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NMPEAUCAOBME

Kypc «bnomorust pa3sMHOXKEHHSI ¥ pa3BUTHS» HANpaBJeH HA W3ydeHHUE, KaK
OOIIMX 3aKOHOMEPHOCTEH OHTOTeHEe3a, TaK U OCOOCHHOCTEW Pa3BUTHSI OpPTaHM3-
MOB, CTOSIIIIMX HA Pa3HBIX CTYIICHSX 3BOJFOLMOHHON JICCTHHIIBI. 3HAHUS, TIOTyYeH-
HBIE TIPU M3y4YCHUH JWCIUTUIMHBI, HEOOXOIUMBI CTY/IEHTaM ISl TOHUMaHHs TeHe-
3uca Ae(MHUTHBHBIX TKAHEH M OPraHOB >KMBOTHBIX M YEJIOBEKA, a TaKKe MPUUINH
pa3BUTHUS NATOJIOTHIA.

Jannas mucnumuinHa chopMUpoBaiach Ha 0a3e SMOPHOIOTHH, OCHOBBLIBA-
eTCsl Ha METO/aX, MCIOJIb3YEMBIX B LIUTOJNIOTHH, THCTOJIOTMH U MMMYHOJIOTHH.
B Hactosiiee BpeMsi OMONOTHS Pa3MHOKEHUSI U Pa3BUTHUS, HAPSALY C JIPYTUMH
0011e0MOIOTHYECKIMH TUCITUTUINHAMHE, COCTaBJsieT (QyHIAMEHT COBPEMEHHON
OMOJIOTHH U €€ N3yYCHHE AAeT BOZMOXKHOCTD MOJTYUYHUTH IETIOCTHOE TpeICTaBIIe-
HHE O CTPOCHUU M (YHKIIMOHUPOBAHUH KHBBIX CHCTEM.

[Ipemmaraemplii MPaKTHKYM T10 Kypcy «bHOTOTHS pa3sMHOKEHUS U PA3BUTHSD)
MO3BOJIIET OPraHU30BaTh CaMOCTOSTEIbHYIO PadOTy CTYAEHTOB Ha Jiaboparop-
HBIX 3aHATHUSX, CIIOCOOCTBYET OoJiee ITyOOKOMY ¥ IPOYHOMY YCBOCHHIO Mare-
puaina.

[TocoOue BKiIIOUAET J1a00paTOPHBIE 3aHATHS, IOCTPOSHHBIE TI0 €HHOMY IUIaHY.
JJist KaKI0TO 3aHSTHS IPUBOIUTCSI ONMMMCAHUE MUKPOTIPETIapaToB ¢ MILTFOCTPAIIU-
SIMH, KOTOPbIE OTPaKaIOT PEaTbHYIO CTPYKTYPY M3y4aeMOro 0OBhEeKTa W HaIJISATHO
JEMOHCTPHPYET OCOOCHHOCTH Pa3BUTHSI OPraHU3MOB. MumocTpanuu conpoBo-
JKTAI0TCS COOTBETCTBYIOIUMH MOJIHICSIMH, YTO TIO3BOJISAET JIETAIBHO Pa3o0paTh-
Csl C MUKPOITPETIapPaTOM U BBIJICIIUTh OCHOBHBIC CTPYKTYPHI. B KOHIIE KaXk0ro0 3a-
HSITHS IPEAJIaraeTcst psii KOHTPOJIBHBIX BOIIPOCOB IS 3aKPEILICHHS TPOHICHHOTO
marepuaina. ConepKuTcs CIIMCOK PEKOMEHIYEMOH JINTEPATY P, KOTOPYIO MOJKHO
WCTIOB30BATh TIPH CAMOCTOSATENBHOM MTOITOTOBKE.

B xoHIIe TOCOOUS JaH CIMCOK MHUKPOIPENapaToB, UCIOIB3YEMBIX MIPU H3Y-
YEeHUH Kypca, a TaKKe TII0CCAPHA, PACKPBIBAIOIINN 3HAY€HNE OCHOBHBIX CIIETINAITh-
HBIX TEPMUHOB. TECTOBBIN KOHTPOJIb MOXET OBITh HCIIOIB30BAH IIPETOIaBaTeieM,
KaK JIJISl TPOMEKYTOUHOM, TaK U JUIst UTOTOBOM OLIEHKU TEOPETUYECKUX 3HAHUM CTy-
JICHTOB TI0 TUCTIUTUTHHE «BHONOTHs pa3MHOKEHNS U Pa3BUTH.

Bronorus nHIMBUIYaIBHOTO PA3BUTHS U3Yy4aCTCS CTYACHTAMH YHUBEPCUTE-
TOB Ha OCHOBE YK€ IOJIyYCHHBIX UMH 0a30BbIX 3HAHUH 10 300JI0TUH, aHATOMUH
u ¢usnonoruu. [locTpoenue Kypca nmpemxycMaTpuBaeT TECHYIO CBS3b 3TUX TMPEI-
MeToB. [lonmyyeHHbIe B paMKaX BBINOJHEHUS J1A00PAaTOPHO-PAKTHUECKUX PAOOT
3HaHMsI ¥ HAaBBIKH, obecrieyar dpPpeKTrnBHOEe POPMUPOBAHUE COOTBETCTBYIOIIMX
po(hecCHOHANBFHBIX KOMITETEHITHH.



3AHSATUE Ne1
Tema: Jlenenue nonoBsix kieTok. Meito3. Kpoccunrosep.

Heans 3ansiTus: M3yunts Mopdonoruyeckre 0cCOOEHHOCTH CTa U pe-
JYKLMOHHOTO U 3KBAallMOHHOI'O JEJIEHNs1 MEHO03a B MOJIOBBIX KJIETKaX K-
BOTHBIX.

Meiio3 (rameTHBII1) — 3TO MpoLIeCC, TPOUCXOASIIUN B ) KUBOTHBIX KIIET-
Kax, Y HEKOTOPBIX MPOCTEHIINX U BOJOPOCIEH, IPUBOIAIINNA K 00pa3oBa-
o auddepeHpoBaHHBIX (CHEIUATN3UPOBAHHBIX ) TIOJIOBBIX KJIETOK: B
pe3ynbTare JaHHOTO ANECHHS U3 TUILIONTHBIX KJIeTOK (2n, 4C), 00pazyrorcs
rartoniabie kKietku (1n,1C), cogepxariye pa3inyHbiid HA00p aNIeIbHBIX
TeHOB (KpOCCHHTOBEp). Meli0o3 COCTOUT U3 JBYX MOCIEI0BATENbHBIX JIeie-
HUH, KOTOPBIM INpeAmecTByeT oqHokparHas peaymkanus JJHK. Ilepsoe
MeioTuaeckoe feneHue (Meiio3 I) Ha3pIBaeTCs pelyKIIMOHHBIM, TOCKOIbKY
MMEHHO BO BPEMsI 3TOTO JIEJICHUS MPOUCXOJUT YMEHBILIEHUE YHcia XPo-
mocoM BiBoe (1n, 2C), ypaBHutenbHoe AeneHue (Mmeiiosa II) momHocThiO
UJCHTUYHA MUTOTUYECKOMY JIEJICHUIO.

3aganue. Paccmotpure cxemy cranuii mpodassl | (peaykunonHoe ae-
nenue Meiio3a I) (puc. 1): 3apucyiite cranuu, cienaite ooo3nauenus (1-
6) U [aiiTe UM KpaTKyIO XapaKTepUCTHUKY.

JlenTorena 3urorena IMaxurena

Junaorena JAnakHHC3

Puc.1. Cragun npodasser I (Meitos I)



IIpodasza I, Bxitouaer mocienoBarenbHble cTaauu: Jlenrorena (cra-
sl TOHKUX HUTEH XpomocoMm); 3uroreHa (cTaiusi oObeIMHEHUs HUTEH
xpomocom); [Taxurena (cTaaus TOJICTBIX HUTEH XpomocoMm); JurioTeHa
(cTagust ABOMHBIX HUTEH XPOMOCOM — TETPaJI) MPOIECC KPOCCUHTOBEPA;
Juakunes. 3uroreHa. Ilaxurena, HasplBaeMmas TakKe CTagUEl TOJICTBIX
HUTEN, BO BpeMsl KOTOPOM 3aBepIuaeTcss (OpMUPOBAHUE CHHANITOHEMHOIO
KOMITJIEKCA MEXK/Ty TOMOJIOTHYHBIMH XPOMOCOMAaMH, IIPU 3TOM 00pa3yroTCs
TUIHUYHbBIE CTPYKTYPbl, OUBAJIEHTHI KOTOPbIE 00pa30BaHbl X — XpOMOCOMaMHU
U IIPOUCXOIUT KPOCCUHIOBEP. Y CaMILIOB HEKOTOPBIX KUBOTHBIX, Y KOTOPBIX
MIPUCYTCTBYIOT HECKOJIBKO X U Y XpOMOCOM 00pa3yIoTCsl KOJIbLIEBbIE CTPYK-
TYpBI TaK, HalIPUMEDP, Y JIATYILIKH IIATUIIAIION0 CBUCTYHA B T€HOTUIIE COAEP-
’Karcsi OoJiee MOJIOBUHBI MOJIOBBIX XpoMocoM (pHc. 2). KonbiieBast cTpyKTy-
pa B CIIEpMATOLMTAX IISTUIIAIIONO CBUCTYHA COCTOMUT U3 12 XpomocoM, Ipu
9TOM TOJIHBIA KAPUOTHIT 3TOM JISITYIIKU BKITIOUAET 22 XPOMOCOMBI (TIOJIOBBIX
XpOMOCOM OOJIBIIIE YEM ayTOCOM).

Puc.2. ITatunansii ceuctyH (Leptodactylus pentadactylus) (A);
KornblieBas cTpyKkTypa, 06pasyrolascs B aXnuTeHe Melt03a, yuacTue
B KOTOpOIT TpuHUMaT 12 xpomocom (B) (o Gazoni et al, 2018).

3aganme. OcobGeHHoCThIO Tpodasbl I, sABIsSeTcs HanMU4KMe Mmpolecca
KPOCCHHTOBEPA, HATTUIHE 0COOBIX MOP(OIOTUUECKUX CTPYKTYp OMBasICH-
TOB (TeTpan) u xua3M. M3yunre pucyHok 3. Mcnonb3ys marepuassl Ipak-
THKYMa, 3apUCYUTE 3TU CTPYKTYPHI, caenaite ooo3nadenus (1-3).



Puc.3. Mopdonorndeckne npusHaku npogassi L.

3ananme. Nzyunure ¢assl Meiiosa I u Il mo mukponpenaparam u Mu-
kpodotorpadusim (puc. 4). 3apucyiite Kaxayr a3y cxeMaTHdHO, yKa-
KUTE MX Ha3BaHUe, clenaiTe 0003HA4YeHHUs, JaiiTe UM XapaKTEPUCTHKY
(HabOp XPOMOCOM M XPOMATHT JUTsI KaXKIOW CTaIuN ).
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Puc.4. Craguu Meitosa I n II (Muxpodororpacumn).



BO]IPOCLI AJIsA CaMOIIOATOTOBKM::

1. Metio3. 3nauenue Meito3a. Meiios I u II. 3urornyeckuii u ramerTH-
YECKHUI MEi03 B )KU3HEHHOM IIUKJIC Pa3IuYHBIX OpraHu3MoB. CHHAINTOHE-
MaJIbHBIN KOMIIJICKC.

2. Ocobennoctu MOp(HOIOTUYECKOTO U (PYHKIIMOHATLHOTO CTPOCHHUS
XpoMocoMmbl. ['erepo- u syxpomarus. Kapuotun u uiuorpaMmma XxpoMocom
yesoBeka. XapaKTepUCTHKA KapUOTHIIA YEJIOBEKa B HOPME U TTaTOJIOTHH.

3. XpOMOCOMBI THIA «JIAMITOBBIX ILIETOK.

4. Kpoccunrosep u pekomOuHaIus reHoB B [Ipodasze 1.

5. Melio3 1 MUTO3: CpaBHUTEIIbHAS XapaKTEPUCTHKA.

Pexomenayemas iureparypa: OcH. 1, 4-6; [lon. 1, 5, 10, 22, 24, 29.



3AHSATUE Ne2

Tema: Mopdonorus ramet. ['amerorenes.

Heab 3ansaTus: M3ydnTh MUKPOCKOITHYECKOE CTPOCHHUE OOLIUTOB, Sii-
LIEKJIETOK U CIIEPMAaTO30MI0B KMBOTHBIX, & TAKXKE CPE3bl TOHAJ MIICKOIIH-
TAIONIMX (CEMEHHHMKA M SMYHMKA). BBIIBUTH KJIETKM Ha Pa3HbIX CTAIUSIX
OOI'€HE3a U CIIEPMATOreHe3a.

W3yunTh 1 3apucoBaTh MUKPOTIPENapaThl:

Ilpenapam Nel. SlunexneTka 6e33y0Oku (OKpacka reMaTOKCHIMHOM U
703UHOM) (pHC. 5).

[Ipenapar mpeacTaBisieT co00i cpe3 SIMIHNKA MOJITIOCKa 0e33y0KH.

3ananme. Ha Manom yBenuueHMHM HalTH B SIMUHUKE (OJUTUKYIBI C
KpPYNHbIMH, L1apooOpa3Hoil (opmbl sifniexnerkamu. OHU OTHOCSTCS K
U30JICLIUTAPHOMY THUITYy, a THUII TaMETOr'€He3a — COJIMTapHbIi. B mpocsere
bonKyTa HaXomATCs Tak)Ke KICTKH Ha Pa3HbBIX CTAIMsX pa3BuTHs. He-
00X0IMMO U3YUYHTh U 3apUCOBATH SULEKIIETKY IIPHU OOJIBIIIOM YBETHUEHHUH.
O003HaYUTh HA PUCYHKE CIIEAYIOMINE ICTAIH CTPOCHHS: AP0, IUTOILIA3-
My, BTOPUYHYIO 000JIOUKY.

Puc. 5. finexerka 6e33y6ku: A: 1 — mpocset GONINKyIa,
2 — XKeITOYHBIE KIeTKI, 3 — siiiiieK/meTKa; b: 4 — BropuuHast 060/104Ka AIMIEKTETKH, 5 —
LUTOIIa3Ma AMIEKIEeTKN C TPaHy/IaMU JKe/ITKa, 6 — XpOMaTuH,
7 — SJIPBILLIKO.

DoJIUKyYIbl UMEIOT OTHOCUTEIBHO TOJICTYIO CTEHKY U3 JKEITOYHBIX
KJIETOK LIMJIMHAPUYECKON (OPMBI ¢ KOMIIAKTHBIM SIIPOM, IIUTOILUIa3MOMN
KpacHoBaToro 1seTa. Cpeay 3TUX KIETOK HaXOAATCS OOLUTHI IEPBOTO I0-
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psaaka. B mepuon GonbIioro pocra sifliekjaeTka yBeJIMUUBAeTCsS B pa3Me-
pax W mpoIBUTACTCS K MPOCBETY (HOJUTHKYIIA, IMTOTUIa3Ma €€ CTAHOBUTCS
OKCU(UITBHOM.

Ha Oonpmiom yBenmnveHWH, y SHIEKICTKH BUIHA TOHKAs NEpBUYHAS
obomnouka. Bropuunas obonouka nMeeT BUA ByalM cO ckiaiakamu. Llu-
TOIUIA3Ma CONIEPKUT 3€pHA JKeNTKa. B KOpPTHKaIBbHOM clloe HaOIromaeTcs
(UOIETOBBIN OTTEHOK — 371€Ch OTMEUaeTCs CKOIUIEHHE OPraHOMIOB, 00e-
CTICYMBAOIINX CHHTE3 HEOOXOAUMBIX KOMITOHEHTOB.

Ilpenapam Ne2. SliinekneTka JSArynky (OKpacka reMaTOKCHIIMHOM U 30-
3UHOM).

3ananue. Haiitn Ha npenapare (oUIMKY/Ibl SMYHUKA JISATYLIKU, TPU
CpeIHEM YBEIMYCHUH MHUKPOCKOIIA H3YYHUTh OOIUTHI B (ha3e OONBIIOTO U
MAaJIOr0 pOCTa, JKEJIATeNIbHO JIeKAIIUe PSJIOM U 3apHCcoBaTh UX, Iepe/iaB
pasnuuus B pa3Mepax KIETOK, UX SAep U B OKpacKe IUTOIUIa3Mbl (puc. 6).

Puc. 6. Sitrjexnetka mAryuku: 1 — siiiexmeTka HeGoIbIIOro pocTa,
2 - 6reHOe AAPO, 3 — IUTOIIa3Ma, 4 — KpyIHOe 6/1eHO OKpallleHHOE SAfPO,
5 — aMIIMULMPOBAHHDIE SAMPBIIKY, 6 — INIOCKIE (GOIIUKY/IIPHbIE KITeTKIL.

QOJUTUKYISAPHBIE KJIETKU IUIOCKHE, IUIOTHO MPHUIIETAlOT K OOLMTY,
OKpY>Kasi €ro OJHUM CJIOEM, C AIpaMH OKPYIJIOW, OBAJILHOM WJIW MaJIOY-
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KOBUJHON (opmbl. [Tpu mManoM yBeTMUEHUH B COEIMHUTEIbHOTKAHHOU
cTpoMe (OCHOBE) STMYHHMKA BHIHBI SHICKICTKA Ha Pa3HBIX JTalax CTaud
pOCTa, UMEIOLIHE MTOITOMY HEOJMHAKOBYIO BEJIMUMHY M OKpacKy. B Hauase
cTajuu pocta siinekserka (1) nebonporo pazmepa, ¢ 0a30pUIBHON UTO-
ia3mMoit u 6meaHbIM sitpoM (2). bazodumust uronasMel 00ycIoBiIeHa Ha-
KorsieHueM B Hell Bcex TunoB PHK, yBennuenunem xonuuectBa pudbocom u
MUTOXOHIpUH. B daze «Oonbioro pocra» oonur (3) pe3ko yBeINUnBaeTCs
B 00bEMe 3a CUET OTJIIOKEHHS B €T0 IUTOIIa3Me JKENTKa, KUPA M TJTHKO-
reHa; IIUTOoIUIa3Ma MpUoOpeTaeT OKCU(HUIBHBIE CBOMCTBA M OKPAIIMBAET-
Csl DO3MHOM B KPacCHOBATHIN IBET. B KpyrmHOM, OJI€JHO OKpalIeHHOM sIpe
(4) GonplIOE KOJIMYECTBO SAPBIIIEK (5), paCIOIOKEHHBIX B OCHOBHOM I10[]
SIEPHO MEMOpaHOM 1 00pa30BaHHKIX eIle B (paze «manoro poctay. CTpyk-
TypHasi OpraHu3alys sapa CBUAETEIbCTBYET O TeHETHUYECKON aKTUBHOCTH
HACJIEACTBEHHOTO Marepuasia. Ha Bcex sTamax CTagud pocTa SHUIEKIeTKA
OKPY>KEHBI CJIOEM IIOCKUX (DOJUTUKYISIPHBIX KIJIETOK € siapaMu (6) OKpYIIOi,
OBAJIGHOW WJIM TIAJIOYKOBUIHON (DOPMBI, THTEHCHBHO OKpAIIeHHBIMU TeMa-
TOKCHJIMHOM.

Ilpenapam Ne3. Oouut B IMUHUKE MJIEKOMUTAIONIETO (KOIIKH) (OKpa-
CKa FeMaTOKCHUJIMHOM U 203UHOM).

3amanue. HeoOXommmMo paccMOTpeTh Ha PUCYHKE M MHKpOIIpenapare
[PY MaJIOM YBETMYEHUH CPE3 THUHHUKA
MJIEKOTIUTAIOMIETO (KOLIKK) (puc. 7).

Puc. 7. AMIHUK M/IEKOIIMTAIOIIETO
(komKmM):

1 — TOBEPXHOCTHBIN SNUTENNIA,

2 - 6enoyHas 060/104Ka,

3 — COeVHNTENbHOTKAHHAS CTPOMA,

4 - IpUMOpAVAIbHbIN QOUIUKYIL,

5 — nepBuYHBI1 GO/UIMKYI (1-2 CTIOHBIIN),
6 — BTOPMYHBIIT MHOTOC/IONHBII (OIUINKYIL,
7 — TpeTn4HbI GOIUINKY (ITy3bIpYaThIil),
8 — Texa Qo/UINKYIIa,

9 — dhomuKynApHas I0NI0CTb,

10 - oBouuT,

11 - My4ncThIi BeHel,

12 - sIiiI[eHOCHBIIT 6YTOPOK,

13 - cTrapoe xenToe Teno,

14 - arpeTU4HbBI HOINKYIL,

15 — KPOBEHOCHBII COCYI.
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Camble Menkue (GOITHKYIIBI PAcIoIaraloTcsi B HOBEPXHOCTHBIX y4acT-
Kax KOPKOBOTO BEIIECTBA — 3TO MEPBUYHBIEC (HOJUTUKYITBI, UMEFOIINe 000-
JIOYKY U3 OIHOTO cJosl (POJLTHKYIISIPHBIX KJIETOK. [J1yOxke pacnonararorcs
BTOpPHYHBIE, TPETUYHBIE WU MHOTOCIIOWHBIE (DOJUTHKYIBI, OTIMYAOIIHECS
KOJIMYECTBOM CJI0€B (POJLTUKYIAPHBIX KiIeTok. Kpome Toro, 3penbie ¢oi-
JIMKYJbl OKPY>KEHbI COETUHUTEIbHOTKAaHHON 000J104KOi — Tekoi. B Teke
HaXOAATCA KalWUISAPhI, MUTAoUIe QOoITHKyI. MexXay HuToIia3MaTuye-
ckoii MeMOpaHOi U (OJUTMKYIIIPHBIMU KJIETKaMH BUAHA 000JI0YKa, OKpa-
IIEHHAas: B PO30BBIN IBET — OnecTsimasi o0osnouka (zona pellucida). Jrta
000I04Ka MPOHU3aHA OTPOCTKaMH (DOIUTMKYISIpHBIX KieToK. Ha Goree
MO3/IHUX 3Tarax pocTa OOLUTA B TONIIE (OIUTUKYIAPHBIX KIETOK IOSIB-
JsieTCsl 11eNb, KOTopas 3amojiHsAeTcss (OJUTMKYISIPHOU *KuakocTeio. [lpu
9TOM OOIMT MOCTENEHHO OCBOOOXAAETCs OT (DOITMKYISAPHBIX KIETOK M
CBSI3BIBAETCS CO CTEHKOM (PosuKysaa HEOONbIINM KOJIUYECTBOM (POJUIU-
KYJSIPHBIX KJIETOK (siiilieHoCHBIN Oyropok). Takas cTpyKTypa Ha3bIBaeTcs
I'paadoB my3eipek. [Iporecc pazButus GoIuKyaa 3aKaHIHMBACTCS OBYIIS-
LUel U MpeoOpa30BaHUEM €T0 B )KEJITOE TEJIO, SBIAIONIEECS HAOKPUHHOM
KENe30M.

ITomuMo pazBuBaroOMXCs (POIUTUKYIIOB U KEITOTO Tela, B KOPKOBOM Be-
IIECTBE MOKHO YBHUJIETh aTPETUYHBIE (DOJUTUKYJIBI, BHYTPH KOTOPBIX HAXO-
JUTCS MOTHOAIONINIA OOIUT, OKPAIICHHBIH B MHTEHCUBHO PO30BBIN IIBET,
WiH c(hOPMHUPOBABIIUICS COCTMHUTEITPHOTKAHHBIN pyOerl.

3aganue. Haiitu Ha npenapare npu OOJBIIOM YBETUUYEHUU OOLUTHI:
MIPUMOP-INaJIbHBIN, OHOCIONHBIM, MHOTOCIOWHBIH, ITy3bIpUaThlii. 3apu-
coBaTh My3bIpyarhiii pomumkyn (3penbiit oonut) (puc. 8). OO03HAYNTH HA
PHUCYHKe: TOJOCTh (POJUIMKYJA, 3alOJHEHHYIO (DOJUTMKYISPHOM >KHIKO-
CTBI0, TEKY (000J10uKy (hOJIITUKYJIA), 3€PHUCTBINA CIIOU, TIPO3PAYHYIO 000-
JI0YKY, IMLEKIIETKY, AP0 ANLIEKIETKH.
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Puc. 8. Oouurt Kouku BHYTpH QO/UIMKYIIa:

1 - Texa, 2 — TONOCTb POWNKYIA, 3 — 3epHU-
CTBIII C71011, 4 — TIpo3pavHast 0607104uKa (zona
pellucida), 5 - sEpo siite-KIeTKy, 6 — siiiie-

KJIeTKa.

N bW

Ilpenapam Ne4. Ma3ok criepMbl MOPCKOM CBUHKH (OKpacka reMaroK-
CUJIMHOM U 303UHOM) (puc. 9).

3apanue. PaccMOTpeTh CTpOEHUE CIIEPMHSI MOPCKOM CBUHKH B Ma3Ke
CEMEHHOM JKUAKOCTH. 3apuCcOBaTh OTIENbHBIN criepmaro3ons. O6Go3Ha-
YUTh HA PUCYHKE: aKpOCOMY, SIAPO, MICHKY, IEHTPUOIH, XBOCT (IIPOMEKY-
TOYHBIHN OT/E, NIABHBINA OT/IEN, KOHIIEBOM OTAE).

Puc. 9. Masok crepMbl MIeKOIMTamoIero (Mopckas CBUHKa): A: 1 — akpocoMma,
2 - agpo, 3 — xBocT; b: OTaenbHblit ciepmarosonf,. lonoska: 1 — akpocoMa,
2 - Aapo, 3 - meliKa, 4 — eHTpuony; XBOCT: 5 — TPOMEXYTOUHBI OTHeT,
6 — IJIaBHBIN OTHEN, 7 — KOHLIEBO OTHE.

Ha manom yBenuueHny BUAHO OOJIBIIOE KOJIMYECTBO CIIEPMATO30U/IOB.
HexoTopble 13 HUX CKJIEEHBI, I03TOMY CO3/1a€TCs BIIEYATICHHUE, YTO OINH
CIEpPMAaTO30U]] UIMEET HECKOJIBKO XBOCTOB. [ 0JIOBKa CriepMaTo301a UMEeT
IPYLIEBUIHYIO (hOPMY, COAEPXKUT SIIPO, OKPYKEHHOE TOHKUM CJIOEM LIUTO-
IUIa3MBbl U aKpocoMy. SIapo 3aHuMaeT OOJbIIYIO YacTh FOJIOBKU. AKpocoMa
MMEET BU/J] KOJINayKa OKPALIEHHOTO B TEMHBIN 11BET. B nuromnasme menku
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HaXOJATCSI BE LIEHTPHUOJIN, UMEIOLINE BUJ] TEMHBIX ToueK. LlenTpuonu He-
PaBHOILICHHBI, TPOKCUMAaJIbHasi — BMECTE C TOJIOBKOM MPOHUKAET BHYTPb
Aila U yyacTByeT B ((OpMUPOBAHUU BEpETEeHA JICICHUs, JUCTAIbHAs — BbI-
MOJTHSIET POJIb KMHETOCOMBI. 3a IIEHKOW ClIeyeT XBOCT, KOTOPBIH HMe-
eT Tpu otaena. [IpomMexyTouHbIi OT/AeN, UMeeT HeOOIbIIoe YTONIICHNE
Omarogapsi 1OMOJIHUTEILHOMY CIHPAaIbHOMY MUTOXOHIPHAILHOMY CIIOIO,
IPOAYLMPYIOLIEMY SHEPTUIO AJIs IBUKEHUI CIIEPMATO3011a; IVIaBHbBIN OT-
JIeJT XBOCTa COCTOUT U3 OCEBOM HUTU M OKPYXKarollel ee HUTOIIa3Mbl; B
KOHIIEBOM OT/I€JIe XBOCTa OCeBast HUTh (aKCOHEMaA) MOKPBITA TOJIBKO IIUTO-
m1azmMaruyeckoil memOpaHoii. Takoe mocTeneHHoe CyKeHHe XBocTa 00e-
criedrBaeT OMueoOpas3Hble IBUKEHUS CIIEPMATO30MAa 110 HANPABICHHUIO K
AULEKIIETKE.

Ilpenapam Ne5. Mazok criepmbl neTyxa (OKpacka reMaTOKCUJIIMHOM U

703uHOM) (puc. 10).

Puc. 10. Ma3ok ciepmbl leTyxa:

1 — ronoska, 2 — meiika, 3 — XBOCT.

3ananme. PaccMoTpeTh Ma3ok crep-
MBI II€TyXa. 3apucoBaTb OTIEIbHBIN
cnepmarozou. OG03HAYUTh HA PUCYH-
Ke: T'OJIOBKY, IIEHUKY U XBOCT.

Ha manoMm yBenudeHuM HaWTH yda-
CTOK IIpenapara, Iie KJIETKH JIEKaT I0-
OMHOYKE U U3YYUTh MX MpPHU OOJBIIOM
YBEJIMYEHUHU. OTH CIIEPMATO30MbI SIBISIOTCS TUIMYHBIMU, IOCKOJIBKY
YETKO Pa3leislOTCs Ha TOJOBKY M XBOCT. X TOJIOBKHU BBIIVIAAAT B BUAC
LITPUXOB WM ckoOoYek. B ronoBke pacnonaraercst KpynHoOe KOMIIAKTHOE
aapo. B nuromiasme nepeaHero orzaena rojOBKM HAaXOAMTCS akpocoMma,
KOTOpasi Ha CBETOBOM ypoBHE He BuaHA. lllelika y naHHOTO BHAA criepma-
TO30MI0B OYEHb MaJIa U HE3aMETHO IIEPEXOAUT B IIPOMEKYTOUHBIA OTHEI
XBOCTHKA.

Ilpenapam Ne6. CemeHHUK KPBICHI (OKpacKa reMaTOKCHIIMHOM H 203U~
HOM) (puc. 11).

3ananue. PaccMoTpeTh MpH GOJIBIIOM YBEIHMUEHUH MONEPEYHBIN cpe3
CEMEHHBIX KaHaJbIeB. BBIIBUTH HA Cpe3e OTACNbHBIC CTAUU CIEPMAaTO-
reHe3a B CEMEHHUKE MIICKOMMTAIOIIETO U 3apUCOBATh MOMEPEYHBI cpe3
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CEMEHHOTo KaHasbIa. O003HAYUTh HA PUCYHKE OTJENIbHBIE CTAMH Pa3BU-
TUSl CIIEPMATOTEHHBIX KJIETOK: COEJAMHUTEIbHOTKAaHHYIO 000JI0YKa M3BH-
TOTO0 CEMEHHOI'0 KaHaJblla, sipa PaHHUX CIEPMaTH]; TOJIOBKY ClIepMaro-
30112, IPOCBET CEMEHHOI0 KaHalblla, AP0 CIIEpMAaTOrOHUS, SApa cIep-
MatouuToB I-ro nopsiaka, knetku Jleiaura, kinerku CepTomnu.

CeMeHHUKH MJIEKOMTUTAIOIINX OTHOCSTCS K KaHaJbleBoMY TuIry. Kaxk-
IbI CEMEHHUK (SIM4K0) cocTouT u3 Aoiek (250-300). B kaxmoit monbke
pacriosaraercs 1no 2-3 U3BATHIX KaHaibUa. [Ipu maaoM yBennyeHuu B 3a-
BHUCHUMOCTH OT IJIOCKOCTH CEUYEHHUsI OHU OBAJIbHBIE, OKPYIJIbIE WIIN NETIIE-
BUJHbIE. B pa3HbIX KaHaNbIAX U B Pa3HbIX yyacTKax MO JJIMHE OJHOIO
KaHaJbIla MOXKHO BUAETH Pa3INYHbIC COUCTAHUS MOJIOBBIX KIETOK (HaXo-
JSATCS. Ha Pa3HBIX CTAIUSAX CIEPMATOTEeHEe3a). ITO OO0YCIOBICHO BOJHOO-
Opa3HBIM PACIpPOCTpPaHEHHEM IIpollecca CliepMaToreHe3a o JJIMHE ce-
MEHHOTO KaHaJblIa.

Puc. 11. CemeHHMK KpbIchL: A. [TonepeyHblii cpe3 ceMEHHOTO KaHasIblia:
1 - cnepmaroronus, 2 — kjetka CepTony, 3 — ciepMaToOnuT 1 MOpAAKa, 4 — cliepMaTuya,
5 — criepmaTo3onp, 6 — mpeobpasyrorasics crepmatiza; b. Cxema criepmaroreHesa:

1 - coenMHNTENPHOTKAHHAS 000/I0YKA MI3BUTOTO CEMEHHOTO KaHA/IbLIa; 2 — KITETKI
Ceprony; 3 - Axpa paHHNX CHIepMaTIf; 4 — TOTOBKA CIIepMaTO301/[a; 5 — IIPOCBET
CEMEHHOTr0 KaHa/blla; 6 — KiaeTku Jleigura; 7 — Anpo criepMaToOroHus; 8 — Anpa
crepMarouuTos I-ro nopspka.
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Mexay M3BUTHIMH KaHaIbIIaMU HAXOJIUTCSI UHTEPCTULIMAIIbHAS TKAHb,
KOTOpasi IPEACTABISIET COO0M PHIXJIYIO COCTUHUTEIHHYIO TKaHb, BKITIOYA-
IOIIYI0O KPOBEHOCHBIE COCYIbI M HEPBBI. B 3TOI TKaHU BCTpevaroTcs OT-
JebHBIE KPYITHBIE KJICTKU MOJIMTOHAIBHON (DOPMBI ¢ KPYTJIBIM CBETIIBIM
SIIPOM — KIIETKHM Jlelaura — SHIOKPUHHBIE KIETKH, MPOAYLHUPYIOIIHNE
MY>KCKHE TIOJIOBBIE TOPMOHBI.

Buumanmue! Criepmaroreses B KaHaJIbI[aX MPOTEKAeT BOJIHOOOPA3HO
HE CHHXPOHHO, MOATOMY HEOOXOJUMO PacCMOTPETh M 3apHCOBATH He-
CKOJIBKO MX CEYEHHH JJISi TOTO, YTOOBI, COIMTOCTAaBUB MHKPOCKOITUYECKUE
KapTHHBI, BOCCTAHOBUTH OOIIHI X011 ciepmaTorenesa. [[iist aToro cnegyer
LEHTPUPOBATh Mpenapar Tak, 4ToObl B OHOM I0JI€ 3pEHUS HAXOAUJIOCh
TPH KaHaJbIla C pa3IMYHBIMU CTAIUSIMHU CIIEpPMATOTeHE3a.

Ha OonblioM yBeTMUEHUM BUIHO, YTO Hapy)KHas 4acTb CTEHKH Ka-
Haiblla 00pa3oBaHa COENMHHUTEIHLHOTKAHHOW 000J0uKoi. M3HyTpH Ka-
HaJIbIbl BBICTJIAaHBI (OJUTUKYISApHBIM snuTenueM (kietku Ceproin).
KoHTypbI 3THX KJIETOK HE pa3iMuMMbl U3-32 OOJIBLIOTO YUCIA MOJOBBIX
KJIETOK, HO BUJHBI KPYIHbIE CBETJIbIC Spa OBAJIbHOW, TPEYTOJbHON WU
koHycoBUAHON Qopmbl. Kitetku Cepronu popMHUpPYIOT MHOTOUYHCIIEHHBIE
LIUTOIJIA3MaTHYE€CKHE OTPOCTKHU, B CETU KOTOPBIX PAa3BUBAIOTCS MOJIOBBIE
KIIeTKH. Tena 3TUX KIeTOK TSHYTCS 0T 0a3aabHON MeMOpaHbI 10 IPOCBETa
CEMEHHOro KaHaibla. CaMH IOJIOBbIE KJIETKH PACIOJIAararoTcs CIeayro-
M 00pa3oM: y 0a3aibHON MeMOpaHbI KaHAIbIA B 30HE PA3MHOKCHHUS
JIOKaJIM30BaHbl HauOoJIee MENIKUE KIETKU C TEMHBIM SJIPOM — CIIepMaro-
TOHUH, 32 HUMH OJIMXKE K LIEHTPY KaHaJIblia, B 30HE pOCTa pacrojaratorcs
CIEepMAaTOLUTHI IIEPBOTO MOPSI/IKA C KPYIHBIM CBETIIBIM SIPOM, B KOTOPOM
MOTYT OBITh BUAHBI (pUTYpHI a3 Merio3a. CriepMaToOIMTHI BTOPOTO MOPSI-
Ka HE BUJHBI, T.K. IEPEX0 OT PEIYKIIMOHHOTO K 3KBALIMOHHOMY JICJIEHUIO
O4YeHB OBICTPHIA. J[asiee B HECKOIBKO PSIOB PACIIONAratoTCs KIECTKU CIep-
MaTubl, Apa KOTOPbIX UMEIOT BBITSHYTYIO (hOpMY, XBOCTBI OTCYTCTBYIOT.
TyT ke BCcTpeuaroTcs 3pelible CriepMaTo30M/Ibl, XBOCTBI KOTOPBIX oOpaiiie-
HBbI B MIOJIOCTh KaHAJbBLIEB, a TOJIOBKU — K Iepudepuu.

Bonpocsl 111 cCaMONOATOTOBKH:

1.®opMupoBaHUEe MEPBUYHBIX MOJOBBIX KJIETOK (FOHOLMTOB) y pas-
JMYHBIX TPYII )KUBOTHBIX (TYOKH, KHIIEYHOMIOJIOCTHBIE, KPYIIIbIC YEPBH,
pakooOpasHble, TO3BOHOYHBIE).
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2. Omnums NOJNOBBIX KJIETOK OT COMaTHYECKUX.

3. Mopdonorust SUIIEKIIETOK B CBSA3HM C BBITTOJHIEMBIMH (DYHKIHSIMHU.
0060109k SHIEKIETOK U UX (PYHKIUH.

4. Knaccugukanus sHLIEKIeTOK M0 KOJIMYECTBY 3alacHbIX MUTATENb-
HBIX BEIIECTB U 10 UX PACIpPEIEICHHUIO B LIUTOIIA3ME.

5. Tunel nuTaHus SULEKIETOK: (QarouUTapHbIA, HYTPUMEHTAPHBIN,
(bONMTUKYISIPHBIN.

6. Mopdomnorus crnepMrueB B CBS3M C BBITIOJHAEMBIMUA (DYHKIHSIMHU.
Cnepmun 0€31M03BOHOYHBIX, TO3BOHOYHBIX (HU3IIUX U BBICIINX).

7. Hapymienust MOpGOJIOTHH CTIEPMATO30H/I0B.

8. 'ameTtorenes (cnepmarorenes, 3HaueHue (a3 oorenesa). Passurue
SHULIEKJIETOK U CIIEPMUEB Y O€CTIO3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX.

9. OcHOBHBIE OTIINYUS CIIEPMATOI€HE3a U OOTEHE3A.

10. MopdodyHkimonanbHas XapakTepucTika KieTok CepToiu.

Pexomennyemas smteparypa: OcH. 1, 2, 5; lom. 5, 16, 7-10, 22, 25.
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3AHSATUE Ne3

Tema: OmnogorBopenue. [[pobienue.

]_Ie.]'ll) 3aHsATHsA: 1l03HAKOMHUTHCS C IponecCcoM OIIIOAOTBOPCHUA U
,Z[pO6J'IeHI/IeM OHJIO,I[OTBOpeHHOP'I SIAIEKJICTKHU y 0€eCITO3BOHOYHBIX JKH-
BOTHBIX.

On1010TBOPEHHE — ATO MPOIECC CIUSHHS TOJIOBBIX KJIETOK, MPH-
BOJSIIHUA K 00pa30BaHUIO JAUIUIOWIHON 3UTOTHI. OH CKIaJbIBaeTCS W3
HECKONBKHX (ha3: 1) KOHTAKT criepMaTo3ouja C SHIIOM U WX B3aUMHOE
y3HaBaHUE (Ha OCHOBE aKPOCOMHOW PEaKIUH CTICPMHUS U KOPTHKATbHAS
peakumu sia); 2) oopazoBaHWe CHHKapHOHA; 3) 00beAUHEHHE XPOMO-
COM EHCKOTO U MY>KCKOTO MTPOHYKJIEYCOB.

3ananue. Paccmorpure cxeMy W 3apHCyWTe 3Tarbl aKpOCOMHOM pe-
aKLUU Ha IpUMepe crepMus Mopckoro exa (puc. 12). Paccmorpure cxemy
U 3apUCYWTE ATalbl KOPTUKAIBHON peakiyu siiiia Mopckoro exa (puc. 13).
N3yunts TeOpeTUUECKUI MaTepral.

Puc. 12. Cxema mocresioBaTenbHbIX (a3 aKpOCOMHOI pPeaKI[uy CIepPMIA MOPCKOTO
exa (A-B cm. B TekcTe): 1 — rosioBKa criepmuis, 2 — AApO CliepMius, 3 — OMHANH Ha
BHYTpeHHell MeMOpaHe aKpOCOMBI, 4 — epefHAA MeMOpaHa aKpOCOMBI, 5 — 0ceBas
HUTD JKIyTHKa (aKCOHeMa), 6 — MUTOXOH/IPUY LIEVKY CIIepMMUs, 7 — ITTOOYIAPHDII
aKTVH, 8 — OMH/IVH Ha KOHILIe aKPOCOMHOTO BBIPOCTA, 9 — GUOPWIIAPHBII aKTHH,
10 — pepmenTsI akpocombl. CTperKaMi ITOKa3aH 9K3011T03 aKPOCOMHBIX (pepMEHTOB.

3penoe SUI0 OKPYKEHO 000JI0YKaMH, KOTOpbIe 00eCIeunBaloT ee IMH-
TaHWe, 3alIUTy OT BHEITHUX (aKTOPOB, MPOIECC Y3HABAHHS CIEPMHEM
CBOETO BHJIA, a TAKXKE MEXaHU3M MOHOCIEPMUH.

