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Before sexual differentiation, both male and female embryos have bipotential gonads, as they possess both Wolffian and Mdllerian
ducts (a). These ducts can differentiate into male or female reproductive organs according to the hormonal status of the fetus.
Owing to the expression of the testis-determining gene on the Y chromosome, Sry, the bipotential gonad of males becomes the
testis, which secretes several hormones including testosterone, Millerian inhibiting substance (MIS; also known as anti-Mdllerian

hormone, AMH) and insulin-like growth factor 3 (InsI3)™ (b). Testosterone promotes Wolffian duct differentiation into the male
reproductive tract through the formation of the EPIDIDYMIDES, VAS DEFERENTIA and seminal vesicles, and MIS eliminates the
Miillerian ducts (pink dashed line). In mice, the elimination of the Miillerian duct system in male fetuses is essentially complete by
embryonic day (E) 16.5 (Ref. 11). All three hormones are involved in testicular descent. In females, the bipotential gonad becomes
the ovary (c). In the absence of male hormones, the Wolffian ducts degenerate (blue dashed line), whereas the Miillerian ducts
persist and differentiate into the female reproductive tract, including the oviduct (fallopian tube), uterus, cervix and upper portion of
the vagina.

Two Miillerian ducts fuse to form a single vagina at the posterior region. The derivation of the vaginal epithelium is controversial. It
is widely accepted that the upper two-thirds of the vagina derives from the Millerian duct and the lower one-third derives from the

urogenital sinusM. This idea largely depends on the fact that testicular feminization (Tfm) male mice retain a shortened vagina,
called the 'sinus vagina'. Tfm male mice have a female phenotype that is caused by a mutation in the androgen receptor (Ar) gene,
which results in androgen insensitivity, but they are still responsive to MIS signalling to regress the Mdllerian ducts. The residual
vaginal tissue in Tfm mice was considered to be derived from the urogenital sinus, not from the Mdllerian duct. However, recent
analysis of androgen-treated female mice indicates that the entire vagina might derive from the Millerian duct%. Cell-lineage
analysis is needed to clarify this question. A, anterior (cranial); P, posterior (caudal).
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Mo3BOHOYHLIE

ITouemy roBopsiT 0 pa3BUTHH MO4€I0JI0BOI CHCTEMBI?

Cxema pas3BuUTMS MOYENOMOBON CUCTEMBI Y BbICLLUNX MO3BOHOYHbIX

(A — ncxogHas runoTteTnd. ctagus, b — movenonoBow annapart camkn, B — mouyenonosor annapar camua):

1 — npoHedpoc (ronoBHas No4ka); 2 — Me30HedpPOCc(TynoBuLLHAA Noyka); 3 — MeTaHedpoc (TazoBas noyka);

4 — roHaga; 5 — ANYHUK; 6 — CEMEHHUK; 7 — MOYeBOW My3blpb; 8 — BoNbgoB KaHarn; 9 — mionnepos kaHan; 10 —
npsmas kuwka; 11 — MoyeTouHuK; 12 — MoyencnyckaTenbHbIn KaHan; 13 — maTka; 14 — npuaaTok AnYHuKa (ocTaTok
Me3oHedpoca); /5 — npuaaTok ceMeHHuKa (BUAOU3MEHEHHbIV Me30HedpocC).

