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Nel 3ansitue
5.1.Tema: CtpyKTypHbIE YPOBHU KUBOro opranu3zMa. Koneunsie CBOWCTBA )KMBOTO OpraHnu3Ma. THUIIbI
KJIETOYHBIX CTPYKTYP.
KosanuyectBo yacos: 3u. 135 MuH.
5.2.lleab: JlaTh onpeaesieHue Ha CTPYKTYPHbBIC YPOBHU OPTaHU3MOB.
5.3.3agaum o0yuenusi: PacckaszaTh cTyaeHTaM 00 MUCTOPUH pa3BUTHS MOJEKYJSPHOH Ouosoruu, ee
LEeJAX U 3a7a4ax, METOIax.
Opranu3anuoOHHbIN MEPHOI: 5 MUH.
[TpoBepka nmocenaeMocT 3aHATHI 00yJarOIIUMUCS.
[TpoBepka TOTOBHOCTH O0YYAIOUTUXCS K 3aHITHSIM.
IIpoBepka 3HaHuil 00y4aromuXxca Mo npoiiieHHoi Teme: 50 MuH.
O0bsicHeHHe HOBOrO ypoka: 40 MuH.
5.4.Te3uc Teopun: Kaxnas U3 KJIETOK CUMTAETCS CIOKHOU OMOJIOIrMYECKON CUCTEMOM, COCTOSIIEN U3
opraHouioB. Bce opraHouzbl KJIETOK CJHOKHBI B CTPOEHUH, B3aUMOJACHCTBYIOT APYr C JIPYroM M
BBITIOJIHSIOT OINpeAeieHHy0 (yHKIuoo. M3-3a m3MeHeHus (YHKIHMH TOJBKO OJHOTO OpraHoHujaa
Hapymiaercs OajraHc BHYTPU KIETKH M JaKe pa3pyllaeTcs KH3Hb KIETKU. MHOTrOaCHeKTHBIA Opra,
COCTOSIIIMM M3 KIETOK, TKaHEH, OpraHoB, CHUCTEM OpPraHoB, TaKXe€ HMEET BBICOKUH YPOBEHb
TPaBMaTUYHOCTH. Bce opransl opraHu3mMa UMEIOT CJI0KHOE CTPOCHHE U BBIIOJIHSIOT CBOMCTBEHHYIO UM
(GYHKIHMIO B HEYKOCHUTEIIBHOW TApMOHUU C APYTUMH OpraHamu. M3mMeHeHus B JAeSTEILHOCTH OAHOTO
YlieHa MOPHUBOJAT K HapyIIEHUI0 paboThl €OUHOW CHUCTEMBl OPraHoB, M JaXe pa3pylIaercs
JKU3HEACSITEIbHOCTh OpraHu3Ma. EJWHCTBO XHMHYECKOTO CTPOEHHUS KHUBBIX CyliecTB. JKuBbIe
OpraHu3Mbl 00pa3oBaHbl OPraHWYECKUMH M HEOpraHWYecKuMHu BemiecTBamMu. OCHOBHas Macca
KJIETOYHBIX OPraHU3MEHHBIX BEIIECTB COCTOUT U3 OEJIKOB, )KMPOB, YIJIEBOJIOB, HYKJIEMHOBBIX KHUCIIOT,
AT® u apyrux BemiecTB. OCHOBHBIMU BELIECTBAMM KIJIETOK SIBISIOTCS BOJA M MUHEPAJIBbHBIE COJIU.
Mornekyabsl OpraHMYECKOTro BelllecTBa OOpa3yroT oOpraHoujbl KiIeTkd. Bopga, coaepskaras
pacTBOPEHHBIE BELIECTBA, 00pa3yeT BHYTPEHHIOI CPEy KIETKH.
OOMeH BeIeCcTB M SHEPruu - 3TO 0O0Iee CBOMCTBO BCEro >KHUBOTO, KOTOPOE JIEKUT B OCHOBE
*Ku3HeobOecredeHus. JKuBble opraHiu3Mbl MOTYT MOTJIONIATH ONPEIeTICHHBIE BEIIECTBA U3 OKpYKaroIIen
cpensl. [IpeBpaiiaer ux B Ipyroi BUJ U MOJIy4aeT SHEPTHUIO 3@ CUET UX U3MEHEHUs. MOXKET BBIAEIATD
HEHYXHbIE€ OCTAaTKM 3THX BEILECTB B OKpyXKarollyro cpeay. OOMEeH BeLecTB MOJpa3/ieisiercs Ha
SHEPTreTUUYECKUM (KaTaboIM3M, JUCCUMUIISINS — pacaj] BEEeCTB) U THOKHM (aHA00TIM3M, aCCUMIISIIIUS
- CUHTE3, 3allacHbIE BelecTBa) 0OMeH. bojee Toro, »K1BbIe OpraHU3Mbl PACXOAYIOT SHEPTHIO B CHHTE3€
IMPUHAUISKAIINX MM BEIIECTB, COCTABISIIOMIMX WX Teno. OH sBisSeTCS 4YacThbl0 TMOKOTo OoOMeHa
(aHabomu3m).
K oOmeny BemecTB Kak (hPU3HOIOTMUYECKOMY TMOHSATHIO MPUCOETUHSIOTCS MPOLIECCH, ¢ KOTOPHIMU Ha
MEPBBIA B3TJISI CBSA3b HE3HAUMTENbHA. OJTO: MHUTAHWE M TMHINEBAPEHHE KUBOTHBIX; (DOTOCHHTES,
JbIXaHUe U MOYEHCITYCKaHHE Y pacTeHuH (y MIEKOMUTAIOIINX Tak)Ke 100aBIsieTcs BhleNeH e ToTa). B
YaCTHOCTH, B XOJE 3THX IPOLIECCOB OPraHU3Mbl 00ECHEeYUBAIOT ce0sl HE TOJBKO HEOOXOIUMBIMHU
BElIECTBAMM, HO U JHeprued. Y dyenoBeka OOMEH BEIIECTB M JAPYrue MPOLEcChl KOHTPOJIUPYIOTCS
HEPBHBIM U JKUJIKOCTHBIM (TyMOPAJIBHBIM) ITyTeM. DTO-OCHOBA CIEAYIONIET0 CBOMCTBA JKUBOCTH.
Camoperynsnusi-crioCOOHOCTh JKUBBIX CHCTEM aBTOMATHYECKH (DUKCUPOBATH WM TOJACPKUBATH CBOU
nokazarenu (Qusznonornueckue u ap.) Ha omnpenenennom ypoBHe. TOJIBKO XKHBOE CYIIECTBO MOKET
OIIyIIaTh M3MEHEHHUs OKpYXarollel cpenabl, MpU ATOM IOKa3aTeldu BHYTPEHHEW Cpelbl OCTaloTCs
HEW3MEHHBIMU U TMOCTOSIHHbIMU. Hampumep, eciaum ropMOH HMHCYJIMH YBEIUYHMBAETCS, KOJIUYECTBO
[JIFOKO3bl B KPOBU YMEHBIIAETCS, a TJIOKAaroH U aJpPEHAJINH YBEJIWYUBAIOT €ro KOJWUYECTBO, €CIU
[JIIOKO3bI HEJJOCTATOYHO.
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Y TEIIOKPOBHBIX MHMBOTHBIX OYEHb MHOI'O MEXaHHM3MOB TEPMOPETYJISLMHU: OHU CTAOMIBHO
NONJEPKUBAIOT TEMIIEpATypy Tejla Ha ONPEIECIICHHOM YpOBHE, HE3aBHUCHUMO OT TEMIIepaTypbl
OKpYXKarolleH cpelibl. DTO CUUTAETCS pa3IpakeHUEM Il MHTCHCUBHOIO IOTOOTIENICHNUS, PACIIMPEHUS
COCYZIOB B KOXE JUISl OXJIAXKACHHUSI, & TAKXKE CY>KEHUsI KallWJUISIPOB KOXKH U COTPEBAHMSL.

EcrecTBeHHOE 00BeAMHEHUE pacTeHUI M KMBOTHBIX PETYJIMpYyeTcs MO UX KosumdecTBy. Hampumep,
KOJINYECTBO XHUIIHUKOB 3aBUCHT OT KOJHMYECTBA JOOBIYHM, KOTOPYIO OHM OXOTATCS. Ecim XUIIHUKH
Pa3sMHOXKAIOTCS, OHU OXOTATCA OOJIbIIE Ha CBOMX JIeTeHbIIeH. V3-3a ype3MepHOro yjaoBa KOJIMYECTBO
KOpMa YMEHbILIAETCA, a CaMU OHM THMOHYT OT rosnoaa. Takum oOpa3oM, BBDKMBIINE Tpoden
YBEJIMUYUBAIOTCA JJO HOPMaJIbHOTO YPOBHS.

OTU MEXaHU3MBI NIPENATCTBYIOT OTTOKY M COXPaHsIOT BUbl. OJHAKO, YTOOBI MPAaBUIIBHO pearupoBaTh
Ha U3MEHEHMSI OKPY KaIoLIeH cpelibl, HEOOXOAMMO YMETh PACIIO3HABATh U YyBCTBOBATH ATH U3MEHEHUS.
J11 3TOro HY>KHO €I11€ OTHO CBOWCTBO JKUBOI0O-Pa3ApaXkKUTEIbHOCTb.

Pa3znpaxxutenbHOCT-CBOMCTBO KMBBIX CUCTEM pearupoBaTh Ha BHEIIHWE U BHYTPEHHUE BO3/EHUCTBUSA
(u3meHeHus1). Pa3apakurenbHOCTh B OpraHU3MeE Y€IOBEKa BO MHOTOM 3aBUCUT OT CBOMCTB HEPBHOIA,
MBILLIEYHON U KEJIE3UCTON TKaHed. JTO MPOMCXOIUT IMyTEM peakluu Ha JAEHCTBHE B BUIE HEPBHOIO
IPOPBIBA, MBILIIEYHOI'O COKPAIIEHUS MM CEKpeLMH BEUIeCTB (CIIOHA, TOPMOHBI U T. A.). B >KuBBIX
OpraHus3Max, IJie OTCYTCTBYET HEpBHAsl CUCTEMa, Pa3JpakKUTEIbHOCTh MPOSBISIETCS IPU JABHXKECHUU.
Hanpumep, ameObl MM KaTaJku (BOJIBBOKChI) HOKHMJAIOT COJEBOM HEOJIaronpusTHBIA pacTBOp ¢
BBICOKOM KOHIIEHTpaluel. A pacTeHHsI MEHSIOT popMy nodera (CTpeMsATCS K CBETY), YTOOBI MOIJIOMIATh
OoJbIIe cBETA.

Bo030yanMocTh-CBOMCTBO KMBBIX CUCTEM pearupoBaTh Ha pasjipakaroliee AeiicTBue. A Bo30yXJ1eHue-
3TO cHenu(pHUUECcKUil 0TBET, BO3HUKAIOIIMI 10/ IeHCTBUEM pa3fpakeHus U Bo30yanmoctu. HepBHas,
MBILLIEYHAs U KeJle3UCTasi TKaHU SBJSIOTCA BO30YXKIAIOMIMMU TKAHSIMM, TOT/Ia KaK KOCTHAs TKaHb HE
B030yxkaerca. KocTHble KiIeTKM He pearupyroT Ha 3(QeKkT u3MeHeHuss MeMOpaHHOro 3apsja,
HEME/JIEHHOTO CUHTE3a M BBIJEJICHUS BEIIECTB WM coKpamieHus. OTHUM U3 JIOTMUECKUX OKOHYAaHUMN
pa3IpaKUTENIbHOCTU U BO30YIMMOCTH SIBJISIETCS ABWXKCHHE (IBM)KEHHE) B MPOCTPAHCTBE. JBHIKeHUE
(>kecT) - CBOMCTBO IEpeMelaThCcsl. DTO TOXke 00Iasi yepTa )KUBBIX CYIIECTB, XOTS HA NEPBbIN B3IJIA]
KaXeTcs, 4YTO YKPEIUIGHHble OpraHu3Mbl HE MOTYT JBUTaThcs. B m1000H kKMBOM  sijepHOM
(9yKapHOTHYECKOW) KJIETKE LMTOIUIa3Ma HAaXOJIUTCS B JIBW)KEHUH. Jlaxke yKpemieHHble »XUBOTHBIE
OOBIYHO JenatoT HeOoJbINOoe JBUXKEHUE. [l pacTeHuil XapakTepeH »xXecT «pocTta', KOTOpBIH
JIOCTUTAETCS 3a CUET YBEJIMUEHUS KOJIMUYECTBA U pa3Mepa KIETOK.

