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BBEAEHMUWE

Ysaocicaemvulie yueHuku! 3a BpeMs 00y4deHuUs B 1 - 6 ky1accax Ha ypokax «EcTecTBo3HaHUS»
Bbl I03HAKOMUJIMCh CO MHOTUMU NIOHATHUSIMY U TEPMUHAMU, 3aKOHAMU pUpoAbl. B aToM rogy
Bbl HAYHETE U3y4YaTh HOBYIO HayKy — 61oJioruio. C e€ moMolbio Bbl Oy/leTe Tenepb COBEPIIEH-
CTBOBAaTbh 3HAaHHUS, KOTOPble YCBOWJIM HAa YPOKaxX B MpeAblAyliue rofbl. A yueOHUK, KOTOPBIM
BbI JIep>KUTe B PyKax, IOMOXET BaM B 3TOM. bH0o/10rUsl U3y4aeT CTPOEHUE U KU3HeJesATelb-
HOCTb >KUBBIX OPraHU3MOB, 3aKOHOMEPHOCTH UX KU3HeJeATeJbHOCTH, UCTOPUYECKOTO U UH-
JAUBU/YyaJIbHOTO Pa3BUTHS, a TAKXKe BJIUSIHUE YeJIOBEKa Ha XKUBYIO IPUPOAY.

C noMo1bI0 JAHHOT0 YYeOHUKA Bbl MOJIYYUTE 3HAHUSA O CTPOEHUU U KU3HeAesaTeJIbHOCTU
O6aKTepui, MPOCTEUIINX, TPUOOB U PACTEHUM, ) KUBOTHBIX, 0COOEHHOCTSAX UX PAa3MHOXKEHHUS U
pa3BUTHS, MHOT00Opa3uy BU/IOB >KMBBIX OPraHU3MOB, UX 3HAaYE€HUU B IPUPOJE U KU3HU 4e-
JIOBEKa.

B pa3gesie yue6HMKa «BblsiBJIsieM mpo6JieMy» JlaHbl 33/laHHS U BONIPOCHI, KOTOpbIEe ITOMO-
T'YyT BaM IOHATb OCHOBHYI0 CYTh U3y4YaeMOH TEMBI.

NUudopmanysa us pyopuku « OTKpblBaeM HOBble 3HAHUSA» NIPUIJIALIAEeT BaC B MUP OTKPHI-
THU, ¥ Bbl, KaK IOHbIN HCC/Ie[0BATE b, Y3HAETE /Jisd CE051 YTO-TO HOBOE.

B pasgene «IIpuMeHsieM HOBble 3HAaHMA» NpeJJaralvTcs 3aJjaHus Ha IpMMeHeHue, Mo-
HUMaHUe, CHHTE3, aHa/IM3 U OL|eHKY OHO0JIOTUYeCKUX 06’ bEKTOB, MPOLIECCOB U SIBJEHUM.

[IpakTuveckue v JabopaToOpHbIe 3aHATUS, IPUBEJIEHHbIE B y4eOHUKE, CIOCOOCTBYIOT Qop-
MHUPOBAHUIO HaBbIKOB NOHMMAHUSA U NMPUMEHEHUs 3HAaHUU O CyLHOCTH CTPOEHHUS U NpolLec-
Cax »KM3HeJeATeJbHOCTH KMBbIX OPraHU3MOB, Pa3BUBAIOT yMeHUe pellaTb OUOJIOTUYeCKHUe
3a7a44. B KoHLle KaXX/10U IV1aBbl JJaHbl 33/|JaHUs], HAllpaBJIeHHbIE Ha 3aKpellJieHWe BalllvMX 3Ha-
HUU.

O mpaBuJiax, KOTOpble HEOOXOJUMO COOJIIO[ATh Ha MPAKTUYECKUX U JIJabOpaTOPHbIX 3aHS-
TUAX, IPeAyNpexJaloT cleyoLide YCA0BHbIE 3HAKU:

3amuTHaA oAexaa
Bo BpeMs 3aHATHN HEO6-

IlepyaTKu
YkasblBaeT Ha Haju4due

XOZMMO HaJleBaTh 3alLUTHYIO
oJlexly, 4ToObl HpeJoTBpa-
TUTb NONaJaHue PAa3JINYHbIX
BeLeCTB Ha OJeXAY.

ONACHOCTH TPaBMHUPOBAHUA
pykd. Bbl JO/KHBI HaJEeThb
nepyaTKH JJ 3alUThl PYK.

Kosnomue u pexyimue
npeaMeThl
Kostomme u pexyuiue
npeAMeTbl MOTYT NPUBECTH
K TpaBMe. Bbl 10/KHBI GBITh
OCTOPOXHBI NPH HCI0JIb30-
BaHWU 3TUX UHCTPYMEHTOB.

Xpynkuii MaTepua

JlabopaTtopHoe 060pyAO-
BaHHWE MOXKET CJA0MaTbCsl U
HaHECTU BpeJ BaM U OKpY-
*Karolel cpege. [Ipu ucnosib-
30BaHUU 3TUX MaTepHaJIOB
caeayeT coOI0AATh TEXHUKY
6€e30MacHOCTH.

Buosiorndyeckas
OIIACHOCTh
BbI JIOJDKHBI OBITH OCTO-
pPOXKHBI, TaK KaK GaKTepuH,
NPOTOKTHUCTHI, IPUOLI, pacTe-
HUSI U >KUBOTHbIE MOTYT
BbI3bIBaTb 3a00JIeBaHUS.

T'oproyee BewiecTBo UM
BBICOKAfA TeMIepaTypa

Bbl ZJOJKHBI GBITh OCTO-
POXKHBI, YTOObl XUMHUYECKHE
BellleCTBa He B30pPBaJIMCh
WJIM He 3aropesiiuch Mo pas-
HbIM MPUYHHAM.




[JIABA 1

PA3HOOBPA3ME *KHUBbIX OPTAHU3MOB

1.1. BU0JIOTUA - HAYKA O ’KU3HU
BbIABJIAEM ITPOBJIEMYS. YTo Takoe Hayka? MOXHO J11 BCe 3HaHUA Ha3BaTb HAy4YHbIMU?
OTKPBIBAEM HOBBIE 3HAHMUZA. KuBble OpraHu3Mbl

ABJIIOTCS BaXKHOM 4acTblo NpupoAbl. Ha Halel niaHete ux

6oJiblIOe pa3HooOpa3ue. ITO GaKTePUH, NIPOTOKTUCTHI, TPU-

Obl, pacTeHus U )kUBOTHbIE (Puc. 1.1).
060s104ka 3eMJiM, HaceJieHHasl KUBbIMU OpraHU3MaMHM, Ha3biBaeTcs 6uocdepoit (ot rpeu.

bios - «xu3Hb» U sphera - «map»). K 6uocpepe oTHOCATCA HUXKHUE CJI0M aTMOChepsl, rujpocde-

pa, BepxHUH cyioi iuTochepnl. BepxHss rpaHuLa 6uocdepbl onpeesseTcss 030HOBbIM cjoeM. OH

OoTpakaeT y/JbTpadHOJIeTOBBIE JIyYH COJIHILA, KOTOpPble I'YOUTEbHBI [J1S >)KUBbIX OPraHU3MOB.
TepMUH «6M00TUSA» IPOUCXOJHUT OT IPEYECKUX CJIOB bioS — «KU3Hb» U [0g0os — «HayKa».
Buosiorus yMsydaeT CTpoeHHEe U KU3HeJeATeJbHOCTb )XUBbIX OPraHM3MOB, UX pa3HooOpasue,

3aKOHOMEPHOCTH UCTOPUYECKOT0 U UHJUBU/YAJbHOI'O0 Pa3BUTHS, @ TAKKe BJIUSHUE YyesJ0BeKa Ha

Qu3suosozus » IKos02us ®
Lumosozus » AHamomus
IMmbpuosozus ¢ [eHemuka

YKUBYIO IPUPOLY.

[loHMMaHue YeJI0OBEKOM 3aKOHOMEPHOCTH
B3aMMOOTHOIIEHUN OPraHU3MOB M CpeJbl He-
006X0AMMO JJi1 pelleHUsl BeAyLUMX MpobJseM
KU3HeJeATeJIbHOCTH, 3BOJIIOLUMH, CUCTEMATUKHU
COBEepLIEHCTBOBAaHUSA PUPO/0N0JIb30BaHUS, CO-
XpaHeHHUs BOCIIPOU3BO/CTBA NPUPOAHBIX pecyp-
coB. YesioBeK 3alullaeT KyJbTYpHbIEe paCTeHUs
OT COPHSIKOB U BpeJuTeJield, bepexeéT cBoe 3/0-
pOBbe OT 60JIe3HeH, OXpaHseT peJKUe U ucyesa-
I0lI[Me BU/bl PACTEHUH U ’KUBOTHBIX.

CoBpeMeHHass 6MO0JIOTUS BKJKO4YaeT B cebs
MHO>KeCTBO HanpaJsieHu# (Puc. 1.2).

Bce »xuBble OpraHM3Mbl TECHO CBSI3aHbl MeX/ly COO0U U C OKpy:Kallel cpe/joid. 3aKoHOMep-
HOCTH CyleCTBOBAHHUSA )XUBBIX OPraHU3MOB B IPUPOJE, UX B3aUMOCBSA3b JPyT C PYTOM 3aBUCUT
OT YCJIOBUM OKpY»Kalolller Cpeibl.

3HayeHMe GMOJIOTMH B )KU3HM YeJsioBeKa. [lepes; Haykol 6MOJIOTHEN CTOAT TaKve HacylHble
npo6JieMbl, KaK COXpaHeHUe 3/10pOBbs YeJIOBeKa, 06ecrieyeHre KaueCTBEHHOM NUllel, COXpaHeHue
pa3Hoo6pa3usi OpraHu3MOB Ha Hallel mJaHeTe. MccienoBaHus B 06J1acTM GUOJIOTMM HalpasJie-
Hbl Ha pelleHHe BblllleyKa3aHHbIX BONPOCOB. buosiorus TecHO cBsi3aHa C MeJUIIUHOM, CeJIbCKUM
X0349MCTBOM, NHUILEBOW NPOMBILIJIEHHOCTBIO, JIETKOW MPOMBILLJIEHHOCTBIO U APYTMMHU OTPAC/ISIMHU.
JlekapcTBeHHbIe Cpe/iCTBa, Npe/iHa3HAYEHHbIE /IJ151 3/J0POBbs YeJI0BEKA, U3TOTABJIMBAIOTCS U3 MIPO-
ZIYKTOB, 00pa3yIoLIMXCs B pe3yJbTaTe JeATeJbHOCTH PAaCTeHUM U MUKPOOPTaHM3MOB. 3HaHUe 610-
JIOTUYECKUX 3aKOHOB [IOMOraeT JIeYUTh 3a60/1eBaHUSA U NpPeJoTBpalllaTh HUX. YCIeIHOe pa3BUTHE
CeJIbCKOTO X03MCTBa 3aBUCUT OT OGMO0JIOTOB-CeJIeKIIMOHEPOB, 3aHUMAOILUXCA YIy4dllleHueM COPTOB
pacTeHUU U OPOJ XKUBOTHBIX, a TAKKe CO3/JaHUEM HOBbIX. JKMBble OpraHU3Mbl TaKXKe IHPOKO UC-
NOJIb3YIOTCA B IPOMBILIJIEHHOCTH. bakTepuu 1 rpubbl UCNOJIBb3YIOT AJIA N0Jy4eHHUs TBOPOra, KUC-
JIOTO MOJIOKA, HOTYpTa U APYTUX NULIEBBIX IPOAYKTOB.

PucyHok 1.1. PazaHooGpasue >KUBbIX OPraHU3MOB.




— HAayKa O BHYTPEHHEM CTPOEHHUHU KHUBbIX OPraHHU3MOB.

— HayKa 0 HaCJIeACTBEHHOCTU U U3MEHYUBOCTH.

— HayKa O MUKPOOpPraHMU3Max U UX BJIUAHUHU Ha
KHMBbI€ OPraHU3MBbl.
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— HayKa 0 KJIeTKe.

."1 :

- HayKa o rpubax.

- HaykKa O B3aHMOOTHOULIEHHSIX >KHUBBIX OPraHHU3MOB
MEeXy COO0H U C BHELTHEH Cpeioi.

— HayKa 0 pa3BUTUHU 3apOJbIIiIa.

— HayKa O IIponeccax »X1usHeedaTeJIbHOCTH }KUBbIX OPraHU3MOB.

PucyHok 1.2. Buojsioruyeckue HayKH.

IIpodeccun, cBA3aHHbIe ¢ 6uoaoruei. Okosio 70 BUJ0B npodeccuid CBsizaHbl C GUOJIOTHEN.
Hanpumep, MUKpO6HOJIOT, GUOXMMHK, GUOTEXHOJIOT, GUOMHXKEeHeD, OMOPHU3UK, KDUMUHAJIHUCT, Te-
HeTUK, GpapMaleBT, Bpay, arpoHOM, 60TaHUK, 300J10T, 3KoJoT U T. A (Puc. 1.3).

PucyHok 1.3. Tlpodeccuu, cBsi3aHHbIe C OHUOJIOTHEN.

Bce MeguLMHCKHE PabOTHUKH — MeAUATPbl, XUPYPTH, CTOMATOJIOTH, ICUX0JIOTHU U Ap., A0JIK-
Hbl UMeTb OHoJIorndyeckoe obpasoBaHue. C GHOJIOTHEHN CBSI3aHA U JeSITeJIbHOCTb MpeJCTaBUTe-
Jileil Takux npodeccuil B chepe CeNbCKOTO X035MCTBA, KaK arpoHOM, BETepUHAp, CeJeKLHOHED.
CnenuaJucTbI-OMOJIOTH TaKKe HeoO6XOAUMBI JJisi ObICTPO pa3BUBAIOIIENCS MUILEBOM MPOMBbIII-
JIEHHOCTH, MUKPOGHOJIOTUH, 6UOTEXHOJIOTMU U papMalLleBTUKU. B pa3inyHbIX 06J1aCTSIX 9KOJIOTUH
BOCTpeOOBaHbl TakHhe MpPodeccuy, Kak GMO03KO0JIOT, Te03KO0JIOT, HHXKEHEeP-3KOJIOT, JIaHAIadTHBIN
Jiv3aiiHep. Bel Takke MoxeTe cTaTb NpodeccHoHasoM B 3TOM 06/1aCTH, CBSI3aB CBOE Oyayllee C
O6UOJIOTUEN.

MeToab! ucciefoBaHUA 6M0J1I0TUM. C [peBHUX BPEMEH JIIOAU U3y4a/Id IPUPOAY C TOMOILbIO
pas3/IMYHbIX MeTOZ0B (rpey. methodos - «cnoco6 no3HaHus»). HabstojeHue, cpaBHEHHE, 3KCIIEPU-
MEHT (OMNbIT) U U3MepeHue SABJSITCA OCHOBHBIMU METOJJaMU UCCAeOBAaHHUS B GHOJIOTHUH.

Ha6/ioaeHune - 3To BOCHpUSTHE NPUPOJHOr0 OO'bEKTA WJIU SBJIEHUH C MOMOILbI0 OPraHOB
4yBCTB. B mporecce Ha6/t0/ieHUsT 00'beKTa WU SIBJIEHUS HabJoJaTenb GUKCUPYET TOJBKO pe-
3yJIbTaThbl, He BJUAA Ha npouecc (Puc. 1.4).

PucyHok 1.4.
[IpoBeneHne HaAG/IIO/IEHUS.




JKCNepUMEeHT - 3TO Mpolie/ypa, NPOBOAMMAs B ClIeLlMaIbHbBIX YCAOBUSAX JIJIs1 U3YYEeHUSI 06b-
€KTa WM siBJeHus. HampruMep, Mbl MOXKEM MPOBECTH IKCIEPHUMEHT IO ONpe/ieIeHHI0 He0OX0 -

MBbIX YCJIOBUH MpPOpACcTaHUs CeMsH pa3/IMYHbIX PacTeHUH, NpoBoAs onbIThl (Puc. 1.5).

PucyHok 1.5. [IpoBejieHue ONBITOB.

Jloka3aTe/IbCTBa, NOJIyYeHHbIE B Mpolecce HAbGJIIOJEeHUI U ONbITOB, JOJKHBI ObITh TIOBTOPHO
POBEPEHbI U MOATBEPXK/EHbI C TOMOIbI0 HOBbIX HAO/IIOAEHHUH U 3KCIIepuMeHTOB. ToJIbKO Torza
UX MOXXHO CYHUTAThb HAyYHBIM JI0KA3aTeJIbCTBOM.

Csranen) QD (erorer) D (ETID

[Ipy HaGIIOAEHUSX U ONBITAX MPOBOAATCS Pa3/IMuHble U3MepeHUs. MHOr0 pa3 Bbl U3MEPSIIU
JUIMHY U IIUPUHY O0O'BEKTOB, BeC U 06bEM, BpeMsl, TEMIIEPATYpPy, PACCTOSIHHUE, CKOPOCTh JBHXKe-
HUSA U T. . U3MepeHuUs, noydeHHble B X0/ie HAGJIIOJeHUH U 3KCIEPUMEHTOB, aHATM3UPYIOTCH U
cpaBHuBawTcs (Puc. 1.6).

PucyHok 1.6 IlpoBeeHuEe U3MepEHUH.

Jlnst TOro 4To6bI MOHATH 3aKOHOMEPHOCTh YIOPSAJ0YHMBAHHUSA MHOT000pa3us KUBbIX OPraHU3-
MOB, BbISIBUTh B HHUX CXOJCTBA U pa3/INuus, UCNOJIb3YEeTCA METOJ, CPaBHEHUSI.

MeToa MoaeupoBaHusAa. Mojesib (modulus c TaTHHCKOTO «Mepay, «kHOpMa») — 06pa3 UM 06-
pasel;, 6M0JIOTMYECKOT0 06'bEKTA UJIM CUCTEMbBI 00bEKTOB. HanpuMep, ri1o6yc — 3To Mozesib 3eMJIH,
aKBapUyM — 3TO MO/IeJIb BOJIOEMA, 2 paCTeHUe B FOPILIKe — 3TO MOJeJIb 3KOCUCTEMBI. Moie1npoBa-
HUE — 3TO U3y4eHHe OUOJIOTUYECKHUX 00'bEKTOB, IBJIEHUH U MPOLECCOB C MOMOUIbI0 UX MO/JeJIEN.

JAEJIAEM BbIBOJAbI

e OHOJIOTUSA SABJSIETCSA TEOPETUYECKON OCHOBOM /il TaKUX 06JiacTel, KaK MeAUIIMHA, CeJlb-
CKOe X0351IMCTBO, papMalleBTHUKa;

* OCHOBHbIE METO/bl OMOJIOTUU: HAOJIIOJIEHUE, CPAaBHEHUE, 3KCIIEPUMEHT, U3MepEeHUe, Mo/le-
JIMpOBaHUE.

IMNPUMEHAEM HOBBIE 3HAHUA

3HaHUe U IOHUMaHue

1. Yto usyyaeT 6uo0sI0rUyecKass Hayka?

2. B yéMm 3aksito4aeTcs JesTeJbHOCTD JIIoJiel Takux npodeccuid, Kak 6103K0JIOT, HHXKEHEP-3KOJIOT,
Ja"AmadTHEIN Au3aiiHep?

3. O6bsICHUTEe HA MPUMeEpaAX, KaK MCCAeJOBaHUS B 00J1aCTH GUOJIOTUH CBS3aHbl C MeJUIIMHOM,
CeJIbCKUM XO3SIMCTBOM, MHUIIEBOW MPOMBIIIJIEHHOCTbIO, JIETKOW MPOMBIIIJIEHHOCTBIO U JPYTUMH OT-
pacasimu.

IIpumeHeHue. Kakue MeTo/ibl U3yuyeHUs] OGUOJIOTUM Bbl 3HaeTe?

Y
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Nlave




Ananus

C moMoubl0 KaKUX METOJ/IOB Bbl MPOBEPUTE CJeAYIOIHe
dakTbI?

- [BETKX HOYHOM KPACaBHIIbl pACKPbIBAIOTCS BeuepoM, a Ha
paccBeTe 3aKpbIBAIOTCS;

- amé6a B Karjie BoJIbl 110/] BO3/IEHCTBHEM [T0BapEHHOU COJTU
O4YeHb GBICTPO COGHPAET JIOKHOHOMXKHU;

Cunre3. Kakue n3MepeHus: MOXKHO NMPOBOJUTH HA pacTeHU-
SIX HA OCHOBe Ha6JII/IeHUH U 3KCIEpUMEHTOB?

OueHka. [louemy MblI epenpoBepsieM GpaKThbl, TOJTyIEHHBIE
B Ipoliecce HAOGJI0JeHUN U ONbITOB?

3agaHue

[locTaB/eHa 3ajaya yXaxu-
BaTb 3a OJHUM M3 KOMHATHbIX
pacTeHUH B CBETJIOM, a 3a ApY-
MM - B 3aTeHEHHOM MecTe.
Hab6srozaliTe U cpaBHUBalTe B
TeyeHUe Mecsla, Kakuhe H3Me-
HEHUSs NMPOUCXOJAT B UX pa3BU-
THUU. 3aQUKCUPYHTE B JHEBHUKE
pe3yJsbTaThbl HAO/II0JeHUH U clie-
JIJaTe BBIBOJBI.

1.2. PASBHOOBPA3UE XUBbIX OPTAHU3MOB

BbIABJIAEM IIPOBJIEMY. Hdess 1. Jlwobasg Kjaaccu-
¢duKanusa KMBbIX OPraHU3MOB MO3BOJISIET MOHATh UX CTPOe-
HUEe U 0COOEHHOCTH.

Hoes 2. Knaccudukauus »KHUBbIX OPraHM3MOB IO MPOMUC-
XO0XKJIEHUIO U POJICTBY HauboJiee MOJHO OTPaXkaeT UX CTPOeHHe U 0CO6eHHOCTH. Bripa3uTe cBoé
OTHOILLEHHE K KaXKJO0MYy U3 3TUX MyHKTOB.

Cucmemamuka  TakcoH e
BuHapHas HomeHkaamypa
PasHoobpasue opzaHu3mos

OTKPBIBAEM HOBBIE 3HAHMA. KvuBble opraHu3Mbl, HaceJdOUMe HAlly MJIAHETY, YUBU-
TeJIbHO Ppa3Ho06pa3Hbl. CKOJIbKO BUJIOB KHBbIX OPraHW3MOB CyllecTByeT Ha 3emJe? [lo mpub/iu-
3UTeJIbHbIM OLleHKaM Y4€HbIX, B MHpe HaCUUTbIBAETCS OKO0JIO 8 MUJIINOHOB BU/,0B OPraHMW3MOB,
M3 KOTOPbIX U3YYEHO OKOJIO 2 MUJIJIMOHOB. /IJisl TOro 4TOoObl OBbLIO YA0O6HO M3y4aTh MHOTr0o6pa-
3Me KM3HU Ha Hallel IJlaHeTe, He0OX0MMO UX yHOPAAO0YUTh, TO €CTb CUCTEMAaTU3UPOBATh OP-
raHU3MBbI 10 ONpeseéHHbIM NpU3HakaM. Kakue cBONCTBA KHUBbIX OPraHU3MOB BakHbl? Hanpu-
Mep, arpOHOMBI JleJIIT pacTeHUs Ha AUKOPACTYyllue U KyJbTYpHbIe, OBOIHbIE U IJI0A0Bble. Ho
dapmaleBTbl KJIaCCHPUIIMPYIOT PACTEHHS 0 UX LieJIeOHbIM CBOMCTBAM. Bce 3TH Kiaccupukanuu
Ba)KHbI, HO OHU HaIlpaBJieHbl UCKJIOYUTEJbHO Ha pelleHue IKOHOMHYeCKHUX 3ajad. Kak co3paTh
KJ1accudUKalMio, 00IIYI0 /ISl BCEX )KHUBbBIX OPraHM3MOB? JTy Mpo6JieMy pelllaeT CHCTeMaTHKa Mo
cTeneHU pojcTBa. CHucTeMaTHKa MMeeT JieJlo C PacloJIoKeHWeM KUBBIX OpraHM3MOB B olpe/e-
JIEHHOM Mopsifike — cucTteMe (CTPYKType) B 3aBUCMMOCTH OT CTENEHU UX CXOJ[CTBA BO BHEIIHEM
Y BHYTpPEHHEM CTPOEHHH.

/Jlea yueHuka nocnopusu.

YueHuk 1: [lo 6HewHeMy CMpOeHUI0 KUMbl NOXOXCU HA AKY/, 06a A8A59KH0MCs MOPCKUMU HUBOM-
HbIMU, NO3MOMY KUM U aKy/ad CHUMarmcs puloamu.

YueHnuk 2: Henpagu/ibHO 065€0UHAMb HUBOMHbLIX 8 00HY CUCMEMAMUYECKYI0 2pyNnny mMo/bKo
no 8HewHeMy CMpPOEHUH.

IIpasuavHo AU 065eduHIMb 6eyro aKy/ay u Kuma e apynny pbl6? /JocmamoyHo Au yyumsleams
MoJ/IbKO GHEWHee CmpoeHue npu 06s5edUHEHUU JHCUBLIX OP2aHU3MO8 8 00HYy CcUCMmeMamu4eckyio

epynny?

Besiasa akysia CHMHUU KUT
Cepaue JByxKkaMepHOe€, OJJUH KpyT Cepaue 4eTblpéxKaMepHOE, /iBa Kpyra
KpOBOOOpalleHUs], ABIILUT KabpaMHu. KpOoBOOOpaleHUs. JIbIIIUT JETKUMU.
XJ1alHOKPOBHBIN OpraHU3M. Tens10KpOBHBIA OPraHU3M.
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sl OLleHKM CTeleHW POACTBA OPraHU3MOB BaXKHO, KOHEYHO, CONIOCTAaBUTb HE OJHY, a BCe
CUCTEMBbI OPTaHOB Y BBIABUTb CXOACTBA U Pa3/iMuMd B CTPOEHHWU CpPaBHUBAEeMbIX OPraHU3MOB.
TakuM 06pa3oM, MyTEM CpaBHEHUSI OPraHU3Mbl 00'bEJUHSAIOTCSA B CUCTEMATUYECKUE TPYIIBI.

CoBpeMeHHas cuCcTeMaTHKa OpraHM4ecKoro Mupa. B Hacrosiee BpemMs IpUHATA CUCTEMa-
THKa OPTraHUYeCKOT0 MUpa C TOYKHU 3pEeHUS OOLHOCTH CTPOEHHUS U MPOUCX0XKJEeHUSI OPTaHU3MOB.

’KuBble opraHvM3Mbl 06beJUHSAIOTCS B I'PYIbl — CHCTEMAaTHYeCKUe eJUHMIbI B 3aBUCUMO-
CTHU OT UX NMPOUCXOXKJEHUS, CTENEHU CXOACTBA U UCTOPUYECKOT0 Pa3BUTHUS.

HauMeHblleil euHUIed B CUCTEMaTHKe OpraHUYecKOoro Mupa siBjasieTcss BUJ. JIto60i opra-
HU3M OTHOCHUTCSAl K ONIpe/ieJIEHHOMY BUZY.

Turner Kiaccer OTpsiabt CewmelicTBa Ponpr Buaer

- PakooOpasubie Hacexomosiiabie Y 09011070505 (T Mprmn — JlomoBast MbIIIb

I'y6ku [TaykooGpasHbie Pyxokprutbie Bennasu Kpsicst ToneBas Mblib
I'po13yHbI
Kuannapun HacexoMmbie KormpiTHbIE
HWrnoxoxue MuekonuTaromue -
KuroobpasHbie
TITrmer .
I LoaET T & Bonku — Cepplii BOJK
ITapHOKOTIBITHBIE \
Xo0oTHBIE H1aKasnx

PucyHok 1.7. CucTeMaTu4yecKue eJUHULb] }KUBOTHBIX.

bauskue Apyr Apyry BUABI )KUBOTHBIX OObeAUHSIOTCS B POAbI, POAbI — B CEMEMCTBa, ce-
MelcTBa - B OTPsAAbI, OTPSA/bl — B KJIACChl, KJIACChl — B THUIIbI, a TUIBI — B 1JapcTBO KUBOTHBIE
(Puc. 1.7).

CxoziHble BUJbI PacCTeHUH OTHOCATCA K poJiaM, poJbl K ceMelCTBaM, CeMeHCTBa K KJlaccaM,
KJIACChbl — K OTAeJiaM, OTAes napctBo Pactenusd. [lepeunicieHHble Bblllle eMHULB], T. €. BUJ, POJ,
ceMelcTBO, oTpsAA (MOpsAAOK), Kaacc, TUN (OTAeN) cHUCTeMaTUYeCKHe eJMHHUIlbl — Ha3bIBAIOTCS
TaKCOHAMH.

MbI NO3HAaKOMUMCS C IPUMEHEHUEM TaKCOHOMHUYECKUX eJJMHULL.

Buj BkJito4aeT B cebs KHMBble OPTaHU3MbI, BCE OpraHbl KOTOPBIX CXOXU APYT C APYroM, pac-
NpOCTpaHeHbl Ha ONpeJie/IEHHON TeppUTOpPUHU — apeasie. Hanpumep, 60SpBbILIHUK KENTbIN — BUJ,
B ropax pacTyT KycTbl pacTeHUH, NpUHAAJIEXKAIIMX K BUY OOSPBILIHUKA KEATOro. UX 1BeTKH,
IJIOZbI, JIMCThSI U JIpyTHe OpraHbl OUYeHb CXOXU. [103TOMYy UX OTHOCAT K OJJHOMY BUAY.

B Hayke NpUHATO Ha3bIBaTh BU/JbI JBOWHBIM HaMMeHOBAaHUEM: Yy pacTEHUH 3TO BU/J U ce-
MENCTBO, a y »KUBOTHBIX — BUJ, U poJ. JTO Ha3blBaeTCcsd GMHAPHOM HOMEHKJIaTypou. BnepBrie
JIBOMHOe Ha3BaHMe BHJA BBEJ B HayKy WIBeAcKuWd Hatypaauct Kapa Jluunenn (1707-1778).
Hampumep, yecHok W /IyK aH3yp: CJI0BA «4eCHOK» W «aH3yp» OTHOCATCS K BHUAY, B TO BpeMsl Kak
CJIOBO «/IyK» SIBJISIETCS Ha3BaHHMEM poJia. ITO YKa3bIBAeT Ha TO, YTO 3TH BUJbI OTHOCATCH K ce-
MeNCTBY JIYKOBBIE.

B Hayke, KpOMe MeCTHbIX Ha3BaHUM KaXKJI0Tr0 BUJA, CyIIECTBYET U HAy4YHOE, TO €CTh «JIaTHH-
CKOe» Ha3BaHMe.

Kakoe 3HayeHue umeem Ha3zeaHue Kaxcdo2o0 euda HA AaMblHU?

CeMeMCTBO COCTOWUT U3 OJIM3KOPOJACTBEHHBIX BHUOB. CXoJHbIE MeXAy CO60H pojabl 00be-
JUHSAIOTCA B ceMelcTBO. HanpuMmep, Takue pofbl Kak MUHJaAJ/b, 16J10Hs, aOPUKOC, LUUTIOBHUK U
60ApBILIHUK 00'beAUHAITCSA, 06pa3ysd ceMeWCTBO PO30LBETHBIX. BiM3KMe MO MPOUCXOXKAEHHUIO
CeMENCTBa, B CBOIO o4Yepe/ib, 00beAMHAIOTCA B KJacchl. HanpuMep, Takue ceMelCcTBa, KaK JUJIEN-

10
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T'PEHTA +  ToJbNAH OEPTAHCKHE TIOJIbIIAH
GREIGII + TULIPA FERGANICA  + TULIPA

Tronbnan I'pelira Tionbnan
@epraHckui

Hble, 3/1aKOBble (MATIMKOBBIE), JIYKOBble 00pa3ylOT KJAcC OJHOAOJIbHBIX pacTeHUU. CeMelcTBa
pO301BETHbIE, TACJEHOBbIE, 6060Bble 00'beUHAITCS, 06pa3ys KJacC JBYA0JbHbIX PaCTEHUH.

[Ipy HanucaHUM HAy4YHOrO HAa3BaHUSA BUJA CHayasa MUILETCS pOJ, a 3aTeM Ha3BaHMUeE BHU/JA.
Hanpuwmep, Tulipa Greigii wnu Tulipa Ferganica.

[TockoJIbKY BCe pacTeHHs], OTHOCSIHECS K KJIacCaM OAHO- U JBY/I0JIbHBIX, SIBJSIOTCS LBETKO-
BbIMU pAaCTeHMUSIMH, 3TU [iBa KJlacca 00beJUHAIOTCA B OTZAEJ LBETKOBBIX PAaCTEHUN WUJIM MOKPbI-
TOCEMEHHBIX PacTeHUH.

PacTuTenbHBIN MUD AABJSETCA KpyNHeHlleld eAUHNUIIEN B CHCTEMAaTUKe PACTEHUH U BKJOYaeT
B ce0s1 Takue pasjiesibl, KaK MOXOBU/IHbIE, XBOIlEBU/|HbI€E, TANIOPOTHUKHU, [0JIOCEMEHHbIE U 1|BET-
KOBbI€ pacTeHHUS.

B HacTos1ee BpeMsi GOJIbIIMHCTBO 3KCIEPTOB pa3/iesisieT OpraHu4ecKuid MUp Ha JiBa 60JIb-
IIMX MHUpa: TPOKAPHUOThI U 3yKAPUOThL. [IpOKapHUOTHI BKJIOYAIOT B ce6s1 OAKTEPHUU U CHHe-3eJ1é-
Hble BOJOPOC/M, @ 3YKapUOThl BKJIIOYAKT B Ce6s MPOTOKTUCTHI, TPUOBI, PAaCTUTENBHBIN U KU-
BOTHBIU MHUP.

K/ieTku »KUBbIX OpraHu3MoB, 06'be/JUHEHHBIX B MUD 6aKTepul, He UMelT fAApa. [loaToMy ux
Ha3bIBAIOT NPOKapUOoTaMu. KieTKu sykapuoT UMeIT s/1po.

OpraHu4YecKU# MUP

IIpOKapHOTHI —— JyKapuOTBI

avapan _ ¢
e ® ,° .
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o> 85 o -~
N ‘P e T
‘ Bakrepuu ‘ [TpoTOKTHUCTEI T'pu6bI Pacrenus KuBoTHEBIE
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JIEJIAEM BbIBOJ,
L] KﬂaCCHCl)HKaHHeﬁ KUBbIX OPTaHU3MOB 3dHHUMAETCA HAayKa CUCTEMATHKA. 2KuBnle OpraHus-
MBI 06'])6,[[I/IHHIOTCH B I'pylIibl — CUCTEMATHY€CKHNE €JUHHUIIbI B 3aBUCHUMOCTHU OT HUX IIPOUCXOXKIE-

HUS, CTeNeHU CXOJACTBA U UCTOPUYECKOT0 Pa3BUTHA.
ITPUMEHAEM HOBbBIE 3HAHUA
3HaHMe M MOHMMaHue

1. Kak Ha3pIBaeTcqa camas KpyIlHas CUCTeMaTHh4decKas eJjuHULA?

2. Kakoe 3HaueHue MMeeT cMCTeMaTHKa B GMOJIOTUH?

3. [loueMy B HayKe NMPUHATO Ha3bIBaTh >XUBble OPTraHU3Mbl IByMs HaUMeHOBaHUAMMU?
[IpumeHeHUe. BoipasuTe B cxeMe OCHOBHbIE CUCTeMAaTUYeCKUe rpyninbl Gpsiopel U GayHBbI.
AHamm3s. [lg dyero KaaccuUIUPYIOTC KUBblE OpraHU3Mbl?

Cunre3. Ha 0CHOBaHUU MOJIYyYEHHBbIX 3HAHUHN [JOKQXKHUTE, UTO U3-

BeCTHbIe BaM OpTaHU3MbI, TaKHe KaK C00aKa, COCHA, rpub, 6aKkTepus 3apganue

OpoXKeHUs, BXOJAAT B pa3Hble MUPHI. Cob6epuTe nHbopma-
Ounenka. Kakoe 3HayeHHe MMeET CHUCTEMAaTHKa NPH PAa3BUTHH M0 O NPOKapUOTHUYECKHX

ouosiorudyeckor Hayku? BrICKaknTe CBOE MHeHHe. W 3YKapUOTHUYECKUX Opra-

HusMax. O6cyaurte uHOP-
MalHIo C JJPY3bsMH.
1.3. BAKTEPUMU. IPOTOKTUCTBI. T'PUBbI

BbLIABJ/IAEM IIPOBJIEMY. B npupoje cyliecTByeT OrpOMHO€E KOJWYECTBO BU/IOB KUBBIX Op-
raHu3MoB. Kak Bbl iyMaeTe, B 4éM NpHUYMHA Pa3HOOOpa3us >KUBbIX OPraHU3MOB?

OTKPBIBAEM HOBBIE 3HAHHWA. baktepuu KHUBYT IIO-

BCIOJY: B KaIlJle BO/IbI, B I0YBe, B BOJl€ 6aCCEHOB, B BO3/YXE, Mukpoopzanusm o
B PaCTHTEJbHOM, XXMBOTHOM M 4eJOBEYeCKOM opraHusme, B~ Mukpo6 ¢ bakmepus e I'put6 e
NMpPOAYKTaxX MUTaHUS], JaXe B Be4HOU MepasioTe. Ha OTKphI- ITpomokmucma « Bodopocau

TOM BO3Jyxe 6GaKTepUil MaJo; B JIIOJHbIX MeCTaX, HallpuMep,

B KMHOTeaTpe, Ha BOK3aJlaX, B LIKOJbHbIX KaOMHETax BCTpedaeTcsd MHOro 6aktepui. [loatomy
Heo6X0IMMO 4YacToe NpOBeTpUBaHUe MOMelleHWU. BakTepun - OAHOKJIETOUHBbIE OPraHU3Mbl
(Puc. 1.8). OnHOKJIETOUYHBIE >KMBbI€ CYLEeCTBA, HEBU/MMble HEBOOPYKEHHBIM IJ1a30M OPTaHU3MBI,
Ha3bIBalOTCS MUKPOOPraHU3MaMM UM MUKPOGaMHM (OT rped. mikros - «MajieHbKUI»). BriepBbie
MHUKPOOBI 10/ MUKPOCKOIIOM YBU/ieJ TOJIJIaHACKUM y4yeHbld A. J/IeBeHIyK.
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Kokku - Bauusabr - Cnupusiel - BuGpHOHBI —
1apoob6pasHbie UUJUHAPUYECKUE cnipaJieobpasHbie U30THYThIe

PucyHok 1.8. ®opMbl GaKTEpHUL.

ABTOTpPOQHBIE OPraHU3MBbI — KOTOPbIe IPOU3BOAAT OPraHMYeCcKUe BellecTBa U3 HEOpPraHHu-
YeCKUX BellecTB.

[lnaHo6akTepun (CUHe-3es€Hble BOJOPOCIH) — aBTOTPOGHbIE OPraHU3Mbl. A THUJIOCTHBIE,
O6aKTepuu OPOXKEHUSsl, KULIeYHble U Napa3suTUYeCKue OaKTepUU — reTepoTpodHble OpraHU3MBI,
KOTOpble MUTAITCA FOTOBbIMU OpPraHWYeCKHMU BellleCTBaMHU.
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I'Hu10cTHBIE GaKTepUM. [HUI0CTHBIE 6HaKTEpPUH YYaCTBYIOT
B NOYBOOOPA30BaHUM B NMPHUPOJe, pasJsarasg OCTaTKU MEPTBBIX
OpraHMU3MOB Ha 3eMJle HA MUHepaJbHbIe BelllecTBa. MuHepasb-
Hble BellecTBa, 0oOpa3syloluecs B pe3yabTaTe JesTeJbHOCTU
THUJIOCTHBIX OaKTepUi, yCBAaUBAKOTCH pPaCTEHUSIMH.

Mo0J/I0YHO-KHUC/IBIE (GaKTepUU UCNOJIb3YIOT AJisl NPUTOTOB-
JIEHWSl KHUCJOMOJIOYHBIX NPOAYKTOB: KedHpa, CbIpa, HOrypra
(Puc. 1.9).

KiybeHbkoBble 6aKTepUH, KOTOpble pa3BUBAKOTCA Ha KOp-
HAX pacTeHUM, NMPUHAJAJIeXalluX K CeMeWCTBY O00O0BBIX, IO-
[JIOIIAIOT a30T M3 Bo3JyxXa. B pesy/ibTaTe [1esTeJbHOCTU IMOY-
BEHHBbIX OaKTepul Mo4yBa obOrauiaeTcs COoefMHEHUSMHM a3o0Ta.
ITU a30TUCTbIE COEJUHEHHUS SIBJSAIOTCA OpPraHUYEeCKUMH Bellle-
CTBaMH MEpTBBIX TeJs. BaKkTepuM-mapasuThl BbI3bIBAKOT Y Ye-
JIoOBEKa TaKHe 3abosieBaHUA KaK TyOepKyJié3, yyMma, xojepa U
MHoOrue apyrue. Kax/bli MIKOJbHUK JOJKEH COOJI0/1aTh Mephl
NpeloCTOPOKHOCTH, YTOOBI U36eXKaThb 3apakeHUs1 6aKTeprUsIMHU-
napasuTaMHu.

B mapctBe nmpoToktucTtoB (o JI. Mapreaucy u K. IlIBapny) K OAHOKJIETOYHBIM U MHO-
TFOKJIETOYHBIM MPOCTEUIIMM OPTaHU3MaM OTHOCSATCH: JIOXKHOHOXKKH, XT'YTUKOBbIEe, UHPY30PHUH,
CTIOPOBUKHY, 3eJI€HblE, KpacHble, 6ypble BOJOPOCIU U T.[.

Tesio Bojopoc/iel COCTOUT U3 OJHOM WJIM HECKOJIbKUX KJIETOK. MX Teso, He paszesiéHHOoe Ha
TKaHU M OpraHbl, Ha3bIBalOT TaJ/IJIOMOM.

PucyHok 1.9. llpofyKTHI,
MOJIyYeHHble PH MOMOIIHU
MOJIOYHOKUCJIBIX GaKTEpPUH.

Bce Bogopocay SBAAKTCA aBTOTPOQHBI- Bogopoc/iu
MU oOpraHusMaMu. B mnpecHbIXx BoZo0éMax
BCTpedyaeTcsl OGBIKHOBEHHasl XJopeJa U 3es1éHbIe BOAOPOC/IH Kpacubie Bypie
XJIaMUJIOMOHA/la, OHU OKPYKEHbl TOHKOU OpHokste- | MHOTOKJIE- | goxopocaH | BOAOPOCIH
U NPOYHOU 0060J104KOH. B KieTke, kpome TOYHBIE TOYHBIE
OUTOIIaSMbl M A/1pa, TAKXKE PACHOJIONKEH | Xjopenna | Ymorpukc | Hemanuon | JlaMuHapust
xpomMaTodop, KOTOpbIN OCylecTBAsAeT $o-
TocuHTe3. OH ouMllaeT BOAY, IOIJIOLIAET )1\(4;1;;;:;(0- SUATOTARE || CMEHOE | (e
PAacTBOPEHHBIM B HEW YIJIEKUCJbIA ra3 u
MUHepaJibl yepe3 060s04Ky (Puc. 1.10). Knagopopa
Y x/J1aMHUAOMOHAaAbl YYBCTBUTEJbHBIM Vialsie
OpPraHOM/IOM ABJIAE€TCS KPACHBIM IVIa30K, U
OHA JBWXXETCS C NOMOLIbI CBOUX KI'YTH-
KOB.
)KFYTI/IK 0O6os109Ka
~ KJIETKH
/ [uTonsasma
[luTonasma
KpacHbiit
rJ1a30K Anpo 061Ul BUL
snpo XpomaTodop CIIMPOTHPEI
Puzoug

XpomaTtodop
XsomMugoMaHaga Xyopesia

Ynorpukc

PucyHok 1.10. 3enéHble BOLOPOCIIU.

CIIUPOTUPHI

YJIOTpPIKC ONOSICAHHBIN: TEJI0 COCTOUT U3 OUJIMHAPHUYECKHX KJIETOK K 4aCTO BCTPEYaAE€TCA

B pPEKax U 3aJINBaAX, paCTéT, nemnjaddacb 3a IoABOAHbIE KAMHHU U Apyrue 00BEKTHI.
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PucyHok 1.12. 3enéHas 3BIJIeHA.

CokpaTuTesbHas
BaKy0Jlb

Bosibmioe aapo

PecHuuku

Kryuue
TeJsbIa
Mauoe azpo

0O6oJi0uKa Hopouﬂ{ua [noTka

KJIETKH

PucyHok 1.13. Uudy3opusa Tydesnbka.

Bypas BoAOpoOC/Ib - JJaMHUHapHs, BCTpeyaroasacs
B MOpSX, MOJIy4WJia Ha3BaHHE «MOpCKasi KamycTa». B
COCTaBe SIMOHCKOW JJaMUHApUX HaKalJUuBaeTcs 60Jib-
1I0e KOJIMYECTBO JIEKApCTBEHHBIX BEIEeCTB, caxapa
u ap. /JaMMHapus, HEMAJIMOH U yJIbBa - MOPCKUE
BO/ZIOPOCJIM, KOTOpPbIE yHNOTPEOISAIOTCA B MUILy. B pe-
3ysibTaTe POTOCUHTE3A BOJIOPOCIEN BOJOEMBI 0OOra-
IIAITCA KUCJ0poAOM. Bojopocin fABJIATCA OCHOB-
HOH MHUILEN JJisI OPraHU3MOB B BOJE.

O6bIKHOBeHHasi aMéba, OTHOCAMAsCS K  KJaccy
JIO)KHOHOXXKH, 00MTaeT Ha JlHe 3arps3HEHHbIX BOJ0E-
MoB. E€ pasmep Tesna 0, 2-0, 5 MM, Tesio Mpo3padvHoe.
Biarogaps JBWXEHUIO LUTOIJIA3Mbl  HENpPEPBbIBHO
00pasyloTCcs U UCYe3al0T JIOXKHOHOXKKH. [ToaToMy dop-
Ma TeJsia aMEObI He NMOCTOsIHHAA. AMEGA — reTepoTpod-
HbI OpraHu3M, KOTOpbIM NUTaeTcss BOAOPOC/ISIMH,
O6aKTepUsIMM M OpPraHUYEeCKUMH OCTaTKaMU. AMEGa
OKpY’KaeT NHUTaTeJbHble BELIECTBA JIOXKHOHOXKAMHU
Y nuTaeTtcd nytém ¢aronurosa (Puc. 1.11).

B Mopsx BcTpedawTcs dopaMHUHHUPEPBl — JIOXK-
HOHOXKH C W3BECTKOBOU PAKOBHHOM W JIYYEBHUKU C
KpeMHHEBOM pPaKOBUHOU. M3BeCTKOBBbIE OTI0KEHUS
06pa30BaJiUCh U3 OCTATKOB pPakoBUH popamuHudep,
KOTOpble BbIMEPJIM B TeueHHWe MUJIJIMOHOB JieT. [lu-
3eHTepUilHasg aMéOba, obuTawlas B KULIEYHUKE ye-
JIOBEKAa U MJIEKONUTAIOIIUX, BbI3bIBAET JU3EHTEPUIO.

Tesio 3e/IEHOM 3BIVIEHBI MOKPHITO MJIOTHOU 060-
JIOUKOH, UMeeT MOCTOSIHHYI0 GOpPMYy TeJsia, TaKXKe OHU
MMEeIOT OpraHOUJ, JBUKEHUS — KI'YTHUK. [lepeBuraer-
csl B CTOPOHY CBETa, Ha KOTOPbIN pearupyeT crenyaib-
HBIN «TJ1a30K». 3eJIéHas 3BIVIEHA B [IUTOIJIa3Me HMeeT
xpoMaTodopbl, KOTOPhIE OCyIeCTBJsIeT POTOCUHTES B
YCJIOBUSIX JJOCTAaTOYHOTrO OCBellleHUd. B ycioBusxX He-
JIOCTAaTOYHOTO OCBElleHUs NPOMUCXOJUT MOIJVIOLeHHe
rOTOBBIX OpPraHUYeCKUX COeJIUHEHWH, TakoW crnocob
NYUTaHUS HasbiBaeTcs1 canpoduTHbIM (Puc. 1.12).

Takue napasuThyecKre XIYTUKOBble KaK TpHMa-
HOCOMa, JIeMIIMaHMs MapasuTUPYIOT B OpraHHU3Me
yeJIOBEKa, BbI3blBasi pasJ/iMuHble 3ab6oJieBaHus. OHU
reTepoTpodHblie OpraHMU3MBbl.

HUH}y30pusa TydesbKa, oTHOCAIAsACH K pPeCHUY-

HbIM OJIHOKJIETOYHBIM, BCTPEYaeTCsl B MPECHOBOAHBIX BofoéMax. DopMa Tesia HAIOMUHAET TO/[0IIBY
00yBU. Testo HTHPY30pUH MOKPLITO PECHUYKAMH, 6J1aroZjapsi BOJTHOOOPA3HBIM JIBUXKEHUSAM PECHUYEK
Tydesibka IepesBUraeTCs B BOJe TyNbIM KOHLIOM Blepéna. MHPy3opurM nOUTaITCA TOTOBBIMHU Op-
raHUYeCKUMU BeIleCTBaMH, OTHOCSTCS K reTepoTpodHbIM opranusmam (Puc. 1.13).

[lnomoBoe
TeJo
lnsnka

~Tudsr

r
Hoxka —7

PucyHok 1.14. lllnsinoyHble TPUOHI.
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I'pu6sbI — reTepoTpodHbIe OPraHU3MbI, MUTAIOIIIHE-
Cs1 TOTOBBIMM NHUTATeJbHBIMU BelecTBaMu (Puc. 1.14).

BeretaTuBHOe TeJsio rpr6GOB Ha3bIBaeTCsl MHILE/IH-
eM. Muueauid COCTOMT U3 MHOKeCTBa pa3BeTBJIEHHBIX
TOHKUX HUTeN — TU¢. MuLesinil BbINOJHAET QYHKIUIO
NOTJIOIEHHSI BOJbl MU PACTBOPEHHBIX MUHEPAJIOB.

Ils10g0BOE TEa0 rpuboB, 06pa3ys CHOPBI, CAYKHUT
JIJ1s1 pa3MHOXK€EHHUS.

[llngnoyHble TPUOBI SBJASIOTCA MHOTOKJIETOY-
HbIMM M BCTPEYAITCA JOBOJIBHO 4acTO BO BJIQX-
HbIX MOYBaxX, OOTaThIX OPTaHUYECKUMU OCTATKAMU.
Mx BereraTHBHOE€ TeJI0O HAXOJHWUTCS IOJ IOYBOM.



[lnogoBOoe Teno COCTOUT M3 LLISANKW U HOXKU. Ha
1IJISiNKe 060pa3yroTca crnopsel. LlnasgnoyHble Tpubbl — 3TO
canpopUTHble OpPraHM3Mbl, OOMTAWIIME B IMOYBE, OHU
y4aCTBYIOT B pPa3J/IOKEHUM PACTUTEJbHbIX OCTAaTKOB M
IpeBpalleHMU UX B INOYBY, a TakXe 0060raumarwT [0Y-
By MHUHepaJaMHu. B nuiy ynoTpe6ssi0T LIaMIMHbOHBI,
CMOPYKHU U nojbepé3oBuku (Puc. 1.15-1.16).

JlpoxckeBble  TpUObl  ABJSAKTCA  OJHOKJETOYHBI-
MH OpraHu3MaMH, KOTOpble He 00pasyloT MULEeJTUH.
JlpoxckeBble TPpUObl UCHOJB3YIOT NPU NPUTOTOBJIEHUH
xJ1e600y/I04HBbIX U3Jenud. [Ipy 3amMemMBaHUM TecTa C
JlobaBJIeHUEM JPOXIKeN BbIJeseTCs YIVIEKUC/bIA ras,
KOTOpbIN 00ecrneyrMBaeT NOAHSTHE TECTa, TO eCTh JIEr-
KOCTb U NOPHUCTOCT.

AEJIAEM BbIBO/bl

e OIHOKJIETOYHbIE OPraHU3Mbl Ha3bIBAKOTCS MHKPO-
opraHu3MaMu. JKuBble OpraHHU3MbI 110 CIIOCOOY MUTAHHUS
no/ipas/esisiloTcsl Ha aBTOTpo¢HbIe, reTepoTpodHbie. B
IPUPOJie V KAXKAOT0 KUBOT'0 OpPraHU3Ma UMEETCs] CBOE
MeCcTO U QYHKIHUS.

INPUMEHSAEM HOBBIE 3HAHHUA
3HaHUe U IOHUMaHHe

1. 3anumuTe 3Ha4YeHHE CJOB «MHUKPOOPTAaHU3M» U
«MHUKPOO6».

2. B 4éMm pasHuiia MexJy aBTOTPOOHBIMU U reTepoTpod-
HbIMM OpraHusMamu?

3. Ha kakue TUIIbI 10 MUTAHUIO JIeJSTCcsA GaKkTepuu?

4. Kakve opraHusMbl OTHOCATCH K NPOTOKTUCTAM?

5. Kakue BU/bl rpu6b0B Bbl 3HaeTe?

IIpuMeHeHue

PasgesivTe kUBble OPraHU3Mbl Ha TPyIIbI B COOTBETCTBUH
C UX IMTaHUeM: [JMaHoOaKTepUu (CHHe-3eJIéHble BOLOPOCIH),
THUJIOCTHBIE GAKTEepHH, XJI0pesiya, 6akTepur OpoxKeHUs, JaMUHapUs, TpulnaHocoMa, uiiodpopa, Ku-
nieyHble OaKTepUH, NapasuTHYeCKue OGaKTepuH, BOJBBOKC, YJIOTPUKC, MHPY30pUs TydesbKa, Irpuob,
XJIaMHIOMOHAa/ia, CIMPOTUpa, JIeUIIMaHHus, JPOXiKeBble I'PUOBI, CMOPYOK.

PucyHok 1.17. MyxoMop.

ABTOTpOQHBIE OPraHU3MbI lFeTepoTpodHBIE OPraHU3MbI

Ananu3. OnpejenuTe CXOJ[CTBA U pa3/inuusl 3eJIEHOU 3BIJIeHbl U MHOY30pUU TydesbKU Ha JU-
arpamMMe BeHHa.

Cunres

OfHOKJ/JIeTOYHblE OPraHU3Mbl O0raThl 6e/KaMHy, >KUpaMy, YIJIeBOJaMu U BUTaMUHaMU. OHU 04eHb
OBICTPO pacTyT U pa3MHoxkatoTcA. B 1960-1970-x rojjax yuyéHble U3y4yaayd BO3MOXKHOCTb MOJIyYeHUSs
NMTaTeJbHBIX BelleCTB U3 BOAOpPOC/el (x/opesibl) B akBapuyMax KOCMHUYeCKHX KopabJiell pu mJa-
HHPOBAaHUHM MHOT0JIETHUX KOCMHUYECKHX MOJIETOB. B Kakux ellé 06/1acTsX Bbl Obl IPUMEHU/IN TEXHO-
JIOTHIO MCKYCCTBEHHOTO pa3MHOXXeHUsS BOJOpOCIei?

OneHka 3azaHue
Kakoe 3HaueHHe MMeIOT IHUJIOCTHble GAKTEPHUU U LIJIANOYHbIE Haiigute uHdpopMmanumo o
rpubbl AJI pacTeHUI? Che06OHBIX TPUHAX.




1.4. PA3HOOBPA3UE PACTEHUM. CIIOPOBBIE PACTEHUA

BbLIABJIAEM IMIPOBJIEMY. PacTeHus - 3TO »KHUBBIE Opra-

HM3MBL. B 48M CX0/JICTBO pacTeHMil C JPYrMMHU >KMBBIMU Op- * 2usHeHHas popma

e MoxogudHble

”

raHM3MaMHu! e [lnayHosuoHble
OTKPBIBAEM HOBBIE 3HAHHUA. Pacrenusa dABAAOTCA e IlanopomHukogudHble

aBTOTPOQHBIMH, MHOTOKJIETOYHBIMH 3YKapUOTHUYECKUMH Op- e XsowesuoHole

raHu3aMamu. HekoTophble pacTeHusi, HeCnocoO6Hble POTOCHUH-

Te3UpOoBaTh, IPOU3PACTAIOT, NApPa3UTUPYs Ha APYrux pacTeHusx. Hampumep, Takue pacTeHuUs],
KaK MOBWJIMKA, 3apa3uxa, padpdsie3rs SABAAIOTCS, ABAAITCS MNapasUTUUYECKHMH OpPraHU3MaMU.
HekoTopsble BUAbI pacTeHU (3/104€e4, KYBIIMHKA) MPUCIOCOOJIEHBI K )KU3HU B BoJe. lKU3HEHHas
dopma pactreHuit, ux 6uosoruyeckas GopMa — 3TO BHEUIHUN OOJIUK pACTEHUH, OTpPAXKAOLIUN
VX NPHUCIOCOOJIEHHOCTh K YCJI0BUAM OKpYy:Kalllel cpezabl. PacTeHus mo »KU3HeHHbIM popMam
JleJIITCA Ha JlepeBbsl, KYCTapHUKHU, MOJYKYCTAPHUKU U TpaBsiHUCTbIe (Puc. 1.18).

JlepeBO - 3TO MHOTO- KycrapHuk - MHoro- [lonykycTapHUK - MHO- TpaBbl UMeT 3es1é-
JIeTHEee BbICOKOE pacTeHue, JleTHee pacTeHHe BbICOTOH roJieTHee pacTeHWe, HWKHAA  HbIA Ha3eMHbIN cTe6esb,
uMemwllee ofpesecHeBmuili 2 - 3 M, obpasyiouiee He- ero 4yacTb cre6aa ofpeBec- KOTOPBIH KaOKABIA TOA
CTBOJI. cxogmcg O/lpeBeCHEBIINX HeBIUasi, BEpXHss 4acTb cTe-  BPICBIXaeT OT Xosioja.

crebJieil.

6151 TpaBAHUCTAA.

PucyHok 1.18. YKusHeHHble (GOPMbI IBETKOBBIX PaCTEHHUM.

TpaBbl fenaTca Ha ofHOJIeTHUE (KYKypy3a, NIIIeHula), AByJeTHUe (MOPKOBb, KalycTa) U MHO-
rojieTHUe (MacTyllbs CYMKa U KJeBep). U3 mepe3nMoBaBIIUX M0GEroB ABYJETHUX U MHOTOJIET-
HUX TPaB BECHOW BBIPACTAlOT HOBbIE MOOETH.

PacTtute/ibHBIN MHP

CnopoBble pacTeHHs CeMeHHBbIE pacTeHUS
OTaen Mxu (MOXOBUZHBIE). OThes rosioceMeHHble pacTeHUs1 (COCHOBBIE).
OTaen miayHbl (MJIayHOBUAHBIE). OT/aes BETKOBbIE pacTeHHUs] (MarHOJIMEBU/IHBIE).

OTpen xBouU (XBOILEBUAHBIE).

_ /V(é.} __Cropanruit Mxwu - caMble ApeBHUE NPe/CTaBUTE/M PACTHTENIBHOTO MUPa, 110
/ )KU3HEHHOM $opMe OHU ObIBAKOT OJHOJIETHUMU U MHOTOJIETHUMM.
Y 60JIBLIMHCTBA MXOB Pa3BUT CTe6E/b U JIMCThS,, OHU Ha3bIBAKOTCSA
JINCTOCTEOENIbHBIMA MXaMM. MXMU NpUKPEIUIAIOTCI K I0YBe C
— NOMOLbI0 CBOUX PU30M/I0B. Y HUX KOpHEBasi CUCTeMA U IPOBOAAAs
' cucTeMa Hepa3BUTHL. JIUCTOCTebGeslbHblE MXU PacHpOCTpPaHEHbI
B IIPUpPOJie, IPUMEPOM MOXET CAYKUTb (pyHapus, npouspacraro-
1asi Ha cpe/iHea3uaTCKUx paBHUHaX (Puc. 1.19).
dyHapuss - OAHOAOMHOE pacTeHHWe, KOTOpOe JOCTUraeT
BbICOTHI 1 — 3 cm. PaHHe# BecHOW OHM 006pa3yloT 3eJ1éHble OKPbI-
CreGenék e P9 THUS Ha NOJISIHAX, B 3apOC/IAX, B 3aTEHEHHBIX MeCTaX, Ha Kope JilepeBb-
’f‘ eB. CTebesib QyHapHU — TOHKUK, B HEM PaCIOJIOXKEHBI T00YepEHO
1 Pusong HECKOJIbKO  JIMCTOYKOB. Pu3ouzpl, BbIXOAAIME U3 OCHOBAHMUSA
'f\-‘,— CTe0J1s1, MPUKPENJIAT cTebesb K nouBe. Jluctea QyHapuu
COCTOAIT U3 OJHOI0 CJIOSI KJIETOK.

T—Hoxka

Crnopodur

lameTodut

PucyHok 1.19. Mox ¢yHapusl.




KopHeBue

PucyHok 1.20. JlecHO! nanopOTHUK.

[lamopOTHUKOBUAHbIE, B OTJUYHE OT
MXO0B, UMEIOT KOPHEBYI CUCTEMY U IPOBO-
JAILYI0 TKaHb. B 3TOT oTAes1 BXOAAT XBOLLU
Y NAalOpOTHUKU. BeHepuH BoOJIOC - 3e/1éHOoe
JIUCTOCTeDOE/IbHOE pacTeHUe C KOPHEBUILEM,
KPYIIHbIMM ¥ paspe3aHHbIMU JIUCTbAMHU
(Puc. 1.20).

Becennui

KOJIOCOK CO

Copycsl no6er
criopaMmu
) ¢ *
. CrniopaHrum
JleTHUM P
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aHrui K
R Cnopel

KopHeBumie |:

PucyHok 1.21. XBol 10J1€BOH.

N
| —KopeHb

XBoII| I0JIEBOM — MHOTOJIETHEE TPABSIHUCTOE
KOpHEBHI[HOE pacTeHHe, KOTOpoe pacTéT Ha
BJIQXKHOU 3eMJuie. JIUCTbS MeJIKHE, DPeayLUpo-
BaHHbIE, PACMOJIOKEHbI B MeCTaX COeJIMHEHUs
cTeb6s1s1, 06pa3yss MYTOBKH. XBOIIM - I[eHHbIE
JIeKapCTBEHHbIE PACTEHHs], OTBAP U3 UX CTebJsed
HCHOJIB3YIOT  KAaK  MOYEroHHOe  CpeJICTBO
(Puc. 1.21).

O3HaKOMJIEHHE C CUCTEMATUKOW CIIOPOBBLIX PACTEHHUU.

OTaen MoxoBUIHbIE [TanopoTHUKOBHUAHBIE
Kiacc JluctocTebesbHble MXU [TanopoTHUKOOGpPa3HbIE
OTpap, ®yHapuu [TanopoTHUKHU
CemericTBo | PyHapueBu/HbIE [lanopoTHUKOBHUAHBIE
Pop, ®yHapus [TanmopoTHUK

Bup, Bnarosnto6uBast pyHapusi | JlecHoW manopoTHUK

JAEJIAEM BbIBO/Ibl

» PacTeHus sABAIOTCA aBTOTPOQHBIMH, MHOTOKJIETOYHBIMU 3YKapUOTUYECKHUMU OpraHu3Ma-
Mu. Takke B MpUpOZE eCTb Napa3UTUYECKHE PACTEHHUS, KOTOpPble YTPATUIN XJA0podusI. B xkus-
HEHHOM IIMKJIe pacTeHUH pa3/iMyaloT M0JI0BOe U OecroJioe MnokoJeHue. Pa3aMHOXeHUe U pacnpo-
CTpaHeHHe CIIOPOBbIX PACTEHUH MPOUCXOAUT C MOMOILbIO CHOP.

NNPUMEHAEM HOBBIE 3HAHUA
3HaHMe M NOHMMaHUe
1. HazoBuTe kU3HeHHble GOPMBI pacTeHUH.

2. YeM JepeBbd U KYCTapHUKHU OTJIHMYAIOTCA APYyr OT Apyra’?
3. Kakne TakcoHOMHYeCKHe eJWHUIblI UCIOJb3YIOTCA B CHU-

CTeMaTHKe pacTeHUun?

4. Kakue pasjiesibl BKJIOYaeT B ce6s1 pacCTUTENbHbIN MUDP?

5. Kakoii opraH He pasBUT y MXOB?

IIpuMeHeHMe. 3aN0JIHUTE C/IeYIONLYI0 TabJHILy B CBOel pa-

Gouell TeTpaju.

Ananus. [lpoaHanusupyite
JuarpaMMmy BenHa.

Pactenus ’Kusnennas ¢opma

CtpoeHue XBor

OyHapus

MM0JIEBOM

XBoOIII, T0JIEBOM

BeHepuH BoJIOC




CuHTe3. HpaBI/IJIbHO pacnoJioKuTe B Ta61mue CUCTEeMaTHU4YeCKHue eIUHUIb], OTHOCALIWECA K XBOILLY
ImoJiIeBOMY: XBOLL{BBU()Hble, xXeoujesvle, Xxeowu, Xxeow, noJieeoll.

3azaHue
OTaen
W3yunTe cTpoeHue ¢yHapuH, KOTOpas
Kiacc pacTéT B IJIOXO OCBEIIEHHBIX U BJIKHBIX
OoTpsaz, MecTax Balllero JKWJOTro paroHa. UsyuuTe
CeMeiicTBO BHEIIHEEe CTPOEHHE PACTEHHs], PACIOJIOKEHHE
ero JIMCTbeB Ha cTebJie C MOMOLIbI0 JIYIbI.
Pop O6cyauTe ¢ Apy3bsiMU MHPOpPMAIHIO, KOTOPYIO
Bup BbI COGpasIH.

OueHka. Ha3oBuTe MpegKOB KaXK[Oro OTAeJa pacTeHHW Ha OCHOBE CXeMbl, OTpakawlien
pacroJioKeHHe pacTeHHUH B MPOIecce HCTOPUYECKOTO Pa3BUTHS.

b I.‘v},
%- ['osmoceMmeHHBIE
pacTeHus

uBeTKOBbIe pacTeHudA

[[peBHI/Ie CeMeHHbIe
pacTeHud

[lanopoTHUKH

Mxu [lnayHbI XBollleBUHbIE

JpeBHUE
MallOPOTHUKHU

3e1éHble BOJOPOCIH

=

1.5. CEMEHHBIE PACTEHUA

BbBIABJIAEM IIPOBJIEMY. CnopoBble pacTeHUsI pPacTyT
BO BJIQXXHOM IOYBE M pPACIPOCTPAHAIT CBOU CIOPBI AJI
pasMHOXeHHUs. B KaKHUX yCJIO0BUAX NPOU3PACTAIOT CEMEHHbIe
pacTeHUs U KaK OHU pasMHoxaroTca? Kakuve ceMeHHble pac-
TeHUs Bbl 3HaeTe?

OTKPBIBAEM HOBBIE 3HAHHWA. CeMeHHbIe pacTeHUs], B
OTJINYHE OT CIIOPOBBIX PACTEHHUH, JJIs pa3MHOXKeHUsI UCTOJIb3YIOT ceMeHa. B ceMeHU ecTh 3amac
NUTaTeJbHbIX BEIECTB, HEOOXOJUMbIN AJis MpopacTaHus MoJioforo pacreHus. [lomumo aToro,
3apo/blill pacTeHusl, HaXOAAUUNCS BHYTPU CeMeHH, 3alUIIEH OT HeraTUBHOI'O BO3JleHCTBUSA
OKpy»Kawliel cpeibl. ITU NMPUCIOCOOJEHHUS YBEJWYUBAIOT IIAHChl Ha BbDKMBAHUE CeMEHHBIX
pacTeHui.

CeMmeHHble pacmeHusi o
l[osn0cemeHHble pacmeHust ®
LJeemkosble pacmeHust
/JleydoibHble pacmeHusi o
O0Hodo/1bHbIE pacmeHus
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CEMEHHBIE PACTEHUA

TosioceMmeHHbIE pacTeHuA

IIBeTKOBBIE pacTeHuda

KusHenHble GopMbI: JilepeBbsl U KycTap-
HUKH.

’KusHeHHble GOpMBI: lepeBbs, KYCTapPHUKH,
NOJIYKYCTapHUKHU U TPaBBI.

Bopa v pacTBOpEHHbBIE B HEM MUHepaJIbHbIe
BelleCTBA NePEHOCATCSA M0 TPaXxeuaM.

[IpoBojsAIlasd TKaHb oOb6ecneyWBaeT TpaHC-
HOPT BOJbl C PAaCTBOPEHHBIMU B HEW MHHe-
pasIbHbIMU BellleCTBAMHU.

B MYXCKHX IIHWIIEYKaX CoO3peBaeT IIblJIbIA,
B XKEHCKHX — CEMAIIOYKH.

Cemda 06paBYETCH B 3aBA3U IIECTHKA IMOKPbITO-
CEMEHHBIX paCTeHHﬁ.

CemeHa co3peBaldT Ha IOBEPXHOCTH 4Ye-
IyeK LIHIIEeK B OTKPbITOM BU/JIE.

CeMmeHHad Io4YKa HaXOJHWTCA B Y3€JIKE CEMEHU
B 3aKpPbITOM BHUJE.

[locsie onblIeHHS W OIJIOJOTBOPEHUS
obpa3oBaBlIMecs CeMeHa CO3peBalT Ha
OTKPBITBIX YellydKax MuiieKk. [loaTomy
3TU pacTeHUs1 Ha3bIBAIOTCS rOJIOCEMEHHDI-
MHU.

[locse onblaeHUs U OIIJIOAOTBOPEHHA 3aBA3b
npeBpallaeTcAd B IJIOA, a CeMAINOYKa — B CEMAA.
CeMeHa HaXoaATCA BHYTPH I1J1oJ4, MMO3TOMY
3THU PACTE€HHA HA3bIBAOTCA IMOKPbLITOCEMEH-
HBIMMU.

K rosocemeHHbIM paCTeHHUAM OTHOCATCA TaKWe pAaCTeHHA, KaK MOXXKEeBE€JIbHHK, COCHa,

4yépHasi COCHa, CEKBOUSIEH/POH.

CocHa

MoxxKeBeJIbHUK CexBoOUsA e HAPOH

CocHa OOBIKHOBEHHAsl — BeYHO3eJIEHOE JepeBO, NMpUHaZJIexallee K CEMENCTBY COCHO-
BbIX. UrosibyaThie JINCThs pacnoJiaraloTcs Ha BeTKax MO JABa. JTO OAHOAOMHOE pacTeHue,
NOTOMY YTO €ro MY>KCKHE U KeHCKHe UIHIIKKA CO3peBalOT Ha 0HOM JepeBe. COCHBI BbljeJs-
10T QUTOHLU/BI, YHUUYTOXKaIIUe 6akTepuu. [103TOMy uX BbIpalUBAIOT KaK JIeKOpPaTHBHbIE
pacTeHUs Ha YJIUIAX, aJljesX.

B HacTosiiee BpeMsi OCHOBHYI0 4acTh pacTeHUH, MOKPbIBAIOIIMX MOBEPXHOCTb 3€MJIH, CO-

CTaBJIAKOT LBETKOBbIE pACTE€HHA (l'IOKprTOCGMeHHI)Ie paCTeHI/IH).




lIBeTKOBblE pacTeHUsI MUMEKT 6oJiee CAOKHYIO CTPYKTYpy, YeM Jpyrue pacteHus. LiBeTok
6oJibllle HE BCTPEYAETCs HU B OJHOW U3 APYrUX I'pynn pacTeHUd. CeMeHa y MOKPbITOCEMEHHBIX]
pacTeHU GOpPMUPYIOTCS B 3aBs3U MECTUKA, OKPYKEHHOT'O CTEHKOM ceMsNo4YKu. Pa3BuBaroiiue-
Cs1 BHYTPH IJIOJIOB CeMeHa Jiy4llle 3alUIeHbl OT He6JIaronpusATHBIX YCJA0BUN XXKU3HU: OT X0JI0/1a,
PKapbl, OT U30bITKA BJIAaTH WJIM 3aCyxXH, OT BpeJUuTesiel Uiu 6ose3Hel. B HacToslee BpeMsl HayKe
n3BecTHO 60s1ee 300 000 BUAOB IBETKOBBIX PaCTEHUH.
[IBeTKOBbIE pacTeHUs JeJATCA Ha JiBa KJjacca — [BYI0JbHbIE U OJHO/OJIbHbIE. JTHU paCcTEHUS]
OTJIMYAKOTCA N0 HECKOJIbKUM MpPU3HAKaM.
OTaes1 HBETKOBbIE pacTEHUA
Kiacc /IByaoJ/ibHbIEe pacTeHus Kiacc OgHo0/1bHbIE paCTEHUSA
CeMs COCTOUT U3
CeMs1 COCTOMUT U3 .
. OZHOM CeMSI/0JIH.
JBYX CeMsI0/eM.

B ocHoBHOM HMeeT HMmeroT
CTEPKHEBYIO MOYKOBaTY0
KOPHEBYIO KOPHEBYIO
CUCTEMY. CHUCTEMY.
JluctoBas JluctoBas

IJIaCTUHKA MJIaCTUHKA UMeeT
MMeeT NePUCTOe napaJijieJibHoe
WJIM ceT4yaToe WU YTOBOE
YKHJIKOBaHUE. YKMJIKOBaHUE.

OKOJI01BETHUK OKOJI01IBETHUK
YaCTO CJIOXKHBIH, NPOCTOH,
KOJIMYECTBO KOJIMYECTBO
YalleJUCTUKOB U yacteu
JIeNleCTKOB KpaTHO OKOJIOI|BETHHKA
4-5. KpaTHO 3.
Crebesib C Crebesib 0e3
KaMbOueM, KaMOus, He
JpeBecHeeT. JpeBecHeeT.
OcHOBHBIE ceMelCcTBa KJjacca /IByA0/ibHbIe pacTeHH s
Po3o1BeTHBbIE KanycTHbie IlaciénoBbIE BoGoBbIe C/10’)KHOLIBETHBIE
s16JI0KO NacTyllbs CYMKa MOMHUAOP Malil MOJIOPOXKHUK
abpuKoc Karnycra OaKJiaXkaH dacosb [IUKOPUH
BUIITHSA pena neperj ropox XpU3aHTeMa
NEePCUK peabKa KapTodesb apaxuc MO/ICOJITHEUHUK
rpyiia Baia AypMaH cosi poMaiika




OcHOBHBIE ceMelicTBa Kjacca OAHOA0/IbHbIE pacTeHuda

CeMelCTBO CeMeliCcTBO CeMelicTBO CeMeliCcTBO

JINJIEHAHBIX JIYKOBBIX 3JIaKOBbIX AcdopenoBbie
KpacHBIN TIOJIbIIAH | JIYK aH3yp MIIeHUIA 3peMypycC BeJUYeCTBEHHbIH
TYCUHBIN JIYK JIVK OLIaHWHA puc 3peMypyC MOIIHBIHA
PAGYHUK YEeCHOK KYKypy3a 3apeMypyc 60UCYHCKUH

O3HaKoMHUMCS C pPOJIbIO CEMEHHBIX paCTE‘HI/If/)I B CHCT€MaATHKe Ha Ipumepe 6eJIOKOYaHHOH

KaMyCThl.
JEJIAEM BbIBO/IbI

otaen [ToKpbITOCEMEHHbIE » CeMeHHbIE pacTeHUs pacTyT B JW0OOOW cpese U pac-

2 pacTeHus NPOCTPAHAKT CBOU CeMeHa [JJs1 pa3sMHOKeHUs. CeMeHa
Knacc JIByZO/IbHBIE roJIoOCEMEeHHbIX pacTeHUH CO3PEeBAIOT B 0COOBIX IIHMIIKAX B
OTpsia KanycTHOUBETHbIe OTKpbITOM BHjle. CeMeHa MOKPBbITOCEMEHHBIX CO3PEBAIOT

BHYTpH IVIOAA.

CemeiicTBO | KanycTHble .
B cocTaBe /1MCTbEB NACTyLIbe CYMKU COZepKaTCA BU-

Pop, Kanycra TaMUuHBI C U K, 96/104Hasd ¥ JIMMOHHAaA KUCJAOThl. PaHHeH
[IBeTHasA KamycTa, BECHOM JIUCTbS1 UCNOJIb3YIOT B MUILY. U3 HUX FOTOBAT Ha-
Bun OeJlIoKoYaHHas YHUHKY [J51 leJibMeHel U caMchl. JlekapcTBa, U3TOTOBJIEH-
KamnycTa Hble U3 €€ HaJI3eEMHbIX OPraHoB, UCMOJIb3YIOTCS JJisl OCTa-

HOBKHM KPOBOTE€YEHHUs.
I[TPUMEHAEM HOBbBIE 3HAHUA
3HaHMe M MOHUMaHUe

1. [lepeuncavTe xapaKTEPUCTUKH XBOMHBIX.

2. llepeyrcinTe XapaKTepPUCTUKHN LBETKOBBIX PAaCTEHUH.

3. UTo XapaKTepHO JJid ABYAOJbHBIX pacTeHUM?

4. YTO XapaKTepHO AJisl OAHOZO0JIbHBIX pacTeHHUM?

5. KakoBa poJib MOKPBITOCEMEHHBIX PACTEHUN B KHU3HU 4yesioBeKa?

IlpumeHeHue. CocTaBbTe COHUCOK M3BECTHBIX BaM I'OJIOCEMEHHBIX M NMOKPBITOCEMEHHBIX pacTe-
HUMH.

['osroceMeHHbIE pacTeHud HOKprTOCGMeHHbIe pacTeHud

JepeBo KycrapHuk TpaBa

AHanus

1. CpaBHHUTE roJIOCEMEHHBIE U MOKPbITOCEMeHHble. OTOOpa3uTe CXOJACTBA W Pa3/iMyvs HA Aua-
rpamMe BeHHa.

2. [loyeMy cocHa OTHOCHUTCS K FOJIOCEMEHHBIM, a JIUCTBEHHHULA — K NOKPbITOCEMEHHBIM?

CuHTe3. Pa3paboTaiiTe KpUTepUH UJeHTHPHUKALUHU CIIOPOBBIX U CEMEHHBbIX pacTeHUH, roJioce-
MEHHBIX U MOKPbITOCEMEHHBIX, OJHOJOJIbHBIX U JBY/IOJIbHBIX.

Ouemca. OI_LEHI/ITE‘, HACKOJIbBKO LIBETKOBbI€ PAaCT€HHA HWMEIOT YCJIO)KHéHHOG CTpoeHue, 4eM CII0-
poo6pa3y}om1/1e " roJioCeEMEHHbIEe paCTeHUA.

HpaBHano PacCIoJIOXKHUTE B Ta6JII/IL[e CHUCTeMaTHU4YeCKrMe eJHHNIbl, OTHOCAIIHUECA K COCHE 0OBIK-
HOBEHHOM: XGOﬁHble,COCHOGble, 20/10CEMEHHblE, COCHA O6blKH06€HH(1.Fl, COCHA, 00HOJ0./1bHbIE.

OTaen 3agaHue
Kiacc 1. CpaBHUTe CTpOeHUe OLHOJOJIbHBIX U JIBYJOJIBHBIX
OTpsia pacTeHHWHd Ha OCHOBE 0OpasIOB. 3alMIIUTE BBIBOALI B CBOIO

” TeTpaab
CeMeUCTBO paj

2. MHcnosb3ysi [AONOJHUTENbHYIO JHUTEPATypy, COGepuTe

Pop, HHbOpPMAIHI0 06 OJJHOJIOJIbHBIX U JBYAOJbHBIX JIEKAPCTBEHHBIX
Bup, pacTeHUdX ¥ NOATOTOBbTE MPE3eHTALUIO.
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1.6. PABHOOBPA3UE BECIIO3BOHOYHbIX )KUBOTHbIX

BbIABJIAEM IIPOBJIEMY. 3HaeTe JiM Bbl, YeM OTJIUYAIOT-

cs1 6€CIIO3BOHOYHbIE }XUBOTHbIE OT MTO3BOHOYHBIX? Blecnozeomo e
JHcueomHowle o Tun KHUdapuu
OTKPbIBAEM HOBBIE 3HAHHS. o Tun naockue 4epau
3oosiorust (OT rped. zoon - «KHBOTHbIe», logos - «yde- Tun kpyanvie uepsu e Tun
HHUe») — HayKa, KOTopasi M3y4yaeT CTPOEHHEe OpraHu3Ma XKH- Ko/e4amole vepsu © Tun
BOTHBIX, MX pa3MHOXXEHHE U pPa3BUTHE. “1eHUCmoHoeue

JKuBoTHbBIE Ha 3eMJie JKUBYT B cpene O6I/ITaHI/IH, KaXaad
N3 HUX CHUJIBHO OTJIMYAETCA OT ﬂp}”‘oﬁ — BOJHAad,

NOYBEHHas, Ha3eMHO-Bo3AylIHasd., TakKe KUBOT- TN KH1I1eYHONOIOCTHbIE

Hble OOMTAIOT B KUBbIX OPraHU3Max. Tun kHUzApUH
[IpencraBuTesiell )KUBOTHOTO MHpa YCJIOBHO Tumn naockue YepBu
MOXXHO pa3/ieJIuTh Ha JiBe Ipynibl — 6ecrno3Bo- Tuner TUN KpyIJ/ible YepBHU
HOYHbIE Y ITIO3BOHOYHBIE. 6€eCcro3BOHOYHBIX THI KONbYATEIE YEDBH
Teso MONOCTHBIX, NPUHAAJIENKAUUX K THILY KMBOTHBIX P
KHUJApU#, MMeeT paZMajbHyI0 CHMMETPHIO. Tnn MoJTIOCKH
TkaHU U opraHbl y HEé He pa3BUTHL TeJslo cOCTOUT Tun 4ieHucToHorue
Y3 [IBYX CJ10€B KJIeTOK. BHelIHNM c/101 Ha3bIBaeT- TUI UIVIOKOXKHE
cs1 9KmodepMoli, a BHYTPEHHUU CJI0M Ha3bIBaeTCs
aHmModepMoll.
Kuine4yHomnoJsiocTHbIe
Kinacc T'mapovaHbie Knacc Cuupoupnnie meayssl  Kinacc KopaaioBble nommnbl
NOJIMIIBI
[IpecHoBOAHaAA rujpa KopHepoTasa Mezny3a AKTHHUS 0ObIKHOBEHHAsI

Y m10cKMX 4yepBel, KpoMe 9KTOJAepMbl U SHTOJEPMbl pa3BUTa elllé U Me3o4epMa. [liockue
YyepBU — JIBYCTOPOHHE-CHMMETPUYHbIE )KUBOTHbIE C HACTOSAIMMU PA3BUTHIMU TKAHSIMH U Opra-
HaMU: ML EeBAPUTEJNbHOW, BbIJIEJIUTEIBbHOH, TOJIOBOU, CEHCOPHOW U HEPBHOU cucTeMaMu. KpoBo-
obpaleHde U OpraHbl JbIXaHHUS Y HUX He Pa3BUThL. Y JIEHTOYHbIX YepBel B CBA3U C MPUCIOCO-
0JIeHHWEeM K Mapa3suTHYeCKOMY 00pa3y >KM3HH MUIlleBapUTebHAsA CHUCTeMa peaylupoBaHa.

i

,
L] '\-\.
1

Onpedenume xapakmepucmu-
KU J}CUBOMHbBIX C 08YCMOPOHHEL
u paduaabHoll cummempuell.
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Tun nmiaockue yepsu

Kiacc Beicline pakoo6pa3Hbie Kiacc cocanbIuku Kiacc 1eHTOYHBIE YepBU

2 TonoBHOI oTHEN

&) T

[Ipncockn
PoToBoe OoTBepCTHUEe o o
]

TIpucocku [ertHbI1

[nasa OTAEN
Benaa nsaHapus [le4éHOYHBIN cOCaNTBIINK Bbluuii LieneHb

Besas niiaHapusi o6uTaeT Ha JHe 03€p U pek. besas miaHapus — XUIHUK, KOTOPbIHA NHUTaETCs
YepBSIMH, PAaKOOOPA3HBIMU M JIMUMHKAMH HaceKOMbIX. [IpecTaBUTeN M KJiacca COCAJNbIIMKOB U
JICHTOUHBIX YepBel BeJyT Mapa3uTHYECKUI 06pa3 KU3HU.

[lapasuT - *KUBOTHOE, KMBYIllee B OPraHU3Me OCHOBHOT'O XO35IMHA BO B3POCJIOM COCTOSIHUH U
B OpraHu3Me MPOMEXKYTOYHOTO X03sIMHA B JIMYMHOYHOM Nepuoje. [ledeHOUHBIN coca/bLUIMK Ma-
pPa3UTUPYET B KEJYHBIX MPOTOKAX NeYeHU YeJ0BeKa, OBell, KOPOB U Jiolaei. C MOMOIIbI0 POTO-
BOH U GPIOLIHOM MPHUCOCOK Mapa3sHUT 3aKPEeIJIsieTcs] BHYTPHU KeJTYHbIX TPOTOKOB. JINYMHKU Medé-
HOYHBIX COCAJIBLIMKOB Mapa3uTHUPYIOT B OpraHM3Me MOJUIIOCKOB. BbIUMH IjeneHb BO B3POCIOM
COCTOSIHUM MapasuTUPyeT B TOHKOM KHIIEYHHKe 4YesioBeka. /lamHa Tesa pgocturaet 8-10
MeTpoB. C MOMOIIBI0 YeThIPEX MPHUCOCOK, PACIOJIOKEHHBIX HAa MepeJHed 4acTd TeJsa, mapasuT
NPUKpPEIJISIETCA K CTeHKaM KHIIeYHHKA CBOEro X03sHHa.

Tun Kpymibie 4epBU

YesioBeyeckasi ackapuja UMeeT BepeTeHO006pa3Hy GopMy Tesia, MOXKeT ObIThb 6eI0BaTOro
WJIY KeJITOBaTOro 1BeTa. KoHel xBocTa caMIja-3arHyT K OpIOIIHOM cTopoHe. OpraHbl MpUKpeIie-
HUs He Pa3BUTHI, €€ 3JJaCTUYHOE TeJI0 yInupaeT- Kjiacc HeMaTo/abl
cs B CTEHKY KUIIEYHHKA B BH/Je MPOBOJIOYKU. B
CUJIy TOTO, YTO OPTaHbl IPUKpeINeHus y Ackapu-
Jibl He Pa3BUTHI, UX 3JIACTUUYHOE TEJIO ONMUPAETCs
B CTEHKY KHUIIEYHHKA B BUJIe MPOBOJIOYKH.

KosbuaThie 4YepBHU - XKHMBOTHbIE, T€JIO KOTO-
PbIX COCTOUT U3 MHOKECTBA KOJIEL,. YeJjioBeuecKas ackapuja

Tun KosibYyaThbie YepBU

MHOromeTuHKOBbIE YepPBH MaJioleTUHKOBbIE YepPBU IMuaBku

Hepeupa o6uTaeT Ha JjHe Mopel JoxeBol 4yepBb 06UTAET MeauuvHCKad NMABKa NUTaeTCA
B MIOYBE U €ro JJIMHA TeJsa KPOBBIO U KH/IKOCTBIO TeJa ¥
pocturaet 8-15 cm. MO3BOHOYHBIX XKUBOTHDIX

JloKieBOM YepBb POET, pa3phIXJISAET U MPONYCKAeT MOYBY C IEPETHOEM Yepe3 CBOM KHILIEYHUK
U JleslaeT eé MJIOJOPOAHOU. ITO 06JieryaeT BcacblBaHUE BOJbI B MOYBY.

O6cydume 3HauyeHue dosxcdeswix yepaell 015 pacmeHull.

YjieHUCTOHOTHE MMEIT ABYCTOPOHHIOI CMMMETPUIO Tesia, KOHEYHOCTH pa3jie/ileHbl Ha cer-
MeHTbI. Tesio MOKPBITO TBEPABIM XUTUHOBBIM MOKPOBOM (KYTHKYJIOH). KyTHKy/1a 3a1iUIaeT ero
Y CJYXXUT ONMOPHBIM CKeJIETOM JiJisi OPTaHOB TeJa.




TUn 4/1eHUCTOHOTHE

Knacc BbicliMe pakooGpa3Hble. PeyHble pakd OOMTAlOT B
IMpeCHOBOAHDbIX BOﬂOéMaX, OHHU BCeAOHbI: IUTAKOTCA BOAOPOC/IA-
MU, YepBSIMH, JUYMHKAMH HACEKOMbBIX, HHOI/IA MOeJaI0T 00Jib-
HbIX )XUBOTHBIX UJIK TPYIIbIL.

[0/10802pydb 06pa3oBaHa B pe3ysbTaTe HEMOABHMXKHOIO COY-
JIeHEHUd TOJIOBHOI'O U I'PyLHOr0 OTAes0B. Ha XOAMJIBHBIX HOX-
KaxXx 06pa3yroTcs KJeIHU. Y KJelIHel nepBas napa Hor GbIBaeT
JI0BOJIbHO KpynHoi (Puc. 1.22).

[ToueMy pakooOpa3HbIX CYUTAIOT CAHUTAPAMH BOZ0EMOB?

Kiacc naykoo6pasHsie. Tesio mayka COCTOUT U3 TOJIOBOIPY-
J1 U 6proiika. Ha BepxHell cTOpOHe roJIOBOTPYAH PACIOJIOKEHbI
4qeTbIpe IMapbl IPOCTBIX IJVIa3, 4 HA IIepeaHEeM KOHILEe ABe Iapbl
pOTOBBbIX OpraHoB. [lepBasi mapa pPOTOBBIX OpPraHOB CHAGXKEHbI
3arHyThIMU KOTOTKaMHU U C/yKaT OpyJHeM yMepLBJeHUs J0ObIYM. Y OCHOBaHHUS YeslocTed pac-
IMOJIOXKEHBbI A40BUTBIE XeJIe3bl.

rojioBa

IrpyAb

OPIOIIKO

PucyHok 1.22.
PeyHoll pak

OTpsAj nayKooGpa3HbIX OTpsA CKOPIIMIOHOB OTpsap ¢panaHr
[Tayk kpecTOBUK YKénrteiit ckopnroH JKénrtasa pananra

Korza yestocTv BOH3aKOTCS B TeJIO JOOBIYH, /] ITUX KeJI€3 yepe3 KaHasl KOTOTKOB MONazaeT
B TEJIO KEPTBbI U yMepIIBJsieT eé. Ha rosoBorpyay Takke UMeeTCs YeThipe Maphl JJIUHHBIX U
TOHKHX XOJUJIbHBIX HOT. Bce 4yieHHKHU GpIolIKa CIUTHBL Ha 3aiHEM KOHIe 6pIOLIKa pacrnosoxe-
Hbl TPU Mapbl MAYTUHHBIX 60POJABOK, B KOTOPbIX HAXOAATCS MayTHUHHbIE XKese3bl. JKHUIKOCTD,
Bbl/lesisieMasi MayTUHHBIMU KeJie3aMH, UMeeT CBOMCTBO 3aTBep/eBaTh Ha Bo3ayxe. [laykoB usy-
YaeT HayKa apaxHOJIOTHS.

