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duyd MSdJ MstezC skztedz J sMmtse j dedets s d
HAYyeTCcHa K UCNONb30BaHWKW yuynrtenamu 0
npu BabGopaeePmblX paborT; Kypee nsy
KW, 06 10ON AwWo fKoramenc ) obyvyawwmmum npo
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€eHNsa 3HaHWW, ycTpaHeHusa npobenos, Tal
ajgjamM no 6unonor unun, 3konoQlvan wn EOAA  nnoo
nu.
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|ZOs MOKLOSjtedMisdS O fsMisswdadz = IsC Odz
TkaHg pynna KneTok, MMEe WU XN POMICKDRKOEHHN €
ONHAWWMX OAMHAKOBYK @QMYHKUMIO WU onpepjgernertr
aHax pacTeHMnsa. WN3yyeHumemM FKAEGEA@NOBHAMAaAET
OcHOBbBI y4yeHMUSA 0 TKaHXVH B 6 ki@ y Eangxe mBb HE
nepoBaHUAaX acTTba JIMN KAPCOMNCOK/IObM3. O B

B KoHue lbabowsmpraHagdr. ob6GbeguMHUT BCe U3IBECT
TUTEeNbHBLE TKaHUWU B 9 cucrtTemM:

M KPOBHYW (anunpgepmMa, npobka, 39K3o0pgepwmMa) ;
MeXaHUWYecKYW (KonneHxwuma, CKnepeHxunma,
(hbnoasmHble) BONPKHaAa, CcKnepewuabdl
bCcoOpOUMOHHYW (pusongel, sannbénema, nnu P
BenameH) ;

acacumMmaunpywowytrw (xnopeHxunma) ;

npoBoagsAawytw (Kcunema, WUNW apeBecuHa, GnNnoosI
Zanacawuwyt (aHAocnepwM, nepucnepm, 3anac:
OpraHoB, BO/MB®INDTHMNIWUMNE

npPoBeTpuUBaAawLy O (BEHTMWNAUMOHHY Y CT@Baay@me H X
YyeyeBMYKM

cekpeTopHEWAEeNUTEeNbHYW (XenesauncTtble BOMOC

CNn3eBble MU CMONSAHbBIE XO0A4b W KANEeTKW, MacI4
obpa3oBarTenbHYy30a p(oMgespwacH egveae a@dled a, KOHYMN
KOPpPHSA, npokamoéwni, KaMbwnii, [N crreosao rceoHI475 p a H €

B npunoxeHun 1 npuBepeHa KpaTKasa XapakKkT.

Hel, a TakxXe yKasaHb WX ®QYHKUWUWU U pacnpe

11. [BicOLtS9OIlsjdz dz" j IsCOded ( d3d tedf

Mepuctemb (OT —F[peMMn mMmblime rgiesnuorse nb ) mnm o

H N cocTOdAHe AWMIPPEKP S BIXK N P OB AaHHBEX OO ABXOKIOCT
MTbCA. Ha paHHeM 3Tane pa3BUTMUA 3apogjbll
KnetTka wmMepucTtemMb umeerT KpynHoe saAapo, 3
emMa, B A0€epHOI o6bonouvke MHOT O nop, ee
a3 0BaHMa3 MAAAG@RCKOT O peTunuKkynymma. Knertka
HOTFTOYMUCNEHHBIMMN TuUMANnakKkKoumpgamMumu CTPpPOMBI, MUTO
Kne MU MUX HEMHOT O. Mnaa3mMmanemmMa XOpPpOLWO B!

sMoaé¢dilmamemwa, 2017c. 47]
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BCeX KMET &M weJ/pK n e pa3wMeQphbl, OTHOCKTENDb

0O00NOYKIN.
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n

o

paHEe€eBLbLEe

P

3aBuUuCuUMO
€pXYyLWeuyHbl
ctTebensb,
aepanbHBLE

CeBblXx opT

e3ynbTartTe

CTUW OT pacnonoXeHMUA MepucrtTem U
e (AmauX@ambHGIE ) HAa BepXxyuwkKax o]
KOpPpeHb)B@r e@16a T W & HE1 BL00TH V00 @ B

—-(BG MKUBIHI&G)E MEepPpUCTeE MBI, KOTOp®ble

AHOB U OCYMEOTHEAAWE. X BTOPMWYH

MEPUCTEMb-rBOBMHAMKMAOTT N Be CIKKVMOD)IA Y acT

noBpexaeHunin. O6GecnaeapwpBAATB A |

Bo3b6byaunrtenam 60NnNe3HN BHYTPb pacTeHUSA.

MNHTepKangpwuae . ((-BReagapsabpretroCyWeEE&E GY KB

B

H

P

CTaBOUYHUbBIN
axopgdarTtcsA

acnonoxemH

BosHukawwme

TKaHAM U opr a

N o g bk Db RE

n

B
r
3
3

BoCcnpuart

oABNEeHNe

OHayYanbHO
nasHbE Gy
awnTa
awnTa

awnTa

©O X O ©
_|

D @ 3
o

awnTa

erynsaum

b
D

cyuecTtBne
B c
€EpPBUNUYHEBE

d-ekromiaa ) ;

pocrT. CocTO0daT M3 KnNneToOK, KO-
H a pasHblX cTapgwnsax O@bchE @R H U U
bl 0O6bLIMHO B y3nax nob6berosB MUAU B
M3 MepucTemM KneTkun aunddpepeHuywHn

HaM.

1.2.1 5¢ to ts olsd@r Qdzd

MOKPOBHBIX TKaHem OGbNOYyWEHA3aHO
OHNW BOMBPAKCIVMPADMAEHBOAOOT 4B B O bIX

HKLUMUN NOKPOBHBLX TKaHemn:

TEeHNWsa OT BbICbIXaHSA;
nonapgapowoepPBREAB MOB ,;
PEHXUMKODOBLOMHEUYHbIX
M@XaRPBPBpPEXAEHWNIN,;

obmMeHa BewecTB MeXOy pacTeHUEN
pas3apaxeHus.

HMe ras3oobmMeHa W TpaHcnupauwuun.

Tebne 3BbLIHEN/AA KOITOK POBHbBLIX TKaHeim:

(anmnpepmMa, 3NnNjgepMurKal KBRPKY) .

TOoOpoMEUME pU)epma

peToedy H BOpPK a

B K OfCHBED U MOKPOBHELBIE TKaHMW:

epBuyYmHmwBo fepma (nnam sanmbnema) U 3K3o0p[ep

TOpMUUHELPEM € P M A



CfdHjtcdid Mz d3e pHMaBiB)B @aOT TOHKY W ROKPOBHIYyW T

M3 OAHOT O clheopsiB NKY/HEATAO KM. O KCPOOCBTHOAMST  TUK3a HibU B BI® K /1

CaMbli HapPyXHbIA CNON KNeTOK pacTeHWuim.

FrMaBHas QGyHKHAWBATAARAMBIEHUWS OT Heb6naro

hbakToOpoOB, a TakKkxXe Vp eTpyantIciMmmp aLlABmo 0 6 Me H a

TvnuyHan KneTka anuaepmica
s b x

i %
Bakyorne Uuronnasma

30 Mxm

Anpo
Yerovue
[Be 3aMblkanuie
XnoponnacTbl KNeTkU
Fameiaowas
Knerka

Yetbuue (wenb)

Yo

CdM.6-vOms: Stydyr (ifdnjied ) ) dedy dzp 2-aMb s 6 dge T dze

ycTbuue. Mo PocTosBulemwsy Ma 3KgoopaxHwml /B mdy. tc di3d1iP 48d) i ls
cOMmlsjdzdw (qgadivs ffoj EeE)op, 2018)

dnumpgepma COCTOWT WUT3M NKomBe T(OPKM CH €1C)K:0 N b K U X

B O

CT

1) oCHOBHBblIe
2) 3aMblKkatwuwme n NMo6GOYHLE KNe®BKCWT b YTDOHIWBLKWOI
anumpepmMe BbLICUNX pacTeHUNIn
3) KneTKWU BONOGKOB KOTQRNM®M MOT YT 6blTb O/ H ¢
MHOT OK/T€ETOYHbBIMMN.
OCHOBHbIE KNeTKW pacnoioOXeHb OYeHb NNOTH
CKoobGpas3HeowYy  BeHUE CTIBYWYTMNH nponuTbBaeT CTEH.I
obpas3yeT Ha ee BHEWH&W TMXB g1yX HolaAaTKm MmN JDEOHKAY O
e

HKTMOKK NMEOK P bITH KIyTTOM KIypivwog a €T UM [AONOTHUTE ]

YyCTOMNYMBOCTDbL K NPOHUKHOBEHWUI MUKPOOPT aHU3 MO

KyTnkyna nMoKpbBaertT CNNOLWHOIW NnAeHKOW H

Anunpgepmuc nMcTbes " cTebnei B O/ HbIX pacTe

OKa3aBHaCEK yWe, p adTOaHWI®e BbleIX6&:IKQZ'IT[DﬂKIeI-KbaK H a

NMOoOBEPXHOCTMN KneToK anumpaep ™Mbl B O/OHBbIX PpacTeHMu

NM60 OHAa OYEeMBPETDHEBBY T HRPOXOX/AEHMWI BOMAbI.

Bo B/1aXHOM COCTOAHMNMN KYTUWKYIJa 6onee npo.

npun yYTamigaHWWU npoHMLULaeMOCTHDb pe3kKOo CHMXaertTCcCSAd.

MccyweHuns, OT 33ApPpPESMAAMMpPpnOGammepunsvMnu, BUP



BogooTtTTankmnmeawwn e CBOﬁCW%&,pWWWH%WW, B1®@ Ol R B

c

K
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PaccmMaTtTpuBas CDBEP XBOCBBTOBOM 3MMWKTMANCTKQG N ¢

TY MHQ@BIWYO/TbHbLX pPacTeHUN KNeTKWU 3NupagepmMuc:

M3IBUNUCTHLIE CTeWwkiHB,oNBUAAAQT BKaaopMa [ /Kb HBIXN e

p

aBunbpaGIMXKaAawWLWaAC A K NPpeaimoyp . 0N b2TBIA8 , C .

EAMWHCTBEHHBIE KI/NeTykKm bo0a,/j coppMEaiGeB CTell 0 C T aflb H bl

|

W T 2o

S W o

n

o =24 9 O

eTxmblyBOcLUBEeTHbB (NMWeHbL XnoponnacToOB) . Y
3006MeH npu GOoOTOCUHTE3e U AbIXaHUN, nNosT .
CTbeB, HO THa& XWO0 /OOHMO Me C3TEL/TEMHO M CTebne. Y
CTeHuMsa napbs BOAbL, T.e. ocyuwecTBNAeTCcCsHa Tp.

MAoepMbl COYHBLIX SAPKOOKPaAWEHHbBX NNa@OB. U ern
ana OCHOBHBIX annmpgepmManb HbIX KnerTok Xxap
Kyoneb, HakKkannwuseatwuwasa oKcanaTtT Kanbuwusa, T @
weg¢vie#M. JilotosBa, 2017, <c. 62]

YcTbhbe@@@aToOAT U3 [ABYX 3aMblKawWUX KAneToK, I
pamiy H LW eS/abv.bl K a 1o Wwmn e KnerTKWu MMetT 6o60BUAHY
pon/BoodMHB Tble CTEHKMW 3,aMBIg AKKBKXIOLWWE TIOK Y C:
n, MmMme T yTONLWeHHble CTEeHKU . Mo A4 3 a MblK

cytTcTtByerT KPYy R-HMbD/AO Y B8 XK M A @ 8 AK1 KN30a/IMOLCKT abio LU M

® = o3 o -

TKaM Hepeapko NPUMbKaAaKWWT NOO6OYHbBIE KAeTKWN 3
TbMWUYHBIW annapaT pacTeHNsH.

3aKkpbBaHMNe ycTbuuya o6bbAcCcHAeTCA nageHwu
nepcTBuMe BbIXopga M3 Bakyonewnw 3 aMpkbawoeumwm X K
Kyonenm coKpauwaeTcCSsa, pacTAaHYyTbe TOHKMWUEe CT
€EHKW CMblKawTca4a, J@A Te O AHTaA N Luee n3balKfposkepagear,c A
17, c¢c. 64]

FasoobmeH npwu 3TOM Ppes3kKoO yMeHbwaeTcA n
T WKYYT/OY ,MOXeT OblTb BbLIOAHO pacTeHMAM B Hawmu
CtpoeHwNne anunagep ™Mbl 3aBUCIPTAC D& H KyscenTokBanxii (
npepomerT 6blTb pas3Has TONWKNHaA obonovyecx,
CKOBbIX OoO6pa3oBaHWNUm, pa3Hbe BUAGPmgHaAR p M, L
CTbAaX, OPMEHTUPOBAHHBLX BepXHEeNn CTOPOHOLMU
XHeW anwupaeespemre .naEpanenT Ha /AUCT pPpaBHOMEpPHO,

yCcTbuuyga pacnoJ/sioXeHb>b B P aBHDbBIX KonumyiyecTtTBaixX
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tdmf dils CkB"hCd yJdlst?
(Nuphar luteum)l-nonepeuJYHbA PRBBPPS3I
annpgepma c ycIbHuKKamnA,; 24
rmagpono-T ampp;o nloyTcar;b UMy e

TakK3NnyKoOB KONUYECRBBOEGCA b MK
obenx CTOPOH /NMEATaApANOTBRYWAHW
paBHOMEPpPHO. YH am 0168 e [AX0BLM X Bl 1
nncTbes ycTbuuya 6yanyT HaXxop
CTOpPDMIEL € p MIbBKKY, 6 bylIK N (Keua.od
BCe ycTbunuua HaxoaaTcsa .Ha Bef
Uepes ycTbuuya n no O6WNPHEDBII
pPa3BUTbLIM B N/JacGPLHEKKE , N1 IKUTTal 0P

nocrtTynaertT B

KOpHeBMWWE U KOPHWU, MNOTF.pyXeHHDb

TpuxoMbl, M N+ B bBPOQICOTCHK U K /1€ T O
annagepMuca. BoigensatwrT K P O L
pacTeHns oT neperpesBa, OT nNO

tdf..reByd? obdsMt 3 anMwWHeNn TpaHcCcNUpayuum) n Xe
Ho lzH didztt 2 2, 3 ni

ctTaguun paseutua B (yyacTBYIT B BblgeKipoiiawmn e B e L

ceyeHUN. Bonocok
NMOBEPXHOCTb IO nme BONOCKM XapaKTepHbM-MRMHE X MIMNCT

Yyrnyo6neHumm MHOT OK

0o6pasosaHHoro «kne @KXe NOKpbBaKWT Yepewkn naumcrt
HECKONbKUMMN CNosA y  MH.Y [Hpa.C € K 0 MOOGITAEHHIKIA pXenes3 uc
OCHOBHOM T KaHMboOnN
BEX Y WK U BO/TOCKa,

KoOnbuyueBsblM yYyacTKDO 8



TPUMXOMBbI MOT VYT BbloenAaTb Knenkoe BewecrTBO,

rMmoHyT.

Xryume BONOCKWU nNUCTbeEeB U -CKIpeYoiHebhie Kiprasibne
kKknetku (puc. 4). Y KpanuBbl Xryuyume BONOCKMU
3aKkaH4yYuMmBawTCH XPYNKUM KOHYMKOM. MNpwn nNpUKO

oTnamMbiBaeTcsa WU 3a3ybmBeaHBHERIT CHC 0B SKPOIOIKEN M & LK JO & T
nonapgaert B paHKYy. Bewec TrBlAG T aBis 8 B B aaolugiea € X
owyuweHumne Y X&pa)i.uig, Kpome XT yuumx BO-TOCKOB
OAHOKNEeTOYHbBIE BOMTOCKWU C OYe€Hb TONANCTbLIMMU CTE
KpanmmsynoepgaHuRas gmpanrmic] 1198499

1 jteo dydzOvw fsCteso dzOVY IsC Odzr € stedaw

Pun3 opaespnwad eHvaap)y X H a s O L H O CMIOO/IIOHAA0ST O T KKaOHPbH 5

o6pa3yeT K OPHEBELbLIE BOnockK#wu"n, KOTOQpPG®GbIE nor n1oWwakK

lil

tdm.1 Jj tda d ydztsj Mty dzd § ¢ Btedzv -yfu adcterdoik© ¥ odatsetep) edal
lpusopagdlmmeap,B Y H AL eKHOTppaa, M1 b H bIN-p Y B 0 1, BKAOPPAH €tB biM U B O
229 K30 4epa@EQB B napracmea@apa gy s K HaMm epmaeymiwan,s ba ,
BkcunemMasOHdd ©OLodIsdw C:8tpdzjsenrn-pamtpdatefi@totsio -8 gpo ¢
-1t dzZH sHte 3O M  swhaB B as QMMe@ted-sHpD@ B EMM@AbLI B @ O N ¢
I-3aHAOAepPpmM@sg C OX KacopapyckBaa-kKk xmeaMae p o8 a A na-
nepunuywnRmgawa bastTyto . A. wn ap.., 1997)

MUHEpPAaNbHBLMNU BelWecCTBaAaMBTOKEGPRPOEDPHN3IBEMEP €K LU
O6bonoyka KOpPHEeBOro BO/JOCKAa OYeHb TOHKas, cC
o6bn@emBcachbBaHMe, Ky T W KIyPIGAM €QHTOC Y B C TKEOWHEITM.K 5B O

CTUMYyNnupysa &rkneoncm K@mie BBBBXHTBDHOI/0R®,0 BHOE i1,
9
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saTeMMpakDpPHM 6GO0ONbWNUHCY RA/ SPUAVCET EBH AT ® © & Y

PpaXYHWHEGBOLIOE KMo TkbawomyecTBe. HeT KOPHEBbLIX E
NOTHBLIX pacTeHaMNT dWoOREFYOKMEAH AN , KO T OpPbIX Haxo

ne wnnun wnune (y ®yold¥Wia kkyyoBbUUMKHAK UX € NyT O i1 , BeXxa
opgewn, anpa KoOpHU TakBEaBmngIpazpBuwBalbbT2BO0oN0C
CCLBHfmMm@®WCHapyXundernaki@eXxar)epBumMyYyHasad NOKPO
AHb KOPHAN/NCOKT ONAINMKREBWHIXBIMHbX KJ/JAeToK, Kne:
TOPMHBIXONUT aH bI cybepunHowm (onpob6bkoBeHMUE) n
ecneynmnBaeT NPOYHOCTHDL) . Onpob6bkoBeHNne obec!
Abl MU T a3 o0B. Mo 9sk3opepModiplatmpta@hke H bl
NMOMTHAIWT 3anacatwuwyto QYW K LV IOp a CIT BB EHMHTH M 1B
HepanbHbBMM BewecTBaMMU OT KOPHEBbLIX BOJIOCKOC

