JonarkoBa indgopmaiisi 10 po3ainy 3, remu: 3.4. Bonopocri; 3.5.
Pociunu. BereraTuBHi opranu ta ;kuTreBi pyHkuii pociaun; 3.6. 'eHepaTuBHi
OpPraHy MOKPUTOHACIHHUX POCIUH; 3.7. PI3HOMAHITHICTH POCJINH.

Po3muoxenns pociaun; 3.8. I'pudu; 3.9. JInmaiiHukn

Oco0smBOCTI O0y10BH Ta NMPOUECIB KUTTEAIAJILHOCTI OAHOKJIITUHHHUX Ta
OaraTokyaiTHHHUX Boaopocreil. IIpencraBauku Bogopocreit

[apctBo PocivHM yMOBHO TOAUISAIOTH HA BHINI Ta HWXKYl pocauHH. Jlo
HIDKUUX POCIMH HaJeKaTh BOJOPOCTI, TUIO SIKUX HE PO3UICHOBAHE HAa OpPraHH 1
HA3MBAETHCSA TaJOMOM, a00 CIIaHHIO, a OpraHu CTAaTeBOr0 1 HECTaTeBOIro
PO3MHOKEHHS 3a3BUYail € OMHOKIITHHHUMU. BUIITUMM pOCIIMHAMU BBaXKA€ThCS BCS
pelITa pociuH, y SKUX € audepeHIiiioBani TKaHWUHU W OpraHu, Ta 0araTOKJIiTHHHI
OpraHM CTATEBOr'0 Ta HECTATEBOI'O PO3MHOKEHHS.

Tanom, abo cnanb, € OOTaHIYHIM TEPMIHOM, WIO0 3aCTOCOBYETHCA IS
MO3HAYEHHSI OJHOKJIITUHHOTO, 0araToKJIITUHHOTO abo He AudepeHIiioBaHOTO Ha
KJITUHU (0araTosiIepHOro) Tijia BOAOPOCTEN, Tpr0iB, IMIIAWHUKIB, TESIKUX MOXIB.
Xoua 3a GopMOIO TaJIOM BOAOPOCTI MOXE HarajayBaTH TUIO CYyJWHHUX POCIHUH 1
JUCTOCTEOJOBUX MOXIB, MOTO KJIITHHH OJIHOMAHITHI 1 HE YTBOPIOIOTh CKJIAIHUX
TKaHUH. TaioMu BOAOPOCTEW anbroyiord MOAUISIOTh HA PI3HI THUIH, OJHAK YITKY
PI3HUITIO MK PI3HUMHU THUIIAMH TaJOMIB TIPOBECTH BaXKKO, 0O ICHYIOThH MEpeXiaHi
bopmu.

Ha#iGinpm ckiagHO BIAIITOBAaHI TaJOMH XapoOBHUX 1 OypUX BOJOPOCTEH, y
SKUX HaMideHa audepeHIiaris KIITHH 1 TKaHUH.

VYcepenuni abo Ha TMOBEpPXHI XJIOPOIUIACTIB 0OaratboxX BOJAOPOCTEH
po3TamioBaHa KJITMHHa opraHena— nmipeHoin. [Ilipenoio cxnanaeTbcs 3
LHEHTPAIBHOIO TiJIa OIJIKOBOI MPUPOJIU — MATPUKCY, a00 CTPOMH, Ta KPOXMAaJIbHOI
oOkianvHKK (1HOJII BOHA BIACYTHA). Y MiICLI pO3TallyBaHHS MIPEHOIAY
YmeEoprwemuvca Kpoxmaab. BiICyTHICTh YW HAsSBHICTh MIPEHOINY € BaKIMUBOIO

CHCTCMATHUYHOIO O3HAKOXO.



Binnin YepBoni Boxopocti, a6o barpsauku

O6’eanye O6mm3pko 4000 BHUIIB MOPCHKHX Ta TPICHOBOJIHUX, 20/106HUM
yuHom OazamoknimuHHux BoaopocTeil. 3abapBIEHHS IXHBOTO TaJlOMy Bif
MaJMHOBO-YEPBOHOTO JO OJAKUTHO-CTAJIEBOTO 1 HaBITh YOPHOTO 3yMOBIICHE
xjopodiyioM Ta JOJAATKOBUMH IirMeHTaMu (ikoOiTiHaMU. 3amacHa peuyOBHHA
YEPBOHUX BOJIOPOCTEH — Oazpankoeuii Kpoxmaab. PO3MHOXKYIOTHCS OarpsiHKU
0e3cTaTeBUM, BETETATUBHUM 1 CTATEBUM CIIOCOOAMH, TIPOTE B iIXHHOMY JKUTTEBOMY
UK BIJCYTHI JDKTYTHKOBI CTajli, IO JOKOPIHHO BIAPI3HSAE I1X BiJ 1HIIMX
BOJIOPOCTEH.

Mopcheki uepBOHI BOJIOpOCTi — Lie opdipa, pinodopa, poaiMeHis, KopaiiHa,
nepaMiii, andenpilis TOmO. 3 MPICHOBOJHMX Yy HaIIld KpaiHi 3yCTpIYaeThes,

HaIPUKJIIa], 0aTpaxocrepm.

3a nporpamoro 3HO 000B’s13k0BO Tpeba 3HATH TaKi YE€pBOHI BOAOPOCTI:

nopgipa, gpinoghopa, kopanina.

Binnin Bypi Bomopocri

Leit Binain o0’eqnye 0au3zbko 1500 BUIIB 6UKAIOUHO OazamoKIimuHHUX
MOpPCBHKUX OpraHi3MmiB. 3a0apBieHHS CilaHel OypuX BOJOpPOCTEHl Bapiloe Bij
3€JICHYBaTO-OJMBKOBOTO 10 TeMHO-Oyporo. IlirmenTariiss 3ymoBiieHa Xjaopodiaom
Ta KapoTuHoimamu. Po3mipu ix Tuta MOXyTh gocsirath 60 1 Ouibliie MeTpiB
(makpommcric). Jlo cydocTpary Oypi BOJOPOCTI MPUKPIIUISIOTHCS 3a JTOMIOMOTOIO
CreIiaIbHUX BUPOCTIB — PU30IMAIB, ajie 3Tr0J0M MOXYTh BIAPUBATHUCS BiJ HUX 1 HE
yTBOpPIOBAaTM HOBUX. Ha BiAMIHY BiJ IHIIUX BOAOPOCTEH, Yy OypHUX TOCTaTHHO
no0pe copmoBaHi TKAaHWHHU, a OpraHW CTATEBOro 1 O€3CTaTeBOTO PO3MHOMKEHHS
MOXYTh OyTH OaraTOKJIITUHHUMHU. 3amacHa pedyoBHHA OypHX BOJOPOCTEH —
PO3UMHHHUI  @y21e600 JamiHApuH, 10 HATPOMAIKYEThCS B  IUTOILIA3MI.
PosmHOXyIO0TECS Oypi BOJOPOCTI BETeTaTWBHO, Oe3cTaTeBHMM ab0 CTaTEeBUM
cnocoO6oMm. IM BjacTMBe UiTKe 4YepryBaHHs MOKOIIHb i3 IIE€pEBAKAHHAM Y

KUTTEBOMY IUKII1 CTIOPOPITY.



[IpeacraBHukamMu BiAATy € JaMidapis, (ykyc, caprac, MakKpoOIHCTIC,
MOCTEJBCIS TOLIO.

Jlaminapia («Mopcbka KarycTa») — Oypa BOJOPICTh 13 TaJOMOM, Ha SIKOMY
IUTACTUHYACT] <JIUCTKUY» MPUKPIIUISIOTECS 0 MPOCTOoro abo po3raixyKeHOoro
«ctoBOypa». JloBknMHa Jeskux JjamiHapiii moxe ckiagata a0 20 M. Boum
HAaKOMMYYIOTh 3HAYHY KUIbKICTh MOXXHBHUX PEYOBUH 1 HOay, TOMYy B OaraThox
KpaiHax iX y»KUBAIOTh y 1Ky 1 HaBITh PO3BOJSATH IITYYHO.

@Dykyc — xkpynHa Oypa BOJOpPICTh 10 70 ¢CM B JOBXHHY, YarapHUKH SKOI
BKPUBAIOTh CYIUIBHUM KWJIUMOM JHO y MpHUOEpPEeXHIM 30HI MIBHIYHUX MOpIB
(binmoro, bapenmoBoro, Oxorcbkoro). Ha KiHIISIX Ci1aHi MOMITHI CBOEPIIHI 3yTTS,
K1 JI0MOMararoTh (PyKycoBl yTPUMYBATHCS HA ILJIABY.

Capzacym (Bim mopTyr. Sargasso— BOJOPICTh)— pig OararopiaHUx
MOPCHKHX BOJIOPOCTEH 3aBIOBXKKH J0 1 M, sIKi, BIIpMBalOYUCh BijJ CyOCTpary B
MeKkcuKaHChbKIM 3aTolll, YTBOPIOIOTh CYLUIbHI cKymyeHHs B CapracoBoMy Mopi,

Ha3BaHOMY Ha IX YECTb.

3a mporpamoro 3HO o0060B’s3k0BO Tpeba 3HaTH Taki Oypi BOJOPOCTI:

aaminapis, ykyc, capzacym.

Binaia /liaromoBi BogopocTi

Bignin npencrapnenuit 12—25 tuc. BUAIB OAHOKIITUHHUX Ta KOJOHIAJBHUX
OpraHi3miB, 10 MalOTh KpeMHe3eMHUU maHiup. Po3mipu Tima miatomein ykpai
He3HayHl — y cepeaubomy Onusbko 0,02-0,05 mm. Ilanmmp mae 1Bi CTYJIKU:
BEpXHIO 1 HWXHIO. 3abapBiieHHS JiaToOMell 3a3Bu4ail OpyAHO-)KOBTE, IO
3yMOBIIEHO HAsSIBHICTIO KapOTHHOINIB, $KI MacKylTh XJopodina. 3amacHUMHU
pEeUOBMHAMH JlaTOMEN € TMoJlicaxapuayd XpHU30JaMiHApWH, BOJIOTHH ab0 oisl.
Po3MHOXKEHHST IIMX BOJOPOCTEH 3IIHCHIOEThCS 0Oe3cTaTeBUM 1 CTaTeBUM
cocobamu. Ile mporpecyroya Tpyma BOJOpPOCTEH, SKa TMEpeBaKae y BCIX

MPICHOBOJIHUX 1 MOPCHKUX BOJOMMHUIIIAX, MEIIKAIOTh BOHU TAKOX y IPYHTI.



XapakTepHUMH TpEJACTaBHUKAMU J1aTOMOBHUX BOJOPOCTEH € JiaToma,
HiHYJspis, HaBiKyJa, HuMOesa, Meao3ipa Ta 1HIII.
3a nporpamoro 3HO 0060B’s13k0BO TpeOa 3HATH Taki J1aTOMOBiI BOJIOPOCTI:

ninynapisa, Hasikyna.

Bingaia 3esneni Bogopocri

Jo Bigainy 3enenHi BogopocTi HanexaTh 0m3bko 20 000 BHAIB BOJOPOCTEH,
3a0apBJICHUX TEPEBAXXHO B 3€JEHUM KOJIP 3aBASKA HAsSBHOCTI XJIOpOQUIIB Ta
KapoTUHOiMiB. BoHM mpencTaBieHi OXHOKTITHHHUMH, KOJOHIAJLHUMHA Ta
0araTOKJIITUHHUMHU (GopMaMu. baratokiaiTHHHI 3€lleHI BOJOPOCTI MOXYTb MaTH
HUTYACTUH ab0 TuracTuHYacTHid TajoM. OCHOBHOIO 3alaCHOI0 PEYOBHHOIO 3€JICHUX
BOJOPOCTEH € KpoxXmayib. PO3MHOXKEHHS IIMX BOJOPOCTEH 3HIMCHIOETHCA
Oe3cTareBHM, BEreTaTUBHUM Ta CTaTeBUM crnocobamu. Bonm 3acenmnu  Bci
MOXJIMBI €KOJIOT1YHI HIIll: COJIOHI Ta TPICHI BOJOWMHM, TIPYHT, KaMiHHS,
JLOJIOBUKH, TeH3epH Ta 1H.

XapakTepHUMHU TPEACTaBHUKAMH 3€JICHHX BOJOPOCTEH € XJIaMiJoMOHaJa,
XJIopena, TIoHaJIeNa, BOIBBOKC, CIIPOTHpPa, YIOTPUKC, Ki1agodopa, yiibBa Ta Xapa.

Xnamioomonaoa — OAHOKIITUHHA 3€J€HA BOAOPICTh, IO MEIIKAE Yy BCIX
MPICHUX BOJIOMMMIIAX, KATIOXKaX Ta 1HIIMX TUMYACOBUX BOJOMMAaX. [i kmiTiHa Mae
rpymoBUAHY GOpMY Ta JIBa JUKTYTUKHA. €IUHUN XJIOPOIUIACT XJIaMiJOMOHAIN Ma€e
gamonoioHy ¢opmy. Y mepeaHiil 4YacTUHI KIITHHU 3HAXOJIUTHCS YEpPBOHE
«BIUKO», sike€ Oepe ydacTb B OpIEHTYBaHHI XJIaMmiJIOMOHaauW Ha CBITJIO —
¢omomakcuci. € TakoX JBI CKOPOTJIMBI BakyoJil, SIKI BHAQJISIOTH 13 KIITHHU
3aiiBy Boay. € mipeHoio — KIITUHHA oOpraHeia, po3TallloBaHa BCEpPEIUHI
XJIOPOIUTACTIB, y AKIH YTBOPIOETHCA KPOXMaJb.

X1aMiZIOMOHAaIW  IIMPOKO  BUKOPHCTOBYIOTBCS B JIaDOpaTOpPHUX
OCITIIKEHHAX.

3a HECHPUATIUBUAX YMOB XJIaMiIOMOHAJM MOXYTh BTpadyaTH KTYTHUKH,
YKPHUBATHUCS CIM3UCTHMH KarlCyJaMH 1 IEPEXOIUTH 10 CTaHy CIIOKOI0. SIKIO TaKy

KJIITUHY IOMICTHTH y BOJY, BOHA BIIHOBUTH )KUTTEISUIbHICTb.



3a CHOpUSATIMBUAX YMOB XJIAMIJJOMOHAJla PO3MHOXYETHCS HECTATEBUM
nuisxoM. [lepex momioM BOoHA TEpecTae pyxaTWCs 1 BTpayae KTYTHKU. Y
MaTEepUHCHKIN KIITHHI B PE3yJIbTaTi MOJAUTY YTBOPIOIOTHCS J10 BOCBMH PYXJIHMBHUX
KIITUH — 300cnop. 300cmiopa — 1ie 3abe3nedeHa DKTYTUKAaMU PYyXJIMBa KIITHHA
BOJIOPOCTEN 1 JesKkuX TpuOiB, SIKA CIYXHTh JJISI HECTaTEBOTO PO3MHOXKCHHSI.
300cnopu 3aIUIIalTh MATEPUHCHKY KIITUHY 1 BUPOCTAIOTh IO PO3MIPIB JIOPOCIIOi

XJIaM1JOMOHA/IH.

HecrareBe i crareBe po3MHOKEHHS XJIaM1JOMOHA TN

Becnonoe

S00Cn00s!

2aMETE!

3a HECHPUATIUBHUX YMOB XJaMIiJOMOHAJla PO3MHOXYETHCS CTATCBUM
NUIIXOM. Y I[bOMY BHIIQJIKy BCEpPEIWHI XJIaMiJJOMOHAIW BUHUKAIOTH CTATEBI
KJIIITUHYU — TaMeTH. ['aMeTu pi3HUX XJIaMiJIOMOHA]] BUXOATh Y BOAY 1 3’€IHYIOThCS
MOTIAPHO, YTBOPIOIOYM 3UTOTYy, SKa TOKPUBAETHCS TOBCTOK OOOJOHKOK. 3
HACTaHHSM CIPUATIUBUAX YMOB 3UTOTa JIJUTHCS, YTBOPIOIOYM YOTHPH HOBHX
KJIITUHH.

Xnopena — ofHOKIIITUHHA MIPICHOBOAHA BOAOPICTh, OE3IKI'YTUKOBA KIITHHA
ko1 Mae chepuuny Gopmy. € XJIOpOIUIACT 1 MIPEHOII. XJI0peIn 3yCTPIYaloThCs y

OpICHUX 1 MOPCBHKUX BOJOWMAax, Ha KOpI JI€pPEeB, y IPYHTI Ta 1HIIMX BOJIOTHX



MicisiX. PO3MHOXEHHST XJIOpel 3A1HCHIOEThCS O€3CTaTeBUM CITIOCOOOM. 3aBIsIKU
BUCOKIH €()eKTUBHOCTI BUKOPUCTAHHS COHSYHOTO CBiTIA (110 12 %), HAKOMMUYEHHIO
Oi7Ka 1 MIBUIAKOMY COPTY KYJbTYPH BOHU BUKOPHCTOBYIOTHCS B J1a0OPATOPHUX
TOCIIHKEHHAX 1 I 3a0€e3eUeHHs )KUTTEAISIBHOCT] €KINaKiB KOCMIYHUAX CTaHIIN

Ta O1ABOJHUX YOBHIB.

Xnopena po3mHOACYEMbCA MINbKU HECNAMEGUM ULTAXOM

Bonbeokc — xonoHianbHa 3ej1eHa BogopicTh chepuunoi popmu. Ii kmituau
pO3TalloBaHl B OJWH Iap, a BHYTPIIIHIA MPOCTIP KOJOHIT 3alIOBHEHUN CIIU30M.
KiniTuHr BOJIBBOKCY CIOY4Y€HI MDK COOOK ITUTOILIA3MATHYHUMH MICTKAMH.
BonbBOKC pPO3MHOXKYETHCS BEreTaTMBHUM 1 CTAaT€BUM cliocoO0aMu. 3a YMOB
BET€TaTUBHOIO PO3MHOXEHHSI MAaTepUHChbKAa KIITHHA JUIMTHCS KUIbKa pasiB,
YHACJIIOK YOTO YTBOPIOETHCS JOUIPHS KOJIOHIS, SIKa TOTIM BHUIIAJa€ BCEPEAUHY
MaTepuHChKO. [li1 gac cTtaTeBOro po3MHOKEHHS MICs OaraTOKpaTHUX IMOIiIIB

3UTOTH YTBOPIOETHCSI HOBA KOJIOHIs. Melllkae BOJIBBOKC Y MPICHUX BOJOMMAX.

Boaveokc

Cnipozipa —  0araTOKJITHHHAa  HUTYacTa  NPICHOBOJAHA  BOJOPICTH,

XJIOPOIUTACTU K01 MaloTh CTpiukonoaiony ¢opmy. Po3MHOXyeTbcs BOHA



BETETATUBHO 1 CTaTeBUM CIocoOoM. BereraTuBHE PO3MHOXKEHHS 3IIHCHIOETHCS
IIUIIXOM PO3PUBY HUTOK, a CTaTE€BE — MIJISAXOM KOH toraiii. [Ipu mpoMy aABI HUTKA
CIIpOTIpH TMIAXOASATH OJHA JO OJIHOi, MIXK iX KJIITHHAMH YTBOPIOIOTHCA
KOH IOTalliiHI MICTKH, MO SKHUX YMICT KJITHH OJIHIEI HUTKHU TEpeTiKae B IHIILY,
miciast 4oro QopmyeTscsi 3urota. lIpopocTaHHS 3UTOTH  CYHPOBOKYETHCA

MOCTIJOBHUMH MOJIJIAMH, Y PE3YJIbTaTl AKUX YTBOPIOETHCS HOBA OCOOMHA.

100 mkm

@omo cnipocipu

Ynompukc — nesenuka (10 10 cM) GaraTokIITHHHA HUTYACTa BOJOPICTh, KA
YTBOPIOE CYLIIbHI JEPHUHHM Ha MIABOJHUX MpeIMeTax y plukax Ta CTPyMKax.
Hepo3sranyxeHi ciaHi yIOTPUKCY HNPUKPIMIISIOTBECA 10 CyOCTpaTy 3a JIOIMOMOTIOIO
BUTSTHYTOI KJITUHU — pu30idy. XJI0pOIUIACTU BOJAOPOCTI MAIOTh IiJIKOBOMOI0HY
dbopmy. YIOTpPUKC PO3MHOXKYETHCS BEreTaTHBHO, O€3CTaTeBUM a00 CTaTeBUM
croco6oM. 3a yMOB BEreTaTUBHOTO PO3MHOKECHHSI HUTKA YIOTPHUKCY PO3MaAa€ThCs

Ha JIEKUJIbKa YaCTHH, KOXHA 3 SIKMX Jla€ M0YaTOK HOBOMY opraHi3my. be3crarese



PO3MHOKEHHSI 3IIHCHIOETbCA 3a JomoMoror 3oocmop. Ilig uac crareBoro
PO3MHOXKEHHS B KIITHHAX CIaHi YTBOPIOIOTHCS TaMETH 3 JDKTyTUKaMu. BoHH
3IIMBAIOTHCA 3 I1HIIMMU TaMeTaMd BJIACHOTO TajioMy a0o0 IHIIMX HUTOK 1
YTBOPIOIOTH 3WUIOTY, sIka He3abapoM OcCiJla€ Ha JTHO 1 MEpPeXOAUTh JO CTaHy
crnokoro. [IpopocTaHHs 3UroTH CYMpPOBOIKYETHCS ii MOMITIOM 3 YTBOpEHHSIM 4-16

HOBHUX OCOOMH.

Yaompuxc

Ynvea («mopchkuii camat»)— OaraTOKIITHHHA TUIACTUHYACTAa MOPCHKA
BOJIOPICTh. AKTHBHO BUKOPHCTOBYETHCS JTIOJUHOIO B 1XKY.

Xapa — GaratokJIITUHHA BOJOPICTh, sIKa 3a 30BHIIIHIM BUIUISIZIOM Haraaye
pO3TaTy’)KeHHUI KYIINK, OCKUIBKH Ma€ «CTe0JI0», Ha TKOMY KUJIBYaCTO PO3TAIIOBaH1
«uctoukn». [IpuKpitumoeTbess A0 TPYyHTY Xapa 3a JIOTIOMOTOIO  PH30iIiB.
Po3MHOXY€EThCSI BOHA SIK CTAaTEBUM, TaK 1 0€3CTaTeBUM CITOCOOOM.

3a mporpamoro 3HO 000B’si3k0BO Tpeba 3HATH Taki 3€JIeHI BOJOPOCTI:

Xjaamioomonaoa, xXaopena, yi10mpuKc, cnipozipa, yJivea.

Binnin YepBoni Bogopocri, a0 barpsauku

UepBoHi BOOpOCTI (GOPMYIOTh YHIKAJIBHY TPYyIly, IEpII 3a BCE TOMY, IO
BIJIPI3HSIIOTECS HU3KOIO OocoOnamBocTel. JKomHa iX KIIITHHA HE Ma€ JHKTYTHKIB 1
IEHTp10JIeH, MatOTh OCOOJIUBI MITMEHTH, 110 HATAIOTh IM XapaKTEPHOTO Y€PBOHOTO
KOJIbOPY. 3aracHa pe4yoBHHA — OarpsSHKOBUN KPOXMaJlb.

[IpencraBuuku: nopdipa, pinodopa, kopasiHa.



Binnin Bypi Bomopocri

BukimroyHo — 6aratokJiTHHHI ~ MOPCBhKI  OpraHi3amMu, 10  CyOcTpaty
OPUKPITUISIOTECST 32 JIOMOMOTOK0  PU30iMiB, 3amacHa pEYOBHUHA BYTJICBOJ
JaMIHApHH.

[IpencraBHuKHM: TamiHapis, Qykyc, capracym.

Bingaia /liaromoBi BogopocTi

OmHOKTITHHHI Ta KOJIOHIAJIBHI OPTaHi3MU, MAIOTh KPEMHE3EMHUM TTAHITUD 13
JIBOX CTYJIOK, 3alTACHUMHU PEUOBUHAMH € TTOJTiCaXapuau XpU30IaMiHApUH, BOJIOTHH
abo ouisl.

[IpencraBHUKH: MIHYJSAPIs, HABIKYIIA.

3unauenns ooopocmeil y npupooi ma xcummi 1100uHu

3aBASKM BENMUKIM KUIBKOCTI 1 IIMPOKOMY PO3MOBCIOKEHHIO BOJOPOCTI
MaloTh BEJIMKE 3HAYEHHS B OKpEMHX 010reolieHo3ax Ta B 0iocepHOMY KOJ000ITy
pedoBHH. bioreoximMidyHa pojb BOAOPOCTEH MOB’si3aHa MEPIT 3a BCE 3 KOJIOOOITOM
Kanpuito ta Cuminito. Ckilajaloud OCHOBHY YacTHUHY POCIMHHOCTI BOJHOIO
cepefoBuIia 1 Oepydu ydacTb y (POTOCHHTE31, BOJAOPOCTI CIYTYIOTh OJHUM 13
TOJIOBHMX JDKEpel OpraHiyHOi peyoBHMHM Y Bojoimax. Y CBITOBOMY OKeaHi
BOJIOPOCTI IIOPIYHO YTBOPIOIOTH OJu3bko 550 muipa T 6iomacu (6sm3bko 3/4 BCix
OpraHIYHUX PEUOBHH IUIaHETH). Bennue3Horw € iXHS posib y KUBJICHHI MEIIKAHIIIB
BOJ, 0COONMMBO pubO, a TakoXK y 30araueHHi riapocdepu U armochepu 3emi
KHCHEM.

Jlesiki BOJOPOCTI pa3oM 13 reTepoTpopHUMHU OpraHi3MaMu 3AIMCHIOIOTH
IPOIECH TPUPOJHOIO CAMOOYHMINEHHS CTIYHUMX Ta 3a0pyAHEHMX BOJ. IpyHTOBI
BOJOPOCTI OepyThb AaKTUBHY YYacThb Yy IPYHTOYTBOpeHHi. OKpemi BUAH €
IHIUKAaTOpaMu 3a0pyTHEHHS Ta 3aCOJICHHS MICIIA iX ICHYBaHHS.

BomopocTi MokHa BHUKOPHUCTOBYBAaTH Oe€3MocepeHhO B 1Ky abo sk

CUPOBHMHY JJIi OTPUMAHHS I[IHHUX JJISl JIFOJIMHUA peuoBUH. Jleski Oypi BOgOpOCTI



3aCTOCOBYIOTh SIK JOOpHMBa AJisi BUTOJOBYBAHHS JOMAIlIHIX TBapuH. Bomopocrti
MOKHWBHI, OaraTi Ha BITaMiHHM, COJIi Homy Ta OpoMy. MOpCBHKY KamycTy
PEKOMEHYIOTh MPU CKJIEPO31, MOPYIIEHHI TISUIBHOCTI IIUTOMO10HOT 3aJ103H.

Mopceki BOJOpPOCTI — CHUPOBHMHA JMJI JESKUX Taly3edl MpOMHCIOBOCTI.
HaiiBaxxuBimi NpOAYKTH, OJEpP)KyBaHI 3 HHUX,— arap-arap Ta ajibriH. Arap
IIUPOKO 3aCTOCOBYETHCS B XapyoOBiM, MamnepoBii, ¢apManeBTUUHINA, TEKCTUIbHIN
Ta IHIIUX Tally3siX MpomuciaoBocTi. HesaminHuii arap y MikpoOi0JIOTIYHUX
JOCITIDKCHHSAX, TPU KYJbTUBYBAaHHI MIKPOOPraHi3MiB. AJIBTiH 1 ajbriHATH, SKi
OTPUMYIOTH i3 OYpHX BOJAOPOCTEH, MAlOTh UyJOBi CKIEIOBANbHI BIACTHBOCTI. IX
JOJAI0Th Y XapyoBl MPOJAYKTH, MPU BHUTOTOBJIEHHI JIKApCHKUX Iperaparis,
BUKOPUCTOBYIOTh Y BUPOOHMIITBI WIKIp, Manepy ¥ TKaHWH. 3 albliHATIB pOOJIATH 1
PO3UMHHI HUTKH, 10 BUKOPUCTOBYIOTHCS B XIpyprii. MOXKIMBOCTI IPAKTUYHOTO
BUKOPHUCTOBYBAHHSI BOJIOPOCTEH III€ TAJIEKO HE BUUYEPIIAHI.

B icropii 3emni BomopocTi 3irpaid 1CTOTHY POJib, OCKUIBKH YTBOPUJIU
3HaYHy YaCTHHY OpPTraHiuHOI PEYOBHHU U aTMoc(epHOro KucHo. Jliaromei Takox
MalOTh BUHSTKOBE 3HAUEHHS B HAKOIMYEHHI 0CaJliB, YTBOPIOIOUHU J1aTOMOBI MYJIH.
INipcpka mopoma miatomit Ha 50-80 % yTBOpeHa 3 iX MaHIMPIB, MO COPHSE ii
BUKOPHUCTAHHIO SIK a0pa3uMBHOTO Ta MOIVIMHAIYOro Marepiaiy. [lanuupi miatomei
TaKOXX BHUKOPUCTOBYIOThCSI B T€OJIOTIT 1 TAJCOHTOJIOTIT SK «KEPIBHUMH
KONAJIMHAMW», 3a SIKUMHA MOKHA JAaTyBaTH BIK TIPCBKUX TOPiA Ta 3aJIMIIKIB,

3HAUJCHUX Y HUX.

