Jleknis 2
Tema nekuii: «boraHika sik HayKkay.
[1nan

1. boraHika K Hayka Ipo 3aKOHOMIPHOCTI PO3BUTKY, OYJIOBH 1 )KUTTS POCIIUH.
Pozninu 60TaHiKy.

2.3aBnanHa uurosorii. KiituHHa Teopis OynoBu opraHizmiB. Mertoau
JTOCITIDKeHHS KIITHHU. DopMa Ta po3MipH KITITHH.

3. I[Iporommact 1 Horo kommoHeHTH. lluromnasma, ii (i3WyHI BIACTHUBOCTI,
XIMIYHHH CKJIaJ 1 QYHKITII.

4. [Inactunu: XJIOPOIIACTH, JIEUKOIIacTH, miasmonema. OcobnuBocTi Oya0BU
1 pyHkuii. [lirMeHTH nuacTua.
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3MicT JeKmii

1. boraHika ik HAyKa PO 3aKOHOMiPHOCTI PO3BUTKY, OVIOBH i sKUTTHA
pocauH. Po3xiaun 6oTaHikm.

boraHika - 11e HayKa Mpo POCIUHHU, iX OyAOBY, KUTTEAISIBHICTD, MOIIMPEHHS
1 moxokeHHs. Lleil TepMiH MOXOAUTH BiJ rpeubKoro ciosa "botane", mo o3Hadae
"rpaBa", "pocnuna', "oBou", "3eneHb".

boranika  gocmijpkye  O10JOTiYHY  PI3HOMAHITHICTH  CBITY  POCJIHH,
cucteMaTusye 1 KiacudiKye pOCIMHHU, AOCHIKYye iX OyaoBy, reorpadiuHe
MOIIUPEHHS, EBOJIIOIII0, ICTOPUYHUNA PO3BUTOK, OilochepHy posib, KOPHUCHI
BJIACTUBOCTI, BUIIYKY€ pPaIliOHANbHI NMUISIXU 30epekeHHs Ta oxopoHu (uopu. Ta
OCHOBHA MeTa OOTaHIKM K HAyKHU - OJIEp>KaHHs Ta y3arajJbHEHHs HOBUX 3HAHB MPO
CBIT POCJIMH y BCIX MPOsIBax Oro iCHyBaHHS.

boranika sk Hayka cdopmyBaiacs Onu3zbko 2300 pokiB Tomy. Ilepiie
UCHMOBE y3aradbHEHHS 3HaHb PO POCIWHHU, SKE AIMIIIIO 0 HAC, BiIOME JIUIIE 3
antuuHoi ['pemii (IV-III cT. 10 H.e.), a OT)Ke 1 BUHUKHEHHs OOTaHIKU SK HAYKH
naTyeTrbess came MM vacoM. Teodpact (372-287 no0 H.e.), Yy4€Hb BEIUKOIO
ApicToTens, BBOXAEThCA OaTbKOM OOTaHIKM 3aBISKH HOTO IHCBMOBHM IIpallsiM
"IIpuponna ictopis pociaur" B 10-u Tomax i1 mucbMoBii po6oti "lIpo mpuumHH
pociun" B 8-u Tomax. Y "l[lpuponniii ictopii pocnun" Teodpact 3ramye mpo 450
POCIIHH 1 pOOUTH TepIry crpoly IXHbOI HAYKOBOI Ki1acudikallii.

Humni Gotanika - 6ararorairy3eBa HayKa, sika BUBYA€ SIK OKPEMi POCIUHU, TaK 1
iX CyKyHHOCTI - POCJTUHHI YTPYNOBaHHS, 3 IKUX (DOPMYIOTHCS JIYKH, CTEIIH, JICH.

VY mporieci po3BUTKY OoTaHika AuQEpeHIlitoBaiaca Ha psij OKpeMHUX Hayk, 3
SKUX HaWBaXJIuUBIIIl: Mopdosoris pociauH - Hayka Tpo OyJoBY 1 PO3BUTOK
OCHOBHHUX OpPraHiB POCJHH; 3 Hel BUAUTMIHNCS: aHATOMIs (TICTOJIOTIA) POCIHH, IO
BHMBYA€ BHYTPIIIHIO OyJ0BY POCIMHHOIO OPraHi3My; KJIITHHHA O10JI0Ti POCIUH,
10 BUBYA€ OCOOJMBOCTI OyJOBH POCIMHHOI KJIITHHH; €MOPIOJIOris POCIHH, SKa
JOCIIKY€E TPOIECH 3aIlIiJHEHHS 1 PO3BUTKY 3apoJKa y pociuH; (izionoris
POCIIMH - HayKa MpO KUTTEIISIIBHICTh POCIMHHOTO OpraHizmMy, OJIM3bKO MOB'sI3aHa



3 010XIMI€I0 POCIWH - HAYKOIO MPO XIMIYHI MPOIIECH B HHUX; T€HETHKA POCIWH
BUBYA€ TMTaHHS MIHJIMBOCTI 1 CHOAAKOBOCTI  POCIWH; TMale00O0TaHiKa
(iTomaneoHTONOTIsI) BUBYAE BUKOITHI POCIUHU 1 OJIM3HKO TOB' si3aHa 3 (DUTOTCHIEI0
POCIIVH, 3aBAAHHSAM SIKOi € BIATBOPEHHS ICTOPUYHOIO PO3BUTKY POCIMHHOIO CBITY;
reorpadiss pocnun (ditoreorpadis) - Hayka MpPO 3aKOHOMIPHOCTI TMOUIMPEHHS
pPOCIIMH Ha 3€MHIH KyJi; 3 Hei BUIUIMIIMCH €KOJOTis POCIMH - HayKa Ipo
B3a€MOBIJIHOIIIEHHSI POCIMHHOTO OpPraHi3My 1 CepejoBHINAa - Ta (PITOIECHOIOTIA
(reoboTaHika) - HAyKa PO POCIUHHI yTPYTHOBaHHS.

