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AHHOTALUA

Metoandeckoe mMocoOMe COCTOUT M3 2 YacTeil: IepBas - TEOpeTUYEeCKas B KOTOPOU
paccMOTpEeHbl aHATOMO-MOP(OJIOTHYECKUE OCOOCHHOCTH TKaHEH pacTeHud U BTOpas -
IIPAKTUYECKAsl 4acTh, B KOTOPOM MPECTABIIEHBI TECTHI Ul IPOBEPKU 3HAHUN y4alluXcs
1o teme «TkaHu pacTeHHil», COCTaBIEHbl METOANYECKUE PEKOMEHAINH JUIsl IPOBEIECHUS
MPAKTUYECKHUX U JaOOPaTOPHBIX pabOT MO JaHHOH TeMe.

Jlannast pabota MOXeT OBITh HCIIOJIb30BaHA YUYUTENAMHU 00Ie00pa3oBaTeIbHBIX
yueOHBIX 3aBEJCHUH, JIUIIEEeB, TUMHA3UI  TpU U3yYCHHM TKaHEH B Kypce OOTaHUKH, a
TaKXKe YYaUIMMUCSA MPOSBISIOIIMMU HHTEPEC K NpeAMETy Ul YriyOJeHus 3HaHUi,
ycTpaHeHHs IPOOEoB, MPHU MOATOTOBKE K OJUMIINAIaM M0 OUOJIOTMH U SKOJIOTHH Pa3HOTO

YPOBHSI.



I'naBa 1 XapakrepucTuka NOCTOSAHHBIX TKaHell BHICHIUX PacTEeHUI
Tkanp — rpymnma KJIETOK, MMEIOUMX OIMHAKOBOE CTPOEHUE, MPOUCXOXKICHUE,
BBIMOJHSIONINX OJIMHAKOBYIO (DYHKIIMIO M OIPEICICHHBIM 00pa3oM pACIOJIOKEHHBIX B
opraHax pacreHus. M3yueHuem TKaHel 3aHUMAeTCs OT/IeIbHAs HayKa — TUCTOJIOTHSL.
OcHoBbI yuyeHHs O TKaHsxX Obutu 3anoxkeHbl B XVI| Beke, korga B Hay4dHBIX
MCCJIEIOBAHMSIX CTAJIM UCIOJIB30BaTh MUKPOCKOII.
B konme 19 Bexka @. [NaGepnanaT oOBEIMHUI BCE HM3BECTHBIE K TOMY BpPEMEHU
pacTUTeNnbHBIC TKaHU B 9 cucTeM:
1. moxpoBHylo (3HaEpMa, TPOOKA, IK30/IepMa);
2. MEXaHWYECKYH (KOJUICHXMMA, CKJICPEHXHMMa, BOJIOKHa JOpudopma, TyOsHBIC
((mosMHBIE) BOJIOKHA, CKIICPEUIBI);
3. abcopOruoHHYIO (pH30HIBI, AMUOJIEMa, WIH PHU30JCpMa, THATUHOBBIC KIICTKH,
BEJIAMEH);
4. acCUMUIUPYIOUIYIO (XJIOPEHXUMA);
5. mpoBoAlryto (Kcuiema, Ui ApeBecuHa, (hiosma, i 1yo);
6. 3amacaromryro (HIOCTEPM, TEPUCIIEPM, 3aracarolias MApEeHXHMa BETEeTaTHBHBIX
OpraHoOB, BO/I03AIIaCAIOIINE BOJIOCKH);
7. TpOBETPUBAIOLLYIO (BEHTUJISLMOHHYIO) (@’peHXHMa, MEXKKJIETHUKH, YCTbUIIA,
YEUCBHUKH);
8. CeKpeTOpHYI0 M BBIACIUTENbHYIO (3KEJIe3UCThIe BOJIOCKH, BHYTPEHHHE KEIIC3KH,
CJIM3EBBIC U CMOJISTHBIC XOJIbI U KJICTKH, MACIISTHBIC KJIICTKH, THJIATO b, MJICUHUKH);
9. o0Opa3zoBareinbHYI0 (MEpHCTEMa 3apoJiblilla, KOHyca HapacTaHus mobdera, KOHYMKA
KOpHSs1, TpoKamMOuii, kamOuii, eioreH, paneBast MepuctemMa) [Jlorosa, 2017, c. 45]
B nmpunoxennn 1 npuBeneHa KpaTkas XapaKTePUCTHKA HEKOTOPBIX PACTUTEIBHBIX

TKaHefI, a TaK’KC yKa3aHbl UX CI)YHKLII/II/I " pacCrpeacjiCcHuc B paCTCHUAX.

1.1. OOpa3oBare/ibHbIe TKAHU (MEPHUCTEMBbI)
MepucreMbl (OT rped. meristos — IeTUMbIH, JeNUTeNb) WM 00pa3oBaTeIbHbBIC

TKaHU COCTOAT M3 JKMBBIX HeAU(PPEPEHLUPOBAHHBIX KIIETOK, CIIOCOOHBIX IOCTOSHHO
nenutbes. Ha panHem atamne pa3BUTHS 3apOABIII COCTOUT TOJIBKO U3 KJIETOK MEPUCTEM.
Knerka mepucreMbl MMEET KpPYMHOE SIPO, 3aHUMAIOLIEE OKOJIO ITOJIOBUHBI €€
o0beMa, B sAEpHOM OOOJOYKE MHOTO TOp, €€ HapyXkHas MeMOpaHa ydacTBYeT B
00pa30oBaHUM 3HJOMJIA3MAaTUYECKOr0 peTHKyayma. KieTka uMeeT mnpomiacTuabl cC
HEMHOTOUMCJICHHBIMU THJIAKOUJAMHU CTPOMBI, MUTOXOHJAPUU U JTUKTUOCOMBI. Bakyonu
MeENKUE U uX HeMHoro. Ilnasmanemma xopomo BeipaxkeHa. CocelHre KIETKH COEIUHEHBI

masmoaecmamu. [Jlotosa, 2017¢. 47]



VY Bcex KJIETOK MEPUCTEM MENIKHE pPa3Mepbl, OTHOCUTEIBHO KPYIHbIE SApa, TOHKUE

000JIOYKMU.

B 3aBucuMoOCTH OT PacooKEeHUsI MEPUCTEM UX JIEJAT Ha:

BEpXylLIeuHble (anMKajlbHble) — HAXOIATCS Ha BEPXYLIKaX OCEBBIX OPIaHOB
(cTebenb, KOpeHb) U 00ECIIeYMBAIOT POCT BETETATUBHBIX OPTraHOB B JAJIUHY;
natepanbHble (OOKOBBIE) — BTOPUUHBIE MEPUCTEMBI, KOTOPbIE HaXOASTCS BHYTPH
OCEBBIX OPraHOB M OCYLIECTBIIAIOT UX BTOPUYHOE YTOJIICHHE.

paHeBble MEPUCTEMBI (TpaBMaTUYECKHE) — BO3HUKAIOT B JIF000M 4acTH pacTeHUi B
pe3yibTare noBpexaeHuil. OdecneunBaroT 3apacTaHue paHbl, HE AT MPOHUKAThH
BO30yAUTENSIM OO0JIE3HN BHYTPb PACTEHHS.

UHTEepKaIsipHbIe (0T naT. Intercalare- BHEAPATH) WM BCTAaBOYHBIE — OCYILIECTBIISIOT
BCTaBOYHBIM pocT. COCTOSAT U3 KIIETOK, KOTOpBIE CIIOCOOHBI Pa3MHOXKATHCS, HO
HaXOJATCS Ha pasHbIX cTaausax auddepeHuuanuu. Y4YacTKM 3THX MEpHCTEM

PAaCIIOJIOKCHBI 0OBIYHO B y3Jj1ax moOETOB U B OCHOBAHUSX JINCTOBBIX INIACTUHOK.

Bosznukatonme u3 MepucTeM KIETKU UG GEpEeHIUPYIOTCS U TAIOT HAYalI0 Pa3IndHbIM

TKaHsAM U OpraHam.

1.2. IlokpoBHbIE TKAHU

[losiBieHHEe NOKPOBHBIX TKaHEH OBLIO CBA3aHO C BBIXOJAOM PAcTEHHI Ha cCymly.

HepBOHa‘IaJ'ILHO OHH BO3HUKIIHN AJIA TOIO, YTOOBI MNpCaOXPaHUTb PACTCHUA OT BbICBIXaHUWA.

N o a ~ w Db oe

I'maBHbIE PYHKIIMK TOKPOBHBIX TKAHEH:
3alIUTa PACTEeHHUS OT BBICHIXaHMUS,
3alIUTa OT MOTAAaHUs BPEIHBIX MUKPOOPTaHU3MOB;
3aIlUTa XJIOPEHXUMBI OT COTHEUHBIX 03KOTOB;
3aIl1Ta OT MEXaHUYECKUX MMOBPEKICHHIH;
perymsiius oOMeHa BEIIECTB MEXKy PaCTEHHEM U OKPY>KaIOIIel Cpeioi;
BOCIIPHSITHE Pa3IPaKESHHUS.
OCYILIECTBIIEHHE I'a3000MeHa U TPaHCIHPALHH.

B crebne BbIesAIOT 3 TUTNA TOKPOBHBIX TKAHEH:
NepBUYHBIC (AMUEPMA, STTUIEPMUC, KOKHUIA). DTUAEPMHUC (OT Tped. — Hal, CBEPXY
n derma — Koxa);
BTOpPHYHBIC (TIepUIepMa);
TpEeTUYHbIC (KOpKa)

B xopHe — cBOM TOKPOBHBIEC TKaHU:

NepBUYHbIE — pru3oJepMa (WK >nubaemMa) U IK30JepMa;

BTOPHUYHELIC - ICpUACpPMaA



OnuaepMucoM (MUIEPMON) HA3BIBAIOT TOHKYIO IMOKPOBHYIO TKaHb, COCTOSIIYIO

U3 OJHOrO cJIosl KJIeTOK. llepBHuHas MOKpOBHAs TKaHb COCTOUT U3 JKUBBIX KJIETOK. DTO
CaMbIil HAPYXKHBIN CIION KJIETOK PACTCHUM.

I'naBHast pyHKIMSA SMIMAEPMBI — 3aLUTA PACTEHHSI OT HEOJIArONPUATHBIX BHELIHUX

(bakToOpoB, a TaK)Ke PErysilus ra3000MeHa U TpaHCIIUPAIUH.
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yerpurie. [lo PocroBueBy n Komapaunkomy (w3 Pazgopckuii B.®., 1949) Bb- Dnuaepmuc jgucta IBYA0JIHHOTO
pacrenus (Bua cBepxy) (u3 . Teitnop, 2018)

Onuaepma COCTOUT U3 KIETOK HECKOJIBKUX TUIOB (puc 1):
1)  OCHOBHBIE;
2) 3ambIKaomMe W MOOOYHBbIC KIETKH YCTBUYHOTO armmapara (ecTh TOJBKO B
SMHJICPME BBICIIUX PACTCHUH);
3) KJIETKH BOJOCKOB (TPUXOMbE), KOTOPBIE MOTYT OBITh OIHOKJICTOYHBIMH HJIH
MHOTOKJIETOYHBIMH.

OCHOBHBIE KJIETKH PACIIOJIOKEHBI OYEHB TJIOTHO. KIleTku snuiepMuca BhIACISIOT
BOCKOOOpa3HOE BEHIECTBO - KyTHH. KyTWH MpONMUTHIBAET CTEHKU KJIETOK SIUIAEpPMHCA U
o0Opa3yeT Ha ee BHEIIHEH MOBEPXHOCTH MIIEHKY — KYTUKYIy. Takum oOpa3oM, HapyKHbIE
CTEHKHU KJIETOK NOKPBITHI KYTUKYJIOW, YTO NPUAAET UM JONOJHUTEIBHYIO NPOYHOCTH U
YCTOMYMBOCTh K MPOHUKHOBEHUIO MUKPOOPTaHU3MOB.

Kyrukyna mokpbeIBaeT CIUIOIIHOM TUJIEHKOW HAA3€MHYK) YacThb pPACTEHUU.
DOnuaepMuc JTUCTheB M cTe0sell BOJHBIX pPACTEHUH TMOYTH HE HMEeT KYTHKYIbI.
OxkazaBmMch Ha Cylle, BOAHBIE PACTEHHUS BBICBIXAIOT OYEHb OBICTPO, TaK Kak Ha
MMOBEPXHOCTH KJIETOK SIUJEPMBI BOJHBIX PACTEHUH JHOO BOBCE OTCYTCTBYET KYTHKYJIa,
700 OHA OYEHb TOHKASI M HE MPEMATCTBYET MPOXOXKICHHUIO BOJIBI.

Bo Bi1a)xHOM cOCTOSIHMM KYTHKYJa Oojiee MpOHHIIaeMa ISl Ta30B U JKUIKOCTEH, a
MIpHU NOJICYIIMBAHUU MPOHUIIAEMOCTh PE3KO CHMKaeTcs. KyTukyna 3amuiaer pacteHue oT

HCCYLIEHUS, OT 3apakeHUsl rpubamu-mapasutaMu, OaKTEepUsIMH, BUpycaMU. Y KYTHKYJIbI
) > y YTHKY.



BOJOOTTAJIKMBAIOIINAE CBOMCTBA, IIO9TOMY IIONABIIME HAa PACTEHUE, KAalUld BOIbI
CKaThIBaOTCS.

PaccmaTpurBasi OBEpXHOCTh JUCTHEB B CBETOBOM MHUKPOCKOIIE, MOKHO 3aMETUTh,
YTO Y MHOTHUX JIBY/OJIBHBIX PACT€HUH KJIETKH 3MUACPMHUCA UMEIOT HENPaBUIbHYIO0 GopMy
U M3BWINCTBIE CTEHKH, TOIJa Kak y OOJBIIMHCTBA OJHOMOJIBHBIX (opma ux Oojee
npaBuiibHasA, mnpuOmKamomascs Kk npsmoyronbHoit  [Teitmop, 2018, c¢. 224].
EnvHCTBEHHBIE KIIETKH 3MMJEPMHCA — YCTbHIA, UMEIOT XJIOPOILIACTBI; BCE OCTAJIbHBIE
KJIETKM OObIYHO OecuBeTHbl (JIMIIEHbI XJIOPOIUIACTOB). Yepe3 yCTbHULA HPOMCXOIUT
ra3oo0MeH Npu (QOTOCHHTE3€ U AbIXaHUH, MOITOMY HX OOJIbIIE BCErO B 3MUJEPMUCE
JUCTHEB, HO TAK)KE€ OHM €CTh U Ha MOJIOZIOM 3ejieHOM crebiie. Uepes ycThbuLa BBIXOAAT U3
pacTeHus napsl BOJbI, T.€. OCYLIECTBIIAETCA TpaHCIUpALUs. Y MHOIMX PACTEHUM KIETKH
SNUAEPMBI COUHBIX IPKOOKPALICHHBIX IJIOI0B U JIEIECTKOB COAECPKAT XPOMOIUIACTHI.

JUIs OCHOBHBIX SNHUIEPMAIBHBIX KIETOK XapaKTEpHa KpyNHas LEHTpaJbHas
BaKyoJlb, HAKaIlJIMBAIOLAsl OKCAlaT KaJbliUsg, TaHHUHBI, AJKaJOWJIbl, MUTMEHTBl U JIp.
Bemectna [JI.W. JlotoBa, 2017, c. 62].

VYcThuna cocToAT U3 ABYX 3aMBIKAIOIIMX KJIIETOK, MEXKY KOTOPBIMHM PaclojOKeHa
yCTbUYHAs LIeNb. 3aMBbIKAIOIME KJIETKM HMEIT 0000BuAHYI0 GopMy U coaepxKar
XJIOpPOIUTACThl. BOTHYThIE CTEHKM 3aMBIKAIOIIUX KJIETOK, MPUMBIKAIOIINE K YCThUYHON
e, MMEIT YTOJIEHHble CTeHKU. [lox 3aMbIkaomuMu  KIE€TKaMu 00s3aTeNIbHO
IIPUCYTCTBYET KPYIHBIM MEXKIETHUK — IOAYCTbUYHAs MOJOCTb. K 3aMbIKaromum
KJIETKaM HEpEeJKO MPUMBIKAIOT MOO0YHBIE KJIETKH SIHAepMbl. Bce BMecTe OHM COCTaBIISAIOT
YCTBbUUHBIN amnmapar pacTeHusl.

3akpblBaHUE YCTbUIA OOBSCHSETCS MAaJeHHMEM OCMOTHMYECKOTO JaBJICHUS
BCJIEJICTBHE BBIXOJla U3 BaKyOJel 3aMbIKAIOMIUX KJIETOK BOJIbI U KATHOHOB Kayus, 00beM
BaKyoOJIell COKpAIlaeTCs, PacTAHYTbIE TOHKHE CTEHKH KIIETOK CIIaJaloTCs, YTOJILEHHBIE
CTEHKM CMBIKAIOTCS, YCTbMUHAs ILEJIb COKpallaercs - YCThHUIlE 3akpbiBaercs. [JloToma,
2017, c. 64]

I'a3000MeH MpU 3TOM pPE3KO YMEHBIIAETCS M OCYLIECTBISETCS TOJIBKO dYepe3
KYTHKYILY, YTO MOXeET OBITh BBITOJIHO PACTEHUSIM B HauboJee xapkoe BpeMs CYTOK.

CrpoeHue »snuaepmMbl 3aBHCUT OT YCIOBUM oOuTaHusi pacteHus. B  kierkax
SMUAEPMBI MOXET OBITh pa3Has TOJIIMHA OO0O0JIOUEK, BBIPAKEHHOCTh KYTUKYIBl H
BOCKOBBIX 00pa30BaHuil, pa3Hble BUAbI TPUXOM, YHCIIO U pa3menieHue ycrbuil. (Puc.2). Ha
JUCTHSIX, OPUEHTUPOBAHHBIX BEPXHEW CTOPOHOW K CBETY, YCTBMIIA Yallle pa3MELICHBI B
HIKHeH snuaepMe. Ecnu cBeT majmaeT Ha JUCT paBHOMEPHO, OcBellasi 00e MOBEpXHOCTH,

TO YCThHIIA PACIOJIOKEHBI B PaBHBIX KOJIMYECTBaX HA 00EUX CTOPOHAX JIUCTA.
7



Puc. 2. Ilonmepeunblii pa3pe3 JMcTa

oJieanjpa

Puc. 4. Kryunii BOJI0COK KpanmMBbI
ABYIOMHOM. 1, 2, 3 mocinenoBaTenbHbIe
CTaJIMM Pa3BUTHUS BOJIOCKA B MPOJOJIBHOM
ceueHHH. BO0JOCOK BO3BBIIIAETCS HaJ
MOBEPXHOCTHIO  JIUCTA, HAxXOIiICh B
yrayOJeHH MHOTOKJIETOYHOTO BBIPOCTA,
00pa30BaHHOTO KIIETKAMU KOXHUIBI U

HECKOJIbBKUMHU CII0AMHA HapeHXHMHOﬁ
OCHOBHOM TKaHM JucTa; 4- 00004YKa
BEPXYIIKH BOJIOCKA, c TOHKUM

KOJIbLICBBIM YYAaCTKOM.

Puc. 3. JIuct KyOBIIIKH KeJTOH

(Nuphar luteum): 1-momepeunsiii paspe3 nucra; 2,3-BepXHss
smyAepMa ¢ ycThbuIamu; 4,5 — HIKHAS DdOujepMa ¢
ruaponoTtamu; I'- rugponota; ¥V - ycreuue

Tak, y 371aK0B KOJIMYECTBO YCTHUI OIMHAKOBOE C
00€enx CTOPOH JIMCTA, IOTOMY YTO JIMCThSI OCBELIAOTCS
paBHOMEpHO. Y IUIABAIOUIMX HA IMOBEPXHOCTU BOJIbI
JUCTHEB YCThHUIIA OYyAyT HAXOAUTHhCS Ha BEpXHEH
CTOpOHE 3muaepMbl. Tak, y KyOBIIIKH KenToi (puc.3)
BCE YCThUIIA HAXOJSATCA HA BEPXHEM CTOPOHE JIHCTA.
Uepe3 ycThUIla U TO OOIIUPHBIM MEXKIECTHUKAM,
pPa3BUTHIM B IIJJACTUHKE JIUCTA M YEPEIIKEe, KUCIOPOJ]
MOCTYTIAET B
KOPHEBHUIIE U KOPHH, IOTPYKEHHBIE B TPYHT BOJI0EMA.

TpuxoMbl, WU BOJOCKH — BBIPOCTHI KJIETOK
Beigenstor (3ammmaT

SnuacpmMuca. Kporomiue

pacTeHuA OT NEperpeBa, OT NMOCAAHUSA KUBOTHBIMHU, OT

W3IUIIHEH TPaHCIUPALWU) U JKEJIE3UCThle TPUXOMBI

(ygacTByloT B BbLIEJICHHMH BemiecTB). Kporomue
BOJIOCKH XapaKTEpHbl MJIs JIMCTbEB MaTh-H-MadexH,
TaK)Ke MOKPBIBAIOT YEPEIIKH JINCThEB, CTEOIN repaHeit

U MH. Jp. Y HACEKOMOSJHBIX PACTEHHU >KEJIE3UCThIC



TPUXOMBI MOTYT BBIJICNIATH KJICHKOE BEIICCTBO, MPWIHIAS K KOTOPOMY, HACEKOMBIC
THOHYT.

JKryume BOJIOCKM TUCThEB U CTEOJICH KpamuBbl JBYJOMHON — KPYITHBIE KHBBIC
kieTku (puc.4). Y KpamuBbl KI'ydre BOJIOCKH HMEIOT JKECTKYIO KJICTOYHYIO CTCHKY H
3aKaHYMBAIOTCS XPYIKAM KOHYHMKOM. [IpM TPHKOCHOBEHHWH K BOJIOCKY €ro KOHYHK
OTJIAMBIBACTCS M 3a3yOpPEHHBINA OCTPBIN KOHEI[ OKa3bIBaeTCs B Koxke. COoAepKUMOE KICTKU
MoMmajlaeT B paHKy. BemiecTBa, BBI3BIBAIONINE OXOT: TUCTAMHH, AalleTUIXOJHWH (IaeT
OIlIICHUE OXKOra). Y KpamuB, KpOME JKT'yddhX BOJIOCKOB, HMCIOTCS IIETHHKH -
OJIHOKJIETOYHBIE BOJOCKHM C OYEHb TOJICTBIMM CTEHKaMH. VIMEHHO HIETHMHKH 3allMINA0T
KpaluBy OT noejanus cauzasamu [Paznopcekuit, 1949, c. 189].

HeanqHaﬂ MOKPOBHAasl TKAHb KOPHS

Puszonepma (ammbnema)— HapyKHas OJHOCIONHAs TKaHb MOJIOAOTO KOpPHS, OHa

06pa3yeT KOPHEBbLIC BOJIOCKH, KOTOPBIC IMOTJIOIIA0T BOAY € paCTBOPCHHBIMU

Pt T T R ————
/ N
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.