.(McmoyHuk: «buonoauyeckul 3Hyuknoneduyeckul croeapb.» 1. ped. M. C. lunsapos; Pedkon.: A. A. babaes, I'. I".
BuHnbepe, I. A. 3asap3uH u Op. — 2-e u3d., ucnipasn. — M.: Cos. QHyuknonedus, 1986.)
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Figure 20-28. Highly simplified drawing of a cross section of a seminiferous tubule in a mammalian testis. (A) All of the stages of
spermatogenesis shown take place while the developing gametes are in intimate association with Sertoli cells. These large cells extend
from the basal lamina to the lumen of the seminiferous tubule; they are required for the survival of the germ cells and are analogous to
follicle cells in the ovary (see Figure 20-18). Spermatogenesis also depends on testosterone secreted by Leydig cells, located between
the seminiferous tubules. (B) Some of these cells are self-renewing stem-cell spermatogonia, whereas others are maturing
spermatogonia; after a number of mitotic divisions, the maturing spermatogonia stop dividing by mitosis and enter meiosis to become
primary spermatocytes. Eventually, sperm are released into the lumen. In man, it takes about 24 days for a spermatocyte to complete
meiosis to become a spermatid and another 5 weeks for a spermatid to develop into a sperm. Sperm undergo further maturation and
become motile in the epididymis; only then are they fully mature sperm.
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Figure 20-29. Cytoplasmic bridges in developing sperm cells and their precursors. The progeny of a single maturing spermatogonium
remain connected to one another by cytoplasmic bridges throughout their differentiation into mature sperm. For the sake of simplicity,
only two connected maturing spermatogonia are shown entering meiosis, eventually to form eight connected haploid spermatids. In
fact, the number of connected cells that go through two meiotic divisions and differentiate synchronously is very much larger than
shown here. Note that in the process of differentiating, most of the spermatid cytoplasm is discarded as residual bodies.
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Figure 7.4. Structure of the sea urchin egg during fertilization. The drawing also shows the relative sizes of egg and sperm. (After
Epel 1977.)
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Figure 20-23. Nurse cells and follicle cells associated with a Drosophila oocyte. The nurse cells and the oocyte arise from a common
oogonium, which gives rise to one oocyte and 15 nurse cells (only 7 of which are seen in this plane of section). These cells remain
joined by cytoplasmic bridges, which result from incomplete cell division. Eventually the nurse cells dump their cytoplasmic contents
into the developing oocyte and then kill themselves. The follicle cells develop independently (from mesodermal cells).

Uctounuk Alberts B, Johnson A, Lewis J, et al. New York: Garland Science; 2002
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Sinexaerka yejadoBeka. Cxema (no I0.M.AdanaceeBy u H.A.IQpunoii)

3AMEYAHMUE: B :Ku3HeHHOM LHKJI€ JTUHHHU JKEHCKHX MOJIOBBIX KJIETOK YeJI0BeKa CTaAuu SHIeKJIeTKH HeT,
T.K. B o11010TBOpenun yuactByeT oot II (puc. 363-11).

[TosToMy o1 OOIIENPHUHATHIM TepMHHOM "stiriekiIeTka" GpakTmaeckn MIOHUMArOT oot I (Tocie craguu pocta), oouuT 11 unm TompKO YTO
00pa30BaBIIYIOCS 3UTOTY.

1 — PO giflieKIeTKH.

2 — IIUTOIJIA3BMA. Ee crienmdudaeckuie CTPyKTYpPHI:

a) KEJITOYHBIC TPAHYJIBI; KOJIMYECTBO X OTHOCHTEIILHO HEBEIMKO 1 OHU PABHOMEPHO PACIPE/ICICHBI B IUTOILIA3Me (BTOPHIHO
OJIMTOJIEIUTATBHBIN U M30JICIIUTAIBHBIN THIT SHIIEKIIETKHN);

0) KOpTUKaNIbHBIE TpaHyJIbl (3); HAXOMATCS MO/ IIA3MOJIEMMOM U coepikaT (PepMEHTHI, KOTOPBIE TTOCIIE OILUIOAOTBOPEHHS YUACTBYIOT B
KOpTUKaIbHOU peakuuu (puc. 379,6);

B) MyJIbTHBE3UKYIISIPHBIE TENbIIA; MOSABJISIOTCS B Pe3ybTaTe MepeBapuBaHus (HaroUTHPOBAHHBIX YACTHIL

4 — MUKPOBOPCHHKH Ha MIOBEPXHOCTH IJIa3MOJIEMMBI,

OBOJIOYKU sitnexnerku (cM. Takxke puc. 357):

5 — Onecramas;

6 — 3epHUCTas:COCTOUT U3 (HOJUTHKYIISPHBIX KIETOK, OTPOCTKU KOTOPBIX MPOHUKAIOT B OJIECTSIIYIO 000JI0UKY, 00pa3yst "Iy4UCThIi BEHEI
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Upon release from the follicle, the yolk drops into the body cavity. There the infundibulum, or funnel, engulfs the yolk and starts it on its way down the
oviduct. The oviduct is more than two feet long and is lined with glands which secrete the materials for the albumen, shell membranes, and shell. Twenty-four
hours or more are required from the time the yolk is released until the completed egg is laid.

