3agayuu:

[aTb o0LLYyI0 XapaKTePUCTUKY BOAOPOCNSM, N3YUNTb
Bronorno 3eneHbIX 1 BypbIX BOAOPOCHEN



Obuwas xapakmepucmuka aoodopocrieu

QKo/io2udecKue epyrinbl; NPeCHOBOAHbIE 1 MOPCKME ((PUTOMNMAHKTOH U
UTOBEHTOC), HA3EMHbIE, MOYBEHHbIE.

OcobeHHOCMU CMPOEHUS:

Teno Bogopocnen MOXeT ObITb OQHOKNETOYHbIM, KONTOHNaNbHbIM UNu
MHOTOKNETOYHbIM;

1. Teno He andrpepeHUMpPOBaAHO Ha OpraHbl U TKaHW (marsisiom, Unn crioegulle);
Y CITO’KHO OpraHM30BaHHbIX BOAOPOCNEN MOXET HabnogaTbCsa afieMeHTapHas
andpdpepeHUmMpoBKa Tena, UMUTUPYIOLLLAA OpraHbl BbICLLUNX PacTEHUN;

2. Knetkn 6onbLUNMHCTBA BOOOPOCIEN NMEIOT KIETOYHY CTEHKY, 00pa3oBaHHYHO
LIeNmoNo301, KNeToYyHas CTeHKa BCerga UM MHoraa NoKpbiTa Cln3bio;

3. MpoTonnacT KNeToK COCTOUT U3 LMTOMNMNa3Mbl, O4HOIMO UM HECKONbKUX SiAep U
xpomamochopoes (nnactmg), cogepxawymx xrnopodounn u gpyrne NnMrMeHTbl; B
XpomaToopax MmMerTcst ocobble 0bpa3oBaHUA — MUPEHOUOBI.



Obuwas xapakmepucmuka aoodopocrieu

4. BonbLUMHCTBO NOABWMXKHbLIX BOAOPOCHEN MMEKOT CBETOYYBCTBUTENbHOE
obpasoBaHne — 2/1a30K, Unu cmuamy, dnarogapsi KOTOPOMy BO4OPOCHN
obnapatoT homomakxkcucom.
[lumaHue: aBTOTPOdHOE, HO UMEITCH BNAbI-MUKCOTPOMHLI.
PasmHoxeHue: nonoBoe n becnonoe.

dopmbl becnonoro pa3amHOXeHUS:
- BEretaTMBHOE, KOTOPOE MOXET OCYLLECTBNATLCA NyTeM bparmeHTaumm
Tannoma; geneHns KneTok o4HOKETOYHbIX BOAOPOCHEN; Y KONOHMANbHbIX —
pacnaga KOnoHun;
- Hactosiwee 6ecnonoe pasMHOXeHMe BOOOPOCNEN OCYLLECTBASAETCS C
MOMOLLIbKO 300CMOP UMK Crop.

[TonoBoe pa3MHOXEHUE:

CBA3aHOo c KonynsauMen ramet n obpasoBaHud 3UMroTbl. 3urota npopacTaeT B
HOBYIO 0CODOb, 0OpasyoLLYyOCA B OCHOBHOM NyTEM MENOTUYECKOrO AENEHUS
(60nbLUMHCTBO BOOOPOCIEN ranionaHbl).
[1ns )KMBOTHbIX XapakTepHa raMeTundeckasi peaykums, Anst BbICLUMX PaCTEHNN —
crnopuyeckas, Ans BOAOPOCIEN — 3UroTuYeckasl peaykums.




Obuwas xapakmepucmuka aoodopocrieu

dopMbl NONOBOro rnpoLiecca BOOAOPOCIIEN: Xororamms,
n3oramus, reteporammg, ooramus.

