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BBEAEHUE

Ilpenntaraemoe 1mocobme IIpegfHa3HAUYeHO [MOJs CHCTeMaTHU3aluu
I 3aKpellieHUs 3HAHUM Vydyaluxcd II0 OMOJIOTMM 3a KYypC Cpen-
HeHn IIIKOJIHI.

Kuura cogep:xxut wnHopmMalnmio MO0 OoTaHUKE, 300JIOTHU, CHCTE-
MaTHUKe, aHAaTOMHH 4YeJIOBeKa, IIMTOJIOTUU, T'e€HEeTHUKEe, 9BOJIIOIIUHU.
Nudhopmainiua, usjgoKeHHasda B Buiae wnHorpapmkm (cxeMbl, I'pa-
bukmu, agmarpaMMbl, PHCYHKH, KapThl IIaMfATH), BOCIPHUHUMAET-
cd MI'HOBEHHO M JaeT BO3MOKHOCTL HAWTHU M 3allOMHHUTH IIO-
HACTOAILIEMY BaXHbIE [IeTaJM, CJOXHNTh MNX BOEIMHO U IIOJIYUUTH
HauboJiee IIOJIHOE IIpefcTaBJieHHe 00 mn3ydyaeMOM IIpeaMeTe.

JInaHbI

Kycrapauku

IlepeBbs t

HuarpamMmma e

PucyHOK ¢ BBIHOCKaAMU e

IOro-3anagHoasnaTcKkuin

Kapra
BocTouHOa3smaTCKUM

OxxHo0a3muarTckum

ycynioBuad NMPOPACTAHUA CEMEHW

o, XX | -

IIaxeo3oun

IIuKkTOrpaMMBI e

TauMaanig e
Jloucropuueckas
IMOXa

OpnoBux

Haneemcsa, d4YTo mocoOme MOMOMKET ydYalllMMCA CTapIinX KJacCoB
I BBIDIYCKHHKAM IIPHM IIOATOTOBKE K IIIKOJbHBIM 3aHATHUIM, pPas-
JUYHBIM (QopMaM TeKVIIero M IPOMEKYTOUHOI'0O KOHTPOJISI, a TakK-
JKe K caade oOIero m egMHOI0 TI'OCYIapCTBEHHBIX SK3aMEHOB.

JHemaem ycnexos!



MHOIOOBbPA3SUE OPIAHUYECKOIO MUPA

OCHOBbl CUCTEMATUKHA
CucremaTuka — pas3gea OHMOJOTHM, KOTOPBIM HM3ydyaeT MHO-
rooopasmue oOpraHMYeCcKOro MHupa, OIIMCHIBAeT, 0003HAUYaeT Bce

CYLIIECTBYIOIIIME M BBIMEpIINEe BHUABI M KJaccupuIupyer HX.

KNACCUOUKALINA

OPTAHUYECKOIO MUPA

(no T. Kasanbe-Cmuty, 1998 r.) @
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Zea mays L. — Kykypysa caxap-
HasdA. DyksBa(-pI) 1mocge BHI0BOIO
Ha3BaHUA — @aMuausd Y4EeHOro,
onucaBimero Buja (L. — omnucaxnue
Buza npuHamaexkur K. JIurnaeo).

K. b. Jlamapk

OcHoBaTenb egunHonm cucrtembl Knaccuduka- | Paspaboran kKnaccmdukauumio XKMBbIX oOpra-
UMW PACTUTENIbHOrO W XXWBOTHOro Mupa. HU3MOB (YCNOXXHEHNEe MX opraHusayum).



LUAPCTBO BAKTEPUW

bakrepun

ObUWAA XAPAKTEPUCTUKA

OCOBEHHOCTU CTPOEHUA

IInau — TOHKHEe BOJIOCKOIIOZOOHBIE
BRIPOCTBI. Tunel nuaeu: Q@uMOpuu
(DnpukpemnjeHue), IOJOBbIe  IHUJIU
(mpoiecc KOHBIOTAIUHU), IKIYTUKU
(IBH:KEHUE).