:
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Puc. S. IlepBuyHoe cTpoeHHEe KOPHS M MPUCA (PJIOPEHTHIICKOro: A-y4acTOK IONIEPEYHOI0 cpe3a:
1-puzonepma, |l-mepBuanas xopa, |ll-neaTpansHbIil nrHHAp, 1 -pU30aepMa ¢ KOPHEBBIMH BOJIOCKAMH,
2-3K30/1€pMa, 3-KOpOBas MapeHXuMa, 4- SHI0epMa, S- IPOMYCKHAsI KJIETKa, 6-MIepUIUKII, 7-h1o3Ma,

8- kcunema, B- cTaguu pa3BUTHSI KOPHEBBIX BOJIOCKOB: 1- pi3ozaepma, 2- KOpHEBOW BOJIOCOK, 3-571pO,

B- 3nn0apma ¢ nosckamu Kacnapm: a- cxema KJICTKH SHAOAEPMEI, 0- HI0IEpMa B IIOIIEPEIHOM CEUCHHH,
1- sumomepma, 2- mosicok Kacmapm, 3- mpomyckHas KieTka, 4-Kcwiema, 5- KopoBas MapeHxuma, 6-
nepunuki, 7- gaosma (u3 basryro I''A. u 1p., 1997)

MUHEPAIBHBIMU BellecTBaMU. KOpHEBBIE BOJIOCKM — 3TO BBIPOCTHI KIETOK PHU30/EPMBI.
O06050YKka KOPHEBOI'O BOJIOCKA OYEHb TOHKAs, CHApYyXKH OHa IMOKPBITA CIU3bI0, KOTOPAs
oOjyeryaer BcachblBaHUE, KYTHKYyJa OTCYTCTBYeT. SIIpO CMeIIeHO B KOHYMK BOJIOCKA,

CTUMYIIUPYS ero pocT (puc.5). KieTku KOpHEBBIX BOJOCKOB XKHUBYT Hemouro, 10-20 nHed,
9



u 3ateM oTmuparoT. KopHu OONbIIMHCTBA pacTeHUM, yXOZsaIiue TIyOOKO B IOYBY,
00pa3yroT KOpHEBbIE BOJIOCKH B OOJIBIIIOM KOJHYecTBe. HeT KOPHEBBIX BOJIOCKOB Y MHOTHX
OOJIOTHBIX pacTeHUM (Kady>KHHIIA), a TAKXKE y PACTCHHM, KOPHH KOTOPBIX HAXOMISATCS B
Bojie unu wie (y Oenoi KyBIIMHKH, Yy cycaka). Y KYyOBIIIKH >KEeITOH, Bexa SJAO0BUTOTO,
3JI0JIeH, aupa KOPHH TaK)Ke HE pa3BUBAIOT BOJIOCKOB. [baBTyTto, 1997, ¢. 172]

Ok300epma (Tped. €X0 —CHapyku, BHe U Oerma-korxka) — mepBUYHAsT MOKPOBHAS
TKaHb KOpHS. COCTOUT U3 MJIOTHO COMKHYTBIX NMapEHXHUMHBIX KJIETOK, KJIETOYHbIE CTCHKU
KOTOPBIX MPONHUTAaHBl CyOepuHOM (ONMPOOKOBEHHWE) W JIMTHUHOM (OJpEeBECHEHHE,
obecrieunBaeT MPoYHOCTh). OMpPoOKOBEHUE 00ECIIEYNBAET HEMPOHUIIAEMOCTh KJIETOK JIS
BO/bI U Tra3oB. [lox 3k30/1epMOii pacronokeHbl IAPEHXUMHBIE KIETKU Me300epmbl. OHU
BBIMOJHSIOT 3alacaroulyro (yHKIHIO, MPOBOAST BOJIY C pAcTBOPEHHBIMH B HeEll
MUHEPATbHBIMU BEIIECTBAMU OT KOPHEBBIX BOJIOCKOB B IIEHTPAIbHBIN OceBOM muauuAp. K
LHEHTPaJIbHOMY LWIMHAPY MPUIIETaeT BHYTPEHHUN CIIOM NMEPBUYHOM KOPBI — 3HOOOepma.
Kietku sHI01€pMBI TOHKOCTEHHBIE, TIJIOTHO MPUMBIKAIOIINE APYT K APYTY U CHAOKEHHBIE
nosickamu Kacmapu (MHTerpaibHble Y4YacTKU KIIETOYHOM CTEHKH, KOTOPBIE OKPYXKaoT
KJIETKY B BUJE MOSICKAa — OTJIOXKEHHUS JMTHUHA U cyOepuna) (puc. 5). Y OZHOIOIBHBIX
pacTeHuid, y KOTOPHIX HE MPOUCXOAUT BTOPUYHOTO YTOJIIEHUS, KJICTKU SHIOJIEPMBI B
HETPOBOSIIEH 30HE MPUOOPETAIOT MEXAHUYECKYIO (DYHKIIHIO, JOTIOJHUTEIBHO YTOJIIAs
CTCHKU CBOMX KJIETOK. MeXay TaKMMH KJIETKaMH C YTOJIIEHHBIMH CTEHKAMU OCTalOTCA
MPOIYCKHBIE KJIETKU 3H]I0IEPMbI, BHIIOIHSIIONINE OOBIYHYIO AJIs SHAOACPMBI (DYHKIIHIO.

B nepBr4YHOI KOpe XOpOLIO pa3BUTa CUCTEMA MEKKICTHUKOB, HAXOSIIHMIICA B HUX
BO3/JyX CHA0KaeT KMBbIE KJIETKH KUCIOPOJOM. MEXKIETHUKH 00pa3yloT TPaHCHIOPTHYIO
cucteMy anoriacta. TpaHCOpPT BEMIECTB OT KJIETOK PU30AEPMBI JO OCEBOTO LMIMHAPA
MPOUCXOAUT JIBYMS ITYyTSIMHU:

1) mo cummiacty, T.e. MO HPOTOIJACTaM JKUBBIX KJIETOK IMEPBUYHON KOPBI,
CBSI3aHHBIX MEXKIY cO00M uepes Mmia3MoaeCMbl;

2) mo anomiacty (Mo MeXKJIETHUKAM U CTEHKaM KJIETOK)

B oGnactu nosickoB Kacnapu KiaeTKM 3HA0AEPMBI CO3Aal0T BOJIOHETIPOHUIIAEMOE
KOJIbIIO, TIO3TOMY PAacTBOPBI, JIBUTAIOLIMECsS IO amoIljacTy B OCEBOM LWJIMHJIpP, MOTYT
MOMACTh TOJBKO MO CUCTEME CUMILIACTa. DHJI0epMa TaKkKe MPENsSTCTBYET BBIXOAY BOJbI
obpaTHo.

BropuyHoe cTpoeHue KOpHsI
Ha mecte mepunukia 3akianbiBaeTcsi MPOOKOBBIN KamMOuil ((enaoreH), oH gaeT

HayaJio epuaepMe — BTOPUYHON TOKPOBHOW TKaHM.
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[Ipo6ka n3zonupyer NEPBUUHYIO KOPY OT HEHTPAIHLHOTO OCEBOT0 LIUIUHAPA, ITOITOM
IIEPBUYHAsl KOPAa CO BPEMEHEM OTMHUPAET U

cOpacbIBaeTcs.

n.n.a
Puc. 6. BropnuHoe crpoeHHe KOpPHA ThIKBbI  Puc. 7. BropuuHoe cTpoeHne KOPHS THIKBBI:
(cmeBa - peTanpHBI  PHCYHOK, CIpaBa —  B.KC. —BTOpHYHAs KcuieMa, B. (. —BTOpUYHAS
cxemarnuHbiil) (Xpkanosckuit B.I'., 1989r.) :1-  ¢mosma, &MO- my4ykoBbI KamOMid, M. KMO.
NEepBUYHAs KCHJIEMA, 2- BTOPWYHAs KCWIEMa, 3-  MEKIYYKOBBIH KamMOWii, ma- mnepumepma, m.3. —
paguManbHBIA JTyd, 4- KkaMmOWanbHas 30HA, 5-  MapeHXWMHAs 30Ha, II. KC. MEPBHYHAs KCHIIEMa,
NepBUYHAS W BTOpUYHAS (JIOAMBI, 6- OCHOBHAasg  I.ILJI. — MEPBUYHBIA MApCHXUMHBIH Jy4, m.Qi. —
HapeHXUMa BTOPMYHOH Kopbl, 7-mpobka (1-3  mepBuunas ¢mosma (JlotoBa, u3 BexoBa u 1p.,
KCHUJIeMa, 5-7- BTOpUYHAst Kopa) 1980)
IToxpoBHO#I TKaHBIO CTaHOBUTCS
A 2
M nepuacpma. HpI/I BTOPUYHOM CTPOCHHUU KOPHIA
IS - e iy - ) )
’ 4;@%9‘@@%@ - NEpPBUYHON KOpel Ha HEM yxe HeT. KopeHb

X 2 X
jccvbj()@‘o@[’f*\ COCTOMUT M3 NEPUAECPMBI U LICHTPAIBHOIO OCEBOTO
%@@\i’—q\ﬁ\( HUIMHApPa. Mexay JlydaMu NEepBHYHON KCHIIEMBI

N
5 % pacroiaratloTcsi KPYIMHbIE OTKPBIThIE COCYIHUCTO-
———%%m" \c“ I—C
%ng@ = BOJIOKHUCTHIE MTy4KH (pHC.6, 7).
é@g‘?@%@cjc
é%cgjm%%:@lc;{-g 3 BropuyHasi IOKpOBHasi TKAHb
N el %DDG S\ (nepumepma)

%@ ) —
5);@5&3% = [TepBUYHBIE TOKPOBHBIE TKAHH 3aMEHSFOTCSI

%,2. Q@:D:Q o

2__%%© DD%% BTOPUYHON MOKPOBHOM TKaHBIO — NEPUAECPMOH - B
At s e~

mﬂ@f\ KOPHAX M CTeOJsX JPEBECHBIX JBYIOJbHBIX U

Puc. 8. Ilepunepma repauu: TOJIOCEMEHHBIX pacTeHuit. Ilepunepma cocrout
A - ygacTtp IMOMEPEYHOT0 Cpe3a MOJIOA0I0
cTe6ust: 1- HayaIbHas cragms M3 QeuieMbl (coOCTBEHHO TPoOKH), (emmoreHa

(dopmupoBaHus (eniorena, 2- MHUAEPMUC,
b- mnomepeunsrii cpe3 craporo crelns:
npoOka, 2- ¢emroreH, 3- demroaepma, 4-
ocratku smuaepmuca (u3 bastyro A,

1997) HaxoAAUMiics Mexy demiemoit u demnoaepMoit,

(mpoOkoBoro kamb6usi) u ¢demioaepmel. demnnema

BBITIOJIHACT  3allIMTHBIC (I)yHKI_II/II/I () CJIJIOI'CH,
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IpU JICJIEHUN OTWICHSET HapyXKy KICTKH (eseMbl, a BHYTPb — KIETKU (DeruiofepMsl.
®demnonepMa COCTOUT M3 KHUBBIX KJIETOK, 00ECIIEUMBAIONINX JKU3HEACATEIIEHOCTh KIETOK
demnorena (puc. 8).

IIpoOka cocTOUT M3 paJuabHBIX PSAAOB KIETOK IUIOTHO IMPWJIETAIOUIMX JIPYr K
Ipyry c¢ omnpoOkoeBmuMHu oOosoukamu. Conepxkumoe kieTtok otMupaer. IIpoOka
o0agaeT BOJIO - M Ta30HENPOHHUIIAEMOCTHIO, TEIUIOM30JIUPYIOIUMH CBOMCTBAMH, TaK Kak
COJICPXKHUT B TOJIOCTAX KJIETOK BO3AyX. Hekoropbie nepeBbsi (MpoOKOBhI 1y0, Oapxar
amMypckuif) oOpa3yroT cinoil npoOKH B TOJILIMHY HECKOJIBKO CAaHTHMMETpOB. B smuuepme
ra3oo0MeH Npoucxoaut uepe3 ycrbuna. Ilocne oOpa3oBaHus mepujaepMbel — 3HUAEpMA
OTMHPAET U CIYIIMBACTCSI, & AP0 ¥ ra3000MEH OCYIIECTBISIOT YeUeBUYKH (puc. 9).

UYeueBUUKHM CBSA3BIBAIOT BHYTPEHHHUE TKAHU C BHEIIHEHN cpenoil. Ilox HekoTopsIMu

YCTBUIIAMU TIPOUCXOJTUT JeneHue kieTok. Ob6paszyercs Oyropok (puc.10). Kietku He

Puc. 9. YeyeBnuku - BHemIHHIT BUA: A- ocuHbl; b- Oy3uHbI uepHoit; B- mumer MmenkomuctHoi; [- nyba 3umHErO0;
JI- 6epessr 6enoii (u3 bastyto I'.A., 1997)

COJIep’KaT XJIOPOIUIACTOB, C TOHKUMHU CTEHKaMH. Mexay KieTKaMu MexXkineTHUkH. [lox
8 3TUM OYTrOpKOM 3aKia/bIBaeTcsl (esioreH
5 YEUEBUUKH B BHUJAE BOTHYTOM JIMH3BI.

) Knerkn ¢emnorena npensrcss u oOpasyroT

?  yeyeBMYKA YBEJIIMYMBACTCSI B pa3Mepe.

Sl J KJIETKH Oyropka 4e4eBUYKH, B Pe3yJbTaTe

bonpmas 4acTh dYeUEeBMYKH COCTaBJI€HA

EA]

Puc. 10. Crpoenune yeyeBH4KH BeTKH Yepemnu:1- PBIXJO pacClon0KCHHBIMUI KIICTKaMA
OCTaTKH 3IUAePMHUCA; 2- TpoOKa; 3-(esutores;
4- penmnonepma; S- BBITIOTHSIONIAS TKaHb,

6- 3axpsIBatomuii cioit (u3 basryro I'A., 1997)

BBITIOJHSAIOIEN TKaHU. 110 MEXKIETHHUKAM

NepEeMECIIAOTCA 1"33006p33HI)Ie BCIIICCTBA.
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UedeBMYKH  YaIlle BCETO XOPOIIO BUIHBI

HA HEIAaBHO OJIPEBECHEBINMX MOOErax M BETKaxX
JIPEBECHBIX PACTCHUH, a TaKXKe WX MOXKHO
VBUIIETh W Ha HEKOTOPBIX IUIONaX: sOJIOHW,
rpymu. Dopma YyeueBUYECK MOKET MEHATHCS TIPU
YTOJIIEHUH TT00ETOB.

OceHplo, € HACTYIJICHHEM XOJOJOB,
(GeIIoreH M3HYTPH OTKJIAJBIBACT CIOW IUIOTHO

YIAaKOBaHHBIX (Kak B OOBIYHOW  (hemieme)

ONMPOOKOBEBIINX  KIETOK, KOTOPBIH  CHJIBHO
YMEHbILAET TpaHCIHPALUIO. Oto TaK

Ha3bIBaeMBIA 3aMBIKAIOMMI ciod. BecHOW »TOT

cJion pa3spymacTesa non HaIlopom HOBBIX

Puc. 11. Kopka ay6a: B — ponokHa; obpasyrommxcs kietok. [bumny, 2002, ¢. 64]

BK — Bropuunas xopa; /[- npy3sl okcanara
kanbims; 11 — nepunepm; a IIK — octatku

TEPBUYHON KOPbI Tperu4unasi NOKPOBHAsA TKAHb
(kOpKa, 1M PUTHAOM)
Putumom, wmm kopka (puc. 11) sBisercs
TPEeTUYHOM TOKPOBHOM  TKaHbIO, oOpa3yercs y

MHOT'OJICTHHUX paCTeHI/Iﬁ B KOpPHC, CTC6JIC, KOPHCBHUIIIC.

VY OonbpmIMHCTBA JPEBECHBIX pPAcCTEHUU mepuaepma
3aMeHseTcss Kopkoil. demtoreH 3aknajapiBaeTcs B 6osee
rIyOOKHX CIIOSIX KOpBI, 00pa3yeT HOBYIO MEpUAEPMY U
TKAaHM, HAXOJSLIMECS CHApYXU OT HEE, CO BPEMEHEM

OTMHUPAIOT. BoO3HHMKaeT KOMIUIEKC TepuaepMm ¢

I
)

OTMCPIIMMHU TKAHAMU MCKAY HUMHU — 3TO U €CTh KOPKa.

MepTBBIe TKaHU HE MOT'YT paCTATUBATLCHA, IIO3TOMY

V4

YBCIIMUCHUC ITOIICPEYHOI'0 pa3Mepa APEBECHOI'O CTBOJIA

(yromeHue CTBOJA) CO BPEMEHEM  pa3phIBacT

. _ HapyKHbIE€ CJIOM KODKH, OHa JIomaercs u oOpasyer
Puc. 12 IlpomoabHblii pa3pe3 yroJkoBoii

KOJJIGHXHMBI JIACTOBOI0 Yepelnka majidesi: TPEITUHBI.

a-B CBETOBOM, 0-B 3JICKTPOHHOM MHKPOCKOIIC;

l-mpocteie  moOpbHI;  2-Ta3MonxecMbl;  3- Toncras kopka HameXHO TNPENOXPaHAET
LEHTpaJbHAs BAaKyollb, 4-MHUTOXOHIpUH; 5-
XJIOPOIUTACThI; 6- CpeAMHHAs IUIaCTHHKA (M3
I'.A. BaBtyTo, 1997)

CTBOJIbI JCPCBHEB OT MCXAHUYCCKUX HOBpC)KI[CHPIfI,

pe31<0171 CMCHBI TCMIICPATYPHhI, JICCHBIX I1OKAaPOB.
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1.3. MexaHn4yeckue TKAaHU

v BOAHBIX MHOT'OKJICTOYHBIX paCTeHI/Iﬁ C TOHKMMH KJIETOYHBEIMHM 00O0JI0YKaAMU BOOda

MoAACPKUBACT (bOpMy OpraHn3sma, TaK KaK INIOTHOCTb BOJAbI BO MHOI'O pa3 OoublIIe

IJIOTHOCTHU BO3AYyXaA. KPYHHBIG HA3€MHBIC PACTCHUA HUMCIOT CIICHUAIU3UPOBAHHBIC

MCXAaHUYCCKHEC TKAaHH, COCTOAIHNEC U3 KIICTOK C YTOJIIICHHBIMHA 000J104KaMH. DTO OIIOPHBIC

(apmaTypHbBI€) TKaHHM, KOTOpble 00pa3yloT ‘“‘ckener” pacTeHHs, OO0ecleyHBarOT €ero

IMPOYHOCTD. MexaHnyecKkHe TKaHH HauoOoliee Pa3BUTBI B OCEBBIX OpraHax pacTCHUA — B

ctebne (mo nmepudepun) U B KOpHE (B IEHTPE).

Pazauuarot JBa OCHOBHBIX THUIIA MCXaHHYCCKHX TKaHEH: KOJUICHXUMY H

CKJIEPEHXUMY.

2 1
Puc. 13 KossneHxuMa JIMCTOBBIX YepelIKOB!

A- yrojkoBast KOJuIeHXUMa Inangesi MyCKaTHOTO
Ha T[OMEepevYHOM paspese; B-mimactuHuaras
KOJUIEHXMMA 3BE3J0BKH OOJIBIION: 1-KOXKHIIA;

2- XJI0pO(UIUTOHOCHASI TAPEHXHIMA;

3- mexkkaeTHUK (M3 Pasmopckuii B.@., 1949)

Puc. 14. Y4yacToK yroJjikoBoii KOJJIeHXUMbI CTe0JIs1
THIKBBI B ONEPEYHOM pa3pe3e: 1- MOCTECHHBIH CI0H
TIPOTOIIIa3MBI C AAPOM; 2- IEHTpaIbHast BaKyoJIb (U3
Pazpopckuit B.®., 1949)

Puc. 15 Peixsiags KoJUIeHXMMa  MOJIOJOTO
JIMCTOBOr0 4Yepemika mnoadena Jie4yeOHOro Ha
nonepeyHoOM pa3pese mocje yaajaeHusi
COAEPKUMOTO0 KJIETOK:

1- xoxuna; 2- KICTOYHBIC IMOJIOCTH KOJUICHXMMHBIX
KJeToK; 3- MmexkieTHukH (Pucynox P.A. JlemypoBoii,
10 Tpenapary aBTopa)

Konnenxuma (rped. colla - kieit + chymos - cok). 9To nepBuYHast OropHasi TKaHb.

COCTOUT U3 KHUBBIX KICTOK C HCPAaBHOMCPHO YTOJIICHHBIMU, HC OJPCBCCHCBAIOIINMU

NEPBUYHBIMU I1O MPOUCXOKICHUIO KIICTOUYHBIMU CTCHKAMH. CTeHKH 3TU HE MpEIATCTBYIOT

POCTY U pacCTAKCHUIO KIIETKN KOJUICHXHMBI, 4 CaMa 3Ta KJICTKa HEC MEIIACT pacTu APYTrUM
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KJIIETKaM, KOTOpbI€ HaxomsATcs psaoM ¢ Hed. C Aapyrod CTOPOHBI, TaKOE CTPOEHHUE
MO3BOJISIET PEryIUpOBaTh OCMOTHYECKOE JaBJeHHE Oyiarogapsi MPOHMLAEMOCTH BOJbI
Yyepe3 TOHKHE YYacTKH 000Jj04yku. KosuieHxuMa BBIMONHAET (DYHKIMIO MEXaHHYECKOU
TKaHU TOJBKO TOTJA, KOrna €€ KJIETKH HaXOASTCs B COCTOSHHM Typropa. KoimeHxuma
4acTo pacrojiaraeTcs cpasy IMoJI SMUACPMON JTMOO HEMHOTO IITyOXe, e¢ KISTKH COJepKat
xyoporiactel. B Monoapix crebnsx oHa WHOrna oOpasyeT CIUIOIIHOW UMJIMHAP IO
nepudepun... OOBIYHO KOJUIGHXMMa HPUCYTCTBYET B HYEpEIIKax JUCThEB U IO OO0CHM
cTOpoHaM KpymHbIX kuiaoK (puc.12) (Sxosnes I'.I1., 1996, c. 77). B mom3eMHbIX opranax
KOJJICHXMMa OOBIYHO HE BCTpEYaeTCsl.

B 3aBucuMocTH OT XapakTepa YTOJIIEHHS CTEHOK Pa3iHyaroT 3 THMA KOJUICHXUMBI:
YTOJIKOBYIO, TUIACTHHYATYIO M PBHIXJIYIO KOJUICHXUMY.

KoysieHXMMa ¢ yTOJIIICHUSMH O0OJIOUEK B yrilaX KJIETOK HAa3bIBACTCS )20/KO0BOLl
(puc.13,14). Kierka yroakoBoil KOJUICHXHMBI HMeeT (OpPMYy IMICCTHYTOJLHOTO
MHOTOTpaHHHKA. VYTronkoBas KOJUIGHXMMa BCTpPEYaeTcss B OCHOBHOM B CTeOJsIX
TPaBSIHUCTBIX JIBY/IOJIbHBIX DPACTEHHH, B 4YepellKax JIMCThEB M 10 00EUM CTOpOHAM
KPYITHBIX JKHJIOK JIUCTA.

Knerka naacmunuamoii KOWIEHXUMBI uMeeT (opMy mMmapajuieienumena, y
KOTOPOTO YTOJIIAETCS TOJIBKO Mapa CTEHOK (HapyXXHbIE M BHYTPEHHHUE), PACIOIOKEHHBIX
napajuieNibHO TMoBepxHOcTH ctebns (puc.13). Berpewaercs, k mnpumMepy, B MOJOIBIX

CcTe0IaX APCBCCHBIX paCTeHHﬁ, B CTEOIAX IIOACOJIHCYHHUKA.

Puc. 16 JlyGsinble BOJIOKHA pacTeHMii: a- MONMEPEYHbI pa3pe3 B crediie JibHA OOBIKHOBEHHOTO; O-
MIPOIOJIEHBIN pa3pe3 B cTedlie TbHa OOBIKHOBEHHOTO; b -B cTeOne KoHOILIH OCeBHOH; B- B uepemnike mucra

tomnoJst kaHajckoro (u3 I'.A. Basryto, 1997)

Hannune MEXKIETHUKOB B KOJUIGHXMME HE 00s3aTelIbHO, HO €CIM OHMU €CTh, TO
YTOJILEHUIO NTOABEPratOTCsl CTEHKH KJIETOK, IPUMBIKAIOIIUE K MEXKIIETHUKY - 3TO pbIX1ds
koieHxuma (puc 15). Ppixiiyl0 KOJUIGHXMMY YacTO Ha3blBAalOT KOJUIEHXMMOW C
MEKKJIETHUKaMH.

Ckuaepenxuma (rpeu. Skleros-cyxoii, TBepawiii). KileTkm HMEIOT yTOINIIEHHBIE
BTOpPHYHBIE (B OTIMYME OT KOJUIGHXMMBI) KJIETOYHBIE CTEHKH, KOTOPbIE HMPOMHUTHIBAIOTCS

JIMTHUHOM, T.€. OAPCBCCHCBAIOT, a JXUBOC COACPKUMOEC KJIICTKH - AApPpO U LHUTOIJIasMa —
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nocTerneHHo paspymatorcs. [lonocte 3amonHsercss Bo3ayxoM. KIeTKH CKIepeHXUMBI C
3a0CTPEHHBIMM KOHIIAMH W C YTOJILIEHHOW OJpeBecHeBINEH 00O0J0YKOM, MPOHH3aHHOM
MopaMu, IMEIOT MPO3ECHXUMHYIO (CUIIFHO BBITSHYTYIO BIOJb MPOAOIBHON 0CcH) hopMy

M DPACIIOJIOKEHBI OuYeHb IUIOTHO. CKJIEpEeHXHMHBIE KJIETKH JeNATCS Ha 2 TPYIIIbL:
CKJIEPEH]IbI U BOJIOKHA.

Ecnu ckiepeHxuMHbBIE BOJIOKHA BCTPEYAIOTCS BO BTOPUYHOM JIpeBECHHE (KCUIIeMe)
— 9TO JApEeBEeCUHHBIC BOJOKHA (JIMOpU(OPM), KOTOpPBIE COCTABISAIOT MEXAaHUYECKYIO YacTh
keuneMbl. OHM 3aIIMIIAIOT COCYIbI OT TaBIICHUS APYTUX TKAHCH.

Ecim BosnokHa BcTpedaroTcss B jy0Oe (BTOpuuHON (hjiodMe) - TO 3TO JyOsHBIS
BOJIOKHA (puc. 16). [IpeBecrHHbBIEC BOJIOKHA OOBIYHO KOpOUE TYOSHBIX, & UX CTEHKU BCETAa
OJIPEBECHEBAIOT. B OTIHYME OT KIETOK KOJUICHXHUMBI KIETKH CKJICPEHXHMBI BCETIa
PaBHOMEPHO YTOJIIIIEHBI.

