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1. OPTAHMU3AIIMSI CAMOCTOSITEJIbHOM PABOTHI

1.1.

OpraHI/ISaHI/IOHHO-MCTOI[I/ILICCKI/IC JaHHBIC TUCHUIIIMHBI

HanmenoBanue TeMbI

OO0t 00BeM 9acoB 110 BHIAM CAMOCTOSITEITEHON PaOOTHI

(uz mabn. 5.1 PII]])

HOITOTOBK
a
KypCOBOTO
IpOCKTa
(pabotsl)

HOATOTOBKA
pedepata

WHIUBH/yaIIbHbIC
JIOMaIIHUE
samanus (MJ13)

CaMOCTOSITENIbHOE
H3ydYeHHE
BonpocoB (CHB)

MOArOTOBKA
K 3aHSTHIM
(TIx3)

3

5

6

7

Tema 1

Ob6mas
XapaKTepUCTHKa Kypca
6otanuku. CtpoeHne
pacTUTENLHOMN KIIETKH.
IIpousBoHbIe
MIPOTOILIACTA.
PacTurenbHbIC TKAaHU

1,5

15

Tema 2

BereratuBHbIC OpraHsl
pacteHuii, uX QyHKIHA
u crtpoenue. KopeHs.

1,5

Tema 3

BereratuBHbIe Oprassl
pactenuil. Jlucr,
cTeOerb.
Meramopho3bl
BCIrCTaTUBHBIX
OpTaHoB.

1,5

2,5

Tema 4

Bsenenue B
cucreMaTuky. OOrmas
XapaKTepUCTHKA
HU3IINX PaCTCHUM.
Bogopocmu. ['puOsr.
JInmaiauky.

1,5

Tema 5
ApXeroHuaibHbIe
pacTeHus: oomas
XapaKTepUCTHKA,
MIPOUCXOXK/ICHHE,
¢dunoreHeTnyeckas
CBSI3b

15

15

Tema 6
I'enepaTuBHBIE OpraHbl
MOKPBITOCEMEHHBIX
pacTeHuil.
PasmuosxeHune u
BOCIIPOU3BE/ICHUE
pacTeHui

1,5

Tema 7 Cucremarnka
TIOKPBITOCEMEHHBIX
pactenuii. Kimacc
nBynoinbnble. Kiace
OJHOOJbHBIE.

15

2,5

Tema 8 borannueckas
reorpadust ¥ SKOJIOTHS
pacTeHuil.

14

1,5




2. METOAUNYECKHUE PEKOMEHJALIUN
IO MOATOTOBKE PE®EPATA
2.1. Pedepar conep:kur:

Pedepar, kak npaBusio, A0KEH COAEPKATh CIEAYIOIINE CTPYKTYPHBIE SJI€MEHTHI:

1.  TuTynbHBIA IUCT;
2.  cojiepiKaHue;
3.  BBelcHHE;
4.  OCHOBHAs YacTh;
5. 3akiroyeHwue;
6.  CIHCOK HCIIOJIb30BaHHBIX HCTOUYHHKOB;
7.  mpuioxeHus (Ipyu HEOOXOTUMOCTH).
[TpumepHBIii 00bEM B MAIIIMHOITUCHBIX CTPAHUIIAX COCTABJISAIONINX pedepara MpeCTaBIICH B
TadJIuLe.
Tabnuma
PexoMenayembiit 00beM CTPYKTYpPHBIX 3JIEMEHTOB pedepara
HaumenoBaHue yacreii pedepara KoJTM4ecTBO CTpaHuIl
TutynbHbIl TUCT 1
Conepskanue (C yKa3aHHEM CTPAHUII) 1
BeepeHune 1-2
OcHOBHas 4acTh 10-15
3aKIroucHHue 1-2
CIHCOK HCIIOIL30BAHHEIX HCTOYHUKOB 1-2
IIpunoxxeHus bes orpannyenui

TutyneHpld  JUCT pedepaTa odopmisiercsi MO YCTAHOBJIEHHOMY o00pa3ny, HpPHBEJIeHHOMY B
Hpuioxenun 1.

B copep:kanum TpUBOIATCS HAWUMEHOBAaHUS CTPYKTYPHBIX dYacTell pedepara, TiaB H
naparpaoB €ro OCHOBHOM 4YacTH C yKa3aHMEM HOMEpa CTpPaHUIlbl, C KOTOPOW HauMHaeTCs
COOTBETCTBYIOIIAS YacTh, TIaBa, maparpad.

Bo BBeneHun maercs obmas xapakTepucTHKa pedepara: 000CHOBBIBAETCS aKTyalbHOCTb
BBIOPAHHOW TEMBI;, OIpENeNseTcsl Ielb paboThl W 3a1aud, MOJUIeKAIINe PEIICHHIo s o€
JOCTM)KEHUS; OIMCBIBAIOTCS OOBEKT M MpeaMeT HCCIeoBaHus, HH(pOpMaluoHHas 0a3a
HCCIIEIOBAHMS, a TAK)KE KPATKO XapaKTepHU3yeTcs CTPYKTypa pedepara 1o riaBam.

OcHOBHAs 4acThb [OJDKHA COJEp)KaTh MaTepuasl, HEOOXOMUMBINH Ui JOCTHXKEHHS
MIOCTaBJICHHOM IIEJTM | 3aJ1a4, pelIaeMbIX B Iporiecce BhIMoaHeHUs pedepaTa. OHa BKIItoUaeT 2-3
[JIaBbl, KaXJas M3 KOTOPBIX, B CBOIO oudepenb, JIenutcs Ha 2-3 maparpada. CoxepkaHue
OCHOBHOI 4acTH JIOJDKHO TOYHO COOTBETCTBOBATh T€ME MPOEKTa U MOJHOCTHIO €€ PacKpbIBaTh.
['maBel 1 maparpadsl pedepara TODKHBI pPacKpbIBaTh ONMMCAHUE DPEIICHUS MOCTABICHHBIX BO
BBeJIeHUU 3anad. [losTomy 3aroioBku T1naB U maparpadoB, Kak MpaBWIIO, JOJIKHBI
COOTBETCTBOBATH 0 CBOEH cyTH (opmyinHupoBkam 3anau pedepara. 3aronoska "OCHOBHASA
YACTD" B conepxannn pedeparta ObITH HE JOJKHO.

['maBbl OCHOBHOI yacTu pedepara MOT'YT HOCUTh T€OPETHUECKUN, METOJOIOTHUECKUN U
AHAIUTUYECKUI XapakTep.

Obs3arensHBIM  Juid  pedepara sBISETCS JIOTHUECKass CBSA3b MEXKIy IJIaBaMH U
II0CJIEI0BATEIbHOE Pa3BUTHE OCHOBHOW TEMbI Ha MPOTSKEHUM BCel pabOThI, CAMOCTOSITEIbHOE



W3JIOKEHUE MaTepuayia, apryMEHTHPOBAHHOCTh BBIBOJIOB. Takke 00S3aTEIbHBIM SIBISICTCS
HAJIMYUE B OCHOBHOM YacTh pedepara CChUIOK Ha UCTIOIb30BaHHBIC HCTOUYHUKH.

B 3aki1i04eHHH JTOTHYECKU MOCIEA0BATEIIBHO M3/1aratloTCsl BBIBOBI, K KOTOPBIM ITPHIIIEIT
CTYJCHT B pe3y/IbTaTe BBINOJHEHUs pedepara. 3akitoueHHe AOKHO KPaTKO XapaKTepU30BaTh
pEIIeHUE BCEX MOCTABICHHBIX BO BBEJCHUH 3aJ1a4 U JIOCTHIKEHHUE 11eH pedepara.

CnHMcOK HCHOJb30BAHHBIX HMCTOYHHKOB SIBIISICTCS COCTABHON 4YacThiO pabOThl H
OTpa)KaeT CTENeHb HM3YYCHHOCTH paccMarpuBaeMoi mpobiieMbl. KoandecTBO HMCTOYHMKOB B
CIIUCKE OIpPEAeTseTCS CTYACHTOM CaMOCTOSITENbHO, s pedepara UX PEKOMEHIyeMOe
koaudecTBO oT 5 10 10. IIpu 3TOM B ciucke 00s3aTeNIbHO JIOJDKHBI MPUCYTCTBOBATh HCTOYHHUKH,
W3IaHHBIC 32 IIOCICIHHE 5 JIeT.

B npuioskeHusi cieayeT OTHOCHUTH BCIOMOTATEIbHBIM MaTepHall, KOTOPBIA TpHU
BKJIOUCHHUU B OCHOBHYIO qacTb pa6OTbI 3arp0M0>K,uaeT TCKCT (TaGJII/II_[bI BCIIOMOT'aTCIIbHBIX
JTAHHBIX, UHCTPYKLIUU, METOIUKHU, (POPMBI TOKYMEHTOB H T.I1.).

2.2 Odopmiienue padoThl.

1. Pedepar mpencraBnsercs pyKOBOIUTEN0 B COPOLIIOPOBAHHOM BHUJE (B MAamKe CO
CKOPOCIIMBATEIIEM).

2. Pedepar opopmiisieTcss Ha cTaHIAPTHBIX JUCTax Oenoit Oymaru popmara A4 (210*297

3. Tekcr pedepata momkeH ObITh ucnoiHeH Ha nmpuHTepe [I9BM Ha omHOl cTOpoHe
aucTa ¢ ucnosibzoBanueM penakropa WORD, mpudt - «Times New Romany, pazmep mpudra -
Nol4, MexcTpOUHBI UHTEpBaJl — NOJYTOPHBIN. JlomyckaeTcs pyKONUCHBIM BapUAHT C TEMHU Ke
TpeOOBaHUSMHU K OPOPMIICHHUIO.

4. Tekcr pedepara, TaOnMMIBI M WUIIOCTPAlMU CIEAYyeT pacroyiaraTh Ha JIHCTaXx,
cobmro/iast cienyronme pa3mMepsl mojeit: gesoe nojie - 30 MM, npaBoe nojie - 10 MM, BepxHee
nosie - 20 MM, HUxKHee noiie - 20 MM. [Ipu nedyatu TeKCTOBOro Matepuana ciaeayeT UCIoNIb30BaTh
BbIPaBHUBAHUE «I10 IMIMPUHE) (IBYXCTOPOHHEE BHIPAaBHUBAHUE).

5. Hywmepamnus crpanun pedepara — CKBO3Has, HAauyuHAs C TUTYJIBHOTO JIKMCTA.
HenocpencTBeHHO Ha TUTYJIBHOM JIUCTE HOMEP CTPAaHHULIbI HE CTAaBUTCS, HOMEpA MOCIEIYIOMIHNX
CTpaHMI] MPOCTABIAIOTCA B MPaBOM BepxHEM yriy apabckumu nuppamu (mpudt Nel0), Ges
TOYKH B KOHIIE.

6. HazBanust cTpyKTYpHBIX 2JIEMEHTOB pedepara U IJiaB OCHOBHOW YacTH PacloiararoTcs
Ha OTHAENBHBIX CTPOKAX M BBIMOJHSAIOTCS >KHUPHBIM HIPUPTOM, MPOMUCHBIMH (3arjlaBHBIMU)
oykBamu (COAEPKAHHUE, BBEJIEHUE u T.1.), 6€3 NMEepeHOCOB U C BBIPABHUBAHUEM IO
LHEHTPY. OTHU 3arojIOBKU OTHENSIOTCS OT TEKCTa MEXCTPOUYHBIM MHTepBasioM. IlomuepkuBaTh
3aroJIoBKHU He cieayeT. Touky B KOHIIE 3aroj0BKa CTABUTh HE HYXKHO.

7. Kaxaplid CTPYKTYPHBIN 3JIEMEHT M IJIaBY OCHOBHOM YacTH CIEAYET HAUMHATh C HOBOM
CTPaHUIIBI.

8. CTpyKTypHBIM 3jeMeHTaM pedepara HOMEp He MPUCBAWBAETCS, T.€. YaCTH pedepara
"COAEPXAHUE", "BBEJAEHUE", «(3AKJIFOUEHUE» 1 T.1. mOpsIAKOBOTO HOMEPA HE UMEIOT.
Hywmepanuu nojyiexar TOJIbKO IU1aBbl U naparpadsl B paMKax OCHOBHOM 4acTu pedepara.

9. T'maBel JOMKHBI HMMETh TIOPSAIKOBBIE HOMEpa B Ipenenax Bcero pedepara,
o6o3HaueHHble apabckumu Imdpamu. [laparpadpl HODKHBI UMETh HYMEPAIMIO B Tpejaesiax
Kaxaod rtrnaBel. Homep maparpada cocTouT U3 HOMepa TJaBel W HoMepa maparpada,
pa3eIEeHHbIX TOYKOM.

10. 3aromnoBku maparpadoB cieayeT HauMHATH C a03aI[HOTO OTCTyNMa W Ie4yaTarh
CTpPOYHBIMU OykBaMu 0€3 TOYKM B KOHIlE, HE moayepkuBas. [lepeHochl ClIOB B 3arojoBKax He
JoryckaroTces. Eciu 3arojoBoK COCTOUT U3 IBYX NMPEUIOKEHUH, UX pa3aesstoT Toukoi. [pudr
3aroJIOBKOB OJTHOTO YPOBHS PYOpPUKAIIMH JOJIKEH OBITh €MHBIM MO BCEMY TEKCTY.

11. AG3auHslii oTCTYN (OTCTYN B HA4aJbHON CTPOKE TEKCTa ad3ala) JOJKEH COCTaBIISATh
12-15 mm.

12. Tekct pedepaTa M0DKEH OBITh YETKUM, 3aKOHYCHHBIM, TOHATHBIM. Opdorpadus u
MYHKTYyaIUsl TEKCTA JJOJKHBI COOTBETCTBOBATH HBIHE JIEHCTBYIOLIUM MTPaBUIIaM.



13. UnmocTtpanun (4epTexu, Tpaduku, CXeMbl, AUarpaMMbl, (POTOCHUMKH, PUCYHKH)
00BETMHSAIOTCS €TUHBIM Ha3BaHUEM «PHCYHOK». XapakTep WILTIOCTPAIlMH MOXKET OBITh yKa3aH B
e€ Hazpanuu (Hanpumep, «Puc.1. biok-cxema anropurma...»).

Kaxkpas mmroctpanysi 10JKHA UMETh Ha3BaHUE, KOTOPOE MOMEIIAETCs Mo HEll mocie
cinoBa «Puc.» m Homepa wumocTpauud. [Ipy HeoOXOAMMOCTH mepea Ha3BaHHEM PHUCYHKa
MOMEIIAIOT NOSICHSIOIINE JaHHbIE.

Wnmoctpanuu ciaenyer HymMepoBaTh apaOCKUMHU LHU(paMu MOPSAKOBONW HyMmepalueil B
npezenax Bceil paboThl.

Tabdauubl cienyeT HyMepoBaTh apaOCKUMHU mHUdpamMu TMOPSIKOBOM HyMepaluel B
npeznenax Bcedl pabotsl. Homep cienyer pasMemniath B MPaBOM BEPXHEM YTy HaJl 3arOJIOBKOM
Tabymusl mocie ciaosa "Tadmuma".

Kaxnas Tabnuma [QODKHA HMMETh 3arojloBOK, KOTOPBIM IOMEIIAeTCs HUXKE CIIOBa
"Tabmuna" u pacnonaraerca mo neHtpy. CioBo "Tabnuua" M 3arolOBOK HAYMHAIOTCS C
IIPONUCHON OYKBBI, TOUKA B KOHIIE 3ar0JIOBKa HE CTaBUTCS.

Tabnuiy cnenyer pa3Mmemiath Tak, 4ToObl yuTaTh €€ 6e3 moBopoTa padboTsl. Ecnu Takoe
pa3MelIeHre HEBO3MOXKHO, TaOJIMIly pachojiaraloT TakK, 4ToObl €€ MOXXHO OBUIO YHTaTh,
MoBOpaunBasi paboTy M0 YaCOBOU CTpETIKE.

[Tpu nepeHoce TabaUIBI FOJOBKY TAOJIULBI CIEAYET MOBTOPUTH, U HaJ HEH pa3MeIlaroT
cnoBa "[Ipomomxkenue tabmuubl" ¢ ykazaHueMm ee HoMmepa. Ecnu ronoBka TaOMWIbl BETHKA,
JIOITyCKaeTcsl €€ He OBTOPSITh; B 3TOM CiIy4ae ClelyeT IPOHYyMepoBaTh Ipadbl U MOBTOPUTH UX
HyMEpAaIUIO Ha CIEAYIOIEH CTpaHUIlE. 3ar0JI0BOK TaOIUIbI HE TOBTOPSIOT.

Ecnu Bce nokazarenu, NpuBeJCHHbIE B TaOJIUILE, BBIPAXKEHBI B OJTHOM U TOU e EAUHUIIE
U3MepeHus, To e€ 0003HaYeHHEe MMOMEIaeTCs Hal TabIuIel, HalpuMep, B KOHIIE 3aroJIoBKa.

Wnmoctpanii BMECTE C UX HAa3BaHUSMH, a TaKXKE TaOJUIBl BMECTE C MX PEKBU3UTaAMU
JOJKHBI OBITH OTIENIEHBI OT OCHOBHOTO TEKCTa CHH3Yy W CBEpXy MpoleramMu ¢ OJWHAPHBIM
MEXCTPOUYHBIM HHTEPBAJIOM.

B mone wnmirocTpanuii u B TabnMie IomyckaeTcs Ooiiee MENKUM MpUPT TEKCTa, 4eM
OCHOBHOI1 TeKCT, HO He MeHee mpudTa Nel0, a Takke MEHBIINNA MEXKCTPOUHBIN HHTEPBAJL.

Ha Bce mmmroctpanuu ¥ TabaUIBl JOMKHBI OBITH CCBUIKM B TEKCTE PaOOTHI (Hampumep:
«Ha pHC.5 MOKa3aHo...», "B COOTBETCTBUU C JaHHBIMU Ta0.2"u T.11.).

14. Tlpu cchbliike Ha HCTOYHHK TIOCIE€ YIOMUHAHUS O HEM B TekcTe pedepata
IPOCTaBIsIETC B KBaJpaTHBIX CKOOKaXx HOMEp, MOJ KOTOPbIM OH 3HAUUTCAd B CIHCKE
UCIIOJIb30BAHHBIX HMCTOYHHUKOB. B HEOOXOAMMBIX ciy4asx (OOBIYHO TIPU HUCHOIB30BAHUU
IM(POBBIX JTaHHBIX WM IIUTAThl) YKa3bIBAIOTCA M CTPAHUIBI HCTOYHHMKA, HA KOTOPBIX
MOMEIIAETCS UCTIONb3yeMast HH(OpMAIIHS.

