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Ilepen BaMu 4eCTHBIN, TPABAMBBIA U OYEHb UHTEPECHBII PACCKA3
0 Hayaje Bauledl M3HH, OT MOMEHTa 3adarusi A0 TOrO 3Tana,
KOTJa 3apOBIII NTPUOOpeTaeT BHEIIHUIA B, CXOAHBIN CO B3POCIbIM
OpraHM3MOM, M CHOCOOHOCTh K OOMTaHWIO B BHAOCIEIU(UYECKOH
cpene. OkasbIBaeTcsi, TO, YTO Bbl paHblIe CYMTAIM HAYAJIOM KU3HH,
OBIJIO COBCEM HE HAYaJOM €€, a BCEro JIMIIb IPOAOIKEHUEM. ..
W kakux Obl yCHEXOB B Ppa3sBUTHM Bbl HU JIOCTUIJIM BO BpeMs
9TOr0 CamMoro IpOAOJDKEHHs, BaM HHKOIZA HE TMPeB30HTH ceOs
MAaJICHBKOTO, CYMEBILIETO PA3BUTHCS U3 ONHON MAJIIOCEHBKOM KJIETKHU B
TAKOW T'PaHIMO3HBIN, Cynep3amMevaTe/IbHbI 1 COBEPIIECHHBI BO BCeX
OTHOLLEHUSX OPraHU3M.
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[Ipenucnosue, wim Kparkui Kypc reHeTUKA

JlBe Henenu, KOTOpbIX He Obuto, Wi YTo ObUIO 10
TOro, KaKk BCE HAYaJIOCh

YacTp nepBasi. IMOPUOHATIBHBIA IEPHO

Koner| 03HaKOMHUTETBHOTO (PparMeHTa.
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«Pecpopma  kanewdapsi He cokpausaem — CpPOK
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Ombpuonoeueii Hazvleaemcs HAYKA, UYUAOULAS
BHYMPUYMPOOHOEe Pa3eumile OpeaHu3Md.



IlpeaucioBue, nian
Kparkuil Kypc reHeTHKH

«[eHemuku u noAUMuUKU 3HAOM HAnepeo, UMo
O00NHCHO NOAYUUMBCSL 8 pe3yavbmame, HO 6CIKUN pa3
pe3ynemamul ux YOUBASION»

H3 npunucwvieaemozo Kongpyuyuro

Pyka, kauamoimas KoJbioeb, Kak U3BECTHO, TTPAaBUT MUPOM.

A BOT TeMu, KTO HaXOAUTCS B KOJBIOETH, 1a U BooOIIe Bce-
MU KMBBIMU OPTraHU3MaMHU, YIPABJISIOT MPOrPaMMBbl, 3aJI0KEH-
HbIE B UX reHax. bputo Obl HEMpPaBWIILHBIM HAYMHATH 3HAKOMCTBO
C SMOPHOHATIBHBIM Pa3BUTHEM UeJIOBeKa B 00Xof1 reHeTuku. Ha-
YMHATh HYXKHO C a30B, TaK W MOHsITHee OyJeT, U MPOYUTAHHOE
3allOMHUTCS JTydlIle.

Bot Bam Bonpoc — 4To Takoe rex?

[MonpoOyiiTe OTBETUTb CaMOCTOATENBHO, Oe3 MmoAcKa3ok. He
CTECHSIITECh, TOBOPUTE BCE, UTO HA YM IIPUET, BCE pAaBHO KpOMe
BAC 9TOTr0 OTBETA HUKTO HE YCIHBIIUT. TONBKO OTBEYalTe KOH-
KPETHO, EMKO, HE PAaCTeKasiCh MbICJIbIO 10 JIPEBY. ..

OnvH U3 BapraHTOB MPABWJIBHOTO OTBETA OY/IET TAKUM: TeH
— 9710 yyactok mosekysasl IHK, B koTopoMm 3akoanpoBaH OuH
MPU3HAK OPraHU3Ma.

Kaxnplii reH obecrieurBaeT HaJIMUMe KaKOTO-TO OTIETBHOTO
npu3Haka. Hampumep — pbokux BOJIOC WM TomyobIX 11a3. C Xu-



MUYECKOW TOUKH 3pPEHUsI, OIUH TeH OTBeYaeT 3a BBIPA0OTKY OfI-
Horo Oenka. Mbl, ecim KTO He B Kypce, SIBJIsieMCs ITPeACTaBUTe-
JsMU OeJTIKOBOM (hOPMBI JKU3HU 1 BCE HAIIM TTPU3HAKUA O0YCIIOB-
JIEHBbl TEMU WM UHBIMU Oesikamu. !

Cpazy ke HampailivMBaeTcsi APYyrod BOINPOC — a YTO TaKoe
JTHK? Bce 3HaioT, 4T0 OHA CONEPKUTCS B CIIIOHE, BOJIOCAX U KPO-
BU, TIOTOMY YTO MIMEHHO 3TU CYOCTAHIIMH Yallle BCEro UCHOJb3Y-
I0T 3KCIEePTHl B cepuaiax. A KypHAJIUCTHI JIOOST MUCaTh CTpa-
LIWIKY O 37101e4X, Kotopsle BcrapisaoT B JJTHK Kykypy3sl renst
TIOJIeHed U XupadoB ISl TOTO, YTOOBI MOJTYYUTh BBICOKOYPO-
’KalHbIe COPTA... A MOTOM Yy TeX, KTO €CT TaKyl0 KyKypy3y, IIex
YAJIMHAIOTCA U PYKU B IJIABHUKY IIPEBPAILIAIOTCS.

Ecmu cepbe3HO, TO JIe30KCHPUOOHYKJIEMHOBAsT KUCIOTa (Tak
pacrimdposbiBaetcs adopeBuarypa JITHK) — 310 xpanurens Ha-
CJIEACTBEHHON WH(MOPMAIIMKM KUBbIX OPraHM3MOB. MOJIEKYJIbI
HHK cocrosT u3 noBTopstiomuxcsi 6J10K0B, KOTOPble HA3bIBAIOT-
csl «HyKJIeoTugaMu». CodetaHusi YeTblpeX BUJIOB HYKJIEOTH/IOB
(ma — Bcero uetsipex!) KOIMpYyoT BCIO OMONorndeckyo nHgpop-
Manuio 06 opranu3me. [Ipu3HaKkoB y OpraHM3MOB MHOTO, TTO9TO-
My YMCJIO HyKJIeoTuaoB B Monekyie ITHK moxer noxonuts o
HECKOJIbKMX COT€H MWUTMOHOB. [la M caMux MOJIEKYJT TOKe MHO-
0, HAIPUMEP Y HAC C BAMM UX COPOK IIECTh.

HByx nonHocThi0 cxoxkux Monekyn [JJHK B npupone He cy-

! Hudopmanus, n3noxeHHas B 9TOM I71aBe, MpeieJbHO ynpolleHa. Eciu Bam xodet-
cs1 Ooree OCHOBATEIBHOTO 3HAKOMCTBA C TEHETUKOM, TO MOXeETe MPOYeCTb KHUTY AH-
npes Ilnsxosa «['enernka ans naunHaonmx» (M3narenscrso ACT, 2019 rog, cepust
«Hayka Ha nansnax»).



HIECTBYET, 3a UcKIoYeHueM JIHK KJ10HUpOBaHHBIX OpraHU3MOB.
Ha 310l yHMKaIbHOM MHIMBUYaTbHOCTH OCHOBAHBI T€HETHYE-
CKasi KpUMUHAJIUCTUKA U Cy1eOHO-MeTUITMHCKAs TeHETUKA — JTIO-
60ro 4yeaoBeKa MOXHO CO CTOMPOIIEHTHON TOYHOCTHIO UAEHTH-
¢punmposars 1o ero JJHK.

Monekynet JHK o6magaot crmiocoOHOCTIO K CAMOBOCIIPOH3-
BEICHUIO. be3 3TOro HuKak, Be/ib KJIETKU Pa3MHOXKAIOTCA Jeje-
HUEM HaJIBOE, U Kax/Jasi JOUYEpPHsA KJIEeTKa HEMPEMEHHO JIOJIK-
Ha MOJYyYUTh OT MAaTEPUHCKON KJIETKU MOJHYIO0 KOIUIO HACNIEe/-
cTBeHHOU MH(popManmu. Tak 4To nepes IeIeHUeEM HYKHO Y/IBO-
UTh YKCJIO HOCUTENer 3Tor nHpopmanmu — mosekyn JTHK.

B nammx knerkax monekyisl JJHK xpansarca B Buge xpomo-
COM, CTPYKTYp, coctosiiiux u3 ogHou monekyibl JHK u mone-
KYJI IPYTUX BEIIECTB, KOTOPbIE UT'PAIOT BCIOMOTaTEJIbHYIO POJIb.
[TpocToThl pagyu MOXKHO cUUTaTh XpoMocoMy Mosnekyion JTHK.
Yucio XpoMocoM 17151 KaXA0ro OMOIOTMYeCcKOro BUA SIBJISETCS
CTPOTO ONpPEeAEICHHbIM. Y UeJIOBEKa UX COPOK LIECTh. DTU COPOK
IIECTh XPOMOCOM pa3OUTHI Ha IBAIATh TPH Naphl. [lapHbie Xpo-
MOCOMBI UMEIOT MPUMEPHO PaBHBIE pa3Mephbl ¥ KOAUPYIOT OJJHU U
Te ke npu3Haku. [lo-HayuyHOMY OHM Ha3bIBAIOTCS «TOMOJIOTHY-
HBIMU XpOMOCOMaMU». B Kax/10i mape ofHa XpoMOcoMa MoJTy-
YeHa OT OTIIa, a APyras — OT MaTepH, ¥ IIOTOMY JII0OOI OpraHu3M
YEeM-TO MOXOX Ha OTLA, a YeM-TO Ha MarTb.

XpomMocoMBbl COOpaHbl B CTPYKTYPbI, Ha3bIBa€MbIE «KJIETOU-
HBIMU siipamMu». SI1po MOXKHO CPaBHUThH C YEMOJAHOM, B KOTO-
PBIA IJIOTHO, OHA K APYTOM, YJIOKEHBI XPOMOCOMBI. Y MHOTIHMX



OJTHOKJIETOUHBIX OPraHU3MOB HET SIJIEP, MX XPOMOCOMBI HAaXO-
JATCS B KJIETKE IOPO3Hb, 4 HE BMECTE.

Opna napa XpoMOCOM onpeJesisieT 1moj opranusma. [1onoBbix
xpomocoM fiBe — X 1 Y. OHu nonyumid 0003HaueHUe 1O CXOJI-
CTBY C COOTBETCTBYIOIIMMU OykBamu asipaButa. Coueranue X ¢
Y naer myxcKoM 1oj1, a couetanue X ¢ X — keHCKum. [IocKonbKy
B MY>CKOM XPOMOCOMHOM Habope cofepKarcs JiBe pa3Hble IMo-
JIOBBIE XpOMOCOMBI (XY), a B KEHCKOM — JIB€ OJJMHAKOBbIE (X X),
CHepMaTo30U/Ibl MOTYT UMETh Pa3HbIE MOJIOBbIE XPOMOCOMBI — X
win Y, a AAIEKJIETKU — TOJBKO X-XpomocoMy. Takum oOpazom,
3a MoJ1 peOeHKa «OTBeUaeT» OTell, OT KOTOPOro SIMIEKIeTKa Ma-
TepU MOXET MOJyUYUTh pa3HbIe TIOJIOBBIE XPOMOCOMBI. 2

OpHu ¥ Te Ke IreHbl, TO €CTh I€Hbl, OTBEUAIOIIINE 32 PA3BUTHUE
OJHOTO IMPU3HAKA, MOTYT MOMAABJIATh APYr Apyra. MOxHO CKa-
3aTh, YTO T€HbI 00JIAJIAIOT ONpe/IeICHHON CUJIOW, TIpaBjia TeHe-
THUKU BMECTO CJIOBA «CUJIa» YIOTPEOISAIOT CIIOBO «3KCIIPECCHUSI».
Ha camom e nene pedb UeT He O KaKUX-TO CPAKEHUSIX MEXKIY
MAapHbIMU T€HAMH, a O TOM, KaKOW U3 HUX (B Cllydae, €Cjid OHU
pa3HbIe) BHIOMpAeTCs B KauecTBE MaTPUIIbI JIJIs1 CHHTe3a Oelika.
BoiOpaHHbIi TeH «paboTaeT», TO eCTh — OINpeeNsieT MPU3HaK,
MOTOMY-TO U TOBOPAT O MOJABJIEHUHU OAHOroO reHa apyrum. Ha
CaMOM JieJie TeHBI TYT HH MPH YeM, BBIOODP JIENIAI0T MOJIEKYIIbI
0enKoB 1 (DepMEHTOB, CUMTHIBAIOIIME UH(OPMAITUIO C MOJIEKYJT

2 Monosbix XPOMOCOM MOKET ObITh M OOJIbIIIE OTHOM Mapbl. Tak, HamprMep, YTKOHOC
MMeeT IATh Hap MOJOBBIX XpoMocoM. MyXCKOH MO y yTKOHOCA 3aaeTcsi KOMOWHa-
mier XYXYXYXYXY, a xenckuin XXXXXXXXXX.



