxanunu:
1 — xpawosa; 2 — wicmxosa
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po3pi3aloTh HA TOHEHLKI IIATIiBKH, 3HeBOAHIOIOTh, 3a6apBJI0IOTh Pi3HAMH CIO-
aykaMi tomo. icrorexHO/MOrivHi MeToaM XalOTh 3MOry BYACHO BCTAHOBUTH
HafABHicTH XBopoOnuBHX (maTosoriuHmMx) aMiH y TKAHMHAX, AKi cBifuaTs npo
PO3BHTOK IEBHOr'O 3aXBOPIOBAHHA, 30KPEMA 3NOAKICHUX (¢PAKOBHX+) MYXJINH.
B ¥kpaini 6yab-sake xipypriune BTpyuanHs, & TAKOXK BiAKII0YeHHA cBifoMocTi
xBoporo a6o 3reboMI0BAHHA HiJ i€10 NeBHUX CHNOJYK (anecmeain) agilicH010TE
3 ypaxXyBaHHAM pPe3yJILTATIB oNepeAHbOro aHAJNI3Y CTAHY CTPYKTYPH i KHTTE-
RisnsHOCTI HlOoro TKAHHH, OPraHiB Ta IXHiX cACTEM.

ITepen cyuacHOIO ricTOTeXHOJIOTiE€I0 BIAKPHBAIOTLCA NIMPOKi NEepCOeKTHBH,
NMOB’A3aHI 3 BUNYYeHHAM CTOBGYPOBHX KJIITHH 3 OPraHi3My Ta BHPOIYBAHHAM
iX HA LITYYHUX NOKKUBHUX cepeaoBuinax. Ak BUXigumit MmaTepian BUKOPHCTO-
BYIOTh, HANPUKJAA, KIITHHA NYNKOBOI'C KAHATHUKA, L0 CIOJYYAE 3APOJOK 3
opraHiaMoM Matepi. ¥4eHi pisHHX Kpail po3pobiAi0oTs MeTOAHKH, AKi 6 qaBa-
JIH 3MOT'Y 3 KYJLTYP cTOBOYPOBHX KJIITHH BAPOUIYBATH HiJMiCH]I Oprasy, AKUMH
MoxcHA 6ys10 6 3aMinaTHE XBOpi 860 ymKOA KeHi.

Pemuxyaapra mxanuna, ocmeon, 2icmo-
mexnonozii.

B oprariami TBapuH i JIOAMHE BUALIAIOTE YOTHPH OCHOBHI THITH TKA-
HHH: eiTeNnianbai, M’A30Bi, HEPBOBi Ta BHYTPIIIHBOIO CEPEAOBHILIA.
EnitenianbHi TKAHHEA BKPHBAKOTH TLI0, BACTENAIOTH HOr0 NOPOX-
HHAHH T4 NOPOXXHUHH BHYTPIIIHIX opranHis.

M’a30Ba TKAHKMHA 3/IATHA I0 CKOPOYeHb Y BiiNOBiAbL HA MOAPA3HEHHA,
30KpeMa Ha HepBOBHH iMnynsc. 3asexkHo Big 6ymosu Ta ocobin-
BocTed QPYHKIIOHYBAHHA PO3Pi3HAIOTH HEINOCMYTOBAHY (riafieHb-
KY) TA DIOCMYTOBaHY (IonepeYyHOCMYracTy) M’ A30Bi TKAHHHMH.

HepBoBa TKaHMHa 3jaTHa Ao 30yM)KeHHA y BigmoBias Ha Ailo Kapnrm
NOJPA3HMKA Ta HOro npoBefieHHA B opraHiami. Bora ckiagaernca npo
3 HepBOBHX (HelpoHiB) i fonomMixkEUX (Helporail) kaiTha. rOAOBHE

TkasHHM BHYTPIIHBLOIO CEepPeAOBHINE BHKOHYIOTh Pi3HOMAHITHI
¢yHKNii: niarpuMaHHEA romeocrasy, 3aXHCHY, PO3NOAiABHY,
TDaHCNOPTHY, ONOPHY, 3amacalvy, BiAHOBJIEHHH YIIKOJMKEHHX
opraniB Tomo. Bour cknanaTheA 3 KIITHE i 106pe poasuneHol
MIXKJIITUHHOI peYOBMHH, 10 Ma€ pisHy Gynosy. Ix noginsiors Ha
cHoJydYHi, CKeJeTHi Ta pigKi (kpoB Tomio).

TicrorexHonoria — HANPAM AOCIiAMKeHSb y ranyai 6iorexnonorii, 1o
po3pobisie MeTOAMKH TPHBAJIOro 36epiranaf (KoHcepBauii) TKAHKH
11034 OPraHi3MOM i BUTOTOB/IEHHA TKAHHHHAX i KIIITHHHAX npenapa-
TiB U1 HACTYNIHOI'O BHBYEHHSA TA IPAKTHYHOIO 3aCTOCYBAHHA.

1. Sxi TMNK TKAHUH PO3PI3HAIOTL ¥ BararoknituHHnx TeapnH? 2. Lo cranos-
: naTL COBO0IO eniteniancHi TkaHnHn? SIKi Ixwi piaHosnam 3a GyRosoio Ta yrk-
wismu Bam Binomi? 3. SIki ocoGnmBoCTi OyR0BM Ta YHKLIT M'S30BMX TKGHUH?

Siki Bran M'a3080i TKaHMHKM BaMm Binomi? 4. Sixi enactweocti Ta Gynoea

Hepeosoi TkaHwHn? 5. LLlo craHoBNATLE COBOIO TKAHWHA BHYTDILLHLOM

cepenosmiLa? Siki Buay Lmx TiaHWH BaMm BinomMi? 6. LLjo Taxe ricrorexHonorin?

fMomipryire. 1. Yomy enexmpuuni opzanu pub ymeoperi came nOCKy206aHOI0 M AI0600
mxanunoo? 2. Yomy neped 6ydv-axum xipypzivnum empyLanHam weobxiono
auevumu pesyaomamu zicmonoziynoi excnepmusu?
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§ 43 e OPI'AHH TA CHCTEMH OPI'AHIB

(¥} MNpuranawre: wo maxe sezemamuseni, penpodyxmueni ma zenepamueni opzanu?
HAxi cucmemu opzanis € y meapunf

e OpraHv BUWMX pocnuH. fIX BE OpHrafyeTe, OPraHA BHUIOHX POCJHH HO-
ALNAIOTh HA BEreTATHBHI Ta PpenpoAyKTHBHI (Man. 43.1). Bererarusni opragu
(nazin i xopins) BuKORYI0OTH DyHKII] 3a6eanevenHsa pisnoManmiTHAX mponecis
JKHTTEAIANLHOCTI: )KHWBJeHHA, BUJiNeHEA npoaAyKTiB obMimy, raszoobmimy
Tomo. IIpoTe BOHE He YTBOPIOIOTH CHEMiANiZ0BAHMX KJTHH, AKi 6 aabeame-
YYBAJIA CTATEBE YA HECTATEBE PO3MHOXKEHHA. AJe CJIiJ 383HAYHATH, M0 YaCTO
POCJIMHA MOKe PO3MHOXKYBATHCH 38 PAXYHOK BereTaTMBHUX opranis abo ixmix
BHJ03MiRH, To6T0 6araTokniTAHHMX yTBOpiB. HanprkJaazx, 3a 00oMoroio sano-
aMiHeHHX DArOHIB, TAKHAX AK Byca, 6yinL6H, nubyamay, KOpeHeBAIA.

ITinseMBEl BereTaTUBHHHE OPraH BHILNX POC/THH MAE HA3BY KOpinb. Bil aa-
appvall poaTalDOBRHMNA Y I'PYHTI Ta 3aKpiIL1ioe POCJMHY B HbOMY, 3abeaneuye
OOrIMHAHHA PO34YHMHIB MO)XKHBHHX PE4YOBHH i TPAHCOOPTYE iX A0 HAaAIEMHHX
gacTHH. ¥ MoXxiB Kopimb BiacyThi#f, a foro ¢yHKLiO BHKOHYIOTH puJjoiou —
HHATYACTi BUDOCTH, YTBOPEHi NOCAiA0BHUM pajAoM KiuitnE. Hansemanil opran
BHIIIAX POCJIHH — NA@2iK, BiH CKJIAAAETLCS 3 0CHOBOI HACTHHU (cmebaa) Ta biuENX
(rucmkie). BuposMian naronis MOXKyTh POSMIIMYBATHCA MiJ 3eMJIel0: KOpeHe-
Buma, crebnosi Gyanbn, nubyamum, 6yasbonnbynnan. Crebno sabeaneuye
3B'A3KHA Mik PiBHUMH YACTHHAMM POCJMHH, BOHO YTBOPIOE GPYHBKH, 3 AKHX
poasmBaThCA HOBi narosn. OcHOBAMMH K QYHKOiAME JHCTKiB € POTOCHHTES,
JAUXAHHA Ta BANIAPOBYBAHHSA BOAH.

Y pocnmE oaHi penpoAYKTHBHI opraHm 3afeameuylOTh HeCcTaTese PO3MHO-
JKeHHA (3a aonomoro cnop), inmi — crarese (remepaTnpni). 'enepaTHBHI opra-
HHA BHIOHMX CIOPOBAX pociKA (Moxis, nanoporteit, xsomis i nnaynis) (Ma. 43.2)

Maa. 43.2. Penpodyxmushi opzanu, axi

A 3Jafe3neyyoms CmMamese pPOIMHONEH-

HR 6UULUX CNOPOBUX POCAUK: A — 4OA0-

Man.43.1.Opzanu pocaun: A. Bezemamueni:  eiui cmamesi opzanu (anmepudii), a

1 - xopeni; 2 = nazix. B, Penpodyxmuenuli: AKuUX ymeopoIOMbCR CnepMamo3oiou

xeimxa - opzau, axuli 3abesnexye nacinne (1); B — winowult cmameeuii opzan 3
poamHomenun: 1 — mamouka; 2 — muvuKKu Aliyexaimunomw (apxezoniis) (2)
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YTBOPIOIOTHCA Ha ocOBHHAX CTATEBOrO NOKONIHHA — 2amemogimax. € pocan-
HH, B AKHX 4Y0J0Bivui Ta 'Kimoui cTaTesi opranm poamimeni Ha oamHi# ocobmai
(sampukiaj, MATHAK 900BiuAi), B iRmMAX — Ha pi3HAX (303y/1MH JLOH Ta iH.).
Ilicas 3n¥TTA YOJOBIUOI TA KiHOYOI CTATEBHX KJITHH YTBOPIOETRCHA 3ATOTA.
13 3uroTH PO3BABAETLCH OCOGMHA HECTATEBOrO NOKOJIIHHEA (cnopogim). Ha coopo-
¢diTi po3BMBAIOTECA OPraHN HECTATEBOrO PO3MHOMKEHHSA — cnopaHrii, Aki yacro
3i6pani y rpyns (cnopoxochi koaocku Ta in.). Y CIOPAHTiAX PO3BUBAIOTHLCA CIO-
pH, a 3i cnope — ocobrHa cTaTeBoro noxkoaigaa. Takum uAROM, OUM POCTHHAM
NpATAMAHEAM CKJIaAERH MATTEBANA NAKI i3 9eprysaHHAM CTATEBOr'O Ta HeCTa-
TEBOr'o NOKOJiHk., ¥ MoXiB cnopodiT yTBOPIOETECA Ha 3eJIeHOMY rameTodiTi.
Axmo y BHIMX COOPOBKX POCJIMH cTaTeBe ¥ HecTaTeBe HOKOJIiHHA POIBHHe-
Bi nobpe (v MoxiB mepeBaj)kae craTeBe NOKOJIHESA, y manopoteit, niayais Ta
XBOIIiB — HECTATeBe), TO B HACIHHAX pPOCJWH (roNoHACiHHHAX i DOKPHTOHA-
cinAMX) cTaTene NokoniHEA (raMeTodiT) 3HaYRO peaykosare. Yonopiunii rame-
TodiT npeacTaBJeANH KJIITAHAMA OAIKOBOrO 3epHA (1K BM OPUraayeTe, y KBiT-
KOBHX POCJIMH Nepej 3aNJifHeHHAM Ile BENreTATHBHA KJITHAHA Ta /Ba cuepMii),
a xi"ounl#i — ciMoMa KJIITMHAMH 3apOAKOBOro Mimka (pasoM i3 3mroToo Ta
OEeHTPAaJILHOIO KJIITHHOIO, 3 AKOI PO3BMBAETHCA 3aPO/IKOBA TKAHWHA eHAOCIIEPM;
y 11 KJiTHHAX 3ANACAIOTHCA NOXXHUBHI pedOBHHH). ¥ IOJIOHACIHHAX DOCJIAH
q0J10Bi9i Ta 3KiHOUi cTaresi opranM 3i6pani Ha BHAO3MiHeHMX reHepaTHBHHX
narosax — wuwkax. levepaTHBHI OpraHy NOKPATOHACIHENX POCJINH — Ue KGim-
xu. BoHH MicTATH MATOUKE TAa THYHHKHE, Je GOPMYIOTLCA BiANOBiAHO XKiHOYi Ta
yonopiui ramMetn (Man. 43.1). 3 pisEAX 4YacTHH KBiTOK micnA sannaigHeHEA
topMyl0ThCA iEIIi THIE reEepaTHBHUX OPraHiB — HACIBAHM Ta NJIOAHU.

* CucTemMn opradis, nputamanii GaratoxnitwHium teapuHam. Ixipa
YTBOPIOE IOKPHBH TinAa, AKi 3aXHAINAIOTH OPraHisM Big MKiaAnIKBAX 30BHimMAIX
BILTHBiB (MaJs1. 43.3). Boru Takox gacTo GepyTs yuacTs y-rasoobmini (Ranpriaan,
rosia BoJsiora mkKipa xa6). OcroBolo mKipa € ogromaposri (y 6iabmocTti 6esxpe-
Getnnx TBapuH) a6o 6araTomaposnit (v 6LbmocTi Xopaopax) eniterid, nig AKUM
MO’Ke PO3TANIOBYBATHCSA CIOJYYHA TKAHWHA. ¥V mMKipi Moxke 6yTH 6araTo pisamx
347103 TA OKpEeMHX ceKpeTopHuX KirituH. Hanpukinan, y ccasniB — NOTOBi (BUKORY-
I0Th TepMoperynanifiay Ta ekckperopry QyHKOil), NoeBi (3MAIYIOTH NOBEPXHIO
Tina), MoJIouHi (Y CAMOK [JiAi BHIOAOBYBAHHA AUTHHYAT), naxydi (4ns Bigns-
KYBaHHSA BOpOriB 4M npuBabneHHA
oco6HE mpoTHnexnoi crati). Pyakrniio
saxmcTy Big Boporis agiicHioOTH i aa-
JIO3HCT] KJITHHHA, po3MimeHi y mkipi
TAKAX 3eMHOBONHEX, fIK CAJIAMAHApA
Ta pisEnxX BAAIB »xab i ponyx. Boay Bu-
OLNA0Th OTpYiiHi peYOBUEHN.

330BHi mKipa YacTo BKpHTA 38XHC-

HEM mapoM (KyTHky’aomw). Ii ¢opmy-

0Tk KJIITHHH TOKPWBHOrO emnitenilo.

Y 4NeHHCTOHOrHX i KPYIJIHX H4epBiB

BOHA& BOAHOYAC CJHYTYE SOBHiMHIM 1
cKesleTOM i 3axmmae Tiso Bix Recnpmn-
ATNIABAX BILIHBIB AOBKiNNA. chi.lu:- posmawosani y wxipl; 2 — eorocunu; 3 —
KH KYyTHKYJIA HEPOITAIKHA, TO Il TBA-  ¢nijepuic (Oazamowraposuli noxkpuenui
PHHH DOCTYTh 38BAAKA JWHAHHIO!  enimeaiit); 4 - depua, abo arache wiKipa
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Maax. 43. 3. il kipa ccasyis: 1 — peyenmopu, <
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Man. 43.4. I. Cxeaem meapun: A ~ 308Hiwnil cKeaem YAeHUCMOHOZUX, ymaoperuls
xymuxyaow; B — enymplunili ckeaem ccasyia cxkaadaemocs 3 xicmox. I1. Myckyra-
mypa xinyilsox wrenucmonozux (B) 1 ccasyie (T')

cTapEi mimbEAN DOKPRB CKARAETHLCA i IOKKA He 3aTBepAic Hopril, poamipn Tha-
PHHE MBHAKO 36inbmyloThcA.