Kiacc Hacekombie. Tesio HACEKOMBIX COCTOUT U3 FOJIOBHOTO, IPYAHOT0 U GPIOLIHOTO OT/EJIOB.
Ha roJsioBe nMeeTcs mapa ycHKOB, [VIa3a U 4esl0CTU. Ha rpyAHOM OTAesie pacnoJsiodKeHbl KPbLIbs
Y OpraHbl JBI>KeHUsl. HaceKoMbIX M3y4yaeT HayKa 3HTOMOJIOTHUS.

OTpsij CTpPEeKOo3bl OTpsia NpAMOKPBL/IbIE OTpsaj TapaKaHbI

HYCTbIHHaH CapaH4a

Tony6ast cTpekosa

PbDKUI TapakaH

3eJIEHBIN Ky3HEYUK
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CTtpeko3a KpacoTka MenBeaka YépHbIH TapakaH
OTpsAj ABYKpBLIble OTpApa YellyeKpbLIbie
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KoMmHaTHas myxa Komap KanyctHas 6ensiHka ba6ouka MaxaoH
OTpsAj XKECTKOKpPBLIbIE OTpsAj nepenoHYaTOKPbLIbIE
T
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3esiéHasi GPOH30BKaA Kyk HaBO3HHUK MepoHocHada nyeJsa Oca 0OGBIKHOBEHHas

JAEJIAEM BbIBO/IbI

e )KMBOTHBIM MUD JeUTCs Ha 6ECIO3BOHOYHBIX U MO3BOHOYHBIX. CylecTByeT 6osiee 30
TUNOB 0ECO3BOHOYHBIX. [[03BOHOUYHBIE — 3TO MOATHUII XOP/IOBbIX *KUBOTHbIX.

ITPUMEHAEM HOBbIE 3HAHHUA

3HaHHe U MOHMMaHMe

1. HazoBuTe TUIIBI GECITO3BOHOYHBIX }XUBOTHBIX.

2. PacckakuTe 0 CTPOEHUU KUIIEYHOMOJIOCTHBIX KUBOTHBIX.

3. OxapakTepu3ylTe 0COGEHHOCTU BHEIIHETO CTPOEHUS MJIOCKUX YepBeEU.

4. Kakue QyHKIIMU BBIMOJHSAET XUTHUHOBAsA KYTHUKYJIA, TOKPbIBAIOLASA TEJO YIEHUCTOHOTUX?
5. Kakue BU/ibl BXOJAT B KJIACC MAyKOOOPA3HbIX?

l'[pnmeHeHne. HanuiiuTe Ha3BaHHe Hpe;[CTaBPITEJIEFI KJiacca HaYKOO6paSHbIX N HAaCeKOMbIX H
cucreMaTu4eCKre e JMHHUIbl, K KOTOPbIM OHHU OTHOCATCA.

Bun Pon CeMeiicTBO OTpsan Kuacc Tun
AHann3s 3aganue
1. CpaBHUTe BHellHee CTPOEHHE acKapujbl U Bo3bMUTE NpPO3PAYHBIA IIACTHKOBBI
KOJIb9aThIX 9€PBEH. KOHTEMHep. 3aloJHUTE OJHMM CJIOEM I0Y-

2. Bce yacTtu Tesia 4JIEHHUCTOHOTUX COCTOAT U3 BBI, BEPX - OCTaTKaMH (pPYKTOB W IecKa.
4IeHUKOB. Kakoe 3HaueHHe MMeeT TaKOe CTPOEHHME  Takum 06pasoM, Hy>KHO 3allONHUTH KOHTei-
)

? »
Tesa! Hep. Ilomectute 8-10 mOXKAEBBIX YepBeH B

Cunte3. OTob6pa3uTe pa3HooOpasue 6ecrno3Bo- KOHTei{Hep ¥ NOCTaBbTe €ro B TEMHOE Me-
HOYHBIX B KJIaCTepe. cro. Habuogaiite B TeyeHue Mecsana. Pe-

OneHka. OueHUTe BaXKHOCTb paiuajibHOU U [IBY- 3yJIBTAaThl OGCYAUTE C OJHOK/IACCHUKAMH.
CTOPOHHEH CUMMEeTPHHU [JJIf }KUBOTHBIX.
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1.7. PABHOOBPA3HUE II0O3BOHOYHBIX ) KUBOTHLIX. PbIbbl, 3EMHOBO/JHBLIE U

IMMoaTun BecuepenHbie | Kiacc JlaH e THUKHA

Kunacc Acuuauu
HoaTun

Knacc Canbnbl
JINYMHOYHOXOP/J0BbIE

Tun xopaoBbIX

Knacc AMoubuun
Knacc Pentunuun

Kunacc [ITunbl

[lnacTruHKOXKabepHble PbIObI

Jlydyenepble pbiObI

PEIITUJINHU

BBIABJIAEM IIPOBJIEMY.
[lo kakuM mpHU3HaAKaM
MOXXHO  KJACCUPUIUPOBATh
»KHUBOTHBIX?

Knacc AnneHguKynsipuu

Tun xopdosvle
BecuepenHulie o
JluyuHoyHOX0pdo8ble
Ilo3eoHoUHbIE * AM@PuUbUU
Penmuauu

Kiacc MsiekonuTaroliye

OTKPBIBAEM HOBBIE 3HAHMUA. [T03BOHOYHBbIE UMEIOT IBYCTOPOHHIOK CUMMETPHIO TEJIa,
BHYTPEHHHUM CKeJIeT: XOpAY WM NMO3BOHOYHHUK. K THUIy XOpZ0BbIX OTHOCATCA OecuepenHble,

JIMYMHOYHOXOPAOBbIE€ U IO3BOHOYHBbIE.

IloaTUN GecuepenHbie
Knacc 1aHmeTHUKU

|
|
|
|
IoagTun II03BOHOYHBIE
EBponelcKkuil JaHIETHUK

JlaHIIETHUKW BCTpPEYalTCs Ha MEeJIKOBOJbe
MOpeH, 3apbIBIIMECS B JOHHBIA Mecok. M3 mecka
BbICOBBIBAETCS MepeJHsAs 4acTb TeJsa, IJe pac-
N0JIOKEHO POTOBOE OTBEPCTHE, OKPYKEHHOE IIy-
. nasibiiaMu. Ero npospadHoe Tesio 6JieJHO-PO30BO-
ro IIBeTa, AJIMHA ero TeJja gocturaetr 5-8 cm. Ha
i CIIMHEe pacroJioXKeH CNUHHOM IJIaBHUK, B KOHIlE
! TeJa — XBOCTOBOH IJIaBHUK.
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MogTun JINYUHOYHOXOpPAOBbIE

Knacc acuuaun

JIMYUHKaA

Teso JMUYUHOXOPJOBBIX >KUBOTHBIX
MMeeT IUWIMHAPUYECKYID WA 6OYKO-
o6pasHyr0 ¢$opMy, OHU OOUTAIOT B MO-
psx. JInyruHKa cBOOGOHO MJIABAET, 3aTEM
NPUKpPENJISETCA K KaKOW-JIMO0 TBEpJOU
NOBEPXHOCTU Ha JHE U NOJABEpraeTrcs
MeTaMopdo3y.



IoaTun Il0o3BOHOYHBIE. XapaKTepUCTUKA NT03BOHOYHBIX: 0Ce80U cKesem — N0380HOYHUK
cocmoum u3 N0380HO4YH020 CMo/6a.

Knacc niiactTuHyaroxxa6epHble (XpsuieBbie pbiGbI)

AKynbI

TeJsio MesiKOM HUroJsibuaTou akysbl gocturaeT 100 cm, a KUToBOM — 15-20 m. AKY/IbI-XUIHUKU
MUTAIOTCA pPbIOAMU, MOJIJIFOCKAMHU, & KUTOBasl aKy/a — IMJIAaHKTOHOM, MeJKUMU pbIOKaMU U HUX
MKpPHUHKaMH.

WrosapuaTas akysa KuTtoBas akysna

CkaTbl

MaHTa Mo3au4yHbIf CKaT

Tesio y ckaTOB IJIOCKOE, TPUCIIOCO6JIEHO K IPUO0OHHOMY 06pa3y »W3HHU, UX AJIMHA BapbUpYeT-
€A OT HECKOJIbBKUX cm o 6-7 m. ['pyfHble IJIaBHUKU AOBOJBHO WIKUPOKHAEe. OHU MUTAKOTCA MOJI-
JIIOCKaMHU U pakoobpasHbiMU. [lo 60kaM Tesia 3JIEKTPUYECKOr0 CKaTa pacloJioKeHbl OpraHbl,
BbIpabaThIBalolIMe 3JIeKTPUUeCKU TOK. MaHTa (MOpPCKOH JIbSIBOJI) CYHUTAETCS CAMbIM KPYNHBIM
Cpe/iu CKaTOB, LIMPHHA TeJa AocTuraeT 7 m, a Macca - 3000 kg.

KocTHble pbIGBI

OTpsAA J0coceoGpa3HbIe OTpsaA Kapnoo6pa3Hbie

dopenb m @  Beublii TOICTO/106HK

Kera

30J10TOM Kapach

- 4

Casan

Koka KOCTHBIX pblO MOKpPbITA KPYMHOM KOCTHOM ye-
myén. [lo Mmepe pocra Tesla pa3Mepbl YellyeK TOXe yBe-
JINYMBAIOTCS, MO KOJIbLIAM MOXXHO OIpe/eJUTh BO3PacT
pbI6. KoxkHble Kesie3bl pbIObl BbIPabaThIBAIOT CJIU3b, KO-
Topas YMeHbLIAeT TpPeHUe pbIObl B BOJe, obJierdyas eé

JBHIKEHUE.




JTo uHTepecHO. B BosoéMax Y36ekucraHa
0o6Hapy»KeHO 0K0J10 25 BU10B pb16. B DepraHckoii
JosuHe B 2021 roay y30eKCKUMHU YYEHBIMU
Obl1 OOHapy)keH HOBBbIA BuUJ - «®epraHckas
roneu» (Triplophysa ferganensis). OpraHamu
JIBKEHUsI SIBJISTIOTCS NApHble (IPpy/Hble U OPIOIL-
Hble IIJIABHUKHM) W HeNapHble IJIABHUKU DBbIO
(cnuHHOM, aHAJNbHBIM M XBOCTOBOM MJIABHUKH)
AnasbHbI IaBHUK  (Puc. 1.23). B HacTosiliee BpeMsi HACYUTbIBAETCS
R BpouHoi 6osiee 36 ThicA4 BUJOB pbl6. U3yyeHueM pbI6

LIABHUK 3aHMMaeTcs pa3/es 300J10TUU — UXTHOJIOTHUA.

CnUHHOM IIJIaBHUK
XBOCTOBOM IJIABHUK

PucyHok 1.23. BHellHee CTpoeHUE PbIO.

Knacc am¢pu6uu (3eMHOBOAHbBIE)

OTpsij XBOCTaThie OTpsi 6ecXBOCTbIE OTpsaa 6e3HOrUE

3enéHasn

e [leppuHcKas xaba
rf%- o

O6BbIKHOBEHHast CaJlaMaH/JZpa

Pecuuynas qyepBdara

OGbIKHOBEHHDIH TPUTOH OGbIKHOBEHHAs1 KBaKIla O3épHas JsrynKka

Koxka 3es1éHOM Kabbl cyxas W rpybas, M0 CpaBHEHHUIO C JATYLIKaMHU. 3aJlHUEe KOHEYHOCTH
abbl ciabee, 4yeM y JArymkd. OHHM YCTOWYHMBHI K 3acyxe. [JJHEM Nps4yTcs B HOpaX IPbI3YHOB a
HOYbIO BeJlyT aKTUBHbIM 00pa3 »KM3HU. B Koxe 3e/IEHOM Kabbl UMEIOTCS KeJie3bl, KOTOpPbIEe Bbl-
pabaThIBAIOT PE3KOMAXHYIIYIO SI0BUTYIO XKUAKOCTb. 36 MHOBOAHBIX HACYUThIBaeTcs: 0KoJio 8 500
BU/JIOB, B Y36ekucTtaHe BcTpevaroTcs 5. OfHa U3 HUX, 3esiéHas kaba [leppena (Bufotes perrini),
6bls1a 06Hapy»keHa B HaBoulickoi o6sactu B 2019 roay.

Kiacc pentuinu

OTpaA YyewyiiyaTbie

Bapau [IpeITKas AepuIa Beperenuna Mopckast uryaHa [ekKoH
JIOMKas

PoraTas ragroka BogsHo# yx




OTpsAj yepenaxu PenTu/iMm - >XUBOTHBIE, IOJIHO-
CTbI0 TPUCIOCOGJIEHHblE K >KU3HU
Ha cywe. Cyxag KoXa HMX IOKpbITa
POroBbIMM UelllyHKaMH, KOTOpble 06-
pasyloT MojJ, MOPAOH U Ha OGPIOIIHOMN
CTOpPOHE TeJjla LUTKH, a Ha KOHLAX
nasblieB — HOI'TH. Y Yepenax U Kpo-
CioHoBad yepenaxa Koxucrasa yepenaxa CpesHeasuaTckas KOJWJIOB IOJ, KOXeW pacnoJioKeHbl
Hepernaxa KOCTHBIE IJIACTUHKU. TeJsio yepenax co
CIIMHHOM M GPIOIIHON CTOPOH MOKPHI-
TO NPOYHBIM MaHLYPEM, COCTOALUM
13 KOCTel U porosoro BelecTBa. Ko-
HEYHOCTH Yy PeNTUJIMHN paccTaBJIeHbl
no obe CTOPOHBI TeJsa, MO3TOMY OHHU
[I0JI3a10T, U3BUBAsd TeJO M BoJoYa
6proxo o 3emJie. Y 3Meil U HEKOTOPbIX
Aulepul, (KeJTONY3UK U BepeTeHUIa
JIOMKasi) KOHEYHOCTHU OTCYTCTBYIOT.
3eMHOBOJIHbIX U PENTUJHUU U3Y-
YaeT HayKa repneToJiorus.

-

OTpAA KPOKOAUIBI

Hunbckuit Kpokoau ['aBuan

INPUMEHAEM HOBBIE 3HAHUA
3HaHUe U NOHUMaHHe

1. Ha xakue noJBu/bl U KJIACChI Jle/ISITCS XOPZOBbIE?

2. OxapaKTepHu3ylTe BHelllHee CTPOEHHEe a3UaTCKOTO JIaHLleTHUKA U acLUIUN.
3. HazoBuTe xapakTepHble YepThl >KUBOTHBIX, OTHOCALUXCS K TUIY XOPJOBBIX.
4. Kakue NJIaBHUKU €CThb Y pbI6?

5. [loueMy ambuO6UN Ha3bIBAIOT BOJHBIMU U HAa3EMHBIMU OOUTATENAMU?

6. Kakne oTpsajbl BK/IOYaeT KJIACC penTHINN?

l'lpnmenerme. 3anuiiuTe Ha3BaHUeE HpeﬂCTaBI/ITEJIEI‘/’I NMMO3BOHOYHbLIX U CUCTEMATHYECKUX €ANHUII,
K KOTOPbIM OHHM OTHOCATCA.

Bug, Pog, CeMelicTBO OTpap, Knacc Tun

AHasm3. O6bACHUTE Ha IpuMepax, Kak CTpoOeHHe IMOKPOBOB TeJia NO3BOHOYHBIX XUBOTHBIX CBA-
3aHO CO CpeJioW 0OHUTAHUS.

CunTe3. OTO6pasuTe pa3HOOGpa3ue THUIOB XOPJOBbIX B KJacTepe.
OuneHnka. Ha kakue ellé xapaKTEpUCTHUKH CTPOEHUS Tesla HY>KHO 06paTUTb BHUMaHUeE JiJIsl OT/IHU-
4yusl 6€CMO3BOHOYHBIX U MO3BOHOYHBIX?

3agaHue

W3yuyuTe mpouecc ajanTanuu
K OKpy’Kallllel cpejie pbIO, aM-
bubU U penTUaul, 06CYyAUTE C
O/ITHOKJIACCHUKaMH.

A. Becnio3BoHOYHbIE kKMBOTHbIe.  b. [l03BOHOYHOE KUBOTHOE.
¢ KpoBeHocHada cucrema. HepBHada cucrema.
¢ [luweBapuTesbHas CUCTEMA. ¢ BHyTpeHHU cKeJieT.
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1.8. ITULbI U MJIEKOITMTAIOLIIUE

BBIABJIAEM ITPOBJIEMY. YeM oT/1M4aloTCd MO3BOHOY-
Hble OT 0eCIO3BOHOYHBIX XUBOTHBIX?

OTKPBIBAEM HOBBIE 3HAHUA. IITULIBI U MJIEKOIIHATA-
I01e — BbICOKOOPraHM30BaHHbIE TEIJIOKPOBHBIE YXHUBOT-
Hble. [lepeHMEe KOHEYHOCTU NTHUL, IPEBPATUIINCH B KPbI-

IImuybr » KoHmypHble
nepws ¢ Ilyxosvie nepvs o [lyx
e Maexkonumarouwjue  Ocmbu

e Bubpuccwl

Jibsl, TeJla IOKPBIThI NePbSIMH, a YeJIIOCTU NMPeBPATUJINCh B KJIIOBBL biylarogapsa o6TekaeMoiu
dbopMe Tesia CHMXKAeTCsA CONPOTHUBJIEHUE BO3/lyXa BO BpeMs mnoJsiéTa. KoxkHble »Kesie3bl MTHILL
He Pa3BUTHI, y HUX UMEeTCs TOJIbKO KOITYMKOBAs XKeJie3a, paclioJioKeHHas Y OCHOBAaHHUA XBOC-
Ta. [ITULBI KJIIOBOM BbIABJIMBAIOT MACJAAHUCTYIO KUAKOCTb U3 3TOU >Kesle3bl U CMa3bIBAalOT
elo nepbsl. B pe3sysbTaTe 3TOro nepbsi CTAHOBATCS 3JIACTUYHBIMU U YIIPYTUMHU, HE HAMOKAIOT.

CTpoeHue nepbeB M UX (PYHKIUH

T ~.BoposiKH MepBoro KoHTypHEIe nepbsa IlyxoBbie Iyx
\ [ mopsajKa nepbAa
| V ' I 1 ‘Y{A:’ - - - :’{ - ‘ \777
| | | | k \ = Ll
Bopoaku BTOpOTO | i ' = ;
nopsijika 11 ' | ,-J R
¥
\ | OmnaxaJo & 139
Y ' v [TokpoBHBIE
% CrepxeHb Maxospie Pynesbie nepbs
| Ounn nepbs nepbs
PucyHok 1.24. CTpoeHue nepbes. Pucynok 1.25. PazHoo6pa3sue nepbes.

[lepbsi COCTOAT U3 TOHKOTO M TBEPJOrO CTEPKHSA U LIMPOKUX
M MATKHUX OlaxaJl, IPUKPEIJIAITCA K KOXe C NOMOIIbI0 0YMHA
(Puc. 1.24.). KpynHble NOKpOBHble MaXxOBble U pyJieBble Nepbs
Ha KpbLIbSIX U Ha XBOCTe ITUL, HaJjlerast pyr Ha Apyra, Kak ye-
penuia, Bo BpeMs MOJIETA MPUAAIOT TeJy MTHLbl 00TeKaeMyto
NOAbEMHYI0 MOBEPXHOCTb, YTO 3HAYUTEJbHO 00JierdyaeT UX IO-
JET (Puc. 1.25.). IltTunpl 1-2 pasa B roj BpeMsl OT BpEMEHHU MOJ-
BEPraloTCs JIMHbKe: CTapble NMepbsl Y HUX BbINAJAIOT, U Ha UX
MecCTe BbIpacTaloT HoBbIe. [loJ] IOKpPOBHBIMU NePbMHU PaCIOJI0-
»KeHbl HeXXHble MYXOBble Nepbs, KOTOPble CO3Jal0T BO3YIIHbIN
CJIOH, cOXpaHSAWIIUK Temno B Tese ntul, (Puc. 1.26.). Oporoses-
1ast Ko’Ka Ha HOrax NTHL, C MeJKHUMH YellyHKaMy HallOMUHAeT
KOXY MPeCMbIKAIOLIMXCS C POTOBBIMU YellyHKaMH.

Knacc nTunbl

PucyHok 1.26. IlyxoBble nepbs.

Crpaycbl. AQpUKaHCKMU CTpayc JAOCTUraeT pocTa

CWJIbHBIX HOI' OHU MOTYT

I0TCA TOJIBKO HAa XBOCTE

30

300 cm, a Beca 50-100 kg. [Ipu nomomu AJUHHBIX U

6eraTthb Co CKOpocThio A0 60-70

km. [TepbeBo#l MOKPOB caMIla YEPHBIN, Gesible epbs UMe-

N Ha KOHYHUKaX KPbIJILEB. Camka

hMeeT cepoe onepeHue. [luTaTCcs ceMeHaMU JUKOPACTY-
LIMX pacTeHUH U HaceKOMbIMU. CaMel] CTPOUT KJIFOBOM B
MecKe THE3/10, Ky/la caMKa OTKJaJAbIBaeT OT 7 A0 9 daur
BecoM 1 400 g. Aiia BBICMXXKMBAIOTCSA JHEM CaMKOW, a HO-
Ybl0 CaMI[OM (KaK 8bl 3mMo 06ssicCHUMe?).



OTpsAj NUHTBUHOB. [Ipe/icTaBUTENM pOJila MTMHTBUHOB
- OTULBI, IpUCIIOocO6/eHHbIE K KU3HU B BoJle. Ha cyiue
OHU XOJAT, Jepxka TY/JOBHUILe BepTHUKaJIbHO. [IMHIBUHBI
KUBYT KOJIOHUAMU. [luTaroTcs pbl6od UM APYyrUMU MOD-

CKUMH )KUBOTHBIMHU.
B oTpsA BOpPOGLUHBIX BXOJAT TaKWe NTHIbI, Kak
JIACTOYKH, CKBOPIbI, COPOKH, YEPHbIE BOPOHBI, COJIOBBH,
BOPOObH, TraJKd, CHHUIBL. [lo BHEIIHEMY BHU/Y, YCIOBUSAM
’KM3HH U CII0COOY MUTAHHUSI OHU OYeHb Pa3HO06pa3Hbl. Bo-
po6bUHBbIe HaMbOJIee MHOTO0Opa3HbIM OTPsJ, NTUL.

L e
Bosibiiast cunuua /JlepeBeHcKkas jlacTouka JloMoBO#l BopobGei Yépureiit BopoH OO6BIKHOBEHHAsi BOPOHA

OTpsajg ryceo6pasHsble. ['ycu Xopollo MJaBaloT B
BoZle. Mexay mnepefHMMH TpeMs MNaJbLaMU HMeeTCs
KOXKMCTasl nepenoHka. [I[py moMoOIIM OCTPBIX POroBbIX
MJIACTUHOK, PacnoJIoXKeHHbIX MO0 KpasgM 000UX KJIIOBOB,
OHU Cpe3aloT pacTeHUs U noejaroT ux. K atomy otpsany
OTHOCSITCSA YTKH, TyCU U Jiebe/u.

K oTpsiAy COKO/IMHBIX OTHOCATCSI COKOJI, 6EPKYT,
SCTpeb, MyCTesibra, CTEPBATHUK, YEPHBIA TpUd, Opé,
6es10roy1oBbIf cuIil. K/0B ¥ KOI'TH JHEBHBIX XUIIHUKOB
JUIMHHBIE U OCTpbIE, C 3aTHYThIM KOHIIOM,
NpUCIOCO6eHHbIE JJIsT CXBAaTbIBaHUS [10-
ObIYH.

OTpsap coBbl. CoBa, QUIMH — XHUILHbIE
IOTULI, KOTOPble MPUCIOCO6IEHbl K HOY-
HOMYy 00pa3y >KU3HH, OXOTATCA Ha KpyIl-
HbIX HAaCeKOMBIX, I'PbI3yHOB U Jaxe Jpy-
FUX OTUL. WX YyTKUAHN Cayx yJaBJvBaeT
caMble TUXHe HOYHbIe 3BYKU. llleliHble no-
3BOHKM CO€eJJMHEeHbl MOJBUXXHO, 0O3TOMY
y HUX Illles o4eHb rubkasd. IlTunsr MoryT
NOBOpauMBaTh royioBy Ha 270°. Hx ome-
peHue MArKoe U pbIXJIOoe, YTO MO3BOJISET
6ecUIyMHO JieTaTh.

B Y36exkucTaHe HAaCYUTBIBAETCHA OKOJIO
480 BugoB nrtuul. Pasgen 6uosoruu, usy-
YalUMi NTHUL, Ha3bIBaeTCsd OPHHMTOJIO-
rus.

MJekonuTamuiye - II03BOHOYHBbIE
>KMBOTHBIE, Y KOTOPBIX KOHEYHOCTH PacIio-
JIOXKEHBI MO/, TYJOBUIIEM, TEJO MOKPBITO
epcThio. MyiekonuTawlue — TENJOKPOB-




Hbl€e ’KUBOTHbBIE, KOTOPblE BCKAPMJIMBAIOT CBOUX JleTEHbIIIEH
MOJIOKOM. M3 BepxHero cjioss KOXHW MJIEKONUTAIOUIMX 06pa-
3YIOTCS LIEPCThb, KOT'TH, KOMbITA, pora. Hapy»kHblIi1 cJ0#1 ero
BOJIOCSIHOT'O MOKPOBAa COCTOUT U3 JIIMHHBIX U 3JaCTUYHBIX,
HO I'Py6bIX BOJIOC OCTH, 2 HUKHUM — U3 HEXKHbBIX U KOPOTKUX
BOJIOCKOB. Kopeliku BoJioc pacnosio’keHbl B 0COObIX BOJIOCS-
HbIX CYMKaX, KOTOpblE COeJUHSIOTCS ¢ MbllIlaMu. biarosa-
ps MBIILIEYHBIM COKpAILleHUSM BO3JyX MOoNaJaeT B 06/1aCTh
MeX/Jy TOJIIEepCTKOM, YTO MOMOraeT MOAJEepP>KUBAThb TeM-
nepatypy TeJsa. ['py6ast ocTb 3aljULIaeT KOXKY OT MOBPEeX-
aenuid (Puc. 1.27). InvHHbIE U KeCTKHe BOJIOChI, PacoJio-
»KeHHble BOKPYT pTa U IJla3 MJIEKOMUTAIOIUX (BUOPUCCHI),
SIBJISIIOTCS OpraHoM ocsizaHus (Puc. 1.28).

Ha koxe MJIEKONMUTAIOIIMX PA3BUThI MOTOBbIE, CaJIbHBIE,
MOJIOYHbIE, maxyuyue >xesie3bl. JKUBOTHbIE BbIAESIOT U30bI-

[opgmépcrok

PucyHok 1.27. lllepcTb
MJIEKOTIUTAIOLIUX.

PucyHok 1.28. lnuHHBIE YCBI.

TOYHOE TEeIJI0 BMECTe C MOTOM. ITO BaXKHO AJId IoAAep>KaHUA MOCTOSTHHOM TEMIIEPATYPhbI TE€Jia B
PaBHOBECHH. BbIAeJ’IHeMaH CaJIbHBIMM KeJie3aMHU CaJlbHad XUJKOCTb 006ecreyruBaeT MATKOCTb U
3JIaCTUYHOCTb KOKH. C MMOMOIIBIO XXUJKOCTH, BbIAEHHEMOﬁ Maxy4YruMHU KeJjie3aMy, X KUBOTHbIE METAT
TEPPUTOPHUIO O6I/ITaHI/IH, MOJIOAHAK HAXOAHWT IYTb K 'HE3AYy, a POAUTE/IN HAXOAAT CBOUX NE€TEHbI-

meit. CaMKu BCKAapMJIMBAOT CBOUX ,ZLETéHbILHefl MOJIOKOM.

[Tonocateiil fenbouH

Y exell u [UKoOpa3a CHHWHHAs CTOPOHA TeJla MOKPBITA TOJCTBIMU M KECTKUMHU UIJIAMH,
KOTOpble MpPeJCTaBAsAIT C060i BUOU3MEHEHHbIE BOJOChL. Y MOPCKUX MJIEKONHTAIOLIMX UCYe3
1IepCTAHOMN NOKPOB. 06B5CHUME, NoYeMy Yy HUX UC4e3 WepcmsHOU NOKpPOos.

YTKOHOC

ABcTpanuiickas exuaHa

Ilo CHOCO6y Pa3MHOXEHHA MJIEKOIIMTAOMKE IToAPa3Ae/JIA0TCA Ha IMOJKJ/IACCHI: Hﬁuexnaayume U

YKHUBOPOZSIIHE.
IMoaknacc sinekaagymue. OTpAj KJIoayHbIe.

PasMHOXawTca NyTéM OTKJIAAKU UL, K 9TOMy OTpsily OTHOCATCSA YTKOHOCHI, EXUAHBI U IIpoe-
XUJIHbI, OHU PaCNpoCTpaHeHbl HA ABCTPaJIMHCKOM KOHTHUHEHTE U OCTPOBaX BOJIU3U HETO. YTKOHOC
OTKJIaJbIBaeT SIMIIA U BBICKXKMBaET UX. CaMKa eXUJHbI OTKJIa/[bIBA€T OAHO SIHIIO0 U HOCHUT €ro B 0CO-

601 cyMKe.



Ilogkacc xkuBopoaAmMe Miekonuramomme. CymyaTole MiekonuTawmuye. [eTéHbILIU Y
CyMUaTbIX POX/AKTCH OYeHb MaJleHbKUMU U 6eCIOMOIIHBIMY, CaMKa UX BbIHAIIMBAaeT B CBOEU
ocob6oit cymke. K cyMyaTbIM OTHOCSTCS KEHTYpy, Koasia, cyMyaTasi Mbllllb, CyMYaTbli KpOT, OMoc-
CyM.

KpacHblii KeHTypy Koana

IlraneHTapHble MJekonurtawumue. OTpaj pyko-
KpbLIbIe. Y JIeTy4uX MbIlIed MeX/Jy NajbliaMHu Nepej-
HUX KOHEYHOCTeM U 3aZjHeld KOHEYHOCTbI0 HATAHyTa
TOHKasd KOXKMCTasd IepenoHKa, KoTopas obpasyeT Io-
JIOCTb KpbLIbeB IpU MoJiéTe. [lepBbl nasel nepesjHUx
KOHEYHOCTeH U KOI'TH 3aJJHUX HOT y HUX OCTATCS CBO-
60HbIMU. HOUbl0 /11 OXOTBI JIETy4YHe MbIIIH UCI0JIb3Y-
I0T 3X0JIOKALUIO.

OTpsaj rpbi3yHbL. B BepxHell U HMXKHEH 4YesIIoCTIX
y TPBI3YHOB pe3lbl clepeAy NOKPBIThbl TOJCTBIM CJI0EM
3MaJly, a Ha 3a/jHed UX MOBEPXHOCTH 3MaJid HeT. IJTH
3yObl  HeNpbIPbIB-
HO pacTyT. Pesnpbl
TPYyTCA O TBEPAYIO
NHYILY, a KOHYUKHU 3a0CTPAIOTCA. Y TpPbI3YHOB KJIBIKM He
pa3BuThl. K rpelsyHaM OTHOCATCA CYCJIHK, CYpOK, OHAATPA,

HyTpus, 6esiKa, MbIlIb, KpbICa.

OTpag HeNapHOKOMNBITHbIE -

/ TpaBoOsiiHble >KMBOTHble. Ha Kaxaou
KOHEYHOCTH MMeeTCsl OJUH WJIU TPHU
Nasiblla, MOKPBITBIX KOMbITOM. CHJIBHO
pa3BUBaeTCs TpPeTUH TMaJjiell, Ha KOTOPbIU
NepeHOCUTCS] OCHOBHOM Bec Tesia. K HUM OTHO-

CATCSA JIoMa/b, 0CEJI, KyJIaH, Tallup, HOCOPOT W 3e6pa.
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OTpsp, MapHOKOIIbITHHIE.
KoHeyHOCTH y HUX JJIMHHBIE, C
OJIHOW WJIM JBYMSl MapaMH NaJjib-
I[eB, TMOKPBITbIX KombITaMH. K
TPaBOSIAHbIM  MAPHOKOMBITHBIM,
KOTOpble TMPHUCIOCO6JIeHbl 6bl-
CTPO TNEepeABUTraTbCsl, OTHOCATCA
caenywole >KUBOTHBIE: OBIIbI,
KO3bl, 3yOpbl, Calraku, JKeipa-
HbI, KOPOBBI, BepOJII0/Ibl, GU30HbI,
kupadbl. Y cBUHeH M GeremoTa
KOpOTKasi Iies, KOHEYHOCTH U
XBOCT.

MJieKONUTAIUX U3ydaeT
HayKa mepuoJio2usl.

[lo3HaKOMHMCSI C MECTOM
XOp/IOBBIX )KUBOTHBIX B CHCTEMa-

THUKe.
Tun Xopaosbie
Kinacc [ITunb MJiekonuTarouye
OTpan Bopo6brHO06pa3HbIe HemapHokonbITHBIE
CeMmelictBO | JlacTOYKOBBIE JlomaguHbie
Pog, HacTosmue nactoyku Jlomaau
Bup, JlepeBeHCKas JlaCTO4YKa TypKMeHCKUH Ky/aaH

ITPUMEHAEM HOBbIE 3HAHUA
3HaHHMe ¥ NOHUMaHUe

1. Ha3oBHTe OCHOBHBbIE BH/bl M KJACChl I03BOHOYHbBIX )KHUBOTHBIX.

2. e pacmoJiokeHbl yCbl, BBINOJHALLIMe QYHKLHUIO OpraHa YyBCTB Y MJIEKOIUTAOLIMX?

3. Kakoe 3HayeHHe MMeIOT Naxy4due >Keje3bl B )KU3HHU MJIEKONUTAOLUX?

4. [loyeMy [leTEHBII KEHT'YPy Pa3BHUBAETCS B CyMKe CaMKH?

5. Kak npucnocobunuce JjieTyyrde MbIIIK K HOUHOMY 06pasy »KU3HU?

IIpyumeHeHnue

3anuuKTe U3yYeHHbIX BaMU NpeJcTaBUTe el KjJacca NTUL, U MJIEKONUTAIOLIMX 10 CUCTeMaTHh4e-
CKUM KaTeropHusM.

Bupg, Pog, CeMeHCTBO OTpag Knacc Tun

Ananus
1. HazoBUTe NpU3HAKKU NPUCIIOCOOIEHUS K MOJETY BO BHELUIHEM CTPOEHUH NTHILL.
2. Kakoe 3HaueHMe MMEIOT MyXOBble Nepbsl U MyX NTHUL?
CuHTe3
[lepbst OTUL U LIEPCTh MJIEKOMUTAIOLMX COCTOSAT M3 POroBOro BelljecTBa. HalauTe ux obujue
dyHKLMOHa/IbHbIE 0COGEHHOCTH.
OneHka
[Ipy cokpallleHUH MbILIEYHBIX BOJIOKOH Y NTHUL, U MJIEKONUTAIOIIUX MEX/Y MePbsIMUA U BOJIOCSHBIM
IIOKPOBOM IOCTYyHaeT Bo3/yX. OLleHHTe 3HaYeHHe 3TOW 0COOEHHOCTH B NOAIeP:KaHUH TeMIlepaTyphl TeJa.
3asaHue
1. CTpayc >XMBET B CTeNsAX U MYCThIHAX. Y HEero yAJMHEHHble KOHEYHOCTH MU luies. Kakoe 3Haue-
HUe MMeeT TaKoe CTPOeHHe TeJsa B UX XU3HU? O6CyAuTe CBOIO HUJEI0 C IPY3bsMU.
2. /111 N3TOTOBJIEHUS NTePbEBBIX MOAYLIEK UCIO0Ib3YIOTCS TOJbKO N1epbsl BOAONIABAOLIMX ITHUL,
O6bsiCHUTE MPUYUHY.




1.9. NPAKTHYECKOE OBYYEHUE

U3YYEHUE CUCTEMATHUYECKHUX I'PYIIN PACTEHUM U YKUBOTHBIX
Ilesib: cxeMaTH4YeCcKoe MOJe/MPOBaHUE OCHOBHBIX CUCTEMAaTUYECKUX FPYNI PACTEHUN U KU-
BOTHBIX.
Ham HeoG6xoauMo: Gesiasg 6yMara, IBeTHble KapaHJalllu, JTUHeNKa.
ITopsaaoOK BHINIOJTHEHUS PaGOTHI:
1. OTpa3uTe Ha cxeMe OCHOBHble TAKCOHOMHYECKHE TPYINbl CUCTEMATUKU pacTeHUH. Hapu-

CyiiTe cxeMy B CBOeH TeTpaju.

Mup pacTeHui

OTpes XBOUHBIX pacTEHUU

OTpes UBETKOBBIX pacTEHUU v

Kunacc aByf0/1bHBIX pacTeHUM

Kunacc ogHO#0/1bHBIX pacTeHUR g )
[Topsimok po3ouBeTHBIX

TlopsAJ0K 3/1aKOBBIX v v
CeMelCTBO pO30LBETHBIX

CeMelCTBO 3/1aKOBBIX v v

Pop IMIIOBHUK

[MInnmoBHUK A4 A4
[Menuna

[IMNOBHUK O0OGBIKHOBEHHbBIN % OGbIKH(:M?HHbII‘;I
Msrkas niieHuna IIATIOBHUK

K poay XMIIHBIX MJIEKONUTAKMMUX OTHOCATCA MeJBeJH, BOJKH, KOUIKH, KyHbU. B cemeii-
CTBO BOJIKOB BXOJSIT BOJIKM, TMEHBI, IIaKa/bl U JUCbl. OHU NpecaeAyI0T CBOW J00bIYY, TOTOMY
YTO Y HUX O4YeHb Xopoulee 0O60HsAAHUE. BOJIKK 0OXOTATCA CTasgAMU HOYbIO. B ceMelCTBO KOIa4bUX
BXOJISIT TUTPbI, renap/bl, Jieonap/bl, 6apchl, pbICH U KOWKU. [IpyU ABMKEHUU HUX OCTpPblE U H30-
THyTble KOI'TH COOMPAIOTCA B ClielHabHbIA MelloK. OHM OpocaloTcs Ha CBOIO J0ObIYY, BHE3AMHO
BBICKaKHBasl U3 YKPbITUS. Y KYHbHUX MaJjleHbKas roJi0Ba, KOPOTKHWE HOTHU M TOHKOe Tesio. B 3aTo
CceMeMnCcTBO BXOJSAT O6apcykK, KyHHIla, 606D, mepeBsi3Ka, Jlacka U HOpPKa. B ceMelCTBO MeABeXbHUX
BXOJAT 6esiblii MeJiBe/ib U Oypblid MeJBelb. Bypblil Me/iBe/ib MUTAETCS PACTEHUSMU U KUBOTHDI-
Mu. Besiblii Me/iBe/ib KHUBET B ApKTHUKe. Macca ero TeJsia COCTaBJIsSIET OKOJIO TOHHbI, OH XOPOIIO
NJIaBaeT B BOJle, B OCHOBHOM IHUTAETCS THJIEHIMHU U PbIOOM.

2. [lomoruTe >KMBOTHBIM Ha KapTUHKE HAaWTH CBOE MeCTO B cucTeMaTHKe. [lomecTuTe Kaxzjoe
»)KUBOTHOE B CBO0 rpynny. O6cyauTe B rpynie, siBJaseTcd JU 6ypblil MeABeb OJIU3KUM UJIH OT-
JaJIEHHBIM POJCTBEHHUKOM [PYTHUX >KUBOTHBIX.

Tun Xopnosble
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3AJAHHUA K I/IABE 1
1. Mexxay c/i0BaMH, NPUBEJAEHHBIMU B NEpPBOii CTPOKe TaGJIMIbI, CYyIECTBYET ompeje-
JIEHHAas1 3aKOHOMEPHOCTb U CBA3b. UcX0As U3 3TOH CBA3H, BBEJAUTE COOTBETCTBYOIIUE IO-
HATHS B MYCTYK YacTh TaGJIUIbL.

JKCIepUMEHTAJbHbIN | CIELMaJbHO OPraHU30BaHHBIM MeTO/[, MO3BOJISIIOIUNA U3y4yaTh MpPeAMET
MeTOo/I WY sIBJIEHUE B ONpeJieJIeHHbIX YCIA0BUAX

? METO/], UCII0JIb3YEMbIH JIJIsI ONpeze/ieHUs1 CXOACTBA M PA3JIMYUUA U OOIIUX
3aKOHOMEPHOCTeH B OpraHH3al[UM >KUBbIX OPraHHU3MOB.

MeTo/ HaGJIIOAEeHUSA ?

2. Bpi6epuTe 0CO6GEHHOCTH, XapaKTepHble AJid OpraHusMoB A u b.

1. Cte6enb 6e3 KaMbUsl, He ApeBECHEET.

2. JlucToBasi JIAaCTUHKA C MEPUCTBIMHU JINCThSIMU.
3. UMeeT cTep>XHEBYI KOPHEBYIO CHCTEMY.
4. CeMsl OJHOZOJIbHOE.

5. Ctebesib Cc KaM0OHeM, JIpeBECHEET.

6. OKOJIOLBETHUK MPOCTOM.
1
2
3
5

. JIBIIIUT JIETKUMHU.
. Ha koxke pa3BUTHI XeJie3bl.
. Koxa yyacTByeT B JbIXaHUHU.
. Y HEKOTOpBIX NpeACTaBUTeIel HeT HOT.
6. Horu pacnosioxkeHbl 0 06eMM CTOpPOHAM
TYJIOBUILIA.
7. B AbIXaHUM y4aCTBYIOT BO3/YIUHbIE MELIKH. A b
3. PacnosoxuTe cucTeMaTU4eCKHe IPyniibl B COOTBETCTBUM € KJIaccupUKanuen:
08y00./1bHble pacmeHusl; KanyCmHble; Kanycma, NOKpblmoceMeHHble; Y8emHas Kanycma.

OTaoen Knacc CeMelicTBO OTpap, Bug,

4. PacnosiokuTe cucTeMaTU4eCKHe rpynnbl B COOTBETCTBHH C Kaaccupukanuei:
MJaekonumarouwue; AuUcbl; Xopdoswvle; XUujHble; 80KU; AUCUYA 00bIKHOBEHHASI.

Tun Knacc OTpsap, CeMelcCTBO Pop, Bug,

5. CoeauHuTe MNpPpHU3HAKH, ﬂpﬂBeAéHHble B Taﬁ.)ll/l].(e, C COOTBETCTBYKWOLLIUMH OPraHU3MaMMU.

Ne | OpraHusm OTBeT | OCOGEHHOCTH
1. | [loBuauka A CemeHa cO3peBalOT B UIMIIKAX B OTKPbITOM BH/JE.
TOHKOCTeb6e /IbHas

2. | CocHa b B pe3ysbTaTe *KU3HEEATEJbHOCTU OpPraHu3Ma Mo4Ba
oboraujaeTcss COeJHHEHUSIMH a30Ta

3. | Khy6eHbKOBble 6aKTepPUHU B JIMCTBSI COCTOAAT U3 OZHOIO CJIOSI KJIETOK

4. | XnaMmuA0MoOHaAa r BenéT mapasuTHyeckui 06pa3 KU3HU Ha JIPYTUX
pacTeHUsx

5. | Mox ¢yHapus i | BcTpevaeTcs: B BogoéMax, 60raTbiX COeIMHEHUSIMHU a30Ta

6. PbIObI - 9TO >KMBOTHbIE, OOUTalOLIMe B BOJHOU cpefe. BogHas cpesga cuuTaeTcs GoJsee
NJIOTHOW, YeM BO3JYyILIHas cpefia. B cTpoeHuU Tesa pbl6 NOSBUJIUCH IPUCIIOCOOJIEHUS K BOJHOMN
cpefe obuTaHusA. B yacTHocTH, B KoOxXe pbl6 o4eHb MHOro »xesé3. Ciusb, BblpabaTbiBaeMas
»KeJi€é3aMH, CHIDKAeT TpeHHUe TeJia IJaBarouied pblobl 0 BoAy. CKaXKUTe, B KaKOM cpeJie 0O0UTaloT
aMpubUM, penTUINY, ITULLBI U MleKkonuTawue? Kakue npucnoco6ieHrss OHU BbIpaboTalu JJis
»)KM3HHU B CBOEU cpejie 0O0UTaHUS?




IJTABA 11
Ay

MOJIEKY/IAPHBII M K/IETOYHBIN YPOBEHD KW3HH i
2.1. KJIETKA - CTPYKTYPHASA EJJMHHMLA )UBbIX OPTAHU3MOB

BBIABJIAEM IIPOBJIEMY. 1. B 3aBUCUMOCTH OT BbIIOJI- KiaemouHas 060404Ka
HeMbIX QYHKIIMM, KJIETKH >XMBOTHBIX UMEIOT pa3HO0Opas-
Hoe cTpoeHHe. 2. [lo CTPOEHUIO KJIETOK MOXKHO OTJIMYUTH
’KUBOTHBIX OT PaCTEHUU U TPUOOB.

e [lumonaasma e Adpo

e Annapam [oab0xcu o
®azoyumos ¢ [TuHoyumos
Kakoe u3 eblwieuz104ceHHbIX CyHcOeHUll s18/151emcsl 6ePHbIM?

OTKPBIBAEM HOBBIE 3HAHWMA. YKuBble opraHU3Mbl COCTOST U3 GUOJIOTUYECKUX MOJIEKYI,
KOTOpbI€ BBINOJIHSAT COOTBETCTBYOIUE UM QYHKIUU. KileTKH BCeX »KMBbIX OPraHU3MOB COCTO-
AT U3 XUMMUYECKUX 3JIEMEHTOB. JTH 3JIEMEHTbl BXOJSIT U B COCTAaB HEXXHWBOW MNPHUPOABI. Yriie-
PO/I, BOIOPO/, KMCJIOPO/ U a30T COCTABJSIOT 60see 98% Bcex XUMUYECKUX 3JIEMEHTOB B KJIeTKax
KUBbIX OpraHu3MoB. Okosi0 2% KJIETKH COCTaBJSAKT KaJUW, HATPUH, KaJbIUW, XJIOP, MarHuu,
*kese30, docdop u cepa.

OcTasibHble XMMHUYECKHE 3JIEMEHThI COJIEPKATCs B KJIETKE B 04eHb MaJIOM KoJindecTBe. Kax-
JIbI M3 HUX BBINOJIHAET B KJIETKE BaXKHYI0 QYHKIIMIO.

XUMUYeCKUe 3JIEMEHTbI COEJUHSIOTCA JIpyT

BeunrecTBa BXogsAuMe B COCTAB »KUBBIX
C ApyTrou, o6pa3yﬂ HeopraHu4ecKkue M opra-

OpraHU3MOB
HUYeCKUe BelllecTBa. BellecTBa B KJIETKE BbI-

Heopranudeckue Opranunyeckue
NOJIHAIT BakHyl0 QyHKIHMI0. Bosa onpegenser

BellecTBa BellecTBa

bopMy KJeTKH, y4acTByeT B Ipolieccax oboMe-
Ha BellecTB, POTOCUHTE3a. Y 6eClO3BOHOYHBIX Bona Yr/ieBo/ibl
BO/Ia BBIMOJIHSIET QYHKIIMIO THUAPOCTATUYECKO- MuHepasibHbI€ COJTH besnku
ro ckesieta U QyHKLHUIO TPAHCIIOPTA BEILECTB B YKuper
OpraHHu3Me. HyksnenHoBbIe

Kakue ewé ¢pyHkyuu 800ul 8bl 3Haeme?

HepocraTok MUHepasoB NPUBOAUT K Hapy-
IIeHUI0 paboThl opraHusMa. Hanpumep, fedunuT Hoaa BbI3bIBAET Y YesOBeKa IHJEMUYECKUH
300, HexBaTKa Ka/bLiUs NPUBOAUT K 3a/lep>KKe Pa3BUTHsA 3y60B U KOCTeH, a HeJOCTaTOK MarHus
- K 3aMe/iJIeHHI0 nporecca GOoTOCUHTe3a Y pacTeHUH.

YrieBosibl BXOJAAT B COCTaB KJIETOYHOM CTEHKH, CJIYXKAT UCTOYHHUKOM 3HEPIUH JIJIsT OPraHU3-
Ma, HaKallJIMBAalOTCS B pacTeHUSIX B KayeCTBe 3alacHbIX BellecTB. [IpruMepamMu yrieBOJOB fB-
JIAIOTCA TJIIOK03a, caxapo3a M KpaxMaJl. [JIloko3a paclierisieTcss U CHabXKaeT KJIETKY 3Heprueil.
Caxapo3a — 3TO caxap, KOTOPbIH Mbl HCIIOJIb3YeM B OBCEJJHEBHOM KU3HH, OH HaKalJIUBaeTCs BO
dpyKTax ¥ KOpHeMJIo/ax. Y 3epHOBBIX pacTeHUH KpaxMaJl HaKallJIuBaeTcsl B ceMeHax. Hanpumep,
B 3épHax MIIEeHULbl, pHca, KYKypY3bl.

Besiku ABJIAIOTCS OCHOBHBIM CTPOUTE/IbHBIM MaTepHaioM KJIeTKH (MeMOpaHHble 6esKH), obe-
CIIeYUBaAIOT peaklUH, MpoTeKawlde B KieTKe (pepMeHThI), NOAJepKUBAIOT UMMYHUTET Oopra-
HU3Ma (aHTHUTeJa) U HAKaIJIMBAIOTCA B KJIETKAX B Ka4eCTBe MUTATeJbHbIX BEIeCTB.

KHCJIOTbI
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Jlunubl TakKe BaXKHbI JJ1 KJIeTKU. [[pyuMepaMu JIMIIU0B ABJAKTCA )KUPBI U BOCK. [Ipu pac-
IIeNJIEHUU KUPOB BbIJesieTCsl 60/bILIOE KOJUYECTBO IHEPTUH, HEOOXOAMMOM /sl >KUBBIX Opra-
HU3MOB. JKHUpBI 3alMILAIOT OPraHU3M OT XoJ0A4a. HampuMep, TOJICTBIM CJIOU KUpA I0J, KOXXeH
3auiuuiaeT 6es10ro MeiBe/isl, TIOJIeHs, MOpaKa.

HyksennoBbie kucaoThl (JHK 1 PHK) yyacTBytoT B XxpaHeHUH reHETUYeCKOW HHOpMaALIUU U
eé nepesaye M3 MOKOJIEHUS B MOKOJIEHHE.

KineTka - 3To HeGoJsblIass NpUpoAHas JlabopaTopus, B KOTOPOM CUHTE3UPYITCA U pacnaja-
I0TCSl pa3/IMyHble XUMUYeCKUe coejuHeHUs. CXOACTBO XMMUYECKOI0 COCTaBa KJIETOK pa3HbIX Op-
raHUW3MOB [J0Ka3bIBaeT eJUHCTBO NPOUCXOXJEeHUS KUBOU NIPUPOLBIL.

Bce »1Bble OpraHuU3Mbl COCTOAT U3 KJeTOK. KieTka — 3TO CTpyKTypHas, 3BOJIIOLMOHHAA U
byHKIMOHa/NbHAA €JUHHUIA >KUBbIX OpPraHM3MOB. Tesi0 KUBbIX OPraHU3MOB COCTOUT M3 OJHOM
WJIM HECKOJIbKUX KJIETOK. Y OJHOKJIETOYHBIX OPraHM3MOB BCe IPOLECChl: MUTaHUe, JbIXaHUe,
JleJleHve, pOCT U pa3MHOXeHUe NIPOUCXOAAT B OHOU KyeTKe. MHOTOKJIEeTOYHbIe OPraHU3Mbl CO-
CTOAT U3 COTEH, ThICAY U MUJIJINOHOB KJie-
TOK. [lo KJIeTOYHOMY CTpPOEHHI0 OpraHU3-
Mbl JIeJIATCA Ha MPOKAPUOThI U 3YKApPHUOTHI.
[IpokaproTBl BKJIIOYAKOT B cebsl GaKTepuw,
3YKapUOThbl — MNPOTOKTUCTbI MPOTOKTHUCTHI,
rpubbl, pacTEHUS U KUBOTHBDIX.

KiyeTka 3ykapHOTHYeCKMX OpPraHU3MOB
COCTOUT M3 KJIETOYHOH O0O00JIOYKH, LUTO-
miasMbl U aapa (Puc. 2.1). llpokapuoTuye-

LuTomnaazma

Xsoponsiact

L
I’- \ CTeHKa KJIETKU
[Ina3mMaTHveckas

CKad KJIeTKa MMeeT O4YeHb IIPOCToe CTpoe- Mutoxonapia MeMGpaHa

HUe, Y Heé OTCYTCTBYeT AP0 U MHOXKECTBO PucyHok 2.1. PacTuTenbHasa KjeTKa.
opraHesul. lIpokapuoTuyeckas KJjeTKa CO-

CTOUT U3 KJIETOYHOW MeMOpaHbl U IUTO- Lnronrasma

nsasmbl (Puc. 2.2).

Knerouynas o6osiouka. Kietka - 3To
o6uosiornyeckass  CUCTeMa, KOMIIOHEHTBHI
KJeTKU (060J1049Ka, I[MTOIIa3Ma, sJIpo, Op-
raHoW/bl) 06ecrneynBalOT €€ IeJIOCTHOCTD.
KnetouyHass 060/104Ka OKpY»KaeT KJETKYy M
oTAesseT eé OT BHellHel cpe/bl. KneToyHas
060J104Ka 3al1yuIllaeT BHYTPEHHIOK COCTaB- PucyHok 2.2. IlpokapuoTudecKas KJaeTKa.
JISIIOLIYIO KJIETKH — [JUTONJIa3My, AAPO U op-
raHou/ibl OT MOBPEXAeHUH, onpeeseT popMy KIETKH, obecriedruBaeT B3aUMOJIeCTBHE MEXAY
KJIeTKaMU, U30MpaTe/IbHO NepeHOCUT He0OX04Mble BellleCcTBa B KJIETKY U BBIBOJUT U3 KJIETKHU
MPOAYKThbl 06MeHa BeIleCTB.

OCHOBHOHM 4acCTbI0 KJIETOYHOW OOOJIOUKMU fABJSAeTCA IJIa3MaThdeckasd MeMbpaHa. Bo Bcex
KJIeTKaX »KMBOTO OpraHu3Ma Ijia3MaThyeckass MeMOpaHa UMeeT OJJMHAaKOoBoe cTpoeHUe. MeMb6pa-
Ha COCTOMUT U3 [IBYX JIMIIUJHBIX CJIOEB U PACHOJIOKEHHbIX B HEW OEJIKOBBIX MOJIEKY/IL.

CrerasibHble 6€JIKU 06pa3ylOT TOHKHE KaHaJbIlbl B CTeHKax MeM6paH. [lo aTUM KaHa/aM B
KJIETKY WJIA U3 Heé NPOXOJAT MOHbI KaJlus, HaTPUs, KaJbLus U JP.

Takke B KJIeTKy nyTéM ¢aronuTosa UM NUHOLMTO3a MPOXOASAT OTHOCUTENbHO 6oJiee KpyI-
Hble MOJIEKY/IbI (6e/IKH, YIJIeBO/bl, JIUIIU/bI).

Kak ToJibKO NUTaTe/IbHAsA YacTHLA KacaeTcsl KJIeTOUYHOM MeMOpaHbl, B 3TOM 4acTU MeMOpaHbI
BO3HUKAaeT yIyyOJieHue, U NMUTaTe/JbHasd 4acTULA lepeMeliaeTcsl BHYTPb KJIETKH, OTpy»Kasachb B
MeM6paHy. ITO Mpolecc Ha3biBaeTcs «daroquTo3oM». Hanmprumep, aMme6a 3aXxBaThiBaeT CBOUMHU
JIOXKHBIMU HOXXKaMH NULIEBble YacTULbI NyTEM $aronuTosa.

[locTynsieHue B KJIETKY pa3/IMYHbIX BellleCTB B BHU/le MeJIKUMX KalleJib B pacTBOpe Ha3bIBa-
eTCs «IHMHOLMTO30M». 3HaYeHHUe CJIOBA ITMHOLUTO3» MPOUCXOJUT OT IPevyecKUux CJOB pino -
«MUTb» U Sitoz - «kJeTka». [IMHOLUTO3 MIMUPOKO PacHpOCTPaHEH B NPUPOJE U BCTpeyaeTcs Y
O6aKTepul, rpubOB, PaCTUTEJbHBIX U )KUBOTHBIX KJeToK (Puc. 2.3).

Bakyosib
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[MuieBas
YacTUlA

[lnasmatuye-
cKkasi MeMbpaH

LuTtonsasma

Bakyouib

Anpo

a —————-‘*ir_____———————— Kamu
\
()

[l1azamaTHu4eckas

a MeMb6paHa

LuTtonsasma

BakyouJib

Anpo

Pucynok 2.3. ®arouuTo3s (a) U NMHOLKUTO3 (6).

[luTaTesbHbIE BelleCTBa, NONaJawlye B KJIeTKY N0CpeCcTBOM $aroluTo3a Uiu NMHOLUTO33,
JIOJDKHBI pacilemisaThesl (6e/IKU 10 aMUHOKHUC/IOT, OJIMCaxapu/ibl Ha [VIIOKO3Y, JUIUAbI Ha KUP-
Hble KHUCJIOTBI U IMIMLEPUH). B aToM npouecce y4acTBYIOT JIM30COMBI.

[lnazmaThyeckass MeMbpaHa KJIETOK pacTeHUU, 6aKTepuil U TPUOOB OKpYy KeHa CHAPY»KH TOJI-
CTOM KJIeTO4YHOU cTeHKou (Puc. 2.4).

IluToniasma. ljutonsasma siBjisieTC BHYTPEeHHeEN cpeZiod BceX KJaeTOK. OpraHoubl KJIeTKU
pacroJioKeHbl B UTOIJIa3Me.

AApo KJIeTKHU fByseTcsd HanuboJsiee BaXKHBIM KOMIIOHEHTOM KJETKHU. Apo ynpaB/isieT BCEMHU
npoueccaMy B KJIeTKe, XpaHUT TeHeTHYeCKyl0 MHPOPMALUI0, BOCIPOU3BOAUT U IlepesaeT eé U3
[IOKOJIEHUS B MOKOJIEHHUE.

MuToxoHApUS

c}'/

KoMmnekc
lFonbmxu

{:}_—————HH30COM3

oF JHoMma3Ma
THUYeCcKasl CeThb

Anpo
XnoponiacT

A b
PucyHok 2.4. CTpoeHue *kuBOoTHOU (A) u pactutesnbHol (B) kieTku.

OpraHou/ bl dOyHKIUA

E)H,qonnaama'mqecxaﬂ ceTb | ObecneyrMBaeT CUHTE3 yIj1eBOAOB U JIMIIKUAOB U TPAHCIOPT BELIECTB

B IIMTOIIJIa3Me.

Komniekc loabaxu HakansimBaeT cMHTe3UpOBaHHbIE BENIECTBA B I[UTOIJIA3Me.
Pu6ocoma CuHTe3upyeT GeJKU U3 aMUHOKHUCJIOT.

JIuzocoma O6GecnevyrBaeT paciienyeHre MUIIH, TOCTYNaIIeNd B KJIETKY.
MuUTOXOHApPUU 06ecrneyrBamT KJETKY 3HEpPTHEHN.

Xyopomiact OcyuiecTBJisieT npouecc GoTOCUHTE3a B PACTUTENbHBIX KJIETKaX.
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KneTku »kMBOro opraHrM3Ma 1o cBoeil GyHKIIMH ObIBAIOT ABYX TUIIOB: COMaTHYECKUE U T10JIOBBIE.
[IpuMepaMu cOMaTHUUECKHX KJIETOK SIBJISIOTCS KJIETKH KOXH, MbIIII, KOCTEH, eYeHH XXUBOTHBIX,
KJIETKH KOpHeHW M JiMcTbeB pacTeHUH. [loyioBble KJeTKM HasbIBalTCa 2amemamu. YKeHckue
raMeThl - SHUIEKJIEeTKH, My>KCKHE FaMeThbl Ha3bIBAIOTCS CEMEHHbIMU KAemKaMu (cnepmamo3soudamul).
CoMaTH4yecKue KJETKU BBINOJHSIT B OpraHusMe Takve OQYHKIUHM, KaK NUTaHUE, JbIXaHUE,
3alIUTa, ONOpa, JBUKeHHUe. [lo/I0Bble KJIETKU 00eClevynBalOT Pa3MHOXKEHUE OPTaHHU3MOB.

JAEJIAEM BbIBO/IbI
o JIto60M KMBOW OpPraHU3M COCTOUT M3 KJIETOK. K/JeTKH KHUBbIX OpPraHU3MOB CXOJHBI IO
CTPOEHHI0 U XUMHUYECKOMY COCTaBY.

ITPUMEHAEM HOBBIE 3HAHUA

3HaHMe U MOHUMaHUe

1. Kakue ajieMeHThI BXOASAT B COCTaB KJIETKH?

2. OxapakKTepu3yiTe HeOpraHMYeCKHe U OpraHUYecKre BellecTBa, BXOAsIIMe B COCTAB KJETKHU.
3. KakoBO cTpoeHUEe KJEeTOYHOU 060JI0UKU?

4. KakoBbl oyHKIIUU spa?

IIpumeHeHue

1. [lpuBeauTE pUMephbl GEJKOB, JUNHUJO0B U YIJIEBOZOB.

2. 3HaeTe Jid Bbl IPOAYKTHI, 6boraTble 6eJKaMy, JUMUAAMU U yriaeBogaMu? [IpuBeanTe NpUMeEpHI.

AHasm3. [IpuBesuTe A0KA3aTENbCTBA €AUHCTBA MPOUCXOXK-
JIeHUsI )KUBOW MPHUPOABI.

CuHTe3. M306pa3uTe Ha CXeMe OPraHOHW/bl, XapaKTepHbIe
JIJIsl KJIETOK pacTEHUU U KUBOTHBIX. Hcnosb3ys NIaCTHIMH, M3ro-

OneHka. OleHUTEe POJIb HEOPraHWYEeCKUX M OpraHudeckux  TOBBTE MOJeJib PacTHTe/lbHOH
BEIIECTB B MPOIeCCax KU3HeAesITeJIbHOCTH XXUBbIX OpraHu3MoB.  KJIETKH.

3azaHue

2.2. TKAHHA
BbIABJIAEM ITPOBJIEMY. PacTeHUs M »KUBOTHbBIE NpeEJ-
CTaBJIAIOT COO0M MHOTOKJIETOYHBbIE IeJIOCTHble OHOJIOTHYe- Xnopenxuma ¢ Inudepma
CKHe cucTeMbl. X TeJjio cOCTOUT M3 MHOXKECTBa KJjeToK. Kak e [lepudepma  Kosnenxuma
obecrneuyrBaeTcs IeJIOCTHOCTb B 3THX CUCTEMax? CkaepeHxuma

OTKPBIBAEM HOBBIE 3HAHUS. CoBOKYNHOCTb
KJIETOK U MEXKJIETOYHOT0 BellleCTBa, UMelollee OJiU-
HAaKOBOE TMPOUCXOX/eHHWEe W BBINOJHSAIIMEe OJUHA-
KOBble QYHKIIMH, HAa3bIBAIOT MKaHbio. FUcTOIOTHSA —
3TO HayKa, u3ydyawuiasd TKaHd. MHOTOKJIeTOYHbIe Op-
raHU3Mbl, TO €CTb PacTeHUs, )KUBOTHbIE, a TaKXKe Op-
raHU3M 4YeJIoBeKa COCTOST U3 TKaHel. PacTeHus ume-
I0T 06pa3oBaTe/ibHYI0, OCHOBHYI0, HAaKONUTEJbHYIO,
NOKPOBHY0, MEXaHUYECKYI0, IPOBOJALIYI0 TKaHU.

O6pa3oBaTesibHasE TKaHb (Mepuctema). Kiert-
KA 00pa3oBaTeJlbHOM TKaHU >KUBbIE, CIIOCOOHBI K
JleJIeHUI0, UMEIOT KpyMHOoe p0 U TOHKYI0 060/104-
Ky (Puc. 2.5). BepxyuieyHas ob6pa3oBaTeJsibHasi TKaHb /
HaXOJUTCS1 B 30HE POCTa NMOYKHU (KOHYC HapacTaHus), D
B 30He JleJleHUsl KOpHSA U obGecneyrMBaeT poCT pacTe- ol
HUA B AJUHY. Mexay kopoi (psioema) u peBecCUHOM
(kcusieMoOl) cTeb6JII M KOpPHSI HAXOAWTCS OOKOBas

PucyHok 2.5. PacniosioxkeHue KJIE€TOK B
06pa3oBaTe/JibHOU TKaHHU.
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TKaHb - KaMOMW. JTHW TKaHeBble KJIETKM paclioJlaraloTcs B BUJe KOJbLia B CTebJie U KOpHe U
obecrneyuBalOT POCT OPraHOB pacTeHUs B ToJLMHY. U3 o6pa3oBaTesibHOM TKaHU 00pa3yroTcs
OCHOBHasl, IOKPOBHAas!, NPOBOJsIIAsl, MEXaHUYeCKast U JIpyrue BU/bl TKaHEW pacTeHUH.

BepxHa4a snuaepMma

/

—— HroxkHaa lMruaAepMa

/ — MskoTb sncTa

__— dnujepma

_— ——— ®s03Ma
\ Kcunema
Jnuaepma
_

T ———— ®s03Ma

PucyHok 2.6, PacTuTe/iIbHble TKaHM.

OcHOBHasA TKaHb. [lo BbiMoyHAeMON (QYyHKLMU OCHOBHAas TKaHb ObIBaeT [ByX BHU/IOB: ac-
CUMMJISILLMOHHA8 TKaHb (XJIOpEeHXMMa), HaKonuTesbHasd (B Hell HaKallJIMBAalOTCS OpraHUYecKue
BelllecTBa, BOZJA U Bo3AyX). KiileTku acCUMUISIIMOHHON TKaHU UMEIOT XJI0OPOIJIACTbl U CIIOCOOHBI
K poTocuHTe3dy. B HHUX 06pa3yloTcs opraHuueckue BelljecTBa. K/IeTKM acCUMUJISILIMOHHON TKaHU
CoZlepKaTcs B 3€JIEHBIX JIUCThAX, CTeO/AX. ACCUMUIMPYIOILYE TKaHEeBblE KJIETKU BCTPeYaroTCs B
3eJIEHBIX JIUCThSIX M BeTBAX (Puc. 2.6).

B k/leTKax HaKONHWTeJbHOW TKaHW HaKallJIMBAIOTCS YIJIeBO/bl, GEJIKH, XKUPbI U Jpyrue Belle-
CTBa. JTa TKaHb XOPOLIO pa3BUTa B KOPHEBULIAX, KOPHEMJIOAAX, KIYOHAX, JIYKOBULAX, IJIOZAX U
ceMeHax. B cTe6/151X U JINCThAX OTAE/IbHbIX PACTEHUH, IPOMU3PACTAIUX B MYCTbIHAX (HanpuMep,
KaKTyca), UIMEeITCA KJEeTKU NapeHXMMbl, HaKalJIMBawljhe BoAy. Y pacTeHHH, Npou3pacTarLiux
B BOJle U 60J10Tax, pa3BMTa a3peHXHWMa, BO3/yX CKAIJIMBAeTCs MEXAY KJeTKaMU 3TOU TKaHMU.

IlokpoBHaA TKaHb. [loKpOBHbIEe TKaHU MOKPBIBAIOT BCE OpraHbl paCTeHUH CHApPYKH U BbI-
HNOJHAT QYHKLHUIO 3alMThl OPraHOB pacTeHUW. ITa TKaHb JEJUTCS Ha TPU BUJA: SMUAEPMY,
nepujepmMy U Kopy. Inudepma NOKpbIBAaeT MoJIO/ble MO6eru, KOPpHU U JUCTbs. CHapyKH KJETKH
3MUJEePMbl MOKPLITHI BOCKOBbIM HaJIeTOM WJIM KYTHUKYJIOW, 3TO yMeHblLIaeT MCllapeHue BoJbl. B
3anujepMe JIMCTbEB U 3€JIEHBIX CTEOJIEN PaCloJIOKeHbl YCThUIA, OHU 00ecreYyrMBalT ra300o6MeH
Y McCnapeHue BOJBbL.

B cTe6/11X 1 KOpPHSAX MHOTOJIETHUX pPacTeHUH 3nuJepMa 3aMellaeTcss BTOPUYHON MOKPOBHOM
TKaHblo — nepudepmol. [lepyuzepMa cocTOUT M3 NPOOGKU M APYyTrUX KJeToK. [I[pobka cocTouT U3
OTMEPIIHX KJETOK, 000JI0YKU KOTOPBIX MPONUTAHbBI 0COOBIM BeIIeCTBOM (Cy6EepUHOM), TO3TOMY
npobka He mpomnyckaeT 4yepe3 cebs BoAy U rasbl. M3-3a 3Tol ocobeHHOCTH mnpobKa 3aujyiiaeT
pacTeHHe OT BBICOKMX TeMIlepaTyp JIeTOM, 3MMOU — OT X0JioZa U 60JIe3HETBOPHBbIX MUKpPOOpPra-
HU3MOB. Mex/ly KJeTKaMU NpobKUu obpasyroTcs veyesuuku. OCHOBHAs TKaHb NpeJCTaBJSET CO-
601 pbIXJIOE CKOIJIEHUE KUBbIX KJIETOK C 3all0JIHEHHBIM BO3/IlyXOM B NPOMEXYTKaX MeX/y HUMHU.
YeyeBHUYKH [103BOJISIET CTEOJII0 pacTeHUs AblIaTh. B cTBOJIax U KOPHAX /lepeBbeB U KYCTaPHHUKOB
eXXeroJHo o6pa3yeTcsi HOBbIA CJ0M NPOOKOBOM TKaHU. B pe3ynbraTe ob6pasyeTcs kopa 3a C4ET
CTapbIX NPOOKOBBIX C0€eB. [I0CKONBKY KJIETKHM KOpbl He 06/1a/jal0T CBOMCTBOM pPaCTArUMBATbCH,
TPeLMHbI B KOpe MOSBJISIOTCA M0 Mepe yTOJIIEHUS CTBOJIA JePEBbEB U KYCTaPHUKOB.
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[IpoBoasAmIaa TKaHb. ITa TKaHb 06ecneYMBaeT TPAHCIOPT BELIECTB B OPraHMW3Me pacTeHUS.
JTOT mpolecc obecrnedyrBaeTCs MPOBOAAINIMMH TKAaHSIMH CTEe0JISI U KOPHS KCUJIeMOU U PpJI03MOM.
Kcusema cozepkUT mpoBoAsilie TPYOKH U TpaxXeW/bl, 10 KOTOPbIM BOJila U pPacTBOPEHHbIE B
Hell MUHepaJIbHbIe BellecTBa MepeMelaloTcs OT KOPHsS KO BCeM opraHaM pacTteHus. Bo ¢uioame
MMEIOTCSl CUTOBUJHBbIE TPYOKU U CUTOBHJIHBIE KJIETKH, M0 KOTOPbIM OpraHUYecKHe BellecTBa,
o6pa3yroiuecs B mpoiecce GOTOCUHTE3A B JIUCTbSX, JOCTABJISIOTCA K [PYTUM OpraHaM pacTeHUs
(Puc. 2.7).

IIpoBoasIasa TKaHb

IloKpbITOCEMEHHbIE pAaCTEHUS ToioceMeHHBIE U CHOPOBbIE PACTEHUSA
[IpoBogslME [IpoBogsIME [IpoBogsIIME [IpoBogsAIME
3JIeEMEeHThI KCUJIEMbI 3JieMeHThbl $JI03IMbI 3JIeMeHTbhl KCUJIEMbI 3JieMeHTbl $JI03MbI

[IpoBogsiME KieTkn cuToBUAHOMN Tpaxeuapl CUTOBUAHbIE KJAETKHU
TpybO4yaTble KJIETKHU Tpy6KHU
Kcunema ®no03Ma
OpraHuyeckue
BelecTBa

PucyHok 2.7. JIBr>keHUe BellleCTB Yyepe3 NPOBOASILYI0 TKaHb.

MexaHM4YecKasa TKaHb — 3TO TKaHb, 06ecneyrBaoias NpoyHoCcTh (MOo/epP>KKy) OpraHoB pac-
TeHUU. PazinyatoT cieyrone BU/bl MEXaHUYEeCKOW TKaHU: Ko1/1eHXuMa COCTOUT U3 BbITSHYThIX
»KUBBIX, C TOJICTOH 000JI0YKOH, KJIETOK, C XJIOPOIJIACTaMH, KOTOpble MPUAAIOT OMOPY JIUCThSM U
MoJIOAbIM no6eraM. CK/1epeHXuma COCTOUT U3 MePTBBIX KJIETOK C TOJICTOM 000JI0YKOU U IeJIUTCS
Ha /JiBa TUIIA: [IJIMHHbIE JyOsiHbIEe U JpeBeCHble BOJIOKHA; KPYTJible CKJIeporAHble KJIeTKHU. CKie-
peuJiHble KJeTKU 00pa3yloT TBEpP/yl0 BHYTPEHHIOI YacTh MSAKOTH IJIOAOB TaKHMX pPACTeHUH, KaK
rpelikue Opexu, BUILHS U aOpPUKOCHI.

Kakoe 3HayeHue umerom ckiepeudHbvle Kaemku?

BbigesiuTesibHAas TKaHb. B Xo/e *KM3HEHHBIX MPOIECCOB B PAacTeHHUSIX 06pa3yloTcs pa3Jivd-
Hble BelllecTBa. Hanpumep, apupHble Macia, KayyyK, HeKTap, JeroTb, QUTOHIUbI U JP. BbIEJs-
I0TCS B OKPY’KaIOIIYI0 Cpe/ly CEKPETOPHBIMU KJIeTKaMy TKaHel. ITH BellleCTBa 3al[UIIAI0T pacTe-
HUSI OT BHEIIHUX BO3JEUCTBUM ()KUBOTHBIE, 60JIe3HETBOPHbIE MUKPOOPTaHU3Mbl), CAYKaT AJis
ONBbIJIEHUSI U pacIpOCTPaHEHUs MJIOAO0B. B MeAUIMHE IUPOKO HMCNOJIb3YIOTCSA 3PUPOMaACIAUYHbIE
pacTeHUs], TaKUe KaK MSATA, 3BKAJIHUIT, TMUH, Wajideld MycKaTHbIHU, YKPOII.

Y d4desoBeka U KUBOTHBIX DPA3/MYAIOT 3MUTEJTHAIbHYIO, CO€JUHUTEJbHYIO, MbILIEYHYIO U
HEpPBHYI0 TKaHHU.
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dnuTeNUaNbHasE TKaHb (QYHKIHO-

- - L . o
. , HaJIbHO JIeJIUTCS Ha MOKPOBHbBIN 3MUTEUN
OHOC/IOUHBIN Y J J » - .
LJIOCKMH 3MUTeHi J . U JKeJe3WuCTbld 3nuTeauil. [loKpOBHBIN
.‘; .l | d J 3MUTEJUHA COCTOUT U3 IJIOTHO NpHJiera-
, ¥ IOLUIMX KJIETOK, B KOTOPBIX MEXKJIeTO4-
AL L 3L 3 HOrO BeIllecTBa OYeHb Maso. [IOKpOBHbIN
OpHOCHOMHbIH KyOHUCCKHA [y nuuapuueckuid snurenin ONATEAMH  BBIIOJHAET TaKue byHKI MY,
SnUTE MK KaK 3all[iTa OpraHu3Ma OT BHEIIHUX BO3-

JleCTBUH, BcacblBaHUE MUTATEbHbBIX Be-
L I[eCTB B KpPOBb, ra3000MeH, Bbl/ieJIeHUE
P & 9 99 (s
: KieTky Kese3ucToro 3MUTENUsS Bbl-
M J J gy v | = o pabaThIBalOT MHUILEBAPUTEIbHbBIE COKH
ot Bt i bbb ¥ TFOPMOHBL 3almuTHasA QYHKIHUS MPOSB-
’ JISIETCsS B 3aliUTe TKaHEW >XKUBOTHBIX OT
OnHoCIOAHBIA § MHoroc/1oiHbIA _ TIOBPEX/IeHWH, MepenajioB TeMIepaTyphl
OUJINHAPHUYECKHUH 3NN TEJINN OUJINHAPUYECKHUH 3NIUTEJINH U Bpe,ZLOHOCHbIX MHKpOOpFaHI/I3MOB. STI/I
OYHKIMU BBIMOJHSAET KOXa >KUBOTHBIX.
[l KHLIEYHOTO SMUTEeNUsl XapaKTepHa
bYHKIMS BCachlBaHUS MUTATENbHBIX Bel[eCTB B KPOBb. C MOMOIIBI0 3TUX TKAHEH MPOUCXOJUT
BCacblBaHME MUTATEJbHbIX BEIleCTB M3 KHUIIEYHUKA B KPOBb. JNUTENUN JIETKUX BbINOJIHSET
bYHKIMI0 ra3006MeHa, a Y HEKOTOPBIX KUBOTHBIX B ra3000MeHe y4acTBYeT W KoXKa. Buijesu-
TeJbHYI0 QYHKLUIO BBINOJIHSAET 3MUTEJUN OPraHOB Bbl/eJeHHS.
I[IpumMepaMy TKaHeid BHYTpPeHHed cpeabl (CoeJUHMTE/IbHOW TKaHM) SIBJSIOTCA XPAII,
KOCTHasl TKaHb, KPOBb U JiIMMa, TKaHeBasl KUJKOCTb, XKUpoBas TKaHb (Puc. 2.9). Mexy KieT-
KaMU TKaHel BHYTpPEHHeH cpe/ibl MHOTO MEXKJIETOYHOTO BelleCTBa.

PucyHok 2.8 Tynbl anuTeNHalIbHON TKaHHU.

Poixs1as [lnoTHast XpAaueBas KocTHas KpoBb
CoegHHUTEeJIbHadA CoeaAHHUTEeJIbHasA TKaHb TKaHb
TKaHb TKaHb

PucyHok 2.9. Buabl TKaHel BHYTpPEeHHEHN cpejibl.

XpsilieBast U KOCTHasi TKaHU BbINOJIHAKT B OpraHU3Me ONOPHYI0 U 3aluTHYI0 ¢yHkuuu. Ha-
IpUMep, CKeJIeT XPpALIEeBbIX PbI6 COCTOUT U3 XPALLEBON TKaHHU.

KpoBb, 1uMda 1 TKaHeBas KUJKOCTb 06€CeYrMBaOT TPAHCIIOPT BeLeCTB B opranusme. Kposb
COCTOUT U3 KJIETOK (3pUTPOLUTOB, JEUKOLUTOB, TPOMOOLUTOB) U MEXKJIETOYHOIO BeleCcTBa —
IJIa3MBl.

’KupoBas TKaHb COCTOMT U3 KUPOBBIX KJIETOK Y 3aljyIlaeT OPraHMW3M >KUBOTHBIX OT MeXa-
HUYECKHUX BO3JeUCTBUU U X0J10/a (TOJIEHb, MOPK, KUT). B KauecTBe pe3epBa B 3TUX KJeTKaX
OTKJIaAbIBAETCA XKUP.

HepBHasA TKaHb $SIBJIsIeTCSI OCHOBHOM TKaHblO, obecneyuBawlleld ynpasieHue TesoM. Ilo
CTPOEHUI0 U QYHKIHMAM 3Ta TKaHb COCTOUT U3 MEXKJETOYHOTO BelleCTBAa U JBYX THUIIOB HePB-
HbIX KJI€TOK: HEMpOHOB W HeHporauu (Puc. 2.10).

HelipoHb! BbINOJHAKT GYHKLUUHU NPUEMa, aHa/M3a U Nepefjlayd paspakeHusl.
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JeHapuTel

/ Teso
AkcoH
MuesnirHOBast
060JI0YKa
Anpo

Pucynok 2.10. HepBHad KJeTKa.

==\

CkesleTHas MbIIIa

CepneyHas

[nagkas mbiia

PucyHok 2.11. Mpllie4yHasl TKaHb.

Teso HeWpoHa HMeeT AJUHHBIA OTPOCTOK,
aKCOH, U KOPOTKUE MeJIKUE JeHIPUThIL.

Heliporsivs — 3TO KJIETKU C KOPOTKHMH BbI-
poCcTaMy, pacroJioKeHHble MeXJy HeHWpOHaMH
Y BBINOJIHSAWIIME QYHKLUMNA NHUTAHHUSA, 3alUTHI,
ONOopbl HEMPOHOB.

MblnieyHass TKaHb. MpllieyHass TKaHb
MMeeT CBOMCTBO COKpallaTbCs, obecredynBas
JIBIDKEHUEe 4YeJsIoBeKa U XKUBOTHBIX. [lo cBoeMy
CTPOEHHUI0 pa3jiM4yarT 3 BUJA MbIIIEYHOU TKa-
HU: IVIaJiKasi MYCKyJlaTypa, CKeJeTHas MbILILa,
cepAeyHas MbILILA.

[nagkasa MyckysnaTypa HaxoAWTC B CTeH-
KaxXx BHYTPEHHHUX OPTaHOB, TAKHUX KaK >XeJyJO0K,
KUIIEYHUK, KPOBEHOCHbIE COCY/lbl, OpPraHbl BbI-
JfeneHusi. CkesieTHble MbILIIbI 06eCNeYMBalOT
JBM>KEHUS TOJIOBBI, TYJIOBULIA U HOT, a cepAed-
Hble MBbIIIIBI 00€CMeYnuBalOT COKpalleHue Cepa-
ua (Puc. 2.11).

JEJIAEM BbIBO/IbI

¢ B MHOrokJIeTOYHBIX OpraHu3Max KJeT-
KU OJIMHAKOBOTO CTPOEHHUS, NMPOUCXOXKJIEHUS U
bGYHKIIMM 06 be/IJMHEHBI B OMOJIOTUYECKHE CUCTe-
Mbl — TKaHU. Y pacTeHHUH pa3/MuyaloT OCHOBHYIO,
HaKOMUTEJIbHY0, MOKPOBHYI, MeXaHHUYECKYIO,
NPOBOJSILYIO U BbIAEJUTENbHYI0 TKAaHH.

ITPUMEHAEM HOBBIE 3HAHUA:

3HaHUe U IOHUMaHue

1. YTo Takoe TKaHb?
2. 3 kaKuxX TKaHel COCTOUT TeJIO YeJIOBeKa U
>KUBOTHBIX?

3. OxapakTepH3yHTe OCHOBHbIE TUIIbI TKAaHEH U UX QYHKIUMU.
4. HazoBuTe BUAbl U GPyHKLHUHU 06pa30BaTEIbHON TKaHU.

5. KakoBel BUibl U QYHKIUU MOKPOBHON TKaHU?

6. OxapakTepusynTe BUAbI U GYHKIMH MeXaHHYeCKOU TKaHH.

IIpumeHeHue. BHuMaTebHO U3yuyuTe TeMy «TKaHU» U 3alOJIHUTE TabJIHLY.

TkaHb

CTpykTypa

dyHKUIUMN

AnHanus. CpaBHI/ITe 11O BbIINTIOJIHAEMbIM (l)YHKU,I/IHM IIOKPOBHbI€ TKAHHU paCTeHI/Iﬁ U I TEeJ/IMaJIbHbIE

TKAaHH »XHNBOTHBIX.

CunTte3. M306pasuTe pa3sHOOOpa3ue pPACTUTENbHBIX U XKHBOTHBIX

TKaHeH B BUA€ KJylaCTepa.

Onenka. OueHUTe Ha IpUMepax CBsA3b GYHKIUMNA TKaHEH C UX CTPYK-

TYpOM.
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2.3. IABOPATOPHOE 3AHATHE
1. YBEJIMYUTE/IbHBIE ITPUBOPBI

Iles1b: 3HAKOMCTBO CO CTPOEHHEM, MEXaHHU3MOM pPabOThI JIYIbl U MUKPOCKOIA.
Heo6xoauMoe 060pya0BaHUe: JIylla, MUKPOCKOII, TabJ/IMIbl, TPpaBUIa PabOTHI.

MpaBua 6e30MacCHOCTH: ﬁ 0

1. BbinosiHATH J1ab0paTOpHbIe U MPaKTUYeCKHUe 3aHATHSA N0/, pyKOBOJCTBOM IpenojaBaTesis.

2. [IpurotoBbTe HEOOX0AUMOE 0O0PY/OBaHME M PACIOJIOXKUTE ero Ha pacctosgHuu 10 cm ot
Kpasl cToJsa. Y6epUTe JIMILIHUE BellU.

3. HactpoiiTe npu6opsl, NpoBepbTe 1[eJI0CTHOCTb MOCYABI.

4. locne sKcliepuMeHTa BBIMOWTE BCIO MOCYAY U NepeflaiTe €€ YUYUTeIo.

5. He 3a6yabTe BbIMBITH PyKH C MbLJIOM IOCJI€ 3aBEPLIEHUS] 3KCIIEPUMEHTA.

Ilopsagok paGoThI:

. PaccmoTpuTe yBesnnuuTeNbHbIE TPUOGOPHI.

. U3yuynTe cTpoeHue aynsbl.

. O3HaKOMbTeCH C MpaBUJIaMU pabOTbl C MUKPOCKOIIOM.

. BHUMaTesIbHO U3yYUTE MUKPOCKOII, €r0 ONTUYECKMe U MeXaHHW4YeCKue 4acTH.
. HapucyiiTe B TeTpazu n3obpakeHHe MHUKPOCKOIIA.

. O603HaUbTe YaCTU MUKPOCKOIA B TeTPa/H.

N Ul W

Okyuap

MakKpoBUHT

./ MUKpPOBHUHT

“lllraTuB

Ty6
—_T

OO0BbeKTUB

¥

[IpegMeTHBIN
CTOJIMK

O 7. 3ano/iHMTE TAGaULY.
.

3epkaJjio YacTn MUKpockona | PyHKuusA
Okynsip

06beKTUB

Ty6yc

[IpeaMeTHBIN CTO

3epkaJjio
BuHT
ITaTus

[TopcTaBka

Pe3ynbTaT: Npuo6peTeHbl 3HAaHUSA O CTPOEHUHU, QYHKLUUAX YBEJWYUTEJbHbIX NPUOOPOB -
Jlylibl © MUKPOCKOINA, pa3/IMYalTCsA UX COCTaBHbIE YACTH.

06cyauTe U caesaiTe BBIBOA:

1. Kakoe 3HayeHMe UMeeT OTKPbITHE MHUKPOCKOINA B Pa3BUTUH HayKU?

2. Kakue 3ajayv MOTyT peliuTb COBpeMEHHbIe MUKPOCKOIbI?
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2. IPUTOTOBJIEHUE BPEMEHHOTI'O MPENAPATA U3 PACTUTE/JbHBIX TKAHEU

Ilesib: HAyYUTbCS TOTOBHUTb BPEMEHHBIM NpenapaT U3 pacTUTEJNbHbIX TKa-
HeMu.

Heo6xoauMoe 060pyAOBaHME: MHUKPOCKOI, IpeJMeTHOe W IOKPOBHOE
CTEeKJIO, IpenapoBa/ibHasl UIJIA, CKaJIbIleJib, JYKOBHUIA, pACTBOP H0/|a, MUIETKA,
dunbTpoBasibHas 6ymara.

llpaBuia 6e3omacHOCTH: E} o &

1. BeinosiHAKTE J1abOpaTOpHble U NPAaKTUYECKUE 3aHATHA 10/, PYKOBOACTBOM IpenojaBaTesis.

2. BHMMaTe/sibHO NPOYUTANTE UHCTPYKIHIO 110 0OYYEHHUIO.

3. Haiigute Heob6xoAMMOe 060pyZl0BaHUE U YCTAaHOBUTE €ro Ha CToJie. YbepUTe JIMLIHEE.

4. [IpoBepbTe HACTPOMKY MHCTPYMEHTOB, LIeJIOCTHOCTb NocyAbl. He ucnosb3yiiTe TpecHyBLIME
MPOOGUPKHU U KOJIObI!

5. [locne akcnepuMeHTa BbIMOWTE BCIO MOCYAY U NepeaiiTe eé YIUTEIIo.

6. He 3a6y/ibTe BBIMBITH PYKH C MbLJIOM IOC/I€ OKOHYAHHUS IKCIIEPHMEHTA.

19 n3y4eHUs TKaHeM pacTeHUM U MX KJEeTOYHOTO CTPOEeHHS HCNOJIb3YIOT pas/M4Hble INpe-
napatsbl. [Ipy uccief0BaHMY TKaHEH MOKHO HCIOJIb30BaTh KPACHBIN JIYK.

Iopsapok pa6oTel: 1. KanHuTe Kamiio BOJbl MUIETKOM Ha 4YWUCTOe NpeJMeTHOe CTeKJIO.
2. PaspexbTe JIyK € MOMoLIbI0 cKabness. 3. OT/e/uTe NMHLETOM TOHKYI0 KOXUIY pa3pe3aHHOoro
Jayka. 4. [1o/10)kUTe TOHKYIO KOXKHUIY JIYyKa Ha KaIlJIl0o BOJbl Ha NpeAMeTHOM cTekse. 5. KanHuTte
Ha Hero Kalvilo pacTBopa Hoja. 6. HakpolTe MOKPOBHBIM CTEKJIOM M yOepUTe U3JIHILIKKA BOJbI
dbunbTpoBasibHOM Oymarou. 7. HabutopalTe cHavyasa B 0O'bEKTUB C MaJIeHbKUM yBEJUYEHUEM,
3aTeM C OOJIbIUMM yBeJW4YeHHeM. MOXXHO NpPUrOTOBUTH aHAJIOTUYHBIA IpenapaT, B3sB Cpe3
KJIyOHA KapTodeJis, IPOPOIILEHHOr0 3epHa MIIEeHUIb], a TAKKe MAKOTH IJI0J[0B IPyIIN UJIH alBBI.

Pe3yabTaT: cpopMUpOBaHbI UCCIEA0BATENbCKUE HABBIKU My TEM MPUTOTOBJIEHUSI BpEMEHHbBIX
npenapaToB M3 OPTaHOB PACTEHUW U U3YYEHHS UX MOJ MHUKPOCKOMOM. ITO CO3/JjaeT OCHOBY JJisl
Hay4YHbIX BBIBOJIOB O CTPOEHHHU M CBOMCTBAX >KUBbIX OPraHU3MOB.

Oo6cyaure u ciaenaiite BbIBO/AbI.
1. MokHO JIM IPUTOTOBUTb BpeMEHHBIW penapaTr U3 JIln60ro opraHa pacteHus?