OO0omnoyky stiilia MOIPa3AEIIAIOTCS Ha NEepBUYHBIE, BTOPUYHBIE U Tpe-
THYHbIe. [IepBUUHYI0 BUTTEIMHOBYIO (XKEITOUYHYIO) O0OJIOUKY UMEIOT BCE
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sitexneTkd. OHa MpencTaBIsieT cOOON TITUKOKAIMKC SIIa, COMep KaIIHii
peLenTOphbl OTBEYAOIIINE 32 MPUKPETUICHHS CIIEPMUS K SIAITY. Y psijia )KUBOT-
HBIX (HAaCEKOMBIE, TOJIOBOHOTHE MOJLTIOCKHU, OCETPOBBIE U KOCTHBIE PHIOBI) B
000JTOUKE STHIIA €CTh CIEUATbHOE OTBEPCTHE — MUKPOITUIIE, CITy KaIlee JUis
MIPOHUKHOBEHHUS CTIEPMUSL.

CoenmMHEeHNIO CIIepMaTo30uIa M SUIEKICTKA TPEANIeCTBYIOT aKpo-
COMHasl peakius CIepMHUs U KOPTUKATbHAsI peakius sifia. AKpocoOMHas
peaxiust o0ecriedrBaeT BHIOCTICNN(UIECKOE y3HABAHUE CIIEPMHUEM STHTIE-
KJIETKHA CBOETr0 BHJA. DTOT MPOILIECC MTPaeT KIIUYEBYIO POJIb B UACHTHU-
(UKau CBOETO BHJIa HAa MOJICKYJSIPHOM YPOBHE M SIBIISIETCSI COCTABHOM
YacThIO CIOKHOW OMOJIOTMYECKOM CHUCTEMBbl HA3bIBAEMOW PENpOAYyKTHB-
Ho-m3onupyomuil Mmexauusm (PUM). PUM npensarcTByeT MeXKBUIOBON
rUOpUIU3AIHH.

B pesyibrare akTHBaMK CIICPMUS CIICIIHATLHBIME BEIECTBAMHU, BbI-
pabaThIBa€MbIMU SUIIEKIIETKON, U3 aKPOCOMBI BEIOpAChIBAIOTCS (PEPMEHTHI
(puc. 13 A, Bb), xoTopble 007€r4atoT KOHTAKT C NEPBUYHON OOOIOUYKOM.
3agHss1 MeMOpaHa akpoCOMBI BBITSTHUBAETCs 00pa3ys BeIpocT (puc. 13 B),
Ha KOHYUKE KOTOPOTO PaCIOIOKEH CIIEIUALHBINA 0eT0K (Y MOPCKOTO eXa
Oenok — OuHANH). Bo Bpemsi KOHTaKTa akpOCOMHOTO BBIPOCTa OMHINH CO-
eIMHSCTCS ¢ OMHJIMHOBBIM PEIENTOPOM, KOTOPBIA HAXOMUTCS B TIEPBUY-
HOM 000I0UKe sHIIA.

Cpazy mociie KOHTaKTa MePBOro CIepMHs ¢ 000JIOUKOH siIa, OH BTS-
TUBAETCS BHYTPh SUIEKIETKH U HACTYyMaeT KOPTHKAIbHAS PEeaKIus (puc.
13). CymHOCTh KOPTHKATBHOW PEAKIINU 3aKITIOYAETCS B TOM, YTO IyTEM
HK30IIUTO3a KOPTUKAJIHHBIX (PEPMEHTOB O0OJOYKA SHIEKIETKH CcOpachi-
BAETCsl BMECTE CO MHOYKECTOM IMPUKPEITUBIINXCS K HEH CIIEpMaTO30MI0B.
Tak ocyIiecTBIsSETCS MOHOCTIEPMUSL Y OONBIIMHCTBA KUBOTHBIX U YeJIO-
Beka. MOHOCIIEpPMUS — 3TO YYacTHE B IPOIIECCE OTUIOJJOTBOPEHHS TOIBKO
OJTHOTO CIIEpPMHUSI.
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Puc. 13. Cxema nocnenoBatenbHBIX (a3 KOPTUKATBHON PeaKI{uu sifla
MOPCKOT0 exa (A — S0 MOPCKOTO eXa, b — mpukpeneHne cnepmues K stly,
B - oTmenenue xento4HOI 0607109KM (0OOTOUKY OIUIOZOTBOPEHMS) OT SIIIIA):
1 - xenTo4Has 06071049Ka, 2 — KOPTUKATbHBIE TPAHYJIbL, 3 — LUTOIIA3Ma, 4 — AAPO,
5 — BOCIIpMHMMAIOLINIT 6YTOPOK, 6 — IEPUBUTTEINHOBOE IPOCTPAHCTBO, 7 — 000/104Ka
OIIOKOTBOPEHMSI, 8 — CTYAEHMCTasI 000I0UKa SII[a).

I/I3y‘-II/ITB " 3apUCOBAaTh MUKPOIIpCIIaparhbl:

IIpenapam Nel. OnnonoTBOpeHUE SULEKIETKY JIOIIAIUHON aCKapyIbl
(oKpacka kesie3HbIM TeMaTOKCHIMHOM) (puc. 14).

3aganue. PaccmoTpers mpenapar mpu O0NbIIOM YBETUYEHUN MHUKPO-
ckora. Haiitu cniepmun ackapuibl (TEMHbIE KOHYCOBUIHbBIE KJIETKH 0€3
KTYTHKA) BHYTPH SUIEKIETOK. 3apUCOBATh SHIEKIETKY C BHEIPUBIIUMCS
CIIEPMUEM.

Puc. 14. OnogoTBopeHne AMLIeK/IeTKN acCKapuabl: 1 — BHEAPUBIINIICA CIIEPMMIIL,
2 — 0607109Ka OIIOJOTBOPEHNISI, 3 — SIIPO SMIIEKTETKIA.
Ha mamoMm YBCIMYCHUN BUAHBI OTACIIBHO JICKAIIUC ﬂfIHGKJIGTKI/I, MCXK-
AY KOTOPBIMH CIICPpMATO30MUIbl — MCJIKHC, TpeyTOJ'IBHOﬁ (bOpMBI KJICTKH.
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HeoOxomuMo paccMoTpeTh mpenapar Ha OONBIIOM YBEIWYCHHH W HAUTH
pa3JIMYHbIE CTAAUU TPOHUKHOBEHHUS criepMaro3onaa. Mo>KHO YBUIETh MO-
MEHT, KOIJla CIIEpMATO30U] PACIIONIAraeTCsl Ha MOBEPXHOCTH SIMLEKIIETKU.
B MecTe mpOHUKHOBEHHSI TPOCMATPUBAETCSI BOCIIPUHUMAIOIINNA OYyTOPOK.
Tak ke MOXKHO HaOIIONaTh KapTHHY, KOTAA CIIEPMAaTO30M]I MIPOHUK B IIH-
TOTUIa3MYy SIMIIEKJIETKH. B 3TOM ciydae BHIHA 000J0YKa OTUIONOTBOpE-
HUs HA IIOBEPXHOCTHU SIULIEKIETKU. [lanee cnepmMaro3oua nIpoaBUTaeTes K
[EHTPAIBHON YacCTH SHIEKJIETKA ¥ TPHOOPETAET BU/I TEIIblIa C HESICHBIMU
KOHTYpaMH, BHYTPH KOTOPOrO MHOIZA 3aMETHBI TEMHOOKPAILIUBAKOLIUECS
xpoMocoMbl. [Tociie MpOHUKHOBEHHMSI CTIEPMATO30M1a HAYMHAETCS ITPOLIECC
JIETIEHUS CO3PEBAHUS SULIEKIIETKU.

Ilpenapam Ne2. Muto3 (apo06sieHne) B SIMIIEKIETKE JOMAINHON acKa-
puabI (OKpacka jkeJIe3HbIM TeMaTOKCHIMHOM) (puc. 15).

3aganue. [Ipu Manom yBeTHYEHHH MUKPOCKOTIA HA TIONIEPEIHOM Cpe3e
MaTKH{ HAWTH silla aCKapuIbl, COAEpKAIIUE )KEHCKUN U MY’KCKON MPOHY-
KJieychl (CuHKapuoH). O003HAaUUTh Ha PUCYHKE KEHCKUM U MYKCKOU Mpo-
HYKJICYCBI.

Ha manom yBennueHnn B MaTke acKapuabl BUAHO 3HAYUTEIIBHOE KOJIH-
YeCTBO SUIEKIeTOK. HeoOXonuMo HalTH U 3apHCOBaTh SIMIIEKIETKH, B KO-
TOPBIX 3aBEPIIMJICS MIPOLIECC ACJICHUs co3peBanusl. Mx nurorasma couep-
JKUT J1Ba sAJipa — )KEHCKUN U MYXKCKOW IIPOHYKJIEYChl. B HEKOTOpBIX sille-
KJIETKaX MPOUCXOIUT MPOLIECC MUTOTUYECKOTO JEJICHUS, KOTOPBIA MOXXHO
Pa3IMYUTh IO HAJIMYUIO alllapara JeJIeHUs.

Puc. 15. CHHKapJOH B OIUIOOTBOPEHHOI! AMIIeK/IeTKe TOLIaMHON ackapuabl (OKkpacka
JKeJIe3HBIM TeMaTOKCUIMHOM): A: 1 — colpukacaromyecs IpOHYK/IeYChl, 2 — 3UroTa ¢
CUHKapMOHOM, 3 — PENpOJyKTUBHOE TeNblle, 4 — IEPUBUTTEMHOBOE TPOCTPAHCTBO,

5 — penpoAyKTUBHOE TeIblle, 6 — SIUTENNI MATKX, 7 — MATO3 B OILIOJOTBOPEHHOI Ai-

nexerke; b: 1 — 060/104Ka OIVIOROTBOPeHNs, 2 — AMILEKIIeTKA, 3 — SKeHCKUI Y MY>KCKOI

IIPOHYKJIEYCBI, 4 — IIEPUBUTTEIMHOBOE (OKOJIOXKEITOYHOE) IIPOCTPAHCTBO.
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Ilpenapam Ne3. JlpoOiieHHe OIUIOJOTBOPEHHOIO SHIA JIOIIAJAUHOM
ackapubl (OKpacka reMaTOKCUIIMHOM | 203UHOM) (puc. 16, 17).

3anganme. B nonoctu TpyOuaToit MaTku HailTH ApoOAIIMECs OIUIONOT-
BOpEHHbIE filla aCKapuIbl ¢ GUrypamu JeiaeHus (XpoMOCOMbI, BEPETEHO
JIeNIeHUs], IEHTPHUOIIN). 3aprUcoBaTh MOMEPEYHBIN cpe3 MaTKH JOLIaInHON
ackapuabl (puc. 12). O603HauuTh Ha PUCYHKE: 000JI0UYKY OILIONOTBOpE-
HUS, IPOOSIIYIOCS SHIEKIETKY, TEPUBUTTEINHOBOE MPOCTPAHCTBO.

Ha npenapare npencraBieHa MaTka ackapu/ibl B IIONEPEYHOM pa3pe-
3e. Ha Manom yBenuueHuu B HeW BUJIHO OOJIBIIOE KOJUYECTBO SHIEKIIe-
TOK oKkpyriioi popmbl. HeoOxonumo HailTh U 3aprcoBaTh SSHIEKIETKU Ha
pa3HBIX CTaUAX JIEIECHUN CO3pEeBaHUS.

W N -

Puc. 16. Muto3 (gpobrnetie) Puc. 17. Cpes MaTK JIOMIAMHOI aCKapUIbL:
OIUIOIOTBOPEHHOTO ANLa 1 - cTeHKa MaTKU, 2 — SIIUTENNN CTEHKU
JIOUIAMHON acKapupsL: 1 — 060mouka MAaTKM, 3 — OIUIOJOTBOPEHHDIE ANLIA,
OIUIOIOTBOPEHNA, 2 — 3UT0Ta Ha 4 - TIO7IOCTb MAaTKI.

CTaiuMi MUTOTUYECKOTO JIENIEHN,
3 — IepUBUTTEIMHOBOE IIPOCTPAHCTBO.

3apanmue. M3yunts Mukpodororpaduu orpaxaromiie 1podiaeHue siuna
MOPCKOTO €Xa Ha Ha4aJbHBIX CTAAMAX, OTMETUTh U3MEHEHHE Pa3MEpOB
o6mactomepos (puc. 14 A.-B).
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Puc. 18. MukpodoTorpadun >kxuBbIx aMOpruoHOB MOpcKoro exa (Lytechinus pictus)
(BUJ| CO CTOPOHDBI AHMMA/IBHOTO TOJIOCA): A — 2-KJIeTouHasA cTanaus, b — 4-kieTounas
CTagus pasBuTus, B — 32-kmetounas cTamusi, mpefcTaBieHa 6e3 060/I0YKI OCeMeHEHNS.

JIist MOpCKHUX €Kel TakKe XapaKTEepPHO pauaibHOE ToJIo0jacTuye-
CKoe Ipo0IieHHe, HO C HEKOTOPBIMH CYIECTBEHHBIMH MOIU(DUKAIIUSIMU.
Ha muxpo-pororpaduu A, BHyTpH CBETION JABYXKOHTYPHOH 0O0OJIOYKH
BU/JIHBI JIBE KJIETKU OJIMHAKOBOTO pa3mMepa — OJ1acTOMephl — HIapOBUIHON
(OpMbI, HECKOJIBKO YILJIOIIEHHbIE B MECTE NMpUJIETaHus JIpyr K APYTY.
Hamnpagienue nepBoro ejgeHuss MEPUANOHAIBHOE, IIIOCKOCTh €ro mpo-
XOJIUT YEPE3 aHUMAJIbHBIN U Y€pe3 BEr€TaTUBHBIN MOITIOCH SIUIIEKIETKH.
Sapa 3TUX KIETOK MOTYT HaXOAUTHCS B TOM MIW Apyroit ¢asze crienyro-
IETO JIEJICHHS, KOTOPOe OYeHb OBICTPO HACTYIAET 3a MEpPBBIM. B 3THX
ciayyasx, 00e KIeTKH AensTcs ogHoBpeMeHHO. [Ipu uzydenun ¢oto b
ybenuTech, 4YTO BTOpas MJIOCKOCTbH JAEJIEHMs MPOIIa TaKXKe MEpUIUO-
HAJbHO, HO TOJ MPAMBIM YIJIOM K TIpenbiayuieii. Bece yetsipe Gnacto-
Mepa OJJMHAKOBOM BEJIMUMHBI, MIOJHOCTHIO OTrpaHnyeHsbl. [Ipu TpeTbem
JeJIeHUH (3apOJIBIII COCTOUT U3 BOCBMU 0JIaCTOMEPOB) MIOCKOCTH JIeie-
HUS NpoxoauT 1o 3kBatopy. CpaBHuB (poto A u b, HETpyAHO 3aMeTUTD,
4TO O0IIMI pa3mep 3apojbliia ocTaeTcs 0e3 u3MeHeHuH, a GiacTomMepsl
cranu MeHbmre. [lpu mocneayrommx AeneHusx, KOTopble OBICTPO clie-
JIYIOT OJJHO 3a JIPYTUM, HallpaBJICHUE IUIOCKOCTEH JIEJICHUS YepeayeTCs:
Ka)KJasl IIMPOTHAs MIOCKOCTh CMEHseTCs MepuinoHanbHoi. Ha cranun
32-x 6mactomepoB (B) o0pa3yroT jBa «aHUMAaJIbHBIX» sApyca (aHl u an?),
pacIoyioKeHHbIE OJMH HaJl APYyruM. MakpoMepbl IensTcs MEepUIno-
HaJIBHO, 00pa3ysi BOCbMUKJICTOUHBIN sIpyc HUXKe aH’. MUKpOMephl Tak-
JKe JIeJSITCS: BO3HUKIIAS MaJIeHbKasi TpyIa KIETOK MPUMBIKaeT K Ooiee
KPYIHBIM KJIETKaM PacIOIOKEHHOTO BhIIIE sipyca. Yem Oonbliie coBep-
H1aeTcs JAeJIeHUM, TeM MeJibue, CTaHOBATCS OiacToMepsl. B nanHOM city-
yae UMEET MECTO IMOJIHOE U paBHOMEPHOE APOOIIeHHe, XapaKTEePHOEe IS
SWI1] TOMOJIELIUTAILHOTO THIIA.
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BO]IPOCLI AJIsA CaMOIIOATOTOBKM

1. MoHnocnepmusi, nonucnepMus. BeIcTpplii 1 MeAJIeHHBINH OJ0K IO-
aucniepmuu. [oHsTre 0 GU3NOIOrMUECKON MOIUCIEPMUH.

2. Koprexkc. Koprukansusie rpanynsl. Koprukansabie pepmenTsl. Kop-
TUKaJIbHAS peaKLus SHIEeKIeTOK.

3. AkpocoMHas peakius crepMus. JK301UTO3 aKPOCOMHBIX (hepMeH-
TOB. AKpOCOMHBIE ()epMEHTBI. AKPOCOMHBIM BBIPOCT. BUHAMHOBBINA pe-
LEenTop.

4. OmnonorBopeHue. Tumbl ApoONEHUS 3UTOThl B 3aBUCUMOCTU OT
CTpoeHUs silekIeTKU. [omobnacTruueckoe U MepobdIacTuaeckoe Ipoodiie-
HHE.

5. IlapreHoreHe3 u aHjaporeHe3. MexaHu3Mbl JUILIOUAU3ALUU TIPU
napreHorenese. IIpakrnyeckoe nmpUMeHEHHE BO3MOXKHOCTH YIPABIECHUS
napreHoreHe3oM. [IpuumHbI OTCYTCTBUS IAPTEHOTEHE3a U aHAPOTeHE3a Y
MJIEKOITUTAIOIIUX.

6. CHHXpOHHBIH ¥ aCHHXPOHHBIN MEPHOJIBI IPOOICHUS: 0COOCHHOCTH
KJIETOYHBIX LIUKJIOB U CHHTETUYECKUX MPOLIECCOB.

7. JpobneHue oriog0TBOPEHHOM siileKIIeTKH. [onobiacTuueckuil u
Mepo- 6iactuueckuii Tun aqpodnenus. [Ipasuno I'eprBura-Caxca.

8. Hapymienue apo0ieHwms.

9. CnupanbHblii TUI 1pobaeHus. [IpaBuiio HBapuaHTHBIX aHaha3HbIX
nosopotos B. 1. Meniepsikosa.

10. [IpyHLIMIBI UCTIONIB30BaHUSI OYKBEHHO-LIU(PPOBOI IeHealoruu JUlst
0003Ha4YeHUs OIACTOMEPOB MPH CITUPATHHOM JPOOICHUH.

Pexomenayemasi imreparypa: OcH. 1, 2, 5; [lon. 2, 5, 6, 18, 23, 31.
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3AHATHUE N24

Tema: Pazsutne pri0. JlaHno-pepuo, kak MOJENbHBINA OPraHU3M B OHO-
JIOTMH Pa3BUTHSL.

Heab 3ansaTHA: PaccMOTpeTh OCHOBHBIE CTAJMH 3MOpUOTeHe3a PhIO,
Ha npuMepe [laHuo-pepHo; MO3HaKOMHUTHCS C MPEUMYIIECTBAMHU 3TOTO
opraHu3Ma Jyisi UCCIEA0BAaHUN MTPOLIECCOB Pa3BUTHS.

Hanuno-pepuo (Danio rerio (Hamilton, 1822)) — Bu1 npecHOBOAHBIX PHIO
ceMeicTBa KaproBbIX (puc. 19). B ecrecTBEHHBIX YCIIOBUSAX HACENSET PEKU
u pyust Ilakucrana, Uuaun, Hemana. Coneprkanue peiOOK B jabopartop-
HBIX YCJIOBHUSIX JOBOJIBHO mpocto. [Ipu cnapusanuu Jlanuo-pepuo maer
00JIBIIIOE KOJTMYECTBO MOTOMCTBA. CriapiBaHUE HE OTPAHUYEHHO KaKUM-TO
KOHKPETHBIM CE30HOM M BO3MO)KHO B TEUEHHE BCETO roa. IMOPHOH pa3-
BUBAETCs OBICTPO U MPOXOAUT CTaIUH OT SAHIA J0 TMYMHKH B TEUEHHE TPeX
nuen. [TonoBo3penoctu qocturaror Ha 3-4 Mecsile pocTa U pa3BUTHS.

Puc. 19. [lanno-pepuo — MOZe/IbHBI OPraHU3M B OMONIOIMM PasBUTHA.

N3yuuTh TEOpETUYECKUN Marepuas, ONUCHIBAIOIIUN PAHHUE CTAIUU
»MOpHOHANIBHOTO pa3BUTHUs JlaHno-pepuo.

Ilepuon 3urorsl. [locie omnogoTBOpeHUs SHIEKIETKH HAYMHAETCS
cTamusi 3UroThl. SliIekieTka MmokpeiTa 0007104KoM — xopuornom. Ilocie
bepTUIM3al XOPUOH PACIIUPSIETCs U OTXOJUT OT OIUIOJOTBOPEHHOMN
SAUNEKIETKH, (POPMHUPYS MPOCTPAHCTBO, B KOTOPOM OyAET MPOHCXOIUTH
pa3BuTHE SMOpHOHA. XOPUOH 3alUIIAeT SMOPUOH OT BHELIHEW Cpesibl B
TCUCHUC IICPBBIX TPEX ,IIHef/'I Ppa3sBUTHUAA. HpOHCCC OINIOAOTBOPCHUSA AaKTUBH-
pyeT nepemeleHne HUTOIIa3Mbl K aHUMaJIbHOMY MOJIIOCY. DTO IPUBOIAUT
K Cerperamnuu d1acmooucka (Ha aHUMaJIbHOM IIOJTIIOCE) OT O0TaToil rpaHy-
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JaMH BEreTaTUBHOW LIUTOIIA3MBI — JiceimKa (Ha BETETATUBHOM TIOTIOCE).
[leproa 3uroTel IUTCA O MEPBOTO JAEJICHUS, KOTOPOE HAUMHAETCS IMpH-
MepHO uepe3 40 MUHYT nocie QepTHInu3aum.

Ilepuon nesenus. [Iporcxoasr mecTb HUKIOB CHHXPOHHOTO JIEJICHUS
C MSATHAALATUMUHYTHBIM UHTEpPBAIOM. Bee enenus mpoucxoasTt B o0lia-
CTH OJlacToAMCKa, KJIETKH, 00pa3ylonirecs: Ha 3TOM CTaJuM, Ha3bIBAIOTCS
onactomepamu. Tum neneHus MepoOIacTUICKU, T.€. JeJICHHe HEMOIHOE,
T.0. BCE WUJIM MTOYTH BCE (B 3aBUCUMOCTH OT CTaJIUU ) KJIETKH COXPAHSIOT 1[H-
TOIJIA3MATUYEKYIO CBSI3b C JKEITKOM U JIPYT C APYroM. ITOT NEPUO 3aKaH-
YMBAETCS MOCJE MIECTOro LUKIA JIeNeHus, Korna oopasytorcs: 64 KIeTKH,
PaCIIOJIOKEHHbBIE «KOMOUKOMY Ha JKENTKE. B «KOMOUKe» 4acTh KJIETOK Ha-
XOJIUTCSL BHYTPHU U OKPY>KEHBI HapYKHbIMU KJieTkamu. biactomeps! mioT-
HO MPWJIETAIOT APYT Apyry. Haunnaercs nmepuos GrnacTysibl.

Ilepuon 6mactyibl. B nepuon 61acTysbl MpOUCXOAAT CYIIECTBEHHBIC
MepecTPOUKH B pa3BUBarolieMcs sMOpuone. Haubomnee BayKHBIMU TpOIIEeC-
caMH 3TOrO IMEepHUoja SBJSAIOTCS CpeAHeONacTyabHbIN Mepexo, aajee B
tekcre kak MBT (Mid-Blastula Transition), o6pa3zoBanue YSL (Yolk
Syntycial Layer, cuaiiuTuii »entka) u Hadayino smubonnu. Knetku npo-
JOJKAIOT JICJIUTHCS, OJHAKO MPOJAOIKUTEIbHOCTh KJIETOYHOTO IUKJIA
3aMETHO YHJIMHSETCS, 4To siBisiercss npusHakoMm MBT. MBT — ouenn
Ba)KHBII 3Tar AMOPUOHATIBHOTO Pa3BUTHSI, BKITIOYAIOIIHIA B CE0s1 aKTUBALIUIO
COOCTBEHHOI0 TeHOMa 3apojiblia, Jaerpaganuto MmarepuHckux PHK-tpanc-
KpHUIITOB, MOTEPI0 CUHXPOHHOCTHU KJIETOUYHOTO LIMKJIAa U HA4Yaja0 MOABUXK-
HOCTH KJIeToK. C 3TOro MOMEHTa KJIETKH HaXOIATCS MOJA COOCTBEHHBIM
F€HETUYECKUM KOHTPOJIEM, TOT/IA KaK JI0 3TOr0, OHU HAXOAWIUCH MO Ma-
TEPUHCKUM KOHTPOJIEM, T.€. UX peryssiuus ocyuectsisuiack yepe3 PHK u
0eJKH, KOTOpbIe OBUTM HAKOILICHBI B IIUTOILIA3ME SHIIEKIICTKH.

biiactomepshl, omosickIBarOIIME KOJBIIOM Kpail OnacTogucka W Jie-
JKallMe Ha MIOCKOM aHUMaJIbHOM IIOJIFOCE JKEJITKA, CIMBAIOTCS C I[UTO-
IJ1a3MOM JKeNTKa, BBICBOOOXK/Iasi B HEE CBOM siipa M LMTOIUIa3My. Tak
obpasyetcst curiuTuii YSL. C 3TOro MoMeHTa HU OIMH U3 OnacTome-
pPOB HE MMEET IUTOIUIA3MATHYECKON CBSI3U C *KeaTKoM. CamMblii HapyXK-
HBII CIIOW KIIeTOK Onacrommcka Haxonsmuiics Hax YSL dopmupyer
EVL (Enveloping Layer, mokpoBHbIi cioii, ganee EVL). Knerku EVL
MOKPBIBAIOT OIaCTOMUCK CHapyxH. Sapa YSL mpomoimkaroT IeaUThCs.
YacTh U3 HUX NepemeniaeTcs noj 01acToauck, GopMHUpysl BHYTPEHHUM
cuniutuii (I-YSL), Torna kak siipa BHEITHETO KOJIbLa 00pa3yloT HapyK-

25



Helid cunuuTuil (E-YSL). YSL urpaer BaxkHylo pojib B MUTAaHUHU U pe-
TYJISTOPHBIX MPOIECCaX, a TaK ke CHOCOOCTBYET MpolecCy MUOONINH.
[Tocne nauana MBT u ¢popmupoBanus YSL Hauunaetcs sanubomnus. [pu
nuboauu KiIeTku 6macronucka v Y SL HaunHatroT MOpdoreHeTuuecKue
JBUKEHMS U MTEPEMEeIaloTCsl, MOKPhIBas XKENTOK (IIpoliecc MOX0X Ha To,
KaK MbI HATATUBAEM 3MMOM IIATIKYy Ha TOJOBY). 1O0IuUs OyIeT IpoI0II-
KaTbCsl, TOKA 6JIaCTOMEPBI MOJTHOCTHIO HE MOIJIOTAT KEJTOK, OKPHIB €T0
co Bcex cTopoH. [Ipu snnbonuu BHyTpeHHHE 6J1aCcTOMEPHI TepeMeIaloT-
Csl HApYXKY M HHTEPKAJIUPYIOT (BCTPAUBAIOTCS) MEXKAY MIOBEPXHOCTHBIMU
KkjeTkaMu. OJHOBPEMEHHO KEJITOK HauMHAaeT MeHATh (popmy u I-YSL
BIISTYMBACTCS BHYTPb OJaCTOAMCKA B HAMPABICHUN aHUMAJIBHOTO MOJIIO-
ca, BBITECHS BHYTpEHHUE OJacTOMEPHI. DTO SIBISIETCS AOMOJIHUTEIbHON
CTUMYJISILUEN ISl UX MEPEMEIEHUs] Hapy’Ky U B CTOPOHY BEreTaTHB-
Horo nomtoca. [Ipu snmubonmmu Gopmupyercs Omactoaepma, COCTOSIIAS
U3 Hapy»XKHOro MoKpoBHOro mMoHocnoss EVL, n Haxogsmuxcs nog HUM
rTyOOKHX KJIETOK, pacloio’KeHHbIX B Heckolbko cinoeB (DEL, Deep cell
Multilayer). Umenno kierkun DEL noaBepraiorcsi peopranuszaiiu npu
racTPYJSIIUU U JTal0T Hayajo BCEM CTPYKTypaMm OpraHu3Ma, Torna Kak
EVL ¢opMupyeT HapyKHBI TOHUANHIIMI MOHOCIJION, MOKPBIBAIOIIUN
BECh SMOPHOH U BBITTOJTHSIONINHN 3alIUTHYIO (PYHKITHIO.

Ilepuon racTpyJisl, racrpyasuus. B nepuon ractpyssl amudomus
npojoipkaeTcs. 'acTpynsius HaunHaeTcs, koraa npuMepHo 50% sxen-
TKa Y€ MOKPBUIUCH O6JacToaepMoii B mpouecce anubonun. OCHOBHBIE
MopdoreHeTHYECKUE IBUKEHUS KIIETOK, TOMUMO, 3TTMO0INHU, XapaKTep-
HBI€ 11 ATOTO MePHOAa — MHBOIONUS (MHBarMHAIMS ) U KOHBEPTeHIHU.
B pesynbrare ractpynsuuu GopMHUPYIOTCS 3apOAbIIIEBbIE TUCTKH U OM-
OpuoHanbHbIe OcH. [IepBBIM IPU3HAKOM Havasa racTPyJIALHH SBISIETCS
3aMEeTHBIN Mpollecc WHBAaruHalMK, KOTOpask IPOUCXOIUT MO OKPY>KHO-
CTH Kpas 6JacToepMbl, B pe3yibTare 4ero popMupyercs yTOIIIEHHBINH
000/10K — 3apOJBIIIIEBOE KOJIBIIO — OMOsIChIBatoOmuii 6mactonepmy. T.o.
Kpail OjacTofepMbl, O KOTOPOMY HJIET WHBArMHALMs, UTPaeT poiib
Onactomnopa. B mpoiecce KOHBEpPTreHIIMU, KOTOpasi HAUMHAETCSI BCKOPE
nocJje Hayaja MHBAaruHaIUMU, KJIETKH CO BCEX Y4YacTKOB OJaCTOAEPMbI
YCTpEeMIIAIOTCS K Oyayiie nop3aibHO#M cTopoHe. Ha 3apombimeBom
KOJIblle, Ha MecTe Oyayuiel Aop3aJibHOW CTOPOHBI SMOpPHOHA 3aMETHA
AKKyMYJIALHS KJIETOK (BUAHAS KaK yTOJIIEHHE). DTO SMOpPUOHATIbHBIN
nuck (embryonic shiled), koTopslif urpaet ¢yHKIHIO OopraHu3aropa,
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T.e. (YHKIMOHAJIBHO aHAJOTHYEH AOp3alibHON ryde Omactoropa am-
¢uodnii. Knetku, npoHukarmnye BHyTpb yepe3 SMOPHUOHAIBHBIN THUCK,
GbopMUPYIOT Tak Ha3bIBa€MbI THUMOONACT, TOTJa KaK KJIETKH, OCTa-
IOIIMEeCsl CHapy»Ku, oOpa3ytor snuonact. Knetku rumobnacra Tak xe
M3BECTHBI, KAK ME32HA0JepMa, KoTopas B OyAyIleM IacT Hayalo dHO-
JI€PMaJIbHBIM U ME30/IepMaJbHBIM OpraHaM, a KJIETKH, OCTaBIIHAECS B
snubrIacTe K MOMEHTY OKOHYAHUS TaCTPYIAINU, 00pa3yIoT SKTOAEPMY.
Eme ogHMM BaKHBIM HaIpaBJICHHEM JBUXXCHUS KJICTOK MPHU TacTpy-
JSUUM SBISIETCS UX MEepeMelleHue B aHTepHalbHOM HampaBieHuu. B
npoiecce racTpyisiquu GopMUpyeTcsi He TOJIBKO J0pP30-BEHTpasbHas
(ciuHHO-OpIOMIHAS) OCh (MOJSPHOCTH) SMOPHUOHA, HO U AHTEPHUO-TIO-
cTepuopHas (TmepaHe-3aauss). YKe B IpoIecce racTpyysaiuy o Mepe
MepeMelIeHus: KIETOK B JIOP30-BEHTPAIBbHOM U aHTEPHO-TIOCTEPUOP-
HOM HampaBJIeHUU HauuHaeTcs cnenudukamnus u guddepennuanus Oy-
nymux opraHoB. K mpumepy, K KOHITYy racTpyJisiiud MOXXHO HaOII01aTh
3a4aTKU TOJIOBHOTO MO3Ta U XOPAbI.

Ilepuon cerMenTanuu M AajbHelee pa3surue. [locie okoHuaHus
racTPYJISAIMU HAYMHACTCS TTEPHOJl CETMEHTAITUH, KOTOPBIA MPOUTATCS 0
JOCTIDKEHUsI SMOPHOHOM Bo3pacTa 24 4yacoB IOcie OIUIO0TBOpeHus. B
ATOT TIEPHOJ 3aKJIQJBIBAIOTCS COMHUTHI, TOSBISETCS OOJBIIMHCTBO BHY-
TPEHHHUX OpraHoB (HO He Bce). T.0. K JOCTHKEHUIO BO3pacTa 24 4acoB M-
OpuoH 00y1a1aeT MPaKTHUECKU BCEMH CTPYKTYpPaMHU, XapaKTEPHBIMH IS
B3pOCIIOTo opranusMa. JlansHelmuii pocT U pa3BuTHE B TedeHUE 2-4 Me-
CSILIEB 3aKOHUYUTCS (DOPMUPOBAHUEM IOJOBO3PENIOTO OpraHu3Ma CO BCEM
CBOMCTBEHHBIMH €MY OCOOECHHOCTSMHU.

3az[aHne. HpOCMOTpI/ITC BHUCO, TOKA3bIBAOIICC PA3BUTUC I[aHI/IO-pepI/IO
B TCUCHUC TICPBBIX 24 gacoB JKM3HU, HAYUHAA ¢ MOMCHTA OIUIOJOTBOPCHUAA.

3ananue. BHuMaTeapHO pacCMOTPHUTE CXeMAaTUYECKHI PUCYHOK OJa-
ctyasl (puc. 20). 3apucyiire ero. O003HaYbTE CIEIYIOIUE CTPYKTYPHI:
6nactonepma, niryookue kietku (DEL), HapyKHBII MOKPOBHBIM MOHOC-
noui (EVL), cunrmutnii (YSL), HapyxHbiii cuniutuil (E-YSL), BHyTpeH-
Huii cuanutui (I-YSL), sxenTok, MEKpOTpyOOUKH.
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Puc.20. bnacryna ganno-pepuo.

3aganue. PaccMoTpuTe cxeMaTHUeCKUI pUCYHOK racTpyibl. OMOpHo-
HaJIbHBINA TUCK, B pa3pese (crpasa). O603HaubTe ClIeayIONe HEJOCTal0-
1IMe CTPYKTYphl HAa pUCYHKE 21: BEeHTpanbpHas CTOPOHA, AOP3AJIbHAS CTO-
pona. O003HaYbTE CIEAYIOLIME HEAOCTAIOIINE CTPYKTYPhI Ha pucyHke b:
runo0JacT, SrubacT.

AHUMATBHBIII [T0TI0C Onwmbnact
1

~ HapyxHbrit
Turo6mact I0KPOBHBI MOHOCIIOH
OMOPHOHATBLHBIIN JUCK (EVL)
2
MuBaruxupyonme

KIICTKA

B S O X Crumprm (YSL)
AN t

BereraTusHeIi no10¢ I'panyiie! xenTka

Pnc.21. Tactpyna ganuo-pepuo.

3aganue. Eme pa3 BHuMarensHo npocmotpure Bujeo. [locrapaiitech
pacrno3HaTh Ha BUJIE0 ONMCAHHBIE BbIIIE IEPUOABI pa3BUTHUs. BHUMaTeb-
HO paccMOTpHUTe npeanioxkeHHble pororpaduu (puc.22). Pacnpenenure ux
B XPOHOJIOTUYECKOM MOPSIJIKE, HOANUIINTE UICHTU(DUIIMPOBAHHBIE MTEPU-
OJIbl, JaHHbIE 3anuIIuTe B Tabnuny. [loanummre oTMedeHHbIE CTPEIKON
CTPYKTYpBI: OJIACTOJTUCK, JKEJITOK HAa BET€TAaTUBHOM TOJIIOCE IIUTOIIA3MBI,
OnacTomepsl, BISTYMBaHHUE KenTka BMecTe ¢ YSL mpu snubonuu, 3apo-
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JIBIIIEBOE KOJIBLIO, SMOpHOHANBHBIN quck. Ha gotorpaduu a o603HaubTe
aQHUMAaJIbHBIN M BET€TaTUBHBIN MOJIOC, HA (oTOorpaduu p U p TIOKAKUTE,
rJe HaxomuTcsl Oyayluas gop3ajibHas, Oyaylias BEHTpaslbHAs CTOPOHA.
[Tokaxure Ha doTorpaduu o, TIe HAXOAATCS AHTEPUAIBHBIN U MTOCTEPHU-
OpHBIH MOJIIOC TeNa SMOPUOHA.

Ta6muia — Passurue JlaHno-pepno B TeUeHHE NEPBBIX 24 4acoB

1-a, nepuoo 3ucomul

2-1, nepuoo oenenus,
nepeoe oenenue
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Puc. 22. Craguu passutn:A [JaHMo-pepno B TeueHMe MepBbhIX 24 4acoB.

33)13]'[1’]6. (O3HAaKOMETECh C TCOPCTUUCCKUM MATCPHUAJIOM U OTBCTHTC HaA
IMMOCTAaBJICHHBIC BOIIPOCHI.
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OmbpuoHanvbHblll OUCK UTPAET BAXKHYIO POJIb Ui (GOPMUPOBAHUS JOP-
30-BEHTPAJILHON OCH Tela, Coco0eH TPaHC(HOPMUPOBATH BEHTPAIBHYIO
ME30/IepMy B J0p3ajbHY0. JTa CTPYKTYPa UHAYLUPYET 3aJI0KEHHUE OCHOB
OyayIuero opranusma B IepHos racTpyisinun. Hioke mpuBeneHa cxema skc-
nepumenTa (puc.23). U3yunte ero u BeiOepute pucyHok (A, b, B nwm I),
COOTBETCTBYIOLIMH OKHIAEMOMY Pe3yJbTaTy 3TOro skcrmepumeHta. O6o-
CHYWTE CBOE pELICHHUE.

DKCIIEpUMEHT: Ha CTAJM{ TacTpyIsaluy OblIa B3ATa 4acTh SMOpPHOHA
¢ SMOPHUOHATILHBIM JAUCKOM. JTa 4acTh OblUIa TPAHCIUIAHTHPOBAaHA B aK-
LENTOPHYIO TaCTPYIly Ha CTOPOHY, TPOTHBOIIOJIOKHYIO SMOPHOHATBHOMY
nucky. Kakue pe3ynbrarsl Bbl 0XKHIa€Te MOCIIE TAKOM TPAHCIUIAHTAIMN?

AHHMaNBHEIH MOMIOC o .
amMOpHOHANBHEIH IMOpHOHANBHBIH

AHCK TIACK
™~ e T
) Nlopcanbhas
wuenmp

Benrpansuas

BereransHbiii nomoc

Puc. 23. Cxema 1 pe3ynbTaT sKCIepuMeHTa (CM. 3ajjanHue 5).
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3ananme. BcnomHuTe Marepual, ¢ KOTOPhIM Bbl 03HAKOMIINCH Ha 3aHsI-
TUU, BHUMATEJIbHO IOCMOTPUTE Ha Pa3BUBAIOIIUICS IMOPUOH, MOTyMaiTe
JIOTUYECKHU U COCTaBBTE CITUCOK CBOMCTB U KaU€CTB, KOTOPHIE JETaI0T PHIOKY
Jlanno-pepuo ctosb y1oOHO! I U3yUEHUs CaMbIX pa3HBIX MIPOIIECCOB pa3-
BUTHsL. COCTaBIIAA 9TOT CIMCOK 3alyMaliTECh HaJl TAKUMH Ba)KHBIMU acIleK-
TaMU JIJIs1 YIa4HOTO NIPOBEICHUS YKCIIEPUMEHTOB, KaK: KOJIMYECTBO MaTepH-
aJa Jyist SKCIIEpUMEHTOB (4eM OoJIbliIe — TeM JIydllle), HaOIoeHne OpraHoB
Y UX Pa3BUTHS NIOJ MUKPOCKOIIOM, TIOCTYITHOCTh MCCIIENyEMOTr0 Marepuasa
(SMOPHOHOB), KaK YaCTO MOYKHO OyZIET MOTy4aT SKCIIepUMEHTAIbHbIN MaTe-
pHal, CTereHb y100CTBa U CJI0KHOCTH COAEPKaHUS KUBOTHBIX, KaK JI0JI-
IO X/1aTh JTOCTHKEHHSI SMOPHUOHOM CTa/IUH PA3BUTHSL.

[TponomkuTe CIUCOK, UCXO/IS U3 TIOTYYEHHBIX 3HAaHUM 1 HAOIIOAEHUIA.

1) I'enom JlaHno-pepHo MOIHOCTHIO pacIngpoBaH.