Ckester i mpEKpineRi o HLOro M'A3A CKJIAJAIOTH ONOPHO-PYXOBY CHCTEMY,
3aBAAKH AKifl Tino miATpUMYETHCA B MEeRHOMY NOJIOMKEHHi, & TAKOMK 3gilcHIO-
IOTBCA DYXH OKpeMHEX H#0ro 4acTHH i nepecyBaHEA y OPOCTOPi. ¥ WI€HHCTOHOTHX
€ 30BHIimMHAIK cKesleT 3 KYTHKYJIH, A0 CKJIAAY AKOI BXOAHThL HITpOreHoBMicHmH
noaicaxapuag xiTra. Bir orogye Tino a yeix Gokis, a M’A3@ npAKpinmoIOTLECA KO
HLOT'O 3Cepe/iaHH (Mas. 43.4, A). BosrimHi# ckener HagiltHO 3axAMAaE Ti10 TBA-
PHHH 330BHi, aJe, Ha BiAMiRY Bijf BHyTpimDHBLOIO CKeJeTa, o6MeKye IXHi poami-
pa. ¥ xpeﬁe'rﬂnx TBAPHH i JIOAMHHA CKeJieT nny'rplmm.ﬁ ToOTO po3TamoBaHEH
Bcepeauni Tina. [lo HEOrO KpinATLCA CKeneTHI M'A3H (Man. 43.4, B).

¥ kinnuacTEX uepBiB i AeAKAX iHMUX TBADHH, N030ABJIEHUX TBEPAOro CKe-
JieTa, TUIO BKpATe MKipHO-M'A30BAM MimIKoM, MO CKJIAAAETHCA 3 enitesniio Ta
Kinbkox cynissEnx mapis M'a3is. IIpe ckopoverni ni mapm M'a3is giroThs Ak
AHTArOHICTHA: HADNPHKJAJ, NO3J0BXKHI M'A3H BKOpOYYIOThH, & Kinboesi — BEAJO-
BXYIOTB TLJIO.

Mexanivni Ta XiMivHi nepeTBOPeHHA pedoBHH y ckiafi ki, BCMOKTYBAHHA
OPOAYKTiB TpamJieHHA Y KpoB i JiMpy, BABeleHHA HA30BHI HemepeTpaBJieHAX
pemrTok (Gegpexayiro) 3abeanevdyloTh OPraHH TpaBHOI cHcreMm (Man. 43.5). ¥V
KHAMIKOBONOPOXXHANHAX i IUIOCKAX YeppiB aHANLHRM OTBip BiAcyTHiH, i Henepe-
TpaBJeHi TBepAli YACTHHKHA DKi BHAANMIOTHCA Yepe3 poToBmit orhip. Takmit TN
KHINEeYHAKY HASHBAIOTH 3amKHenuM. HaToMicTs y KPyTJIEX Ta KilhYacTHX dep-
BiB, MoJDOCKiB, WieBHCTOHOrAX, XpefeTHHX TBADHH KHINEWHWK HACKpisnuir —
BiH 3aKiHYYETHCA AHAJLHEM OTBOpOM 860 oTBOpOM KioakH (Mai. 43.5). IToasa
HACKPi3HOIO KAMEeYHNKY coprana inTeacadikanii obMiny pedoBHH, aKe O1HO-
9ACHO 3 BABE/ICHHAM HeNepeTPaABJICEHAX PelITOK NOrMIHMHAIOTRCA HOBi mopmii xki.

Oxpeni 3aJ103RCTi KJITARR TA TPaBHi 381037 (cMHEAL, NixzmMIYEKOBA TA iR.)
OPOAYKYIOTh Tpanm q:epuen'rn. axi PO3MIEILTIONTD NOXKHBHI pe4OBHHH (BH-
COKOMOJIEKYJIAPHi opramqm cno;rylm) Ha ixHi ckuafoBi (aMiBokHCHIOTH,
MOHOCAXADHAHN, IVIillePHH i dKHPHi KACNIOTH, HYKJIEOTHIH), & TAKOXK Pe4OBUHH,
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Maax. 48. 5. Tpasna cucmema meapun: A — 3aMKHeHa KUWK08a nopoxKuna 2idpu;

B — nackpianull kuweunux kpyzaozo (1), xiabvacmozo (2 ) vepeis | xpeGemnoi meapu-

Hu (8). B— mpasna cucmema awdunu; 1 — caunnl 3a803u; 2 — 2zaomra: 3 — cmpaeoxio;

4 — nexinxa; 5 — waynox; 6 — niduaynxoea 3ax03a; 7 — morkul xuwexnux; 8 — mos-
cmul xuweynux; 9 — npAMG KuWwKa

AKi eMYJBryIOTH dKHDPH, TOOTO MONErmMyOTh Ail0 TPABHAX (epMeHTiB — 2inas
(manpuKaaj, )KOBY — NPOAYKT ceKpenii KaitTHE newinkm xpeGeTHAX TBAPHH).
¥ Garateox TBapHH (XHiKi Kaimi, DaByKH, JHYAHKE MYyX Ta iH.) BigoMe Tak
asane 3068Hiwne, 860 nosaxuuwixoee, mpasaenna. 1i TBApAEA BBOAATL TPABHI
tepMeRTH Y CKJIaJ1i TPABHHUX COKiB Y 13Ky, & Yepe3 leAKHH 9ac BCMOKTYIOTh Dif-
Ki YaCTKOBO NepeTpanJieRi IPOAYKTH.

JMuxanmnna cacTreMma 3afeanevye HAXXOMKEHHA KACHIO B OPraHiaM i BUBeIeHHA
3 HBOTO BYIVIEKHCJIOrO rasy, Ii0 YTBOPHECA B Iponeci OKHCHeHHA PisHAX

Maunx, 43.6. Pisui sapianmu za3oo6miny: A — 8 odnoxalmunnux opzaniamie wepes obo-

20KKYy KAaimunu; B ~ a8 angibila, xixveacmux epsis xpiav wxipy: B — y 20axowxipux

(Mmopcoki 3ipru, mopcoicl ixaxu ) wepes supocmu wxipu — wxipnl 3s6pa; I' — opzanu

duxanus xomax — mpaxel, 8 axi nosimpa aaxodums wepes duxarvys; I — 3adpa pub

daoms amozy duxamu KucKeMm, posuunenum y 6odi; E — y nazemnux xpefemnux mea-
PuM 2a3000xin 6i00y6aemuCa wepe3 CMINKU GALBEOA NeZeHb
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Maa. 43.7. I. Qupxyaayia eodu 4epe3 3abpa pud. II. Jlezenl semnoeodnux maloms
xomipuacmy Gydosy, dugepenyiliosani duxarvii waaxu eidcymui. IIl. Juxaavra
cucmema 1100uKu 8kA08aE Jupeperyiilosani duxarvri wasxu: 1 — HOCOBA NOPoXHUHA;
2 —- Hocozaomia; 3 — zopmans; 4 — mpaxea; 5 — 6ponxu ma zybuacmi nezenl, Gponxu y
NE2EHAX PO32ANYNCYIOMbCA Ha OpiOni xanaabyl (6 ), axi 3axinyyromosca aaveeoramu (7)

conoayxk (mai. 43.6). 3a nonoMoroio mpaxei: a6o aezernv TBapAENA BOUPAIOTH AT-
MocthepaHl KHCEHD, YepPryioud BAAXAHHA Ta BUAHXAHHA NOBiTpA (Mana. 43.7).
Boani TBApUEH AHAXAIOTH DO3YHHEHHM Y BOAI KHCHEM uepe3 320pa — BUPOCTH
Tijla 3 IPOHHKHUMHA AJIf BOZHUX PO3UHHIB NOKpHBaMHA. Y 3aA6pax gacTo poara-
JYIKYIOTECA KPOBOHOCHI CYARHA, B AKHX NAPKYJII0E€ KpoB abo iAma piguHa.

KpoBonocaa i nimdaTauna cCHCTeMH CNYTI'YIOTh AJIA TPARCIOPTY NOXHUBHEX
peY0BHH, NPOAYKTiB 06MiHY, KBHCHIO TR BYTJIEKHCJIOro raay, 6ionoriuso axTus-
HHUX pe4oBUH. BoHE 6epyTh y49acTh y 3aXHCHHX PeaKMifiX OPOTU MKigNABKUX
YAHHMKIB (MAapA3ATH, OTPYTH TOIO) TA NiATPHMAHA] cTaN0CTi PisuKo-XiMiuaNX
i hisionorinEMX Noka3HUKiB BHYTPiMALOrO CepefoBHAIMA (rOMeoCcTady) 3a 3MiH,
mo BigOyBalOThECA B AOBKi/LIi.

¥ xpefeTHHX TBApHH i JIOAUHA KPOBOHOCHA CHCTEMa 3aMKHeNaA, TOGTO KPOB
PYX8€EThLCHA IO CYAHHAX i He NOTpanJife B NOPOXKHHAY Tina (Mai. 43.8). Y Hax €
cepye — NOPOXHACTH MycKynAacTH# opraH, AKHY NepiofHYHO CKOPOYYETLCH
Ta 3a6e3amevye pyX KpOBi O CHCTeMi KDOBOHOCHHX cyARH, CyAHHH, II0 HECYTh
KPOB BiJi cepnfA, MalOTh HA3BY apmepii, & Ti, Mo NoCTA9a10Th KPOB A0 HLOTO, —
éenu. Aprepii Ta BeHH cIOJIYYeHi CYyIMHAMM MAJIOTO AiaMeTpa — kaniispamu.
¥ xaninapax aprepiasbHA KPOB Bifla€ KACeHb, IePeTBOPIOIOYHACEL HA BeHO3HY.
YacTeHa N1a3MHA KPOBi Yepe3 CTIHKH KANiJAPiB NPOXOAHUTH Y HOPOXKHUEY Tina,
OepeTBOPIOIOYHCH HA TKAHHHEY (MDKKJIITHEREY) pifuny. BoHa nocrauae KaceHk
TA NOXXKMBHi PEYOBMHH, OTPAMAHI 3 KPOBi, B yCi KJIiTHAH Ta OpranH, 3a6upaioun
Biz HEX NpoAyKTH o0OMiHy. ¥ CBOIO 4epry, TKAHAHHA PilMHA Yepe3 CTIHKH JiM-
daTHYHNAX Kaninapis noTpannse scepeauEy HAX, GopMyioun Jdimdy. ITo cacre-
Mi JiMpaTHYHKRX cyARE JiMda NOBepPTAETHCA 10 BEJUKUX BeH KPOBOROCHOL CH-
cTeMH. Y KiJIbuacTHX 4YepBiB KPOBOHOCHA CHCTEMA TAKOXK 3aMKHeHA, OXHAK
cepe BiCyTHE, & cupaMoBaHTY pyX KpoBi agificHIOETECA 3aBAAKH PATMIYAAM
CKOPOYEeHHAM M’A3iB CTIHOK NeBHHEX KPOBOHOCHHX CYIHH.

Y TBapHH 3 He3AMKHEHEOI0 KPOBOBOCHOIO CHCTEMOIO (MOJIIOCKH, 9/IeHACTOHO-
ri) kaninsapm BiacyTHi, T06TO KpOB 3 aprepili noTpanufe A0 NOPOXKHAHYU Tina.
Tam BOHa 3aMimyeThcsi 3 mOpo)KHHHHOIO piammuoio. ITopoxxuna mina cra-
HOBHTb c00010 NpOoMiKKH MiXX BHYTPIMHIMH OPraBAMH, AKHMH IUDKYJIOE
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Maax. 43.8. I. H{upxyaramopni cucmemu Gesxpebemnux meapun: A — naocki yepeu -

nosbaaneri KPOBOHOCHOI cucmemu, mparcnopm 2aale 30ilcrioe mincxaimunna pidu-
Ha; B — uaeHucmoHozi Maome He3GMKHEHY KPOBOKOCHY CUCMeMY, AKA CKAGIAEMBCA
iacepya (1) maapmepiii (2); B — y kiabvacmux wepeie KpOBOHOCHA CUCTMEMA JAMKHe-
Ha, npome cepye aidcymue (3 — xposonocni cydunu ). II. Plsni sapianmu Oydosu
3aMKHeHOI KPOBOHOCHO! cucmemu xpebemnuux meapun (npuzadaiame ix)

MixxniTRRHA pignEa. PyHKHnil nopoxxAuHHOI pianAu moxibri o dyuKDik
Kposi ta 1imdn. IcHy1I0TH Pi3HI THON NOPOXKHEMHEM Tija: MepBURHA, BTOPHHHA TA
amimaHa. [lepsnEHA NOpPOKHAHA He MAE BJIACHUX CTiHOK Ta CTAHOBHTHL cobo0
OpPOMIMKKM MiX BHYTpimAIMAE opraHaMm (HanpukJal, y KpPYIJiEX depsis).
Ha BiamMiny Biag nepsuuHOi, BTOPRHHA MOPO’KHUHA MAE BIACHY BUCTHIIKY, AKA
BijoKkpemiioe 11 BiJ BAYTPiMHiIX TKAHKH Ta opranis (Kinbuacri uepsu, moaioc-
KM, XOPAOBi, JI0AUHA TOMIO).

Y n0aMAN NOPOXKHMHA Tijla BKJIIOYAE PPYAHY TA 9epeBHY, poafineHi mJjoc-
KUM M'A30M — fiadparmMoro. ¥ nopo>XHHHI 9epena MicTHThLCA rOJIOBEHA MO3OK,
NOpo)XKHMHI Xpe6TOBOrO Kanany — CIARHEAN.

VY 4jieHRRCTOHOTMX PO3BMHEHA 3MilIaHa NOPOXKHWHAA Tijsa. Y mUX TBAPHH
nijg 9ac 3apOAKOBOrO DO3BMTHY 3AKJAAAETHCA BTOPHMHHA MOPOXKHHWHA, aJe 11
BACTHAJIKA 3rOAOM PYHEYEThCSH ¥ 3aTMIIKY NePBAHHOI HOPOXKHAHN 3JIHBAIOTLCH
3 BTOPHHHOIO.

Brainsaa cncrema 3abeaneuye BUBeeHHA 3 opraHiaMy (ekckpeniio) kinne-
BMX ODPOAYKTiB 0OGMiRY pe4oBHH. ¥ pisHAX rpyn TBapHH icHYIOTh BiIMiBHi TUNR
opragis Buainenns (Mau. 43.9).

VY nnockux i KiaswacTHx yepBiB, TABUETHRKIB BAAINLHL Ooprann — ge pisni
BapiaHTH BEAINBENX TpyGouoK — Bedpraiis, y pakonogi6Enx — seneni aanosn,
Yy KoMaX i maByxkonogi6rux — Majbmiriesi cyamam, y MoaiockiB i xpeGeraux
TBADPHH ~ HAPKH. ¥Yci ni opragn, Heapa)karoud Ha 3HA4H] BigMirHOCTI B 6yn08Bi,
IilOTh 38 OXHICIO CXEMOIO:

~ nnasMa Kposi abo nopo)XHEHHA piARHEA Yepe3 oxHOmApOBHit eniTeniit no-
TPAIIAE Y OpPocBiT BEBiTROrO KABANY (NepsurHna ceva);

- OpH NpoTikaHHI NepBUHHOI cedi B3RORXK KaHATY 3 Hel 4epea Horo cTiEKHE B
opragiaM nosepracThes 6LTHMIA YACTHHA BOAH, HYKPH Ta iEmi HeoGxigHi pevo-
BHEH (Iponec 360pOMH020 6CMOKMYEAHHRA);
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Man. 43.9. I. Budlavna cucmema nrockux (A) ma xiavuacmux (B ) uepsis (1 — npo-

moneppudii naockux wepeia; 2 — memanedpudii klavuacmux ). II. Budirvna cucmena

YreHUCmonozux npedcmaenena maavnizicsumu cydurnanu (3 ). I11, Budirvna cucmena

awodunu: B — naan 6ydosu: 1 — nupku; 2 — cenoodu; 3 — cexosult mixyp; 4 — cevisnuk.
I' — nupxa e poapiai; Il — nupxosa nipaxidxa (5) 3 negpponamu (6 )

— KOHOEHTPOBAHA 6MOPUHHA CeYa BABONUTHCA HA30BHI Tepe3 cewoguaionull
KaHnaan.

Bugninbea cEcTEeMa, KpiM BHBeJleHEA KiHIOeBEX OPOAYKTiB 06MiBYy peuoBHn,
yacTo Gepe yuacTs y npomecax peryiasanii i KomoeaTpanii coseil B opranianmi.
Bin nnhoro 3asnesxdTh oCMOTHUHAN THCK y KIiTHHAX (npuzadaiame, wo ye). 3nar-
HiCTb peryJjoBaTH OCMOTHYHEN THCK oco0/IEBe 3HAYCHHA MAE AJIA MEIIKAHIIB
BojoiiM, yMicT costelf y AKMX nepiogEaro aMiHIOEThCA. YaABiTE CO0i: pauok apre-
Mis MOXKe MeIIKATH B Pi3HHEX BofioliMax — Big Mailiike OpicCHEEX 0 THX, KOHIEH-
Tpanis cosneit B AKAX cTaHOBATE A0 300 %o (1 npoMine aopisHIOE KOHOEHTPAMIl
1 r coneit, poaurnrernx y 1 a1 soan).

