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MouM nE€TaMm
Bane, Muwe, [luMe u Hacre
. noCBAwaeTCH

’ 979 ICHMZg A Hanucasa W 765:‘7

. Xouy, 4Tobbl 3A€Ch Thl HALUEN OTBETH HA CBOW BOMPOCHI.

Kak 6biTb 3poposbime Koraa Hogo nepexusars, o KOraa npo-
nexopdsiiee ¢ Tobol — HOpMag HTo MOXHO fenats, a Yero —
. He cTonT? Kak 3awmtnts cebse Kyna MoxHo obpatutscs 3a no-
moubio? Kak nomous apyrime M mHoroe-mHoroe gpyroe.

Muorpa mbl pyraemcs. VHorna He mMoxem MOroBOpwTE.
-2 Obuxaemcs. V1 He xoTm MaTH Apyr Apyry HascTpedy. Mue Tak
xanb. [1poctn. 4 noHumaio Tebs. Beas nomHio, kak cama Gsina
noppocTkom. V1 kak BpemeHamm MHe Bbino rpyCcTHO, OAMHOKO W
. KO3QNOCk, YTO HWKTO HE PA3LeENseT MOMX YyBCTB.

Xo4eTcs pacckasats Tebe o mHorom. 3awmtuts. [lpeaynpe-
o1Th. 3Hato, uTo Tebe MOryT ObiTb HE HyXHbl MOW COBETH. HTO
. T noigews cam. Ceoelt poporoit. M ysaxaio T8oM peLueHms.
[TOMHM, YTO Tbl BCEMOA MOXELb
00pPATUTLCS KO MHE 30 MO-
mouslo. A noimy, nog-

OEPXY M BMECTE Mbl

CMOXEM HOMTU BHIXOS,

M3 oo CUTYaLMM.
Pact  3poposbiml

9 oyeHb Tebs nobnio!
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O kituve

%y6epToT — WM NOAPOCTKOBLIM MEPUOL — YAMBUTENBHOE
BPEMS, KOTAA Tbl yXe He pebeHoK, HO elle He B3POCIbIM.
B 510 Bpems xoueTcs mMHOroe nompobOBATL U KAXETCS, YTO
3Haews Bce. Tbl CYMTaELWb, YTO POAUTENM TEDS HEe MOHMMAIOT,
HEe Pa3AensioT TBOW MEPEXMBAHMS W HE MOTYT AATb OTBETH HA
MHTepecyiolume Bonpock. «HTo a xouye», «Komy s HpaBmocsS»,
«Kyna mam yuntecse», «Komy Beputse», «Kem GbiTbe». MHoxe-
CTBO NEPCMNEKTUB M CTPAX OWNOUTHLCS.

0 KHuze

Tak uacto 6biBaeT. W, kaK HU yAUBHTENBHO, 3TO HOPMAILHO.
HopmansHo ctpemutses k HesasmeumocTv. HopmaneHo ne- 3
KOTb CBOE MPM3BAHME U MECTO B XM3HM. HOPMaNbHO NbITATHCS
HQMTV OTBETH HA CBOW BOMPOCH. HOPMAMBHO MHTEPECOBATLHCS
CBOMM TENOM. HOPMASbHO Y4UTBCS HA CBOWX OLUIMOKOX M MATH
Bnepen. 1 He MOry OTBETWUTb HO BOMPOCH O MyTW, MOTOMY YTO
TOMBLKO Thl 3HAELWLb, YTO TebE Brnxe 1 uHTepectHee. Ho mory no-
MOYb POCCKA30M O TBOEM 3A0POBbE. G?
Hns Toro, 4Tobbl MOHUMATL U YMETb DEPEXHO OTHOCUTb-
cs APYT K OPYry, HOAO 3HATb, KAK YCTPOEHBI MIOAM NMPOTH-

BOMONMOXHOIo Nnond, KAk M3MeHAEeTCd N KAK pO6OTOeT 208 ?
OPraHM3M. |_|O3TO/\/\y 3TA KHNMIA — A1 NOAPOCTKA, Q |4
a He oTOeNbHO And MAnb4YMKA M OeBOYKA. o\

HaunHait untats ¢ nioboit rmassl, KOTOpas
TeOe MHTEPECHA: TBOS YHWKAbHOCTS, TBOE TENO,
nUTaHKe, yxog 3a cobolt, 3poposbe, besonac-
HOCTb M NepBast MOMOLLb. Hageiocs, YTo Tl Ha-

fews ong cebs MHOro NONE3Horo. = —
=
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B apeBHOCTu nl0on  y4unuCb
ans Toro, YToObl COBEpwEHCTBO-
BAaTb Ce0a. HbHYE y4aTCa anA
TOrO0, YToObl yanBuTb npyrux.