¥YciM pocnvHaM MpuTaMaHHi CIIBHI PUCH:

1. PocnuuHi oprani3mMu ckjiaaamTbes 3 kmituH. KiiTuna (Big rpeusk. kyfos -
KJIITHHA) - OCHOBHA CTPYKTypHa 1 (YHKIIOHAJIbHA OJMHHULS BCIX JKHUBHX
OpraHi3MiB, €JeMEHTapHa OI10JOTiYHAa CHUCTEMa, sSIKa Ma€ BCl O3HAKH >XUBOTO,
3/1aTHA JJO CaMOPETYJISALIi, CAMOBIATBOPEHHS 1 PO3BUTKY.

2. Pocnmunm € eykapioramu (eBkapiotamu). Eykapiotu (eBkapioTw) -
OpraHi3MH, KJIITHHU SIKUX MAalTh SIpO, NPUHAWMHI Ha TEBHHX €Tamax ix
kiritTuHHOTO 1Ky, Cepen  eykapioTiB € OJHOKIITHHHI, KOJIOHIAaJdbHI Ta
0araTOKJIITUHHI OpraHi3MH.

3. BIIBIIICTh POCIMHHUX OPraHi3MiB - agmompogu. ABTOTpodu (B1J IPeLbK.
autos - cawm, trophe - KUBJICHHS]) - OpraHi3MHu, SIKI CaMOCTIHHO BHUPOOJISIIOTH
OpraHiyHi PeUOBHUHHU 3 HEOPTaHIYHUX CIOIYK 3 BUKOPUCTAHHIM €HEPrii COHAYHOTO
CBiTJIa a00 eHeprii XIMIYHUX ITPOIIECIB.

4. KimiTuHU pOCIWH MICTATHh maacmuou (Bif rperbK. plastos - BUIIIICHUN):
xjoportactd  (Bim rpernbk. chloros - 3enenuit 1 plastos - BurnimieHui),
XpoMorutacTa (BiJ rpernpK. chroma - ¢ap0Oa i plastos - BUITITUICHHI), JISUKOTIIACTH
(Big rperpk. leukos - 6e30apBHUiL 1 plastos - BUTIIIICHUN).

5. 3anacHi pe4OBUHU - KPOXMaJb, OLTOK, )KUPH.

6. PocivHaM XapakTepHi MpOUECH KUTTENISIILHOCTI (0OMIHY pEYOBHUH): a)
KUBJICHHSI - MPOIEC TMOTJIMHAHHS 1 3aCBOEHHS POCIMHAMU 3 HABKOJMIIHBOIO
CepeIOBUIIA PEUYOBHH, HEOOXITHUX I MIATPUMAHHS I1X JKUTTEIISUIBHOCTI; 3a
CIOCOOOM  KUBJICHHSI POCIHMHHI OpraHi3MH TOJAUIAIOTH Ha aBTOTpoPHu 1
rereporpodu (OpranizMu, sKi JUIsi CBOTO JKUBIEHHS BUKOPUCTOBYIOTH TOTOBI
OpraHiyHl pe4YOBUHN);

0) AuxaHHS - CYKYIHICTh (i310JIOTIYHUX MPOIECIB, 10 3a0e3MeUyIoTh
HA/IXOJKEHHS B POCIMHY KHCHIO 1 BUUICHHS BYTJICKUCIIOTO a3y ¥ BOAM, OCHOBY
JIUXaHHS CTAHOBUTh OKMCHEHHS (CHUH. OKHCJICHHS) OpraHiuHUX pe4oBUH (OLIKIB,
KUPIB 1 BYIJICBOIB), BHACIIJIOK YOTO 3BUIBLHAETHCSA eHepris y Burisai AT
(aneno3uHTpU(DOCHOPHOT KUCTOTH), SIKa HEOOX1HA IS )KUTTS POCIHH; POCIUHU €
aepoOamu (BT TPEIbK. aer - TMOBITPsI) - OpraHi3MaMHu, JUJISl KUTTEMISITBHOCT SKHX
NoTpiOEeH BUTbHUIN KUCEHB TOBITPS;



B) 3aBISKM  XJIOPOIUIACTaM POCIWHU 37aTHI 110 ¢pomocunmesy (Bin
rpelbK. photos - CBITIO, synthesis - 3'€eHYBaHHS) - MPOIEC YTBOPECHHS OPraHIYHUX
MOJIEKYJl 3 HEOpPraHIYHMX 3a paxyHOK €Heprii COHIS; COHSYHA EHepris
MEPETBOPIOETHCS MIPU I[LOMY B €HEPrit0 XIMIYHUX 3B' SI3KIB.

3HaYeHHS POCJIMH B MPUPOJIL Ta AISUTBHOCTI JIOJIMHU CKIATHO EPEOIIHUTU. Y
PAKTUIHOMY 3aCTOCYBaHHI BC1 POCIIMHHM MOUISIOTH HA TPYITH.

1. Pocnunwm, 110 BUKOPUCTOBYIOTHCS B 1Ky Ta Ha KOPM XyA001:

a) XJI10H1 3JIaKH - TIIECHUIIS, PUC, KUTO, STYMiHb, OBEC, KYKypYy/13a, POCO;

0) oBOUI - KapTOILIA, KalyCcTa, MOPKBa, OYpsK, OTipKH, OaKJIa)kaHu, TOIIO;

B) IUIOJIOBI POCIMHMU - CMOPOJMHA, arpyc, MajluHa, sS0JyH1, TpyIIi, CIUBH,
aOpUKOCH, TUMOHH, MAH/IAPUHH, aTICIbCHHM;

r') 3epHOO00OOBI - TOPOX, KBACOJIs, COsl, 000U, 111 poCIMHU OaraTi Ha OLIKH 1
MaroTh 0COOJIMBE 3HAYCHHS B )KMBJICHHI JIFOJMHH Ta TBAPWH;

1) OJIIHI - COHSIIIHUK, JThOH, KOHOIUT, PUIIMHA, COS;

€) LIYKPUCTI POCIUHU - IIyKPOBUA OypsIK Ta TPOCTHHA.

2. Jlixapchki pOCAMHU - Tpyma pPOCIAWH, MO0 Oe3MOoCePEeTHbO
BUKOPUCTOBYETHCS ISl JTIKYBaHHS XBOPOO JIFOAWMHYN YU TBAPUHU 200 € CUPOBUHOIO
Uil XIMIKO-(hapMaleBTUYHOI MPOMMCIOBOCTI. 3apa3 MEIWLHUHA BUKOPUCTOBYE
noHaj; 300 BUIIB JIIKAPCHKUX POCIIHUH.