JHK. U nycTb Bac He yAMBIISIET yYacTUE B 3TOM Ipoliecce (ep-
MEHTOB, KOTOPbIe OOBIYHO BBICTYTNAIOT B POJIM YCKOPUTETIEH XU-
MUYECKHUX peaKlMi U BEIIECTB, YYaCTBYIOIIMX B IEpEBAPUBAHNN
nuim. GepMeHTH Takke ymeloT cobupars Mojekyasl JJHK u3
KUPIHUYUKOB-HYKJIEOTHIOB, YMEIOT OMIO3HABATh HYKHBIE Y4acT-
KM MOJIEKYJI, YMEIOT BbIpE3aTh (PparMeHTs! U3 MOJIEKYJI 1 MHOTO
€Ille Yero OHU yMEIOT.

Toro reHa, KOTOpBIil OcTajcsl B CTOPOHE, Bpoje Obl U He CY-
IIECTBYET, OH HUKaK ceOsl He MPOSBIISIET, HO OH MPHUCYTCTBYET
B XPOMOCOME M MIMEET IIIAHC MPOsIBUTH CBOE NIEUCTBUE B Oyy-
MIMX TOKOIeHusIX. BoT kak ato mpoucxonut. PeGeHok Hacney-
€T OT KaXJOro U3 POAUTENIEW IO OJIHOMY I'€HY, KOAUPYIOILEMY
TOT UJIM MHOM Npu3HaK. Kakum nmeHHo Oy/eT TaHHBIi KOHKPET-
HBII MPU3HAK Yy peOeHKa (Harpumep — Kapue OTIIOBCKHE WU TO-
JyOble MaTepUHCKME I71a3a), 3aBUCUT OT TOrO, KaKo TeH B Mape
OKaXeTCsl CUJIbHEE U MOJABUT CBOETO «HallapHUKa». ['eH Kapux
I71a3 MOfIABJIsIET TeH ronyosix ma3. Ecnum y otna rasa kapue, a
y MaTepu — roiyosie, To y pebeHka OyayT Kapue riaza. Ho npu
9TOM B €r0 TeHeTHUeCKOM Habope Oy/eT MPUCYTCTBOBATh TeH ro-
JyOBIX I71a3, MOMyYeHHBI oT MaTtepu. U eciu y atoro pedeHka
BIOCJIEACTBUM OyJeT Kaperjasasl mapTHepIa, 104b roiayooria-
30r0 OTIIA ¥ Kaperia3oi Matepy (WM HA00OPOT, ITO HE BAXKHO),
TO Y HUX, Kaperia3blx poauTesiel, OyaeT BEpOSITHOCTh POKICHUS
roy0orna3oro pedeHka B TOM Clly4ae, eCliv B ape CoiayTes aBa
reHa roinyobix ria3. Takue «mapagoKChl» MPOUCXOASIT HEPEIKO.
Kcrarn, no-Hay4yHOMy, «CHJIBHBIM» ITPU3HAK (@ Takke Oompene-



JISIOIIMAKA €r0 TeH) Ha3bIBAIOTCSA «JOMHHAHTHBIM», a «CJIaObI» —
«PeHECCUBHBIM> .

BHyTpuyTpoOHOE pa3BuUTHE OpraHM3Ma MpeICTaBIseT coOOor
JUIMHHYIO Yepely COCTSI3aHMI MeX 1y MapHbiMy reHamu. [1pu 3a-
KJIaJIKe Ka)kKJI0ro IMPU3HAKA PeliaeTcs BOMPOC «C KAaKOTO U3 TEHOB
CUMTHIBATh MH(OPMALIMIO TS CHHTE3a Oesnka?». Beioop rena us
napsbl OMpeIeNsAeTCsl CBOMCTBaMU T'eHa, a He WHAWBUIYaTbHBIMU
0COOEHHOCTSIMU OpPraHM3Ma — CUJIBHBIA TeH BCET/ia M Be3/e T0-
JABJISIET CBOETO CJ1aboro HarapHUKa.

B xpoMocoMax mOCTOSITHHO MPOUCXOAAT MyTaluu. Tak Ha3bl-
BAIOTCS] UBMEHEHUSI TEHETUUYECKOrO KO/, MPUBOSIINE K U3Me-
HEHUIO HacjieicTBeHHOM uHpopmaruu. Hanpumep, BhinazeT u3
monekynsl JJHK onun Hykjeotun wim ke, HA0OOpOT, — BCTa-
BUTCS JIONOJTHUATE/IBHBIA. A MOXET BBIIIACTh WJIM BCTABUTHCS 11e-
JIBIA OJIOK, COCTOSIIIMI U3 MHOXKECTBA HYKJIEOTHIOB. IJIMHHIO-
e mosekynbl JJHK noctosiHHO pByTCS, U B KJIETKE CYIIIECTBY-
10T MEXaHU3Mbl BOCCTAHOBJICHHS MX LIEJIOCTHOCTH, «CIITUBAHUSI»
(pparmenTOB. BO Bpems 3TOro CIIMBaHWsI MOTYT IMPOUCXOIUTH
OIMOKHU. A errie ObIBAaCT U TaK, YTO OTJEIbHBIN yUaCTOK MOJIEKY-
gt [IHK Bapyr ckonupyeTcsi, 1 3Ta KOMusi BCTABUTCSI B MOJIEKY-
Jy rre-To psgoM... Kopoue roBopsi, BApUaHTOB MYTallMii MHO-
JKECTBO, a CJIEJICTBHE BCErja OJHO — U3MEHEHHEe IeHeTUYeCKON
uHgpopmarmu. Kekc-pekc-rekc-MyTadop — 1 reH ToiyobiX IJ1a3
TIpeBpallaeTcs B reH PKO-TonyObIX r1a3. B pesynbsrare MyTanui
TIOSIBJISIIOTCS] HOBBIE TTPU3HAKU, KOTOPHIX Y MPEIKOB HE OBLIIO.

Kak no-Bamemy, MOXET JId MyTalusi OCTaTbCsl HE3aMEYEH-



HOW, TO €CTh — HE MPOSIBUTHCS B IPU3HAKE?

Pazymeercs, moxket. B ToM citydae, eciii '3BMEHUBILUKCS T'eH
Oy/IeT NojlaB/ieH CBOMM HaMapHUKOM. MyTanusi MOXeT c/ienaTh
reH Oosiee CUJIbHBIM, TO €cTh — OoJiee TPeANOYTUTENTbHBIM 1151
CUUTHIBaHU I MH(OPMAIIUH, HO MOXET 1 OCIAOUTh WU K€ BOOO-
11I€ HUKAK HE OTPaXKaeTcs Ha CUJIE IeHa.

A Tenepb 1aBaTe MOCMOTPUM, Kak JIENSATCS KJIETKH HAIero
opranu3ma. Mbl ¢ BAMU TIOCTOSTHHO Oy/ieM TOBOPUTD O JIeIEeHUU
KJIETOK, TIOTOMY YTO SMOPUOHAIBHOE Pa3BUTHE — ITO JIEIEHUE,
JereHne U emne pas aenenve. Hano ke mpenctaBisaTh, XOTs Obl B
OO0IIMX YepTax, Kak MPOUCXOIUT ITOT MPOLECC.

CambIM  pacripoCTpaHEeHHbIM CHOCOOOM  BOCITPOM3BOACTBA
KJIETOK, UMEIOIIUX SIIPO (2 UMEHHO TaKOBBI, 32 MaJIbIM HCKJIIO-
YeHUEM, Halll KJIETKN)?, SIBJISIeTCSl HENMpsIMOe JIeJieHHe, KOTOpoe
MO-HAYYHOMY Ha3bIBAETC «MUTO30M». JTO CJIOBO ITPOUCXOAUT
OT IPEYECKOI0 «MUTOC», O3HAYAIOLIETO «HUTh». Takoe Ha3BaHue
MPOIIECCy AaJl ero NMePBOOTKPHIBATENL HEMEIKU Orosor Basb-
Tep PaeMMUHT, TOTOMY YTO XPOMOCOMBI [1O]T CBETOBBIM MUK PO-
CKOIOM BBIIJISIASIT KAK TOHKUE HUTH.

CMbICT MUTO32 3aKJII0YAETCSl B OAMHAKOBOM PaCHpele/ieHUN
XPOMOCOM MEKY JOUSPHUMH KJIETKaMH. ITO 0OecrieurBaeT ux
T€HETUYECKYI0 WICHTUYHOCTbh M TMO3BOJISIET COXPAHSAThH MPEeM-
CTBEHHOCTb B OECKOHEUHOM PsTy KJIETOYHbIX ToKoyieHui. [Tpo-
111€ TOBOPS, Kaxk/1asi JOYepHss KJIETKa JI0JDKHA MOIy4UTh OT Ma-

3 IprvepoM Ge3bANEPHBIX YEIOBEUYECKMX KIJIETOK MOTYT CIYXHTh SPHTPOLATHI
(KpacHble KPOBSIHBIE TEJIbLIA).



TEPUHCKOM MOJIHYI0 T€HETUYECKYI0 UH(OpMALIHIO.

Murepdasa IMpodasa Meradasa
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[IpomMexkyTOK Mexay ABYMs JEeJeHUSIMU KJIETKU Ha3blBaeT-
cs «uHTepdazon» (cM. pucyHOK). CMbICTT UHTEP(pA3bl COCTOUT B
MIO/IFOTOBKE K MPEACTOSIIEMY JEJICHUIO — KJIETKA YABAUBAET YUC-
JI0 XpPOMOCOM U yYBEJIMUMBAET CBOIO Maccy. B untepdasze xpomo-
COMBI HaXOASITCSI B KJIETOYHOM SI/IpE B BUJIE TOHKUX HUTEH U B
OOBIYHBIN, TO €CTh — CBETOBON, MUKPOCKOIT HEPA3TUIMMBI, MOX-



HO YBUJIETh TOJIBKO CAMO SIPO.

Korna noaroroBka 3akaH4MBaeTCsl, HACTAeT BpeMs JIEICHUs —
BpEMs MUTO34.

[lepBas ¢aza Muto3a HazbiBaeTcs «mpodazoin». [Ipodaza —
HauOosee pofokuTeNnbHas ¢a3a aeneHus. HaunmHaercs oHa ¢
TOr0, YTO XPOMOCOMHBIE HUTU YTOJIIIAIOTCS M CBOPAYMBAIOTCS B
cnupaib. Ternepb UX MOXKHO YBUIETh B MUKPOCKOI. Bo Bpems
MHTepda3pl YMCIO XPOMOCOM YIBOWIOCh. B npodase onuHako-
Bble (WM KaK MPUHSATO TOBOPUTH — CECTPUHCKHUE) XPOMOCOMBI
COEAUMHSIOTCSL JPYT C APYrOM IMOCPEICTBOM IEPEMbIUEK, KOTO-
pbie TI0-HAyYHOMY Ha3bIBAIOTCS «IIEHTpOMepamMu». Takue cIBo-
€HHbIE XPOMOCOMBI C MIEPEMBbIYKON MOCEepeIMHE MOX0XKHU Ha OyK-
By «X».