KOHGY L i

puseT! HauHem Haw pasroBop c ToOro, nMovemy Tbl TAKOM
OOMH U noyemy Tsl yHukaneH. [ns atoro Ham nonopobutes
3QrN9HYTb BHYTPb KNETKM.

QCTEHMS, rPUDLI, XMBOTHbIE, MMUKPOOL, TBOE COBCTBEHHOE

PTeno M NOYTU BCE XMBOE, Y4TO OKPYXAET Tebs, COCTOMUT U3 M-

KpOocKonMyeckmx yactuy, — knetok. OHu MMeoT pasHsie pas-

MEPbI 1 GOPMBI, YMEIOT XMTb, PACTU 1 BOCTIPOU3BOAMTL Ceb4.

OpHut kneTkn camu no cebe ABASIOTCS OPraHU3MAMM

L (Hanpumep, GakTtepuu). Dpyrve knetkn smecte ob-

. . PA3YIOT TKAHM, KOTOPbIE ABAAIOTCS YACTHIO OPraHOB,
. .+ W, B KOHEYHOM WTOre, 0BpasyioT LEenbii OpraHmam

.o (Honpumep, yenoseka unu GbnammHro).
. Hecmotps Ha Takoe pasHoobpasue, knet-

. . KM COCTOST M3 OAHMX M TEX Xe YacTeMn: BOAbl U

.'...
. . XMMMYeCKMX coeguHerui (Genkos, xu- 4#’;"&%
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POB, YIEBOAOB, CONEN 1 HYKIIEMHOBBIX KUCNOT). M kaxaas 4acTs
L1 4ErO-TO HY>XKHO.

Hdbopmaumst o ToM, Kakum Tel Oyaells, 30WwMPpPOBAHA B MO-
nekynax HykneuHossix kucnot: AHK (aesokcnprbonyknenHosas
kucnota) 1 PHK (puboryknenHosas kucnora). *

JHK — 3T0 MOneKyna, KOTopas COAEPXKUT BCHO (
uHGopMaunio, HEOOXOAUMYIO [JIA XU3HU W BOC-
IIPOU3BeNleHUA KIIETKU.

PHK — 3TO HECKONbKO TUIIOB MOJEKYJ, KOTO-

}‘, pble ITOMOTA0T MpaBuUabHO paboraTs JHK.
s

HOLLII/I KNETKN MOCTOAHHO MEHAIOTCA — PACTYT, AENATCA 1 B3AN-
MOMEWVICTBYIOT C OKPYXAIOWEN Cpenon v ApYrviMv KNeTkamu. 5
Y7006 OHM He POa3PYLWANKC, MPABMUILHO POCIWM W AENUIUCS,
BHYTOW KNETKM €CTb Ll,eﬂblﬂ PAA MEXAHN3MOB MO KOHTPOJIO KA-
4eCTBd. KJ'IeTKM, He npomem_ume 3TOT KOHTpOJ'Ib, YH\/ILITO)KCHOTCQ. H
A KNETKN, KOTOPbLIE NPOWITN KOHTPOSb, — NPOLOJIKAIOT XNTb, OA- g
CTV 1 BOCTIPOM3BOaMTL cebs. Boobile, cnocoBHOCTs BOCpomn3- g
BOAUTL cebe MOmOBHBIX — 3TO KIIOYeBAs OCOBEHHOCTb XMBbIX  —
OPraHn3mos.
YYEHBIE CYMTAIOT, YTO BCE WMWBLIE OPTAHW3Mb
HA 3EMAE MPOM3OWAM OT OAHOW—-EAMH—
CTBEHHOW KAETKW, KOTOPAR CYWECTBOBAAA
3,5-3,8 muAAvAPAOB AET HA3AL.

[Npennonaraetcs, 4to 3Ta KNeTka cofepxana B cebe Bce
HEOBXOAUMbIE BELLECTBA 1St KM3HW M YMENa AenuTsCs (To ecTb
KonuposaTs cebs).



