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1. OPTAHM3AIIMS CAMOCTOSTEJIBHOM PABOTHI

1.1.

Opranu3anioOHHO-METOIUYCCKIE JaHHBIC TUCIIUILTAHBI

HanmenoBanue TeMbl

OO6muii 00BEM YacoB TI0 BUJAM CaMOCTOSITEITLHONU PaboThI

(uz maon. 5.1 PII]])

HOJTOTOBK
a
KypCOBOTO
IpOCKTa
(pabotsI)

HOJTOTOBKA
pedepara

WHIWBUAYaIbHBIC
JIOMallHue
sananus (M/13)

CaMOCTOATCIIBHOC

BorpocoB (CHB)

H3y4YCHUC

HOJrOTOBKA
K 3aHATHSIM
(I1x3)

2

3

5

6

7

Tema 1.
BBenenrie B 00TaHUKY.
PacTurennHas KineTka

1,0

5,0

3,0

Tema 2
TkaHu BeICIIMX
pacTeHuit, ux
¢dbyHKITHH,
KITacCCUpUKAIIS,
BO3HHKHOBEHHE,
0COOEHHOCTH CTPOCHHSI

2,0

5,0

3,0

Tema 3 BereratuBHsie
OpraHbl BBICIITUX
pacTeHuil

2,0

5,0

3,0

Tema 4 Beenenue B
CUCTEMATHKY.
Haguapctso AnepHsle.
IapcTBO rpubH!

2,0

5,0

3,0

Tema 5 LlapcTBo
pactenus. [Toguapctso
HU3IINE PACTCHUS WIH

BOJIOPOCIIHL.

1,0

5,0

2,0

Tema 6
ApxeroHuanbHbIe
pacTeHus

2,0

5,0

2,0

Tema 7
I'enepaTtuBHBIE OpraHb
MOKPBITOCEMEHHBIX
pacTeHuil.
Pa3zmHoxxeHue u
BOCIPOU3BE/ICHUE
pacTeHui

4,0

4,0

1,0

Tema 8 Cucremaruka
MOKPBITOCEMEHHBIX
pacrenuii. Kitace
JIByosibHBIC

2,0

2,0

1,0

Tema 9
Kmacc OnHononsHbIE

2,0

2,0

1.0

10

Tema 10. I'eorpadust u
SKOJIOTHUSI pACTCHUI

2,0

2,0

1,0

2. METOJUYECKHUE PEKOMEHJIAIIAU 11O TOATI OTOBKE
KYPCOBOM PABOTA (ITPOEKTA)

He npeagycmorpeno PYIL




3. METOAUYECKUE PEKOMEHJALIUAN
IO MOATI'OTOBKE PE®EPATA/9CCE
He npenycmotrpeno PIT/I.

4. METOANYECKUE PEKOMEHIALIMY IO BBIMOJHEHUIO
WHINBUIYAJBHBIX JTOMAIIHUAX 3AJAHUI

NunuBuayanbHble qOMAIIHUE 3aJaHUs BBIMONHSIOTCS B BUJIE IIpe3eHTauuid. B xaxaom
paszene CTyJIeHT JOJIKEH MPEICTaBUTh OJTHO MHAMBUIYaTbLHOE JJOMAIITHEE 3a/1aHHe.
4.1 TeMbl HHAMBUAYAJIbHBIX JOMANIHUX 32JaAHUH

1. UnauBuayaabHoe aomamHee 3amanue 1 (MI3-1). Benenue cioBaps M MNOATOTOBKa

MIPE3eHTAlNN 110 TeMe «PacTuTenbHas KIeTKay.

2. UnguBuayanbHoe nomamHee 3aganme 2 (M/I3-2). Benenue crnoBapss M MOATOTOBKA

npe3eHTauuu no TemMe « TkaHHW BBICIIMX pAaCTECHUN.

3. UnapmBuayanbHoe nomamHee 3aganme 3(M/3-3). Benenuwe croBaps M MOATOTOBKA
MIPE3EHTAMK T10 TeMe «BereraTtuBHbIE OPraHbl PACTECHUI.

4. UnpuBuayanbHoe nomamHee 3aganue 4 (M/3-4). Benenue crnoBapss M MOATOTOBKA
npesentanuu 1o Teme «llapctBo ['puGhI».

5. UnaguBuayanbHoe nomamHee 3aganme S (M/3-5). Benenue crnoBapss M MOATOTOBKA
Mpe3eHTanuu 1o teme «Bomopocam».

6. UnauBuayanbHoe nomamHee 3aganme 6 (M/3-6). Benenue cnoBapss M MOATOTOBKA
MIPE3EHTALMM 110 TeMe «BrIcuIne CriopoBbIe PACTEHUSY.

7. UnpmBuayanabHoe aomamHee 3aganume 37(M/A3-7). Benenue cioBaps U MOATOTOBKA
MPE3EHTAMK 110 TeMe « ['0JToceMEeHHbIE pacTEHUSI.

8. UnamBuayanbHoe nomamHee 3aganue 8 (M/I3-8). Benenue cnoBapss M mMOATOTOBKA
npe3eHTanuu 1o teme «L{BeTok u couBeTus».

9. UnauBuayanbHoe aomamHee 3aganue 9(M/3-9). Benenue crnoBaps U MOATOTOBKA
npe3eHTanuu 1o teme «CeMs U momy.

10.UnauBuayansHoe aomamHee 3aganue 10 (U3-10). Benenue cinoBaps U MOArOTOBKa
npe3eHTanuu 1o teme «lloaknace unneHunabn.

11. HWuauBuayaabHoe nomamHee 3axanue 11 (M/3-11). Benenue cioBaps u moJaroToBka
npesentanuu 1o teme «lloaknacc Po3uaby.

12. HWupuBuayaabHoe nomamHee 3axanue 12 (M/13-12). Benenue cioBaps v moJAroToBka
npeseHTanuu 1o teme «lloaknace JlaMmumas».

13. HWuapuBuayaabHoe nomamHee 3axanue 13 (M/3-13). Benenue cioBaps u moJarotoBka

npe3eHTanuu 1o teme «lloaknace Acrepuabi».

14. HWupuBuayaabHoe nomamHee 3axanue 14 (M/13-14). Benenue ciioBaps v moJAroToBka
npesentauuu 1o teme «lloaknace Jlumuuab.

15. HWuauBuayaabHoe nomamHee 3axanue 15 (M/3-15). Benenue ciioBaps v moJarotoBka
npe3eHTanuu 1o teme «lloaknacc Apeunab».

16. HuapuBuayaabHoe nomamHee 3axanue 16 (M/3-16). Benenue cioBaps v moJarotoBka
npe3eHTanuu 1o Teme «I eorpadust pacTeHU».

17. WnapuBuayaabHoe nomamnee 3axanue 17 (M/3-17). Benenue ciioBaps v moJAroToBka
MPE3EHTALMN 110 TEME «IKOJIOTUS PACTCHUIN».

4.2 ConepxxaHue MHAMBUAYAJIbHBIX IOMAIHUX 3aJaHUI

CTpyKTypa MaTepuajioB B 3JIEKTPOHHOM BH/I€
— TutynbHeIN cnailg;



— UndopmanoHHbIe CITaibr;
— 3aBepiiaromui ciaa.

B TuTynpHOM cilaliie yKa3blBarOTCs:
— Tema MHIMBUAYATBHOTO JOMAIIHETO 3aJaHUS;
— daMuius, UMsI COCTAaBUTEIIS;
HudopmaninoHHble cllaii/ibl MOTYT CO/IEPKATh JUarpaMMbl U rpauKH, TaKKe TEKCTOBBIE,
TabnnyHbie. BeIOOp THIA HHPOPMAITNH, CXeM CTPYKTYPUPOBAHHUSI TAHHBIX, OYEPETHOCTH MX
M3JI0KEHUS OCYIIIECTBIISECTCS HEMOCPEACTBEHHO MAaruCTPaHTOM. 3aBEpIIAIONIUN CIIanT
COZIEPKUT TE KE JAHHBIE, UTO U TUTYJIBbHBIN CIIANI.

4.3 Ilopsa0K BbINOJHEHHUS 3aJaHU

dopmar ciaaiaoB

— ITapameTpsl cTpaHULIBL

— Pa3zmep cnaiiioB - 3KpaH

— OpueHranus — anb0oMHast

— [llupuna — 24 cm

— Bricota — 18 cm

— Hymepanus cnaitnos ¢ Nel

— @opmar BeiauM ciainaoB — «lIpe3eHTanus Ha SKpaHe»

— I'padmyeckuii 1 TEKCTOBBIA MaTepHal pa3MEIIaOTCs Ha ClIaifIax Tak, YTOOBI CJIeBa U CIIpaBa
OCTaBaJIOCh UCIIOJIB30BAHHOE T0JI€ MUPUHOM He MeHee 0,5 cM.

Odopmiienue caaiiio

— PexomeHnyercst HCTosIb30BaTh TEMHBIN (OH CIIaliI0B

— HUcnonb3yemsbie mpudtel Times New Roman, Arial, Arial Narrow.

— Hauepranus: 0OBIYHBIN, KypCUB, MTOTYKUPHBIHA

— LIBeT 1 pa3mep mpudTa 10KEeH OBITH 10100paH TaK, YTOOBI BCE HAAMUCH OTUYETINBO
YUTAINCHh HA BEIOPAHHOM I10JIE CiIaiiia

Pexomennyembie pazmepbl mpudToOB.

Bun o6bexra Pasmep mpugra
3aroJIOBOK ClIaiaa 22-28 pt
[1013ar0JIOBOK 20-24 pt
TEKCT 18-22 pt
MOJIMCH TAHHBIX B IMarpaMmax 20-24 pt
IOJIMCHU OCEU B AMArpaMmax 18-22 pt
3aroJIOBKM OCEH B MarpaMmax 18-22 pt
HIPUQT JIeTEH IbI 16-22 pt
HOMEp CJIai0B 14-16 pt
uHopmanys B TaOIHIAX 18-22 pt
JAmnarpammbl.

— JlmarpamMmbI TOTOBSITCS C HCIIOJIB30BAHUEM MacTepa AuarpamMm TaOIuyHOro npoieccopa MS
Excel.

— JI71s1 BBIBO/TA YMCIIOBBIX JAHHBIX UCITOJIB3YETCS YHCIIOBOM (hopMaT ¢ pa3ieIuTeIeM TPYIIIT
paspsaoB. Eciiu njanHbie SBISIFOTCS APOOHBIMH YUCIIAMH, TO YHCIIO OTOOPAKAEMBIX TECATUYHBIX
3HAKOB JOJIKHO OBITh OJIMHAKOBO JIJIs1 BCEH TPYIIIBI 3TUX JaHHBIX (BCETro psija MOMUCeH
JTAaHHBIX )

— JlaHHBIE ¥ IOMUCH HE JOJKHBI HAKJIAABIBATHCS IPYT HA APYTa M CIUBATHCS C rpaduueCKUM
PEIaKTOPOM JTharpamMmmbl




— CTpyKTypHBIE JHArpaMMbl TOTOBSITCS C IOMOIIBIO CTAHAAPTHBIX CPEACTB PUCOBAHMS ITAKETA
MS Office.

— Ecnu ipu popmaTupoBaHum craiia ecth HEOOXOANMOCTH IPONOPIIUOHATFHO YMEHBIINUTh
pasmep auarpaMMbl, TO pa3mMep MPUGTOB JOJKEH OBITh YBEIMYECH C TAKUM PACUETOM, YTOOBI
peaibHOe 0TOOpakeHne 00BEKTOB AUArPAMMBI COOTBETCTBOBAJIO 3HAUCHUSM, YKa3aHHBIM B
TaOJIHLIE.

.Tabauumbi.

- TabnuuHas nHGOpPMAIHS BCTABISIETCS B MAaTEpUalIbl KaK Ta0IHIIa TEKCTOBOTO MPOIIeccopa
MS Word wm tabnuanoro nporeccopa MS Excel.

- [Ipu BcTaBke TaOIUIBI KaK O0OBEKTA U MPOIMOPIIMOHATHEHOM U3MEHEHUH €€ pa3Mepa peallbHbII
oToOpakaeMbli pazMep mpudTa T0HKeH ObITh HE MeHee 18 pt.

- Tabnuibl 1 qUarpaMMBbl pa3MENIaOTCs Ha CBETIIOM WK OelioM (oHe.

AHuManus 00beKTOB U Nepexoj caaiaoB.