LlenTpomepa




Xpomocoma

O6on04Ka, orpaHu4MBaOLIas PO, B poase paszpyiuaercs,
¥ CIBOEHHbIE XPOMOCOMBI PACCPEJOTOUMBAIOTCS 110 BCEM KJIETKE.
Ocranoch COBCEM HEMHOTO — IOPOBHY UX MOAEUTb.

B kJ1eTke ecTh napHbie KJI€TOYHbIE OPraHbl, HA3bIBAEMBIE 1IEH-
TpuoisamMu. LleHTpromu npeCTaBiIsgoT COOOH IUIMHIPUIECKIE
00pa3oBaHUsl, COCTOSIIIME U3 MyYKOB MUKPOCKOIUYECKUX TPY-
6ouek. B unTephaze eHTpHoM pacronaraioTcs B IIEHTPe KJIeT-
KU, IOTOMY-TO y HUX U Ha3BaHue Takoe. LlenTpuomnu nensr xpo-
MOCOMBI MEXAY TOYEPHUMHU KJIeTKaMu. B KoHIle mpodasbl LieH-
TPUOJIU PACXOAATCS U3 LIEHTPA KJIETKU B TPOTUBOMOJIOKHBIE CTO-
pOHBI, 0Opa3ys aBa nooca. Ha atom mpodasa 3akaHunBaercs,
Y HacTynaeT BTopas ¢aza MUTO3a, KOTOpasi Ha3bIBAETCS «MeTa-
pazon».



ke

HenTpronu

Pazorenmmecs k nomocaM HEHTPHOIN NPOTATUBAIOT MUKPO-
TpyOOUKH K XpoMocomaM. K KakIo# mape XpoMOCOM TSHYTCS
MHUKpPOTPYOOUKH OT 00enx meHtpuoseit. Ecim nenTpronu pac-
TOJIO’KEHBI Y TOJIIOCOB, TO XPOMOCOMBI BBICTPAUBAIOTCS BO3JIE
YCJIOBHOTO 9KBATOpa KJIETKU, 00pa3ys HEYTO BpOJE IUIACTHHBI,



KOTOPYIO Ha3bIBAIOT «9KBATOPUAJIBHOM» W «MeTada3HOu I1j1a-
CTUHKOI». CHcTeMa «IIEHTPUOJIUA — XPOMOCOMBI» UMEET BepeTe-
HOOOpasHyio (hopMy, MOTOMY U Ha3bIBAETCSI «BEPETEHOM Jiejie-
HUS».

Cwmpicn MeTadassl 3aKkIouaeTcsi B 00pa3oBaHUU BepeTeHa Jie-
nenus. Kak Toipko OHO 00pa3oBaHO, HAUMHAETCS TPeThs (pasa
MUTO3a — aHadaza.

AN NA

vV Vy

OobpaszoBanue BepeTeHa jeeHusi (OHO BUIHO Ha JIEBOM pU-
CYHKE) U pa3JesieHue XpOMOCOM

Bo anagaze pa3pylalorcs EHTPOMEpHI, CBA3bIBABIINE XPO-
MOCOMBI MONAPHO, & MUKPOTPYOOUKHM HAYMHAIOT COKPAILAThCS
¥ MOATATUBAIOT XPOMOCOMBI K TOJTI0caM KJIeTKH. [lesio caenaxo,



XPOMOCOMBI TiofiesieHbl. OCTanoch TOJIBKO YIAKOBATh UX B SApa
Y OTJIEJIUTH JIOUEPHUE KJIETKU APYT OT Jpyra. Bece aTo mpoucxo-
JUT B 3aKJIIOYUTEIBHOM, YETBEPTON (pa3e MUTO3a, KOTOpasi Ha-
3bIBaeTCs «Tenodaszoi». Pa3aeneHue KieTok oOecreuynBaet me-
peTsikKa, 00pa3yloascs B 9KBAaTOPUAIILHON 30HE KJIETKU. B pe-
3yJbTaTe€ BMECTO OJHON MATEPUHCKOM KJIETKU TOSIBIISIIOTCS 1BE
JOUYEepHUE.

V pa3HBbIX KJIETOK HAIIEro OpraHu3Ma pa3Hasi poaoIKUTE -
HOCTb MHTO3a — OT IoJyvaca A0 yaca. B TeueHue Ku3HU B Ha-
IIeM TeJie OCYIIECTBIISIETCS TPUMEPHO CTO TPUITMOHOB KJIETOY-
HBIX JefeHnid. CTO TPUIIJTMOHOB — 3TO JIECATh B UETHIPHAALIATON
crenieau. 100 000 000 000 000!

[TonoBBIe KJIETKU — CIIEPMATO30MAbI M SUIEKIeTKH — 00pa-
3yl0TCsl MHaue. MUTO3 [1711 HUX HE TOAXOUT, TOTOMY 4TO MOJ-
HBII HAOOP XPOMOCOM UM He HYyXkeH. B MOoMOBBIX KJIETKaX JI0MK-
HBI COMIEPXKAThCS MOJIOBUHHBIE HAOOPHI XPOMOCOM, KOTOPBIE MPU
OIUIOZIOTBOPEHUH OOBEIUHSIOTCSA B TMOMHBIN. Takoil BUp jaese-
HUS, IPU KOTOPOM MAaTE€PUHCKUI HAOOp XPOMOCOM JIEJIUTCSI TI0-
nojiaM MeXay JOYEePHUMM KJIETKaMH, Ha3bIBAIOT «MEW030M»,
YTO B MIEPEBOJIE C TPEUYECKOro 03HAYAET «yMEHBIIIEHUE .

Meii03 nporiecc CI0KHbIM, OH MPOXOAUT B JIBa 3Tara, B J1Ba
nenenusi. Ilepoe neneHue KJIETOK MPOUCXOAUT C YIBOEHHEM
YKCIa XPOMOCOM, HO, B OTJIMUME OT MUTO3a, XPOMOCOMHBIE Ta-
PbI HE pa3fesIsAIoTCs HAJBOE, a OCTAIOTCS COeJUHEHBI IIEHTPOMe-
pamu. B pesynbrate o0e godepHue KJIETKH MOTydaloT OT Mare-
PUHCKOU 10 OJTHOW M3 TOMOJIOTUYHBIX XPOMOCOM BMECTE C €€ KO-



MUeil.

[TpakTuyecku cpasy xe o OKOHYaHUH NIEPBOro JeJIeHus1, Ha-
YMHAETCsl BTOPOE, Mepel KOTOPbIM YIBOCHHUSI YHUC/IA XPOMOCOM
He npoucxogut. LleHTpoMepsl pa3pylIalTcs, 1 XpOMOCOMBI Ma-
TEPUHCKHX KJIETOK JEJIATCS IOPOBHY MEXK/Ly TOYEPHUMHU.

B pesynbrare Meno3a U3 OqHOM MaTEpUHCKOM (a €CJIv TOYHee,
TO — «0a0YIIKMHCKOW» ) KJIETKU C TIOJTHBIM HaOOpOM XPOMOCOM
00pa3yloTCs YeThIpe JOUEPHUX KJIETKU C MOJJIOBUHHBIM HA0OpOM
XPOMOCOM.

[poriecc oOpa3oBaHMs SAIEKJIETOK (OOTEHE3) WM IPOIeCcC
00pa30oBaHUs CIEpPMaTO30MA0B (CHepMaToreHe3) pasinyaroTcs
TEM, UTO U3 KJIETKU-POIUTEIIsE 00pa3yeTcsl YeThIpe CriepMaro30-
uja u Bcero ogna (!) aunekiaeTka.
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[Touemy siiliekJIeTKa OfIHA, a CTIEPMATO30MI0B — YeThipe?
Jleno B ToM, UTO SIALIEKJIETKE, B OTJIMUME OT CIIepMaToO30M/1a,



HYKHO TIOCJIe OIJIONOTBOPEHUSI JIEIUThCS, IPUYEM BeChbMa aK-
TiBHO. [ ocyIecTBIeHus JII0OOTro mporiecca TpeOyTcs Uc-
TIOJTHUTETA — KJIETOUHBIC OPraHbl, U SHEPIreTUIECKUE PECYPChl —
nuTaTenbHble BerecTBa. Y To v Jpyroe HaXOAUTCS B IIUTOILIA3-
Me, TIONMYKMIKOW BHYTpEHHEW cpene KJeTKU. Bbuio Obl Hepa-
[IMOHAJILHO JEJINTh IUTOIUIA3MYy CO BCEM €€ COOECPKMMBIM TIO-
POBHY MEKJIy YETHIppMS sIMIEKIeTKaMu. B pe3ysbrate Takoro
«CIPaBEeJTMBOr0», PABHOIICHHOTO JeJICHHS TIOYYMIIUCh OBl Ue-
ThIPE «HEIOSIUIICKJIETKI», HE CIIOCOOHbBIE K aKTUBHOMY pa3MHO-
xennio. Ho B To ke Bpemsi B Iporiecce 0oreHe3a ABaXbl HaI0
KaK-TO U30aBJIATHCS OT MOJIOBUHBI UMEIOIIUXCS XpOMOCOM. st
9TOro 0Opa3ylTCsl TAK HA3bIBAEMBIC «IIOJISIPHBIE TENbIIa» — HE
CITUIIIKOM-TO XM3HECHIOCOOHBIE KJIETKH, CMBICIT CyIIIeCTBOBAHUS
KOTOPBIX 3aKJII0YAETCs B yIAJIEHUH HEHYXHBIX XpoMmocoMm. [o-
JISIpHBIE TEJblIa MOJKHO CPABHUThH C MYCOPHBIM BEJJPOM, B KOTO-
poe BbIOPACHIBAIOTCS HEHYKHbIE XPOMOCOMBI.
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Himexkaerka

CrepMaTo30MAbl

CHCpMaTOFeHCS N OOI'CHE3

¥V mefio3a ecTh OHa UHTEpECHas! OCOOEHHOCTh, KOTOPOH HET
y MUTO3a.

B niepBoii npogaze Meiio3a, Korna roMoJIornyHble X poMOCo-
MBI COEIUHSIOTCS B BUje OYKBBI X, MEXKIY HUMU MPOUCXOIUT
nporiecc oomMeHa ydactkamu! OOMEH 3TOT paBHOIIEHHBIH, MEHsI-
I0TCS M/IEHTUYHbIE YYACTKH, HA OJTHA XPOMOCOMA He OTIAeT Jpy-
roii 60JIbllIe, YeM MOTy4nsIa OT Hee.
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CxeMarryHOe N300pakeHne KPOCCUHIOBEpa

OTO SIBJEHHE HA3bIBAETCS «KPOCCUHIOBEPOM», YTO B Iepe-
BOJIE C AHIVIMICKOrO (Crossing over), O3HAYaeT «IepeceueHue».
CMBICT KPOCCUHIOBEPA B TOM, YTO OH IOBBIIIAET I€HETHYe-
CKOe pa3zHooOpasue B MOMYJALMH,* a TeHETUYecKoe pa3HOOO-
pasue crocoOcTByeT Oosiee KauyeCTBEHHOMY IPUCIOCOOIEHHIO
OPraHU3MOB M BUJIOB K MOCTOSIHHO M3MEHSIOIIMMCS YCIOBUSM
OKpY’KaloIle cpe/ibl. Brilie reHeTnueckoe pazHooOpasue — Jryd-
e npucnocodnsemMocTs. Jlydie mpucrnocotnseMocTb — BbIlIe

4 [Nomynsuuei Ha3bIBaeTCA COBOKYITHOCTb OPraHW3MOB OJHOTO BHJIA, JUIMTEIbHOE
BpeMs1 OOUTAIONINX HA OTHOU TEPPUTOPHU M YACTUIHO WITH MOJHOCTHIO N30MPOBaH-
HBIX OT OCOOCH JIPYIHX aHAJIOTUYHBIX TPYIII TOTO XKe BUJA.



