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CopepxaHue:

Pa3mvHoxeHue U e2o0 3Ha4eHuUe
[leneHue — criocob 6ecrnosio2o pa3mMHOXEHUS
PpaameHmauusg - crnocob 6ecrnos1020 pasmMHOXEHUS

BezcemamugHoe pa3MHOXeHuUe — crnocob 6ecrnosioco
pa3MHOXEeHUS

CrniopoobpaszosaHue usu crnopyaauus — pasMHOXeHUe
rnocpedcmeomM Criop

KnoHupogaHue — uckyccmeeHHbIU crnocob becrosioaco
pa3MHOXEHUS

[lorioeoe pa3aMHOXeHUE

CeMeHHOe pa3MHOXeHUE

Bb1800hblI:

Pa3MHOXeHuUe 8 pacmumeribHOM Mupe. (npumepbi)
Pa3MHOo)XXeHuUe 8 Mupe XXUB0OMHbIX




PasMHOXeHune n ero aHadeHue

PasmHoxeHuwe — Bocnpou3sesneHue cebe
noAaobHbl X OpraHU3IMoB, YTo obecreyumsaeT
CylecTBOBaHWe BUAOB B TeYeHne MHOrmx
TblCAYeNIeTUMN, CocobCTBYeT yBeIUMYEHNIO
yucreHHocTu ocobeun suAaa,
rnpeemMcTBeHHOCTU XU3HU. becnosoe,
noJsl0BOE U BereTaTtuBHoOE pasmHoxXeHue
OpraH13mMos.

cogepKaHne
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| H| lenenue — cnocob becnonozo
DAZMHONCEHUS]

becrnonoe pasmHoxeHue —
Haubonee ApesHU cnocob. [eneHue
OAHOKNETOYHbIE BOJOPOCNH - cnocob 6ecrnosnioro pasmHoxeHus,
ST XapaKTepHbl v AN OAHOKIETOYHbI X
OpraHU3MosB, rnpy KOTOpoOM
MaTepuHcKas ocobb AenuTcsa Ha ABe
u 6onee noYepHUE KNeTKU.

MoXxHO Bbl AeniNTb:
a) npoctoe buHapHoe AerneHuve
(npokapunoTel) 6) MUTOTUYECKOE
6uHapHoe geneHuve (npocTelilwue,
OAHOKIIeTOYHbl e BOAOPOCSIN)
B)MHOXeCTBeHHOe aefieHue , Unau
. LWN3OrOHUIO (MASISpULAHBI A
XrnamugomoHaga Xnopenna I'U'IG3MO.£¢MI7I, TPUNAHOCOMbI )
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B 6ecrioniom yyacteyeT 0AUH OpraHU3m, B TO BpemMs Kak B
MOJSI0BOM Yalle BCero y4acTsyroT Ase ocobun. Y
pacTeHu becriosioe pasmHoXeHUe ¢ NMOMOLLYbFO CrOopbI
— 0f4HoW cneyuann3npoBaHHoOM KNneTku. PasmHoxeHue
criopamu BOBOPOCTIEN, MXOB, XBOLEN, NayHos,
nanopoTHUKOB. BbicbinaHue crnop s pacteHuu,
npopacTaHue ux v passuTue 13 HUX HOBbI X AOYEpHUX
opraHu3smos B 61aronpuaTHel X ycnosuax. [(mberb
OMPOMHOI0 Yncna cnop, NonNaaaroLLmXx B
HebnaronpuaTHble ycrnoBus. Hesbl cokas BepOSTHOCTb
nosBsieHNsa HOBbI X OPraHU3MOB U3 CrOp, MOCKOSIbKY
OHY COAepXaT Masno NUTaTesibHbl X BeLecTs U .
MPOPOCTOK norsiowaeT UX B OCHOBHOM U3 OKpyXaroLeun
cpeabl.

COLICDMRAHVIC
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l H| Ilouxkosanue — cnocob becnono2o
DAZMHONCEHUS

[1oykosaHue - cnocob becrnosioro
pasmHoOXeHUs, Npy KOTOPOM
HoBble 0cobu obpasyroTcs B BUAE
Bbl pOCTOB Ha Tesle pOAUTESIbCKOU
ocobu. [JoyepHue ocobu moryt
OTAeNATbCA OT MATEPUHCKOU U
nepexoAnTb K CamoCTOATEIbHOMY
obpasy xu3Hu (ruapa, APOXxu),
MOryT OCTaBaTbCs _
npuKpenieHHbI MU K Held, obpa3ys
B 3TOM CJly4ae KOJIOHUU
(kopannosbie nonunsl).