CnMcoOK HCNoJb30BAHHBIX HMCTOYHHMKOB JIOJDKEH (QOpMHpOBaThCS B aji(aBUTHOM
nopsiake mo (amuiauu aBTOpoB. JluTeparypa OOBIUHO TPYNOHUPYETCS B CIHCKE B TaKOM
MOCIIe0BATEIbHOCTH:

1.  3akoHOJaTeNnbHBIE U HOPMATHBHO-METOINYECKUE TOKYMEHTHI U MaTePHAIIbI;

2. crnenuanbHas Hay4yHas OTEYECTBEHHAs M 3apyOekHas juteparypa (MoHorpaduw,

y4eOHUKHU, HAYYHBIE CTAThU U T.I1.);

3. CTaTUCTUYECKHWE, WHCTPYKTHBHBIE W OTYETHBIC MAaTePHAIBl  TPEIPHUATHA,

OpraHU3aLMN U YUPEKICHUN.

BxitoueHHasi B CIIMCOK JUTEpaTypa HyMEpyeTcsl CIUIOUIHBIM MOPSAKOM OT MEPBOro J0
MOCJIEAHETO Ha3BaHUS.

[To xaxnoMy JIUTEpaTYpHOMY MCTOYHMKY YKa3bIBAaeTCs: aBTOp (MJIM TpyIIa aBTOPOB),
MOJIHOE€ Ha3BaHME KHWUIM WJIM CTaThU, MECTO U HAUMEHOBAHHUE H3JATENbCTBA (I KHUT U
Opo1top), roJ U3AaHUS; U KYPHAJIBHBIX CTaTel yKa3blBaeTCs HaHMEHOBAaHUE >KypHala, rojl
BbITycka U HoMmep. [lo cOopHHKaM TpynoB (cTaTeil) yka3plBaeTCsi aBTOP CTAThH, €€ Ha3BAaHUE U
Jlajiee Ha3BaHKWE KHUTH (COOpHHKA) M €€ BBIXO/HbBIC JaHHBIC.

15. Tlpunoxkenuss crueayeT odopmisTh Kak MPOIOIDKEHHE pedepara Ha €ro
MOCHEAYIOLUX CTPAHUIIAX.



Kaxnoe mnpuioxkeHue TOJDKHO HAYMHATHCS C HOBOWM CTpaHUIBL. BBepxy cCTpaHUIIbI
crpaBa ykasbiBaeTcsi cioBo 'Ilpunoxenue" u ero Homep. llpunokeHue HOMKHO HMETh
3arojIOBOK, KOTOPBIN pacmojiaraercs Mo ILEHTPY JHUCTa OTAEIbHOM CTPOKOW W IedaTaeTcs
NPOMHUCHBIMU OYKBaMHU.

[TpunoxkeHus cienyeT HyMepoBaTh MOPSAKOBON HyMepaluei apabckumu nudpamu.

Ha Bce npunoxxenust B TeKCTe paboThl JOJDKHBI OBITH CCHUIKH. PacnonaraTh NpHiIoKeHUs
CJIeTyeT B MOPAJIKE MOSIBICHUS CChUIOK HA HUX B TEKCTE.

Tembl pedepaToB

1. Takconomuueckue (CHCTEMaTHYECKUE) €AMHUIIBI PACTUTEIHLHOTO MUpa. Buja kak peanbHo
CYILIECTBYIOIIAsl CUCTEMaTnyeckas eauHuua, ero kpurepuu. Ctpykrypa Buaa. Kiacc
OUKOMUIICTHI, MOJAKJIACC APXHMHIIETH. MSTIUKOBEIE (3makoBbie). Kiaccudukarms.
OO6mas xapakTepucTika. 3HaueHne MSATIMKOBBIX B IPUPOAHBIX (puTorieHo3ax. CouBeTus
XapaKTepHble g JaHHOro cemeiictBa. OTiIMuYMS B CTPOSHUM KOJOCKOB IIIEHUIIBL,
AUMEHS, PKU, KyKypy3bl, npoca. CtpoeHue mioga MSATIMKOBBIX, MPUBECTU PHUCYHOK.
Hcnonp3oBanne MATIMKOBBIX B XO35MCTBEHHOU JIEATEIIbHOCTH YEJIOBEKA.

2. OO030p cucTeM pacTUTEIBHOTO MHUpa, HX KpaTkas Xapakrepuctuka. CoBpeMeHHbBIE
¢wmrorenernyeckne cuctembl. [puObl. Kiace ¢uxomuners:, moxakmacc OOMHIIETHI
CewmetictBo bob6oBbie. OcHOBHbIE MOPGOIOTHYECKHE W OMOIOTHYECKHE OCOOEHHOCTH
BUJIOB CeMelcTBa, UX MHoOrooopasue. CTpoeHHE LBETKOB U COLBETHH JIaHHOIO
cemeiictBa. @opmyna u nuarpamma 1Betka. OCOOCHHOCTH KOpPHEBOM cucTeMbl. THIIbI
muctbeB. OCOOCHHOCTH XMMHYECKOIO COCTaBa HAA3€MHOM Macchl W ceMsiH. Poib
0000BbIX B hopmupoBaHuH (puTOoleHO30B. Mcmonab3oBanre boOOBBIX B X035 CTBEHHOM
JESITEIbBHOCTH YEJIOBEKA.

3. IlpusHakm, Jexaiiye B OCHOBE JEJI€HHUS MHpa pPAacTeHUH Ha HU3IIME M BBICLIME.
CucreMaTn4eckye rpynnbl HU3IIUX U BBICIIUX PACTEHUI COBPEMEHHOM (uiopbl 3emiu.
I'pubel. Kiacc ®duxomunersl, noxakigacc 3uromunersl. ActpoBble. Kiaccudukarys.
OO6mas xapakrepucTuka. 3HaueHUe ACTPOBBIX B MPHUPOAHBIX (puroreHoszax. Couperus
XapaKTepHBIE Ul JaHHOTO CEMENCTBA.

4. JKuzHeHHble (OpMBI BBICUIMX W HU3LIMX PACTEHUN. OBONIOIMS >KU3HEHHBIX (DOpM.
CoBpeMeHHbBIE NPEICTaBICHUS O IPOMCXOKIEHUM BBICIIMX PACTEHHM (1O OTIenam
BbICIIMX pacTeHuil). ['pubsl kimacc Ackomuiersl, noakiacc ['omocymuarsie. CemeiicTBo
[TacnenoBbie. OcHOBHbIE MOp(dosIOTHYECKHEe U OHOJIOrMYeckhe OCOOCHHOCTH BHJIOB
cemeiictBa, ux MHorooOpasue. CTpoeHue IBETKOB W COIBETHI JaHHOIO ceMeicTBa.
®opmyna u auarpamma 1BeTka. OCOOEHHOCTH XMMHYECKOT'O COCTaBa HaJ3éMHON MaccChl
u cemsiH. Mcnonb3oBanue [1aciieHOBBIX B X034MCTBEHHOM AEATEIbHOCTH YEIIOBEKA.

5. Tlonarue o6 oHTOreHe3e W (uioreHese kKak o OMOJOTMUYECKUX sABIEHUAX. UepenoBaHue
MOKOJIEHUH U CMEHa siiepHbIX (a3 (Ha mpuMmepe BBICHIMX M HU3LIMX pacTeHuil). ['puosbl.
Knacc  Ackomuners:, mnonkiace Ilmomocymuartsie.  MSTIUMKOBBIE — (3]1aKOBBIE).
Knaccudpukanusa. OOmias xapakTepucTHKa. 3HaueHHE MSITIMKOBBIX B TNPUPOIHBIX
¢utonenozax. CouBeTusi XxapakTepHble JUIsl JaHHOTO ceMeicTBa. OTIMYUS B CTPOCHUU
KOJIOCKOB TIIEHULIbI, SYMEHSI, PKU, KyKypy3bl, npoca. CtpoeHue 1mioga MSTIHKOBBIX,
IPUBECTH pPUCYHOK. Mcnonb3oBaHue MSATIHMKOBBIX B XO3SHCTBEHHOW J€ATEIbHOCTH
YyelioBeKa.

6. TlonsTue «apxeroHUaNbHbIE pacTeHus». CHCTeMaTHYeCKHe TPYMNbl apXerOHHAToB.
Oco0OeHHOCTH CTpOEHHUS TMOJOBBIX W BEreTaTUBHBIX OPraHOB Yy PAa3jIUYHbIX TPYIII
apxeroHuaroB. JBomouus apxeronuartoB. ['puOsl. Kiacc basuauomuriersl, mojkiacc
Xonobazuauomunietel. CemeiictBO  BoOoBeiX. OcHOBHBIE MOPGOJIOTHYECKHE U
Ouonornyeckne 0COOEHHOCTH BHJIOB ceMeiicTBa, MX MHOrooOpasue. CTpoeHHe IIBETKOB U
COIIBETHH JaHHOTO ceMeiicTBa. Dopmyra u auarpamMma 1Betka. OcoOEHHOCTH KOPHEBOU
cucteMbl. Tumbl aucTbeB. OCOOEHHOCTH XMMHYECKOTO COCTaBa HAJ3€MHOM Macchl H
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11.

12.

13.

14.

cemsH. Ponb boGoBeix B (popmupoBanuu Qutonenoszon. Mcnonb3zoBanue boOoBbIX B
XO3AMCTBEHHOU JIEATEIbHOCTH YEJI0BEKA.

becnonoe pasMHOKeHHME y BbICIIUX pacTeHUuM. Pojib criop B OHTOreHe3e pacTeHui. Tumbl
cop y apxeroHuaroB. OBomorus crop. OOpasoBanme cmop. ['pubsl. Kiacc
basunnoMuneTsl, OJIKJIAacC dparmMo6a3uIMOMHUIIETHI. Kanycthsie. O0mas
XapakTepucTuka. 3HadeHue KamycTHeIx B mpupoaHbiX QuroneHozax. CorBeTus
XapaKkTepHble s JaHHOTO cemeilcTtBa. CTpoeHHe IJI0[a, MPHUBECTH PHUCYHOK.
Hcnonb3zoBanne KanycTHBIX B XO35MCTBEHHOM JEATENBHOCTH YEI0BEKA.

Moxoo6pa3znubie. CoBpemeHHass Kiaccuukamuss u mnpoucxoxaeHue. OcoOEHHOCTH
CTpoeHHs, oOpaza xu3HH MoxoBbIX. MHOrooOpasue u 3HaueHHE MOXOBBIX B
¢uroneno3zax 3emnu. [pubpl. Kmacc Hecoepmiennsie r1pubbl.  CemeicTBO
Cenpaepeiinbie. Mopdonornueckue 0COOCHHOCTH BUIOB CEMEHCTBA, MX MHOTOOOpa3ue.
ConBerusi xapakTepHble s JaHHOTO cemelicTBa. CTpOeHHE ILIBETKOB U COIIBETHM
naHHoro cemeiicta. @opmyna u guarpamMma 1Betka. Pomp CenbaepedHbIX B
dopmupoBanuu ¢uronenozoB. HcnonbzoBanue CenblepeHbIX B XO035AWCTBEHHOM
JESITEIbBHOCTH YEJIOBEKA.

[Tnaynoo6pasubie. CoBpemeHHble U BbiMepiine (opmbl. Knaccubukanusa, cTpoeHue,
pasMHOXeHHe 3HAYeHUE W POJIb TUIAYHOOOpa3HBIX B MPOILIONW M COBpEMEHHOH (iope
3emmmm  Otnen Cnm3eBuku. MsriaukoBble (31makoBble). Kinaccudukanus. OOmas
XapaKTepUCTHKA. 3HAUYeHHUE MSTIMKOBBIX B NPHUPOAHBIX (uToneHo3ax. CorBeTus
XapaKTepHbIe U1 JaHHOTO cemeiicTBa. OTIMUYMS B CTPOCHUH KOJOCKOB IIICHHIIBI,
SUMEHS, DU, KyKYypy3bl, mpoca. CTpoeHue 1ioga MSTIUKOBBIX, MPUBECTH PHUCYHOK.
Hcnonp3oBanne MSATIMKOBBIX B XO35IICTBEHHOMN AESITETFHOCTU YEIOBEKA.
XBomeoOpaszubie. CoBpemeHHble M BbiMepiine (opmbl. OCOOEHHOCTH CTPOCHHS H
oOpa3a u3HU. 3HaUEHHE UX B MPOLUIOH M coBpeMmeHHOW ¢iope 3emuu. Bogopociu,
obmas xapaktepuctuka Bomopocieit. Otaen 3onotucteie. CemelictBo Po3osbie.
OcHOBHBIE MOP(OJIOrMYECKHe U OHOIOTHYECKHEe OCOOCHHOCTH BHUAOB CEMEHCTBa, UX
MHoOroo6pasue. CTpoeHHE LBETKOB M COLBETHH JgaHHOro cemeictBa. dopmyna u
quarpamMma IBeTka. Tumbl nuctbeB. Pons Po3oBeix B (opmupoBaHuu (UTOLIEHO30B.
Hcnons3oBanue Po30BLIX B X03A1CTBEHHON IEATEILHOCTH YEIIOBEKA.
[TanopotHukoobpasubie. Knaccudukanus, ctpoenue, XU3HeHHBIN UK. MHOrooOpasue
W 3HAUEHHUE TMAMOPOTHUKOOOPA3HBIX B TPHUPOAEC M XO3SHUCTBEHHOH JESITEIBHOCTH
yenoBeka. Bonopocan. O6mas xapakrepuctuka Bojopocneid. Otaen JKento-3eneHble
Bosiopociu. HopuunukoBble. OOmias xapaktepucTthka. 3HauyeHue HOpHYHMKOBBIX B
MPUPOIHBIX (PUTOIIEHO3AX.

PaBHOCIIOPOBOCT, M Pa3HOCHOPOBOCTb. 3HAUEHUE PA3HOCIHOPOBOCTH B HBOJIIOLMH
pacTUTEeNbHOTO MHUpa (Ha TpUMepe BOAHBIX MAMOPOTHHKOB, IIayHa CEJISTUHEILIHI,
COCHBI OOBIKHOBEeHHOM). Bomopocmmn. OOmas xapaktepuctuka Bojopociei. Otmen
JuaromoBeie Bogopociu. CemeiictBo SIcHoTKOBbIe. OCHOBHBIE MOp(oNOTHYECKHE U
Ouojoruueckre 0COOEHHOCTH BUIOB ceMeicTBa, uX MHOrooopasue. CTpoeHHE 1IBETKOB
U COIBETHH MJaHHOTO cemeiictBa. Popmyna W auarpamma I1BeTka. OCOOEHHOCTH
XUMHYECKOTO cOocTaBa HaA3eMHOM wmacchl. Ponb  SICHOTKOBBIX B (OpMHpPOBaHUU
(bUTOLIEHO30B.

Ctpoenne u HBOMIONUS TaMeTOUTOB Yy BBICIIUX pacTeHud. Bomopocmu. OOmias
xapaktepuctuka Bogopocieir. Otaen [lupodutoBbie Bomopociu. ['peuntinbie. Obmas
xapaktepucTtuka. CouBeTusi XapakTepHble A JaHHOro cemeiicrBa. CTpoeHue miona,
NpUBECTH pPUCYHOK. Mcmonb3oBaHue ['pedynmiHbIX B XO3SHUCTBEHHOW NEATEIHHOCTH
YyeloBeKa.

Oo6mas xapakrepuctuka CocHoBbiX (['omoceMeHHBIX) pacTeHmii. Poms B 3BOMIOIHH
pacTutenbHOro Mupa. BosHUKHOBEHHE ceMSH U 0COOEHHOCTH UX CTpoeHHs Y COCHOBBIX.
Bopopocnu. O6mas xapakrepuctrka Bogopocieid. Otaen KpunroputoBbie Bogopociu.
Jluneitapie. OcHOBHBIE MOPQOJOTHUECKHME M OHMOJOTHYECKHE OCOOCHHOCTH BHJIOB
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cemelicTBa, X MHoOrooOpasue. CTpoeHHE IIBETKOB W COLBETHH JTaHHOTO CEMEHCTBa.
®dopMyna u [uarpamMma IBETKa.

Xapaktepuctuka CocHoBbIX (['omoceMeHHBIX) B pa3pe3e HbIHE CYIIECTBYIOIIUX
npejacTaBuTeNe  pa3nuuHblx  KiaccoB  (CaroBHukoBble, XBoiHbIe, ['HETOBBIE,
['uakroBeie). OcoOeHHOCTH OHTOreHe3a ramerohpuToB U crnopo@uroB COCHOBBIX.
Bonmopocau. OOmiasi xapaktepuctuka Bojopocieil. Otaen OBIJIEHOBBIE BOJOPOCIHH.
MstnukoBble (3makoBble). Knaccudukanusa. OOmias XxapakTepucTUKa. 3HadyeHHE
MSTIMKOBBIX B HpUPOAHBIX (uromeno3ax. ComBeTusi XapakTepHbIe Ui JaHHOTO
cemeiicTBa. OTIMYUS B CTPOCHUH KOJOCKOB MIICHUIIBI, SUMEHS, PKH, KYKypy3bl, IIpoca.
Crpoenue mioga MATIMKOBBIX, NPUBECTU PUCYHOK. Mcnosb3oBaHue MSTIMKOBBIX B
XO03SUCTBEHHOM AESITETbHOCTH YeNIOBEKa.

[IpucnocoOneHnss BBICIIMX pacTeHW K JKU3HM Ha cyme (Mopdoioruyeckue,
aHaTOMUYeCKue, OMOJIOTMYecKne OCOOCHHOCTH 3TOM Tpymmbl pacteHuii). Bomopocmu.
O6mas  xapakrepuctuka Bojopocieil. Otnen bBypeie Bomopocnu. CemelcTBO
I'Bo3nuunbie. OcHOBHBIE MOPQOJIOTHYECKHE U OHOJOTHYECKHME OCOOCHHOCTH BHUJIOB
cemeiicTBa, ux MHoroo0pasue. CTpoeHHE IBETKOB U COLIBETUH JIaHHOIO CEMEMHCTBa.
®dopmyna u [uarpamma IBeTKa.