[1nsa HEKOTOPbIX BOAOPOCIIEN MONOBOWU NMPOLIECC
OCYLLEeCTBNSAETCA B POPME KOHbIoraumun. Y
BbICOKOOPraHM30BaHHbIX BOJOPOCSIEN FAMEThI
Pa3BMBAIOTCA B CneunanbHbIX opraHax nosioBoro
PA3MHOXEHUA - 2aMemaHausix. ANLEKITETKN — B
0020HUSX, cnepMmaTto3onabl — B aHmepuousx.

MHo2oobpaszue. OBbIMHO BOAOPOCNM NoApa3aensatoT Ha
HECKOSIbKO OTAENOB: KpacHble (BblAensiemMmble B
camocTosaTenbHoe noauapcTeo barpsaHkn), bypble,
3eneHble, 30/10TUCTbIE, XXEeNTo-3efeHble, AnaToMOBbIE,
XapoBble U 3BrMNeHoBbIE BOAOPOCN (0Dpa3yloT rnoaLapcTBo
HacTodawme Bogopocnu).




Omoer 3ereHblie 8000pPOCIIU

OTO caMbln 6OSbLLOW OTAEN BOOOPOCIIEN (OKOMO
20000 supgoB). PacnpocTtpaHeHbl NnoBCceEMECTHO. B
OCHOBHOM 3€esieHbIE BOOOPOCN obutaTenm npecHbIX
BOOEMOB, HO €CTb 1 MOPCKME BuAbl. HekoTopble
obuTaloT Ha cyLue.

XnamuoomMmoHaoa
OOHoOKNEeToYHas BOAOPOCHb, obuTtatoLlas
NPEUMYLLECTBEHHO B MENKMX BOOOEMAX,
3arpA3HEHHbIX OpraHNM4YeCKMMM BELLIECTBaAMU
(MukcoTpod). OCHOBHbLIM 3arnacHbIM BELLECTBOM,
HakanmeatloLWnMCca B XJfiopornsacTtax, SABnseTcs
Kpaxmarnl.



Omoer 3ereHblie 8000pPOCIIU

B >Kn3HeHHOM uukne npeobnagaer
rannongHasa gasa.

becnonoe pasMHOXEHUE — C MOMOLLIbIO
300Crop.

[TonoBoe y OonbLUMHCTBA BMOOB NPOTEKAET Mo
TUNy nsorammmn. 3urocrnopa BnagaeT B nepuoa
NOKOS, MPW HACTynneHnn bnaronpusaTHbIX
YCITOBUN — MENO3, N 0DpasyoTcs YeTbIpe
ranfiongHble KNETKN, Kaxaast U3 KOTOPbIX
CTAHOBUTCSH HOBOW XITaMUOOMOHAaOOoMN.



Omoer 3ereHblie 8000pPOCIIU

Xrnoperna
OpHokeToyHasa Bogopocsb, obutatowasi B MpecHbIX U
CONEHbIX BoAOEMAX, HA BNa*XHOW no4se, ckanax. Knetku
UMEIOT BUA 3€SEHbIX LLAPUKOB AnamMeTpom A0 15 MKM.
KryTUKOB, TMa3koB WU COKpPaATUTENLHLIX BaKyonenm He UMEET.
B knetkax umeetcsa YawleBnaHbIN XpomMaTodop C
nMpeHouaoM uUnm 6es Hero n mesnkoe aapo. [NonoBou
npoLiecc Ans 3101 BOOOPOCN HE U3BECTEH. becnornoe
Pa3sMHOXeHMe NPoNCXoauT NyTeM MUTOTUYECKOro AeNeHNS
COOEPKMUMOIro MaTEPUHCKOWN KIMETKN ABaXXabl Unu Tpwmxabl. B
pes3ynerate AerneHnsa opMnpyeTca YeTbipe U BOCEMb
Ao4vepHux Knetok. lNocne paspbiBa MatepPUHCKON 000NOYKN
KNETKN BbIXOAAT HAPYXy, YBENUYNBAOTCSA B pasMmepax U
NEnATCA BHOBb.




