S OPrAHOIPA®IA POC/IMH

Jlekirisg Ne 1.

Tema: Beryn. HuTosoris

Inan:
1. Bcmyn
2. Pocaunna knimuna ma ii 0yooea
3. Knimunna cminka
4. Bxnrwuennsn

1. Berym.

Boranika — 11e ouH 3 po3aLTiB 61071011 AKMH BUBYa€ pociuHu. boranika
BUHMKJIA OJTHIET 3 TEPIINX O10JIOTTYHUX HAYK Ta CTPIMKO PO3BUBAETHLCS MPOTATOM
BCHOT'O CBOTO icHyBaHHS. [lounHaroun 3 o/iHi€T HAYKU SIKA OMKCYBaJla POCIUHH,
BOHA 3apa3 po3aUTIEThCS Ha 0arato pi3HOBHUAIB: MOP(OJIOTIIO POCIIHH, SIKa BUBYAE
30BHINIHIO OyJIOBY POCIMH; aHATOMIIO POCJIHH, 1[0 BUBYAE BHYTPILIHIO OyI0BY;
CUCTEMaTHUKY POCJIMH, SIKa BUBYA€E BIOPSIIKYBAHHS CUCTEMHU POCIMHHOTO CBITY Ta
POAVHHI BIAHOCHHHU MIXK POCIMHAMHU; (P1310JI0TIF0 POCIHH, 110 BUBYAE OCHOBU
(GyHKI[IOHYBaHHS Ta ICHYBaHHS POCTUHHUX OpPraHi3MiB Ta 6araTto OLIbII APIOHUX
HayK, K1 CIIeI1aTi3yI0ThCsI 3 BUBUCHHS TOTO UM 1HIIIOTO aCMEeKTY KHUTTEISTIbHOCTI
POCIIUH.

AHATOMisl POCJIMH BUBYA€E BHYTPIIIHIO OyJOBY POCIMHHHUX OPraHi3MiB.
O06’exTOM 11 TOCITIIKEHHS € TKAHHUHU, 3aKOHOMIPHOCTI X ITOXOKEHHS 1 PO3BUTKY.
3asie’kHO BiJ pI3HUX 3aBlIaHb B aHATOMIi ICHYIOTh PI3H1 HANPSAMHU TOCHIKECHb —
O COBU, P1310J0TTUHU I, EKCTTEPUMEHTAILHO-€KOJIOTYHUM, (P1IIOTeHETUYHUIA 1 T.
1H.

Ctpyktypa 1 (¢yHKUII CKJIaJalOTh B OpraHi3Mi HEPO3PUBHY €JIHICTb.
BuBueHHs BHYTpIIHBOT OYZIOBU POCIMH HE MOe BiOyBaTucs 6e3 ypaxyBaHHs
YMOB iX PO3BUTKY Ta icHyBaHHs1. CaMe TOMy B Cy4yacHiii 010J10T11 BUHUKAE TOTpeda
Yy BUBUYEHHI HAUTOHIIIMX JIeTaeil Oy IOBU KJIITUH 1 OpraHi3MiB POCIIUH, BUSBJICHHI
BHYTPIIIHIX B3a€EMOJIA MK OKpPEMUMH 4YacTHHAMHU >KMBOIO OpraHi3My Ta
0COOJIMBOCTSIMHU iX Oy/10BH, MTOB I3aHUMHU 3 (PaKTOpaMH 30BHIIIHBOTO CEPEOBUIIIA.

AHaTOMIs pOCTTMH TICHO TTOB’sI3aHa 3 IHIITUMH 010710T1YIHUMH U CITUTLTIHAMH:
MOp(}OJIOTi€0 Ta CHUCTEMATHKOIO POCIMH, TE€HETHKOIO, (DITOLIEHOJIOTIEO,
¢i31010r1€10 T2 010X1MIEI0 POCIIMH, €KOJIOTIEI0 Ta Teorpadiero pocianH. AHaTOMIs
POCJIHH, B CBOIO Yepry, 00’ €THYE:

o IIUTOJIOTIIO0 POCINH — HAyKy Mpo OyZOBY POCIMHHOI KIITHHU;
o TICTOJIOTIIO POCIIMH, $IKa BHUBYA€ KIITUHHY OYIOBY POCIMHHUX
TKaHUH.

Mopdotoria pocjHH — 1i¢ HayKa SIKa BUBYA€E 30BHIIIHIO OYJOBY POCIIHH.
Ocob6muBocTi OyJOBH Ta pO3TallyBaHHS OpraHiB POCIMH, iX creriamizaifii Ta
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BUI03MIHH, BIIMIHHOCTI. MOop(}oorisi pOCIHMH ONKCY€E 30BHILIHINA BUTIIS POCIUH,
iX 0COOIMBOCTI Ta BUJILISE 3aKOHOMIPHOCTI B iX OyJI0Bi.

