[laTeanTBa




[loKka3aTeribCTBa 3BOJTIIOLIUN

OBOIMOLMNOHHBLIN NPOLECC
n3yvyaerca pasnnuyHbIMin
meTogamun. Kaxkabin n3
METOA0B NPEeOCTaBNAET CBOMU
nokKasaTenbCcTBa.
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McKkonaemblie nepexoaHble (hOpMblI

Uckonaembie
nepexogHbie hopmbl
— pbopMblI OPraHM3moB,
coyeTawLime
npu3Haku bornee
OPEBHUX U MONOAbIX
rpynn. Haxooku v
onncaHne Takmx popm
NO3BONAKT
BOCCTaHaBNnnBaTb
donroreHes
OTAENbHbIX rpynmn




NxTnocrera

UxTuocrtera — nckonaemad opma, Kotopagd
No3BONSIET cCBA3aTb pbld C Ha3eMHbIMU
NO3BOHOYHbLIMMW.




ApxeonTepuKc

[Mpun3Hakun penTUnun;

e NNMUHHBbINA XBOCT C
HecpocLUnMuncs
MO3BOHKaAMMU

» BprowHble pebpa
* pa3BuUTble 3yObl

(nepBonTULa)

[Tpu3HaKm nTuu:
* Teno NOKPbITO

nepbaMu
ApxeonTepuKc — * nepeanne
nepexogHasa oopma oT KOHEYHOCTH
penTUNnUn K NTULam rnpespalleHbl B
lopcKkoro nepuoga. KPblS1bS




[laneoHTONOrNM4YeckKkue paabl

had

[MTaneoHTONOrM4YecKme psagbl — 3TO psAAbl
McKoMaembiX OOPM, CBA3aHHbIe APYr C ApYyromMm B
npoLecce 3BOMKOLUMN W  OTpaxawwme Xxoa
donrnoreHesa




Bnagumup
OHydpreBu-
KoBaneBcKknu

(1842-1883) -
N3BECTHbIN PYCCKUU
30000,
OCHOBOIMOJSIOKHMK
3BOJTIOUUNOHHOU
NnasieoHTONIornn.
ABTOp Kaccu4eckou
PEKOHCTPYKLNK
donnoreHeTnU4eCcKoro
psaa nowagen.




Hanunine MHormx
nocrnegoBaTtenbHO
CMEHSALLMX Opyr
apyra opm
NoO3BOSNII0
NOCTPOUTb
dournoreHeTu4ecKunm
pA4 OT 3orunnyca go
COBpPEMEHHOW
nowiagu

OBONOLMUOHHOE
ApeBo
cemencTBa
nowaguHbIX:

1 — dornnnyc;
2 — Muorunnyc;

3 — Mepurunnyc;

4 — [nnorunnnyc;
5 — OKBYC
(coBpeMeHHas
nowaap)
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CpaBHeHue chnopbl N hayHbI

Pasnunynsa nnm cxoacrtea cocrtaBa
donopsbl U dayHbl MOryT ObITb
CBA3aHbl CO BPpEMEHEM
reonorM4ecKkoro pasaeneHums
MaTEePUKOB.




ABCTpanusa Ha npoTtsikeHnn bonee 120 MrH. NeET He
coeguHanach ¢ Apyrumu matepukamu. B atoT
nepuog npoucxoanno goopmMmmposaHne ocobou

(hbayHbl, pa3BMBanuUCb cyMmyaTble 1 KIoayHbIE
MIiekonuTamLime.




BON

-

cyMuaTbiu




Cnepbl reonornyeckoro eanHcTea HOxkHon AMepUKN,
Adpukn, octpoBa Magarackap coxpaHsitoTcsl B

COBpPeMEHHOU dpayHe. Hanpumep, aulepulbl-UryaHol
Mapgarackapa n KOxxHon AMepuki.