Omoer 3ereHblie 8000pPOCIIU

Xrnopernna
Ee knetkn cogepxaTt 6onbLUOe KONMMYECTBO NUTATESbHbIX
BellectB — 50 nonHoLUEHHbIX DENKOB, XXUPHblE Macna,
yrnesoabl, BuTamuubl B, C u K n gaxe antmonotukn. OHa
Pa3MHOXaETCHA TaK MHTEHCUBHO, YTO 3a CYTKM NPoUCxoauT
MmbICS4YEKpPamMHOE yBENUYEHNE Ynucna ee KrneTok.

AnoHuUbI Hay4Ynnueb nepepabaTtbiBaTh Xnopenny B 6enbin
NopoLUOoK, boratbin benkamm n BuTammHamm. Ero MoxxHo
0obaBnaATb B MYKY ANS BbINEYKN XNebobynoYHbIX n3genun.
Kpome Toro, xnopenna NUCrosib3yeTcst Kak UCTOYHUK
OeleBbIX KOPMOB 19 CKOTa U Npu BMonorn4yeckon
OYMCTKE CTOYHbIX BOA,.



UTo n3obpaxeHo Ha pUCyHKe?



Omoer 3ereHblie 8000pPOCIIU

Cnupoaupa.

HuTtyatble Bogopocnu o 8-10 cm. CkonneHnsa HUTen cnnpornpbl oopasyroT
TUHY. HUTN HeBeTBAWMECH, 0Opa3oBaHHble OAHUM PALOM UNITUHOPUYECKNX
KITETOK. Y pasHbIX BUOOB CNUPOrMpbl KONIMYECTBO XpoMaTodpopoB konebnerca ot
1 no 16. B xpomaTtodopax B 60nbLIOM KONMYECTBE pacnosiaraloTCs KPyrHble
becuBeTHbIE NUpeHonabl. CHapy»Xn BOAOPOCHb OKPYXXEeHa CIIN3UCTbIM YEXTTOM.

PasmHoXxaeTcs cnnporupa 6ecrnonbsiM 1 nosioBbiM crocodbom. becnornoe
pPasMHOXEHNE OCYLLECTBNSAETCH YaCTAMUN HATEN MPU X CIyHanHOM pas3pbiBeE.



Omoer 3ereHblie 8000pPOCIIU

[TonoBoU nNpoLecc oCcyLlecTBNAeTCca NyTeM KOHbIoraLuu.
KoHbroraumnst MoXeT ObITb NECTHUYHOU U OOoKoBOW. [pu
NEeCTHNYHON KOHBbIrauum KOHbLIOMPYHOT KIMETKMN OBYX HUTEN,
PaCMONOXEeHHbIX napannenbHo Apyr Apyry.

[Tpn OOKOBOW KOHbBbIOraLmMm onfiogoTBOPEHNE MPONUCXOAUT B
npegenax ogHon HUTW. Npu aTomMm HabnaaeTcst CrNsHNE
NpPOTOMNMNACTOB ABYX PAAOM PaCMOMNOXEHHbIX KIMETOK.
BecHon 3urota peaykumMoHHO AenuTca n obpasyeT YeThipe
rannonaHblX sapa. Tpu aapa gereHepupytoT, a YeTBepToe
pas3pbiBaEeT KNETOYHYI CTEHKY, OENUTCA MUTOTUYECKU U
JaeT Ha4vyano HOBOW ranfiongHon HUTW.