Crpoenue u 3Bostonus 1BeTka y MarnonuensetHbix (IlokpeiToceMEHHBIX). Y CJIOBHOCTh
JIeJIeHUs OT/eNa Ha Kiacchl. BaxkHeiilue BUABI pa3iMUHBIX ceMeicTB 30HBI HOxHOTO
VYpana. Bonopocnu. O6mias xapakrepuctuka Bojgopocieit. Otaen Kpacusie Bogopociu.
OcoxoBble. Obmas xapakrepuctuka. 3HaueHrne OCOKOBBIX B MPHUPOJHBIX (DUTOIIEHO3AX.
CouBerusi xapakTepHble JUIsi JaHHOro cemeicrBa. Mcmonb3oBaHnue OCOKOBBIX B
XO03SUCTBEHHON AESITETFHOCTH YEeTIOBEKa

Xapaxrtepuble mnpu3zHaku MarHonuenBeTHbIX (IlokpbiTocemenHbix). CoBpeMEHHbIE
IIPEJICTaBICHNs] O BO3HUKHOBEHMHM IBETKA. [IpU3HaKu HU3KONW M BBICOKOM OpraHHU3alvu
nBerka. Bogopocnu. O0mias xapakTepucTrka Bojgopocieid. Otnen 3eneHbie BOJAOPOCIH.
Knacc PaBHoxrytukoBsle. CemeiictBo boOoBbix. OcHOBHBIE MOp(OJIOTHYECKUE U
Ouosoruueckre 0COOEHHOCTH BUIOB ceMecTBa, uX MHOrooopasue. CTpoeHHE 1IBETKOB
U couBeTHil naHHoro cemeiictBa. dopmyna u auarpamma 1Betka. OcoOE€HHOCTH
KOpHEBOM cucTeMbl. Tumnbl JaucTheB. OCOOEHHOCTH XHMHUYECKOTO COCTaBa HaA3€MHOU
macchl U ceMmsH. Ponbp BoGoBbIX B (opmupoBaHuM (GUTOLEHO30B. lcronb3oBaHue
Bo60OBBIX B X035iCTBEHHOU JIEATETLHOCTH YEIIOBEKA

Muxkpo- u Meracnoporenes y IBETKOBBIX pacTeHui. Pa3BUTHE MY»KCKOrO M JKEHCKOTO
rameto(uToB. SIBIeHNE ABOWHOTO OIUIOAOTBOPEHHUS Y IIBETKOBBIX M €r0 OMOJIOrHYECcKOoe
3HayeHue. Bonopocnon. OOmas xapaktepucTuka Bojopociei. Otaen 3eneHble
Bopopociu. Knacc Cuennsiuku. TeikBeHHble. O0mias xapaktepuctuka. Vcnonb3zoBaHue
TBHIKBEHHBIX B X0351CTBEHHOU JEATEIBHOCTH YEJIOBEKA.

OTkJI0HEHHE OT HOPMAaJIbHOTO Ipolecca (OpMUPOBaHHUS IJIOJOB U CeMsH. SIBieHue
anoMMKcHca, napTeHorenes. [Ipumepsl cBsi3aHHbBIE ¢ 3TUMU sABIEHUAMH. HopmanbHBIN
Mporecc  JIBOMHOTO  OMIOAOTBOpeHUss — amdumukcuc. Bomopociu.  OOmias
XapakTepucTthka Bojgopociei. Otaen 3enensle Bopopocnu. Knace Xaposbie. CeMelcTBO
bo6oBbix. OcHoBHBIE Mop(donoruueckue M OHOJIOTMYEeCKHe OCOOEHHOCTH BHJOB
ceMmeicTBa, UX MHorooOpaszue. CTpoeHue IBETKOB U COLIBETHI JaHHOTO CEMEHCTBA.
®opmyna u auarpamMma I1BeTka. OCOOEHHOCTH KOPHEBOW CHCTEMBI. THIIBI JIUCTHEB.
OCO0eHHOCTH XMMHMYECKOTO COCTaBa HaJ3eMHOW Macchl U cemsiH. Ponb BoGoBbIX B
dbopmupoBannn  (utorieHo3oB.  HMcmomp3oBanne  BoOOBBIX B XO3SHCTBEHHOU
JESATEIIBHOCTH YEJIOBEKA

CoBpemenHnast kinaccudukaius MarnonuenuBeTHbIX ([IoKphITOCEMEHHBIX) IO CUCTEME aK.
AJL.TaxtamxksHa. [IpuHIUIBl KIaccu@UKAUM U MpaBUIa HA3BaHUS CHUCTEMATHUYECKUX
rpymm.  ['pubsl. Kmacce Xwutpuawmomuiersl. ActpoBbie. Kiaccudukamums. OOmas
XapakTepUCTHKa. 3HadeHHe ACTpPOBBIX B MNPHUPOIHBIX (uroneHo3ax. CoueTus
XapakTepHbIe [JIs1 AaHHOTO ceMeiicTBa. CTpoeHHE IBETKOB W IUIOJIOB Yy ACTpPOBBIX,
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MPUBECTH PUCYHOK. Mcmosb3oBaHre ACTpPOBBIX B XO3AWCTBEHHOM JESTEIBHOCTH
4esioBeKa

22. Iopsnok JlrotukoBeie. BakHeimme npusHaky, XapakTepHbIS I PEJICTAaBUTEIICH BHIOB
CEeMEHCTB, BXOAALIMX B ATOT MOPSIOK. Ponb BUIOB B (uTOINEHO3aX (PAaCTHTEIBHBIX
coo0I1IecTBax) U B MpaKkTUYeCcKol AestenbHOCTH yenoBeka. ['pubel. Kimacc Oomuiiers.
Dkonoruyeckue (HakTopsl U UX POJIb B )KU3HU PACTCHUH.

23. CemeiictBo Kamyctapix (Kpecromernbix) OOmiast xapaktepucTtuka. I[lonokenue B
¢mtorenernyeckoit cucteme. OCHOBHBIE BUIBI JTUKOPACTYIIEH M KyJIbTYPHOH (IIOpHI
Kanyctheix Ha HOxHOM Ypane. Mcnonb3oBanue BuaoB cemeirictBa KanyctHbix. ['pulsI.
Knacc 3uromuriersl. A6noTnueckue (pakTopbl U UX POJIb B )KU3HU PACTCHHH.

24. CemeiictBo PozoBeie. (PosonBernwsie) OOmas xapaktepuctuka. MHoOrooopasue
KU3HEHHbIX (OpM W BHJOBOTO COCTaBa. BakHeilline IUIOAOBBIE, STOAHBIE H
TUKOpacTymue pacTeHus cemeiictBa ¢iopel  FOxuoro VYpama. ['pubsr  Kitacc
Ackomuuersl, noxakinacc l'omocymuatbie.  CemelictBo  boOoBeiX.  OCHOBHBIE
Mophosornueckre u 6MoJIoruYeckre 0COOCHHOCTH BUIOB CEMENCTBA, KX MHOTOOOpa3ue.
CrpoeHue LIBETKOB M COLBETUH JaHHOro cemMeictBa. Dopmysia M AuarpamMma LIBETKa.
Oco0eHHOCTH KOPHEBOU CUCTeMBI. THUIbI TUCTHEB. OCOOEHHOCTH XUMUYECKOTO COCTaBa
HAJ3eMHOW Macchl W ceMsH. Ponb bBoOoBeIX B (QopmMHupoBaHUM (UTOLIEHO30B.
Hcnons3oBanre boOOBBIX B X035IICTBEHHOM I€ATEILHOCTH YeTIOBEKa

25. Pacturenpapie 30HBI P.®. OOmas xapakrepuctuka. ['puOsr Kiacc AckoMunersl,
nonknacc Ilnogocymuateie. MsarnukoBeie (3nakoBble). Knaccudukanus. OOrmas
XapaKTepUCTHKA. 3HaueHue MSATIMKOBBIX B MNPUPOAHBIX (uTouneHo3ax. CorBeTus
XapakTepHble I AaHHOro cemeicTBa. OTIMYMS B CTPOEHUU KOJIOCKOB IIIECHUIBI,
SAYMEHS, PKU, KYKypy3bl, npoca. CTpoeHue IuioAa MSTINKOBBIX, MPUBECTH PHUCYHOK.
Hcnonp3oBaHne MATINKOBBIX B XO3SIICTBEHHOMN AEATEIbHOCTU YEJI0BEKA.

26. Xapakrtepuctuka cemeiictBa MapeBbie. MuHorooOpazue MapeBbiXx, UX pOJIb B
¢duToneHo3ax (IPUPOAHBIX U KYJIbTYPHBIX) B CTENHOM W JecocTenHOM 30Hax Poccum.
Hcnons3yembie uenoBekoM Buabl Mapesbix. ['pubsl. Kiace bazunnomuriersi, moakiace
Xonobazuauomunersl. PactutensHocts OpeHOyprekoit 00macTH.

27. O0mas xapakTepucThka cemeiictBa ActpoBble. llonoxkeHne B (DUIOTEHETHYECKOM
cucreme. MHoroo6pasue Bu10B. Poib AcTpoBBIX B GUTOLIEHO3aX CTEMHOM 30HBI Poccuu.
Hcnons3oBanne AcTpoBbix uenoBekoM. I'pubObl. Kinacc basunmommunersi, moakiacc
®parmobazuauoMuneTsl. @UTOIEHO3bI, CTPYKTYpa (UTOLIEHO30B.

28. CemeiictBo Jlmnetinbie. OcoOeHHOCTH MOP(HOIOTHYECKOTO H OUOJIOTHIECKOTO CTPOCHUS
opraHoB u ux meramopgo3oB. IlpucnocobieHHocTs JIMEeHHBIX K HEOIaronpHusTHBIM
dakropam cpenbl. Mcnonb3oBanue BunoB JInneldHbIX B *KU3HU denoBeka. ['pudbr Kiace
HecoBepmiennsie rpudsl. ['onocemennsle. Kiaccudukanms, oOmias xapakTepuCTHKa,
pa3MmHOkeHue. Ponb ['onoceMeHHBIX B ipupoe. X035IMCTBEHHOE 3HAUYEHNE.

3. METOIWYECKHWE PEKOMEHJIAIIVH 11O BBITIOJTHEHUIO
WHINBUAIY ATHHBIX TOMAITHAX 3AJAHAN

NuauBuayalbHbIe TOMAITHUE 33/1aHUS BBITIOJIHIIOTCS B BUAE NMpe3eHTanuil. B kaxaom
pasziesnie CTyJIeHT JODKeH MPECTAaBUTh OJHO WHIMBHIYAIHHOE IOMAIITHEE 3ajaHue.
3.1 TeMbl HHAMBUAYAJIbHBIX TOMAIIHUX 3aaHUMH

Pa3znea 1. Anatomusi 1 MOP(OIOTHS CEMEHHBIX PAaCTeHH I
NJ13- 1. Beaenue cioBaps 1 MOATOTOBKA MPE3CHTAMK 110 TeMe «PacTuTenbHas KIETKay.
NJ13-2. Benenue cinoBaps U NOATOTOBKA MPE3EHTALUU 110 TeMe «PacTUTenbHbIC TKAHN.
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Pa3znes 2. BereraTuBHbIe Opranbl pacrennii. BBeqeHue B CHCTEMATHKY PACTEeHUIA.

MNJ3-3. Benenue cnoBapst W MOATOTOBKA NpE3EHTalMM IO TeMe «BereraTwBHbIE OpraHbl
Pa3MHOXKEHUS».

N/3-4. Benenue cioBaps M NOATOTOBKA IHpe3eHTauuu 1o Teme «Bomopocnu. I['pubsl
JTUIIATHUKW.

Pasnen 3. ApxeroHuajibHble pacreHusi. ['eHepaTHBHBbIe OpPraHbl NMOKPBITOCEMEHHBIX
pacTeHuii.

MNJ13-5. Benenue cinoBaps v MOArOTOBKA MPE3CHTAIIMHN 110 TeMe «APXETOHHAIbHBIC PACTCHUS
N/13-6. Benenue cnoBapst ¥ MOATOTOBKA Mpe3eHTaMK 10 TeMe «I[BeTok u conBeTHs».

MN/13-7. Benenue cinoBaps v MOArOTOBKA MPe3eHTAMU 10 TeMe «CeMs U Iy,

Paspnen 4. Otnen nokpeiToceMeHHbIe pacTenus. I'eorpadgus u 3xoJ10rus pacreHui

NJ3-8. Benenue cioBapss W TOArOTOBKAa mpe3eHTanmuu 10 Teme «llokpbIToceMeHHbIe
pacTeHusI».

N/3-9. Benenue cioBaps U MOATOTOBKA MPE3EHTAUN T10 TeMe «DKOJIOTHUS PACTCHHID.

3.2 Conepma}me HHAUBUAYAJBbHBIX JOMAIIHUX 3aJaHui

CTpyKTypa MaTepHaJoB B 3JIEKTPOHHOM BH/e
— TuTynbHbIN crailg;
— Vb opManiMOHHbBIE CITaiIbl;
— 3aBepliaronui ciai.
B tutynsHOM cnaiifie yKa3bIBarOTC:
— Tema MHIMBUYAIBHOTO JOMAIIHETO 33/IaHUS;
— damMunus, UM COCTaBHUTEIIS;
Nudopmarnimonnbie ciaiiipl MOTYT COJICPXKATh JUArpaMMbl U TpaduKu, TaK)Ke TEKCTOBBIE,
TabnuyHbie. BeiOop THNA HHPOPMAINH, CXeM CTPYKTYPUPOBAHHUS TaHHBIX, OYEPETHOCTH UX
W3JI0KEHUST OCYIIECTBIISIETCSI HEMTOCPEICTBEHHO MaruCTPaHTOM. 3aBEpIIArONIUi Claia
COJIEPXKUT T€ 7K€ JJAaHHBIE, YTO Y TUTYJIbHBIA CIIA].

3.3 llopsAoK BHINOJTHEHHUS 321aHUI

dopmar cianaoB

— [TapameTpsl cTpaHuLIBI

— Pa3mep cnaiinos - skpan

— OpueHranus — arp00MHas

— IlIupuna — 24 cm

— Beicota — 18 cMm

— Hymepanus cnaiinos ¢ Nel

— @opmar BeigauM ciailgoB — «lIpe3eHTamus Ha SKpaHe»

— I'pacduueckuii U TEKCTOBBII MaTepHall pa3MENIAlOTCs Ha CllalijaX Tak, YTOOBI ClIeBa U CIIpaBa
OCTaBAJIOCh MCMOJIb30BAHHOE T0JI€ IUPUHON HEe MeHee 0,5 cMm.

Odopmienue ciaaiiios

— PexomeH1yeTcst HCIOIb30BaTh TEMHBIH (DOH caai10B

— HUcnonb3yemsie mpudter Times New Roman, Arial, Arial Narrow.

— Hauepranusi: 0OBIYHBIH, KYpCHUB, TOJTY>KUPHBIHA

— LIBeT u pa3zmep mpudTa J0JIKEH OBITH MOAOOPaH TaK, YTOOBI BCE HAIMUCH OTYECTIUBO
YUTAJUCh Ha BEIOPAHHOM II0JIE Claiia

PexoMeHayeMble pa3Mepsl LIpU(PTOB.

Bunx o6bexTa Pazmep mpudra
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3aroJI0BOK Cllaiiia 22-28 pt
[103ar0JIOBOK 20-24 pt
TEKCT 18-22 pt
MOJNKCH TAHHBIX B AMArpaMMax 20-24 pt
NOJIMCHU OCEH B AMarpaMmax 18-22 pt
3aroJIOBKH OCEH B IHarpammax 18-22 pt
MpUQT JICTEHIBI 16-22 pt
HOMED CIIalJI0B 14-16 pt
nHpopmaIus B Tabnuiax 18-22 pt
JAmarpamMmmbl.

— JlmarpamMmbl TOTOBSITCS C UCITOJIb30BAHUEM MacTepa AUarpaMM TaOJIMYHOTo mpoieccopa MS
Excel.

— Jly1s BBIBO/Ia YHCIIOBBIX JIAHHBIX UCIIOJB3YETCS YUCIIOBOM (popMaT ¢ pa3aeiuTeNIeM TPYIII
pa3psi0B. Eciiu 1aHHBIC SBISIOTCS IPOOHBIMU YMCIAMH, TO YHUCIO OTOOPAKACMBIX JICCATUYHBIX
3HAKOB JIOJDKHO OBITh OJIMHAKOBO JIJISl BCEH TPYIIIBI TUX JAHHBIX (BCETO psijia MOANHUCEH
JTAHHBIX )

— JlaHHBIC ¥ TIOIMCH HE JOJDKHBI HAKJIABIBATHCS PYT HA APYTa U CIMBATHCS C TPAaPUICCKUM
PEIaKTOPOM JHarpamMmbl

— CTpyKTypHBIC AHArpaMMbl TOTOBSITCS C IIOMOIIBIO CTAHAAPTHBIX CPEACTB PUCOBAHUS MTAKETa
MS Office.

— Ecnu ipu popmaTrpoBaHUM claiiia ecTh HEOOXO0AUMOCTh MPOTIOPIIMOHATBHO YMEHBITUTH
pasMep auarpamMMebl, TO pa3mep MpU(TOB TOKESH ObITh YBEIIMYCH C TAKUM PACYCTOM, YTOOBI
peasibHOe 0TOOpakeHne 00BEKTOB JIMArPAMMBI COOTBETCTBOBAJIO 3HAUCHUSM, YKa3aHHBIM B
TabuIe.

.Ta6auupbI.

- TabnmuHast nH(GOpPMAIHS BCTABIISIETCS B MaTepUAITBI KaK TaOJIMIa TEKCTOBOTO MPOIIECCOpa
MS Word wnnm tabauunoro npoueccopa MS Excel.

- [Ipu BcTaBke TaOIUIBI Kak OOBEKTa U MPOTIOPIMOHATHFHOM H3MEHEHUH €€ pa3Mepa peaabHbBIN
oTtoOpakaeMblil pazmep mpudTa J0KeH ObITh He MeHee 18 pt.

- Tabnuupl ¥ AUarpaMmbl pa3MeIlalTcs Ha CBETIIOM Win 6eroM (oHe.

AHnManus 00beKTOB M Nepexo/ cJIaii10B.