- B tutynbHOM 1 3aBepiIaronieM ciaiiiax UCHoIb30BaTh aHUMAIIMIO OOBEKTOB HE JAOMYCKAeTCs
- B uHpOpMaIIMOHHBIX ClTaliaX MOMYyCKAeTCs MCIOIh30BAaHUE AaHUMAIIUU O0BEKTOB TOJIBKO B
cllydae, €ClId 3TO He0OX0UMO sl OTPAXKEHUSI U3MEHEHU, MPOUCXOAIINX BO BPEMEHHOM
WHTEpBaJe, U €CIIM 0YEPEIHOCTh AHUMHPOBAHUS 00BEKTOB COOTBETCTBYET CTPYKTYpE JIOKIIAIA.
B ocTanpHbIX cily4asix HCIOJb30BaHNE aHUMAIIMH HE JOMYCKaeTCs

- JIst cMeHBI claiiIoB MCMONIb3YETCS PEXKUM «BPYUHYIO». Pasperaercs ncmnoib30BaHme
CTaHIApTHHIX 2P (HEKTOB mepexoaa, KpoMe 3 (HEKTOB «OKATIO3M», KIIIAIIKN, «PACTBOPEHUEY,
«TOPU3OHTATBHBIE TIOJOCKI». J{J1s BCEX CIaifIoB MPUMEHSETCSl OTHOTHITHBIN 3P eKT mepexoa.
- 3ByKOBO€ CONPOBOXKJICHHE aHUMALIUU O0BEKTOB M MEPeXo/ia CIaiI0B HE UCIIOIb3YETCs

4.4 Tlpumep BbINOJHEHHS 3aJaHUS

Buner xopHeit

—> [lpuAaaTouHble - PasBMBalOTCA HA
no6ere
&
. N An3
y B e 3apoablwesoro
p 5 TC M KOpeluKa cemeHu
4

BoKoBble - pa3suBaloTcA Ha
FNaBHOM KOpHe

Bce KOPHY OAHOTO pacteHnn obpasyior

KOPHERYI\ARTAMY
M
THHI:-I KOPHEBBIX CHCTEM ppipacen s
crEP*HEBaﬂ Mouxosaran
-y BBYADABHGIE PECTEHMA: - ¥ QRHOG0NbHBIE PACTEHNEH:
$acane, ropoy, abaoun, gyb. MILEHHLE, HYEYPYIa, NyE, ndniEn KopeHb — oceBoit opraH, obnagatoLmit
CNOCOGHOCTBIO k HEOTrpaHU4EHHOMY POCTY 1
CBOVICTBOM MOMOXMTENBHONO re0TPONuamMa
oo - - OYHKLWM KOPHS:
y e 1. YKpenneHue pacTeHus B NOYBE 1 yaepxkaHue
T F '\. L .:-,__ -}" ..._.\ HaA3eMHOW YacTu pacTeHus;
) :, | b @ -\pﬁt' |.I'¥ 2. MornoleHne Boabl N MUHEPaIbHbIX BELLECTB;
I L3 .|."'\; 3. MNpoBeaeHue BelLecTs;
i 4. MOXET CIyUTb MECTOM HAKOMIEHNS MUTATEMNbHbIX
i BeLLECTs;
PaianTel rnasHuii, NaEHB HE DEIANT. 5. CIy T OpraHoM BEreTatuBHOIO pasMHOXKEHUS.
CONGESIE W PaiauTel NPREATCMHER
AT O HEIE B W &m:.lnﬁmﬁ;",ﬂ- 57 MyShared



KOpeHb = 04WH U3 BaXHbLIX BereTatTuBHbIX
opraHoB pacTeHuA

- g
KopHesas cuctema A B e
3TO COBOKYMHOCTL eoptes
BCEX KOPHeW pacTeHus

KOpHeBana
cucTtema

3anaHue.
Ha pucyHke HaiavTe BUALI KOpHEN:
rNaBHbiA, GOKOBON, NPUOATOMHBLIA

5. METOAUYECKHUE PEKOMEHJALIUHA 110
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

5.1. Kieroynasi Teopusi 1 HCTOPHS U3yYeHHUs KJIETKH.
Ilpu uszyyenuu onpoca Heobxo0UMo 06pamume GHUMAHUE HA CeOVIoWUe 0COOEHHOCHU.

M. Ilneiinena u T. [lIBanHa nepBbIMU CHOPMYTUPOBATN KIETOUHYIO TEOPUIO, OCHOBHON
IYHKT KOTOPOH YTBEP>KJaJl, YTO BCE OpPraHU3MbI, B TOM YHUCJIE€ PACTUTEIIbHBIE M YKUBOTHBIE,
COCTOSIT U3 IPOCTEHMIINX YACTHULl - KJIETOK, a KaXxaasi KJIETKa - CaMOCTOATENbHOE 1iesioe. OnHaKo
B OpraHU3Me KJIETKH JIEHCTBYIOT COBMECTHO, (POPMHUPYS TAPMOHUYHOE €TUHCTBO.

[To3gHee B KIETOYHYIO TEOPUIO TOOABISIIUCH HOBBIE OTKphITHs. B 1858 1. Hemerkwmii
yaeHblii P. BupxoB o0OocHOBai, 4TO BCe KJICTKH OOpa3yloTcs W3 APYrHX KIETOK IyTeM
KJIETOYHOI'O JeJeHUs: "BCsIKas KJIIETKA U3 KIETKH''.

Knerounas Teopusi mociyxuia oCHOBOM BO3HUKHOBeHHS B XIX B. Hayku nuronoruu. K
koHITy XIX B. 61aronapst ycnoKHEHHIO MUKPOCKOITMYECKOM TEXHUKU OBUTA OTKPBITHI U U3YUEHBI
CTPYKTYPHBIE KOMITOHEHTBI KJIETOK U IIPOLIECC UX AENEHUSA. DIEKTPOHHBIM MUKPOCKON MO3BOIUII
UCCIIEIOBaTh TOHYAMIINME CTPYKTYPHI KJIETOK. BblI0 OOHapyXeH YAHMBUTEIBHOE CXOJCTBO B
TOHKOM CTPOECHMH KJIETOK MPEICTaBUTENIEH BCEX LAPCTB )KUBOM MPHUPOIBI.

OCHOBHBIE NOJIOKEHUS COBPEMEHHON KJIETOUYHOM TEOpUU:

KJIETKa - CTPYKTYpHO-(QYHKIMOHAJIbHAs €IMHHIIA BCEX >KMBBIX OPIaHHM3MOB, a TaKXkKe
€MHMIIA Pa3BUTUS;

KJIETKaM MPHCYIlle MEMOPaHHOE CTPOCHUE;

A7IpO - TJ1aBHAs YaCTh 3 YKAPUOTUUYECKOM KIIETKH;

KJIETKU Pa3MHOXKAOTCS TOJIBKO JIEJICHUEM;

KJIETOYHOE CTPOEHHE OPraHU3MOB CBUJETEIBCTBYET O TOM, UYTO PACTEHUS U KUBOTHBIE
MMEIOT €IMHOE ITPOUCX0KICHHE.

5.2. Bakyo,iu U KJI€TOYHbIH COK.

Ilpu usyuenuu 6onpoca HeoOxX00UMo 0opamums GHUMAHUe HA cledyroujue 0CoOOEeHHOCMIU.

Y pacTreHHil BaKyoiau — MPOU3BOJHBIE IHIAOIUIA3MATUYECKOW CETH , OIPAHUYEHHBIE
MeMOpaHOH - TOHOIJIACTOM U 3aIOJHEHHBIE BOJASHUCTBIM COJEPKUMBIM - KJIETOYHBIM COKOM.
Bakyonu ceMsiH HEpPEIKO COAEpKaT U OCNKU-MPOTEUHBI. PacTUTENBHBIE BAKYOIH YacTO CIIYXat
MECTOM KOHIIEHTpAllul pa3HOOOpPa3HBIX BTOPUYHBIX META0OJUTOB - MOJU(EHOIBHBIX
COeMHEHUH: ()IIaBOHOWJIOB, AHTOIIMAHOB, TAHHIJIOB M 230TCOACPKAIIUX BEIIECTB - ATKAIOUIOB.
B kiieTouHOM cOKe pacTBOPEHBI TaKKe MHOTHE HEOPTaHUYECKHUE COSTUHEHUSI.




Kpucramner okcanara KanbIMs 4alle BCEro HAKAIUTMBAIOTCS B TE€X OpraHax PacTEeHUH,
KOTOpBhIE OOBIYHO COpACHIBAIOTCS — JIMCThS, KOpa, BOJOCKH 3muaepMbl. PocT BTOpHMYHOM
KJIETOYHOW CTEHKM NPOMCXOAWUT B pe3yibTare amnmno3uuuu. IlnazmonmecmMbpl  IpPOHU3BIBAIOT
3aMbIKarolue IIeHKU nop. O0beIMHEHHbIE IUIa3MOJECMaMH MPOTOIIACTHI KIETOK, 00paszyroT
€AMHOE 1IeJI0€ - CUMIUIACT. B pe3ynprare KU3HEAEATEIbHOCTH KIETKH LIEJUII0JIO3HAs KJIETOYHAs
CTEHKa MOYKET MpeTeprieBaTh N3MEHEHUS.

5.3. ZKusneHHblid HUKJI U U PepeHIuPOBKa KIETOK.

IIpu uzyuenuu gonpoca HeobxX00UMo 0bpamums eHUMAHUE HA cledyiouue 0COOEHHOCIU.

Ku3HeHHBIH IUKJ KJETKH — TOCIEA0BATEIbHOCTh COOBITUM, MPOUCXOIAIINX OT MO-
MeHTa 00pa30oBaHUs JaHHOW KJIETKH J0 €€ JETCHUS Ha JouepHHe KIeTKd. COriacHo APyromy
OTIpeIeNIEHUIO0, KIIETOYHBINA IUKII — )KU3Hb KJIETKH OT MOMEHTA €€ MOSBJICHUS B pe3yjIbTaTe Jeje-
HUSl MAaTEPUHCKOM KJIETKH U JI0 €€ COOCTBEHHOTO JeJIeHUs WiH Tubenu. B TeueHne KIeToqHoro
[UKJIa KJIeTKa pacTeT U BUAOU3MEHSIETCS TaK, YTOOBI YCIEIIHO BBIMOJHITH CBOM (DYHKUHU B
MHOTOKJICTOYHOM OpraHu3Me. ITOT MPOIecC HOCUT Ha3BaHUe AU GEPEHIIMPOBKHU. 3aTeM KIIETKa
YCIICIIHO BBIMOJHIET CBOU (PYHKIIMHM B TE€UEHUE OMPEIEICHHOTO MPOMEXYTKa BPEMEHH, MOCIIe
YEero NpUCTYMAaeT K JCJIECHUIO.

[ToHsTHO, YTO BCE KJIETKH MHOTOKJIETOUYHOTO OpPraHHW3Ma HE MOTYT JENUThCS OecKoHed-
HO, MHAYE BCE CYIIECTBA, B TOM YHCJIE U YEJIOBEK, ObLIN ObI O€CCMEPTHBIMH.

DT1Oro He npoucxoauTt, noroMmy uro B JIHK umeroTcss «rensl cMepTu», KOTOpble aKTUBH-
PYIOTCSI TIpH OTIpeeNeHHBIX ycnoBusaX. OHM CHHTE3UPYIOT OMpeielieHHbIe OelKu-(epMEHTHI,
paspyliaroniie CTpyKTypbl KJIETKH, €€ opraHesuibl. B pe3ynbTare, KieTka cxkMMaeTcs U moruoda-
er.

Takas 3anporpaMMupOBaHHas KJIETOYHAas CMEPTh HOCUT Ha3BaHue anonrto3a. Ho B nepu-
0J1 OT MOMEHTA MOSBJICHUS KJIETKU U JI0 alloIT03a, KJIETKa MPOXOJUT MHOKECTBO JEICHUH.

KieTo4uHEBII UK COCTOUT U3 3-X INIaBHEIX CTAIUMU:

1. HWHurepdasza — neprog MHTEHCUBHOTO POCTa U OMOCUHTE3a ONPEICTICHHBIX BEIIECTB.

2. MwuTo3, WM KapuoKuHE3 (JACIICHHE Ipa).

3. luToxkuHe3 (IeneHNe UTOTIA3MBI).

JlaBaiiTe OoJiee MOAPOOHO OXapakTEePU3yeM CTaJUU KIETOYHOTro muKiIa. Mtak, mepBas —
310 MHTEpda3za. urepdasza — Haubonee mpoAorKuTeNbHas da3a, Nepruo]] HHTEHCUBHOTO CUHTE-
3a 1 pocTa. B KileTke CUHTe3UpyeTcss MHOTO BEILECTB, HEOOXOAUMBIX IS €€ pOCTa U OCYIIECTB-
JIeHUs BCEX CBOMCTBEHHBIX eil PpyHKIuil. Bo Bpems unrepdassl npoucxoaut perummkanus JJHK.

MuTto3 — npotiecc AeseHus aapa, Mpu KOTOPOM XpOMaTH/IbI OTAENIAIOTCS IPYT OT Apyra u
nepepacnpeestoTcs B BUAE XPOMOCOM MEXAY JOUEPHUMHU KIIETKaMHU.

[{uTokuHE3 — mpolEecCc pa3fesieHns UTOIIa3Mbl MEXIY IBYMS JTOUEPHUMH KIETKaMH.
OOBIYHO TO/T HA3BAaHUEM MHTO3 IUTOJIOTUN OOBEAWHSIIOT CTaIuI0 2 U 3, TO €CTh JeJIEHNE KIETKU
(KapuOKHWHE3), U JCIICHHE IUTOIIa3Mbl (IIUTOKUHE3).

5.4.BbinesurTesibHble TKaHu. HapyKkHble ¥  BHYTPeHHHE  BbIJeJUTEIbHbIE
CTPYKTYPHI.