3. TexHi4H1 pOCIMHH, IO BUKOPUCTOBYIOTHCS B IPOMHUCIOBOCTI:

a) BOJIOKHUCTI POCIIMHM - TpyIa POCIHH, IO JAa€ CUPOBUHY, MPUIATHY IS
BUTOTOBJICHHS TEKCTHJILHUX BUPOOIB, IITIAraTy, KaHaTiB TOIIIO;

0) nyOunpHI POCIMHU - Tpyna POCIWH, IO MICTATH y TMIJ3€MHHUX Ta
HAJ3EMHUX OpraHax nyOounbHI pedoBuHHU. HaiiGinemn Bimomi 3 HuUX ay0, BepoOa,
sUTMHA, CyMax, 0a/IaH;

B) e(ipoosiiiHI pOCIMHU - Tpyla pOCIWH, Yy PpI3HUX OpraHax SKHX
yTBOPIOIOThCA LIHHI edipHi omii. B VYkpaini npomucioBe 3Ha4eHHS MalOTh
omu3pko 30 BUAIB POCIHMH: KOpiaHApP TMOCIBHUM, KMHH, aHIC, TPOsSHIA OJIiifHA,
JaBaHJa CIPaBXHS, IIABIIIS JIKapchka. 3a XIMIYHUM CKJIaAoM e(ipHi oJii pi3HUX
BUJIIB POCIMH HEOJHAaKOBl. BukopuctoByroThcs edipni omii y mapdymepHi,
MUJIOBApHIH, TIKAPChKil, KOHAUTEPCHKiN IPOMHUCIOBOCTI;

J) Kay4yKOBI POCIMHH - Tpyla POCIWH, Y TKaHWHAX SKUX YTBOPIOETHCS
kayuyk. KayuyykoHOCHMX pociuH Hebararo, cepell HUX € JepeBa, KyIi, TPaBH.
Haiibinp11 moummpeHuMu € reBesi, TBarojia, BATOYHUK.

4.PocnvHu, B SIKUX YTBOPIOETHCS JIepeBUHA. J[epeBHHA BUKOPUCTOBYETHCS HE
TUTIBKU K OyJiBEJIbHUN MaTepiayi, aje 1 B IEI0JIO3HO-TTANepoBii, J1COXIMIUHIN
IIPOMUCIIOBOCTI, SIK MayMBo. ["010BHI mopou: 1y0, Oyk, rpad, sumHa, 6epesa.



5. JlekopaTuBHI POCIUHU: TPOSHIH, KOPKUHHU, XPU3AHTEMH, YOPHOOPHBIII,
NeTyHis, MaTiona, JIeBkod Ta iH. Ile omHO- 1 JBOpIYHHMKH, OaraTOPIYHHKH,
YarapHUKH, JIIaHU 3aKPUTOTO TPYHTY.

2. 3ananus nuroJgorii. Kinitunna reopis OyaoBu oprasizmis. Meroau

HOCJIIKeHHS KIITHHUA. PopMa Ta po3MipH KJIITHH.

Hurounoris (Bix rpeubk. kytos - kmiThHa, 10gos - ydeHHs) - Hayka TIpo
Oy10BY, (DYHKITIOHYBaHHS Ta €BOJIFOIIIO KIIITHH Pi3HUX OPraHi3MiB.

Ha xmiTuHHOMY piBHI oOpraHizamii >KMBUX CHCTEM Yy KOXHIA KIITHHI
BIJI0YBAIOThCS MPOLECH OOMIHY PEYOBHH 1 IEPETBOPEHHS €HEPT1i, 3a0€3MEeUyI0ThCS
IpOLIECH PO3MHOXKEHHS 1 Mepeadl HalllaIKkaM CaJKoBOi iH(popMallii.

[cTopiss BUBYEHHS KJIITHH TICHO TMOB'SI3aHa 3 PO3BUTKOM MIKPOCKOMIYHOI
TEXHIKH, aJK€ HEO30pPOEHUM OKOM BHMBYATH iX HEMOXJIMBO. Came TOMY KIITUHU
Oynu onucani e B XVH cr.

Kiituau BiakpuB y 1665 pori anrmiicekuii izuxk Podepm I'yk (16351703),
pO3TIIAIal0uM Tl MIKPOCKOIIOM TOHKHM 3pi3 Kopka. Kopok - 1€ mOKpuBHA
TKaHWHA POCIWH 3 HEMPOHUKHUMHU TSI BOJU Ta TOBITPSI KIIITHHHAMH CTIHKaAMH Ta
BIIMEPJIUM KJITUHHUM BMicTOM. KoMipku (KJIITHHHI CTIHKH), sIKI TOOAYMB Ha 3pi3l
kopka ['yk, Harajgaau oMy roji MOHACTUPChKI Kellii, 1 BIH Ha3BaB 1X aHTJIIHCHKUM
cioBoM cell - kamepa, knimka, xnimuna. OTxe, 1665 poky Pobepr I'yk
3aIpOIIOHYBaB TEPMiH "KIIITUHA".

Po6Gept I'yk BiIKpUB KIITUHHY OYJIOBY POCIMHHUX TKaHWH. OHAK, Y JTAHOMY
BUMAJKY BiH MaB CIIpaBy HE 3 )KUBUMH KIITHHAMH, a JIMIIE 3 IXHIMU CTIHKaMHU.

[Ti3nime rommanaens AHToHIM JleBenryk (1632-1723), yaockoHaIUBIIN
MIKPOCKOII, ylepuie Mo0auuB ocuUgiOMHOKIITUHHI 1cTOTH (1HQY30pii, Oakrepii),
CIIOCTEPIraB KJIIITUHHU KOPEHEIJI0/y MOPKBH Ta KIITUHU JESIKUX 1HIIUX POCIUH.