2. Jlns yero KamalmT BOAY NPU NMPUTOTOBJIEHWU BPEMEHHOrO NpenapaTa’?
3. 3ayeM u3yyaTh MpenapaTr CHayaja IpU MaJeHbKOM, a 3aTeM IPU OOJIbILIOM YBEJTUYEHUU?
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3AZJAHHUA K TJTIABE 11

1. Mexxy c10BaMHM, NPUBEIEHHBIMU B IIEPBOU CTPOKe TaGJIMIIbI, CYLIeCTBYeT OIpejeseHHast
3aKOHOMEPHOCTb U CB3b. [10 aHA/JIOrUM 3aMOJIHUTE BTOPYIO CTPOKY TaOJIHIIbI.

1.

Appo

JyKapuoT

2.

?

[Ipokapuot

2. BbibepuTe XapaKTepUCTUKU AJs1 MPeJCTaBJEHHOr0 HUXKe PUCYHKA.

1) >KMBOTHas KJETKa;

2) pacTuTesbHas KJIETKa;

3) uMeeT NJIACTUAY;

4) oTCyTCTBHE IMJIACTU/bL;

5) kaeTo4yHasa 060J109Ka TOJICTAs;
6) kJeTO4YHasA 060JI04Ka TOHKas.

3. OnpenenuTe 5 NpU3HAKOB cx0AcCTBa (A) U 3 oT/IMYUTEbHbIe YepThl (B) pacTuTebHOM
Y ’KMBOTHOHW KJIETOK.

1) uuromniasma

2) aapo

3) nlacTuAbl

4) KJIETOYHBIN LEHTP
5) MUTOXOHAPUU

6) nrM30coMa

7) xomiuiekc [onbmKy
8) BakyoJib

9) pubocoma

4, OnpesennTe COOTBETCTBUE MeX/y TUNAMU TKaHeW U UX QYHKLHUAMHU.

Ne Bua TkaHun OTBeT DyHKIUA TKaHU
| Mompesmas men A TkaHb, O?GCHG‘{I/IBaI-OIJ.LaH NPOYHOCTH (MOAJIEPKKY) OPTaHOB
pacTeHUM.
2. | HepBHad TKaHb b MMeeT CBOMCTBO COKpallaThCs.
3. | OcHOBHas TKaHb B O6ecnedyuBaeT TPAHCIOPT BEIECTB B OpraHW3Me pacTeHus.
4. | llpoBopsAlas TKaHb r 3auyiaeT pacTeHWe OT BbICOKOW TeMIepaTyphl.
5. | MeieyHas TKaHb yi | 3amuuaeT OpraHM3M OT BHEUIHUX BO3/IEUCTBUH.
6. | MexaHnuyeckasi TKaHb E OcyiecTBasieT GOTOCUHTES.
o CoeAnnuTe/bHAA K BocnpruHuMaeT pasZipakeHue.
TKaHb
O6pasoBaTesibHast 3 Cay>KUT [J151 ONbLIEHUS LIBETKOB U pPaclpoCTpaHeHUs
TKaHb IJIOZIOB.
9. | dnuTenvasbHas TKaHb u CoenuHseT OpraHbl.
10. | Pazpensioniass TKaHb K 06J1aiaeT c10COGHOCTHIO K POTOCHHTESY.

5. /lBoe fpy3eil u3y4yusd JaHHble O TKAHSAX U NPHULUIM K CIEeAYIOLUIEMY BBIBOAY: MOKpOBHAas
TKaHb Yy pacTeHUH U 3NMUTeNHATbHAsA TKaHb Y )KUBOTHBIX BBINOJHSIOT MOYTH OAHY U TY Ke QYHK-
1[I0, TO3TOMY 3TH TKAHU COCTOSIT U3 OJUHAKOBBIX KJIeTOK. CYMTaeTe JIM Bbl UX BbIBOJ, IPABUJIb-

HbIM?
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A
IJTABA 111

OPTAHbI 1 CUCTEMbI OPTAHOB

3.1. BETETATUBHBIE OPTAHBI IIBETKOBBIX PACTEHUA. KOPEHb

BbLIABJIAEM IPOBJIEMY. B 1937 rony HeMeLIKOMY ecTe-
crBoucnbiTatento X. XK. JJUTTMepy yAasoch HacuuTaTh Ha
pacteHuu Pk 143 KOpHS mepBOro nmopsgaka, 35 ThicA4 BTO-
poro mopsjaka, 6osiee 2 MUJIJUOHOB KOpPHEW TpPEThEro IMo-
psjka v 6osiee 11 MUIJIMOHOB KOPHEN 4eTBEPTOro MOpsAKa.
O6masa JJyiMHa KopHed cocraBjseT 622 km. MoxeT Jiv 3Ta
vHboOpMaLus CTaTh TOJYKOM K 00CYK/J€HUIO0 HOBOW TeMbI?

BeeemamusHble opaaHbl
e [eHepamugHble 0p2aHbl
e [1a8HbIll KopeHb » Bokosoll
KopeHb o [IpudamouHblii
KopeHb ¢ KopHesasi cucmema

OTKPBIBAEM HOBBIE 3HAHMUA. PacTeHue KakK L|eJIOCTHBbIM OpPraHU3M COCTOUT U3 CTPYK-
TYPHO U QYHKIMOHAJbHO CBA3aHHBIX OpraHoB. OpraH — 3To 4YacTb OpraHU3Ma, MMewllas olpe-
JleJleHHOe CTPOeHHe U BBINOJIHAWLAA onpejeéHHyo GyHKIHI. OpraH COCTOMT U3 pa3/IMYHBIX
KJIETOK U TKaHeH, NPUCNOCOOJIeHHbIX K BbINOJHEHHUIO ONpe/e/éHHON QYHKLUMHU. Y pacTeHUH
CTebJIY, JIMCThA U NMO0OEry BBINOJHAT ONpe/ie/iéHHble QYHKIIMHA KaK OpraHbl U BMecTe 00pas3y-
I0T cucTeMy nob6eros. [J1aBHbIM, 60KOBbIE U NPUAATOYHbIE KOPDHU BMeCTe 00pa3yloT KOPHEBYIO
CUCTEMY.

HapyeHune xxu3HeeATebHOCTH OJHOTO OpraHa CKa3bIBaeTCH Ha APYrUX )KU3HEHHO BAXKHBIX
npoueccax. [lopaxxeHue KOpHeBOM CUCTeMbl NPUBOAUT K HApPYyLIEHWI0O MUHEPAJIbHOIO NMUTAaHUA
pacTeHui.

OpraHbl pacTeHHUs TeCHO CBs3aHbl JpYT C APYyroM, NO3TOMY pacTeHUe NpeJCTaBjseT CO60M
11eJIOCTHBIA OpraHu3M - 6uoJiorudeckyto cuctemy (Puc. 3.1). PacTeHne — »KMBOW OpraHU3M, OHO
NWTaeTCd, AbILINAT, PacTET U pa3MHOXaeTcd. [IuTaTesbHbIE BelllecTBa, o6pa3syrouuecs npu ¢o-
TOCHHTE3€e B JIMCTbAX, UCIOJB3YIOTCHd BCEMHU JAPYTMMU OpraHaMu pacTeHusd. [loriowméHHas us
[I0YBBI BOJla U PaCTBOPEHHbIE B He MHUHepaJibHble BellleCTBA JAOCTUTAIOT KAaXA0M KJIETKHU pac-
TeHUH. [l03HAaKOMUMCH CO CTPOEHHEM OPraHOB LIBETKOBOI'O pacTeHUd. DYHKLMOHAJIbHO OPraHbl
pacTeHUH MO TUNY QYHKLHUU ObIBAIOT: BereTaTUBHble U reHepaTHBHBIE.

PucyHOK 3.1. PacteHue - 3TO eJI0CTHadA ouoJioruyeckasl CUCTEMa.
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OPTAHbI PACTEHUI

BereTtaTBHbIE€ OpPraHbI FeHepaTHUBHBIE OPraHbI
KopeHb U mober [IBeTOK U mJiof
O6ecneyrBalOT GOTOCUHTE3, [IbIXaHHE, POCT, pas- BbIMo/MHAIOT GYHKIUMU, CBSI3aHHbIE C

BUTHE, TPAHCIHOPT BeLIECTB, BET€TATHUBHOE PA3MHO- | pA3MHOXKE€HHUEM paCTeHI/IIL/’I.
XKeHue.

KopeHb - 1o0A3eMHBbIM BereTaTHUBHBIU
opraH pacteHus. KopeHb obecrneuuBaeT yKpe-
IJIeHUe pacTeHUs B [I0YBe, NOTJIOIEHUE BOJbI
Y PacCTBOPEHHBIX MMHEpPAJbHBIX BELIECTB U
nepeiBKEHHUS] HUX K HaJI3eMHbIM OpraHaM
pacteHuil. Kpome Toro, 4To B KOpHe HaKamJu-
BAalOTCA MUTaTeJibHble BeIleCTBa, OH TaKXe
CAY>XUT OpPTraHOM BereTaTHUBHOT'O pa3MHOXe-

HUA. PucyHok 3.2. Bupnl PucyHok 3.3. llpupaTo4yHble
[lo pasBuUTHIO pacTeHMH KODHH  JieJAT- KOpHeH. KOPHH GEroHMH.

cs Ha IVIaBHble, 60KOBbIe U NPUJATOYHBIE.

[71aBHBIN KOpEeHb pa3BUBAETCS U3 3apOAbILIEBOr0 Kopeluika ceMeHU. [[puiaTouHble KOPHU 00-

pa3yloTca U3 cTe6/1s WM JUcTa. BOKOBbIe KOPHHM pa3BUBAOTCA U3 IVIABHOTO, IPUAATOYHOTO U

OOKOBBIX KOpHeW. bOKOBbIe KOPHU OBIBAIOT IMEPBOTO, BTOPOTO U TaK Jlajiee MOPsAKOB.
COBOKYNHOCTb BCEX KOPHEN pacTeHHs Ha3blBaeTCsl KOPHEBOM cucTeMOM. [1o cTpoeHuI0 Kop-

HeBasl CUCTeMa JIeJIUTCS Ha CTepPKHEBYI0 1 MOYKOBaTYyIo.

KopHeBble cucreMbl

CTep)KHEBaﬂ KOpHeBasdA CUCTeMa MoukoBaTas KOpHeBasdA CuCTeMa

npuaaTo4HbIe

rJIaBHbIH KOpHH

KOpeHb

GOKOBble KOPHU

{ AGON, GOKOBbIE [
AR KOpHH .!
CTep>kHeBasi KOPpHeBasi CICTeMa pa3BUBAETCs U3 3apo/blilie- f&%\
BOT'0 KOpelllKa U 00pa3yeT MpUIaTOYHble KOPHU. Y ABYA0JIbHBIX

pacTeHUM 4allle BCTpedyaeTcsl CTep)KHeBasi KOpHeBasl CMCTeMa. PucyHok 3.4. Jlo npuljunku

Y OZHOITONBHBIX PACTEHHI NMEPBUYHBIN KOPEHb B CEMEHHOM Me- KOHYHKa KOpHS.
IIOYKEe TIepecTaeT pa3BUBaThcsA. B pesynbrare W3 MCXOAHOTO CTEOIIs
CEMEHHOU KOpOOOYKH BBIPACTAIOT MPUJATOUHBIE KOPHHU, a U3 HUX —
O0KOBBIE, U (HOPMUPYETCSI MOUKOBATasi KOPHeBasi CHCTeMA.

Ecnu nensmascs 4acTh Ha KOHYMKE KOPHS OyleT MOBpeXJeHa,
€ro pocT MPEKPATUTCA U YCWINTCA 00pa3oBaHUE OOKOBBIX KOPHEH.
[Ipyn oOmnbHOM ypoXkae TaKUX pPACTEHUHM, KaK MOMHUAODHI, Kamy-
cTa, Oonrapckuii meper; pacTeHUsl BBIPAIIMBAIOT U3 CEMSH, a 3aTeM
OTIIUIIBIBAIOT KOHYMK KOPHS IEepes IEepecaigkold Ha APYyroe MecTo
(Puc. 3.4-3.5).

Kopenb, kak U zpyrue opranbl pacT€HUH, JIBIILIHUT KHUCIOPOIOM.
[ToaToMy HEOOXOAMMO TPOBOAUTH PBHIXJICHHWE MOYBBI, HA KOTOPOH

PucyHok 3.5. [locyie NpUILUITKU
KOHYMKA KOPHSI.

BBICA)KEHO PACTEHHE.
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VY HEKOTOPBIX PAacTeHUH B pe3ylbTaTe MPUCHOCOONEHUS cTeONs K BBITOJHEHUIO JOTOIHUTEIBHBIX
(GYHKIUI MOSBUINCH KOPHU, H3MEHHUBIINE (hopMmy.

KopHaenuionbl. ¥V Takux pacTeHMH Kak MOPKOBb, pella, peiuC U CBEKJIAa KOPHEIUIOAbl 00pa3yroTcs
IpU U3MEHEHUU (hOpMBI ITIABHOTO KOPHSA. B KOpHEIofax HakalIMBalOTCsS OpraHWYecKHe BELecTBa U
MUHepasibHbIe conu (Puc. 3.6). B cocTaBe KOpPHEIUIOOB COAEPKATCSl BUTAMHHBI, OHU IIUPOKO HCIOJb-
3yIOTCSl B NUIIEBOM MHIYCTpPUM, B MeaulMHe. Hampumep, oueHb moie3Ha MOPKOBb, OHA YKPEIUISET
BOJIOCHI, HOTTH M 3yOBbl, YJIydllaeT COCTOSHHE KOXBbI, CTAa0MIN3UpyeT UMMYyHHUTET. B cocTaBe kopHe-
wioja pensl copepxkutcss ButamuH C, ButamuHbl rpynmnsl B. AGy Anm nOn CuHa peKkoMeH0Ball COK,
MIPUTOTOBIICHHBIN U3 PEAbKH, OOITBHBIM OPOHXUTOM.

KopueBoii kiayoenb. KopHeBoil ki1yOeHb 00pa3yeTcs 3a cu€T u3MeHeHHs (OpMbI OOKOBBIX M TIPH-
JTATOYHBIX KOpHEH pacteHus. [lurarenbHble BellecTBa HAKaIlIMBAIOTCSA B KOPHEBBIX KIIyOEHbKax Oarara
U TreopruHa.

OmnopHble KOPHM — 1TO BTOPUYHBIE KOPHH, KOTOpPBIE Pa3BUBAIOTCS HEMOCPEICTBEHHO M3 CTEOIS
U PacTyT BHH3, BBICTyHasi B Ka4eCTBE CTOJIOUATOW OMOpHI A Tena pactenus (Puc. 3.7).

Bosaymnbie kopHu. PacteHus, mpouspacTaroiiye B TPOIMMUYECKHUX JeCaX, UMEIOT BO3AYLIHbIE KOPHU
(Puc. 3.8).

IIpucocounsie KopHU. [IprucOoCKM pa3BUBAIOTCS y pacCTCHH-TIApPa3UTOB (ITOBWIIMKA, 3apa3uxa).
[Ipucockn — 3TO BHIOW3MEHEHHBIE TPUAATOYHBIE KOPHH.

[1aBHBIN
KOpEeHb

BokoBbie kKopHHU

PucyHok 3.6. KopHeniof, PucyHok 3.7. OnopHble PucyHok 3.8. Bo3ayiiHble
CBEKJIBIL. KOpHU GaHbsIHA. KOPHU OpXHJEeH.

JEJIAEM BbIBO/IbI

» KopeHb paspacraeTcs 3a CY€T JieJieHUs KJeTOK o6pa3oBaTesibHOW TKaHU. OH MPOHUKAET
MeX/y TBEPAbIMH YaCTHLAMH IOYBbI, U3 KOTOPOU MOIJIOIAeT BOAY U MHUHepasbHble BEIIECTBA,
yeM obecrneyrMBaeT NUTaHUe pacTeHWU. KopeHb HaKamJMBaeT MUTATeJbHbIE BELIECTBA U CAYKUT
OpraHoM pPa3MHOXKEHUSl PaCTEeHUSI.

o Jlnst 93¢ deKTUBHON paboOThl KOPHS BaXKHYI0 POJIb UTPAIOT YCJIOBUSI OKpPYKAIOIeH cpefpbl.

MPUMEHEHUE HOBBIX 3HAHUM

3HaHMe U MOHUMaHHe

1. 3 KaKHUX OpraHoB COCTOUT PACTUTEJIbHbIN OpraHusm?
2. Ha kakuve BUJbI [JeJSATCS KOPHU?
3. UTto coboil npejicTaB/aseT KOpHeBas cucrema?

IIpumeHeHue. KakoBO 3HaueHUe pPhIXJIEHNS [TOYBHI [JIJ1s1 KOpHeN
U ypoxasa?

Ananus. Kakoe 3HaueHHe MMeeT KOpPHENJIOZ, AJisi MOPKOBHU?

CuHTe3. BaXKHOCTh M 3HAUYeHHe arpoTEXHUYECKOTo MpPUEMA,
M300paXKeHHOTO Ha KapTuHKe. Kakue KOpHM 06pa3oBaMCh MpH 3agaHue

?
HACbINaHUHN HOYBbI! Kakue KopHU 06pa30Ba/uCh

Ouenka. U3 xakod 4YacTH CTe6sisl pa3sBMBAeTC KOPEHb?  [pM HachIAaHWM MOYBbI?
Kakue pakTel f0Ka3bIBAIOT 3TO ABJIeHHE?
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3.2. I[loGer

BbIABJ/IAEM ITPOBJIEMY. IluTaTenbHble BellleCTBa HaKa-
MJIMBAIOTCS B KJAYOHAX 6aTaTa U kapTodessa. Ho nouemy Kiy-
6eHb 6aTaTa ABJSETCSA KOPHEM, a KJ1ybeHb KapTodess — 1mo-
6erom? Kakue JjokaszaTe/ibCTBA MOXXHO INPUBECTHU /Il ITOr0?

OTKPBIBAEM HOBBIE 3HAHUA. [lober - Ha3eMHbIA OpraH
pacTeHHUM, COCTOALMU U3 cTebJs, ucTa U U3 novek (Puc. 3.9).

Ctebesib — 3TO oceBo opraH nobera. CTe6esib TPAHCIOPTUPY-
eT BO/ly U paCTBOPEHHbIE B HEH MUHepaJIbHble BellleCTBa, a TaKKe
OopraHUYecKue BelllecTBa, 06pasywolnuecs B npouecce GOTOCUHTE-
3a B JUCTbAX. CTe6JM BBINOJHAKT QYHKIUKA POTOCUHTE3a, HAKO-
IJIEHUs] TUTATeJNbHbIX BEIleCTB, CAYXaT JJis BEreTaTUBHOIO pas-
MHOXeHUs. YacTb cTebJid, I/le pacrnoJoXKeHbl JUCTbSl U OGOKOBBIE
no6eru, Ha3bIBaeTcs y3/10M. [IpOCTPaHCTBO MeX /1y COeJUHEHHBIMU
y3JlaMU Ha3blBaeTcs Mmexcdoy3Jue.

[lo HanpaBJ/ieHHIO POCTa CTe6JIM Pa3HOOOPaA3HHBI.

Y npsMocTossuux cTebsied (s6J10HS, MIIEHMLA) OHU PACTyT B
BepPTUKAJIbHOM HaNpaBJIeHUH, IOTOMY YTO MeXaHHU4YecKasl TKaHb
XOpOIlIO pa3BUTA. Beloljuecsa pacTeHus pacTyT, 06BUBas Jpyrue
pacTeHUs1 UM 06y onopy. Tak pacTET BUHOrPaJl, ThIKBA, OTyp-
bl ¥ ropox. [lonsyyre crebsn (3eMJSHUKA, JlamyaTKa) pa3pacra-
I0TCsl, IIyCKasl 10MOJIHUTE/IbHbIe KOPHHU.

Pa3HOBHUHOCTH CTe6JIei

IIpsaMmocTossuue Jlazamwiiue Beromjuecs

bazunuk

Cucmema no6ezog o [lobez
e Medicdoysaue o Y3en o
Jlucm o [Noyka

Bepxymeunasa noyka
a

[Tazyxa JII/ICTB l? V3JIbI

Mexoy31uda

PucyHok 3.9. CucteMa cTebs.

Ilos13yyue

IToyka - 3a4aTOYHBIN no6er, COCTOHIJ_II/II\/’I N3 3a4daTO4YHOI'O CTe6JIH, JIMCTBEB U IIOYEK. CHapy-
KU OO0JIbIIMHCTBO MOYeK IMOKPBITHI YellyAMH (BI/IAOI/I3MeHeHHbIMI/I J'II/ICTbHMI/I), npeaoxpaHAaro-
MNMHU HUX OT BBICBIXaHHA, X0JI044d U XKAPbI. BerYU_Ie‘-IHaH [I0O49Ka pacCIloJIOKEHa Ha BEPXY no6era,

a 60KOBasl — B Ma3yxe JIUCTbeB. M3 6OKOBBIX MOYEK pa3BUBAIOTCS
006pa3yroTcsa Ha KOPHAX U JUCTbAX (Puc. 3.10).

nob6eru. [IpygaToyHble NOYKHU
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BereraTuBHas mo4ka leHepaTHBHaA MOYKa

_ O6ojoyka
3avyaTOYHBIN
JIUCT .
— 3ayvaToyHbIH
3ayaToyHble LIBETOK
MOYKHU

PucyHok 3.10. CTpoeHre NOYKH.

JlucTt - 3T0 60KOBOM opraH no6era. JIUCT BbINONHAET TakMe QYHKLIUH, KaK GOTOCUHTES, UC-
napeHue BOZbl (TpaHCOUpalys), ra3000MeH U BereTaTUBHOE Pa3MHOXXE€HUe, HAKOIJIeHUe MUTa-
TeJIbHbIX BeleCTB. JINCT COCTOUT U3 JIMCTOBOM MJIACTUHKU M yepewka (Puc. 3.14). Y HeKOTOpBIX
pacTeHWH pa3BUBANTCA NMPUJUCTHUKU.

¥ N |0Yed

YepemKoBbId JIUCT CUJISIUMH JTUCT [lapannenbHoe [Jlyroo6pasHoe [lanbuatoe Ilepucroe

PucyHok 3.11. PazHooGpasue JIMCThEB. PucyHok 3.12. ’KunkoBaHUe JIMCTHEB.

JIucThsl TaKUX pacTeHUH, KaK s6JI0HS, IPylla, TOMOJIb, TPELIKUNA OpeX, MHXKUP, BUHOTPaJ, Ory-
pel U JbIHU YepelIKoBble. JIUCThSI TaKUX PAaCTEeHUH, KaK THJIbIaH, madpaH, cadJiop, NIIeHULa,
KYKypy3a, sUMeHb U pUC NPUKPEIIAIOTCA K CTe6J110 6e3 yepellika, OHU Ha3bIBAIOTCH CUASYUMU.
(Puc. 3.11).

JIUCThSI UMEIOT KUJIKH, KOTOpble MPUJAAIT UM MPOYHOCTb U TPAHCHOPTUPYIOT BellecTBa.
JlucTbd  ABYJOJIBHBIX PAacTEeHUH HMEKT CeTYyaToe WJIM IEPUCTOE, A JIUCTbSl OJHOAOJbHBIX
pacTeHUM - MapaJjejibHOe WM AyTroBoe KujakoBaHue (Puc. 3.12).

[oyemy aucmos paszauuaromcesi no gopme u pasmepy?

HWcnapeHue BOZbl IUCThSIMU 3aBUCUT OT UX cTpoeHUs. [lpucnocobyieHHEM K MaJoOMy Mcnape-
HUIO BOJIbl CYUTAETCS TO, UTO JIUCThSI — PACTEHUS] MeJIKHWe, UHOTAA B BHUJIe UT0JIOK (COCHBI) UJIH
yeliyek (MOX»KeBeJbHUK, cakcays). /[lis yMeHblleHUs] UCApeHUs] BOJAbl Y paCTeHUN JIUCThS C
60JIbIION MOBEPXHOCTHIO MOKPBITHI MEJKUMH BOJIOCKAMH UJM BOCKOM.

PucyHok 3.13.
‘ PacnosnioxkeHune JUCTHEB

OuepepnHoe CynpoTtuBHOe MyToB4YaToe Ha cTebJe.

JlucTbsl Ha cTebJie pacnoJsiaralTcs MO0YepeaHO, CYIPOTUBHO U MYTOBYATO. JIUCThSI TaKUX
pacTeHUH, KakK s16J10HsI, aGPHUKOC, TOTOJIb, IEJKOBUIA, BUHOI'PA/I, P03a, XJIOMYATHUK, TTOMHU/IOPbI
pacnoJioKeHbl TOOYEePESHO MO0 OAHOMY Ha KaXKAOM y3JIe.
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[Ipy CynpoTHBHOM paCMOJIO)KEHUH JIMUCThsl PaCHoJararTcs
Ha KaXKJIOM y3Jie MOMapHO, OJAWH MPOTHUB Jpyroro. CynpoTHBHOE
pacroJioKeHre CBOMCTBEHHO Oa3UIHKY, MsITe, FBO3/IMKe, 3U3Udope,
cupeHu. Kaxxaplid cycTaB cTebJisl TaKMX pacTeHUH, KaK KaJleHayJia
WJIK KUTApHUC, UMeeT 6oJiee BYX JIMCTOBBIX KOJIEI.

JlucTbsl OBIBAIOT MPOCTble U CJAOXKHBbIe. EciiM Ha JMCTOBOM
NJIACTUHE pACMOJIOXKEH TOJIbKO OJJUH JIUCT, TO OH HAa3bIBAETCs
npocThIM. [I[puyMepaMu TUMTUYHBIX JIUCTBEHHBIX PACTEHUH SIBJISTIOTCS
sI6JIOKH, TPYIIH, aOPUKOCHI, IEPCUKH, 1IeJKOBUIA, BUHOTPaJHAsA J103a, 6y3WHa, Tonojb. Eciu B
OZTHOM My4YKe JINCThbEeB HAaXOIUTCS HECKOJIbKO JINCTOYKOB, TaKHE JIMCThsSI HA3bIBAKOTCS CJI0KHBIMU.

JlucToBas
IJIaCTUHKa

Yepewok Jincra

PucyHok 3.14. TIpoCcTOU JIUCT.

CJ/10>KHBbI€E JIUCTbSA

TpoiiuaTo-/0MacTHON [Tanb4aTOCTOKHBIN HemapHonepucTbiit [TapHoOnEepucThbIi

/

Kiny6Huka, Maii, KoHcKu# kallTaH, Po3a, IIMNIOBHUK, Ineguyus,
dacosb napTeHOLHCCYC coJIo/IKa, Oesiasl akalus 3eMJITHOU opex
NATHUJI0NACTHBIN

Y 60/IbUIMHCTBA pacTeHUM CTe6JIM U3MEHUJU CBOIO GOpPMY, MPUCHOCAGIUBAsCh K BbINOJIHE-
HUIO JIONOJIHUTENbHbIX QYHKIMNA. BujoM3MeHEHHbIe CTEOIU CAYXKAT /151 HAKOIJIEHUS] TUTaTe N b-
HBIX BELIECTB, 3al[UThI OT HEGJIArONMPUSATHBIX YCIOBUNA MPUPO/bI U PA3MHOXKEHUsSI pPACTEHH .

BuagousMeHEHHbIE BuaousMmeHEHHbIE

Ha/3eMHble MoGeru noj3eMHble MoGeru
Iunbl KopHeBuie
Ycuku Kny6enb
[IBeTOK JlykoBuLa

JEJIAEM BbIBO/Ibl
* [Io6er — 3TO Ha3eMHbIX OpraH pacTeHUH, COCTOSAUIMN U3 BeTBEH, JIMCTbeB U novyek. Kaxkaas
YacTb CTEPXKHSA CBSI3aHa MeXJy CO00M QYHKIIMOHAJBHO.

IMPUMEHAEM HOBBIE 3HAHUA

3HaHUEe U TOHUMaHHe

1. U3 kakux 4yacTer cocTouT nober?

2. KakoBbl pyHKIMHU cTebs5?

3. Ha kakue rpynnbl JieiiTcAd cTebJU 10 HalpaBJieHUIo pocTa?
4. 3 KaKuX 4yacTel COCTOUT IoyKa?

IIpumeHnenwue. [lepeuncanTe yacTu nobera U Ux GyHKIMU B TabJdlLe.

YacTtu noGera PyHKIHH Ananus. U3yuute

CTpoeHHe nobera u
KJIyOHS KapTodes.
OnpegnenvTe B3au-
MOCBSI3b MEX/Y
HHUMMU.
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Cunte3. Co3/aiiTe MeHTaJbHYIO Ouenka. COCHOBbIE UT'OJIKH, YelllyH4yaTble TUCThSI MOX-
KapTy CTPYKTYpbl Mob6era U BU/IOB »KeBeJIbHUKA U caKcayJ/la — IPUCIocobJieHHe K 3aMe/IJIEHHI0
nooera. vcrnapeHus BoAbl. Kakue ¢pusnueckue 3aKoOHbl OTPAXKEHbBI B
( ) 3TOM OMOJIOTHYECKOM SIBJIEHUHU?

MoxKeBeJbHUK

3aganue. C MOMOIIBIO JIYIIbI U3YYUTE BHYTPEHHEE CTPOEHHUE MOYKH U HAPUCYHTE PUCYHOK.

3.3. IPAKTUYECKOE 3AHATHE

U3YYEHUE METAMOP®03 BETETATUBHbIX OPTAHOB

Lleab: U3y4YUTh BUZOU3MEHEHHbIE KOPDHU U BU/IOU3MEHEHHbIE OOET U UX 3HAaUYeHHe B JKU3-
HU pacTeHUH.

Heo6xoaumMoe 060pys0BaHME: KOPHEIJIOJ MOPKOBH, KJy6eHb KapTodessd, JyKOBUILA, WO/,
BaTHasl MaJIoyuKa, Mocy/la C BO/OM.

IIpaBu1a 6€30MaCHOCTH: “:} G .& &

BuionaMeHEHHbIE KOPHHU U TTOOETH 3alMIIAIT PACTeHUS OT HEOJIAaronpUsiTHOW BHEIIHEH cpe-
Jibl, HAKAIJIMBAlOT MUTaTe/bHble BELeCTBA U CAYXKAT [Jis BETeTaTUBHOTO PAa3MHOKEHHUSI.

KopHem1oapl 06pa3yloTcs NyTEM M3MEHEHUS U yTOJILEHUS TJIaBHOTO KOPHs. 3anacHble MU-
TaTeJibHble BellecTBa HAKaIlJIMBAlOTCA B KOpHeIsoJe. B 06pa3oBaHMU KOpHEMJO/Aa y4yacTBYeT
HUKHSAS 4YacTb CTEO0JIS U IJIaBHbIA KOpPEHb.

JlykoBHlla penyaToro Jiyka npejcTaBJsieT co60i BUAOU3MEHEHHbIN MOOET, C BHEIIHEH CTOpPO-
Hbl MOKPBITBIM CYXUMHU YellyWKaMU (BUAOU3MEHEHHBIMU JIMCTbAMHU). ITa 000JI04Ka Mpejoxpa-
HSIeT JIYKOBUIY OT BbICBIXaHMUSI B Kapy U OT 3aMep3aHHsl B XoJioAHoe BpeMs. Eciu paspesaThb
JIYKOBHUIY BJI0JIb, TO MOKHO YBHU/IETb YKOPOUEHHBIM MJIOTHBIN cTebenék-AoHLe. OT JOHLIA KHU3Y
pacTyT NpUAATOYHbIE KOPHU, KBEPXY — MSCHUCTbIe JIUCTbA (COYHAs Yellys), a MeX/y HUMH Haxo-
JATCS 3a4aTOYHble NOYKU. COUHble MSCHUCThIE YEUIYU — 3TO BUOU3MEHEHHbIE JIUCThS, B KJIeTKax
KOTOPbIX HaKaIlJIMBAIOTCSA 3amachl MUTATeJbHBIX BeleCTB. B cocTaBe JIyKOBUIIbI penyaToro Jiyka
CoZlepKUTC QUTOXMUMHUYECKOE BEIeCTBO, KOTOPOE YKPEeIJsieT UMMYHHYI0 CUCTEMY M yCKOpsieT
dbopMupoBaHUe 3aLUTHBIX OEJKOB MPOTHUB BUPYCOB U OAKTEPUH.

Knybenb kaptodenss Takxke sABJISeTCA BUJOU3MEHEHHBIM MOA3E€MHBIM MOOErOM paCTEHUH.
Kny6eHb pa3BUBaeTCs Ha CTOJIOHAX (MOJ3eMHbIX CTe0JIsAX). KiyoHU KapTodesis cofepxaT B cebe
B OOJIBIIIOM KOJIMYECTBE MUTATeJbHbIE BellecTBa (B 0COOEHHOCTH KpaxMasl). BHyTpeHHee cTpoe-
HUe KJIyOHSI CXO0XKe CO cTpoeHHeM mnobera. KinybeHb KapTodesisi OTIMYAeTCs OT APYTUX KJAyOHeH
TEM, YTO HA HEM eCTb yIJIybOJIeHUs — «IVIa3KW», B KOTOPBIX PACMOJIaraloTCcs MOYKU. Bo BiaKHOM,
TEMJIOM U CBETJIOM MecTax KJYOHH ObICTPO HAYMHAKOT 3eJjie-
HeTb. U3 moyek kJiyOHel BbIpacTalOT HOBble NOOETH.

Ecnv paspe3atb Kjiy6eHb KapTodeJisi, TO MOXKHO YBUJIETD,
YTO BHYTPEHHEEe CTPOEHWE HUYEM He OTJIMYAEeTCS OT CTpoe-
HUsA cTebsis. KpaxMas, Kak U y Ipyryux pacTeHuu, o6pa3yeTcs
B JIUCTBAX, I/le IpeBpallaeTcs B caxap U Yepe3 CUTOBUJHbIE
TPYyOOYKH KOPBI JOCTUTAeT KJAyOHs. TyT OH CHOBa mpeBpa-
11aeTcsl B KpaxMaJ/l M HaKalJIMBaeTcs.

KopHeBulie. B KopHeBUIlAX HMEKTCA MNPUAATOUYHbIE
KOPHHU, BU/JIOU3MEHEHHbIE JIMCTbS U NOYKHU. M3 moyek npu
6/1aroNpUsATHBIX YCJAOBUSAX BbIPACTAIOT MOA3EMHbIE MOOETH.
K KOpHEBUUIHBIM pacTEHUSIM OTHOCATCA TyMaM, KaMblll, COJIOJKA, MATa, UPUC U NaJibYyaTKa.

B kakoll yacmu KopHesuwa HaAKan/ausawmcs numameJibHvle gewecmea?

Kopensb
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PacTeHusi Tak)ke UMEWOT Ha3eMHble MOOErd, KOTopble U3MeHWUAU Gopmy. JIMCTbA KaKTyca U
G6apbapuca, BUIOU3MEHSICh, 00PA30Ba/IM KOJIIOYKH U BBINOJHAKT QYHKIHUIO 3amuThl. [lo6eru
JIa3allUX pacTeHUM (BUHOIPaJl, ThIKBA, OTYPIibl) WU JUCTbS (ropox, ¢pacosb) BUJOU3IMEHUIUCH
B YCUKH W 3aBUTKH.

IlopsAaok pa6oThI:

1. 9TOT 3KCIepUMEHT HampaBJieH Ha TO, YTOObI YBUAETD, CKOJIbKO SHEPTUH MOXKET XPAaHUTh B
cebe HeOOJIbIIONW KyCOYeK KOpHeIIoAa.

OTpexxbTe HeGOJIbIION KYCOUYeK OT BepXHel 4acTH KOPHS MOPKOBH, TJle OCTaJICS MPOILJIOTO/-
HUM JIMCT U COXPAaHUJIAChb HMXKHSASA YacCTb CTE0JIsl, U IOMECTUTE €ro B EMKOCTb C BOJIOM, KaK MOKa-
3aHO HAa KapTHUHKE.

B TeyeHue HECKOJIbKUX JHEeW HaOJIl0JJaiTe, KaK PacTET 3e/IEHbIN MOOeET.

4

[ynkt 1 [IyHKT 2

2. [lomecTtuTe KapTOdeNbHbIE KIYOHU HA MOJOKOHHUK, KyZia MOMAAAI0T COTHEeYHbIe Jy4H. [lo-
HabJII0/jaiiTe, KAK OHU NTOMEHSIOT 1IBET Yepe3 HeCKOJIbKO AHel. Korja kiybeHb pa3pe3aH, BUJHO,
YTO ero BHYTPEHHss 4acThb cTaja 3eJéHod. O6cyiuTe B rpyline NPUYUHY, 10 KOTOPOU OH 3esié-
Heer.

3. XpaHute KJiy6eHb KapTodess B TEMJIOM MOMEIIEHUH HECKOIbKO JHel. Kakue uameHeHus
Bbl 3aMETUJIA B KJIyOHEe?

4. Jlng onpezeseHUsl HaJW4YWs KpaxMasia B KIyOHe KapTodesiss KalHUTe KaIlJIlo cJaboro pac-
TBOpa MoJa Ha cpe3 KJIYyOHs, NOHAOJ/0/JaiiTe, KaK OKpacKa KJyOHsS MOCTENEeHHO CTAHOBUTCS CH-
Hel. O6cyiuTe pe3y/bTaT 3KCIEPUMEHTA B IpyIIIe.

AN

[lyHkT 4

5. Pexxem JIYK B OJIb. 06paTI/ITe BHUMadHHE Ha COYHbIE JIMCTbA MMOJA CYXUMH YEIlyAMHU U HA I10Y-
KW MeXAy HUMMU. Onpe,z[eJmTe H O6CY,E[I/ITB B rpymnmne npu3Haku TOro, 4YTO JIYK ABJIAETCA cTebJeM.

il o, Co4Hble JIUCThSA
(3mech 3amacaroTcs
NUTaTeJbHbIE
BellleCcTBa)
|
N

YKopoueHHbIH!

Myukr5 [ouka crebesib

O6cydume u cdesaiime 8b1800bl 0 MOM, KAKAsL Yacmb cmebasi cobupaem numameJibHble geuje-
cmea 8 KjAy6HsAX kapmogeas u AyKosUuyax.
06cyauTe U caeaiTe BHIBOADI.
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3.4. TEHEPATUBHBIE OPTAHbI PACTEHHH. LIBETOK
BbIABJIAEM IMPOBJIEMY. Besnuualiiliee OTKpbITHE L|BET-

KOBBIX PacTEHUU - 3TO LBeTOK. KakoBO 3HaueHHE 11BETOB B L[eemok e IJeemosodxce

»KU3HU pacTeHun? e ToruuHka ¢ Ilecmuk
OTKPBIBAEM HOBBIE 3HAHMUA. liBeToK - reHepaTHB- e luazpamma ysemka

HbI OpraH MNOKPbITOCEMEHHbIX PAaCTEHWUH, KOTOPBIA CIAYKHT e Qopmyna ysemka

JJIsl pa3MHOXEHUST pPaCTeHUH.

IIBeTOK - BU/IOM3MEHEHHbIN Ha/3eMHbIH mo6er. OH COCTOUT U3: LIBETOHOXKKH, I[BETOJIOXKE,
OKOJIOLIBETHHKA (JalleyKka U BEHYHUK), TeCTUKA U ThIYMHKU. LIBeTKH K cTe6J110 pacTeHUs pUKpe-
IJISIIOTCS] TPU MOMOLIY LIBETOHOXKKU. Ha BepxHeM KOHIe eCTb He6O0JIbIlloe YTOJIEHHOE MECTO, Ha
KOTOPOM paclo/iaraloTcsi BCe YaCTH LBETKA — I[BETOJIOXKE.

B okoJIOLIBETHHKE pacnoJiaraloTcs 4YalleykKa U BeHYMK. Yalleyka - Hapy»KHasi 4acTb OKOJIO-
[IBETHHKA, OHA Yallle 6bIBaeT 3eJIEHOTO I1BeTa. BeHUMK BHYTpPEHHSS 4acTb OKOJIOLBETHUKA COCTO-
UT U3 IPKUX JIeNeCcTKOB. ThIYMHKA U MEeCTUK PaCloJIOKeHbl BHYTPHU OKoJsiouBeTHUKA (Puc. 3.15).

Peuibne — [IbIIBHUK
Mecthi Cron6ux % TeIYMHKA

bIYMHOYHASA
3aBs3b / T
R

CeMsaImoyka
AN

liseTooxe YaueaucTHk JlenecTKu
lBeToHokKA ™o ! I
OKOJIOIBETHUK
PucyHok 3.15. CTpoeHue 1BETKa.
Buabl 0KOJIOLBETHUKA

IIpocToil OKOJIOLBETHUK C/10>XKHBIN OKOJIOIBETHUK IIBeTOK ¢ UCYEe3HYyBUIUM
JINCTOYKU OKOJIOLBETHHKA CocTOUT M3 LIBETOJIOXKA U OKOJIOIBETHUKOM

OJ[HOTO 1[BETa e LiBeToJI0KE U JiemeCTKU

YMEHbIININCh
[Tomu0p [lecTUYHBIN IIBETOK

TrosiblIaH |
Posa

-
..-'"‘.q W, Y

[loacHeKHUK Kosiokonpunk

JlenecTKH 1BeTKa TaKUX pacTeHUH, KaK UBa, TOMOJIb, IIeJKOBHULA, TPELIKUM OpeX UCYe3JH UJIU
MpeBPATUJIUCH B YElIYUKU.

ThIYMHKA COCTOUT U3 MbJIbHUKA U TBIYMHOYHOM HUTU. THIYMMHOYHbIE HUTU MOJJEP!KUBAIOT
NbUJIBHUK U COENUHSAIOT €ro C [[BeTOJI0KeM. B MblJIbHUKE CO3peBaeT MHOIO NbLIbIEL [lecTUK -
opraH, 06pa3oBaHHbIN U3 OJHOTO WJIM HECKOJIbKUX IJIOJOJIUCTUKOB (BUAOU3MEHEHHBIX JIMCTHER).
[lecTUK COCTOUT W3 3aBsI3W, CTOJIOMKA W PbLIbllAa. BHYTpHW 3aBsI3W pacnoJio’keHa ceMsnoykKa
(ceMsi3auaToOK), a B ceMsi3ayaTKe — 3apoAbIlIEBbIM MelIOK. B HEM co3peBaeT silllek/eTKa U
LleHTpaJibHad KJeTKa.
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060enoJibie IBETKH OaHoMmoJIbIE IBETKH
[lecTUYHBIA [BETOK THIYMHOYHBIN IIBETOK

_ ——— ThiunHKa

\

TlecTux

/

[|BeTKH, UMeIole U ThIYUHKH, U Te-
CTUK Ha3blBAlOTCS 060€en0JibIMHU (abpu-
KOC, si6JIOHS, 4yepellHsl, nepcuk). Ecium
B I[BETKE HUMeEEeTCS TOJIbKO MeCTHUK WJIH
TOJIbKO TBIYMHKH, TO TAaKHe I|BEThl Ha-
3bIBAIOTCSl OJHOMOJABIMU. Eciu B 1BeT-
Ke HMMEKTCS TOJIbKO TBIYMHKH, TO HX
HA3bIBAIOT MbIYUHOYHbIMU Y8EeMKAMU, A
€CJIM TOJIbKO MEeCTUKH — NeCMU4HbIMU. JIBYLOMHOE pacTeHHe OAHOLOMHOE pacTeHue
[lecTuuHble U THIYMHOYHbBIE IIBETKH
y KYKYypy3bl, THIKBBI, OTYpIia U TPEIKOTO Opexa pacloJiaraloTcs Ha OJHOM pacTeHHH, TaKHe pac-
TEHUs] Ha3bIBAOTCH 00HOOOMHbIMU.
Eciy ThIYMHOYHBIE IIBETKH PACIOJIO’KEHBI Ha OAHOM pPACTEeHHUHU, A MEeCTUYHbIe — Ha JAPYroM,
TO TaKue pacTeHUs] HAa3bIBAlOTCA d8YJOMHbImMU (LINKMHAT, UBA, TOMOJIb, pUCTAIIKA U KpalnuBa).

I/1306pa>i<e1-me CTpOE€HHUA LOBETKa B BH/E
CXeMbI Ha3bIBA€TCA IZ[I/Ial‘pi':lMMOI‘/’I [BETKaA.

dopmysia BBeTKAa - KpaTKoe OINUCAaHUe — O6bAcHEHHE
yacTed LBeTKa C NOMOLIbI0 JIATUHCKUX OYK- 4 YawenucTuk
BEHHbIX U 1UPpoBbIX 00603HAYEHUU. [l JI Jlenectku
BbIpa>keHUs1 pOpPMyJibl IIBETKA MCIOJb3yOTCA T TBIYMHKA
caenywouye 6yKBbl U CUMBOJIBI:
AYiom y I1 [TecTuk
Ok [IpocTolt 0KOJIOIBETHUK
() Cpociiuvecs 4yacTu
OKOJIOLIBETHUKA
o) 3HaK 6€CKOHEYHOCTH
JuarpamMMa nBeTKa s6/JI0HU: JluarpamMMa 1BeTKa THJIbIaHa:
1 Yamennuctuk S
eCTHK OKOJIOLIBETHUK
Jlenectok
ThIUMHKA
TelanHKHN \‘—-"/
[TecTuk
dopmysa uBeTKa s16JIOHU: dopmysna BeTKa TIOJbIaHa:
qs'ﬂsTooH1 0K3+3T3+3H(3]
[IpumeyaHue: 5 oTJesibHBIX YalleJIUuC- HpHMe‘{aHHe: OKOJIOLIBETHUK HpOCTOﬁ, OKO0JIO-
THUKOB, 5 OT/eJNbHBIX JIEIEeCTKOB, ThIYMHOK LBETHUK COCTOUT U3 6 YacTel, OHU PaCIOJI0KEHBI
6EeCKOHEYHOEe KOJIMYeCTBO, 1 MecTHK. no 3 B /iBa Kpyra, 6 THIYUHOK, OHH PaCIIOJIOKEHbI

no 3 B /iBa Kpyra, 1 necTUk, oH 06pa3oBaH U3 Cpoc-
LIMXCA 3 3a4aTKOB CEMSH.
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[IBeTku pacTeHMid MOryT o006pas3oBaTh OJUHOYHbIe IIBEThl  WJMU colBeTHe. PacTeHus,
TaKue Kak THJIbIaH, aiiBa, puasika U Apyrue o6pasyr0T OJUHOYHbIE LIBETHl. Y OGOJIbLIMHCTBA XKe
pacTeHUH IBETKU COOpaHbI B coljBeTHs. COBOKYTHOCTb I1BETKOB, PACllOJIOXKEHHDIX B ONpe/|eIEHHOM
nopsi/iKe, HAa3bIBAIOT coysemueM. lIBeThbl, 06pa3yolire COLBETHS, 10 CPABHEHHUIO C MPOCTHIMHU
OJJMHOYHBIMHU [|BETKAMH, ONbLIAIOTCA y4lie. CTe6esb [BETKA HA3bIBAETCS YBEMOHOCOM UJIN OCbHO
yeemka. B mMpoOCTBIX COLBETUAX [[BETKH PACIOJIAaral0TCs MO OJHOMY Ha IJIAaBHOHM OCH COLBETHS.
COBOKYMHOCTb HECKOJIbKUX NMPOCTHIX COLBETUI 00pa3yeT C/JI0KHbI€ COLBETHS.

HPOCTbIe conBeTHUA

Cxema [lpumeyaHue Cxema [IpuMeyaHue
" Kucte. i R X #* 3 [yuTOK.

[IBeTKHU Ha 1BeTO- [IBeTKU Ha [ BETOHOXKax
HOXKKax pacrnoJsIoKeHbl pa3/IMYHOMN AJIMHBI paclo-
B 0YepéJHOM MOpAJKe. JIOXKEHBI N0CJIe[0BaTeJIbHO,
Hanpumep, kanycra, na- Ha 0611eM LiBeTOoHOCe. Ha-
CTYLUbs CYMKa, peiuc npumep, s16JI0K0, rpyuia.

Kouoc. [ToyaToK.

[IBeTKU pacnoJsioxKeHbl [IBeTKH pacrnoJioKeHbl
Ha [BETOHOCe (€3 IBe- Ha JAJIMHHOM U TOJICTOM
TOHOXEK B 04EepESHOM MSICUCTOM I|BETOHOCe 6e3
nopaake. Hanpumep, uBeTOHOXkeK. Hanpumep,
MO0 POXKHHUK. a & IEeCTUYHbIE IIBETKH KYKY-

py3bL.

30HTUK. 3o e Kop3sunka.

[IBeTKHU OAMHAKOBOM : CouBeTusl, HaxoAsIlecs B
JJIMHBI [1BETOHOXKH BEpPXHEN YacTH LIBETOHOCA,
pacnoJiararoTcs B Bepx- pacuidpeHbl B BUJe OJII0/I-

Hel 4acTH 1BeTOHOCA.
Hanmpumep, yK, BUILIHS.

a. Hanpuwmep, nogcosnney-
HUK, OJYBaHYUK.

C/10)kHBIE COLBETUS

CJi03kHasl KUCTh. C/10’KHBIM 30HTHK.
Heckosibko KHCTEH [IpocTble 30HTUKH, HAXO-
OTXOJUT OT OOILEro Jid1Mecsl Ha BepxXHed 4acTu
yBeToHOca. Hampumep, OCHOBHOTO IIBeTOHOCA. Ha-
CUpeHb, BUHOTPA/. npuMep, MOPKOBb, 0aJibsIH.
3 A CJI0XKHBIM KOJIOC. ” 3aBUTOK.
AN LA Ha ocHoBHOM 1IBe- -/ ‘ Yepellok 1iBeTKa 3aKaH-
A ¥ TOHOCE PacCnoJIOXKEHO YyUBaeTCsl IBETKOM M pas-
% HECKOJIbKO MPOCThIX BeTBJsieTCsl. Hampumep,

KoJIocKOB. Hanmpumep,
MIIEHULA, AYMEHDb, POXKb.

MNOMHA0P, KapTOILIKA.

JEJIAEM BbIBO/JbI

 [IBeTOK — 3TO reHepaTUBHBIA OpPraH MOKPBHITOCEMEHHBIX PACTEHHUH, CAYXKALU[AHK JJisl T0JIO-
BOr0 pa3MHOXKeHHs. [locsie ombLIeHUs U OMJIOAOTBOPEHHUS IIBeTKA obpasyeTcs miaoj. CTpoeHue
[[BETKA SIBJISIETCS OJJHUM U3 KPUTEPHUEB, UCIIOIb3YEMBIX JIJIS1 ONpeJiesieHHs], K KaKOW TaKCOHOMU-
YeCKOUW eMHUIEe PUHAJJIEXKUT PaCTEHHE.

ITPUMEHAEM HOBbBIE 3HAHUA

3HaHMe U MOHUMaHUe

1. U3 Kakux 4yacTeM coCTOUT 1BeTOK? 3. M3 Kakux 4yacTeMl COCTOAT ThIYMHKA U IECTHUK?
2. KakoBa poJib OKOJIOIIBETHHUKA ? 4. YeM oTIMYaeTCS NPOCTOU OKOJIOLBETHUK OT CJIOXKHOT0?
IlpumeHeHue

1. O6bsicHUTE CTpOE€HHE OAHOIIOJIbIX U 060€eno0JIbIX IBETKOB U NIPpUBEAUTE UX IIPUMEPDI.
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2. V3yuyuTe cTpoeHHe IBeTKa, NPEeJCTABJIEHHOr0 Ha KapTUHKe. OmpezenuTe

XapaKTEePUCTUKU CTPOEHHs LBeTKa: s
A) BUJbI OKOJIOLIBETHUKOB: 1) mpocToi; 2) CJIOKHBIH;
B) 4uc/0 necTUkoB: 1) onuH; 2) nATh; 3) MHorO;
B) 4uc/10 THIYMHOK: 1) naTe; 2) 11eCTb; 3) pecsaTs;
") dopmyna nBeTka: Y YJITIL;  2)9J0,T, I ; 3) 4JI, T I

Anasm3. Kakoe 3HaueHHe UMEIOT OJHOAOMHBIE WM JIBY-
JIOMHbBIE€ pacTEeHUs?

3agaHue
CuHTtes. CocraBbTe q)opMynzl I[BETKA CobepHTe 06pA3IBl PACTCHN,
Ha OCHOBC CXCMbI, IMIPUBCACHHOW Ha pU- o ’:_- KOTOPBIE PACTYT Y BAC J0Ma HIIH
CYHKC, U HAIIMIIUTC aHHOTAIIUIO K CTPO- k ey B IIKOJILHOM JIBOPE, ONPE/ICINTE
€HMIO IIBETKA.

BUIBI UX COLIBETHS.
Ouenka. IBeTok — BUIOM3MEHEHHBIM

cTebeb. HpI/IBC,Z[I/ITe J0Ka3aTrcJbCTBa 3TO-
I'O BBICKA3bIBAHMAI.

3.5. IIJIOAbI
I1100b1 » Cyxue nio0wi
BbIABJIAEM IPOBJIEMY. ITlouemy pacTeHHsi pacmpo- * OdHocemsamHHble n100b! ©
CTPaHAIOT CBOU ceMeHa Janeko? M3 kakux yactedl pacTeHus MnozocemsiHHble n/00bl
oOpa3yrorcest ionsl? Kakoe 3HaueHNE UMEIOT TUIO/IBI B JKU3HU Packpuiearoujuecs naodol o
pacteHuii? Hepackpbliearowuecsi na100dbl

OTKPBIBAEM HOBBIE 3HAHUA. Y uBeTKOBBIX (KOMHATHBIX) paCTEHUH MOCJE OMJIOLOTBOpE-
HUs o6pa3ytoTcsa miaoasbl. [liog dopMupyercss us ceMeHHOro y3ja. OH COCTOUT U3 JBYyX 4YacTewu:
MAKOTHU IJIOAA U CeMEeHH.

[IpoaHanu3upyiTe ciaefyoUly0 KapTUHy. Kakue 4yacTu LBeTKa y4acTBYIOT B 0Opa3oBaHUM
IJ1I0J0B?

[Tocsie oniof0TBOpEHUS 3aBA3b U APYTHe YacTH LIBETKA 00pa3yoT MAKOTh MJIOJA, a CeMSAINO0Y-
Ka - ceMs. [Ipy HAJIMYUHU TOJILKO OJJTHOI'O CEMEHM B y3Jie 06pa3yeTcss OJHOCEMSIHHBIN TJIOJ, a PU
HaJIMYUU HECKOJIbKUX CEMSIH — MHOTOCEMSIHHBIN IO/,

PYyHKIUU TJIOL0B:

1) 3amuuiaeT ceMsi OT BHEUIHETO BO3/€MCTBUS, IOKA OHO HE CO3PEET;

2) obecneyrBaeT CEMEHHOE PAa3MHOXEHHE.

[lnoapl ¢ COYHOW MSAKOTBI, Ha3bIBAlOTCS COYHBIMU IJIOAAMU. HanpoTuB, MI0ABI C TOHKOU
MSKOTbIO Ha3bIBAIOTCS CYXMMM IJIoAAaMHU. [lo KosiM4yecTBY ceMsiH pas/idyaloT OJ[HOCEMSIHHbIE U
MHOroceMsiHHbIe IJ10Abl. Cyxue MIoAbl pas3AessoT Ha pacKphIBaOLMecs U HEPACKPbIBAKOIIUECH.

COYHBLIE IIJIOAbI

Il1oa-KOoCTSIHKA

MAKOTBb IJ10[ja COCTOUT U3 TPEX
YacTel: TOHKOM Hapy:KHOM Ko-
Kypbl, COYHOHW MNPOMEXKYTOYHOU
4YacTH, KECTKOWM BHYTpeHHeu -
KOCTOYKH, BHYTPHU KOCTOYKH Ha-
xoauTca opHo cemdA. Hanmpumep,
NePCUKH, YepeLIHs. CiuBa AGpHKOC

Bumna
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Ilnoa aroaa

MHOTOCEMSIHHBI  COYHbIH
IJIOZl, OKDPY>KEHHBIH CHapyXH
TOHKOM Koxypo#l. Hampumep,
BUHOTpa/J, MacjéH, IJ0J Kap-
Todess.

[Tomupop
Bunorpag

CMmopoauHa
Bosrapckuii neper

Ilnoa aroaa

JIOKHBIN IJIOA, f‘ @ :

MHOroceMdaHHOH, COYHBIN

.

BU/| IUIOJIOB, B 0Gpa30BaHUU - Ly “
KOTOpBIX, [OMHMO CEeMs/I0- i N A6.10K0 { ;
Jie#, y9acTBYIOT [[BETOHOCHI U pymra AiiBa

[BIJIbHUKU. JIOXKHBIN TJIOJ,

Il1oa THIKBMHA

[l10A-MHOTOCEMSIHHOW KPYTI-
HBIU Y MOKPBIT TBEPAOHN KOXKY-
pol. Hanpumep, ThIKBa, JbIHf, . :
modda. o . ' Ap6ys3

Il1oa THIKBHMHA

Boo6

Cyxoll OfHOTHE3AHBIN MO,
006pa30BaHHbIN OJAHUM IJIOZO-
JIUCTUKOM, BCKPBIBAIOIUKCH
1o /IByM IIBaM — OpIOIIHOMY
u cnuHHOMY. CeMeHa y 606a
NpUKpeNJIeHbl K CTBOPKaM.

Il1oabl 606bI

.&/‘

i .:‘z”/ l'lf’;
b\

W G h

CTpy4oK || ’J - ; RO\
y \ . 1Y

MHOroCeMAHHOM MUIOJ, CO- | I’*\ V'

\

CTOSILUN U3 JIByX CTBOPOK, B \ Q
CTpy4YKe eCThb TIeperopojiKy, MacTymbs
HecyliMe ceMeHa. Hampumep, CyMKa
KalnycTa, pe/ibkKa, perna. Kamnycra

Ilnoabl CTpyYKH
Il1oa kopoGoYKa A Py

MHoroceMsiHHOM mJIOA, CO-
CTOUT U3 HECKOJIbKHUX IJIOJO0-
JIUCTUKOB. [lpu co3peBaHUU 4 e .‘.‘
CTBOPKH  pPa3pbIBAOTCA IO a_ .,
mBaM. Hampumep, xJsomuar- /

HUK, TIOJIbIIAH, AypPMaH, UKCH- TioNbIaK
OJINPUOH, TO/JCHEXHUK.

XJI0m4aTHUK JypmaH

Il1oAbI KOPOGOYKH
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IL1oa 3epHOBKa
HepackpeiBatouiyuecss 0JHOCEMSIHHbIE

il et 1 1 h
e T ey
miozAbl. Hanpumep, mieHwna, puc, siu- 4;;"}"{3:& Ay
MeHb. ‘F-.Ll-rﬁ‘l..." F:..- _._:.I'l:_‘h",'-"'
Ve ety T |
[MureHuna Kykypysa
Il1oa ceMsaHKa
Il1oAbI 3epHOBKH
OpgHoceMsiHHbIE IIJIOJABLI C KOXXMCThIM
okoJsiotioaHUKoM. Hanpumep, Bacuinek,
UKOPUH, TIOJIbIHbD. #
CemeHa
[logconmHeyHUK

Ilnoa opex

Cyxoi n1of, € YKECTKUM MPOYHBIM OKO-
JomsogHukoM. CeMs BHYTPHU opexa pac-
noJiaraeTcsi CBO60/iHO.

B npupose cemeHa pacTeHHUM pas-
HOCAATCA BETPOM, C IOMOILbI0 MTHIL,
HAaCeKOMbIX, BOAbI U JAPYTUMH CIIOCO-
oamu. CeMeHa, CHaOXeHHble 0OCOOBLIMU
«KPBUIBIIIKAMU» TaKUX PAaCTEHHUH, KaK
BfI3, ICEHb, U CeMeHa, CHabKeHHble MyY-
KaMH BOJIOC U MyXOM Vy IJIOJOB pacTeHUs: OJYBAaHYMK, KaMbIll paclpoCTPAHAIOTCH C MOMOIILbIO
BeTpa. [loenas couHble MJ0Abl, XKUBOTHbIE PACIPOCTPAHSAOT CeEMeHa Ha 6O0JiblIMe PAaCCTOSHMUS.
Ha nuiofjax [ypHUIIHKMKA, SKOpLA CTEJNIOUIEerocss eCcTbh HEOOJIbIIKE KOJIOUKH, KOTOPbIE LEelJIsSoT-
cs 3a LIepPCThb XXUBOTHOTrO. [1J10Jbl TaKKMX pacTeHUH, KaK KyBIIMHKA, MOJOPOXKHUK, pacnpocTpa-
HAIOTCA B BOJle Ha 0OJIbllIMe PacCTOSIHUA 6jarofapsi TOMY, YTO MUMEIT BOJOHENPOHULAEMYIO
o60s104Kky. Cyxye MJ0/bI MaZAI0T HA 3eMJIIO 10/l COOCTBEHHOM TSKECTbI0 UM PAaCTPECKHUBAIOTCS
Y pasbpacbiBaloT ceMeHa. PPyKThl 0YeHb BaXKHbI B XKU3HU 4YeJIOBEKa.

[lnoap! menkoBULbl (TYyTOBHUKA) cojAepxaT BUTAaMUH C U JIMMOHHYIO KHCJOTY, KOTOpble
HeoOXOAMMBI JJ1s1 3l0POBbs UesioBeKa. B MeAuLiMHe MCONB3YIOTCA AJ1s1 NPOQUIAKTUKHA aBUTa-
MHHO30B U MOBbILIEHUSI UMMYHUTeTA. [[py CHUX)KeHUU 3HEepTrUM YesloBeKa, paHHEeW BECHOM, Korza
OpraHU3My He XBaTaeT BUTAMUHOB, pEKOMEHAYeTCsI OTBApP LIUIMOBHUKA.

OfyBaHYMK

Ilnoabl ceMAHKU

['peuynxa dyuayk
IL1og opex

JAEJIAEM BbIBO/IbI
* ¥V 1|BETKOBBIX pacTeHUH MOCJe OIJIOJOTBOPEeHHUsI 06pa3yoTcs miaoAbl. [lios obpasyeTrcs us
3aBs3U necTuka. OH COCTOUT U3 JIBYX YacTeil: MSAKOTH IJIOJA U CEMEHHU.

INPUMEHAEM HOBbIE 3HAHUA
3HaHUe M IOHUMaHue

1. U3 KakuxX yacTel coCTOUT mioj?

2. YeM couHbIe U CyxXHe IJIOAbI OTJUYAITCS APYyT OT Apyra?

3. C yeM cBsI3aHa OJJHOCEMSIHHOCTb MHOT'OCEMSIHHOCTb I1J1IO/10B?
4. KakuM 06pa3oM MJIOJbI pacnpoCTPaHSOTCS?

IIpuMmeHeHue
3amnoJsiHMTe TabJUIy HAa OCHOBE BalllUX 3HAaHUHM MO TeMe.

Ne | Ha3BaHMe pacTeHUsd Bua niioaa Ne HasBaHue pacTreHusd Bua nioaa

AHasn3. PacTeHUs1 pacnpoCTpaHSIOT ceMeHa U MJIOAbI MO-Pa3HOMY: 300XOPUS — C MOMOIIbI KHU-
BOTHBIX, 3HTOMOXOPHUS — C TIOMOIIbI0 HACEKOMBIX, THIPOXOPHST — C TOMOIIbIO BOJIbl, aHEMOXOPHUS — C
MOMOIIbIO BETPa, aBTOXOPHS — caMopacnpocTpaHeHue. Vicxo/is U3 BallluX 3HAHUH, ONTUIIUTE PacTeHHs,
KOTOpbIe MPUCTOCOOUUCH K PACIPOCTPAHEHUIO CBOMX IJIOJIOB MEPEYUCIEHHBIMHU BbIllle CIIOCOGAMHM.
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PacnpocTpaHeHue IJIOL0B IIpuMepbl IIpucnoco6ieHne
3o00xopuA
JHTOMOXOpHA
['mapoxopus
AneMoxopus
ABTOX0pUA

CuHTe3. B 4eM cBAA3b MexJy OpraHaMHM pacTeHUHW W IpeAMeTaMH, KOTOpble CO3Jasl 4esioBeK?
U3yunuTe 3HaueHue cioBa «bruoHKMKa» U 06CyUTE B IpyIIIe.
E ' 3

N>
e

=,
, 3y

Kop3suHka sonyxa [lnog kyieHa JlenTa siuny4ka Be3MOTOpHBIH JleTaTeNbHbIH
anmapar

ay

OneHka. 3aBe3éHHOe aHIVIMYaHaMU B ABCTpPa/IMI0 pac-
TeHUe KJieBep (KOpPM JJil OBell) cesasu exxerofHo. Kiesep
XO0pOLIO POC, pacliBeTasl, HO He IJIOAOHOCUL. [IoaToMy 6b110
HeoOX0/JUMO CHOBA M CHOBA JOCTaBJIATb CeMeHa KJjeBepa
u3 EBponbl. Kakum 661710 pelnieHre 3TOH nNpobseMbl?

3asaHue

U3yunTe U 06CyUTE C APY3bsIMHU,
K KaKOMYy BHU/Iy IJI0Jla OTHOCSTCS 3Ha-
KOMbIe BaM pacTeHHs?

3.6. OPTAHbI 1 CUCTEMA OPTAHOB YEJIOBEKA U ’KUBOTHbIX

BbIABJ/IAEM ITPOBJIEMY. OpranusM - 1jeJiocTHas 61oJio- Mounekyna ¢ Kaemka e
rudeckas cucrema. CucTeMa — COBOKYIIHOCTb KOMIIOHEHTOB, Tkaub o Opzan  Cucmema
HaXOJAIIMXCA BO B3aMMOCBA3HM M B3aMMO3aBUCUMOCTH JPYT C Opzaros ¢ Opz2aHusm

ZipyroM, 06pasymwimx euHoe Lesoe. Ha30BUTe KOMIIOHEHTHI,
BbIpaXKallHe CTPOeHUe OpraHu3Ma. B 4éM CyThb CBSAA3U MeXJy HUMHU?

OTKPBIBAEM HOBBIE 3HAHHMA. buosorvyeckasi cuicteMa COCTOUT M3 crielluPUIEeCKHUX KOM-
IIOHEHTOB, B3aMMOCBSI3aHHBIX MeX/y CO00H, BBINOJHAKILUX oNpeseseHHy0 yHkuuto. Hanpu-
Mep, OpraHM3M 4YesIOBeKa — 6MoJI0TuYecKas CUCTeMa, COCTOAILAsA U3 OPTaHOB OMOPHO-ABUraTe/Ib-
HOM CHCTEeMBbI, NULeBapUTEJbHON CUCTEMBI, JbIXaTeJbHOW CUCTEMBI, BbIJeJUTE]bHON CUCTEMBI,
KPOBEHOCHOM CHCTEMbl, OPraHOB YyBCTB M Pa3MHOXXeHUs. Yesl0BeK — 11eJIOCTHBIM OpPraHuU3M, Bce
ero opraHbl B3aMMO/ZeHCTBYIOT APYT C APYTrOM U 00ecreYuBaloT pOCT U pa3BUTHeE, a TaKxke ajall-
TalMI0 K BHeLIHel cpefe. YesioBeK — 3TO 6MOJI0OTMYecKasi CACTeMa Ha YPOBHe OpraHMU3Ma.

Kaxxaplil opraHusM COCTOMUT U3 CUCTEM OPraHOB, CUCTEMBI OPraHOB — U3 OPraHOB, OPTaHbI
- U3 TKaHeH, TKaHU - U3 KJIeTOK. HanmeHblIel eMHULEN )KUBBIX OPTaHU3MOB ABJAETCS KJeTKa.
A KJIeTKa COCTOUT M3 HEOPraHWYeCKUX U OpraHUYeCKUX BelleCTB, TO eCTb MOJIEKYJI.

Mounekysa. JIlo604 KMBOU OpPraHU3M COCTOUT U3 OMOJIOTMYECKUX MOJIEKYJ], BBINOJHAKIINX
cnenuduyeckre QYHKLHU: HYKJEUHOBBIX KHUCJOT, O€JKOB, JIMIKJOB, YIJIe€BOJOB U JAPYTUX Op-
raHUYeCKUX BellecTB. BaxxHelIlIMe NMpoLecchl )XU3HeAesATeJbHOCTU OpraHu3Ma HAayMHAKTCA Ha
MOJIEKYJIIPHOM YpOBHE.

Knetka. KieTka - asieMeHTapHass CTpPyKTypHas U (QyHKLHMOHAJbHAsd eQWHMULA OpraHM3Ma.
K/neTky KMBOTHBIX COCTOAT M3 MJIa3MaTHUYeCKOW MeMOpaHbl, LUTOIIAa3Mbl U aapa. [lnasmartu-
yeckasgs MeMOpaHa obecrnedyuBaeT TPAHCIOPT BeLIeCTB MeX/Jy BHYTPeHHeH Cpellod KJIETKH U
BHeIlIHeH cpeJioH, a TaK)Ke B3aUMOJeNCTBHe MeXJy KaeTKaMU. lluTonsiasma obecneyrBaeT HOp-

62



MaJIbHOE TedyeHHe 0OMEeHHBIX IMponeccosB, MpoUucCxoAdIIuX B KJIETKE. H,Z[pO BBIINIOJIHAET d)YHKL[I/II/I
XpaHEHHA HaCHEACTBEHHOﬁ I/IHCI)OpMaI_[I/II/I Hh nepenaduv eé IIOTOMCTBY, YIIpaBJIEeHHA CHUHTE30M

oeJsKa. I

CuctemMa opraHoB

r "

TkaHb. OpraHu3M >XKUBOTHBIX — MHOTOKJIETOYHAs LieJIOCTHass O6uoJsiornyeckass cucrema. He
KaXk/iasl ero KJeTKa ClI0COOHa OCyIeCTBIATh Bce PU3N0JI0rHYeCcKHe NPOLecChl, XapaKTepHbIe s
MHOTOKJIETOYHOI'0O OpraHu3Ma. B MHOrOK/JIeTOYHOM OpraHu3Me KJIETKM 00beZjJMHEHBI B QPYHKIU-
OHAJIbHYI0 CUCTEMY — TKaHb, KoTopas 6oJsiee 3¢pPeKTUBHA U pabOTOCNOCOOHA, YeM OTAesIbHbIe
KJIETKU.

TkaHb - 3TO 6HOJIOrMYecKasi CUCTEMA, COCTOSAALAs U3 KJIETOK U MeXKJIETOYHOI'0 BelleCcTBa, KO-
TOpble OHU MPOU3BOAAT. Ko/IMUeCTBO KJIE€TOK B KaXK/0M TKAHU M COOTHOLIEHHE MEXKJIETOYHOTO
BellleCTBa pa3/IM4YHbL. ITO OJHO M3 BaXXHbIX CBOWCTB TKaHH, 06ecleyruBaroLiuX eé QyHKIIMOHUPO-
BaHMe KaK eJUHOro QyHKIIMOHAJbHOrO 3BeHa. HanmpuMep, KpoBb — 3TO TKaHb BHYTPEHHEH cpe-
Zibl (coeMHUTENbHAsA TKaHb), COCTOSAILAsA U3 KJIETOK KPOBH, TO €CTb 3PUTPOLIUTOB, JIEHKOLIUTOB,
TPOMOOLIMTOB, a TaKXXe MEeXKJIETOYHOTO BelleCcTBa — IJIa3MBbl.

Opran. OpraH - cocTaBHasi 4acTb OpraHM3Ma, UMemlias CBOe CTPOEHME, BBINOJIHAWLASA
onpezesiéHHy0 (QyHKIMIO. OpraH COCTOMT M3 MHOXECTBAa Pa3/IMYHbIX KJIETOK U TKaHEH, MpH-
CIOCOGJIEHHBIX [J1S1 BBINIOJIHEHHUS onpeeéHHON pyHKkuuU. Hanpumep, JIérkue — opraH JbIxaHus,
YKeJYZI0K — OpraH nuuieBapeHus. KaXxaplid opraH COCTOUT U3 HECKOJIbKUX THUIIOB TKaHel. OyHK-
[IMOHUPOBaHKE OpraHa 3aBUCUT OT CJaKEHHOU paboThl TKaHEH, ero COCTaBJAIIUX.

Cucrema opraHoB. Kaxxpiii oprad GyHKLIMOHUPYET He caM 1o cebe, a PyHKIIMOHAJIbHO B3a-
MMOCBfI3aH C JIpyTMMU opraHaMu. COBOKYIHOCTb HECKOJIbKUX OPTaHOB, BBINOJHSALUX OJHY U
Ty ke QYHKIIUI0, Ha3bIBAETCH CUCMEMOLl 0P2aHO8.

<

HI/IH.IEBapI/ITe}IbHaH CHUCTEMA KpOBeHOCHaH crucreMa HepBHaH crucremMa

HocoBasi moJsiocTh, ropTaHb, Tpaxesi, 6GPOHXH, JIETKUE COCTABJISIIOT CUCTEMY OPraHOB JIbIXaHUSI.
Cep/ilie, apTepyU, BeHO3HbIE COCY/IbI — 3TO OpraHbl KPOBEHOCHOW CUCTEMBI. Y MHOTOKJIETOYHBIX
)KMBOTHBIX MPOTEeKaHWe KU3HEHHBIX MPOIeCCOB 06eCreYrnBaeTcs JesITeJbHOCTbIO CHCTEM Opra-
HOB. CHUCTeMbl OpPTaHOB HA3bIBAIOTCS B COOTBETCTBHHU C 3aJlayaMU, KOTOpPble OHHU BBIMOJIHSIOT.
Y 4YesioBeKa W >KMBOTHBIX Pa3BUThI: 1) OMOpHO-ABUraTe/ibHasi CUCTEMa; 2) AbIXaTeJibHas CH-
cTeMa; 3) MUlleBapUTeJbHasi CUCTEMA; 4) KPOBEHOCHAsI CUCTEMA; 5) BbIJIeIUTENbHAS CUCTEMA;
6) penpoAyKTUBHasl CUCTEMa; 7) HepBHasl cuUcTeMa; 8) 3HAOKPUHHAs cUCTeMa; 9) UMMyHHas
cucreMma.
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Cucrema OpraHoB

OpraHbl

dyHKIMH

OnopHo-ABUraTe bHas
cucreMa

I'uapocTaTUYeCKUN CKeJleT, Co-
CTOSIIMNA M3 TKaHEBOH XHUAKOCTH
(uepBH), HAPYKHBIHA CKeJIET, COCTO-
SAUIMA U3 XUTHUHA (YWIEHUCTOHOTHE),
BHYTPEHHHUU CKeJleT, COCTOSILUN U3
XpAIled WK KOCTeH W MbllII (X0p-
JIOBbIE).

[Moapep:xkanve ¢opMbl Teua,
3allMTa BHYTPEHHUX OPraHOB U
obecrieyeHUEe ABMIKEHUS.

AblxaTe.}IbHaH cucreMa

7Kabpel (MoJLIOCKH, pakoo6pas-
Hble, pbIObI), Tpaxes (mayku, Ha-
CeKoMble), JIérKue (CKOPIHOHBI,
3eMHOBO/IHbIE), HOCOBasi TOJIOCT,
ropTaHb, Tpaxesi, OPOHXH, JIETKHE
(penTuvMy, TTUIBI U MJIEKOMUTA-
o1ue).

OCYL[IECTBJIHTI) rasoobMeH B
OopraHusme, TO €CTb CHabXaTb
OpPraHH3M XHUBOTHOT'O KHCJIOPO-
AOM MW BBIBOJUTDH YI‘J'[eKI/ICJ'[bII\/II
ras M3 opraHu3ma.

[IumeBapuTesbHasA
cucTteMa

[TosocTh pTa, IVIOTKA, MUIIEBOJ,
YKeJyJI0K, KUIIeYHUK, TIeYeHb, MOJ-
YKeJlyJlouHas JKeJies3a.

H3mesibueHre U rnepeBapuvBa-
HHE IIMIIH, IOoIVIOLIEeHHe IIUuTa-
TeJIbHbIX BE€IIEeCTB W BbIBe/e-
HHEe HellepeBapEeHHbIX BELIECTB
U3 OpraHu3Ma.

KpOBeHOCHaH cucreMa

Cepaue, cocybl.

ObecneyeHue TpaHCIopTa
MMUTATEJbHbIX BelleCTB, KHC-
JIOpOJia, TOPMOHOB K TKaHSIM H
opraHaM, BblJieJIeHHE OCTaTKOB
MeTabo0JIM3Ma.

BbIAEJ'II/ITeIIbHaH CcrucreMa

[IporoHedpuauii (mJockue dep-
BU), MeTaHebpuaud (KoJib4aTble
4YepBH), IOYKH, MOYEBBIBOASAILINE
IYTH, MOYEBOH My3bIpb (MO3BOHOY-
HbIE).

BriBeseHve U3 opraHusMma
M3JIMIIKOB BOJbI, OCTaTKOB 06-
MeHa BelleCTB BO BHEIIHIOIO

cpeny.

[TosioBas cucrtema

CeMeHHUK, CeMANPOBO/], TUYHUK,
AH1eBoJl, MaTKa.

O6pa3oBaHHe TOJIOBBIX KJje-
TOK, 00€CIeYrBaLHX 0JI0BOE
pa3MHOXKeHHEe OpPraHHU3MOB.

HepBnasa cucrema

HepBHBIN CTBOJI, HEPBHbIE OKOH-
YaHUd, TOJIOBHOU MO3I, CIHHHOU
MO3T, HEPBHI.

YnpaBsienue  dusnosioruye-
CKMMH IpOoLeccaMu B OpraHus-
Me U obecreuyeHHe B3aUMOEH-
CTBUSl OpraHuM3Ma C BHeEIUHeH
cpeon.

SHAOKpI/IHHaH crucreMa

XKenesbl BHyYTpeHHel cekpenuu
(ropMoHBI).

['yMopa/bHbIA KOHTPOJIb Jiesi-
TEeJIbHOCTH TKaHeH, OpraHos.

MMMyHHasa cuctema

JluMmbaTudeckre ysJbl, cese3EH-
Ka, BUJIOUKOBAs »KeJsie3a.

ObGecnieyeHre yCTOMYMBOCTH
XKU3HeJeATeJIbHOCTH OpraHu3-
Ma K 4y>KepOoJHbIM BelleCTBaM.

OpraHu3Mm. B opraHuamMe yesioBeKa U KUBOTHBIX CHCTEMbI OPraHoB GYHKIIMOHUPYIOT He pas-
JleJIbHO, a 1|eJIOCTHO, B3aUMOCBSI3aHHO. KaxkZj0e )KUBOTHOEe Mpe/CTaBJIsIeT COO0U CI0XKHYIO OUO-
JIOTUYECKYI0 CUCTEMY, KOTOPYIO HEOO6XOAMMO U3ydyaTh Ha MOJIEKYJISIPHOM, KJIETOYHOM, TKAaHEBOM,
OpPraHHOM, CUCTEMHOM M OPraHM3MEHHOM yPOBHSIX.
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Benku Kinerka TkaHb Cepnue KpoBeHocHas Kposuk
3NUTeNUsA aNUTeNUsA cucrema

o g % v & @

9 Peea

JEJIAEM BbIBO/IbI

e )KuBo#l opraHusm - 11eJ1I0CTHasl, AUHAMHUYHAsA GMOJIoOTMYecKasi CUCTEMA, HaxoAs11asicsl B
TECHOM B3aWMOJIEMCTBUHU C OKpPYXKAIOLLEd Cpesloi.

e Kaxblil opraHu3M COCTOUT U3 CUCTEM OPraHOB, CUCTEMbI OPraHOB - W3 OPraHOB, Op-
raHbl — U3 TKaHeM, TKaHU — U3 KJIETOK.

ITPUMEHAEM HOBbIE 3HAHUA

3HaHUe U IOHUMaHHue

1. YTo aBiseTcA HaUMeHbIleN eJUHUIEN )XUBbIX OPTaHU3MOB?

2. [laiiTe onpepesieHrMe TKaHU.

3. YTo Ttakoe opraH?

4. Tlo kakOMy NPUHLUIY B OJHY CUCTEMY O00'beJUHSIIOTCSA MOJIOCTh PTa, TJIOTKA, MUILEBO/, Kesy-
JI0K, KUIIEeYHUK, IeYeHb, O/KeNYA0UHYI0 xKeje3y?

5. OnUIINTEe KOMIOHEHThI CUCTEMBI KPOBOOOpAIllEeHUSI U UX 3HAaUYEHUE B OpraHu3Me.

IIpumeHeHue

[IpaBUJILHO pacnoJioXKUTe B PSAAY OpTraHbl MULIEBApPEHUs: nuwesod, KUWEYHUK, 2/10MKa, H#eaydok,
pOMmMo8as no/1ocmo.

O-O-0O-O-O

[ToueMy He Kax/jasl KJeTKa MHOTOKJIETOYHOIO OpraHu3Ma MOXET OCYIeCTBJSATh Bce PU3NOJIOTU-
YyecKue MPOoLeCcChl, XapaKTepHble AJisi MHOTOKJIETOUHOTO OpraHusma?

CuHTe3

[IpeacTaBUTD )KUBOTHbBIM OPraHUM3M KaK MHOTOKJIETOYHYIO 11€JI0OCTHYI OHOJIOTUYECKYI0 CUCTEMY
B CXeMe HJIU MOJEJIU.

OneHka

3anoJsiHUTe TabJIUIY, OTpaXKalollyl0 YPOBHU OpraHU3alMy OpraHu3Ma.

BuoJsiornyecKkue cUCTeMbl KoMnoHeHTbI l'lpumepbl

Mounekysa

KneTtka

TkaHb

Opraun

CrucremMa opraHoB

Opranusm

3azaHue
Co6epuTte nHOpPMaAIUIO 06 UMMYHHON CHCTEME YeJO0BEKA U OOCYAUTE €€ B TPYIIIIE.
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3AZJAHHUA 11O IJIABE 111

1. Mexxay AAaHHBIMH, MPUBEJAEHHBIMU HIDKE, CYILIECTBYeT ompeje/ieHHas 3aKOHOMep-
HOCTb WM CBAA3b. BbiGepHTe OTBET, KOTOPBIN OTpa)KaeT 3Ty CBA3b.

A) nérxkue
b) Tpaxeu
B) nérkue u Tpaxeu
') »xabpbl
Kabpel ?
2. OnpepeuTe COOTBETCTBHUE MEXKAY OpraHaMy pacTeHUM U UX QYHKUUAMMU.
OPTAHbI PACTEHUA OYHKIUN

1. O6ecneynTh MUHEpPATbHOE [TUTAHUE.
2. 06ecne4yuThb NOIJIOLIEHHE BOJbI.

3. CuHTe3 opraHM4yecKux BellleCcTB U3
HeOpraHW4ecKuX BellecTB.

4. Tpancnupanus.

5. llorsiouieHue yriekucsaoro rasa u
BblZleJIeHUe KUCJI0POJa.

6. [IpukpenssieT pacTeHue K NOYBe.

3. PacnoJsioxkuTe 4ucaa, B KOTOPBIX BbIpaXKeHbl 30Hbl KOPHEM, M0 MOPAAKY, HAUUHAs C
KOHYUKA KOPHS.
1) cocymiasi 30Ha; 2) mpoBoJias 30Ha; 3) KOpHEBOU YEXJIHK;
4) 30Ha pocTa; 5) 30Ha feneHus.

4. OTBeThTE «Ja» Ha KaXKJ0e BEpPHOe yTBEPKAEeHHE U «HET» Ha Ka)KJ0e HeBepHoe
yTBepXKJAeHHe.

Ne UHdopmanumn Jda/Het
1. | JlykoBulla TIoJIblIaHa, KAyOeHb KapTodesisi, KOpHEBUIIE MAThI — BUJOU3MEHEHHBIN
noGer.
2. | HocoBast moJsiocTh, TOPTaHb, Tpaxesi, OPOHXHU, JETKHUE COCTABJSIOT /bIXaTeJbHYIO
CUCTEMY.
3. | BokoBble KOPHU pa3BUBAIOTCS M3 IJIABHOI'O, IPUAATOYHOI'O0 U GOKOBBIX KOpPHEH.
4. | [1aBHBIN KOpEeHb Pa3BHUBAETCS M3 3a4yaTKa KOPHS B CEMEHM.
5. | [lnoasr ap6y3a, orypua, kKapTodesisi Ha3bIBAIOTCSA ThIKBHHA.
6. | IpUTPOLUTHI, JEUKOLUTHI, TPOMOOIUTHI SBJISAITCS KJIeTKaMH COeJUHUTETbHON

TKaHHU.
MopkoBb, pena, peAuc, 6aTaT, FeOPrUuH — KOPHEMJIO/bL.

®N

[IpusaToyHble KOPHU 06PA3YIOTCH U3 CTEGJIA UJIH JIUCTA.

9. | DHJOKPUHHAS CHUCTEeMa OCYIeCTBJSEeT TyMOPAJbHYI0 PETYJASILUI0 JesITeJbHOCTH
OpraHoB.

10. | CxeMaTU4HOE MpeJCTaBJeHHEe CTPYKTYPhI [[BETKA HA3bIBAETCS (POpMY/0l YsemkKa.

5. PacTeHue - 1e/IOCTHbIN OopraHu3M. Ucnosib3ysi HIKepacnoJioKeHHble TePMUHbBI, Jaii-
Te onpejeyeHus. Hanumure KOpoTKoe 3cce.

1) k/aeTo4yHoe cTpoeHHe; 2) obMmeH BellecTB; 3) ¢oTocuHTe3; 4) HeopraHuyeckue Be-
1eCcTBa; 5) opraHuyeckue BeleCTBa; 6) MUHepasibHOe MNUTaHWe; 7) BblAesieHUe; 8) pocT;
9) conHeuHas 3Heprus; 10) nutanue; 11) apixaHue; 12) B3aMMOCBA3b.
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[JIABA IV

KOOPAUHALIUA U CAMOPETY/IALIUA

4.1. CAMOPEryiaoua XUBbIX OPTAHU3MOB

BBLIABJIAEM IPOBJIEMY. YTo Takoe KOOpAMHALUA? Hetipon « Hetipozus
KakoBa poJib HepBHOW CUCTEMBbI B CAMOpEryJIsaLun? Akcon o [lendpum e Pegnekc
e Peyenmop

OTKPBIBAEM HOBBIE 3HAHUA. HepBHas cucrema
peryiupyeT KU3HeJeATeJbHOCTb KUBbIX OPTaHU3MOB U KOOPJAWHUPYET B3aUMOOTHOIIEHUSA
OpPraHu3MOB MeX/y COO0M U C BHEIIHEN CpeJloi.

CTpoeHue M TUIIbI HEMPOHOB. HelipOHBI U KJI€TKU HEMPOTIJIMMU COCTABJISIOT OCHOBY HEPB-
HOM TKaHU. HelpoH - cTpyKTypHas U QyHKIMOHA/IbHAasA eJUHULA HEPBHOM cUcTeMbl [-THna.
HellpoHbl, KaK U Jpyrue KJeTKU OpraHru3Ma, COCTOAT U3 000JI0YKH, IIUTON/Ia3Mbl, AApa. X0Td
HeHpOHbI pa3MYalTCAa N0 pa3Mepy, popMe U pPacrnoJIOKeHUIO, IOUTH BCe HEMPOHBI COCTOSAT
M3 TPEX BaXKHBIX YacTel — mesa Kjaemku, akcoHa U deHdpumos. HelipoHbl OGBIYHO UMEIOT
O/JMH JJIMHHBIA OTPOCTOK — aKCOH. /leHJpUThI NpPeJCTaB/IAIT CO60H KOPOTKHE OTPOCTKHU.
KopoTkue oTpocTKH HEHPOHOB NPHUOOPETAOT Cepbli OTTeHOK (Puc. 4.1).

AApo

MHeJUHOBasA 000JI09Ka

PucyHok 4.1. CTpoeHUe HepBHOU KJieTKU (HeHpoHaA).

HelipoHbl nojpa3/iensiloTc Ha YyBCTBUTEJIbHBIE, IPpOMe-
’KYTOUHble W JBUraTesibHble B 3aBUCHUMOCTH OT HUX CTPYK-
Typbl U GyHKUMU. JyscmeumesbHble HelpoHbl TepefarT
HepBHble CUTHAJIbl OT OPraHOB YYBCTB K 'OJIOBHOMY U CIIHH-
HOMY MO3ry. [IpomescymoyHble HelpoHbl PACIOJIOKEHBI B
LleHTPaJIbHOW HEPBHOM CHCTEMe MeX/y YYBCTBUTENbHBIMU U
JIBUraTeJbHbIMU HelipoHaMu. C MOMOLIbI0 CUHAIICOB BO30YXK-
JleHMe MOXeT Mepe/aBaTbCs OT YYBCTBUTEJbHOI'O HEHWpPOHA
K JIBUraTeJIbHOMY HEWPOHY 4Yepe3 NPOMeKYyTOYHbIA HEHPOH.
Tesr0 ¥ OTPOCTKM NPOMEKYTOYHBIX HEPOHOB He OTXOAAT OT
IeHTPaJIbHOM HEPBHOU CHCTEMBI. /JlguzameibHble HelipOHbl
nepejalT HepBHble HMMIYJbCbl OT ILI€eHTPaJbHOW HEpBHOU
CHUCTEMBbI K OpraHaM M MbILILAM.

HeHpora1ab-
— Has KJeTKa

Helporiusa - 3TO CTPYKTypHasi KJeTKa HEPBHOW TKaHH,
pacrnoJiokeHHasi B CHMHHOM U T'0JIOBHOM Mo3re. Heiiporius
BBINOJIHAAET QPYHKUUIO NUTaHUSA HEUPOHOB (Puc. 4.2).

PucyHok 4.2. Heitpornusi.




HepBHyl0 cucTeMy H3y4aloT, pa3jiesisisi €€ Ha LieHTpaJibHble U NepudpepuvecKue OTAesbl B
COOTBETCTBUM C UX pacrnoJsioxkeHueM. K 1ieHTpaJbHOMY OT/e/ly OTHOCSTCS TOJIOBHOM M CIMHHOU
MO3T, a K nepudepruyeckoMy — OTXOJsIINE OT HUX HEPBbI U HepBHbIE OKOHYAHHUS. [lo QyHKIUH,
KOTOPYIO BBINOJIHSIET HEPBHAsA CUCTEMA, BbIJEJNSAIOT COMAaTUYECKUN U BereTaTUBHbIA (aBTOHOM-
HbIN) OT/EeJIBL.

Pedsiekc - 3To peakiusi opraHM3Ma Ha BHENIHWE W BHYTPEHHHE BO3/IEHCTBUS C y4acTUEM
I[eHTPaJIbHOW HEPBHOM CUCTEeMBbI. BCé — OT MPOCTBIX AEUCTBUN OpraHu3Ma /0 CJA0XKHEHIIUX MbIC-
JIMTEJIbHBIX MPOIeCcCOB (HaNpUMep, MbIlLJIeHHE, pedyb, TpodeccHoHalbHOE 00yYeHUe) OCyIecT-
BJIsIeTCS 32 CYET pedJIeKCOB.

PedaekTopHas ayra. [1yTh, 10 KOTOPOMY MPOXOAAT HEPBHbIE UMIY/bChl MPHU 06pa30BaHUH
pedJiekca, Ha3biBaeTcs pedieKTOpHOU Ayroi. PedsiekTopHas Ayra cOCTOUT U3 5 yacTem.