Ilpu usyuenuu 6onpoca HeooOxX00UMo 0opamums GHUMAHUe Ha cledyrujue 0CoOOEeHHOCMIU.

Bce BrimenuTenpHbIe TKAHH TOAPA3ACISIOT HA JIBE TPYIIHI - HAPY)KHBIC BBIICTUTEILHBIC
TKaHU U BHYTPEHHUE BBIJCIUTEIbHbIC TKAHH.

K HapyXHBIM  OTHOCAT:  JKEJIE3WCTHIE  BOJOCKH, HEKTapHUKH,  THIATOJBI,
MUIIEBApUTENIbHBIE KENe3KH HACeKOMOSIHBIX pacTeHuil. JKenmesucrble BOJOCKH MOTYT OBITH
OJTHOKJICTOYHBIMH M MHOTOKJIETOUHBIMH. B HX KieTKaxX BbIpabaThIBAIOTCS dPUpPHBIE Macia WU
OpraHUYECKHUE KHCIIOTHI.

HektapHuky BBIIEISIOT CaXapuCTYIO KHAKOCTh, CIYXKAIIyl HJs TPUBICYCHHUS
HACEKOMBIX - onbuihTeNeH. Yalle OHM HaXOASATCS B LIBETKAX.

['mnaTonbl BBIISISIOT HApYXKy KareabHO-KHAKYIO BOJIY M PAaCTBOPEHHBIC B HEH COJIM.
Bonsiabie ycthuiia (ruaato/sr) 00pa3oBaHbl ABYMS (3aMBIKAIOITUMU KJIETKAMH ), HO JIMIIICHHBIMA



MOJBIKHOCTH B OTJIMYUM OT OOBIUHBIX yCThbUIl. [Ipy HM30BITOYHOM TMOCTYIUICHMH BOJBI B
pacTeHre u Ocia0JeHHOW TpaHCIHpAUU 4Yepe3 TUAATOAbl MPOUCXOJUT TyTTauus, T.€.
BBI/IaBITUBAaHUE KaIleJICK BOJIBI.

[MumeBapuTenbHble KENE3KH BBIPAOATHIBAIOT JKUIKOCTh, COAEpXKAllyl0 (EpPMEHTHI,
KHUCIIOTBI, C TIOMOIIBIO KOTOPBIX MPOUCXOIUT TEepEeBApPUBAHUE IMONMAHHBIX HACEKOMBIX
HACEKOMOSTHBIMU PAaCTeHUSIMH (POCSHKA, My3bIpUaTKa, HEMIEHTEC).

K BHYTpEeHHUM BBIICTUTEIBHBIM TKAHSIM OTHOCST KPYITHBIE OJIMHOYHBIC )KUBBIC KIETKH -
UANO00IACThI, B KOTOPBIX HAKAIJIMBAIOTCS OKCAJaThl KaJbIUS B BUJIE KPUCTAIOB, ApY3, padus;
TEPIICHBI, CIIU3H, TAHUHBI U Ap. DpupomacnsHbie UIU00IACTHI XapaKTEPHBI IS IPEICTaBUTEICH
TaKUX CEMENCTB, KaK JIABPOBbIE, MATHOJIMEBbIE, ITEPEUHbIe, KHPKA30HOBBIE U JP.

Bmectunuima BbieneHuil pazHooOpasHbl 1o (opme, pazMepaM U TPOUCXOXKICHUIO.
PaznuyatoT cXu30reHHble W JIM3UT€HHbIE BMecTUiuIIa. I[lepBble BO3HUKAIOT B BHIE
MEXKJIETHUKOB, 3alIOJJHCHHBIX BBIJCIICHHBIMH BEIIECTBAMHU U OKPYKCHHBIX KHBBIMU KIIETKAMHU
snuTeNnva. BTopele BO3HUKAIOT HA MeECT€ TpPYIIbl KIETOK, KOTOphIE pacmajaroTcsl Moclie
HAKOTUICHHUS BEIIECTB.

CXu30reHHble CMOJISIHbIE KaHalbl (CMOJISTHBIE XOJbl) XapaKTepHbI JUIsl BUJIOB CEMENCTB
CEJIbJICPEHHBIX, apPATTUEBBIX, ACTPOBBIX, XBOWHBIX. CMOJISIHON KaHal - 3TO AJUHHBIA TPyOUaThIN
MEXKJIETHUK, 3allOJTHEHHBIN CMOJION WIIM JIATEKCOM M OKPYXEHHBIA KMBBIMU MapeHXUMHBIMU
kieTkaMu. CMOJISTHBIE KaHAITbI MOTYT BETBUTBCS CO3/1aBasi CIIOKHYIO Pa3BETBICHHYIO CUCTEMY.

JluzureHHsle BMECTUIINILA ¢ 3QUPHBIME MacliaMyd MOXHO BHJIETh B KOXKYpE LIUTPYCOBBIX
(JTuMOHa, ameNbCUHA U JIp.)

Mneunuku (MJIEYHBIE TPYOKHM) TPEACTABISIIOT COOOW KUBBIE KJIETKH, B BaKYyOJISIX
KOTOPBIX COJEPKUTCS MIICUHBIN cOK. OH MMeeT MOJIOYHO - OeIyl0 OKpacKy, HO MHOT/Aa ObIBaeT
JKENTHIM (YUCTOTEN Malckuil). B MiedHnkax TepreHsl (CMOJIbI, KayqyK) HAaKaruIMBalOTCS B BUIC
ruApoGOOHBIX KameleK B KIETOYHOM COKe Bakyoliei. KpoMe cMoi u kaydyka B MJIEUHOM COKE
MOTYT OBITh A(DUpPHBIE Maca, OEITKOBBIC COCTUHEHHUS, ATKATTOUIBI.

MieuyHuKkH OBIBAIOT IBYX THIIOB - YWICHUCTHIC U HEUICHHUCTEHIC.

UneHuCThle MIIEYHHKH BO3HHUKAIOT M3 MHOTHX KJIETOK, B MECTax CONPUKOCHOBEHHS
KOTOPBIX, MPOUCXOJUT PACTBOPEHHE KIETOYHBIX CTEHOK M MPOTOIIACTHI KIETOK, 0OpasyroT
IPOCTYI0 TPYOUaTyr0 CHCTEMY. DTOT THUIl MIIEYHUKOB XapaKTEpeH MAJii acTPOBBIX, MAKOBBIX,
KOJIOKOJIBYMKOBBIX U AP. PACTCHHIA.

HeuneHucTrlii MIIEYHUK TMpEACTaBIsSET COOOM OJIHY THUTaHTCKYIO KIETKY, KOTopas,
BO3HUKHYB B 3apOJIbIIiIe, OoJiee He IEUTCS, & HEMPEPBIBHO PACTET, YIUTMHICTCS U BETBUTCS. JTU
MJICYHUKHU TPOHU3BIBAIOT BCE OPraHbl PAcTeHMs, OHM XapaKTepHBbI Ji1 BUIOB CEMEHCTB
MOJIOUaHHBIX, TYTOBBIX H JP.

OTu  TKaHM  BbIpabaThHIBAlOT  BEIIECTBA, MCKJIIOYAIOIIMECS M3  MeTaboiu3Ma.
BrigenuTenbHble TKAaHW Pa3HOOOpPA3HBI MO CTPOCHUIO, MO Pa3MEIICHUIO B TeJe PACTEHUS, 1O
BUJIaM BbIpa0aThIBAEMBIX BEIIECTB - TEPIIEHOB, MOJUCAXapUAOB, CaxapoB, OCIKOBBIX BEIIECTB,
BOJIBI, COJICH Pa3IMYHBIX KUCTIOT.

5.5.Meramop¢o3bl kopHsi. [JockoBHIHBIE, CTOJ0OBUAHBbIE KOPHH, XOAYJbHbIe H
JAbIXaTeJbHble KOPHH. 3anacaliye KOPHHU)

IIpu uzyuenuu gonpoca HeobxX00UMo 0bpamums eHUMAHUE HA cledyiouue 0COOEHHOCIU.

B mpouecce »BomonMM KOPHU OTHENBHBIX PACTEHUN MPHOOPETaId JIOMOJHUTENbHbIE
¢byakuu. OIHA U3 HUX CTATM PE3KO OTIMYATHCS MO0 BHEIIHEMY BHY OT TUIUYHBIX KOPHEU -
9TO W ecTh MeTamop(o3bl KopHEW. [[pyrume COXpaHWUIW TUIIUYHOE CTPOEHHE. DTO KOPHH C
0COOBIMH (DYHKITHSIMH.

K meramopdo3am KopHEH OTHOCSTCSI MSCUCTbIE KOPHU - KOPHEIIOAbI U KOPHEKITYOHH.
KopHeknyOHH - 3T0 BUIOM3MEHEHHS PUIATOYHBIX KOpHEH. KopHekTyOHH Ha BEpIIMHE HECYT
npunaTtounbie mouku. KopHeknyOHM 00pa3yloTcs y TeopruH, YUCTSKA, 3€MIISTHBIX OpPEILKOB,
0araros.



KopHemonpl M3BECTHBI Y MOpPKOBH, NETPYIIKH, peIbKH, cBekJIbl M ap. Ho cnenyer
MIOMHUTh, YTO «KOPHEIUIOA» Y HUX B MOP(OIOrHYECKOM CMBICIE MPEICTABICH YKOPOYCHHBIM
CT€6HCM - 4HacCTbHO Hecymel‘/i JJUCThA, NOACEMAOOJIbHBIM KOJICHOM H, HAKOHCI, CO6CTB€HHO
KOPHEIUIO/IOM - BUIOM3MEHEHHBIM MSICHCTBIM KOPHEM.

W3 kopHe#t ¢ 0coObIMU (YHKLIUSAMH MOXXHO Ha3BaTh XOIYJIbHbIC KOPHH, CIY)KaIlIue s
OTIOpPHI JIEPEBHEB; KOPHU-TIPHUIICTIKKA; BO3IYIIHbIE KOPHH, CHOCOOHBIC IOTJIONIATH BOAY U3
aTMOC(bepBI; ABbIXATCJIBbHBIC KOPHU, KOTOPLIC IMOITIOMAIOT BO3AYX; 3CJICHBIC ACCUMHIIMPYIOIIUC
KOpPHH, COJICpIKalllie B KJIETKAX XJIOPOIUIACTHI.

Crnenuanu3anyst KOpHEH ¢ 0coObIMH (QYHKIUSMH CBs3aHAa C aHATOMHUYECKUMH U
(U3HOTIOTHYECKIMHU OCOOCHHOCTSIMHU.

5.6. Meramop¢do3bl M00eroB KaKk OPraibl 3amaca, eCTeCTBEHHOr0 U HCKYCCTBEHHOT 0
BereTaTUBHOI0 Pa3MHOKEHHUSI.
Ilpu usyuenuu 6onpoca HeooOxX00UMo 0opamums HUMAHUe Ha credyrujue 0CoOOEeHHOCMIU.

C wmeramopdo3amu 1OOEroB  O3HAKOMUTBHCS Ha TMpPUMEpe JIYKOBHUIBI  JIyKa,
KITyOHETYKOBHUIIBI TJIQANOIYCa, KOPHEBHII MBIpes W JIAHIBIIIA, KOMIOUEK OOSPHINIHUKA, YCUKOB
orypua. Y coB 3eMIIIHUKH, CTOJIOHA U KIyOHS KapTodens.OTMETUTh prpU3HaKH, JOKa3bIBAIOIINE
no0eroBoe MPOUCXOXKICHUE ATHX OPTaHOB: HAUYHE JINCTHEB M JHUCTOBBIX PYOIIOB, Y3JIOB U
MEXI0y3JIMNA.TTOYEK B Ma3yXe JUCTHEB WM PSIIOM C JTUCTOBBIM PyOIIOM.

Owmonuit — 310 Metamop03 UepelIka WM OCHOBAaHHS JHCTa B 0Opa3oBaHUE,
Mo00HOE TUIOCKOW JIMCTOBOM IUIACTHHKE, BBIMONHSIOMENH (QyHkuu doTtocunte3a. Owmmmoaun
XapaKTepHBI 11 MHOTHUX BHJIOB TaK Ha3bIBaGMbIX (PHIUIOMUIHBIX aKalui, OOUTAIONIMX B
OIYCTBIHEHHBIX CaBaHHAaxX Ha loro-3amajze ABCTpajuH, TIe CyXOW NMepuoj UIUTCS BOCEMb —
necsaTh MecsiteB. s GumouiHbBIX akaluii XapakTepHa 3Kkojorudeckas rerepodummms. Oaau
U3 JIUCThEB — ME30MOp(HBIE, C TOHKUM YEPEIIKOM M KPYIMHON JBaXKIBIIIEPUCTOCIONKHON
TUTACTUHKOW, MHOTOYHCIICHHBIC U HEKHBIC JINCTOUYKH KOTOPOM MOTYT (DYHKIIHOHUPOBATH TOJBKO
B MIEPUO/IbI C TIOCTATOYHBIM YBIIAKHEHHEM

Metamop$o3 Bcero IUCTa WIA KaKOW-TUOO €ro 4acTh B KOJIFOUKY CBONCTBEH BUIaM
MHOTUX ceMeUCTB. JIMCThs, MOJHOCTbIO METaMOP(U3UPOBAHHBIE B KOJIOYKY, THUIIUYHBI,
HaIpUMep, A7l KaKTYCOB, IIUPOKO PACIIPOCTPAHEHHBIX B MYCTBIHSIX, OMYIMYCTBHIHSAX, KAATUHTE U
caBanHe llenTpanbHoil u FOxHOM AMepuUKH.