2. PocaunHa kiiTuHA TAa ii OyaoBa.

KuaiTuna — 11e ocHoBHa 610J10T14Ha 1 QYHKITIOHATFHA CTPYKTYpHA OJIUHUIIS
KUBUX OpraHi3miB. BoHa ckjiajiHa 3a CTPYKTYPOIO Ta XIMIYHUM CKJ1aioM. KinituHu
pi3HI 3a dopmoro, Oym0BOKO 1 (GyHKIIEIO, iX OymoBa MOB’s3aHa 3 PO3MOILIOM
GyHKIINA MK PI3HUMH TKaHUHAMU CKJIAJHOTO 0araTOKJIITUHHOTO OPraHi3My.

[ToBHiCTIO cpopMOBaHA POCIMHHA KIIITHHA CKJIAIA€THCSA 3 MPOTOIJIACTA 1
MPOJYKTIB HOTO KUTTEAISIIBHOCTI. Jlo ckiaay mpoToriacta BXOASITh OPraHoiu,
abo opraHenw: UMUTOIUIA3Ma, CHAOIIa3MaTUYHA CiTKa (€HIoTUIa3MaTUuYHUN
PETUKYIIOM), SAPO, IUIACTHAM, MITOXOHIpIi, pubocomu, koMmruiekc [ oibmxki
(amapar T'ompmxi), chepo comu, JT130COMH, MIKPOTPYOOUKH, MIKpO(iIaMEeHTH,
MIKPOTEJbLIs TOIIO. [IpoayKTaMu KUTTEIATBHOCTI KJIITUHHU € KIITUHHA CTIHKA,
BaKyoJll 3 KJIITUHHUM COKOM, 3allaCHl BYTJI€BOJAM, OUIKH, >KUPHU, BITaAMiHH,
dbiToHUMIM, aHTHOIOTUKH, (ITOTOPMOHU, OpPTaHIYHI KHUCJIOTH, PI3HOMAHITHI
aMop(Hi Ta KpUCTATIYHI BKIIOUCHHS.

IuTomaa3sma — 11¢ KOJIoilHA cucTeMa. Y HIM BUIUISIOTHCS ILIa3Ma JieMa,
Me3oriazma (riajoruiasma) 1 ToHoriact. [lmazmanema — pgyxke sabuibHa
[UTOIJIa3MaTUYHA MeMOpaHa, CKiIadaeTbcs 3 OUIKIB 1 jdimigiB. MemOpaHa
PO3MEKOBYE OCHOBHY MacCy IIUTOIJIA3MH Ta KJIITUHHY CTIHKY. BoHa Bil3HaYa€eThCS
HAIMIBOIPOHUKHICTIO Ta BUOIPKOBOIO 3JATHICTIO MPOIYCKAHHS PEYOBHUH, IO
HaJIXOIATh 70 KIITHH. Bojga 1 pedyoBMHU B 10HHOMY CTaHI, a TaKOX y APiOHO
MOJIEKYJIIPHOMY BUIJIAI JIETKO IMPOHUKAIOTH KPi3b 11 010JI0TTYHI MEMOpaHu, a
BHICOKOMOJIEKYJISIPHI YaCTKU 3aTPUMYIOTHCS Ha i1 MOBEpPXHi a00 MPOHUKAIOTH Y
[UTOIJIA3MY KIIITUHU NUISIXOM €HJOLMUTO3Y, YU MIHOIUTO3Y.

OCHOBHY YaCTHHY LIUTOIJIA3MHU CTAHOBUTH Me301JIa3Ma, a0o riajoniazma
Yyl MaTPHUKC. Y Hil pO3MIILYIOThCA 1 B3aEMO/JIIIOTh OpraHenu KiIiTHHU. BoHa €
KOJIOiTHOIO CUCTEMOIO, 1110 3a0€3MeUy€ KUTTEASIIBHICTh OpTraHel, picT, JUXaHHS,
MeTabo0J113M, CITaJAKOBICTh Ta 1HII BJIACTUBOCTI KJIITUHU. Me3oria3ma MmpoHu3aHa
CHUCTEMOIO CTPYKTYPHUX €JIEMEHTIB Yy BUIJISI/I KaHAIbBIIIB, TPyOOUOK, IIUCTEPH,
oOMeKEeHUX MeMOpaHaMH, SIKI Pa30M YTBOPIOIOTh TPUMIPHY €HIOIIa3MaTHUYHY
CITKY.

VY nuroria3mi MiCTAThCS pi13H1 OPTaHivHI CIIOTYKH, MIHEPAJIbHI PEYOBUHH 1
10 80% Boau. 3 OpraHiuHHUX CIOJYK BaXJIMBY POJIb BiAIrpatoTh KOHCTUTYIIIIHI
OUIKY, HYKJIETHOB1 KUCJIOTH, JIIMIIU 1 BYTJICBOIM.
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EnpomiazmaTu4Ha ciTka BUKOHYeE (PYHKIIIF0 B3a€MO3B’ 13Ky IIUTOTLIA3MH 3
AIPOM, IHITUMHU KJIITUHAMHU, O€pe y4acTh y TPAHCIOPTYBaHHI Ta CUHTE31 PI3HUX
PEYOBUH.