[Npownu munnmapasl net, U Ha 3emie NOSBUIOCH MHOXECTBO
KMBBIX CyLLIECTB. B 3aBMCHMOCTM OT TOrO, KOK YNAKOBAH WX reHe-
TUYECKMIA MaTEePUan, yYeHble JOroBOPUINCL PA3OENaTh BCE KNeT-
KV HQ 0BA OOSbLWKX TUNA: MPOKAPMOTHI 1 SYKAPHOTbI.

* Y npokapuotos JHK ceobopHo nnasaet BHyTpu KneTku
(B uMTonnazme).

* Y sykapuotoe AHK otneneqa membpaHoi ot octans-
HOM LMTOMNA3MbI U HOXOAUTCS B SAPE.

Haww c To6oit kneTku Tena OTHOCATCA K SyKapuoTUve-
CKUM KA€eTKaM. Ix MOKHO NpeACTaBUTL Kak NaKeT ¢ Bo-
A0V, BHYTPU KOTOPOTO GOATAKTCA HEKUE AeTa:

* [TakeT — 370 KNETOYHAs OBONOUKA CHAPYXM KIETKM.
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* Bopa — 370 upMTONNA3MA — KMOKOCTL BHYTPU KIETKM. et
* PasHble geTanu BHyTPM — 3TO OPraHesnibl —

BHYTPEHHME CTPYKTYPbI KNETKM.

BasxHerwasn getans BHyTpM KneTkn — knetouHoe sapo. OHo,

KOK LEHTP YNPABAeHUs NONeTamm, KOHTPOMPYET BCE MPOMCXO-

psuiee B knetke. VIMeHHo sapo copepxut B cebe reHeTuyeckyto

MHGOPMALMIO M YNPABNSET BCEM XU3HEAEATENbHOCTLIO KNETKM.

OHO YKPHITO 0OONOUKOM 13 ABYX MEMOPAH, MEXOY KOTOPBIMM

HOXOLSTCS MHOXECTBO OTBEPCTUI — nop. Hepes 3Tu nopsl pas-

. Hble BELLECTBA MOMYT NMPOHMKATL M3 LMTOMNA3MEl BHYTPb SAPA W

. HOOOOPOT. BHYTPU AP HOXOAUTCS KAPUOMAA3MA, VMK saep-

: < HbI cok. B Hem pacnonoxeHsl Takue CTPYKTYPbl, KOK XPOMATHH
. W SAPbILLKO.

. * XpomatnH — 370 fge uenn LHK, 3akpyyerHbie B cnvpans.

Koraa knetka HauMHOeT BennTbCs, TO HWUTU XPOMATHMHA MIOTHO

.+ " HakpyuvBaioTcs Ha 0cobbie Genku [TUCTOHBI), KaK HATKM HA Ka-




TYWKy. Takue nnoTHsle 0BPa30BAHMS BUAHb B MUKPO-
CKOM U HO3bIBAIOTCH XPOMOCOMAMM.

* Appbiwko — 310 mecto ckonnenms PHK v 6en-
KOB, G TOKXe MeCTo 0bpa3oBaHms prubocom (ma-
LWWH MO NPOW3BOACTBY BENKOB, KOTOPHIE ABMSIOTCS
KMPMMYUKAMM ANS CTPOMTENBCTBA HOBIX KNETOK).

Tol BCE NpouKTan, HO BOOOLLE HE MOHMMAELLb — 30-
yem Tebe 370 3HaTbe Ceiyac obbscHio. To, Kak Tsl Oyaelus
BHIMSAETh, KaKMe y Tebs byneT byayT ocobeHHOCTH NnoBeneHws
M PEeaKUMs HO MPOUCXOAsLME COBLITUS, BO MHOTOM 30BKUCHT OT

HO60pO FEHOB, KOTOPbLIE Tbl NOTY4KT OT CBOMX pOﬂ,MTeﬂel;l.