PazMHoxeHHe-o011ee CBOMCTBO KHMBBIX OPraHU3MOB, O0ECIEUMBAIOLIEEe pPa3BUTUE XHU3HU B psay
MOKOJICHH, T. €. ICTOPUYECKOE. DTO HE TPOCTO MPOCTOE CBOMCTBO CaMOBOCIIPOU3BeIeHUs. B mpoiecce
PasMHOXKEHHUsSI COXPAHSAIOTCS CBOMCTBA W MPHU3HAKM HMCXOJHOTO MAaTEPUHCKOro (aTaTeKoBOTO)
opranusma. llpu sTOM mosBAsSETCS M HM3MEHYMBOCTh. B MHOTOKJIETOYHOM OpraHU3Me KIIETKU
pasMHOXKAIOTCA Ha OCHOBE pocTa. OJHOKJIETOYHBIE PAcTyT 3a CYeT OOMEHa BEIeCTB, a TaKkKe
YBETUYCHHUSI 00beMa IIUTOTUIa3M M KOJMYECTBA OPraHOUI0B. Pa3BuTHE-ITO CBOMCTBO, MPUCYIIIEE BCEM
YPOBHSIM TBOpeHUs (opranuzauun). JKuBble CHUCTEMBI - OT MOJIEKYJSIPHOM M KJIETOYHOW CHUCTEM 0
6unochepsl-MOryT TpaHC(HOPMUPOBATHCS, PA3BUBATHCSI U COBEPLICHCTBOBATHCS B €MHOE 1I€JI0€-B CBOE
BpeMsl. OTH U3MEHEHHUS HOCST APKO BBIPA)KEHHBIN 3aKOHOMEPHBIN XapakTep. MepTBbIE CUCTEMBI TAKXKE
pa3BuBaroTcs. Hampumep, ropHble cuUcTeMbl 00pa3yroTCs, pacTyT,» YCTapeBaloT", pa3pyllaroTCs.
TonpKo XKMBOE CyIIECTBO MOXET IOBBIIATH YPOBEHb TBOPEHUS M Pa3BUBAThCA. Bbl Takke Moxere
KOHTPOJIMPOBAThH 3TO C KJIETOYHOTO YPOBHS

3akpenJieHue HOBOM TeMbl: 20 MUH.

5.5.Harasianble mocoousi: MyJIbTUMEIUHHBINA TPOCKTOP (TIpE3EHTAIINA).

5.6.0cHoBHasi IMTEpPaTYypa:
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1. MenuiuHaNBIK TEHETHKA : MeJl. YIHITUINETIep MEH KOJUIeKAePTe apHaIIFaH OKYJIBIK = MeInIInHCKas TeHETHKA
: yueOHHMK /i Men. yuwnuin u kosuiemkedt / pen. H. I1. boukos; ka3zak tinine ayn. b. H. JlrocenOekoBa. - M. :
I'DOTAP - Menna, 2015

2. Ilexos, A. I1. buonorus. MeaunuHckast OMONOTHS, TeHETHKA U TapazuToiorus [Tekcr] : yaeOHUK 171 By30B /
A. Il IlexoB. - M. : IDOTAP - Menua, 2012. - 656 c.

3. Axynenko, JI. B. buonorus mMemuuuHaNbIK reHeTHKa HerizaepiMen [Tekcr] : Men. y4wiuineiaep MEH
KoJuTepKAepre apHainran okynsIK / JI. B. Akynenko, W. B. YrapoB ; xazak tinine aya. K. A. Ecremecosa. - M. :
I'DOTAP - Menua, 2016. - 416 6et ¢

4. bypyn0eroBa, K. K. I'eneruxka nerizaepi [MartiH] : okynsik / K. K. Bypyn6erosa ; KP BFM. - Anmartst : ayip,
2013. - 264 Ger. c.

5. Komraesa C.K., HIsmaneiicosa ['.I1., UcmanmoBa A.A. Monekynanslk OHOIIOTHS, MEAUIIMHAIBIK TeHeTHKa. OKY
Kypausl. , 2019

6. Kazeimber, I1. MeaunuHabIK )koHE OHONOTHAIIBIK TEPMHUHIEPIIH TyciHaipme co3iri. T. 1 [MariH] : ce3mik /
I1. Kazemmber, Jlanenos, A. XKakanos. - Acrana : JKXIIC "Menuunnansik Pagroounonorus FeumeiMmu Opranbrsr”
; Anmartsl : OBepo, 2014. - 220 6et. C

7. HeroccOaym, P. JI. Menununaansik renetuka [Tekcr] : oky Kypansl / P. JI. HeroccOaym, P. P. Mak-WUHunec, X.
®. Bumunapg; opeic timiameri pexn. H. I1. boukos ; Kazak tinine ayn. A. A. Tepedekos. - M. : [DOTAP - Menua,
2014. - 528 6er. +a:1. omrt. guck (CD-ROM)

HNurepHeT-pecypc:

1. HWenepa, JLII. MonekynspHas Ouojorus: OJEKTpOHHBIH yueOHuk. - Kaparannma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekynsipHast Ouonorus kinetku : B 3- tomax: [lep. ¢ aarn.. T. 1/ b. Ansbepre, /. bpeit, JIx. JIprouc, M.
Pa¢pdu, K. Pobepre, k. JI. Yorcon. - M.-Uxerck: HUIL "Perynsphas u xaoruyeckas auHamuka', WH-T
KOMITBIOTEPHBIX HcciienoBanui, 2013. - 808 c. http://rmebrk.kz/

3. 3mopoBbe U reHoGOH/] HAIlK B COBpeMeHHOM Mupe. [IpeBenTrBHas npodunakTuka [TekcT] : Mex/1. HaydHo-

npak. kKoHdpepeHuus "CoBpeMeHHbIE aCHIEKThl MEAULMHBI U (apManuu: 00pa3oBaHue, HaAyKa U MPaKTHKA" ITOCB.
40-netuto co nHs obpazoBanus FOKMA 11-12 okrabps 2019r. / FO. M. Mycaes, XK. K. KymabexoB [u np.] //
Bectnuk FOKMA = OKMA xaGapmisichl. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

ITonBenenne uroros ypoka: 20 MuH.

5.7.KoHTpoJibHBIe BONPOCHI (00paTHas CBS3b)

1. Tunsl KIETOYHBIX CTPYKTYP.

2.00meH BemectB. Pazmuoxenue. Pocr.

3.KoHeuHble CBOWCTBA KUBOTO OPraHU3Ma.

4. MexaHu3Mbl OHTOTE€HE3A.

5. MenunuHcKast apaxHO3HTOMOJIOT U

6. Oco0eHHOCTH CTPYKTYPHO-(PYHKIIMOHAIBHOTO CTPOCHUSI 3YKaPHUOTHYECKUX KIIETOK.
7. denenue Ki1eTok. MuUTo3.

8. MemOpaHHbBIE OpTraHesuIbl KIETKH.

9. I'enetnyeckas nHpopmanus KiIeTku. I 'eHeTnyeckuii romeocTas.
10. DmOpuoHanpHOE pa3BUTHE.l HCTOOpTraHOTEHE3.

Ne2 3ansitue
5.1.Tema: IIpuHuMIB KOAUPOBAHUS U IYTH pealu3alii T€HETHYECKON HH(POpMAIIH.
KoanuecTBo yacoB:3 4. 135 muH.
5.2. lean: Pacckazath 00ydarOmMMCs O TEHETUIECKOM KOJIE M TCHOME.
5.3. 3apauu o0yuenusi: OOydaromuiics JOKHEI 3HATh O TEHE U CTPYKTYpE reHa.


http://rmebrk.kz/
http://rmebrk.kz/
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Opranu3anuoOHHbIN MEPHOI: 5 MUH.

[TpoBepka nmocemnaeMocT 3aHATHI 00yYarOIIUMUCS.

[TpoBepka rOTOBHOCTH O0YYaAIOUIUXCS K 3aHSITHSIM.

IIpoBepka 3HaHuil 00y4aromuxcs Mo npoiiieHHoi Teme: 50 MuH.

O0bsicHeHHe HOBOTO ypoka: 40 MUH.

5.4. Te3uc Teopuu: I'eHeTHueckass wuHpopmauusa-uHdpopMays O CBOMCTBaX OPraHU3MOB,
nepegaBaeMbIx MoToMcTBY.I'eHeTnueckas nHpopManus 3amvcaHa B HYKJIEMHOBOH KHCIOTE€ B BHJE
[oCJIeI0BaTeNbHOCTH €€ ocHOoBaHui. JIHK-3T0 reneTnuecknii maTepuai, KOTOPbIN ONpEAeIIseT KaK Ay 0
KJIETKY. BroMosieky bl 1 opraHesuibl 10JKHBI ObITh CKOIMPOBAHBL, PACIPEICIICHHBIE MEXAY KIETKaMH,
JI0 T€X MOp, MOKa OHU HEe OYIyT IKCIIPECCUPOBAHBI B HOBYIO KJIETKY C IIOMOIIBIO0 KOTHM KJIETOK K MUTO3a
w muo3a. JIHK, naiinennas B sape, Haxonutcs B ga3e uHTEpda3bl S BO BpeMs KICTOYHOTO ITUKJIA,
pernkauus JJHK B sykapuoTnueckux kieTkax, Takux Kak KJIETKA XpOMOCOM KaXK/10M HOBOU KJIIETKU U
kietkn pactenuit . Ilpomecc permkamuum JIHK oyeHbp BaxkeH 1 pocTa, BOCCTAHOBICHHS H
Pa3MHOKEHHUS KJIETOK B OpraHax.

Crpyktypa JHK

JHK wunu ne30xkcupuOOHYKIEHHOBAsT YIJIEpOJIHAsl JIE30KCUPHOO3HAs KHCIOTAa-3TO THI MOJEKYJIbI,
Ha3bIBAEMBI HYKJICHHOBON KuciIoTOoH. OH cOCTOUT U3 5-caxapa, ¢ocdara u a30TUCTOrO OCHOBAHWSL.
[Borinas JIHK coctoutr u3 JOBYyX CHHUpaIbHBIX HYKJIEHMHOBBIX KHCJIOTHBIX IOCIEAOBATEIBHOCTEH,
KOTOpBIE TPeoOpa3yIoTcsl B ABOWHYIO criMpaibHyto Gopmy. D10 mo3Boisier ckpyunBath JJHK Oonee
KOMMakTHO. YToOBI mocenutbes BHYTpH siapa, JJIHK 3amonHseTcs yniaoTHEHHBIMH MOBEPXHOCTHBIMU
CTPYKTypaMH, Ha3bIBa€MbIMH XPOMAaTHHOM. XpOMaTHH OOpa3yeT XpOMOCOMBI BO BpeMs JAeNeHUs
knetok. Ilepen permmkarnumeit JIHK xpomaTuH BbICBOOOXKIaeT Tmepenady KIETOYHOW TEXHUKU
pemmkanuu HUTAM JTHK.

[ar 1: dopmupoBanue GopMbI perIHKAIIUN

[Tepen notopenunem JIHK nByxmosnocHas moiiekyna moJpKHa ObITh pasneneHa Ha ase Hutu. JJHK
COJICPKUT YEThIPE OCHOBAHMS , Ha3bIBaeMble afieHUHOM (A), TumuHOM (T), tuto3uaoM (C) u ryaHHHOM
(G), koTOopBIe 00PaA3YIOT Mapbl MEXKY ABYMSI HUTSIMH. TOJIBKO Mapbl IEHUHOB CBSI3BIBAIOTCS C TAMUHOM
U LIMTO3MHOM TOJIBKO ¢ ryaHuHOM. UToOsl ocBoOouTh JIHK, 310 B3aumosneiictBue Mexay 0a30BBIMU
napaMy JOJDKHO OBbITh HapylIeHO. DTO BBINOJHsSETCS (epMeHTOM, Ha3biBaeMbIM crupaibio JIHK.
Cnupane JIHK o3Haudaer, 4To BOJOPOAHBIE CBSA3M MEK/Yy OCHOBHBIMH MapaMu 3aKpEIJICHbl KaK BUJIKA
permukanuu Hute. Ha konme 5' maxomutcs docdarnas (P) rpynma, a Ha xoHIEe 3 ' THAPOKCHUI
pa3pyIaeT OpUEHTAL[MOHHYIO Pa3HOCTh, YTOOBI Pa3/IeNTh €€ Ha Tak Ha3blBaeMyto Gpopmy Y. O1o Oyzaer
mabJIoH pEeTUTHKaIiU, ¢ KOToporo HaunHaeTcs oomacte.JJHK ormedena 5 ' 3' konmamu B 06oux. Itn
MPU3HAKU TOBTOPSIOTCS B JBYX pasHbIX mporeccax st pazmerienus JIHK kakoit-mu0o KocBeHHOM
rpymmsl. Penivkanus HaunHaeTcs

[lar 2: nepBuyHas npussizka.Benymas nens - yamie Bcero Aysg mnoropeHus. Ilocne pacuienenus
ITyuxoB JIHK xopotkyro pHK, Ha3zpiBaeMyro mporepom, cBs3bIBaroT B 3 - i nosic. [Ipaiimep Bcerna
CBSI3BIBAETCS B KAUECTBE OTIPABHOM TOUKH Jyis perutnkanuu. [Ipaiimepst coznatorces pepmentom JJHK-
MIPUMa3HkI.

