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JlabopaTopHe 3ansarTs Ne 4
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Tema: HacinneBi pociaunn. Bigmin Tosonacinmi, aoo Ilinogitm —
GYMNOSPERMAE, aoo PINOPHYTA

MeTta: BUBYMTH XapaKTEPH1 O3HAKU TOJIOHACIHHUX, BIJIMITUTH SIKICHO HOBHIA
piBEHb B €BOJIIOLIT POCIMH — MOSIBY HACIHHS, K€ Jayio OlOJIOTIYHY MepeBary
HaCIHHUM POCJIMHAM B 00pOTHO01 32 BUKMBAHHS Ta PO3CEICHHS; BUBYUTHU )KUTTEBUIA
ki Pinophyta, BiaMiTuTH pi3HOCTIOPOBICTH Ta i 010JIOTIYHE 3HAYCHHS.

00’ exkTH 1I0CTIKeHHs] Ta 00/12/ITHAHHS : IOCTIMHI MIKPOTIPENapaTy MWIKY
COCHH, aHAaTOMIYHO1 Oy/I0BU XBO1 COCHU Ta IMOB3/I0BKHBOTO 3Pi3y Uepe3 YOJIOBIuy
mumKy cocHu. Komekiis skxiHoumx mmmimiok. JKuBi Ta repOapHi 3pasku
rOJIOHACIHHUX; MleOCKOHI/I 61HOKy.II$IpH1 Ta Py4HI JIynu, Ha0Op 1HCTPYMEHTIB,
TaOIUI 3 TEMH, METOJIMYHI BKa31BKH.

3asoanns 1. BuBunuTu Ha repOapHOMY a00 JKMBOMY 3pa3Ky Tijouky Pinus
sylvestris

Cucmemamuune nonoNCeHHS 00 €KMA BUBUEHH!
Bingia INosmonacinni — Pynophyta

Kuaac XBoiini, a6o Ilinoncuau — Pinopsida
[Migkmac XBoitni, a6o ITinigu — Pinidae
[Topsinok CocuoBi — Pinales

Pomuna CocHoBi — Pinaceae

Pix Cocua — Pinus

Bun C. 3Buuaiina — P. sylvestris

CocHa 3BM4aiiHa — CBITJIOIIO0HE IEPEBO 3 IPSIMUM BUCOKHUM CTOBOYPOM, SIKE
nocsirae 20-50 M y Bucoty Ta Biky 400 pokiB; Kopa 4epBOHO-0ypa.

Ha repOapuux 3paskax Pinus sylvestriS po3missHyTH jBa THUIU MaroHis:
BUJIOBXKEH1 (aykcibnacTu) Ta BKOpoueHi (Opaxionactu). JIucTku Ha HUX pi3Hi. Ha
BUJIOBKEHUX MAaroHaxX pO3BUHYTI TUIbKH ITIBYACT1, JTyCKaT1 JIMCTKH, PO3TAlIOBaHI Y
piAKii cmipani (3BUYalHO MIBHUJKO BIAMHPAIOTh). B ma3zyxax HHUX JTyCOYOK
PO3BHUBAIOTHCSI BKOPOUEHI MArOHU 3 JIyCKAaTUMH JIMCTKAMU HAa BEPXIBLI1 SIKHX
PO3BUBAIOTHCS ABA CU3YyBATO-3EJICHUX, TOITUYACTUX JIMCTOUYKA (XBOTHKH) 3 MIPOCTUM
KUJIKYBaHHSIM, SIKI HampaBJi€eHI OJUH JO OJHOI0 IUIOCKMMH MOP(}OIOTTIHO
BepxHIMU O0Kamu. BoHU >XUBYTH 3a3BUYail 3 pOKH.

Ha rio4rti cocHH 3BMYaifHOl MOKHA OAUUTH IIMIIKA JBOX THUITIB: YOJIOBIYl TA
KIHOUI, AK1 P13KO B1JIPI3HSIOTHCS MK c00010. Y0I0BI141 IIMIIKY (MIKPOCTPOOLITH) Y
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BEJIMKIHM KIJTBKOCTI CKYMUYEH1 y LIUIbHI 310paHHs Y OCHOBHU MAaroHiB I[bOTO POKY.
Kinoui mmmku (MeracTpoOiin) MOOJAUHOKI, MOKYTh OYTH PI3HOTO BIKY: OJIHO-,
IBO- Ta TpupluHi. BoHM A03piBaloTh Ha JPYromy poIli, CTalOTh BHUJIOBXKEHO-
AUIEBUIHUME (3-7 CM JIOBXKUHOIO Ta 2-3 CM HIMPUHOIO) 3 IIUIBHUMU JTyCKaMH
Maiike poMOIaHOT (hopMH.