K

el

Fen — »9T0 ompefeneHHasa IOCNeLOBAaTeNb-
HocTb [JHK, KoTOpas HeceT nH@OpMaLnio 0 KaKOM-
TO OIIPefefleHHOM IIpu3Hake (HalpuMep, LBeTe
r71a3 WU POCTe YenoBeKa). JTa uHbpopmauusa 3a-
wundpoBaHa B BULE KOZA. ITOT KOZ pasHLIN 1A
Pa3HbIX I'€HOB U COCTOUT U3 YETHIPEX XUMUYECKUX
OCHOBaHWN: ajeHuH (A), ryauux (G), uNTO3UH
(C) n TumuH (T). T'enbt 6bIBAIOT Pa3HLIX Pa3MEPOB
(0T HECKONBLKUX COTEH [0 60Jlee YeM ABYX MUJLIU-
OHOB OCHOBAHWI) U OTIUYAIOTCA APYT OT Apyra
IIOPAAKOM W DACIIONIOXEHWEeM 3TUX OCHOBAHWM.
IOHK xaxporo yenoseka COCTOUT NIPUMEPHO W3
TPeX MWLIUAPA0B OCHOBAHWW, KOTOPbIe CKNaAbI-
BaloTCA B 20-25 THICAY I'€HOB.

MHTepeCHO, 4TO BOMBLWMHCTBO reHOB OOMHAKOBLI Yy BCEX JTO-
newn. N Tonbko HebonblLIoe KONMYECTBO TEHOB (MeHee OoOHOro




NPOUeHTa OT obuwero umicna) HemHoro otnmuaeTcs. bnarogaps

0
g STUM OTNKYMAM ntoam O6J'IC1£|,OIOT cBoeM yHMKOﬂbHOIZ BHELHO-
Q
I CTbio M OCOBEHHOCTAMM.
§ TYT MOXHO BCMOMHUTb 6YKBbI Oﬂd)OBMTO N KAK M3 HKUX CKNa-
; OblIBAIOTCA CIOBQ, I'Ipeﬂ,ﬂO)KeHMﬂ M uenble KHUM. reHeTl/lLIeCKMlZ
Ué KOO — OH KAK KHUTIa, B KOTOpOl\/] PACCKa3bBAETCH BCE O Te6e.
QA0
= AaN
w  Uro TAKOE xPOMOCOMA? @
)
g XpOMOCOMBI — 3TO TJIOTHO YIIAaKOBAHHbIE HUTU
jT_f JOHK c 3amucanbiM B HUX TeHETUYECKUM KOZOM.
8 XpON\OCOMbI €CTb Y COMbBIX PA3HbIX XMBbIX OPITraHM3MOB. l/] X

KOMMYECTBO HMKOK HE CBA3AHO C TEM, KOKOTO pA3Mepa 3TOT Op-
[QHM3M M HOCKOMbKO CNOXHO OH ycTpoeH. Hanpumep, vy kpyr-
noro 4Yepes (Ascaris sp.) ecTb ABe XPOMOCOMbI, G Yy MHAMACKOTO
nanopotHrka (Ophioglossum reticulatum | — 1260 xpomocom.
B copeBHOBAHMAX MO KOMMYECTBY XPOMOCOM YENOBEK 30HM-
MQET CKPOMHOE MeCTO rae-To 8 KoHUe. Beas 60mbWwnHCTBO Kne-

TOK B Tene Yenoseka cogepxut scero 46 xpomocom (23 napel
XPOMOCOM).




ONVHAKOBO KAK Y MYWYMH, TAK U Y WEHWUH. ) 3-4
MAPA, WAV NOAOBBIE XPOMOCOMbI, OTAUHAIOTCA Y MYM—
YAH UM OWEHWMH, W(EHWWHI MMEIOT ABE X-XPOMOCOMbI,
A MYMHLI — OAHY X W 0AHY Y -XPOMOCOMY.

Kaxnas XpoMoCoMa MMEET MECTO CyXeHWs, KOTOPOe Ha-
3biBaeTcs ueHTpomepa. OHA AennT XpOMOCOMY Ha [Be 4acTy
(«<nneya»). KopoTtkoe nnedo xpomocomsl obosHauaeTcs Gykeoit
P, O AnuHHOE nnedo — Oykeoit q. B 3asucumocTt ot Toro, rae
PACNONAraeTcs UEHTPOMEPA, MEHSIETCS BHELUHMIA BMA, XPOMO-
combl. OBpasHO roBopst — Yy KAXAOM ecTb cBoe nuuo. bnaro-
[OPSt PA3HMLIE B UX BHELIHOCTU YHEHBIM YAANOCH CHOPMMPOBATL
KAPTMHY MOMHOro Habopa xpomocom uenoseka. OHa HA3bI-
BOETCS KAPUOTMN.