2) Jlerko moajaercs TeHETUYECKUM MAaHMITYJISLUSAM, KaK yepe3 Kiac-
CHUYECKHE, TAK U Yepe3 COBPEMEHHBIE METO/IbI MyTareHes3a. BosMoxkHocTu
MIPOBEJCHMSI KaK MPSMOTo, Tak U 00paTHOTO MyTareHesa.

3) Jlerxo nopaeTcs MaHUMYISLUSAM C TIOMOIUBIO PA3JIMYHBIX XUMUYE-
CKHX IIPENapaTroB IyTEM UX IPOCTOTO PACTBOPEHUS B BOAE WM C IIOMOIIBIO
UHBCKIU.

4)
5)
6)
7)
8)

BOl'[pOCI)I AJid CaMOIIOATOTOBKM

1. OmonoTBopenue y pri0. OYHKIMSA MUKPOIMIIE, UX KOJIUYECTBO B
ANIaX KOCTUCTBIX U OCETPOBBIX PHIO.

2. MoHocrepmMusi y KOCTUCTBIX PhIO M MEXaHU3MBI, 00CCIIEYHBAIOIINE
ee. BO3MOXHOCTb MONMCIIEPMHHM U €€ MOCIEICTBUS Y OCETPOBBIX PhIO.

3. poGnenue sui. XapakTep U 0COOEHHOCTU APOOIeHUs ULl Y pbIO
pa3HBIX CUCTEMATUUECKUX IPYIII: IUTACTUHOXKAOSPHBIT, XPAIIEBBIX U KOCT-
HBIX TI'aHOUJOB, ABOAKOAbIIIAIIMX, KOCTHCTBIX. 3aBUCHUMOCTD XapakTepa
NpoOJeHusT OT KOJMUYECTBA JKEJITKA B siille U paclpelesieHus] €ro B HeM
HI0CJIE OIUIOOTBOPEHHUSL.
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4. Ilepubnact y KOCTUCTBIX U XPSILIEBBIX pbIO, ero opMupoBaHue u
¢byHKIMY, QYHKIUN EPUACPMBI Y KOCTUCTBIX PHIO.

5. Knaccudukanus ractpyin. [actpymsauus y psi6. Kaptsl npe3ymnTus-
HBIX 3a4aTKOB HU3IIUX XOPJIOBBIX.

6. ®opmupoBanue KuiedHoi TpyOku. Ilpupona xenTouHoi mpooku y
OCETPOBBIX U KOCTUCTBIX PHIO.

7. BHe3apopplieBble TKaHU M UX (QyHKIUH. BHe3apospliieBas KTo-
JepMa IJIaCTHHOKA0EPHBIX U KOCTUCTHIX pbl0. OOpacTaHue KeaTKa BHE-
3apoJpIIEBOM 3KTOIEpMOM. BHe3aponplieBas Me3onepMa OCETPOBBIX,
IJIACTUHOKA0EPHBIX U KOCTUCTHIX PbIO, €€ MPOUCXOKICHHUE.

Pexomenayemasi amteparypa: OcH. 1; [lon. 9, 11, 12, 30, 31.
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3AHATHUE Ne5
Tema: Pa3zButue ampuouii.

Hean 3ansaTus: [1o3HaKOMUTHCS ¢ pa3HBIMU dTariaMyi SMOpHOreHesa y
amuOuii C MOMOIIBI0 MUKPOIIPENapaToB.

B siiniexierkax aMm(puOHii ’KeITOK COCPEIOTOUCH Ha BET€TaTUBHOM IIOJIO-
Ce, 3TO ME30JICIUTAIILHBINA I YMEPEHHO TEJIONCIUTAIBHBINA THTI STHIICKIICT-
ku. [Ipobnenne amdubuii momHoe, HO HepaBHOMEPHOE (TOJI00IACTHYCCKHIA
THIT) B CBSI3U CO CPEIJHUM KOJIMUECTBOM JKEJITKa. B Xoz1e paauanbHOro apo-
OneHust oOpa3yroTcsi OIacToMephl pa3HBIX pa3MepoB (MUKPOMEPHI Ha aHH-
MaJIbHOM IIOJTFOCE, 1 MAaKPOMEphI Ha BETeTaTUBHOM TIOJOce). B pesynbsrare
npobienust popMupyercsi HepaBHOMepHast amubnactyna. [actpymsus y
am(uOHii MpOTEKaeT JOCTATOYHO CIIOXKHO, TaK KaK COUETAIOTCS HECKOJIBKO
TUTIOB JIBWKCHUSI KJIETOK — WHBAarvHAIIWs, WHBOMIOIWS U druOommst. [Tytem
WHBaruHAIMU U WHBOJFOIIMY TIEPEMEIIAI0TCS TIPEIICCTBEHHUKN YHTO- U M-
30[IepPMaJTbHBIX KJIETOK, a IyTeM 3MUO0INHN — SKTofIepMaibHble. B xone ra-
CTpYJSIK 00pazyercs OmacTonop (MepBUYHBINA POT), UMEIOITHA BUJT KOJIbIIA,
BHYTPH KOTOPOTO enTouHast mpoOka. Kpas Omactornopa HasbiBaroTcs ryda-
MHU: BEpXHsISI — JOpCajibHasl, HWKHSSI — BEHTpaJbHast, a JBe OOKOBBbIC — Jia-
Tepainbhbie. [Iporiece Helipymsiiun y amduoOuii uiet nocie oriog0TBOPEHUS
ot 36 10 56 yaca ¥ HAYMHAETCS C TOSBJICHMSI HEPBHOM IJIACTUHKH, KOTOpast
3aTeM NpEeBpalIaeTCsl B HEPBHYIO TPYOKY U MEPBUYHBINA MO3L.

W3yunth 1 3apucoBaTh MUKPOIIPETIAPATHI:
Ilpenapam Nel. JlpoGnenue siina Jarymku (OKpacka reéMaTOKCHITHU-
HOM U TUKpodyKkcuHOM) (puc. 24).

Puc. 24. [Ipo6nenue siia arymku: 1 — cragus 4-x 61acToMepos, 2 — cTaaus
8-1 basmacTomMepos, 3 — cragust 16-u 61acTOMEpOB.
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3ananme. 3yunts qpobsieecs OIUIOAOTBOPEHHOE SHIIO JIATYILIKH MPU
MaJIOM YBEJIMUeHUH (S0 1 OnacToMepsl 04eHb KpymnHbie). OTMETUTH pa3-
Mepbl OnactomepoB. O003HAUUTH HA PUCYHKE: aHUMAJIbHBIE U BEre€TaTuBHbIC
O1acToMephbl.

Ha npenapare npeacrasieH MEpUINOHAIbHBIN CPE3 UKPUHKH, HAXO -
1ieiicst Ha paHHUX CTaAusX JipoOneHus. PaccMarpuBarh 1aHHBIN npenapar
ClIeqyeT Ha MaJIOM YBEJIWYEHHH, OPUEHTUPYS aHUMAaJbHBIM (IIMIMEHTHU-
pPOBaHHBIM) TIOJFOCOM BBepX. [lepBbie ABE OOPO3/BI IPOOICHUS TPOXOISIT
MEPHUIMOHAJIBHO, pa3feliss S0 Ha 4YeThIpE OAMHAKOBBIE KieTKU. lIpu
3TOM OOpO3/bl BpPE3alOTCSl B MOBEPXHOCTh SHIla HE OJHOBPEMEHHO Ha
BCEM IPOTSHKEHUU, a PACIPOCTPAHSIOTCS MOCTENEHHO OT aHMMAJIbHOTO
MOJIF0CA K BEreTaTUBHOMY, YTO CBS3aHO C HEPABHOMEPHBIM pacIipejiee-
HHUEM >keNTKa. TpeTbs 00po3/1a MPOXOAUT MO IKBATOPY U pas3lensieT SHIo
Ha MHUKpOMepbl U MakpoMephl. C 3TOro MOMEHTa ApoOIeHHe CTAaHOBUTCSA
HEPaBHOMEPHBIM.

[Ipu npocMoTpe mpenaparoB HaA0 YUYUTHIBaTh BOSMOKHbIE BapHAHTHI
THCTOJIOTMYECKOM KapTHHBI: €ClIM Ha Cpe3e BCTpeuaeTcs JiBa OiacTome-
pa, OTAENEHHBIX MEPUAMOHAIBHON 00p0o310i — 3TO cTaaus JIu0Oo NIBYX,
1100 yeThlpex 6JIaCTOMEPOB; €CIIU Ha Cpe3e BCTpeyaeTcsi Tpu OiacTome-
pa, OTAENEHHBIX MEPUAMOHAIBHBIMU 00PO3/IaMU — 3TO CTAUSI YETHIPEX
071aCTOMEPOB; €ClIM Ha Cpe3e JBa WIM TPU aHUMAaJIbHBIX MHUKpOMepa U
CTOJIBKO )K€ BEreTaTHBHBIX MAaKpOMEPOB — 3TO CTaJAMsI BOCbMHU O1acTo-
MEpOB.

Ilpenapam Ne2. bnactyna JTIrymky (OKpacka reMaTOKCUINHOM U TH-
kpodykcuHom) (puc. 25).

3apanme. Haiitu Ha MuUKponpenapare mpy MajoM YBEJIMYEHUU MEIIKHE
MMUTMEHTUPOBAHHBIC aHUMAJIbHBIE OJaCTOMEpPHl U HE TUTMEHTUPOBAHHBIC
BereraruBHbIC. bracronepmMa MHOrocsioitHa. biaacronens HenpaBUIbLHON
(hopMBI U CMeIIeHa K aHUMAalbHOMY TIOJIOCY. 3apUCOBATh: ONACTYITy Jisi-
rymkd. O003HaYNTh Ha PUCYHKE: aHMMaJIbHYIO Onactoaepmy, Onacrto-
11eJ1b, BETETATUBHYIO OJIacTOIepMY.
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Puc. 25. bnactyna narymkn: A — MUKpompenapar; b — cxema:
1 — aHuManbHasA 6mactofiepma, 2 — 671acToleNb, 3 — BereTaTuBHasA 61acTofiepMa.

Ha cragum 32 6mactoMepoB MOSBISETCS O1acTOLENb — ATO paHHSIA
6nactyna. M3-3a HepaBHOMEpHOCTU ApOOIeHHs OIacTOlEeNbh CMEIIeHa K
aHMMaJbHOMY Tomocy. KineTku panHeil OnacTynbl 3aKpYIJIEHBl U MecTa-
MU HETUIOTHO COIPUKACAIOTCS MeX Ty coboit. Co cramuu 128 GmactomepoB
JpOOJIeHNEe CTAHOBHUTCSI OECTIOPSAOYHBIM. BOpo3/161 1pO0IeH s TPOXOIAT M1a-
pauIesbHO MTOBEPXHOCTH ONACTyNbl WM TaHTEHIMaIbHO. Beneacreue ato-
TO CTEHKA OJIacTyJIbl CTAHOBHUTCSI MHOTOCIIOWHOHN. B Takoii Gnmactyne BuaHa
MUTMEHTUPOBAHHAS YaCTh 3apO/bIia — Kpbiiia. OObIYHO OHA COCTOUT U3 1-3
ci10eB Ki1eToK. KieTku 3/1ech yTpaunBaroT OKpyIyto GopMy M IUIOTHO TIPH-
Jiekar APYT K APYyTy HO THUITYy SMHUTENUATbHBIX, TO3TOMY JaHHas OrmacTyna
Ha3bIBACTCS JMUTEIHATBHON. BereratnBHas 9acTh O1aCTyIBI (JHO) — TIpe/-
CTaBJIeHa KPYIHBIMHU KJIETKaMU C OOJBIINM COAEP:KaHUEM KelTKa. Mex Ty
AQHUMAJIbHBIMU ¥ BET€TAaTUBHBIMU YaCTSMH PACIONaraeTcs SKBaTopruaibHast
(kpaeBasi) 30Ha. 37ech CTeHKa OmacTynbl oOpa3oBaHa KJIETKAMH CpeIHEr
BEJIMYMHBI, COACPKAIIUMU HEOOJBIIOE KOJMYECTBO MUTMEHTHBIX 3€peH U
YKENTOUHBIX BKITFOUCHHI.

Ilpenapamur Ne3-5. ['acTpyna JATyIIKY Ha Pa3HbIX CTAIUSIX Pa3BUTHS
(oKpacka reMaTOKCHIIMHOM M MUKPOPYKCHHOM) (puc. 26).
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Puc. 26. Craguu pa3BuTus ractpyinsl asarymku (A-B).

3agaunue. M3yunts npenapatsl npu Masiom (x8) ysenmuueHun. Onpene-
JIUTH CTAJUIO PA3BUTHUS TaCTPYJIbl, 3aPUCOBATh €€ U 0003HAYUTH OCHOBHBIE
CTPYKTYpBI (SHTOAEPMY, KJIETKH TIIyOOKOW HMHBONIOMPYIOIICH KpaeBoi
30HBI, O1acTOLETh, CHMHHYIO I'y0y OJacTornopa, 6J1acTonop, BereTaTUBHBIC
6mactomepsl) (puc. 26. A-B), COOTHECTH C OMHMCAHUEM CTAAMI TPEICTaB-
neHHeIM HIke. Ha yBenmmuenun x20 u x40 paccMOTpeTh AeTaId CTPOCHHS
KIIETOK.

CopueHTHUpOBaTh Npenapar aHUMaJIbHONH CTOPOHOM 3apojibliiia BBEPX
(cimHHAs cTropoHa 0OpazoBaHa Oosee Menkumu Omacromepamu). Ona 60-
Jiee MUTMEHTHPOBaHA, U Ha Hel Oosee 4eTko 00O3Ha4YeHa CKIajaka 00-
pactanusi. B 3aBHCHMOCTH OT CTENICHH 3aBEPIICHHOCTH MIpoIlecca racTpy-
JSIIMU Pa3InYaloT PaHHIOKW, CPETHIOI M TIO3IHIOK TacTpyisl. [acTpyna
00pazoBaHa: Hapy>KHBIM 3aPOJIBIIIEBBIM JICTOM — SKTOIEPMOM, a SHTO/IEP-
Ma HaXOJWUTCS BHYTPH 3apOJIbIIIIa.

A. PanHss racrpyna. BHenHUM IpU3HAKOM paHHEH ractpysibl sB-
JsieTcs BOBHUKHOBEHUE Ha MOBEPXHOCTH 3apojipliia OnacTonopa B BUAE
JYTOBU/IHOTO BJIABJICHUS WIM ILEJIU B CEPEAMHE CEpPOro cepria ObIBIICH
3UTOTHI (CTaausl CeproBUIHOTO Onactoropa). KieTkn HapyKHOTo cios
9TOH 00IaCTH MOIAPUBYIOTCA M IPUOOPETAIOT KOJIOOBUAHYIO (hopMy, T10-
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rpy’asch BIyOb 3aposbiia. Ha caruTralbHOM cpes3e 3TO MECTO XOpOIIO
3aMETHO B BUJIE€ HEOOJBILIOTO 2acmpaibHo2o ensauusanus (AHBaruMHAIINS),
JTHO KOTOPOTO 00pa3oBaHO BEEPOM K01008UOHBIX Kaemok. [IurMenTupo-
BaHHasl CKJIaJIKa HaJ TUM BIISTYUBAHUEM U €CTh 00p3AIbHAs 2YOa bnacmo-
nopa. bynymias BeHTpasibHas Ty0a Ormactornopa o003HauUeHa CKOTUICHUEM
MIUTMEHTa B MOBEPXHOCTHOM CJIO€ 3apOjiblllla BEreTaTUBHEE J0p3albHON
ryosl. brnacmoyens B 3TO BpeMs ellle 3aHMMAET IMOJOKEHHUE, XapaKTep-
HOE ISl OacTylibl. AHMMAaJIbHAsI YacTh 3apObliia — TUIacT U3 3-4 cioeB
MUTMEHTHPOBAHHBIX MEIKHX KJIETOK (MHKPOMEPOB) MPOAOIKAET 000-
3HA4YaTbCsl Kak kpuviuia onacmoyens. KpynHble 6orarbie *KeJITKOM KIETKU
BEreTaTUBHOTO MOI0ca (MAaKpOMEPHI) IPUHSATO HA3BIBATh 8e2emamueHoll
JHcenmoyHot maccoti. B skBaTopuanbHON 00J1acTH 3apoAbIIa HaXOAUTCS
KIIETKH Kpaegoti 3016l (ME30MEPHI).

b. Cpeansis racrpyna. BHemHuM npu3HaKoM CpeaHel racTpysibl
sBisieTcss popMHUpoBaHHE OOKOBBIX W BEHTpaJIbHOU TyObl OnmacTormopa u
€ro CMbIKaHWe (CTaausi KOJBIEBUIHOTO Omactomopa). dopmupoBanue
ATHX Ty0 Takke HAYMHAETCS ¢ 00pa30BaHUs KOIOOBUAHBIX KIETOK. [lep-
BbI€ KOJIOOBHJIHBIE KJIETKH (IOp3adbHOM T'yObI), IOTPY3UBIIUCH BHYTPb,
HAUYMHAIOT aKTUBHO JIBUTATHCS BIOJh BHYTPEHHEH CTEHKH OlacTolens B
aHUMAaJIbHOM HalpaBJI€HUH, yBJeKas 3a COOOM KIIETKU KpaeBOW 30HBI U
KJIETKU MMOBEPXHOCTHOTO CJIOS, KOTOPBIE MyTEM WHBOIOINHU (TTOBOPAYU-
BaHMsI) TIOCTETICHHO TIEPEMEIIAIOTCSl BHYTPb. [1o/IBOpaurBaHie M MUTPAIHs
KJIETOK COBEpINAIOTCS M Yepe3 OOKOBbIE, U BEHTPAIbHYIO T'yObl O1acToro-
pa, HO MeHee MHTEHCHBHO. ['acTpalibHOE BIISTYMBAHUE TAKKE 3HAYUTEITHHO
DIyO)ke Ha TOp3alibHOM cTOpoHe (Y OOKOBBIX M BEHTPAJIbHOM T'y0, ITOTHOTO
racTPaJIbHOTO BIITYMBAHUSI TaK M HE POUCXOITHT).

K nBwkeHMsIM MHBOJIONWU JOOABISIOTCS JBWKEHHS KJIETOK KpaeBOM
30HBI U3 OoJee JlarepalibHbIX U BEHTPAIbHBIX 00NacTel K J0p3albHON Me-
JMATbHOM TUIOCKOCTHU 3apoblla (JaTepo-MeAuaibHasi MUTPALUs), 1€ OHH
BCTPaMBAIOTCS PYT MEXKIY JPYTOM (MHTEpKaJIAIKs ). Pe3ynbrarom 3Tux mpo-
LIECCOB SIBIISETCS PaCTsHKEHHE JOP3aTbHOM CTOPOHBI 3apOABIIIA B MPOHOIb-
HOM (aHMMaJIbHO-BETeTaTUBHOM) HAIIPABIICHUH — TaK Ha3bIBAEMOE KOHBEP-
TEHTHOE pacTshHKeHHe. 3apOblIil, UMEIOIIHUHA 10 TOTO OKpPYIIIyIo (opmy, Ho-
CTETNeHHO HAaYMHACT YIIMHATHCS. Kpome Toro, Ha MpOTsSHKeHUH BCel TacTpy-
TSI TIPOUCXOIUT PajriaibHas HHTEPKASIHS KJIETOK MOIIOBEPXHOCTHOTO
o5 (BCTpavBaHUE UX B MIOBEPXHOCTHBIE CJIOM), B PE3Y/IbTaTe Yero Kojauye-
CTBO CJIOEB YMEHBILIAETCSL.
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Ha carutranbHOM cpese cpenHeil TacTpyabl BUIHO, YTO 3Kmodepma OT-
YETIIMBO OTJIENISIETCS] OT BHYTPEHHUX JIUCTKOB M COCTOUT M3 HEMHOTHX CJIOEB
MMUTMEHTHUPOBAHHBIX KJIETOK. BHYTpH 3apo/pliiia CTAHOBUTCS BU/IHA BO3HHK-
11as1 MIeIeBU/IHAS TTOJIOCTh MEPBUYHON KHUILIKU — 2acmpoyens (apXeHmepoH),
KOTOpast 3aTeM paciuupsiercs. Kpbliiia ractporens npeicTaBieHa noiBEpHYB-
LIMMCS Yepe3 Jop3alibHyto ryOy OnacTornopa Marepuaiiom ceporo cepmna. Ero
JTMIUPYIOMIUN Kpal COCTOUT U3 KPYITHBIX KOJOOBHIHBIX KJIETOK YHTOAECPMBI
(mamepuan npexopoanvroti niacmunxu). CIIeIOM 32 HAM BBOPAaUYMBACTCS
mamepuan xopoomezooepmul. BaxHOW 0COOEHHOCTHIO MOIBOPAYMBAHUS
KJIETOYHBIX TUTACTOB Yepe3 JIOP3abHYI0 T'yOy OnacToropa sIBIseTCS Tiepe-
CTpOMKa CTPYKTYPHI U XapakTepa KOHTAKTOB MEXIY KIETKaMH — OT JIUTe-
JMOMOAOOHOTO CTO0YATOrO CJI0S C IUIOTHBIMU KJIETOYHBIMU KOHTAKTaMH JI0
OKPYIIIBIX €200 CBS3aHHBIX MEXITY COOOHM KIETOK. DTH TUIACTHI pa3essieT
MEXITy OO0 dersamunayuonHas 60po30a, KoTopast TOCTENIEHHO YIUTHHSICTCS
TI0 HAMPABJICHUIO K BEreTaTHBHOMY MOJFOCY. JIHO racTporiernst 00pa3oBaHo H-
MOO0EPMAbHbIMU KIIeMKAMU HCENMOYHOL NPOOKU, KOTOPble 00pa3yloT Takxke
TOHKYIO IIEPETOPOJIKY, OTIEIISIOLIYI0 OJIaCTOLENb OT racTPOLETIsL.

bracmoyeny HauMHAET BBITECHATHCS MEPBUYHON KHUIIKOM, CMEIIAACh
BEreTaTUBHEE U YMEHbIIAsACh B pazmepax. DopMupyeTcs seHmpaibHasl
2yba onacmonopa. OTrpaHUYECHHBIA KOJBIIEBUIHBIM OJIACTOTIOPOM, KJie-
TOYHBII MaTepural UMEET BUJ OIYIIKH, KOTOPasi HA3bIBACTCS HCENMOUHOU
npobxoti (9acth 3HTONEpPMBI). Ha cpese oHa pacmonoxeHa Mexay ryoamMu
OmacTonopa U COCTOUT U3 KPYITHBIX SHTOAEPMANIbHBIX KJIeTOK. Ee quamerp
cocTaBIseT okoJio 1/3 nuamerpa 3aposblia.

B. Ilo3ansasa racrpyja. BHEIIHMM NpPU3HAKOM IO3IHEH TacTpyIibl
SBJISIETCSl MTOCTETIEHHOE COKpAIlleHHe AuaMerpa Ojactonopa BIUIOTH 0
CXOKJICHUS €r0 B TOUKY B KOHIIE racTpyisiuuu. K yxxe onucaHHbIM nporiec-
caM JIBIDKEHUS KJIETOK JOOaBIIAETCsl ANMO0NS — 00pacTaHNe BETeTaTUBHO-
TO TOJyIIAPHS 3apOJbIIIa KIETKAMH aHUMAJILHOTO MOTYIIApHst. DMHO0Hs
SIBTISIETCSI PE3YJIBTATOM PAa3MHOKEHUS KIIETOK U PATHAIbHON WHTEPKAJISIIH.
3a BpeMmst racTpyJISIHK KIETKH aHUMAJILHOTO TIONYIIApUsl TPHXKIBI yCIeBa-
FOT TIPOUTH MUTOTHUYECKUN ITUKJT, KX KOJIMYECTBO YBEIMUMNBACTCS IPUMEPHO
B 2° pa3, a pa3Mepsbl yMeHbInaroTcs. Ciioil MOBEPXHOCTHBIX KJIETOK OJaroia-
psi AETICHUSIM CTAHOBHUTCSI TOHBIIIE, U €r0 KJIETKHU JOTOJHUTEILHO paciuia-
cThIBarOTCsA. KpoMme Toro, B HEro HHTErpUPYIOTCS ITyTEM UHTEPKAIISIAN [Ty~
OOKHe KJIETKH KPBIIIH OIacToLeNs U KpaeBoil 30HbI. B pesysbrare miomaas
MOBEPXHOCTHOTO TUIACTA, HA AaHUMAJIbHOM MOYIIAPUH YBETMYHBACTCS M €T0
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KJIETKM HAYMHAIOT 00pacTaTh BereTaTMBHOE Monymapue. Taxke Mpoucxo-
JTUT UHBOJTIOLUS KJIETOK KEITOYHOM MPOOKH. DMUO0INS B COUETaHUU C KOH-
BEPreHTHBIM PACTSKEHUEM JOP3aJIbHON CTOPOHBI 3apO/IbIIIa U MHBOIIOLMEN
KJIETOK JKEJITOYHON MPOOKU MPUBOJUT K COKPAILIEHHUIO THaMETPa KOJIbLIEBO-
ro Onacromnopa. ['acTpyrnsius 3aBepIaercs, Korjaa 6JacTonop CoKpamaeTcs
JI0 TOYKH, BCS JKEeNTOUHAas poOKa MOrpy»aeTcsi BHYyTPb 3apO/IblIia, a KJIETKH
AQHMMAaJIbHOIO TIOJIYIIAPHUs TIOKPHIBAIOT BCIO MIOBEPXHOCTH BETETATUBHOIO.

Toueunslit O6macTonop (Ternepb OH HA3BIBAETCS 2aCMPONOpom) CTa-
HOBHTCSI aHyCOM OyayIIero >kuBoTHOro. Ero monokeHue He COBHAAaeT
C BEreTaTUBHBIM MOJIFOCOM Sililla M ONacTylbl, a CABUHYTO BEHTpaJbHEe
u3-3a 0ojiee MHTCHCUBHBIX JIBM)KEHUH KJIETOK Ha JIOP3aJIbHOM CTOpPOHE
3apoAblia.

Ha carurranbHOM cpese mo3gHeN racTpyJibl IUAUPYIOMUN Kpail Kpbl-
[IM TacTPOLENs JOCTUT aHMMAJIBbHOTO TOJIOCA, U KOJIOOBHIHBIE KIETKU
00pa3oBay BBICTUIKY apXEHTEpOHA B nepeaHei yactu. ['actpouens pac-
HIMpUIICS, OacTOLENb CMEIEH Ha BEHTPAJIbHYIO CTOPOHY 3apOjblIia.
BenTpanpHast ry0a crana He3HAYUTEIbHO IyOxke. JlMaMeTp »KenTO4HOM
pOOKM 3aMEeTHO yMeHbIIUJICs (MeHee /4 nuametpa siitia). Ha nop3anbHoit
CTOpPOHE B LIEHTPE ME30JePMaJILHOTIO IJlacTa HaunHaeT (pOpMUPOBATHCS
MAAC XOPOANbHBIX KIIEMOK.

Ilpenapam Ne6. Hetipyna narymku (Mo3aHss Heipynaa) (OKpacka re-
MaTOKCHJIMHOM U MUKPOPYKCHHOM) (pHcC. 27).

~ kW -

Puc. 27. Hetipyna narymku (Io3gHASA Helipyna): A — Mukpompenapar; b — cxema:
1 - sKTOfEepMa, 2 — HepBHaA TPyOKa, 3 — Me3ofepMa, 4 — XOpAia, 5 — JopcanbHas
YaCTh IE€PBUYHONM KUIIKY, 6 — IIOJIOCTD IIEPBUYHOI KUIIKMA, 7 — 3HTOJEPMA.
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3apanme. V3yuur u 3apucoBarh HeWpyny Jsarymkd. O003HaYUTh Ha
PHUCYHKE: 3KTOJIEpMY, HEPBHYIO TpyOKY, ME30J€pMY, XOPy, JOPCaATbHYIO
4acTb U IPOCBET apXEHTEPOHA, ITOJIOCTh IEPBUYHOMN KMILKHU, JHTOIEPMY.

Ha nonepeunom cpese 3-X CI0OMHOI0 3apojbllia JIATYIIKY HAWUTH S1U-
JEPMUC, HEPBHYIO IIACTUHKY WJIM HEPBHYIO TPYOKY, B 3aBUCHUMOCTHU OT
CTaJiNM HENPYIALUH, SHTOAEPMY U ME30JEPMY, II0JIOCTh IEPBUYHOM KHILI-
ku. Kietku smmnmepmuca menkue, Kkyoudeckoit ¢opmel. [lomocts mep-
BUYHOH KUIIKH (apXEHTEPOH) UMEET BH/JI LIETH U CMEIIEH K TOPCaIbHOM
CTOPOHE 3apojpbliia. Y MO3aHENH HEWpPY/Ibl HEpBHAS IMJIACTUHA CBEPHYTA B
HEPBHYIO TPYOKY.

[Tpu mpocMoTpe HEOOXOTUMO OPHEHTUPOBATH CPE3 CTUHHOM CTOPOHOU
KBEpXY U U3yUUTh IpU MaJIOM yBeianueHuu. Ha cnuHHOM cTOpoHE 1of 9K-
TOJIEPMOM BHUJIHA HEpBHAs TpyOKa. IKTOIEepMa OJHOCIIOKWHA, 00pa3oBaHa
MEJIKMMHA TEMHOOKPALICHHBIMH KJIETKaMHU KyOndeckoi (popMbl, IUTOIIIa3-
Ma COICP)KUT MUTMEHTHBIE 3epHa. [1o HepBHO TPYOKOI HAXOIUTCS XOp/a,
COCTOsIIAsl U3 TJIOTHOPACHIONIOKEHHBIX KJIETOK C YETKO BBIPAKEHHBIMU I'Pa-
HUIIAMH, HUTOIIa3MOH, cofieprkallield HeOOoIbII0e KOTMUYECTBO MUIMEHTHBIX
3epeH U >KEITOYHBIX BKIOUeHUi. [1oq Xopaoi BUaHA MOJIOCTh NEPBUYHOU
KHIIKA (eacmpoyens), KOTopasi 3aTeM IpeoOpa3yeTcs B MOJI0CTh BTOPUIHO-
ro KUIIeYHUKA. HMKHAS CTeHKa MepBUYHON KUIIKH — OoJiee TojIcTast i Co-
CTOMT U3 KPYIMHBIX KJIETOK OOraThIX KEITOYHBIMH BKIIOYEHUSIMH. BepxHsis
CTEHKa TOHKasi, COCTOMT M3 MEJKUX KJIETOK. Me3onepma, oOpa3oBaBIIasics
13 MaTepHala «KpaeBoi 30HbD» ObIBILIECH O1aCTyIIbL, TPEACTABIECHA IUIOTHBIM
IJIACTOM OZHOPOIHBIX KJIETOK M UMEET BUJ IByX KIMHBEB, COEINUHSIOIINX-
csl Ha OprolHOM cTopoHe 3apoapiiia. [lupokue ocHOBaHUS 3TUX KPbUILEB
pacronaraiorcs 1o 60kam OT XOpJibl, @ UX Y3KHE BEPIIHHbI PacIonaraioTcs
BEHTPAJIBHO MEX/1Y 3KTO- U SHTOAECPMOM.

3ananme. M3yunte teoperuueckuii Marepuai. Ilpemanoxure u 3apu-
CyiTe (CXeMaTU4YHO) ACIIEPUMEHT (b1), KOTOPBI OBl BBI IPOBENN IS BBI-
sBieHus 1eHTpa Hprokyna.

HopcanbHas ry06a 6nactonopa amdpubduili urpaet BaKHEHIIYIO POJIb
IIPU TaCTPYJSAINU U OTBeYaeT 3a (OPMUPOBAHUE JOPCO-BEHTPATHHON
ocu Tena. [lpyroe Ha3BaHHE JJI ATHX CTPYKTYp — OPraHU3arop, T.K. OHU
«OPTaHU3YIOT» OKPYKAIOIINE X KJIECTKU U CTUMYJIUPYIOT HX Pa3BUTHE
10 OTpeNeIeHHOMY MyTH. Tak, KJIETKU JOpcaibHO# I'y0Obl Oiiactonopa
IpU HOPMAIIBHOW Pa3BUTHH, AT HAYAJI0 XOPJE U JOPCAIBHBIM CO-

41



MUTaM (MHOTOMaMm), T.e. GOPMHUPYIOT JOpCcalIbHBIE CTPYKTYpbl. Kpome
TOTO, TaKas JlopcajibHasi Me30/iepMa CUTHAJIM3UPYET HaxXoAsIeiics Haj
Hel dKToziepMe (uepe3 creluaibHble CUTHAJIbHBIE MOJEKYJbI) pa3BU-
BaTbCcsl B HEepBHYIO TpyOKy. T.o. u mpoucxoaut ¢popmupoBanue Aop-
caJpHOU cTopoHBl SMOpHoHa. [lepecaska opranuzaTopa ¢ JopcalbHON
CTOPOHBI TacTPyJIbl Ha BEHTPAJIbHYIO CTOPOHY MPHUBOAUT K JOpCcaIn3a-
IIUU BEHTPAJIbHON CTOPOHBI, (POPMHUPOBAHUIO BTOPOM 10PCO-BEHTPAIIb-
HOM OCHM U, KaK pe3yJbTaT 3TOro, K 00pa3oBaHUIO OCEBOI0 KOMILIEK-
ca OpraHoB BTOPOro 3MOPHOHA Ha TOM K€ 3apojbllie (IKCIEPUMEHT
[[Inmemana-Manrosnpa). B mporecce pa3BUTHS OpraHU3aTOP MOSBIACTCSA
He caM 1o cele, ero MHAYIUpPYeT Tak Ha3biBaeMblil LleHTp Hprokyna:
rpynma KJIETOK, PacllojJ0KEHHBIX Ha caMOW JOpCajJbHOM CTOPOHE Be-
reTaTUBHOM MOJOBUHBI paHHEH OnacTynbl aMm(puOuid, T.e. Mo OyayIuM
OpPTraHu3aTOPOM.

WHTepecHO, YTO YK€ MpH OIJIONOTBOPEHUM SHIEKIETKH aM(puouii 3a-
KJTaIbIBaeTCsl OyayIasi TOpco-BeHTpalibHasi Och 3apojbima (puc. 28). Ha
CTOPOHE ANLEKIIETKH, IPOTUBOIOJIOKHON MECTY IIPOHUKHOBEHUS CIIEpMaTa-
30113, BO3HUKAET 30HA MUTMEHTALMHU — CEPBIi cepr. DTa cTopoHa 0003Ha-
yaeT OyIylIyIo JOpCalbHYI0 CTOPOHY Tejla 3apojbliiia, TOrAa KaKk CTOPOHa,
Ha KOTOPOHW CriepMara3oui BXOAWUT B SUIEKIIETKY COOTBETCTBYET OymyIlen
BEHTPAJILHOW CTOPOHE TEJA.

BEHTpaJIbHas
CTOpOHA
L]

S
«
“

Mecro
BOCXOXJICHHS
crepMaro3ousia

\
, Oymyrommuit
_ ¢ opranusarop

~
~ _ opcanbHas
CTOpOHa

.
= * Ilentp Helokyna

(MHAYIUpyeT
OpraHu3arop)

Puc. 28. Cxemarudeckoe M300pakeHe paHHel 6/1acTyIbl aMpUONIL ¥ pacIIoIo>KeH e
BOKHENIINX /I Ja/IbHENIIero pasBuTiA CTpyKTyp: /B — mopco-BeHTpanbHas oCh.
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BO]IPOCLI AJIsA CaMOIIOATOTOBKM

1. FacTpynsuus. MexaHu3Mbl KJIETOYHBIX JBUKEHUH B Ipoliecce ra-
crpyasiuuu. Tunel ractpynsiuuu. OCOOEHHOCTH TacTpyisiluK y Oecro-
3BOHOYHBIX )KMBOTHBIX (UITIOKOXKHE, HACEKOMBIE).

2. lactpynsauus y ampubuii. Onbitel [. IlInemana u I. Manromnsa.
[lepBuunas sMOprOHaNIbHAS UHAYKLIMS.

3. daktopbl, 00ecrneyrBarOINe MHUTPAIUI0 KJIETOK (KOJIOOBUIHBIC
KJICTKH, KIIETKU ITyOOKOH WHBOJIOUPYIOIIEH KpaeBoil 30Hb1). O0pa3oBa-
HUE apXEHTEPOHA.

4. Ponb ciuHHOM I'yOBl B MHAYLMPOBAaHUU 00pa30BaHUsI OCEBbIX Opra-
HOB Yy 3apOAbIIa JISTYIIKH.

5. Helipynsimust y amubuii. Panssis u mo3nHss Heiipyna. Hepaas
wiactuHka. HepBHas TpyOka. HepBHbiii rpebenb. Murparnus HelipoOua-
ctoB. OceBble OpraHbl HEHPYITbI aM(DUOHIA.

Pexomenayemasi simreparypa: OcH. 1, 3-5; llon. 3, 5, 7, 8, 9, 12,
30, 31.
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3AHATUE N26

Tema: Pazsutne ntui.

Heab 3ansaTus: [lo3HaKOMUTHCS C pa3HBIMU 3TallaMu SMOpUOreHe3a y
IITUL] C TIOMOLIBK0 MUKPOIIPENAPATOB.

[ITuup! OTHOCATCS K TpyHIe amHuom, SMOPUOHAIBHOE Pa3BUTHE KO-
TOPBIX MPOXOAUT Ha CyIle, BHYTPU aMHUOTHYECKOTO sifna. J{s obecneye-
HUSI HOPMAJIBHOTO PA3BUTHUS Y HUX (POPMHUPYIOTCS 6pementbie (posusop-
Hble) Op2aHbl — AMHUOH, XOPUOH, JKEITOYHBIM MEUIOK U aJUIaHTOMUC.

Sinexnerka NTULL OTHOCUTCA K TEJIOJIIELUTAIbHOMY THILY, IIO3TOMY
JIpOOJICHHE Y HUX MEPOOJIaCTUYECKOE.

OCo0EHHOCTBIO JAHHOT'O THIA PAa3BUTHUS sBIIsAETCA Oosee mo3aHee 00o-
coOneHne KHUIIEYHOM TpyOKHU. DTOT Ipolecc CBs3aH ¢ (OPMUPOBAHUEM
IIPOBU30PHBIX OpPraHoB. J[0 ONpEeneneHHOro MOMEHTA KHUILIEYHasl SHTOIEP-
Ma pacriojiaraeTcs Ha KpbIle JKEJITOYHOrO MEIIKa. 3aMbIKaHUE KUILIEUHOU
TPYOKH MPOUCXOIUT 3a CYET 00pa30BaHMs TYJIOBHUIIHBIX CKIaA0K. Kurka
3aMBIKACTCsI TIOCIIEIHEN Ha KOHEUHBIX dTarax WHKyOaruu. B sToi obmactu
IIPOMCXOJUT BTSTMBAHUE OCTATKOB JKEJITOYHOIO MEIIIKA, J0JIT0E€ BPEMS CIIy-
JKaIllero OCHOBHBIM 3aI1acoM IHUIIM JJIsl pa3BUBAIOILEr0oCst SMOpPHUOHA.

Yepes 21 neHp NpOMCXOAUT BBUIYIJIEHHE KyPUHOTO 3apOjblilia, KOTO-
PBI OCBOOOXKIAETCSI OT BCEX 000JIOUEK M MEPEXOJUT K CaMOCTOSATEIIbHOM
JKU3HU.

W3yunthb 1 3apucoBaTh MUKPOIIpENapaThl:
Ilpenapam Nel. TlepBuuHas moyiocka 3apojpiiia Kypuibl. [lomepeu-
HBI cpe3 (OKpacka TeMaTOKCUIIMHOM M 303UHOM) (puc. 29).

1
2

.é-}]g ] S o TIWER 2
;*Qﬂé/?:?@cg%,m -::é Q'.,?.,
xxms 333
4

Puc. 29. Ilepsuunas nonocka. IlonepeuHslit cpes 4epes 3apOfbIII KypPUIIbI
(reMaTOKCM/IMH U 903MH): 1 — TepBUYHas 60PO3LKa, 2 — IIePBUYHAS [I0TOCKA,
3 — aHTOfIepMa, 4 — Me3eHXMMa, 5 — Kpait 00pacTaHmsL.
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3ananme. [lpenapar paccMOTpeTh NMpH MaJloM yBelWdeHuU. B mep-
BUYHOH ITOJIOCKE CBEPXY PACIIOIOKEHa MHOTOCIIOIHAS IKTOIEpMa, HUXKE
— TOHKasi OIHOCJIOWHAsl KHILIEYHAsl SHTOAEpMa U JIeKaIlasi MEXIy HUMHU
peixias Me3eHxuMa. [1o kparo oOpacTaHus )KeITKa KIETKH SKTOJEPMBI H
SHTOJIEPMBI YTOHYAIOTCSI, IPUOOPETAIOT MIIOCKYIO (hOpMY.

O0603HaUNUTh HA PUCYHKE: IEPBUYHYIO OOPO3/KY, TEPBUIHYIO MOJOCKY,
SHTOZIEPMY, ME3EHXUMY, Kpail oOpacTaHusl.