Tema 3.5. Pociamnu. Kiitnau i TkKaHMHM pociuH. BereraTuBHi opranu

TAa KUTTEBI PyHKIIT pocavH

TkaHuHM 0AraTOKJITUHHUX POCJIMH, iX O0ya0Ba i QyHKIIil

Kimituan pocnuH € eykaplOTHYHMMHU KIITHHAMH, SKI MalTh IEBHI
BJIACTUBOCTI, TIOB’513aHI 3 0COOJMBOCTSIMH POCITHMHHOTO >KUBJICHHS 3a JOIIOMOTOIO
dboTocuHTE3y, MPO K1 BU BXKE 3HaeTe. Buiii pocinHu 31aTHI PopMyBaTH TKaHUHU

3a paXyHOK TOTO, IO KJIITUHU AudepeHiioTscs. Ha BiiMiHy BiJ TKaHWH TBapHH,



y POCIIMHHUX TKaHWHAX KJIITUHU CKJICEH] BYTJIEBOJAHOIO CEPEIUHHOIO TUIACTUHKOIO,
JeiHAe MK HAMU € MDKKJTITHHHHKHU, 3allOBHEHI TOBITPSIM, JI0 TOTO X TKaHWHU
pociuH iHOA1 OyBalOTh YTBOPEHI MEPTBUMHU KIITHHAMHM, BiJ SIKMX 3QJIMIIAIOTHCS
TITBKH KTITHHHI CTIHKH.

[IpoTsiroM XKUTTA POCAMHU i1 TKAHWUHU 3JaTHI 3MIHIOBAaTH CBOi (PYyHKIIIi.
Hanpuknaa, KIITHHA KCHUJIEMH CIOYaTKy BHUKOHYIOTh HPOBIIHY (QYHKIIIO, a
MOTIM — OMOPHY. Y POCIMH HAyKOBII HamuyioTh A0 20-30 THUMIB TKaHUWH, SKi
00’ €Hy10Th 07113bKO 80 BUIIB KIIITHH.

PocnuHHI TKaHUHU TOAUISIIOTh Ha TBIPHI Ta MOCTIHHI.

Teipni, a60 mepucmemamuuni, mkanuHu OEPyTh y4acTh y IPOIIECAX POCTY
pociuHu. BoHu po3TamoBaHi Ha BEpXiBKax MMAaroHiB 1 KOPEHIB, B OCHOBaX
M1XKBY3J1iB, YTBOPIOIOTh IIap KaMOit0 MIX JTyOOM Ta IepeBUHOIO y cTe0i, a TAKOX
MIJCTUJIAI0OTE KOPOK y 3/epeB’sHUIMX MaroHax. [locTiMHMN MO IMX KIITHH
HNIATPUMYE MPOLEC HEOOMEKEHOT0 POCTY POCIMH: TBIPHI TKaHUHU BEPXiBOK
MaroHiB Ta KOPEHIB, a B JESIKUX POCIHH — 1 MDKBY3JIIB 3a0€3ME4yI0Th PICT POCIVH
y JIOBXKHUHY, a KaMmOiil — y TOBIIMHY. [Ipy MOUMIKOMAXKEHH]1 POCIMHU 3 KIITHH, IO
ONMMHWIIUCS Ha TOBEPXHI, (POPMYIOTHCSI paHEBl TBIPHI TKAHWHU, SKI 3aMOBHIOIOTH
MPOMIXKKH, 1110 YTBOPHUIIHCS.

Hocminni mxkanunu pPOCIVH CIELIANIZYIOTBCS Ha BHUKOHAHHI TEBHUX
byHKIIIA, 10 BIAOWBAETHCS Ha iX OymoBi. BoHW He 13maTHI A0 MOILTY, TIPOTE 3a
NEBHUX YMOB MOXYTh 3HOB HaOyBaTH IIl€i 34aTHOCTI (32 BHHSTKOM MEpPTBHUX
TKaHuH). J[0 MOCTIHHWMX TKAaHWH HaJEeXaTh MOKPUBHI, MEXaHIYHI, MPOBITHI Ta
OCHOBHI.

Ilokpueni mKanunu POCIVH 3aXUINAIOTh iX BIJl BUIAPOBYBAHHS,
MEXaHIYHUX Ta TEPMIYHUX TIOMIKOKEHb, TPOHUKHEHHS MIKPOOPTaHI3MiB,
3a0e3MeuyloTh OOMIH PEYOBMH 13 HABKOJIMILIHIM cepeAoBuIleM. Jlo MOKpUBHMX
TKaHUH HAJIEKATh IIKipKa Ta KOPOK.

Ilkipka, abdo enidepma,— 1i¢ OJHOIIApOBA TKaHWHA, I1030aBjIcHA
xjoporuiacTiB. BoHa mpoHH3aHa MPOAMXaMH 1 MOXE HECTH PI3HI BOJIOCKH Ta

3aJI03KU. 3BEpXy IMIKIPKAa BKPUTA KYMUK)Ja0t0 3 >KHUPOMOMIOHUX PEUYOBUH, IO



3axXUIIae POCIMHHU B HaaMmipHOro BumapoByBaHHs. Lo x camy @¢yHKIIIO
BUKOHYIOTh 1 BOJIOCKA Ha TOBEPXHI IMIKIPKH, TOJl SIK 3aJ03KW 37aTHI BUAUIATU
pI3H1 CEKpETH, 30KpeMa BOJ1y, COJIi, HEKTap Ta iH.

Ilpoouxu — T1e cremialibHI  yTBOPEHHs, dYepe3 sKi  BiIOYyBaEThCS
BUIAPOBYBAHHS BOJU — mpanchipayia. Y TNpoAuXax 3aMHUKalIbHI KIITUHU
OTOUYIOTh TPOJMXOBY IIUJIMHY, IMiJ HUMU PO3TAllOBaHUW BUIBHUNA MPOCTIP.
3aMMKalbHI  KJIITHHU 37e0UThIIOr0 MarwTh 0oOomomioHy dopMy, y HHX
3yCTpIUaOThCA  XJIOPOIUIACTHM Ta 3€pHAa KpoXMairo. BHyTpimmHI  CTIHKH
3aMHUKaJIbHUX KJIITHH MPOJAUXIB MOTOBIICHI. SIKIIO 3aMHKaIbHI KIITUHA HACHYEHI
BOJIOIO, 111 BHYTPIIIHI CTIHKA PO3TATYIOTHCS 1 MPOAUX BiAKpuBaeThcsa. Hacuuenus
BOJIOI0 3aMUKAJIBHUX KJITUH TNOB’sI3aHE 3 aKTUBHUM TPAHCIOPTOM JI0 HUX 10HIB
KaJil0 Ta IHIIMX OCMOTHYHO AaKTUBHUX PEUOBHH, a TaK0X HAKOMUYEHHSIM
PO3YMHHMX BYTJIEBOAIB Yy Mpolieci oTocuHTedy. Uepe3 npoauxu BiIOyBaEThCS HE
JUIIe TpaHcHipalis, a ¥ ra3000MiH — TOIVIMHAHHSA Ta BHUAUICHHS KHUCHIO W
BYTJIEKUCIIOrO Ta3y, sIKI MPOHHUKAIOTH Jajl M0 MDKKJIITUHHUKAX 1 CHOXUBAIOTHCA
KJIITUHAMHU y niponeci (POTOCUHTE3Y, TUXaHHS TOLLO.

Kimituan kopka, sxi 31e0UIBIIOIO BKPHBAKOTH 3ACPEB’SHLII  CTeOa,
MIPOCOYYIOTHCSl KUPOMOAI0HOK PEUYOBUHOIO CydepuHom, 110, 3 OJHOTO OOKY,
BUKJIMKAE 3aru0eib KIITHMH, a 3 I1HIIOro, 3amo0irae BUIMAPOBYBAHHIO, CIIPHUSE
TEPMIYHOMY Ta MEXaHIYHOMY 3aXHCTy. Y KOpKY, fK 1 B IIKIpLi, € CHeliaJbHI
YTBOPEHHS JUIS TIPOBITPIOBAHHS — couesuuku. KOpok YTBOPIOETHCS KOPKOBUM
Kamobiem, KU TACTHIIAE HOTO.

Mexaniyni mkanuHu POCIUH BUKOHYIOThH OMOPHY Ta 3axucHy (yHkiii. Jo
HUX HaJeXaTh KOJIEHXIMa Ta CKIEpEeHXiMa.

Konenxima — 11e )xuBa MexXaHIYHAa TKaHWHA, IO MAa€ BUJIOBKEHI KIITHHH 3
MOTOBIICHAMH IICNIIOJIO3HUMH CTiHKaMu. BoHa 3ycTpidaeThCcsi B OpraHax pOCIHH,
10 POCTYTh, — CTEONaX, IUCTKAX, TUIOAAX TOMIO.

Cknepenxima — 11le MEpTBAa MEXaHIYHA TKaHWHA, KUBUU YMICT KIITHUH SKOI
BIIMUpA€E BHACIIIOK 3/I€PEB’ SIHIHHS KJIITUHHUX CTIHOK, 1 BiJl KJITHH 3aJIUIIAIOTHCS

JUINE KITHHHI CTIHKH, IO CHpPHSIE BHKOHAHHIO III€F0 TKAHWHOIO BIJIIOBIIHHX



¢ynkuii. Knituan MexaHiuHOT TKaHUHU 3A€0LIBIIONO CYNPOBOIKYIOTh KIITHHU
IPOBIHOI TKAHUHHU Y CKJIaJi JIyOy Ta JE€PEBUHH.

[lo npoeionux mkanunax 3A1CHIOETBCS TPAHCHOPT PEYOBUH TIIOM
pocnuHH. IcHye ABa BUAM MPOBIIHOT TKAHMHU: KCHJIEMa Ta (uioema.

Kcunema, ad0 oepesuna, — MepTBa MEXaHIYHA TKaHWHA, B KIITHH SIKOi
3QIMINAIOTHCS TUTBKA KIITHHHI CTIHKH, K 1 B CKJIepeHXiMi. BOHM yTBOPIOIOTH
CYIWHH, MO SKUX B KOPEHIB y HaJ3€MHY YacCTHHY TPAaHCIOPTYIOThCS BOJAA Ta
PO3UYMHEH1 B HIM MiHEpabHI PEYOBUHHU.

®dnoema — xvBa MexaHIYHAa TKaHWHA, Y KIITHHAX SKOi 3HMKAIOTh SApa, a
UTOIJIa3Ma 3MIIIY€EThCSA 3 KIITUHHUM COKOM, IO IMOJIETIIYE TPAHCHIOPT PEYOBHH
no Hux. KimituHu (oeMu po3TalloBYIOThCS OJHA HaJl OJHOIO, KJIITHHHI CTIHKU
MIX HAMH MarOTh YUCJIEHHI OTBOPH, IIO POOUTH iX CXOKMMHU Ha cuTo. Kimitunu
YTBOPIOIOTh  cumonoOdioni mpyoku. DOIoeMOr TpaHCIOPTYIOThCA BOJa Ta
PO34YMHEH] B Hill OpraHiyHi PEYOBUHM 3 HA3E€MHOI YaCTUHU POCIUHU Y KOPEHI Ta
1HIII YaCTUHU POCIMHH. 3aBAHTAXEHHS Ta PO3BAHTAXEHHS (I0oeMU 3/1HCHIOIOThH
CrieliaibHl  KIITUHU-CYNYTHUIN, $KI 3HAXOASThCA TMOPSAJ 13 CHUTONOAIOHUMU
TpyOkamu. droema BXOIUTH 0 CKIIAy NEPEBUHHM U TyOy BiJMOBIIHO.

OcHo6Hi mMKaHUHU HE JIUIIE 3alOBHIOIOTh MPOMIKKA MIK IHIIUMU
TKaHUHAMU, ajle i BUKOHYIOTh MOXXUBHY, BUAUIbHY Ta 1HII1 (QyHKIIl. [loxxuBHy
(GYHKIII}0 BUKOHYIOTh (POTOCHHTE3YI0Ul Ta 3aMacinuBl TKaHWHU. BoHM cKIlagatoThCs
NEePEeBaXHO 3 MAPEHXIMHUX KJITHH, SIKI MalOTh MaiKe OJJHAKOBI JIIHIMHI PO3MIPH:
JOBXKHMHY, BUCOTY Ta IIKMPUHY. OCHOBHI TKaHHMHHM PO3TALIOBYIOTHCA B JIUCTKAX,
MOJIOJIMX CTeOJIax, IUIoJax, HACIHHI Ta 1HIIMX 3amacardux opraHax. Jleski Buau
OCHOBHOT TKaHMHHU TaKOX 37aTHI BUKOHYBATH BCHUCHY (YHKIIiO, SIK, HAPUKIIA,
KJIIITHHA BCUCHOI 30HM KOpeHs. BHIIIIEHHS 3MIMCHIOIOTH Pi3HOMAaHITHI BOJIOCKH,
3aJI034, HEKTApHUKH, CMOJIsIHI Xxoau Ta BMmictuina. OcobnuBe Micle cepen
OCHOBHUX TKAaHMH 3aliMalOTh MOJIOYHI CYJIWHHU, y KIITHHHOMY COKYy SKHX
HarpoMaJKyIOThCsl KaydyK, I'yTa Ta 1HII PEUOBUHHU. Y BOISHHUX POCIMH MOXKIIMBE
PO3pPOCTaHHS MIKKIITUHHUKIB, YHACIIJIOK YOTO YTBOPIOIOTHCS BENMKI OPOKHUHH,

3a JIONOMOTOI0 SIKMX 3/IIMCHIOETHCS TPOBITPIOBAHHS.



3aranbHa xapaxkrTepucTuka pociauH. bynoBa Ta @yHKuii kKopens.
Bbynosa ta ¢pynkuii narona i credsaa. bygosa ta pynkuii sucrka. Jlncroman

3azanvna xapakmepucmuka pociuH

['0/10BHOIO OCOOJIMBICTIO POCIMH, fKa BIAPI3HIE iX BIJ MPEICTaBHUKIB
THIIUX 1[APCTB KUBOT MPUPOIH, € GOTOTPpOdHMI CIIOCIO KUBJICHHS. [CHYIOTH 1 1HIIII
0COOJIMBOCTI POCIIMHHUX OpTaHi3MiB, ajieé BCl BOHU TaK 4M 1HAKIIE MOB’s3aHI 3 iX
crocoboM >kuBJIeHHS. Hampukiaa, TiI0 KBITKOBHX POCIHMH, Ha BIAMIHY BiJ Tija
TBapHH, CHJIBHO PO3WICHOBAHE 1 Ma€ BEJIMKY MOBEpXHIO. Lle moB’s3aH0 3 TUM, 110
JUISL MIHEPAJIbHOTO KHUBJICHHS 1 JOTOCHUHTE3Y HEOOX1JHA caMe BEeJMKa MOBEPXHS. Y
POCJIMH TaKU TTOBEPXHI1 YTBOPIOIOTHCS 32 PAXYHOK JIUCTS 1 KOpeHiB. i yTBOpEeHHS
BEJIMKOI MOBEPXHI POCIMHAM MOTPIOHO TpuBayie 3pocTaHHs. | milicHO, pociavHU
POCTYTh MPOTITOM YChOI'O XKHUTTSI, 110 € HEXapaKTEPHUM JJIs TBAPHH, K1 HE 3JaTHI
0 HeoOMexeHoro 3pocTaHHsA. OcoOnuBICTIO OUIBLIOCTI POCIUH € TaKOX
HEPYXOMHH CIOCIO KUTTS, IO MOB’S3aHO TEPII 32 BCE 3 BEIUKOIO MOBEPXHEIO 1
PO34WICHOBAHICTIO iX Tija. YCI Il 0COOJIMBOCTI POCIUH BIUIMBAIOTH Ha iX OYyNOBY 1
dbyHKIIOHYBaHHA. 3aBASKA (OTOCHMHTE3y B POCIHH TMPOIECH aHaboIi3My
nepeBaXxarTh HaJl MpolecaMu KaTaOomdi3My, a POCIMHHI KIITHHH MalTh HU3KY

0COOJIMBOCTEM, K1 BIIPI3HSIIOTH 1X Bl KJIITHH TBApHUH 1 TpUOIB.

3o06niwna 0yodoea Kopeus

Kopiub — ochoBHil TIA3eMHUI OpraH pociivH. BiH po3raimyXyeTbcs 3HaYHO
ounbie, Hik ctedm0. OqHA pOCIMHA MOXKE MATH COTHI, TUCAYl 1 HABITh MUIBHOHU
KOpEHIB. PO3pI3HAIOTh 20/108H Ul KOPIHb, SIKUM PO3BUBAETHCS 3 KOPIHIIS 3apOjKa
HACIHUHU, 1 000amK08i KopeHi, iK1 yTBOPIOIOThCA Ha cTebJ1 (HoTo mia3eMHii abo
HAJ3€MHIM 4YacTWH1), a 1HOAI W Ha JUCTKaxX. ['OJOBHUH 1 JOAATKOBI KOpEHI

PO3TALYXKYIOThCS 1 yTBOPIOIOTh OiUHI KOPEHL.
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Buou xopenig: 1 — conosnuii kopins,; 2 — 0o0amxogi kopeni, 3 — 6iuHi KopeHi

VYci KopeH1 O/IHI€T POCIMHM CKIAJAalOTh il KOpEHEeBY cucteMy. Buainsiorsb
7IBa TUIIM KOPEHEBOi CUCTEMH: CTPIKHEBY Ta MUUKyBaTy. CTpHIKHEBa KOpeHeBa
cucrteMa Mae J00pe MOMITHHI TOJOBHHHM KOpiHb (FOpoX, KamycTa, MOPKBa,
KyJap0a0a). Y MUUYKyBaTiil KOPEHEBIM CUCTEMI TOJIOBHOT'O KOPEHS HE BUIHO CEpel

0araThbOX IHIIUX KOPEHIB, SIKI YacTillleé € JOJATKOBUMH (IMIICHUIlS, XKUTO, PHUC,

1UOYJIs, YACHUK).

Buou xopenesux cucmem: a — cmpudsicnesa kopenesa cucmema, 6 —
MUYKYB8AMA KOPEeHes8a cucmemda
KopeHni, siki Bu OaunTe Ha MalllOHKY, 3HAXOIATbCS Yy IPYHTI 1 3a3BUYail
MPUXOBaHI BiJ HamUX OYeH, Ha BIIMIHY BIJ HAJA3€MHHUX YaCTUH POCIWHHU.
T'ono6nuil Kopinb pO3BUBAETHCS 3 KOPIHIS 3apoJiKa HACIHUHU, 000Am KO8 KOPeHi

YTBOPIOIOTHCS Ha TiA3eMHINM a0o Haa3eMHid dYacTuHI cTebna. [onoBHMIA 1



JOTATKOBI, PO3TAYKYIOUNCh, YTBOPIOIOTH OiuHi KopeHi. YcCi KOpPEH1 OJHi€l
POCJIMHHU CKJIaaOTh 11 KOPEHEBY CUCTEMY.

KopeneBy cucremy, y skiil qo0pe BUIHO T'OJIOBHHN KOpiHb, HAa3UMBaIOTh
cmpudicnesor. SIKI0 B KOPEHEBIM CHCTEMI HE MOKHA PO3PI3HUTH TOJOBHUMN
KOpIHb, 11 HAa3UBAIOTh MUUKY8amow. Y TaKii CHUCTEMI KOPEHI TOJOBHUM YHHOM
noaaTKoBl. Benuka KiIbKiCTh KOPEHIB MIITHO 3aKPITUIIOE POCIHMHY B IPYHTI.

['mubuHa NpPOHUKHEHHS KOPEHIB y IPYHT, IUIONIA, SIKy BOHM 3aiMaloTh, 1
CTYMIHb 1X pO3Tally’KE€HHA pi3Hi. BoHU 3aexaTh Bl BUY POCIHH Ta YMOB, Y SIKHX
BOHM pocTyTh. HaliioBIII1 KOPEH1 Y POCIHH, K1 pOCTYTh Y MOCYIIMBUX YMOBax. ¥
nmycTenl € BepOIroka KOJIIoUKa, KopeHl sikoi ayxe noBri— 20 M 1 Oinbiie. Bonn
JOCSITAl0Th BOJOHOCHOTIO IIapy 1 3a0€3Meuy0Th POCIUHY BOJIOK0.

[Inoma po3nMOBCIOKEHHSI KOPEHIB 3BUYAHO 3HAYHO Oulblla 3a Ty, SKY
3ailmMae Haa3eMHa 4YacThHa pociuHu. KyKypyjasza, Hanmpukiaa, po3MILLye CBOi
KopeHi B IpyHTI Ha 1 M Ha Bci 00ku. CTyMiHb PO3rally’>KeHHSI KOPEHIB TAaKOXK JTy’Ke
Benukuii. HaykoBiii migpaxyBaiu, 1m0 JOBXKHHA BCIX KOPEHIB A0OpEe PO3BUHEHOI
pocnunM xuta csarae 600 kM.

Oco6mmBOCTI 30BHINTHBOT OyJ0BH KOPEHIB 3a0€3MeUyoTh iM MOKIIUBICTh
MILIHO 3aKpIIUTH POCIUHY Yy IPYHTI Ta MOTJIMHATU 3 HHOTO BOAY W MiHEpaJIbHI
PEYOBUHHU.

Y wmomomoro KopeHs (TOJIOBHOTO, JOJAaTKOBOTO, OIYHOTO) PO3PI3HSIOTH
YaCTUHU, a00 30HU: POCHLY, NOZTTUHAHHA | NPOBEOEHH .

3ona pocmy 3HaXONUTHCA Ha KIHUMKY KOpEHS, 1i 1€ Ha3uBalOThb KOHYCOM
HapocTaHHs. BoHa CkiamaeTbcst 3 TBIPHOI TKAaHWHU, KIITHHU SKOI TOCTIMHO
JUISAThCS, 3a0e3neuyroun pICT KOpeHs B JOBXKHUHY. Ll dacTuHa KOpeHs Iyxke
Majia — BiJl OJJHOTO J0 KiJIbKOX MIJIMETPIB.

30BHI 30Ha POCTY BKPUTA KOPEHEBUM HOXJIAUKOM, SKUW 3aXUINA€ i1 HIKHI
KTiTHHA. TBepAi YAaCTHHKH IPYHTY IOUIKOMKYIOTh KOPEHEBHil 4OXJMK. Voro
30BHIIIHI KJIITHHU BIIMUPAIOTh, a 13 CEpEANHN HAPOCTAIOTh HOBI.

Han 30H010 pocTy pO3MIIIYETHCS 30HA ROZAUHAHHA. Y 1111 30H1 KOPIHb BXKE

CKJIaga€cTbCA 3 MOCTIMHUX TKaHMH. 3Bery 3HAaXOAWUTbLCA IIOKPHBHA TKAHMHA,



KJIITUHU SIKOT YTBOPIOIOTH BUPOCTH — KOPEHEB1 BOJOCKU. Came KOpEHEBI BOJIOCKU
3a0e3meuyloTh TOTIAWHAIBHY (YHKIIO KopeHs. KopeHeBi BOJIOCKUA >KUBYTH
HEJIOBro, JUINE KiJbKa JHIB. Y BEpXHIM YacTHHI 30HM TIOTVIMHAHHS BOHU
PYHHYIOTBCSI, a 3HU3Y, BHILIE 30HH POCTYy, MOCTIITHO yTBOPIOIOTHCA HOBI. 30HA
pPOCTY 1 30HA TMOTVIMHAHHS PO3MIIIYIOThCS Ha KIHYMKAX YCIX KOPIHIIIB KOPEHEBOT
CHUCTEMHU POCIIMHHU.

Buie xopeHeBUX BOJOCKIB TOYHHAETHCS 30HA npoeedennsa. BoHa
Hail10BIIa, 00 TPOCTIATAeThcsl ax 10 credsa. TyT KOpiHb MOKPUTHUM KOPKOM, 1

BCMOKTYBaHHsI Mail>ke He B1I0OYBa€ThCS.

eHTpAILHNH
OHRIIEApP
nposignEa aoHAa

NOYATOK POCTY
Giumoro Kopensa

ropeHeni

; 1)
BOMOCKH BCHCHA
f 30EA
NepBMHEHA
Kopa
_ 30HA
soHa moginy POSTATYBAHHA

KopeHeBnil

1 = “‘H%ﬁ

3onu Kopensi

VY KopeHeBi cucTeMi JESKUX POCIUH BiJKIIAIa€ThCsl 0araTto IMOMKHUBHHUX
pPEYOBMH, TOMY pO3BHUBAETHCS 3alacaroyda TKaHWHA, 10 CIPHUSE TOTOBIIECHHIO
KOpPEHIB. SIKIIO TMOTOBUIYETHCSI TOJOBHUU KOPiHB, YTBOPIOIOTHCS KOPEHENn100u
(Oypsik, MOpKBa, peauc), SKIIO IMOTOBIIYIOThCS Ol4HI a00 JOJAaTKOBI KOPEHI, —
Kopenesi 0yabou (KOpKUHH, OaTar).

Ile — mi3eMH1 BUAO3MIHU KOPEHIB.



3a MEBHUX yYMOB ICHYBAaHHSI POCIHH y KOPEHIB MOXYTh 3 SIBISITUCS HOBI
¢GyHKIIT Ta neno 3MiHIOBaTHCS OyJ0Ba, TOMY ICHYIOTh PI3HOMAaHITHI HaJ3eMH1
BUJI03M1HI KOPEHIB.

Y TpomiyHMX Jicax AesKi POCIAMHHU (HANpuKIaj, OpXinei) pocTyTh Ha
cToBOypax aepeB. A iXHI KOpEHI BUCITh IYYKOM Y IMOBITpi, OTOX 1 Ha3Ba iX —
nosimpsani kopeni. 1[I KOpeHI HEe MalOTh KOPEHEBUX BOJOCKIB, BOHU BKPHUTI
KOPKOM 1 MTOTJIMHAIOTH BOJIOTY 3 MOBITPS, SIK TYOKa.

JluxanvHi Kopeni XapaKkTepHi JJIs1 POCIIHH, 110 3pOCTal0Th Ha 0osioTax ado
HAJMIPHO 3BOJIOKEHUX I'PYHTaX (MaHIPOBI JAepeBa, OOJOTHUIN KUTIAPHUC).

Onopui KopeHi (X00ynbHi) YTBOPIOIOTHCS BHCOKO HA TUIKAX TPOMIYHUX
JIEpeB, 110 POCTYTh Y 3a00JI04€HUX MicIsiX. Taki KOpeHi pOCTYTh YHU3, IOCATAIOTh
IPYHTY 1 3aKpIIUTIOIOTHCS B HHOMY, CTBOPIOIOYM OIOpPY pociuHi ((pikyc-OaHbsH,
KyKypyZa3a).

Yinki kopeni MatOTh BUTKI 1 J1a3s514i pOCIUHU (TUTIOLIT).

Kopeni-npucocku (zaycmopii) MaroTh JesKi pOCIWHU-TIAPA3UTH (TIOBUTHUIIS )
a0o HamiBmapa3uTu (omera)

Jlouwikonodioni Kopeni po3BUBAIOTHCS O11 OCHOBU CTOBOypa Yy BHIJISAL
BEePTHKAIBHUX IIJIOCKMX, Haue JOIICYKH, BHUPOCTIB. Taky BHIO3MIHY KOpEHs

MOKYTh MaTH BEJIMKI JIepeBa TPOMIUYHUX JOUIOBUX JIICIB.

Ilazin i cmebno

Ilazin — e cTebn0 3 PO3TAIOBAaHUMH Ha HHOMY JHCTKaMHU Ta OpyHBKaMHU.
Crebsio — Bichb MaroHa, a JHCTKU— Horo OiuHi opranu. Ha HbOMYy Takox
YTBOPIOKOTHCA KBITKM 1 Tioau. CTeOso po3BUBAETHCS 3 OpPYHBKH 3apojKa
HaciHMHHU. BOoHO moB’s3aHe 3 TONOBHUM KopeHeM. Kpim Toro, Ha cTtebii MOXYTh
YTBOPIOBATUCSA JI0JATKOB1 KOpeHi. TakuM 4nHOM, cT€0JI0 TTOB’S3Yy€ BC1 HAJI3€MHI Ta
MiJI3€MHI OpPTaHW B €JIUHY CHUCTEeMY. Y 3B’SI3Ky 3 IIUM BOHO Ma€ OUIbII CKJIQJHY
OyAOBY, HI’K KOPiHb.

Micue NpuKpirieHHs JIMCTKIB JI0 cTeOJia HAa3WBAIOTh 6y310M, A JUISHKU

cTebma MK JBOMA BY3JIaMU — Midcey3aam. KyT MK JTHCTKOM 1 cTe0JIOM Mae



Ha3By nazyxa aucmka. Ha BepxiBili cTebiia 3HAXOIUTHCS 8€PXi6K0O8A OPYHbKA, Y
nasyxax JIMCTKa — na3yuwiHi OpyHbku. BOHU TakoX MOXYTh yTBOPIOBATHCS Ha
MDKBY3/IsX. Lle 10/1aTKOB1 OPYHBKHU.

bpynbka — 11e 3a4aTKOBHI TaridH. 3BepXy BOHA BKPHUTA TBEPAUMH JTyCKaMU
JUISL 3aXUCTY BiJ HECHPUSTIUBUX YMOB. YcepeauHi OpyHbKH 3HAXOIATHCA
3a4aTKOBE CTEOENbIle M 3a4aTKOBI JIMCTOUKH. BepXiBKy 3a4aTKOBOTO CTEOEIbIIS
HA3WBAIOTb KOHYCOM HapocmanHsa. BiH CKIagaeTbCs 3 TBIPHOI TKaHWUHH,
KJIITHUHY SKOI JUISITHCSA 1 3a0€3MeUyIOTh PICT MaroHa B JIOBXKUHY. Y JIESIKUX POCIIHH,
KpIM 6€pxXieK06020 pocmy, CIIOCTEpITaeTbCs 1€ W ecmagnuil picm 3a pPaxyHOK
TBIPHOI TKAHUHHU, SIKa PO3MIIIY€ETHCS B OCHOBI KOKHOTO MIKBY3Jisl. BetaBHMit pict
OyBae, HampuKIald, y 3JakiB (MIICHUIS, KUTO, SUMiHb, KyKypynaza). [lazymiHi
OpyHBKH YTBOPIOIOTH O1YH1 TarOHU, TOOTO 3a0€3MEeUyIOTh PO3TATYKCHHS MaroHa.