HepsoBa cHcTeMa Ta 3aJ03H BHYTPimEBOI cexpelmii 3aGesmeuyioTh pe-
rynaniio >KETTeBEX GYHKILil opraHiaMy, #oro GyEKIioHYBaHHA AK OilicHOL
6ionoriumol cmcremMH, peaknii Ha pisHOMaHITHI MOAPA3HEKHE 30BHIINHLOrO
TA BHYTPiMHBLOrO cepeAoBrma. Buginaiors KinbKka THOIB HEPBOBOI CHCTeMH
(van. 43.10). ¥ poninis KMIMKOBONOPOMKHMHHAX BOHA CKJIAAAETHCH 3 PO3KH-
JaHAX 0O Tiny HelpoHiB, AKi cnoayyaloThcA cBOiMM BigpocTkamu. Hepsosi
BY3JIM B OUX TBAPHH BiacyTHi (Qugysna nepsosa cucmema).

¥ nrockrx YepBis y nepeaniii wacTHAI Tina poamimennit napanii HepsoBRHA
By3os — rosioBRR# Moadok. Big mEboro BizxoaaTh napri noafoB)kHiI cToBOYpH,
cHoJy4eHi monepevHMMHA HepBAMH (Kepe0aa cucmema dpabuniacmozo muny).
Orike, y OJIOCKHAX YepBiB € NOAL HepBOBOL CHCTEMH HA NEeHTPabHY (roNoBEMAMd
MO30K i moanos:kHi HepBoBi cToB6ypH) Ta nepadeprYRy (HepBOBi 3aKiEYeHHA,
AKi Bi HEX BiTXOAATH) YACTHHH.
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43.10. I. Hepsosa cucmena: A — dpadunvwacmozo muny naockux vepeia; b — poaxudano-
8y 3108020 muny moawckis; B, I' — aanyrozo08020 muny waenucmonozux. I1. Planl eapian-
mu 6ydosu nepeosoi cucmemu mpybuacmozo muny xopdoesux meapun ( npuzadaiime ix)

¥ MoTIOCKiB HEpBOBi BY3JIR MOXKYTh SHAXOAMTHCSH Y PISHMX YACTHHAX TLNA, BOKH
CHOJTY9AI0THCA 38 J0NOMOroIo cToBOypiB (HeppoBa CHCTeMA POIKAJAHO-BY3JI0BONO
TAIY). ¥ BHAIB, AKAM NpATAMAHHANK AKTABHMN cnocib )keTTa (IepeBoHOri, roso-
BoHOT1), 6L1BIIiCTh HEPROBHX BYRJLiB BXOAUTE A0 CKJIALY NOJIOBHOIO MOSKY.

¥ xinbyacTHX 9epBiB i 9IEEHCTOHOrMX NEeHTPALHA HEPBOBA CHCTEMA BKJIIO-
48€ NroJIOBHHEHR MO30K i yepeBHIH HepBOBH# JARMIOMKOK, IO CKJAAAAETHCA 3 ABOX
3bnmxeRHxX HepBOBEX cTOB6YDiB (IPOXOAATE Y3A0BXK YepeBrOro 6oky Tina). Li
cToB6ypH, AiK i HepBOBi BY3JIH, MOXKYTh 3POCTATHCS Mixk coo10,

Y xopnoBHx TBADHH LEHTpPAJIbHA HEpPBOBA CHCTeMa MA€ BHTIAN TPYyOKH,
poaTamobBanol Ha coEEHEOMY 6oni Tina. ¥V naEnerEnka nepeaHift ximenws miel
TPYOKR JRmIe Aemo po3mmupernii, a y xpefeTHAX TBAPDHH NEeHTPAILHA HEDBOBA
CHCTeMa DOoAizieHA Ha PO3MIEpeHHN roJioBHAMN i BAKOBIKeHHI CHAHANN MO30K.
Y xpeGeTHHEX TBADHH roJIOBHHH MO30K CHJIAJAEThCH 3 O'ATH Biainis (npuza-
daime, axux).

Oprasm ayTTa 3a6eaneqyioTh 3B’A30K OPraHiaMy 3 JOBKinnaM, cnpriinar-
TA NOAPASHHKIB 30BHiMHBLOro Ta BHYTpimHEbOro cepeaosmma. Hadnpocrime

\.'. .
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43.11.1.0pzanu cmuaxy. A — a3ux 10duHu mac ocobauei peyenmopu — cMaxoai cocouxu,
3damni cnpulimamu pisni munu cxaxy; B — cuaxosuis cocoyox y poapisi (1 — cuaxoaa
yubyruna); B — y myx cmaxosl peyenmopu poimawosari Ha aankax Riz
(2 — peyenmopni kaimunu; 3 - wymauea eonocuna ). Il. Opzanu sopy — oui: I' — cxnad-
ni oul xomax cxaadaomeca i3 cykynHocmi npocmux elvox — gacemox; I — oxo
20A080HOZUX MoaOCKIE Mae Bydoey, nodibny do 6ydoeu oveis xpebemnux meapun (E ).
III. Bydoea opzana cayxy Aw0duKu: 306HIUIHE BYX0 NOYUHAEMBCA J06HIWHIM CAYX0BUM
npoxodox (1 ); apabarna nepemunka (2 ) eldmexcosye 3o8niwsne 8yxo 6i0 cepednvozo,
de poamawosani cayxoai kicmouxu (3 ). Buympiwne syxo — ye 3asumea (4 ), 8id axoi
eidxodums cayxosuir Hepe (5)

opraHM 4yTTA NobyAoBaHI B KHIMKOBONOPOXXHUHHUX. Y noninis nogpeassmku
OOBKiana cnpuiiMaloTh BUKJIOYHO penenTopHi KaiTUHH, a B Mexy3 € Oara-
TOKJITHHH]I OpraEM coOpra¥iMaHHsA cBiT/ia (Biuka) Ta pisuosaru. Biuka aaiors
3MOry Mejly3aM pO3Mi3EABATH CTYNiHb OCBITJI€HOCTi, & OpPraHH piBHOBArM —
KOHTPOJIOBATH NOAOXKeHHA Tina y npocropi. KpiM Toro, oprauu pisaosarm
3AaTHI cupm#MaTH KOJMBAHHA BOAM Mepej LITOPMOM, IO CJAYIYE CHIHAJIOM
A1 piananeHE s Meayas Big Geperis. ¥ immux 6araTok/iTHREREX TBAPDHH € Opra-
HH 30Dy, CAyXY, HIOXY, JOTHKY Tomo (Max. 43.11).

CraTeBa cMCTeMa CKJAMAETLCA 3 OPraHiB, AKi cayryors ansa sabeanevenssn
CTATEBOI0 PO3MHOMEHHS, & B IeAKHX BUOAAKAX — IOYATKOBHX eTaliB DO3BHT-
Ky ramaakis. Opranu 49070Bidoi cTaTeBol CUCTEMH — Ile HacamMmnepesa craTesi
3aJI034 — CiM'IHHKH, B AKHAX YTBOPIOIOTHCR Y0JIOBiYi cTaTeBi KJAITHHM, & TAKOMXK
CHCTeMa DPOTOK, AKHMH BOHA BUBOAATHLCA 3 opraHiamy. [lo ckaaay opraHis xi-
HO4Y0l cTaTeBol cHCTeME O0OB’A3KOBO BXOAATH CTATEBi 3AJIO3H — ACYHHKH, B
AKHX GOpPMYIOThCA AMNEKNITHHEM, & TaKoXK b6iabII-MeHII pO3BHHEEHA CHCTEeMA
OpOTOK, AKMMHK BOHH BHBOAATLCA 3 opraHiaMy. ¥ 6ararbox TBapmH (HampH-
Kaaf, y 6insmocTi niockax yepris) € oco0aHBi 3871038 — KOBTiBHMKH, B AKAX
YTBOPIOIOTBCA KOBTKOB1 KJIiTHHH i3 3aI1aCOM IOXKMBHAX PEYOBHAH /1A 3aPOAKA,
a TakoX ciM'anpriMaui (HANpHEKJAA, Yy JAOMOBHX YepBiB), y AKHX
HAKOMMYYIOThCA YOJIOBiYi CTATEBl KJAiTHEK, OTPHEMAHI Nij Yac napyBaHHA.

Y GinbmocTi TRApEE y TiT OfHHX OocoOMEH YTBODIOIOTBCHA COEPMATO30LAH
(camni), B iAmux ~ aikuexnitnuu (caMkn). TakAX TBAPHH HA3UMBAIOTH PO3diny-
Hocmamesumu (ccaBui, NTaxW, NJa3yHH, 3eMHOBOAHI, XpAmoBi paba, 6iab-



__Tema 3._Bararoknitumni opramiamy 908559

micTh KicTKOBEX pnb, YWIEHHCTOHOTHX TOM[O). AJle € i TRApHHH, B AKAX B ORHO-
My opramiaMi yTBOpIOIOTBCA SIK 4osOBiui, Tak i ’kimoui craTeBi KiuiTHEHE
(ManomeTMEKOBI 9epBH, n'ABKH, 6inbmIicTs NAOCKRX YepsiB Tomo). Takwx TBa-
PHE HA3HBAIOTL ZepMadpodumamu.

> Knoyosi repminm ra nonarrs. Poadinsnocmamesi meapunu, zepmagpo-
dumu.

> Opra=sgs BRIMX POCJTAH DOALNAIOTE HA BereTaTABHI (narin i kopias)
Ta penpoayKTHBHi. CTaTeBi OpraEM BHIIWMX COOPOBMX POCJAMH
(wonosiui — anTepnaii i ;xiHogi — apxeronii) yreopioloThcs Ha 0CO-
6HHAX CTATEBOr0 MOKOJIHHA — raMerodirax. I3 anroTm po3suBsa-
10ThCA ocOOMHHM HecTaTeBOro NOKOJNiHHA (cnopoditn), aAki aabea-
OevyyioTh PO3MHOMKEHHA cnopaMu. ¥ roJIoHaciHHHX 490J0Biui Ta

’Kigoui crareBi opramm 3i6paHi Ba BEAO3MiHEeEMX reHepaTHBHHMX Koporxo
narosax — mumxax. 'emepaTHBHI Oprald NOKPUTOHACIHHAX poc- npo
JIAH — Oe KBiTKH. 3 piaAAX waCTHH KBiTOK micaa samwriagenrs dop- roficsHe

MYIOTbCA iHIIi reHepATHBHI OpPraHy — HACIHWHM Ta ILTOXH.

& Y TRapHH icHYIOTH OpraHH, AKi yTBOpHIIOTh NOKDHBH, ONOPHO-
PYXOBY, TPABHY, BRALJILHY, KPOBOHOCHY, AMXANbHY, HEPBOBY Ta
craTeBy cEcTeMu. Opragn uyTTH 3abe3neyyloTs 3B’ 130K opragiaMy
3 IOBKinnaM, copuifHATTA NOAPA3HAKIB 30BHIMHLOrO TA BHYTPim-
HbOro cepeaosuma. Cepen TBaprH Bigomi poaainbBOCTaTeBi Ta
repMadpoaHTHI BAAK.

1. Sika Gyaosa narowa i kopens? Siki ixwi PywkuiT? 2. SiKi Opraku pocanH
Hanexars 4o penpoayxtusHux? LL|o Taxe keiTka, HaciHuHa Ta naia? 3. Lo
3anwtanws e TaKe rametodit i cnopodit? Siki ixvi pyrkuii? 4. Lo craHoBnaTs co60I0
camoxonTpomo  TOKPUBY Tina GaratoknituHHmx T8apuH? S, I3 4Oro cknapaeTses OropHO-
pyX0Ba CUCTEMA B Di3HIX BAraToKNITHHHIX TBPUH? STki IT PyrKuiT? 6. SKi
€ OCHOBHI TMNM TPaBHMX CHCTEM GararOKNITMHHNX TBAPUH Ta AK BOHN
yHKUiOHYIOTE? T. SIKi OpraHn AnxaHHs TPannsioTees y Teapun? 8. th
TN KDOBOHOCHUX CUCTEM TPANAKIOTLCA Y TBapuH? Ski WW'
KposoHocHa cuctema? 9. 5iki pyrkuii opraie puxanHa? 10. mm
HA [N51 ICHYBaHHS OpraHiaMy MaloTh HePBOBa CUCTEMA Ta opramvytm?

¢

NMomipkysire. Tomy 3anosHeny pidurow nopoxruny mira xpyzaux i klavwacmux yepais
inxoau nasusaoms zidpockeaemom?

4 4 PETY.IALISA ®YHKUIH ¥
¢ BAI'ATORJJIITHHHHX OPI'AHI3MIB
@ Mpwurapavire: axi pesyaamopki cucmexu 6azamoxaimunnux opzaniamie ean sidomi?
ITo maxe nepsosa ma zymopaava pezyasylit IIfo maxe zomeocmaa?

¢ Lo Taxe 6ionoriyHo akTUBHI pe4YOBUHN Ta perynaTopHi cuctemn? Bio-
ROZIYKO AXMUGSHI pe¥OosuUKY — CTIOJYKH, IN0 BIVIHBAIOTE HA NIPOABH XKHATTEXI-
anrbHOCTi. Pezynamopni cucmemu 3abeanewyioTs pyExnionysasEs 6Gararo-
KJIiTHHHOrO OpraHiaMy sAK €AmHOL Gionoriumoi cmcremm, ayMommiolTh Horo
peaknii Ha 3MiEW YMOB 30BRiMHBOrO TA BEYTPiMHELOrO cepefioBAMA. Y TBAPUH
i MOAHMEA A0 PeryJATOPHEX CHCTEM HAJEIKATh HEPBOBA, iIMYHHA TA eHAOKPHH-

St o 267




ol

RS Pozpin il

HA; ¥ POCJHH — OKpeMi cekpeTopHi KjaiTuHH. Perynania aiansnocTi KiaitTeH,
opraHiB Ta IXHiX cHcTeM cnpAMOBaHa Ha NiATPEMAHHA roMeocTasy BHYTpim-
HBOI'O cepepiopnma 6araToKJiTHRHHOrO Opranismy.

* Perynsauio XMTTEBUX PYHKLINA Yy BaraToKNiTUHHUX POCNUH HAcaMOepexn
3ailicHOI0TE pimozopmonu. 1li cnonyxs CHETe3YIOTH He JIHIIe DOCIHHH, 8 H
rpn6n. BoEH B MaJuX KiIBKOCTAX Pery/ioloTh Oponeck o6MiHy pe4oBHH, KOOp-
ANBRYIOTHh iHAHBiAyaIbEAN POIBATOK, BILUIABAOTYH HA NOALT i picT KiuiTan, An-
tdeperniloBaHEA TKAHUH, POPMYBAHHA OPraHiB, PO3BHTOK GPYyHBLOK, popoC-
TaHHEA HaciEHA Tomo. Opmi ¢iToropMOEM MOXKYTh HPHCKOPIOBATH XHMTTEBi
¢yarnil (noaix kAiTAH, POSBHTOK NAroHiB 03piBaEHEA NJOAIB), iHmi — iX rans-
MYBATH (HANPHEKJIAJ, BUKJIHKATH ONAKAHHSA JIACTKiB).

Ho diroropMoniB HaneXaTh aAyKCHHH, OATOKiHiAA, ribepesian Ta abcomao-
Ba KHACJIOTAa.

AYKCHMHM YTBOPIOIOTLCR y BEPXIBKOBIV TBIPHIA TkaHuHI | 3yMOBMIOIOTL DO3TRIYBaH-
HA KNITUH, YHEacn{[oK AKOro narii BuQoBXyeTLCA. BOHN TAKOX BNAMBAIOTL Ha Andge-
PEHUIaLI0 NPoBiaHNX TKAHUH, CTUMYMIOIOTL NoAIn KNituH kamOilo, NPUCKOPIOIOTL
¢dopmMyBaHHa OAATKOBMX KOPEHIB XUBLIB TOLLO. ¥ CinbCbKOMY rocrnoaapcTai aykcu-
HW BUKOPHCTOBYIOTb QNS CTUMY/IIOBAHHA YyTBOPEHHS AORATKOBHX KOPEHIB y XHBLIB,
onaparHA nnoais nepen 30MpaHHAM BPOXAIO, 8 Y BUCOKMX KOHLEeHTpaLmx — AK repsi-
umau ( piaHoBMA NECTULMAIB, BUKOPHUCTOBYIOTb 4na GopoTbOn 3 Oyp'aHamu).

