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BBEJAEHHUE

Jlec — cnoxxHOE OWONOTHYECKOE OOpa30OBaHWE IKUBBIX OpPTraHU3MOB:
JIEPEBbEB, KYCTAPHUKOB TpaB, MXOB, JKMBOTHOTO MHpPA, MHUKPOOPTaHU3MOB,
KOTOpbIE€ HAaXOASATCA B TOCTOSSHHOM B3aUMOJEHCTBUM JIPyT C JPYIOM U C
okpyxkarouien cpenoil. Ha Tepputopun Poccum nmpowuspacTtaer naras 4acTh BCEX
JIECOB ITUIAHETHI, MOJIOBMHA MHUPOBBIX 3allacOB XBOMHBIX mMopon. Craryc JiecHOU
Jiep KaBbl HajlaraeT Ha Hally CTpaHy OCOOYI0 OTBETCTBEHHOCTh B COXPaHCHUH
ATOTO HCTONIMMOTO MPHUPOJHOTO pecypca CIOCOOHOTO BIMSATH Ha IIOOAIBHOE
TEUCHUE U PETYJIUPOBAHUE BCEX MPOLECCOB B OKPYN AIOUICH MPUPOIHON Cpele, B
YACTHOCTH B MPEIOTBPAILICHUH HETaTUBHBIX U3MEHEHUH KJIMMaTa.

PazguTne W B3aUMOJEWCTBME KOMIIOHEHTOB JieCa MPOUCXOAUT B
COOTBETCTBHM C OCHOBHBIMHU 3aKOHAMH >KMBOTHOTO U pacTUTENIbHOTO Mupa. Ha
ATO YyKa3blBaj KIACCUK PYCCKOTO JIECOBOJCTBA, BBIJAIOUIUICA CHEHUAINCT,
npodeccop I'eopruit degopoBua Mopo3zos (1867-1920 rr.). Ero «Yuenue o necen,
BIIepBbIE  W3gaHHOe B 1920  romy,  sABisercss  (pyHIaMEHTAIIbHBIM,
MOCJIEIOBATEIbHBIM M TIYOOKHM HCCJIEIOBAHUEM TMPUPOABI W JKU3HHU Jieca C
MO3UIIMH BOJIIOIIMOHHOTO IAPBUHCKOTO YYEHHUSI O PA3BUTUU KUBOTO 11apCTBA.

I".®. Mopo30B paccMaTpuBa JieC Kak COOOIIECTBO JIPEBECHBIX PACTCHUH, B
KOTOPOM «BC€ B3aWMHO MPHUCIOCOOJICHO APYr K JPYry W BCE HAXOAUTCA MO
BIIMSIHUEM BHEITHEH cpeapl». B3auMocBsI3u MeXAy >KUBBIMH OpraHu3MaMu WU
CpElloll peryaupyroTcsi €CTeCTBEHHbIM OTOOpOM, B pe3yJibTare KOTOPOTO
BBDKMBAIOT HauOojee NPUCIOCOOJEHHbIE K OIPEIeICHHBIM YCIOBHUSIM CPEIbl
OpraHu3Mbl, U3MEHSSI CBOM CBOMCTBA IOJ| €€ BO3JACHCTBUEM. B yecy nelcTByrOT
YEThIPE OCHOBHBIX 3aKOHA: OOpnba 3a CyIEeCTBOBAHHE, €CTECTBEHHBIH OTOOD,
npeoOpa3oBaHUE CPEIbI U CAMOPETYJISAIIHSL.

[lepBeie Tpu Obun  ycraHoBieHb [.®D. MoOpoO30BBIM, UYETBEPTHIH
chOpMyIMpPOBaH HAa OCHOBAaHWU COBPEMEHHBIX WCCICAOBAHHWM. 3HAHHE OTHUX

3aKOHOB ITI03BOJIACT HC TOJBKO BECTH B JICCY XOSHﬁCTBCHHym ACATCIBHOCTDb, HE



HapyIIasi €ro HeJOCTHOCTH, TAPMOHUH B3aUMOOTHOILICHUIN MEXI1y KOMIIOHEHTaMH,
HO TaKkKe C TOMOIIBIO CENEKIMH aKTHBHO BO3/CHCTBOBAaTH Ha (POPMUPOBAHHE
BBICOKOTIPOJAYKTUBHBIX ~€CTECTBEHHBIX W MCKYCCTBEHHBIX HACaXACHUN mpu
pyOKax, yXxojie U MIaHTallMOHHOM BBIPAIIMBAHUH JIECOB.

CoBpemenHas cejekius (oT JatuHckoro Selectio — BweiOop, otbop) —
NPUKIIAAHON pa3/ie TeHEeTUKU, pa3pabaThIBAIOIIMI TEOPUI0, METOABI CO3JJaHUSl U
COBEpIICHCTBOBAHUS  COPTOB  pPACTEHUM, TMOPOA  KUBOTHBIX, IITAMMOB
MUKpPOOPraHu3MoOB. To ecTh 3TO 001IMpHAast 00JIaCTh YEIOBEUECKON IeATEIbHOCTH,
KOTOpasi MpeacTaBisieT co00i CIUIaB pa3IMYHBIX OTpACiIel HAyKd, MPOU3BOJICTBA
NPOAYKIIMH U €€ KOMIUIEKCHOM mepepadoTKH.

JlecHast cenekuus - HayKa O METOJax 0TOOpa B €CTECTBEHHBIX MOIMYJIALUAX
WM UCKYCCTBEHHOTO TOJIydeHHUs (OpM U COPTOB JPEBECHBIX M KyCTaPHHUKOBBIX
pacTeHM, UMEIOIINX XO35HCTBEHHYIO LIEHHOCTh, a TAK)XKE MHTPOAYKLHIO, TO €CTh
BBEJICHUE HOBBIX, HE BCTPEUABIIUXCS paHEEe B MECTHOU (JIope JPEBECHBIX MOPOI.
CreoBaTenbHO, ¢ €€ MTOMOUIBIO JIECHOE XO3SIMCTBO MOJKET IMOJIYYHUTh ITOPOJBI,
CIOCOOHBIE O00ECNeUnuTh YCKOPEHHOE BBIPAIMBAHHE JIECOB M HX BBICOKYIO
MPOAYKTUBHOCTb.

JlecHast cenekuMsi SIBISieTCSl 4acTbio oOmied cenekuud. OCHOBHBIE €€
paszensbl:

® U3ydYCHHE BUIOBOTO U COPTOBOTO pPa3HOOOpasus JPEBECHBIX
pacTeHul, SBISIOIUXCSI OOBEKTaMH CEEKIIMOHHON padoThI;

® aHaIM3 3aKOHOMEPHOCTEW Hacle[JOBaHUSd NpU TUOPHAM3ALMU U
MYTalMOHHOM IPOIIECCE, OCHOBAHHBIN Ha JAHHBIX YaCTHOW I€HETHUKH,

® WCCIICIOBAaHWE POJH CpPEIbl B Pa3BUTHH MPU3HAKOB M CBOWCTB
MOJTy9aeMbIX HOBBIX BUJIOB;

® pa3paboTKa CUCTEM MCKYCCTBEHHOTO OTOOpa C LEIBbI0 3aKpeTICHUS U
YCUJICHUS JKEJIaTeIbHBIX TPU3HAKOB.

CoBpemeHHas celleKlus 0a3upyeTcsi Ha JOCTUKEHUSIX TeHETUKU U SIBISIETCS
OCHOBOM  3((EKTUBHOTO  BBICOKOMPOAYKTHBHOTO  JIECHOTO  XO3SHCTBA.

Pa3pabateiBaeT criocoObl BO3JIEHCTBUA HA IPEBECHBIE PACTEHUS 1JI1 U3MEHEHUS UX
6



HACJIEICTBEHHO OOYCJIOBJICHHBIX CBOWCTB M KayeCTB B HYXKHYIO MJI YEJIOBEKa
CTOpOHY. fIBisieTcss 0a30il i pa3BUTHUS JIECHOTO CEMEHOBOJCTBA, TAaK Kak
YCIEIIHOE BOCCTAHOBJIEHUE M PA3BEICHUE JIECA B OTPOMHOM CTENEHU 3aBUCHUT OT
Ka4eCTBa CEMSH, IIOCKOJIbBKY OT CEMSH C BBICOKMMHU HACIJIEICTBEHHBIMU
CBOMCTBAaMHU TIOJIy4aeTCs caMoe€ Xopollee MOoToMCTBO. OHa TECHO CBsi3aHa C
CHUCTEeMAaTHKOM, aHaTomMuen, Mopdosorueit, pu3nogoruen, SKOJI0Tue IpeBECHBIX
PaCTEeHUM, TEHAPOJIOTUEN, MHTPOAYKIMEN U IPYTUMU HAYKAMH.
3aza4u COBPEMEHHOM JIECHOM CENEKIIMHU:
® CO3JaHME HOBBIX W COBEPUICHCTBOBAaHME CTapblX COPTOB C
X031 CTBEHHO-TTOJIE3HBIMU NPU3HAKAMU;
® (CO3/IaHME TEXHOJOTUYHBIX BBICOKOIPOJYKTUBHBIX OHOJIOTHYECKUX
CUCTEM, MAaKCUMAJIBHO HCIOJIB3YIOUIUX CHIPHEBBIC U JHEPIETUUYECKUE
peCypChI IUIAHETHL;
® T[OBBIIICHUE IMPOAYKTUBHOCTH COPTOB C E€IWHUIBI IUIOLIAAM 34
€MHUIlY BPEMEHU,
® [IOBBIIICHUE MOTPEOUTENHCKUX KaUeCTB MPOAYKIIUH;
® yMEHBUIEHUE JOJUM TOOOYHBIX MPOAYKTOB M HMX KOMIUIEKCHAs
nepepadoTKa;
® yMEHBIIECHUE JIOJHU MOTEPh OT BpEaUTENeH 1 00JIe3HEN.

YyeHue 0 COBPEMEHHOM CeNeKIMH ObLJIO CO3JaHO HAIIUM BBIIAFOITUMCS
COOTEUYECTBEHHUKOM — arpOHOMOM, OOTaHMKOM, reorpadom, myTeleCTBEHHUKOM,
BCEMHPHO TPU3HAHHBIM aBTOPUTETOM B OOJACTH TEHETUKHU, CEJICKIUH,
paCTEHUEBOACTBE, KPYIHBIM  OpPraHHU3aTOPOM  CEJIbCKOXO3SIMCTBEHHOM W
Ouosnornueckol Hayku B Hamied ctpane — Hukomaem MBanoBuuem BaBuioBbsiM
(1887-1943 rr.).

MHorue Xx03sSHCTBEHHO-TIOJIE3HbIE MPU3HAKK OOYCIOBJIEHBI COBMECTHBIM
JEHCTBMEM TE€HOB M TEHHBIX KOMILJIEKCOB, MOATOMY B CEJIEKLHMOHHOW padoTe
HEO00XO0IUMO YCTaHOBUTh XapakTep wux B3aumozeucteuss. H.M. DBasuios
YTBEPKIal, YTO UMEHHO I'€HETHKA SIBJISIETCSA TEOPETUYECKON OCHOBOM CEJIEKIIUU.

H./. BaBuiioB BbIIEIWI CIAEIYIOIINAE PA3AEIbI CEICKIINU:



y4eHHE 00 UCXOJHOM COPTOBOM, BHJIOBOM M POJOBOM IOTEHIMANAX;
YYEHHE O HACIEACTBEHHONM HW3MEHUYMBOCTU (3aKOHOMEPHOCTH B
W3MEHYUBOCTH, YICHUE O MyTaIUsAX);

YUYEHHE O POJIU CPEJbl B BBISIBICHUU COPTOBBIX MPU3HAKOB (BJIMSHHUE
OTIIENBHBIX (PAKTOPOB cCpeibl, YUYEHHE O CTaAusiX B pPa3BUTUU
pPacTeHHI MPUMEHUTENBHO K CEJICKIINH ),

Teopusi TUOpUIM3AIMM, KaK B mpenenax Onm3kux Gopm, Tak U
OTJAJICHHBIX BHUJIOB;

TEOpUs CEJIEKIIMOHHOTO npoiecca (caMOOIBUTUTENH,
NEPEKPECTHOONBUINTENHN,  BET€TATUBHO U alloraMHO  pas-
MHOXAIOIINECS PACTEHUSA).

y4eHHe 00 OCHOBHBIX HaIIpaBJICHUSIX B CEJIEKIIMOHHOW padoTe, TaKuX,
KaKk CeJeKIMs Ha HMMYHUTET, Ha (U3MOJIOTUYECKHEe CBOMCTBA
(X0J1010CTONKOCTD, 3aCyXOyCTOMYHUBOCTb, doTonepuoauzm),
CeJIEKIIUS HA TEXHUYECKUE KaueCTBA, XUMUYECKUI COCTaB;

qaCTHasdA CCIICKIHUA.



NCTOPUSA CEJEKIHNH JIECHBIX
JIPEBECHBIX PACTEHUI

Cenekuysi OpEBECHBIX PACTEHHUM, KaK MpakTU4YecKass OTpacib JIECHOTO
XO35IUCTBA, TPENCTaBIIAET COOOW COCTaBHYIO YacTh JIECOKYJIBTYPHOTO Jela.
JlecHble KynbTypbl MO KAadye€CTBY MNPOAYKIMH WU MPOU3BOJUTEIBHOCTH JOJIKHBI
OBITH JIy4Ille €CTECTBEHHBIX HacaKJeHuil. boibllioe 3HaUeHUE B MOBBINIEHUUA HX
Ka4ueCcTBa, KpPOME arpOTEXHUYECKUX MPUEMOB, UMEIOT HACJIEICTBEHHbBIE, COPTOBBIC
MOKa3aTelid MOCEBHOTO W MOCaJ0YHOTO MaTepuana. He MeHblllee BHUMaHUS B
HACTOsIEe BpeMs MPUIACTCS CEJEKIIMOHHBIM IMpHEeMaM B YCKOPEHHMH IMpolecca
BBIPAI[MBAHMS, B TOBBIIIEHUN MMPOAYKTUBHOCTH U KaUY€CTBA €CTECTBEHHBIX JIECOB.

HckyccTBeHHOE pa3BeCHUE IPEBECHBIX PACTEHUM YXOAUT B TIyOOKYIHO
JIpeBHOCTh. OJIHAKO B MPOILIOM MPEANOUYTEHHE OTAABAIOCH KYJIbTYPE JAPEBECHBIX
IJIO/IOBBIX PACTEHUN U CENIEKIIMU HA Ka4E€CTBO IUIOJIOB.

BnepBbie Bonmpoc 0 HEOOXOIUMOCTH OpraHU3alUi CEMEHHOTO Jieia JIECHBIX
JIPEBECHBIX PACTEHUI MO aHAJIOTUU C CEJIbCKOXO3SWCTBEHHBIM CEMEHOBOJCTBOM
P MCKYCCTBEHHOM Jiecopa3Benenun mnoctaBuwil B koHie XVII Beka pycckuii
necosoq 1. T. bonoros.

Pa3zBuTHe HaydyHOU CEJIIEKIIMH MOYKHO Pa3JeUTh HA HECKOJIBKO 3TaroB. (s
MEepPBOr0 M3 HUX, XapaKTEpPHO BHEAPEHHE TOTOBBIX COPTOB 3aMMCTBOBAHHBIX
U3BHE, TO €CTh MX MHTPOAYKIHMS. 3aTeM, ¢ pa3pabOTKOW TEOPUU UCKYCCTBEHHOTO
oTOOpa B CEJEKIMOHHYIO TMPAKTUKY IIUPOKO BOLLIM METOAbl MacCOBOrO,
WHJMBUAYAJILHOTO, TPYNIIOBOTO OTOOPOB U CO3/IaHUsI HOBBIX COPTOB M3 MECTHBIX
Y UHTPOAYLIMPOBAHHBIX MOMYJISIIMNA HA ATAlle AHATUTHYECKON CEJICKIUU.

B03MOXHOCTh MOJy4eHUS] HOBBIX PACTCHHM ITyTEM CKpEIIMBaHMs ObLia
BriepBbie oka3zaHa W.I'. Kenbpelitepom enie B 60-x romax XVIII Beka, HO ak-
TUBHOE U3y4YeHHE U OOIHpHas padoTa Mo THOPUAN3AIMY HaYalach TOJbKO B XIX
Beke. B Hell ydyacTBOBaJiM M BHECIM OOJBIION BKJIAJl TaKME W3BECTHBHIC YUCHBIC
toro BpemeHu kak T.3. Haiit, I'.V. Ilarciu,, II.B. HomuH, K.®. I'epTHep,
Y.P. dapsun, .. Mennens u npyrue.



B 1823 -1832 rr. JIyn ne BunbmopeHn Bo @paHIMK MPOBEN MEPBBIE ONBITHI
110 BBIPAIIUBAHUIO COCHBI OOBIKHOBEHHOM M3 00Pa3IloB CEMsH, MOTy4YeHHbBIX U3 30
NyHKTOB EBpombl. DTH uccinenoBaHUs — MOKa3ald, YTO CEMEHA CEBEPHOrO U
BOCTOYHOT'O MPOUCXOXKJIEHUS Jajil HACAXIEHHUs C Jydiield ¢opMoil CTBOJIOB, HO
poCIiii MeJIJICHHEE 10 CPABHEHUIO C FOXKHBIMU U 3aIaIHBIMU 00pa3liaMH.

B 1877 r npodeccop M.K. Typckuii co3nan B Poccuu KynbTypy COCHBI
OOBIKHOBEHHOU M3 CEMSTH PA3HOTO IPOUCXOXKICHUSI.

Jlecnas ceneknusi B Poccum mosiBiiack HeMHorum Oonee cra jet. Ee
BO3HMKHOBEHHE OOYCJIOBHWIO Pa3BUTHE MPOMBIIIJIEHHOCTH U CEJIbCKOTO XO3siCTBA
B CEpeAMHE JAEBATHAALATOrO BEKa, B pE3ylbTaTe 4YEro pPe3KO YBEINYUIIACh
NOTPEOHOCTh B JIpeBeCHMHE. B CBA3M ¢ 3THM BCTanM 3aJayd IOBBIIICHUS
IPOJYKTUBHOCTH JIECOB M YIYUIIEHHUS UX COCTaBA.

3HAUNTENBHBIM pa3Max ONBITOB II0 HCKYCCTBEHHOMY JIECOPA3BEACHUIO
HOBBIX JPEBECHO-KYCTAPHUKOBBIX IOpOJ B Poccum CBfi3aH €O  CTENHBIM
Jecopa3BesieHueM, HadaTbiM K KoHIy XIX Beka. IIpu co3nanum neca B CTemsix
KaXJasi BBOAUMMAs B MOCAAKU APEBECHas M KyCTapHUKOBAas MOpPOJA SBIISIACH
HOBOI1, a pa3Be/IecHuEe €€ NMPEeICTaBIIIO0, IO CYIIECTBY, MHTPOAYKLHIO U TPEOOBAIO
pa3paboTKu crnocoOOB €€ OKYJIbTYpUBaHUS M CEJEKUMU B HOBBIX YCJIOBHSIX
IIPOU3PACTAHHUS.

[IporpeccuBHbIE AEATENN CTEMHOIO JIECOPA3BEAEHUSI MPOBEIH OrPOMHYIO
paboOTy 1O UCTIBITAHUIO U MOKA3aJIHM MIUPOKUE BO3MOKHOCTHU JIJISl UCTIOIH30BAHUS B
3aIMTHBIX TMOCaJKaX B CTEMHBIX YciaoBusAx Poccun akanuu Oenoi, siceHs
MEHCUJIbBAHCKOT 0, JINCTBEHHUIbI, PAa3HBIX BUJOB 1y0a, opexa, bapxara aMmypCcKOro
U JPYTUX TOPOJI.

B Hauane XX crosietus nocnie nepeorkpbitys 3akoHoB .M. Menaens ['roro
ne @puzom, K.O. Koppencom u 2. UepmakoMm-3ei3eHEITOM, KOTOPhIE 3aHUMAIUCh
JUIMTEILHOE BpEMsI CKPEIIMBAaHUEM pa3IMYHBIX PACTEHUM U U3yYEHUEM
TMOPUIHBIX MOKOJEHUN C LENbI0 YCTAHOBJIEHUS 3aKOHOMEPHOCTEH MpOSBICHUS
HACJIEACTBEHHOW WM3MEHYMBOCTH, Y4Y€HHE O THOpuAM3alMu CcTajo OypHO

pa3BuBathca. Kpome toro, mocie 1900 roma paborsl O. Uepmaka-3eiizeHerra,
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KOTOpBIM 3aHMMaics BHeapennem mnpasun [.M. Mennens wu  pesynapraroB
COOCTBEHHBIX OIBITOB B CEJIEKIMOHHYIO MPAKTUKy IPH CO3JaHUU COPTOB
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp MPHUAANH €l OO0JIbIIOe 3HAUCHHUE IIUPOKOMY €€
MCIIOJIb30BaHUIO.

JlecHast cenekiusi Kak Hayka 00 YJIy4YII€HUW JIECOBBIPAIIMBAHMUS
odopMuUIack TOJIBKO B Tpuauateie rojsl XX-ro croierus. K atomy Bpemenu Ob11u
HAKOIUIEHBI JTOCTATOYHBIE CBEIACHUS O 3aKOHOMEPHOCTSAX HW3MEHUYMBOCTH JIECHBIX
JIPEBECHBIX PACTEHUN U MPOBEICHBI YOCAUTENbHBIC OMBITHI 10 U3YYCHUIO BIUSHUS
reorpa)uyeckoro MpOUCXOXKIEHUA CEMSH Ha POCT KYJbTYp COCHBI, €1u, 1yda u
JIPYruX Nopoa. Y OTOOpaHHBIX B €CTECTBEHHBIX JecaxX (OpM JIPEBECHBIX paCTEHUN
[P Pa3MHOKEHWH W3Y4YEHO HACIEIOBAHUE XO3SMCTBEHHO LIEHHBIX INPHU3HAKOB U
CBOMCTB.

B nagame XX Bexka B CCCP Opuia co3maHa ceTh ONBITHBIX CTAHIAN B
pa3IMyYHBIX Teorpauyeckux M KIMMATHUYECKUX YCIOBUSX JJs MPOBEACHUS
OIBITOB IO UHTPOAYKILIMH JIPEBECHBIX PACTECHUM.

Pa3paboTka HayyHbIX OCHOB MCHOJBb30BaHUS HMHTPOIYLIEHTOB TUISL
JIECOKYJIBTYPHBIX LEJEH, IMOJE3AMNUTHOTO JIECOPA3BEACHHUS, a4 TAKKE 3aIIUTHBIX
MOCAJI0K BJI0JIb KEJIE3HOJOPOKHBIX U aBTOMOOMIIBHBIX JOPOT B TPUALATHIX rofax
OPOLUIOTrO CTOJNETHs Obla MepefaHa B CO3JaHHbIE HayYHO-UCCIIENOBATENIbCKUE
WHCTUTYTHI 110 JIECHOMY XO3SIUCTBY. B HUX ObUIM OpraHU30BaHbl Ja0OpPaTOPUU 1O
JIECHOM CEJIEKUMHU WU CEMEHOBOJCTBY C CETHIO OIBITHBIX CTAaHIMU II0 BCEU
TEPPUTOPHUH HAIIEH CTPAHBI.

BeimaronmuMces  ydeHbIM, CO3JABIIMM  OCHOBOINOJIATAIOIIME ITPUHLAIIBI
Teopun TuOpuam3anmu, spisiercs M.B. Mudypun, KoTopblii JOOWICS OOIBIIMX
YCHEXOB B CEJEKUMU IUJIOJ0BO-STOJHBIX KYyJIbTyp Ojarojapsi NpPUMEHEHUIO
BHYTPMBHUIOBBIX UM  OTHAJEHHBIX CKpeumuBaHui. CelIeKIMOHEpPhl  CTaln
UCIIOJB30BaTh pa3jMyYHble METOAbl, B TOM 4HCIE€ W THOpUAM3ALMIO, IS
MOJIyYeHUs] MCXOJHOrO0 Marepuaja W COpPTOB. YYeHue O TuOpuaAu3alud B
HACTOSIIIIEE BPEMS SIBISETCS HEOTHEMIIEMOW YacCThIO HE TOJBKO CEJEKIMH, HO U

I'CHCTUKU.
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[Ipu ompenenenun cenekiuu kak Hayku H.M. BaBmioB ykazan Ha HE00-
XOJUMOCTh TIyOOKMX 3HAHMM HCXOAHOTO MaTepHhalia, 3aKOHOMEPHOCTEH u3-
MEHUYHMBOCTH M HACIJIEICTBEHHOCTH, B3aWMOCBSI3M MEXKy OPraHHU3MOM WU CPENO,
OOIMX W YaCTHBIX METOJOB W HAIPaBJICHUI CENCKIIMU. YUYCHHE O THOpHAN3AINN
UM BBIJICJICHO B OTACJIbHBIA pa3fied, B KOTOPOM CEJIEKIUs KaK HayKa OCOOCHHO
OJIM3Ka K TeHETHUKE.

B XX Beke B Poccun, 3a cpaBHUTEIBLHO KOPOTKHE CPOKH OBLIO BBIBEAECHO
MHOIO HOBBIX COPTOB TOIOJISI, MBBI, CUPEHHU, XACMHHA W JPYTUX JPEBECHO-
KYCTAPHUKOBBIX pPACTEHUM, KOTOphIE TMOJYYWIM IIUPOKOE NPUMECHEHHE B
O3€JICHCHHH.

B 1971 romy Obul OTKpHIT lleHTpasibHBI Hay4HO-UCCIEAOBATEIbCKUI
WHCTUTYT JIGCCHOW TE€HETHUKU M CEJEKIMH, KOTOPBIM BO3TJIaBWJI CEJIEKIIMOHHO-
reHetrdeckyro pabory B CCCP u cram koopAMHATOPOM padboT, MPOBOAUMBIX
Hay4YHO-HCCJIEIOBATEIbCKUMHU  yUpexXIeHUsIMH  Pocrecxo3a B pa3HbIX
JIECOPAaCTUTEIbHBIX 30HaX. B Hem ObUI cO34aH COBET IO JIECHOM TI'E€HETHKE,
CEJIEKIIHU, CEMEHOBOJICTBY U MHTPOJYKIIMH, B €r0 COCTAaB BOLUIM BUIHBIC YUCHbBIC
CTpaHbl U HWMEHHO OH OIPEIEIUJ OCHOBHBIC HAIMPABJICHUS CEJICKIIMOHHO-
reHeTHYeCKuX HuccienoBannii. B pesynbrate Obuta 3amoskena ['ocymapcTBeHHas
CeTh reorpauyecKux KyJbTyp OCHOBHBIX JIECOOOPA3YIONINX TOPOI JJIsl U3YUEHUS
reHodoHJa, B KOHEYHOM UTOT€ KOTOpOM, B Halled cTpaHe pa3paboTaHO
JIECOCEMEHHOE pallOHUPOBAHKE IPEBECHBIX MOPOI.

B mnocnennue necsaTuieTus MPOIUIOTO BEKa B CTpaHE ObUIM CO3/IaHbI
YCJIOBUSL W ONPENCJICHHbIC 3aJeibl IS MPOBEACHUS padOT MO HU3YUYCHUIO
reHopoHJa HAIUX JIECOB W WCIOJB30BAHHS €ro0 NPH  HX BOCCTAHOBIICHUHU.
Pa3paborana HeoOxoaumasi HOpMAaTUBHO-METOAMYECKAsT U 3aKOHOAaTebHas 0a3a
JUISl TAJIbHEMIIEr0 COBEPIIIEHCTBOBAHMS JIECOBOJICTBA U JIECOKYJBTYPHOTO Jielia B
COOTBETCTBHHM C MHUPOBON TeHHAEHIMEH pa3Buths. OIHAKO MEpexXo] CTpPaHbI B
HOBBIE PKOHOMMYECKHE YCJIOBHUS - K PHIHOYHBIM OTHOIIEHHUSM - PE3KO H3MECHUII

IIPUOPUTETHI B JIECHOM JIETIE.
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B crpanax, OoraTeix jecamu, B TOM umcie U B Poccum, mpeobiamgaet
NOTPEOUTENBCKOE OTHOLIEHHE K JIECHBIM pecypcaM. BrIpaliyuBaHue IpEeBECHHBI
3aIaHHOTO KAa4eCTBa ITyTEM OpraHU3aluy CIEHUAIM3UPOBAHHBIX XO35MCTB €IIE HE
npoBoauTca. bonee TOro, cucremMaTHUecKHe BbIOOPOYHBIE MPUUCKOBBIE PYOKH
jeca 0e3 3a00Thl 0 BOCCTAHOBJICHUH BbIpYOaeMbIX (pOpM MPUBEIU B Psijie CIydacB
K OTpHIIATEIbBHOMY O0TOOpY.

[lepen necHbBIM XO3SMCTBOM HAaIIe CTpaHbl JODKHA OBITH IMOCTaBJICHA
3a/1a4a MOAHATHSA MPOU3BOJUTEIBHOCTH JIECHBIX IUIONMIANECH, pa3BEAEHUs JIECOB B
Jecoe(pUIMTHBIX pailoHax, 00OralleHus MOPOIHOTO COCTaBa U YCKOPEHHS CPOKOB
BBIPAI[MBAHUSA JIECA.

[ToBbIIIEHNE NTPOU3BOIUTENBHOCTH JIECHBIX IUIOLIAACH, KPOME YIIyYIICHHUS
arpOTEXHUKH, BO3MOXXHO M 3a CYET OOOrameHus UX MOpPOJHOIO0 M COPTOBOTO
cocraBa. Mnes ceaeKIMOHHO-TEHETUYECKOro YIYYIIEHHs JIeCOB Oblia NpUHATA
OTEUYECTBEHHBIMU JIECOBOJIAMM M HallUIa CBOE OoTpaxkeHue B "KoHuenmuu pa3BuThs
necHoro xo3siictBa Poccmiickoit @eaepammu Ha 2003-2010 rr.». JlecHas reHeTnka
U CEJICKUHS JOJDKHBI peliaTh 3aJadyM, HAalpaBJICHHbIE Ha MEPCIEKTUBY Pa3BUTHUS
JIECHOM OTpaciv, HAXOAUTh W PA3BHBATh HOBBIE MOJAXOIBI U METObI, TO €CTh

paboTaTh Ha IEPCTIICKTUBY.
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HACJIEACTBEHHOCTb

HacnenctBeHHOCTp - CBOWMCTBO KHUBBIX CYIIECTB IE€pelaBaTh IpHU
Pa3MHOXXEHUU CBOM MPU3HAKU U OCOOCHHOCTH Pa3BUTHUS MOTOMCTBY. Ee uzyuenue
MPOBOAMUTCS HA  PA3JIMYHBIX YPOBHSAX OpraHU3alMud JKHUBOM  MaTEpHM:
MOJIEKYJISIPHOM, XPOMOCOMHOM, KJIETOYHOM, OPTaHU3MEHHOM U MOIMYJISIIUOHHOM.

[Ipu uccnenoBaHUM HACIEICTBEHHOCTH MPUHATO BBIACISATH TPU OCHOBHBIX
IPYIIIBI METOJOB.

K mepBoii rpynme OTHOCAT THOPUIOIOTUYECKUH U TIE€HEATIOrMYEeCKUM
METOJbI, TPU TMOMOIIM KOTOPBIX OMNPEICIAIOT 3aKOHOMEPHOCTH HAacjeJI0BaHUs
Npu3HaKa Wi ux rpynnbl. C UX NOMOIIBID M3Y4aeTCs XapakTep MHpPOSBICHUS
OMPEJICJICHHBIX TPU3HAKOB B MOTOMCTBE IIPU CKPEIIMBAHUSX.

Ko BTOpoOi#1 rpynme OTHOCATCS IUTOJIOTHYECKUNA U OMOXUMUYECKUN METO/IBI,
KOTOPBIE U3YyYAIOT CTPYKTYPY KIJIETKH, TPOUCXOAIINE B HEM U3MEHEHUS, a TAKXKE
XUMHUUYECKOE CTPOCHHUE T€H U XPOMOCOM.

XapakTepHOil OCOOCHHOCTBIO TpETheW TPYNIbBI METOJOB, K KOTOPOM
OTHOCSITCSI TPUEMBI MOMYJISIIUOHHO - TE€HETUYECKOTO aHaIu3a, SIBJISICTCS U3yYeHUE
CTEMCHHU BJMSHUSA T'€HOB M BHEIIHEW Cpellbl HAa Pa3BUTHE MPU3HAKOB M CBOWCTB
opranu3moB. OcHOBHasi ero 3amada - omnpeneineHue  kodpduimenrta
HACJIEJICTBEHHOCTH, C IEJbI0 OIIEHKH MPUTOJHOCTH H3y4yaeMoro Ipu3HaKa JJis
LIEJIEU CEIEKIIUU.

CymiecTBylOT JBa crmoco0a pa3MHOXKEHHUs: Oecroysioe W T0JIOBOe. ITH
MPUHIUNHAIBHO Pa3IMYaOIINECs] CIOCOObI Pa3MHOXKEHHUS UTPAIOT OUYCHb BAXKHYIO
pOJIb B CEJIEKIINU JIECHBIX MTOPO/I.

B mpeoOnanaroriem  OOJBIIMHCTBE  CIy4aeB  JAPEBECHbIE  MOPOJbBI
Pa3MHOXAIOTCSI TOJIOBBIM IYTEM, TO €CTh CEMEHAMH, HO Hapsay C CEMEHHbBIM
Pa3MHOXKEHUEM Yy HEKOTOPhIX BHJOB BO3MOXHO TakKKE€ BEreTaTUBHOE
pa3MHOXKEHUE.

BereratuBHO€ pa3MHOKEHHE TMOCPEICTBOM UYEPEHKOBAHUS, MPUBUBOK U

JIPYTUX IMPUEMOB MO3BOJSET COXPAHATh U Pa3MHOXKAaTh PACTEHHS C OJMHAKOBOMU
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HACJIEJICTBEHHOCThIO B T€UEHUE MHOTUX MOKoJieHWH. [Ipn HEM HOBOE MOKOJEHUE
BOCIIPOU3BOJAUTCSL W3 TPYIIbl KIETOK CHEHHAIM3UPOBAHHOW COMATHYECKOU
(HETmOJIOBOM) TKAHU OT/ICJIPHBIX OPTraHOB (IMOYEK, KOPHEH, CTeOIeH U T.1.).

JIpeBecHbI€ MOPO/Ibl BET€TATUBHO PA3MHOXAIOT CIAEAYIOIIHUMH CIIOCOOAMMU:

® JICJICHUEM KYCTOB;

® T[IOPOCJIBIO OT ITHS;

® KOpPHEBBIMU OTIPBICKAMU;

e CTeOJICBBIMU M KOPHEBBIMU YEPEHKAMU;
® [IPUBUBKAMH.

B npupoje BeretaTuBHOE pa3MHOKEHUE APEBECHBIX PACTEHUN TPOUCXOJIUT U
0e3 BMeIaTeIbCTBA YeJIOBEKA:

® KOPHEBBIMHU OTHPBICKAMHU (TOIOJIb, OCUHA);

® YKOPEHEHHEM BETBEW (€J1b MUXTa);

e 1HEBOU Mopociblo (bepesa, opex, auma, 1y0);
® OTBOJKaMH (CMOPOJMHA, KPHI)KOBHHK).

Opnoit u3 hopm Oecnosoro pa3MHOXKEHUS SIBISAETCS anloMUKcUc. JlJig Hero
XapaKTEePHO, YTO 3apO/IbIII pa3BUBACTCS O€3 CIUSHUS MYXCKOW U KEHCKOM raMer
W3 HEPEAYLUMPOBAHHON KJIETKH CEMANOYKH, U3 COMAaTUYECKOW KIJIETKH MOKPOBHOM
TKaHU (MHTETYMEHTA) WU LEHTPaJIbHON YacCTH HYIEIUTYCa CEeMSTOYKH.

Y  pacrteHuil, pPa3sMHOXKAOIIMXCA NyTEM AalOMHUKCHCA, IPOUCXOIUT
OTBUJICHUE W PA3BUTHE MBUIBIEBBIX TPYOOK, HO MBUIBIA CIYKUT CTUMYJISITOPOM,
TaK KaK T€HETUYECKUN MaTepuall e He BKIIIOYACTCS B PA3BUBAIOIIUICS 3apO/IbIIIL.
DTO sIBJICHUE HA3BIBACTCS MICEBIOTaMUEN.

ATNOMHMKCHC HE Bcerjga JieTko oOHapyxuTh. Ho ecnu mnpu TmarenbHO
KOHTPOJIMPYEMBIX CKPEIIUBAHUSIX Pa3HOOOPa3HBIX (POPM TOIYydaeTCs] TOTOMCTBO
UJICHTUYHOE MAaTEPUHCKOU (OpMe, TO C BBICOKOU J0JIeH BEPOSTHOCTH 3TO MOXKHO
oTHecTh K Hemy. IlomoOHast ¢dopma  pa3sMHOXKEHHS BCTpeHaeTcss Kak Y

MEPCKPCCTHOOIIBIIAIOIINXCA, TAK U Y CAMOOIIBUIAIOMINXCA BUAOB.
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['eHeTHUecKkOoe 3HAYEHUE BEreTaTUBHOIO PAa3sMHOXKEHHS U allOMUKCHCA
COCTOHUT B TOM, YTO OHU MO3BOJIAIOT COXPAaHUTh TEHOTUN 0coou 0e3 n3MeHeHus. B
CBSI3U C ATUM pa3pabOTaHbl METOJbI BET€TATUBHOTO PAa3MHOKEHHUS XO3IMCTBEHHO
LEHHBIX ()OPM U COPTOB C HCIOIH30BAHHUEM CTUMYIITOPOB POCTA.

JIns pacmiaThIBaHHSI HACIEICTBEHHOCTHM OPTraHU3MOB U HANPABIEHHOTO
dbopMupoBaHUs TPUPOJBI THUOPUAHBIX PACTCHHM, HApSAIY C IOJOBOM, BaXKHOE
3HaYeHHE MMEET W BEreTaTUBHAs TUOpPUIM3AIUS, OCYIIECTBIseMas IyTeM
B3aMMONPUBUBKHM BETETATUBHBIX YAaCTEW JBYX PACTUTEIBHBIX (POPM C paziHUHOMN
HACJIEICTBEHHOCTBIO.

IIpn pa3sMHOKEHUN XBOMHBIX U JTUCTBEHHBIX PACTEHUN IIUPOKO UCTOJIB3YIOT
IIPUBUBKY, TEXHUKA KOTOPBIX 3aMMCTBOBAHA WX IUIOAOBOACTBA. IIpuBHBKa -
UCKYCCTBO, BO3HHUKIIIEE B pe3yJbTaTe HAOMIOACHUN HaJ SIBJICHUSMHU CIyYalHOTO
CpacTaHMsl B TNPUPOIHBIX YCIOBHMSIX BETBEM COCEOHUX JEPEBBEB WU H3BECTHOE
HapoJaM C JIpeBHUX BPEMEH KaK METOJl OECIIOJIOT0 Pa3MHOKEHUS [IEHHBIX COPTOB
IJI0JIOBBIX U AEKOPATUBHBIX PACTEHUM.

OcHOBHass TpPYAHOCTh MCIOJIb30BaHUSI IPUBHBOK B NPAKTUKE JIECHOTO
XO035MCTBA - OTCYTCTBUE HAAECKHBIX M MPOU3BOAUTENBHBIX M SKOHOMUYECKU
BBITOJHBIX crocoOoB. IloaTomy B HacToflee BpeMs  Nepel Y4YEHbIMU U
IpaKTUKaMU CTOUT 3a/lada MO pa3paboTKe ONTHUMAJIbHBIX CIIOCOOOB MPUBHUBKHU
JPEBECHBIX PACTEHUI U MPOBEPKU UX HA MPAKTHKE.

PaznooOpa3Hbpie  crocoObl  MPUBUBKHU JUCTBEHHBIX TOPOJ  MOXHO
OOBEAUHUTH B TPU TPYIIIIHL:

e OKYJUpPOBKa - IpuBHBKa Noukoi ("riaazkom") (Puc.1);

® [pHUBHUBKAa YEPEHKOM - OTpe3Ka MoOera ¢ HECKOJbKHMMH IOYKaMH, B
paciien, B IpUKJaja, KOIMyJInpoBKa, 3a kopy u ap. (Puc. 2);

e a0JaKTUPOBKA - MPUBUBKA BETKOM, KOTOpasi JO CpacTaHUs C MOJABOEM
COXpaHSETCS Ha KOPHSAX WJIM TMOTPY)KAETCS B BOJAY C MUTATEIbHBIM

pactBopoM (Puc. 3).
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Pucynoxk 3 - Ilpususxa eemkamu — abiaxmuposra

JIns XBOMHBIX ITOPOJ MCIOJIB3YIOTCS BCE BBILICIIEPECYUCIICHHBIE ITIPUBUBKU C
HEKOTOpbIMU n3MeHeHusMH. Hanpumep, E.11. IIpokasuH npennoxui NpuBUBKY B
IPUKIIAJ CEepALIEBHUHONM Ha KaMOuil. Takoil cmoco0® ycnemHo NpUMEHSeTcs s
IIPUBMBKU TOHKMUX YEPEHKOB COCHBI, €M W JUCTBeHHUUBlL.  Kpome Toro,
CYILIECTBYET CHOoCcOO MPUBHUBKM B MpUKIA] KaMOuii Ha kamOui. B oTimume oT
OpebIIyIIero, Ha 4epeHke (MpUBOE) cpe3 JenaroT He MO CepAlEeBUHE, a I0
KaMOMIO, TO €CTb MNPUBOM M TMOABOM COEAMHSIOT KaMOUAIbHBIMHU CIIOSIMU.
[TpmxrBaeMOCTh MPUBUBOK XBOWHBIX B MPUKIAJ, KaK CEpJIEBUHON Ha KaMOWH,
TaKk ¥ KaMOreM Ha kaMOwuii, Beicokas - ot 80 1o 100%.

[IprBUBOYHBIE PACTEHUIN HUCMOJB3YIOT HA CEMEHHBIX IUIAHTALMAX, KOTOPHIE
00ecreurnBaOT IOJyY€HHE BBICOKOKAUYECTBEHHOTO CEMEHHOr0 MarepHana,
YEPEHKOB OTOOPAHHBIX C HAMJIYYILIUX TUTFOCOBBIX JE€PEBBEB.

Kpome npuBHUBKY, IIUPOKO HUCHOIB3YETCS SIKOHOMUYECKH BBITOAHBIA CIIOCO0
pa3MHOXKEHHS IEHHBIX (OPM U COPTOB JPEBECHBIX PACTEHUN 3€JCHBIM
YEPEHKOBAHUEM I10J] IUICHOYHBIM MOKPBITUEM B YCIOBHUSX BBICOKON BIAXXHOCTH,
MO ACP/KUBAEMON aBTOMAaTHYECKUMHU YCTaHOBKAMU.

JI71s1 3TOr0 UCIIOIB3YIOT KOPHEBBIE OTIPBICKU MJIN OJHOJETHHE OTBOAKHU. X
BECHOW BBICAXKUBAIOT B MMOYBY psiaaMu 1noJ yriaoM 30° K ee MOBEpXHOCTU. 3aTeM, B

MEePHOJT PACIyCKaHUsl TOYEK, MPUTHOAIOT K 3eMJIe U YKJIAABIBAIOT B OOPO3IKU
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riyounoit 5 cm. Kornma mobern U3 mouek AOCTUrarOT AJIMHBI puMepHo 20 cM u
pa3BUBAIOT KOPHEBYKO CHUCTEMY, HMX cllerka OKy4uBarT. Crenyromeidl BeCHOU
noOeru pa3pe3aroT Ha YacTH U BBICAKMBAIOT B IIKOIY. Tak Kak UX POCT OIlEepekaeT
pa3BUTHE KOPHEBOW CUCTEMBI, TO PACTEHHUS] HU3KO «CAAsAT» Ha MEHb.