Tononnact — Tonka OiojoriyuHa wmemOpana (8-10 ©HM), sKa €
PO3MEXKYBAIILHUM LIAPOM MIX LUTOILIA3MOIO Ta BaKyoser. Yepe3 HbOTo JIETKO
MPOHUKAIOTh /10 BaKyOJI1 IPOIYKTH MeTab013My (OanacTHi AJ1si HUTOIIa3MH ), ajie
HE MPOXOJATh Y 3BOPOTHOMY HarpsiMi, TOOTO 3 BaKyoJIi 0 IUTOILIA3MH.

I[InasmajseMa 1 TOHOIVIACT BHUKOHYIOTh PETYJIOIOYY POJb  MIX
[UTOIJIA3MOIO Ta IHIIUMHU KIITUHAMH 1 BaKyOJISIMH, 1110 MEXYIOTb 13 HEIO.

Aapo € 000B’SA3KOBOIO0 YACTUHOIO MPOTOILIACTY. SIK 1 Miia3Ma, BOHO Mae
KOJIOi/TH1 BJIACTUBOCTI 1 OUTBIN B’ 513Ky KOHCUCTEHITII0. /[0 Horo ckiaay BXOIATh
HYKJICOTIPOTEiIU, JIMONPOTEIAN, HYKICTHOBI KUCIOTH, (PEPMEHTH 1 MiHEpabH1
pedyoBuHU. Ha Bigminy Bix nurtormiasmu, siapo mictuth JJHK, sika cknanaetses 3
IBOX AaHTUINApANENbHUX, CHIPAJbHO 3aKpy4eHUX JaHIoriB. OCTaHHI XK
ckianaroTees 3 HykineotuaiB. JJHK 3matHa mo camoBiATBOpEHHS 3a HasBHOCTI
dhepmenTy nosimepasu. Lle BigOyBaeThes i yac moaury siapa abo mepes HuUM. Y
mosnekynax JIHK komyerbcst renernuna indopmairisi, siKka YCHaIKOBYEThCS
kimitudoro. Ha JIHK cunresyerncst 1 PHK, sika moTpamisie 1o pubocom, ne 3 ii
Y4acTIO CUHTE3Y€ThCA OLIOK.

B sapi BupiBHsioTh Takl MOpPGOJOTIYHI eJIeMEHTH: JABOMEMOpaHHY
000JIOHKY, Kapiomia3my, XpoMocomu, sigepiie. OOOTOHKA CKIATAEThC 3 JBOX
MeMOpaH, MIXK SKUMHU 3HaXOAUTHCS IEPUHYKIeapHUI MpocTip. Y HIN € mopH, sKi
3aiimMaroTh 110 10% 3aranbHOi moBepxHi sapa. Kapiomiasma ckiamaeTrbes 3
PO3UMHHUX CKJIAJHUX OUIKIB — HYKJIEOMPOTEiAiB 1 (epMEeHTIB OLIKOBOrO Ta
HYKJIETHOBOTO OOMIHY. XpOMOCOMHU pi3HI 3a (hopMoro. BoHr mMatoTh piBHOBEIHKI
a00 piBHI 32 BETMYMHOIO 1 POPMOIO TIJIeUl, IEPBUHHY IEPETKKY 3 IEHTPOM €pOI0,
BTOPUHHY TMEPETSHKKY W CYmyTHHUK. XPOMOCOMa pO3LICIUIIOEThCS Ha JIBi
XpOMaTHUHU, KOXHA 3 SKUX CKJIAJA€ThCS 3 ABOX XPOMOCOM (OCHOBOIO B HUX €
monekyu JIHK), po3mimmenux cripanbHo. Ilepen aijeHHSM spa BiIOyBAETHCS
NOABOEHHS XpoMOHeM. Ha HUX MICTATBCS 3ryCTKH XPOMATHHY, K1 OAepKajlu
Ha3By XpPOMOM ep. 3aBJsSKH OCTaHHIM BiOyBa€ThCsi OOMIH CIAIKOBUX O3HAK
0aTbkiBChKUX 0cOOMH. KoxHa mapa XpoMOHEM yTBOPIOE XpoMaTtuHy. Takum
YHHOM, XpOMOCOMa CKJIAJA€ThCS 3 IBOX XPOMATHUA, YOTUPHOX XPOMOHEM.

Slnepue cKIamaeThcs 31 MIUIBHINIOI KPUCTAIIYHOI PEYOBHUHHU, HIXK
kapiomiazma. Bono mictuts PHK 1 6iku (sk mpocTi, Tak i CKIagHi).