The fertilized egg is a highly complex reproductive cell and is potentially a small center of new life (Fig. 7). The germinal disc from which new life develops
is attached to the yolk of the egg. Surrounding and protecting the germ cell and yolk is the white or albumen consisting of several layers.

The albumen is somewhat elastic, and it is a shock-absorbing, semi-solid material with a high water content. The albumen and the yolk of the egg serve as
food for the growing embryo during the incubation period. On opposite sides of the yolk are two twisted, whitish cord-like objects known as chalazae. They
anchor the yolk and keep it from rising and touching the shell. Nature provided them also to serve as a rotating axis to keep the germ cell on the top side of
the yolk and, therefore, next to the heat of the hen's body. So, the yolk and albumen work together to protect and sustain the life of the growing embryo.
Around the albumen and yolk are two shell membranes and the shell itself. These give protection to both the yolk and albumen, and the shell provides for an
exchange of gases and serves as a method of conserving the food and water supply encased within the shell for the benefit of the developing embryo.

VY nTui TpeTuyHbIe 000JI0UKH MPECTaBICHbI OEIKOM, ABYMS CIOSIMH MOACKOPIYIOBON MepraMeHTHOU
000JI0YKH 1 CKOPITYTON. Bce KOMIMOHEHTHI BBIACIAIOTCS KeJle3aMu SIUIeBo/1a. Xana3bl — IJIOTHBIC TSHKU
OEITKOBOTO BEIIECTBA, KOTOPBIE TOIJICPIKUBAIOT KEITOK
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OoroHnu pa3BUBAIOTCA U3 IPUMOPANATIBHBIX
CTBOJIOBBIX KJIETOK (, MUTPHPYIOIIHX Ha PAHHUX
CTaAMsAX Pa3BUTHA B 3a4aTKU TOHAJ

Ooronun BeTymatoT B mpodasy 1 meifo3a, Ha
9TOM CTaJUU MX HAa3bIBAIOT OOLUTaMH 1-T0
MOpsAAKa. Y MIICKOTIUTAOIIUX OOIMTHI 1-T0
nopsinka odpasyrorcst Ha 3-8 mecsiie
BHYTPHYTPOOHOTO Pa3BUTHS
ocTaHaBIMBarOTCs B podase 1 1o HacTyruieHus
TIOJIOBOTO CO3PEBAHUSL.

OmnpeneneHue: )KEHCKUE KIETKH, IPEKPATHUBIINE
pa3MHOXXeHHUE, Ha3bIBAIOTCA ooLuTaMu | —ro
mopsiAKa 3HAYeHHE STOW CTaTuH — pocT !

ITox TopMOHATBHBIM KOHTPOJIEM 3aKaHYUBACTCS
nepBoe JesieHne Meiiosa . Kiietku Ha3biBatoTCs
OOIIMUTAaMH 2-T0 MOPsAKA. Y MIICKOIHTAIOIINX
OOIUTHI MOKUIAIOT SIMYHKUK HA CTAHH
Metadasbl 2. Melio3 3aKkaHYUBACTCS TOIBKO
ITOCTIC OTUTIOJOTBOPEHIIS.

Hcrounuk Alberts B, Johnson A, Lewis J, et al.
New York: Garland Science; 2002

HN3MeHeHne YHCJIa MOJOBBIX KJIETOK B ASHUYHHKE YeJIOBeKa
(ITo Baker, 1970)
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Control of Gonadotropin Secretion

The principle regulator of LH and FSH secretion is gonadotropin-releasing hormone
(GnRH, also known as LH-releasing hormone). GnRH is a ten amino acid peptide
that is synthesized and secreted from hypothalamic neurons and binds to receptors on
gonadotrophs.

As depicted in the figure to the right, GnRH stimultes secretion of LH, which in turn
stimulates gonadal secretion of the sex steroids testosterone, estrogen and
progesterone. In a classical negative feedback loop, sex steroids inhibit secretion of
GnRH and also appear to have direct negative effects on gonadotrophs.