[Tpu GecnosioM pa3MHOXKEHHUU OJIHA KJIETKA JEJIUTCS, BOCIIPOU3BOS LIEIBIN
opranusMm. llpu mnosi0BOM - JBE MOJIOBBIE KJIETKH TaMeThl (MYy>KCKasi U KEHCKas)
COEJIMHAIOTCS M JAIOT HAayajao OAHOW KJETKe (3UroTe), KOTopas B CBOIO OYEPENb
IPU JEJICHUM BOCIHPOM3BOAUT OpPraHW3M C MAaTEpPUHCKUMU M OTLOBCKHMH
npu3Hakamu. B pesynpTaTe 53TOro obOecrneunBaeTcsi OOMEH HAacleICTBEHHOU
uH(popmanuerdn Mexay oco0sMu BHYTpU Buja. llosoBoe pa3sMHOXKEHHE aer
BO3MO>KHOCTh IIO-HOBOMY KOMOMHHPOBATh MCXOJHbBIEC HACJIEICTBEHHbIEC MPU3HAKU
Y CBOMCTBA POJUTENBCKUX (HOPM.

OO0pa3oBaBiuecs B pe3yibTaTe MOJOBOTO MPOliecca CEMEHa 00eCIeYrBaIOT
paccelieHue JIECHBIX JPEBECHBIX PACTEHUN B HOBbIE MecTa oOutaHus. Ilpuuem,
JIPEBECHBIE TOPOAbI, Y KOTOPBIX IUIOABI U CEMEHa CHAO0KEHbl KpbUIATKAMHU IS
pa3Hoca UX BETpOM, HauboJjee MPUCIoCcOoOIEHBI K pacpOCTPaHEHHIO.

[lonoBBIM, WM CEMEHHBIM Pa3MHOXEHUEM pACTEHHU  Ha3bIBAIOT
oOpa3oBaHME 3apojblllla CEMEHU B pe3yibTare CHAUSHUS (OIUIOAOTBOPEHUS)
MYKCKMX M XEHCKUX MOJIOBBIX KJIETOK (ramet). IlepeHoc mbuiblibl, B KOTOpOW
Pa3BUBAIOTCS MY>KCKHE TaMeThl (CIIEPMUM), Y PACTEHHUI HA3bIBAETCS OINBUICHUEM.
Mexnay ONBUIEHHEM M OIUIOJAOTBOPEHHEM Yy JAPEBECHBIX PACTEHHN IPOXOAUT OT
HECKOJIbKHUX 4acOB (TOMOJIb) 0 HECKOJIBKUX MECSIIEB (COCHA, MOXKKEBEJIHHUK).

[IputblIa IEPEHOCUTCS C MMOMOIIbI0 HACEKOMBIX U BeTpa. B 3aBucHMoOcCTH OT
CI0cOOOB OMBUICHHUS Y APEBECHBIX PACTCHUI MOKHO BBIJCIUTH BETPOOMbBLISIEMbIE
Y HACEKOMOOIIbUISIEMbIE, KOTOPbIE Pa3InyaloTCsi OMOJIOTUEN 1IBETEHHUS, CTPOESHUEM
LIBETKOB M COLBETHUM, ITbUIbLIBI, BpDEMEHEM U IPOJOJIKUTEIBHOCTHIO [IBETEHUS.

K BeTpoonbpUIs€MBIM JIPEBECHBIM PACTEHUSM OTHOCATCSA: XBOMHBIE,
Oepe30oBble, OpPEXOBbIE, WIBMOBBIC, TOIOJH, SCEHH, KIJIEH SICEHEIUCTHBIH. OHU
pa3leabHONONbIE, OJHOAOMHBIE WIM JBYIAOMHBIE, UMEIOT HEB3PAUHBIE MPOCTHIE

WJIU YallleuKOBU/IHBIE I[BETKU O€3 HEeKTapa M apomata. [[BeTyT paHHel BecHOU 10
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paclyCKaHusi WIM OJHOBPEMEHHO C pacIlyCKaHMEM JHMCTheB. JUIs JaHHBIX
PACTEHHI XapaKTEPHO MEPEKPECTHOE ONBUICHHE, TAK KAK CyXas W JETrKas IbLIbLA
JIETKO CIyBaeTCsl BETPOM.

K HacekoMoonpuISIEMBIM APEBECHBIM PACTEHUAM OTHOCATCS IPEACTABUTEIN
CEMENCTB PO30BbIE, JKUMOJIOCTHBIE, OapOapuCOBBbIE, JHIIOBbIE, KPYIIMHOBBIE,
OepecKIeTOBbIe, OOJNBIIMHCTBO KIEHOB U cupeHb. OHM, KaK MpaBuio, 000enoble,
C JBOWHBIM OKOJIOIIBETHUKOM, COCTOSIIMM M3 YalleYKh M SIPKO OKPAIICHHOTO
BEHUYMKA C HEKTapOM M apOMaTOM, 4TO IPHUBJIEKAET HACEKOMBIX.

Y  HacekOMOONBUIAEMBIX  PACTEHHMM  HMMEETCS  CIIOKHAasg  CHCTEMa
IPUCHOCOOJIEHHS] K MEPEKPECTHOMY oInbuieHHI0. [Ibuiblia y HUX KilelKas, IJI0X0
CAYBA€TCsl BETPOM, JIETKO IPWIMIAET K TEIy HACEKOMOIO M CTUPAETCs IpH
MOCEIIEHUH UMH JIPYTUX LIBETKOB.

VY 000€enonbix U OAHOJOMHBIX PAaCTEHUH 0Opa30BaHHUE 3apojbllla CEMEHU
IIPOMCXOJUT TIPHU CaMOOINBUIEHUU U B PE3yJIbTaTe NEPEKPECTHOrO ONBbUICHUSA. Y
pPa3HOMOJBIX JABYJOMHBIX PAacTEHUI 3apOJbIIM CEMSH Bcerna oOpa3yloTcs B

pe3yibTare nepekpectHoro onsuieHus (Puc. 4).

\J

MepekpecTHoe
onbinesue camoonbineHne

Pucynok 4 - Cnocobwl onviieHus

CamoornbuicHHE — nmponecc IMCpeHOCa IbUIbIOLI HAa CCMAIIOYKY HIIM Ha
PBUIBLEC IICCTUKA B IIPCACIIaX OJHOI'0O HIBCTKA WMJIM PA3HBIX OIBCTKOB OAHOI'O U TOI'O

ke pacreHus. CaMOOmbUIsiEMblE JIPEBECHBIE PACTEHUS: OpEX TPElKUi, SICEHH,
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nunbl, Tpad. JlaHHbI c1oco0 MOXKHO MCIONB30BATh MPH CO3/IaHUU YUCTHIX JIMHUN
B CEJICKIIMOHHOM padoTe.

IlepexkpecTHOE ONBLIEHUE — MEPEHOC MBUIBIBI C OAHOTO PACTEHMS HA LIBETKU
JPYroro AaHHOTO BUJA UM cOpTa. BOJBIIMHCTBY JIECHBIM JPEBECHBIM PACTEHUSM
CBOMCTBEHHO TIEPEKpECTHOE ombUicHHe (IMOYTH BCe XBOWHBIC, Oepe3oBbIC,
OyKOBbI€, WJIbMOBBIC, KJICHOBbIE W HUBOBBIE U Jp.). Y BHUIOB € 000EHOJIBIMU
[[BETKAMU TEPEKPECTHOE OMbLICHHE O00eCreYrBaeTCs PAa3NUYHBIMU CIIOCO0aMH,
Hanpumep, 0ojiee paHHUM CO3pEBaHUE THIYMHOK (IPOTaHIAPHs) WM, HA00OpOT -
OoJiee paHHUM CO3PEBaHUEM MTECTHKOB (IPOTOTHHUA).

[lepeonblieHUE pacTeHU Pa3HBIX BUAOB M COPTOB, OOJAJAIOIIMX PA3HOM
HACJIEICTBEHHOCTBIO, HAa3bIBAETCS THOpUIU3aLIUEH.

Jlenenue  pacTeHMHM  Ha  CaMOONBUBIIOIIMECS, WM  IEPEKPECTHO
OTBUIAIOIINECS, UMEET OOJbIIOE CEJIEKIIMOHHOE 3HAaueHUe. BOJIbIIMHCTBO BHUIOB
oOpa3yeT HeNpepbIBHBIN Psii OT MOJHBIX CAMOOIBUIUTEIEH A0 CIIOCOOHBIX TOJIBKO
K IIEPEKPECTHOMY OIBUICHHIO.

I[Ipu Bcex ¢opMax pa3sMHOXKEHHUS CBSI3b  MEXKAY IOKOJICHUSMU
OCYUIECTBIISIETCSl Yepe3 KIETKH, B KOTOPBIX 3aKIIOUEHbl MaTE€pUabHbIE OCHOBBI
HaciencTBeHHOCTH. Clie10BaTeNbHO, HACIEACTBEHHOCTh U U3MEHYMBOCTH - JBa
IIPOTHUBOIIOJIOXKHBIX, HO B3aMMOCBS3aHHBIX CBOMCTBa oOpraHusMa. biaronaps
HACJIEICTBEHHOCTH COXPAHSIETCS] OHOPOJIHOCTh BHUJIA, @ U3MEHYMBOCTh, HA00OPOT,
JieaeT BUJI HEOAHOPOIHBIM.

Paznuuua Mexay ocoOsMH OJHOTO BUIA MOTYT 3aBUCETh OT M3MEHEHHUS
MaTepUalbHBIX ~ OCHOB  HACJEACTBEHHOCTH  OpraHusMa.  M3MEHYMBOCTH
ONpENENsIeTCs] W BHEIUHUMHU YCIOBUSMH. COBOKYNHOCTh T'€HOB, KOTOPYIO
OpraHu3M TMOJy4aeT OT POJUTENEH, cocTaBisieT ero TeHOTurl. COBOKYMHOCTb
BHEIIHUX W BHYTPEHHUX MPHU3HAKOB — 3TO (PEHOTHUII, KOTOPHIA pa3BUBAETCS B

pe3yJibTaTe B3aMMOJCHUCTBUS T€HOTHUIIA U YCIIOBUM BHELIHEW CPEbI.
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3al<ouomepnocmu nepedaltu RPpU3HAKOB npU nO1060M
PA3MHOIHCEHUU

3aKOHOMEPHOCTH TEpelauyd IMPU3HAKOB IMIPU TMOJIOBOM Pa3MHOKEHUHU
BIIEpBbIC OBLIM YCTAaHOBJIEHBI YEIICKUM Yy4eHbIM ['peropom MeHnnenem u
onyonukoBaHbl B 1865 T0OA, HO €ro HMCCieNoBaHUS JOJITrOe BpeMs HE ObLIH
npaBWIbHO olieHeHbl. Jlumb B 1900 roay oHM ObUIM, Kak OblI OTKPHITHI BHOBb U
MOJATBEPXKJACHBI HECKOJIBKMMHM YYEHBIMU M CTAJId OCHOBOW BHOBBH BO3HHUKIIECH
oTpaciii OMOJIOTUU — TEHETUKH.

['"'N. MeHnnens mpoBOIWII OIBITBI HA TOPOXE. Y 3TOTO PACTEHUSI MHOTO
pPa3HBIX COPTOB, OTJIMYAKOIIMXCSA JAPYr OT JAPYyra XOpOWIO BBIPAXKCHHBIMU
HACJICJICTBEHHBIMU TIpU3HaKaMH. VmeroTcs, Hampumep, copta ¢ O€lIbIMH U
MypIYPHBIMU IIBETKAMHU, C BBICOKMM M HU3KHUM CTEO0JIEM, C KEITHIMH U 3€JICHBIMU,
C TJIAJAKAMUA W MOPIIMHUCTBIMM CeME€HaMu u T.I. Kaxpas H3 yKa3aHHBIX
OCOOCHHOCTEHM HacllelyeTcss B IpeAeiax JaHHOro copTa. Y Topoxa OOBIYHO
MPOUCXOIUT CAMOOTBUIEHUE, XOTS BO3MOKHO U IEPEKPECTHOE OIBIJICHHUE.

I'I. Mennenp npuMeHWS TUOPUIOJOTHYECKUN METOJ[ MCCICIOBAHUS —
CKPEIIUBAHUE PA3JIMYAIOMIUXCS TI0 OIPEACICHHBIM MPU3HAKAM POAUTEIILCKUX
dbopM, U Tpocieau TPOSIBICHUE U3YyYaeMbIX MPU3HAKOB B Psy mokosieHuH. OH
e aHAJTUTHYECKUM ITyTeM: M3 OOJIBIIIOro MHOrooOpas3usi MPHU3HAKOB PACTEHUMN
BBIWICHSJI OJHY WJIM HECKOJBKO Map MPOTHUBOIOJOXKHBIX APYr APYTY IMPU3HAKOB.
[IpocnexxuBai MposIBICHUE UX B PSIAY CIEAYIOIIUX IPYT 3a APYTOM NMOKOJIECHHUIA.

XapakTtepHoit ueptoii onbIToB I'.J. Menaenst OblT TOYHBIM KOJTMYECTBEHHBIN
y4eT MPOSBJICHUS H3y4aeMbIX MPU3HAKOB Yy BCEX OCOOEH. DTO MO3BOJHUIO €My
YCTaHOBUTH ONPEAECTICHHbBIC KOJIMYECTBCHHBIC 3aKOHOMEPHOCTH B
HACJIeJICTBEHHOCTH. MX aHaau3 OH Hadal ¢ MOHOTHMOPHMJIHOTO CKPCIIMBAaHHS -
pOAUTENLCKUX (POPM, HACIEICTBEHHO Pa3IUYalOIUXCA JIMIb IO OJHOM mape
MIPU3HAKOB.

Ecnu ckpecTuth pacTeHusi ropoxa ¢ JKEJITbIMU U 3€JIEHBIMU CEMEHAMU, TO Y

BCCX TIIOJYYCHHBIX B PE3YJIbTATE J3TOr0 CKPCIIUMBAHUSA paCTeHI/Iﬁ IepBOro
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MOKOJIEHUSI THOPHIOB ceMeHa OyIyT XenTbIMH. [IpOTHBOMONOXKHBIA MpPHU3HAK
(3eneHble ceMeHa) Kak Obl mcyesaer. B atom mpossisiercss ycraHoBiaeHHoe ['.1.
Mengenem mnpaBWwiIo €AMHOOOpa3usi TMEpPBOrO MOKojieHuss Tudpuaos. B
JAJBHEUIIIEM 3TO SIBJICHUE NOJIYYHJIO Ha3BAHUE NIEPBOTO 3aKOHA MeHuens.

[IpuzHak >KeATOW OKpacKu CeMsiH Kak Obl TOJABISET MPOSIBICHUE
MPOTUBOIIOJNIOKHOTO TpHU3HAKa (3€JIeHasi OKpacka) M BCE CEMEHa y THUOPHUIIOB
OKa3bIBAIOTCS JKENThIMH (€AMHOOOpAa3HBIMM). SIBiIEHHE NpeoOianaHus MpU3HaKa
MOJIYYHJIO Ha3BaHHWE JIOMUHUPOBAHUS, a MpeoOiajaronuil NpU3HAK Ha3bIBAIOT
JOMUHAHTHBIM. B paccmarpuBaemMoM mnpumepe, KedaTas OKpacka CeMsH
JOMHUHUPYET HaJ 3€JI€HOW. [IpOTMBOMOJIOKHBIN, BHENIHE WCUYE3AIONIMNA MPU3HAK
(3es1eHas OKpacka) Ha3bIBalOT PELIECCUBHBIM.

B moToMcTBE OT MEpBOrO MOKOJCHUS THOPUAOB (BO BTOPOM TOKOJICHHUM)
HAOJI0JaeTCsl paclIeIICHUe: TMOSBJSIOTCS pacTeHUs C IpU3HAKaMu 00OMX
ponuTeneil B ONPEACIICHHBIX YHCICHHBIX COOTHOLIEHUAX. JKenTeIX CceMsH
OKa3bIBaeTCA MPUMEPHO B TpH pasa Ooublle, yeM 3eneHbIX. COOTHOILIEHHUE CEMSIH
ropoxa ¢ JOMHUHAaHTHbIMU U PELECCUBHBIMU MpPHU3HAKaMU OJU3KO K OTHOIICHUIO
3:1.

B ombite I''MI. Mennens Obuld MOJTy4YEHBI CIEIYIONIUME KOJUYECTBEHHBIC
OTHOILIEHHUS: XKenTbix — 6022, 3eneHbix — 2001. AHamoru4Hbie pe3yiabTaThl AAJU
OMBITHl MO W3YYEHUIO APYTUX Map npuszHakoB. Okazaiock, MypIypHas OKpacka
BEHYMKA 1IBETKa JOMUHUPYET HaJl OeJIoi U BO BTOPOM IOKOJIEHUH TMOPUIOB JaeT
TO K€ paculeruienue - 3:1; rmaakas gpopma ceMsiH JOMUHUPYET HaJ MOPIIMHUCTOM.
PenieccuBHBIA NpHU3HAK B MEPBOM MOKOJIEHUH THOPUAOB HE BBIsABIsETCS. B aTOM
MPOSIBJISIETCST  BTOPOW  3aKOH  MeHzenst, TOJyYMBIIMM HAa3BaHUE 3aKOHA
pacuieruieHus: THOpUJIBI MEPBOTrO TOKOJICHUS TNpU AAJbHEHUIIEM pPa3MHOXKEHHUU
pacILEIUISIIOTCS; B UX MOTOMCTBE CHOBA MOSBISIIOTCA OCOOM C PELECCHUBHBIMU
IPU3HAKaMH, COCTAaBJSIOIIME NPHUMEPHO YETBEPTYKD YacThb OT BCEro 4YHCIA

notomkoB (Puc.5).
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O * OP2anu3Msbl € peyeccueHbIM NPU3HaKom

PucyHok 5 - Xo0 monoeubpuonoco ckpewusanus

Ha pucynke BUIHO, 4TO pacTeHus], 00JagaBIINe PEIECCUBHBIM MTPU3HAKOM,
Janee B JIOOOM 4YHMCIE TOKOJIEHHM He OOHapyXuBajiud paclerieHus. B ux
MMOTOMCTBE HUKOTJ]a HE MOSBIISUIOCH PACTEHUI ¢ TOMUHAHTHBIM MPU3HAKoM. Haue
ce0s1 BeIM THOPUJIBI BTOPOTO IMOKOJICHUS, 00J1a/IaBIIME JOMUHAHTHBIM MIPU3HAKOM.
Cpenu HUX TMpU aHAIU3€ IMOTOMCTBA, IOJYYEHHOrO ITYTeM CaMOOIIbIICHUS,
obHapyxuBaeTcs ABe rpynmbl. IlepBas, cocrapmstomas 1/3 oT oOmero umcia
pacTeHuil ¢ TOMUHAHTHBIM MIPU3HAKOM, Jlajiee He paciiemisieTcs. B ux moromcrse,
B MOCJIEAYIOIINX MOKOJEHUSIX, OOHAPYKUBACTCS TOJbKO JOMHUHAHTHBIA MPU3HAK.
WNHuade BexyT cebs Apyrue pacTeHHs BTOPOTO TOKOJICHHUS, COCTaBistomue 2/3 ot
o0111ero umuciia pacTeHUW C JIOMUHAHTHBIM TMpuU3HakoM. B uX mnoTtoMmcTBe
MPOSIBIICTCS paclieiieHne B TOM ke cooTHomneHuu 3:1 (3/4 moMuHaHTHBIX, 1/4
PELIECCUBHBIX), KaK M Yy THOPUIOB BTOPOrO MoOKojeHUs. M3ydeHue mocieayronmx
MOKOJICHUM JAaeT CXOJHBbIM pe3ynbTar. [IoOTOMKM pacTeHurd ¢ PELEeCCUBHBIM

IIPU3HAKOM HC PaCIICILIAIOTCA.
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l[umwweultecxue U buoxumuueckKue 0CHOBbl
HacneocmeeHHocmu

OcHoBHOI (POpMOI CYIIECTBOBAHUS XU3HHU SIBIIACTCS KJIETKA, B KOTOPOU
MPOTEKAIOT BCe (PU3HOJOTHMYECKUE Iporecchl. POCT W pasMHOXEHHE OpraHU3MOB
CBS3aHO C OOpa3oBaHWMEM HOBBIX KIETOK. JIJIsi BceX CMOCOOOB pPa3MHOKCHHUS
XapaKTEPHO MOBTOPEHUE B MOTOMCTBE OCHOBHBIX IMPU3HAKOB POAUTENICH, HAUNHAS
C BHEIMHUX MOP(OJOrMYECKUX NPU3HAKOB U KOHYas (HHU3UOJIOTHYCCKUMHU
CBOMCTBaMU. PacTeHue, KaKk M BCAKHAM XKWBOM OpPraHU3M, COCTOUT U3 KJIETOK,

IMpUYICM KaKaasd KIICTKA ITOPOKAACTCA TOKC KJIETKOM.

Buow pacmumenvnvix mxaneii

Pactenuss cOCTOAT M3 OpPraHoB, KaXKAbId W3 KOTOPBIX BBIINOJHAET CBOKO
¢yHkuio B opranuzMe. Hanpumep, y IIBETKOBBIX pacT€HUN OpraHaMH SIBIISFOTCS
KOpEHb, CTEOEIb, JIUCT, IBETOK. Kakaplii opraH MoCTPOEH U3 HECKOJIBKUX TKAHEH.
Tkanb - 3T0 coOpaHHE KIJIETOK, CXOJIHBIX MO CTpoeHHI0 M (pyHKuuaMm. Kietku
KOKJIOW TKaHW MMEIOT CBOK CIIELUAIBHOCTD M BHOCAT BKJAJ B JKU3Hb LIEJIOTO
pacTeHus, KOTOpask COCTOMT B COYETAHWH WM B3aUMOAECHCTBHM PAa3HBIX BHJIOB
paboThI Pa3IUYHBIX KIETOK, OPTaHOB U TKaHEH.

['maBHeWIIMMM TpynmamMu TKaHEW, U3 KOTOPBIX MOCTPOEHBI BETETAaTUBHBIC
OpraHbl BBICUIETO PACTEHHUS, SIBIAIOTCS CIEAYIOIIHE:

® [IOKPOBHBIE;

® OCHOBHBIC;

® MEXaHUYECKHE;
® [POBOJSAIINE;

® BBIJICIIUTEIILHBIC,

¢ MCPHUCTCMATHUYCCKUC.
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B kaxayro rpyrnimy oObIYHO BXOAUT HECKOJIBKO TKaHEH, UMEIOIIUX CXOIHYIO
CIEUAIIA3AIIMI0, HO MOCTPOCHHBIX KaXKJas MO-CBOEMY M3 OIpPEIEICHHOIO BHUJA
KJIETOK. TKaHM B OpraHax He W30JIMPOBAHBI APYT OT JApPYyra, a COCTaBISAIOT CUCTEMY,
B KOTOpPOM 3JIEMEHTHI OTHEIIBHBIX TKaHEW yepenayrorcs. Tak, ApeBecHMHa - 3TO
CUCTEMA M3 MEXAHUYECKON U POBOJSIICH, 2 THOTJJA U OCHOBHOM TKaHHU.

[TokpoBHbIe TKaHU (dMHIAEPMHUC, TPOOKA, KOpKA) 3allUIIAIOT OpraHbl
pacTeHHs] OT HEOJAronpuATHBIX  BO3JACHCTBHI:  BBICHIXaHUS, MEpErpena,
MEPEOXJIAKICHHUS, TyYUCTOW SHEPTHH, MEXAHUUECKUX MOBPEKIACHUMN, HU3IUITHETO
HAMOKaHUs, TPOHUKHOBEHUS UYKEPOJHBIX OPraHU3MOB. DIMUJIEPMUC TTOKPHIBAET
00€ MOBEPXHOCTH JIMCTA, MOJIOJbIE MMOoOeru u Jyenectku. Kak mpaBuio, 3To oauH
CJION KJIETOK. Te CTeHKH KJIETOK, KOTOPHIMH OHHU COIPHUKACAIOTCS MEXKITY COOOMH,
OOBIYHO W3BUJIMCTBIC, TPUYEM BBICTYI OJTHOM 3alOJIHSIET BOTHYTOCTh COCEIHEH.
OTO0 CcHocOoOCTBYET MPOYHOMY COCIUHEHHUIO KJIETOK, KOTOphIE B pE3ysbTare
o0pa3yloT eIWHbIA TUIOTHBIN IIacT. BHemHue, rpaHuyaiimne ¢ BO3AyXOM CTEHKH
KJIETOK, O0JIe€ TOJICTHIE.

OnuaepManbHble KIETKU BBIICISAIOT BEUIECTBA, OTKJIAABIBAIOIINECS HA HUX
CHapy>XH B BUJIE TJICHKH, HAIIpUMeEpP, KyTUH, 00pa3yroluil MIOTHYIO KYTUKYIY, U
BOCK. KyTMH Tak e NpONUTHIBAET W CaMHM BHEIIHHUE CTEHKHU SIHICPMAIbHBIX
KJIeToK. ToiyicTas BHEHIHSE O000JI0YKa W HapyKHas IUIGHKa O00ecTeunBaroT
M30JISIIUOHHBIC, 3alIUTHBIC CBOMCTBA 3TOM TKaHU. CKBO3b €€ CIIOM 3aTPYyJIHEHO
MIPOHUKHOBEHUE Ta30B, BOABI, OakTepuil. OAHAKO BO3AYyX 00s3aTE€IBHO JOJIKEH
BXOJUTh BHYTPhb 3€JEHBIX YacTel pacTeHHus, a HapyKy HEO0OXOIUMO BBIXOJIUTH
BOJISIHBIM TapaMm U kucjiopoay. OOMeH razamu, a TakKe BOASHBIM MMapoM MEXIY
aTMocpepoii ¥ BHYTPCHHHUMH TKAaHSIMH MOJIOABIX OPraHOB, TOKPBITHIX
AMUEPMHUCOM, OCYIIECTBISETCS C OMOIIBIO YCTHUII.

VYcreuiia 06pa3oBaHbl CIICUATBLHBIMEI KJIETKAMHU SITUIEPMHICA, MEXKTY TBYMS
U3 KOTOPBIX (Tak HA3bIBAEMBIMU 3aMBIKAIOIIMMU KJIETKAMU YCTbHIA) HUMEETCS
OTBEpPCTUE pEryJUpyeMoOd BEJIWYMHBI - YCThUYHAs Ieab. Yepe3 Hee
OCYIIECTBIISIETCS CBSI3b MEXKIAY aTMOc(epoit U BO3yXOHOCHBIMU MEKKJIETOYHBIMH

MMPOCTPAHCTBAMM TOJIIIK JIUCTAa WA APYroro opraHa, IMOKPBLITOrO 3IMUACPMHCOM.
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3ambIKaroIuUe KIETKU YCThUILL IO BIUSHUEM MEPEMEHBI YCIOBUI BJIaKHOCTH WJITU
OCBEILIEHUSI MEHSIOT CBOIO (POPMY, CMBIKAsICh APYT C JAPYTrOM MM Pa3MbIKasiCh.
ITpu 3TOM OHM OTKPBIBAIOT MJIM, COOTBETCTBEHHO, 3aKpPbIBAIOT YCTHUUHYIO LIEIb.
Ha cBery, B mpouecce (HOTOCHHTE3a, PACTEHUS HYXIAIOTCA B IPUTOKE
YIJIEKUCIIOro ra3a u3 arMocgepsl U TorJa yCTbUYHbIE HIENIN OTKPBITEL. Houbto OHM
3aKpbIBAIOTCS. 3aMbIKAONIME KJIETKU 3aKpbhIBAIOT IPOCBETHl YCTHUIl U B YKapKOe
BpeMsl JHs, 4YTO MPEJOXpaHsSeT pacTeHWe OT OOJbIIOW MOTEePH BOIBl W,
COOTBETCTBEHHO, OT YBSIIaHUA.

YacTo snuaepMaibHble KIETKA 00pa3yroT BBIPOCTHI - BOJOCKU. MHOrIa 3to
MHOTOKJIETOUHbIE ~ OOpa3oBaHWs, B JAPYIHMX CiIy4yasXx KaxAbli BOJOCOK
OpeJICTaBIsIeT COOOM OTPOCTOK OJHOM KIETKM, Jiexamied B oOuem cioe
snuaepmuca. OHU UTPAIOT 3AUMTHYIO, OMOPHYIO (HAallpUMEp, Y BBIOLIUXCS WIIU
CTEJIIOLUXCS PACTEHUM) W BBIICIMUTEIbHYIO pPOJb. [l pacTeHuid Ba)KHbI
KOPHEBBIE BOJIOCKM - TpyOdaTble BBIPOCTBHI SHUAECPMAIbHBIX KJIETOK KOPHS,
KOTOpbIE YBEJIMYMBAIOT €ro BCACBHIBAIOLIYIO MOBEPXHOCTh. DMUIAEPMHUC MHOTHX
CEeMsIH WJIU TIOJI0OB 00pa3yeT BOJIOCKH, CIIOCOOCTBYIOIIME PACCEICHHUIO CEMSH, a
TEM CAMBIM PACTEHUMN.

B crebne MHOroneTHUX pacTeHUil MOJ SMUIAEPMUCOM pa3BHUBaeTcs Oosee
rpy0as 3amuTHas TKaHb - poOka. KiieTku ee oTMHparoT, yTpaunBarOT MPOTOILIACT
U COCTOAT TOJBKO M3 TOJICTBIX CTEHOK, KOTOPBIE OKPY>KAIOT IOJIOCTb,
3al0JJHEHHYIO BO3JYXOM WJIM CMOJIMCTBIMU BenlecTBaMu. OHM  NPONUTaHbI
cyOepuHOM, KOTOpBIM JIeJaeT HX BOJO- U BO3JyXOHENPOHHUIIAEMBIMHU,
TEIJIOU30JIUPYIOIIMMH, a TAKKEe MPOYHBIMU U YIPYyruMu. OHU MOTYT K TOMY XK€ U
oJpeBecHeBaTh. [IpuMepom 3Toi TKaHU ciykKUT Oepecta. OHa JOBOJBHO TOHKA, a
BOT IpoOka MpoOKOBOro jayda JIOCTUraeT TOJIIUHBI B HECKOJIBKO JECATKOB
canTuMeTpoB. [IpoOka B HEKOTOpPBIX MECTax TMpPEPHIBAETCS UCYEBUUKAMH -
0o0pa30BaHMUSIMHM U3 UHOM TKaHU, KOTOpasi MpOHMIIaeMa JUIsl BOJbI U Bo3ayxa. Uepes
YEUEeBUYKHU OCYIIECTBIISIETCS OOMEH BHYTPEHHHMX YacTeil CTBOJia C OKpy:Karouen

cpenoi. YeueBUUKY pa3BUBAKOTCS HA MECTAX YCTHUIL.
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B crebiie mox mOKpOBHBIMU TKAaHSMHU HAaXOASATCS KIETKH Jy0a - 3TO CHCTeMa
U3 DJJIEMEHTOB HECKOJIBKMX TKAaHEW: NPOBOJAILIECH, OIOPHOM W OCHOBHOW.
Bakneimmii ero 31eMeHT - CUTOBUAHbBIE TPYOKH. OHU OCTPOEHBI U3 YJUIMHEHHBIX
KJIETOK, BBITSIHYTBIX BJIOJIb CTE€OJIsl, COUICHEHHBIX APYT C JAPYrOM KOHIAMHU. DTO
KUBblE, HO O€3bsAACpHBbIE KIETKH, DJIEMEHThl LUTOIJIa3Mbl B KOTOPBIX
pacrojoXKeHbl OKO0JIO CTEHOK. O0O0JOYKM B MECTaX CThIKA ATUX KJIETOK UMEIOT
MHOTOUYHCJICHHBIE OTBEPCTHS, TaK YTO MEPETOPOIKH NOI00HKI cUTY. B pesynbprate
ATOr0 CMEKHBIE KJIETKH COOOIIAIOTCS MEXIY COOOM M TEM CaMbIM OKa3bIBaIOTCS
OOBEIUHEHHBIMU B JUIMHHBIE TPYOKH, TSHYIIHECS CKBO3b >KWJIKH M YepelniKa
JIUCTHEB, IO CTEOJIIO ¥ KOPHIO.

[lo cucreme CUTOBUAHBIX TPYOOK MPOAYKThI, 0Opa3yromuecs B 3€JIEHBIX
YacTsAX PacTeHUM, MEepeMENIaroTcs KO BCEM €ro APYrMM 4YacTsAM, MUTAIOT HX.
OCHOBHBIM M3 TPaHCIOPTHPYEMBIX IPOAYKTOB SBIIAECTCA caxapo3a. CUTOBHIHbBIE
TPYOKH - 3TO 3JIEMEHT MpOBOAsIIeH TKaHU. OKOJO KJIETOK CUTOBUAHBIX TPYOOK
UMEIOTCSl KJIETKU-COYyTHUKU. OHM coaepkaT sApa, U HMX OPOTOIUIACT HMEET
HEINOCPEICTBEHHbIE CBSA3M C LIMTOIUIa3MOU O€3bsIEPHBIX CUTOBHUIHBIX KJIETOK. B
ay0e BCTpEYarOTCsl TaKXKE YYaCTKH, COCTOAIIME M3 MMAPEHXUMHBIX KJIETOK B
KOTOPBIX OTKJIAJBIBAIOTCS PA3JIMYHBIE BEUIECTBA: KpaxMmal, Macjia U CMOJIbl. DTO
KJIETKM OCHOBHOM TKAaHH.

Kpome toro, 1y0 conepKUT 31€MEHThI ONIOPHOW TKAHU - JTyOsiHbIE BOJIOKHA.
OTO OYEHb JJIMHHBIE KJIETKU C YTOJILEHHBIMU CTEHKaMH. /IMHA KIIETKHM MOKET
NPEBBIIATh €€ MIMPUHY B ThicAud pa3. OOBIYHO 3TO MEpPTBbIE KIETKH, 0e€3
npororiacta. OHU BBINOJHSAIOT MEXAHMYECKYIO (YHKLHIO, CO3/aBasi MPOYHOCTh
cTeOsl.

BoapmIMHCTBO cieMaNn3uPOBAHHBIX KIETOK HE CITOCOOHO K PA3MHOMKEHUIO.
OnHaKo pacTeHHE pacTeT BCIO CBOIO JKH3Hb, U B TEUCHHE HEEe B HEM 00pa3yroTCs
HOBble KieTku. OHHM  pa3BUBAIOTCS U3  KJIETOK  00Opa3oBaTelbHBIX -
MEpUCTEMATUYECKUX TKaHel. Pa3MHOXKEeHHUE JIeJIeHuEeM SIBJISIeTCSl Crieluaan3annen
TaKUX KIETOK W X (yHkuumed B opranusme. [Ipoucmienivie M3 HHUX KIETKU

Pa3BHUBAIOTCA, ITPEBPAIIAACE B TC WK MHBIC CIICITHAJIU3UPOBAHHBLIC KIICTKH.
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OObpazoBarenbHasi TKAHb HAXOJUTCS B Pa3HbIX YaCTAX PacTeHUs (HarpHUMep,
B TOYKAX POCTA - HA BEpXyIIKax No0eros, KOpHe). B Tonie credas 00bIYHO €CTh
HECKOJIbKO ee ciioeB. [loa cioem npoOku HaxonaTces KIEeTKU (pesuioreHa, KOTopsle,
JeNACh, TOMOJHSIOT YHUCJIO KIETOK TMpoOKM U Kopel. BHyTpsr oT 1nyba
pacnojaraercst cjioil KiIeTok kaMous. Te U3 mopoKaaeMblX UMHU KJIETOK, KOTOpBIE
o0pa3yloTcsl CHapyku OT KamOus, pa3BUBAIOTCA B KJIETKM Jyba. OkazaBLIiuecs
BHYTPH, TO €CTh OJIMKE K OCH CTBOJIA, TAIOT HAYAJIO KIETKaM JPEBECUHBI.

JlpeBecrHa COCTOMT M3 DJIEMEHTOB IPOBOJSIIEH, ONOPHOW U OCHOBHOM
TkaHeil. K rmepBbIM OTHOCSTCS BOJIOKHA APEBECUHBI - ITTMHHBIE MEPTBbIE KJIETKH C
OJIPEBECHEBIIMMH CTEHKaMHU; KO BTOPBIM - COCYAbI, MpEACTaBISIOIME COOOM
pe3yJIbTaT CIUSHUS MHOTUX KIIETOK; K TPEThUM - KJIETKHU JPEBECHON MApEHXUMBI.
Knerku, muddepeHuupyronmecs U3 KaMOHAIbHBIX 3JIEMEHTOB B IPOBOJSIINE
(cocynpl), pacTyT B JJIMHY W IIHPUHY. VX OOKOBbIE CTEHKH YTOJIIAIOTCS U
OJIPEBECHEBAIOT. B CTEHKaX, OJHAKO, OCTAKOTCS IOPBI, 3aKPBITHIE JHIIb TOHKOU
o0onoukoi. [leperoponkn Ha CTBIKAX CMEXHBIX KIETOK HCYE3aI0T, MPOTOILIACT
oTMupaer. B pesynbrare o0pa3yroTcsl JUIMHHBIE COCYAbl, COCTOSIIUE W3 OJHUX
cteHOK. [IpoBoasmias cucrema TAHETCS CKBO3b KOpeHb M creldenb B jucT. [lo
TaKUM COCYJaM OCYILECTBIIAETCS BOCXOAIIMI TOK BOJABI U PACTBOPEHHBIX B HEU
COJIEH OT KOpHEH KO BCEM OpraHaM pacTeHHUS.

B uentpe crebnsi HaxoAsATCS KIETKH CEPAUEBUHBI - OKpPYIJIBIE WM
MHOTOTpaHHbIE MAPEHXUMHBIE KJIETKU. DTO 3JIEMEHThl OCHOBHOM TkaHu. MHorna
OHM TOJbIE, U B HUX HAXOJMUTCS BO3AYX; MHOTJA OHU 3alOJHEHBI 3alacHBIMU
MUTATEFHBIMH BEIIECTBAMH, PA3IMYHBIMU KpHUCTaUIaMy ¥ TaHUHaMu. CTEHKH MX
MOTYT OBITh OJpEBECHEBIIMMH. J[peBecHHY U JIy0 NPOHU3BIBAIOT paauaibHbIE
ayud. VX KJIETKH SBJSIOTCS MPOU3BOAHBIMU KaMOWsS M HECYT 3anacarollyro
¢ynkuto. Ha ypoBHe s1y0a 3TH JTyun 3aMETHO PacIIUPSIIOTCS.

B MskoTH nucTa MEXIy BEpXHUM U HIDKHHUM SIUACPMUCOM HaXOAUTCA
OCHOBHAsl TKaHb - KJIETKM C TOHKUMH OO0OJIOYKAMU U OOJIBIIUM KOJIMYECTBOM
3eJIeHBIX IUIACTH - XJoporwiacToB. B HUX mpoucxomut ¢orocunrtes. Bepxuue

CJIOH COCTOSIT OOIBIIEH YaCThIO U3 MMPOAO0JTOBATBIX KICTOK, IIJIOTHO IMPHJICT AIOIINX
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JIpyr K Apyry, crojl04yaToil mapeHxumbl. HuKHHE - phIXJIble, MEXKY KIETKaMH
PacIoJIOKEHBI MEKKIICTHUKH - TIPOCTPAHCTBA, 3aII0OJTHCHHBIC BO3YXOM H T'yOdaTas
napenxuma. [lapeHxuma mpoHu3aHa BETBSIIUMHUCS KUIIKAMH, KOTOPBIE TIOCTPOCHBI
U3 IMyYKOB MEXaHUYIECKOH (pa3HOOOpa3HbIE BOJIOKHA) U TTPOBOIAIIECH (CUTOBHIHBIE
TpYOKH U BOJIOHOCHBIE COCY/IbI) TKAHEH.

Kax npaBuio, kKjeTku OJJHOMMEHHBIX TKaHEH JJaxe BechbMa JaJIeKuX APYT OT
JIpyra pacTEHWUH CXOJHBI, IMMOCKOJIbKY OHU BBHITIOJHSIOT aHAJOTUYHBIC (DYHKIIHH.

OTnuuuTeNIbHBIC YCPTHI KIICTKU CBA3AHBI B IICPBYIO OUCPCAL C €C CH€HH3HH33HH€ﬁ.

Cmpoelme U KOMNOHEHMbI K/liemKu

B cBs3u ¢ TeM, 4TO B OCHOBE PAa3MHOXKEHUsI OPTaHU3MOB JICKUT JICJIICHUE
KJIETKH, HEOOXOJUMO pPacCMOTPETh €€ CTPOCHHE, XMUMHUYECKHU CcOoCTaB, POJIb
OTJICJIbHBIX CTPYKTYP B QYHKIIMOHUPOBAHUHU U BOCIIPOU3BECHUMU.

ComaTnueckue W TOJIOBBIE KIETKM OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX U PACTCHUM B NMPHUHLMIE CXOAHBI IO CBOEMY CTpOEHUI0. OHU COCTOSIT
U3 KJIETOYHOM MEeMOpaHbl U MPOTOIUIa3Mbl. BakHelne Hepa3pbhiBHO CBSI3aHHBIC,
YacTH MPOTOIIA3Mbl KJIETKHU MPEICTABICHBI AIPOM M IIUTOIIA3MOM, COAEpHKAIIECH
OpraHouibl (OpraHesuibl) pa3jIM4HOrO0 CTPOCHHMS M (PYHKUMHA U Bakyoldb. Kax
CTPOCHHME, TaK U CBOMCTBA KJIETOK PA3HBIX TKAHEW B CBSI3U C UX CICLUAIN3ALUCH
pe3Ko paznuyarorcs. llepedncieHHble OCHOBHBIE KOMIIOHEHTHI M OPTaHOWJbI, O
KOTOPBIX p€uYb IMOWJET Jajbllle, Pa3BUThl B HUX B PA3JIMYHON CTEICHU, UMEIOT
HEOJIMHAKOBOE CTPOEHUE, a MHOTAA TOT WJIM WHOW KOMIIOHEHT MOXET BOBCE
OTCYTCTBOBATb.

CHapyxu pacTuTeNbHas KJIETKa TOKpPhITa 000JI0YKOW, HEOJUHAKOBOM IO
TOJILMHE M CTPOEHUIO Yy pas3HbiXx KieTok. OOpasyrolmue ee BelecTBa
(KpyITHOMOJIEKYJISIPHBIC MOJMCaXapHIbl - MEKTHH, TeMHIIC/UTION03a U B HEOOIBIIINX
KOJIMYECTBAX IIEJIIF0JI03a) BhIpAaOATHIBAIOTCS B IMTOIUIA3ME M OTKJIAIbIBAOTCS
CHapyHu OT Hee, MOCTENeHHO ee co3naBas. OHM 00pa3yloT TaK Ha3bIBAEMYIO

nepBUYHY0 00070uky. OHa JOBOJBHO DJJAaCTHUYHA, 1O MEPE pPOCTa KIETKU
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pacCTATMBAETCS U TOXKE PACTET, & HOTOMY HE MPEMITCTBYET €€ pa3BuTUI0. OIHAKO
OHAa CO3/Ia€T OMPENCICHHYIO MPOYHOCTh KJIETKH M CIOCOOHA 3alIUTUTh €€ OT
MEXaHU4eCKuX MoBpexaeHui. Kierku, ciyxamiue s 0ecrosioro U MoJIOBOTO
pPa3MHOXKEHUS (300CTOPHI U MY>KCKHUE TaMEThl BBICIIUX PACTCHMI) JIMIIEHBI TAKOU
NEePBUYHOM 000JOUKH. Y MHOTHUX KJIETOK UMEETCS HE TOJILKO MEepBUYHAsA, HO €Ie
U BTOpuYHas o6osiouka. OHa oOpasyeTcsi MoJ| MePBUYHON U MOCTPOEHA, TJIaBHBIM
oOpa3oM, W3 MEIUTIONO3bI - TMOJHCaxapuaa, MOJEKYJIbl KOTOPOTO OO0pa3yroT
TOHYAMIIKE HUTH - MUKpODUOpuIbl. B 000710UKe HUTH TEIUTIONO3bI MOTPYKEHBI
B aMop(dHOE BEHIeCTBO, COCTOSIIEE M3 MEKTUHOBBIX coeauHeHud. Kietku,
MMEIOIIME BTOPUYHYIO 000JI0UKY, BecbMa MpoyHbl. OHU 00pa3yloT MEXaHUYECKUE
U OIOpHBIC TKaHU pacTeHus. Horma BropudHas 000J04YKa UTPAeT U poJib CKIIaja
MUATATENbHBIX MPOJYKTOB: 00pa3yrolue €€ BeIIeCTBa MOTYT MpEBpAIlaThCs B
npyrue, 6osee MpocThie, KOTOPHIE PACXOAYIOTCS JIJIsl TUTAHUA.