Ynompukc

[TponspacTaeT B ObICTPOTEKYLLUUX peEKaAX, BeOeT
NPUKPENNeHHbIN obpas xnsHn. OgHopsaHbIe
HEBETBSALLMECH HUTW YNOTPUKCA, NPUKPENSIASCH K
NoABOAHbLIM NMPegMeTamM — KaMHSIM, CBasiM,
KopdAram v T.4., 00pa3sytoT 3efieHble JEPHOBUHKM.
[Tpn BnaronpusTHbLIX YCNOBUSIX YNOTPUKC
pasMHOXaeTcs 300crnopamm, MMELLIMMK MO
yeTblpe Xrytnka. OHn obpasyroTca B HETHOM
Konu4yectse (2, 4, 8 n bonee). 3oocnopbl ObIBAOT
Pa3HbIX pasMepoB — KPYMNHbIE N MENKNE.
CnocoBHOCTb K aKTUBHOMY NEPEMELLIEHNIO 300CMNOP
CNOCODCTBYET pacCeneHunto yroTpukca.



Ynompukc

[TonoBown npouecc NPoONCXoguT Nno TUMNy n3oramun.
OTaenbHble KIETKU HATU NPeBpaLLatoTcH B
raMeTaHrnum, B KOTOPbIX 0DpasyroTca ABYXIyTUKOBbIE
rameTbl. [1pn cnuaHnm rameT obpasyeTcs
YeTbIPEXKIYTUKOBAA 3Urota. 3aTtemM OHa
oTObpacbIBaeT XryTUKM N NEPEXOOUT B COCTOAHUE
nokod. B ganbHeuwem 3urota peaykunoHHO
OENNTCSA, AaBas Havaro YeTbIPEM KNeTKaM, Kaxkaas
N3 KOTOPbIX 0Opa3yeTca HOBYIO HUTD.



UTO n3obpakeHo Ha pUCyHKe?

Kak Ha3blBaeTCs nNosioBoe pasMHoXeHne cnnporupbl? Kak oHo nponcxogut?



Kak Ha3blBaeTcsa gaHHass BOAOPOCSib?



UTO n3obpakeHo Ha pUCyHKe?



N3omopdoHasa cmeHa noKorneHnn



bypbie sodopocriu.
JlamuHapus

Otpen Bkntodvaet okono 1500 BugoB makpockonuyeckux (4o 60-100 m)
BOOOpOCNEN, BeayLmx Yyawe 6eHTOCHbIN 06pas XKU3HM.

Tannombl OypbIX BOOOPOCNEN UMEIOT Hanbonee CroXXHOe CTPOeHNE
cpeau Bogopocrien.

OOHOKNEToYHbIE U KoSTOHUarbHble hopMbl OTCYTCTBYHOT. ObpasytoT
TKaHenogobHble CTPYKTYpLI (Hanpumep, CUTOBUAHLIE KITETKN C KOCbIMU
neperopoakamu). B pesynesrate aToro nponcxoauTt obpasoBaHue
“cTebneBon” 1 “NnUcToBON” YacTen Tannoma, BbINMOSHAKOLLNX
HeogHopoaHble OyHKUMKN. B cybcTpaTe BOOOPOCNU 3aKPENSAOTCA C
MOMOLLIbIO PU30OUAO0B.



bypbie sodopocru.
JlamuHapus

[TpegctaBuTeEnn poga naMmmHapusa N3BECTHbI NO4 Ha3BaHMEM
«MopcKas Kanyctay». 3persibil criopogum riamuHapuu — OurnyiouOHoe
pacmeHue annHon ot 0,5 no 6 n bonee metpos. CrioeBunLle
namMmuHapun MMeEeT OLHY UMM HECKONMbLKO JINMCTONOAO0OHbIX NIACTUHOK,
pacnonaratoLlmnxca Ha MPoCcToOM UK pas3BeTBIIEHHOM "cTBone",
NPUKPENNEHHOM K cybcTpaTty pusongamu.

Ha noBepXxHOCTU NMIACTUHOK (OOPMUPYHOTCHA 300CMOPAaHTNN, B
KOTOPbIX B pe3ynsrate MeENOTUYECKOro AereHnsa obpasyoTcd
ranfongHble 300Crnopbl C ABYMA HEPABHLIMU XIyTUKAMMW.



bypbie sodopocriu.
JlamuHapus
OHM npopacTarT B MUKPOCKOMNYECKNE

HUTYaTble OBYOOMHbIE raMeTOPUThI, Ha
KOTOPbIX 0Opa3yoTcd NonoBble OpraHbl,
aHTepuaun n oororHmn. Nonosoun npouecc
OOramMHbIN.