[Tpu GonbIIOM yBENWYEHWH BUIHO, YTO B MEPUPEPUUECKUX YIaCTKAX
cpe3a KJIETKM BEpXHETO CJIOS HEBBICOKHE M BBICOTA MX YBEIMUYHMBACTCS IO
Mepe TpUONMKEHHsT K IEHTPY: OHM CTaHOBSATCS KyOMYECKHMH, a 3aTeM
CTOJI04aThIMU B 00JACTH MEPBUYHOM MONOCKH. CKOIJIEHHE KJIETOK BBEPXY
— 9TO MEepBUYHAA MOJIOCKA, a YIIyOlIeHue B Hel — nepBuyHas 6opo3nka. B
obnacTy NepBUYHOI OOPO3IIKU KIETKH PacIoaratoTcsi phIXjio U UMEIOT Oy-
naBoBUIHYIO (hopmy. [1o 06e cTOpOHBI OT IEPBUYHOM MOJIOCKU 3apOIbIIIie-
BBII MaTepuall pa3JiesieH Ha 3apOJIbIIIEBbIE IUCTKU — MOIIHYIO TTOBEPXHOCT-
HO PaCIOJIOKEHHYIO MHOTOCIIOMHYIO SKTOJEPMY; HAXOISIIYIOCS Ha JKEIITKE
TOHKYIO OTHOCJIOMHYIO KHIIEUHYIO SHTOJEPMY; U JISKAILYI0O MEKITY HUMH
PBIXITYIO ME30JIepMY.

Ilpenapam No2. 3axianka BHYTPEHHUX OPTaHOB Yy NTHIL (TOTaIbHBIN
npenapar) (reMaToOKCWIMH U 303uH) (puc. 30).

3aganue. 3yunTh MuKponpenapar 3apoibliia Kypuisl Ha 12-24 4.
MHKyOaluu, 3apucoBaTh CTAIUI0 MEPBUYHON moiaocku. OO03HAYUTH Ha
pPUCYHKE: TEMHOE I0JIe, IPOCBEYUBAIOLIYIO O0JACTh 3apOABILIEBOTO
JIUCKa, TOJIOBHON KOHELl, FTEH3€HOBCKUM Y3€JI0K, IEPBUUYHYIO AMKY, Iep-
BUYHYIO OOPO3JIKY, IEPBUUYHBIN BaJIUK, XBOCTOBOW KOHEII.

[Ipu manoM yBeIMUYEHUU WIK C TOMOIIBIO JIYIIbl HAJ0 OPUEHTUPOBATD
3apOABIILIEBbIN OIACTONMCK HIMPOKOH CBETIION YacThIO KBEPXY. DTa 4acTb
COOTBETCTBYET IEPEIHEMY KOHIly Tela 3apojpliia. BHyTpeHHMI OTAeln
O1acToarcka CBOOOAEH OT JKeNTKa, 3TO NMPOCBEUMBAIOLIast 00JIacTh 3apo-
JbIeBoro aucka. HapyskHblil oTen 61acTonrcka COIEpKUT KEITOK, €ro
Ha3bIBAIOT TEMHBIM noJ1eM. [1o cpenHeit mMHuK CBETIOro Mosst OT 3aJHET0,
CYXEHHOT'0 KOHIIA K IepeIHEMY pacIojiaraeTcs NepBUYHbIN BaluK, 00pa-
3ylollas Ha NEpEeJHEM KOHIIE PACILIUPEHUE — eeH3eHoscKull y3enok. dop-
MHPOBAHHUIO 3TUX CTPYKTYP MPEALIECTBOBAIO IBUKEHHUE KIETOK 110 KpasM
6nacroaucka. CTONKHYBIIMECS y €r0 3a/JHEr0 KOHIA KJIETOYHbIE MOTOKU
CIIWJIMCHh U 00Pa30BaIH 110 CPETHEH JTUHUHU KIIETOYHBIN TSIK.
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Puc. 30. Kypunblit 3apopblil Ha
CTaJiuy IIePBUYHOI IOJIOCKY (BUT
CO CIIMHHOII CTOPOHBI): 1 — TeMHOe

nose, 2 — MpOCBeYMBaIoNIas 061acTh
3apOJbILIEBOTO AMCKA, 3 — FOJIOBHOM
KOHell, 4 — TeH3€HOBCKMII Y3€JIO0K,
5 - nepBMYHAA AMKA, 6 — IIEPBUYHASL
60po31Ka, 7 — IEPBUYHBIIT Ba/UK,
8 — XBOCTOBOJI KOHEII.

B cpeaHux yyacTkax IIMTKA KJIETKU MPOABHTAINCH MemieHHee. [103-
TOMY M 00pa3zoBajicsi TeH3€HOBCKUH y3enok. [1o mepBuyHOI mosocke mpo-
XOJTUT CBETIIBIH KeJIIOOOK — IIepBHYHAsI 00pO3/Ka, IEpexoasiias B o0macTu
TeH3€HOBCKOTO y3ellka B IEPBUUHYIO SIMKY. DTH J1Ba yIiIyOieHust o0pas3o-
BAJIMCH BCIICJICTBUE MUTPAIMH KIJIETOK B IPOMEKYTOK MEKAY IKTOJCPMON
U 3HTOEepMON. Marepuasl Me30AepMbl MOABEPHYIICS U MUTPUPOBAIT O]
IKTOZICPMY depe3 OOKOBBIC Kpasi IEPBUYHON OOPO3MIKH, a MATEpUAIT XOPIbI
— yepes nepeaHui Kpail IepBUYHOM SIMKH. 3aKJiajika ME30JIepMbI ITPOCBE-
YHMBAeT B BUJIE OOKOBBIX TEHEW OKOJIO MEPBHUYHON MOJIOCKUA M T€H3EHOB-
CKOTO y3eika. Marepuan Xops! (T0JIOBHOM OTPOCTOK) MHOTAA BHEH IO
AKTOJEPMOU B BUJIE€ IPOAOIBHON TEHHU, UAYILIEH OT T€H3EHOB-CKOIO y3€ell-
Ka K TOJIOBHOMY KOHILy 3apozbliiia. Kpas mepBuyHON OOpO3AKH MO CBO-
€My 3HA4EeHHIO COOTBETCTBYIOT OOKOBBIM ry0am Onactoropa, mepeaHuit
Kpall MepBUYHOMN SIMKH — JI0pCcalibHOM ry0e, mepBUUHbIE OOpPO3Ka U SIMKa
— Onacronopy. Marepuan Xopasl U ME30JepMbl B TOM U JPYTOM clly4ae
MEPEeMECTUIICS TIOJ] SKTOIEPMY U PACIIONIOKEH BAOJb Teja 3apojbllia Ha
€ro CIIMHHOM CTOPOHE.

Ilpenapam Ne3. OceBbie opraHbl 3apojbliia Kypullbl (OKpacka reMa-
ToKCHIMHOM) (puc. 31).
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Puic. 31. OceBble OpraHbl 3apopblia Kypuibl (TeMaTOKCU/INH): 1 — SIMiepMILC, 2 — HepBHAsA
Tpy6OKa, 3 — COMNUT, 4 — CerMeHTHbIe HOXKI (He(DPOTOMBI), 5 — HECErMEHTHPOBAHHAs
Me3ofepMa (CIVIAHXHOTOM), 6 — aopTa, 7 — XOpfia, 8 — sHTOfepMa.

3anganue. V3yunTh 1 3apucOBaTh OCEBbIE OPTaHbl 3apOAbIIIA KypPHUIIbI.
O0603HaYUTh HAa PUCYHKE: SMUAECPMUC, HEPBHYIO TPYOKY, COMUT, CETMEHT-
HbI€ HO)KKH, HECETMEHTHPOBAHHYIO ME30epMY, a0PTY, XOPAY, SHTOAEPMY.

[Ipenapar paccMOTpeTs Ipu MaJIoM yBenuueHuu. Mesoznepma pacro-
JI0)KeHa TI0 OOKaM HEepPBHOUM TPyOKH. SICHO BUIHO, YTO OHA COCTOUT U3 3-X
yacTeil: COMUTOB, HE(POTOMOB (CETMEHTHBIX HOXKEK) U HECErMEHTHUPO-
BaHHOM Me3onepMbl (crutanxHoToMa). IlapueranbHblil (IPUCTEHOUHBIH)
JUCTOK CIIJIJAHXHOTOMA NPUMBIKAET K SKTOJAEPME, & BUCLEPAJIbHBII BHY-
TPEHHM, TOJCTUIIAET FHTOIEPMY. Mexay 00euMu JIMCTOYKaMU HaXOUT-
cs1 1IesIoM (BTOpUYHAs MOJIOCTh Tena). CBepXy KHUILIEUYHON SHTOIEPMBI Ha-
XOJIUTCSI TOHKOCTEHHbIE a0OPTHI.

Ilpenapam Ne4. TynoBulHAS U aMHHOTHYECKAsl CKIAJAKU 3apObIIia
KypHIIbI (OKpacka reMaToKCWINH) (puc. 32).

3ananue. M3yuuTts 1 3apucoBaTh TYTOBHUIIHYIO 1 AMHUOTUYECKYTO CKJIa/I-
KU 'y 3apofpliia Kypuilbl. O003HaYMTh HAa PUCYHKE: aMHHUOTHUYECKYIO CKIIAIKY,
HEPBHYIO TPyOKY, COMUT, XOp/1y, HEPPOTOM, A0PTY, TYJTOBHILHYIO CKIIAJIKY, Le-
JIOM, SHTOJEPMY KHMIIKH.

[Ipu maniom yBeMueHUU HATH Ha [TpenapaTe: aMHUOTHYECKYIO CKJIaI-
Ky (OHa BIIOCJIC/ICTBUM COMKHETCS HaJl 3apOJIblleM 1 00pa3yeT Hapy>KHYIO
000JI0YKY U BHYTPEHHIOK aMHHOTHYECKYI0); TYJIOBUIIHYIO CKJIaJIKy. XO-
POILIO BUAHBI KPOBEHOCHBIE COCY/bI B CTEHKE KEJITOYHOTO MEIIKA, KOTOPast
o0Opa3oBaHa >KEJITOYHOM Me30JepMOi U BHUCLEpasibHOM Me3oznepmoii. Ha
cpese, B 00J1aCTH CErMEHTHBIX HOXEK BUAHBI He(hpoTOMBI (TapamesoHed-
paJIbHBIN IPOTOK).
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Puc. 32. TynosnimHas v aMHNOTIYECKAs CKIaKI Y 3aPOJIbIIIA KYPUIIbI
(reMaTOKCM/IMH U 903MH): 1 — aMHMOTHUYeCKasA CKIaika, 2 — HepBHasA TpyOKa,
3 - comur, 4 — xoppa, 5 — HeppOTOM, 6 — A0PTa, 7 — TYIOBUIIHAA CKIAfIKa, 8 — IIe/IoM,
9 - sHTOJIEpMA KMIIEYHNKA.

Ha nanHom npenapare BUAHBI T€ e CaMble CTPYKTYPBI, UTO U Ha Ipe-
neinymeM. Kpome Toro, 31ech IpUCyTCTBYIOT TYJOBUIIHbIE 1 aMHUOTHYE-
cKue ckianku. braromaps 00pa3oBaHUIO TYJOBHIHBIX CKIIAJ0K 3apPOJbIILI
MIPUIIOTHUMAETCSL HaJ| KEJITKOM. DTHU CKJIAJKU Kak Obl MOAPACTAIOT O]
3apoabll. AMHUOH 00pasyeTcst B BUJE CKJIAJOK (aMHHUOTHYECKHE) BHE-
3apOBIIICBON AKTOAEPMbI U MAPUETAIBHOIO JINCTKA Me30oaepMbl. [IepBoit
(mpubnusurensHo Ha 30-40 nenp pasButus — 12-15 map COMUTOB) MOSAB-
JSieTCs TOJIOBHASI CKJIaJIKa aMHHOHA, KOTOpasi pacTeT HazaJ HaJl TOJIOBOM
3apojpllla, 0/1eBasi ero B BHJIE KamtomoHa. [oxe oOpasyrorcs GOKOBbIE
CKJIAJIKH, pacTylIle Ha3aJl U HaBCTpeuy APYTr APYry U MOCTEHEHHO CIIU-
BAIOLIMECS B HAIIPABJICHNUU K 33JHEMY KOHILy Tela, IJI€ Ha CTaauu 27 nap
COMHUTOB 00pa3yeTcs XBOCTOBasl CKJlajKa aMHUOHa. [Iponecc cnusiHus am-
HUOTHUYECKUX CKJIAJI0K MpojoipKaeTcs 10 craguu 31-34 map comutos (3
CYTOK MHKYyOaIum).

B pe3synbrare cnusiHUS aMHUOTHYECKUX CKIIaI0K 00pa3yeTcst OHOBpE-
MEHHO JIB€ 00O0JIOYKHU: CEpPO3Hasl (XOPUOH) U aMHUOH, U MEKy HUMHU pac-
T10J1araeTcs BHE3apO/IbIILIEBas EJIOMHUYECKAs! MOJIOCTh — HK30LEJIOM.

[To mepe pa3ButTus cepo3Hasi 000JI0YKa CpacTaeTcs elle ¢ OJJHON BHe-
3apOABIIIEBOM 000IOUKON — AIJTAHTOMCOM M 00pa3yeTcsi XOPHOATIIAHTOMC.
Annantonc oO6pasyeTcsi Kak BBIPOCT 3aJiHel KULIKK 3apojbiia. CHapyXu
OH IOKPBIT ME30AEPMOH, I10J] KOTOPOH JIEKUT SHTOJEpMA.

Ilpenapam No5. 3aponplil Kypullbl Ha CTaJAWU TO3IHEH HEUPYIIbI
(okpacka reMaTOKCHIMHOM) (puc. 33).
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3aganue. M3yunt u 3apricoBats MUKponpenapt. O003HaYUTh HA PUCYHKE:
MO3TOBOM U ITTa3HOW Iy3bIPH, 3a4aTOK CEp/lia, TOJIOBHYIO CKIIAJKY, CIMHHON
MO3T, COMUTBI.

Puc. 33. KypuHblit 3apofibllll Ha CTafiuM MO3/IHEN HeMPy/bl: 1 — MO3TOBOI ITy3bIPb;
2 — IJIa3HOV IIy3BIPb; 3 — 3a4aTOK Cep/ila; 4 — TOJIOBHAA CK/IAJIKa; 5 — CIIMHHOI MOS3T;
6 — COMUTBL.

Orot atan npuxoaurcs Ha 30-33 yac uHkyOauuu. ¥ 3apojpliia Ha-
6monaerca 9 map comutoB. llepennuil otnen HepBHOM TpyOkM yke
npeAcTaBisieT co00il 3a4aTOK TOJIOBHOTO MO3ra. DMOPHUOHAIBHBINA MO3T
paszensercs nepeTskKaMy Ha NepeaHui, CPEAHUN U 3aAHUI MO3TOBBIE
ny3bipu. [lepennuii Mmo3r oO6pa3yer OOKOBbIE BBINSYMBAHUSA — 3a4aTKU
I7a3HbIX My3bIpeil. 3aHuil MO3roBON My3bIph 0€3 pe3KOW TpaHUIlb Ie-
pexonut B cnuHHOM Mo3r. [lepennuii koHen Tena 060c00IEH OT KenT-
Ka Onarojapsi MpoOAOKAIOIIEMYCSl BPACTaHHUIO IO/ 3apOJbIII TOJOBHON
CKJIAJIKU, B PE3yJbTaTe Yero nepenHssi KUIIKa YBEIUYUBAETCS B JUIMHY.
[lepennue KuileuHbIe BOPOTa B ATOT MEPUOJ HAXOIATCS HA OJHOM YPOBHE
¢ GopmupyrommmMcs cepieM (0HO Toka uMeeT BuA Tpyoku). [Ipogomka-
etcs (hopmMHpOBaHUE COCYAMCTOrO Mo B o0nacTu area opaca. KpoBsHbie
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OCTPOBKHU YXe€ TMPEJICTABISIOT COOOW CKOIICHHS ME3EHXHMHBIX KIETOK,
rae nepudeprudeckuii CIoN ITUX KIETOK OTAENSETCS OT WX IEHTPaTbHOU
Macchl U 00pa3yeT IHI0TEIHATbHYI0 CTEHKY COCYNa, a KIETKH IIeHTPalb-
HOM Macchl muddepeHIUpyOTCs B IEpBUYHBIE SpUTPoOIacThl. OCTPOBKH
COCIUHSIIOTCST MeXIy €000, 00pa3ysl ceTh KPOBEHOCHBIX KAIMJUISIPOB.
B Tene 3apoaplia KpOBEHOCHBIE COCYABI 00PA3yIOTCSI TEM K€ CIOCOOOM.
[TepBbiMU 00pa3yroTCs KPyIHBbIE BHE3APOBIIIEBLIE COCYIbI, CBI3aHHBIE C
Cep/LeM — JKeITOYHbIE BeHbI. B 3T0 Bpems cepate ci1abo U30rHyTO BIPABO.
Heckonbko 1mo3xe MOSBISIFOTCS TOJIOBHBIE M3TUOBI M 3aPOBIII TOBOPAYH-
BAaeT T'OJIOBY.

Bomnpocs! 11 caMONOATOTOBKU:

1. OcoGenHoCcTH ApOONICHNs STHIEKIETKH NTHUI] B CBSI3U C HA3€MHBIM
00pa3oM KHU3HHU.

2. Tactpymstyust. [lepBuunas 6oposaka. J[BrkeHHe TpeIeCcTBeHHH-
KOB Me301epMbl. DOpMUPOBAHKUE OCEBBIX OPraHOB Y 3apOABIIIA KyPHIIBL.

3. Hewipynsuwus. HepBaas TpyOka. Heitpo6nacTtel. Pa3Butre ronoBHoOro
U CIIMHHOTO MO3Ta, MepuepruuecKoro OTJea HEPBHOW CUCTEMBI TIO3BO-
HOYHBIX.

4. ®opMupoBaHUE IPOBU30PHBIX OPTraHOB Y MNTHII.

5. ®opMHUpPOBaHHE OCEBBIX OPTraHOB Y 3apObIIIA KyPHIIbI.

6. IIpesyMnTuBHas KapTa NTULL.

Pexomenayemasi amreparypa: OcHh. 1, 3-5; [lon. 5-7, 9, 24, 30.
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3AHATUE Ne7

Tema: PazButie MIIEKONUTAIOIINX.
Henanb 3ansaTus: [103HAKOMUTHCS € dTalaMl YMOPUOHATLHOTO Pa3BU-
TUST MIIEKOIIUTAIONIHX.

N3yuuTh 1 3apucoBaTh MUKPONPENIAPATHI:

Ilpenapam Nel. IlnanenTa yenoBeka. MaTepuHCKas 4acTh (OKpacka
reMaTOKCUIIMHOM U 303UHOM) (puc. 34).

Puc. 34. ITnanenTa gyemoBeka: A — IUIOAHASA 9acThb, b — XopuaapHas MIACTUHKA,

B - maroyHas 4acTb, 1 — BHe3apopblleBas 9KTofgepMa (aMHIOTIYeCKIIT SIITeTINIt),
2 - COE€VHUTE/IbHAA TKAHb aMHMOHaA, 3- prHHI)Ie COCyIIbI XOpI/I&}IbHOﬁ IIACTUHKN,
4 — BOPCUHKM XOPMOHA, TOKPBITBIE HUTOTPO(OOIACTOM, 5 — TeMOXOpHaNbHOE
IIPOCTPAHCTBO 3aIIOIHEHHOE KPOBBIO, 6 — GpubpuHONy, 7 — fenuyanbHble KIeTKH,
8 — cocynpl sHIOMETPUA, 9 — SHIOMETPUIL.

3aganue. Ilpn mManom yBelIWYEHHH MUKPOCKONA PAaCCMOTPETh Cpe3
TTaneHTsl. M3yuuTs U 3aprcoBath (pparMeHT mnpenapara IaeHThl 4eno-
Beka. O003HAYUTh HA PUCYHKE: IIJIOAHYIO YacTh, XOPUAJIbHYIO INIACTUHKY,
MAaTOYHYIO YaCTh: BHE3aPO/BILIEBYIO SKTOIEPMY (AMHUOTHYECKHIA STIHTE-
JMH), COEAMHUTEIbHYIO TKaHb AMHHMOHA, KPYIIHBIE COCYJIbl XOpHUaJIbHOU
TUTACTUHKY, BOPCHHKN XOPHOHA, TIOKPBIThIE HTUTOTPO(HOOIACTOM, TEMOXO0-
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pHABHOE MPOCTPAHCTBO, (PUOPUHOU, ACUUIYyalbHbIE KIETKH, COCYIIBI
SHIOMETpPHS, SHAOMETPHUH.

CenThl OTXOAAT OT 6a3aJbHON MJIACTUHKY B TOJILY IJIalleHThl. ba3as-
Hasl IJIACTHHKA U CENTa MOKPHITHl PUOPUHONUIOM, OKpAIIEHHBIM B MaJll-
HOBBIH 11BeT. BUTHO, KaK HEKOTOpbIe BOPCUHKH (SIKOPHBIE) TOXOIAT 110 Oa-
3QJIBHOM IIJIACTUHKH U CPACTAOTCS C HEU.

Ilpenapam Ne2. I1nanenra yenoseka. [1noanas gacte (okpacka rema-
TOKCHUJIMHOM U 203WHOM) (puc. 35).

Puc. 35. ITnanenTa yenoBeka (IIofjHas 4acThb): 1 — aMHUOH; 2 — XOpuaibast IIACTUHKA;
3 — BOPCMHKA XOPMOHA; 4 — COEVHUTENbHOTKAHHAA NIEPETOPOJIKA; 5 — KPOBb MaTepy;
6 - menugyanbHble KITKY; 7 — CUHOUTHOTPO(O6/IacT; 8 — KpOBEHOCHDIT COCYH;
9 — pubpunouA.
3amanue. M3yunts Mukponpenapar. [Ipu manom yBeanueHnn HailTH Ha
mpernapare: BOPCUHKH XOPHOHA, MOKPBIThIE UTOTpodobmactom, hudbpu-
HOWJI, BHE3APOIBILIEBYIO0 COCMHUTEIbHYIO TKaHb (XOpHabHasl IUIACTH-
HA), SMUTENNH aMHUOTHYECKONH OOOJIOYKH, TeMOXOPHAIbHOE MPOCTPaH-
CTBO.
[Ipenapar npeacrarisier coOOW cpe3 IJIOAHOW YacTH IulaneHThl. Ha
Kparo cpe3a MOKHO YBHJIETh aMHUOH (TIpU MPUTOTOBJICHUH TMpernapara oH
4acTO OTCJAMBAETCS), BHICTHIJIAIOMIUNA €r0 HWJIMHIPUYECKUN SIUTENHMA
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U TOJ HUM CTYACHHUCTYIO COEAMHUTENbHYIO TKaHb. Uepe3 Hebousblioe
LIeJIEBUIHOE OTBEPCTHUE IO/ aMHUOHOM BHUJHA COEAMHHUTENbHAs TKaHb
XOpHAJIBHOM IUIACTMHKH, B KOTOPOI MHOIJA 3aMETHBI KPOBEHOCHBIE CO-
cynbl. B ryOuHe 00bekTa 00bIUHO yJaeTCsl HAMTH Cpe3bl BOPCUHOK XOpH-
OHa pa3Hoil ¢popmbl 1 BeanuuHbl. [lepenBuras npenapar, MOXKHO BHIETh
COEIMHUTEIbHOTKAaHHbIE TEPETOPOJKH C KPYMHBIMHU JI€LUyabHBIMU
KJIETKaMH, OTHOCSIIAECS K MAaTEPUHCKON YacTH IJIAllCHTBHI.

IIpenapam Ne3. Ilynosuna cBuHbH. [lonepeunsrii cpes (Okpacka rema-
TOKCUJIMHOM U D03UHOM) (pHC. 36).

3ananue. M3yunuts u 3apucoBarh Mukpornpemnapar. O003HaYUTh Ha
PUCYHKE: aMHMOTUYECKHUI AMUTENNM, CTYIEHUCTYIO TKaHb, BEHY IIyH0Y-
HOI'O KaHaTUKa, apTepUH MYyNOYHOIO KaHATUKA, PyJAUMEHTHI KEJITOYHOTO
MEIIKA.

Paccmotpets mpenapar npu mManom yBenuueHuH. Hailtu: mynounbie
cocyabl (BeHY M apTepHUH), COCTUHUTEIBHOTKAHHYIO CTPOMY, PYAUMEHT
KEJITOYHOTO Mellka. B mpocBeTe cocy10B MOTYT OBITh SPUTPOLIUTHL.

NP b =

P omn Y

Puc. 36. IlynoBuna cBuubn. [lomepeunsiit cpes (reMaTOKCUINH U 903UH):
1 — aMHMOTMYECKII SIUTENNIA, 2 — CTY[EHNCTas TKaHb, 3 — BeHa IIYIIOYHOI'O KAHATHKaA,
4 — apTepuA MyMOYHOTO KAHATUKA, 5 — PYAMMEHT >KeITOYHOTO MeIIKa.

Ha npenapare npeacrasieH NONEpeYHsIi Cpe3 MyHOBUHBI, TOKPBITHINA
aMHUOTHUYECKUM JIUTEINEM. BHe3apoblleBas COCIMHUTENIbHAsS TKaHb,
CoCTaBdomasa CTpoMy IMyInmoBUHBI, UMCECT CTYJIGHHCTBIP'I XapaxkTep 1 Ha-
3BIBACTCS «BAPTOHOB CTyACHBb». B cOCTaB IyNOBHHBI BXOAAT JIBE apTe-
puH, IO KOTOPBIM TEYET BEHO3HAs1 KPOBb M BEHA C APTEPUAIIBHON KPOBBIO.
ApTrepun HecyT BEHO3HYIO KPOBb K IUIALIEHTE, & BEHAa — apTEPUAIbHYIO K

53



3apozsiiry. Kpome Toro, B cocTaB MylOBUHBI XOJAT PYAUMEHTAPHBIN KeJl-
TOYHBIN MCEIIOK, BBICTIIAHHBIN INTOCKHUM DITUTEIINEM U AJIaHTOHMC, BBICTJIaH-
HBIN KyGI/I‘ieCKI/IM SIMUTCINUEM, YTO CBUIACTCIILCTBYCT O HNPOUCXOXKIACHUU
MJICKOIMUTAKIINX OT pCHTHHI/Iﬁ.

3apI/ICOBaTb CXEMY 3aKJIaJKH OCCBLIX OPIraHOB U BHC3AaPOJABIIICBBIX OP-
raHoB y SMOpHoHa uesnoBeka (puc. 37).

AN -

O 0

—

0

Puc. 37. Cxema 3aK/IaZKy OCEBBIX OPraHOB ¥ 06pa3oBaHNs
BHE3apOJIbIIIEBbIX OPIaHOB Y 9MOPMOHA YelToBeKa: 1 — CTeHKa OKOJIOIIONHOTO ITy3bIps,
2 - TIOTIOCTb AMHIOHA, 3 — Te/o 3apOofbllIa, 4 — HepBHas TPyOKa, 5 — KuieuHast Tpy6OKa,
6 — cepple, 7 — aJUIAHTOUC, 8 — JKEJITOYHBIN MELIOK, 9 — COCY/Ibl IIYIIOYHOI'O KaHATHK,

10 - BOopcuHKM XOpMOHa, 11 — Xoppa.
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Ilpenapam Ne3. 3aponsiil KpbIChl (CarUTTaJbHBIN Cpe3 3apoibliia
KpBICHI) (OKpacka reMaTOKCHIIMH — 303UHOM) (puc. 38).

Puc. 38. CarutTanpHblll paspes 3apofbllla KpbICh: 1 — aMHUOH; 2 — XOPMOH;
3 — IIaneHTa; 4 — MO3TOBOI ITy3bIPb; 5 — CIYXOBOI Iy3bIPEK; 6 — 3a4aTOK CEepALIa;
7 - 1IeTKue; 8 — MedeHb; 9 — KuileyHas Tpy6Oka; 10 — IIyIOYHBI KaHATUK.

3apanue. V3yunTs TOTAJIBHBIN NpeniapaT 3apOAbIIa KPBICHI.

Ha nanHoM mpemnapare XOpoIIO pasiM4uMbl MO3IOBbBIE ITy3bIPH U Ka-
Haj CIMHHOI'O MO3I'a, BEPXHsAS M HWKHASA YEIIOCTb, OPTaHbl MUILEBAPH-
TEJIbHOM CUCTEMBI — POTOBas MOJIOCTh, IIOTKA, MUIIEBOJ, KEIYI0K, IEeT-
JM KUIIEYHUKA U TedeHb. B o0nacTu rpyiHON KJIETKU OTYETIMBO BHJIHBI
cepaue u jerkue. Kpome TOro, Xopouo pasjinduMbl BEPXHUE U HUKHUE
KOHe4YHOCTHU. CHapy M 3apOJbIll OKPY>KEH TOHKOM aMHMOTHYECKOH 000-
JIOYKOM ¥ XOPHUOHOM, KOTOPBIM MOXHO Pa3JIMYUThH [0 XapaKTEPHOU BOp-
CHUHYATOU CTPYKTYpE.
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BOl'[pOCbI AJIg CaMOIIOATOTOBKM

1. IpoGnenue siiniexineTku yenoBeka. Mopymna. brmacronumcra. Tpo-
¢dobmact. BKM. MmnnanTtamnmsi 61aCTONUCTHI B CIIM3UCTYIO MaTKHU.

2. lNacrpynsiuusa y muexkonuraomux. [lepsuunas nonocka. Knerou-
HbIE IBMXKEHHSI B TIPOLIECCE FacTPYyIsIUU. JKTO/EepMa.

3. Iuddepentmanus suTonepMbl. Pa3BuTre opraHoB MUIIEBAPUTEIb-
HOM U JIbIXaTEIbHON CUCTEM.

4. Tuddepenimanus Me301epMbl y MICKONIUTAIONUX. Pa3Butue opra-
HOB ONOPHO-/IBUTaTEIbHOM, MBIIIEUHON U MOYEIIOJIOBON CUCTEM.

5. Hepynsiuus y MIIEKONUTAOKUX. Pa3BUTHE HEPBHOW CUCTEMBI.

6. BHezapo/pliieBble Opranbl y MIEKOIUTAOLINX.

Pexomennyemas saureparypa: OcH. 1, 3-5; [on. 5-7, 9, 24, 30.
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3AHSATUE Ne8

Tema: [TocTamOproHaIbHOE pa3BUTHE KUBOTHBIX. MeTamopdo3.

Heab 3ansaTus: M3yuyuTh 0COOEHHOCTH NOCT3IMOPHOHAIBHOTO Pa3BU-
THUS pa3IMYHBIX PYIII )KUBOTHBIX.

VY XuBOTHBIX MeTamopdo3oM (MeTabomnueit), Ha3pIBaeTCs TITyOOKoe
npeoOpa3oBaHUE CTPOCHUSI OpraHU3Ma B MEPUO] MOCTAIMOPHUOHAIBHOTO
pa3BuTus. Meramopo3 cBs3aH OOBIYHO C PE3KOW CMEHOM YCI0BUH cyle-
CTBOBAaHMS U 00pa3a KU3HU KUBOTHOTO B TEUCHHE €T0 MHAUBUAYATbHOIO
pa3BUTHS — OHTOT€HE3a, HAIPUMEp C EPEX0I0M OT CBOOOJHOIIIIABAIOILIETO
K IPUKPEIUIEHHOMY 00pa3y >KU3HH, OT BOJHOTO — K HA3€MHOMY WJIM BO3-
OYIIHOMY U T.I1. [I03TOMY B )KM3HEHHOM LIMKJIE )KUBOTHBIX, PA3BUBAIOIINX-
csi ¢ MeTamop(o30M, ObIBAET XOTs Obl OTHA TMYUHOYHAS CTa/AUsl, B KOTOPOH
OpPraHM3M CYIIECTBEHHO OTJINYAETCSI OT B3POCIOrO KUBOTHOTO.

3aganue. M3yunuth TeOpETHUECKUI MaTepral U 3aprucoBaTh JUUYNHOY-
HBIE CTaJNH PA3JIMYHBIX FPYIII KUBOTHBIX.

1. Meramop¢o3 uriiokoxkux (Mopckoii ex) (puc. 39). Y mHorux
UITIOKOKUX (MOPCKHUX 3BE3]] U MOPCKUX €Xeil) MOCTIMOpHOHAIbHOE pas3-
BUTHE HAUMHAETCS CO CTAJUU >KTYTUKOHOCHOW OnacTyibl. Tonbko mo-
cJie BBIXO/1a 3apo/ibllia U3 SHIEBbIX 000J0YEK MPOUCXOAUT TacTPYIIALHUs,
pu4yeM 00pa30BaBUIMIICSA IyTE€M BIISUYMBAHMS MEPBUYHBIN KHUIIEYHUK
MOJpa3ieseTcsl MONepeyHON MepeTsKoi Ha Oosee IITyOOKy 4acTb,
3a4aTOK 1IEJIOMUYECKOM ME30/1epMbl, U SHTOJEPMAJIbHBIN 3a4aTOK KHIII-
KH. B pe3ynbrare nponecca racTpyasiuu 000CoOISI0TCS TPH 3apoblie-
BBIX JIUCTKA: IKTO/IEpMa (JINYMHOYHBIE TTIOKPOBHI), YHTO/IEpMa (KHUIIIKA) U
Me3ozepMa (epBUYHAs M BTOPUYHAsE ME3eHXHMa, LeiaoM). bractomop
CMEIIAETCsl Ha OPIOMIHYI0 CTOPOHY M CTAHOBUTCS MTOPOIIUIICH (aHYCOM).
Ha nepeanem koH1ie, Ha OPIOIIHOM cTOpoHE 00pa3yeTcs BIITYUBAHUE IK-
TOJIEPMBI, TaK Ha3bIBaeMas pPOTOBas OyxTa (CTOMOJEYyM), KOTOPOE CIIH-
BaeTCs ¢ KMIIKOW U 0Opasyer pot. Kuika pacuieHsieTcst Ha Tpu OT/Jesna:
MULIEBO/I, PACIIUPEHHBIN KeITyI0K U TOHKYIO KULIKY. Teso npuobpera-
eT giiueBuaHy0 Gopmy. Bokpyr pra oOpasyeTcs OKoJOpOTOBasi BHaAU-
Ha, 110 Kpal KOTOpod (GopMuUpyeTCs pEeCHUYHBIN LIHYp, Ha OCTaJIbHOU
MOBEPXHOCTH TeJla PECHUYKH HCYe3atoT. JTa o0mmas st OOJIbIIMHCTBA
UITIOKOXKHUX CTajusi OuiaTepaJbHO-CUMMETPUYHON JTMYMHKUA HOJy4usia
Ha3BaHUE Ouniespyid.
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B nanpHeiiniem nudrHKa MpuoOpeTaeT MpUCcocoOIeHHs K ITaHKTOH-
HOMY 00pa3y *KM3HH, pa3JINYHbIE Y PA3HBIX KJIACCOB, U CTAHOBUTCS n1yme-
ycom (MOpPCKHE €XH U 0QUYypHI), aypukyisapueli (TOIOTYPUUN) UIH OUNUH-
Hapuell, a IO3XKe — Opaxuonsapueti (MOPCKUE 3BE3/BI). Y BHIOB C OOJIBIIAM
KOJIMYECTBOM JKEITKa M3 sAHIa Pa3BUBAIOTCS JICHUTOTPO(HBIE (TO €CTh
MUTAIOIINECS JKEJITKOM) OOUEHKOBUHBIE JTUUUHKU OONUONAPUL, OTIOSACAH-
HbIE MTOTIEPEYHBIMU PECHUYHBIMU KOJIbLIaMH. Uepe3 HEKOTOpOoe BpeMsi CBO-
OonHoIUIaBaoIMe OUIarepabHO-CUMMETPUYHbBIE TIMYMHKHU MIPUCTYHAIOT
K MeTaMop(o3y, B pe3ynbTare KOTOpOoro TpaHC(HOPMUPYIOTCS B pajiuaib-
HO-CUMMETPHYHOE B3pOCIIOe KUBOTHOE. B Tene muunHku o6pasyercs 3a-
YaTOK OyAyIIero B3pOoCiIoro *HBOTHOTO (MMaruHaabHbIN 1uckK). Ha neBoit
CTOpOHE JINYMHKHU (POpMHUpYETCs OpasibHAas CTOPOHA JKUBOTHOTO, a HA Ipa-
BOii — abopanbHas. K koHIly MeTaMopd03a IpOHCXOIUT MOTHAS PEAYKLINS
JMYUHOYHBIX OPTaHOB.

Puc. 39. Metamopdo3 Mopckoro exa: 1 - ditna, 2, 3 — Tn4nHKY (2 - FUIUIEBPYIIa,
3 - mayTeyc), 4 — B3pOC/IBIN MOPCKOIT EX.

2. Meramop(}o03 HaceKOMbIX. Y HACEKOMBIX POCT U U3MEHEHHE (Hop-
MbI TCJIa ITIpU HOCT3M6pI/IOHaJIBHOM Pa3BUTUN COIPSPKCHLBL C MIEPHUOANYIC-
CKHMMHU JIMHbKaMH. THIIBI OCTAMOPHUOHAIBHOTO Pa3BUTHS BBICIIUX Hace-

58



koMbIX (Pterygota) pazHooOpa3Hbl, MOKHO BBIJICTUTH JBa OCHOBHBIX, KO-
TOpBIE MPUHSITO HA3bIBATH HEMOJIHBIM U IOJHBIM MPEBPAIICHUEM.

VY IpsIMOKPBUIBIX, @ TAKXKE Y TapaKaHOB, CTPEKO3, MOIEHOK, OOroMo-
JIOB, BECHSHOK, YXOBEPTKOBBIX, BIIEH U PAaBHOKPBUIBIX Pa3BUTHE MTPOUC-
XOZIUT C HETIOJIHBIM IIPEBPAIlEHUEM. Y HACEKOMBIX C HEIOJIHBIM IIPEBpa-
menreM (Hemimetabola) u3 siiiia BBIXOZUT MOJIO0€ KUBOTHOE, OUCHD
MIOXOKee Ha B3pOCIIOE HACEKOMOE (MMaro), HO OTJIMYaroIleecs pa3Mepa-
MU, OTHOCUTEJIBHO KPYITHOM TOJIOBOM U CHIIBHO HETOPa3BUTHIMH KPbLIbS-
MU (puc. 40). C xax10i1 THHBKON pa3Mepsl U MPOMOPIMHU Tela Bce 60Ib-
e NpuOIMKalTCs K OKOHYaTeNIbHbIM. [locnenHss muHpKa OTInyaeTcs ot
NpeabIIyIuX 0ojiee 3HAYUTEIbHBIMU U3MEHEHUSIMU — TOJIBKO T10CJIE Hee
KpbUIbsI U TOHA/IbI 3aBEPILAIOT CBOE PAa3BUTUE U HAUYMHAIOT (QYHKIMOHU-
poBarb. B 3TOT nepuoz pa3BUTHE MPOUCXOAUT MOCTENEHHO, 3HAUNTEb-
HBIX JIeT€HepaTUBHBIX SIBICHUI HEe HAOMI0AAaeTCsl, U BECh MPOLIECC MOXKHO
Ha3BaTh MeTamopdo3om nuiib, ycnoBHo. Ho muorna y Hemimetabola
He3penble CTaIuu KUBYT B UHOM cpele oOUTaHUs, YeM UMaro, Wiu OT-
JIMYAIOTCS 00pa3oM Ku3HU. Toraa MOTyT MOSBUTHCS CHEIMAIbHBIE JTUYH-
HOYHBIE opraHbl. Hampumep, kxuByIye B BOJE JUUMHKU CTPEKO3 UMEIOT
OpraHbl BOJJHOTO JIbIXaHUs, a HIDKHSASA T'y0Oa MpeBpalleHa y HUX B CBOEO-
Opa3HbIil XxBararenbHbI opraH — Macky. CMeHa cpenbl oOMTaHus U pe-
TYKIWS TMYMHOUYHBIX OPraHOB TOXXe OOBIYHO OBIBAIOT MPUYPOUYEHBI K I10-
cienHel muHbKe. B aTOM ciydae TepMHH «MeTaMop(do3» MpUMEHsIeTCsl ¢
OOJIBIIIM OCHOBaHHEM.

Puc. 40. MeTamop¢03 HaceKOMOTro ¢ HeIlO/IHbIM ITpeBpaieHreM: CapaHya
(1 - s1imo; 2 — MUYMHKM; 3 — B3pOC/IOoe HaceKoMoe (MMaro)).

Bornee my0okne n3MEHEHHsI IIPOUCXOMIAT IPU MeTaMop(o3€ y HaCEKo-
MBIX ¢ TIOTHBIM TipeBpainienreM (Holometabola). TakoBwl inauHKH (TyCe-
HUIIBI) 0a00YeK, KYKOB, MEPENOHYATOKPBUTBIX ¥ MyX. M3 siilia BHIXOAMUT
JMYMHKA, MOP(POJIOTHYECKH OTIMYHAs OT uMmaro. ['yceHuinsl 6abodek, oT-
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JMYAIOTCs TOMOHOMHOM CEerMeHTaluel TyIOBHIA, POTOBBIM armapaToM
MPUMUTUBHOTO TPBI3YILETo TUMA (B TO BPeMs KaK y B3pOCIIbIX 6abo4ek po-
TOBBIE YaCTU 00Pa3yIOT BHICOKO CHEMAIN3UPOBAHHBINA COCYILIUI XOOO0TOK),
OTCYTCTBHEM CIIOXKHBIX I1a3, HE BIIOJIHE PA3BUTHIMU TPYIHBIMU KOHEYHO-
CTSAMU M HaJIMYMEM JIOKHBIX HOXKEK Ha OpIOIIHBIX cerMeHTax. bonblie oT-
JIMYAIOTCS JTMYMHKUA MyX OT B3POCIBIX HACEKOMBIX — OHH MMEIOT YepBe-
o0pasHy1o (hopMmy, rojioBa y HUX CHIIBHO HEJJOPAa3BUTA U BTAHYTA BHYTPb, a
KOHEYHOCTH BOOOIIIE OTCYTCTBYIOT. Hapy’KHBIX 3aUaTKOB KPbUIbEB Y JINUU-
Hok Holometabola He ObiBaer.