B o00onouke uMeIOTCS HEYTOJIIEHHBbIE MECTa - IOpbI, Yepe3 KOTOphIC
OCYILECTBIISIETCS CBS3b MEXKIY coceqHUMM KieTkaMu. CKBO3b HUX MPOXOIST
TOHKHE TSKA IUTOIUIA3Mbl - IUIa3MOAECMbI, KOTOPBIE CBA3BIBAIOT IUTOIIA3MY
coceHUX KJIeToK. I[lo HUM ocymiecTBiseTcss OOMEH BEIIECTBAMHU MEXKIY
coceHUMU KieTkamMu. OHU HapsLy ¢ AJIEMEHTaMU MPOBOISLIEH TKAHU COESIUHSIOT
KJIETKU U TKaHU OpraHr3Ma B €IMHOE LIEJIOE.

OOMeH BelecTBaMU U paclpoCTpaHEeHUE BO30YKACHUS MO3BOJISIOT KIIETKaM
BIUSATH HAa pa3BUTHE U pabOTy APYT Apyra, U Kaxjas TKaHb BO3JICHCTBYET Ha
KU3BHEJEATEHOCTh BCEX JIPYTUX TKaHEH. DTUM CO37aeTCsl KOOPJUHALIMS PaOOThI
BCEX YacTel eIMHOr0 OpraHu3Ma - I1eJI0r0 pacTeHUSI.

Bo mHoOrmx kierkax kieTodHas 000J0YKa C BO3PACTOM IMPOMMUTHIBACTCS
BEILIECTBAMHU, €I1le 00Jiee YKPEIUISIOMIUMH €€, UTO BEJET K €€ OJIPEBECHEHUI0. DTO
MPOUCXOUT CO CTEHKAaMHU KIIETOK JIPEBECHHBI, JIyOSHBIX BOJIOKOH, OOOJIOYKH
KJIETOK KOXYpPbI CEMSIH, UHOTJa OKOJIOTIOJHUKA U JJaXe JIENEeCTKOB. Takue KIeTKH
HE TOJIbKO MPOYHEE, HO U MEHEE MPOHUIIAEMBI I MUKPOOOB U BOJbI. bhIBaloT,

OJHAKO, B XM3HHM KJIICTOK M TaKHMC MOMCHTBI, KOIrJa HX 000I0YKa JOJDKHA CTAaTb
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MEHEee TMPOYHOM, YeM OblIa 10 3TOro. DTO MPOUCXOAUT, HAMPUMEDP, NpHU
IPOPACTaHUU CEMSH.

[TonucaxapuaHas KiaeTo4dHass O0OJIOUKAa - XapaKTepHas uepTra CTPOCHUs
pacTUTENbHOM KIETKH, OTJIMYaKIas €€ OT JKMBOTHOM. OTO 3allUTHOE
obpazoBanue. Ilog obonoukol Haxoautcs 1uToriazMa. CaMblil Hapy>KHBIN ee
CJIOM, NPUMBIKAIOIMI K 000JI0UYKE, MOBEPXHOCTHAsl KJIETO4YHas MeMmOpaHa -
wiazmanemMma. OHa mpencTaBisieT co00il KOMOMHAIIMIO CIIOEB YKUPOIMOJ0OHBIX U
OENIKOBBIX MOJIEKYJ M OTTpaHUYMBAET LIUTOIUIA3MYy OT Bakyousied. Ilnaszmanemma
peryaupyer BXOJ BEIIECTB B KIETKY M BBIXOJ HX U3 Hee, 00ecneuyuBaeT
n30upaTeIbHOe TPOHUKHOBEHHUE BEIIECTB B KIETKY U U3 KICTKH.

Cxema CTPOCHUA paCTHTCHBHOﬁ KJICTKH ITIOKa3aHa Ha pPUCYHKC 6.

M UKD OB OPCUHKM

Mnazmaruyeckan

Annapat Monkao Sl

Lurockener
MMaakan
IHAONNASMATIHECKAA T LieHTpuanu
CeTh

Nuz0c0Mb!
Obonouka Pubocomel
Aapa
Apeiw ko MuTOXOHAPMA

Anpo

MharynApHaa
JHAONNA3MATIHECKARA
(et

Luronnasma

Pucynok 6 - Cxema cmpoenus pacmumenvHou KiemKu
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SAnpo sBAsSETCAs LEHTPOM, YIPABJISIOIMM >KH3HEAEATEIbHOCTBIO BCEH
KJIETKH M KOOPAUMHUPYIOIKM ee. OHO UMEET CIOKHOE CTPOEHHUE, U3MEHSIOLIEECs
Ha pa3HbIX JKU3HEHHBIX IUKIaxX kieTku. dopma simpa MoKeT ObITh pa3iIMYHOM -
OKpYIJIOM, OBAJbHOM, CHJIBHO BBITSIHYTOW, HENPAaBUIBHO-MHOTOJIONIACTHOW. B
HEKOTOPBIX KJIETKaX KOHTYpPHI SiApa MEHSIIOTCSA B XojA€ ero (hyHKIHOHWPOBAHUS.
Pa3Mepsl siiep HEOAMHAKOBBI U B KJIETKaX Pa3HbIX PACTEHUI, U B Pa3HbBIX KJIETKAX
OJTHOTO M TOTO e pacTeHus. B Hepensmieiics kinetke (nHTepdase) SApo 3aHUMaeT
10-20% Bcero ee oObema. KpynHble sapa ObIBalOT B MOJIOABIX,
MEpPUCTEMATUYECKUX KIIETKAaX, B KOTOPHIX OHM MOTYT 3aHUMaTh 10 3/4 oObema
BCEH KJIETKH.

SAnpo OKpykeHO syiepHOM OOO0JIOYKOM cocCTosIed Hu3 JBYX MeMOpaH.
BremHsass MeMOpaHa UMEET BBIPOCTBI, HEMOCPEACTBEHHO NEPEXOASIINE B CTCHKU
HH/IOIUIA3MATHUECKON CeTH U IOpbI, Yepe3 KOTOpPbIE OCYIIECTBISAETCS OOMEH
BEILECTB MEXIY SAPOM U LUTOILIa3MOW. BHYTpH ero HaxoguTCsi XpOMaTHH, OAHO

WIM HECKOJIbKO SIAPBINIEK M SIIEPHBIM COK (KapuoduMda WM HYKIEOIUIa3Ma)

(Puc.7).

AnepHele nopbi

OBonouxa sgpa

BryTpexHas
membpara

HapyxHan
membpara

Pucynok 7 - Cxema cmpoernus sopa
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B spepHOM cCOke B CBETOBOM MHKPOCKOIIE MOYKHO Pa3ju4UTh CETYATYIO
CTPYKTYpy C Tibi0aMu XxpomaTuHa. [1o JaHHBIM 3JEKTPOHHOW MHUKPOCKOMHH, 3Ta
CETh HE YTO MHOE, KAK XPOMOCOMBI, KOTOPbIE CTAHOBATCS XOPOIIO PA3IUYUMBIMU
TOJIBKO BO BpEMsI JIEJICHUS KIIETKH.

SnpelllKM — TeNbla, CBA3AHHBIE C XPOMOCOMaMH, COJEp)KaT OOJIbILIOE
koiuuecTBo prbonykiaenHoBbIX (PHK) kucnor. dyHKIus Ux eiie HeA0CTaTOYHO
usydeHa. [IpennonararoT, 4To B HUX MPOUCXOTUT cuHTe3 pudocomuoit PHK.

[MuTonnazMa HapsAAy C SAPOM SIBISETCS INIABHBIM KOMIIOHEHTOM KJIETKH, C
Hell cBs3aH oOMeH BemecTB. CraraeTcs OHa W3 MPO3PAYHON JKUIKOCTH —
ruajoria3Mel, kotopas Ha 85% coctout u3 Boawl, Ha 10% wu3 OenkoB. B Heit
IPOTEKAeT P KU3HEHHO HEOOXOAMMBIX XMMHMUYECKHUX IPOLECCOB, B €€ COCTaB
BXOJSIT MHOTHE O€nKku-(hepMEeHThI, MPH TMOMOIIM KOTOPHIX 3TH MPOIECCHI
OCYLIECTBIISIOTCS.

[MuTomnna3Ma COAEPKUT LENbIA psii  OpraHeilyl, OTBETCTBEHHBIX 32
SHEPreTUYECKU U XUMUYECKU OOMEH B KIIETKE.

DHeprus B KJETKE BbIpaOaThIBaeTCd B MUTOXOHIPHSX. DTO chepuueckue
WIH TTaJIOYKOBUIHBIE 00pa3oBaHus pa3HooOpazHoit BennuuHbl (0T 0,2 10 7 MKM) U
CIIO)KHOU cTpyKTYphI (Puc.8). @opma M 4mCIO MX MEHSETCS B 3aBUCUMOCTH OT
(YHKIIMOHAJIBHOTO COCTOSIHMSI KJIETKM, W OHM MPUHMMAIOT Yy4yacTHe B €€

OKHUCJIMTEILHOM OOMEHE.

MOJTEKYJibl
ATO-CUHTETA3bI

MEXMEBEPAHHOE
NPOCTPAHCTBO

MATPUKC

PUBOCOMbI
FPAHY bl

BHYTPEHASA MEMBPAHA

HAPYXHAS
MEMBPAHA

Pucynok 8 - Cxema cmpoenus mumoxounopuu
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MuTtoxoHapuu - 3TO 00pa30BaHMs, MOCTPOEHHBIE M3 JUMONPOTEUHOBBIX
MeMOpaH, MOTPYKEHHBIX B OCHOBHOE BEIIECTBO - MaTpukc. Mx obomouka
oOpa3oBaHa JByMSI MEMOpaHAMH, MEXIY KOTOPHIMU HUMEETCS IPOMEXKYTOK.
BHyTpeHHsI1 HMeeT MHOTOYMCIICHHBIC BIITYMBAHUS BHYTPh - KPHUCTBL. Mexmy
HUMU HaxoauTcs MaTpukc. M BHyTpeHHss MemOpaHa 000JI0YKH MUTOXOHAPUU, U
oOpa3zyeMble €0 KPHUCThl TOCTPOCHBI U3 YIOPSJIOYEHHO PACIOIOKEHHBIX
dbepmentoB. bmaromaps kpucram pabodas MOBEPXHOCTh MeMOpaH BHYTPH
MUTOXOHJpHUA O4YeHb Beluka. Psag  (epMEeHTOB HaxXoauTcs B MaTPHUKCE
MUTOXOHJIPHH, TO €CTh MEXKIY KPUCTaAMH.

B MHTOXOHApPHUAX COCPETOTOUEHO OKOJIO YETBEPTH OCIKOB U KHPOB KIETKH,
OHHU coJiepKat aeciaTku GepMmeHToB. BripadateiBator anenosunrpudocdar (ATD),
ABJIAIOIINIICS COEIMHEHHEM OOraTtbiM SHepruei. B HUX MpoucXoAsT Bce peakuuu
nukia Kpebca. OHu criocoOHBI CUHTE3UPOBATh YacTh TE€X BEILIECTB, U3 KOTOPBIX
COCTOSIT caMu, OJarogapsi 4eMy MUTOXOHAPUU MOTYT Pa3MHOKAThCS.

HccnenoBanusi LUTOIIA3MbI C TIOMOINBIO AJIEKTPOHHOTO MHKPOCKOTMA
IPUBEJIO K OTKPBITUIO CUCTEMBbI MEMOpaH M KaHaJblIeB, KOTOPbIE IPOHU3BIBAIOT €€
U B OJIHUX yYacTKax CYXaroTCs, B JPYTUX PaCHIMPSAIOTCA, 00pa3ysl IUCTEPHBI,
IUIOCKUE MEHIKM M BeTBsiuecs TpyOku. OHU  SBISIOTCS MPOAODKEHHUEM
KJIETOYHOW MeMOpaHbl M CBA3aHHBI C BHEUTHEH MeMOpaHOU siAepHON 000JI0UYKOH.
DTta cucTemMa NOoJIyunJia Ha3BaHWE SHJIOIUIA3MATUYECKOM CETH, WM PETHKYJyma
(Puc.9).

DHJIOIJIa3MAaTUYECKUN PETUKYIYM COCTOMT U3 OenkoB U (ochoaunumos.
YdacTByeT B OOMEHHBIX TMpoIleccax, oOecrmeunBas TPAHCIOPT BEILIECTB W3
OKpY’Karolleld cpeapl B LUTOINIA3My M MEXAY OTICIbHBIMU BHYTPUKICTOYHBIMU
CTPYKTypamH.

Paznmuuaror arpa”yJIsIpHbIA (rmagkwuin) 151 IpaHyJISPHbBIN
HHIOIUIA3MATHUECKUN PETUKYIYM, Ha HApYyKHOW MOBEPXHOCTU KaHAJIOB KOTOPOTO

pacnojararoTcsa MHOIrO4YruCJICHHBIC pI/I6OCOMBI.
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Pucynok 9 - Cxema cmpoenus sndonrazmamuyeckou cemu

PubGocoMbl - OueHb MEJKHE OpPraHOWjbl, MOYTU IIAPOBUAHBIE MO (Qopme.
Onu cocrost u3 6enkoB 1 PHK (80-90% ot Bceit knerounoir PHK) (Puc.10). B

pI/I6OCOMaX OCYHICCTBIIACTCA CHUHTC3 KIICTOYHBIX OeJIKOB 10 KOHTPOJICM AOpa.

Pucynok 10 - Cmpoenue pubocomol

Pubocoma cknagsiBaeTcst U3 IByX CyOUacTuIl - OOJBINON (CIpaBa) U MaJiou
(cmeBa). O6e onu coctosaT M3 AMHHBIX Lenoyek PHK (3enenwie) u Oenkos

(xpacnbie). C onnoit mosekyinoir PHK MoryT cBsI3bIBaTbCSI HECKOJIBKO PUOOCOM,
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oOpasyst mosmpubocomy (monucomy). OOpasyroTcss B SAPHINIKE, TOCIE YEro
NOCTYIAIOT B LUTOIUIA3My, IPUCYTCTBYIOT B KJIETKAX BCEX KMUBBIX OpraHM3MoB. B
IPOLIECCE CHUHTE3a HOBBIX OEJNKOB JIBE CyO4YacTHIIBI PUOOCOMBI COEIHUHSAIOTCS,
oxBaTeiBasg Inpu 3TtoM uenouky marpuunour PHK. Ilepememas ee Ha T1pm
HYKJIEOTH/Ia 32 1Iar, pubocoma OCyILECTBIISIET CUHTE3 OeliKa.

Yacte pubOCOM MNpUKpEIUIEHa K HapyKHbIM  IIOBEPXHOCTSIM MeMOpaH,
00pa3yomKX KaHajibl TPAaHYJISAPHOTO PHIOMIIA3MAaTUYECKOTO PETUKYIyMa, APyTue
HaxXoAsATCsl B CBOOOJHOM COCTOSSHUM B ruanorviasmMe. B kierke Moxer
coziepkatbCsl 10 5 MiIH. pubocoM. Tak Kak OHM IPEICTaBIIAIOT COOOM ammapatsl
JUIsl CUHTe3a 0enka, TO 0COOEHHO UX MHOIO B KJIETKaX, aKTUBHO €ro o0pa3yrouux,
TO €CTh B PaCTYIIHUX U CEKPETUPYIOLIUX OeNIKOBBIE BellecTBa. MIMEIOTCs OHU TaKke
B MUTOXOHJIPUSX U XJIOPOIUIACTAX, IJI€ CUHTE3UPYIOT YacTh OEIKOB, U3 KOTOPBIX
IIOCTPOEHBI 3TU OPTaHOMJIBI.

Baxknelmmmu opraHouiaMu KJIETKU SIBJISIFOTCSI IUIACTHBI (XJIOPOIIACTHI,
JIEUKOIIACTBI, XPOMOILJIACTHI U JP.).

OHu  xapakTepHsl Uil LUTOIUIA3Mbl PACTUTEIBHBIX KIETOK M MOTYT
camopa3mMHokatbes.  CopaepxaT XJIOpOQHWIII, Y4YacTBYIOIIMKA B  IpoLeccax
dboTocuHTE3A.

B 3aBucuMOCTH OT THNA IUIACTHJ OPraHbl PACTEHUl HMMEIOT Pa3HYIo
OKpPACKY: 3€JI€HBII LIBET MPUJAIOT XJIOPOIIACTHI, KPACHBIN U KEJIThIN [[BET 3aBUCUT
OT Hagu4Msl XPOMOILIACTOB, HEOKPALIEHHbIE YacTU PACTEHHH COAeprKaT
nevikoractel (Puc.11).

[InacTuabpl KaXXIOro TUIIA HMMEIOT CBOE CTPOEHHWE W HECYyT CBOM, WM
npucyimue ¢yHkuuu. OgHaKO BO3MOXKHBI MEPEXOAbl MIACTHA U3 OJHOTO TUIA B
npyroil. becuBeTHble TUIACTUIBI CHHTE3UPYIOT KpaxMall, XpOMOIUIACThl —

IMATIMCHTBI, 9BOINNIACTEI — KHUPBI U INIACTUAHBIC KHCJIOTHI.
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Jleikonnacrol

Pucynok 11 - Ilnacmuosi

HJ'IaCTI/I,HI)I BCCX TPCX THUIIOB 06pa3YIOTC$I H3 IIPOILIACTHU. 910 6eCHBeTHBIe
TCJIbllA, ITOXOXHC Ha MHUTOXOHAPHH, HO HCCKOJBKO KPYIIHCC HX. B Oonbiinx

KOJIMYCCTBAX OHU BCTPCHAIOTCA B MCPUCTCMATHYCCKUX KICTKax (PI’ICI2)

2) )
| } ) f.-l :
b/ @_ﬁ."

MponnacTtuga

Pucynoxk 12 — Ilnacmuowi
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JIeMKomIacTel HAxOOATCA B KIJIETKAaX HEOKPAIICHHBIX YaCTEH PpPACTECHUU
(1010B, ceMsiH, KOpHEH, AnuiepMuca JucTheB). dopma ux HeonpeaeneHHa. Yarie
BCETO BCTPEYAOTCS JICUKOIUIACTBI, B KOTOPBIX OTKJIAABIBAECTCS Kpaxmad,
obOpasyromuiics u3 caxapoB. EcTe - 3amacatomue Oenku. Hanmenee
pacpoCTpaHEHbl JIEMKOIUIACTHI, 3aIlOJHEHHBIE JKUPOM, MOSBILIIOLIMECT TpHU
CTapeHUM XJIOPOIIacToB. CyIIECTBEHHBIX pa3IMUMil MEXIy JIEMKOIUIACTAMH M
MPOIUTIACTUAAMU HET.

XJ0OpOIIacTsl - IJIACTUABI BBICHIMX PACTEHHUH, B KOTOPBIX MJIET IPOLECC
dboTocuHTE3a, TO €CTh UCMOIB30BAHNE YHEPTUHN CBETOBBIX JIydel JJIsl 00pa30oBaHMS
U3 HEOPraHWYECKUX BEIIECTB (YIJIEKMCIIOrO ra3a U BOJIbl) OPraHUYECKUX BELIECTB
C OJIHOBPEMEHHBIM BBIIEJIEHUEM B aTMoc(epy KHUCIOpoJa. XJIOPOIIacThl UMEIOT
¢dbopMy NBOSIKOBBIMYKIION JHUH3BI, pazMep ux okojio 4-6 mMkm. Haxonsrcs onu B
MAapEHXUMHBIX KIJIETKax JIMCTbEB WU JPYTHX 3€JICHBIX YacTEW BBICIIMX PACTEHUHU.

Uwucno ux B KJI€TKE BapbupyeT B nipeaenax 25-50 mryk ( Puc.13) .

Pucynok 13 - Cmpoenue xnoponnacma:
1 — munaxouo cmpomwi, 2 — 8HewiHsss MeMOpana,
3 — munaxkouo epamsl, 4 — BHympeHHss MeMOPaHa.
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CHapyX#u XJOpPOIUIACT TIOKPBHIT OOOJOYKOH, COCTOSIIEH W3 JABYX
JUMONPOTEHHOBBIX MeMOpaH. [lom Heil, B OCHOBHOM BeHIECTBE (CTpoMme),
YIOPSA0YEHHO PACIIOJIOKEHbI MHOTOYMCIEHHBIE 00pa3oBaHus - jamesibl. OHH
00pa3yloT IJIOCKHE MEMIOYKH, KOTOpbIe JEKaT JpYyr Ha JApyre MpaBUIbHBIMU
CTONKaMHM. OTU CTONKH, HAIIOMUHAIOUIME MOHETHI, CJIOXEHHBIE CTOJIOUKOM,
Ha3bpIBalOTCs rpaHaMu. CKBO3b HUX MPOXOJAT OOJiee NJIMHHBIC JIAMEJUIbI, TaK 4TO
BCE TpaHbl XJIOPOIUIaCTa CBSI3aHBl B €IWHYI0 cucTeMy. B coctaB memOpad,
0o0pa3yloIux IpaHbl, BXOJUT 3€JEHBIM MUIMEHT - xyopo¢umi. MMeHHO 3xaech
MIPOUCXOST CBETOBbIE peakinu (POTOCUHTE3A.

XpoMOIIacTbl BO3HUKAIOT JIMOO M3 MPOIUIACTHU[I, JTUOO M3 XJIOPOILIACTOB,
anbo u3 nerkoractoB. X BHYTpeHHsIs MeMOpaHHas CTPYKTypa ropasio Mpole,
YeM Yy XJOpoIiacToB. ['paH HeET, cTpomMa COJEPKUT MHOTO JKEJITOTO WU
opanxeBoro mnurMeHnrta. CoaepkaTrcsi OHM B KJIETKax JICNECTKOB, IUIOJOB,
KOPHEIUIO0B.

MHorue w3 BEIIECTB, CHHTE3UPOBAHHBIX B KIETKE, MAOJDKHBI OBITh
CKOHIICHTPUPOBAHbI U BBIJIEICHBI U3 KIETKHU JHOO B HapyXHYIO cpeay, Jubo BO
BHYTPHUKJIETOUHYIO BakyoJsib. Kpome TOro, kjieTka KOHIEHTPUPYET U BEUIECTBA,
NOCTYNAIOIIME B HEE U3 IPYTUX KJIETOK, HAIIPUMED, €CJIM OHA OTKJIAIbIBAET UX MPO
3amac. OTy pabOTy BBIIOJHSIOT AUKTHOCOMBI, KOTOPBIX B PACTHUTEIBHOM KIIETKE
0OBIYHO MMEETCs] HECKOJIbKO. X COBOKYIMHOCTH HAa3bIBA€TCs ammaparoMm (Wi

xomruiekcom) ["ombmxu (Puc.14).

Pucynok 14 - Cxema cmpoenus annapama I o1v0xcu
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Kaxnas nuktuocoma mpenctaBisieT co0oil cucteMy MeMOpaH, CIOKEHHBIX
cronkoi. [lonoctu Mexny MeMOpaHaMu UMEIOT BUJ Y3KUX IIEJIeH, WU TIIOCKHUX
MEIIOYKOB - IIUCTEpPH, WIM My3bIpbKOB. PopMa HX MEHSETCS B X0Je pPadOThI
OpraHoMJla M 3aBUCHUT OT CTENEHU HANOJHEHUS MEXMEMOpPAaHHBIX MPOCTPAHCTB
BbIIEISIEMBIMM M HakamiuBaeMblMM BemiectBamu. CdopmupoBaBuivecs u
paspocimecss Iy3bIpbKH OTHEISIIOTCA OT opra”Hounja. Kiierounele Bakyounw,
OKpY>KCHHbIE MeMOpaHamH, SBISIIOTCS TPOAYKTOM JESITEIbHOCTH ammapara
['onbp1KH, 3TO OTOPBABIIMECS OT HErO U 3aT€M YBEIUYMBUINECS IIy3bIPHKH.

Anmapat T'onbIku OCOOEHHO Pa3BUT B BBIJIECTUTENBHBIX (CEKPETOPHBIX)
KJIETKaX, B KOTOPBIX OTKJIAJbIBAIOTCS WJIA W3 KOTOPBIX BBIBOJSATCSA Pa3INYHbIC
BeuiecTBa. OH CHUHTE3UpYET U BBIIEISAET MaTepuaj, oOpa3yroluid KIETOYHYIO
000JI0UKY.

JIM30COMBI - 3TO KJIETOUYHBIE OPTaHEeIJIbl, BHITOJIHSIOIINE POJIb «yOOPIIUKOB
Mycopa». OHH TPEACTaBISIIOT CcO0OW MeMOpaHHbIE Iy3bIPpbKH, B KOTOPBIX
HaxoasaTcs rufposutndeckue depmentsl. Habop ruaposia3 B JIM30coMax TaKoOM,
4YTO OHU MOTYT JENOJUMEPU30BATH JHOOBIE OJUMEPDI, UMEIOIINECS B OpraHu3Me

- OeJIKH, oJIMCaxapuibl, HyKJIEMHOBbIE KUCIOTHI, Kbl (Puc.15).

Pucynoxk 15 - Jluzocomwi

JIn30CcOMBI BBIMIOTHSIOT ABOWHYIO (DYHKIIMIO, TIEpEBApUBas TAKXKE U THIILY,

KOTOpasi TmocCTymaeT B KieTky. Korma kieTke HeoO0X0IuMO TMepeBapuTh
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NUTATENbHBIC BEIIECTBA, MEMOpaHa JIM30COMBI CIUBACTCI C MEMOpaHOU
IUIICBAPUTEIPHON BaKyoJIW. 3aTeM OHa MOXKET BBOJWUTh (EPMEHTHI B
NUIIECBAPUTEIBHYIO BaKyoJlb, YTOOBI pPa3pylIUTh IOCTYIHMBIINE IHTATEIbHBIC
BemiecTBa. B pesynbrare, TmepeBapeHHAas MHIIA MPOHHKAET dYepe3 MeMOpaHy
BAKYyOJIM U BXOJMT B KJIETKY M UCIOJIb3yETCs B KAUECTBE SHEPTUH ISl €€ POCTa
[lenTpocoma (KJICTOYHBIA IIEHTP) COCTOMT U3 JBYX KOMITIOHCHTOB:
HEOOJBITUX TeJel — MEeHTPUOJNIeW | TeHTpochephl — 0coObIM 00Opazom
nudGepeHIIMPOBAHHOTO  y4acTka IUTomIasMel. C  IIEHTPOCOMOHN  CBSI3aHO
(dbopMUpOBaHHE aXpPOMATHBHOI'O BEPETEHA, BO3HHKAIONICTO B IEPHOJ JICICHHMS

kieTok (Puc.16).

Llenrpuonn

Uuronnasma

O6Gonouxa Anpo
KNeTku

Pucynoxk 16 - Knemounwiii yenmp

B TunuyHONM pacTUTENBHOM KJIIETKE MMEETCA KpYyIHAas  BaKyoOllb,
HaIOJHEHHAs! )KUJKUM COJIEPKUMbIM. YacTo BaKyoJb 3aHUMAET MOUYTU BECh 00BEM
KJIETKH, TaK YTO LMUTOIUIa3Ma COCTABJISICT JIMIIb TOHKWW CJIOW, MPUJICTAIOIINN K
KJIETOYHOM 000JIOUKE.

Y MOJ0BIX KJIETOK OBIBACT HECKOJBKO MEJIKHUX BaKyOJIeH, KOTOpPbhIE 110 Mepe
€€ Ppa3BUTHUSl pa3pacTalOTcs W CiauBalOTCiA B oAHYy. CoaepKUMOE BakyoJlHd -
KJICTOYHBII COK, BOJHBIM pAacTBOP OYEHb MHOTMX BEHIECTB: CaXapoB,
AMUHOKHCJIOT, JPYTUX OPTaHUYECKUX KHUCJIOT, MUTMEHTOB (KpacsIluX BEIIECTB),
BUTAMHHOB, TyOWJIbHBIX BEIIECTB, AJIKAIOUIOB, TJIMWKO3WIOB, HEOPTaHUYECKUX

coJiekt (HuTparoB, GpocdaTos, xjaopuaoB) u 6enkoB (Puc. 17).
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Bakyorse

Pucynok 17 — Baxyoau pacmumenvrou kiemxu

Bce »Tu BemiecTBa - MpOAYKTHI )KU3HEACSITENBHOCTH KIETKU. OOHU U3 HUX
XpaHATCS B KJIETOUHOM COKE B KQUECTBE 3allaCHBIX BEIIECTB U CO BPEMEHEM BHOBb
MOCTYNalT B LMUTOIUIA3My JJIsI MCIOJb30BaHuA. Jpyrue sBISIOTCS OTOpOCaMu

obOMeHa BCIICCTB, BBIBCACHHBIMH N3 IUTOIIIA3MBI.

Mumos3

B ocHoBe 0ecrosioro pa3MHOMXEHHUSI OPTraHU3MOB JISKUT YHUBEPCATbHBIN
MpOLECC — JICJICHUE KIIETKU. B pe3ynbTaTe U3 0AHON KIETKH BOSHUKAIOT JIBE.

JleneHue KJIETKHA COCTOUT M3 ABYX OCHOBHBIX ATaIlOB: JICJICHUE SiIpa — MUTO3
(KapuOKHMHE3) U JeJICHUE IUTOIIa3Mbl - IIUTOKUHE3.

B xu3HeHHOM IUKJIIC KJIICTKA IPOXOAUT IICCTHb MOCJICA0BATCIbHBIX CT&JIHIZZ

1 2 3 4 3) 6
WHTEP®A3A—TTPO®A3A—METADPAZA—>AHA®A3A—TEJOPAZA-IIUTOKNHE3
e _/
e
MUTO3 (KAPUOKHNHE3)
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Bce 3Ty cramuu COCTaBIAIOT OOWH MUTOTHYECKUN LHKJI, PA3JCIIeMbld Ha

unrepdasy u muro3 (Puc.18).

i 4 L)

Pucynok 18 - Cxema mumosa 6 pacmumenvbHou Kiemke

Mexay nBymsi MOCJEI0BATEIbHBIMU JICJICHUSIMH KJIETKU PO HAXOIUTCA B
craguu uaTepdasbl (Prc.19). XoTs ee Ha3bIBAIOT CTaaUEH MOKOSIIETOCs sapa, Ha
caMoM Jiefie MeTabOJIMYEeCKUe MPOLECChl B AJIp€ B 3TOT MEPUO COBEPIIAIOTCS C

HauOOIbIIEH aKTUBHOCTBIO: KJIETKA TOTOBUTCS K JACJICHUIO.
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Pucynok 19 - Humepgaza mumo3sa

B sape B 3T0 Bpemsi XOpOLIO BUAHBI XPOMOCOMBIL. TE€PMHUH «XPOMOCOMa
OyKBaJIbHO O3HAYaeT «OKpalMBaromieecs Tesno». OHU MOTOMA0T U YAESPKUBAIOT
KpacuTeau B OOJBIICH CTENEHH, YEM APYTUe KOMIOHEHTBI KJIETKH.

B mpodaze XpoMoCOMBI CIHMpanu3ylOTCs U CTAaHOBSTCS BHJIMMBIMHM Kak
JBOMHBICE HHUTH, KOTOPBIE HA3bIBAIOTCS «CECTPUHCKUMHU XpomaTugamu». OHH
YAEPKUBAIOTCS C MOMOILBIO OOIIEro y4yacTKa, Ha3bIBAEMOT0 «IEHTpoMmepoi». B
npogasze 00010YKa SApa COXPaHAETCSA, U XPOMOCOMBI paclojaratlorcs Mo BCEMY

o0wvemy sapa (Puc.20).

Pucynok 20 - Ilpogasza mumosa
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[Ipu3nakoM okoHYaHUA TPoQasbl SBISIETCA HCUYE3HOBEHHE SAPBIINICK U
000JI0YeK s7pa, B pe3ysibTaTe 4ero XpoMOCOMBI OKa3bIBaroTcs B 0OuIeld macce
LUTOIIa3Mbl U HYKJIEOIUIa3Mbl, KOTOPBIE TETIEPh 00Pa3yl0T MUKCOILIa3My.

Metadazoii  HazpIBaeTCs  CTaaAusd  PACIOJIOKEHHS  XPOMOCOM B
HKBATOPUAJIBHON IIJIOCKOCTH, NEPIEHIUKYJIIPHO OCH BEpeTeHa. XPOMOCOMBI,
PacroJIOKEHHBIE B 3TOM MJIOCKOCTH, 00Pa3yl0T 3KBAaTOPUAIBHYIO WM MeTa(a3Hyko

mractuHky (Puc.21).

Pucynok 21 - Memaghaza mumosa

Kaxnas xpomocoMa pacrnojiaraercss TakuM 00pa3oMm, 4YTO €€ IIeHTpomepa
HAaXOAWTCA TOYHO B DKBAaTOpUAJIbHOW TUIOCKOCTH. [Ipm  paccMoTpeHuun
HKBATOPUATILHON IUTACTUHKHU C TIOJIOCOB JI€JI€HMsI KJIETKH XOpOLIO BHUIHBI €€
XpPOMOCOMBI, TaK YTO MOXHO COCYMTATh MX YHUCIO U H3yduTh (opmy. Hutu
BepeTeHa NpuoOpeTaroT 0ojee MIOTHYI0 KOHCHUCTEHIIMIO, YeM OCTallbHas Macca
UTOIJIa3Mbl U MPHUKPEIUIIOTCS K XPOMOCOMaM TakUM 00pa3oM, UTO K Kaxaou
IIEHTPOMEPE MOIXOAT HUTH OT JBYX TOJIOCOB.

Anadaza — ga3za mMuTO3a, B KOTOPOMl JENATCS UEHTPOMEPHI U CECTPUHCKHE
XpoMaTH/bl (KOTOphIE Teeph YK€ MOXKHO Ha3BaTh XPOMOCOMAaMHM) U PACXOASTCS

no nostocam (Puc.22).
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Pucynok 22 - Anagpaza mumosa

[Ipu 3TOM OTTaNKMBAIOTCS APYT OT Apyra B MEPBYIO OUYEPEb HEHTPOMEPHBIE
YY4aCTKH, a 3aT€M pacxoldrcs K IIOJIFocaM LEHTPOMEpaMU BIEpEd U CaMu
XPOMOCOMBI.

Pacxo1eHre XpOMOCOM HAaYMHAETCS OJTHOBPEMEHHO M 3aBEPILIACTCS OYCHb
obicTpo. Ilocme  Wero WX KOJMYECTBO Yy KaXJIOro IIOJIOCA OKa3bIBAETCs
OJIMHAKOBHIM M TOYHO COOTBETCTBYET OOIIEMY YHUCIYy XPOMOCOM MCXOIHOM
kJeTku. brnarogaps TakoMmy cnocoOy JeneHus siipa 00ecredrBaeTcsl MOCTOSHHOE
YHUCJIO XPOMOCOM B KJIETOYHBIX TOKOJICHUSX.

B Tenodaze gouepHue XpOMOCOMBI YMJIHUHSIOTCS (AUCTIEpAIU3YIOTCS) U
yTpauMBalOT BUAMMYIO HHAMBUAYaJIbHOCTb. OOpasyercs 000JI04Ka TOUYEPHHUX
anep. 3aTeM BOCCTaHABIMBAETCSA SAPHIIIKO (WM SAPBINIKK), B TOM YHCIE, B

KOTOPOM OHH MPHUCYTCTBOBAJIM B POAMTEIbCKHX sipax (Puc.23).
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Pucynok 23 - Tenogaza mumo3sa

Anapo peKoHCTpyupyeTcss B OOpaTHOM TOPSIAKE IO CPAaBHEHUIO C TEMU
WU3MEHEHUSIMHU, KOTOPOE OHO MPETEpNEBajo B npodase.

JleneHue Tena KJIETKU — HUTOKUHE3 HAYMHAETCS BCIIE] 3a JIeJIeHueM siapa. B
JKUBOTHOM KJIETKE 3TO IMPOUCXOAUT NYTEM MEPEHIHYPOBKM IUTOILIA3MbI IO
HKBATOPY MATEPUHCKOMN KJIETKU OT Tepudepuu K eHTpy. B pacTurensHo# KieTke
dbopMupOBaHUE KJIETOYHOU MEPETOPOJIKU UJIET MPU YUACTUU BEPETEHA OT LIEHTPA K

nepudepun (Puc.24).

Pucynoxk 24 - [Jumoxunes
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[IpoAoMKUTENBHOCTh BCETO0 MHUTOTHYECKOIO IMKJIA 3aBUCUT OT BHUJA
OpraHu3Ma, THINAa TKaHW, (PU3UOJIOTHYECKOTO COCTOSHHUS OpraHW3Ma, BHEITHUX
dakTopoB (Temmeparypa, CBET U Jp.) U KoJjebsercs B npeaenax ot 30 MUHYT 110 3

yacoB. CKOPOCTh MPOXOXKACHUS OTACIbHBIX (pa3 MUTO3a TaK:Ke U3MEHUYHMBA.

Cmpoenue xpomocom

O6mrast mMopdonorusi XpOMOCOM JIydIlie BCETO BBIABISICTCS HAa CTaJIUA
MeTadasbl WIM paHHEeH aHada3bl, KOT/la OHU HanOoJiee YKOPOUYCHBI U HAXOAATCS B
AKBATOPHAIFHON TIOCKOCTH. B 3TO BpeMsi XOpoIIo BUIHO, CTO OHH Pa3InYaroTCs
1o popMe U BEJTUUHHE.

dopma XpOMOCOMBI OIpPEENIACTCS TMOJOKEHUEM MEPBUYHON NEPETSHKKH,
TJI€ pacroiaraeTcs IeHTpoMepa.

Ecnu nentpomMepa pacmonaraercs B XpoMOCOME TIOCepeinHe, TO B MeTadase

OHa BBITVIAJUT KaK paBHOIUIeyas: V-oOpa3Has u MeTaneHtpudeckas (Puc.25).

Vi

Pucynoxk 25 - V-06pasnas u memayenmpuueckas Xxpomocomvl

Eciu mentpoMepa penut XpoMocoMy Ha JBa HEPaBHBIX YYacTKa, TO
oOpasyercs ciaboHepaBHOIUIeYass — cyOMerarieHTpuueckas (Puc.26) wnm

pe3KOHEpaBHOILICYast aKpOIIMHTPpHUecKas xpomocoma (Puc.27).
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PucyHnok 26 - Cyomemayenmpuueckas xpomocoma

Vi

Pucynok 27 - Axpoyunmpuueckue Xxpomocomul

[lenTpomMepa HUKOr1a HE ObIBAET Ha CAMOM KOHIIE XPOMOCOMBI.
KoHI11EBBIE CErMEHTHI XpOMOCOM HA3BIBAKOTCS TEIAMEPAMH.
KpomMe mepBUYHON MEPETSHKKH, XPOMOCOMA MOKET UMETh BTOPUYHYIO, HE

CBSI3aHHYIO C MPUKPEIJICHHEM HUTH BepeTeHa (Puc.28).

Pucynok 28 - Xpomocoma c émopuunoii nepemsiickoil

Orta mepeTskKa B XPOMOCOME CBsi3aHa € (OPMHUPOBAHHEM SJpPBIIIKA U
HAa3bIBACTCA SIAPBIIIKOBBIM OpPraHM3aTopoM. JIaHHBIM y4acTOK XPOMOCOMBI

oTBeTcTBEH 3a cuaTe3 PHK.
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WNuorga BTOpUYHas MEpeTsHKKa MOKET ObITh OYEHb JJTUHHOW, OTAENSS OT
OCHOBHOI'O Te€Jla XPOMOCOMBI HEOOJIBIION y4YacTOK, Ha3bIBAEMBIN CITyTHUKOM.

Takue XpoMOCOMBI Ha3bIBAOTCS CITyTHUYKOBBIMHE (Puc.29).

Pucynok 29 - Cnymnuukosas xpomocoma

XpOMOCOMBI pas3indaroT HC TOJBKO IIO (bOpMC, HO H I1O0 BCINYHNHC. I[J'II/IHEI

ux Bappupyet ot 0,2 no 500 mxm, guamerp — ot 0,2 10 5 MKM.

Xumuueckuu cocmae Xpomocom

Ha 90-92% xpomocombl cOCTOST M3 HyKJIeonpoTenaoB. OH MpelcTaBlICH
nezokcupubonykiennoBord kucioror (JAHK) wm Oenkom — rucroHom (wim
nporamuHoM). Kpome Ttoro, B xpomocomax mpucyrctByer PHK, Hekoropoe
KOJIMYECTBO HMOHOB KallbllMs, MarHus, jkejie3a W HETHCTOHHbIE O€JIKH, WHOTIa
obpazyromnue komruieke PHK.

B knerkax xuBbIX opranu3moB Monekynsl JJHK wrpator pons marpunsl. B
JIHK 3akmtouena nadopmaiys 000 Bcex Oenkax KIETKH, a, CJIEA0BaTEIbHO, O BCEX
€€ MPU3HAKAX U OPraHru3Ma B LEJIOM.

JIHK 1o cBoeit npupoje sSBIIeTCs OMOJIOTMYECKUM MOJUMEPOM, UMEIOIITUM
CJI0°KHOOPTaHU30BAaHHYIO 3aKPYYEHHBIX BOKPYT IPYT Apyra LEneu.

Monekyna JIHK cnaraercss u3 4Yepeayrolmuxcsi MOHOMEPHBIX €IWHHUI] —

JIE30KCUPUOOHYKJICOTHAOB. B cocraB  KakJoro  HYKJIEOTHIA  BXOJHUT
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TEeTEPOIMKINYECKOE a30TUCTOE OCHOBaHUE (IMypPHUHOBOE WM MUPUMHINHOBOE),
caxap — JIe30Kcupr003a 1 0CTaToK PocPOpPHOIl KUCTOTHI.

YHUBEpCaNbHO PACIPOCTPAHEHHBIMU T€TEPOLUKINYECKUMH OCHOBAHUSIMU,
BXOJSIIIMMU B COCTaB IOJIaBJISIIOIIECTO OOJIBIIMHCTBA J€30KCUPUOOHYKIIEOTUIOB,
ABJISIFOTCS] TPOU3BOIHBIE ITyPUHA — JICHUH U TYaHUH U MPOU3BOAHBIE MUPUMUINHA
— IWUTO3WH U TUMUH.

[Tomumepnaa nens JJHK coctouT M3 mocinenoBaTenbHO — YEpEAyHOIIUXCS
Ne30KcUpru003HbIX U (ochaTtHbIXx ocTaTkoB. K KakaoMy IH30KCUPUOO3ZHOMY
OCTaTKy MPUCOEAUHEHbI OOKOBBIE paJUKalbl - MYPUHOBOE M MUPUMHUIUHOBOE
OCHOBAHMUSI.