BBIKMBAEMOCTb.

M3-3a KpOCCHHIOBEPA M MyTallMl XPOMOCOMBI, TIOJIyYEHHBIE
peOEHKOM OT poAuTeNield, MOTYT OTJIMYAThCS OT UX «UCKOHHBIX»
xpomocoM. Bro6aBok, KOMOMHAIIMM TOMOJIOTHYHBIX XPOMOCOM
B T1apax MOTYT ObITh pa3HbIMU. Eciii Mbl 0003HAYMM OTIIOBCKHE
ITapHbIE XPOMOCOMBI KaK «O» 1 «o», a MaTEPUHCKHE KaK «M» u
«M», TO y peOeHKa MOTYT ObITh YeThIpe BaprUaHTa KOMOMHAIIAA
— «OM>», «Om», «<OM» 1 «om». BoT rouemMy jieTd, pokjeHHbIE
OT OJJHUX W T€X K€ POAUTENIeid, MOT'YT OBITh COBEPIIIEHHO HETo-
XOKMMH JIPYT Ha Jipyra. A ere JieTh MOTyT ObITh COBEPIIIEHHO
HEMOXOKUMU Ha POJUTEJIEN, KaK TOBOPUTCSl «HE B MaThb U HE B
OTIIa, a B IPOE3KEro mojoaia». M naneko He Bceraa B 3TOM BU-
HOBAT MPOE3KUI MOJIOJIEN.

BaxHO noHMMaTh, 4YTO MporpaMMa pa3BUTHSI OpraHu3Ma Co-
3[a€TCA B MOMEHT €ro 3a4yatvs. BoT Kak TONbKO CriepMaTo30M[1
OILIOZIOTBOPUII SIMIEKJIETKY, 3Ta MIPOrpaMMa U MOsIBUIIACH, CJIO-
JKWJIACh U3 ABYX MOJOBUHOK — MAaTEPUHCKOIO U OTLOBCKOIO Ha-
6opa xpomocoM. Bot cnoxunack — u Bce TyT! Pa3z u HaBcerja.
CoderaHusi MapHBIX TEHOB OIPEEIWINA BCE MPU3HAKU OPraHU3-
Ma. OcTasioch TOJNBKO BBIPAOOTATh COOTBETCTBYIOIIME OEJKU B
COOTBETCTBYIOILIMX KJIETKAX. ..

K cnoBy Oyner cka3aHo, YTO HM KJIETKH OpraHU3Ma, HH, TeM
6oinee, monekyibl [JJHK, He oOnanaioT pa3yMoM U HE MOTYT Olie-
HUBATh MOCJEICTBUS CUHTE3a TeX WM MHBIX OEKOB. YBbI, HO
9T0 Tak. Ecim cO0ll B reHeTUYeCcKOM Kofie TPUBEJET K YeMY-TO
BPEJAHOMY [JIs1 KJIETOK WJIA OpPraHu3Ma B II€JIOM, 3TOT KOJ BCE



paBHO Oy/ieT pean30BaH. Pa3 HanmmcaHo — HAaJIO BHIITOJTHATS !

JIronpMu, JaJIEKUMA OT OMOJIOTMH, IBOJIIOLUA U €CTECTBEHHBII
0TOOp MOT'YT BOCIIPUHUMAThCS KAK KaKHe-TO pa3yMHBIE, OCMBbIC-
JIEHHBIe TIpoliecchl. Huuero yaquBUTENIBHOTO, BEb B PE3Y/IbTaTe
SBOJIOLIMY OJHOKJIETOYHBIN OPraHU3M Pa3BWJICH JI0 TAKOI'O BEH-
11a TBOpeHus, Kak YenoBek Pasymubiii. Pa3Be 910 MOXHO 00bsiC-
HUTb TOJIBKO LIENOYKOU citydarHocTen? YTo ke Kacaercs ecre-
CTBEHHOI'O OTOOpPA, TO OH COXPAaHSIET IMOJIE3HOE U OTOpachIBaeT
Oecrosne3Hoe, a 1 3TOro Bpojie Obl Kak HykKeH pazyM. Bech aToT
pasymHbIl (priep (WK, €CIM YTOAHO — OPEeOJT) JIOKUTCS U Ha Te-
HBI C XpOMOcoMamu. Briopy tymath, 4T0 yMHbIE XpPOMOCOMBI Ca-
MU NPUIYMaIM MEHAThCS YUacTKaMHM, Ja0bl TOCHOCOOCTBOBATH
IPOrPECCUPOBAHMIO TEHETHUECKOTO PA3HOOOpasusl.

Ha camom zene Bce coBceM He Tak. KpoccuHrosep — 3to pe-
3yJIbTaT MyTallUU, Ja U BOOOILE BCe MHOTOOOpa3ue OKpyKarolien
HAC JKMBOH MTPUPO/BI MTPEACTABIISAET COOOH pe3y/bTaT MyTaluil.

MyTarmu ciyxar mMaTepuajioM IJisi eCTECTBEHHOro otoopa,
9BOJIIOLIMOHHOTIO ITPOLIECCA, B PE3yJIbTaTe KOTOPOI'O B MOMYJIALIAN
YBEJIMYMBAETCS] KOJIMUECTBO OCOOEH, 00IaJaloNX MaKCUMaJTb-
HOIl IPUCIIOCOOJIEHHOCTBIO K YCJIOBMSM BHEIHEH Cpejibl, a KO-
JIMYECTBO C1a00 MPUCTIOCOOIEHHBIX 0COOE! YMEHBINAETCSI.

Kaknm 00pazoM mpouCXOasAT STH MPOLIECCH ?

Ecnu myTtanus 61aronpusiTHast, €CJId OHa MOBbIIIAET BbIKKBA-
€MOCTbh OpraHM3Ma, MOBBIIIAET ero MPUCIOCOOIEHHOCTD K YCII0-
BUSIM Cpe/ibl OOMTAHMS WM TOBBIIIAET €r0 IUIOI0BUTOCTh, TO
OHA UMEET IIAHChl HIMPOKO «PaCTUPAXKUPOBATHCS» B IOTOMCTBE,



MOTOMY 4YTO TOT, KTO KMBET JOJIbIIE, MOXET OCTABUTH OOJIb-
e moToMcTBa. Tombko U Bcero. OctaBuil OOJbIIE MTOTOMCTBA
— «PpacTUpPaXMpPOBA» CBOM I'€HBI BMECTE C MOJIE3HOM MYTallU-
eH, Hy a Jajblle 3TOT IPOLecC MOIleN N0 HapacTaolend. A ec-
T MyTarus HeOnaronpusTHas (COKpariawoias mpoaoKUTe b
HOCTb JKHM3HH, TJIOXO BIUSIONIAs Ha 3I0POBbE U T. I1.), TO €€ 00-
JlaaTesib OCTaBUT MaJIo MTOTOMCTBA MJIM BOBCE €TI0 HE OCTaBUT, U,
clieloBaTesIbHO, TaKask MyTalus He OyJeT «pacTUpaKMpPOBaHA».
Bort Bam u Bech ecrectBeHHbIN 0TOOp. Hukakoro pasyma — ogna
CTATUCTHKA.

I[lo pe3ynbTaraM MyTallMK JEJIAT Ha MOJNE3HbIE, HEUTPAJIbHbIE
Y Bpe/IHbIe, KOTOphIE B CBOIO OUYEPEdb MOAPA3JCIISIOTCS Ha CTe-
pUIbHbIE, TIOJTYJIETAJIbHBIE U JIETATIbHBIE.

HenTpaibHpIMU Ha3bIBAIOTCS MyTALIMA — 3TO MyTalllH, KOTO-
pble HUKAK He BJUSIOT Ha )KU3HECIOCOOHOCTh OpPraHu3Ma.

[lonyneranbHBIMA Ha3bIBAOTCA BPEAHBIE MYTallMM, 3HAYM-
TEJIbHO CHUKAIOIIUE KU3HECTIOCOOHOCTh OPraHu3Ma, HO, B OTJIH-
qre OT JIETAJbHBIX, He TIPUBOSAIIINE K €ro THOEIH.

CrepuibHbIe MYTAIIMU HE BIUSIOT HAa )XU3HECTIOCOOHOCTh Op-
raHu3Ma, HO CHUXKAIOT €ro ClIoCOOHOCTb K Pa3MHOKEHUIO.

[lonb3a ¥ BpeA HEKOTOPbIX MYTALMU 3aBUCST OT YCIOBUI
BHEIIHEW cpelpl. B pa3HbIX yClIOBUSX OOHA M Ta K& MyTaLMs
MOJET OKa3aTbCs MOJIE3HOM WK BpenHou. Hanpumep, myTanms
BBI3BIBAIONIAS AILOMHU3M (TIOJTHOE WJIM YaCTUYHOE OTCYTCTBHE
MeJIaHMHA B KOXe, BOJIOCAX M pa/Iy’KHOU 000JIOUKE I71a3) OKAXKET-
Cs1 TIOJIE3HOU ISl ’KUBOTHOTO, OOMTAIOIIETO TaMm, TJie KPYIJIbIiA



roJl Wi OOJBIIYI0 YacTh TOfia JISKHUT CHEKHBIA TOKPOB. B Ta-
KHX YCJIOBUSIX aJTbOMHU3M SIBJISIETCS] MACKUPYIOIIUM MTPU3HAKOM,
YBEJMUMBAIOIIAM ITAHCHI OCOOM Ha BbDKMBaHWE. A BOT B CTe-
U 3asi1-aJIbOMHOC OyAeT XOPOIIIo 3aMeTeH, 3/1eCh TOT MPU3HAK
OKaXeTcsl BpeIHbIM, JeMackupyoinmm. Ho xpomocomsl 3aiiiia
HE JIyMaloT: «JIaBaiiTe repejeiaeM 3TOT I'eH B TeH aTbOMHU3MA»,
MOTOMY 4TO iymaTh UM HeueM. [IpocTo mpoucxonuT Takasi MyTa-
1M, pe3y/IbTaT KOTOPOUM MPOXOAUT UCIIBITAHUE HA CBOIO TOJIE3-
HOCTb.

Ha sTOM Ham kpaTkuil Kypc r€HETUKH 3aKaHYMBAETCS U Ha-
YMHAETCS 3HAKOMCTBO C CAMbIM TAMHCTBEHHBIM M CAMBIM UyJIeC-
HBIM NIEPUOJIOM KU3HU. ECiM ¢I0BO «uyaecHbIi» BbI3BAJIO Y Bac
YCMEIIIKY, TO OTJIOKUTE HA MUHYTOUYKY 3Ty KHUTY, OAONANUTE K
3epKaJty, IOCMOTPUTE Ha ce0s1 CO BCEX CTOPOH U BCTIOMHHMTE, UTO
TaKO€ COBEPIIEHHOE COBEPIIEHCTBO BBIPOC/IO U3 OJHOM MaJo-
CEHBKOU KJIETKH. . .

Pasge xe 310 HEe uyno?

Ha 3To camoe uynecHoe uyno! Uynecaree u ObITh HE MOXKET.



JIBe HeaeJl, KOTOPbIX He ObLIO0, HJIN
Yto ObLIO J0 TOro, Kak Bce HAYaJI0Ch

«OO0UH 8030YHCOEHHO 2080pUN OPY2OMY:

— I'0e aunus omcuema, Bums? Heobxoouma aunusi
omcuema.

A 6e3 aunuu omcuema, cam NOHUMAEULb. ..

E20 cobecednux eospaxcan:

— @akxm 6vin? boin... A pakm — on u ecmv gpakm. ..

Ilepeo paxmonm, kax zoeopumcs, mozo...

— Heobxoouma wixana uennocmeii, Bumsi.

Hemunnas  wkana yennocmeit.  Ilaroc  mouka
omcuema.

A 0e3 wiKkanvl yeHHoOCmel U MouKu omcuemd, cam
nocyou. ..