[TocTynoBo 3 yIOCKOHAJEHHSM MIKPOCKOMA, HE TIUIbKU MOTIMOIIOBANMCS 1
PO3IIMPIOBATIUCS 3HAHHS MPO OYJIOBY KIITUHHU, alie i (OpMyBaJIUCA YSBJICHHS PO
OynoBy OaratoxkmiTuHHMX opraHi3miB. Jlo cepennau XIX cT. Harpomaauaoch
6araTo 3HaHb PO KIITUHY Ta KIITHHHY OyI0BY pociuH i TBapuH. Tak, 1831 poky
anTmiicekuit 6otanik Podept bpoyn (1773-1858) omucas sapo poCIMHHUX KITITHH.

Himenpkuit  Ooranik Mariac lneiinen (1804-1881), y3araibHUBIIN
CIIOCTEPEKEHHS CBOIX MOMEPEJAHUKIB, JIOBIB, IO BCl POCIUMHU CKJIAIAIOThCA 3
KJIITUH. YUYEHHI BBaXKaB, II0 HOB1 KJITHHHU YTBOPIOKOTHCS 31 "ciau3y'" BcepeauHi
CTapux, MPUYOMY TOJOBHY pPOJb Yy I[bOMY Tpoleci Bimirpae sigpo. Tak Oyio
JIOBEICHO, IO SAPO € OOOB'SI3KOBUM  KOMIIOHEHTOM  KJIITHH POCIHH 1
tBapuH. Teooop Illgann, MOPIBHABIIM KIITUHH POCIWH 1 TBapWH, MOOAYMB iXHIO



cX0XicTh. LI 3HaHHS CTaJau OCHOBOIO JJIA CTBOpEHHS Kiimunuoi meopii (1839 p.)
OyZI0BH KHBUX OPTaHI3MIB.

OcCHOBHI TIONOXEHHS KIMTHHHOI Teopii, cdopmynsoBani Teomopom
[[IBanHOM:

- BC1 OpraHi3MHu CKJIaJal0ThCs 3 KIIITUH;

- KJIITUHY POCJIMH 1 TBAPUH MOA1I0HI 32 TOJOBHUMH PUCAMU;

- PICT 1 PO3BUTOK OPTaHi3MiB MOB' s3aH1 3 YTBOPECHHSIM KIIITHH.

Jlesiki MOJOKEHHS KIITUHHOI Teopii Oyiu, 13 Cy4acHOi TOYKH 30Dy, 30BCIM
HEeNpaBWJIBHUMHU. BBakanocsi, HampuKiIad, 10 TOJIOBHE B KJIITHHI - 11 000JIOHKA;
OprasizM OaraTOKJITUHHHX OPraHi3MiB pO3IJISAaBCs SIK MPOCTa CyMa KIITHH; JO
TOrO k He OyB 3' ICOBaHMI MeXaH13M YTBOPEHHS KIITUH. OJIUH 13 HUX "HEI0MiKIB"
BurnpaBuB y 1859 poui Himenpkuil yuenuir Pyoonwsgh Bipxoe (1821-1902), sxuii
JIOBIB, 110 KJIITUHU BUHUKAIOTh TUIBKHU 3 KIITUH-TIONEPEIHUKIB BHACIIIOK iIXHBOTO
OALTY.

Ha cyuacnomy emani po3BUTKY LMTOJOTIT KIITUHHA TEOPIs BKIIOYAE TaKi
MOJIOKEHHSI:

- KJIITHHA - €JIEMEHTapHa OJWHHIS OyJ0BHM 1 PO3BHUTKY BCIX KHUBHX
OpraHi3MiB;

- KJITHHUA BCIX OJHOKJIITMHHUX 1 OaraTOKIITUHHUX OpraHi3MiB MOJI0HI 3a
MOXOJ/KEHHSIM,  OyJ0OBOIO, XIMIYHUM  CKJIaJOM, OCHOBHMMH IIpoliecaMu
JKUTTEAISIILHOCTI,

- KOXXHa HOBa KJITHHA YTBOPIOEThCS TUIBKH B Pe3yJbTaTi TMOMAUTY
MaTEePUHCHKOI KIIITUHU;

- y 6araTokJIITHHHUX OPTaHi3MiB, K1 pO3BUBAIOTHCS 3 OAHIET KIITUHU (CTIOPH,
3UFOTH TOLIO), PI3HI THUMH KIITHH (POPMYIOTHCS 3aBASKH BUKOHAHHIO PI3HUX
dyHKLIA, a00 IXHIN creniani3anii IpoTIroM 1HIUBIIyalbHOTO PO3BUTKY OCOOMHH 1
YTBOPIOIOTh TKAHWHH,

- y 0araTokJIITHHHOMY OpraHi3Mi (PyHKIIOHYBaHHS KJITHH MiAMOPSIKOBAHO
1HTepecaM IUTICHOTO OpraHi3My.

Mikpockonisi (BiT Tpenbk.mikros - wmanuii Ta skopeo - CIOCTEpiraw) -
BUBYCHHS IT1]T MiKPOCKOIIOM - € OCHOBHUM METO/IOM ITUTOJIOTTYHHX JOCIIKECHb.

Metoau DOCHIIKEHHST 32 JIOMIOMOI'OI0 CBITJIOBOrO (ONTUYHOI0) MIKPOCKOIIA
(puc. 4) Ha3uBaIOTH CBITJIIOBOIO MIKpOCKOMi€r. Tak MOKHa BUBYATH 3arajibHUMN
miaH OyJIOBM KJIITHH Ta iXHI OKpeMi OpraHeiu, po3MipoMm He MmeHIie Hix 200 HM.
CyyacHuil CBITIIOBUN MIKpOCKON 3a0e3mnedye 30ubleHHs 00'€kTiB y 2-3 THC.
pa3iB. 3 HOro J0MOMOTOI0 MOXKHa MOOAYWUTH BENUKI OpraHenu (MITOXOHIPII,
XJIOPOIIACTH).



Puc. 4. Cmmromstid MIKpOCcKon:

1. OG'exTuB.

2. 3aXKUMH.

3. IlpeameTHU CTOJHK.

4. 13epkarno.

5. Oxymsp.

6. TyOyc.

7. 'BUHTH.