Bigmituti 0cobmuBOCTI OyJOBM Ta PpO3TalllyBaHHS JUCTKIB, 30BHIIIHIN
BUIJIS 3pUIMX IIUILIOK.

BuBuntu anaromiuny Oyn0BY JIMCTKA (XBOTHKM) COCHHM 3BUYANHOI Pinus
sylvestris Ha mocTifiHOMY MiKpoTmpernapaTi IOMepeYHoro po3pisy.

Bigmitutit puicu  KcepoMOp(HOi CTPYKTYpH: KYTHUKYJY, MOTOBIICHHS
00OJIOHKH €MiIepMICy, HasIBHICTh TIMOJEPMH 3 TOTOBIICHUMHU 3/I€PEB’ SIHUMMU
000JIOHKaMH, TIMO0Ke po3TanryBaHHs MpoAuxiB. OcoOIUBICTIO XJIOPOQ1TIOHOCHOI
MapeHxiMu € i CKJIaa4acTUil XxapakTep. B ckiaguactiit mapeHxiMi po3TalioBaHi
CMOJISIHI KaHAJIM CXU30TE€HHOTOo MoxojpkeHHs. Emimepma 3 mosickamu Kacmapi
OTOYY€ TKaHUHY, B K1{ pO3TalllOBaHI1 IBa KOJaTepalbHUX MPOBIIHUX MTyYKa Ta THK
CKJICPEHXIMH M1 HUMH.

Yos0Biua mumka (MiKpocTpo06isi) yTBOPIOETHCS B Ma3ycCl JIyCKH, Ha MicCLIl
BKOPOYCHOTO IMaroHy, 10BXuHa il — 4-5 MM, mupuna — 3-4 mm. BoHa ipeacrasise
cobor0 TariH 3 J00pe PO3BUHYTOI BICCIO, HA SKIA TICHOIO CITIPAILIIO CHASATH
MiKpociopo(h s Ha HUKHBOMY OOI11 IKMX pPO3TaIllOBaHI IO IBa MikpocrnopaHris. B
MIKPOCIIOPAHTISIX BOCEHU 3aKIHUYETHCS YTBOPEHHS YMCEIbHUX MAaTEPUHCHKUX
KJIITUH MiKpocnop (2n). HaBecHi mpoxoauTts Meiio3. B pe3ynbraTi KoskHa TUTIIOIHA
KJIITHHA YTBOPIOE YOTUPHU MikpocmopH (N).

B Monoaux mMikpocmopaHrisix MiKpoCIOpu OJHOSIIEPH], 310paHi B TeTpaau,
CHOpOJEepMa iX CKIAAA€THCS 3 IHTUHU Ta €K3UHU Ta HECE JABa MOBITPSIHUX My XUPLL,
SK1 BAHUKAIOTh BHACIIJIOK PO3XOKCHHS MTOKPHUBIB.