— Ecmov ¢paxm, Konsi! A ¢pakm — ecmv cpakm, kak
€20 HU NOBOPAUUBALL.

Dakm — smo peanvrHocms, Koasi! To ecmv neumo

axmuueckoe...»
Cepeeii /losaamos, «Komnpomucc»

Ha nipocroii Borpoc: «KakoBa mpoaoKUTeIbHOCTh OepeMeH-
HOCTH y YeJIOBeKa?» — MOJKHO OTBETHUTh ABOSIKO — TPUALIATH BO-
CeMb MJIA COPOK HeJleNb, pudeM 00a oTBeTa OyayT MpaBHIIbHBI-
mu. U 310 He mIyTKa, a cypoBas IpaBja KU3HU. [leso B TOM,
YTO JIAJIEKO HE BCEIZa MOXKHO TOYHO YCTaHOBHUTH, KOTJa MMEH-
HO IIPOM30IIUIO OTUIONOTBOPEHHE SIMIIEKJIETKH, YTOOBI HA4aTh OT-
CUeT CpoKa OepeMEHHOCTH C ITOM JaThl. MemuimHa ke HayKa



TOUHasi, TpeOyIolIasi YeTKUX BPEMEHHBIX OPUEHTUPOB. Benenue
OEepeMEeHHOCTH PACIMCAHO y Bpavyel Mo KaJeHJapio — Ha TOH
HeJieJie HY’)KHO JielaTh TO-TO M TO-TO, a Ha CJEAYIoIel TO-To 1
TO-TO.

W1 ut0o mpukaxere enath B TOM ClIydae, ey JKeHIIMHA He
MOXET Ha3BaTh Jary 3a4atusi? Beioupats nary Hayraa? Wnu, mo-
XKET, orajarh Ha Kaptax? Pazymeercsi, H1 TO, HU ApYyroe He Moj-
XOAUT. AKyILLIEpbI OTCUUTHIBAIOT Ha4aJ10 OEPEMEHHOCTH C TOM Aa-
Thl, KOTOPYIO JKEHIIMHA MOXET yKa3aTh TOYHO — C JaThl Haya-
Jla mocaeqHen MeHeTpyalmy. Havano MeHcTpyauuu cBUIETe N b-
CTBYET O TOM, YTO MOATOTOBUBILASCS K OIUIOJOTBOPEHUIO SIii-
LIEKJIETKA OCTajlach HEBOCTPEOOBAHHON U MOKU/IAET OPraHU3M,
ycTynasi MECTO CJeAyIOLIei, KOTOPOM MOCYaCTIIMBUIIOCH CTaTh
OIJIONOTBOPEHHOMW. [IpuHATO cunTaTh, YTO B IEPHO MEHCTPYa-
111, OCOOEHHO B TEpPBbIE IBOE CYTOK 3a0epeMeHeTh HEBO3MOK-
HO, HO 3TO MHEHHe OIMOOYHO. BeposTHOCTh HM3Ka, HO OHa
BCE ke CyIIecTByeT. BoT u BeqyT oTcuer akyuiepbl CO JHS Ha-
Yaja MeHcTpyarun. W rmpu Takom packiiajie HopMasibHas Oepe-
MEHHOCTb [UIUTCSI OKOJIO copoka Henesb. COpok Hefenlnb — 3TO
TaK Ha3bIBAEMBIH «aKYIIEPCKMH CPOK». PeanbHas *ke Mmpomosn-
JKUATEJBHOCTh OEPEMEHHOCTH OT OIUIOOTBOPEHUS IO POIOB CO-
CTaBJISIET TPUALIATh BOCEMb HEJIEJIb U 9TOT CPOK HA3bIBAETCS «3M-
OpHOHABHBIM». [{7151 TOTO, YTOOBI M30€XkKaTh MyTaHWIIBI, KOTO-
past HeNPEMEHHO BO3HUKHET MPU MCHOJIb30BAHUM KAKOW-TO OfI-
HOW U3 «CHCTEM JIETOMCYMCIICHUS», Mbl CTAHEM HCIIOIb30BaTh
00e cucTeMbl OTHOBpeMeHHO. B Ha3zBaHMM KaXJO¥ TJIaBbl CHA-



yaja yKazaHa Hezessi SMOPHOHATIBHOTO CPOKa, a CIIEIOM — aKy-
1Iepckoro. AKymepckass Hefiejsl Bcerja Ha JBOWKY Ollepekaer
SMOPHUOHAJTBHYIO.

[louemy pa3HMIIa MEXAYy LIMKJIAMU COCTaBJSET UMEHHO 2
Henenu?

Jla moTomMy 4YTO OBYJISILIUS — BBIXOJ TOTOBOM K OIUIOJOTBOpE-
HUIO SUNEKJIeTKH B MATOUYHYIO TPYOy, — IPOUCXOIUT TPUMEPHO
B CEpeIMHE MEHCTPYAJIbHOIO 1MKJIA, CITYCTS JIB€ HENEeNU MOCIe
Hauyajaa MeHcTpyauuu. BapuanTsl, KOHEUHO, BO3MOXKHBI, HO Ya-
I11e BCEro OepeMEeHHOCTh HACTYIAeT MIPUMEPHO uepes3 JIBe HeJle-
JIM TIOCJIe Havajla MEHCTpYyallud, 4TO U 0O0yCJIaBIMBAaeT UMEHHO
TaKyI0 pa3HUILY MEXKY «CUCTeMaMU JIETOUCUUCTICHUS».

B sT0i1 r1aBe, MOCBAIIEHHOW IBYM TEPBBIM HEAEISM C MO-
MEHTa Hayajia MEHCTPYallluy, Mbl TIOTOBOPUM O TOM, KaK MPOMC-
XOIUT OIUIOAIOTBOPEHME, U O TOM, KaK OPraHM3M KEHIIUHBI TO-
TOBUTCS K BbIHAIIIMBAHUIO peOeHKa.

OCHOBOI1 KEHCKOI MOJIOBOM CUCTEMBI SIBJISIETCSl SIMUHUK —
HeOOJIBIION TMAapHBIN OpraH OBaJTbHOUM (DOPMBI, PACHIONIOKEHHBIH
B nosiocty Tasza. [losocTh 3Ta npenacrapiseT coOol aHaTOMUYe-
CKO€ MPOCTPAHCTBO, OIPAaHUYEHHOE KOCTSIMU Ta3a — YaCTU CKe-
JIeTa, paclolOKeHHON B OCHOBAaHUM IMO3BOHOYHMKA.



Ta3 eHIMHBI, BUJ Cliepean

B sauuHuKax HaxomsaTcss HeOObIINE MAPOBUIHBIE 00pa30Ba-
HUSI, Ha3bIBaeMble «poUMKyIaMu». B KaxaoM osumkyie co-
JEPKUATCSL OHA KEHCKasl MOJIoBasi KJIETKa, KOTOPYIO Ha3bIBAIOT
SIMIEBOU KJIETKOM WA COKPAILIEHHO — SIMLEKJIETKOM. SuieKner-
Ka OKpYXeHa JIByMsl COeTUHHUTETbHOTKAHHBIMUA O0O0I0OUKaMU 1
CJIOEM KJIETOK, OOECIeYMBAIOIIMM €i He TOJIBKO 3aIlluTy, HO 1
JOCTaBKY IMUTATEJIbHBIX BEILECTB U3 KUAKOCTH, 3aMOJIHSIONIEH
ommkyn. Kierounas 06004Ka SIATIEKIETKHA TIO3TUIHO Ha3bl-



BAETCs «JIyYMCTHIM BEHIIOM», 4 HApYKHasl COeMHUTETbHOTKAH-
Hast 000JIOYKA, HAXOASINIASCS TIOJT JIyYUCTBIM BEHIIOM, Ha3bIBa-
eTcs «onecrsmiei». biaeck 000104Ke IpUAAIOT coepKaiuecs B
HEell TIMKOMPOTEUHBI — OeJIKU, UMEIOIIME B COCTABE MOJIEKYJIbI
caxapu/IHble OCTaTKH.

sAuneknerka He 1IaBaeT B (POJUIMKYJE, a pacnojaraercs He
BBICTYIIE€, KOTOPBII HA3bIBAETCS «SUIIEHOCHBIM XOIMHUKOM» WA
«SUTIEHOCHBIM OyropkoM». DOJIMKYJI COAepKUT KJIETKH, CIO-
cOOHbBIe BbIpabaThIBATh TOPMOHBI. JTO HE IMPOCTO XPAHUJIHIIE
SIMUEKJIETKH, & SHJAOKPUHHBIA OPraH.
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B anuyHMKax HOBOPOXAEHHOW NEBOYKU COAEPIKUTCS OKOJIO
JBYX MUJUIMOHOB IIEPBUYHBIX, 3aPOABIIIEBBIX, TO €CTh — HEJO-
pa3BUTHIX, (poummkysos. Ilocne poxaeHns (PONIMKYIBL B SIU4-
HUKe 00pa30BbIBAaThCS HE MOTyT. bojee Toro — ux KoJIn4ecTBO
MOCTOSIHHO CHUKAETCs1 U K BOCEMHAIATU TO/1aM JTOXOIUT 10 TIs1-
TU-ceMH ThIcsY. Hago ckaszarp, 4To ¥ 3TOro MHOrO, IOTOMY 4TO
IUTst oOecTieueH s IETOPOIHON (DYHKIIUU UX TIOTpeOyeTCst OKOJIO
HATUCOT.



K MOMeHTy HacTyIuieHus OJIOBOM 3PEJIOCTH B KaXKIOM SIMY-
HUKE COJIEP:KUATCS HECKOJIBKO THICAY (POJUTMKYJIOB C MOJIOJBIMU,
TO €CTh HE3PEJIbIMU, SUIEKJIETKAMH.

®oMKyJIbl B IMYHUKAX CO3PEBAIOT /IO TeX MOp, MOoKa mep-
Bblii U3 HUX HE JIOHET, BBIIYCTUB SINIEKJIETKY B TaK Ha3blBa-
emMylo (haUIONUEeBy WIM MaTOUHYIO TPyOy, COCIUHSIONIYIO TO-
JIOCTh MAaTKH C OPIOITHOM MOJIOCTHI0. ITOT MOMEHT, MOMEHT TIep-
BBIX MECSYHBIX, HACTYTIAIOIINI Y OOJIBIIIMHCTBA IEBOYEK B MPO-
MexyTke Mexay 11 u 13 ronamu, Ha3bIBAaIOT «MEHAPXE», & BBIXO/
SIMIIEKJICTKY W3 SIMYHUKA B MATOYHYIO TPYyOy Ha3bIBAIOT «OBY-
Jsauen». C BBIXOAOM MEePBOM SIMIEKJIETKA HAYMHAECTCS [IUKJIN-
YyecKasi IeTeIbHOCTb SIMYHUKOB, IMPOSIBJISIONIASICS B BUJIE PETY-
JIIPHBIX MEHCTPYaIlid, KOTOPBIE B CPETHEM ITPOJIOIKAIOTCS B Te-
YEHHE COpPOKa JIET.



NpOABUKEHME ANLIMKACTKY
110 MaTOYHOM Tpybe

Teao MaTKKH

Camusucran

AuvHMEK, oboaouka MaTKM
B KOTOPOM J
NMPOMCXOAUT 1
UBYJ'\.HLI,!-"IR e
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CoszpeBaHueM (POJUIMKYJIOB YNPABISIOT KEHCKUE IOJIOBbIE
T'OPMOHBI, Ha3bIBAEMbIE «3CTPOr€HAMM>», KOTOPbIE (DOJITTUKYJIaMU
B OCHOBHOM K€ M BblpaOaTbiBaloTCsl. Takke 3CTPOreHbl CTUMY-
JIMPYIOT POCT SHIOMETPHS — BHYTPEHHEH CIIM3UCTON OO0IOUKH
MaTKU — U pa3BUTUE B HEW KPOBEHOCHBIX COCYIOB. DHAOMET-
pUii MOXXHO CUMTATh €CJIM He CaMOH IJIaBHOM, TO CaMoOy JIIOOu-
MO MHUIIIEHBIO AJIS 9CTPOTEHOB, MOTOMY YTO B HEM HAXOIUT-
Cs1 OUYeHb MHOTO PEIeNITOPOB K 9TUM ropMoHam. Muave u ObITh
HE MOJKET, Be[lb YIIPaBJICHUE SHAOMETPUEM MPEACTABISIET COOOM
OYEHb CJIOKHBIN LIMKJIMYECKUIA TIPOLIECC.