This regulatory loop leads to pulsatile secretion of LH and, to a much lesser extent,
FSH. The number of pulses of GhRH and LH varies from a few per day to one or
more per hour. In females, pulse frequency is clearly related to stage of the cycle.
Numerous hormones influence GnRH secretion, and positive and negative control
over GnRH and gonadotropin secretion is actually considerably more complex than
depicted in the figure. For example, the gonads secrete at least two additional
hormones - inhibin and activin - which selectively inhibit and activate FSH secretion
from the pituitary

Hypothalamus
GrRH
*y
R Fituitary -
LH and F5H

1

E strogens and

Ovaries
Testes
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Figure 7.8. Summary of events leading to the fusion of egg and sperm plasma membranes in the sea urchin (A) and the mouse (B). (A) Sea urchin
fertilization is external. (1) The sperm is activated by and chemotactically attracted to the egg. (2, 3) The egg jelly causes the acrosomal reaction to
occur, allowing the acrosomal process to form and release proteolytic enzymes. (4) The sperm adheres to the vitelline envelope and lyses a hole in it.
(5) The sperm adheres to the egg plasma membrane and fuses with it. The sperm pronucleus can now enter the egg cytoplasm. (B) Mammalian
fertilization is internal. (1) The contents of the female reproductive tract capacitate, attract, and activate the sperm. (2) The acrosome-intact sperm
binds to the zona pellucida, which constitutes a thicker envelope than that of sea urchins. (3) The acrosomal reaction occurs on the zona pellucida.
(4) The sperm digests a hole in the zona pellucida. (5) The sperm adheres to the egg, and their plasma membranes fuse.
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Fiure 7.24. Cortical

granule exocytosis. (A) Supernumerary sperm
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Mucopolysaccharides released by the cortical granules form an
osmotic gradient, thereby causing water to enter and swell the
space between the vitelline envelope and the plasma membrane.
Other enzymes released from the cortical granules harden the
vitelline envelope (now the fertilization envelope) and release
sperm bound to it. (B, C) Transmission and scanning electron
micrographs of the cortex of an unfertilized sea urchin egg. (D,
E) Transmission and scanning electron micrographs of the same
region of a recently fertilized egg, showing the raising of the
fertilization envelope and the points at which the cortical granules
have fused with the plasma membrane of the egg (arrows in D).
(A after B-E from, courtesy of D. E. Chandler.)




Jpodsienne

1. /Ipo0J1eHHEe VY MOPCKOI0 €:Ka

Animal pole

Vegetal pole

Animal half

Vegetal half

Micromeres Macromeres

14



2. Pa3sHble THNILI APO0JICHUS

1. HOLOBLASTIC (COMPLETE CLEAVAGE)
(Sparce, evenly distributed yolk)
Eehinoderms amphioxts

2. Spiral
Annelids, molluscs,
flatworms

3. Bilateral
Tunicates

4. Rotational
Mammals, nematodes

B. Mesolecithal
Amphibians

II. MEROBLASTIC (INCOMPLETE CLEAVAGE)

A. Telolecithal
{Dense yolk throughout most of cell)

1. Bilateral
Cephalopod molluscs

B. Centrolecithal
(Yolk in center of egg)

Superficial
Most insects

bJacTonucTa yesjoBeKka

Inner cell-mass
Entoderm

Rlastodermic vesicle Trophollast
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Cnoco0bI racTpyvJasiuuu

Involution:
Inturning of cell sheet
over the basal surface
of an outer layer

Invagination:
Infolding of cell
sheet into embryo

Ingression:
Migration of
individual cells
into the embryo

Example : Example :
Sea urchin Amphibian
endoderm mesoderm
Delamination: Epiboly:

The expansion of
one cell sheet
over other cells

Splitting or migration
of one sheet into
two sheets

Example :

Example:

Example:
Sea urchin mesoderm,
Drosophila neuroblasts

Mammalian and bird
hypoblast formation

Ectoderm formation
in amphibians, sea
urchins, and tunicates

Figure 8.6. Types of cell movements during gastrulation. The gastrulation of any particular organism is an ensemble of several of

these movements.
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Figure 8.16. Normal sea urchin development, following the fate of the cellular layers of the blastula. (A) Fate map of the zygote. (B)
Late blastula with ciliary tuft and flattened vegetal plate. (C) Blastula with primary mesenchyme. (D) Gastrula with secondary
mesenchyme. (E) Prism-stage larva. (F) Pluteus larva. Fates of the zygote cytoplasm can be followed through the color pattern.

(Courtesy of D. McClay.)