Tyt xe, B MIKpOCHOpaHrii, BII0YBA€ThCSI MPOPOCTAHHA MIKPOCIIOPH Ta
YTBOPEHHS 40710814020 2amemoghima, SKUid Ha3UBAETHCS nuikom. BiH po3BUBa€THCA
BCEpPEIMHI MIKPOCIIOPH Ta PEAyKOBaHMM Ie OUIblIEe, HIXK Y BHUBYEHHUX PaHIlIe
PI3HOCIIOPOBUX POCIUH. B pe3ynbraTi MOaily MIKPOCHOPU YTBOPIOIOTHCS O8Q
npomanianbHi KITAHY, SIK1 3T0JI0M PYHHYIOTBCS, Ta OJJHa aHmepudianvra. Le equni
BEreTaTUBHI KJIITHHY rameTodira. OcTaHHS AUINTHCI Ha MAJICHBbKY (2erepamueH))
KIITUHY Ta Oulbllly (cugonocenny) KIITUHY TUIKOBOI TpyOku. I[lokpusu
MIKpOCIIOpU  3aJIMIIAIOTBCS MOKpUBaMH NuiKy. Ilpu go3piBaHHI MOUIKY
MIKPOCITOPaHT1i pO3KPUBAIOTHCS MOB3/I0BKHBOIO IIUTMHOIO Ta MUJIOK BUCHUTIAETHCS
Ha30BHI. [IoBITpsSHI MyXupIll MOJETYIOTh NEPEHOC NUIKY BiTpoM. [loganbimii
PO3BUTOK YOJIOBI4OTO rameTo(diTa BiI0OyBa€ThCS HA KIHOUMX MIUIIKAX BCEPEMHI
HACIHHOTO 3a4aTKy.

Kinoui mmmku (MeracTtpo0ijiM) yTBOPIOIOTHCS HAa BEPXIBKAX MOJIOIUX
BUJIOBXKEHUX TMaroHiB. Ha rosioBHIA oci po3raimioBaHi ApiOHI JYyCOYKH, SIKI
Ha31BalOThCsI MOKPUBHUMHU. B 1X ma3zyxax yTBOPIOIOTHCS KPYITHIII TOBCTIII HACIHHI
JYCKH 3 IBOMa HACIHHUMHM 3a4aTKaMU Ha BepXxHboMy Oo1li. HacinHa mycka 3riHo

a3




i
o

IBOTAHIKA 2024-25%%

Teopii mazymnrHoro 6paxidnacra — 11 pelyKoBaHUM YKOpOUYEHHH rmariH (0paxionacr),
a He Meracrmopodi.

Momnoaunii HaciHHUM 3a4aTOK (sIBJIsiE COO0I0 BUIO3MIHEHHMI METaCHHAHTIN)
CKJIaJIA€ThCs 3 AUIENOAIOHOr0 HyIenyca (MEeraclopanriii) Ta IHTETYMEHTY, KU
auie OuUls BEpXIBKU Ma€ OTBIp — Mikpornuie (muikoBxia). CrnoyaTky HYLEITyC
CKJIaJIA€ThCSI 3 OJHOPIAHUX IUTLIOIMHUX KIITHH. [ToTiM B cepenHiit iloro yacTuHi
BIJJOKPEMITIOETHCS OJIHA BEJIMKa apxecropiaibHa KiiTuHa (2n). BoHa mimuThes
HUISIXOM Meio3y Ta yTBoptoe 4 meracnopu (N). B monmanbmomy Tpu 3 HHX
BiAMHUparOTh. Meracnopanriii HIKOJM HE BCKPUBAEThCSA, TaK IO Meracropa
3aJIMIIIAETHCS B CEpe/IMH1 HbOro. Meracnopa 6araropa3oBo AUTUTHCSA MITOTUYHUMA
MOIaMU Ta YTBOPIOE HCIHOU UL 2amemoghim, SIKU Ha3UBAETHCA eHOOCHepMOoM. 3
JBOX 30BHINIHIX KJIITUH €HJIOCTIEPMY, HAITPABJIEHUX JI0 MUJIKOBXO/1Y, YTBOPIOETHCS
JIBa apXEroHis, OUIbII peAyKOBAaHUX Y TMOPIBHSIHHI 3 MAIIOPOTENOI0HUMH.