XJoporacTel KpaCHBIX BOAOPOCIEH IBYyMEMOpaHHBIE, ¢ OAMHOYHBIMU THIIAKOHIAMHU.
OmuH win aBa TUJIAKOMJa OOBIYHO Jexar Ha mnepudepunm xyoporiacta. Ha memOpanax
TUJIAKOH]IOB UMeEI0TCsl GUKOOUITHCOMBI. OCHOBHBIM MUTMEHTOM XJIOPOILJIACTOB
SABJISECTCAXJIOPOPUILI. Kpowme TOrO, y KpPaCHBIX BOJIOpOCIIECH
UMEIOTCSl KaPOTUHOWABI U GUKOOWIHMHEI B (pukoOmnmncomax. bmaromapst Takomy Habopy
MUTMEHTOB KpacHbIe BOJAOPOCIN MOTYT IOIJIOIIATh CBET MOYTH BCEH BUIUMOM YaCTH CIIEKTpA.
Kak mnpaBuio, xmopoduiur mackupyercs (UKOOWIMHAMHU (KpAaCHOTO M CHHEro IIBeTa) H
KapOTUHOMAAMU (OpaH)KEBO-)KENThIE), HO CpeAu MPECHOBOAHBIX KpPAaCHBIX BOJOpOCIEH
BCTPEUYAIOTCS UCKITIOUCHHSI.

Kierounsie moKpoBbl OyphIX BOJOPOCICH 00pa3oBaHbl 000JI0YKaMH, KOTOPHIE COCTOST
U3 BHYTPEHHEro KapKacHOTro CJIosi, 00pa30BaHHOTO MUKpO(PHUOpUIaMU LEJUTIONIO3bl, U BHELTHETO
aMmopdHoro, KOTOPBIi COJICPIKUT B OCHOBHOM COJIN aJIbrMHOBOM
KHUCIIOTHI, ICKTHHOBEIC BemecTBa M Oenku. Conu aabrMHOBOW KHUCIIOTHl — QJIBTHHATHI — B
BOJHBIX PAaCTBOPAX CIIOCOOHBI K 00Pa30BAHMIO TEIICH.

5.7. Kanacc basuauomuuersl, Iloakmaace Xo/s00a3uauoMmuueTsbl, rpynmna mnopsiikon
I'mmenomuuersl. Kinace HecoBepuienHnbie rpuobl.

Ilpu usyuenuu 6onpoca HeoOX00UMo 0opamums HUMAHUe Ha credyrujue 0CoOOeHHOCMIU.

Brroyaer 25Tpic. BHIOB  BBICHIMX TpUOOB C UICHHCTHIM MmuIenueM. OCHOBHas
0COOEHHOCTh — OTCYTCTBHE ITOJIOBOTO MPOIIECCA H TOJOBBIX CIIOPOHOIICHUH. JTO HCKYCTBCHHAS



rpynmna. Bech XU3HEHHBIN LMK MPOXOIUT B rarmiongHoON craguu. Hexoropsie Buabl rprOOB
BBI3BIBAIOT 3a00JICBaHUS KUBOTHBIX U YesioBeka (MUKo3bl). Pox dy3zapuym HacuuTBaeT okosio 60
BUJIOB, KOTOPHIC JKUBYT B IMOYBE U MMAPa3UTUPYIOT, BBI3bIBas OOJIE3HU pacTeHu — py3apro3sl

5.8. Kpacuble Bogopociau, bypsie Bogopocin.

IIpu uzyuenuu gonpoca HeobX00UM0O 0Opamums GHUMAHUE HA cledyiouue 0CoOEeHHOCHU.

N3BectHo okomo 1500 BuaoB Oypeix Bomopocieit. [loutn Bce onu odurtaroT B Mopsix. [1o
IPOIOJDKUTEIBLHOCTH KHU3HH Oypble BOAOPOCIN OBIBAIOT OJAHOJIETHUMU U MHOTOJICTHUMH.

Byprie Bomopocau — 3TO UCKIIOUYUTEIBHO MHOTOKJIETOYHBIE pacTeHus. [[nnHa ux tena
COCTaBJIIET OT HECKOJbKUX caHTUMeTpoB 10 100 m. Kpymubie Oypbie Bogopocian o0pa3yroT B
MOpsIX cBoeoOpa3Hble Jieca u tyra. OO0k OypsIX BOIOPOCICH MpeACTaBIseT cO00M HUTH, TUOO
HIMPOKUE JINCTOBUAHBIE IUIACTUHBI, YacTO CHJIBHO paccedeHHble. Telo Takux BOIOpPOCIEN
HAa3bIBAIOT CJIOEBUILIEM, UJIH TAIJIOMOM. Y HEr0 HET HACTOSIIUX JINCTHEB, CTEOJICH  KOPHEH.

3apociu OypbIX BOJOPOCIIEH BCTPEUAIOTCS OT 30HBI MPHJIMBA U OTJIMBA, II€ OHU YacaMu
HaxoaaTcsi BHE BOAbI, 0 TiyOumHBI 40—-100 m nmaxe 200 M, Kyga NPOHUKAIOT OTICIHHBIC
conHeuHsle yyd. [loaromy y 3TuX Bogopocieit npeobiagaer Oypblii MUrMeHT ((hYKOKCAaHTHH),
CIIOCOOHBIN K HCIOJIb30BAaHUIO SHEPTUU CBETa TAaKUX Jydeill mpu oOpa3zoBaHUM OPraHUYECKUX
BEIIECTB.

Knerku Oyppix Bomopociel coaepkaT IO OJHOMY SAPY M HECKOJIbKO MEJIKUX
xpomaroopoB. OO0I0UKH KIETOK CHapyKu Oocilu3HeHHbIe. CM3b 3alMIIaeT UX Telo OT yaapa
BOJIH U CIOCOOCTBYET COXpAaHEHHIO BOJBI B OpraHU3ME BOAOPOCIEH, 00HAXKAIOMIUXCS BO BpeMs
OTJIUBA.

Jlst OypbIX BOJIOPOCTEH XapaKTEpHBI BEreTaTUBHBIN, OCCIIONBIA CIIOPOBBIA W TOJIOBOM
TUIIBl Pa3MHOXEHMs. BereraTuBHOE pa3MHOXKEHHE MPOUCXOAMUT IPU CIYYalHOM OTIEICHHUU
YYaCTKOB TajuioMa. becrnosoe pa3MHOKEHHE OCYILIECTBIISIIOT JBYKT'YTHKOBBIE 300CHOpbl. M3
CHOp BBIPACTAIOT pPa3/eiIbHONOJBIE HMIM OO0OCMONbIe pacTeHHs, a yXe y HUX o0pa3yrorcs
MIOJIOBBIE KJIETKM — raMeThl. [locie ommogoTBOpeHust 3urora JaeT Hadajao HOBBIM PAaCTEHHUSIM,
CHOCOOHBIM 00pa30BbIBaTh CHOpPHL. TakuM oOpa3oM, A OypbIX BOAOPOCIEH XapakTepHO

YepeloBaHWE JBYX IOKOJEHHUH: Oecrmomoro — crnopodura (crmopoduTsl — pacTeHws,
o0pa3ylolye Cropbl) U MOJIOBOro — raMerodura (ramMmeTopuTsl — pacTeHusi, o0pasylomue
TaMEeTHI).

Bypsie Bomopociu — namuHapuu, GyKychl U capraccymbl. B Hammx JalbHEBOCTOYHBIX H
CEeBEPHBIX MOpPSAX Ha TayomHe oT 2 nmo 40 M IIMPOKO PacHpOCTPaHEHBI KPYMHBIE Oypbie
Bogopociu JamuHapuu. CroeBula JaMHUHApUil HMEIOT BHUJl LEJIbHBIX WM Majgb4yaTo
paccedeHHbIX JIMCTOBUAHBIX MJIACTUHOK, JOCTUTAOMUX B AIuHYy 1-5 M u Oonee. Ko nny onu
MPUKPEIUISIOTCS PU30UIaMU — BBIPOCTAMH HMXKHEH CYKEHHON 4acTH — «UEpPEIlKay.

JlaMmuHapun — mpeKpacHBId KOPM JJIA CKOTa, OoraToe KaiueMm yaoOpeHue mouBbl. M3
THX BOAOPOCIEH TMONYy4arOT WOJ, JKeIeoOpasyroliue BemecTBa Ui KOHJIUTEPCKOH
INPOMBINUIEHHOCTH, HCIOJB3YIOT JUIi W3TOTOBJIICHMS JIAKOB, KpacoK, IJIa3ypOBaHHOMU
KEpaMHU4YeCKOW Iocyabl. Hekoropsle BHABI JaMUHApUM, Ha3bIBA€MbIE MOPCKOM KaIlyCTOW,
BBICOKO IICHATCS KaK JUETHUYCCKUN MTUIIEBON TPOIYKT, OOTaThlid HOAOM.

@yKycbl OTHOCATCA K YHUCIy OOBIYHBIX OYpBIX BOJOPOCIEH NPUOPEKHBIX YYaCTKOB
MOpel ceBepHOro mnoaymapus. Ha WX cnoeBHIIax HMMEIOTCS BMECTHWIIWINA, 3allOJHEHHBIE
BO3ayxoM. bmaromapst sTomy (QyKychl CHOCOOHBI BEPTHUKAJIbHO JEpKaThCs B BOJE. OTHU
BOJOPOCIIM MPUMEHSIOT JUIsl TOJY4YEHHUs]I KOPMOBOW MYKHM M aJIbIMHA — KJIESIIErO BEIECTBA,
MPUMEHSIEMOT0 TIPU U3TOTOBJICHUH KapTOHA U TUNOTPA(PCKUX KPACOK.

Capraccymbl — camble CIIOKHBIE MO CTpOoeHuio Oypble Bojopociu. Tak, capraccym u3
AMEPUKAHCKUX TPOIUYECKUX MOpEH BHEIIHE CXOJEH C HACTOAIIUM TMOOErOM C JHCTBhSIMH U
mwiofaMy. ['poManHble CKOIUIEHHs IUIABAIOIIMX CapracCyMoB, HEKOrJa OTOPBABIIMXCS OT
cyOcTpara M pa3MHOXKAIOIIMXCS BETETATHMBHO, M3BECTHBI B 3aMaJHON 4YacTH ATJIAHTHKH, B
CapraccoBom Mope.

B Tpommueckux cTpaHax M3 CapracCyMoB IIOJy4alOT >KeleoOpa3ylollre BeIIecTBa
(aympruHATHI), @ HEKOTOPBIE U3 HUX YIIOTPEOJISIOT B TTHIILY.



Kpacuele Bomopocnu. M3BecTHO okono 4 ThIC. BHAOB KpacHbIX Bojopocieil. B
OOJILITMHCTBE OHU — MHOTOKJIETOUHbIE. PacTyT B mpo3pauHoit Bojae Ha riayomne 2040 M,
u3penka Bcrpedasich Ha riayoune 100-200 m. Ilo BenmumHE KpacHBIE BOJOPOCITH YCTYMAIOT
OypeIM. JIHIb OTJENbHBIC U3 HUX BBIPACTAIOT JUTMHOW 10 2 M. OKpacka KpacHBIX BOJOPOCIEH
CBsI3aHA C COYETAaHUEM HECKOJIBKUX MMUTMEHTOB.

Hawnbonee m3BecTHa Mopckas KpacHasi Bojgopocib — mopdupa. CroeBuie B3pOCIIOn
BOJIOPOCIIH — IUIOCKAs! IMCTOBUIHAS TUIACTHHKA OBAJIbHOM (hopMbl. J{irHa ruracTHHKY 110 50 cM.
[Topdupa pasmHOXKaeTcsi TONBKO TMOJOBBIM myTeM. llonoBble KieTku 00pa3yroTcs U3
BEreTaTUBHBIX KJIETOK CIIOEBUIIIA.

[Topdupy, kak u npyrue KpacHble BOJOPOCIH, UCHOIB3YIOT AJIsl MOJyUYEHUsl arap-arapa.
OH HeoOXOMM B MUILEBOW MPOMBIIUICHHOCTH JUI M3TOTOBICHHS MapMenaja, macTuibl. Ero
00aBIISIOT B XJ1€0, YTOOBI OH HE Tak ObICTpo uepcTBen. [lInpokoe mpuMeHeHue arap mpruooOpes B
KauecTBE CpeIbl ISl BbIpAIlUBaHUST MUKPOOPraHu3MoB. M3 MHOruMX KpacHBIX BOAOpOCIIEH
MOJIYy4aroT UOJ.

KpacHpie Bomopocnum MOTYT pacTd Ha JOBOJBHO 3HAYUTENBHOW TIIyOMHE, TaK Kak
UMEIOLINIICS Y HUX KpacHbIM MUTMEHT Y4acTBYeT B Ipoiecce GOTOCHHTE3a, UCIONb3Ys AaXKe
3eJIeHbIe, TOyOble M CHHUE JIy4d COJTHEUHOTO CIIeKTpa. Takue Jiyuyd MPOHUKAIOT B BOY TOPa3Jio
ITy0’Ke KpacHBIX JTydeH.