3auem xe 370 6bi0 HyxHO? [1o pa3HbIM MPUUYMHAOM MOXET
M3MEHSITbCS KOSIMYECTBO M CTPOEHME KOXAOM XPOMOCOMbI.
DTO MOXET BbI3bIBAT MPOBEMBI C POCTOM, PA3BUTHEM U YHK-
LMOHMPOBAHMEM BCero opranmama. OT Toro, B8 KAKOM mecTe
npowsowwern cOoM, KAKOro pasmepa OH Obifl, a Takke nprob-
PETEH WM NOTEPSIH FEHETUYECKUI MaTEPHar, OyAeT 30BUCETS,
HOCKOMBKO CUbHO 3TO noBmuseT Ha opranuam. OpHn nameHe-
HUS BbI3LIBAIOT 3000NEBAHMS, B TO BPEMS KOK APYTME MOTyT BO-
BCE HE MOBIMSTL HO 3[OPOBbLE YENOBEKA.

C 1990 no 2003 rog 6bina nposefeHa OrpoMHas UCCneno-
BaTenbckas paboTa nog HaseaHuem «[eHom yenosekar. B xome
Hee y[anoch PaclnppoBaTs reHOM — HABOP BCEX FEHOB YEeNo-
BEKA, KOTOPbIM COAEPXKUT MHGOPMALMIO O CTPOEHMM, XM3Hedes-
TENHOCTW U BOCMPOW3BEAEHNM OPraOHM3MA. YUeHbIe BbISCHUIM,
B KAKOM WMMEHHO MOCNEfOBATENLHOCTM rEHbl PACMONAraioTCs
y NIOAEN, W AANU KOXAOMY FeHy CBOE YHUKANIbHOE MMS.

22 MAPbl M3 HWX HA3LIBAIOTCA AYTOCOMbI W Bblr/\ﬂﬂﬂr'"
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Tenepb mbl 3HaeM, rae B HOPME AOMKEH HOXOAMTCS onpepe-
NEHHBIM TEH M KOKOrO OH pasmepd. A 3HAYUT, UMEEM BO3MOX-
HOCTb OBHAPYXMWTb MONOMAHHbIE reHsl. [ lpeanonaraetcs, 4To
6narofaps STOMY BPAUM HAYHATCH BOPOTLCS C PA3HBIMM 3000-
NEBAHMAMM 1, BOZMOXHO, CMOTYT NPEfOTBPALLATE MX NOSBNEHKE.

Ni
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— O'kelt, — ckaxelwb Tbl, — NOHsN. 9 TOKOW — MNOTOMY 4YTO
Y MEHsi TaKMe XpoMocomsl. V1 Bce xe, nouemy y MeHs UMEHHO
TAKME XPOMOCOMbI, O HE Apyrnee

— O'kentl — ckaxy s. — [ng atoro mHe Hapo pacckasaTts
O TOM, OTKYLQ Tbl B3S/CS.

XoTa Koxkabli OTOENbHbIA YEeNoBEK XMBET B ODLIEM-TO He-
[ONrO, 4YeNoBEYECTBO CYLECTBYET HA 3emie O4yeHb [AABHO.
DTO BO3MOXHO H1arofapst ToMy, 4TO MIOAM YMEKOT BOCMPOM3-
BOAMTb MOTOMCTBO, TO €CTb POXATb fAeTel. YMEeHWe BOCNPOM3-
BOOMTb MOTOMCTBO HO3BLIBOETCS PenpomyKums. /1 oHa BO3MOX-
Ha Bnarogaps TOMy, YTO B HAWEM OPraHU3Me eCTb OTAENbHAS
penponykTMeHas (nonosas) cuctema. B Hee BxopsaT nonosbie

OpraHbl M enesbl, BbIPABATHI-
BAIOLLME MONOBLIE FOPMOHBI.

HenosekBocnponssoauTcBOE

m MOTOMCTBO Monosbim nytem. [ns

3TOro gojixHa I'IpOM3OI:1TM BCTpe-

YA MONOBBIX KNETOK XEHLU-
Hbl (AMiLeKneTka) U MyX4uHbl
(cnepmarosoumg). Mpeactaes:
BCTPETUIMC  OHOXAH  ABE
KNeTKM: GMUeKneTKa OT TBOeM
MOMB M CMepmMaTosomg  oT



TBOErO nans. B pesyneTate N
WX COEOMHEHMs MOMy4Mnach
OfHO-e[IMHCTBEHHAS KNETKA, M3
KOTOPOM HAYan Pa3BMBATHLCS 3M6pMOH
On poc okono 40 Hepenb, a NOTOM Mo-
SBUNCS HA CBET. DTO ObiN Thi.