HTpPanbHOMY UUAWUHAPY nNpuner ae T—1BABHYSTH] etcHdsOn i1
TOKHWL O L ®OPHMKBD C T @B BI@ 0 NP UMbK awuwcea @pP§HHBKE [4f

e

ckamMu Kacnapun (MHTerpanbHbEe y4yacTKW Kne-
eTKY B B/oOTEN ONMKESHMKAA NTUT HMHEAEP WME . coyfHeapaoHIab H bl X
CTEeHWNnMm, Yy KOTOPbLIX HEe nNpomcxoauT BTOPMUUYHC
NpoBOAALUWEN 3 0HXaHIPWMODKEK addy H KMLEN 10, LONOI/THI
€EHKWN CBOUX KNeToKkK. Me XAy TaKWUMWU KNneTKammwu
NYCKHbEe KNeTKW 3HAOAEpPMb, BbNnOAHaAwWWME 06
B nepBMYHONW KOpe XxXopowo pa3BuMmTa BUETeMa

AYyX CHabxaeT XWUBble KNeTKW Kumcnopopgom. M

(@]

TEeMy anonnacrtTa. TpaHcnopT BewecrTaB oT K n

@]

mMcxoautT ABYMA NYyTAMU:
1) no cumMnnacrTy, T. e. no npoTonnacTtam
ABEBMH MexXxpany cobol yepes3 nNnas3MoOpjecC Mbl;

2) no anonnacTy (N0 MeXKNnNeTHWUKAaAaM U CTe
B o6nacTtu nosdacCKO®BH gKoaacenpavpbB CKO/BEATAKT O H U L, & € M

Nbl, 0O, pPlaoccoTTBQDNDYAIN, a IOLWM € C 9 B0 Oacneosrnositia eIpwWJ/ywH 4 p ,

onacThb TONEBKTVMOIOATHRESMMADP §AK KE@T B YBEOTA bB bl X O [

6paTHO

lsstedydesj Mt ddj € 6todaw
Ha MecTe nepuuumkna 3akKknagbBaeTcs nNpo6KO

Yyano nNepPVUERWPWMHELON NOKPOBHOMW TKaAaHMU.
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Mpomk3ao nnpyert

KOS [P YREVEHTHY 3QTObCHEOBIOOr O LU M N M H AP A,

NMEPBUYHTD KB@EATEMepMa e T U

cbpacbBaeTcCaAa.

{dm. ) siedyudtsj M, dz

(cneBa@eTanbHLIR pucy-
cxeMaTWUYHBIK) (XpxaHd- dnoswma-
nepBUuYHaAR 22BTOPOMAEAST - MEXNYUKOBGBbI

pagvnanbHbl Kanwbinma nb H &

napeHXNWNMHaHd

n.mna

t dfm.) bAsted ydats |
BB KEBTOpPUYHas+d

Mistets§ dad §
Kdonussamap,v

nKwWKID Bbk aMb un it,

Kaepwmige p BF
BEOpHBa/, 4 H A A

nepBunyYyHasd n BT,0p UG M@ I'I.I'ITIJ'IepBI/ILIHbII\;I n anpyedH, X

napeHxuma BT OPpimypodik-3

KcunmnemMaTopumuyHasa kKopa) 1980)

t df.} jStedHjteB® ¢ jteOcC
A-4yacThb nonepeyvyHOT

ctTebna: HalyanbHas

GopMUPOBAHNSA - gnewpec

B- nonepeyHbR cpes

npob6kaenRorewnn@pné
ocTaTkKK a3numpgepmMuca

1997)

MoKpOBHOM

nepBuMyYHasa Topnovaa I3 I

TKaHDbBIHW CT

nepuaelppwa. BTOPUYHIDMK CEHSD € H

neE pBMWYHOMHAK OH&IMH eyT)kKe KopeHb

cCoCTwMTNEepU &P mMEPambHOTIO OC:¢

ULUWNWUHAPa.

MexXxpay nydvyamMu nep

pacnofaK @YTWH& palTeloOCy ANCTO

BONOKHMYCOBURC( 6, 7).

BTOPUYUYHOM

KOPHSX

ronocemMeHHblX
n3 dbe nnembl
(npob6koBoOT O

B binHOTe T

I ststed ydzOw ftsCtotso dzOW
(fitedH ] tedsO)

MepBUYHEBIE

MOKPOBHELIE TKadtH

NOKpOSPOAMEeBM@IMH b 10

CTebnsasx ApPeBecHbl:

pacTeHMUin. r

(coGCTHeEeH/HDI erHp

KamMbunannemadge nn

3alWNTHBbIE e JIGRNYOHr KeLUHW, U .

Haxoaswmeakgy de heemoimep Mo,
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nppeneHMN oTuyneHdAaerT

HbB, P YaKy B-HK VIR [T KK U

bennopepma cocCcTOUT U3
benno(repwa. 8)
Mpob6bka cocTOMUT K3

ApPpYyTCTYy onNnpo6GKOBEBWNMMHU
o6bnapgpaemn

coagepXnuT B NOMB@AY XX

amMmypckKkwumn) obpasytrT
e

rasoob6bmMeH nNpouMcxoaurt

oTMMupaeT WU

UeyeBUWYKMHU

ycTb MU NpPpOMUCXOAMNT

L1
‘:L).‘ iy ' *. .*"H“ ,C'{,,;_J.

BABOHEeNpPoOHMLaAaeMOCThb IO,
K /HeeTK KT O P bl e

Cnom

CNywmMinB@&E OECOHMEEKE TRA@E®N Y K 1

CBA3bBAaWT

obonoykKkamwu.

yuepes

genedHune

dbennemep

UBBLIX KNeTok, obecne

PpPagwnanbHBbBX Kne’i

pajos
CopepxXxumo
Tennaomsonup)

(m

TONWNHY

LepeBbA
npob6kwu B
Mocne
(pnc. 9)
BHYTpeHllOle HREKKDH IO P &I MI
O6pas

ycTbuya.

KnerToK.

Tt e

Jodaylzfdh dzd?2 - M HHLOy 3BMHEBDP HO M NIB Me N K o-/AWdOTAH B

tdfl.yju
O-6epe3bl( GeamBoTily TO . A., 1997)
cojgepyiaotponnacTOoB, C TOHKWUMWU CTeHKamu. Me X [
8 3TUM OYropkKkoMmM 3akKkhnapgbiBa:
-'ﬂ_ 5 yeyeBUYKMN B BUAe BOT H)
'ig” KneteannoreHa pgensaTtcasa n
Ao 5 KkneTkM 6yropka uYeueBWuUKl
g%‘ } yeuyeBMUYK a yBenmuymneaeTcA
¢m~n.mg-_mmf;g-¢1 Bonb uHaaAc T b HyeyeBUUYKMN co
tdf.eldOs j dedj wjuiodusS: PbIXNO pacnonoXeHHbBbMN
QTATKM STUMPRIBKERINI © ! g o n KA oweMo TMENK e T HIK a
6-3akpbBawwuim cnoin (mns

12

nepewmmeuwarnTcCHA
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YUeuyeBUYK MU 4auwe BCerao

H a HegaBHDO ogpeBreCB&H KIAX I

ApeBecHbX pacTeHN”, a Ta
yBuULeTHha WHEHKXOT Ipiojax: a6n
rpyuwm. dopmMa uYeyeBUMYEK MO

yTonweHunun nober os
OceHb IO, c HacTynneHwneN

hbennowszeHyopKNagbBaeT C /0

ynakoBaHHBbIX (Kack B 06 blYt
onpo6kKoOBEeBWNX KneToK, K O
yMeHbWwaerT TpaHcnuWpauunio.

Ha3blBaeMbll 3aMbKawWwWMm Ccnoi

cnoi paspyuwaerTcs noag Ha.

{qf). s6®CO: H-Bo@okna OO0 PA3YyLWNX BN XINeT GHAO02, c.

BK-BTOpWUYHaAaSA[ pPKyo3pba ; O
KanbuuwmephMpepm,oca ¢

NnepBUYHOI

I

V4

K Op bl

TPp
M H
y
3 a
rn
T K
oT
oT
Me
y B
(y

H

t df. 12 1 tetHSd d -

C sdzdzj derm d d3"

aB

lnpocTheble

Cdflsse 56 T

cBeTB8BOMEKBT pPOHHO

nroJjpasi3;, M0 A2 €

LeHTpPanbHAasSA -MBRAEY O WA
XnopommacpelgunHas (m C

r.

A.

BaBTtyToO,

1997)

vt Isd ydzOvw fsCtetso dzOW Is¢€
(StsteC O, ddzd tdIlsdHtsdR)
PuntTunpgpgomkompmc . aBhxerTcs
€eTUYUYHOMN MOKPOBHOMW TKaHbI,
OrofeTHUX pacTeHWW B KOPHE
6 0/1b WIYYPHKRTBERE H bl X pacTeHNIn’ T
MEHSAEeTCHS KOPKON. @esbooireeH :
y6OKNUX CNoOsSX KOopbsbl, ob6bpa3sye:
aHu, HaxopgAawmecsa CcHapyXun o
MUpawrT . BosHukaert EOMMNI e K
MEPWNUMMMN TKAaAHSIMW OM &/RKFEPYCKTab.M M 1
pTBble TKaHW He MOTyT pacrTa4ar

ennyeHme nonepevyHOTr O pa33mMe,;f

TONweHwue ctTBONna) cCo BpPeN
apyXHBoOe ®OpPKMWU, OHa nonaerToc
pewnHbl.

ToncrTtasd KOpKa HajgeXHo

T B O /1bl JgepesakiBY €CTK N X noBpE.:

€3KON CcMeHb TemnepaTypbl, neE

13



1.3.f j =~ Odzd ylg M® dzd
Y BOAHBIX MHOTOKNETOUYHBIX pacTeHMUihm Cc TOHKY
noaaepxumBaeT GopmMy oOpraHusma, Tak Kak nno

NAOTHOCTMW BoAN4HpXea. Ha3 EMHbIe pacTeHUWA UMewT

MeXxXaHMWYecKMne TKaHKMU, cocTOAWME U3 KNEeTOK C )
(apmMaTypHGBGBE) TKaH, K O Tpoapcblree H @ 6 p a 3oyGoeTc N € @ W E
MPOYHOCTHD MexaHMWUYecKMNe TKaoGmr adpand OPER €T QHIB.

ctTebne (no nepuncgpepmnm) U B KOpHe (B uUeHTpe).
Pasnunuatwrt 4B a OCHOBHBIX TURAQN NS XANWMYY e’

CKNepeHXUMY.

tdm.u 1@MmMlstsS kEetsdzitseots?2 ¢
s Cor 9o s ] tcj Huasdir dciOm
npoTonnasMbLEH A@EPOBIH AR
Paspgpopckuin B. ., 1949)

{

ddo dzdmst t df. t1r57 dzOw C tsdzdzj dzm d
onkKkoBasa KonneHxunnr dzd mlstso tsgts Yyjtedheo 1 st
nonepevyHoMNnNREIM Y jtej ydesd eOLtjL J
KolneHXnWMa 3Be3-fOKKY MsHjtey B Cdzj ss€
22xnopodmnnnoHocHaa na 1-KoXuMBAaNeTOUYUHbLE nNonoc:
3Me XKk nedTRaggopckuih B kneTowegxk3neTHUKu (Pucyt
no nNnpenapaTy aBTopa)

Konneuxuma -fnmpeéiy + -cdlylnds 310 nepBuyHasa o
CoOCTOUT WUKTEXNWHKBIXC HepaBHOMEPHO YTO/IWEHHBMMHU
NepBUYHBIMM NO NPOUCXOXAEHUIW KNEeTOUYHbLIMU CTert

pocCcTYy n PpacTAdaAXeHNIHL KneTKMW® KonneHXMWMbl, a ca

14



KnetTkawm, KOTOpPpble HaxoAasArmrwiA @TIQOaH biG Haik.o e
nosBoNsseT perynumpoBaTtTb OCMOTMYEeCKOe paBet
yepe3 TOHKWE yyacTKWU O06O0ONO0OYKIM. KonneHxunma
TKaHW TONbKO ToOT ga, Korga e& KNneTKW HaxoAm:

yarco pacnonaraeTcs cpas3y noAa anuwagepMoiln nuobo

XxXnoponnacrtT bl. B ™Monopgbix cTebnsax OHa MHOT fa
nepudepun. . . O6bIMHO KONNEeHXuMMa nponcyGemmye
cCTopoHam xumpgw@)k dosnes . 1., 1996, C . 77) .

KonnewHxumma O06bLIHHO He BcTpevyaeTcCs.
B 3aBuMcumMoOCTHN OT XapakTepa YTONWEHUSA CTE
YITONKOBYW, NAacTUHYATYW WU PbLIXAYW KONNEHXUMY

KonneHnHxuma ¢ yTonuweHunamMun oaoeipcie &l 8o By2r r

(p@ax14). KneTkKa yr onkoBoiM KONNeHXMUuMbl nmeer
MHOT OFT paHHMWK a. YronkoBas KoONnNneHXxunmwa B C
TpPpaBAHWUCTBLIX ABYAONbHBbBIX pacTeHNR, B yepewk

KPYMNHBIX XWNOK nucTa.

Knear § zOmisd dzy ®lsita® H X 1 M bl nvmeert bopmy nap:
KoToporo yTonwaeTcsa TONbKO nNapa CcTeHOK (Ha
napeanBsHoO noBepXxHpoudd3).mMBccpe@ae T A, K npumepy

cTebnsax ApeBeCcCHBLX pacTeHWN, B CcTebBNAX nopAaco

s AP
tdMm. [ ABvde | otz dzOmdcOdNsgWaddin pa3pe3 B cTebne nAbH

NPOAONbHBA paspes3 B CTeBaAEeG/H aKk ®HOGIK/HE BEGHOEOS® N b BT

Tonon4a K d&msapglc.kfoorobaBTyTO, 1997)

Hanmuunme MeXKNeTHUKOB B KONJeHXuUuMe He 06
yToOnuweHWw nNoagBeprawTcsd CTEHKMUWU KALT®Ka &AW M Mb
KonneHuxuw® . ( pLx nyto KONMNeHXnNnmy yacTo Has3ek
MEeEXKNeTHUKamu.

g C dzj tcj dan ] pizddderosc y x o i1 TBEpPAbLN) . KneTtkwu n N
BTOPUYHBIE (B OTNMWYME OT KONNMEHXMWUMBI) KneTou

NUTHWUHOM, T.e€e. OfJApeBecHeeBRMMATKWIA KVUBGEOTOAE

15



NMocCTeneHHO pa3pywawTecs. NMoKpeEeTrHN 3@ ODEAPEAIRTIC
3aAa0CTPEHHBIMN KOHUaAaMWU U C OyOoroO/NOULHEKHOHID, 1  NOPACPHEVB3
nopamwwme T NPO3EHXUMHYBEOUW/MBb @ OFWOTISHHYTAY IO C U )
pacnonoXeHb OYeHb NMAOTHO. CKNnepeHXMUMHEBIe
cknepewuwpgb WU BOMNOKHAa.

Ecnun cKNepeHXUMHbBEe BONOKHAaAa BCTpe4yawTcsa E
—-39TO0O ApeBeCWUHHBbLIe BONOKHa (nubépundopm), KOTO
KcunmnemsB.auw@HWw OT cocyAabl OT AdaBneHWa [JpPpyrumx T

Ecnun BONMNOKHa BCTpeyawTcsd -BTOIYBEBO (BY O Pt
BONTOKHA6) (plipeBEeCUMHHbBIE BONOKHA OObBIMHO KOPOUY:¢
oLpeBecHeBAalT. B oTtTnnune oT KnemowCcCca&OMmMa et
pPpaBHOMEPHO YyTOINLUWEHbl.

Hanunuune CKNepeHXMUMb nosBonAerT pacTeHWUs:s
BO3HMKawwmMm B pe3ynbTaTte wu3rmba wvmnaunm nopg A4

CKnepeHXunma mnmMeerTCHA B BerertTartTtwWnBHDbLIX opr aHax

tdm.ueQdzjtej qHT
A-n3 MaKkoTu nbAw3gac aPYWUMB A-m@pBMmOBEaAan -GBOEoOpPpUHHEA D
3nonocTtbi4mpepoBIe (WMaBHANA. baBTyToO, 1997)

HeT unum cnab6bo Bbpa>»eHWay B N
opraHax BOAHbBLIX pacTeHWUN.
4Cdzj tejdmp ekleros- TBEep AbIN) ,
MAN KaMEeHUCTble KAeTKMU. Bo
napeHXMWMBI, nocne TOTro K a
oAapeBecC HxBlePT U LYW P yaoT BAB O e
cofepXwmorek u oTmMuUpaeT (puc.
CknepndpwrkpgxuaTanHbW nNpol

cocToSWwWnMmM un3:

dm.. [ lB8tcdzOw LHadstEROMNEBIMIs] COR] ZGFF Tolfimdmasa n
Te a o n o p-HIooW okc/TebT Koun;o(pPHm B .kX1)e TKWMT a oK



1) cunmnAnbHOTo yTonuweHuWsa 06O OAYLEEKH, N KI1 PrIVIOB/IOOACSHT LL
eTKMWn;

2) oppeBecHeHWMWA ob6BonNoYvYexk;

3)JnocTeneHHOrNro oTMMpaHua npoTtonnacTta (N.V
Cknepeupagb BCTpeyawTcsa B pa3/IMUYHbBIX Oprat
cCTbaAx (kKamenwusa), B cTebnax (XMWHHOe pgepesBcC
Kope, cepaueBUnHE n bnoame. B nnopaax

6oONMbWMMN TPYNNAIMBAH IME COBE@MHONC DQC T U » .