1. PenienTop HaxogUTCS B TKaHSIX U OpraHax, BO30Y»/JaeTCs BHEIIHUMU WM BHYTPEHHUMH
BO3/IeICTBUSMH.

2. YyBcTBUTEJIbHOE HEPBHOE BOJIOKHO IepejaeT UMIYJbC, TeHepupyeMbId BO36YyK/JeHUEM
pelenTopa, B HEPBHbBIN I[EeHTP.

3. AHa/IU3HPYIOTCS HEPBHbIE UMITYJ/IbChI, MIOJYYeHHbIE OT MPOMEXYTOUYHbIX HEHPOHOB, pacro-
JIO’)KEHHBIX B HEPBHOM IIEHTpE.

4. JIBuraTesibHOe HEpPBHOE BOJIOKHO NepesaeT BO30YXKJeHHEe B HEPBHOM I[eHTpe pabouemMy
OpTaHy.

5. Pa6o4uii opraH COCTOUT W3 MBI, COCYA0B, BHYTPEHHUX OpraHoB U T.A. (Puc. 4.3).

perienTop

\

sy YyBCTBUTEJbHBIN
= d HEHpPOH
A~

=
=

L~

MBI bI
Pucynok 4.3. PedpaekTopHas ayra.

Ec/iv noATONKHYTB *XMBOTHOE, HAalIpUMep, PbIOY B aKBapuyMe, MaJKOW, OHO OBICTPO OTAAJA-
eTcd. Ec/iv Halla pyka KacaeTcsl ropsiuero npejMeTa, Mbl TYT e eé oJlepruBaeM. JTHU 6e3yC/I0B-
Hble pedJieKChl MPOUCXOAAT CAeAYIOLMM 00pa3oM: BO3/EeMCTBUE BOCIPHUHHUMAETCH C MOMOLIbI0
peLenTopoB Ha KOXKe U Npeobpa3yeTcss B HEPBHbIM UMIYJIbC, KOTOPBIM MepefjaéTcsl B HEPBHBIN
LIeHTP 4Yepe3 YyBCTBUTEJIbHOE HepBHOE BOJIOKHO. B HepBHOM LieHTpe aHa/JM3UPYyeTCs BO3JeM-
CTBUE U IlepeJlaeTcs Yyepes JBUraTe/IbHbIA HEUPOH paboyeMy opraHy, Hallpumep, Mbluile. M-
1]la COKpallaeTcs, U NPOUCXOAUT JBHXKEHUE.

Buapl pediekcoB. Y yesioBeKa U )KUBOTHbBIX pa3/IM4aloT 6e3yCJI0BHbIE U YCI0BHbIE pedJIeKChI.

BpoxaeHHble pedJieKcbl, KOTOpble NepejalTcsl U3 MOKOJIEHUS B MOKOJIEHHE, Ha3bIBAlOTCA
6e3yc/10BHbIMU pediiekcaMH. B 06pa3oBaHUM 6e3yca0BHBIX pedsieKCOB y4aCTBYIOT HEPBHbIE
LeHTPbl HMXKHUX OTZEJIOB LleHTPaJbHOM HEPBHOM CUCTEMBbI (COMHHOTO, IPOJOJIr0BATOrO, CpeJ-
Hero, NpoMeXyTOYHOT0 MO3ra U MO3roBoro mMocta). be3ycsoBHble pedJieKkchbl Hac/leCTBEHHbIE,
COXPaHSITCA B HEM3MEHHOM BHJie Ha NPOTSHKEHUM BCEW KM3HU 4esIOBeKa U KUBOTHBIX U Ile-
peZlaloTca U3 NOKOJIeHUs B nokoJsieHue. [Ipu aToM Buje pedJiekca opraHusM BCerAa 0JMHAKOBO
pearvpyeT Ha omnpeje/JéHHOe Bo3jelcTBUe. be3ycsioBHble pedJieKchbl Y BCeX KUBOTHBIX OZHOTO
BU/JIa OZIMHAKOBBHI. [ITeHell, TOJbKO YTO BBUIYNMBIIMKCA W3 AWIa, [JIOTAeT BCe YTO BUAUT. Box
NOCTOSIHHO 4YepeJyeTcs C BbIJOXOM, NMPU CUJIbHOM OCBEIeHUM 3pavyOK CYy»KaeTcsl, B TEMHOTe
pacuivMpseTcs, IpU NONaJaHUU NMUILU B POT BblAEJAETCHS CAHHA. ITO NpUMepbl 6e3yCJ0BHOTO
pedsekca.
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’KuBOTHBIE TakkKe HMEKT BPOX/JeHHble pedJieKchbl, CBI3aHHbIE CO CJO0XXHBIM IOBeJ€HUEM.
Hanpumep, :kMBOTHBIE ULIYT YA00HOE MECTO /ISl TOTO, YTOOBI OCTAaBUTh NIOTOMCTBO, YCTPAaUBaIOT
rHe3/ia, 3a60TATCA 0 NOTOMCTBe. Takre BpOX/ieHHble pedJieKChl Ha3bIBAlOTC MHCTUHKTAMM.

OfHaKo CylecTBYIOT U pedJeKcbl, KOTOpble BbIpabaThIBAlOTCH B TeYeHHE KU3HU YesloBeKa
Y KMBOTHBIX. Ec/iM pbI6KaM B akBapuyMe JaBaTb KOPM IPU BKJIIOYEHHOU JlaMIle, a KOpMJIeHUe
TaKUM 00pa3oM MOBTOPSATb HECKOJIBKO pas, y pbIOoK popMmupyetrcs yca0BHbIM peduekc. Kak
TOJIBKO JIaMIla BKJIIOYEHA, PbIOKM HAYMHAIOT MOJIJIbIBATD, JaXe eCJU UX He KOpMUThb. Takue 06-
pasymwiuecs pedJieKcbl Ha3bIBAIOTCS YCJIOBHBIMU pediiekcaMu. Yca0BHbIe pedieKchl He epeja-
I0TCS U3 IOKOJIEHUS B IOKOJIEHUE U JJ0JIT0 He COXpaHATCcsA. B 06pa3oBaHUM yC10BHbBIX pedieKCoB
y4aCTBYIOT HepBHbIE LIEHTPbl KOPbI OOJIbIIMX MOJIyLIapUIM LeHTPaJbHOM HEPBHOM cUcTeMbl. Ta-
Kue pedieKchl He SABJSIOTCSA NOCTOSHHBIMU B }KM3HU YeJIOBeKa UJIM )KUBOTHBIX U UCUE3aI0T, eCIU
He NOBTOPSAIOTCA Yyepe3 onpe/eéHHble IPOMEXYTKU BpeMeHHU. [IpruMepoB yC/10BHBIX pedJieKCOB
MHOro0. B TeyeHue KM3HU NITULIA YYUTCS pa3indaTh HY>KHYI0 el nUlLy. Yes0BeK yYuTCs TOBOPUTb,
YUATATh U IMCATh Ha NPOTS)KEHUU BCEN CBOEH KU3HH, TPYLUTCS.

CnefyeT OTMeTUTh, YTO B GOPMUPOBAHUU YCJIOBHBIX pedJIeKCOB BaXKHYIO POJib UTPAIOT Ta-
Kue GaKTophbl, Kak BO3pacT, GU3HN0JIOTHYeCcKre 0COOEHHOCTH, CIOCOOHOCTH OpPraHU3Ma, YCJI0BUS
YKU3HMU.

AEJIAEM BbIBO/bI

* OCHOBY HEpBHOM TKaHU COCTABJISIOT HEUPOHBI U KJIeTKU HeHporauu. [lo cTpoeHUo U GyHK-
I HEHUPOHBI JeJIATCA Ha CEHCOPHbIE, IPOMEXYTOYHble U JBUTaTe/JbHble HEHPOHbI. CBOMCTBO
OpraHv3Ma peardpoBaTb Ha BHEIIHWE U BHYTPEHHHUE BO3/IeCTBUS MPHU yYaCTHH LEHTPAJbHOU
HEPBHOM CHUCTEMbI HA3bIBAETCS ped.1eKCOM.

IMPUMEHAEM HOBBIE 3HAHUA

3HaHMe U NIOHUMaHue

1. Ha kakue 4acTH JieJINTCS HEPBHAs cMcTeMa 10 QyHKIHUU?

2.4To BBl 3HaeTe 0 CTPYKType HelpoHa?

3. JlaliTe vHGOpPMALIMIO O THUIIaX HEHPOHOB.

4. KakoBa QyHKIMS KJIETKU HEUPOTJIUU?

IIpumeHeHue. CpaBHUTE crielMUKY YCIOBHBIX U 6€3yC0BHBIX pePJIeKCOB U BbIZEJUTE CXO/ICTBA.

Ananm3s. O6bsICHUTE, KaKhe 4acTu pedseKTOPHON AYry YYacTBYIOT NPHU TEIJIOBOM BO3/eUCTBUH
Ha OpraHH3M 4yeJsloBeKa.

CuHTe3. BHUMaTeIbHO paccMOTpUTE KapTUHKH, HA KOTOPBIX M300pakeHbl PACTUTE/bHbIE U KH-
BOTHbIE KJIETKHA U HepBHad KJeTKa. CAesaiiTe BbIBO/bI, ONMPAsACh HA Te 3HAHUA, KOTOPbIE BhI y2Ke N0-
JIy4UJIM B yuye6HUKe. [IoAT0TOBbTE Mpe3eHTalMI0, B KOTOPOH 6y/ieT oTpaxkeHa 0COGEHHOCTb CTPOEHHUS
KaXKJ0H KJIETKH.

KieTka pacrenusa HepBHas kJeTka (HEHPOH) KieTka »KUBOTHOTO

OueHka. YcioBHble pedJsekcbl B TeyeHHE  BCeH
noc/jeAyoled  KU3HU  CcOGaK  NpPU  XUPYPTHUYECKOM
yAaJleHUHW KOpbl OOJIBIIMX IMOJYIIapUiA TOJIOBHOTO MO3Ta He
BbIpabaThiBaIKCh BooOILe. [loueMy y cobak He cdopMHUpoBacs
yca0BHBIN pediekc? O60CHYHTE CBOE MHEHHUE.

3agaHue

[lpuBenuTe mnpuUMepbl ped-
JIEKCOB, KOTOpble GOPMHUPYIOTCS
B JKM3HU 4YeJIOBEKA U KUBOTHBIX,

06CyIUuTe UX C IPY3bIMU.
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4.2. IPAKTUYECKOE 3AHATHUE. MOJIEJIMPOBAHUE PE®JIEKTOPHOM AYTU

Llesib: U3YyYUTb CTPYKTYpPY pePJIeKTOPHOH AYTH, MOJENUpPys €€ 4acTH.
Pedsiekc - 3TO peakiyds opraHM3Ma Ha BHEIIHWE U BHYTPEeHHUE BO3IeUCTBUSA
C yd4acTueM LeHTpaJlbHOM HEepBHOW cuUcTeMbl. Bce peakuuu, HayuMHas C
NpPOCTEUIINX JBMXKEHUN OpraHM3Ma M 3aKaH4YMBasl CJOKHEUIIMMH MpoleccaMu
KU3HeesaTeJbHOCTH, OCYIeCTBAAKTCA 6J1arogaps pedJiekcaM.

[lyTh, IO KOTOPOMY HepBHble BO30YXK/AEHUsI NMPOXOAAT NMPU pedeKTOPHOM
00pa30BaHMMU, Ha3bIBaeTCA pedIEKTOPHOU AYTOH.

Heo6xoauMoe 060pyAoOBaHHE: MaKeT CTPOEHUsI CIUHHOTO MO3ra, WJJICTPAaTUBHbIE
TabJULbI, MOKa3blBalLKe GOopMUpPOBaHUe pedJieKca, MJIACTUINH, [IBETHbIE KPACKH, JIMHEWKA,
MJIACTUKOBBIM HOX, KapaHJall, 6esiasg O6ymara, HOXKHMIbl, THOKasl TOHKas MPOBOJIOKA, T'BO3/lb,
KJIeH, 2 KycKa MeHOoIIacTa.

llpaBuia 6€30MaCHOCTH: @ o &

1. ByabTe ocTOpOXKHBI IPU pabOTe € MIACTUKOBBIM HOXKOM, HOXKHULIAMHU, TBO3/JIMU U TUOKOM
MPOBOJIOKOM.

) \
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1. BospMuTe 6Gesyro Gymary 2. Bo3pbMuTe neHONIIACT, MOJIOKUTE Ha Hero LabJoH pa3pesa
U BbIpeXbTe U3 Heé IabJIoH CIIMHHOTO MO3ra U 006BeJUTE €ero.

pa3pes3a N03BOHOYHHKA.

3. AKKypaTHO BbIpEXbTe 4. BelpexXbTe HOXKHUI[AMHU M3 GyMard mabJioH 4acTd MO3BOHOY-
¢dbopMy ciHHOTO MO3ra. HUKa B popMe 6abOUYKU. 3aTeM IOJIOKUTE €ro Ha IMeHOIJIACT U
o6BeuTe. BhipexxbTe GUTypy, HAPUCOBAaHHYI Ha TEHOIJIACTE, U

5. llpukJjeiiTe KjeeM 4acTb MO3BOHOYHHKA
B BUJie 6a60YKU Ha pa3pe3 CIUHHOTO 6. BolpexxbTe M3 MeHOMJIacTa KOXKY U paboyrit

Mo3ra. opraH (MbILIILY).
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7. IlomecTUTe NOATOTOBJIEHHbIE KyCOYKH 8. TIoKpacbTe C/I0M KOXM Tak, KaK [10Ka3a-
6sm3Ko Apyr K Apyry. Ilocse aToro pac- HO Ha PUCYHKE, U HaHeCHTe Ha HUX Gec-
KpacbTe 3THU JeTaJIM IBETHbBIMHW KPACKaAMH. I.[BeTHbIﬁ JaK OJist HOI'Teu.

9. Bo3pMuTE /1Ba OTpe3ka ru6koi npoBoJsiokd mo 10 cm. OTaespHO 06epHUTE B GyMary.
PackpacbTe ofjHy U3 HUX KpPaCHOM, a APYTryl0 — CUHEH KPaCKOHU.

11. «ChopmupyiiTe» HeHUPOHBI, UCIOJIb-
3ys MJIACTUJIMH.

YyBCTBUTENbHBIN HEHPOH N
[IpoMexXyTOYHBIA HEHUPOH

MbImbr—~——__

JlBuraTeibHbI HEUPOH

12. [lognumuTe 4acTH

06cyauTe U caeaTe BbIBO/bI. MOJIe/H pedIeKTOPHOI JIyTH.




4.3. HEPBHAA CUCTEMA

BbLIABJ/IAEM IIPOBJIEMY. Kak pearupyroT KHWBble opra-
HU3MBbI Ha pasjpakeHuda? lenmpaavHas u

OTKPBIBAEM HOBBIE 3HAHUS. Tlo cTeneHn pasBUTHS nepugeputeckas HepeHas
. cucmema o IlepedHull mo32
HEpPBHOM CHUCTEMbI )KUBOTHBIX MOXKHO Pa3/e/IuTh Ha CJeylo- i o .
POMENCYMOYHBIL MO32
HKe YeThIpe THUIa. Cpednuii Mo3z »

1. HepBHas cucreMa ceT4yaTtoro uiad AudpdysHoro Ipodonzosamuiii Moz »
TUNA. Y KUIIEYHONOJIOCTHBIX HEepBHAsl CUCTEMAa HWMEET BUJ Mossicevok
ceTd. UX HepBHBIE KJIETKH PACIOJIOKEHbI B CJI0€ 3KTO/[€pMbl
B nudpdy3HoM cocTossHUU. OTPOCTKH HEPBHBIX KJETOK COEJUHSIOTCS APYr C Jpyrom, obpasys
HepBHYIO ceTb. [Ipy Bo3JeHCcTBUM Ha JIIOOYI0 4acTh Tesa BO30YXKJeHHe, BOSHUKAIOLee B OJHOU
HEpPBHOU KJIETKe, PaCIPOCTPAHSIETCS Ha BCe HepBHble KJIETKU. B pe3ysibraTe opraHusM peard-
pyeT cokpalleHHeM Bcero cBoero Tesa. [I[pumMepom pediiekca fBJsSIETCS CBOMCTBO B3POCJbIX pe-
arupoBaThb Ha pazjpaxuTtenu (Puc. 4.4)

2. HepBHas cucTteMa JIeCTHUYHOrO (CTBOJIOBOro) TMna. HepBHas cucTeMa MJIOCKUX U KpPyT-
JIBIX YepBel yCTpoeHa Mo THUIY CTBoJIa. HepBHas cucTeMa peCHUYHBIX YepBEH COCTOUT W3 MaphI
HEPBHBIX y3JI0B U MMapbl HEPBHBIX CTBOJIOB, UAYIIUX OT HUX MO ZIByM 60KaM TeJia. HepBHbIE CTBOJIBI
3aXBaTbhIBAIOTCs MONEPEYHBIMU HEPBAMHU U 110 CTPOEHUIO HAIIOMUHAIOT JieceHKY. HepBHast cucTeMa
COCAJIbIIMKOB U JIEHTOYHBIX YEpPBeH COCTOUT W3 Mapbl HEPBHBIX Y3JI0B, PACHOJIOKEHHBIX Ha
nepeJiHell CTOpoHe TeJsia, 06pPa3yIIUX OKOJIOTJIOTOUHOEe HEPBHOE KOJIBbIO, U TPEX Map HEePBHBIX
CTBOJIOB. HepBHBIE CTBOJIBI COeUHEHBI MEX/Y COO0M MonepeyHbIMU HEPBaMU. XOpOIIO pa3BUTA
napa HEPBHBIX CTBOJIOB, PACHOJIOXKEHHBIX 10 06e CTOpPOHBI Tesia. HepBHasi cucTeMa KPYIVIbIX
yepBel cXo/jHa C HEPBHOW CHCTEMOM COCaJbLIMKOB, HO XOPOILIO Pa3BUTA Napa HEPBHBIX CTBOJIOB,
pacnoJio’KeHHbIX Ha CIMHHOW U 6proiHou cTtopoHe (Puc. 4.5).
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PucyHok 4.4. HepBHas Pucynok 4.5. Hepuass PucyHok 4.6. HepBHas PucyHok 4.7.
cuctema audpPysHoro cHUcTeMa CTBOJIOBOTO CUCTEMa y3JI0BOr'0 HepsHasa cucrema
THIA. TUIIA. TUIA. Tpy6YaTOro THUMA.

3. HepBHasa cucteMa y3/I0BOro tuma. HepBHas cucTeMa KOJIbYAaTbIX YepBel COCTOUT M3
napbl HAJAIVIOTOYHBIX HEPBHBIX Y3JI0B HaJ, KOJIbLOM, Mapbl MOATJIOTOYHBIX HEPBHBIX Y3JI0B IOJ,
KOJIBIIOM, OKOJIOIJIOTOYHOTO KOJIbL]a Y Mapbl Y3JI0B OPIOLIHOW HEpPBHOW Lenodku. Kax bl cer-
MEHT TeJla UMeeT Napy HepBHbIX OKOHYaHUU. OT HepBHbIX OKOHYAHHUH UAYT HEepPBbl K pa3HbIM
yacTaMm Tesa. HepBHada cucrtemMa MOJIJIIOCKOB COCTOMT M3 OKOJIOIJIOTOYHOIO HEPBHOI'O KOJIbLIA, B
KOTOPOM HauboJiee pa3BUT HAZAIJIOTOYHbIM HEPBHBIN y3es, U U3 HEPBHBIX CTBOJIOB, COEUHSAIO-
IIMX HEPBHbIE Y3JIbl, PACIOJIOKEHHbIE B pa3HbIX yyacTKax Tesaa (Puc. 4.6).
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['oJl0BOHOTME MOJIJIFOCKH, OOJIBIIMHCTBO U3 KOTOPBIX fABJAETCA XUUIHUKAMU, BeAyT MOJBHX-
HbII 06pa3 xU3HU. UX HepBHas cHUCTeEMa UMeeT CJI0XKHOe cTpoeHUe. HepBHbIe OKOHYAHUS, pacIo-
JIOXKEHHbIE B F'OJIOBHOM OT/eJie TOJIOBOHOTHUX MOJIJIFOCKOB, COeUHAIOTCA MeXAy co60H, 06pa3ys
«TOJIOBHOU MO3I».

HepBHas cucTeMa 4JIeHUCTOHOTUX CXO/HA C HEPBHOM CUCTEMOM KOJIbYaTbhIX YepBeH, HO YJIyd-
meHa QYHKLIUOHA/NbHO. B pe3ysbraTe CAMAHUSA Map HEPBHbIX OKOHYAHUN B OPIOIIHON HEPBHOMU
LlelIM HepBHble OKOHYAaHUA YBeJUYeHbl. B cBA3U € TeM, UTO B UX FOJIOBHOM OT/eJie PACIOJIOXKEHBI
OCHOBHbIE OpraHbl YyBCTB, pa3Mepbl HEPBHBIX IIEHTPOB YBEJIUYEHbI.

4. HepBHasA cucTteMa TPyOoYaTOro TUMa. JTO XapaKTePHO AJis BCEX XOPAOBBIX >KUBOTHBIX.
HepBHble KJIeTKU pPacIoJio’KeHbl paBHOMEPHO B/10JIb HEPBHOU TPyOKH (Puc. 4.7). [IoCKOJbKY X0p-
JIOBbIE )XUBOTHbIE OTHOCATCA K OJJHOMY BUJAY, TO B CTPOEHHMU UX HEPBHOM CUCTEMBI €CThb 001ue
YyepThl. Y HU3LIMX XOPA0BbIX HEPBHAs TPyOKa COCTABJISIET LIEHTPAJbHYI0 HEPBHYIO CUCTEMY, A He-
CKOJIbKO HEPBOB, BBIXO/ALMX U3 Hee, COCTABJIAIT nNeprudpepudecKyto HepBHyo cuctemy. [lo Mmepe
YCJIOXKHEHUsI CTPOEHUS KUBOTHBIX CYI[eCTBEHHO W3MEHSETCSl U CTPOEHHe HEPBHOM CUCTEMBI.

Y N03BOHOYHBIX (pbl0, 3eMHOBO/AHBIX, PENTU/INH, ITUL] U MJIEKONIUTAIOIINX) HEPBHAsA CUCTeMaA
MMeeT 0/IMHAaKOBOEe aHATOMHUYEeCKOe CTPOeHHe, HEPBHAs CUCTEMa CUJIbHO pa3BUTA Y MJIEKONHUTA-
IOLIMX. Y YeJl0BeKa U BCeX N03BOHOYHBIX LleHTpa/ibHas HepBHAsA CUCTeMa COCTOUT U3 IOJIOBHOTO
M CIIMHHOTO MO03ra, a nepudepuyeckass HepBHasl CUCTEMA COCTOUT U3 HEPBOB, BBIXOASALUX U3
rOJIOBHOT'O M CIIMHHOTO Mo3ra. [0JI0BHOM MO3T COCTOUT U3 MATHU OT/AEJIOB: llepeJHero, NIpoMexy-
TOYHOTO, CpeJIHEro, MPol0JIr0BaTOr0 Mo3ra, Mo3:xeuka. Kax/bli1 0T/ieJ1 TOJIOBHOTO MO3ra BbINOJI-
HsieT onpenesieHHble GyHKIUU (Puc. 4.8).

6) aAryuka

Pucynok 4.8. CTpoeHre roJI0BHOIO MO3ra y I0O3BOHOYHBIX.

Y pbI6 roJIOBHOM MO3Tr He UMeeT GOJIbLUIMX pa3MepoB. Y 3eMHOBO/JHbIX NepeJHUNA MO3T pas-
JleJieH Ha noJiyiapus. W3-3a ynpoujeHust JBUKEHUN MO3T 36 MHOBO/IHBIX PA3BUT He TaK XOPOILO,
KakK y pbI0. M3-3a mepexosa penTU/IMN K Ha3eMHOMY 00pa3y *KH3HU MO3T YCJOXKHHUJICI Mopdo-
JIOTU4YeCKH U PyHKUIHOHA/NBHO. [lepeJHUH MO3r yBeJUYeH MO CPABHEHUIO C JIPYTUMU OT/AeJIaMHU.
Mo3r penTuJHil CUIBHO PA3BUT 6GJarofapsl pa3HOOOPA3HBIM JABMKEHUSIM. YCJI0XKHEHUE TOBeJe-
HUS y ITUI, CBUAETEJNBCTBYET O TOM, YTO Y HHUX XOPOIIO PA3BUT rOJIOBHOM MO3T. Y 4YeslOBeKa U
JIPYTHUX MJIEKOTIUTAIOIIHUX CUJIbHO pa3BUTa KOpPa MepeJHUX MOIyLUIapui roJIOBHOTO MO3ra, U B Hell
pacrnoJiokeHbl BbICLIME LIeHTPbl 3pUTEJbHOTO, CJIYXOBOI'0, CEHCOPHOI0, IBUraTe/IbHOTO aHaJIM3a-
TOPOB, a TaKXXe LEHTPbl BbICIIEH HEPBHOU JleITEIbHOCTU. IX MO3T CUJIbHO Pa3BUT.
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JEJIAEM BbIBO/IbI

» HepBHasl cucTeMa »XUBOTHBIX MO CTENEHU PA3BUTHS JEJUTCS Ha HEPBHYI cUCTEMY JIUb-
¢dy3HOro, CTBOJIOBOTO, Y3JIOBOTO M TPyO4YaTOrO TUNOB. Y NMO3BOHOYHBIX LeHTpa/bHas HepBHas
CUCTeMa COCTOUT M3 I'OJIOBHOI'O U CIIMHHOI'O MO3ra.

INPUMEHAEM HOBBIE 3HAHUA

3HaHMe U NIOHUMaHUe

1. OnuiIKnTe CTPOEHHE HEPBHOW CHUCTEMBI CETYATOr0 Wiau AudPy3HOro TUma.

2. Y KaKuX >XMBOTHBIX pa3BHUTa HEpBHasA CHCTeMa CTBOJIOBOrOo Tuma?

3. KakoBbI 0CO6G€HHOCTH HEPBHOM CHUCTEMbI Y3JI0BOTO THUMA?

4. [IpyBeiNTe NpUMeEpPBl OPraHM3MOB, UMEWIMX TPY6YaTy0 HEPBHYIO CUCTEMY.

IIpumeHeHue. CpaBHUTe CTpPOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX U OIpeJe/IUuTe
o011Me YepThbl MeXAY HUMMU.

Anasmms. 1. Kak pa3BuBasiacb HepBHas CUCTeMa >KMBOTHOTO MHpa B UCTOPUYECKOM Ipouecce?

2. HaBepHsika Bbl BUJeJH, KaK fLepUIlb], IpeJCTaBadole KJacC penTHIni, cBO6OJHO nepe-
JIBUTAIOTCA 110 OTBECHOM CTeHe U JAaxke moToJsiKaM. [loyeMy y 4esioBeka HeT TaKOW 0COOEHHOCTH?
O6ocHyHTE CBOE MHEHHUE.

CuHTe3. YdyeHble YCTAaHOBUJIM, YTO OOJIBIIMHCTBO MpeJCTaBUTesNeld ceMelCTBA PYKOKPBLIbIX
(ieTy4ux Mblllleil) OTAbIXaeT, CBUCasi BHU3 rojioBoM. [louemy y
HUX TaKasd 0COOEHHOCTb? 3aganue

Ouenka. CiefuTe 3a NOBeJleHUEM XUBOTHBIX BOKPYT Balllei 06CyAUTb B Ipymme 0CoGeH-
LIKOJIBI ¥ Ji0oMa. 3alMIIUTE UHTEPECHOE MOBeJleHNe, IPUCYIlee
MM B CBOeH TeTpaJiy Mo O6HOJIOrMU. PacckakuTe cBOEMy yuHTe-
JII0 06 0COGEHHOCTSIX BBISIBJIEHHOr0 TMOBEJEHHUs], CBSI3AaHHBIX C

HEPBHOW CHUCTEMOM.

HOCTH CTpO€eHHUdA T'OJIOBHOTI'O
MO3ra IT0O3BOHOYHBIX, O6I.U,I/Ie U
OTJIMYUTEJIbHbIE aCII€KThbI.

4.4. JTABOPATOPHOE 3AHATHE.
HABJIIOAEHUE 3A PE®JIEKCAMU JOXKAEBOI'O YEPBA

Llenb: usyyeHue pedJekca A0XKIeBOr0 YepBsl Ha OMBITE.

dopMa Tesia U BHelIHee CTPOEHHE [0XK/JEeBOro 4epBsl NMPUCHOCOGJIEHBI K E
TOMY, YTOOBI KUTb, IPOMNYyCKas yepe3 CBOM opraHusM nousy. Korga 4epBb JBu- -
’KeTCsl, ero mnepesiHsAs 4acTb U KOJIbLiEBble MbIIIIbI COKPALIAIOTCS, a €ro TeJo
pacTArMBaeTc U HUCTOHYAETCS; OH BOH3aeT IepejHUH KOHel, CBOero TeJa
MeX/ly YacTullaMy Mmo4Bbl [locjie 3TOro mpojoJibHble MBIl B CTEHKe TeJa
COKpalllaloTCsA, NepeAHsAsA 4acTb ero TeJjia BBINIAYMBAETCH, a 4YAaCTULbl [0YBbI
BbITQJIKUBAIOTCSA. YepBb TSAHET 3a COO0M C/eAy0lly0 YacTh CBOEro Tesa U NPOKJ/a/JbIBaeT cebe
nyThb. Korja 4epBb ABUKETCS, €ro WeTUHKU CIyXKaT eMy onopoi. Ciusucrasa 060/104Ka Ha KOXe
006J1er4yaeT ero CKoJIbXXeHHUe.

Oco6bIX OpraHoB YyBCTB J0X/J€BOM 4YepBb He MUMeeT. 3aTO Yepe3 HepBHble BOJIOKHA, pacro-
JIOXKEHHbIE Ha KOXX€ 4epBsl, OH XOPOILO BOCHPHHUMAET CBET, TeMIepaTypy, XUMUYeCKHe U Me-
XaHW4YeCKHe BO3JelcTBUA. Peduiekchl [0XeBOro 4yepBsi JOBOJIbHO CJIOXKHBI MU pPa3sHOOOpA3HHBI.
Kakasi 661 4acTh ero Tesia HU 6Gblja 3aTPOHYTA, 3TA CTOPOHA Oy/leT AeHCTBOBATh M0-PAa3HOMY B
3aBUCHMOCTHU OT BO3/J€UCTBUS.

Heo6xoauMoe 060pyaoBaHue: OOJIbIION XKUBOU JI0K/I€BOU YepBb, EMKOCTb C BJIQXKHOW 3€M-
JIEU C A,OXK/JEeBbIMU 4epBSIMH, py4yHad Jiyla, JIMHeNKa, KapTOH, IpenapoBajibHas UIJIa WM 3aTo-
YeHHbIN KapaHJalll.

MpaBuia 6€30MaCHOCTH: @ G .&

ByabTe 0CTOPOXXHBI IPU MCII0JIb30BAHUHU NpenapoBaJbHOM UIVIbI MJIM KapaHalla ¢ 3a0CTpeH-
HBbIM KOHIIOM.

ITopsapok paGoOThI:

1. OnpesenuTe nepejHIOI KOHYCHYI0 CTOPOHY TeJa YyepBsl M 3aJHIOI0 HEMHOI'O TYINYyIO CTO-
pOHY.

2. llosoxkuTe ero Ha JIMCT Cyxoi 6ymaru. CiylanTe, Kak IeTUHKA U3JAI0T 1lIeJ1eCTALIMN 3BYK
M3-3a TpeHUd 0 OyMmary npu JBHXXeHUH N0 Oymare.

3. O4eHb OCTOPOXKHO NpPOBEAUTE NajblieM IO OPIOIIHON CTOPOHE 4YepBs C 3aJHel CTOPOHBI
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BIlepéJ, a 3aTeM crepeAy Ha3aj,. [Ipy aTOM Bbl 3aMeTHUTE, YTO LIETUHKU YePBs KacalTCs Ballero
nasjbla.
4. C moMo1LbI0 JIYNIbl HAWAUTE IeTHHKH, PACIoJIoKeHHbIe Ha OPIOIIHON CTOPOHE KoJIel] TeJla.
5. HabsronalTe 3a ABMKEHHEM 4epBsi, IOMECTUB €ro Ha CTEKJIO U Ha HECKOJIb3KYI GyMmary.
O6bsicCHUTE MPUUUHY, 10 KOTOPOU eMy TPYAHO NepeJBUraThCsl MO CTEKIY.

\rj)  />

BHellHee cTpoeHuUe [lepeMenieHue no 6ymare [lepemeleHre MO CTEKJIY

6. [IpocsieguTe, Kak 4YepBb pearupyeT, KacasCb NpenapyupoOBaHHOW UIJIOW MJIM KOHYMKOM Ka-
paH/alla B pa3HbIX MecTax TeJa YepBsl.

7. JIuHellKOoW M3MepbTe JJIMHY TeJsla YepBsl B pa3HbIX MOJIOKeHUsIX. Hapucyitte ourypy yepss
Y NIOKaXXUTE ero OpraHbl.

8. [loMecTHTe YepBs Ha MOBEPXHOCTh MOYBBI U MOHAOJIOAANTE, KaK OH MO0JI3aeT MEeXAy 4a-
CTULAMH NOYBHI.

Pe3ynbTaT: npu ABUKEHUHU [0XKJEBOT0 YepBs IIETUHKU Ha OPIOIIHOW CTOPOHE BBIMOJHSOT
dyHKIMIO onophkl. Biarozapsa rinagkoil MOBEPXHOCTH CTEKJIA IeTUHKHU 0/ eBbIX YEPBEN CKOJIb-
35T, YTO 3aTpyAHseT UX ABWKeHUe. Korjza KOHUYMK KapaH/alla BO3/JeHCTByeT Ha pa3J/iM4Hble
YacTH TeJla YepBd, OZJHA U Ta Ke CTOPOHA ero TeJsa IOABEpPraeTcsa BO3JEWCTBUIO U JeWCTBYyeT
[10-Pa3HOMY.

06cyauTe U caeaiiTe BbIBOJ:

1. Kakue uaMeHeHUs1 NPOUCXOAAT B OpraHM3Me B pe3yJibTaTe COKpallleHUs KOJbLeBOW U MPO-
JI0JIbHOM MYCKYJIaTypbl NIPU ABHXXEHUU 4epBsA? A KOTJA 3TU MBIl pacciabieHbl?

2. OcoObIX OpraHOB YyBCTB JI0XK/I€BOM YepBb He HMeeT. TeM He MeHee, KaK 4YepBb HaXOJUT
cebe MUy, 3alULIAETCA OT Bparos, NpsiyeTcs OT CUJIbHOIO cBeTa U Temsa? Kak Bbl 3TO 00bsic-

HUTE?




3AJAHHUA 110 ITIABE IV

1. Mexxay npuBeAEHHbIMYU B IEPBOH CTPOKe TAGJIMIbI CJIOBAMM CyLeCTByeT 3aKOHOMep-

HOCTb, CBA3b. “CXOAH U3 ITOM 3daBHUCHUMOCTH, 3aIIOJTHUTE Ta6J'II/I].ly.

1.
2.

Besiaa nuiianapusa

KanyctHas 6esnsiHka

JlecTHUIIA06PA3HBIN
5

2. llocneaoBaTe/IbHO HAMMUIIUTE NYTh MPOXO0XKAE€HHSI HEPBHOT'O UMIY/IbCA Yepe3 yYaCTKH
pedJieKTOpHOM AYyTH.

1) npoMeXXyTOYHBbIA HEUPOH;

4) nBUraTeJbHbIA HEHUPOH;

2) 4yBCTBUTEJbHBIN HEUPOH;
5) pa6oyuii opraH.

3) peuenTop;

3. KakoBbI 0CO06€eHHOCTH KaXKao0ro tuimna HepBHOﬁ CUCTEMBI?

1. Tpy64aTbiil TUIL

2. Y3J10BOU THII.

3. BcTpevaeTcsl y KOJIbYaThIX YePBEW.

4. BcTpevyaeTcs y MOJIJIFOCKOB.

5. Bcrpeuaercsa y fAryapa.

6. PasBuTa y npumMarToB.

4. CooTHecUuTe TEPMHUHBI C UX XapaKTepPUCTUKaAMMU.

&

10.

TepMuHbI

Jenapur

Heliporsiusa

PeuenTop

HepBHas cucteMa ceTya-
TOTO THUIIA

[lepudepuueckass HepBHas
cucrema

YcnoBHble pedJieKChbl

HepBHas cucrtema JsecT-
HHUYHOTIO THIA
[IpoMeKyTOUHBIN HEUPOH
AKCcOH

MbIHIbI

OTBeThI

A

=1 |

=

K
3
144
K

OmnpepaesieHUue TEpPMUHOB
CoCcTOUT W3 HEPBOB, OTXOJSAIUX OT ['OJIOBHOI'O U
CIIMHHOTO MO3ra.
Pa6ouunii opras.
JUIMHHasA OTPOCTOK HEPBHOM KJIETKH.
Pa3BuThbl y npescTaBuTesel MJIOCKUX U KPYIVIBIX
yepBeil.
He nepenaeTtcs no HacieACTBY U J0JITO HE COXpPaHsi-
eTcs.
Bo36y»x/jaeTcs BHEIUHUMU UM BHYTPEHHUMH BO3-
e CTBUSMHU.
OH pacnoJsio’keH Me/Jly CEHCOPHBIM M JBUTaTeJbHbIM
HelpOoHaMH.
Pa3BuTa y npezacraBuTe el KULIEYHOIIOJOCTHBIX.
CIy>KUT /1 TMTAaHUSA HEUPOHOB.

KopoTKui#l OTpOCTOK HEPBHOH KJIETKH.

5. YBaxxaeMble y‘{eHI/IKI/I! Bl o6pama1m BHUMdHHE Ha TO, YTO IITEHIbI, BbIJIYIIMBIIHUECA KW3
AWI, KJIKKT BCe, YTO BI/I,ZLHT? [To3:xe oHU Hay4aTCAd pa3jin4aTb C'be,ZIO6HOE U HeC'be,a06H06. OHu
HAQYUHAKT pearupoBaTb HaA I'OJIOC CBOEro X03dHWMHA U Y3HABATbL €ro. Kak BbI 00BSICHUTE 3TO CO-
crosgHue? Kak BbI AyMaeTe, KaKUuM OHO0JIOTUYECKUM nponeccoMm MOXKHO 0O6BSCHUTD HCTUHHYIO

MNPHUYIUHY TAaKHX U3MeHeHUuH y l'ITeHL[OB?
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5.1. MIUTAHUE OPTAHU3MOB [Ipodyyenm o Koncymenm
¢ Pedyyenm o« @omompogh
BBLISBJIIEM TIPOBJIEMY. 3HaeTe JM Bbl COCTaB MOT- e [os10301 * Canpogum e
pebJisieMoU MUIu? Ilapazum

OTKPBIBAEM HOBBIE 3HAHUA. Mexay BceMH >XUBbBIMU OpPraHU3MaMH U OKpy:Kawollei
cpeJioy NMPOUCXOAUT HelpPepbIBHbIM 0OMeH BeleCTBOM M dHeprueu. JHeprus HeoOXouMa AJis
»KM3HEHHBIX MPOLLECCOB B KUBbIX OPTaHU3Max, a UMEHHO /IJI CHHTe3a OpraHU4ecKUX BellecTB B
KJIeTKaX, TPaHCIOPTa BeLeCTB Yepe3 MeMOpaHy, pocTa U JeJleHus KJIeTOK, QyHKIIMOHUPOBAHUS
TKaHel W OpPraHoB, NOAJep:KaHUS NOCTOSHCTBA TeMIlepaTyphl Tesa. ITa 3Heprusi o6pasyeTcs B
npolecce pacnajia NUTaTeJbHbIX BEIECTB.

[TorsiomeHue >XUBbIMU OpraHW3MaMHU BelleCTBa U 3HEPrUU Ha3blBaeTCsl NUTAHUEM.

[IuTaTe/bHbIE BelleCTBA CHAOXKAIOT KaXKy10 KJIETKYy OpraHM3Ma 3Hepruerd U CTPOUTEIbHbIMHU
MaTepuaJaMH.

[IuTaHue ABIAsSETCA BaXKHOM PHU3U0JIOTMYECKON 0COOEHHOCTBIO XKUBbIX OPraHM3MoB. Bce opra-
HU3MBbI B IPUPO/JIe CBA3aHbI JpYT C APYroM KaK UCTOYHUKHU MHUILH, 06pa3ys nuuieByw Lenb (Puc.
5.1). B nuIeBo# 1enu pacTeHUsi — NPOU3BOAUTENU (IPOAYLLEHTHI), )KUBOTHbIE — NOTPEOUTENTHN
(KOHCYMEHTbI), 6aKTEepUH U IPUOBI — pas3pyuinTesu (peayLneHTbl).

Pucynok 5.1. TluieBas 1enb.

ABTOTpOodHOE M rereporpodHoe nuTaHue. OpraHU3Mbl AeJSITCA HAa aBTOTPOPHbIE U reTe-
poTpodHbIe B 3aBUCUMOCTH OT TOr0, KAKOM MCTOYHUK 3HEPTUH U YIJIepojia OHU HCIOJIb3YIOT.
OpraHu3Mbl, KOTOpble UCIOJIb3YIOT HEOPTAaHWYECKUH MCTOYHUK YIjeposa AJsl CHHTe3a OpraHu-
YeCKHX BellleCTB W3 HeOpPraHUYeCKUX BelleCTB, HA3bIBAIOTCS aBTOTPOPHBIMHM OpPraHM3MaMM.
ABTOTPOGBI CUHTE3UPYIOT OpraHuyeckue BemectBa U3 CO,, BOJbl U MUHEPAJIbHBIX cosed. OHM
MCIOJIb3YIOT SHEPTUI0 CBETA B KaueCTBE MCTOYHHUKA 3HEPTUU AJi peakKuuid 6uocuHTe3a. Takue
OpraHU3Mbl HA3bIBAKTCSA homompoghamu.

[eTepoTpodbl - 3TO OpraHU3Mbl, KOTOPble MUTAIOTCSA TOTOBBIMU OpPraHUYeCKHMH BellecTBa-
Mu. CylecTBYIOT CleAyloliye TPyNnbl reTepOTPOPHBIX OPraHU3MOB: I0J1030HHbIE, CAaIPOPUT-

Hble, MIapa3suTU4YeCKHUue.




['os1030¥iCKOe MUTaHUE COCTOUT U3 HECKOJIbKUX CTa-
CoJIHeYHBbIN Jy4 ﬂHﬁ: BCaCblBaHHUA IMHUTATEJIbHbBIX BELIECTB, HUX paclaja
noJ, AedcTBUEM (QepMeHTOB B OpraHax MNHUILeBapeHUs
‘\ m Y BCACbIBaHUSA B KPOBb. ITOT TUIl MUTAHUS XapaKTepeH
Kucnopog 3 JUIS 4eJI0BeKa U KUBOTHBIX. B 0T/IMYKe OT ro/1030MHOro
YFJIeKHCJIbI_ﬁ) ®
ras

NUTAHUSA, CTAJUM CAaIPOPUTHOIO MUTAHUS MPOUCXOAAT
B CJIeJIyIOIIeM MOpsi/IKe: BblJleJIeHHe MUIIeBapUTETbHbBIX
bepMeHTOB BO BHEILIHIOIO Cpely, paclielyieHhe MUTa-
TeJIbHBIX BELIeCTB IO/, JAeHCTBHEeM (pepMeHTOB, MOCTY-
IJIEHWEe B OpraHU3M MPOAYKTOB pacnaja. [Ipumepamu
canpoPUTHBIX OPraHU3MOB SIBJIIFOTCS IJISITOYHbIE IPH-
Obl, GAKTEPHUU.

[TapasuThl >KMUBYT 3a CYET TOTOBBIX MUTATETbHbBIX Be-
Boa IeCTB B OpraHu3aMe Xo3siuHa. [lapasuTuyeckas »KHU3Hb

Jr {-\- CBOWMCTBEHHA HEKOTOPbIM O6AaKTepHsM (BO30yJUTENH Ta-
MuHepaJsibl '

KHX 3a00/IeBAaHUH, KaK KOKJIIOIII, YyMa, CTOJIOHSIK), TPH-
6aM (BepTULW/JIMHA, IIMTOBKA, prKaBUMHA), pacTeHUSAM
(padpdsiesus, ocna, 4ecoTKa, MOJIOYHHUIIA), TPOCTEUIITUM
(1elIMaHus, MasIIpUAHBIA Mapa3uT, TPUIAHOCOMA),
KUBOTHBIM (acKapu/ia, NeYeHOUYHbIH COCaJIbIIHUK).

HezaBrcrMo oT crnoco6a muTaHUsA, OpraHU4ecKoe BellecTBO (6esIOK, KUP, YIVIEBOAbI U BUTA-
MUHBI), BOJIa U MUHepaJibl HE06X0MMbI JI1 HOPMaJIbHOM >KU3He/|esITe/IbHOCTH OpraHu3sMoB. [1o-
3TOMY BCe >KMBble OPTaHU3Mbl HYK/JAITCA B IUTATeJbHbIX BelllecTBax. OpraHuyecKre BellecTBa,
coZiepKaliyecst B MULIE, TO €CTb GEJIKY, KUPbI, YIJIEBO/bl, BATAMHHbI, BOJAA U MUHEPAJIbl, UMEIOT
onpejieJleHHOe 3Ha4YeHHUe.

PacTeHus morioualoT HEOOXOAMMble /ISl }KU3HU BellleCcTBa U 3HEPTrUI0 M3 BHEIIHENW cpejbl
(Puc. 5.2). 3Tu BellecTBa NpeTepneBalT U3MEeHEHUSl B PaCTUTEJbHBIX KJeTKax U NpeBpallalTCcs
B BellleCTBa, KOTOpPbIe y4acTBYIOT B GOPMUPOBAHUM OpraHU3Ma pacTeHUsl. JHePrusi HeobxoAuMa
JiJ11 00pa30BaHUs BeLeCTB, KOTOPble PACXOJYIOTCA Ha CTPOUTEJNBCTBO PACTUTENBHOIO OpraHu3-
Ma. Hanmpumep, Bce 6MoXMMHUUECKHe NMPOLECChl B KJIETKE MPOUCXOJSAT B BOJHOW cpejie, B MPOBO-
JSAIUX TKaHAX BellecTBa TPaHCHOPTUPYIOTCS, PacTBOPASACh B BOJe, BOJA 3allvllaeT pacTeHue
OT meperpeBa. B opraHu3Me pacTeHUs] MPOUCXOJUT MOCTOSTHHbIM HeNpepbIBHbIA 0OMeH BOJIOH,
Y 3TOT NPOLEeCC HAa3bIBAETCS BOOHbIM pexcUMOM. Y BBICUIMX PAacTeHUH BOJA BCacblBaeTCs depes3
KOpeHb, MOIVIOLIeHHas BOJA pacnpejiesisieTcsl Mo TeJy pacTeHUs W UCNapsieTcsl yepe3 yCThbUIA
auctbeB (Puc. 5.3).

PucyHok 5.2. [lutanue pacteHus.

B pe3yapTaTe ucnapeHusa BOAbI Yepe3 JIMCThbA, BOAa3,
norjomeHHasd KOpHAMHU, IOAHHUMAETCA BBEPX

H,0
Bonopoanbie cBA3u
MeX/Ay MOJIEKYJIaMHU
BO/bI
HanpaBsienue
JBWXEHUA BOJbI
yepe3 creb6esb BOAOHpOBO[{HHLI/Ie COCyabl
H,0
H O o
2 PucyHok 5.3. [iBuxeHUe BOZbl y pacTeHUH.




PacturtenbHas kneTka Ha 70 - 95% coCTOUT U3 BOABI, KOTOpas UrpaeT BaXkKHYI0 POJib B 06-
MeHe BelllecTB. Korjja TeMnepaTypa NoHUXaeTcsl, KOpeHb HaUMHAEeT MeJIJIEHHO MOTIJIOIATh BOAY,
YTO NMPUBOJUT K YBSAZLAHUIO pacTeHUH. B yc/ioBUAX HejocTaTKa KUCI0pPOJA JAblXaHHEe KOPHSA 3a-
MeJJISIETCS, UTO NPUBOAUT K HApYLIEHUI0 3HEepreTUueckoro obMeHa. A AJs1 JBUXKEHUSI BOJbl B
MTONJIa3Me Heo6XoMMa 3Heprusl.

Kak eodopocau u auwaiiHuku nosay4arom eody?

HepocTtaTok BoJbl B pacTeHUSAX OTPULIATENbHO BJIMAET Ha BCe NMpOTeKawlde B HUX QuU3no-
JIOTUYeCKHe MPOoLecchl, B YaCTHOCTH, HAa BCacblBaHHUE BOJbl, KOPHEBOE JlaBJIeHUE, ABUKEHUE JIU-
CTOBBIX YCTbHI, HCITapeHHe BoAbl, QOTOCHHTE3, JiblxaHHe, GepMeHTAaTUBHYI aKTUBHOCTb, MOCTY-
IJIeHue MUHepabHbIX BEIeCTB.

MuHepa/ibHble 3JIeMEHTBI BaXKHBI JIJI1 pOCTA U Pa3BUTHUA PaCTEHUM.

A30T. B pacTeHusiX a30T HaKalJUBaeTCs B COCTaBe GEJIKOB, HYKJIEWHOBBIX KUCJIOT, GUTOrop-
MOHOB, aMMHOKHCJIOT, @ B CEMeHax - B COCTaBe pe3epBHbIX OesikoB. [Ipy HepocTaTke a3oTa B
IIOYBE POCT pAaCTeHUsl 3aMeJJISIeTCs, a ero JIUCThbSl YMEHbUIAIOTCA U KeaTeloT. OnajaiT BETKU
M To4YKH. UpeaMepHasi HeXBaTKa a30Ta NPUBOJUT K BbIChIXaHUIO pacTeHui (Puc. 5.4).

BOp — IIpU HEXBATKE KOHYUK CcTeOJIsI KEeJITEET,
JINCTbA YBAAAKT, BbICbIXaeT KOHYC HapaCTaHHA. IF-
|

v

Kanbuuii - MoJsiofible JIUCThS YBAJAIOT U
OIaJIaloT.

Cepa = JIUCTbhbA 06eCI_lBe‘{I/IBa}OTCH,

IocCJie KeJITEKT.
Kese30 — B M0OJIOABIX JIMCTbSX MOSIBJISIOTCS

OeJsible NSATHA, U OHU OCHINMAKTCH.

i Menb - B JIUCTBAX 06pasyloTcs Gesible MSTHA,

MapraHeu — B JIMCTOBBIX IIJIACTHUHAX
O6p33y}0TCﬂ JKEJIThbIE MSATHA, XKUJIKU JIUCTA
COXPaHAKT 3eJIEHBIN BEeT.

[IMHK - JIMCTbSA KEJNTEHT, B HUX ‘

00pa3yroTcs YépHble MATHA. o Ty
-

MarHum — JIMCThbS KeJNTEIT, BBIChIXa- 3 ;.

KOHYUKH JIUCTA CKPYYHMBAKTCA U YBAOAIOT.

MosnbieH - B LieHTpe JIMCTA 00pasyroTcs
3eJIEHBIE MATHA, a 110 KpasM JKcTa o6pa-
3YIOTCS JKEJIThIe MSITHA.

IOT ¥ OCBhINIAKTCA.
Kanuii — BHavasie JIMCThs
OKpalIWBaTCA B JKEJThIN BeT,
a 3aTeM — B TéMHO-KpaCHbIﬁ IIBET.

?

dochop - JUCTbS OKPAIIUBAIOTCS B
TEMHO KPaCHBIH [[BET U OCBHINAIOTCS.

A30T - nUCTbs YMEHbIIAKTCA B
pasmMmepe, XKeJTEeT, IOYKH OladaloT.

PucyHok 5.4. I3MeHeHHs], KOTOpble NPOUCXOAAT B PACTEHUU B pe3ysibTaTe HeJOoCTaTKa MUHEPAJIOB.

docdop. B pacTeHUsAX BXOAUT B COCTAB HYKJEUHOBBIX KUCJAOT U pochonunuaoB. OcHOBHasA
yacTb ¢ochopa GepeTcs M3 OCTATKOB pacCTEHUH W KUBOTHBIX B NOYBE, F'yMyca U MHUHEpPAJOB.
3aMe/JisieTCsl POCT pacTEHUsI U CO3peBaHUe MJIOJ0B, CHUXKAETCS CKOPOCTb MOIVIOLEHUS KUCJIO-
poJia, U3MeHsIeTCsA aKTUBHOCTb GepMEHTOB, YYacTBYIOLIMX B AbIXaTeJbHOM Ipoliecce. ITO TaKkKe
NPUBOJAUT K HapyIIeHHUI0 GHUOCHHTe3a 6eJIKOB M HYKJIEMHOBBIX KHUCJIOT.

Cepa. Cepa BcTpeuyaeTcs B COCTaBe aMUHOKHUCJIOT U 6esiKoB. PacTeHue cepy moJsiy4aeT U3 ry-
Myca Y MHHepasioB B noyBe. [Ipu HemocTaTKe cepbl B PacTeHHUSX XJA0POPUJLI paclensseTcs,
CUHTE3 B XJIOPOIJIACTAX HapyllaeTcs,, pOCT pacTeHUsl 3aMeJisieTcs.

Kanuii. [lorsiomeHre BoAbl, €€ TPAHCHOPT Y pacCTEHUN, TYPTOPHOE COCTOSIHUE UX KJETOK U
MHTEHCUBHOCTb Mpouecca ¢$OTOCMHTEe3a 3aBUCAT OT MOHOB Kauus. [Ipy HejocTaTKe Kaius B
TKaHAX yYBeJWYHMBAETCs HAKOIJIEHWEe COJIed HATpHs, KaJblys, MarHus, aMMuaka u ¢ocdartos.
3aTeM JIMCTbSl PAaCTEHUN >KeJTET U BbICHIXAlOT. [loukH NOTru6aloT.

Kanbuuid. Y4yacTByeT B [ieJIeHUM PAcTUTEJbHOM KJIETKH, 06pa30BaHUU MUKPOTPYOOUEK.
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HepoctaTok Kasibuus BiavsieT Ha GopMUpOBa- npoBoAsiast
HHUe MepucremMbl MOJIOAOWM TKAHWU KW KOPHEBOH
aKTUBHOCTU. 3aMe/JisieTCcsl 06pa30BaHHe KOpHeH
M OOKOBBIX KOPELIKOB, NPUBOAUT K THUEHHIO
KOpHEH, Kpasi JIMCTbeB 0GeCIBEYHUBAIOTCS, 3aTEM
TeMHEIOT, JIMCTOBasl MJIACTUHA CMOPLIMBAeTCs, a
Ha IJI0/IaX MOSIBJISIIOTCSA KPAacHOBATble MSATHA.

PacTeHus1 moryomamT pacTBOPEHHbIE B BOJie
MUHepaJibHble BellecTBa W3 MOYBbl KOPHEBBIMH
BoJsiockaMu (Puc. 5.5).

Bosa v pacTBOpéHHble B Hell MHUHepasibHble
Bell[eCTBA MO/ JIeMCTBHEM KOPHEBOTO JlaBJIEHUS

cucreMa

| KOpHEeBble

CHayaJsia MPOCaYnBaIOTCs B KOPHEBbIE BOJIOCKH, a BOJIOCKH
U3 HUX — B KOPHEBbIE KaHaJIbI[bl, 3aTEM B CTEGE/Ib
¥, HaKOHel], Yepe3 KaHaJbIbl MOCTYMAT K MKUJI-
KaM JIMCTHEB. Pucynok 5.5. /[BrKeHHEe MUHEpPaTbHbBIX

MuHepasibl BaKHbl [JiJIsi TOTO, YTOObI pacTe-
HUSI XOPOUIO POCJH, JJaBajJii OOUJIbHBIM ypoxKan
Y [pOU3pacTaJu JoJrue rojbl. Y1006peHUs UCIOJIb3YIOTCH AJIS y0BJIeTBOPEHUS MOTPe6HOCTEH
pacTeHui B MUHepasiaX. [[puMepaMu MUHepabHbIX Y106pEeHU SIBJISIOTCH a30THBIE, pocdopHbIe
U KaJuiHble y00peHusl. A30THble Y06peHUsl YCKOPSIOT POCT pacTeHUH, pocdopHble U KaTUi-
Hble CIIOCOGCTBYIOT 0OMJIBHOMY yPOXKat KYJbTYPbl U €€ 6bICTPOMY CO3PEBAHUIO.

[IpruMepamMu opraHUYECKUX YAOOGPEHUH SABJSIOTCA GUOrYMyC, HABO3, ITUYUH MOMET, ApeBec-
Hasl CTPY’KKa, KOCTHasi MyKa.

[Ipouiecc MUHEpaJbHOTO MUTAHUS Y PACTEHUH HENPEPBIBHO CBSI3aH C MPOLECCOM CUHTEe3a Op-
raHUYeCKUX BellleCTB B JIMCThSIX.

3es1€éHble pacTeHUsI UCNOJIb3YIOT SHEPTHI0 COJIHEYHOTO CBeTa B mpolecce poTocHHTe3a AJis
06pa3oBaHuMs OpraHUYeCcKHUX BelllecTB. Boja u yryiekucabli ra3 Heo6xoAMMBI A1 npouecca GpoTo-
cuHTe3a. Bosy pacTeHue noJsiyyaeT KOPHEBBIMU BOJIOCKAMHU, a YIVIEKUCIIBIN ra3 — yepe3 JUCTOBbIe
ycTbHIa. B pe3ysbTaTe cHavasia o6pasyetcs caxap (Puc. 5.6).

BEIIEeCTB B PACTEHUAX.

CostHnie KHUCJIOPO/,
BBIOPOC
MOIJIOIIEeHHE COJTHEYHOI0 p
KUCJI0pOJia B
CBeTa U YIJIEKMCJIOTO rasa Poa
™
KJIETKaMU JINCTbEB aTMocdepy
YTJIEKHACJIBIH yIJIEBO/bI
ras
NOTJIONeH e
BO/Ibl KOPHSIMHU
pacTuTeNbHas
KJIeTKa
BO/IA
YIVIEKUCIbIN
ras
XJIOPOIJIACT KHCTOPOAL BOJ0PO/

Pucynok 5.6. llponiecc ¢poTocuHTE3a B paCcTEHUSX.

Caxap npeBpallaeTcs B pacTUTEJbHBIX TKAaHAX B KpaxMaJl, KJIeT4aTKy WJIU CTAHOBUTCH OC-
HOBOM /11 06pa3oBaHUs GeJIKOB, >KUPOB, BUTAMUHOB. JTHU BelLeCTBAa BXOJAAT B COCTaB pacTHU-



TeJIbHbIX KJIETOK U TKaHeWl NpoBoAsAlled cucTeMbl. CBOOGOAHBIA KUCIOPOJ, BbIJENAKIINNCA B
atMmocdepy B mpoijecce GOTOCUHTE3a, PACXOAyeTCsl HA JbIXaHHE a3pOOHBIX OpraHU3MOB. B npo-
necce JbIXaHUsl pPacTEHUM OpraHWYecKHe BellleCTBa pa3JararoTcs A0 BOJAbI U YIVIEKUCJIOTO rasa.
B pesysbTaTe Bblje/iIeTCsl 3HEPTUs, HEO6X0AMMas /sl KU3HEeJesTeJIbHOCTH pacTeHUsl. 3a CYET
doTocuHTE3a pacTeHUs B cpeJiHEM 3a roj Ha 3eMJie BbipabaThiBaloT 100 — 115 Mipa TOHH yrie-
poJa, mpeBpaliasi ero B 6ruomaccy.

AEJIAEM BbIBO/bI

e PacTeHus,, kKak U BCe >KMBble OpPraHU3Mbl, IUTAKTCA. PacTeHUs MoJy4alOT MUHepasbHOe
NHMTaHUE KOPHSIMH, a B JIUCTbSAX CUHTE3UPYIOT OpraHUYecKoe BelleCTBO U3 HEOPraHWYeCKUX Be-
mecTB. B aTOM npouecce ucnosbdyetcs 3Heprus CosnHua. Takoe NMTaHUe Ha3bIBaeTCs aBTOTPO-
$HBIM MUTAHUEM.

INPUMEHAEM HOBBIE 3HAHUA
3HaHUe U NOHUMaHHe

1. Kakoe 3HayeHUe UMeeT BO/ia B TMTAHUU pacTeHUM?

2. Kak nposBiigeTca HeJOCTaTOK MUHePAJIOB B )KU3HU pacTeHUU?

3. OnumuTe 3Ha4YeHUe GOTOCUHTE3A B IPUPO/IE.

4. Kakoe 3HaueHUe UMeEET MEPUOAUYECKHUHN KpyTro-
BOPOT 3JIEMEHTOB MUHEPAJBHOTO NUTAHUA PaCTeHUN?

3aganue
IIpumeHeHnune. HanucaTb 6uoJIOrHYeCcKOe 3cce .
Ha TeMy «CoBpeMeHHble METOZbl MOJKOPMKH pacTe- [nsg pocta M pasBUTHA paCTeHHH
HU». OYeHb BaKHbl MUHepaJIbHble NUTaTeJb-

AHastu3. [[pousBo/ICTBO a30THBIX y00peHH i siBJsi- | Hble BeulecTsa. [loyeMy BecHOW U B mep-
eTCA NPUOPUTETHBIM HAIlpABJECHUEM B CeJbCKOX03fM- = BOM MOJIOBHHE JieTa B [0YBY HY>KHO J0-
CTBEHHOW MPOMBIIIEHHOCTH BO MHOTHX CTPaHaX MUPA. | 6aBJATh O0Jibllle a30THBIX yA06peHM, a

Kak BbI 00bACHNTE TPHYHHY? BO BTOPOU MOJIOBUHE JIeTa — MOJAKapMJIU-
leg'e& A30THbBIE yA06peHUs JJOITO He coxpaHH}og BaTb pacTeHust GOCPOPHBIMU U KaJHii-
CBOE JieliCTBUE U He CUJIbHO HAaKaIJINBAIOTCS B MOYBE. HbIMH y106peHusamu? [IIroTOBbTE CBOH

4yéM Nnpu4yrHa’?
HabJIloleHrs B BUJe Ipe3eHTaluu.
Ouenka. CnenuaJuCcTbl He PeKOMEHAYIOT MCIO0JIb-

30BaTh BMeCTe C 30J101 cysnbdaT aMmMoHUs. Kak Bbl OT-
HOCHUTECh K 3TOMY CYXK/JIeHUI0?

5.2. IPOEKTHAA PABOTA.
U3YYEHUE BJIMAHUA MUHEPA/IBHBIX YIOBPEHUMA HA PA3BBUTHUE PACTEHHI

Ilesib: U3Yy4YUTh BJIMSHUE MUHEPAJbHBIX BEIECTB Ha POCT U pa3BUTHE PACTEHHUM.

JlJ1s1 IpoLleccoB KU3HeesITETbHOCTU B OpraHHU3Me 3€eJIEHbIX PAaCTEeHUH HEOOX0JUMbI HE TOJIb-
KO yrjieBoAbl, HO U 6e111<1/1, JINTINAbI, BUTAMHWHBI, (I)I/ITOI‘OpMOHbI. B cocrtaB 3THux BelecTB BXOAAT
YIJIEPO/], BOAOPO/, KUCIOPO, a30T, cepa, ¢ochop U Apyrue 3jeMeHThbl. ITU 3JEMEHThI pacTeHHUs
IPUHUMAIOT B BUJlIE MUHEPAJIbHBIX BeLeCTB: Cy/1b$aToB, HUTPATOB, ¢pocdaToB. PacTenus noro-
I[AI0T U3 MOYBBI PAaCTBOPEHHbBIE B BOJle MUHEPAJIbHbIE BEIIECTBA.

Heo6xoaumoe o06opyaoBaHMe: 4 1BEeTOYHBIX TOpIIKAa CpeJHEro pasMepa, HeboJiblIMe
KaMellK{, He IUIOJOpOJHAasA OO6bIYHAs [0YBa, JIOMATa, pPa3OpbI3rUBaTes]b BOJAbI, CeMeEHA
6osarapckoro mnepua, 50 g cenutpbl, 500 g opraHWyYecKux YA0OpeHUH, SM4YHas CKOpJiyma,
ducTamKoBas LIeyxa, MJIaCTUKOBbIE KOHTEHHEepBI.

IIpaBuia 6€30MaCHOCTH: ﬁ 0 .& ,&_

1. Cob6uo1aiiTe YUCTOTY MPHU paboTe C MOYBOM.

2. He HIO0XaliTe XMMUYECKHE YA0OpEHUS.

Ilopsagok paGoThl:

1. B yeTbIlpe OJAMHAKOBBIX IOPIUKA IOJOXUTE MeJKHUe KaMyIIKH.

2. B mepBbIi TOPIIOK MOJIOXKHUTE HEMJIOLOPO/IHYIO TOYBY. [103a60TbTECH O TOM, YTOOBI TOPIIOK
He ObLJ IepenoJiHeH.

3. Bo BTOpO# ropiIoK HY>KHO HOJIO)KUTb MOYBY, CMELIAHHYI0 C OPTaHUYECKUM YA06peHHEM.

4. B TpeTu# ropuiokK IMOJIOKUTE TOYBY, CMEIIAaHHYI0 C IUYHON CKOpJIyNnoH, GUCTAIIKOBOU

CKOPJIYTION ¥ 30J10M.




5. B 4eTBEpTHIN TOPLIOK MOJIOKUTE OOBIYHYIO MOYBY.

6. [TocaguTe ceMeHa 60JIrapcKoro mepia Mo 2 MTYKHA BO BCe FOPUIKK Ha TJIyOMHY 1-2 cm.

7. lloka ceMeHa He NPOPACTYT, MOJMUBAUTE KAXKABIM JileHb, a 10CJe NPOpPacTaHus — C UHTep-
BaJlaMHU 4yepe3 JIeHb.

8. PacTeHus B mepBOM ropllIKe MOJUBAWTe TOJbKO OOBIYHOM BOAOW. PacTeHuss BO BTOpOM
ropiikKe MoJIMBalTe BOAON, B KOTOPOW COJIEPKUTCS MEPETHOM.

PacTeHusi B TpeTbeM roplike MOJHUBAWTe BOJAOM, CMEIIAaHHOW C IMYHOU CKOpJynou u ¢u-
CTaAllIKOBOM I1esiyxoil. PacTeHHs B 4eBEPTOM ToplIKe MOJUBAUTE MPUTOTOBJEHHBIM PAaCTBOPOM
13 pacyéTa 4 g ceJUTPHI HA 5 g BOABI.

9. 3anuuiMTe U3MEHEeHUsI B POCTKAaX B CBOEW TeTPa/iu.

06cyauTe U caeaiTe BBIBOA:

O6cyauTe ¢ OAHOK/JIACCHUKAMK, TOYeMY BO3HHUKAIOT pas3/iMuMsl B POCTe pPacTeHHUUM B pa3HbIX
ropuIKax.

5.3. TABOPATOPHOE 3AHATHE.
OBPA30BAHHUE OPTAHUYECKHUX BEHIECTB B JIMCTbAX

Ilesb: U3y4YUTh 0O6pa3oBaHUE OPraHUYECKHX BEIIeCTB B JIUCThSIX HA OMNbITE. Y pacTeHUH npu
y4aCTHUU YIJIEKKCJOTO Ira3a, MOrJIoaeMoro U3 Bo3/yXa YCTbULAMU JIUCTbEB, 3épeH xa0poduiia
B KJIETKaX MSKOTH JIUCTA U MOJ, BO3JEWCTBUEM CBeTa 00pa3ylTCsd OpraHUWYecKHe BellecTBa.
B 3TOM mpouecce yrieKUcablid ra3 B 3epHax XJopodusia coefuHsieTcs ¢ BoAou. B pe3dysnbTaTe
CHayaJsia 06pasyeTcs caxap, a 3aTeM KpaxMmaJl. [Ipu coejuHEHNH YITIEKUCIOTO ra3a ¢ BOJ0H, KpoMe
caxapa, BblJlesIsIeTcs elé CBOOOJHBIA ra3000pa3Hblil KUCJA0POA, KOTOPbIA C MOMOUIbI0 YCThUIL
BbIJle/IsIeTCs B BO34yX. B mpornecce poTocHHTE3a B HEKOTOPBIX OpraHax pacTeHUs Takxe obpa-
3YIOTCSl OeJIKM U KUPbI. PacTUTe/IbHbIE KJIETKU MUTAITCH 3TUMU OPraHUYeCKUMHU BelleCTBaMU.
N30bITOK OpraHM4YeCKUX BelleCTB HaKalJIMBAeTCS B TKaHAX CeMSsH, IJIOJ0B, KOPDHEN U JpyrUx
OPraHoOB U CJY>KUT UCTOYHHKOM NMUTAHUS AJIS BCEX OCTaJIbHBIX KUBbIX OPTaHU3MOB.

Heo6xoauMoe 060pyJoOBaHUe: pacTeHHWe B IOpPILIKe, COUPTOBas JaMIa, CTakaH, BoJa, Mpo-
O6upKa, HOXKHUIbI, YépHasA OyMmara, COUPT, Ho/l, MUIeTKa, yauka [leTpu.

IIpaBu/1a 6€30MaCHOCTH:

CobJito/1aliTe OCTOPOXKHOCTD MPHU paboTe CO CIUPTOBOM JIAMIIOM.

Ilopsagok paGoThI:

1. Ha 2-3 gHA repaHb NoMewialT B TEMHOe MecCTO (1kad).

2. BoipexxbTe Gurypy umau 6ykBy Ha 4EpHOU Oymare.

3. Hakpo#iTe 1ucTOYEK repaHy YEPHOU OyMaror U 3aKpenuTe C IOMOIIbIO CKpemnok. [lomecTtu-
Te pacTeHHe B CBETJIOE MeCTO

4. Yepes aBa [HA CpexXbTe JIMCT, yaJuTe YEPHYI0 Oymary.

5. [lomecTUTe JUCT CHavYa/a B ropsAuyo BOAY, a 3aTe€M B CIIUPT.

6. [locTaBpTe EMKOCTBh CO CIMPTOM Ha BOASHYIO OaHIO.

7. B xunsmeM cnupTe JUCT obecuBeurBaeTcs. CIUPT OKpallKBaeTCs B 3eJIEHbIN L[BeT.

8. [IpoMoiiTe obGeciBeueHHbIN JIUCT B BOJIE.

9. [lomecTuTe 06GecLBEYEHHBIN JIUCT B pacTBOp Hoja B yaluke [leTpu.

10. Hab6stoialiTe, Kak 4acTh JIMCTA, MOKPbITasi YEPHOM OyMarou, CTAaHOBUTCS »KEJITOM, a 4aCTh,
He MOKpbITasi YEPHOU OyMaroi, CTAHOBUTCS CUHEM.




['epanb

Pe3ysbTaT: 4acTh JIMCTa, OKPBITas 6y-
Maroi, CTaHOBUTCA 0eJIOBATOH, a 4YacThb, He 3apanue
MOKpbITAsk OYMarou, CHHEro IjBeTa. Tpucra sier Hasaj ydeHblid-6uosior Ban
[enbMOHT momectus B 604yky 80 kg mnou-

Bbl M [0OC3aJiMJl B Hee BETOYKYy MBBI BECOM
500 g. By nosuBasu B TeyeHUE NATH JIET
BO/IOM, He cojiep:Kallleil MUHepPaJbHBIX COJIEN.
Yepe3 nfaThb JIeT BBIICHUJIOCH, YTO BeC HBBI
coctaBuJ 65 kg, a KOJIMYeCTBO MOYBbI YMEHb-
musioch Ha 50 g. Kak M0OKHO 0OBSICHUTH 3TO
AaBJieHue?

06cyauTe U caesiaiTe BbIBOJ:

1. B KaKUX TKaHSAX pacTeHHUsl 06pasyeT-
Csl OpraHu4ecKoe BellecTBO?

2. Kakue o¢akTopbl Heo6XOJUMbl AJis
npouecca ¢oTocUHTE3a?

3. [loyeMy YacTb JIMCTA, MOKPBITAS YEP-
HOW GyMaroi, obecuBeyruBaeTcs?

5.4. IMTAHUE ) KUBOTHBIX

BbIABJIAEM IPOBJIEMY. O6cyauTe ¢ OJHOKJIACCHUKAMHM, KaK »KHBOTHbIE IMOJIy4alOT dHEP-
TUI0 [J151 [IBUXKEHUS.

OTKPBIBAEM HOBBIE 3HAHHMA. B nponecce xu3Heze-
STEJbHOCTH KUBblE OPraHU3Mbl MOJYYalOT HEOOXOJMMble
BellleCTBAa M 3HEPryUI0 NOCPeACTBOM NWTaHUA. byarozgaps
INUTAHUIO OPraHU3Mbl HAaXOJSTCS B TECHOW B3aMMOCBSI3U C
BHellHel cpefoi. [luTaHWe y BcexXx >»KUBBIX OPraHU3MOB
MOXET ObITb aBTOTPOPHBIM UJU reTepoTpodHBIM. Bee xu-
BOTHble B OCHOBHOM NUTAIOTCA reTepOTPOPHBIM CIIOCOOOM.

[eTepoTpodHble OpraHU3Mbl HapsiJly C OpTaHUYECKUMH BelllecTBaMHU (6esIKkaMHu, YrIeBoJaMH,
JIUIIMJIaM¥, BUTaMUHAMHU) C MUl N0Jy4aloT BOJly U MUHepasbHble BelllecTBa. MUHepasbl BXO-
JAT B cocTaB pepMeHTOB U TOPMOHOB. O6ecneyruBalOT TPAHCIOPT KUCI0PO/ia, TAKXKE OCMOTHUYE-
CKOe JlaBJIeHHe B KPOBU M TKaHEBOM »XUJKOCTU. MHOIMe HMBOTHbIE MUTAIOTCA UCKJIIOUYUTETBHO
pPacTUTEbHOCTBIO U HAa3bIBAIOTCS TPABOAAHBIMM >KMBOTHBIMU (Puc. 5.7).

AHeassromcs AU nyebl mpagosioHbIMU HUusomHuiMuU? O60CHylime ceoe MHEHUE.

CpeZi1 )KUBOTHBIX BCTPEYAIOTCS M BU/bI, MUTAILUECS APYTUMU KUBOTHBIMU. UX Ha3bIBalOT

XvIHUKamu (Puc. 5.8).

TpasosidHblll » XuwHuk
e BcesioHblll © AkmusHoe
ITumaHue o [laccusHoe
I[lumanue o [lapazum e
IInomosiduwiil




PucyHok 5.8. XulllHble }KUBOTHBIE.

KuBoTHBIE, NUTAIOLIMECS PACTEHUSIMH, )KUBOTHBIMH, TPUOAMHU U HUX OCTAaTKaMH, Ha3bIBa-
I0TCSl BCeAAAHBIMU »KUBOTHBIMM (Puc. 5.9).

PucyHok 5.9. BcesiHble >KUBOTHBIE.

YKHUBOTHBIX, )KUBYIIUX B OpTaHU3Me XKUBBIX CYI[ECTB U MUTAIOIIUXCA 32 HX CYET, Ha3bIBa-
I0T »KMBOTHBIMM Napasutamu (Puc. 5.10).

Pucynok 5.10. llapasuTuyeckue KUBOTHBIE.

Cnoco6, KOTOPbIM >KMBOTHBIE HAXOJAAT MHUILY, B [IEPBYI0 Ouepe/ib 3aBUCUT OT TOTO, BEAET JIH
»KUBOTHOE CIIOKOWHBIM WJIM aKTUBHBIM 06pa3 »KU3HU. TakKe Ha MUTaHUE BJHUSAET TO, KAKOK 00pas
)KU3HU BeJyT KUBOTHBIE — IPYNINOBOU (CTaZHBIA) UJIA OAUHOYHBIH.

1. laccuBHOe MUTaHMe. XapaKTepHO [Jisl )KUBOTHBIX, BEAYIIUX CUAAYUNA UM MaJONOABIK-
HbIM 00pa3 »k13HU. O6OMeH BellleCTB B OPraHM3Me 3THUX KUBOTHbBIX POUCXOAUT JAOBOJILHO €1a60,
Y OHU IJIOXO YCBAWBAIOT MUTATeJbHbIE BellecTBa. K HUM OTHOCATCA KHILEYHOMOJIOCTHBIE, He-
KOTOpbIe YepBH, pakooOpa3Hble, KUBYIINE HA CYLIe.

2. AKTUBHOe nmHUTaHUe. Takoe MUTaHHE TPeOGYeT OT KUBOTHBIX OOJIbIIUX IHEPTeTHYECKUX
3aTpaT Ha MOWCK NumiM. TakuM 06pa3oM MNUTAIOTCH OOJIBIIMHCTBO MJIEKONWUTAIOLIUX W MTHIL
(Puc. 5.11).



“f= | 1 £
PucyHok 5.11. AKTHBHOe NUTaHUE KUBOTHBIX.

Y 60JBIIMHCTBA HHU3IIUX MHOTOKJIETOUHBIX KMBOTHBIX ITOJIOCTH TeJia BBINOJJHSET (1)YHKI.U/IIO
KulledHUKa. [[1ia nepeBapuBaeTcsi BHYTPHY KJETKH, a HellepeBapeHHas 4acTb BbIBOAUTCS B I10-
JIOCTB TeJla, a 3aTeM Hapy:Ky 4yepe3 poToBoe oTBepcTtue (Puc. 5.12).

poToBad NoJIOCTb

ynaabla /

KI'YTUKH
dbepMeHT
NUILEBbIe
YaCTHUIbI
NnN1UuTaHue nuieBa- /
\ racrpouneJjib puTesibHada
BaKy0Jlb

nepeBapuBaHuE _——
NUTaTe/bHbIX BellleCTB
B BaKyoJie

PucyHok 5.12. [luieBapeHue ruipsol.

Y nJIocKuX 4YepBel BIepBble MOSABJAETCS CJeN03aMKHYTbI TPEXBETBUCTbIN KUILIeYHUK. [11-
TaTeJIbHbIe BellleCTBA MPOXOAAT Yyepe3 pOTOBOEe OTBEPCTHE B KOPOTKYIO IVIOTKY, OTTY/A B KUIIey-
HUK UM 3aTeM IlepeBapuBaloTcs. HenepeBapeHHas 4acTb e€ BbIOpachlBaeTCs yepe3 pOTOBOE OT-
BepCTHe HapyXKy. 3aJJHUM OTJes KULIeYHUKA U aHaJIbHOe OTBePCTHE OTCYTCTBYeT. Y JIEeHTOYHbBIX
yepBel, BeAyLUIMX NMapa3uTUYeCKU 00pa3 »KU3HHU, NPOLecC NMUlleBapeHusl YIpouiaeTcs, 1 NULa
BCACbIBAEeTC BCeM IIOBEPXHOCTHIO TeJla.

[lvieBapuTeNbHAasA CUCTEMA y KPYIVIBIX YepBed COCTOUT U3 POTOBOrO OTBEPCTHUS, IVIOTKH,
NUILEeBOJA, CpelHe U 3aJjHed KUIUKU. HenmepeBapeHHasi yacTb NUTATeJbHBIX BeLeCTB BbIBO-
JIUTCA Yyepe3 aHaJbHOe OTBepCTHe. Y KPYIVIbIX YepBel MOSABAAKTCA 3aJHUM OTAes] KHIIeYHUKa
Y aHa/IbHOE OTBepCTHe.

[lvieBapUTesbHAsA CUCTEMA Y KOJIbYAThIX YepBell COCTOUT U3 POTOBOTO OTBEPCTHS, IJIOTKH,
NUILEeBO/A, IeYEHH, XKely/IKa, KUIlledHUKa. [loBepXHOCTh KUIlIeYHHKA 06pa3yeT BNaiUHbI B BU/JE
CKJIaJI0K, YTO NMPUBOJUT K yBEeJIMYEHUIO NOTIJIOAI0LIeld TOBEPXHOCTH KUIIEYHHUKA.

[InmeBapuTe/bHAsA CUCTEMA MOJIJIOCKOB HMeEeT CXO)Kee CTPOeHUe C KOJIbYaTbIMU YepBSIMH.
B ryoTke MMeeTCs MYCKYJMUCTbIM A3bIK, HA KOTOPOM IJIOTHO CUAAT 3y64uKM. [loBblllaeTcs ak-
TUBHOCTb >KeJI€3, Y4aCTBYIOIIUX B NUIleBapeHUH. [ledeHb MOJIIIOCKOB BblpabaThIBaeT MUILeBAPU-
TeJIbHBIA COK, KOTOPBbIM NOCTYNAEeT B KeJNYAOK, B [VIOTKY, OTKPbIBAlOTCA IPOTOKHU NMapbl CAIOHHBIX
»KeJI€3, CJIIOHHAsA KUJKOCTb 06JierdyaeT nepeBapuBaHUe MUILU.

Y 4JIeHUCTOHOTUX yCUJIeHA eATeJbHOCTb YeJI0CTeMN, C TOMOILbI KOTOPbIX IPOUCXOJUT U3-
MeJibdyeHre nuid. [loBbllaeTcss U aKTUBHOCTD KeJse3 (Puc. 5.13).
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KeJayaoK
YA KHIIKa

3eJIéHas keJie3da

poToBad MmoJioCTb dHaJIbHOE OTBEpPCTHUE

PucyHok 5.13. CTpoeHUe OpraHOB MUlleBapeHHs] KPeBETOK.

Hanpumep, y naykoB B NUILleBapeHUH YYaCTBYIOT 51/10BUTbIe Kesie3bl. [IpOTOKM maphl CIHOH-
HbIX JXKeJIE3 OTKPBIBAIOTCS B POTOBYIO MOJIOCTb. [layKk JIOBUT A06bIYYy U Mapasu3yeT eé 1oJ, Bo3-
JleiCTBHEM KU KOCTH, BblJle/SIollelcsl U3 1I0BUTOM KeJie3bl. B siie mayka cojiep»KaTcsl TaKKe U
nuieBapUTeabHble PepMeHTbI, MO/ UX JAeHCTBUEM TKAHU J0ObIYU PACUIENISIOTCI U NPUXOJAT B
KuJiKoe cocTosiHUe. [layk BcacblBaeT 3Ty KUJKOCTb.

[luieBapuTesbHast cUCTEMA Y 6GecyepenHbIX COCTOUT U3 NMPSIMOro, TPyOUaATOro KUIIEYHHUKA.
KumeyHuk 6epéT Hayaso OT IVIOTKU M MPOJOJKAETCSA O aHAJbHOI'O OTBEPCTHS.

[luieBapuTesbHasi cucTeMa pbl6 MpeJicTaBJeHa POTOBOM MOJIOCThIO, IVIOTKOM, MUILEBOJOM,
YKEJIYKOM, TOHKOW M TOJICTOM KHILIKaMHM, a TaKXKe aHaJbHbIM OoTBepcTHeM. Ha yesocTax 60Jib-
IIMHCTBA pbI6 pacrosioKeHbl 3y6bl OJHOPOJHOM CTPYKTYpbl. XOpPOILIO pa3BuJaCch Me4YeHb, MOsI-
BUJICS YKEJYHBIN MY3bIPb.

[luieBapuTebHasi CUCTEMA 3€EMHOBO/HBIX COCTOUT U3 POTOBOM MOJIOCTH, IVIOTKH, MUIIEBO-
/3, ’KeJly/iKa, TOHKOTO U TOJICTOrO KHUIIEeYHUKA U KJI0aKU. B pOTOBOM MOJIOCTU pPa3BUTHI 3y6bI U
CIIOHHBIE Kesie3bl. Y aMPuOUM KUIIeYHUK YAJUHEHHBIM 10 CPABHEHUIO C PbIOAMU.

[InmeBapuTesbHas CHCTeMa PENTUIMNA TAKOTOo e THUIA, KaK Y 3¢ MHOBO/HBIX, HO OTJIM4AEeTCs
MHTEHCUBHOM /1eITe/IbHOCTbIO NMUIEBAPUTEJIbHBIX JKeJe3. Y 1I0BUThIX 3Mel B 3a/IHEN YaCTH ye-
JIIOCTHU pacnoJioKeHa napa siJOBUTBIX »KeJI€3, KOTOpble TaK)Ke YYaCTBYIOT B NMUILE€BAapEHUH.

[luieBapuTebHast CUCTEMA MITUL, COCTOUT U3 POTOBOM MOJIOCTH, IJIOTKH, MULIEBO/IA, KeJle3U-
CTOTO U MbILIEYHOTO >KeJy/iKa, TOHKOr'0, TOJICTOr0 KHIIEeYHHUKA U Kjoakd. C mpucrnocobseHHeM
K MOJIETY Y NTHUL, NPOU30LLJIA U3MeHeHUsl. 3y60B HET, B pa3Mepe KUIIEYHUK yMeHbIIuIcs. Tak-
Ke MUILEeBOJ YYacTBYeT B U3MeJbueHUU MULY. CUJIbHO Pa3BUThl MBI KeAy/Ka, NUIA B UX
KULIeYHHUKe ObICTPO NepeBapuBaeTCs. ITO CBSI3aHO C 1eSATe/IbHOCTbIO MUIEBAPUTENbHbIX JKeJE3.
XenmyHas )KUJKOCTb M COK MOKENYOUHOM KeJsie3bl, BbIpabaTbiBaeMble NeYeHbl0, BCACIBAIOTCS
B TOHKYI0 KMIIKY. HellepeBapeHHas1 nuilja BbIBOAUTCS HapyXKy 4epe3 KJoaky (Puc. 5.14).

YKETYHBIN
ny3bIpb NoJKeJIyZlouHas xeJie3a

MHUILEBOJ,

KETYI0K
TOJICTast KUIIKA
aHaJibHOe
oTBep-
cTue

TOHKadA

poToBasa
MI0JIOCTD U 3y0ObI
KJI0aKa ropTaHb
g KeTYI0K
cenesénka TOHKadA
KHIIIKa
PucyHok 5.14. CTpoeHHe OpraHoB PucyHok 5.15. CTpoeHHe OpraHoB NHIEBapeHUs
NUlleBapeHus NTHUL,. MJIEKOMIUTAIOLMX.



Bsiarogapsi pa3Ho00pa3ui0 MUTATENbHBIX BELECTB Y MJIEKONUTAIOUUX MNOSBUJIUCH MPU-
Crioco6J/ieHUs] B MHUIEBAPUTENbHON cucTeMe. PoToBasi MOJIOCTb OKpPYKeHAa MYCKYJIUCTbIMU
rybamu. Ita ajantanus G¢opMHUpoBaIaCh 3a CYET BCKAPMJIMBAHHUSA JleTEHbIIIA MOJIOKOM. [lo-
sIBJIEHUE CIlel}Ma/IM3UPOBaHHbIX 3Y60B B POTOBOM MOJIOCTH SIBJSIETCS BaXKHbIM NpHUCIIOCOOIe-
HUEM B NUIEBAPUTEJNbHOU cucTeMe MjekonuTariux (Puc. 5.15). [luleBapuTeabHast CUCTe-
Ma COCTOUT U3 POTOBOM IMOJIOCTH, MUILEBOJA, YKeJIy/IKa, TOHKON, TOJICTOM U NMPSIMOU KUIIKH.
KuineyHUK yBesinyeH B pa3Mepax. YepBeoOGpa3HbIA OTPOCTOK TAKXKe YYaCTBYET B INepeBapu-
BaHUU MUIIU. Y )KBAYHbIX MAaPHOKOMBITHBIX KEJYJIOK CJ0XHbIH, MepeBapyUBaHue MULUA MPO-
HCXOJUT 3a CUET JIeATEJIbHOCTH OaKTepuid U UHPY30pUH, )KUBYILUX B KeJyiKe canpoPUTHO.

JAEJIAEM BbIBO/Ibl

» Kak 1 Bce kMBble OPraHHU3Mbl, )KUBOTHbIE NUTAOTCA. JKUBOTHBIE MUTAOTCA reTepoTpod-
HBIM crnioco6oM. [locpesicTBOM NMUTaHMUA OHM CBAA3aHbI C BHEIIHEW CpefjoM U JpYTMMHU Opra-
HU3MaMHU U Y4aCTBYIOT B KpyroBOpOTe BEIeCTB.

INPUMEHAEM HOBbIE 3HAHUA
3HaHMe U IOHMMaHHue

1. KakoBa poJ/ib TpaBOSIAHBIX XKUBOTHBIX B IEPHUOJUYECKOM KPYrOBOpPOTE BelleCcTB?

2. Kak nposiBasieTcs AeGUIUT MUHEPATIOB Y )KUBOTHBIX?

3. OnumuTe NpUcnocobseHns y NapasuTHUYECKUX )KUBOTHDIX.

4. Kakue npucrnoco6sieHrs NOSIBUJIUCh B NULIEBAPUTENbHBIX OpraHax MTHUL U MJIEKONUTAKLUX?

HpPIMEHEHI/Ie. O6BbsICHUTE Ha IIpruMepe MNTUl, YTO Pa3sMHOXKEeHHE X KNBOTHBIX CBA3aHO C IMTaHUEM.

Ananu3. Kak Bbl 00'bSICHUTE, YTO MOTPEOHOCTDb >KUBOTHBIX B BOJle 3aBUCUT OT Cpebl UX OOUTa-
HUA?

CuHTe3. boJIbIIMHCTBO HAa3eMHBIX >XKMBOTHBIX, 0COGEHHO IJIOTOSIIHBIX, MOTYT JIETKO HAXOAWTb
pas/IMYHbIe MUHEPAJIbl B HY?KHOM KOJIMYECTBE BMECTE C MUIed U BoJoi. Ho TpaBosiiHbIe HYKAAKOTCs
B MHUHepaJsiax BpeMs oT BpeMeHH. [lolyMaiiTe, KaKk OHH Y OBJIET-

BOPSIIOT CBOU MOTPEGHOCTU B COJIH?

OuneHka. CrnelMaJuCTbl CYUTAIOT, YTO CIIOCOOHOCTH KUBOT- 3ajganue
HbIX KOHTPOJIMPOBATb BHyTPEHHEE OCMOTHYECKOE JIlaBJIEHHUE O-
raHvu3Ma M03BOJISIET UM BbDKUBATh ONpe/e/IeHHOe BpeMs JaXe
B CHJIBHO 3aCOJIEHHBIX M HEOJIaronpUsATHBIX BoZax. Kak Bbl 06b-
ACHUTE 3Ty UJer?

3Med MHOTAA 3arjaThiBaloT
NUIIYy, KOTOpasi B HECKOJIbKO pa3
0oJIbllle MX COOCTBEHHOTO TeJIa.
OOGBSCHUTE, KAK 3TO MPOUCXOIUT.

5.5. IMIIEBAPUTE/IbHAAI CACTEMA YEJIOBEKA

BbIABJ/IAEM IIPOBJIEMY. O6paijaeTe Jid Bbl BHHMaHHe Ha COCTaB yNOTPeO6/sseMO MUIU?