- B TuTYnBbHOM U 3aBeplIaroleM ciai1aXx uCIoIb30BaTh aHUMAIUI0 OOBbEKTOB HE I0IYCKAeTCs
- B uHopmanoHHbIX craigax AOMyCKaeTcsl UCIOIb30BaHHE aHUMAIlUH O0BEKTOB TOJIBKO B
cilyyae, eciid 3TO HEOOXOJMMO JIJIsl OTPaXKEHUSI U3MEHEHUH, TPOUCXOIAIINX BO BPEMEHHOM
MHTEpBaJie, U €CIIM 0YePEAHOCTh aHUMUPOBAHUS 00BEKTOB COOTBETCTBYET CTPYKTYpE JOKIIAa.
B ocranpHbIX ciydasx UCMONIb30BaHWE aHUMAIIMK HE TOITyCKAeTCs

- [l cMeHBI ciaiiIoB UCIOIb3YeTCs PEXXKUM «BPYUHYIO». Pa3pemiaeTcs ucmnonb30BaHue
cTaHaapTHHIX 3P exToB nepexoaa, Kpome 3H(HEKTOB KATIO3UY, KIIIALNTKU», «PACTBOPEHUE,
«TOPHU30HTATBHBIC TTOJOCHY. JIJIs BCEX Cai 0B MPUMEHSETCS OHOTUITHBIN 2 (dEKT mepexoaa.
- 3BYKOBOE COITPOBOKICHHE aHMMAIlUN 0OBEKTOB U Mepexo/ia ClaiiIoB He UCTIONb3YeTCs

3.4 TlpuMep BBINOJIHEHUSI 3aaHUsI
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THIIbI KOPHEBBIX CHCTEM
- Mouu%sarau
- ¥ OQ/HOZONBHBIX PACTEHRIA:

CrepxHesasn
- Y ABYAONBHBIX PICTEHHA:

$acons, ropox, Abnous, ay6.

v - -

L
¥

| k. & "”:\}1
) ’ {Zﬁlf‘}'&

PazauTil TNasHLik,
Soncesie u
NPAGATOMHBIE KOpHK

v

U3, KYWYPYID, YK, AHAKA

A8 \)
HA8 v

Inagsiui He pa3anT.
PaianTsl NPRGATOMHEE

u Borcavie fmmyShared

KOpeHb = OAWH U3 BaXHbIX BeretatuBHbIX
OpraHoB pacTeHus

KopHeBas cucrema —
3TO COBOKYMHOCTb
BCEX KOPHEeW pacTeHus

KOpHeBas
cuctema

£

A

fpuaaTounsie

3apaHue.
Ha

BUabI

puaa

m

Bunaer kopHen

% Mpupaar - Ha
- nobere

TCA U3
3apogbiwesoro
KOpelKa cemeHun

BoKoBble - pa3BUBalOTCA Ha
FNaBHOM KOpHe

Bce KOPHM OAHOTO pactennn obpasyior
HOPHETIR CRFTSMY

Mopdonorus KopHa

Kopeb — ocesoii opraH, obnagaroumit
€NOcoBHOCTBIO K HeOorpaHn4yeHHoOMYy pocTy u
CBOVCTBOM NONOXUTENLHOTO rEoTPONu3Ma

DYHKLUM KOPHS:
p p Bnoyse u
HaA3EMHOM YacTi pacTerus;
. Mor BOObI
. MNpoBeneHue sewecTs;
. MOXET CRy)UTh MECTOM HaKONNEHUA NUTaTENbHBIX
BelecTs;
Cnyxut 0

£ MyShared

KopHu pacTeHuit n rpubHuLa rpuGoB yCTPOeHbl
TaK, YToObl pacTeHUe MOFIOo NUTaThCs U
nony4arb Bnary U3 nouBbl.

4. METOAUYECKHUE PEKOMEHJALINU 11O

CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

4.1. Knero4yHasi TeOpHsi ¥ UCTOPHS U3YYeHUS KJIETKH.
Ipu uzyuenuu sonpoca Heo6xXo0UMo 0bpamums GHUMAHUE HA CLeOVIOUujUe 0COOEHHOCHU.

M. Ilneiinena u T. [lIBanHa nepBbIMU cHOPMYTUPOBAIIN KIECTOUHYIO TEOPHUIO, OCHOBHON
IIyHKT KOTOPOW YTBEP)KIaJl, YTO BCE OPraHU3Mbl, B TOM YHCJIEC PACTUTENIBbHBIC U JKUBOTHBIE,
COCTOAT M3 IMPOCTEHIINX YaCTHL] - KIETOK, a KaXJ1asl KJIETKa - caMOCToATeNbHOE 1enoe. OqHaKko
B OpraHu3Me KJIETKHU JEHUCTBYIOT COBMECTHO, (POpMUPYS TapMOHUYHOE €AUHCTBO.
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[To3nHEee B KIETOYHYIO TEOPHIO OOABISUIMCH HOBBIC OTKpbITHSA. B 1858 r. Hemenkwuit
yuenbld P. BupxoB o00OCHOBaji, 4TO BCE KIJIETKHM OOpa3yrOTCs M3 JAPYTUX KJIETOK IIyTEM
KJIETOYHOTIO JeJICHU: "BCAKas KJIeTKa U3 KISTKH'.

Knerounas teopus nmocityxuna oCHOBOM BO3HMKHOBEHHUs B XIX B. Hayku nutosioruu. K
koHIy XIX B. Oyaromapst yCia0)KHEHHIO MUKPOCKOITMYECKON TEXHUKH ObUTH OTKPBITHI U U3y4EHBI
CTPYKTYPHBIE KOMIIOHEHTHI KJIETOK U IIPOLIECC UX ACJICHUs. DICKTPOHHBIM MUKPOCKOM MO3BOJIHII
MCCJIEI0BaTh TOHYAMININE CTPYKTYPHI KJICTOK. BBUIO OOHapyKeH YIWBHUTEIBHOE CXOACTBO B
TOHKOM CTPOEHUU KJIETOK IIPEACTABUTENIEN BCEX LAPCTB )KUBOM MTPUPOBL.

OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM KJIETOYHON TCOPHHU:

KIIETKA - CTPYKTYpPHO-(DYHKIIMOHANIbHAS EAMHHIIA BCEX J>KMBBIX OPTaHHU3MOB, a TaKXKe
€JIMHUIIA PA3BUTHS,

KJIETKaM MIPHUCYIIe MEMOPAaHHOE CTPOCHUE;

SIIPO - TJIABHAS YaCTh 3YKAPUOTUYECKOMN KIIETKH;

KJIETKH Pa3MHOXAKOTCS TOJIBKO JEJICHUEM;

KJIETOYHOE CTPOEHUE OPraHU3MOB CBUJIETEIBCTBYET O TOM, UYTO PACTEHUS U JKUBOTHBIE
MMEIOT €IMHOE MPOUCX0KICHUE.

4.2. Bakyo/iu M KJI1€TOYHBIH COK.

Ipu uzyuenuu sonpoca Heo6xo0UMo 0bpamums HUMAHUE HA ClledYIouue 0COOEHHOCU.

Y pacTeHHMiI Bakyolu — IPOHW3BOJHBIC DHIOIUIA3MATHYECKON CETH , OTPaHHYCHHBIC
MEMOpAHOM - TOHOIUIACTOM M 3aIOJHCHHBIC BOJSHUCTBIM COJCPIKUMBIM - KJICTOYHBIM COKOM.
Bakyonu ceMsiH HepeaKo copepkar U OCIKHU-IIPOTEHHBI. PacTUTENIbHBIC BaKYOJIM 9acTO CITy>KaT
MECTOM KOHIICHTpPAIlMd Pa3HOOOPAa3HBIX BTOPUYHBIX META0OJIMTOB - IOJU(DEHOIBHBIX
COCTMHEHUH: ()IIABOHOWJIOB, AHTOIIMAHOB, TAHHIJIOB ¥ a30TCOCPIKAIINUX BEIIECTB - AIKAIOUIOB.
B kieTouHOM cOKe pacTBOPEHBI TaK)K€ MHOTHE HEOPTaHUUYECKHUE COSTUHEHHUSI.

Kpucrayel okcajiata KaJbIHs Yallle BCETO HAKAIUIMBAIOTCS B TEX OpPraHax PACTCHHM,
KOTOphIE OOBIYHO COPACHIBAIOTCS — JIHCThS, KOpA, BOJIOCKU AMHUAEPMBL. POCT BTOpHUYHOMN
KJIETOYHOW CTEHKH TPOMCXOJHUT B pE3ylbTaTe ammo3unuu. [lma3MomecMbl  MPOHU3BIBAIOT
3aMbIKamue MmieHKd mop. OObeAMHEHHbBIE T1a3MOJIeCMaMH MPOTOTILIACTHI KIETOK, 00paszyroT
€IMHOE IeJI0e - CUMIUIACT. B pe3ynbrarte KU3HEACITeILHOCTH KICTKH IEJUTFOJIO3HAS KIICTOYHAS
CTEHKa MOYET MpeTepIieBaTh H3MEHEHUS.

4.3. ’Kn3HeHHbIH HUKI U JH(epeHIHPOBKA KIETOK.

Ilpu usyuenuu 6onpoca HeoOxX00UMo 0opamums GHUMAHUe HA Cledyroujue 0CoOEeHHOCMU.
JKvi3HEeHHBII UK KIETKH— MOCIeI0BAaTeIbHOCTh COOBITHI, MPOUCXOIAIINX OT MOMEHTa 00pa-
30BaHUs JAHHOM KJIETKH JI0 €€ JeJIeHUs Ha louepHue Ki1eTkH. COorliacHO IpyroMy ONpeeleHHUIo,
KJICTOYHBIN ITUKIT — KHU3Hb KJIETKH OT MOMEHTA €€ MOSBICHUS B pe3yJbTaTe AeeHUs] MaTepUH-
CKOM KJIETKH U JI0 €€ COOCTBEHHOTO JIEJIeHUs WK ruoenu. B TeueHne kKiIeTouHoro nukia KieTka
pacTeT U BUAOU3MEHSIETCS TaK, YTOOBI YCIEIIHO BHIMOIHITH CBOM (DYHKIIMH B MHOTOKJIETOUHOM
opranusMe. DTOT IpoIecC HOCUT Ha3BaHHe U epeHIIMPOBKU. 3aTeM KII€TKa YCIEIIHO BbINOJ-
HSIET CBOU (DYHKIIMU B T€UEHHUE OINPEICTICHHOTO MPOMEXYTKA BPEMEHH, MOCJIE YeTO MPUCTYIAeT
K JICJICHHUIO.

[ToHSITHO, YTO BCE KIIETKU MHOTOKJIETOYHOTO OpraHu3Ma He MOTYT JIEJTUThCS OECKOHEYHO, MHAYE
BCE CYLIECTBA, B TOM UHCJIE U YeJIOBEK, ObUIH Obl OECCMEPTHBIMH.

DTOro He MPOUCXO0IuT, moTomy uto B JIHK nmMerorcs «rensl cMepTH», KOTOpPbIE aKTUBUPYIOTCS
IIPU ONPEJIENECHHBIX ycIoBUsAX. OHU CHHTE3UPYIOT OIpe/ielieHHbIe OeTKU-(hepMEHTHI, pa3pyliaro-
[IMe CTPYKTYPHI KIETKH, €€ opraHeiuibl. B pe3ysibTare, KIeTKa CKUMaeTcsl U orubdaer.

Taxkas 3arporpaMMHUpoBaHHasi KI€TOUYHAs CMEPTh HOCUT Ha3BaHHe anonTo3a. Ho B mepuoj ot
MOMEHTA MOSIBJICHUS KJIETKH U JI0 alloNTo3a, KIeTKa MPOXOJIUT MHOKECTBO JIEICHUN.
KneTouHbIi MUK COCTOUT U3 3-X IJIAaBHBIX CTAIUU:

1. Hatepdasza — nepruoa MHTEHCUBHOTO POCTa U OMOCHHTE3a OMPEICTICHHBIX BEIIECTB.

2.  Mwuto3, unu KapuoKuHe3 (JeJIeHUe sIpa).
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http://medbiol.ru/medbiol/botanica/00201acf.htm
http://medbiol.ru/medbiol/microbiol/0008145f.htm
http://medbiol.ru/medbiol/botanica/0010c8af.htm
http://medbiol.ru/medbiol/botanica/001092f0.htm
http://medbiol.ru/medbiol/botanica/000db475.htm

3. lluTokuHe3 (IeJeHue IUTOTUIa3MBI).

JlaBaiiTe Ooiyiee OIPOOHO OXapakTepu3yeM CTaJMH KJICTOYHOTO IUKia. Mrak, mepBas —
sto unrepdasa. Murepdaza — naubosee npoaomkuTenabHas $asa, mepuo] MHTEHCUBHOTO CUHTE-
3a ¥ pocTa. B KJIleTke CHHTE3HpPYeTCss MHOTO BEIECTB, HEOOXOIUMBIX ISl €€ POCTa M OCYIIIECTB-
JICHUSI BCEX CBOMCTBEHHBIX €il pyHKIUN. Bo Bpems nnrepdassl npoucxoaut permukamnus JTHK.

Muto3 mnporecc IeiaeHus sSApa, TP KOTOPOM XpOMAaTHIbI OTIEISIOTCS APYT OT JApyra u
nepepacnpeieNisioTCs B BHIE XPOMOCOM MEXAY JOYEPHUMU KIECTKAMHU.

[utokuHe3z mponecc pa3AesieHHus] MUTOIIA3Mbl MEXAY JABYMSI JOUYEPHUMHU KIIETKAMH.
OOBIYHO MO/ Ha3BaHMEM MHUTO3 LUTOJOTUU OOBEAUHSIOT CTAUIO 2 U 3, TO €CTh JIeJIeHNE KIETKU
(KapuOKHUHE3), U JACIICHUE IUTOIIa3Mbl (LIUTOKUHES).

4.4.BoiieqintesibHble  TKaHU. HapyskHble HW  BHYTPeHHHE BbIIeJHTEIbHbIE
CTPYKTYPHI.

Ipu uzyuenuu gonpoca HeobX00UMO 0bpamums 6HUMAHUE HA Cledyioujue 0COOEHHOCTU.

Bce BrinenurenpHble TKAHU MOAPA3ACTSIOT HA JIBE TPYIIIBI - HAPY)KHBIE BbIICTUTEIbHbIC
TKaHHU U BHYTPCHHUE BBIICIUTEIIBHBIC TKAHH.

K HapyXHBIM  OTHOCAT:  KEJIE3UCTble  BOJOCKH, HEKTapHUKW, TUIATOJBI,
MUIICBAPUTEIbHBIC JKEIIE3KH HACEKOMOSIHBIX pacTeHHid. JKene3ucTsie BOJIOCKA MOTYT OBIThH
OJIHOKJICTOYHBIMU ¥ MHOTOKJIETOUHBIMH. B MX KileTKax BeIpabaThIBalOTCS 3(UpPHBIE Macia WId
OpPTaHWYECKHUE KHCIIOTHI.

HektapHuky BBIIEISIOT CaXxapUCTYHO JKHIKOCTh, CIYXKallyl0 [Uisl TMPUBJICUCHUS
HACCKOMBIX - OmbUIHTENCH. Yale OHM HaXOASTCS B IBETKAX.

'upaTonpl BRIASNSIOT HApPYXKY KalelbHO-KHAKYIO BOJIY M PACTBOPEHHBIC B HEW COJIH.
BoasHble ycThulia (THAATOIbI) 00pa30BaHbl ABYMS (3aMBIKAIOIIUMHU KJIETKAMH ), HO JIMIIICHHBIMU
MOJIBIDKHOCTA B OTJIMYMHM OT OOBIYHBIX YCTHUIl. [IpW W3OBITOYHOM TOCTYIJICHUH BOJBI B
pacTeHre © OCHAa0JCHHOW TpaHCIHpAIMK dYepe3 THAATOMbI TPOUCXOJHUT TyTTaIus, T.C.
BBI/IaBITUBAHUE KATEJNIeK BOJIBI.

[MumeBapuTenbHbIe KENE3KH BBIPAOATHIBAIOT JKUIAKOCTh, COJEPKANIYI0 (DEpMEHTHI,
KHUCTIOTBI, C TIOMOIIbIO KOTOPBIX MPOUCXOJUT TMEpEeBapUBAHHE MMOWMAHHBIX HACEKOMBIX
HACCKOMOSITHBIMH PAacTCHUSIMH (POCSHKA, ITy3bIpUaTKa, HETICHTEC).

K BHYTpeHHUM BBIIETUTENBHBIM TKaHSIM OTHOCST KPYITHBIE OJJUHOYHBIE )KUBBIE KIETKH -
UAMO00IACThI, B KOTOPBIX HAKAITUBAIOTCS OKCAJIATHI KAJIBIMS B BHJE KPUCTAILIOB, Ipy3, padu/;
TEPIEHbI, CTU3U, TAHUHBI U Ap. DUpoMacisiHble UIH00TaCThI XapaKTEPHbI IS MpeCTaBUTeNeH
TaKUX CEMEUCTB, KaK JIABPOBBIC, MATHOJIMEBEIC, TIEPEUHBIC, KHPKA30HOBBIC U JIP.

Bmectunuima BbeiieneHuil pazHooOpasHbl 1o (opme, pazMepaM U TPOUCXOXKICHUIO.
Pa3nmuyaroT CXW30T€HHBIE W JIM3UTCHHBIC BMECTHIHWINA. IlepBble BO3HUKAIOT B BHJIE
MEXKJIETHUKOB, 3aIIOJHEHHBIX BBIJCIIEHHBIMH BEIIECTBAMU U OKPY)KCHHBIX JKUBBIMHU KIETKAMHU
SMUTENUsA. BTOphle BO3HHKAIOT HA MECTE TPYIIBI KJICTOK, KOTOPBIE pacHaJaroTcs Iocie
HAKOTUICHHUS BEIIECTB.

CXU30TCeHHBIC CMOJISTHBIC KaHAJIBI (CMOJISTHBIC XOJbl) XapaKTepPHBI I BUJOB CEMEHCTB
CEJIbJIEPEHHBIX, apaTUEBBIX, ACTPOBBIX, XBOMHBIX. CMOIISIHON KaHAI - 3TO JUTMHHBIN TPyOdaThIit
MEXKJICTHHUK, 3aIIOJTHCHHBIH CMOJIOH WJIM JIATEKCOM M OKPYXXCHHBIH >KHBBIMH TIapEHXHUMHBIMHU
kIeTkaMu. CMOJISIHBIE KaHAIIbI MOTYT BETBUTHCS CO3/1aBasi CIIOKHYIO Pa3BETBICHHYIO CUCTEMY.

JIu3ureHHbIE BMECTHIIHINA ¢ Y(OUPHBIMHA MaciIaMU MOYKHO BHJIETh B KOXKYpPE IIUTPYCOBBIX
(TuMOHa, aneNbCUHA U JIp.)

Mneunuku (MiiledHble TpPYOKH) MpPEICTaBISIOT COOOW KHUBBIE KJIETKH, B BaKyOJSIX
KOTOPBIX COJEPIKUTCS MIIEYHBIN coK. OH MMeeT MOJIOYHO - Oelylo OKpacKy, HO MHOT/Aa ObIBaeT
KEJNTHIM (YUCTOTENI Mackuii). B MileuHnKax TeprieHbl (CMOJIBI, KaydyK) HaKaIllJIMBAalOTCS B BUJIC
ruApoPOOHBIX KameleK B KIETOYHOM COKe Bakyoliel. KpoMe cMon u kaydyka B MJIEUHOM COKE
MOTYT OBITh 3()UpPHBIE MacJIa, OEITKOBBIC COSTUHEHUS, aTKATOUIBI.

MieuyHukH OBIBAIOT IBYX TUIIOB - YICHUCTHIC U HEUICHHUCTEHIC.
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UiieHHCTBIE MIIEUHHKM BO3HUKAIOT M3 MHOTHMX KJIETOK, B MECTAaX COIPUKOCHOBEHMS
KOTOPBIX, MPOUCXOJUT PACTBOPEHHME KJIIETOUHBIX CTEHOK M MPOTOIIACTBI KJIETOK, 00pa3yroT
IPOCTYI0 TPyOUaTyro cHcTeMy. DTOT TUI MIJICYHHKOB XapaKTepeH [UIsl acTPOBBIX, MAaKOBBIX,
KOJIOKOJIbYMKOBBIX U JIP. PACTEHUM.