Ewé opaHa OoOCO6GEeHHOCTbL CKnepeupg COCTOMUT B

H BCTpeyatwTcsH4 60NbWN MU rpynnamm, a pacno
mpnobnac T ePyHRmMm s ckKknepeunmpg TakKXe mMexaHumyec
yTo@wW3 gaBarThb onopy n NPOTUBOCTOATHDb cpasnu
XecTKoOCTb B 3aBumcumocTunm OT TOT O, raoe WMMeH:t
3aWwnTbe CeMaH OT nNnepenajgosB TewmMnepaTyp, nopa
OT nNoefjaHMA XUBOPBHEHMMUNEONBEOBEMEHASBIN.

14. 1 csotsHWwh ) I[sC Odzd

TKaHWU, no KOTOPbBLIM nNpPpOUCXOANT nepepgBuxe
pacTBOPEHHbBMM B HeW BewecTBaMMU Hasz3bIBawT Npo

B pacTeHUN 0 C W @uie C TBBENUJESCTTCBA B O BY X npo-
HanpaB/ieHMUAX:

)BoCXOAAHBEA AP @ETBOPEHHBMM B HEeNW MMHepant
BCacbiBaewmMasd KOpHeBOM cmcrtemon, nepeagBuUr ae:-
Kcunnemme

2JHMcxoasHMAacTOKYecKkKunme BeuwecTBa (wmr3neBogt
NUNcTbeB B CBe®GmwXogOMaEM HanpaBaieHw n 3 ama cduwb
BewecTB HanpaBngseTcHa no @Gnoame B HanumseBatwwue

Ta6nunua 1 OCHOBHGLE QIO MBIH b K
NMOKPbLTOCEMEHHMmOX H.aB.T etHenbiibl uife By 1
MpoBOA OCHOBHbBIE 3/1€eMEHTHbI
TKaHb npoBOAS W MeXaHMUUye ( 3anacatLu
kKkcnnemCocygpawen,ApeBecuUHHb|peBecCcUHHa
napeHxuma
bnosmalCutoBupagHble |[lyb6saHbe BO|Jly6saHasa na

KNexTHWwTHNL I
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4= O w

L

c

BecHown, MOoOCOICOKE,WMMIESME@QI aB /J1A€T 3 anacHb»sble B €

nacokKy», 6oratTytw caxapamm) B MecTa noTpeobn

Kcunnedwaos#mao TkKaHWU, cocTofswWwWMme m3 Tpex OCH
Kas3aHHbBX B Tabnunue 1.

KneTke n nbe Mu  ¢piooGe/veb) a lOT HEeKOTOoOpPbMMMSE DMK MWN
ONUWHEHHYWOMEePWMYHbBE UX CTEHKW BUAOU3IMEHAWT
HauntTenbHONNEePEPDPYPY BT C A OOHMUM mnwu HecKO
TBepcTumamMm (B Tpaxeax), MNUW 1N pPOHBMBMAHEBX CUT
py 6.k ax

EcCTb ©MW cCcyuwecTBEHHSbLBE PIEESWEMHUTILE KMENIEYM biH U MV
paxeapapPRAYEOCTOAHUMN He MMernTe . NPOY OKWIACH A |
eEepTBOM COCTOSAHMUMN. B uneHmMkKkax CUTOBUAHBX T|
O3TOMY [AOM XHHP ®bITHOTOPOE Mewasno O6b TpaHCNC
pomcxogdawmMmmm B nNpoTonnacTe NUWWEeHHOTNo saA4pa
nNpaBNsalwT AUCTAaHUMWOHHE NTyarkd UHIaB. biIBa e Mble K /eTK

sfhMddzj 3OKcmnmnema BbINONMNHAET B pacTeHWWN p[Be
l) TpaHCNOPTHY IO, no He ABUNXeTCSH BOAa c

BewecTBaMm;

2) OnNoOpHYW (MexaHMU4YecCcKYyl).

bticOn JdHMPO3EeHXUNMHas*A KnerTka BepeTeHOBMUAOH
OCTOSAHUWUC MEPP BBBAGCHEBWNMN CTeHKaMmu, NPoAao Nt
TONwWBHpPIE TOM COCTOAHMUUMW NpoTonNnnacTtT MEPTB U ¢
0O/10Ce€eMEeHHbIX pacTeHUm AOCTaBKkKa B O A bl oT
becneynBaeTcsd UCKAWYUTEeNbHO Tpaxeumpgamwu. B
paxewpHO@gaxenappyryl oMHTa 4Yreep@a Mol H HbUeM N 0 P bl
epecagpeBecCHeBWNE YacCTWU KNEeTOUYHBLIX CTeHOK. B
eHblWeWh CKOpPOCTbLW, YeM NO cocypam.

vteOan j W, &g ampsykrea uns3 npoaonNbHOINO psaga
pyrom KnerTvoK, cnmsBawWwmxc A B eAUWHY Tpyo6k
eperopopak ax Me Xpay YNeHnKamm. Hannuwne ne
OBEpPWEHHbBM BOAONPOBOAAWMM 3N@MEHTOMP e JBWMI &

no Tpaxee, He BCTpeyaeT nNpenaTcTBWUA B B
OXpPaHAKWTCA OCTaTKWU pa3pylWeHHBX -YKIBHMANKHOBX BC

Bupe ob6bopgkos (pumc. 13.)
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MeXQY COCRAHNMMA
= ANAHMKAMNH
BHYTDM COCYRA
(npocras nepdopauma)
Ynexuk cocyaa
{omia xnevxa)

Monosura cocyna MuTaxTHui cocyn
(nosepxHOCTL paspesa oxpawena) (noxa3san, xax ecnu Oul
OH Guin NPO3PAYHEM)

tdm.ulslteds j ded j( insE.HTOe i nop, 2018)

rtsd o 4 md dadz" § o sz Pdz®@ (MEPEBGESIGERH T AHY T ble
CUNbLOAPEBECHeBOWWMWMKaWmM co3gatwT onopy U 3a
KCunemb. BONOKHA He CNOCOGHbL NPOBOAWUTHL BOAY

1 Otcj dzgn d dgdz" JOT @ dzjkls€edT. Kk M1 Y ac DOy LK P WY XKarkpra x e |
oG paesdyksinapgky. Mo TPAQXEMAMM OTQKIE PRETBOPOB .
okonococypawucrtTble MapeHXUWUMHBble KNTBRaKMBOPOBY Nm
npoBoAasWNAHOIMBRMEBMEHNE U CcKoOpOdaKkKe UB RBRXE
napeHX3yaubla C apoad T/AMN Y H bl e NiBeaAJEEanb Heley WecTBASEeT
a3006MeH nNo KaxmrEepTeHWKKMEWEe. B Tene pacTeHM

pacnonaraeTtTc4d ABYMA cnocobamwu

1. TaxeBasd napeHxunma.
Knerka-
cnyTHUUA pacnonar awTtcs4d B
BepTUKANbHBbBIX T A
Cu;gamnan
TpyOKa
MNapeHxumHas conpoBOXAatwmXx npos
KneTka
flapo 393 1€e MEeHT bl.
napeHXUMHOM
Knetku 2. NNyueBasd napewHXxwu
CurosuaHan
nnacTuHka
¢ nopami MapeHXUuMaroppad®yeBNTbH

KneTku-cnyTHu
YIHAE b acnmonoXeHHEBble

20. Adzst BBO 2O Yty jtt cCcepalLeBUHHDEBE nyuam,
nop 4. m ap, 2018)
coegnHAKT CepAuUEBUHY
pagvmanbHOM HanpaBNeHUMN.
Adztst 30, Bdzd dizlbe.mMme pas3nunyarT:
1) CntoBUAHBIE TPYyOKHM
2) Knescknw T H U U bl

)y MapeHXUMHbBIe KNeTKMN
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4) Ny 6 AHblE

Knetounsie cremxu

BOMTOKHAaA

(hnoasmMHBIE)
5)

WWWWN}EE Knepewuajbl
C
{/e... e E CMTOBMUAHBbIE TR 6K M (
s J§ KnemﬂMammmu
R {opran napewia) 21) - 3T 0O [AONVWHHbLA aKI¥pey 6K MU
" . { Knerxa-cnyrHyua
Fycras umonnaowa cocToOSAMmBM e OT A €1 b H-blX K n
K ¢ mmm e
— ﬂ]ﬁ;‘?‘“ it YNEeHWNKOB, M O [ KX YT &I
] Nacmaa "
o Omicurazo wnpo npoc pacTBOP bl OpraHmyecekumx
ToHKMA npUCTEHHbIT
oo Lt (pacTtTBOpPbL Ccaxapos3hbl).
Qmsunuﬁﬁeno%
m’Si‘a;:’.'a%‘rcm“wmm Y UYUNeHWKOB CUTOBWULA[HE
Ci 'M;cmuxaF
4 e g apes TOHKME Lennwnos3HbEe K
CTeHKU nepByHHDBE XNBOIW
m—' : KneTkn Ha npenaparax suaHsl
O B Sas npoTonnacH,eT aAmBep 3pernb
KnetTkax, BaKyonb, punuoboc
w 1 r
WSZBA;B gzgFonb,apmwyTCTByropa3vaoTpom(
NP, MHOT O MWUTOX dHpMEHKaA2H0 m N@cT
CUTOBUAHOWN Haxo/MHDKTOWA HecKOoOnbKkKO
CNYyT,HNKBE®@PpP at3scys0 BMeCTe c CUTC
Tpyob6kolu B pe3ynbTarTe MWUTO3a
KneTKMU. OpHa KneTkKa pas3pacrTa
npeBpawWaeaeeAaKBCNTOBUAHIWET PYOK
oennrtca u pgeealy THMAL.KNeToK
Ha nonepeuyHblX neperopojek a
TPYDODKBTOpPbLIMU OT A€eNbHBLBE YNneHNK
MeXay €e@afO@BUTCSH MEHIOKNEXB & B-OT U i1
CUMTOBMUAHBLIX KaHaNnbluesB.
; A 13
L ﬂ s dzj SIStz Is dgkurMn e HC M py 0T 0T Cy
56— I L4
aapa B YNeHWNKe C OIOEEIMEHMIB a P
. vRBEs ] dzd g
Lgfgsgﬁ:ujTgﬁg:therynﬂumro nepeagBuXeHunsa BeuwecrTBs
nnasman—ﬂmmamoﬁe
4 CuToBUAHAS L 4P blWK O KPpYynHGBbE, MHOT O Me n
Kannosa B NOP xnoponnacToB, MUTOXOHApPWUIKA, pubo
nnactuwdbleno&gpa
8MU T 0 X 0 HmpManAc, T 19 Knetckmmoco6bHbB BbAeNnNaTb caxap
Bakyonwsnndadpar
12- pn6ocomb, - 3/1€ MEHT bl, T. e. BbIMONMHSAIWT cekK

aHAgoOnNnnas3MaTuuec
(ns basTyTo TI.

p BoipabaTbBaemmble

nmn dhbepMeHTbI
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CUTOBULHBIE TPYyoBGKMU.

[ Bwdzr | dB@EEEdE®. KNeTKNW C TONCTbLIMU OA[pPEBE

[ EBW OV O UzBEdWEOMN3 TOHKOCTEHHbBLIX KNeTokK.
3anacHbe nNuTaTeNnbHbEe BewecTtTBa, nNpoumucxoauntT 6

4 ¢ dzj te JURHC'T.0 B C TBpoe YA/IOad TMeE . ckOepanymwT cBa 607
cTapbx yyacTKax ¢o3Mbl.

lteso sHW Mfdzys d

dopMupoBaHMeEe NPOBOASALWKNX Ny4ykK oB ocyuwecrTE
npokamoébuasa. MpokKkaMbunuim OTKNagbBAOD MKHaBWXAPB
3N1eMeHTbl KCUNEeMBbl.

O6bpasoBaBwWMeCAa M3 nNpokKkambuma npoBOAALWME
KCWuneMbl, HIMAE3 PbIBB VA YOHT bC MIN . B pesynbtaTte paboTb n
TMUna NpPpoOBOAAWMX MNYUYKOB. Ecnun BCce KnNneTkKWn Ny
npoBogAwWwero NYYRFHOKO HfeaK@MmocobeH K AanbH:
Ha3blBaeTcSH4 3aKpbThbM. Ecnwu X e Maxey c apno
npokamMbuanbHbBW cnon, Jawwuim Havano KamMbwuio,
obpa3oBaHWI HOBbLX 3N1eMeEeHTOB GNO3IMb KU KCUuNEN

3aKpbTble NYUYKWN OH & @®/BHEQHAHOOYT /I bBH bIX pPacTeHUIi
peaKO Yy AOBY/SAON-bXHaIXE K TOETPKHPbbI THUEA LBY L O/ b HbBIX ¢

CTebnNm U KOPHU KOTOPbLIX CNOCOBGHB K YyTONUWEHMWUK

t dm. 23 o a3 sdfse flidsodmMtad deap afiEmEEs na e p-
KOHLEeHTp wudencekamsiia, i@ Bl e HAPUYECKUN a-phMmBMGMHaUAbL H
®nosma cBeTnasqa, Kcunnema TeMHasa. (ns3 baBTyTOo T

PacnonoxXxeHne Kcunemb WU GHNO3IMB MOXeT O6bIT
BblgenawT chnepgytwowme TUuNnb NPOBOAAWNMX MNYyUYK OB.
KonnatepanPpHKBKEOWAKMMOHA3bBIBAaWT MNYy4yoKkK, KOorT
pacnonarawtTca 60K 0 60k2317. pcHApIYXRHDOM Pa@m
Ny 4yk a 06 bIYMHO npeagcTaBNeKkHCaN N MO A MO i, DTBOHTY T P @
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Hambonee pacnpocCTpPpaHEHC#MX BCEPEHMRARIX CPABGT EHICI

opr aHax BCeX O4OHOAOONDbHDbBIX n MHOT NX TPpaBAHWMNCT
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dRr4 uvdyr ftosotsHYhdr A dlnydtS@epanbHblli O T-E @ BIT bk
OBOAAWNA NYyYOK MNOACOINHEUY-HWUKHE BEH ammp d1ACPUERHEXIMSNHE
6Hasa nNaPeHABMAHbLE Tpy-CKIW TH MKIRAIMIO & by p 1B cCTOLC Y-
eBEeCUHHASA -TAPEARMMAO@PWaApopdc THWY HBIA coOoypa.
cyan#wond@artblib 6cnokcoyngl,amigpapeBOgAWMA NyyoK Ka
e3ercHG@BHAaA n-aHpaepHyXOWHVBas, -qRaabnreic, 1 e a,y TP e HH A, 9-
HUuUEeHTpPUYECKk I BAMPMB AXaN b Hal i "3 KOoOpameun wp 1 bkpaal
pHeB W LWa - dopomnawes;: M 2e-pwa;aua nbHbBIA NPOBOAAWMA Nyt
nepevyHO-M HOPEEEORA AWM LRAR/MQ 3 MBac,n Me-mapesixuma

OXxxo00Oh S a—
O 00T 0T TLO

BukonnartepanbHBLINW, NN [ABHROBMBDBDOKNEPOOERn &g
Kcunmneme Cc 06eunmx CTOpOH,INEOKW HHAIAYPHYaXCH POYKI—OdNiI 0 3 M |
cnabopasmBmlyHipeHHUn (pucbP233, 32a mpepma4dnposo)/

npucyuwa pacTeiMEITMBIKIB3E H HBEXV, macneHOBBbIX, K O
CNOXHOLUBE@THGBIX . BunkonnatTepBRMAHMEMYT,Y UB UPODY
CAMAHNA ABYX KonnaTepaflNbHbX NYy4YkK OB.

KOHUEeHTpPpUMUYEeCKUIW MNYyuyYoOK BCTpPpeyaeTcs OTHOOC
BapuaHrTa:

l) aMmpuBaszanbHBBMKHYABMMEK ONbLOM OKpPpyXaeT (d

BCTpeyaeTcsa Yy OAHOALO/NbHBX, Hanpumep, B KOPH
(p24d . B, a), n-3y K B1)e AU /B B H HIX
2) antbnu Kk pmbpanbHBNW, bnoama 28kp¥)aemBCcrpawnae
NanopoOTHUKOBUAWDbLIAp NTHBABpUL @R @,
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B pagnmanbHOM nNyyYykKe yyacTKW PNnoaMb WU KCMH
paejmeH bl NnapeHXMMPOoig 52rXTaocHTb O T K N ny ek a Xapack
nNepBUYHOT O CHTAP O @ H UOAB Y RO P b H bl X p&cTteBunimkoppm
OLHOAOI/bHMBYXY KTVA KIMEX paH AT CA O KOHUAa XW3HMWN.
OT NEepBUYHOTO KO BTOPMUYHOMY CTPOEHWNIW KOPHSA

Kcunmnemb CcMeHseTcss KonnaTtepanbHbM. (BaBTyToO

15 Atlstsmddzlsj L qtekze hdj IsC Odzd
(OfmMmd &3d dzv yd tsdedz’ j , d dzd ~ Bztizts o el d dgr)s dats fy dz" |
doTOoOCUMHTERBABHaASA by HKUMUSA ACCUMUNSALNOHH b
ACCUMUNSAULUUOHHONW NapeHXMWMb TOHKOCTEHHBE, CO/[
UMTOoOnNnnNnasMmb 3aHUMaAWT XxnaoponnaacTb. wAOaKWeMY 23

XNOpPEeHXwmmoih Me 3 o dkninesrokw NPpOoOAONT OB@AAD&AB N POP M

TbwWmajanéapgHas HraypbeyHaxtvamAa ,n a5p € H X U M aB 0 /IBO KCHeNpCer

dm.. vyIls: ffjtej ydztsets Ol g p ©OH Az s @mOna) ag € g«
c
KCWnemma aerooagnn, @ 3&8@k ne p e H X u mH(am3 oPbansopgkkpac K uin B

f
y
6-
cTon6uyaTbilm MM nanucapgHbn MexOPIEANMINYIYT OOHIMU HM N
HEKCOK® CcnoeB nNopag BédmpwuwWen 2b5nmngepmoi
XnopeHxuomeac Toduwasas U3 OKPYTFrANblXx KNeToK C
cocTaBnsAeT 3O0HY Trcybopaypn OO MecOaAPmMaMm@n Me XK /¢
coobuwawTcsa C BHemeROANWKLH eWONARKMWMC NTbIA a3 4yep
pacnonoOXeHHbe T nNaBHbLBM ONVOEP A 3MMO HBA KHIEX H €B/i  Maonay
nonocrTwn, a 3aTeM nNonepemvemMae MECKKBRYHPMK OB UC
obpasywwmniicsa B pe3ynbTarTe boTOCMHT e3 a B