Liuroxdnulnm npuckopioote nogin knitus, pict i po3surox BivHux GpyHLOK, CTUMY-
JIOIOTL NPOPOCTAaHHA HACiHHS, OOMIH PEYOBHH, 3aTPUMYIOTL NPOLIECH CTAPIHHA.

lGepeninn NnpuckopIOIOTL PICT POCAKH, NPOUECH UBITIHHA, POPMYBaHHSA NIO4IB,
CTUMYMIOIOTL NPOPOCTAHHA HACIHHA, POIBUTOK Bynbl i unbynnH ToLo.

AGCUM3OBaA KMCAOTA CTUMY/IIOE NBPexia POCMH y CTaH CNOKOI0, 36inbLIye Tpu-
Banicte UbOro nepiony, CTUMYMIOE ONafaHHA NACTKIB, MNPUrHIYYE MNPOPOCTaHH:A
HACIHHA, picT GPYHBOK.

3a ponomorolo 6i0s10riuE0 AKTABEAX COOTYK POCTHHEY MOXKYTh BIUIMBATH HA
ocobHrH csoro abo inmux Bugis. Tak, pimosyudy DPArHITYIOTh KATTERIAAD-
HiCTb iRIIAX opraHi3Mis. 3oKpeMa, NHpii i AceH 3a AOOOMOroI0 ONX PEYOBHE
MOYTb raJIbMYBATH PO3BUTOK POCJIHH iHmMHX BHAIB, ToOTO 3MeHINYBATH Pi-
BeHb MiXXBH0BOI KOHKypeHNii. Toxx, BuciBaoun Ha oxmill minAHuUi BHaciHHA
pOCJaHE pisunx pagiB a60 nianyio4n ciBoaMinn, cail BpAXOBYBATH, AK 11i BAXA
BILIABATHMYTH OXHH HA ogmOro. PiToEnman, Aki BupobaAloTs, HANPAKJIAA,
cocHa, YacHMK a6o nubynsa pinuacra, B6mBaloTs Mikpoopramiamu. Tomy mi
POCJIMHH 3 NaBHiX-AaBeH JIOAWHA BUKODMCTOBYBAJIA 1A JiKyBaHHA i npodi-
JaxkTHky 6araTeox indexnitanx Ta iEBasiiHAX 3aXBOPIOBAHD.

Anxanoidu — ocobaupi oTpy#iHi A TBApAH cooaykH. BoEm saxmmaioTs
POC/IMHHM BiJ BHifaHHRA TBapuHamu-¢girodaramu. BaraTo ankanoifis BaKO-
PHCTOBYIOTh Y MeAUIIHHI.

Anxanoign 3nailgeHo npubnniHo B 2500 snaiB NOKPUTOHACIHHMAX POCNHH Nnepe-
BaxHo 3 poauH Macnvorosi, JlinidHi, Maxosi, KorHonnesi. 3HavyerHna anxkanoigis y
XUTTI POCNMH — U@ 3axXACT BiR Napa3unTis, noiganHA TeapuHamu Touwo. Ynmano
anKkanoifnis BUKOPHUCTOBYIOTb ¥ MBANLIMHI. Hanpuknan, XiHiH (@KCTDaxT KOpH XiHHOro
Aepesa) 3acTocosyioThL 4/ NiKysaHHs Manapil. Llikaso, wo nikysasbHi BNacTUeocCTi
XiHiHy Gynim BiROMI iHgiarHuaM e [0 Toro, ax Konym0 sigxpvs Amepuy. Ankanoin
KONXinH 3aCTOCOBYIOT ANS €KCNEPUMEHTANBHOIO OTPUMAaHHS KNiTuH 3i 36inbuie-
HumMu HaBopamu xpoMocoM. Bin pyvinye sepeteHo noainy.

diToropMoHaM, AK i FrOpDMOHAM TBAPHMH, BJACTHBA AUCTARNiMHicTH Aiil. Lle
03HAYAE, [0 BOHH YTBOPIOIOTLCA KJIiTHHAMH DeBHHX THNIB i TPAHCIOPTYIOTLCA
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Max. 44.1. Peaxyli pocaun na nodpainennn: mponiamu (A, B), nacmii (B-E).
A. ITazony npumamannuli Hezamuerull zeomponiam (peaxyi’a na cury maminii
3emai), momy Lozo picm cnpamosanuls dozopu. B. Kopenwo npumamannuli nosumus-
nuilt zeomponiam: tiozo picm cnpamosanuls 6 2zaub rpyumy. B, I' — celicuonacmil ( peax-
yli Ha cmpycu ) mixmo3u copomausoi. Tucmouxu ckaadnozo aucmya y cmani cnokow
poanpasaeni (B), akuwo » pocauma eiduyeae cmpyc, AUCMOYKU CKAAOHO020 AUCMKG
cxaadaomeca (I'). I, E — ¢pomonacmii y mapanmu mpuxoaipxoi: ydens aucmku
Mapanmu poanpaseaeni (I ), ynwoui muck 6 ixuix xaimunax nadae i aucmxu 3zopma-
iombca (E ). €. Ronosi pyxu; xonu pocauna mopxaemacs 6ydv-axoi onopu, 6oxa nid wac
pocmy HGKPYYYEMbCR HGBKONO0 Hel

A0 THX YACTHH POCJAHHH, HA AKi BOHA BIJIABAIOTH, 10 OPOBiIRMX TKAHAHAX 3
Teuicio cokiB a6o 6eanocepesEno Big oaHicl KaiTHER Ao iRmoil. Pocsman s3paThi
cOprifMATH 3MiBH B 0BKinni i pearysaTy Ha HHX NIeBHHMH PyXaMH, a caMe —
3a ZI0IIOMOrol0 Tponiamis, HacTili Tomo.

Tponiamu — nepemimenHa OpraHiB mij uac pocTy y BigmoBigs Ha moxpaa-
HHK, IO Ma€ NeBHEY CUpAMOBAHICTS (Ma, 44.1, A, B). Tak, pocrosi peaknii Ha
HAOpPAMOK ODAXiEHA OPOMEHiB cBiTiA AicTanm Ha3By ¢pomomponiamu, Ha CAIY
TAXINEA 3eMni — zeomponismu, Ha xiMiwHi cnosykn — xemomponiiamu Tomo.
SAxmo pyxu cupamoBani B 6ix nogpasaAKa, TO TPONiIMHA HAHBAKOTL NOUMUE-
HUMU, SKITO Y OPOTRJIEKHEAN — HezamueKuMu.

Hacemil — pyxn opranis y BignoBiAs HA fi10 DOAPa3EHKiB, 0 He MAIOTH HeB-
HOro COpAMYBAHHSA (3MiHA OcBiT/IeHOCTi, TeMOepaTypH Tomo) (Man. 44.1, B-E).
IIprxnasoM HacTilt MOXKYTE CJIYTYBATH BiAKDHEBAHHA T& 3aKPHBAHHA BiHOYKa
KBiTKH y BignoBiab Ba aMiny ocsiTnenocri (Ppomonacmit), aropranHs JACTKIB
opHE 3MiHAX TeMneparypu (mepmonacmit), 3aKPHTTA JUCTKIB KOMAXOIAHHX
POCIHE AK PeaKIliA Ha pyXm KoMaxH (cellcmomnacmir) romo. Hactii MoxyTh
OyTH DOB’A3aHI 3 POSTArYBAHHAM OPraHiB BHACHIIOK HepiBHOMIDHONO POCTY
a60 aMiHOI0 BRYTPIMIELOKNIITAHEOrO THCKY BHACTIAOK KOJHBAHE KOHIEHTPA-
il xniTraEBOrO COoKy. TAKHMM 9HHOM, PYXH DOCJIHH, HA BifMiBRy BiZ TBApHH, He
NOR’A3aHi 3 nepeMimeREAM ycbOro OpraHiaMy, a JHIDe OKpeMHuX HOro 9aCTHH —
KopeHa, crefia, N1HCTKIB, KBiTOK TOMmIO.

¢ Perynsauia xutTesux GyHkuin y 6aratokniTuHHux TeapuH. ¥V 6inpmoceTi
TBAPHR ofBOYACHe GYHKIIOBYBAHHA HepBOBOl, iMyHHOI TA EHXOKPHHHOI CHC-
TeM Ta ixHi Baaemozil sabeaneayiors HeliporyMopaabEy peryiaaniio XATTEBAX
byrKIiA.

OcoGmsocti mepsoBoi peryaauii. HepsoBa chcTema perymmoe JKATTERI pyHK-
il aa gomomorolo inmysancis. HepBosi iMmysscr MaOTh e1eKTPHYHY OPHPORY,
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Man. 44.2. Byaoaa ma pynxyionysanns cunancy: I. ITio +j
8NnAUBOM HepB080zo imnyavcy mixypyi 3 mediamopom nio-
~ xodamb 0o mexbpanu Hepsosozo 3axinvennn. II. Mixypyi
'56 3 Mediamopom eudirmwomeca 8 cunanmuyny WiAuHY.
t I11. Mediamop e3aemodic 3 peyenmopos y ckradi memOpanu
inwozo nelipona | nporurae ecepeduny Hvozo. Lle auxaukae
nomenyian dii i nodaavute nepesiuieRR iMnyaocy

opoTe B MicOAX KOHTAKTY ABOX Cycigmix HelpoHis,
Heifponip i M’A30BEX yM iHMHEX KJIITAE iMITyabc De-
PeAgsEThCA XiMIYHMM IUISIXOM 38 y4acTi ocobamemx
Pev0BHH — Mediamopis (aneTIWIXOJIHY, HOpaAPEHATIHY
Tomo). OcobuikRi cTpyKTYypH, oo 3abeaneyyioTh KOH-
TAKTH M)XK JBOMa HeHpOHAMH, HA3HBAIOTL CUHANCA-
Mu. Y cunanci sakigyeHHA BiPOCTKiB HeHpPOHiIB po3-
Aineno minuHoo (Ma. 44.2). Koym nepsoee 36yaxennsa
NiAXOANTE A0 3aKiHYEHHA OFHOIO HefpoHa, TO BUBLIL-
HAETBLCA MeAiaTop, AKAN XiMiuHO 3MiHIOETLCS Ta IIepe-
HOCHTB iH(opManito no penenTopie ivmoro Heiipoua.

Ilicna upoBeneHHA HEPBOBONO 30yI>KeHHA MeiaTOp
3a yuacti (epmenTiB pyliRyerbesi. CHEANC nepezae
CHTHAJI TUIBKM B OAHOMY HAaOpAMKY. Piani MeniaTopn
MOXXYTh OPHCKOPIOBATH a60 raJbMyBaTH Noepefady
HepBOBOIO iMIIYJILCY.

Pedaexcu. HepBopi iMnyancu nepeaaloThCcA Bin
penenTopis o NeHTPaAbLHOI HACTAHY HEPBOBOI CHCTe-
mu. Tam apificHIOIOTECA aHANI3 i cHHETE3 OTpAMAHOL
ingopmanii, nicaa 9oro HOBi iMIYJILCH HAAXOAATH O
pobounx opraHiB, 3MiRIOIOYH IXHIO AiAJNbHiCTL. 3a-
BASIKYM HEPBOBiH cucTeMi TBAPMHM 3[JATHI CBOECYACHO COPHIMATH NOAPA3ZHHUKH
JAOBKiNNA, & TAKOXK 3MiAM Y BJIACHOMY BHYTPIIIHLOMY CepeROBRIIi TA MIBUAKO
Ha HUX pearysaTH. TakuM uMHOM, pedrexc — ne peaKIlif opraniaMy Ha DoApa3-
HHKH 30BRIIIHBOrO i BHYTPIMIELOrO CepeloOBHIIA, AKA 3M1#CHIOETLCA 38 y4acTi
HepBOBOI cucTeMH (Maiy. 44.3). OcHOBY pedieKTOpHOI AiANLHOCTI CKJIAAAIOTH
ABHINA BHHUKHEHHS Ta raTbMYBaHHA HePBOBOIO 30y I3KeHHA.

Vci piarosuau pednexcis 1. I1. ITasnos sigric no 6eayMoBERX (MPUPOAMKEHi)
Ta yMoBHHX (Ha6yTi). CykynnicTe GeayMoBHEX i yMOBHEX peduiekcis 3abeane-
Yyy€ OPACTOCYBAHHA N0 HEIOCTIHHMX YMOB JOBKiaa4.

","’-’ ' Man. 44.3. Koninnuit peprexc y awodu-
- -3 Hu:l. Ilenmp xoainnozo pepaexcy pos-
mawosanuis y cipia pevosuni (1)
cnunnozo moaky: II. ITpu naezkomy
ydapi no xoainnomy cyzaoby s6yoncy-
romaca peyenmopu, 6i0 RKUX Hepsoeull
imnyasc npamye do aidnoaidnozo yen-
mpy y cnunnomy moaxy; I11. L{enmp
Kadcuaae nHosull imnyavc, Rxulli nps-
Mye do a'a3is, axi cxopouyomoeca i
Jabeanexyromns eidnosidni pyxu nozu
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Beaymoeni pejpnexcu cnagKosi Ta He IMiHIOIOTBCHA NPOTArOM XHUTTA. Bonn
BigirpaioTk OpoOBiARY ponb y 3afeaneyeHHi neBEWX peakniil, 3oxkpeMa oxpaay
micJiA HAPOA)KeHHSA, TA CTAHOBJIATHL OCHOBY AJIA YTBOPEHHA YMOBHHX pediexcis.
Heaki GeaymMoBHi pedrexkcn (KoniHEME TOMO) BAKOPHCTOBYIOTH [AJA BCTa-
HOBJICHHA CTAHY HepBOBOi cucreMn. BeayMmoBHi peduiekcu GyBaioTh XapdoBi,
cTaTeBi, OpieETOBHI, 3aXHCHIi (YXaHHEA, Kamesjb, MOPraHHA TOMO).

CykynmicTs nocnifgosarx 6eaymoBEMX pediekcis, AKi Bu3HaualoTh 3abea-
ne4eHHA NeBHOI KATTEBOI GYHKIIl, HASUBAIOTD IKRCIMUKKMOM.

VYmoeni pejpnexcu BHHEHKAIOTH i 3racaloTh OPOTAIOM MXHATTA HA OCHOBI
Ge3ayMOBHHX OiJ BILIMBOM NEeBHAX YHHHHKIB 30BHiIIBELOrO cepezoBRma. 3 Bi-
KOM KinbkicTh yMOBHHX pedniexcis 3pocTac B Mipy HAKONHYEHHA MHUTTEBOIO
Aocsixy. PasoM 3 THM yMOBHI pediekcH, AKi TpHBANIAN Yac He BiATBOPIOIOTLCH,
MOXKYTh BTPa4aTHCh (3racaTh).

Buwow mnepeoeoio disnvricmio Ha3WBAIOTh (GYHKNIOHYBAHHA NEBHAX
Bigminie neHTpanbEOL HEPBOBOI CHCTEMH, KA 3a6e3neuye BigmoBigHi yMOBHO-
pedieKkTOpHI peaknii oprariaMy Ha panToBi aMiER yMoB AoBKinnsa. Tak, y aio-
AnHA Ta XpeGeTHAX TBapHH BAINA HeDBOBA AiANbHiCTL 3a6e3meuyeThca KOpPOIO
roJIOBHOIO MO3KY Ta NifiKipKOBAMHA HePBOBHMMHM NEHTPAMHM; Y YJIEHUCTOHOIHX —
rpabonoai6EAMA TiNAMA NepefEHOr0 MO3KY TOLIO.

I'ymopansea peryaania =ATTeBHX OQYHKNil 3AilCHIOETRCA 38BAAKH
pisHoMaHiTHAM 6io/MOriYHO AKTHBHEHM CIOOJYKAM: FTODMOHAM, HefporopMoHam,
BiraMinaM Tomo. Bajinpa pons OpA GHOMY HAJIEXKATL CUCMEML 3a103 BHYM-
piunvoi cexpeyii, abo endoxpunnid cucmemi (Man. 44.4).

3anoau exympiwnboi cexpeyii He MaIOTh BEBiITHAX OPOTOK, iXHi KJAITHHA
BHALNAIOTL 20pMmonu Beanocepennso B Kpos abo iHmy piauHy BEYTpimHBLOrO
cepeOBHMILlA opraHiamy.

napawmrononibHi

B
3anoan
LIMLLKO- wmronopnibxa

F:n‘"j.';:? M0 rinoranamyc 3anosa
TUMYC (3arpyavHHa, abo
| BWNO4KOBA, 3an03a)
nigwnyHkoea
3anosa HaaHupkoea

| 3anosa
craresi 3anoam

Maan. 44.4. Endoxpurna cucmema Aw0duru: A — po3mawysania eHOOKPURHUX 3a103;
B — 3pi3 uepea zonroenuit mozox: B — 3a01R nodepxna wyumonodibuoi Janoiu
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Jeaxi BepBoBi KiiTHHE (Helpocexpemophi xAimMuKU) BAJLAAIOTh ¥ KPOB
Giosoriueo axTHBHI peYoBHHH, AKi AicTanm HA3BY Heilpozopmonu. IlpmEnEn
ixHbOI Ail Taknill cameil, Ak i B ropmonis.