Hannuue ckiepeHXUMBI TO3BOJSET PACTEHUSIM MPOTUBOCTOATH HArpy3Kam,
BO3HUKAIOIIUM B pe3yibTaTe M3ruba WIM TMOJa JCHCTBHEM Macchl pacTeHms. [loatomy

CKIICPCHXHMMAa HUMECTCA B BCTCTATHBHBLIX OpraHax INOYTH BCEX COCYAMCTBIX paCTeHI/II\/JI, €

Puc. 17. Cxuepeupasbl:
A- U3 MKOTH 1J10/1a Tpy1u; b- U3 cepLeBUHBI WTtoIIa; 1- nepBUYHas 000JI04Ka; 2- BTOpUYHAs 000JI0UKa;
3- monoctk KieTku; 4- mopobie kKaHak (13 [.A. BaBtyTo, 1997)

HET WM cJ1a00 BBIpaXKEHA B MOTPYKEHHBIX B BOJLY
OpraHax BOJIHBIX PaCTEHUH.

CxJiepenanl (rpeu. skleros - TBepmpiit),
WIA KaMEHHCThIC KJIETKH. BO3HHKArOT W3 KIETOK
NapeHXHUMBI, TIOCJIeé TOT0 KaK CTeHKH UuX
OJIPEBECHEBAIOT (CKIEPEDUIIUPYIOTCS), a KUBOE
COZIEPIKUMOE KIIETKH oTMHpaeT (puc. 17).

Cxuepudukanus — Tpex3TanHbId Mpolecc,

COCTOSAIINN U3:

Puc. 18. Onopuasi ki1eTKa - MAHOGJACT- B JINCTE KaMeJIMW SIMOHCKOi: 1- yTONIICHHAs W OJpeBECHEBIIAs
CTEHKa OMOPHOM KIIETKH; 2- OJIOCTh onopHo# kinetku (mo B.X. Tyrarok)



1) cunmbHOTO yTOJNIIIECHUST 0007104YEeK, MPUBOISIIETO B UTOTE€ K COKPAIICHUIO MTOJIOCTH
KIICTKU;

2) onpeBecHEHHS 000JI0UEK;

3) nmocrenenHoro ormupanus npororiacra (JI.W. Jlorosa, 2017).

Cknepenibl BCTpEUAIOTCS B PAa3IMYHBIX OpraHax pacTeHWi: B muiofax (Tpyima), B
JTUCThSIX (KaMmenusi), B CTEONsIX (XUHHOE IEPEeBO), B ceMeHax (MHOTHEe O0OOBBIE), MHOTO UX
B Kope, cepaueBuHe W ¢uodmMe. B mimomax rpymm CKIEpeHIbl  pacroiiararoTcs
HEOOJIBIIMMHU TPYIIIAMH U CO3/IAI0T ONTYIICHUE «3€PHUCTOCTH.

Emgé oHa 0cOOEHHOCTD CKJIEPEH]T COCTOUT B TOM, YTO, B OTJIMYHE OT BOJIOKOH, OHU
HE BCTPEYAIOTCS OOJBIIUMH TPYIIIaMH, a PACIOJIOKCHBI Yalle IMOOJUHOYKE, B BHUJC
uaunodaacro (Puc. 18). @dyHkuus CKiIepen ] Tak)Ke MEXaHHUYECKasl, 3aKJIH0YacTCs B TOM,
4TOOBl CO3/1aBaTh OMOPY M MPOTHBOCTOSTH CHABIMBaHHIO. [IpUAar0T MPOYHOCTH WM
JKECTKOCTb B 3aBHUCHMOCTH OT TOTO, TJI¢ UMEHHO OHU HaxoasaTcs. Ciyxkar Takke Ui
3aIIUTBI CEMSIH OT IEPEIaioB TEeMIIEpaTyp, MOPAKEHUS OAKTEPHUSIMH U TPUOAMH, a TaKKe
OT MOEIaHUs KUBOTHBIMH IIJIOJIOB C HE3PEJIBIMU €II¢ CEMEHAMH.

1.4. IlpoBoasimye TKAHU

TkaHu, MO KOTOPBIM TPOHUCXOJUT IEPEABIKCHUE BHYTPH PACTCHHHA BOJBI C
PacCTBOPEHHBIMHU B HEH BEIIECTBAMHU HA3BIBAIOT MPOBOISIIUMH.

B pacrenum ocymecTBiseTrcss TOK BEIIECTB B JABYX IPOTHUBOMOJIOKHBIX
HaIpaBJICHUSX

1) BocXomsIIuii TOK — BOJIa C PACTBOPEHHBIMH B HEW MHUHEPAIbHBIMH BEIIECTBAMH,
BCcachlBacMasi KOPHEBOW CHCTEMOM, IEPEIBUTACTCSI B BOCXOJSIIEM HAMPABICHHH II0
KCUJeMe

2) HUCXOIAIINI TOK - IJIACTHUYECKHE BEIIECTBA (YIJIEBO/IBI) TPAHCIIOPTUPYIOTCS M3
JUCThEB B CTEOJIM, KOPHU B HHUCXOJSANIEM HaIpaBJieHHH 1o ¢iiodme. YacTh 3amacHbIX
BEIICCTB HAIIPABIISICTCS 1O ()JIOOME B HAJTMBAIONIUECS TUIOJBI M B 3PEIOIIUE CEMEHA.

Tabmua 1 OcHOBHBIE 3JIEMEHTBI KCHIIEMBbI U (JJI0O3MBI Y

MTOKPBITOCEMEHHBIX pacTteHuil (o H.B. YebrprmeBy u np.2015)

[TpoBosmas OCHOBHBIE DJIEMEHTHI
TKaHb IPOBOJIAIINE MeXaHUYEeCKue 3armacarolue
KCHJIEMa Cocynpl 1 Tpaxeuasl [peBecunnbie BonokHa | JIpeBecuHHas
napeHxuMa
¢dnooma CutoBuansle TpyOku u | JIyOsiHBIE BOJOKHA JlyGsiHas mapeHxuMa
KJICTKU-CITyTHULIBI
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BecHoii, mocie 3uMHEro mokos, KCHJIEeMa JOCTABISIET 3allaCHBIC BEIIECTBa (BOAY-
«IacoKy», 60raryro caxapamu) B MecTa MoTpeOIeHHs.

Kcunema u prosma - 370 TKaHHU, COCTOSIINE U3 TPEX OCHOBHBIX 3JIEMEHTOB,
yKa3aHHBIX B TabmmIe 1.

Knerkn xcunmembl u ¢u1odMbl 00J1a1al0T HEKOTOPHIMH OOIIMMH YepTaMHU: MMEIOT
YIUIMHEHHYIO (OpMY, MOMEpEeYHble UX CTEHKH BHJIOM3MEHSIOTCS, MOJBEprasch Hanboiee
3HAYUTEIBHON Harpyske, meppopUpyroTCs OJHUM WM HECKOJBKUMH KPYITHBIMH
OTBEPCTHAMH (B Tpaxesix), WINM IPOHU3aHbI CUTOBUIHBIMH KaHAJIbIAMU (B CHTOBHUIHBIX
TpyOKax).

EcTb ¥ cymiecTBeHHbIE Pa3NUYUs MEXKIY HHMH: DJIEMEHTHI KCHIIEMBI (Tpaxew H
Tpaxeuspl) B pabOYeM COCTOSIHUM HE HMMEIOT MpPOTOIUIacTa, T.€. (DYHKIMOHUPYIOT B
MEpPTBOM COCTOSIHMH. B 4JIeHHKaX CUTOBHIHBIX TPYOOK COXPAaHSETCS KUBOM MPOTOILIACT,
HO3TOMY JOJDKHO OBITH U S/Ip0, KOTOpOe Memmano Okl Tpancnopty. [losTomy mponeccamu,
MPOUCXOSAIIMMHU B IPOTOILIACTE JIUIIEHHOTO Spa WICHHKA CHTOBUIHON TPYOKH (PI10IMBI,
YIPABJISAIOT AUCTAHIIMOHHO TaK HAa3bIBAEMBbIEC KJIECTKU-CITYyTHHUIIBI.

Kcnnema. Kcuema BBIOTHSIET B pACTCHUU JIBE OCHOBHBIC (DYHKITUH:

1) TpaHCHOPTHYIO, HO HEH JBHXKETCS BOJA C PACTBOPCHHBIMH MHHEPAIbHBIMU

BEIIIECTBAMH;

2) OmOpHYIO (MEXaHUYECKYIO).

Tpaxeuoa — TIpO3EHXUMHAs KIIETKa BEPETCHOBHIHON (opmbl, B pabouem
COCTOSIHUM MEpTBasi, C OJPEBECHEBIIUMH CTEHKAaMH, NMPOJOJIbHbIE CTEHKH HEPaBHOMEPHO
yTOJIICHBI. B 3periomM cocTosHIH MPOTOIUTACT MEPTB U MX IPOCBET HUYEM HE 3aIlOJTHEH. Y
TOJOCEMEHHBIX PpACTeHHWH JIOCTaBKa BOJIBI OT KOpHEH K HaJI3eMHBIM 4YacTiM
o0ecreynBaeTcsi UCKIIYUTENBHO TpaxeuaaMu. Bonia JBMXKETCS MO MyCTHIM IPOCBETaM
Tpaxeua. M3 oHON Tpaxeuabl B APYI'yI0 OHA MEPEXOAUT Yepe3 OKalMIICHHbIE MOPbI UIIH
Yyepe3 He OJJPEeBECHEBINE YACTH KJIETOYHBIX CTEHOK. Bosa mepeBuraeTcst mo Tpaxemaam ¢
MEHBIIEH CKOPOCTHIO, YEM TI0 COCYIaM.

Tpaxes, unu cocyo oOpa3yercsi U3 IMPOJOJBHOTO psAa HAXOMALIMXCS JPYyr Hal
JIPYroM KJETOK, CIMBAIOLIMXCSA B €AMHYIO TpyOKy IyTeM o0pa3oBaHMsS OTBEPCTUH B
Meperopojikax Mexay uwieHukamu. Hamuume mnepdopanmii gemaer Tpaxew Ooiee
COBEPILIEHHBIM BOJIOMIPOBOISIINM JJIEMEHTOM, YeM TPaxeH/ia, TaK Kak BO/a, IePeIBUTASICh

[0 Tpaxee, He BCTPEYaeT MPEensATCTBUS B BUJIE MOPOBBIX MeMOpaH. BuyTpu cocyna
COXPAHSIOTCSl OCTATKU pa3pyIIEHHBIX KOHEYHBIX CTEHOK OT/AEIbHBIX KJIETOK-UICHHUKOB B

BHJIe 00071K0B (pHc. 13.)
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OreepcTve
MEXAY COCRHNMA
- UNAHUKIMM
BHYTDM COCYRA
(npocTas nepdopauma)
Ynenuk cocyaa
{omia xnerxa)
Monosura cocyna MuTaxTHui cocyn
(nNOBPXHOCTL Pa3Pe3a OxpaLIeHa) (noxa3san, xax ecnu Gul
OH Guin NPO3PAYHEM)

Puc. 19 Ctpoenue cocyaa (u3 /1. Teitmop, 2018)

Jlpesecunuvie 6onokuna (mubpugopm). ITO MEPTBbIC BBITSIHYTHIE KIETKH C
CHJIBHO OJpEBECHEBIIMMH 00osoukamMu. OHHM CO3MaI0T OMOPY M 3aIIUTy DIIEMEHTaM
KcuiieMbl. BoslokHa HE ClTOCOOHBI TPOBOAUTDH BOJY.

Ilapenxumnvle xnemxku. DTH KIETKH 4YacTO OKPYXAIOT COCYAbl U TpPaxeujisbl,
oOpa3yst oOknaaky. Ilo cocymam u Tpaxeuzgam OCYILECTBISIETCS TOK pPacTBOPOB, a
OKOJIOCOCYJTUCThIC TAPCHXUMHBIC KIIETKH PETYJIUPYIOT IIOCTYIUICHHE pAacTBOPOB B
MPOBOSIIIUAN DJIEMEHT, HAIPABJICHWE M CKOPOCTh WX JBWKCHHs. Takke B KIETKax
MApPCHXUMBI 3aMacarOTCs pa3jIMYHbIC TUTATEIbHBIC BEIIECTBA, W OCYIIECTBISICTCS
ra3oo0MeH 1o MeXKJIeTHUKaM. KiieTku mapeHXuMmbl )KuBble. B Tene pacTeHus nmapeHxuma

paciojiaracTtcsa ABymMs crocodamu.

- 1. TsoxeBas mapenxuma. Knetku
Knetka-
cnyTHUua pacriojararTcs B BH/JIE

BEPTUKAJIBHBIX TSDKEH,

CurosuaHas
Dyt COIIPOBOXKAAIOIINX MIPOBOAIINE
MapeHxumHan p Aaro1II p AT
KneTka
flapo DJICMECHTHI.
NapeHXUMHOA
Knetku 2. JlyueBas apeHxumMa.

CurosupHan
NNacTUHKa
C nopamu

KneTku-cnyTHULbI

UTOBUARHARA
Tpybka

[Tapenxuma o0pa3zyeT ropU30HTAIBHO

PacIIOI0KEHHbIE
Puc 20. djao3ma Ha nonepeyHOM cpe3e CEPAUCBUHHBIC JIy4dH, KOTOpPBIC
(Tetamop A. u mp, 2018)
COCUHAIOT CEPALEBUHY M KOpPY B
paauaJbHOM HAIPABIICHUH.
®i03ma, wim Jay6. Bo drosme paznuyaror:
1) CuroBuaHbBIC TPYOKH
2) KieTku-cryTHHIIBI

3) IlapeHXMMHBIE KICTKH
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4) JlyOstabie BoToKHA ((DI0IMHBIC)

5)

KJIEpEUbI

Knetounsie cremxu
COCOARNX “NBHWKOB g

e ) o1

CuroBunnbie TpyOku (puc. 20,

lopa
NARCTUHKA

Knerxa nyOaxoi naperommes
(BLTRHYTEA C_ TUNH4HBIMU

‘o —_

21) - 9T0 JUIMHHBIE TPYOKH, TaKKe

Knerxa-cnyrumua

fapo

Hebonswan b
Ynenmux

CHTOBMAKON TPYOKH

[ Nnacrwza

COCTOAIIME U3  OTACIBHBIX  KJIICTOK-

YJICHHUKOB, 0 KOTOPBIM  ABHXXYTCA

PaCTBOPLL OpTraHN4Y€CKUX BCIICCTB

On ‘0 i np
C HBOONBLMM WHCNOM CTPYKTYD
TOHKUA NPUCTEHHLIA
CNO LMTONNA3MBI
(Rapo oTcyTeTeyeT)
Dnoamubi Genox,

HASLBABLUMACA CAUILIO
HacTo am;'uuaer CUTOBMAHYIO )

(pacTBOpPHBI caxapo3sl).

VY 4JIeHUKOB CUTOBUIHBIX TPYOOK

Ci

: oNmMChel MW NOPaMK
4 o oy nope TOHKHE  IICJUTIOJIO3HBIE  KJIETOYHBIE
CTEHKH (mepBUYHBIC), JKUBOU
EITH o Coctomm naaamie e
i . : MPOTOIUIACT, sJAep HET B  3peIbIX

YNeHHKN CHTOBUANOM TPYGxi L
oow“;"nnmm.wsmnomauo

Puc. 21. Ctpoenue ¢103MbI Ha POAOJILHOM

cpe3e (Teitnmop . u ap, 2018)

55—
iz

Puc. 22 Crpoenne cUTOBMIHOI
TpyOku: 1- 1mromiazma, 2-
mIasMajeMma, 3-1Ia3MOdECMBI,

4- cuTOBHMIHAs IIJJaCTUHKA, 5-
Kajylo3a B MOpax CHUTOBUIHOMU
TIaCTUHKH, 6- D-6emoK, 7-s17apo,
8-mutoxonmpus, 9- mwractuner, 10-
Bakyonb, 11- ammapat T'onbmxu,
12- prOOCOMBI, 13-
SH/IOTUIA3MATHYCCKUIA ~ PETUKYIYM
(u3 BatyTo I'.A., 1997)

KJIETKaX, BaKyoJlb, pUOOCOMBI, KOMILJIEKC

['onbaku OTCYTCTBYIOT, XOpOILO Pa3BUT
DIIP, MHOTO MUTOXOHApHI U TacTux (puc. 22)— Psagom ¢
CUTOBUJHOM TpyOKOM HAaXOJUTCA HECKOJIBKO KJIETOK-
CIYTHHUL, KOTOpble OOpa3yloTCsl BMECTE C CHUTOBHJIHOU
TpyOKOH B pe3yiabrare MuHTO3a OOIIEH MaTepPUHCKOM
kinetkn. OpHa KIeTKa paspacTaercs B IIUPUHY U
IpeBpalaeTcs B WICHUK CUTOBUAHON TpyOKH, Apyras emié
JIEJIUTCS U 1Aa€T PsJl KJIETOK-CITyTHHII.

Ha nmnomepeunsIx  meperopojgkax  CUTOBHJIHOM
TpyOKH, KOTOPBIMH OTAEJbHBIE UJEHUKH COOOIAIOTCS
MEXTy cOOO0M, HAaXOAUTCSI MHOKECTBO MEJIKUX OTBEPCTHH —
CUTOBH/IHBIX KaHAJIbIIEB.

Knemku-cnymnuyvi. KOMIIEHCHUPYIOT OTCYTCTBHE

Apa B YJIEHHMKE CHUTOBHJIHOW TpyOku. ObecnednBaroT
peryisiuio MepeBUKEeHUs BeulecTB mo ¢uosMme. SAapo u
MHOTO  MEJKHUX

AJIPBIIIKO BAKYOJI€EH,

KpYITHBIE,

XJIOPOIIACTOB, MUTOXOHApHM, pudocoM, umeercs DIIP.
Krnetku cnocoOHBI BBIACNATH caxap B MPOBOSINNE

CEKPETOPHYIO  (PYHKIIHUIO.

(hepMeHTHI

OJICMCHTBI, T.C. BbIIIOJHAIOT

BripabaTteiBaembie MU nepefarTcs B
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CHUTOBHUJIHBIC TPYOKH.

JIybsinvle gonoxHa. MepTBbIe KJIETKHU C TOJICTHIMH OJPEBECHEBIITMME 000JI0YKaAMHU.

Jlybanasa napenxuma. COCTOUT U3 TOHKOCTEHHBIX KJIETOK. B HHMX OTKJIaJbIBAIOTCS
3allaCHbIC MUTATEIbHBIC BEIICCTBA, IPOUCXOAUT OJIMKHUIN TPAHCIIOPT ACCHMMUIISTHTOB.

Crnepeuowi. Yacto BcTpeuarorcs Bo ¢uioome. OOpasyroTcst ckiepeuanl B Oojee
CTapbIX y4acTKax (IOAMBI.

IIpoBoasinue Ny4yxn

dopMupoBaHUE TMPOBOAAIIMNX ITYYKOB OCYIIECTBISETCS 32 CUET JEATEIbHOCTH
npokamOus. [IpokaMOuii OTKJIaIbIBa€T KHAPYKH OpraHa 3JIEeMEHTHI ()JI03MBI, BHYTPh —
AJIEMEHTHI KCHIIEMBI.

OOpazoBaBiuecs U3 MPOKaMOUs MPOBOJSIINE ITyYKH, COCTOSIIUE U3 (PIOIMBI U
KCHJIEMbI, Ha3bIBAIOTCS TIEPBUYHBIMU. B pe3ynbTare paboThl ipokamMOus GopMHupYOTCS 2
TUIIA MPOBOMANIMX IyYKOB. Ecim Bce kieTku mpokamOusi mudHepeHIUpyrOTCs B TKaHH
MIPOBOJISIIIIETO MTy4YKa, TO TaKOH My4OK HE CIOCOOEH K JalbHEHIIeMy pOCTy |
HA3bIBACTCSI 3aKpBITBIM. Ecmu ke Mexay (¢uiodMod W KCHIIEMOH — OCTaeTcs
NPOKaMOUaIBHBIA CIIOH, MAOIIMK Havyaio KaMOMWIO, Iy4OK MPOJ0JDKAEeT pacTu Onaromaps
00pa30BaHUIO HOBBIX 3JIEMEHTOB (DJI0AMBI M KCHJIEMbBI H HA3bIBACTCSI OTKPBITHIM.

3aKphIThIC ITYYKH HAOJFOMAIOTCS B OCHOBHOM Y OJHOJOJIBHBIX PACTCHHMA M OYCHB
PEAKO Y JIBYIOJIBHBIX; OTKPBITBIC — XapaKTEPHBI IS ABYJOJBHBIX U XBOWHBIX PACTCHHIA,

cTe0In U KOPHHU KOTOPBIX CIIOCOOHEI K YTOJIICHUIO. ..

2

Puc. 23 Cxembl THNOB mnpoBoasuux mnydkoB: 10- koiulaTepasibHblli, 2- OHKOJIaTepalbHbBIH, 3-
KOHLIEHTPUYECKHUii, aM(DUBa3aIbHBIN, 4- KOHIEHTPUYECKHH aM(pUKpUOpabHBIi, 5- paguaIbHbIN.
®dnosma cBetnas, kcwiema temHas. (u3 basryto I'. A., 1997)

Pacrnionoxxenre kcuieMmbl U (JIOAIMBI MOXKET OBITh PA3IMYHBIM, U B CBS3H C 3TUM
BBIJIETISIOT CJIEYIOIINE TUIIBI TPOBOISIINX ITYYKOB.

KonnarepanbubiM nin 00KOOOYHBIM Ha3bIBAIOT MYYOK, KOTAa (yiosMa U Kcuiema
pacnonararorcsi 60k o 00K, T.e. Ha ofHOM panuyce (puc.23, 1, puc.24, a). HapyxHas yactb
nyyka OOBIYHO NpeAcTaBieHa (II03MOM, BHYTPEHHSS-KCHIEMOH. OTOT THUN IMydka
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Haubosee pacnpoCTpaHEH M BCTPEUAETCS B JIMCThAX BCEX CEMEHHBIX PACTEHHI, B OCEBBIX

OopraHax BCCX OJHOIOJIbHBIX U MHOTUX TPAaBAHUCTBIX ABYIOJIbHBIX. ..

i i VR

1

Puc. 24 Tunsl nOpoBOAAIIUX MYYKOB: A- KOJUIATEPaTbHBIA OTKPHITHIA COCYIMCTO-BOJIOKHUCTBIN
MPOBOAIINI MYYOK MTOJCOJIHEYHHKA B IIPOJIOIBHOM pa3pese: |- OCHOBHas MapeHXuMa, 2- CKIEpPEeHXUMa, 3-
nyOsiHas mapeHXuMa, 4- CHTOBHIHBIC TPYOKHU C KJIETKaMH — CITyTHUIIAMH, S5- KaMOuii, 6- MOpUCTHIH cocyn, 7-
JpeBEeCHHHAs IAPEHXMUMa, 8- ceTyarhlid cocyn, 9- mubdpudopm, 10-necTHHUHBIN cocya, 11, 12 — cnupanbHble
cocyabl, 13-konpuaThlii cocyn, b- OMKoIaTepalbHBI NMPOBOASAIIMI My4OK KapTodens Ha IMONepevdHOM
cpese: 1- OCHOBHas MapeHXuMa, 2- HapykHas ¢uiosma, 3- kamOuil, 4-kcuaema, 5 -BHyTpeHHss (irosma, B-
KOHLEHTPUYECKUE Iy4YKU: a- aM(HBa3albHBI W3 KOpPHEBHINA KacaThuka, O- aM(puUKpuOpaibHBIA U3
KOpHEBHINA opisaka: 1- ¢yosMma, 2- kcunema; I'- paguanbHbIi TPOBOASIINN ITy4OK KOPHS MOJCOTHEYHHUKA Ha
MIOTIEPEYHOM cpese: 1- sHmoxepma, 2- mepunuki, 3- ¢irosma, 4-Kcuema, S- mapeHxuMa

bukonnarepanbHblif, WKW JBaXIbl OOKOOOUHBINH TYYOK — (hI0dMa MPHUIIETAECT K
KcujieMe ¢ 00erX CTOpPOH, OJMH y4acTOK (hjI03Mbl 0oJiee MOIIHBIN - HAPYKHBIN, APYroil —
c1abopa3BUTHI — BHyTpeHHUH (puc.23, 2; puc.24, b). Ota ¢popma npoBOAAIMMX MTYUYKOB
npucynia pacTCHUsIM U3 CEMEUCTB TBIKBCHHBIX, IIAaCJIICHOBBIX, KOJOKOJBYHMKOBBIX,
CIIOKHOLBETHBIX. bHKoOJIaTepalibHble MyYKH 00pa3zyloTcs, MO-BUIUMOMY, B PE3yJIbTaTe
CIIMAHUA IBYX KOJUIATCPAJIbHBIX ITYYKOB.