HanpaB/fleHWUNW UYepes3 ycTbuULA BLXOAUTK MHAPY XY,
23
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CT®e3 TnNpekpawaerTcasa, a,HARPARHMAE NpEeAXKAKAAT
eTcHanncagHasa T4&/aH bB xaoxgepugoBaacToB nu
Hyto pab6oTy .Ml BCRAY MIW/KsALHWLKU pacnonar aerT (
BUA X ocBelWeHNA,eln T.aen.mpgempaDii.Be KX TK N
EHOWKYNAPHO NMOBEPXHOCTW nNUCTa

acnosoxXxeHume ycTbuUL NpemmyuwecTBEHHO Ha |
noxXxeHunwem rybuyaTtToro mesodpunna. MoTepsa

MegneHHee 4Yepes3 By CHIbMWH|EAR, pacHI® NP XB & [ Kl
KakK HWUXHSS aQeoH®BAHP EeBBAERT I KWaobe C G O 9 T J

YHMKOM yrnanekKkumcnoro rasa B aTMocC (pepe A

neHwune yrnekumcnor o rasa B p € 3/1ye/HBHTLIXT €

X cyuwecrTB, Hacenswownmx nouyBy (OGakTepuimn,
€N BbICWNUX pacTeHUI. MosToOMYy Cc/non BO3AY)>
M, KOTOpPbLIA nNo rpaguvmeHTy KOHUEeHTpauunmm 0

3 yCHwmuMUpacH beIBa

oNwmHa cToOonNnbGYaAaTtToro wu ryéyuaTtToro me3o0dqdu)
MY4HBL B 3aBUCUMOCTM OT OCeBeyYWeBBRBAOM @Y
nNMma pOALHOM KycTe CcCuUpPpeHU, AnNcTbA, BblpoOCLU

T 60nee npbayusaBWBT@bIOAR NCATO, yem T E&acuvBibes uM CaTp

16 MtsteB yd sdzdz § IsC Odzd
GecKOpHEBBbIX pacTeHNIU (MOXxXoo6pasHBX)
nnabl. BBCOAACKLIBYATHEAMHIEROWN X , KOPYUECTBNAETCHS pu
emiza Kk opedesna— K 0o Xxa) , KoTopas pacnonoXewHa
AOTFT O KOPHS. K O p H-€BBbbIpEO CBTObLIT OCCCKCUT aPBU/BAOKOLUEVPXM ¢
O4Ka KOpPHeBOro BO/IOCKAa OYeHb TOHKa a8, a
XOHAO@EMIUWC MTOMOLWbIK KJleTpeekH bp M336 graopusBBba 8 T K 5D
C pacTBOpPEeHHbLMM BewecTBamMm (KOpHeBOE 0
O6MNT BMNEAMKIIX TPORPBOBBCKBMDEBOPHHUBIHAXO0LATC
yxe UM nornouwawTtT arTmocpaprRygloMBaABr poBe Xl
a, Hajg paRKEBBUBAEMTIH, MHO-IBEmMOMB,A TX@AHOBbSA L
B bl X , MAOTHO COMKHYTBbIX KneToK c HepaBH
Kamm. B poXAgnuByklw MUAM TyMaHHY noropgy
pas NpoXoAauUT 4Yyepes3 OTXBeP AITOU SO OB KX eqd & ;M a
NHEeHb BO3AYXOM.
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Cchar HoB blBMeMomA TN H O B ble KneTtiommn BoOacTaEEOMMAK
MHOT OC/TOWHBIA NOKPOB, B OAHO@ACIMILBIX XBHGT BB 1)
ceTtwun, obpa3oBaHHONW TpybuyaTbMU X JTO§ OKMEITIOM O (
—KPpPYynNnHbBEe MepTBbe CO CNUpPpaNbHBMUWU YTONLWEHNSAM
CKBO3HOBIMBAE PCTUAMMU («nopamMun») , yepes KoTop
HanunuumemM rumMmalmMmHOBBIX KNneToK ob6bAacHAeTCHA O04e
MXxXoRlooBa, , Zgl7

170 Of OMOs h dj Is¢ Odzq

BewecTBa, nNocTynawuwme U3 BHewWHelW cpeAjbl
MOTFyT 3anacaTbcs. B 3anacabWuMx TKaHAaX OTK
nepuops pasBupoagypPBETEeBE@AKNA, YT NeBOAb, XUPH.

OTnoxeHwune 3 anacHblX opraHmyeckKmMmXx BewecT
cemMeHax, nnoppgax, B KOpHeEBMWLWaX, KopHensmanogax,

MMeTb MECTO B APYHARpPHUEWVPEBRE QHKX epaAGTEHUNN)

BeTBSAX, MoOODkkaxa.x W«

3 a rHablce BewecrTBa HakannumBatwTC A B onpeage
Hanpuwmep, y AepeBBeEeBapeRKYICNMARPXYNKOBTKAX KOoOp.!
nyyax, LOpPeBeCUMHHOW NapeHXMUWMb CTBONOB U KOPH

BecHoOlW 3anacHbe 6efKaix 0 /Kpuavkevcasyi BA KKOPOHbE X
BEeTBE&ACNajjalbDOHREHBBOCThEe BelWecTBa, NOAHWUMAIW
KCUNBMUBCNONMNHAY@PACAYCKAMMUNEDL eIDYeeKBEGFGXKOBE pPoCT

BewecTBa HaKannumwsalTCA B pacTBOPUNMOM nnv

KoOTOoOpble NO MepRNHKHBpPpe6asBa@XMBAWTCA, B bl C bl X &
3anacHbe coegWHeHUSs B BuUuAe TBepAblx 3epeH (
anvmnungamMmu. Yawe BCero B 3anfNacawWMx TKadHS4AX

Kpaxman unum 6GenokK WU XUp) UNKW Bereapw. TRANan
peaAKo HakannuBatwTcs 6enkKun WU NAUNDWABLI.

3anacHbBMN nNpoaykTaMum B S3TUX oOopraHax o 6bl

MHY NWUH, reMmuennttonosbl) mnwu BOAOpPAaCTBOpPUMbDb
MOPKOBWU, NYyKOBMWLUBbI, nyka, mAe6NM OARAPBOTAX
BUHOT papga) . MHorpa B saA6nokax W sropgax Bl

npoAyKTMaWBaAKWACA OpPraHmyeckume KUCIOTHh.
OTnoXeHMUe Kpaxmana nNpPoOMCXOAMT B aMUIONINE

caxapos cnyxartT BaKyamm KH/a&KTaklw,n B/anom I AH Biee NMKOe |
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rmanonnasmMe, a-—Bl eKMWUEUTEONWIHON)D a®IF o/ )T @Y Kje .4 p . ,

c. ]151

He TonbkOoO MecTO, HO WU GopmMa OTNOXeHUSA p
pa3nnnyYHa. Tak, 6enkun OTKNapagbiBalTCAHbIE B aKkK)
anelipoHOB bIX 3epeH, KpaxMan B aMmnonnacrtTa

NMonNnycCcnoXHbIX KpaXmM™Mal/lbHbIX 3 epemH.

PacTeHwus, nepmoagmyeckKkmnm uUCNbITbBawwme Heq[
ocobble BOJOHOCHDbLE 3anacawwme TKaHU. Yawe B
T O HKHMHTLI X nmapeHXMUMH bIX KneTok, KOTOpble C o,

yaepxunpaBacaapgpk3dv
18] sSLHEZASdtsMdzr | ¢ Odad,
dqddzd IsCOdzed ftotso jlstcdo Odzdw ( O1 to,
OCHOBHYW —-TTa@eRBHX UMY c KPYnNHBMMU MeEeXKnerTt
byHKUMEN Taszoo@ameeraxxwamdBiMB PT aHbl pacTeHUa n
B nNnpouecce AblXaHWSA KUCNOpYEHAewWN a/pileca®E B
aTmMocdepy B npouecce TpaHcCcnupauumm noeTynatT

CHabXeHMUe TKaHem KncnopoagomM mMmnun YyIrnekKkumcinbom

t dme. ¢ 2tc ] derAfBxO: e 6 ne ;c-wbT mmicae OGenokpboiiws Ak a B@aad/ToToag 1 d ¢

BoaoHbe pacTeHUS UM&HITe TIOXH KN ep aGnoB/MPAYSKAVH bl A
B BOAQEe Kumcnopopg WM yrnekwmcnboblh r1ras3 BCelW nNnoBs.
nponyckawT ras3oobpasHbe BewecTBa 4Y@OMHe3 UYCThb
pacnpocTpaHsSKTCsd N0 CUCTeEeMEe MEeXKNneTHMWKORB.

AsapeHXxXnMMa XxXapaKTepHa @aiciT eBHVIIMH,bl XK GMT OHpabBee MO
cpepge, 3aTpyagHswowemn rasoobmeH n CHabGXeHUE

(Hanpumep, NMOor pyXeHHbBX B BOAYy WB®@3 gpyaxc Ty wm
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MEXKNeTHNKAX ANGBIR AHP NBO @AMKN eHUN Takasa TKaHt
obecneunBaeT nNNnaBsyyecTb NO6GEroB U NUCTbeEB.
194 jStojIsstedz” J ddzd o' HJ dzd s dz' dzgr
CekpenpouekrHTesa, ,Haxagamama au
ypaneHma BelWeCT@BBRBX KOACTMIMD d ciae
BO BHYTpPEeHHMWUE BMecTuAMwWwa) .
Cneuvnanunusunupyemble CeEKpeToOpHE
XenesauncrTble BOMNOCKWU, HEKTapHUKMN
MAEeUYHUKNU ”u ap.
Cekpeuwus npomcxoanrt BO BCE€X
AsBNsSseTcsa 4YacTblo Xa@wm&H & p B B ae HTel

GoNbWMHCTBA CEKPEeTOPHLIX KaeTock

Me ek npasmMenpbl, rycrtas umrtonnasm
R o6onoyek, YyacToO OTCYTCTBYWT XnNo0
B 3aBucunmmMorcamob@tr ocBOO6OXAert

t M. o RiI7BO MjStej!

s ktcdotsgO s HEHYXHBIX BellecTHBaAKNeTKN pfensaTc

dr 15 ,

M3OrHYTOR cTpen l.cekKkpeToOpHUGbIE, BewecTtTBa O0OCTa

ABNXEHNA WOHOB 23 KCKpPpeTOpHbBIe, BbigenawT BeLl

XN nNnKM®N K ny3blpes

Tpuxoma. KopoTk B obpasoBaHUM cekperTa npwu

NOoOKa3bBakwWT B bl X O

BakKyonb. pa3Hbe opradHoupgb KnectkwpeEannn

l-Bakyonb,
22nys3bipeBugHasn K cBA3CaHpee BpaweHnemMm VaKieBOHMEEKTanp |
FKNEe-HWXKK-XYTHNKYTS
5a3nwunpgeprman o e p M

7-Me30@uoGlk NBAKA MHOrouyumcneHHbE NAacTUAbB U XOPoO
9kcwumnema (un3 33

B BMECTUNJCWILMAEBXN K TeTK U 00O6bIYHO Cc

FoNb ORKMET KbP,a 6 BT bIB@MAWMY X B O W H blX
pacTemMmmMmeiT OO6UMNbHBLBWR rnagkunpe DMHKLOMYIM;3 M8 T VKWIE
CMHTEe3NpGoOuN (xenesxkwmn HaceKOoOMOSA/AOHbIX pac

WlepoxXxoBaThbLii sHMID NP@aBMEY MU CcIK annapaTt [Fonbagx

FfmpaToapbsl, CNN3EBHEEK T XPARRBRXKPN eaxme B)bl e2
cekpeTupywTtT BewecTBaA, pacTBOpAwWMNECA B BOAE
Xopowo pas3BUT SHAONNas3MaTNWUYeCKUNn peTUuKYyn”

aNUTenNnunanbHbEe KNEeTKNU CBE@MBKEHE aRK® @P 8 10 LBBEET A
BoAe, NUNOWADS..

CywecTBYWT pas3Hbe cnocobb BblgeneHunsa Ccexk

(@]

ekpeTa MOTYT AMHTWMQRYMBIPLIEYN COIVBA®DI MaMIEe MMO il

BbIXO0A40AT na3 npotTonmnaacTa, CeKpeT MaCoO/Xao AWnda C T4vOe
27



HakannuBaltlTCA B CeKpeTopHbLIX TKWIXWKWMEKO iv,e )
nocne pa3pbBa KYTWUKYAADbl, Macno BbXOAWUT.
1 Otelzy @zt § L 56 Ndefetej Jststedz | MstekzCIskzter
stedatsd3’ d yjdzgLCd

TpmoMb YacTO WUMeWT T ONOBKY, pacnoioXeHH
KneTok, ob6pa3ywwmx cekperT.

rclzydy By XdpakTepHb AnNnA p a
ceMeiln®PEBINUBHELBE, .MO Koreaikmbley NMNHE
3aocTpeHHasd Ha KOHLE. B BakKyoc

HaKannumwsBalTCHA TOKCMWHBbI. (rI/ICTaMVII

XPYynkKwni KB HIWICK a NMPONUTa aAHHGBINR K |
06 N1aMblBaeTNmsB akeonICW bl 4B B 1M B a A COK.

pa3gpaxaerT K 0 X WM \DKEV/BOOBT €HKOaI O ,U 1 B bl 3
cCoKpaweHune T najgkunyveeuy K Py pl/peT K &

nnacTWwWAabl, KPYnNnHUBGBIE BaKyonmn, MHOT O

w

HOONNA3MAPEMWEY K Y M.

TpwuXxX o MbBUCHTa A X HaCeKOoOMOSAdOHBbIX pac

t df. . r2e8z yd?2 g B elecC TKBoOat,O p bl e VN XABETIEEKDWB X, 7]
ZzdmMsO CtthipdaoE
BONOC-K¥NILY YA A K-

AppoBakyemBoBN nepepapuBaldTCca. Cunpaumesna xene.
6- 06NOMUBLWMKIKCS

Xryuen (kwize TRKaMB M OT /1OUJEEHVESB AP EHHO N N U wm .

1997)

hbepmMeHT bl C  KMOOTMDOPLKLBLXHH AT 'K O M bl €

gdfm. 4 Rj9BO Mmj SCtejlsdelzs h j2 MmMtsdz! Kguzaind&idc cuc3 B p dze 1 @
BNAKTCHA CeKpeTOpPHbBMMU WU ABe cobupaTtTenbHbMU, norp
yTmKkKyna U KYyTWUHMU3IMPOBAaHHAaAA ob6BonNnoykKka O6GO3HauyeHAaKap
nobp, -KY TUKYNAPHKREBKEPAT B P HB-&C OOMOTAK I&,/1 b4A-HBea KK o-a1THKAB 61 05 -
mMKkpoBakwesimpus®sn (mn3 333ay K, 1980)

stsdzj or J . XamMzak €dgpHbBl ANsS pacTeHuUn, pacTyuwu
OHM noppepxXuMmBawT 6GanaHc nyTem.cdapegnKeme 6 i
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rpebeHwWwnk a. Xeneska COCTDORSBMY3X LULCEOOBHLAXTE K P
(pwnc. 29) .

tdMm.1 BOsOtedzed S o o dHj ,dztsnfpOvrkispdasnéise HHHAOITS0O® K o c HO B aH
TKaHb 3eMNSHWUKW BbCTMNAaeT UBeTOUYHY TPYyoGKY nopg

npukpenneH K O06BeEPKBeE,TCMTRE P GKR ®ER F 9 Wa AT brukiaHHKbae ¢ 134

U BeTooKb, B ebp-THkeak, T agpHmMu K (M3 DID3ay, 1980)

CeKkpeToOpHEBbIE KNneTKWU HaxopgaTtcs4 B KYTUKY
CO6I/IpaTeI'IbeIMVI KneTtTKaMWu nntas3MogecmMaMn.
cnegywuwwbpasom: CONnb BXOAMWUT B Xenesky L
cobunmpartenbHbBMNU KnNneTKamMm U Mes3ohpumnnomM U [BMU:

no nna3MogecwmMamM.

OH a HakannuBaerTcs B MUKPOBAKYyoOnsax, K
nnasmaneMmmMmo ii. Conb N oamBiareare TEC 5 0 XK® MEDSI KXY, LU K¢
BbIXOAUT 4Yyepes3 nNopbl. OGPBBHHKNWN TNEHTEHP.HOP OUNC X O

14 S0dpdi@fBc3 pevangBedg(kidam wenmcTumnkax, nen
Yyauwe BETEHMB@BHUWMUADIABBMR IHA NN E€CITYRKEBP N ELMEAY € HU A
XNBOTBHKANINTENEN, Ha L Be€eT 0 HIO ¥Kaa XB eur ear s X B H GILK
pacTeHmMe 6 14X, NUcTbAR, cappauy B mH-WKIBEK) @ QT
copepxaaryp,acTBYIT hbnos & K me TKOPWH/BESIMAT K a H b

NoOKpPpbLTA KydmmwmnaimeTKamM npuMbikaeT nNpoBOASLUA
"

noctynawT B HMUX 3 (o103 Mbl. Ecnuw B npoBoOopg
npeobnapgaeTtT @nosma, TO HeKTap MOXeT copgepx
Kcunnewma, TO KONMYecCcTBANOY.AXHeKT auDHKLKIN CTHMUK am &
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hbepmMeHTOB neEadP.a3yBT Kne-

HeKTapHUMH®BI OMUTOXOHAPMWUINI,

cCnepoBakKi/eglbkHWO , M HT EHCUBHO
] JHOIBHpPpMCL) BoBoensaiwr

KaneRBAOF®AY C pacTBOpPEHE

E 1 Hel conammu (rytTTtauyuunsa) H
Za nncrTa n 3 BHYTPEHHMUX

: g -8

H e 8 a MoopepxunBawT paBHOBECMUE
OuHa "3 4BY X 3 d MBBUKLSHF

ycTbMmza Paszpgopckuit, 1 NMOTNowWeHMeM B O A bl 7 ee

FrytTtTayuma npowumcxopgumt ocobe
B ycnoswusax, 6naronpuaTcTBY WM X BICsAIO HIBXA H U 10
TpaHcnupayuntiw (McnapeHuUe) BOAb NUCTbAMN.
Boga nokupgaeT nANuCT 4yepEeapnsaoHTbBee P T MiIN Uga ¢
MOCTOSAHHO OTKPBLTH) . Mo g ycTbuuyammn ecThb
pacnonNoXeHapBXMa'MaAapeHXUMHAaAasA TKaHHBHbBIXCOCTC
XUNBDBKXPYMHOSAEPHbIX KneToK. dnutemMa npuner ae
nyyikactToduwero u3 2rfagenwpy O6puoaXKBOPE@HE @MY IO
nuncortTa rmpgartoapqbl.
Bopga wus Tpaxenwpg nonapgaert B anNuTemy, Aane.
YCTbUWUYHY I Wenb BHAKDEEe TAPOoOMMEXY .M LJaToL Ha
nwTunka, dGykKcumnm, NpPpUMYynbl U ApPp. pacTeHum.
FryTtTayumniw MOXHO HaDpmaoRAHWBLC YbIXMHDA NTXEHUK N C
npoXnNnapgHbX WU BNAaXHbLX NEe€THWUX HOYeIMo Kgpuwlel MB C
nncTbeB, NO KpaaMmM pacnonaratwTcsa KanenbKW BO
SBHaAaYEHVETPIRILAT € HUN e ocBOoObGBOXpgaeTcCH4 OT YN306bITK
HaceKOoOMOSAHBLIX WAW XWUWWHBX PpacTeHWUim wnUmMerwTCH
CnNunseob, NnMuweBapuUTeEeNbHbBE CBOX/MOCKN , KUPGIHEKINY HEUGU &
numuwesapwT-eBbASINSAOWNE hbepmMeHT®bI. Hacekomoe,
nepeBapumBaeTcsa GepmMeHTaMMm pacTeHNSA.
l dgzlstej dzded § (t dgHtsG J dzgdz" ) M Stej ssteds
4JCtejststedg § CadzjIsC¢d
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oW oo
Eocga
sT?