Jlmanaku Holometabola mpoxensiBaroT psi JIMHEK, 3HAYUTEIIBHO YBe-
JMYUBAIOTCS B pazMepax, HO 1Mo (popMe MEHSIOTCS Majo. 3aTeM MPOUCXO-
JUT JIMHbKA, MPUBOASILAS K HACTYIUIEHUIO CTAIUM KYKOJKH. Y KYKOJIKH
pa3IMYaIOTCs 3a4aTKU KPbUIbEB, HO OHU €Ille He paclpaBieHbl U IUIOTHO
npuxkarsl K Tery (puc. 41). XapakrepHas yepTa KyKOJIKH — €€ TAaCCUBHOCTB:!
OHAa HE MUTAETCS U MOYTH HETOIBUKHA, HO BHYTPU HEE B 3TO BpEMs MPO-
WCXOISAT WHTEHCUBHBIE (HOpMOOOPA30BATEIBHBIE MPOIECCHl Pa3PyIICHUS
JUYMHOYHBIX OPTaHOB U TKAHEH M 3aMEHbI UX UMarnHajIbHBIMU. [10 OKOH-
YaHUU ATUX MEPECTPOEK MPOUCXOIUT MOCIETHS TUHbKA U BBUIET UMaro.

Puc. 41. MeTamopd03 HaCeKOMOTO € IIOIHBIM IIpeBpalleHreM: OTpsAf YelryeKpblibie
(1 - sivimna; 2 — IMYMHKYG 3 — KYKOJIKA; 4 — B3pOC/Ioe HaceKoMoe (1IMaro))

3. Meramop¢o3 acuuauu. JINUNHKY acuaui 10 BHEIIHEMY BHJy Ha-
MOMHHAIOT TOJIOBACTHKOB: OHU COCTOST M3 B3IYTOTO INEPEIHEr0 KOHIA M
Y3KOTO XBOCTa, Onarofapsi KoiebaHusIM KOTOPOTO JIMYMHKH TIABAOT (pHC.
42). B Tene TMYMHKY PE3KO PA3IMYAIOTCS JIBE TPYIITBI OPraHOB WITH 3a4art-
KOB: JINYMHOYHBIC U IIC(bI/IHI/ITI/IBHBIC. K HepBOﬁ OTHOCATCA: XOpAa, HCPBHAA
CHCTEMa, COCTOSIIIAS U3 HEPBHOI TPYOKH M MEPETHETO TaHIITHO3HOTO YTOJI-
ICHUs, 1 ABC PACIIOJIOKCHHBIC 110 0okaM OT XOpAbl MBIIICYHBIC JICHTBI. K
JMYMHOYHBIM OpraHaM OTHOCHTCS TakyKe HaXOJSIIMICS Ha MepeTHEM KOH-
1€ IPUKPENUTEIbHBINA aIapar, COCTOSIINM U3 YyBCTBUTEIBHBIX U JKEJe-
3UCTBIX OPTAHOB.
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Ko BTOpOIii rpynmne — neuHUTHUBHBIC: 3a4aTKU JABIXATEIBHOTO ara-
paTa, KMIIEYHUK, KOXKHbIE TTOKPOBBI, CepAIe U JApyrue oprausl. Jlnuu-
HOYHBIE OPTaHbl JIEKAT MPEUMYIIECTBEHHO B XBOCTE, a Je(OPMHUTHUBHBIC
COCPEIOTOYEHBI B TYJIOBHUIIHOM OTHeje. Tak Kak JUYMHOYHBIE OPTaHbl
HAuMHAIOT (YHKIIMOHUPOBATh Cpasy MOCe POXKIACHHUS JTUYMHKH, K 3TO-
My BpEMEHHM HUX pa3BHUTHE YK€ 3aBepuieHo. JleUHUTHBHBIE OpraHbl,
HAa000pOT, HAUMHAIOT (YHKIMOHUPOBATH TOJIBKO MoOcCie MeTamop(o3a;
MIOATOMY Y JINYUHKH OHU HaxoAsATCs B Oosiee WM MEHEE HeAOpPa3BUTOM
COCTOAHMM. JINUMHKM acuMui HE IUTAKOTCSA U HUMEIOT B OCHOBHOM pac-
CEJIUTENbHOE 3HAUCHHUE.

[lepuroa nmaBaHus TMYUHKH OOBIYHO HE MpeBbImaeT 2-3 auei. Yepes
HECKOJIBKO YacOB OHa MPUKPEIUISIeTCsl K cyOCcTpaTy MepeHUM KOHIIOM,
XBOCT €€ BTSTMBAETCS B TYJIOBMILE, XOpAa, MBIIILBI U HEPBHAs CHCTE-
Ma pacrnajaroTcsl Ha OT/IeJIbHbIe KIEeTKH U pe3opOupytorcsa. OT HEpBHOM
CUCTEMBI JIMYMHKU OCTAETCS JIMIIb HEeOONbIIas IPyMIa KJIETOK, 1aioas
Havayio Je(UHUTHUBHOMY HEPBHOMY TaHmiMio. Kommiiekc BHYTpEeHHHX
OpraHoB OyayIIei aciiuiuy U3MEHSET CBOE MOJIOKEHUE B IPOCTPAHCTBE:!
Ha CTaJUU JIMYNHKU POTOBON U KJI0AKaJIbHBIM CU(OHBI pacIOI0KEHBI Ha
CIMHHON CTOpOHE, T. €. OOpallleHbl KBEpXY, a B MEPBBI MOMEHT MOCIe
MIPUKPEIJIEHUSI OHU OKa3bIBAIOTCSI 0OpAIlIEHHBIMHU B CTOPOHY. 3aTE€M B Te-
yeHue 2-3 AHell BeCh KOMIUIEKC BHYTPEHHHMX OPraHOB ITOBOPAYMBAETCS
TaK, 4YTO CU(OHBI CHOBA CTAHOBATCS oOpalieHs! BBepX. JleduHuTUBHbBIE
OpraHbl 3aBEpIIAIOT CBOE PA3BUTHE U HAUMHAIOT (PyHKIIMOHUPOBATH HHO-
r7a B IEPBBIE XKe Yachl MeTaMop(o3a, a UHOTJA TOJIbKO Yepe3 HECKOIBKO
HezeNb. JTO 3aBUCUT OT TOT0, HACKOJIBKO XOPOIIO OHU ObUIM Pa3BUTHI y
JUYUHKH.

B meramopdose acuuauii obpaiaer BHUMaHHE PE3KO€ pas3rpaHu-
YeHUE U OTHOCHUTEJIbHAs HE3aBUCUMOCTb Pa3BUTHUS JINYMHOUHBIX U Jie-
(UHUTUBHBIX OpraHoB. Pa3Butue 1e(UHUTHBHBIX OPTaHOB MPOUCXOIUT
pPaBHOMEPHO, U HAacTyIUIeHHE MeTamop(do3a He BBI3BIBAET PE3KOI0 €ro
yckopeHus. JIMuMHOYHBIE € OpraHbl IOABEPrarOTCs YHUUYTOXKEHUIO
cpasy mociie MpuKperuieHus TuduHku. [loaTtomy metamopdo3 aciuanii
MOKHO Ha3BaTh KaTacTpo(uyecKuM U HekpoOuoTuueckum. [Ipu s3tom
HaJl0 OTMETHUTh, YTO BMECTE C XBOCTOM JINYMHKH MCYE3al0T U Hauboiee
XapaKTepHbIE YepThl OpraHU3alMU XOPAOBbIX. Takum o0pa3oM, OCHOB-
HOE coJiepkaHue MeTaMop@o3a acuANui COCTOUT B NMEPEXO/Ie K CUAsTUE-
My 00pasy KM3HHU U CBSI3aHHBIM C HUM YIIPOLIEHHUEM OPraHU3allNH.
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Puc. 42. TonoBacTMKOMOZOOHAS TMYMHKA ACHUANIT 1 ee MeTaMopdo3.
A. CobopHo IIaBaoas IMdrHKa. Bb. JIndnHka, IprKpenmuBIiasics K cybcrpary
U HavyaBIIasA MeTaMopdo3. B. 3aBepiueHne MeTaMopdo03a, COPOBOXK/AOIeecs YTPATO
HOJBIDKHOCTIL 1 CEHCOPHBIX CTPYKTYP: 1. X0pza, 2. HepBHast TPyOKa, 3. IOIOCTD ITIOTKIY,
4. CEHCOPHBIII ITy3bIPEK, 5. Jlerenepupyomiasd Xopyja.

4. Meramop(03 JTUUYMHOK MO3BOHOYHBIX. JIMUMHKN KPYTIIOPOTHIX,
TaHOM/IHBIX, TBOSKOIBIIIAIIMNX M KOCTUCTBIX PBIO, a Takke ampuomii B
OoublIel MM MEHbLIEH CTENIEHH OTIMYAOTCS OT B3pOCIBIX ()OPM, OHHU B
XOJIE pOCTa U Pa3BUTHS NMPETEPIEBAIOT CYIIECTBEHHBIE MTPEOOPA30OBAHMUS.

[TompoGHO m3yueHn meramopdo3 y ambudwmii. [Iporeccer metamopdosza
y pa3HbIX rpymi aMmpuouii UMEIOT 0COOEHHOCTH, YTO OTpakaeT cBoeOpa-
3151 UIX OHTOT€HE3a, BOSHUKIIKE B BOJIFOLUH. Y JTUUYMHOK OECXBOCTBIX aM-
¢ubuit Mmopdodusnonornueckre nepecTpoiku npu meramopdose Gonee
MHTEHCHBHBIE; OHU COOTBETCTBYIOT INIYOOKMM M3MEHEHUSIM B CBSA3HU C IIe-
PEXOIOM OT BOAHOM KU3HU KUBOTHOTO K HA3€MHOM.

[Tpu metamopdo3e ronoBacTUKa B JISATYIIKY BCE CUCTEMBI OPTraHOB
MOJIBEpraloTcsd TOW WM MHOW mepecTtpoiike (puc. 43, A). JiuHHbIE,
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pa3BeTBICHHBIE Hapy>KHbIE KaOpbl 3aKPHIBAIOTCS Pa3BUBAIOIIMMHUCA
XKaOepHBIMHU KPBIIIKAMH, KOTOpbIE aTpO(UPYIOTCS, U TOJOBACTUK HAUM-
HaeT JblaTh BHYTPEHHUMH kabpamu. Ko BTOpoii MonoBHHE JIMYMHOY-
HOM ’KM3HU HAauMHAIOT QYHKIMOHUpPOBATH jJerkue. [locie o6pa3zoBanus
#aOepHO! KPBILIKKA y OCHOBAHMS XBOCTA IOJIOBACTHUKA MOSBISAIOTCS 3a-
YaTKW 3aJHUX KOHEYHOCTEH, a 3aTeM M03aJy 3aJHell maphl KabepHbIX
YT BO3HUKAIOT 3a4aTKU NepeJHNX KoHeuyHocTel. Jlo meTramopdo3a oHn
OCTAIOTCSI 3aKPBITBIMH 5Ka0€PHON KPBIIIKOMN.

ITpu meTamopdo3e MPOUCXOAUT Pa3BUTHE JIETKUX, a BMECTE C HUMHU
U JIETOYHBIX apTepuil U BeH. 3aTeM pe30pOupyIOTCs BHYTPEHHUE Ka-
Opbl, Hcue3aroT xabepHble KPbIIKUH. OTKPBIBAIOTCA U OBICTPO pa3BUBa-
I0TCSl IepeJHNE KOHEYHOCTH, YCKOPSETCS POCT U 38 JHUX KOHEYHOCTEH.
BcenencTBrue u3MeHeHus B IPUTOKE KPOBU K Pa3HBIM 4acTsAM TeJa, 0CO-
OEHHO BCJIE/ICTBUE YCUJIEHHOTO POCTa 3aJHUX KOHEYHOCTEH, MPOUCXO-
JTUT Pe30pOIHS KIETOK XBOCTOBBIX MBIIII, XOP/bl, aTpOdUst TUUUHOY-
HOT'O XBOCTA.

Bonbume npeo6pa3oBaHus COBEPIIAIOTCS B KUIIEYHUKE, OH YKOPauHU-
BaeTCsl, MPOUCXOJAT TUCTOreHeTHUEeCKHE MpeoOpazoBanus. PekoHcTpyu-
pyercs roiioBa, popMHpyeTcs CpeHee YXO0, pa3BUBAIOTCS CIE3HbIE JKe-
ne3bl BeK. M3MeHsieTcst cTpoeHue 4entocTell 1 ueperna, oTrajiaioT KB U
poroBbie 3y0Obl, CUIBHO BBIPACTAIOT IJ1a3a.

Ckernet mojiBepraeTcsi Takke OOJbLINM, HO 0oJiee MEeAJIEHHBIM TIpe-
00pa30BaHMUSIM — IMPOUCXOAUT OKOCTEHEHHE XPSAIIEBBIX YacTel 1 odpa-
30BaHME HAKJIAJHBIX KocTel. M3MeHeHHs B MOYENoJOBOM alapare U
CTPYKTYPE KOXH.

Cpenn xBocTtateix ampuOuil 0coOblii UHTEpEC MPEICTABISAET AKCO-
JOTJIb, SIBJISIOIIUNACS TUYMHOYHON cTazueil aMOucTOMbI (MEKCUKAaHCKOM
xBocTtaToil ampuodun) (puc. 43, b), spustonuiics y1o0HBIM 00BEKTOM
THUCTOJIOTMYECKHUX M YMOPUOJIOTHYECKUX UCCIIeI0OBaHUH. AKCOIOTIb, CO-
XpaHsis TMYUHOYHYIO OpPTaHM3aLMI0, IPUOOPETAET CIOCOOHOCTh K pas-
MHO)KEHHIO. JTO SIBJIEHUE TOJYYNUIIO HA3BaHUE HEOTEHUU.

[IyTeM MHOTOYMCIIEHHBIX U Pa3HOOOPA3HBIX OMBITOB JOKAa3aHO, YTO.
Metamop(}o3 ampuoOun cBs3aH C AEATEIBHOCTHIO IIUTOBUIHOM JKEJIe3bl.
DTOT mpoliecc BO3MOXKEH TOJIBKO MPH yCIOBUM (YHKIHOHAIBHOU 3pe-
JIOCTH BCEW CUCTEMBI: TUIOTAJIaMyC — TUIIO(HU3 — LIUTOBUIHAS JKeJe3a.
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Puc. 43. Metamopdo3s ampubmit: A — 6ecxBocTbix (Rana pipiens):

1 - ronoBacTux nepen Metamop¢o3oM, 2 — HauabHasA ¢asa MeTamopdosa
rojI0BacTyKa (POCT 3alHUX KOHEYHOCTeI), 3 — Ipope3bIBaHle NepefHIX KOHEYHOCTeI,
yMeHblIIeHe XBOCTOBOTO I/IABHMKA, 4,5 — 3aK/II0YNTeNbHbIe CTafuy MeTaMop$o3a,
HOCTeIIeHHOe-I0SIB/IeHNe OpraHusayy Aryky; b — xsocrarsix (Pleurodeles waltlii):
1 - MMYMHOYHAA CTa[ys B 3aBepLIeHHOIT popMe, 2, 3, 4 — IOCTeIIeHHOE MICYe3HOBEHNE
Hapy>XHBIX >Kabp, M3MeHeHe XBOCTOBOTO IUIABHIKA.

BOl'[pOCLI AJad CaMONMOAIrOTOBKM

1. OcHOBHBIE NIEPUO/IBI PA3BUTHUSI OPTaHU3MOB.

2. Oco0eHHOCTH MPSIMOTO U HE MPSIMOTO Pa3BUTHUSL OPTaHU3MOB.
3. Metamopd03 UITTOKOKUX

4. Metramop(}o3 HaCEKOMBIX.

5. Meramopdo3 acuuuii.

6. MetaMop$03 HU3MINX TTO3BOHOYHBIX.

Pexomennyemas smreparypa: OcH. 1, 2, 6; Jlon. 5-7, 8, 9, 15, 17,
19, 30.
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3AHSATUE N29

Tema: PazBuTne KOCTHOM TKaHH (OCTEOTEHE3).

Hean 3ansaTus: [To3HakoMUTBCS ¢ 0COOCHHOCTSIMH OCTEOTeHe3a Ipy0o-
BOJIOKHUCTOM KOCTHOW TKaHU U TPyO4aToil KOocTel y IMOpHOHA MIIEKOITUTA-
IOLIETO.

N3yunTh 1 3apucoBaTh MUKPOIPENAPATHI:

Ilpenapam Nel. PazButue KOCTU Ha MECTE IMOPHOHAILHOM COCIMHU-
TEIHHOU TKAHU — Me3eHXMMa (HIKHSS YETFOCTh 3apO/IbIlia CBUHBH) (OKpa-
CKa T€MaTOKCUIIMHOM U 503UHOM) (pHC. 44).

Puc. 44. TIpsiMoit octeorenes (pasBuTiie KOCTY 13 ME3EHXMMBI):
1 - Me3eHXMMHBIe KJIETK, 2 — OCTEOT€HHBII OCTPOBOK, 3 — 0CTEOOIACTHI,
4 - 0CTeOLMTHL, 5 — OCTEOKIACT, 6 — KOCTHBIN MaTPUKC.

3ananme. VM3yunuts 1 3apucoBaTh GparMeHT MUKponpenapara. O6o-
3HAYUTh HA PUCYHKE: KJIIETKH ME3EHXHUMBbI, OCTEOT€HHBI OCTPOBOK, KOCT-
HBIA MaTpHUKC, OCTEOLUTHI, OCTEOOIACTHI U OCTEOKIACTHI.

Ha muxponpenapare npu MajoM YBEIWYEHMM HAWTH OCTEOr€HHBIE
OCTPOBKHM BHYTPHM TKaHU Me3eHXMMbl. OOpaTuTh BHHMaHHe Ha OGa3odu-
JIMIO UTOIIa3Mbl OCTEOTEHHBIX KJIETOK, KOTOpasl YKa3bIBaeT Ha BHICOKHIA
ypOBEHb cUHTe3a Oernka. KieTku Me3eHXUMBbI pacionokeHsl pbixio. Kpo-
M€ OCTEOTeHHBIX OCTPOBKOB B ME3EHXUME MOYKHO YBUJETh 30HbI (POPMHU-
POBaHHUs KallUJIPOB.
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KocTHoe BemniecTBO OKpalieHo 303MHOM B pO30BbIi 1BET. B HEM Haxo-
JSTCS TOOAMHOYKE 3aMypPOBaHHbBIE OCTEOLUTHI. [10 MOBEpXHOCTH KOCTHOTO
MaTpHUKca pacroaraercs cioit octeodnactoB. Ha Mukponpenapare Haiam-
T€ 30HBI pe30pOIIMK KOCTHOTO MaTpUKCca OCTEOKIACTaMH U KPYITHBIMU MHO-
rOsIEPHBIMU KJIE€TKaMU, TUIOTHO MPUMBIKAIOIIMMHU K KOCTHOMY MaTpPHKCY.

Ilpenapam Ne2. Heripsimoit ocTeorenes KocTH (TpyOuarast KOCTb 3apo-
JIBIIIIA CBUHBH) (OKpacka reMaTOKCHIIMHOM M 03HHOM) (puc. 45).

sl

b ..'."-."' ';ﬁ‘f-\
S L o

Puc. 45. Pa3Butie KOCTM Ha MecCTe Xpsliia (HeIIpsMOIl OCTeOTeHe3s):

1 - pnadus: 1.1 - HagKoCTHMIA, 1.1.1 — OCTe OreHHBbIIT CI0¥ (BHYTPEHHUIT CTI0V
HaJKOCTHUIBI), 1.2 — IepUXOH/pabHOE KOCTHOE KOMbIIO, 1.2.1 — oTBepcTHe,
1.3 — ocTaTKy 0OBI3BECTBICHHOTO XPALIa, 1.4 — 9HJOXOH/paTbHas KOCTb,

1.5 - KpOBEHOCHBIE COCYABL, 1.6 — GOPMUPYIOIINIICS KOCTHBII MO3T; 2 — SIIM(U3BL:
2.1 - HaXpAIIHKIA, 2.2 — 30HA II0KO4, 2.3 — 30Ha npomudepanyn (C KOJTOHKaMM
XOHAPOLUTOB), 2.4 — 30Ha runepTpodun, 2.5 — 30Ha KanbLuduKam;

3 — cycTaBHasA CyMKa.
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3apganme. M3yunts u 3apucoBarh (pparmMeHT MUKponpenapara. Cue-
nath 0003HAUEHUsI HA PUCYHKE.

3ananme. V3yunThb 1 3apucoBaTh CXeMy OCTE€OreHe3a TpyodaTon KOCTH
3aponpliia (HenmpsiMoil octeorenes) (puc. 46). OO603HAYUTH HA PUCYHKE:
XpslIeBble 3MU(U3bI, KOCTHYI0 MaHXXETKY, KOCTHOMO3TOBYIO IIOJIOCTb,
30HY DHIOXOHIPAITBFHOTO OKOCTEHEHHs, CTOJOWKH XPSIIEBBIX KIETOK,
0CTe00IacThl, OCTEOLUTHI, OCTECOKIIACTHI, HAKOCTHUILY.

O o N &y

Puc. 46. Cxema HelpsIMOTO OCTeOTreHe3a:

1 — HaAXpAILIHNUIIA, 2 — BTOPUYHbIE IEHTPbI OKOCTEHEHN, 3 — aIMpU3apHBII XL,
4 - snudusapHas NIACTUHKA, 5 — IEHTP IMePBUYHOIO OKOCTeHeHMs (rybuaras KOCTb),
6 — BpacTaoLil B KOCTb COCYJl, 7 — KOCTHOMO3IOBas IOJIOCTb, 8 — HA/IKOCTHUIIA,

9 — nmepmocTanbHasA KOCTHAs MaH>KeTKa.

Henpsimoii (SHXOHIpaNbHBIN) OCTEOTeHE3 MPOUCXOAUT B COCTOSIIEM
Y3 THAJIMHOBOTO XpsIlla 3adaTke Oyaylier KocTH (XpsiieBasi Mojielns). B
XO0JI€ ATOTO Mpolecca 00pazyroTcs JUIMHHbIE TpyOuaTbie KocTh. Mopdore-
HeTnueckue Oenku koctu (BMP) nnayumpyror sHXOHApaNbHBINA OCTeOre-
He3. B sHXOH/paIbHOM OCTeOreHe3e BBIJCISAIOT JBa dTana: 00pa3oBaHue
MEPBUYHBIX, @ 3aT€M BTOPUYHBIX IIEHTPOB OKOCTEHEHHs. Xl HE Ipe-
BpalllaeTcsi B KOCTb, a 3aMeniaercs €t0. C KpOBEHOCHBIMU COCyJaMH B
XPALLIEBYIO MOJIEJIb POHUKAIOT OCTEOreHHbIE KIeTKU. OCTEOKIIacThl pas-
OMparoT MMHEPAIN30BAHHBINA XPALIEBON MaTPHUKC, a OCTEOOIACThI CTPOST
KOCTHYIO TKaHb.

LeHTPBI OKOCTEHEHMSI.
IlepBuuHbIii (AIMadu3apHBIA) HEHTP OKOCTEHEeHUs1 00pa3yeTcst B X0/1e
CIIEJTYIOLINX COOBITHI: YCUIIEHUE KPOBOCHAOKEHNSI HAAXPAIIHULIBI B XpLIe-
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BOI MOJIE/ M — NOBBILIEHHE PO, — KOMMHUTUPOBAHHE CTBOJIOBOM KIIETKHU CKe-
JIETHBIX TKaHEH B OCTEOr€HHOM HAllpaBI€HHUHM —> TIOSBJICHHUE OCTE00IacTOB
— 00pa3oBaHe rpyOOBOIOKHICTOM KOCTHOM TKaHH (KOCTHAsi MaHXKeTKa) B
cpemHer yacTu quadusa myTéM BHYTpHUMEMOpaHHOTO ocTeoreHesa. [lapar-
JIETBHO B LIEHTPAIBHOM YacTH XPSIIEBON MOJIEIH MPOUCXOAAT TUIIEPTPODUS
XOHJPOLIUTOB, UX JIETeHEepalys, OObI3BECTBICHNE MAaTPHUKCA, CIIUSHHUE JaKyH
XPSILIEBBIX KJIETOK U 00pa3oBaHHe MonocTeid. OCTeoKIacTbl KOCTHOM MaH-
KETKU Pe30pOUpPYIOT MEPBUYHYIO KOCTHYIO TKaHb, YTO MPHUBOIUT K 00pa3o-
BaHUIO ITyTEH, IO KOTOPBIM KPOBEHOCHBIE COCY/bI, OCTEOT€HHbIE U JpYyIrHe
KJIETKH ME3EHXMMHOTO TPOUCXOXKAECHHS MPOHUKAIOT U3 HAJIKOCTHHUIIBI B 00-
pazoBaHHBIE MpU THOENH Xpsiia nonocTy. uddepeHipoBka TPOHUKIINIX
B LICHTP XPSIIEBON MOJIEIN OCTEOTeHHBIX KJIETOK MPUBOIUT K 0Opa30BaHUIO
KOCTHOH TKaHH. B naduse nepBuyHast KOCTHAs TKaHb 3aMeEIAeTCs KOMITaKT-
HBIM BelecTBoM. KocTHOMO3roBasi mosiocts (hOpMUPYETCs B PE3YNbTATe aK-
THUBHOMW Pe30pOLIMH OCTEOKIACTaMH KOMIUIEKCA «KaJIbLMHUPOBAHHBIN XPAILL
— KaJIbLIUHUPOBaHHAas KOCcThy. OOpa3oBaHHas paHee KOCTHAsI MaHKeTKa yToJl-
IIAETCs M PACTET 1O HAIMPABIICHUIO K U (U3aM.

Bropuunblii (3nudusapHblii) HeHTP OKocTeHeHus1. B snudusax oc-
cU(UKaLNS TPOTEKAET AHAIOTHYHO (POPMUPOBAHUIO AUAPHU3APHOTO LIEHTPA
OKOCTEHEHHMSI, HO Ha MECTE NMEPBUYHON KOCTHOM TKaHU 00pa3yeTcs ryodaroe
BemiecTBo. Korga HOBoOOpa3oBaHHAs KOCTHAs TKaHb 3allOJHUT BECh SIH-
¢bu3, xpsieBas TKaHb OCTa€Tcs B BUJE Y3KHUX MOJIOCOK TOJIBKO Ha MOBEpPX-
HOCTH 3Mrdu3a (CycTaBHOM XPSIILT), a TAKKE MEXKITy AMU(PU30M U 1uaduzom
(MeTadu3om) B BUIE MMPU3APHON XPSILIEBON MIIACTUHKY.

BOl'[pOCI)I AJidd CaMOIIOATOTOBKM .

1. Ilpsamoii octeorene3. Pas3BuTre rpyOOBOJIOKHUCTOM KOCTH M3 Me-
3eHXUMbl. OCTEOTE€HHBIN OCTPOBOK.

2. KocTHble KIETKH: 0cTe001aCThl, OCTEOLMTHI, OCTEOKIIACTHI.

3. Henpsimoii ocreorenes. Pa3Butue koctu Ha mecte xpsiia. L{eHTpsl
OKOCTCHEHHUS (TICPBUYHBIN, BTOPUIHBIN ).

4. 3ona nepBuyHOro okocteHeHus. KoctHast ManxkeTka. HaakoctHuiia.

5. @opMHUpPOBaHUE KOCTHOMO3TOBOM MOJIOCTH. 30HBI BTOPUYHOTO OKO-
CTEHEHHUS.

6. Pereneparus kocrteil.

Pexomenayemas saureparypa: OcH. 1, 2, 6; [Jon. 5-7, 30.
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3AHSATUE N210
Tema: KpoBeTBOopeHue.

Hean 3ansiTusi: V3yuuTh ¢ MOMOIIBI0 MUKPOTIPEIAPATOB CTPYKTYPHBIE
0COOCHHOCTH KJIETOK KPaCHOTO KOCTHOTO MO3Ta.

N3yuuth 1 3apricoBaTh MHUKPOIIPEMApar:
Ilpenapam Nel. Muenounnas TKaHb (KpaCHBIM KOCTHBIN MO3T) (OKpa-
cka a3yp Il-no3un) (puc. 47).

Puc. 47. Cxema CTpOeHNs1 KpaCHOTO KOCTHOTO Mo3ra (Mye/ToniHasl TKaHb):

1 - kyIeTKM cTpoMBL: 1.1 — peTuKy/IApHas KIeTKa, 1.2 — >kupoBas kieTka (afuIonur),
1.3 — maxpodar; 2 — reMoII03THNYECKIE KIeTKIL: 2.1 — OmacTHbIe GOPMBI,

2.2 — Merakapronut, 2.3 - apurpobnact 6a3odpubHbliL, 2.4 — apuTpobIaCT
HOIMXPOMATOGUIBHBLIL, 2.5 — 3pUTPOOIACT OPTOXPOMATODIIIBHBIIL, 2.6 — 3PeIblil
IPUTPOLNT, 2.7 — IPOMUENIOLNT, 2.8 — MUETIOLUT, 2.9 — MeTaMuenonuT (OHbI),

2.10 - 3penble TpaHyIOLUTHL, 2.11 — IMMQOLNTDL; 3 — CUHYCOUJ, COTeP KAVl 3pesible
(dbopMeHHbIE 57TeMEHTBI KPOBA.
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3ananme. M3yuntsb u 3apucoBaTh KPACTHBIM KOCTHBIA MO3T (MUEIIOHI-
Hasl TKaHb). 3apUCcOBaTh BCE BUIbI MIEHTU(UIIUPOBAHHBIX KJIETOK KpaCHO-
ro KOCTHOTo Mo3ra. [Ipu 0ombIoM yBeTMUeHUH HAUTH pa3InYHbIe KJIETKH
TFeMOITO3TUYECKUX PSJIOB.

bnactHas kimeTka KpacHOro KOCTHOTO MoO3ra (NIpoMHueno0iacT, mpod-
pUTPOOIACT U Ap.) — OYEHb KPYIMHas KJIeTKa ¢ OOJIBIINM CBETIIBIM SAPOM
u 2-3 sapsimkaMu. [urtornasma 6e3 rpanyin, B Buae obonka. PasnoBua-
HOCTH 0JacTOB HEBO3MOKHO HACHTU(PHUIIMPOBATH HA CBETOONTHYECKOM
YPOBHE.

KneTtounble aeMeHThl paHHUX CTaIui reMOI033a — CTBOJIOBBIE U IO-
nyctBosioBeie kietku tunos I, I1, 11l mo mopdonoruu, pasmepy u okpacke
HE OTVIMYAIOTCS OT MaJIbIX JTUMQOLUTOB U JPYT OT JpyTa.

HelitpodunpHelii MeTaMuENIOUT uMeeT OOOOBHAHOE SAPO, a3ypo-
¢bunbHbIe TpaHyibl. BuaHsl 6os1e no3aHue GopMsbl ¢ MOJIKOBOOOPA3HBIM U
HaJIOYKOSAEPHBIM SJIPOM.

[Ipomuenonutr — Menpde MHeNo0IacTa, UMEeT KpymHoe supo, 1-2
AIpBIIIKAa U c1a000a30(pUIbHYI0 IMTOIUIA3My C HEOOJBIIMM YHCIOM
a3ypopoduIbHBIX TpaHyl (JIU30COMBI). Pa3nuyaloT MpPOMHUETONUTHI:
HEUTPODUIBHBIN, OKCUPUIBHBINA U 6a30(QUIIbHBII.

MuenommuTel UIMEIOT TeMHOE CPEepUUecKoe SAPO W OOJIBIIOE YHUCIIO
rpanya. ¥ METaMUENOIUTOB (IOHBIX) — 000OBHIHOE TEMHOE SIAPO U OOIb-
10€ YKCIIO FPaHyJ B IIUTOIUIa3Me. Melbue yeM MUETOLUTHI.

bazo¢unbHeIi 5puTpobIacT — KpynmHast KJIeTKa CO CBETJIBIM SAPOM U
6a3o¢uiapHON nHUTOIIa3Mou. [ monmuxpomMaTo(priIbHOTO SpUTpobdIacTa
XapaKTepHO TeMHOE cepuueckoe sJIpo U IMTOoIIa3Ma ceporo 1pera. B
OCTPOBKAax 3pUTPOLUTOI033a OO0JIbIIE BCEr0 OKCHU(PMIBHBIX 3pUTpoOIIa-
CTOB, KOTOpBIE MEJBY€, YeM OCTalbHble BUABI KJIETOK. L{uTomnasma mx
CWJIBHO OKCHU(HIIbHA, SIAPO MaJEHbKOE TEMHOE, PACHOIOKEHO SKCIEH-
TpuuHO. Ha cBeTOONTHYECKOM YPOBHE PETUKYIIOLMT HE OTIIMYAETCSI OT dPH-
TPOLUTA.

MerakapuouuT — camasi KpylHasi KJIeTKa KpacHOro KOCTHOTO MO3ra,
MMEEeT HEMpPaBWIbHYIO (pOpMy U KPYITHOE J10JIB4aTOe Aapo. Merakaprorur
nyTeM (parMeHTallud LUTOILIa3Mbl (POPMHUPYET TPOMOOUUTHI (KPOBSIHBIE
IUIACTUHKHM). B 1uTomiame MerakapuonuTa MHOTO MEJIKUX I'paHyd (a3ypo-
(bubHAs 36pPHUCTOCTB).

MoHo061acTbl U TPOMOHOILUTHI — KPYIIHbIE KJIETKH, [IUTOIUIa3Ma 0azo-
¢uibHa. Y IPOMOHOIMTA 3€PHUCTOCTD IIUTOIIA3Mbl HA MTO3/IHUX CTATUIX.
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Masbie TUMQOLUTHI — METTKHE KIIETKU C TEMHBIM SIAPOM U 06a30(Uib-
HOM MpuCTEeHOYHOM 1uToIUIasMoi. Ha manbix 1MMQoLNUTOB BHEIIHE MO-
X0k cTBONIOBBIE AneMeHThl [-1I-III Ki1accoB KpacHOro KOCTHOTrO MO3ra.
B-mum@ormtet 1 T-muMpOIUTH Ha CBETOONITUYECKOM YPOBHE HE UACHTH-
¢bunmpyorcs.

B mpouecce n3yueHuss KpaCHOro KOCTHOTO Mo3ra 0co00e BHUMaHUE
o0paruTe Ha CTPYKTYPBI CTPOMBI KPACHOTO KOCTHOTO MO3Ta — KalUJUISAPBIL,
PETUKYISPHBIE KJIETKU, )KUPOBBIE KIIETKH.

Knetku pa3nuuHbIX TEMOMOITUYECKUX PAIOB (IPUTPOIUTOIOI3A,
TUM(DOITUTOTION3a U JIp.) 00pa3yIoT CKOIUICHUSI — OCTPOBKHU. Tak, BOKpYT
Makpodara 1Mo mepuMeTpy pacroiaraloTcs BCe MPEIIIeCTBEHHUKU dPH-
TPOLMTOB, @ B OCTPOBKE MHEIOLMTON033a — KJIETKH IPaHyJIOIUTONOITH-
YECKOI0 psza.

BOHpOCbI AJd CaMOIIOATOTOBKM

1. Ponb Me3eHxumbl B KpoBeTBOpeHUU. CTpyKTypa Me3eHXUMbI. Me-
3€HXUMHBIE KJIETKH.

2. YautapHasi TEOpHUsi KPOBETBOPEHHSL.

3. KpacHbIil KOCTHBIN MO3T, ero cTtpoeHne u ¢pyHkiuu. CTpoma Kpac-
HOT'O KOCTHOT'O MO3ra.

4. YapTpacTpyKTypa CTBOJIOBBIX KJIETOK, UX POJIb B KPOBETBOPEHHH.
[IponcxoxaeHre CTBOJIOBBIX KIETOK.

5. DMOpHOHATBHBIN TEMOTI033 Y YETOBEKa.

6. DpuTpouuTonod3. KiaeTku 3puTporuTornosITHYeCKoro psija, ux 0co-
OEHHOCTH.

7. I'panynouurtonon3. KieTku rpaHynonUTONOATHYECKOTO Psiaa, UX
0COOEHOCTH.

8. Jlumdonmronoss. MonouuTomnod3. KieTku u ux cTpyKTypHBIE 0CO-
OEHHOCTH.

9. TpombonuTonos3. TpombOonuTsl. Ponb TpoMOOIMTOB B reMocTase.

10. KpoBeTBOpHBIE OpraHbl U KPOBETBOPEHHUE Y KUBOTHBIX.

Pexomennyemas aureparypa: OcH. 1, 2, 6; [lon. 5-7, 30.
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3AHATHUE Ne1 1

Tema: Pa3Butre noKeIyI0YHON KEIE3bI.

Heas 3ansaTus: [lo3HakoMUTbHCS ¢ 0COOEHHOCTSIMH PAa3BUTHS MTOJDKEITY-
JIOYHOU JKEJIE3BI.

3anafme. I/I3y‘{I/ITL TeOpeTI/I‘-ICCKI/Iﬁ Martcepuall, IO3HAKOMBTECH C IIPO-
HECCOM Pa3BUTHUA HO)I)KCHYI(O‘IHOfl KCJIE3bI MJICKOITUTAIOIINX.

[Tomxenynounas xenesa (I1DK) — opran cmemaHHO#M cekpeluu, cocTo-
ALUN 13 3K30KpUHHOW M 3HIOKpUHHOW vacteil. IDK sBnsercs opranom
SHAOAECPMAIBHOIO TIpoucxokaeHus. llepen opraHoreHe3oM mnon BIHs-
HUEM CHTHAJIbHBIX MOJIEKYJ KHIIeYHas TpyOka (3Haonepma, oOpa3oBaB-
nrasi TpyOKy) MozBepraeTcsi KOMIapTMEHTAIU3alul Ha crenuduyueckne
Y4YacTKH, JAOLIME Hadajao Pa3IMYHbIM 3HIOACPMAJIbHBIM OpraHaM BIOJb
JIOPCO-BEHTPAJIbHON M aHTepuo-noctepuopHon ocer. IDK passuBaercs B
o0nacTu mepenHei yacTu 3HA0AEPMBI (Ha TPaHULIE COSTUHEHUS MepeIHen
W CpeHEeH JacTei), U3 IByX MaHKPEaTUYECKHUM 3a9aTKOB — JOPCATbHBINA U
BEHTpaJIbHbIN. JlOpcanbHbIN 3a4aTOK MOSABISETCS HECKOJIBKO PaHbIIE, YeM
BEHTPAJIbHBIN, HO MPOLIECC UX PA3BUTHS MPAKTUYECKU OIMHAKOB.

JlopcanbHbIil MaHKpeaTHYeCKUi 3a4aTok (HOpMHUPYETCs, KaK yTOJIIIE-
HUE J0PCAJIbHOI CTOPOHBI KUIIEYHON TPYOKHU. DTOT YTOJIIIEHHBIN AHUTE-
TV BBITITYMBAETCS (MHBArMHALIMS) B OKPY/KAIOLIYIO SHI0JIEpMY ME3CHXH-
My. [To3:xe aHanornyHblie NpoLEeCcCh MPOUCXOAT Ha BEHTPAIIBHOW CTOPOHE
KUIIEYHON TpyOKu, opMHUpYsl BEHTpalbHbIM 3ayarok. KieTku 3auaTkoB
JeNSTCS, 3a4aTKU PacTyT U Pa3BETBISIIOTCS, MEXKIY KIETKAMU SIUTENUS
HOSBJISIIOTCS MUKPOIOJIOCTH, KOTOPBIE CIUBAIOTCS MeX Ty co0oii. Kureu-
Has TpyOKa MOBOPAYMBAETCS, YTO MPUBOIUT K COMMIKEHUIO 00OMX TaHK-
peaTUYECKUX 3a4aTKOB; BIIOCIIEICTBUM OHH COJIBIOTCSA B OJUH OpraH. 3a-
YaTKU MPOJIOJIKAIOT PacTH U PAa3BETBIATHCA, (POPMUPYS Pa3BETBICHHYIO
CETb, C MOJIOCTSIMU, OTPAHUYEHHBIMU TAHKPEATUYECKUM dIIUTENNEM. Brio-
CJIEICTBUU «BEPXYILIKW» Pa3BETBICHUN Aal0T HA4yajo allMHAPHBIM (CEeKpe-
TOPHBIM) KJI€TKaM SK30KPHUHHOM YaCTH MOKETYT0UHON JKele3bl, IOJIOCTH
(bopMUpPYIOT BBIBOAHBIE TPOTOKHU. OT pa3BETBICHHOIO MUTEIHUS B CTOPO-
HY ME3EHXUMBI OTAEISAIOTCS KIETKU. DTO SHAOKPUHHBIE KJIETKU, KOTOPbIE
00BbEeIMHSAIOTCSA B SHOKPUHHBIE OCTPOBKH, KOTOPbIE M03%Ke 00bETUHATCS
B OoJiee KpymHbIE CTPYKTYphl — ocTpoBKHU Jlanrepranca. B mporuecce on-
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TOT€HEe3a MOMHUMO OIUCAHHBIX MOP(OJOTHUECKUX M3MEHEHUH MpPOHCXO-
JSIT TIPOLIECCHI KIETOYHOU AU PepeHnanuu, pe3yabTaToM Yero sBiIseTcs
(hopMupOBaHUE Pa3IMYHBIA THIIOB KJIETOK (CM. BBIIIE), CBOWCTBEHHBIX
ocTpoBkaM JlaHrepranca 1 5K30KpUHHON 4acTH MOJHKETYI0UHOM JKeJle3bl.

3ananue 1. [lognumure pucyHok 48. OTBeTbTE Ha BOIPOCHI MOJ
PUCYHKOM.