[Iunok 3 YOJOBIYMX IIWIIOK TMEPEHOCUTHCS HA HACIHHUN 3a4aTOK Ta
YJIOBIIIOETHCS KPATLJIMHOO TYCTOT PIIMHU, SIKA 3aIIOBHIOE MPOCTIP Mk HYIETYCOM
Ta IHTETYMEHTOM Ta BUCTYyMae yepe3 Mikporiie. [lifcuxaroun, BoHa BTATY€ MTHIIOK
BCEpEIMHY HACIHHOTO 3a4aTKy Ha Hy1enyc. [icis 3anuiieHHs MikpoIijie 3apoCTae.
JIyCkm >KIHOYOi HIUIIKH 3MUKAOThCs. YoJoBiuMi rameTodiT MPOAOBKYE CBIH
PO3BUTOK Ha Meracropanrii. Ek3uHa onaeTbes, Ta cuOHOreHHA KJIITHHA Y TBOPIOE
MUJIKOBY TPYOKY, sIKa MPOPOCTAE B TKAHUHY HYIIEIyca y HAMpPSIMKY apXeroHis.
l'enepamuena knimuna NUTATHCS Ta YTBOPIOE AB1 KIITUHU: KAIMUHY-HIHCKY Ta
cnepmazeHHy KIIITHHY. BOHU TepexosTh B TUIIKOBY TPYOKY, sIKa i TOCTABIIAE iX 10
apxeroHis. be3mocepenHb0 mepesa 3alUTIHEHHSAM 13 CIIEPMareHHOI KJIITHHH
YTBOPIOIOTECS 08a cnepmis — 4ONOBiul rameTn 0e3 kryTukiB. [lunkoBa TpyOka
gyepe3 MIUNKY apXeroHis gocsrae siekmiTuan. OQuH 31 cepMiiB 3TUBAETHCS 3
AIPOM SIMIIEKJIITUHH, a APYTUNA BiagMupae. BiJ 3anueHHs 10 3aIUTIIHEHHS Y COCHU
MPOXOIUTH 01M3bK0 13 MicstiB. I3 3urotu (2N) yTBOpIOETHCS 3apoI0K. PicT 3apoaky
BiIOYBA€ETHCS 32 paXyHOK MOKMBHUX PEYOBUH rametodira — engocnepmy (N).

CdopmoBanuii 3apoJIOK CKJIAIAEThCS 3 KOPIHIIS, CTEOCTBIlA, JIEKIITBKOX
CIM’Si7I0JIeH; IHTETYMEHT YTBOPIOE TBEPy criepMoepMy. Tak HaCIHHMI 3a4aTOK
MEPETBOPIOETHCS Y HACIHHS, K€ JISKUTHh BIIKPUTO HA HACIHHIN Jycll Ta Mae
KpWJIonoAi0Hu# BUpicT. Jlo3piBaHHs HACIHHA B1JI0YBae ThCSl BOCEHHU, HA IPYTUI PIK
micns 3anmwieHHs. JKiHOYl MIWIIKK 10 IIbOTO Yacy IOCATAarTh 4-6 CM, CTalTh
BUJIOB)KCHOCNENITUYHUMH, 3 3arOCTPEHOI0 BEPXIBKOIO, JTYCKU NEPEB’SHIIOTH, 13
3eJIEHUX CTal0Th CIpUMU. HacTymHOT 3MMM ITMIITKU TOHUKAIOTh, JTyCKHU PO3XOSThCS
Ta HACIHHS BUCHITAETHCS.

BuBuntu OyA0BY MUIKOBOTO 3€pHAa HA TUMYAaCOBOMY Ipemnapari 3 OiIbII
Ni3HOro 300py (mpemnapaTr GpapOyrOTh PO3UMHOM €03MHY) a00 Ha MOCTIHHOMY
npenaparti. 3HalTH 000JIOHKH MUJIKOBOTO 3€pHA — IHTUHY Ta €K3UHY, BEr€TaTUBHY
Ta aHTEePUIIAIbHY KJIITHHU, MTOBITPSHI MMyXHPIII.

Ha rep6apHomy Ta ¢ikcoBaHOMYy MaTepiaji BUBUMTH OYJIOBY Pi3HOBIKOBUX
KIHOYMX IIHUIIOK (MeracTpoOumiB) P. sylvestris. Mollogy MIHIIKY po3pi3aTv
CKaJIbIIEJIEM B3/I0BXK Ta BUBUUTH 32 JIOTIOMOTOI0 JTYTIH MIOBEPXHIO PO3PI3Y, BIIMITUTH
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TOBCTY KOHIYHY BiCh, HACIHHI TyCKHU. BUITy4UTH TOIKOI0 OJJHY 3 HACIHHUX JIYCOK Ta
BUBYHUTH ii 32 JOMOMOTOI0 CTEPIOCKOIMIYHOTO Mikpockony. Ha Bepxubomy Oorr
JYyCKH, B 1i OCHOB1 3HAWTH JiBa OyrOpKU HACIHHUX 3a4aTKiB, Ha HUKHBOMY OOII
3HAUTU MaJeHbKY MOKPUBHY JIYCKY.