KaxxeTcs, nomyunnoch Cimwkom ObCTPO U Npo-
cTo. A Beflb Mbl XOTENM Y3HATb — OTKyAd YHUKaAmbHOCTb. Ok.
[MomHuLws, s Tebe paccka3biBaNa O KIETKAX U O MEHETUYECKOM
kofle, koTopbii 3awndporaH & AHKS Aiiueknetka u cnepma-
TO30Mf, KOTOPbIE BCTPEUAIOTCS M 0BPA3YIOT HOBOTO YENoBeKa,
TOXE COAEePXAT B cebe reHeTMyeckuit matepuan. A oTkyad xe
BepyTcst 3T KNeTkue

OTKYAA BEPYTCA AMLLEKAETKM?

B a14HMKaX KOXO0M AEBOYKM K MOMEHTY POXAEHUA HAXOLMTCS
3aNac XEeHCKMX MONOBbIX KNETOK (OOLMTOB) HA BCIO €€ XM3Hb.
DTO OKONO OAHOTO-ABYX MUANMOHOB kneTok. [locne poxaerws
HOBbIX OOLMTOB Bonblue He nossnaetcs. Kaxmsii oouut cogep-
KAT 3ANAC MUTATENbHBIX BEWeECTB 4 Oydywero 3apomsiua.
Hacts oounTos norvbaeTt, U K neprogy NoioBOro CO3PEBAHUS
nx octaetcsa okono 300 Teicay. [1pu 3Tom faneko He Bce 13 Hux
npespaTarTcs B sitleknetku. [lo MOMEHTA NonoBoro cozpesaHys
octaHeTcs npubnunantensHo 400 ooumnTos, KOTOpbIE B CRALLEM
COCTOSIHUM HOXOASTCS BHYTPM GONMKYIIOB B AMYHUKE.

[Nocne HauYana NENOBOro CO3PEBAHMS, MPU KAXLOM MEHCTPY-
aUMM, U3 IMYHUKA BBIXOAMT OfHa sruekneTka. Ecnn ona setpe-
4OETCs CO CNEPMATO3OMAOM, TO MPOWCXOANT OMNIOAOTBOPEHUE
W, C OO BEPOSTHOCTHIO, GOPMUPOBAHME HOBOTO OPTaHM3-
ma. Ecnn xe onnopoteopeHne He NPOUCXOAUT, TO AMLEKNETKA
YOAQNSETCA U3 OPTraHM3MA BMECTE C MEHCTPYASbHBIM KPOBOTEYE-
HUEM.
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/\FOBbIE BPEAHbIE BO3AEVCTBUA HA AMYHMKM (UH-

PEKLLMM, OBAYYEHWME W AP.) MOMYT MPMBOAWTH
K MOBPEMAEHMIO TEHETUYECKOTO MATEPUAAA B
ALPE ALEKAETKU. |4 YEM CTAPWE CTAHOBUTCA AE-
BYWKA, TEM BOAbIWE HAKANAMBAETCA PA3HbIX NOBPEM -
nen B AHK AMLLEKAETKM U TEM BbIWE BEPOATHOCTb
PA3BUTUA AHOMAAWM Y BYAYUETO PEGEHKA,

OTKYAA BEPYTCA CNEPMATO30MALI?

CnePquoaougbL oSPq&y}mncst € sludkax noce
HdYdJ1d nono@oao co;)'é)eec\l-uxst u nPogoﬂJfOc\?Om NoCMOSIHHO
oSPc\aog(jLchnbci meYerue Beell HugHu MYHCHURDL.

M3 anyex cnepmatosoungsl NOCTyNatoT B NPUACATOK SMYKQ, rae
OKOHYaTENbHO co3pesaioT. [locne 3TOro oHu NpoxoadT Yepes
CEMSBBIHOCALLMM, CEMSAM3BEPTATENbHBIA U MOYEUCTYCKATENbHI
KQHObI, CMELUMBAIOTCS C CEMEHHOW XMAKOCTHIO 1 BHIOPACHIBAIOT-
CSl 13 NONOBOTO YIEHA BO BPEMs ISKYNALMK (cemanasepxeris).