CBiTJIOBa MIKPOCKOIIiSI TPYHTYETbCSI HAa TOMY, IO Yepe3 IMpO30puil 4u
HAMIBMPO30pH O0O0'€KT JOCHTIPKEHHS MPOXOJATh MPOMEHI CBITIA, $KI 3Tr0J0M
NOTPAIISIOTh HA CHCTeMY JIH3 o0'ekThBa Ta OKyJspa. JliH3W Bi3yallbHO
301IBIIYIOTH 00' €KT mocmikeHHs. KpaTHicTh 30UTbIIICHHS] MOYKHA BU3HAYUTH SIK
N00YyTOK 301IbIIIEHb 00' EKTHUBA 1 OKYJISIpA.

PocniuHHa KIIITHHA CKJIAJAEThCS 3 UYOTHPHOX OCHOBHHX CTPYKTYpPHHUX
KOMITOHEHTIB - KJIITUHHOT O00JIOHKH, TTPOTOILIACTY, BaKyOJIb 1 BKJIFOUCHbD.

KimiTuan MaroTh pisHOMaHITHY (hOpMY Ta pO3MIpH, 3aJI€KHO BiJl QYHKIII, IKY
BUKOHYIOTb!

* OBAJIbHY,

* STATIETIONIOHY,

* CIIipaJIbHY,

* PU3MATHYHY,

« BEPETEHOIOAI0HY,

e [IIJIIHJPUYHY TOIIIO.

VYci kiniTuHA 32 GOPMOIO MOAUISIFOTHCS Ha TAPEHXIMHI 1 TPO3EHXIMHI.

[TapeHxiMHI KJIITHHU MAIOTh OJHAKOBI PO3MIPH Y BCIX HAIMpsMKax y
IPOCTOPI: JOBXKHUHA 1X Ha MEPEBUIILY€ TOBIIMHY Oibie HiX y 3 pa3u. Po3mipu ix
BapitotoTh Bia 10 10 500 MkMm 1 OutbLue.

[Tpo3enxiMHI — KIITHHU BHUJIOBXEHI. J[oBXKMHA iX MEpEeBUILYE TOBIIUHY
Outbiie HDX y 3 pa3u. YacTto 1l KIITHHM MalTh 3arocTpeHy KiHII, TOBCTI,



NEPEeBAXKHO 37EPeB’SIHUI OOOJIOHKHU. 3 HUX MEPEBAXHO (POPMYIOTHCA MPOBIIHI 1
MEXaHIYHI TKAaHWHU pocauHu. JloBkrHa iX Bapitoe mpubau3Ho Bix 1 1o 100 Mm.

3. IIporomjacr i ioro koMmnoHeHTu. lluronaasma, ii pizu4Hi BJACTUBOCTI,
XiMiYHMH cKJIad i GyHKIIIL.

VY¢1 KOMIIOHEHTH KUBOT KJIITUHU 00’ €IHAH1 B CUCTEMI, SIKY HA3UBAlOTh
npororuiactoM. Jlo ckilaay MpoTOIiacTa BXOIUTh UTOIUIA3Ma, Y K01
pO3TaIIOBaHI 1HIIN OpPTaHHU:

* TUIACTHUIH,

* MITOXOHJIPI{

 CHJIOIIA3MATUYHA CITKa,

» KOMILIIEKC [ OJIb K1,

« chepocomu,

« pubocomu,

* SIZIPO.

Huronnasma. lle oCHOBHMIT KOMITOHEHT YCIX JKUBUX KJIITHH. Big KiiTHHHOT
00O0JIOHKM MHTOIIa3Ma BIIOKPEMITIOETHCS MIITLHAM IIApOM — MEeMOPaHOI0, 1110
HA3UBAETHCS IJIA3MAJIEMOI0, a BIJ BaKyoJll BIIJUISETHCS APYTrol0 MEMOpaHOI —
ToHOomacToM. L1 mapu uuromnazmu OaraTi Ha Jiniad. BoHW BiAirpatoTh BaXJIUBY
posib y mpoiiecax oOominy. [llap muToriazMu MiXkK TOHOILJIACTOM 1 MJIa3MOHEMOIO
HA3MBAETHCS TUIA3MOI0. Y MeTaria3Mmi 3HAaXOASThCS BCl OPTaHOIIU KIITUHH, K1
B1JIME)XOBaH1 Bi/I IUTOIIa3MU MEMOpaHaMHU, 110 CKJIaAal0ThCs 13 OUIKIB JIITIIIB.

[MuTomasma siBisie coO0K0 KOJMOIIHY CUCTEMY — T1IpO30Jib, /1€ TUCIIEPCHUM
cepenoBuiieM € Boma (90-95%), a mucnepcHoro ¢azor0 — OUTKH, HYKJIIEIHOBI
KHUCIIOTH, JiIiau 1 ByrieBoau. @epMeHTH, 10 TaKOXK € OUTKaMH, PEeryirolTh BCl
AKUTTEBO-BAXKJIMBI MPOLECH B KIIITHHI.

Biosoriuai B1acTUBOCTI IIMTOILIA3MU €

° PyX,

 BUOIpHA TPOHUKHICTD,

* TI0JIPA3JINBICTb,

« OOMiH PEYOBHH TOIIIO.

Pyx nuromiazmu BimOyBaeThCs MOCTIMHO, 1 JUIIE T €0 IeIKUX (HaKTOpiB
(HM3pK1 200 HAATO BHUCOKI t0o, OTPYyHHI PEYOBMHHU, BTpaTa BOJOTM) MOXKE HOro
OpUNUHUTH. BubipHa MPOHUKIMBICTH MPOMYCKATH OJIHI PEUOBUHU: 3aTPUMYyBATU
1HII.

[ToapasnuBicTh — peakilis HUTOIUIA3MHU Ha Toapa3HeHHs. [Ipukinagom peaxiiii
MOJIPA3HEHHSI € PYXH JUCTKIB MIMO3H, SIKI OITyCKAIOThCS MPU JOTUKY J10 HUX.

OOMmiH pedoBUH 3abe3medye TMEpEeMIlIEeHHS pPEUYOBMH MK OpraHeIamMu
KIIITHHY, @ TAKOX MK KIIITHHAMH 1 HABKOJIUIITHIM CEPETOBHUIIT.