A




Penukrbl

PenuktoBble hOpMbl — 3TO HbIHE
XMBYLLME BUObI C KOMMNINEKCOM
NPU3HAKOB, XapaKTepPHbIX Anga AaBHO
BbIMEPLLUMX FPYynn NPOLUNbIX 3MOX.
PennkTtoBble (OpMbl
CBMOETENBLCTBYIOT O dprnope n dpayHe
OaneKkoro NpoLusioro 3emriu.




[[aTTepus

[aTTepusa — pentunua, obutarLiasd B HoBon
3enaHann. 3ToT BUA ABNAETCH eNHCTBEHHbLIM
HbIHE XXUBYLLMM NpeacraBUTeNeM noaknacca
[lepBogllepoB B knacce Pentunun.




JlatTumepus

INTatnmepusa (UenokaHT) — Kuctenepas pbloa,
obuTatoLlad B rnybokoBOaOHbIX yHacTkax y beperos
BocTtouHon Adpunkn. EQUHCTBEHHbIN

npencrtaBuTernb oTpsaaa Kuctenepbix pbio,
Hanbonee OrnMU3knm K HazeMHbIM NO3BOHOYHbLIM.




[ MHKro ABYNONacCTHbLIN
SRA )

¢

[ MIHKro ABYNonacTHbIM — PENUKTOBOE pacTeHue. B
HacTosILLEee BpeMs pacnpocTpaHeHo B Kutae u
ANOHUKM TONMBLKO KaK JeKopaTUBHOE pacTEHME.
OBONUK rMHKro NO3BONMAET NpeacTaBuUTb APEBECHbIE
doopMbl, BbIMeEpLLME B FOPCKOM Nnepuoae.

A
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[[omonorua opraHoB

[[oMonoru4yHbie opraHbl — 3TO
opraHbl, UMetoLLMEe CXOOHbIN MaH
CTPOEHUS, BbINOMHAKLLNE KaK
CXogHble, TaK U pasnnyHble PYHKLNK
N pasBuBaKOLLMECHA U3 CXOOHbIX
3a4aTKoB.




[[omonorua opraHoB

Pasnu4yHbie no
BHELLUHEMY BUAOY U
doyHKUMAM
KOHEYHOCTW
MJ1IEKOMNUTAIOLLNX
MMEKT CXOOHbIV
NnnaH CTPOEHUSA U
doopmMmnpoBaHus:
KOCTU Mnrieva,
npennnevby,
3an4acTbs, NACTH,
doanaHr nansLes.




[ omonorua opraHoB

13yyeHne aHaToMuu
yepena B paay BbICLLUUX U
HU3LLIMUX NO3BOHOYHbIX
NO3BOJSINMO YCTAHOBUTb
FOMOJSIOrMI0 KOCTEN
yepena y pbid n
CITyXOBbIX KOCTOYEK Y
MJIEKOMUTAIOLLIUX.

F'omonorus CNMYXOBbIX KOCTO4YEeK
NMO3BOHOYHbLIX

1 — yepen KOCTHOM pbIbbI; 2 — Yyepen
npecMmblKaroLerocs; 3 — yepen
mnekonutarowiero. KpacHbiM LIBETOM
obo3Ha4yeHa HakoBarnbHA, CUHUM —

MOJ10TOYEK, 3€JIEHbIM — CTPEMEYHKO




PyouMeHTbLI

PyoumMmeHTapHble opraHbl — 3TO
opraHbl, yTpaTuBLLNE B punoreHese
CBO€ 3Ha4dyeHune n PyHKLN U
oCTalrLlmecsd y opraHM3MoB B BUae
HeJopa3BUTbIX 0bpa3oBaHU




PyﬂMMeHTbI Y MNTOHA N KNTA

B
g

PyonmeHTapHble
KOCTOUYKM Y KNTOODPAa3HbLIX
Ha MecTe Ta3oBOro nogca
yKasblBaloT Ha
NPOUCXOXKOEHMNE KUTOB U
OENbMUHOB OT TUMUYHbIX
YEeTBEPOHOINX

PyounmeHTapHble 3agHue
KOHEYHOCTU NMUTOHA
CBUOETENLCTBYHOT O €ro
NPONCXOXOEHUN OT
OpraHnM3MoB C pa3BUTbLIMU
KOHEYHOCTAMM.