Po3pi3HstoTh aBa TUNKM OpYHBOK: 6e2emamueHi ma 2eHepamueHi.
BereratuBHi CKJIagarOThCS TUIBKM 13 3a4aTKOBOT'O CTEOENBIST 1 JIMCTOYKIB, a
TeHEpaTUBHI MAlOTh 1€ ¥ 3a4aTku KBITOK. L[i OpyHBKHM A€o BiApi3HAIOTHCS 3a

30BHIIIHIM BUTJISIZIOM: T€HEPATUBHI KPYIHIII Ta MalOTh OUIBII OKpYTITY (hopMy.

Pozmawyeanns opynvok: 1 — eepxiexosa bpynoka, 2 — nazyuwini OpyHoKU,

3 — Oiynutl nazin; 4 — eyznu, 5 — misceysis



JIuctku, a pa3oM 13 HUMU W OpYyHBKH, PO3TAlIOBYIOTHCA Ha CTeONi B
neBHOMy — nopsaky. Jucmkoposmiwenna  moxe  OyTu  uepzoeum,
cynpomuenum i Kinbuacmum. llpu yeproBoMy po3MillleHHI JHCTKH
IPUKPITLTIOIOTHCS 110 OJTHOMY B KOKHOMY BY311 (1y0, Oepe3a, TOIoIs, COHSIIHUK).
SIKIIO JTUCTKH 3HAXOJATHCS IO J[Ba B KOXKHOMY BY3IIi, OJJUH MPOTH OJHOTO, TO II€
CYIPOTHBHE JIMCTKOPO3MIIIeHHS (KJeH, Oy30K, >KMMOJIOCTb, M'ATa). Y JESKHUX
pPOCIMH B OJHOMY BY3Jl «CHUIATHY» KIJIbKa JUCTKIB — II€ KUJIbYAcCTE PO3MIIICHHS

(omeanjip, enojes).

Jlucmkoposmiwenns: 1 — uepeose, 2 — cynpomugne, 3 — Kilbuacme

Konu BoceHu nucTs onajae, CTaloTh HOMITHUMU OpYHBKH. 3a PO3MIILIEHHSIM
OpyHbOK Ha cTebJil, 3a iX (opmoro, 3a0apBICHHSIM Ta 1HIIUMU O3HAKAMH HaBITh
3MMOIO0 MO>KHA BU3HAUUTH JIEPEBO 200 KyII.

Crebna ngyxxe pi3HOMaHITHI. 3a HampsSMKOM pOCTY iX MOAUISIIOTH Ha
npamocmonui, noe3yui, 6umki, winki. Y OUIBIIOCTI POCIHH cTe€0Ja IPAMOCTOS U1
(kJIeH, Juna, COHALIHUK, KyKypyzasa). Crebma, ski JexaTb Ha 3eMiIl H MOXYTh
YKOPIHIOBATHCS y BY3Jax 3a JOMOMOTOK JOJATKOBUX KOPEHIB, HAa3WBaIOThH
noB3yuuMu (OapBiHOK, JKOBTEIb NMOB3yuui, cyHuus). Crebna, ki 0OBHUBAIOTH
oTIopy 1 MIAHIMAIOTHCS O Hill, HA3UBAIOTh BUTKUMU (KBacouisi, Oepi3Ka IMOJIbOBa,
XM1JIb, TPOIIYHI POCIMHM — JiiaHu). Yinki cTebiia MaroTh pi3HI NPUCTOCYBAHHS —
BYCHKH, MIMUYaKH, 3a JOMOMOIOI0 SKHX HPUKPIILIIOITECS A0 Omnopu (ropox,

BUHOTpan). Po3pi3HsoTh crebna M’sSKi Ta COKOBUTI — TpaB SHHUCTI W TBepAl Ta



MilH1 — aepeBHi. [lepiri xapakTepHi 11t TpaB’ IHUCTUX POCIIWH, APYT1 — 7S IEPEB

Ta KYyIIIiB.

Buou cmebna: a — npamocmosyuii; 6 — UCXIOHUI,; 8 — YINKULL, 2 — BUMKUIL,

0 — no83yyUll

AGu 3po3ymiTH, K CTE€0J0 BUKOHYE CBOi (PyHKIIi, HEOOXITHO 3HATH HE
TUIBKM MOro 30BHIINIHIO, ajie ¥ BHYTpilmHIO OynoBy. Haiikpaiie BHYTpilIHIO
OynoBy crebjia BUBYATH II1J] MIKPOCKOIIOM Ha IMOIMEPEYHOMY 3pi3l TUIKH JEPEBHOI

POCIMHHA, HAITPUKIIAJT JIUIIHN.

KOPA
PIYHI KUTBLLS g -
TIOKPHUBHA Z IS bl
TKAHHHA : SN SR mpEBIHA
AL i
CEPLIEBHMHHI i )

TMPOMEHI

Y H (KCHIEMA

1
CHTOBHOHI TPYEKH (GJIOEMA)




Buympiwmnsa 6yoosa cmebna

Ha mamonky mokaszaHo BHYTpiIIHIO OyAoBYy cTebiia. 30BHI JiepeBHE CTE0I0
BKpUTE KOPKOM, TiJl HUIM 3HAXOJIUThCS OaraTouiapoBa Kopa, Aaili— Jyd, KAl
CKJIQJIA€ThCS 13 CUMONOOIOHUX KlimuH proemu 1 MEXaHIYHOT TKAaHWHU. 3a JTyOOM
pO3TaIOBaHUl IIap Kam@ito. Yloro KIiTHHU HinsAThesd, i TOMy cTe6I0 pocTre B
TOBIIUHY. 32 KaMO1€EM PO3MIIIYEThCS depesuna, N0 CKIaay SKOi BXOISATh IIMPOKI
cyounu kcunemu. lleHTp crebrna 3aiiMae cepyesuna, y KIITHHAX AKOI 3a3BUYai
BIJIKJIQJAIOThCSl MOXHUBHI PEYOBMHHM. TKAHMHU, 3 SKHX CKIQJAa€ThCs CTeOII0,
3a0e3MevyyloTh BHUKOHAHHA WOTO OCHOBHUX (YHKUINA: npoeionoi, onophoi,
3anacaroyoi.

30BHI JIepeBHE cTE0JI0 BKPUTE KOPKOM, Ml HUM PO3MILIYETHCS KOpa cTedia,
U011 3HAXOAUTHCS JIy0, Y SIKOMY MPOXOJATh CUMONOOIOHI KimuHu hroemu ta
KJIITUHUA OMOPHOI (MEXaHIYHOT) 1 3amacarouoi TKaHUH. 3a JyOOM pO3TallOBYEThHCS
map Kamoil, KIITAHUA SIKOTO JUISATBCS 1 TUM 3a0e3leuyroTh pICT credja B
TOBIIMHY. Bil HBOTO 10 IEHTPY PO3MIIIYETHCS TOBCTUM mmap aepeBuHH. o ii
CKJIaJy BXOJATh CYJIMHH KCHJIEMH, OTIOpHA Ta 3amacatoya TkaHuHu. LleHTp cTebna
3aliMae cepuesuHa, y KIITHHAX SKOI BiIKJIAJAIOTHCS TIOXKUBHI PSYOBUHH.

Kam6ili 3HaxoAuThCd B aKTUBHOMY CTaHI JIMIIE TIE€BHY YacTHHY POKY.
KiituHu #oro AUISTHCS B TIEPI0J] 3 BECHH 10 OceHi. [1ix 9ac moauty yTBOPIOIOTHCS
ejleMeHTU JyOy Ta jaepeBuHU. [Ipu 1boMy HaBeCHI KaMOli yTBOPIOE TOJIOBHUM
YMHOM BEJIUKI CYAMHHU KCHJIEMH, a BOCEHH — JpiOHI CyAMHHU 1 OaraTo OMOpHOi Ta
3aracarouoi TKaHMH. BecHOI0 HacTymHOro poky kamOili 3HOB BIOKJIaAae y Oik
JICPeBUHM BENHUKI CyIWHU. TakuM 4YWHOM, BECHSHA JIEpEBHMHA CTUKAETHCA 3
OCIHHBOIO. BOHU pi3HI 3a CKJIaJOM, TOMY M) HUMHU BHJIHO MEXY, TOOTO KUIBIS
JIEPEBUHU, 110 YTBOPIOIOTHCS MPOTITOM OJHOTO ce30HY. Taki KiJiblii HAa3UBaIOTh

PIYHUMU.



Piuni xineys

Paxyroun piuHi KUIbLSA HA COHJISSHOMY CTOBOYp1 JiepeBa, MOKHA BU3HAUUTU
roro Bik. KpiM TOro, po3auBIsIOUMCH PIYHI KUIBIS, MOYKHA YSIBUTH TI YMOBH, Y
AKUX POCJIO JIepeBO B TOM uUW 1HMHKN pik cBOro >KUTTA. Llupoxi piyHi KinbLs
KaMO1if yTBOPIOE 32 YMOB TEIUIOTO 1 BoJjiororo jita. Komu nito mpoxosionHe abo
MOCYILTMBE, TOBIIMHA KiJIeI[h 3HAYHO MCHIIIA.

Takum ymHOM, 30BHIIIHS Ta BHYTpilIHA OyaoBa crebia BIAMOBiIAE HOTO
TOJIOBHUM (DYHKITISIM:

o npoeioniii — no0pe pO3BUHEHA CHCTEMa MPOBIAHUX TKaHUH, SKi
3a0e3MeuyloTh TPAaHCIOPT PEYOBUH MO POCIIHHI,

o ONOPHIl — HAABHICTb BEJIMKOI KUIBKOCTI MEXaHIYHUX TKaHWH, 3a
JIOTIOMOTOI0 SIKUX CTE€OJIO MATPUMYE BC1 HAJ3EMHI OpraHy Ta MiAHOCUTH JIUCTS 10
CBITJIA;

o 3anacarouiil — TPUCYTHICTh KJIITUH 13 TMOXUBHUMHU PEYOBHHAMH B

ny0i, IepeBUH1 Ta CEPIEBUHI.

Buoo3minu nazona

Pocnuau MoxyTh (hOpMyBaTH HaA3EMHI Ta Mi3€MH1 TaroHH.

Jlo BUIO3MIH HaOd3eMHUX NA2OHIE BITHOCSTH KOJIOYKH, BYCHKH, KIaJO/li,
dbutokIaii.

Kontwouka € 37epeBUIMM YKOPOUYEHWM TIAarOHOM 0€3 JIMCTS 3 TOCTPOIO
BEepXiBKOI. Poib KOJMIOUOK TOXO/KEHHS 3 TMaroHy, B OCHOBHOMY, 3aXHCHA.

Kosntouku € B 1ukoi s101yH1, KPYIIUHU MPOHOCHOT, JUKOI TPYII, TISANYIl 1 TJIOY.



Bycuku — 1ie narin 0e3 JHUCTs, 3aBISKH HOMY POCIHHA OTPUMYE JOJATKOBY
OTIOpy, TOMY BOHH € B POCIWH, IO HE 3JaTHI CaMOCTIHHO TMepedyBaTH Yy
BEePTHKAIBHOMY TOJIOKCHHI. ByCHKM MaroTh BHHOTpaj, rapOy3, KaByH, IWHS,
OTIPOK.

Jlo Hag3eMHUX BUIO3MIHUB TAroHy BiTHOCSTHCS TaKOX 6ycd CYHUui i
cmeonoesi Oyabou Konbpaoi.

Jlo BHUIO3MIH HiO3eMHUX 6UOO03MIH NA2OHI@ BITHOCATH KOpeHesuuwid,
oynvou, yubdyuHU.

Kopeneeuwe 3naxonutbcsi B IpyHTI. Ha HbOMY € JHMCTKH, ajie BOHH
BUJIO3MIHEHI, TOOTO TepeTBOpmiMcS Ha Oypi abo 6e30apBHI dycku. Y masyxax
JIMCTKIB XOBaIOThCSI OPYHBKH, 3 IKMX BUPOCTAIOTh HaJa3eMHI naronu. Kopenesuiire,
SK 1 BCl MAroHW, CKIAJAEThCS 3 BY3MIB 1 MIKBY3Js. Y BY3JIaX YTBOPIOIOTHCS
noaaTkoBi kopeHi. Ha BepxiBIili 3HaX0UThCS BEpX1BKOBa OpyHBbKa, sika 3a0e3reuye
picT KOpeHeBUINa B NOBXHHY. KopeHeBuiie Mae 6arato 3amacarouoi TKaHWHH, B
KIITAHAX SKOi BIJIKJIANAOThCS TOXXKHUBHI pedoBMHU. KopeHeBuia € B TUPIIO,
IMIBHUKIB, KOHBaIII.

Bbynv6u yTBOPIOIOTHCS Ha KIHIAX MIJ3€MHUX MAaroHiB — CTOJIOHIB. 3BEpXY
Oynp0a BKpUTa KOPKOM. Y 3arjiuOMHaX 3HAXOIATHCS BIUKa-OpYHBKHU. Y cepeauHi
Oynp0a 3amoBHEHA KIIITHHAMHU 3aracarodoi TKAHWHW 3 PI3HUMH TIOXUBHUMH
pedoBuHaMU. Tak, HapUKIa, OyIb0M KapTOIUTl 3aMacaloTh KPOXMallb.

Huéynuna mae BKopoueHe cTe0J]0 — JeHIe. 3HU3Y BiJl HHOTO BIIXOMSTH
JOJJaTKOBI KOpEH1, a 3BEpXy pPO3MIIIYIOThCS BEpXiBKOBa OpyHbKa Ta M'SICHCTI
COKOBHTI JTyCKOTIOA10HI JIUCTKH 13 3a1acoOM MOKMBHUX PEUYOBHH, SIKI PO3YMHEHI Y
KIITHHHOMY COKY BaKyosi. 3BepXy IMOyJIMHAa BKPHUTAa CYXHUMH IyCKamH, sIKi
BUKOHYIOTh 3axucHY (¢yHKII0. [{uOynuHU YyTBOPIOIOTBCS B LUOYJ, YaCHHKY,
JIUTIT, TIOJBIIAHA.

HaazemHumMu BUI03MiHAMY TTaroHa € M'SCHUCTI cTe0Jia KaKTyCiB, y TKAaHUHAX

SKHUX 3aI1acac€TbCAa BOAA.



Jucmok. 306Hiuna 0yoosa 1ucmka

JInctok — opran (poTocHHTe3y i TpaHcHipauii. Floro 30BHIMHS i BHYTpimIHS
Oy/10Ba MPUCTOCOBAHI /10 BUKOHAHHS MX (yHKIH. JIMCTKM qy’Ke pi3HOMAaHITHI 3a
po3MipoM 1 opMor0, ajie OUTBIITICTh 13 HUX CKIAJAAE€THCS 3 IBOX OCHOBHUX YACTHH:
JMCTKOBOI TUTACTUHKU Ta Yepenika. JIMCTKOBa TMJIacTUHKA YacTillle Mae IUIOCKY
dopMy, 1O YTBOpIOE TUIONIY /IS  BJIOBIIOBaHHS cCBiTNIAa. Yepemok
cTe00moA10HNHN, BUIOBKEHHUH, 3 HOTO JOMOMOIOI0 JHCTOK MPHUKPIILIIOETHCS 10
cTebna. Yepenku 3a0e3meuyroTh Kpaille po3MIilleHHs JUCTKIB Ha CTeOJ11 BITHOCHO

CBiTJIA.

Hepeimor

JHCTEOBA

IAACTHHES ~
\

3osHiwnsa 6ydoea nucmka

JIMCTKM 3 "epemKamMu MaroTh JIUIa, KJIeH, si0MyHs, Tonos. [Hoi TUCTKY He
MalTh YEpEIKiB, TOJl BOHHM MPUKPIIUIIOIOTECA 10 cTebjia TuiacTuHKor. Taki
JUCTKUA HA3WBAIOTh CUISTYUMU (QJI0€, BOJOMIKH). JINCTKH MOXKYTh OyTH TPOCTUMHU

Ta CKJIIaJHHUMH.



* YL

cxnadui nuemeu

Ilpocmi ma cknaoHi mucmru

Ko 4epemiky BIANOBIJAE OJHA JIMCTKOBA IJIACTMHKA, TaKUM JIMCTOK
HA3MBAIOTh MPOCTHUM, a SKILO JB1 400 OUIbLIE — CKIaAHUM. JIUCTOUKU CKIaJTHOTO
JUCTKA MPUKPIIUTIOIOTECS JO OCHOBHOTO 4YepelllKa BJIACHUMHU KOPOTEHbKUMU
yepeuikaMu (KOHIOIIMHA, CYHHIIS, TpOsHIa, akamis). Ilig yac muctomagy BOHH
BIIJIUISIFOTHCS B1J] TOJIOBHOT'O UEPEIIKa, 1 KOKEH 3 HUX OMaae OKPEMO.

JIMCTKOBI TIJIACTUHKHA BIAPIZHSAIOTHCS 32 (OPMOIO: o06anbHi (Tpyiia),
AlYyenodioni (MoOPOKHUK), cepuenodioni (0y30K), cmpinonodioni (CTpiIoInCT).

3a 00pucoM KpaiB MUIACTUHKHM TAKOXK MOXKYTh OYTH PI3HUMU: ULIbHOKpAimu
(Oy30K), 3y6uacmumu (TiuHA), MAJIHYACTHMHM (TPYIIIA) TOIIO.

Ha nuctkax 6aratbox pocivH 100pe BUIHO KUK, OCOOJIMBO HA HIXKHHOMY
oomi. [Ipo ckman >KMIOK MU MOTOBOPUMMO Ii3HIINIE, a 3apa3 MOJMBUMOCS Ha ix
pPO3MiIlleHHs, TOOTO Ha XWUJIKyBaHHS. Kunkyeanus oyeac napanenvHe, 0y2oee
ma cimuacme. IHaklie KaXyyH, >KWJIKHM Ha JUCTKOBIM IJIACTHUHI MOXYTh
MPOXOJUTH TMapajenbHO (MIIEHUIS, SYMiHb, KYKypya3a, OCOKa), JIyraMu
(koHBaJIis, acmigucTpa) ab0 CHIBHO PO3Traly’>KyBaTHUCS, YTBOPIOIOUU TYCTYy CITKY

(xneH, 1y0, auna, siomyHs).



Tunu srcunxysanns nucmkis. 1 — ouxomomiune HcunKyeanHs, 2 — napaneibHe

AHCUTIKYBAHHS, 3 — Oyeose dcunkysanis; 4, 5, 6 — cimuacme sHcunkysamms

Buympiwna 6yooea nucmka
Knituany OyZoBy JHMCTKa HAyKOBIII BHMBYAIM IiJl MIKPOCKOIIOM Ha
YUCJIEHHUX TIOMEpPeYHUX 1 TMO3J0BXKHIX 3pizax. Ile J03BoJWIO TMOKa3aTH

BHYTPIILIHIO OY/I0OBY JIMCTKOBOI IJIACTUHKUA B 00’ €MHOMY 300paKeHHI.

WwKipka

cmosn4yacma
mkaHuHa

MsaKyw
nucmeka

XUunka

WKipka

MPKKIMUHHUKU eybyacma mkaHuHa

npoduxu

Buympiwnsa 6yoosa mucmka

Ha wMamonky Bu Oauute 00’eMHE 300pa)K€HHs BHYTPIIIHBOI OyJI0BHU
IUTACTUHKY JINCTKA. 3BEPXY 1 3HU3Y JIUCTOK YKPUTHUH MIKIPKOIO, KA 3aXUIIAE HOTO
Bl BUCHXaHHA. Y HWXKHIM IIKIPII BUIHO NPOJUXH, KpI3h SKI BIIOYBaIOThCS

razooOMiH 1 BUIIAPOBYBaHHS BOJU. MiX BEPXHBOI 1 HWIKHBOK IIKIPKAMH



3HaXOIUThCA M AKYII JHCTKa, SKUA CKJIQJaeThCs 3 KITHH, IO MAaloTh
xyioporutactd. Ilil BEpXHBOIO MIKIPKOIO PO3MIIIYETHCS HIap TPOXU BUTATHYTHUX
kiaituH. lle croBmuacta TKaHWHA. BoHa € OCHOBHOIO (hOTOCHHTE3YHOUOIO
TkaHuHOw0. [lim Hero — rybuacta TKaHWHA 3 OararbmMa MUKKTITHHHUKaMH. [[s
TKaHWHA BUKOHYE (PyHKIIT (OTOCHHTE3Y Ta ra3000MiHY. ¥ M’SIKYII1 JIUCTKA BUIHO
KUJIKY, 10 CKJIaAy SIKOT BXOJASTH IMPOBIIHI TKAHWHU 1 MEXaHI4H1 BOJIOKHA. JKuku
BUKOHYIOTH Y JINCTKY IIPOBIJHY Ta OMOPHY (PYHKIIII.

3Bepxy 1 3HU3Y JUCTKOBA TUIACTUHKA BKPUTA MIKIPKOIO, sIKA 3aXHINAE ii Bif
NOIIKO/)KEHb Ta BUCHUXaHHA. Y MIKIPLI € MPOAUXH, KPi3b SIKI 3A1ACHIOETHCS

npoBsitproBanHs. [IpomuxiB myxe 6araTo — Kilmbka coTeHb Ha 1 mm?

MOBEPXHI
JUCTKA. Y OUIBIIOCTI POCIMH BOHM PO3TAIIOBaHI HA HWYKHBOMY OOIIl JIMCTKA, KYIH
MOTpAIIi€ MEHIIE COHSYHUX TIPOMEHIB, ¥ TOMY TIPOIEC BHUITAPOBYBAHHS
HE3HAYHUU. Y JESIKUX POCIHUH, OCOOJIMBO THX, JHUCTKH SKHX PO3MIIIEH ITi]1
TOCTPUM KYTOM JI0 cTe0Jia, MPOJUXH PO3TALIOBYIOTHCS 3 000X OOKIB IUIACTUHKH,
ajie 3HM3Yy iX yce OJHO Ounplie (MIIEHUI, KyKypya3a, KOHBajis, JiIisf). A oCh
BOJISIHI POCIMHM, JUCTKH SIKUX TUIABAlOTh HA TMOBEPXHI BOJU, MAlOTh MPOIUXU
TIJIBKM Ha BEPXHBOMY OOIIi (JIaTaTTs).

VYci enemeHTH OyJI0BU JIMCTKA BIJMOBIAAIOTh (PYHKIIISM, SIK1 BIH BUKOHYE, —

dboTocuHTE3y 1 TpaHCHiparlii.

Buoo3minu nucmkis

VY neskux pociuH, M0 POCTYTh Y MOCYNUIMBUX YMOBAX, JTUCTKH IIiJ] IIIAPOM
3e7eHNX (POTOCHHTE3YIOUHMX KIITHH MalOTh BOJOHOCHY TKaHHHY. [loai0H1 1ucTKN
HAKOIMUYYIOTh BOJAY B MEPIOA JOIIIB Ta EKOHOMHO ii BUTPA4arOTh Mij Yac MOCYXH.
JIucTku TakuX POCIUH moecmi ma cokogumi (anoe, arapa).

Y Oapbapucy naeski JUCTKU TMEPETBOPWINCS HAa KOJIOYKU 1 BUKOHYIOTh
3aXHCHY POJIb — OXOPOHSIOTh POCJIMHY BiJ MOigaHHs il TBRApUHAMU.

JIMCTKM CTarOTh W BYCHMKaMH, 3a JIOMIOMOTOIO SIKMX POCJIMHA YITUIETHCS 3a

nianopky. Taki gycuku mMaroTh, HaPUKJIIaA, TOPOX, KBACOJIS, BUKA.



VY KopeHeBHIla TUCTKU NEPETBOPHUIINCS Ha HEBETUYKI JIyCOUKHU, Y TUOYIUH —
Ha M ’Acucmi cOKosumi jiycKu, siK1 MiCTSTh 3a11ac MOKXUBHUX PEUOBHUH.

Oco06MBO 11iKaB1 JucmkKu 6 Komaxoionux pocivH. KoMmaxoinHi pociauHu
pPOCTYThY TPYHTaxX 3 HEJOJIKOM a30Ty, HampWKIaa Takux, sk Oomora. Hemomik
a30Ty € TPUYMHOIO TIOSBM TMACTOK: KOMaxW CIyXaTb JDKEpPEIOM a3oTy,
HEOOX1THOTO IS CHHTE3Y O1JIKIB.

V Hamiif kpaini Ha 6070TaX POCTe HEBEIMYKA POCIMHA poCcUUKA. 1i TUCTKY
BKPUTI YUCIIEHHUMH YEPBOHYBATHMH BOJIOCKAMH 3 KPAIJIMHKAMU JIMIIKOI PiTUHH.
I pinmHa npuBabiIO€ KOMaxX, BOHM CiAAIOTh HA JIMCTOK 1 Bpa3 MPUKIICIOIOTHCS.
Tomi BOJMOCKM POCHYKM TOYMHAIOTh 3arWHATUCS, 3aKpUBAIOTh KOMaxy,
NPUTUCKYIOUU 11 10 aucTKa. lIpoTaroM KijgbKOX JHIB POCHYKA NEPETPABIIOE 1
BCMOKTY€ Tijio Oimonaxu. Ko BOJIOCKM PO3TMHAIOTHCS, HA JIUCTKY JIMIIAE€THCA
TIIBKY TIOPOXKHINA MaHiup, skuid 3ayBae BiTep. llle omna pocnuHa, sika JOBUTH

KoMax — Benepuna MyxosoBka.

Jucmonao

Jluctku HEOBroBiuHI. Y OIIBIIOCTI POCIWH BOHHM JKMBYTh OJIMH CE30H
(IexiIbKa MICSIIIB) 1 OMAIal0Th HAa 3UMY, a B MIBJICHHUX KpaiHaX — Ha MOCYIUIMBUN
nepiog poky. Y BIYHO3EJIEHHUX POCIUH BIK JIMCTKIB OUIBIIMN — 2—-5 POKIB, 1
OIaJIal0Th BOHHU HE BC1 0JIpa3y, a MiHAIOTHCS MTOCTYIOBO.

Jlucmonao — onHOYacHE OMaJaHHS JHCTA B OaraTopiyHMX pociuH. B
VYkpaini BiH BigOyBaeTbCsi BOCEHHM (HaBITh € Taka Ha3Ba Micsis). Jluctomany
NEepeayIOTh AEsKl 3MIHH B JUCTKaX. YacTHHA MOKUBHUX PEUYOBUH BIJITIKAE 3 HUX Y
3amacaroyl TKaHUHU cTebjia Ta KOpeHs. 3eleHl JUCTKHU 3MIHIOITh CBil KOJIIp Ha
KOBTHH abo uepBoHWU. lle moB'sS3aHO 3 TUM, IO XJIOPOIUIACTH TMOPSA 13
XJIOpO(UIOM MICTIThH KOBTO-OPAHKEBO-UYEPBOHI MITMEHTH KapOTHUHOIAU. Ale, se
MpaBUJIO, MU iX HEe 0aunmo, 00 3eneHui Kojip xjopodiny nmepeBaxkae. Ta kKoiau
BOCEHU XJIOPO(DT PYHHYETHCS, TIPOSBISIETHCS KOJIIP KAPOTHUHOIMIB, 1 JIUCTA CTa€

YKOBTUM 200 YEPBOHUM.



Jlucronaa € MPUCTOCYBAHHSAM POCIHH O HECHPHUSITIMBUX 3UMOBHUX YMOB.
VY3UMKy KOpeH1 He MOTJMHAIOTh XOJOAHY BOAY 3 IPYHTY, 1 POCIUHH MOXYTb
3arMHYTH BiJl HECTaui BOJIOTH, SIKIIO JIMUCTKU BUIIAPOBYBATUMYTbH BOJY, K 3aBXK/IU.
Ckuparouu JUCTS, JepeBa pI3KO 3MEHIIYIOTh IUIOILY BHUIIAPOBYBAHHA 1 LIUM
3aXMIIAIOTHCS BiJl BUCUXaHHS. Y BIYHO3EJIEHHUX POCIMH TEX ONAAA€ JHUCTA, X04a i
noctynoBo. CnpaBa B TOMY, IO B MPOLECT >XKUTTEMISIBHOCTI B JIMCTKaX

HAKOMMYYIOTHCS IIKIAJIMBI peuoBUHU. PocianHa ckunae TucTky, 00 mo30yTucs ix.

KurreBi ¢QyHKuii pociauH: (OTOCHMHTE3, MiHepaJbHe KUBJICHHS,
AUXaHHA, TpaHcnipanis. [lepemimeHHs pe4oBuH o pociauHi. PicT i po3BuTOK
pocyiuH. Pyxu pociaun. Peryasiuis :xuTTeBUX QYHKIIH Y POCIHH

PocnyunaM BnacTHBI BCl O3HAKW XKUBUX OPraHi3MmiB, 30KpeMa OCOOJIMBOCTI
XIMIYHOTO CKJIady, OOMIH pPEYOBHMH 1 TEPETBOPEHHS e€Heprii, romMeocras,
MOAPa3HEHHS, BIITBOPEHHSI Ta PO3BUTOK TOIIO. OCHOBHMMH TpoIliecaMu OOMIHY
PEYOBHH 1 TIEPETBOPEHHS €HEPrii B pOCIUH € (HOTOCHUHTE3, MiHEpAJIbHE KUBJICHHS,
TpaHcHiparllisi, AMXaHHs Ta BOJHUN OOMiH.

dDoTocHHTE3

VY 3B’S3Ky 3 THM, IO OCHOBHUM IPOLECOM KUTTEAISUIBHOCTI POCIHH €
dboTocuHTe3, SKM MOTpeOye CBITIA, HAAXO/HKEHHS BOAM 3 TIPYHTY Ta
BYTJIEKUCIIOrO Ta3y 3 MOBITPsS, y HUX chopMyBanacs HU3Ka MPUCTOCYBAHb MJIs
3MIIACHEHHS LIOTO CKJIAIHOTO MPOILIECY.