KneTka gpo>»xkKkeun

conepxaHme
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| H| Dpacmenmayus - cnocod becnonozo
DAZMHONCEHUS

armeHmayua - Crnocob

ecrnoJsioro pasmHoxeHus,
fpyY KOTOPOM HOBbI €
ocobu obpasyrotca u3
¢ parmeHTOB (4YacTtel), Ha
KOTOpble pacnaaaetcs
matepuHcKkasa ocobb
(konbyaTbie Yepsu,
MOpCKUe 3Be3Abl,
cnuporvpa, 35104e4). B
OCHOBe cf parmeHTaymum
J1eXUT COCcObHOCTb
OpraH13mos K
pereHepayuu.

cogepxaHue
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| H| Beecemamuernoe pazmnoodicerue —
cnocod becnonoco pazmHONCEHUS

BerenamisHoe pasmHoxeHue - ‘
cnocob becnosoro Nanarus
Pa3mMHoXeHUsl, Npu Konopom
Hosble ocobu obpasyronts unu
U3 yacheu serenanmsHoro neJsia
manepuHcKkoii ocobu unu u3
ocobbix chpyknyp (KopHesuLue,
knybeHs n ap.), cneyuarnbHo
npeAaHasHa4yeHHbI X AN 30U

OpMbl pPa3MHOXEHUS .

eremunMBHoe pasmHoxeHue
XapakmepHo AN MHorux rpynn
pacmeHuii, ucnosib3yents B
canosoAchee,
oropoAHuyechse, cenexkymm
pachmeHuii Ans coxpaHeHUs
nosiesHbl X Kadechs AR i)
(uckyccneeHHoe BerenmumvsHoe . 3emnsHuka <2y ¢ laprogens
pasmHoxeHue). =
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BeretatusHoe pasmHoxeHue — pasmHoXeHue pacteHU ¢ MOMOLYbIO

BereTaTuBHbI X OpraHoB: HaA3eMHOro unu noasemHoro nobera,
YacTU KOpHS, NINCTA, KNy6H4, SlyKoBULbI. Y4YacTue B BereTaTuBHOM
pasmHoOXeHU 0AHOro OpraHu3ma unau ero 4Yactu. CXoACTBO
AOYepHero pacteHUs ¢ MaTepuHCKUM, TaK Kak OHO NpoOAOoJIXaeT
passuTUE MATEPUHCKOro opraHusma. bonbas 3¢ ¢ eKTUBHOCTL U
pacnpocTpaHeHve BereTaTuBHOro pasmHOXeHUs B Npupoae, TaK
Kak AoYepHUIA opraHmnsm ¢ opmupyetcs bbicTpee U3 4acTu
MaTepuHCKOro, Yem m3 criopsl. [l pyumepsbi BereTatmBHoro _
PA3MHOXeHUS: C MOMOLUbFO KOPHEBULL — JIGHAbI LU, MATA, bl peu U
Ap.. YKOpeHeHuem HUXHUX, KacaroLmXcs noYBbl BeTBel
(oTBOAKAMU) — CMOPOAUHA, ANKUIA BUHOMPAA, YCaMy —
3eMIISHUIKA, JTYKOBULIAMU — THOJIbMAH, HApYUCC, KPOKYC.
Wcnonb3osaHue BereTatMBHOrO pasmHOXeHUS rpuy Bbl paLyBaHUM
KyJ1IbTYPHbI X paCTEHUM: KIy6HAMU Pa3MHOXArOT KapTo@ eflb,
JIYKOBULIAMU — JTYK U YECHOK, OTBOAKAMU — CMOPOAUHY U

Kpbl XOBHUK, KOPHEBbI MU OTIPbl CKAMU — BULLIHIO, CJIUBY,
YepeHKamu — rJs10A0Bble [AepeBbs.

coaepxaHmne
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| H| Cnopooopa3zoeanue unu cnopyiauus
— PABMHONMCEHUE ROCPEOCIBEOM CROD

B : [lanopoTHUK
CnopoobpasosaHue vnu Loy Aats T

cnopynayma - pasmHoxeHue
nocpeacnsom criop. Cnopbl -
cneyuanu3vpoBaHHble Krehku,
y 6onblwmHcnea BMA0B
obpasyronta B ocobbl x
opraHax crniopaHruax. (mxm,
JIMWwamriHUK, rpubbi) Y