Y moBepXHEBUX IIapax sAepIls 30CePEHKEHI1 JIIMOIAN BUCOKOT KOHIICHTpAIlii.
Bonoe mictieM cunaTe3y B sapi 6inkiB Ta PHK. SInpo pa3zom 3 muTtomniasmoro oepe
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y4acTh y nepeiadi CraJIKoBOCT1, yTBOPEHHI (PEPMEHTIB, y TPOLIECaX PETYIIOBAHHS
PO3BUTKY KIJIITUHH.

IlnacTuau € XapakKTepHUMHU OpraHOIIaMH POCIMHHOT KIIITUHU. BUpi3HSIOTH
TP TUIH MIACTUI: XJIOPOIJIACTH, XPOMOIIACTH 1 JIEHKOILIACTH.

[InacTuau yTBOPIOIOTHCS 3 TMpo TiacTul. HailtmomumpeHimni B pocianHax
XJIOPOIIJIACTH, SKi CKIIAMAIOThCSA 3 TaKUX CTPYKTYp: ABOMEMOpaHOi 000JIOHKH,
PO3/UICHOT MEPUTIACTUIHOI0 TTOPOKHUHOIO, CTPOMHU, TpaH, Jiamen 1 pubOCoM.
OCHOBHOIO CTPYKTYPHOIO CyOOIMHHUIICIO XJIOPOILJIACTIB € JIMOMPOTEIAH1 JTJaMeTn
(zBOIIAPOBI MJIACTUHKHU a00 TPyOOUKH) — HOCIT ()OTOCMHTETUYHUX MITMEHTIB —
xjiopodimiB. Jlamenu MicusIMM YTBOPIOIOTH CIUTIOIIEHI MyXUPIEB1 IHUCKU —
THJIAKOI/IH, SIK1 TPYIYIOThCS y TpaHU. THIIaK0iIi TpaH B3a€EMOIIOB sSI3aH1 B €JIUHY
CHCTEMY 3a JJOTIOMOTOI0 MKTpaHaIbHUX THJIAKOIAIB. Y XJIOPOILJIaCTaX MICTATHCS
pubocoMH, 3a y4yacTIO SKHMX BiIOyBaeThcsi OiocuHTE3 OinkiB. B 00o0moHII
XJIOPOIJIACTIB € TOpPH, 3aBASKHU SIKUM 31MCHIOETbCS OOMIH PEYOBUH CTPOMH 3
[IUTOIJIA3MOIO Ta IHIIIMMH OPTaHOiIaMH.

XJ10pomIacTH SBJISIIOTH COO0K0 O1IKOBO-HYKJICIHOBO-TIIOIH] TUIBIISA, 1110
MICTSTh TirMeHTH xyopodin (a | b), kapoTuH i KcaHTO]1)T, OCTaHHI CIYTYIOTh
3aXUCTOM XJIOpOd 1Ty BiJI pyHHYBaHHA MOTO yIbTpadioeTOBUMHU TPOMEHSIMHU. 32
iX y4acTi IpOXOJIUTh Mpoiec (POTOCUHTEIY, 10 € HaXapaKTEPHILIOK 03HAKOIO
pociauH. Y XJopoIutacTax BigOyBaeThcs (GpoTocuHTETHYHE (PocdopuimroBaHHS,
CUHTE3 aMIHOKHUCIIOT Ta XKUPHUX KUCIIOT.

XPpoMoIuIacTH — 1€ PI3HOKOJTIPHI YEPBOHO-XKOBTI TJIACTUIU, BIACTUBI IS
KBITOK, TJTOIB Ta HACIHHS, IX MOYKHA KBaTI(h1KyBaTH SIK JIETPa Ty 0dl XJIOPOTLIACTH,
110 BTpayaroTh BHYTPILUIHIO TPAHWIBHY CTPYKTYPY, ajie 30epiraioTh BJaCTUBOCTI
CUHTE3YBaTH KapOTHUHOIIH.

Jleiikomtactu — 6e30apBHi, 06€3 MIrMEHTHI IUIACTHAM, SKI MICTSITHCS B
Oynb0ax, mI0/1ax 1 KopeHeBuIlax. BoHU € MiclileM CUHTE3y 3allaCHOTO KPOXMAJTIO.