KOHI_ICHTpI/I‘-IeCKI/Iﬁ IMy4Y0K BCTPCYACTCA OTHOCUTCIIBHO PEAKO. Paznmuuarot JABa
BapHaHTa:

1) amdwuBazanbHBIA, KCHIEMa 3aMKHYTHIM KOJBIIOM OKpyKaer (imosmy (puc.23, 3);
BCTPCHACTCA Y OAHOAOJIBHBIX, HAITPUMEP, B KOPHCBHUIIEC JIaHbIIIA, KACaTHUKa
(puc.24, B, a), U3 IBYAOJIBHBIX — y KIICIICBUHBI.

2) amQukpuOpanbHbIid, (Qruodma okpyxkaeT kcwiemy (puc 23, 4). Bcrpewaercs y

MaropOTHUKOBUIHBIX, HAIPHMED, Y opiisika (puc.24 B, 0)
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B paguaneHOM myuke yyacTKM (DJI0SMBI M KCHJIEMBI JIEXKAT IO PA3HBIM PaJHyCcaM,
paslesieHbl TapeHXMMHON TKaHblo (puc.23, 5). DToT THUN myyka XapakTepeH Jyis
NIEPBUYHOIO CTPOEHUS KOpHSA Yy [BYAOIbHBIX pacteHuil (puc. 24, 1). B kopne
OJIHOJIOJIbHBIX TAKU€ IMYYKU COXPAHSIOTCS 10 KOHIA JKU3HU. Y JIBYJIOJIBHBIX P IIEpexo/ie
OT HNEPBUYHOIO KO BTOPUYHOMY CTPOEHHUIO KOPHS pajvaibHOE pacloyiokeHue (BpaosMbl U

KCHJIEMbI CMeHsieTcs KosaTepainbubiM. (baBryTo I'.A., 1997)

1.5. PDoToCHHTE3UPYIOLINE TKAHH
(aCCI/IMI/IJIHIII/IOHHbIe, HJIn X.]'IOpO(l)I/I.]'IJIOHOCHBIe - x.ﬂopeﬂnga)
dotocuHTEe3 — TJIaBHAA (bYHKI_[I/IH ACCUMUIIIIIMOHHBIX TKaHEH. Knerkn
aCCHMI/IHHHI/IOHHOﬁ MapE€HXKUMBI TOHKOCTCHHBIC, COACPKAT XJIOPOIIIACThI. BOJ'IBH_IYIO qaCTb
OUTOIUIaA3MbI 3aHUMAIOT XJIOPOILJIACTHI. HOBTOMy OTOT THUII MAPCHXHUMbI HA3bIBAIOT TAKXKC

XJopeHxuMoi win  Me3opmuioM. KieTkn  mpomgonroBaroil  (OpMBI  COCTaBISIOT

Puc. 25. YacTs momepe4HOro paspesa JucTa pelbkH. 1- BepXHsAsS KOXHUIlA, 2- HIDKHAA KOXHIA, 3-
ycThHlLle, 4- nanucanHas napeHxuma, S- rybuaras nmapeHxuma. B cepequHe cocy10-BOJOKHHUCTBIN My4OK:
6- kcuema ero, 7-kamoOwuii, 8-haosma, 9- ckirepenxumMHas 06oxka (u3 Pazgopckuii B.®., 1949)

CTONOYATHIA WIN MaTUCcaIHbIA Me30(MII, OHU IUIOTHO COMKHYTBI, 00pa3yioT OJMH WJIH
HECKOJIBKO CJIOEB IO/ BepXHEH anuaepMoit (puc. 25).

XJ0peHXHUMa, COCTOSIIAasi M3 OKPYIJIBIX KJIETOK C OOJBIIMMHM MEKKIETHUKAMU,
COCTaBJISIET 30HY I'y0uaToro mMe3zopuiia ¢ pa3BUTOH CUCTEMOM MEXKJIETHUKOB, KOTOpbIE
coOOIIal0TCs C BHEIIHEH Cpelloi ¢ MOMOIIBI0 YCThUIl. YTJIEKHCIBIA ra3 uepes3 ycThulla,
pacIoyo’KEHHBIE TJIaBHBIM 00pa3oM B HW)KHEH »MHJepMe, MPOHMKAET B MOAYCThUYHBIE
MIOJIOCTH, a 3aTEM IO CUCTEME MEXKJIETHHUKOB IepeMelaeTcsi BHyTpu jucrta. Kuciopon,
oOpasyromuiicsi B pesynbTaTe (QoTocMHTe3a B KIeTKax Me3odmiia, B 0O0paTHOM

HaIllpaBJICHUKW YCpPE3 YCTbHIIA BBIXOJUT Ha B aTMOC@CpYy. B TtemHote, xorma
b
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dboTocuHTE3 mpeKkpalaercs, a JAbIXaHHE MPOAOJIKAETCs, HAlpaBICHHUE JABM)KEHUS Ta30B
mensiercsi. [lanucaanas Tkanb copepxuT 3/4-4/5 BceX XJIOPOIUIACTOB JIUCTA U BBIOJIHSET
rNaBHyl0 pabory mo accumuisinuu. [losToMy TKaHb pacroyiaraeTcsi B HaMIyYIIUX
YCIOBUSIX  OCBEUICHMs, T.€. TMOJ  BepxHed omnuuepmold. KieTku  BBITAHYTHI
NEPIEeHIUKYIAPHO MOBEPXHOCTH JIUCTA.

PacnonoxeHnue ycTbHIl TPEUMYIIECTBEHHO Ha HUKHEW CTOPOHE JIMCTA CBSI3BIBAIOT
C moJiokeHreM rydyaroro Mezodmia. Ilorepst BoabI TMCTOM B MPOLECCE TPAHCIIHPAIUU
UeT MEeJJICHHEE Yepe3 YCThUIla, PACIOJIOKEHHbIE B HI)KHEH, a HE B BEpXHEW snujiepMme,
TaK KaKk HWKHsS CTOPOHA JINCTa MEHbIIe HarpeBaercs Ha conHue. Kpome Toro, riaBHbIM
UCTOYHHKOM YIJICKUCIIOTO Ta3a B arMocdepe SBIAETCS <«IIOYBEHHOE IIbIXaHUE», T.C.
BBIJICJIEHUE YIJIEKUCIOrO Ta3a B pe3yibTaTe IKU3IHEAEATEIHOCTH MHOTOYHCIICHHBIX
JKUBBIX CYIIECTB, HACEISIOUIMX MOUYBY (OakTepuii, nuaHoOakTepuii, rpuOOB) U JIbIXaHUS
KOpHEe BeIcIINX pacTeHuil. [loaTomy cioif Bo3ayxa OKOJIO0 MOYBBI OOOTAIIEH YIIIEKUCIBIM
ra3oM, KOTOPBIA IO TPAJUEHTY KOHIEHTPAIMU TMOAHUMAETCS BBEPX M JIETKO MPOHUKAET
Yyepe3 yCThHIlA B TKAHU JIUCTHEB.

Tonmmuua cronbyatoro u ryd4aroro Me3o(uiuia, YMCIO CIIOEB KIETOK B HHUX
pa3inyYHbl B 3aBUCHUMOCTH OT OCBELIEHUS W Jpyrux npuuuH. [laxke y omgHON ocobu,
HarpuMep, Ha OJHOM KyCT€ CHUPEHH, JIUCThS, BBIPOCIIHE Ha CBETY (CBETOBBIE JIUCTHS),

UMEIOT 0oJiee Pa3BUTBHIA CTOJIOYATHI ME30(WIUI, YeM TEHEBBIC JIUCThS.) [Bacuibes u ap.

1988]
1.6. AGcopOMOHHBbIE TKAHU

Y OeckopHEBBIX pacTeHU (MOXOOOpPa3HBIX) TOYBEHHYIO Bjary MOTJIOMIAIOT
puzouabl. BecacbiBaHue BObl y paCTE€HHM, UMEIOLIUX KOPHH, OCYLIECTBIIAETCS PU301€pMON
(ot rpeu. rhiza —xopenb, derma — Kkoxa), KOTOpas pacHojOKeHa Ha MMOBEPXHOCTH
MOJIO10TO KOpHS. KOpHEBBIE BOJIOCKM PU30AEPMBI — BBIPOCTBI COCTABJIAIOIINX €€ KIIETOK.
O6050YKka KOPHEBOTO BOJIOCKA OYEHb TOHKAas, a B €r0 IUTOIJIa3Me€ COJEPKUTCS MHOTO
MUTOXOHJIpHM. T. 0. C MOMOIIBIO KJIETOK PU30/E€PMbl B KOPEHb M3 IMOYBBI BCACHIBAETCS
BOJIa C pAaCTBOPEHHBIMH BEIIECTBAMU (KOPHEBOE MUTAHUE).

Y oOutarenell BIaKXHBIX TPOMUYECKUX JIECOB BO3AYIIHBIE KOPHU HAXOMITCS B
BO3/IyX€ U MOTJIOUIAIOT aTMOC(EPHYIO Biary. Y 3THUX PacTeHUN B MOBEPXHOCTHBIX CIOSAX
KOpPHSI, HaJl 3K30/1€pMOM, pa3BUBAETCS MHOTOCIOWHAs TKaHb - BEJIAMEH, COCTOSINAas U3
MEPTBBIX, IJOTHO COMKHYTBIX KJIETOK C HEPaBHOMEPHO YTONIIEHHBIMU KIIETOUYHBIMH
CTeHKaMUu. B JOXAMMBYIO WM TYMaHHYIO MOTOJY KJIETKH BellaMeHa TOTJIOIIAI0T BOY,
KOTOpasi MPOXOJUT Yepe3 OTBEPCTHS B UX 000J0UYKAX, a B CyXYIO IOr0y KJIETKH BeJlaMeHa

3aII0JTHCHBI BO3TYXOM.
24



C(I)al"HOBBIC MXHU HMCHT THAJINHOBBIC KIICTKH. B CTC6J'I${X OHHU COCTaBJIAKOT
MHOFOCJ’IOI\/'IHBII‘/JI HOKpOB, B OHHOCHOﬁHBIX JIMCTOBBIX IINIACTHHKAX — paCHOJIO)KeHLI B A4YCAX
CCTH, O6pa3OBaHHOI71 TPYanTBIMH XJIOpO(i)I/IJIJIOHOCHBIMI/I KJICTKaMU. FI/IaHI/IHOBbIe KJICTKHU
— KPYIIHBIC MCPTBLIC CO CIIMPAJIbHBIMHU YTOJ'IHIGHI/IHMI/I BHYTpeHHefI qaCcTu O6OJ'IOLICK, (610]
CKBO3HBIMU OTBCPCTUAMHU («HOpaMI/I»), qepe3 KOTOPBIC BHYTPb HOCTynaCT BOAa.
HaJ'II/I‘H/IeM THUAJIMHOBBIX KJICTOK OG’bSICHHeTCSI OUYCHb 6OHBH_Ia$I BJIArOCMKOCTb C(l)aFHOBBIX
MmxoB. [JlotoBa, 2017, c. 77]

1.7. 3anacaromue TKaAaHU

BCH_IGCTBa, HOCTynaIOHII/Ie n3 BHCHIHCfI Cpeﬂbl NN CI/IHTC3I/IpOBaHHI>Ie PAaCTCHUCM,
MOI'yT 3allaCcaTbCs. B 3aracarommx TKaHAX OTKJIaAbIBAKOTCS I/IS6BITOLIHBIC B ,Z[aHHBIfI
NEPUOJ Pa3BUTHS PACTEHUS IPOLYKTBI: OEJIKH, YTIEBObL, KUPHI.

OTJ'IO)KGHI/IG 3aIllaCHbBIX OpFaHHqCCKHX BCIIICCTB HpOI/ICXOI[I/IT B OCHOBHOM B
CECMCHAX, II0AaX, B KOpHCBUIIAX, KOPHCIJIOAAX, J'IYKOBI/II_IaX u KJ'IY6H$IX, HO TAaKXC MOXKCT
UMETh MECTO B JPYIHX YacTAX pacTeHus, Hampumep, (y APEBECHBIX PAcTEHUI) B CTBOIIE,
BCTBIAX, HO6eFaX M I1OYKax.

3aHaCHI)IC BCIICCTBA HAKAIIJIMBAKOTCA B OHpCIIGJIGHHLIX qacTiax paCTeHI/DII
Halpumep, y JACPEBLEB U KYCTapHI/IKOB — B IMIAPCHXUMHBIX KJICTKaX KOpPbI, CCPALICBHHHBIX
nyqax, ,Z[peBeCI/IHHOﬁ IMapCHXUMBI CTBOJIOB U KOpHGfI.

BecHoil 3amacHble Oenku, KpaxMaa M >KUpbl, HaxOJsALIMECs B KOPHSX, CTBOJE U
BCTBAX paCHa[[aIOTCFI Ha 6OHCC'MCHCG HpOCTBIC BEIICCTBA, IIOJHHUMAIOTCA IIO 3JIEMCHTaAM
KCHUIJICMBI U I/ICHOJ'IBSYIOTCH Ha paCHy'CI(aHI/IC IIOYCK, JUCTBECB, IBCTKOB, pOCT HO6CFOB.

BeH_[eCTBa HAKaIlJIMBAKTCA B paCTBOpI/IMOM NN TBep,I[OM COCTOsIHUMN. B CECMCHaAXx,
KOTOpBIC 10 Mepe COSpeBaHI/ISI CHUJIBHO O6€3BO)KI/IB3IOTC$I, BBICBIXAKOT, OTKJIAABIBAIOTCS
3aracHble COEAMHEHUS B BHJIE TBEPHAbIX 3epeH (OenKu, Kpaxman); KUpbl IPeICTaBIECHbI
JIMTINAaMHA. ‘lame BCCIrO B 3alaCcarommmx TKaHIAX CEMSIH HpI/ICYTCTBYIOT aBa (6eJ'IOK nu
KanMaJ'I NI 66.]101( nu )I(I/Ip) HNJIN BCC TpI/I THUIIa OCHOBHBIX 3aIIaCHBIX BCIICCTB. B KJ'Iy6H$IX
peI[KO HaKaIllJInBAKTCA 6CJ'IKI/I U JINIIUOBI.

3amacHbIMU MPOAYKTaMHU B 3TUX OpraHax OOBIYHO SIBIISIIOTCA YIJI€BOJbI (Kpaxmall,
WHYJIUH, TEMHUIICJUTIONO03bI) WM BOJAOPACTBOpUMBIE caxapa (KOPHETUIOAbI CBEKJIBI,
MOpKOBI/I, J'IYKOBI/II_IBI, J'Iy'I(a, CTC6.III/I caxapHoro TpOCTHI/IKa, MSAKOTH IIJIOJOB ap6y3a,
BI/IHOFpaIla). I/IHOFI[a B }I6J'IOK8.X n sgaroaax BI/IHOFpaI[a B Ka4E€CTBC HpOMe)KYTO‘-IHOFO
npoz[yKTa HaKaIlJINBAKOTCS OpFaHquCKI/Ie KHUCIIOTHI.

OTJ'IO}KeHI/Ie KanMaJ'Ia HpOI/ICXO}II/IT B aMUJIoIIacrax, MECTOM 3allaCaHUuA 6GJ'IKOB nu

CaxapoB CIIY’KAaT BaKyOJIU KJICTKHU, JIMIIUJIHBIC KAIlJIM HAKAIIJIMBAOTCS HEIIOCPCACTBCHHO B
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rHaIoIIa3Me, a TEMHIICIUTIONO03bl — B KJIETOYHOU oOosouke. [baBTyTo u ap., 1997,
c. 151]

He TOJIBKO MECTO, HO U (I)OpMa OTJIOXKCHUSA paSJII/I‘IHBIX BCIICCTB HpI/IHI_[I/IHI/IaJIBHO
pa3JII/I‘-IHa. TaK, GCJIKI/I OTKJIAAbIBAKOTCA B BaKyOJISIX B BHJEC HpOCTBIX U CJIOXHBIX
aJICHPOHOBBIX 3€pPEeH, KpaxMajl B aMWIOIUIACTaX B BHJE MPOCTHIX, CIOXHBIX U
MTOJTYCJIOKHBIX KpaXMaJIbHBIX 3€PEH.

PaCTeHI/ISI, HepI/IOI[I/I‘-ICCKI/I HUCIIBITBIBAIOIIUE HEIOCTATOK BOJbI, MHOI'JA 06pa3y10T
ocoOble BOJIOHOCHBIE 3amacarouiue TKaHd. Yaie BCero 3TU TKAHH COCTOSIT M3 KPYITHBIX
TOHKOCTEHHBIX TApPEHXHWMHBIX KIIETOK, KOTOpBIC COJEP)KAT CIIM3H, ITOMOTAIOIINE

yaepkuBath Boay. [Bacuibes u ap., 1988]
1.8. Bo3ayxoHOCHBIE TKAHH,

HJIM TKAHU MPOBETPUBAHUSA (aapeHnga)

OCHOBHYI0O TKaHb — NAapPEHXUMY C KPYIHBIMH MEXKKIETHUKAMU U TJIaBHOUN
byHKIMEH ra3000MeHa HA3bIBAIOT a’dpeHXUMOM (puc. 26). OpraHbl pacTeHHs UCIIOIB3YIOT
B TIpoIlecce JbIXaHUsI KUCIOPOJ, B mpolecce (pOTOCHHTE3a — YIIIEKUCIIBIN ra3 BO3AyXa; B
atMocdepy B mporiecce TpaHCIUPAILIUK TOCTYIAOT aphl BoIbl. HasHaueHne adpeHXUMBI —

CHaO)KeHHe TKaHEeH KHCJIOPOAOM WJIN YTJICKUCIIBIM I'a30M.

Puc. 26. Aspenxuma: A- B cTe0ie cuTHHKa; b- B mucte OenokprutbHAKaA 60oTHOTO (M3 I.A. baBTyTo, 1997)

BonHble pacTeHHs UMEIOT TOHKHE 000JIOUKH KJIETOK U MOTJIONIAI0T PACTBOPEHHBIH
B BOJE KHCIIOpPOA M YIJEKUCIBIA Ta3 BCEHl NMOBEPXHOCTBbIO Tena. HazeMHble pacTeHus
MIPOIyCKalOT ra3000pa3Hble BEIECTBA Yepe3 YCThUIAa U YeUEBHUKH BHYTPh TeJa, /1€ OHU U
pacmpoCTPaHSIIOTCS IO CUCTEME MEKKIETHUKOB.

AbdpeHxHrMa XapaKkTepHa Ui BOJHBIX MU HAa3eMHBIX PacT€HHUH, KOTOpble OOUTAIOT B
cpene, 3aTpydHsomed ra3oo0MeH M CHa0)KEHHE BHYTPEHHUX TKaHEW KHCIOPOJOM

(HampuMmep, MOTPYKEHHBIX B BOJY WM pPACTylIMX Ha OojoTHOM mouse). Bo3myx B
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MCKKIICTHUKAX UCIIOJB3YCTCA JIA AbIXaHUs, @ Y BOOHBIX paCTeHI/Iﬁ TaKasa TKaHb K TOMY K€
o0ecrnevnBaeT MIaBy4ecTh MOOETOB U IUCTHEB.
1.9. CexkpeTopHble WIN BbleJUTeIbHbIE TKAHU

Cekperusi — MpoIecc CUHTE3a, HAKOIUICHUS, pacnaia u
yAaJICHHA BEIICCTB U3 KIICTKHU (Ha MOBCPXHOCTb paCTCHUSA UJIU
BO BHYTPCHHHE BMECTHUIIHIIA).

Cneuuanuzupyembie CEKpPETOPHBIE CTPYKTYPBHI:
JKCIIC3UCTBIC BOJIOCKHM, HCKTAPHUKH, CMOJIAHBIC KaHAJIbI,
MIJICUHHUKU U OP.

CereHI/IH IIPOUCXOANUT BO BCCX JKHUBBIX KIICTKAX,
SIBISIETCS 4acThI0 OOMeEHa BCUICCTB. XapaKTepHLIe YCPThI
OOJIBIINHCTBA CCKPCTOPHBIX KJICTOK B AKTUBHOM COCTOSIHUMH:
MCJIIKUC pa3MCpbl, TI'yCTad LOUTOILIa3Ma, HAJIWYUEC TOHKHUX

060J'IO‘I€K, 9aCTO OTCYTCTBYIOT XJIOPOILIIACTBI.

: B 3aBucuMocTH OT crocoba OCBO60)KI[6HI/I${ oT
Puc. 27. Cxema cekpeTrupyiouero
€0JIb TPMXOMA BMeCTe € YaCThI0
Jgucra jedenbl. J[muHHOM
HU30THYTOM CTPEIKOM NOKa3aH MyTh

HCHYXHBIX BCHICCTB KJIICTKU ACIIATCA Ha:

1. CCKPECTOPHBIC, BEIICCTBA OCTAIOTCA B KIICTKE,

ABHIKCHILL HOHOB U3 KCHIICMBI 2. 9KCKPETOPHBIE, BBIICJIAIOT BELIECTBA HAPYXKY.
JKWJIKHU K ITY3bIPEBUAHOU KIIETKE

Tpuxoma. Koporkue ctpenku B oOpa3oBanum cekpera NPUHUMAIOT Yy4acTHE
IIOKA3bIBAKOT BbIXOJ NOHOB B

BaKyoJIb. pasHble opraHoupl KieTkd. Ecim oOpa3oBaHme cekpera
1- BakyoIs,

2- Ty3BIpeBMHAS KIETKA CBSI3aHO C NPEBpAICHUEM YTJIEBOJIOB, KaK B HEKTAPHUKAX

3- KJIeTKa-HOXKa, 4- KyTHKYIa,

U B BMECTHWIHIIAX CJIIM3H, KIICTKH 06BI‘IHO COI[ep)KaT
5- smmaepma, 6- Tunogepma,

/- mesogunn, 8- obitanKa Myuka,  \goroumcIeHHbIE MIACTHIB K XOPOIIO PA3BUTHIH ammapaT
9- kcunema (u3 D3ay K, 1980)

['onb/KK; KIETKH, BbIpAaOATHIBAIOLIME CMOJIY XBOMHBIX
pacTeHuii, MMEIT OOWJIBHBIM IJIaJKUNA SHAOIUIA3MATHUECKUH PETHKYIyM; B KIETKax,
CUHTE3UpYIOLMX Oenku (KEeNe3KM HaCeKOMOSIHBIX pPAacTeHUH) XOpOoIIo pPa3BUT
LIEpOXOBAThIN PHAOIUIA3MATUUECKUN PETUKYIIYM U annapaT [ oJIbKy.

'mpaTonsl, CIOM3EBbIC JKENE3KH, HEKTApHUKH, COJIeBble jKene3ku (puc. 27)
CEKPETHPYIOT BELIECTBA, PACTBOPSIONIMECS B BoJe. B 3THX KileTkax MHOIO MUTOXOHJAPUH,
XOpOILIO Pa3BUT  JHJOMIA3MATUYECKUN PETUKYIYM, JUKTHOCOMBL. MacisiHble Kelle3KH,
AMUTENNAIBHBIE KIETKH CMOJISIHBIX XOJOB BBIIEISIOT BEILIECTBA, HE PACTBOPSIOLIMECS B
BOJIE, JIMIIHIBI.

Cy1iecTBYIOT pa3Hble CIIOCOOBI BbIAENIEHUSI ceKpeTa U3 KieTok. [lepeHocurkamu

CEKpETa MOr'yT OLITH MMY3BbIPbKH AWKTHOCOMBI, KOTOPBIC CIMBAIOTCA C IIa3MaJIeMMOH U

BBIXOAT U3 IMPOTOINIACTA, CCKPET IMPOXOAUT YCPC3 06OJ'IOLIKy. 3(I)I/IpHBIC Macjia 4acTo
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HaKaIUIMBAIOTCA B CEKPETOPHBIX TPHXOMaX MEXIY KIETOYHOW 0007I0YKON M KYyTHUKYJIOM,
MOCJI€ pa3pbIBa KYTUKYJIbI, MACJIO BBIXO/IMT.
Hapy:xHble (3K30reHHblIe) CeKPeTOPHbIE CTPYKTYPbI
TpUXOMBI H JKeJIe3KU

TpuxoMbl 4acTO HMMEIOT TOJIOBKY, PACIOJIOKEHHYIO Ha HOXKKE, COCTOSIIYIO W3
KJIETOK, 0Opa3yIOIINX CEKPET.