CopepXumoe CeKpeTopHbIX K

O6blTb PEEHPETOPHbLE KNEeTKW, OfT
oT cocepnHMXx KneTok, cpeawu
pa36pocadtbl, Ha3blBatT maomnoé
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9KCKPEeTOpPHBLMU umamobGnacTamm.
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nertT n BblBOAWUTC A B O BHEILWHIHI

B@dzts)lcidzq‘w MeXaHNMyecekKmx noBpexageHMAaX n n
e .
.EKO_BA)H%MHE;;EI:OTMMpaHMM O PO @anmeEH e B , BeToO

ryxyas a BB K p gMlpogayMWM BHYTPEHHEI cekpeuy

peBeHspadBab B KA

BUHOT pakimuc Tlann, C MO N bl, 3 QU PpHBLBE Macna, Ay 6nu
o6o0NoO4YKOI KneTKM .
Notosa, 2017) KpucrtannbobHwumHepamBdyTO0 [ . A. ,

«O6blUHEOK PETOPHbLIE KANAeTKMW cKongaecpowmmdvouMiyp, y 0@ [ HNaoK ¢
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accumpnkauyuma HepocTaTOYHO TOYMHaA, Tak Kak B
HUX KNeTKax WROCBODGARPAKNMOK aH@WMMWS §G¢C K @MYB [
HapyXeHb cMEecunIOsawecied0

[ Omdzw dz" | Calzj s€ o p H blE KneTKMWU c MacnsaHMN.
KonneHne ceKpeTa npoumcxoaunT Twunakompagax n
TonnaswMme. «MNpwn HakonneHWN 6oNbwor o KOnNnwu

reHepupywtT ob6onouyka K ndg/roktno sHae p/B.4 kWb, 02n10plo76 K
MW pPO3MHOBBLIE KneTKHM 3anoHEeHbB GepMEHTOM
pa3oBaHMWA TOPUYMYHOTIO Macia.

s tod Mmis O dzlztp dzt€ feljalsifed .Bcer o kneTkun co@eywoekat O
Hepeako KpucTannbe NONMHOCTbW 3aNO0ONHAKWT K
eTKY Has3blBawT Kpuctahpyo3imeHpMaT M WKIOMUCT
adhun g 6patHbl B MAOTHELIE TaWBM,C T DMK P W EKHIHOBIE

TpeyawTcH y npeactTaBunuTenei cemMencTB B W I

NbUUSA MOXEeT oOoTKknapabBaTbCs B KneTKaxXx B BMU
PMbl. WX COBOKYNHOCTbL Ha3blBawT Kpucrtannwuu
cTpaBaBKWU, BO (PNO3IMHON NapeHXUuMe sAceHsA, 6
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CekpeToOpHbe CTPYKTYypb BbagenswT BewecTBa
ONWHHBX KaHanoB, XoAaoB, nNAW6B60 3aMKHYTBbX MewWwl
yacTO Ha3blBaeMblX NWKaMu. B 3aBUNOBRWME@KBBODTE

ceKpeTOpHELblE BMecCTuUAMnNwa pfgendaTcCc4d -/HAA3 UCTXENHIHObI €. H H

tdfm. uvIPFr 9 d¢3j Misd dzd h LW dedz n BOMj: dz -cAaz@ 3 offr tetfHjHi®j ey dz
BMeCTUNMLWE B NMUBNTXHAPEO BM;e CE 1 1 vyes vBr eHIHON ee L BIM ECHTUIA |

KOXype nnopgasmampag@adpmpadd el macno (n3 basTyTo . A)
dndL G ] dzdz’ §J (p @3¢ dgHizdpdadchu@e n n g 1o, p @en&sia N bl B a 10

poXpgatwwni) o6pAREYHNTPCAB P REHMGBOHO CO€4WNHS ILLE

KneTRumMoT 0B Aal,Kn2e0rlk7m B OK P Y B blBaMGEaCTToMB/AKWILA N Bblje.

NonocTb OKCKpeToOpHOEe BelWecTBO. dopmMupyetTcsa an

oTapenseT 3Kckpefpwd. XBBbIX TKaHelw

.o BE>dzwy dzf j: @AMEmMT OO bIK HG3B eHa 0 Mo N elp e y-HBbI XM PCOPAE

tdfm
pa3pe3r, Kdpe nober a MO XXeBenBHUXx@Nn eg®@mBaH ®E
bopMupoBaHUSA NN3NT eHAONOC TBLME K A M IAM@EYRY Wo@aM € N !
maonobnactT

« CXMN30T EeHHBLble CMO/N4AHDbIE X 0 A4 bl npeagcTanB/leéeHbl
nonepeuyH»sbIX KaHamnoB, NPOHNMSIbIBAlWLWUX Opr aHhbl
Pas3nunyHble bunnoreHeTmyeckKkmune rpynn bl pacTeHYV

BMECTUNMUAX Pas3Hbe HB3KCKPEeTOBHIBNE EeUe@gepa:i

netTyuyunme TepneHmA3K@panvdamwe amMbl [ BaBTyTo [.
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CMOMTAHBIX Xon0axX

car oBHmMKOB,

| § dcj deder jrligéepilac TBOpPpEeHME)

pacTBOpPeHUS
pacTBOpSslTCSA,

LUWUTPYCOBBIX,

«HepemgiexpeTOoOpPPMETYDP b

Hanpumep,

n

n
0]
0]
Y
T
. co
t dfm. [ dzj3%ded € d:
YUneHucrTcbleaHak T P X
B NPOAONbHOM
natyk®&esbaHnac pa
MSscuCTOM yelu
penyaTtoBO:NpaAj
pa3peseda Ggione
cpese. HeBneHwuc 4
nepBUYHOW KOp g ¢
BeTKWU o
O6GbIKHOBEHHOT OH
NoONepeyYyHOM - CR
npogonbHem pas NnNo
1- M/UHUMK - ZeTuy
nepgopaynoHHas MO
3pbixnasa nape-HHxX
4- KpucTannepan 0
conei-, 3n51,qep|\54pa

KOoOnneHXWMWMa

BblgeneHMAavun

XBOWHBX O6pas3ytwTcsa BA3KuUe 603

npeagcTaBuT-eMaB boxe M €l oircotBeaa fla pla 1 u

BMeECTWU/NNILWa nosAsB

KneTOoO4YHblX CTeHOK (

o6pasyeTcs MoNocThb. NnsunreH

MHOT UXB)3OHTMUWYHBIX (puc. 33
MnMme T TpaBMaTuyecKk
CMONSAHbBE X.0A4bl B ApeBecuUHEe Kepapa
ana BTOPUUYHOW (PN O3Mb XBOMWHE

NapuoxX@PERX TEPHbB CMO/TTOBMECTMUNMN

T OPp bIX HayunHaeTCsH4 CXWNW3O0OT EeHH
e@anMMUue NX Ppa3mMepoB ocyuwecTBANA
pyXatuwmnx KnerToK. Takwue B ME (
wsw3 or eHheommsa M. N., 2017
[ dz ydzd ¢  (lsi3eldg BUSiZR)F 0 O T A€ Nk Hbl
eTKNW MmN cnAnumBWLMECHA KMETIOK, O
gepxauwme MAMMe bW KEID & HW N W Wa
Ka.
Bce UYNeHNKmMa3me@Rma b 6 oH/ab WKW e
ynnbol: YNeHUWCTble N HEeYTEeHMUCT blE
UneHNWCTWEN CNOXHBO3HMRAGWRNKEB
O € b HblX M/l €4 H bl X KnerToKkK, K C
NPUKOCHOBEHMApPARBYBOPAMPYDO6GON
npoTonsacT bl n Bakyonmu C Nnu
3BeTB/NeEHHY CceThb ..
HeyuneHwucrTble, nnu fip@easb e,

raHtTckasa KneTka, KoTopas pac

OpraHb pacTeHWNIN.

Kak 3/1TeMeHT bl BblgenuntTenbH
KPblTOKEX MEWHAHC T € H 1 I
y 12500

OKONNb4YNMNKOBUbBIE,

MOne4YHNMKMUn l

(B

acTpoBble,

4UTMWU BunmagosB OCHOBH

n Ma K f

3Hble XWU3HeWeRREeBEHEApPMBpPaAaBbL, KY

afbba.BTYTIO . A.
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Xe

MneuyHbn COK nNpeacCcTaBMP@EDY HK®DO®A L BKATAX 0 ¢ D
3BaHWel)or fa OKpaweH B Apypwd@aygxKeBain{yyuma
NTbIA, YyXEOAOBAE@XWY HEBbLIN, Yy WeAKDBINQUDY HBODIM e a

Mo @GU3INMUYEeCKOMY COCTeDSHIWWO samyawicmini dcowmpap

NeAT,K B3 BelWeHHLIE B BoASHUCT bMa B TKy/TedT 0 U H QAM
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AJOHepacTBO-pmamaHly KyacirpTTanepep@opRac/FB0O@MMa
opraHmyeckKkumue opraHmyeckKkmune KMWCMOT bl, caxa
uwecrTBa. B MneuyHMkK ax B (PTHPAE Y @ BOO € &1 6 pkamBaHxomia N
mcrtannbe O0KCcd/hama « ail.ely.n,a 2017

Ocobyw ULEHHOCTHDb npepgcrTaBnaT pacTeHN4d

TOPbLIX CcCOAEepXMTCSHA 3HaAauYuUTeNnbHOEMNKOI/HLBIE C T B O
mpxa c T eHHABIbIB a T (TAA@KE®MPb MCNONb3YWT 3TO0

eYyHOro coklapewoobuspectTHOE —KralyauByHKEDUBICHEC K/ € P ¢
yyyka Ha MupaBsOWMT.Q blHKA.

Ocob6eHHO BaXHOe 3HauyYeHWe uMUMeeT KJeTOYHLbIWH
TOYHMUKOM TNOTI¥NYEeEWHWX HAPHKOCTB U MHOT UX AP
enapéflooewBa M. N., 2017

MneyHuUKNn, copepxXxawne T OpPpbKMEe U SAOLO0OBUTELHE
LaHWA XWBOTHbBMWU, MNEeUYHBLN COK cnocobcTBYE
pPpTbiBakwTC 4 KayyykonogobHbe BewecTBaA. 3ar
epXaT MNEUYHUKHUE MO EHEBKKDDAPATE AN BCHMAEYHOM C
apaunmkopuma, XUupy AblePMe HI etye xa,y YN KYPBYHK
eBa, OepRaxTie&eHK®AI M MNEGYHBIN COK KOTOPpPbLX 60
KOM, cnyxaT XOpPOWWMWU K GIFONT O BBbl MUV LUTYP avB/IAENHVH. bl
oBbero pepeBa (HKxHasga AmMepuxka), no <CcoOCT
evYyawT BaAaXHYW pPpoOlb MNEUYHUKOB B perynauyunu
TeHunim, MOCKONbKY MNEYHbBLIW COK J1er Ko nor J
Heaie Ty Tl]o . A.

Mpepgnonar atwT, YTO MAEYHMUKW yyacTBYyWT B
chnyyamHO Yy MHOTITMUX pacTeHUNn OHWM pacnosnoxe
pykKTypamu, 3anacawnwmmm NnUTaTeNnbHble B e Le
KXe KaK CcBoOeoOpas3Hpexipea.ynanTopeTBa@HII QO
M, YTO KONMYecTBO nNaTeKkca yBenumuumsBaeTcsa |

CTeHne AaKTUBHONOFPXAECMBrEHMPYETSIWLEE BPeMs
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CNPOCEPRASN/EGHBHKRAK, HAa TUEAWMPRBE@D PYEH,

KannunsBawwme MNPOAYKTSHI, CHE 0GB O CKOOOGBHDLNED H MK B 0 X C
e cc@pe pxXalwmecsa B MNEUYHOM COKe, BO3MOXHO,
efaHnusa XUBOTHBLBIMU ...

Takum obpasowm, Ha/BHDWO PAGMBIUCRKPEY @ P U b X
acTBue BblgeneHunwu BewecTBs mnu MCKNIWYEHNMN
YTPUKNETOYHOT O HakKonneHUsa, MMEeWTON BaXHOo

3HeagessTenNbHOCH® @AYT&MMO. NO3TOMY cekper
PMUPYITCSA PpaHblWe O0KpP KXaBKbLIexT ey ol ap & e it T B
OCOTOOH/bb K O 3 K3 OT €HHble CTPYKTYpPb (Xenes3unmcrtTeo
L OTeHHble BMecTuMAMWA ocylwecTBNAKWT Nub6GO0 BH
a3 HbEe OAHOKNETOYHbIe mamo6GnNnacThbl, MABYHMKIM)
XKNTEeTHUKHM (CXM30reHHBLIE M NTU3UNTERMHHBDbIEA XB ME

KpeTupglegambeBa ocCcTawTcioBom® Nk Ppact20a.
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1 @zOo Pj B tsH d uf thi§ tsej dig y @ dzf'~ iy W
C Ol bdud MEdd3 LORSEEIAO dfde Is§ d3i ¢
] sCtetseodz" § 1€ Odzd
[ OB f5ts O lsts@EADL O
colstetsjdedd CdzjlsCd +fdHJtedsr MmMEydes?2 yd"k
Ajdz2 tcOBtSIsST :
1. BISBUT b O CCOTOPECHEHHOVCST MW K AICT @K ORNOKIPO BHOW T K

npumMepe «KoXuuyb AYyKan»

[ BBtczH MOz g mMmmapPponpenapatT «KoxXwumuya nykKkan»
MStieOB SIsT

1 OHOdZdi UpmeybokKneTKkn asanmpgepmMb COYHON Yewy

OTBeTbTe NUCbMEHHO Ha BONPOCHLI:

1. Kakasa @O0 p Mao XK LKbn e(TNopKo 3 erHaxpMeMHHxavam Hiansm)
MPNMEYAHWE: napeHXUMHbBEe KNeTKW umewTt 6o0nee
ONVWHHWPUHB KNeToK,; NPO3EeHXWMUMHbBIEe KJ/TeTKWNW BbLT
npeBblwlaeT WUPUHY.

2. Kak pacniome WieHbloOT O M TEMBEMAD HO? PpPbXNO)

3. Kakyw MpyHKUMI BbNONHAET KoxXwunuya?

4. HaszoBunTtkenepc@HUNONb3YyY A pPUCYHOK 2

t df).CfdHj B0 Mydes?2 Ui " &d3 dzkgma g c ae® OB . HE, T
anupaeepMneTkun asnupgepmb( couaBaidi NYpenwWyGIo Nb WO MNP E

MasnoMmO)T e HK a KUIMeTToKNU, & 32ND 4, [ bl LWKB0a, K Y50 N b .
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{ OMisdlsj dz dzOw € dzj sC O

KneTO4YHas npoTon|/J BKNWYe
rmanon ./ OpPr aHgd
- : J Hdetsd3d d3B t6 O r ekzdzj s to
1 4 &3j d3B tc O dzdz’
-Qnc; -MMUTOXOHSI
-pnubBOCOMBI;
-Annapart T o0/ -nnacTugbl

-MU K POTPYOBOUK MU

-BaKkyonu,
-MUKpOdPUTaMeEHT

- N30CO0OMBbI,

-nna3ManeMMa

tdBfBMd2 § dzOdz Mistetsj dedf §j tOMIsdlsj

1 OHOdzPRp6BTAa ¢ MPAECMOTPMM.e T OTOBHMYyRBAEeNanp:
npuM Manom YBe/IMYeHN. Ha i guntpee glemeéen T @ 94 H YKION €
MONnopgble MUAKW CcTapble.

Ha npenapartTe XOpOWOCTBHERAA KO@AT OHEIA A BH
CoOpfepXuewrokem xoltTonnacT. BEO@MO CoC mpa@mscanomMma Xe HH
BAOOMNb KNETOYHOW O0O6ONOYK M. Bl Bugunrte B 3pe.
HEeCKO/MObK®DT,0 TMONO[gasd KnNneTka. AMp ONn pMTH LM AODEITH O
NMONOXeHNEe B KNneTke.

1 OHOdzd3ja pHN.cyIi TN AT O X HONOT MO NoCcCaOpMO®MmMUBE pucyl
PUCYHOK BbBINONMHAKT NMP@OEabMWT &« apHMHMaHWWOeM . Ha ¢op
pacno/oOKIeHHoMCEM Te Nb HO APyl ApYyrlr@agBedamewn B LW
O6bekKT.