Enponnasmaruuna citka (EIIC)— cximagna cucrema MemOpaH, 1Mo
MPOHU3YIOTH IIUTOIIA3MY.

Ha memOpanax 3naxoastecs pudbocomu EIIC 3 pubocomamu Ha3MBaIOThCS
rpa”yJisspHoOI0, 0e3 prbocoM — arpanyisipHoro. Oyukiiero EIIC 3 pubocomamu €
CHUHTE3 1 TPaHCIOPTYBaHHsA OLIKIB, MO CHUHTE3yBaHb Mo ii moBepxHi. [li OiIKK
notparisitorh B EIIC 1 mpocyBarounch Mo Hid MOXKYTh 3MIHIOBAaTUCh. ['0J10BHOIO
GYHKITIEIO arpaHyJIsIPHOL CITKA € CUHTE3 JITIIIB.

Pubocomu — HeBeNnWKi TpaHylH, 10 HE MalOTh MEMOpaH 1 CKIAJaroThCs 3
JBOX HEpIBHUX 4YacTWH: MeHmoi 1 Ourpmoi. Bonum wmictare PHK 1 6inok.
Posmimytoreest mooguniii abo rpymamu Ha EIIC abo BiTbHO B IUTOILIA3MI.
OcHoBHa X QyHKIIiSl — CHHTE3 OLIKIB.

Kommneke Tonpmxi OyB Bigkputuih y 1898 p, itamiiicekkum BueHum K.
lonpmki. Bin € y BCIX €yKapiOTHHUX KJIITHHAX. Y POCIMHHUX KIITHHAaX SBIIS€E
co00I0 KyINKY CIUIIOINIEHMX MEMOpaHHMX MIIIEYKiB, 110 Ha3UBAIOThHCA
nikTiocomamMu. Binx kpaiB IIKTIOJIOM BIIYJICHOBYIOTHCS HEBENWKI ITyXHUPIl, SKi
TPAHCHOPTYIOTh Yy IHUTOIUIA3My TIOJICaXapuau, CHHTE30BaHI JIKTIOCOMaMHU.
Amnapar ['onpmpki 6epe yuactb y popMyBaHHI BakyoJieH, yTB. CIU3y 1 EPMEHTIB Yy
3a]103aX JIUCTKIB KOMAaXOiTHUX POCIWH, CIPHUSE€ BUBCICHHIO CHHTE30BAHHMX
KJIIITUHOIO PEYOBHH, YTOPYE CIU3Y B KIIITHHAX KOPECHEBOTO YOXJIUKA.

Komnnexc (anapam) I@'onvosci - cucteMa TUIOCKUX IUCTEPH, OOMEXKEHHUX
riajieHbkuMu MeMOpanamu. [Topyd 13 nucTepHaMu po3TallOBaHI My XUPIIi.

OyHKII1T KOMITIeKCY ['obaki pi3HOMaHITHI:

a) 3a0e3MeueHHs J03pIBaHHS, PO3MOIITY 1 TPAaHCHOPTY CHUHTE30BAHUX Y
KJIITHHI PEYOBHH,;

0) Oepe yuyacTb B yTBOpEeHHI Ji3ocoM ((pepMeHTH, SKi BXOAATH A0 CKIIATY
J130COM, CHHTE3YyI0ThCsl Ha MeMOpaHax 3epHuctoi EI1C);

B) (hOpMyBaHHS CKOPOTJIMBUX BaKyoJel BOJOPOCTEH;

') CHHTE3 TOoJIicaxapuaiB Il KIITUHHOI CTIHKH.

MiToxonapii — opranenu Bcix eykapioTHUX KIITHH. BOHU BUPUTI MOABIHHOIO
memOpanoto, He 3’eaHaHoro 3 EIIC. OcnoBHa @QyHKIis 3a0e3nedeHHs
CHePreTUYHUX NOTpeO KITHHU. Y MITOXOHIpISX mpoxoasth cuHTte3 AT® 1 AJ[D.
MiTOXOHpi1 YTBOPIOIOTHCS BHACIIOK TOJLTY.

MikpoTpy0ouKku — opraHenu BCIX €YKaplOTHUX KJIITHUH. Y BHILUX POCIWH
BXOJIATh /IO CKJIaJly BEpeTeHa MOJULY 1 PeryJilol0Th PO3XOJKEHHS XpPOMOCOM, a
TaKoXX OEpyTh yd4acTh y PI3HHUX BHYTPIKIITUHHHX IIpoliecax, NMEepeMIIIeHH] Ta
BIIOPSIIKYBaHHSL pyXy 1H. OpraHen KJIITHHH yTBOPIOE OIIPHY CUCTEMY KIITHHH,
3YMOBIIIOIOTH 11 (hopMmy.



4. IlnacTuam: XJOPOIJIACTH, JEHKOMIACTH, IJIaA3M0JIeMA.
Oco6auBocTi OynoBH i pyHkmii. [TirMeHTH NJIACTHL.

IThacmuou - nBoMeMOpaHH1 OpraHesy, BIACTUBI TIIBKUA POCIMHHIN KIITHHI.
Bonu YTBOPIOIOTBHCSA 3 NPONIACMUO - 1HILIaJTbHUX TLIEIb
MepucteM. Ilponiacmuou - HenudpepeHIIioBaHl MIACTUIN, 110 3yCTPIYAIOTHCS B
MEPUCTEMHUX KIITHHAX KOPEHIB 1 MaroHiB, € MONEpPeIHMKAMU IUTacTH. SIKIIO
CBITJIa HEMae, TO B TMPOIUIACTUII 3'SBISIOTHCS TPOJIAMEIISIpHI Tkl (Ha-
MIBKPUCTAIIYHI YTBOPEHHS B IJIACTUAAX, PO3BUTOK SKUX 3YIHUHUBCS Yepe3
BIJICYTHICTh CBITJIA) 1 Takl TUIACTHIUA HA3MBAIOTh emioniacmamu. Ha cBITII BOHU
JIETKO MEPETBOPIOIOTHCS Ha 3€JIeHI IUIACTUAM - XJoporuiacti. KpiMm xyioporiacris,
PO3PI3HAIOTH XPOMOILIACTH, JIEHKOIIACTU, aMUJIOTIJIACTH.