CrtpykTypa JnHMCTKa $SIK OCHOBHOTO oOpraHa (POTOCHHTE3y SKHANMOBHIIIE
3aJJ0OBOJIbHSIE BUMOraM Lboro mpouecy. lllkipka mucTka mpo3opa 1 Hpomyckae
MaKCUMaJIbHY KUIBKICTb CBITJIa BCEPEAMHY, a CaM JIMCTOK IIOCKUM, 110 3a0e3nedye
30UTBIIICHHSI TIOBEPXHI BJIOBIIIOBAHHS COHSYHOTO TIPOMIHHS. Y CTOBMYACTIN
MapeHxiMi, 10 3HAXOJUThCS OE3MOCEPEeNHBO MijJ BEPXHBOI IIKIPKOK, SKpa3 1
B1JIOYBA€ETHCS Tpoliec POTOCUHTE3Y, TOJI K Iy0yacTa mapeHxiMa MICTUTh BEIUKI
MDKKJIITHHHHUKH, IO CIIPUSE Tpoiiecy razoo0Miny. Byriekucnuii ra3 npoHukae B
JUCTOK 4Yepe3 TMPOJAMXH, 5Kl BIIKPUBAIOTHCA 31 CXOJAOM COHIS, 1 TIO

MDKKJIITHHHUKAX MMOTPATUISE 0 KIITHH, SIK1 3/IIHCHIOIOTH (DOTOCUHTES.



Bona HanmxoauTh 10 JUCTKA MO MPOBIIHUX MYYKaX, SKi, pO3TalyKyrOUHCh,
YTBOPIOIOTH MEPEXY JKUJIIOK, /IO TOTO K KOXKHA KJIITHMHA 3HAXOJIUTHCS Ha BiACTaHI
He OlIbIIIe ABOX-TPHOX KIITUH BiJ] HAHOIMKYOT KUIIKH.

KinueBi  mpoaykTd  (OTOCHHTE3y  MPOTATOM  CBITJIOBOTO  JIHSA
HAarpoMaJpKYIOThCSl B JIMCTKY, a BHOYl NEPEXOAsITh y pO3YUMHHY ¢opMy Ta
(b10eMor0 IpSIMYIOTh J0 3aMlacalouuX OPraHiB 1 TUX YACTUH POCIMHMU, 1110 POCTYTh.
Kucenpb, skuii yTBOpUBCS Yy mpoueci (OTOCHHTE3y, BHUAAIAETHCS UYepes
MDKKJIITUHHUKY Ta MPOANXUA a00 BUKOPUCTOBYETHCS POCIMHOIO 1] 4ac TUXaHHS.

Minepanvue scuenenns

MinepanbHe >KUBJICHHS 3IIHCHIOETHCS B POCIWH 3a JIOTIOMOTOIO KOPEHS.
BoHo moB’s3aHe 3 TMOIIMHAHHAM HEOOXITHUX POCIWHI MIHEPAJIBHUX COJIEH Y
po3unHeHOMY BUTIsIAI. CTpyKTypa KOpEHS MPUCTOCOBAaHA ISl 3I1ACHEHHS ITi€i
GyHKIIT, OCKUIBKUA po3rajykeHa KOpeHeBa CHCTeMa cama Io co0l Ma€ JI0CTaTHhO
BEJIUKY MPOTSHKHICTh 1 IUIONIY, ajie BOHA 3HAYHO 3OUIBIIYETHCS 3a PaXyHOK
KOPEHEBHX BOJIOCKIB BCUCHOT 30HH.

VY HalOUIBIIMX KUIBKOCTSAX POCIMHM TOTpeOyroTh Hitporeny, docdopy,
Cympdypy, Kamiro, Kanemiro, Marnito Ta ®epymy, Toni sk Manran, bop, [unk,
KynpyMm mnornmHaioTbcs HUMH B MEHIIMX KOHLEHTpAIsX, 110 I[OB’s3aHE 3
GYHKITISIMH [IUX €JIEMEHTIB Y POCIIMHAX.

MinepanbHi coJli HEOOX1THI POCIHHI JJI BKIIOYEHHS 10 CKIaay OpTaHIgvHUX
CIIOJIYK 1 MPOTiIKaHHs 0araTbOX MPOIIECIB KUTTEIISIIBHOCTI. bpak MiHepanbHHX
coJiell y TPYHTI MPU3BOJUTH JI0 MIHEPANbHO20 20]100Y8aHHs, HACIIIKOM SIKOTO €
3ymUHKa pPOCTy, 3MiHa 3a0apBJICHHS ¥ oOOmMagaHHsS JUCTSA, OYTOHIB 1 TUIOMIB,
3ami3HEHHS IBITIHHS, a TAKOK 3MiHA (POPMH POCIHMHHU B LIJIOMY. 30KpeMa, HecTada
Hitporeny Ta Marsito cynpoBOIKY€THCS TOKOBTIHHSIM JIUCTKIB Ta X OMaJaHHSM.

Pocnuau BupiytoTh MpoOJeMy HEIOCTYHMHOCTI a00 IMOBHOI BiJICYTHOCTI
€JIEMEHTIB MIHEPAJIbHOTO JKUBJEHHS pI3HUMHU crnocobamu. OpHi 3 HHX
BUKOPUCTOBYIOTh J[UISI LIOTO cuMOio3 i3 0yavOouKkoeumu Oakmepiamu 4Yd
rpubamu  (mikopu3zy) abo OJEpXKylOTh, Hampukiana, HiTporen 3a paxyHOK

YKUBJICHHS KOMaxaMHu, SIK pocudka abo BeHeprHa MyXxoJoBKa.



3aassa MABUIEHHS BPOXKAWHOCTI CUIBCHKOTOCIIOAAPCHKUX KYJIBTYp, IO
3a0UpalOTh 3HAUHY KUIbKICTh MIHEpaJbHUX COJIEH, Y IPYHT BHOCATHCS J0OpUBa,
K1 HaJIeXKATh 110 MIHEPAIbHUX, OPZAHIYHUX A00 OaKmepiaibHUX.

JlJis HOPMAaJIbHOTO POCTY KOpPEHA HEOOXiqHO, 100 TIpyHT OyB HE JIHIIE
MOKMBHUM, aji€ ¥ MaB BIJINOBIHY CTPYKTYpy, TOOTO B HbOMY MOBHHHI OyTH
MPOMIXKKH M1 YaCTUHKaAMU TPYHTY, MO SKUX JIETKO MPOHHUKAIOTh BOJA 1 MOBITPS,
1o 3abe3neyye AUXaHHs KOpeHs. [PyHT CKIaJaeThes 3 MiHEPAIbHUX YaCTUHOK —
MICKY, TJIMHU Ta 1H. 1 KOMIIOHEHTA OPTaHIYHOTO TTOXOKEHHS — 2yMycy, IKUM SBIISIE
co0o10 mepepoOIieH] PI3HOMAHITHUMHU OpraHi3MaMH POCIWHHI 3alIHuIIKUA. ['ymyc

CHpHUsI€ CKICIOBAHHIO MIHEPAIbHUX YaCTUHOK Y TPaHYJIH, MUK SIKUMH € TIPOMIKKH.

JInxanus

PocnuHu HE € BUHATKOM 13 3arajlbHOrO IMpaBWwia W TaKoX 3/IMCHIOIOTH
IpolieC JMXaHHS, MPOTE€ Ha CBITIl BIH MAacKye€TbCS BUJIJICHHSM KHUCHIO TNpU
dboTocuHTE31, a 3a BIACYTHOCTI CBITJIA POCIMHU HIYUM HE BIIPI3HSIIOTHCS BiJ
TBapWH 1 TMIOTJIMHAIOTh KHWCEHb, BUAUIAIOYM TPU IBOMY BYTJECKHCIHHA Ta3.
Oco065MBO IHTEHCUBHUM € JUXaHHS KOpeHiB. JJi1 HOpMaIbHOTO MPOTIKAHHS 1THOTO
MPOIIeCy KUCEHb Ma€ TMPOHMKATH MK YaCTUHKAMH TPYHTY, TOMY Ha HaJMipHO
yTpaMOOBaHUX a00 3aJIUTHX BOAOKO JUISHKAX POCIMHM MOTEPHAOTh BiJ HECTaul
KHCHIO, T1pIIE POCTYTh 1 HABITh TUHYTb.

Kucenb 10 TKaHWUH POCIMH HAAXOIUTh MO CHUCTEMI MIKKIITUHHUKIB. Y
JIMCTKHU Ta 1HII (POTOCUHTE3YI0Ul OPTaHH POCIMHU BiH MPOHUKAE YePe3 IPOIUXH, a
710 BKPUTUX KOPKOM YaCTUH — YEPE3 COUeBUUKU.

Y BOAHHMX 1 HAaBKOJOBOAHUX POCIMH YHACHIJIOK HecTadyl KHCHIO
MDKKJIITUHHUKA ~ 30UTBIITYIOTBCS W YTBOPIOIOTH  CIEIIATBHY  HOBIMPOHOCHY

mKaHuHy, sIK y cTe01aX XBOIIIB, YepellKax 1 JUCTKOBUX IJIACTUHKAX JIATATTS.

Boanuii 00min. Tpancnipanisi. Pyx pe4yoBuH pocIuHOI0
Bona motpibHa pociuHam Ui 3A1HCHEHHS Tpoliecy  (OTOCUHTE3Y,

30UTBIIIEHHST PO3MIPIB KJIITHH, a TAKOX TPAHCIOPTY peyoBUH. BoHa mormMHa€ETHCA



KOPEHEBUMH BOJIOCKAMHM 1 4Yepe3 TMEpBUHHY KOpPY KOPEHS HAAXOAUTh 0
IIEHTPAIBHOTO MITIHJIPA, KIITHHU SIKOTO MICTSITh OUTBINI KOHIICHTPAIII1 COJIeH, HIXK
B IHIIUX KJIITUHAX KOPEHs. YHACII0K [[bOTO OCMOTHYHUN THUCK KIITHHHOTO COKY
B HUX BUIIHH, 1 O HUX NPAMYE MOTIK BoAM. [li KIITUHM MOCTIMHO BUYABIIOIOTH
BOJly B CYJIMHM KCWJIEMH, ITiJIHIMalOuH ii piBeHb. Lle siBuIlle Mae Ha3By KopeHego2o
MUCKY.

KopeneBuii THCK 31aTHUM MITHATH PIAMHY Ha JEKUIbKAa METpIB, ajie HE Ha
TaKy BHUCOTY, sIKa MOTpiOHA CTOMETPOBUM €BKaJinTaM i cekBosiM. [Tomanbmuii pyx
BOAM POCIHMHOIO 3AIMCHIOETbCS 3aBIAKH 1i BUMAPOBYBAaHHIO JIUCTKAMU —
mpancnipayii, OCKUIbKU TIPU I[bOMY YTBOPIOETHCS PO3PIIKEHHS 1 BOJa HIOUTO
MPUCMOKTY€EThCs. TpaHcmipaltist 37e€01IbI10T0 BiI0YBAETHCS Yepe3 MPOAUXH.

Boanuit oOMiH TicHO TmOB’si3aHUN 13  (OTOCHHTE30M, MIHEPAIbHUM
’KUBJICHHSIM, TUXaHHAM Ta 1HIIUMH MPOLECAMU KUTTEISIIBHOCTI, OCKUIBKU BOJIA €
HEOOX1HOW Il (OTOCHUHTE3y. 3 PYXOM BOJM TEPECYBAIOTHCS KCHUIEMOIO
pO3UMHEH] MiHEpabHI COJll, a (IJIOEMOI0O — PO3UYMHEHI OpraHiuyHl PEUYOBUHHU.
BucxigHuii Tik BoaM Ta MIHEPAJIBHUX COJIEH 3a0€3MeuyiOTh KOpeHesuil muck i
mpancnipayia, a HU3XIAHUA TIK PO3YMHEHMX OPraHIYHUX PEYOBHUH — CHIIA
36MHOTO TSDKIHHSA. 3aBaHTaXYHOThCS OpraHiuHI peuyoBHUHM Yy dioemy 3a
JIOTIOMOTOI0  KJIITUH-CYNYTHUIIb. TpaHCIOPT PEHYOBHH Yy pPa/lialIbHOMY HaIpPSIMKY
3IACHIOETHCS MAPEHXIMHUMHU KIITHHAMU CEPUEBUHHUX RPOMEHI8, 3a0e31euyioun
TUM CaMUM HaJlIfHE CIIOJIyYEHHS MK YacTMHaMHU cTebJa.

inkoM 3po3yMino, 1o JehiUT BOAM MPHU3BOAUTH CIOYATKY 10

NPUTHIYEHHSI LIUX MPOIIECIB, B’IHEHHS, a 3T0J0M 1 10 3aru0esi poCcIuHU.

Pyxu pocinH

PociuHu pearyroTb Ha 3MIHM B HAaBKOJIMIIHBOMY CEpPEIOBHILI T'OJIOBHUM
YUHOM IUISIXOM 3aXHUCHOI nepeOyoBH OOMIHY PEUOBHMH Ta POCTOBUX PYXIiB, SK,
30KpeMa, Ha cjlabKi MOCTIHHO abo MEepioAMYHO Ai0Yl 3MiHH, 110 BiIOYBalOTHCS Y

MIPUPO/I1, HAMPUKIIA CX1J1 1 3aX1]] COHIIS.



[losiBa OAHOCTOPOHHBOTO POCTOBOTO BHUTMHY POCIAMHH i €O
OCBITJICHOCTI HA3UBAETLCA (homomponizmom. 3MiHA OCBITICHOCTI € TPHUYUHOIO
BIIKPUTTS 1 3aKpPUTTS KBITOK ACSKUX POCIUH (KapTOIUIl) Ta 3MIHHM IOJIOKCHHS
JUCTKIB (01712 aKarlist, KUCJIHIIS).

3eMHE TSDKIHHS € HE€ MEHII BaXXJIMBUM UYUHHHUKOM JUIsl POCIMH: KOPEHI
3aBXKIU POCTYTh JIO IIEHTPY 3emJii, a MaroHud — BiJg HBOro. Lli pocroBi pyxu
HA3WBAIOTHCS 2€0MPOnizmom. JI0CTaTHRO PO3BHMHEHA B POCIHMH 1 TeMIlepaTypHa
YyTJWBICTh — BOHMU 37aTHI BIJKPHMBATH Ta 3aKpUBATH KBITKH, OITyCKaTH W
HiAHIMAaTH JUCTKH, 30KpeMa i y BIJIMOBIAb Ha JOOOB1 KOJIMBAHHSA TEMIEPATYPH, SIK,
HAIpPUKIIAJ, TIOJbIAaHU abo kBacoiyisi. Ha moTuk pearye mimMo3a copoM’si3iuBa, 110
MUTTEBO OIYCKA€ 1 CKIaAae JUCTOYKH. He MeHIy 4yyTnuBICTh MatOTh KOMaxoi/iHi
POCIIMHY, IO 3aKPUBAIOTH JIUCTS, SIK TUTBKH HA HUX CSAJIE MIKPOCKOIIIYHA KOMaxa.

binpiia yacThHa omMHMCaHUX PYXiB POCIMH € POCTOBUMH, OCKIJIBKH 3MiHA
HampsIMy POCTY YaCTHHH POCIHMHH, BIIKPUTTA-3aKPUTTS KBITOK Ta OITyCKaHHS-
MITHATTS JIMCTKIB — II€ HACTIAOK OLIBI IIBHJKOTO ITOJOBXEHHS BEPXHBOI a00
HUKHBOT, MPaBoi ado JI1BOi CTOPOHU CTEOJIa, JINCTKA, KOPEHS POCIIUHH.

CrocrepiratoTeCsi TaKOXK 2iepockoniuni pyxu pocaun e pyxu BimMepianx
YaCTUH PpOCIUH (MEPEeBAKHO CYXUX 3pUIMX IUIOAIB), IO BUKJIMKAIOTHCA
HEOIHAKOBOIO TIMPOCKOMIYHICTIO iX TKaHUH. ['IrpOCKOMNIYHI pyXH rOJIOBHUM YHHOM

3a0€3MeuyI0Th PO3CIFOBAaHHS HACIHHSI.

Peryasinis (QyHKIiH KUTTEMIAIBHOCTI B NOKPUTOHACIHHHX POCJIMH.
DiToropMoHu

KosxeH opran pociiiHM BUKOHYE JIMIIE MEBHI (YHKILII, MPOTE Mae NOTpeOy
npy IIbOMY 1 B OTPUMAHHI BiJ| IHIIUX OpraHiB MEeBHUX pedoBWH. Hampwukmian,
KOpEHI 3a0€3MeuyoTh PEIITY YaCTUH POCIUHHU BOJOIKO 1 MiHEpaJIbHUMHM COJISIMH, a
naridH — opraHiyHuMHM pedoBUHamMu. CKIQAHICTh TPOIIECIB, IO BIAOYBaIOTHCS B
POCIMHHOMY OpraHi3Mi, BHMara€ TOHKOI KoopauHaiii. Bona 3mgilicHIO€TBCS
3aBJSIKM BMHMKHEHHIO W rmepefadl OIOCNEKTPUYHHUX IMIIYJIbCIB, @ TaKOX 1

(bITOrOpMOHANIbHIN CUCTEMI.



[Ipy oOCBITJIIEHHI POCIAMHH, AOTUKY [0 JHCTKA MIMO3H COpPOM’S3JIHBOI,
MoCajlll Ha JUCTOK KOMAaxOiAHOI POCIMHH HOBOI >KEPTBH B POCIMHI BHUHHUKAE
CICKTpUYHUN CcTpyM. BiH mepenaerbcss y BCl YaCTMHM POCIUHM IO THapeHXiMI
IPOBITHUX IYYKiB, YHACIIIOK YOr0 B OpraHi3Mi 3alyCKalOThCs MEPBUHHI 3aXHCHI
MEXaHI13MH 1 MiAKII0YA€ThCSI TOPMOHAJIbHA CUCTEMA.

Dimozopmonu — 11¢ 010JOTIYHO AKTHUBHI PEYOBUHU, SIK1 37]aTHI BUKJIUKATH
NEBHI peakuii B yKpaill Manux KoHLeHTpauisx. Ha BiqMiHy BiJ TOpMOHIB TBapHH,
BOHU CHHTE3YIOThCSI HE B CIICIIaTi30BaHUX CHJAOKPUHHHUX 3aJl03aX, a B PI3HUX
YacTMHAX POCIWHM, HANpPUKIAJ B TOYKAaX POCTYy KOPEHS Ta MaroHa, 1 3aTHI
nepecyBaTUCsl opranizMoM. DITOrOpMOHU CHPUYUHSIOTH BIUIUB Ha BCl MpOIECH
KUTTEAISUIBHOCTI POCIMHHOTO OpraHi3My, y TOMY YHUCII Ha (DOTOCHUHTE3, CUHTE3
Oinka, auxaHHs Tomo. [lim Ji€l0 YMHHUKIB HABKOJHUIIHBOTO CEPENIOBHINA iX
KOHIICHTpAIlisl B TKAHWHAX POCIMHHU MOKE 1CTOTHO 3MIHIOBATHCS, 110 MPU3BOIUTH

JI0 BKJIFOUEHHS a00 BUKJIFOUEHHSI IIEBHUX MPOIIECIB.

Tema 3.6. 'enepaTuBHI Opranu NOKPUTOHACIHHUX pociauH. KBiTKa.
CyusitTs. 3anujieHHs Ta iioro piznopuan. IloasiliHe 3anjiqiHeHHs y

KBIiTKOBHX pociiuH. Hacinnau Ta miioau

Keéimkoro Ha3uBaIOTh CKJIQJHUA PENPONYKTUBHUN OpraH MOKPUTOHACIHHUX
POCIIHH, SIKUW € YKOPOUYEHUM Ta BUIAO3MIHEHUM MMaroHOM. BUHATKOBICTh KBITKH 5K
TeHEpaTUBHOTO OpraHa MoJisAira€ B TOMY, L0 BOHA cyMiliae B cobl Bl (QyHKIIT
0e3CcTaTeBOro Ta CTaTeBOr0 PO3MHOKCHHS.

KBiTKa CKIamaeThes 3 KGIMKOHINCKU, KGIMKON0MCA, OUBIMUHU, MUYUHOK
ma mamouok. IIpu 1bOMy KBITKOHI)KKA Ta KBITKOJIOKE — 11€ BUJ03MIHEHE CTEOJI0,
TOA1 SIK JINCTOYKHU YaIIIEUYKH — BUJO3MIHEH] JTUCTKH.

KBiTka Moxe OyTH po3TallioBaHa Ha BEPXIBIl NaroHa (éepxiékosea Keimka)

a00 B masyci JucTKa (0iuHa Keimka).



3a 0MOMOror0 KBITKOHDKKM KBITKM CIIONTYy4arOThcsl 3 maroHoM. Ha
KBITKOHI)KIII MOXYTb 3HAXOJUTHCS OJUH a00 JEKIJIbKa JINCTOUKIB — MPUKGINKIE.
SIK110 KBITKOHIKKA BIJICYTHS, TO KBITKa HA3UBAETHCS CUOAUOIO.

J10 KBITKOJIOKA MPUKPIIIIIOETHCS PEITa YaCTUH KBITKHU, y ACIKUX BHUMaJKaX
BOHO 3I0JIOM PO3pPOCTAETHCS Ta YTBOPIOE OCOOJIMBY CTPYKTYpY, Y sIKOMYy abo Ha
SIKOMY pO3TallOBYIOThCS IUIOAH, SIK, HAIPUKIIAJ, Y IINIMIINHA Ta CYHHULIb.

Ousimuna 3axvlllae TEHEPATUBHY YACTUHY KBITKM Ta HpUBAOIIOE
obOmuimroBauiB. BoHa cKiamaeTbcsd 3 yYalleykd Ta BiHOYKA. Yawteuka 3axuiac
TUYMHKH Ta MATOYKy BiJ MONIKOMKEHHS B OyToHi. Ii wamonucTuku 3a3Buyaii
MalOTh 3€JICHUN KOJIip. BiHouoK, yTBOPEHUI METIOCTKAMU, SIK MPAaBUIIO, SICKPaBO
3abapBiieHUN 1 3a0e3nedye 3aiydeHHsl oOmuwioBadiB. OnBITHHA 3 YallleUKU Ta
BIHOYKA HA3UBAETHCS MOOGIHHOI0 OUGIMUHOIO, A SKIIO BOHA MAa€ JIUIIE YalIeuKy
a00 BIHOYOK — 1€ npocma oysimuna. OUBITHHA, TPEJICTABICHA BUKIIOYHO
3€JICHUMHU JIMCTOYKaMU, HA3WBAETHCS YalIEYKOMNO/110HO0, BOHA BJIACTHUBA KPOIUBI
Ta KOHOIUISAM. SIKIIo i MucTouky 3a0apBiieH] B 1HIINI KOJIp — 1€ BIHOYKOMOA10HA
OLIBITMHA (TIOJIbIIAH, IUOYNs, aHeMmoHa). KBITkM 0e3 OLBITUHU HA3UBAIOTHCS
eonumu. Taki KBITKM BIACTHBI B OCHOBHOMY POCJIHHAM, SIK1 3aITIOIOTHCS BITPOM,
y TOMY YHCJIl IE€PEBHUM.

TUYMHKK y KBITI 3pOCTalOThCsl a00 3aMIIAlOThCs BUIbBHUMH. CyKYIHICTb
TUYMHOK Yy KBITII HA3UBA€TbCA aHOpoueem. KoXHa muyunka CKIATA€Tbes 3
MUYUHKOBOT HUMKU | RUIAKA.

Y rHi3gaX OWIAKIB  YTBOPIOETBCA RMUAOK — CYKYIIHICTh YOJIOBIYMX
raMeto(iTiB — nuauHoxk, abo nuakosux 3epen. KoXHE TNHIKOBE 3€pHO
YTBOPIOETHCSL B pe3yibTaTi Meio3y. BOHO BKpuTe MIUIBHOIO OOOJOHKON, SKa
JI03BOJISIE TIMJIKY JeSKUil 4yac 30epiraTd 3MaTHICTh JO MPOPOCTaHHS. Y CepenuHi
KOKHOI THJIMHKK 3HAXOIATHCSA JIBI KIITUHU — BEreTaTMBHA Ta TEHEpaTHBHA. 3
BEre€TaTUBHOI KIITHHU 3roJIoM (OpPMYEThCS MUIKOBA TpyOKa, a reHepaTUBHA
KJIITHHA TOIUISIETHCS, JAIOUH JIB1 YOJIOBIYl CTATEB1 KIITUHHU — CHEPMIL.

Mamouka — 11e YaCTUHA KBITKH, 3 SIKOi 3roJIoM QopMyeThbes . Marouka

a00 MaTOYKH PO3TAIIOBYIOTHCA 3a3BUYail y IEHTPl KBITKA 1 CKIAQJAIOTHCS 13



3aB’s31, CTOBMYMKA Ta MPUMUMOYKU. 3aB’si3b MOXE MICTUTH OAMH ab0 JEKUIbKa
HACIHHUX 3a4aTKiB, TOMY HOT0 Ha3WBaIOTh OJTHO- a00 6araTOTHI3THUM.

Hacinnuii 3auamox — 11¢ 0araToKJIiTUHHE YTBOPEHHS HACIHHUX POCIHH, 3
SIKOTO 3roJIoM c(opmyeTbest HaciHWHA. Haciwnuil 3auamox YKPUTHNA TIUTBHUMHU
MOKPUBAMU — [HMe2yMeHmamu — 31 CIellaIbHUM OTBOPOM — MiKponine, ado
RUIKO6X000M. YCepearHl HACIHHOTO 3ayaTKa pO3TAIIOBYETHCS Hyueayc, aoo
Mezacnopanziil, y skomy GOpPMYEThCS KIHOUHA TaMETO(IT — 3apoOKo6Uil MiLOK,
YTBOPEHUH MIICThMa TAIUIOIAHUMH KIITHHAMHU Ta OUNJIOIOHOI0 WEeHMPATbHON0
knimunoro. llpsamo Ol MIKpOIiJie 3a3BUYail  JIGKHUTHh SUICKITITHHA Ta
CYNPOBOIKYIOU1 1i cunepeiou. OyHKITiS CHHEPTI] TIOJIATAE B TOMY, 1100 BUILIATH
XIMIYH1 PEYOBUHHU, Ha SIKI OPIEHTYEThCS MUJIKOBAa TpyOka, mo mpopocrtae. Ha
IPOTUIIEKHOMY TOJIFOCI 3apOIKOBOTO MIIIKA PO3TALIOBYIOTHCS TPU AHMUNOOU, A B
cepeauHi — uenmpanvna kaimuna. CyKylmHICTh MATOYOK Y KBITIII HA3WBAEThCS

2IHeUeEM.

HUMKT

Ileawocmra
- — Umuoaucmor

Cin'a aépyusra
Kesimnoaoxce

byooesa keimxu

Sxm1o 3aB’s3b HE 3POCTAETHCS 3 HABKOJUIHIMU CTEPHJILHUMH YaCTHHAMU
KBITKH, a TIiJHOCUTHCS HAJl KBITKOJIOXKEM, i1 HA3MBaIOTh 6epXHbOI0. BepXHs 3aB’3b

BJIACTHBAa 0000BHM, MACIHOHOBUM TOIIO. SKIIO BiIOYBAETHCS MOBHE OOPOCTAHHS



3aB’s131 eJIeMEHTaMH OLIBITHHHM a00 KBITKOJI0KEM, BOHA Ha3UBAETLCS HUNCHBOIO, K
y rapOy3oBux. MiK [HMH JBOMa BapiaHTaMU CIIOCTEPIraeThCS BEIMUYE3HA
KUTBKICTh MPOMIDKHHX, SIK1 OJIEp)KaIu HA3BY HARIGHUMNCHBOT 3a6’a3i (HAPUKIIA,
SK Y CyHHII1).

SIKIIIO KBITKA Ma€ MAaTOYKH Ta THYMHKH, 11 HA3UBAIOTh déocmameeoro. Taxi
KBITKM BJIACTHBI TMEPEBa)KHIM OUIBIIOCTI MOKPUTOHACIHHUX POCIUH, HAINPUKIIA]
BUIIIHI, S0TyH1, KapTOIUII TOIIIO.

VY ToMmMy BUIAJKy, SKIIO KBITKA Ma€ JMIIE TUYMHKHA, BOHA HA3UBAETHCS
MUYUHKOB0I0, 400 u01106iu010, A SKIIO JUIIC MATOYKH — MAMOUK06010, a00
Jcinouoro. Po3nibHOCTaTEBl KBITKM € B KyKypya3u Ta rapOysza. Ilpote
3yCTpl4yaroThCad W KBITKM, 1[0 HE MAalOTh N'€HEPATUBHUX OPraHiB, SIK, HANPUKIAJ,
Kpa€Bi KBITKY KOIIIUKA COHSIIIIHUKY, — BOHU HA3UBAIOTHCS CIMEPUTbHUMU.

Y OunbIIOCTI BUMAAKIB PO3JIUIBHOCTATEBl KBITKM 3HAXOIATHCS Ha OJHIN
pOCHMHI, 1 TOAI POCIMHA HA3UBAETHCI OOHOOOMHON, SIK KyKypyl3a, 1yO, OYK,
BUJIbXA, OT1POK, rapOy3, TUHS, KaBYH.

Y 06000MHux POCIVH YOJIOBIYI Ta XIHOY1 KBITKM 3HAaXOMSThCA Ha PI3HUX
POCIIMHAX — I1€ TOTOJISA, 00X a, KOHOILII TOTIIO.