CnepmaTo30uas COCTOSIT 13 FONIOBKM (B KOTOPOW HOXOANTCS
BECb FEHETUYECKMI MATEPUAT), LWEMKM, MPOMEXYTOYHOTO OTAe-
Nna (C 3anacom NUTATENbHbIX BELLECTB) U XBOCTA. XBOCT 3AKAH4M-
BOETCS XIYTUKOM, HO KOTOPOM UMEIOTCS BOJIOCKM, NO3BOMSIOLLME
CNepMaTo30May NePEABUraTbCS BPALLATENbHEIMM ABUXEHUAMM.

OnnH kybuueckuit cantumeTp cnepmsl copgepxut ot 60 go
20 MUNIMOHOB CNEPMATO30MAOB, KAXAbIA M3 KOTOPbIX CMOCO-
6eH OnNofoTBOPUTL ANLEKIETKY.

e

ALl i

FOAOBKA WEWKA X8OCT



(OnAoAOTBOPEHUE

Bo Bpemst MonoBoro akta neHUc My>k4mHbl NPOHUKAET BO BIA-
ranuLLe KEHLUMHbI, M B PE3YNbTATE I8KYNAUMM TONNA CNepmaTo-
30MO0B yCTpemnseTcs K situekneTke. MHorme U3 Hux normoHyT
no gopore. M Tonbko cambiit yAAUNMBbLIA CNEPMATO30MA, NePBbIM
LOCTUIQET SALEKNETKU U CIMBAETCS C HEM. DTOT MOMEHT HA3bIBA-
eTCS OMNOAOTBOPEHUEM.

Kaxapii cnepmatosons 1 Kaxkaas sMUekneTka CopepxXart
no 23 xpomocomsi (22 aytocomsl v 1 nonosas xpomocomal.
Kak Tonbko cnepmaTtosons U SMLEKNeTKa COEnHSIOTCS, MPOC-
xoamT obbednHeHNe UX reHeTMYeCcKoro MaTepmnand 1 obpasy-
eTCsl COBEPLIEHHO HOBAs eanHas kneTka (surota) ¢ 46 xpomo-
COMaMM. DTO nepBas keTka OygyLlero smMopuoHa.
Bnaropapst Tomy, 4TO sifiuekneTka W cnep-
MaTo30ML MMeloT 23 cryyaiHbim ob-
PO30OM  CKOMOUHUPOBAHHBIE XPO-
MOCOMbI, nonydaeTcs  SMOpPUOH

C HOBOW KOMBUHAUMEN TEHOB.

Kaxpas aiiueknetka copepxut
X-xpomocomy. [ losTomy TO, kKakoro
nona 6yner sMOPWOH, 3ABUCHT OT
TOTO, KAKYIO MOJSIOBYIO XPOMOCOMY
(X vu Y) npurecet cnepmatosona.

Ecnn X — 1o nossuTCsa gesouka.
Ecnn Y — to manbuumk.

3Hai, 4TO OLIBAIOT CUTYaALMM,
KOraa Habop XPOMOCOM W BHELU-
HWI BWL NOMOBLIX OPraHOB, MO KO-
TOpbIM ONpegensioT non pebeHka
NPY POXAEHMM, HE COOTBETCTBYIOT
APYr ApYry. DTO HA3LIBAETCSH HAPY-
weHuem GOPMUMPOBAHMS NONa.

TBost yHuKaIbHocMb

Yacmb Z



MHOro 3BE3A AOAKHO COUTMUCS,
YTOBbI YEAOBEK MOABUACA HA CBET. | PEGYIOTCS:

1. Hy>Hbiit AeHb (B KOTOPbI NPOUCXOAUT OBYNALMS 1 Bbl-
XOR ANLEKNETKM U3 SMYHMKA).

2. HyxHoe Bpemsi [a/LekneTka He MOXeT XAaTb BEUHO;
OHQ roTOBa K onnofgotsoperuio nepesie 20-24 yaca no-
Crne OByNSLMM; CNEPMATO30MIb XXEe CNOCODBHbI K OMNNOAOT-
BOPEHWIO B TeueHne 3—/ AHel nocne nonaaaHms

B NONOCTb MATKM).