JKeyuue eonocku (puc. 28). XapakTepHbl Ui pPaCTCHUMN
CEMEICTB: KpamuBHbIC, MojouaiiHeie. KieTka yminHeHHas,
3a0CTpeHHAass Ha KOHIIC. B BakyossiX CHHTE3UPYIOTCS |

HAKaIlJIMBAlOTCA TOKCHHBI. (rucramuH). [Ipu conmpuxocHOBeHUU

XPYIKM  KOHYMK  BOJIOCKA  IPOIUTAaHHBII  KPEMHE3EMOM
oOaMbIBaeTCsi, BIMBAeTCd B KOXY, BblaaBinuBass cok. Cekper
pasgpakaeT KOXKY 4YEJOBEKAa WM O KMBOTHOTO, BBI3BIBAET
COKpalleHUe INIaJKuX Melmn.  Kierka mMeer KpynHoe sapo,
IJIACTUABI, KPYIIHBIE BAaKyOJId, MHOTO MHUTOXOHJPHUH, pPa3BUTHINA
AHOIUIA3MATUYECKUNA PETUKYITYM.

TpI/IXOMBI Ha JHUCTBhAX HACCKOMOAAHBIX paCTCHI/Iﬁ o6pa:sy10T

Puc. 28. }Krylmii BOJIOCOK BCIICCTBA, KOTOPELIC YJIaBJIUBAKOT HAaCCKOMBIX, u
JHCTAa KpamuBbl: 1- OCHOBaHHE
BOJIOCKA, 2- JKrydas KIeTka, 3-
siIpo,  4-BakyoJib,5-IIUTOTIA3MA,

Q)epMCHTH C IIOMOIIBIKO KOTOPBIX O3TH HACCKOMBLIC

nepeBapuBatorca. Cunsuue Kelne3Ku CiayXkaT TakxKe JUIs

6- 00JI0OMUBIIHICS KOHYUK
krydeil knetkn (u3 basryro I'.A, morONIECHMS TEPEBAPEHHOM MHUIIIH.
1997)

Puc. 29 Cxema cekpeTHpyIOLIel coJib :Kejie3kn rpedeHmmka. Komruiekc M3 BOCBMHU KIETOK, M3 KOTOPBIX IIECTh
SIBJISIIOTCSI CEKPETOPHBIMU M JBE COOMpATEIbHBIMH, TOTPY)KEH B SMUIEPMY M HAXOAUTCS B KOHTAKTe C Me30(HILIOM.
KyTukyna u KyTHHU3UpOBaHHas 000JI04Ka 0003HAYECHBI BMECTE KaK KYTHUKYJSIPHBII CIOH IITPUXOBKOH KPECT-HAKPECT.
1- nmopsl, 2- KYTHKYJSIPHBIN CJIOH, 3- CeKpeTOpHBIE KIETKH, 4- cOOMpaTeNbHbIe KIETKH, 5- BaKyO0Jlb, 6- MIa3MOIECMBL, §-
MHKpOBaKyouH, 9- me3oduiut (u3 I3ay K, 1980)

Conesvle dcene3ku. XapakTEpPHBI U1l PACTEHHM, pacTYIIMX HA 3aCOJICHHBIX MTOYBAX.

OHu noepKUBaroT OanaHc MyTeM ceKpeluu u30bITKa conu (puc. 27). Takue xene3ku y
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rpebenHmuka. JKeneska COCTOMT M3 MIECTH CEKPETOPHBIX KJIETOK U JIBYX COOMpaTeNbHBIX

(puc. 29).

Puc. 30. HekTapHHK B BH/eE JIOMACTHOI0 THUCKA, IPUKPEIUICHHOTO K OCHOBAaHUIO THHEes (A), HEKTapOHOCHAS
TKaHb 3€MJITHUKHM BBICTUJIAET LBETOYHYIO TpyOKy moj TelumHkaMmHu (I'), momactHo#l HekTapHuk (OK) moiHcerTnu
NIPUKpEIUICH K 00BEpTKe, OKpYyKarollei conBeTre. 1- cToa0uK, 2- NpoBoAsIas TKaHb, 3- THIYMHKA, 4- IECTUYHBIN

LIBETOK, 5- 00BepTKa, 6- HeKTapHUK (13 D3ay, 1980)

CekpeTopHble KJIETKM HaXoAiTCd B KYTHKYJISPHOM CJIO€ U CBSI3aHbl C
coOMpaTenbHBIMU  KIJIETKAMU IU1a3MOJIECMaMHU. Cekpeldss CONMM  OCYIIECTBIISIETCA
CIEeIyIOIUM O0pa3oM: COIb BXOIAUT B JKEJIE3Ky 4Yepe3 IUIa3MOJIECMBbl MEXIY
coOuparenbHbIMU KJIETKaMU ¥ Me30(UIUIOM U JBUKETCS IO JKEeJNE3Ke OT KIETKH K KIIETKe
0 MJIa3MO/IECMaM.

OHa HakamauBaeTcs B MHUKPOBAaKyoOJIsiX, KOTOpbIE 3aTeM CIHMBAKOTCI C
wiazmaneMMoil. Conb momagaeT B 00OJOYKY, MEpeIBUTaeTCs K BEPXYIIKE >KETE3KH, U
BBIXOAMT yepe3 nopbl. OOpaTHBIN TOK HE MPOUCXOUT U3-3a KYTUKYJIIPHOTO CIIOSL.

Hexmapnuku (puc. 30). Bctpedarorest Ha 1[BeTKax (Ha JalleTUCTHKAX, JICMECTKaX,
Yaile BCEro B OCHOBAHMHM 3aBsI3U, HAa THIYMHKAX, HA JIETIECTKAX U CIYXaT JJIsl IPUBJICUCHUS
JKUBOTHBIX- OTBUIMTEJEH, HA IIBETOHOXKKAX M OCSX COIIBETHI) M Ha BETETATUBHBIX YACTSIX
pacteHuii (cTeOnfx, JHUCThAX, NPUIMCTHHKAX). B cekpenum KUAKOCTH - HEKTap,
cojepxaniel caxap, y4acTBYIOT ¢uiodmMa u kcujema. CekpeTropHash TKaHb CHapyXu
MOKpPBITAa KyTUKYIOK. K 9TUM KjIeTkam MpUMBIKaeT MPOBOASIIAS TKaHb, TaK KaK caxapa
MOCTYMaOT B HUX U3 (iosMbel. Ecnu B mpoBoasiiel TKaHU, CHaOXarolield HEKTapHHK,
npeobnagaer ¢uosMa, TO HEKTap MOXET conaepxkaTh 10 50 % caxapa, ecinu mpeoOiamaer

KCUJIEMa, TO KOJIMYECTBO caxapa MOXKeT CHUXKaTbest 10 8%. HexkrtapHuku npu noMmoru
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dbepMeHTOB MpeodpaszyroT caxap. B kimerkax
HCKTAaPHUKOB MHOT'O MI/ITOXOHI[pI/If/’I,
CJICAOBATCIbHO, KICTKHM MHTCHCUBHO JbIIIAT.

Tuoamoowr. (puc. 31) Beigensror

i

i

KalnCJIbHOXHUIAKYHO BOAY C paCTBOPCHHBIMH B

ity
il

1 Hel coisiMu  (TyTTauusi) Ha MOBEPXHOCTh

ucTa u3 BHYTPEHHUX qacTeu.
5
[TonnepxuBarot paBHOBECHE MEXY
KJIETOK BOZSHOTO
ycrbuma (u3 Pazgopcekwii, 1949) IOTJIOINEHUEM BOAbI MW €€ HCIAapCHHUEM.

I'yrTauust npoucxoauT 0cOOEHHO MHTEHCUBHO
B YCJIOBHUSX, OJarompusATCTBYIOIIMX BCACBIBAHUIO BOJBl KOPHSAMH U 3aTPYyIHSIOIINX
TPaHCHUPALHIO (MCIIAPEHHE) BOABI JIUCThSIMU.

Bona mokupaer aMcT 4epe3 OTBEpCTHsS B SIMIEPME-BOJSHBIE yCThULA (ILENIH
IIOCTOSIHHO OTKpbITHI).  [lox ycThUIlaMM €cTh MOAYCTbHYHAS IIOJIOCTb, IOJ HEH
pacIoyioKeHa dIHUTEMAa — pPbIXJas MAapeHXMMHas TKaHb, COCTOSINAs W3 TOHKOCTEHHBIX
JKUBBIX KDPYNHOSJEPHBIX KIETOK. ONUTEMa INPUIIETAET K OTBETBICHUIO INPOBOIALIETO
nydka, cocrosimero u3z tpaxeun (puc. 32). KieTku OOKIagKe OTACISIOT XJIOPEHXUMY
JIUCTA OT TUAATO/BI.

Boma w3 Tpaxeua mnomagaer B 3MUTEMY, Jalee B INOAYCTBUYHYIO IIOJOCTh M 4epes
YCTBUUHYIO LIEJIb BBIIEISAETCS HapyKy. Takoe CTpOeHHe THAaTo]| Ha JIMCThSAX 3€MIISTHUKH,
JFOTHKA, (PYKCUU, TIPUMYJIBI U JIp. PACTEHUH.

I'yrTanuio MoXHO HaOII01aTh Y MHOTUX TPaBSIHUCTBIX PAaCTEHUN MO yTpaM Iocie
IIPOXJIaJHBIX M BIAXKHBIX JICTHUX HOYeW. Yale Bcero rujaTobl pacloioKeHsbl 110 KpasMm
JIMCTBEB, 10 KpasiM PaclojlaraloTCs KarelbKU BOBI.
3HayeHUue TyTTallMM-pacTeHHEe OCBOOOXKIaeTcs OT M30bITKa cojJed U BOBI. Y
HAaCEKOMOSITHBIX WJIM XMIIHBIX PACTEHHM HMMEIOTCS KEJIE3KH, CEKPETHPYIOIME HEKTap,
CJIU3b, MUIIEBAPUTENIbHBIE COKU. Y XKUPSIHKU €CTh JOBUME BOJIOCKH, O0pa3yIolue CIu3b U
NUILEBapUTeNbHbIE - Bbyiestomue ¢epMeHTsl. Hacekomoe, TmomaBliee Ha JIUCT
nepeBapuBaeTcs pepMeHTaMH pacTEeHUs.

BHyTpeHHue (3HAOTeHHBIE) CEKPETOPHbIE CTPYKTYPbI

CexkperopHble KIeTKH
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ColepKMMO€ CEKPETOPHBIX KIETOK MOXKET
ObITH pazHoe. CeKpeTopHbIEe KIETKH, OTIMYAIOIINECs
OT COCEIHUX KIETOK, CpeAM KOTOpPbIX OHHU
paz0bpocanbl, Ha3pBalOT  uauodbimactamu. Hmu
MPEACTABICHbl BHYTPEHHUE BBIJACIUTEIbHBIE TKAaHH.
Ecmu oHmM comep)kaT MpOAYKThl OOMEHa BELIECTB —
HKCKPETOPHBIMU UAN00TacTaMH. Y BETMYEHHBIC B
JUIMHY CEKPETOPHbIE KIJIETKM Ha3bIBAIOT MEIIKaMu

win TpyOkamu. «Cekper, HaKallJMBaeMbli STUMHU

TKaHAMH, MOKCT XPAHUTHCSA Ha NPOTAKCHHUU MHOI'UX

JICT 1 BBIBOAWUTCSA BO BHCIIHIOIO CPEAY TOJIBKO ITPpU

Puc. 32  Oriomenusi  oxcagara MEXAHMYECKHMX IOBPEKIEHUAX HIIU IIPU €CTECTBEHHOM

KaJbIHUA: A—OIVHOYHBIN u
JBOMHUKOBBIH KPHCTalIbl B  KJIETKax
yemyu Jiyka, b-mpysa B KieTke creOiis
peBenst; B- paduasl B KieTke crebiis
BUHOrpaza; I'- kpucrami, cpocmmiics ¢ cMoJbl, 3(UpPHBIE Macia, yOWJIbHBIE BEIECTBA,
000JI0OYKOM KJIETKH JIUCTa JIUMOHA (U3

JlotoBa, 2017) KpUCTAJIJIbl MUHEpaNIbHBIX cojieit [baBTyTo I.A., 1997]

OTMHPAHUHN W OIIaICHUH OpPIraHOB (JII/ICTBCB, BCTOK H

T..) [lponykTamu BHYTpPEHHEM CEKpeLUHU ClIyXKat

«OOBIYHO CEKPETOPHBIC KIETKH KIACCH(PUIUPYIOT MO COAECPKUMOMY, OJHAKO TaKas
KJaccu(UKaIus HeJJOCTaTOYHO TOYHA, TaK KaK B
OJIHUX KJIETKaX HX COJAEPKUMOE He IOJBEprajioch XMMHUYECKOMY aHaJIU3y, a B JPYTux
oOHapyxeHbl cmecH BemecTBy» [K. D3ay, 1980].

Macnanvie xnemxu. CeKpeTOpHbIE KIETKM C MAaclsSHUCTBIM COJEPKUMBIM.
HaxomnneHnue cexpera NpOMCXOIUT TUIAKOMAAX IUIACTHU[. 3aTeM Macio OOHapy>KUBAalOT B
mutoruiazMe. «l[Ipy HakoIuleHMH OONBLIOrO KOJIMYECTBA Macia sJIpo0 MU LUTOIUIa3Ma
JIETeHEpUPYIOT 000I0UKa KIETKH HepeaKo onpodkoseBaeT» [Jlorosa JI. U, 2017].

MHUpO3MHOBBIE KIETKH 3aroJHEeHbl ()EPMEHTOM MHPO3MHOM, HEOOXOAMM IS
00pa30BaHUs TOPUUYHOTO MACIA.

Kpucmannonocnule knemxu. Yaie Bcero KJIeTKU COAEpIKAT OKcallaT Kalblius (puc.
32). Hepenko KpUCTAUTBI MOJHOCTHIO 3aMOJHSIOT KJICTKY. YIJIMHEHHYIO, TOHKOCTCHHYIO
KJIETKY Ha3bIBalOT KPHCTAJIOHOCHBIM MEIIKOM. Jpy3bI-3Be314aThle  KPUCTAJUIBL.
«Paduapl- coOpaHbl B IUIOTHBIE TAaYKH, OKPYKEHHBIE CIM3UCTBIM uexyioM. OHu
BCTPEYAKOTCS y TPEJICTABUTENIEH CEMENCTB BHUHOIPATOBBIX, OPXHUIHBIX.... Okcanar
KaJbIIMS MOXKET OTKIIAJIbIBATHCS B KJIETKAaX B BUJIE OUYEHb MEIKUX KPHUCTAIUTMKOB pa3HOU
¢dopmbl. X COBOKYIHOCTh Ha3bIBAIOT KPUCTAUIMYECKUM IEeCKOM. Ero MHOro B KJeTKax

JINCTBCB KpaCaBKH, BO (bHOBMHOﬁ MNapCHXUME SACCHA, 6y3I/IHBI. ..
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CekpeTopHble CTPYKTYPBI BBIICNSIOT BEUIECTBA B MEXKKIETHUKH, WMEIOLINE BUJ
JUTMHHBIX KaHAJIOB, XOJ0B, MO0 3aMKHYTBIX MEIIKOBUIHBIX WU C(HEepUIECKHUX TMOJIOCTEH,
94aCcTO HAa3bIBAEMBIX JIIOKaMH. B 3aBHCHMOCTH OT crioco6a 00pa3oBaHUs MEKKICTHUKOB TH

CCKPETOPHBIC BMECTHUIIMIIA ACIATCA HA CXU30I'CHHBIC, JIM3BUT'CHHBIC U CXU30-JIM3UT'CHHBIC.

Puc. 33. Tunel BMecTmianm 3(UPHBIX MaceJ Ha IIONEPEYHOM cpe3e: A-CXU30T€HHOE
BMECTIJIHIIE B JINCTE 3Bep000s; b- MM3nrenHOe BMeCTIIININE B JICTE SCCHIA; B- MM3nreHHOE BMECTHIIHUIIE B

KOXKype Iu1oJa MaHaapuaa; |-snurenni, 2-3¢puproe macio (u3 basryro I'. A)

Cxuzoeennvie emecmunuwia (rped. SChizo-pacimeruistio, packaubBar0 U (enesis-
POKIAMONIHI) 00pa3yrOTCsA 3a CUYeT pa3pylleHHs MEKTHHOBOIO CJIOS COCAMHSIOIIETO
kietku. [JI.W. JlotoBa, 2017]. KineTku BOKpYr BMECTHIIUIIA BHIPAOATHIBAIOT U BBIACISAIOT B

MOJIOCTh AKCKPETOpPHOE BewecTBO. DOpMUPYETCS SMNUTEIUATIbHBIBIA CIOM KIETOK, KOTOPBIA

OTJIEJISIET SKCKPET OT JKUBBIX TKaHew (puc. 33).

Puc. 34 Cmousinbie xXoabl: A-equ OOBIKHOBEHHOHW: 1-3 Ha momepedHbIX cpe3ax, 4- B MPOIOIEHOM
paspese, b- B Kope mobera MOCKEBEIbHHKAa OOBIKHOBEHHOTo: 1-3 —IocienoBaTesbHBIE ATaIbl
dhopmupoBaHUsI JU3UTEHHOTO BMECTWIIMINA, a- TMOJIOCTh KaHama, O- snutemuid, C.u. — CMOJIIHOHN
HIuo0JIacT.

«CXH30T€HHBIE CMOJIIHBIE XOABI MPEICTABICHBl CIOXKHOW CEThIO MPOAOJIBHBIX U
MOMEPEYHBIX KaHAJIOB, IMPOHU3BIBAIOIINX OpraHbl XBOHHBIX pacTeHuil (puc. 34) ...
Paznuunble QuiioreHeTMdeckre TPYNNbl pAcTeHUM HaKalUIMBalOT B CXM30TEHHBIX
BMECTWJIMILIAX pa3Hble AIKCKPETOpPHBIE BEIIECTBA: BUJbI MHUPTOBBIX, CEIbJIEPEHHBIX -

JeTy4Yre TepIieHbl, apamueBbie — Bsi3kue Oanb3ambl [baBryTo I'. A., 1997], kak u B
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CMOJISIHBIX X0JIaX XBOMHBIX 00pa3yroTcs Bsi3KHe 0anb3aMbl, & Y HEKOTOPBIX MalOpOTHUKOB,

CaroBHHUKOB, MIPEICTaBUTENICH ceMe CTBa apanueBbixX - cinusby [Jlotoa JI.U., 2017]

Jlusueennwie (ot rpeu lisiS- pacTBOpeHHE) BMECTHIIMIIA TOSBISIOTCS B PE3yJIbTaTe

pacTBOPCHUA BBIACICHUAMHN KIICTOYHBIX CTCHOK COCCIHHUX KIICTOK. OO00JI0YKH KJIETOK

pacTBOPSIIOTCA,

o0Opa3yercs TMOJOCTb.

JIn3ureHueIe BMECTWJIMIIA XapaKTCPHbI IJIA

LIUTPYCOBBIX, MHOTHX 30HTUYHBIX (puc. 33 B).

«Hepenko cekperopHble CTPYKTYpbl MMEIOT TPAaBMATHUUYECKOE IPOMCXOXKJIEHUE,

HarmpumMeEp, CMOJIAHBIE XObI B IPEBECUHE KEApA...

Puc. 35 MiaeyHuku:

Yirenuctele: A ¢ aHACTOMO3aMH
B TPOJOJHHOM pa3pe3e KOpPHS
naryka;, b- 0e3 aHacTOMO30B B

MSICUCTOU yelrye JIyKa
pernyaTroro: a- B IPOJOJIBHOM
paspe3e, O- Ha IONEPEYHOM
cpese. B-  HeuneHucTele B
MEPBUYHON KOpE OIHOJIETHEH
BETKHU olleaHjpa

OOBIKHOBEHHOTO: a- Ha
MOMEpeYHOM  cpe3e, ©O- B
MIPOJIOJILHOM pa3pese;

1- wMueyHukum, 2- ceruaras
nephoparioHHas UIaCTHHKA,

3- pBIXJas napeHxuma,

4-  KpHCTAIBl MHHEPAJIbHBIX
comeit, 5- omumepmmc, 6-
KOJUICHXMMa

Jlnst BTOpUYHOM (PIIOAMBI XBOMHBIX W3 CeMEHCTBa
KUIApPHUCOBBIX XapaKTEpPHbl CMOJIOBMECTUIIUIIA, Pa3BUTHE
KOTOPBIX  HAYMHAETCS  CXMU30T€HHO, a  JlajbHeimee
YBEJIMUEHUE UX PA3MEPOB OCYIIECTBISETCS MYTEM JIH3UCA
OKpYXAloIIMX KJIETOK. Takue BMECTUJIMINA HAa3bIBAIOT
cxu3o-nu3oreHusiMu. [Jlorosa JILU., 2017]

Mneynuk (Maeunvie mpyoOKu) - 3TO OTAEIbHBIC
KJIETKU WM CIUBIINECS KIETKH, 00pa3yromue psaabl KIETOK,
colepKallle MIEYHBIM COK. MIIEUHMKH -  XpaHWIHILA
COKa.

Bce uneHuku MOXKHO pa3fenuTh Ha 2 Oojbllne
TPYIIbL: YWICHUCTHIC U HEUICHHUCTHIE.

UneHucToie, WIH CII0KHBIC, MIICUHUKH BO3ZHUKAIOT U3
OT/CNBHBIX  MJIEYHBIX  KJIETOK,

KOTOPBIC B MECTax

COTIPUKOCHOBEHHUSI IPYT C IPYIOM PacTBOPSIOT OOOJIOUKH, a
WX TPOTOMJIACTBl W BAaKyoJIHM CIUBAlOTCA B EAUHYIO
Pa3BETBIIEHHYIO CETh. ..

Heunenuctsle, WM NpOCTbIE, MIECYHUKU- OJHA
TUTaHTCKas KJIETKA, KOTOopas pacTeT, paclpoCTpaHssCh BO
BCE OpraHbl PaCTEHHUM...

Kak 3JIEMEHTHI BBIICIIUTENBHBIX TKaHe!
MTOKPBITOCEMEHHBIX PACTEHUM MIJIEUHUKH BCTPEYAIOTCS
noutu y 12500 BumoB (B ocHOBHOM ceM. MoiouaiiHble,
KOJIOKOJIbYUKOBBIE, ACTPOBbBIE, MAKOBBIE), IPEACTABIISIONINX
pa3Hble KU3HEHHbIE (POPMBI —IEPEBBS, TPABbI, KyCTapPHUKH,

nuansl. [baBTyTo I'.A.]
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MineuHblld COK TpEACTaBIsSIET COOOM JKHUIKOCTh MOJIOYHOTO IBeTa (OTCoAa u
Ha3BaHUE), MHOTJAa OKpallleH B Apyrue 1BeTa (y 4hCTOTeNa — APKO-OPAHKEBBINA, Y MaKa —
JKEJThIH, Y KOHOIUIH — )KEJITOBATO-KOPHYHEBBIH, Y IIESITKOBHIIBI, OJICAHIPA — IPO3PAYHBIN).

[To ¢dwu3nyeckoMy COCTOSHHMIO MJICYHBIH COK — 3TO AMyJbcHs (THapodoOHBIS
KJIETKH, B3BEUICHHBbIE B  BOJSHUCTOM KJIETOYHOM  COKe). [baBTyTo T.A.]l
BoponepactBopumasi 4acTb- Kaydyk, TyTTanepua, IOJUTEPIEHbl, BOJOPACTBOpUMAs-
HEOpPraHMYECKWE OpraHUYecKHe KUCIOThI, caxapa, TAHHUHBI, aJKaJIOUIbl WU JApYyrue
BeIIeCTBAa. B MIileYHHMKax BCTpEYAIOTCS KpaxMajbHBIE 3epHa CBOEOOpa3zHOW (HOPMBI,
KpUCTaJUIbl OKcasaTa Kainbius... [Jlorosa JI.U., 2017]

Oco0y10 1LIEHHOCTbh MPEICTABISIIOT PACTEHUS KayuyKOHOCHI, B MIIEYHOM COKE
KOTOPBIX COAEPIKUTCS 3HAUUTEIbHOE KOJIMYECTBO KaydyKa M TyTTanepuud. MIeuHbI COK
TUX PACTEHUN Ha3bIBAIOT JIATEKCOM (MHOTHE aBTOPbHI HCIIOJIB3YIOT 3TO Ha3BaHHUE IS
MJIeYHOTO coka BooOmie). Ilupoko m3BecTHOE KaydyyKOBOE€ AEPEBO — INIaBHBIA UCTOYHHK
Kay4dyKka Ha MEPOBOM phiHke). [baBtyTto I.A.].