Heunenuctplii MIIEYHUK NpeaCTaBisieT co00Ml OAHY TUTAHTCKYIO KIETKY, KOTOpas,
BO3HUKHYB B 3apOJIbIIlIe, 00Jiee He JISUTCS, a HEMPEPBIBHO PACTET, YJIMHICTCS U BETBUTCS. JTH
MJICYHUKH IPOHM3BIBAIOT BCE OPraHbl PACTEHMS, OHHU XapakTEpHbl Uil BUAOB CEMEUCTB
MOJIOYAHHBIX, TYTOBBIX H JIp.

OTH  TKaHW  BbIpabaThIBalOT  BEIIECTBA, MCKIIOYAIOIIMECSs M3  MeTadoJau3Ma.
BroinenuTenbHble TKaHU pa3HOOOpa3HBI MO CTPOCHHIO, MO PA3MEUICHUIO B TEJI€ PACTEHUS, 10
BUJIaM BbIpa0aThIBAEMbIX BEIIECTB - TEPIICHOB, MOJUCAXapHUI0B, CaXapoB, OEIKOBBIX BEIIECTB,
BOJIbI, COJIEH PA3TUYHBIX KUCIIOT.

4.5.Metamop¢o3bl kopHs. JlockoBuaHBbIE, CTOJOOBUAHBIE KOPHH, XOAYJbHbIE H
AbIXaTeJbHbIe KOPHH. 3anacawuiue KOPHH)

Ipu uzyuenuu gonpoca HeoOX00UMO 0Opamums 6HUMAHUE HA Cledyioujue 0COOEHHOCU.

B mpouecce »BononnM KOPHH OTACNBHBIX PACTEHUN MPUOOpETaNnu IOMOITHUTEIbHBIC
¢byakuun. OAHA U3 HUX CTAM PE3KO OTIWYATHCS MO BHEIIHEMY BUAY OT THIHYHBIX KOpPHEH -
3TO U ecTh MeTamop(o3bl KopHed. J[pyrue COXpaHUIM THIMYHOE CTPOCHHE. DTO KOPHHU C
0CcO0BIMU QYHKIIUSIMHU.

K meramopdo3am KopHEH OTHOCSTCS MSICUCTbIE KOPHH - KOPHEIUIOAbI U KOPHEKITYOHH.
KopHekiryOHH - 3TO BUJIOM3MECHEHHS MPUAATOYHBIX KOpHEeH. KopHekiryOHM Ha BEpIIMHE HECYT
npunaTtounbsie mouku. KopHekinyOHM 00pa3yloTcsi y T'€OpPTHH, YHCTAKA, 3€MIISIHBIX OPEIIKOB,
Oarartos.

KopHennonpl uM3BeCTHB Y MOPKOBHU, METPYIIKH, PeabKu, cBekibl U 1p. Ho cienyer
MOMHUTB, YTO «KOPHEIUION» Y HUX B MOP(OJIOTMUECKOM CMBICIIE MPEACTABICH YKOPOUEHHBIM
cTebmeM - 4acThl0 HECyIleH IHUCThS, MOACEMSIONbHBIM KOJEHOM M, HAaKOHEI, COOCTBEHHO
KOPHEIUIOIOM - BUJIOU3MEHEHHBIM MSCUCTBIM KOPHEM.

N3 xopHe#t ¢ ocoObIMH (PYHKIMSIMH MOXHO Ha3BaTh XOAYJIbHBIE KOPHU, CIy)Kalllue JUIs
OTIOpBI JIEPEBHEB; KOPHU-TIPUIIECTIKA;, BO3AYIIHBIE KOPHHU, CIIOCOOHBIC TOTJIOMIATh BOAY W3
atMoc(epsl; TpIXxaTellbHbIE KOPHU, KOTOPHIE MOTJIOMIAI0T BO3AYX; 3€JCHbIE aCCUMUIUPYIOIIHE
KOPHH, COJIeprKalllie B KJIIETKAX XJIOPOIIACTHI.

Crenuanuzanuss KOpHeH ¢ o0coObiMH (YHKIMSIMU CBsi3aHA C aHATOMUYECKUMH U
(U3HOTIOTUYECKIMHU OCOOCHHOCTSIMHU.

4.6. Meramop¢o3sl aucta. Kooukn, pusiioaun, JoBune anmnaparsbl.

Ipu uzyuenuu sonpoca Heo6xXo0UMo 0bpamums HUMAHUE HA Clle0YIouUe 0COOEHHOCU.

Ownonuit — 3T0 Meramop(do3 uepellka HIM OCHOBaHHS JHcTa B oOpa3oBaHUE,
oJ00HOE TIOCKOM JIMCTOBOW IUIACTHHKE, BBINONHSIONIEH (yHKUIMU (QoTocuHTe3a. Duiuionuu
XapakTepHBI UII MHOTHX BHJOB TaK Ha3bIBAEMBIX (QIIUIOAMWHBIX aKaluid, OOWTAIONINX B
ONYCTHIHEHHBIX CaBaHHAX Ha IOro-3amajae ABCTpalMHd, TJ€ CyXOil MepHoi JUIMTCS BOCEMb —
necsTh MecsiueB. [l GumoAuiHbBIX akaluii XapakTepHa 3kojorudeckas rerepodums. Onaau
U3 JIUCTHEB — Me30MOpP(HBIE, C TOHKMM YEpeIIKOM M KPYMHOW ABAXAbI MEPUCTOCIOKHON
TUTACTHHKON, MHOTOYHCIICHHBIE W HEeXHBIE JINCTOYKN KOTOPOH MOTYT (DYHKIITMOHUPOBATH TOJBKO
B IIEPUO/IBI C IOCTATOYHBIM YBJIAXKHEHUEM

Metamopdo3 Bcero jaucTa WM KakoW-TMOO €ro 4acTu B KOJIIOUKY CBOMCTBEH BUIAM
MHOTHX CEeMEHCTB. JIMCTBS, TMOJHOCTBIO MeTaMOp(pU3UPOBAHHBIE B KOJIOYKY, THUIIHYHBI,
Harpumep, sl KaKTyCOB, IIMPOKO PACIPOCTPAHEHHBIX B IYCTBIHAX, MOIYIYCThIHAX, KAATUHTE U
caBanHe LlentpanbHoit u FOxHON AMEpUKH.

X10pOIUIacThl KPacHbIX BOJOPOCIEH IByMEMOpaHHBIE, C OAMHOYHBIMU THJIAKOMIAMHU.
OmvH WM 1Ba TWIAKoMIa OOBIYHO JekaT Ha mnepudepun xjoporuiacta. Ha memOpanax
TUJIAKOU/I0B uMeroTcs (PUKOOUINCOMBI. OCHOBHBIM MUTMEHTOM XJIOPOIIJIACTOB
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apnsercaxyaopopui. Kpome Toro, y KpacHbBIX BOJIOpPOCIEH MMEIOTCS KapOTHMHOUABI H
(uxobunmuel B (pukobmimcomax. biaromapst Takomy HabOpy MUTMEHTOB KpacHBIE BOJOPOCIH
MOTYT MOIJIOUIaTh CBET IOYTH Bced BHIMMOW uacTu crnekTtpa. Kak mnpasuio, Xjaopouin
Mackupyercss (UKOOMIMHAMHU (KpAacCHOTO M CHHETO LBETa) W KapOTHHOMJAMH (OpaH>KEBO-
MKEJThIE), HO CPEIH TPECHOBOJHBIX KPACHBIX BOJIOPOCIIEH BCTPEUAIOTCSA UCKITIOUEHHUS.

Knerounsie mokpoBbl OyphIX Bogopocieil 00pa3oBaHbl 000JI0YKAMU, KOTOPBIE COCTOAT
U3 BHYTPEHHEr0 KapKacHOIro cJios, 00pa30BaHHOI0 MUKpO(QHOpHUIaMH LEJUII0JIO3bl, U BHELIHETO
aMOp(HOro, KOTOPBIA COAECP)KUT B OCHOBHOM COJIM aJbTMHOBOM KHCJIOTHI, HEKTUHOBBIC
BemectBa U Oenku. CoiaM ajdbIMHOBOM KHMCIOTBI — aJbIMHATBl — B BOJHBIX PacTBOpax
CHOCOOHBI K 00pa30BaHUIO I'eliei.

4.7. Kpacnble Bogopocau, bypsie Bogopoc.in.

Ipu uzyuenuu sonpoca Heo6xo00UM0 0bpamums HUMAHUE HA Clle0YIouue 0COOEHHOCU.

N3BectHo okono 1500 Buaos Oypeix Bomopocieit. [loutu Bce onu odutarot B Mopsix. I1o
MPOJOHKUTEILHOCTH KU3HU Oypble BOAOPOCTH OBIBAIOT OJTHOJIETHUMHU M MHOTOJIETHUMU.

Bypble Bomopocin — 3T0 MCKIIOUUTEIBHO MHOTOKJIETOUHbIE pacTeHHs. JIuHa ux Tena
COCTaBISieT OT HECKONbKUX caHTuMeTpoB 70 100 m. KpymHbeie Oypsle Bogopociu 00pa3yloT B
MOpSIX CBOeoOpa3HbIe Jieca U ayra. OOIMK OyphIX BOJOPOCIICH MPECTaBIIeT COO0H HUTH, THOO
HIMPOKUE JIUCTOBUAHBIC IUIACTHUHBI, YacTO CHUIBHO pacceueHHbIe. Telo TakuxX BOJOpoOcieit
Ha3bIBAIOT CIIOCBHIIEM, WII TAJUIOMOM. Y HETO HET HACTOSAIINX JINCTHEB, CTEOICH M KOPHEH.

3apocnu OypbIX BOJOPOCIEH BCTPEUYAIOTCS OT 30HBI MPUIIMBA U OTJIHBA, I/Ie OHU YacaMu
HaxXomATCs BHE BoAbl, a0 TiyouHsl 40-100 u maxe 200 M, Kyga HTPOHUKAIOT OTIEIbHBIC
conmHeuHble yud. [loaTomy y 3Tux Bogopocneit npeobnaaaer Oypblii TUTMEHT ((YKOKCAHTHH),
CIOCOOHBIM K HCIOJIb30BAaHUIO SHEPrUU CBETA TAKUX JIyded MpH OO0pa30BaHUU OPraHUYECKUX
BELIECTB.

Knerku Oypbix Bojopocield conaepkar IO OJHOMY SAPY M HECKOJIbKO MEJKHX
xpomatogopoB. OO0I0UKH KIETOK CHapy>Ku ociau3HeHHble. ClM3b 3allUIIaeT uX TeJo OT yaapa
BOJIH U CIOCOOCTBYET COXPAHEHHIO BOJIbI B OpraHU3M€ BOJOPOCIEH, OOHAXKAIOIIKXCS BO BpeMs
OTJIMBA.

Jlnst OypbIX BOJIOPOCTEH XapaKTepHBI BETeTaTHUBHBIN, OECIOBIA CIIOPOBBIA U TIOJIOBOM
TUIBl Pa3MHOXKEHUS. BereratnBHOe pa3MHOXKEHHE MPOUCXOTUT NPH CIy4alHOM OTAEICHUU
y4acTKOB Tajioma. becronoe pa3sMHOMXKEHHE OCYLIECTBISIIOT JABYXI'YTHKOBBIE 300CmoOpbl. U3
CIOp BBIPACTAIOT Pa3/EibHONONBIE MM O0OENoJIble PACTeHHs, a YXKe y HHUX 00pa3yroTcs
MOJIOBBIE KJIETKM — TaMeThl. [lociie omnogoTBOpeHrs 3UroTa JaeT Hadajlo HOBBIM PACTEHUSM,
CHOCOOHBIM 00pa30BbIBaTh CHOPBL. TakuM oOpa3oMm, s OypbIX BOAOPOCIEH XapaKTepHO

yepeJoBaHHE JABYX [OKOJIeHHWH: Oecronoro — croopodura (cnopouThl — pacTeHHs,
o0pa3ylolye Cropel) U MOJOBOro — ramerodura (ramMmeTopuTsl — pacTeHusi, o0pasyroime
TaMeThI).

Bypsbie Bogopocnu — namMuHapHuu, GyKychl M capracCyMbl. B Halmx JaibHEBOCTOUHBIX U
CEBEPHBIX MOpsSX Ha riayomHe oT 2 a0 40 M IIMPOKO paclpoCTpaHEHbl KPYIHbIE Oypble
BozlopociM JlaMuHapuu. ClloeBUINA JIaMUHApUid HMEIOT BHJ LEIbHBIX WIM IaJb4aTo
pacceyeHHBIX JUCTOBUIHBIX IJIACTHMHOK, TOCTUraroumux B JUIMHY 1-5 M u Gonee. Ko qHy oHu
MPUKPETIAIOTCS PU30UIAMU — BBIPOCTAMU HM)KHEW CY)KEHHOM YaCTH — «UEpeLIKay.

JlamuHapuu — TPEKpacHBId KOPM I CKOTa, Ooraroe KaimueM ymoOpeHue mousbl. U3
TUX BOJOPOCJIEH TMOJIydaroT #ojA, jkejleoOpasyrollue BellecTBa sl KOHIMTEPCKOH
MPOMBINIIEHHOCTH, HCIOJB3YIOT JUI  W3TOTOBJIEHUS JIAKOB, KpAacok, TIJ1a3ypOBaHHOMU
KepamMuueckoi mnocyabl. Hekoropble BuABI JIaMHUHApHii, Ha3bIBa€Mble MOPCKOM KallyCTOM,
BBICOKO IICHATCS KaK JUCTHYCCKUH TMUIIEBOM MPOIAYKT, OOTAaThIN HOMIOM.

@DyKycbl OTHOCATCA K YHUCIy OOBIYHBIX OYpBIX BOJOpOCTEH NPUOPEKHBIX YYACTKOB
MOpel CceBepHOro mnoaymapud. Ha uxX crnoeBHImax HMMEKOTCS BMECTHIIHING, 3allOJHCHHbBIC
BO3ayxoM. bnaromaps stomMy (QyKychl CIOCOOHBI BEpTHUKAIbHO JEpKaThCs B BOAE. IJTH
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BOJIOPOCIIHM MPUMEHSIOT AJIS MOJydYeHUsI KOPMOBON MYKHM U ajbl'MHAa — KIIEAILIETO BEIIECTBA,
IPUMEHSIEMOT0 TPU U3TOTOBJICHUH KApTOHA M TUIOTPA(CKUX KPACOK.

Capraccymbl — caMmbl€ CIIOKHBIE [0 CTpOoeHHI0 Oypble Bogopociu. Tak, capraccym u3
AMEpPUKAHCKUX TPONHUYECKHX MOpPEH BHEUIHE CXOJAEH C HACTOSIUM IMO0EroM ¢ JUCThSIMH M
wiogamMu. ['poMazHble CKOIUIEHHS ILIABAIOLIUMX CapracCyMmMoB, HEKOI/Ia OTOPBAaBLIMXCS OT
cyOcTpata M Pa3MHOXKAIOUIMXCS BETeTaTUBHO, M3BECTHBI B 3aMaJHON YacTH ATJIAHTHKH, B
CapraccoBom Mope.

B Tpommueckux cTpaHax M3 CapracCyMoB IMOJy4YarOT >KelIeoOpas3ylollie BelIecTBa
(aybruHATHI), @ HEKOTOPHIC U3 HUX YIIOTPEOJISAIOT B TTUIILY.

Kpacuele Bomopocnu. M3BectHO okono 4 ThIC. BHMIOB KpacHbIX Bojopocieil. B
OOJILITMHCTBE OHUM — MHOTOKJIETOUHBIE. PacTyT B mpo3pauHoii Bojae Ha riayomne 20—40 m,
u3penka Bcrpevasick Ha rayoune 100-200 m. Ilo BenuumHe KpacHbIE BOJOPOCIH YCTYMAOT
OypbIM. JIuiib OTHEIbHBIC U3 HUX BBIPACTAIOT JUIMHOM 10 2 M. OKpacka KpacHBIX BOJOPOCIEH
CBsI3aHA C COYETAaHUEM HECKOJIbKUX MUTMEHTOB.

Haubonee u3BectHa Mopckas KpacHas Bogopocib — mopdupa. CroeBuine B3pOCIOi
BOJIOPOCITH — TUIOCKAs! IUCTOBUAHAS TUTACTHHKA OBaJIbHOW (hopMbl. JmnHa mmactuakm 10 50 cM.
[Topdupa pasmHOXKaeTCS TOJNBKO TMOJNOBBIM MmyTeM. [lojoBble KieTKH oOpa3yroTcs u3
BEreTaTUBHBIX KJIETOK CIIOEBUILA.

[Mopdupy, kak u aApyrue KpacHble BOJOPOCIH, UCTIOIB3YIOT AJsl TIOMYyYEHUs arap-arapa.
OH HeoO0XOAMM B MHMILEBON MPOMBILIUIEHHOCTH I W3rOTOBJIEHUS MapMenaja, nactuisl. Ero
I00aBISIOT B XJ1€0, YTOOBI OH He Tak ObIcTpo uepcTBeln. Lllupokoe mpuMeHneHue arap npuoopern B
KauecTBE cpeAbl AJs BbIpAlIMBaHUS MHKPOOpraHu3sMoB. M3 MHOIMX KpacHbIX BOJOpOCiei
MOJTY4aloT UO/I.

Kpacuble Bomopociu MOTYT pacTd Ha JIOBOJIBHO 3HAYUTEIBHOM TIIyOMHE, TaKk Kak
UMEIOIMICS Yy HUX KPAacHBbI NMUTMEHT y4acTBYeT B Impolecce (HOTOCHHTE3a, MCIIONb3Ys Jaxe
3eJIeHble, TOIyOble U CHHUE JIYYH COJHEUHOro CHeKTpa. Takue Jy4u NPOHUKAIOT B BOJY ropasjio
rI1y0Ke KpacHbIX JTy4eil.

HexoTopsie MOpCKHE KpacHbIE BOJOPOCIH, KUTENU cTpaH Bocrounoit Azum, ['aBaiickux
U JIPYTUX OCTPOBOB, ynoTpeOsitoT B nuiny. I[loppupy naxe pa3Bogsat B SAnoHuu.

Bypsle Boopociy, KpacHble BOAOPOCIH; CIOEBHILE, WK TalNIOM; O€Croyioe MOKOJIEHNE
(crtopouT), MosI0BOE MOKOJIEHHE (TaMeTO(DUT); PU3OUIL.

B Open6ypxre Boimenen 1 Bug KpacHbix Bomopocieit. Bce ormensl  HacTosmmx
BOJOPOCJIEH MPOU3O0LUIN OT Pa3IM4HO OKPALIECHHBIX, aKTUBHOBUTAIOIINXCS B BOJIE C TIOMOIIBIO
KTYTUKOB OJHOKJIETOUHBIX (popM. Ctpoenue bypbix Bomopocei o psay Npu3HaKoB CXOJIHO C
30JI0TUCTBIMH, XKEJITO-3€JIEHBIMU, AUATOMOBBIMU BOJLOPOCIISIMU

4.8. Otnea Ilpontepupodursl. Otaen IlcunoroBuansie. Otaen I'onocemeHnHble,
Knaccbl: cemennbie Ilanmopornmku, CaroBHukoBble, benHerutroBbie, Kopaaurtosble,
I'mukrosbie

Ilpu usyuenuu 6onpoca HeooOxX00UMo oopamums GHUMAHUe HA Cledyroujue 0CoOOEeHHOCMU.