MiToxonapii — 1e OUIKOBO-TIMIJHI CYOKJITHHHI BiAOCOOJICH1 TIJBIIS
KyJIACcTOi (hOpMHU, BKPUTI ABOMA MEMOpaHAMH — 30BHIIIHBOIO Ta BHYTPIIIHBOIO,
ToBIIMHOIO 75-100 A. BuyTpimHs memOpaHa yTBOPIOE HEMOBHI BHYTPIIIHI
MONEpEeYH] BUIMHAHHS — TPe0eH1, KPUCTH 3aBJSKU SIKUM 301IBIITYETHCS aKTUBHA
noBepxHs. Ha kpucrtax po3milnyroTbes mosi (pepMEHTHI CUCTeMHU, pubocoMHU
Toro. MixkMeMOpaHH1 MTOPOKHUHU 3aNIOBHIOE MAaTPUKC. OCHOBHOIO (DYHKITIEIO
MITOXOH/IPIH € JUXaHHS, BHACIIIOK SKOTO B1IOYBAETHCSI KUCHEBE PO3IICIICHHS
(OKMCHEHHS) OpPTaHIYHUX PEYOBHH, Yy PE3YyJbTaTl YOTO BUBUIBHIETHCS BEIIHMKA
KUIBKICTh eHeprii (MOopiBHSIHO 3 0e3 KuCHeBUM). YacThHa BUBLIBHEHOI €HEpTii
BUIIPOMIHIOETBCS Y BUINISAAI TeMja, pelTa BUTPAYAEThCS HA CHUHTE3
aneHo3uHTpudochopHoix kuciotu (ATD) — yHiBepcanbHOTO JHKEpena eHeprii
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AKHUBOI KIITUHU. TOMy MITOXOH/pil HA3MBAIOTh LICHTPaAMU JIMXaHHS KJIITUH, a00
CHEePreTUYHUMHU IIEHTPaMH.

EngomiazmatuyHa ciTka — cucTeMa KaHaJbIlIB, HUCTEPH, TPYOOUOK 1
MyXUPIIIB, IKa BUKOHYE (DYHKIIIFO0 B3a€MO3B 3Ky IIUTOIIA3MU 3 SAPOM, 1HIIUMU
KJIITUHAMH, OEpe ydyacTh y TPAHCIIOPTYBAaHHI Ta CUHTE31 PEYOBHUH.

Pubocomu — 11e CyOMIKpPOCKOIIUHI KyJSICTI ab0 TpuOOMOAIOH1 TUIBIIA,
po3Mmipom 150-200 A, po3milieHi Ha eHAOIJIa3MaTHYHIA CITIll, a TaKOX y SApi,
MITOXOHJPISIX, XJIOpOIUIacTaX, J€ CTBOPIOIOTHCS JIOKaJdbHI OlO0CHHTE3YIOYi
cucteMu. PubocomMu Takox mepeOyBalOTh y BUIBHOMY CTaHl, YTBOPIOIOUYU
JaHIOKKUA (Toal pubocomu). CkiamaeTbess pubocoma 3 JIBOX PIBHOBEIMKHX
CyOOJIMHUIL — IUMEPIB, KOXKHA 3 SKUX Ma€ CTAIUU XIMIYHUU ckjan. OCHOBY
cyOoaUHUIb CTaHOBIATH prbocomanbHi PHK 1 cTpykTypHi Oi1ku. Mixk qumepamu
npossirae iHQopMmaniitna PHK, mo Hece koa cuHTEe3y MEBHOro BUIY OLIKIB.
[Ipouec OiocuHTE3y OUIKIB BIAOYBAETHCS B TPU €TAINM: aKTUBALlISl aMIHOKHCIIOT;
CHUHTE3 MOJIINENTHIHUX JIAHITIOTIB Ha OLIBIIOMY JMMEPi; 3BUIBHEHHS AUMeEpa BiJl
CHHTE30BaHOI MMopIiii O1Ika. Y TBOPEHUM OLJIOK YaCTKOBO BUKOPUCTOBYETHCS IS
MoOYIOBH PI3HUX CTPYKTYP OpPTaHell 1 YaCTKOBO BKJIFOUAETHCA B OOMIH PEYOBUH
KJIITHHU.

Kommuexke Toabmki y MOpQosioriyHOMY BIJHOIIEHH] CKJIAJa€Thes 13
CEKPETOPHHUX MIKPOIMYXHUPIIB 1 4-8 CIUTIOIMICHUX IIOCKUX ITUCTEPH, PO3MIIICHUX
OJIHA HaJl OJIHOI0, CTBOPIOIOYM OaraTospyCHY cHCTeMy i3 TpyOodok. Komriiekc
[onbxi BiFIrpae iCTOTHY poJib y Mpolecax Cekperii ouii, ciu3y, B CHUHTE31
TJIIOKOTIPOTEIIB Ta MoJIicaxapuiiB, OpMyBaHHI IEPBUHHOT KJIITUHHOT 000JIOHKH,
€HJOIJIA3MATUYHOI CITKM Ta B HArPOMAJDKEHH1 CEKPETOPHUX PEYOBUH.

CexperopHi mnyxupmi MIrpyiots g0 nepudepii 1 37IUBaAIOThCA 3
U TOILIA3MAaTUYHOO MeMOpaHoIo, 3a0e3meuyoun ii HeOOX1JHUM MaTepiajioM Ta
BOYZIOBYIOUM MEMOpPaHU MIKPOITyXHUPIIIB y TJIa3Ma JIeMy KIITHH ab0 0 BaKyOJIeH.