THIINYHbIE IIPOKAPUOTHI (HE Comep:KarT
opopMIeHHOr0O fAApa), OOMTAIOT BO BCeX cpeaax.

Rancyna — causucrad o000JI0YKAa CHaAPYXKU KJIETOUHOU
CTeHKHU (3aluinaeT; yAep:KUBaeT BOAY; TPaAHCIOPTUPYET
1M XpPaAHUT BellecTBa; NOpPUIAEeT (POPMY KJIETKe; o00bhemu-
HAET KJEeTKU B KOJOHUM; ol0ecnmeuuBaeT UX IIPUKpPEILIe-
HHe K cyoOcTpary).

HKryruk IIOBEPXHOCTHAsA OeJlKoBasA
CTPYKTypa (IMOABHMKHOCTH KJIETKH).

IInasmaruueckass M BHYTPEeHHHUEe MeMOpa-
HbI (OTCYTCTBYIOT MOJIEKYJIBI XOJIeCTepHHA
M HEKOTOPhIX JIMOUAOB). DOJABHIMHCTBO
IIPOKAPUOT HEe UMEIT BHYTPEHHUX MeM-
OpaH.

Hyrxneoup He OI'paHUYEHHBIM MeMOpaHaMu
YVYaCTOK ITUTOILJIa3MbI, B KOTOPOM pacCIOJIOXKeHa
KoJblleBad wMoJgekyaa JITHE.

PubocomMmsl (IIpoiecc TpPaHCIALIUU).

Buabl 6akrepun no ¢opme Knerok

Koxkkun — cdepuueckonr G(HOpPMEI

(ommHOUHBIE cepuuecKkue OaK- Cnupuiansl — cOupasbHOM (OPMEL.

TepUU — MHKPOKOKKH, TI'pyIIa

U3 JIBYX KJIETOK — JOUIIJIOKOKKMU,

rpo3geBuUgHbIE T'PYyIIObl — cTradu- BuOpuoHnsl — B BHJe 3aldTOM.

JIOKOKKM, COOpaHHBbIE B IIeIIOU-

K — CTPeNTOKOKKH). CnnupoxeTrsl — TOHKHe, JIVH-
Hble, W3BUTHIEe OaKTepHUH, OTJIU-

bamuaasl — IIaJ0OYKOBHOHBIE. yaouecsa OT CIHPUJJI IIOABUK- A

HOCTBIO. N o é

B BO34yXe 6a|<1'epv|m noAHNMMaAKOTCA B BepX-

Hne cnoun armocdepnl Ao 30 KM un Bbile.

B ogHOM rpamme nouBbl MOryT copep’kaTb-
CA COTHM MWUINOHOB OGaKtepun.



LlapctBO baktepumn

Bugbl Gaktepunm no cnocoby nutaHusA

Canporpodsr (0aKkTepuu IIOUBHI).
doTtorpodrl (1IMaHobaKTEPUN).

IlapasuTsr (cTONIOHAYHAA IIaJIOUKA,

XemoTtpodnl (:KenelzobaKTepum, Cce- XOJIeDHBIH BUOPUOH).

pobaxkTepum, HUTPUPUIHUPYIOUIUE
baxTepuu).

CuMmOMoHTHI (KJIyOeHBKOBBIE OaKTepuu).
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JHIoCIIOpa
Brixoxm sHAOCHIOpPSHI
H]I_)PI O0J1aTONIPUATHBIX YCJIOBHUAX + CaHMTApHI NPHPOJBI.

I'eTreporpodsl

\\; ’ ‘ - ITouBooGpa3oBanmue.
v ‘ + Quuerka BOJOEMOB M CTOY-
HBIX BO/I.
Knaerka Oaxrepum
7 < E

- Yuactue B Kpyrosopore C,

N, S, Fe.

-
« BHOTexXHOJIOTUH.
+ Iloayyenue MOJIOYHOKMCJIBIX
F .

IPOAYKTOB.