BbI CLUIMX pacheHUIA

cogepxaHume




.I|”H| Knonupoeanue — uckyccmeemnmblii
CROCO0 0ecno1020 pa3smMHONHCCHUA

KrnoHuposaHue - 1CKycCTBEHHbI
crnocob becrnonoro pasmHoxeHus. B
ecTeCTBeHHbI X YCI10BUAX He
BCTpeyaetca. KnoH - reHeTuyecku
UAEHTUYHOE MOTOMCTBO, NOJSTy4eHHOoe
OT 0OAHOU 0cobu B pe3yribTaTte TOro
unum mHoro cnocoba becnosioro
pasmHoxeHus. B ocHose nonyyeHus
Kr1oHa nexut mutos (y 6aktepuii-
npocToe AenerHue). KnoHnposarue -
MeTOoA reHHOM UHXeHepuu, npu
KOTOPOM NOTOMKU MOJSTyHarOTCA U3
COMATUYECKOM KINeETKU npeaka u
MO3TOMY UMeroT abCoSIFOTHO TaKOM
Xe reHoMm.

Ha skcnepumeHTanbHoM ¢ epme noa
SauHbyprom s LLlotnaHavu elye
HeAaBHO nacnacb 0BLa MO UMeHU
Honnu, nossusLuasca Ha cseT ¢
MOMOLLbIO METOAA KITOHUPOBAHUA.

TAKOU )Xe reHom.

. . e . R e m o a— m o m A



-|||\H| MonoBoe pa3MHOXeHue

CyLWHOCTb NOJSIOBOrO pasmHOXeHUsa B ¢ OpMUPOBAHUU
MOJ10Bbl X KNeToK (rameT), CIANIHUN MYXCKOU NOJSI0BOU
KneTku (cnepmato3onaa) U XeHCKou (auLeKkneTkm) —
OMJI0AOTBOPEHUU U pa3BUTUMN HOBOrO BOYEPHEro
OpraHV3ma 13 onsI0AOTBOPEHHOM ALeKNeTKU.

J1aroAaps onJsioA0TBOPeHUO NoslyYeHUue AoYepHero
opraHusma ¢ 6osiee pazHoobpasHbiM Habopom
XpPOMOCOM, 3HaUUT, ¢ 6onee pasHOObpasHbI MU
Hace ACTBeHHbI MU MPUIHAKAMU, BCIIeACTBUE Yero OH
MOXeT oKa3zaTbca 6onee npucrnocobrieHHbIM K cpefe
obuTaHusa. Hanu4due nosioBoro pasmHoXeHUs y
BOAOPOCIIer, MXOB, NarOpOTHUKOB, rOS10CeMeEHHbI X U
MOKpbl TOCEMEHHbI X. YCI0)KHeHWe NosI0BOro rnpowecca
y pacteHuiA B npolecce nx 3B0NFOLUM, NOSBIEHUNE
Hanbosiee CII0KHOU @ OpMbl Yy CeMeHHbI X pacTeHU.

coaepXxaHune




CeMeHHOE pa3MHOXeHUEe

CeMeHHoe PAasmMHOXeHUe rnponcxoamuT ¢ NOMOLbFO CEMSH, OHO

XapaKkTepHO A9 ros1I0cemMeHHbI X U MOKPbl TOCEMEHHbI X pacTeHUM
(y NoKpbl TOCeMeHHbI X LUMPOKO pacrpoCcTpaHeHO 1 BereTatusHoe
pasmHoxeHue). [1ocrieaosateibHOCTb 3TANOB CEMEHHOro
pasmMHOXeHUs: onblieHue — rnepeHOC MblfibLYbl Ha pblfibLe
necTuKa, ee NpopacTaHue, noasrieHue nyTem AesieHUs AByX
criepmues, UX NpoaBUXEHUE B CEMA3a4aToK, 3aTeM CInsHUe
OAHOro cnepmus ¢ aULeKneTKou, a Apyroro — co BTOpUYHbIM
aapom (y MOKpbl TOceMeHHbI xX). DopMmupoBaHUe U3 cemasaqatka
ceMeHU — 3apOoAbI LWa C 3arnacom nuTaTesibHbl X BelyecTs, a 13
CTEHOK 3aBa3u — nsioga. CeMa — 3a4aTOK HOBOIroO pacteHus, B
6.1aronpuaTHbIX YCSIOBUAX OHO NpopacTaeT U1 rnepeoe Bpems
MPOPOCTOK MUTAETCA 3a CYET NMUTATEesIbHbI X BelyeCTB ceMeHU, a
3aTemM ero KOpHU HaYUHaroT norsowats BOAY M MUHepasibHbl e
BeLyeCTBa U3 MOYBbI, G JINCTbA — YrJIeKUCIIbIA ra3 U3 BO3AyXa Ha
COJIHeYHOM cBeTy. CamocToATesIbHas XM3Hb HOBOrO pacTeHus.