Cdepocomu — 11e apiOH1 OUIKOBO-TIMIAHI TS AiameTpoM 0,8-1,5 MKM.
BoHnu MaroTh onmHapHy MeMOpaHy W 3€pHHUCTY CTPOMY, OUIBIIY €JIEKTPOHHY
U[IJIBHICTH 1 CTYIIHB CBITJI03aJIOMIICHHS, HIXK Y BOJIH.

Cdepocomu Ha ¥ ckiaamaroThCs 3 OUTKIB Ta mimimiB. [[o iXHBOTO CKiamy
BXOJTh (DEPMEHTH JIMITHOTO CUHTE3Y (Jirasza) Ta XUpH, TOMy chepo coMu
Ha3UBAIOTh )KUPO YTBOPIOBAYAMH.

Jlizocomu — e myxupiii Kyssictoi popmu giamerpom 0,2-0,8 Mkm. Bonu
MaroTh OJJHO MEMOpaHHY OOOJIOHKY 1 3€pHUCTY CTPOMY. 3a XIMIYHHUM CKJIaJ0M
noAiOH1 10 cepo com: y iX cTpomi ¥4 OUIKIB 1 JIMIAIB, TIAPOTITHYHI (hepMEHTH
TOI0. XapakTepHUMU pepMeHTamMu € Kucia gocdarasa, 1e30KCHPUOOHYKIIeasa,
puOOHyKiea3a, KaTe IICHMH. 3a JIONOMOIOI  JIPUYHUX  (EepMEHTIB
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MIePETPABITIOIOTHCS CTOPOHHI T1IBIIS, IO TOTPATUISIOTH B KIITHHY. 32 pyHHYBaHHS
MeMOpaHu (PepMEHTH PO3UUHSIOTH OUTKU, HYKJIETHOBI KUCIOTH, (GochopoBMiCHI
CIIOJIYKH, 1110 TPU3BOJUTH 10 HEKPO3Y KIITUHH, TOMY iX Ha3UBAIOTh 3HAPSISIMU
caMory0cTBa KIITHHU. JI1I30COMM 311 CHIOIOTh JIOKAJILHUH aBTOJ13, IKUH 10 TCSIKO1
MIpHU 3yMOBJIIOE€ BUYKUBAHHS KJIITUHU B MEPI0J HECTAUl MOKUBHUX PEUOBHH.

MikpoTpy004KkH — 1€ TOHKI IIUTOIUIA3MATHYHI CTPYKTYPH HITIHAPUYHOT
dbopmu, miametpom 25 HM, noBXkuHOIO 0,5-3,5 MKM, IO CKJIQJarOThCA 13
chepuuHux CyOOAMHUIIL OlKa, SKUWA Ha3UBaeThCAd TyOodiHOM. KoxHa
cyOonuHUIA yTBOpeHa 13 MOB3J0BXKHIMU HUTKAMHU, SIK1 OTOYYIOTh LIEHTPAJIbHY
NOPOXHUHY. MIKpOTpyOOUKM B KJITHHI YTBOPIOIOTH JWHAMIUYHY CHCTEMY:
T€HETUYHO JaBHI1 3HUKAIOTh, 3aMICTh HUX 3’ SIBIISTFOTHCS HOBI, BIJHOBIIIOIOYH IXHIO
cucteMy 1 (YHKIIOHANBHY aKTUBHICTh. CHHTE3 pPEUOBHH KJIITHUHH TaKOX
MOB'SI3aHUM 3 IEBHUMHU IIEHTpPaMH OpraHizailii UX CTPYKTYP.

VY poCIuHHIN KIITHHI MIKPOTPYOOUKM BUKOHYIOTh BaXIHMB1 (QYyHKIIL. Y
MOJIOJIUX KJIITHH, IO POCTYTh, BOHU PO3MILIYIOTHCS B MPUCTIHHIN LIUTOIIA3MI 1
3a0€3Ie4yIOTh PICT, BEIUUUHY 1 (OpPMY KIITHH Ta X 000JIOHKHU, 3 iXHBOI y4acTi
BiI0yBaeThcsa (OpMyBaHHS M TPYyIyBaHHS IETIOI03HUX MIKpO]iOpUiI, a TaKoxK
BKJIIOYEHHSI B HAPOCTalO4y KIITUHHY 000J0HKY. CHpsMyBaHHS PO3TSTY KIITHH
3YMOBJIIOETHCS OP1EHTALIIEFO LIEJTFOIO3HUX MIKPO(IOpHIT y KIITHHHIN 000s0HLI. 3
iXHBOIO JIOTIOMOTOI0 MIKPOITYXHUPIl KOMIUIEKCY ['OJb/KI MepeMIlyrThCS 10
KJIIITUHHOT 00010HKHK. OKPiM TOTO, BOHH 3a0€311e4yI0Th TPOCTOPOBE PO3MIIIICHHS 1
repecyBaHHs oOpraHena 10 Miclb (i310J0TIYHOT aKTUBHOCTI, PO3XOKCHHS
XpOMOCOM JI0 MPOTHJICKHHUX MONIOCIB MiJ 4yac AuleHHs saapa. i cTtpykrypu
(GbopMyIOTh TEPBUHHI KJIITUHHI INIACTUHKUA MK JIOUIPHIMU KJIITUHAMU B MPOLEC]
[UTOKIHE3Y, a TAKOXK € KOMITOHEHTAMH JUKTYTUKIB, BIHOK, IIEHTpPioJiel, axpoMaTu
HOBHMX HUTOK.