Hekotopsie Mopckue KpacHble BOJOPOCIHH, KUTENH cTpaH BocTounoit A3uu, ["aBaiickux
U IPYTUX OCTPOBOB, yHoTpebstoT B numty. [loppupy naxe pa3Boasar B SAnoHUH.

Bypbie Bomopocnu, KpacHbIe BOJOPOCIIH; CIOEBUILE, MU TaIOM; OECIIoNIoe MOKOJICHHUE
(cmopodwuT), mosaoBoe MoKojaeHue (TraMeTo(uT); PpU30HUI.

B OpenOypxne BbimeneH 1 Bunm KpacHeix Bomopocneil. Bce oTmensl  HacTOSIINX
BOZOPOCJIEW MPOU30LUIMA OT PA3IUYHO OKPALIEHHBIX, aKTUBHOABUTAIOIIMXCS B BOJIE C IOMOIIIBIO
KTYTUKOB OJHOKJIETOUHBIX (hopM. CTpoeHue Bypsix Bomopocieii mo psity Npu3HAKOB CXOMHO C
30JI0THCTBIMH, KENTO-3€JIEHBIMH, THATOMOBBIMHU BOJOPOCIISIMU

5.9. Otpea Ilpontepupodurni. Otaen IlcunoroBuanbie.Otaen I'osiocemeHHbIe,
Kaacebi: cemennble Ilanmopornumkmu, CaroBHukosBble, benneruroBbie, Kopaaurtosblie,
I'uHkroBbIe

Ipu uzyuenuu onpoca HeobxXooumMo oopamums HUMAHUE HA Cledyoujue 0CoOOEeHHOCMIU.

[IpontepuioduThl  MPEACTABISAIOT COOOM  CIIOPOBBIE  PacTeHHUs, C  MPOCTHIMHU
JUXOTOMHUYCCKHU BCTBAIIMMUCA OCAMHA U BCPXYHICUHBIMU CIIOPAHTIHAMMA. TGHO 9TUX paCTeHI/Iﬁ HEC
paszmensercs Ha cre0einb U KOpPeHb. AHATOMHUYECKUX OTIMYMA MEXAYy OOKOBHIMH W TJIABHOM
OCSMU TPAKTUYECKU HET. 'aMeTouT SABseTcss CBOOOTHOKUBYIIIM.

CemeHHEBIE IMaropoTHUKHU, B OTIIMYUEC OT MAITIOPOTHHUKOB O6BIKHOBCHHBIX, Pa3MHOXKaKOTCA

HE CIIOpaMHy, a CEMECHAMHU. IIpencraBustor coboit IIPOMEKYTOUHBIN
9Tal IBOITIOIUYU MEKIy HalOPOTHUKAMH U LUKAIOBBIMU DPAacCTCHUSAMH, MIOXO0KUMU Ha

COBpPCMCHHBICTIAJIbMEI, C KOTOPBIMHU NTCPUAOCIICPMBI HAXOAATCA B TCCHOM POACTBE.

JluctocTebenbHBIE MXH - CaMbIi KPYMHBIA KJIAaCC MOXOBHIHBIX, HACUMUTHIBAIOIIUN
okosio 15000 Bunos u 700 ponos.

Cnopsl TiayHa MNOpopacTaloT dYepe3 3-8 JIeT MOcje BBICHINAHUA W3 CIOPAHTu.3.
ApXeroHun 'y TanapaTHUKOBUIHBIX BBIPAOATHIBAIOT BeEHIECTBO  (SI0J0YHAs  KHUCIIOTA),
MIPUBJIEKAIOIIETO CIIEPMHUH.

l'onocemenHble — pa3HOCIOPOBBIE PACTEHUS. l'onocemenHbie 3a HEOOIBIIUM
UCKJIIOYCHHEM - BeuHO3eJeHble pacTeHHs. OMI0I0TBOPEHUIO IPEIIIECTBYET ONbLICHUE.

5.10. Onrorene3 uBerka. Pazputue nerka. liBerenue. Onbuienne. MoHokapnusi u
noJukapnus. @opmysia u fmarpaMma nBeTKa.

IIpu uzyuenuu gonpoca HeobxX00UM0o 0bpamums eHUMAHUE HA cledyioujue 0COOEHHOCIU.



TorauHKM MOTYT OBITH CBOOOJHBIMU M CPOCIIEHHBIMHU. [IbIIMHKA SBISAETCS MY>KCKUM
rameropuToM y pacteHuidl. B rHe3max ruHenes , 00pa30BaHHBIX JIOKHBIMHU TIEPErOPOJIKAMHU, HET
CeMsI3a4aTKOB.

3aBHUTOK C CHIJIBHO YKOPOYEHHBIMHU OCSIMH Ha3bIBalOT KIIYOKOM. OCH COIBETHS JIEISTCS
Ha Y3JIbl U MeXA0Yy31us. 1101 IUTpyCOBBIX HA3bIBAIOT MECIEPUAMI.

Monokapnusa - ceoiicmeo pacmeHuill ygecmu u Nji1000HOCUMb 6 OOUH pA3 6
aocusnu. Ilocne ninooonowenun monokapnuyeckue pacmenus Ommuparom.
CrpoeHue 1BeTKa MOKHO BBIPAa3UTh B BUIE€ (POPMYIIBI - B3AUMHOI'O PACIOJI0KEHUSI YacTen
[[BETKA W WX YHCJIA C TIOMOMIBIO YCIIOBHBIX 3HAKOB — B OCHOBHOM JIATHHCKUX OYKB, C KOTOPBIX
HAYMHAIOTCS JIATHHCKUE Ha3BaHMS TUX YacTeH, T €. OopMysia OTpaXkaeT CTPOCHHE IIBETKA C
nomoInbio OykB U udp. Jnarpamma meeTka- rpaduyecKoe CXeMaTHIeckoe n300pakeHne
PACIIOJIOKCHHU A gacTel IBCTKA HA INIOCKOCTUYCJIOBHBIMHA 3HAKAMU; qepT'éxc, IJIaH OBETKaA.

5.11 PacnpocTpaHeHHe IJI0JI0B U CeMSIH, HX 3HAYEHHUE B KU3HHU YeJI0BEKa

Ilpu usyuenuu 6onpoca HeoOxX00UMo 0opamums HUMAHUe HA Cledyrujue 0CoOOEeHHOCMIU.

OcHoOBHBIE CITOCOOBI PACTIPOCTPAHEHHUSI TJIOJIOB U ceMsH B npupojae. OTHO U3 BaKHBIX
CBOWCTB IUIOJIOB U CEMSIH — PacCEeJICHUE PAaCTeHUH Ha HOBBbIE TeppuTOpuu. Ilnoasl u cemeHna
pacIpoCTpaHsIOTCS IO BO3AYXY M BOJIE, a TaKKe C TMOMOIIbIO KUBOTHBIX W 4YeNOBEKa. Y
HEKOTOPBIX PACTEHUN BHIPAOOTANIHCH CIECIHAIBHBIE MPUCIIOCOOJICHUSI K caMopa30pachIBaHUIO
cemsH. Pactenuss Hemorpora, kaparaHa («kenTas akanus»), «OCIIeHBI orypen» Kak Obl
CTPEJISIOT CBOMMH ceMeHaMu. Takue pacTeHHs Ha3bIBalOT OayIucTaMu (OT JaT. «OaaucTay —
MaIllIlHA JJI1 METaHus). Y HEJIOTPOTH U KaparaHbl CEMEHA Pa3lIeTAIOTCs MPU PaCTPECKUBAHUH U
CKPYYMBAaHUU CTBOPOK IUIOAOB. Y «OEHIEHOro Orypiia» B CO3pPEBAIOLINX IUIOAAX HAKaIUIUBAETCs
cimu3b. CTOUT KUBOTHOMY WMIM YENIOBEKY NOTPOHYTHCSA JO IJI0JA, KaK B HETrO MOJ OONbIINM
JTaBJICHHEM BbIOpAChIBAETCS JIUIKAs CIIM3b BMECTE C CEMEHAMH.

PacmipocTpaneHue MmaoI0oB U CEMSH C MOMOIMIbIO BO3ayxa. Ha oJHOCEMEHHBIX II0Jax
MHOTHX JIepeBbeB (Oepe3a, KIIeH, sSICeHb) 00pa3yroTCsl KPBUIBIIIKY, @ HA OJJHOCEMEHHBIX IUIOAaX
OJlyBaHYMKa, MaTh U Mauexw, 0OJsIKa — MyMIUCThIe MapanmroTUkd. C UX MOMOIIBI0 CEMSHKH
MOTYT TIpOJIeTaTh MO BETPY JMAECATKM M JaXe COTHH MeTpoB. TakuMm ke Ccrnocodoom
pPacIpOCTPaHSIOTCS MEIKHE CEMEHA C YITUCTHIMU XOXOJIKaMHU y TOTIONS, BB, UBAaH Yasl.

Mak, OeneHa U HEKOTOpBIE ApPYrue pacTeHHs] BO BpeMs MOpbIBa BETpa MPUTHOAIOTCS K
3eMIIe, a 3aTeM C CHJIOHN BBIPSMIISIFOTCS. M PACCEHBAIOT CEMEHA Yepe3 OTBEPCTHUSI KOPOOOUeK.

Pacnpoctpanenue miogoB M CEeMsSH C MOMOIIBID BOJABL. Y pAacCTE€HUW, pPaCTylUIUX B
BOJIOEMaX WIIM MO WX Oeperam (KyBIIWHKH, CTPENIOIUCTBI, YaCTYXH, PACCTHI), IJIOIbI U CEMEHa
00OBIYHO pacmpocTpaHsitoTcs mo Bojae. OHM He CMauyMBAaIOTCS BOJOW M HE TOHYT, Ojaroaaps
UMEIOITUMCST BBIPOCTAM HJIM BO3AYIIHBIM IOJIOCTSM. Y HEKOTOPBIX PACTEHUU IUIOABI MOTYT
IJIaBaTh HECKOJBKO HENENb WM JaXke MecsleB (CTpeNloiucT, ofibXa, OCOKa, Bex). Opexu
KOKOCOBOM MaJbMbI ITyTEIIECTBYIOT HA OTPOMHBIC PACCTOSHUS TI0 COJIEHOW MOPCKOM BOJIE.

[Tmoxpl HEKOTOPBIX pacTEHUH, HE MMEIONTUE TMPHUCIIOCOOJICHUIM K YACp)KaHHWIO Ha BOJE,
MOTYT PacCIpPOCTPAHATHCS JOKICBHIMU TTOTOKAMHU.

PacnipocTpanenue miaoqoB U ceMsiH KUBOTHBIMU. COUHBIMU IJIOJIaMU PSIOWHBI, KaJIUHBL,
BUIITHYU, MAaJTUHBI MTUTAIOTCS MHOTUE MTHIIBI ¥ 3BEpH. B MX MUIIEBAPUTENBHBIX OpraHaX MSKOThb
IUIOZIOB TE€PEeBapUBACTCSA, a CEMEHa, 3allMILIEHHBIE IUIOTHOM KOXYpOil, BMECTE C IMOMETOM
YIAJISIOTCS HApYKY U paCCEUBAIOTCS B OKPYXKAIOIIEM IMPOCTPAHCTBE.

Hekotopsie nTuisr (coika) u 3Bepu (OCIKH, MBIIIN, OYPYHIYKH) MATAIOTCS KPYIMTHBIMHU
CYXUMHU IUI0JaMH (OpexaMu U KeTyIsSMH) M 3aracaioT ux Ha 3uMmy. IleperackuBasi cyxue TUIObI
B KJIa/IOBbI€, )KUBOTHBIE YACTO TEPSIIOT UX MO JOPOTe U HEPEAKO MOTOM HE HaXOJAT CBOM 3arachl.

Hemamass pons B pacnpoCTpaHEHHWH CEMsIH TNPUHAAIC)KHUT MypaBbsM. Y KOIBITHS,
¢duanok, 4uCTOTENa CEeMEHa HMEIOT COYHBbIE BBIPOCTHI MpPHUJIATKU. Takue ceMeHa MYpaBbU
COOPINKKH TalaT B MypaBeHHHK, HO 9aCTO TEPSIOT IO JOPOre.



VY HEKOTOpBIX pPAacTeHUH IJIOJBI M CeMEHAa MMEIOT pa3zHooOpasHble mnpuienku. OHu
HEIUISIIOTCSL K IIEPCTH >KUBOTHBIX U T€ TOHEBOJIE MEPEHOCAT MX Ha pPa3JInyHble PACCTOSHUA.
Taxum criocoboM pacrpoCTpaHAIOTCS IOl YepeIbl, TPaBHiIaTa U KOJIIOYHE COTLIOMS JIOMyXa.

Menkue cemeHa MOJOPOXKHHUKA CIIOCOOHBI OCIU3HSATHCS M MPUIUNATh K MOJOLIBAM HOT
JKUBOTHBIX M 4esioBeka. CeMeHa HEKOTOPBhIX PACTEHUM PACIpPOCTPAHSIIOTCS BMECTE C HIIOM,
YaCTUILIAMHU CHIPOM MOYBBI, MPUIUMAIOIIMMHU K TEITY )KUBOTHBIX.