Peruukanus JIHK: npoanenue

[ar 3: ynmuaenue. Ecte rpynma (aecsaTh). DTa HampaBICHHOCTh BayKHA JJISl PETTUKAINH, TTOCKOJIBKY
OHa pa3BUBAETCS TOJBKO B HampaiieHuu oT 5 'no 3. Tem He MeHee, POPT peIIMKALIMK JIBY CTOPOHHUI;
OJIHA JIMHUSA HallpaBJieHa B HampasieHuu 3 - 5' (Bemymias JIMHM), a Apyras-otT 5 'mo 3' (muHus 6pocka).
Takum o0Opazom, »H3uUMBI, Ha3biBaeMble J[HK-mommmepazamu, ¢ 00ewX CTOpPOH OTBETCTBEHHBI 3a
CO3JJaHME HOBOM ILIEMM 4Yepe3 IMpOILECC, HA3bIBAEMbI XPOHUYECKUM. bakTepuum M KIETKH 4YeloBeKa
UMEIOT MATh Pa3NuuHbIX u3BecTHbIX THNOB JIHK-momumepas. E. y Ttakux Oakrepuii, kak coli,
nosuMmepasa 1 sBisieTcst OCHOBHBIM MACHTU(PUKAIIMOHHBIM ()EPMEHTOM, B TO BpeMs Kak mojaumepasa I,
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I, IV u V orBeuaer 3a npoBepky u ucnpasienue ommbok. JIHK-momumepasa Il cBs3biBaeT 1ens Ha
ydacTKe TpaiimMepa M J00aBIseT HOBBIE IMAapbl OCHOBAHWH, KOTOpBIC 3alOJNHSAIOT LENb BO BpeMs
peruinkanuu. B sykapuotuueckux kietkax Aunbda -, Jlenbra-u DncUIOH-TIONMMEpasbl SIBISIFOTCS
OCHOBHBIMM IOJMMeEpa3aMu, ydacTtByromuMmu B permkanuu JHK. Ilotomy 4Tto ecnu perummkanus
MPOJODKAETCA B HAMpaBICHUH OT 5 70 3 Ha mepegHeM IUIaHe, TO BHOBb C(OPMHUPOBAHHBIN NYyTh
ABJIIETCS HENPEPHIBHBIM. YBEJIMUEHNUE JJIMHBl HAUYMHAETCS C PEIUIMKALWK IYyTEM CBS3bIBAaHUS C
HECKOJbKMMU NpaiiMepaMu. Kaxknas TpyHTOBKAa COCTOUT TOJIBKO M3 HECKOJbKUX ocHoBaHui. JJHK-
nonuMepasa 3ateMm BiirodaeT ¢pparmentsl JIHK, HaspiBaemble pparmentamu Okazaki, B menb Mexay
npaiimepamu. [lporecc pemuKanuy HENpepblBeH, TaK KaK BHOBb CO3/IaHHBIC (ParMEeHTHI HE
(bparMeHTUPOBAHBI.

[ar 4: ocranoBka.llociie 0Opa3oBaHust HEMPEPHIBHBIX U MPEPHIBUCTHIX JTMHUN (DEPMEHT, Ha3bIBACMBbIii
9K30HyK/Iea30H, ypamser Bce mnpaiiMepel PHK w3 ucxonHblX. OTH TPYHTOBKM 3aMEHSIOTCS
COOTBETCTBYIOIIMMH OCHOBAHMAMH. FEIlle OJMH DK30HYKJIEAa3-3TO IIPOBEPKA, YIAJICHHE BHOBb
obpazonasiieiica JIHK u 3amena mo6bix ommbok. [pyrue depmentsl, HazbiBaemble JJHK-nurazom,
00pa3yroT eauHy eIuHylo JuHUI0 ¢ ¢pparmeHTamu Oa3aku. B konne nmuneinoi /IHK cymectByer
npobiieMa B kauectBe JJHK-monmmepasbl, Tonbko MOXKHO 400aBUTH OT 5 10 3 HYK/I€OTHA0B. KOHIIBI
POIUTENBCKOM LIENMN COCTOST U3 HECKOJIbKUX nocienoBarenbHocTerd JJHK, Ha3piBaeMbIX TenomepaMu.
Tenomepbl JEHCTBYIOT KaK 3alIUTHBIE KOJIMAUYKH Ha KOHIE XPOMOCOM, YTOOBI MPEAOTBPATUTD 3aIUTY
OJM3KUX XpoMocoM OT TepModyHKImH. Ocobbrii THn depmentoB JITHK-nomumepassl, Ha3bIBaeMbIN
TEJIOMEPa30i, KaTaJu3upyeT CUHTEe3 mocienoBareabHocTH Teiaomep B koHue JIHK. Ilocne storo
ponutens u ero gononnutenbHast JJHK npespamatorcs B popMy ABYCTOpOHHEN criupaiiu, KOTOPYIO OH
3HaeT. Hakonen, permkanus npousBomuT ase moiaekyusl JIHK ¢ oxHol mocnenoBaTenbHOCTBIO
POAMTENIBCKOM MOJIEKYJIbI U HOBOM IOCIJIEI0OBATEIBHOCTBIO.

I'enom (anrin. depome, rpey. depos — BBIXOJI, TOJIBKO) - 00bEAMHEHNE I'€HOB, KOHIIEHTPUPYIOLIUXCS B
XpOMOCOMHOM Habope xpomocoM. Tepmun ['eHoM Ob1 BBesieH B 1920 rogy HemMelKuM OHOJIOIOM T.
Bunkiiepom. ["annmouneiii HA0Op 4acTo XapakTepeH sl TMOJOBBIX KJIETOK, TOT/Ia KaK COMAaTHYECKHE
(TenecHble) KIETKM HUMEIOT JUIUIOWIHBIA (yABOEHHBIM) Habop XxpomocoMm. MHorga KoiauuecTBO
XpOMOCOM YBEJINYMBAETCS U3 HOPMAaJIbHOTO TUIUIOUIHOTO cocTossHuA. Ecin ['eHOM m3 ramiongHoro
Habopa B TPU WJIM YETHIPE pasza OOJbIle, TPUILTOWAHBIA U TETPAIUIOUIHBIN, a OJUH U TOT ke ['eHoM
MIOBTOPSIETCSI B OPraHU3Me HECKOJIBKO pa3, ayTOIMOJMUIUIONIHBIN, a IPyroil 0ObeAMHEHHBIH OpraHu3M
Ha3bIBaeTCs auionoiaumuionanbiM. [lo Mepe Toro, kak HabOp XpOMOCOM YBEIWYHMBAeTCS U
YBEJIMYUBACTCS, YUCIO TEHOMOB Takke yBenuuuBaercs. OObIYHO B JUIIJIOUTHON KIIETKE XPOMOCOMBI
ABJISIFOTCS MTapaMu. JTO CBA3aHO C TEM, YTO IIPH OIJIOJOTBOPEHUH OJIMH U3 €r0 T€HOMOB NIEPEIAETCS OT
MaTE€pUHCKONW TaMeThl, a JPYyrod — OT MATEPUHCKOM raMeThl, TO €CTb 3TH T'€HOMBI SIBIISIOTCS
COOTBETCTBYIOIIUMHU (TOMOJOTHYHBIMH). Takum 00pa3oM, U3 JBYX TalJIOUJIHBIX KJIETOK oOpazyercs
OJlHAa JWIUIOWJHAs KJIeTka © (QopMHpyeTcss HOBBIM OpraHu3M. B3anMHas TOYHOCTH TEHOB,
IIOCJIEIOBATEIBHO PACIIONOKEHHBIX B KaXKJIO0M XpOMOCOME, HAa3bIBAETCS COBIAJACHUEM JBYX F€HOMOB.
PoncrBenHble OTHaneHHBIE CYCTaBbl HE HUMEIOT COBNAJEHUN MEXAY BCEMH MM HECKOJIbKUMU
reHOMaMu. JTa CTa0UIbHOCTh HAPYIIAETCsl, 1 N3MEHEHHE YHCIIa XPOMOCOM (HarmpuMmep, yBeITHIUBaeTCs
WINM YMEHBIIIAeTCsT) I0J] BO3/ICHCTBHEM OIpeeNieHHBIX (DaKTOPOB Ha3bIBAaeTCs TEHOMHOM MyTauei.
['eHeTndeckuii KOA-3TO CrMoco0 3amucH HACIEICTBEHHOW WHGOPMAIMU O HYTPHEHTaX C IMOMOIIBIO
nHykieotunoB JIHK. CymectByet 20 pa3nu4HbIX BUJOB OEIKOBBIX MOHOMEPOB - aMUHOKHUCIIOT. A THII
HykieotunoB B JIHK cocraBisier 4, 3To: afgeHWH, r'yaHWH, TUMUH M ITUTO3WMHOBBIE HYKJICOTH/IBI.
AHTUKOZOHBI He MoryT nosHoctbto konuposarh Tpumiaer JIHK na T-PHK. Opnako nBa mepBbix
OCHOBaHUS JIOJKHBI COOTBETCTBOBATH OJJHOMY-OJHOMY 0€30rOBOPOYHOMY. TPUIIIEThl aMUHOKHCIIOT C
HECKOJbKMMHU BapUAHTAMU TPUILIETOB YAacCTO PA3IUYAIOTCS TOJBKO IO E€JUHCTBEHHOMY TPEThEMY
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ocHoBaHuto. Harmpumep, penmnananun kogupyercs: AAA, AAT, AAT, AALL Bce Bapuanter: AA, TT,
I'T, L, AT, AT, ALl, TA, TT, T, JA, 1, T, TA, I'T.

3akpensieHue HOBOM TeMbl: 20 MUH.

5.5. Harnsiable nocoousi: MyJIbTUMEIUUHBIA TPOEKTOP (TIpe3eHTaIus).

5.6. OcHoBHas JuTEpaTypa:

1. MeauuyHanbIK TEHETHKA : MEJI. YUJIHLIETIep MEH KOJJIe[DKIepre apHalFaH OKyJIbIK = MeAnuHCKas TeHeTHKa
: yueOHuK i Men. yumnuin u kommtemkeit / pen. H. I1. boukos; ka3ak tinmine ayn. b. H. {rocenOekoBa. - M. :
I'DOTAP - Menua, 2015

2. Ilexos, A. I1. Buonorusi. MenunuHckast OMOJIOTHS, TeHETHKA U Tlapa3uTosiorus [Tekcr] : yueOHUK s By30B /
A.TI. ITexoB. - M. : IDOTAP - Menwua, 2012. - 656 c.

3. Axynenko, JI. B. buomorns memunuHanbIK reHeTwka Herizaepimen [Tekcr] : men. y4wmimuimenrep MeH
KoJUIe[pKaepre apHanral okynblK / JI. B. Axynenko, W. B. Yrapos ; kazaxk Tinine ayn. K. A. Ectemecosa. - M. :
I'S0TAP - Menua, 2016. - 416 6et ¢

4. bypynoeroga, K. K. I'eneruxa nerizuepi [MoTiH] : okynsIk / K. K. Bypya6erosa ; KP BFM. - Anmarsr : J{oyip,
2013. - 264 Ger. c.