[opmoHy, Kak u JI0OOMYy OMOJIOTMYECKH aKTUBHOMY Bellie-
CTBY, 00s13aTeJIbHO HYKE€H PEeLenTop, C KOTOPHIM TOPMOH MOXKET
B3aMMO/IENCTBOBATh. | OpMOH 63 perienTopa — 3TO He TOPMOH, a
IPOCTO HEeJOpa3yMeHHue, He OKa3blBaIoIlee HUKAKOro JEHCTBUS
Ha OpraHu3M.

ExxemMecsiuHO KJIETKU SHIOMETPH S TOTOBSITCS K TPUEMY OIUIO-
JOTBOPEHHOM SIATEKJIETKU M K MocyeayoIel 3adote o Hei. Ec-
JIM UIX HAJIEKbl HE ONIPABAbIBAIOTCS, €CIIU OIJIONOTBOPEHUS SIHi-
HEKJIETKU U Pa3BUTHs OEPEMEHHOCTH He MPOWCXOMIUT, KJIETKU
HAPYXHOTO CJIOSI SHAOMETpPHUSI TIOrMOAIOT U BHIBOIATCS U3 Opra-
HU3Ma BO BpeMsl MEHCTpYalHH.

MosxeT nmokasarbcsi, 4To mpoiie OblIo Obl OOOWTHUCH TOJIBKO
BBIPA0OTKOW HOBBIX SIAIEKJIETOK B3aMeH HEOIIONOTBOPEHHBIX,
6€3 MOCTOSITHHOW 3aMEHBI HApYKHOTO CJIOSI KJIETOK SHIOMETPHS.
A yX Kak Obl ObUIM pajibl B 9TOM CJIydYae >KEHIMHBI, KOTOPbIM
MEHCTpYyalliu JIOCTaBJISI0T MHOXeCTBO npodneM. Ho Bce nerno B
TOM, YTO HApYKHbIE KJIETKU SHIOMETPUs 3alpOrpaMMHUPOBAHBI
NPUPOAOI Ha MHTEHCUBHBIA POCT MPH HACTYIUICHUH OepeMeHHO-
CTH, KOTJ]Ja MaTKa HaYMHAET PE3KO YBEJINUYMBATHCSA B pa3Mepax.
JIMIIUTH KJIETKHU 3TOro MOTEeHIMala HEBO3MOXKHO, HO U pa3Bu-
BaThCsI UM B He OepeMeHHOW MaTKe Hekyaa. Bor u mpuxoqurcs
OpraHu3My M30aBIISITBCS OT CTAPhIX KJIETOK SHAOMETpPUS U BbI-
paiuBaTh UM Ha 3aMEHY HOBBIE.

[{ukrueckas 1eATeIbHOCTh SIMYHUKOB OOYCIIOBIIEHA ITUKIIU-
YEeCKHUM K€ U3MEHEHUEM YPOBHSI COMIEpKaHK I SCTPOTEHOB B KPO-
BU. Bo BpeMs1 OKOHUATEIbHOIO CO3peBaHM sl OYEPETHOTO (POIIH-



KyJia, B TaK Ha3bIBaeMy1o (DOJUTUKYISIPHYIO (ha3y MEHCTPYaIbHO-
ro IMKJIa, KOTOpasi HAYMHAETCS B MEPBbIH IeHb MEHCTPYALIUU U
JUTATCS IO OBYJISIITUM, BIPA0OOTKA 3CTPOreHOB yBeanurBaetcs. K
MOMEHTY OBYJISIIIUY COAEPKAHUE ICTPOTEHOB B KPOBH IOCTUTAET
CBOETO IHUKA.

[locne okoHYaHMsI OBYJISILIMM HAYMHAETCS JIIOTEMHOBas (paza
MEHCTPYaJILHOTO IMKJIa, UK aza xenroro tesna. OHa monydu-
Jla Takoe Ha3BaHME M3-3a TOTO, YTO TOCJIE BBIXOJA SIMIEKIIETKU
(homiky mpeBparaeTcst B «KelaToe TeJlo» — BPEMEHHYIO kKe-
Jie3y BHYTPEHHEN CeKpernu, BhIpadaThIBAIOIILYI0 TOPMOH TpOre-
CTEpOH.

[TporecTepoH YacTo Ha3BIBAIOT «TOPMOHOM OCPEMEHHOCTH»,
MOCKOJIBKY IJIABHOM €ro 3aJjauell sIBJISeTCsl OArOTOBKA MAaTKU K
ToMy Mporieccy. IIporecrepoH «nepexiodaer» SHIOMETPU B
(hbazy akTHBHOI1 CEKPETOPHON AESITETHHOCTH, KOTJIa YBEJIMIMBa-
eTCsl KOJIMYECTBO KeJle3 U KPOBOCHAOKEHHE, TO eCTh 00ecreyn-
BaeT OIUIOJOTBOPEHHON SUIEKIeTKe HanOoiee O1aronpusiTHbIe
YCJIOBUSL 1)1 IPUKPEIUICHUS K CTEHKE MaTKH.

A erie mporecTepoH yrHeTaeT UMMYHHYIO PEaKIIUI0 MaTepUH-
CKOro opraHu3ma Ha SMOpHoH. Kak Obl KOITYHCTBEHHO HU 3BY-
ganu Obl 9TH CJIOBA, HO 3aPOJIBIII /111 MATEPUHCKOTO OPraHu3Ma
SIBJISIETCS UYKEPOIHBIM TEJIOM, 1 UMEHHO MPOreCTepOH MO3BO-
JISIeT N30eKaTh €ro OTTOPKEHUS.

A ellie MPOrecTepoH CHUXAET COKPATUTENbHYIO CTOCOOHOCTh
MYCKYJIaTypbl MaTKU BO BpeMsi OepeMEeHHOCTH. DTO HYXKHO /ISl
TOro, YTOOBI IPEOTBPATUTH BHIKU B [IpepbiBaHue OepeMeH-



HOCTM Ha MaJIbIX CPOKaX 4acTO BbI3bIBAIOTCSI UMEHHO HEJOCTa-
TOYHOCTBIO ITPOreCTEPOHA.

K MoMeHTy Havyasia poJjOB COZIEpKaHUe POrecTepoHa B Opra-
HU3Me OepeMEeHHOM KeHIIMHbI Pe3KO MOHMKAETCsI, YTO MO3BO-
JII€T MaTKe aKTUBHO COKPAIAThCs. 3a0IHO YMEHBILIEHUE COIEP-
JKaHMsI TIPOTeCTepOHa CIIOCOOCTBYET Havaly Jlaktauu. Bo Bpe-
Ms1 6€pEMEHHOCTH TPOTeCTEPOH JIAKTAIIUIO TIOJIABIISIET.

Tak:ke MporecTepoH yrHETaeT CO3pEBaHUE HOBBIX (POJUIMKY-
JIOB, TIOTOMY 4YTO B Tiepro]] OEpeMEHHOCTH HOBbBIE SIMIIEKJIETKH
HE HYKHbI — MAaTKa YK€ 3aHATA 3aPOABIILIEM.

Bo Bpemsi 6epeMeHHOCTH IPOrecTepoHa BhIpaOAThIBACTCS BCE
Oostbilie ¥ OOJIbIIIE, CHAYAJIa KEeJIThIM TEJIOM, a 3aTeM — IJIalleH-
TOH, HO ec/ii OEPeMEHHOCTh He HACTYIAaeT, TO KEeJATOe TeJo Tie-
pecraeT (byHKIIMOHMPOBATh U K HAYAITy MEHCTpPYaIluu BHIPAOOT-
Ka [POrecTepoHa MpeK palaeTcs.

BecbMa 4acTo SIMUEKJIETKY Ha3blBAOT CAMOM KPYIHOM KJIET-
KOI 4YeJIOBEUYEeCKOrO OPraHM3Ma, HO 3TO HE COBCEM IPaBUJILHO.
Jla — yenoBeueckas AULEKJIETKA JOBOJIBHO KPYyIHas KJeTka. Ee
JUaMETpP IPUMEPHO PaBEH JECATOM JOJI€ MUIIMMETPA, YTO JAeT
BO3MOKHOCTb BUJIETh €€ HEBOOPYKEHHBIM B3IT1s110M. HO KiteTku
CKEJIETHBIX MBIIII U HEPBHBIE KJIETKU C UX JUIMHHBIMU OTPOCT-
KaMH BO MHOTO pa3 OOJIbIIe SIMIIEKIETKH.

Wtak, nonuyn ouepenHoi posuky. HoBeHbkasi cBeKeHbKast
SIAIIEKJIETKA CITyCTUJIACh HEMHOT'O TIO MATOYHOM TpyOe B HarpaB-
JICHUM MaTKU U 3aCThUIA HETOJAIEKy OT SIMYHUKA B OXKUJAHUU
BCTPEYM CO CIIEPMATO30UOM. . .



[Tpousomien nosjoBor akT. Bo Biaranmine okaszanaach Mop-
LM CIIEPMBI, cofiepKalias JeCATKH MWIIMOHOB CIIEPMaTO30U-
Jo0B. IIpuHATO cuuTaTh, YTO ISl OIUIOAOTBOPEHUS SIMIIEKJIET-
ku OJJHNM cnepmMaTo30u10M BO Bjarajuiile JOKHO MOMACTh
He MeHee COPOKA MUNJIJIMOHOB 3Tux MajeHbKUX «I10YTa-
JIbOHOB», BHIPAOATHIBAEMBIX B MYXCKUX SIMYKaX (CEMEHHMKAX).
CopoKk MWUJTMOHOB — 3TO MUHUMAJIbHBII MUHUMYM COJEp:Ka-
HUSI CIEPMATO30UJIOB B CIIOCOOHOM K OIJIONOTBOPEHUIO MOPIMU
criepMbl. A €clii TOBOPUTb O MAaKCUMYME, TO UX KOJIMYECTBO B
OJHOM MWUIMJIMTPE CIIEPMBI MOKET MPEBBIIATh CTO JABAJALIATH
MUJUTMOHOB !

CrniepmaTto30ouibl — caMble HACTOSIIME MOYTaIbOHbI. CMBICT
UX CYIIECTBOBaHMS U €IMHCTBEHHAs! JKU3HEHHAS 11eJIb 3aKII04a-
I0TCSI B TOM, YTOOBI JIOCTABUTH K SUATIEKJIETKE TMTOCHIIKY — OTIIOB-
CKMI TeHeThdeckun Martepuai. [lpupona Hajgenuna cnepMaro-
30H/1 OPraHOM JIBUKEHHUS — JIMHHBIM XBOCTOM, KOTOPbII 4acToO
Ha3bIBAIOT «XKTYTUKOM», U «KJIIOUOM», TIO3BOJISIIOIIUM ITPOHUK-
HYTb B SIUIIEKJIETKY — (DepMEHTaMH, KOTOPbIE PACTBOPSIOT 000-
JIOUKY SMIEKJIETKA. DT (PEPMEHTHI «YIIAKOBaHbI» B ITy3bIPEK,
Ha3bIBaEMbIM «aKpOCOMOI». B rojioBke criepmaTto3orja HET HU-
Yero, KpoMe sijipa ¢ XpOMOCOMaMHU U aKpocoMbl. Llutomiazmel,
TMOJTYKUJIKOM KJIETOYHOM CPEeJlbl, CIIEPMATO30M bl JIUIIIEHBI [IOTO-
MY YTO UM HaJ0 ObITh KaK MOXHO Jierde, YToObl JIBUTaThCsl Kak

> Komauectso CIIEPMBI, BbLIEISEMOE IIPU MOJIOBOM AKTE, CUIILHO BAPbUPYETCsl, HO B
CpEHEM COCTaBJISET OT ABYX JIO MATH MWUIMJIUTPOB. Tak UTO BO BJArajuIle MOXET
OIHOMOMEHTHO TOTACTb U HIECTHCOT MUJUIMOHOB CTIEPMATO30U/I0B.