1 OHOdzPjacd4 maTte npenapaT yBMmpuminé6eRARUMwWo Hangurte
CTEeHKYy, apapo, Balkoymonmmwun TUEN THOGCTHTOABIHWLYE.0 P T a H O U A bl
(cTeHKa KneTKupo,uMns@amyasma,m YK axXxumTtTe B Kakck

OKpaweHbsbl).
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Yumonnasma

M.} dj Hse Olsj dz dz | { sOf '( nsts iXlptas jHdagye K wejif

[ OBBtcOlststedzOY tOBKSISO 2

CRLGEtSIssodzj degdj otc]j dizg dedesets ftoj f OtcOlsOe L f dH | tec
dzlz € ©

Cyxune Yewyun

COMHDIE HeluyM

NO4K

—— AoHue {crebens)
ApnaarcuHsle i
KORHMK Y

tdM.ulstetsjdedj dzCS o dyr ( waz CEa feg HouEddsits¢@®. . , 20
Ajdz2 tcO@BaylSI'MITeTEHB N T b B P e ME HIHBIM erpEe K@, bH a
[ Olsjtcd Ccclhbm@neToBasw yKyak 0 B U I a
[ Btstolz H ts oHGadB]q) pr nabopaTtopHOTO obopyaoBaHMA (
cTekn@mapenapoBanbHasa WUT na, MWHLeEeTC T ankuanHeyTrkka ) c
BOOOW.
MSH t©OBBIsT

1 OHOUAJPUT O TEOEBSGMEHHbLIN KD K@mapaeBWwWymn AYyKa:
1. Bo3bMuTe npeagmMeTHOEe CTeKnNo
22 HaHecwuntpee gHMee THOE€ CcTekKknNno0o 1 Kanntw BOAHLI c n
3.YpannTtb CcCyxXxunue Mewywnmu nNYyKOBMULUD®I
4.C HapycKRHOOPMO Hbl MY AT OMONTEeTOBOrNo /1yka CHUMMU
MT NONW HebONbWON KyCcoOuyYekK a3numpgepmMuca.
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5,MoNnoXnTe BKERAMUIYB aB O PP AMeTpPpaAaenNda@MHBA®POET e

n o K

noaga

P O BCHTbIEMK /1 O M . CTapEUUPpeBAaATLbLHEK NTEpT& 1 , He [

CblIXaHMWA.

6.Monoxnte nNnpenapaTtT Ha NpeagMEeTHbLIA CTONUK U 3

7.PaccMoTpuTa@pApaM@a@aT yIpesnt UBBHMM , onyCcTUTe N

CTONWUK BHMU3 C NOMOWbIK pPer PARYPOSPOMPO@MNO BB IMH A:

MeagneHHDO I'IOAHI/IM&VITG CTONUMK HaBepX noka He n

8B.Hampagnte Hy\ydOWHIREE T ME A TH @ bl €K /1 eeToOKkarB NMOBRPEXMJEeHW

nys3

bIpbKOB) ,0 OMeeXer@ERTieHIE®E B € T MY e HNe.

O.Mpn OMIBE@ NUYEHUNMD NSHHMATINETK U .

1 OH

OdzMic Nnd nb 3 V2swBanpmucn. T € opraHomagbl KU YyacTuU K

yBUuagenpuHaT OB N erHHeoMa [BaaTven.

1 OH

OdzgpBcyiTkenelrk M U cpenanTe O06BO3HauvYeHWSd:

Bakyonu, apapo

[ OB & tc O lsts@GEZOBO -
¢l jeo dUudzOY f 56 664 0 Y CEPO Sledin s Ptc © dzd

A j dz tcOBIBEIBEr OTOBUTDL npenapar-t anumagepmb nNunucrT

CTpPp

OBMHKPOBHOW TKaHW nNucTa repamHwu.

[Olsjtcdi@dzT b A T epaHwu.
[ BBtczH BoMMIEdpjO cCMWKIpO N ped@PWAT pP/MHMCCT @ pa HE 60 P

nao

nwmH

1 OH

1 OH
Hawu
K e
1 OH

pac

opatTopHoOoro(npéegaqmeaG®&@HMA NOKPOBHOE CTekKknna,
ueT, nNuneTka)
MSH OB BIsT

OQdddguniloToBbTE BPEeEMEHHbLIN NpenapaT HUXHEN
PasopBurte nucrt repaHwu TakKnmeHwKa@b bic BHIYDKH
CTOPOHBL NMUCTa

MomecTHNTeE MONMTYyUYeHHLbNR yyacToOK B Kanntko B
HakKpouWTe NOKPOBHBLM CTEeKI/OM.
OdzdHacZ.mMoBpRBW™ME HIHDbEIN ap a T npw Manom yBenu!
bonee yopwuHKTCMOMPAT &,/1@C K OB O A8 BMB UC T blMI
TKPMIL . $¢TbULa, npocThble N Xenes3uncriTble BONC
Odzd3apHn.cy-B T e®C H40BHbIX KneTokK sanunagepabl. O

NoNoOXeHWNE KNEeTOK OTHOCWUTENbHO APyl ApyTr a
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1 OHOdzZBajcc MOTpPpUTE TOTOBLIW NpenapmEN «NDAIMEN P MU
yBennumuyeHnmnm MmnHa@@nes @O0 OCHOBH
KneTKHMu anupagepMbl c M3BUNMKUC
6060BUAHDbIE 3 @ MebTKKaMo WM C T bKWIL, .
3apwucyciTTeen 4 a

1 OHOdEd jPaccmMoTpuTe No6oYyHLbIE
O6bpacrTMBHUMaAHMUE Ha bopmy, p
KNeTOK OTHoOCApgYBapoacylipye U X
BOKpPYTI .ycTbuuya

1 OHOdzd YK AKX TP pMYy a3nupgepmMans
KneToK, xapakTep pacnono
OTHOCWUTENbHO A[ApPYTr Apyr a.

1 OHOdzd jJB 5.CHOBHBIX 0 TKMETTKTaexX

MecToHaxagpRHMEN1Ta3 MblB Bakyc

tdf. CHdHjtek® dedyd 60060B M AHDBIX 3 ambikatmx Kxne
B0 IATOSTE L o rpy e 0 rmamiec y imee

1-0CHOBHbLIe KneTkKMWu
2-3aMblKawuWwme KnerTk
3-ycTbMWUYHaA we nb, noagnuvuMmMTe

4-k poWMA BOMOCOK,

5-xene3uncTbiit Bonoc ) OHOGzd nlsOo ' Isj Htesfkzh jddz § M
6-0K0O/T0O BO/TOCKOBGUbIE

7-no6o0uyHbe knetkn. CHaAapPpyXmMHaxMeZATCSHA KOXuUua, 06

XnoponnykKabkKnT e MeCTONONOXE

(2) TKaHBbBI. B ocHO®H®OWT K O

M3KPYNHBbBIX becuBebo®aBUIGMBIEAKMEMET KMTOponnacT

pacnonoXeHb na@apmu . 0 /Bavzeyise HUpO® pMbl N pUBOAMN
obpasoBaHMWOWEAIM, uYMepes3 KOTOpPYW nNpoumcxoamntT I
1 OHOZOHL EMNT e, noyemMy KAeTKMW KOXMUUB nNpo3pa:

ycTbMWYHAA wWenb B ycTbuuax?

| OB Btc OlsTs tedlzO W
¢f j2Ctsf dzOfmlsr o CdzjlsCOR {HdHH»HBBFIHENERZERSO Is
Ajdz2 tcQBpI'o:TOBUTDL BPEeMEeHHbBLN nNnpenapat «3nupg
paccMOCTOPACETPXK M MO € K NeTOoOK, HaWTwu nenmkonnacrtTbl.
[Olsjtcdi@dzT TpapgecKkKaHUUNM

I]BstczHsa@dzgpckon, Habop nabopaTopHOro ob6opy
bnnetTpoBanbHada 6ymara, cnabboihh pacTBOpP caxap
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MBSH t©OBTSIST

1 OHOdHgcdmoTpuTe PUCKNEABBKLKEKDANE
nmncrta Tpafpencck @HB,@MBPTE€ NUCbMEH
Ha BONPOCBHI:

1. Kak pacnonoXeHbl K
OTHOCWUMTEeNnNbHD A[apyr ApyTra

2. Kakasa dopmanayperxeme i s
MAN NPO3EHXUMHASZ)

3. Bce nwu KneTKMN NOKpPOB
MMe T OAWHAKOIBOOPEMYC TPOEeHMUE,

4. Kakyto byBKIODWHAET anp

nevkonnacTbl, Xnoponnac?b B p:

1 OHOdApPprMR2oTOBbLTE BPEMEHHbBN ¢

: 1. BosbmMure B K MO o
tdh. G4 dHjdo PyKY A
IsOHj MS Odadpdedntias) t papneckaHUMW, HUXHEN CTOPOHOI
(ns XpXaHoO®CK.
1989) -cAHATune anunpe 2.Cnerka HagopBuTenum@at OTT
BEkneTkun anupgepm .
l-nelikonpa@ps, cTapahTecb papgenaTtTb @GBUMRRHE@SA [
3-u ¥ T onaaeawkay, o /éb ,
55CTeHKU KNneTKHM! KOXWLU TOHKYIO, .npo3pa4vyHylo

. NMokpoBHywHY MecHaApesMeTHOEe CTeK/JIoO B Kanntk
caxapopacnpaBbTe npenapoBanabHOW WUTFINTOW U HaK
1 OHOdzd j 3.

1. PaccmMoTpurTe BPeMeHHbli npenapart npwu M a .

Hangnte B KneTtTke 060N04KY, Sbapuoa. UL WUTONNaA

2. 3apucyditTen€rkunm OboxugHpmey HHKKe A@gpoONAacT.

3aMblKawwmne KnNneTknW ycTbuua, YCTbUUYHYIO Wen

3. NMogcuntanrte KoOnmyecrTBO nevkonnacrTOB B

pacno/lTOXeHHbBe MenkKune OKpPpYyrnable Tenbuya.
1 OH OdzdQ6 K& .1 B MUWKpOCKONa yBenunuyunBmeeTlSsB pae.
MopgcuymnmtTanmTe, K@EBEKOPBHEO MOIHYMHAATb B MUKPOCKDO
1 OHOdzdKinyBD H M KapTodgenas, nonexas Ha <cBeTY,

Knert/kaen?re O0OO6OCHOBAHHBLWN OTBET.

] OBSstcOlsstcdzD% OB SISO
l"Hiddlsj d dovw Is¢ Odz

cotodsd’ 1 fdHjtd d&dmisO ¢J ttOde
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Ajdz2 twOBIEENTIr G PemMEARPBRAEZI@AMXOMbB 3nNunagepmMbl TUNCT
paccMOoUTXp3eaTpbn C.0 B aT b
[ OjtdOQdmcTbAa repaHmn
{ BtStclzH ts oaMMdedpjo: cCHKaobno p nabopatTopHOTme AMET HY/EO0 B 16
MOKPOBHOE CTekKaa, nNmMpHeireap o,enafpeHmag@a)nr 1 a,
MSH OB SIS’

1 OHOdzdpimrloToBbTEe nNnpenapaT «Xenesawuncrtevle BONOC

1.
CHUMUTE 6GpUOHEPPEWNIOXeHUWEe 2, nNpPUroTOBAEeHUEe cCp

XN NKMN nnn ClI &KPaHun namkCKoyapapr eH0C b H € npunmmMmsa-

«

fdMlIsdkEsyjddi ttk¢ ftod dLeslssodzjddd MtcjL O (W)msd HtcOo
XpxaHoBckwnun B. I c¢c. 14, 1989 r.)
2. NMonoxXxnte cpe3 B Kannw BOAbL Ha nNpeagMeTHOE
3. PaccvMoTpenapart ny®se NINMaH/BEHM U WLadbome UP MT e
TPpUXOMb {Kppooaumiee U XenNes3neamaT eB oy O CKKaK) 1, X YK
3aocTpeHHasa Bepxyuwka, Yy KaKnx wumeetrcsa T 0nc
BO/TO®MK®BIOBO/NOCKOBEBbIE.

4. CpaBHNWTEe OKO/JTOBONOCKOBbLIE KNeTKWU U OCHOB
KnNneToK 060/104KN MeHee U3IBUAUCTbLIE U KNeTKU O
5. Cpepgwu [ TOACHTHPbIOXK O H € Y H bIB O /1M [T & @ 1B bl XVHAIIe[HUbTKEN €
ronoBYyaTbe BOWXOCKMCT OHIOME KGHOBNXH OX U, B bINX O JKONBEKTa0 K U
OAHOM, XeBeegentag®vMoe 3TONW KNeTKONn 3hpupHOE
KYTWUKYNoOW, pasgyBafa ee B BuUAe npo3pavyHOTro
3TOT nNy3bpeK nonaeTca U XMUAOKOCTb BbliTeKaerT.

KaneagpwaHoOr o Macna.
6. PaccMOTpPUTS papyegmmTe HEeCKONbKDO Xenesmu
pa3HbX 3Tanax HakKonneHWA 3PUMPHOTNro wmacinaa, n

KyTukyna, Kanns 3d@upHoOro mmacna
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tdfBr jdziLdMmisr j eotdtsMcd { f.dHAMm@Gpaszdt)yE®On &€ j c®dzdnr 3 dupHO

Kannsa 3@UWPHOTNO Mac/aa -KIYMWMIY/HE N/A0 KW MX yMyKamBas BblTeKkK/

| OB stcOIststcdzDY6 ttOB SISO
Il sLHEZAatsdasdz” | IsCOdzd (sCOdzd fftetso
chl toj dern 3@ toH j MisO

A j dz tcOB3Y S Tb OCOOGBEHHOCTW CTPOEHWUA pJaHHOI

cTpoeHusa wu

pPyHKUMM Ha nNnpumumMepe, BO3ILYXOHOCHOW TKaHMM.

[ O jtcdf@dzT oA HHBIA NpenapaT nNonNnepeyHOro cpesa
MSH t©OBTSIST

1. Hactpownurte MUKPOCKOTPUUN MPAOUMOYTEOMTIEY € HUN U

OKPYXEHHbe MenkummMm KneTkKkamu.

2. 3apncyimte yyacToOK asapeHXWMb, noagnuvnwmrte B

3Kakytw ponb uUT patT bl BMbO3UyaeymMKyo HIOTCUH bfek &8Houg T a kK H a

l . m. uvkIsOs ¢, 1980):

df. 9. IBLHEZAGdsMdOY Ot diddO o fiwEjspdj tHjMsO Bdj
fts
—KNeTKW BO3AYXOHOECB®IB Ay X [D & 10X Wiy HNabongjoecpTvba;, 5
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¢p dzOIs tsdzd yd M s

AJ dzZnsyuntesb

nMonepeuydHbli

tdfm. 1 1®edydssy

¢ tstcdav SHdztsH tsdz! dzl
dicd iX® xaHoBCKMUN ):
locTaTKuN 32AMNKOTIE®ME

3 ocHOBHaAH+d nap ¢
SHAOLEPMPAONYSC KHaAaA:!

3HAOLEP MBbI; - nneypt
Kcunewb nN(epBUYHBS
LUeHTpPpanbHbLN UUAN

yepepagytwTCcsa,

BawWew cxeme

nepBUYHOE
cpes
[BSczHtsa@dzg T KON,

pacnonoxXxeHue

[ OBBtcOlsBstezO7 t©OBKSISO -
Mtesj dd j ¢ Stcda”
fistetsj ded § ) e
CTpPpOaEOHWEO A HBBRHAS,NPEADBAY

SHdztSH 5 &

(fJtodydztsy
KOpPHS upwuca.

MUKponNnpenaparT «.JlonepeuyHbli

MSH OB SIS’
1 OHOdzd flpul. Mmanowm yBeNnNumuyeHun [
mMonepeuYwHblid cpes KOPpHSA mnpuca.

NMepBUWYHWIIOOKKMHDYE M M KHY FTy-BK L EeHT

LeHTpanbHBLWN LuunnunHap. (acpevBCoyin T L

o6y CXeMy CTpPpOeHUusa KOpHS, Of

LeEHTpPaAanNnbHOT O
1 OHOdzdNB y2ure

YyBEeNUYEHNN.

UMnNnuHuHApa.
CTpoeHNne O0ODBEKTa
Ha 4y n H-aTeprecxaic no d p @ 1
06bIYHO

SKBA®PMBRAETKMN wecTuUyTr on

d)

KnertT |

KOTOQpPH®LbE BblMmMmOMTHAKT 3aunTHYIHO

BHMUMaHMUWE

Apyra.
O603HAUYbTEXHaIEB DHSID AEP MY

H a pacnosnoXeHMWe

3anunwnTte PpPbLXAO0O UAW NNO0°
1 OHOZPIC HABMI OO FPBUYUDPH

COoCT asBsfpdasre dzOv . f O ndzd g dgO K pynH
PbLIXNO pacnoioXeHblNoOANMBAKKNETHAI
cCXxewme.

1 OHOdzd JOT 3. 4 eHTpPanbHOT O LUNWMH
OTrpaHuyeHa
L dzH SH.JHed¥ oM T €

MUKEOGC

cnoew
HLa

NoOANUWWNE eT eiAPp T X Me

nna1oTHDO cC

P&CCMOIT pUTe L

1 OHOdzdRackL.MmoTpuTeE puc. 12 n |
Hanlpgnrte Kcnnewmy, KoTopas 3 aH
nonoxeHnme U obpasyeT nyuun, 3 a

MENKWUMU cocypgamu 3Be3pabl)

(BunaA
MEENKHIL YH alXyolAMWTC sk cdamoamMa. Hapwucy

KCununemb U (N0 MbI.
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t g2 Ajdelste S wtedzy  jteod
SHdBH A dtsc g nie O fiplajpdad*
2012): Inepwn u U-KaIg C Yy 4 bl K Cc-n

tdfm. 11. tOHJOdM de 2
CJjtodBOdz@BE&EESTY TO . A.