5. KomrraeBa C K., llIsinmneticosa I'.I1., McmannoBa A.A. MonekynanbiK OHOJIOTHS, METUIIMHATBIK TeHeTHKa. OKY
Kypausl. , 2019

6. KazeimOer, [1. MeaunuHabIK )KoHE OMOOTHSIIBIK TEPMHUHICEPIIH TyciHaipme ce3miri. T. 1 [MariH] : ce3xik /
I1. Ka3emoOer, Jlanenos, A. JKakanos. - Acrana : JKIIC "Menuuunansik Pagunoouonorus FeuisiMu Opranbirb”
; Anmmartsl : OBepo, 2014. - 220 Gert. C

7. Hetoccbaywm, P. JI. Mennmmaansik reHetnka [ Texcr] : oky kypaunst / P. JI. Hetoccbaywm, P. P. Mak-Unnec, X.
®. Bumnapp; opsic tiniageri pea. H. 1. boukos ; Kazak tinine aya. A. A. Tepedekos. - M. : TDOTAP - Meaua,
2014. - 528 6eT. +a11. onT. auck (CD-ROM)

HNHuTtepHer-pecype:

1. HUenesa, JLII. Monekynapuas Ouonorus: ONeKTpoHHBIH yueOHMK. - Kaparannma: Kapl'TY, 2015.
http://rmebrk.kz/

2. MonekysipHas Ouosnorus kietku : B 3- tomax: [lep. ¢ anrin.. T. 1/ B. Ans0epre, /. bpeit, JIx. JIprouc, M.

Pa¢pou, K. Pobepre, Ix. . Yorcon. - M.-Mxesck: HUIL[ "Perynspnas u xaoruueckas auHamuka', MH-T
KOMITBIOTEPHBIX UccienoBanuii, 2013. - 808 c. http://rmebrk.kz/
3. 3nopoBbe U reHooH ] HAlMK B coBpeMeHHOM Mmupe. [IpeBenTuBHas npoduiaxrrka [Tekct] : Mex . Hay4HO-

npak. koHdepenus "CoBpeMeHHbIE aCTIEKThl MEUIIMHBI U (hapMariu: oOpa3oBaHHe, HayKa U MPaKTHKa" TOCB.
40-neruro co aus obpazoBanus FOKMA 11-12 oktsa0ps 2019r. / FO. M. Mycaes, XK. K. )Kyma0ekoB [u ap.] //
Bectauk FOKMA = OKMA xabGapmbice. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/
IHoaBeaenue uToros ypoka: 20 MuH.
5.7. KoHTpoJIbHBIE BONIPOCHI (0OpaTHAs CBA3b)
1.I'eHeTHYECKUI KO YTO O3HAYAET?
2.I'enom.
3.I'enernueckas nHGoOpMaIus.
4. MexaHu3Mbl OHTOT'€HE3a.
5. MeaunuHcKkas apaxHOd HTOMOJIOTHSI.
6. OcoOeHHOCTH CTPYKTYpPHO-(YHKIIMOHAIBHOT'O CTPOEHUS 3YKAPUOTUYECKUX KIIETOK.
7. Jlenenue kieTok. MuTo3.
8. MemOpaHHbIe OpraHesuIbl KJIETKH.
9. I'enernyeckas uHpopmanus kietku. ['eHeTnyeckuii romeocras.
10. DMOpuonansHOE pazBuTue.l McToopraHorexHes.
Ne3 3anstue
5.1.Tema: buonoruueckas nHGOpPMaIIMOHHAs CTPYKTYpa KJIETKU-HYKJICHMHOBBIE KUCIOTHI U OEJIKH.
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KosaunuyecrBo yacosn: 3 4. 135MuH.

5.2. Hean:Pacckaszarb o ctpoeHne 1 pyHKIMH OelTka M HyKIEUHOBBIX KUCIIOT.

5.3. 3anaum o0y4eHusi: 3HaTh O CTPYKTYpE HYKJIEUHOBBIX KUCIIOT U OEIIKOB.

Opranu3auMoOHHbBIN NepPUoa. 5 MUH.

[TpoBepka noceraeMocT 3aHATHH 00yUYarOIIUMUCS.

[TpoBepka rOTOBHOCTH O0YYAIOIIUXCS K 3aHATHSM.

IIpoBepka 3HaHUii 00y4YaKOIIMXCH 10 MPOIeHHON Teme: 50 MUH.

O0bsicHeHHe HOBOTO ypoka: 40 MUH.

5.4. Te3uc Teopun: HykiienHOBBIE KUCIOTHI CYUTAIOTCSI OAHUMHU U3 HanOoJee BaKHBIX MaKPOMOJIEKYJI
KIeTku. Mosekyna HykinenHoBoi kucnothl (JIHK) Obuta otkpeiTa B koHue XIX Beka-B 1868 roay
mBernapckuM yueHsiM @. Mumepom. A ux QyHKIIUH, CTPOCHUE MOJIEKYJIbI, CTaJIl U3BECTHBI MTO3/IHEE
(B 50-¢ roap! XX B.).

B mnacrosmee BpeMs HHMKTO HE COMHEBAeTCSI B TOM, YTO HYKJIEHUHOBBIE KHCIOTHI SIBISIOTCS
MaTepHaIbHONH OCHOBOM HACJIEICTBEHHOCTH, HO 3TO OBLIO KATErOPUYECKH JI0KA3aHO JIUIIb B Pe3yJIbTaTe
skcriepuMeHToB X. @penkensa-Konpara B 1950 romy. A B 20-e roasr XX Beka (1928r). B kauecTBe
MaTepHaJIbHONH OCHOBBI HACJIEJICTBEHHOCTHU cuuTanach OeskoBas Mosekyna (H.Konbuos).

B 20-e rogst XX Beka Onaronaps Tpyaam T. Moprasa u Jp. y4eHbIX CTaJIO U3BECTHO, YTO MaTEPUAIbHON
OCHOBOM HacJIeICTBEHHOCTH SIBJISIOTCS XPOMOCOMBI (XpOMOCOMHAs T€OpHUsl HAacJIeACTBEHHOCTH). bbuio
TaK)K€ YCTAHOBJICHO, YTO XPOMOCOMBI COCTOSIT M3 Oenka u HykienHoBou kucnotsl (JJHK). Bompoc o
TOM, Kakas M3 3TUX JBYX MaKpOMOJIEKYJ - OenkoBoi U HykienHoBol kuciotel (JJHK) - orBeuaer 3a
HACJIEJICTBEHHOCTh, BBI3BAJI HeMayio cropoB cpeau ydeHsix. B 1928 r. H. K. KomnbiioB BeIIBUHYT
TUIIOTE3Y O TOM, YTO ()YHKIIMIO T€HAa MOXKET BBIMOIHATE OesKkoBast MojieKya, 1 10 1940 r. bonbmmHcTBO
YYEHBIX MOJITBEPKIAJIM 3TO MHEHUE.

B 1928 rony @. I'puddurc s3xcniepuMeHTUpOBaI ¢ TPaHCPOPMALIMOHHON CITOCOOHOCTBIO OAKTEpH U
IIPEJITOJIOKUI, UTO 3a HACJIEICTBEHHOCTh MOXKET OTBeUaTh MoJjieKya HebenkoBoil JJHK.
Tpancdopmarus - 3T0 COCOOHOCTh OJJHOTO IITaMMa OaKTEPUU PUCOEIUHATH K ce0e 4acTh MOJIEKYJIbI
JIHK npyroro mramMmMa u 061a1aTh €ro CBOMCTBOM.

®. I'puddurc BBOAMI MbIIAM BHUPYJIEHTHBIE (TMATOTEHHbIE) U HEBHUPYJIECHTHBIE (HENATOr€HHBIE)
HITAaMMbl [THEBMOKOKKOB, TIpeJrojaras, 4YTO BHPYJEHTHOE CBOWCTBO INTAMMOB ITHEBMOKOKKOB
nepenaetcs yepes ¢pparmenTsl Monekynsl JJHK. B 1944 r. o. DiiBepu, K. Mak Jleog u M. Mak Kaptu
MOBTOPHWJIN 3TOT OIBIT HA HOBOM METOJI0JIOTUYECKOM YpOBHE U noATBepamiu runoreszy @. I'puddurca.
1952 r. H. Hunnep u a. JlenepOepr OTKphLI sIBIEHHE TPAHCAYKIMU (CBOMCTBO TPaHCAYKIIMOHHBIX
Oaxtepuodaros konuposaTh pparment JJHK oxnoro mramma Gakrepum B Ipyroil) u AoOumics eie
0JIHOT 0 AoKa3zaTesbeTBa poau Mosiekysl JIHK B Hacneactsennoct. B 1950 rony X. @penkens-Konpar
BBeJI B TabauHoe pacTeHue MoJeKybl 6enka u PHK BupyaeHTHBIX U HEBUPYJIEHTHBIX IITAMMOB BHUpYyca
Taba4yHON MO3aMKH MO OTAEIHHOCTH M BMECTE, SKCIIEPUMEHTHPYSI U KaTerOpUYEeCKH JIOKa3bIBasi, UyTO
HacJIeICTBEHHAs! HHPOpMAIIHs COAEPKHUTCS B HyKJIEMHOBBIX KHCIIOTaX, a HE B MOJIEKyJIe Oellka.

Cytp onbita X. ®@penkend-KoHpara cocTOMUT B TOM, YTO €CIU IPU BBEIEHUU B PACTEHUE TOJIBKO
0eNKOBOM MOJIEKYJIbl BUPYJIEHTHOTO IITaMMa BUpyca 3a00JieBaHHE HE Pa3BWIIOCh, TO MPU BBEACHUU
monekyiasl PHK BupynenTHoro mramMa BHpyca B TabauHoe pacTeHuE 3a0ojieBaHHME Ppa3BUIIOCH.
AHajormuHbIM o0Opa3oM, 3a0ojieBaHME HE pa3BHBAaeTCs IMPU COBMECTHOM BBEIECHHUU OEIKOBOU
MOJIEKYJIbl BUPYCHOT'O IITaMMa M MoJieKybl HeBupyiaeHTHoi PHK, Torna kak 3aboneBanue pa3Buioch
IIPY COBMECTHOM BBEJIEHUU OETKOBOI MoJiekybl BUpycHoro mramma u PHK BupynenTtHoro mramma
BUpyca. 3.xumuueckuit cocras u crpoerne JJHK. Bunosas ocobennocts HykineotuiHoro cocraa JJHK.
N3BectHbI 1Ba THNa HyKiIenHOBBIX KucioT: [JHK, PHK.

HyxknenHoBble KMCIOTHI-IIOIUMEPDHI, MOHOMEPAMH KOTOPBIX CUMUTAIOTCS HyKJIeoTHbl. HykineoTuasl, B
CBOIO 04Y€pe/lb, COCTOAT U3 3 YacTeH.
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B Monexyine HyKIeoTHA0B BCTpeUaroTCst MypuHOBO-AeHuH (A) win ['yanuH (T') a30TUCTBIX OCHOBAHUIA;
win npuMuuH - uTo3uH (L), Tumun (T) i Ypauun (Y), B kauecTBe caxapa - Ae30Kcupr003a win
pu603a, octatok 1 dochopHoit KHCIOTHI (MOHOGOChAT).

Crtpoenue ae3okcupudOonykaenHoBoi kucinotsl (JIHK).

Hyxneoruast JJHK (ne3oxkcupubonykiienHOBast KUCI0Ta) - 00pa3yloTCs U3 A€30KCUPUO03bI, a30TUCTHIX
ocHoBaHuH, 1 pocara (Monodocdara), ux HazsiBatlor AM®, n TMO, /I LIM®, ]I TMO®.

Monekyna JIHK sBnsiercs apyxmuparenbroi (D. Kpuk, . XK. Yorcon). I3BecTHBI €ro nmepBUYHEIE,
BTOPUYHBIE, TPETUUHBIE KOHCTPYKIIUH.

Ilepemm  ctpoenuem JIHK sBnsercs mociienoBaTenbHOE IOCIEAOBATENIBHOE  PACIOIOKEHUE
nykneoruarepa (A, I, LI, T) na ognoii nutu. IlepBuunas crpykrypa HHK crabunusupyercs
dochonnrbupHOIi CBA3BIO, TO €CTh HYKJICOTHUBl B OJHON HHUTH CBSI3aHBI JAPYT C Apyrom (ocdarHoit
TPYIION U TUAPOKCUIIBHOM IpyNIon caxapa.

Bropuunbsim crpoenuem mosekyinbl JIHK sBisiercs cBsazpiBanue (A-T; I'-1]) a30TUCTBIX OCHOBaHUH B
JIBYX €€ HUTSIX APYT C IpYrom yepe3 BoopoaHyto cBi3b. Hutu JIHK nonsipHsl, T. €. U3BECTHBI €€ KOHILIbI
5'u 31. IByxmmupar (nenu) monekysnsl JJHK pacnonoskensl anTunapamienabHo Ipyr K ApyTy;

(51) ... ATTTALI'L ......(31)

(31)... TAAOTI I .......(51)

B ogHoMm BuTKe 1BOIMHOI ciupanu coaepxkutcs 10 nmap HyKI€oTUI0B, a IJIMHA BUTKA paBHa 3,4 HM.
Kpowme toro, ecin mexay A-T umeetcs 2 Bogopoanbie cBsizu, To Mexkay -1 cymecTByeT 3 BogopoiHbie
CBsI3H, MO3TOMY CBsi3b [ -1 siBisieTcst Gonee mpodHOH, yeM CBS3b A-T.