Ha mocrifiHoMy wMikpormpernapari abo 3a TaOMUIICI0O BHBUHUTH CXEMY
MOB3/J0BXXHBOTO PO3pi3y HACIHHMX 3auaTKiB, 3HAWTH HYLEIYC, IOKPHUB
(IHTEryMeHT), MIKpOIILIE; Yy HyLIeTyCl — eHA0cnepM (KIHOUM I raMeTo(]iT, 3apOCTOK)
3 apxeroHisiMu. BuBuntu Oy 0By 3pu101 HIMIIKK Ta HACIHHS COCHU. BigmiTutu
dbopMy HIMIIKKU, PO3MIPH, XapaKTep HACIHHOI JTyCKH.

3apucyBatu: 1. TriJJOYKy COCHM 3BHYAMHOI 3 YOJOBIYMMH Ta >KIHOYMMH
HIUIITKAMU;

2. 4YaCTHUHY IOINEpPEYHOro po3pi3y XBOIHKH, BIJIMITUBIIM PO3TAllyBaHHS
OCHOBHUX TKaHUH,;

3. TOB3JIOBXKHIM po3pi3 "epe3 MIKPOCTPOOiI; MIKpOCITOpOdLT Ta MHIIKOBE
3€pHO;

4. TOB3IOBXKHINM pO3pi3 Yepe3 MOJOAYy >KIHOUY MIUIIKY, 3a3HAYUTHU BICh,
MOKPUBHY Ta HACIHHY JIYCKH 3 HACIHHUMHU 3a4aTKaMU;

5. HaciHHMM 3a4aToOK (TO3HAYUTH HYIEIYC, IHTETYMEHT, MIKPOIILIE,
€HJIOCTIEPM 3 apXETrOHISIMU );

6. HAaCIHHA 3 KpUIIOMOOITHUM BUPOCTOM;

[. cXeMy >KUTTEBOTO IIUKITY COCHU 3BHUYANHOI.

3asoannsn 2: BuBUMTH Ha repOapHUX 3pa3Kax rilouKy Ta muniky Juniperus
communis abo Cupressus sempervirens abo iHUL020 NPEOCMABHUKA NOPOKY
Kunapucosi

CucreMaTuyHE IMOJIOKECHHS 00’ €KTIB BUBUCHHS:
Binain I'osonacinui — Pynophyta

Kiac XBoiini, a6o Ilinoncuau — Pinopsida
[Migknac XBoitni, a6o ITinigu — Pinidae
[Topsimox Kumnapucosi — Cupressales
Pomuna Kunapucosi — Cupressaceae
ITiopoouna Kunapucosi — Cupressoideae
Pin Kunapuc — Cupressus

Bun K. Biunozenenuii — C. sempervirens
ITiopoouna Anisyesi — Juniperoideae

Pix Slnosers — Juniperus

Bup 4. 3Buyaitauii — J. communis

BiamiTut 0co6iMBOCTI OyJIOBU Ta pO3TAlllyBaHHS JUCTKIB, 30BHIIIHIMA
BUTJIS 3PUIMX MIUIIOK.

VY J. communis JTUCTKH KOJTHOYi, TOJKOTMO/I0OH1, PO3TaIlloBaHi B MyTOBKaX I10
Tpu. YacTo criocrepiraerbcst rerepoMopHICTh JIUCTKIB: HA MOJIOJMX MTaroHax abo
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pPOCJIMHAX JIMCTKU MYTOBYACTI, TOJIKOMO/I0HI, HA CTapuUX — JYCOYKOIO/10HI Ta
CYyNpOTHBHI. 3piia )KiHOYA IIMIITKA M’ SICUCTa, COKOBUTA, CHHbO-YOpPHA.

Y C. sempervirens oOJuCTAHI TII0YKH ILIOCKI, JIUCTKH JIyCOYKOIO,TIOH,
TeMHO- a00 CBITJIO3€JICHI, TPUTUCHYTI JI0 TUIOYOK ab0 BIAITHYTI, IMIWIIKA
JepeB’THHUCTI, cipi ab0 CipyBaTO-KOPUYHEB1, ONMMCKYydYi, Maike IIapOIOmiOHi,
CKJIaJIatOThCs 3 8-12 JyCOK, 3 MUIACKOI0 00 BUMYKJIO IMTOBEPXHEIO Ta HEBEIUKAM
HACIHHSIM B IIEHTPI1 JTyCOK.