OTKPbIBAEM HOBBIE 3HAHMA. IMuwesapenue

Y 4esoBeka NuIlleBapUTe/bHAsA CHUCTEMAa COCTOUT M3 PO- TCuzueHa numaHus e
TOBOM MOJIOCTH, TJIOTKH, MUIEBOAQ, KeJIy/IKa, TOHKOU KHUIIKHY, IMuwesod « IModxcenydounas
TOJICTOM KMUIIKKM W NPsSMOM KUIIKU. [IhieBapuTesbHass CHUC- Jcese3a o epmeHmul o
TeéMa pacuelideT INHUTaTe/JIbHble BelleCTBa, HOTpE6JIH€MbIe HULqualeme/Ibellj npoyecc

4yeJIOBEKOM, 0b6ecreunBasi UX yCBOeHHe KJleTKaMUu. M3mesbye-
HUe NUTaTeJbHbIX BellecTB 3y6aMy B POTOBOM IOJIOCTH, pacliell/IeHhe UX MoJ JelcTBUeM ¢ep-
MEHTOB U BCacbIBaHHe Yepe3 KUILEeYHYI0 CTEHKY B KPOBb Ha3blBaeTcs NUILeBapeHueM (Puc. 5.16).
[lepeBapuBaHMe MNUTATeJbHbIX BelleCTB HauyMHaeTCsd B POTOBOM MoJocTU. B poToBoi
MIOJIOCTH PACIOJIOKEHbI 3y0bl U A3bIK. f3bIK BBINOJHSAET QYHKLUIO ONpeie/IeHUs] BKyca MUY, eé
CMelIMBaHUA U NpoJBUXKeHUA. Bo pTy nuuia ¢ noMouibio 3y60B NojBepraeTcss MexaHU4ecKoMy
pacllenyieH1Io, a C MOMOLIbIO CJIOHBI NMPOUCXOLUT eé XHUMHUYecKoe pacllenyeHue. Y yesjoBeKa
32 NOCTOSIHHBIX, a y AeTel 20 MOJIOUHBIX 3y60B. Y HOBOPOXK/JEHHOT0 pebéHKa 3yObl OTCYTCTBYIOT.
[IpuMepHO € 6-MeCcYHOTO BO3pacTa y HUX MNpPOpPe3bIBAIOTCS MepBble MOJIOYHbIE 3YObl.
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PucyHok 5.16. CTpoeHMe OpraHoB IUILeBapeHUs YesOBeKa.

B 7-8 sieT HauuWHaeTcs 3aMeHa MO-
JIOYHBIX 3y60B Ha noctosiHHble. K 10-
12 rogam 3aMeHa 3y60B 3aBepllIaeTCs
(Puc. 5.17).

[luma nepexéBbiBaeTcd BO PTY M
NoMNazaeT B KeJYAOK 4yepe3 MULIEBO/,.
[luweBos coefuHSAET POTOBYK IIO-

KOpeHHbIEe A3bIKa

JIOCTb € »KeayakoM. [lvma mogBepra- 3yGbl
eTcsl XUMMYECKOMY M MeXaHHYeCKOMY KORHHK
v KJIBIKH — A3bIKa
BO3/IEMCTBHUIO B XKeJyJKe.
MpblliedHble TKaHU JKeJyjKa CO- Pestet
KpamarwTcd, efla TepeMelnBaeTca ¢ PucyHok 5.17. CTpoeHue pOTOBOM MOJIOCTH U 3y6OB
»KeJyJOYHbIM COKOM W IepeBapUBa- Yesl0BeKa.

eTcs. PepMeHTBbl M KeJYJOYHbIH COK
obecrneyuBalOT XUMUYECKOe pacllensieHue nuuiy. [Iuia, nepeBapeHHas B XeJlyJiKe, IOCTyNaeT B
KMIIEeYHUK. 3aTeM BCacblBaeTCsl B KPOBb M3 KHIleYHUKa. HemepeBapeHHass 4acThb MUTATEIbHbBIX
BellleCTB M BOJbI MOCTyNaeT B TOJICTYIO KUIIKY. 3/leCb BOJla BCachblBAaeTCsl, a HellepeBapeHHbIe Be-
1lecTBa B BUJIE OCTAaTKOB MPOXOASAT yepes NMPSIMYI0 KUILKY U BBIBOZASATCS HAPYKy Uyepe3 aHaJbHOe
OTBEpPCTHE.

B nuuieBapeHHUH TaKKe YYaCTBYIOT CJIOHHbBIE YKeJe3bl.

CitoHa, BblAeisieMasi CAIOHHBIMU KeJle3aMHU, YBJIXKHSET NUlly Bo pTy. PepMeHTHI, coJiepka-
1Mecs B C/II0OHE, MHUIIMHMPYIOT XUMHUYECKoe pacllenjeHrue KpaxMaJa B NULIE.

depMeHTHI, BblpabaTbiBaeMble MOAXKEJIYAOYHOM Ke1e30M, BCaChlBAlOTCA B KUILEYHHUK, pac-
miensisasa 6eysku U yraeBoAbl (Puc. 5.18).

IleyeHb pacnoJiokeHa B OPIOIIHOM MOJIOCTU U BbIpabaThIBaeT KEJNYHYI0 KUJKOCTb. JTa XKU/I-




Ine4yeHb

OGIIMH KeJTYHBIN
MPOTOK

NyThb MOJPKEJYL0YHON
KeJ1e3bl

»KeJTYHBIN
Ny3bIpb

MOJIKEeJIYA04YHast XKeJie3a
JIBEHA/IIIATUIIEPCTHAS KUIIKA

PucyHok 5.18. CTpoeHHe NedYeHH U MOMKeJyJ0YHON KeJsie3bl YesloBeKa.

KOCTb HaKallJIUBAeTCs B XKeJYHOM Iy3blpe U BbIBOJUTCA B NOJIOCTb JBEHAALLATUIIEPCTHON KHILI-
ku. Kesyb aMynberupyet (paclienssgeT Ha MeJsbyallive KallJIM) M YCKOpsieT NepeBapUBaHUE B
KMIlleyHHKe. KpoMe Toro, neyeHb 3aliyilaeT OpraHUu3M OT pas/IMYHbIX TOKCUYHBIX BellecTs. [le-
yeHb QUJIBTPYET KPOBb M OUMLIAET €€ OT TOKCUYeCKUX BeulecTB (Puc. 5.18).

310pOBbe YesJl0BeKa BO MHOTOM 3aBUCHUT OT KadecCTBa UM, KOTOPYIO OH NMOTpe6JIeT, U OT
TOTO, IepeBapuBaeTCs JIM MUILA B MULIeBAPUTENbHbIX OpraHax.

[IpnéM rasMpoBaHHBIX HAIUTKOB WJIM N0JypabpUKaTOB, 060TalléHHBIX A00aBKaMH, OTpHULA-
TeJIbHO BJIMSET Ha 3/10pOBbe 4YeJsIoBeKa U paboTy OpraHoB NUIeBapeHus.

3/10pOBbe YesloBeKa TaKXKe 3aBUCHUT OT MOJJepKaHUA YUCTOThI 3y00B. B yacTHOCTH, He/b34
IPBI3Tb 3y0aMHU OpexH WUJIM KOCTOYKH, KeBaTb TBepAble KOHeThl. Hesb3s NUTh X0JI0AHYI0 BOLY
WJIM eCTb MOPOXKeHOoe Cpasy nocJe ropsadyed nuiy. OcTaTKy MULLYM, CKOIMBLIEHCA MeXAY 3y6aMHy,
CO3JIal0T OJIarONPUATHYIO CpeAy AJs Pa3MHOXXeHUs MUKPOOOB. /11 OYUCTKHU 3yOOB OT NUlle-
BbIX OCTATKOB KaX/Iblil [leHb IlepeJi CHOM CJefilyeT YMCTUTb 3yObl, a Mocje eJbl — I0JIOCKAaTh
pOT TEMJIOW BOAOM. 3yOHYIO IIETKY HY>KHO MBITh MBLJIOM U 067jaBaTh KUNATKOM. Hecob6uroneHue
TMTMeHUYeCKUX NPaBUJ/ NPUBOAUT K paspyllIeHUI0 3Mad U 3a060JieBaHUI0 3y0OB.

AEJIAEM BbIBO/bI

» Kak ¥ Bce XMBble OpPTraHU3MBbI, JIOAA NMUTAKOTCA. Y YeslOBeKa NUllleBapUTesbHasA CUCTeMa
COCTOUT U3 PTa, [VIOTKH, NULIEBO/A, KeNYyAKa, TOHKOW KHIIKH, TOJCTOM KUILIKU U NMPAMOW KHIL-
KU. B nuieBapeHrMM Tak:ke y4acTBYIOT CJIOHHBIe »KeJse3bl, [logxenyqoyHas »Kese3a, neyeHb U
YKeJ'YHbIN My3bIpPb.

* [IpyéM rasupoBaHHbIX HAlIUTKOB WU M0Jy$pabPHUKATOB, 0O60ralléHHbIX J00aBKaMHy, Hera-
THUBHO CKa3blBaeTCs Ha 3/J0POBbe YesJloOBeKa U paboTe OpraHoB NUIeBapeHHs.

INPUMEHAEM HOBBIE 3HAHUA

3HaHMe U NIOHMMaHHe

1. OnumurTe OpraHbl NUIeBapeHHUs.

2. KakoBa ¢pyHKuMs 3y60B U I3bIKA B UL EBApPEHUU?

3. Kak BeuiecTBa, copeprkaliyecs B UILE, BCACbIBAOTCS B KJA€TKU?
4. Kak BblI cobJ105aeTe TUTHEHY, YTOOBI 3yObl GbLJIN 3/0POBBIMU?

3agaHue

CocTaBUTBH CIUCOK Npa-
BUJI 110 YXO/Yy 32 OpraHaMH
nuieBapeHus, 06CcyJuTh B

IIpumMeHeHHne
CocTaBUTb TaGIHIly Ha TeMy «MOii PalMOH MUTaHUSA» C MOMOoIbl0 | LPYIIE M PaSMECTHTE B
ATILIHKAL, LIKOJIbHOM CTOJIOBOH.

Anasms. YTo 03Ha4alT CPOKHU rOJHOCTH NPOAYKTOB, IPUOOpPEeTaeMbIX B MarasmuHax?

CunTe3. Onpe/e/snTe COCTaB NULIH, KOTOPYIO Bbl ynoTpebsieTe. 06CyjuTe Balllk BIBO/bI.

Ouenka. KpacuTtesn 1 cTabuan3aTOpPBkl, coZiepxaliuecss B nojaypabpruKaTax, HeraTUBHO BJUSIOT
Ha HMMMYHHUTET, a TAKMX€ BbI3bIBAOT pa3JiMdHbIe aJlJIepruieCcKkrue peaxnnu. Kak BbI OTHOCHTECH

K 3TOMY CyXJ,eHUI0?




5.6. IPAKTUYECKOE 3AHATHE.
MOJE/IMPOBAHUE MUIIEBAPUTE/JABHOW CUCTEMBI

Ilesb: U3y4YUTb CTPOEHHE OPTraHOB MUIEBAPEHHUS YeJOBEKAa U YKUBOTHBIX MYyTEM MOJIeIUPO-
BaHHUs.

Heo6xogmoe o6opyaoBaHue: HA60p IBETHOW OyMaru, HOXKHHILbI, KJiel; KJIe€éHKa Ha CTOJIe,
KapTOHHas 6yMara, Habop LBETHOTrO MJIACTUJIMHA.

IIpaBu/1a 6€30MaCHOCTH: @ a &

1. ByabTe oCTOpPOXKHBI IPU paboTe ¢ HOXKHULAMMU.

2. CobuirofiaiiTe nmpaBuJia YUCTOTHI IPU paboTe C MJIACTUIUHOM.

3. [Ipu paboTe ¢ NJIaCTUJIMHOM He NMpUKAcalTecb pyKaMHU K IVla3aM U JIULLY.

4. Korza Bbl 3aKOHYMTE paboOTy, HAaBeJWTe MOPSAOK Ha CBOEM CTOJIE.

5. BeiMo#Te pyKH.

3aganvue 1. B poToBoi MoOJIOCTM 4YesoBeKa HaxXOAUTCHd $A3blKk M 3yObl. KosinyecTBo
NOCTOSIHHBIX 3y00B y uesioBeKa — 32. KosinuecTBO pe31j0B cocTaBJisieT 8, KIbIKOB — 4, KOJIMYeCTBO
MaJlbIX KOPEHHbIX 3y60B — 8, 60/1b1INX KOPpeHHbIX — 12. Kaxk/1b1# IIKOJIbHUK J10/XKEH 3HATh IPaBUJIa
IrUTHMEeHbl 3/10pPOBBIX 3y0O0B.

CMopenupyiTe pacnoJsio’keHue 3y60B YeJI0BeKa B POTOBOU MOJIOCTH.

Ilopsapok paGoOThI:

1. 3 KkpacHO¥ IBETHOM 6yMaru BbIpeXbTe MO/leJIb POTOBOM MOJIOCTH.

2. U3 6esioli 6yMaru Bblpe3aeM MO/ieJib Pe3110B, KJIbIKOB U KOPEHHBIX 3y0O0B.

3. PacnosnoxuTe (mpukJ/eiTe) B MOJEeJU POTOBOW MOJIOCTU 3y6Obl B IPaBUJIbHOW MOCJIE/10BaA-

TesibHOCTH (Puc. 5.19).

cpeaHAd KMIIKa

MaJIbIIUTHEBBIE
cocyabl
3aJHAA KUIIKa
dHaJIbHOE OTBEPCTUE
PucyHok 5.19. Mozienb poTOBOH PucyHok 5.20. Mozies1b CTpOeHUs
MOJIOCTH YeJsIoBeKa. OpraHOB NUILIEeBapeHUs y JPO30PUIIbL.

3aganue 2. [I[puymaiiTe npaBu/ia CoOxpaHeHHUs 3y60B.

3apanue 3. [luieBapuTesbHAs CUCTEMA Y HACEKOMbIX HAYMHAETCSl C POTOBOM MOJIOCTU U 3a-
KaHYMBaeTCsl aHa/IbHbIM OTBepCTHEM. B poTOBOM 0OJI0CTU NHIIA CMELIMBAETCS CO CJIIOHOW U Yepes
KOPOTKYIO [VIOTKY [TONa/JlaeT B MUILIEBO/, a OTTY/la B MbIIIEYHbIH eIy oK. 3/1eCb OHA IPOTHUPAET-
Csl ¥ IIOCTYMaeT B KUILEYHUK. B KHIlleyHMKe MHUIA IOJHOCTBIO IIepeBapuBaeTCs, HellepeBapeHHas
4acThb NUIIM BBIBOAUTCS Yepe3 aHaJIbHOe OTBEPCTHE.



[luTaTesbHBIE BellleCTBA BCAChIBAIOTCS B KUILIEYHOM OT/Aese. HemepeBapeHHble BelllecTBa Bbl-
JleJISII0TCS Yyepe3 Bbl/le/IMTeSIbHOe OTBEpPCTHE.

CocTaBbTe MO/ie/Ib MUILEBAPUTENbHBIX OPraHOB HACEKOMBIX.

IlopssaoK paGoThI:

1) noctenuTe KJAEEHKY Ha CTOJI.

2) cBepXy KJIeEHKH MOJIOXKUTe Oesyro Gymary.

3) PacnosioxkuTe MOC/Ie0BaTeNbHO OpraHbl MUIeBapeHUs] HACEKOMBIX, UCIO0JIb3ysl pa3Hble
[BeTa MJIaCTUIMHA.

4) npu U3TOTOBJIEHUU MO/JIEJIM UCIIOJIb3yHTe pUCcyHOK (Puc. 5.20).

3agaHue 4. BHUMaTe/IbHO U3y4YUTe NMUILEBAPUTENbHYIO CUCTEMY NTHUI, U ONpPeJe/]UTe MpHU-
cnoco6sienus (Puc. 5.21).

TOHKAas KHIIKa TOJICTAad KHIIKa
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PucyHok 5.21. CTpoeHHe OpPTaHOB NMUleBapeHUs MTHUII,

3agaHue 5. CocTaBbTe CBOH eXXeJJHEeBHBIN pallMOH MUTAHUS, UCTIOJIb3YS CIe/yIoIIre
IPOAYKTHI.

06cyauTe U caesiaiiTe BbIBOJDI.
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3AJAHUA K ITTIABE V
1. MexAay AaHHBIMM, 3aJlaHHBIMH BO BTOPOM CTpPOKe TaOJ/IMIbI, CYylLlecTByeT ONpefeseHHas
3aKOHOMEPHOCTb WJIM CBAI3b. MIcX04 M3 3TOM 3aBUCHMOCTH, 3aMOJHUTE TAOJINLY.

IIOBHJIMKA ?

rpu6 canpoduTt

2. V3 npuBeIEHHBIX JJAHHBIX OMpPEEJUTE TPU OOIIUX MPHU3HAKA JAJIS )KUBOTHBIX.

1) 3 napbl XOAUJIbHBIX HOT

2) 2 napbl KpbLIbeB

3) AplIAT TpaxesaMH

4) 06pasylT KYKOJIKY

5) He3aMKHyTas KpOBEHOCHAs CUCTeMa

3. OmpefiesiuTe NpU3HAKH, BbI3BaHHbIE HEJOCTATKOM MHUHEpPAJIOB.

Ne MuHepabHBIE OTBET Ilpy3HaKu, BbI3BaHHbIE HEeJ0OCTaTKOM
3JIeMEHTbI MUHEPaJIbHBIX 3JIEMEHTOB
AszoT A 3aMenJisieT pOCT PacTeHUsI U CO3peBaHUeE IJIO0B.
dochop b 3aMej isieT 06pa3oBaHHe KOpHEH U GOKOBBIX KOPEIIKOB
3. Kanbuui B 3aMenJisieT POCT, U ero JIMCThs KEJTET, OChINAsiCh.

4. OnMIIKTE, KaK MUTAITCS XKUBbIe OpraHUW3Mbl, UCIIOJIb3Yd PUCYHOK HHXKE.
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5. [loMmecTuTe HEOOGXOAHUMBIE CJIOBA B CXEMY 110/ Ha3BaHUEM «($OPMbI MUTAHUSI» COOTBETCTBY-
IOLUM 06pa3oM.

1. | xemoTpod 8. |rerepoTtpod

2. | KJIeBep 9. | nmapasut

3. | rpu6 10. | moBUIMKA

4. | dotoTpod 11. | rHUJIOCTHBIE ' '
baKTepuu

5. | penxenb 12. | MUkcoTpod

6. | canpoour 13. | aBTOTpOOHBIN ( J( ) ( ) ( )

7. | macTyumbs 14.  ackapupga

CyMKa
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I[JIABA VI

JAbIXAHUE

6.1. CYIITHOCTD JIbIXAHUA. IBIXAHUE PACTEHUH

BBIABJIAEM TTPOBJIEMY. ®epMephbl, CafloBOAbI TePHO- Avixatue o AspobHbie
JAUYEeCKH pBIXJAT I0YBY, HA KOTOPOU pacTyT pacTeHUs. 0p2aHu3mbvl ® AHas3po6bHbIE
Kak BbI 3TO 06 bsiIcHUTE? opzaHudmbl * Kucaopod
Yeuesuuku

OTKPBIBAEM HOBBIE 3HAHHWA. Besky, xKUPHI U YIJ1€BO-
Jibl, yCBO€HHbIE )XUBbIMU OPTaHU3MaMHU B IpoLiecce NUTaHUS,
pacnazialoTca Ha IpOCThle BellleCcTBa. JHEPrus, BbljessdeMas B pe3yJbTaTe 3TOro npolecca, pac-
XOZyeTCs Ha pOCT, pa3BUTHeE, Pa3MHOXXeHHUe U Jpyryue NMpoLeccbl OpraHu3MoB.

JlbIxaHue - Ipouecc, NOCPeACTBOM KOTOPOro NMPOUCXOAUT paclaj, NUTATeJbHbIX BelleCTB B
KJIeTKax C BblJeJIeHUeM 3Hepruy, Heo6X04MMOM OpraHU3My [iJ1g KU3HeAeATeJJbHOCTH (Puc. 6.1).

CaieoBaTe/IbHO, OPraHU3MBbI ABIIIAT, YTOOBI MIPOU3BOAUTD SHEPTHUI0. B opraHMsM »KMBOTHBIX
B TOTOBOM BHJie NOCTYNAIT O€JIKH, )XUPbl U yIjaeBoJbl. PacTeHNs, NPOU3BOAAT OpraHUYecKue
BellleCTBA M3 YIJIEKUCJIOTO Ta3a U BOJbI B nponecce GoTocuHTe3a. OpraHnyeckye BeliecTBa OKHUC-
JIAIOTCA B npouecce JbixaHus. [loBbllleHre QyHKIMOHAJIbHON aKTUBHOCTH KJIETOK NPUBOJHUT K

yCHHeHHK)AmxaHHH.
@ ©
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PucyHok 6.1. B npoliecce JibIXaHUsI IPOUCXOAUT PacCIaji GHOJIOTUIECKOT0 BelleCcTBa
Y 06pa3oBaHUeE IHEPTUMU.
B pacnaze opraHhyecKux BelleCTB U B 06pa30BaHUH dHEPTHU OPTAaHU3MbI JeJISITCS Ha JiBE

rpynmnbl. OpraHu3Mbl, B KOTOPBIX paclaj OpraHUYEeCKUX BEILIeCTB MPOUCXOJUT B MPHUCYTCTBUU
KHCJIOPO/Ia, HA3bIBAIOTCS a3pPOOHBIMU OopraHu3MaMu. K aspoOGHBIM OopraHM3MaM OTHOCSITCS BCe

pacTeHus1, 60JIbIIMHCTBO XUBOTHBIX, IPUOLI U GAKTEPHUU.

PucyHok 6.2. A3po6Hble OpraHHU3MBbI.




Y aHa3pOGHBIX OPraHU3MOB NIPOLECC JbIXaHUs MPOUCXOAUT B 6eCKUCIOPOAHON cpeje. [HU-
JIOCTHbIE GaKTepuU U GaKTepUu OPOXKEHHs, JPOXiKeBble U IJIECHEBble TPUOBI, a TaKXe 4yep-
BU-NIAPA3UThI SABJISIOTCA aHA3pOOHBIMU opraHusMamu (Puc. 6.3).

ﬁ;

PucyHok 6.3. AHa3po6Hble 0p2aHU3Mbl.

[locTynuieHMe KUCI0POAA U BblJleJ/IeHHe YIJIEKMCJIOro ra3a B Ipoliecce AbIXaHWS Ha3bIBaeTCsd
ra3oo6MeHoM. JKvBble OpraHU3MbI M0-Pa3HOMY MOIVIOWAKT KUCA0poj. Hanpuwmep, eciu B op-
raHU3M NPOTOKTHUCTBI KUCJA0POJ, TOCTyNaeT 4yepe3 KJIETOYHYH 000JI0YKY, TO Y pacTeHUH 3TOT
npolecc MPOUCXOJUT C MOMOLIbI0 YCThUL JUCTbeB U dedyeBUYeK (Puc. 6.4.). KopeHb pacTeHUi
JBIIIUT C MOMOIIBIO BO3/lyXa, KOTOPbIM HAaKalJIMBAETCS B MPOMEXYTKaX MeX/Ay KJIeTKaMHu KOpBbI.

3aMbIKaHUE JIMCTOBBIX
yCTbUL]

pacKpbITHE JTUCTOBBIX
yCTbUIL]

PucyHok 6.4. [IpOHUKHOBEeHHE BELIECTB Yepe3 JINCTOBble YCThUIIA.

[Iponecc ApIXaHUSI paCTEHUU OTJIMYAETCSl OT ero NUTaHus. [Ipy AbIXaHUU B JIMCThSIX He 06pa-
3YIOTCSl OpraHWYeCcKHe BelllecTBa, a HA000pOT, pasJsaralTcs. B nporecce fbixaHUs He TpebyeTcsa
cBeT. /lpiIxaHHe pacTeHUH NMPOUCXOJUT HENMPEPBIBHO JHEM U HOYbI. B IHEBHOe BpeMs B KJIeTKaX
JINCTA OJHOBPEMEHHO NPOXOJUT NpOoLecC 06pa30BaHUsl OPraHUYECKUX BEIeCTB U KJIETOYHOTIO Jibl-
xaHUs. PacTeHUs MCMOIB3YIOT YaCTh KUCI0PO/a, BbIE/ISIEMOTO B npolecce GOTOCHHTE3A, [JIsl Jbl-
XaHHUA. A ocTa/JbHOE KOJIMYECTBO KUCJI0POJa BblZe/seTcs B aTMochepy yepes JIUCTOBbIE YCThUIA.
ITOT KMCJIOPO/, UCII0/Ib3YeTCsA a3pOOHBIMU OpraHU3MaMU B npoliecce AbixaHus (Puc. 6.5).

CoJiHIIE

PucyHok 6.5. B poriecce
AbIXaHUA U NIUTAHUA Y
pacTeHUH MPOUCXOAUT
nepeaBu>XeHre BeUleCTB

Yyepes3 JIMCTOBbIE YCThHUIA.




/lbIxaHHWe 3aBUCHUT OT BUJA, BO3pacTa U CpesAbl OOUTAHUA pacTeHUH. Y MOJIOJbIX Opra-
HU3MOB /IbIXaHUe NMPOXOAUT 60Jiee UHTEHCUBHO. HO B KOHIle *KU3HEHHOT0 IIMKJIa pacTeHUs
JibIXaHUe CHU)KaeTcs. Y CeMSIH B CIOKOMHOM COCTOSIHUM MHTEHCHUBHOCTb JbIXaHUE O4YeHb
HU3Kast. PaKkToOpbl BHELIHEN cpejibl M0-pa3HOMY BJIMAIOT Ha Hero. Eciu B cpejlie, B KOTOpoH
pacTéT pacTeHue, YBEJUYUBAETCS KOJMYECTBO MHUHEPAJbHBIX BEIleCTB, TO YBEJUYUBAETCS
WHTEHCUBHOCTD JIbIXaHHUs €r0 KOpHEeM.

PucyHok 6.6. [ipixaHue ceMsiH, KOpPHEBHULIA U CTe6JIs pacTeHHUs.

Ha prcyHke nokasaHo Ucc/ieJoBaHMe HHTEHCUBHOCTH /IbIXaHUS B OpraHax pacTeHUs
(Puc. 6.6).

Kak ebl 06BcHUMeE 3my KapmuHy?

Bo BpeMs1 OHTOreHe3a MHTEHCUBHOCTD JibIXaHUSI U3MEHseTCs. B OTHOCUTE/IbHO MOJIOZIBIX MO-
JIOABIX OpraHaxX M TKaHSX pacTeHWW MHTEHCUBHOCTb JbIXaHUs Bbllle. [Io Mepe pocTa MoJIOAbIX
JIUCTbEB MHTEHCUBHOCTD JIbIXaHUs B HUX YBeJn4YnBaeTcd. Korga JUCT nepectaeT pacTy, AblxaHUe
3amepssieTcs. Cyxue ceMeHa JbllIaT OYeHb MeJieHHO. [locsie npopacTaHus ceMsiH U B JlaJIbHEN-
1IeM MPU POCTE NPOPOCTKA MX JAbIXaHHWE YCHUJIMBAETCS B HECKOJIBKO Thica4 pa3. Koraa ¢asa ak-
TUBHOI'O POCTA pacTEHUM 3aKaHUUBAETCS, UX JIbIXaHUE 3aMe//Is1eTCs.

JAEJIAEM BbIBO/IbI

o JlbixaHue pacTeHUH - Mpolecc, obecnevynuBarIIMN KJeTKH 3Hepryuei. Jljissi pacTeHUH Heob-
XOJIUM KHMCJIOPOJ, @ TaKXKe YIJIeKUCbli ra3. [Ipyu JbIXxaHUU KHUCJ0pPO/i U OpraHUYecKHe BelllecTBa
SABJISIIOTCSI IEPBUYHBIMH, @ BOJIA M YIJIEKUC/IbIN a3 SIBJSIOTCS KOHEYHbIMHU NMPOAYyKTaMu. B mpo-
necce GOTOCUHTE3a MPOUCXOAUT CUHTE3 OPTaHMYECKOr0 BelecTBa U3 BOAbI U YIJIEKUCJIOrO rasa.

ITPUMEHAEM HOBbIE 3HAHUA

3HaHMe U NIOHUMaHUe

1. Yto Takoe gbixaHue?

2. Ha xakue mpoleccel pacxoayeTcs NMoJy4eHHas 3Heprua?

3. Kak mpoucxoauT AbIXxaHHe B a3pOOHBIX YCJIOBUSIX?

4. Yto Takoe JbIxaTeJbHad CUCTEMA U U3 KaKUX KOMIIOHEHTOB OHA COCTOUT?

5. [louemy »kHBble OopraHu3Mbl AplmaTt? Kak cBs3aHbl Mexay CO60HM MPOILECChl AbIXaHUs U 06pa-
30BaHUSA dHeprun’?

[IpumeHeHue. HazoBUTEe CXO/CTBA U Pa3UyuUs JAbIXaHUsI C GOTOCUHTE3OM.

Ananus. [IpoaHasu3upyHTe NPUYHHBI, 10 KOTOPBIM WHTEHCUBHOCTb JbIXaHUA CHWKAETCd JAaxe
NIpU JBYKPAaTHOM CHMXKEHUH COZEpP:KaHUS KUCI0poJa B aTMocdepe.

CuHTe3. CoCTaBUTh CXeMy [JIbIXaHUS.

OueHka. /lniutenbHoe xpaHeHHe QPYKTOB U JiblHb Ha CKJIAJaAX,
r/le XpaHUTCA CeJbCKOX039WCTBEHHAs NMPOAYKIHSA, 3aBUCUT OT KO- 3agaHue
svyectBa CO, B OKpyalollei cpefie, T. €. BbICOKOE COJepiKaHue
3TOro rasa NpUBOAUT K UX OTHOCHUTEJBHO [JJUTEJbHOMY XpaHe-
Hutw. Iloromy 4to Bbicokoe cogepxanue CO, B TKaHAX MOMOraer
CceMeHaM OCTaBaTbCA B COCTOSIHUU NOKOS B Te€YEHUE JJIUTEJNbHOIO0
BpeMeHU. Kak Bbl OTHOCHUTECH K 3TOM 3aKOHOMEPHOCTHU?

[loueMy He pekoMeHAY-
eTCsd pasMellaTb KOMHAaTHbIEe
pacTeHus B CHAJbHAX?




6.2. IbIXAHHUE YEJ/IOBEKA U }KUBOTHbIX

BbIABJIFAEM ITPOBJIEMY. Kakue o611e NpU3HaKyd MOX-
HO OTMETHUTbD B CeayolieM omnbiTe? Kak Bbl MOXeTe 3TO 00b-
SICHUTb?

lT'uzueHa dvixaHus
Jlézkue » XKabpwvl » Tpaxeu
e ['pyoHas kaemka » ['pydo
e J/Ié204HblE a/1bBEO/IbI ®
[lnespa

OTKPBIBAEM HOBBIE 3HAHUA. /IlbixaHue SIBJIsIETCS BRXKHBIM GU3HU0JIOTUYECKHUM MPOIIECCOM,
SIBJISIETCS HauboJiee BXKHOM XapaKTEPUCTUKOM >KMBbIX OpraHU3MOB. YKHUBOTHbIE TaKXe MoJIy4a-
I0T KMCJIOPOJ, U BbIJIEJISIIOT YIJIEKUC/IbIM ra3 B Mpoliecce JbIxaHWs, KaK U BCe KHMBble OPTraHU3Mbl.
Kucnopog, noctynarwinuii B npouecce AbIXaHHs, y4acTByeT B MpoOlecce pacnaja NUTaTeJbHbIX
BellleCTB. JHePTHUs, BblJlesisieMasi B pe3yJsibTaTe pacia/ia, pacXxoAyeTcs Ha Bce 6U0JI0rUYecKUe Mpo-
LeCChl B OPraHU3Me >KUBOTHOTO.

KO>KHO-
MBIIIIEYHBIN
MeEIIIOK
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PucyHok 6.7. JlbIxaHr€e OJJHOKJIETOYHbIX YKUBOTHBIX U PucyHok 6.8. [IbixaHue KoJb4aThIX
KHIIEYHOIIOJIOCTHBIX. yepBel yepes Koxy.

Y 6oJibIIMHCTBA 6ECIIO3BOHOYHBIX HET CHelHalbHbIX OPraHoOB JblxaHUs (IyOKU, KULIEYHOMO-
JIOCTHbIE, YEPBU, HU3IIME pakoobpa3Hble, UTVIOKOXKHUE (Puc. 6.7-6.8). OHY MOIJIOIIAIOT KHUCJI0PO/,
BCeH MOBEPXHOCTbHIO Tesia. MOJIIIOCKH, O6UTAIONKe B MOPSX, AbIIIAaT CBOMMH »KabpaMH, a Ipec-
HOBO/IHblE€ M Ha3eMHble MOJIJIIOCKU JbIIIAT JErKUMH.

Kucnopog, nosydyaeMblid ¢ IOMOILbIO OPTaHOB JIbIXaHUS, JOCTABJISETC C IOMOLbI0O KPOBU KO
BCEM OpraHaM.

Pakoo6pasHble, OTHOCAIIMECS K TUIY YJIEHUCTOHOTHUX, AbIIIAT KabpaMH.

OpraHaMu JbIXaHUs YJIEHHCTOHOTHX, >KUBYLIUX Ha Cylle, ABJISIOTCA Tpaxeu WJau Jérkue. [Ibl-
XaTeJIbHAsl CUCTeMa MayKoOOpa3HbIX COCTOUT U3 JIMCTOBUJHBIX JIETKUX, JIMO0 Tpaxeil. Ckopmnuo-
Hbl JbIIIAT TOJIBKO JIETKMMH, a COJIBIIYTH U KJely — TpaXesMHU.

OpraHbl AbIXaHUSI HACEKOMBIX COCTOSIT U3 TPy6YyaThIX Tpaxeil. Bo3gyx mpoxoguT B Tpaxeu
yepes JibIxaTeJbHble OTBEPCTHUS, PaCcloIOKEHHbIe B OPIOIIHOM OT/eJsle HaceKoMbIX. Tpaxeu pas-
BETBJISIOTCS U JJOCTUTAIOT Bcex opraHoB. O6MeH ra3oB NMPOUCXOAUT U3-32 COKpalleHUsT GPIOIIHBIX
MblLIL B Tpy6oukax (Puc. 6.9).
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PucyHok 6.9. [lbixaHve HAaCeKOMBIX TpaxesMHU.

Y naHUeTHUKA 10 60KaM [VIOTKM PACHOJIOKEeHbl MHOTOYUC/EHHbIE )KabepHble 1iead. CTeHKU
»KabepHBIX liesield MPOHU3aHbl MHOTOYMCEHHBIMU MeJIbYalllIMMU KPOBEHOCHBIMU COCYAaMHU, Ka-
NUWJISIPaMU, Yepe3 CTEHKH KOTOPBIX MPOUCXOJUT ra3000MeH MeX/1y KPOBbI U BOJOM.

JlbIxaTesibHasA CUCTeMa Y PbI6 COCTOAT M3 »abp. PbIGbI AbIIAT KUCA0POJOM, PACTBOPEHHBIM
B BoJZile. OHM TOCTOSIHHO 3ar/aThbIBalOT BOJY M IPOIYCKalT eé 4yepe3 xabepHble wesau. Ka-
6pbl cocTOAT M3 KabepHbIX Ayr (Puc. 6.10). C3aau Ha KaXKJ0W kabepHOW JAyre pacnoJiOKeHbI
SIpKO-KpacHble KabepHble JIeNeCTKH, a criepeju — 6esioBaThble KabepHble ThIYMHKU. YKabepHble
TBIYUHKU NPENSATCTBYIOT TOMY, YTOOBI MOCTYNMBILAs MHINA BbILLJIA C TOKOM BOZbI Hapyxy. XKa-
O6epHble JIeNeCTKU CHabXeHbl MHOTOYUCJIEHHBbIMH KaNW/UISPHBIMU KPOBEHOCHBIMU COCYAAMHU.
Uepe3 CTEHKU KallUJISIpPOB PACTBOPEHHBIN B BOJe KHUCJIOPOJ MOCTYyNaeT B KPOBb, 4 U3 KPOBU B
BO/ly Bbl/leJISIETCS YIJIEKUCIbIN ra3. MasbKy pbl6 BHaYasle pa3BUTHS JbILIAT Yepe3 MOBEPXHOCTh
TeJsla, 03XKe y HUX MOSBJSeTCs AblXxaTeJbHas CUCTeMa.

Pri6bI, BcTpevawuecs B ABctpanuu, Appuke u HxHON AMepuKe, elé JblliaT aTMocdep-
HbIM B03/yxoM. Takoe npucrnoco6yeHre NOMOTaeT pbl6aM BbDKUBATD, KOI/la BOAOEMBI BbICHIXAIOT.

KpPOBEHOCHbI€E
COCyabl

BOJa

~
>Ka6eprIe ThIYUMHKH

>Ka6eprle JIETIECTKH

PucyHok 6.10. [lpixaHue polo.

AMoub6uM AbplaT aTMOCPEPHbIM BO3YXOM
IpyU MOMOIUM JIETKUX U KOXU. JIérkue npen-
CTaBJISAIOT COO0M Mapy MPOCThIX MEUIKOBU/HBIX
obpa3oBaHMU. Ha cTeHke JIETKUX U Ha KOXe
HMEIOTCA MHOeCTBO Kanu/uidapoB. Kucaopop,
IIOCTYIIaeT B KPOBb M0 KallWJLJIApaM U3 aTMOC-

HOCOBafd MOJIOCTb  HOCOCBOE OTBEPCTHE

¢depHoOro Bosayxa. \ mapk
I'pyaHasa KjieTka y adryuiek HepassurTa. [Ipu v poToBast
JABIXaHUH CTE€HKU TropJia TO MOAHUMAKTCH, TO HOJIOCTh
onyckarrcda. Korjga oHM omyckaroTcs, BO3JyX )
NPOXOAUT 4epe3 HO3APU M POTOBYH MOJIOCTb JIETKme
U Jérkue. [Ipy nogHATUM ropJia HachlleHHBIN PucyHok 6.11. [lpixaHue JIATYLIKA
YIJIEKUCJIBIM Ia30M BO3JyX U3 JIETKOT'O BBITAJI- OCYILeCTBJISIETCS Yepes JIErKKMe U KOXY.

KuBaeTcs: Hapyxy (Puc. 6.11).




PenTuinu - 3T0 )XUBOTHBIE, IPUCIIOCOG/IEHHBIE K XKM3HHU Ha Cyllle, KOXKa KOTOPBIX He y4acTBY-
eT B npoiiecce JbixaHus. [103ToMy ux JIErKye pa3/ie/ieHbl HA MHOXECTBO KaMmep. ITO MO3BOJISIET
YBEJUYUTh YPOBEHb ra3000MeHa B JIETKUX.

YckopeHUe o6MeHa BeleCcTB y MTHUI, MPUBEJ0 K 00pa30BaHUI0 BO3/YIIHBbIX MELIKOB, KOTO-
pble COeAUHSIOTCS C JIETKUMU. PaBHOMepHOe COKpallleHHe JbIXaTeJbHbIX MBI 06ecreyrnBaeT
JbixaHue. Korjia aTu MbIIIIbI COKPAIAKOTCA, 00bEM TPYAHON KJIETKH YBEJUYUBAETCH, U BO3AYX
NOCTyIMaeT U3 BHelIHel cpezpl. [Ipu pacciabieHUU NMPOUCXOJUT OTTOK BO3/yXa BO BHEILHIONO
cpeny (Puc. 6.12).

Y MJIEKONUTAIOIIUX JIbIXaHHUE 3HAUUTENbHO YJIYYLIEHO, XOPOILO Pa3BUThI JIErOYHbIE aJbBeO-
JIbL. MbIIIIbI fuadparMbl TakkKe y4acTBYIOT B JbIXaHHUM.

HOCOBad
IMOJIOCTb
IJIOTKa

JIETKHEe

ropTaHb

Tpaxesi

BO3/ylLIHbIE pPOHXU

MeEIlIKH .
JIETKHe
BO3/IyIIHbIE ‘ nuadparma
MeEIlIKH
PucyHok 6.12. [/IpixaHue nTuIl PucyHok 6.13. [IpixaHue 4eJioBeKa
JIETKUMH. JIETKMMHU.

JlbixaTesibHasA cUCTeMa 4eJloBeKa COCTOMT M3 HOCOBOM MOJIOCTH, TOPTaHH, Tpaxeu, 6POHXOB
u nérkux (Puc. 6.13). JIErkue COCTOST U3 ajibBeOJI, 3aMOJHSLUX FPYAHYI0 MoJsocTh. CTeHKa
aJIbBEO0JI COCTOUT U3 OJJHOCJOMHBIX 3MUTENHANbHbIX KJIeTOK. Kuciopos npoxoauTt yepes ajbBe-
os1bl B KpoBb. OH NOCTYNaeT B TKaHU C KPOBBIO M PACXOAyeTcd Ha paclielieHue NMUTaTeJlbHbIX
BellecTB. O6pa3yoiuecs NpoAyKThI BblJleJIEHUs TOCTYNAIT C KPOBbIO B a/IbBEOJIbI U BBIBOJSATCS
BO BHELIHIOIO Cpeay.

AEJIAEM BbIBO/bI

» Kak u Bce KMBble OPraHU3Mbl, >KUBOTHbIE [bIIIAT KUCA0POJAOM, BbIJefAs YIJIEKUCIbIU ras.

* JlpIXxaHUe Y >KUBOTHBIX OCYIEeCTBJSETCS yepe3 CHeliaJbHyl0 CUCTEMY OPraHOB JbIXaHMUS.
B nporecce AbIxaHusl OpraHWYecKre BeleCcTBA PACLeIVIITCA B NPUCYTCTBUU KUCI0POJa, obe-
crie4yMBasi OpraHM3M 3Hepruem.

IMIPUMEHAEM HOBBIE 3HAHHUA
3HaHUEe U IOHUMaHHue

1. Kak gpllaT ogHOKJETOYHbIE }KUBOTHbIE?
2. B 4eM CX0ACTBO AbIXaTeJbHOM CUCTeMbl OJHOKJ/JIETOYHbIX XKUBOTHBIX U KUII€YHONOJOCTHBIX?
3. B 4eM npuyKHa TOro, YTO OpraHbl AbIXaHHA y NpeJCcTaBUTe/Ned THIA YJeHUCTOHOTUX UMEIOT
pasHoob6pa3Hoe cTpoeHUe?
IIpumeHeHue. CocTaBbTe MEHTA/NBHYIO KapTy Ha TeMy «llocie0BaTeJIbHOCTb pacloJIOKeHUs
OpPTaHOB JbIXaHUSl y MTHUL».
Ananns. KakoBa B3aUMOCBSI3b OPTaHOB JIbIXaHUS C 3apaHue
YCJI0KHEHUEM CTPOeHUS TeJsla U yBeJUYeHHeM pa3Me- Mpimn gbimat 80 — 230 pa3 B MUHYTY,
pOB TeJs1a y )KUBOTHBIX? Kak Bbl 06'bsICHUTE NPUIUHY?  kposuk 30 - 60 pas, komka 20 - 30 pas,
Cunres. [lo kakuM $U3MYECKUM 3aKOHAM OCyLlecT-  KpymHbIM poraThii ckoT 10 - 30 pas, cioH
BJIIIOTCA MPOLIECCh] AbIXaHUS U BblJeJIeHUs JATYIKU? 4 - 12 pas, a CHHUHU KUT MOXKET JbIIIATh
Ouenka. Kak nmpoTekaeT npoliecc AblxaHus y opra- | OJMH pa3 B 4ac. Kakoi BbIBOJA M3 3TOH
HU3MOB, )KMBYLIUX B aHA3POOHBIX YCI0BUAX? MHpOpMaLUKU MOXKHO CAeaaTh?
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6.3. JABOPATOPHOE 3AHATHUE. U3YYEHME JIbIXAHUSA PACTEHHI

Ilesb: M3yyeHUe Mpolecca AbIXaHUs pacTeHUI Ha ONbITE.

Kak 1 Bce opraHu3Mbl, pacTeHHs JAbIIIAT KUCJIOPOJOM U BbIAEJSIOT YIJIeKUCabli ras. [lo-
CTYNMBUIMHA KHUCJI0POJ, pacllenisieT opraHuyeckre BellecTBa B OpraHU3Me pacTeHUs /10 He-
opraHuyeckux. CeMeHa, KJ1yOHU U KOPHEBUIA, XpaHALMecs B XpaHU/IMLIAX, TAaKXKe JbILIaT.
Ho 0co6bIX OpraHoB AbIXaHUsl y pacTeHU HeT. OHU AbIIIAT BCEMU KJIETKAMHU.

Heo6xoaumoe 060pyaoBaHMe: pacTyliee B TOpIIKe pacTeHUe, CBeya, 3 CTEKJIsTHHbIe OaH-
KM, CIIMYKH, 4achl.

IIpaBu/a 6e30NaCHOCTH: @ o & & &

1. ByabTe ocTOpOXHBI IPU paboTe CO CTEKJISHHOU MOCY/I0H.
2. CobsropaliTe npaBu/a NOXKapHOW 6€30MacHOCTH MPU paboTe CO CHUYKaAMHU.
3. Y6enuTech, 4TO CBEYH IOTACJIU, KOTAA IKCIIEPUMEHT 3aBepLIeH

IopsaaoK paGoThI:

1. U3MmepbTe AJIMHY CBeu.

2. 3aXruTe CBeuy U HAaKpOWTe CTeKJSTHHOU O6aHkou (Puc. 6.14).

3. YcTaHOBUTe BpeMs W 3aMUIIKTE €ro B TeTpa/lb.

4. TloMecTUTe pacTeHHEe U 3AXKEHHYIO CBeYy Ha JJHO BTOPOU CTEKJITHHOM OaHKU U MO-
CTaBbTe Ty/Ja, KyJa NMaJjaeT CBeT.

5. YcTaHOBUTE BpeMs U 3alUIIUTE €ro B TeTPa/b.

6. Ha nHO TpeTbel CTEK/JSTHHOW MOCY[bl MOMECTUTE pacTeHUE U 3aXKEHHYIO CBEYy U
IIOCTaBbTE B TEMHOE MECTO.

7. YCTaHOBUTE BpeMs U 3alUIIUTE €ro B TeTPa/b.

8. [loHabsoaliTe 32 KaXKAbIM 3KCIIEPUMEHTOM.

9. O6cynuTe pe3ynbTaT HAOJMIOJEHUN U C/leJlaiTe BbIBO/bI.

CoJiHIIE
CTeKJIAHHAdA I

C CTekJISHHadA
nocyza \ m reaan T nocyna

-~ Mgdara

. i i' .I ' l'
cBe4da I1oracHerT CBeYa He I1oraCHeT CBe4Ya IioracHerT

PucyHok 6.14. [lbixaHue pacTeHUH AHEM U HOYBIO.

Pe3ysibTaT: MIOACOTOBBTE BBIBOZBI O TOM, UTO CBeYa B BaKyyMe roracJja.
06cyauTe U caesiaiiTe BBIBOA,:

1. OTnnyaeTcs Jiv ibIXaHVe paCTeHUM B TEMHOTE U Ha CBETY?

2.YTo sIBJIsIeTCS HCTOYHUKOM KHCJI0poa B aTMochepe?

3.IloyeMy B TeMHOTe racHeT cBeya?




6.4. IPAKTUYECKOE 3AHATHUE
CPABHEHHME INPOLIECCOB ®OTOCHUHTE3A U JbIXAHUA

ueﬂb: CpaBHUTEJIbHOE M3y4YE€HHE IPOLECCOB (l)OTOCI/IHTGBa W ObIXaHHA.

Heo6xoauMoe 060pyJ0BaHUe: KAapTOH M I|BeTHas OyMmara c M300pakeHueM MpoueccoB ¢o-
TOCHUHTE3a U JIbIXaHUsl, IUHENKA, KJel, HOXKHUI[bI.

Ilopsagok paGoThI:

1. OcHOBBIBasICb Ha PUCYHKE, OO'bSICHUTE B3aHMOCBS3b MPOLIECCOB GOTOCUHTE3A U JbIXaHHUS.

2. [locTpoiiTe Moze/b, OTpAXKAIOIILY0 B3aUMOCBSA3b MPOIECCOB GOTOCUHTE3A U JIbIXaHUSI.

CBeToBas
3Heprus

™

e &

YIJIEKUCIBIN Boga Imoko3za Kuciaopop
ras
=
A4
SAT(D% HakonsneHnue
;_,»V,\r-\ XUMHYECKOU

aHepruu B AT®

[Iponecc poTocuHTE3a U AbIXaHUA Y PaCTEHHUM.

3. CpaBHUTe npoleccbl OTOCUHTE3A U JbIXaHUSI.

CpaBHPIMbIe dCIIEKThI doTocuHTE3 JAbIxaHue

CymHoCTb

Kucnopop,

Yrnekucablii ras

OpraHuyeckoe BeLeCTBO

B kakoe BpeMs CYyTOK MPOUCXOJUT

4. 306pasuTe B cBoel TeTpaJu npoieccbl GOTOCUHTE3A U JibIXaHUsl, 2 BMECTO BOIPOCH-
TeJIbHbIX 3HAKOB HAaNMUIMTE COOTBETCTBEHHO CJI0BA «KUCJIOPOJ», «YIJIEKUCJAbIA ras».

O6MeH raszaMu B Ipoliecce
dorocuHTE3 ¢doToCcHHTE3a U JIbIXaHUS Y
pacTeHu M.

AbIXaHHue

06cyauTe U caesiaTe BbIBOADI.



3AJAHUA 110 ITTIABE VI

1. CpaBHUTe a3p0o6HOE U aHA3POOHOE JbIXaHUE.

AHaspo6Hoe

2. Kakoe 3HayeHHe UMeeT JJ1s1 JIMCTa paboTa YCThUII, UX PAcKpbITHe U 3aMbikaHue? Kak mpo-
HUCXOAUT 3TOT npouecc? O6bACHUTE NPOLECC C NOMOIbI0 KAPTUHKHU.

o®8H

3. OTM4yaeTcd JiM JbIXaHUe pacTeHUH B 4. Kak U3MeHUJIMCh OpraHbl JbIXaHUS
CBeT/IOe U TEMHOe BpeMs CyTOK? NO3BOHOYHBIX?

caJlaMaHjJpa

JIETKHE

BO3AyH.[HbI-I/£,T_ ', ““
MEIIOK oy 2
roJjy6b

aJIbBEOJIbI

5. OnpenenuTe NpaBUJIbHbIE YTBEPXKAEHUS.

e Ky3He4yuK AbIIIUT C IOMOIIbIO Tpaxeu

» PacTeHUs BbIJENSAIOT KUCA0POJ, NMOIVIOLAs YIJIEKUCAbIN ra3 B Mpolecce JbIXaHHs.

« [lo Mepe pocTa y MOJIOAbIX JIUCTbEB UHTEHCUBHOCTb JIbIXaHUSl YMEHbUIAETCSI.

* Bce opraHu3Mbl, XXUBYIIMe B BOJE, AbILIAT C IOMOIILbIO Kabp.

* UepBU-Napa3uThl AbIIAT aHA3POG6HO.

* B moJsiéTe NTHUIL y4acCTBYIOT BO3/JylIHbIe MEIIKH.

e Y MJIEKONUTAIOLUX aJbBE0JIbl XOPOIIO PAa3BUTHI.

» Kucnopog, BeiiesisieMblid Npyu GOTOCHHTESE, UCIOIb3YETCS] a9POOHBIMU OpraHM3MaMu B
npoiecce JbIXaHHUS.




[VIABA VII e

TPAHCIIOPT BEIIECTB B ’KMBbIX OPTAHHU3MAX

7.1. TPAHCIIOPT BEHIECTB B PACTEHUAX

BbLIABJ/IAEM ITPOBJIEMY. 1. Kak ocyuiecTB/isieTcsl TpaHC- Jupysusi » Ocmoc
MOPT BelleCTB B KHUBBIX OpraHusMax? 2. Kakoe 3HaueHHe
VMEKT OpraHbl pacTeHUHW B TPAHCIIOPTUPOBKE BelleCTB?

OTKPbBIBAEM HOBBIE 3HAHHUA. TpaHcnopT BelecTB
¥MeeT BOXKHOe 3Ha4yeHHe JJI1 HOPMaJbHOTO NPOTEeKaHUs NPOLLeCCOB XKU3HeJeATeJIbHOCTU B KHU-
BOM OpraHu3sMe. Y pacTeHUU TPaHCIOPT BeLIeCTB OCYLIeCTBJSAETCH yepe3 CleluasabHble IPOBO-
Jslue TpyOKH, a y yeJloBeKa U XKMBOTHBIX — Yepe3 KPOBEHOCHYI0 U JUMQPATUYECKYI0 CUCTEMBI.

[lodHakOMHUMCH CO CIIOCOOAMM TPAHCIOPTA BEILLEeCTB B KUBbIX OpraHU3Max:

1. Juddysusa - nepemeleHHe MOJIEKYJ U HUOHOB M3 CpeJibl C BbICOKOM KOHIleHTpalueu
B CpeJly C HU3KOU KOHIlleHTpalueld. Hanpumep, NpoHUKHOBEHUE KUCJ0pPOJa yepe3 MeMOpaHy B
KJIETKY.

e @s03ma * Kcunema e
TpaHncnupayus

MOJIEKYJIBI

KJIeTOYHasd MEM6paHa

KJIETKa

PucyHok 7.1. fiBnenve nuddysuu.

[Ipy AbIXaHUM POUCXOAUT ra3000MeH MeX/y KJAeTKaMU M KalWuIsgpaMU [0 NpUHLUNY AUd-
¢y3uun. B KpoBM B KanuJjisipax MHOTO KHCJOpPOJa M MaJio yIJeKucJaoro rasa. B kietke maso
KHUCJIOpPOJila U MHOTI'0 yIJieKrcoro rasa. CorsiacHo siBjeHUI0 AudPy3uu B KJIETKYy [OCTynaeT KUC-
JIOPOJ, a B KPOBb — YIJIEKUC/bIN ra3 (Puc. 7.1).

2. OcMoc - IPOHUMKHOBEHUE BOJbl Yyepe3 MeMOpaHy. B
sKcnepuMeHTe cepesnHa U-o6pasHoro cocyza oOblia nepe-
KpbITa MOJIYIPOHHLIaeEMOM MeMOpaHOW. C OAHON CTOPOHDI
cocyzia nomenanu 1%-pacTBop noBapeHHOM COJIH, C JPYrou
- 10% pactBop. Co BpeMeHeM MOJIEKYJIbl BOZbl IPOXOZAAT
yepe3 MeMOpaHy, B pe3yJibTaTe Yero KOHLUEHTpaLusl cosiei
BbIPaBHUBAETCs € 06eux CTOpoH (Puc. 7.2)

fAByeHne ocMoca B paCTUTEJIbHOW U »KUBOTHOM KJIET- N/1a3MaTHiecKas MeMbpaHa
Ke MOXXHO HabJlo[aThb B C/IeJyI0lleM 3KCIIEpUMEHTe.

PucyHok 7.2. fIBnenue ocmoca.
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['uneptoHuk H30TOHUK ['MNIOTOHUK
0,9% pacTBOp MNOBAapeHHOW COJA B KPOBHU fABJISET-

csl ecTeCTBeHHbIM (QU3UOJOTHYECKUM pacTBopoM. Ilo-
CKOJIbKY KOHIleHTpalusi BHYTPU U CHApY>XHU 3PUTPOLHMTA
O/IMHAKOBA, 3TOT pPACTBOP Ha3bIBAaeTCsd H30TOHHMYECKUM
pacTBOpoOM. B M30TOHMYECKOM pacTBOpe 3pUTPOLUTHI He
n3MeHsiI0TcsA. PacTBop moBapeHHo# coiu Bhliie 0,9% siBisi-
eTcs TMIepTOHMYEeCKUM PacTBOPOM, U B TaKOH cpeJie BoJa
B 3PUTPOLMUTAX BBIXOJUT HaApyKy. PacTBop moBapeHHOM

PucyHok 7.3. flBnenne ocmoca B conu HWkKe 0,9% mnpexacraB/seT CO60M THIOTOHUYECKUM
SpUTpOLMTAX. pacTBOp, B KOTOPOM BOJia IPOHUKAET BHYTPb KJIETKU U BbI-

3bIBaeT pa3phbIB aputponuTa (Puc. 7.3).
1 [Ipy HexBaTKe BO/ibl paCTeHUE HAYMHAET YBSAaTh, BOCCTA-

HOBJIEHHE KJIETKU 10CJIe I0JIMBA 00eClieyrBaeTCss 0CMOCOM.
PacTeHusi mor/omar0T BOAY U MUHepasbHblE BelllecTBa
o W3 M0YBbI Yepe3 KOPHU. BcacblBaHne BO/bI B KOPEHb TaKXKe
HPOUCXOJHUT NOCPEICTBOM OCMOCA.

YTOO6bI NOHATH BOAONOTJIOLEHHE KOPHS, BaKHO U3YYUTh
ero BHyTpeHHee CTPOeHHUe.

KopeHb siB/leTCcA MOJ3eMHBIM OPraHOM pacTeHUS U CO-
CTOUT U3 ceayIux 30H (Puc. 7.4).

1. Ilposodsiyjasi 30Ha — U3 ITOW YaCTHU KOPHS Yyepe3 KJIET-
KW MPOBO/islllel TKAaHU BOJIa U PAaCTBOPEHHbIE B HEW MUHe-
4 paJibHble BellleCcTBa IMOJHUMAKOTCA K CTebOJAM, a OpraHu-
YecKHe BellleCTBa, 00pa3oBaBIIMECs B CTeOJISIX U JIUCTHSX,
nepexosaT K KOPHSAM.

2. Bcacwisaroujas 30Ha - 34ecb 06pa3yoTcss KOpHEBbIE BO-
Jlocku. KopHeBOW BOJIOCOK COCTOUT U3 OJHOU KJIETKH, KU-
BeT 10 - 20 aHeil. [Io Mepe pocTa KOpHel U MPOHUKHOBEHUS UX B MIOYBY B HUKHEN 4acTH 06pasy-
I0TCA BOJIOCKH, a B BEPXHEN YaCTH OHU NPOJAO0J/KAT OTMUpPaTh. KOpHeBble BOJIOCKM BCAChIBAIOT
13 MOYBbI BOAY U PaCTBOPEHHbBIE B HEM MUHepasIbHbIE BellleCTBa.

3. 3o0Ha pocma - KJ1eTKU He PacTyT, HO CUJIbHO yBEeJMYMBAIOTCSA B IPO/JI0JIbHOM HallpaBJeHUHU
Y HAaYMHAIOT CllellMaJIu3MpOBaThCS HA BBIMIOJIHEHUU Olpeie/IeHHbIX QYHKIUH, TpeBpaliasch B Co-
CyZbl U ipyrye BU/bl KJIETOK KOPHS.

4. 3oHa deseHus obecniedrBaeT GeclpepbIBHOE JieJIeHHEe MOJIOJbIX KJIETOK U UX POCT B LUUPU-
Hy. CHapy>x1 30Hy JieJIeHUA 3alullaeT KOPHEeBOW YeXJIUK.

[Ipy paccMOTpeHHH MOIMepevHOro pa3pes3a BcachblBaloIlel YacTH KOPHS MOXHO YBUZETb KOp-
HEeBOM 4YeXJIUK, KJIeTKHM 000JI0YKH U NpoBoJsAlLIMe TPyOKU. KileTKH KOpbl KUBBIE, OKPYTJIble U C
OYeHb TOHKOU 060/104KOU. Mex /1y KJIeTKaMH eCTh MeXKJIETHHUKHU, 3alI0JTHEHHbIe BO3/IyXOM, KOTO-
pPBIMM JbILIAT KJIETKU KOPHSA. BiivKe K cepefiiHe KOpPHA Ha MONEPEYHOM Cpe3e BUJHbI KPYIHbIe
OTBEPCTHUS C TOJICTBIMU CTEHKAMMU.

Biarojapsa sBJeHHUI0 ocCMoOca BOJa,
nomnaZiasi B KOpPHeBble BOJIOCKH, Iepe-

MellaeTcsd U3 KJIETKU B KJIETKy WU J0-
CTUraeT TPyOOYeK, PaACHOJIOKEHHBbIX B
LleHTpaJIbHOW 4acTu KopHA. Yepes mpo-

BoAAlIMe TPYOKHU BoJia MepejaeTcs CTe- .
6Jto (Puc. 7.5) KOPHEBOH BOJIOCOK

BOJA U
MUHepaJbHbIE COJTH

PucyHok 7.4. KopHeBble 30HBL.

Bosia u MUHepaJsibHble COJIM, TOCTY-
narmlie U3 MOYBBI B KOPHEBbIE BOJIO-
CKH, JJOCTABJISIIOTCSI BO BCe OopraHbl pac-
TeHUsI 4Yepe3 TPAHCIOPTHYI CHUCTEMY
pacTeHus], TO eCTb KJeTKaM{ MPOBOJs-
mel TkaHu. KcuiemMa uMMeeT cJIoXKHOe PucyHok 7.5. O6pa3oBaHUe KOPHEBOI'O /JIaBJeHUS.
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— Koxuna

BosiokHa
CuTOBUAHBIE ———
Jly6
TPyObI y
Kam6ui
CTpoeHue Cocynet JlpeBecuHa Crpoenne
$109MBL.

KCHUJIEMBI.

T CepauesuHa

PucyHok 7.6. IloniepeuHblii cpe3 cTebJ1s.

CTpOEHME, COCTOUT U3 NPOBOJALIMX, MEXaHUYECKHUX (ApeBeCHbIX BOJOKOH), OCHOBHbIX (HaKOMHU-
TeJIbHbIX) TKaHel. Yepe3 NpoBOAALLYI0 TKaHb KCUJIEMBI, TO €CTh KJIEeTKU POBO/JSALIEN TKaHH, OCY-
I1eCTBJ/ISETCS TPAHCIOPT BOJbl U MUHEPAJIbHBIX BellleCTB OT KOPHS KO BCEM OpraHaM pacTeHHUs.

di09Ma TakKe UMeeT CJI0XKHOe CTPOEHUE U COCTOUT U3 MPOBOASAILEN, MEXaHUYECKOU (J1y0s-
Hble BOJIOKHA), OCHOBHOM (HaKONUTeJbHOM) TKaHU. Yepe3 NpoBOJALLYI0 TKaHb (JI03IMBI, TO €CThb
KJIETKaMH CUTOBU/IHBIX TPYOOK, OpraHUYecKre BelllecTBa, 00pa3yoliuecs B JUCTbAX, TPAHCIOP-
TUPYIOTCS KO BCeM opraHaM pacTeHUs. CHUTOBUJHble TPYOKU COCTOSIT W3 >KUBbIX KJIETOK 6e3
apep. OKoJ0 OTAEe/NbHBIX KJIEeTOK CUTOBU/HBIX TPYOOK HAaXOASATCH KJIETKU CHYTHHLbI, KOTOPbIE
obecrneyuMBalOT NUTAaHUE NPOBOJAIIUX 3JieMeHTOB. CeTyaThle NEpPeropofKd MexJy TpybKaMu
NPONyCKalT caxap, paCTBOPEHHBbIN B BoJe. PyosMa M KcUieMa pacnosararoTcs pszoM B KOPHAX,
CTebJISIX U JIUCTbSIX U BMECTe C BOJIOKHAMU MeXaHW4YeCKOM TKaHU 00pa3yloT Tpy64aTO-BOJIOKHU-
cTble ny4dku (Puc. 7.6).

JIuCcTbsl pacTeHUsl MOCTOSIHHO UCMa-
pSIOT BOJY, 3alllMIlasi ero OT Neperpe-
Ba. TpaHcnupauusi  OCYIIeCTBJISETCS
yepe3 yCTbULA JUCTbEB. B sHCThAX
90% BOJABI pacxoAyeTcsl Ha TPAHCIH-
panui. OcrtanbHble 10% BoAbl yya-

KneTku
MSIKOTH JIMCTaA

'
L d

'
‘-:Dll CTBYIOT B IIpoLecCaxXx XH3HeaeATeJlb-
s \\ -
VeTbHIa JIMCTa HOCTH paCTEHHA. M3-3a TpaHCIIUPpalH

yMEHbIIAeTCsI KOJIMYeCTBO BOJbl Kak B
cTebJjie, TaK U B KOpHe. B pe3ysbTarte
BO/Ia MEPEXOJUT M3 MOYBbI B KOPHEBBIE
BOJIOCKH OJiarojiapsi Mpoleccy ocMmoca.
HenocTtaTok BoAbI MPUBOJAUT K yBsiJia-
HUI0 pacteHus (Puc. 7.7).

087 |
Kopnesoit v_;"._:"i_“"

-—V, "
o :Os
BOJIOCOK “-?. oo

PucyHok 7.7. TpaHciopT BOZbl B PacTEHUHU.

JEJIAEM BbIBO/Jbl

e TpaHCHOpPT BeweCcTB OCYLLEeCTBJISAETCA NOCPeACTBOM AUPPYy3Un U ocMoca.

» KopeHb cocTOUT U3 MpOBO/isLIEH, BcacblBalOIleN, pacTyleil 30H U 30HbI JleJIeHHS.
* Bojla BMKeTCsl 0O KOPHEBOUM CUCTEME B COOTBETCTBUH C SIBJEHHEM OCMOCA.

* Bosa 1 MUHepasibHble BelllecTBa JABUXKYTCS MO NPOBOAALUM TPyOKaM.

e OpraHu4eckue BelleCcTBa TPAHCIOPTUPYIOTCS C MOMOLIbI0 CUTOBU/HBIX TPYOOK.

e TpaHcnupanys 3alUIaeT TeJ0 pacTEHUs OT Meperpena.
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INPUMEHAEM HOBBIE 3HAHUA
3HaHUe U NOHUMaHHe

. Kak auddysus u ocMoc mpoucXoJsT B XKUBbIX OpTraHU3MaX?
. 3 KaKuX 30H COCTOUT KOpPEHb?

. Kak Boga norsiomaeTcss kopHamMu?

. U3 kakux yactel cocToUT cTebesb?

. Kakue BewecTBa nepejBuraroTcs no kcusneme U ¢pJosme?

. Kak npoucxogut TpaHcnupanusa?

YUl D WN -

IIpumeHeHue. Kak MOXHO U3MEHUTb OKpac 1BeTKa?

Ananus
3agaHue

1. CpaBHHUTE OCMOC U JUbPY3HIO.

W3y4yuTte onbITH], IO-
2. YeM ¢Js10aMa ¥ KcusieMa OTJIMYAIOTCA JPYyT OT apyra? y '

KasbIBalllUe  Mporecc
CuHTe3. [loueMy HeJsib3sl IOJIMBATh pacTeHUe GOJIbllle HOPMbI? TpaHCIMpaLyy Ha pacTe-
OneHka. Kakoe 3HaueHUe MMeeT TpaHCIUpauus JJisl OKpyKawllell = HUM, U NOAEJUTECh CBOU-

cpeApbl U AJis pacTeHUun? MU MBICJISIMH.

7.2. IABOPATOPHOE 3AHATHE.
HN3YYEHHUE INPOLECCA TPAHCIIOPTA BEIIECTB B PACTEHUAX

Ilesb: U3y4yUTb JBU)KEHHEe MUHEPAJbHbIX U OpPraHUYEeCKHX BellecTB I10
ctebsito. TpaHcnopTHY QYHKIMI0O B CTebJie BbINOJHSAIOT MNPOBOASIIUE TPY-
00YKH, pacroJiokeHHble B KCUJIEMe, U CUTOBHU/IHbIe KaHaJIblbl BO QJio3Me.

Heo6xoaumMoe 060pyAoBaHMeE: JIMCT KalyCThl U BETKa TOMOJIs, KPACHBIH,
3eJIEHbIM U CUHUHM L|BETHbIE MUIEBbIE KPAaCHUTEJNH, YeThbIpe CTaKaHa BO/ibl,
HEX, EMKOCTDb C KJIeeM.

IIpaBu1a 6e30MaCHOCTH: @ o & &

IlopsaaoK paGoThI:

1. B 1-i1 cTakaH BOJbl KaNalT AeCATb KaleJsb MUILEBOT0 KpacHUTeJs 3eJIEHOrO LBETa.
2. Bo 2-11 cTakaH BOJibl KanawT AeCATh KaleJib MUILEBOT0 KPacuTeJisi KPacHOIroO I[BETa.
3. B 3-11 cTakaH BO/Ibl KanawT JeCATh KalleJib MUIEeBOr0 KpacUTeJisl CUHEro 1BETa.

4. Bo Bce TpH cTakaHa KJIaAyT [0 OJHOMY JIUCTY KallyCThI.

5. Y>ke depe3 yac MOXKHO HabJI0AaTh, KaK JIMCT OKpallXBaeTCs.

TpaHCOpPT MMHEpPaJIbHBIX BELIECTB B paCTEHUU TpaHcnopT OpraHUYeCcKHX BelecTB B
pacTeHuH.
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6. Bbipe3saeTrcq JBa nmobera TOmoJisl C JIUCTbSIMHU

7. Kopa TomnoJsifi CHU3y cpe3aeTcd B BHJeE KOJIbLA, OCTaBJAA 3 Cm OT HMXKHEW 4acTH Iep-
BOro nobera pacTeHus.

8. Bropoit nober pacTeHUs OCTaBJAT LeJIbIM.

9. O6a cTep>xHS MOMEILAIOTCSA B BOAY B CTaKaHe.

10. Yepes 3-4 HenesiM nMpoBepsieTcss KOpHeOo6pa3oBaHUE.

Pe3ysibTaT: Kpacku ABUXKYTCS BJ10Jib CTe0JIs, BbI3bIBasi OKpallMBaHUE MPOBOAsILEN TPYO-
kd. KopeHb o6pa3yeTcsi Ha KOHUYMKE KOpPbI M3-3a JIBMXKEHUSI OPraHUYECKHUX BeIeCTB Yepes
KODpY.

OGcyauTe U cAesiaiiTe BbIBOA:

1. Kak nepememaoTcs MUHEpaJbHble U OpraHUYecKHe BellecTBa Mo CTe6J10?

2. B KaKuX >KM3HEHHBIX MPOIeCccaX MOXKET ObITh UCIOJIb30BAaH 3TOT OIBIT?

3. [louemy Ha BepxyllKe KOJIbI[eOOPA3HO CpPe3aHHOro cTebJisi 06pa30BaMCh KOPEIIKU U Ha-
MJIBIBbI?

7.3. TJABOPATOPHOE 3AHATHE.
HU3YYEHHUE INPOLECCA UCITAPEHHUA BO/AbI JIMCTbAMUA

Ilesb: U3y4YUThb NMPOLECC UCTIAPEHUS BOABI JIUCThSIMU PACTEHHUM.

TpaHcnupanusa (McnapeHue BOJbl PacTEHUSIMH) OCYLIECTBJISETCS 4yepes
yCThULIA JUCThEB. PacTeHUs 3alUILAIOT CBOM OPraHbl OT MeperpeBa MyTEéM
ycnapeHusi BOJbl.

Heo6xoaumoe o6opyaoBaHue: 2-autpoBas u 0, 5-1uTpoBasi MaacTUKO-
Bble OyTBLJIKH, HANOJIHEHHbIE BOJOM, rubKas Tpyb6ouyka 50 cm, JBa KapTOH-
HbIX JIUCTA GyMaru 25x6 cm, 6yMaxkHasl JIMHENKa, CKOTY, LIINPHUIL.

llpaBua 6e30MacHOCTH: “;} 0 & ,&

IlopsaaoK paGoThI:




1. Ha oayH ¥3 KapTOHHBIX JIUCTOB HaKJIEUTe GYMaXKHYIO JIMHEUKY JnHON 20 cm.

2. 3akpenuTe TMOKYI0 TPyOOUYKY C MOMOLbI CKOTYa, IOMECTUB JIBeé KapTOHHbIe OyMaru pd-
JlOM.

3. ObpaTuTe BHUMaHUe, YTO TPyOOUYKa Ha BTOPOM KapTOHEe JOJKHA ObITh HMKe Ha 2 cm.

4. [IpuKpenuTe KapTOHHbIe KOPOOKH K IJIACTUKOBBIM OYTbLIKaM C BoAou. B 0,5-1uTpoByto
6aHKy NPUKpeNHUTe KapTOHHYIO JIMHEHNKY, B 2-INTPOBYIO IPUKPENMTE BTOPYIO JINHEUKY.

5. 3anoJsiHMTe BOMOM THOKHUE TPYOOUKH, UCIOJb3Ys IIMPHIL,

6. CpexxbTe pacTeHHe C 06JIMCTBEHHBIM CTebJieM U IOMECTUTE ero B TPyOKYy M3 BTOPOro Kap-
TOHa.

7. HanecuTe nmapaduH Mex/Jy TPyOOUKOM M pacTeHUeM, YTOObl NpPeJOTBPATUTh IONaJaHUe
BO3/yXa.

8. UTo6n! Bojla U3 NepBOM TPYOOUYKHM He MCHapsAach, €é 3aKJeUBalT CKOTYEM U NPOKaJblBa-
10T UTJIOM.

9. OnpefenseTcs UCXOJHOe KOJIMYECTBO BoAbl. Kax/ bl yac u3MepsieTcs ypoBeHb BOJIbI.

10. 3Has KOJIMYECTBO BO/Ibl, UCMIAPSieMON pacTEHHEM B CpeJlHEM 3a 4Yac, BbIYUCJISIETCS, CKOJIb-
KO BOJIbl OHO HCIIapsieT 3a CyTKH.

Pe3synbTaT: HMcrnapeHue BOJbl PaCTEHUSIMU 3aBUCHUT OT CpeJibl 0OUTAaHUS, TEMIepPaTypbl BO3-
Ayxa. C moMolblo MaTOMeTpa MOXHO OINpeseJInTh, CKOJIbKO BOJbl HCNapsieT pacTeHHUe 3a CYyTKHU.

OGcyauTe U caeaiTe BbIBOJ:

1. Kakoe 3HaueHHe MMeeT TpaHCOUpalysa B KU3HU PACTEHUN?

2. C KakoM LeJibl0 U3y4aeTcs, CKOJbKO BO/bl UCIIapsieT pacTeHue?

7.4. KPOBEHOCHAA CUCTEMA BECIIO3BOHOYHbIX

BbIABJIAEM IIPOBJIEMY. Kak ocylecTB/seTCa TpaHC-
IOPT BeLeCTB y XKUBOTHBIX? OTiiM4yaeTcd JIM IIPOLecC
TPaHCIIOPTA BELeCTB Y PACTEHUHN U >KUBOTHBIX?

Cepdye » Aopma » Apmepus
e Bena e Kanuassip

OTKPBIBAEM HOBBIE 3HAHWA. TpaHcnopTHYI0 QYHKLHIO y KMBOTHBIX BBINOJIHAET KpO-
BEHOCHasd cucteMa. [luTaTesbHble BelecTBa, KUCJAOPOJ U YIJIEKUC/BIA a3 TPaHCIOPTUPYIOTCSH
yepe3 KpoBb. KpoBeHOCHad cucTeMa Ipe/cTaBjeHa cepALeM U COCyAaMH.

KpoBeHOCHBIE cOCyAbl 6LIBAIOT TPEX TUIMOB:

1. ApTepun - 3TO KPOBEHOCHbBIE COCY/bl, BBIXOAAILLUE U3 CepALa.

2. BeHbI - 3TO KpOBEHOCHBIE COCY/IbI, BXOASALIUE B CEPALLE.

3. Kanuigapel - MeJIKUe KpOBEHOCHbIe COCYZbI.

KpoBeHocHass cucTeMa ObIBaeT
HEe3aMKHYTOM U 3aMKHyTOH. He3aMm-
KHyTasi KPOBEHOCHAsi CUCTeMa — 3TO
Ta, B KOTOPOH KPOBb JABMUXKETCHA IIO
cocyzaM, BJIMBAsACh B NOJIOCTb TeJIa,
OMbIBasg OpraHbl. 3aMKHyTas Kpo-
BEHOCHasi CUCTeMa — Ta, B KOTOpPOH
KPOBb TE€YET UCKJIKYHUTEJIBHO 10 CO-
cynam (Puc. 7.8).

KpoBb, HachllleHHasd KHUCJI0PO-
JIOM, Ha3bIBaeTCs apTepUaJbHOM, a
KpPOBb,  HachllleHHadA YIVIEKUC/IbIM
ra3oM, HasblBaeTCsd BEHO3HOW Kpo-
BBIO.

Y 6ecrno3BOHOYHBIX KpOBEHOC-
Hasd CHUCTeMa BIlepBble I0ABUJIACH
y KoJibyaThiX 4YepBel. KosibuaThle 4epBUM UMEIOT JiBa KPYIHBIX COCyZa: COIMHHOM U OPIOIIHOMU
(Puc. 7.9). 3a c4éT cOKpalleHusl MbILIL KOJIblLieBble COCY/bl BBIOJHAT QYHKIHMIO «CepALa» — me-
peKauuBalT KpoBb. KpoBb TeyeT K nepejHel 4acTU TeJsa 4yepes3 3aJHIOI0 apTepHIo, a K 3aiHel

PucyHok 7.8. 3aMKHyTasl U He3aMKHyTas
KPOBEHOCHAs CUCTeMa.
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YacTH TeJia - 10 OPIOLIHON apTepuH. Y KoJb4aThIX YepBel KpoBb KpacHOTo 1jBeTa. KpoBeHoCHas
CUCTeMa 3aMKHYTa.

3a/lHUU KPOBEHOCHBIN COCY/,

KOJILHEBUAHBIE COCY/IbI OPIOLIHONW KPOBEHOCHBIM COCY/]

Puc.7.8. KpoBeHoCHas1 cucTeMa JI0>KAEBOr0 YePBS.

B cucteMe kpoBOoOOGpalleHUs y NPECHOBOHBIX MOJIIOCKOB MOSIBUJIOCH JIByXKaMepHOe CepALe.
CepAlie cCOCTOUT U3 JIBYX OT/IEJIOB: XKeJyJjouka U npegcepaus (Puc. 7.10). Kpyr kpoBoobpalleHus
Ha4yMHAEeTCs C XKeJyJJ04KoB. [Ipy cokpaleHuH xKesy0uKa apTepualbHasi KpPOBb BblIOpacbIBaeTCs
B KOHTYPbl apTepUU U J0CTaBJsAETCS K TKaHAM. BeHO3Has KpoBb, HacCblllleHHAsi OCTaTKaMHU 006-
MEeHa BellleCTB B TKaHAX U YIVIEKUCJIbIM [a30M, HaKallJIMBAETCA B BEHO3HbIX COCYZaX U NOCTyIaeT
B JIérkve. B sIérkux npoucxoauT razoobmeH. [Ipy 3TOM yIryieKUC/IbIA ra3 B KPOBU MOCTyNaeT B
JIETKHE, a KUCJ0PO/, — U3 JIETKUX B KPOBb. ApTepua/ibHasi KPOBb BBIXOJAUT U3 JIETKUX U NepeKa-
YHMBaeTcd B Mpejcepaue.

Kak npoucxodum 2azoobmeH 8 1é2Kux, mo ecmv €20 mpaHcnopm?

Y MOJIIIIOCKOB KpOBb OeclBeTHas WJM IMOJynpo3payHas. MMeeT OTKpBITBIA THUI KpOBO-
ob6paleHuUsl.

npejcepaue

KeJIyZ0ueK cep/ua

aprepusi

PucyHok 7.10. KpoBeHOCHas1 cucTeMa GPIOXOHOTOr0 MOJIJIFOCKA.

Ha rosioBorpyay pakoo6pasHbIX PacloJioKeHO Kpyryoe 6esnoBaToe cepaue. Cepilie uMeeT
TpH napbl oTBepcTUil. Korja cepAlie cokpauiaeTcs, KpOBb JABUKETCS [0 KOHTYPY apTepuid U J0-
CTaBJIAeTCS K TKaHAM. [luTaTe/ibHble BellecTBa U KUCJOPOJ B KPOBH MOCTYNAKOT K KjeTKaM. A
YIJIEKUC/IBIN a3 U OCTaTKH KJIETOYHOTO 06MeHa BellleCTB OCTYNalT B KpoBb. O6pa3oBaBLIasics
BEHO3Has KpOBb COGUpAETCs B COCYAbl U HAIpaBJisieTCs B »Kabpbl. B pe3ysbTaTe razoo6MeHa B
»kabpax BeHO3Hasl KpPOBb NpeBpallaeTcs B apTepuanbHylo. Koraa cepaue pacciabiisieTcs, apTe-
pUasibHas KPOBb IEepeKayuBaeTCs B cep/ilie yepe3 TPU napbl oTBepcTU. KpoBb pakoo6pasHbIX
6ecuBeTHA, KpOBEHOCHas cucTteMa oTKpbITa (Puc. 7.11).

BeHa

cepae

apTepus

Pucynok 7.11.
KpoBeHocHas cucteMma
peyHoro paxa.



KpoBeHocHasi cucTeMa MaykoB aHAJOTMYHA KpOBe- cepaue
HOCHOU cHcTeMe PaKooOpa3HbIX, OTIMYAETCS TOJIbKO N
TEM, YTO Cep/ilie paclo/ioKeHO B OPIOIIHOM YacTH Tesa
(Puc. 7.12).
KpoBeHOocHass cucTeMa HAaceKOMbIX He3aMKHyTa
(Puc. 7.13). Ux MHOrokaMepHoe Tpy64yaToe cepjle
pacnosiaraeTcsi Ha 3aJHedl CTOPOHe OpIOIIHOM YaCTH.  Pycynok 7.12. KpoBeHOCHast cMCTeMa
[Ipu cokpaluieHuu cep/illa KPOBb JIBHXKETCS K T0JIOBE mayka.
yepe3 KOPOTKYyI0 apTepHio. KpoBb BBIXOJUT U3 cocya
U CMeIMBAeTCs C TKAHeBOM XKUJKOCThIO. B TKaHsAX mpoucxoauT o6MeH BellecTB. Koraa cepaue
paccnabsieTcsi, KpOBb IOCTYMAET B cep/ilie U3 OTBEPCTUH MO 06e CTOPOHBI OT cepua. KpoBb
HAaCceKOMbIX He Y4acTBYeT B TPAHCIIOPTE Tra3oB.

cepyiite Tpaxeu i
— apTepus
N e~ i)
e\ i
cepaue
PucyHok 7.13. KpoBeHOCHasi cucTeMa HaCEKOMbIX.
MmoABOAUM UTOI'U
* ¥ )KMBOTHBIX TPAHCIOPTHYI0 PYHKIUIO BBINOJHSAET KPOBEHOCHAsl CUCTEMA.
* Y 6eCri03BOHOYHBIX KPOBEHOCHAsI CUCTeEMA He3aMKHYTasi U 3aMKHYTasl.
* Y HaceKoOMbIX KPOBb He Yy4acTBYeT B ra3000MeH.
NMPUMEHAEM HOBBIE 3HAHUA
3HaHVe U IOHUMaHUue
1. Kakue opraHbl BXOAAT B KPOBEHOCHYIO CUCTEMY KHBOTHBIX?
2. Kak ycTpoeHa 3aMKHyTasi KpOBEHOCHAs1 cucTeMa?
3. ¥ KaKuX >XKUBOTHbBIX HE3aMKHYTasi KPOBEHOCHas1 cucremMa?
4. Y Kakux KUBOTHBIX eCTb cepane?
IlpumeHeHune. CocTaBbTE CXeMy KPOBEHOCHOU CH-
CTeMbl 6eCl03BOHOYHbIX. 3agaHue
Ananu3. CpaBHHUTe 3aMKHYTble U HE3aMKHYThI Kakve  ¢QyHKIMM  BBINOJHSET
KPOBEHOCHbIE CUCTEMBI. KpOBb  HacekoMbIx? OmpepenuTte
CuHTe3. Kak aBMXKETCA KPOBb MO cocyfam? OT/INYMEe  KPOBEHOCHOHW  CHCTEMbI

HACEKOMBbIX OT KpOBEHOCHOﬁ CHUCTEMDbI
APYyrux XKHMBOTHDIX.

Ouenka. [loyeMy KpoBb HaCeKOMBIX HE y4aCTBYeT
B TPaHCNOPTUPOBKE KUCJI0poAa?
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7.5. IPAKTUYECKOE 3AHATHE.
MOJE/IMPOBAHUE U CPABHEHUE KPOBEHOCHOW CUCTEMbI BECIIO3BOHOYHBIX

Ilesib: M3yyeHUe U CpPaBHEHHE KPOBEHOCHOM CUCTEMbI 6€CI03BOHOYHBIX. TpaHCIOPT BelecTB
obGecrieynMBaeTCs Yepe3 KPOBEHOCHYIO CUCTEMY >KHBOTHBIX.
Heo6xoaumoe o60pyaoBaHue: BJIOKHOT, BeTHbIE KapaH/Aallv, pyYKH, JIaCTUJIWH, KApTOH.

IpaBua 6e30MacCHOCTH: “;} o &

Ilopsagok paGoThI:

1. 3anosiHUTE TAGJIULYY.

JloxKaeBoil YepBb Pak IMayk Hacekomoe

Kpyr kpoBoo6palieHus

CtpoeHue cepaua

Pacnonoxenue cepaua

YyacTue B o6MeHe BellecTB

2. [IpoaHa/IM3upyrTe KPOBEHOCHYIO CUCTEMY 0K E€BOr0 YepBs M HACEKOMBIX Ha OCHOBE
AuarpamMbl BeHHa.

Jloxk1eBOM 4YepBb Ctpekosa

3. IlpoaHanusupyiiTe JlaHHbIE.

Ne UHpopmanua npaBja / JIOXKb

1. |V maykoB HeT cepjua.

y pe4dHOro paka KpOBE€HOCHAA CUCTEeMa 3aMKHYyTad.

3. B HESaMKHYTOﬁ KpOBEHOCHOI‘/'I CHUCTeMe KPpOBb CMEIINBaeTCd C TKaHEBOU
KHUJKOCTBIO.

4. KpOBeHOCHaH CUCTeMa COCTOHUT U3 cepala U KPOBEHOCHBIX COCYAO0B.

o

CepAlie HaCEKOMBIX HMMeeT Tpy64yaToe CTpOeHUe.

6. |Ilpu cokpallleHHUH Cep/leYHbIX MBIIIL KPOBb BbIOPAChIBAe€TCS B COCY/bI.

4. [loaroToBbTE MOJEND HeBaMKHYTOﬁ )41 BaMKHYTOP’I KpOBeHOCHOﬁ CHUCTEM M3 IIJIaCTHUJIMHA.

epale

BeHO3Hasi
KpOBb

apTepyaibHbIN
KPOBEHOCHBIH
cocyn,

haan's 1 g aprepud wil

06cyauTe U cAelalTe BbIBOABI.



7.6. KPOBEHOCHAA CUCTEMA IIO3BOHOYHbIX

BbBIABJIAEM IIPOBJIEMY. Kak ycTpoeHa KpOBeHOCHas
CHUCTEeMA y O3BOHOUYHbIX? CKOJIBKO KaMep UMeeT Cepjle Mo-
3BOHOYHBIX?

OTKPBIBAEM HOBBIE 3HAHUA. I103BOHOYHbIE [ESTCA
Ha XO0JIOJJHOKPOBHBIX U TEMJIOKPOBHBIX )XUBOTHBIX B 3aBUCH-
MOCTH OT CIOCOOO0B MO/ ep>KaHus TeMIlepaTyphbl Tesa. TemnepaTypa TeJia X0J10[JHOKPOBHBIX KH-
BOTHBIX (pbIO, 3¢ MHOBOJHBIX, PENITU/IMI) 3aBUCUT OT BHeIIHEeN cpeApbl. [I[py MOBbIIIEHUN TeMIIe-
paTyphl BHEIIHeHN cpe/ibl MOBBIIIAETCA U TEMIIEpATypa TeJla, U )KUBOTHOE CTAHOBUTCS aKTUBHBIM.
[Ipy NOHMKEHWH TeMIIepaTyphbl OKPYKalOlller CpeJibl TeMIlepaTypa TeJia KUBOTHOT'O OHWKAeTCs
Y [IepexoUT B COCTOSAHUE OLleNleHeHU .

Y TenJIOKpOBHBIX )KUBOTHBIX (MITUL, U MJIEKONIMTAIOIIUX) COXPAHSETCS MOCTOSTHCTBO TeMIlepa-
TYpHbI Tesla Jja)ke IPU U3MEHEHUU TeMIlepaTypbl BHELUHEN Cpesbl.

KpoBeHOCHas cucTteMa XOpZOBBIX »KUBOTHBIX 3aMKHyTas. Y JIaHLLETHUKA OJWUH KPYT KPOBO-
obpallleHHUs], CepAlle y HUX OTCYTCTBYeT. /|[BUKeHHME KPOBH NMPOUCXOJUT 3a CYET COKpaLeHUs
CTEHKHU KPOBEHOCHBIX cocyfoB. [lo OprouiHOM aopTe KPOBb TEYET K TKAHSM, BEHO3HAsd KPOBb
MOCTYyIaeT B »Kabpbl. B kabpax U TKaHSAX MPOUCXOAUT 0OMEH rasos.

X0.100HOKpOBHDIE ®
TennokposHble » Cepdye o
Kenydouek o IIpedcepdue o
Apmepus » BeHa

KallUJIJAPbI

aprepus

KeJyJIoueK cep/a

PucyHok 7.14. KpoBeHOCHasi cucTeMa pbl0.

Cepaue ABYXKaMepHOE, COCTOMT W3 INpeAcepAus U eJyyJodyka. UMeeT oAMH Kpyr KpoBOO-
OpaueHus. B cepaue TedéT BeHO3Hast KpoBb. bsiarosapsi cokpalleHUIo cep/illa, KPOBb M3 HEro
BbITAQJIKUBAETCA B OPIOLIHYI0 aopTy. B :xabepHbIX Kanu/uisspax NPOUCXOJUT ra3oobMeH. ApTepu-
aJibHasi KPOBb PACpPOCTPAHSETCS MO BCEMY TeJy Yepe3 CIUHHYI0 aopTy. ApTepUalibHasi KPOBb,
HacCbILAACh B TKAaHAX YIJIEKUC/BIM ra3oM, IOCTENIEHHO TeMHeeT U NpeBpalllaeTcs B BEHO3HYIO
KpPOBb Y 10 BEHO3HBbIM COCYZlaM MOCTynaeT B npexacepaue (Puc. 7.14).