MOXHO ObIcTpee. EAMHCTBEHHOE, YTO KpOME sijipa M aKPOCOMBI
€CTh Y CIIepMaTO30M/1a U3 KJIETOUHBIX OPraHOB, — TO MUTOXOH-
JpYH, KJIETOYHbIE HepreTuueckre craniuu. OHM pacrioyioKeHbI
B IIIEfKe CIepMaTo30M/1a, MEX/1y TOJIOBKOW M XBOCTOM. MMTO-
XOHJIPUH CHAOKAIOT XBOCT SHEPruei, HeOOXOAMMOM IS IBUKE-
HUSL.

XBocT

ToAOBKa MuToxoHAPUM

Crpoenue criepmaro3onsa

JlmHa crniepmaro3onjia BMECTE C XBOCTOM COCTaBJISIET OKO-
JIO TATUAECATA MUKPOMETPOB WJIM MATh COTHIX MWJUIMMETpA.
TakoMy MaJIIOTKe-NOYTAIbOHY HYKHO MPOUTH MYTh JUIMHOW B
JBAIIATH CAHTUMETPOB, YTOOBI JIOCTUYb SUTEKJIETKH. [[BaaiaTh
cantTumeTpoB! LlenbIx ABaALATh CAHTUMETPOB WJIM JIBECTU Thi-
¢4 MUKpoMeTpoB! D10 He myTka. Ecim paccMarpuBaTh COOT-
HOIIEHHE pa3Mepa CiepMaTo301/1a C AJIMHOM €ro Iy TH PUMEHU-



TEJIbHO K YeJIOBEKY, POCTOM B CTO CEMB/IECST MSITh CAHTUMETPOB,
TO TOJIyYUTCS ceMb KIJIoMeTpoB. [IpeacTaBbTe, 4T0 BaM HYKHO
PEOJOJIETh CEMb KMJIOMETPOB — CHaYaJIa UATH 10 O€3/10pOXKbIO,
1o 60JI0TaM J1a OBparam, a 3aTeM JI0JIrO IUIBITh IPOTUB TEYEHUSI.
KakoBo? U 1151 ONMHOTHI BrieYaTieHU s IPEACTABbTE, UTO OBparu
OyKBaJIbHO HaOWUTHI Pa30OMHUKAMH, KOTOPBIE XOTAT Bac yOWTb.
Kyts? Mpak? [la HE TO CIOBO.

N Bce ckazaHHoe mpo OooTa U Pa3OOMHUKOB — YHUCTast
npaeaa. Ho gaBaiite oT oOpa3Horo nepeuaeM K peajbHOCTH. B
NIepPBYI0 OYepeb CIepMaTo30MIaM HEOOXOAMMO BHIOpPAThCS W3
BJIarajiviia B KaHaJl MIefdKy (Y3KOro HUKHEro CErMEHTa) MaTKU.
Bo Bnaranuiie cpeia kucinasi, HeOIaronpusTHas i criepMaro-
3ounoB. Jla uro tam HeOnmaronpusitHas! [Ipocto ryoutenbHas!
Bno6aBok 3a crepMaTo30MAaMH HAYMHAIOT OXOTUTHCS KJIETKH
MMMYHHOH CUCTEMbI OPraHu3Ma KeHIIUHBL. A 4ero Bbl XOTeau?
C TouKHM 3peHusi OpraHu3Ma CrepMaTo30H]] — ITO UyKEPOIHBIN
areHT, 4yXkasi KJIeTKa, KOTOPYIO HY>KHO JIMKBUIUPOBAThH KaK MOX-
HO CKOpee, TIOKa OHa 4ero-HuOyab He HATBOPHUIIA.

Kucnas cpena v KJI€TKM IMMYHHOU CUCTEMBI — 3TO YCJIOBHBIE
pa300HUKHU, CU/ISIIIIUE TIO OBparam. BoJIBIIMHCTBO CriepMaTo30-
UJIOB, TIONYYUBIIIMX CBOOOMY BO BpeMs MOJIOBOTO aKTa, TMOHET
BO Biarajmiie. Kto-to nmpocto norudaer ot u30bITKa KUCIIOTHI,
a KTO-TO BSI3HET BO BJIATaJIMIIHON CIIU3H, BPOJE KaK TOHET B 00-
JIoTe.

Kcratu roBopsi, Kucnas cpefia He TOJbKO YOUBAeT criepmaro-
30M[Ibl, HO U CIIyKUT ISl HUX YCJIOBHBIM «KOMIIACOM», IOTOMY



YTO ABMKEHHE CIIEPMATO30M/I0B IO MOJIOBBIM MYTSM KEHIIMHBI
OCYIIECTBJISIETCS [0 HAMPABJICHUIO YMEHbIIECHUSI KUCJIIOTHOCTH.

B mieiike Matku cpeyia OM3Ka K HEUTPAJIBHOM, HO 3aTO TaM
ouyeHb MHOTO cu3u. OOpa3HO TOBOPSI, HET Pa3OOMHUKOB, HO 00-
JIOTa TIOMCTUHE HETIPOXOJUMBbIE. 3aTO TeX, KTO BCe ke MPOPBET-
Cs1 B TIOJIOCTh MATKH (4 3TO MIPUMEPHO JIECATh MIJIJTMOHOB «I10Y-
TaJbOHOB» ), KJIET Harpaja — OMaronpusATHAs cpesia, B KOTOPOM
CMEepPMaTO30U/Ibl AKTUBUPYIOTCS, OOPETAIOT «BTOPOE AbIXaHUE»
U YCTPEMJISIIOTCSI K MAaTOYHBIM TpyOaM. YCTpeMIISIIOTCS Hayrajl
— OITHM B JIeBYyIO TpyOy, ipyrue — B rnpaBywo. Ho siirieksieTka cu-
JIMT TOJILKO B OIHOM U3 TpyO. Takas «jiotepesi» MPUMEPHO BIBOE
YMEHBIIIAET KOJIMYECTBO ABMKYIIMXCS K SIMIIEKJIETKE CIIepMaTo-
30M]10B (TIOJIOBUHA MX IBUXKETCS T10 ITyCTOM TPyOe 1 B KOHIIE KOH-
1LIOB IIOru0aeT).

B tpybax criepmMaTo3onaM MpUXOAUTCS IJIBITh IIPOTUB TeYe-
HUSI, IPOTUB TOKA TPYOHOU JKMIIKOCTH. DTOT TOK CO3/IAIOT JABU-
JKYILIMECS] PECHUUKH, HAXOSIIMECS HA KJIETKAX, BHICTUJIAIOIINX
TpyObl U3HYTPH, a TAKXkKe COKPAITIEHUSI MBIIIIEYHOTO CJIOST TPYO-
HOW CTeHKHU. TOK KUJKOCTU CIIYKUT OYEpPEHbBIM OPHUEHTHUPOM
JUTS CTIEPMATO30M/IOB, KOTOPBIE «3allpOrpaMMHUPOBaHbI» Ha JIBU-
JKEHUE MPOTUB TeueHus. [lo cux mop HesicHO, Kak crepMaTro30U-
JaM yaaeTcsl HalTh SIUIEKJIETKY B OTPOMHOM TpyOe, HO coriac-
HO HamOoJsiee yOeauTeIbHOW TUTIOTe3¢ UM MOMOTal0T OPUEHTH-
POBaThCs OINpENEICHHBIE BEIIECTBA, BbIIEISAEMbIE AULEKJIETKON
JU1sl IPUBJIEYEHN 1 BHUMaHUS CIIEPMATO30U/I0OB.

[Tpubnm3uTeIbHAsT CKOPOCTh JABUKEHUS CIIePMaTO30H/Ia CO-



CTaBJISIET OT YeThIpex A0 MIeCTH MWIIMMETPOB B MUHYTY. Yxke
CITyCTSI Yac IocJe MOJOBOrO aKTa CIEepMAaTO30M]] TEOPETUYECKU
MOXET I0CTUYb SHIIEKJIETKH, HO Ha CAMOM JIeJie 3TOT IyTh 3aHU-
MaeT B CPeIHEM OT TpeX JI0 IIeCTH 4acoB. A ObIBAeT U TaK, 4ToO
CIIepMaTO30M M MPUXOIUTCS KIATh B TPyOe MOSIBICHUS STATIe-
KJIETKU. B OmaronpusiTHeIX TPYOHBIX YCTIOBHSIX CIIEPMATO30H/IbI
CMOCOOHBI COXPAHSATh KU3HECTIOCOOHOCTh B T€YEHUE HECKOJIb-
KHUX CyTOK. TO4Hast mpOJOIKUTETBHOCTD KU3HU CIIEPMATO30U-
JIOB TIOKa ellle ocTaeTcs TaHou. [IpuHSTO cuuTaTh, 4TO CriepMa-
TO30U/BI MOTYT KUTh B MAaTOUHBIX TPyOax HE JOJbIIE YEThIPeX
CYTOK, HO €CTb MHEHHE, YTO ITOT MepPHOJ] MOKET pacTAruBaTh-
csl 10 Hellenu M axe Oosbiiie. HeorionoTBopeHHast SAIeKIeT-
Ka, KCTaTH TOBOPsI, )KUBET He 0ojiee OJHUX CYTOK, HECMOTPsI Ha
TO, YTO OHA MMEET IUTOIUIa3My, OOraTyio MUTATEIbHBIMU Bellle-
CTBaMH.

W3 copoka MWUIMOHOB, a TOYHEEe — U3 HE MeHee 4YeM CO-
POKa MUJUIMOHOB, TIOTOMY YTO 3THX CaMbIX MUJUTHOHOB MOXET
OBITH M IBECTH, IO OOOJIOUYKH SHLIEKJIETKY JOXOIUT BCErO-HaBCe-
r0 HECKOJIBKO THICSY CIepMaTo30uI0B. [l TOro, 4TtoObl Mmpo-
OUThCS yepe3 JIyUYUCThI BeHell (BCIIOMHUM, YTO TaK Ha3blBa-
ercst ol (QOJUTUKYJISIPHBIX KJIETOK, OKPYKAIOUIUX SHALEKJIEeT-
Ky) CIEepMaTO30M]] UCTIOIb3YeT (DEPMEHT rMallypoOHUIa3y, KOTO-
PbIi HAXOIUTCS HA HAPYKHOW ITOBEPXHOCTH €I0 T'OJIOBKU. | nairy-
pPOHM[IA3a pacHIeTUIsieT BeIeCcTBO, CKJIeUBaoliee KIeTKU JTy4Yn-
CTOTrO BEHIIa B MOHOJIUTHYIO TMPerpajy, MO3BOJIsIs CIIEpMaTO30-
UJIaM TIPOUTH K OrecTsiiet o0onodke. toro hepMeHTa Ha ro-



JIOBKE CIIEpMaTO30K/1a HEMHOT0, II03TOMY JJIs1 TOTO, YTOOBI ITPO-
OuTH OpelIb B JIyYHCTOM BeHIIe TpeOyeTcst OOJIBIIOe KOITUIECTBO
CIIepMaTO30MI0B. A BOT (PEPMEHTOB, COJICPIKAIIMXCS B aKPOCO-
M€ OJJHOTO CIIepMaTO301/1a BIIOJIHE JOCTATOYHO ISl pa3pyIIeHUs]
yJacTka OsecTsieit 000JI04YKH. 3/1eCh KOJUICKTUBHbBIC YCUITUS HEe
TO YTOOBI HEe TPeOYIOTCS, HO U IPSIMO MPOTUBOIIOKA3aHbI, TOTOMY
YTO OJIHY SIMLIEKJIETKY JOJKEH OIJIOAOTBOPSITH OJMH CIIEPMATO-
3ou]1. TOMBKO B TAKOM ClTy4ae 3UroTa, KJIeTka, 00pa3oBaBIIascs
B pe3y/ibTaTe OIUIOJIOTBOPEHUsI, OyIeT MMETh HOPMaJIbHBIN Ha-
6GOp XPOMOCOM — COPOK IIeCTh IITYK, U Oy/IeT ciocoOHa K HOP-
MaJIbHOMY Pa3BUTHIO.