YacTo HEBOJIBHBIM NEPCHOCYUKOM IIJIOA0B U CEMSIH CTAHOBUTCS YCJIIOBCK.

UenoBek B pe3ysbTaTe XO3SWCTBEHHOW JEATEIBHOCTH BMECTE€ C KYJIbTYPHBIMHU
PACTCHUAMU HCPCAKO BBICCUBACT U COPHBLIC. KpOMe TOr0, HCKOTOPBIC IJIOABI U CCMCHA MOTYT
MyTEeNIeCTBOBATh HA TPAHCIIOPTE.

5.12. Xapakrepucruka cemeiict: JlappoBbie, MakoBbie, bepe3oBbie, OpexoBble.
Yaiinble, BepeckoBble, Jlunosbie, CrepkyaueBnie, baodadoBbie, ToJcTAHKOBBIE,
KpbixoBHukoBbie, PyroBble, JIbHOBbIe, Bunorpagnnie, MapeHoBble, BbHOHKOBBIE,
IToBUINKOBBIE

IIpu uzyuenuu onpoca HeobxX00UMo 0bpamums 6HUMAHUE HA cledyloujue 0CoOEHHOCHU.

JlaBpoBble =~ MMEIOT ~ Ba)XXHOE  XO3SMMCTBEHHOE  3HAUYE€HHWE  Kak  pacTeHws,
MOCTaBJISIONIME KOPUILY, APOMATUYHYIO IPEBECUHY U SABJISIIOLIMECS HCTOYHUKOM MOJYYCHUS
ecTecTBeHHOMKaM@ophl, caccadpaca, HEKOTOPHIX IPUPHBIX 1 TEXHUYECKUX Macel U JPYrux
BEIIECTB.

MakoBbie - XapakTepHOW OCOOEHHOCTHIO CEMEWCTBA SIBIIICTCS MPUCYTCTBUE B TKAHSX
cTeOneil U MUCThEB MIIECHBIX COCYIOB. B KOTOpBIX CONEPKUTCS COK OJIOTO, OPaH)KEBOTO KU
KENNTOTO IIBETOB, COJIEPKUT AJNKAIOUbI, HCIIOJIb3yEeMbIE B METUIIHE.

BepesoBbie, OpexoBbie — JIHCTONAIHBIE IepeBbs U KycTapHUKH. [1nog — opex, y 6epésbl
pacmpocTpaHsoTcs IUIOABI y Oepé3bl BETpOM, Yy JIEHIMHBI PACTaCKUBAIOT KUBOTHBIE
3amacarolue Opexu BIPOK.

bao6abossie - CemMelHCTBO IBYAOJIBHBIX pacTeHMi, Oau3koe K ManbBoBbIM. [loutn Bce
bao6aboBeie - TpOMUYECKUE JEPEBbSI C TOJCTHIMH OOYOHKOOOpa3HBIMU CTBOJNaMU. B
YTOJILEHHBIX CTBOJAX CHJIBHO pa3BUTa MapeHXUMHasl TKaHb, 3aracaroiiasi BOAy, YTO MO3BOJISIET
pacTeHHsIM TIEPEHOCHTh CHIBHYIO 3acyXy. LIBeTkr KpymHbIE, 0OBIYHO MPABHIBHBIC WA CIETKa
HEeNpaBWIbHbIE, 000€emnoJble, 00bIIel YacThio oAMHOYHbIE. OKOJOIBETHUK YaCTO MOIMUPAETCS
noavamueM. YamenucTukoB U JICIECTKOB 0 5, HO MOCJIEIHUE UHOT/Ia OTCYTCTBYIOT. THIYMHOK
5 WJIM MHOTO, CPOCIIMXCS B TPYOKY WJIH, peke, CBOOOIHBIX. B cemeiicTBo okoio 28 pomos u 190
BU/JIOB.

5.13 XapaxkrepucTtuka ceMeiicTB: AmapuiucoBble, Hpucosbie, OpxuaHble,
Apouansbie.

AMapWLIMCOBBbIe — JIYKOBUUHBIE MJIM KOPHEBHUIIHbIE TPaBbl, 4acTo 3demeponnl.Yare
BCEr0O 3TO KPACUBBIE IEKOPATUBHBIE PACTCHUS - HAPLHUCC, MOACHEKHUK, aMAPUILINC, TEMAHTYC,
TUIIEACTPYM U JIp.

HpucoBbie — MHOTOJIETHUE TPABSIHUCTBIE PACTEHUS, U3PEAKA MOJYKYCTapDHUKH, MHOTAA
apemMepoupl ¢ MSICHUCTHIMH MOUIHBIMH KOPHEBUIIIAMH, JYKOBUIIAMU MM KIyOHSMH. MHOrO
JEKOPAaTUBHBIX PACTEHHUN - HMPHUC, INIAJUONYC, KPOKyC M Ap. JleKkopaTuBHBIE pPAaCTEHUS —
SATPBIIIHUK, JIIOOKA UJIP., TPSHOCTH — PO BAaHHUIIb.

OpxuaHble — KpYIHEHIIee CEeMEUCTBO W3 OJHOMOJBHBIX C HWJKHEW 3aBsi3bl0 M
3UroMop(HBIMHU IIBETKaMH. MHOT0IeTHIE MUKOTPO(HBIE TPaBbl C KOPHEBUIIIAMU WJIH KITyOHSIMH
KOPHEBOI'O NPOUCXOXkAeHusA. [IpopacTtanue cemMsH BO3MOXKHO TOJBKO IIOCHIE 3apaK€HUS HX
MUKOPHU30H.

ApouJHbIe - TPABIHUCTBIE PACTEHHS, C MOIIHBIMU KOPHEBUIIAMU WM KIyOHAMHU. VY
HUX OYCHb CJI0KHA OMOJIOTHS ONBLICHUS. XapaKTepHbI aHATOMUYECKHH MPU3HAK ceMeicTBa —



HaMMuue papua BO BCEX YaCTAX pacTeHus. JleKopaTHBHBIE PACTCHHSI —MOHCTEpa, Kallibl,
AHTYpPUYM U Jp., OBOIIHBIE, TUILEBBIE.

5.14 TlonsaTne 00 3xoTHHax. MaKTOpPbI, CIOCOOCTBYIOLHE PACHPOCTPAHCHHUIO
pacrenuii. ®jopa u pacTurejbHOCTH Poccun.

PacnipocTpanenue BUAOB pacTeHUH B OTHAENbHBIX] yacTAX IUTaHETHl OOYCIOBIMBAETCS
®dopoii Ha3bIBAIOT COBOKYITHOCTh ~ BUJOB  PACTCHHM, BCTPEYAIONMIMXCS HA  KaKOW-THOO
TEPPUTOPUHU. XapaKTepu3yloT (aopy MO0 TMOJHBIM MEpeyHeM (CIHUCKOM pacTeHuid), Jubo
ykaszbiBas uX uyucho. Ilonsrue ¢raopa MoXeT OBITh TaK)Ke OrPaHUYEHO OINpeAeIEHHBIMU
KU3HEHHBIMH (popMamu (TpaBsHUCTas QIiopa, ApeBecHas ) U YCIOBHUSIMH MPOU3pacTanus (JiecHas
dropa, BogHas, COpHAas).

Temnepamypa — BaxHeHmuii u3 JuMuTHpYOmMX (akropoB. Jlioboil opraHusm
CIOCOOEH KHUTh TOJBKO B TMpefAeNax OMNpelesieHHOro HWHTepBasia Ttemmeparyp. Ilpenenst
TEMIEPATYPHOI BBIHOCIUBOCTH Pa3INYHBbI.

lNopsturie nuctounnku Kamuarku, t > 80°C — HaceKOMbIE, MOJUTFOCKH.
AmnrtapkTuaa, t 1o —70°C — Bogopociiu, TUIIAMHUKA, THHTBUHBI.

Céem — 5T0O IEPBUYHBIA UCTOYHUK SHEPTUH, 0€3 KOTOPOTO HEBO3MOXKHA JKM3Hb Ha 3eMIIe.
Ceer yuactByeT B mporecce (OTocHHTE3a, oOecreuuBasl CO3JaHHE PACTUTEIbHOCTBHIO
OpraHWYECKUX COCIMHEHHM U3 HEOpraHMYecKuxX. B 3ToM 3akirodaercss ero BaKHeWInas
HKOJIOTHYECKast PYHKIIHUS.

. O6nacth PU3MOTOTHYECKH aKTHUBHOU pamuanuu — A = 380—760 HM (BUAMMAs 4acTh
CIIEKTpA).
Nudpakpacunas o6macts ciektpa A > 760 HM (MCTOYHUK TETUIOBON YHEPTHUN).
. VYasTpaduoneroBas o6macth ciektpa A < 380 HM.

MHTEHCUBHOCTh OCBEIIEHUST MMEET Ba)XHOE 3HAYCHHE I JKUBBIX OpPTraHU3MOB,
0COOEHHO A pacTeHuid. Tak, M0 OTHOUIEHUIO K OCBEIIEHHOCTH PAaCTeHMsI MOIpPa3AesSioTCs
HA CBETOJOOWBBHIC (HE BBIHOCSIT TECHH), TEHENOOUBBIE (HE BBIHOCAT SIPKOTO COJHEYHOTO
CBETa), TEHEBBIHOCIUBbIE (MMEIOT IIUPOKHUH AMAma3oH TojepaHTHOCTH). Ha MHTEHCHBHOCTH
CBETa BIUSET LIMPOTAa MECTHOCTH, BpeMsS IIHS W TOJa, a TAaKKe HAKIIOH MOBEPXHOCTH IO
OTHONICHUIO K TOPU30HTAIIH.

Opranusmel (GU3MOJIOTHYECKH aIalTUPOBAHBI K CMEHE THS U HOYH. [IpakThuecku y Bcex
JKUBBIX OPTraHU3MOB CYIIECTBYIOT CYTOYHBIE PUTMbl aKTUBHOCTH, CBSI3aHHBIE CO CMEHOW ITHS U
HOYHU.

Opranusmbl pUCOCOOIEHBl K CE30HHBIM M3MEHEHMSIM JJIMHBI JAHS (Hayallo 1BETEHUS,
CO3PEBaHMUS).

Konuuecmeo ocadkoe. [Ins  XUBbIX OPraHU3MOB BAKHEHIIUM  JIMMUTHPYIOIIUM
(dakTOpOM SIBIISETCSl paclpesieleHue OCaJKOB IO CEe30HaM roja. OTOT (akTop ompenenser
pasfieNieHne SKOCHUCTEM Ha JIECHbIe, CTEMHbIe M MYyCThIHHBbIE. Tak, eclM KOJWYECTBO OCA/JKOB
cocraBmsieT > 750 mm/ron — dopmupyroTes neca, 250-750 mm/rox — crenu (3makoBbie), < 250
mMM/ron — mnycTeiHH (kakTychl S50-100 mwm/rom). MakcuManbHOE KOJIMYECTBO OCAIKOB
XapakTepHO IS TPONMYECKMX BIAXHBIX JiecoB 2500 MM/roj, MHUHMMAalIbHOE KOJIUYECTBO
3aperucTpupoBano B mycTeiHe Caxapa — 0,18 mm/ros.

Ocanku — 3TO OJHO M3 3BEHBEB KPYroBOpoTa BOAbl Ha 3emie. PexxuM ocaakos
oTpezeNsieT MUTPAINIO 3arpA3HIONINX BEUIECTB B aTMOCdepe.

Cpenu apyrux KIMMATHYECKUX (PaKTOPOB, OKA3BIBAIOIIUX CYIIECTBEHHOE BO3/ICHCTBUE
Ha ’KMBBIE OPraHU3Mbl, MOKHO Ha3BaTh BJIIAKHOCTb BO3JYIIHOM Ccpeibl, ABMKEHHE BO3IYIIHBIX
Mmacc (Betep), aTMoc(epHOe AaBlICHHE, BBICOTA HaJl yPOBHEM MOPsI, pelbed) MECTHOCTH.

AHTpomioreHHble  (akTOpbl — (aKTOPhI, IMOPOXKACHHBIC AEATETLHOCTHIO YEJIOBEeKa U
BO3/ICICTBYIONIME Ha OKPYXKAIOLIYI0 MPHUPOJHYIO CpEeAy: HEMOCPEICTBEHHOE BO3JEHCTBUE
YelloBeKa Ha OpPraHW3Mbl WM BO3JCHCTBHE HAa OpPraHU3MBI 4Yepe3 W3MEHEHHE YeJIOBEKOM HX
cpenpl oOuTaHUs (3arpsA3HEHHE OKpYKaIoLIEeH Cpenabl, 3po3us IOYB, YHUUYTOKEHHE JIECOB,
OINYCTHIHMBAHUE, COKpallleHHe OMOJIOTHYECKOro pa3HOoOoOpasus, M3MEHEHHE KiIuMmara H [p.).
Briensior cnenyromue rpymnmnbl aHTPOIOTreHHBIX (PaKTOPOB:



U3MEHEHHE CTPYKTYPbI 36MHOM MMOBEPXHOCTH;

HW3MEHEHHUE cocTaBa Orocdeprl, KpyroBopoTa U OaiaHca BXOSIIETO B HEE BEIIECTBA;
U3MEHEHHE YHEPTEeTHUECKOTO U TEIJIOBOTO OajlaHCca OTJACNIbHBIX Y4aCTKOB M PETHOHOB,;
U3MEHEHUs, BHOCUMBIE B OUOTY.