B oanoit monekyne JJHK o0benunstoTcs ABE MOJMHYKICOTHIHBIE [IETOYKH
B BHUJE JIBOMHOM CHUpalyd C MPAaBbIM XOJOM BHHTA, NPU 3TOM IYPHUHOBBIE U
NUPUMUINHOBBIE OCHOBAHUS 00CHX IIETIeH OKa3bIBAIOTCS 3aKIIOUEHHBIMUA BHYTPHU
MIPOCTPAHCTBA MEXK1Y BUTKAMH CHUPAIIH.

OcHOBaHMS CBSI3aHBI APYr C JAPYrOM BOJOPOAHBIMH CBs3aMmu. [Ipu 3TOM
IIyPUHOBOMY OCHOBAHUIO OJHOM LIEMA COOTBETCTBYET MMUPUMUINHOBOE OCHOBAHUE
JpyroM, 1 HA0OOPOT - aICHUH BCErJja C TAMUHOM, a TYaHUH C IUTO3UHOM.

[TocnenoBaTenbHOCTh HYKJIEOTUAOB B Makpomoutekyie JIHK Heonnnakosa.
Kaxxnpiii BUII pacTeHUN M KUBOTHBIX XapaKTEPU3YETCS CBOMM CIeNU(PHUIECKUM
pacmpenesieHueM MYPUHOBBIX M NUPUMHUIMHOBBIX OCHOBAaHMM, a TaKke
OIpe/ICICHHBIM MOJISIPHBIM COOTHOIIIEHUEM 3THX ocHoBanuii (Puc.30).

VYuactok monekynsl JJHK, cimyxamuii MmaTpuiieil Ajisi CHHTE3a OJJHOW LIENU
Oenka, Ha3piBaeTca reHoM. I[lostomy uHpopmanms, kotopyto conepxkut JJHK,
Ha3bIBaeTCs TIeHeTndeckor. I'en - »to wacte JIHK, cocrosimas u3 coreH
HYKJICOTHOB.

B cocraB xpomocom Bxomut PHK, sBisromasics nNONMHYKIEOTHAOM B
KOTOPBIM BXOAAT 4 a30TUCTBIX OCHOBAHHWSI: aJICHUH, ITUTO3UH, TYaHUH U ypallWIl.
TuMUH B HEH 3aMelIeH - ypauusoM, a ae30Kkcuprbdo3a — pubo3oii. B ornuumne ot

JHK, PHK umeer, kak npaBuiio, OTHOTSIKEBYIO CTPYKTYPY.
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—— ABOWHAS CNMUPANL

Pucynok 30 - Cmpoenue yuacmra osotuinoti yenu J[HK

Kapuomunul opesecnvix pacmenuii

Kapuotun — xpomocomHbIii HaOOp BHIa, XapakTepusyrolui ux ¢opmy,
BEJIMYMHY U YHCIIO.

WaeorpamMMa — pacrojioKeHUue XpoMocoM B Bujie auarpaMmsbl (Puc.31).
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Pucynok 31 - Kapuomun u uoeoecpamma cocrvi 00bIKHOBEHHOU

ITo xapakTepy KapuOTHUIIOB JPEBECHBIC PACTCHUS ICIIST HA TPYMIIbI:
1. Gau3kue BUABI XapaKTEPHU3YIOTCS Pa3HbIM KOJWYECTBOM XPOMOCOM U
pa3IMYaroTCs OAHOM, IBYMs M OOJIBIIIMM YKCIIOM UX Tap;
2. BHUJBI HEKOTOPBIX POJOB MPEACTABISAIOT COOOM MOJUTIOUIHBIC PSJIBI,
KOTJIa OHU OTJIMYAIOTCS APYT OT APYra KPaTHBIM YHCIIOM XPOMOCOM;
3. pOJbl, UMEIOIIHE BUBI C OTHOOOPA3HBIM YHUCIIOM XPOMOCOM,;
4. ponpl 1LIENOTO CeMeHCTBa, KOTOPhIE HMMEIOT BHABI C OJMHAKOBBIM
YHUCJIOM XPOMOCOM.
Bce BHIbI cemeiicTBa COCHOBBIX MMEIOT MO 12 OCHOBHBIX xpomocoM (N) u
110 24 XpOMOCOMBI B COMaTHYECKUX KIeTKax (2N).
Y Jnpyrux poAOB OTHACIbHBIC BHUABI OTJIUYAIOTCS TEM, YTO COJepKat
XPOMOCOMBI B HECKOJIBKO pa3 00JIbIIIe OCHOBHOTO YHCIIA.
KapuoTtun pa3znuasbix BUA0B Oepe3bl 00pa3yeT MOJUTIOUIHBIC PSbI BUIOB,
COCTOSIIIIME U3 JUILIOUAHBIX (2N=28), TpurmouaHbiXx (3n=42), TeTpariouaHbIX

(4n=56) u rekcamtonHbIX (6N=84) BUIOB.
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Y OaM3KkMX POJOB JAPEBECHBIX pACTEHHM OTMEYaeTcs MPUMEPHO
OJIMHAKOBOE YHCJI0O XPOMOCOM: MBa M TOMOJNb — 19, onmbxa u 6epesa — 14, Oyk, ayo0,
KalllTaH CbeJOOHBII — 12.

OpnHako, UCXOAS U3 YUCiIa XPOMOCOM, HENb3s JeNaTh 3aKJIIOYEHHE O MECTe
TOTO WJIM UHOTO POJIa B CUCTEMATHUKE PACTEHUHN.

MHOTOYUCIEHHBIMA HCCIEOBAaHUSIMUA YCTAHOBJIEHO, YTO B 3BOJIOLMHU
pacTeHU MyTalWHd, CBSI3AHHBIE C YJBOCHHEM YHCJIA XPOMOCOM, MMEI0 OYEHb
O0JIBIIIOE 3HAUCHUE.

Kapuonoruueckue uccienoBanus MO3BOJIAIOT MPOCIEAUTH SBOIIOLUIO BUA0B

Ha (hOHE MEHSIOIINXCS IKOJIOTHUYECKUX (PAKTOPOB U reorpapuiyeckoil ICTOPUU.

Hacneocmeennan ungpopmayus 6 Kiemke

Bce xuBble Oprann3mbl CIOCOOHBI NIEPEAABATH MOCIEAYIOIIUM TOKOJICHUSIM
CBOM IMPHU3HAKU U OCOOEHHOCTH, TO €CTh BOCIIPOM3BOJAUTH ceO€ MOMOOHBIX. JTO
SBJICHHE OCHOBAHO Ha Mepeavye OT OJJHOTO MOKOJIEHUSI JIPYroMy HaclleICTBEHHOM
uHpopManuu. [lnss Toro 4YToOBl TOT WM HHOM KOMIIOHEHT MOT CIYKUTh
MaTepUaIbHOW  OCHOBOM  HACJIEICTBEHHOCTH, OH JOJDKEH YJIOBJIETBOPATH
CJIEIYIOUIUM YCIIOBUSIM:
® BBINOJIHATH (PYHKIMH, CBSA3aHHBIE C 0OMEHOM BEIIECTB B KJIETKE;
e OBITh CITOCOOHBIM K CAaMOBOCTIPOU3BEICHHIO;
e TouHO pacmpeaenarbcss MeXAy OoOpa3ylolUMUCS AOYEPHUMHU
KJIETKAMH.
TakuMm yCIOBHSIM YJIOBJIETBOPSIOT XPOMOCOMBI KJIETKH, KOTOPBIE MOTYT
yABauBaTbCS B KaXJOM IOKOJICHUHM KJIETOK M BOCHPOU3BOAUTHCS OECKOHEYHO
70aro 06e3 Kakux-1u0o U3MEHEHHI.

Ponw HOCUTENs HacencTBeHHOM nH(popmaluu B kietke urpaet JTHK.
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llumwweuuecxue OCHOGBbl NOJ106020 PA3MHONCEHUAL.

Meiio3

B mpormecce pa3BUTHA TMOJOBBIE KIETKH IMPETEPIEBAIOT MEH03, KOTOPBIi
COCTOUT M3 JIBYX MOCJIEJOBATENbHBIX JI€ICHUN:
1. penyKIMOHHOE - YMEHBIIAIONIEE YHCIO XPOMOCOM BJIBOE (KJIETKH U3
JUTUIONIHBIX CTaHOBATCS TallsIONIHBIMHU);
2. ’KBallMOHHOE (YPaBHUTEIBHOE) - COXPAHSIOIIee TaluIONAHBINA HAabop

xpomocoM kietku (Puc.32).

2n 4c
1n 2c
/] /
OO DO
FamMeTbl

Pucynok 32 - Ilocredosamenvhbie Oenenus metiozd

[Mukn Meio3a COCTOMT W3 psia TOCieaAoBaTelbHBIX (a3, B KOTOPBIX
XPOMOCOMBI MTPETEPIIEBAIOT 3aKOHOMEPHBIE U3MEHEHUS
da3bl, OTHOCAIIMECS K TIEPBOMY JICJICHHUI0, 0003HAYaI0T pUMCKOM 1tudpoii |,

a ko BTopomy — Il (Puc.33).
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Ocnonimre Panusg npodasa [

CTAJHN MEN03a

[TpepmecTnennmin
NOJOBEIX KAETOK

Pucynok 33 - Cxema metiosza

K penykunoHHOMY JEJICHHIO OTHOCST IMKJI M3MEHEHUH siipa oT mpodassl |
1o tenogassl |, a kK skBaioHHOMY — OT mipodassl |l 1o Tenodassr 1.
OCoOeHHOCTBIO MEPBOTO JICTICHHUS SBISIETCS CIOXKHAS U JUIUTENbHAs podasza

| KoTOpasi COCTOMT U3 psijia MoCiIeA0BaTeNbHbIX cTaauii (Puc.34).
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MMPO®A3A I:

JIEIITOHEMA

3UT'OHEMA

IHAXWHEMA

JAUITVIOHEMA

TUAKWHE3

Pucynok 34 - Cmaouu npoghaszwi |

[Ipodaza | camast mpoaoMKUTENbHAS, B KOTOPOH MTPOUCXOIUT CIIUPATU3ALIUS
XpPOMAaTHHA B IBYXPOMATH/IHBIE XPOMOCOMBI, a IICHTPHOIN PACXOIATCS K IMOTIOCaM
(Puc.35). 3arem uzaer cOmmkeHHe (KOHBIOTAIUSA) U YKOPOUYCHUE TOMOJIOTHYHBIX
XpOMOCOM C TOCHEIYIOIIUM TIEPeKPEeCTOM ¥ OOMEHOM TOMOJIOTUYHBIMH

y4acTKaMmu (KPOCCHUHTOBEP), a TAKXKE PACTBOPEHUE sAIePHON 000I0UKH.

Pucynok 35 - Ilpogasza |

B cranuu nenToHemsl ceTyaTas CTpyKTypa UHTEp(a3HOTO sapa MepexoIuT B

COCTOSIHUE OT/IEIbHBIX TOHKUX HUTEH xpomocom (Puc.36).
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Pucynok 36 - Jlenmonema

Hutu XpOMOCOM HCACHO CHHUPAJIM30BAHBI MW HMX IIOJJOBUHKHW TCECHO

IIPUINIIAIOT APYT K APYTY.
B 3uromeme XpoMOCOMBI HAUMHAIOT NPUTATUBATBCA JPYyr K JAPYTY

cxonHbiMU yyacTkamu (Puc.37).

TR
&)

Pucynok 37 - 3uconema

CoenuHeHue HaYMHAETCSA C KOHLOB (MHOT/IA C LIEHTPOMEP). DTO B3aUMHOE
MPUTSHKEHUE HA3bIBAIOT KOHBIOTAIIMEN I CHHOIICCOM.
Ha craguy mno3mHeld mNmaxuHEMbl W CIEAYIOLWIEHM CTaguHd JUILUIOHEMBI

POUCXOIUT MEPEKPYyUNBAHUE XPOMOCOM, Ha3biBaeMoe KpoccuHrosepom (Puc.38).
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Pucynok 38 - [laxunema

MG)KI[y IrOMOJIOTHYHBIMH XPOMOCOMAaMHU IIPOUCXOOUT oOMeH Y4aCTKaMH.
I[I/IHJIOHCMa - CcTraaus HpO(ba3BI IICPBOI0 ACICHUA Meﬁ03a, B TCUYCHHC
KOTOpOfI CITapCHHBIC TOMOJIOTHYHBIC XPOMOCOMBI PACHICINIAIOTCS Ha XpOMATHUAbI U

obpasytot Terpanst (Puc.39).

Pucynoxk 39 - /lunionema

Jlnga  mociaegHed crammm  mpodaspl  IUKWHE3a, XapaKTepHO CHIIBHOE
YKOPOYEHHE U YTOJIIEHUE XPOMOCOM 32 CYET MX MAKCUMaJIbHOW CIUPUIIA3ALINHU.
buBaneHTBI 000COONSIIOTCS, M YHUCIO MX B KIETKE MOXHO cocuuTarb. OHO

OKa3bIBaeTCs paBHBIM TraruiongaHomy (Puc.40).
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Pucynok 40 - /[uxunes

B osTo#t cramum wucye3aroT SAPHINKM W siiepHas  oOosiouka. Tak
3akaHuuBaercs npodasa l.

Hanee cnenyroT: metadasa |, anadasa |, renodasa l.

[{eHTpOMEpHl TOMOJIOTUYHBIX XPOMOCOM OPHEHTUPYIOTCA B IUIOCKOCTH

9KBATOpa BEpPEeTEHa JICJICHHUs, UTO COOTBeTCTBYET MeTadase | (Puc.41).

Pucynok 41 - Memadgpasa |

B anadaze | romosoruuHeie XpoMOCOMBbI OHMBAJIECHTOB pacXoliTcs K

IMMoJIroCaM, BCICACTBHUC OTOTO0 HX YMUCIIO B AOYCPHHUX AApPaX YMCHBIIACTCA BIABOC

(Puc.42).
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Pucynok 42 - Anaghasa |

Cnenyromieit (a3zoit mepBOro MEWOTHYECKOTO JIEJICHUS SBIISIETCA OYCHB

KOPOTKasl 10 MPOJI0/DKUTEIbHOCTH Tenodasa (Puc.43).

Pucynok 43 - Tenoghaza |

[Tocne Tenodasel | He Bcerna HacTymaeT LMUTOKHWHE3, Yallle OH HACTYIaeT
II0CJIE BTOPOTO MEUOTHYECKOTO AeNeHHs. EciM IUTOKMHE3 HE HAYMHAETCS MOCIIE

TICPBOIO JCJICHHUS, TO JBa FAIUIOMIHBIX Spa ocTaroTcs B oqHou kiaeTke (Puc.44).
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Pucynok 44 - [Jumoxunes

daza MexXy AByMs JEICHUSAMU MEH03a Ha3bIBACTCSI HHTEPKUHEZ0M

B uHTEpKHHE3€E, KOTOpBIM pa3feisieT NEPBOE U BTOPOE JICIICHUE MEN03a, B
OTIIMYME OT MHTep(a3bl HE MPOUCXOTUT PENpOAYKIHH XpoMocoM. OHHM yxke
YABOECHHBI U COCTOSIT U3 CECTPUHCKHUX XPOMOCOM, KoTopble B mpodase |l ocrarorcs
TAKXK€ C JIBOMHOW MPUPOJOH, TO €CTh COCTOST U3 MOJYXPOMATUI. DTO yKA3bIBAET
Ha TO, YTO PENpOAYKIIMSI XPOMOCOMHBIX HUTEH, mpou3onienuias eue B uHrepgase,

nepes HadajloM Meio3a, obecrneunsa XpoMOCOMBI nosyxpomarugamu. Ilosromy

npodasa |l He oTmuaetcs ot mpodassl Muto3a (Puc.45).
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Pucynoxk 45 - Ilpoghaza |l
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B wmeradaze Il xpomocoMmbl BBICTpamBalOTCA  LIEHTPOMEpaMH B

9KBAaTOPHUATBHON TUIOCKOCTH (Prc.46).

Pucynok 46 - Memadghasza |l

B awnadaze Il ocymectBasiercs pasneneHue IEHTpOMEP, U Kaxkjas

XpOMAaTHIa CTAHOBUTCS CAMOCTOSITEIbHOM XpoMocomoit (Puc.47).

Pucynok 47 - Anaghasa 1l
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Temogpaza Il ouenp cxomHa ¢ Tenodazoir MuTO3a. XPOMOCOMBI
JECTIPATTU3YIOTCS, PACTATHBAIOTCA W IOCIE 3TOTO IUIOXO pasimdumbl. Hutn
BEpETCHA HCYE3al0T, a LEHTPHOJIU PEIUTHIUPYIOTCA. BOKpyr kaxioro smpa,
KOTOPOE COACPKUT TENeph MOJOBUHHOE (TAIJIONIHOE) YMCIO XPOMOCOM HCXOIHOM
POIMTENLCKOW KIETKH, BHOBb o0Opa3yeTcs saepHas memOpana. W3 opHoi

UCXOJIHOW POAMTEIBCKOM KIICTKH MOJydaeTcs yeThipe qouepHux. (Puc.48).

N

Pucynoxk 48 - Tenogasa |l

B pesynbpTaTe mepBOoro MeMOTHYECKOTO JACJICHUs] 00pa3yeTcsl NiBa sjpa C
MOJIOBUHHBIM, WJIH TallJIOWJAHBIM YHCIIOM XpOMOCOM. BO BTOpOM JiefieHnH KaX10e
JIOYEpHEE SAJIPO BHOBB JIENIUTCS, HO B JAHHOM CIIy4ae pPacXOAsTCS XPOMOCOMBI,

o0Opa30BaBIIIUECS 110 TUITY MUTO3a U3 CECTPUHCKUX XPOMATHI.

I'amemoczenes u onnooomeopenue y OpeeecHbviX pacmeHuil

[Ipomniecc dhopmupoBaHUs MOJOBBIX KIETOK Y PACTEHUH MOApA3ACIIeTCS Ha

JIBa dTama: MepBbId — CIOPOreHe3 3aBepiiaeTcs OOpa30BaHMEM TaIlJIOUIHBIX
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KJIETOK — CIOpP, BTOPON — raMeToreHe3, KOTOPhIN BKIIIOYAeT 00pa30BaHUE 3PEIIbIX

ramet (Puc.49) .
Muro3snbi
() e (0]
5 A nyT O

] Mpodasa |
J meiosa

. [lepsoe penenue
MeHno3a
\
Bropoe
AeneHue
meio3a

Situeknerka

Pucynoxk 49 — I'amemocenes

Hactynnenue nepuoma nBereHus: (IOJOBOM 3pesIOCTH) 3aBUCUT OT BUIA
JPEeBECHON TMOopoAbl  reorpaduyeckoil M3MEHYMBOCTH U OT OSKOJOTHYECKHX
¢dakropoB. Hanpumep, cocHa, pacTymias M30JIMPOBAHHO, 3al[BETAcT B 15-1eTHEM
BO3pacTe, a B HACAKIAEHUU TOJIbKO K 30-u rogam. bepe3a Ha OCBEIIEHHBIX MECTax
3anBeraer B 10, a B HacaxxaeHnn B 20 sieT. [JOCTUTHYB ITOJIOBOM 3pENOCTH, I€PEBBS
KpOME BEreTaTUBHBIX MOOEroB 00pa3ylOT W PENpPOAYKTHBHBIE (T€HEpaTHBHbIE)

HO6€FI/I, HCCYIINC TBIYMHKHU U IICCTUKMU.
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[Ipouecc  3akmagkkn W paHHUE  3Tanbl  Pa3BUTUA  LBETKOB Y
MNOKPBITOCEMEHHBIX, MYKCKUX M JKEHCKMX CTpoOma (IUMIIEK) Yy XBOMHBIX
pacTeHui, Copo- ¥ TaMeTOr€HE3, ONBLICHUE, OILUIOLOTBOPEHUE, 3UTOTOTCHES U BCE
ATambl Pa3BUTHS CEMEHU /10 CO3PEBAHUS HA3bIBAECTCSI TEHEPATUBHBIM LIUKIIOM.

I1o mIMTENPHOCTH TEHEPATUBHOTO LIUKJIA IPEBECHBIC PACTCHUS NEIIATCA:

1. moponpl € [BYXJIETHUM T€HEPAaTUBHBIM LHUKIOM (OCHOBHAs 4acTh
Bu10B) (Puc.50);

2. Iopoibl € TPEXJIETHUM  TIEHEPAaTUBHBIM  IIMKIOM  (COCHA
OOBIKHOBEHHAsSI, MOYOKEBEIBHHUK, Ty0 KpacHbId U 1p.) (Puc.51).

Pa3BuTre reHepaTHUBHBIX OPraHoOB y APEBECHBIX, B TOM YHUCJIE XBOWHBIX
IIOpOJ, HAYMHAETCS C 3aKJIAJKH 3a4aTKOB I[BETOYHBIX AJIEMEHTOB JIETOM, B IO/,
MPEIICCTBYIOMNN [[BETEHNUIO. BECHON 3all0KEHHBIE CTPYKTYpPhI MPOIOJLKAIOT
pa3BUTHE.

[IpTblIa COCTOUT W3 OTHEIBHBIX MBUIBLEBBIX 3€PEH, 00pa3yoLIUXCs B
THE3/1aX MbUIbHUKA M CIY)KallMX JJIs MOJOBOro Bocmpou3BeneHus. IlpuiblieBoe

3€pHO TMPEJCTABIIIET COO0H MY>KCKOM raMeTO(PUT CEMEHHOTO pACTCHHMS.
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1 - mecrtuk; 2 — ceMsAnoyka ¢ TeTpajgoi meracnop; 2, 3 — nocjaeaoBaTeILHOCTh
JEJIEH S sipa MEracrnopsl; 3 — BOCBMUSAJIEPHBIN 3apOJBIIIEBbIA MELIOK; 4 —
BTOPUYHOE PO 3apOABIINIEBOTO MEIIKA; 5 — SMIEKIETKAa C CUHEPTUAAMH; 6
paspe3 MbUIbHUKA C YETBIPbMSI MUKPOCHOPAHTUSAMU; 7 — MUKpoOcHopa (IbUIbIA);
8 — oOpa3oBaHue MBUIBIIEBOUN TPYOKH Yy MPOPOCIICH MBUIBILI; 9 — BereTaTUBHOE
saapo; 10 — nBa cnepmus; 11 — omnogoTrBopenue; 12 — pa3BuTHe 3apobliilia B
ceMsmouke; 13 — oqHOCEMSITHHOM IO/ — COYHas KOCTSHKA.

Pucynok 50 - ['enepamusnuiii yuxn suuinu 066IKHOBEHHOL
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1 — rerpaga mukpocnop; 2 —TeTpaaa Meracmop; 3,4 — OTAeIbHbIE MUKPOCIIOPHI; 5 —
CEeMSIOYKa C KEHCKUM rameropurom; 6 — mpopocuias MUKpocrnopa (MyKCKOH
rameTopuT); 7 — POCT MbUIBLIEBON TPYOKU MO HAIMPABICHUIO K apXEroOHUsIM; 8 —
oruiooTBOpeHue; 9 — 3aposepi; 10 — cems; 11 — B3pocnoe pacrenue (Criopodur);
12 — ceMeHHas demlysi C ceMAnoykamu (meracrnopaHrusmu); 13 — KoJocOk
MY>KCKHX CTPOOUJIIOB.

Pucynok 51 - I'enepamusnwiii yuki cochbl 0ObIKHOBEHHOU
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Kaxnoe mnbuibIeBoe 3CPHO pas3sBUBACTCA U3

MATEPUHCKON  KJIETKHU

MHUKPOCTIOPBI, KOTOpasi MpeTepreBacT Melo3 U oOpasyeTcs 4 MbUIBIEBBIX 3€pHA.

3apOJbIIIEBBI MEIIOK Pa3BUBAETCS W3 TAlUIOMIHOW MEraclopbl, MOJY4YEHHON B

pe3ynbTaTe MEHOTHYECKOTO JIEJIEHUsI MaTEPUHCKON KIIETKH Makpocnopsl (Puc.52,

53).

MuTto3

Menos @
C

LleHTpanbHas
KneTka (2n)

ﬂuuekne__rka (1n)

Pucynok 52 - Pazeumue camem

Mewros 2

Meros 1

O
L)

Anpo

TPYGKN

NbinbUeBoON

Pucynok 53 - Pazsumue 3apooviuesozo 3epna

MyXCcKrue MUKPOCTPOOMIBI XBOWHBIX ¥ THIYMHKUA TMOKPHITOCEMEHHBIX

paCTeHI/Iﬁ MMOJHOCTBIO 3aBCPIIAIOT FCHCpaTI/IBHBII\/'I UK paCcCCBAHNWEM IIbLJIbIbI

BECHOU CICAYIOUMICTIO BEICTAllMOHHOIO IICPHUOaaA.
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Paznuuus B pa3sBUTHM JKEHCKHX TI'€HEPATUBHBIX OpPraHOB y TIOPOJ C
JBYXJIETHUM WM TPEXJETHUM T€HEPATUBHBIM LIMKJIOM IPOSBIIIOTCA B TEMIIaX MX
pa3BUTHA. Y IUXTHI, €M, JUCTBEHHMIIbI, OCHHBI, O€pe3bl M IPYIHMX IPOLECC
00pa3oBaHMsI )KEHCKHX T€HEPAaTUBHBIX OPraHOB 3aBEPIIAETCS B OJHO JIETO, TOTIA
KaK y COCHbl OOBIKHOBEHHOM M COCHBI CHUOMPCKON OH pacTArMBacTCs Ha JBa
CE30Ha.

Mexy ONBUIEHMEM UM OINIOJOTBOPEHHUEM Yy BHJIOB IIEPBOW TPYIIIbI

IMpOXOoaUuT OKOJIO MECillad, 4 Y BUI0B BTOpOﬁ I'PYIIIIBI — OKOJIO Iroaa.

Mukpocnopozene3 u MUKpPO2amemo2ene3 y OpeeecHvlx
pacmenui

MukpocnoporeHes M JIMCTBEHHBIX M XBOMHBIX JIPEBECHBIX PACTCHUU
MpOTEKaeT B CyOdINMUAEPMAIbHON TKAaHU MOJIOJOTO TMbUIBHUKA, Ha3bIBAEMOMU
apxecniopueMm. Kaxkpnas KkieTka NEpBUYHONW TKaHU apXecmopusl Mocie psaa
JIeJICHUI CTAaHOBUTCS KJIETKOM MBUIBIIBI, KOTOpas MPOXOJUT Bce ¢a3bl Meiio3a.

B pesynbrarte AByX MEMOTHYECKUX AETECHUN BOSHUKAET YETHIPE rarIOUIHbIX
MUKpocnopbl. OHU JeXaT YeTBEpKaMHU, WX Ha3bIBalOT TeTpagamu crop. llpu
CO3PEBAHUU OHM PACIaJIalOTCs HA OT/EJIbHbIE MUKPOCTIOPHI, MEpBUYHAsT 000I0UKa
KOTOPBIX (MHTHHA) TTOKPBIBAETCSI BTOPUYHOM 000JIOUKOM (FK3UHOM).

VY HEKOTOPBIX XBOWHBIX MOPOJA (COCHA, €71b) MEXIY SK3WHOM W HMHTHHOU
00pa3yroTCs BO3AYIIHBIE MEIIKH, YBEJIWYMBAIOIIUE MAPYCHOCTh MBUIBIBL. DTUM
3aKaHYMBAETCA MUKPOCIIOPOTECHE3.

Bcnen 3a  oOpazoBaHueM  OJHOSIICPHOM  MHUKPOCHIOPHI  HAYMHAETCS
MHKpPOraMETOreHe3. Y IOKPBITOCEMEHHBIX PACTEHHM OH CBOAUTCS K JBYM
MEUOTUYECKUM  JICJICHUSIM  MUKpocmnopsl. IlepBoe nermeHwe npuBOAUT K
00pa30BaHUIO BEr€TATUBHON U Fr€HEPATUBHOM KJIETOK.

B nanbHeiineM BereratuBHas KJIETKA M €€ SApO HE JneisTcs. B Hew
HAKaIUIMBAIOTCA 3allacHbIC MUTATEJIbHBIE BEIIECTBA, KOTOPBHIE B IMOCIECAYIOUIEM

00€eCIeynBaloT JIeJIEHUE TeHEPATUBHON KJIETKH U POCT MbUIbLIEBON TPYOKH.

71



'eHepatuBHas KieTKa, coAepkKallas MEHbIIEE KOJIMYECTBO LUTOILIA3MBI
BHOBbB JICJIUTCS. DTO JICJICHUE MOXKET OCYIIECTBISATHCS €€ B MbUIBILIEBOM 3€pHE
WIK B TbUIbLEBOM TpyOke. B pesynbTaTe 00pasyroTcst JIBE€ MYXCKHE IOJIOBBIC
KJIETKH, KOTOpPHIC, B OTIWYHE OT CIEPMATO30MJIOB XKMUBOTHBIX, HE CIIOCOOHBI K
JBH>)KCHUIO U HA3bIBAKOTCS CIIEPMHUSIMU.

Takum o00pa3oM, y MOKPBHITOCEMEHHBIX pAaCTEHUN B pe3yibTaTe JBYX
MEHOTHYECKUX JICICHUA WX OJHOW MHKPOCIOPHl C TallJIOWIHBIM Ha0OpoM

XpoOMOCOM O6p33YI-OTCSI TPH KIICTKH: ABC U3 HUX — CIICPMHHU U OJHA — BCTCTATHBHAA

(Puc.54).
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Pucynok 54 - Mukpocnopoeernes. Obpazosarue
MYHCCKO20 camemopuma

VY ronoceMeHHbIX B MHKPOCIOPE MPOUCXOAUT OAHO 3a APYTUM TpU WIH
YeTbIpe JAeJCHUs ¢ 00pa30BaHUEM JBYX BPEMEHHBIX MPOTAUTHAIBHBIX KJIETOK. U
TOJIbKO TPU TPEThEM JCJICHUM OOpa3yroTCs JBE HEpaBHbIE KJIETKU: OoJibllas
BEreTaTUBHAs U MaJICHbKAsl — TEHEPATUBHAS.

Takum 00Opa3oM, B 3peioOM IBLIBLEBOM 3€pHE y T'OJOCEMEHHBIX PacTeHHUH
COJIEPKUTCST MPEUMYLIECTBEHHO 4YeTbIipe KIeTKU. OJHAKO HEPEeAKO OJHA U3 HUX

OBIBa€T BPEMEHHOMW KJIETKOW MPOTAJUTMYMa U BCKOPE OTMHUPAET.
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Mezacnopozene3 u mezazamemozene3 y Ope8ecHbvIX PaAcCHeHull

Meracnoporese3 MNpoUCXOAUT B CEMSIIOUKE, B CYOIMUAEPMAIBHOM CIIOE
KOTOpOil 000co0JsieTcsl TOJABKO OJIHA apxecnopuanbHas kinerka. OHa pacrer,
IIPEBPAIIAsACh B MATEPUHCKYIO KIIETKY MEracIophl.

B pesynbraTre AByX [eleHWN MeKWO3a MAaTEPUHCKOW KJIETKHM U MEractopbl
oOpasyercsi Terpana meracnop. Kaxnas u3 xietok terpaasl ramionaHa. OnHako
TOJIBKO OJHA U3 HUX ITPOJOJIKAET PAa3BUBATHCS, OCTAIIBHBIE TPU AETPAAUPYIOT.

Ha  cnenyromem — srame  OCyIIECTBISIETCA  MeraraMeroreHes. Y
INOKPBITOCEMEHHBIX ~ pacTeHMM ocTaBlIasics  (PYHKIMOHUPOBATH  Meracropa
IIPOJIOJDKAET PACTH, M 3aTEM €€ AP0 NPETEPIEBACT TPU ACIECHUSA, B PE3YJIbTATE
4ero BO3HMKAET BOCEMb OJMHAKOBBIX sAnep. [Ipu 3Tom cama kinetka HE AEauTCH,
OHa 00pasyeT 3apOJIbIIIEBbIA MEIIOK (raMeTO(MHUT).

Pa3Butne  JkeHCKOro  rameTtopuTa = HAaYMHAETCSd  C  MOJSIPHOU
mudpdepenurannn Meracnopsl. OTMEUEHO, UYTO CHUHTE3 OCJIKOB M HYKJIEHMHOBBIX
KHCJIOT HWJET WHTEHCUBHEE B BEPXHEHM YAaCTH Meracnopsl. /[leneHue snep B
3apOJBIIIEBOM  MEILIKE CONPOBOXKIAETCA HX PACXOXKIACHUEM K IIOJIFOCAM,
00pa30BaHUEM LIEHTPAIbHOM BaKyOJU U POCTOM CaMOro raMeTo(ura B JJIHHY.

[locne TpeTpero JeneHuss HauMHAETCS O0pa3oBaHUE KJIETOK  Ha
IIPOTUBOIIOJIOKHBIX KOHIIAX 3apOJBIIIEBOr0 MENIKA: B MHUKPOIMIIIPHOM 4YacTu
pa3BUBAcTCA SWLEBOW ammapar, COCTOSIIMM M3 TPEeX KIETOK W BEPXHETO
noJisipHOro siapa. B xamazanbHOM 4dacTu oOpa3yeTcs TpU aHTUIIONA W HUXKHEE
IIOJISIPHOE S1IPO.

Y MHOruX BUJAOB MNOJSIPHBIE SAPA CIUBAKOTCA €IIE A0 OIJIOJOTBOPEHUS, U
BO3HUKACT BTOPUYHOE SAPO, pacroyaramouieecs B LEHTPAJbHOM  KIIETKE

3apojpIiieBoro memika (Puc.55).
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Pucynok 55 - Maxkpocnopoeenes. Obpazosarue sHceHCcKo2o
eamemoguma

3apoJbIIIEeBbIi  MEMIOK Yy XBOMHBIX MOpPOJ  OOpasyeTcs I0J00HO
JIMCTBEHHBIM. Y JINCTBEHHBIX JIEPEBHEB MOCIE 00Pa30BaHUs BOCBMH SIJIEP JICTICHUE
KJICTOK 3apOBIIIEBOI0 MEIIIKA MPEKPAIACTCS U BHOBb MPOJI0HKACTCS JTUIIb MOCIIE
OTUIOIOTBOPEHUSA. B 3apoIbIIIEeBOM MEIIKE XBOMHBIX PACTEHUM JCICHUE KIETOK HE
MpEKpaIlaeTcsi, a 3aloJIHAETCAd TKAaHbIO W3 KJIETOK JHIOCHEpPMa, KOTOPBIN
dbopmupyeTcst eme 10 OIIOAOTBOpeHMs. Ero KiIeTKM He TPHUIUIOWIHBI, KaK Y

INOKPBITOCCMCHHBIX, a TaIlJIOUHBI.

Onnooomeopenue y nOKpblmocemMeHHvlxX pacmeHuil

OTO0 PU3HOJOTMYECKUM TPOLIECC, CKIAIBIBAIOIIUNACS U3 TOCJIEI0BATEIHBHBIX

senennit (Puc.56):

OIIBLJIEHUE

|
MPOPACTAHUE NbLIBLEBBIX TPYBOK|

|
ICJOUSTHUE TAMET

PucyHnok 56 - Oniodomeopenue y noKpbimocemeHHbIX pacmeHutl
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Bce atu mporecchl cBsi3aHbl U B3aMMOOOYCIIOBJICHBI, TPUYEM BEIYIIUM H3
HUX SIBJIIETCS CIUSHUE FaMeT.

OnoI0TBOpEHHE — MPOLECC CIUSHMUS MYXKCKHX M JKEHCKMX ITOJIOBBIX
KJIETOK, B PE3yJbTaTe KOTOPOro oOpaszyercsl 3urora. ITo HeoOpaTUMbIA mpoliecc,
OJIHaX/1bl OIUIOJOTBOPEHHAS KJIETKA HE MOXET OBbITh OIUIO0OTBOPEHA BHOBB.

OnooTBOpEHHE Yy pacTEHUM HapsALy CO CXOJACTBOM C TaKOBBIM Y
KUBOTHBIX HMMEET HEKOTOopble ocoOeHHOCTH. [lpm MuHKporameroreHese B
IBUIBLEBOM 3epHE oOpa3yercs nBa crnepmus. IlpuiblieBasg TpyOka, B KOTOPYIO
IIEPEIUBAETCS COAEPKAHUE MHMKPOCHOPBI, A0pacTas IO 3apOJIbIIIEBOTO MEIIKA,
CONPHUKACAETCS C AULEBBIM anllapaToM — SIMIEKIETKON U CUHEPTUIAMU.

[Ipy cONpUKOCHOBEHMM TbUIbLEBAas TpyOKa JIOMaercs, a CUHEPTUAbI
pa3pymarorcs. [lepenBuraroniyecs: o NeUIbLIEBOM TpyOKe IO MEpe €€ pocTa JBa
TEHEpaTUBHBIX SApa — CHEPMHH, I[IOCIE€ pa3pblBa TpyOKH BMeEcCTe C €€
COJICP’)KaHUEM IIONAJAI0T BHYTPhb 3apoAbllieBoro wmemka. OIuH  cnepmuii
CJIIMBAETCS C TAIUIOUIHBIM SIIPOM SIULEKIETKH.

CrnusiHue a11pa cuepMus C SAPOM SIULEKIIETKH U SIBISETCS OIUIOJOTBOPEHUEM
y pacteHuil. B OMIOgOTBOPEHHOW SIMIIEKIETKE — 3UrOTE, BOCCTAaHABJIMBACTCS
JUTIIIOUHOE YHUCIIO XPOMOCOM. M3 3UroThl pa3BUBAECTCSA 3apOBILI CEMEHHU.

Y NOKPBITOCEMEHHBIX PACTEHUM, KPOME 3apObIIlIa, B CEMEHU Pa3BUBACTCA
JOTIOJTHUTENbHBIA AMOPHOHATIBHBIM OpPraH — 3HIOCHEPM, KOTOPBIA MPENCTABIISIET
co0oif MCTOYHMK NHTaHus 3apojslia. Hagano ero pa3Butusi obGecrieunmBaercs
BTOPBIM OILUIOJOTBOPEHUEM.

Bropoii cnepmuil nbuiblIeBOM TPyOKH, MoMajnas B 3apOJbIIIEBbIA MEIIOK,
CIIUBAETCSA C €r0 JUIUIOMIHBIM SAPOM IIEHTpaIbHOM KiIeTKu. [Ipu aToM obpazyercs
KJIETKa C TPOMHBIM HAOOPOM XPOMOCOM: JIBa OJUHAKOBBIX HabOpa MaTEPUHCKOTO
OpraHu3Ma U OJIuH Habop OTIIOBCKOTO.

CnustHue 0AHOrO CIepMHUsI C SIULIEKIIETKOW, a IPYToro C SAPOM IIEHTPaTbHOMI

KJICTKHM Ha3bIBACTCS ABOMHBIM OIuiogoTBopeHueM (Puc.57).
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Pucynok 57 - /[soiinoe onntooomeopenue
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W3MEHUYMNBOCTH PACTEHUMI

W3MEHYUBOCTh — PA3IMYUS MEXAY OCOOSIMM OJHOTO M Pa3HbBIX BHUJIOB, a
TAK)KE€ MEXKIy MpeIKaMd M TMOTOMKAMH, BO3HUKAIONIME KakK I10J] BIUSHUEM
HACJIEICTBEHHOCTH, TaK U IOJ BO3JCHCTBHEM BHEIIHMUX ycJIOBUH. MI3MeHUnBOCTH
IPUCYIIa BCEM JKUBBIM OpPTraHW3MaM, MO3TOMY B MPHUPOJAE OTCYTCTBYIOT 0cCoOW,
UJECHTUYHBIE IO BCEM MPHU3HAKAM M CBOKWCTBAM.

M3MEeHYMBOCTh MOXHO KJIaccu(UUUpOBaTh B 3aBUCHUMOCTH OT IpPHUYUH,
IPUPOABI U XapaKTepa MpeoOpa3oBaHuil, a TAKXKE IEJIe U METOAOB HCCIIEIOBAHUS.
Ona mnposiBisieTcss B pa3HOOOpa3uu NPU3HAKOB U CBOMCTB OCOOEH M MX IPyIIl Ha
100011 CTEeTeHH POJICTBA.

Pa3nuuaroT WM3MEHYMBOCTH  HACIEACTBEHHYIO (T€HOTUIIMYECKYIO) H
HEHACJIEICTBEHHYIO (MapaTUIIMYECKYl0), MHIMBUAYaJbHYIO U rpymnmnoByo. llo
XapakTepy U3MEHEHUI IPU3HAKOB U CBOWCTB HA - AUCKPETHYIO (MPEPHIBUCTYIO) U
KJIMHAJIbHYIO (HEMPEPBIBUCTYIO); KAYECTBEHHYIO U KOJIMYECTBEHHYIO; aJallTUBHYIO
(mpucrocoOUTENHHYI0) U HEQIANTUBHYIO.

[IpepbiBHCTasi HW3MEHYMBOCTh HAOMIOAAETCsl MpPU PE3KUX Iepernajgax
HKOJIOTUYECKUX M KIMMATHYECKUX YCIOBHM.

K xonn4ecTBeHHOW NU3MEHUYMBOCTH JPEBECHBIX MOPOJ OTHOCAT U3MEHEHUS B
BBICOTE, JUAMETPE CTBOJIA, NPOTSHKEHHOCTH KPOHBI, MAaCChl CEMSH M HX
KOJIMYECTBA B IIMILIKE U T.II.

KauecTBeHHbIE TPU3HAKHU — 3TO LIBET, JOPMa U OMYLIEHHOCTb JINCTHEB.

HacneactBeHHass ”3BMEHYMBOCTh 00YCIIOBI€HA BOSHUKHOBEHHUEM PA3IMYHBIX
TUIIOB MyTalil U UX KOMOMHAIMI B MOCIEIYIOIINUX CKPEIIMBAHUSX.

B kaxpaoil 10CTATOYHO JIMTEIBHO CYIIECTBYIOLIEH MOMYJALMH 0COo0ei
CIOHTAHHO W HE€ HAaIpPaBJIE€HHO BO3HUKAIOT HACJIECICTBEHHBIC W3MEHEHUS —
MyTauuu. B nanpHeieM oHM KOMOMHHUPYIOTCS C HUMEIOIIMMUCS B COBOKYITHOCTH
oco0ell HacJIeICTBEHHBIMU MTPU3HAKAMU U CBOMCTBAMU.

N3MeHunBOCTh,  OOYCIIOBJCHHAasT  BO3HHUKHOBEHHEM  HACJEICTBEHHBIX

W3MEHECHU, HA3bIBAECTCS MYTALMOHHOM.
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OcHOBHBIE TIOJIOKEHUSI MyTallMOHHOW Teopuu pazpadbotansl ['. e @puszom B
1901-1903 rr. 1 cBOAATCS K CIACAYIOMIEMY:

o MyTallMd BO3HMKAIOT BHE3AIHO, CKAYKOOOpa3HO, Kak JAMCKPETHHIC

WU3MEHEHHUS IPU3HAKOB;

J B OTJIMYME OT  HEHACIEJACTBEHHBIX  HW3MEHEHHH  MyTalluu

MPEICTABIAIOT COOOM KauyeCTBEHHBIE MU3MEHEHUS, KOTOPhIE MEPENaoTCs U3

MOKOJICHUS B IOKOJIEHUE;

o MyTallid MPOSIBIAIOTCSA MO-Pa3HOMY M MOTYT OBbITh KakK IMOJIE3HBIMU,

TaK ¥ BPEOHBIMU, KAK JOMUHAHTHBIMH, TAK U PEIIECCUBHBIMU;

J BEPOSITHOCTh ~ OOHApPY)KEHHMsS ~ MyTalluid  3aBUCUT OT  YHCIA

HCCIIeJOBAaHHBIX 0CcO0€H;

o CXO/JIHbIE MyTallUl MOTYT BO3HUKATh OBTOPHO;

o MyTaIllMy HE HaNpaBJIeHbl (CIOHTAHHBI), TO €CTh MYTHPOBATh MOXKET

100011 y4acTOK XpOMOCOMBI, BBI3bIBasi M3MEHEHUS KaK HE3HAYUTEIbHBIX,

TaK ¥ ’KU3HEHHO BaXKHBIX MPU3HAKOB.