1-nydyunm K C uHyndyeamcbim, K B ¢n o bnosmaHaodnepma c nog

yTONWEHNUSMU;PpONHCKHEBIE

1 OH Odzd JOTSBEMTCbETMEE BB O P B & bl :
1. Kakyto @Y HKLMWHKK NBELINKON HNISEKPTB MU HO MW K O p bl ?

2. Mo KaKnMm TKaHaAaM nNnepenBUTl cHOTIME BagaMu
oOpraHumyeckKkune?

3. Kakytw (pYHKULWUIW BbLNONHAKWT KNEeTKWU NepBUYH
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| zZOo @] Bystso " §
1 OH Odzd W

1.1rejwdlsj 3

l)cocToOoMKUT
2JHaxoauTCA
34 aue

i tc © oBdbdd’ edp' Ut ets Is1opjnis@.a k u

na3

BCero

AHcopepxurt
55 copepxurt

H a

ME P T B blX
NMoBEepPXHOCTMN
BCTpevyaeTcHa
yeyeBUYK N,
ycTbuuya.

L OH Qudgd®dzdlf tsy olsjjldgits og" ~
) dfjdrSetdaz! Cof gl  slse § Is Od3d

t O fi

XapakTep

KneToK,

cTebnsa;
y TpasB;

2.1l 7Bjtedlsy 2 ftcOs tRr'cdgrarB Wiy jtT@O B X 0 4AaT cneagyt

1) nepBMYHAsaA Kcunema MU nNnepBUYHasas dnoama;

2) ApeBecCcUHa,

3) nyo6;

4) npobk a,;

5 kamM6ui

6) PoTOCMHTE3IMpPpYyWWaAaad nNapeHXuUuma

(ConoBkKoOB a. A., 2

3. YcTaHOBUTE COOTBEeTCTBMUE MeXOAYy NpPU3IHaAaKOM nf
1) BTOpMuYHaAaa Kcunema (agpeBecuuHaAa), 2) BTOpPpM

A) cocTOMT nNpevMMyLwecTBEHHO W3 XWUBbLIX Knert

B) B cTebne pacnosfoXeHa CHapyXn oT KamMbwu

B) B XMmnKkax /AmcTta HaxoagumurtTcsa CcBepxy

) NpoBOAALWKWE OZT)yE@AMEeHTIPaAaxemn)

L) npoBOAMT opma@amamyecKkume Bellwec

E) 0o06bM4HO NpoBOAMT BOAJY U MUHepanbHbLBE CO
A b B r il E
4.YcTaHOBMNUTE cooTBeTCTBMUE Me XAy XapakTtepucrt
TKaHeWn pacTeHWNN: 1) cocypb n Tpaxewuwpgbo, 2)
2 B nopAapgke, cooTBeTcTBytwwem O6GyKBam.

A) Halnuye YR HTO K

B) cocTaBnsawT OCHOBY [ApeBecCMWuHbl

B) cocTaBnNnsaswT OCHOBY nyb6a

') nNepepgBuUuXeHUE BOAbL C MUHepanbHbBLMWU BelLUe

) obecneyeHMe HUCXO[QAWeEer o TOKa BewecrTBs

E) MEpTBbHe TONCTOCTEHHbLIE K/TeTKM
A b B r il E
5. YCTaHOBUTE@MEeEXDYTEAQPGQRBEBRPUCTUKAMMU n B U [

TKaHen:
cooTBeTCTBYytWEM

1) NMOKpPOBHASA,

6ykBawm.

2) obpasoBaTenbHa4a.
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A) BbinONHAET 3aWUTHYW GQYHKLULNIO

B) o6pas3oBaHa NNANOTHO nNpuaer awvwwmmum XUBbIMU

B) ob6ecnewnmpaesmB UPTUNERT pacTeHNnsd

N a9BnAeTcsds MUCXOAQHOMW [ANA BCEeX O0OCTahnbHBbBX

L) ocywecTBNnsAeT CBA3b pacTeHMUdA C OKPYXak

E) pacnonaraeTtTcsa B KOHYCe HapacTaHMUH4
A S B r il E

(http://www.biofaq.ru

6. lrBjtedlsy 2 ftOoldozr édzakRoBlsagals®un cT1ebna 7T
ApeBecCHOrNo pacTeHMWsds MOXeT NpPpOMUCXOAWUTbL nNepe,;
BewecTB M3 NUCTbeB KO BCeM oOoOpraHam?

A) paApeBecuUHa

B) kamob6bwnimn

B) ny6o6

) cepapuyueBUHaA

L) nepBuuyHasa dGnoama

E) nemgBnwcunnema
7. lrBjtedlsjy 2 { tcOoltedp edg Ban MElHonjels B.o o bl U MUHEDP
ctTebne npoumcxoaunut no:

A) ceppueBuUHE

B) cocypgpam M Tpaxeumpgam [gpeBecCWUHbl

B) cutToBMAOgHBM Tpyob6kam nyoba

N kKkneTkKkamM ob6pa3oBaTeNbHOW TKaHM

L) Tpaxewmpgam M cocypaM NepBUUYHON KCcCUuNeMb

EXneTxmWMT HUMLaAM

8. Il " Bjtedlsyj 2 ftcOo dldz pas ABMEBO NMIBO. B O 4 bl n p a
MMUHEepanbHbLX BeWecTB OT KOPHEN K NUCTbAM B O

A)
B)
B)
r)
A)
E)

cocypam
CUTOBUAHBIM TpyobKawm
KnetTkamM KamMbwusd
MEXAHMUWYEeCKUM BONMOKHaAM
Tpaxeunpgam

KT/K-GMY THMNWLamM

9.1 " Bjtedlsy 3 { tcOKpdk'ydy Apyixaujulso®.B bin o nHAKT yCTl

S B
B)
B)
r)
A)
E)

blaenawT B aTMocdepy napb BOAbLI

nornowawT KBaHTb CO/JTHEYHOrNOoO cBeTa
3awmwawT OT NonajgaHuWua B /NUCT YyacTwuy
NnpensaTCTBYIWT NonapjaHMNKB eBU,EICUTCBT B P € A4 H bl
yyacTBYWT B NOTr/NOWEHNUMN TKaHAaAaMMU OAUCTa
ocyuwecTtBnNAaKWT ras3oobwmeH
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1 OH Odzd W

lrBjtedlsy 1
[fpoBOASWasd

)] sHddd fLOsdd d &5 &

f Qo d dz' dz" 2
TKaHbDb

slso jls:

1. Bopa, Heob6bxopgumasa agna @GpoToOoOCMHTEe3a, MNOCTY
A) KnemyaMmuyam
BNNy6AaAHbBM BOMTOKHAM
B) cuTOoOBUMAOHBIM TpyobKam
N cocypawm
2. O6bpas3oBaBwMeca B npouecce @GoToOCMHTE3aAa O
no:
A) Kambuio
B) MexaHMyecKON TKaHM
B) cutToBUMUAHBM TpybKam
N cocypawm
3. Tlo KakKoOin YacTu CTBONAa [P EeBBVEICEHHOW €0 BPOALCHLT €VH U
MMWHEepanbHbLX BelwecTB?
A) pALOpeBecwuHe
B) kamobui
B) kope
' ceppueBwunHeE
4. OCHOBHbBM NpoBOAAWNMM 3NeMeHTOM nyba HABISAK
A) Tpaxewnpbl
B) BOMoOKHaA
B) cocyagbl
N cuTtToBUAHBIE TpPyobKM
5Y opHOAQLONbHBLIX pacTeHWUW pocCcT cCcTebmM B TO WM
3Tanax pas3BUTMUA pacTeHMHA, TakK Kak Yy HUX:
A) KOPOTKWUNMW CPOK XWU3HMU
B) HeT Kambwusg
B) He o6pasyeTcsa MHOrocnomWwHasa nepunpgepma
') HeT cepagueBUHDLb
O6paszoBaTenbHada TKaHb
1. KamMmbunim obecneuyunmBaert:
A) BepXxXxylweuyHbw pocT cTebnA
B) BepXyuweuyHbA pPOCT KOPHSA
B) pocTtT cmeibyna B T OLU
') BeTBnNneHwme nober a
2. Kakytw ponb urpaeTtT KamMbumin B cTebne pgpeBecCH
A) 3anacaeT nNuTaTe/ibHbEe BewecrTBaA
B) npoBOguMT nNunuTaTesibHble BewecTBa
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B) o6ecneunBaert

N ycumununBaert

3.0bpas3oBaTenbHasga

pocT cTebnA

B TONWUHY

POCT MeXAoy3nuii

ANMNOTHO COMKHYTHbLIMMNI

ycTbUuya

TKaHb npepagcrTa

XN BbMMU K

COMKHYTbLMMU MEPTBHI

CTEeHKN n
B) nnoTHO
cybepumHowm
B) ANVWHHBMMN
cogepXMnMbM
Ny w~Monop
uMmTonnasMOoOMm

4 . K o6pasoBar
A) Kcunewma
B) ryo6uarThbli
B) Bepxyuweu
N KonNnneHxwn

5,0bpas3oBaTenibH
A) nmopap KOPpPH
B) Ha nouyka
B) mexay 4ap
FmMoaga KopHeB

lMexaHMnM4yeckas
A) NAOTHO
HapyXHble
B) NMNOTHO
cybepumHowm
B) AVMHHBMMNK
OTMEpLWU M

M) MONOAbIMMU

L motn a3 MO W

= o0

H
M

a
e
X
e

bl M

T

COMKHYTHbBIMMU

BNeHa:
neTkKkamMm, UMEL

MWK KneTtTKawmMmun,

KneTtTKaMMu c TONCTObMMU oapeBecCH

bilWH HBIMIMK X1 T Ka MU Cc

NbHBM TKaHaM OT
dbnoama

M cTonb6GYyaTbln Me3odunn

asgs MepucTemMa Mu

a MU CcCKnepeHXMUMa

A TKaHb Yy pacTe
BbIM Y4eXNUWKOM
nob6er os

BeCUMHONW N nyobowm

Me X aHMU

4yeX/1TnNKOM, H a

yecKad T K

KPYNHBM S4pO0N

HOCATCA:

KaMmMbéui

HUMN HaAaxXxXoOAWUTCH

noykax nooberc

aHb

KaHDb npeagcTaBJ/l1eHa:
CBMEBEBHBNMEbBMMIETKaAaMUNYy TORNMEWHHBRERN

CT

€EHKMU

KneTtTKaMM Cc T O

TOHKOCT® @HHUbBIMMWU

2. ChepnmyecKknepen@gseKBTHOCSATC A
A) MeXaHWUYeCKUM
B) OCHOBHGBIM

B) o6pasoBaTenbHBbM

') MOKPOBHGBIM

3. TKaHW pacTeHUin,
A) anuwpepmMa, npoobK
B) kcunema, dnosma
B) cknepeHxwnma, KO

N kKamé@xnaddpu nn

1LKneTKkn KOXWuLUbl

A) BpeAaHbIX
B) BoOAH®I

B

a

nneHXNMMa

MTokpoBHAS4A TKaHb

nncTa
euecTB
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Nnpos3paddHbl

"

MépTBbIMI/I KneTtTKamMWu

CTbiMU oaopesBe
cogepxXmul
KneTKamu c

K TKaH4dM:

BbiMOAMBOWNE OMNOPHYIW QYyH

n peieAc. U4 B € T H bl,



eyHoroao cBeTa

vy}
~
(@)
o
I

N kwuncnopopga

Kakasg TKaHb HaxoAWTCHA Ha MNOBEPXHOCTWU MO
A) nybo6
B) LpeBecwuHa
B) Koxwuuya
'Y npob6ka
Y pacTeHUN 3aMblKkawwme KnNneTKW aABnawTcHa CT
A) ycTbuuy
B) nop
B) mMes3odunna
) npoBOAAWMX MNYUYK OB
K NOKPOBHbBM TKaHAM OTHOCSHAT:
A) sanuwpgpepmMy, nNnpob6kKYy
B) kcunemy, dnoamy
B) cKnepxeoHXIEMK,N MY
N «kxambébwun, wmMe3odunn
OdGnnmpgepma ob6pasoBaHa:
A) NNOTHO COMKHYTbBMWU XMUBbLBIMU KaeTKamMun, WUN
CTEeHKW u ycTbuya
B) NMNOTHO COMKHYTbBLMU MepTBbLMU KNeTKamwu,
cybepumHowm
B) ONMWHHBMWU KNeTKaMWaOWNONCTBHRUAKANPAERE OH
copgepxXunmMmbMm
N MonoagblMMW TOHKOCTEHHBMWU KNneTKaMum C KPY
umtTonnas MOMm

Mepumpoepma ob6bpasoBaHa:
A) NNOTHO COMKHYTbBMWNU XMUBbLIMU KAaeTKamMun, WUN
CTEHKW M ycCcTbuya
B) NMNOTHO COMKHYTbMKW REPHFEMHMMKOROPEBIKAMPODN
cybepumHowm
B) ONWHHBMW KnNneTKamMum C TONCTbIMU oOfpeBecCH
copgepxXunmbMm
N MonoagblMMW TOHKOCTEHHBMW KeTKaMum C KPpY
umtTonnas MOMm

Mpobka y pacTeHUm
A) nNnokKkpbBaeT NUCTbA,CT3NE /IUeBHEBLTEK ac T e 6 1M U B C
B) nmokpbBaeT KNyOGHUW, KOpPHeBMULWA U KOPHM
B) HaxopguTtcsa MexXxAy ApeBecUHOW U nyoboM
N o6pas3yeT MAKOTb /MUCTa

[TapeHXUMUMHas TKaHb

ACCUMUNAULMNOHHASA NapeHXUMa Yy pacTeHWNI:
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=
o
(@)

A) nokpbBaeT NUCTbA, 3eeHble cTebNMU
B) N oK p blB aeoTp HKe/ByMOUHan ,u1 K O P H U

B) HaxopguTtcsa MexXAy ApeBecUHOWU U nyoboM
Forb6bpasyeT MAKOTb NUCTa

B rpynny OCHOBHbBLX TKaHeW pacTeHWUN BXOAMUT
A) accumMmnauUuunmoOHHAaAA“d

B) 3anacatwuwas

B) BopgOHOCHaAas+d BO3AYXOHOCHA AH

rN accummMmnaumMoOHHAaAaZ“a, 3anacawE|as, BOLOHOCH
OCHOBHAasa TKaHb pacTeHWUW CNAYXUT:

A) aAna ¢oToOCMHTEe3a MU rasoobmeHa

B) MecTOM OTNOXeHMWUA 3anacHbLX NUTaTenbHblX
B) pona HakonneHwHusa BAaru

N Aana ooTocMHTEe3a MU rTas3oobmeHa, Hakonne
3anacHbLX NuUWTaTeNnNbHbLX BewecrTaBs

KHOBHBLM TKaHSM pacTeHWUW OTHOCHATCS:

A) Kcunema n dnoama

B) ry6uaTtbeih MU cTonb6yaTtbih mMe3odunn

B) BepxyweyHas MepuctTemMa U KamMbuimn

'Y KonNneHXMUMa U CKIepeHXMUMa

byaTasa TKaHb NuMcrta pacnonaraeTcasa:

A) nopg BepxHeWw KOXUWUeW NuUCTa

B) Mexpgy cTtTon6buyatTon TKaHbIO

B) pMyTOCH@MOKBUCTbLIX NYy4yYK OB

NN nopgp ctTonbyaTolMm TKaHb0 O6NMXKE K HUXHEW

bl B3 ATb W3 nwuT elp aAr. yQooH1b0XB KWOCBT, O MAHAUIK&ONBA: C , 5

ecrT
0 0 6, http://wwiv.Bigfagruo 6 paboTaHbHEBRDGIE TAHWM
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[lsojlsr
vjfMlssor j LOHOddY 5 Isjdkj cuSOdd yojlks
1 OHOdzdw T dzej MCtd Sdasd §Ooddz dzr B ts

1-124 4-211121 7-6 4
2-16 5-112212 8ap
3-221121 6-B 4 9-ape

1 OHOdzdW™w ) BHdzdd3 JtcOo ddz! dz d3 tSlso j Is

ltcsosHW [BteOLBo|[ jrOddy, I 8Cttsadl Otej dzn d (
5¢0d2 | gowcodl SO s¢od |5¢Od
1-r 1-B 1B 1B 1-r
2-B 2-B 2-a 2-B 2-T
3-a 3T 3-B 3-a 3r
4-r 4-B 4-a 4-a
5-6 5r 5a 5-r
6-6
7-6
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10.

11.

12.
13.

s dMsS dMfsd L co Odzdzts?2 dzdlsj o Ols

BaBTyToO r.A., EpewWwow dB8ndMr nasbomammma o Mu s
Yyueb. TIMMeiobwme Bbicw.-3TWK.¢ 1997,

basrtoy . A. MpaKTUKYyM no aHaToOMMNM n MO Pp &
Mocob6buel/ ' A. basMH.T 0, HdJB o eM-464Exprenie, 2002
BapaHoBa O.T., Pyb6uoBauwe Bp a &T eBHéurai o 1yauHen
nocobuwe K nab6op. BaO6 TYaaw.y pAxxe&xmaik :y HihB @R p C
99 c.

Bacos B. M., Edpemosa T. B. MpaKTUKyM r
cmcrtTemMmaTmnke pacTeHURN: Yyueb6M.o.e Kiwowwiosviie . g d
«NTVWBPOK@W-240 c.

Bunwnuy r.n.., KpboixaHoBckuih B. A.T. BbulToo/mMo rz.9a

BoTauMka. OO0 «MN3pgpaTenbcKkunm pfo&E440dMNKC»
bBnonorwa: /fs 3remnop., H. FrpunH, Y. CrtayrT,;
Na6opaTtopwua -AbatHicin, 2018.

Bunonorna: Mocobue pgna nocrWHnBowMHe 6BILB Y ;
C. B. KysHeyos, C.mM.: BRMAnkbBBREAaM HEEPAOHAa>»:
YMepeHkod482015.

bBunonorna. T e ¢lr. oMB. bl el p3naupeanHan, 1 I . A. 3axaposBsze

mn aop. MH . : Hoes D@0 3@aHMe, 2006.
BortaHunMapdhonormsa umu aHaToOMWUA pacTeHWNIN: )
nepjg.-trommHno ©O6uvnon. AMEXunBacuwkmeelB, H. C. B

EnHeeBckuaM.u: gppocBeuid8mec. 1988.

BacumnbeBa E. M. gdrepnp@pnmMe@H paco®eHNN B cCpe
Mocobue agnsavd.yywudemoeiB.eweHmne, 1978, 112 c
NotoBa /1. W. b ootravHam kua : a HVBOTpPOGMOWIA B bIC WKW X P a
-M.AEHAHA, -521021 7c..