[TponrepunoduTsl  OPEACTaBIAIOT COOOM  CIOPOBBIE  PAaCTEHUs, C MPOCTBIMHU
JTUXOTOMUYECKH BETBSAIIUMHUCS OCSIMU U BEPXYIICUHBIMU CIIOPAHTHAMU. TeJI0 TUX pacTEeHUHN He
pa3zensercs Ha cre0enb M KOpPeHb. AHATOMHYECKHX OTJIMYUN MeXIy OOKOBBIMU W TJIaBHON
OCSIMHU TIPaKTUUYECKH HET. ['aMeTopuT sIBsieTCs CBOOOTHOKUBYIIIUM.

CeMeHHEIC MarnopoTHUKHU, B OTIIMYUC OT HATOPOTHUKOB O6BIKHOBCHHBIX, Pa3MHOKAKOTCA

HE CIOpaMH, a CEeMEHaMU. IIpencraBnsror co0oit IIPOMEKYTOUYHBII
9Tall 3BOJIONWA MCKIY NATOPOTHUKAMU U HUKATOBBIMHA PaCcTCHUAMU, IIOXOXKXUMHU Ha

COBpPEMECHHBICTIAJIbMEIL, C KOTOPBIMHA IITCPUAOCIICPMEBI HAXOAATCA B TECHOM POACTBE.

JIucrocTebenpbHbIE MXM - CaMblii KPYMHBIA KJIACC MOXOBHJIHBIX, HACUUTHIBAIOIIHIMA
okoso 15000 BumoB u 700 pomos.

18


http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BF%D0%BE%D1%80%D0%BE%D1%82%D0%BD%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BE%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D1%8F
http://ru.wikipedia.org/wiki/%D0%AD%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BF%D0%BE%D1%80%D0%BE%D1%82%D0%BD%D0%B8%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%B3%D0%BE%D0%B2%D0%BD%D0%B8%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D1%8C%D0%BC%D1%8B

Cnopsl TUlayHa MNOpopacTarOT 4epe3 3-8 JIeT TOCie BBICHIIAHUSA W3 CIIOpPAHTHA.3.
ApXeroHnn y ManapaTHUKOBUIHBIX BBIPAOATHIBAIOT BEIIECTBO (sA0JOYHAs  KHCIIOTA),
MIPUBJICKAIOIIETO CIIEPMHUH.

l'osocemeHHblE — Pa3HOCIOPOBBIE PACTEHHS. l'onocemenHble 3a HEOOIBIINM
UCKJIIOYCHHEM - BeuHO3eJIeHble pacTeHUs. OII0I0TBOPEHUIO IPEIIIECTBYET OIbLICHUE.

4.9. Onrorene3 uBerka. Pazpurue nBerka. liBerenne. Onblienne. MoHOKapnus u
MOJIMKAPIHSA.

Ilpu usyuenuu onpoca HeooxX00UMo oopamums HUMAHUE HA Cledyroujue 0COOEHHOCMIU.

TeaUHKKM MOTYT OBITH CBOOOJHBIMU M CPOCIICHHBIMU. [IBUTHMHKA SIBIISETCS MYKCKUM
ramerouroMm y pacteHuil. B rue3gax runenes, 00pa3oBaHHBIX JIOKHBIMU IIEPETOPOKAMH, HET
CEMSI3a4aTKOB.

3aBUTOK C CUJIbHO YKOPOUEHHBIMH OCSIMH HA3bIBAIOT KIYOKOM. OCH COLBETHS JAETSATCS
Ha Y376l U MEXKI0Y3IHs. 1o MUTPYCOBBIX HA3BIBAIOT TeCIICPH U,

MoHoKapmus - CBOMCTBO PAaCTCHHI IIBECTH U IJIOJOHOCUTH B OJMH pa3 B xu3HH. [locie
TUTOJIOHOIICHUSI MOHOKAPITUIECKUE PACTCHHSI OTMUPAIOT.

4.10 PacnpocTpaHeHue IJIO/IOB U CeMsIH, X 3HAYeHHE B 'KU3HH YeJI0BeKa

Ipu uzyuenuu sonpoca Heo6xo0UMo 0bpamums GHUMAHUE HA CLeOVIouUe 0COOEHHOCTU.

OcHOBHBIE CITOCOOBI PACTIPOCTPAHCHUS IUIOAOB M CeMsiH B npupoje. OQHO U3 BaXKHBIX
CBOICTB IJIOJIOB U CEMSIH — pacceleHue pacTeHUN Ha HOBble TeppuTopuu. [Imoasr u cemena
pacnpocTpaHsOTCS MO BO3AYXY MU BOJIE, @ TAKKE€ C IIOMOIIbIO YXUBOTHBIX U YeJlOBeKa. Y
HEKOTOPBIX PACTeHUI BBIPAOOTAINUCH CHENMATIbHBIE MPUCIOCOOJIEHUS K caMOpa30pachIBaHUIO
cemsH. Pactenums HemoTpora, KaparaHa («kenTas akauus»), «OeIIeHBId Oorypery Kak Obl
CTpEJIAIOT CBOMMHU ceMeHaMM. Takue pacTeHHs Ha3blBalOT OayuincTamu (OT JaT. «OajummucTay —
MaIlIMHA JJI1 METaHusl). Y HEJIOTPOTH U KaparaHbl CEMEHA Pa3JIeTaloOTCs MPU pPacTPECKUBAHUU U
CKPYYHMBAaHUU CTBOPOK IUIONIOB. Y «OEIIEHOI0 Oryplia» B CO3PEBAIOLINX IJI0JaX HAKAIIMBAETCs
cnu3b. CTOUT KUBOTHOMY WJIM YEJIOBEKY NOTPOHYTHCS A0 IJI0JA, KaK B HEro IMoj OOJIbLINM
JlaBJIEHUEM BbIOpachIBA€TCs JIMIKAs CIIM3b BMECTE C CEMEHAMHU.

PacnipocTpaneHnue miaooB M CeMsiH C MOMOIIbIO Bo3ayxa. Ha ogHoceMeHHBIX muiogax
MHOTHX JIepeBbeB (Oepesa, KIIeH, ICeHb) 00pa3yIOTCsl KPbUIBIIIKH, a HA OJHOCEMEHHBIX II0AAX
OJlyBaHYMKa, MaTh U Mauexu, 0OJsiKka — MyIIUCThle NMapaimtoTUKU. C UX MOMOIIBI0 CEMSHKU
MOTYT TMpojieTaTb IO BETpPY JECATKM M JaXe COTHM MeTpoB. TakuMm ke crocodoom
PacIpoCTpaHAIOTCS MEIKHE CEMEHA C IMYIIUCTBIMU XOXOJIKaMH y TOIIOJISI, MBbI, UBAH Yasl.

Mak, GeneHa M HEKOTOpbIE Ipyrue pacTeHUs BO BpeMs MOpbIBa BeTpa MPUTrHOA0TCsA K
3eMJIe, a 3aTeM C CHJION BBIPSIMIIAIOTCS] U PACCEUBAIOT CEMEHA Yepe3 OTBEPCTUsl KOPOOOUEK.

PacnipocTpaneHne 1miogoB M CeMSH C IOMOIIBKO BOABL. Y pPAacTeHUH, pacTyIUX B
BOJIOEMaxX WMJIM MO MX Oeperam (KYBIIMHKH, CTPEJIOIUCTBI, YACTYXH, PAECTHI), IUIOABI U CEMEHa
OOBIYHO paclpocTpaHsoTcss Mo Bojge. OHM HE CMayuBaIOTCS BOJOW M HE TOHYT, Onaromaps
MMEIOLIUMCST BBIPOCTAM MJIM BO3AYIIHBIM IOJIOCTSIM. Y HEKOTOPBIX PACTEHUM IUIOJIbI MOTYT
IUIaBaTh HECKOJIBKO HEJeNb WM Jake MecsleB (CTpeoHCT, OjbXa, O0COoKa, Bex). Opexu
KOKOCOBOM MaJIbMbl IIyTEIIECTBYIOT HA OIPOMHBIE PACCTOSHUS TI0 COJIEHOM MOPCKOM BOJIE.

[Tnoapl HEKOTOPHIX PAacTEHUH, HE WMEIOIINME MPHUCTIOCOONECHUH K yAep KaHHIO Ha BOJE,
MOTYT PaclpOCTPAHATHCS JOXKAEBBIMU TOTOKAMHU.

Pacnpoctpanenue miaogoB U ceMsH KUBOTHBIMU. COYHBIMM IIOAAMHU PSOUHBI, KaJIMHBI,
BUIIHYU, MAJTUHBI TUTAIOTCSI MHOTHE NMTULIBI U 3BepU. B HX MUILEBAPUTENBHBIX OpraHax MSKOTh
IUIOZIOB II€PEBAPUBAETCS, @ CEMEHA, 3AIMILIEHHBbIE IUIOTHOW KOXYPOH, BMECTE C IIOMETOM
YAAJISIOTCS HApYKY U pacCEMBAIOTCS B OKPYKAIOIIEM ITPOCTPAHCTRE.

Hexotopeie ntus! (coiika) U 3Bepu (OETIKU, MBIIIH, OYPYHAYKH) MUTAIOTCS KPYIMHBIMU
CYXUMHU IUI0JaMH (OpexaMu U KeNyAsIMH) U 3amacaroT ux Ha 3umy. [lepetackuBasi cyxue MioJibl
B KJIQJIOBBIE, )KUBOTHBIE YACTO TEPSIFOT MX IO JOPOTe U HEPEAKO ITOTOM HE HAXOJAT CBOM 3aIachl.
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Hemanast ponb B pacnpocTpaHEHUM CEMSIH MPHHAJICKUT MYpaBbsM. Y KOIIBITHSA,
¢uanok, yucTOTEIa CEMEHa WMEIOT COYHBIE BBIPOCTHI MpPUIATKH. Takue ceMeHa MypaBbU
COOPILKKH TalaT B MypaBeHHUK, HO YAaCTO TEPSIIOT IO JOPOre.

VY HEKOTOPHIX pPAacTeHUH IUIOABI M CeMEHa HMEIOT pa3HooOpasHble mpuuenku. OHH
HEIUISIIOTCS. K IIEPCTH >KUBOTHBIX U T€ MOHEBOJIE MEPEHOCAT MX Ha Pa3IMYHbIE PACCTOSHUS.
Taxum criocoboM pacrpoCTpaHSIOTCS IOl YePEIbl, TPaBUIIaTa U KOJIOYHE COTLIOMS JIOMyXa.

Menkue cemeHa MOJOPOKHHUKA CIOCOOHBI OCIU3HSITHCS M MPUIUNATh K MMOAOLIBAM HOT
JKUBOTHBIX M uesoBeka. CeMeHa HEKOTOPbIX PACTEeHMH pacIpOCTPaHSIOTCS BMECTE C WIIOM,
YaCTUILIAMHU CHIPOM MMOYBbI, MPUIUIAIOIIUMU K TETY )KUBOTHBIX.

YacTo HEBOJIBHBIM [IEPEHOCUUKOM IIJIOJIOB U CEMSIH CTAHOBUTCS YEJIOBEK.

YenoBek B pe3yibTaTe XO3AWCTBEHHOM JEATEIbHOCTH BMECTE€ C KYJIbTYpHBIMU
pacTeHHUsMH HEPEIKO BbICEMBAET U cOpHble. KpoMe TOoro, HEKOTOpbIe IJIOABI U CEMEHA MOIYT
MyTeUIeCTBOBATh HA TPAHCIIOPTE.

4.11. Xapakrepuctuka cemeiicTs: JlappoBbie, bepe3oBbie, Jlunosrie, bao6a-6oBbie,
TouacraakoBbie, KpblskoBHUKOBbBIE, JIbHOBBIE, [loBH/INKOBBIC, [TanbMbI

Ipu uzyuenuu sonpoca Heo6xo0UM0o 0bpamums HUMAHUE HA Clle0YIouue 0COOEHHOCU.

JlaBpoBbIE MMEIOT  B@XHOE  XO3SAWCTBEHHOE  3HAUYEHHWE  KAaK  pPaCTEHWs,
MOCTAaBIISIONIUE KOPUILY, ApOMATHUHYIO IPEBECUHY U SIBIISIIOIIMECS HCTOYHHKOM TOTy4YEHUS
ecTecTBeHHONMKaM(opsI, caccadpaca, HEKOTOPHIX IQHUPHBIX MU TEXHUYCCKUX Macell U JPYTHX
BEIIECTB.

bao6aboBeie - CemeiicTBO IBYIOJIBHBIX pacTeHuH, Onm3koe kK ManbBoBeiM. Tloutn Bee
bao6aboBrie - TpOmMMYECKHE JIEPEBbS C TOJCTHIMH OOYOHKOOOpa3HBIMH CTBOJIAMH. B
YTOJIIIEHHBIX CTBOJIAX CHJIBHO pa3BHUTA MapeHXUMHAs TKaHb, 3al1acaroliasi BOJy, YTO MO3BOJISET
pacTeHUsIM MEPEHOCUTh CUJIBbHYIO 3acyXy. L[BeTku KpyIHbIe, OOBIYHO MPaBUIbHBIC WM CIIETKa
HETpaBUIIbHBIE, 000€TIOJbIe, OOJBINEH YacThi0 OAMHOUYHbIE. OKOJIONBETHUK YaCTO MOMUPACTCS
nopyamyeM. YamennucTUKoB U JICTIECTKOB MO 5, HO MOCIETHUE UHOTJA OTCYTCTBYIOT. THIYMHOK
5 WM MHOTO, CPOCHIMXCS B TPYOKY WM, pee, cCBOOOAHBIX. B cemelicTBo okoio 28 ponoB u 190
BHJIOB.
Ianemosvle, unu Idnvmol, unu Apérosvie (nat. Arecaceae, Palmae, Palmaceae) — cemeiicTBO
ONHOMONBHBIX pacTenuii.llpencraBieHo Oonblneld YacTbl0 JIPEBECHBIMH PACTEHUSIMU C
HEPa3BETBICHHBIMU (KpOME JyM-TIadbMbl) CTBOJAMH, B KOTOPBIX IPOHUCXOJUT IEPBUIHOE
yToJIIeHue (TO €CTh YTOJIIEHHE 32 CYET ACSITENbHOCTH MPOTOJAEPMBI U OCHOBHOM MEPHUCTEMBI).
HmeeTcst Takke HEKOTOPOE YHCIO BUIOB, JJII KOTOPBIX XapaKTePHBI TOHKHE IOJI3YydUE WU
nazatoiue noderu (Hanpumep, npeacrasurenu poaa Calamus). B cemeiictBo Bxoasat 185 pomos
u okoJio 3400 BUIIOB.

4.12 Ilonsatne 00 »3KoTUMAaX. PAKTOpPHI, CHOCOOCTBYIOLIUE pacnupoCTpaHEeHUI0
pacrenuii. ®aopa u pacrureabHocTh Poccun.

PacnipocTpanenue BUIOB pacTeHMH B OTAEIbHBIX] 4YaCTAX IUIaHETHI OOYCIIOBIMBAETCA
@nopoii Ha3bIBAIOT COBOKYITHOCTh ~ BHJIOB  PACTEHM, BCTpEYalOIMXCS Ha  Kakou-1mbo
TeppuTOpuu. XapakTepu3yroT ¢Guopy MO0 MOJHBIM MEepeYHeM (CHUCKOM pacTeHuit), Jnbo
yka3piBag uX uucio. llonstue ¢opa MoxeT OBITh TakKKe OTPAaHUYECHO OINpPEAETICHHBIMU
KU3HEHHBIMU (hopmMamu (TpaBsiHUCTas (pyiopa, ApeBecHas) U YCIOBUAMHU MTPOU3pacTaHus (JiecHas
dopa, BogHasA, COpHAas).

Temnepamypa — BaxHeHIMA u3 JIUMUTHPYIOIUX ¢akTopoB. JIroOoN opraHusm
croco0eH KHUTh TOJIBKO B TpeAerax ONpEeIeIeHHOr0 HWHTepBayia Temneparyp. Ilpenenst
TeMIIepaTypHOU BEIHOCIMBOCTH PA3JINYHBI.

I'opsumne ncrounnku Kamyarku, t > 80°C — HacekoMbIe, MOJITIOCKH.
Antapkruaa, t 1o —70°C — BomopoCu, JINIMAHHUKH, TAHTBUHBI.

Csem — 5TO TIEpBUYHBIN UCTOYHUK SHEPTUH, 6€3 KOTOPOro HEBO3MOKHA JKU3HB Ha 3emIie.

Ceer yuwactByeT B mporecce (GOTOCHHTE3a, o0ecleunBas CO3JaHHE PacTUTEIbHOCTBIO
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http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B8%D1%86%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%B5%D1%81%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D1%84%D0%BE%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%81%D1%81%D0%B0%D1%84%D1%80%D0%B0%D1%81
http://ru.wikipedia.org/wiki/%D0%AD%D1%84%D0%B8%D1%80%D0%BD%D0%BE%D0%B5_%D0%BC%D0%B0%D1%81%D0%BB%D0%BE

OpraHWYECKUX COCIWHEHHWM U3 HEOpraHMYecKWx. B 3ToM 3akirodaercd ero BaXKHeHIas
HKOJIOTHYECKast (PYHKITHUS.
eO0nacTh (U3MOJOTUYECKH aKTUBHOW pamamanmuu — A = 380-760 HM (BuauMas YacTh
CIIEKTpA).
elladpakpacnas o6macts crextpa A > 760 HM (MICTOYHUK TETJIOBOM SHEPTHH).
eV bTpaduoseroBas 0o0sacTh criekTpa A < 380 HM.

MHTEHCUBHOCTh OCBEIICHUS HMMEET BA)XKHOE 3HAYCHUE JIJISl JKUBBIX OPraHHU3MOB,
0COOEHHO i pacTeHuid. Tak, MO0 OTHOUIEHHIO K OCBEIIEHHOCTH PACTEHUS MOAPA3JIEISIOTCS
Ha CBETOJIIOOMBBIC (HE BBIHOCAT TEHM), TEHENIOOMBBIE (HE BBIHOCAT SPKOTO COJIHEYHOTO
CBETa), TEHEBBIHOCIUBbIE (MMEIOT IIUPOKUNA JMAaINa3oH ToJepaHTHOCTH). Ha MHTEHCHBHOCTH
CBETa BIIMSET MIMPOTAa MECTHOCTH, BpeMs JHA M TO/a, a TaKXKe HAKIOH MOBEPXHOCTH IO
OTHOUICHUIO K TOPU30HTAIIH.