OcKinbKkE OKpeMi 3a71031 BHYTDImMEABOL cexpenii He mor’asani Mix cobolo
OpOCTOPOBO, IXHA y3rofkeHa poboTa 3AificHIOETHCA 860 3aBAAKH HepBOBiA
peryaanii, abo » mix BILTABOM NeBHHX INOPMOHiB, IO BAPOGAAIOTLCA OMHAMA
3aJI03aMu, & BILTHBAIOTH Ha pobory inmux. 'opMoEE Ta HeHPOropMOHM BILIH-
BAIOTH HA AiANbHICTL HepBOBOI cHcTeMH. SIK BE npHragyere, rinogis — sanosa
BHYTpimMHELOI cexpenii, mo BEpo6asie rOpMOHHY, 3AATHI BOIJIABATH HA TiANBHICTE
iEMAX eEAOKPHHHENX 387103,

IlopiBEAHO 3 po6oTOI0 HEpBROBOI CHCTEMH, Rifi ropMORiB i HeliporopMomis
BHEDi3HACTHRCH MEHIIOIO MBHAKICTIO, aje cnpaBiade Tpusanimumit edexr. ITix
ropMOHAJIbHHM KOHTpOJeM nepefyBpaloTh yci eTann iBARBiXyaILHOrO PO3BHT-
Ky Ta OpPOHEeCH >XHTTeAiANbHOCTi. 3okpeMa ropMoHH 3a6eanmedyioTh HOixTpH-
MaHHA M'OMEOCTA3Y Ta PeryJfAnilo AKTEBHOCTI (pepMeHTiB.

I'ymopansra perynania sxntreBrEX GyBKRid Taxomx Moxxe agificHioBaTHCH
3a lonoMorolo iemmx 6ionorivEo AKTABEAX pedoBHH. Hanpukias, KoROeHRTpamia
BYTVIEKHCJIOrO a3y B KpPOBi peryjioe QyHKIi0 JAXAJLHONO NEeHTPY roJIOBHOIO
MO3KY xpeGeTHHX TBapHH, a 3MiHE KoHOeHTpanil ioris Kansnilo i Kanio -
AianbRicTs cepna Tomo. Bitamian 6epyTs yuacTs B o6MiHi peuoBHE i mepeTBo-
peHHi eHeprii 3ae6LIBIIOro AX KOMOOHEHTH CKJIAMHUX (PepMenTiB.

¥ xpebGeTHEX TBApRH icHye TicHRm 38’A30K MiX rinorasaMycoM (CTpyKTypa
nmpoMixxHOro Mo3aky) i rinodiszom (mpopigHa 381038 BRHYTPIIIHEBOI cexpenii,
moB’A3aHAa 3 NPOMiXHAMM MoakoM). Ila cEcreMa Mae Hassy zinomaxramo-
zinogiaapnoi. i ¢yaKOii nonsAraloTs y TOMy, IO CHETE30BAHI KJIITHHAMHA Ii-
norajsamMyca HepDOropMOHE N0 KPOBOHOCHHX CYAMHAX HaJXOAATh Y NepegHio
yacTKy rinodgiza. TaM BOHHM CTEMYJIOIOTE 860 raILMyIOTE BApoOJeHHA rop-
MOHiB, AKi BIJIKBAIOTH HA AiAJBHICTL iRMHEX 34103 BEYTPiMHBLOL ceKpenii.
OcnoBre 6ionoriume aHaYeHHA rimoranamo-rinogizapHoi CHCTEMH NOJATAE B
aailicEeHHi ROCKOHAJIOL perynanii BereTaTABEAX QYHKIi# TA POIMHOMKEHHS AK
peaKnil Ha BINIMB 30BHIIIHIX TA BHYTPiMAIX NOAPA3HAKIE.

ImyrBa cmcrema (Man. 44.5) Bigirpae BasxnHBY posas y 3abeaneuersi
HOPMAJILHOI AiAJMBHOCT OPraHiaMiB 6araTOKJMITHHEHEX TBApHH i moanan. [o

Man. 44.5. Opzanu imynnoi cucmemu: I — vepeonuil kicmxoeuii mo3ox, e ymeoporome-
ca aimpoyumu; Il — mumyc, de dospisarome T-aimpoyumu; I1I — aimgpamuuni syaau,
Oe anewxodxyromoca sixpoopzanizmu; IV — ceaesinxa, de doapisaoms aelixoyumu
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cKaagy iNyHHO] cucTeMu XpebeTHHX TBAPHH i JIIOJHMHENA BXOAATH BRNIOYKOBA 38-
Jo3a (mumyc), 9epBOHANA KiCTKOBHH# MO30K, cesnedimka, Jgimparaumi Byans,
CKyIdeHHSA JiMGOIAHOI TKAHMHA HABKOJIO Pi3HHX YACTHH TPABHOL Ta AHXANh-
HOl CHCTeM, & TaK0x GinpmicTs pisHOBHAIB JefikonATiB.

Imynimem — agatricTs opramiaMy 3aGeamevyBATH HeCHPHNHATIHBICTD X0
36yHAKiB MeBHHX 38XBOPIOBAHb. P0o3pisaHAIOTH rymMopansauit Ta KIOTHHEANR
BRAH iMynirery.

I'ymopansmmit imyniter. 3axmcr opraniaMy Biff mapasmTiB Ta Tymopigamx
pevoBHH 3abeanevyiorTs ocobumbi 6inkoBi cnosryku — anmumina (abo imyno-
znobyaixu). Borr npuacyTHi B m1a3Mi Kposi, siMdi, MaTeprECHKOMY MoJIOmi,
CJIHHI TA YTBOPIOKIOTLCA B ocobmBaX KiuiTHHAX Kposi (niMdonurax) y Biamo-
Bige HA OpHECYTHICTH TY)KOPiAHEX XiMiYHAX cOOAYK — akmuzenis. [>kepenomM
aHTHTeHiB COYTyIOTH Bipycn, 6axkTepil, Mikpockoniuni rpabr, ogHOKIITAHEEI
TBAPHHEH Ta GioUIorivAo AKTHBHI peYOBHHEN, AK NOTPAIIAIIA BCepeARHY OpragiaMy
3a0BHi. Bueni Bigxkpran coTri TECAY pisEAX aRTHrEHIB.

Koxarill B aHTATLIA BeTynaE y XiMigami 38’A30K Jume 3 BignoBigHAM
oMy AHTHreHOM, RefiTpasisyioun mkignuei BinacTRBOCTI ocTaEEbOrO. Ile onrnE
3 MexaHiaMiB 2ymopansiozo iMyriTeTy (Man. 44.6, A).

A0 ryMopansHoro iMyHiTeTy HanexmTs i cucTeMa KomMnneMeNnTy. Borna cknana-
€TbCA 3 pisHmx Binkis y cknagi nnamu Kposi. Npu crneundiyHii peaxyii antureH-
aHTUTInO BoHM MOXyTL OyTH akTHBOoBaHi B nesHid nocnigosHocTti. Hanpwknag, ui
Oinkm MOXYTb 3B'A3YBATUCA 3 POLIENTOPHAMM MONEKyNaMK y cxnani obonomky Gax-
TepiancHoi knitunu (man. 44.6, A). e 3abeanevye BHHUKHEHHS OTBOPIB 8 000noHYi
OaxrepianbHoi KNiTUHK, Yepe3 AKy HaoXoOaTh po3uynHn conedt. Tuck scepeawki
GaxTepiansHOT KNITHHY 3POCTAE, WO CRPUYUHAE iT DYAHYBaHHS.

Kaireammwil imyniter. Bugatamit ykpaincskmit suennii 1. I. MevrrKoB BCTa-
HOBHB, [0 3JATHICTE OEBHHX rpyn JefixomuTiB Ao ¢dAaromATo3ly BHAIHAYAE
BEecnpHENHATIHBiCTL opramiaMy a0 Aeakmx imdexniftamx saxsopiosanms. Ile

Man. 44.6. I'ymopaasnuill (A) ma xaimunnul (B ) imynimem. A. [Jis cucmemu xomn- 4

remenmy (anmumiaa) npomu 6axmepiarbrol kaimunu: I. MemOpanni xomnarexcu

noeepxki 6axmeplaarvhol kAiMuKL, 3 AKUMU 368" AIYEMBCAR KOMRAeMenm (anmumino ).

Il. Bunuxrenns omeopis a8 o6oaonyi 6axmepiaabHol Kkaimunu, yepes axi Hadxodame

poavunu conels, Il Tuck ecepeduni 6axmeplansrol kalmunu 3pocmae, Wo CRPURUHRAE

It pyiinysanna. B — xaimunnuls imynimem: maxpogazu (1) wasaxom pazoyumosy
3newxodxcyroms xaimunu 6axmepii (2)
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ABHmE AICTAN0 HA3IBY KAimunKozo imynimemy. Hanpuknaz, mMaxkpodarm
mAAxXoM (GaronaTo3y MOXKYTh NOMVIMHATH i 3HEIIKOAXKYBATH KJIITHHH GaKTe-
pi#t (Man. 44.6, B). Knitrnanuii iMynirer sabeaneayioTs He aume JeiKonuTH, &
it oco6saBi HepyxoMi KJIiTHRE, posTamoBaHi B JJiMpaTHYANX By3nax, cenesin-
ni, meviHni, KicCTKOBOMY i NOJIOBHOMY MO3KY.

HMisaasmricTs pisEOMamiTHHX opraHiB i cAcTeM opramiB 6araTOKJITHHHHX
TBAPHH COPAMOBAHA HA NiATPHEMAHHA IOMeOoCTady, 0 JOCATAETLCA 3ABAAKHA
Ail peryAaTOpHHAX MeXaHi3MiB i TPARCIOPTHEX CHCTEM,

* TpancnopTHi, a60 UMPKYNATOPHI, CUCTEMM OPraHiamMy JacTo CTAHOBJIATH
co6010 piARHY, AKA 3aN0BHIOE MPOMIXKKH MiXK TKAHAHAMHA Ta OPraHaMHM (naocki
ma xpyzai vepeu) (Man. 43.8, A). B inmux opraniamis (vaenucmonozi, morwoc-
Ku, kiavvacmi vepeu, xopdoei) ni pyrknil (TPAHCHOPT NOKHBHAX Pev10BHAH, bio-
JIONiYHO AKTHBHHX CHOJYK, KiHNeBHX HPOAYKTiB 06MiEy) BUKOHYIOTH piaki
TKAHHHH — Kpos (MaJ. 43.8, 1, B, B, 43.8, 2), nopoxxanHHEA (MiXXKJIiTRHEA) Pi-
auHa, JiMda (Ma. 44.7) Ta cacreMn ixabOro Koaoobiry.

* Baaemogais knitun. OcobausocTaME oprariszanii 6araToxkJiTHREEHX opra-
HiaMiB € B3aeMozgina Mix Hioro kiaiTeramn. Perynania kiaitersoro noaixy, npo-
necis audepeHniloOBaRHEA KJITHH, MDKKJIITHAHHEX B3aeMOAill, miATpAMaHHSA
NpOneciB XATTEAIANBHOCTI OKPEeMHAX KJIITHH 3afeanewyloThCa CKJIAJHOIO CHC-
TeMoI0 CArBaJbHAX nuiaxis. IlaMu misaxamMa 30BHIMEA] MOAO KJAITARK CHrHA-
JIE epeaaloTLCA Becepeauny Hel, a nini koMnsexkcr carsanbaex 6inkis qonpas-
JAA0TS IX J0 coenudivEAx MimenHel y maTonsaaMmi abo aapi. Takum anHOM, ¥

s f rpyaHa nimpatmy-
A Tr— Ha npoToka

Maun. 44.7. JTliugpamuuna cucmena aodunu: A — 3azarvhuil naan; B — aimpamunnuii

8y3oa y poapiai; B — aimgpamuyna cydunna 8 po3pisi; I' — aim¢pamuuni xaniaspu

(no3naveni 0AUBKOBUM KOALOPOM) NEPenAiMAIOMbCA 3 KPOBOHOCHUMU (no3naveni

yepaokux Koavopox ). Lle aabeanewye 3e’asox ([ ) mincxaimunnoi pildunu 3 kposoroc-
HO0 ma AlMBAMULHOW cUCmeNaANU




Tema 3. Bararoknitvnni opraviamy 5908335

6araToKJiTHHENX OpPraHiaMis 3a paXyHOK MIXKJIITHHHAX B3acMofiél yTBOpIO-
IOTBCH CKJAAHI KIITHHAI KOMNJEKCcH, QYHKOIOHYBAHHA AKHX MOMXe DigTp:-
MyBaTHCH pisHAME maaxaMu. IIpuKjagaME TaKHX KOMIJEKCiB € pisHOBRAR
TAX YH IHIOHUX TKAHAH.

Yum 3abesanedyeThCA NiTiCHiCT, TKAHME i BUKOHAHHA OKPEMHMH KJIi-
TAHAMH coenBdivsEux ¢yrxknifi? YncreREAMH eKCOepHMEHTAMH [OBe-
JleH0 3JaTHiCTh KJITHH po3misEaBsaTH oAHA OAHY i BixmopigEmM wEHOM
pearysaTi. 3a35aYEMO, IO B3a€MOJiif KJIITHH — ne He TLILKA 3AaTEIiCTL Depe-
AABATH CHI'HAJH BiA ogmiel KaiTHHE A0 immol, anse # IXHA 3paTHiCTH AiATH
Y3rokeno.

Bam yxxe BifoMo, mo Ha nosepxui KoxkHOI KaiTHHY posTamoBaHi pemenTo-
PH, 3aBAAKH AKHAM KJIiTHHA po3ni3Hac 30BHIMHEI BILABH, TaKi AK pisni xiMiuni
cnoayku. Iloai6ai penenropr AaloTh aMory poanisHaBaTe # immy, noaibry no
cebe, kniTHRy. PyHKIIORYIOTS Ni penenTop: 3arifHO 3 IPABAJIOM ¢KJIIOY — 3AMOK»
(npraranaiiTe, 38 TAKAM CAMAM OPHHIIHIIOM B3aeMojioTs | hepMenTH 3 peuosn-
HAMH, fKi BCTYNAOTh ¥ peakniio).

Bisomo aBa ocHOBHi cnocobm MiKKJiTHEHOI B3aemoail: audyasidamik Ta
aaresusauit. Jugpysilinuit cnoci6 — ne B3aeMOfisa KAITHH 3a JoNOMOrow Mix-
KJITHHHHMX KAHAJIB, Dop y MeMGpanax cyciggix kaitTas.

Ad2es3uenuiil cnoci6 paaeMofil (Big nar. adzesio — nprAMNIAREA, JIANAHEA) —
MexaHiuHe 3'¢AHAHHSA KJIITHH, TpABaJe i crabinbBEe yTpAMYBAHHSA iX HA GIU3b-
Kifi BigcraHi ogHa BiA ogHol. BaM y)ke Bigomi pisHi BEAR MiMKIITHEERX
d'eaHads (gecMocoMH, cEHancH Ta im.). Taka B3acMoAis € OCHOBOIO ANA
o0'efHaHHA KJIITHH y pisni 6araToOKJiTHHHI CTPYKTYPH (TKAHHHHA, OPraHH).

Koxua K1iTHHA TKAHEHA He TLIBKH 3'€ABYETHCA i3 cycifiHiMA KaiTHRHAMA,
a #i paaemogiic 3 MiXKKIITHHHOW (TKAHHHHOW) PEYOBHHOIO, OTPHMYIOUH 3a 11
ydacTi No)KMBHi pe90BHEH, CHI'HAJIbHI MOJIEKYJIH (rOPMOHH, MeziaTopH) TomIo.
3a gonoMoror xiMiYAEX pedoBHH, INO HAAXOAATH AOC BCiX KJITHH, TKAHME Ta
OpraHis Tina, 3AiHCHIOETECA F'YyMOpPaJdbHHAN THN peryasmnii surresax Qyaxmil. |
Ha piaui THOR KNiTHH JIOAKEY | TBADHH, AK BH NaM'ATAETE, MOKYThb BILIABATH
TaKi Giosiorivno aKTABHI peYOBHHH, AK N'OPMOHH, HeliporopMonu, MexiaTopsa, a
y pociuH — diToropMons.