[Toutn a1000€ M3MEHEHHE B CTPYKTYpPE WM KOJMYECTBE XPOMOCOM, TPH
KOTOPOM  KJIETKAa  COXpaHsAe€T  CIOCOOHOCTh K  CaMOBOCIPOHU3BEICHUIO,
0OyCJIOBIIMBAET HACIEACTBEHHOE U3MEHEHNE TPU3HAKOB OPraHU3Ma.

[Io xapakTepy HW3MEHEHHS T€HOMA, TO €CTb COBOKYIHOCTH T€HOB,
3aKJIIOYEHHBIX B TalUIOWJHOM HAOOpe XpOMOCOM, pas3iuyaroT TeHHbIE,
XPOMOCOMHBIE U TEHOMHbBIE MYTalIUH.

['eHHbIE, WM TOYKOBBIE MyTallMUd - PE3yJbTaT WU3MEHEHUS! HYKJICOTHUIHOU
nocnenoBarenbHoct B MoJiekyne JIHK B mpenenax ogHoro rena. B rene onHo
BOCHPOU3BOAUTCA NpH TpaHckpunuuu B cTpykrype u PHK u npuBogur k
WU3MEHEHHUIO TOCJIEIOBATEIBHOCTH AMHHOKHCIOT B MOJUIENTUIHOW LEMU,
oOpazyrorieiica Ha pubocomax. B pesynbraTe 4ero CHHTE3UpyeTcs Apyroi 0ok,
YTO BEJET K M3MEHEHUIO COOTBETCTBYIOIIETO MPH3HAKA OpraHu3Ma. JT0 Hauboliee
paCIpOCTPAHEHHBIM BUJ MYTallMd W BAXXHEWIIUNA HCTOYHUK HACJIEICTBEHHOU

HNU3MCHYHUBOCTH OPraHU3MOB.
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O¢ddexTsl TeHHBIX MyTallMi Ype3BBIYAHO pa3HOOOpa3Hbl. bonblias 4acthb
U3 HUX (DEHOTHIMYECKU HE MPOSIBISIETCA, MOCKOJIbKY OHU PELIECCUBHBI. JTO OYCHb
BaXXHO JJIsl CYIIECTBOBAHMSA BHUJA, TaK Kak B OOJIBIIMHCTBE CBOEM BHOBb
BO3HUKAIOIIME MYTAIlMU OKAa3bIBAIOTCS BpeAHBIMU. OJIHAKO WX PEIeCCUBHBIN
XapakTep MO3BOJIIET WM JUIMTEIBHOE BpPEMs COXpaHATbCS Yy ocoOed BuJa B
reTepO3UrOTHOM COCTOSIHMM O€3 Bpeaa Julsl OpraHu3Ma U IPOSIBUTHCS B OyAylLIeEM
IIPU [IEPEX0/I€ B TOMO3UTOTHOE COCTOSIHUE.

XPpOMOCOMHBIE MyTalluu (IIEPECTPONKHU, WK adeppaliun) - 3TO U3MEHEHUS B
CTPYKTYpE XpOMOCOM, KOTOpPBIE MOXXHO BBISIBUTH W H3YYHTHh IIOJI CBETOBBIM
MHUKPOCKOTIOM.

W3BecTHBI IEPECTPOIKU pa3HbIX TUIIOB:

® HexXBaTKa, UM Ie(UIICHCH - TOTEPs] KOHIIEBBIX YIaCTKOB XPOMOCOMBI;
e Jienenus - BBINaJIeHHE YYacTKa XPOMOCOMBI B CpPEHEH €€ 4acTu;
e JyIUIMKanUs - JBYX- WJIM  MHOTOKpPaTHOE IIOBTOPEHHME  T'€HOB,

JIOKQJIN30BaHHBIX B ONPEACIEHHOM Y4aCTKE XPOMOCOMBI;

® HHBEPCUS - MOBOPOT y4acTKa XpoMocoMbl Ha 180°, B pe3ynbrare 4ero 31ech
OHU CTaHOBSITCSl PACIIOJOXKEHHBIMU B TIOCJIEIOBATEIBHOCTH, OOPAaTHOM MO
CpaBHEHUIO, C OOBIYHOIM:

® TPAHCJIOKAIMS - U3MEHEHHE TMOJIOKEHHUS KaKOT0-JIM0O0 y9acTKa XPOMOCOMBI

B xpomocomMHOM Habope. K Haubonee pacnpocTpaHEHHOMY THUITY

TPAHCIOKAIMI OTHOCATCS PELUIIPOKHBIE, TPU KOTOPBIX MPOUCXOIUT OOMEH

y4acTKaMHd MEXAY IBYMs HETOMOJIOTUYHBIMH XPOMOCOMaMH. Y4YacTOK

XpOMOCOMBI MOXET H3MEHUTh CBOE IOJIO)KEHHE U 0€3 PEeIUNpPOKHOrO

06MeHa, OCTaBasiCh B TOH Xe XpOMOCOMC WJIM BKIIHOYasAChb B KaKyHO-TO

npyryio (Puc.58).
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Pucynok 58 - Xpomocomnwvie nepecmpoiixku, uzmensaowue
Ppacnoioxcenue 2eHo8 8 XxpoMoCOMAXx.

['eHOMHBIE MyTalu - HM3MEHEHHME YHCIa XPOMOCOM B TE€HOME KIIETOK
opraHu3Ma. OTO SBJIEHWE TPOUCXOJWT B JBYX HAIMPABICHUSX: B CTOPOHY
YBEJIMYCHHS YMCTIA IEJIBIX TalUIOWIHBIX HAOOpOB (TIOJMUIIIOUIIMSA) U B CTOPOHY
MOTEPU WU BKITFOUCHHUS OTACIBHBIX XPOMOCOM (aHCYTUTOUIMS ).

[Tonmummonanss - KpaTHOE YBEIWYEHHE TaIJIOMJIHOTO HabOpa XPOMOCOM.
Knetkun ¢ pa3HbBIM 4YHCJIOM TaIUIOMAHBIX HAO0OpPOB XPOMOCOM HA3BIBAOTCS
TPpUITIOUAHBIMU  (3n),  TeTpaliougHbIMU  (4n), TrekcaHIouAHBIMU  (6n),
OKTaIIOUAHBIMU (8n) U T. 1.

Yame Bcero MOMUILUIONILI OOpa3ylOTCs TpH HApPYMIEHWHW TOpsIKa
PACXOXKICHUS XPOMOCOM K TIOJIFOCaM KIIETKH TIPH MeH03¢ WIIM MHTO3€. ITO MOXKET
OBITh BBI3BAHO JCHCTBHEM (DU3UYECKUX U XUMHUYECKUX (DAKTOPOB. XUMHUUYECKHE

BCIICCTBA THUIIA KOJIXHUIIMHA II0JAaBJISAIOT O6paSOBaHI/I€ MHUTOTHYCCKOI'O BEPETCHA B
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KJIETKaX, MPUCTYIUBIINUX K JEICHUIO, B PE3YJITATEC YEro YABOCHHBIE XPOMOCOMBI
HE PACXOATCS M KJIETKA OKa3bIBACTCS TETPAIIJIONTHOM.

JIJisi MHOTUX pacTeHUI M3BECTHBI TaK Ha3bIBa€MbIE€ MOJUIUIOUIHBIC PSIJIbI.
Onwu Brimro4aroT Gopmsl ot 2 10 10n u Gornee.

[Tonummonauss MPUBOIUT K U3MEHEHHUIO MPU3HAKOB OPraHU3Ma U MO3TOMY
SBJIIETCSI BaXKHBIM HCTOYHMKOM HW3MEHYMBOCTH B OBOJIOLMH U CEJEKIIHH,
OCOOEHHO y pacTeHUH. ITO CBSA3aHO C TEM, YTO y PACTHUTEIBHBIX OPTraHU3MOB
BECbMa IIUPOKO PACIPOCTpaHeH repmMadpoIuThU3M (CaMOONBUICHUE), aTOMUKCUC
(mapTeHOTeHe3) W BEreTaTUBHOE pasMHOXKeHHe. [103ToMy OKOIO TpeTH BHJIOB
pacTeHU, MNPOU3PACTAIOIIMX HA HAllEeW IUIaHeTe - noJurmuionabl. lloutn Bce
KyJIbTYPHBIE PACTEHUS TOXKE TOJUIUIOWIBI, Y HUX, B OTJIMYHE OT HUX JAUKUX
copoanuei, 6oJjiee KpymHbIC IBETKH, TUIOJALI M CEMEHA, a B 3allacaroluX OpraHax
(creOenb, KITyOHM) HaKarUIUBAaeTCsl OOJIbIIE MUTATENbHBIX BemlecTB. [lonurmmonabt
Jerdye MPUCHOCAa0IMBAIOTCS K HEOJNArompusTHBIM YCIOBUSM >KU3HH, JIerde
MEPEHOCIAT HU3KHE TEMIIEpaTypbl W 3acyXy. VIMEHHO MOATOMY OHH IIIHPOKO
pacnpoCTpaHEHbI B CEBEPHBIX M BHICOKOTOPHBIX pailoHaX.

B ocHoBe pe3koro yBenWUYCHHs MPOAYKTHBHOCTH IOJUILUIOUIHBIX (Hopm
KyJbTYPHBIX PACTECHUH JISKUT SBJICHUE MTOJTMMEPUH.

AHeyruionus, WM TETEePOIUIOAMS - SIBJICHHE, MPU KOTOPOM KIIETKH
OpraHu3Ma COJEPKaT M3MEHEHHOE YHCIIO XPOMOCOM, HE KpPaTHOE TaIIOMJTHOMY
HaOoOpy. AHEYIUIOHU]IbI BO3HUKAIOT TOTJ/IA, KOTJAa HE PACXOJATCS WM TEPSIOTCS
OTAEJbHBIE TOMOJIOTUYHBIE XPOMOCOMBI B MUTO3€ M Meio3e. B pesynbrare yero
XPOMOCOM MOTYT BO3HHMKATh ITOJIOBBIC KJIETKHU C JTUIITHUMHU XPOMOCOMaMH, ¥ TOTJa
IpU TOCJIEIYIONIEM CIUSHUA C HOPMAJIbHBIMU TaIlUIOWIHBIMH TaMeTaMu OHU
00pa3yroT 3uroty 2n+1 (TpucomMuK) mo onpeesieHHo xpomocome. Eciu B ramere
OKa3aJIoOCh MEHBIIIE Ha OJHY XPOMOCOMY, TO TOCIIEIYIOIIEe OII0I0TBOPECHHE
OpUBOAUT K 00pa3oBaHWio 3uTOTHl In-1 (MOHOCOMHK), MO KakoW-TuOO U3
xpoMocoM. Kpome Toro, Bcrpevatorcs GopMbl 2n-2, WM HYJUIMCOMHUKH, TaK Kak

OTCYTCTBYCT I1apa rOMOJIOTUYHBIX XpOMOCOM, U 2n+X, WJIN IIOJIMCOMUKH.
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AHEYITONbl BCTPEYAIOTCS KaK Y PACTEHUU U KUBOTHBIX, TAK U y YEJIOBEKA.
AHeymouJHble  pacTeHus  oOJajgaroT  HU3KOM  KU3HECIOCOOHOCTBIO U
IJIOJJOBUTOCTBIO.

CHOHTaHHBIMM  Ha3bIBAIOT MYTALlMM, BO3HUKAIOUIME TIOJ BIUSHUEM
HEU3BECTHBIX NPUPOJIHBIX (PAKTOPOB, YAIle BCErO0 KaK pe3yibTaT OLIMOOK INpHU
BocnpousBefeHnun reHernueckoro Marepuasna (JAHK wam PHK). Yacrora
CIIOHTAaHHOTO MYTHUPOBAaHHS Y KaXIOTO BHUJA TEHETHUYECKH OOYCIOBJICHA W
IIOJI/IEP>KUBACTCS HA ONPEJEIICHHOM YPOBHE.

NHnynrpoBaHHBIA MYTAareHe3 - 3TO MCKYCCTBEHHOE MOJyYEHUE MYTAlMM C
MOMOILBIO (PU3NYECKUX U XMMHUYECKUX MyTareHoB. Pe3koe yBenudyeHHe 4acTOThI
MyTalMii (B COTHM pa3) MPOUCXOAUT II0J BO3JECUCTBUEM BCEX BHJOB
MOHU3UPYIOIINX U3TyYEeHUH (raMMa- U peHTT€HOBCKHE JIY4YH, IPOTOHBI, HEUTPOHBI
U JpYyroe), yabTpapuoJETOBOIO M3Iy4YeHUs, BBICOKUX M HHM3KUX Temmepatyp. K
XUMHUYECKUM MyTareéHaM OTHOCSTCS TaKh€ BEILECTBAa, KaKk (pOpMajMH, a30TUCTHIN
UIIPUT, KOJXMUIMH, KOPEUH, HEKOTOpPhlE KOMIIOHEHTHI Tabaka, JIEKapCTBEHHBIX
[IpenapaToB, MMILEBbIX KOHCEPBAHTOB M  MECTULHIOB. buonornueckumu
MyTareHaMmH SIBJISIIOTCS BUPYChI U TOKCHUHBI psiJia TJIECHEBBIX TPHOOB.

B Hacrosmee BpeMs BenyTrcst paboThl 1O CO3JAHUI0  METOJIOB
HAIIPaBJICHHOI'O BO3ACHCTBUS Pa3JIMUYHbIX MyTarcHOB Ha KOHKPETHBIE I'eHbl. Takue
WCCIIEOBAHNSI OYE€Hb BAXHBI, MMOCKOJBKY HCKYCCTBEHHOE NOJIyYEHUE MyTaluil
HY>KHBIX T€HOB MOXET UMETh OOJbIIOE MPAKTHUUECKOE 3HAYEHHUE AJIs CEJEKUIUU
pPaCcTCHUM.

N3meHunBOCTh,  OOYyCNOBIEHHAss  MEPEKOMOMHUPOBAHHMEM TE€HOB B
pe3ysbTaTe CKpellMBaHus, HA3bIBAe€TCs KOMOMHHUpPOBaHHOW. B ee ocHOBe nexuT
MIOJIOBOE Pa3MHOKEHUE OPraHU3MOB, BCIIEICTBUE KOTOPOIO BO3HUKAET OIPOMHOE
pazHooOpa3ue TreHOTUnoB. [IpakTHuecku HEOrpaHMYEHHBIMH HWCTOYHUKAMU
T€HETUYECKOW N3MEHUYUBOCTH CIIY)KaT TPH IIpolecca:

® HE3aBUCUMOE PACXOXKIEHUE TOMOJIOTMYHBIX XpPOMOCOM B  IMEPBOM

MEUOTHYECKOM JICIICHUH;
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e B3aUMHBII OOMEH  y4YacTKaMHd  TOMOJIOTMYHBIX  XpOMOCOM,  WJIH
KpoccuHrosep. OH co3/1aeT HOBBIE IPYIIIbI CUEIUIEHHS, TO €CTh CIYKUT
BaXHBIM  HCTOYHUKOM  TIEHETHMYECKOM  pEeKOMOMHAIMM  ajuleseil.
PekoMOMHAHTHBIE XPOMOCOMBI, OKAa3aBIIMChb B 3UIOTE, CIHOCOOCTBYIOT
NOSIBJIEHUIO TPU3HAKOB, HETUIMYHBIX JIJIS1 KaKJOT0 U3 POIUTENEH;

e Cily4ailHOE COYETaHHE TaMET IIPU OIUIOAOTBOPEHUHU.

HcTounnkn KOMOMHATUBHOW HM3MEHYMBOCTH [JEHCTBYIOT HE3aBUCUMO U
OJTHOBPEMEHHO, 00eCreurBasi MPU 3TOM IMOCTOSHHYIO «II€PETACOBKY» I'€HOB, UTO
IPUBOJUT K IMOSIBJICHUIO OPTaHU3MOB C IPYTMMHU F'€HOTUIIOM U (DEHOTHUIIOM (caMu
TeHBI MIPU 3TOM HE H3MEHAIOTCS). OJHAKO HOBbIE KOMOWHALMU T'€HOB JOBOJIBHO
JIETKO pacnajaroTcs Mpy Nepeaye U3 MOKOJICHHS B TOKOJICHHUE.

KoMOuHaTuBHasT M3MEHUYMBOCTH SIBJISIETCSI Ba)KHEMILIEH NPUYMHON BCETo
KOJIOCCAJIbHOTO HACIEACTBEHHOTO pPa3HOOOpasusi, XapaKTepHOTO JUIsl >KHBBIX
opranu3MoB. OJIHaKO IEPEYUCIICHHbIE HCTOYHUKN W3MEHYMBOCTH HE MOPOXKIAIOT
CYLIECTBEHHBIX JJIsi BbDKMBAHMS CTAOMJIBHBIX M3MEHEHMH B T'€HOTHIIE, KOTOpBIE
HEOOXOJMMBI, COIJIACHO 3BOJIIOLIMOHHON TEOPHUM, I BO3HMKHOBEHHUS HOBBIX
BUJIOB. Takue n3MEHEHUs! BOZHUKAIOT B PE3YJIbTATE MyTaLlUM.

HacneactBeHHass M3MEHYMBOCTH JIEKUT B OCHOBE HWHAMBUAYAJIbHBIX
pasnu4mii 0co6eil, BKIIOYAIOIUX:

® pE3KHE KA4YEeCTBEHHBIE pa3MyMsi, HE CBA3AHHbIE IPYr C JPYroMm
NepexoaHbIMU OpMaMHu;

® KOJIMYECTBEHHbIE pa3ianuusi, oOpa3ylollue HENpepbIBHbIE psabl, B
KOTOPBIX OJIM3KHE YIEHBl psiia MOTYT OTJIMYaThCsi IPYyr OT Apyra
HE3HAYUTENBHO;

® U3MEHEHUs, UMEIOIKE MPUCIOCOOUTENBHOE 3HA4YeHHE (aJanTHUBHAS
W3MEHYMBOCTH);

® U3MEHEHUs «0e3pa3InyHbIe» u Jaxe CHIKAIOUIUE
KU3HECTIOCOOHOCTh UX HOCcUTENEH (HeananTuBHasi K3MEHUMBOCTD ).

Bce HacneAacTBEHHbIE M3MEHEHHUS! COCTaBISIIOT MaTepuai 3BOJIIOLUOHHOIO

npoiiecca.
83



B wuHauBuayanbHOM pa3BUTUH OpPraHM3Ma H3MEHEHHE HACIEICTBEHHBIX
MPU3HAKOB U CBOMCTB ONPEAENISACTCS OTBETCTBCHHBIMU 34 JAHHBIC NPU3HAKU U
CBOMCTBA '€HAMHU U MX B3aMMOJICHCTBUEM C JPYTMMH I'€HaMU W BHEUIHEH Cpeaou,
B KOTOPOU MPOTEKAET OHTOTeHE3 (MHIAUBUAYAIbHOE PA3BUTHUE OPTaHU3MA).

B noHATHME HEHACHEACTBEHHOW HW3MEHYMBOCTH BXOAST TE€ IEPEMEHBI
MPU3HAKOB U CBOMCTB, KOTOPHIC BBI3BIBAIOTCA Yy OCOOCH WJIM WX TPYII
BO3JCUCTBUSIMU BHEHMIHUX (akTopoB. Takue HEHACIEICTBEHHbIE NPU3HAKU
(MomuduUKaIMK) HE MEePEeNarTCs MOTOMCTBY, OHM Pa3BUBAIOTCA Y IMOCISTYIONTUX
MOKOJICHUM JIWIIb NPW HAJW4YAHM YCIOBUM, B KOTOPHIX OHM BO3HUKIM. Takas
M3MEHYMBOCTh Ha3bIBACTCSI MOAU(PUKAITMOHHOM.

K  HeHacleACTBEHHOM  W3MEHYMBOCTH  OTHOCSTCS W JJIATCIbHBIC
MOau(MUKALIUKM,  BbIpaXKAIOIMIMECS B  KAYECTBEHHBIX U KOJUYECTBEHHBIX
OTKJIOHEHHUSAX OT MCXOJHOM (hOpPMBI, BO3HHMKAIOIIUE I10]] BIMSHHUEM BHEIIHEH
Cpellbl U MOCTETIIEHHO 3aTyXaroIIMe MPH MOCIEAYIOMIEM Pa3MHOKECHUH.

Moaudukanu y pacTeHUM TMOSBISIOTCS TPU M3MEHEHUU YCIOBUU
OCBEIICHHOCTH, NMUTAHUS U BIAXKHOCTH. [[puMEPOM MOKET CIIYy’)KUTh YBEJIUUYCHUE
JUIMHBI KOPHEM C OJHOBPEMEHHBIM YMEHBIICHUEM IMPUPOCTA U KOJIUMYECTBA
JIUCTHEB Y APEBECHBIX PACTCHUN MIPU HEAOCTATKE BJIArd B IMOYBE.

[Ipenen nposiBneHuss MOAUGMUKAIIMOHHONW H3MEHYHMBOCTH OpPTraHM3Ma IpHU
HEU3MEHHOM TEHOTUIle — HopMma peakiuu. OHa O0O0yCJIOBJIEHA TE€HOTUIIOM U
pasMyaeTcs y pa3HbeIX ocoOel qaHHOro Buaa. MakTHYEeCKH HOpMa PEaKIMH - JTO
CIIEKTP BO3MOXXHBIX YpPOBHEH DSKCIPECCUM T'E€HOB, W3 KOTOPBIX  BBIOMpaeTCs
CTEINeHb, HanbOoJiee MOAXOJAIAs [Jis JAHHBIX YCIOBUM OKpPYXKaOIIEH Cpebl.
Hopma peaknum mmeeT mpeaenbl WX TPAaHMIBI I KaKJIOro OHOJOTHYECKOTO
BUJIa (HWDKHUN W BEPXHUM), TEHETUUECKU JEeTepPMUHUPOBaHA U Hachexyetcs. s
pPa3HBIX MPU3HAKOB €€ MpPEJeSbl CUJIBHO pa3IM4yaroTcs. TemM He MeHee, I
HEKOTOPBIX KOJWYECTBEHHBIX NMPU3HAKOB XapaKTEpHa y3Kas HOpMa pPEakUHuH, a
I HEKOTOPBIX KA4YEeCTBEHHBIX MPHU3HAKOB - Iupokas. Kpome Toro, rpanuia
MEXJIY KOJMYECTBEHHBIMH W KA4YECTBEHHBIMM IPU3HAKAMU HWHOTJA BEChbMA

yCIIOBHA.
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MonupukanonHass W3MEHYMBOCTh TECHO CBSI3aHa C €CTECTBEHHBIM
oTOOpPOM, KOTOpBIH HMEET YEThIpE HAlpaBJICHHUS, TPU U3  KOTOPBIX
HEIOCPEICTBEHHO HAIlEJIEHbl Ha BBDKMBAHWE OPraHU3MOB C pa3HbIMH (opMaMu
HEHACJIEJACTBEHHOM W3MEHYMBOCTU. OTO CTAOWIM3UPYIOIIWM, JBIXKYIIMA U
JTU3PYITUBHBIN 0TOOD.

Crabuinsupyromuid oT0op XapakTepusyeTcsi 00e3BpeKMBaHUEM MyTallul U
dbopMupoOBaHHA  HX pe3epBa, 4YTO OOYCIABIMBACT pAa3BUTHE TEHOTHUIA TPHU
NOCTOSSHHOM (eHoTure. BcenmeacTBue 3TOro OpraHu3Mbl €O CpelHEH HOPMOM
peakluu TOMUHUPYIOT B HEM3MEHHBIX YCIOBHSX cyllecTBoBaHusA. Hampumep, y
TE€HEPATUBHBIX PACTEHUI coxpaHsercs popma U pa3Mep LBETKA, KOTOPbIE JOJIKHBI
OTBEYaTh (pOpME U pa3Mepy HaCEKOMOTO €ro OMbUISIOLIETO.

Ju3pynTUBHBIM  OTOOp  XapaKTEpU3YeTCs PACKPBITUEM PE3EPBOB  C
00€3BpEKEHHBIMU MYTAllUSIMU U MOCIEAYIOIIUM UX 0TOOpOM ISl (POPMUPOBAHUS
HOBBIX T'€HOTHNA M ()EHOTUIIA, KOTOpBIE MOAXOAST IOJ OKPY)KAIOIIYI0 Cpeay.
Bcenencreue 3TOro BBDKMBAIOT OPTaHU3MBI ¢ KpalHEN HOPMOW PEaKIUU.

JBrokymuii  oTOOp XapakTepU3yeTcss TEeM K€ MEXaHU3MOM, YTO H
JTU3PYNTUBHBIN, OTHAKO OH HaleJeH Ha (OpMHUPOBAHHWE HOBOW CpelHEW HOpMOM
pEaKLnH.

Mexy  HAcJIENCTBEHHOM M HEHACIEICTBEHHOM  M3MEHUYHMBOCTIMU
CYLIECTBYET TecHas cBA3b. HeHacieacTBeHHbIX (B OYKBaJbHOM CMBICIIE)
IIPU3HAKOB U CBOMICTB HE CYIIECTBYET, TAK KAaK HEHACJEIACTBEHHbIE WU3MEHEHUS
SBJISIIOTCSL  OTPAXEHUEM  HACJIEICTBEHHO  OOYCJIOBJIEHHONW  CHOCOOHOCTH
OpraHU3MOB OTBEYATh ONPEACICHHBIMA U3MEHEHUSAMH IPU3HAKOB HAa BO3/ICHCTBHE
(GhaKTOpOB BHEITHEH CPEIBI.

Bmecte — HacieactBeHHas M MoOAUM(UKAMOHHAS — HW3MEHYMBOCTH
IPEJCTaBISIIOT OCHOBY JJIsI €CTECTBEHHOTro oTOopa. [Ipu 3TOM KauecTBEeHHbIE WU
KOJIMYECTBEHHbIE M3MEHEHUS TPOSBICHUI T'€HOTUNAa B MpU3HAKaX (eHoTHIa
(HaclieICTBEHHAs] U3BMEHUMBOCTD) ONPEAEIISIOT Pe3yJIbTaT €CTECTBEHHOTO 0TOOpa -

BBDKHUBAHUE WJIM T'MOEIb 0COOU.
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CpaBHuTeNnbHAsA XapakTepucTuka (Hopm M3MEHYMBOCTH II0OKa3aHA B

tabaure 1.
Ta6muna 1 - ®opmMbl HKBMEHUMBOCTH
Henacnencrsennas
CBoMcTBO (amanTUBHBIE Hacnencresennas
MOU(DUKAIIAN )

deHOTHUII B Mpeaciic
HOPMBI pCaKIINN

OOBEKT U3MEHEHUI I'enoTumn

PexoMOuHanusa reHoB

N3meHeHus ycinoBum BCJIEJICTBUE CIUSHUS
@aKkTOp BO3HUKHOBEHUS M
OKPY’KAIOLIEH CPEIbI ramet, KpOCCUHTOBED,
MyTaluu
HacnenoBanue CBOWCTB He nacnenyercs Hacnenyercs
[ToBeimaer
[Tone3nble U3MEHEHUS
JKH3HECIIOCOOHOCTb,
MPUBOJSAT K BBIKHBAHUIO,
3HadeHus 11 0coou MPUCIIOCOOJIEHHOCTD K
. BpEJIHBIC - K THOENN
YCJIOBUSIM OKPYXKaroIiei
OpraHu3Ma
cpebl
[IpuBOIXT K OSBIICHHUIO
Cnocob6cTByeT HOBBIX MOMYJISLINI, BUOB
3HaueHue 119 BUIa
BBIKMBAHUIO B pe3yJIbTarTe

JUBCPIrCHINH

Anmanranus opraHu3MoOB K
P Marepuan qis

Pouib B 3BOMTIOIIMN YCJIOBUSIM OKPY’KAIOILIEH
€CTECTBEHHOTO 0TOOpa
cpenbl
dopma U3MEHYMBOCTHU ['pynmoBas NHnuBuayanbHas
Cratuctnueckas 3aKOH TOMOJIOTUYECKUX
3aKOHOMEPHOCTh 3aKOHOMEPHOCTh PAIOB HACIIEICTBEHHOMN
BApUALIMOHHBIX PSJIOB M3MEHUYUBOCTH

deHoTHUI B NpeAese
HOPMBbI PEAKIINU

OO0BEKT U3MEHEHUH I'enotun

M3MEHYMBOCTh M3y4aeTCs KAK BHYTPU OTHAEIBHBIX COBOKYITHOCTEH JKHBBIX
OpraHu3MOB (MHAMBHUAyalbHasi W3MEHUYMBOCTB), TAaK W NPU CPABHEHUU MEXKIY
co00# OTJEIBHBIX COBOKYITHOCTEW 0co0el (TpynmnoBasi K3MEHUYMBOCTB ).

['pynnoBass M3MEHYMBOCTH BKJIKOYAET PA3IU4MUsl MEXKIY COBOKYIMHOCTSIMHU
JHOOBIX PAHTOB - OT PA3NTMYUUNA MEXy HEOOJbIIMMU TPYINIaMHu 0co0ell B mpeaenax
NOMYJSIUMNA 10 PAa3Iu4Mil MEeXAYy LAPCTBAMM XUBOM MNPUPOABI (KUBOTHBIE -
pacteHus1). B cCymHOCTHM, BCS CHUCTEMaTMKa OpPraHU3MOB IIOCTpPOEHA Ha

CpPaBHUTCJIbHOM aHAJIN3EC prr[HOBOﬁ HU3MCHYHUBOCTU.
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http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%B5%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%BD%D0%B3%D0%BE%D0%B2%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%9C%D1%83%D1%82%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B2%D0%B5%D1%80%D0%B3%D0%B5%D0%BD%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D1%82%D0%B1%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BC%D0%B5%D0%BD%D1%87%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D1%8C

Jlis m3ydeHus MyCKOBBIX MEXaHHU3MOB 3BOJIIOIIMOHHOTO Mpolecca ocodoe
3HaYCHHE MMEIOT pa3inyHble (OPMBI BHYTPUBHUIOBOW T'PYNIOBON M3MEHUYHBOCTH.
BonblIMHCTBO BHJOB pacnajaercs Ha MOABUABI WM Teorpaduueckue pacel. B
cllyyae MOJHOM M30JsMK reorpaduyeckux GopM OHM MOTYT Pe3KO Pa3jIn4yaThCs
110 OZIHOMY WJIM HECKOJIBbKUM IPU3HAKAM.

[Tomynsinuu, Hacensiomye OOLIMPHBIE TEPPUTOPUU M HE pa3/ACICHHBIC
PE3KUMH HW30JMPYIOIIUMU OapbepamMu, MOTYT Oyarojnapsi MEpEeMEIIMBAaHUIO H
CKPEILMBAHUIO MTOCTETNIEHHO NEPEXOIUTh APYT B Apyra, oOpa3ysl KOJIUYECTBEHHBIE
TPAJUEHTHI IO TEM WM UHBIM MPU3HAKAM (KJIMHAIbHAs U3MEHUYMBOCTB).

HacneacTBeHHO W3MEHUYMBOCTBIO OOYCIIOBJIEHBI  pa3MyHbIe  (POPMBI
BHYTPUIIOMYJISIIUOHHOTO  moiauMoppuaMa. B HEKOTOpBIX  MOMYJALUAX
HaOJII0JaeTCsl COCYLIECTBOBAHUE JIBYX MM Oojiee SCHO pa3inyuMmbix (Gopm. B
OCHOBE J3TOTO SBJIEHHWS MOIYT JI€XKaThb Pa3HbIE 3BOJIOLHMOHHBIE MEXAHU3MBI:
HEOJIMHAKOBasi IPUCIIOCOOIEHHOCTh COCYIIECTBYIOIIUX (GOPM K  YCIOBUSAM
pa3NUYHBIX CE30HOB TOJa, MOBBIIIEHHAs >KU3HECIIOCOOHOCTh TETEPO3UTOT, B
MNOTOMCTBE KOTOPBIX IOCTOSIHHO BBIIIEIUISIOTCS 00€ TOMO3UTOTHBIE (POpPMBI MU
IOpyTHeE, elle HEJOCTaTOUYHO N3YYEHHbIE MEXaHU3MBI.

Takum oOpa3zoMm, © TIpynmnoBas, W UHAUBUAyaJIbHas W3MEHUUBOCTb
BKJIFOYAIOT U3MEHEHHMSI KaK HACJIECTBEHHOM, TaK M HEHACJIEICTBEHHON IPUPOIBI.

Knaccudukanus n3MeHYMBOCTH MOKazana Ha cxeme (Puc.59):

M3MEHYHABOCTD|
MEKIOIY JISIHMOHHAS BHYTPHUITIONTY JIIHMOHHASI
I EOT PAOMYECKAS] OHIOTEHHA S
L OKOJIOTUYECKASI | HIMBUAY AJTbHAS]
- UBPUJIOTEHHASI | HEOJIOBAS]
—HNTAOPUYECKASI | BO3PACTHASI

30HHAS]

Pucynok 59 - Knaccugpuxayus uzmenuusocmu
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Yuenue 4.P. /lapeuna u H.U. Basunosa o napaniienvHou
U3MEHUUGOCMU

[IposiBIeHME CXOAHBIX WJIM AHAJOTUYHBIX MPU3HAKOB MApaUICIBbHO Y
pa3HbBIX BHUAOB Brepsbie 3ameTwn Y.P. [lapBuH Ha apeBecHbIx pacTeHusx. OH
oOpaTwyi BHMMaHWE Ha OOpa30BaHHME IUTAKYYUX ©  [HPAMUIATBHBIX
Pa3HOBHJIHOCTEH KPOH Yy TOIOJS, Oepe3bl U PSIOUHBI, OTMETHI (DHOJICTOBBIC JTUCThS
y Oyka, OpeliHrKa u 6apdapuca, a pa3HOBUIHOCTH ¢ TITyOOKO pa3pe3aHHBIMU WITH
pacCeYCHHBIMHU JIUCTHSIMHU TTOBTOPSUTACH Y OJIbXH, JIUIIBI, O€PE3bl U IPYTUX JIECHBIX
nopoi. JlaHHOE OTKPBITHE OH HAa3BaJI MapalIeIbHON N3MEHYMBOCTBIO.

[Tpumepsl mapamieTbHON M3MEHYMBOCTH APEBECHBIX IMOPOJ MPUBEICHHI B
Tabauie 2:

Ta6J'II/IHa 2- HapaJ'IJ'IGJIBHaH HN3MCHYNBOCTDb APCBCCHBIX ITIOPOI

[Topona dopma KpOHBI
paMu- KOJIOH- | IIAPOBHUJ- | IJIaKy4yas | CTeJo-
JlajibHas | HOBHUJIHAS Has asics
Axanus Oemas + + + + -
bepesa + - - + -
O0opoaaBuaras
['pab + + - + -
OOBIKHOBEHHBIHN
Jy0 yepenryaTsiii + - - + -
JIuma + - - + -
MEJIKOJIUCTHAS
Ocuna + - - + -
Eiab + + + + +
OOBIKHOBEHHAS
CocHa + - + + -
OOBIKHOBEHHAs
[TuxTa cubupckas + + . = +

Kpynueiimum o6o0mienneM padoT Mo M3y4eHHI0 U3MEHUYMBOCTH B Hayalye
XX Beka ctan «3aK0oH TOMOJIOTHUECKUX PSIOB B HACIEACTBEHHON N3MEHYHBOCTH Y.

On Obu1 chopmynupoBaH BhIZAOIMUMCS pycckuM ydeHbiM H.M. BaBuinoBeiM B
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1920 romy. M3yyas W3MEHUYMBOCTb NPHU3HAKOB Yy BHJIOB U POJIOB CEMENCTBA
MSATIUKOBBIX, OH OOHAPYXWJI, 4YTO TEHETUYECKH OJIM3KHE BHIBI W POIBI
XapaKTEePU3YIOTCS CXOIHBIMHU PsIaMHU HACJIEACTBEHHOW M3MEHUYMBOCTH, IIPUYEM C
TaKOW TPABWJIBHOCTBIO, YTO 3HAas psija (GopM B Tpenesax OJHOTO BUIA, MOXKHO
MIPEABUJICTh MapajijieabHble (hOPMBI Y IPYTHUX BUIOB U POJIOB.

CyliHOCTb 3aKOHA 3aKJII0YAETCS B CIEAYIOIIEM:

1. reHeTHdecku OJM3KWE BUIIBI U POJBI PACTEHUN XapaKTEPHU3YIOTCS CXOTHBIMHU
psAlaMH HAcJIeACTBEHHOW M3MEHUUBOCTH C TaKOW MPaBUIBLHOCTHIO, UTO, 3HAS
psan dopMm B Tpeaenax OJHOTO BHJIa MOXHO TIPEIBHICTh HAXOXKICHUE
napaieTIbHOW U3MEHYMBOCTH (JOPM y IPYTUX BUAOB M pojaoB. Uem Ommxe
TCHETUYECKH PACIIOJIOKEHBI B OOIICH CHCTEME POJbI U BHJBI, TEM IIOJIHEE
CXOJICTBO B PsJIaX MX U3MEHUYHBOCTH;

2. 1enble ceMelcTBa pacTeHUM, B OOINEM, XapaKTepU3YIOTCS OINpeeIeHHBIM
IUKJIOM HM3MEHYHMBOCTH, IIPOXOJAIIEd Yepe3 Bce poOAbl M BHUJIHI,
COCTAaBJISIONINE CEMEHUCTBO.

B ocHOBe 3aKoHa rOMOJIOTHYECKHX PSJIOB (PEHOTHUITHUSCKON M3MEHYMBOCTH
y POACTBEHHBIX BHUJIOB JICKUT IMPEACTABICHUE O SAMHCTBE WX MPOUCXOXKIACHHUSI OT
OJIHOTO TIpeAKa B IMPOIIECCE €CTECTBEHHOTo oTOopa. Ilockonbky oOmiue mpenku
UMeNd  crneruduuecKkuii Habop TEHOB, TO HX IIOTOMKH JIOJKHBI 00JagaTh

MPUMEPHO TAKUM K€ HaOOpOM.

Eciii 0603Ha4nTh OT/ENbHBIE BapbUPYIOIIUE NpH3HAKaMK OykBamu O, b, C,
d, e, f u 1.0., a pasnuuHBIe BBIpa)KEHHUS UX 04, O, O3...0p (Hampumep: OeryIo

OKpPACKy JICTIECTKOB O0O03HAYHUTh Ol1, JKEATYI0 —Olp, KpPaCHYI0 — 0l3), TO MOXHO
COCTaBUTb TOMOJIOTUYECKHE PAIbl HACICICTBEHHOW HW3MEHUYMBOCTH BHUJOB WU
pPOJIOB OHOT'O CEMENCTBA.

Crnenududeckue pa3iuuus BUI0B U POJIOB HA3bIBAIOTCS pajuKalaMu:

L, Ly, Ls...L, — BUOBBIC paguKaibl;

Gy, Gy, Gs...G,, — posioBbIE paguKaIbI.
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Bonee Toro, y poACTBEHHBIX BHIIOB, UMEIOIMUX O0OIIEe MPOUCXOXKICHHE,
BO3HUKAIOT U CXOJHBIE MYTallMU. JTO O3HAYAET, YTO Y MPEACTABUTENICH Pa3HBIX
CEMEUCTB U KJIACCOB PACTCHUH CO CXOAHBIM HaOOPOM T'€HOB MOYKHO BCTPETHUTh
napauieIu3M - TOMOJIOTHYECKHE PSAAbl MyTallmid 1O MOP(OIOTHUECKHM,
(U3HUOIOTHYECKUM U OMOXUMHYECKUM MPU3HAKAM U CBOMCTBAM.

Y OONbIIMHCTBA JPEBECHBIX IOPOJ B Mpelesiax OJHOTO BHIA HMEIOTCS
YETKO BBIPAXCHHBIC CXOAHBIC (OPMBI, CTPOSCHHE KPOHBI KOTOPBIX PE3KO
OTJINYACTCS] OT TUIIMYHON (POPMBI JIJIs1 TaHHOTO BHa. Tak, y e 0OBIKHOBEHHOM U
qyba dYepenryaTroro, €CTh Pa3sHOBUIHOCTU C MNUPaAMUIAILHON, MIAPOBUIHON U
IJIaKy4yel KPOHAMM.

3aKOH TOMOJIOTMUECKHX PSJIOB, OTpakas OOyl 3aKOHOMEPHOCTh
MyTallMOHHOTO Tpoiiecca u (GopMooOpa3oBaHUsI OPraHU3MOB, MPEIOCTABISACT
IIAPOKAE  BO3MOXKHOCTH  JUII  €r0  MIPAKTUYECKOTO  MCIOJIb30BAHUA B
CEJIbCKOXO03SMICTBEHHOM IPOM3BOJICTBE, CEJICKIMU, MEIUIIMHE. 3HAHUE XapakTepa
W3MEHUYMBOCTH HECKOJIBKMX POJCTBEHHBIX BHJIOB JAa€T BO3MOKHOCTH MOMCKa
MpU3HaKa, KOTOPBIM OTCYTCTBYET y OJHOTO M3 HHUX, HO XapAKTEPEH JJI JIPYTHUX.
JIaHHBIN 3aKOH  TO3BOJSET TAKXKE MNPEABUIECTh TNOSBICHUA MYTalldid, €IIe
HEU3BECTHBIX HAayKe, KOTOPbIE MOTYT HCIIOJb30BAThCS B CEJICKIIUU I CO3HAHUS

HOBBIX IICHHBIX JIJIsI X03SMCTBA (POpM.

Koppeﬂﬂmuenaﬂ UimMenuueocnmbv

HezaBucumoit U3MEHYUBOCTH IPU3HAKOB MPOTHUBOIIOCTABIISIOT
KOPPEIATUBHYIO M3MEHYMBOCTH - B3aWMOCBS3b U3MCHCHHS OJHUX MPU3HAKOB C
OJIHOBPEMEHHBIM H3MEHEHHEM Jpyrux. Hampumep, y pacTeHui 1BET IBETKOB U
JUCTBEB M3MCHSCTCS OJHOBPEMEHHO. V3MEHEHWE JMCTHhEB MOJKET BBI3BATH
COTPSDKEHHBIC N3MEHEHHMSI IIBETKOB U TIJIOJIOB.

[Tpuntun koppensuuu chopmynuponain JK.JI. Kiosbe B 1809 romy: "Bceskoe

OpPraHU30BaHHOC CYIICCTBO IPCACTABISCT HECUTO HCJIIOC, CAWMHYIO WM 3aMKHYTYIO

90



CHUCTEMY, YaCTH KOTOPOM B3aMMHO COOTBETCTBYIOT. HM OJHa WM3 3TUX 4YacTed He
MOKET U3MEHHUTHCS 0€3 TOro, 4ToObl He n3MeHunuck apyrue”. Y.P. JlapBuH nucain
O COOTHOCUTEJIBHOW - KOPPEIATUBHON W3MEHYMBOCTH U IIPUBEII MHOTO ITPUMEPOB.
Ceiiyac BBISICHEHO, YTO MNPUYMHOW KOPPENSLUNA €CTh IUIEMOTPOINHs - CBOWCTBO
T'€HOB BJIMSTH HAa POPMUPOBAHUE HE OJTHOTO, & MHOTHX I'€HOB.