IcHyI0Th 1 poCnuHU, y SIKHX € K ABOCTATEB1, TaK 1 OJHOCTATEB1 KBITKHU (SICEH,
KJIeH). Taki pOCIMHU Ha3UBAIOTHCS OA2amo0OMHUMU.

BinMiTHOIO PHUCOIO0 KBITKM € BIOPSAKOBAHICTh PO3TAllyBaHHS i YAaCTHH:
BOHHU PO3MIIIICH] HEe O€3J1aIHO, a HalvacTillIe Mo CIipali a0 KpyraMu. Y HacliI0K
IILOTO Yepe3 KBITKY YACTO MOYKHA MIPOBECTU OJHY a00 JEKiJIbKa IJIOMUH CUMETPIi.
SAxio X MOKHa MPOBECTH JEKUIbKA, TO KBITKA HA3UBAETHCS MPABUIbHOIO, A00
aKkmunomopgnor (kamycra, TBO3IUKA, NPUMYyJa), SKIIO JIMIIE OJHY — IIe
HenpaeuibHa, a00 3uzomopghna ¥BiTKa (TOPOX, COSI), a SKIINO B3araji KOTHOT —
acumempuyna (BajiepiaHa JIiIkapchbka, KaHHA).

KBiTKH MOXYyTh TaKoX MICTUTH CICLIaJbHI 3aJI03KHA, BOJOCKH Ta
HEKTAPHUKH, SIKI BHUIUISIOTH IMaxydi PEYOBUHU — e(ipHI Macia— Ta COJOIKY

pIIMHY — HEKTap, sIKI MPUBAOIIOIOTH OONUIIOBAYIB.



Jl7is 3py4HOCTI B CHCTEMATHUIl POCIMH BUKOPUCTOBYIOTH YMOBHI 3alHCH —
dbopmynu Ta miarpamu KBiToK. @opmyna keimku — 1€ yMOBHE TTO3HAYEHHS OYT0BU
KBITKH JIITEpaMHU, CHMBOJIaMH Ta ITU(paMH.

Hampuknan, kBith pocnwH poauan KamycTsHi MaoTh Taky ¢GOpMymy:
YuIllsT2+4M1. U — o3Havae yamonuctku (y KBITKaX KamyCTSHHMX iX yoTupu), 11—
nemtocTku, T — TuumHku, M — maTtouka. Akmo mudpa, mo mo3Hayae KUTbKICTh
€JIEMEHTIB KBITKHM, BHUIJISAa€ TakKuM 4MHOM (5), Hampukiag y (GopMmyni KBITKA
pociun poaunu IlacaeonoBl UE)llis) T M1, To 11e 03Hayae, 10 Il €JIEMEHTH
KBITKH 3pOCTal0ThCA. Y (HOpMyNH KBITKA O000BUX POCITUH MOKAa3aHO, IO JUCTKH Y
BiHOYKY € pi3HUMU: U sII(2)+2+1T 9)+1M1

JIume B HeOaraThOX POCIUH 3YCTPIYAIOTHCS MOOJAMHOKI KBITKH (TIOJIBIIAH,
MAarHoJisi, MaK), 4acTillie BOHU 310paHi rpynamMu, siki yTBOPIOIOTh CYLIBITTSL.

Cyygimmsa — 1e cucTeMa BHUJO3MIHEHHX TAroHiB TOKPUTOHACIHHOI
pOCIMHU, SIKI HECYTh KBITKU. biojioriyHa mepeBara CyIBITh HaJl MOOJAUHOKHMH
KBITKaMH Oe€3lepevHa, OCKIIbKM BEJIMKa Maca KBITOK Oyae 3aBkam OuIbII
IIOMITHOIO JUISI OONMJIIOBAYiB, HDK OJHA KBITKA, a 3aru0enb OJiHIE] KBITKH B
CYLBITTI HE MPHU3BEJE J0 3HUKHEHHS reHeTUYHOi iHpopMmalii pociauau. Kpim toro,
KBITKH B CYIIBITTI PO3ITyCKaIOThCS HE OJIHOYACHO, 110 JI0AATKOBO 301JBIIYE IIaHCH
Ha 3aIUT1THEHHS.

CyuBiTTs MOAUISAIOTH HA MTPOCTI Ta CKIIAJTHI.

Ilpocmi cyusimmsa MarOThb JUIIE OJIHY BICh CYLBITTS, SKa MOXeE OyTH
BUJIOBXKEHOIO a00 BKOpOYeHOI0. J[0 MpOCTHX CYIBITH Haaexicams Koaoc,
ROYAmMOK, 2071086KA, KUMUYs, KOUWIUK, WUMOK, 30HMUK. Y RNpPOCMOMY KOJ10Ci
MOJAOPOKHUKA YUCJEHHI KBITKM 3 JI€JIBE MOMITHUMM KBITKOHDKKAMH CHUJIISATH Ha
nosromy ctebisi. Ha BiaMiHY BiJ KoJiOca, Y HOYamKy KyKypyI3H BICh CYLBITTS
CUJIBHO TOTOBILEHA, & B 20/1064i KOHIOIIMHUA Ma€ OKPYIJIl KOHTYpU. Y Kumuysax
KOHBaJIli TpaBHEBOI Ta KalyCTH TOPOAHBOI KBITKM pO3TalllOBaHI Ha J00pe
IIOMITHUX KBITKOHDKKaX, IO BIAXOIATH BiJ JIOBroro credia. Yci KBITKU WumKa
s0JTyH1 po3TalloBaHi B OJIHIM TUIONIMHI, X04Ya KBITKOHDKKH BIAXOJSATH BiJ BiCi

CYUBITTS B p13HUX MicusiX. IIpocmuii 30nmuk 1nOyii, NepBOLBITY IIHCHO CXOXKI



HAa MMapacoJibKy, CIHIII-KBITKOHIKKHU KBITOK SIKOT pO3XOAThCA Bl BEPXIBKH cTEOa.
Kowiux conawnuky ta Kynp06a0u JKapchKoi CXO0X1 Ha OJHY BEJIHUKY KBITKY. Y
KOIIIMKY ApiOHI KBITKH PO3TAIIOBYIOTHCS MO IIEHTPY MOTOBIICHOI Ta PO3IMIUPEHOI

BICI CYLIBITTSI 1 3aXUIICHI 3€JICHUMU JIUCTOUKAMH — 0020PMKOI0.

4

1 2

Ilpocmi cyysimms:. 1 — kumuys, 2 — konoc, 3 — novamox, 4 — 3oumux, 5 —

2onoeka, 6 — kowuk, 1 — wumox

Cknaoni cyysimms. 1 — ckraouuii konoc, 2 — CKIaOHUutl wumox,

3 — cknaonuil 3onmux, 4 — eoomo




Pisni cyysimms (i npocmi, i cknaoni): 1 — kowux, 2 — kumuysi, 3 — xozoc,

4 — cknaouul 30Hmux, 5 — nouamox, 6 — npocmuii 30HMuK, 1 — CKIAOHUL KOJO0C

Cknaoui cyyeimmsa YTBOPIOIOTHCS 3 MPOCTUX YHACTIAOK PO3TalTyKCHHS
TOJIOBHOi BiC1 CYUBITTA. [3 CKIagHUX CYIBITH HaW4YacTiIIe 3yCTPIYarOThCS
CKJIAOHUIL KOJ10C, CKIAOHUI 30HMUK, 60]10Mb.

VY ckiaAHOMY KOJIOCI TIIEHMINl Ta JKUTA Ha BIC1 CYLBITTS CHIATH HEBEIHUKI
MPOCTI KOJIOCKH, 10 CKJIAJAI0ThCS 3 ICKIJIbKOX KBITOK.

CyuBiTrss cKk1a0uuil 30HmMUK, BIACTUBUNA MOPKBI TIOCIBHIM, KpOILy
TOPOJHBOMY Ta METPYIIII TOPOIHIN, YTBOPEHE MEKUIBKOMA MTPOCTUMH 30HTUKAMH,
10 CUJISITh HA YKOPOUCHI# TOJIOBHIM OCI.

Bonaomp Bipi3HAETHCS PACHUM Taly>KEHHSM Ta THUM, IO HIKHI CYLBITTS
PO3rayKyIOThCs CHUIIBHIIIE 32 BEPXHI, YHACTIJOK YOTO CKJIaHE CYLBITTS HaOyBae
nipamifanbHoi ¢opmu (0y30k, oBec). BosoTe Moxke OyTH YTBOpeHa TaKHUMU
MPOCTUMH CYIBITTSMH, SIK TPOCTUN KOJIOC, KOIITUK TOIIIO.

Hepinko cynBiTTs Ma€ HaCTUIBKU CKIIAJIHY OYIOBY, 110 OyBa€ HaBITh BaXKKO
BU3HAYUTH, /10 SKOTO TUIy MOTO BiHECTH. [CHYIOTh TaKOX CYLBITTS, SIKI MOXKHa
BIJIHECTH fK JO MPOCTHX, TaK 1 10 CKJIAJHUX CyLBITh. Hanpukian, cepexka Oepesu
pO3IMIISIIAE€ThCA SIK Ccepell MeplIuX, Tak 1 cepen Apyrux. SK MpocTe CyUBITTS
CepeKKa BU3HAYAETHCS, SIK TTOBUCIIHI KOJIOC 13 M’SIKOIO0 Biccio. BoHa 3a3Buuait Mae
OJIHOCTATEBl KBITKU 1 MICIsA IBITIHHSA oOmnanae (Oepesa, tomoss). HaiimapHimmm

TUIIOM CYLIBITTS BBAXKAIOTh KUM U0, BI]l SIKOT IOXOUTH PEUITA TUIIIB CYLIBITh.

Hacinuna — TEHEpPAaTUBHHUM  OpraH  pOCIMH, SKHM  CIyrye Ui
PO3MOBCIO/IKEHHSI HACIHHUX POCIMH. BOHO pO3BHMBA€THCS 3 HACIHHOTO 3ayaTKa B
pe3yJbTaTi 3aIlIiJHeHHs. 30BHI HACIHWHA BKpPHUTa IIUILHOIO HACIHHOKO IIKIPKOIO,
sKa BIAMEXKOBYE 3apOJIOK 1 3allaCHI PEUOBUHHU BiJl HABKOJUIIHHOTO CEpEIOBHUIIA 1
3axumiae ix BiJ nomkomkeHHs. Ilkipka Mae KyTHKyIy, a 4acoM 1 BOCKOBUH Iap,
K1 3aXUINAI0Th HACIHHS BiJ NMPOHUKHEHHs Bojord. Ha HaciHHIN mIKIpIi B Micli

NPUKPITUICHHS HACIHUHU y TUIOA1 3aJMIIAETHCS PYOUMK, MOPSA 13 SKUM YacTo



MO’KHa MTOMITHTH ¥ CiM’BX1], Uepe3 KUl MPOHUKAE BOJA Y POLEC] IPOPOCTAHHS
HaciHuHU. [Topsn 13 MM OTBOPOM PO3TAILIOBYETHCS KIHUYMK 3aPOJIKOBOTO KOPIHIIAL.

3piia HaciHMHA 3a3BUYail MICTUTH J00Ope PO3BUHEHHH 3apoJIOK 3 yciMa
3ayaTKaMHd BEreTaTUBHMX OpraHiB: 3apOJKOBUM KOPIHIIEM, CIM’ SAOJSMH,
3apOJIKOBOIO CTEOJIMHKOI0 200 OpYHBKOIO. 3apO/IOK MOXKE PO3TAIIOBYBATHUCS SIK Y
IIEHTP1 HACIHUHU, TaK 1 Ha 1i mepudepii.

Y HaciHWHI JBOJOJIBHUX TIOXKMBHI PEUYOBHMHHU BIIKIAAAIOTECI B 000X
CIM 410X, a €HJocCIepM 3a3Bu4ail He BupaxeHud. Ewnmocmepm mo0pe
PO3BUHEHUI Y HACIHHI 3J1aKiB (OJHOIOJIBHIX), Y IKUX BiH 3aiiMa€e 3HaUYHy YaCTHHY
BHYTPILIIHBOTO MPOCTOPY. VY 37aKiB 30€epira€TbCcsi TUIBKK OJIHA CIM SI0Js, sKa
Ha3UBa€ThC MUTKOM. LI[UTOK BiOKpeMITIOE 3apOA0K BiJl €HJOCIIEPMY, Y MPOIeci

IPOpPOCTaHHS BIH BCMOKTYE 3 OCTAaHHBOTO IMOXKMBHI PEYOBMHM 1 Tepenae ix

3apOJIKY.

HaciHMHa nweHuui
HaciHHa WKipka

HaciHWHa kBaconi cim'agons (agi)

3apogxoee ctebno

eHgocnepm

3apoakoBa cim'sgons
OpyHbka 3apoaKoBa
3apoAKOBMUIA GpyHbka
KOpiHb 3apoakoee cTebno

/ : . 3apOAKOBUI KOPIHb
HaciHHa WKipka

byoosa nacinns 0600016HUX | 00HOOOILHUX POCIUH

IInooom Ha3UMBaAIOTH TEHEPATHUBHUN OpPraH POCIWH, IO € BUIAO3MIHECHOIO Y
IpoILEeCi 3aIUTIHEHHSI KBITKOIO. Y HOro po3BUTKY O€pyTh y4acThb Pi3HI YAaCTHHU
KBITKH, TIEPII 3a BCE 3aB’S13b MaTOUKH. ILmix CKIamaeThesl 3 HACIHHS T4 ONJI0OHA
(mepukapiito), SKUM HAAIMHO 3aXWIa€ HACIHHS BiJ BUCHUXAHHS, MPOHUKHEHHS
MIKPOOPIaHi3MiB, = MEXaHIYHOTO  IIOIIKO/DKEHHs, TOIJaHHA  TPaBOIAHUMU
TBapyHAMH, a 1HOJI M BiJ mepeadacHoro mpopocTtaHHs. OIUIOAEHb TaKOX MOXKE
CIPUSTH PO3MOBCIOPKCHHIO HACIHHS, SIK y CYXHMX DPO3KPHUBHUX IUIOAIB a0b0 B

COKOBUTHX, SIK1 HOI)I&IOTBCS[ MTaxXaMH Ta IHIIUMH TBaApHUHAMMU.



CriHKa IOy CKIIAMAETHCS 3 TPHOX IMAPIB: 306HIMHbO20 (eK30Kapniio),
cepeoHbo2o (Me30Kapniio) Ta 6HympiuiHb020 (endokapnir). Ennokapmiit 10cuTh
gacTo OyBae JIepeB’THUCTUM 1 TTEPEIIKO/KAE MOiaHHI0 HACIHHS Ta IPOHUKHEHHIO
1m0 Hboro Bojord. OIUIOACHH MOXE 3POCTATUCS 3 HACIHHOK MIKIPKO, IO
YCKJIQJIHIOE BU3HAYCHHS MPUHAJICKHOCTI 1UX IapiB. KUIbKICTh HACiHHSA B IIOAAaX
ICTOTHO BapilO€ BiJ OJHOTO 10 JEKUIBKOX THCAY 1 3aJIEKUTh B KUIBKOCTI

HACIHHHX 3a4aTKiB y 3aB’s31.

SorHIWHIA |
- wap
Crinka
(F) ol ]
HaclHuHa

byoosa nnooy

Icnye Oe3miu  BapiaHTiB  Kjacudikamii IMmiIonaiB, 30KpemMa ¥ 3a
MopdoIOTIYHUMH O3HakaMu. Hampukiaz, mioau moAiIstoTh Ha TMPOCTi, 301pHI Ta
cymniaas. [IpocTi mmoan MoxyTh OYyTH CyXMMH Ta COKOBUTUMH, PO3KPUBHUMU Ta
HEPO3KPUBHUMH, OJJTHOHACIHHUMH Ta 0araTOHACIHHUMH.

Jlo cyxux HalexaTh IUIOAM, yCi MIApH OIJIOAHS SKHX € IIKIpSICTUMHU abo
JEPEeB’STHUCTUMU Ta MIIJIBHO 3pOCTAlOThCS MK c000r0. BoHum OyBaroTh sk
OaraToHacilHHMMH, TaK 1 OJHOHaciHHMMHM. Ha BiAMIHY BiJg OJHOHACIHHHX,
OaraToHaCiHHI TUIOAM 3a3BHYail € PO3KpUBHUMU. bacamonacinnumu niooamu €
JUCTSIHKA, 010, CTPYUYOK, CTPYUEHYOK Ta KOPOOOUKa.

Jlucmsanka po3KpUBAETHCS JIMIIE 3 OJHOTO OOKY, MICIS YOTO CTA€E CXOXKOIO

Ha JIMCTOK. BOoHa BilacTHBa IEIKUM KOBTIISIM, aKOHITY, MarHoJIii TOIIIO.



bi6 omHOYAaCHO PO3KPUBAETHCS 31 CIIMHHOI Ta YEPEBHOI CTOPIH, 3aBISKH
YoMy MOTO CTYJNKH 1€ ¥ 3aKpydylTbCs, PO3KHUIAIOUYM B CTOPOHH HACIHHS,
MPUKPIIUICHE 10 CTYJIOK. Taki Moy € XapaKTepHUMU JJIs1 POJIUHU 000OBUX.

Cmpyuok 30BHI cxoxuii Ha 010, ajie BIH Ma€ BCEpeIrHI MEPEeropoaky, 10
AKOI M TNPUKPIIUTIOETbCS HACIHHSA. Pi3HOBHJIOM CTpy4yKa € KOPOTIIMH 3a HbOIO
cTpydyedok. CTpydyoK 3yCTpIYAEThCA Y TMPEACTABHUKIB POAMHHU KAMYCTSIHHUX
(XpecTolBITUX) — KayCTH, PEIbKH, TIPYMIll, MATIONH Ta 1H., a CTPYUYECUOK — Y
TPUIMKIB, TajJabaHy, XpIHHMII TOIIIO.

Kopobouka — 1e cyxuil oJHO-, 1BO- a0o0 OaraTOTHI3IHUN IUILT, SAKHMA
PO3KPUBAETHCS BHACIIIOK HEOJHOYACHOTO BUCHXAHHS KIITHH CTIHKU TUIOAY 32
Horo mo3piBaHHs. Po3kpuTTsa BigOyBaeTbesl pizHUMHU crocobamu. Ilmig Takoro
TUIY BIACTUBUHN MaKy, OJIEKOT1, TBO3JIUII1, (hiajili TOILIO.

Cyx1 OHOHACiHHI IUIOJM 3a3BHYail HE PO3KPUBAIOTHCS, IO HUX HaJekKaThb
20pix, 20PiULOK, HCOIYOb, CIM AHKA, 3ePHIGKA, KPUIAMKA.

Topix Mae XKOPCTKUW JIepEB’SIHUCTUN OIUIOJICHb, SIKMM HE 3pPOCTAETHCS 3
HaciHMHOIO. [[piOHI TOpiXM HA3WBAIOTh Zopimkamu. ['Opix XapakTepHHHA s
JIIIUHY, a TOPIIIOK — JIJIsl TPEeUKH. KoJ1yds Ta cim’saHKa MAIOTh MIKIPSICTI OTUIOAHI,
Kl HE MPUPOCTAIOTh JO0 HACIHUHHU, ajie KOJIyAb Mae e W 1urocky. Komyni
BJIACTHUBI JyOOBI, a CIM’SIHKU — MIpEeICTaBHUKAaM poauHu AlictpoBi. Ha BigMiHy Bij
CIM’SIHKH, KpujamKa Ma€ TOHKUW KPWIOMOMIOHUNA BHUPICT, IO CIPUsE
POBIMOBCIOJIKEHHIO TUIOAY (B’513). Y 3€pHIBKU OIUIOACHb 3POCTAETHCS 3 HACIHHOIO
HIKIPKOIO (3J1aKH).

Cokoeumi nnoou BIIPI3HAIOTHCS Bl CYyXHX THM, IO MAalOTh Xo4ya 0 OJuH
iap OIUIOJHS HE IIKIpSICTOI a00 JepeB’STHUCTOI KOHCUCTEHINI1. Jlo HUX HajexaTb
sarona, rapOy3uHa, 10IyKo, (para, KICTSIHKA, TOMEpaHEITb.

VY Kicmsanyi 30BHILIHIA AP CTIHKKA IUIOAY TOHKHM, cepeaHid map —
M’SICUCTUH Ta COKOBHUTHH, a JEPEB’STHUCTUM EHIOKApIii yTBOPIOE KICTOUKY 3
€IMHOIO0 HACIHMHOIO (BUIIHS, ciauBa). [HOAI KiCTSHKU OyBalOTh CyXUMHU (MHUTJAlb,

BOJIOCHKHI TOPIX).



Az00u MicTATh 0araTo HACIHMH, 3aHYPEHHX y M SICUCTI CepelnHii Ta
BHYTPILIHIH Iap 04y, MPOTe KICTOYOK BOHU HE YTBOPIOIOTH (arpyc, CMOpOAMHA,
BUHOTpaJ, OaKyaxaH).

T'ap6y3una — pi3HOBUJ STOAM, IO MAa€ KOPCTKUN 30BHIMIHIM MIAp CTIHKH
1J10/1a, M’SICUCTHI CepeHIM Iap Ta COKOBUTHM BHYTpIIIHIM (OTipok, rapOys,
KaBYyH, JIHHS).

Abnyko— TN TWUIOAY, B YTBOPEHHI fAKOro O€pyTh Yy4yacThb 3aB’s3b,
KBITKOJIOKE, OCHOBH YaIlIOJHUCTHKIB, MEJIIOCTOK Ta HIM)KHI YaCTHHU THYMHOK. I1mi
Ma€ COKOBUTHM Ta M’SICUCTHI CepeqHii 1map CTIHKHU IJIONY, TOl K BHYTPIIIHIN €
TBEPAUM Ta MIKIpSICTUM (107TyHsI, Tpyllia, aiiBa, TOpOOHHA TOIILIO).

Ilomepaneusb — 1€ O0araTOTHI3AHUN OaraTOHACIHHUN ATOAOMOMIOHMM TUTI,
30BHIIIHIN MIAp CTIHKU IJI0Ja SKOTO SICKpaBO 3a0apBJICHUN Ta MICTHTH Oarato
epipaux macen. CepedHid Iap CTIHKM IUIOJA TOMEPAHIlS CYXUH, T'yO4acTui,
01JI0T0 KOJIbOPY. 3POCTAIOUKChH 13 30BHIIIHIM IIapOM, BiH YTBOPIOE MIKIPKY ILIOAY,
TOAI SK BHYTPINIHIA MIAp CTA€ M SCUCTAM 1 COKOBUTUM (ameabCHH, JUMOH,
MaHJIapuH, rperndpyT, Jaiim).

®dDpaza — 1 COKOBUTHM TUTJI, yYTBOPEHUM KBITKOJIOXKEM, IO CHJIBHO
po3pocnocsi. Ha 1bOMy KBITKOJIOKI pPO3TAlllOBaHI YHCIEHHI CyX1 TOPILIKH
(MOJTyHULIS, CYHULIS).

36ipni n1oou GopMyroThCs 3 AIEKITBKOX BUILHUX MAaTOUYOK O/HIET KBITKH. J[0
HUX HaJieKaTh 30IpHI KICTSHKM MaJIMHU Ta OXHWHHU, 0araTOropilliKK KOBTIIO Ta
JUTNY, [UHAPOAIN TPOSHIU, Y SKOMY OKpeMi TOPIMIKKM PO3TAIIOBYIOTHCS Ha
BHYTPIIIIHIN CTOPOHI KBITKOJIOXKA — TUITAHTIIO, 1110 PO3PICCs.

Cynnioosa — 1ie 3pOIleHI B €QUHE LiJIe JAEKIIbKa abo 0araro IUioAiB, IO
30eperyin CTpyKTypy cyuBitTs. Jlo HMX HamexaTh Cymuliaas Oypsika, aHaHaca,

1HXUPY TOILO.

B3aeMo3B’s130Kk OprasiB pocJIuH
Sk 1 Oyab-SIKU AKUBUW OpPraHi3M, pOCIMHA € LIICHOI CUCTEMOIO, SKa SIBIISIE

c0o00I0 CYKYNHICTh KOMIIOHEHTIB, IO TICHO B3aEMOJIIOTH MiX co0oro. Tak,



nopymieHHs1 QyHKIII KOPEeHEBOT CUCTEMHU BHACIIIOK BUIAJICHHS a00 BIAMUpaHHS
HEOJIMIHHO MPU3BOJIUTH J0 3arudeni BCl€l POCIMHM, OCKUIBKM BOHA HE JIUIIE
BTpayae OIopy, a i He OTpUMye OUIbIlIe BOAU Ta MIHEPAJIbHHUX CoJie. 3arubesnb
POCIMHM CIPUUYMHSIOTh TaKOXK TMOIIKO/KEHHsT a0o BTpaTa JHUCTKIB 4epes
BIJICYTHICTh (DOTOCHHTE3y Ta 3HSTTS KUIbLII KOpU 31 CTOBOypa, IO IPHUITHHSIE
TPAHCIIOPT OPTaHIYHUX PEYOBUH JO KOpEeHs. 3Ha4YHy pojb B 3a0€3MeuUeHHI
1HTerpalii opratiB BiJlirPalOTh MPOBIIHI TKAHUHH, Kl MPOHU3YIOTh TIJIO POCIHHU

B1JI KOPEHs 10 KIHYMKA KOKHOTO JIMCTKA.

Tema 3.7. Pi3HOMaHIiTHICTH pociiuH. PO3MHOKeHHS POCTUH
IloHATTS NPO KUTTEBHH HUKJI POCTHUH. 3arajibHa XapaKTepUCTHKA,
0CO0JIMBOCTI TOUIMPEHHSI, 3HAYEHHHA MOXiB, IUIAyHIB, XBOIUIB, NANOPOTEN,

rOJIOHACIHHUX, IOKPUTOHACIHHUX

KuTTeEBi HIMKIU POCTHH

[lig >KUTTEBUM IMKIOM pO3YMIIOTH MEBHHUM BIJIPI30K KUTTS BHUIY, IO
O0OMEKEHU TBOMA OJTHOMMEHHUMH €TarlaMu: BiJ 3UTOTH JO 3UTOTH, Bij] CIIOPHU JI0
Cropu. Y >KUTTEBOMY IIMKJIl BUILMX POCIHMH Ta JIEIKUX BOJOPOCTEN BiIOYBAETHCS
HE TIJIBKM 3MiHA JUIUIOITHOTO Ta TaljIoilHOrO HAOOPIB XPOMOCOM IPU YTBOPEHHI
CIIOp Ta 3aluliTHEHHI, aje i yepryBaHHs Oe3cTtareBoro (cropoditTy) Ta CTaTeBOTO
(rametodity) mnokomiHb. Ha nmumioimHoMy cmopodiTi B pe3yibTaTi Meno3y
YTBOPIOIOTHCA TAIUIOIHI CIOPH, 3 HUX PO3BUBAETHCS TaIIOINHUN rameTodit, Ha
akoMy (GopMyroThes ramuoigHi rametu. [lpu 3aruniHEHHI AUIUTOTAHWN HaAOIp

XPOMOCOM BiJTHOBJIIOETHCS B 3UTOTI, a 3 HET IPOPOCTaE CIIOPOPiT.
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Cxema scummesozo UUKITLY POCIIUH

Y mporieci eBOMIONIT POCTMH CIOCTEPIra€ThCS TMOCTYNOBE 3MEHIICHHS
po3MmipiB rameTodITy Ta TPUBAIOCTI MOTO ICHYBaHHS B KUTTEBOMY ITUKII1 POCIIHUH.
Skimo B MOXIB BiH HabaraTto mnepeBepInye crnopodiT 3a Macow, TO Y KBITKOBUX
ramMeTo(iT B3araji He MOKUIAE MaTEPUHCHKOI POCIUHU: KIHOUMM ramMeTodirt — 11e
3apOJIKOBUIM MIIIOK y HACIHHOMY 3a4aTKy, a YOJOBIUYMMA — JIB1 KJIITHUHHU BCEPEIUHI
NUIKOBOTO 3€pHA. Y 3B’A3KYy 3 pEAyKIi€lo ramMerodiTy B HACIHHUX POCIHH
3aIlIIHEHHIO NEePEey€e 3aHICHHS.

[HauBiqyanbHUl PO3BUTOK OpraHi3My HA3UBAETLCS OHMIOZeHe3om. Y
KBITKOBUX POCJIMH BUJIISIOTH 3apOAKOBUIN TEPioj], Mepioa MPOPOCTaHHS, MEpioj
MOJIOJIOCTI, MEPI0J 3pIJIOCTI Ta Mepioji CTapiHHA. 3apOJAKOBHUM TEpioj] TPUBAE Bijl
3aIUTIIHEHHS 10 JOCTUIaHHS, BiH MOJISITA€ B PO3BUTKY 3apojika Ta (opMyBaHHI

HACIHUHU.

Kummeeuit yuxn munoeoi 060001bHOT pocIuHU

KutTeBui LUK TUIOBOI JBOJOJBHOI POCIWHMU MOJUISETHCS HA MEPIOaU
MIPOPOCTaHHS, 3p1JI0CT1, CTApiHHS.

Y nepioo npopocmanns crnoyaTtky BiTOyBaeThCsi HAOpsIKaHHS HACIHUHU

BHAC/IIOK HAJAXO/PKCHHS BOJM JIO0 HEl, MPU IbOMY AaKTHBIZYIOTHCA IPOIECH



KUTTEMISUTHHOCT] 3apOJKa 1 BiH TOYMHAE POCTH: 3aPOJIKOBUH KOPIHb MPOPUBAE
HACIHHY HIKIPKY, MICJs HHOTO BUXOJIUTH 1 3apOAKOBE CTEOJIO il TUCTOUKH.