Inmuit masgx perynosanns Big6yBacThCA 38 ZOODOMOro0 HEPBOBOI CHCTEMH.
Heprosi iMmnoynecy focAraloTs NeBHRX KJITHH, TKAEKH TA OpPranis y cotni abo
THCAYI pasiB merame, Hisk 6yab-aki ximigei coonrykn. ¥V moaman, xpebeTHRX
i 6ararrox GeaxpeGeTHHX TBAPHH Y3roAyeHa poboTa KniTHH i TKaHEKA, M0 BXO-
OATH N0 CKJaAy BHYTPiMIHiX opranis, 3a6e3neuyeThcA 3ABAAKH BereTaTHBHiN
HepBOBiii CHCTeMi, Y HEPBOBHX NEHTPAX AKOI N'eHepYOTLCA HepBoBi iMIyIBCH.

Hepsosnii i rymopaabaRit cnovodn perynanii ¢pyaxknift opranis i cucrem ric-
HO B3aeMoONOB’A3aHi Mix coforo. Oaraxk cnia naM’arata, mo yreoperHs 6inb-
mocTi XiMiYHEAX perynaToOpHEEX pedoBHH i prainenns ix y kpos nepeGyBarnTh
mij nocTi#AAM KOHTPOJIEM HEPBOBO1 CHCTEMH.

Knmiovosi Tepminn Ta nonarra. Pezyaamopni cucmemu, Kelipozy MOparRvKa
pezynayis.

% PerynaropHi cmcremMy 3abeameuyiors ¢ymKnionysaBHA Obara-
TOKJIITHHHOrO opraHiaMy AK e€AEHOI nirticrol Giosorigmoi cucre-
MM, 3YMOBAKWIOTH Horo peaxnii Ha aMiEE yMOB 30BHIMHABOrO
Ta BHYTPIMALOrO cepefoBHINA Ta NiATPAMYIOTh #ioro roMeocTaa.

P8 5% 275
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P ¥V GaraTOKJIITHHHEX DOCAHH Deryasmilio KATTeBHX QyHKnik amitic-
HI0I0Th OioJIOriYHO aKTHBHI pedoBHHH, 30KpeMa ¢iToropMoHwm,
diTornrMA Ta anKanoigmA.

p ¥V 6GinpmocTi TBApEE yci mpomecEm JKETTEAIANBHOCTI Ta IXHA
KoopAaWHAaNIiA mimnaralors ryMopanbHi#t TAa BepBOBift perynsamii.
BaaemMozia HepBoBOi, iMyRHOI Ta eBAOKPHHHOI cHcTeM 3abeanevye
HelipOryMopAaNbHY PeryJjfiniio BCix KHATTEBAX QyRKnil.

p Hepsosa crucreMa perysoe xuTresi GyrKOii 3a aonomoroo peduiex-
cis. Pednexc — peaknia opraHiaMy Ha NOAPA3HAKH 30BHIMALOTO i
BHYTDiIIHBOrO CepefOBHINA, AKA 3AiACHIOETHCA 38 y4acTi HepBoBOl
cacreMs. Pedsexcr 6ysaiors GeaymoBEEME Ta yMoBEEME. Hepposi
iMOyJILCH MaloTh eneKTpHUEY npupoxay. Ilepesaua iMmyancy mimk
ABOMA HEPBOBHMHE KJIITHRAMHA 3i#CHIOETHCA 38 ZONOMOIro0 ocobra-
BHX PeY0BHH — MeJiaTopiB.

p B ocrOBi AiAALHOCTI HEPBOBAX NEHTPIB JIeXKaTh OPONEeCH BHHAKHEH-
HA TA FAJIBMYBAHHA HEPBOBOro 36y KeHHA.

) Bumoio HepBOBOIO ZiANLHICTIO HA3HBAIOTL QYHKIIOHYBAHHSA Bifdi-
JIiB MeHETpaNkHOl YACTHHHM HEPBOBOI CHCTeMH, fAKe 3abeanedye epigo-
Mi peaknii Ha panTopi 3MiHH YMOB JOBKLLIA, 30KpeMa BHpobienHA
Ta 3racaHHA YMOBHHX peduiekcis, 3anaM’ATOBYBAHHSA TOIIO.

p I'yMopaxbHa peryaamia XATTEBEX QyHEKOilM 3RificHIOETLCA 3ABAAKA
pisEoMaHiTHEM 6ioJIoriTHO AKTHBHHM DeYOBHHAM: rOPMOHAM, Helpo-
ropMonam, pitaminam romo. ITposigaa poss y ryMmopaasHil peryaamnii
HAJIE)KHTH CHCTeMi 387103 BEYTPiIIHKOL ceKkpenii Ta HelpocexpeTop-
HHM KJLiTAHAM.

P Vasromxema po6oTa 3as103 BHYTpPimEHBOI cexkpenil 3gificHIOeTHCA
3aBAAKH HepBOBilf perynanii Ta nia BIIMBOM meBHMX MOPMOHIB i
HelfpOrOopMOHiB, [0 BEPOGIAIOTECA OHAMH 38J103AMHY, A BILIMBAIOTH
Ha pobory immuax.

p InymiTer — 3paTHiCTH OpraniaMy 3abeanevyBaTH HeCHPHAHATIHBICTL
Ao 30yAHHEKIB NeBHHX 3aXBOPIOBAHBL. 3AXHCT OPraHiaMy 3a JOIOMO-
roi0 aHTHTLJ OTPHMAB HA3BY ryMopaabHOro imyrirery. Kairnanni
iMyHiTET I'PYHETYEeThCA HA 3AATHOCTI DEBHHX Ipyn JeHKOmHTIB 10
daronuTO3y.

1. Wo raxe perynsTopHi cuctemu? 2. Sk BiR0YBaETECS PEryNaLis XUTTE-
8ux PyHKUIA y pocnnn? 3. Lo Take diToropMoHN, PIiTOHLMAN, anKanoi-

3anuranus gna  AN? SKi ixHi QyHKUIT? 4. Sk BiAOYBAETLCS PErynsiuin XUTTEBNX QYHKUIA y
camoxonTpomo  GarartoknitnHHmux TeapuH? S. Ski ocoGnmBocTi HepBOBOI perynauii?

6. Siki ocoGnueocti rymopansHoi perynauii y teapuH? 7. Lo take
ropMoHu, HeiAporopmorun, megiaropn? 8. Lo take imyHiter ta Wma

cucrema?

TNomipxyiire. Yomy e opeanismax Gixbuiocmi 6a2amoxAlMuKRUX meapun OOHOXACHO

diomb nepeoea ma zyMopaAbLRG pezyARMOpHi cucmeMmu?




Tema 3. bararoxkiTMHHI OprarHiaMu $208839ec

Y3ATAJIbHEHHA

MPHHIIATIA OPTAHI3AIII
I DYHKIIIOHYBAHHSA MOJIEKY JISAPHOTO,
KJITHHHOI'O TA OPTAHI3MOBOI'O PIBHIB JKHTTA

Ha moaexyaspmomy pismi xurTa BigbyBaloThca XiMiuni mponecH: i nepe-
TBOPEeHHSA eHeprii, a Takoxxk 36epiraeTsca, aMimoeTneA 1 peasnisyeTbea coagko-
Ba indopmanin. Ia BaaemMomisME MoNeKyn HeopragivHEX (BoAa, coji, Heopra-
HiYHi KHC/N0TH) Ta opraniunnx (6inKH, NiDigE, ByriepoaAn, HyK/IeIHOBI KACIOTH
TOImIO) COONMYK NOB'A3aHI MpomecH MATTEAIAMBHOCTL opraniamis, 3okpema 06-
MiH peuoBrH. CepefioBREIMENM 18 HOPMAJALHOrO (PYHKIIORYBAHHEA MbOIO PiBAA
CAYIYIOTh KJiTHHA.

Kuairuanwii pisens opramizanii xasoi Marepil xapakTepaayeTbhca THM, IO
B KOXKHil K1iTHEI AK OfBOKNITAHERX, TaK i 6araTOKJIITHAREEX opraniaMis Bif-
6yBaloTbca OOMiH PeYOBHH i mepeTBOPERHSA eHeprii, afepiragEsa Ta peaxisania
cnaaxkosoi indopmanii. Kairean agaThi 10 poaMBOKeHHA i nepenaqi cnaakonol
ingopmanii goqipaimM xkiitaraM. OgHOKJIITHHHAI OPraHiaMu 3aBXKAH PO3BHBA-
IOTBLCA 3 OfiRi€cl KNIITHHA N1PA OCHOBHHX cocofax PO3MHOMEHHSA — CTATEBOMY Ta
HecTaTeBOMy. OT)Ke, KJIITHEA € eJleMeHTAPHOI ORHEHANEI0 6yA0BH, KHT-
TeAiAnbHOCTI i Po3BHTKY XuBoi MaTepii. CepesoBRmeM icHYBAHHA KJiTHH
OABOKJITHHHHX OpraHiaMis cayrye exochcremMa, OAaraTOKJITHHHMX — caM
opramiam.

Opranizmopsii pisens XHTTH XA8PAKTEePH3YETHCA THM, IO KOXHAN opra-
Hi3M € cAMOCTiiHOIO BiIKPHTOIO X HBOIO CHCTEMOIO, B AKill BinGyBaoThes 06Min
PEYOBHMH i nepeTBOPEHHSA eHeprii, 3bepiranaa Ta peasisanis coagxosol iHgop-
Manii. BinsmicTs 6araToKJIITHEAAX OPraniaMiB Mae OPraHU Ta CHCTEMH Opra-
HiB, no6yaoBani 3 pisaAx TROiB TKAEXH. OpranisMu 3/1aTHI 10 PO3MHOMKEHHS i
nepenavi coazakosoi ingopmanil FamaakaM. BararoxiaiTeEHI opraHisMmE 3a-
BXXAH DO3BHBAIOTHCA 3 OAHicl KJIITHHE OpH crareBilf Ta HecraTepilt opmax
PO3MHOXEeHH#A; IM NpuTaMaRHAN iAgUBiqyansanit possuToK, 60 OHTOreHes,
AKAN DOYHMHAETHLCA 3APOAKEHHAM TA 38KiHYYETLCA NPHPOAHOI CMEPTIO.
Koxxanit oprariaM RanexXuTs A0 nepHoro 6iosorigsoro spAy Ta CTAHOBHTE CO-
Goro caMocTiliny ogrEANIO, AKA BXOAWUTE J0 CKIany nonyaanii. Cepenosrmenm
icHYBaHRS OpraHiaMiB CJIYTye €eKOCHCTEMA.

NABOPATOPHUNA NPAKTUKYM
JNNIABOPATOPHA POBOTA N2 11

BYJI0OBA TKAHHH POCJIHH

Merva: osnailomumuca 3 ocobausocmanu 6y0o6u pisHuX munie mxaHun pocaun, 36ep-
Hymu yeazy na sidnogidnicms ixnbol 6ydoeu sukonysanum GyrnKyiam.

O6nagHanHn | maveplanw: ceimaoel aikpockonu, nocmiiini mikponpenapamu noxpue-
Hoi, nposidnoi, mexaniynoi, meipHoi ma ocHOSHOT MKAHUK POCAUH, MiKpopomozpaghii
YUX MKGHUH.
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Xin pobomm

1. Higroryiire Mikpockon go poborH.

2. Illpn manomy 36inkmenni Mikpockona amafifgiTe Ha npenapatax KialtH-
HH TBipHOI TKAHEHHU KOpeHA (COHAIIHHKA, KYKYPYA3H Tomo). PoarnsansTe
OI0 TKAHAHRY OPH BeJHKOMy 36inbmenHi Mikpockona. 3BepHiTh yBary Ha
ocobanpocTi 6yn0BH nici TKARHHHU: BiHOCHO TOHKI CTIHKH KAiTHR, 36iNb-
meHi AApa, BigcyTHicTh AoGpe BHpakeHOI MiMKAITHHEHOI peuOBHMHH
TOmMO.

3. PoarnanbTe MiKponpenapaT KJAITHH MKipKH JIACTKA (COHAMHMKA, KYKY-
pyasn, oubyai, enogel Tomo). 3pepHiTH YBary Ha opMy KIITHH, cnoJyueH-
HA Ix Mix coboro, 6yzoBy npoauxin.

4, PoarnAebTe OpenapaT momepevHOro 3apisy depea crebno 6Garatopiumoil
ZlepeB’AHACTOI POC/IMHEHA. 3BepHiThL YBArY HA KOPOK Ta iHIIi e1eMeRTH KOPH,
6yzosy nyby, carononibui Tpybxn, xambilt, cyaunn, cepuesuny. 3uaiaiTe
pigni Kinena Ta cepnepuAH] DpoMeHRi.

5. 3amamoiite Bci poarnsEyTi npenapatH i nopisaaiire nobavere 3 Mikpodo-
Torpadiamn.

NABOPATOPHA POBOTA Ne 12
BYAOBA TKAHHH TBAPHH

MeTta: osnaliomumuca 3 ocobausocmamu Oydosu pianux munis mxanuw meapux,
aseprymu yeazy na sidnosldnicme ixuvoi Oydosu sukoHysanum ynxyian

OGnagHaune i matepiamu: calmaosl xixpocxonu, nocmiinl aixponpenapamu enimeai-
aAbHOT, HEPBOBOI ma M’ 230801 MKAHUK, MKAKUK 6HympluwHbo20 cepedosuwya, Mixpo-
pomozpadii yux mranun.

Xig po6otmn

1. Iligrory¥re Mikpockon ao poboTu.

2. Ilpr Masnomy 36inbmerni Mikpockona 3agafaiTe HA MikponpenapaTax kui-
THHH enitenianbHOl TKAHUHHA. PO3risHbTe [I0 TKAHHHY ODPH BeJHKOMY
abinpmenni Mikpockona. 3sepHiTh yBary Ha GopMy KJIIiTHH, IXHE B3a€EMO-
PO3TAIIYBaHHSA, COiBBiHOMERHA KJIiTHH i Mi>KKJITHHHO] pEY0OBHHI.

3. Tak caMo0 pO3TJIAHBTE NIPEeNAapPaT XPAMIOBOi, KicTKOBOI Ta iHMAX piaHoBuain
TKAHWH BHYTPIIIHBLOIO CepejoBHINA. 3BepHiTh yBary Ha GyfoBy MidKii-
THHHOI peY0OBHHH, 30KpeMa Ha PO3MilNeHHA B Hill BONOKOHenb.

4. PosrnaabTe nIpenapaT HepBOBOlI TKAHHHH CIHHHOTO YH I'OJIOBHOTO MO3KY,
3nafiiTe cipy peuoBnRYy, a B Rilt — HepBoBi KiiTRHH. Bigsnaure xapakrepni
ocobnnsocti 6ynopa HepBOBOI TKAHMEH,

5. Poarnagbre npenapaTe M'aA30B01 TKAHEMHA. 3HAiAITL AApa Ta cKopoTAABi
BOJIOKOHIA.

6. 3amaniofite poarnABRyTi npenapaTH, nopieaAdTe nobfavene 3 MikpodgoTo-
rpacdiamMn KoxKBOl 3 TKAaHRH. BrasiTs ocobaupocti 6ynosn enitenianbnoi,
HepBOBOl, M'A30B0l TKAHHH i TKRAEWH BHYTPilIHLOIO CepelOBAIA.




Tema 3. Bararokniturni oprariamn o888y

TECT HA 3AKPINIJIEHHA 3HAHD

I. BUBEPITB 13 3AMNPONOHOBAHUX BIANOBIAEN NPABU/IbHY
. 3a3HauTe TKAHWHK POCNKMH, Rx] HANGXATE A0 NOKPMBHMX: a) wxipka; 6) cyamHu,
8) cuTononiBHi TpybKs; r) xmposa.

2. Yxaxite m’a3n, 30aThi 40 AOBINRHMX CKOPOYEeHE: 8) HENOCMYTOBaHi B cxnaal CTiHOK
KDOBOHOCHMX cyaunH; 6) NOCMyTrOBaHi rnoTKW, B) CEPUEBHIA; I) HenocMyroBaHi B Cknagi
CTIHOK KHLLI@4YHUKY.

3. HaasiTe TKaHMHY, A0 CXNaay AKOI BXOARTE NPOAMNK: 8) OCHOBHA (POTOCHHTE3YI04E,
6) xopok; B) wxipka nMCTXa; r) TeIpHa.

4. 3a3HavTe TKaHuHY, B axol Ao6pe polsuHena mbxxniTunna pevuosuna: a) enireni-

anbHa; 0) M'A308Ba; B) HEPBOBA; I') CNIONMYYHA.

Il. BUBEPITb 13 3ANPONOHOBAHUX BIANOBIAENA B! NMPABULbHI

. Hasslve xniTwHmM, B AXMX TPANMAIOTLCA XNIOPONMNACTM: &) OCHOBHOI 3aNnacaloyol
Tkanunn; 6) TBIpHOI TKAGHMHKM, B8) npoamxis; ) OCHOBHOI GOTOCHHTE3YIOHOT
TKEHHHA.