PyonmeHTapHble OpraHbl

Yy YenoBekKa




ATaBu3mMmbi

ATaBUCTUYECKUN OpraH — 3TO opraH
(MnKn CTPYKTYypa), NoKasbiBaKOLLINA
«BO3BpaT K Nnpegkam», B HOPMe He
BCTPeYalLnnNCcsa y COBPEMEHHbIX

doopmM.




ATaBU3MbI Yy YernoBekKa




OTnnuuns PYAMMEHTOB OT daTaBU3MOB

* PyanuMeHTbl BCTpeYatoTcs y BCex
ocoben nonyndaumn, ataBu3mbl — y
OTOENbHbIX UHANBUOOB;

* PyoumeHT Bcerga nMeer
onpegeneHHyo yHKLUMIO, aTaBU3M
HEe MMEET cneumnanbHbIX PYHKUUN,
Ba)XHbIX AN BUAa.
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3aKOH 3apoabILleBOro cxoancrBa

B XIX Beke
BblaloLLMNCS
HaTtypanuct K.bap
cdopmynumpoBan aT1oT
3aKOH: YeMm bornee
paHHWE cTagun
NHAMBUOYyanbHOro
Pa3BUTUS
NccrneayrTcd, Tem
OonblLe cxoacTBa
oOHapyXnBaeTcs
MeXay pasnnyHbIMK
opraHn3amMamu.




3aKOH 3apoAabILeBOoro cxoncrBa

Yepenaxa |[—» ! )

Kypuua |—»

Kponuk |[—» @




MpuHUMN pekanuTynauun

B npouecce oHTOreHesa
NOBTOPSAIOTCH (PeKkanuTynmpyoT)
MHOIMe 4YepTbl CTPOEHNSA NPEOKOBbIX
doopM: Ha paHHUX cTaauax — bonee
OTAAaNeHHbIX NPeaKkoB, Ha NO34HUX
cTaanax — bnmsknx npeakos.




O000LLEeHHble JaHHble
NO3BONUITN HEMELIKUM
ydeHbiM . Mionnepy
n 3.l'ekkento
copmynumpoBaTthb
buoreHeTn4ecKum
3aKOH: OHTOreHes
(MHOMBUMAyasrbHoe
pas3BUTUE) eCTb
KpaTKoe U cxaTtoe
NOBTOPEHME
donnoreHesa
(MCTOPUYECKOrO
pas3BuUTUSA BLUOA).

.lekkenb




A.H.CeBepuoB

buoreHeTnyeckum
3aKOH Obln pa3BuUT U
YTOYHEH POCCUNCKUM
ydeHbiM A.H.
CeBepLoBbIM,
NnokKasaBLUUM, YTO B
OHTOreHese
NOBTOPSAOTCS CTagnu
He B3POCIibIX
NpenkoB, a ux
9MOpPUOHAIbHbIX
cTagun; unoreHes —
9TO UCTOPUYECKNI
PS4 BbIOpaHHbLIX B
XO4€e eCTECTBEHHOIO
oTbopa OHTOreHe30B..




MpuHUMN pekanuTynsauun

Y BCeX NO3BOHOYHbIX
Ha onpeaeneHHou
cTaauun pasBuUTuUS
CYLLECTBYET xopAaa.

Y MHOIMX HacekoMbIX
NMYNHOYHAs cTaaug
(ryceHuua —
NNYNHKa)
HaNnOMMHAET YepBEMN.