[Iporec BUX0ay MPOPOCTKA Ha MOBEPXHIO 1ICTOTHO PO3PIZHAETHCS B PI3HUX
opraHi3miB. OJIHI 3 HUX BHHOCSTH CIM SJI0JTI HA MOBEPXHIO (KBACOJISI, TOMATH), a
1HIII 3aJUIIAK0Th X mig 3emiiero (1y0, ropox). JIBo0sibHI BUXOIATh Ha TTIOBEPXHIO
MEeTENIbKOIO 3apOJIKOBOI CTECOJIMHKY, a 3JIaKH MTPOOUBAIOThH TOBIILY 3€MJI1 IEPBUHHUM
aucToukoM. Ha 1iii ctazii po3BUTKY pOCIMHA HA3UBAETHCS HPOPOCHKOM.

JIs mpopoCTaHHS HACIHUHU HEAOCTaTHHO HAsBHOCTI B IPYHTI Boau. Jms
FOTO HEOOXIJHI TaKOoXX IE€BHA TEMIlepaTypa IPYHTY Ta HAasBHICTb KHCHIO B
CEpeIOBUII, OCKIIbKHU PICT BUMAarae 3HaYHUX BUTPAT €HEPTi, Kl MPOPOCTOK MOXKE
0JICp>KaTH TUIBKU B MPOLIEC] TUXAHHS.

[ToBHe 3a0e3ne4UeHHs POCIUHOIO BIACHUX MOTPeO y peYOBHHAX Ta €HEprii 3a
paxyHOK (DOTOCHMHTE3y O3Ha4ya€e IOYaTOK eTamy MoJIoAocTi. BiH moB’si3aHuil 13
POCTOM POCIMHHOTO OpraHi3My Ta 30UIBIIEHHSM KIJTBKOCT1 JIMCTKIB, TaJTyKEHHSI
nmaroHa ta Kopess. Pict pocivH BiiOyBa€eThCs 32 PaXyHOK JBOX MPOIIECIB: MOIITY
KJIITAH Ta iX PO3TATYBaHHS. PICT pOCIMHU y BUCOTY 3A1HMCHIOETHCA 3a PaxyHOK
JUSTEHOCTI BEPXIBKOBUX TBIPHUX TKAHWH MAroHa Ta KOPEHS, a B ACSKUX POCIUH — 1
BCTaBHUX (IHTEPKAJISIPHUX) MEPUCTEM OCHOB MIXKBY3J1B, TOAl SIK PICT y TOBILIHUHY
3YMOBJIEHUH MO1JIOM KJIITUH KamOirto.

Ilepioo 3pinocmi TIOYMHAETHCS 13 3aKiagaHHad Ta (QYHKIIOHYBaHHS
reHepaTUBHUX OpradiB. [ mporo 0araTbOM poOCIMHAM NOTPIOHE HE TUIBKU
HAKOIHMYEHHs OloMacH, aje i MEeBHA TPUBAIICTH CBITIIOBOro IHS (ghomonepioo)
abo mepioa nii 3HWKEHUX Temmeparyp. POCIMHU MIBHIYHUX MIAPOT B OCHOBHOMY
3aIBITalOTh 3a TPUBAJIOCTI CBITJIOBOTO AHS ONM3bKO 18 ToAMH 1 € pocCIuHAMHU
JIOBroro JHs (OBeC, sIMMiHb, TIPUUIIS), @ POCIUHU MIBIGHHUX IHUPOT € POCIUHAMHU
KOPOTKOro AHS (Xpu3aHTeMa, aucTpa, cos). 3yCcTpiyaloThCsl W HEUTpanabHOJEHHI
POCIUHH.

3a CIpUSATINBUX YMOB Yy POCIHH 3aKJIaJaf0ThCA KBITKOBI OpYHBKH, 1 BOHH

nepexoAsTh 10 UBITIHHS Ta IUI0J0HOMIEHHS. OMHOPIYHI ¥ JBOPIYHI POCIMHHU B



OCHOBHOMY IUIOJIOHOCSTh TUIBKM OAMH a3, a OaraTopiyHi 3/1e0171bIIOTO 3/1aTHI
pOOUTH 11€ HEOTHOPA30BO.

Ilepio0 cmapinna TOYMHAETHCS TICHS TOrO, SIK POCIMHA 3aBEpUIMIIA
OCTaHHE TUIOJOHOINEHHS 1 BXKE€ HE 3/JaTHAa 3alBICTH 3HOB. Y 1€l mepion
NOPYUIYETHCA CUHTE3 0araThb0X PEYOBHH, MOCTYIOBO MPUMUHSAETHCS (POTOCUHTES,
y KJIITHHAX PYWUHYIOTHCS XJIOPOIUJIACTH 1 HArpOMaJKyIOThCA TOKCHYHI MPOJYKTH
OOMIHY pe4YOBHH. Y pe3yiapTaTi MNOPYLIEHb, M0 BUHUKAIOTh Yy POCIHHI,
3allyCKalOThCS TMPOTpaMH KJIITHHHOI 3aru0eni. 3aBepIIyeTbCs MEpioji CTapiHHS
MOBHUM BIIMUPAHHSIM POCIMHHOTO OpPTaHi3My.

[HTeHCHUBHI MpoLIeCH KUTTEAISIBHOCTI, SIKI TOCTIHHO MPOTIKAIOTh Y JUCTKAX,
OPU3BOJATh A0 iX IIBUAKOTO CTAapiHHS Ta BIJIMHUpPAHHSA. Y TOMIPHOMY KJIiMaTi
JHUCTKHU XKUBYTb, SIK MPAaBUIIO, OJJUH CE30H, TOJI SIK Y TPOMiKax, CyOTpomikax Ta Ha
€KBATOP1 JJUCTOK MOXKE 3aTUIIATUCA HA POCIUHI 10 25 POKIB, @ 1HOM1 1 BCE KUTTH,
K y BeabBiuil nuBHOI. [lepen BiIMHUpaHHSAM 13 JTUCTKA BIAXOIATH yC1 OpraHiyHi Ta
MiHEpaJIbHI PEUYOBHUHHU, SKI MOXKHA BUIYUYHUTHU, PYUHYETHCS XJIOPOQiT 1 CTAIOTh
MOMITHUMHU KapOTHHOIAM a00 aHTOIllaHW, YHACIIJOK YOro JIMCTOK HalyBae
KOBTOTr0 a00 YepBOHOTO 3a0apBieHHS. Y KIITHHAX OCHOBHU JINCTKA 3aITyCKaIOThCA
IPOLIECH KIITUHHOT CMEPTi, YTBOPIOETHCS TaK 3BaHUM BiOKPEMITIOBAIBHUI 1Iap,
KJIITUHU SKOTO BIIIAPOBYIOTHCS OJHA BijJ OAHOI, 1 JIUCTOK HIOUTO MOBUCAE TUIHKU
Ha TOpoBigHOMY myuky. Ilin BiacHoro Baroro a0o Mpu MOpPUBAx BITPY JIHMCTOK
O00JIOMJTIOETBCSI, W y BY3JIl 3aJUIIAETBCS TUIBKM JIMCTKOBUM cmia. Ilponec
OJTHOYACHOTO OOMaaHHs JIUCTKIB HaA3UBAETHCSA UCmonadom (JOKIAIHIIIE PO 1en
npolec AUB. BUILE). JIucTonan y pocauH NOMIPHOTO KJIIMATy Ma€ MPUCTOCYBAJIbHE
3HAYEHHS, OCKUIbKM 3aXMIIA€ OpraHi3M BIJ HAJAMIPHOTO BHUIIAPOBYBAaHHS B

3UMOBHH IEPi0]1T

Opranu po3MHOKeHHsI BUIIIUX CIOPOBHUX POCTUH
BumuM criopoBuM pociuHam, SKi MalOTh CHUIBHUX TMPEIKIB 13 Cy4aCHUMH
HAaCIHHUMHM POCIMHAMH, TMpPUTAMaHHI CHeuu@iuHi OpraHd  PO3MHOKEHHS:

ramMeTaHTii Ta CIopaHrii.



TI'amemanecii — ctaTeBUll OpraH POCIWH, Yy SIKOMY B PE3yJlbTaTi MITO3Y
YTBOPIOIOTbCA TaMeTu. Y BHIIUX POCIMH TaMeTaHrii € OaraToKJIITUHHUMHU.
3aJie’KHO BiJl BUJly YTBOPIOBAHUX Y HUX FaMeT PO3PI3HAIOTH JBa BUJW FaMETaHT11B:
apxeroHii, a0o 0OroHii, Ta aHTEpU/IIi.

Apxezoniit — KIHOYMM CTaTeBUM OpraH BUILKX CHOPOBHUX Ta TOJIOHACIHHUX
pPOCIMH, fKl II€ HA3WBAIOTh apXeroHaJbHUMH. HailOuipi TUMOBY OYyJIOBY Mae
apxeroHii MoxiB. BiH ckiamaeTbcsi 3 PO3MMPEHOTO YEPEBISI, SKE BMIIIYyE
SUIEKIIITUHY, a TaKoXX BHJAOBXKEHOI MWUKHK. [licias mo3piBaHHS SHUIEKIITUHU
apXeroHIN pPO3KPHUBAETbCA Ha BEPXIBII M IO KaHaly, 3allOBHEHOMY CIIH30M,
CIEpMAaTO30iM MOTPAIUIIOTh A0 Hei. B eBoumomii crocTepiraeThCsi MOCTYIOBE
CIIPOIIICHHS, a00 PeIyKIlisl, apXeroHIiB.

YonoBiuuit crareBUil OpraH CIOPOBUX POCIHH, WIO SBJIsE COOOIO
OJIHOIIIAPOBUM MIIIECUOK, Y SIKOMY YTBOPIOEThCSI 3HAUHA KIJIBKICTh CIIEPMATO30i/I1B,
HAa3UBAETHCS AHMEPUOIEM.

Cnopaneinn — OaraTOKJIITUHHUM OpraH, y SKOMY B pe3ysbTaTi Meno3y
yTBOPIOIOThCA ~ cropu. Cropanrii  CHOpOBUX POCIMH MaloTh  CIEUiaJIbHI
MPUCTOCYBaHHS ISl po3kuaaHHs crop. CriopaHrii B manopoTenoaionux 3i0paHi y
Tpynu — copycu. Y PI3HOCIOPOBUX PpOCIMH, JO SKHX HaleXarb JesKi
MJIayHONOM10H1, TManopoTenoAiOHi, yCl TOJOHACIHHI Ta TMOKPUTOHACIHHI,
YTBOPIOIOTHCS JIBa TUIW CIIOPAHTIiB: METra- Ta MIKpPOCIIOpaHTii. Y MeracrmopaHrisx
YTBOPIOIOTHCS METACIIOPH, @ Y MIKPOCIOPAHTISIX — MIKPOCIIOPH.

Cnopu — 1€ croemiaai3oBaHi KJIITHHM POCIWH, $IKI CIYTyIOTh JUIs
PO3MHOXEHHS Ta po3cesieHHs. BoHU BKpUTI TBep1010 000JIOHKOIO, IO 3aXMILAE iX
BiJl BUCHUXAHHS 1 MOIIKOKEHHS, MICTATh 3amac MOKUBHUX PEUOBUH IS PO3BUTKY
HOBOTO OpraHi3my, Hanmpukiaa oiito. Ciopu MaroTh JOCTATHHO HEBEIIMKI PO3MIPH 1
JIETKO PO3HOCSTHCS BITPOM ab0 1HIIMMH areHTaMu. BoHM 3aBXIM yTBOPIOIOTHCA B
CIIOpaHTIsAX Yy pe3yibTaTl MeWo3y, TOOTO BOHM TarioiaHi. BiaMiHHICTE MiX
HIOKYMMHU Ta BULIMMH POCJIMHAMU B YTBOPEHHI CIIOp MOJISITa€ B TOMY, IO B
NEepIIUX CIOPaHTii OJHOKIITUHHI, @ B JPYTUX — OaraTokJITHHHI CHeIiani30BaHI

YTBOPEHHS. Y HACIHHUX POCIMH CIOPH BTPATUIM (DYHKLIIO PO3CEICHHS, ajle €



HEOOXITHUM E€TaroM >KUTTEBOTO HUKITY. PocnuHa, Ha sIKili yTBOPIOIOTBHCS CIIOPH,
HA3UBAETHCSA cnopoghimom. Y NEAKUX BUILUX POCINH YTBOPIOIOTHCS CIIOPH PI3HUX
pPO3MIpIB — Meracmopu Ta MIKPOCHOpHU. 3 MIKPOCIIOpP MPOPOCTAIOTh YOJIOBIYi

3apOJIKU, a 3 METacIop — >KIHOYI.

Bigaiin Moxonoaioni

O6’eanye OMM3bKO 25 THC. BHUIIB CIIOPOBUX POCIUH, Y JKUTTEBOMY ITUKJI
SAKUX Hepesaxscac 2amemodghim, Ha BIAMIHY BiJl PELITH CIIOPOBUX, MPEACTABICHUX
B OCHOBHOMY cmopodiToM. Po3Mipu MOXIB € HE3HAUHUMH: OUIBIIICTh iX HE
nocsirae y Bucoty i 10 cMm, xoua € i 40-caHTUMETPOBI BUIU. MOXU MENIKAIOThH
TOJIOBHUM YMHOM Y BOJIOTHIX MiCIISIX.

TIamemogim moxonodionux wmoxe OyTH TPENCTaBICHUM NaroHoOM 13
JUCTOYKAMH Ta CTEOJIMHKOIO a00 CJIaHHIO, ajie, Ha BIAMIHY BiJl HM)KYMX POCIUH, Y
HUX € TKaHUHU (MOKpHUBHA 1 OCHOBHA). ['ameTo(diT Mae TakoX pHU30IdH, SIKI
CIIYTYIOTh JIUIS IPUKPITUICHHS IO CYOCTpaTy 1 MOTJIMHAHHS BOIH.

Cnopoghim moxonodionux He 1CHYE CaMOCTIMHO, BIH KUBE 3a PaXyHOK
rametodity. CrnopodiT mpeacTaBieHHI KOPOOOUKOK 3 KPHUIICYKOK Ta
KOBIAYKOM, a TAKOXK HIPKKOIO 3 TayCTOPIEIO.

Po3MHOXYIOTBCS MOXHM cTaTeBMM Ta Oe3ctaTeBUM crnocobamu. (CrareBe
PO3MHOKEHHS 3[IMCHIOETHCS 3a JOTMIOMOrOI0 TaMeT, a Oe3cTaTeBe — CIopaMu Ta
BEreTaTHUBHO.

Ha BepxiBkax rameto(iTiB yTBOPIOIOTHCS CTATEBl KIITHHH: SHIICKIITHHU 1
criepmaro3oian. [Ipu HaIBHOCTI BOJIM CIEPMATO3011H IIAIIMBAIOTh 10 SUIIEKIITHH
1 37MUBAlOTBCA 3 HUMH, YTBOPIOIOUM 3HUTOTY. 3WroTa MPOPOCTaE MPSMO Ha
MaTEepPUHCHKIM POCIWHI, PO3BUBAIOYNCH y CIOPO(DIT, KU KUBUTHCS 32 PaXyHOK
ramMeToiTy, MOIJIMHAIOYM BOAY 1 TMOXHBHI PEYOBHMHM 3 HOro TKAaHUH 3a
JIOTIOMOTOI0 ~ CIELIAIbBHOIO  MPUCTOCYBAaHHS — TaycTopii. 3pumid  crnopodit
(CTIOPOTOH) CKIIAAAETHCS 3 HIKKM Ta KOPOOOUYKH 3 KPUIIIEYKOIO Ta KOBIMAYKOM. Y
KopoOoulli (POpMyIOThCS CIOpPH, SIKI MICJHS JIO3pIBAaHHS BHUCHIIAIOTHCA 1

PO3IITAIOTHCS HA 3HAYHY BiJICTaHb, — 116 0€3CTaTEBE PO3ZMHOKEHHHI.



31 criop MpoOpOCTarOTh HPOmMoOHeMuU, A00 NEPEIPOCTKH, L0 JAI0Th [TOYATOK
HOBUM rameroditam. ['ameroditu MoOxXiB OyBalOTh OJHOJOMHMMH abo
JBOJIOMHUMH.

Haii6inpry KiTbKICTh MPEACTaBHUKIB BIAUTY HAJIIUyIOTh JBa KIJACH:
[Teuinounuku Ta JIuctkocredoBi (bpierl) Mmoxu. XapakTepHUMH MpeICTaBHUKAMU
MEYIHOYHUKIB € MapIIaHIIisl, a JUCTKOCTEOIOBUX — MOJITPUX Ta CParHyM.

["ameTodiT Mapuianyii ipeCcTaBIECHUI CIIaHHIO, 10 TUIKYEThCS BUJIBYATO,
Ha MOro HWKHIM CTOPOHI PO3BHUBAIOTHCSA pU30iAM. BereratnBHE pO3MHOKEHHS
MapIIaHIii 311HCHIOETHCSA 3a JOMOMOIOI0 BHMBOJKOBHX KOIIMKIB, a CTaTe€BE — 3a
JIOTIOMOTOI0 CIIeLlajIbHUX BUPOCTIB-MIACTABOK HAa HDXKKax. MapiaHuisi pocte y
BOJIOTHX MICIISIX, /1€ BIACYTHIN TpaB SHUM MOKPUB.

Honimpux 3euuaiinuii, OIIbII BIIOMUN, SK 303VAUH JIbOH,— 1€
aucTKoCcTe00BUM MOX 3aBBUIIKM 10-20 cM. BiH MIHUPOKO PO3MOBCIOKEHUN Y
Tai31 i TyHapl, y OOJOTUCTUX MICISIX, YTBOPIOIOUM 1HOJI CYIIIbHUN MOKpUB. MoX
303yJIMH JIbOH, IO POCTE B 3a00JIOUCHHMX MICISX, Oepe ydacTb B YTBOPEHHI

HU3UHHOTO TOPQYy.
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Caznym — Oinmuii 60JOTAHUN MOX, y SIKOTO JIMCTOYKM PO3TalIOBaHI Ha
cTebm KulblisiMU. BiH d4acTo yTBOpIOE CYUUIBHUNA TIOKPUB Y HAAMIPHO
nepe3BoiokeHux micipix. Komip pocnun charaymy 3yMOBIEHUN THUM, IO YAaCTHHA
HOT0 KIIITUH CIEUIali3yeThCsd Ha HAKOMUYEHHI BOJAU. 3a PIK MPUPICT charHymy
ckiaaae OaM3bKo 3—5 ¢M 1 CTIIIBKH X BIAMHpAE B HOro HIDKHIN YacTUHI, IPOTE HE
PO3KJIaIa€ThCS Yepe3 OCOOJMBOCTI CepeoBHUINa iCHyBaHHs carnymy. Sk 1 Bci
MOXH, c¢ariyMm pO3MHOXYEThCS CTAaTeBUM Ta O€3CTaTeBUM CIOCOOAMH.
lameroditn charHymy OIHOMOMHI, a KOpPOOOYKH c(parHymMy MarOTh KYJSCTY

dbopmy. Charuym BiJiirpae nepuiopsiHy poJib y nporuecax TopGhoyTBOPEHHS.



YuacTok nucTa nog MWEPOCKONOM

Coacnym

3nauenna moxie y npupodi BEIVKE — BOHM 3aXMILAIOTH IPYHTU BIA
BUCUXaHHS Ta epo3ii, OepyTh ydyacTb B yTBOpPEHHI TOpdy, MIHUPOKO
BUKOPUCTOBYIOTBCSI B  XIMIUHIM [POMHUCIOBOCTI JJisi OTPUMAHHS  PI3HUX
OpraHiyHMX pe4yoBuH. PaHimie cdarHym 3acToCOBYBaBCs, SIK 3aMIHHUK BaTH,
OCKITBKM BIH Ma€ aHTHUCENTHYHI BIACTUBOCTI. 3 1HMIOrO OOKYy, MOXH TaKOX
CIIPUAIOTh IMIBUJKOMY 3a00JIOUYBAHHIO TPYHTIB: uUepe3 YTBOPEHHS CYIIJILHOTO
MOKPUBY BOHU BWTICHAIOTH TpaBH. UYepe3 HAKOMHUYEHHS B MOXaxX pi3HHUX
HEICTIBHUX PEYOBUH BOHU CIA0KO CIOKUBAIOTHCSA TBapuHAMH. Topd yTBOPIOETHCS
Ha OoJjoTax ayxke MoBUIBHO — 1 cM 3a 10 pokiB, ToMy HOro OE3KOHTPOJBLHE
BUJIYYEHHS B 0aratboX MICISX MPHU3BEJIO 0 MOPYUICHHS €KOJOTTYHOI piBHOBArH 1

noTpedye TEPMIHOBHUX 3aX0/I1B LIOJI0 3aXUCTY PENIIKTOBUX OOJIT.

3a mporpamoro 3HO 0060B’a3k0BO TpeOa 3HATHU Taki MOXU: HOJIMPUX,

mapwanyisn, chazuym.

Binain Ilnaynononioni
06’eqnye 6mm3pko 1000 BUIIB HaWAABHIMIMX 31 CHOPOBUX POCIHH, Y SIKHX

nepeBaxkae criopodit. [ompu Te, 110 panilie cepes MmiayHiB 3ycTpiyaiucs il AepeBHi



dbopmu, 10 CHOTO/IH1 30€perarcs B OCHOBHOMY OaraTopivHi TpaB’sSTHUCTI POCIUHH. Y
XBOMHHUX JIicaX JAOCTaTHbO 3BUYHUI IJIayH OynaBOIOMIOHMH, SKUH Ma€ MaroHu, 110
CTENIATBCA 1 TMiAiAMaoThCsa. BOHUM BKpUTI JAPIOHUMHU JIMCTOYKAMH 3  €JIUHOIO
HEHTPAIBHOIO KUIIKOIO.

Y mmayHOmomiOHUX € CIpaBXkHI TPOBIJHI, MEXaHIYHI Ta I1HII TKaHWHH,
JI0JIATKOBI KOPEHi TOI0. PO3MHOXYIOTHCSI BOHM, SIK 1 BC1 1HIII CIIOPOBI, OE3CTATEBUM 1
crareBuM criocobamu. Cropu  YTBOPIOIOThCSA HAa  OCOOJMMBHX — JIUCTOYKAX —
criopodinax, 310paHUX y CIIOPOHOCHI KOJIOCKM Ha BEpXIBKax IaroHiB. 31 CIIOp
MPOPOCTAIOTh TaMeTO(ITH, SKI BEIyTh MI3eMHUN CIOCIO KUTTS 1 (PaKTHIHO
napasuTyloTh Ha Tidax rpuba mporsirom 6—20 pokiB, IO YTBOPEHHS Ha HHUX
aHTepuIIiB Ta apxerouiiB. [licis 3ammigHeHHs, Ul SKOro HeoOXigHa BoJjora, i3
3UrOTH mpopocTae cropodit. bapanenp 37aTHHII PO3MHOXKYBATHCS TaKOX 3a
JIOTIOMOT'OF0 BUBOJIKOBUX OPYHBOK, IKi YTBOPIOIOTHCSI HA BEPXIBIIl ITaroHa.

VY nHamnii kpaini, OKpiM IuUlayHa OyJIaBOMOIOHOTO, 3yCTPIYAIOTHCS IJIAyH

piuHMii, OapaHels, TIayHKa, ceJariHesna ToIIo.
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Inayn

Konuchk miayHonomiOH1 3irpaiu BaKJIMBY POJIb Y HA3€MHUX E€KOCHUCTEMaXx,
YTBOPUBLIM MOKJIAJU KaM’STHOTO BYT1UISA, IKE HUHI BUKOPHCTOBYETHCA HE TUIBKU
SK MaJWUBO, aje 1 JUIsi OTPUMAHHS OJM, MAacTUJ Ta IHIIKUX HPOAYKTIB. ChOroHi

pOJIb TJIAYHONOAIOHMX 3HAYHO 3MEHIIWIACA, OCKIIBKH iX HE CIO0XXHBAIOThH



TBApWHU, A BUKOPUCTAHHS OOMEXKYEThCS BKMUBAHHSM iXHIX CIOpP, SK JAUTSIYOI
OpPUCUNIKKM ¥ oOcunku ¢GopM JUisi JIUTBA y TMPOMHUCIOBOCTI. TakoX BOHHU
3aCTOCOBYIOTHCS B HAPOJIHIM MEIUIIMHI 5K 3aCi0 JJIs JIIKYBaHHS aJKOTOJI3MY 1 JIJIs
MPUKpacu KOIIWKIB 13 Kpamrankamud 10 Bemuwkomns. Ilpore Oe3koHTposibHE
30upaHHs CIIOpPOdiTIB Ta CIOP IUX POCIMH MPHU3BEIO JI0 TOTO, IO JEAKl IUIayHU

CTaJIM P1AKICHUMH 1 3aHeceH1 10 YepBOHOT KHUTH.

3a mporpamoro 3HO 000B’s13k0BO TpeOa 3HATU Taki IUIAyHU. cenacinend,

oapaneud 36uuainuil, naayH 0y1a608UOHUIL.

Bigain XBomenoaioni

Jlo Bigainy XBouienoAioHi Hajexarb Oau3bko 30 BUAIB HHUHI 1CHYIOUHMX
OaraTopiyHUX TpaB SHUCTUX POCIWH, XO4Ya paHillle Cepe] XBOIIIB IepeBaKalu
JIepeBHI 1 yarapHukoBi Gopmu. XBOII MEPEBAKHO MOUIMPEHI Y BOJOTUX MICIIIX.
IX BiIMITHOIO OCOOJIHMBICTIO € PO34ICHOBYBAHHS MATOHIB HA BY3JIH Ta MiXKBY3/s. Y
By3JlaX PO3TAlIOBaH1 KIJblf MAaroHiB 1 KPUXITHI JyCKONOAIOHI juctouku. Ha
MOTIEPEYHOMY 3pi3i CcTebsia XBOIIIB MAalOTh YHCJICHHI TOPOKHWHH, 3allOBHEHI
BOJIOI0 200 MOBITPAM. IXHi KIITMHHI CTIHKM IPOCOYEHI KPEMHE3EMOM, 110 POOHTH
iX JyXKe JKOPCTKMMHU Ta HEICTIBHUMM i TBapuH. Ilif3eMHa yacTWHA IMaroHiB
XBOILIB TMpPEACTaBIEHA KOPEHEBHILAMH, y SKUX HarpoMaJKylTbCs TIO>KUBHI
PEYOBUHU.

Cropu XBOIIIB yTBOPIOIOTHCS B CICIMIAIIBHUX CHOPOHOCHHX CTPOOiiIax
(«muIIKax»), po3TalioBaHUX Ha BepxiBKax maroHiB. [IpoTe 11 cTpobiin MOXKYTh
PO3BUBATHUCS SIK Ha 3BHUYAWHUX, BETE€TATUBHMUX IMaroHax, Tak 1 Ha CIEIiaTbHUX —
TCHEPATUBHMX, K1 3 SIBJISIOTHCS HABECHI, PaHIIIe 3a BETeTaTUBHI.

Cnopu mpopocTaroTh y raMmeTodiTd, SKI MPEJICTABICHI 3C€JICHUMU
miacTUHKaMu. Ha HUX yTBOPIOIOTBCSI CTATEBl KJIITHUHU, SIKI MICIS 3arljiiHEHHS
(bOpMYIOTh 3UTOTY, IO IPOPOCTAE B 3aPOCTOK-CHOPOPIT, KOTPA KHUBE 32 PAXYHOK

rameTodiTy 10 TUX Mip, MOKK HE cPOPMYE BIIACHE KOPIHHS 1 HAJI3EMHUI NariH.



XBout: 1 — aimuin nazin, 2 — eecHAHUU NA2iH

TunoBumMu mpeAcTaBHUKAMH BIJIITy € XBOII IMOJBOBUH, XBOIIl PIYKOBHM,
XBOIIT JTICOBUM, XBOII[ CTPOKATUH, XBOII| BEJIMKHI Ta 1HIIII.

3HayeHHs XBOIIIB Yy MPUPOJAI HEBEIMKE, OCKIIbKM BOHM HEICTIBHI JIJIs
TBAapHH, NPOTE IXHI MPEAKU BIAIrpald BaXKJIMBY pOJIb B YTBOPEHHI IOKJIAJIB
KaM’sTHOTO BYT1/UIs. XBOIIl 3aCTOCOBYIOTH SIK aOpa3uBHHUU 3aci® JJIs YHUIICHHS
nocyay Ta uutidpyBaHHs pi3HUX BUPOOIB, y METUIMHI IX LIHYIOTh SIK CEYOTIHHUI Ta
KPOBOCIMHHUI 3ac00M. M0J10/1l TaroHU XBOIIIIB paHillle BUKOPUCTOBYBAIH B 1XKY.
baraTo XBouIiB € IHAUKATOpaMu KUCIUX IpyHTIB. Cepell XBOILIB € OTPYHHI BUIH Ta
3J1iCHI Oyp SHU.

3a mporpamoro 3HO 060B’s13k0B0 TpeOa 3HATH TaKi XBOIILll: X80U{ NObOBUIL,

xeou jiicoguil.

Bigaia ITanoporenoxioni
[IpeacraBnennii  6mu3pko 12 000 BuIIB  CHOPOBUX  POCTHH, SIKi

BIJPI3HAIOTHCS HASBHICTIO KPYITHUX, YACTO REPUCHOPO3CIUeHUX TUCMKIG — 6all, 13



pO3TallIOBAHUMU Ha HUX TPYyNaMH CHOPAHTIiB — copycamu. IlanopoTi nmommpeHi
MOBCIOZHO, OCOOJIMBO Yy TPOMiKaxX, HU3Ka MPEACTABHUKIB BIJUTY OlaHyBaJia HaBITh
BOJIHE CepeIoBUIIe (MapCHIIis, CalbBiHIA).