3apucyBaTu: 1. narid Ta IIMUIIKK OJIHOTO 3 MPeICTaBHUKIB op. Kumaprcosi.

3aséoanns 3. BuBuntH 0co6IMBOCTI MOPGOJIOTIUHOI OyI0BU Ta KUTTEBUIA
nukn Ephedra distachya

Cucmemamuune nonoNHCeHHs 00 ' €KMA BUSUCHHA.
Bingia I'oonacinni — Pynophyta

Kiaac I'neroBuani, a60 'meroncuau - Gnetopsida
[Mopsimox Edenposi — Ephedrales

Pomuna Edenposi — Ephedraceae

Pix Edbenpa — Ephedra

Bun Edenpa nsokonockoBa — E. distachya

Edenpa nBokosiockoBa — HU3bKHA (110 5-15 ¢M 3aBBUIIKH), Ty>KE TATY3UCTUIN
YarapHukK, 3 TOHKO PeOPUCTUMHU 3€JIEHYBAaTO-)KOBTUMHU ITAarOHAMHU, SIKi HarayrTh
xBomi. Jluctku npiOHi, JyckomoAiOHi, peaykoBaHi. CTpoOiu pi3HOCTATEBI,
POCIIMHY TBOJOMHI.

Ha 4onoBiunx ex3emIuisipax yTBOPIOIOTHCS 310paHHS YOJIOBIYMX IIUILIOK
(310paHHs MIKPOCTPOOLIIB), SIKI CUISATH CYIIPOTUBHO 200 MyTOBYACTO B Ma3zyxax
3BUYANHUX JIUCTKIB 1O 3-4. Y KOXHOMY TaKOMy 310paHH1 Ha OCi € BiJ ABOX JO
BOCHMH I1ap CyNPOTHUBHUX JIYCKOBUIHUX MOKPUBHUX JIMCTKIB. Y Ma3yXaX BEPXHIX 3
HUX € 0 OJTHOMY MIKpOCTOpOOLTY, SKUN CKJIalIa€Thcs 3 MOKPUBY (JIBa 3pOCIUX
JYCKOMOJIOHUX JIMCTKH - «OLBITUHA») 1 JBOX 3pOCIUX MIKpocmopodiIiB
(yTBOpIOIOTH aHTEPOOP), SIKI HECYTh Ha BEPXIBI[l KOJIOHKH BiJl ABOX JI0 BOCHMHU
(Haituacriilie IBOTHI3/IMX) MIKPOCUHAHTIiB.

B MikpocnopaHrii yTBOPHOEThCS BETMKA KUTBKICTh €IIITNCOBUIHUX MIKPOCIIOP,
K1 IPOPOCTAIOTH 1€ BCcepearHi Mikpocmopanris. [Ipopocna mikpocmnopa (ITHIoK)
MEPEHOCUTHCS BITPOM (MOKIMBO 1 KOMaxaMH ) Ha HaCIHHUN 3a4aToK.

Ha xiHoumx ex3emruisgpax (OpPMYIOThCS TMOOJAMHOKI >KIHOY IIMIIKA
(meracTpoOinm). MeracTpoOil OTOYCHHWM MAEKITbKOMAa MapamMH CTEPHIIBHUX
JYCKOMOI0HMX JIUCTKIB 1 MICTUTh OJIMH HACIHHUM 3a4aTOK, SIKUM Ma€ ABa MOKPUBH.
30BHIIIHIN TOKPUB OLIBII MOTYKHUM, BIH BUHUKAE Y BUTJISAAI BOX JIMCTKOBUX
OyTropkKiB, sIKi MOTIM 3pOCTAaIOThCS Ta 00OPOCTAIOTh HACIHHUM 3a4aTOK («OIBITHHAY),
BEPXIBIIl B MIKPONTISIPHY TPYOKY (sIKa BIOBIIIOE MiKpocTiopn). CepenrHa 3a4arKy
3aifHATA HYLIEIYCOM (METacliOpaHrieM), sSIKUM Ma€e Ha BEpXIBIll 3arIUOJIEHHS —



MAJIKOBY KaMmepy. B Hyllenyci 3 MaTepuHCHKOT KIIITUHU METracIop yTBOPIOETHCS
YOTUPU METaclopH, 3 SIKUX TPU BIAMUPAIOTH, @ OJHA MPOPOCTAE B KIHOUMA
ramMeToQit 3 JBOMa apXErOHISIMHU.