Oco6eHHO Ba)KHOE 3HAUCHUE UMEET KJICTOYHBIH COK MaKa CHOTBOPHOTO, CITy KaIlluit
HMCTOYHUKOM TMOJYYEHUS HAPKOTUYECKUX BEIIECTB W MHOTHX JAPYTUX JIEKApPCTBEHHBIX
npenaparos... [Jlorosa JI.H., 2017]

Mieunuku, copepkaliue ropbKUe U siJIOBUTHIE BEIIECTBA, 3alllMIIAI0T PACTEHUS OT
MOEIaHuUs KUBOTHBIMH, MJICUHBII COK CIIOCOOCTBYET 3aKUBIICHUIO PaH, TaK KakK MOBEPX UX
CBEPTHIBAIOTCA KAay4YYKOIOJOOHBIE BEIIECTBA. 3alacHble MPOAYKTHl B BUIE Kpaxmaia
coJlep’KaT MIIEYHUKH MoJiouasi, 3alacHble OENKM HaXoJsITCsl B MJIEYHOM COKe (uKyca,
caxapa — y LIUKOpHS, KUPBl U (EPMEHTHI — y JIBIHHOTO JepeBa, KayuyyK — y KayuyKOBOTO
nepeBa, bepeckiieTa u T.1. PacTeHus, MI€UHBI COK KOTOPBIX O0Orat caxapamu, KpaxMaiom,
OenKoM, CIy’KaT XOPOIIMMH KOPMOBBIMHU TpaBaMu. YTOTPEOISIOT B MUILY MIICYHBIA COK
kopoBbero aepeBa (MOxHas Amepuka), Mo cocTaBy CXOJHBI C KOPOBBHUM MOJIOKOM.
OTMeydaroT BaXXHYIO POJb MJIEYHMKOB B PETYJSLUU BOJHOTO U KHUCIOPOJHOrO OalaHCOB
pacTeHul, MOCKOJIbKY MJICYHBIM COK JIETKO MOTJIOLIAET BOAY M KHCIOPOJ M3 COCETHMX
TkaHel. [basryTo I'. A.]

[IpenmnosnaratoT, 4TO MIEYHUKH Yy4acTBYIOT B MEPEABHKEHUN BellecTB. BeposTHo,
HECJIy4alilHO y MHOTHX pPacTEHUIl OHHM PacIoNIOKEHbI BO ¢uiodme. HWX cumTaroT Takxke
CTPYKTYpaMH, 3alacarolIMMU TUTATEIbHbIE BEIECTBA...MIIEUHUKH, pPacCMATPUBAIOT
TaKk)K€ KaKk CBOCOOpAa3HbIE PEryisiTOpbl BOJHOTO PEXHUMA. ITO OTYACTH MOATBEPIKIAETCS
TEM, YTO KOJHMYECTBO JIaTEKCa YBEIMYMBAETCS B JOXKIJIMBYIO TIOTOJly, a B JKapKylo, Korja

paCTCHUC AKTUBHO TPaHCHHUPUPYECT, IMOHUIKACTCA... B Hacrosmiee BpeMsA MIUPOKO
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pacrpocTpaHeH B3IV HAa MJIEUYHUKHM, KaK Ha TUIHWYHBIE CEKPETOPHBIE CTPYKTYPHI,
HAKaIJTMBAIONINE MPOAYKTHI, HE CIOCOOHBIE MPOXOIUTH CKBO3b KJIETOUHBIE OOOJOYKH.
BeuecTBa, cogeprkamiyecs: B MIIEUHOM COKE, BO3MOXHO, CIIyXaT JJIsl 3alUThl PACTEHUSI OT
MOE/IaHuUs )KUBOTHBIMH. . .

Takum 00pa3zom, HaMyre OONBIIOTO Pa3HOOOPa3Hsl CEKPETOPHBIX CTPYKTYP U HUX
ydacTUE B BBIICJCHHHM BEHICCTB WJIM HCKIIOYCHHM W3 MeTadoiu3Ma IyTeM
BHYTPHUKJICTOYHOTO  HAKOIUICHUS, WMEIOT BaXXHOE 3HAY€HUE I HOPMaIbHOMN
KU3ZHENEATENIbHOCTH pacTeHuil.  He ciydailHO mO3TOMYy CEKpeTOpHBIE CTPYKTYpbI
dbopMUpYIOTCS paHbIIE OKpPYKAIOIUX MX TKaHed. K BbIAENEHUIO BEIIEeCTB HapyKy
CIIOCOOHBI TOJBKO IK30TE€HHBIE CTPYKTYPbI (3KEJIE3UCThIE BOJIOCKH, XKEJIE3KH, TUaTOJIbI),
9H/IOTCHHBIE BMECTWJIHINA OCYIIESCTBIISIIOT JTUOO BHYTPHKICTOYHOE HAKOIJICHHE BEIICCTB
(pa3Hble OHOKJIETOYHBIC UAMOOIACTHI, MIICYHUKH), TUOO OHU BBIIEISIOT 3TH BEIIECTBA B
MEXKJIETHUKH (CXM30T€HHBIE U JIM3UTCHHbIE BMECTUJIMINA), HO B O0OOUX Ciydasx

CEKpETHpPYEMbIE BEIIECTBA OCTAIOTCs B Teje pactenus. [Jlotosa JI.U., 2017]
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I'naBa 2. MeToguveckoe mocodue AJsi y4auuxcs
K NpaKkTH4ecKuMm padoram no reme «Kiaerka. Tkanm»

HOKDO@Hble mKanu

JlabopaTopHas padora 1
«CTpoeHHe KJIETKH 3MUAEPMBbI COYHOM YelIyH JIYKOBHIIbI JIYKa)
Hean padoTbI:
1. BbIiBUTH OCOOEHHOCTH CTPOCHUS U PACIIOIOKEHUS KJIETOK TIOKPOBHOM TKaHU Ha
npumMepe «Koxuibl Tyka»
O0opynoBanme: Mukpockorn, Mukponpenapar «Koxuna jrykay
Xoa padoTsl
3ananme 1. M3yuute pucyHok 1 «KieTku snuaepmbl COUHOM YeLIyd JIYKOBHIBI JIyKa.
OTBeTbTE MMCbMEHHO Ha BOIPOCHI:

1. Kakas ¢popma y KIETOK KOXKHIIBI (TPO3EHXUMHAs WM TTAPCHXUMHAs)?
[TPUMEYAHMUE: napeHxumMHble KJIETKH UMEIOT O0JI€e UM MEHEE OJMHAKOBBIE pa3MeEphI
JUIMHBl U IIUPUHBI KJIETOK; MPO3EHXUMHbIE KJIETKU BBITSHYTbIE, X JJIMHA BO MHOTO pa3
IPEBBIILIACT HIMPUHY.

2. Kak pacronosxeHsl KJIETKH OTHOCHTEIBHO JIPYT Apyra (IUIOTHO, PBIXJIO)?
3. Kakyio ¢pyHKIHIO BBITONTHSAET KOXKHUIIA?

4. Ha3oBuTe yacTH KJIETKH, UCIIOJIb3YS] PUCYHOK 2.

Puc. 1. dnuaepma couHoii yemyu JykoBUIbI Jyka (13 Xpkanosckuii B.I, 1989 c. 21): A- custue
snuaepMbl b- kneTkn smmaepMbl couHO#M uemryn (crpaBa Hpu OOJBIIOM YBEJIWYEHWH, CleBa — HPHU

MayoMm): 1- cTeHKa KJIeTKH, 2- IUTOILTa3Ma, 3-5SApo, 4- SIIPHIIIKO, 5- BaKyOJIb.
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PacTtureabHas KieTka

KJIETOYHAS CTEHKA MPOTOILIACT BKJTFOUCHUS
rHasnoraMa OpTaHOHIbI
Oonomembpannbie: Heymembpannvie:
Hemembpanuvie:
-OIIC; - MUTOXOHJIPUH
- puOOCOMBEI;
- Anmapar ok, - TUTACTU/IBI
- MUKPOTPYOOUKH;
-BaKyoJIH;
- MUKPO(HUIAMEHTBI
- IN30COMBI;
-IJ1a3mManeMma

Puc. 2. O01mmii ni1a" crpoeHne pacTUTETbHOM KIETKH

3aganue 2. PaGora ¢ mukpockonom. PaccMorpure rotossiii npenapar «Koxuna iayka»
opu MajioMm yBenuueHuu. Haiinure kieTouHyro CTeHKyY, anpo. Onpenenure: KIETKU
MOJIOJIbIE HJTU CTaphbIe.

Ha mnpemapare xopomo BHIHA KJIE€TOYHAas CTEHKa, [0 Hell BHyTpeHHee
COJIEP’)KUMOE KJIETKH — MPOTOIUIacT. B ero cocraB BXOAUT LUTOIJIA3Ma, PacloIOKEHHAas!
BJIOJIb KJIETOYHOW O0O0JIOUKU. BBI BUANMTE B 3pesioi KJIETKE OJIHY BaKyOJb, €CJIU BaKyoJen
HECKOJIbKO, TO 3TO MOJofas KJIeTKa. SIapo 3aHMMaeT LEHTPaJbHOE WM MPUCTEHOYHOE
MOJIOKEHHE B KIIETKE.
3amanue 3. 3apucyiite 4-5 KIETOK (TEXHOJOTHIO MOCTPOCHUS PUCYHKA CMOTPHU pHC. 3).
PucyHOK BBINOJIHAIOT NPOCTHIM KapaHamoM. O0paTtute BHUMaHUe Ha (pOpMy KIETOK U UX
pacroyio’)keHre OTHOCUTEIBHO APYr Apyra. 3aluIIUTe BO CKOJBKO pa3 yBEJIMYEH Ball
OOBEKT.
3ananue 4. Paccmorpute mpemapar mpu OOJBIIOM yBenWueHUH. HalauTe KIeTOYHYIO
CTCHKY, AApO, BaKyOJIb, HUTOILIA3MY. HO}IHI/IHII/ITG OCHOBHBIC YaCTHU U OPraHOUAbl KJICTKH
(cTeHKa KIETKH, IMTOIUIa3Ma, SApO, BaKyolb M YKOKUTE B Kakue LBETa OHU ObUIH

OKpAIIICHBI).
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Yumonnasma
Cimenka ,

Puc. 3. TlocieqoBaTeabHbIe 3TANbI MOCTPOeHHsI pucyHka (13 Xpxanosckuii B.I', 1989 c. 16)

JlabGoparopHasi padora 2

«M3roroBiieHHe BPEMEHHOI0 MpPenapaTa 3nuIepMbl COYHON YelryH JYKOBHIbI»

JYKa»

Cyxune Yewyun

COMHDIE HeluyM

__ NoYkK

—— AoHue {crebens)
APYABTCHHDIE
KOPHU

Puc.4. CrpoeHue 1ykoBHIbI JIyka permyaToro (13 bapanosoit O.I'. , 2014)
Heanb padorbi: HayunThcs rOTOBUTH BPEMEHHBIH NpenapaT Ha MpUMeEpe KOXKHUIIbI JTyKa.
Matepuain: cure-huoneToBas JIyKOBHUIIA JIyKa.
OOopynoBanmue: Habop nabopaTopHOro 000pyAOBaHUS (NIPEIMETHOE W TIOKPOBHOE
CTEeKJIa, TIpermapoBaibHas UIJIa, TUHIIET, MUMETKA), PUIbTpOBaIbHAsA OyMara, CTAKaHUUK C
BOJIOM.

Xoa padoTsl

3aganue 1. [IpuroroBbTe BpeMEHHBIN MpenapaT KOKULbI YelIyH JIyKa:

1. BozpmuTe IpEeIMETHOE CTEKIIO.

2. Hanecute Ha npeMeTHOE CTEKJIO | Karulo BOABI € MOMOUIBIO MUIMETKH.

3. Yanute cyxue Yemry JyKOBUIBL.

4. C HapyXHOH CTOPOHBI MACHUCTOM Yelryn (pUOJETOBOrO JyKa CHUMHUTE IPErnapoBaIbHOM
UTJION HEOOJBIION KyCOUYeK dIHUIEPMHUCA.
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5. [TonoxuTe KOXKHUIYY B KarUIIO BOJIBI HAa MPEAMETHOE CTEKIIO, paclpaBbTe €€ M HaKPOUTE
MOKPOBHEIM cTeksioM.  CrapaiiTeCch HE TpaBMHUPOBATh KJIETKH, HE JOMYCKAaTh HUX
MTOJChIXaHHS.

6. [Tonoxxure mpenapar Ha MPEAMETHBIM CTOIHMK U 3aKPEMHUTE €ro ABYMS 3aKUMaMHU.

7. PaccmoTpuTe mpemapaT mpu MajoOM YBEIHMYEHUH, JJIA ITOTO ONMYCTUTE IPEIMETHBIN
CTOJIMK BHU3 C TIOMOIIBIO PETYJIMPOBOYHOIO BUHTA U TSI B OKYJSIP TP MTOMOIIM BUHTA
MEJICHHO MMOHUMANTE CTOJMK HaBEPX MOKa HE MOSIBUTCS YETKOE H300paskeHUe TpeIMeTa.
8. Haiimure HamOosiee ymayHOe MeECTO (THIMYHBIC IICNIbIE KJIETKH O3 TOBPEKICHUH,
My3bIPBKOB), MIEPEBEIUTE OOBEKTHUB HA OOJIbIIICE YBEITMYCHHE.

9. Ilpu OONBIIOM YBEIIMYEHUN U3YyUUTE CTPOCHUE KIIETKH.

3aganue 2. Vcnone3ys puc. 2 3alHIIMTE OPTaHOUABI W YAaCTH KJIETKH, KOTOPHIE BBI
YBUIENU Ha MPUTOTOBJICHHOM BaMH Mpernapare.

3aganue 3. 3apucyiite 1-2 kieTku U caenanTe 0003HAUCHUS: CTEHKA KIETKH, IIUTOIUIa3Ma,

BaKyOJIH, SAPO.

JlabopaTopnasi pa6ora Ne 3

«IlepBuyHasi NOKPOBHAS TKAHb — MKUIEPMA. DNHUIEPMA JINCTA TePAHU»
Hear padGorsi: [IpuroToBUThH mpemapar >3MHISPMBI JIHCTa TEpaHH U PACCMOTPEThH
CTPOCHHE MOKPOBHOW TKAHU JINCTA TEPAHH.
MarepuaJ: qUCTbs TepaHU.
OOopynoBanmue: MUKPOCKOI, MHUKpoIpenapar «OMHUIEpPMHC JHCTa TepaHu», Habop
71a60paTopHOro 000pymoBaHus (MPeIMETHOE U MOKPOBHOE CTEKIIA, TIPEMapoBalibHas UIJIa,
MUAHIIET, TTUTIETKA)

Xoa padoTsbl

3aganue 1. [IpuroroBeTe BpeMEHHBIH Npenapar HIKHENW SIUAEPMBI JIUCTA TepaHu:
1. PasopBuTe JHMCT repaHHM Tak, 4YTOObI BHJHA OblJa TOHKas IJEHKA C HIKHEH
CTOPOHBI JIUCTA.
2. TlomecTHTe MONYYEHHBIH YYacTOK B KaIUTI0O BOABI Ha TPEJIMETHOE CTEKIO H
HAKpOWTE NOKPOBHBIM CTEKJIOM.
3aganue 2. PaccMoTpuTe BpeMEHHBIM Mpenapar NpU MajJOM YBEIWYEHHUH, HalIuTe
Haubosee yJauHoe MEeCTO, PacCMOTPUTE OCHOBHBIE KIIETKHU SMUIEPMBI C M3BUIMCTHIMU
KJIeTKaMu (puc.5), yCTbUIIA, IPOCTHIE U HKEJE3UCThIE BOJIOCKH.
3ananme 3. 3apucyiite 4-5 OCHOBHBIX KJIETOK »mnujepMbl. OOpaTUTe BHHMMaHHE Ha

PacCIoJIOKEHUEC KIICTOK OTHOCUTCIILHO APYT Apyra.
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3ananue 4. PaccmoTpuTe TOTOBBIHN Npemapat « AMUSPMUC JIUCTA TEPAHI TTPH MaJIOM

Puc. 5. DnugepmMa HMKHeH CTOPOHBI
aucra nejgaprouuu (Pelargonium)

(u3 BapanoBoii O.T'., c. 11,2014):

1- OCHOBHBIC KJICTKHU 3TN IEPMBI,

2 - 3aMBIKAIOIINE KJICTKU YCTHHIIA,

3 - ycThbUYHAS LIEITb,

4 - KpOIOIINIA BOJIOCOK,

5 - )ene3ucThIil BOIOCOK (TpUXoma),

6 - 0K0JI0 BOJIOCKOBEIE KIIETKH,

7 - MOOOYHBIC KICTKH.

N3 KPYIHBIX 6CCHBGTHI)IX KJICTOK.

yBenuueHun u OonbimoMm. Haiiaure ocHOBHBIE
KJIETKA DSMHUJIEPMbl C HU3BWIUCTBIMH CTEHKaMH,
0000BUHbIE  3aMBIKAIOLIME  KJIETKH  YCTBHII.
3apucyiiTe yCThHIIA.

3amanme 5. PaccMmoTpuTe mMOOOYHBIE KIIETKH.
Obparure BHHMMaHue Ha (GOpPMY, pPACIOIOKECHHE
KJIETOK OTHOCHUTENBHO Jpyr Jpyra. 3apucyiire ux
BOKpYT yCThUIIA.

3aganmne 4. VYxaxure  QopMmy smuAEpMaIbHBIX
KJIETOK, Xapakrtep pacmoIoXKEeHUs KJIIETOK
OTHOCHUTEJIBHO JIPYT Apyra.

3aganme S. B OCHOBHBIX KIETKaX OTMETbTE
MECTOHAXOXIEHHUE sJipa, LUTOIIA3Mbl, BaKyoiu. B
000OBH/IHBIX  3aMBIKAIOIIUMX  KJIETKAX  YCTBHUII,
NOTPY)KEHHBIX B  TIOyOb  JMCTa, Hapucyirte
XJIOPOIIJIACThl, ~ YKaKUTE  MECTOIOJOXKEHHE U
MOANUIINTE UX.

3aganue 6. BeraBbTe mpomyieHHbIe CJI0OBA.
CHapyxu JMCcTa HaXOIMTCS KOXMLA, 00pa3oBaHHas
1) TKaHbIO0. B OCHOBHOM KOXHIIAa COCTOUT

BO6OBI/II[HI)IC KJIICTKH HMMCIOT XJIOPOILIaCThI H

pacroyio)keHsl mapamu, obpasys (2) . W3Menenue wux QopMBI TPUBOAWT K

oOpazoBanuio (3) IIEJIH, Yepe3 KOTOPYIO MPOUCXOAUT ra3000MeH.

3ana1me 7. O6’b}ICHI/ITe, MMo4YeMYy KJIICTKHU KOKHUIbI MPO3pavHbl, KAKYIO POJIb BBIIIOJHACT

YCThUYHAS IIEJIb B YCThUIIAX ?

JlabopaTopHas Ne 4

«JIeKOIJIACThI B KJIETKAX dMUAEPMHUCA JIUCTA TPAASCKAHIMU BUPTUHCKOW»

Heab padoThI: MPUTOTOBUTH BPEMEHHBIN ITpenapar « MUAEPMHUC JIUCTA TPAJECCKAHITUNY,

pPacCMOTPETh COJIEPKUMOE KIIETOK, HANTH JICHKOILIIACTHI.

MaTepnan: JIUCT TPAACCKAHIINN

OO6opynoBaHue: MUKPOCKOII, HAOOp JT1abopaTopHOTro 000PyAOBaHUS, CTAKAHYHK C BOJIOMH,
dbunbpTpoBasIbHASA OyMara, ci1alblii pacTBOp caxaposbl.
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Puc. 6. dnuaepma  JMcTa
Tpaneckanuuun (Tradescantia sp)
(13 Xpxanosckuit B.I', c. 26,
1989): A-cHsITHE MTUICPMBI;

b- xneTku 3nuaepMmsl:

1- neWKkoruiacTel, 2- AApo,
3-roruiasma, 4- BakyoJib,

5- CTEHKH KJIETKH

Xoxa padoTsbl
3ananue 1. PaccMotpute pucyHok «KineTku K0oKHIIbI
aucTa TpajgeckaHiun» (puc.6). OTBEThTE MUCHMEHHO
Ha BOMPOCHI:

1. Kak PacIoI0KEHbI KJIIETKU
OTHOCHUTEIIBHO JPYT Apyra?

2. Kakas ¢opma y kietok (mapeHXMMHas
WJTY TIPO3CHXUMHAs )?

3. Bce 1M KJIETKM TIOKpPOBHOM TKaHU
HMMEIOT OJIMHAKOBOE CTpoeHue, popmy?

4. Kakyro (QyHKIUIO BBIIOTHSET SAPO,
TIENKOIUIACTHI, XJIOPOTIACTHI B PACTUTENBHBIX KJIETKAX ?
3aganue 2. [IpurotoBsTe BpeMEHHBIN Mpemnapar:

1. Bosbmure B PYKY MOJIOAOM JIACT
Tpa/leCKaHLIUU, HIDKHEH CTOPOHOH HapyxKy.

2. Cnerka HaJopBUTE M  OTTSIHUTE  JIHCT,
CTapaiTech neiaTh JBWKEHHUS HAMCKOCOK. CHUMUTE

KOYKHIY TOHKYIO, IPO3paYyHYIo.

3. TlokpoBHYIO TKaHb IOMECTHTE Ha MPEJAMETHOE CTEKJIO B Karulio ciaboro pactsopa

caxapo3bl, paclpaBbTe MPEnapoBaIbHON UTIION U HAKPOWTE MOKPOBHBIM CTEKIIOM.

3aganue 3.

1. PaccmoTpuTe BpeMeHHBIH Mpenapar NpU MajJOM YBEIMYEHHH MHMKPOCKONA.

Haiinute B kiieTke 0005104KYy, PO, LIUTOILIA3MY, JIEHKOILIACTHI, YCTHHIIA.

2. 3apucyiite 2-3 kieTku Koxulpl. OO03HaubTe Ha PHUCYHKE SO, JEHKOIUIACTHI,

3aMbIKAIOMIUE KJICTKH YCThUILId, YCTBUYHYIO IICJIb, KIICTOYHYIO CTCHKY.

3. TloxgcumraiiTe KOJMYECTBO JICHKOIUIACTOB B OJHOW KJIIETKE: BOKPYr sijipa

PACIIOJIOKCHHBIC MCJIKME OKPYIJIBIC TCIIbIIA.

3ananme 4. OObekTHMB MUKpockomna ysenuuuBaeT B 20 pa3, a okymsip — B 15 pas.

HOHCHHTaﬁTC, KaKOC YBCIIMUCHUC 00BEKTa MOXKHO MOJIYYHUTD B MI/IKpOCKOHe?

3ananme 5. KinyOnum kaptoderns, monexaB Ha CBETy, 3€J€HEIOT. UTO MPOUCXOIUT B

kietke? Jalite 000CHOBaHHBIN OTBET.

JlaGopatopnas pa6ora Ne 5

Buioenumenvrnas mxano

«TpuxoMsl 3MUIEPMBbI JTHCTA TePAHID)
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esab padoThl: MPUTOTOBUTH BPEMEHHBIHN TIpenapaT « [pruxoMbl SITMAEPMBI JINCTA TEPAHNY,
PaccCMOTPETh UX U 3apUCOBATh.
MarepuaJ: IMCTbs TepaHu
OGopy/noBaHHe: MHUKPOCKOI, HaboOp sabopaTopHoro obopymoBaHus (MpeaMeTHOE H
MOKPOBHOE CTEKJIa, MpenapoBaibHas Uria, MUHIET, MUIeTKa), OpuTBa
Xoa padoTsl

3ananme 1. [Ipurorossre npenapat «XKene3ucToie BOJOCKU SMUACPMBI JIUCTA TEPAHI).

1. C XujKy WM C Kpas JHCTa TepaHd aKKypaTHO, CTapascCh HE MPHUMSITh BOJOCKH,

CHMMUTE OpUTBOW snmaepMy (IPUIOKEHHE 2, IPUTOTOBJICHUE CPe3a).

Puc. 7. Honoxenne pyk npu M3roToBJIeHHH cpe3a (A) U MPaBWJIA CHATHA cpe3oB ¢ OpuTBbl (B) (u3
XpoxaHoBckuit B.I' c. 14, 1989 1.)

2. TlonoxwuTte cpe3 B KaILIIO BOJBI HA TPEIMETHOE CTEKIIO U 3aKPOMTE MMOKPOBHBIM.

3. Paccmotpute mnpemapar mnpu MajgoM yBenuueHun u OosbiioMm. Paccmotpute
TPUXOMBI (IIPOCTHIC-KPOIOIIME U IKEJE3UCThIe BOJOCKH), YKaXHUT€ Y KaKUX KIETOK
3a0CTPEHHAs BEPXYIIKA, Y KAKUX HUMEETCS TOJOBKA; KIIETKH, OKPYKAIOIIUE OCHOBAHUS
BOJIOCKOB-OKOJIOBOJIOCKOBBIE.

4. CpaBHUTE OKOJOBOJIOCKOBBIC KJIETKM M OCHOBHBIE KJIETKH AMUAEPMBI. Y KaKHUX
KJIETOK 000JIOYKH MEHEE U3BUIIMCTHIE U KIETKUA 00pa3yroT KOJbI0?