cofepxaHne




III
” Pa3MHoXXeHue 8 pacmumesibHOM

Paccmonpum q»M Wvﬁm mMxa KyKywkuH neH (puc. —
5). Cnebnu anoro mxa Hebonblwme, Kpernkue, ¢
MHO roYUCNIeHHbI MU MeSIKUMU, Y3IKUMU, KeCHKMmMM

nucmamu. Ha sepxyluke Hekonopbix U3 3nmMx ’ N
cnebnievi passusaronta Kopobouku, cuasame Ha 2 R S
YANIUHEHHO HOXKe K1 MOKpbiNble KoJsINa4ykom, Kak s P
kanrowoHom (1). Kopobouka Ha Hoxke Ha3biBaencs o S (5
crioporoHom. B camoii kopobouke, noKpblinoi LR o SRR
Kpbi WedKou, obpasyents macca cnop. OHU mernikue, L b Ay
Kak nblsb. [Mpy nx obpasosaHuu npoucxoamm v P TR N |
peAyKyuoHHoe AesieHue, u cropbl | L TR
noslydaromno oAHomy Habopy xpomocom (ransionsHoie T A AT
cnopei). Nocne ux cospesaHua Koanavyok "‘%’,” | A
cbpacbiBaentsl, Kpbilwedyka KopoboUYKM ontkakmusaem u R R R
criopbl BbICbl arONTA HapyXy. Criopbl fonagaromHa - \K
no4ysy v npu BriaxHou norode npopacharom(2). L \\ S e €
Obpa3syencs 3esnieHas BenBUCHSA MHOroKslenoYyHas -\ *WW i
HUML, CNESIFOLAACA MO BJIAXHOM roBepPXHOChH AN S A A
roysbl, a norpyxeHHvie B rno4ysy becysenHbie HUMM Bl
BCacbl BatOM rnoYseHHbl e pachBopbl. 3esieHas HUMD Nl W
HasbiBaentsa npeapocmkom (3). Ha npeapocmxe f ;3: T CeRERe,
obpasyrontsa noyku. M3 noyek passuBaronts Hosble Y
cmebnu KyKywKuHa JibHa. R XGRS ER




Puc. 7. ManopomHuk: 1 — eHewHul eud narnopomHuka
(6ecnonoe nokoneHue); 2 — AosibKa UCMa ¢ HWxHeul
CMOPOHbI (UOHBLI cOpPYycCbl, 00emblie MoKpbieasiomM); 3 —
pa3pe3 copyca, a — cnopaHauu, 6 — rnokpsbieasno; 4 —
omadenbHbIl cropaHauli, U3 KOMOPO20 8bICLINarmcs
crnopsl.

«»

Ha sepxywkax oaHux cnebneii nossnsaroncs
MHOroKnenoYHble Heborblwme KyslmHoobpasHble
BbIpoChbl, cuAsAWME Ha HeboblWoM HoXKe. Snv
XeHCKue MoJsiosble opraHsl, UM apxeroHuii. B
UX HWXHeU paclumpeHHou Yachm romelyaencs
0AHa HenoAswkHas sviyeknenxa. Ha sepxywkax
Apyrux cmebnieit mxa Bbl pacharom
MHOroK/ienoYHbie, Ho 0AHOCHeHHbIe yASIHeHHbIe
Mmewoykmu — aHmepuaum (4, 5).

BHynpu Hux obpa3syronts mHoroymucnieHHble mesikue
MyXcKkue rameml — criepmanv3omasl (6). Bo
Bpemsa A0XAA UNN 06UNIbHOU pPocbl MeLuoYKU

Jlonaronts BBepxy, U U3 HUX B CJIU3UCNDIA macce
BbI Cyriaem MHoXXeChBo Crepmanv3oMaos,
CHabXeHHbI X ABYMA XIynMKamu, C MOMOLLYbIO
Konopbi X OHU ABUraronts K BepxyluKke mex
cnebneii KyKylWKuUHa fibHa, rAe HaxoAancs
apxeroHui. [1poHUKHyB Yepes3 wWweuiKy apxeroHus
BHynpb, criepmano3ouns cavsaents ¢
avyexknemxoui (7, 8).