2. Haasite TRaHMHK, KniTMHK AKX 3pnaTHl Ao noalny: a) xopox; 6) kamOiiA; B) wkipka;
r) Bepxisxosa MepHCTeMa.

3. Haaslrs anacrusocti, npuramanui enivenianssift Teanuni: a) mixxniturnol pevosu-
Hu Maixe Hemae; 0) nobpe po3suHeH! MDKKNITUHHMKK, B) KNITHHKM PO3TALOBAHI Ha
Gasanuriit MemBpani; r) xknituimn MaoTs 4o8ri A KopoT! BiaPoCTRK.

4. Yxaxite TRaHMHM, KnitTuin s 3pnatHl supobnaru anTwrina: a) eniteniid wipw;
6) HepBsosa; B) kpoB; r) nimMpa.

. 3ABOAHHS HA BCTAHOBJIEHHSA BIQMOBIAHOCT!
Bcranosime signosianicte mbx xniTnHamn opranismy Teapus | moguHM Ta TREHK-
HamMK, AKi 4O HMX HANEXATH:

KnitnHun TkaHnHu
A Heipornii 1 Kpoe
B Nleitkountn 2 Xpsawosa
B Ocreountn 3 PerukynapHa
I Xonapouutn 4 HepsoBa
5 Kictkosa

Iv. 3AMTATAHHSA 3 BIOKPUTOIO BIANOBIAAKD

. Llfo cninbHoOro Ta BigMiHHOIo B 3QiACHEHHI HePBOBOT TA NYMOPAansHOT perynauit XUTTEBMUX
Gyrixuii opraHiamy TBapun? fike GionoriyHe 3HaYeHHA rinoTanamo-rinogiaapHoi cucre-
MM 4NR ICHYBAHHA OPraHiamis TBapUH?

. YoMy romeocTas € HeoOXiqHOIO yMOBOIO iCHyBawHa OyAb-AaKoro opraHiamy? Blgnosias
oOrpyHTyiTe.

- Wo cninbHoro Ta siaMiHHOIO B perynauil xuTresmx QyHKLIA oprariamie T8apuH | pocnnH?

. Sixi opraxn | cucremu opranis GepyTs yHacTs ¥ NIRTPHUMAHHI roMeocTasy B TBADHH?

. fixe Glonoriyne 3xa4eHHR yTBOPEHHA (yHKLUioHaNLHOT cHCTeMyu OopraHia?

. Yomy Gyas-sxmi opraHiam € 8iaxpuTon cucremoo? Bignosige obrpyvryiTe.

oubhw N

279




Pouliioell  KopOoTKMIA CNOBHUK TEPMIHIB | NOHATH

280

KOPOTKHWHA CJIOBHUK TEPMIHIB | TOHSITb

Asiraminos - 3axBOpIOBAHHA, BMKNWU-
xaHe slacyTHicmio ao HeCNPUAHATTAM
nesHux sitamixia.

Astorpodi oprasissm (asToTpodm) -
XMBi iCTOTY, 30aTHi CUHTE3yBaTK opraHiyHi
PEYOBMHW 3 HEOPraHiMHUX 3 BUKOPWCTAH-
HAM cBiTNoBOI eHeprii (POTOCHHTETHKN)
a6o eHeprii nesHMXx XIMIYHKUX peaxuii
(xemMoCHHTETHKK).

Ananrauin - BUHMKHEHHA NPUCTOCYBaHb
y XuBux cuctem (opradiamie, exocucrem
TOWO) Yy BiANOBIAL HA 3MiHK, Akl BinGyBa-
I0TLCA B IXHBOMY 30BHILHBOMY 41 BHYTPILW-
HbOMY Cepenoauwax.

Aepobul opranismu (aepobm) - wusi
iCTOTH, 30aTHI A0 XWUTTA, PO3IBUTKY Ta PO3-
MHOXEHHA BWKNIDYHO 38 HanBHOCTI B
cepenosvwl icHysaHHR xucHio (O,), AkuA
BOHW BMKOPUCTOBYIOTL AK OKWCHIOBaY Y
npouecax metaGoniamy.

Anenonavin - BnNAMB piaHOBMOOBUX
POCNWH OQHA HA OAMY BHACNIAOK BUOINEHHA
HVMMW B HBBKONWLLHE COPEROBULLE PIi3HMX
GlonoriyHo axTMBHUX PEYOBWH.

Amdidlnetl pevommnn — opraHiibi cno-
YK, OQHA YACTUHA MONEKYNM AKVX BUABNAE
rinpodinbHi BNACTUBOCTI, iHWa — riapodobHi.

Anaepobul opranlamu (anaepobun) -
XWBi iCTOTW, 30aTHI A0 XWTTA, PO3IBUTKY Ta
PO3MHOXEHHA 38 BIACYTHOCTI B Cepenosm-
Wi icHyBaHHA kucHo (0,).

AHTUKOROH — TpWNNeT HyKneoTuais,
pO3TalWIOBaHUWA Ha B8epxiBui Monexkynu
TPHK; B13Ha4ae aMiHOKMCNOTY, AKy TpaH-
cnoptye pava monexyna TPHK i BnisHae
KOMNNEMEHTapHy WOMY AOLNAHKY 3 TPbOX
Hykneotuaie (koaoH) monexynu IPHK.

Acwminnuin - oaHa 31 cTopiH OOMIHY
PE40BUH; CYXYTHICTb NPOLIECiB NOMUHAKHA 3
AOBKINNA, 38CBOEHHA | HAKONUYEHHA XIMIYHMX
Pe40BUH, AKi CYTYIOTL ANA CUHTE3Y Heolxin-
HYX KNITWHI 41 OpraxiaMy B LLNOMY CTIOSYX.

AT® (apenoannTpudocdarHa xmc-
nora) - HYKNeoTHA, AKWA CKNANAETHLCA i3
aanuwxis HiTpatHO! 0CHOBW (aneHiHy), Byr-
nesoAy (MoHocaxapuay pubo3u) Ta TPbOX
monexyn oprodocdarHoi KMCnoTh; 3ana-
cac exeprio y BUrNRAj BUCOKOSHEPTraTUHHUX
(MaxpoepriMHX) XiMMHUX 3B'A3KI8, AKI BUHK-
KaioTb MDX 3anMwukamu optodocdatHol
KUCNOTKH. € yHiBOPCANbHAM HAKONUYYBaYeM

T2 nepeHocHukoM eHeprii 8 GlonorivHunx
cucTemax.

) Baxreplodarw - sipycK, Wwo napaaury-
10T Y KNITUHAX NPOKAPIOTHUX OPTraHi3MiB.
Bioplsnomanitra - pi3HOMaHITHICTL
XUBMX CHCTEM Ha Pi3HMX plBHAX opraHi3aufi:
PO3PiaHAIOTL GiOPIIHOMAHITHICTL OpraHiY-
HMX PE40BWH, reHis, opradiamis (BHyTpiWw-
HboBKAaose GioplaHomaHiTs), Buaie (MbxeK-
nose GiopiaHOMAaHITTA), 8KOCUCTEM TOLLO.
Bydepnl cuctemn - BOAHI PO3UMHM,
3pnatHl NPOTUCTORTU 3miHi nokasnmka pH
npyu AOAaBaHHI A0 HUX NEBHOI KiNbKOCTI
kucnotu a6o nyry. Bou cknanaorteca 3i
cnabkoi xucnotu (goHopa H*), ocHoBu
(axuenTtopa H*), 3parHux BigNOBIAHO
38'A3yBaTtn WOHKM riapoxcuny (OH-) Ta
(aporeny (H*), 3aspsku yomy pH ycepe-
AvHi CUCTEMM NPAKTUYHO HEe 3MIHIDETLCA.

Baxyonl - ogHomemGpaHHi opraHenw;
3anexHo eig GyHKUiA pO3pi3HAIOTL CKOPOT-
nuel, TPasHi Ta BaKyoni POCNMHHAX KNITWH,
3aN0BHEHI KNITMHHUM COKOM.

BlpycH - BHYTPILUHBOKNITUHHI NApasuTK,
wo He MaloTb KNiMMHHOT GyaoBK Ta cxnaga-
10T OkpemMe uapcTeo Bipa; npocri sipycs
MaoTe nnwe Ginkosy oGonoHKy; cxnagmi
sipycwm, xpim 6iNKOBOI, AOAATKOBO OTOMEHI
NINONPOTETHOBOI0 NOBEPXHEBOI0 MeMOGPaHOID.

Boaxvesu#A noxaanux, aGo pH, -
3HAYEHHA HEraTMBHOrQ AECATKOBOro
norapudmMy KOHUEHTpauii AoHIB H°.

feH - AiNAHKA MONeKyNnu HyKneiHoBoi
KMCNOTH, WO MICTUTB IHGOPMaLio Npo nep-
BAHHY CTPYKTYPY MOAEKYNn noninenruay,
Ginka, nesHoro Tvny PHK a6o B3aemopie 3
perynaTopHum GinkoMm; € enemeHTapHum
HOCIEM CNaaxoBoi iHgopmai.

feveTwuHMA KO - BNacTUeBa BCIM
XUBMM OpraHiamam eanHa cucTema 3anucy
cnaaxosoi iHdopMauil B MONeKynax Hyxne-
THOBMX KMCNOT Yy BUrNALI NEBHOT NOCNIRoB-
HOCTI HYKNeoTUAIB, AKa BU3HA4aE NnopRAoK
BBEAEHHA aMIHOKWUCNOT A0 NONINSTTMOHOMO
naMwora nin 4ac Woro CUHTesy.

fenom - CyxynHicTb reHeTuyHol iHop-
Madii, 3aKon0BaHO1 B reHax NeBHO! KNiTMHK
a6o uinicHoro opraxiamy.

FerepoTpodn - OpraHiaMu, Aki CNoxu-
BaOTb OpraHivHi CNOAYKW, CTBOPEHI iHWK-



MU iCTOTamMK, ane He3naTHi CUHTe3yBaTh ix
3 HeopraHiYHUX pe4oBuH.

Manonnaama - Geatapsna Hanisplaxa
OCHOBa LMTONNA3MM,

MapodinssicTe - 3anaTHicTL opraxiyu-
HOI PEYOBWHU PO3YMHATUCH Y BOA).

Mapodobuicts - HeapaTHicTL Opra-
HINHOT pE4OBUHI A0 PO3YMHEHHA y BOAl.

TomeocTas - 3patHicTL Glonoriunmx
cucTem pisHux pieHis opraisauii aGepi-
ram™ eigHocHy cranicte cknagy Ta Aana-
CTMBOCTER BHYTPILHLOrO Cepeaosuila 3a
3min, wo siaGyBalOTLECA B HABKONULLHLOMY.

Mpana - xynka 3 poamiweHx oauH Ha
OAHOMY TUNaxoipise.

Aenatypauin — npouec nNopyweHHs
NPUPOAHOI CTPYKTYPH (BTOPWUHHOI, Tpe-
TUHHOI 860 4eTBepTUHHOI) Binka, Hyxnel-
HOBMX KWCNOT Ta AeAKMX IHwwux Glononi-
mepis. BiaGysaeTbecn nip AiEi0 NEBHUX YKUH-
HUKIB (Temneparypu, XiMmidHux cnonyx).
3a3suuain aeHaTypauin CynpoBOOXYETLCA
arparoo 6lonorivHOT aKTMBHOCTI MONEKYNM;
GyBa€ NOBHOIO YX 4ACTKOBOK, OGOPOTHOK
i HeoGopoTHOW.

Aecrpyxuia — Heo6opoTHWIA npouec
py# HHA NePBMHHOT CTPYKTYpH Ginkis.

HHH!::MM‘II.III — 0pHa 3i cTopin o6miny
PeYOBMH; CYXYNHIiCTk npouecis, Aki npu-
3BOAATL A0 PO3KNANAHHA CKNAAHMX XiMmiu-
HWUX CNOMYK B OpraHiami 40 NPOCTilWMX.

Andepenuiauin - BUHUKHEHHA BIOMIH
y Gynosi i pyHkuiax kniTWH, TKaHWHK Ta Opra-
Hig nig Yac inaMBiAYanbHOro PO3BnTKY.

AHK (aesoxcupubonyxneinosa mc-
nora) - HyxneiHoea kucnora; 6lononimep,
MOHOMEPaMW KO0 € 3aNULLKA HYKNeoTH-
Aie: aneniny (A), ryaminy (), Tmminy (T) Ta
uMToauHy (U). CxnagaerbCn 3 ABOX NaH-
wiorie, 3akpyyeHux cnipansHo. MicTutscR
B K/liTUHAX yCix Oprauiamie, a Takox y ae-
AkMx pipycax. [IHK 3a6eanevye koayeaM-
HA, 3bepiraHHn Ta nepepavy CnNagxosol
indopmauii govipHiM xnttwwam nig wac
noainy MaTepuHCLKOI.

Esonwouin - HeoGopoTHMA npouec
iCTOPHUYHMX 3MiH XXUBUX CUCTEM.

Enponnsamarnuna citka - cucrema
NOPOXHUH Y BWUrARAI  MiKPOCKONIYHWX
KaHansyis i BaKyonb, WO CNOMYYAI0TLCA
mbx co6010 # oToueH memGpaHoIO, He3ep-
HuCTa (arpaHynapHa) eHponnaamatuyHa
citxa noabaanexa puGOCOM, Ha Hill CUHTe-
3Y0TLCA BYTNEBOAM Ta ninigw; 3epHucra
(rpanynapra) enponnaamaTuyHa ciTka
Hece Ha MemGpaxax pubocoMu, 3a yvacTi
Akux BigGyBaeTbeA cuHTea Ginka.

Eyxaplotw - opraxiamu (pocnunu,
rpubu, TBApUHW), KNITUHU AKUX MaloTb
aapo. CraHoBNATL OKpeMe HaauapcTBo
XMBOI NpUpoAau.

ImyniTeT - 3paTHICTL OprasiaMy npoTu-
cToA™M 36yaHMKam 3axaopiosaHb | 3b6e-
piratw enacHy uinicHicTh. TymopansHmi
ImyriTer BuHWKae BHachinoxk supobneHHR
aHTurin, iHTepdepoHnis Ta iHwwux Glonoriu-
HO BKTUBHKX PEYOBWUH; KNIITUHHUA iMyHiTeT
aaeanevyyeTbCA 3NATHICTIO NEBHVMX BMAIB
nedkounTie oo ¢arounToay wWkignusMx
mikpoopraHiamis i pe4osuH; BpogwxeHnid
imyHiter GOPMYETLCA [0 MOMEHTY Ha-
poAXeHHRA, HabyTwid IMyHITE@T BMHUKAE B
npoueci IHOuBIAYANEHOrO PO3IBMTKY
(sHacninox nepeHeceHux 3axBOpPIOBaHL,
BakuuHauii alo BBEAGHHR NIKyBanbHUX
cUpoBarox).

Inrepdasa - nepion mbx asoma nochi-
AoaHUMK noAainaMu knitnHu aGo sin i
OCTaHHbLOro noginy Ao 3armbeni. Nia sac
Intepdaam sinbysaoTbCA NPOLECH POCTY,
noasoeHHA [HK, cuxTeay Ginkis, AT® Ta
iHWKMX OpraHiYHUX CNOMYK, PO3MHOXEHHA
MiTOXOHARIR | nhacTua.

IHuMCcTyBAMHA - NPOLUBC YTBOPEHHA
winbHOi 060N0HKM (UMCTH) B ABAKUX OQHO-
KNITUHHKX | GaraToOKNITUHHKUX OpraHiamie.

Kapiomun - cneundivHniA ana KOXHOro
Buay opraxiamie Hablp xpomocom agpa;
XapaKTepu3yeThCH NEBHOIO KiNbKICTIO XpO-
MoCcoMm Ta ocobnuaocTamMK ixHboi Gynoeu.

KnivwHa - ocHosHa oavHWUUA GyRosw,
OYHKUIOHYBAHHR Ta PO3BUTKY XWBUX
opraHiamia, enemexHTapHa Glonoriysa
cucrema. ;

Knitunna criuka - ywinoHena Hag-
membpanHa cTpyxTypa pocnuvH (3nebink-
WOro crnagaeTscn ia uenonoau), rpubis
(3 xiTuHy Ta iHWMKMX nonicaxapuala) Ta
npokapioTie (y 6axTepi - nepesaxHo 3
mypeiHy, ulanobaxkTeplii - i3 uenionoan).

Knirmunnit yenTp - opravena, wo
CKNAfaETLCA 3 ABOX UueHTpionew, Rki
PO3TALLOBAHI B YWINbHEHIA QiAKW uMTO-
nna3mu; 6epe y4acTs B yTBOPEHHI BepeTe-
Ha noalny.