Opranu3mel (HU3UOJIOTHYECKH aIallTUPOBAHBI K CMEHE JTHS U HOYH. [IpakTHYecKu y Bcex
JKUBBIX OPTraHU3MOB CYIIECTBYIOT CYTOYHBbIE PUTMblI AKTUBHOCTH, CBSI3aHHBIE CO CMEHOW THS U
HOYH.

Opranusmbl PUCTIOCOOICHBI K CE30HHBIM M3MEHEHUSM IJUHBI HS (HA4Yalo IBETCHHS,
CO3pEBaHUS).

Konuuecmeo ocaokoe. [Ins KUBBIX OPraHU3MOB BaXHEHIIUM  JTUMHUTHPYIOIIUM
(dakTopoM SBISIETCS paclpeiesieHue OCaJKOB IO Ce30HaM roja. ITOT (PaKTOp OIpenesseT
paszjiesieHne SKOCUCTeM Ha JIeCHBIe, CTEMHBbIE M IYCThIHHBIE. Tak, eclu KOJIMYECTBO OCAIKOB
cocraBisieT > 750 mm/ron — dopmupyroTes seca, 250-750 mm/rox — crenu (31akoBeie), < 250
MMm/Tof — mycThiHM (KakTycel 50-100 mwm/rom). MakcumallbHOE KOJUYECTBO OCAIKOB
XapakTepHO IS TPOMHYECKHX BIAXHBIX JecoB 2500 MM/TOA, MHHHMAIBHOE KOJHUYECTBO
3apeructpupoBaHo B mycteiHe Caxapa — 0,18 mm/ron.

Ocamkn — 9TO OAHO W3 3BEHBEB KPYroBOpoTa BOIBI Ha 3emuie. Pexum ocaakoB
oTpeieNiieT MUTPAIIUIO 3arPs3HSIONINX BEIIeCTB B aTMOcdepe.

Cpenu Apyrux KIMMAaTHUYECKUX (DAKTOPOB, OKA3BIBAIOIIMX CYIIECTBEHHOE BO3JCHCTBHE
Ha >KMBBIE OPTaHU3MbI, MO’)KHO HA3BaTh BIIAKHOCTh BO3AYIIHOW CpEJbl, IBHKEHHUE BO3TYIITHBIX

Mmacc (Betep), aTMoc(epHoe AaBJIE€HHE, BBICOTA HAaJl yPOBHEM MODs, peiabed MECTHOCTH.
AHTpornoreHHsle (QakToppl — (AKTOPBI, MOPOXKIECHHBIE JIEATEIbHOCTBIO YEIOBEKA H
BO3JICUCTBYIOIIME HA OKPYXKAIOUIYI IPUPOJHYIO CpENy: HEIOCPEACTBEHHOE BO3JECHCTBUE
YeJI0BEKa Ha OPraHM3Mbl WJIM BO3JECHCTBHE HAa OPraHM3MBbl 4€pe3 M3MEHEHHME YEJIOBEKOM HX
cpeabl oOuTaHMA (3arps3HEHUE OKpYXKarolled Cpeibl, 3po3usl MOYB, YHHUUTOXKEHHE JIECOB,
OIYCTBIHMBAHUE, COKpallleHue OMOJOTMYECKOro pa3HooOpasus, M3MEHEHHE KIMMaTra U Jp.).
Beiensior cnenyromiye rpynibl aHTPOIOT€HHBIX (PaKTOPOB:
1. W3MeHeHHe CTPYKTypbl 36MHON ITOBEPXHOCTH;
2. UW3MEHeHHue cocTaBa Onocdepbl, KPYroBopoTa U OanaHca BXOJSIIETO B HEE BEIIECTBA;
3. U3MEHEHHe YHEPreTUYECKOro U TEIUIOBOTo OajaHca OTIEIbHBIX YIaCTKOB U PETHOHOB;
4. uW3MEHEeHMs, BHOCUMBIE B OUOTY.
Buonenmur (C, konxypenmor 6 mepmurnonozcuu I patima) — pacteHus OOTaThIX M CTAOWIBHBIX
MECTOOOMTAaHUH, Kak MpPaBUJIO, JOMHHAHTBI  COOOLIECTB  BBICOKOHW  OHOIOrMYECKOMH
MPOYKTUBHOCTU. DTO HanboJiee MaJIOUMCIICHHAs] 1 TOMOTE€HHasl TpyIa pacTeHuid. B ee cocrae
— nepeBbst (OyK), peke KpyHHbIE KOPHEBHILHBIEC 37IaKku (KaHApEeYyHHK B IMOMMax peK JIECHOM
30HBI, TPOCTHHUK B COOOIIECTBAX IJIABHEN B HU30BbSIX IOKHBIX peK). DTO KOHKYPEHTHOMOIIHbBIE
pacTeHusl, X peaqu30BaHHAs U (yHJaMEHTaJbHasE HUIIU MPAKTUYECKH MOJTHOCTHIO COBIAIAIOT.
BuoneHThl B paBHOH CTENEHHM HEYCTOMUYMBBI KaK K YXYIIICHUIO YCIOBUHN (MPOCHIXaHHUE MOYBBI,
3acojieHHe M T.J.), TaK M K HapylleHusiM (pyOka Jieca, BBICOKHE pPEKpEallMOHHbIE Harpys3KH,
noxkapsl U T.1.). [lon Bo3aelicTBUeM 3TUX (DAKTOPOB BUOJIEHTHI, KaK MPaBUJIO, MOTHOAIOT, TaKk
KaK JIMIICHBI CIEIUAIbHBIX MPHUCIIOCOONCHUN MMl TMOANCPXKAHUS YCTOWYMBOCTH B TaKHX
yCIOBHSX. YHCTBIN BUOJIEHT — PEIKOCTb, Yallle BCTPEYAIOTCSI BTOPUYHBIE TUIIbI, IEPEXOIHBIE OT
BHOJIEHTA K APYTUM THIIaM CTpaTeruil.
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Ilamuenmor (S, cmpecc-monepanmel) — NOCTaTOYHO TeTEpOreHHass B MOPQOIOTUYECKOM U
[ICHOTHYECKOM OTHOILIEHHH TPYIa BHJIOB. B ee cocraBe ecTh pacTeHHsA KaK HKCTPEMalIbHBIX
MeCcTOoOOUTaHUM (IIYCThIHb, COIOHYAKOB, TEHUCTHIX PACILEINH CKaJl, THTEHCUBHO UCIOJIb3YEMbIX
nacTOMIN), TO €CTh KOTONWYECKHE MATHEHTHl, TaK U PACTECHHS COMKHYTBIX INPOJYKTUBHBIX
COOOILIECTB, TNle Ha JOJI0 MAaTHEHTOB OCTAE€TCA OYEHb MajO PECYpCOB, TaK KaK OCHOBHAs HX
4acTh TOTPEOJIIeTCS BHOJICGHTAMH. TakuMX NATHEHTOB HA3bIBAIOT (DUTOLEHOTUYECKUMHU
NaTUEHTAMH, U UX MPUMEPOM MOTYT CIYKUTb, HAPUMEpP, PACTEHUS HANIOYBEHHOTO MOKpPOBa
JIECOB.

Oxcnnepenmot (R, pyoepanvi) —KaK W BHOJEHTBI, 3TO PACTCHHS OOraThIX MECTOOOWTAaHH, HO
IPOM3PACTAIOIINE B YCIOBUSIX HU3KOM KOHKYPEHIIMU. DTH PACTEHHs 3aMEIIal0T BUOJICHTHI MPH
CWJIbHBIX HapYUICHUSIX MECTOOOUTAHUN (MCTHMHHBIE SKCIUIEPEHTHI) UM HCIOIb3YIOT PECYpPChl B
CTaOMIIBHBIX MECTOOOMTAHUAX, HO B TMEPUOJ, KOTZa OHHM OKa3bIBAIOTCS HEBOCTPEOOBAHHBIMU
JOMHMHAHTaMU (TaKk Ha3bIBaE€Mble JIOKHBIE OSKCIUIEPEHTHI). BOJBIIMHCTBO HKCIJIEPEHTOB —
OTHOJICTHUKA WA PEXE MAaJOJICTHUKA C BBICOKUM DSHEPreTHYECKMMH pacxoJaMH Ha
pa3MHOKeHHe (PETPOLYKTUBHBIM ycuireM). OHU criocOOHBI OPMUPOBATH OAHK CEMSIH B ITOYBE
WIA UMEIOT TPHUCTIOCOOJICHUS ISl PAaCHpOCTPAHEHUs IUIOOB M ceMsH. K WHTEeHCHBHOMY
CEMEHHOMY Pa3MHOKEHHUIO HEPeIKO N00aBJsETCsl BEreTaTUBHOE, HANPUMEp KOPHEBUIAMH U
KOPHEBBIMHU OTIPHICKAMH Y MHOTHX BHIOB OCOTOB.

Hecmotpss Ha MHOrooOpasue 3KOJIOTUYECKHX (DAKTOPOB M Pa3IUUYHYI0 HPUPOIY HX
IPOMCXOXKACHUS, CYIIECTBYIOT HEKOTOPBIE OOIIMe PaBMiIa U 3aKOHOMEPHOCTH UX BO3JACHUCTBUS
Ha JKHUBBIE OpraHu3Mbl. J[000il skojormueckuii pakTop MOXKET BO3/IEHCTBOBATH Ha OPraHU3M
CJIEyIOIKUM 00pa3oMm:

-U3MEHSATH reorpapuueckoe pacipoCcTpaHeHUEe BUIOB,;

-M3MEHSATH TUIOJIOBUTOCTh U CMEPTHOCTDH BUIOB;

-BBI3BIBATH MUTPAIIHIO;

-CII0COOCTBOBATH MOSIBIICHHUIO Y BHJIOB MTPHCIIOCOOUTENBHBIX KQUeCTB U a/Iall TaIlHi.

HaunbGonee »ddekTuBHO naeiicTBUe ¢akTopa MpPH HEKOTOPOM 3HAaYeHUU (QakrTopa,
ONTUMAIILHOM JUIsI OpraHu3Ma, a He TPH ero KPUTHYECKHWX 3HaueHUsX. Paccmorpum
3aKOHOMEPHOCTH JIEHCTBUS (paKTOpa Ha OPTaHU3MBI.

OKOTAII — COBOKYITHOCTH JKOJIOTUYECKH OJU3KHUX TOMYJISAIWNA BUAA, CBS3aHHBIX C
OTpeIeNIEHHBIM TUIIOM MECTOOOMTAaHUH U 00J1aIal0INX TeHETHUECKH 3aKPENIEHHBIMA aHATOMO-
MOP(}OIOrHUEeCKUMU U (PU3HOJIOTUYECKUMH OCOOEHHOCTSIMH, BBHIPAOOTABIIMMUCS B PE3yJIbTaTe
IPOIOJDKUTEIBHOIO BO3/IEHCTBHS CXOJHBIX PEXKHUMOB 3KoJoruueckux (akropon. OT skoTHIa
ClIeZlyeT OTIMYaTh DKAJIbI, CeNu(UIeCKHe NMPU3HAKKH OPraHW3MOB, KOTOPHIE HE 3aKPETICHBI
TeHETUYECKH U HOCAT MPUCIOCOOUTENBHBIN XapakTep; Hampumep, OOJIOTHbIE MOJIU(UKAIIUH
COCHBI OOBIKHOBEHHOM, MTOTOMCTBO KOTOPBIX, BBIPAIICHHOE Ha HE3a00JIOYCHHOH TEeppUTOPHH,
HUYEM HE OTJIMYAEeTCs OT HOPMAJbHBIX JIEPEBbEB, TOT/Ia KaK POAMUTENBCKUE OCOOM HMMEIOT
KapJIMKOBBIH POCT, HCKPUBJIEHHBINA CTBOJ, MEJIKHE IIUIIKH, KOPOTKYIO XBOIO U T. 1.

Ecnu sxonoruueckue (GakTopbl B MPOCTPAHCTBE MEHSIOTCS MOCTENEHHO, KOTHUIIBI IUIaBHO
nepexomsT Apyr B jApyra, GOpMHPYS OKOKIMH. B mpoTHBHOM ciydae ¢opMHpYeETCs
COBOKYITHOCTb OTHOCHTEIBHO H3OJUPOBAHHBIX CYONONYJISIMHA, U pacnpeneieHne BUAa BIOJIb
TPaIMeHTA SKOJIOTUUECKOTO (PaKTOpa MOKET MPUOOPECTH OMMOIATBHBINA XapaKTep.

CymecTBYIOT BUBI KaK OJTHOPOJHBIE B SKOJOTMYECKOM OTHOILEHHUH, HE IMOjpa3jessieMble
Ha SKOTHUIIBI, TAK ¥ HEOJHOPOTHBIE, B KOTOPHIX BBIJIENISETCS HECKOIBKO, a MHOT/IA U JIOBOJIHHO
3HaYUTEIbHOE 4YMCIO HKOTHNOB. Hampumep, y cocHbl o0ObikHOBeHHOM (Pinus sylvestris)
sKoJioramu omnpeaensercs oosee 30.

Hannune @QuTOLEHOTHYECKMX OTHOIIEHMH — Hambosiee CyIIEeCTBEHHass OCOOEHHOCTh
¢duToLIEHO3a, HO B3aWMOOTHOIICHUS MEXIY PACTCHHSIMH HAUMHAETCS HECKOJIBbKO IO3KE, YeEM
BO3/ICUCTBUE pAcTeHUH Ha HX MecrooOuTaHue. OHO MOXKET HMEThb MECTO TOJBKO IpHU
OTIpEe/IeIEHHOM TYCTOTE PACTUTENBHOrO MOKpoBa. OJHAKO MOJAMETUTH 3TOT MOMEHT, KOrja
HAUMHAETCs B3aWMOJICHCTBHE MEXIY PAcTEHUSIMH, OY€Hb TPYTHO, MOCKOJIbKY OHO HE BCerja
npeJoaraeT NpsiMol KOHTaKT MEX]ly OpraHu3MaMu
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[lepBoe oTiiMuMEe COCTOUT B pa3HOM HampaBieHMH O0TOOpa. B mpuponHbIX sKocucTemax
CYIIECTBYET E€CTECTBEHHBII OTOOp, OTBEPraloUIMii HEKOHKYPEHTOCHOCOOHBIE BHABI U (OPMBI
OpPraHU3MOB U UX COOOILECTB B KOCHCTEME M TE€M CaMbIM OOECIEUMBAIOIIMN €€ OCHOBHOE
CBOWMCTBO — YCTOMYMBOCTHb. B arponeHos3ax JIEHCTBYET MPEUMYIIECTBEHHO HCKYCCTBEHHBIN
0TOOp, HaNpaBICHHBINA YEIOBEKOM MPEXKJIE BCET0 Ha MAaKCUMaJbHOE MOBBIIICHHE YPOXKaWHOCTH
CEJIbCKOXO3SMCTBEHHBIX KYIbTYP. 110 3TOM NpUYMHE IKOJOTHYECKAsl YCTOMUYUBOCTh arpoLi€HO30B
HeBenrka. OHU He CIOCOOHBI K CAMOPETYJISLUU U CaMOBO30OHOBIICHHIO, MOJIBEPKEHBI YTPO3€e
rudeny mpu MacCOBOM Pa3MHOXCHHH BpeIuTeNeld uiau Bo30yaurteneit 0onesneit. [loaromy 6e3
y4acTHsl 4YeJIOBEKAa, €ro HEYCTaHHOI'O BHUMAaHUS M aKTHBHOIO BMELIATENIbCTBA B MX >KH3Hb
arpoLeHO3bl 36PHOBBIX M OBOLIHBIX KYJIBTYP CYIIECTBYIOT HE 00Jee rofa, MHOIOJIETHUX TPaB —
3—4 roga, miaoaoBbIX KynbTyp — 20—30 siet. 3aTeM OHU pacmagaroTCs WIK OTMHPALOT.

Bropoe oTnmume — B HMCTOYHMKE UCIHOJIB3YEMOW 3Hepruu. s ecTeCTBEHHOrO
OuoreoreHo3a €IWHCTBEHHBIM HUCTOYHUKOM »dHepruu sBisercs Comnine. B To xe Bpems
arpoleHO3bl, IOMUMO COJIHEYHOW 3HEPIUM, MOIY4arOT IONOJHUTEIbHYIO IHEPIHI0, KOTOPYIO
3aTpaTHJl 4eJOBEK Ha IPOU3BOJCTBO YAOOPEHUN, XMMUYECKHUX CPEIICTB MPOTHB COPHSKOB,
BpeauTene u OoJyie3HEH, Ha OpOIIEHHWE WJIM OCyIIeHHE 3emenb W T. 1. be3 Ttakoit
JIOTIOJIHUTEIbHOM 3aTpaThl SHEPrUU JJIMTEIBHOE CYIIECTBOBAHME arpOLEHO30B IPAKTUYECKU
HEBO3MOKHO.

Tperbe oTnMuue CBOOUTCS K TOMY, YTO B arpO3KOCHUCTEMAX PE3KO CHUKEHO BHUIOBOE
pa3zHoOOpa3ue KUBBIX OpraHu3MoB. Ha monsix OoOBIMHO KyJIbTUBHUPYIOT OJUH WJIM HECKOJBKO
BUJIOB (COPTOB) PACTEHUI, YTO MPUBOAUT K 3HAYUTEIHHOMY OOCIHEHHIO BHIOBOTO COCTaBa
JKUBOTHBIX, TpU0O0B, OakTepuii. Kpome Toro, Omosiornueckoe ogHo0Opa3ue COPTOB KYJIbTYPHBIX
pacTeHuid, 3aHUMAIONIMX Ooyblue IomaAn (MHOT/AAa AECATKH ThICSY TEKTapoB) , YacTo
ABJIIETCS. OCHOBHOM IPUYMHOM HMX MacCOBOTO YHUYTOXXEHUS CIEUUAIU3UPOBAHHBIMU
HAaCEKOMBIMHU (HaIpUMep, KOJIOPAIACKHUM >KYKOM) WJIM IMOpPaXeHUs BO30yIuTensiMu Oolie3Hel
(My4YHHC-TOPOCSIHBIMH, pPKaBUYMHHBIMH, FOJIOBHEBBIMU I'prbamu, purodTopoii u ap.)

YerBeproe OTJIIMYME COCTOMT B pa3HOM OajlaHCe MUTATEIbHBIX JJIEMEHTOB. B
€CTECTBEHHOM OHOreolleHO3e IMepBUYHas MPOAYKIMs pacTeHuil (yposkail) morpebisercs B
MHOTOUYHCJICHHBIX IETsX (CeTsIX) MUTAHUS U BHOBb BO3BPAIIACTCS B CUCTEMY OHMOIOTUYECKOTO
KpyroBOpOTa B BUJIE YIJIEKHCIIOTO ra3a, BOJbI U 3JIEMEHTOB MUHEPAIbHOTO MUTAHUSI.