qu’Yﬂb 1 Teos JHUKATbHOCMb

3. HY)KHOG KOJMYECTBO CNEepmMaTo3onios (J:I,J'Iﬂ TOTO, 4YTO-
Obl nepeas COTHA CNEPMATO30MAOB AOCTUICA KOHEYHbIX
OTAENOB MATOYHbLIX TpY6, Tpe6yeT0ﬂ nonagaHne He MmeHee
14 10 munnuroHos CcnepmaTo3onnos BO Bpema No1oBOro
AKTA, BE€lb MHOTUE CNEPMATO3ON b normbaioT Ha

yTH K MATO4YHOM Tpy6e). *

4. HyxHoe mecto (BcTpeua
cnepmaTo3onaa u anue-
KNeTKW, OansbHenuwee

X CIIUAHKE NPOUCXOANT
MexXay BOPCUHAMM
MQTOUHBIX TPYD).

a1

B maTouHoM Tpybe 3MroTa HOUYMHOET MHOTO-
KpaTHO genuTbes. V1 vepes 3-4 gHs MHOTOKpaT-
HOro [eneHns M NPOABMXEHMS MO MATOYHOW
TPyOE OHA CTAHOBMTCS KOMOYKOM M3 OONbLIOTO
KONMYeCTBA KNEeTOK. 3aTem OHA MPUKpensseT-

cs K CnmMaucToi obonouke matku. [lponcxoant
MMNNAHTALMS. Tenepb B STOM MECTE HAYHET Pa3BM-
.- . BATbCS M PACTV SMOPHOH — OyayLMit YENOBEK.




OTAA Mbl TOBOPUAIM C TOOOM O TEHAX, i YTOMUHAIA O TOM, YTO .
(Wecm CMELMArbHEIE MEXAHM3MbI KOHTPOMS 3C MPABMALHOM

paboToit kneTku. MHOoraa 3TM mMexaHuamsl aaoT cOoi 1 noss-
NSIOTCS KNETKM, OTNMYAIOLLMECS OT 3A0POBbIX. Ecnn Takoin cboi
I'IpOlABOIZ)J,eT B MOJIOBbLIX KJIETKAX, TO HO CBET MOXET NOABUTbLCA
pebeHOK, OTIIMYAIOWMICS OT APYTUX IOAEN.

[pu 3TOM €CTb OTANUMS, KOTOPHIE HE3HAYUTENLHO CHUXAIOT
KQYeCTBO XM3HU (HOMPUMEDP, O4EHb Cyxast KOXA MMM NWLLHMA
nanew Ha pyke, a ecTb TakMe, U3-30 KOTOPbIX PEGEHOK MHOTO
BoneeT 1, MHOTAA, He MOXET CaM 30 COBOM yXaXMBAThL (HaNpK-

TBost yHuKaIbHocMb

Mep, MYKOBUCLIMAO3 WK CePbE3HBIN NOPOK PA3BUTIS TONOBHOTO

mo3ra). Tokmx feTer NpasmibHO HA3bIBAT AETbMM CO CMELMANb-

HBIMW MOTPEOHOCTIMM MM LETBMI C OCODEHHOCTAMU PA3BUTHS.
Ecau Tak nonyumnoce, 410 Thi OTAMYGEWLCA OT APYrMX, 3HAK, 75

YTO B 3TOM HET HMYbEM BUHBI. HM Tbl, HM POOMTENN HE BUMHOBATHI.

EcTb Belly, koTopble HEBO3MOXHO NpedyrafaTh.

i BCEr A BbIAV AOAU, OTAVMYAIOWMECA OT APY-
TUX. || BCETAA BbIAV AFOAN, NOBUBAFOWMECS,
. HECMOTPA HW HA 4TO, BbIAAFOWMUXCA PE3YABTA-
% TOB. Tl — OAWH TAKOW. bl — YHAKAAbHbIA!
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Thl 300pPOB, HO B TBOEM OKPYXEHUM €CTb CBEPCTHMKM C OCO- ‘
HerHocTamu B paseutum. [oxanyicTta, byas C HUMU BHUMOTESb-
Heim. CpalwvBeai paspelenis NomModb U nomoran. 3a6oTsces, ‘

3aWmLai 1 oxpaHsi. MHorm HyxHa nomolls. Ho onn moryT
60aTbCs NPOABUTL CNIABOCTL. M B TO e Bpems He nesb C 1anuL-
Hell MOMOLLbIO K Tem, KTO 06 3Tom He npocuT. byap TakTuyeH.
Mexay HaBSI3UMBOCTLIO W XENAHUEM MOMOYb TOHKAS MPAHb.