Knitunnni umMin - nepiog XuiTa Knitu-
HK 8la noYaTxy oaHoro noalny Ao iHworo
abo sig nouarxy ocTaHHLOro noainy Ao
aarmwbeni; cknagaETLCA 3 BNacHe noainy Ta
nepepsu mbx gsoma noalnamu (iHTep-
da3un).

Kogou — TpunneT HykneoTMals, oauHu-
UA TeHeTUYHOro xoay B Monexyni Hyknei-
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HOBOI KMCNOTH, AKA Hece iIHdopMauiio Npo
nesHy amiHokmcnoTy. MocninosHICTs koaoHIB
Yy reHi BU3HA4YaE NOCNIQOBHICTb BKNIOYEHHA
aMIHOKWUCNOTHUX 3aNULLKIB Y CUHTe30BaHy
monexyny Ginka.

Komnnexc [lonsaxi - opranena
@yKapioTUYHOI KNITUHW; CKNANAETBCA 3
YKpUTUX MeMOpaHamMu NNackux UMCTEepH,
nyxupuis | kaHanbUiB;, HaKonNwyye, nepe-
TBOPIOE Ta BUAINAE Pi3Hi pe4osnHK, Gepe
Yy4acTb B YTBOPEHHI Ni30COM, KNITUHHUX
CTIHOK, CKOPOTAMBMX BaKyOnb Ta iHWMX
CTPyKTYP.

Komnnementapsics - signosignicts
NOCNIAOBHOCTEA HyxNeoTwais y ABoOX
naHworax monexynu JIHK a6o mix Hyxneo-
Tunammn monexyn IHK ta PHK, axka Ha HiRA
CUHTE3YETLCA; 3ymoBneHa ocobnueoc-
TAMU XimiuHOT GynoBwu signosigHux Hyx-
neotmaie.

Kodaxvop - Heblnkosa 4acTuka cxnan-
HOro c¢epmenty. KodaxTopamMn MOXyTsb
6yt Heoprauiunl kationw aGo aHioHw, a
Taxox OpraHivyHi pe4oBvHW (KOEDMEHTH),
Hanpwuknag noxiaHi aframiHie.

Kodepment - xodakrtop opraHidHoi
npupoam.

Kpocuwrosep (nepexpecr xpomo-
com) — OOMIH NeBHUMK AINAHKaAMK MK
roMonoriyHnmM xpomocomamu nig sac
KOH'Orauji ocranHix B npogasi nepworo
noatny meinoly. 3abeanevye MiHAMBICTL
Oopradiamia.

JNexonnactu - GeabapsHi nnacTuom
piaHomaHiTHOI hOpMMK, B AKMX 3aNACAETLCA
KpOXmanb. )

JNiaocomun - oTo4eHI MeMBpPaHo opra-
Henu; MICTATL pepmMeHTH, 3AaTHI po3uwen-
NIOBATW PI3HOMAHITHI opraHiyHi cnomyxu,
3abeaneyyBat NPouecH BHYTPIWHLOKNI-
TUHHOro TpasneHHn abo nepeTpasnioBaTu
rpyny KNITHH,

Mei#tos ~ cnocib noainy eyxapioTU4HUX
KniTUH, yHacninox AKOro XpoMoOCOMHWMA
Halip ameHwyeTLCA BABINI; meio3 sinby-
BAETLCA WLNAXOM ABOX NOCNIROBHUX NOAI-
nis, iHTepdasa mix AkMMK Bxopo4era abo
slacytia. Meito3 3abe3nevye cranicte
Yyucna XpoMOCOM TWX Bwaie opraniamis,
AKUM NPUTAMEHHE CTATEBE POIMHOXEHHA.

MeTtabGoniam (o6min peuosun) -
CYKYNHICTL NPOUECIB HAAXOMKEHHA peYo-
BWH i3 30BHILIHBOTO COpeaoBnLLA, TXHLOTO
nepeTBOPEHHA B OpraHiami 4n oxpemin
KNITUHI Ta BUWAANEHHA Y AOBKINNA NPOAYK-
Ti8 XUTTEAIANBHOCTI.

o
-

MinwnusicTs - 3partHicTe opraHiamis
HabGysatv HoBux cnanxoeux aGo Hecnaa-
KOBWX CTaHIiB 03HAK NPOTArom xuTTA ato
iCTOpUMHOro po3anTky BUAY.

Miroa — ocHoBHuiA cnocib noainy eyxa-
pPlOTMYHKMX KNITWH; CYNPOBOAXYETLCA
YTBOPEHHAM OCOGNWBOro anaparty, AKuWn
3abeaneyye TOYHY nepeaavyy cnaaxkoBoi
iHpopMaLil BiA MaTePUHCLKOI KNITUHM
AOCHIPHIM; CKXNAAAETLCA 3 HOTUPLOX nochl-
noeHux etanie (¢as): npodasn, metadaaum,
anadaau Ta renodasn.

Mitoxonapli - psomemGpanHi opra-
HENU eyKaplOTUYHMX KNITUH pidHOMAaHIT-
HOI ¢opmuK; ¥ Hux BINGYBAETLCA CUHTE3
ATO.

HacTii - pyxosi peaxujii yacTuH pocnuH,
Akl BUHMKAIOTD Y BlanoBiaL Ha Qi noapa3s-
HUKIB AOBKIANA, WO HE MAKTh NEBHOro
CNPRAMYBAHHA, NPOABNRIOTECA 3MIHOIO
NONOXEHHA OKPEMIX YECTHUH POCAKHK.

Hyxneivosl xmcnotu - Glononimepu,
AiKi CKNanaITLCR 3 MOHOMEpIB (HyxneoTu-
AiB); A0 HMX Hanexatb Ae30KCupubOoHy-
knetHosi (AHK) Ta pubonyxneiHosi (PHK)
KUCNoTK.

Opranenn — nNoCTiAHI KOMNOHEHTH KNi-
TMHU nesHOi Gynoew, Aki 3a6Ge3nevyyioTo
neaHi NPoUeCKH XUTTEQIANBHOCTI.

NinounTo3 - NPOUEC NOrNMHAHHA PIOKH
KNITWHaMK XUBUX OPraHiaMmie.

MNnasmaTuuna memGpana (aGo nna3-
monema) - Gionorivha memGpaHa, WO
OTOHYE LMTONNA3MY.

MnacTuam - opradeny xnitTUH POCNUH |
neaknx onuoxni‘r’mnux TBApWH, YKPUTI
Asoma memOpaHamu. 3anexHo Bia BMICTY
NiMMEHTIB NOAINAIOTLCA HA NeRKonnacT,
XN0pONNaam Ta XpoMornnaau.

MnacTwunnit oBmin - cyxynHicTs peax-
uin, Axi 3abe3aneuylnTb pPIiCT KNITUH i
OpraHiaMy 8 UWNOMY Ta OHOBNEHHRA IXHLOIO
ximiyHoro cknagy; npouecu GioximiuHoro
cuHTesy HeobxinHux GionoriyHmMm cucre-
Mam cnonyx.

Mplosn — moaudikosani Ginkoei mone-
Kynu, 3suuHi anA opraHiamy, axli 3a3Ha10TL
3MiH yHacninok nopyweHHn cuHTesy binkis
Yepe3 myTauji slgnosiaxux reHis; cnpuyun-
HRAIOTE CMEpPTENnsLHO Hebeaneyxl 3axsopio-
BaHHA NIOAUHU | TBAPUH,

MpoxaploTw - HAQUApPCTBO, A0 AKOFO
Hanexat» OAHOKNITUHHI OpraMiamun (6Gax-
Tepii, ulanoBaxtepli), KNITUHKM AKUX HE
MaloTh Aapa Ta GinbWocTi iHWwKx opraxen;
Gararto enais 30ATHI YTBOPIOBATH KONOHII.



Perenepauin - npouecx BiAHOBNEHHA
BTpayeHnx ab0 YWKOAXKEHMX HaCTWH, a
Takox BIQTBOPEHHA WINICHOrO OpraxHiamy 3
NeBHOT ROro YacTUHK (penaparTveHa pere-
Hepauwif); NOHOBNEHHA KTITMHHOro cknany
pianux TkaHuH Ta opradie (¢lalonorivHa
perexHepauin).

Penarypauin - npouecw BiAHOBNEHHA
NpUpoAHOI CTPYXTYpK nesHux Giononime-
pia (6inkis, HyxneiHOBMX KUCNOT TOWO),
NopyweHoi BHacninox geHarypawjii.

PuGocomm — HememGpaHHi opraHeny y
Burnaai cpepuuHux Tineus, A0 cknany
Axknx sxoaaTs pPHK i 6inkn; cxnapawoTees 3
ABOX 4acToKk pladoro poamipy (cyO-
oamMHnys) | 3abeanevyiots GiocuHtea Binkie
Y xnimvHi.

PHK (pnGoxyxneinosl xucnotm) -
HYKNeiHOBI KMCNOTH, A0 cRnagy HyKNeoTH-
Al8 AKUX BXOAATb 3ANULLIKKM HITPATHUX
OCHOB (8AeHiHy, ryaHiHy, UMTO3UHY, ypaum-
ny), pubo3u Ta oprodochaTHOl KUCNOTW.
ik npaBuno, BOHKU CKNANAINTLCA 3 OAHOrO
na{uiora Hywteotuals. Po3piaHATL TpaH-
cnopthi (TPHK), Iingopmauivivi, a6o
marpmyni (IPHK, a6o MPHK), Ta pubocomHi
(pPHK) puboHyxneinosi kncnoti. Bxoaats
A0 cknagy 6araTtbox BipyCHWUX YaCTUHOK.

Cunanc - micue xoHTaxTy Mix asomMa
HeiApoHamu abo HeRpoHOM Ta edexTop-
HOIO KNITMHOIO, CAYIYE ONA MIXKNITUHHOT
nepenayl HepeoBoro iMNyNLCY.

TennoemhuicTe - ¢iawyHa sennymnHa,
WO BM3HA4AETLCA KiNbKICTIO Tenno™M, sy
noTpi6Ho HapaTv Tiny ANR NIABMWEHHA
#Oro TemnepaTypy Ha OAvH rpaayc.

Tunaxoinw — BHYTPiWHI CTPYKTYPH XN0-
ponnacTis y BUrnAagi CNNOLWEHUX BaKyons
a0 miweukia.

Tpascxpunuin - eran cuHTesy Ginka,
nia vyac Akoro Ha monexyni IHK cunteay-
€TbCA Monexyna IPHK.

Tpawcnauin - etan cuHTesy 6inka, nin
4Yac Akoro nocniposHicTe Hyxkneotuals y
monexyni IPHK (axa cnyrye marpuuein)
nepexnagacTLCA B8 NOCNIAOBHICTL ami-
HOKMCNOTHUX 32NUWKIB CUHTE30BaHO!
monexynu Ginka,

Tponismu — cnpAMOBaHI POCTOBI pyxu
opradis pocnvH y signosias Ha A no-
APa3HnKa.

Typrop — HanpyxeHnA cTan KNITUHHOI
CTiHKM, 3yMOBNEHWA TUCKOM Ha HET UMTO-
nnasmu acepeauHn knitmkn. Y GinbwocTi
POCAWH TYPropHWA TMCK cTaHoBwuTL 5-10
atmocohep, a B knituH rpubie i pocnuH

cononuie - 50-100 atrmocdep. Y Taapun-
HUX KNITUH TBEpAA cTiMka BIACYTHA, a Kni-
TMHHa memBpaHa He3pnarHa NPOTUCTOATH
senuxlid pianuui TMcky 3 060x 1i CTOpIH;
TOMY Ui NOKA3HUK 333BM4AA HE NePeBU-
wye 1 atmocdepn.

darounToa - npouec &KTUBHOro
3axonneHHA Teepaux o6'exTiB Aefxnmu
KniTMHaMK TBapWH.,

Dislonoriyumii posuns - 0,9 %-i soa-
HWIA PO34YMH HATPIA xnopuay, Wo sianosi-
AR KOHUEHTPpaWi Wel cnonyxu B nnasmi
KPOBI NIOANHMN.

DOTOCUHTE3 — CUHTE3 POCNUHEMW,
AeAXUMU npokaploTamu Ta OAHOKNITUH-
HAMW TBApWMHAMW OPraHivYHUX Pe4vOBUH 3
HeopraHiuHux 33BASKKM NEPeTBOPEHHI0
cBiTnoBoi eHeprii 8 eHeprio XiMiuHKUX
3B'A3KIB CUHTE30BAHUX CNOMYX.

®ovorpodu ~ asToTPODHI OpraHiamm,
AKi ANA Npouecis CUHTE3Y OpraHivHMX Cno-
NYK 3 HEOPraHivHMX BUKOPUCTOBYIOTh
eneprho ceitna.

DynxuionansHa cucTema oprasls —
TUMyacose 06'eaHaHHA Al PI3HUX CUCTEM
opradis AnNA 3AJACHEHHA NEBHOT XUTTEBOI

PyHxuii.

XemocuHTe3 — npouecu YTBOPEHHRA
opraHiyH1UX pe4oBUH 3 HEOpraHiYHMX Xemo-
Tpodami 3a paxyHOk eHepril, Aka 3BiNb-
HAETLCA BHACNIAOK OKWUCHEOHHA NEBHWUX
HEOpradiyHMx cnonyx.

Xemotpodu - Buan asTOTPOPHUX Npo-
xapiotis, Akl ONA CuHTE3y opraHivyHmux
peyvoBUMH BUKOPWUCTOBYIOTL EHEePril, Lo
3BiNLHAETLCS BHACNIAOK XIMINHWMX pRAKLIA,

Xnoponnactu — nNnacTuauW, 3a3suyain
3a6apsnedl B 3eneHWid Konip 3aBafAKU
HARBHOCTI nirMeHTiB — xnopodinis; y Hux
sinGysaeTsca poTOCHHTES.

Xnopodlnu - rpyna nirmeHTie 3ene-
HOro xonsopy, Aki MicTaTsL Maruii; 3a ix
aonomorow ¢GoToCHHTE3YI04I opraHiaMu
BNOBMIOIOTL eHepriio ceivna | apiRkcHIOTL
npouecu GOTOCUHTEIY.

XpomaTuaa - CTPYKTYPHMA enemMeHT
XPOMOCOMW, RKHIA HOPMYETLCA B [HTEp-
$asi BHacninox NOABOEHHA,

Xpomatun - HUTKONOAIGHI yTBOpPH, WO
CTaHOBNATL KOMMNEKCH 3 anepHux Ginkie
Ta HyKNeIHOBUX KMCNOT (HyxneonpoTeiais);
3 HAX CKNanaTLCA XPOMOCOMM.

2CcTH — nnacTwau, 3abapane-
Hi B piaHi xONLOpWM (XOBTUA, 4ePBOHMA
TOWO) 3aBAAKK HARBHOCTI BiANOBIAHMX
nirmenTiB.

__ KopoTkwit cnoBHuk TepmiHie i nonsTe  SEOEEN
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Xpomocommn - BHYTpiwHbORABPHI
CTPYKTYPH, 30aTHI 40 CAMONOABOEHHA; A0
DXHbOro cxnagy exoaATs Monexynu AHK ra
saepuux Ginkie ricTouia.

Linronnasma - BHYTPILWHE COPaaosnLLS
KNITUHM, WO MICTUTBCA MDK NNA3MaTUYHOIO
memOBpaHoI0 Ta AAPOM; CTaHoBUTL coBoio
KONOIAHWA PO34uH OpraHiyHux | miHe-
panbHMX pe4oBUH Ta BMillye opraHeny |
BKNICHEHHA.

LUuTtockener - cucrema MikpoTpy-
Go4ox | MmikponuToK (MikpodinamenTis)
Glnkosoi npupoau, Aka Cnyrye onopolo
knituHm Ta Gepe y4acTeb y 11 pyci; eneMeHTH

uuTockeneta 3a6e3neyyioTs 3akpinnexHn
Opradia y NeBHOMY MONOXEBHHI Ta IXHE
nepeMiweHHs no knituxl.

flnepus - poamiweHl 8 AAPi wWinbHi’
CTPYKTYPM, AKi CKNanaloTeCn 3 komnnekcie
PHK 3 Ginkamu, BHYTPIWHLORAEPUEBOrO
XpoMaTuMHy Ta rpaHyn - nonepeaHuxis
cy6oanHULL PUGOCOM.

fiapo - cknanosa eyxkapioTUHHMX KAi-
TWH, yxpuTa asoma memBpaxamu. Perymoe
npouecu cuHtedy Oinkis, 3aGeaneuyye
abepiraHHA Ta nepepadYy CcnNaaxkosoi
Indopmauil gouipHiM knimuHam.
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