MikpodginameHnTn — opranenu KJIITHHY JlaMeTPoM 5-7 HM, 5IKi 3a 0170BOIO
MOJIOHI 10 MIKpPOTPpyOOUOK, ajne 3HayHO joBuil 1 ToHmi. Ili cTpykTypu
CKJIaJIal0ThCS 3 OKPEMUX OUIKOBUX CyOOIMHULIB, SIK1 TPYITYIOThCSl B CIIapajiizoBaH1
CTPIYKOMOAIOHI YTBOpPEHHS. MikpodilaMeHTH — 1€ 00O0B’SI3KOBI KOMIIOHEHTH
[ATOIJIA3MHU, IO YTBOPIOIOTh CUCTEMY IUTOIJIA3MAaTUYHUX BOJIOKOH. 3aBISKU
CKOPOYCHHIO MiKpO(LUTAMEHTIB Ta 3MIIICHHIO YU TIEPEMIIIEHHIO iX B MPOTUIICKHI
O0KH, B KJITITHHI TIOYMHAETHCS PyX LIUTOIIA3MU. 3 iX y4acCTIO B KIIITHHI BUHUKAIOTh
pi3HI BUIOM pyXy LUTOIUIa3MU Ta opraHen. Hampsm ix pyXy cHpsMOBYEThCS
CUCTEeMOIO MiKpodigamMeHTiB. Pa3zoM 3 MikpoTpyOOukamMu OCTaHHS YTBOPIOIOTH
7a0UIbHY CITYACTY CUCTEMY, SIKY Ha3MBAIOTh [IUTOCKEIETOM KIIITHHH.

MikpoTinbus — 11e opraHesiu KJIITHH POCJIHH 1 TBapuH. YacTo TparisoThes
Ha BHYTPIIIHIX MEMOpaHaxX — KpUCTaX MITOXOHJIPii, eHI0MIa3MaTUYHIN CITII Ta
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IHIIUX CTPYKTYypax. BUpi3HAIOTH NEPOKCUCOMHU 1 TTIIOKCUCOMU. Lle KyJsacTi TUIbIs
po3mipom 0,15-1,5 MxM. BoHu ckiagaroTbes 13 ApiOHO3EPHUCTOI CTPOMH, a00
MaTpukca, audepeHimiiioBaHoi Ha aMOppHY IEHTpPaIbHY YaCTUHY YU
YHOPSIKOBaHy CyOCTPYKTYpHY Ta KpailoBy oTouyrouy MemMOpany. [Hkomu B HUX
TPAIUIAIOTHCS KPUCTANIIUHI OUTKOBI BKJIFOUCHHS. 3a MOXOHKEHHSIM — I1€ TTOX1AH1
IUCTEPH €H0IIa3MaTUYHOT CITKH, B1JT IKOT B1TOCOOJTFOIOTHCS 200 3K 3aJTUIIAIOThCS
3’€JTHAHUMHU. Y CTPOMI MICTATHCS KaTaiasa i psij] IHIUX (PEePMEHTIB 3 YYacTIO SKHX
B1I0yBa€TbCA OKUCIEHHS BYIJIEBOAIB. MIKpoTuUiblg OepyTh ydacTb Y
NPOIYyKyBaHHI €HEprii Ta €HepreTMYHOMY OOMiHi, MIATPUMaHHI aHAepOOHOTO
MeTab0113My, HOBOYTBOPEHH1 [IFOKO3U TOMLIO.

3. KiiTunHa cTinka.

PocnuHH1 KITITHHYA MalOTh BIIHOCHO TBEP.Ly OOOJIOHKY,, IKa HAAA€ M ITEBHOT
dbopmu 1 wminHocTi. KiiTMHHA CTiHKA BUHUKAE B TPOIECI >KUTTEHISUTBHOCTI
npoToryiacTy. BoHa CKIIama€eThCsl 3 IENIOJIO3U, TeMIIISNIONI03U Ta TTEeKTUHOBHX
peuoBuH. llemronoza dopmye wminenu, ki mMicTarh 40-60 3aTUIIKIB TITIOKO3H.
Minenu o0’enHyoThes y MikpodiOpian, a ocraHHl — y MakpodiOpinu, sKi
YTBOPIOIOTh HEIIUIbHE IUJIeTUBO Yy ¢opmi TpuMipHoi citku. I[lpoctip mixk
¢10punamMu 3alIOBHEHUN NEKTUHOBUMHU PEYOBHUHAMH.