NcTouHuk — Gilbert SF. Developmental Biology. 6th edition.
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OpraHoreHes

. Y aanuernuka (Mcrounuk — A. Pomep, T. [TapcoHc «AHATOMUS TO3BOHOYHBIX» ToMm 1)

HenpanbHan
aKToAepma

Mesogepma

Monocts

mesonepmanobHOro R Sy,
S

Puc. 78. Psip momepevyHBIX CPE30B, Ha KOTOPBIX BHAHO o0pa3oBaHue Me30[epMaJibHbIX
kapMaHon ¥ HepBHOM TpyOku y nanuernuka. Cpesbt [ #u E HeCcKONbKO CXeMaTU4YHb,
7aK Kak cOMUTHI 00eMX CTOpPOH pacrosarawrcs noodepeaso. (ITo Cerfontaine.)

Me3oaepmanbHbie
COMMUTBI HepsHan

Hewponop ﬁgngﬁnbnbm Henponopm 4 - “rgyﬁxa

Xopaa

HepBHOKMLLEYHbIW & Xopaa MNepBuyHan
flonocys” MAPRRTEA \cuiLa
KMLWK®

e

Puc. 79. 3apoapil JaHUETHWKA Ha CTAJMM, KOTJa HepBHasi TPyOka cdopmmpoBana M MpOMC-
xogut auddepeHuuposka mesonepMbl. A. CaruTranbHbii pa3spes. B. Bup cOoky; xox(flan
3KTOAEpMa yJAajieHa, HO BHYTPEHHHME CTPYKTYPbl WHTAKTHBI (ITo Cerfontaine, Conklin.)
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PAHHEE PA3BUTUE NO3BOHOYHbIX. MESOOEPMA U 3HTOAEPMA

187

[epBuyHbie
[aMeTbl <«——— nonosbie
KNETKK

MoyeBoi nyasips”

b

Annantouc '
MeyeHs™
ﬂonmenxnounaa
xenesa
MuuesaputensHas

Tpyska® Tpaxesi, 5POHXH, Nlerk

Wrosngnas ¥ rnorka* [

xenesa*

[norounsle 4___)

KapMatbl

I 1 MuHaanuHHLIE

CpegHee yxo™,
ciion s AMKN *

escraxuesa Tpysa

MepeuyHLIA TUMYC, IIT IV Napauwmrosuntsie

napamm'?gwb.e xeneab *
WEOR MNocTepaHxuanbHble
W > Tensua _

*[1nA opraHoB, NOMeYEHHbIX 3BE3N04KOR,
NOKa3aHO TONLKO MPOUCXOXKAEHUE UX
anuTenuanbHeIX Yacten. Y BCex aTux
OPraHoB UMEIOTCA BTOPUYHBIE AONONHUA—
TenbHble 3MEMEHTBI ME30AEePMaNbHOro
NPOMCXOXAEHNA

3urota
[posnetue

[acTpynsuua

‘HepeHbI rpeseHb

BHesapoapiuesan
3KTOAEPMA
aMHUOHa W XOpUOHa

_,. Hepexan

Motosble xeneas™

HorTu
MonoyHbie xeneas™

T Bonocel

MokpoBHBIA

anuTenun

Xpycranuk CanbHele,
rnaza Xeneabl
Cnyxosoi,
NySpex Snutenni
cTomopeyma
BHyTpeHHee yxo
] 3nuTenun POTOBOM
dnutenui Hoca, 0B0- nonocTy
HATENbHBIA SNMTENMiA 3ysHan amans
1 OBOHATENbHBIA HEPB
Mepentss nons
Snutenwit s
npox'roneyna<——J

Kopewku psuratensHbix

CNVHA/BHBIX 3anHss 40NA runoguaa
- »