Cepaue y am¢ubuil TpéxkaMepHOe: COCTOUT M3 ABYX NpeAcepAdil U xkeaypoudka (Puc. 7.15).
CucTteMa KpoBOOOpallleHUsI COCTOUT M3 GOJIBIIOr0 U MaJIOT0 Kpyra KpoBoobpaieHus. 06a kpyra
KpOBOOOpallleHUs] HAaYUHATCA C Keaygodka. [lo ma- JieBoe
JIOMY KpPYTy KpPOBb M3 JKeJyJ0uKa cep/lia MoCTyrnaeT TipeAcepane
10 JIETOYHBIM apTepuUsM B JIETKHE U KOXy. KpoBb mo-
naJlaeT B JIETKUE U KOXKY U B pe3yJibTaTe ra3oo06MeHa
npeBpallaeTcsl B apTepuajbHyl KpoBb. O6pa3oBaB-
1asics apTepvajibHasi KPOBb IO JIETOYHOM BeHe Iie-
pexoauT B JieBoe mnpejcepave. CMellaHHasi KpOBb U3
)KeJly/l0uKa MepexoUT yepe3 MpaBylo U JIEBYIO AYTY B
apTepyM U pa3HOCUTCA IO TeJly, a He ycleBLIas cMe-
IIaThCsl apTepUaibHasi KPOBb IO COHHBIM apTepUsiM
JIOCTaBJII€TC K TOJIOBHOMY MO3ry. BeHO3Hass KpoBb

apTepus

KeJyao4dek
cepana

KallUuJIJIPbI

cobupaeTcsl B TOJible BEHbl M BJIMBAETCA B IpaBoe
npejcepaue.

PucyHok 7.15. KpoBeHocHasi cucteMa
3eMHOBO/JHBIX.
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aprepus CepAue penTHJUN TaKXe TpPExKaMepHOe, OTJ/IU-
/ KallnJJIAp 4JaeTcsd JIMIIb TeM, YTO B KeJyJo4dKe INOABJAeTCS
/ HenoJiHas neperopojgka (Puc. 7.16). Cepale Kpoko-
JWJa 4yeTbIpéXKaMepHoe, HO NPU BBIXOJle U3 KeJly-
BéHa cgp,aue Jl04YKa NepeMellnBaeTcs apTepyualbHasd U BeHO3Hasd
KpoBb. KpoKOZW/IbI UMEIOT GOJIBIION U MaJbld KPYT
KpPOBOOOpallleHHUs.

PucyHok 7.16. KpoBeHoCHas cucTeMa Y OTUL, U MJIEKONUTAKOLINX CepAlLle 4YeThbIPEX-
penTUInH. kaMepHoe. CepAle MMeeT IpaBoe Ipejcepaue U
KeJlyZlovueK, JieBoe INpeJcepaue U xesayfo4dek. B se-
BOM 4aCTH cep/ilia MMeeTCs apTepuaibHasd KpOBb, a
B MpPaBOW - BeHO3Hasi KPoBb. MaJsiblii KpPyr KpOBO-
oOpallleHUs] HauMHAeTCsl C NMPaBOro JKeJyJl0uKa U
[0 JIETOYHOW apTepuu BeHO3Has KPOBb IOCTyNaeT
B Jiérkue. [IpoucxoauT razoobMeH, W apTepualib-
Has KpOBb MOCTyNaeT IO JIETOYHBIM BeHaM B JIEBBIM
XKeslyflodeK. M3 JieBOro kesyZjouka HayMHaeTcd

00JIBIION KPYT KPOBOOOpAIleHHS.

ApTepuasibHasg KpoOBb [JOCTaBJAeT KHUCJIOPOJ U
nyUTaTesJbHble BelleCTBa [0 BCeMy TeJly M MOS3TY.
B  pesynbraTe raszoobmMeHa B  KanwJasApax
Pucynok 7.17. KpoBeHOCHaa cucTeMa NTHL. BeHO3Hasi KpOBb nepeKauyuBaeTcad B IPaBbIU

KeJlyZoueK. Y ITUL aopTa HalpaBJieHa Halpaso, a y
- MJIEKOMUTAIIUX — HaJeBO, 06pa3ysl paBHOKOHeEY-
< leBoe Hyto 3Be3ay (Puc. 7.17-7.18).
npejceppue CoBeplleHCTBOBaHWE KPOBEHOCHOU CUCTEMBI MO-
eBbIii 3BOHOYHBIX OCYLLECTBJISAETCA 3a CYET yBeJUYeHHUH
HKeJsy/I04eK yycia KaMmep cepAa (y pbi6 — IByXKaMepHOe; ¥ 3eM-
HOBO/JHBIX, PeNITUJIUN — TPEXKaMepHoe; Y KPOKOJHU-
JIOB, ITUL| U MJIEKONTUTAOLIUX — YeTbIPEXKaMEpHOE),
Bbl/leJIeHUs] apTepHhaJbHOU U BEHO3HOM KPOBH.

JEJIAEM BbIBO/IbI

* Y NM03BOHOYHBIX XKMBOTHBIX CepAle obecrnedu-
BaeT JIBWKeHHE KPOBHU IO COCYZaM.

°  YBeJIMUMBAETCAd KOJIMYeCTBO KaMep cepzLa
(2, 3, 4 xamepnl).

* ¥ pbI6 0OAMH KpyT KPOBOOGOpAllleHHs], B TO BpeMs
KaK y Apyrux rpyIn - /iBa Kpyra KpoBoobpalleHus.
Pucynok 7.18. KpoBeHocHas cuctema o Kpyr kpoBooGpalieHHs HauMHAeTCHd B >KeJy-

MJIEKOIHMTAIOIHX. JI0YKe Y 3aKaHYUBAETCs B IpPeJCepAUu.

INPUMEHAEM HOBBIE 3HAHUA

3HaHMe U NIOHUMaHHUe

1. Ha xakue rpynmsbl AessiTCs KUBOTHBIE 10 CIOCOOY MOAJepKaHusl TeMIlepaTyphl Tesa?

2. Y KaKuX KMBOTHbIX TpEXKaMepHoe cepAue?

3. ¥ kaKux >XKMBOTHBIX apTepHa/ibHasd U BeHO3Hasd KPOBb He CMEILIMBAITCA?

4. O6psicHUTE GOJIBIION W MaJblil KPYT KpOBOOGpaLeHUs.

IIpumeHeHune. CoCcTaBbTE CXeMY KPOBEHOCHOU CUCTEMBI 3asanue
M03BOHOYHBIX.

Ananus. CpaBHHTE X0JIOAHOKPOBHBIX U TENJOKPOBHBIX
>KHUBOTHBIX.

CuHTe3. M306pa3uTe KPOBEHOCHbIE CUCTEMbI OPraHM3MOB Ha
cxeMax.

Ouenka. Kakoe 3HaueHUe NMeeT yBeJMYeHHE KaMep CepAla Y KUBOTHBIX?

apTepus

KallnuJaJdap
BE€Ha

cepAue

KallWJaJdap

cepare

[IoAroTOBUTH MakKeT MpoO-
Iiecca KpoBooGpaleHus y poio.
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7.7. IPAKTUYECKOE 3AHATHE.
MOJE/JIMPOBAHUE U CPABHEHUE KPOBEHOCHOM CUCTEMBI II03BOHOYHbIX

Llesb: MoseMpoBaHMe U CPaBHEHHE CTPOEHHUs] OPraHOB KPOBEHOCHOM CUCTEMbI U Kpyra
KpOBOOOpalleHUsI Ha IpUMepe pblb, JATYLIEK, Foy6en.

Heo6xoaumoe 060pyAoBaHUe: TeTpPa/b, LIBETHblE KapaHJAAllH, PYy4Ka, E E
nocyga 0,5 [, Bo3ayumHBIM LIapuK, /JBe TPyOOUKHM, KpacHasg Kpacka, T
60J1bIlIas MHUCKA.

IIpaBu1a 6€30MaCHOCTH: @ 0 ,&

IMopsaaoK paGoThI:
a) BJeuTe BoAy [0 MOJIOBUHBI 0,5-TUTPOBOM 6AHKH U 106aBbTE KpacUTeb KPAaCHOTO IiBe-

Ta;

0) BbIpeXbTe paCUIMPEHHYI0 YaCTh LIAPUKA;

B) 3aKpOWMTe TOpJIbIIIKO GaHKM Cpe3aHHbIM IIapHUKOM, 3aKpenuTe Kpad C MOMOIbI0 pe-
3UHKU;

') BCTaBbTe TPYOKY, Ipo/iesiaB [iBa OTBEPCTUS B IIAPUKE;

J1) mepeJsielTe coAepKMMoe 6aHKH B OOJIbLIYI0 EMKOCTb;

e) nmoHabJo/JaliTe, KaK NPU HA/AABJIMBAHUU HA CPEJHIOI0 YaCTh IIapHUKa U3 TPYOKU Bhlje-
JISIeTCS KHUJIKOCTh;

K) cAeslaiiTe BbIBOABI.

4. IlpoaHa/sM3UpyUTe JlAHHBIE.

Ne UHopmanus Ja / Het
1. | B cepaue ppi6 TeueT BeHO3Hasl KPOBb.

2. KpoBeHocCHas crucTeMa JIAATYLIKU HAaUMHAETCS C KeJyAouKa cepAla.

3. KpoBeHOCHas cucTeMa 3eMHOBOAHBIX U PENTUINNA UMeEEeT CX0XKee CTPOEeHHUe.

4. | KuBoTHble M0 GYHKIMOHUPOBAHHIO KPOBEHOCHOW CHUCTEMBI MO pa3/ies0TCs

Ha TEIlJIOKPOBHbLIX U XOJIOAHOKPOBHBIX.

5. |¥Y msexonuTarouiux B JIeBOM 4acTU cep/lLia UMeeTCs apTepUasibHasi KpOBb, a B
NpaBOX 4YacTH — BEHO3HAd KPOBb.

6. Masblii Kpyr KpoBoOOpallleHHWsl Yy NTHL, HAaUMHAeTCsl C JIEBOTO KeJyJ0uKa,
3aKaH4YMBaeTCAd B NPABOM >KeJy[04Ke.

06cyauTe U cAelalTe BbIBOJ,
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3AZJAHHUA 110 ITIABE VII

1. O6bpacHUTE mpouecc, NpejCcTaBJeHHbIM Ha PUCYHKe, W mnojnumurte. /laliTe KpaTkoe

onucaHue 3 CJIy4aeB, MPOUCXOAAIIUX B PACTEHHUH.

TpaHncnupanusa

TpancnopT Bojbl
yepes KCUJIEMY

[ToryomeHue BoAbI
KOPHEBBIMH BOJIOCKaMU

2. K Kak1M XMBOTHBIM OTHOCUTCH CJeAyloliasi cucTeMa KpoBoobpaujeHuss? OO bsICHUTE CXeM.

of
<o

$ ¥

3. Tun *XUBOTHBIX C 3aMKHYTOU M HE3aMKHYTOM KPOBEHOCHOW CHUCTEMOU.

HezaMKHyTasi cucTeMa KpOBOOOpalleHUs

3aMKHyTasl CUCTeMa KpPOBOOGpaleHUs

4. Onpe,aeJmTe COOTBETCTBHUE MEXAYy TEpMHUHAMHU U UX CYUIHOCTBIO.

Ne | TepmuHBI MpaBHIbHBIH Onpegenenve TepmuHOB
OTBeT
1. | Tens0KpOBHOCTH A COCy/Jl, BBIXOAALUHN U3 cepAna
2. | drosma B y4acTBYeT B TPAHCIOPTUPOBKE BOJbI U
MUHepaJIbHBIX BElEeCTB.
3. | Kcunema B MOTJIONAIOT BOJY M3 MOYBbBI MO/ JIABJIEHHUEM
4. | Ycrbuna siuctben r KpPOBEHOCHBIN COCYJI, IOCTYNAaUIUMK B cepALe
5. | KopueBbie BoJsiocku i JINCTbSIMU UCIIapsieT BOAY
6. | BeHO3HBIN KPOBEHOCHBIN COCY[ E MeJIKue KPOBEHOCHBIE COCYJibl
7. | ApTepuaJibHbI KPOBEHOCHBIU COCYZ, K MPUHAJIJIEXXHUT phibe
8. | Kanuaasip 3 CBOMCTBEHHO HACEKOMbIM
9. | IByxxaMepHoe cepaue )4 CUTOBUJHbIE TPYOOUKU
10. | TpyGuaroe cepue K :gﬁgepmnsaewﬂ MOCTOSIHHAsl TeMIepaTypa
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[JIABA VIII

BbI/IEJIEHHUA

8.1. BoigeneHue

BbIABJIAEM IMPOBJIEMY. Kakoe 3HayeHHWe UMeeT MpPoO- o JKCKpeyust
1leCC BblJleJIEHUSI B »KM3HU KUBbIX OpraHu3dMoB? YTo Takoe

TpaHcnupayus
TpaHCIIUpaLUud U JII/ICTOI'Ia,EL?

Jlucmonad  'ymmayus

OTKPBIBAEM HOBBIE 3HAHNA. 3Ha4eHue BblAe/IeHUA e CMosna » PumoHyudbl
B >KU3HU OPraHU3MoOB. /i1 HOpPMaJIbHOW >KU3HeJesTesb-
HOCTHU OpraHM3Ma B ero TKaHAX W KJIeTKax BCerja NPUCYTCTBYeT KUCJOpOJA, HapsAy C BOJAOU
Y MUHEpaJbHbIMU BellleCTBAMU B HeH JOJ/DKHO OBITh JJOCTaTOYHOE KOJMYEeCTBO OpPraHUYEeCKHUX
BellleCTB — YIJIEBOJIOB, G€JIKOB, JIMIIMJI0B U BUTaMUHOB. [lof feficTBMEM KUCJI0pOZa OpraHuye-
CKMe BellleCTBa B KJIeTKaX NPeBPalLaloTCs B BOJAY U, pa3Jiarasich /10 yIJIEKHUCJIO0r0 rasa, Bbles0T
60JIblI0€ KOJIMYECTBO 3Hepruu. Boja M yrieKuc/bli ra3 BbIBOAATCA U3 OpraHM3Ma B Ipoliecce
BbI/IeJIEHUS], @ IHEPTUS pacxoyeTcsl Ha paboTy OpraHoB, pa3MHOXKEHUE U POCT KJETOK.

3HayeHUe BblJieJIeHHS B KU3HU XUBbIX OPraHW3MOB COCTOMUT B CJIeJyIOLIeM: 0CBOOOX/AeHNUe
OT BpeJHBIX BelleCcTB — JIUCTONaJ (pacTeHUs); TpaHCIUpaALUsa — UClIapeHue BOJbl paCTEHUSMY;
noBbilieHUe 3P PEKTUBHOCTU ONbLIEHUS — pacTeHUsl BblJEJAIT U3 cebs apoMaTH4yecKue Belle-
CTBa (HeKTap), IpHBJieKass HAaCeKOMbIX; BblJleJIeHHUE N0Ta — NpeJjoXpaHeHne OpraHrM3Ma oT Iepe-
rpeBa (?KMBOTHBIX); pa3MHOXXeHHe U 3a60Ta O MOTOMCTBE — BblJleJIeHHe 0c060ro 3amnaxa U3 Tesa
>)KMBOTHOTO; ONbIJIEHUS — pacTeHUs, AJ0BUTOCTb — 3alllUTa OT Bpara NyTéM Bbl/ieJIeHUs BeLeCTB
(kanbpMap, myeJsia, JATryLIKa, 3MeH, HEKOTOpble pacTeHUs).

Oco6eHHOCTH pa3MHOKeHHUs y pacTeHUu. [Ipy o6MeHe BelecTB B pacTUTEbHOM OpraHU3-
Me BellleCcTBa Bbl/IeJIATCH HECKOJbKUMU CIOCOO6AMMU:

1. Yepes yCTbUILIA JIUCTbeB (TpaHcnupanus). 2. Yepe3 BblJe/MTe/lbHble TKaHHU.
3. Jlucromnas,.

[locko/IbKY y pacTeHUH HEeT 0COO0T0 OpraHa BblJleJIeHUS, KaK Y »KUBOTHBIX, Y HUX BO3HUKJIN
cnequpryecKkre MeXaHU3Mbl BblZieJieHUs. B 4acTHOCTH, B mpoliecce JbIXaHUSl pacTeHUs Bblje-
JIIIOT B BO3/yX YTJIEKHUCJbIM ras, a B npoijecce poTOCUHTE3a CBOOOJHBIA KUCJI0POJ, KOTOPbIH
OCylL1eCTBJSAETCA YCTbULIaMU JUCTheB (Puc. 8.1).

1 2 3

PucyHok 8.1 Ycrbuua avctbeB. 1. 061l BUA ycTbuia jrcTa. 2. 06MeH BellecTB B yCTbUIAX.
3. llosioxkeHWe yCTBULL JIUCTHEB.
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JlumHAA Boja M3 OpraHU3Ma pacTeHUM TakKe HClapseTcs 4yepe3 YCTbULA JIMUCTbeB. JTOT
NpolLecc Ha3blBaeTCcs TpaHcnUupanumeu. Yepes KopeHb U3-3a MCNIapeHUA JIMIIHEN BOAbI U3 Opra-
HHU3Ma pacTeHUH yCKOpsieTcs BcacblBaHMe BOJbl U MUHEPAJIbHBIX COJIEH.

Houybto, 06BIYHO, YCThHUIA JIUCThEB 3aMKHYThl. ['yTTanmusa - npolecc, Korja Bojia BblAesseT-
c U3 KOHYMKOB JINCTheB. Kak nmpaBuJio, 3TOT MpoLecc NPOMUCXOAUT HOYbIO, KOI/la I0YBa OYeHb
BJIQXKHAs!, U KOPHU BIUTHIBAIOT BoAy. Ec/iM BO/BI CIMIIKOM MHOTO, TO aBJeHUE KOPHS BBITECHUT
BOJly U3 CaMOr'0 pacTeHHUs.

B pesysibTaTe NpOLECCOB XU3HEJEATEJbHOCTH, MPOUCXOJASLIMX B PACTEHUSX, 06pa3yTcs
pas/iM4Hble BelllecTBa. X MpuMepoM MOTYT CJAYKUTb TaKHe BelleCcTBa, Kak 3pUpHbIe Mac/a, Ka-
Yy4yK, HEKTap, cMoJia, PUTOHIU/AbL. YUeHble BbISICHUJIU, 3QUpPHbIe Macja BbIBOJAATCS U3 OpraHuU3-
Ma B pe3yJibTaTe JleiTeJIbHOCTH BblJieJINTeNbHbIX TKaHel pacTeHUi. K npoueccam, cBA3aHHBIM C
JlesITEeJIbHOCTBIO BbIIeJIUTENbHOW TKAaHH, B Ka4eCTBe NMpUMepa MOXKHO MPUBECTU 3GUPHbIe Mac/a
CceMsH TMUHA, IIUIIOBHUKA, /JOBUTBIX PAaCTEHUH, TAKUX KaK IJIeBeJl, I0/JOPOKHUK, BblJle/AI0II1e
SI/JOBUTbIE BelleCTBA Yepe3 pa3/IMyHble OpraHbl pacTeHUs: JIUCT, CTe6esb, LIBETKHU.

Ilouemy 6a3uauk, Mama uzdarom 3anaxu camu no cebe?

JIucronaj. C npuxoJ0M OCEHU JHU CTAHOBATCA KOpoue, U CBeT, UAyIun ot CosHLa K 3eMJe,
Y TeMIlepaTypa NOCTeNeHHO NOHWXAITCA. B pacTUTeNIbHBIX K/IeTKaxX U3-3a HeJJ0CTaTKa CBeTa U
TeMIlepaTypbl MPOUCXOAUT PU3UOJOTUYEeCKUI npolecc — auctonaf (Puc. 8.2). Jlucronay — noj-
rOTOBKA K 3UMHEMY I1epUOJY MOKOSA MyTEéM cOpacblBaHUA JIUCThEB. Y pa3HbIX pacTE€HUH JIUCTO-
na/i NpoXoAuT B pa3Hoe BpeMs. HekoTopble pacTeHUs1 cOpaChIBAIOT JIUCThS €llé 10 HACTYIJIeHUS
XO0JIOZIOB, C IPUXO/J0M OCEHH, a JipyTrue — nocje nepBbIX 3aMOpo3KoB. Hanpumep, Takue fepeBbs,
KaK KJIEH, MUH/|aJlb, TOIOJIb, aKal[sl U alJIaHT COPaAChIBAIOT JIUCThSl 3ab/ilaroBpeMeHHo. Takue
pacTeHUs], KaK CaMUIMT U MOXGKEBeJIbHUK, TOCTENIeHHO 3aMeHSAI0T CBOU JIUCTbSl B T€YEHUE To/a.

PucyHok 8.2. Jluctonag.

Ha ToM MecTe, e 4epeliok JIMCTAa COeJUHSETCS C BETKOH, 06pasyeTcs MPOOGKOBBIN CJI0M
KJ1eTOK. [losiBJIeHHe 3TOro CJ10s CAYXUT CUTHAJIOM O HavaJse jucronajga (Puc. 8.3).

Yepeiok
[TagyuHas novka

PasjieiuTeIbHbIN
cJION

PucyHok 8.3. Jluctonaz, pacTeHUs!.

Pactenune usbaBssieTcs OT HEHY>XHbIX B€IIEeCTB, KOTOPbl€ HAKOIIUWJJHWUChL B JINCTbAX 3a rof, a
3UMOH IpeKpalaeTcd ucnapeHue BoAbl JIMCTbAMH, U JIMCTbA NIEePEXoJAT B IIEPHUO/ ITOKOA.
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W3 npocTelinx HauboJiee NPOCTHIMU 110 CTPOEHUIO ABJIAIOTCA aMébGa 0ObIKHOBEHHas, 3eJ1éHas
3BrieHa, UHy30pus Tydesbka. B KJIE€TOUHBIX OpraHU3Max yJlaJieHHUe OCTATOYHBIX BEIECTB U
M30bITKa BOJbI OCYLECTBJIAETCS Yepe3 COKpaTUTebHble BaKyoau (Puc. 8.4).

BbIBeJIEHUE HelepeBapeHHOro
NUTATEJbHOrO BElleCTBa

COKpaTHUTeJ/JIbHAA BaKyOJIb

0ObIKHOBEHHAdA aMéba

PucyHok 8.4. O6bIKHOBEHHas1 aMéDa.

AEJIAEM BbIBO/Ibl

* BeiziesieHre — BaXKHbIN NMPOIECC /i1 HOpMaJbHOU XXHU3HeAesATeJbHOCTH pacTeHud. O6paso-
BaHHe Pa3/IMYHbBIX BEIECTB B OpraHax pacTeHHUH SIBJSETCS pe3y/bTaTOM IMPOLECCOB KU3He/ es-
TeJbHOCTU. PacTeHUs cOpachIBAIOT JIUCThS JAJisl MOATOTOBKU K 3UMHEMY MEpPHUOAY.

INPUMEHAEM HOBbIE 3HAHUA
3HaHMe U IOHMMaHHe

1. lloyeMy pacTeHus1 BbIJeJSIOT U3 cebs apoMaTUyecKUe BellecTBa?

2. PacckakuTe cyThb mporecca TpaHCIUPALUH.

3. 3HaeTe i1 Bbl, KAKH€ BellleCTBa BbIACJIAKT PACTEHUA B pe3yJ/IibTaTe CBOeM )KI/I3He,£[eHTeJ'[bHOCTI/I?

4. OnumuTe 3HaYeHHe JIMCTONa/la B )KU3HU PaCTEHUH.

IIpumeHenue. HanucaTb 6GUOJIOTUYECKUH AUKTAHT Ha TeMy «3HadyeHUe BblJieJIeHUs B KU3HU

pacTeHu».
AHnasu3s. JIuctbhs pacTeHUM U3HAYAJIBHO 3eJIEHbIE, C IPUXOJ0M
OCeHH OHA MEHAKT IBeT, IIOCTENIEHHO  KeJITEH0T,

CTAHOBSITCS KEJITOBAaTO-KPACHBIMU, KOPUYHEBATO-KPACHbIMU. B
yeM MpUYHUHA?

CuHTe3. PacTeHUs C MPUXOJ0M OCEHHEro ce30Ha JIMCTONa/ia
cOpacbiBaeT CBOU JIUCTbA. [loueMy y MoxiKeBeJbHUKA JIMCTbs
BEYHO 3eJIEHbIe?

Ouenka. OUTOHIUABI - BelleCTBO, KOTOPOe BbIAEJSAIT
pacTeHUs MPOTUB 6aKTepUil. B KaKuX 1e/X JIOAU UCTOJb3YIOT
Takoe CBOWCTBO pacTeHui? HcnoJsib3ysl JaHHble U3 HHTED-
HeTa, COCTaBbTe CIUCOK pPACTEHHM, B KOTOPBIX COJZEp>KaTCs B
60JIbIIIOM KOJIMYeCcTBe PUTOHIUBI.

3agaHue

[louemy 3esiéHble JIMCTbA
TPYAHO OTOpPBaThb OT CTeOJI,
HO MOXKeJITeBLIMe MaJalT Jaxke
npu JérkoMm BeTpe? Ilouemy
HEKOTOpble  TOAbl  Jaxe B
cepeavHe JieTa HabJIroasca
guctonazn? OOBSCHUTE CBOIO
MBbICJIb U TOJEJUTECh  C
O/IHOKJIAaCCHUKaMU.

8.2. BbIZAEJIMTEJIbHAA CUCTEMA YE/JIOBEKA U *KUBOTHbIX

BbIABJ/IAEM IIPOBJIEMY. 06s13aTeJIbHO JIM BBIBOAWTD JIMIIHUE BellecTBa U3 OopraHruama?

OTKPbBIBAEM HOBBLIE 3HAHUA. )KvBble OpraHUu3MBHI I10-
CTOSIHHO HY/Jal0TCSl B 3HEPTUH, YTOObI MOAAEPKUBATH CBOIO
YKU3HeJlesTeJbHOCTb. B mpoliecce JbixaHWsl NpU paclierie-
HUU NUTATeNbHbIX BelleCTB 00pasyeTcs aHeprus. B nmpoiuec-
ce oOMeHa BelleCTB B OpraHaxX TakKXe 00pa3ylTcs HEHYX-
Hble BelllecTBa. BriBe/leHe TaKUX BelleCTB U3 OpraHru3Ma BO
BHEILIHIOW CpeJly Ha3blBAaeTCs BblAe/IEeHHUEM.

Mouesuna e
MemaHegpuduii
Manvnuzueswl cocydul e
Mouesvlgodsiwjue nymu e
Mouesoll ny3vipb » HeghpoH

CTpoeHue BblAEe/UTE/ILHON CHCTEMBI Y 6€CNIO3BOHOYHBIX. CTpOEeHHe BbIJEJUTENbHON CHU-
CTeMBI ¥ )KHUBOTHBIX COBEPIIEHCTBOBAJIOCh B UCTOPHUYECKOM IpoLecce.

KuieyHono/IocTHbIE >XMBOTHbIE HE UMEIOT ClelHabHbIX BbIJEJIUTENbHBIX OpraHoB. [Ipo-
JIYKTbl 00MeHa BeLeCTB YAa/ISI0TCSI U3 OpraHM3Ma C IOMOLIbI0 COKPATUTENbHBIX KJIETOK IHTO-
ZiepMbl. HermepeBapeHHble NUTATe/bHbIE BellleCTBA TAKXKe yJa/IAI0TCS Yyepe3 pOTOBOe OTBEPCTHE.
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BeigenvTesnbHasg cucTeMa IJIOCKUX 4YepBel IpejcTaBJe-
Ha npotoHebpuusMu (rped. protos — «nepBblil», nephos -
«[I0YKa»), pacloJyoKeHHbIMUA B NapeHxuMe. OTAe/bHbINA MPOTO-
HeppUUH COCTOUT U3 BETBSILIMXCH KaHAJbLEB, KOTOPbIE CJENo
3aKaHYMBAITCA 0C0O0M 3BE34ATON KJIETKOW C MYyYKOM pecHH-
yek. Yepe3s MeMOpaHy 3TUX KJIETOK MNPOUCXOAUT QPUIbTPALUSA
KUJKOCTH, NMOCTynawuled M3 napeHXUMbl. TOHKHe KaHaJblibl
C/IVMBAlOTCAd B OJAWH WJM JiBa KPYNHbIX BBIBOAAIIUX KaHaJa,
KOTOpble OTKPBIBAIOTCSI Ha MOBEPXHOCTU TeJsa 4YepBsl BblJesH-
TeJIbHbIMU MOPaMH.

BeienvTesnbHasg cucTeMa KpPYyIIbIX 4YepBe# IpeJcTaBieHa
IIeHOM ’KeJie30M, OT KOTOPOU OTXOAST MPOJI0JibHble Bbl/e/U-
TeJIbHble KaHaJlbl, pacloJioKeHHble 110 60kaM. B nepesHel yacTu
TeJsla KaHaJIbl 0O6'be/IUHSIOTCS U OTKPbIBAIOTCS OOIIMM BbIJEH-
TeJIbHbIM OTBEPCTHEM Ha OPIOLIHONW CTOPOHE M03aju pTa.

BoienuTesbHasg cucTeMa KOJbYAThIX 4YepBed (J10KJAeBbIX
yepBel) mpeJcTaBieHa MemaHePpuousimu, KOTOpble MONapHO
pacrnosiaraloTcsi B KaKJOM CerMeHTe, KpoMe NepejHUX TpPExX.
BHyTpeHHss yacTb MeTaHeppUUs HalOMHUHAET CO6G0M BOPOHKY,
VM3HYTPU OHA BbICTJIAaHA MepLIATeJbHbIM 3IIMTEJHUEM U OTKPbIBA-
eTCcs B M0JIOCTb CEIMEHTa, OT KOTOPOIr'0 OTXOJUT JJIMHHbBIN U3BU-
TOM KaHaJsiell. OH MpOHU3bIBAeT NepPeropojKy, KoTopas pasjess-
eT coce/jHUe CEerMeHTbl, 3aKaHYMBAETCS BbIJleJIMTEbHON NOPOU
Ha MOBEPXHOCTH ceaywoliero cermenTa (Puc. 8.5).

OpraHbl BblJleJIeHUS] MOJIJIOCKOB - JIEHTOBHU/JHbIE MOYKHM, HallOMUHAwlMe MeTaHeppUAUU
KOJIbYAThIX YEePBEN, HO YCTPOEHHbIe 6oJiee CI0>KHO. BHyTpeHHHe KOHLbI (BOPOHKH) MOYEK OTKpPbI-
BAlOTCS B IOJIOCTb OKOJIOCEPZIEYHOU CYMKH, Bbl/leJIUTE/IbHbIE OTBEPCTHUS — B MAHTUHHYIO MOJIOCTb.

BeiziesinTe1bHasd cMCTeMa YWIEHHCTOHOTUX CBOe0Opa3Ha /1Sl KaXK/40ro KJacca. Y pakoo6pasHbIX
Bblle/IMTe/IbHAsA CUCTeMa INpeJiCTaBJieHa Mapod 3e/J€éHbIX JKeJlé3 - BUJOU3MEHEHHBIX
MeTaHeppuaueB. Kax/ bl U3 MelloYKa U OTXOASALLEr0 OT HErO U3BUTOr0 KaHaJblia OTKPbIBAETCS
Hapy»Ky y OCHOBaHHs BTOPOM Napbl YCUKOB BblJl€JIUTEbHbIMU MIOPaMHU.

OpraHaMu BblJieJiIeHHMS] NAyKOOOpasHbIX W MpeJACTaBUTesJeld KJacca HACeKOMBIX SBJISIOTCSA
MaJsibnurueBble cocyzbl (Puc. 8.6). ManbnurueBble COCyZAbl OTKPbIBAIOTCA B MOJIOCTh KUILEYHUKA.
BreienisieMble KOHeuHble NPOJAYKTbl COCTOAT M3 TBEPAOro BellecTBa B popMe KPUCTAIIOB U
BbIBOJATCS HapyXKy yepe3 KUIIeYHUK.

CTpoeHHe MOYEBbIJE/UTETbHOU CUCTEMbl Y NMO3BOHOYHBIX. K opraHaM MoueBbl/ie/ieHUs
NI0O3BOHOYHBIX OTHOCATCSA Napa MoYekK, Mapa MOYeTOUHUKOB U MOYEBOM MY3bIpb.

MoueBblgenuTe/IbHasA CUCTEMA Yy PbIO COCTOMT M3 Mapbl OPraHOB-NMOYEK, M3 KOTOPBIX
HayMHaeTCcs MOYeHUCIyCKaTeJbHbI KaHa/, COCTOUT M3 MPOTOKOB, MO4YEBOro My3blps U
MOYEeUCNyCKaTeJbHOro KaHasma. [IpoaykTel 06MeHa BellecTB, KOTOpble 06pa3ylTcs B TKaHAX, OT-
GUIBTPOBBIBAIOTCSA ABYMS JIEHTOBU/HbIMU NO4YKaMHu. [lo MOYeTOYHHKAM Mo4a NOCTYIaeT B Moye-
BOM My3bIpb, a U3 HETO Yepe3 MaJleHbKOe OTBepCTHe BblAessieTcs Hapyxy (Puc. 8.7).

Pucynok 8.5. CtpoeHue
MeTaHebpUaUs

PucyHok 8.6. CTpoenue
MaJIbIIUTUEBBIX TPYOOK.
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PucyHok 8.7. Mo4eBblie/IUTeIbHAs CUCTEMA y PbIO. PucyHok 8.7. Mou4eBblJieIUTe/bHAsA CUCTEMA
Yy 3eMHOBO/IHBIX
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MoueBblZieIUTeIbHAsA CUCTEMA Y 3eMHOBO/JIHBIX CXOJHA C PbI6aMU, HO OT/IMYAeTCs TeM, YTO
MOYeBOM My3blpb OTKPbIBAeTCA B KJa0aky (Puc. 8.8).

MoueBblfieIMTe/IbHAA CUCTeMa y IpejCcTaBUTesleld Kjacca PenTU/IMU NpejcTaBjeHa Mapou
Ta30BbIX MOYeK, OT KaXKJA0M NOYKU OTXOAUT JJMHHBIA MOYETOYHUK, KOTOPbIH OTKpbIBAeTCS B
II0JIOCTb KJIOAKU. Mo4yeBblJle/IMTe/IbHAs CUCTeMa NTHIL, CXO[4Ha C TAKOBOW Y PeNnTUJIUN, HO OTJ/IH-
YaeTcsl OT HUX T€M, YTO MOYEBOM My3bIpb OTCYyTCTBYyeT (Puc. 8.9).

Ilouemy y nmuy pedyyuposaH mouesoll ny3vipb? Kakoe 3HaueHue smo umeem 8 ux Hu3sHu?

MoueBbIfieIuTe/IbHAsA CUCTEMA MJIEKONUMTAKIIUX Npe/cTaBJleHa Napor Ta30BbIX MOYEK, MOYa
M3 I0YeK 10 JBYM MOYETOYHHMKAM IOCTyIaeT B MOYEBOM NMy3bIPb, & OTTY/JA Yepe3 MOoYerCIlycKa-
TeJIbHbIM KaHaJl BBIBOAUTCS HAPYXKY.

PucyHok 8.9. MoueBblieiuTebHasA PucyHok 8.10. MoueBbleiuTeIbHas cCUCTeMa
cucTeMa y NTHUL, MJIEKONMTAIOLUX.

MoueBbl/ieIMTe/IbHAsA CUCTEMA YeJ0BeKa COCTOUT M3 Mapbl 6060BUHBIX MOYEK, MOYETOYHH-
KOB, MOY€BOT'0 Ny3bIpsi (MOUYEBOU NMy3blpb) U MOUYEHUCIYCKATENbHOTO KaHasa. [Iouku pacnoJsioxe-
HbI 10 60KaM B NOSICHUYHOM OT/eJie TeJa.

[Toyky - napHble opraHbl 6060BUHON GOPMBbI, €€ BbINMYKJIasd 4YaCTb Ha3bIBAeTCsS MOYEYHbIMU
BopoTaMu. Ha HM>KHeN CTOpOHe yepe3 no4YeyHble BOPOTAa B MOYKU MPOHUKAIOT apTEPUH, COCY/Ibl,
BeHbl, HEPBbI U JUMda. Kaxk1asa moyka — cjoXHasi, OHa COCTOUT M3 HePPOHOB, UMEIOLUX MUKPO-
ckonuyeckoe crpoeHue. HedppoH - aTo eanHMLa cTpoeHUs U GyHKIMU ToyeK. KpoBb, mocTymnato-
1asi B MOYKHW Yyepe3 apTepruabHY0 BEHY, Pa3BETBJISIETCS HAa KaMUWJJISAPbI U L0CTUTraeT HEQPOHOB.
Tam oTPUABTPOBBIBAETCH KUJKAsA 4YaCTb KPOBH, OCTAaTOYHbIe BelleCTBa, TaKHe KaK MOYeBUHA,
obpasyoljuecs B pe3ysbTaTe o6MeHa. Onpeie/IEHHOEe KOJMYECTBO BOZbI MO MOYeBbIBOASIIUM
NYTSM BBIXOAUWT U3 MOYEK U COOUPAETCs B MOUEBOM My3bIPb, a 10 MOYEUCNTYCKATEJbHOMY KaHaJly
HCKJIFOYaEeTCH.

JAEJIAEM BbIBO/J bl

e Ba)KHOCTB BbIZIeJIEHUS B ’KU3HU KUBbIX OPraHU3MOB 3aKJ/II0YAETCS] B TOM, YTOObI ObITH CBO-
00HbIM OT BpPEJHbIX BEIECTB, MU OH 3aKJIDYaeTCs B 00ecliedeHuU roMeocTasa.

NNPUMEHAEM HOBBIE 3HAHUA

3HaHHe U IOHMMaHHe

1. Kakoe 3HaueHHe UMEET MOYEBbIJIEJIEHHE B JKU3HHU KMBOTHBIX?

2. [IlpuBeuTe mpuMepbl KOHEYHBIX NMPOJyKTOB BEIIECTB, 06Pa3yI0IIUXCS B OPraHU3Me KUBOTHBIX.

3. [loackaXkuTe, Y KaKUX KUBOTHBIX BbIJI€JIUTE/NbHAs CUCTEMA YCTPOEeHa M0 MPOTOHEDPUUEBOMY
THUILY.

4. OnpenenuTe, y npeAcTaBUTEeN KAaKOro KJjacca pa3BWJ/ach HACTOSILAsl MOYKa.

IlpumeHeHue. CTpoeHUEe OPTraHOB BblJieJIeHUSI 3€MHOBOJHBIX CXOJHO C pbibamu. O 4éM cBHUje-
TeJbCTBYET JAHHOE CXOJCTBO?

Ananu3. OnuuiMTe, B YeM CXO/ACTBA U Pa3JIM4YUs MOYEBBIJ[EJUTEJbHON CUCTEMbI MO3BOHOYHbBIX
>KUBOTHBIX.

CuHTe3s. [loAroTOBLTE MPE3eHTAIUI0 O BbIAEJUTETbHON CHUC-
TeMe XOPAOBbIX XXUBOTHbIX. OCBETUTE B NMpPe3eHTAI[UU aClEeKThl
CUCTEM BBIJIeJIEHUs], CBSI3aHHBIX C >XHU3HEHHOH aKTHUBHOCTBIO
>KUBOTHBIX.

OneHka. OueHHTe BaXXHOCTb CBSI3U MEX/Y BbIJIEJIUTEJNbHON
1 KPOBEHOCHOUM CUCTEMaMU KUBOTHBIX.

3aganue

B BbleNINTENBHON cucTeMe
IOTUL, MOYEeBOW My3bIpb OTCYT-
CTBYET.
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8.3. IPAKTUYECKOE 3AHATHE.
MOJE/IMPOBAHUE OPTAHOB BbIJIEJIEHUA YEJIOBEKA

Iles1b: U3yYHUTH CTPOEHHE OPraHOB BblJleJIeHUS YesloBeKa NyTEéM MO/ eJUpPOBaHUS.

MoueBblZieIMTe/NIbHAA CUCTEMa YeJloBeKa COCTOUT U3 Naphl NOYeK, Ha4YhHa-
IOLIMXCS C HUX MOYEBBIBOAAIIMUX My Tel, MOYeBOI'0 My3bIps U MOYEHUCIyCKaTe b-
HOro KaHasa. OcTaTKh OoOMeHa BelleCTB B KPOBHU QUIBTPYIOTCH B IMOYKaX H,
NpOX0/isl 0 MOYEBBIBOAAILMM MYyTAM, HAaKaIllJIMBAlOTCS B MOYEBOM Iy3bIpe, 3a-
TeM Mo4Ya NPOXOJUT Yyepe3 MOUYEeHCNyCKaTeJbHbIA KaHa/l U BbIBOJUTCH HAPYXKy
yepes cHeluaJbHOe 0TBEpPCTHE. BrlZiesieHre MOYH y )KUBOTHBIX MOXKHO U3Y4HTh,
MOJeIUpYysl CUCTEMY.

Heo6xoauMoe 060pyAOBaHUe: KapTOH U L|BeTHas OyMmara, JIMHeHKa, Kjel, HOXKHUILLbI, IJ1a-
CTUKOBBIM HOX, MIEHOIJIACT.

IlpaBu/ia 6€30MaCHOCTH: ﬁ 0 .&

1. ByapTe ocTOpOXKHBI IPU paboTe C MJIACTUKOBBIM HOXXOM, HOKHULIAMHU U T'MOKOM MPOBOJIO-
KOH.

2. He ponyckaiiTe nomnaZjlaHusl 11BeTa Ha BEPXHIOK YacCTb TOJIOBbI PU HCIOJIb30BaHUU LIBET-
HbIX KpacoK.

Ilopsaaok npoBejeHUs1 padoT:

1. 3 neHomnsiacta 6epyT Kycok AjvHOM 10 cm, mupuHON 5 cm, ToamwuHoud 1 cm Bospmure
CTPY4YKOBYyI0 ¢dacosib, HApUcyiTe U o6pexbTe GOpMy NpaBOd U JieBOW MOYKH, HAJIOYEYHUKA,
npeBapUTeJbHO NOATOTOBbTE 0Opasel] NOYKH.

2. BodbMuTe mneHomjgacT AJUHOU 15 cm u mupuHON 15 cm, HapucyWTe paszesiéHHYI Ha
2 4aCcTU HWXKHIOK 4acTb KPOBEHOCHBIX COCYZ0B. [I0CKOJIBKY OJIMH U3 KPOBEHOCHBIX COCYZOB Ile-
peceKkaeTcsl C BETBbIO JIpyroro, BeTBb pa3pe3aeTcs, a 3aTeM BCTaBJISAETCS C OMOLIbI0 KJlesl.

3. Bo3spMuTe B pyKH KyCOK NHUHOIJIACTa AJUHOU 12 cm, mmpuHOA 9 cm, TommuHOM 1 cm U
HapUCyWTe KapTHHY MO4YeBOro my3nips. O6pexxbTe Ty 4YacTh MOYEBOIO My3bIpsl, KOTOpas coxpa-
HUJIA CBOIO GOpMY.

4. O6pexxpTe CpeJHIOI0 4YacTb Mo4deBOro mnysmipsg B ¢opme yauu. [locne «chopmupyite»
MOYEeUCNyCKaTeJbHbIN KaHaJl.

5. U3 ocTaBlIerocs nexHomnJjacta cobepuTe JiBa MOYeHCIIyCKaTeJbHbIX KaHaJa.

6. CiokTe 6yMary B HECKOJIBKO CJIOEB U IPUKJIENTe e€ K YeTbIpeM r'MOKUM npoBoJiokaM. Hc-
N0JIb3yHTeE UX B KaueCTBe KPOBEHOCHBIX COCY/I0B, KaK BXOJAALLYI0 U UCXOASALLYI0 apTePHUI0 U BEHBI.

7. llocne aTOrO0 KaXkAbld OpraH BbIJEeJIEHUS MOYM pacKpacbTe IIBETHBIMHM KpacKaMH B COOT-
BETCTBUHU C LBeTaMH, YKa3aHHbIMHU B 06paslie.

8. YcTaHOBUTE KaXJyl0 apTepHIo, BXOAALLYIO B OYKY, U BeHO3Hble KPOBEHOCHbIE COCYAbI,
KaK [10Ka3aHO Ha pPHUCYHKe.

9. 06'beIMHUTE MOYEBBIBOASAILME NMYTH C MOYKAMU U MOYEBBIM NMY3bIPEM.

10. Beuioxure MNOJIY4MBIIYKOCA MOJ€EJ/Ib HA JIUCT IIJIOTHOT'O KapTOHA.
HagnoyeyHuku

KpoBeHocHbBIH _—
cocyz,

[Touku
ApTtepuranbHbId
KPOBEHOCHBIH COCY[,

MoYeTOYHUKHU

MoueBo# My3bIpb

MOﬂeJlb CUCTEMbI OPraHOB BblJEJIEHUA MOYH.

06cyauTe U caesiaTe BbIBOADI.
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3AZJAHHUA 110 ITTABE VIII

1. Mexc,qy CJIOBaMHy, IpUBEAEHHBIMU B [IEPBOM CTOJ'[6I_le Ta6J’[I/ILU:I, CyliecTByeT CBA3b, BBEJUTE
COOTBETCTBYyIOIlEe MOHATHE B IYCTYIO qul‘/'my TaGJII/IL[bI Ha OCHOBE 3aBHCHMOCTEM.

1. O6bIKHOBEeHHas1 aMéba CokpaTuTesibHasA BaKyoJib

2. [Tayk KpecTOBUK ?

2. PacnosioxkuTe cucTeMy BblZieJIeHUs 10 MOPSAKY V IpeJcTaBUTesel KJjacca penTUINH.

1) Mo4yeBOH My3bIph; 2) MOYeTOYHHUK; 3) Ta3oBBIE TOYKY;

4) MOoYeBbIBOJsIIME MYTH; 5) KJ10aKa.

3. OmpefesnTe COOTBETCTBHME MeXJy INpPU3HAaKaMM, MNPUCYLIMMU OpraHaM BblJleJIeHuUs
YKUBOTHBIX.

BbIAEJ'[I/ITEJ'[bHaH CHCTeMa Ha4MHaeTCd
C [Iaphbl IIOYEK OpraHrU3Ma.

Mouya npoxoJUT Yepe3 MOYEeTOYHUKHU
B MOY€BOU My3bIphb.

Moua npoxoAuT Yyepe3 MOYETOYHUKHU
3. |u nmonazaeT B MOYEBOHW MY3bIPb
Y TaM HaKalJMBaeTCH.

MoueuncnyckaTeJbHbIH KaHa/l OTKPbI-
BaeTcd B KJIOAKY.

BoigesnvTenbHasd cucTeMa HauyMHAETCA
C IIaphbl TA30BbIX IIOYEK.

Moua BBIXOJIUT 4Yepe3 ClienruaJibHOe
6. OTBEpPCTHUE MOYEUCIIYCKAaTEeJIbHOTO
KaHaJia.

A b

4. CoelMHUTE TEPMUHBI C UX KOHKPETHBIMU XapaKTePUCTUKAMHU.

Ne TepMUHbI OTBeT CBoiicTBa
SIBJISIETCS TPeJMEeTOM BbIJIEJIEHUsI TpeJCTaBUTeNerd KJjacca
1. | doTtocuHTeE3 A pea A pea
ayKOB U HAaCEKOMBIX
2. | MeTanebpuauit b BeleCTBO, BbIpabaTbiBaeMoOe pacTeHUSIMU MPOTUB GaKTepUi
3. | Hedpon B 3TO0 6060BU/IHAS YaCTh MOYKHU.
4. | Ta3oBble r IOYKU — BbIJIeJINTEJIbHAsA CUCTEMA Y PbIO
IpoIecc, KOTOPbIH NPOUCXOAUT B OpPraHU3MeE B pe3y/bTaTe
5. | Tpaucnupanus i | Dot p b A p pesy
obMeHa BellecTB, OCTAaTOYHOE BELECTBO.
6. | OpraHusM NOYKH E B OpraHU3Me BBbINOJIHAT QYHKIUIO NOYEK.
7. | MoueBuHa K 3TO NpoLecc UCTIapeHUs BOAbl paCTEHUSMU
g MasbnurueBblie 3 BblJleJINTe/IbHAsA ~CUCTeMa Yy IHpeJjcTaBuUTesed  KJacca
" | cocyabl penTuInH.
Bbl/le/IMTeJIbHAs CUCTeMa NpeJicTaBUTes el | TUNa KoJIb4aThIX
9. | lloyeuHble BopoTa H .
yepBen
3TO NPOLECC, TPOUCXOASLIUN B IUCTOBBIX U 3€JIEHBIX OpTaHax
10. | DuToHIUABI K p uu p AR p
pacTeHUH.

5. B pe3ysibTaTe *KU3HEHHBIX MIPOLECCOB, MPOTEKAIIUX B PaCTUTEJbHOM OpraHu3Me, o6pasy-
I0TCA pa3JIMyHble BelllecTBa. Bbl 3HaeTe, YTO OH BblJeJieT TaKWe BelleCcTBa, Kak Macia, Kaydyk,
HeKTap, cMoJibl, uTOHIUABL Kak Bbl lymMaeTe, Kakue Npo6JeMbl MOTYT ObITh NpPeLOTBpalleHbl
NyTEM OT/ZieJIeHUs BellecTB OT Ux Tesia? O60CHYITe CBOe MHEHHUE.
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[JIABA IX

JABUXEHUE

9.1. AIBUKEHHUE XHUBbIX OPTAHHU3MOB
BBIABJIAEM IPOBJIEMY. IlogBUXXHOCTb — CBOMCTBO,

NpHUCyllee XUBbIM OpraHu3MaM. [loueMy >KUBble OpraHu3- Tponusmbl pacmenut
MbI JABWXKYTCA? PacTeHus Toxe ABUTalOTCA? » domomakcuc e
OTKPBLIBAEM HOBBIE 3HAHHA. Takcuc, TPonusMm, Pomomponusm
doronacTusa. [logBMKHOCTE - OJlHA U3 BaXKHBIX XapakTe- e 'eomponusm e
PUCTHK, MPUCYIIUX KUBbIM OopraHu3MaM. Bce »kuBbIe op- domomponusm

raHMW3Mbl HaXOJSTCS B PETYJISPHOM JBUKeHUU. PacTeHus

JIBUTAIOTCS IMACCUBHO, A )XUBOTHbIE — aKTUBHO. JKUBOTHBIE JIOJDKHBI JIBUTAThCsl aKTHUBHO,
YTOOBI HAUTH MUILY U U30€eXaTh OMacHOCTH YKUBOTHBIE, IBUTAsICh aKTHBHO, MEPEMeIa0TCs
M3 OJIHOTO MecCTa B Jipyroe Mpu U3MeHEHHUHU YCJOBUU OKpYKarollel cpejbl.

[IpocTeiilive o/JHOK/IETOYHbIE OPraHU3Mbl, CIOCOGHBIE CBOGOHO MepeIBUTaThCs, HAPH-
Mep, 6aKTepHH, MOJIOBblE KJETKU PAaCTeHHUM TaKXKe MOJBEPralTCs BJAUSHUIO BHEIIHUX dak-
TOPOB (CBeTa, XUMUUECKHUX BEIECTB, KUC0POoAa). /IBUKeHHEe, TPOUCXO/islee O UX BO3/e-
CTBUEM, HA3bIBAETCs TAKCUCOM. [0 TUNy BJIMSAHUS BHEUIHUX GAKTOPOB TAKCHChl ObIBAIOT
pasHble. OpraHu3Mbl, Takue Kak 3esI€Hasl 3BIVIEHA, XJIaMHUJIOMOHa/a JBMXKYTCS K CBETY C MO-

MOIIbI0 CBOMX >KT'YTHUKOB, TaKoe siBJieHHWe Ha3blBaeTcss pomomakcucom (Puc. 9.1).

[IpegMeTHOE CTEKJIO

PucyHok 9.1. ®OTOTaKCUC Y TPOTOKTHUCTOB.

Ecnu opraHv3M ABIXKETCS B CTOPOHY JAeHCTByoLiero ¢akTopa — 3TO HA3bIBAETCS NO/I0NCU-
me/bHbIU makcuc (Y XJIaMUOMOHA/IbI), €CJIM OPraHU3M Hao60pOT OTAANSAETCS OT JeUCTBYIOIErO
¢dakTopa - 3TO Ha3bIBaeTCs ompuyameabHbviM makcucom (y 06bIKHOBEHHOW aMéObI).

/IBM>KeHUe NpOCTEeNIIMX OpPraHMW3MOB M0J, AEWCTBUEM XHMHUYECKHX BeElleCTB Ha3blBaeTCs
xeMoTakcucoMm (Puc. 9.2). Eciu B cpefly ¢ aMEé6Oil MOJIOXKHTb HEMHOTO MOBAapEHHOW COJIH, TO
OHa CBOJUT BCe BBIPOCThI U MpHOGpeTaeT Lapoo6pa3Hy GopMy. ITO yKasblBaeT Ha HaJUuHUe
Pa3ApaXKMMOCTH Y aMEODBbI.
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IIOBAPEHHOM COMN
PucyHok 9.2. Kak 06bIKHOBEHHasi aMéba pearupyeT C MOBAPEHHOHN COJIBIO.

OZHOKJIETOUHbIE TMPOTOKTHUCTBI MepeJBUTalOTC C TOMOINbI0 JIO)KHOHOXEK, KOTOpble
MOSIBJISIIOTCS ABMXKEHHUEM IIUTOIIa3Mbl (aMEGbI), OJHOTO UJIM HECKOJIBKUX KI'YTHUKOB (3BIJIEHBI) U
pecHuuek (MHPY30pHUH).

PucyHok 9.3. OpraHoujbl IBUKEHUS NNPOTOKTHUCT.
1 - o6bIKHOBEeHHasl aMéba, 2 — 3eJiéHas 3BIJIeHa, 3 - UHPYy30pUsA-TydesibKa.

Y cropoBbIX, BeAyLIUX Napa3suTUYeCKUNA 00pa3 KU3HU, OPraHOU/bl NepeIBIXKEHUs UCUE3JIH.

TponuaM - 3TO COCTOSIHUE, NPU KOTOPOM OpraHbl pacTEHUM pacTyT MO HaNpaBJEeHUIO K
JnercTByoleMy GakTopy (nos1o0xcumenbHsvlill) UK PacTyT B MPOTUBOIOJIOXKHOM HalpaBJeHUH 0
OTHOILEHUIO K dakTopy (ompuyamenwvHbiii). Hanpumep, KopeHb pacTeHHUs PacTET IJyOOKO B
3eMJie, a cTebesib pacTET B CTOPOHY CBETA.

PacTuTe/ibHble TPONMU3MBI SIBJSIOTCA OJHUM M3 MEXaHU3MOB alalTallUd K HU3MEHEeHUsIM
OKpyatouleld cpeabl. Ha pocT pacTeHUM BJAMAIOT Takhe GakKTOpbl, KaK CBeT, rpaBUTaLUs
3emsy, TeMmiepatypa. [lo Tuny Bauswouero ¢akTopa pasavyaroT GOTOTPONH3M, TeOTPOMHU3M,
TUTMOTPONU3M U MHOTHE APyTrHe BUJbI.

®omomponusm - (rped. photos — «CBeT», tropos — «IOBOPOT») — POCT pacTEHHWH B CTOPOHY
ceeta (Puc. 9.4-9.5).

PucyHok 9.4. ®oToTponu3M y pacTeHHU.
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PucyHok 9.5. ®oTOTpONU3M B pacTEHUSIX.

Teomponu3m - cOCOOHOCTb OPraHOB PACTEHUH NPUHHUMATb OINpe/ieIEHHOE IMOJIOKEHHE IOJ
BJIUSIHMEM 3eMHOro nputskeHus (Puc. 9.6). [eoTponusM o4yeHb BakeH JJ1s1 KU3HU pacTeHUU. Ko-
peHb pacTET M0 HaNpaBJIEHUIO JEeHUCTBUSA CUJIbl 3eMHOTO NPUTSXKEHUS, TO €CTh K LIeHTPY 3eMJIU.

Tuemomponusm - 3TO CIOCOOGHOCTb OPraHOB PacCTEHUH M3rubaTbCcsa NPpU MeXaHU4YeCKOM KOH-
takTe (Puc. 9.7). HanpumMmep, 71033, U3 KOTOPOU 06pasyeTcsi BUHOTPa/l, UMeeT YCUKH, KOTOPbIe NPHU
NPUKOCHOBEHUHM K OIOpe CBOpauMBaloTcsA B Heé. Mcnosib3ys 3Ty 0C0O6eHHOCTb pacTeHUH, MOXKHO

C034aBaThb 6oJIbIIHE BUHOT'PAAHHUKMH.

Pucynok 9.6. BcxoxecTb ceMsiH Pucynok 9.7. llpu BhIpallUBaHUH JIO3bI
reoTPOINM3M Ha BBIXOJE. TUTMOTPOIH3M.

Hactus - fABWXKeHUsI OpPraHOB pACTEHUM, KOTOpPble OOYCJIOBJIEHbI OCOGEHHOCTSIMU CaMOTO
pacTeHUs1 U MPOSIBJISIOTCS MPU BO3JIeUCTBUH PAaKTOPOB OKpY Kalolllel cpeJibl.

domoHacmusi - 3TO [ABW)KEHHWE OPTraHOB paCTeHWH TMO0J BJIMSIHUEM HaIpaBJEeHHOr0 U
NPOCTPAHCTBEHHO paBHOMepHOTO ocBelieHus (Puc. 9.8). HanpuMmep, 11BETKH HEKOTOPbBIX PaCTEHUH
pPacKpBIBAlOTCS Ha paccBeTe, a Ha 3aKaTe 3aKpbIBAlOTCA (MOZOPOXKHUK, TIOJIbIIAH), a IIBETKH
JIPyTUX pacTeHUH, Ha060pOT, HAYMHAIOT PACKPBIBATbCS Ha 3aKaTe, 3aKPbIBAIOTCS Ha paccBeTe
(HouHag KpacaBula).
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PucyHok 9.8. ®oToHacTUsA y pacTEeHUH.




Y HaceKOMOSIIHBIX pacTeHUH U3MeHeHa popMa JIUCTbEB, OHU MPUCIIOCOGJIEHBI K JIOBJIE HAce-
koMmbIxX (Puc. 9.9).

PucyHOK 9.9. Hoctuueckoe ABHXXEHHWE JIMCTbEB Y HACEKOMOAAHbIX paCTEHHﬁ.

AEJIAEM BbIBO/bI

o Takcucel - JBUraTesibHble peakLMU CBOOOAHO IepesBUralIIUXCd MHUKPOOPraHU3MOB
NPOCTEMIIUX W OTAEeJbHBIX 4YacTed KjaeToK. POTOTponusM, reoTponusM, TUTMOTPONU3M -
M3MeHeHUe HallpaBJIeHHWs pOCTa OPraHOB y pacTeHUM MOoJ JleHMCTBHMEeM pa3JMYHbIX (GaKTOpOB.
HacTtus - ABU>KEHUs OpPraHOB pacTeHUU, KOTOpble He UMEIT ONpe/eIeHHOTO HallpaBJeHus.

INPUMEHAEM HOBbBIE 3HAHHUA
3HaHUe M NOHMMaHUe

1. YTo BbI MOHMMaeTe NoJ, MPOLeCCOM «TaKCHUC»?

2. O6bsICHUTE 3HAUYEeHUEe SIBJEHUS] TUTMOTPONM3Ma B )KU3HU PACTEHUU.
3. UTo Takoe «TpONMU3M» U KaKue ero BU/bl Bbl 3HaeTe?

4. PacckaxxnTe, Kakoe 3Ha4YeHHe UMeeT CBeT B »KM3HU pPaCTEeHUH.
Ilpumenenue. OnpegenuTte CBA3b MeX/Ay TPONIU3MOM U €ro BHUJAMU.
Anasus. [IpoananusupyiTe npouecc reoTponusMa.

Cunre3. Ilo HU3Yy4Y€HHUIO BJIHUAHUA CBETA HA PACTEHUA NNPOBEAUTE OIIbITHI. HOAFOTOBbTe pe3eHTa-
IOHWUI0 O 3HAa4Y€HHUH CBE€Ta B }KH3HHU paCTEHHﬁ.

Ouenka. KakoBbl 0CO6GEHHOCTH 3aKOHOMEPHOCTH SIBJIEHUS 3apgaHue
TUIMOTPONM3Ma, ero NpakKTUYeCcKoe 3HaueHue B CeJbCKOM XO- [lona6aronanTe sIBJIEHUE
3saicTBe? O6OCHYHTE CBOM OTBET. doToTponusMa y KOMHATHBIX
pacTeHui.

9.2. [IPOEKTHAA PABOTA.
HABJIIOAEHUE 3A ABJIEHUAMU I'EOTPOIIU3MA, $OTOTPOIIU3MA,
®OTOHACTUU Y PACTEHUH

Leab: u3y4uTh sABJeHUsA GoToTponusMa, GOTOHACTUH, Fe0OTPONU3Ma, MPOUCXOSAIINX B pac-
TEHUSIX, U C/ieJIaTh BbIBO/IbL.

1. Ha6oaeHue siBjieHUusA GpoTOTpONU3Ma, NPOUCXOANIETO Y PaCTeHUI.

B pacTeHUsiX NPOUCXOAST SIBJIEHUs IOJIO)KUTEJbHOIO M OTPHULLATEJSbHOTO
TponusMa. Eciv pacTeHue noj, BAUsSHHEM pa3fpaXKUTessl U3rubaeTcs K UCTOY-
HUKY, TO 3TO MOJIOXKUTEJbHBIA TPONU3M, a €CJIM OHO U3rubaeTcss B IPOTHUBOIMO-
JIO)KHYIO CTOPOHY OT pPasApaKUTeJis, TO 3TO OTPUIATeJbHbIH TpomusMm. Tpo-
NM3Mbl UTPAIOT GOJIBIIYIO POJIb B KM3HU pacTeHHUs. PacTeHus mojBeprawTcs
M3MEHEeHHUAM OKpYKallLlel cpefibl U3-3a sBJIeHUs TPONMMU3Ma, pacTeHHUs PACTyT, pa3BUBAIOTCA U
aJlalnTUPYIOTCS.

HeoGxoauMoe 060pyJoBaHue: pacTeHHs C KOPOTKUM BEreTallMOHHBIM MEPUOJOM (HaMpH-
Mep, BbIpallleHHble B TOpIIKe POCTKH MOMUJOpPA M APYTrUX PacTEeHHU), 3JIeKTpUYecKas JaMIa,

TepMoMeTp, ¢oToamnmnapar.




IIpaBuia 6€30MaCHOCTH: @ G ‘,fi‘\.l & & &

1. Ilpu BbINOJIHEHUU PAbOTHI HY>KHO COOJIIOAATH NpaBuJa 6€30MacHOCTU. byabTe ocTOpOX-
HbI [IpY [lepeHoCce [[BETOYHOI0 ropllKa € CaXKeHI|eM ToMaTa.

2. ByibTe OCTOPOHBI IPU UCI0JIb30BAaHUHU 3JIEKTPUYECKOW JIaMIIbl, TEpMOMeETpa, ¢poToarn-
napara B Inpolecce paboThl.

Ilopsagok paGoThI:

1. B ropumku cakaloT poCTKU IIOMU/I0pa OAMHAKOBOro pasmepa (Puc. a).

2. [lepeHecrTe 11BETOYHbIE TOPLIKA B KOMHATy C MOCTOSHHOM TeMIepaTypod U MOJIOKUTE
OJIUH U3 rOpUIKOB Ha 60k. [loMecTuTe npeaMeT Tak, YTOObBI OH He cABUHYJICA ¢ MecTa (Puc. 6).

3. Bropo#i ropiuiok ycTaHOBUTE Ha OO'bEKT B MPOUCXO/sIIME B KaX/JoM pacteHuu (Puc. 8).

4. BHMMaTe/JIbHO U3Y4YUTe NPOLLECChl, MPOUCXOAALIMe B KaX/OM pPACTeHHUHU.

5. OTMeTbTe U3MeHeHUs, IPOUCXOSIIMEe KaX/bli IeHb B POCTKax, BbIpalllUBaeMbIX Ha 060UX
ropukax. Cesaite ¢oTO U pacloJIOKUTE €ro B TabJIUILy, IPUBEJLEHHYIO HIXE.

6. [locTapaiiTech noAAepKUBaTh OJUHAKOBYI0 KOMHATHY0 TeMmnepatypy: 20 - 25 °C.

fBneHue ¢poToTponU3Ma y pacTeHUN

06cyauTe U caeslaiiTe BbIBOJBDI.

1. [ToueMy oiMH U3 JIENECTKOB ObLJI CMELEH Ha OOK, a APYrod — B NPOTUBOIOJIOKHOM I0JIO-
)keHUU? OO'BSICHUTE CBOIO TOYKY 3pEHMUSI.

2. fiBnenue poTOTpONK3Ma MOKHO HABGJIIOAATH TOJBKO Y MOJIOJbIX POCTKOB. A MOXXHO JIK 3TO

sIBJIeHUe HabJII0ZIaTh U Y KYCTAPHUKOB U JlepeBbeB?

Nun 2 3 4 5 6 7 8 9 10
JeHb | JOeHb | AeHb | JleHb | AeHb | JeHb | AeHb | [eHb JeHb
20 - 25 °C
H3o06pakeHune
pacTreHus

2. Ha61oaenne siBieHUss GOTOHACTUM, IPOUCXOAALIETO Y PACTEHUH.

PacTeHus1 mopaXkaroT Jiro/iell CBOMMU 4YyJilecaMU. B 4acTHOCTH, y HUX Pa3BUTHI JABUKEHUS Op-
raHOB pacTeHUH, NPUCIOCOOIEHHbIE K Yepel0BaHUIO AHS U HOYM, IPH 3TOM IIBETKU HEKOTOPBIX
pacTeHU OTKPBIBAIOTCS HA PAcCBeTe, a Ha 3aKaTe 3aKPbIBAIOTCS WJIM, HA000POT, PACKPbIBAIOTCS
Ha 3aKaTe, 3aKpbIBAlOTCSl HA paccBeTe. JTO sBJeHHe B HayKe HasbiBaeTcsl GOTOHACTHS.

HeoGxoauMoe 0GopyaoBaHMe: KyJbTypHble PacTeHHUs1 (HapuUMep, THIOJbIAH, MOJ0POXKHUK,
MoJIo4yai), 3JIeKTpUyeckas JlaMIa, KAPTUHKH, B KOTOPBIX 3aledyaTsieHo siBjieHue GOTOHACTUM.

IlpaBua 6e30MacHOCTH: “;} 0 .& & & ,&_

1. Henb3st TporaThb WM ONpeJie/isiTh 3alaX HE3HAKOMbIX PACTEHUH, pacTyLIMX B OKpYKaloLel
cpefe. OHM MOTYT ObITh TOKCUYHBIMHU.
2. B npouecce paboThbl aKKypaTHO UCHOJIb3YyHUTe 3JIEKTPUYECKYIO JIAMILY.

Ilopsagok paGoThI:

1. Ha6ﬂmﬂaﬁTe 3a I B€TaMU THOJIBIIAHOB M MOAOPOXKHHWKA B IHEBHOE BpeMA U Ha 3aKaTe.
2. HabsroaiiTe 3a nBeTaMu pacTeHHUsI MOJIOYall Ha 3aKaTe W Ha paccBeTe.

3. O6bsACHUTE, B YeM CXOJCTBO 3THUX JABYX pPacCTeHHUM.
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4. Ha ocHOBe BalllMX T€OpPeTHYECKHX 3HAHUW TILATEJbHO U3y4YUTe U300pakeHuss GOoTOTpo-
nu3Ma u poroHacTuu B nyHkrax 1.1, 1.2, 2.1. ¥ 2.2., onUIIUTE CXOACTBA U pPa3JiM4yHvs B MOBeJe-
HUU pacTeHUH.

5. B Tabsiuiie 3anosiHuTe HHGOPMAILMIO 00 U3MEHEHHUSX, KOTOpPbIe MPOUCXOJAUJIN B PACTEHUSX
B XOJle SKCIIepUMEeHTa.

2.1 2.2

doToHacTUA y pacTeHUH

O6cyauTe U caesiaiiTe BbIBOABI.

1. OAMHAKOBO JIM NPOXOAUT GOTOHACTHUS Y BceX pacTeHUi? OB6OCHYITe CBOM OTBET.

2. Yto obwero Mexay ¢poToHacTUEX U POTOTPONHU3IMOM?

3. O6'bsiCHUTE NpOLEeCChl, MIPOUCXO/AIINE B OpraHaX pacTeHUH Ha OCHOBe siBJieHUs QOTOHa-
CTHMY, @ 3aTeM cJieslaliTe BbIBOJbI.

HasBaHue Buja pacreHus HWHTepBa/1 BpeMeHH, B TeYeHHe KOTOPOro
HaOJII0JaeTcs Npounecc

C 5:00 ytpa 06en c 12:00 C 17:00 Beuepa
Jo 8:00 Jo 14:00 Jo 21:00

TrosibnaH Uau IMOAOPONKHHK

HouHas KpacCaBHlla

3. U3yyeHue ABWKEHMA reoTponu3Ma B KOPHEBOW CUCTEMe PaCTeHMI.

PocT pacTeHUl B OTBET Ha IPaBUTAIMI0 HAa3bIBAETCH T€OTPOMU3MOM. [€0TpONM3M — 3TO BaXK-
HO JJ1s1 »KU3HU PacTeHHUH, MOTOMY YTO MMEHHO OH pacloJiaraeT ¥ KOHTPOJIMPYET POCT KOpHeH
TOJILKO B OINpeJieJIEHHOM HalpaBJIeHUH. YKe Ha CTaJlMy MpopacTaHusl paccaJbl MOXXHO HabJIo-
JlaTh, YTO CHCTeMa KOpPHEeH W MOoYeK pacTeHUus UAET MO HalpaBJeHHIO pajiuyca 3eMJIH.

Heo6xoaumoe 06OpyJOBaHUeE: ceMeHa XJIOMYAaTHUKA, POCTKU $acoyu WU APYyroro pacre-
HUS, CTEKJITHHAs IJIACTUHKA, KapTOHHas 6GyMmara, HUTKA, JIMHelKa, OysnaBka, 6aHka 1000 ml.,
6aHKa, BOJla, TEPMOCTAT.

IlpaBusa 6€30MACHOCTH: ﬂ} G .& & & ,&_

1. Korza Bbl paboTaeTe CO CTEK/IIHHOM MJIAaCTUHKOM, TEPMOCTATOM, COCPeJIOTOYbTE CBOE BHU-
MaHHe Ha HUX.

2. ByabTe BHMMaTe/IbHBI IIPU paboTe C 3JIeKTPUYECKOH JIaMIIOH.

IMopsaaok pa6boThI:

1. O6epHUTE CTEKJISHHYIO JIACTUHY 6yMaroi TOJLMUHOW B 1-2 cm. Ud 4-5 C/1I0IMU KyCOYKOB
KapTOHHOU OyMard U nepeBsiKUTE MOJIydeHHOe HUTKOM.

2. lIpukpenuTe ceMs, KOpeHb KOTOPOr'0 BbIPOC B BEPTHUKaJIbHOM I0JIOKEHHUH, K KapTOHHOU
Gymare ¢ IOMOIIbIO OYJIaBKHU.

3. Ha gHO noAroTOB/IEHHOM CTEKJISHHOM OaHKM C BOJOM INOJIOKUTE CeMeHa, a Bepx OaHKHU
3aKpOUTE CTEKJSAHHON KPbIIIKOH.
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4, TlomecTuTe 6GaHKy C CeMEHaMH B TepPMOCTAT, YTOObI CO3/4aTh HOPMAJIbHYI TeMIepaTypy.
[Tocse Toro, Kak AJIMHA Pa3poCHIerocss KOPHS U CTeO6JIs JOCTUTHYT NMpuMepHo 5-10 mm, MOXXHO
NPUCTYNATh K YKOPEHEHUIO: I0JIOXKUTE pacTeHue CTebsieM, a KOpHEM BBEPX.

5. Uepe3 HECKOJIbKO JHEW OTMeTbTe HW3MEHEHHUs, KOTOpble MPOU3OIJIN COIJIACHO 3aKOHaM
rpaBUTalUM 3eMJu: cTebesib HallpaBJieH BBEpX, a KOpeHb BHU3. MOXXHO TakXXe OTMETHUTb, YTO
POCTOK BBIPOC.

6. 3anucaTb B TeTpa/b NPOJO/KEHUEe U 3aKJ/0YeHHe ONbITa, HAPUCOBATh KaPTUHKY.

[eoTponusM B pacTeHUH.

06cyauTe U caesaiTe BBIBOA:

1. O6bsACHUTE CXO/CTBA fIBJIEHUH reoTponusMa U GOTOHACTUH.

2. B npoBeIEHHOM 3KCIIEPUMEHTE paCTyllasl 4YacTb KOPHS Oblia NepeBEPHYTa BBEPX JHOM, B
4yéM MpUYMHA TOTO, YTO 3TA YaCTh CTaJa pacTU BHU3?

3. Kakoe 3HaueHue uMeeT siBJIeHME reOTPONM3Ma B KU3HU PACTEHUU, IPUBEAUTE NPUMEPHI
U cAeslaliTe BBIBOJ,

9.3. OPTAHbI NEPEABUKEHUA BECIIO3BOHOYHbIX

BbIABJIAEM IIPOBJIEMY. Kakoe 3HayeHHe HMeeT JBU- Ikmodepma * IHmodepma

JKeHHe JIJid )KUBOTHBIX? Kak ABUXKYTCA »KUBOTHbIE? * Kosvyesast mvluya
e [IpodosbHas mvluya
OTKPBIBAEM HOBBIE 3HAHHWA. [BukeHUe - OLHO U3 Mapanoduu s PeakmusHbie

B2XKHBIX CBOMCTB KMBbIX OpraHM3MOB. Bce xuBble OpraHus- dsuceHUS

Mbl, 0COGEHHO BC€ XMBOTHbIE, HAXOAATCA B IOCTOSHHOM

ABWXeHHUH. ’KMBOTHBIE JIOJIKHBI NPOABJATL aKTUBHOCTD, JBUTAaThCA, YTOObI HAXOAUTh IHILY W
3alMLATbCA OT ONACHOCTH.

CTpoeHHe OPraHOB JBHXKEHHUS KUBOTHBIX 3aBUCUT OT UX CpeJibl OOMTaHHUH.

Baarogapa coxpauieHusM MBbIIIEYHbIX BOJIOKOH KMBOTHbIE JBHUTAIOTCA. Y KUILIEYHOIIOJIOCT-
HBIX JIBXKE€HHE NIPOUCXOAUT 3a CYET MbILIEYHBIX KJIE€TOK 3KTOJePMaJIbHOI0 U 3HTOJEPMalbHOrO
cjos TeJa.

Y KOJIbYaThIX, MJIOCKUX, KPYIJIbIX Y€pBEH M0/, 3MUTEJHeM PACIOJIOXKeHbl KOJbIEBble U NpO-
Zl0JIbHbIE MBIIILbI, 6J1aroaps KOTOPbIM OHH JIBUTAKOTCH.

PucyHok 9.10. O6u1uii BUJ, peCHUYHbIX PucyHok 9.11. 061U BUJ, OPraHOB
3MUTe/IMaJbHbIX KJIETOK IJIaHApHH. JIBI>KEHUSI Hepeu/bl.
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Tesi0 peCHUYHBIX YepBe, NprHa/JiexallluxX K TUIY IJIOCKUX YepBel, IOBEPXHOCTb TeJia Mo-
KpbITa 3MUTEJUATbHBIMU KaeTKaMu (Puc. 9.10). 3TH KJIETKU CHAGXKeHbl peCHUYKAMU, C TTOMOIIbIO
KOTOpBIX 6OeJsias MJaHApUSA JIaBaeT B BOJE.

Y cocasibIIMKOB U JIEHTOYHBIX, IIJIOCKUX YepPBEMN, IPUCIIOCOBIEHHb] K Tapa3uTUYeCcKoOMy 06pa-
3y ’KM3HU (NeYEHOYHbIN YepBb, JEHTOUYHbIM YepBb KPYIHOTO POraToro CKOTa), KPYIVIbIX YepBei
(uestoBeyeckasi ackapuzia) OTCYTCTBYIOT OpraHbl JIBHXKEHHUS.

Y MHOromeTHHKOBbIX YepBeH Tes0 MOKPHITO MHOTOYHCJEHHbIMU JJMHHBIMY LIeTUHKAMHU.
[lleTUHKX Ny4YKaMU CUAAT HA MbIIIEYHbIX BbIPOCTAX, PACHOJIO)KEHHbIX HAa OGOKOBBIX CTOpPOHAX
Kaxkgoro cermeHTa (Puc. 9.11).

Oprasbl JBMKeHHUSI MOJIJIIOCKOB COCTOSAT U3 MYCKYJMUCTbIX HOT (Puc. 9.12-9.13).

PucyHok 9.12. OpraH nepejBUKeHUA PucyHok 9.13. OpraH nepejBWXeHU4.
IPECHOBOJHOTO LIMJIOXBOCTA.

Y rosI0BOHOrMX nepejHsIi 4aCTb HOTH BHJIOU3MEHsSETCS U 00pa3dyeT Ilynasjbla. ¥ OCHO-
BaHHUS HOT MMeeTCs1 BOPOHKa. Yepe3 clelMa/ibHYIO IlleJib B MAaHTHUHHYI MOJIOCTb MOCTyHaeT
BOAA. HpI/I COKpalll€eHUHU MAaHTHHU NPOUCXOAWUT 3aMbIKaHHE 1I€JIM, 4 BOJa U3 MaHTHUHUHOU MOJIOCTHU
Yyepe3 BOPOHKY BbITAJIKUBAETCS OOJIBIION CUJION HApYXKy, U MOJUIIOCK COBEpIIAaeT PEeaKTHBHOE
JBUKEHMe.

Tesl0 YJIEHHCTOHOTMX MOKPBITO TBEPABIM XUTHHOBBIM IOKPOBOM, KOTOPBIH CJIYXKUT Ha-
PYXHBIM OIIOPHBIM CKeJIETOM. K HEeMYy INPUKPENJIAKTCA MbIIIIbl BHYTPEHHUX OPraHoB H
HOT. Y TpeJACTaBUTEJEH 3TOr0 THIA OpraHAMH JIBMXKEHHs SIBJSIOTCS MOAJUMHHBIE XOJUJIbHbIE
Horu. Y paKOO6p33HbIX MU TNayKOB KOHEYHOCTH PACHOJIOKEHbI B IrOJIOBOT'pyAH, Y HACEKOMBIX -
B TPYZHOM OT/EJIE.

KoHeyHOCTH y OpraHM3aMoB UMeWT pa3HooOpa3Hoe cTpoeHre. Hanmpumep, y pakoo6pasHbIX 5
nap, y IayKoB 4YeTbipe Maphbl, y HACEKOMbIX — TPHU Napbl. KOHEYHOCTH paKooOGpa3HbIX 00Pa3yHOT
KJEUIHW, KOHEYHOCTH y KJIellel, MayKoB U HACEKOMbIX CHabGXeHbl KOroTkaMu. OT KaXA0ro
OpIOIIHOTO YJIEHWKA OTXOAAT MO Mape OPIOUIHBIX HOMXEK.

Cpena 0oOWTaHHS OKa3bIBaeT OOJIbIIOE BJIMSHHE Ha CTPOEHHE HACEKOMbBbIX. Y HaCEKOMBIX,
MOJI3AI0LIUX 110 3eMJie, KOHEYHOCTH UMEIOT OJJMHAKOBbIM pa3Mep. Y NPSMOKPbUIbIX 3aIHUE HOTH
CUJIbHO Pa3BUTbl, OHU NEePEeJBUTAlOTCA MNPBbDKKAMU. Y KyKa-BOJOMEPKHU U MPYLOBOH BOJLOMEPKHU
KOHEYHOCTHU MpeBpaileHbl B Becsa (Puc. 9.14). [lepejHMe KOHEYHOCTH CKapabesi, >KUBYIIEro B
MOYBe, MpeBpallleHbl B JIONMAaTO0Opa3Hyw ¢opmy.

PucyHok 9.14. OpraHbl nepeJBUKEHUS Y MPeACTaBUTEeN TUIA YIEHUCTOHOTHX.

1. Peuno#i pak. 2. XKenTblii ckopnuoH. 3. 3esiéHasg 6pOH30BKa. 4. BoAsSTHOH KYK.
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PucyHok 9.15. 3 mapbl HOT y PucyHok 9.16. T'pyaHble U OPIOIIHBIE
B3pOCJON 6a60YKHU. HOXKKH JINUUHKH 6a00YKH.

B nepesBMKeHUH HACEKOMbBIX Haps/ly C HOraMH Y4acTBYIOT U Kpblibs (Puc. 9.15-9.16).

W

PucyHnok 9.17. llocTenbHBIN KJIOI. PucyHok 9.18. ButoxA.

Y HaceKoMbIX, BeAYLIMX NMapa3uTHYECKUH 06pa3 KU3HU — MOCTeJbHbIE KJIOMbI, 6JIOXH, BIIX —
peayuupoBaHbl KpbLibs (Puc. 9.17-9.18).

JAEJIAEM BbIBO/IbI

e JIBMKeHUe fABJAETCA BaXKHbIM CBOMCTBOM BCeX KMBbIX OpPraHU3MOB. /|BHXKeHHe KHUBOT-
HBIX OCYIIEeCTBJIAETCA MbILIeYHBIMUA BOJIOKHAMH, KOTOpble 00/1a/Jlal0T 0CO60H COKpaTHUTEeJbHOU
crnoco6HocThl0. OpraHsl NepeJBUKEHUS KUBOTHBIX YCTPOEHBI MO-pa3HOMY. Tak Kak >XMBOTHbIE
NPUCIIOCO6EeHBI CYLeCTBOBATh B Pa3HbIX YCIOBUAX CpeJibl 0OUTaHHUS.

INPUMEHAEM HOBBIE 3HAHUA

3HaHUe U NTOHUMaHHe

1. OnuinTe, KaKoe 3HaYeHHe B KM3HH KUBOTHBIX UMEET [BHKEHHUeE.

2. PacckaxuTe, y KaKUX KUBOTHBIX HCYE3JIM OpPraHbl JBUKEHUS.

3. OnpepennTe, y KaKUX KMBOTHBIX [TIEPBbIMU NMOABUIUCh OPraHbl ABUKEHMUS.

4. [laitte nHOpMaLMIO O NPHUCIOCOBJEHHUU K yCJIOBHUSAM OKpY’Kalolled cpefibl OpPraHoB JIBHXKe-
HUS HACEKOMBIX.

HpIdMeHEHI/Ie. BbIIBUTBH CXOACTBO B OpraHax ABUMXEHHA paKa MW CKOPIIKMOHA.

Anasnus. OnpepesnuTte CXOA4CTBO W pas/inuus OPraHOB [BU-
»KeHUsl OJHOKJ/IeTOYHbIX U KHULIEYHOIOJOCTHBIX.

3aganue
CunTe3. [loAroToBbBTE Mpe3eHTalMI0 00 Y/Iy4lleHUH opra-
HOB /IBIPKEHUS] HACEKOMBIX IPHUCIOCO6JIeHHMEM K OKpY»Katolei [IpociesuTe 3a TeM, Kak
cpefie. JOX/JeBOW 4YepBb JBUIAETCH.
OueHka. Onpe/ie/InTe 3aKOHOMEPHOCTH ycoBeplleHcTBoBa- | OOBACHUTE, KaK MPHU COKpa-
HHS OpPraHOB JBU)KEeHUS y peAcTaBUTes el TUla YieHUCToOHo- ~ IIEHHWHU KOJIbIEBBIX HJIK IPO-
IUX U PAaCCKOKUTE CBOUM OZHOKJIACCHUKAM. JOJIbHBIX MBI, IPOUCXOAUT

M3MeHeHHe POpMBbI TeJa.
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9.4. IABOPATOPHOE 3AHATHE.
HABJIIOAEHUE 3A NEPEABUKEHUEM UH®Y30PUHU TYPE/IbKHU

Llenb: U3y4uTh nepeBuxKeHre UHPY30pUH TydeNbKH C IOMOLIBI0 MUKPO-
CKoTma.

BrniepBble MH)Y30pHU ObLIM OOHAPYKEHbI B CEHHOM HacToe. CJI0BO «MHPY30-
pusi» TakKe Ha JIAThIHU O3HAYaeT «KUBOTHbIE, OOUTAIOIME B CEHHOM HaCTOEe».
Huoy3opus Ttydenbka o6UTaeT B BOJloOEMAaxX C GOJIbLUIMM COAEPKAHHWEM Opra-
HHUYeCKUX BelecTB. Teso eé coctapisieT okoJsio 0,1 - 0,3 mm AJIMHBI U 110 CBOEU
dopMe HamOMHUHAET MO/A0LIBY 00yBU. Ha MOBEpPXHOCTH TeJsia pacrnosiodKeHO MHO-
»KeCTBO pecHUYeK. bsiarosapst BoJIHOOGPa3HBIM JIBIXKEHUSM pecHHUYEeK TydesibKa MepeBUraeTcs
B BOJZIE TYNbIM KOHIIOM TeJIa.

Heo6xoauMoe 060pyJ0BaHUe: MUKPOCKON, CEHHbIA pacTBOp 2 - 3-HeJesIbHOM JAaBHOCTH,
npeaMeTHbBIE U MIOKPOBHbBIE CTEKJIA, KyCOYEK BaThl, MUIETKA, HOXKHUIbI, pUIbTPOBaIbHAsS OyMara.

IIpaBuia 6€30MaCHOCTH: ﬂ} 0 .& ,-‘i\., ,&_

1. [Ipy Ucno/b30BaHUM HOXKHULL CJIElyeT OCTeperaThCcsl IPUKOCHOBEHUN K cebe U ToBapHUIlaM
Y BOSHUKHOBEHUS HENPUATHBIX CUTYalUM.

2. BospMuTe MuUKponpenapaT 3a 60KOBble Kpasi 60JIbIIUM M YKa3aTeJbHbIM MaJbllaMHU.

3.YTo6bl He pa3faBUTh NIpenapart, lepexo/, 0T MaJor0 YBeJIUYUTENbHOTO 00'beKTUBA B 60JIb-
IIIOMY HY>KHO OCYILEeCTBJIATH [IJIABHO U OCTOPOXKHO.

Ilopsagok paGoThI:
1. 15 - 20 kamnesib HaCTOSA CEHBI C KYJbTYPOU TydesieK nepeHecuTe MUIEeTKOW Ha NpeJMeTHOe
CTEKJIO.
2. lng 3amMe/iieHUs ABUKEHHUS TYPesbKU MOJT0XKUTE
B KaIlJII0 C MHPY30pHUSIMU HECKOJIbKO BOJIOKOH BaThl.
3. HakpoiiTe MOKPOBHBIM CTEKJIOM, U3JIUIIKH BOJBI
OCTOPOXKHO YaJIUTe M0JI0CKOU PUIbTPOBAIbHON OyMa-
TU.
4. CHayaJsla pacCMOTPUTE UMHPY30pUU NPU MaJoM, a
3aTeM — NpU 60JIbLUIOM 0O'bEKTUBE.
5. O6bpaTMTe BHMMaHHE Ha OCOOEHHOCTb HWHY30-
puil TydpesibKU HaKaMJUBATbCS BOKPYT OpPraHUYECKUX
YacTUL, UM XJI0MYaTOOYMaKHBIX BOJIOKOH B BH/JIE CKO-
NJIEHUU.
6. Ha6uitofjaiiTe 3a TOKOM BOJbI, CO3/laBaeMbIM pa-
60TOM pecHUYEeK BOKPYT TeJsa, U 0OCOOEHHO MO KpasM
POTOBOTO yIIy6JieHUsI TYPesSbKHU. - — a,
7. ObpaTuTe BHMMaHUe M0/ MUKPOCKOIIOM Ha /iBU- }/ b
»KeHUe MHPY30pHUH C TOMOLIbI0 peCHUYEK.

Pe3ynbraT: UHOy30pusa-Tydesbka nepeaBUTraeTcs - — —
TYIBIM KOHLOM BIIEpEL.

0O6cyauTe U caesiaiiTe BbIBOJ;: l

1. llpuBeauTe NpUMeEpHI, YEM OT/IMYaeTcsd UHPY30- Rl
pusa-Tydesibka OT APYrUX NPOCTENLINX. ‘ Bl g ‘

2. B kakux nensgx B pacTBop ¢ MHPY30pHUSIMHU KJa- Ny G g "o
JIYT HECKOJIbKO BOJIOKOH BaTbl. OO'bSICHUTE 3TO 0O6CTO- —— -
SATEeJNbCTBO.

3. KakuMu 4depTtamu JBMKeHHe UHPY30pUH TydesbKH OT- PasMHOXeHHe HHPY30pUH

% ?
JIN4aeTCd OT MpPOCTEeUIINX OpraHu3MoOB! Tyd)eJIbKI/I B CEHOKoOcCe.
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9.5. OIIOPHO-ABUTATE/IbHBIE OPTAHBI II03BOHOYHbIX

BbIABJIAEM IIPOBJIEMY. 3HaeTe /M BbI, KaK NepesBU-
ralTcs pblba, JATylIKa, fALepUla, 3Mes, NTHULA, JOIIAJb,
JieTyyde MbllIU? KakuMu oT[eslaMyu HEPBHOU CUCTEMbI KOH-
TPOJIMPYeTCA JABUXKEHUE KUBOTHBIX?

Ilo380HOYHbIE * [I108HUKU
e Ckesiem » Yepen o Kocmb
Yepena ¢ Konuukosbie
Jces1e3vl

OTKPBIBAEM HOBBIE 3HAHUAA. OpraHbl IBUXEHUS KU-

BOTHBIX COBEPLIEHCTBOBAJIUCh B CBA3U C UX Cpelol obuTaHus. baarojaps [BUKEHUIO KHUBbIX
OpPraHM3MOB Ha Halllell IJlaHeTe OHU paclpoCTpPaHeHbl B pas3/M4YHbIX 06sacTax (aTMocdepa,
ruzipocdepa, sutochepa). [logBUKHOCTL NO3BOHOYHBIX KMBOTHBIX CBf3aHa C YPOBHEM pa3BH-
THUSl OMOPHO-JBUraTesIbHbIX cucTeM. ONOpHO-ABUraTe/bHAasA CUCTEMa BKJIIOYAeT B cebs CKeJsieT
Y MBbILIIBI.

MpbInbl JTaHLLETHUKA pacloJiokKeHbl 10 60KaM B BU/Je JJIMHHBIX JIEHT, UAYLHUX BJOJIb TeJa.
JIBM>KeTCA JIaHIeTHUK JJOBOJIbHO NMPUMUTUBHO. OH IJIaBaeT WJIM 3apblBaeTCs B MECOK, U3rubas
CBOE TeJI0 B pa3Hble CTOPOHBbL. X0pJa AJisi MBI JIaHLleTHUKA TaKXXe CAY>KaT ONOpOH.

[Tocko/IbKY pbIOBI MPUCIIOCO6JIEHB] K )KU3HU B BOJAHOMW Cpe/ie, UX MJIaBHUKU ABJISIOTCA Opra-
HOM JIBM>KEHHUS. Y pbl6 MMeETCS HelapHble (3aZjHUe, XBOCTOBbIe, aHaJIbHble) U NMapHble (Oprol-
Hble) mIaBHUKM (Puc. 9.19).

PucyHok 9.19. Opranbl nepejiBixxkeHus pbi6. 1. CazaH. 2. Ckat. 3. Ctepus/b. 4. Jlococs.