B kauectBe 3-x mopsaxoBoro moctpoeHus monekynbl JJHK MmoxxHO Ha3BaTth ee cBs3b ¢ Oelkamu
(rucroHoBbIMH Oenkamu). 60-80 MpOLEHTOB OEIKOB XPOMOCOMBI COCTABIISIIOT TMCTOHHBIE OENKH, B
KOTOPBIX COJEPKUTCS OO0JIbIIOE KOJIMYECTBO OCHOBHBIX M T'MAPO(POOHBIX AMUHOKUCIOT (aprUHUH,
JIM3UH, BAIUH U J1p.). ['ucToHHbIe O6enku B3aumoaeicTBytoT ¢ JJHK ¢ momombio pagukanoB-ocCHOBaHU,
a MeXx Iy coOoi-c moMoIbio THAPoPoOHBIX pagukanoB. B xpomocomax monekyna JJHK cBsa3wsiBaeTcs ¢
TMCTOHOBBIMU OelKamMM M 00pa3yeT HYKJIEOTMCTOH, M3BECTHBIM KaK XpOMaTHHOBas HUTb. OCHOBY
XpPOMaTHHOBOM HUTH COCTaBIIAIOT HyKJeocoMHble Tena. OH oOpa3oBaH JBOMHON MojeKkynol uz 4
pa3IMYHbIX THCTOHHBIX OenkoB-rucToH H2A, rucron H2B, rucron 3, rucron 4-(H2a, H,B, H,, H4).
Kaxnas Ttakas wmomekyna JIHK naBaxasl ckpyuumBaeTcs W HMeEET JUIMHY, paBHylo 140 H. 5.
HyxneocoMHble Tea pacioyloKeHbl B HEKOTOPOM OTAAJIEHUH, HE IUIOTHO MIPUJIErast Ipyr K ApyTy.
Vyactku JJHK mexay Tenamu HyKJI€0COMBI HAa3bIBAIOTCS JTMHKEPHBIM (COSTUHUTEIBHBIM) YYaCTKOM, a
C KaXIbIM JIMHKEPHBIM YYacTKOM CBsi3aH 5-i Tun rucroHHoro Oenka - HI. XpomaTuHOBas HUTH
coaepxut oueHb MHOTO JIHK, okomo 600.000, 06pa3ys mHykieocomusie Tena. Momnekyna JIHK, pa3psis
KoTopoil mocturaer 190 ¢cM, MUKpPOCKOIIMYHA 110 pa3MeEpPy, Ha HECKOJIBKO MUKpPOMETpOB -180 MKM. B
paBHOM, 46 XpoMOCcOMax yIJIOTHEHHE U CKPYYHBAHHE [TO3BOJISIIOT HYKJIEOCOMHBIE Tella.

JHK, pacrionoxeHHast BO BCEX XpoMocoMax spa KIeTKH, UMeeT JUIMHy 190 cM. paBHO, a JUIMHA HUTU
HYKJIEOCOMBI B 6,2 pa3a MeHblIe JunHbl JITHK.

HyxkneocomHsle HUTH Jajlee CKPYYMBAIOTCA M IPEBPALIAIOTCS B XPOMATHHOBbIE HUTH. /[[nnHa
XPOMATHHOBBIX HUTEMN

B 18 pa3 menbe anuHebLa B 6, 2x18=100 pa3 menbue nnunsl Mosiekyis! JTHK.

HuTku xpoMaTiHa pu MUTO3€, KaK MPaBUIIO, CKPYUUBAIOTCS, CKIIAAbIBAIOTCA U YIIJIOTHSAIOTCSI, BBI3bIBAs
MHUTOTHUYECKHE XPOMOCOMBI. B MHTOTHUECKHMX XpOMOcCOMax XpOMAaTHHOBbIE HHTH OOpPa3ylOT
MHOTOYHCJIEHHbIE TPOJOJbHBIE CKIIAJKA XPOMOCOMBI (IO HEKOTOpbIM JaHHBIM 10 100 pas), B
pe3ynbTate yero janrHa Becex xpomocoM (180 mxm) B 100.000 pa3 meHbliie paspbiBa Monekyisl JJHK.
Kpome Toro, HykiaeocoMmbl BBINONHSIOT KaK KypuUTeJIbHbIE (XPOMAaTHHOBBIE), TaK U PEryJISTOPHBIC
byHKIHN.
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[To Bceit monexkyne JIHK 3anucana HacnenctBeHHas uHGoOpMainus, KoTopas B OCHOBHOM (95%)
KOHLEHTpUpYETCs B sjpe, a 5%-B LUTOIIa3Me-B MUTOXOHAPUAX, XJIOpoIulacTax. 4. MOJEKYJIsSpHbIE
MeXaHU3Mbl pemukauud. Mcnpaenenue ommnbok perumkaiuu.OIHUM M3 BaXXHEHIINX CBOWCTB
mousiekysbl JIHK cuurtaercs ee camomnpousBoiibHOE ylBoeHUE (pernuupoBanue). Bcenencrsue
peruukanuu  JIHK wHacnenctBenHass uHbopmanus nepefaeTcs U3 IOKOJICHHS B IOKOJIEHHE B
HEM3MEHHOM, PAaBHOBECHOM KOJIMYECTBE M 00ECHeuMBaeTCA MPOAOIDKEHHE MOKOJIeHUH. Permkanus
JHK nipoucxoauT Ha S-CUHTETUYECKOM CTaJANMU KJIETOYHOTO LHUKJIA.

CgoiictBo MosekyJibl JIHK permunupoBatbes 1953r. /. Ctano U3BECTHO MOCIE TOTO, KaK Y OTCOH U
@. Kpuk ycraHoBuiM, 4To crpoeHue moiiekyJsl JJHK umeer nBoiinyro cnivpais.

B Teopunm mnpeamonaraercs 3 pasnuuHbix Merona pemnukaumu JIHK: 1) koHcepBaTuBHBIN
(mectabunm3upyrouii); 2) MOJIyKOHCEPBATUBHBIN; 3) IUCIEPCHBIN. B pe3ynbrare MHOTOYMCIEHHBIX
9KCIIEPUMEHTOB OBLIO JI0Ka3aHO, YyTO pertukanus Mojekynbsl JJHK npoucxoaut nmomykoHcepBaTUBHBIM
nyteM. OIHUM U3 TIepBhIX ero 3aMeTiiiu B 1958 1. M. Mesenbcon u ®@. Crans B kiietke E. coii.

B mnacrosimiee Bpems wu3BecTHO 3 Buaa BHemHed (opmbl Monekynsl JIHK: TypakonbueBas (y
OakTeproakTopoB); IUIaBaomas cakuHaidbHAs (y OaktepuodakoB); nuHEHHass (y NPOKAPHUOT M
9yKapuoT). B cOOTBETCTBHM € 3TUM U3BECTHHI 3 BUJA MOJYKOHCEPBATHUBHOW PEIUIMKAIIMA MOJICKYJIbI
JIHK: 1) Teta-perunkanusi; 2) curma-perviukanus; 3) Y-odpasHas perivkanms.

Monekyna JJHK HekoTOpBIX MpPOKapuOT U BCEX AYKapUOT MMeeT (HopMy THUpe, U UX pPEITUKalus
HAUMHAETCS C OIpPEAEICHHOW TOYKM, IOSIBICHUS PEIUIMKATUBHOIO OTE€Ka M HalpaBiIeTcs B
MIPOTHUBOIOJIOKHYI CTOPOHY XPOMOCOMBL. B KpymHBIX XpoMOCOMax 3yKapHOT OJHOBPEMEHHO
BO3HUKAIOT COTHHU PEIUIMKAIMOHHBIX OTEKOB, KOTOPHIE COEAUHSIOTCS APYT € APYroM U oOpa3yroT VY-
CeTyaTylo MPOMEXYTOUHYIO CTPYKTYPY. MyH Ha3bIBalOT y-00pa3HON MOIYKOHCEPBATUBHOM PEITUKOM.
Perumkanust ocHoBHOro yyactka Mosexyssl JIHK.

W3BecTHBI HECKOIBKO 0cobeHHocTel pernkanuu JTHK:

a) cuHTe3 HOBOM 11enu MoJiekyisl JJHK

BeIlleCTBa-Ie30KcuHyKIeo3uaTpudpocparslt  (AHTD), B 1o Bpems kak JHK comepxur
nezokcunykineosuamonopocharsr (THM®). ITlostomy mnepen mnpucoeaunenuem k menu JIHK wu3
KaXJI0r0 HYKJIEOTHJa Bbliensercss 2 ¢gochaTHbIX ocTaTka B MUPOPOochaTHOM COCTOSHUHM U OBICTPO
ruapoausyetcs 10 ¢ocdaroB. Crodoaubie THTD - > octatoxk THM® + nupodocdar cymecTByroT u
DHEPreTUYECKHUE NMPUYMHBI Ucronb30BaHusd AHT® B kauecTBE CTPOUTENBHBIX MAaTEPUAIOB. JHEPTUsi
HeoOxoauma Uil o0pa3oBaHUs CBs3ell Mexay HykineoTuaamu (docPoaudupHbIX), a >SHEprus
BBIJICJIIETCS B pe3yJIbTaTe pa3pbiBa MeK(OCPaTHBIX CBSI3EH.

0) peruukarust JJHK-matpuunbtii (HopManbHBIN) Tipoliece, T. €. HoBas nocienoBatenbHocTh JJHK. Ha
ocHoBe oaHOM HuTH Monekynsl JIHK (marpuma) cuHTe3upyercs KOMIUIMMEHTApHOM Haa0aBKOM
(mpuHunoM), T. €. u3 4 "HykiaeotuaoB (FAT®D, nI' TO, nlITD, A”TTP) B HOBYIO Lenb n00aBIsAETCS
TOJIbKO HYKJIEOTH]] KOMIUTMMEHTapHbI! (a<->T; I'<*L]) k HyK/1€0THly B MAaTE€pPUHCKON HUTH.

B) cuHTe3 (permukanus) JJHK cumMerpuueH, T. €. GyHKINIO MaTPUIBI BBITOJIHAIOT 00€ LIEMU MOJIEKYJIbI
matepuHckoi JIHK. IloaToMy ero emie Ha3bIBalOT MOJYKOHCEPBATUBHBIM. DTO CBSA3aHO C TEM, YTO
mostekyna JIHK, cuntesupoBannas u3 XKana, Oyaetr yacTuuHO OOHOBJIEHA, TO €CTh, €CJIM OJTHA €€ IIeMh
Obula M3BJICUEHA M3 CTAPOH-MATEPUHCKOM MOJIEKYJbl (MaTpHIlbl), Apyras OyAeT CHHTE3MpOBaHA M3
HOBO.

r) cunre3 JIHK (cuHTe3 HOBOW IemM WJIM OJHOTO €€ Y4YacTKa) IMPOUCXOAUT B OMpPEIeTICHHOM
HaIpaBJIeHUH, T. €. OT Tpex 51 k Tpem 31.

n) Jna nagana perumkauun JIHK o6s3aTensHO HE00X0AMMO, YTOOBI JBOWHAS CKPYTKa MOJIEKYJIbI
Marepurckon JIHK pazonuiace 1pyr ¢ Ipyrom, TOJIbKO B 3TOM ClIydae, T. €. pa3BeICHHBIN APYT C APYTroM
AHAJIBIK. HUTH MOJIEKYJIbI MOTYT BBIITOJHATH (DYHKITUIO MaTpHLIbI (KIUTIIT).

MexaHu3MBbl peTUIMKALUN.
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a) MpoILIeCC PEILTUKALIUY OCYIIECTBISIETCS C IIOMOILBIO CJI0KHOM (PepMEHTHOM CUCTEMBI, COCTOSIIIECH U3
15-20 6enkos.

DyKapuOTbl XPOMOCOMBI, KaK MbI Y>K€ TOBOPUJIM BBIIIE, OOCIYKMBAIOT OJHOBPEMEHHO MHOXECTBO
(epMEHTHBIX KOMILJIEKCOB, TO €CTh XpPOMOCOMAa MMEET MHOXECTBO TOUEK MHHMLMAIMH (MHUIUALINN)
permukanuu [IHK, u cunte3 JIHK nmpoucxoauT oJHOBpEeMEHHO BO MHOTHX MECTaX XpPOMOCOMBI, HE
MEJIEHHO MPOJIBUTAsICh OT T'OJIOBKH K KOHUMKY. DTO 3HaYUTEIbHO COKPAILAET Pa3phblB PEIUIMKALIH.

0) B Ka)X10i TOUYKE peruIMKaui QyHKIHOHUPYIOT 2 (ePMEHTHBIX KOMIUIEKCA: OHHU JBUXKYTCS OT TOUKU
nHnnnanuy JJHK B IpOTHBOIIONOXKHBIX HAllpaBICHUSX.

B) nockoibKy uenu Moisekynsl JIHK sBnstorcs antunapanenssmu apyr kK apyry u cunres JJHK
MIPOUCXOJUT TOJIbKO B HampaBieHuu S51-»3", To B pemiuMkatuBHOM Buike HoBas uens JIHK
CHHTE3HUPYETCS HENPEPhIBHO Ha OCHOBE oAHOM nenu marepuHckor [IHK, a apyras—rmpepoiBucro.
[TepBbiii Ha3bIBACTCSI IBJEPHOM 1IETIbIO, @ BTOPOH-OTCTAIOMICH (3aIa3IbIBaloNIei) HUTHIO .