3agHui npoxon,” HepBOB R
MOar

TpyBKa

[nastbie
ny3bIpy

Ceryatka™ n
¥ 3pHTenEHbIA
HEps

HepenHble
L—» YyBCTBUTENbHbIE
FaHrNun U HEepBbI

[aHrnum
N N0pCalbHbIX
HEepBoB
N—> [lenTuH 3yBa

KOPELUKOB CnuHanbHbIX

Yepen u

[onosHon Moar

HepenHble OBUraTeNbHele HEpPBbI

Kopelwku YyBCTBUTENBHBIX
CrMHaNbHBIX HEPBOB

Moaroeoe
BELLECTBO
HaANOYEYHUKOB

Cumnaruyeckne
raHruu

Puc. 6.1. Cxema, nokassiBaronias MPOUCXOXK/ICHUE CNIECIMAIU3UPOBAHHBIX YAaCTEH Tesa U3 TPEX NMEPBUYHBIX 3aPOJAbILIECBBIX
nucTkoB. [los1oBbIE KiIETKH NPEJACTABJICHBI B BU/IC JIMHUM KJIETOK, 000CO6IEHHON OT OCTaJIbHBIX KJIETOK, MPOUCXOAALIUX U3
TPEX 3apOAbILIEBBIX JIUCTKOB, 0OBACHSETCH ITO TEM, 4YTO, XOTs NPEAILICCTBCHHUKH TTOJIOBBIX KJIETOK M JIOKAJIM30BaHbI

B SHTOAEPME MJIM ME30JCPME, HUX, NMO-BUAUMOMY. CIECAVET OTHECTH K V
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11. Y uplmieHka
Transverse section of half of a chick embryo of forty-five hours' incubation. The dorsal (back) surface of the embryo is towards the
top of this page, while the ventral (front) surface is towards the bottom.
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Upon release from the follicle, the yolk drops into the body cavity. There the infundibulum, or funnel, engulfs the yolk and starts it on its way down the
oviduct. The oviduct is more than two feet long and is lined with glands which secrete the materials for the albumen, shell membranes, and shell. Twenty-
four hours or more are required from the time the yolk is released until the completed egg is laid.
The fertilized egg is a highly complex reproductive cell and is potentially a small center of new life (Fig. 7). The germinal disc from which new life
develops is attached to the yolk of the egg. Surrounding and protecting the germ cell and yolk is the white or albumen consisting of several layers.

The albumen is somewhat elastic, and it is a shock-absorbing, semi-solid material with a high water content. The albumen and the yolk of the egg serve as
food for the growing embryo during the incubation period. On opposite sides of the yolk are two twisted, whitish cord-like objects known as chalazae.
They anchor the yolk and keep it from rising and touching the shell. Nature provided them also to serve as a rotating axis to keep the germ cell on the top
side of the yolk and, therefore, next to the heat of the hen's body. So, the yolk and albumen work together to protect and sustain the life of the growing
embryo. Around the albumen and yolk are two shell membranes and the shell itself. These give protection to both the yolk and albumen, and the shell
provides for an exchange of gases and serves as a method of conserving the food and water supply encased within the shell for the benefit of the

developing embryo.
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Sl
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Figure 2.22. Diagram of the amniote egg of the chick, showing the membranes enfolding the 7-day chick embryo. The yolk is eventually
surrounded by the yolk sac, which allows the entry of nutrients into the blood vessels. The chorion is derived in part from the ectoderm and
extends from the embryo to the shell (where it will exchange oxygen and carbon dioxide and absorb calcium from the shell). The amnion
provides the fluid medium in which the embryo grows, and the allantois collects nitrogenous wastes that would be dangerous to the
embryo. Eventually the endoderm becomes the gut tube and encircles the yolk.
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Pa3BuTtune yenoBeka

(Ucrounuk — Gray's Anatomy of the Human Body)
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B sm0puorenese 4yesnoBeka pa3an4aior 3 nepuoaa:
® 3ap0m>1mem>1i7[ - [ICpBasd HEACIIA Pa3BUTHUA - 10 UMIUIAHTAIUU 3apO/blIlla B CTCHKY MATKU,

® SMOPHOHAJBHBII - CO 2-1 10 §-10 HEJENI0; K ero KOHILy MPOUCXOANUT IEPBUYHOE POPMHUPOBAHHE BCEX
CHCTEM OpraHHu3Ma;

® IUIOAHBII - ¢ 9-i1 HeJleTH 10 KOHIIA BHYTPHYTPOOHOTO Pa3BUTHSL.