Kaxoit mpouiecc orobpaxeH Ha pucyHke 487

Ha xaxoif Hezmene sMOPHOHAIEHOTO Pa3BUTHUS YEIOBEKA, TPOUCXOIUT
JaHHBIN npouecc?

UYro sBisieTcs pe3ynbTaToM 3TOro npouecca?
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3aganue 2. PaccMOTpuTE PUCYHOK OTpaKaroOIIUN pa3BUTHE IMOJKE-
JTyAOYHOM skeJie3bl MitekonuTamux (puc. 49). O003HaYbTE: TOJOCTH B
CUCTEME Pa3BETBICHHOTO IIUTENHS, «BEPXYIIKI» OTBETBICHUH, alluHAp-
HBIC KJIETKHW, JCJIaMUHHUPYIOIINEC DHIOKPUHHBIC KIICTKH, O6p330BaBIHI/IeCSI

SHAOKPHUHHBIC OCTPOBKHU. HOKa)KI/ITC, TAC HAXOAUTCS MaHKPCATUYCCKasA
ME3CHXHMaA.

JOpCAIBHAS CTOPOHA

| 1
/ 2o ,4} Q»u SHIOIEPMA,
8
| aHpmomepma/KuIICHHAS TPYOKa i /I mepemmsit yacts
e, R
BCHTpAJIbHAs CTOPOHA
v
JIOpCaTTBbHBII
3a4aTOK
v
HMHBATHHALIS
SIIUTETHUS
Pa3BETBIICHUE
PCTHaA
_KHMIUKa
& TTFFFFFF TR
v depeHuparms

OCTPOBKH aLIUHYC

Current Opinion in Genetics & Development

Puc. 49. Pasutuie mopKeny09HONM >Ke/le3bl MIEKOIUTAIOINX
(pa3BuTHe [OpCaIbHOTO MAHKPEATUYIECKOTO 3a4aTKa).
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3ananmue 3. CpaBHHTE CTPOCHHE MOHKETYIOUHOMN XKelne3bl J[anno-pepro
u yenoseka (puc. 50). Mcxons u3 pucynka, o0ocHyiTe, mouemy Jlanno-pe-
PHO SIBISIETCS yIOOHOM MOJIENBIO ISl UCCIIEIOBAHMUS PA3BUTHS MOIKEITYI0U-
HOM >KEJe3bl.

TIODKCITyAOYHA KEIIC3a YCIIOBCKA

OCHOBHOM

JBCHAALIATUIICPCTHAS
Kuka Qo-cels O d-cells
OpB-cells QPP cells
OCTPOBOK
Jlanrepranca

TMODKEITyA04HAsI JKene3a Janvo-pepro,
HUMMYHOT'UCTOXUMUYECCKOC UCCIICAOBAHUEC

CarbA - kapbokcurnernTrasa, auuHAPHBIC KICTKU
Ins - uncynuH, GeTa-KICTKH

Glu - mirokaroH, anb(a-KieTku

Sst - coMaTOCTATHH, AENBTA-KICTKU

Puc. 50. Crpoenite IOKeTYLOYHOI XKele3bl YeloBeKa (BepXHuMil 6710K)
u Jauno-pepno (5 [Hell ocre OIIOfOTBOPeHN:) (HVDKHMIL 67I0K).
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3aganue 4. Vccnenosarh, Urpaer Jid MaHKpeaTHUeCcKas ME3eHXUMa Ka-
KyI0-HHOYZIb pOJTb B TIpoliecce (OPMHUPOBAHUS TTAHKPEATHUECKOTO 3a4arka.
Kakue skcriepiMeHTBI BBl MOJKETE TIPEATIOKUTH [Tl paOOTHI B TOM HaIlpaB-
JIeHun?

PaccmotpuTe npennoxkeHnbie pucyHku. Ha pucynke 51A noka3ana nas-
KpeaTu4eCcKyIo TKaHb, KOTOpasi pa3BUBAJIACH €X VIVO B OTCYTCTBHE MTaHKpea-
TUYECKON Me3eHXxuMbl. Ha pucyHke nmokaszana 51b mankpearndeckasi TKaHb,
KOTOpasi pa3BUBANIaCh B MPUCYTCTBUU Me3eHXMMbI. O0a ydyacTka momBep-
JTUCh UMMYHOTHCTOXUMHUYECKOMY OKPAIIMBAHHUIO C HUCIIOJIb30BAaHUEM aH-
TU-aMUJIa3bl (aMUIa3a BbIIETSAETCS allMHAPHBIMU KileTKaMu). CpaBHUTE 3TH
PUCYHKH U cziesiaiite BbIBO. [Ipenioskure JOMOTHUTENbHBIA HKCIIEPUMEHT,
KOTOPBIN OBbI MONTBEPAMI 3HAYCHUE ME3EHXUMBI B IMPOIECCE PETyISIIUN
pasButus U nuddepeHanuy KICTOK MOHKETyI0THOMN JKEIe3bl.

Puc. 51. [TaHKpeaTnyeckas TKaHb, pa3BUBABILIAsACA B OTCYTCTBME (A)
u B npucyrctBuu (Bb) mesenxnmsl (o Ahlgren et al, 1997).

Bonpocsl /151 caMONOATOTOBKH:

1.Pa3BuTHE TPOM3BOAHBIX HKTOAEPMBI (OpPraHOB HEPBHOM CHUCTEMBI,
OpraHOB CiTyXa, 3pCHUs, paBHOBECHS U OOOHSHHUS ).

2.PazBuTHe TPOM3BOAHBIX SHAOACPMBI (KUIIEYHON TPYOKH, JIETKHX,
MIEUEHU, MOKEITYJOYHON KENe3bl).

3.Pa3BuTHe NpOU3BOAHBIX ME30JEPMBI (CEp/LIa, TOYEK, TONEPEYHOIIO-
JI0CAaTOW MYCKYJIaTyphl M TAPHBIX KOHEUHOCTEH ).

Pexomennyemas saureparypa: OcH. 1; on. 26-28, 30, 31.
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3AHATUE Ne12

Tema: ['eneTnka pazButus. OMOPHOHAIEHOE PA3BUTHE JIPO30(UITHI.

Heab 3anaTus: [lo3HAaKOMUTBCA ¢ OCOOEHHOCTSMU MYIIKH-APO30-
(buIIbl, KaK MOJIEIBHOTO 00BbEKTa B OMOJIOTMH Pa3MHOXKEHUS U PA3BUTHS.
Paccmotpers panHuii SMOpHOreHe3 apo30(uiibl; €ro KOHTPOJIb FE€HETH-
YECKOU MPOrpaMMOi.

3apganue. M3yunts TeopeTHUECKUl MaTepHal, MO3HAKOMBTECH C IUIO-
NoBOM my1ikoil Drosophila melanogaster, kak MOI€IbHBIM OOBEKTOM OHO-
JIOTUH PA3MHOXKEHUS U Pa3BUTHSL.

[TnonoBas mymika Drosophila melanogaster 6buia BBEZieHa B KauecTBE
MOJICITEHOTO OpTraHM3Ma B TEHETHYECKUE IKCIIepUMEHThl Tomacom Mopra-
HOM B 1909 rogy, sIBISIETCSl OAHUM U3 CaMbIX PACHPOCTPAHEHHBIX MOJEIb-
HBIX OPTaHU3MOB CPE/IN UCCIIE0BATENCH, N3YYaIOIINX SMOPHOHAIBHOE pa3-
BUTHE KUBOTHBIX.

OcobenHocTH 1p0o30(HITBI, KOTOPBIE €€ AEIAI0T YIOOHBIM MOICITEHBIM
00BEKTOM B OMOJIOTHH Pa3BUTHSL:

— nepuon pa3sutus or 10 go 14 gueii. B Tedenue omHoro mecdia
MOYKHO TIOJIY4HUTh 10 3 TOKOJIEHUI MyX;

— BbIcOKas 10m0BUTOCTE (100-200 MOTOMKOB OT OHOM Mapbl OCO-
oein),

— MaJioe 4ucio XxpoMocoM (2n=8). Hanmmuune B KJI€TKaX CIFOHHBIX XKe-
€3 JIMYUHOK JIPO30(HIIBI MOJUTEHHBIX XPOMOCOM;

— npo30¢uiy yIoO0HO pa3BOANTH B JIAOOPATOPHBIX YCIOBUSX;

— MHOTO JIETKO Pa3IMYUMbIX U XOPOIIO U3YUEHHBIX MPU3HAKOB;

— BBICOKHH MPOIEHT U3yYCHHBIX T€HOB, OTPEICIISIFOIINX JIETKO pa3iin-
YUMbIE IPU3HAKH.

Drosophila melanogaster SBlsieTCsI HACEKOMBIM C TOJIHBIM IpeBpallie-
HUEM.

OO0paszoBaHrie 3UTOTHI, paHHEEe M MO3/HEe AMOPUOHATHLHOE pa3BUTHE
TIPOUCXOIUT BHYTPH SIMIIEBOI 0O0JIOUKH, 3aT€M 3 SII1a TIOSBIISCTCS JTMINH-
Ka, KOTOpasi MUTAETCs, PACTET U OKYKJIMBaeTcs. M3 KyKOJIKH pa3BUBaeTCA
B3pocCias 0co0b Apo30(uIIbl. [MUTETHHOCTh KU3HEHHOTO IUKIIA 3aBUCHT
OT TEMIIEPATYpPHI, IPU KOTOPOM Mpoucxoaut passutue. [Ipu temneparype

77



25°C, xotopast BISETCS JUI Pa3BUTHA APO30(UIIbI ONTUMATIBHOMN, IPOJI0I-
JKUTEIBHOCTD CTAHI TAaKOBA:

1) pannwmii smOpuorenes: 2,5-3 yaca ¢ MOMEHTa OIJIOOTBOPEHUS;

2) no3auuit sMO6puorenes: 20-22 yaca OT MOMEHTa OIUIOJOTBOPEHHUS
J10 BBUTYIUIMBAHMSI INUUHKHY;

3) nuunHOouHas ctaaus: 120 yacoB OT BBUIYIUICHHUS JIMYUHKU /10 CTa-
JIUU OKYKJIMBaHUS;

4) cranus KyKoJIKku: mponoikaetcs: 70-72 yaca ¢ MOMEHTA OKYKJIMBa-
HUS 10 TIOSIBTIEHUS ©Maro (B3pociioit ocodwn) [3].

Takum oOpaszom, npu Temmneparype 25°C Becbh KXU3HEHHBIM LHKI
npo3o¢uisl coctasiseT okono 10 aneit. Temnepatypa 20°C yBenuuu-
BaeT nepuoj pa3BuTus apo3oduisl 10 12-15 queit. [Ipu 18°C paszButue
3aHUMaeT okoJio 20 qHen.

Pannuii sm0puorenes apozoguisbl. /[pozoduna umeer Mo3anyuHBIHN
TUIl OpPraHu3alliy S, TP KOTOPOM MOJSpHU3aLUs LIUTOILIA3MbI Aila
UTpaeT KIIOYEBYIO POJb B paHHEM SMOpuoreHeze. B MOMEHT MpOHUKHO-
BEHMUsI criepMaro3ouja o Haxogurcs Ha ctaguu MI (meito3-1). Crneny-
foue (as3bl Melo3a — J1Ba MOCieI0BaTeIbHbIX JeJIEHUsI ¢ 00pa3oBaHuEM
TPEX HAIIPaBUTENIBHBIX TEJIEL] U OJHOTO IIPOHYKJIEyCa — IPOUCXOIAT ITOCIIE
omonotrBopenusd. [Ipu ctanaapTHbIX ycnoBusx oT Metadassl I 1o 3aBep-
IIEHUs] BTOPOTO MEHOTHYECKOTo AeeHus Tpedyercs 12 MmunyT. B Teuenue
CJIEIYIOMMX 3 MUHYT OJIMH M3 YEThIpeX TaluIOMIHBIX MPOAYKTOB Meio3a
dopmupyet nponykieyc. B redenue 3to 15-MUHYTHOrO nepro/ia rojloBKa
CIEpMHS YBEITMUMBAETCS B pa3Mepe U MPEeBpaIlaeTcss B MYKCKOW MPOHY-
KJIEYC.

[lepBble O€BATH 3UTOTUYECKUX JEJIECHUN CHUHXPOHHBI, M MPOJOJIKH-
TENBHOCTh KaKJOT0 MHMTO3a MPUMEPHO 8 MHUHYT. BakHO OTMETHUTB, UTO
9TH JeJIEHUS HE COITPOBOXKIAIOTCS IMTOKMHE30M U BCIIEACTBHE 3TOTO Spa
HAXOJATCS B OOIIel nuToriazme, oopasys cunuutuil. [locne 7-ro nene-
HUSl HaOofaeTcs MUrpanus sifaep K nepudepun 3Urotbl, B MEPUKOPTU-
KanpHYIO 30HY. [Tocne 9-ro nenenus rpynma saep (oxono 40) mocruraer
3aJIHEro MOoJroca SiIa, I7ie HaX0AUTCS TaKk Ha3blBaeMas MoJIsipHas Iia3Ma
WIM TIOJIIpHAs 30HA. flpa, JOCTUTIIME MOJSPHON IUIa3Mbl, HEMEIJIEHHO
PUOOPETAIOT KIETOYHYIO CTPYKTYPY M JAOT Hayalao KJIeTKaM-Ipesiie-
CTBEHHUKaM 3apOJbILIEBOro MmyTu. Takum 0Opa3zoM, MOJISPHBIE KIETKU —
NepBbIE KJIETKU B PaHHEM pa3BUTHH Apo3oduiel. Mexay 9 u 10-m nene-
HUSIMHM, MUTPUPYIOIINE S]pa JTOCTUraloT Mepudepuu sidlia 1 HauuHAIOT
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00pa30BBIBaTh EAMHBIN CIIOH, BHICTPAWBAsCh B MEPUKOPTUKATHHOM IPO-
crpanctBe. [locnenyromue 4 neeHust TakkKe CUHXPOHHBI, XOTS pacIpo-
CTpaHSIOTCS B BUe BOJHBL. Takum oOpas3om, B pesynsrare 13 neneHuit
obpaszyetcst okono 6000 simep, KOTOpble HAXOMATCS B MEPUKOPTUKATHHON
30HE SMOpHOHA. DTa CTausl Pa3BUTHUS HA3bIBACTCS CTAIUEH CUHIIUTHAb-
HOM O1acToiepMbl, TOCKOJIBKY BCE si/ipa MPOIOJIKAIOT HAXOJUTHCS B €1-
HOM, 00IIIe# IIUTOIIa3MeE.

B xone unTepdazbr 14-ro MmuTo3a HaOMIOAAETCS ACHHXPOHHOCTH JIeJIe-
HUA g1ep, 1 61acTtoaepma npuoOpeTaeT KIETOUHYI0 opranuzanuto. imen-
HO 1ociie 14 neneHust BOKpYT Kaxa0ro siapa oopasyeTcs: KieTouHast 000-
JI0YKa — CTaAus LEJUTIONSApU3alui. OMOPUOH Ha ITON CTaAWH Pa3BUTHS
MpHOOpEeTaeT KIETOUHOE CTPOEHHE — CTaausl KIETOUHOM OJIacTOAepMBI.
OMOpHOH HAITOMHUHAET MEIIOK, OKPYKEHHBIH 000JI0UKON, COCTOsIIEH U3
OJTHOTO CJIOSI KJIETOK U HE UMEIOINHN KaKuX-TM00 MOPHOJIOTHUECKUX OpHU-
eHTHpoB. Llenmtonspusanys o3HauaeT Takke OKOHYaHUE paHHEero SMOpHO-
reHesa U rnepexoj SMOpHUOHa B CTaUIO O3/IHEr0 SMOpHOreHesa.

B Tabnuue, mpuBeneHbl JBe Haubojee YacTO HCIOJIb3yeMble HO-
MEHKJIaTypbl pa3BUTHs Apo30duibl. Kak BUAHO U3 TaOMUIBI, POIOIIKHU-
TEJILHOCTh PAHHETO AMOpHOreHes3a Apo30(puiIbl 0KoJIO 2,5-3 4acos.

Tabmmiga — Cragnu smbpuorenesa gpozoduist (o Ashburner, 1989)

[Iponomxku-
Cra- Cra- TEILHOCTD Bpews uac. XapakTepHble IPU3HAKU
aus* s+ * ’ MUH. P PHBIC TIpH3
MMH.
1 1 25 0-0.25 1-e u 2-e nenenHus ApobIeHNsS
) ) 40 0.25-1.05 3-8 HCHCHHH-HRO6H€HHH, «IIamnov-
Ka TOJISIPHOM ITUTOTIIIa3MBI»
3 3 15 1.05-1.20 9-e nenenmne-apobIeHNE, MOTAP-
HbIE KJIETKA (OPMHUPYIOT MOYKY
4 4 50 120-2.10 O0pa3oBaHuUE MOJISIPHBIX KICTOK,
CHHIIUTHAJIbHAS OJIacTonepMa
5 5 40 2 10-2.50 Lemronspusaiiusi, OISPHbIE
KJIETKA MUTPHPYIOT
6 6 10 2 50-3.00 Pannsis ractpyrsius, “HBaruHa-
U] ME30- U DHJIOACPMBI
OKoHYaHUE TracTPyISIIH, HHBA-
7 7 10 3.00-3.10 THHAIUS TIepeTHel U 3aIHei mep-
BUYHOMN KHUIITKH
8 8 (uacTp) 30 3.10-3.40 CermeHTanms
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9 8 (acts) 40 3.40-4.20 Jlop3anbHble CKITa/IKH 1 HCHESHO-
BeHHe 1edannieckoil 60po3/ibl
10 8 (JacTp) 60 4.20-5.20
1 10 120 520-7.20 O0pazoBaHue MapacerMeHTHBIX
(gacthb) CKJIaJIOK
10
12 (dacTp) 120 7.20-9.20 [TonHas cermeHTanus
—11
13 1 60 9.20-10.20 Hauano uHBOMIOIMH FOITOBBI
(qacthb)
14 12 60 10.20-11.20 HuBomronust TOI0BEI
(dactp)
15 12 100 11.20-13.00
(qacthb)
12
16 (acts) 180 13.00-16.00 MyCKyJIbHbBIE COKpPAIICHUS
17 13-14 16.00- BbLTY-
IICHHE
Ipumeyanue:

* — emaouu no Campos-Ortega and Hartenstein (1985), npu 25°C
™ — emaouu no Brownes (1975), npu 22°C

l'eneTtuka pa3BuTHsl. DMOPHOHATBLHOE PA3BUTHE OPTaHU3MOB IMPO-
XOIUT TIOJI KOHTPOJIEM T'e€HETHYECKHX MPOTpaMM, Kak IMpaBmio, oOiaga-
IOIUX THOKOH peryisiiueii, TeM He MeHee, OT/ICIbHbBIE ITAlbl OHTOTEHE3a
3aBHCST OT (YHKIIMH ONIPEICICHHBIX TCHOB M HAPYIIAOTCS TTPH MY TAIHSIX
STHUX TC€HOB.

DOMOpHOHATBHOE Pa3BUTHE APO30(UIIBI MPOXOAUT YepPe3 HECKOIBKO
CTaJIMii, CHaYaia MmoJ KOHTPOJIEM I'€HOB MOJSPHOCTH SUICKIETKH, 3aTeM
MO/l KOHTPOJIEM T€HOB CETMEHTAIlMN M TCHOB TOJSIPHOCTH CETMEHTOB, U
HAKOHEII, MO/l YIIPaBICHUEM TOMEO3UCHBIX T€HOB, OTBEYAIOIIHX 32 CIICII-
upuIeCcKre pa3IuIns MEXy CErMEHTaMU. | OMEO3MCHBIE TeHbI Ip0o30(H-
JIbl OTHOCSITCSL K CeMEUCTBY HOX-TEHOB U HAXOASTCS B OJHOM JIOKyCE Ha
TpeThel xpomocome. Paccmorpure cxemy Jokyca Hox-reHOB 1p030(HUIbI
U OTJICJIbHBIX CETMEHTOB, B KOTOPBIX OHU 3KCIIPECCUPYIOTCS (LIBET IeHa Ha
CXeMe JIOKyca COBIIaJaeT C LIBETOM CETMEHTa, IJIe OH IKCIPECCUPYETCs)
(puc. 52). I'ennl bicoid (Bcd), zerknullt (Zen) v fushi tarazu (Ftz) — Bce oHU
Ha CXEM€ BBIJICTICHBI CKOOKAMHU — XOTSI M HAXOMAATCS B JIOKyce Hox-TeHOB,
HE SBJISIFOTCS] TOMEO3UCHBIMHE, & OTBEYAIOT 3a OoJiee paHHHE dTaIbl Pa3BU-
TUSL MyXH, 4eM AUPPepeHInpOBKa CETMEHTOB.
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Bcd,
Lab Pb {Zen Dfd Scr (Ftz) Antp Ubx AbdA AbdB
1

Drosophila
Hox -noKyc LT

Puc. 52. Cxema noKyca Hox-reHOB Ap030(WIIbI 11 OT/IBHBIX CETMEHTOB,
B KOTOPBIX OHM 9KcrpeccupyoTcs (O6osHaueHns reHos: Lab - labial,
Pb - proboscipedia, Dfd — Deformed, Scr - sex combs reduced, Antp - Antennapedia,
Ubx - Ultrabithorax, AbdA — abdominal A, AbdB - Abdominal B).

3aganue. lHora MyX# ¢ MyTallUsIMHA BEDKABAIOT U MPOXOJIAT OHTOTE-
HE3 JI0 KOHIIa, OJHAKO YaCTO MYTAallUU B T€HAX, PETYIUPYIOIIUX Pa3BUTHE,
JeTaabHBl. PaccMOTpUTE HEKOTOPBIE TEHETHUECKU JIETEPMUHUPOBAHHBIC
HapyLICHUS Pa3BUTHUS APO30(HUIIbI, OTBETHTE HA BOIIPOCHI.

1. Y aposzoduiibl mmeeTcs TOIbKO OAUH KiacTep Hox-TeHOB, TakK kKe,
KaK U 'y 000JIOUHUKOB U JIAHIIETHUKA, B TO BPEMS KaK y BCEX YETIOCTHOPO-
TBHIX TIO3BOHOYHBIX UMEIOTCS YE€THIPE PA3IUYHBIX Ki1actepa Hox-reHoB, Ha-
PAIY C YETHIPbMSI )K€ TOMOJIOTaMH HEKOTOPBIX APYTUX JOKYCOB, HAIIPUMED
MHC. 310t paKT yKa3pIBacT Ha TO, YTO B pAHHEH SBOITIOIIUN TO3BOHOYHBIX
MIPOU3OIILIN reHoMa.

2. Ha pucynke 53 moka3aHa CerMeHTAallUsl paHHEH CTaguu pa3BUTHS
HOPMAaJIbHOIO AMOpHOHA JIp0o30(dUibl U 3apojbiiia ¢ heHoTunom bicoid.
Onuuure dpenorun bicoid.

roNoBHbIe CerMeHTEl OpHOWHbIe CErMEeHTBI

OPHWHEIE CermeHThI
rPYAHbIe CErMeHTE! BpIOWHBIE CErMEHTH! P

Puc. 53. CermeHTanyst paHHeN CTafuy pasBUTUA SMOPIOHA ;PO30IIIbL.
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3. Perynmupytouuii pasButHe Ipo3oduibl TeH bicoid OTHOCUTCS K
TpyTIe TeHOB

4. T'eH bicoid siBnsieTCs TEHOM C MaTepUHCKUM PPEeKToM, OETOK CHH-
tezupyerca ¢ MPHK marepunckoro opranusma. IIposenu 1Ba ckperiuBa-
HUS — A) TOMO3UTOTHOTO camiia ¢ MyTauuen bicoid ¢ caMKO# JTUKOTO THUIIa
u b) romo3urotHoit camku ¢ myrauuen bicoid ¢ caMIOM TUKOTO THIIA.
Kakoe moToMcTBO MOXKHO OKHJIaTh OT 3TUX cKpeuuBaHuii? Kakum Oyner
nokosenue F2, ecnu ero noiydenue OyzneT BOZMOXKHO?

5. Paccmotpute perotumnsl myx ¢ peHorunamu Antennapedia (cnesa)
u Ultrabithorax (cnpasa) (puc. 54). Onumure 31 (HEHOTHITHI.

Puc. 54. ®enorunsl nioposoit Myiuku Drosophila melanogaster.

6. Kakyto yacTb reHa, peryiasTOpHYIO WM KOIUPYIOIIYIO, 3aTparuBaetT
IIPUBEJICHHAs HA PUCYHKE JOMUHAHTHAasI MyTauus Antennapedia?

7. Kakyto yacTb reHa, peryasTOpHYIO WM KOIUPYIOIIYIO, 3aTparuBaeT
IIpUBEJICHHAs Ha pUCYHKe perieccuBHast mytauus Ultrabithorax?

8. Kakum mo denorumny Oymer mokonenue F1 Myx oT ckpemuBaHHs
MOKa3aHHBIX BBIIIE TOMO3UTOTHBIX MyX Antennapedia v Ultrabithorax?

9. Kakum no ¢enoruny Oyaer mokosiaeHue F2 or 3Toro ke ckpemnmpa-
Hus?

10. Kparko onummure, Kak COOTHOCHTCS TOPSIOK PACIONOKEHUS
Hox-reHoB B reHOME U paclpeiesIeHUe UX SKCIIPECCUH B OpraHU3Me 3apo-
JIBIIIA IPO30(UITBL.
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BO]IPOCLI AJIsA CaMOIIOATOTOBKM

1. TIpeumymiecTBa qpo30GUITH I IATOTEHETHYECKUX HCCIICTOBAHMH.

2. 'eHeTnyeckas IETEPMUHAIIUS PAHHETO SMOPHUOHAILHOTO PA3BUTHSI
TPO30(UITHL.

3. Tomeo3ucHbIe TeHbI ¥ TOMEOOOKC. MyTalui rOMEO3MCHBIX T€HOB.

Pexomennyemas simreparypa: OcHh. 1; [lon. 3-5, 17, 20, 21, 30.
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CIMIUCOK MUKPONPEINAPATOB UCITOJIb3YEMbIX
NPU U3YYEHUU KYPCA

Ne i/t

Muxkponpenapat

~N o wnm B

10
11
12
13
14
15

16

17
18

19

20

21
22

23

24

25
26

Sliinexnerka 6e33y0kn (OKpacka reMaTOKCHIMHOM U 03HHOM )

SlitnexneTka Jarymky (OKpacka reMaTOKCHIIMHOM U 03HHOM)

OoyT B SMYHUKE MIICKOTIMTAIONIETO (KOMIKK) (OKpacka reMaTOKCHIIMHOM U
S03MHOM)

Mas3ok criepMbl MOPCKOW CBUHKH

(oKpacka TeMaTOKCHIMTHOM U 203WHOM)

Mas3ok criepmbl reryxa (OKpacka reMaTOKCHJIMHOM U 903HHOM)

CeMeHHHK KpBICH (OKpacKa FeMaTOKCIIIMHOM U D03WHOM)

Om1o10TBOpPEHUE STHIIEKIIETKH JIOMIAMHON aCKapH/Ibl

(oxpacka »eJIe3HbIM TeMaTOKCHIIMHOM)

CUHKapHOH B SIMIIEKJIETKE JIONIAJMHON acKapuabl (OKpacka *KeJIe3HbIM reMa-
TOKCHITMHOM)

Jpobnenue siitna Jroma iHol ackapubl (OKpacka reMaTOKCHIIMHOM U 903H-
HOM)

JpobGnenue sifria IATYIIKY (OKpacka TeMaTOKCHIMHOM M MTUKPO(YKCHHOM)
Bbrnacryna narymkn (OKpacka reMaTOKCHIMHOM U ITHKPO(MYKCHHOM)
Tactpyna (paHHsS) TATYIIKHY (OKpacka TeMaTOKCHIIMHOM U TUKPO(QYKCIHHOM)
lactpymna (cpeausist) JArymKy (OKpacka reMaTOKCHIMHOM M TMKPO(YKCHHOM )
Tactpymna (MO3AHSA) JIATYIIKH (OKpacKa reMaTOKCIIINHOM U THKPO(QYKCHHOM)
Heiipyna narymkn (okpacka reMaTOKCHIMHOM U IUKPO(QYKCHHOM)
IlepBuunas nosocka 3apoasia Kypuusl. [lonepeunslii cpes3

(oKpacka TeMaTOKCHITHOM U 03UHOM)

3apobll KypuIlbl Ha CTaJANU MO3AHEN HeHpybl (OKpacka reMaTOKCUIMHOM)
OceBble OpraHbl 3apO/IbIITa KypHIlsl (OKpacka TeMaTOKCHITHHOM)
TynoBuIIHAs 1 aMHUOTHYECKAs CKIIIKH 3apOJIbIIIa KypHUIbl (OKpacka rema-
TOKCHJIMHOM)

[TnanenTa yenoBeka. MarepruHcKas 4acTh (OKpacka TéeMaTOKCHIIMHOM U 303H-
HOM)

[TnanenTa yenoseka. [1nogHast yacTh (OKpacka reMaTOKCHIMHOM U S03WHOM)
ITynoBuna cBunbH. [lonepedHslii cpe3 (OKpacka FeMaTOKCIITMHOM H S03HHOM)
3apobIlI KPBICHI (CaruTTalIbHBIA Cpe3 3apOoAbIIIa KPHICHI)

(oKpacka reMaTOKCHIMHOM U 303UHOM )

Pa3BuTHe KOCTH HA MECTE COEAMHUTENBHOM TKAaHN (HIDKHSIS YEITIOCTh 3ap0-
JIBIIIa CBUHBH) (OKpacka TeMaTOKCHIIMHOM H S03HHOM)

Pa3BuTHe KOCTH Ha MecTe Xpsiiia (TpyOuaras KOCTh 3apoblilia CBUHBH)
(oKpacka reMaTOKCHIMHOM U 303UHOM)

KpacHusrit KOCTHBINH MO3T (Ma30K) (okpacka mo PomaHoBckomy-I mm3a)
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TAOCCAPUN

AKpocoma — HeOobIIas IUI0THAS TpaHylia, CoAepKallas JUTHUECKUE
(dhepmeHThI, 00pa3yeT MepeIHIO YacTh TOJOBKH criepmaro3ounma. O0-
pasyercs B IIpoliecce CIIEPMUOTEHE3a U3 DIIEMEHTOB KOMIUIeKca [ onb -
KH.

AJlIaHTOMC — cocynucTas 000J0YKa SMOPHMOHOB PENTHIINM, NTHIL,
MJIEKOTMTAOIIUX KMBOTHBIX U YelIOBeKa, 00pa3yromiasicss Kak BHIPOCT
3a{HEH KUIIKU. Y PENTUINN U ITULl 00€CTIeYNBALT JbIXaHUE 3apOIbIIIa
U SIBJISIETCS. €10 MOYEBBIM ITY3BIPEM.

AMHHOTHYECKAS] MOJOCTh — IOJIOCTh, 3alOJHEHHAs YKUIKOCTHIO, B
KOTOPOM pacriofiaraeTcsi 3apo/Iblill MPECMBIKAIOMINXCS, MITULl U MJIEKO-
nutaronmx. O0pasyercss MeXy Hapy>KHOU U BHYTpEHHEH 000J104KaMH
3apoblIIIa.

AMHHOH — BHYTPEHHSS 3apOJbIIIEBasi 000JIOYKA BBICIIUX KUBOTHBIX
(aMHHOT), OTpaHUYUBAIOIIAS 3aMIOTHEHHYIO )KHJIKOCTHIO MOJIOCTh, BHY-
TPU KOTOPOH HAXOIUTCS 3apOIBIIIL.

AHUMAJILHBIH MOJIIOC ANNEKJIETKH — 00JIacTh SHIEKIETKH, COIEp-
JKalas IUTOIIa3My, CBOOOTHYIO OT JKEJITKA U KJIETOYHOE SIPO.
Baacromeps! — kiieTku, oOpasyrolmecs npu apoodneHuu smil. biactome-
PBI HE pacTyT, TOTOMY BEJIMUMHA 3apOJIbIIIIa HA CTaAUH APOOJICHHUS COOT-
BETCTBYET pazMepy sifia.

BaacronepmMa — OIMH MM HECKOJBKO CIIOEB KIJIETOK, OOPa3yIOMIMX
CTEHKY OJacTyJIbl U OKPYKAIOIIUX OJaCTOIENb (TIPH TTOJIHOM Jpo0Iie-
HuM, cM. Llenobnactyna) unm HepazapOOMBIIMICS KENTOK (TPH TO-
BEpXHOCTHOM ApoOsieHnn, cM. [lepubnacTyna), a Takke CI0W KIETOK
MIPY TUCKOUIATTHHOM JAPOOICHIH, 00pa3yIOIIHiA KPBIITY AUCKOOIaCTy-
JIBL.

Baacronop — orBepcTue (IepBUYHBIN POT) B TEJI€ 3apOblla Ha CTa-
nuu ractpyisl. [locpencTBoM GracTomopa GiracTonenb cooomaeTcs ¢
OKpY>KaroIlel Cpeson.

Baacronuck — ckorieHHe IUTOIUIa3Mbl HA aHUMAJILHOM TOJIFOCE C JINC-
KOM/IaIbHBIM Ipo0OienneM. B npouecce npobnenust b. mpeBparaercs B
JIMCKOBUTHOE CKOIUIEHHE KIIETOK — OJlacTofiepMy, 00pa3yIolyto KpbIITy
JIMCKOOTACTYIIbI.

Buaacrouesb — nojgocTh (MepBUYHAS MOJIOCTh TENA) B TEJ€ 3apOAbIIIa
Ha CTaJuu OJacTyJIbl.
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Baacrouucra (61acTogepMuuecKuil My3bIpEK) — CTAIUS PA3BUTHUS 3a-
poablma miekonuTaromux. Cragust O1acTOLUCTHI CleAyeT 3a CTaaAu-
ell MOpyJIbl M IPEIUIECTBYET CTAAUM 3apoibllieBoro aucka. Craaus
07aCTOLUCTBI OTHOCUTCS K IMPEUMIUIAHTALlMOHHOMY NEpUOIY pa3BU-
THUS, TO €CTh CAMOMY PaHHEMY IEpPHOAY dMOpHOTeHe3a MICKOIHTAI0-
mux. BHenHe 6macronucra npeacTaBiser coOoi 1map, COCTOSIIUN U3
HECKOJIbKUX JIECSITKOB WJIU COTEH KJIETOK.

Baacryna — craaus pa3BUTHA 3apobliia (OJHOCIONHBIN 3apOJIbILI).
BereraTuBHbBIN NMoJIIOC siiilia — 00J1aCcTh siilIa, B KOTOPOH cocpeno-
TOYEH >KEJTOK.

BTOpU4YHOpOTHIE — KUBOTHBIE, B SMOPHOTEHE3€ KOTOPBIX POT 00pa-
3yeTcsi Ha MPOTUBOIOJIOKHOM OJIACTONOPY KOHIE Tena (MIVIOKOXKUE,
XOPJIOBBIE U JIP.)

I'ameTa — nosoBas KJeTKa, penpoAyKTUBHAsI KJIETKA )KUBOTHBIX U pac-
TeHuil. . obecneunBaroT nepeaady HaciaeaACTB, MHPOPMALIUU OT POAH-
Tesielt notoMkam. [. 00najgaroT ranjgouHeIM HA0OPOM XPOMOCOM, YTO
oOecreunBaeTcs CIOXKHBIM IpolieccoM rameroreHesa. [Ise I, ciusa-
ACh MPH OIIOJOTBOPEHUH, 00Pa3yIOT 3UTOTY C JUILIOUIMBIM HAOOPOM
XpOMOCOM, KOTOpast Ja€T HauaJl0 HOBOMY OpPTaHU3MYy.

I'acTponeJib — nepBUYHas MUIIEBAPUTEIbHAS OJIOCTh 3apO/bIIIa Ha
CTaJluy racTpyibl. 'acTporiens 3aroaHeH )KUIKOCTBIO H COO0IIaeTcs C
Hapy>XKHOH cpeloi mpu MOMOIIM CHEeLHaIbHOTO OTBEPCTUS — OacTo-
nopa. CTEHKH racTpoLelis COCTOST U3 MHBAarMHUPYIOIIEH EpPBUYHON
SHTOZIEpMBL. B nanpHeiiem ractpouesnb cTaHOBUTCS MOJIOCTHIO Ae(u-
HUTUBHOTO KHUIIEUHUKA.

IacTpyna — cragus pa3BUTHs 3apOJIbIIIA, XapaKTepU3yIoLIasics y BbIC-
IIMX KUBOTHBIX 3aKJIaJKON TPEX 3apObILIEBBIX JUCTKOB U HATMUHEM
racTpoLes.

TFacTpyiasiuusi — CIOXHBIA mporecc MOP(HOTreHETUIECKUX W3MEHEHHH,
COIPOBOYKIAIOIIMIICSA pa3MHOXKEHUEM, POCTOM, HallpaBJICHHbIM IIepeMe-
meHneM 1 1uQQepeHIMPOBKOI KIIETOK, B PE3yNbTaTe 4Yero 00pas3yroTcst
3apOoJIbIILIEBBIC JTUCTKH (IKTOJIEpMa, ME30AepMa U SHTOJEpPMa) — UCTOU-
HUKH 3a4aTKOB TKaHEW 1 opraHoB. Bropoii mociie qpobieHus 3Tar OHTo-
reHesa. [Ipu racTpynsiuu mpoucXoauT NepeMeleHne KIeTOUYHbIX Mace
¢ 00pazoBaHKHeM U3 OJIACTYIIbI JBYXCIOHHOTO 3apOJIBIIIA — TaCTPYJIbL.
I'emumera0oiiusi — HEMOJHOE MpeBpallleHHe, TUI MTOCT3IMOPHOHAIIb-
HOTO Pa3BUTHS HACEKOMBIX pslia CUCTEMATUYECKUX TPYII (CTPEKO3BI,



MOAEHKHU, BECHSIHKH, MPSMOKPBUIbIE, KJIOMbBI U 1p.), IPH KOTOPOM M3
WA BBIXOIUT JMYMHKA (HUM(a), BHEIIHE CXOJHAsl CO B3POCIBIM Ha-
CEKOMBIM: MMeeT (paceTOuHbIE I71a3a, pacuwIeHEHHbIE JIANKH, TaKUe JKe,
KaK YB3pOCJIOTO, POTOBBIE OpTaHbl. Y HACEKOMBIX M3 PAa3HBIX OTPSIOB
OCTAIMOPHOHATIBHOE Pa3BUTHE BKIIOYAET OT 3 110 30 HUMaJIbHBIX BO3-
pactoB. [IpeBparienre HUM(BI BO B3pOCIOE€ HACEKOMOE MPOMCXOIUT
0e3 CTauM KyKOJIKH.

I'mnoGsacT — BHyTpeHHUI €10 KJIETOK JTUCKOOIACTyIbl U OracToiucka
y @MHHOT. Y HEKOTOPBIX KHUBOTHBIX I, OT/IeNIeH OT Hapy»KHOTO CJIos (311~
Oracta) MmoNoCThIO — OnacTorenieM. [. He TOMOJIOTHYEH PHTOAEPME, T. K.
COZIEPKUT MaTepual . 00p. BHE3aPOBIILIEBOM SHTOAEPMBI, & SHTONIEP-
Ma 3apoplia 00paszyeTcs B IEPHO/ TACTPYISIIAN ITyTEM BKITFOYCHUS B
cocTaB . MUTpUpyIOLHMX BHYTpPb 3apoblIilia KJIETOK 3Mu0IacTa.
Tl'onomeTrabo/iusi — TUIT TOCTAIMOPUOHAIBHOTO Pa3BUTHUS Y HACEKOMBIX
¢ nonHbM npeBpaieHreM (Holometabola), oTHOCsIMXCS K LenoMy
Py CHCTEMaTHYECKUX TPy (3KECTKOKPBUIBIE, YEIIyeKPBIIbIE, TIepe-
MIOHYATOKPbUIbIE, IBYKPBLIbIE, CETYaTOKPBLIbIE, PyUYCHHUKN U IpyTHE),
TIPY KOTOPOM M3 STHIIA BBIXOAWT JIMYMHKA, SBISIONIAsICS HETTOXOXKEH Ha
umaro (B3pocioe HacekoMoe). [Ipu 3TOM JHMUYMHKA XapaKTepU3yeTcs
OTCYTCTBHEM (PACETOUHBIX I71a3, HETIOIHBIM PacUJICHEHUEM W PeIayK-
et Hor. [peBparienue TMYMHKY B UIMAro (B3pociioe HaCEKOMOe) po-
HCXONIUT BO BPEMsI CTaTUH KyKOJIKH, KOTOPAst HE TUTACTCSI.
T'omostenuTanbHble AiNA — W30JICUTANIBHBIC SilIa, B UX [IUTOIUIA3-
Me JKEJITOYHBbIE BKIIOUEHHsS pacrpesesieHbl 0. WM M. PaBHOMEPHO.
OO6b1uHO I 51. comeprkaT MaJIo KeaTKa OJIUTOJIeHUTAIbHBIE) — Y MHOTHUX
0eCIT0O3BOHOYHBIX, JIAaHIIETHUKA, MIIeKonuTapmux. [1o Tumy apooie-
HUS (IIOJTHOE), OTHOCSTCS K TOJI00IACTHY. STHLIaM.

T'onaabl — opranbl MOJIOBOM CHUCTEMBI (CEMEHHHUKHU U SIMYHUKH), B KO-
TOPBIX MIPOUCXOIUT PA3BUTHE MOJIOBBIX KIETOK.