OdeHb IIMHHAS, CUHTE3UPOBAHHAsI HA OCHOBE JUAMPYIOIIEH LIeNH, JJIMHAa KOTOPOH paBHa MOJOBHUHE
JUIMHBL JBYX COCEAHMX TO4YeK HHHIManuu, T. €. 1.600.000 HyKJI€OTHAOB, MpPU CHUHTE3€ LEHU
cunaresupyrorcs pparmentst JJHK, cocrosmme n3 koporkux 1500 HYKI€OTHIOB Ha OCHOBE OTCTAIOIIEH
(3anazgpiBaromieit) nenu. Mx HaspiBator ¢parmentamu Okazaki.

r) Jmsa nawama cunrtesa JIHK tpeOyercs «PHK-momerrem»-mipaiimep, cocrosimuii u3  10-15
HYKJIEOTHIOB, Tak Kak ¢epment, npoomsaumii cunte3 JHK, JIHK - monmmepaza He Moxer
camocroATelbHO HavyaTh cuHte3 [JHK.

Penapauus JIHK - s3To ucnpasnenue omubok, HApylIeHU B COCTaBe MOJIEKYJIbl. VI3BECTHO HECKOJIBKO
€ro BUJIOB:

a) (QotopeakTuBanus wiu cBeroBas penapaius. OH Obu1 oTKpbIT K. Pymeprom B 1962 rony.
VYasTpaduonerosslie 1yun Bo3AeicTBytoT Ha Mosiekyiny JIHK, oOpa3yst THMHHOBBIE TUMEDHI OBJIA, T. €.
CBSI3BIBAIOTCA MEXJy COOOH, pa3pbiBas CBSi3b C 2 COCEJHUMM THMHHaMHu-afeHuHamu. Ilpu stom
dboTopeakTHBUpYONIHE (EPMEHTHI MOJT IEHCTBHEM CBETa (COTHEUHOTO CBETA) PACIICTIISIIOT THMUHOBBIE
numepsl 1 npuBoaat Moiiekyiny JIHK B HopmanibHOE cocTosiHuEE .

VY pacrenuii u GakTepHil THMMHOBBIE TUMEPHI penapupyroTcs myTeM npsiMoit otopenapanuu. B stom
ciydae (hepMEHTBI penapaluy, UCMONb3ys SHEPrUI0 COJHEYHOTO CBETa, Pa3pbIBAIOT CBS3b MEXIY
tuMuHamMu. Kpome Toro, THMHHOBBIE AUMEPHI B OAKTEPUAX penapupyroTcst (DEMOHTHPYIOTCS) IPYTUMHU
MeXaHU3MaMH (MEXaHU3MaMH):

- BbIpe3aeTcs (pparMeHT pa3opBaHHOM LIENHU ¢ TAMUHOBBIMH TUMEpPaMH U

- 9TOT ()parMeHT CUHTE3UPYETCS 3aHOBO.

B sTo Bpems pepmeHT sknnHyKIIeasa (y OakTepuil) pacmo3HaeT MOPaKEHHOE MECTO U pa3pe3aeT JABE TPU
(Burouast TMMUHOBBIM J{umep) Ha 12-13 mHykieotunoB. B sykapuotrape ¢parment, o6pazoBaHHbII
TUMUHOBBIM JTUMEPOM, pPa3pe3acTcs Yepe3 penapalmoHHyl BsHIoHykieasy II-51, mocne dero
CHelnualbHas SK30HYyKJea3a yJnausieT no ogHomy okono 100 HykieoTHmoB. 3aTeM OCYIIECTBISETCS
pecunTes. Pecunres, T. €. HOBBINM cuHTe3, ocymiecTBisieTcss JJHK-mommepasoii. Muorna vadmomaercs
neeKkT IToM pemnapalMOHHOM cucTeMbl. B 3T0 Bpems pa3BHBaeTCsi HACJIEICTBEHHOE 3a0o0jieBaHHE
JOJei—NHUIrMeHTHas KcepoJepMa, TaK Kak y JIofei, Ko)ka KOTOpPBIX OY€Hb YYBCTBHUTEIbHA K
COJTHEYHOMY cBeTy, Y ®-u3iyueHue (COJHEUHBIH OKOT; MPOBOLMPYET OOpa3oBaHHE THUMHHOBBIX
numepoB. Kpome Toro, ymeHblieHne pyHKIIMOHAIBHON aKTUBHOCTH 3TOM CHUCTEMBI perapaluuii MOXeT
OBITH TaKXKe MPUYMHOM Pa3BUTHUS CHUHAPOMA MPEXIECBPEMEHHOTO cTapeHus (CUHIpoM Bsioi Komxn).
IIpn »TOoM axkTMBHOCTH penapanuoHHo cucremsl JIHK 3HaunmtensHO cHuXkaercs, B pe3ynbTaTe
Hapymenust JIHK 1160 menaenHo penapupyrorcs, 1100 MOTHOCTBIO pENapupyroTcs. A 3TO IPUBOIUT K
paciiaThIBaHUIO U OOBUCAHUIO KOXKHU.

0) SKCLIM3UOHHAA, UM ThMa pernapanus-ooHapyxena A. I'eppenom B 50-x ronax XX Beka. OH unet 6e3
OTHONIEHUS CBETA U COCTOUT U3 4 CTyIECHEH:
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1.¢epMeHTHI 3HAOHYKIIEA3bl KHAXOAAT» 00pa30BaBILUECS TUMEPHI U «PACIIO3HAIOT» HX;

2.KoHIIBI HUTEH cpe3anHbix Mosekyn JJHK «pacno3naroresy GpepmMeHTaMu S5K30HYKIIea3bl U CMEIAIOTCS;
3.pepment  JIHK-monmumepassl  CHHTE3UpyeT  HOpMajbHble  HYKJICOTHJBl IO  IPUHIMILY
KOMIUIMMEHTApHOCTH Ha OCHOBE Hepa3pe3aHHoi BTopoil HutH [IHK (MaTpuiisl) BMECTO pa3pe3aHHBIX
HYKJIEOTUOB;

4 HYKJICOTHU[BI, B KOTOPBIX CHUHTE3UPYIOTCS (DEPMEHTHI JIMTA3bl, COCAUHSIIOTCA C OTPE3aHHON HUTHIO
JHK ji.

B)penapanus nocie permkauuu. Econ ommOku B mosekyine JJHK mo nepsomy uinm BTOpoMy IyTH
penapanuy He yCTPaHsSIOTCS MPU PEIUIMKALUY, TO OBJAa HE MOXKET MOJHOLIEHHO BBIIOJIHATH (PYHKIIHIO
MaTpullbl B cieAyrouieid peraukanuy. [1osToMy BO3HUKIIME OMMOKK HEOOXOIMMO HCIPABUTh IOCTE
perMKanuy. JTO Has3bIBAeTCAd PEIUIMKAIMEH I0Cie PEeIUTUKAIUKN. 5. CTpoeHue, (YHKIMH, BHJIBI
PUOOHYKJIEMHOBBIX KHCIIOT.

B PHK mnonumep-nuHelHbIM noguHyKiIeoTuna, Takod kak JIHK, a MoHOMepamu sBISAIOTCA
pubonyxkineotuasl. B nykineorugax PHK BecTpeuatores pubo3sa, 4 a30TucThix ocHoBaHus-a, [, L1, ¥V, oqun
octaTok (hocGOpHOIl KHUCIOTHI, TpeAcTaBIsIomui coboit pAM®D, pIL M@, pumdp, pYMD.

Hyxkneotus cBsizansl S\ 31 - hochoandpupHoii cBA3bIO0.

PHK, nonunykneoTuHas 1enb, SABISETCS MNOISPHOH, TO ecTh uMeeT KOoHLbI 51 u 31.

TouHo Tak e u3BecTHbl oTiIMuus MoJekyiasl PHK ot monexkynst JIHK.

1)OcHoBHoe oTinune MoJekysbl PHK oT IByXIIMpOTHOW OHOMIMPOTHOM. Y HEro eCTh 3 MpUYHHbI.

a) BO-TIEpBbIX, MeHTo3a (kaHT) B Mojekyne PHK mpencraBnser coboii pubo3y, coaepKauiyro
JOTIOTHUTEIBHYI0 THUJIPOKCU-TPYNIY, a HE J€30KcHpu003y. JloMmoJHUTENbHAs TUAPOKCU-TpYyIIa
UHTUOMpYeT 00pa3oBaHMeE JABYXIIUPOTHOM CTPYKTYPBHI.

0)Bo-BTOpHBIX, B MoJiekysie PHK BMecTo TumuHa U3 OCHOBHBIX MITM Ma)KOPHBIX a30TUCTHIX OCHOBAHUI
cogepxurcs ypauui (A, I, L, V). Ypamun otimvaercst or TUMHUHA OTCYTCTBHEM S-METHIIBHOM IPYIIIBL.
B cBs13u ¢ atuM cuita rubpooOHOro B3auMoeHCTBUS MEXIY A-Y CTaHOBUTCS MEHEE BBIPa)KEHHOM,
yeM y a-T-ra. A 3TO CHMKaeT BEpOSTHOCTh 00pa30BaHUs ABYXIIUPATIHON CTPYKTYPHI.

B)Monekyna PHK (ocobenno T PHK) wnmeer oueHp 00ibIIO€ KOJMYECTBO H3MEHEHHBIX,
MOJU(PHUIIMPOBAHHBIX MUHOPHBIX OCHOBAHUH M HYKJ1€03uA0B. Cpeu HUX-AUTHIPOYPHUINH (ypalil He
uMeeT 1 BOJOPOJTHON CBS3H, T. €. BMECTO 3 BOJIOPOJTHOM CBSI3M MMEET 2); MCEBIOYpUIUH (yparui
0Cc00EHHO CBsI3aH ¢ pub030ii); TUMETUIIAJICHUH U JUMETUITYaHUH (a30THCThIe OCHOBAHUSI COJIEpPKaT JIBE
JIOTIONTHUTEIIbHBIE METWJIbHBIE TpYyMIbl). OTH OCHOBAaHUS HE CHOCOOHBI K KOMIUIMMEHTapHOMY
B3anMoJieiicTBHI0. Bee 3To mpensarcTByeT 00pa3oBaHUIO ABYXIIUPOTHOM CTPYKTYpBHI.

Kpowme Toro, Hapsny ¢ tem, uto PHK B ocHOBHOM ojHOLIeTIOueyHas (1ienHasi), HHorAa o0pa3yroTes u
Kocmmpatenbuble «netnm» (T-PHK).

N3Bectnswl 3 Buga PHK: a-PHK, t-PHK, p-PHK.

OcobGennoctu ctpoenus napopmarmonnoit PHK (a-PHK).

[Tockonwpky momnekynsl a-PHK conepskat nndopmaruio o moaumnenTHaHON 1enH, uX 0011ee KOJIMIeCTBO
B KJIETKE OUYeHb Benuko. HecMoTps Ha aT0:

1)Bce a-PHK cocraBmstiot Bcero 5% ot coBokymHocT Mojiekyn PHK B kiretke.

2)Uem Oompmie a-PHK, Tem cxomHee crpoeHue BceX, T. €. JmHeiHas nenb a-PHK cocrout us
HECKOJIbKUX Y4aCTKOB, BBIOJIHSIOMINUX Pa3InYHYI0 (DYHKIIHIO.

Bepesmne a-PHK sykapuoT SBISIOTCS MOHOLMCTPOHHBIMHU, a MPOKapuoThl (6akrepun)-a-PHK —
MOJIMIIMCTPOHHBIMH.

m)[Tocne pa3znena a-PHK-kogon Tepmunarop-3-it konoH-YAA, YATL umu YI'A-onuH.

e) mocie komoHHoro TepmuHaTopa 31 - pacmoyioKeH y4acTOK, KOTOPBIA HE TPAaHCIUPYETCS, €ro JTMHa
S'-IUIMHHEE y4yacTKa, KOTOPbII HE TPaHCIUPYETCs.
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) y Bcex 3penbix aykapuoT a-PHK (kpome ructonoBbix a-PHK) Ha konunke 31 pacnonoxen [Tomu-(a)-
dparmenT, cocrosmuii u3 150-200 HyKII€OTHIOB.