[I71aBHUKM COCTOAT U3 TOHKOM KOXXUCTOW MEPENOHKU U MOJJEePKUBAIOIIUX €€ MJIaBHUKOBBIX
ZAyr. XBOCTOBOM MJIaBHUK pa3/iBOEHHBIN (Y OCETPOBBIX, JIOCOCEBBIX), 0O6ecrneyrBaeT JBUXKEHUE
BIepé/,. Y OCHOBAaHHUSA XBOCTA PACIOJIOXKEH aHAJIbHbIN IJIaBHUK.

PucyHok 9.20. CkesieT KOCTHOU

A 3 pBIOBI: A - 06LIUH BU/I:

/ 1 - geJsroCcTH;.

2 - 4epen; 3 - NJIAaBHUKOBBIE JIYYH;
'i.|'-¢|‘|.|.'|||1' Ty
‘.?:".-‘:"\\\3\‘\\\\.“"‘{”!; S s

- 4 - MO3BOHKHM; 5 - Ta30BbIH MOSC;
6 - pébpa; 7 - cKeJleT GPIOIIHOTO
IJIaBHUKA; 8 — CKeJIeT IPyAHOro
IJIaBHUKA; 9 — IJe4eBOU MOC;
10 - »xabepHasi KpbIIIKa;

b - Ty/I0OBUIIIHBIN TO3BOHOK;

B - XBOCTOBOU MO3BOHOK:

1 - OCTHUCTBIHA OTPOCTOK;

2 - BepxHAA [yra;

3 - GOKOBOM OTPOCTOK;

4 - HWXKHAA [yra.

OcHOBY CKeJieTa PbI6 COCTaBJIsIeT MO3BOHOYHHUK, KOTOPbIM TAHETCS OT UX FOJIOBHOTO OTZAe 1A
0 xBocTa. Kaxk/ip1ii TO3BOHOK COCTOMUT W3 TeJa, 0 OJJHOW mape BepxXHeW W HWXHel ayru. baa-
rojiaps COYJIeHEHHI0 MPOTHUBOIOJIOXKHBIX BEPXHUX AYT, MEXAY HUMU 006pa3yeTcsl MO3BOHOYHbIN
KaHaJl. BHyTpHY KaHaJsia pacnoJiokeH CIMHHOW Mo3T. K mo3BoHKaM rpy/lHOTO OT/eJsia COOKYy MpH-
KpemsiloTcs cabeBUAHbIe pEOPA, APYTrOM KOHEL, CBOOOAHO JIEXKUT MEX/1y MbIIILAMHU. XBOCTOBbIE
M03BOHKU He UMeKT pébdep. [lepeiHNI KOHel| TO3BOHOYHHKA HEMOJABUKHO COYJIEHEH C YePEINOM.
CKeJsieT rojioBbl M3 YepenHON KOPOOKH, KOTOpas 3alMUIAaeT r'OJIOBHOW MO3T; YeJIIOCTEH, KOTOpbIe
OKPY?KalOT POTOBYIO MOJIOCTb. 2Kabpbl cOCTOAT U3 abepHbIX AYT U KabepHbIX Kpbllleyek. Cke-
JIET CJIYKUT ONOPOM AJIs MBIIIL, U 3alliMIaeT BHyTpeHHUe oprausl (Puc. 9.20).



Y OGOJIbIIMHCTBA NpeACTaBUTEJIE 3e€MHO-
BOJHBIX Pa3BUTHI NapHble KOHEYHOCTH. [lepe-
HHe HOT'Y N0/ipa3/e sAloTCsA Ha IJ1e4H, IpejIie-
Ybsl U KUCTH, a 33JiJHUe — Ha 6€Jpa, roJIeHu U
cronbl. [lepeHUe HOTH Y JIATYIIKU C YETBIPbMA
naJibljaMH, NAThIN ajel, HeJOPa3BUT. Y 3a/JHUX
HOT pa3BUThI BCe NATH NajblieB, MeXJy HUMHU
TYro HATSHYTbl I[JIaBaTeJibHble MepPenoHKH
(Puc. 9.21). OCHOBHbIE OT/ie/Ibl CKeJleTa JISATYII-
KM CXOJIHbI C KOCTSIMU pb16. OlHAKO B CBSI3U C
NpHUCIIOCOOJIeHUEM JIATYIIEK K »KU3HU Ha cylle
U pa3BUTHEM Y HUX KOHEYHOCTeH B CTPOEHUU
UX CKeJleTa MOSBUJICA psAJ, CBOeOoOpa3HbIX 0CO-
0eHHOCTeN. B 4acTHOCTH, NO3BOHOYHEBINA CTOJIO
NOCPe/CTBOM IIEHHOr0 I03BOHKA IOJBUXHO
couJIeHEH ¢ yepenoM. Ho y sisiryiiek oTcyTCTBY-
10T pé6pa, XBOCTOBbIE MMO3BOHKHU CPOILEHHBbIE,
06pasys JJIMHHYI XBOCTOBYI KOCTb. CkesieT
nepejHUX U 3a/JHUX KOHEYHOCTeH NpeJicTaB/leH
TpeMsl OTJAeJlaMUu U MOCPeACTBOM IMOSICOB KO-
HEYHOCTeN CBA3aH C MMO3BOHOYHUKOM. CkeseT
nepeJHUX KOHEYHOCTEH COCTOUT W3 TPyAHUHBI,
NapHbIX BOPOHBUX KOCTEH, KJIIOUYUL] U JIONATOK,
a MosiC 3a/lHUX KOHEYHOCTEH - M3 CPOCLIUXCH
MeX/ly CO60H 1 MO3BOHOYHHUKOM TPEX Ta30BbIX
kocTel. Ta30Bble KOCTU CJAYXKaT OMNOpPOU 3a-
JIHUM KOHe4yHocTsM (Puc. 9.22).

OT penTU/IHHA Y slepUILbl HA KOHEYHOCTSAX
no 5 sian. KoHeYHOCTH slepulibl pacCTaBJIEHbI
B CTOpOHbI TeJsa. [loaToMy sliepuia Nos3aer,

JIATYIIKH nepeaHdAsda Hora

OOIIUH B/,

3a/IHsAs HOTa

PucyHok 9.21. OpraHbl JBUXKEHUA JIATYIIKHU.

Pucynok 9.22. CKesleT JIATYUIKU:.

1 - depen; 2 - NO3BOHOYHMK; 3 — MOSAC 3aJHUX
KOHe4yHocCTel; 4 - 6eapo; 5 — rosieHb; 6 — npen-
IJIIOCHA; 7 - TJIIOCHA; 8 - dasiaHTu NasblieB;
9 - ndacte; 10 - 3ansdcTtee; 11 - npeanJiedbe;
12 - rpynuHa; 13 - nsevo; 14 - nodc nepefHUX
KOHEYHOCTEH.

M3BUBas TEJIO U BoJIoYa OPIOX0 MO 3eMJie, TO eCThb «IpecMbikaeTcsa» (Puc. 9.23-a). Y 3meil U y He-
KOTOPBIX fIEePHL] KEJThIX 3Mel KOHEYHOCTH HeJOpPa3BUThl, OHU MepeJBUTAl0TCs, OMUpasiCb Ha
pé6pa, U3BUBas CBOE TeJo. XOTS CKeJIeT ALePULbI CX0K CO CTPOEHUEM JIATYIIKH, Y HETO eCThb He-

KOTOpPbI€ OTJINYHA.

CrpoeHne Terna ALEpULbL:

A - BHellIHee CTpoOeHUe:

1 - ro/moBa; 2 — TY/IOBUIILE;

3 — XBOCT; 4 — 3a/lH/ie KOHEYHOCTY;
5 - nepegHMe KOHEYHOCTH; b — cke-
net: 1 — depern; 2 — MOAC MEpPeIHNUX
KOHEYHOCTeN; 3 — KNUCTh; 4 — mpefi-
j1e4be; 5 — IJIeYO0;

6 — TIO3BOHOYHVIK; 7 — 6epo;

8 — roneHnp; 9 — cToMma;

10 - mmosc 3aTHUX KOHEYHOCTEN

PucyHok 9.23. 061y BUJ, U CKeJIET SIIEePHUIb.
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Hanpumep, rosiosa nogBH>XHO COeJMHEHA C TYJIOBUILLEM ITPY OMOLIM 8 MO3BOHKOB. K IpyHBIM
M03BOHKAM MPHUCOeIMHEHBI PEGPa C IBYX CTOPOH. J[pyroit KoHel| pébep cpaliéH ¢ rpyIHON KOCThIO.
['pyzAHble IO3BOHKH, pEOpa U rpy/iHasi KOCTb BMeCTe 06pa3yloT IpyAHyo KJaeTkKy (Puc. 9.23-b).

Bo/IbIIMHCTBO Yepenax 0OMTaeT Ha Cyllle, OT/ieJIbHbIE UX BU/Ibl )KUBYT B BOJloéMax. Y yepenax,
NPUCIIOCO6EHHBIX K )KU3HU B NPECHBIX BOAOEMAX, MeX/y NajbllaMd HOT MMeeTcs IJaBaTeslb-
Has nepenoHka. Horu Mopckux depenax npeBpallleHbl B JIACThl. Y KPOKOJWUJIOB MeX/Jy Najibla-
MU 3a/JHUX HOT HaTAHyTa NepenoHKa. OHU XOPOILO HBIPAKT W IJIABAKOT MPU IIOMOILU MOLIHOTO
JUINHHOTO XBOCTA, C)KaTOT0 C GOKOB.

Tak kak ONTHILBI IPUCIOCOOJIEHB] K XKM3HU B BO3AYLIHOW Cpejie, UX KOCTH JIETKHE, MOJIOCThb
TpyO4aThIX KOCTEH 3an0/JIHeHa BO3/[yX0M, llepe/iHMe KOHEYHOCTH NpeBpalleHbl B KPbl/ibs, 3a/JHUE
- B JIBe HOT'Y, HA KOTOPBIX, ONMPAsACh, OHU XOAAT MO 3eMJie. KpylHble IOKpPOBHbBIE MaXOBble U
pyJieBble Nlepbs Ha KPbLIbAX U XBOCTe NMTHUL, HaJleras Jpyr Ha Apyra, Kak 4yepenuia, BO BpeMs I0-
JIETA PUAAIOT TeJly NTULbI 00TeKaeMyl0 N0 bEMHYI0 IOBEPXHOCTh, UYTO 3HAYUTEJIbHO 06JieryaeT
¥X 1noJséT. KOCTHYI0 OCHOBY KpbLla NTHL, COCTABJAKT OJHA IJieyeBasd KOCTb, [jBe KOCTU Npej-
nJieybsl (JIOKTeBas U JiyueBas) U HECKOJIbKO KOCTeW KUCTU. KpblJlo MMeeT TOJIbKO TPpH Najblia, U
3TUM OHO OTJIMYaeTCd OT NATUNAJION NepeJHEW KOHEYHOCTH NMpecMbIKawILUXcA. MelKkue KOCTH
KHCTH KpblJIa CPOCJIUCH B OAHY L|eJIOCTHYIO KOCTb. CKeJleT 3a/JHUX KOHEYHOCTEeN NTUL, COCTOUT U3
TOJICTOW 6epeHHOU KOCTH, 60Jiee TOHKOW U JIJIMHHOW I'OJIEHH, 1IeEBKH U KOCTel masiblieB. LleBka
o6pa3oBaHa MyTEéM CpallleHUs HEeCKOJIbKHUX MeJKUX KOCTOYeK U XapaKTepHa TOJIbKO JJI NTHUL,.
lleBKa mo3BoJiieT NTHULE YCTOUYMBO YAEpPXKUBATh TeJO HAaJ, MOBEPXHOCTbI 3e€MJIM U CMAr4aThb
yAaphl IIpY NOcajKe. Y HesJleTaIIUX NTUL MBIl 33JHUX KOHEYHOCTEeH XOPOILO pa3BUThL. OHU
ob6ecrneyuBalOT Nepe/iBIKEHHe MTUL, Ha 3eMJie. Yepe3 CycTaBbl HOT MTHL, MPOXOAAT CyXOXKUJIUS,
KOHLIbI KOTOPBIX JOCTUralOT NaJbleB. Korga ntuna caluTCAa Ha BeTKH, 3TH CyX0XKHUJIUSA COKpalla-
I0TCSl, @ NaJblbl, CCKUMasiCh, IPOYHO 3aXBaThIBAlOT BeTKY. BOT mouyeMy HTHUIbI MOTYT CBOGOJHO
CUJIeTb Ha BeTKaX M JaXke 3acblaTh Ha HUX.

@

PucyHok 9.24. OpraHbl nepeJBUKEHUS Y NPeACTaBUTeNeN Kjacca NTUL,.
1. F'ony6b. 2. Opén. 3. AbpukaHckuil cTpayc. 4. YTkKa.

Mexay nasiblaMy BOAOIJIABAIOLUX MTHUI, HATSHYThl EPENOHKH, a CAaMU HOTH PaCIOJIOKeHbI
HeCKOoJIbKO c3a/u. [lepba 1 60po/iKy, IJIOTHO pacnoJiarasich Jpyr K Apyry, 06pa3yoT BOJOHeNPo-
HUIIAeMbIH TJIOTHBIN CJIOW onepeHUs. Y NMTHI, pa3BUTA KOMYUKOBAs KeJse3a. [ITULbI CMAa3bIBAIOT
YKUPONOJO06HBIMU BbIJl€JIEHUSIMU 3TOM KeJsie3bl CBOU Nepbs. Takasg cMa3ka npefoxpaHseT Nepbs
OT HaMOKaHHUs1. BojioniaBaroiiye NTUIBI XOPOIIO MJIABAIOT, HBIPSIOT U HAaXOAAT Nuily B Boje. Ho
Ha Cylle NepejBUralTcs MeJJIeHHO U Heykiwxe (Puc. 9.24).

CkeJieT NMTHIL, COCTOUT M3 4eperna, I03BOHOYHUKA, CKeJieTa KPbLIbeB U KOHEYHOCTEH, Tieve-
BOTO M TA30BOT0 IM0sICOB. B yepene passnyaroT yepenHyo KOpOOKYy, 60JibllIMe [VIa3HUILbI, BEPX-
HIOI0 U HWXKHIOIO YesTtoCTH. [lleHbIN 0T/Ae/1 TO3BOHOYHUKA JAJMHHBIN. [[03BOHKH COeZIJUHEHBI PYT
C IpyroM NOJBMKHO, TPy/JiHble T03BOHKHU COEMHEHBI PYT C APYyroM HenoABMKHO. [losicHUYHBIE
Y KPEeCTIOBbIE MO3BOHKH, CPACTAsICh MEX/Y CO60H, 06pa3yoT 0HY KOMMYUKOBYIO KOCTb, KOTOpasi
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CJIY>)KUT ONOPOM /ISl pyJieBbIX MEepbeB Ha XBOCTe NTHUL. [pygHON OTAe/ TO3BOHOYHUKA, pEOpa U
rpyZHasi KOCTb BMeCTe 06pa3yloT IPyAHYI0 KJIeTKy. [pyaHasg KocCTb nmo ¢popMe HAalOMHHAET JIOJI-
Ky, Ha HIDKHEHN eé 4yacTu uMeeTcs rpebeHb — KWjb. Mblllbl, IPUBOJSLIME B AEUCTBUE KPbLIbS,
MpUCOeIUHEHBI K IPYAHON KOCTHU. PEGpa CBOUMU BEPXHHUMH KOHI[AMU MOJBUKHO MPUCOEUHEHBI
K IPYAHBIM MMO3BOHKAM, @ HI?>KHUMHU — K rpyAuHe. [losic nepeJHUX KOHEYHOCTEN COCTOUT U3 TPEX
MapHbIX KOCTEH: BOPOHBUX, JIOMATOK U KJHO4YHI. HMKHUHA KOHeI KOCTed depemna 3alerJeH, 06-
pasysa BUJKY. CKeJleT Kpbljla: OJHO IJIe40, KOTOPOe COCTOWUT U3 JBYX MpeANJedrl, JOKTEBOTO U
3amsICTHOTO, U HECKOJIbKUX KOCTeH Jianbl (Puc. 9.25).

1 - HUXKHSAS YeJI0CTh;

2 - BepXHsisl 4YeJIIOCTh;

3 - MO3TOBOH OT/IEJ Ueperna;

4 - meWHbIN OT/Ae/ I03BOHOYHUKA;

5 - mi1evo; 6 - npejniedbe; 7 — NPsHKKa;

8 — pasiaHru nasbIeB; 9 — JIONATKa;

10 - pé6pa; 11 - cI0XHBIN KpecTell;

12 - XBOCTOBOM OT/ej1 I03BOHOYHUKA;

13 - KomYMKOBasi KOCTh; 14 - 6eapo;

15 - rosienb; 16 - neBka; 17 - dasiaHry naJjiblies;
18 - rpyauHa; 19 - KUb rpyAUHBI;

20 - kopakous; 21 — KI4YUIbl (BUJIOYKa)

PucyHok 9.25. CkeneT roJyo6s.

OpraHbl JBUXKEHUSI MJIEKONUTAKIIUX B 3aBUCUMOCTH OT BH/Ia YCTPOEHBI MO-pa3HOMy. X Ko-
HEYHOCTH JI0BOJIbHO KpeINKue U JIINHHbIE, PACIOJIOKEeHbI M0/ TYJ0BUILEM. B CBA3M € 3TUM TeJsio
Cc06aKU HAXOJUTCS B MPUNOAHATOM COCTOSSHUM. Ha KOHI|ax mna/iblieB MJEKOMUTAIIIUX UMEIOT-
€ KOI'TH WJIM KOIbITa. MJleKONUTAIOIIUe MepeJBUTAIOTCS M0-pa3HOMY, HAllpUMEDP, 4YeThbIpbMs
Horamu (cobaka, BOJIK, KPYIHbIM poraTbhli CKOT, KHpad, JIola/ib); HEKOTOPbIE — JIByMsl HOTaMH
(keHTypy, UeJIOBEK), 2 HEKOTOPbIE — KPbLIbSIMHU (JieTy4ast Mbllib) (Puc. 9.26).

PucyHok 9.26. OpraHbl NepeJIBIXKEHUS y NPeJCTaBUTeel KJlacca MJAEKOMUTAIOLIHX.
1. Cobaka. 2. Kenrypy. 3. Kapabaupckas Jyioma/ib. 4. lenbdun




’KuByye B MOpAX JIaCTOHOTHME — 3TO KPyIHbIe )KUBOTHBIE, Y KOTOPBIX llless KOpPOoTKas, a Ie-
peZiHHe KOHEYHOCTU IpeBpallleHbl B JIACThl. BOJIbLIYI0 YacTh CBOEr0 BpeMeHU OHU NMPOBOJAT B
BO/le, BBIXOZAAT Ha CyIly TOJIbKO JJifl OTAbIXa U pa3MHOXKeHUA (TI0JIeHb, MOPK, MOPCKHE KOTHUKH).
A kuTOOGpa3HbIE LIEJIMKOM Mepelid Ha BOAHbIM 06pa3 »KU3HU, OHX He BBIXOJASAT Ha CylIlly, po-
»KawT B BoJe. [lox BaMAHUEM BOJHOM cpefibl CTPOEHHE UX TeJs CUJIbHO U3MEHWJIOCh (JesbQUH,
KallaJoT, KacaTKu). OHU MJIaBalOT NPHU MOMOLIM XBOCTOBOTO MJIABHUKA U NepeJHUX KOHEYHOCTeN
JIACT, 33/JHUX JIACT Y HUX HET.

1 - 4epen; 2 - uleiiHble TO3BOHKY;

3 - rpysaHble MO3BOHKY;

4 - MOSCHUYHBIE NTO3BOHKHU;

5 - TasoBad KOCTb;

6 - XBOCTOBbIE TTO3BOHKH; 7 — 6€/po;
8 — Mastas GepiioBasi KOCTb;

9 - GosblIag GeprioBasi KOCTh;

10 - KOCTH CTOIbI U NaJIBIEB;

11 - nomaTka; 12 - medyeBas KOCTh;
13 - npeanseybe; 14 - J0KTEBask KOCTh;
15 - pe6po.

PucyHok 9.27. CkeneT cobaku.

CkeJsieT MJIEKOMMTAKOIIUX COCTOUT M3 KOCTEeH 4Yepena, NO3BOHOYHMUKA, IPYAHOU KJIETKH, Iie-
pe/lHUX U 3a/IHUX KOHe4YyHOCTel W ux nosico (Puc. 9.27). B cBsA3u c 60Jiee CUIbHBIM pPa3BUTHEM
rOJIOBHOT'0 MO3ra y MJIEKONMTAKOUIMX YyepenHasd Kopobka npruobpesia 60Jiee KpynHble pa3Mephl,
4yeM y JApPyTruX MO3BOHOYHBIX >KUBOTHBIX. [[03BOHOYHUK COCTOUT U3 IIEHHOrO, TPy HOrO, MosC-
HUYHOI0, KPECTLLOBOI'0 U XBOCTOBOTO OTZAesI0B. [losic mepelHUX KOHEYHOCTEN COCTOUT U3 JIBYX
JIONATOK M JIBYX K/o4ul. Kitounipel y cobak He pa3BUTHI. [losic 3aiHUX KOHEYHOCTeH Ta3a o6be-
JIMHAET TPU Napbl Ta30BbIX KOCTeH. CBOOOHbIE KOCTH NepeHell KOHEYUHOCTHU COCTOAT U3 Ijeye-
BOM U JIOKTEBOM KOCTEH, npe/inieybs U KocTel KUCTU. K CBOOOHBIM KOCTSIM 3a/lHEH KOHEYHOCTH
OTHOCATCS KOCTH OeJipa, roJieH!, KOCTU CTOIbl U MaJblbl.

JAEJIAEM BbIBO/IbI

* [l03BOHOYHBIE >XUBOTHbIE PACIPOCTPAHEHbI B Pa3HbIX YaCTAX IJIAHETHI U3-3a UX aKTUBHOI'O
JBI>KeHUs. [10CKOIbKY NTULbI IPUCIIOCOOJIEHBI K )KU3HU B BO3AYLIHOM CpeJie, UX KOCTH JIETKHE,
a MoJIOCTb TPy6UYaThIX KOCTeH 3anoJiHeHa Bo34yXoM. OJHUM K3 NPU3HAKOB NPUCIIOCOOIEHUS KHU-
BOTHBIX K BOJHOU CpeJie SBJISIOTCS pa3BUThIe MJIaBHUKHU.

ITPUMEHAEM HOBBIE 3HAHUA

3HaHMe U MOHMMaHue

1. Kak gBuratorcs pbiobi?
2. Y KaKyx NTHUL, XOPOLIO Pa3BUThI MbILILbI HOT?
3. HazoBuTe BU/Ibl MJIEKONIUTAIOIIUX, OOMTAIOI[UX B MOPSIX.

[IpumeHeHue. OnpesieIMTh MeEXaHU3MbI IPUCIIOCOO/IEHUS NTULL U JIETYYUX MbllIei K BO3AYIIHON
cpefe.
AHanus. BeIIBUTb CXOJICTBA U pa3/IM4yusl B CTPOEHUU CKeJleTa 3eMHOBOJHBIX U PENTUIUH.

CuHtes. OnpegennTe CX0[CTBA KUTOOOPA3HbIX C pbl6aMU B
BOMpPOCe MPUCIOCO6IeHUsT K BOoJHOU cpefe. [loroToBbTe mpe-

3€HTALUI0 O CXO/JCTBE B CTPOEHUH OPTaHHU3MOB. Kakue MPUCNOCO6 IeHUS
NOSIBUJIMCH B OPTaHax JIBU>KeHUSs

MJIEKOIIMTAIOIINX K pa3/JMYHbIM
YCJIOBUAM Cpefbl?

3agaHue

OueHnka. [log BiMsHMEM BOJHOW Cpefbl ¥ KUTOOOPA3HBIX
CTpOeHHUe TeJla CUJIbHO U3MeHHUI0Ch. [loueMy y HUX He pa3BUTHI
3a/lHUE IIJIaBHUKU?
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9.6. IPAKTUYECKAA PABOTA.
MOJE/IMPOBAHUE ONOPHO-JABUTATE/IbHONH CUCTEMbI ITI03BOHOYHEIX

Ilesib: M3yYUTb 0COOEHHOCTU CTPOEHHS ONMOPHO-JBUrATeJbHBIX OPraHOB NMYTEM MOZEJUPO-

BaHHA CKeJieTa JIATYIIKH.

Heo6xoayMoe 060pyAOBaHUE: KAPTUHKU C U300pakeHHWEM CKeJieTa JISITYIIKH, MJIAaCTUJINH,
[IBETHble KpPaCcKM WJM LiBeTHasd KapTOHHasA Oymara, JIMHeHKa, MJIAaCTUKOBBIA HOX, KapaHzall,
GeJsiast 6ymara, HOXKHMIIbI, THOKas TOHKasi npoBoJioka 60 cm, KJel, 2 neHonJjacra.

IpaBuia 6€30MaCHOCTH: ﬂ} 0 .&

1. ByabTe OCTOPOXHBI MPU paboTe C HOXKOM, HOXKHHULIAMH, TBO3ASIMU U TUO-

KOM MPOBOJIOKOM.

2. He ponyckaliTe momnaJjaHus IIBETHBIX KPAaCOK Ha BEPXHIOIO OJIEXKY.

Ilopsagok paGoThI:

1. HapucyiiTe rosioBy JSrylmKd KapaHja-
IIIOM U BbIpEXbTe IIPY NOMOLLU HOXKHHUILL,

3. HapucyiTe KoCTH IJieyeBOro mnosica Ha
[IBETHOM KapTOHE U BbIPEKbTE UX.

5. 06'beHUTE MPH MOMOILU TOHKOU T'Ub-
KOHW MPOBOJIKU TJIeYeBOU MOSC MepeJHUX KO-
HEYHOCTEHW WJIM HAPUCYHTE UX U IPUKJIEUTE.

2. Bce xocTH B TeJsie JATYLIKU COeJUHEHBI,
cAieJlauTe MO3BOHOYHUK M3 KapTOHA WUJIH U3
I[BETHOU GyMarw.

4. HapucyuTe, BbIpeXbTe U HaKJEWUTE KO-
CTU TNepefHUX KOHeYHOCTed (mJeyeBas
KOCTB, /iBe KOCTH NpeANiedbs U Najablibl).

6. HapucyiiTe ckesieT 3aiHeld KOHEYHOCTHU
(6enpo, rosieHb, CTOMA), BbIPEXKbTE UX U CO-
e/JUHUTE MPU MOMOIIHA TPOBOJIKU HUJIH KJIes.

IIpumeuaHnue. [1oArOTOBbTE KOCTHU BCEX YaCTel CKeJieTa B YKa3aHHOM IOpsi/IKe Ha PUCYHKE,
COeJUHUTE UX MPU MOMOLIY KJjesl WU F'MOKOW MPOBOJIOKH, CGOPMHUPOBAB OGIIUI CKeJIeT.

06cyauTe U caesiaiTe BbIBOADI.
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3AJAHHUA 1O IVIABE IX

1. Mexxly npuBeZileHHbIMU B MepBOM CTpPOKe TabJIMIbl CJIOBAaMHU CYLIECTBYeT ONpeseaéHHas
3aKOHOMEPHOCTb, CBSI3b.

[ToacosHEYHUK Tponusm

3esiéHada JBIJIeHa ?

2. OnpenenuTb COOTBETCTBHE MEX/AY PeaKLUAMHU [ABUKEHUS.

Ne IIpoueccsl | OTBET CBoiicTBa

1. | ®oroTakcuc A JIBMPKEHUe OpraHuM3MOB 10/, JeHCTBHEeM XMMUYECKUX BelLecTB.

2. | ®oronacrus b pOCT opraHa pacTeHHusl B CTOPOHY CBeETa.

3. | doroTponusm B JIBI>KEHUE OPraHU3MOB K CBETY.

4. | XeMoTakcuc r JIBIDKEHUE OpraHOB PacTEeHHUs], CBSI3aHHOE CO CMEHOM JHS U HOYH.

3. [lox6epuTe COOTBETCTBYWOLIME XAPAKTEPUCTHUKHU, KOTOPble CBOHCTBEHHbI OpraHH3MaM,
HPUBEEHHBIM HHUXe.

1 |/IpixaTesbHasA CUCTEMaA, JIETKHUE.

MajibniurueBbl COCyabI BbIAEJIHTeJIbHOﬁ
CHUCTEMDI.

N

CocTOUT U3 claeAyrLUX YacTer TeJa:
roJioBa, rpy/b, OPIOLIKO.

ﬂle&TEJIbHaH CUCTEMA TpaxeHu.

KuiieyHuk uMeeT CIUPaIbHYIO CTPYKTYPY.

KpoBb yyacTByeT B TpaHCIIOPTUPOBKE
KHCJI0pOAa.

S ||| W
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4. 3To BepHOe yTBep:xkJeHHe? OTBETbTE «Ja» UJIU «HET».

Ne UHpopmanusa Jda/Het

1. | doTOTaKCHC - 3TO JIBMXKEHUE OPTAaHU3MOB K CBETY MPU MOMOIIU CBOUX IyHaJIell.

XeMoTaKcucC - ABUXKEHHE HpOCTeI‘/’ILLII/IX OpraHuU3MoOB IIOJ AEﬁCTBHEM XUMHNYECKHUX
BeEIECTB.

3. | ®oToTponusm - pocT pacTeHUH B OTBET Ha I'PaBUTALMI0 3eMJIH.

4. |TeoTponusM - pOCT opraHa pacTeHHs] B CTOPOHY CBeTa.

5. | TurmoTponusm - CHOCOGHOCTb OPTaHOB PACTEHWH HM3rubGaThbCs MPU OJAHOCTOPOH-
HEM K HUM IPUKOCHOBEHHH.

6. doToHacTus - ABHWXXEHHE OPraHOB paCTeHHusd, CBA3aHHOE CO CMeHOH AHA U HOYH.

7. | Y pbi6 pa3BUTHI HemapHble (3aZjHUE, XBOCTOBbIE, aHAJIbHbIE) U MapHble (IPYAHbIE,
OpIOLIHbIE) MJIABHUKHU.

8. | Kutoo6pasHbie - 3TO MJIEKONIUTAOLIME, KOTOPBIE MOJTHOCTBIO MEPENIN K )KU3HU B
BOJZle, OHU HUKOTZA He BBIXOJAWJIM Ha CyIy, PO’KAIOT B BOJE.

9. | BoponsaBarouiye OTULBI ObICTPO MEePeBUTAIOTCS MO CYLIE.

10. | Y pakoo6pa3HbIX TPU Maphbl, Y NAyKOB — YeTblpe Maphbl, Y HACEKOMbIX — LIECTb Nap
HOT.

5. /loporve y4eHHKH, €CJIM Bbl 06pATHJIU BHUMaHHUE, SlEPULbI CBOOO/IHO MOJI3aI0T M0 CTEHAM,
NOTOJIKaM, 06J1a/laeT MoJ3ydyed MOABUKHOCTbIO. Kak Bbl 06bsICHUTE 3TO cocTosiHue? Baboyku
TOXe LeMJIAITCS JlallaMHu 3a CTeHbI Melep, CTBOJIbI JlepeBbEB UJIU Me/JEHHO MO0JI3al0T M0 HUM.
KakoBbl acnekTbl B3aMMOCBSI3M 3TUX JABYX COCTOSSHUM? O60CHyHTe Ballle MHEHUe.




[JIABA X

PASMHOMEHHUME, POCT U PA3BBUTHE

10.1. PASMHOKEHUE OPTAHU3MOB

BLIABJ/IAEM INPOBJIEMY. [loyeMy cyiecTBa pa3MHOXa-

toTca? YTo Takoe pasMHOXKeHUe?

OTKPBIBAEM HOBBIE 3HAHUs. PasMHoXeHUe
3TO CBOMCTBO OPTaHU3MOB CO3/1aBaTh cebe Mo/ J0OHbBIX.

[IposiB/ieHHEe pOAUTENbCKUX MNPU3HAKOB M 0COOEH-
HOCTEM y MOTOMCTBA MPOUCXOAUT OJiarojapsi HacJIen-
CTBEHHOCTHU. A TO, YTO HOBOE IMOKOJIEHHE OTJUYAeTCA OT
POJIUTENILCKOTO M0 HEKOTOPbIM NMpPHU3HAKaM, Ha3blBaeTCs
U3MEHYHMBOCThIO.

HacnepcrBeHHbIW  MaTepuas, IepejaBaeMblii  IO-
TOMCTBY B NpOLlecce Pa3MHOKEeHHUS, HAaxXOJUTCS B MoJle-
kyse JJHK B sigpe kieTku. Mosekyna JIHK coenunsieTcs
CO crmenyaJbHbIMHA OeJsikaMH, 06pas3ysi XpOMOCOMbI. IJTa
reHeTuyeckass CTPYKTypa $BJISIETCS MaTepuaJibHOM oOC-
HOBOM HAC/JeJCTBEHHOCTH, B KOTOPOM XpaHUTCA MpoO-
rpaMMHO-HacJdeCTBeHHass UHPOpMaLUsl O CTPOEHUH U
pa3BUTHUU JaHHOTrO opranusma (Puc. 10.1).

KuieTka

¢ XpomocoMa

Pucynok 10.1. KneTka — MaTepuasibHas
OCHOBA HACJIeACTBEHHOCTH.

Kak pa3mMHO0>xal0Tcs opranusmbi? B npupo/ie *KrBble OpraHU3Mbl Pa3MHOXKATCS 6€CIOJIbIM
U T0JIOBBIM NyTéM. becnosioe pasMHOXKeHHUe MPOUCXOAUT NMYTEM JesleHUs], 00pa3oBaHUs CHOP U
BereTaTUBHBIX opraHoB. HoBoe nokoJsieHue, 06pa3oBaHHOe 6eCloJiblM Pa3MHOXKEeHHEM, [10 CBOUM
XapaKTepUCTUKaM Oy/leT TOYHO HUJIEHTUYHO POAUTENbCKOMY OopraHusMmy. [losioBoe pa3sMHOXKeHHe
NPOUCXOAUT MyTEM CJIUSHUS MOJIOBBIX KJIETOK (raMeT), TO eCThb OIJIOA0TBOPeHUs. B pesysnbraTe
OIJIO0TBOPEHUs 06pasyeTcs 3urota. Onaof0TBOpeHHas siilleK/1eTKa Ha3blBaeTCs 3UTOTOH, U U3

Heé pa3BUBaeTCcs HOBoe nokoJsieHue (Puc. 10.2.).

) s 3UroTa
‘ J ﬂmuexneTKa
OHHOAOTBOpeHHe

Camer
TpuToHa

CIIepMaToO30U [~

=

CaMKa
TputoHa

PucyHok 10.2. Becnosoe u nosiogoe pasmHOMCeHUe.

3HayeHHe 6ecCIoJIoro U I0JI0OBOr0 Pa3MHOXKEHUA. HOHY‘IEHHOG B pe3ysibTaTe I0JIOBOTO
pPa3MHOXXE€HHUA IMOTOMCTBO CTAHOBHUTCA 6oJiee HpHCHOCO6JleHHbIM K MU3MEHAKIHUMCA YyCJIOBUAM

BHEIIHEH Cpeabl IO CPAaBHEHUIO C pOAUTEIAMMU.

Becnosioe pasMHOXeHHe MPOUCXOAUT NMPEUMYILECTBEHHO B GJIArONPUATHBIX YCIOBUSAX, NPU
KOTOpBIX obecreyrnBaeTcsl 6bICTPOe U 00UJIbHOE pa3MHOXEHHE OPraHHW3MOB.




Pa3sMHOXeHMe GakTepui. bakTepuu pasMHOXKAIOTCS TOJbKO 6eCHoJibiM, OWHAPHBIM NMYTEM,
T.e. lesieHreM nonosaM (Puc. 10.3.).

Pa3MHoOKeHHe NPOTOKTHCTAMU. briHapHOe esieHre HAG/II01aeTCsl U Yy OZJHOKJIETOYHBIX MPO-
TOKTHUCTOB (aMébGa 06bIKHOBEHHAs], 3BIJIeHa 3eJiéHas, MHQy3opus-Tydesbka). BuHapHoe feseHue
y 9THUX OPraHU3MOB, B OTJIMYHE OT GAKTEPHH, OCYLEeCTBJISETCS CHaYasla JeJeHUeM 5/pa, a 3aTeM
KJIETKU Ha paBHble yacTu (Puc. 10.4).
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PucyHok 10.3. JlBouuHoe PucyHok 10.4. ilBoudHOe Jie/ieHhe MPOCTENIIUX.
JlesieHue GaKTepui.

( PaszMHoxeHHe BO,Z[OpOCJIEﬁ )

a
3oo{nopbl ( 6ecrosioe ) C 110JIOBOE )
raMeThbl
dopMupoBaHue
JleJleHHe TaJlJloMa Ha 4acTH
§) 300CIOPHI
3uUroTa

OZHOKJ/IeTOYHbIE BOJOPOCAU Pa3MHOXKAKTCA B XJIAMH-
JIOMOHa/iax 6ecrnosibiM NyTéM (MyTEM 06pa30BaHUS CIOP)
B 6JIarONpPUATHBIX yCaA0BUSX. [IpU 3TOM B pe3y/ibTaTe MHO-
TOKPaTHOTO JleJleHUsl MaTEepPUHCKOW KJIETKU 00pasyloTcs
NOJBIXKHBIE CIOPbI C 2 KIYTHKaMU. X Has3bIBalOT 300-
cnopaMu. Yepe3 omnpezie/iéHHOe BpeMs KaxJas 300Cropa
CTAaHOBUTCS CAMOCTOSITE/IbHbIM OPraHU3MOM.

X/n1aMUIOMOHa/Ibl Pa3MHOXAKTCA MOJIOBbIM INyTEM B
He6JIaronpusATHBIX YCA0BUAX. [Ipy 3TOM B KJEeTKe XJIaMU-
JIOMOHa/Jibl 06pa3yTCcsa raMeThbl C 2 XIyTUKaMU. [aMeThl
COeMHSAIOTCS JpYyr € JPyroM B BOJe IMONapHO, o6pasys
3WUroTy. 3UroTa, NPoiA Mepuo/ NOKo, AeJUTCA U pa3BU-
Pucyrok 10.6. Becrosioe u mosioBoe BaeTcs B 4 MosoAbIxX xaaMuzomoHa (Puc. 10.5).

pa3MHOXKeHHe YJIOTPUKCA. MHOTrOKJIeTOYHbIe BOAOPOC/IM Pa3MHOXKAKTCA Kak 6ecro-

JIbIM, TaK Y MOJIOBBIM NyTéM. becrnoJsioe pasMHOXeHHE MPO-
HCXOUT NOCPEACTBOM JieJIeHUs TeJla BOA0POCael — TajsioMa Ha ¢pparMeHThl U 300cnopsl. [Toso-
BO€ pa3MHOXKEHHE MPOUCXOAUT Yepe3 raMeThl. [aMeThl BBIXOASAT B BOAY, COeIUHSIOTCS MapaMU U
00pasyoT 3UroTy. 3UroTa MOKPbIBAETCA TOJICTOW 0060JI04KOU U, IPOW/AA NepUOo/, MOKOS, JeJTUTCH
Ha 4 kyeTKu. U3 KaXJ0M KJIeTKH pa3dBUBAIOTCSA HOBble Bogopocau (Puc. 10.6).

Pa3mMHoOxeHHe rpu60B. OHOKJIETOYHBIN APOXKEBON 'PUO pa3MHOXKAETCS 6€CIOIbIM MYTEM —
NOYKOBaHUeM. B npoliiecce 3auaTusi MaTepUHCKas KJeTKa NpuobpeTaeT pesibed, yBeJTUUUBAETCS
B pa3Mepax U NpeBpalllaeTcss B HOBbI OpraHU3M.

MHOroK/IeTOYHble TPUOBI TaKKe Pa3MHOXAIOTCS CIOPaMU, KOTOpPble CO3PEBAlOT B CIIOPAHTHU-
AX, 0bpasywuuxca B miogax. U3 cnop, nonaBmux B 6J1ar0NpUATHYIO Cpealy, pa3BUBAIOTCH HOBbIE
rudnl rpuboB (Puc. 10.7-10.8).

PazMHOXarTcsA rpUbbl U MOJIOBBIM MYTEM.

PucyHok 10.5. XnaMmu1j0MOHa/IbL.
6ecrnosioe (a) u nosioBoe (6)

Pa3MHOXKeHHue

300cCnopa




CropaHrui

° L]
‘e
‘ ¢ CIIOPBI

PucyHok 10.7. Pa3MHOXeHUe APOXKeBOro rpuba PucyHok 10.8. PasMHOXeHMe NJIeCHeBOr0o
NIOYKOBAaHHUEM. rpubka cropamu.

PasMHOXKeHUe paCTeHHﬁ. Becnosioe pPa3MHOXeEHHe paCTeHI/Iﬁ IMPpOUCXOAHNT 160 qepes CIIophI,
JIN6O0 depe3 BereTaTuBHbIE OpraHbl.

CHOpr CO3peBal0T B ClieliMaJIbHBIX OpraHax paCTeHI/Iﬁ — CIIOpaHTHUAX. B paCTUTEJIbHOM MHUpE
HINPOKO paCIIpoCTPAaHEHO BEreTaTUBHOE PA3MHOXEHHE. 3TOT croco6 Pa3MHOXEHUA y paCTeHI/Iﬁ
OCylIeCTBJIAETCA 4Yepe3 X BererTaTuBHbI€ OPIraHbI: cTebesb U KOp€Hb.

( PasMHOXXeHHe pacTeHui )

oecroJioe [10JIOBOE

o6pa3oBaHUe
crop

CJIMAHHWE TraMeT —
OpraHkbI OIIJIOAOTBOpPEHUE

( nepo ) ( JIUCT ) @OpHeBI/IH.[e
‘ no6er ’ (33BI/ITOK> ( IIPUBHUBKa )

PasMHOXKeHMe LIBEeTKOBBIX pacTeHMH. becnosioe pasMHOXeHHe LBETKOBBIX pacTeHUN MpPo-
HCXOJUT BereTaTMBHbIM MyTEM, a MOJIOBOE Pa3MHOXKEHUE — Yyepe3 OO 0TBopeHue. Pa3aMHoOxe-
HUe pacTeHUU yepe3 KOPHU M BETBU Ha3blBaeTCs BereTaTUBHbIM pa3MHOKEHHEM.

[TooBOe pa3MHOXKeHHEe LIBETKOBBIX PACTEHUN MPOUCXOJUT B pe3ysibTaTe ONbLIEHUS U OIJIO-
JoTBopeHUs. [lonaiaHre NbLIbLEBBIX 3épEH, CO3PEBLIMX B MIbIIbHUKE 1|BETKA, B CEMEHHYI0 TPYyO-
Ky Ha3blBaeTCs ONbLIEHUEM.

BereTaTuBHLIE

OnblJIEHHE
— [IBeTKM BETPOONBLISEMbIX PaCTEHUH
e IepeKpecTHOe MeJiKHe, 6e3 3amaxa, HeB3payHble,
ONbLIEHHE NbLIbLeBble 3epHa CBET/bIE.

ThlYMHKa U me-

[IbibLa U CTHK Ha pacTe- *
eCTUK HUAX CO3PEBAIOT
B pa3HOe BpeMA

[IBeTKH pacTeHHUs], ONbLIsIEMbIE C
MOMOII[bI0 HACEKOMBIX, KPAaCUBbIE,
apoMaTHble, HEKTAPHUCTHIE.
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UckyccTBeHHOe onblleHMe. Eciu 11BeTOK pacTeHUsl ONBbLISETCS 4YeJOBEKOM, 3TO Ha3blBa-
eTCsl UCKYCCMBEHHbIM onblaeHueM. [Ipy UCKYCCTBEHHOM ONbLIEHHWU COOUPAIOT 3PeJyH MbLIbLY
pacTeHUs U NMEPeHOCAT eé B CO3peBLIMM LIBETOYHBIM MOOer TOro WM UHOro pacTeHus. Metof
HCKYCCTBEHHOT'O ONbLJIEHUS UCMOJIb3yeTCs JJisl MOBbILIEHUs YPOXKAUHOCTH U CO3/IaHUS NIPEUMY-
I1eCTBEHHO HOBBIX COPTOB.

[Ibl/IbIIEBOE 3€PHO COCTOMT M3 BereTaTUBHbIX M TFeHepaTHMBHBIX KJeTOK. BereraTuBHas
KJIeTKa pacTéT, 06pa3ys NbliblieByl0 TPyOKy. [eHepaTHBHasA KJeTKa JeJUTCa U IPOU3BOAUT JiBa
cnepmusi. CiepMuM 4yepe3 MbLIbLEBYI0 TPYOKY AOCTUrAIOT CEMSNOYKY B 3aBsi3h. OJIMH W3 HUX
CoeJIUHSAETCs C AHULEKIETKOM, 06pa3ys 3UTroTy, M3 KOTOPOW pa3BUBaeTCs 3apoAbILL. BTopoii cnep-
MU coe/IMHSIeTCs C TePBOM 1IeHTPaJbHOU KJIETKOHU, M3 KOTOPOU pa3BUBaeTcs IHAocnepM. Takoe
C/IMsIHYE TOJIOBBIX KJIETOK ThIYMHKHU U MeCTHKA Ha3blBaeTcs ABOMHBIM OIJUIOJOTBOPEHHEM.

[Tocne onyiof0TBOpEeHUs U3 3aBsI3U MEeCTHUKA U JIPYTUX YacTel 1iBeTKa 06pa3yeTcs: IHA0CIepM
1043, a U3 ceMAanoyku - cems (Puc. 10.9).

ainekysetka + Cnepmuii =  3aBa3b
-
eHTpaJsIbHas .
Herrp CnepMuit = 3Jupocnepm b Cems
KJIETKA
CeMeHHBIE [lso
»3apoJbllll CEMEHU — > = A
\ KOpPO6GOYKH
-
CeMsA3a4aToOK > O
3 o T IJIOJIOB 5

Pucynok 10.9. OniioaoTBOpeHUE [BETKOBBIX PACTEHUH.

JAEJIAEM BBIBO/IbI

» Pa3aMHOXXeHHe BaXKHO /I OPraHU3MOB, YTOObI COXPAaHUTh CBOW BHJ, Ha 3eMJle.

e B mpouecce pa3MHOXXeHHUsI HacjeJCTBeHHass MHpopMalUsl NepesaéTcsi MOTOMCTBY uepes
reHbl U XpOMOCOMBI.

» Becnosioe pa3aMHOXXeHHe 06ecredyrMBaeT ObICTPYI0 MepeAady MOTOMCTBA B KPAaTKOCPOYHOU
nepcreKTHUBeE.

e [Ipu M0JI0BOM pa3sMHOXKXEHUU raMeThl 00bEUHAIOTCS, U B Pe3yJIbTaTe CMELIeHUs] POJIUTEb-
CKMX U MaTE€PUHCKUX T€HOB POXK/JAeTCsl 60Jiee )KU3HECMOCOOHOe, YCTOWYHMBOE TTIOTOMCTRBO.

INTPUMEHAEM HOBBIE 3HAHUA

3HaHUe M MOHMMaHUe

1. YTo cocTaB/isseT MaTepHUaIbHYI0 OCHOBY HacJe[jICTBEHHOCTU?

2. B 4eM cyTb 6ecnosioro pasMHOKeHUs1?

3. Kakoe 6uosioruyeckoe 3Ha4eHUe UMEET M0JI0BOE Pa3MHOXKeHHe?

4. Kak mpoHCXOAUT M0JIOBOE pa3MHOXEHHE IIBETKOBbBIX pacTeHUH NJ10A0HOCUT. Kak BBI 3TO

5. Kak npoucxoaut HepecT? 06bACHUTE?

IIpumeHeHue. Kakoe MeCcTO 3aHMMaeT MOJIOBOe Pa3MHOXEHHUE B
>KU3HU KUBBIX OPTaHU3MOB?

Ananu3. [I[poaHanu3upyiTe CXOACTBA U Pa3JUYUsA MEXY LIBETaMHU, ONbLIsAeMbIMHU HAaCEKOMBIMHU
Y BETPOM.

Cunres. [lojckakuTe, KAK pa3MHOXKAIOTCSA XJIaMH/IOMOHA/Ibl, OOUTAIOLMe HA CTEHKAaX Ballero ak-
Bapuyma? Ilouemy?

OueHka. BHMMaTe/IbHO pacCMOTPUTE KapTHUHKY 3a KapTUHKOU. Kak Bl lyMaeTe, kakoe 3Ha4eHUe
HMEIT 3TU ALUKH, pa3MeléHHble B TeIule?

== U

3asaHue

Axkanus, pactyuas Ha
LIKOJIbHOM JIBOPE, €XKEero/-
HO LIBETET MBILIHO, HO HE




10.2. IPOEKTHAA PABOTA.
U3YYEHUE BETETATUBHOTO PASMHOXKEHUSA PACTEHHI

ue.)'lb: H3y4YHUTb Pa3MHOXEHHE paCTEHI/Iﬁ dyepe3 BereTaThuBHbIE OpraHbl.

BereraTuBHOe pa3MHO>Ke€HHUE NPOUCXOLUT 4epe3 BereTaTUBHblE OpraHbl
pacTeHUH: cTebesib U KOPEHb.

Mu/IMOHBI ZilepeBbeB U KYCTapPHUKOB MOTM6AlOT B pe3yJbTaTe OMOJI3HEH,
HaBOJHEHUH, KOTOpble NIPOUCXOAAT B AUKOM npupoje. U3 moyek Ha UX BeTBSX,
KOTOpBIe OCTAITCA M0/ MOYBOW, pacTyT HOBble pacTeHUsl. MHOToJIeTHHE TpaBbl
Pa3MHOXaITCA N0/A3eMHbIMU [T06eramMu, KOTopble MeHsAT ¢popMy. TakuM ob6pa-
30M, JMKOpACTylLlMe pacTeHUs Pa3MHOKAITCSA BereTaTUBHBIM IIYTEM U COXPAHAKT CBOW BU/J B
npupoze.

B nesiax nosiydeHUs1 ObICTPBIX U BbICOKHX YpOXKaeB, COXPAaHEHHUs U Pa3MHOXKeHHUSI KaueCTBeH-
HBIX COPTOB, KyJIbTYpHbIE pacTeHUs Pa3MHOXAlOT BereTaTUBHBIM NyTéM. B cesibckoM X0341cTBe
JIIOJIU UCMOJIB3YIOT CleAyI0lHe CIoCOObl pa3MHOXEHUs KYJbTYPHBIX PacTEHUM:

Yepenku aavHoi 25 - 30 cm BbIpe3awT
U3 3peJIbIX BeTBEN TAaKMX PaCTEHUH, KaK eJib,
po3a, UBa, TOMOJIb. X BbICEBAIOT B IJOJO-
POZIHYI0 IOYBY paHHEeU BeCHOU. M3 yepeHKOB
BbIpacTaeT NPUJATOYHbIA KOpPEHb, U pa3BU-
BaeTCcs HOBOe pacTeHHUe.

JIUCTbSI HEKOTOPbIX pACTEHUN, HaNpUMeED,
¢duanky, o6s1ajal0T CHOCOOHOCTHIO 06paszo-
BbIBATb NMPUJATOYHbIE KOPHHU.

Takue paCTeHud, KakK KapTOCbeJ'Ib, TOIIU-

M3 [ONOJHUTENbHbIX T0YeK, KOTOpbIE
HaMOyp pa3MHOXKAIOTCS C TOMOILbIO KJIyOHEH.

00pasyloTcsl Ha KOPHAX TaKHUX pacTeHUH, Kak
BUILIHS, MaJIMHA, CJIMBA, LIMIOBHUK, pa3BUBa-
€TCsl HOBOE pacTeHHe — KOPHEBbIe OTIPBICKHU.

W13 O6yTOHOB, KOTOpBIEe 00pa3yrOTCA B yCMKaX  Takue pacTeHWs, KaK THOJIbIAHbI, HAPIUCChI
KJIyOHHUKH, pa3BUBAaeTCs MOJIOJl0€ PaCTeHHe.  Pa3MHOXKAIOTCs JIYKOBUI[AMHU.
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M3 noyek Ha KOpHeBUIle Takux pacteHuid, Ilog3eMHble BeTBH, H3MeHswWILHe GoOpMy
KaK MfTa, )KACMHH, KaMbIlll pa3BUBaeTCs HO- (JYKOBUIA, KJAy6eHb W KOPHEBHINE), CAyKaT
BO€ pacTeHHUe. JUIsl BEreTaTUBHOTO Pa3MHOXKEeHHUs pacTeHHs.

Kpome Toro:

* 3amuuialT pacTeHrue OT HebJIaronpusT-
HOW BHEUIHEHN CpeJbl.

* HakanimBaioT B ce6e 60JIbIIoe KOJTUYECTBO
MUTATEeJbHbIX BELIECTB.

HpI/IBI/IBKa. HpI/I pa3BeieHNHU TAKHUX IIJIOJOBBIX JEePEBbEB, KAK H6J'[OHH, CJIMBa, Irpyuia UCII0JIb-
3YyKOT IPUBHUBKY. Hepecax{HBaeTCH 4YaCTb paCTeHHUd, HpHBOﬁ, KOTOprﬁ HMeeT IoJIE3HbIE ITPHU3HA-
KH; paCT€HUA — HAa paCTE€HHue, BbIpallleHHOE W3 CEMEHHU — HO,E[BOI‘/JI.

1. Ha kope ctebss genawT Bbipe3 T- 06- 4. CBapHOU 1IOB M CBApPHOM Cpe3 J0JKHBI
pasHoil GpopMBI. COOTBETCTBOBAaTb KaMOHIO, a Kopa — K Kope,
2. Kopa cTeb6s11 packpblBaeTCs, U U3 NPU- KOTJA OHM HaKJaJblBalOTCA APYT Ha Jpyra.
BUBKHU BCTaBJIsIETCS 6YTOH, KOTOPbIN cpe3aeT- 5. MecTo KpemnJieHUs1 YepeHKOB 06Bs3bIBa-

Csl C HEOOJIBLIUM KOJIMYECTBOM KOPHBI M Jepe- 10T JieHToH (Puc. 10.11).
Ba.
3. CBepxy BHM3 0OMaTbIBAeTCs JIEHTOH
(Puc. 10.10).
1 2 3 1
Pucynok 10.10. [IlpuBUBKa IJ1a3KOM.. Pucynok 10.11. llpuBYBKa 4YepeHKaMHU.

Heo6xoaumoe 060pyAOBaHMe: CTaKaH C BOJAOW, HOXKHUIbI, pac-
TeHue atyac (KoJjeyc), JYKOBUIA PAaCTEHHUsI HAPIMUCC, [[BETOYHbIN
rOpUIOK C MOYBOM, py4yKa, KapaHAall, JUHelKa, Tabauna s 3anu-
CH U3MEHEeHHM.

[IpaBua 6e€30MaCHOCTH: @ a .& ﬁ_

Ilopsagok paGoThI: »

1. [loMecTHUTe JIYKOBHUIY pacTeHUA HapLucca B CTaKaH, K KOTO-
pOMy NpHUKpeIlJieHa CeTKa.

2. OTpexxbTe BETOYKY KOJIeyca, pacTyllero B BalleM KJjacce, U IOMeCTHUTe e€ B CTaKaH C BOZJOMH.

3. YnanvTe ABa JIMCTa Ha KOHILle YepeHKa, JlaiiTe CTe6JII0 0CeCTh B BOJE.

4. CnepuTe 3a pa3BUTHEM NPUJATOYHBIX KOPHEW U3 Jy-
KOBMLbI U YepeHKa.

5. Kak To/sbKO JIMIIIHUE KOPHU BBIPACTYT A0 2 cm, 1Moca-
JUTe YepeHOK B IOPILOK C 3eMJIEN.

6. CyieuTe 32 pa3BUTHEM MOJIOJBIX CaKEHIIEB B TEUYEHHE
HeJieJIM 1I0CJIe MOCaAKH.

7. 3anuuiyTe U3MeHeHUsl B TaOJIUIy HUXKe.




Bce y4ebHukn Y3bekucrtana Ha cante UZEDU.ONLINE

Bpewms, korga Bpewms, korga

Bpemsa Bpewms, korga Bpemsa o
HasBaHue HavaJia HauHHaloT JIMITHUMA NocaaKHu MoJloAoH
Ne pa3BUBaThCA caxkeHelr,
pacTeHMsl | 3KcHepu- TR KOpeHb 4YepeHKOB B HAYMHACT
MeHTa HbIe KOPHM AOCTUTraeT 2 cm KJIyMOy pacru
Hapunuc
Koneyc

06cyauTe U caeaiTe BbIBOADI.

1. Kakoe 6uosiornuyeckoe 3Ha4eHUE UMeeT BereTaTUBHOE Pa3MHOXKEHUE B KU3HU JAUKHUX pac-
TEeHUM?

2. KakoBbl peuMylecTBa BEreTaTUBHOTO PAa3MHOXEHUS KYJbTYPHBIX pacTeHUN?

10.3. UHAUBUAYAJILHOE PA3BUTUE PACTEHUH

BBIABJ/IAEM IMPOBJIEMY. Kak Bbl fyMaeTe, Kak KapJiu-
KOBO€e CeMsl MOXKET NPEeBPATUTbCS B TUTAHTCKOe pacTeHue?

OTKPBLIBAEM HOBBIE 3HAHUA. UuauBuAyasibHOe pas-
BUTHE, WM OHTOreHe3 (OT rpey. onto - «ObITHE», genesis
- «pa3BUTHE») — CJOXKHBIA MPOIECC, OHO W3 BAXKHEUIIUX
CBOMCTB KMBOTr'0 OpraHU3Ma.

Y nmoJi0Bo3peJibIX MHOTOK/JIETOYHbIX OPraHW3MOB OHTOTeHe3 HauMHaeTCsl C 06pa30BaHUs 3U-
roThl U 3aKaHUYMBaeTCs TMbesibl0 OpraHu3Ma.

===

OHTOreHe3 ceMeHHbIX pacTeHU

Cnepmuit ® \
31UroTa
AUIEK/IeTKa pa3BUTHE 3UTOTHI

‘ pocTok
cemst




B sMOpuoreHese 13 3UroThbl pa3BuBaeTCs 3apo/blll. MAKUII CYMTAETCA 3apo/blllieM pacTe-
HUSL.

INloctamGpuoreHes: 1. OBeHW/IbHBIN EPUOA, HAYUHAETCS C IPOPACTAHUSI CEMSIH pacTeHUs.

[Io ucTeyeHUHU Mepuo/a NMOKOSI HOBOE pacTeHHe pa3BUBAETCS U3 CEMEHHOT0 MelloYKa B 6Jia-
TONPUATHBIX YCI0BUSAX. BbicessHHOe BO BJIQXKHYIO IOYBY CeMs, BIUTBIBasA B cebs BOAY, HAUMHAET
B3/lyBaThCsl, @ CEMeHHasi KOpobouKa pacTpeckuBaeTcsl. CHaya/la pa3BUBAeTCs XPYNKUU cTe6eb.
KopeHnb HauMHaeT noryomaTtk BOAY M3 NOYBLL [IuTaTesIbHBIE BellleCcTBa, CO/lepKalliiecs B CEMEHU
(aHZ0CTIEpME), PACTBOPSIOTCH B BOJIE, MOTJIOIIEHHOW KOPHEM, YTO NPUBOAUT K PAa3BUTHIO XpPYII-
KUX KJIeToK. KopeHb Bce Iyy6ke NpOHMKAeT B IOYBY, U U3 IOYKHU YepeHKa pa3BUBaeTCs CTebelb.

Y IBYJOJIbHBIX pacTeHUH MOJIO0€ pacTeHHWe BBIXOAUT Ha MOBEPXHOCTb C JBYMS CEMSAL0Jb-
HbIMM JIUCTbSIMMU. [I0 Mepe npopacTaHUs NUTATe/bHbIX BELEeCTB B JINCThSX CTAHOBUTCH MEHBIIIE,
Y OHU WCTOHYAIOTCS U OCHIMAITCS.

Y 0AHOMOJIBHBIX, OJJHAKO, [10 Mepe pa3BUTHUA 3apoAblllla NUTAaTeJbHbIe BellleCTBa, HAKOIJIEeH-
Hble B 9H/J0CIIEPMe, 3aKaHYMUBAIOTCS, U OH OCTAEeTCS B MOYBe, KaK MYCTOM MEIIOK.

TpaBa ¢ 0iHMM CeMEeHHBIM JINCTOM BBIXOJUT HAa NOBEPXHOCTb 3€MJIM U HAaYWHAET CaMOCTOsI-
TeJIbHO NMUTAThCs 3a c4éT poTocuHTe3a (Puc. 10.12-10.13).

_ v | |
PucyHok 10.12. IByfioMHOe IpopacTaHue CeMsH PucyHok 10.13. [IpopacmaHue (nocmambépuoze-
JIBY/JI0JIbHBIX pacTeHUH (IOCTAIMOpHOreHes). He3) cemsiH 00HOA0/1bHbIX pacmeHUll.

2. B 3pesioM Bo3pacTe opraHbl 06pa3yrTCs
B pe3yJbTaTe pa3pacTaHUs U Pa3BUTHS MOJIO-
o Tpassl (Puc. 10.14).

Poct - 3TO Ko/MYecTBEHHOe yBeJHYeHUE
KJeTOK OpraHu3Ma B pe3y/bTaTe ob6MeHa Be-
I[eCTB. A COBOKYIHOCTb M3MeHEHUH, NpUBOAS-
IIUX K KaYeCTBEHHOMY OOHOBJIEHUIO UX KJIETOK,
Ha3blBaeTCs pa3BUTHEM. PacTeHus, B OT/IMUME
OT KUBOTHBIX, PAaCTyT 3a CYET JesATeJbHOCTU KJIeTOK dopMUpylolied TKaHU (MepUCTeMbl) B
onpesie/IEHHBIX YaCTAX CBOEro Tesja. MepucTéMHasi TKaHb HAXOJUTCS B BepxXylleyHOM mHobere
pacTeHUl, KaMOUM U JieJINTeJbHON 4YacTh KopHA. OH HempepbIBHO JAEJUTCA U pa3MHOXKaeT-
csl, Korja KJeTKaM TKaHHW JOCTAaTOYHO NMUTATeJbHBIX BEIeCTB, BOAbl U MUHEpaJOB. B pe3yb-
TaTe pacTeHue PacTET U pa3BUBaeTcda. TakuM 06pa3oM, 0KA3bl8AEMCS, YMO OCHOBHOU npuvu-
HOU pocma pacmeHull s18/159emcsi pocm U HenpepbléHoe OejeHue KAemoK (opmupyroujet mKaHu.
PocT 1 pasBUTHe pacTeHUsI 3aBUCUT OT BHYTPEHHUX M BHeWIHUX (akTopoB. K BHyTpeHHUM
daxkToOpaM OTHOCATCS CllelluaIbHble GM0JI0TMYeCKH aKTHBHbBIE BellleCTBa, Ha3blBaeMble ayKCUHAMMU.
OHU BbIpabaTbiBalOTCsl B GOPMUPYIOLUX TKAHAX PAaCTeHUS U KOHTPOJHUPYIOT POCT U pasBU-
THe pacTeHus. CBeT, BJAXHOCTb, TeMIlepaTypa, aTMocepHoe [aBjeHue, BoJa U MUHepaJbHbIe
BellleCTBa, coZiepKalliecs B IOYBe, ABJISAIOTCA BHEULIHUMU PpakTopaMu. CeluajaucTbl yCTAHOBUIIH,
YTO HEJOCTAaTOK KaKoro-in6o MUHepasja B MOYBE NPUBOJUT K 3aMeJ|JIEHUIO pOCTAa U Pa3BUTHSA
pacteHuid. KOHUMK BETBU HAXOJUTCS B KOHYCe POCTA MeX/ly Hauya/lbHbIMHU JIMCTbSIMU Ha nobere.

KineTku KoHyca pocTa Bcerja JiensTcs. B pe3ysbTaTe KOJWYECTBO KJIETOK YBEJIUYUBAETCS, U
KOHYMK CcTeb6Jis pacTEéT B BbICOTY. Ha Bepxyllike 60KOBBIX BETBEH TaKKe HaXOAUTCS 3a0CTPEHHbIN
Oy TOH C KOHYCOM POCTa, 3a CYET JieJIeHUsI KOTOPOro 6OKOBbIE BETBU TaKXKe BbIPACTAIOT B BHICOTY.

YeM 6oJsibllle MUTATEJbHBIX BELIECTB JOCTUrAeT KJIETOK B pacTylled 4acTu cTebJis, TeM
ObICTpee OHU Jle/IATCs U pacTyT. [l0aToMy fake BECHOM, KOT/Jja IHH CTAHOBATCS TellJlee, pacTeHUs
Ha4yMHAWT 6bICTpO pactu (Puc. 10.15).

PucyHok 10.14. OHTOreHe3 pacTeHUs MO COTHEY-
HHUKa.



3a4aTOYHbIEe BepXxyllleyHas
JINCTOYKH ___ToYKa

60KOBOU
OyTOH

KOHYC pocTa

PucyHok 10.15. Bepxy1ika 1 60KOBbI€ IOYKU PucyHok 10.16. [lpuganue pacTeHUsIM GOpPMBI.
pacTeHus.

Ecnm KoHUYMK cTeb6s1 oTpe3aTh (OTIUIHYTh), paCTeHHWE He BbIPACTeT B BbICOTY. ITO 00CTOA-
TEeJIbCTBO CO3/aeT yCJOBUA JJISl pOCTa OOJIbIIOrO KOJIMYECTBA MOJIOABIX OOKOBBIX BeTOYeK. JTO
CBOMCTBO IPYTKAa MCIOJIb3yeTCs AJi NPUJAHUA PacCTeHUAM GOPMBbI U MOJyYeHUs OT HUX OOUJIb-
Horo ypoxas (Puc. 10.16).

C npuxo/loM BeCHbI M Ha4yaJIOM JIBM)KEHHUA TJIM Ha pacTeHUsX NUTaTesbHble BellecTBa JOCTH-
raloT KaMOUs, a TaKxKe Bcex opraHoB. KiieTky kaM6usl, CHaO>kéHHble IUTAaTeJIbHbIMHU BelleCcTBa-
MU U BOJOW, HAYMHAIOT JeJUThCA. bosblias 4acTh AesAluXcsa KJIeTOK NpopacTaeT U3 KaMOus
BHYTpb U IIpeBpallaeTcs B KJIETKU JApeBecHHbl (kcujeMbl). OcTasbHasi 4acTb, OJHAKO, PACTET
Hapy>y U3 KaMOusl U NpeBpallaeTcs B KJeTKH cMaskU (dJioambl). CieoBaTesbHO, JpeBecuHa

ABJIsieTca 6oJiee TOJICTOH, 4eM cMa3sKa.

4 )

KosibLla pnpeBecHOM KOpBI, pacroJioKeH-
Hble C H0’KHOU CTOPOHBI, OYAYT HIMPOKUMH,
a C CeBEepHOHM - Y3KMMHU. B 3aBUCMMOCTH OT
3TOr0 MOXXHO ONpeJeJIUTh NOJIIPHbIE CTOPO-
HbI, Jla)Ke eCJIM HeT KoMmaca.

Kak BbI gymaeTre? OT 4ero 3aBUCHUT LIHU-
poTa U y30CTh JepeBsIHHbBIX KoJiel?

\. J

JlpeBecHbIe
KOJIbLIa

PucyHok 10.17. Kamb6ui.

BecHo#l kaMOUI CTaHOBUTCSA OOJIBIIMM B CBOUX pa3/ie/IEHHbIX KJeTKaX, Ky/ja IOCTynaeT MHO-
ro BOJbl U NMUTATeNbHbIX BellecTB. C HACTyIJIEeHUEM JIeTa, KOr/ia IHU CTAHOBSITCS Telljlee, KOJIU-
4YeCTBO MUILY, OCTyNawLed B KaMOUH, yMeHbIIAETCs, YTO NPUBOAUT K JIPOOJIEHUIO e SIINXCs
KJ1eToK. K oceHM KJIeTKH KaMO6us MepecTaroT JeJUTbCs, BECHOU CJIeyIOLero roja 3TOT MpoLecc
NOBTOPSIETCA CHOBA. TakKMM 00pa3oM, KaXK/Jbli roJi C BECHbI [0 OCEHH 06pa3yeTcss HOBOE KOJIb-
110 IPEBECHOTO CJI0sl, KOTOPOEe OKpY:>KaeT JpeBecuHy, 06pa30BaHHY0 NpeAbIAYLUIMMU TOJaMH, OT
BHYTpPEHHETr0 K Hapy:kHOMY. X Ha3bpIBalOT rOAMYHBIMM Kosibuamu (Puc. 10.17).

PocT ¥ pa3BuTHe 06ecneyrnBarOT NMOJHOLLEHHOe GOPMUPOBaHKE BCEX OPraHOB pacTeHUM. 3pe-
Jloe pacTeHHe pa3MHOXAeTCs U OCTaBJIAeT MOTOMCTBO.

3. CrapocTtb. OHTOreHe3 pacTeHUH 3aBepuiaeTcsl K cTapocTH. [Ipy 3TOM poCcT U pa3BUTHE
pacTeHUs CHayaJsa 3aMeJiJIII0TCSA, a 3aTeM NOJHOCTBIO NPeKpallalTcs, U pacTeHHWe NMOorubaer.

JAEJIAEM BbIBO/Ibl

e UHAUBUAyaNbHBIA NEepUOJ Pa3BUTHs PACTEHUM COCTOUT M3 CTAAUK IMOpHOTeHe3a W IO-
CTIMOpHOTreHesa.

» PacTeHus pacTyT, pa3BUBAIOTCS, CTAPEIOT U YMUPAIOT B pe3y/IbTaTe Mopdosioruieckux, u-
3M0JIOTUYECKUX U 6HMOXMMHUYECKUX U3MEHEHUH BO BpeMsl OHTOreHesa.




I
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» PacTtenue paCTéT 3a CYET JleJIEHUS KJIETOK TKaHU BEPXYUIKHU U OOKOBOM MEPHUCTEMBI.

* X Ku3HeHHbIN UKJI paCTeHI/Iﬁ Ha4YMWHAETCA C 3UT'0OThbl U OXBAaTbIBaeT BCE€ CTAAWH PA3BUTHUAA.

o O,Z[HOJIETHI/Ie pacCcTeHud UMerT OJUH OHTOI€He3 B CBOEM KM3HEHHOM IJUKJIE, TOTJd KaK MHO-
rojeTHrue pacTeHrud UMEeKT HECKOJIbKO OHTOIr€He30B.

IMPUMEHAEM HOBBIE 3HAHUA
3HaHUe U IOHUMaHHue

1. K xakuM nepuojiaM OTHOCHUTCSI OHTOreHe3 CeMeHHbIX pacTeHUun?

2. Kakoe 3HaueHMe nMeeT Boja [JJ1sl NpOpacTaHUs CeMsH?

3. Kakue ¢axkTopbl BJAUSAIOT Ha POCT U Pa3BUTHUE pacTeHUs?

4. Kak pacTéT cTebesib B LIMPUHY?

[IpuMeHeHHe. YKaXUTe TePMHUHbI, OTHOCALLIMECS K »KU3HEHHOMY LIMKJIY PacTeHUH, U UX ollpeje-
JIeHUsl B Iapax:

Ne HaszBaHus OTBeT OnpepesieHue TEpMUHOB

1 feens A CBET, BJIQ>KHOCTb, TEMIIepaTypa U coZlep>kaHue BOJbl U
MHHEepaJoB B [I04YBe

2 | BHemHu#l dpakTop b KJIETKHU 3apo/blila

3 | 3aMKHyTas MepTeMa B KaMOuaJibHble KJIEeTKH

4 OO IO r 610JI0TUYEeCKU aKTUBHOE BelllecTBO, KOHTPOIHpyiolliee
POCT U pa3BUTHE PaCTeHUN

5 | Pocr i | KaueCTBEHHOe OOHOBJIEHHE KJIETOK OpraHu3Ma

6 | PasButune E KOJINYeCTBEHHOE YBeJInieHre KJIeTOK OpraHu3Ma

Ananu3. KakoBbl CXO/CTBA M pa3/IMUMs B )KU3HEHHOM IMKJIEe OJHOJIETHHUX U MHOIOJIETHUX pac-
TEeHUUN?

CuHTEe3. YCTaHOBHTE COOTBETCTBHE, BBE/I1 B COOTBETCTBYIOIME TUEHKU HOMepA CTOJIOIOB, B KO-
TOPBIX 3allMCaHbl 3aKOHOMEPHOCTH Pa3JIMYHbIX 3TAllOB OHTOTeHe3a 1JBETKOBbIX paCTEeHUM:

B nepuo/; moJsioBoro
co3peBaHus popMu-
PYIOTCSl TeHEepaTUB-
Hble OpTaHbl pacTe-
HUS.

OHTOreHe3 pacTeHUH 3aBep-
1IaeTcsl K CTApOCTH.

B rnepuvoz rnmoJjioBoro co-
3pEeBaHUA Y MOHOﬂOﬁ TPaBbI
(l)OpMI/Ipy}OTCH BereTaTuBHLIE
OpraHbI 110 Mepe poCTa U
Pa3BUTHUA.

3apojpblill BHYTpU
CeMeHHU sIBJIsIeTCs 3a-
poJibllieM pacTeHUsl.

HOBeHUIbHBIN nepuoa Ha4du-
HaeTCA C IpOopaCTaHHA CEMAH
pacTeHusd.

Bapociioe pactenue pas-
MHO’KaeTcsl, 0CTaBJIsAS IOTOM-
CTBO.

3asaHue

OneHka

Y Azamat aka ecTb JIMMOHApU# B TeIIUIE.
Kaxxapiii ce30H oH 06pe3aeT BeTBU KyCTapHHU-
KOB. O6bSCHUTE, IOUEMY OH TaK MOCTYyMaeT?

Ha mepeBbsx, pacTymux B TPONHUYECKHUX JIECaX
Ha 3KBATOpe, TOJOBbIE KOJIbIIA HE 0OpPa3yrTCH.
Kak Bbl gymaeTe, mouyeMy Ha [lepeBbsIX TaKHX
MECTHOCTEH He 06pa3yrTcs roAUYHbIe KoJbla?



10.4. IPAKTUYECKOE OBYYEHHE.
U3YYEHHUE YKU3HEHHOIO LIMKJIA CEMEHHBIX PACTEHMIA
Ilesab: M3y4NUThb 3TaNbl Pa3BUTHA, HAabJI0ZaeMble B KU3HEHHOM LIUKJIe CEMEHHBIX PacTeHUH.

JKusHeHHBIN LUK paCTEHI/Iﬁ Ha4YHWHaeTCA C 3UroTbl U OXBa-
TbIBaeT BCE€ CTaAWH PA3BUTHUA.

Heo6xoaumoe 060opyAoOBaHMeE: 1IBeTHble KapaH/alllM, IJa-
CTWIHH, CKaJIblieJib, BUEOPOJMK O KU3HEHHOM I[MKJIe pacTe-
HUM, TPOEKTOP, KOMIBIOTE.

llpaBua 6e30MacHOCTH: G o &

Ilopsaaok paGoThI:

1. I/ICI'IOJIbSYH CBOU TeopeTHu4eCKHe 3HaHUuA [0 TeMe, IOoKa-
JKUTE B Iapax omnpegesieHusd, COOTBETCTBYHOIIHWE C/eAYHUIUM

npoueccam:

I1/1 | [lepuogsbl pazButusi| OTBeT Kakue nusmeHeHus Ipoucxoasar?
JMb6puoreHes A CeMs mpopacTaeT U NpeBpalllaeTcsl B MOJIO/I0e PacTeHHE.
[TocTam6puoreHes b PacTeHue nepecTaeT pacTyu U pa3BUBAThCS, IOTUOAET.

. B pe3ysibTaTe npopacTaHusi pa3BUBAETCS 3apO/bILl, a U3 HEro

3 | lOBeHMJIbHBIN B besy. pob p PO

- ceMsl.

BkJ/itouaeT 10BEHUJIbHBIN, 10JI0BO3PEJIbIU U CTapYeCKU NepU-
4 | 3pesocTb r

OZ1bI.

[eHepaTHBHBIE OpPraHbl pacTeHUs Pa3BUBAIOTCS, OCTABJAA
5 |CrapocTb i | P p p p ’

NOTOMCTBO.

2. [IpoaHanM3upynTe CX0KEeCThb CeMAH B )KU3HEHHOM LMKJIe OJJHO- U IByXCEMEHHBIX paCTEHUN
Ha OCHOBe AuarpaMmbl BeHHa.

OfHOZ0/IbHEIE JIBy0JIbHBIE
pacTeHus pacTeHust

3. Ha pucyHKe, WIIIOCTPUPYIOLIEM KU3HEHHBIN IUKJ OaK/aXkaHa, MPOHYMEPOBAHbI 3TAIbI
pa3BuTus. OnpeennTe, Ha KAaKOM 3Talle OHTOreHe3a HaxOAUTCS U300pakeHue 10/, HOMEPOM:




4. K 6pICTpOpACcTyLIMM pacTeHUAM B Y36eKHUCTaHe OTHOCATCSA TaKWe pacTeHHsd, KaK HUBa, TO-
noJib, Jlo3a, rpenikuili opex. BuHorpajsiHoe pacTeHue MOXeT BblpacTy A0 10 m B AJIMHY 32 OJUH
ce30H. [IpescTaBUM BepOATHOCTb IPUPOCTA B )KU3HEHHOM LIMKJIe 6-JIeTHEH JIO3bl B rpadriecKoM
BU/IE.

60
50
40
30
20

10 7 2 3 4 556

pauHa (MeTp)

roja

5. CaenaiiTe U3 MJIACTUJIMHA JBYXKOHTYPHYIO MOJie/lb CEMEHU pacTeHHs.

06cyauTe U cAesaiiTe BbIBOJBDI.

10.5. PABMHOKEHHUE KUBOTHbBIX

BbIABJIFAEM INPOBJIEMY. HekoTopble 6eCri03BOHOYHbIE
)KUBYT OT TEeMJIbIX BECEHHUX JJHEW [0 CAMbBIX XOJIOJHbIX OCEH-
HUX. B Xo/l0HblE OCEHHME JJHU OHHU morubaroT. BecHoll cie-
JAVIOIIEero rofa Mbl CHOBa BCTPETUMCS C 3TUMHU >KUBOTHBIMH.
B 4éM npuyuuHa UX NOsSIBJEHUs?

Tepmagpodum e KokoH
e HenosHwlll Memamopgos
e [lo/HbIl MemamMopgho3 e
Pe3oHamopHbiii

OTKPBIBAEM HOBBIE 3HAHHMA. B npupose 6ecrio3BOHOYHbIE PAa3MHOXAOTCSA 6eCroJibIMU
Y MOJIOBBIMHU CIIOCOOGAMM.

BecnoJsioe pasMHOXXeHHe HabJI0aeTcsl Y HEKOTOPBIX NPOCTENIIUX MpejAcTaBUTeed 6ecro-
3BOHOYHBIX, Y KOTOPbIX U3 COMAaTUYECKON KJETKHU pa3BUBAETCS HOBOE MOKOJIEHHUE.

[TosloBOe pasMHOXEHHE MPOUCXOAUT MYTEM CIUSHHUSA raMeT, KOTOpble 06pa3yloTcs B MOJIO-
BBIX OpraHax. My»ckKue raMeThbl CO3peBaldT B CEMEeHHUKAX, Ha3blBaeMbIX ClIepMaTO30UJaMHU.
[Tos0BOM OpraH caMKu - SMYHUKHU, B KOTOPbIX 00pa3yoTcs AWLEKJeTKHU. [aMeThbl coeIUHAIOT-
csl, 06pa3sys 3uroty. i3 Hero pa3BuBaeTCcs HOBbIM OpPraHHW3M C OTLOBCKMMH U MaTEPUHCKUMH
HacJleICTBEHHbIMU MIPU3HAKaMU.

Y HeKOTOpBIX OSHOMOJIBIX YXUBOTHBIX MY:KCKHE U >KEHCKHe IO0JIOBble OpTaHbl pacloJioxe-
Hbl B OT/eJIbHbIX OpraHvM3Max. [I[puMepoM MOrYT CIAY>XUTb HaceKoMble, pblObl, 3eMHOBO/IHbIE,
PeNnTUINY, ITULBI U MJeKoNUTawmue. ECM y 0JHOro opraHu3Ma pas3BUTHI KaK MYyXCKHe, TaK
Y JKeHCKHUe N0JIOBble OpraHbl, ero Ha3bIBAlOT KUBOTHBIM - repmadpoauTom. [Ipumepamu fB-
JIIIOTCS MJIOCKUE U KOJIbLIEBbIe YePBH, OPIOXOHOTHE MOJIJIIOCKHU.

IIpecHOBOAHBbIE TUAPBI PAa3MHOXKAKOTCA 6ECNOJIbIM U MOJOBbIM MYTSAMHU.

B 6siaronpUsATHBIX YCAOBUAX TH/pa pa3MHOXKaeTcsl 6ecnoJibiM nyTéMm. [Ipu 3ToM Ha noBepx-
HOCTHU ero CTBoJIa 0bpa3yeTcs HeCKoJbKOo nob6eroB. C pocToM no6eros, NosiBJieHWEM INaJibla-
UM, POTOBOW MOJIOCTH MOJIOZbIE TUJPbI OTAENSATCA OT MAaTEPUHCKOTO OpraHU3Ma U HAYUHAIOT
)KUTb CaMOCTOSITEJIBHO.



SAMIIEKITeTKa

a CIIEpMATO30MNAbI 6

3UTOTAa

PucyHok 10.18. Becniosioe (a) v moJioBoe (6) pa3MHOXKeHHe TU/IPhL.

Ilos10BO€e pasMHOXeHHEe NPOUCXOAUT B HeOJaronpusATHBIX yca0BUAX. Ha moBepxHOCTH ero
TeJla MOABJSAITCA HeOOoJIbIINe BBIYKJIOCTH, B HEKOTOPBIX U3 KOTOPBIX CO3peBaeT ofjHa 60Jibllas
JIOXKHOHOTas AWIleK/IeTKa, a B IpyTUX — 60/bllIoe KOJUYEeCTBO MeJIKUX NMOJBHKHBIX ClIepMaTO30-
uzioB. CnepMaTo30U/bl MPOXOAAT Uepe3 BOAY U OIJIOAOTBOPSIOT SAWUILEKJIETKY, 06pa3ys 3UTOTY.
[ToBepXHOCTb 3UTOThI OKPYIJVIIETCSA Y MOKPbIBAETCA MJIOTHOM 060/104KOM. C HACTyIJIeHHEeM 3UMBI
rujpa norubaet, a 3Urota OCTaéTcs Ha NMepe3uMOBKY. BecHOM U3 3urocnopbl pa3BUBaKTCS MO-
sgoaple ruapsbl (Puc. 10.18).

JoxaeBoil 4YepBb - >XUBOTHOe-repMadpoauT.
Bo BpeMs pa3MHOXeHUs [Ba 4YepBs OIJIOLOTBOPSIOT
Jpyr apyra. B nepuog siiiniekna Ky yepBb BblJeNseT
CJIM3UCTOE BellecTBO M3 nosdca. M3 aToro BelecTBa
dopmupyetcs kKokoH. OH OTKJ/a/JblBaeT OIJIOAOT-
BOpEHHBIE AlIla B KOKOHbI. KOKOH COCKa/b3bIBaeT C
Nosicka 4yepBs U MajaeT B NOYBY, U3 HEro pa3BUBa-
10TCA MoJsiofble yepBU (Puc. 10.19).

Ilayky pasHomoJ/ible >KUBOTHBbIE, MpPUYEM CaM-
Ka KpynHee caMmua. Pa3aMHOXarTCAd OHHU HCKJIIOYHU-
TeJIbHO NMOJIOBbIM MNMyTéM. CnenuasbHble BbIPOCTHI,
pacroJiokeHHble Ha NepeJHeld Hore caMla INayka,
HamnpapJ/sAKT CIOepMaTO30U/bl B TIOJIOBble MYTH
caMKkU. TakMM 06pa3oM, HaOJ/I0[aeTCsl BHyTpeHHee
omsofoTBopeHue. CaMKa OTKJ/Ia/lblBaeT HECKOJIbKO
SIML, B KOKOH I10CJIe OIJIOAOTBOPEHUsl. 3UMOH NayKu
noru6atot. fiina 3uMyOT B KOKOHE, BECHOW U3 HUX
BBIXOAAT MoJiogble nayku (Puc. 10.20).

HacekoMble - )XUBOTHbIE OINpeJeJIEHHOrO0 I0Ja.
PasMHOXalTCA OHU UCK/IOYUTEJNBbHO MOJIOBBIM Iy-
TéM. CaMIbl HACEKOMbIX MeJibie CaMOK 110 BHeEIIHe-
My CTPOEHHIO U KpYIIHee, YCbl ¥ HUX CHUJIbHO pa3BU-
Thl, OHU XOPOILIO BOCHPUHUMAIOT 3anaxu. [losoBblie
OpraHbl pacHoJIoKeHbl B OPIOIIHOM MOJIOCTH. Y ca-
MOK MMeeTCs apa IMYHUKOB, a Y caMI]0B — Mapa ce-
MEHHUKOB. Y HaCeKOMBIX Hab/110AaeTcsl BHYTPEHHee
omsiofotBopenue (Puc. 10.21).

PucyHok 10.19. PasMHOXeHMe LOXeBOr0
yepBs.

PucyHok 10.20. PaaMHOxkeHHEe
nayKa-oTLleJIbHUKA.

Pucynok 10.21. Pa3inuus BO BHEUIHEM CTPOEHHUH CAMOK U CaMLL0B HACEKOMBIX.
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B 3aBUCUMOCTH OT cpe/ibl 0OUTAHUSI HACEKOMbIe OTKJIaJbIBAIOT
OIJIOIOTBOPEHHBIE slilla B pa3Hyto cpeay (Puc. 10.22).
Kak bl dymaeme, kak celluac passusaemcs stlyeksemka?
fina, oTyioXKeHHbIe CAMKOM, pacTyT U pa3BUBAIOTCA U MpeBpa-
IIAI0TCS B JIMYUHOK. B 3aBUCUMOCTH OT mepuo/i0B pa3BUTUS Hace-
KOMble JIeJIATCS Ha CAeAyIolide TPyIbL:
1. HacekoMmble, pa3BUBaIOIHeCs C HEMOJHbIM IpeBpalleHUeM
(HemostHBIM MeTamMopdo3).
pucy;,o,fio_zz, Tpouecc 2. HacexkoMble, pa3BUBawINMecs C MNOJHBIM MpeBpallleHHueM
OTKJIa/IbIBAHHUSA AUI] CAMKH (mosnHbIA MeTamMopd03).
HaceKoMoro. Y HaceKOMBIX, KOTOpble PAa3BUBAIOTCS C HEMOJIHBIM NpeBpalle-
HUeM, JIMYMHKA, BblLIe/IIas W3 sIila, OYeHb AaKTHBHO MUTAETCH,
pacTéT u pasBuBaeTcs. JINUMHKA NpeBpalllaeTcsl BO B3pOC/J0e HaceKOMOe, HECKOJIbKO pa3 BbLIY-
isisich (cOpachiBasi XUTUHOBYIO 060J109KY). JIMUMHKY Pa3BUBAIOLIUXCSA HACEKOMBIX U3 SIUIL MPH
MIOJIHOM IpeBpalleHUH OTIMYAITCSA OT B3POC/bIX 0C06e BHELIHUM U BHYTPEHHUM CTPOEHHEM.
[Tocsie mocsieHeN JTMHBKY JIMUMHKA NpeBpallaeTcs B KyKOJIKY. KykoJsika — mepuo/ mokosi B pas-
BUTHM HACEKOMOIO, OHA He NMUTAeTCd, He JABUraeTcs. B aToT mepuoj, B pe3ysibTaTe CJIOKHbBIX
M3MeHeHUH, GOPMUPYIOTCS OpraHbl, XapaKTepHble [Jisl B3POCJOr0 HACEKOMOro. Y HaceKOMBIX,
Pa3BUBAIOIIMXCS C HEMOJHBIM Pa3BUTHEM, EPUO/, KYKOJIKH He HAOJI0IAETCs.

Hacekomble, pa3BUBalOIHecs: C HEMOJIHbIM Hacekomble, pa3BUBaOIHecs C MOJIHbBIM
npeBpameHueM npeBpaneHneM
AR 0—>TMYMHKa—B3POCJI0e HACEKOMOE AWL0—/IMYIMHKAa—KYKOJIKa—B3p0CJI0€ HACEKOMOE
[TosieBKY, Ky3HEYHKH, CTPEKO3bI ’Kyku, 6a6049kH, MyxH, MypaBbH, 0ChI

Pa3zMHoOKeHHe 3eMHOBOAHBIX. B Témble maii-
CKMe U amnpeJsibCKUe JJHU Y 03EpHOM JIATYILIKU Ha-
OJIIOAAIOTC HWHCTUHKTbI pa3MHOXKeHUs. CaMIiibl
JIATYLIeK HayMHAIT IPOMKO KBakaTh. /[lis 3Toro
Yy HHUX HMEKTCA ClieljvajJibHble 3BYKOU3Jalollue
opraHbl-pe3oHaTopbl (Puc. 10.23). TlonoBas cu-
CTeMa, Kak U y pbl6, COCTOUT W3 Napbl SUYHUKOB,
pacroJioKeHHbIX B MOJIOCTU TeJla Y CaMOK, U Maphl
CEMEHHUKOB, PacCloJIOKEHHBIX BO3Jie MOYEK Y CaM-
10B. Co3peBlIve ANLIEKIETKU 3aK/I0YAIOTCA B CJIU-
3UCTYI0 060JIOUKY Ha MyTH SNl B KJ0AKYy, OTKyAa
BBIBOJATCS HApy»Ky. Y 3eMHOBO/IHbIX HabJl0laeTcs
BHeEIIHee OIJIOAOTBOPEHHE. OHJIOAOTBOpéHHbIe HKPHWHKHU IIJIaBalOT HA IOBEPXHOCTHU BOJbI B BH e
IIapMKOB. BepxHss yacTh UKPUHOK XOPOLIO NMPOrpeBaeTCs N0/ BO3J4eUCTBUEM COJIHEUHBIX JIyYel,
TaK Kak MUMeeT YEpPHOBATbhId OTTEHOK. M3 HUX yepe3 MOJITOPBI HeJeJNU pa3BUBAeTCHd JIMYWHKA-
roJioBacTHK. [0J10BaCTUK CHaya/la MUTAeTCs NUTATeJbHbIMU BellleCTBAaMHU, OCTABIIMMUCA OT SIUIL,

PucyHok 10.23. CaM1ibl JSATYILIKU-PE30HATOPHI.



a 3aTeM MeJIKUMU BOJOPOCJASIMH, MUKPOOPraHHW3Ma-
MU. [lo BHYTpeHHEMY U BHEIIHEMY CTPOEHHIO TOJIO-
BaCTUK HallOMUHAEeT MeJIKYIO PbIOEIIKY. Y Hero 6yayT
MMeTbCs TaKHe OpPraHbl, KaK JBa My4YKa HapyKHBIX
’abp, pacrmoJiokeHHble MO 06OKaM, JByXKaMepHoe
cepAue, OJUH Kpyr KpoBoobGpalleHHss U OOKOBas
JIMHUSA. B mpornecce pa3BUTHSA CHavasia MOSIBISAIOTCS

3a/iHUE, 3aTeM Nepe/iHue KOHEYHOCTH, epecTpanBa- \ f
IOTCS1 MU OpraHbl KDOBEHOCHOM CHUCTEMBI, MOSIBJISIETCS — ’
TpEXKaMepHoe Cep/ille, Ba Kpyra KpoBooGpalieHHusl. -

[losABASAIOTCA JIETKUE, U FOJIOBACTUK YacTO MOAHUMA-
eTCca K MOBEPXHOCTH BOJbI, YTOOBI JbImaTh. [locTe-
IIeHHO yKOpaYuBasl XBOCT, [OJIOBACTHK NpeBpallaeT-
csl BO B3pocayto jsArymky (Puc. 10.24). MOACKOpJIyTIOBas

PasMHoOXXeHHe NTHUIL Qbostouka

Cpoku pasMHOMEHUs ITHL 3aBUCAT - 3apOJIbIIIEBBIIT
OT OKpYXaKWILUX YCJI0BUM (IVIaBHBIM JINCK
006pa3oM OT HaJIUYMsI JOCTATOYHOIO \ /

KOJINYeCTBa MUIIK). Y caMIlOB UMeeT-

PucyHok 10.24. Ilukn pa3BUTHUSA 03EpPHOU
JIATYIIKHU.