B pesynbnune obpasyents suronm, Konopas
npopacmuem6e3 peAyKyumu XpomMocom 34ech Xe,
Ha BepxylkKe chebnsa KyKylwKuHa sibHa, obpasys
6ecnosioe nokosieHue — crnoporo, CoChOALYMIA
n3 kopoboyku u Hoxku. Hoxka crioporoHa
BHe/Apsients B nxaHW chebns v BbicacklBaemus
Hero nunanesibHble selecnsa (9, 10), B
Kopoboyke crioporoHa obpasyrontsa criopsl (11,
12, 13). Takos yukn passumsa mxos. Y HuUx
npeobnaaaem nosniosoe rnokosieHne (camo
pacnmeHue mxa).

cogepKaHne




e PO 3MHAORERE B VTP
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Hue — BCDKMMLBQICMJQ%HDBMOB. Bes pasmHoxeHWs HeBo3MoXHo

blflo 6bl CylecmBosaHue opraHu4yecKkoro mupa Ha 3emne. U3 cramu
pocheiilwme» Bbl MoXene ysHanb, KaK pasmHoXarontsi oAHOKIenvYHble

opraHusmbl. B 3noii cname Mbl paccKkaxem 0 PasmHOXeHUU Y MHOOKIIenoYHbI X
XusonHbi x. Y HUx cylecmsyemasa cnocoba pasmHoxeHus: 6ecrionoe (B nom 4yucne
MU BerenamvsHoe) U noJsiosoe.

becriosnioe pasmHoxeHue schpedyaents MOSILKO y HU3LWMX MHOTOKEmoYHbIX: ryboK,
nosmnos u Hekonopbi x Yepseid. [1pecHoBoAHbIM MonMn ruapa B hedYeHue Bcero
Jlemu pasmHoxXaents sBeremanmsBHO — MoYKkoBaHwem. Ha HuxHeld nososuHe nena
ruapsl o6pasyents BbIpocmMCheHKU heJsia — «ro4veyka>», Konopas pachen)
nosBNArONTA pomu Wynasbya, U, HakoHey, mosioaas ocobb onmensents om
mamepuHckour ocobu. 1ogobHbIMm 06pasom pasmHOXaronts U MopcKue Monunsl u
rybku, Ho y 6osibluMHCHBAa U3 HUX MoJsloable ocobu, obpasyrowmecs nynem
MoYKkoBaHUs, He onhmlenaronts ommanepuHcKkon ocobu. Tak rnosBnsronts KosloHUU,
yacno cochoslyme U3 oYeHb MHorux ocobeiu. Hekonopbie Yepsu pasmHoxaroncs
nynem AerneHus yAsIMHeHHOro nesia rorepek Ha Ase U 6osblwe AoYepHUX ocobeid.

Ho uem cnioxHee chpoeHue xusonvbix, mem pexe csoiichBeHHo um becnosioe
pasmHoxeHue. Takue 6osiblume rpynnbl KUBONHBIX, KaK MOJSIIIFOCKM (yriamku,
pakywku), pakoobpasHbie, naykoobpasHbie, HaceKkombie U BCe Mo3BOHOYHbIE,

PAa3MHOXarONTA MOJILKO MOJI0BbIM Crocobom.

3apoabiw xusonHoro, a 3amem mu mosioaas ocobb passusaronta us auvya. Passume
_ 3apopbiwa B b6osiblIMHCBE Clly4Yaes Ha4YMHAentsa_rnocJie onsioAonsopeHus
avyeknemu. [1py onsonomsopeHU NPoHUKIWINIA B AAYO Criepmanv3oua Crimeaents
c Aaryeknemoii n obpasyemc Heli eAuHoe yeJsoe.

Pas

conepxaHume



Bb1800bI:

1. PaamHoxeHue - 3TO AesieHne 1 poCT KeToK

2. [1pu pasnunyHbi x Buaax 6ecnonoro pasmHOXeHus
BOCNpou3BOAUTCA 60bLIOE KOSINYECTBO reHeTUYeCKu
UAEHTUYHbI X OpraHU3MOoB

3. 1o HacneAcTBeHHbIM 3a4aTKAM OHU NMPAKTUYECKU
MOJSIHOCTbIO KOMUPYFOT pOAUTESILCKUIA OPraHU3m

COLICD/RAHVIE