3'-Henepecekatonuiics ydactok u [lonu-(a) ¢parMeHT BBITONMHAIOT (QYHKIUIO — PETYJISIITUN
IIPOJIOJKUTENIBHOCTH ku3HU MouieKkyll a-PHK, tak kak paspymenune monexkyns! a-PHK npoucxonur
MyTeM MpephIBaHMs HYKJICOTHUIOB OMH 3a IPYTUM ¢ KoHna 31.

ob1ee komuecTBo Hyki1eoTua0B a-PHK cocTaBnsieT 0ko10 HECKOIBKUX THICSAY, U3 KOTOPBIX TOJIBKO 60-
70% HYKJIEOTHIOB IPUHAAIEKAT KOAUpPYoleMy ydyacTtky. B kinerke a-PHK Bce Bpems cBs3bIBaroTCs €
Oenkamu, oOpa3ysi KOMILIEKC, Ha3bIBaeMbIi HHPOPMOCOMaMHU.

OcoOennoctu ctpoenust PHK-nocurens (T-PHK).

O6mee konnuectBo T-PHK cocrasnser okono 40-50, T. €. Ha KaXIyI0 aMUHOKHUCIIOTY MPUXOTUTCS OT
1 o 5-6 T-PHK, xoTtopsie n3obpaxkatorcs kak T-PHK; T-Pukden; T-Puakeli; u 1.1., A WHAIIMaTOpHAS
T-PHK-1-PHK".

Monekyna T-PHK He umeer Gosnbioro pasmepa, B Hell COAEPKUTCS OKOJIO CTa HYKJIEOTHUIOB, CPEIU
KOTOPBIX MHOT'O MUHOPHBIX (MOIUGUIIUPOBAHHBIX) HYKIECOTUI0B - 13-15%, KoTOpHIE:

- ruapoypuauH (rY) u nceBaoypuut (ny) ;

- nao3uH (M1);

- METWJIMHO3UH (MO3T), MeTuiaryaHo3ut (MI') u numernnryanosus (mI');

- TUMETHITypuiuH (M2VY).

Kpowme Toro, mosnekyna T-PHK B pe3ynbrare 00pa3oBaHusi HECKOJIBKUX «KOJEID - «IETEbY, 10 CBOCH
KOH(UTYypalli HAalNOMHUHAET TPEXJIOMACTHBIM JIMCT KJIEBEPHOTO pacTeHus. B 3Toil cTpykType
BCTpevaroTcsl 4-ABYJJOMHbBIE U 5-0JHOLENOYEYHbIE y4acTKU. [10CKOIbKY MHUHOpPHBIE HYKJIEOTHABI HE
CHOCOOHBI K KOMIUTMMEHTAPHOM CBSA3M, OHU BCTPEUAIOTCS TOJIBKO B OHOIIETIOUYEUHBIX JIOKYCaX.
Crnenytoueit ocooenHocThio T-PHK siBnsieTcst Hanuune akuenTopHOro pa3BeTBICHHUS, COCTOSILErO U3 4
HYKJI€oTH0B B Tpex 31. Ero mocnegHuii HyKJI€OTHA-aMUHOKHUCIIOTA, IPUHAIekKAIas aicHuHy (a),
KOBaJIEHTHO cBs3biBaeTrca. Emie omHoi BakHOH ocoOeHHocThio T-PHK gBinsercst Hamuume Ha
IIPOTUBOIOJIOKHOW CTOPOHE aKLIEITOPHOTO OTBETBJICHHS AHTUKOJJOHA, COCTOSIILETO U3 7 HyKJIEOTUIOB.
Tpu 13 HUX BBITOJHSIOT (PYHKIIMU aHTHKOJIOHA.

Tperuunas crpykrypa T-PHK neyctoiiunBa. OHM TpaHCHOPTHPYIOT U TOCTABISIOT aMUHOKHUCIIOTHI B
KOMIUIIEKC, TJI€ CHHTE3UPYyeTCs OETIOK.

Pu6ocomusie PHK BxozsT B coctaB cyObeauHuL pubocoMsbl (6onbias 1 Manas). M3BecTHo 4 ux Tuna:
5S-P PHK, 5,8 S-p PHK, 18S-p PHK, 28S-p PHK.

Bonbiias cyobpenunmna (yactuia) pudocomMsbi-3 COCTOUT U3 pazanuHbix Mosiekys pPHK-SS-P PHK, 5.8
S-P PHK, 28S-p PHK u 45 6enkoBbix monekyi. Omaaol n3 ocodennocreid Mmosekyiasl P-PHK sBisiercst
TO, YTO KOJUYECTBO a30TUCTBIX OCHOBaHWM, Takux Kak ryaHuH (I') u murosun (1), Oonbire, yem y
npyrux. Takke pacrnpocTpaHeHbl MUHOPHBIE HYKJICOTHbl, HAIPUMEDP, METUIMPOBAHHbIE MO prbO3e

HYKJICO3U/IbI.
Bo Bropuunoit ctpykrype P-PHK BcTpewarorcss Takke IByIenmodYeuHbIE YYAacTKA M TETIH. ©.
MOJIEKYJIApHBIE MeXaHW3Mbl TpaHckpunuuu. IIponeccunr wu crmaicunr. TpaHckpunuus — 3TO

KonupoBaHue reHetuueckoi nudopmanuu B mosiekyne JJHK B monexyny PHK, Tto ects cunte3 PHK.
PHK, xotopsble He ABIAIOTCA NPOAYKTAMH TPAHCKPUIILINU:

cunrarores npe-apHk, npe-TPHK, npe-pPHK. Onu co3peBatot B siape (pOLecCuHr).

Mexanu3aMbl  (ME€XaHM3MbI) TpaHCKpUMUUU.CaMbIM paHHUM M HauOoJjiee BaXXHBIM 3TaroM
TPAHCKPUIIIINHU SIBIIIETCS €€ MHUIManus: cBsizbiBanne PHK-nonmMepassl ¢ mpomotopom n oOpazoBaHue
NEepBUYHOMN HYKI€OTHIHOH (pocdoamdpupHoit) cBs3H.

Kaxk npoucxomut ceszpiBanue PHK-nonumepassl u mpomortopa?

VY 6axtepuit PHK-nonumMepasa HermocpeicTBEHHO pacio3HaeT Mocie10BaTeIbHOCTh ONPEIeIEHHBIX Tap
HYKJICOTHJIOB, COJEpXaIIuXcs B mpomotope, nmpumep: [IpubHOBCcKkmit 6okc. KoodepmeHT depmenta
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PHK-nonmumepaspl OakTepuu MpeACcTaBiIsSeT coO0H TeTpamep, 00pa3oBaHHBIM W3 3-X pa3IMYHBIX
cyOobenuHuI-a, p, p\. OH HE MOXET CaMOCTOSITEIILHO CBSI3bIBATHCS C MPOMOTOPOM, M €CIIU K HEMY
MIPUCOEIUHSIETCS CrIelMPUISCKUN OCJIOK - a-pakTop, TO pU cOOTHOIIEHUH cT-pakTtopa pepment PHK-
[I0JIMMEPA3bl PACIIO3HAET IIPOMOTOP, CBA3BIBAETCS C HUM U HAUMHAET TPAHCKPUIILUIO.

Oran mociae WHUUUALUM-DJOHTalys: IUIAaBHOE IIpephlBaHME Lenu cuHTesupyemoro mnpe-PHK
MPOJIOJDKAETCS A0 TepMHUHAIMOHHOrO ydacTtka. B cunrese PHK okosno 30 Hyk1€0THIOB COSTUHSIOTCS
3a 1 cexyHay. B nemnom tpaHckpunius nporekaeT 0e3 omnooK, Tak KaK OCHOBBIBAETCS HA MaTPUYHBIX
(MO3UIIMOHHBIX ), KOMIUIUMEHTAPHBIX IPUHLUIIAX, HO HHOT/1a MOXET OLIMOAThCs OAUH U3 HYKJIEOTH/IOB
2x104. DOt oOmMOKH TNPUBOIAT K MYTalUsAM, II03TOMY OHH CBOCBPEMEHHO YCTPAHSIOTCS
SHJOHYKJICa3aMH.

[Tocneanuii 3Tan TpaHCKPUNLMU-TEPMHUHALINS, WIA TPAHCKPUIILIUS

okoH4yaHue. CHUrHaJoOM K TEpMUHAIMM CUMUTAKOTCS ydacTk, Oorarble ['1l-ra Ha KOHIIaX TI'EHOB.
[Tockonbky cBsi3b ['-11 (3 BomopoiHas CBA3b) MpoUHasi, IpoYHas, TIOKaJbHas IeHaTypalus (pa3Bo/l IByX
Huteit) Takoro yyactka JIHK 3arpyanena. Oto 3amennser npoasmkenue pepmenra PHK-nonumepass
Y TIPUBOJMT K OCTAHOBKE (3aBEPIICHUIO) TPAHCKPHUIIIIUH.

B pesynbTare TpaHCKpHUIILUU y 3yKapuoT cuHTe3upyercs Hespenas npe-PHK (mpe-apuk, npe-TPHK,
npe-pPHK), Tak kak cTpoeHne reHa sykapuoT 0oJiee CI0KHOE, YeM y OaKTEepHii, T. €. OHO IMEET SK30H-
MHTPOHHOE CTPOCHHUE U IIPU TPAHCKPUIILIUHU ITOJIHOCTBIO CKOIIMPOBAHBI DK30H-UHTPOHHBIE YUACTKH IIpe-
PHK.

a) npe-ApHo-0oJiee pparMeHTUpoBaHHbIe, yeM 3penble a-PHK, Tak kak B nx coctaB BXOJAT crieiicepbl
(ywactku JIHK, BhINoNHAIOIMINE PEryIsSTOPHBIE, CTPYKTYpHBIE QYHKIUH), 3HaunMble yyacTku JIHK-
9K30HBI, OECCMBICIEHHBIE Y4acTKU-UHTpoOHBI. [losTromy npe-PHK wmHorna HaspiBaroT rereporeHHOH
anepaoit PHK (rs-PHK).

cnenyromiel ocobennoctpio mpe a-PHK sBisiercs orcyterBre y Hee Ha 51 koHue «konmauka» (KOIT),
Ha koHue 31-ITonu (a)-pparaenra.

6) xmactepHsle 3 reHa pPHK B3aumHO TpaHCKpHOMpYIOTCS M cOAep)KaT MOCIEIOBATENbHOCTH,
cootBercTBytomue 18S, 5.8 S, 288-pPHK tpem paznuunsim pPHK, co3peBuminM B cMHTE3MpOBaHHON
npe-pPHK nmu PHK 45S. Otu nocnenoBaTenbHOCTH pa3/ieieHbl ClielicepaMu, HO B HUX HET MHTPOHOB.
Kpowme Toro, 31ech HeT MOAU(UIMPOBAHHBIX HYKJIEOTHI0B, IPUCYTCTBYIONUX B 3penbix pPHK.

B) Bo Bcex npe-PHK cneuunduueckue npe-tTPHK cozepxaT Tonbko 3penble MOCIEI0BATEIbHOCTH.
BHeIHss popma monekyiisl mpe-TPHK cooTBeTcTBYET» NUCTY UIBI «(»KIEHOBBIH JIUCT"), HO U3 3peion
monekyisl TPHK u3BecTHBI ceyromye ee 0COOEHHOCTH.

co3peBanue Monekysbl ipe-PHK (mpoueccunr) aenurces va 3 craauu:

* ynaneHue HeKOTOPhIX HyKJICOTH/I0B;

* coeTMHEHNE HEKOTOPBIX HYKJIEOTH/I0B;

* ux MoauQUKAIHS;

Tax, npu co3peBanuu (nporeccunre) Mosekyisl npe-PHK mMHorme HykiaeoTuasl K HUM CBSI3BIBAIOTCS
(mpucoenuHsOTCs) 0€3 TPAaHCKPUIIMU. K TPOMHUKY 51 mpe-ApHO MpHcoeTuHsIeTCs 7-METUITYaHuH U
npyrue 3-4 nykieotunsl «konmnayka» (KOII), a k tpoitnuky 3' npucoenunsercs [lomu (a)-pparmeHt,
cocroauii u3 oxojgo 200 HYKJIEOTHIOB. OTOT TMpOLECC KaTaausupyercs (epMEeHTOM
MOJIMAICHUIATIIONUMEPA3OH.

K 3' koH1y monekyinsl npe-TPHK oxun 3a npyrum npucoeaunstores 3 nykneoruna (LI, LI, A), o6pazys
aKLIETITOPHBIM y4yacTOK. BaXXHbIM acleKkToM co3peBaHus (mpomeccunra) mpe-PHK sBisercs
oOpa3oBaHMe B HX cocTaBe MOJUGUIMPOBAHHBIX HYKJIEOTHZ0B.B mpe-a-PHK nabmonaercs
METHUJIUPOBAHUE OCTATKOB PHOO03BI «KOJIMAYKOBBIX» HYKJICOTHI0B. Momudukanus B I[Ipe-T-PHK
SBIISICTCS MHOTOBapUAHTHOM, HalpUMep: OCTAaTOK ypUAMHA BOCCTaHABIMBaeTcs (10 oOpa3oBaHUs
TUTHAPOYPUINHA), APYTHE-U30MEPHU3UPYETCS (TICEBAOYPHUINH ), TPEThU-METUIUPYETCS (METHITYPBAMH).
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Yactp azieHO3WHA JIE3aKTUBUPYETCS W MPEBpaIlacTcs B MHO3WH, HEKOTOPHIE M3 MOCIECIHUX (MHO3WH)
CHOBA METHJIMPYIOTCS (METUJIMHO3HH).