Po3rnsiHeMo MOKIaHIIIEe TUMA TUTACTH/L;

1. Xnoponnacmu - 3eneHi IacTuiy, B sKuX BiiOyBaeTbesa porocunTes. Bonu
3yCTpIHalOThCA MEPEeBAKHO B KIITUHAX MApeHXIMH, iX HEMae B MEpPHUCTEMI,
KUIBKICTBh 1X B KJIITHHI BiJl OJTHOTO JO COTEHb, AlaMeTp 5-8 MKM, TOBIIHMHA J10 1
MKM. XJIOPOILJIACTH MalOTh OKPYITy (popmy. Y HUX € JIBI MEMOpaHH - 30BHIIITHS Ta
BHYTpimmHS. BHyTpimHs MemOpaHa yTBOPIOE HAmpaBIICHI BCEPEIUHY CIUIOMIEHI
BUPOCTHU - 1amenu, sIKi 3aHypEeHl1 B riapoQLIbHUN
o1KoBUM Mampukc, a00 cmpomy. OCHOBHA CTPYKTYpHa OAMHUIIS XJIOPOIIACTIB -
TUJIAKO1]T - TUIOCKUM JAUCK, OTOYEHUN OJIMHAPHOIO MeMOpaHorw. Tunakoinu 310paHi
B IIOCh MMOJIOHE JI0 KYNKHW MOHET, sIKI Ha3WBalTh epaxamu (B JatT. granum -
3epHO, KpynuHka). Came B MeMOpaHax TpaH 3HAXOAUTHCS 3€JIEHUW IMITMEHT
- xa0poghin, ne BinOyBaeThCcsi PoTOCHMHTE3. Y TpaHax BHUSABIEHO Tepdoparii (Bl
natT. pee/oeablo - MpOCBEPITIOBAHHSA), KPi3b sIKI MEMOpPAaHH TPaH MOETHYIOTHCS, a
3HAYUTh 1 iX BHYTPIUI-HbOTUJIAKOIJHUN MPOCTIP CHOJYYAETHCS 3a JOMNOMOTIOIO
BY3€HBKUX TPYOOUOK ¢hpem. Tunakoinu, siki 3B' SA3yIOTh MK COOOI TpaHH,
HA3WBAIOTh TUJIAKOIIaMU CTPOMH.

Yomy xmopodin 3enenuit? Kosip pedoBUHU 3aJIe)KUTh Bij TOTO, sIKI MPOMEHI
CBITJIa BOHa BiJOMBae, a SKIi - TOMIMHAE. XJIOpOdUI, OCHOBHHMM IITMEHT
dboTocuHTE3y, BiIOMBAE 3€JIeHI TPOMEHI, a MOTJIMHAE (D10JIETOB1, YEPBOHI i CHHI.

Y wMaTpuKkci XJIOPOIIACTIB 3HAXOAAThCSA Takoxk 1 iHmI crpykrypu: JIHK
(3amxnena B kuible), 1PHK, TPHK, pubocomu, 3epHa kpoxmamio. OTxe,
XJIOPOIJIACTH MAlOTh BIJIACHY CHAAKOBY 1H(GOpMalil0 Ta OUIOKCHHTE3YHUY
cuctemy. Jns mosicHeHHs uux ¢aktiB Ha nodarky XX cT. Oyno
3aMpONOHOBAHOCHOOCUMOIOMUYHY 2inome3y, 32 KO XJOPOIUIACTU - HAIAIKU
PO-KAPIOTUYHUX KIITHH, 10 MEPEeUIUIN 0 KUTTSA BCEPEAMHI IHIIUX KIITHH. Y
XJIOPOILJIACTaX TAKOXX CHHTE3YIOThCA JIEAKl JIMiau, OUIKM MeMOpaH THIIaKOi-IiB,
dbepmenTH, SKi KaTami3yloTh peakmii ¢oTtocuHte3y. Kpim Toro, B HUX, SIK 1 B
MITOXOHJIPisiX, CUHTE3y€eThcs ATO.



2. Xpomonnacmu - X0BTi, OpaH)KeB1 a00 YEpBOHI MJIACTU/IH, SIKI 32 PAXYHOK
HNIrMEHTIB  (MepeBaXHO KAPOTHUHOIIIB) 3YMOBIIOIOTH BIJMOBITHE 3a0apBIEHHS
METIOCTOK KBITOK, IUTIOAIB, KOPEHEIUIOAIB TOIO. XPOMOIUIACTH, SK TIPABUIIO,
PO3BHUBAIOTHCA 3 XJIOPOIUIACTIB, MAaKOTh MPHUOJIM3HO Takl X po3Mipu Ta (Gopmy,
JIOCUTh CXO0X1 1 3a CTPYKTypor. OjHaK 3aMiCTh CHUCTEMHU (POTOCHUHTETUYHUX
MeMOpaH B HHMX 3HAXOAAThCS CTPYKTYpH, OaraTi Ha KapOTHHOIAU. 3a CBOEIO
BHYTPIIIHBOIO CTPYKTYPOIO XPOMOILIACTH MOJLISIOTh HA 5 TUIIB:

1) rnoOynsipHuii - XapakTepHUU At OUTBIIOCTI TENIOCTOK KBITOK, TLIacC-
TOTTI00YH 3 KapOTHHOIIaMu JiameTpom 110 150 HwM;

2) meMOpaHHUH - Mae 10 25 pI3HUX THUMIB KOHIEHTPUYHUX MeMOpaH, Tex
3yCTPIYAETHCA B METIOCTKAX KBITOK;

3) TpyOyacTuil - XapakTEepU3Y€EThbCS HASBHICTIO BOJIOKOH 15-80 HM, siki
MICTATH O1JIKOBO-KaPOTHUHOIHI KOMIUIEKCH;

4) peTuxkyinoTpyO4yacTuii - rycra Mepexka po3rally’)KeHUX Hemapayielb-HuX
TpyOOUOK;

5) KpuUCTaNiyHUM - MICTUTh KapOTUHOIAN y GOopMi KPUCTANIB (HAIPHUKIAL, Y
I0JaX TIOMIJOPiB, 1€ KapOTHUH - JIKOMIH, 3HAaXOAUThCS B KPUCTATIYHHUX
TpyOOUKax TOBXKUHOIO 15-48 MKM).

dizionoriyHa (QyHKIS XpOMOIUIACTIB HEBigoMma. SlckpaBe 3a0apBiiCHHS,
MO>KJIBO, IPUHAKY€E KOMaX IS 3alUICHHS Ta MOIUPEHHS HACIHHA.