BuwzeHmbl (C, xonxypenmsi 6 mepmunonocuu I paiima) — pacTeHus: OOTaThIX W CTAOMIBHBIX
MECTOOOMTAaHMUN, Kak TMpaBWIO, JOMHHAHTHI COOOILECTB  BBICOKOM  OMOJOTHYECKON
IPOAYKTUBHOCTH. DTO HauboJiee MaJlOuUCIIeHHast 1 TOMOTeHHas TpyIina pacTeHuid. B ee cocrase
— nepeBbs (OyK), peke KpyIMHBIE KOPHEBHUIIHBIC 3J1aKM (KaHAPEEUYHHWK B IMOMMAaxX PEK JIECHOM
30HBI, TPOCTHUK B COOOIIECTBAX TUIABHEH B HU30BBSIX FOKHBIX PEK). ITO KOHKYPEHTHOMOIIHBIC
pacTeHusl, UX peaqu3oBaHHas U GyHIaMEHTalIbHAs HUIIW MPAKTUYECKU MOJTHOCTHIO COBIMAIAIOT.
BuoseHTsl B paBHOM CTENEHM HEYCTOMYMBBI KaK K YXYALIEHUIO YCIOBHH (IIPOCHIXaHUE ITOYBHI,
3acojieHue W T.J.), TaK M K HapymieHusM (pyOka Jieca, BHICOKHE PEKpEallMOHHBIE HArpy3KH,
noxkapsl u T.1.). [lon Bo3aeiicTBueM 3TUX (PAKTOPOB BHUOJICHTHI, KaK MPABHUIIO, TOTHOAIOT, TaK
KaK JIMOIEHbl CHELHaNbHBIX MPUCIIOCOONCHUN i1 TMOAJEp>KAaHUS YCTOMYMBOCTHM B TaKHUX
YCIOBUSAX. YUNUCTBIN BUOJEHT — PEIKOCTh, Yallle BCTPEYAOTCSI BTOPUYHBIC THIIBI, TEPEXOIHBIE OT
BUOJIEHTA K APYTUM THIIaM CTpaTeTuil.

Ilamuenmul (S, cmpecc-monepanmul) — JOCTATOUYHO TETEPOTreHHAass B MOPQOJIOTHUECKOM U
[EHOTUYECKOM OTHOILIEHUH Tpylnna BUAOB. B ee cocraBe ecTh pacTeHHs] KaK SKCTPEMalbHBIX
MeCTOOOUTaHUM (TTyCThIHD, COIOHYAKOB, TEHUCTHIX PACIICTUH CKaJl, THTEHCUBHO HUCIIOJIb3yEeMbIX
nacTOUI), TO €CTh 3KOTOMMYECKHE IMAaTUEHThl, TaK U PACTEHUS COMKHYTHIX MPOAYKTHUBHBIX
cooOmIecTB, Iae Ha JIOJI0 MaTHEHTOB OCTAETCS OYEHb Majlo PecypcoB, TaK KaKk OCHOBHAs HX
yacTb MOTpeOsseTcss BUOJNEHTaMH. TakuX TMaTUEHTOB Ha3bIBAlOT (UTOLEHOTHYECKUMHU
NAaTUCHTAMH, U WX TPUMEPOM MOTYT CIIY)KHTh, HallpUMep, PACTEHUS HAMOYBEHHOTO IOKPOBa
JIECOB.

Oxcnaepenmot (R, pyOepanvl) —KaKk W BUOJIGHTBI, 3TO PACTeHHsI OOTaThIX MECTOOOMTAaHUM, HO
MIPOU3PACTAIOIINE B YCIOBUSAX HU3KOM KOHKYPEHIMU. DTH PAaCTeHHs 3aMEIlal0T BUOJEHTHI MpU
CWJIBHBIX HAPYIICHUSX MECTOOOUTAHHH (MCTUHHBIC IKCIUIEPEHTHI) WM UCIOIB3YIOT PECYPCHI B
CTaOUJIBHBIX MECTOOOMTAHMSX, HO B IMEPHOJ, KOT/Ia OHHU OKa3bIBAIOTCS HEBOCTPEOOBAaHHBIMU
JOMHHAHTaMU (TaK Ha3bIBA€MbIe JIOKHBIC OSKCIUIEPEHTHI). BONBIMMHCTBO SKCIJIEPEHTOB —
OJIHOJICTHUKM WM pPEeXKE MAaJOJIETHUKH C BBICOKMM DJHEPreTHUYECKUMHU pacxoJaMH Ha
pa3MHOXEHHE (PEpPOAYKTUBHBIM ycunueM). OHu ciocoOHBI (hOpMUPOBATH OAHK CEMSIH B ITOYBE
WIM UMEIOT MNPUCIIOCOONICHUs MJsi paclpocTpaHeHHs IUIOAOB M ceMsiH. K HWHTEHCUBHOMY
CEMEHHOMY Pa3MHOXKEHUIO HEPEIKO M00aBIsETCS] BETETaTHBHOE, HANPUMEp KOPHEBUIAMH W
KOPHEBBIMHU OTIIPHICKAMH Y MHOTHX BHUJIOB OCOTOB.

Hecmotpss Ha MHOTOOOpaszue SKOJOTHYECKUX (PAKTOPOB M PA3TUYHYIO MPHPOAY HX
MIPOMCXOXKACHUS, CYIIECTBYIOT HEKOTOpPbIE OOIIKE MPpaBHiia U 3aKOHOMEPHOCTH UX BO3JICHCTBHS
Ha JKUBBIE OpraHu3Mbl. J1000W sKoJormuecKkuil (pakTop MOXKET BO3ICHCTBOBATH HA OPraHU3M
cleayomumM o0pa3om:

-U3MEHSATH reorpa)uueckoe pacpoCcTpaHeHHE BUIOB;

-M3MEHSATH IUIOIOBUTOCTh U CMEPTHOCTH BHJIOB;

-BBI3BIBATH MUTPAIIHIO;

-CIT0COOCTBOBATH MOSIBIICHHUIO Y BHJIOB IMPHCIIOCOOUTEIBHBIX KAYECTB M aarTaI|i.

Haubonee »sddextuBHO aeiicTBHe (akTopa mHpU HEKOTOPOM 3HaueHHH (pakropa,
ONTUMAILHOM JUIsl OpTraHu3Ma, a He TNpU ero KpPUTHUYECKUX 3HAueHUsX. PaccMorpum
3aKOHOMEPHOCTH JIeUCTBUs (haKTOpa Ha OPTaHU3MBI.

DOKOTUIl — COBOKYMHOCTh JKOJOTMYECKH OJIM3KUX MOMYJSIIUM BUAA, CBSI3aHHBIX C
OTpeieIEHHBIM TUTIOM MECTOOOMTAHUHN 1 00J1a1al0NINX TeHETHUECKU 3aKPETIEHHBIMH aHATOMO-
MOP(OJIOTHUESCKUMHU B (PU3NOTOTHIECKUMHA OCOOSHHOCTSIMHU, BBIPAOOTABITUMUCS B PE3yJbTaTe
IPOIOJDKUTEIHHOTO BO3/ICHCTBHS CXOIHBIX PEXKHUMOB IKOJOrHUecKuX (akropoB. OT sKoTHIA
CleyeT OTIMYaTh 2Kajbl, crenupuyecKkue MPU3HAKH OPraHU3MOB, KOTOpbIE HE 3aKpeIlICHbI
TeHETHMYECKA W HOCSAT MPUCIIOCOOUTENBHBIN XapakTep; Hampumep, OONOTHBIE MOIU(DUKAINH
COCHBI OOBIKHOBEHHOM, MOTOMCTBO KOTOPBIX, BBIPAIICHHOE Ha HE3a00JI0UEHHOW TeppPUTOPHH,

B



HUYEM HE OTIUYAeTCS OT HOPMAJbHBIX JEPEBbEB, TOT/Aa KaK POAUTEIHCKHE OCOOM HMEIOT
KapJIMKOBBIN POCT, UCKPUBIEHHBINA CTBOJI, MEJIKHE IIUIIKH, KOPOTKYIO XBOIO U T. 1.

Ecnu skonorudeckue (GaxTopbl B MPOCTPAHCTBE MEHSIOTCS MOCTENEHHO, YKOTHIBI TJIABHO
nepexonar Apyr B Apyra, QopMmMupys OHKOKIMH. B mnporuBHOM ciydae ¢dopMmupyercs
COBOKYITHOCTh OTHOCHTEIHLHO HM30JUPOBAHHBIX CyOMOMYJISIU, M pacmpelelieHne BHIa BIOIb
IrpaIueHTa SKOJOTUUECKOTO (PaKTOpa MOKET MPUOOPECTH OMMOJATBHBIA XapaKTep.

Cy1iecTBYIOT BHIBI KaK OJHOPOJHBIC B AKOJOTHYECKOM OTHOIICHHH, HE TOJpa3fciisieMble
Ha HKOTHIIbI, TAK U HEOJHOPOAHbIE, B KOTOPBIX BBLAEISETCS HECKOJIbKO, a UHOTJIA U JOBOJBHHO
3HAYUTEIbHOE 4YMCIO SKOTHNOB. Hampumep, y cocHbl oObikHOBeHHOU (Pinus sylvestris)
sKoJioramMu omnpeaensercs oosee 30.

Hannune @QuToneHOTHYECKMX OTHOIIEHUH — Haubojee CyIIeCTBEHHas OCOOCHHOCTb
¢duToLIEHO3a, HO B3aMMOOTHOIICHUS MEXIY PACTEHUSIMU HAUMHAETCS HECKOJBKO MO3XKE, UeM
BO3JICHICTBUE pacTeHUH Ha uX MecToobutanue. OHO MOXKET HUMETh MECTO TOJIBKO TIpH
OTIpe/IeIEHHOM TYCTOTE PACTUTENBHOr0 MOKpoBa. OJHAKO MOAMETUTH 3TOT MOMEHT, KOrna
HAYMHACTCS B3aUMOJICHCTBUE MEXIy PAaCTECHUSMHU, OY€Hb TPYAHO, NTOCKOJIBKY OHO HE BCerua
npeJoaraeT NpsiMoi KOHTaKT MEXy OpraHu3MaMu

[lepBoe oT/IMUME COCTOMT B Pa3HOM HAIMpaBICHUH O0TOOpa. B MpHpOAHBIX 3KOCHCTEMaX
CYIIIECTBYET €CTECTBEHHBIH OTOOpP, OTBEPraronuii HEKOHKYPEHTOCTIOCOOHBIC BHIBI M (HOPMBI
OpPraHU3MOB U HMX COOOILECTB B IKOCHUCTEME M TEM CaMbIM O0ECIICUMBAIOLINI €€ OCHOBHOE
CBOWCTBO — YCTOMYMBOCThb. B arporeHo3ax IelCTBYET MPEUMYIIECTBEHHO HCKYCCTBEHHBIN
0TOOp, HapaBIECHHBIA YETIOBEKOM IMPEX/IE BCETO HA MAKCHUMAIILHOE MOBHIIIEHUE YPOKAHHOCTH
CENbCKOXO03UCTBEHHBIX KYIbTYp. [10 3TOI mpuumHe 3K0JIOrnyecKasi yCTOMYMBOCTh arpol€HO30B
HeBennka. OHU HE CIOCOOHBI K CAMOPETYIISIUA W CaMOBO30OHOBIICHUIO, MOABEPIKEHBI YIpo3e
rudeNu mpu MacCOBOM Pa3MHOKEHUHU BpeauTeNe miaum Bo3Oyautenei Oonesneit. [Tloatomy 6e3
y4acTUsl YelIOBEKa, €ro HEYCTAHHOTO BHUMAaHHUS W aKTHBHOTO BMEIIATENIbCTBA B HMX JKU3Hb
arpoIeHO3bI 3€PHOBBIX M OBOLIHBIX KYJIbTYp CYIIECTBYIOT HE OoJiee rojja, MHOTOJIETHUX TpaB —
3—4 rona, mino0BbIX KynbTyp — 20—30 jeT. 3aTeM OHU pacnajaroTcsl I OTMUPAIOT.

Btopoe oTamume — B HMCTOYHUKE HCHOJIB3YeMOW »Hepruu. [l ecTecTBEeHHOro
OmoreoreHo3a €IWHCTBEHHBIM HCTOYHUKOM dHepruu sBisercs ConHime. B To ke Bpems
arpoIeHo3bl, MOMUMO COJIHEYHOM SHEPruH, MOIY4aroT NOMOJIHUTEIbHYIO SHEPTHIO, KOTOPYIO
3aTpaTWil YelOBEK Ha TMPOM3BOACTBO yAOOPEHHM, XMMHUYECKHX CpEICTB MPOTHB COPHSKOB,
BpeauTened u Ooyie3HEH, Ha OpOIICHWE WM OCylIeHHWe 3eMenb W T. 1. be3 Takoi
JOTIOTHUTEIFHONW 3aTpaThl DHEPTHHM IJIUTEILHOE CYIIIECTBOBAHHWE AarpoIEHO30B MPAKTHYECKH
HEBO3MOJKHO.