> M@ EBoaﬁy;mTenH 32601 BaHM

[@D pacreHuy, KHUBOTHBIX, 4Ye-

JIOBEKa.
- Bpeax B pesyasraTre mnpoiec-
JHAOCIIOpa — mnorKoAmasaca ¢opma OakTepuu, HEé OTHOCHUTCHA COB THHEHHU.
K cnocody pas3MHOKeHUs, oOpa3yercsd BHYTPH OaKTepHaib-
HOM KJeTKH IIpH €€ IomajaHuM B HeOJaronmpusaTHYIO cpeny. -

PASMHOXEHUE

BakTepum pas3MHOMKAIOTCA [JeJIeHUeM KJEeTKH HaJaBoe,
KoTopomy 1npepninectsyer yaBoenme JIHK, cnocoOHEBI
K KOHBIOraliiu, a OTIeJbHBIe BHILBI — K BereTaTHUBHO-
MYy Pa3MHOXEeHHI0 (MHOTOKJIETOUHBbIEe ITMaHOOAKTepHuH).

bakrepun  MOKHO oﬁnapymu'm
masxe Ha CTeHKax SJAepHOro pe-
akropa. Takas cnocoOHOCTH CBHA-
3aHA C HUX OBICTPHIM Ppa3MHOKe-

e HykieoTun

HUEM — TMpu OJaronpusaATHBIX
YCJIOBHUAX OaKTepuu oeJIATCH
® YHBOEHHBIﬁ HVEREJIEOTHU Kasable 20 MHH}’T-

e JlouepHUe KJETKH

[leneHne Knetku

A. BaH JleBeHrykK

Ha kKaxpayo Knetky Tena 4yenoBeka npuxo- | Bnepsble yBuaen O6Gakrepum B oOnNTUYECKUIA
AnTca okono 20 Gakrtepu. MUKpoOcCKon u onucan ux B 1676 r.



LAPCTBO IPUbbI

I'pubbr — HuU3ImMe TreTepoTpo(dHBIE CIOPOBBIE Opra-
HU3MbI, 3YKAapMOTHI, COUETAIOIIME HEKOTOpblie IIPU3HAKH
pacTeHu M KHNBOTHBIX.

ObLUAA XAPAKTEPUCTUKA

Teso rpmbOOB mnpencTaBjJeHO MulieaneM (rpuOHHUIEN), CO-
CTOAIIMM M3 TOHKMX HUTen — Trud. Muieimm HEKOTO-
pBIX TpubOB MOXKeT o00pas3soBBLIBATH IIJIOAOBOE TeJjo (CIIo-
POHOCHBIN OpraH), mHMemwllee IIJIANKY M HOXKKY. Kietrka
IPUOHUIIBI TOKPBITA XHUTHUHOBOM OOOJOUKONM M COHEPIKUT
OJHO WJM HECKOJbKO dAzxep. Ilo Tuny nmranmsa rpuOdOsbl
neadaTca Ha canpo@UThI, IIapasuTbl U CHUMOMOHTEHI.

TpyoOuarsie | IlnmacTmHUaTHIE

CTPOEHUE
MJAIIOYHOI'O I'PUBA

[Mpn3Hakn

" p- o lllnanka
—- o =7 < D
pacTeHui KNBOTHbIX =

M

- HeorpaHu4yeHHBIN POCT. + OrcyrerBue xJgopoduiia. w.m— lracrunin
« IlormomeHnue BOABI M MHHeE- « I'ereporpodHOe nutranme. m
paJbHBIX BeEIIEeCTB. - XMTHH B KJIeETOYHOM CTEHKe.

 HemnmoaBuKHOCTS. + I'tukoren (3amacHOM IIPOXYKT). ' e Hoxxka

« CHMHTE3 BMTAMHHOB. + Cnmoco6HOCTH 00pa3o0BBIBATH MO-

- KuciaopogHoe apIxaHue. YeBHHY.

- Hanuuue KJIEeTOYHOM CTEHKH. o Munemnuii
Hexnerounsrii —  momepeunble | RiaeTounsim — Mexay CTeHKa-
CTEHKM MeXJAy KJIeTKaMu TIug MH KJIETOK HNMEITCA OTBEepCTud,
pas3pylleHkl. CBA3BIBAIOII[ME IUTOILJIA3MbBI CO-

CeqHUX KJIETOK.