Koppensauuu pocrta ObIBalOT MNPSMBIMH U OOpaTHbIMH. Y OOJIBIIMHCTBA
BUJIOB JIPEBECHBIX PACTEHU C MOBBIIICHHUEM BBICOTHI YBEJIMUMBAETCSA THUAMETP, HO
y HEKOTOPBIX BUIOB U (HOPM IMpU HEOOJBIIONW BHICOTE MMEET MECTO YCHJICHHBIN
poct auamerpa (MOJIOKUTENbHAs Koppensius). CHUKEHUE TeMIla KIETOYHOIrO
JIEJIEHUS OT YBEIMYEHHMS pa3Mepa KIETOK - MpUMeEp OOpaTHOW UM OTPULIATEIbHOM
KOPPEISLHUN.

Koppensitiuu MoryT ObITh 00YCIIOBJIEHBI YUCTO T€HETUYECKUMHU TPUYHMHAMU
(mnefioTponus)  WIM  B3aMMO3aBHUCHUMOCTSIMH  IPOLECCOB  CTAHOBJICHMS
ONpeneNEHHbIX MPU3HAKOB W CBOMCTB B HHAMBHIYaJIbHOM DPAa3BUTHUH 0COOEi
(OHTOTEHETHUYECKHE KOPPEJSLMH), a TakK€ CXOAHBIMH PpPEAKIUSMU Pa3HbIX
IPU3HAKOB M CBOMCTB Ha OJIHU U T€ K€ BHEIIHUE BO3JCHCTBUS ((PU3NOIOTHYECKUE
KOPPEJISIUN).

HakoHen, Koppemsiiuu MOTYT OTpa)kaTb HCTOPHIO IPOUCXOXKICHHUS
HOMYJISILMKA U3 CMecU ABYX WM Oojiee popM, Kaxkaas U3 KOTOPbIX MPUBHOCUT HE
OTJIEJIbHBIE NPHU3HAKH, a KOMIUIEKCHI B3aUMOCBSI3aHHBIX IMPU3HAKOB W CBOWCTB
(McTopuUecKre KOPPENIAINHN).

Koppenaunn npu3HakoB UTpar0T OTPOMHYIO POJIb B MIPOLIECCE ACUCTBUS Kak
€CTECTBEHHOTO, TaK W MCKYCCTBEHHOTO OTOOpa. 3akperuisisi OmpenesieHHbIE
NpU3HAKH, OTOOpP HEM30EKHO M3MEHSET pAI  JIPYyruX  OCOOCHHOCTEH,
KOPPEJSLIMOHHO CBS3aHHBIX C TEMH MPU3HAKAMH, JJIsI KOTOPBIX OHO BEIETCS.

N3yueHne KOpPpEISATUBHOM HM3MEHYMBOCTH HMEET BAXKHOE 3HAYCHHE B
NaJICOHTOJIOTUH (HallpUMep, MPU PEKOHCTPYKIIMH BEIMEPIIUX (POPM 1O OTIAEIBHBIM
MCKOIAeMbIM OCTaTKaM), B aHTPOIOJOTUU (HApUMEp, IPU BOCCTAHOBIEHUHU YEPT

Jin1a Ha OCHOBC U3Y4YCHUS qepena), B CCJIICKIHNH 1 MCIUIINHEC.
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Buympueuéoeaﬂ UMEHYUBOCMD Opeeecublxpacmeuuﬁ

Bce necHble HacakIeHHs COCTOST W3 MHOXKECTBa (OpPM JIepEeBBEB,
Pa3IMYArOIIUXCS CBOUMH MOP(OIOTUYECKUMH, AKOJIOTHYECKHUMH,
busnonornyeckuMu, (HEHOJOTHISCKUMH U APYTHMMH TMpU3HaKaMu. B apeBoctoe
HEBO3MOXXHO HaWTH JBYX COBEPIICHHO OJIMHAKOBBIX JepeBbeB. Cpenu 3TOro
pa3HooOpa3usi umerTcs (GopMbl, OOJaAaroOUIMe I[EHHBIMH XO3SMCTBEHHBIMU
MPU3HAKAMU - TIOBBIINICHHOW WHTEHCHBHOCTBHIO pOCTa, BBICOKHUMH (PU3HUKO-
MEXAHUYECKMMU CBOMCTBAMH JAPEBECUHBI, BBIICISIOIAECS CBOEH YCTOMYUBOCTHIO
K BpeIUTENsIM, OOJE3HAM U T. .

B pa3nuuHbIX YacTAX apeanoB JPEBECHBIX MOPOJ BCIEICTBHE CBOEOOpasus
TeHETHYECKUX MPOIECCOB (POPMUPYIOTCS MOMYJSALHUU, PA3TUYAIONIUECT MEKITY
co00li TT0 KOMIUJIEKCY TPU3HAKOB, B TOM UYHCJIE UMEIOIINX BAXKHOE X0O3UCTBEHHOE
3HAYEHUE (IpOYKTUBHOCTS, Ka4eCTBEHHAsI CTPYKTypa JPEBOCTOEB,
CMOJIONIPOYKTUBHOCTD U JAPYTOe).

DTa OrpoMHasi W3MEHYMBOCTh OPTraHM3MOB, UX TPYNIMUPOBOK CBA3aHA C
BHYTPCHHUMU HACJICICTBEHHBIMU U BHEIIHUMH HEHACJIEICTBEHHBIMU (DAKTOpaAMHU.
B nepBoM ciydae mpoucxoaaT riayOoOKue, 3aTparvBarolllie€ T€HOTUIl OpraHu3Ma,
MYTallMOHHBIE W3MEHEHHS, BO BTOPOM TE€HOTHUIl HE 3aTParvBacTCs, U3MEHSETCA
Juib  (PEHOTUNT M OTH MOAU(DUKAIMOHHBIE W3MEHEHHS HE TIEPEeNaroTcs 110
HACJIEACTBY.

UccnenoBanne  BHYTPUBUIOBOM  M3MEHYMBOCTH U HoJuMopduzma
JIPEBECHBIX PACTCHUN (aHAIUTUYECKAs] CEJICKUHUsS) — OJHO W3 BaXKHEUIINX
HAIPaBJICHUM JIECHOMN CEJIEKIIUU.

B ocHoOBe 1100BIX MEKTPYMIIOBBIX PA3IUUHMN TaKKe JCKUT WHANBUIYaTbHAS
W3MEHYUBOCTh. Jlake B mpezenax OJU3KOPOJCTBEHHBIX TPyMHI HET aOCOIIOTHO
UJEHTUYHBIX 0CO0EeH, KOTOphIE HE Pa3IuyaluCh Obl MO CTENEHU BBIPAKEHHOCTH
KaKUX-TMOO HACIEJCTBEHHBIX WM HEHACJEACTBEHHBIX IPU3HAKOB M CBOMCTB.

BBI/I,Z[y CJIOKHOCTH OpraHu3alury JKHBBIX CHCTEM, JaXK€ Y TI'CHOTHIIMYCCKH
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UJCHTUYHBIX M Pa3BUBAIOLINXCA B MPAKTUYECKU OJIMHAKOBBIX YCIOBHUSAX 0COOEi
BCEr/la MOKHO OOHApY>KUTh XOTS Obl HE3HAUUTEIbHBIE MOPPOPHU3UOTIOTHIECKHIE
pasnuyusi, CBSI3aHHbIE C HEM30EKHBIMU BIUSHUSIMH YCIOBUN Cpebl U MPOIECCOB
WHJIMBUAYaJILHOTO Pa3BUTHSL.

B mHactosiiee Bpemsi JecoBojaMu, OOTaHMKaMH U CEJICKIMOHEPAMHU
HakoIjieH OoJjbIIOW  Marepuas O  3aKOHOMEPHOCTSX  BHYTPHUBHUAOBOMU
WU3MEHYHMBOCTH, MO3BOJIAIOIINI CO3aTh BHYTPUBUIOBYIO CHCTEMATHKY JPEBECHBIX
pacTEeHU U ONPENIETUTh HAPABIEHUS PA3BUTHUS JIECHOW CEJICKIUU.

Pa3nuunbple mnpeAcTaBieHHs KaTeropuii M (QopM H3MEHYMBOCTH MOTYT
HOCUTh  (PEHOTUIIUYECKUA UM  TCHOTHUIHUYECKHM  XapakTep. YpoBeHb
(eHOTUNTNYECKOW M3MEHUMBOCTH ONPENENIAECTCS e HOTUIMUYECKUM Pa3Ho00pa3ueM
MPU3HAKOB B MOMYJSALMM (HACIEAYEeMOCTH) U BIUSHHEM (PAKTOPOB BHEITHEH
Cpelbl.

VY npeBecHBIX pacTeHH, OCOOCHHO Y JIeCOOOPa3yIOIIUX BHUIOB, BBIJECIECHO
MHOTO pa3iu4HbIX (OpM, HO MpPU 3TOM, OTOOpaHHBIE (OPMBI HYallle BCEro HE
UMEIOT TEeHETUYECKOr0 OOOCHOBaHUS W, BO3MOXKHO, SIBJISIFOTCS  JIMIUIb
HEHACJEeICTBEHHBIMH MOIU(DUKAITUSIMHU.

[Toxxonsl k BbIACICHUIO (GOPM OYECHB pazinyaroTcs. B oqHux cimydasx ux
ONpPENENICHUE  MPOBOAUTCA C  I[OMOLIBIO  JAMArHOCTUYECKUX  IPU3HAKOB
(Mopdoniornyeckux, (HEHOJOTMUYECKUX), B IPYTUX — HA OCHOBE POJIU B CEJICKIUU
(ObICTpOpacTyIIKE, CMOJIONPOAYKTUBHEIE, IEKOPATUBHBIE U ApyTUe HOPMBI).

[Ipupoga OHMOJOTMYECKOTO BHUJA XAPAKTEPU3YETCS HEHUCUYEPNAeMbIMU
BO3MOYKHOCTSIMU HM3MEHUYMBOCTH. 1o BIUsSIHMEM HENPEpPHIBHOTO MEPEKPECTHOTO
OMBUIEHUS], CIIOHTAHHOTO MYTALIMOHHOTO MPOLECCa U MOCTOSSHHOTO BapbUPOBAHMS
HKOJIOTUYECKON OOCTAaHOBKM B JHOOOW MOMYJALMH JIPEBECHBIX PACTEHH, MpHU
OJIMHAKOBOM BO3pacTe ee 0co0eil, MOXXHO OOHapyXUThb MEJKHWE M KpPYIIHbIE
OTKJIOHEHHS OT HOPMAJIBHOIO BHJOBOrO THIIA. B OCHOBE WHAMBUIYaJIBbHON
M3MEHUYMBOCTH JIE)KAT T€HETUYECKUE TPUUHHBI.

[TonoBast U3MEHYMBOCTD MPOSIBIISETCS B BUJE CYLIECTBOBAHUS B MOMYJISIIIUN

pa3HOOOpa3HBIX MOJOBBIX (hOpM. Y NBYJAOMHBIX BUIOB Takue GOPMbI BBIICIISIOTCS
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JETKO - MO MPUCYTCTBYIO Y JEPEBbEB I'€HEPATUBHBIX OPraHOB TOTO HJIM HMHOTO
nosia. OAHAKO ABYJAOMHBIX PAaCTEHHM Cpeau APEBECHBIX JICCHBIX MOPOJ OYCHb
HEMHOTO (MBa, TOMOJIU, KJICHBI U JIpyTUe), OOJBIINHCTBO K€ BUJIOB, B TOM YUCIIE U
XBOMHBIE, OTHOCATCS K OJTHOJIOMHBIM Pa3AebHOMOJIBIM OPraHU3MaM.

XpoHorpaduueckass (BpeMeHHas) WM3MEHUMBOCTh BKJIOYAaeT B cels
BO3PACTHYIO U CE30HHYIO.

Ce3oHHas HM3MEHYUBOCTh oOycliOBJIeHa BJIMSHHEM Ha pa3BHUTHE
COOTBETCTBYIOIIUX MOKOJCHUM pa3HbIX MOTOAHBIX yciloBuM. MHOrnma ce3oHHbIE
dbopMbl MOTYT OBITH pE3yJbTATOM OTOOpPa TE€HOTUIIOB (HAalpUMEp, paHO- U
MO3/THOLBETYIIUE (POPMBI PACTCHHUI).

bonbmioil wuHTEpec mpencTaBisSeT OKOJIOTMYECKass W3MEHUUBOCTh -
pazHooOpa3zue MeEXJy rpynnaMmd oco0eid OJHOro BHAA, PAaCTYIIUMH WU
KUBYIIMMHU B pa3HbIX MeCTaxX (BO3BBIILIEHHOCTH U HU3MEHHOCTH, 3a00JI0YEHHBIE U
CyxHe ydacTku M T.O.). Yacrto Takue QopMbl Ha3blBalOT 3SKoTUmamu.  Ux
BO3HUKHOBEHHE MOXXET OBITh PE3ylIbTaTOM KaK MOAW(DUKAIIMOHHBIX W3MEHEHUH,
TaK U 0TOOpa T€HOTUIIOB, JIyUIlEe MPUCITOCOOIEHHBIX K MECTHBIM YCIIOBUSIM.

['eorpaduyeckasi, B TOM 4Hcle ¥ KIWHAJIbHAS U3MEHUYUBOCTH B MPUPOTHBIX
YCIOBUSIX - PE3yJbTaT ACHCTBHUS H30JIALMU, €CTECTBEHHOrO0 OTOOpa W JpYyrux
(akTOpOB 3BOJIOLMH, MPUBOASIIIMX K Pa3IeICHUI0O UCXOJHOW IpymHmbl ocobeil B
X0JIe¢ HMCTOPUYECKOrOo (OPMHUPOBAHUS BHJAa Ha JIBE€ WM HECKOJBKO TPYIII,
pa3IMyaroIUXCs [0 YUCICHHBIM COOTHOIIEHUSM F€HOTHUIIOB.

B HekoTOphIX ciydasx HECXOJCTBO MEXAY TpyIIaMu 0cobeil B mpeaenax
BUJa HE CBSI3aHBI C pa3HOOOpa3uWsMHM UX TEHOTHIMYECKOTO COCTaBa, a
00yCIIOBIUBAIOTCS MOJU(PUKAIMOHHON HW3MEHUYMBOCTBIO (HIOAHCAMHU pPEaKIuil
CXOJIHBIX T€HOTHUIIOB Ha pa3Hbie BHelHue ycioBus) (Puc.60).

['eorpaduyeckasi M3MEHUYMBOCTh Y JPEBECHBIX MOPOA MOXKET HMETh
pa3MuHyI0 aMIUIMTYAy Bapualuu. B mepByto ouepenb 3TO 3aBUCUT OT pa3MepoB
€CTECTBEHHOTO apeana JaHHOTO BHJA: YeM OH Ooublle, TeM OoJiee BBIPAXKEHO

IFCHCTUYCCKOC pa3H006pa3He, M YeM U3 OOJBIIEr0 YHClia YKOTHIIOB COCTOMT BH/,
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TEM yCTOWYHMBee U OoJiee mpUCroco0ICH OH OKa3bIBAETCA, & €T0 PAaCIPOCTPAHECHUE

mupe. X0poUumM IpUMEPOM 3TOMY MOXKET CITY’KUTh COCHA OOBIKHOBEHHAS.

Pucynok 60 - I'eoepaguueckasn uzmenuusocms gpopmol 1ucma y
pacmenuii 6emperuybl U3 pasiuyHbX pailonos Eeponul

['mnporeHHass M3MEHUYMBOCTH BCTPEUAETCS HA TPaHUIE apeayioB PasHBIX
BHU10B. [Ipy 3TOM B MOMYJISAIIMKA OJHOTO BHIa HAOIIOAAIOTCS TIPU3HAKH JPYTOTO.

OHJIOreHHast (MeTaMepHasl) — 93TO W3MEHUYHMBOCTh OPraHOB B IMpejesax
ocobn (JIMCThEB, IIBETKOB, IJIOJIOB, CEMSH). boapme Bcero oOmagaroT

KOJIMYECTBEHHBIC TIPU3HAKKM BETETATUBHBIX OPraHOB (TOJUYHBIA MPUPOCT JHUCTHEB,

BetBeil) (Puc.61).

Pucynok 61 - Dnooeennasn usmenuusocmo aucmuoes
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[Tomumopdu3mM MHOTHX BUIOB JIPEBECHBIX PACTCHHUM YETKO TMPOSIBIISIETCS B
W3MCHUYMBOCTH WX BHEIIHUX MOP(OJOTHYECKUX TMPU3HAKOB. MHUKpO- U
MaKpOCTPOOWIIbI, TUIOJbI, COIUIONMS, IIMIIKH, CEMEHA, JINCThS, MOYKH, MoOery,
BETBH, KPOHA, CTBOJI, KOpa M KOpPKa Y OONBIIUHCTBA JEPEBHEB KAXKIOU MOIYIISIITUN
CYIIIECTBEHHO OTJIMYAIOTCA [0 OKPACKE, CTPOEHUIO U CTPYKTYpE.

DOnaduueckas U3MEHYMBOCTh TECHO TIEpEIUIETaeTCsi ¢ reorpaduyueckon, HO
nmpu 00pa3oBaHUU TeorpauuecKrxX SKOTUIIOB BEAYIIYIO POJb HUTPAOT KIUMAT,
reorpadguyeckas U30JsLUs, TPOIECChl pacceneHus Buaa u 1.1. OHa MposiBIseTCS
Ha OTHOCHTEIIEHO HEOOJIBIIIOM MTPOCTPAHCTBE MO BIUSHUEM PA3IHNIHi B penbede,
OoraTCTBE W BIAXHOCTH IOYBHI W T.N. VcciemoBaHWs IPEBECHBIX TOPOI B
€CTECTBEHHBIX HACAXKICHUIX C pazHo00pa3HBIMU YCIIOBUSIMU
MECTOTPOM3PACTaHUS  TOKAa3bIBAIOT, UYTO  3HAYNUTEILHOWM  W3MEHUYHMBOCTH
MO/IBEP>KEHBI BCE MIPU3HAKKU PACTCHHUM, HO OHU MOTYT ObITh HEOJUHAKOBBI U JIAKE
MEHSATH HallpaBJICHUE.

DOnaduyeckoe MNPOUCXOXKIACHUE CEMSH B  OOJBIIMHCTBE  CIy4acB
CYIIECTBEHHO BIHUSET HA POCT M COCTOSHME TIOTOMCTBA B  HOBBIX
JIECOPACTUTEIBHBIX YCJIOBUSX, Pa3HUIA JOCTUTAET B OJIMH-/BA Kjacca OOHUTETa U
6onee. [Ipexae Bcero, OHO OTpa)kaeTCs HAa YCTOMYMBOCTH M, KaK pe3yJbTaT, Ha
MPKUBAEMOCTH U COXPAHHOCTH KYJIBTYP BIUIOTH JI0 TIOJHOM THOEH MONMEHHBIX
u  OoJNOTHBIX (opM B HAropHbIX YyCIOBUAX. BiusgHue 5snaduueckoro
MIPOUCXOKICHUS UHOT/Ia MOXKET MPOSIBUTHCS U MO3Ke, B (ha3e KepHsIKa.

3HaueHWE TOYBEHHOTO  IUIOJOPOJAWS  HMCXOJHBIX  HACAXKICHUA B
ABOJTFOITMOHHOM TUTaHE, HE TaK BEJIMKO 10 CPABHEHHUIO C BIUSHUEM YBIIAXXHEHUS.
DOnadoTunbl M3 BIAKHBIX M CBHIPBIX MECT, OCOOCHHO OOJIOTHBIC, 3HAYMTEIHHO
MEJUICHHEE PAacTyT B CYXOJOJBHBIX YCIOBHSIX, B TO JKE€ BpEeMs COCHa W Oy0 W3
Cyxux OopoB, cyOoped u AyOpaB OTIMYAIOTCS 00Jie€ PaBHOMEPHBIM POCTOM, a
OBICTPOPACTYIIIME BapUAHTHI U3 CBEKUX M BIAKHBIX YCJIOBUHN CUJIbHEE PEarupyroT
Ha 3aCylUIMBBIC W BIIAKHBIC TOMABI, YBEIWYHMBAas CBOW POCT C YIy4YIICHHUEM

YBJIAKHCHHOCTH U OoraTcTBa IOYBEI.
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Pasznuyarorcst snadoTUIBI B OMBITHBIX KyJbTypax IIO KAaueCTBY CTBOJIOB,
OYHIIICHUIO CTBOJIOB OT Cy4beB, (popme u pasMepy kpoH. Jlyumme pe3yiabTarhbl
OOBIYHO Yy TMOTOMCTB 0ojiee TMPOIYKTUBHBIX JPEBOCTOEB, XYAIIUE - ¥
HU3KOOOHUTETHBIX, OCOOEHHO COJIOHIIOBBIX, OOJNOTHBIX (OpM WU U3 KpaiiHe
CyXUX ycJIOBUH. B 1enom mo OGOoJbIIMHCTBY MOKa3aTele MPEeUuMyIIECTBO UMEIOT
»aapOTUIIBI U3 OJIM3KUX JIECOPACTUTEIBHBIX YCIOBUNA JAHHOTO reorpauyecKoro

paiioHa.

Hopaook uzyuenusa 6Hympueuo080u U3MEHUUBOCHU
OpeBeCHbIX PaACmeHUll

IIpy wu3ydyeHUM BHYTPHUBHUAOBOW H3MEHUYMBOCTU IIPUIEPKUBAKOTCA TpPEX
JTAIIOB UCCIICJOBAHMUS:

1. u3ydyeHue B mpenenax OpraHM3Ma — BBISIBJICHUE CTEIEHU 3HJIOT€HHOM, WIIU

METaMEPHOU U3MEHUYNUBOCTH;

2. W3YyYEHHE BHYTPHUIOMYJISIIMOHHON H3MEHUYUBOCTH,
3. M3YyYEeHHE MEXIMOMYIAIUNOHHON N3MEHYHBOCTH.

Ha mnepBoMm orame naercs OLEHKa XapakTepa W CTENEHU BapbUPOBAHUSA
IIPU3HAKOB B Ipelenax opranu3ma. Hampumep, y JpeBECHBIX pPACTEHUU
3HAYUTEIIbHOM U3MEHUYMBOCTH IOABEPKEHBI pa3MeEphl JINCTHEB, JJIMHA TOAUYHBIX
no0eroB U Mexa0y3auil. OTHOCUTENBHO C1a00 BapbUPYIOT pa3Mephbl MbLIbLEBBIX
3€pEH, OKPACKA CEMSIH U LIBETKOB.

Ha BrOopoM »3Tame  NOpoM3BOAMTCS  OLEHKA  pa3IUYHbIX  (QopM
BHYTPHIIOYJISIHUOHHON U3MEHYMUBOCTH.

Brauvane aHanmu3upyeTcsi MHIMBHyalbHas W3MEHUYMBOCTb. C 3TOH LIENBIO
3aKJIAJbIBAIOTCS  ONBITHBIE YYaCTKM B OJHOTHUNHBIX M  OJHOBO3PACTHBIX
HACAXKJICHUSX, U NU3y4aeTCs XapaKkTep BapbUPOBaHUS MPU3HAKOB U €r0 aMIUIUTY/IA.
NuauBuayalbHy0 HU3MEHYUBOCTD U3YYalOT C YUE€TOM MOJIOBOT0 AUMOP(PHU3MAa.

[Ipn mccmenoBaHuM 3KONIOTMYECKOW U3MEHUUBOCTH B NIPEAENax MOIMYJSIIUN

oAOUpAETCS IKOJOTUUECKUHN PsiJT OJTHOBO3PACTHBIX HACAKICHUIA.
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W3ydyeHnne BHYTPUNOMYJIALMOHHOW HM3MEHYMBOCTH TMPOU3BOJUTCSA B
onHoBO3pacTHBIX ApeBocTosix VI-VII kiaccoB Bo3pacTa, korga OOJNBIIMHCTBO €€
NPU3HAKOB MPOSIBIIAETCS CTAOMIBHO.

Ha Ttpethem nsTame omnpenensieTcss MEXMOIMYJIALMOHHAS W3MEHYUBOCTb, K
KOTOPOI OTHOCHUTCS reorpadudeckas.

B nambonee THUMMYHBIX pailoHax apeana, B HIMPOTHOM U MEPHUIUAHHOM
HAIpPaBICHUSIX, TIPOCICKUBAIOT H3MEHUYMBOCThH JIAHHOTO BHJIA, B PE3YJIBTATE YETrO
COCTaBJIAIOTCS TeorpadpuuecKue psibl.

OpHaKO MEXIOMYJSIIIMOHHBIE Pa3IudMs UMEET HE TOJBKO reorpadudeckast
dopma u3MeHYMBOCTU. B TOpHBIX palioHax HAOMIOJAETCS BBICOKAs CTETICHb

FeHETUYECKOMN U300 HMH JICCHBIX MAaCCHBOB.

Hopsaook uzyuenusn npu3HaAKo8 U C80UCHE OPEBECHBIX
pacmenui

B pesynbrate NOCTOAHHOM  W3MEHYMBOCTHM  PACTEHUM  CO3[MAIOTCS
Mopdosoruyeckue, GU3NoJOrnyecKre 1 OMOXUMHUYECKUE PA3INUUs MEXAY HUMU,
KOTOpBIE HCIOJIB3YIOTCS W YCHUJIMBAIOTCA B Ipolecce orbopa. Hoblie copra B
CEJICKIIMOHHOM MPAKTHKE KAaYeCTBEHHO OTJIMYAIOTCS MEXAY COOOW MO MpU3HAKaM
Y CBOMCTBaM.

[Ipu3Haku — 3T0 MOpQOJOrnYecKue OCOOEHHOCTH W YepThl CTPOEHUS
pacTCHUM.

[Ipu3Hak U CBOWCTBO — ATO €AMHUIIBI MOP(OIOTHUECKOM, (PU3NOIOTHIECKOM
WM OMOXUMUYECKON JeIUMOCTH (IUCKPETHOCTH) opranu3Mma. JIro6oi Buj, Gopma
WJIM COPT PACTEHUH XapaKTEPU3YIOTCsl HMX COBOKYNHOCTBIO. [Ipu3Haku y pacreHunit
ONPENENSIIOTCS ITyTEM U3MEPEHMS], B3BELIMBAHUS U TJ1a30MEpPHOM OLeHKU. K HUM y
JIPEBECHBIX OTHOCSITCS: BBICOTAa M JMAMETpP CTBOJA, (opMa M IBET JHCTHEB,

OKpacCKa JICTICCTKOB BCHYHKA, IIJIOA0B U CCMSH, THUII KOPEI.
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XO035CTBEHHAs 3HAYMMOCTh PA3IUYHBIX MPU3HAKOB HEOJMHAKOBA: OJHU
UMEIOT OOJIBIIIOE 3HAYEHHE, APYrue MeHblee. X035UCTBEHHO-IIEHHBIE CBOICTBA
pacTeHHl YCIOBHO JENAT HA JBE IPYIIbl: KAYECTBEHHBIE U KOJIMYECTBEHHBIC.

KauecTBeHHBIE — 3TO pas3iuuus, KOTOPbIE MOXHO YCTAHOBUTH IIyTEM
riia3oMepHoro ompenaeneHus. Hanpumep, romybas miam Oenas okpacka LBETKOB,
IJIa/IKasl Uiy TPEUIMHOBUIHAS KOpa U T.1I.

KonnuecTBeHHbIE TPU3HAKK OMPEACIISIIOT TyTEM U3MEPEHUS, B3BCILIUBAHUSA,
noacyeTa. K HUM OTHOCSTCS: IJIMHA U TWAMETP CTBOJA, YHCIO CEMSH B IIUIIKE,
pa3Mepsbl CEMSH, TUI0JI0B U T. 1.

JleneHne TNPU3HAKOB HA KAYECTBEHHBIE W KOJWYECTBEHHBIE YCIOBHO.
JlroboMy  KayeCTBEHHOMY  TOKa3aTelll0 MOXHO  JlaTb  KOJMYECTBEHHYIO
XapaKTePUCTHKY.

du3nonoruyeckue, OWOXMMHYECKHE U TEXHOJIOTHYECKHE OCOOCHHOCTHU
pacTeHU Ha3bIBAKOT CBOVICTBAMMU.

PU3HOJIOTUYECKHE CBOMCTBA — 3TO CTENEHb 3aCyXO- U Ta30yCTOMYMBOCTH,
XOJIOJIOCTOMKOCTH, HEYS3BUMOCTh K BPEAHWTENAIM U OOJE3HsM, peakiuu Ha
YCJIOBUSI OCBEIIICHMS, OT3bIBUMBOCTH Ha BBICOKHMUA arpooH, B TOM YHCJIE Ha
npUMEHEHUE yI00pEeHU U OPOIIICHHE.

buoxumuyeckue  CBOWCTBA  OMNPENETSAIOTCA  KOJIUYECTBEHHBIM U
KaueCTBEHHBIM COCTABOM Pa3JIMYHBIX BElIeCTB (Oesika, Kpaxmaia, caxapa, >Kupa u
JPYTHX).

TexXHOTOTMYECKUE CBOWMCTBA CBA3aHbBl C WCMOJIB30BAHUEM PACTECHHN U
MPOMBIIJICHHOW — TiepepaboTkoil:  (U3UKO-MEXaHMYECKHE U  JICKOpPaTUBHbBIC
CBOMCTBA JPEBECHUHBI, KAYECTBO >KUBUIIbI, TPUTOJHOCTh MJII KOHCEPBUPOBAHUS
IJIOJIOB H T.[I.

JIt060i1 mpu3HaK U CBOMCTBO OpraHMU3Ma B Ka)JJOM TMOKOJICHUU Pa3BUBACTCS
3aHOBO HAa OCHOBE OJHOTO WJIM HECKOJBKHX I'€HOB IMpPHU B3aUMOAECHCTBUM HX C

BHCIITHNMM YCIIOBUAMMU.
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Tak kak BHEIIHUE YCIIOBUS, IPU KOTOPBIX PA3BUBAETCSl OpraHu3Ma, HUKOI1a
HE OBIBAIOT MOCTOSIHHBIMM, TO OJIMH U TOT K€ MPU3HAK BBIPAXKAETCS B PA3TUYHBIX
BeJIMYMHAX (MOIUDUKALIHIX).

KauecTBeHHble mnpuszHaku OoJee YETKO KOHTPOJUpPYIOTCs reHamu. OHuU
o0naaaroT 60JbIIEH YCTOMYMBOCTHIO, PA3BUTHE UX MEHBIIIE 3aBUCUT OT KOJIeOaHU M
BHEIIHUX (PaKTOPOB U NMOATOMY HOCUT MPEPHIBHBINA (TUCKPETHBIN) XapaKTep.

KonuyecTBeHHbIE NPHU3HAKH ONPEACHSAIOTCA OOJBIIMM YHUCJIOM TI'E€HOB H
MEHEee KECTKO KOHTPOJIUpyroTcs uMu. OHU 001a1at0T MEHBIIEH YCTONYMBOCTHIO,
WX Pa3BUTHE CHJIBHO 3aBUCHT OT KOJIEOaHHsS BHEUIHUX OOCTOSITENBCTB M HOCHT
HEMPEPHIBHBIN (KIMHAIBHBIN) XapaKTep.

Kax kauecTBeHHbBIC, TaK U KOJMYECTBEHHBIC MPU3HAKK 00JIa/1al0T Pa3InYHOM
CTENEHBIO U3MEHYUBOCTH, YTO UMEET OOJIBILIOE 3HAYEHUE JJIS CEJIEKIIUHU PACTEHUM.

[Ipy wW3ydyeHHM HCXOIHOIO0 MaTephana [Js MOJIYyYEHUS HOBBIX COPTOB
CEJIEKIIMOHEPY HEOOXOAMMO 3HATh U YUUTHIBATH:

® CTEINEHb HACJIEACTBEHHOW M3MEHYMBOCTH TOTO WJIM MHOTO IpH3HAaKa
WM CBOMCTBA Y PA3JIUYHBIX YKOTHUIIOB, (POPM U CTaphIX COPTOB;
® CTENEHb M3MEHYMBOCTH ONPEIEIECHHOIO IpU3HAKa WIM CBOWCTBA y
OIHOTO M TOTO € copTa (HOPMY €ro peakuuu) NpH BIUSAHHUH
PA3JIMYHBIX YCIOBHI BBIPAILIMBAHUS.
[IpaBunpHBII  BBIOOpP TNPU3HAKOB W CBOWCTB  OMNpEAENseT  ycrex

CEJICKIIMOHHOM pabOThI.
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HACJIEAOBAHUE

HacnegoBanue - nepenaya HaclleICTBEHHBIX CBOMCTB OpraHu3Ma OT OJHOTO
MOKOJICHHSI K IPYTOMY.

CenekiroHepsl paHbIle U OCOOCHHO B HACTOAIIEE BPEMs HACTOJIBKO IIHU-
POKO MCHOJB3YIOT METOJ] TUOPUAM3ALMU, YTO CaM TEPMHH “‘CeNeKIUS pacTeHHUM”
IPUBOJUT K MBICIU O CKPELIMBAHMM PA3JIMYHBIX COPTOB WM BHJIOB C LEJIBIO
MOJIYYCHUS] JTy4lIUX WM HEOOBUHBIX (opMm. W nelcTBUTENBHO CKpelIMBaHUE
MPaBUIBLHO MOJO0OPAaHHBIX MMAP CTAJIO TEMephb MPeodIaqatoUM METOAOM CEIEKIUN
KyJIbTYPHBIX pacTeHuid. Hu 0lHO Hay4yHOE€ CENIEKIIMOHHOE YUPEKIEHUE, HU OIUH
CEJICKIIMOHEP B HACTOSILEE BPEMSI HE MOXKET JOOUTHCS KEJIaeMbIX yCIEXOB 0e3
OpUMEHEHUsT MeroAa TulOpuau3auuMu, 0e3  HMCHOJIb30BaHUS  OTPOMHBIX
BO3MOXKHOCTEH MPOSIBIIEHNS KOMOMHAIIMOHHOW N3MEHYUBOCTH.

Jljis BBINOJIHEHUS] TOCTABJICHHOM LEJIM U PelIeHusl ¢ HaubonbmuM 3¢ ¢dek-
TOM TOCTaBJIEHHON 3aJaud HEOOXOJAMMO TMOCTOSHHO CTPEMUTHCS MPOBOJIUTH
OJTHOBPEMEHHOE W3YYEHUE HACIEAOBaHUS IPU3HAKOB W CO3/1aBaTh HCXOJHBIN
Matepuai. [Ipu TakoM nmoaxoae nmapamieabHO W3Y4YaroTCs TeHETHUECKUE BOIPOCHI
U PELIAIOTCS CEJEKUMOHHbIE NPOOJIEMbI, TO €CTh CEJIEKIIMOHHO-TEHETHYECKUE
VICCJIEIOBAHMS MPOBOAATCS B KOMILIEKCE, NOMOJHSAIOT IPYr APyra M IOBBIIIAIOT
3 PekTUBHOCT PabOTHI, JENal0T CENEKIMOHHBIN mpolecc 0oJjiee BIYMUYHUBBIM,
LIEJICHAIIPaBJICHHBIM U HAy4YHO 00OOCHOBaHHBIM.

[Ipn uCHONB30BaHMM METOJA TUOPUAM3ALMU TJABHBIM SIBIISIETCS 3HAHHE
3aKOHOB HAcCJIeIOBaHUsA, XapakTepa NpPOSBICHUS KOMOWHAIIMOHHOMW H3MEHYH-
BOCTH, BO3MOXHOCTEH M NPUYMH BO3HUKHOBEHHS HOBOOOpa3oBaHUil, TpaHC-
rpeccuid, JEHCTBUS TEHOB MOJU(PHUKATOPOB, CYNPECCOPOB, KOMIUIMMEHTAPHOTO
B3aMMOJICHCTBUS aJUIETIbHBIX M HEAJUIENbHBIX T'€HOB, OCOOCHHOCTEW Hacieno-
BaHMs NTPU3HAKOB, 3aBUCSALIMX OT I'PyNIl HX I€HOB, BO3MOYKHOCTEH HApPYILIECHUS U
OTPHULIATEIBHBIX KOPPETSALUNA Yepe3 KPOCCUHTOBED.

[Ipu ckpemmBanum ABYX pa3IMYHBIX PACTEHUN MEXIy cCOO0M HEOOXO0aUMO,

NpexJe BCEro, 3HaTh NPOSABICHHE 3aKoHa JgomMuHupoBaHus. [losTomy, mnpu
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nooope map Uit CKpeUMBaHusl, Hy)KHO YTOOBI OTIIOBCKHII KOMIIOHEHT UMEJT XOTs
OBl OJIMH JTOMUHAHTHBIN MPU3HAK, 10 KOTOPOMY C YBEPEHHOCTHIO MOYKHO CYIAUTh
O JIOCTOBEPHOCTH TMOJIYYEHHBIX HACTOSIIIMX FTHOPUIOB U OTOPAKOBAThH B MIEPBOM KeE
IIOKOJICHUH JIOKHBIE, KOTOpPbIE MNPUBOAAT CEJIIEKUHOHEpPA, HENPaBUIbHBIM
BBIBOJIAM, YCIIOXKHSIIOT pabOTy W HE MO3BOJIAIOT B KOHEUYHOM HTOT€ JIOOUTHCS
BO3MOHBIX PE3YJIbTATOB.

[Ipu pabGoTe co BTOPHIM H MOCIEAYIOIIMMHU MOKOJCHHUSIMH CIEAYET YETKO
MPEACTABIATh  BO3MOXHBIE  Bapualld  MPOSIBICHHS KOMOWHAIMOHHOU
U3MEHYMBOCTH, TO €CThb MNpPU MOAOOpPE Mmap sl CKPELUIMBAHUS CEJIEKIIMOHEP
3a0JJarOBPEMEHHO JIOJDKEH 3HAaTh W IUIAHUPOBATh IMOJYYEHUE OIPEAEIIEHHOTIO
KOJIMYECTBA U COOTHOIICHHS HOBBIX KOMOMHALMH, MpPEICTaBIsATh BO3MOXKHOE
pa3HooOpa3ue TOMO3UTOTHBIX U TE€TEPO3UTOTHBIX TIE€HOTHIIOB B Mpeaenax
(eHOTUNIMYECKH OJMHAKOBBIX (opM. be3 3Toro Henb3s yBEpEHHO CTPOUTH
JAIbHENIIYI0 CEJIEKIIMOHHYI0 paboTy C¢ THMOpUAHBIM MarepuajoMm. Marneimue
yIOyILIEeHUsd B 00JacTH aHaJIW3a THOPUAHBIX NOMYJISUUNA MPUBOAAT K YCIONKHEHUIO
CXEMBbI CEeJIeKLINHU, YUIMHSIOT BpEMs IO BBIACJICHUIO KOHCTAHTHBIX (POPM U MOTYT
INPUBECTU K MOTepe Haubojiee LEHHBIX T'€HOTUIIOB. YK€ B NEPBOM IOKOJIEHUU
TpeOyeTcs TIHIaTeabHasi OLUEHKa THOPHUIOB 110 CPAaBHEHUIO CO CBOMMH POJIUTENISIMU
[0 ITOKA3aTEJSIM JTOMUHUPOBAHUS M CTENEHU TE€Tepo3uca. OTU JIaHHBIE BCErna
MO3BOJIAT 1aTh OOBEKTUBHYIO OLIEHKY THOPHUIOB IEPBOIO MOKOJICHHUS.

3Has BO3MOXHOCTH BO3HUKHOBEHHMS TOMO3HMIOTHBIX T'€HOTHIIOB IIPH
paclIelyieHWd BTOPOTO  MOKOJEHHWs, Iocie oT0opa BCEX  BO3MOXHBIX
BBIIENUBIINXCS. POPM B TPETHEM MOKOJIEHUU METOJOM MHIUBHUAYAJIbHOTO H3y4e-
HUSl TIOTOMCTBA KaXJI0TO OTOOPaHHOTO PACTEHHUSI MOKHO BBIJICIUTh HUX, AAaTh UM
TUIATENbHYIO OLUEHKY U HAMETUTh JajJbHEHIINE MUIaHbl CEJIEKIMOHHOW paboThl ¢
HUMH.

I'eTepo3urorusle pacreHuss BTOPOrO TIOKOJIEHUS B TPETbEM  JAlOT
ONPENEICHHYI0O TaMMy BBILCIUIAIOMMUXCA (OpPM, KOTOPBIE MOTYT CIIY>KUThb

HCXOJHBIM MAaTCPHUAJIOM AJIA 3aKJIaJKKU CCIICKIMUOHHOI'O ITMTOMHHUKA 2-T0 roga Ojs
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BbIIETICHUST HauOoJsiee IIEHHBIX O0O0paslioB, 3aciIyXKUBAIOUIMX BHUMAaHUS MJif
JaNbHEHNIIEeH CeNEeKIIMOHHON padOTHI.

CkpeuBaHus JOJKHBI TMPOBOJUTBECS BCErJa IO CTPOTO MPOAYMAaHHOMY
IUIaHy W OBITh TECHO YBS3aHBI C TOCTaBJICHHBIMU 3anadamu. llomoOpaHHbBIE
poIUTENH JIOJDKHBI 00JIafjaTh TEMHM IpPU3HAKAMH, KOTOpbIE IUIAHUPYETCS
OOBEIUHUTH B HOBOM KEJIAEMOM PACTUTEIBHOM OpraHU3Me, TO €CTh OHU JOJIKHBI
OBITH JOHOPAMH WJIM HOCUTEIISIMA CaMbIX LIEHHBIX XO35HCTBEHHO-IOJIE3HBIX U OU-

OJIOTHUYCCKHUX IIPU3HAKOB.

Hacneoosanue npuznaxkoe u udpuouzayus pacmeHui

B0O3MOXHOCTh ~ MCKYCCTBEHHOTO  MOJy4€HHUSI  THOpUJIOB  BIIEPBbBIC
npeanoynoxun Hemenkuii yu€nsid P.Sl. Kamepapuyc B 1694 romy, a Bmepseie
HMCKYCCTBEHHYIO THOpHIN3AIIMIO OCYIIECTBII aHTIMKUCKUN camoBo T. dapuaiin,
ckpectuB B 1717 rony pa3Hble BUIBI TBO3IUK.

['mOpunm3anmst — cKkpemmBaHue ocoOe ¢ pa3HOM HacIeICTBEHHOCTHIO.
Paznuyator BHYTPHUBUJOBYIO, MEXKBHUIOBYIO M MEXPOJOBYIO THOpUIM3AIUN

(Puc.62).

TUBPHIA3ALIAS

BHYTPUBUIOBAS] +— —MCKYCCTBEHHAS]
MEXBHUAOBAS [ | LECTECTBEHHASI(CIIOHTAHHASI)
MEKPOJOBAS

Pucynoxk 62 - Buowsi eubpuouzayuu

['uOpuauzannio HeNmb3sl paccMaTpuBaTh Kak MPOCTOE apudmeTudeckoe
CYMMHPOBAaHHE IPU3HAKOB U CBOWMCTB pacTeHuil. OcHoBa (popMooOpa3oBaHus pH
UCIOJIb30BaHUU METO/Ia THOPUIN3ALINH - IEPEKOMOMHALIMSI TE€HOB M TPAHCTPECCHH.

PO)II/ITeJ'IBCKI/IC OpTraHU3MBbI IIEPCAAIOT CBOEMY IIOTOMCTBY HC IIPU3HAKH, 4 T'CHbBI, HA
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OCHOBE KOTOPBIX B KaXKIOM MOKOJIEHHMH TUOPHUIIOB MpPHU3HAKU, KOHTPOJIHUPYEMBIE
TUMU T€HAMH, PA3BUBAIOTCS BHOBD.