CropodiT maropoTreit MOMIpHOTO KJIIMaTy Ma€ KOPEHEBHINE 3 TOJaTKOBUMHU
KOpPEHSAMH 1 100pe PO3BUHEHWMHM JIMCTKaMHU, TOJ1 SK y TPOMiIKaxX Ta Ha €KBaTOpi
3yCTpIUaOThCA M JIepEeBOBUIHI POCIMHU. JIMCTKM MamopoTelt MaroTh pO3MIpH Bij
2-4 MM 10 6 M. Mosiouil IMCTOK NANoOpOTi — 6alis — 3TOPHYTUN PABIUKOM, HOTO
piCT MOKe MPOAOBXKYBATHUCS JEKIIbKA POKIB, 1O TOTO 3K HAPOCTAE BIH HE OCHOBOIO,

a BEpXiBKOIO.

"Jluct” - Bans (Basn)

Copycel co
crnopaHruamMm

KOpHeBULUle

Opeanu nanopomi

Ha HmwxHI CTOpPOHI 3pIIOro JHCTKAa YTBOPIOIOTHCS YHCIIEHHI CHOPAHTIi,
3i0paHi B CKyNYEHHS — COpPYCH, 1HOAI HAaBITh MNPUKPUTI CIHELIaTbHUM
nokpuBaiblieM. Komu crnopu A03piBaioTh, BOHM PO3CIBAIOTHCSA 32 JIOIIOMOIOIO
BITPY 1 MPOPOCTAIOTh B TamMeTOhITH, IKI MalOTh PopMy ceprenoAiOHOT MIIaCTUHKU
mo 1 cm y pgiamerpi. Ha wHuxHIA cTOpoHI TrameTodiTy, OKpIM pH30ilIiB,
(bopMyIOThCSl JKIHOYl Ta YOJIOBIYlI CTAaTeBl OpPraHU — aHTEpu[li Ta apxerosii. B
ApPXETOHISX YTBOPIOIOTHCS OJKIHOYI CTaTeBl KIITHHU — SHWICKIITAHU, a B

aHTEPUIsIX — 06araToKTyTUKOBI criepmaTo3oinu. Jjis 3arumiiHeHHsT 000B’SI3KOBO



HeoOXiHa KpaIUIMHHOPiAKA Bojora. I3 3Urotu po3BHBAETHCS CHOPOPIT, SKUN
JIESKHUI Jac )KUBE 32 PaXyHOK raMeTodiTy.

B VYkpaini 3ycTpiuaroThCs IIUTHUK YOJOBIUMMA (YOJIOBIYA TMAMOPOTh),
aJlaHTyM BEHEPHH BOJIOC, OE3IIMTHUK >KIHOYMM (JKIHOYA TMAaropoTh), OPJSK,

CTPpAyCHUK 3BUYAUHUN TOIIO.
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Kummeasuii yuxn nanopomi

[TanmopoTi 3irpany 3Ha4Hy POJib B YTBOPEHHI MOKJIA/AiB KaM STHOTO BYT1JUIA,
BUKOPHUCTOBYIOTBHCS B 1KY K JIKapChKl pOCIUHU (TJUCTOTIHHUHN, IpOTH3analbHUN
3aci0), a TaKOX KYJIbTUBYIOTHCS Ha PHCOBHUX MOJISIX JJIsi 30aradyeHHs iX a30TOM.
[IpencraBHUKM BiAAUTYy MOMYJSPHI SIK JEKOPATUBHI POCIMHU: a/llaHTyM BEHEPHH
BOJIOC, TUIaTHIEpiyM («oJeHsuuit pir»), Hedposemic Tomo. Jleski mamopoTi

(Mapcusiei) po3BOSTH SIK aKBapiyMHI POCITHHH.

3a nporpamoro 3HO 000B’s13k0BO TpeOa 3HATH Taki MamopoTi: WiUMIHUK

Y0108iuUil, OPIAK, TUCHOBUK, CMPAYCHUK, CAIbBIHIA.



Binain I'ononacinni

Oxorutroe 6;m3bk0 800 BUIIB HACIHHUX POCIIHH, SIKi HE (POPMYIOTh KBITOK Ta
TI0/1iB. IXHi HACiHHI 3aUaTKM JIeKaTh BiAKPUTO (r0JI0) HA JTYCKaX )KIiHOYMX MIMIIOK
(3Bicu Ha3Ba BITYy). Maitxke BCl TOJIOHACiHHI — JEPEBHI, BUKJIIOYHO Ha3eMHI
POCIIMHHU, SIKI YTBOPIOIOTH JIICH B PI3HUX YACTHUHAX CBITY. PicT maroHa B TOBXKUHY
BIIOYBA€THCS 32 paxyHOK BEpXiBKOBOI TBIPHOI TKAHWHHU, @ B TOBUIMHY — 3aB/SKU
KamOil0, SIKMM IIOPOKY BIJKJIaJa€ BCE HOBI PIYHI KUIBLSA JEpPEeBUHU. Y
TOJIOHACIHHUX BIEpIIE 3’ SABJISAE€THCS TOJIOBHUNA KOPIHb.

Kummesuit yuxkn 2010HacCiHHUX

PO3MHOXKYIOTBCSI  TOJIOHACIHHI 32  JOMOMOTOK  HaciHHiA.  YomoBiul
raMmeTo(iTé — MHIMHKA — (DOPMYIOTHCS B YOJIOBIUMX IIMINKAaX, MO JIEKATh B
OCHOBI MaroHiB, a >KiHOYl TaMeTO(iTH — y SICKpaBO 3a0apBJICHUX >KIHOYUX, IIO
3HaXOJAThCS Ha KIHIMX mMaroHiB. [IWiaMHKM MaroTh J1Ba MOBITPSHI MIIIKH, 32
JIOTIOMOTOI0 SIKUX BOHU TOTPAIUISIOTH Ha KIHOYI muiiku. JKiHouni rametodit
YTBOPIOETHCS B TaK 3BAHOMY HYLENYCI, 1[0 3HAXOAUTHCS YCEPEAUH1 IHTETYMEHTY
HAclHHOTO 3a4yaTka. HeBaoB31 miciist 3anuieHHs KiHOYa IIHIIKA Ha0yBa€ 3eJI€HOTO
KOJIbOPY, 30UIBIIYETHCSI B pO3Mipax Ta JepeB’sHI€, HATOMICTh PICT MHUIKOBOI
TpYOKM NPUNUHSAETHCA. 3a pIK MICAS 3alUJICHHS Ha JIYCKAaX >KIHOYUX IIMIIOK
3aKIHYY€ThCSI (POPMYBAHHS JBOX APXETOHIIB, Y AKUX YTBOPIOIOTHCS SUIICKITITHHH,
MUJIKOBA TpyOKa HApPEIITI JOPOCTAE 0 HUX 1 MICIS 3aIlIiJHEHHs] (OPMY€EThCS ABI

HACIHWHU, 3 KPWJIOTOIIOHNMU TIpUAaTKaMu. BOHU pO3/MITalOThCS HABECHI.



LUMKA PO3BMTKY FTOAOHACIHHMX POCAMH HA MPHKAAAI COCHM 3BHYAHHOI
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Cxema scumme8o2o Yukay 20A0HACIHHOL pOCTUHU

Piznomanimmsn 2ononacinnux

Knac Xeouni oxormmoe Omm3pko 700 BHIIB TOJOHACIHHUX, IO MAalOTh
rojikonoaioHe, JayckomoaioHe abo iHmOI (QopMH JHUCTA, SKE 3AeOUTBHIIOrO
Ha3MBAETLCI X60€r0. BiIMITHOIO 0COOJMBICTIO XBOIHOK € HE TUIBKM T'OJIKOITOI10HA
dbopma, aje ¥ aHATOMIYHI OCOOJIMBOCTI, TIOB’sI3aHI 13 3aXHUCTOM  BiJl
BUITAPOBYBaHHS.

binpiricTe XBOMHMX — BIYHO3€NIEHI POCIMHHU, ajieé 3yCTpidaloThes U
aucronanaHi (MoapuHa). YacTo-rycTo BOHM BHAUISIOTH cMojy. IllopiuHo B HHX
YTBOPIOETHCS JIUIIE OJTHE KUIBIIE T1IO0K, 32 KIJTBKICTIO SIKUX MOKHA BH3HAYHUTH BIK
POCIIHHH.

Cocnu — 11e CTPYHKI BHCOKI JiepeBa 3 MIIIHOIO JIEPEBUHOIO. Ixui XBOTHKH
310pani B myuk# 1o 2, 3 abo 5, sSKi KpIIUIATHCS Ha BKOpOUYeHHX maroHax. Hacinus
COCCH YacTo 3a0e3IleucHe KPUIaTKaMU, JCSKi BUIU YTBOPIOIOTH «TOPIIIKHY, IO
BUKOPHCTOBYIOThCS B 1ky. Haituacrime B Ykpaini 3ycTpiuaioTbcs COCHa 3BUYAiHA,

COCHa TipChbKa Ta COCHA KPUMChHKa.



Anunu — BUCOKI JiepeBa 3 MipaMiJanbHOK KPOHOIO. XBOs SUIMHH HAbarato
KOpOTIIIa, HK y COCHU. BOHa ’KOpCTKa Ha TOTHK 1 CHIUTH TIPSIMO Ha BUAOBKEHHUX
naroHax, IO OJIHIM. XBOTHKM MOXYTh >XUTH Ouibiie 10 pokiB, MICHS YOro
omajarTh. ['IIKK sUIMH 30€piraloTbCs BCE JKUTTS, TOMY SUTMHOBI JIICH — TEMHI.
[Ivmky sSIUH TOHWKAIOYl, 3alWICHHS, 3alUliIHCHHS 1 J03piBaHHS HACIHHSA
BIJIOYBA€ETHCS MPOTITOM OAHOTO poKy. KopeHeBa cuctema sjiH MoBepXHEBa, TOMY
IpU CHJIBHOMY BITp1 POCIMHHM BHUBEPTAIOTHCS pa3oM 13 KopiHHAM. Haituactime B
VYkpaini 3ycTpiuaroThCs sUIMHA 3BUYaiiHA Ta KOJIIoYa.

Anuyi — BUCOKI JiepeBa 3 OLIBIIT M SKOIO XBOEIO, HIK Yy SUUTMH, 1 3 IMIUIITKAMH,
0 PO3MajaloThCs MPU J03piBaHHI. BOHM yTBOPIOIOTH TEMHOXBOWHI Jicu. B
VYkpaini KyJbTUBYIOTH SUTUII 3BUYANHY W OJTHOKOJIPHY.

Keop — pia BIUHO3EJIEHUX POCIIHMH, XBOIHKH IKUX 310paHi B myuku no 30-40.
[uiku A03piBaOTh 1 PO3CUNAIOTHCS HA APYTUA-TpeTii pik. BitoMo yotupu Buau
KEJIpiB, III0 POCTYTh, 30KpeMa, i y Kpumy.

Moopunu — BUCOKI JiepeBa 3 XBOEIO, 10 OMaaac MmopiuHo. XBos 310paHa mo
10-12 mTyk Ha BKOpoueHMX maroHax. lIIumku m03piBalOTh 1 PO3KPUBAIOTHCS
HalJacTie B TOW Ke PIK, KOJM BiAOYJIOCA 3alWICHHs, ajie 3ajJuIIaloThCi Ha
TiJIKax 1€ MPOTATrOM JEKUIbKOX pOKiB. JlepeBMHA MOJPUHU € HaJA3BUYANHO
MIIIHOIO 1 He OO0iTbCS BOJIOTM, IO J03BOJISIE IIMPOKO 3aCTOCOBYBATH ii B
OyIIBHMIITBI, Hacammepen  JJIi  BUTOTOBJEHHS  Majb.  XapakTepHUMHU
IpeCTaBHUKAMU POy € MOJPUHHU CHOIpChKa Ta €BpONEHCHKA.

Anoseub — pil HEBUCOKUX POCIHH, CEPEl IKUX € K HEBUCOKI JIepeBa, TaK 1
YarapHUKM, HANpHUKNIA[ CJaHKi. IXHI XBOIHKM MaiOTh TOJIKONOAIOHY a0
JYCKOMOAI0HY (hopMy, a JIYCKH IIUIIOK 3POCTAIOTHCS, YTBOPIOIOYH IITUIITKOATOIH.
Jlo HUX HaJeXKaTh SJIOBEIh 3BUYANHUN Ta sUTOBEIb Ko3albKui Tomo. IToxioHuii mo0
SUTOBIISL HECTIPABXKHIN SICKPABO-YEPBOHUM «ILIII» YTBOPIOE U muc a2iOHuil.

Jlo ponly mysa Hanexarb JIepeBHI a00 YarapHMKOBI BUJU TOJOHACIHHUX 13
JTYCKOMOIIOHMMM, TIPUTUCHYTUMH JI0 TiIOK JIMCTKAMM. IXHi IMINKK T03PiBAIOTH i
PO3KpUBAIOTHCS TOTO JK POKY, KOJU BiOynocs 3anuieHHs. [IpeactaBankamMu poay

€ Ty 3aXiJiHa, TysI TIraHTChKa TOIIO.



['iraHTChKI CEKBOI Ta CEKBOSACHAPOHU JOCATAIOTh y BHCOTY JEKIIBKOX
JIECSITKIB METPIB, a B TOBIIMHY — Oubie 10 M 1 )KUBYTH JEKUJIbKA TUCSY POKIB.

[{ikaBUMHU € TaKOX <OKMBE BUKOITHE» — TIHKTO JIBOJIoNaTeBe, abo «cpiOHa
abpukoca», 3 Kuraro Ta Smonii, mjo nae HaciHHA 31 CpiOJIACTO-OpPaHKEBUM
NPUIATKOM 1 Ma€ BisUIONOJIIOHE JIMCTS, Ta BeIbBivis quBHA 3 mycrteni HamiO, qBa
JIUCTKU SIKO1 PYHKIIOHYIOTH yce 11 KuTTs (900 Ta Oibliie poKiB).

3HaueHHS TOJIOHACIHHUX Y TPUPOJIl Ta XKUTT1 JIOJUHHU BAXKKO MEPEOLIHUTH,
OCKUJIbKM BOHHM YTBOPIOIOTH HaOUIbII JTich Ha miBHoY1 Pocii, y Kanami, CIIA —
Ha ocTpoBax Tuxoro okeaHy 1 3a0e3NeuylOThb HNPUTIK OPraHIYHOI PEYOBUHU Ha
3emitio Ta 30aradeHHst aTMOC(HEpU KHUCHEM.

JlepeBUHAa TOJOHACIHHUX IIHUPOKO 3aCTOCOBYETHhCS B OYIIBHUIITBI, JIA
BUTOTOBJICHHS Marepy; cMmojia 1 KaHipojb, OJepKaHI 3 HHUX, CIOXHBAIOTHCS
XIMIYHOIO Ta JiakoapOHOIO MPOMHUCIOBICTIO; 3 TOJOK XBOMHHUX OJIEPKYIOTh
BiTamiH C, a ixHl1 JeKopaTUBHI (JOPMU BUKOPUCTOBYIOTh y 3€JIECHOMY Oy IIBHUIITBI.

Hacinns neskux XxBOWHUX (COCHA CUOIPCHKa, MiHIsA) iCTIBHE.

3a mporpamoro 3HO 000B’s3k0BO Tpeba 3HATH TaKi TOJOHACIHHI: 2IHK20
ogononameege, muc A2iOHUIl, mysa, KURAPUc, COCHA, ATUHA, MOOPUHA, AT06EUD,

Keop, 6enveiuisa OuBoBUI CHA, ehedpa, Cazo8HUK.

Bigain IToxkpuronacinni, a6o KBiTkoBi pociunu

[IpeacraBnenuit npubiusHo 250 THC. BUIB HAWJOCKOHAMIIIUX 32 CBOEIO
OpraHi3alli€l0 Cyd4acHMX POCIHMH. IXHBOIO BiJIMITHOIO OCOOIMBICTIO € HAsBHICTH
kBITKH. KBiTKa 3axmimnae Bij Jii HECIPHUATIMBUX YMHHHKIB THYMHKU Ta HACIHHUN
3a4aToK, IO 3HAXOAUTHCA B 3aB’SI31 MATOYKHA, a TaKOX CIPUSE IPOIECY
3aIuTITHEHHS, MPUBaOII0I0YHM OOMUITIOBAYIB Ta 3a0€3MeUyI0UH EPEHECEHHS MUIIKY
HE HA HACIHHUN 3a4aTOK, a HAa MPUHAMOYKY MATOYKH. 3aIUTTHEHHS y KBITKOBHUX €
MOABIMHUM, OCKIUJIBKM OJIUH CHEPMIN 3JIMBAETHCS 3 SIMIEKIITUHONO, a 1HIIUN — 13

[EHTPAIBHOIO KIITHHOIO, YHACHIIJIOK 40r0 (POPMYEThCS BTOPHUHHHUHI E€HIOCIIEPM



(3n), Oimpmr cTidikWiA 70 Ail YMHHUKIB HaBKOJIMIITHBOTO CEPEIOBHUINA, HIXK
NEPBUHHUM eHocrepM royioHaciHHUX. [lomkomkeHHio abo mepeayacHOMY
IMPOPOCTAHHIO HACIHMHU KBITKOBHX IMEPEIIKOKA€ OIUIOACHb, YHACIIAOK YOro
BOHA MOX€ TPUBAIMI Yac 30epiraTu KUTTE€31aTHICTb.

binbm BUCOKMI CTyIIHB OpraHizailii TKaHWH, OCOOJHBO MPOBIAHUX, Ta
OpraHiB TMOKPUTOHACIHHUX POCIUH TIOEJHYETHCS 3 TOAAIBIIOK PEIYKIIED
ramero¢ity. Hampuknan, >xiHoumii rameTodiT mpencTaBiICHUA 3apOJKOBUM
MIIIIKOM, IIIO0 CIOYaTKy Ma€ BChOTO 8 KIITHH, TOJI SIK Y TOJIOHACIHHUX BIH OyB
0araToKJII THHHUM.

KBITKOBI Ha3UBaIOTh «IEPEMOXKISIMU B OOPOTHO1 32 ICHYBaHHS, OCKUIBKU
BOHU 3aCEJIMJIM BCl KOHTMHEHTH Ta BCl JOCTYIHI CepeoBUIIA ICHYBAaHHS, HaBITh
BoaHe. Cepen HUX € JIepeBHI, YarapHUKOB1 i TpaB’stHUCTI popmu. OcoOauBOCTI
OyJ1I0BH BET€TaTUBHUX 1 TEHEPATUBHUX OPraHiB MOKPUTOHACIHHUX JIATJIU B OCHOBY
ixHpoi knacudikaiii. Ha cboromni BUALISAIOTH ABa Kjiacu KBITKOBUX: OIHOMOJIbHI
Ta J[BOI0OMIBHI.

OnHOMOJIbHI BIAOKPEMUJIUCS BiJl JBOJOJBHUX III€ Ha TOYATKy E€BOJIOIT
MOKPUTOHACIHHUX POCIIWH, ajJ¢ HAWMPUMITUBHIII 3 HUX 30€piraloTh JesKi pucu
cxoxocTi. Ilompu BHUCOKMH CTYIIHb CXOXKOCTI CY4YaCHUX JIaTaTTEBUX (KJac
JIBOS10JIbH1) 3 OJHOJOJBHUMH, BOHU HE MOXYTh PO3IVISAATUCA SK Oe3mocepe/iHi
IPEIKU OJHOJOJIbHUX YHACHIJIOK BHCOKOI Criemiaii3alii, HaliMOBIpHIIlIe, BOHU
MOXOJATh BiJ SIKUXOCh 1€ OLIbII MPUMITHUBHUX BOJIOTOJIOOHMX 3arajlbHUX
IIPEKIB.

AOH 0e3MOMHIIKOBO BH3HAYMTH HAJICKHICTh TIET UM 1HIIOI POCIUHU O
NIEBHOTO KJacy, HEJAOCTaTHbO CKOPHUCTATHUCS OJHIEID a00 JBOMa O3HAKaMH,
OCKITBKM ICHYIOTh TaKi BHUHATKH, SK BOPOHSYE OKO, IO HAJEXKHUTHh JO
OJIHOJIONIBHUX, XO4Ya M Ma€ CITYacTe >KWUJIKYBAHHS JIMCTKIB, 1 MOJOPOXKHHUK 13
JTyTOBUM YKUJIKYBAaHHSM Ta MUYKYBaTOI KOPEHEBOIO CHCTEMOIO.

PonuHm mOKpUTOHACIHHMX POCIWH BUIUISIOTH 3a OaraThMa O3HAKaMH,

IpOTE TOJIOBHUMHU 3 HUX € OyZl0Ba KBITKH Ta IUIOAY.



3a mporpamoro 3HO o000B’s3k0BO Tpeba 3HATH Taki MOKPUTOHACIHHI

POCIIVHU.

o Kanyctsni abo XpecTouBiTi — 2puyuxu, pedvka oOuka, Kanycmada,
2ipuuuys, panc

o Po3oBi: cynuys, wmunwmuna, 2opoouna, A6ayna, 6uHA, CMOPOOUHA

° BboOoBi: 2opox, keacons, konwowuna, poodinia/éina akayis/, 1oyepua

o [lacabOHOBI: nemynisn, naciin, mMOmMOH, KAPMONIA, mMomam,
nepeup

o AiictpoBi (CrJIagHOUBITI): conswnuk, Kynwbaba, 6yosK, pomawika,
80JI0UIKA

o Huobyaesi: yubynsa, uwacuuk, uepemuia

o Jliniiini: mronvnan, nponicka, ninisa

o 3iakoBi: KyKypyo3sa, puc, nueHuys, Hcumo, ogec, ouepem, Nupiil

3BepHITH yBary Ha 3HMKAK04i BUH POCJIUH B Y KpaiHi!

3 monan 5000 BuaiB Bumux pociaud moHan 400 Bxe € piagkicHUMU abo
3HMKaroYMMH. J[0 HHMX HajlexaTb aJlaHTyM BEHEPHUH BOJIOC, BOJSIHMHA TOpiX
IIaBalO4Mii, BoJolIKa TaiieBa, riconm KpeWasHUM, Tiagiofyc (KOCApUKH TOHKI),
THI3/IIBKa 3BUYaiiHa, TPOHSHKA MIBMICsIIeBa (KIIOY-TpaBa), 303yJWHEIb OOJIOTHHIA,
303yJIMHElb II0JOMOHOCHUM, KaparaHa CKi)ChbKa, KOBWJIA JIHIMPOBCHKA, KOBHJIA
YKpaiHChbKa, KOCTPHUIISI KpeuasiHa, s JicoBa, JtoOKa JJBOJIMCTA, MapCHiies
YOTUPWINCTA, HAPUUC BY3BKOJIUCTUH, OQPpPUC KPUMCHhKA, NAIBYATOKOPIHHUK
TpPaBHEBU, MEPIIONBIT MAJICHbKUH, MUPIH KOBWJIOJIMCTHM, MIBOHIS TOHKOJIHUCTA,
MIJCHDKHUK ~ OUIOCHDKHUW, TUIayH KOJIIOUMM, TuiayH-Oapanens (OapaHerb
3BUYANHMIT), TOJIMH CYIIILHOOUTMN, pOCHYKA aHTIIIChKA, psIOYUK Malui, psOYuK
PYCBKHUH, CabBIHIS IJIaBal04a, COH BEJMKUIA, COCHA KeJpOoBa (COCHA €BPOIEHCHKA),
TIOJIBIIAH JIOPOBHHM, TIOJbIIaH OY3bKHM, TIOJbIIAH CKI(CHKUM, U0y BeIMExKa
(uepemiia), YepeBUUKHU CIPaBXkHI, MadpaH CITYACTUH, IIUBEPEKIs MOAUTLCHKA.

['0J0BHMM UYMHHHUKOM 3HUKHEHHS pOCIMH B YKpaiHi € rocrojaapya

TISIBHICTD JIOIUHU.



Tema 3.8. I'pudn
3arajbHa XxapakTrepucTHKa rpuliB. 3HaYeHHs TrpuOiB y NpUpoOAi Ta
JKMTTI J0aAuHU. PizHOMaHITHICTH rpuliB. Bukopucranusa rpudiB y xap4osBii

NMPOMHCJIOBOCTI Ta papmakoorii

3araabpHa xapakrepucTuka napersa I'pudu

Jlo mapctBa I'pubu Hanexuts O6m3bko 100 THC. BUJIB OJHOKIITHHHUX Ta
0araTOKJIITUHHUX €yKaplOTUYHUX TeTepOTPO(HUX OpraHi3mMiB 3 HEOOMEKEHUM
pocToMm. SK 1 pociarHH, OUIBIIICTh IPEICTABHUKIB IIAPCTBA HE3JAaTHA IO aKTUBHOTO
MepEMIIIICHHS Y POCTOPi.

Knituau rpubiB MaroTh ojiHe ab0 IEKUTbKa siiep, XITHHOBI KIITUHHI CTIHKH,
a OCHOBHOIO 3allaCHOI) PEUOBHMHOIO B HUX € TUIKOreH. KiiTuHu Aeskux TpuodiB
MICTATh Bakyoji. /[0 OJHOKIITUHHUX TpUOIB HaJIe)KaTh, HAMPUKIAA, APDKIKI, a
0araTOKJIITUHHUMHU € TBUIEBI rpubu, MyxomMop Ta iH. KiiTuHU GaraToKIITHHHHX
rpu0OiB YyTBOPIOIOTh TOHKI HUTKU — 2ighu, CyKYTIHICTh SIKUX Ha3UBAETbCS 2pUOHUYEIO,
abo miyeniem (Bin rperbk. mykes — rpu0). IlligpHe cruteTeHHsS Tid yTBOpIOE
HECTIPaBXHIO TKAHUHY.

Taka OynoBa a03Bojsie TpUOy MaKCHUMalbHO OIAHOBYBAaTH OTOUYYHOUHUN
MPOCTIp JUIsl BUTSATAHHS 3 HHOTO TMOKUBHUX PEYOBHH, MPOTE HASBHICTH TBEPAOi
KJIITUHHOI CTIHKU 3MYILIy€ TPUOM BUIISATH B CyOCTpaT (pepMEHTH PO3IIETUICHHS, a
MOTIM TOTJIMHATA PO3YMHEHI PEUOBUHU BCI€I0 TTOBEPXHEIO KIITUHU. Takuid crocid
KUBJICHHSI Ha3UBAEThCS ocmompoguum. Bin mpumynrye rpub 3aHyproBaTHCS B
cyOcTpar sikoMora TyMOIe, IO YCKIATHIOE MOT0 PO3MOBCIOKEHHS, SIKE
3MIIMUCHIOETBCS 3@ JIOMIOMOTOIO0 Crop. ['puOM M0ar0Th 10 HE3PYUYHICTH 3aBSIKA
CreliaJIbHUM BUPOCTaM MIIIENiI0, IKI BAHOCSTh CIIOPH Ha TTOBEPXHIO.

Miueniii aeskux rpubiB Moxe (OpPMYBaTH Ma10006i mina — BMiCTUIIA
CIIOPOHOCHHMX yTBOpPEHb. [170/10Bi Tia MOXyTh OyTH BKpail pI3HOMAaHITHHUMH 3a
pO3MipaMu Ta YCTPOEM, TPOTE HAUOUIBIIY yBary NpUBEPTAOTh IIAIIKOBI TPUOH, 10

SKUX HAJICKUTH OUIBIIICTD iICTIBHUX IPHUOIB.



[11o10Be TiI0 MIANKOBUX TPUOIB YITKO MOAUISIETHCSA Ha IIANKY Ta HOKKY. Ha
HIDKHIM CTOPOH1 MIANKH (OPMYIOTHCS IUIACTUHKU (Y maacmunuacmux zpuodie —
NeYepulll, JUCUUOK, TIIMBU) a00 ApiOHI TpyOouku (y mpybduacmux zpuodie — 6151010
rpuba, migocuuHuka). Ha rutactuHkax 1 B TpyOOUYKax YTBOPIOIOTHCS CIOpH, SIKI

3a0€311euyI0Th PO3CEIICHHS Ipuda.

KurreaisnbHicTh rpubdiB

I'pubu — Tumosi rereporpodu. bimbiiicte 13 HUX € canpoTpodamu ado
cUMO10HTaMH, MPOTE € Cepell HUX XMKAKU Ta Mapa3uTH, 10 BUKIUKAIOTh XBOPOOH
JFOAWHU, TBAPHUH 1 POCIHH.

Canpompogui zpubu po3IMICTUIIOIOTh OPTraHiYHI 3aJUIIKK POCIMHHOTO 1
TBAPUHHOIO MOXOKEHHS 10 OUIBII MPOCTHX CIHOJYK, 4acTO HeopraHiuyHux. [lo
canpoTpoHuX TpudiB HajleKaThb, HAIPUKJIIAJ, LBIJIEBI TPUOU — MEHIIWI 1 MYKOD,
110 3/1aTHI MICYyBaTH OpraHiuHI CyOCTpaTH, Ha KUX BOHM IMocelsaoThes. [lompu Te,
o rpudu — aepoOHI OpraHi3MH, BOHHM TAaKOXX MOXYTh 3/1MCHIOBaTH 1 MpolecH
OponiHHs (ApDKIKI, acneprun). piKIKi OlepKYyHOTh €HEprito 13 cyocTpaTy B
IpoLEeCi CHOUPTOBOrO OpOIIHHS, Y pe3yJbTaTi SKOrO YTBOPIOIOTHCS €TUIIOBUMN
CHUPT Ta BYTJIEKUCIIHM ra3.

CumOioTHYHI TpUOM YTBOPIOIOTH 13 KOpIHHAM mpubiu3Ho 80 % BuIIB
CY4aCHHX PpOCIHUH 2pufdoKopins, ad0 mikopuzy. OOIUIITaIOUU KOpEeHi abo
MPOHUKAIOYM B HHUX, Milledii rprda HIOUTO 3aMiHIOE CO0OI0 KOPEHEBI BOJIOCKH,
30UIBIIYIOYHM IUJIONTYy MOBEPXHI BCMOKTyBaHHA. CuMOioTHMYHHMII Tpul mocravae
pOCIMHI BOAY 1 MiHEpalibHI COJi, TOJAl SK pOCIMHA HaJa€ MHOMy oOpraHiuHi
pedoBrHU. Taki BiIHOMIEHHS € MYTyali3MOM.