B ooroHunax v aHTepungnax obpasyercs no
ogHoun rameTe. M3 3urotbl 6€3 Nnepunoaa rnokos
pa3BMBaEeTCAa AMNNONAHbLIA CIOPOUT.

NNamunHapuio ncnonb3yrT B NULLY, AN
ne4yedbHOro NUTaHus.



3HavyeHue sooopocrieu

byoy4dun aBTOoTpOdamn, BOOAOPOCIN ABMAKTCS OCHOBHLIMUA
npoayueHTamu (T. €. NpoM3BOAUTENAMUN) OPraHNYECKNX BELLLECTB B
pas3nnyHbix Bogoemax. Kpome toro, B npouecce ooToCUHTE3a OHU
BbIAENSOT KNCNOPOA, co3aaBasi TEM caMbiM BnaronpuaTHbIE YCIOBUA
ONS1 )KN3HU HE TOSTbKO BOAHbIX, HO N HA3EMHbIX OpraHM3MoOB.

2. Booopocnu nrpatoT orpoOMHYH pofb B XXU3HW YerioBeKa:

SBMSAKOTCA KOPMOM AS11 MHOMMX MPOMBICIIOBbIX PbIO U Apyrnx
XVUBOTHBbIX;

cnyxat gobaBkaMmu B pasfnmyHbIX NMUTaTENbHbIX CMECSX, BXOASAT B
cocTaB KOMOMKOPMOB;

HEeKOTOpbIE BOAOPOCN (Hanpumep, « MOPCKYHO KanycTyy)
ynoTpebnaT B nuwy;

MOPCKME BOAOPOCIIN UCTONb3YKTCA AN NOAyYEHUA U3 HUX
yoobpeHun, noga, bpoma v gpyrnx BeLLECTBa;

N3 KpacHbIX BOgOpOCHen AobbiBatoT arap-arap, n3 dypbix
BOOOpOCen 4oObIBAOT anbrMHOBYHO KUCIOTY, MPUMEHSEMYIO OSIS
N3roTOBMEHUS NacTMacc U HEMNPOMOKaEMbIX TKAHEW;



3HavyeHue sooopocrieu

- MPY MacCcOBOM Pa3BUTUM OHU MOTYT HAHOCUTb yLLEpPO, MOCKONbKY
yXYALLIAEeTCHA Ka4eCTBO BOAbI U 3aTPyaHSETCS BOOOCHA0XeEHME.

Booopocnu Mmoryt HakannmeaTb pasnuyHblie BelwlecTsa, nonagawLime B
BOOOEMbI CO CTOKaMM pasfnyHbIX MPOU3BOACTB M MOCTENEHHO UX
aes3aktmsumpoBaTth. [lponcxoanT nocTteneHHoe oYmnLLEHNE BOObI OT
3arpsisHUTENEMN.



O O1 SEEEES

[loemopeHue. [Jaume oripederieHUss mepmuHam usnu
packpoume rnoHIMmMus:

Hunawmne pacteHus u BbiCLUNE PACTEHUS.

Bbiclwine cnopoBble 1 BbICLLIME CEMEHHbIE PACTEHUSI.
Tannom (cnoesuLue).

XpomaTtodopbl.

300cnopskl, annaHocnopesbl.

Xonoramusd, nsoramus, rereporammsd, ooraMums,
KOHbOrauus.

[[amMeTaHrum, OOroHUN, aHTEPUAUN.
UepenoBaHune rnokosieHnu.

CI'IOpVNeCKaFI peaykuud, SnrotTu4HeckKkad peaykun4,
raMeTnvecKkad peayKumns.