CKOpJiymna

cd Mapa CEMEHHUKOB M Mapa CeMeH- \

HBbIX MyTeH, KOTOpPble OTKPbIBAIOTCS B

KJI0AaKy. Y CaMOK €CTh OJWH SIMYHUK U / BO3/yIHas
6eJIoK: KaMmepa

AULEeBOM MyTb, U SWIEKJIeTKa OILIO-
JlOTBOpseTcd Mo nyTH Auna. OnuiogoT-
BOpeHHble fNIla MOKPBIBAIOTCHA CKOP-
JIYIIOW Y BBIXOJAT BO BHELIHEW Cpefy
yepe3 kJoakKy. Ailla nTUl UMerT 60JiblIoe KOJUYeCTBO keaTka (Puc. 10.25). Xopouio pa3Bu-
Thl MHCTUHKTBI, CBSI3aHHbIE C MOJIOBbIM pa3MHOXeHHeM. B 3aBUCMMOCTH OT CTpOeHHUS NTEHLOB,
BbUIYNIUBLIMXCA U3 AUL, NOJPa3/e/soT Ha BbIBOAKOBBIX U IHEe3J0BBIX ITHUII.

Tesi0 NTEHI0B, BbIIYNHUBUIMXCS U3 SIULI, BbIBOJAKOBBIX IITHUL, IOKPLITO MEPbSIMU. BbTyTISOTCS
OHHU C OTKpBITBIMU IV1a3aMHM. [ITeHLbl BCKOpe MOryT cjeZi0oBaThb 3a MaTepbilo (dasaH, nepemnes,
yTKa, I'yCb U KypuILa).

[ITeHLbl THE3J0BBIX NTUL, POXKAAIOTCA C 3aKPbITBIMU IJ1a3aMHU, C 3aKPbITBIMU YIIHBIMU OTBEp-
CTUSIMH, TeJIO r0JI0e, MOKPBHITO peJKUMHU MYLIUCTbIMUA NepbsMU. UX KOPMAT poauTeNn NTEHL 0B
(rosny6b, JJacTO4YKa, BOpo6EW, BOPOH, aUCT, a TaKKe xulHble NTULbI) (Puc. 10.26-10.27).

6eJIKOBBIE K'Y TUKU
PucyHok 10.25. CTpoeHue sSi1ja NTHILL.

PucyHok 10.26. IITuLbl, BBICH>KUBAIOILIKE I TEHIIOB. PucyHok 10.27. IITeH1bl THE3/JOBbIX I TUL.

JEJIAEM BbIBO/Ibl

e becno3BoOHOYHbIE C NPOCTBIM CTPOEHUEM PA3MHOXAIOTCS MOJIOBBIM MYTEM.

e )KuBOTHbIE, Y KOTOPBIX MY>XCKHE W KeHCKHe TO0JIOBble OpraHbl HAaxXO/sTCSd B OJHOM Opra-
HU3Me, Ha3bIBAlOTCs repMadpoUTaMHU.

¢ becro3BOHOYHbIE, UMEIOIIIME CJIOXXHOE CTPOEHHE, PAa3MHOXKAKTCSA HCKJIIOUYUTEJIbHO I10JI0-
BbIM MYTEM.

* HacekoMble pa3BUBaIOTCS C HEMOJIHBIM WJIW MOJHBIM MpeBpallleHUueM.

e [los10BbIE OpraHbl MO3BOHOYHBIX COCTOAT M3 IMYHUKOB U CEMEHHUKOB.

e Y 3eMHOBO/IHBbIX Ha0JII0/IaeTCsl BHEIIHEe OIJIONOTBOPEHHE, a Y NTHUIl - BHYTPEHHee.

e [ITUube U0 3alMIEHO TBEPAON U3BECTKOBOW MPOOKOM.
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ITPUMEHAEM HOBBIE 3HAHUA
3HaHMe M NOHMMaHHe

1. Kak npoucxofuT 6ecrnoJioe pa3sMHOXKeHUEe MPECHOBOJHOW I'UJipbl?
2. Kak ycTpoeHa noJsioBas cucTeMa J0XAeBOro 4yepBs?
3. YeM oT/IM4aOTCA CaMIibl U CAMKU HAaCEKOMBIX?

4. llepeyncnuTe 3TaNbl MOJHOTO NpeBpallleHUs U Pa3BUTHUA HACEKOMBIX.?

5. Kak ycTpoena noJsioBasi cucreMa 3eMHOBO/HbIX?

IIpyumeHenue

1. Kak npoucxonut npeBpalleHHe JUYUHKHA B KyKOJKY?

2. Ao kakod NTULbI UMeeT TBEPAYI0 000/104Ky?

Ananus. CpaBHUTEe MeX/ly cO60M NpoLecchl pa3BUTHUSI HACEKOMBIX
C HENoJIHbIM MeTaMop$0o30M U NOJHBIM MeTaMOpPo30M.

CuHTe3

1. C KakMMH M3MEeHEeHUsIMU pa3BUBAeTCA HaCeKOMOe Ha KapTUHKe?
ToyHO Tak e cOCTaBbTe CIHHUCOK HACEKOMBIX, KOTOpble OYAYyT pa3BU-
BaTbCs TaKUM 0OPA30M.

2. HapucyiiTe cxemy, NpeCTaBASAIYIO LUK/ Pa3BUTHS 3€MHOBO/ -
HBIX.

Ouenka. Kaxapiii rog kypuna tetu Canjbl BbICUXKUBAET SIWIA U
BBIBOAUT nTeHI0B. TéTsa Caupa cobpana 12 sul| B TedeHue 1-2 nHeM.
W3 su1, KOTopble BhICHKMBAET HaceAKa, B TeueHue 17-21 nHSA BbLIy-
NUJIUCh NTeHIbl. [laxke B 3TOM rogy u3 12 OTJIO)KEHHBIX UL BbLIYIHU-
sock 10 nteHuoB. Kak Bbl 06bICHUTE IPUUUHY, 110 KOTOPOH 2 mTeHLa

nepecrarnT paSBI/IBaTbCH?

3azaHue

YT1o 0611€ero y rupsl U
nayka B I10JIOBOM Pa3MHO-
>keHumn? CobepuTe J0Ka3a-
TeJIbCTBA.

10.6. UYHAUBUAYAJIBHOE PA3BBUTHE XKUBOTHbIX

BBIABJIAEM INPOBJIEMY. Pa3zBuTue - BakHasd 0COOeH-
HOCTb KMBBIX OpraHu3sMoB. Kak B npouecce pa3BUTHA 4YepBb
npeBpaljaeTcsd B 6ab604YKy, a FOJIOBACTUK — B JIATYLIKY?

OTKPBIBAEM HOBBIE 3HAHUSA. OHTOreHe3 - MepuUof,
UHAWBUAYAJIbHOI'O PAa3BUTUA OPraHM3MOB, HAaYyMHas C 3U-
roThl U 3aKaH4YMBas rubesiblo. ITOT TEPMUH BBeJ B HAyKy
HeMeIKHMI eCTeCTBOUCHbITaTe b JpHeCT [ekkeb.

Y KMBOTHBIX OHTOr€HEe3 HauyWHaeTCs C OIIVIOAOTBOPEHHA, TO €CThb O6paSOBaHI/IH 3UTI'0ThbI, U3

KOTOpPOW pa3BUBAeTCs 3apo/blil (3MOPHOH).

Buabl oHTOrEeHe3a Y KUBOTHBIX

Pa3BuUTHE JIUYUHOK Pa3BuTHe BHYTpHU sl PasBuTHe B yTpo6e MaTepu

OHTOTeHEe3 )KMBOTHBIX BKJIIOYAeT CTaJUH IMOpPHOTreHe3a 1 MOCTIMGPUOTeHe3a.
IMOpHOreHe3 HAYMHAETCs C OMJIOAOTBOPEHUS SIHIEK/JIETKH U 3aKaHUYMBAETCS POXKAEHUEM

MOJIOJOr0 OpraHU3Ma WJKU pa3pblBOM 000JIOUKH SHLA.

IMOpHOreHe3 BKIIIOYAET B ce0s1 3 OCHOBHBIX MEPUO/A: APOOIEHNE, FaCTPY/IALMSA, TEPBUYHbBIH

opraHoreHes.

B mepuop ApoGJeHUsA 3UroTa HauuMHAeT HeNpPepbIBHO JAeJUTbCA. B pesysnbrare JesieHus
pPa3BUBAETCSA 3apOAbILI, COCTOALIMKA U3 MHOXECTBA KJIETOK. TaKOM C/10M Ha3bIBAeTCs XPYNKOU

6.1acmy0il, COCTOSIER U3 KJIETOK.



B nmepuos racTpyisinuM  pa3BUTHE  3apojblila
IpOJO/DKAETCH, OH COCTOMT M3 [ByX cJoeB. Hapyx-

I I.l -
HbI CJIOW Ha3blBaeTCs 3KTOAEPMOM, a BHyTpeHHMM -  /ApobJenue \i}

3HTOAEepPMON. Bo BpeMsa BHyTpHUYyTpPOOHOrO pa3BUTHUSA Yy iy
BCEeX MHOT'OKJIETOYHBIX )KUBOTHBIX, KDOMe 4esioBeKa, pop- —
MUpYyeTC Me304epMa - CpeJHUU CJI0U. ITU CI0MU 3apo-
JibllIa IPUHATO Ha3blBaTh 3apodbluiesbiMu Aucmamu. Pas-
BUTHeE 3apOAbILIEBbIX JUCTOB HA3blBaeTCs eacmpyadyuel
(Puc. 10.28).

IlepBuyHbIi opraHoreHes. Ilocse racTtpyasaguu
HabJilofaeTcsa ChelnuaJusalys CTBOJIOBBIX KJETOK. B
pe3y/bTaTe cnelyUalv3aldi B KaXKJOM CJ0e 3apojbllla
pa3BUBaETCs HAGOP KJIETOK, 06J1aal0LHX ONPe/IeSI€HHBI-  Pycynok 10.28. IMEPUOreHes )KUBOTHBIX.
MU cBoMcTBaMu. M3 3THX KJIETOK pPa3BUBAIOTCA TKaHU U
OpraHbl, XapaKTepHble Jis JaHHOTO CJIos. ITOT Impouecc

Ha3bIBaeTCA OPraHOT€HEe30M.

[TocTam6puorene3

I - . o
R ALL 3pesiblil mepuof, Ctapuyeckuii neprof,

ro CoO3peBaHudA

[TotHbINM MeTaMOpdO3

HenosiHbiit MeTamopdo3

C poxxJieHreM MJIM BBLIYIJIEHUEM M3 fillla HAUMHAETCs CTaJus NoCTIMOopuoreHnesa. [loctam-
O6puoreHes XXUBOTHBIX COCTOUT U3 CIeJYIOIIUX 1ePUO/I0B: IOBEHU/IbHBIM N1€PUOJ, II0JI0BOM 3pesio-
CTH, NIEPUOJ, MI0JIOBOTO CO3pEBAaHHUA, IEPUOJ CTapPOCTH.

Ilepuoa MoJI0BOro CO3peBaHUA — 3TO CJ0XKHbIHM NpPoLecc pa3BUTHS, KOTOPbIM HAUMHAETCS C
POX/JEHHUA U MPOJ0JKAETCA A0 MOJHOrO M0JIOBOr0 co3peBaHud. [Ipy 3TOM MoJIof0H OpraHusm,
KOTOPbIN BBIXOAUT WJIH POXKAAETCS U3 AWLA, PAaCTET U pa3BUBAETCA. ITO pa3BUTHE NMPOUCXOJUT
10 NpaBUWJIBHOMY (6e3 MeTamMop¢o03a) U HeNpaBUJIBHOMY (C MeTaMOP(}O30M) MyTH.

B npaBHJIBHOM NOCTIMOpHOreHe3e OpraHu3M, KOTOPbIM BBIXOJAUT WU POXKAAETCS U3 AUIa,
CTAaHOBUTCS MOX0KUM Ha B3poCJbli. Ho Mo cpaBHeEHHIO €O B3POCJbIM OPraHU3MOM CUCTEMBI Op-
raHoB 6o0Jiee MIPUMHUTHUBHBI, PU3NYECKHU C1abbl, peNpoAYKTHBHbIE OpraHbl He3peJsible. TakoH THUI
pa3BUTHUA HAGJIIOJAETCA Y PeNTHINH, NTUL U MaekonuTawwux (Puc. 10.29).

PucyHok 10.29. [IpaBUIBHBIN IOCTIMOPHUOTEHES.




9TO0 Ha3plBaeTCA HENPABMJIBHBIM Pa3BUTH-  ,oapyrye samux )
eM «MeTaMOpP(}O3HbIM» WU «IAYUHOYHBIM pPa3BU- KOHeYHOCTeHl r0JIOBACTUKH Anna
THeM». 06pa3yLUICA IPU 3TOM OPraHU3M CUJIBHO
OTJIMYaeTcsl OT B3pocsoro. HempaBuibHOe pa3sBUTHE
HabJII0laeTcs y JIEHTOYHBIX YepBel, HaCeKOMBIX U
3eMHOBOIHbIX (Puc. 10.30).

Y HaceKOMBIX pa3J/IMYarOT MOJIHbIM U HENOJIHBIN
MeTamopdo3bl. [Ipu nmosHOM MeTamMopdo3e U3 suIa

pa3BUBAETCA JIMYMHKA, U3 HE€ — KYKOJIKA, U3 KYKOJI- PasBUTHE IepeiHuX
KOHEYHOCTEH

KU - B3pocJjioe HacekoMoe. HemosiHbl MeTaMmopdo3 MoJI0/jast JIATYIIKA
COCTOUT U3 CTaJUM AMLA, JUYUHKH, B3POCJOTO Ha- Pucyrok 10.30. HenpaBU/IbHBIH
CEeKOMOrO. MOCTIMOPUOTEHES.

Hel'lpaBl/lJIbelﬁ HOCTSMGPI/IOFGHEB HACEKOMBIX:

/
JIMYUHKa
/

ANI0 ////
KYKOJIKa

JIMYUHKA
B3POCJIbIX \\\
TapakaH ANLL0

3peJiast
6abouka

BroJsiornyeckoe 3HaueHUe HENPABUJIbHOTO (MeTaMOPPO3HOI0) pa3BUTHSA 3aKJIIOYAETCH B TOM,
YTO, NOCKOJIbKY JIMUMHKHU U B3POC/ble 0CO6U OJHOr0 BU/A >KUBYT B PAa3HbIX YCJIOBUSIX, KOHKYPEH-
LIUU MeXAy cOo60M 3a cpely OOMTaHUs U MUILY He Hab/tofaeTcs. JIMYMHKU HEKOTOPBIX 0CeJIbIX
)KMBOTHBIX aKTUBHO MepeiBUTaloTCcs. ITO obecrneyrBaeT paclpoCTpaHeHUe BUJA Ha OoJiee 06-
IIMPHBIX TEPPUTOPHUAX.

B 3pesiom nepuose nmoctaMbpuoreHesa OpraHvM3M KUBOTHOI'O NMPOJOJKAET pacTU U pa3BU-
BaTbCA. Pa3BUBalOTCA M0JIOBblE OpraHbl, B KOTOPbIX GOPMUPYIOTCA ramMeTbl. OpraHusM pas3MHO-
»KaeTcsl, 0OCTaBJIsAsI ocsie cebsi TOTOMCTBO.

B moxxujoM Bo3pacTe oOMeH BelleCTB B OpraHu3Me >XMBOTHOIO 3aMejJsieTcd. JleaTesb-
HOCTb IOJIOBOM CUCTEMBbI TAaKKe 3aMeJiJIsieTCs], a 3aTeM IOJHOCTbI0 NpekpaujaeTtcs. OpraHusm
CcTapeeT U yMHUpaeT.

JAEJIAEM BbIBO/JbI

* OHTOreHe3 KHMBOTHbBIX BKJIIOYAET B cebsl CTaJUX 3MOpUOreHe3a U MOCTIMOpHUOreHe3a.

e JlpoG/ieHHe, TacTPy/sALMs U NMePBUYHBIA OpraHoreHe3 MPOUCXOJAT Ha CTaJUM 3IMOpHOre-
He3a.

* [lTocTaMOpHOTeHEe3 KUBOTHBIX COCTOUT U3 CAEAYIOIIMUX MEPHUOAO0B: MEPUO/] A0 MOJOBOTO CO-
3peBaHUsl, IEPUO/, MIOJIOBOTO CO3PEBAHUS, TEPUOJ, CTAPOCTH.

« [lepuoJ, mpeAlIeCTBYOUIUA B3POCJON KU3HU, MPOUCXOAUT KaK MPaBUJIbHO, TaK U Hempa-
BUJIBHO.

« [locTaMbOpHoOreHe3 3aKaHYMBAETCSI CTapEHHUEM.

INPUMEHAEM HOBBIE 3HAHUA
3HaHUe U IOHUMaHHue

1. Kakue cTtaguy BKJIIOYaeT B cebsd OHTOTreHe3?

2. YTo npoucxXogUT B aMOpHoreHese?

3. I3 KaKuX NepuosoB COCTOUT MOCTIMOpUOTreHe3?
4. Kak npoucxXoAUT HellpaBUJbHOe pa3BUTHe?
IIpumeHeHue. CoeUHUTE CTOJIOLHI.



Ne Ha3BaHusa OTBeThI OnucaHue

1. | dMOpuoreHe3 A WHpuBHAya/lbHOE Pa3BUTHE OPraHU3MOB.
2. | llepuopn cTtapenus b [lepyog OoT poxAeHUs opraHU3Ma [0 KOHI|A €ro »KU3HHU.
3 [lepuog 10 MoJ0BOTO B [leprof, KOTOPBIA HAYUHAETCA C 3UTOTHI U MPOJOJIKAETCS
" | cospeBaHus [0 POXKJEHHUSs.
[IpekpaijaeTtcsa edATeJIbHOCTh  NOJIOBBIX  OpPraHOB
4. | TlocTtaM6puoreHes r pexpa A P ’
OpTaHH3M IMOTUGaeT.
B TeyeHue 3TOro mepuoja OpraHuU3M, KOTOPBIA BBIXOAUT
5. | OuTorenes pi | proAa ob ’ P A

WJIN PpOXKAAeTCd U3 Hﬁua, paCTéT U pa3BUBaAETCA.

Ananus. [IpoaHanu3npynTe CXOLCTBA U pa3jiNuMs MPOLECCOB NMPAaBUJbHOTO U HENPaBUJIBHOTO
(MmeTamMmopd03HOTO) pa3BUTHS, HAGIIOJaeMbIe B TepPUOJ, TOCT3MOPHOreHe3a 10 MOJIOBOTO CO3PEBaHUS.
CuHTes. OnpefeJUThb 3TaNbl U IePUObI Pa3BUTHUA B OHTOTeHe3e JIATYLIKH.

Onenka. CaMKa KOJIOPaJACKOTO KyKa OTKJajAblBaeT okoJsio 2400
saun,. W3 aui pasBuBalwTCA JUYMHKH. Kaxkjgas JUYMHKA BpeauT,
NUTasiCh 3eJIEHOM Maccol pacTeHus KapTodess o 2 g 3a Ce30H, a
B3pocJble opraHuaMel — o 4 g. [loagcunTaiiTe, Kakoi yuiep6 HaHO-
cUT KapTodesbHOMY I0JII0 TOTOMCTBO KyKa 3a 2 rojia, eC/1Id U3BEeCT-
HO, YTO 3a KaxKJbli JIETHUN Ce30H pa3BUBaeTCs 3 MOKOJieHUs U3 1
Maphbl )KyKOB.

3agaHue

[logroroBbTe BUZEO, B
KOTOPOM IOKa3aHbl 3Tallbl
pa3BUTHS OPraHHU3MOB,
KOTOpbIE Pa3BUBAIOTCS C

MOJIHBIM MeTaMop$o30M.

10.7. IPAKTUYECKOE 3AHATHE.
HU3YYEHUE INPABUJIbHOI'O U HEITPABUJIBHOTO PA3BUTHUA *KUBOTHbIX
HA OCHOBE CPABHUTEJIbHOI'O AHAJIM3A

ueJIb: YMETb ollpeaesidTb W IIPOBOAWTDb Cp&BHHTEJIbeIFI dHaJIN3 CTaﬂI/Iﬁ E
pa3BUTHUA B OHTOIr'eHe3e *XHMBOTHBIX. .

OHTOTEeHe3 »KUBOTHBIX COCTOUT U3 CTa,[II/II;'I 3M6pI/IOI‘€‘HGBa )51 HOCT3M6pI/IOI‘e-
He3a.

[TocTambproreHes
[Tepuop nosiosoro 3peJiblii epros, CTap4yecKui mepuos
CO3peBaHUdA
[IpaBuIbHOE pasBUTHE ezt oo 0 [TosiHBIN MeTamMOpdO3
pasBuTHe =

HenosHblit MeTaMop¢o3

Heo6xoa1Moe 060pyA0BaHUe: KOJIJIEKIIUS HACEKOMbIX, pa3laTOYHble MaTepHaJibl C KAPTHH-
KaMU C OTMMCAaHUEM 3TANOB PA3BUTHUSA, BUAEODUIbM, IPOEKTOP, KOMIbIOTED, YUeOHUK, I[BETHAs
OoyMara, HOXKHHIIbI, KJIeH, BepéBKa JKEJITOro 1BeTa, KapaHJalll, py4yKa, JUHeHKa.

IIpaBu/1a 6€30MaCHOCTH: i;}




Ilopsagok paGoThI:

1. BHUMaTe/JIbHO PacCMOTPUTE KOJJIEKIMU M pa3/aTOYHbIM MaTepuasl ¢ KApTUHKaMU: ompe-
JleJINTe KUBOTHBIX, pa3BUBAIOIUXCS C IPABUJIbHBIM U HENPABUJIbHBIM Pa3BUTHEM, 3alIMUIUTE UX
B TeTpa/ib B OTAeJbHbIe rpadbl.

2. HamuumuTe XxapaKTepUCTUKH, KOTOPble OTHOCSTCS K MPaBUJIbHOMY M HENpPaBUJIbHOMY pas-
BUTHIO )KUBOTHBIX:

[IpaBU/IbHOE pa3BUTHUE:

HenpaBusibHOE pa3BUTHE:

3. [lpoaHanu3upyiTe 0COGEHHOCTH, NMPUCYLIMe MpoleccaM MPaBUJIbHOTO U HENPaBUJIbHOIO
Pa3BUTHS KUBOTHBIX, HA OCHOBe JiMarpaMMbl BeHHa.

[IpaBusbHOE HenpaBuibHOe

pa3BUTHE pa3BUTHE

4. PacnosioxuTe B HpaBHﬂbHOﬁ nocjieA0BAaTEJIbHOCTHU 3TAllbl PA3BHUTHUA KOJIOPAACKOI'O KYKa
N KY3HEYHKQ, a TAKXe€ KapTUHKH, K KOTOPbIM OHHU OTHOCATCH.

Kosopagckuii xyk:

CapaHua:

Q= 8 A
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5. CpenaiiTe Moze b IMYMHKA KalyCTHOW 6aOOYKH.

06cyauTe U caeiaiiTe BbIBOAbI.

3AJAHHA 11O IVIABE X

1. Mexc,qy 3alaHHbIMKX CJIOBAMHU B HepBOﬁ CTpOKe Ta6J'II/II_[bI CyleCTByeT CBA3b. HCXO,Z[H n3
3TOM CBA3H, ollpefe/IMTe IIOHATHE.

1. | bakTepuu BuHapHoe feneHue
2. | Améba ?
3. | poxxkeBoi rpub ?
4. |Ilpu 6ecrnosioM pa3sMHOKEHUU XJIaMUJOMOHAJ bl ?

2. IlpoaHanu3aupyiTe Tabsuiuy. 3aN0JHUTE MYCTble STUEHKH HAa OCHOBE JJAHHBIX, IPUBEAEH-
HBIX B TaOJIUIIE.

Ilos10BBIE KJIETKHU I[ze co3peBaeT 3HayeHue
Anueknerka B ceMeHHOM y3ie ?
B coueTaHuu co cnepmueM obpa-
lleHTpasibHasa KJeTKa ?
3yeT 3HJ0CIepM
BereTtaTuBHasa KjaeTKa [Ib11b1Ia ?
['eHepaTHBHasa KjeTKa ? O6pasyeT ciepMUHU

3. 3azmaHue «BETBUCTOE JIEPEBO».

[IpogoskaiiTe B HampaBJieHUH COOTBETCTBYIOIEN CTPEJIKYU, OTBeYask «Ja» WJM «HET» Ha BO-
MpOChl, HAYUHAsA C NepBOro noJis cjaeBa. U3 8 3ajlaHHBIX UCXOAHBIX TOYEK HAMJUTE TOYKY, yKa-
3bIBAIOLIYI0 HA MPaBUJIbHOE HalpaBJieHWE U NPaBUJIbHbIN OTBET.

Aa




4. COC,ZLI/IHI/ITE TEPMHUHBbI, OTHOCAIINECA K HHAWBUAYAJIbHOMY PAa3BUTHIO }KUBOTHbIX, U XapaK-
TEPHUCTHUKH, KOTOPbIEe UM NIPUCYLIH.

Ne Konuenuuu OTBeT 0CO6EeHHOCTH
[leprios;, HaUYMHAWOILMKCA C 3UCOTHl M 3aKaHUYMUBAIOLIMKCS
1. | OnTOreHes A pOXK/JeHHeM MOJIOZ0TO OpraHM3Ma WJIM pa3pbIBOM 060JI0YKH
anna.
[lepros, HayWHAKLMICA C 3UTOThbl M 3aKaHYMBAWOILUMICA eé
2. | OM6puoreHes b DUOA, o m
ru6esblo.
3urora HenpepbIBHO eJINTCA asBuBaeTcsd OJacTysa
3. |IocTam6puorenes B bep A » P ¥,
cocTosALas U3 60JIbLIOT0 KOJINYeCTBa KJIETOK.
[lepvos, mnpeallecTBYOLIMA B3pPOCAOW >KU3HH, COCTOUT U3
4. |/lpoGsieHue r PHOA, - TIPEA yiom P ’
neproja NoJ0BOI0 CO3peBaHus], IepuoJa CTApOCTH.
5. |Tactpynsauus i | W3 kaxJ0ro cj0os pasBUBAIOTCA cneldriecKre OopraHbl
6. |OpraHoreHes E IMOpUOHAIbHbIE JIUCThl Pa3BUBAIOTCS.
[TostHBIN .
7. XK CocTouT M3 cTaAuM ANLQA, JIUYWHKH, B3pOCJOT0 HACEKOMOTO.
MeTamMmopdo3
8. | dkTogepma 3 CpennHuiil cioil 3apoapliia.
9. |[Mesogepma 14 Hapy»xHbI# c/101 3apojpbliia.
10 HenosiHbii K CocToUT H3 CTaAuy sHLA, JUYUHKH, KYKOJIKH, B3pOCJIOrO
* | meTamopdo3 HaceKkoMoro.

5. BeutynuBuivecs U3 UKPUHOK MOJIOJble PbIOKU B TeueHHe [epBOro rofia >XU3HU B HOP-
MaJIbHBIX YCI0BUsAX HabupawT Bec okosio 30 r. Yepes fBa roja Bec ppl6OK yBeJIMYMBAETCS B
50 pas, a emé yepes rog - B 3 pasa. Mcnosib3ys nprBe/ieHHbIE BhIlle JaHHble, U306pa3uUTe

HN3MEHEHHE BeCa pr6bI B Fpa(l)I/I‘IeCKOM BHU /€.

[Toka3aTesib Beca (g)

1 2 3 4 5 6

BospacTHol nmoka3saTeJsib
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I[JIABA XI

BU/J, onyaAanuda, 3KOCUCTEMA, BUOCPEPA

11.1. BUA, NNOIIY1ALUA

BBIABJIAEM ITPOBJIEMY. Kak MOXXHO 00BACHUTB pa3HO0O6pa- Bud o Honyasiyusi » Cembst

3ue CTPeKo3 B mpupoze? e Cmas ¢ Cmado » Kpumeputi
e Tonepanmuocmob

OTKPBIBAEM HOBBIE 3HAHMA. Bupa, nonynanuda. [loHdaTre «BUA» UCNOJAb3YeTCA KaK CH-
cTeMaTHYecKasl eJMHUIA NPU KaaccUuPUKALUU PA3IUYHbIX PACTEHUH U KUBOTHBIX B MPUPOJE.
Hanpumep, lllunoBHuk 06bIKHOBeHHbIH, Tro/ibnaH KpacHbll, [1ogco/IHEYHUK MacaUYHbIN, Mej-
BeJlb Oypbii, Kapn 06bIKHOBEHHbIN, AUCT GeJibIi.

Buj - 5TO COBOKYNHOCTb OPraHU3MOB, XapaKTEpPHU3YIOLIMUXCS OOLHOCTBIO NMPOUCXOXK/EHHS,
06Js1a/jal01 X HACAeJCTBEHHbIM CXOJICTBOM BCeX NMPHU3HAKOB U CBOWCTB W CIIOCOOHBIX B €CTe-
CTBEHHBIX YCJOBUAX CKpPeLMBAThCA U JaBaThb IJIOJ0BUTOe oToMcTBO. Hanpumep, Jluca pbrkas.
J3TO BUJ, U3 OTpsAAa XUlIHble MJIEKONUTAIOLIHE.

IlonyaAuuA - COBOKYNHOCTb OPraHW3MOB OJHOTO BH/d, CBOOOJHO CKpEIIUBAIOLIMXCS, Aal0-
IIUX IJIOZ0BUTOE NMOTOMCTBO, JIJINTEJIbHOE BpeMsi OOUTAIIIUX HA OJHOU TeppuTOopuHU (apeas) u
YAaCTUYHO WJIM MOJIHOCTBIO U30JIMPOBAHHBIX OT 0C00el Apyrux Takux ke rpynn (Puc. 11.1-11.2).
Hanpumep, B ropHom MaccuBe Tsnb-lllanb kuBeT 1000 pbDKUX JucUl. UX MOXXHO Ha3BaThb Of-
HOU monyssuuend pobkux Jucul. 500 - 600 Takux aucuy oobutaeT B ['MccapckoM xpeOTe Ha tore
Y36ekucraHa. ITO Apyras NONyJALMS PbLKUX JUCUL,. ITH JBe NOMY/IALMU U30JIUPOBaHBI, T.e. pas-
JlesieHbl 60JbIIMM paccTosiHUeM. Ho, TeM He MeHee, 3TU JiBe MONYJALUM OTHOCATCA K OJLHOMY
BUAy — Jluca ppikas. 3HAUUT, BUJ, COCTOUT M3 COBOKYMHOCTH mnonynsuuid. Ocobu B mpejesax
HNONYJISIAU MOTYT XKUThb CEMbSMH, CTaZlaMHU U cTassMU. OJHAaKO OHU HeJl0JITOBEYHbI U MOTYT Obl-
cTpo pacnajatbes (Puc. 11.3).

f.

PucyHok 11.1. lonysnsnus xxupados. PucyHok 11.2. llonynsAnya calrakos.




B npupoze cyuecTByeT MHOXeCTBO BHU/I0B. UTOOBI
OTJIMYUTB UX JIPYT OT APYra, UCNOJIb3YIOTCS KPUTEPUU
BU/Jla. COBOKYNHOCTb MPU3HAKOB U CBOWCTB, Xapak-
TEPHBIX [IJ11 BU/a, Ha3bIBaeTCsl KPUTEPUAMHU BUJA.

1. Mop¢osornyecKuili KpUTEpUHA - COBOKYII-
HOCTb IIPU3HAKOB U 0COOEHHOCTEW BHEIIHEro U BHY-
TpPEeHHero CTpOeHUs OPraHMW3MOB, IPUHAAJIEXKAIIUX K
OJIHOMY BUY.

2. ®u3MOJIOTUYECKUHA KpUTEpUMd - CcymMma
CXO/ICTB B KU3HEHHBIX IIpoljeccax: NUTaHUe, IbIXaHUE,
Bbl/leJIEHUE, POCT, pa3MHOXXeHHE, Pa3BUTHE.

3. JKoJIOTUYEeCKHM KpPUTEpPUIl — COBOKYMHOCTb
NPUCIIOCOOJEHUN K YCJIOBUSIM BHELIHEN Cpesibl.

’KuBble opraHu3Mbl MPUCIOCABJUBAOTCA K BJIU-
SHWUI0 abUOTHYECKUX U OGUOTUYeCKUX PaKTOpPOB cpe-
Zibl, B KOTOPOM OHU o6uTawT. HexxuBas cocTaBJsiio-
masg OKpy»Kalollled cpeJfibl — TeMIlepaTypa, Bo3ayx, PucyHok 11.3. YpPOBHHU CTPYKTYPbI *KU3HH.
BO/I3, 104YBa, COJTHEYHbIH CBET, XUMHUY€ECKHE BellecTBa,
abvoTnyeckrue ¢QakToOpbl; GaKTepUH, IPUOBI, pACTeHHS, XUBOTHbIE SIBJSITCA KOMIOHEHTAaMH
6uoTHUYeCKUX GaKTOPOB.

Kaxkap1ii opranusm uMeet crnequduieckre nprucnocobieHus K ¢pakropam cpefibl U 6Jaromno-
JIYYHO CyLIeCTBYeT JIUIb B ONpe/ie/IEHHBIX TPaHULLAX UX U3MeHsAeMOCTU. MUHUMMaJIbHO U MaKCH-
MaJIbHO NIepeHOCUMbIe TPaHU1Lb, 3a NIpeJieJlaMU KOTOPbIX HACTyNaeT rubeJsib, Ha3bIBalOT BEPXHUM
M HIKHUM Ipe/iejlaMU BbIHOCJAMBOCTU. OTpULAaTe/JbHO CKa3blBAeTCs Ha KU3HeAeATeJlbHOCTH
ocobell M HeNOCTAaTOUYHOe, U HU30bITOYHOe JelicTBUe ¢dakTopa. /luama3zoH aeilcTBus dakTopa,
KOTOpbIN HauboJiee 6JaronpuUATeH [ KU3HeJesATeJbHOCTH JAHHOTO BU/A, Ha3blBalOT 30HOM
onTuMyMma. OTKJIOHEHHS OT ONTUMyMa ONpesesl0T HeOJaronpusaTHbIe [ KU3HU 30HBI. /lua-
N1a30H 3HaUYeHUH 5K0JI0ruyeckoro ¢pakTopa, IpU KOTOPOM BO3MOXKHO CYLeCTBOBAaHHWE OpPraHM3Ma,

Ha3bIBalOT AMANAa30HOM BbIHOCJIAMBOCTHU UJM 06JIaCTh TOJIEPAHTHOCTH (Puc. 11.4).
|

30Ha onTUMyMa [Ipeges mpoYyHOCTH

PasMHOxkeHHe

Poct u
pasBUTHE

BeixkuBaHue
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[Ipesesibl BLIHOCIUBOCTH JKoJjioruyec-  JKojorudec-  JKOJIOTHYEC-
KA MMHUMyM KHH ONTUMYM KM MaKCHMyM
PucyHok 11.4. Tos1lepaHTHOCTb.

Bce dopMbl B3auMoJelCTBUSA MeX/AYy OpraHM3MaMHU COCTaBJAKT 6UOoTHYecKHe GaKTOpHhI cpe-
Abl. OTHOLIEHUS, TPU KOTOPBIX KOJUYECTBO 0C06el OCTAaéTCs HEM3MEHHBIM B pe3y/ibTaTe B3au-
MOJENCTBUN B MOMYJISLUAX, HA3bIBAIOTCS HEMTPAJIbHBIMU OTHOLUEeHUAMM (Puc. 11.5).

Eciu B pe3ynbTaTe B3aMMOJEWCTBUSA KOJMYECTBO 0COOEW B OJHOW MONYJSALUH YBeJIUYHBa-
eTcs, a KOJIMYeCTBO 0co6ell BO BTOpPOM MOMYJSLUU He YMEHbIIAeTcs, TaKyl CBfI3b HA3bIBAIOT
NMOJIOKUTE/IbBHOM WM CUMOUOTHYECKOM CBA3bKW (Puc. 11.6). HeszaBucuMO OT TOro, Kak
M3MEHUTCA KOJIMYeCTBO 0cobed B OJHOW MOMyJALUM, KOJHUYECTBO 0cCo6ell BO BTOpOH
NOMYJISIUM  yYMEeHbLIAeTCsl, TaKhe B3aMMOOTHOILIEHHS Ha3bIBAIOTCS OTPHULLATE/IBHOM WU
aHTUOUOTHYECKOH (Puc. 11.7).
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PucyHok 11.5. HelTpabHbIe PucyHok 11.6. CUMGHOTHYECKHe
B3aMMOOTHOIIEHHS. B3aMMOOTHOIIEHHS.

YesI0BEK MOXKET BJIMSATb Ha Cpeay OOHUTAHUSA MOJIOXKUTEJIbHO WK OTpUIlaTesbHO. U3-3a
OTPUIIATEJILHOTO BO3/IEHCTBHS YeJIOBEKAa Ha MPUPOJy HApyIIaeTcs 3KOJOTUYecKoe COCTOsI-
HUe TI0YBbI, BOJbl, BO3/[yXa, UCTOLIAITCS 3anachl IPUPOJHBIX PECYPCOB, OHH HCIOJIb3YIOTCS
He palMoHa/IbHO, 3arPsI3HAETCs OKpY»Kalollasi Cpe/ia, YMEHbILIAETC sl YUCIEHHOCTh BU/IOB.

PucyHok 11.7. AHTHGHMO3HOE OTHOIIEHUE.

IMPUMEHAEM HOBBIE 3HAHUA
3HaHUe U IOHUMaHHue

1. Kak Bbl MOHUMaeTe TEPMHUH «BU/» KAK CUCTEMATHYECKYIO eJUHUILY?
2. KakoBbl KpuTepuu Buja?

3. [lpuBeuTe npuMepbl abUOTHYECKUX GaKTOPOB.

4. Kak 6uotuveckue GaKTOpbl BIAUSIOT HA OPraHU3MbI?

IIpumeHeHue. CocTaBbTe MEHTANBHYIO KapTy Ha TeMy «T0JIepaHTHOCTbY.

Anasms. Cpesila - COBOKYNHOCTb (HAKTOPOB, OKPYKAIOIMUX KHUBble OPraHU3Mbl, U OKa3blBaOLaAs
Ha HUX MpPsIMOe WM KOCBEHHOe Bo3JieiicTBue. [IpoaHasiM3upyiiTe OTHOIIEHUS MEX/y OpraHM3MaMH
Y BHELIHEeHN cpeoi.

Cunre3. Kakue (l)OprI B3aHMMOOTHOIIIEHU N CyleCTBYIOT Mexay CleAYyIoIIUMHA OpFaHI/ISMaMI/I?

Y 1
i q
F i
L I.l" a4 L
OneHka 3aganue
B V36ekucrtane 6oJiee 10 ieCHBIX X03HUCTB, 9 3amoBeI- B npupose camIbl U caMKH 60Jib-

HUKOB, 2 HalMOHAJIbHBIX MapKa, HECKOJIbKO 3aKAa3HUKOB U = LIMHCTBA JKMBOTHBIX  OT/IMYAIOTCH
NaMsATHUKOB NMPUPOJbl. B HUX OXpaHAOTCS, U3y4yarTca 1 JAPYr OT Jpyra II0 BHEUIHEMY BHUJY,
Pa3MHOXKAKTCs HAaxXO/sIHMECs IO/ YrPO30i MCUe3HOBEHUs ~ 3TO Ha3bIBAETCH «II0JIOBOM JHMMOD-
pacTeHus1 U KuBOTHble. OueHute 3pPeKTUBHOCTHL 3amo-  GU3M». [lo KaKUM KpUTEpHUAM MOXKHO
BEJJHUKOB, HCIOJIb3ysl [JIONOJHUTE/JbHble MUCTOUHHUKW WH-  ONPEJEJUTh, IPUHAJJIENKAT JIK OHU K

dopmanuu. OJTHOMY U TOMY K€ BUAY?




11.2. IPAKTUYECKOE 3AHATHE.
M3YYEHUE MPUCIOCOBJEHHOCTH YKUBbIX OPTAHU3MOB K BHEIIHEN CPEJE

Llesib: U3y4YUTh MOpPPOI0TMYeCKUEe TPUCITIOCOOIEHUS PACTEHHUM U KUBOTHBIX K BHELIHEH cpejie.

OpraHusMmbl, IpUHA/JIexallue K 0OJHOMY UM TOMYy e BUJY, CXOJHbl 10 CBOMM NpPU3HAKaM MU
cBoWicTBaM. Pa3Hble BUJbBI OTIMYAIOTCS JAPYr OT Apyra Mo MHOTUM NpH3HakaM. COBOKYIHOCTb
NPU3HAKOB, 110 KOTOPBIM 0COOH OJJHOTO BU/Ia CX0KH, @ 0COOH pa3HbIX BU/I0B Pa3/IMYaAlOTCA MEXAY
c0060M, Ha3bIBAIOT Kpumepuem guda. CX0CTBO BHEIIHETO U BHYTPEHHETO CTPOEHHUS 0COOeH, MpH-
Ha/JleXallMx K OJHOMY BUJY, NpeAcTaB/sieT coboil Mopdosioruyeckuit kputepuil. B npegenax
OJIHOTO BH/Ia 0COOM OTJIMYAIOTCA JpPYyr OT Apyra no Mop¢oJioruieckuM npusHakaM. Hanpumep,
caMlibl ¥ CaMKH >XMUBOTHBIX; UM MaTKa, caMlibl U paboyre TEPMUTOB U MYEJ pa3IMyarOTCsA JpYT
OT Apyra no Mop¢$oJIorH4ecKMM NMpHU3HaKaM.

Heo6xoaumoe o6opysoBaHMe: KapTUHKY, OTpaKaroliye MpUCIoco6aeHUs OpraHu3MoB, 1o-
JIOBOM JUMOP(U3M U MOJUMOPPU3M.

Xoa, pa6oThI:

1. BHUMaTe/IbHO MOHAGJIOAANTE 32 PACTUTENbHOCTBIO UJIH YKUBOTHBIMH, OOUTAIOIIMMHU B Ba-
uieM pamoHe.

2. OnpegennTe afanTalUu K BHELIHEN cpeJie Y PacTEHUH U )KUBOTHBIX, HA30BUTE NMPU3HAKU
Y IPUYMHBI, IpOaHATU3UDPYHITE.

3. BeigeniuTe cpeiu HUX Te, KOTOPbIE OTHOCATCS K OJJHOMY BUAY.

4. U3yuyuTe cxoAHble NPU3HAKU y pacTeHUH, IPUHAAJIeXKalUMX K OJHOMY BUAY.

5. [IpoaHanu3upyiTe npucnocobieHns y pacTeHUM.

Kostouku siHTaka Kosirouku 6apbapuca Kousrouku kKakTyca

6. [IpoaHanM3upynTe NprUCIOCO6JEHUS Y }KUBOTHBIX.

Yepenaxa O3épHasd JAryumka

7. OnpenenuTe pasjiMyve NPU3HAKOB y CaMLOB M CaMOK, NPUHAJAJIEXAIIUX K OJHOMY BUAY
)KUBOTHBIX. 06paTUTE 0CO60e BHUMaHUE Ha MOJIOBOW AUMOPPHU3M.

[leTyx 1 Kypbl JleB u nbBULA
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8. Hasimuue B npejesax oJHOTO BUJA PE3KO OTJUYHBIX MO OOJIMKY 0COOel, Ha3blBaeTCs Mo-
aumopousmom. [IpoaHanu3upyuTe 3TO siBJIEHUE.

} %

L

06cyauTe U caeaiTe BHIBOADI.

11.3. 3KOCUCTEMbI. BUOCPEPA

BbIABJ/IAEM TIPOBJIEMY. ABTOMOOGU/Ib - 3TO HCKYC-
CTBEHHas CUCTeMa, CO3JjlaHHas yesoBeKoM. [logymaliTe o ero
KOMIIOHEHTAaX.

OTKPBIBAEM HOBBIE 3HAHHS. dkocucTemMa - 3TO Co-
BOKYIHOCTb B3aUMOJIEMCTBYIOUIMX OPTaHU3MOB pa3HbIX BHU/A0B U PaKTOPOB Cpejibl, B KOTOPOH
OHU ob6buTtawT. Hanpumep, npys, o3epo, Jiec, THUIOLIMI NeHEK, 1|BETOK B ropuike. [lo pasmepy
M COCTaBY 3KOCHUCTeMbl ObIBAlOT pasHble (Puc. 11.8). Jliobast sKocUCTEMAa COCTOUT U3 KUBOU U
HEKUBOM YacCTeu.

PucyHok 11.8. 3KOCUCTEMBI.

*KHura npegocTaBneHa UCKMIYNTENbHO B 06pasoBaTernbHbIX Liensax
UZEDU.ONLINE




JKOCUCTeMbl MOTYT ObITb €CTeCTBEHHBIMHU (JieC, MYCTbIHA, peKa) WJU MCKYCCTBEHHBIMU
(mapku, annen). UckyccTBeHHbIe 3KOCHCTEMbI HA3bIBAKOT €llle aHTPONOreHHbIMU, IOTOMY YTO KX
co3zaét yesoek (Puc. 11.9-11.10).

SRR S WSS S 1, =
PucyHok 11.9. EcTecTBeHHas 3KOCUCTEMA. Pucynok 11.10. ickyccTBeHHas 3KOCUCTEMA.

JKOCHUCTEMBI COCTOSIT U3 HEXUBOU cpefibl (6MOTON) U KUBbIX OPTaHU3MOB (OHUOIEHO3).

buoTon - 3To cpesia 06MTaHUA COOOLIECTBA KMUBbBIX OPTAaHU3MOB M COBOKYIHOCTH GaKTOPOB
BHEIIHEN cpejibl.

JKOTON - COBOKYNHOCTb PAaKTOPOB abuoTHYeCKOU npupoabl. OH, B CBOIO o4yepe/b, Ipe/CTaB-
JIeH: KauMaTonoM (atMmocdepa, BJAaKHOCTb, OCBEIEHHOCTD); 3/1adoTonoM (MOYBEHHbIH I'PYHTO-
BbIA KOMIIOHEHT).

BHUOLIEeHO03 - 3TO COBOKYITHOCTb KHMBbIX OPraHHW3MOB: 3eJIEHble pacTeHUsI B OuoleHo3e (du-
TOLIEHO3), )KUBOTHbIE (30011€H03), TPUObI (MHUKOLEHO3) U MUKPOOPTaHU3Mbl (MHUKPOOHOLIEHOB).
MIMeHHO 3a CYET NUTATEbHBIX CBA3EH MeXJy HUMU MPOUCXOJHUT Mepexo/, BEIeCTB U JHEPTUHU U3
BHeIIHEeN cpeJibl B COCTaB »XUBBIX OPTaHU3MOB, @ U3 HUX — 06pAaTHO B HEOPTraHUYECKYI0 IPUPOLY.
MexAay >KUBBIMU OpraHU3MaMHU B COCTaBe OMOIeHO03a U (paKTOpaMU BHELIHEH cpe/ibl CyllecTByeT
NOJIOXKUTE/IbHAsA WM OTpULlaTesbHasA CBA3b. Takve OTHOIIEHHS 00pa3yloT Tpopuyeckue (MUlle-
Bble) CBSI3U MeX/ly OpraHMu3MaMy U 06eCcrednuBal0T IUKJINYeCKUNA KPyroBOPOT BELECTB U IHEPTUMU.

ABTOTpOdHBIE OpraHM3Mbl OUOLLEHO03a, CUHTE3UPYIolMe OpraHuYecKre BellleCTBa U3 Heopra-
HUYECKUX, Ha3blBAlOTCS NPOAYyLeHTaMHU. K HUM OTHOCATCS 3e/1éHble pacTeHus], POTOCUHTEIUPY-
I0lMe ¥ XeMOCUHTe3Upywle 6akTepuu. [eTepoTpodHble OpraHU3Mbl, NUTAOIUECA TOTOBbIMU
OpPraHUYECKUMHU COeJUHEHUSIMH, Ha3blBalOTCS KOHCyMeHTaMH. KoHcyMeHTaMu SIBJISIOTCS Bce
KMUBOTHbBIE U Napa3uTU4ecKue pacTeHUsA. OpraHrW3Mbl, pacllenslie opraHu4eckue coesiuHe-
HUS [0 MUHEpPaJIbHbIX BellleCTB, HAa3bIBAIOTCS peAyLeHTaMM, OHU TOXe SIBJISIOTCS TeTepoTpo-
¢damu. K HUM oTHOCATCA canpoduTHble 6aKTepUM U rpubbl (Puc. 11.11). PeayueHTbl NUTAIOTCS
OCTAaTOYHBIMU OPraHUYECKUMU COeJMHEHUSIMH, pasJiarasi UX Ha MUHepaJibHble BellecTBa. O6pa-
30BaBlIMeCcs MUHepasibHble BellleCTBa HaKalJIMBAKOTCA B [0YBE M YCBAaUBAIOTCA NMPOAYLLEHTAMM.
Mex Ay >KUBBIMU U HEKUBbIMHU KOMIIOHEHTAMU 3KOCUCTEMbI IPOUCXOAUT OGUOTUUYECKUN KPYTrOBO-
pOT BelLecTB C y4aCTHUEM NPOJAYLeHTOB, KOHCYMEHTOB U peAylLeHTOB. Bce akocucTteMbl BMecTe
COCTaBJISAIOT 6MOCPepy.

[IpoayueHTHI KoHcymeHTBI PenyneHThI

PucyHok 11.11. KoMnoHeHTHI 6UOII€HO3a.
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/1151 TOJIHOTO KPYTOBOPOTA BELECTB B 3KOCUCTEME HEOBXOAMMO HaJIUYUE MPOJYLLEHTOB, KOH-
CYMEHTOB U peAyLEeHTOB, MeX/Jy HHMH BO3HUKAIT MOCTOSIHHbIe B3aHMOOTHOLIEHHS] B BHU/JE
Tpoduyeckux cBsizel, o6pasyrouux Tpopudeckue (MULIEBbIE) LEMHU.

[IumeBas nenb NpeACTaBseT COO0U CUCTEMATUYECKYIO MTOCIe0BATEbHOCTh OPTAaHHU3MOB,
nepeJlalolUX BellecTBa U SHEPTUI0 OT OAHOIO 3BeHa Jpyromy. [lepsoe 36eHO B LieNMU COCTOUT
B OCHOBHOM W3 3eJIEHBIX PACTEHUH, CJelyIolle 3BeHbsl — TPaBOsi/Hble (0ECIO3BOHOYHBIE, MO-
3BOHOYHbIE, TAPAa3UTHYECKUE PACTEHUs), 3aTeM XUIIHUKH U KUBOTHbIe-napa3uThl (Puc. 11.12).

COBOKYITHOCTh OPraHU3MOB, 00'b€IMHEHHBIX OJJHUM THUIIOM MUTAHUS U 3aHUMAIOLIUX ONpe/ie-
JIEHHOE M0JIOKeHUE B MUIIEBOU I1eMH, HOCUT Ha3BaHUe Tpodpuyeckuil ypoBeHb. Tpoduueckuil
YpPOBEHb — 3TO MeCTO KaXK/[0T0 3BeHa B MUIIEBOM LieNu. ABTOTPOQBI-NPOAYLEHTbI peCTaBIIA-
I0T CO60M MepBbIi TpodUUeCcKU YpOBEHDb, PaCTUTENbHOsIAHbIE KOHCYMEHTbI 3aHUMAIOT 8Mopoli
mpodguueckuli ypogeHb, mpemuill — TJIOTOSIAHbIE KOHCYMEHTbI, MUTAKIHUECH PACTUTENbHOS /-
HbIMU OpPraHU3MaMU, Yemeepmblli — KOHCYMEHTHI, IOTPEOIAIIUE APYTUX IJIOTOS/IHbIX.

CBeTOBad 3HePrud TeNnJioBad aHeprud
TelJioBad 3HepTrusd

TelnJioBad SHeprusd

PucyHok 11.12. TInmeBad Lenoyka.

OpraHu3sMbl He MUTAIOTCA OJHOM W TOM >Ke MUILEH, OHU UCIOJb3YIOT pa3Hble UCTOYHUKU
nuigy. Hanpumep, pacTeHUSIMU NUTAIOTCHI KY3HEUYUKH, MbIIIY, 3allibl. A MbIlIb, B CBOIO O4Yepe/ib
SIBJISIETCA NMUTAHUEM JJis COB U BOJIKOB. B CBSI3W € TeM, YTO OpPraHU3Mbl MCHOJIb3YIOT pa3Hble
VMCTOYHUKMU MUTAHUs, LeNu MepeneTarnTcs Mexay cob0i U 06pa3yloT NUILLEBYI CeTb, COCTO-
SUIYI0 U3 HECKOJIbKUX MUIeBbIX Henei (Puc. 11.13). Yepe3 cBA3U B NMUIIEBON CETU MPOUCXOUT
0O0MeH BelleCTB U 3HEPTUH.

KpyroBopoTbl BeljecTBA U 3HEPTUU B
KaXJ0U 3KOoCHUCTeMe OOBeAUHSIOTCS, YTOOBI
obecrneyuTb KpPyroBOPOT BellleCTBAa M 3HEPTrUH

Ha ypoBHe GUOCPepHI. NG
Buocpepa - o6Gosoyka 3emsid, 3acesi€H- i &
_J.f v/ ;

Had »XWBBIMHW OPraHU3MadMH, HaXoAAdlmadcCd IOJ

e e

UX BO3/JeMCTBUEM U 3aHATasd NPOAYKTaMH HX s ' / ?"'_, ,,/f ]
KU3HeeATeJbHOCTU. B cocTaB 6uocdepnl Bxo- l |' 4 “‘\‘/ ‘i..,’
JAT BepXHUE CJIOU JUTOChepbl, HUKHUHN CJIOU \ /g | At ﬁ -
atMmocdepnl (Tponochepa) u Bca rugpocdepa \ \ t
(Puc. 11.14.). Buocdepa Takke SIBJISETCA CaMOH 3 \\\ ! \-\ /
6OJIbIION 3KOCUCTEMOH. 1 o —

AtMocdepa - rasoobpa3Has 060J104YKa, A 4
OKpy»atoliast 3eMJIt0, B COCTaB KOTOPOH BXOAAT \ \\ 4
a30T, KUCJIOPOJ, OH COCTOUT U U3 CMECH JIPYyTrux * *
ra3oB. BepxHell rpaHunei 6uocdepnl SABAsSETCA
armocdepa. Hax 6uochepoii pacrnosioxeH 030- PucyHok 11.13. Tunel nUTaHUS.

167



HOBBIX CJIOW. Hal 030HOBBIM CJI0EM XU3Hb He Cylle-
CTBYeT, IIOTOMY 4YTO yJbTpaduoseTOBble Jy4d Mpe-

HNATCTBYIOT 3TOMY.

PacnpocTpaHeHUe XU3HU HAOG/OJAETC B HUXKHEM

cnoe atMmocdepsl — Tponocdepe. B Tponocdepe Temmnepa-
Typa BO3/yxa MOBBIIIAETCS 0 Mepe YBeJIUYEeHUsT BbICOTHI.
Boilte Tponocdeps! pacnosioxeH caou crparocdepsl. [liot-
HOCTb U JaBJIeHHe BO3/yxXa B cTpaTocdepe oyeHb HU3KHUe. B
cTpaTochepe HAXOAUTCA O30HOBBIM CJIOM, KOTOPBIN 3alUllaeT
J 3ems1t0 OT yabTpaduoeTOBbIX jaydei. Cieayoliyde 3a CTpaToc-

"~ ¢epoii ciiou - Me3ochepa, Tepmocdepa U 3k3ocdepa. B aTux croax
aTMocdepbl KOHLEHTpAlMs ra3oB Masa, a TeMIlepaTypa HeyCTOH-

YKBa.

I'mapocdepa mnpeacraBaseT coO60M BOAHYIO O00JOYKY 3eMJIH U
BKJIIOYaeT B cebsl OKeaHbl, MOps, 03€pa, peKH, JIeJHUKU U MO/ 3eMHble
BO/Ibl. JKM3HBb CylIeCTBYeT BO BCex cjosix ruapocdepsl. ['napocdepa obe-
Crie4yrMBaeT YMEPEeHHOCTb KJHMMAaTH4YeCKHUX YCJOBUW WU IMePUOAUYECKYIO
IUPKYJISIUI0 BOJIbI B 6M0ochepe.

JIutochepa - TBEpaasa ob6osouka 3emuu. [lojaBisroliee KoJsuye-
CTBO >KUBbIX OPraHU3MOB O0GUTAET B BepxHeM cjioe jnuTochepnl. C
IJIyOMHOM pe3KO yMeHbLIAaeTCsd KOJIMYeCTBO KUBbIX OPraHU3MOB.

PUC_yHOK' 11.14. Bploccbepa_ ]II/IMI/ITI/II)YIOH_[I/IMI/I (l)aKTOpaMI/I pacupocTpaHeHud XU3HHU B JIMTOC-

depe ABAAITCA OTCYTCTBHUE CBeTAa, MJIOTHOCTb CpeJibl, BbICOKAas

TeMiepaTypa. [loBepxHOCTHbBIN cy0¥ siuTOCephl NpesCTaBJAeH MOYBOW. BOJBIIMHCTBO XUBbIX
OpPraHU3MOB OOUTAeT B MOYBeE.

JAEJIAEM BbIBO/JbI

¢ JKOCUCTEMA — 3TO COBOKYIHOCTb »KMBBIX OPraHU3MOB U (aKTOPOB OKpY»Kalolllel Cpesbl, B
KOTOPbIX OHU OOUTAIOT.

¢ PaznyyaloTca ecTecTBeHHblE U UCKYCCTBEHHbIE S9KOCUCTEMBI.

* JKOCHCTEMA COCTOUT U3 KUBbIX U HEXKUBBIX KOMIIOHEHTOB.

e [IpoayueHTbl, KOHCYMEHTHI, peAyLeHThl ABJAKTCH QYHKIMOHAJbHBIMU TPYINNaMU 3KOCH-
CTEMBI.

» Bce akocucTeMbl Hallel MJIaHeTbl BMECTe COCTABJISAIT 6uochepy.

INPUMEHSAEM HOBBIE 3HAHUA

3HaHUe U IOHUMaHHue

1. Yto Takoe skocucrema?
2. Kakue oTHOLIEHHUS MPOSBJASIOTCA MEXJy OpraHU3MaMHu B

3akocucrteme? 3apanue

3. Kakoe 3HaueHMe MMEIOT NMHUILEBbIE LIENTHM B IPUPOJE? .

4. Kak Bbl 00'bSICHUTE B3aUMO/IeCTBHE »KUBbIX OPTaHM3MOB PaspaGoraiite  npessoxe-
B npy]po'qe? HHUA II0 peleHHUHo 1I06aJbHON

IIlpumeHeHue. U306pa3ute Ha cxeMe «[lepUuoAMvYecKUil Kpy- = 9KOJOTHYECKOW MpobJjeMbl B
rOBOPOT BEILECTB U 3HEPTUU B IKOCUCTEMAXY. 6uocdepe.

AHasm3. Pa3zjenvuTe npuBeJéHHble OPraHU3Mbl Ha PYHKIU-
OHaJIbHbIE TPYIIbl U 3aNUIINTE UX B TAOGJUILY: BUILHSA, BOPO6Gel, Ky3HEYHK, IIJISANOYHbIA TPUO, THU-
JIOCTHble G6aKTepuH, }kupad, CKyMOpus, OpéJ, JArylIKa.

[IpoayueHT KoncymeHT PenyueHT

Cunte3. OnpejennTe pas3jdyds MeXAy NOTPeOGUTeNsIMA NEepPBOro MopsifiKa U MOTPeOUTEeNsIMU
BTOPOTO U TPEThET0 MOPSIKOB.

Ouenka. [IpaBzia /4, YTO «HEKOTOpble BU/bl B NPUPOJie BpPeHbI, HEKOTOpble — MoJie3HbI»? Kak
Bbl OTHOCUTECH K 3TOU Hjee?
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11.4. IPAKTUYECKOE 3AHATHE.
ITUINEBAA HEIIOYKA U CTPYKTYPA THUIIA IMTAHUA

Ilesb: ycTaHOB/IEHHE B3aUMOCBSI3U OUOTHUYECKHUX OTHOLIEHUH U TPOPUIECKUX CBA3EH MEXKAY
OpraHU3MaMH.

Kax/blil opraHv3M B MUILEBOH LleNU NPUHAJJIEXUT K onpe/ieIEHHOMY TPOPpUIECKOMY YPOB-
HI0. MecTo opraHvM3Ma B MUILIEBOU LieNy Ha3bIBaeTcss mpogduueckum yposHem. KonndecTBo Tpodu-
YeCKUX YPOBHEH PaBHO YHMC/IYy 3BEHbEB MUILIEBOM Lienu. ABTOTPOdHBIE OPraHU3MbI COCTABJISIOT
nepBbId Tpoduueckuil ypoBeHb. Ko BTopoMy TpodHUueCcKOMy YPOBHIO OTHOCSATCS pPacTUTEbHO-
s/iHble OpraHu3Msbl. [1J10TOsIIHbIE OTHOCATCS K TPeTbeMy TPOPHUUYECKOMY YPOBHIO.

Heo6xogumoe 060pyAO0BaHUe: U300paKeHUs] OPraHu3MOB, NPe/ACTAB/AIIIUX IPOAYLEHTHI,
KOHCYMEHTBI, pelyLleHTbl U KapTUHKHU MUIEBBIX CeTeM.

3aganue 1. [locTpoeHue NUILEBOU CeTH, onpefiesieHue TPOPUUECKHUX YPOBHEH.

Xopa, pa6oThI:

1. CocTaBbTE CIHUCOK pacTeHUM WJIU XMBOTHBIX B BallleM paloOHe.

2. Y6enuTech, UTO B CIIUCOK BKJIIOYEHbI PACTEHUS U KUBOTHBbIE, B TOM 4HCJie MJIEKOMUTAIO-
1iMe, HaCeKOMble, ITUIIbI, PENITHUINH, PbIObI U TPUOBI.

3. He nepeuucisiiiTe KpynHbIMA poraTbld CKOT, JIoIIaiel, cO6aK, KOILIEK, Kyp U JPYTrUX JoMall-
HUX XUBOTHBIX.

4. CocTaBbTe MUIEBYI0 CETh HA OCHOBE CIUCKA.

5. Ha ocHOBe cocTaB/JIeHHOM MUIIEBOU CETU YKAKUTE MUIIEBbIE IEIH.

npoaAyLeHT KOHCYMEHT KOHCYMEHT

-

1. Tpoduryeckuit ypoBeHb 2. TpodryecKHi ypoBeHb 3. Tpoduyeckril ypoBeHb

'
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Bce yuyebHukn Y3bekucrtaHa Ha cante UZEDU.ONLINE

3azaHue 2. CocTaBbTe NUILEBYIO LiENb U3 OPraHU3MOB, IEPEYHUCAEHHBIX HUXKE.

WS
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3apaHue 3. CocTaBbTe NUIEBYIO LIENb MO CAEAYIOIIEN CXEME.

o ™M™ D

s

06cyauTe U caesaiiTe BHIBOADI.
3A/IAHHUA 10 ITIABE XI

3aganue 1. 3acyuiuBoe JIeTo JleJaeT AepeBbs XPYNKUMU U HEYCTOMYHUBBIMU K 3UMHUM MOpPO-
3aM. OGbSICHUTE CBSI3b MEX/ly 3TUMU SIBJIEHUSIMHU.




3aaal-me 2. Tel'IJII/II.lbI — 3TO 3KOCHUCTEMBI, CO3JaHHbIEe YE€JIOBEKOM. KpOMe AOIIOJIHHUTEJILHOT O
OCBelleHHudA C IeJIbI0 ITIOBbIIIEHHUA ypoxcaf/’mocnd paCTEHHﬁ, B TeIJIMlaX BO3yX NEPHUOJHUIECKH Ha-
Chllla€TCAd YIJIEKUCJIBIM I'a30M. O6OCHy1>’ITe H606X0,£[I/IMOCT]: AaHHBIX MeD.

3aganue 3. O6bsACHUTE NEPUOJUYECKHUIN KPYTOBOPOT BEILECTB MeX /1y 000/104KaMu 6uocdephl.

Q‘

3apaHue 4. Ctapble 3acoXILNe JlepeBbs B JIeCy OblJIM BbIPyOJIeHbl. BcKope nocie 3Toro gepeBbsa
CTaJI1 NoeAaThbCs HaceKOMbIMU. OObACHNUTE NPUYNHY U3MEHEHUH, IPOUCXOAALUX B JIECY.

3apanue 5. CaenaiiTe cpaBHUTEJbHBIN aHAMM3 MpPeACTaBJEHHbIX HA KAPTHHKE aKBapuyMma U
MO6UIBHOTO TesiepOHA, KAK CUCTEMBI.

AxkBapuym MoGu/IbHBIN TeiepOH




C/IOBAPb TEPMHWHOB

ABTOTpO(QHDbIE OPraHM3MBbI (Tpey. autos — «Cam»,
trophe - «nuia», «IUTaHUE») — OPTAHU3MBI,
KOTOpble MPOU3BOAAT HEOOXOAHUMbIE Jis
CBOEH >KU3HU OpraHUWYECKHEe BellecTBa
M3 HeopraHUWYeCKHX BellecTB, 6jarojaps
npoueccaM GOTOAYKIMU U TEMOCHHTE3a.

ApaxHoJorus (rped. arachne - «nayk», logos -
«y4yeHHue») — paszies1 6M0JIOTUH, U3yUYaloIUH
MayKOB.

AyKcHHBI (OT JIaT. aiXo — «BbIpAlllMBalO») -
BblpabaTblBaeMble B IPOU3BOJSAIINX TKaHAX
pacTeHusi, GU3UOJOTUYECKU AKTUBHBIE
BellleCTBa, HE0OX0MMbIe /IJIsl ero pocTa.

BuHapHass HOMeHKJ1aTypa (oT JaT. binarius -
«JIBOMHOW» U nomenclatura - «nepedyeHb») —
0603HaYeHHe pacCTeHUH, XHUBOTHBIX U
MHUKpPOOPTraHU3MOB [BOHWHBIM HMMEHEM, IO
poAy U BUAY.

Buosiorua (rped. bios - «xu3Hb», logos -
«y4eHHe») — HayKa, u3ydarwliasg CTpoeHUe
Y J)KU3HelesITeJIbHOCTb KHUBbIX OPTaHHU3MOB,
UX pa3Hoob6pa3ue, 3aKOHOMEPHOCTH
MCTOPUYECKOT0 ¥ UHJIMBU/IYa/IbHOT'O PAa3BUTHS,
a TaKXe BJIMSIHUE YeJlOBEeKa Ha YXUBYIO
NPUPOAY.

Buocdepa (rped. bios - «xKuU3Hb», sphere -
«cdepa») - o60s109Ka 3eMJsIM, HA KOTOPOH
pas3bpocaHbl XHBble OpraHuU3Mbl. BepxHsas
rpaHuiia 6uocdepsbl onpe/iessieTcss 030HOBbIM
CJ1I0€eM.

BuorexHosiorusa (rpey. bios — «KHU3HbY»,
techne - «MacTepCcTBO», KUCKYCCTBO», logos —
«y4yeHHe») — KOMIIJIEKC NPOMbIIIJIEHHbBIX
MEeTOZO0B, MCHOJb3yIOIIUX JKUBbIE
OpraHu3Mbl U 6HOJIOTMYECKHe NPOLLecChl B
pa3JIMYHBIX 00J1aCTAX CEJbCKOI0 X035UCTBa,
IPOMBIILIJIEHHOCTH U MeJULIUHBI.

Buoron (rped. bios — «XHU3Hb», topos -
«MECTO») — 4aCTb NOBEPXHOCTH 3eMJIH (CyIIn
WJIM BOZI0EMA), T/ie YCJIOBUSI CPefibl OJUHAKOBbI
M 3aHATHl ONpeJleJIeHHbIM GUOLEHO30M;
BH/J0BO€ POCTPAHCTBO.

Baactynaa (ot rpeu. blastos - «3a4aTok») -
CTaaud pa3BUTHA 3apO/Jbllllda MHOT'OKJIETOYHbBIX
»KUBOTHBIX, 3aBepIlaoLas NePUOJ JPOOJeHHS.

Bub6puccol - 3TO [JJIUHHBbIE PECHUYKH,
pacnoJio)keHHble BOKDPYI poTa M rJas3s
MJIEKOTIUTAIOIUX, KOTOPbIE JEeHCTBYIOT KaK
CEHCOpHbIE OPraHbl.
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Bceﬂﬂﬂble ’KUBOTHbI€ — XMBOTHELIE, KOTOpPhbIE
MUTAKTCA paCTEHUAMHU, KUBOTHbBIMH, I‘pI/I6aMI/I
U UX OCTAaTKaMH.

TeoTpomnmM3M - 3TO POCT pacTEeHUH B OTBET HA
rpaBUTALMI0 3EMJIU.

lFepMadpoauT - opraHusM C pa3BUTBIMU
MYCKUMH U }KeHCKUMH PeNnpoAyKTHBHBIMU
OpraHaMmH.

lFepnmeTosioruss - Hayka, M3yyalollas
3eMHOBOJHBbIX (BOJAHBIX W Ha3eMHBIX
obuTaTesiel) U penTUINH (TPeCMbIKaIOLMXCS )
BMeECTE.

FeTtepoTpodsl - OpraHU3Mbl, MUTALHECS
rOTOBBIMH OpraHUYeCKHMH BellleCTBAMH.

F'ucrosiorus - (rped. histos - «TkaHb», logos
- «y4eHHe») - HayKa, u3yyawliasg TKaHU!
YyeJsioBeKa U )KUBOTHBIX.

IFpu6bl - retepoTpodHble OPraHU3MBI,
NUTaIMecsl TOTOBbIMU NUTAaTeJbHBIMU
BellleCTBaMH.

T'yrTanus - BblJe/ieHUe JIMCTbSIMU pacTeHUM
(uepes BoAsiHBIE YCTHHIA THAATO/IbI HA KPasixX
Y KOHYMKaX JIMCTbEB) KaleJbHOM KHUAKOCTH
110/] BO3/IeiCTBUEM KOPHEBOTO JIaBJIEHUSI.

AeHaputbl (0T rped. dendron - «JepeBO»)
- CcocTaBJifglonass HeWpoHa, KOPOTKHUU
BETBAIIMNCA OTPOCTOK, CYyXalIUHCA K
KOHIaM. JleHApUT noJjiydyaeT UHPopMaLuio
OT aKCOHOB U IPOBOJUT BO30OYKJ€HUE K Tesly
HeWpoHa.

Auddysua (ot aat. diffusio - «noryioueHue»,
«paccerBaHUe») — epeMellleHHe MOJIEKYJT U
HMOHOB M3 MeCTa C BBICOKOH KOHIIeHTpalue B
MeCTO C HU3KOH KOHIleHTpalnueil. Hanpumep,
IIPOHUKHOBEHHE KHCJI0PO/a yepe3 MeMOpaHy
B KJIETKY.

KusHenHasa ¢opmMa - BHEWHUW OOJHUK
pacTeHU, NPUCIOCO6GJIEHHbIX K BHEIIHeN
cpene. PacteHusa no >ku3HeHHbIM ¢opMaM
JleJIITCA Ha JpeBecHble, KYCTaPHUKOBBIE,
NO0JIYKYCTapHUKOBBIE, TPABSHUCThIE

3oo0Ji0rHUA (Tped. zoon - «KUBOTHOe», [0gos -
«y4eHHue») — HayKa 0 MOpdOJIOTUH, aHATOMMUH,
$GU3MO0JIOTUH, IKOJIOTUM U CHUCTEeMaTHUKe
’KNBOTHBIX.

N3MeHYUBOCTb - IpodBJieHHMEe B IIOTOMCTBE
HOBBIX IPU3HAKOB U CBOMCTB.

HHAHBHAyaJIbHOE pa3BUTHE, T. €. OHTOIr€He3
— nepuoa OT 3UTroThbl 40 ruoenu OpraHMu3MoOB.



WHCTHHKT - BpoXXJiéHHbIe pedJIeKChl, CBSI3aHHbIE
CO CJIOXKHBIM MOBeZIEHUEM U IMOBEJeHUEM Y
KUBOTHBIX.

HxTHOI0TUSA - pa3/ies1 6UOJIOTHH, U3YYAIOIUH
pbIO.

KosieHXxMMa - >KMBbIe, MPOJIOJIrOBaThIE, C
TOJICTOM 060JIOYKOM KJIETKH C XJIOPOIJIACTOM,
BBINOJIHSAIOIIME QYHKIUIO OMOPbI B IO0JIOCE
JIMCTBHEB, MOJIObIX I0GET0B.

KoHcyMeHTBI (OT J1aT. consumo - «moezaaw»)
- OpraHuyYeckde BellecTBa, 06pa3oBaHHbIE
NpoAyleHTaMH OpraHU3Mbl, KOTOpbIe
NoTpebJISIIOT BellleCcTBa.

KomuukoBas xkesie3a - »xeJie3a, pacioyioKeHHast
Yy OCHOBAHHS XBOCTA BOJIOIJIABAIOIIMX IITHII,
NPOAYLUPYIOLIAsi ’KUPOBOE BELIECTBO.

Jlucronaj - NoAroToBKa paCTeHUN K 3UMHEMY
nepuoAy Mokos MyTéM JIMCToNazja.

MeTtaHedpuauid — MapHbIA BblJeIHUTENbHbIN
opraH 6eCrn03BOHOYHbIX, IPEUMYILECTBEHHO
KOJIbYaTbIX YepBeH, Y KOTOPBIX B KaXKJOM
CyCTaBe TeJla MMeeTCs Mapa TOHKUX AJIMHHbIX
Tpy0O04eK, CKpyuYeHHBbIX B BU/Jie Kprouka. OjuH
KOHel| TPYOKH OTKPBIBAETCS B MOJIOCTh TEJIA,
a Ipyroy — Hapy»Ky 4yepes KOxy.

MuUKpPOGHOJI0THS (Iped. micros — «MaJeHbKUMN»,
bios - «xu3HbY», [0g0S — «y4eHUe») — 0TpaC/b
HayKM, 3aHUMalUiasgcd H3y4YeHUeM
MHUKPOOPTAaHMU3MOB U UX BJUSHUEM Ha JIpyrye
»KHMBble OPTaHU3MBI.

MukpoopraHusMmbl HJM MHKPOOBI (rped.
micros - «MaJieHbKUI») — OpraHU3Mbl, KOTOpPbIEe
MOXXHO YBHUJETb I0J, MUKPOCKOINIOM; OHH
0OBIYHO COCTOSAT TOJIbKO U3 OJJHOM KJIETKHU.

Mogenab (ot saat. modulus - «Mepa») -
6UOJIOTHYECKUHA OOBEKT WJM CUCTEMA
00 beKTOB WJIK 06pasel. Mopdosoruyeckui
KpUTEPUH xapaKTepHU3yeT OCOOEHHOCTHU
BHEIIHETO U BHYTPEHHEro CTPOeHUs 0cobei
JIAaHHOTO BU/ia.

HacneacTBeHHOCTD - IPOsiBJIEHHE POJUTETbCKUX
NPU3HAKOB U 0COOEHHOCTEN y MOTOMCTBa.

Hacroii - AB>KeHre OpraHOB pacTeHUM, KOTOpbIe
06ycJIOBJIeHbl OCOOEHHOCTSIMMU CaMOTO
pacTeHHs Y NPOSIBJASIOTCA NPU BO3€eHCTBUHU
$baKTOpOB OKpY»Kalolei cpe/ibl.

Hediporausa - 4acTb HEpPBHOM TKaHH,
pacrosio’KeHHast BOKPYT HEMPOHOB, BbIZIEJISIOIIAS
HEUpOHbI, HEpPBHbIe KJETKH, KOTOpbie
BBINOJIHSIOT PYHKI[HIO TUTAHUS, ONOPDL

HeHlpoH - cTpyKTypHass U QyHKIMOHAJbHAs
eIMHUIIA HEPBHOW CHUCTeMbl, TUIl HEPBHOU
KJIETKH.

HedpoH - ci0KHasgs MHUKPOCKONMHYECKas
CTPYKTypHast U QyHKIMOHA/JbHAas eJAUHHULA
MOYKH.

OHTOreHes (oT rped. ontho — «CyuiecTBO»,
genesis — «pa3BUTHE») — WHJUBHUAYAJIbHOE
pa3BUTHE OpraHU3Ma.

OpraH - cocTaBHad 4YacTb OpraHu3Ma,
“Merolasag CBOE€ CTpPOeHHe, BBINOJIHAKILAA
onpezesieHHy0 (yHKUU0O. OpraH COCTOUT
N3 MHOK€eCTBa PA3JIMYHbIX KJIETOK U TKaHeﬁ,
NPUCIOCOGJEHHBIX /JJis BbINOJHEHUS
onpesesieHHON QYyHKIIMUU.

OcMoc - nepeMeleHUe pacTBOPUTeEJA 4yepes
MeMOpaHy U3 Cpe/ibl C HU3KOU KOHI[eHTpaIuen
pPacTBOPEHHOI0 BellleCTBa B CTOPOHY CpeJibl
C BbICOKOW KOHIIEHTpallMel pacTBOPEHHOTO
BelllecTBa.

INlapanoauii - ocoboe ABMKEHHE HA KaXKAOM
cerMeHTe TeJla Y MHOTOIIETUHKOBOTO
KOJIbYATOTO YEPBS.

I[IMHOUTO3 (rpedy. pino - «OblO», Sitoz -
«KJIETKa») — Iepex0/] BelleCTB uepe3 MeMOpaHy
B KJIETKY B PACTBOPEHHOM COCTOSIHUH.

lIumeBass ©enb - CcHCTeMaTHYecKad
110CJIe/I0BAaTEbHOCTb OPTAaHU3MOB, B KOTOPOH
BElIeCTBA WU IHEPTUsl NepPeXosT OT OJHOTO
3BeHa K Jpyromy.

[IJ1aHKTOH - 3TO OpraHM3M, KOTOPbIH CBOOOAHO
IJIaBA€ET B BOJE.

IMocTamGpuoreHes — nNpouecc UHAUBHUIYaTbHOTO
Pa3BUTHUS OPraHU3Ma, HAYUMHAKLHUUCA C
MOMEHTA POK/IeHHS UJIM BbIX0/la OpraHu3ma
13 STUIEeBbIX 000JI0YEK, U MPOJOIKAIOIUHCS
BIIJIOTH 10 THOEJIH.

IIpoayneHTbl - OPraHU3Mbl, CUHTE3UPYIOLIHe
OpraHu4YecKue CoelUHEeHUs u3
HeOpraHW4YeCKHUX BelleCTB.

I[IpokapuoTbl — OopraHu3aMhbl (6aKTepuHu), B
KJIEeTKe KOTOPbIX HET si/ipa, OTPAaHUYEHHOT0
MeMO6paHOM, UJIH Ke OHU CHOPMHUPOBAHbI He
IOJIHOCTBIO.

IIpoToHedpuaM - BbIJeNUTE/bHAsA CUCTEMA
IJIOCKUX YepBeH, paciiosiaraeTcs B IapeHx1Me
U IpejcTaB/sieT CO60M pa3BeTBJIEHHBbIE
KaHaJbIbl, COCTOAILINE H3 OJHOCJOWHOH
3MUTe/MAJIbHON TKaHHU.
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PeyneHTBI - opraHu3Mbl, KOTOpPbIe B Ipo1iecce
CBOEH >KH3HeJAesATEeJbHOCTHU paszJararT
OpraHHUYecKHe OCTaTKW Ha HeopraHuveckKue
BellleCTBa (HanpyMMep, THUJIOCTHbIE OAKTEPUH,
rpubhI).

Pusouj - yacTb MHOTOKJIETOYHBIX BOJOPOCIEN
M raMeTroduTa CHOPOBBIX paCTEHUH,
NPUKPENJISIOIAsACS K TOYBE.

Canpodwur - By rerepotrpodHoro nutanus. OH
COCTOUT M3 HECKOJIbKHX CTAAUH: Bbl/IeJIEHUS
nulleBapUTeIbHbIX GepMEHTOB BO BHELIHIOKO
CpeAy, paclienieHust MUTaTeJbHbIX BEIeCTB
nosa JeictBueM QepMeHTa, YCBOeHUd
OpraHU3MOM NpPOAYKTOB pacnafga. Takoe
NUTaHUEe XapaKTepHO /[AJi1 HeKOTOPbIX
6aKTepum U rpuboB.

CuctemMa - 3TO COBOKYNHOCTb 3JIEMEHTOB
NPOU3BOJIbHOW MNPUPOJbI, HAXOJAIIHUXCS
B TAaKUX OTHOLIEHHUAX M CBA3AX JAPYr C
JIPyroM, KOTopas o6pa3yeT onpejeséHHYI0
11€JIOCTHOCTb.

Ck/iepeHxXuMa - MeXaHU4eCKast TKaHb, COCTOSIIIAsT
13 OTMEPIIUX, TOJCTbIX 000JI04€YHBIX KJIETOK,
JIeJIUTCS Ha JiBa THUMA: JVIMHHbIE U TOHKHE
BOJIOKHA-BOJIOKHA JIy6a U IpeBeCUHbI; KpYTJible
CKJIEPOU/IHbIE KJIETKH.

CnopaHru - opraH, B KOTOPOM CO3PEBAIOT CIIOPHI
CIIOPOBBIX PACTEHUM; CHOpPOO6pasyoLas 4acThb
rpuba, BbIpacTarolliasi U3 BereTaTUBHOTO TeJla.

Takcucbl - npocTeillive OJHOKJIETOYHBIE
OpraHMW3Mbl, CHOCOGHBIE CBOOGOJHO
nepeABUTaTbCs, HAPUMeD, GAKTEPHUH, JaxKe
II0JIOBble KJIETKHW PaCTEHUMH, MOJBepKeHbI
BJMSIHHUIO BHeIMHHUX ¢GaKTOpoB (CBeTa,
XMUMHYECKHX BelleCTB, KUCI0POa).

TasL10M - Tes10 BOZI0POC/el, cocToslee U3 OIHOU
WJIA HECKOJIBKUX KJIETOK, He pa3/ie/IEHHbIX Ha
TKAHU U OPTaHbI.

Tepuosorusa - pasjes 6M0J0TUH, U3YYAIOLUT
KJIaCC MJIEKOTIUTAIOLIUX.

TUrMoTponusM - M3BUJIMCTBIA POCT OpraHa
pacTeHUs1 B pe3ysJbTaTe NPUKOCHOBEHHS K
TBEPAOMY TeJy.

Tos1epaHTHOCTb - YCTOMYMBOCTb K paKTOpaM
OKpy>Kalolel cpeJibl, C KOTOPOU MOTYT KUTh
>KWBble OPTaHU3MBbI, IOTPAaHUYHAs 30HA.

TpaHcnMpanua - NpoLecc ucrnapeHusi BOJbI
pacTeHUsIMHU.

Tponu3sMm - oJjHOHaNpaBJIeHHOE BO3/eHCTBUE
bU3MYEeCKUX, XUMUYECKUX U [JPYTUX
pas/ipakuTesiell Ha OpraHbl paCTeHUM.

Tpo¢puyeckue ypoBHHU — MeCTa PACIOJIOKEHHUS
BU/IOB B MULIE€BOH LIENH.
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daropuTo3 (oT rped. fageo - «ecTby,
«I[epeBapyBaTh») — NPOLEeCcC IPOHUKHOBEHUS
B KJIeTKy O0€eJIKOB, IOJMUCaxapU/oB,
IpeUMyLeCTBEHHO YaCTHII.

®du3noI0rN4YecKuil KpUTepHM — COBOKYITHOCTb
CXO/ICTB B IpOlLleccax »KHU3HeJesTeJIbHOCTHU:
NUTAHUM, AbIXaHUH, BbIJEJI€HUU, POCTE,
pPa3MHOXEeHUH, pa3BUTHH.

doToHACTHUA - [ABUKEHHE OPraHOB pacTeHMH,
CBsI3aHHOE CO CMEHOW JHS U HOYMU.
Hanpumep, LBeTKM OJHUX pacTeHUU
OTKpPBIBAIOTCSl HA PAacCBETE, a 3aKPbIBAIOTCS
Ha 3akKaTe (THJbIIaH), a LUBETKU APYTrUX
pacTeHu#, HAa0O6OPOT, OTKPBIBAIOTCS Ha
3aKaTe, 3aKpbIBalOTCsA Ha paccBeTe (HOYHas
KpacaBuIia).

®doTOoTAKCHUC - JBHXKEHUE 3eJIEHOH 3BIJIEHBI C
MIOMOIIIbIO KTy THKA B CTOPOHY CBeTa.

doToTponusm (omoc - «CcBeT», mponoc -
«TIOBOPOT») — POCT OpraHa pacTeHHsI B CTOPOHY
CBeTa.

doTtoTpodbl - OpraHU3Mbl, UCIOJIb3YIOIIHE
CBETOBYIO JHEPTUI0 B KayeCTBe HCTOYHHUKA
3HEepruu AJjis peakliui 6MOCUHTe3a.

XeMOTaKCHUC - 3TO JABWXXEHHUE NPOCTeNIINX
OpraHM3MOB, KOTOpble MOTYT CBOOGOJHO
nepeMeniaThCcs MO/ JeCTBHEM XMMUYEeCKUX
BellleCTB.

Xpomocoma - (rped. chroma - «kpacka», soma -
«TeJIo»), Ipe/illeCTBEHHUK XpOMaTUHA NpHU
JleJleHUU Jipa; CTPYKTypa, 06pa3yrouiascs
B pe3yJibTaTe CUJbHOU CHUpaJIH3aALUH,
YKOpauWBaHUs, CMa3blBaHUS.

JdKkocucrema (rpeu. oikos - «zAOMY»,
«cpefla O6MTaHWUSA») - COBOKYIHOCTH
B3aUMOJEUCTBYIOIUX MeXAy Cco60oH

OpPraHUM3MOB pa3HbIX BHUJOB U GAKTOpPOB
cpeZibl, B KOTOPOM OHU obuTarT. Hanpumep,
pyJ, 03epo, JIec, J1eCeHb.

JMo6puoreHes (rped. embrio - «3apojbli») -
IpolLecc, HAYMHAKUIMKCSA € ONJIO0TBOPEHUS
SIALIEKJIETKH U 3aKaHYMBAIOIUMICS POXKIEHUEM
MOJIOJOT0 OpraHW3Ma HWJIHU pas3pblBOM
000JI0OYKHU SH1IA.

JHTOMOJIOTHS (rpey. anthomon - «kHaceEKOMoe»,
logos - «y4dyeHue») - HayKa, u3ydarouias
HaCeKOMBIX.

JyKapHuoOTHI (Iped. eu — «KACTUHHBIN», «XXOPOIIHIY»,
cario - «saApo») - OpraHu3mbl (rpubsbl,
JIMIIAMHUKY, pacTeHUs], >KUBOTHbIE), UMeIOLIHe
VUCTUHHOE A/pO0.
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Ta6/1Mua, NoKa3bIBawIas COCTOSIHUE Y4eGHHMKA, BbIJAHHOI0 y4aleMycs

CocTogHue Cocroga-
yeOHUKaA [Moanuceh HUe [Moanuce
damuiug, UM Y4e6- y A A
Ne . npu KJIAaCCHOTO y4eObHUKa KJIACCHOTO
y4eHHKa HBIN roj
noJiyye- |pyKOBOJAMTEJISA | IPU cayue | pyKOBOAUTEIS
HUU
1
2
3
4
5
6

le/l caavde yqe6Hm<a B Ap€HAY U BO3BpPATE€ B KOHLI€ yqeﬁﬂoro rojga BblliernpuBeeHHaAA
Ta61mua 3AdMO0JIHAETCA KJIACCHBIM PYKOBOAUTE/IEM HAd OCHOBAHUU C/ZIE€AYHOLIIUX

KPpUTEPHUEB OLLCHKU:

HoBbiit CocTosiHMe y4eOHHUKA [TPU IEPBOM HUCIOJIb30BaHUH.
O6/10)kka He NOBpeX/JieHa, He OTJesJeHa OT OCHOBHOM 4YacTH y4eOHMKa,
Xopomui |uMeroTcs Bce cTpaHULbl. CTpaHUILbI He TIOPBaHbI, He OTKJIeeHbl, HA HUX HUKAaKUX
3aluceu U JMHUU.
VIOBJIETEO Ha o06/10kKke UMeITCA 3alUCU M JIMHUM, ee Kpas moBpexJeHbl. O6JioxKa
rennnp | CTAC/IEHa OT OCHOBHOM 4acTH y4eOHHKA U OTpeCcTaBpHMpOBaHa M0JIb30BaTeEM.
P PecTaBpanysd y0BeTBOpUTENbHAS.
Heynos- | O6s10%kka noBpex/eHa, OTAe/IeHa OT OCHOBHOM 4aCTHU y4eOHHMKa UJIM 4aCTHU4-
JIETBOPU- | HO OTCYTCTBYeT. HeKoTOopble cTpaHULbl OBpex/AeHbl. PecTaBpanus cTpaHULL
TeJIbHbIA |HeygoBJeTBOpUTeNbHasA. CTpaHUIbI MOpPBaHbI, HMCYepYeHbl U MCHAYKaHBL

HeKOTOpre CTpaHHIBI OTCYTCTBYIOT. Y4eOGHUK BOCCTAaHOBJIEHUIO HE MNOoAJIEXKHT.