Paspgopckun B. ®&. AM.a:T oGuueie TpcakcarsebHAndiny.€ a, 1 €

PacnopaxeHne TNMpasunutenbcTma( fPebg o101 72 8.10 ¢
<O KoHuUuenuuu [JONAT OEKOUHHOING eCCAKLPW a0/1 BjpHAB B U T
Poccuinmckon depgepauyuumum Ha nepumopag pgo 2020
AONT OCPOYHOMXKX OHOWMMH/BECHK®O I 0 pa3ButTunma Pocc
Ha nepuwmopg po 2020 ropga")

http://www.consultant.ru/document/cons doc LAW 82134/
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l4. BoTaHWMNK a. MpakKTUWKyM no MOpdgonor nwu pacTt

15.

16.

17.

18.
19.

20.

CayTKMWHa, B. AMn Hlokmnk cedlt¥®,8 azQ 1 7.
ConoBkosB . A. EFr'2 no a6 wmo/paro@imée.c:BpBXBunuy
MeTepbyps576 20.15.

XpXaHoBCcKkKuinm B.T., MoHomMapeHKo C. @&, Mp ack
Yyeb. MNdMeob6Belcw. uk22 ¢1.979.
XpXaHOoOBCKMWIMU B. ., TfoHOMapeHKO C. 0. Iy

6oTaHMKMNL ponpo,i983:-4 46 c .

93 KyAHaTomMuma pemceaNMuk -8B g« Mnp », 1980
AkoBnes r.nn., ABepbAaAHOB n. B. BoM.aH UMK a
MpocBeweHUE: AO «¥@d6c.Nunut. », 1996.
Bu-dpak AmMutpua Tlo3 gHS4Kas/awvBiefxgrw ( JaoaTca yna
obpaweHuna: 29.10.2018) .
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YVt RIJrrURC
1 tod dztsy § dad
[fdzso dz' j] R OtOSljtedmMisdSd, WekdSydd d t@miwjjhgetsdad) O Isj dz

v & Odz I Mdzsolide dg¢ ydd| [ jtelsg [ OlsjtedOdz € g ABStedzO € dz t OMmY toj H § dzl
d dzd fmls j dets €
de O
MapeHXxniBboinonHawwa A TK{Xnsagalenniwnosa, O6 blY4HO Kopa, ce
TpaBAHWMCT bIX r e M WILUKE/VIo 3 bl msopgmamMeTpcepalyeBuHEHbB@
MeTabonumuecskmu MHOT f,a BLTBTOPUUYKOKUNEM
Cncrtema B O3 bnoaswmBpeBecH
MEeXKNneTHWKOB nyéaHaa nape
rasoobmeH. Xpa
nNpoAYKTORB. T
KneTkam, yepes
MeMbGpaHYy (cuwmn

obonoykam Knertd

Mo aovapoBlaHHA 5 NapeHXnma

a) dnunagge 3 awnTa oT Bbic | XKuBadalllennwnosa, BoiTAHyTasa |[[TokpbiBaert
NPOHUWKHOBEHNA remumuennkoyiolynnouweHHasaTeno pacTeH
OpraHms vMoB. B o | NPONUTHLIBaIL, cnoewm
MOT VYT HecCcTWu il HapyXHYI K
Py HK UMM CTEeHKY n

NoKpbLBatwUaA
NTEHKMU

6) Me30(POTOCMUHTES Xnead lennwnmesk,mi3ogunameTp Mexay BepxX
XnmoponnactThbl) . reMumuennwNoHenpaBUNbHHUWUXHNM anwu
Kpaxmwmana ctTonbyaTtTaganumcTbes

3aBunmcmmMmocT
MEeCTONOI/OX

B) 3OHAgo/WN3b6upaTtTenbHO Xnsaa lbennwnosa, Takasd xe, OkpyxXxaeT <cTe

bapbep Ha NyTMu reMmnuyennoNno|lKneToK a3nu(ULeHTpPpanbHBLNR
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MWUHEepPpannbHBbIX C ¢ OTNoOXeHUA C 3aKknwyawwn i
Kopow M OK)CHBEI nNpoBOASALWNE
KpaxManoHOCHOE OH o opavea — C R bl
OTKNnapgbBalwTCA BHYTPEHHUN C
BewecrTBa, B CTE€
r)y MNepwniB KOPHSAX Xnsad lennwnosa, Takasd Xe, BKopwmax T evtenksy
MepumcrtTemMaTnyeckK remmuennioanoNapeHXUUMHBNPOBOASAWUMUMN
obpasys 60K OB KopTekc(onve p By
NPUHMMAA yyacTy Kopown). Me-f
pocTte (Tam, T fO¢€ HapyXHbW Ccno
MeCTO)
KonneHnxtOnopa (mMexaHunuyugXuBadglennwnosa, BoiTAHYyTaa |[HapyXHas4d y a
remMmmuennioAO/MHOTroOyronbHanpumep, B |
KnerTKMu K (Mo pebpam U/
CyXamwTtc4 XMnkKax JNMNCTb
CknepeHXxnma
a) BonoiOnopa#ue(TmexaHUNyMepTB|B OCHOBHOM| BbiTaHYyTaa |[HapyXxHas4 Yy a
by HK)yn A CopepxaTcs4 MHOTOYyronsnepuwuymnkn
uenntwonosa, CYXeHHble Kcumnema u gn
remMmuenniowAoO|/KNeToOK Ccoe
6) CknefOnopa (MexaHMWyeMepTB/ TOT Xe, uyuTONMpmMonuaunmteKopa, cefpaoage
msopgunametTpnnopgs (B O0KQ
XO0TH4 BO|MW KOCTOUYKax
BapwuaHT bl 060NM104YKMU
Kcumnema |CMeCcb XWBbLIX WU MepPTBbLX &TIET OKaK e KEVM@wWa Clo fJRPKEHX N MA
TpaxenpgitllepeagBuXeHue MepTB/TOT Xe, UTOoO|lBboiTAHYyTaaun|lMMpoBoagawasa ¢
cocyAabl MMUHEepPpanbHBLBX COIJ TpybuarTtasd
dnoama CMeCb XMWUBbLIX WU MEPTBbLIX KNeToK. Bo opnoasamMe copgepxaTcsda T ak
a) CutojllepemMeuweHne gXnsblelbennwnosa, BoiTAHyTasa |[[lpoBopgAauwasa c
TPpyob6kKkmn BelWwecTB remunuyennwono|/rTpybuartas
6) KA ®PYHKUUNWOHUPpYIOT Xneeolebenntwono3sa, BoiTAHyTagda, llpoBogdwaa c
CNYTHUWULECUTOBUAHBIMUNU TPy remMmuenniaolys3Kkue

56



ltod dzsy J. fletfgets8 dzr §| MYtsmMtse' Jtedetslstse dzj

feddzydfr ©Oeslr M BIStesMSsfosd d tj s

tcd Mz dzC 59
UjJrndd SO dLeBlssodzj dedw o tcj d3j dadz

Mpwn M3TOTOBJ/IEHMNMU BpPeMeHHBblIX npenapart
nocnepgoBaTenbHOCTb OoOnepauywnii.

1. Mo T MW TwatTenbHO BbLTUpPpAWT npeé&lagmé BIH Hee
cnomMaTb OYeHb XpPynkKoe NOKPOBHOe CTekKnNno, er
nonoTeHULa MexXxAay O6o0nNbWMM U yKaszaTeNbHbM naint
KPYTroOBbBMU LBUXEHMWAMU Nanbulyes

2. HaHocAaT Ha npegMeTHOEe CTEKRMOQEeRARAN KI
peakTuBa uMUAW Kpacwurtensa) .

3. JenawT cpe3 wMW3ydyaemolle®@ BUMEr.aHa nNpu nNow

4, Boi6paB caMbli TOHKWUW cCcpea3, KnapgyrtT er
XN OKOCTMWU.

5. 3akpbBakwT cpe3 NOKPOBHbBLM CTeKNOM Tak,
3TOro pDeKpgEgo®BKNO OepyT ABYMSA nanbuamm 3a T p
Kananm XMWAKOCTW U NNaBHO ONyCKawT.

Ecnam XMAgKOCTMU MHOT eN,04M NT@KPOBHODERAET €
M3O0BITOK €ee KYCOYKOM @MUAIbTpPOBaAaNbHON Oymwmar un.
mMecTa, 3ano/fTHeEHHbBIe BO3AYXOM, pob6aBnawT Xupg
NOKpPpOBHOT Xpokmaeitomsa kK uin BJ ., 1979, c. 14

ltedeslssodzy dzgdd Mtej L O

O6bekKT cnepyeTtT pAepxXaFfs MP.anBe@Ob/ke KPry K3ea, X N/MEa:
60NbWNUYMK alB aTE€NbHbBMM NanblamMum neBRWAH pywmb (W0
YPOBHSA cHpaedsaan)a. BGIpaBHWUBaeTcC4 NMOBEPXHOCTHLb,
BEputeon, BEeHl&@WN ®KO Kb CoePHEMM nNnaBHbBM O6bcTlpum |
3TOM O06beKT CHTapLoor Of espeXaTTbK aCI B P OL O ar OPwWI YT a n
cpa3y HeCcCKONbKO cpe3oB. Jle3Bue BCe BpemMsa CI
He noAalcXxwxwanoBckuin B.I., 1979, c. 14]

HekoTopble O06beKTb C/JOXHO pe3aTtb A( TTOAHKKUAXI

0O6bEeKTOB HY XHO Mcnonbs3oBaThb cyb6cTtpar an s

H

n

e b

ONbWON KYyBGMK. Nanee npopes3awT nocepeal

oMeuwawT O0O0OBEKT.
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Cpes LODRHUNUT b CA POBHBIMHK @M ™HJeL UWAH@EK bIhe T K |

napeHXuWMbl) , opTaHBOHCOMMVTEEP/HEbHMO [Re we oo mip HR 0 1 8, C . 1

pac
npw

npwu

nes
060

npe

1)
CTO
2)
3)

tdOSydw dzO@ tsHtej o j Mdzj dzd § 9 BB
BpemMeHHY peackuyumuntiwo i@ YrHypBEOBRIEGICTH e HM €N 0 MO Wb
TBOpa GnAopor  nwuyumnHa. QT 0T KpaounMe/OyREar
obpeTatrT KpacHBbli uBerT TONbKDO B KMncnoi
obpeTawT BCe oapeBecHeBwWUEe anemMeHTHb (Kcwu
MocnepgpoBaTenNnbHOCTb AJeNCTBUMUW ANSA OKpawKBa
1) OTTAHYTbB @MmBIh@p @AYy MOAY, B KOTOPDAT OIEEKMN

npwu CMelweHUNUMN C BOAOVI H e YMeHbUWMmnacehb K O

2) KanHyTb H3a Kcapne/su 2 opor NwWULKUHa, Tak, y
MOKPGLT

)y MogoxpgaTb OKOMNO MWUHYT BbI, B0 pBRE& NN A K 0 TEQ
TOHKMWUAN U Menkunmih, xBaTtut 30 c.

4 OTTAHYTb Gnopor nwUmMH dGuUAbTpPpoOBanNnbHON 6V
KMCNOTHbI: ANS9 3TOT 0 aglKOWHKWT BB K TMEC KUDETeyH Mo K

5 fo6aBuThb H a cpes Kannw TranvuyueprAaea. cpa
npepgoTBpawaeT ero BbiCbixaHne. Cnepgurtesb,

6) AK Ky paaTkKHpoblTHE Cpe3 nNOoOKpOBaAPpMACBE eH@OMAanNYC
BO3A4YyXa.

MpMTr oTOBNEHHGBbINW Takmum pabpmadpBapEpapart

pocHPRemweve®d4 8, ] c. 170

] cQo ddzO tOBIST fMts Mo jlsser & o3

1. Pa6oTalwT C MUKpPpOCKONOM Bcerpga cupgs.
Oro nnevya Hepganeko OT Kpasa cTona. Bo Bp
pyAoBaHWE [HOONXHO Haxop@IMEeRNHHKAG PABAOKPAaE

napoBa/ibHble UTANbl W T. 4.
2. HacTpauwBatwT O ERAERHIVEESY HOEEH MU A :
YyCTAaHOBMUTHDL PpoOHTanbHY (P WEMHHA3LY Y PKOOBHHAEE H B P @ £
nunka;

OTOABWUHYTbL Haxopgsweecsa NOoOJg KOHAEHCOPOM K

NOODBTbLK OTKPLTH Avnadpar My ;
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4) ybeanuwsodycrtTabse nMauwmp Tl 0

nNoMOLWMN KpeManbepbl

5) rnagsa B  OXEHIHSPM U

OCBeEILlWemMHI®Ee 3 peHNs. Mpw

NOAHUMUT e
ABEMp K a N a

paborTe C

yBe@Ouwyerarnmdasxno u 0

ero Ha 1 ¢cwmM oT

MOBHUWAORMUN NN /AW

MMUKPOCKOT

ocBeTnTenemMm nNofgCcOefUMHAKWT WTeKep MCTOYHMKA 0
3aTeM NOAKNKWYAaKWT MUCTOYHMUK NMUTaHUA K ceTun.
6) Monoxurte MNPUT OTOBJ/NTEHHBbIW npenapaTt MHa
Kpemwmanowneypcr nTe o6bekTtTns pgo 0,5 cwm wu, rnapgs

noAaBneHNA

7) Mocne wM3ydyeHWU4d

pes3kKdaoarax B30 Hpmaxda Hma H(e

npenaparta

pasgaBuTtTe I

Ha ManomMm yBenu

6o0oNbWOM YyBenuuyemwipawe Hlmen MmMUOWI®KbLBEepPpa CMEHMUT
nNPpaBUWANbBHOCTWN YCTAHOBKW MOXHO CcyaguTb NO ner
pe3kKoCTb MnNponmsBOagAT MUKPOBMUHTOM. Mpun 3TOM
noBopayumBaTb He ©O6o0onee ocewmpoma.l.RRe nanabd VBT 4,
Ha O6o0/1bWwWOe yBe/IMYEeHWE TNONe 3pPpeHUusa CUNbHO
yacTb OObBekTa p[JOIXHAa ObTb B LeHTpPpe nNonfa 3pe
8) Mo OKOHYaHWUNM paboTb Ha OONbLWOMMWMK/BERUIIKICIE |
Manoe yBR/IMmM@AHKEe nNocne 3T0ro yb6bupante npena
OrpaHnamTens Okynsp  9) flocne OKOHYaHMWMA
iliaria MUKpPpONnpenapaToM

MoHokynsiphas H € 0 6 X 0 4 M MO onycTwurt
BuHT Hacagka

YyCTAaHOBWUTDb H a

Oepxarens
npenapara Pesonseep N P €AMETHOT O CTONNK
—— OTKNWYUTEL, MUK POCK
HaCTPOMKK SO UeXNoM.
Pyuka TouHoit 10) MNMpuBecTM B n
HacTpPOWKK

Mpeamethoin [P 800 €€ MeC T O .
BeptukanbHoe CTONUK
nepemeLueHe KpemManbepaHT O n
KOHAeHcepa
— Fimtsn rpyboro nepepagBuxXeH
KOHAeHcopa oceeTMTENA N meeT OB a 6apalwka
Vpucosas § kKoneca), BblHECEeHHE
pvacbparma BHewHui BUA Mukpockona Odiceiiiie

Buomen 2

t diflelsActsj dedj RISt O
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l1tcOaddzO fwdetslssodzj dedvw Htoj f OO

1. He mMcnonb3ynte CAUWIWKOM @ oMb DOE) U CTRaAkH TR & K

XN OKOGMDMBBICTYNUTbL NO KpasaM nNpeagmMeTHOrNo CTek.
O6bekTMB He p[ONXeH MNorpyxaTtbcsa B BOAY. Ecni
MOXHO pfOoO6aBWTb, NOMECTMWUB HeOKPIGAHAN K adiTaon 8.0 4
2. He nomMewanTtTe B nNnpenapaTt ©6Gonbwme @GRarkKmMmeH
npMBOAMT K TOMY, 4TO Ha CTeKNne MOXHO OypaeT H:
HUNTemn, B TO Bpewms K aK H WK

ocob6eHHOCTEW cyrcAAeTb He ypaa

3. CtapainnTtechsb mnsberartTeb 006p:

KonmyecTBa BO3AYLWHbBX MNYy3blpb

= / 3TOro npenapaTt HYXHO Hakp®bIB
Puc.Cdi2c06 Hakposan MOA yrnowm, YT O6GbL NWUWHMWNIA B C

NMOKPOBHBM CTEKJ/TOM C

< HeKOoOTO bl X cn l-I&,E}:|C)(6H NAN CB D O b
npenapoBanbHOW WT Nbl P y A

npenapoBanbHI2o urny (pwuc.

t dmkz dzts €

PesynbTaTb MUKPOCKONMYECKOrNro wnU3yyeHusda p
LeTanbHBbl PMUCYHOEK LONXeH 6bITb npefgenbHO 5
CNnyuyamHblX noppob6bHoOoCcTeEN. CpepgcTtBamMmu mn3obpa:
BbINONHAWOK PMEYEHT bIM KapaHjawoM cpegHenln MAT KO

PncyHock Heob6Xxoanmo cpenarthb Takol Benuny
mM3obpasntTb BCEe HeobBXOAgMUMbE apgeTanwu. Mponopuy
OGbITb COXPaHEeEHbl. PUCYHOK CcHabGxXawT NOACHMWUTE

MpM MN3IYyYeHUU MUKPOCKONMYECKOTNIO CTPOEHM

nMPpPUHaAaANEXUT CXEeMaTWUUYUHOMY PUCYHKY. Ha Tako
YyCNOBHbBMNU O6GBO3HaAUYEeHUAMMN, 6e3 BbPUCOBbLIBAHLMUS
co6noagawT NPONDAEMABMHBMKIYK DHSAMU . CxemMa MO X

PUCYHKaAaMU HebBONbWWUX YYacCTKOB TKaHel.

PUCYHOK ABnNsseTcsa HEe TONbKO OTYETHBM MarT
MEeTOoOAOM McCCneagoBaHMAa. B npouecce 3apuUcoBKM
MW nompoG3Hagavya yuyeHUKA He TONbKO CMOTpPETHb,

cpaBHUB(aXrppxamxo.eckumn B.T., 1979, c¢c. 14)
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