Bupi3HsaioTe TEpBUHHY, BTOPUHHY 1 TPETUHHY KIITHHHI CTIHKH.
[ToToBHIEHHS 000IOHKK MO>KE OYTH 30BHIITHIM Ta BHYTPIHIM. MK KIIITHHHUMUA
CTIHKaMHM CYC1JIHIX KJIITUH 3HaXOUThCS CEPEIMHHA IIJIACTUHKA, L0 CKIaIa€ThC 13
NEeKTUHOBUX pEYOBUH. Y KIITMHHUX CTIHKaX € TOopH, a B TMopax -—
UTOIJIA3MAaTH4HI TSK1, 400 M1a3MOIECMU, 3aBISIKU SIKUM YMICT CYyCIAHIX KJITHH
B3a€MO3B’s13aHUM. 3 BIKOM POCIIMHHU KJIITHHHA 000J0HKA 3a3HA€ XIMIYHUX 3MIH:
3IepeB’SIHIHHSA, CKOPKOBIHHS, KyTHHI3aIlli, OCIM3HEHHS, MiHepai3airii.
HanxomkeHHsT MOXKUBHUX PEYOBUH y KIITHHY IPYHTYETHCSA 3€OUIBIIOTO Ha
SABUIIaX 0OMIHHO1 a7IcOpOIlii (B 30H1 KOPEHEBUX BOJIOCKIB) Ta BUJIbHOI An(y3ii (B
30H1 OIYHHUX KOpEHiB). BOupaHHs x BOJIU B1OYBA€THCA 3aBASIKU OCMOTUYHOMY
THUCKY, IKUW CTBOPIOETHCS BHACIIIIOK PI3HUII KOHIICHTPAIIN Y CYCIAHIX KIITUHAX.
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4. BKJIIOYEeHHS.

VY mporieci JKUTTETISUTBHOCT KJIITHH MTPOTOIIACT BUPOOIISIE Pi3HI pEUYOBUHH,
YacTHHA SKUX BUTPAYAETbCAd Ha MOOYJOBY CTPYKTYp OpraHoiiiB, a IHIIA —
BIAKIATAETHCA PO 3amac abo € BiAxoAamH. 3amacHi IMOXKMBHI PEUOBHHU
HarpoMaJKylOThCs Yy BUINIAAI CHOPMOBAHUX 1 HECHOPMOBAHUX BKIIOUYECHb.
3anmacHUMU TOXXMBHUMH PEYOBHHAMU KIITUH € BYIJIEBOAU, OUIKU 1 >KUPH.
ByrneBonu BigkIagaroThCS y BUIJISAI MOHOLYKPIB — DIIIOKO3U 1 (DpyKTO3H,
arcaxapuau — caxaposu (OypsSKOBUM 9M TPOCTHHOBHUM ITYKOp) 1 TTOTICaxapuian —
KpOXMajlb, 1HYJIH TOWO. BUpI3HSIIOTH NEepBUHHUM, a00 aCUMUIALIMHUNI,
TPaH3UTOPHUI 1 BTOPUHHUM, a00 3amacHUM Kpoxmalib. OcTaHHIN GOPMYy€ETHCS y
BUTJISIII KPOXMAIBHUX 3€peH (IIPOCTi, CKIIAH1, HAMIBCKIAICH]).

3anacHi OUIKY BIAKIAAAIOTHCS B TUI0JAaX 1 HACIHHI y BUIIISIIL aleHPOHOBUX
3epeH. BoHu OyBawTh mpocTi ¥ CKJIAgHI: MPOCTI — YTBOPEHI JIMINE OJHUM
MPOTETHOM, a CKJIaJH1 — IPOTETHOM, TJIO0O0IIOM 1 KPUCTATIOIAOM.

Y mporeci KATTETISIIBHOCTI MPOTOMJIACTY BUHUKAIOTH BaKyoOJl, IO
3aIOBHIOIOTHCS KIIITHHHUM COKOM, IKUI BKJTFOYA€ PI3HOMaHITHI pEYOBUHU (MOHO-
1 TUcaxapuiu, aJKaJloiu, TIIFOKO3HUIH, TyOUIbHI PEYOBUHU, TITMEHTH, OpPTaHIvH1
KHCJIOTH, MIHEpasIbHI coiil). Pa3oMm 3 TUM cHUHTE3yI0ThCs (P1310JI0TTYHO aKTHUBHI
pEeYOBUHH — (PepMEeHTH, BiTaMiHU, ()ITOTOPMOHU, (PITOHIIUIU, AaHTUOIOTUKH.