OnHa-eqMHCTBEHHASI JIUIITHSS XpPOMOCOMA B IBA/IIATh IEPBOM
nape MPUBOIMT K PA3BUTHIO TSIKEJIOTO 3a00JIeBaHM s, U3BECTHOTO
0J] Ha3BaHWeM cuHapoMa JlayHa, JIisi KOTOPOro XapaKTepHO 00-
Jiee TPULATH CriennpUUecKUX MPU3HAKOB, HAYMHASI C YMCTBEH-
HOU OTCTAJIOCTH ¥ 3aKaHYKMBAasI BPOKICHHBIM JISHKO30M — 3JI0Ka-
YeCTBEHHbIM 3a00JIeBaHHEM KPOBETBOPHOW CHUCTeMbl. Eciu xe
JIMITHAX XPOMOCOM OyIeT He OIHa, a LeJbIX ABAALATh TPH, TO
KJIETKa TIOTMOHET, He YCIIeB Ha4YaTh JieJIeHVe.

slitriexieTka UMeeT 3aluTy OT MPOHUKHOBEHUS B Hee JIIII-
HUX CIIEPMATO30U0B. B Onectsieit 000I04YKe eCTh My3bIPbKH,
conepxariye (pepMeHTbI, KOTOPBIE JEJIAI0T 3Ty 000JIOUKY HEelpo-
HHIIAEMOH JIJISl CIIEPMATO30M/IOB, TO €CTh — He pa3pylliaeMoun
akpocomasbHbiMU (pepmeHTamu. Cpasy xke 1mocie TPOHUKHOBeE-
HMS B SIAEKJIETKY TEPBOTO CIIEPMAaTO30M/a, STH My3bIPbKHU JIO-
HAIOTCs, W TIEPBBII CIIEPMATO30M/I CTAHOBHUTCS €IMHCTBEHHBIM.



«Ycrex —3To ycreTb», cKa3alia Korjaa-To nosrecca Mapuna Lge-
taeBa. K1o ycrien, TOT 1 JOCTaBWII OCBUIKY M0 HA3HAYEHUIO, BCE
OCTaJIbHBIE TIOYTAJIBOHBI MIOTUONN, HE HAWS CBOETO MPOIOJIKE-
HUS B IOTOMCTBE. Mup ux mnpaxy!

Cyl1iecTByeT MHTEPECHAs!, XOTS U NPU3HABAEMasl JAJIEKO HE
BCEMH YYEHBIMM TEOPHS CIIEPMOBBIX BOWH, KOTOpasi OOBSICHS-
€T OrPOMHOE KOJIMYECTBO CHEPMATO30MIOB B ISAKYIATE KOHKY-
pPEeHLIMEN MEXIy CIepMaro30oMJamu pasHbix camioB. Korma-to
JIABHO JTIOMY He 0OPa30BBIBAIA YCTOMYMBBIX TIap, a CIIApUBAJIUCh
OecropsiIoYHO ¢ pa3HbIMK TapTHepamu. [Ipu mogo6HOM mpo-
MUCKYUTETE BO BJarajidiax >KEHILIMH MPUCYTCTBOBAJIA cliepMa
Pa3HBIX MYKUMH U OIJIOIOTBOPUTD SIMILIEKJIETKY MOIJIU T€ CIIEp-
MAaTo30U/Ibl, KOTOPBIE YCIIEITHO YHUUTOXKAIN VI OJIOKMPOBAIA
KOHKYPEHTOB. COITIACHO TEOPUM CHIEPMOBBIX BOMH JIMIIIb OKOJIO
OJTHOTO MPOIIEHTA CIIEPMATO30M/I0B MPEAHAZHAYAETCS] HEMOCPE/I-
CTBEHHO /151 OIUIOJOTBOPEHUS SIMLIEKJIETKU, & OCTAJIbHBIE [1EBSI-
HOCTO JIEBSITh JAOJIKHBI OOPOTHCS C KOHKYPEHTAMHU.

KocBeHHBIM MOATBEPKIEHUEM MPABUJIBHOCTA TEOPUU CIIEP-
MOBBIX BOWH MOKET CITYKUTh CBSI3b MEXAY CTETIEHbIO Oecropsi-
JOYHOCTH IOJIOBBIX OTHOLIEHU! U pa3MEPOM CEMEHHUKOB Y CaM-
IIOB, OT KOTOPOT'O 3aBUCHUT OOBEM BBIAEIISIEMOI CIIEPMbl M KOH-
LEHTPALKs CIIEpMATO30MJ0B B Her. Tak, Harmpumep, CEeMEHHU-
KM CaMIIOB IIIMMIIaH3e, He 00pa3yIoluX MOCTOSHHBIX Tap U He
UMEIOIINX «TapeMOB», IPUMEPHO B JIECATh pa3 OOJIbIlIe CEMEH-
HUKOB YEJIOBEKA, a KOJIMYECTBO CIEPMbI, BbIIEISIEMOH MPU TO-
JIOBOM aKT€, MOXKET JIOXOAUTH O CTa MUJUIMIUTPOB! A Kolnn4e-



CTBO CIIEpPMATO30M/I0B B OIHOM MIUIMJIUTPE CIIEPMBbI IIMMITAH3€
B CPEIHEM PaBHO LIECTUCTAM MUAJUIMOHAM (!). ¥ caMm1I0B ropusu,
UMEIOLIUX «TapeMbl» U3 HECKOJIBKMX CAMOK, HEIOCTYIHBIX IS
APYIrUX CaMOB, B OTHOM MUJUTUJIMTPE CIIEPMBI COIEPKUTCS OKO-
JI0 MATUAECATH MIUIMOHOB CIIEPMATO30M/I0B, & UX CEMEHHUKHU
MEHbIIIE CEMEHHUKOB ueiioBeka. Ho 3ato pasmepamu Tesa B3poc-
JIble caMIIbl TOPWILIbI IIPEBOCXOJAT KAK MYXKUYMH, TaK U CaMIOB
HIMMIIaH3€e, TOTOMY YTO (pU3MUecKast Cula Hy)KHa UM JUIs 3alllu-
Thl TAPEMOB OT UyXKHUX MOCAraTesbeTB. [Ipoie roopsi, y ropuit
32 BO3MOKHOCTh OCTaBUTh KaK MOHO OOJbIIIE TIOTOMCTBA Cpa-
KAIOTCS CaMIIbl, a y YeJIOBeKa M HIMMIIAH3€ — CIIepMaTO30M/Ibl.
Cornacutech, 4TO onpejeeHHast JJOrMKa B TEOPUM CIIEPMOBBIX
BOIH €CTb.



Cnepmaro30u/ibl aTakyloT SAULEKIETKY

[Tocie MPOHMKHOBEHUsI CHEpMATO30MIa B SMIEKJIETKY MO-
CJeJHsA MpeBpalaeTcs B 3Uroty. 3urota — 310 KjeTka, ¢ Ko-
TOpOW HAYMHAETCS Pa3BUTHE SMOPUOHA, KJIETKA, 3HAMEHYIOIIast
NOSIBJIEHHE HOBOT'O YEJIOBEKA.

O TOM, YTO IPOUCXOAUT C 3UTOTOM, BbI y3HAETE U3 CIIeAYyIOIIEH
IJIaBbl, a B 3aBEPILIEHUE ITOH JaBaiiTe MOCMOTPUM, KaKMM 0o0pa-
30M MIPOUCXOIUT OObEIUHEHHE SIAEPHOTO MaTepraa criepmMaro-
3oMa U AdnekaeTky. Ecau Bel Tymaere, 4yTo JBa siipa IpoCTo
CJIMBAIOTCS B OJJHO, TO OLIMOAETECh.



['oTOBast K OMJIONOTBOPEHMIO SAWIEKIIETKA HAXOMUTCS Ha CTa-
IV BTOPOTO JiesieHus1 Meiio3a. [Iporiecc meneHns HauMHAETCs
nepe/1 OBYJISILIUEN, 2 B MOMEHT BbIXOJA SIMIEKJIETKU U3 (posuiu-
KyJla OCTAHABJIMBAETCSl, YTOOBI BO3OOHOBUTHCS MOCIE TOsIBIIE-
HUS CIIEPMAaTO30M1a. XPOMOCOMBI, IOCTABJIEHHBIE CIIEPMATO30-
UJIOM, BMECTe C XpOMOCOMAaMHU, COJIEPXKABIIIMMUCS B STATICKJIET-
Ke, 00pa3yoT o011y MetadaszHylo (KBATOPHATBHYIO ) TIACTHUH-
Ky TepBoro aejenusi muro3a. He obiee sapo, a oOuiyo mera-
(aznyio mnactunky! Obparute BHUMaHUE HA 3Ty OCOOEHHOCTb,
CBOWCTBEHHYIO HE TOJIKO YeJIOBEKY, HO M BCEM MO3BOHOYHBIM
’KUBOTHBIM. ECTi B SIATIEKJIETKY MTPOHUKAET OojIee OTHOTO CIiep-
MaTo30M/a, TO UX «JIMIITHKE» XPOMOCOMBI HAPYILIAIOT MPOIEcC
MUTOTAYECKOTO JIeJIEHUSI, YTO IPUBOJUT K THOETN 3UTOTHI.

Buonornyeckuii CMBICIT OTIJIONOTBOPEHHU S 3aKJTIOYAETCS B TOM,
YTO MYKCKasl M )KEHCKas TIOJIOBbIE KJIETKH, COfIEPIKAIIIHE T10 IBa-
JI1aTh TPY XPOMOCOMBI, CIMBAIOTCS B €IMHOE 11eJ10e, 00pa3ysl 3u-
TOTY, COMEpKAIy0 «OOBIYHBIN» KJIETOUHBIH HA0OP XPOMOCOM —
COPOK MIECTh MITYK WJIN IBA/ILATh TPU TAPHL.



Yacres nepsas.
IMOPUOHAIBLHBIN MEePUOT

OMOPUOHANBHBLIL NEPUOO OAUMCSL 0N MOMEHMA ONA0OOMEO-
peHusi 00 KOHUA 80CbMOIL Heoeaud 3MOPUOHANBbHOZO0 CPOKA, KO-
mopas. coomeemcmayen O0ecsimoil Hedene aKyulepckozo CpoKa.
Imom nepuoo, 60 epemsi KOMoOpoz20 3axaaoviéaemcs PyHOa-
MEHM OP2aHUBMA, ABNAENMCSL HAUBANCHEUMUM 8 dcusHu. Ecau o
8peMst IMOPUOHANLHOZ0 NEPUOOA UMO-MO nolidem He mak, mo
nocaeocmeusi 6yoym 2paHoOUO3HbIMU, CO 3HAKOM <MUHYC», KO-
HeYHO.

C 3MOPUOHANBHBIMU NEPUOOAMU CYU4ECBYEm HeDONbULAS NY -
manuya. /leno 6 mom, umo mak Ha3vléaemcs. He MoAbKo nep-
8blli NEPUOO0 OEPEMEHHOCU, HO U 8ECb NEPUOO SHYMPUYMPOOHO-
20 pazeumust 8 yeaom, om 3auamust 00 podicoenus.. Ymoool He
nymamucsi, Mol Oyoem HA3b18AMb <IMOPUOHANLHBIM NEPUOOOM»
UCKAIOMUIMENbHO NePBblil NEPUOO OEPeMEeHHOCU, a 8eCb NEPUOO
BHYMPUYMPOOHO20 PAZBUMUSL 8 UEAOM — «BHYMPUYMPOOHBIM Ne-
puodow». Tax npoue u nonsimuee.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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