CTPOEHUE T'PUBHOU EKJIETKU

Ilnasmaruueckada MeMOpaHa

Pubocomnl

JHIOILJIaA3MATUUYECKU DPEeTUKVJIVM
SInpo i | p yJay

Annapar Toapmxnu
I{uTomiazma

JXpoBEIe BKJIIOYEHUS
MuToxoHApUA

KnerouHnass cTeHKa e

Ppn6blI OOMTAOT Tam, rae ecTb opraHunye- | Muuenna Her y ApoXxXKenm un rpunbos —

CKne BelectBa: B noyse, Bojae, xKumanuax. BHYTPUKJIETOYHDbIX Napa3nToBs.




T LlapctBo [pubbi

NPEACTABUTENW

Dyzapuym IlogocnHOBUK

ok

[Teauuan

&y |[ .

Pusonyc

BasuguomMuieTsl HecoBepLweHHble rpubbi
n NNWanHnNKn

AcKoMHuILIeTHI

Boiclune rpubbi

PASMHOXXEHUE

[MlonoBoe

becnonoe

BereratuBHOe (4YacTaMuU MUIEJIUA)

I‘DHGHHHE[ Oﬁp&BYﬁTCH Inmpn CiaudHHNHMN ClielluaJlb-
=

P — HBIX II0JIOBBIX KJIETOK.
ay &

CropoobpasoBanue U

AR

a4 "‘Eh ")
Cropsl I'mdpa I'pubuaUIA

IloukoBaHue (APOMKIKN)

IlouepHsaAa KJeTKa

dgapo

5-0-89

PO,I[HTEJILCREIH KJIETKAa

3HAYEHUE

=

- Kpyrosopor BemecTB B IIpHPOJe.

¢ Munenui

- Bo3Oyauream 3abosneBaHMM pac- « Yuyactue B 00pa3oBaHHUM ILIOJO-
TeHHH, KMBOTHBIX, 4YeJIOBEKa. POAHOTO CJIOSA IIOYBBI.

« Ilopua NPOAYKTOB IHUTAHUA. * AHTMOMOTHKHM.

- Paspymenue mnocTpoex. « IImma paaa KHBOTHBIX M 4eJIOBe-

« OrpaBiaenue (AMOBUTHBIE TI'PUOBI). Ka; HM3roToBJeHHe XxJjebda, CHIPOB.

I A. pe bapwm

Mukonorma — Hayka, usyvawwaa rpubbl | Hemeukmn 60TaHMK N MUKpOOGMONOr, OCHO-
(Mukec — «rpmb», noroc — «y4yeHuer). BaTe/slb MUKOJNOrnn.




MHoroobpasne opraHM4eckoro Mupa

JTMWAUHUKIA

OCOBEHHOCTU CTPOEHUA

JINManHNKN IIPEACTaBJSIOT CcO000l CcuMOMO3 [OBYX Op-
raHu3MoOB: rereporpodHOoro rpubdba (MMKOOMOHTA) M aB-

TOTPOHOM BOAOPOCIAH, uMIN ImaHobakTepuu (puxoodou- R o
oHTa). PUKOOMOHT oOecmeunBaeT TI'PHUO OpPraHUYECKHMMU
BeIlleCTBAMM, MHKOOMOHT — BOJAOM U MHHEPAJbLHBIMU

comamMu. Teago JUIDAMHMKA He pas3fejJeHO Ha TKaHU
11 OpraHbl, IpeACTaBJsgeT co00ul cJjoeBuIlne (TAJLJIOM).