I'paagpoB  ny3wbipéxk — my3plpuaThliii  QOMTMKYT — SIMYHHUKA
(folliculusovaricus vesiculosis), 3pesblii (pOIITUKYI ¢ TOJIOCTHIO, BBICT-
JIJAHHOM 3MUTEIMEM U HAMOJHEHHBIA )KUAKOCTBIO, COIEpIKaILEeH TOJI0-
Bble TOPMOHBI. Pa3BUBaeTCcsi B KOPKOBOM CJIO€ SIMUHUKA MJIEKOHMTAIO-
IIHMX TTO]T BIUSHUEM (DOIITHKYIIOCTUMYITHPYIOIIETO TOPMOHA.
JleraMuHanusl — croco0 TacTpyssIMY, 3aKITIOYAIOIIUIiCS B paciie-
TUIGHUU OJTaCTONEPMBI Ha J[BA CJIOSl KJIETOK (HApYXXHBIH W BHYTPEH-
HUI), KOTOPbIE COOTBETCTBYIOT SKTOJEPME U SHIOJEPME.
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JepMaTom — 3a4aToOK COEJUHUTEIbHOTKAHHOTO CJI0s KOYKH, HapyKHasi
4acTh COMHTA Y 3apofbllieil XopaoBeIX. J[. pacmagaioTcss Ha OTAEIb-
HbI€ ME3EHXHUMHbBIE KJIETKH, KOTOPbIE MOJCTHIIAOT OKPOBHBINA AIIH-
Tenuit H 00pa3yloT BMECTe C HUM KOXY U €€ POU3BOJIHBIE.
JerepMuHanusi — BOSHUKHOBEHHE Kau€CTBEHHBIX Pa3IMYUi MEXIy
YacTSAMHU Pa3BUBAIOLIETOCS OpraHu3Ma Ha CTaAusX, IPEIIIeCTBYIOLIUX
kieTouHol nuddepeHupoBke.

JAnddepennupoBka — BOBHUKHOBEHUE PA3TUIUN MEKIY OJTHOPOIHbI-
MU KJICTKAMH ¥ TKaHSIMU, U3MEHEHHUS X B XOJIE pa3BUTHsI 0COOH, TIpH-
BOJAIINE K (DOPMUPOBAHUIO CHEIUATU3UPOBAHHBIX KIIETOK, TKaHEH U
OpraHoB.

Juckobnacrtyna — ctaaus SMOpUOTeHe3a MTULl, Ha KOTOPOH 3apOIbIIT
MMEET BUJI PACIJIACTAaHHOIO Ha JKEJITKE JUCKa.

Jlpo0éHue — psiji MOCIEI0BATEIBHBIX MUTOTUYCCKUX JCIICHHUIA OTLIO-
JIOTBOPEHHOTO WJIM MHULMMPOBAHHOTO K Pa3BUTHIO silna. /Ipobnenue
MpeaCTaBiIsieT cOO0M NMEePBbIN MEPUO SMOPUOHAIBHOTO PA3BUTHS, KO-
TOPBIN MPUCYTCTBYET B OHTOI'€HE3€ BCEX MHOTOKJIETOUHBIX )KUBOTHBIX.
[Tpu sTOM Macca 3apozpliia U ero 00bEM He MEHSIOTCS, OCTaBasICh Ta-
KHMMHU JKe, KaK ¥ B HayaJsie [poonenus. Sino pazaensercs Ha Bce 6onee
MEJIKUE KJIETKH —0jacToMepbl. XapakTepHas 0COOCHHOCTh APOOIeHUs
— BEIyllasl peryjisTopHas pojib LIUTOILIA3MbI B Pa3BUTHM. XapakTep
IpOoOJeHUsT 3aBUCUT OT KOJIMYECTBA JKEJITKA U €ro PacrojIOKEHHs B
ANLe.

/KenTouHblii MEIOK — OpraH MUTAHUS, JbIXaHHUS U KPOBETBOPEHUS Y
3apOABIIIEH TOJIOBOHOTUX MOJUTIOCKOB, XPAIIEBBIX M KOCTUCTBIX PHIO,
MPECMBIKAIOIINXCSA, THILL, MiIeKONHUTatomuXx. K. M. BO3HUKAeT Ha paH-
HUX CTaJMSAX 3apOJBIIIEBOrO Pa3BUTUSI OOBIYHO MyTEM oOpacTaHus
JKEJITKa SHTOAEPMONM U BUCLEPAIbHBIM JIMCTKOM OOKOBBIX ILIACTH-
HOK U NPEACTaBIsIET COOOW PACHIMPEHHBIH BBIPOCT CPETHETO OTAEa
nepBuuHOil kumku. B crenke XK. M. 00pa3yroTcst KpOBSIHbIE KJIETKU U
KPOBEHOCHBIE COCY/Ibl, 00€CIIeUnBaIOIINE TIEPEHOC MUTAT. BEUIECTB K
3apOJIBIITY U €rO JIbIXaHuE.

3apoableBblii AMCK — OnacTyina, nMerommas GopMy KpyIiion IIacTHH-
KU, Pacrojio;KeHHON BOOJIACTH aHUMAIILHOTO MOJI0Ca SHIa; CBOWCTBEH-
Ha TOJIOBOHOTMM MOJUTIOCKaM, aKyJIOBBIM U KOCTUCTBIM PHIOAaM,pETITH-
JIMSIM, TITUIAM, & TAKKe MIICKOITUTAIOIHM.

3urora — kierka, o0pasyromasics B pe3yJbrare CIUsSHUS TaMeT Pa3HOTO



11071a; OIUIOI0OTBOPEHHOE AHL0. [Ipy camMsHuyM AByX rarnjouaHbIX raMeT B
3. IPOUCXOIUT BOCCTAHOBJIEHHE ITPUCYILIETO TaHHOMY BHJy OPIaHM3MOB
JUTUIONTHOTO HAOOpa XPOMOCOM.

Nmmurpanms — cnoco0 racTpyisium, 3aKII04aroluics B nepeMeltie-
HUU OTAEJBHBIX KJIETOK CTEHKU OJIACTYJIbl B €€ MOJIOCTb.
NmnuianTanms — NpUKpeIUIeHne 3apo/ibliia K CTEHKE MaTKU Y MIJIEKO-
MUTAIOIIUX C BHYTPHYTPOOHBIM Pa3BUTHEM (CyMUaThIX U IJIalleHTap-
HBIX).

NuBarnnanms — cnoco0 racTpyisiliiM, OCYIIECTBISIOLUIUICS MyTeM
BIITYMBAHUS U MOTPY’KEHHsI BEreTaTUBHOW yacTH OJIacTyibl B O1acTo-
1€JTb; TPHUCYIh HEKOTOPBHIM KHUIIEYHOMOJIOCTHBIM (CIM(OUIHBIE Me-
Jy3bl, KOPaJIOBbIE IOJMIIbI), HIMPOKO PACIpPOCTPaHEHHBIA y Oosee
BBICIIUX (OPM.

Kananurauus — npruobpeTeHne crepMaTro30uaaMy MIIEKOTUTAOINX
CrOCOOHOCTH K MPOHUKHOBEHHIO uepe3 SUIEBYI0 00OJIOUKY B SHIIO.
K. ocymiecTBisiercs B MOJIOBBIX IYTSX CaMKH IOJ BIMSHUEM CEKpe-
TOB, BEIPa0aThIBAEMBIX CTCHKaMU UIIEBOAOB U MaTKu. [Ipeanonaraior,
YTO CYLUIHOCTh (pu3HOIN. u3MeHeHuu npu K. 3akimrouaercs B ynajeHuH ¢
MOBEPXHOCTH CIIEPMATO30H/I0B BEIIECTB, OJTOKUPYIOIIUX OCYIIECTBIIE-
HHUE aKPOCOMHOH peaKkIHy.

KoprukanbHasi peakusi — peaklys IOBEPXHOCTHOM YaCTU s HA
aKPOCOMHYIO PEaKILHUI0 CIIEPMHUS.

MeraJi06/1acThl — IEPBUYHBIE SPUTPOOITACTBI, OHA U3 (OPM KPACHBIX
KPOBSIHBIX KJIETOK, CBOMCTBEHHAsI 3apOJIbIIIaM BBICHIMX [TO3BOHOYHBIX
Ha PaHHUX CTAUsIX pa3BuTHA. KpynHbie, cnocOOHBIE K JICIICHUIO KIIET-
K1, 00pa3yroTcs B coCyax xKeaTouHoro Meuika. [locrenenHo B mporec-
ce co3peBaHMs B M. yIJIOTHSETCS, TUKHOTU3UPYETCS SIIPO, HAKAILIH-
BaeTCs FeMOIVIOONH, TePAETCs CIOCOOHOCTH K AEJICHUIO U OHU IIPEBpa-
IIAI0TCS B METAJIOLUTHI. Bo BTOpOIi M0JI0BHHE BHYTPUYTPOOHOM KU3HU
HOBOOOpazoBaHue M. mpekpaiaercs.

MeranouuTsl — KpacHble KPOBSIHbIE KJIETKU 3apO/bILIEH BBICIIUX I10-
3BOHOUHBIX HA MO3HUX CTAAUAX Pa3BUTHUSA (IIEPBUUYHbBIC SPUTPOLUTEI).
OO6pasyrores B pesynbsrare muddepeHIupoBkd MeraioomactoB. O0e-
CIEYMBAIOT JIbIXaHHE U MUTaHUE TKaHeH 3aponplma. K koHIly BHYyTpHY-
TPOOHOM KM3HM MOTHOAIOT W UCYe3ar0T W3 opranusma. Mx ¢yHkuuio
(mocne poXkAeHUs ) HAUMHAIOT BBITOJIHATH BTOPUYHBIE, WIIK UCTUHHBIE,
SPUTPOLUTHI, 00pa3yIOMIKECs B KOCTHOM MO3Te.
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Me3enxuma — 3MOpHOHAIIbHAS TKaHb, U3 KOTOPOW B PaHHEM 3MOpHO-
TeHe3€ pPa3BUBAIOTCA TKAHW BHYTPEHHEW CPE.bl, INAJIKas U CepledHas
MBIIIIEYHBIC TKAHU U JIP.

Me3onepMa — TpeTHil 3apOJbIIIEBbIN JTUCTOK. DOpMUPYETCT MEKITY
9KTO- ¥ SHTOJEPMOIl Ha CTAAUM TacTPyJIbl.

Me3oJienuTalibHble sliilla — coepsKaT JKeiTKa OOJbIIe, YeM OJIUTO-
JenuTadbHble Silla, HO MEHbIIE, YeM mnoyuienuTaibubie. [lo Tumy
nIpoOieHus (TIOJTHOE) OTHOCATCS K TOJ00JIacTHYECKUM, a 10 pacipe-
JIETICHUIO KEJTKA — K TEJIOJIELUTAIbHBIM stiiuaM. M. . UMET KpyIJio-
POTBIE, XPSAIIEBbIE U KOCTHBIE TAHOUIBI, TBOSIKO/IBIIIAIINE PHIObI U MH.
36MHOBO/IHBIE.

MepobaacTuyeckue siua — sina, mpeTepreBaronmue YaCTUIHOE JPO-
6nenne. K M. 5. OTHOCAT TenonenuTanbHble siifia ¢ OOIbIINM KOJIU-
YECTBOM KENTKA (TOJIOBOHOTMX MOJUIIOCKOB, aKyJl, IPECMbIKAIOIIHXCS,
NTHUL, OJJTHOTPOXOTHBIX MJICKOMUTAIONINX) U LIEHTPOJICIIUTAIIbHBIE.
MmuoTom — 3a4aToK CKEJIETHON MYCKYJIaTypbl, YaCTh COMUTA Y 3apO/IbI-
et xopaoBeix. U3 kiaetok M. oOpa3zyercs Bes mornepeuHo-noaocaras
MYCKyJIaTypa TeJla, KpOME MBIl CEPALA.

MoHocnepMus — OIUIOAOTBOPEHUE SIMUEKIETKH OHOU MYX. TaMETOM.
M. — camblif OOBIYHBIN CIIOCOO OIMJIOAOTBOPEHUS, BCIEACTBHE K-POTO
ANIEKIIETKA OKa3bIBAETCS HEBOCIIPUMMYMBOM K JIp. rameTram. B oueHb
PEAKHUX CIIy4asiX y UBETKOBBIX PACTEHUH SNULIEKIETKA MOXKET OIIOI0T-
BOPATHCA ABYMS CHEPMUSAMU (IUCTIEPMUS).

MopyJia — paHHss cTaaus SMOPUOHAIBHOTO Pa3BUTHSI, BOSHUKAIOIIAS
B pe3yJIbTaTe JCJICHUs OILIONOTBOPEHHOM sinekieTku. Ha sToi cra-
MU YMOPUOH TPECTaBIAET COOON CKOMIEHHE KIIETOK; MOpYyJa sIBIIs-
€TCsl IPOMEKYTOUHOM CTaiuel MEX Ty 3UTOTOM U OJIaCTOLUCTOM.
HeBponop — oTBepcTHe HEPBHOH TPYOKH.

Heiipyna — 3aBepiaromnias ctaans SMOpHOTeHe3a, XapaKTepU3yoIas-
Csl pa3BUTHEM HEPBHOM IJIACTUHKU U 3aKJIAJKOU OCEBBIX OPraHOB.
Heiipyasiusi — o0pa3oBaHue HEPBHOU IJIACTHHKH U €€ 3aMbIKaHUE B
HEPBHYIO TPYOKY B IIPOLIECCE 3aPOBIILIEBOTO PA3BUTHUS XOPIOBbIX.
HepsHas TpyOka — 3auatok [{THC y xopaoBsix. OOpasyercsi B mpoiiec-
ce HeHpyIsIUK MyTeM yITyONneHus JHA HEPBHOM ITACTUHKH, TOIXHATHS
U cMbIKaHus e¢ kpacB. Ha nepennem kounne H. T. Hek-poe Bpemst coxpa-
HSIETCSl OTBEPCTHE — HEUPOIOp, @ HA 33JHEM — BEAYLIUI B KULIECYHUK
HEUPOIHTEPUUECKUI (HEPBHO-KHUILICUHBIN) KaHAI.



HepBHblii rpedeHb — COBOKYITHOCTb KJIETOK Y IT03BOHOYHBIX, BBIIEIISIO-
IIMXCS U3 KPAeBbIX OT/IETI0B HEPBHOT'O XKEJI00Ka BO BPEMS €TI0 3aMbIKaHHs B
HepBHYIO TpyOKy. KiteTku HepBHOTO rpeGHst 0011a/1at0T pa3sBUTON CIIOCO0-
HOCTBIO MUTPHPOBATh B OpPraHU3Me.

HedpoTtom — cermeHTHAst HOXKa, 3a4aTOK OPraHOB BBIJIEIEHUS Y 3apO-
aplield XxopaoBbix. IlapHOoe MeTaMepHOe 00pa3oBaHUE Me30[epMallb-
HOTO IPOUCXOKIEHUSI, PACIIOIOKEHHOE MEX1Y CIIUHHBIM CEIMEHTOM
(COMHUTOM) M HECErMEHTHPOBAHHON OpIOIIHON YacThiO ME30/EPMBI.
W3 H. pa3BuBarotcst Mouku (Ipo-, Me30- ¥ MeTaHe(ppoc), X MPOTOKU U
CEMSIBBIHOCSIIIUI KaHa.

OsyJasinus — pa3psiB [ paadoBa my3bippka u BeIXoa oBonuta I mopsiaka
B OpIOLIHYIO MOJIOCTb.

Oorounuii — He3pemas MojaoBask KJIEeTKa, ClIoCOOHast K MUTO3Y.
ITepubaacryna — tun OnacTyibl, XapaKTE€PHBIM Ui 3apOBILLIEBOIO
pa3BuTHs OONBIIMHCTBA WieHHCTOHOTUX. OOpasyercs B pe3yibra-
TEe MOBEPXHOCTHOro apobneHusa. Ctenka I1. cocTouT U3 cios KiIeTok
(6mactomepMsl), a IEHTP, YaCTh 3aHATA HEPA3ICTUBIIUMCS KEITKOM C
HaXOSIIUMHKCS B HEM OT[. KJIETKaMH — BUTEII0(aramMu.

IInanenTa — neTckoe MECTO WM IOCIHEH, OpraH MJIEKONMTAIOIINX,
CBSI3bIBAIOLIMI 3apObIII ¢ OpraHU3MOM Marepu. Uepes mianeHry 3a-
POJBILI [TOTyYaeT KMCIOPO/ U MUTATENIbHBIE BELIECTBA U BbIACISACT U~
OKCHUJ] U IPOYKTHI pacnaja B KPOBEHOCHYIO CUCTEMY MaTepH.
IHonucnepMust — y )KUBOTHBIX — IIPOHUKHOBEHHUE B SIULO IIPU OILIO-
JOTBOPEHUH JI0 HECK. JECIATKOB criepMaro3oua0B. Paznuuatot ¢uznon.
u naronorud. I1. ¢u3nonornyeckas u3BecTHa y WICHHCTOHOTHX (Ha-
CEKOMbIE, NayKoOOpa3HbIe) U XOPAOBBIX (AKyJIOBbIE PBIObI, XBOCTAThIE
36MHOBOJIHBIE, IPECMBIKAIOIUECS U ITHLIBI).

IIpoBH30pHBIE OPraHbl — BpEMEHHbIE OPraHbl y 3apOoAbIIIeH U JINYU-
HOK >KMBOTHBIX OPIaHHM3MOB, UCUE3AIOIINE B MPOLIECCE UX PA3BUTHSL.
Onna n3 ¢opm 1ieHoreHesa, uiu smopuoagantanuu. I1. o. odbecneun-
BAIOT BaXKHeWIne (DYHKIMM Pa3BHBAIOLIETOCS OpraHu3Ma 1o chop-
MUpPOBaHMA U Hadaja (yHKLUHMOHUPOBAHMS Ie()UHUTHBHBIX OPraHOB,
XapakTepHbIX AJ1s B3pociblx ocobeit. [Tpumepsl I1. 0.: cocyas! xenrou-
HOTO MEIIKA Y 3apofbliiel pbl0, MPECMBIKAIOLUIMXCS M ITHLl; aMHHUOH,
AJJIAHTOUC U cepo3Hasi 000JI0YKa Y aMHUOT.

Cerperanusi — ooria3mMaru4eckas, BOSHUKHOBEHUE JIOKAJIbHBIX pa3-
JINYMWA B CBOMCTBAX LUTOIIA3Mbl SSMLEKIETKH, OCYIIECTBIISIOLIEECS B
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NIEPUOJIBI POCTA U CO3PEBAHNUS OOLIUTA, & TAKXKE IPU OIUIOLOTBOPEHHUH
aiina. C. — ocHOBa Ui Ha4aJlbHOU nuddepeHIupoBKY 3apoblia: B
nporecce ApoOieHus sAia y4acTKU LUTOIUIA3MBl, Pa3InyarolIuecs
[0 CBOMM CBOMCTBaM, MOMNaIal0T B pa3Hble OJacTOMEpHI; UX B3aUMO-
JeiicTBUE C OJJMHAKOBBIMHU IO CBOMM MOTEHLMAM SIpaMU IPUBOJUT K
muddepeHIanbHON aKTUBALUK TeHOMA.

CHHKAapHOH — sApo ApoOJIeHUs UK AP0 3UTOThI, 00pasyromeecs B
pe3yabTare CIUSHUSA MYXK. U JK€H. MpOoHyKJieycoB. OO0I0UKH MPOHY-
KJIEyCOB B MECTE UX KOHTAaKTa pa3pylaloTcs, U UX COIEpKUMOe 00be-
TUHSETCS TIoj o01el suepHoit obomoukoi. O6pazoBanue C. onmmucaHo
Yy MOPCKHUX €)K€l U HEK-pbIX uepBeil. Y OONBbIIMHCTBA KUBOTHBIX C. HE
obpa3zyercsi.

CkJ1epoToM — 4acThb COMMTA, U3 ME3EHXUMBI KOTOPOTO Pa3BUBAIOTCS
OTIOPHbIE TKaHHU.

CoMHuTBI — CEerMEHTHMPOBaHHAs Me30/€pMa BKJIIOUYAOLAs MHOTOM,
CKJIEPOTOM U IEPMaTOM.

CnJIaHXHOTOM — BEHTPAJIbHBIN OTAET Me30/epMbl, IPe0oOpa3yoInii-
Csl B BBICTUJIKY 1I€JIOMa U JIPYTHe CTPYKTYPBI.

TenonenuranbHble siiila — siila ¢ HEPABHOMEPHBIM PACIIPENETICHU-
€M JKeJTKa (OCH. Macca ero CKOHLEHTPUpPOBaHa B BET€TATUBHOM I10JTY-
HIapHH, a Aapo pacnojaraercs Onuxe K aHUMajabHOMY rnomtocy). K T.
. OTHOCSITCSL M€30- U MOJIWJIeIUTaIbHbIe siila. B mepBom ciyuae npo-
OreHue noiHoe (ronobnacThy. sia), BO BTOPOM — YaCTUYHOE (Mepo-
OnmacTtuy. stifia). T. s. UMEIOT rOJI0BOHOTHE MOJUTIOCKH, KPYIJIOPOTHIE,
PBIOBI, 3eMHOBOJIHbIE, IPECMBIKAIOIIUECS, MITUIIBI, HU3IINE MJIEKOIH-
TalolIue.

TOTHIOTEHTHOCTL — CBOMCTBO KIIETOK PEAIM30BaTh I'€HETUUECKYIO
nHOPMAITHIO sIpa, 00eCTeUnBarONIy0 UX JU((EpEHITMPOBKY, a TaKkKe
Pa3BUTHE [0 LIEJIOT0 OpraHu3Ma. TOTUIOTEHTHBI OIIOIOTBOPEHHBIE SIHALIE-
KJIETKA PACTEHUH U SIMIIO KMBOTHBIX OPraHU3MOB.

Tpodgodaact — cTeHka OGIacTONMCTHI MJEKOMMUTAIOUMX. Paspyaer
CIIM3UCTYIO0 000JIOUKY MATKH JUIsl OTPYXKEeHHs (MMIUIAHTAllMK) B HEe
3apoplia, mpeodpasyeTcs B IUTOTpo(oOIactT, CHHIUTHOTPO(HOOIACT.
D0/1/IMKYJT AMYHUKA — CTPYKTYPHBIN KOMIOHEHT SUYHUKA, COCTOS-
IIUN U3 SHLEKIETKH, OKPYKEHHOU CJIOEM JIMUTEIHAIBHBIX KIETOK U
JBYMS CJIOSIMU COETUHUTENbHOM TKaHU.

XopuoH — HapyXHast 000JI0YKa 3apObIIIa MIEKOIUTAIOIINX, BO3HH-



Karomqast u3 Tpoolnacta U BHE3aPOABIILIEBOM ME30/EPMBL. 3a CUET
BHEJ]PEHHUS BTOPUYHBIX BOPCHHOK XOPHOHA B CIU3UCTYIO OOOJOYKY
MaTKH OCYIIECTBIISIETCS KOHTAKT 3apOJIbIIlIa C OPraHU3MOM MaTEepH.
Lesiom — BTOpUYHAs MOJOCTH TeJa )KUBOTHBIX. BO3HUKaET npH 3aKiajke
ME30/IepPMBI; PeoOpaszyeTcs B OPIOLIHYIO, TPYIHYIO U OKOJIOCEPICUHYIO
MIOJIOCTH.

JKTOAEpPMA — HAPYXKHBIM 3apOJIBIIICBOM JIMCTOK. 3aKJIa/IbIBAE€TCA Ha
CTaIUU TacTPYIbl.

DHAOMETPHii — BHYTPECHHSIS CIM3UCTAst 000JI0UKa Telia MAaTKH (MYyKO3-
HBII CJIOM), BBICTHJIAIOUIAS TOJOCTh MAarku M OOWJIBHO CHaOXEHHAsS
KPOBEHOCHBIMH COCY/IAMH.

JHTOJAEepMA — BHYTPEHHUI 3apOJIbIIIEBbINA TUCTOK. DopMuUpyeTcs Ha
CTaJIUU TaCTPYJIbI.

OnubIACT — HAPYKHBIA CJIOM KJIETOK AUCKOOJIACTYIIBI Y aMHUOT. Y He-
KOTOPBIX KHBOTHBIX 3. OTACNCH OT BHYTp. cios (TuUrobiacra) moso-
CTbIO — OracroueseM. D. He TOMOJIOTUYEH JKTOAEPME, T. K. COICPHKUT
MaTepual BCEeX TPEX 3apObIIIEBbIX TUCTKOB. KileTkH mpe3yMITUBHBIX
SHTOJIEPMBI U ME30JIEPMbI B MPOLIECCE FaCTPYIALUU MUTPUPYIOT U3 D.
BHYTPb 3apO/IbIIIia.

dnudoaus — rnepeMeleHre KIeTOK, MPOUCXOAsIIee Ha paHHUX CTa-
JUSIX PA3BUTHS 3apOJIbIIIa, B TO e BPEMSsi, KOT/Ia MPOUCXOIUT TacTpy-
JS1Us. OTO OIMH U3 COCOOOB MUTIPALlMii KJIETOK PaHHETO 3apOjblIla,
MIPUBOSAIINX K CYIIECTBEHHBIM (PU3NIECKUM TepecTpoiikam. [Ipu smu-
00IMY KIETKU aHUMAaJIbHOU 00JIACTH 3apObIIIa PACIIPOCTPAHAIOTCS IO
€ro BereTaTuBHOW 001acTH, KOTOpas B OyayIleM CTaHET SHTOJAECPMOI
(MITH JKEJITKOM — y JKUBOTHBIX C MEPOOIACTUIECKUMHU SHLIAMU ).
SlitueposkaeHue — criocod BOCIIPOU3BEICHUS MOTOMCTBA KUBOTHBIMH,
IIpU KOTOPOM DPA3BUTHE 3apOAbIIIAa MPOUCXOAUT BHE Teja CaMKH, BO
BHEIIHEU Cpeie, MO/ 3aIIUTON SHIIEBBIX 000I04eK. S1. XapakTepHO JyIs
OOJBLIMHCTBA MPECTaBUTEICH OCCIO3BOHOYHBIX, & TAKXKe KPYIJIOpO-
TBIX, PbIO, 3eMHOBOHBIX, TPECMBIKAIOIIUXCS, ITHUI] U OAHOIIPOXOIHBIX
MJICKOMUTAOIINX.
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CUTYALUUOHHbBIE 3AAAYU

CMTyaI.[MOHHbIe 3ajaYuM C A TAVIOHAMM OTBETOB

3agaya 1. B yclIOBHOM 3KCIIEpUMEHTE M30TOTIOM TOMETHIIH TEMHbBIE
OmacToMephl 3apojbliia yeiaoBeka. B nporecce ganbHEHIIMX CTaAUN dM-
OpuoreHe3a MeTka Oy/eT mepenaBaThCsl KJIETKaM W TKaHSIM — MPOHM3BO-
JTHBIM JTUX OJIACTOMEPOB.

1. Ha3zoBuTe OCHOBHBIE CTaIMK YMOpHOTEHE3a YeloBeka (a, 0, B, T, ).

2. B kaky1o craguio sMOproreHe3a mpoucxXoauT odpa3zoBanue OnacTo-
MepoB (a). HazoBuTe OCHOBHBIE XapaKTepuCTUKH (O, B, T) ATOW CTAIHH,
CBOMCTBEHHOM 15 uesoBeka. [ ie mporekaer sta craaus (1)?

3. 13 npuBeIEHHOTO CIKCKA CTPYKTYpP BBIOEpETE TE, KOTOPBIE OymIyT
coJiepIKaTh U30TOMHYO MeTKy. Jlaiite um o6ocHOBaHUs (a, O, B, T, 1). Crin-
COK: Tpo¢oOsIacT, BHE3aPOIBIIIEBAsT ME3EHXUMA, YHTOJEPMA KEITOUHOTO
MEIIKa, 3apO/IbIIIeBas ME3EHXUMa, 3apPOIBIIICBAs YaCTh IJIAIICHTHI, HEPB-
Has TPyOKa, JepMaToM.

Ilpumep omsema x 3a0aue 1.

1. a) ommogoTBOpeHue; 6) ApoOIeHHE; B) TaCTPYIISIINS; T') THCTOTCHE3;
1) OpraHOTeHE3.

2. a) apobrnenue; 0) MOTHOE; B) HEPABHOMEPHOE; T) ACHHXPOHHOE; 1)
MaTOYHbIE TPYOBI.

3. a) BHE3apoAbIIIeBasi ME3CHXHUMA; 0) SHTOAEpMA KEITOTYHOTO MEIITKA;
B) 3apOJIbIIIIeBasi ME3CHXHMMA; T') HEPBHAs TPYOKa; 1) 1epMaTOM.

3amgauya 2. CoBpeMEeHHBIC IMOPHOIOTHYECKHE TEXHOJIOTUH TTO3BOJISIOT
OCYIIECTBIISTD IEJBIH PSiI MAHUITYIISIAN, IETAFOIINX BO3MOKHBIM ITPOBE-
JICHHUE y YeJIOBeKa HCKYCCTBEHHOTO (B T.4. BHE OPraHU3Ma) OTUIOJJOTBOPE-
HUS U IPOOJICHNsI, 00€CTICYNBAIOIIIE BO3MOKXHOCTD Pa3BUTHI OEpEMEHHO-
ctu. [1oxn 3apozpIiia MOXKeT ObITh 3apaHee ONpPeeIIcH.

1. Ha30BUTE OCHOBHBIC CTPYKTYPHBIC YACTH CIIEPMATO30HM A YEIOBEKa
(a, 6, B). I'me pacmonoxen perentop pepTuiabHOCTH (aHTU(DEPTUITU3NH)
cnepmato3ouza (r)? Kakoif opraHou1 y4acTByeT B paCTBOPEHHH 000JI0UEK
sATeKaeTKy (1)?

2. Ha3oBuTe BUJIBI CIIEPMATO30UIOB 110 HAIMYUIO B HUX ITOJIOBBIX XPO-
MocoM (a, 0). Ha kakoit 0COOEHHOCTH CIIEpMaTO30HI0B OCHOBAHO UX UCKYC-
CTBEHHOE pa3JieJIeHHE 110 TOJI0BOMY Npu3HaKy (B)? Hacnemyercs iu 3uroroit
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MUTOXOHJIpHHU criepMaro3oua (r)? B yem 3akmrodaeTcs OCHOBHAsE 0COOEH-
HOCTh SHEPTETUIECKOTO 0OMEHA B 3TUX MUTOXOHIPUSAX (11)?

3. Nmeetcs nu nonosast auddepeHimpoBka siiiexneTok (a)? HazoBute
WX BCTIOMOTaTebHbBIE 000510ukH (0, B, T). Hacnemyrorcs 1 3uroToit MUTOXOH-
JpUH STALIeKIeTKY (11)?

3anaua 3. B npouecce aMHUOLIEHTE3a (MHCTPYMEHTaIbHAs MEIULINH-
CKasi MaHMWITYJISAIHS) TPEACTABISIETCS BO3MOXKHBIM B3SITHE MPOO aMHHU-
otndeckor xuakoctu. [Ipu ee neHTpUyrupoBaHUM MOTYYArOT OCAJIOK,
CoZlep Kalluii B3BEIICHHBIE B HEH KJIETKHU 3apOMBIIIEBBIX U BHE3APOIbI-
meBbIX TKaHell. Mccnenys KapuoTUl 3THX KIJIETOK, MOKHO OCYHIECTBUTH
PaHHIOI0 TUAarHOCTUKY XPOMOCOMHBIX 3a0onieBanuii. B HacTosee BpeMs
paccMaTpuBaeTCs BO3MOXXHOCTh HCIIOJIBb30BaHUSl KYJIBTYpP 3THUX KIIETOK B
MEIUIIMHCKUX TEXHOJOTHUSIX ISl CTUMYJIUPOBAHMS BOCCTAHOBUTEIHHBIX
IIPOLIECCOB LIEJIOTO Psifia OPraHOB.

1. K xakomy Tuny opraos (a) orHocutcsa amHuoH? [lepedncaure apy-
THe OpraHbl YellOBeKa, OTHOCSIIUECS K dToMy Tuy (0, B, T, 1)?

2. B xakoii mepros1 BHyTpHyTPOOHOTO pa3BUTHS YETTOBEKA TIPOUCXOIUT
3aKiagka 3TuX opraHoB (a)? HazoBute opranbl, 0Opa3oBaHHE KOTOPBIX
UJET ¢ yyacTrem smOpuo0bnactos (0, B, I')? [loquepkHuTe Opras, B CTEHKe
KOTOPOTO 3aKJIaJbIBAIOTCSI CTBOJIOBBIE KJIETKU KPOBH.

3. Kakoif Habop XpOMOCOM JOJDKHBI CONIEPKaTh KIETKH M3 OCaIKa aM-
HUOTUYECKON ®KUAKOCTH (a)? [IpOorM3BOAHBIMM KAaKOTO 3apOBIIIEBOIO MEI-
Ka oHH ABJSIFOTCS (0)? M3 mpeniokeHHOro cCrucka BEIOEpUTE TKaHU U Op-
TaHHbBIE CTPYKTYPBI, K KOTOPHIM TEOPETUYECKU MOTYT OBITh MPUMEHEHBI
KJICTOUHbIE MEIUIIMHCKUE TEXHOJIOTHH C MCIOJb30BAHUEM IOTYYEHHBIX
k1eToK? CHCOK: KOXKHBIN MUTEINH (AMUIEPMHUC), KUIIICYHBIN SMTUTEIHIA,
COCYIMCTBIN SMUTENUH (PHAOTEINI ), HEpBHAs TKaHb, KOCTHAs! TKaHb, MO-
JoyHas xkene3a (IPOU3BOJHOE MUAECPMUCA).

3anaua 4. OgHOI U3 METOAMK NMPOBEICHUS HAYaJIbHBIX 3TAIlOB UCKYC-
CTBEHHOM (9KCTPAKOPIIOpaATHHOM ) OEPEMEHHOCTH (C y4acTUEM «Cypporar-
HBIX» HOCHTEJIeH) sBJseTCs BbIpalllBale BHE OPraHM3Ma CHOCOOHBIX K
UMIUIAHTAIINHA OJIaCTOIIMCT.

1. B kaxoii nepuoa smOpuoreHesa popmupyercs 01acTorucTa yeiaoBe-
Ka (a)? HazoBute ee OCHOBHBIE CTPYKTypHBIE YacTH (0, B, T, ).

2. Yto HaszpiBaeTca uMIuiaHTanueil (a)? Kakoli mpoBU3OpHBII opran
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obecrevnBeT ee HayanbHbIe dTambl (0)? Bo3MoxHa I UMITIAaHTALHS TIPU
COXpaHeHuHu 00004k orutonoTBopeHus (B)? Ha kakoii ctaauu smOpuo-
renesa gopmupyercs obosouka (r)? Kakue cTpykTypsl 0O6ecreunBaioT ee
obpazoBanue (11)?

3. CKONbKO CyTOK UIET GopMHUpPOBaHUE OIOCTOMMCTHI Y YeloBeKa (a)?
Kak Ha3piBaeTCs ypOBEHb JETEPMHUHAINH, KOTOPBII MpoIia OIacToucTa
(6)? uTo Ha3BIBaeTCSH NETEpPMUHAIIMEH BOOOIIE (B) U B YeM 3aKITIOYACTCS
onpeneneHHbI Bamu yposens (1)? Kak OyaeT Ha3bIBaThCs 1O CIEAYOIIHANA
YpPOBEHb JeTepMuHauu (11)?

3anaya 5. 3a4uaTKOBBIN YPOBEHB J€TEPMUHALINN 3HAMEHYyeTcs 00pa3o-
BaHUEM U AP PEpEeHIHPOBAHNEM 3aPOABIIIEBBIX JTUCTKOB U HEJITUCTKOBBIX
AMOPHOHANIBHBIX HCTOYHUKOB PA3BUTHUS TKAHEH.

1. C xakoii craauell sMOpHOreHe3a COIpPSHKEH 3a4aTKOBBIN ypOBEHb
nerepMuHaiyy (a)? Ha3oBUTe OCHOBHBIE 3a4aTKOBbIE HCTOYHUKU SMOpH-
OHaJILHOTO TUCTOTeHe3a (O, B, T, ).

2. Ha3oBuTe OCHOBHBIE THITIBI TKaHEH opraHu3Ma 4yeioseka (a, 0, B, T).
[ToguepkHUTE THI, PA3BUBAIOIINICS UCKIIOUUTEIBHO U3 ME3EHXUMBI (]1).

3. HazoBuTe sMOpHOHAIBHBIN 3a4aTOK, U3 KOTOPOTO pa3BUBACTCS HAU-
Oosblee KOMMYEeCTBO TKaHe (a). M3 KakiuX OCHOBHBIX CTPYKTYPHBIX Ya-
cTeil coctout ATOT 3a4arok (0, B, T)? [loquepkHuTe YacTh (1), KOTOpas He
MOJIBEPraeTcsi CErMEeHTalUH.

3agaya 6. DMOpHUOHATBFHOE PA3BUTHE YETIOBEKA MPEICTABIAECT COO0M
cTanuitHbli npouecc. Kaxxaast u3 craauii sMmOproreHe3a 3HaMeHyeTcs yc-
JIO)KHEHUEM CTPYKTYPHOM OpraHU3aIluy 3apOABIIIA 1 MTOBBIIIIEHUEM YPOB-
HS IeTepMUHALMU U (P PEepeHIIPOBKH.

1. IlepeuncnuTe 1o MOpsIKy cTaguu smOpuoresesa (a, 6, B, 1, 1). [loa-
YEPKHUTE CTAIUI0 COOTBETCTBYIOIIYIO OJACTOMEPHOMY YPOBHIO I€TEPMHU-
Hauu 1 1uddepeHInpOBKY.

2. HazoBuTe npofoKUTEIbHOCTh SMOPHOHAIBHOTO Pa3BUTHS YeI0Be-
ka (a). B xakyto crtaauio smOpuoreHnesa (GpopMupyercs MHOTOKJIETOUHBIN
MHOTOCIONHBIN 3aponbil (0)? Kakue Mmopdonornueckrie MexaHu3MslI (B,
T, ) XapaKTePHBI IS ATOH cTaann?

3. U3 xakux >MOpHOHAIBHBIX 3a4aTKOB Pa3BUBACTCS BHE3aPOJbIIIE-
Basi Me3eHXuMa (a), 3apozbliieBas Me3eHXxUMa (0), XOpHUOH (B), KUIIEUHAs
TpyOKa (T), HepBHas TpyOka (;1)?
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3anaua 7. B xoH1le epBoii HeAETN BHYTPUYTPOOHOTO pa3BUTHS 3apO-
JIBILI YeJIOBEeKa MOMNa aeT B Marky M UMIUIaHTupyercs. s ocyiecTsie-
HUS 3TOTO CIOKHOTO Mpoliecca K yKa3aHHOMY CPOKY Y SMOpPHOHA JTOTKHBI
c(hopMHpOBaTHCS CEMATIbHBIE BCIIOMOTaTeIbHbIE CTPYKTYPBHI.

1. Kax HazpiBaercs (a) s)MOpHOH B aHHBIN cpok OepemenHoctu? Ka-
KO mepuoa sMOproreHesa 3akoHuuics (0) u kakoil HaunHaercs (B)?

2. Yto Ha3piBaeTcs uMIUianTauei (a)? B kakoit vactu marku (0) U B
Kakoil ee oOosouke (B) mporekaeT 3ToT mnpouecc? Kakue cTpykrypsl (T),
KaKoro MpOBH30PHOTO OpraHa (1) ero ooecrneunBaroT?

3. Kakue vactu (a, 0, B) IO OTHOLLEHUIO K 3apOJIBILIY BBIIEISIOTCS B
neuunyanbHoi o0onouke Matku? Kak oHa Ha3bIBajgach O BO3ZHHMKHOBEHHS
o6epemeHHOCTH (T)?

4. Kakast ropMOHONIpOAyLIUpYIOLIas CTpyKTypa (a), B KakoMm oprane (0)
MIPOXOJIUT CTAJMIO pacliBeTa B ykazaHHoe BpeMsi? Kakoil 0CHOBHOM ropMoH
(B) oHa mpomyuupyet?

5. OObscHUTE, UCXOAS U3 YCIOBUH 3a/1aud, IPUYMHY MTPOTUBO3a4aTOu-
HOTO 3¢ QeKTa KOHTPALETITUBOB, YCKOPSIOIIMX MPOABMKEHHUE 3apO/IbIIa MO
MaTOYHbIM TpyOam.

3apaua 8. Ha ctaguu GracTOIMCTBI 3apOJIBIII YeJIOBEKa MOMagacT B
MIOJIOCTh MAaTKHU. {7151 ocylecTBIeHHs Mpoliecca UMIUIAaHTAllMKM U HadaJla
pa3BUTHA OEPEMEHHOCTU HEOOXOIUMBI: CTPYKTYpHasi 3peiocTh 3MOpUo-
Ha, MOpPOo(dYHKIIMOHATIbHASL TOTOBHOCTh MAaTKU K €ro BOCIPHSTHIO, CO-
3[JaHUE B OpraHU3Me MaTepHu ONTUMAIBHOTO «(OHA» MOJIOBBIX TOPMOHOB.
HecocTosTenbHOCTh 3TUX YCIOBUHN JAeNaeT pa3BUTHE OEPEeMEHHOCTH He-
BO3MOKHBIM.

1. HazoBuTE OCHOBHBIE, CTPYKTYpHBIE YacTu Onarouucrta (a, 0, B, I') K
MOMEHTY Hayasia UMIIaHTanuu. Ha kakoil 1eHb BHYTpHYTPOOHOM KU3HU
(1) HaUMHAeTCsI ATOT Tporecc?