[ eHeTUYeCKHe aokKasaTtenbCcTBa

OTW JoKasaTenbCcTBa NO3BOMAT YTOYHUTL
domnoreHeTn4eKkyro ONM3oCTb pasHbIX
rpynn >XUBOTHbLIX U pacTeHUMn.
icnonb3yloTca UMTOreHeTn4YecKkue
meToabl, metoabl AHK, rmubpunansavnn.

[Tpumep. 3ydyeHne NOBTOPHLIX MHBEPCUN
B XpOMOCOMaX pa3sHbIX Nonynaumm y
OAHOro unm o6NM3KMx BUOOB NO3BOSSET
YCTaHOBUTb BO3HUKHOBEHME 3TUX
MHBEPCUN N BOCCTAHOBUTb (PUIIOTEHES
Takux rpynn.




3y4yeHune cTpoeHud EMOXMMquCKMe

HYKITEMHOBbIX KUCIOT 1 DENKOB.
[Mpouecc aBonwoumn Ha y p
MOJIEKYSIAPHOM YPOBHE CBA3aH N MOJIEKYJTAPHO-
C UBMEHEHMEM COCTaBa

Hykneotugos B JHK 1 PHK, a 6”0."0'-"“9(:'("9

TaKkXXe aMUHOKUCIIOT B bernkax.
«MonekynsapHble Yachbl OoKa3aTeJi1bCTBaAad
3BOMOLUNY - NMOHATHE,

BBEeEHHOE aMepUKaHCKUMU
nccnegosatenammn J.Llykep-
Kangnem u J1.IonnunHrom.
3y4aa 3akoOHOMEpPHOCTH
3BOMOUNY DENKOoB,
nccnegoBaTenn NPULLIIN K
BbIBOAY, YTO ANS KaXxaoro
KOHKPETHOro Tuna 6enkos
CKOPOCTb 3BOSOLMN CBOS, U
OoHa noctosiHHa. (FToBops 06
SBOMOLMM Benka, Mbl Rparueny
noapasymeBaem e
COOTBETCTBYIOLLNN FEH).

Monekyna




PHK

MenneHHO U3MEHSAITCA, TO €CTb
SBMNSAOTCA KOHCEPBATUBHbLIMM
YHUKanbHbIE reHbl, KOOUPYOLLNE
XU3HEHHO BaXHble 6enku (rnobuH,
LMTOXPOM — AblXaTenbHbIN

doepMeHT 1 ap.).

HekoTopble 6enku Bupyca rpmnna
SBOSTOLIMOHUPYIOT B COTHU pa3
bbicTpee, YeM reMornobuH nnm
LMTOXpOM. bnarogaps aTomy K
BUPYCY rpunna He popmmpyeTcs
NPOYHbIN UMMYHUTET.

CpaBHEHME aMUHOKUCINOTHOW
nocrnenoBaTeribHOCTU B Benkax
pubocom, nocrnenoBaTesibHOCTH
HyKreotTnagoB pnbocomHbix PHK y
pPa3HbIX OPraHM3MoB
noaTBepXaaeT Knaccndukauuio
OCHOBHbIX rpynn OpraHM3mMos.




[Tapa3uTonornyecKknn metopn

B HeKOoTOpbIX crnyvYasax addPEKTUBHbLIM
OKa3sblBaeTca NUCnonb3oBaHune
napasnTonornyeckoro Metoga nsy4vyeHus
aponounn. MHoroumcneHHbIMU
nccnegoBaHUAMKM OOKa3aHo, YTO 3BONMOLNS
napasnToB U XO35eB MPOUCXOAUT CONPAXKEHHO. B
HEKOTOpPbIX rpynnax napasuTbl OKa3blBaKOTCH
cneundonyecknumn ang BMaoB, poaoB Unu
cemMmeuncTB. [1oaTomMy No NpuUcyTCcTBUIO
onpeaeneHHbIX NapasnTtoB MOXXHO C OOMbLLON
TOYHOCTbIO CyOUTb O (PUITOTEHETUYECKNX CBA3AX
BU0B-X034€B.