5. Cpeau [IMHHBIX OCTPOKOHEUHBIX TIPOCTBIX BOJOCKOB HaWIuTe MalleHbKHE
rojioByaThie BOJOCKH. HoOXKka MX COCTOMT OOBIYHO U3 JBYX KHUBBIX KIJIETOK, TOJIOBKA U3
OJIHOM, KeJe3ucToil. BeimensemMoe 3ToM KJIETKON 3(UPHOE Maclio HAKaIUIMBAETCS TOJ
KYTUKYJIOM, pa3iyBas €€ B BUJIE MPO3PAUYHOro Iy3bIpbKa Ha BEPXYILIKE BOJIOCKA. 3aTEM
ATOT MYy3bIPEK JIOMAeTCs M KHUAKOCTh BbITeKaeT. [locne aToro HaunHaeT coOuparbcs HOBas
Karesbka 3(UpHOTo Maca.

6. Paccmorpute pHCYHOK 3 W 3apUCylTe HECKOJIBKO JKEJIE3WCTHIX BOJIOCKOB Ha
pa3HBIX ATanax HAKOIUIEHUS d(PUPHOTO Macia, MOAMUIIUTE Ha PUCYHKE: HOXKKa, TOJIOBKA,

KYTHKYJIa, Karuis 3UpPHOro Macya.
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Puc. 8 /Kesie3uctoie BOJOCKH 3MUAEPMBI JIMCTa repanu. A- 10 o0pa3oBaHus Karum 3(GUpHOTO Macia; b-

Karuist 9(UPHOTO Maciia NPUIIOIHsIIA KYTHKYITY; B- KyTHKyJa JONHYNa U KarJist BEITEKIIA.

JlabopaTopnasi pabora Ne 6

Bozoyxonocuvle mxanu (mkKaHu npogempusaHusl)

«A3peHXHMa paecTa

Leap padoThl: U3y4UTh OCOOCHHOCTH CTPOCHUS JAHHON TKaHH, OOBSICHUTH B3aUMOCBS3b
CTPOCHHUS U
GYHKIIMH HA IPUMEPE, BO3TYXOHOCHON TKaHHU.
MarepuaJ: MoCTOSHHBIN MperapaT MoIepeyHoro cpesa cTeds paecra
Xoxa padoTsl
1. Hactpoutre MHKpPOCKOII M paccMOTpUTE IPU MaJOM YBEIUYEHUU IIOJIOCTH,
OKPY’KCHHBIC MCIIKUMU KJIICTKaMH.
2. 3apucyiTe y4acTOK a3peHXHUMbI, TOANUIIUTE BO3yXOHOCHBIE XO/IbI.

3. Kakyto pois urparor Bo31yXxoHOCHBIE X0bI? [louemMy 3TH TKaHW TaK Ha3BaHBI?

Puc. 9. BoznyxonocHasi napenxuma B credJie paecra oaecrsamero (Potamogeton lucens)
(mo B.X. Tyraiok, 1980):
3 — KIIETKH B03,Z[YXOHOCHOI>'I NMapCHXUMBI; 4 — BO3AYXOHOCHAs IMOJIOCTh, 5— OHAO0JCpMa
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JlaGopaTopHas padora Ne7

«AHATOMHMYeCKOe CTPOeHHEe KOPHS OHONO0JIbHBIX PaCTeHH I

(mepBUYHOE CTPOEHHE))

Heab: u3yyuTh NEPBUYHOE CTPOCHUE KOPHS, HUCIOJB3YS IOCTOSHHBIA Ipemapar —

MOTIEPEYHbIN cpe3 KOPHS Hpuca.

Oo6opynoBanmne: MUKpOCKON, MUKponpenapat «llonepeunslil cpe3 KOpHs upucay.

Puc. 10. IlepBuunoe
KOpPHSI  OJIHOIOJILHOTO  PAaCTeHHs
upuca (Xpxanosckuii B.T., 1989)):
1-ocTatku SMUOIEMEBI; 2- SKTOJCpMA,
3-  ocHOBHas ~ mapeHxuma;  4-
SHIOJIEPMa; S5- TMPOMYCKHAs KJIETKa
SHJI0ICPMBI, HOePUIMKI;, 7- JIy4
kcuiieMbl (2-5 mepBu4Has kopa, 6-8
HEHTPATBHBIN [IHIHHID).

CTpo€eHue

Xoa padoTsl
3aganme 1. Ilpu wmajnom yBEIMYEHUH PACCMOTPUTE
MOINEePEYHbIA cpe3 KOpHS wupuca. Hailaure HmHpoOKyro

IIEPBUYHYIO KOPY U OTHOCHUTEIIBHO Y3KHI KPYT B LIEHTPE —

LEHTPAJIbHBIA IWIIMHAP (OCEBOM WMIMHAP). 3apucyiiTe

00I1yI0 CXeMY CTPOEHHsI KOpHs, 0003HAaUbTE 30HY KOPbI U
LEHTPAJIbHOTO LIWJINH/PA.
3aganue 2. V3yuute cTpoeHUE 00BEKTa MPU OOJBIIOM
yBenudyeHud. HauuHaeTcs kopa AByX - TPEXCIOHHON
9K30/1€pPMOM, KIETKH OOBIYHO IECTHYTOJIbHOM (OpMBI,
KOTOpPbIE BBIMOJHAIOT 3alIUTHYIO ¢yHKuuo. OOparute
BHHUMaHUE Ha PacloiOkKEHUE KIETOK OTHOCUTEIbHO APYT
Jpyra. 3aluIIMTE PHIXJIO WK IJIOTHO OHU PACIIOJIOKEHBI.
O0603HaubTe Ha Ballel cXeMe IK30epMy.

3aganue 3. OCHOBHYIO MacCy NEPBUYHOW KOPBI
COCTaBIJIICT OCHOBHAS NAPEHXUMA.

Kierkn kpynneie,

PBIXJIO paCOJIOKEHBI ¢ MCKKICTHUKAMU. HOI[HI/IHII/ITC Ha

CXEMe.
3aganme 3. OT UEHTpalIbHOrO ILIJIMHIpPA KOpa
OTTpaHWYEHA  CJI0OEM  ITUIOTHO  COMKHYTBIX  KJIETOK

ano0oOepmbl. Haitngure Ha puc. 11, paccmorpute uepes
MHUKPOCKOII ITOJIMHUILUTE HA CXEME B TETPAIH.

3aganue 4. Paccmotpure puc. 12 u Mukpompemnapar,
HaliIUTe KCWJIEMy, KOTOpas 3aHMMaeT [EHTPAIbHOE
MOJIOKEHHE U o0pa3yeT JIy4M, 3aKaHUMBaroluecs Oosee

MCJIIKUMH COCydaMu (BI/I,I[ 3B63):[BI). ®dno3Ma U Kcuiuema

YCPCAYIOTCA, U MCKAY JTydaMH KCUIIECMbI HAXOAUTCS (pJ'IOBMa. HapHcyﬁTe 1 0003HAYbTE HA

Ballleil cxeme pacroioKeHNEe KCUIeMbl U (PII03MBI.
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Puc. 12. IleHTp KOPHS MEePBHYHOTO CTPOEHHUS

Puc. 11. Paxuaneubtii my:iox upuca oHo/0IbHOr0 pacrenusi (u3 bapabanos E.U.,
repmanckoro (u3: basryro I' A, 2002) 2012): 1-MepMUUKI; 2- COCYb KCHIGMBE 3-
1- ysu kemembi, 2- yaacTin Groombt ¢noama; 4-3HmomepMa C  OJAKOBOOOpPAa3HBIMU

YTOJILLEHUAMY; 5- IIPOIYCKHBIE KJIETKH

3apanue 5. OTBEThTE NUCHMEHHO HA BOIIPOCHI:
1. Kakyro QyHKIMIO BBITOJHSIOT KJICTKH IEPBUYHON KOPHI?
2. Tlo KakuM TKaHSM IMEPEABUTAIOTCS BOJA U  MHUHEPAIBHBIC COJIH, IO KAaKUM —
OopraHuyeckue?

3. Kakyro ¢pyHKIUIO BBITOIHSIOT KIETKU MEPBUYHON KOPHI?
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I'naBa 3. TecTroBble 3a1aHus 10 TeMe « TKaHU HBETKOBBIX PACTEHUIN»

3adanus ¢ HECKOJIbKUMU npasujibHbimu omeemamu

1. Buibepume 3 npasunvrvix omseema. Bpeidepute npu3HaKku, XapakTepHbIe AJIsi IPOOKU:

1) cocTouT U3 MEPTBBIX KIIETOK;

2) HaXOAUTCS Ha IIOBEPXHOCTH CTEOJISL;
3) yaie BCero BCTpeYaeTcs y Tpas;

4) CONCPIKHUT YCUCBHYKH;

5) comepxuT yCThHIIA.

2. Buibepume 2 npasunvhuvix omeéema. B coctaB nucTa BXOAAT CIEAYIONINE TKAHHU:
1) mnepBuYHas KcuieMa U epBUYHas (GIodMa;

2) JpeBeCHHa;
3) ny6;

4) mnpoOka;

5) kamOwmit;

6) dorocuHTeE3UpYOIIAs NApEHXUMA
(ConoBkoB [[.A., 2015, c. 58)

3. YcraHOBHTE COOTBETCTBHE MEX/Y IPU3HAKOM IPOBOJISIICH TKAHU U €€ TUIIOM:
1) BTOpuyHast kcuiieMa (JipeBecuna), 2) BropuuHas (iosma (J1yo).

A) cOCTOUT NIPEUMYIIECTBEHHO U3 )KUBbIX KIETOK
b) B cTebne pacnosiokeHa CHapyXu OT KamOus
B) B Jxuikax JimcTa HaXOAUTCS CBEPXY

I') mpoBoasiue 37€MEHTHI — COCYABI (Tpaxeun)
J1) IpOBOJUT OpraHUYECKHE BEIeCTBa

E) 006b14HO IPOBOAUT BOAY M MUHEPAJIbHBIE COJIH

A B B r i E

4. YCTaHOBUTE COOTBETCTBHE MEXKIY XapaKTEPUCTUKAMH U CTPYKTypaMu MPOBOJSIIUX
TKaHeW pacTeHuil: 1) cocyasl U Tpaxeuabl, 2) CUTOBUHBIE TPYOKH. 3anumure Hu@psl 1 u
2 B MOPpsIJIKE, COOTBETCTBYIOIIEM OYKBaM.

A) HanuuKe KJIeTOK-CIyTHHIL

B) cocTaBnsoT OCHOBY IpeBECHUHBI

B) cocraBmisioT ocHOBY y0a

I') nepenBuXkeHue BOJIbI C MUHEPAJIBHBIMH BELIIECTBAMHU

J1) obecnieueHre HUCXOSAIETO TOKA BEIIECTB

E) MEpTBBIE TOJNCTOCTEHHBIE KIIETKU

A B B r i E

5. VYcraHOBUTE COOTBETCTBHE MEX]Y XapaKTepUCTUKaMH U BUJAMH PACTUTENIbHBIX
TkaHei: 1) mokpoBHasi, 2) oOpa3oBarenbpHas. 3anumute nudper 1 w 2 B mopsake,
COOTBETCTBYIOILIEM OyKBaM.
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A) BBITIOJTHSAET 3aIUTHYIO (PYHKITHIO

b) oOpa3oBaHa MI0THO MPUIIETAIONIUMHE KUBBIMU WK MEPTBBHIMU KJIETKAMH
B) obGecnieunBaeT pocT U pa3BUTHE PACTCHUS

I') saBysieTcst UICXOHOM JI71s1 BCEX OCTaIbHBIX TKaHEH

J1) ocyIecTBIISIET CBSI3b PACTEHUS C OKPY>KaIOIIIEH cpeioit

E) pacnionaraercst B kOoHyce HapacTaHUs

A b B r pi| E
(http://www.bio-fag.ru)
6. Buibepume 2 npasunvhvix omeema. 110 kakol 4acTw CTEONISI TPABSIHHCTOTO WIIH

APCBECHOI'0 paCTCHUA MOXKCET MPOUCXOAUTH MEPCABUIKCHUC paCTBOpéHHbIX OpTraHU4YCCKUX

BELIECTB U3 JINCTHEB KO BCEM OpraHam?

7.

A) npeBecuHa

b) xamOuii

B) ny6

I') cepaueBuna

1) nepBuynas ¢posma
E) nepBuuHas kcunema

Buibepume 2 npasunvuvix omeema. IlepenBmkeHne BOIbI I MUHEPAIbHBIX COJICH B

credie IMPOUCXOOUT I10:

A) cepauieBuHe

b) cocynam u Tpaxenam JpeBeCHHbI

B) cutoBunHbIM TpyOKaM 1yda

I') knetkam oOpazoBaTenIbHON TKaHU

J1) TpaxengaMm u cocyZaM MepBUYHON KCHIIEMBI
E) knerkam-cryTHHULIAaM

8. Bwibepume 2 npasunvuvix omeema. llepenBUKEHHE BOABI W PACTBOPEHHBIX
MUHEPATBHBIX BEIIECTB OT KOPHEH K JIUCThSIM B OpraHU3ME PACTEHUN MPOUCXOIUT TO:

A) cocynam

b) cutoBuHBIM TpyOKamM

B) xnetkam kamOus

I') MexaHMueCKUM BOJIOKHaM
J1) Tpaxeunam

E) knerkam-cniyTHHIIAM

9. Buibepume 3 npasunvHvix omeéema. Kakyto (GyHKIHIO BBITIOIHSIOT YCTHHUIIA JHCTA?

A) BBIIIENIAIOT B aTMOC(Epy Mapbl BObI

B) moromnaroT KBaHTHI COTHEYHOTO CBETA

B) 3amumaror oT monajaHus B TUCT YACTHIL MBLUIN

I') mpensiTcTBYIOT MOMagaHUIO B JIMCT BPEIHBIX XMMUUYECKUX BEIIECTB
J1) y4acTBYIOT B MOTJIOMIEHUH TKAHSIMU JIMCTA YTIEKUCIIOTO Ta3a

E) ocymectBustor razooOMeH
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3aoanus ¢ 00HUM RPABUILHBIM OMEEH OM

Boi0epure 1 npaBuJIbLHBIN OTBET:
[IpoBoasmas TKaHb

1. Bona, HeoOxoaumast it GOTOCHHTE3A, TOCTYIAET B JIUCTHS T10:

A) KIeTKaM-CIlyTHULIaM
b) ny0sHbIM BOOKHAM
B) curoBunHbpIM TpyOKaM
I') cocynam

2. O6pa3oBaBiuecs B mnpoiecce GOTOCHHTE3a OpraHMUYECKHUEe BEUIeCTBa MEePEeMEIIatoTCs
1o:

A) xambOuro

b) mexannueckoil TkaHU
B) cutoBuHBIM TpyOKaM
I') cocynam

3. ITo kaKkoii yacTH CTBOJIA IPEBECHOTO PACTEHHUS IIPOUCXOIUT TIEPEIBIIKEHHIE BOIBI U
MUHEPAJIBHBIX BEIIECTB?

A) npeBecuHe
b) xamb6uto

B) xope

I') cepaneBune

4. OCHOBHBIM MPOBOSIINM 3JIEMEHTOM JIy0a SIBJISFOTCS. . .
A) Tpaxeusl
b) BosokHa
B) cocynsl
I') cutoBunHbIE TPYOKH

5. ¥V 0JHOONBHBIX PaCTEHUH POCT CTEOJIS B TOJIIMHY BO3MOKEH TOJHKO HAa PAaHHHUX
JTamax pa3BUTHS PACTEHHS, TaK KaK y HUX:

A) KOPOTKHUH CPOK KU3HU

b) net xambus

B) He oOpasyercs MHOTOCTIOMHAS TIepuIepMa

I') HeT cepanieBUHBI

O6Da3OBaTCJIBHa}I TKaHb

1. Kamb6uii oOecnieunBaer:
A) BepXyIIeUHBIH pOCT cTeOs
B) Bepxy1ieuHslii pocT KOpHS
B) poct cTebust B Tommuny
I') BeTBieHMe mobera
2. Kakyto pons urpaer kamOuii B crediie IpeBeCHOTo pacTeHHs?
A) 3amacaeTt nMuTaTeIbHbIE BEMIECTBA
b) npoBoauT nuTaTenbHbIe BELECTBA
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B) o6ecnieunBaeT pocT cTeOIs B TONIIHUHY
I') ycunuBaeT poct Mexa0y3Iuid

3. O0pazoBarenbHas TKaHb IIPE/ICTABIICHA:
A) TUIOTHO COMKHYTBIMH >KUBBIMH KJIETKaMH, UMEIOITUMH YTOJIIICHHBIC HAPYKHBIC
CTEHKH M YCThHUIIA
B) m1oTHO COMKHYTBIMU MEPTBBIMH KJIETKAMH, CTCHKH KOTOPBIX MPOTUTAHBI
cyboepuHOM
B) anmuHHBIME KJIETKaMHU C TOJCTBIMU OJJPEBECHEBAIOIIMMH CTEHKAMHU U OTMEPIITUM
COJICPKUMBIM
I') MOITOIBIMU TOHKOCTEHHBIMU KJICTKAMU C KPYITHBIM SIAPOM H T'yCTOM
[ATOIIa3MOH

4. K oO6pa3zoBareiabHbIM TKaHSM OTHOCSITCSI:
A) xcunema u (pmosMa
b) ryGuaTsIii u cton0uyaThiii Me30hUILT
B) Bepxyieunas mepuctema u kamOuit
I') konnenxuma u ckaepeHxuma

5. O6pa3oBaresnbpHas TKaHb Yy paCTEHUN HAXOAUTCA:
A) O] KOPHEBBIM YEXITUKOM
b) Ha moukax moGeros
B) mexny npeBecunou u xyoom
I') o KOPHEBBIM YEXJIMKOM, Ha TIOYKaX MOOETOB, MEXKIy JPEBECUHHOMN H JTyOOM

Mexannueckas TKaHb

1. Mexanudeckas TKaHb MpeaCTaBJICHA:
A) IUIOTHO COMKHYTBIMU JKHMBBIMH KJIICTKaMH, HMCIOIIUMHU  YTOJIIICHHLIC

HapyKHbIE CTEHKH H yCThbULIA
b) nmi1oTHO COMKHYTHIMH MEPTBBIMH KJIETKAMHU, CTEHKA KOTOPBIX MPOIMHUTAHbBI
cyoepruHOM

B) nnuHHBIMM KJIETKaMH C TOJCTBIMU OJPEBECHEBAIOIIMMH CTEHKAMU U
OTMEpIIUM COJIEPKUMBIM
I') MoiogpiMM TOHKOCTEHHBIMH KJIETKaMU C KPYIHBIM SIIPOM H  TYCTOH
UTOIJIa3MOH

2. Chepudeckue KIETKH — CKIEPEUIbI OTHOCSITCS K TKAHSIM:
A) MEXaHUYECKUM
b) ocHOBHBIM
B) oOpa3zoBarensHbIM
I') noxpoBHBIM
3. TxaHu pacTeHUH, BBIIOIHAIOLIME OMOPHYIO (PYHKIHIO, - 3TO:
A) snunepma, mpodka
b) xcunema, piaosma
B) cxirepenxmma, KOJUIEHXHMa
I') xkambuit, Mme30¢un

IlokpoBHasl TKaHb
1. KneTku KOXHIIBI TUCTA MPO3PAaYHbI U OECLBETHBI, I03TOMY OHU IPOHUIIAEMBI JIJIS:
A) BpeIHBIX BELIECTB
b) BobI
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B) conmreunoro cera
I') kucnopona

2. Kakas TkaHb HaAXOJIUTCS Ha MIOBEPXHOCTH MOJIOJIOTO OJTHOJIETHETO nobera aepeBa’?
A) my6
b) npeBecuna
B) koxwuna
I') npobOxka

3.V pacTeHuii 3aMbIKaIOIUE KICTKU SBISIIOTCS CTPYKTYPHBIMUA KOMITOHEHTAMHU:
A) ycTbuig
b) nop
B) me3odumia
I') npoBoAsIILIMX TYYKOB

4. K mOKpOBHBIM TKaHSIM OTHOCHT:
A) sniuziepmy, IpooKy
b) xcunemy, dpnosmy
B) cxiiepeHxuMy, KOJIICHXUMY
I') kamOwuii, Mme30dumt

5. Dnuaepma oOpa3oBaHa:
A) MIIOTHO COMKHYTBIMU KUBBIMH KJIETKAMU, UMEIOIIUMH YTOJIIEHHbIE HAPYKHbIE
CTEHKH U YCThULIA
b) mn0THO COMKHYTBIMH MEPTBBIMH KJIIE€TKAMHU, CTEHKH KOTOPBIX ITPOMUTAHBI
cyOepuHOM
B) niHHBIME KJI€TKaMU € TOJICTBIMHU OJIPEBECHEBAIOIIMMHU CTEHKaAMHU U OTMEPIINM
COAEPKUMBIM
I') MOI0/TBIMU TOHKOCTEHHBIMH KJIETKAMU C KPYITHBIM SIIPOM U T'YCTOM
UTOMJIa3MOM

6. [lepunepma ob6pa3oBaHa:
A) MIIOTHO COMKHYTBIMU KUBBIMH KJIETKAMU, UMEIOIIMMH YTONIIEHHBIE HAPYKHBIE
CTCHKHU U yCTbhbUIIa
b) nmnoTHO COMKHYTHIMU MEPTBBIMH KJIETKAMH, CTEHKH KOTOPBIX MPOTHUTAHBI
cyOepuHOM
B) aAnuHHBIME KJIETKaMHU C TOJCTHIMU OJJPEBECHEBAIOIINMHU CTEHKAMHU U OTMEPIIUM
COJIEPKUMBIM
I') MOTOIBIMU TOHKOCTEHHBIMU KJIETKAMU C KPYITHBIM SAPOM U T'yCTOM
MATOILIIa3MOH

7. [Ipobka y pacTeHuit
A) MOKpBIBAET JIUCThS, 3eJICHbIE CTEOIN U BCE YACTH I[BETKA
b) noxpeiBaeT Ki1yOHH, KOPHEBHILA U KOPHU
B) HaxoauTcs Mex1y ApEeBECUHOI U TyOoM
I') oOpa3yet MAKOTH J1HCTa

[TapeuxuMHasg TKaHb

1. AccuMunsiuoHHas MapeHXuMa y PacTCHUH:
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A) TIOKpPBIBAET JTUCTHS, 3€JICHbIC CTEOIM U BCE YACTH IIBETKA
b) mokpeiBaeT kiyOHHM, KOPHEBHINA U KOPHU

B) HaxoauTcs MexXy APEBECHHON U TyOOM

I') o6pazyet MAKOTH JICTA

2. B rpynny OCHOBHBIX TKaHEW paCTE€HUN BXOJUT MapEeHXUMA:
A) accuMUIIAIIMOHHAS
b) 3anacaromas
B) BotoHOCHas 1 BO3AyXOHOCHAsI
I') accumunanronHasi, 3amacarouiasi, BOJOHOCHAs! ¥ BO3AYXOHOCHAS

3. OCHOBHAs TKaHb PACTEHUM CITYXKHUT:
A) st poTocuHTE3a U ra3000MeHa
b) mecToM 0TNOXKEHUs 3aMacHbIX MUTATEIbHBIX BEIIECTB
B) ni1st HakoTUIeHUS BIIAaTH
I') nna hoTocunTe3a U ra3000MeHa, HAKOIJICHUS BIaru, MECTOM OTJIOXKEHHS
3aMacHBIX MUTATEIbHBIX BEIECTB

4. K OCHOBHBIM TKaHSIM PacCT€HUN OTHOCSTCS:
A) xcuiiema u (hiroama
b) ry0uarsrii u cronGuaTeiii Me3oduiu
B) Bepxymieunas mepuctema u kamOuit
') KoyIeHXMMa U CKIIEPEHXHMa

5. I'yOuaras TKaHb JIMCTa pacIoyaraercs:
A) o1 BepxHeH KOXHIIEH JIncTa
b) mexny cronOuaroi TKaHbIO
B) BHYTpH cOCyAHCTO-BOTOKHUCTBIX ITyYKOB
I') moxx cTonGuaToii TKaHBIO OJIMKE K HHKHEH KOXKUIIE JINCTA

TecTsl B34THI 3 TUTEPATYpHBIX UCTOUHUKOB: JI.A.ConoBkoB, 2015, c. 58; [Ipumena ,
2006, c. 58; http://www.bio-fag.ru o6padoransl Koncrantunosoii A.W.
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OTBeThI
TecToBble 3a1aHus M0 TeMe « TKaHM BETKOBBIX PaCTEHUI»

3aoanus c HeCKObKUMU npasujibHbimu omeemamu

1-124 4-211121 7-011
2-16 5-112212 8-an
3-221121 6-B11 9-ane

3aoanusn ¢ 00HUM RPABUTLHBIM OMEENOM

IpoBoasimass | O6pa3oBaresnb | Mexanudeckast IHoxkpoBHas IMapenxumnas
TKaHb Hasl TRAHD TKaHb TKaHb TKaHb
1-r 1-8 1-8 1-8 1-r
2-B 2-B 2-a 2-B 2-T
3-a 3-r 3-B 3-a 3-r
4-r 4-B 4-a 4-a
5-0 5 5-a 5
6-0
7-6
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0oranuku.- M.: Arponpomuszaat, 1989.- 416¢.