['pubu cuHTE3yI0TH 010JIOT1YHO AKTHUBHI PEUOBUHH, 30KpeMa (PITOrOPMOHH,
MEePEeBOJIATh CIONYKU (ocdopy, 10 MICTIATHCSA y TPYHTI, Y OUIBII JTOCTYIHY s
pocnuH GopMy, 3aXHUINA0Th POCIMHY Bl MPOHUKHEHHS Mapa3uTiB TOIIO.

Mikopuzaumu rpudamu € 0iuil rpud, MiTOCUIHHK, TPIOdETs TOIo. 3HaYHa

KUIBKICTh POCJHH 1 TpUOIB YyTBOPIOIOTh HACTUIBKU CTIMKI cMMO103H, 110 0e3 rpuda



pociMHa HE MOXKE HaBiTh MPOPOCTaTH, K JAEsIKl opxifei. [HmwuM npukiagoMm
cuMO0103y rpuda 1 pOCIMHHM € JTUIIAHHUKY.

XWxKi TpUOHM 3/1aTHI JIOBUTH KPYTJUX YEPBIB Ta KPYMHUX OJHOKIITUHHHX,
1HOJI1 HABITh YTBOPIOIOYM CKJIa/IHI IPUCTOCYBAHHS JUISI 3aXOIUIEHHS 31001 Yi.

[Tapa3uTuuHi rpubu, OCENSAIOYKNCh HA POCIWHAX, TBAPUHAX 1 TiJ1 JIFOJUHU,
BUKJIMKAIOTh Y HUX crielu(iuHl 3aXBOPIOBaHHS — MiKo3u. 'pu0 MpoHUKAE B TIJIO
yepe3 pi3HI MOUIKOKEHHS ab0 MPHUPOAHI OTBOPU, HANPHUKIAL MPOIUXU abo
3aJI03M, TPOTE JEsIKI MPEJCTaBHUKU I11apCcTBa MalTh (DEPMEHTH, SIKI POOJSATH
NPOHUKHUMU 14 Ti¢ rpuda HaBITh KJIITUHHI CTIHKH.

Jlo rpuliB-mapa3uTiB POCIUH MOKHa BIJHECTH JEPEBOPYHHIBHI TpHUOH,
Harnpukiag TpyToBukd. [licis 3apakeHHs MiLEIid TPYTOBUKA MPOHU3YE BCE TLIO
pPOCIIMHM, a Ha TIOBEPXHI uepe3 NEAKH yac 3 SBISETbCS JUIIE IJIOJ0BE TLIO.
KuttenisnpHicTh Tpuba MOB’s13aHa 3 PO3MICTUICHHSM JICPEBUHU POCIMHHU, TOMY 3
4acoOM POCJIMHA-Xa351H TUHE.

PosmHOXYyIOTECS TpuOM HecTaTeBUM 1 crtareBuUM crnocobamu. Hecrarese
PO3MHOXXEHHSI B OJHOKJIITUHHUX TpHUOIB, TaKuX SK JAPDKIKI, BiAOYyBa€eThCs
OpyHbKYBaHHSIM a00 TOIJIOM HaBIUI, TOAl SIK y OaraTOKJIITUHHUX MOXKJIMBUN
MO MIIENII0 Ha JEKUIbKAa YacTHH, MPOTE HaWyacTillie B HUX YTBOPIOIOTHCS
CTIOPH.

Cropu TpubiB — IIe YHCJICHHI Ta JIyXe APiIOHI YTBOPEHHS, 3a JOMOMOTOI0
AKUX BIJOYBAa€ThbCsl pO3CENIeHHs. Y TrpuOiB BiIOMI M CTaTeBl MpPOLIECH, BOHU

PI3HOMaHITHI 1 BpaxOBYIOThCS 11T 9ac Kiacudikarii rpuoiB.

Ponv 2pudie y npupoodi ma sxcummi 1100uHuU

3HadeHHs TpubiB y 6iochepl BaKKO MEPEOIIHUTH, OCKUIbKH, KPIM ydacTi B
010reoXiMiYHOMY  KOJOOOITY  pE4YOBHH, BOHM  3a0€3MeuyloTh  MPOLECU
I'PYHTOYTBOPEHHS, >KUBJICHHSI POCIIMH 1 HaBITh MIJCUIIOIOTh €BOIIOLINHI TPOLIECH,
cpusour 30arayeHHio0 O10LEHO31B HOBUMHM BHJAAMU. 3 TOUKH 30pYy €KOJOril

3HUKHEHHS Tpu0iB PU3BENO O J0 MIBUIKOTO HAKOMMYEHHS OPraHIYHUX 3aJIUIIKIB,



a TaKo’K 3aru0esi BCIX POCIHMH 1 OUIBIIOCTI TBAPUH YHACIHIIOK BIJACYTHOCTI CBITJIA,
301 THEHHS TPYHTIB.

Pazom 13 Tum, rpubu 3aBHalOTh 3HAYHUX 30UTKIB JIIOJIUHI, POOJISUU
OPOAYKTH XapuyBaHHS HEMPHUIATHUMU IJI BXKUBAHHS (LIBUIEBI TPUOU, TPIKIKI),
BpaXkalouu JEpEeBHI MOPOAM 1 MPEAMETH KYJIbTYPH — KHUTH, TKAHUHU, KAPTUHHU,
mIKipy (ApDKIKI). 3 OCTaHHIMU OCOOJIMBO YaCTO CTUKAIOThCS MPAIliBHUKU MY3€iB,
BUMYILIEHI ~ OOpOOJSITM  €KCIIOHAaTH  CHeUlaJbHUMH  pPEYOBUHAMHU,  SIKI
MEePENIKO/IKAIOTh PO3MOBCIOKEHHIO TPUOIB.

3apaxeHHs HaBa)KJIMBIIINX CLIBCHKOTOCTIOAAPCHKHUX KYJbTYp
napasUTUYHUMU TPUOaMU MOKE ICTOTHO 3HU3UTH 1X MPOJAYKTHBHICTH a00 B3araii
3HUIIUTH ypokaid. o HalO1apln HeOe3nmeyHuX 13 HUX HalexaTh ¢himoghmopa
Kapmonai, ipxcacmi, Caxcko6i 2pudu ma pixcku.

Po3BuTOK ipskacTux rpuOiB MIPU3BOIUTH 10 YTBOPEHHS OPAHKEBOTO HAIBOTY
Ha JIMCTKax Ta cTeOJiax POCIUH, a B PE3YJIbTATl )KUTTEISIIBHOCTI CaXKKOBUX I'pUOIB
KOJIOCKHM TIIIECHHUIIl BHUTJISAIAI0OTh HIOMTO OOIMAICHUMHU. YPaKeHHS pidcKkamu HE
JIUIIE 3HUKYE BPOXKAMHICTD MIIEHUI, a ¥ MOXe OyTH HEOe3MeUHUM JIJIsl KHUTTSA 1
3JI0pOB’s JTIFOJMHU, OCKUIBKU BXKUBAaHHA B 1Ky XJ110a, HAMOJIOYEHOTO 3 MIIEHUIII 13
CUHBO-(10JIECTOBUMHU TIJIOJIOBUMH TIJIaMH, TMPU3BOAUTH 10 TOCTPOTO OTPYEHHS Ta
HaBiTh cMmepTi. IIpore nroaMHAa HaBUMIIACS BUKOPUCTOBYBATH BJIACTHUBOCTI ITMX
rpuOiB: HAPUKIIAJ, 13 PIPKOK OJIEPKYIOTh JIIKAPCHKI MpEenapaTH.

VY TBapuH 1 JOJUHU TPUOHU 3A€OUTBIIOrO 3/1aTHI BUKJIMKATA 3aXBOPIOBAHHS
JTUXAIBHUX MUISIXIB Ta MIKIPY, HAMPUKIIAJ CTPUTYIHH JTUIIAK. Y pakeHHs rpudbamu-
napa3uTaMy IIKipyU HaldacTimie BiOyBaeThCs B OaceiHax, Ja3HsIX, AYII, Tij] Jac
KOPHUCTYBaHHS 4y>KHM B3yTTSIM, OJICKEI0, PyITHUKAMHU TOIIIO.

[Ipodinaktnka MIKO31B TOJNATAE TOJOBHUM YMHOM Yy MiATPUMAHHI
CaHITapHOro CTaHy MPUMIIIEHb 1 TOTPUMAaHHI MpaBUil 0COOUCTOI TirieHu. Tak, y
KUTJIOBUX MPUMILIEHHSAX HEOOXIAHE pEeryJjisipHe NPOBITPIOBAHHA W MIATPUMKA
HOPMAJIBHO1 BOJIOTOCTI, 100 YHUKHYTH TMOSIBU XaTHHOTO Iprba, a Mpu BiJIBIAMHAX
OacelHIB, Jla3eHb Ta IHIIUX TPOMAJCBKUX MICIb CJiJ] SIKOMOra MEHIIE XOJUTU

OOCOHIK.



['pubu MmHUPOKO BHUKOPUCTOBYIOTHCS JIOJUHOIO B 1KY, OCKUIBKH BOHHU
MicTaTh BiTamiau A, B, D ta iH., a Takox HEOOXigHI JIOIWHI MIKPOCIEMEHTH,
MpOTE XapyoBa IIHHICTh TPUOIB € MOPIBHSIHO HE3HAYHOK, OCKUIBKU B JIFOJWHU
BIJICYTHIN (DePMEHT PO3IICTIIICHHS XITUHY iXHBOI KIITUHHOT CTIHKH.

Jlo ictiBHUX TpuOIB HaJeXkKaTh, HANPUKIAA, JUCUYKA, Oinuil 2puod,
ni0OCUUHUK, RIOOEPe3HUK, MACAIOK 36UYAHUI, ONEHbOK OCIHHII, ne4yepuys
3euuanna. OCTaHHIM YacoM yce OUIbLIOI MOMYyJSAPHOCTI HAaO0YBAaIOTh IITYYHO
BUPOIIEHI TICUEPHIll, KUTANChKUN nepeBHUM Trpubd Ta riauBa. OCKUIBKH TpuUOHU
HeBUOArnMBi A0 CyOCTpaTy, WITy4HE BHUPOIIYBaHHSA TIpUOIB BHUPINIyE JyKe
BaXUIMBY  MpoOjeMy  yTWli3alii  BiAXOMIB  JE€pEeBOOOPOOHOI,  XapyoBOi
MPOMUCJIOBOCTI 1 CLIBCBKOTO TocmojapcTBa (1i rpubM BHPOIIYIOTH Ha THUPCI,
COHSIILIHUKOBOMY JIYIIIHHHI 200 COJIOMI).

Y  XxapuoBifi TPOMHUCIOBOCTI TpUOM BUKOPUCTOBYIOTHCS TIiJ 4ac
BUTOTOBJICHHSI MOJIOYHOKHCJIMX TPOAYKTIB, XJi0a, BMHAa Ta TMHUBA, M SICHUX 1
KOBOAcCHMX BHUPOOIB, JIMMOHHOI KHCIOTH Towo. Hanpukinan, BUPOOHUIITBO
3HAaMEHUTHUX (paHIly3bKUX CHPIB POKPOp Ta Opi HEMOKIMBE O€3 IBIJIEBUX I'PUOIB,
a mo06 xJ116 OyB MUITHUM, HEOOX1/IHI IPLKIKI, SIKI BUAUIAIOTH Y Mpolieci OpoIiHHS
BYTJICKUCIIMIA ra3, [0 PO3MYIIYE TIiCTO.

He wMeHme 3HaueHHd Ma€e TaKOX OTpPUMaHHSA 3 TpUOIB JIKAPCHKUX
npenapariB —  aumubiomukie  (TpuOHI  aHTUOIOTMKM  TICHIIWIIH  Ta

nedanocnopuHn).

ITigocuuHuKy '

-

Bini rpubu Iligbepesnuku

Jlucuuxku

IcmisHi epubu



Hecnpas:xai
OIIEHbKH

! Myxomo
Buina noranka y P

Hecnpas:xHa JucuuKa

Ompytini epubu

3a nporpamotro 3HO 060B’s13k0B0O Tpebda 3HATH Taki TPUOH:

° WANUHKOBI 2pudu (maciawok, Ol 2pud, NIOOCUYHUK, ONEeHbKU,
nedepuyi, Myxomop, 6ai0a no2auka)

o yeinesi 2pudu (MyKop, neHiyui, acnepein)

o 2pubu-napazumu  pocauH  (Mpymosuxu,  OOPOWHUCNO-POCSHI,

CadNCKU, PIdHCKU)

Tema 3.9. JInmaiiHuku

JInmaiHuky — acomiamii cnpaB:KHIX rpuliB i3 ¢orocuHTE3yIOYUMH
opranizMamMu (BoaopocTssMu Ta uiaHoGaxkrepisimu). BynoBa Tta oco0.uBocCTI
KUTTEAISVIBHOCTI JTHINAWHUKIB. 3HAYCHHS JUINAWHMKIB Y NPUPOAL TA KUTTI

JIOTUHH

Juwaiinuku — acouiauii cnpaescHix 2pudie i3 Gomocunmesyrouumu
opzanizmamu (6000pocmamu ma yianoodaxkmepiamu)

JInmaiiHuky € 0co0aMBO0 (HOPMOIO CUMOIOTHUHUX OpPraHi3MiB, YTBOPEHUX
rpuOHUM 1  BOJOPOCTEBMM  KOMIIOHEHTaMH. BoJopocTeBHil  KOMIIOHEHT
JUIITAHHUKIB 37€01IBIIIOT0 HAJICKUTH JI0 IIaHOOAKTEpiid abo 3eIeHUX BOJIOPOCTEH.
Bonopicte Hagae rpuly opraHiyHl peuyoOBUHM, YTBOPEHi y mporeci (OTOCUHTE3Y,

ToAl siK Tpub 3abe3mnedye ii BOOIO 1 MiHEPATLHUMHU COJISIMU, SIKI BIH MOTJIMHAE 13



cyoctpaty. ICHYIOTH NBI TPOTHIICKHI MYMKH MO0 iXHIX CTOCYHKiB: TpuO Ta
BOJIOPICTh a00 CITIBICHYIOTh Ha B3a€MOBUTIHIN OCHOBI (I1€/ THUIT B3aEMOCTOCYHKIB
HA3UBAETHCS MYMyanizmom), abo rpud mapa3utye Ha BOJOPOCTI.

Tino numaliHuka HE PO34JICHOBaHE HAa TKAHWHU Ta OPraHU, TOMY HOTo, 5K 1
y BOJIOPOCTEH, HA3MBAIOTh CJAHHIO. YCEpEeAWH1 ClIaHl JMIIaiHWKa Tpubu ado
MPOHUKAIOTh Y KJIITUHU BOJIOPOCTI 32 JOMOMOTOI OCOOJMBHUX BHUPOCTIB Tid, abo
3MIACHIOIOTH 13 HUMH OOMIH PEUOBHH Yepe3 TOBCTUH MPOIIAPOK MIKKIITHHHOI
peuoBuHH. Ha momepedyHoMy 3pi3i MOMITHO, 11O B OJHUX JUIIAWHUKAX KIITUHH
BOJIOPOCTEH PIBHOMIPHO PO3IOIIICHI B TOBIII ClaHi (comeomepni numannuku), a
B IHIIUX 3BEpPXY 1 3HU3Y € CKOPUHOYKHU, YTBOPEHI MILEIiEM Tpuda, MK SIKUMU 1
PO3TaIIOBYETHCS (POTOCHHTE3YOUNI KOMIIOHEHT (2emepomepHi nuiaitnuku).

3a Mopdosoriero ciaaHi JUIIARHUKA TOMUISIOTh Ha HAKWIIHI, JIMCTYBATl Ta
KyuryceTi. HalG1bI1 BUCOKOOPTaHi30BaHUMU 3 HUX € KyW4UCHI JUMMAUHUKU, 1110
HaraayrTh KymUKd. KynmucTumy tuimaitHuKaMu € Tak 3BaHUH OJICHSIYUNA MOX, IO
YTBOPIOE CYLUIBHUN KWJIUM y TyHApI, Ta 60pojad, 1o 3Bucae 3 aepeB. Hakunmui
JUMWaiHUKY BPOCTAIOTh y CYOCTpaT, MOKPUBAIOUX KaMiHHSI, KOPY JIepeB, MapKaHU.
Jlo HUX HanexaTh, HANPUKIIAL, JIEKAHOPa, Je[uaes Ta rpadic, 0 BKPUBAE KOPY
rpaba CBOEPIAHUM BI3€PYHKOM, CXOXHUM Ha CTapojAaBHI nucbMmeHa. Jlucmyeami
JumaiHuKy € OUTbII TOMITHUMH, HI)K BPOCJi B CyOCTpaT HAKHUIIHI, OCOOJIMBO 1€
KCAHTOPIs (CTIHHA 30JI0TSIHKA), 110 3YCTPIYA€ThCsl MaiiKe MOBCIOJHO, Ta CipyBaTa

napMeist Ha Kopi JyOiB Ta 1HIIHUX JAEpPEB.



Boaopocri

[Moeepxuesi wapw,
yrBOpen rihamu rpuda

[pubnnus

[Honepeyunuit 3piz mita Micmyeéanozo anuaiiinuxa

Oco0NMBICTIO JIMIIAMHUKIB € 1XHS HEBHOArJIWBICTH A0 YMOB ICHYBaHHS Ta
3IaTHICTh BUCUXATH JO MOBITPSHO-CYXOr'O0 CTaHy, a IOTIM 3HOB HacH4yBaTu
TKQaHWHU BOJIOKO 1 BIJHOBJIIOBATH TMIPOILIECH KUTTEAISIbHOCTI. Ile m03BONMIIO
JUIIAafHUKAM 3alHATH HaWHEWMOBIPHIII €KOJIOTIYHI Hilll, aX 10 Oe3IUIIHHUX
ckenb AHTapkTuau. HaiiOinpin 6arara nummaitHukaMu miBHIYHA ¢uiopa.

PoctyTh numaiHWKKA JyXe TMOBUIBHO — MO 1-8 wmimiMeTpiB Ha pik. 3a
MIBUIKICTIO I[OTO POCTY MOXKHA HE JIWINE BU3HAYUTH BIK JIMIIAWHUKA, alie U
BCTAHOBUTH, KOJIM B1IOYJIMCS 3MIHU CTaHY HaBKOJHUIITHBOT'O CEPEIOBUILA, OCKIIBKU
0araro JIMIIAHHUKIB Yymaueo peazyoms Ha 3a0pyOHeHHs nOGImp:i.

Po3MHOXYIOTBCS ~ NUIIAHMKK ~ BereraTMBHO abo  cmopamu. llpu
BETreTaTUBHOMY PO3MHOKEHHI BiJ] CJIaHI BIJIOKPEMITIOIOTHCSI HEBEJIUKI IIMATOYKH,
IO MICTATh $IK TpUOHUI, Tak 1 BOJOPOCTEBHM KOMIIOHEHTH, abo crelialbHe
yTBOopeHHs. Criopu B JHUIIAWHUKAX YTBOPIOE JUINE TpuO, MPOTE MPU 3aXOIUICHHI
1oro ripaMu KIIITUH BOJOPOCTI YTBOPIOETHCS HOBA CJIaHb.

Vcporo BiIOMO OAM3BKO 25 THC. BHUAIB JIMIIAWHUKIB, OJHAK IXHS
CUCTeMAaTH4YHa HAJIEKHICTh JO KIHIS HE 3’sCOBaHa, OCKUIBKM OJIHI aBTOpHU
BUJIUISIIOTH 1X B OCOOJNMBHUN BIAAI 1apcTtBa ['pubu, a iHIN KIacU(pIKyOTh 3a

TpUOHUM KOMITOHEHTOM.



Poab mumaiiHuKiB y npupoai

JIMmaiHUKA TOCENSIIOTHCS Ha HEMPUIATHUX JJIS JKUTTS 1HIIUX OpPTraHi3MiB
cyOcTparax, HanmpuKiaja CKii, KaMiHHI, Oy1y4d OJHUMH 3 MIOHEPIB POCIUHHOCTI.
MOXJHBICTh IXHBOTO  OCEJICHHS, HANpUKIaA, Ha KaMiHHI, 3yMOBJICHA
0COOJIMBOCTSIMU OOMIHY PEYOBHH: JIMIIIAWHUKY BULISAIOTH OCOOJIUBI JTUITIAHHUKOBI
KHUCJIOTH, SIKI CHPUSAIOTH BUBITPIOBAHHIO TIPCHKUX MOpia. B yTBOpeHux TpimmHax
Ta MOTJIMOJICHHSX HAarpoMa/pKYIOThCA PIi3HI YaCTOUYKHM, 30KpeMa W OpraHiqHoi
pPEUYOBMHU, YTBOPIOBAHOI JIMIIAHHUKAMU, TUM CaMUM BOHH OepyTh Oe3mocepeiHio
y4acTh y Ipolecax IpyHTOYTBOPEHHS.

Kyiuceri nummaifHuKH, 110 MarTh 301pHY Ha3BY «OJICHSYHN MOX», Y IPHUPO/I1

€ OCHOBHMM KOPMOM JUIsI TIBHIYHUX OJICHIB Y TYH/PI.

3a nmporpamoro 3HO 0060B’s13k0BO TpeOa 3HATH Taki JTUIIAWHUKUA: HAKUNHI

(nexkanopa), tucmyeami (napmenisn), Kywgucmi (K1aoouis)

ba3oBi noHsATTH

Anmepudii — YOIOBIYMI CTaTeBUIl OpraH y BHIIHUX CIIOPOBUX POCIUH
(MOXI1B, MAMOPOTENOAIOHNX 1 TOJIOHACIHHUX POCIUH), Y SKOMY PO3MIIIEH] YOJIOBIY1
TaMeTH.

Apxezoniil — )XIHOYUN CTATEBUN OpraH y BUIIUX CIIOPOBHX POCIWH (MOXIB,
NanopoTenoAi0HUX 1 TOJOHACIHHUX POCIUH), Y IKOMY pO3MillIeHa SIMIEKITITHHA.

bioinoukamopu — oprasisMm, Buj abo O10IIEHO3, 32 HASBHICTIO 1 CTaHOM
SKOTO MOKHA CYIUTH PO BJIACTUBOCTI CEPEIOBUINA, 30KpEMa MPO MPUCYTHICTS 1
KOHLIEHTPAIi}0 B HbOMY 3a0py/IHIOBAYiB.

Biunozeneni pocaunu — pOCIVHU, YWE€ JIMCTA 30€pIraeTbCsi MPOTITOM

YChOT'O POKY 1 KOXKEH JIUCT 30€epiraeThcs Ha jepeBi Oubiie 12 micsiiB.



I'amemanmnciin — crateBuii OpraH y pociuH, 0 PO3BUBAETHCS Ha raMeTOPITI 1
MICTUTbh TaMETH.

I'amemoghim — crateBe MOKOJIHHSA B )KUTTEBOMY LMK POCIHH.

Tigpu — mixpocKoIiyHe, HUTKOMOIOHE Biraly>KeHHs Ipuba, 110 yTBOPIOE
WOro BEreTaTUBHE T1JIO — MILIEIH.

Enoocnepm — oco0auBa TKaHWHA POCJIMH, IO MICTUTH MOXHUBHI PEUOBHHH,
HEOOX1/1H1 /U1 PO3BUTKY 3apOJKa B HACIHHI.

Kummeeuil yuxn — noCniIOBHICTh CTail PO3BUTKY, Yepe3 sKi MPOXOIUTH
OUTBUIICTD BU/IIB Y MPOIIECi OHTOTEHESY.

3oocnopa — 3abe3niedeHa HKTYTUKaMH PYyXJIMBa KIIITHHA BOJOpOCTEd 1
JeSTKUX TpHUOIB, KA CIYKUTh JJIs1 HECTaTEBOTO PO3ZMHOYKCHHH.

I3u0ii — yTBOpEHHS Ha TajoMi JCSKUX JUIIAWHUKIB, SIKi CIYTYIOTh AJS iX
BET€TaTUBHOTO PO3MHOXXEHHS, SBJISIOTH COOOI0 KijbKa KIITHH BOJOPOCTI,
oOrieTeHux ripamu mienito rpuda 1 30BHI MOKPUTI KOPKOBUM LIAPOM.

Kamoin — 61una TBipHa TKaHWHA (O1YHA MEpUCTEMA).

Kopeneeuit muck — OCMOTUYHHMIA THCK y KIITHHAX KOPEHEBOI CHCTEMH,
AKUI 3MyIIye BUCXIAHHM pyX BOJHOTO PO3YMHY BiJT KOPEHEBOI CHUCTEMH IIO
cTeduy.

Kcunema — mnpoBiHAa TKaHWHA, 110 CIYXHUTb Il TPOBEACHHS BOJIU 1
MIHEpaJIBHUX COJIEH BiJ KOPIHHS BrOPY MO POCIHHI 10 JIUCTS.

Mikopu3a — MyTyalliCTU4HI BIIHOCUHUA MK TPUOOM 1 pOCIHHOIO.

Miueniii (2pubHuysn) — BETeTaTUBHE TIIO TI'puba, CKIANAETHCA 3 TOHKHX
po3raigyxeHux rigis.

Ocmompoghnuit cnocio scusnenns — Criocio >KMBJIEHHS, 3a SIKOTO OpraHi3M
MOTJIMHAE PO3YMHEHY OPTaHIuHy PEUOBMHY NUISXOM abcopOirli, 6€3 yTBOpeHHs
TPaBHUX BAKyOJEH.

Iunxoea mpyoka — 3a3BU4ail TpyOUacTe BUPOIIYBaHHS MUIKOBOTO 3€pHA,
0 YTBOPIOETHCS B HACIHHUX POCIIHH IMICJIS 3aITUJICHHS.

Ilipenoio — xniTMHHA OpraHena BOJAOPOCTEH, po3TallloBaHa BcepeauHi abo

Ha TIOBEPXHI XJIOPOILUIACTIB, Y SIKIM YTBOPIOETHCS KPOXMAJIb.



Ilnooose mino— penpoAyKTHUBHA 4YacTHHA OpraHi3mMy rpua, III0
YTBOPIOETHCS 3 MEPEIJIETCHUX Tid).

Ilpucucna cuna nucmkie — cuna, sika BUHUKAE 3aBIIKA TpaHCITipamii
(BUMapoBYBaHHsI BOJH JIMCTKaMH) 1 3a06e3meuye BUCXITHUI pyX BOJAHOTO PO3YUHY.

Pu30iou — BUPICT HIWKHBOI YaCTHHH TaJOMy BOIOPOCTEH, IO SBIISIOTH
c00010 HUTKOBUIHI YTBOPEHHS, K1 CYTYIOTh JJIs PUKPITIIICHHS.

Canpompogu —  opra”izmm, 10  OTPUMYIOTh  HEOOXimHI IS
KUTTETISTTBHOCTI PEUYOBUHH, PYHHYIOUH 3aJUIIKA MEPTBHUX POCIWH 1 TBapWH YH
BIIMEPJIl YACTUHU POCIIHH 1 TBApHUH, aOCOPOYIOUHN PO3YMHHI OpTaHi4HI CIIOIYKH.

Cumbiompogu — opraizmu, siKi, XapuylUnch COKaMu ab0 BUIUICHHSIMU
Oprafi3My-xa3siHa, BUKOHYIOTh Pa3oM i3 IIMM 1 XKUTTEBO BaXKJIHMBI IJII HHOTO
TpodiuH1 QyHKI].

Cnanwb (manom) — BereTaTUBHE T1J10 BOJIOPOCTEH, Tpr0iB, TUIAHHUKIB.

Copeodii — yTBOpEHHS Ha TaJOMi JCSIKUX JIUIIAWHUKIB, SIKI CIYTYIOTh JUIS 1X
BETETATUBHOTO PO3MHOKECHHS, SBISIOTH COOOI0 KibKa KIITHH BOJOPOCTI,
o0ruieTeHux ripaMu Miresnito rpuoa.

Cnopaneiii — opraH HECTaTEBOTO PO3MHOXKEHHS BOJOPOCTEH, POCIWH 1
rpubiB, y SKOMY YTBOPIOIOThCS CIIOPH.

Cnopoghim — HecTaTeBe MOKOJIIHHS B )KUTTEBOMY LIMKJI POCIIHH.

CyOuHHO0-8010KHUCMUIL NYYOK — TPYTIA 3’ €IHAHUX MK COOO0I0 MO3I0BXKHIX
KJIITUH MPOBIAHUX TKAHUH POCIUH Ta ONIOPHO-MEXaHIYHHUX €JIEMEHTIB.

Dimo2opmonu — XiMiUHI PEYOBHHH, IO BUPOOJAIOTHCS B POCIMHAX 1
PETYIIOIOTH iX PICT Ta PO3BUTOK.

@Dimonyudu — OI0NOTIYHO AKTHBHI PEYOBMHHU, IO YTBOPIOIOTHCS
pociMHaMHM IS 3HUIIEHHA a00 NPUTHIYEHHS 3pOCTaHHS 1 PO3BUTKY
MIKpPOOPTaHi3MiB.

®Dnoema — NpoBiHA TKAHWUHA, IIO CIYXXKHUTH JIJISl TIPOBEJCHHS OPTaHIuHUX

PEYOBHH O POCIMHI B HU3X1THOMY HalPSIMKY.



	Усі корені однієї рослини складають її кореневу систему. Виділяють два типи кореневої системи: стрижневу та мичкувату. Стрижнева коренева система має добре помітний головний корінь (горох, капуста, морква, кульбаба). У мичкуватій кореневій системі гол...
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