5. METOAUYECKHUE PEKOMEHJIALIMUN
IO NOAT'OTOBKE K 3AHATUAM

5.1. JIP-1 Metroauka paGoThbl €O CBETOBBIM MHKPOCKONOM. PacTuTe/bHasi KiIeTKa.
IlnacTuabl. 3anacHble MUTaTeIbHbIE BellleCTBA, UX JIOKAIU3aLMsA B KJIeTKe. MUTO3.

Ilpu noocomoexku K 3auamuro HeoOX00UMO 0Opamumv GHUMAHUE HA Caedyuue
MOMeEHMb.

1.Heo6xo0n1Mo npaBUiIbHO CMOTPETH B OKYJISAP.

2. CymiecTBYIOT NPUHIMITHAIBHBIE OTIMYHS PACTUTENLHON KIETKHU OT KUBOTHOM

3. CtpoeHHe NETATFHOTO PUCYHKA OT CXEMATHUECKOTO OTIMYAETCS OT CXEMaTHUECKOTO.

4. B pe3ynbTaTe MUTOTUYECKOTO JICJIEHUS 00pa3yIOTCs TUILIONTHBIE KIIETKH.

5. Macia HaKarTMBarOTCs B KJIETKE B BUJIE Kallelb B UTOILIA3Me. .

6. besku HaKarIMBalOTCS B BUJIE aJISHPOHOBBIX 3€pEH.

5.2. JIP-2 IIpoun3Boanbie nporomacra. Kierounas crenka

Ilpu noocomoexku K 3auamuro HeoOXO0UMO 0Opamumv BHUMAHUE HA Cledyrujue
MOMeHMmbL.

1. Kpucramisl okcanara KaJbl[Us Yallle BCEr0 HAKAIUIMBAIOTCSA B TEX OpraHax pacTeHUM,
KOTOpBIE OOBIYHO COPACHIBAIOTCS — JTUCTHS, KOPA, BOJOCKH SIUACPMBI.

2. PocT BTOpUYHOH KJIETOYHOM CTEHKHU MPOUCXOJUT B PE3YJIHTATE ANMO3ULIUH.
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3. [InazmMoecMbl TPOHU3BIBAIOT 3aMBIKAIOIINE TUIEHKH MOP.

4. OO0beMHEHHBIE IUIA3MOJIECMaMU  TPOTOILIACTHI KIIETOK, 00pa3ylT eAnHOE LEeNoe -
CHMILIACT.

5. B pesynbrate KU3HEACATEIHLHOCTH KIIETKU IICJUTIOIO3HASI KJIETOYHAs CTEHKA MOKET
IpeTepreBaTh NU3MCHCHHS.

5.3. JIP-3 PacTurtenbHble Tkanu. O0pa3oBaTeibHbIE, 0CHOBHbIE, IOKPOBHbIE.

Ilpu nodzomosxku K 3anHAMUI0O HEOOXO00UMO 0Opamumv GHUMAHUE HA CAedyiouue
MOMeEHmMBbI.

1. CoBpeMeHHass aHATOMHUSI pacCMaTpUBaeT TKaHU IO IPOMCXOXKJEHUIO, CTPOEHUIO U
BBINOJIHAEMON (QYHKIUY.

2. Jlnst pacTeHU# XapaKTepeH JUTUTENbHBIM POCT € 00pa3oBaHMEM HOBBIX TKaHEH U €ro
OpTraHoB.

3. Pa3Hble aHaTOMBI BBIIEISIOT OT 6 10 8 BUAOB PACTUTENBHON TKAHHU.

4. Bo3ayxoHOCHas MapeHXMMa XapaKTepu3yeTcsl HaaudueM OOJBbIINX MEKIETHUKOB.

5. DnuaepMuc cHapyXu MOKPBIT KYTUKYJIOM.

6. ['a3000MeH 1 TpaHCIIUPALIUS IPOUCXOTUT 32 CUET YCTHHIIL.

5.4. JIP-4 PacTuTtebHbIe TKAaHU. MexaHUYecKHe, IPOBOAsIIINE, BbIIEJIUTEeIbHbIE.

Ilpu noocomosku K 3awamuio HeoOXO0UMO 00Opamumv GHUMAHUE HA Cledyruue
MOMEHMbL.

1. HpOBOI{?[H_II/Ie TKAHW HA3BIBAKOTCIA TakK HOTOMy, YTO BBIIOJIHAKOT I[BYCTpOHHI/Iﬁ
TPAHCIIOPT KUJAKUX BEIICCTR.

2. KOJ’IGHXI/IM& HaAXOIUTCA B MOJIOABIX YACTAX paCTCHI/Iﬁ COCYI[ B OTJIIMYHUC OT TanCI/II[
COCTOMT M3 MHOTHX YJIEHUKOB.

5.5. JIP-5 Kopenb. IleppuyHoe M BTOpMYHOe cTpPoeHHe KopHs. KopHemioabl u
apyrue Meramopgo3bl kopuHia. KounokBuym mno Teme: PacrurenbHas —KieTka.
PacTuTebHBIE TKAHW.

Ilpu noocomoexku K 3auamuilo HeoOXO00UMO 0Opamumv GHUMAHUE HA Cledyioujue
MOMEHMbL.

1. KopHeBbI€ BOJIOCKH YBEIIMUMBAIOT IUIOLIAb BCACHIBAIOIIEH TOBEPXHOCTH.

2. VTOnieHue UAeT 3a cYeT AesTeIbHOCTH KaMOUsL.

3. B pe3ynbrare CHMOMOTHYECKHMX OTHOIIEHHWH BBICIIMX PACTEHUN C OakTepusMH U
rpubaMu IPOUCXOJUT U3MEHEHNE B CTPOSHUH KOPHSI.

4. B pe3ynbraTe cCUMOMO3a KOpHEH ¢ a30TGUKCUPYIOIIUMHU OakTepusMu (HopMUpyeTcs
OakTepHuagbHasi TKaHb.

5.6. JIP-6 loGer. CTpoenue credJieil 0AHOXO0IbHBIX U IBYI10J1bHbIX TPABIHMCTHIX

pactenunii. CTpoeHue cTedJisi APEBECHOI0 PaCTEHMS.

Ilpu noocomosku Kk 3awamuio HeoOXO0UMO 00pamumv GHUMAHUE HA cledyrujue
MOMEHMbL.

1.IIpoBoasmiyie myyku OAHOIOIBHBIX PACTEHHUH 3aKPBITOTO THIIA.

2. MoHomoanaabHOE BETBICHUE XapaKTePHO ISl TOJIOCEMEHHBIX PaCTeHUH.

3. Kyienue xapakTepHoO AJs IpeacTaBUTeNel ceMelicTBa MATIMKOBBIE.

4. CymecTByIOT NpPUHIUIHAIBHBIE OTJIMYUAS B CTPOCHUE CTeOJIed OJHOJOJBHBIX,
JIBYJIOJIbHBIX PacTeHUU

5.7.JIP-7 JInct. Mopdoaorus u anaromus Jucra. Meramopgo3nl modera.

Ilpu noocomoexku x 3auamur0 HeoOXO0UMO 0Opamumv GHUMAHUE HA Cledyrujue
MOMeEHMmb.

1. M30naTepanbHblidi U TOPCUBEHTPAIBHBIN JIUCT UMEIOT PA3IUYUs B CTPOCHHH.
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2. Knetkn manuicaiHOW TapeHXHWMbl UMEIOT BBITSAHYTYIO (QopMy, coaepikar OoJbIioe
KOJINYECTBO XJIOPOILIACTOB M PACIIONIOKEHBI TNIOTHO, 0€3 MEKKIETHUKOB.

3.IIpoBoasimuii My4oK OKPY)XEH CKIepeHXUMou. [lapeHxumHas oOKIaaKa, OTACIISIOIas
My4OK OT Me30(HIIIa, COCTOUT U3 OJHOTO CJI0Sl TOHKOCTEHHBIX KIIETOK.

4. Ilox sniuAEpMUCOM YaCTO BCTPEUAETCS KOJIEHXHMA.

5. OauH U3 caMBIX PaclpOCTPAHEHHBIX METaMOP(O30B JUCTA - 3TO MPEBPAIICHUE €ro B
cujsiuee JOHIE YelIyH JIYKOBUIIL.

5.8. JIP-8 Bogopoc.au

Ilpu noozomoexu K 3aHAMUI0 HEOOX0OUMO O0bpamums GHUMAHUE HA Credyloujue
MOMEHMbL.

1. B OpenOypxbe Bbiienen 1 Bug KpacHbix Bogopociei.

2. Bce otraensl  HAcTOSIIMX BOAOPOCICH  MPOM3OIUIM OT Pa3lIMYHO OKPALICHHBIX,
AKTUBHOJIBUTAIOLINXCS B BOJIE C IIOMOUIBIO KI'YTHKOB OJTHOKJIETOYHBIX (hOpM.

3. Crpoenue bypeix Bopopocieil mo psay MpPU3HAKOB CXOJHO C 30J0TUCTBIMH, >KEITO-
3€JIEHbIMU, JUATOMOBBIMU BOJIOPOCIISIMH.

5.9. JIP-9 HapctBo I'pudsbl.

Ilpu noocomosku Kk 3awamuio HeoOXO0UMO 00pamumv GHUMAHUE HA cledyruue
MOMEHMbL.

1. B mapctBo XpomucTa, COrJIacHO COBPEMEHHOI CHCTEMAaTHKE, BKJIFOUCHBI TPH OTAeIa
rpu0OOB,  CUYUTAMOIIMXCS  TPUOOMOJOOHBIMH  OpPraHM3MaMH, WM  IICEBIOTPHOAMHU:
I'udoxutpuauomukora, Jlabupunryiomukora, OOMUKOTA.

2.V roMOTaJUIM4EeCKUX TpEACTaBUTENEH OTaena 3UTOMHIEThl OOBEAMHSIOTCS KIETKH
OJIHOTO M TOTOKE MHULIEJHS, Y TeTePOTAIITMYECKOTO — PA3HBIX MHUIIEIHEB.

3. U3-3a 0cOOEHHOCTEN CTpOEHUS MEHUIIWIIIT HAa3bIBAIOT «KUCTEBUK

5.10. JIP-10 Beicmiue criopoBble pacTeHUs:

Ilpu noocomosku Kk 3awamuio HeoOXO0UMO 00Opamumv GHUMAHUE HA Ccledyrujue
MOMEHMbL.

1. JIuctocTeOenbHble MXH - CaMblii KPYMHBIH KJIacC MOXOBUIHBIX, HACUMTHIBAIOIIUI
oxosio 15000 Bunos u 700 ponos.

2. Criopsl I1ayHa IpopacTaoT 4yepe3 3-8 JIeT 1Mociie BHICHIAHUS U3 CIIOPaHTusl.

3. ApXeroHuu y mnanapaTHUKOBHJHBIX BbIpaOaTbIBAIOT BELIECTBO (0JI04YHAS KHUCIIOTA),
NPUBJIEKAIOIIEr0 CIEPMHUHU.

5.11. JIP-11 T'osocemenHnbie pacteHusi. KouiokBuym no teme «Husmme pacrenus»
1 «KApPXeroHHAJIbHbIE PACTEHUS.

Ilpu noocomosku Kk 3awamuio HeoOXO0UMO 00pamumv GHUMAHUE HA Ccledyrujue
MOMEHMbL.

1. T'onocemeHHBIE — Pa3HOCIIOPOBBIC PACTEHHSI.

2. T'onoceMeHHbIe 32 HEOOIBIIMM HCKIFOUCHUEM - BEYHO3EJICHBIC PACTCHUSI.

3. Om10A0TBOPEHUIO MPEIIECTBYET ONBLUICHUE.

5.12. JIP-12 MopdoJiorust 1 aHATOMHUS LBETKA.

Ilpu nooecomosku Kk 3aumamuro HeoOXOOUMO O0Opamumv GHUMAHUE HA Cledyioujue
MOMeEHMb.

1. TeIYUHKHA MOTYT OBITH CBOOOJHBIMHU U CPOCIICHHBIMHU.

2. [TpIMHKA ABISETCA MYKCKUM raMeTO(pHUTOM Yy paCTCHUH.

3. B rue3gax runenes , 00pa30BaHHBIX JOKHBIMU MIEPETOPOIKAMH, HET CEMI3a4aTKOB.

5.13. JIP-13 Cems u mjon.
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Ilpu noocomoexku K 3auamuro HeoOXO0UMO 0Opamumv BHUMAHUE HA Cledyrujue
MOMeEHMmbL.

1. 3aBUTOK C CHJIBHO YKOPOUEHHBIMU OCSIMHM Ha3bIBAIOT KITYOKOM.

2.Ocu couerusi AENATCS HA Y3JIbl U MEXKA0Y3IHS.

3.11n0a UM TPYCOBBIX HA3BIBAIOT reCHEPUINH.

5.14. JIP-14 Knacc [ABynoabHble, Iloakaaccst Panynkymuabl Kapuoduiaanasbl,
I'amameauauabl,

Ilpu noocomoexku K 3auamuro HeoOXO0UMO 0Opamumv BHUMAHUE HA Cledyroujue
MOMEHMmbL.

1. PopoBble rpynmbl JIIOTUKOBBIX pa3inyaloTCss MEXy cOO0M MO CTPOSHUIO I[BETKA.

2. Ilnox KpanuBHBIX — OpeXy WU KPBUIATHIE CEMSIHKH, HHOTIa Pa3BUBAIOTCS Oo0JIee WIn
MEHEE COYHbBIE KOCTSHKH.

3.ILnox KoHomieBbIX - Opex, OKPYKEHHBIM HEOIaJal0IUM OKOJIOIBETHUKOM.

4. B mpencraBuTensx cemeiicTBa ['BO3AMUHbIC HAKAIIIMBAIOTCS CATOHUHBI.

5.15. JIP-15 Knacce IBynoabnble, [logkiaacest Po3uabl, Jlamunabl, Acrepubl.

Ilpu noodzomosxku K 3anHAMUI0O HEOOXO00UMO 0Opamumv GHUMAHUE HA CAedyiouue
MOMEHMbL.

1. npexncraBurenu cemeiictBa boOOBbIE MMEIOT OrPOMHOE Pa3HOOOpa3ue KU3HEHHBIX
dopM - OT JCpPEBbEB M OIPOMHBIX JIMAH TPOIMHYECKOTO Jieca JI0 KPOIICYHBIX IMYCTBIHHBIX
aemMepoB.

2. ns npejcTaBuTeNiell  cemeiictBa HOpPUYHUKOBBIE XapaKTEPHO HAKOILUICHHUE
TJIMKO3U 0B, BbISBIBAIOIIUX OTPABJICHUA Y )KUBOTHBIX.

3.CemeiictBy IlacieHoBble NpUHAANIEKAT NMUIIEBHIC, JEKApCTBEHHbIE, HAPKOTUYECKHUE,
JACKOPATUBHBIC PACTCHUA.

5.16 JIP-16 Kunacc OaHomonbHbIe, moakaace JIniamuabl

Ilpu noocomosku Kk 3awamuio HeoOXO0UMO 00Opamumv GHUMAHUE HA Ccledyrujue
MOMeHmbL.

1. Ins npencraBuTeneil cemeicTBa MATIMKOBBIX XapaKTepeH IJI0]] — 3€PHOBKA.

2. Ctebenb 0COK UMEET TPEXTPAaHHOE B CEUCHUH CTPOCHUE.

3. JIunelinple- MHOTOJIETHHE JIYKOBUYHbIE TPABSIHUCTHIE PACTECHUS.

5.17. JIP -17 DxoJiornuyeckasi MOp¢oJiorusi pacTeHui.

Ilpu noocomoexku K 3auamuro HeoOXO0UMO 0Opamumv GHUMAHUE HA Cledyrujue
MOMEHMbL.

1. MeXKIIEeTHUKH HE TOJBKO YBEIMYMBAIOT IJIABYYECTh, HO U CIIOCOOCTBYIOT PETYJISIHH
razooOMeHa

2. Y OonmpIIMHCTBA THAATOMUTOB CHIIBHO Pa3BUTO BET€TaTUBHOE Pa3MHOXKEHHE, KOTOPOE
BO3MeEIAeT 0cabIeHHOe CEMEHHOE Pa3MHOKEHNE

3. IloGeru cBETOIIOOMBBIX PACTEHHH JAOBOJIBHO TOJICTBHIE, C XOPOLIO Pa3BUTON KCHUIEMOM
U MEXaHMYECKOU TKAHbIO.

4. XKapocroiikue pacTeHus: XapakTepHbI U1 CYXUX M JKapKuX 00yacTeil 3eMHOro 1apa,
TaKXe KaK U pacCCMOTPEHHBIE paHee KCePO(UTHI.

5. Kaxxp1it pernoH npecTapisieT co00i TEPPUTOPHIO, B TIpeesiax KOTopo# ¢diopa Gosee
WIA MEHee OJIHOpPOJHA, OJHOTUITHA, WMEET CBOIO crelnu(puKy U B OOJbIIeH MM MEHbIIeH
CTENEHHU OTJINYAETCS OT (PJIOPBI APYIUX PETHOHOB.

6. boratcTtBO (Ps1OpBHI MOXKET OBITH OOYCIIOBIEHO U UCTOPUUECKUMHU IPUIUHAMH.
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[pumep ohopmIeHHs TUTYIIBHOTO JUCTA

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/JUKETHOE OBPA30BATEJIbBHOE
YYPEXJIEHHUE BBICHHEI'O OBPA3OBAHUA
«OPEHBYPI'CKHUU I'OCYJAPCTBEHHBIN AT'PAPHBIM YHUBEPCUTET»

Kadeapa arporexHoJioruii, 00TAHUKHU U CeJIEKIIMUA PACTEHHI

Pedepar

HA TeMYy: « DKOJOro-OMOXUMHUYECKHE B3aUMOICHCTBUS BBICIIUX PACTCHUI C APYTUMU
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BemonHu: ctynenT3 rp.HanpaBieHHus MOrOTOBKH
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[Tpunoxenue 3

[Tpumep opopmienust 6udIMOTrpaPuUEcKoro CrucKa

C oqHMM aBTOPOM

1. I'pog3unckas, K.II. 3naueHue OakTepHaIbHOTO MPEBPAIICHHUS 3JIEMEHTOB C IMEPEMEHHOMN
BAJCHTHOCTBIO BO  B3aUMOOTHOILIEHUSIX TMOYBEHHBIX MHUKPOOPTaHU3MOB U BBICHIMX
pacrenuii/K.IL.I'pom3unckas //Ou3nonoro—OMOXMMHUYECKHE OCHOBBI B3aWMHOTO  BIIMSHUS
pacteHuii B purorenose. - Mocksa, Hayka, 1966. — C.268 — 275.
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1. XKynruery, I'M. Xwumwnyeckas osxomorust Bbicmmx pactennit/ [.M._ Kynrwmery, W.WN.
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C Tpems aBTOpaMu:
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Manopuk, A.B. 3HaueHue BHUTaMHHOB TIpynmbl B BO B3aMMOOTHOLIEHHSAX pACTEHHH U
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— C. 242 - 254,
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