CTPOEHUE JIMIIAVMHUEKA

JIucroparesie — Haxunasie

BO,II;UPOCJIEB&H 30Ha

CepaneBunHa

— RKyctucrsie

* HKHUU KOPKOBBIU CJIOU

* Pusonzs ___ 3HAYEHUE |

I IImonepsr pacTUTEIBHOCTH

ﬁ%
BereraTuBHBIN CIIOCOO: BBICHIXAdd, I Paspymmurean ropHbIX IIOPOJ -
CJOE€BUIIEe CTAHOBUTCA XPYIKUM, S
JIETKO JIOMaeTCdA, PacCIpPOCTPaHdA- H
4  erca BeTpom. I CoIppé a9 NOJyYEeHHS JaKMyca ‘ \
=
o
G
CnopooOpaszoBaHue: KaKJI0T0 o >
a pooop y 2 3UMHMII KOPM IJIsl OJIeHei
113 KOMIIOHEHTOB IIPOMCXOJUT ca-

MOCTOSATEJbHO, MHKOOMOHT oOOpa-
3yeT CIOpbI, IIPpHU HIPOpPaCTaHUN
3axXBaTbIBAeT KJETKU (PUKOOMOHTA.

Muxro6uoHT QOPMUPYET ILJIOLOBBIE
Tejla, Ha KOTOPBIX 0Opas3yroTcs
CIIOPBHI.

NMonoeBoe

D. Axapuyc

JinwanHnkn pactyr mepneHHo (1—3 mm | LlUBeackmm 6oTaHMK, oTey nuXeHonormm —
B ropa). HayKn O nuwlanHuKax.



“ UAPCTBO PACTEHUA

MHOIFOOBPA3UE PACTEHUW

OBbLLAA XAPAKTEPUCTUKA

OTINMUTEJIbHbIE MNMPU3HAKW

I JYKaPHOTHI I IIpukpen€éHHbId 00pa3 KHU3HU I OcmoTpo(hHBIM THII NHTAHUA

I ABTOTpO(EI I 3amacHoe BelleCTBO — KpaxMaJ I HeorpanuuyeHHBIH POCT

CTPOEHUE PACTUTEJIBHOU KJIETKU

KRieTouHas cTeHKa U3 IEJJIIOJIO-
Kiaerounas creHka 3l (IIPEIATCTBHE NIPOHUKHOBE-
HUIO B KJIETKY IIHUIIEBBIX YaCTHUI]

Baxkyoub

1 KPYIOHBIX MOJIEKYJI).
MuroxoHapud
S apBIKO IlnnacTuabl (XJIOPOILJIACTBI, XPOMO-
sAnpo IIJaCThl, JIEMKOILJIACTBhI).

Annapar Ioapmxu
KRpynHaa neHTpajlbHass BaKyOJb.

XJIOPOMJIaCT
* [Ilutomnasma

Kierounbie 1eHTPHI 0e3 IeHTPU-
OJIel.

KNACCUOUKALUA

LUAPCTBO PACTEHUA

MopauapcTtBo Huswwmne pacreHus [MoguapcTtBOo Bbicline pacTteHunA

3eJIEHbIe KpacHble bypsie l'onocemeHnHBIE
‘ I Mxnu IInayubI XBomu IlamopoTHUKH IToKpBITOCEMEHHBIE
Bonmopocanu ‘ ‘ ‘ ‘
CIIOPOBBIE CEMEHHDBIE

OcHOBHbIE PaHI'M TaKCOHOB pacreumﬁ pPac- (COHOAHMHEHHH): oonee KPYMNHDbI€ TaKCOHDbI

npeaeneHbl NO NPUHUUNY UWepapXUYHOCTN | oObeanHAOT B cebe Gonee menkue.



OTAEN BOAOPOCIIN

Bomopocan — Hu3mme pacTeHus, SKUBYIIME IIPEeUMYIIeCTBEH-
HO B BOZHOM cpene (OQHOKJETOUYHBIE, KOJOHHAJbHBIE, MHOIO-
KJETOYHbIE € HHMTYATBIM MJIM PAaCYJeHEHHBIM CJIOE€BHIIEM).