Tperse oTnUYHME CBOAUTCS K TOMY, YTO B arpodKOCHUCTEMax PEe3KO CHUKEHO BHIOBOC
pazHooOpa3ue *KUBBIX OpraHu3MoB. Ha monsx OObIYHO KYJIbTHBUPYIOT OJAMH HIIM HECKOJIBKO
BUJIOB (COPTOB) PACTCHUMU, YTO MPUBOAUT K 3HAYUTEILHOMY OOCIHEHHIO BHJIOBOTO COCTaBa
JKUBOTHBIX, Tpu0O0B, O6akTepuii. KpoMe Toro, Ononorundeckoe oqHoo0pa3ue COpTOB KYIbTYPHBIX
pacTeHuii, 3aHUMAIONIMX OOoJbIIMe TUIOMmAn (MHOTAA JECSTKH THICSY TEKTapoB) , YacTo
ABJIIETCS. OCHOBHOM MPHUYMHOM KX MAacCOBOTO YHUYTOXXEHMSI CIIEHUATM3UPOBAHHBIMU
HACEKOMBIMHU (HAmpUMep, KOJOPAACKUM KYKOM) WA TOpPaXEHHUS BO3OYAHTENSIMU Oone3Heil
(My4YHUC-TOPOCSHBIMH, P’KaBUNHHBIMH, TOJIOBHEBBIMU TprbamMu, GputodTopoi 1 ap.)

YerBepTo€ OTIMYME COCTOMT B pa3HOM OallaHCe TMUTATENbHBIX DJJEMEHTOB. B
€CTECTBCHHOM OHOTEOIICHO3€ TEepBHYHAS MPOMYKIUS pacTeHUM (ypoxkai) moTpebnsercs B
MHOTOUYHCJICHHBIX IIeTsIX (CETSAX) MUTAHWS U BHOBb BO3BPAIACTCS B CHCTEMY OHMOJIOTHYECKOTO
KpyroBOpOTa B BUJE YIJIEKHCIIOTO ra3a, BOABI U 3JIEMEHTOB MUHEPAIBLHOTO MUTAHUS.



6. METOJMYECKWUE PEKOMEHIALINA
10 MOJATOTOBKE K 3AHSITUSIM

6.1. JlaGopaTopHas pa6ora 1 (JIP — 1). Beenenue B 60Ttanuky. PacturenbHas kieTka

Ilpu nodzomosxku K 3anAmurl0 HeoOX00UMO 0bpamums GHUMAHUE HA cledyloujue
MOMEHMbL.

1.Heo6xoauMo npaBUIbHO CMOTPETh B OKYJISAP.

2. CymecTByIOT PUHIMIUAIBHBIE OTJIMYHS PACTUTEIBHOU KJIETKH OT )KUBOTHOM

3. CtpoeHue nAeTanbHOro PUCYHKA OTIMYAETCSA OT CXEMATHUECKOTO.

4. B pe3ynbrare MUTOTUYECKOTO JIEJIEHUS 00pa3yIOTCsl AUILIOUIHbBIE KIETKH.

5. [InacTuapl XapakTepHbl TOJIBKO AJI PACTUTEIBHBIX KIIETOK.

6.2. JlaGoparopuas pabora 2 (JIP - 2). Tkanu BbICIIMX pacTeHHH, WX (YHKIHUH,
KJaccuukanms, BOSHUKHOBEHHE, OCOOCHHOCTH CTPOCHUSI.

Ilpu nodzomosxku K 3anAmuro HeoOXO0UMO 0bpamums GHUMAHUE HA cledyloujue
MOMeHmMbI.

1. Kpucrannsl okcanara Kajabliys Yallle BCEro HaKaIJIMBAaIOTCS B TEX OpraHax pacTeHUH,
KOTOpBIE OOBIYHO COPACHIBAIOTCS — JIUCThSI, KOPA, BOJOCKH SIUACPMBI.

2. PocT BTOpPHMYHOI KJIIETOUHOM CTEHKH IIPOUCXOIUT B PE3YJIbTATE allO3ULIUH.

3. [InazmoiecMbl IPOHU3BIBAIOT 3AMBIKAIOIIUE TIJIEHKH TOP.

4. OO0benHEHHBIE TIA3MOJAECMAaMH MPOTOIUIACTHI KJIETOK, 00pa3yloT eIuHOE IIeNIoe -
CUMILJIACT.

5. B pesynbrare KM3HEAEATEIbHOCTH KIETKU LEJUIIOJI03HAs KJIETOYHAsl CTEHKA MOXKET
IpeTepreBaTb N3MEHEHMUS.

6. Macna HakarIMBarOTCS B KJIIETKE B BU/JIE Kallellb B LIUTOILIA3ME. .

7. benku HaKarIMBaIOTCA B BUJIEC aJIEHPOHOBBIX 3€PEH.

6.3. JlabGoparopnas padora 3 (JIP - 3). BereratuBHbie Opranbl BBICIIUX paCTEHUN

Ilpu noocomoexku K 3auamuro HeoOXO0UMO 0Opamumv BHUMAHUE HA Cledyioujue
MOMeEHMmb.

1. CoBpeMeHHasi aHATOMHUS pacCMaTpUBaeT TKAHMU MO MPOUCXOKACHUIO, CTPOCHUIO U
BBITOJIHSIEMON (DYyHKIINH.

2. Jlns pacTeHU# XapaKTEpeH IIUTEIBHBIM POCT C 00pa30BaHHEM HOBBIX TKAHEH M €TO
OpTraHoB.

3. Pa3Hble aHATOMBI BBIACISIOT OT 6 10 8 BUJIOB PACTUTEIHHON TKAHMU.

4. Bo3ayxOHOCHAs TApEHXMMAa XapaKTepU3yeTcsl HaTuIueM OOJBIINX MEKICTHUKOB.

5. DnuaepMHC CHapYKHU MOKPBIT KYTUKYJIOH.

6. ['a3000MeH 1 TpaHCIIUPALIHS IPOUCXOTUT 32 CUET YCTHHUII.

6.4. JlabopaTopnasi padora 4 (JIP - 4). Beenenue B cucrematuky. Haguapcrso SnepHsie.
[HapcTtBo ['puOBHLI.

Ilpu noozomoexku K 3anAmMUI0 HEOOX00UMO 0Opamumev GHUMAHUE HA Cleoyroujue
MOMEHMbL.

1. TlpoBonsmme TKaHU HA3BIBAIOTCS TaK IOTOMY, YTO BBIOJHSIOT JBYCTPOHHUI
TPAHCHOPT KHUJIKHUX BEILIECTB.

2. KoneHxnuma HaXxOAWUTCS B MOJIOJBIX YacTAX PACTEHHH COCYH B OTIMYHE OT TPaxeH.
COCTOUT U3 MHOTUX YWIEHHKOB.

3. [IpoBoasye KOMILIEKCHI — ATO (io3Ma - JIy0 U KCHiIeMa - JIpeBeCHHa.

4. IlpoBoasimue My4KH — MO B3aMMOPACHOJIOKEHHUIO KCUJIEMbl U (PJIO3MBI Pa3IU4arOT
KoJIJIaTepajibHble, OMKOJUIaTepabHbIC. KOHIIEHTPUYECKHE, pauaIbHbIC.



6.5. Jlaboparopunas padora S (JIP - 5). llapcrBo Pactenus. I[loamapcrBo Husime
pactenus uiu Bogopociau

Ilpu nodzomosxku K 3anAmur0 HeoOXO0UMO 0bpamums GHUMAHUE HA cledyloujue
MOMEHMb.

1. KopHeBbI€ BOJIOCKM YBEINYHMBAIOT IUIOIIA/Ib BCACHIBAIOILEH TIOBEPXHOCTH.

2. YTonieHne uaeT 3a cYeT AeITeIbHOCT KaMOus.

3. B pe3ynbprare CHUMOMOTHYECKHX OTHOIIEHHWH BBICIIMX pAcTeHUH ¢ OakTepusiMH U
rpubaMu IPOUCXOJUT U3MEHEHHUE B CTPOSHUH KOPHS.

4. B pesynbraTe cuMOHO3a KOpHEH € a30TPUKCUPYIOUMMU OakTepusMu hopMupyercs
OakTepuaabHas TKaHb.

6.6. JlaGopaTopnas padora 6 (JIP - 6). ApxeroHnaibHbI€ pacTeHUS

Ilpu noodzomosxku K 3anAmur0 HeoOXO0UMO 0bOpamums GHUMAHUE HA cledyloujue
MOMeHmMbI.

1.IlpoBogsmiyie myyku OJHOOIBHBIX PACTEHUHN 3aKPHITOTO THUIIA.

2. MoHonoananbHOE BETBJICHUE XapaKTEPHO JIJIs1 TOJIOCEMEHHBIX PACTEHUM.

3. Kymienue xapakTepHo Juisl mpeicTaBuTenel ceMenctsa MSTIMKOBBIE.

4. CymecTBYIOT NpPHHIMIUAIBHBIE OTJIMYHMS B CTpOEHHE CTeONe OIHOMOIBHBIX,
JBYAOJBHBIX pACTEHUN

6.7. JlaGopaTtopnas padora 7 (JIP - 7). 'enepaTuBHbIE OpraHbl MOKPHITOCEMEHHBIX
pacteHuii. Pa3MHOXKEHUE U BOCIIPOU3BEICHUE PACTECHUI

Ilpu nodzomosxku K 3anAmMu0 HeoOX00UMO 0bpamums GHUMAHUE HA cledyioujue
MOMeHmMbI.

1. M3onarepasibHbIN U JOPCUBEHTPAIBHBIN JTUCT UMEIOT PA3JIMUUS B CTPOCHHH.

2. Knetkn nmanucagHod TapeHXUMbl UMEIOT BBITAHYTYIO (OpMY, COAEpKaT OOJIBIIOE
KOJIMYECTBO XJIOPOILIACTOB M PACIONIOKEHBI IIOTHO, 0€3 MEXKICTHHKOB.

3.IIpoBoasimuii MydoK OKpYXeH CckiepeHxumoin. [lapenxumMHas oOKJaaKa, OTACISIONIas
My4OK OT Me30()MJIJIa, COCTOUT U3 OJHOTO CJIOS TOHKOCTEHHBIX KJIETOK.

4. ITox >nuaEepMUCOM YaCTO BCTPEUYAETCS KOJIEHXUMA.

5. OnuH U3 caMbIX PAcIPOCTPAHEHHBIX METaMOP(O30B JUCTA - 3TO MPEBPAIEHUE €r0 B
cujs4ee TOHLE YElIyH JIYKOBHII.

6.8. JlaGopaTropnas padora 8 (JIP - 8). CucremaTnka MOKpbHITOCEMEHHBIX PacTCHUM.
Kunacc JIBynonbHbie

Ilpu noocomosxku K 3auamuio HeoOXO0UMO 0Opamume GHUMAHUE HA Ccledyloujue
MOMeHmMbI.

1. PontoBble rpynmbl JIIOTUKOBBIX pa3nuyaroTcs MEXIy COOON MO CTPOCHUIO I[BETKA.

2. Ilnox KpanuBHBIX — OpeXy UM KpbUIaThle CEMSHKH, HHOT/1a pa3BUBAIOTCS 0oJjiee Win
MEHEee COUYHbIE KOCTSHKHU.

3.1Inox KoHomieBbIX - OpeX, OKPYKEHHbBIA HEOMAAAI0IIUM OKOJIOLBETHUKOM.

4. B npencraBurensx cemeicTa ['BO3IMUHbIC HAKATIIIMBAIOTCS CATIOHUHBI.

6.9. J1aGopaTopuas padora 9 (JIP - 9). Kinacc OnHononbHbie

Ilpu noocomoexku K 3auamuro HeoOXO00UMO 0OpamMumv GHUMAHUE HA Cledyioujue
MOMEHMb.

1. Jlna npencraButenei cemeiicTBa MSTIMKOBBIX XapaKTEPEH IO — 3€PHOBKA.

2. Ctrebenb 0COK UMEET TPEXTPaHHOE B CEYCHUH CTPOCHUE.

3. JluneiiHpie- MHOTOJIETHUE JTYKOBUYHbBIEC TPABSIHUCTHIE PACTCHMUSI.



6.10. JIa6opaTopnas padora 10 (JIP - 10). ['eorpadust u SK0NOTHS paCTCHHIA.

Ilpu noocomoexku K 3auamuro HeoOXO0UMO 0OpamMumv BHUMAHUE HA Cledyioujue
MOMEHMUL.

CTEHOTOIHBIC ¥ SBPUTOIHBIC BH/IBI.

Knaccudukanus sKonoruueckux GaKTopoB.

AOUOTHYECKHE U OMOTHYECKHE (PAKTOPBHI.

Knumarnueckue pakTopsl.

[ToHsiTHE O TMIIAX CTPATEruy KU3HU Y PACTECHUU.