3. Jleiikonnacmu - He mnirMeHtoBaHi Tuactuaud. OOOJIOHKa JeKoruiacTa
CKJIaJIa€ThCS 3 JBOX MeMOpaH: 30BHINIHBOI 1 BHYTPIIIHBbOI. BHYTpimHS MeMOpaHa
BPOCTa€ B CTPOMY, YTBOPIOE MajouucenbHl Twiakoigu. Y ctpomi € JIHK,
pubocoMu, a TakoX (PEepMEHTH, AKi 3MIACHIOIOTH CHHTE3 1 TIAPOJII3 3amacaroyux
peuoBuH. JleHKomIacTh MOXXYTh TEPETBOPIOBATUCS B XJIOPOIUIACTH, PIALIE Y
XPOMOILJIACTH.

4. Aminonnacmu - 1e 3puTl TUTACTUIU, BMICT SIKHUX CKJIAJA€ThCS Maike
MOBHICTIO 3 KPOXMAJIbHUX 3€peH. 3yCTpiyaloThCsd B 3allaCHUX TKAHWHAX, & CaMe:
ciM'siodii, eHgocnepmi, Oynb0i, a TaKOXK y KOPEHEBOMY 4YOXJIHKY. KpoxmanbHi
3epHa 3HAXOIAThCA B MaTpukci (ctpomi), sika mictuth Takoxk JIHK ta kinbka
pudocoM.

@DyHKLIs aMUIOIUIACTIB - CUHTE3yBaTU KPOXMAJIb 13 LIYKPO3H, SIKa HaJIXOIUTh
cioau 3 (OTOCHMHTE3yIOUMX OpraHiB, a TaKOX 3amacaTd WOTO 3 HACTYIHHUMHU
BUTpaTaMu y pa3l noTpeOu, Hampukiaa, Npu MNpopocTaHHl. B kopeHeBoMy
YOXJIMKY BOHHM BHUKOHYIOTH 30BCIM 1HIIY pOJb, MOB' s3aHy 3 CHPUUHATTAM
rpaBiTalii.

VYci mmactuaM 3[aTHI O B3aeMomepeTBopeHHs. Ertiomnmacté Ha cBITI
MEPETBOPIOIOTHCA HA XJIOPOIUIACTH. AMIUIOIUIACTH YTBOPIOIOTHCS SK TPOMIXKHI
dbopMH Ha NUISIXY PO3BUTKY €TIOTUIACTIB Ta XJIOPOIUIACTIB. Tak, HaBITh B TaKHUX



TUIIOBUX aMmuiloriacTax OyJib0 KapTOIUli Ha CBITJIl PO3BUBAETHCS THIJIA-KOiIHA
cucrema (1oseneHiHHsA Oynb0). OOepHEHUH IbOMY MPOIEC CIIOCTEPITAETHCS B
amenbCUHAX Ta KOpeHeruiogax MOpkBHU. OCIHHE TIOKOBTIHHSI JIUCTS TIOB' SI3aHO 3
TIEPETBOPEHHSM XJIOPOTUTIACTIB HA XPOMOILJIACTH.

PeyoBuHM, 110 HAMAOTH MEBHOTO KOJIBOPY IIACTHAAM 1 KIITHHHOMY COKY -
nirMeHTy. [lirMeHTaMu Ha3uBaIOTh CIOIYKH, sIKi BUOIPKOBO TMOTIMHAIOTH CBITJIO Y
BUJUMINM 4YacTHHI crekTpa. IlirMeHTH miacTtuj HajiexaTh /10 TPbOX KIIACIB: -
xJI0po(11iB, KAPOTUHOIIB, (HIKOOLTIHIB.

Vei mi mirMeHTH JIOKajdi3oBaHI B OCOOJMBHUX YacTHHAX KIITHHHA - (iKo-
Oumicomax, sIKi IEeBHUM YMHOM (DOpPMYIOTH BIIOpPSAIKOBaHI aHcamOJl HAa MOBEPXHI
TUJIAKOIAHUX MeMmOpaH. Sk mpaBuio, B OuIbmIOCTI BomopocTed (hikoOi-miHU
IPUCYTHI B 3HAYHO OUTBLIINA KOHUEHTpALll NOPIBHSIHO 3 XJIOpO(]iIamMH, TOMy came
BOHU 1 BH3HAUalOTh iX 3a0apBiieHHs. Mik cOo00I0 BOHHM TaKOX 3yCTPIYalOThCS B
PI3HUX CHIBBITHOIICHHSAX, IPUYOMY 3JIEKHO BiJl YMOB OCBITJIICHHSI (DOPMYye€ETHCS
NepeBaKHO Takuii HAOIp MITMEHTIB, SIKUW HallKpalie BUKOPUCTOBYE BiJIMOBITHUN
criekTp. Take sABUIlE xpomamuyuroi adanmayii Ma€ BaXXJIMBE aJalTUBHE 3HAUYCHHSI.

IIuTaHHA 18 CAMOKOHTPOJII0

SIk1 BU€H1 3po0OMIIM HaiBaroMiluii BHECOK Y CTAHOBJICHHSI LIUTOJIOT1i?

Ha3BiTh 10JI0KEHHS Cy4acHO1 KJIITUHHOI TEOPIi.

IIlo Take KIiTHHA, SIKE 11 3HAYCHHS ?

[lo Take mpoTtomiact?

SIKi KOMIIOHEHTHU KJIITUHHA Ha3UBAIOTh MOX1JHUMHU IIpOTOIUIacTa?

Sk knacuikyoTh MIaCTUIN?

SIK1 € THIM TIIaCTU