ObLLAA XAPAKTEPUCTUKA

OCOBEHHOCTU CTPOEHUA NMPEACTABUTENN

Jlamunapusa

Teso OZHOKJIETOUHON BOJOPOCIH IIpejcTaBJie-
HO ONHOM KJIETKOH, MHOTOKJETOYHOI — TaJl- XJiopeJiia
JoMoM (caoeBMIIEM), IIOXOKMM Ha IIJIaCTU-
Hy. HekoToprle BOAOPOCIN IIPUKPEIISIOTCH
K cyOcTpary HUTEeBUJIHBIMH BBIPOCTAMU —
pusongamu. RJieTkm Boagopocjiend HNMEKT TH-
IUYHOEe [Js pacTeHUuu crpoeHue (ocoOble
opranouabl — XxXpomatodopsl). Ilo Tuny nu-
TaHUA — aBTOTPOHEI.

CTPOEHUE XJAMUIOMOHAIBI

Hryruknu
IlnacTuna
Crsox MarepuHCKasa KOJIOHUA
BakyoJub
Puzonam:
Obomouka BoapBOKC — KOJOHHA 3e-
—« IluTomnimasma JEHBIX BOJOpoOCHeHn, o00u-
Yapapus nepucras — O0y- TAaeT B CTOSYMX IIPECHBIX
Anpo pasg  BOJAOPOCJIb, HMeeT Bogoémax. IIpm maccoBom
CIAIKOBATBIM  BKYC, MC- Pa3MHOKEHUH BbI3bIBAET
MOJAb3yeTcHa JfA IIPUIrOTOB- I[BeTeHHEe BOJAbI, OKpAallIM-
Xpomatodop o i
JJEHUsI CYIIOB M CaJIaTOB. Basgd e€ B 3eJIeHBIM I1BeT.

CBEeTOUYYBCTBUTEJbHBIN IVIa30K

L]
ITupenoun

Cnupornmpa — HHUTYATAsA 3eJéHAs BOJOPOCTB, CaMbIH pac-
NPOCTPAaHEHHBIM BHJ BOJAOPOCJEH HaA IUIaHeTe, IpeaNnoYuTa-
€T BOJAOEMBI C IIPECHOM BOJOM.

JloucropuuecKas Ilaseosomn

DA KemoOpuit

OpanoBurx | Cuayp JleBOH KapoOon Ilepmb




«‘ Otpen Bopopocnn

PASMHOXEHUE

PasmMHOXeHHUe BOJOpPOCJEerd 4YacTO 3aBHCHUT OT YCJIOBUU
OKpy:KamwlIlen cpenbl. Jlerom, npm [gOCTATOYHOM KOJHNYEe-
CTBE IIHUTATEJIbHBIX BeEIeCTB, BOJOPOCJIU Pa3MHOMKAIOTCS
0ecroJIbIM CIIOCOOOM.

bECIMOJIOE

+ JlenreHue KJIETKU HaIBOe.
- Pas3pnIB cjoeBullla Ha 4YacTH.
+ OOpasoBaHue cmop.

NONOBOE IleleHre KJIETKH

Cinsaaue mnoJIOBBIX KJeToK (ramert). Op- pas3HbIX o0cCco0eu cJamBawTCd, POPMUPYA
raHbl pPa3MHOYKEHMs — TaMeTaHTHMH. gurory. Cpady wuiam 1mocJjie Iepuoja Io-
B pesyabraTe HECKOJBKUX OeJIeHUU KOA 3urora JIeJUTCA — U IO0ABJIAITCA
oOpasyoTca ramMeTsl. B Bojge ramersl HOBBIE 0OCOO0H.

) .
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BbiXxoa HOBbLIX KNeToK

SHAYEHUE
I Ouuncrxka BOIOEMOB l OoOoramenue BOABI M BO3AyXa
GO
I IInma aaa KUBOTHBIX @" I OOpa3oBaHue ILJIOAOPOJAHOTO CJOSA ITOUYBBI

I IImma paa uyesoBekKa I Ceippé I MeauIIMHBI

Me3o030u KRauno3ou

Tpuac HOpa Mexn Ilaneoren Heoren YeTBEepTUYHBIA TTEPUOT
































































































































































































































































































































































































































