2. Kakue vactu (a, 6, B) M0 OTHOIICHUIO K 3apOABIITY BBIICISIIOTCS B
JelUyanbHOM 000I0YKe MaTKH Mocie 3aBeplieHuss uMIiantanun? Kak
Ha3bIBAJIACh ACIUAyabHas 000JI04Ka MaTKH (T') 10 Havajia UMIUIAHTAIIAH?
Kakoii Tun nutanus (1) 3apojbliia UIMEeT MECTO B IEPBOE BpeMs 1OCIIe
AMILUTaHTaun?

3. BeIpaboTka Kakoro cTepoOMAHOTO ropMoHa (2) B SMYHUKE JOJDKHA
JOMUHUPOBaTh NpHU pa3Butuu OepemeHHoctu? Kakumu kietkamu (0),
KakoW CTPYKTYyphI (B) SIMUKOB OHM BbIpabaTbiBatoTcsi? Kakoif ropMoH ru-
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nousza (r) cTuMynupyer 3ToT npouecc? B kakoMm oprate (1) yKa3aHHBIN
Bamu ctepouiHbIif TOI0BOM FOPMOH HauHET BbIPAOATHIBATHCS CO BTOPOM
MOJIOBUHBI OepeMeHHOCTH?

CUTYALIUOHHDIE 3AJAYM TPEBYIOLLIUE PASBEPHYTOIO OTBETA

1. B mporiecce ciepmaroreHesa HapymeHo (popMUPOBAHHE aKPOCOMBI.
Kakas ¢pynknus criemaro3oiiga Oymer yrpaueHa?

2. Ha npenapare BUAHBI SIWLEKIETKH, HAXOJSALIMECS HA Pa3IMYHBIX
cTausIX pa3BUTUs. YacTh SMIEKIETOK YBEIMUMBACTCS B pa3Mepax, B HUX
OTMEUAETCS HAKOIUJICHUE JKEJITOUYHBIX BKJIIOUEHHH, paclpeiesieHHbIX MO
BCEH IUTOIUIa3Me paBHOMEPHO. OnpeiesiuTe, Ha KaKoi CTauyu OBOreHe3a
OHM HAXOJSTCS, KAKOW TUIl SUIEKJIETKH U KaKOMY BHJY >KMBOTHBIX OHa
MIPUHAJICKUT?

3. Ha npenapare BuieH 3apOblill, KOTOPBI COCTOUT U3 YETHOTO YKCTIa
0J1aCTOMEpPOB, UMEIOIIUX OJMHAKOBYIO BeIUUHMHY. OIpenenure TUI Jpo-
OJreHus.

4. Ha npenapare — MHOTOKJIETOUHBIA 3apOJIbIl B BUJE IMy3bIpbKa C
LEHTPAJIbHO PaCIOJIOKEHHOM MoJocThi0. CTeHKa 3apojbllia MOCTPOEHA
W3 OJHOTO CJIOSl KJIETOK paBHBIX pa3MmepoB. Ha kakoil craguu pa3BUTHS
HAXOJMUTCS 3aPOJIBIII U KAKOMY BUAY dKUBOTHBIX OH NMPUHAICKUT?

5. B akcnepuMmeHTe y 3apojpliia Ha CTaJWHM TacTPyibl OJIOKMPOBAH
MPOILIECC NEPEMEILICHHSI KJIETOK Yepe3 MePBUUHYIO MOI0CKyY. Pa3Butue ka-
KOTO 3apOIBIIIEBOrO JINCTKA OyJeT HApyIIeHO?

6. B akcriepumenTe y 3apojpliia NTUIBI HA CTAIUH TacTPYiIbl OJOKH-
POBaH MpPOoILIECC MEPEMENIECHUS KIIETOK Yepe3 TOJI0BHOM y3esok. PazButue
KaKoro 0CeBOTo opraHa Oy/ieT HapyIiieHo?

7. B yC10BHOM 3KCIIEpUMEHTE MUKPOMAHUITYJIATOPOM Pa3pyLININ MHU-
oroM. Hapynienue pa3BuTus Kakoil TKaHU BBI30BET 3TO BO3zeicTBHE?

8. B skcriepuMeHTe y 3apo/ibliiia HbIIJICHKA HApyIIEH MPOLIECC cpacTa-
HUSI aMHUOTHYECKUX CKIIa0K. OO0pa3oBaHue KaKUX MPOBU30PHBIX OPraHOB
Oynet HapymieHo?

9. IIpu TUCTOIOTUYECKOM HCCIEIOBAaHUM 3apojIbllia YCTAaHOBIICHO Ha-
JIMYUE TYJIOBUIIHOM M aMHUOTHYECKOM CKJIaIOK. MOYKHO JIM 110 HAJIMYUIO
ATUX MPU3HAKOB YTBEPKIATh, YTO 3TO 3apOJIbIII YesIoBeKa?

10. B xieTku A0pcajibHOM 4acTU ME30/IepMbl BBEJIU JIFOMUHUCIEHT-
HYI0 METKY. B Kakux TKaHEBBIX 3a4aTkax OyneT oOHapykKeHa METKa MpHu
JIaJIbHEHIIIEM Pa3BUTHUHU 3apojibIiia?
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11. Bo Bpems skcniepuMeHTa HaJl O1acTynoi JsArymky Ha ctaauu 16
6mactomepoB ObuT yaanieH 1 6mactomep. OTeneHHas KieTka npoaosikaa
HOPMaJIbHO Pa3BUBATHCS U IMOJOXKHWIIA Hayalo HOBOMY 3apozsiily. Kakoe
Ba)KHOE CBOMCTBO OJ1acTOMEpOB ObLIO MpoJeMOHCTpUpoBaHO? OTBET MO-
SICHUTE.

12. B 3kcniepuMeHTe Ha 3apOJbIlIe JIATYIIKN pa3pylleH BHEIIHUN 3a-
POABIIIEBBIA JTMCTOK — dKTozepMa. Kakass Mopdonoruueckas cTpykTypa
13 MEPEeUYCIIEHHBIX HEe OyJeT B JaJbHEHIIeM pa3BUBATHCS Y JAAHHOTO 3a-
ponpIa?

13. B skcniepuMeHTe y 3apofbliiia KpoJirKa pa3pyiieH muotoM. Hapy-
LIEHUE Pa3BUTHS KaKoH CTPYKTYpbl OyleT HabIoaaThesl y JaHHOTO 3apo-
npima?

14. B skcnepuMeHTe y 3apOAplllla NTULBI Pa3pyLIEHO CKIEPOTOM.
Hapymenue pa3Butus Kakoil CTpyKTypbl OyJeT BbI3BAaHO 3TON MaHUITY-
aauuen?
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TECTOBbIN KOHTPOADb

Heab. Cucremaruzanusi U 00001IeHHE U3YYEHHOTO MaTepHaa, BbIsB-
JICHWE YPOBHS TEOPETUUECKOM MOTOTOBKH OOYUAIOIIMXCS 110 TUCLUIUINHE
«buonorust pa3sMHOXKEHUS U PA3BUTHU.

3ananue. BriGepure o1MH WM HECKOIBKO MTPABUIIBLHBIX BAPUAHTOB OT-
BETA.

|I| Slituexkierka y yejoBeka:
a) aJeyTaNbHast; B) TEJIOJCLUTAIbHAS;
0) ICHTPOJICIUTAIbHAS; ') Me30JIeUTaIbHASI.

Iomroc siineK/IeTKY, I1e CKAIUIMBAETCsl ’KeJTOK, Ha3bIBaeTcs:
a) aHUMaJIbHBIM; B) 9KBaTOPHAJIBHBIM;
0) BereTaTUBHBIM; T') IOpCaTbHBIM.

B pe3yjabTare Onjao10TBOPECHUS 06pa3yeTCﬂ:

?) Gnacryna; T') OZIHOKJIETOYHBIN 3apOJIBIIII;

3UTOTa; S
B) TACTPYIa; 1) stiitieBble 00OJIOUKH.

III O0uras 1IMHA CNEPMATO30HM/1a YeJI0BEKA COCTABJISIET:
a) 20 MKM; B) 100 MKM;
0) 50-70 MKMm; r) 500 MKM.

Besiok, BXoasuii B cOCTaB MUKPOTPY0OYeK KI'yTHKA CIIePMAaTO30M/1a:

a) KepaTuH; B) TyOyJIHH;
0) KoyIareH; r) TEMNCHH.
6 Yka:kute npoiuecc B pe3yibTare KOTOPOIro U3 OJHOM TUIJIOUIHON KJIeTKH
o0pa3syercsi YeTbIpe 3pejbIX FaMeThbl:
a) MapTeHOTeHe3; B) CIIEpMAaTOTCHE3;
0) ooreHes; T) OILIOAOTBOPCHUE.
7 O06pa3oBaHme CriepMAaTO30H/1a COIEPIKAIee YH3MMbI, HTPAIOLIHE BAKHYIO
PoJib B (PH3UKO-XUMHYECKUX PEAKIHUSIX MPH OILIOTOTBOPEHUM:
a) meKa; B) aKpOCOMa;
0) sapo; T') MUTOXOH/IPHSL.
8 Yuéuplii, OTKPBIBIIUIA (ONTUKYJ MIEKONUTAIOIIMNX, HCCIEAYS] SUYHUK
KPOJIBYHX:
a) P. Bpoyms; B) P. I'paac;
6) K. bap; r) T. [lIBanH.
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|I| Ha3zoBure siiilleKJIeTKH, OeHbIE KEeJITKOM:
a) aJIMTOMIIUTAJIbHBIE; B) MMOJIUMIIMTAJIBHEIC;
0) U30JICIUTABHEIC, ') TeJIOMIUTAIbHbIE.

Yro npensTCTBYeT BHEAPEHUIO B SIEKJIETKY APYTHX CIIEPMATO30H/10B:
a) 000JI0YKa OTLIOJOTBOPEHHSI; B) aHTH()OPTUIIN3NH;

0) TraxypoHHIa3a; T') CHHKapHOH.

®epTHIN3HHBI IOMOTAI0T:
a) IIPOHUKHOBEHHIO CIIEPMATO30U/1a B AHIEKIIETKY;
0) IpUKpENIEHHIO CIEPMATO30U/1a K AHIEKIETKE U alIIOTUHALIMUY JIMIITHUX
CIIEPMATO30H/I0B;
B) HEUTPAIIM3YIOT rHalypOHUAA3Y;
I') YBEJIMYUBAIOT HPOAOKUTENBHOCTD JKU3HU SHIEKIETKH.

Vka:kuTe KOJIUYECTBO CTA/AUIl B cliepMaToreHese:
a)2; 0) 3; B) 4; r) 6.

B siape cniepmaTo30ua sKMBOTHOTO coep:kutTcsi 16 xpomocom, a B siape siii-

13
HEKJIETKH 3TOr0 ;KUBOTHOIO:
a) 24 XpOMOCOMBI; B) 16 xpomocom;
0) 8 xpomocom; r) 32 XpOMOCOMBEI.

AKTHBAIHUA Aia 3710:

a) MPOHNKHOBEHHE CIIEPMATO30HU/1a B SHIIEKIICTKY;
0) COIPUKOCHOBCHHME SIHIIA U CIIEPMATO30H/1a;

B) pa3pylieHue 000I04YeK SHIIEKICTKH.

SlifeKJIeTKH 00orarbie JKeJITKOM:

a) TOJIHJICLUTAIIbHBIC; B) Me3aJIeLUTaIbHBIC;
0) u30NenUTAIIBHEIC; T') aJIUTOJICIUTAIBHBIE.

Kakoii Tun 1po6JieHus 3UroThbl Ha0JIIO1aeTCsl y NTHIL:
a) Mepo0IIacTHYECKOE; B) paBHOMEPHOC;
0) panuanpHOE; ') aCCHHXPOHHOE.

JI715l HeHTPOTeNUTAIBHBIX SUIl XapaKTePeH THII APOOIeHHST:

B) TIOJTHOE HEPABHOMEPHOE;
a) MMOJTHOEPaBHOMEPHOE;

T') JUCKOHATEHOC;
0) crimpasibHOE;

1) TOBEPXHOCTHOE.
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B 30He pa3MHOKeHHsI 00TeHe3a KJIeTKH HAa3bIBAIOTCS:
a) OBOTOHMSIMU; B) OBOIIMUTaMH 2 TIOPSAKA;
6) oBouuTamu 1 nopska; T) SIAIEKIeTKAMHU.

Pa3BuTne B THIAX IlpOﬁ.l'leHﬂﬂ SIAIEeKJIETOK KUBOTHBIX onpeaeaseTrcs:
a) KOJIMYCCTBOM U XapaKTCPOM pACIIPEACIICHU KCITKA B HﬁHeKﬂeTKe;

0) PBOJIFOYMOHHBIM TTOJIOKEHHUEM SKHBOTHOTO;
B) MECTOM, TJI€ IIPOUCXOAUT IPOLIECC APOOICHHUS,

T') pazMepaMy >KUBOTHOTO.

J1s1 M30/1eMTAILHBIX SIMI XapaKTepeH THI APO0/IeHusI:
B) ITOJTHOE HEPAaBHOMEPHOE;
T') IUCKOUIAIBHOE;
JT) TOBEPXHOCTHOE.

a) TIOJTHO HEPaBHOMEPHOE;
0) crimpanbHoE;

Tun 1podIeHNsl 3UTOTHI Y JAHIIETHHKA:
a) moIHoe (paBHOMEPHOE); B) aCHHXPOHHOE;

0) MepoOracTu4ecKoe; T') MIOBEPXHOCTHOE.

BunsiunBanue cTeHKHU 0J1acTY bl BHYTPb racTpajbHOM MOJIOCTH:
a) HeUpyIsIus; B) MHBaruHaIus;
6) uMMHTpaIs; T') HHAYKIHUS.

Ha3oBure 0sacty.ay, eciiu B Hell CTEHKa OIHOCJIONHAsA, a O1acToue]b OTHO-

23
CHUTeJbHO 00JIbIIAS:
a) amdudnacryna; B) nepuonacryna;
0) memoOacTyna; r) Omacrommcra.

Baacroueb y 3eMHOBOIHBIX PACIIOJIO/KEHA:
a) B LIGHTPE; B) CMEILICHA K BEreTaTHBHOMY IOJIIOCY;
0) cMeleHa K aHIMaJIbHOMY TIONIOCY; T') CMEIIeHa KO JHY ONacTyIIbL.

Croco6 mesieHNsI KJIETOK HA CTATUH APOOJICHHS:
a) aMHTO3 U MHUTO3; B) MEH03 U MHTO3;
0) TOJILKO MHUTO3; T') TOJILKO MEH03;
Jl) aMHTO3, MUTO3, MEH03.
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OomiazmaTudeckast cerperamusi 3To:

a) HEpaBHOMEPHOE PAacCIpeeiecHHe TeHETHYEeCKOro MaTepuaiia B OiacToMepax
(3urote);

0) oObeAMHEHNE PAa3IMYHBIX CTPYKTYP B IUTOIUIA3ME 3UTOTHI (OI1acTOMEpOB) B
KOMILICKCEI;

B) HEpaBHOMEPHOE paclpe/ielicHHe XUMUUSCKHX BEIIECTB U CTPYKTYp B sidIie-
KJIETKe (3UTOTE);

T') CIMSHHE UTOIIa3MBI IBYX M Ooiee G1acToMepoB;

1) KOHIICHTPALHs MUTATENIbHBIX BELIECTB B OJHOM OOJIACTH LUTOILIA3MBI sHIie-
KJIETKH (3UTOTHI).

27 | denssMHHAIMSA WIH paccjiauBaHUe XapaKTePHO JJIs:

a) penTuInii; B) KPyIJIOPOTHIX;
0) IaHLICTHUKA; I') 3 MHOBOJTHBIX.

YkaxuTe NpaBuiIbLHOE cTpoeHUe aMpuoIacTyIbl:

a) HKTOjIepMa, OJIaCTOIE b, KPBIIIA, JTHO;
0) Omacronepma, 61acTONOp, THO, KPBIIIA;
B) Omacromepma, OacToIEelb, KPBIIIa, THO;
r) OIacrojepa, racTporop, phIiia, JHO.

sliinexJjeTkn NPECMBbIKAIOIIUXCA U ITUI] OTHOCATCHA K THITY:

a) U30JICIIUTAIbHBIX; B) PE3KO TEJIONICIIUTAIBHBIX;
0) YMEPEHHO TEeJIOJICIUTAIIbHBIX; I') AU TaTbHBIX.

IlepBuYHBIii POT 3apoabIlIa 00pa3yeTcs HA CTATHM:

a) 64 dnacTomMepos; B) racTpybl;

0) GmacTyier, T') Ipy 00pa30BaHUU ME30/ICPMEI.

EJ’IaCTyJ'la YE¢J0BCKA HA3BIBACTCHA:

32

a) menodacTyna; B) ampubmacryna;
0) 6cTorucTa; T') ANCKOOIACTyIa.

B nponecce racTpysisinuu BbIjieJIsieTCsI 0CeBOH KOMIIEKC IMOPHOHAIBbHBIX
324aTKOB OPraHoOB, BKJIIOYAIOIINX:

a) HEPBHYIO TPYOKY;
6) xopay;

B) KHIICYHYIO TPYOKY;

') Me307epMYy;
1) DKTOZIEPMY.

TacTpysinust y 4esioBeKa O0CYLIeCTBJIsIeTCS MMyTeM:

a) IMMUTPAIINH; B) 3MUO0JINH;
0) UHBarMHAINY; T') ACTaMHHAIIMA U IMMUTPAIIHU.
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B pesyabTare racTpyJasinuu 00pasyroTes:

a) TKaHU, B) TPpHU 3apOAbIIICBbIX JTUCTKA,

0) MHOTOKJICTOYHBIH 3apOIbIIIL; r) Omacryma.

35
eTcsl B aHMMAaJILHOe:
a) SMHO0IHs; B) ACISIMUHAITHAS;
0) MHBaruHAITHS; T') IMMHUTPALUS.

K cnocodam racTpyJisiniy OTHOCHTCS:

a) Teno0IacTHIECKU; B) TOJIOOTIACTHYECKHIA,

0) ArIOoTHS; T') MepOOIacTHIECKUH.
Me3zenxuma — 3T0:

a) 3apOoIbIIIeBasi COCINHUTEIbHAS TKaHb;,

0) HapYKHBIH 3apOJIBIIICBEIN JTHCTOK;

B) BHYTPCHHHH 3apPOJIBIIICBBIN JINCTOK;

T') CPEIHUH 3apOJIBIIIICBEIH JTHCTOK.

JJIs1 YIeHNCTOHOTUX XapaKTepeH CHoco0 racTpyJ Isun:

a) IMMHUT DAL, B) MHBarmHaIys;
0) snubonus; T) JeSIMUHALINS.
39 | CrpoeHue racTpy.asi:

a) 9KToZIepMa, PHTOIEpPMa, OJIACTOIIENb, TACTPOTIOP;
0) PKTOMIEPMA, DHTOJIEPMA, TACTPOILIEIh, OJIACTOTIO);
B) 9KTOZIEpMa, ME30/IepMa, SHTOEPMa, FaCTPOIIOP;
T') OKTOJIepMa, Me30IepMa, TaCTPOLIEIb, OIACTOIICIT.
JT) DKTOJIEpMa, FIHTOIEPMa, TaCTPOLEIb.

Iesom - 310

Cnoco0 racTpy/jsiui nNpa KOTOPpOM BEIr€TATUBHOEC NMOJYyIIapue BbINIA1INBA-

a) MMOJIOCTh IEPBUYHON KUIIKH;  B) MEPBUYHAS MOJOCTH TENA;

0) BTOpUYHAS TIOJIOCTH; ') BHE3apO/IbIIIeBasi 000JI0YKa.

HeiipyJsa — 310

a) MHOTOKJICTOYHBIN 3apOJIBIIL;

0) MHOTOCJIOMHBIH 3apOJIbIIII;

B) 3apOJIBINI C KOMIUIEKCOM OCEBBIX OPTaHOB;

T) 3apOJIBIILl, COCTOSIIUI U3 IKTO- U SHTOJCPMBI.

K rpynmne anamMHuii oTHOCSITCS:

a) ampuouu; T') MJICKOITUTAOIIIHE;
0) pbIOBI; JT) TITHIIBI;
B) PENTHIINH; €) KpYIJIOpOTEHIE.
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BJ’IaCTyJ'la JJAHIETHUKA COCTOUT M3:
a) IIOJIOCTH M OOHOI'O CJI0A KIIETOK; B) IIOJIOCTH M ABYX CJIOCB KJICTOK;

0) IIOJIOCTH ¥ SUUTEIMAILHON TKAHU;  T) IOJIOCTH U COEIUHHUTEILHON TKAHH.

TacTpysisinust y JJaHIETHUKA OCYHIECTBJISIETCS MyTeM:
a) AIMO0INH; B) A€ISIMUHAINY;
0) MHBarMHAIINH; ') UMMHTPAIAH.

Jlns1 1aHIleTHUKA XapaKTepeH cnocod 00pa3oBaHusi Me301epMbI:
a) TeI0OIACTHYCCKUN; B) CMCIIaHHBIIH;
0) SHTEPOIETbHBIN; T') TIEPEXOAHBIH.

FaCprJ'lﬂIII/lﬂ Y 0TI OCYINECTBJIACTCH MyTEM:

B) JEISIMAHAIIMK U MHBAaIMHALIH;
a) oNUOO0INN U UMMUTPALINN;

6) MMMUTPALMK U MHBATHHAINH; F) ACTAMUHAOUW, UMMUTI'pAIlMi 1 HHBA-

TMHALNH.
I'pynna aMHHOT BKJIIOYAET:
a) peIO; I') ITHII;
0) penTunuii; 1) MJICKOTIUTAIOIIINX;
B) aM(puOMii; €) MJIaleHTapHBIX.

Kakue napHbie KOHEYHOCTH Y 36MHOBOTHBIX 3aKJIAABIBAIOTCS paHbine?
a) 3aJIHUC; 0) mepeaHue.

Kakue napHbie KOHEYHOCTH Y 3eMHOBO/IHBIX BHEIIIHE MOSIBJISIIOTCS TIePBbIMHU?
a) 3aJIHKE; 0) nepenHue.

CkopJiyna sifia Kypuubl — 3T0:

0) Bropr4Hasi 000JI0YKa; B) TPETUYHAS
a) IepBUYHAsT 000JIOUKA;

000JI0YKa.

E N3 kakoii yacTH 3apoAbIIIEBOI0 HCKA (POPMUPYETCS TEJI0 3apoAbINIA NTHL?
a) U3 nepuepruuecKoro TEMHOTO TIOJIS;

B) 13 3apOAbIIICBOTO MIUTKA.
6) 13 HEHTPAJIBLHOI'O CBETIIOTO MOJIA;

HNmnianranus 3apoabilia Y€J10BCKa 3aKaHYMBACTCH:
a) NOTrpy>XCHUCM MOJHOCTBIO B CJIM3UCTYIO O60J'IO‘IKy MAaTKu,;

0) oOpazoBaHMEM TPEX 3aPOJBIIIEBBIX JINCTKOB,;
B) 00pa3oBaHUEM OJIACTYJIBI;

) hOpMHPOBaHNEM BHE3aPOIBIIIEBEIX 000I0UCK.
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IianeHTa 06pa3oBaHa CIAM3UCTOI 000JI0YKOH MATKH H:

a) aMHHOHOM; B) XOPHOHOM;

0) aJuTaHTOMCOM; T') CepO3HON 0OOTOUKOM.
IInamenTa JejioBeKa OTHOCHTCS K:

a) TeMOXOpHAaIHHOM; B) DIIATEIINOXOPHAITEHOM;

0) mecMoxopHaIbHOM; T) SHIOTEITHOXOPHUATBHOM.

Kaxas 000s104ka 3apofbIiia co31aeT BOKPYT Hero noJocTh HAMOJTHECHHYIO

55
JKHKOCTHIO:
a) aJUTaHTOMC; B) TpodobiacT;
0) XOpHOH; T') aMHHOH.

K oco6eHHOCTSM reMoXopeaibHOM NJIaleHTbl OTHOCSITCS:
a) BOPCHHKH XOPHOHA Pa3pyIIAlOT CIU3UCTYIO 000IOUKY MATKH;
0) BOPCHHKH XOPHOHA TIOTPYKEHBI B JIAKYHBI, HATIOJTHSHHBIC MATEPUHCKOM KPOBEIO;
B) BOPCHHKHU XOPHOHA HE Pa3pyIIAIOT SITUTEINH CIIM3UCTON 000TOUKHA MaTKH;
T') BODCHHKH XOPHOHA KOHTAKTHUPYIOT C YHJIOTEINEM KPOBEHOCHBIX COCY/IOB CIIH-
3UCTOM MAaTKH.

J1s1 JKUBOPOASIIIINX YMOPHOTEHE3 — ITO TMEPHOT OT:
a) MOMEHTA OIJIOIOTBOPEHHUS JI0 CMEPTH;
0) MOMEHTa OIIOAOTBOPEHUS 10 POKICHHS,
B) OT POKIEHHS IO CMEPTH;

PazBuBarouuecsi ¢ Meramop¢o30M KUBOTHbIE MOPCKOH ex U opuypa, npo-

>8 XO/ISIT IMYMHOYHYIO CTA/INIO:
a) aypUKYISPHUIO; B) OMTIMTHHAPHIO;
0) OpaxuomnIpuIo; T) IUTyTEYC.

MeTtamop$03 3¢MHOBOJHBIX HHHIIHUPYETCH TOPMOHAMH:
a) TPHHOATHPOHUHOM H MIPOJIAKTHHOM; B) THPOKCHHOM U KOPTH30JIOM;
0) TPUHOATHPOHWMHOM ¥ THPOKCHHOM;  T') MIPOJAKTHHOM, THPOKCHHOM, KOPTH-
30JI0M.

YkaxkuTe cTaIUN Pa3BUTHUS 1JIs1 AKUBOTHBIX € MOJHBIM MeTaMopdo3om:
a) SI0, INYUHKA;
0) sTHATI0, KYKOJTKa, B3pOCIIast
0co0b;

B) SIAIIO, JIMYMHKA, KYKOJIKA, B3pOCIasi 0COOB;
T) SN0, THYUHKA, B3pOCIas 0co0b.

YkaxuTe cTaIHN PA3BUTHUSA /151 )KHBOTHBIX ¢ HEMOJIHBIM MeTamMopdo3om:
a) sIiI0, KYKOJIKa, B3pociiasi 0co0b;  B) sIif110, B3pociiasi 0Co0b;
0) siI10, TUYMHKA, B3pOCIIas 0CO0b;  T) IO, TUYMHKA, KYKOJIKA, HMaro.
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IIpu HeOIATONPHUATHBIX YCJIOBHSAX (TpedyeTcsi OLICTPO YBEJIMYUTH YUCTEH-
HOCTb) WJIH NMPH OTCYTCTBHH MYKCKHUX 0CO0€ei MOKET MPONCXOIHUTh:

a) pa3BUTHE 0€3 CTaJNU ONACTYIISAINH;

0) pa3Butue 0e3 CTamuy TacTPYISAIIH;

B) pa3BUTHE U3 HEOIJIOMOTBOPEHHOI SHIIEKIETKH — MAPTECHOTCHE3;

') HEMIPSIMOE Pa3BUTHE.

M3 3xT0nepmMbl 00pasyloTes:

a) MBIIIIIIHI; B) CKEJIET U KOXKa,
0) merkue; T') OpTaHBI IyBCTB.

62

Ha3oBuTe HCTOYHHMKHN PAa3BHTHS NMHICPMHUCA U €r0 NMPOU3BOIHBIX (HOITEH,

64 N
BOJIOC, KOT'TEH U T. 11.):
a) KOXKHAs DKTOZIEpMa; B) HEpBHas TpyOKa;
0) CIUTAHXHOTOM; ') MHOTOM.

| 65 |K IIPOBH30PHBIM OPraHaM OTHOCSTCSH:

B) cepo3Has 000J0YKa, XOPHOH, COMHUTEI;
T') )KENITOYHBIIl MEIIOK, aMHHOH, HEPBHAs
TpyOKa.

a) aMHHOH, XOp/a, aJUTaHTOMC;
0) 6macrorenb, TaCTPOIEIh, XOPHOH;

@OyHKINHT 32PObIIIEBOr0 MELIKA:

a) COKpaTuTeIbHas,
0) nBuTarenIbHAs;

B) Tpodudeckas;
T') BOJHAS Cpela;
1) KPOBETBOPHASI.

YkaxuTe NpaBUIbHBII BAPUAHT 3aPObIIIEBBIX JUCTKOB H OPTaHOB, KOTO-
pbie U3 HUX GOPMHUPYIOTCSH:

a) Dxrozmepma: mo3r, koka, [THC; DHTonepMa: KUIIEYHHK, MUIIEBAPUTEIbHbIE
JKeJe3bl; Me3oiepMa: MBIIIIIIBI TYJTOBHINA, CKEJICT;

67

0) Dxronepma: ITHC, ckenet, MO3r; DHTOIEpMA: KUIICYHUK, THICBAPUTEIHHBIC
KeJe3bl; Me3ojiepMa: MBIIIIIBI TYJTOBHIIA, KOXKa,;

B) DHTomepma: [THC, ckernet, M0O3r; DKToAepMa: MBI TYJIOBHINA, KoXka; Me-
30/IepMa: KUIICYHUK, TUIIEBAPUTEIILHBIC HKEIe3bl;

F) SKTO}IepMa: KHUIICYHHUK, HI/IHICBapI/ITeJ'IBHI)Ie JKCJIC3hI, SHTOllepMaI MBIIIIBI TY-
JoBMINA, cKeyeT; Me3oaepma: Mo3r, koxka, [[HC.

Pa3BuTHe U3 IBYX 3apOAbILIEBBIX JTHCTKOB XapaKTEPHO /UIS:
a) OTHOKJICTOYHBIX; B) KOJIBYATHIX YepBeii;
0) KHIIEYHOTIOJIOCTHBIX; T') WICHUCTOHOTUX HACEKOMBIX.
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HpOI/ITSBOHHbIMI/I COMMUTOB fAABJIIIOTCSH:

a) He(hpOTOM, MHUOTOM,; B) CKJIEPOTOM, MHOTOM, JIEPMaTOM, ME3CHXHIMa;
0) CKJIEPOTOM, TOHOTOM; ) IepMaToM, ME3EHXHMA.

IIpou3BOAHBIMH HOKEK COMHTOB SIBJISIIOTCS
a) COeJIMHUTENIbHASA M HEPBHAS TKAHKM;  B) FOHOTOM, HE(POTOM;
0) HEPPOTOM, MHOTOM; T') CKJIIEPOTOM, HE()POTOM.

Ipou3BOAHBIM CILIAHXHOTOMA SIBJISIETCSI:
a) COCyIHCTas CUCTEMA,; B) 3a4aTOK MBIIIIEYHON TKaHU;

6) 3a4aTOK TMOJIOBON CHCTEMBI; I') LEIOM.

KoMmmnuieke oceBbIX OPraHoB BKJIKOYAET:
B) HEPBHYIO U MMUIIIEBAPUTEIBHYIO

a) HEPBHYIO TPYOKy, XOP/Y; TPYOKY;
0) xopay, IMIIEBAPUTENBHYIO TPYOKY;  I) HEpPBHYIO TPYOKY, XOP/LY, [UILEBAPH-
TEJIBHYIO TPYOKY.

OTcyTCTBHE Me30AepPMBI XapaKTEPHO JJIA:
a) JATYIIKHA; B) UepeIaxw;
0) DOXKIEBOTO YepBs; T) THIPEL.

CyIIHOCTH IHTEPOIIEIHLHOTO 00PA30BAHUS Me30ePMbI:
a) BBICETICHUE YaCTH KJIETOK B 00-

JIaCTh TaCTPYIIbI; B) oOpacTaHMe BEreTaTHBHOTO TOIIOCA;
0) BBIIIYMBAHNE CTEHKH IIEPBUY-  T) Pa3MHOKCHHEH KIJIETOK OJaCTOIEPMBI.
HOM KHIIIKU,

CymHoCTh Te100,1aCTHYECKOr0 00pa3oBaHusl Me30AePMbI:
a) pacCIOCHKE Ha JIBA JICTKA,

0) pasMHOXeHUE HeMU(PEepeHINPOBAHHBIX KIETOK;
B) oOpacTaHue aHMMaJILHOTO TOJIIOCA;

') oOpacTaHue BETETaTUBHOTO MOJTIOCA;

1) BBIITYNBAHIE CTCHKU NIEPBUYHON KHIIKH.

Crnioco0 o0pa3zoBanusi Me301epMbl Y 0eCI03BOHOYHBIX:
a) Teno0IacTHICCKU; B) SHTEPOIICIHHEIH;
0) cerMeHTapHbIN; T') SKTO/IePMaJbHEIH;
IT) SHTOZIEPMATbHBIH.
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Cnoco6 o0pa3oBaHusl Me30/IepMbI Y XOPAOBBIX:
a) TeIo0JIaCTHIECCKIH; B) 9KTOJCpMAaIIbHBIN;

0) PHTEPOIICIBHBIH; ') CETMEHTAPHBIMN.

W3 me30aepMbl 00pa3yloTces:

a) HEpBHAs CHCTEMa, KOXKa;
B) KOKa, OPTaHbI JIIXaHUS;

6) I10JI0Bas CUCTEMA, BbIJICTIUTCIIbHAA

T') MULIEBAPUTEIbHBIEC )KETIE3bI.
CHUCTEMa,

Mesoaepma qudgepeHuupyercs Ha:
a) COMHTBI, MHOTOM; B) CIUIAHXHOTOM, CKJICPOTOM;

0) COMUTBI, CIUIAHXHOTOM; T') COMHTBI, HO)KKH COMUTOB, CTUIAHXHOTOM.

JHTepoueIbHBIH c0c0d 00pa30BaHHU Me301epPMbI XapaKTepeH AJIA:
a) 0ECII03BOHOUHBIX; B) XOPIIOBBIX;
©0) GecyepenHbIx; T') TO3BOHOYHBIX.

Teso0aacTudeckuii crnocod o0pa3oBaHusi Me304epPMbl XapaKTepeH 1JIf:
a) 6eCTI03BOHOYHBIX; B) XOPJIOBBIX;

0) MO3BOHOYHBIX; I') MJICKOITATAIOTITUX.
82 |B npouecce opraHoreHesa u3 Me3o1epMbl pa3BUBAIOTCS:

a) MOJIOBas ¥ BBIICIUTENbHAS CUCTEMBI, COETUHUTENbHAS TKaHb, CKETIET;
) IbIXaTesibHasl CHCTEMa, OPTaHbI UyBCTB;

B) HEPBHAs CUCTEMa, XOP/Ia, ITUILCBAPUTEIIBHBIC JKEIE3bl;

T') XOpJa, 3MUTEINH CPEAHETO OT/IENIa KUIIIEYHUKA, OPTaHbl 4yBCTB.

IMonocTn Oﬁpa?)leIIIﬂHCﬂ mocJie BbIICJICHUA ME30I€PMbI U1 OTPAaHUYCHHAS
KJIETKaMH ME€30A¢pPMbI:

83

B) MUKCOIIETIb;
T') 1IeJIOM;

261) 0J1acTOLIENb;
) 1) IepBUYHAS TIOJIOCTb.

racTPOIEIb;

JKTOoepMAJIbHBII c10c00 00pa30BaHUs Me30ePMbI XapaKTepPeH [JIf:

a) JIAHLIETHUKA,; B) 3¢MHOBO/IHBIX;
) 4eITOBEKa; T') KPYIJIIOPOTHIX.

K NMPOU3BOIHBIM 3HTOACPMbBI OTHOCHATCH:

? HEpBHAas TKaHb, SIUIEPMHUC;
) KPOBB, MBIIIIIIBI;
B) MIUTENNH MUIIEBAPUTEIBHON CHCTEMBI, TIOMKEIYIOYHAS KeTIe3a;
T') allbBEOJISIPHBIN MUTETUI JIETKUX;

1) TUIeBpa, OpIOIIIHA.
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B nmponecce opranoresesa u3 3JHTOAepMbI Pa3BHBAIOTCSH:
? OpTaHbI YyBCTB; B) XOp/ia, OpTaHbl JIbIXaHHS;
) HepBHAsI CUCTEMa M OPTaHbl JABIXaHUs; T') MOJOBas CUCTEMa, MyCKYlaTypa.

OnuTeaHATbHbIC TKAHU PA3BHBAIOTCH U3:
a6) 9KTOJEPMBI; B) SHTOJICPMBI;
) ME30JICpPMBI; T') BCEX 3apOJIBIIIEBBIX JTHCTKOB.

CoMHTBI — CIMHHAS Me3oiepMa, TuddepeHnMpyeTcs Ha:
a) CINIAHXHOTOM; B) CKJIEPOTOM,;
0) HEppoTOM; T') MHOTOM.

Heiipons! mo3ra qud¢epeHIupyoTcs u3:

? ME30ICPMB; B) DHTOICPMEI;
) KTOIEPMEI; T') 9KTO- U SHTOACPMEI.

B nepuon BHyTpuyTPOOHOIO pa3BUTHSI KOCTHAS TKAHD Y YeJI0BeKa MOsIBJISIeTCS Ha:
B) 7-8 Henerne;

r) 12 Hepnene;

n) 12-13 wepene.

a) 5-6 "exene;
) 6-8 Hepene;

HazoBuTte HCTOYHNKH Pa3BUTHSA CKeJIETHBIX TKAHeH (XpsILeBoi U KOCTHOI):
g) HEpBHas TPyOKa; B) MHOTOM;
) CKIIEPOTOM; T') CIZIAaHXHOTOM.
92 Kaxoii Tun ocTeoreHe3a npoxXoauT BHYTPH XPSLLEBOH Moe/IH, IPH YYACTHH HA/IX-
PALIHHULBI, KOTOPas 0TAAET OTPOCTKH, COfIePKalIHe cOCYAbl, BHYTPb Xpsia?
%) 9H/IECMAJIbHBII; B) MEPHOCTAIBHBIN;
) IEPUXOHIPATBHBIN; T') DHJIOXOH/IPAJIbHBIN.

93 Ha xaxoM Mecsiie BHyTPHYTPOOHOT0 Pa3BUTHSI MOSIBJISIIOTCS MEPBbIe TOUKH
OKOCTEHEHHS B TPYOUATHIX KOCTHX:
? 2 Mecs1a; B) 4 Mecsa;
) 3 Mecsa; ') 5 MecsIeB.

YkakuTe nmocjiea0BaTeJbHOCTH I3TANOB IHA0XOH/IPAJbHOI0 OKOCTCHCHMUSA

a) Ieperonyarast CTaaus, GOpMUPOBaHNE XPSAIIEBON MOJEIH KOCTH, IIPOPacTa-
HHE COCY/I0B, (POPMHUPOBAHUE NIEPBUYHBIX TOUCK OKOCTCHEHHS;

0) HeoHATAJIBHBIN 3Tall, MHGAHTHIBHBINA 3Tall, 3pEJIbIi 3Tall, CEHWIBHBIHN 3Tal;

B) (opmMHpoBaHuE XPSILIEBOM MOACIN KOCTH, IIEperioHYaras cTaius, npopacra-
HHE COCY/IOB, (JOPMHUPOBAHNE; IEPBUYHBIX TOUEK OKOCTEHEHHUS;

I') HEOHATAJIBHBIN JTall, MHQaHTHILHBIN 3Tall, 3peJblid STall.

95 Yka:xkure cpoku (OPpMHPOBAHMSA 3aYATKOB MOIAKEJTYI0YHOM Kese3bl (10p-
CAJIBHOTO U BEHTPAJIBLHOIO0) y YeJ0BeKAa:

g) JIOpCaNTbHBIN M BEHTPAIBHEIN Ha 3 HeZene,;

; JIOpCcanbHBIA — 3 Hellensl, BEeHTpalIbHbIN — 4-5 Henens;
B) TOpCANBHBIA U BEHTPAIBHBIN Ha 4 Hemerne;
T') AOpCabHbIN — 5 Hefens, BEHTPaIbHbI — 6 Hexens.
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Crnioco0 racTpyJisiiuy OCylIecTBISIIOIMicS MyTeM BTATMBAHUS BereTaTuB-

96 .
HOI 4acTH 0JIaCTYJIBI B MOJOCTH OJIACTOIIEJIS:
a) IeIIMUHAIIVS, B) 2MIHOONHS;
0) MHBarMHAIIVS, T') UMMHATPAIA.

HcTouyHuKOM Pa3BUTHUSA KJIE€TOK KPOBHU B 3M6pn0rene3e ABJIACTCH:

) B) MapUeTaIbHBIN JTHCTOK ME30/IEPMBbI;
g)) ?:I({TT%ZI[[?B&%, ') ME3CHXUMA,
pma, JT) BUCLIEPAJIbHBIN JTHCTOK ME30/IEPMBbI.

og |Kakoii opran siB;isieTcsi yHHBEPCATbLHBIM OPTAaHOM KPOBETBOPEHHS B M-
OpuonaJbHOM nepuone?

a) IICYCHb;
) TUMYC;
B) KpaCHBI KOCTHBIH MO3T;

T) Celie3eHKa;
1) auMbaTHIeCKUe y3Ibl.

IMOpPHOHAJIBbHBII reMOI033 B eYeHH YeJI0BeKa HAUMHAETCS Ha:
B) 7-8 Henene;

r) 12 Henene;

1) 12-13 weperne.

a) 2-3 Henene;
) 5-6 Henene;

100 |KaeTKH Kakoro Kjiacca KpOBETBOPEHHsI COCOOHBI TupdepeHnnpoBaThes
TOJILKO B OIMH THII (JOPMEHHOI0 3J1eMeHTa KpPOBU?

Bi II-ro u Ill-ro kmacca;

a) I-ro knacca;

) Il-ro Kacca; r) IV-ro knacca;

1) III-ro ximaccos.
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