[Ipu rubpugM3anuu MOPOUCXOASAT CJIOXKHbIE (OpMOOOpA30BATEIbHbBIE
IPOLIECCHI, O0OYCIOBIMBAIOIIME BO3MOKHOCTh IMOJYYEHHS HOBBIX OPIraHHU3MOB,
CIIOCOOHBIX HE TOJBKO COYETATh MPU3HAKU M CBOMCTBA MCXOJHBIX POAUTEIbCKUX
¢dbopMm, HO U pa3BUBATH COBEPIICHHO HOBHIE KaYECTBA.

['uOpunu3anus Kak METOJ CEJCKIIUU BKIIOYACT bl KOMIUIEKC IIPHUEMOB,
HalpaBJCHHBIX HA TMOJy4YeHHWE THUOPUIHBIX PACTEHHMM C  HM3MEHEHHOU
HACJIEICTBEHHOCThIO ¥ UCIIOJIb30BAHUE UX JJIS BBIAEIEHUS HOBBIX COPTOB.

[lonx  ruOpugHbIM  BUAOOOpAa30BaHMEM  OOBIYHO  MOAPA3YMEBAIOT
BO3HUKHOBEHHE B IIOTOMCTBE OT €CTECTBEHHOrO0 THOpuAa HOBOH JIMHUW,
pPa3MHOXAIOLIEHCd B YHUCTOTE W HM30JMPOBAHHOM OT POJIUTENBCKUX BHUAOB B
ruOpUIHON  MOmyJaslUMU. DTa HOBas JMHUS JOJDKHA MPEOAOJETb T'MOPHUIHYIO
CTEpUJIBHOCTD U pa3pylleHUE TuOpUIOB.

CymHocTh THOpUAM3ALMN 3aKII0YAETCS B CIHUSHUM HPH OIJIOI0TBOPEHHUH
TEHOTUITMYECKH PA3JIMYHBIX IOJIOBBIX KIETOK W PAa3BUTUU U3 3UTOTHI HOBOTO
OpraHu3Ma, COYETAIOLIEr0 HaCJIe/ICTBEHHbIE 33JaTKU POAMTENILCKUX ocobeit. s
NEPBOIO MOKOJICHHS THOPUIOB YACTO XapaKTEpEeH TeTepO3UC, BhIpaXaroluiics B
Jy4Iiedl MpUCIocOOIIEMOCTH, OOJbIIEH TIOAOBUTOCTH M KU3HECTIOCOOHOCTHU
opranu3MoB. ['mOpuamzanms, a Takke MyTallMd - OCHOBHBIE HWCTOYHHKHU
HACJIEICTBEHHOW U3MEHYMBOCTH, OJJTHOTO U3 IIaBHBIX (PAKTOPOB IBOIIOLUH.

IIpu ecrtecTBEHHOW TUOpUIM3ALMM, MPOUCXOASAIIEM B MNpUPOAE, H
MCKYCCTBEHHOW TMOpUIM3AINK, MPOBOAUMON YEJIOBEKOM B CENEKIIMH M C UHBIMU
HEJISIMM, LBETKM MaTEepUHCKOW (HOpPMBI OIBUIAIOTCS MBUIBLION JIpYyroro BHIA
(copta) pactenuit. IlomoBoii mporecc oOecrneunBaeT OOBEIUHEHUE T'€HOMOB M
CONMPOBOXKJIAETCA CIUSHUEM SJ€p MOJOBBIX KJIETOK - Kapuoramueu. Iloatomy
MOJTy4YEHHUE TaK Ha3bIBAEMBIX BEr€TAaTUBHBIX THOPUIOB HEBO3MOXKHO.

Bbigenenre HOBBIX COPTOB, B KOTOPBIX C MOMOIIBIO THOpUIU3ALMU
JIOCTUTAETCS COYETaHHE XO3SMCTBEHHO-IEHHBIX CBOMCTB OOJBIIOTO KOJMYECTBA

POAUTENBCKUX (POPM, Ha3bIBACTCSI CAHTETUYECKOM CEJICKIIUEH.
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BuyTtpuBunoBas ruOpuauzanus pacTeHUN MEXIy ¢GopMaMu U COpTaMU
OJTHOTO M TOTO € BUJA MMEET OOJBIIOE paclpoCTpaHEHHE, TaK KakK MPH 3TOM
IUIOOBUTOCTh THOPUAOB M HMX IMOTOMCTBa ObIBaeT HopManbHOH. OJHAKO
OTCYTCTBUE XO3AMCTBEHHO-IIOJE3HBIX IIPU3HAKOB Yy COPTOB JAHHOIO BHJA YacTO
BBIHY)KJIA€T  CEJIEKUHOHEPOB  INPOBOAUTH  MEXBUIOBBIE M  MEXKPOJIOBBIE
CKpELIUBaHUS.

[IpumeHeHne ruOpuAM3alUMU K JPEBECHBIM PACTEHUSIM HMMEET Psij
OpEeUMyIIeCTB U TpyAaHocTed. JlecHble pacTeHUsT B OOJIBIIMHCTBE CIIy4acB
BBIPAIMBAIOT C LIEJIBIO MOJYYECHHUS! BETETATUBHOM MACCBHI, IIO3TOMY CTEPUIBHOCTH
OTJIEIBHBIX MEXBHUIOBBIX TMOPHUJIHBIX PACTEHHIl HE CIIYKUT MOpPErpajiod ais Hux
KyJIbTUBUPOBAHUS B MPOMBILIUICHHBIX MacIITadax.

B ¢Bsi3M ¢ InUTENBHBIM IEPUOJIOM CMEHBI MIOKOJIEHUH Y JIECHBIX IPEBECHBIX
pacTeHHii OrpOMHOE 3HaYEHUE UMEET YMEIIbI MoA00p pOAUTENBCKUX Map C LEIbI0
o0ecrieueHHss B TEPBOM MOKOJIEHMM THOpHAa >KeJaTelbHONM KOMOMHAIMU

XO3SIMCTBEHHO IOJIC3HBIX IIPHU3HAKOB.

Tunwl ckpeuwgusanuil, NPUMEHAEMBIX RPU 2UOpUOUIAUUU

B ceneknuu pacteHuii Hambojee pacnpoCTpaHEH METOJ TMOpUIU3ALMU
dbopM miam copToB B TIpeaenax oaHoro Bujpa. C  ero IOMOIIBIO CO3IaHO
OOJIBIIIMHCTBO COBPEMEHHBIX COPTOB pacTteHuil. OtTganéHHas rudpuan3anus -
Oonee CIOXKHBIA U TPYAOEMKHI MeTOoJ ToidydeHus TuOpumoB. (OCHOBHOE
MPEMNSATCTBUE MOTYYSHUS OTAAIICHHBIX THOPHUIOB - 3TO HECOBMECTUMOCThH TIOJIOBBIX
KJIETOK CKPEIIMBAEMbIX Map U CTEPHIHLHOCTh THOPHUIOB MEPBOTO U MOCIIEIYIOIINX
NoKoJeHU. Mcronap30BaHuE  MOJUIUIOWAMU W BO3BPATHOIO CKPEIIMBAHUSA B
OTHCJbHBIX CIIy4asiXx T[O3BOJISIET MPEOJ0JIETh HECOBMECTUMOCTh Tap U
CTEpUJILHOCTh THOPHUIOB.

Meroasl rubpuamzanuu JIHK cocTosT B cMemmMBaHUM OTHOIEIIOYCUHBIX

dbparmentoB JIHK, mosydeHHBIX OT IBYX pa3HbIX BUIOB. Jlojis B cMecu oO1iei
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JIHK, kotopas BoccoenuHsieTcsi, 00pa3ys ABYXUEINOYEUHbIE COUPAIU, U CKOPOCTh
mpolecca Ciy)kaT MepaMu CTENEHH T'€HETHYECKOrO POJICTBA MEXIY JaHHBIMHU
BUJIAMH.

B ceneKIIMOHHON NpakTUKE MNPUMEHSIIOT PA3JIUYHbIE CUCTEMbl HWJIA THUIIBI
ckpemmBanus (Puc.63). Mx BbeiOOp ompenensiercs KOHKPETHBIMH 33/1a4aMH,

KOTOPLBIC CTABATCA IICPCA CCIICKIINOHCPAMHU.

/ICKPEHII/IBAHI/U]J\

_—POCTBIE CJIOKHBIEN

¥
APHBIE |//IUAJITIEJbHBIE| IMHO>KECTBEHHBIE| BO3BPATHBIE|
v
PELIMIIPOKHBIE] ICTYIIEHYATBIE| [KOHBEPTEHTHBIE|
v
MEKT' MBPU/IHBIE|

Pucynok 63 - Tunwl ckpewjusarus

[IpocTbie — 3TO OAHOKPATHBIE CKPEIIUBAHUS MEXY ITBYMS POJIUTEIBCKUMHU
¢opmamu. Ecnu ponurensckue copra WM JIMHUKM O00O3HAUUTh OYKBaMH, TO 3TOT
THUII CKPEUIMBAHUS MOYXKHO U300pa3HUTh KaK:

Axb wmu BxI

CrnoxHble CKpenuBaHus — TuOpuan3aIus 0oiee AByX POAUTEIBCKUX (HOpM

WJIM TUOPUIHOE TOTOMCTBO, TOBTOPHO CKPEIIMBAEMOE C OJJHUM U3 POJIUTENEH:
AxbxB

IIpocTble mapHble - 3TO CKPELIMBAHHUS MEXAY ABYMS POJIUTEIBCKHUMU
dbopmamu, TMocie KOTOPbIX B THOPUAHOM IOTOMCTBE HPOU3BOJIUTCA OTOOP
AIIUTHBIX PACTEHUU U OIICHKA UX MOTOMCTBA. [Ipu 3TOMruOpuabl mosyyaroTcs Ha
OCHOBE KOMOMHAILIMI MAaTEpPUHCKON U OTLIOBCKOM (popM:

Axb, BxI', JIXE u 1.1.

JluanienbHble — 3TO CKPELIMBAHUS, MPU KOTOPBIX Kaxaas JUHUA, popMma
WIN COPT CKPEUIMBAETCA CO BCEMH JPYTUMH JIMHUAMHM WJIA COPTaMH BO BCEX
BO3MOXKHBIX KOMOMHAIHSIX.

Hanpumep: Axb, AxB, AxI', Ax/l, AXE u 1.1.
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Yucno Bcex BO3MOXKHBIX KOMOMHALMN MPU IUATIIEIBHBIX CKPEIIMBAHUSIIX
MOKET OBITh OYEHb BBICOKMM M OyJeT yBEIWYUBATHCS MO MEpe HapacTaHUs
KOJIMYECTBA MCXOJHBIX JIMHUM, (popMm mim coproB. Tak, mpu ckpemuBanuu 10
JUHUHA YUCIIO BCEX BO3MOXKHBIX KOMOMHANUK cocTaBiseT 45, a npu Hanmuyuu 100
auHu# yxe 4950.

JuanienpHble  CKpELIMBAaHUS LIMPOKO NPUMEHAIOT B paboTe 1o
rUOpUAM3AIMK  C JIECHBIMH JIPEBECHBIMU PACTCHHSIMH, C IEJNbI0 HU3YyYEHHUs
BapbUpPOBAaHUS NPU3HAKOB B THOPUIHOM IIOTOMCTBE, a TaKKe€ OIpEAeSICHUs
BJIUSIHUA OTOOpPAaHHBIX JIEPEBBEB IO (PEHOTUITY HA MPOSBIECHUE XO35SMCTBEHHO-
LEHHOTO IPU3HAKa B TMOPUIHOM MTOTOMCTBE.

CkpeuBanus ObIBAaIOT NpsAMbIe U 0OpaTHbIE. PenunpokHoe (0T JIaTUHCKOTO
clioBa FeCiprocus — B3aWMHBIA) — 3TO CKpEIIMBAHUE PACTCHHIA, MPU KOTOPOM
KOKIBI U3 JIBYX COPTOB WJIHM BHJIOB B OJHOM CIIy4ae SBISETCS MaTEPUHCKOMN
(dbopMoii, a BO BTOPOM — OTIIOBCKOHM.

Hanpumep, ckpemmBanune mo cxeme Axb um bxA, B 1eiaoMm B ILeloOM
Ha3bIBAOT PELIUIIPOKHBIMHU.

IlepBoe ckpemmBanue (Axb) Ha3piBatOT mpsimMbiM, a BTopoe (BbxA) —
oOpatHbIM (OeKKpocc). PemumpokHble CKpeIIMBaHUS YacTO HCIOJIB3YIOT C
pa3BebIBaTEIbHON LENbI0, YTOOBI BBISICHUTD, KaKylo U3 IBYX (pOpM Jyuliie B34Th B
KaueCTBE MATEPUHCKOM, a KaKyl0 B KaU€CTBE OTI{OBCKOM.

MHOKeCTBEHHBIE (ITOJIUKPOCCHI) — 3TO CKPEIIMBAHUs, KOIAa MAaTEPUHCKOE
pacTeHUE OMNBUIAETCA CMEChIO TbUIbLBI HECKOJbKMX BHAOB M  COPTOB.
CxeMaTu4yecKkd ero MOXHO U300pa3HuTh KakK:

A x (b+B+I't+J1 u 1.1.),
rae A — MaTEPUHCKUM COpPT
b,B,I',/I u T.1. — OTHHOBCKHE copTa

Bo3zBpatHbie (0€KKpOCCHI) — CKpeUIMBaHUs, IPU KOTOPBIX THOPUA TOBTOPHO
CKPEIIMBAETCS C OJTHON U3 POJIUTEIBCKUX (HOPM.

CxemMaTHuYeCcKH 3TO BBITJISIUT CIAEAYIOUINM 00pa3oM:

1-ii rog Axb
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2-1i ton (AxB)xA umu (Axb)xb

OTOT THUIN CKPEUIMBAaHUS MPUMEHATCA B CEJICKLUMOHHOW paboOTe TOBOJBHO
mupoko. OH HUCHONB3YyeTCsl B TEX ClIydasix, KOrjJa y LEHHOIO IO KOMIUIEKCY
PU3HAKOB COPTa UMEETCS 1e(PEKT, KOTOPHIH KEeNaTeIbHO yCTPAHUTh.

KoHnBeprentHsie ckpenuBanus (OT JaTHHCKOTO cjoBa konvergere —
NPUOJINKATHCS, CXOUTHCS), MPECTABISIOT CO00M NajbHelIIee pa3BUTUE METO1a
BO3BpaTHBIX CKpeluBaHui. [Ipu HaChIIAIONUX CKPEIIMBAHUSX MPU3HAKU U
CBOMCTBA OJIHOTO W3 POJMTENIEW MOYTH IMOJHOCTBIO BBITECHSIOTCSA. BO MHOrmx
ClIy4asix 3TO ObIBa€T HEXKeJaTelbHbIM. {11 TOro 4ToOBl 3TOr0 U30EkKaTh U ObLIa
pa3paboTaHa cucTeMa KOHBEPreHTHBIX cKpelrBaHuii. CyTh €€ COCTOUT B TOM, YTO
MOCJIE TOJYYEHUSI NEPBOTrO IMOKOJEHUS NaJbHEWIINE CKPEIIMBAHUS MPOBOISAT B
JByX HampaBlIieHUsX. B ogHOM ciyyae THOpUABI MOBTOPHO CKpPEIIMBAIOT C
MAaTEpUHCKUM COPTOM, a BO BTOPOM — C OTLIOBCKUM. B pe3yibraTe mosy4aror ABe
cOmmKeHHble JUHUM. WX CcKpelmuBaloT MexIy co0od M cpend THOPHUIHOTO
MOTOMCTBA MPOBOAAT OTOOp. BeneacTBue 3TOro cpeAau MmoTOMCTBA JIETYE MOKET
OBITH HaliZicHA KeaTeIbHas KOMOMHAIMS MPU3HAKOB.

CryneHyaTble — 3TO CKpPELIMBAHMS, KOTJA, MOJYYEHHBId OT MPOCTOrO
CKpeIlMBaHUsl THOPH]I, TOBTOPHO CKPELIMBAETCS HE C POAUTEILCKON (HopMoi, a ¢
TPETHUM COPTOM WJIM BUIOM PACTEHUH, 3aT€M C YETBEPTHIM U T.1. Takum oOpazom,
B CKpPELIMBAHMM Yy4YaCTBYET HECKOJbKO POJIUTENBCKUX (OpPM, KOTOpHIE
MOCJIEIOBATEILHO WJIM CTYNEHYaTO BKIIOYAIOTCS B ruOpuausanuio. [Ipu stom
co3gaeTcss THOPUIHBIM MaTepuasl, BKJIIOYAIOMMKA B ce0s HACIIEICTBEHHbIE
CBOMCTBA HECKOJIBKMX COPTOB WJIA BUJIOB PACTCHUM.

OdeHr 4YacTo K CTynmeHudaTodl rubpunusaruu npuberan W.B.Muuypus.
Hanpumep, 3TuM myTeM OH motyuni copT ss610uu Komcomonka (Puc.64,65):

BEJIb®JIEP JKEJITHIN ¥ KHTAMKA
BEJIb®JIEP-KUTANKA| PYBMHOBOE|
3
IKOMCOMOJIKA|

Pucynok 64 - Cxema nonyuenus aoronu Komcomonxa
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Bensdinep xenrteii
(mare)

Bensdnep - xuraitka (rubpurg)

L

Pucynok 65 - I1loo6op npouzeooumerneii npu 8vigedeHuu copma
bynvpnep-xkumaiixa

MexrubpugHoe — 3TO CKpeulMBaHHe, IpU KOTOPOM, OOBEAMHEHUE
HACJIEICTBEHHOCTH HECKOJIBKMX POJAUTENEH OCYLIECTBIISIIOT HE IOCIEN0BATENBHO,
KaK MpHU CTYNEHYaToOl rMOpuan3aliy, a NapajiesibHO, MTyTeM MPeaBapUTEIbHOTO
MOJTyYEHUS IPOCTBIX THOPUIIOB U MOCIEAYIOLIETO UX CKPEIIUBAHMUS .

Hamnpumep, eciiu B ckpeluBanue 0epyT copra:

A,b,B, T, ]|, E, K, 3,
CHayaJsia uX COeIMHSAIOT MapaMH U MOJIy4aroT YEThIPe MPOCThIX THOpHIa:
(AxBb), (BxI'), (AxE), (Kx3).
3ateM npocThbie THOPH/IBI CKPELIUBAIOT MEXLy COOOM:
(AxB) x (BxI') u (AxE) x (Kx3)
JIBoliHBIE THOPU/IBI, TOJYYEHHBIE OT CKPEIIMBAHMS JIBYX NMPOCTHIX, BHOBb
CKPELIMBAOT JIPYT C APYTOM:

[(AxB) x (BxI')] x [(AXE) x (Kx3)]

Takum oOpazom, 3a 3 rojma B THOPUTHOM MOTOMCTBE yAAaeTCs OObEIUHUTH
HACJIEICTBEHHOCTh BOCHMH cOpTOB. llpu cTymeHwyatoi rulpuau3anuyd Ha 3TO

noTpedoBaioch ObI 7 JIeT.
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OTOT THUIl CKpeUIMBaHUA Takke npuMmeHsu1 M.B.MuuypuH npu BbIBEICHHUU

copTa si6;10uu benmbiaep-pexopa (Prc.66).

BEJIb®JIEP x KUTAWMKA SBJIOHS AHTOHOBKA
JKEJITBINA HE/I3BBELIKOT OBbIKHOBEHHAS
BEJIb®JIEP-KUTAHKA AXOHTOBASA

BEJIB®JIEP-PEKOP/]

Pucynok 66 - Cxema nonyuenus soronu bervghnep-pexopo

buonorust peBecHBIX pacTEHUH OTKPBIBAET OOJIBIIME BO3MOXKHOCTHU
IMIMPOKOTO TMPUMEHEHUS THOPHAM3AIMH I YAYUIICHUS TUKUX TOMYyJSIUd U
MOJIyYEHUSI COPTOB C LENbIO UX OKYJIbTYPUBAHUS.

OnucaHHble THUMBl CKPEIMBAHUN YCIEUIHO NPUMEHSIOT K JIECHBIM
JPEBECHBIM pacTeHUsM. B HacTosiee BpeMsi HaKOTUIEHBI OOJBIIUE CBEICHHS O
(dakTopax,  CHOCOOCTBYIOIIMX  YCHEIIHOMY  IPOBEJCHHIO  MEKBHUIOBBIX
CKpEIlMBaHUMN B MpeJenax OTASIbHBIX poAoB. BIM30CTh U pOJACTBO CIIOCOOCTBYET
0oJiee JerkoMy CKpeUIMBaHUIO BUIOB, OTHOCSIIMXCS K OTHOMY POY.

Bunel, 3anuMaromye oHy U Ty K€ SKOJIOTMYECKYIO HUILY, OOBIYHO IJIOXO
CKPEIIUBAIOTCSI MEXKAY COOOi.

Bunel, 3aHuMaromuye OTHIaj€HHbIE apeaibl CKPEIIMBAIOTCS C TPYIOM, IO
CPaBHEHHIO C BHAaMH OJIM3KO PACIOJNIOKEHHBIX apeajoB. Hampumep,
MOP(}OJIOTHYECKH CXOAHBIE €W C TEePEeKPHIBAIOIIMMUCS WIU C COCEIHUMU
apeajamMH MOTYT B OOJIBIIMHCTBE CJIy4aeB JIETKO CKPEIIUBAThCS APYT C APYTOM.

CymecTBoBaHME B MPHUPOAE THOPUAHBIX MOMYJSIUN 1O TPaHUIIAM apeasioB
HEKOTOPBIX BUIOB CBUJETEIBCTBYET O OOJBIION aKTUBHON CITIOCOOHOCTH THOPUIOB
JpeBeCHbIX pacTeHuid. OCBOCHHME YeIOBEYECTBOM JIECHBIX OOraTCTB MPHUBEIO K
WU3MEHEHUIO YCIIOBUI MPOU3PACTAHUS AEPEBHEB, YaCTO B MOJIH3y THOPUIOB.

VYcnoBus B Jiecax CUJIBHO M3MEHEHBI 4eNoBEeKOM. WHTPOAYKIMS HOBBIX
BUJIOB 110 BCEMY CBETY M MOCAJIKH PA3HBIX BUJIOB CIIOCOOCTBYIOT CKPEIIMBAHHUIO MX

Mexay coboil. B pesynapTaTe 3TOro MOSABISIOTCS HOBbIE THOPHUAHBIE (DOPMBI.
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[TpakTHka nmokaspiBaeT, 4T0 0€3 0COOOro BMENIATENIbCTBA YEJIOBEKAa OHU CMOTYT B
pse CIly4aeB MOJHOCTBIO 3aMEHUTh YHCTHIE POJUTENBCKUAE BUIBI.

B03MOXHOCTB IOTy4Y€HUsI UICKYCCTBEHHBIM ITyTEM HOBBIX BHJIOB IPEBECHBIX
pacTeHuil, MOJOOHO TOMY, KaK 3TO IPOHMCXOAMT B MPHUPOJE B pE3yJbTaTe
€CTECTBEHHBIX MEXBUJOBBIX CKPCIIMBAaHUM, IIPUBJIEKACT BHUMAHHUE JIECHBIX
CEJICKLIMOHEPOB U CTAHOBUTHCS PEAIIBHOM IS LIEJIOTO Psiia JPEBECHBIX OPOJ.

Meron ruOpuan3anny 3HAYUTENBHO PACIIMPHII TBOPYECKHE BO3MOMXKHOCTH
0T0Opa, 3HAUYUTEIBHO YCKOPMJ CeJIeKUUOHHBIM mpouecc. C ero mnoMouipro
YEJIOBEK MOJYYWJI BO3MOXHOCTh CO3JaBaTh TAaKWE KOMOWHAIIMOHHBIE (OPMBI,
KOTOpBIE B IPUPOJAE MOIJIM Obl U HE BO3HUKHYTb.

B pesynbraTe CKpelMBaHUN MOJIY4YarOTCS HOBBIE OPraHU3MBI-THUOPU[IBL,
COBMENIAIONIME CBOWMCTBA M MPHU3HAKU JBYX, a MPHU CIOXKHBIX CKPELIIUBAHUAX
HECKOJBKMX  poauTesied. Ecim  3TO  OCYIIECTBISAIOT  MEXIYy COpPTaMH,
Pa3HOBUAHOCTSMHU WU (opMaMH OAHOTO BUJAA, TO 0Opa3ylOTCs BHYTPUBHIOBBIE
ruOpuael. [Ipy CcKpelmmBaHUM Pa3IUYHBIX BUIOB MEXAY COOON MM MpEeaCTaBU-
TeJEN Pa3IMYHbIX POJIOB BO3HUKAIOT MEXBHUIOBBIE I MEXPOAOBBIE OTJAJICHHBIE
ruOpuasl. Te ruOpubl, KOTOPbIE CO3AIOTCS YEIOBEKOM IPU CKPEIIMBAaHWM, Ha-
3BIBAIOTCS] UCKYCCTBEHHBIMU. CKpEIMBaHUs BHYTPY BUJA U MEXAY BUJAMU MOTYT
BO3HHMKATh HE3aBHCHMMO OT 4YEJIIOBEKa, HENOCPEACTBEHHO B mpupoae. B
pe3ynbTare TaKOW €CTEeCTBEHHON TuOpuau3anuu o0pa3yroTcs CIOHTaHHbIE
ruOpubl, IPEICTaBISAIONINE OO0NbIION HHTEpeC ISl TEOPUU U CENIEKIIMOHHOU
MPaKTUKH.

['uOpuaunzanus, MyTareHe3 1 NOJUILJIONINA JIEKAT B OCHOBE CUHTETUUECKOM
CEJIEKIIMH, C IIOMOLIBIO KOTOPOW CO3AETCA TEHETUYECKH HOBBIM HCXOIHBIN
marepuas. Cenmekuuss pacTeHWAd C  HUCIIOJb30BAHUEM BHYTPUBHAOBOM W
MEXBHUJIOBON THOpUIM3allMd B OTIMYME OT aHAJUTHYECKOM CeNeKUUU Jaer
BO3MOXKHOCTh ~ MCIOJIB30BaTh BCE PECypChbl IS  TMOBBIIIEHUS  YacCTOTHI

HU3MCHYUBOCTHU.
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METO/ bl CEJIEKIIUHU APEBECHBIX ITOPO/

Pactymue mnorpeOHOCTM B JpeBecCMHE U JiecaX B HAIICW CTpaHe U 3a
pyOexxkoM TpeOyIOT YCKOPEHHBIX METOJ0B MX BOCCTAHOBJICHHS U MPEYMHOKEHHUS.
[IppuMeHeHHEe CEJIEKIIMOHHBIX IIPUEMOB HEOOXOJIUMO IS HWHTEHCU(UKAIIUU
JIECOXO3SIMCTBEHHOT'O MPOM3BO/ICTBA, HaIMpaBJICHHOTO Ha  TOBBIIICHUE
MPOYKTUBHOCTH U ()OPCUPOBAHHOTO BHIPAIIUBAHHUS JICCOB.

CelleKk1IMi0 pacTeHUl HEOOXOJAMMO paccMaTpuBaTh Kak oOJHY H3 Gopm
HBOJIIOLIMM, KOTOpas BO MHOTHUX OTHOIICHUSX TMOJYMHSACTCS  3aKOHaM,
VOPaBISIONIUM pPa3BUTHE BHUJOB B MPUPOJE, HO C OJHUM OYEHb BaKHBIM
OTJIMYMEM, €CTECTBEHHBI OTOOP 371eCh 3aMEHEH CO3HATEIBHBIM, IMPOU3BOJIUMBIM
yesjoBeKoM. JlecHast ceeKiusl u3ydaeT 3aKOHOMEPHOCTH MCKYCCTBEHHOTO OTOOpa
JIECHBIX JIPEBECHBIX U KYCTaPHUKOBBIX TTOPO/I.

C reHeTHYecKoN TOYKH 3PEHUS CEIEKIUs PACTCHUN U MPOIECCHl SBOJIOLMHT
KaK MPUPOJIHBIX, TAK U KYJBTYPHBIX (OPM HMEI0 MEXIy cOO0W MHOIrO OONIETO.
Jns  oboux  mporeccoB  HEOOXoaMMa  HACJCACTBEHHAs  M3MEHYHBOCT.
Omnpenenennas Gpopma oTOOpa U HacIeIOBaHUE BOSHUKAIOUINX HOBBIX MPHU3HAKOB.

CamMbIM UIUTENIBHBIM B HCTOPUH CEJICKIMH OBLI TEPHOJ, CBS3aHHBIN C
HCIIOJIb30BAHUEM €CTECTBECHHBIX OIS " MECTHBIX COpPTOB,
c(hOpMUPOBABIIMXCS TOJ] BIUSHUEM €CTECTBEHHOTO M MPOCTEHUIIUX MPUEMOB
HMCKYCCTBEHHOT0 0TOOpa. B 3aBHCMMOCTH OT IIPOIOHKUTEIILHOCTH U HAIIPaBJICHUS
€ro JICUCTBUS CO3/1aBajuCh TMOMYJSLHUM, XOPOIIO MPHUCIOCOOJICHHBIE K
HEOJIaronpusITHBIM YCJIOBUSM TIpOU3pacTaHUs B TOW WIM HHOW MPUPOJIHO-
KJIMMaTHYE€CKOW 30HE: 3aCyX0yCTOMYMBBIE, 3MMOCTOMKHUE, CKOPOCTENBIE U T.II.

B »aTux monmymsiusx, MOCTENEHHO TMPHUCIIOCA0IMBAEMbIX OTOOpPOM K
OTIpEJICTICHHBIM ~ yCIIOBUSAM, T  (HopmMooOpa3oBaTebHbIe Tpolecchl. B
JTaTbHEHIIeM B KauyecTBE MCXOJHOTO Marepuana Jyuisi 0TOopa JydIiuX JUHUN U
dbopM CcTanM HCHOJIb30BaTh HEOJHOPOJHOCTH MECTHBIX COPTOB [JIsi OTOOpa

JydInuXx, KOTOPBIC PA3MHOXKAINW OTACIBHO MW HCIIOJIB30BAJIM B KAa4YCCTBC HOBLIX
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CEJIEKIIMOHHBIX COPTOB. OJTOT METOJ TMOJy4YWJ Ha3BaHUE AHAIUTHYECKOU
CCJICKIIUM.

JlanpHeliliee TOBBIIIIEHWE TPEOOBAaHUN MPOM3BOJICTBA K CEJICKIIMOHHBIM
COpTaM NpPUBEJIO K HEOOXOAMMOCTH MPUMEHEHUs rulOpuau3anuu. Tak BO3HHKIIA
CUHTETHUYECKasd CEeJEKIHUs, MPU KOTOPOH JIOCTUTAETCA COYETAHUE B OJHOM
OpraHu3Me CBOMCTB U MPHU3HAKOB JBYX M OOJIBIIETO KOJHWYECTBA POIUTEIBbCKUX
dbopm.

OOGmuit ypoBEeHb U HampaBJICHUE JICCHOW CEJCKIIMM MMEIOT CYIECTBEHHBIC
OTJIMYMSL OT CEJIEKIHH CEIbCKOXO3AMCTBEHHBIX KyJIbTyp. Takxke, METObl
MOBBIIICHUSI TPOU3BOAUTEIBHOCTH W YJYYIICHHS KA4E€CTBEHHOTO COCTaBa,
CYIIECTBYIOIINX JIECHBIX IIOPOJ IPH COXPAHEHHH HUX B «IUKOM» COCTOSIHUM
OTJIMYAIOTCS OT METOJAOB CO3JaHHMSl COPTOB JAPEBECHBIX PACTEHHU TIpHU
OKYJIbTypuBaHHH. [103TOMY B HacTosIIee BpeMs CKJIAJbIBAIOTCA JIBA HAITPABJICHUS
Pa3BUTHS JIECHOU CEJIEKIINH.

JI71s1 mepBOro XapakKTepHO MPOBEAEHUE 0TOOpa TyUIIUX HNOMYJISAUi U coopa
CeMsSH C  IUIOJIOHOCSIIMX  JIEPEBBEB  JUII  BBIpAllUBAaHUA U3  HUX
BBICOKOITPOAYKTUBHBIX HMCKYCCTBEHHBIX JIECHBIX HACaXKJICHUH B OIPEICICHHBIX
JIECOPACTUTEIBHBIX YCIOBUSIX.

JI7mg BTOpOro HampaBiC€HUS - CO3JaHUE HOBBIX BBICOKOKAYECTBECHHBIX WU
MPOM3BOJUTEIIBHBIX COPTOB JPEBECHBIX PACTEHHN C MPUMEHEHHUEM COBPEMEHHBIX
METO/JIOB IUIAaHTAIIMOHHOI'O BEJICHUS X035 CTBA.

B nsartupecsateix romax mpounuioro Beka B IlIBenuu BO3HHUKIO HOBOE
HAMNpaBJICHUE AHAUIUTUYECKON CEJIEKIIMU — TIJII0COBAasl CENIEKIHMs,, OCHOBAaHHOE Ha
0TOOpE B €CTECTBEHHBIX JICCHBIX HACAKJICHUSIX JIYUIIUX JEPEBHEB NJISI TIOTyUCHHUS

CCMsIH C YIYUYIICHHBIMU HACJICACTBCHHBIMU CBOMCTBAMH.
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Ol(eHKa CEeJIEKUUOHHO20 mamepuaiia

OTOOp B HACAKIACHUAX JIyYIIUX [0 KOMIUIEKCY XO35AMCTBEHHO-LIEHHBIX
IIPU3HAKOB MAaTEPUHCKUX JIE€PEBHEB HA3BIBAETCS CEIEKIMOHHON HHBEHTapHU3aLUEH.

[Ipu BcsiKOW CeNEKIMOHHON paboTe OTOOp SABJISETCS HamOoJiee BaXKHBIM U
pemarorum  iporieccoM. C BbIOOpa MCXOAHBIX ()OPM HAYMHACTCS BBIBEIICHUC
HOBOTO copta. OH UMEeT MECTO U Mpu rudbpuauszanuu U mytanusx. [Ipu yucrtom
0oTOOpE U3 YyXKE€ CYIIECTBYIOIIETO T€HETHUYECKOr0 MHOrooOpas3usi BBIIACISIOT U
Pa3MHOXAIOT TOJIBKO Ty YacTh Marepuaia, KOTOPbI OOJbIIE BCETO COOTBETCTBYET
uensaM cenekuuu. IIpum CKpemMBaHUAX W MyTalUsAX MOXKHO IIOJIYYUTh HE
CYLLECTBOBABIIME TMpEeXAE€ KOMOWHALIMM HACIEACTBEHHBIX OCHOB, HOBBIE
HACJIEICTBEHHbIE 3aJaTKH, CJEI0BAaTE€IbHO, IOJYYUTh PACTEHUS C HOBBIMHU
kadecTBamMu. CenekuMoHep, KakK IPaBUJIO, MCIOJIb3YET pacTEHUs, KOTOpbIE B
pe3yNbTaTe €CTECTBEHHOT'O OTOOpa B TEUEHHUE ThICAYEIETHH MPUCITIOCOOUIIUCH K
OKpYy>KaroIuM yciaoBusM. Kak M3BECTHO, €CTECTBEHHBIM OTOOpP MPOMCXOAUT MOJ
JICVCTBUEM KJIMMATA, IOYBEHHBIN YCIOBUM U )KUBBIX OPTaHU3MOB.

Cpean  kiuMatuyeckux  (akTopoB  HauOoJbIlee 3HAYEHUE  HMEET
TeMIiepaTypa M ocaaku. PocT pacTeHuil ONpenessitoT CyTOYHbIE W TOJUYHBIE
KOJeOaHHsl TeMIlepaTypbl, CyMMa TEMIIEpaTyp 3a BEreTallMOHHBIA NEPHO/,
IPOAOKUTEILHOCTh O€3MOPO3HOTO MEPHO/IA.

Nx mnouyBeHHBIX (PAKTOPOB PEIIAIOLIYI0 pOJIb WrPAOT KOJUYECTBO U
COOTHOIIIEHHE  MUTATEIbHBIX  BELIECTB, HAJIMYUE  KHUCIOPOAA, YPOBEHb
KHCJIOTHOCTH, KQYECTBEHHBIM M KOJWYECTBEHHBII COCTAB UBBIX OPraHU3MOB B
MOYBe.

BbDKHBaIOT, Kak MpaBuilo, 0oJiee KU3HeCnocoOHble opraHu3Mbl. OTOOpY B
OpUpPOJIE CHOCOOCTBYIOT TAaKKe€ BpEAMTEIN JKUBOTHOIO U  PACTUTEIBHOTO
MPOUCXO0XKJIeHUA. TakK, 0JTHO pacTeHHE MOBPEKIACTCS BPEIUTEIEM, B TO BpeMs Kak
Jpyroe, paioM CTOSIIEe, B CBSI3U C HACJIEICTBEHHBIMU OCOOEHHOCTAMHU 00JaiaeT

YCTOMYUBOCTBIO K HEMY.
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[Ipy uCKycCTBEHHOM OTOOpE CENEKIMOHEpP HCIONb3yeT U3 OTOOPaHHOTO
IPUPOJI0I MaTepHrasia Hanbosiee COOTBETCTBYIOIIME €r0 LEsIM - OBICTPOPaCTYIIIHE,
c Jydmed QopMmoi CTBOJAa M KPOHBI, YyCTOWUYMBBIE K Oosie3HsM u T.4. Ho u
UCKYCCTBEHHO  OTOOpaHHBIM  MaTepuaa B  TEUEHHE MPOAODKUTEIHLHOTO
CEJICKIIMOHHOTO MEepUoa MOJBEPraeTcsi €CTECTBEHHOMY OTOODY.

Ecnu cenexknuoHep XO4eT MCMHOJB30BATh BCIO MOJHOTY (POPM KakOro-TO
BHUJIa HEoOXoauMmo OpaTh  0oOpas3ibl pacTeHHWs W3 IICHTpa €ro apeajia B
ONTUMAJIbHBIX YCIOBUSX IJI €ro pa3BuTHs. Hampumep, Ha ceBepe WM B TOPHBIX
YCJIOBHSX KOJMYECTBO TEIUIA COKPAILIAETCA, a Ha ore — yBenuuusaercs. [loatomy,
ecii 0TOOp BEAETCS HA MOPO30YCTOMYHUBOCTD, TO OBICTPEE MOKHO JOCTUYb LIEJIH,
IPOU3BENS €ro U3 PacTUTEIbHOIO MaTepuaja, YK€ OTOOpPaHHOIO MHPUPOIOH, a
MMEHHO, B CEBEpPHBIX IpaHMIaX apeaja WIM B TOPHBIX YCIOBUAX Ha BEpXHEH
IPAHUIE TPOU3PACTAHUS TAHHOTO BUJIa PACTEHUS.

Bonbiioe 3HaueHune npu BHIOOpPE METOJA CEJIEKIMHM TOM WM MHOM MOPOJbI
UMEET OIpENESICHUE HaIpaBJIEHUs €CTECTBEHHOro oOTOOpa, MOJ JaBJICHUEM
KOTOPOTO 3BOJIIOMOHMPOBAJ JaHHBIA BUJ. B MONyJSIUAX JIECHBIX APEBECHBIX
pacTeHUNl HaOMIOAAIOTCA TPU OCHOBHBIX (OPMBI  €CTECTBEHHOTO OTOOpa:
HaIpaBJICHHBIN, CTAOMIM3UPYIOMIUNA U JU3PYITHUBHBIM.

Hanpasnennslii — oT00p, IpyU KOTOPOM M3 MOMYJSALKUKA OTMUPAET OJIUH M3
TE€HOTUIIOB C TMOJOXXUTEIbHBIM WM OTPULATEIbHBIM OTKJIOHEHHUEM 3HAYEHUS
IIPU3HAKa OT CPEIHENONYJIALMOHHOTO.

Crabwmmzupyronuii  oT00p  HaOMOgaeTcs B clAydae TMOHMKEHHOU
aJanTUBHOM IIEHHOCTM NpH3HAKa, KOrJga W3 TOMYJISUUU BBINAJAIOT 0COOH,
MMEIOIIME TEHOTUIIBI C KPAaHUMH OTKJIOHEHHSIMU MTPU3HAKA.

Ju3pynTuBHBI — OTOOp, MPU KOTOPOM ONpEIeNEHHbIE MPEUMYILECTBA
UMEIOT 00a TeHOTHIA C KpallHUMH OTKJIIOHEHHSIMHM Ipu3Haka. B 3aBucumoctu ot
TUIA CKPEIIMBAHUS MEXAY HHMH BO3HHMKAeT pa3jIM4YHOE paclpeesieHrue

I'€HOTHUIIOB.
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[Tpu BEIOOpPE METOMOB CENEKIMH BO BCEX CIydasx HEOOXOAMMO MPOBOJIUTH
TEHETUYECKUN AaHAJIW3 MCXOIHBIX IMOMYJSIIUNA WU ONPEACIICHUE HAIPaBICHHOCTH

CCTCCTBCHHOI'O 0T60pa.

Cxema CeJIeKUUOHHOZ20 npouecca

Komriuiekc MeponpHsITHii, BBITOIHAEMBIX CEJIEKIIMOHEPOM OT Havajia paboThI
JI0 CO3JaHUsl HOBOIO copTa (MOpPOJbl, IITaMMa), Ha3bIBAETCS CEJICKIIMOHHBIM
npoueccoM. B oOmmx udepTax OH BKJIIOYAET TPH ATama: MOJIYYEHHE HCXOAHOIO
MaTtepuana s 0Toopa, COOCTBEHHO OTOOp M ucnbiTanue. HykHO uMeTh B BUAY,
YTO COBPEMEHHBIN CEJEKIMOHHBINA IIPOLIECC HAYMHAECTCS C CO3JaHHUs MOJAECIIN
copTa, MPEJHA3HAYEHHOTO MJIs JKCIUTyaTallud B OINPEJECICHHBIX YCJIOBHSIX, Ha
OIPEJEIICHHOM YPOBHE arpOTEXHUKHU.

OOmiass cxema CEeJeKUMOHHOIO Ipolecca C JIECHBIMU JpPEBECHBIMU
pacTeHHsSIMH BKJIOYaeT ciienyromue pasaensl (Puc.67). CormacHo Hee BBIOOD
HalpaBJIEHUS COPTOBOACTBA  OOSI3bIBAa€T  JIECOBOJOB  BBbIpAlIMBaTH  Jieca

OIMPCACICHHOI'O Ka4cCTBA.

MOJEJIb BYJIYIIEIO COPTA M OTBOP HCXOJHOI'O MATEPHAJIA|
TEHETUYECKHWMA AHAJIN3 HXCJIE;[CTBEHHOP“I W3MEHYHUBOCTH|
OTBOP ILTKQCOBBIX HACA)KI[vEHI/IFI WJIA IJIKOCOBBIX JIEPEBHEB
\BEFETAT'P;BHOE PASMHOXEHME| (CEMEHHOE PA3MHOKEHUE
IKJIQOHOBOE COPTOBOJCTBO|
MonyJIALIMOHHOE GOPTOBOJICTBO| |FHBPH£{]HIOE COPTOBO/JICTBO|
ICOPTOMCIILITAHUE WIN ﬁPPI/BBOI[CTBEHHAH IIPOBEPKA|

IMACCOBOE PA3BMHOKEHHME M BHEJIPEHUE COPTA|

Pucynok 67 - Cxema cenekyuonmnoco npouecca u copmosoocmaed
JIECHBIX OPeBEeCHbIX NOPOO
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Ocnognole Hanpaejienus pazeumun JIeCHOU ceniekuuu

B ocHOBYy 11€COBOACTBEHHOM M MPOMBIIIJICHHOM OIEHKH JIPEBECHBIX
PaCTEHUN MOJIOKEHBI UX XO3SMCTBEHHBIC M TOBAPHBIC MTOKa3aTenu. TpaaiuuoHHas
OILICHKa Jieca IO 3amacy JAPEBECHHbl M MO BPEMEHU €€ BbIPAIMBAHUS SBISECTCS
OCHOBHOM U TJIaBHOU NpH BHIOOPE CEIEKIIMOHHOTO HAMPABJICHUS.