Bpemennan wkana

0 Ounoorsopenne

3APO/IBINIEBBIA
¢ 1 mo 4 nenn Jpodaenne NMEPHO/T

¢4 no 7 pens

T-ii JeHb

¢ 14 no 17 nenn

¢ 18 mo 28 nene

€ KOHIA
3-iit menem
o S-10 HeTe I
¢ 9-ii mo Jlaasneiimee passurne DynxunoHNpOBanKe TLUTOIHBIA
40-10 nesemo TEANCH, OPranos B CHCTEM OIAICHTR B MEPHO]

ODOI0NER TIT0OA

3aMeTHM, YTO CYIIECTBYIOT W WHBIC TOZpa3JelieHusi dSMOpHOTreHe3a Ha IEPHOJbI:

‘3apom>1meBHﬁ - TIepBbIe 3 Helenw, [HavaiubHBIN - 1-1 Hemens,

‘3M6pI/IOHaJII)HLIf/'I - 4-8 menenw, ‘3ap01151me131)1171 - 2-8 menenn,

‘HJIOL[HLH‘/'I -9-40 wmenenu. ‘HJ‘IOZ[HBIP'I - 9-40 wemenu.

R.2.9. O9manbI eHympuympob6Ho20 pa3zeumusi Yyesioeeka

‘1-;1 Henensa |OHHO}10TBOpéHHa}I SIMIIEKJICTKA (3Ur0Ta) HAYMHAET APOOUTHCS M OIYCKAETCS I10 SIMIIEBOAY K MaTKe

‘6—7 JIeHb |3apo,u1>1meBHI71 my3bIpek (OmacTyna) cpactaeTcs CO CIM3UCTON 000JI0YKON MaTKU

OMOpHOH HaYMHAeT 000Ca0IMBATHCS OT 3aPOBIIIEBEIX 000JI0UEK, 00Pa3yIOTCs 3a4aTKU MBIIIII, CKeJleTa U
2-s1 HefleNss  |HEPBHOW CHUCTEMBI

YeTKo pa3nnyaroTcs 3a4aTKU TOJOBBI, XBOCTA, )KaOEPHOH MM, PyK U HOT, JJIMHA 3apoJblia 6 MM (pa3Mepsl
5-s1Hepenss |\ NPUOIM3HUTENbHBIC)

7-a nenens |[losBIAIOTCSA TPynb M )KUBOT, MANBIIBI, PA3BUBAIOTCS 3a4aTKH TJ1a3, JUTMHA 3apoabiia 12 MM

DopMUPYIOTCSI YIIHBIE PAKOBHHEI H JIUIIO0, HCYE3AI0T 3a4aTKH KaOepHBIX MIEIeH, 3apOJIbII OKPYKEH BOTHON
0001109KO0 (aMHUOHOM). DMOPHOH CBsI3aH C Pa3BUBAIOLICHCS TIAIIGHTON MPH MOMOIIH ITyITOYHOTO KaHATHUKA,
8- Henmenst  |myimHa SMOpuoHa 21 MM, Macca 1 T

CdhopMupoBaIoCh IUII0, UCUE3AET XBOCT, TUIOJ| IO BHEITHEMY BUJIy HAIIOMHHAET YelloBeKa, JUTHHA ero 30 Mm,
9-g Hemenst |mMacca2r

‘14—5[ HCACIA |C(1)OpMI/IpOBaJ'II/ICI> KOHCYHOCTH BMCCTEC C INAJIblIaMHU W HOI'TSIMHA

BepemenHas 4yBCTBYeT JBHUKEHUS TUIO/A, CIBIIIHO OMEHHE €T0 Cep/Illa, KOXKa II0/1a TOKPHIBACTCS TOHYANIITUMU
18-s1 Henens |(IyIIKOBBIMHU) BOJIOCAaMU (OCOOCHHO B 00J1acTH OpoBel u pecHuIr), ymmHa 190 MM, macca 180 T

‘23-;1 HeJens |HO$IBJI$IIOTC$I BOJIOCKI Ha ronose, AnuHa miojaa 300 mm, macca 450 r

‘27-;1 HeJens |PaanBa}0Tc;1 riasa, anuHa miozaa 350 mm, macea 875 ¢

‘32—;1 HeJens |Hpe)KL[eBpeMeHHO POJMBIIMHCS TUIOA ITPU MPaBUIIBHOM YXOJ1€ MOYKET BBIKUTH, €ro JuinHa 450 MM, macca 2375 T

‘40-5{ HeJens |Hno,u MOJHOCTBIO chopMHpOBaH, AnmuHa tioaa 500 MM, macca 3250 T

23