[Tunok, sk MOTpaNuB HA BEPIIMHY MIKPOMUISIPHOI TPYOKH, BTATYETHCA
BCEpPEIMHY HACIHHOTO 3a4aTKy — B MTUJIKOBY KaMepy. TyT mpoIoBXKY€EThCS PO3BUTOK
goJsioBidoro ramerodirta. ITunkora TpyOka pocTte depe3 TKaHWHY HYyIEIyca J0
apXeroHilo, B HI criepMareHHe po NUIIKY JUIMTHCS 3 YTBOPEHHS IBOX CIIEPMIIB,
3 AKUX OJWUH 3JMBAETHCA 3 AUIEKIITHHOO (3aIUTIIHEHHS ), @ APYTUil Bigmupae. [3
3aIUTIIHEHO1 SULEKIITUHU PO3BUBAETHCA 3apOJOK, SIKMM Ma€ B 3pLIOMY B
CIM’SJ1011, IOBTUH TIMOKOTUJIb, TEPBUHHUN KOPIHb Ta HIKKY (BHUPICT 3apoJiKa B
KOPEHEB1M MINHIII), IKOI0 BUCMOKTY€E TTOKUBHI PEUOBUHU.

HaciHHs 330BHI OTOYEHE COKOBUTHUM, 3a0apBJIECHUM B YEPBOHUN KOJIIp
30BHIIIHIM TIOKPUBOM («OIIBITHHOIO»), Ayl M€ TBEPAUM, 3ACPEB’STHUIAN
1HTETYMEHT, HYIIeJIyC Ta €HJOCIIEPM, B IKOMY 3HaXOAUTHCS 3apPOJIOK.

Po3risHyTH 30BHIMIHIN BUTIISIT YOJIOBIYMX Ta KIHOYHX €K3EMILIIPIB € eapu.
BigMiTUTH dIEHHWCTICTP Ta TUUIACTICTH cTe0ja, PEeAyKIi JHUCTKIB 0
JTyCKOMOA10HUX po3TpyOIB. JIyCKONOA10HI JIMCTOUKHU PO3TAILIOBAH1 CYTIPOTUBHO I10
2. BuBuutH 310paHHs MIKpPO- Ta MaKpOCTPOOLITIB 3a TabauIero ado Ha repOapHUX
3paszKkax, BUKOPUCTOBYIOUM OIHOKYJISAPHUN MIKPOCKOTI.

3apucyBaTu: 1. maroHu 4OJIOBIYMX Ta JKIHOYMX POCIHH edenpu;

2. 310paHHs MIKpOCTPOOLIIB Ta MEracTpoOuIiB, po3pi3 MeracTpooia;

3. 3plily HACIHUHY.

3asoanns 4. O3HAMOMUTHCH 3 TEPOAPHUMH 3pa3KaMHK Ta KOJIEKITI€HO IITHIIOK
npeacTaBHUKIB Bimaiay Pinophyta

ITix yac BUBUEHHS OKpEMHUX BHIIB 3BEPTATH yBary Ha HaCTYTHI 0COOIMBOCTI:
BIYHO3€JIEHa pOCIMHA 200 JIUCTKH OIaIal0Th Ha 3UMY, JINCTKH JIyCKOIO110H1 a00
rojI4acTi, OIMHOYH1 200 pO3TalIoBaH1 B My4KaXx, KUIbKICTh JUCTKIB B myukax. [1ig
Yyac BUBYEHHS IIUIIIOK 3BEPHYTH YBary Ha iX (popMy, KOHCUCTEHIIIO (IepeB’ SIHUCTI
a00 COKOBHTI), pO3MaJaloThCsl 00 HE PO3IMaAatoThCs i1 Yac J03pIBaHHS.