He meHblllee 3HaU€HWE MMEET aHalM3 JIPEBECHBIX PACTCHHUU MO (PU3HUKO-
MEXaHUYECKMM CBOMCTBAM JIpeBEeCHUHBI. [[peBecMHa XBOWHBIX M JIMCTBEHHBIX
MOPOJT UCTOJB3YETCSI B MPOMBIIIJIEHHOCTH Pa3/ielIbHO, MOITOMY CJIOXKHJIOCH JIBa
HaIlpaBJICHUS BEICHUS XO34KCTBA: Ha BBIPAIIMBAHHE JPEBECUHBI XBOWHBIX MOPOI
Y Ha KyJIbTUBUPOBAHUE JIUCTBEHHOMN JAPEBECUHBI.

[TosiBieHME COBPEMEHHBIX CTPOUTEIBHBIX MaTEPUATIOB CIOCOOCTBOBAJIO
YBEIIMYEHHUIO  CIpOCa HAa HOBEWIIHWE COPTHUMEHTHI JPEBECHHBI. Y BEINYUIIUCH
MOTPEOHOCTH B OTACJIOYHOM U MeOeIbHOM JpeBecuHe, 001ajaroieid BhICOKOU
JNEKOpaTUBHOCTHIO. [103TOMY, 3TO TOXE CENEKIIMOHHBIN MOKA3aTEb.

Pactymue TpeboBaHus 1EITI0I03HO-0yMaKHOM MTPOMBIIIUIEHHOCTH C ChIPhE
CIIOCOOCTBOBAJIO PA3BUTHIO HAMPABICHUIO B CEJICKIUM JAPEBECHBIX MOPOJ —
CEJEKIIMM Ha KadyeCTBO [JIPEBECHOTO BOJIOKHA, KOTOPBIA JIOJHKEH HMETh
OMPENICICHHYIO JUIUHY JJISl BBIJICIKYA Oymaru.

Kpome cenexiimm Ha OBICTPOTY pPOCTa W KA4ECTBO JPEBECUHBI, OJHUM W3
HaIlpaBJICHUII COPTOBOJCTBA JIECHBIX JPEBECHBIX MOPOJ SIBJISIETCS YBEIUYEHUE
YPOKaMHOCTH W YJy4IlIEHHE KadyecTBa IUIOJIOB M CEMsIH JIECHBIX TMOPOJ (COCHBI
CHOUPCKOM, JICIIIUHBI, TPELIKOT0 Opexa, sI0OJI0HH, TPYIITH, O0JICIHUXH U APYTHX).

OnHuM W3 HaMpaBJICHUM CENEKIIMU JIECHBIX JIPEBECHBIX PACTEHUMN SIBIIAETCS
MOBBIIIIEHNE CMOJIOTPOTYKTUBHOCTH XBOWHBIX IMMOPO/I.

Jlpyras nepcrieKTUBHAsI OPUEHTALUSl — CENEKIUs PE30HAHCHOW JIPEBECHUHbI
JIJIS1 UBTOTOBJICHUS MY3BIKAJIbHBIX HHCTPYMEHTOB.

B ocobywo rpynmny mo celekuuy TEXHUYECKHUX MOPOJ BBIJICISIOT JIECHBIC

pacTteHusi, obnagarone mpoOKOBOH KOpoit (yd mpoOKOBEIM, OapXxaT aMmypCcKHii), a
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TaKKe€ BHUIBI TOPOJ, KOpa KOTOPHIX oOOJagaeT AyOMIBHBIMH CBONCTBAMU
(HEKOTOpbIC BUJIBI MBBI, YO, CKYMITUS U JIPYTHE).

MHorue JecHble JApEeBECHbIE W KYCTapHUKOBBIE pACTCHHUS 00JIaJaroT
BBICOKMMU JICKAPCTBEHHBIMU CBOMCTBAMU U HYKJAIOTCA B COOTBETCTBYIOLIEH
CEJICKIIUH.

C oco0oit 0CTpOTOM BCTAET BOMPOC O CEJICKIIUM HAa (PUTOHIIUIHOCTD B CBSI3U
C pPEKpealMOHHBIM UCIOJIb30BAHUEM JIECOB B 30HE MPOMBIILICHHBIX MPEATPUITUN
U HMHIYCTPUAIBHBIX TOPOJOB. OTO BbI3BIBAET HEOOXOJMMOCTb CEJICKIUU
JIPEBECHBIX MOPO/]I HAa TA30YCTONYMBOCTD U JPYTHUE aHTPOIIOTC€HHBIE BO3/ICUCTBUS.

[Ipy none3amuTHOM JIeCOpa3BEIECHUNM B CTENHBIX pailoHax HeoO0XoauMma
CeJEKIMsI Ha  3aCyXOYCTOMYMBOCTb,  COJICHOYCTOMYMBOCTH WU  JpYrUe
HEOJIaronpusiTHbIC YCIOBUS.

HanpaBneHust ceneKiuu JeCHbIX IPEBECHBIX PACTECHUN

® JIECOXO34MCTBEHHbBIC U TOBAPHBIE TOKA3ATENH;

® (pusHKO-MEXaHWYECKHE CBOMCTBA IPEBECUHBI,

® MPOHU3BOJCTBO CTPOUTEIIbHBIX MATEPUAJIOB,;

® JICKOPATUBHOCTb JIPEBECHUHBI;

® KayecTBO JPEBECHOTO BOJIOKHA,;

® YBEIIMYCHHUE YPOKANHOCTH U YJIYUIIEHUE KauyecTBa IUIOAOB U CEMSIH
OPEXOIJIOIHBIX JIECHBIX MTOPO/I;

® T[IOBBIIICHHE CMOJIONIPOAYKTUBHOCTH XBOWHBIX TOPOJ;

® PE30HAHCHOCTb JPEBECHHBI;

® JpEBECHBIC TMOPOJbI, KOpa KOTOPHIX 00ONamaeT AyOUIBHBIMH
CBOMCTBaMU U MPOOKOBBIE TTOPO/IHI;

® [OpOAbI C JIEKAPCTBEHHBIMU CBOMCTBAMH,

® (DUTOHIIUTHOCTH B CBS3M C PEKPEAMOHHBIM HCTIOIE30BAaHUEM JIECOB;

® 3aCyXOyCTONYMBBIE, COJICHOYCTOMYUBBIE MTOPOJIBI TP MOJIE3ALUTHOM

JICCOPa3BCACHUMU.
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CnenyeT OTMETUTh, YTO B CEJCKIMOHHYIO PaOOTy IO BHINICYKa3aHHBIM U
JAPYTMM HAIIPABJICHUSAM BEICHMUS XO35MCTBA BKIIOYAKOTCA HE TOJIBKO MECTHBIE
JIPEBECHBIEC MTOPOJBI, HO MHOIOYMCIIEHHBIE JK30Thbl, LIEHHOCTh KOTOPBIX JOKa3aHa

UX UHTPOIYKIMEN B PA3JINYHBIE JIECOPACTUTENIBHBIE 30HBI HAILIEW CTPAHBI.

Copm jecnvix OpesecHvix nopoo

OT60p pacTeHuil ¢ NOCIEAYIOMINM KyJIbTUBUPOBAHUEM HX B MCKYCCTBEHHO
YIYYLIEHHBIX YCJIOBHUAX IIO0 CPABHEHHUIO C JUKOW NMPUPOAOU IPUBEN K CO3IAHUIO
COPTOB paCTCHUU.

CopT — rpymmna CXOJHBIX MO XO3SHCTBEHHO-OMOJOTMYECKUM CBOMCTBAM U
MOP(OJOTUYECKUM TPU3HAKAM PACTCHUN, OTOOPAHHBIX W PAa3MHOXKEHHBIX [IJIS
BO3JICJIBIBAHUSL B COOTBETCTBYIOIINX MPHUPOIHBIX M MPOU3BOJACTBEHHBIX YCIOBHUAX
C LENBI0 IOBBIIIEHUS YPOKAWHOCTM M KadecTBa mpoaykuuu. OH co3maercs B
IIPOLIECCe IIPOU3BOJCTBEHHOM MEATEIBHOCTH YEJIOBEKAa U SABILIETCA CPEACTBOM
MPOU3BOJICTBA U 3TUM OTJIMYAETCSA OT OOTAaHUYECKON (POPMBI.

['pynna pactenuii, COCTaBISAIOMIMX COPT, UMEET 00IIee MTPOUCXOXKICHHUE, TaK
KaK OHa SIBJISIETCA Pa3MHOKAEMbIM MOTOMCTBOM OJHOTO WJIM HEMHOTHX PACTEHUH.
CremneHb cX0/CTBa MOTOMCTBA Pa3MHOXKAEMBIX COPTOB MOXKET OBbITh pa3IMYHON U
3aBHCHUT OT UCXOJHOTO MaTepuasa U METOI0B 0TOopa.

Y NECHBIX IPEBECHBIX MOPOJ B KAYECTBE COPTA MOXKET BBICTYIIATh:

® KIOH WM OMNpeleieHHas Tpynna OObeIUHAEMbIX CEIeKIUOHEPAMHU
UCIIBITAHHBIX KJIOHOB ITPU BET€TaTUBHOM PAa3MHOKEHUH;

® CEMEHHOE MOTOMCTBO ()OPMBI OTOOpPAHHOW B PE3YJIBTATE CEJICKITUH,
reorpauyecKoro KOTUNA 1 MOIMYJISIUY;

® Pa3BOJMMBIN CEMEHAMU MEPBOTO MOKOJICHHS MEXKBHUIOBOW THOPUI OT
OTIIETLHOM OAKCIEPUMEHTAIILHOW KOMOWHAIIMM U CKPENIUBaHUS
pacCTEHUH MPOU3BOAUTEIICH.

IIo IPOUCXOKACHUIO COPTa MMOAPA3ACIIAOT HAa MCCTHBIC 1 CCIICKIIMOHHEIC.
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MecTHblE — cCOpTa, CO3JAHHBIE B PE3YIbTATE UIUTEIBHOIO JIEUCTBUS
€CTECTBEHHOTO U MPOCTEHIINX MPUEMOB UCKYCCTBEHHOTO 0TOOpA B OMPEICTICHHOM
MecTHOCTH. OHM  XOpOIIO TPHUCIOCOOJIIEHBI K  KOHKPETHBIM  YCJIOBHSM
poU3pacTaHusi, OOJAMAIOT XO3SHUCTBEHHO-TIOJNIC3HBIMH TIPU3HAKAMH M YacTO
CIIy’KaT UCXOAHBIM MaTE€pUaJIOM B CEJICKIUU.

CeneKIMOHHBIE — COPTa, CO3/IaHHBIE CEJIEKIIMOHHBIM IIyTEM OJHOKPATHOTO
WJIM MHOTOKPATHOTO OTOOpa U3 MECTHBIX, MHOPAHOHHBIX U MHOCTPAHHBIX COPTOB,
a TaKke M3 TMOpUIHBIX momyJsiuuid. OHM OTJIIMYAIOTCS 3HAYUTENBHO OOJbIIEH
BBIDABHEHHOCTBIO 10  MOP(OJOTUYECKUM TNpPU3HAKAM UM XO3SMCTBEHHO-
OMOJIOTMYECKUM CBOMCTBAM.

[To cmoco6am BeIBEACHUS M pa3MHOKEHHUS COPTA JIETSATCS:

® COpTa-NIOMYJISLINM;
® COpTa-JIMHUY,

® COpTa-KJIOHBIL;

® COpTa-rTUOPHUIBI.

Copra-nonynsiuuu MOJTYYarOT MyTeM MAacCOBOT0 otbopa
MEPEKPECTHOOMBUIAIOIINUXCS  WJIM  CaMOONBUISIONIMXCA  pacTeHud.  OHu
HACJIEICTBEHHO HEOJHOPOJHBI, K HUM OTHOCATCSI BCE MECTHBIE COPTA.

CopT-muHMsT — D3TO Pa3MHOKEHHOE TMOTOMCTBO OJHOTO PacTEHHS,
MOJIYYEHHOTO TyTeM WHAMBUAYATLHOTO OTOOpA CaMOOTMBUISIONIUXCS PACTEHUH.
OHU OTIIMYAKOTCS BBICOKOM BBIPABHEHHOCTHIO IO BCEM IPU3HAKAM U CBOMCTBaM.
[lon BIMSHUEM €CTECTBEHHOrO TMEPEONBUICHUS W MYTAlldd COPTa-JTUHHUU
IOCTENIEHHO YyTPAYMBAIOT CBOKO OJTHOPOIHOCTb.

CopTa-KJIOHBI TOJIy4aloT MYyTeM WHIWBHIAYyaJbHOIO OTOOpa Y BEreTaTUBHO
Pa3MHOXKAIOIMIMXCS ~ PAaCcTEHH. ITO  MOTOMCTBO  OJHOIO  BEre€TATUBHO
Pa3MHOKEHHOTO PACTEHUS U MO3TOMY OHU OTJIMYAETCS OYEHb BBICOKOM CTEHEHBIO
BBIPABHEHHOCTU. K HHUM OTHOCST COpTa JAPEBECHBIX PACTEHUN, PA3MHOKAEMBIX B

MPOU3BOJICTBE BET€TaTUBHBIM MyTEM (U€pEHKAMH, OTBOJKAMU, IPUBUBKOM U Jp.).
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CopT-rubpui TPOWM3BOAAT IyTEM CKPEIIUBAHUS O0COOEe C pa3HOM
HACJEACTBEHHOCThI0. OHM OTJIMYAIOTCS MEHBIIEH BBIPABHOCTBIO, YEM COpTa-
JIMHUH U COPTa-KIIOHBI.

Bo3nensiBaeMble 4€I0BEKOM KYJIBTYPBI IIPEACTABIECHBI TPOMAJHBIM YHUCIOM
COpPTOB, KOTOpPBIE pa3IMYaIOTCS MEXKIy cO00M MHOrooOpazueM NpPHU3HAKOB U
cBOMCTB. TpeOoBaHUsI K HUM MEHSIOTCS B 3aBUCUMOCTHU OT HANPABIICHUS U YPOBHS
BEJICHUS XO351CTBA.

B cooTBeTcTBUM C OCHOBHBIM  YCIIOBUSIM, NPENBSIBISEMBIMH K
CEJEKIIMOHHOMY MaTepuaiy I0 NPpU3HAaKaM U CBOMCTBAM, KOTOPBIMU OHH JOJIKHBI
o0nanath, copTa JeNsATCA Ha XO3AWCTBeHHble TIpynnbl. Hanpumep, rpynna
3aCYyXOYCTOMYMBBIX U 3MMHECTOMKHUX COPTOB.

Bce npusHaku M CBOMCTBA pacTeHUN (PU3MOIOTMYECKHM TECHO CBA3aHBI
MEXIy cOo0OM, M XapakTep HUX IMpPOSABIECHUS 3aBUCUT OT BIMAHUS BHEUIHHX
¢akropoB. IlosTOMy co3naBaeMble copTa XapaKTEpU3YIOTCS KOHKPETHBIM
KOMILJIEKCOM TIPU3HAKOB M CBOMCTB, KOTOPBIM MOKHO ONPEIEHUTh TpeMs
NIOKa3aTeJIIMHU:

® [I0YBEHHO-KJIMMATHYECKUE YCJIOBHSA, IUIsI KOTOPBIX MpPEAHA3HAYAETCS
Oyymuit copr;

® YpPOBEHb arpOTEXHUKU M MEXAaHU3ALMU, NPU KOTOPOM COpT OyAer
BO3/IEJIbIBATHCS;

® HANpPaBJICHUE U UCIIOJIb30BAHUE ITOPOJIBL.

Copra HOpeBECHBIX PACTECHUW pa3IUYalOT MO MPOUCXOXKAEHUIO, METOJIaM
BBIBEJICHUS W pPa3MHOXEHUSA. DBOJBIIMHCTBO paclHpOCTPAaHEHHBIX B JIECHOH
CEJICKIIMU COPTOB - 3TO COPTA-KJIOHBI U COPTa TMOPUIHOTO MPOUCXOXKICHHUS.

CenexkuuonHas paboTa HayuMHAEeTCsl C MOJ0Opa MCXOAHOIO Marepuaia B
COOTBETCTBHM C HW30paHHBIM HAIPaBJICHHUEM U TOCTABJICHHOM IIENbI0. ITO
KyJIbTYpHbIE M JIUKHE (OPMBI PACTEHHA M MONYJSALMMA, HCIONb3yeMbIe IS
BBIBEJICHUSI HOBBIX COPTOB.

B kadecTBe UCXOJHOTO MaTepuaa UCIOJIb3YIOT:
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€CTECTBEHHBIE MOIMYJISILUU - AUKOPACTYIIHE (POPMBI, COPTa MECTHBIX
KYJbTYPHBIX PACTEHUH U 00pa3Lbl MUPOBBIX KOJUIEKIIMIA PACTEHUH;
ruOpHUIHbIE TOMYJIALNUY, CO3JaBacMble B PE3yJIbTaTe CKpEIIMBAHMS
COpPTOB U (pOpPM B Ipeenax OAHOIO BUAA, U OT CKPEIMBaHUs 0coOe
Pa3HBIX BUJIOB M POJOB PACTEHUN;

CaMOOIIBUISIEMBIE JIMHUM — HHIYXT-JIMHUHW, II0Jy4aeMble IIyTEM
MHOTOKPaTHOTO IPUHYIUTEIBHOTO CaMOOIIBUIICHUS
IIEPEKPECTHOOTBUIAIOINXCS PACTECHUM;

UCKYCCTBEHHbIE MyTallUM M MOJUIUVIOWAHBIE (POPMBI, CO3/aBaeMble
IIyTeM BO3JECUCTBUA HA pPACTEHUd pPaA3JIMYHBIMA  MyTarcHaMu

(pagmarus, XUMHYECKUE BEIIECTBA, TEMIIEPATypa U JPYroe).

PaGora mo cenexkuuu BceX BUIOB PACTEHUM, B TOM YHCJIE M JIPEBECHBIX

IIopoa, OCHOBBIBACTCA Ha HMCIIOJIb30BAHHMH CCTCCTBCHHOI'O FGHO(l)OHIIa MCCTHBIX

BHUJIOB U UHTPOAYUCHTOB.

FGHO(i)OHI[ TOI'O HWJIM HHOI0 BHIA IIPCACTABIIKICT COBOKYIIHOCTH I'CHOB

clIararoImx ero 0cooei.

Bun y pacrenmii mpexactaBisieT coOOM CIOXHYIO CUCTEMY 0oJiee MENKUX

noApas3aeiaeHuil (MoABUAOB, KIMMATUIIOB, SKOTUIIOB U MOMYJISIIIUN), OTpa)KarolnX

ero reHerudeckyro auddepenmuanuo. IlosTomy TeopeTHYeCcKOW OCHOBOM

HN3YyUCHUA FeHO(bOHI[a BUaa M1 ITOCIACAYIOHICTO HMCIIOJIB30OBAHHA B IIPAKTHKC

JIECHOI'O XO03siCTBa U CCIICKOUM ABJIEICTCA HMCCICOOBAHUC HOHYH}IHHOHHOﬁ

CTPYKTYpPHI BUJIa U UX U3MEHUUBOCTH.

Memoowt coxpanenusn cenogonoa

HccnegoBanne TEeHETHMUECKUX pecypcoB (reHodoHAa) HAuMHAETCS C

YCTAaHOBJICHUA obobema u rpaHul MOMyJsiuu JaHHOI'O BHUA. CJ'IGI[}IIOH_II/IM 9TaIlOM

U3y4YeHUs] TE€HO(OHA SBIISCTCS OIEHKA BHYTPHUIIOMYJSIITUOHHONW CTPYKTYPBI C

BBIJICJICHUEM XO3SIICTBEHHO-IIEHHBIX (POpM U 0coOeil.
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B mHacrosimiee BpeMss HEOOXOAWMMO COXPAHUThH JIYYIIAE TOMYJISIUU |
WHJIUBUAYYMBI XO3UCTBEHHO-I[EHHBIX BUJIOB PACTECHUM.

OcHOBHBIE METO/IbI COXpaHEHUs TeHODOH IA:

® CO3/IJaHUE T'€HETHYECKUX PE3EPBATOB;

® CO3JaHuE KOJUICKIIMOHHBIX KYJIBTYD;

® COXpaHEHHE YHUKAJIBHBIX U AJIUTHBIX JIEPEBHEB;
® COXpaHEHHUE CEMSH, MbUIbIIbI U MEPUCTEMBI.

['enetnueckue pe3epBaThl (3aKa3HUKH) SIBISIOTCS OCHOBHOM  (hopmoii
COXpPaHEHMS U MOJEp KaHUsl [ICHHOTO FeHETUYECKOro (DOHJIa JIECHBIX JPEBECHBIX
nopoA. OHU TPENCTaBISAIOT COOOM YJacCTKU APEBOCTOS, TUIIUYHOTO JJISl TAHHOTO
MPUPOJHO-KIUMATHYECKOTO  pailoHa, 10 CBOMM  (PUTOLEHOTUYECKUM U
JIECOBOJICTBEHHBIM TOKa3aTeNsiM, pelibedy, MOUYBEHHOMY IIOKPOBY M APYrUM
YCIIOBUSIM.

B renetudeckuii pe3epBaT BKIIOYAIOT CaMbl€ BBICOKONPOIYKTHUBHBIE U
BBICOKOKAQYECTBEHHbIE HacaxeHHs. (CO3/1al0TCd OHUM Ha OCHOBE HAaCaXICHUU
MSATOTO KJIacca BO3PACTa €CTECTBEHHOTO MPOUCXOXKIeHUs. PyOku rinaBHOTrO
MOJIb30BaHUS B pe3epBaTax MPOBOJAT TaKUM 00pa3oM, 4YTOObI 00€CTeYUTh
€CTECTBEHHOE BO300HOBIICHHE W TIOJIyYCHHE IIEHHBIX ceMsH. Ha mgaHHBIX
TEPPUTOPUSIX KATETOPUUECKH 3aMPEIAOTCs BEIOOPOUYHBIC M KOHIIEHTPUPOBAHHBIC
pyOKH. Hacaxnenus T€HETUYECKH pe3epBaToB HCKJTIOYAIOT u3
JIECOTIPOMBIIIIJIEHHOTO TIOJIb30BaHUS, U BCE BUJbI TOOOYHOTO TMOJB30BAHUS B HHUX
He BeayT. VMIMEHHO mO3TOMYy 311eCh Jydlle BCEro OOECIEeUYEeHO COXpPaHEHUE
reHo(oH/1a APEBECHBIX PACTCHUIA.

borannueckue canpl, ACHAPOJIOTHUYECCKUE TIAPKUA U JICHIPAPUHA KaK OOBEKTHI
COXpPaHEHMS JIECHBIX T'€HHBIX PECYpCOB MEHEE BAXKHbBI, TAK KaK OHM 3aHHMAIOT
OObIYHO HEOOJNbIINE TUIOHNIAJAM UM B HUX NPEICTABICHO HEOOJIBIIOE KOJUYECTBO
nepeBbeB. OHAKO OHU KMEIOT OOJBINOE 3HAYCHUE B CBS3M C HM3YYCHUEM HUX
OMOJIOTHHU, TIOJY4YEHUs] CEMSH M MbUIbLBI Uil  y4eOHBIX U Hay4HO-

HUCCIIEI0BATEIILCKUX [EJIEN.
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CeMeHHBIE HAaCaXJIEHUSA M CEMEHHBIE IUIAHTAllMH  OOECIIECYMBAIOT
COXpaHEHHE JIYUIINX U SJTUTHBIX HACAKICHUH.

KnoHoBble apXWBbl — 93TO CIHEIUAIbHBIE TIOCAAKUA JJISI COXpPAHECHUSA
TEHOTUIIOB  IUTIOCOBBIX  JEPEBbEB, KOTOpPHIE  CO3MAIOT I  MPOBEPKHU
CEJICKIIMOHUPYEMBbIX T€HOTHUIIOB.

OpranusyroT paboThl IO CO3JaHUIO KJIOHOBBIX apXHWBOB, BEIyT PaOOTHHKHU
JIECHOTO XO34MCTBAa TMOJ METOJUYECKUM PYKOBOACTBOM COOTBETCTBYIOIINX
HAaY4YHO-HCCJICAOBATEIbCKUX YUPEKICHUM, KOTOPbIE B JAJIbHEUIIEM MPOBOJIST
HEOOXOJMMbIC HAONIOJEHUSI 32 BBICAKCHHBIMH PACTCHUSIMU C  Y4YETOM
OOHUTHUPOBKU F€HOTHUIIOB MO KOJUYECTBY U pa3MepaM MOYEK U XBOU U BBIICIISIOT
PEKOpJIHO JIyYIIME JJINTHBIE JIEPeBbsl IO TMOTOMCTBY. OTH JIEpEBbs OepyT Ha
0CcOObIN ydeT u 00pa3yroT UTHBIN (oHA. Ha Bce sMuTHBIE 1€pEeBbsi COCTABIISIOT
peecTphl C yKa3aHUEM MX HOMEpa, JIECX03a, JICCHUYECTBA U KBapTaja, B KOTOPOM
OHH TPOU3PACTAIOT, & TAKKE €T0 TAKCAIIMOHHBIX U CEJIEKIIMOHHBIX MTOKa3aTeseH.

['eorpaduueckue W 3KOJOTUYECKUE KYJIBTYPhl CO3JAIOT JJI TPOBEPKHU
BJIUSTHUSI TIPOMCXOXKICHUSI CEMSIH Ha POCT APEBECHBIX PACTEHUN OJHOTO M TOTO K€
BHUJIa B KOHKPETHBIX YCIOBHSIX mpouspactaHus. OHU MO3BOJISIIOT ONPEICTUTh
HanOoJiee MPUCIIOCOOICHHBIC M TTPOIYKTHUBHBIEC KIIMMATHUIIBI U SKOTHIIBI BUIA JIJIs
JTAHHBIX YCIIOBUU.

ApXUBBl CEMSH W TBUIBIBI CO3JAI0T B MEJSIX COXPaHEHUs TeHOo(oHAA
JIECHBIX JPEBECHBIX TMMOpPOaA Ui Oyaymied paboThl MO HMX TEHETHYECKOMY
YIIYUIIEHUIO.

Komnekimonuele  KyJbTyphl — CIyKaT  MCTOYHMKOM  OOecreyeHus
COXPAHHOCTH PEJKUX U UCUE3AOIINX BUAOB U NOMYJIAINI APEBECHBIX PACTCHUIA.

OnHuM W3 METOJOB COXpaHEHHs TreHO(OHIa, 3TO OTOOp  BBICOKHX
MoKa3arelield KOJWYECTBEHHBIX MPU3HAKOB, TO €CTh BHIOOP IUIFOCOBBIX JICPEBBLEB.
Ho oHu B OOmbINEil CTENEHbIO SBISIOTCS OTPAHWMYCHHON YaCThIO TOMYJISIUU.
[TosTomMy miist coxpaHeHusl TeHOPOHIa HEOOXOAUMO B3SITh IO TOCYIaPCTBEHHYIO
3alATY W OXpPaHy pa3IHYHble OOBEKTHl ECTECTBEHHOTO W WCKYCCTBEHHOTO

IMPOUCXOKIACHHA: 3allOBCAHUKN, WK PE3CPBATHI, HAIMMOHAJIBHLIC IMPHUPOJIHBIC N
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JNEHAPOJIOTHYECKUE TapKH, JCHApPApUH, 3aKa3HWKH, OOTAaHWYECKHE Cajpbl,
CEMEHHbIC MUIAHTAIIUHU, KJIOHOBBIE apXUBBI CEMSIH U MbUIbIBI. B 3TOM OTHOIIEHUN
WHTEPEChl JIECHOM T'C€HETUKU M CEJEKIHUU COBMANAIOT C OOMMMH MpolieMaMu

OXpaHbl IPUPOJIBI.

Buowt omobopa, npumenaemvie 6 1ecHoil cenexkuyuu

OT60p B paboTe MO CENEKIMU PACTEHUN SIBISETCA HamOoJiee BaXKHBIM U
peLIaoIIMM  MPOLECCOM YIPABICHUS HACIEACTBEHHOM W3MEHYUMBOCTHIO. [Ipu
UCKYCCTBEHHOM OTOOpEe M3 CYHIECTBYIOLIEIO T€HETHYECKOr0 MHOroo0pasus
BBIICJISIIOT M Pa3MHOXKAIOT TOJBKO Ty YacTh, KOTOpas OOJbIIE BCETO
COOTBETCTBYET LIEIISIM CEJIEKLINH.

B 3aBHCHMMOCTH OT OCTaBJIEHHBIX MEPE] CEIEKIUNOHEPAMH 3a/1a4 €0 BEAYT
0 OJHOMY, HECKOJbKUM HWJIM MHOTHUM TMpu3HakaM. OJIHOCTOPOHHMM OTOOp IO
OJIHOMY KakoMy-TMOO TIOKa3aTearo ©O0e3 ydera CBS3M €ro ¢ JpyruMu
OCOOCHHOCTSIMU PACTEHUS MOXKET MMETh OTPHIIATENIbHbIE TOCIEJCTBUSA, €CIH B
pe3ynbTare ero Hapymaercs (PU3MOJOTUYECKasl CIaXEHHOCTh IPOLIECCOB,
BIIMSAIONIMX B I€JOM Ha (OPMUPOBAHUE TMPOAYKTUBHOCTH U YPOKAMHOCTH.
[ToaToMy 0TOOp MPOBOJAT 1O KOMILJIEKCY B3aMMOCBSI3aHHBIX MPU3HAKOB.

Paznuuaror Tpu Buma otOopa, NpPUMEHSIEMbIE B JIECHOW CENEKIUU:
VHAWUBUYyaJIbHBINA, MACCOBBIA U TPYMIIOBOM.

NunuBunyanbHbplid — OTOOp JIydmnx OWOTHUIIOB WM KJIOHOB M3 Oosee
LEHHBIX (popMm.

MaccoBblii - 0TOOp JTyUIIUX KIMMATHYECKUX SKOTHUIIOB.

['pynmoBoii — 0TOOp BBICOKOKAUYECTBEHHBIX IIJIFOCOBBIX HACAXICHUM,
MOMYJISIITUM JIECHBIX JIPEBECHBIX MOPO/I.

CymHoOCTh WHAMBUAYATLHOTO OTOOpa CBOJUTCS K BBIOOPY JIYUIIHX
pacTeHuil i pa3eabHOr0 Pa3MHOXKEHHUS M UCHBITAHUS MOTOMCTBA KaXKJIOTO U3

HHUX, TO €CTb HCXOJHBIC POAOHAYAJIBHBIC PACTCHUC OTACIBHO IIPOBCPAIOTCA II0
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MOTOMCTBY. XYAIIUX, CIy4ailHO OTOOpaHHBIE E€PEBbs, BELIOPAKOBBIBAIOT. DTO JA€T
BO3MOYKHOCTb CEJIEKIIMOHEPY BBIIEIUTh U PA3MHOXKHUTb JTy4IIUE U3 HUX.

I[Ipu paboTre ¢ CaMOONBUIAIOIIMMUCS  PACTEHUSIMH  MPUMEHSETCS
OJTHOKPATHBIN HHAUBUAYATbHBINA OTOOP.

IIoTOMCTBO OJHOTO AJIMTHOIO PACTEHHs, BBIIEICHHOTO M3 €CTECTBEHHOMU
NOMYJISALIMN, HA3bIBAETCS JIMHUEH, a TIOJyYECHHBIN Ha €€ OCHOBE COPT — JIMHEUHBIM.

[ToTOMCTBO OJHOTO 3JIUTHOTO PAaCTEHUM, OTOOpAaHHOTO W3 THOPUAHOMN
HOIYJISLIMH, HA3bIBAETCSI CEMbEM, a MOJTYYEHHBIH COPT — THOPUIHBIM.

[Ipy ckpemmMBaHUM PpPA3NTUYHBIX BHJIOB TOTOMCTBO OOBIYHO OBIBA€T
CTEPWJIbHBIM. OJTO CBSI3aHO C TEM, YTO YHCIO XPOMOCOM Yy pa3HbIX BHUIOB
paznnyHo. HecxomHple XpOMOCOMBI HE MOT'YT HOPMAJIbHO CXOAMTBCS B Hapbl B
Ipouecce Meno3a, 1 00pa3yronIrecs MOJIOBbIE KIETKU HE MOIY4at0T HOPMaJIbHOTO
Habopa xpomocoMm. OJHaKO eciu y Takoro rulOpuaa MPOUCXOJUT TIE€HOMHas
MyTalus, BBI3BIBAKOIIAA YIABOCHUE YMCIIA XPOMOCOM, TO MEHO03 IPOTEKAET
HOPMAJIbHO U JA€T HOPMAaJIbHbIE MOJOBbIE KJIeTKU. [Ipu 3ToM rubpuanas gopma
npuoOpeTaeT CHOCOOHOCTh K PAa3MHOXKEHUI0O M YTpPauMBaeT BO3MOXHOCTb
CKpELIMBaHUs C POAUTENbCKUMHU popmamu. Kpome TOro, MeXKBHIOBBIE THOPHIBI
pacTeHU MOTYT Pa3MHOKAThCsl BET€TATUBHBIM ITyTEM.

[ToTOMCTBO OJHOTO 3JIUTHOTO pAacTeHHs, OTOOPAHHOIO M3 MYTaHTHOMH
NOMYJISILUN, HA3bIBAETCA MYTAHTOM, a MOJYYEHHBII COPT — MyTaHTHBIM.

IIpu maccoBoM oTOOpe OTOMpPAIOT MHOXKECTBO PACTEHMH, KOTOpbHIE B
HauMOOJIbIIEH CTENEHM OTBEYAIOT 3ajayaM CeJeKIHMH, W Pa3MHOXKAIT HX
coBMeCTHO. Bb1OOp nim oT00p *KenarenbHbIX, Han0oJiee MPUTOAHBIX AJI CENEKINH
TUIIOB HA3bIBAIOT TIOJIOKUTEJIBHBIM MAacCOBBIM OTOOpOM, a HCKOPEHEHHE
HEeXeJaTeNbHbIX (OPM - OTPUIIATEIbHBIM.

[Tpumepamu OTpHUIIATETLHOTO MacCOBOTO OTOOPA SIBJIAETCS YXOJ 3a 3aacoM,
KOTIJla Ipy pyOKax yao/Ja yAalsiT HauMeHee LIEHHBIE TOPO/Ibl IE€PEBHEB.

B Tom cnyudae, korma B HACAKIEHUU OTOUPAIOT JIydIllME JI€PEBbs,
OTJIMYAIOLIMECS MO MNPAMBIM WM KOPPEIATUBHBIM IPU3HAKaM, TO 3TO IMPUMEP

ITOJOXUTEIBbHOT'O MacCOBOI'O 0T6opa. K IMPAMBIM IIPU3HAKaM OTHOCATCA:
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e ObICTPOTAa pOCTa, OMNpeneseTcs] KaK OTHOIIEHHWE BBICOTHl H
BO3pAacTa;

® OUYMINAEMOCTb CTBOJIA OT CYYbEB;

® I[IOJIHOJAPEBECHOCTS;

® TOJIIIMHA U YIOJl OTXOXKACHUSI OOKOBBIX BETBEM.

KoppensatuBHble npu3HAKK 3aBUCAT Ipyr OT napyra. Hampumep, crpoenue
KOpPBI JIEPEBBEB KOPPEISATUBHO CBA3AHO C (PU3MKO-MEXAaHUYECKMMU CBOMCTBAMHU
JPEBECUHBI.

[Ipu ogHOKpaTHOM OTOOpE C JYUIIUX JEPEBbEB Mepes pyOkoil coOuparoT
CEMEHa M HCHOJB3YIOT I moceBa. D(PPEKTUBHOCTh TAaKOro crocoda s
NEPEKPECTHOOMNBUIIEMBIX PACTEHUN HEOOJbIIasg, TaK Kak CEeMEHa HMEIOT Kak
MaTEpPUHCKYIO, TAaK OTLOBCKYIO HACJIEICTBEHHOCTh U HEJb3sl OKUIATh MOIYYECHUS
CTPOTO BBIPAKEHHOTO OTOMCTBA, KOTOPOE MOJIHOCTBHIO Obl YHACIEA0BAJIO LIEHHBIE
NpU3HAKU JepeBbeB. HO ecnu mnpu  BhIpAIMBAaHUU CESHIIEB MPUMEHUTH
HoCIeAYOUMI 0TOOp Ha OBICTPOTY POCTA, TO MOCAI0YHBIN MaTeprall 3HAYUTEIIbHO
yiyqmures. [103ToMy OZHOKpaTHBIA MaccoBbIA OTOOp SBISIETCS MPOCTHIM U
JOCTYIIHBIM MO TEXHHUKE MPOBEJIEHHUS CIOCOOOM M €ro ClefyeT PEeKOMEH/I0BATh
JUISL UICTIOJIb30BAHMS B IIPAKTUKE JIECHOTO XO35ICTBA.

MHorokpatHbelii MaccoBblii 0TOOp Oojiee 3(p(dEeKTUBEH, TaK Kak OH
NOBTOPSETCA Ha psiie MOTOMCTB. VCIOap30BaTh €ro B JIECHOM XO3SICTBE CIIOKHO,
TaK KaK OH ITPOBOJUTCS JecATKaMu JieT. [[puMeHsATh ero MOXKHO i1 TOpPOA, PaHo
BCTYNAIOIIMX B CTaAUIO IJIOJOHOIICHUS (JemMHa OOBIKHOBEHHAsA, OOJienuxa u
T.J.) IPU UICKYCCTBEHHOM Pa3BEJICHUU.

MHorokpatHbiii 0TOOp MOXKET NEeperTH B HENpepbiBHBIA. B 3TOM ciyuae
AIIUTHBIE PACTEHMS] M3 JIyYllIed CEeMbH BBIICISIOT W3 rojla B TO[, MoKa

HOJ'Iy‘-ICHHBIfI, Ha €€ OCHOBC COPT BBICCBACTCs B ITPOU3BOACTBO.
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3AK/IIOYEHUE

Jlec - 3TO CIOXHO YCTPOEHHAs 3KOJIOTMYECKAS CHCTEMA, a HE TOJBKO
CPEACTBO MPOU3BOJCTBA JPEBECUHBI U MTOATOMY Ha COBPEMEHHOM 3Tare pa3BUTHS
oOmiecTBa, HEOOXOIMM TMEpPeXoJ] OT MPOCTOr0o IMOJIb30BAHUS JIECOM K
OTBETCTBEHHOMY YINPABJICHUIO HM B pPaMKax CJIOXHUBIIUXCA SKOCHUCTEM.
HeoOxoaumo w3y4deHWE, COXpAaHEHHE, WCIIONIh30BAaHUE U  BOCIPOU3BOJICTBO
reHo()oH/1a JIECOB, YTO SBJISIETCSI OCHOBOM /I pean3alii UIEH OTBETCTBEHHOTO
UX YOpaBJI€HUS, HEUCTOLIUTEIBHOTO U 3(PPEKTUBHOTO JIECOMOIb30BAHMUS.

Jlist HaygHOro oOecnedeHusl Ipyu PElIeHUH 3TUX 33Ja4 BO MHOTMX CTpaHax
MUpa ObUTH CO3/1aHbl U (PYHKIIMOHUPYIOT CHEIUATIbHBIE CTPYKTYPHI (JJabopaTopuu,
Kadeapbl, WHCTUTYTHI), KOTOpbIE BeAyT (yHIaMEHTaIbHbIE U MPHUKIAJIHBIC
MCCIIEIOBAHUS TI0 JIECHOW F€HETHUKE U CEJIEKIIUU.

NuTeHcudukanys JIECHOTO XO3SMCTBA JOJKHA WITH IO IMYyTH YCUJICHHS
MPOJYKTUBHOCTH JIECOB M COKpAIleHUs] CPOKOB MX BhIpalluBaHus. B Hacrosiee
BpeMs pa3paboTaHbl METO/ABl YIYUIIEHUS TEHETUYECKOr0 KauecTBa MOCaJI0YHOTO
Matepuajia M BbIPAlIMBAEMBIX HUX HHUX JIECHBIX KyJIbTyp. llpu mmaHupoBaHuu
JICCOKYJIBTYPHBIX M JIECOBOJAUECKHX paboOT HE0oOXOAUMO TMpeaycMaTpuBaTh
WCIIOJIb30BaHUE T€HETUYECKH YIYUIIEHHBIX COPTOB JI€PEBBHEB.

['eneTnueckoe  yiydllieHHE JIECOB  OYIYIIEro  BKJIIOYAET  CUCTEMY
peKOMEeHaIuil Mo BhIOOPY HamOoJee pallMOHATBHBIX METOJOB BEACHHS JIECHOTO
X034MCTBa HA OCHOBE T'€HETHYECKOI'0 aHAJIN3a HACIEICTBEHHOCTH U U3BMEHYUBOCTH
JIECHBIX JPEBECHBIX pacTeHuil. HM3ydeHWe TEeHETMKHM TOMyISUHN JIECHBIX
JIPEBECHBIX  PACTCHWM  TO3BOJSET  TIyOXEe  pacKpbIiTh  3aKOHOMEPHOCTH
€CTeCTBEHHOTO  OTOOpa,  CO3JaloIIero  MHOrooOpasue  HacleICTBEHHOMU
U3MEHYUBOCTH.

HeyknoHHBIH pOCT B JIECHOM XO3SWCTBE MEXAHU3ALUMU, ITPOBEICHUE
MEJIMOPaTUBHBIX Pa0bOT, UCIOIB30BaHNE MUHEPATIbHBIX YA00OPEHUN CTaBIT BOMPOC
0 HEOOXOIUMOCTH BBIBEJICHHS HOBBIX ()OPM M COPTOB, KOTOpPHIE MOTJIA ObI

YCIICIIHO HUCIIOJIb30BATh 3TH U3MCHCHM.
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[Ipu BEIpamIUBaHWUY JICCHBIX HACAKICHUA W3 HOBBIX COPTOB M ()OPM CIIeyeT
co37aBaTh CHCIUATM3UPOBAHHBIC XO3SHCTBA B COOTBETCTBHM C HANPABICHHUSIMHU
CEJICKIIHH.

Baxxnass 3agada, TOCTaBiCHHas TEpell JICCHBIM  XO3SHCTBOM  TIO
WHTCHCHU(DHUKAITNH JICCOXO3SHUCTBEHHON OTpaciiv, O3Ha4YaeT HE TOJHKO YBEIHMUCHHUE
o0bemMa pyOOK M TiepepabOTKH [PEBECHHBI, HO M BHEJPECHHWE HOBBIX, OoJjee
(G ()EKTUBHBIX TEXHOJOTHUH JICCOBOCCTAHOBIEHUSA. B ToM wmcie co3maHue
OBICTPOPACTYIINX  BBICOKONPOIYKTUBHBIX IUIAHTAIIMOHHBIX JIECOB, YTO HE
BO3MOXXHO 0€3 Hay4dHbIX pa3pabOTOK, HCIIOJIb30BaHUSI BBICOKOKAUYECTBEHHBIX
CEMSH, HOBBIX COPTOB M JPYroro IEHHOTO reHO(OHAa, KOTOPBIH COCTAaBUT OCHOBY
BBICOKOI((DEKTUBHBIX TEXHOJOTUH B BOCCTAHOBJIEHUHU JiecOB. [lomoiHUKOM B
3TOM JIeJie JIOJDKHA CTaTh JIECHAs HayKa, U B MEPBYIO OUYEPE/b JIeCHAsI TeHETUKA U

CCJICKIO M.
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