O3ay K. AHaTomus ceMeHHbIX pacTeHuil. - M.: M3a-Bo «Mup», 1980
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INPUJIOKEHUA

punoxenune 1

OcHOBHBIE XapaKTePUCTUKH, (YHKIMHU U pacipeneJeHne pacTUTeJbHBIX TkaHel (u3 Teitnop /1, 2018)

Tkans OcHosHbie (hyrKyuu Mepmeas | Mamepuan kiemoutwlx Dopma Knemok Pacnpeoenenue
unu CMeHOK
Jrcueast

[Tapenxuma Bremmonnsitomas tkanb. Omnopa B | XKupas [emmtono3a, mekTuHBl U | OOBIYHO Kopa, CepALECBHUHA,
TPaBSAHUCTBIX pacTeHUsIX. TFeMULEIUIIOI03bI U30JMaMETpPUYECKasi, | CEpAUEBUHHBIC JIy4Hd; BO
Metabonnaecku aKTUBHA. MHOT /12 BBITSHYTAast BTOPUYHONW  KCUJIEME U
Cucrema BO3/1yXOHOCHBIX dbnosmMe — npeBecHHHAs U
MEKKJIETHUKOB obecrieunBaeT nyOsiHas MapeHXuMa
ra3oo0MeH. XpaHEHHE 3amacHBIX
IPOAYKTOB. Tpancnopr o
KJIETKaM, 4epe3 IIa3MaTUYECKYIO
MeMOpaHy (cUMILIacT) M 1O
0007109KaM KJIETOK (aroriacr)

MoaundunnpoBaHHas mapeHxuma

a)dnuaepma 3ammra OT BbICBIXaHMS U 0T | JKuBad Lemntono3a, nexkTuHsl U | BeiTsHyTas u | [lokpsiBaer MEPBUYHOE
MIPOHUKHOBEHHUS OOJIE3HETBOPHBIX TEeMUIIEIUTI0N03bl, KYTHH, | YIUIOIIEHHAs TEIO  pacTeHUs  OJHUM
opraHu3moB. Bonocku u xenesbl MPOMUTHIBAKOIIUI cI0eM
MOTYT HECTH JOTOJHUTEIHHBIC HapY>KHYIO  KJIETOYHYIO
byHKIIIHN CTEHKY M  KYTHKYyJa,

MIOKpBIBAIOIAst €€ B BUJIE
TJIEHKU

6) Me3zodumn doTocuHTE3 (comepxut | XKupas Lemmtonosa, nexktunsl u | M3oanamerpuueckas, | Mexnay BEPXHUM u
XJIOPOILTACTHI). 3anacanue TEeMUIIEILTIOI03bI HETIpaBWIbHASI WM | HWKHUM AMUEPMHUCOM
Kpaxmajia cTonbuaTast B | JINCTHEB

3aBUCHUMOCTH oT
MECTONOJIOKEHUS

B) DHII0A€pMa N3buparensHO npoHunaemslil | Kusast [enmrono3a, mektuHbl u | Takas ke, Kak Yy | Okpyxaer CTeIy

Oapbep Ha MYyTH JBUKEHUS BOJIbI U TE€MULIEIUTIOIO03BI, KJIETOK 3IHJIepMHUCa (HeHTpabHBIA  TWJIMHJAD),
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MHUHEpAJIbHBIX ~ coylell  (MexXIy
KOpPOH M KCWIEMOH) B KOpHE.
KpaxmasioHocHOe Biaranuiue, rae

OTJIOJKEHUs cyOepuHa

3aKJIFOYArOIIAN
MIPOBOIAILNE TKaHU
DHjaonepma — CcaMbIi

OTKJIAJbIBAKOTCS 3aracHbIe BHYTPEHHHUU CJIOU KOPBIL.
BEIIECTBA, B CTEOIAX
r) [lepuuuxn B KOpHAX coxpansier | JKusas [lemnrono3a, mektuHbl U | Takas ke, Kak y | B kopHSIX u cTeOmsx MexIy
MEPUCTEMATUYECKYIO aKTUBHOCTb, TFeMULEIUIIONIO03bI NAapEHXUMHBIX KJIETOK | MPOBOASAIIMMHU TKaHAMHU U
oOpa3yst OOKOBblE KOpPHH H KOPTEKCOM (nepBuyHOM
MIPUHUMAsl y4acTUE BO BTOPUYHOM KOpOHt). [lepunukn  —
pocte (Tam, IJie MOCIeTHUI UMEEeT HapY’KHBIN CIION CTEJBI.
MECTO)
Komnenxuma Omnopa (Mmexannueckast pynknus) | XKupas [emnrosio3a, mekTuHbl W | BoITsHyTas u | HapyxxHas 4acTtb  KOpBI,
TFeMULEIIIOI03bI MHOT'OYTOJIbHAs; HampuMep, BAOJIb CTEOJA
KJIETKM K KOHIaM | MO pedpaM WIM B CPEIHHUX
CY)KAIOTCS JKUJIKAX JINCTHEB
CkiepeHxuma
a) Bonokna Onopa (were MexaHuueckas | MeptBeie | B ocHOBHOM  nurHuH. | BeiTsnyras u | Hapyxxnas 4acte KOpBI,
GyHKIHSA) Copnepxatcs TaKXe | MHOTOYTOJIbHAS; TEPUITIKIT creluiei,
LEJUII0JI03a, TEKTUHBl WU | CYyKEHHBIE KOHIIBI | KCHJIeMa U (iodma
TEMULIEIUTFOIO3BI KJIETOK COEJMHEHBI
0) Cxnepeunbl Omnopa (mexanuueckast pynkuusi) | MeptBeie | Tot xe, yTo U y BosiokoH | [IpubnusurensHO Kopa, cepaueBuna, ¢gosma,
M30JMaMeTpuiecKasi, | MIoAbl (B OKOJIOTUIOJHUKAX
XOTs BO3MOXXHBI | I KOCTOYKax), CEMEHHBIC
BapUAHTHI 0007109k
Kcunema CMmech )KHMBBIX U MEPTBBIX KJIIETOK. B Kcuieme coziep:kaTcsi TakyKe BOJIOKHA M TapEHXHUMa
Tpaxeuapl u | llepensuxxenue BOJIBI u | Mepteeie | Tot ke, 4TO U y BOJIOKOH | BbeITAHyTast u | IIpoBoasmas cucrema
COCY/IbI MUHEpaJIbHBIX coiei. Onopa TpyOuaTas
®drnosma CMech KUBBIX U MEPTBBIX KIETOK. Bo (hosMe comeprkaTcs Takke BOJIOKHA U CKIIEPEUIbl, paHee YK€ ONMHUCAHHBIC

a) CuroBumnsie | [lepememnienune opranndeckux | JKuBbie [enmrosio3a, mekTUHbI U | BeITsHYTas u | [IpoBoasmas cucrema
TPYOKH BEIIECTB TEMULIEIUTFOIO3BI TpyOuaras

0) Knerku- | @®yHKnoHupyroT coBmecTHO ¢ | JKuBble [emnmono3a, nexktuHsl W | Beitsanyras, kierku | [IpoBonsmas cucrema
CIIyTHUIBI CUTOBUAHBIMH TPYOKaMu TEMULIEIUTFOIIO3BI y3KHe
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IIpuioxkenne 2. OCHOBHbBIE cTIOCOOBI MPUTOTOBJICHHS MPENAPATOB,
NPUHLIMIBI PA00THI ¢ MUKPOCKOIIOM M PeKOMEHIAMHN K U3TOTOBJIEHUIO
PHCYHKOB

TexXHUKA U3rOTOBJICHUS BPEMCHHBLIX NpenapaToB

IIpu U3TOTOBJICHUH BPEMEHHBIX IIpenaparoB COOJIIOTAI0T CIIEIYOIIYIO
IIOCJIE0BATENBHOCTD OIIEPALUH.

1. MoIOT U TIIATEIbHO BBITUPAIOT IPEAMETHOE U IOKPOBHOE CTEKJIO. YUTOOBI HE
CJIOMaTh OYEHb XPYIKOE ITOKPOBHOE CTEKJIO, €ro CIIOJIACKUBAKOT B BOJE, IIOMEIIAIOT B CKIAIKY
MIOJIOTEHIIA MEKY OOJIBIIUM U YKa3aTeJIbHbIM MaJbLAMU IIPABON PYKH U OCTOPOXKHO BBITUPAIOT
KPYTOBBIMHU JBYKCHHUSIMHU I1aJIbLIEB.

2. HanocsaT Ha npeaMeTHOE CTEKJIO KaIlI JKUAKOCTH (BOJIbI, TJIUIIEPUHA, pacTBOpa

peaKTUBa WM KPACUTEIS).

3. JlenaroT cpe3 U3y4aeMoro opraHa Ipu IOMOIIY JIE3BHUS.

4. BeiOpaB camblii TOHKMI cpe3, KiIaayT €ro Ha HpPEIMETHOE CTEKJIO B KaIlIio
AKHUJIKOCTH.

S. 3aKpbIBaOT CPE3 MOKPOBHBIM CTEKJIOM TaK, YTOOBI 110 HEro He mnomnai Bo3ayx. s

ATOTO TMOKPOBHOE CTEKJIO OepyT ABYMs MalIbIIaMH 32 T'PaHU, MOJBOAAT HIDKHIOIO TPaHb K Kparo
KaIUIM KHUJIKOCTH U IIJIAaBHO OITyCKAaIOT.

6. Ecnu KuaKOCTH MHOTO, M OHa BBITEKAET W3-110JI IOKPOBHOI'O CTEKJIA, YJAJSAIOT
M30BITOK €€ KyCOYKOM (puiibTpoBaigbHOW Oymaru. Eciu e 1moj mOKpOBHBIM CTEKJIOM OCTaIHCh
MecCTa, 3aloJHEHHbIE BO3yXOM, JOOABISIOT KHUJIKOCTh, IOMECTUB KaIII0 €€ PSOM C Kpaem
MIOKPOBHOTO cTekna. [Xprkanosckuil B.I'., 1979, c. 14]

IIpuroros.ieHue cpe3a

OOBeKT cienyer nepKaThb B JIEBOH pyke, je3BHe — B IpaBoil. OOBEKT 3aKMMAIOT MEXKIY
0ONBIIMM M YKa3aTeIbHBIMM MajblaMHU JIEBOW PYyKH (OOJBLION Majelr] AOJKEH ObIThb HMXKE
ypoBHs cpe3a). CHavana BBIPAaBHUBAETCS IMOBEPXHOCTb, a 3aTeM JeNaeTcsl TOHKUU cpes.
bpuTtBoii, Bens ee k cebe, HAUCKOCh OJJHUM IUIaBHBIM OBICTPBIM JBMKEHHEM (He MiInTh). [lpu
3TOM O0BEKT Ha/0 JiepXKaTh CTPOr0 BEPTHKAJIBLHO, a OPUTBY — CTPOTO FOpU30HTaNIbHO. JlenaroT
Cpa3y HecKoJbKO cpe3oB. JIe3Bue Bce Bpems cMaunBaroT. Cpe3bl HOMEIIAIOT B BOJY, YTOOBI OHU
He mojacoxu. [ XpxkaHoBckuii B.I'., 1979, c. 14]

HekoTtopeie 00BEKTHI CIHOXKHO pe3aTh (TOHKHI cTeOenb, KOpeHb, JHUCT). s Takux
00BEKTOB HY)XHO HCHOJNb30BaTh cyOcTpaT g pe3ku (meHomact). CHavajga BbIpE3aloT
HeOonpIIoN KyOuk. J[lamee mpopesaroT mocepenuwHe, HO He J0 KOHLA. B ato yriybienue
MOMEIIAIOT O0BEKT.
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Cpe3 1omKeH TOJMYyYUThCS POBHBIM, @ HE KOCBIM, TOHKHMM (ToimuHa 1-2 KIETKH

MapeHXHMbI), OTHOCUTEILHO PAaBHOMEPHBIM Mo TonmuHe. [Pemeros, 2018, c. 170]

Peaknusi Ha oapeBecCHEHHE B 000J10YKaX KJIETOK
Bpemennyo peakuuio Ha OJpeBEeCHEHHE OOBIUHO MPOBOJAAT C MOMOIIBI CHHUPTOBOTO
pactBopa (roporironrHa. DTOT KpacuTeldb pearupyer C JUTHHUHOM, HO MPOAYKTHI peakluu
npuoOpeTaloT KpacHBIM IIBET TOJBKO B KHCION cpeae. B pesynbrare KpacHbId IIBET
nproOpeTaroT BCe OJIPEBECHEBIINE AJIEMEHTHI (KCHiIeMa, CKIIepeHXuMa, rnosicku Kacnapu u nip).
[TocnenoBarenbHOCTh ACMCTBHI ISl OKpAIlIMBAHUSA [IperapaTa:
1) OtrsHyTH GHIBTPOBAIBHOM OyMaroi BOAy, B KOTOPOM JICKHUT CPE3, IS TOrO, YTOOBI
IIPU CMEIICHUH C BOJOW HE YMEHBIIMIIACh KOHIICHTPALIUS CIIAYIOIIEr0 PeaKkTHUBA.
2) Kannyte Ha cpe3 2-3 kamim (IOPOTINIIONUHA, TaK, Y4TOOBI OH IIEIMKOM ObUI UM
MTOKPBIT
3) TlomoxaaTh OKOJO MHHYTBI, BO BpeMsl KOTOpPOH OymeT uaTu peakims. Ecau cpes
TOHKMI 1 Menkuii, xBaTuT 30 c.
4} OrtrsiHyTh (uioporTolUH (GUIBTpOBaIbHON Oymaroit. Kamnyte 0, 5 xammm consHoi
KHCIIOTBI: JIJIsl 3TOTO OKYHYTh CTEKJISTHHYIO MAJIOUKY B KHCIIOTY  KOCHYTBCSI Cpe3a.
5) JlobaBuTh Ha cpe3 KaIUIO TiHIepuHa. [JUIEpUH Cllerka MPOCBETISIET Cpe3 M
MpeIoTBpaIIaeT ero Beickixanue. ClieuTh, 4TOOB B HEM He OBIJIO MYy3bIpei.
6) AKKypaTHO HAaKpBITh CpPE3 TOKPOBHBIM CTEKJIOM, CTApasiCh HE HAIYCTUTh B TIIMIICPUH
BO3/YyXa.
[IpuroroBneHHbIi TakuM 00pa3oM TIpemapaT pacCMaTpUBAIOT Ipemapar  IoJ
MuUKpockoroM. [Pemeros, 2018, ¢. 170]
IIpaBuiia padoThI CO CBETOBBIMU MUKPOCKOIIAMU
1. PaboTaroT ¢ MHKpPOCKOIOM BcerJa CUas. MHKpPOCKOI YCTaHABIMBAIOT MPOTHB
JIEBOTO TIIeYa HEeJAIeKo OT Kpas crojia. Bo Bpems pabothl ero He nepemematoT. Heooxoanmoe
000pyJIOBaHUE JIOJDKHO HAaXOJIUThCS CIpaBa: caldeTkd, MpeIMETHble U TOKPOBHBIE CTEKIa,

npenapoBaJIbHBIC UIJIbI U T.H.

2. HacTpanBaror paBHOMEpHOE OCBEIICHUE TIOJIS 3PSHUS:
1) YCTAaHOBUTh (DPOHTATBHYIO JHH3Y KOHAeHcopa (puc.31) Ha ypoBHE MPEIMETHOTO
CTOJINKA;
2) OTOJBHHYTbH HaXOSIIEECs MMOJI KOHASHCOPOM KOJIBIIO CO CBETODMIBTPOM;
3) MOJHOCTBIO OTKPBITh  AHadparmy;
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4) yOeIUTHCSA, YTO YCTAHOBJIEH OOBEKTHB Majaoro yeeaudeHus (00branHo 310 10X) M mpu
MOMOIIM KpeMalbephl MOAHUMHUTE €ro Ha 1 ¢M OT IpeAMETHOTr0 CTOJIMKA;

5) TJSAs B OKYJSIp, JBHOKCHMSMHU 3€pKaja M BWIKH IOJYYHUTH IIOJHOE M PABHOMEPHO
ocBellleHHOe Tosie 3peHus. llpu pabore ¢ MHKPOCKOIIOM €O BCTPOCHHBIM B OCHOBaHUE
OCBETUTEJIEM MOACOEANHSIIOT IITEKep UICTOYHUKA MUTAHUS K THE3Ty B OCHOBAHUU MUKPOCKOIIA, a
3aTeM MOAKIIOYAI0T UCTOYHUK MTUTAHUS K CETH.

6) [lonoxkure  NPUTOTOBJICHHBIA IIpenapar Ha MPEIMETHBIM CTOJUMK M JIBHJKCHHEM
KpeMasibephl onycTure 00beKTUB 10 0,5 cM H, IasAs B OKYJsIp, MEIJICHHO MOAHUMAWTE [0
MOSIBJIICHUS PE3KOro N300pakeHus (Tak Bbl HUKOT/IA HE pa3/laBUTE MIpernapar).

7) [Tocne u3ydeHus: mpenapaTa Ha MajlOM YBEJIMYEHUU MOXHO NPUCTYNHTH K pabore Ha
OonbIIOM yBeIWYEHHH. J{Is1 3TOro BpalleHHE TOJIOBKM PEBOJbBEpAa CMEHUTE OOBEKTHB (O
MPABUJIBHOCTH YCTAHOBKH MOXHO CYIUThH IO JIETKOMY IIeTuKy). OKOHYaTeNbHYI0 HaBOJKY Ha
PE3KOCTh TMPOU3ZBOJAAT MUKPOBUHTOM. [IpM STOM HYXHO THOMHHUTH, YTO MHKPOBHUHT MOXKHO
oBopaumBaTh He Oosee yeM Ha 1.2 uimu 3.4 mosHOTO 060poTa. He 3a0ynbTe, 4TO Mpu mepexoe
Ha OOJIBIIOE yBETMUYEHHE MOJIe 3PEHHsI CHIIBHO YMEHBIIIAETCs, TOITOMY WHTEpECYIoas Bac
4yacTh 00BEKTa JOJKHA OBITH B IIEHTPE OIS 3PSHHUS.

8) [To oxoHuaHuu pabOTHI Ha OOJBIIOM YBEIMUYEHHWH CHOBA TEPEBEIUTE MHKPOCKOI Ha
MaJioe YBEJIMYEHUE U TOJBKO MOCJE 3TOro youpaiite rnpenapar ¢ NpeAMETHOTO CTOJIMKA.

OrpaHnumTens Okynsp  9) ITocne oxoHuUaHMsT pabOTHI C

Wratus MHUKpPOIIpCIIapaToM KOHIACHCOP

MoHokynspHas ~ HEOOXOJMMO OITYCTUTh, OOBEKTUB

BuHT Hacagka

YCTaHOBUTh Ha YPOBEHb

Oepxarens

npenapara MPEIMETHOIO  CTOJMKA, IUTAHUE

PeBonbBep

Pyuka rpy6oit OTKJIFOYUTb, MHUKPOCKOII HAKPLITh
HaCTPOMKK
e Ob6beKkTuBbI YCXJIOM.

Pyuka To4HOM

X 10)  Tlpusectn B TTOPSITOK
HaCTPOMKM

Mpeamethbii  pabodee MeCTo.
BeptukanbHoe CTONUK
nepemMelieHve

Kpemansepa  — BHHT na
KOHAEeHcepa

Tinan rpyboro mepenBmXkeHHs TyOyca,

LienTposka ocseTuTens

KoHAeHcopa nMeeT JBa Oapamika (py4kd B BHJIE

Wpmcosas Kojieca), BBIHECEHHBIE Ha  00€

HEeLUHWA K
pvacbparma BHewHui BUA Mukpockona

Bromen 2 OcHoBsaHue

CTOPOHBI MUKPOCKOIIA.

Puc. 31 Crpoenne Mukpockona
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IIpaBu/a NpUroTOBJIEHNs Npenapara
1. He HCHOJIB?)YﬁTC CIUIIKOM OOJIBIIIOE KOJIUYECTBO BOAbBI WKW TJIMOCPUHA, TAK KaK 3THU
KHUAKOCTHU MOTYT BBICTYIIUTBH IO KpadM HOpPCAMCETHOrO CTCKJIA M IMONAaCTb HAa €ro IOBCPXHOCTD.
OOBEKTHB HE JOJDKEH HOTPYKAaThCsi B BOAY. EciM HIKOCTH IMOJ CTEKJIIOM HEIOCTaTOYHO, TO €€
MO>KHO J100aBUTh, IIOMECTUB HEOOJIBLIYIO KAIUTIO BOJBI C KPalo OT OKPOBHOTO CTEla.
2. He momemaiite B mpemnapar Oonblime (parMeHTHl UccieayeMoro obpasia, Ta Kak 3TO
IMPUBOJUT K TOMY, YTO Ha CTCKJIC MOKHO 6y):[eT Ha6JHOI[aTB TOJIBKO IIJIOTHBIC CTYCTKU HUJIU CIJICTCHUC
HHUTCH, B TO BpeMs KaK HHUKAKHX MOPQOIOTHYECKUX
0COOCHHOCTEH YBUJICTh HE YIACTCSl.
3. Crapaiitece  u3beratb  0oOpa3oBaHHs  OOJIBIIOTO

KOJIMYCCTBA BO3AYHIHBIX ITY3BIPBKOB 1104 CTCKIIOM. I[JIH

e

9TOro Ipenapar HY>XHO HAKPbIBATH CTCKJIOM MCIAJICHHO U

Puc. 32. Crioco6 HakpblBaHUs Nperapara nox yriow, YTOOBI JIMIITHHI BO3yX MOI' BbIUTH. B

TIOKPOBHBIM CTEKJIOM C UCIIOJIb30BAHUEM

N HEKOTOPBIX CIydasx Jisg 3TOro yJAOOHO HCIOJIb30BaTh
npenapoBaJIbHOU UIJIbI

npenapoBaibHyI0 Uity (puc. 32).

Pucynox

Pe3ynbpTaThl MUKPOCKONMYECKOTO H3YYCHHS DPACTEHUI OGOPMIIIOT B BHIE PHCYHKA.
JleTanbHbI PUCYHOK JOJDKEH OBITh IPENENIbHO SICHBIM, JeTald H300pakeHbl 4eTKo, 0e3
ciyuyaiiHblX mojapoOHocTel. CpencrBamMu U300paXKeHHs CIIy)KaT TOJBKO JIMHUM M TOYKH.
BbINONHAIOT pUCYHOK HMPOCTHIM KapaHIalllOM CpeIHEN MSATKOCTH.

Pucynok HeoOxonumo cjenaTh TakoM BEIMYMHBI, YTOOBI Ha HEM MOXHO OBLIO
n300pa3uTh Bce HeoOXxoaumble neTtand. [Iponmopuun oOLero pucyHka U ero Jetaneidl JOJKHBI
ObITh COXpaHEHbl. PUCYHOK CHA0Xal0T NOSCHUTEIbHBIMU HAIHUCIMHU.

[Ipy wn3yyeHMH MHKPOCKONHUYECKOIO CTPOEHHs] OpPraHOB pacTeHud Oojbllas polib
NPUHAMISKAT CXEMAaTUYHOMY PUCYHKY. Ha TakoMm pHCyHKE pacrosoKeHHe TKaHeW HaHOCST
YCIOBHBIMM O0O3HAa4eHUsIMH, O€3 BBIPHCOBBIBAHUS OTIEJBHBIX KieToK. Ilpu 3tom ctporo
COOJIIOJIAIOT MPOTOPIUKN MEXJYy OTIENbHBIMM TKaHAMH. CXemMa MOXKET ObITh JeTaau3HpOBaHa
PUCYHKaMH HEOONIBIINX Y4aCTKOB TKaHEH.

PucyHok sBisieTcss HE TOJBKO OTYETHBIM MAaTEpUalioM O BBIOJHEHHOM paboTe, HO U
METO/IOM HCClIeIoBaHUs. B mpoliecce 3apucoBKY Mpenapar aHAIM3UPYIOT 0ojiee BHUMATEIbHO
¥ 1I0ipoOHO. 3a/1a4a YUeHHUKA HE TOJIBKO CMOTPETh, HO M BUJIETh JACTAIN CTPOCHUS U IMOCTOSTHHO

cpaBHMBaTh UX. (XpkaHosckuit B.I'., 1979, c. 14)
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