OrnrcaHHbBIC BBIIIE TPOIIECCHI MPUBOIAT K 00Pa30BaHHUIO B SIpEe HECKOJIBKUX co3peBiux Mosiekys PHK.
[Tocne ynmaneHuss MHTPOHHBIX 4YacTed W3 TApHK oOpasyercs 3penas mPHK, coctosimas Tonbpko u3
9K30HOB M CIIOCOOHAs BBIMIOJHATH CBOIO ()YHKIIUIO B TIPOIIECCE TPAHCIIAIMH B ITUTOILIa3Me (pubocome).
[IpeBparieHrie TApHK Yepe3 HECKOJIBbKO (QepMeHTHBIX cucteM B 3penyro MPHK HaswsiBaercs
MIPOIIECCHHTOM. A yJaJIeHHEe YacTeil MHTpOHA B HEM CICIHAIbHBIMH (EPMEHTHBIMH CHCTEMaMH
Ha3bIBACTCS CIUIAHCUHTOM.

TpaHckpunuus 3K30Ha 1 HHTPOHOB CJI0KHOT'0 AYKAPUOTHUYECKOTO I'€HA IPOUCXONUT B COOTBETCTBUU C
TATOW UX PACIOJIOKEHHS APYT 3a APYyrom (KOJMHEapHas TPAHCKPHIILHKS), MOCIE Yero B pe3yibTare
CIUTaiCMHIa OTPE3al0TCsd HMHTPOHHBIE 4YacTH U  CIIMBAaKOTCA d3K30HBL  [locie  Bemymiei
nocneaoBarenbHoCcTH o0pasoBanHoi MPHK B 001acTh, Ha3bIBAEMYIO «OTKPBITHIM ITyTEM TPAHCISAILIUN,
KOAUPYIOT MOJIMIENTUAHYIO IIeNb OT KofgoHa uunuaropa AYI' no cromn-kogona. CrutaliCHHT JOJIKEH
OBITH TOYHBIM, B IPOTUBHOM CITy4ae «IIyTh TPAHCISILIUI» MOKET ObITh HAPYIIEH OJTHON HYKJICOTHUIHOU
OIIMOKOH, YTO MPUBOJUT K OOPa30BAHUI0 TEPMHHUPYIOIIUX TPHUILIETOB, TO €CTh K PAHHEH OCTaHOBKE
cuHTe3a nojunentuaa. [locnegoBarenbHOCT HHTPOHOB HauMHaeTcs ¢ HykiaeoTuoB I'T Ha 5'— koHue
reHoma v 3akaHumBaeTcst Hykieotugamu Al'. B coorBeTcTBum ¢ 3TM nnTpoHHas uenb B PHK otaenena
OT K30HA Ha CTOPOHE 5'-HaKOHEeYHUKa Al’, a OT 5K30Ha HA CTOPOHE 3'— HAKOHEYHUKA IUHYKIICOTUIAMHU
I'Y. Onnako, misist Ha 3TO, TPYAHO C MOJTHOW YBEPEHHOCTHIO ONPEICTUTh TPAHUIIBI SK30HA U UHTPOHA,
MOCKOJIbKY TaKkue KOMOWHALIMK JTUHYKICOTHJIOB MOTYT IOBTOPATHCS B JIIOOOM MeECT€ TSPHK, 4YTO
SBJISICTCS BAXKHBIM JUIS CIIJTAiCHHTA.

Mexanusm cmnaiicunra. Ilo-Buaumomy, He Bce PHK mmeror onuH u TOT ke oOmUN MeXaHU3M
craiicunra. CeroHsi U3BECTHO YETHIPE PA3IMUHBIX MEXaHW3Ma CIUIACUHTA Y SYKapUOT, U KaKIbIN 13
HUX CBSI3aH C PA3IUYHBIMU MPEPHIBUCTHIMU T€HAMU U PA3IMYHBIMH KJIacCaMU UHTPOHOB: 1) mepBbIit
TPAHCKPUIIT JIPOXIKEU-TIPOUCXOAUT depe3 (HepMEHTHI yAalieHUs, pa3pbiBa U CIIMBAHUS MHTPOHOB U3
TPHK; 2) nns npepriBanust uatpona u3 nepsoii pPHK undy3opun HeoOxoamuma cBOsI KaTanuTUYECKAs
akTuBHOCTH (aytocruiaiicunr) PHK; 3) ormenenue wmuTpoHa ot PHK Murtoxonapuit npoxokei,
MIPOUCXOJUT Yepe3 MPOAYKT CaMOro HHTPOHA U 4) pa3pblB HHTPOHOB 3YKapHOT BeIciie ctaauu or PHK
TS IPOUCXOJUT B KOPOTKMX KAHOHUYECKUX LETISAX, PACIIOJIIOKEHHBIX HA TPAHUIIAX K30H-UHTPOHA.
3akpenJieHue HOBOM TeMbl: 20 MUH.

5.5. Harnsiauble noco0usi: MyJIbTUMEANNHBIN MPOEKTOP (MIPE3EHTALHS).

5.6. OcHOBHas JIMTEpaTypa:

1. MeaumuHaIbIK TeHETHKA : MEJl. YIIIHIIEIep MEH KOJUICDKISPTe apHaIFaH OKYJIBIK = MeIuITMHCKast TCHETHKA
: yueOHHMK /i Mea. yurnuin u kosuiemkeit / pea. H. I1. boukos; ka3zak tinine aya. b. H. JlrocenOekora. - M. :
I'D0OTAP - Meaua, 2015

2. Ilexos, A. I1. Buonorus. MeaunuHckast OMOJIOTHs, FeHETHKA U Tapa3uTosiorus [Tekcer] : yueOHHUK s BY30B /
A. 1l IlexoB. - M. : IDOTAP - Menua, 2012. - 656 c.

3. Akynenko, JI. B. buomorus memuuuHaimblK TeHEeTWKa HeriznepiMeH [TekcT| : Men. ydwiuienep MeH
KoJulepKaepre apHanran okynslK / JI. B. Axynenko, M. B. Yrapos ; ka3ax Tinine ayn. K. A. Ectemecosa. - M. :
I'S0TAP - Menwua, 2016. - 416 et ¢

4. bypyn0erosa, K. K. ['eneruxka neriznepi [MatiH] : okynsik / K. K. Bypynoerosa ; KP BFM. - Anmartst : [Iayip,
2013. - 264 Ger. c.

5. KomrraeBa C K., llIsamIeticosa I.11., McmamioBa A.A. MoneKyTainbiK OMOJIOTHS, METUIIMHAIBIK TeHeTHKa. OKY
Kypausl. , 2019

6. KazeimoOer, I1. MeaunuHabIK )koHE OHONOTHSIIBIK TEPMHUHIEPIIH TYciHaipme co3miri. T. 1 [MoriH] : ce3mik /
I1. KazemmoOert, laneHoB, A. XakanoB. - Actana : JKIIC "Meaununaneik Paguoouonorus Feutbivu OpTanbirst”
; Anvartsl : 9Bepo, 2014. - 220 Get. C
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7. Hetoccbaym, P. JI. Mennumuansik reHetnka [ Texcr] : oky xypaunst / P. JI. Hetoccbaym, P. P. Mak-Ununec, X.
®. Bumnapg; opsic tiniageri pea. H. I1. boukos ; Kasak tinine aya. A. A. Tepedekos. - M. : [DOTAP - Meaua,
2014. - 528 6er. +a:1. omrt. auck (CD-ROM)

HNurepHer-pecypc:

1. Usnesa, JL.II. Monexkynspras Ouonorusi: ONeKTpoHHBINH yueOHuK. - Kaparamma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekynsipHast Ouomnorus kietkd : B 3- tomax: Ilep. ¢ anrn.. T. 1 / b. Anebepre, 1. bpeit, [Ixx. JIstouc, M.
Padpdpu, K. Pobepre, Hx. . Yorcon. - M.-Ibkesck: HULl "Perynspras u xaotmdeckass nuHammuka', UH-T
KOMITBIOTEPHBIX UccienoBanuii, 2013. - 808 c. http://rmebrk.kz/

3. 3n0poBbe 1 TeHOPOH ] HaMK B coBpeMeHHOoM Mupe. [IpeBenTuBHas nmpodunaktika [Tekcer] : Mex. HayqIHO-

npak. kKoHdepenuus "CoBpeMeHHbIE aCTICKTHI MEUIIMHBI U (apMaluu: 00pa3oBaHue, HaAyKa U MPaKTHKA" TTOCB.
40-neruro co ausa obpazoBanus FOKMA 11-12 oktsa6ps 2019r. / FO. M. Mycaes, XK. K. )KymabekoB [u ap.] //
Bectank FOKMA = OKMA xabapmeicel. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

IToaBenenune uroros ypoka: 20 MuH.

5.7.KonTpoJibHbIe BONMPOCHI (00paTHast CBS3b)

1. Ctpoenue Oenka U HyKJIEMHOBON KHCIOTHI.

2. IHK u PHK.

3. MonexysipHasi OMOIOTHS KIICTKH.

4. MexaHu3Mbl OHTOT€HE3A.

5. MeauuuHcKas apaxHOIHTOMOJIOTHSL.

6. OcoOeHHOCTH CTPYKTYpPHO-(DYHKIIMOHAJIBHOT'O CTPOEHUS 3YKApUOTUYECKHUX KIIETOK.

7. Jlenenue kjieTok. MuTo3.

8. MemOpaHHbIe OpraHesuIbl KJIETKH.

9. I'enernueckas uHPopmanus kieTku. ['eHeTnyeckuii romeocras.

10. DMOpuoHanbHOe pazBuTue.l McToOpraHorexHes.

Ne 4 3ausiTue
5.1.Tema: Knerounsiii nuki. Muto3. Anonto3. PazmHoxenue. Meios.
KoaunuecTBo yacoB: 3 4. 135muH.
5.2.lean: Paccka3aTh 0 NPECUHTETUUECKUX U MOCTCUHTETUYECKUX HTarax.
5.3.3apaum o0yuenusi: 3HaTh Gazpl MUTO3a U MeH03a.
Opranu3anoHHbIN MEPUOA: 5 MUH.
[TpoBepka mocemaeMocTy 3aHATUH 00yJarOIITUMUCH.
[TpoBepKka TOTOBHOCTH O0YUYAIONTUXCS K 3aHITHSIM.
IIpoBepka 3HaHMI 00y4arOIMXCH MO NMPOHIeHHOH TeMe: 50 MuH.
O0BbsicHeHHe HOBOTO ypoka: 40 MuH.
5.4.Te3uc teopuu: [IpeapacrnonokeHHOCTh BCEX KUBBIX OPraHU3MOB K PAa3MHOKEHHIO CUUTAETCS
HEOTJEIMMON TIPEPACIONOKEHHOCThIO. DTO WX 00Iee CBOWCTBO OOECIIEUUBACTCS KIETOYHBIM
neneHueM. )Ku3Hbp KieTku oT pokiaeHus CBera 10 00pa3oBaHUS CIHEAYIOIMHUX JOYEPHUX KIIETOK
HA3BIBAETCSI KIIETOYHBIM IUPKYJsueil. Kiierounslii 000poT mopa3aensercs Ha 2 CTaJud: MOATOTOBKA
K JICJICHHIO - HHTepdasa u mpoIecc AeeHus - MUTO3 (MJIH UHBIE ciocoObl). MaTepdaza mim Paza Pocta
3aHnMaet okojo 80% kierouHoro obopora. Ota mudpa Haubonee U3MEHUYMBA B PA3IUYHBIX TUIAX
KJIETOK, OTHOCAIIMXCS K pa3HbIM opranusmam. Bo Bpemsi uHTepdasbl KIETKH pacTyT, SHEprus
HakaruiBaeTcsi B Buje AT® M mepeHOCUMBIX BELIECTB, YBEJIWYMBAETCS KOJUYECTBO OPraHOMUOB.
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Cospesiasi, roToBasi K JEJNEHUIO KJIeTKa OOBIYHO MMEET KPYyMHOoe siipo. Bo MHOrMX Tumax KIJIETOK
CHUTHAJIOM TOTOBHOCTH K JICJICHUIO CIIY’)KUT OTHOILICHHE 00BbeMa LUTOIUIa3Mbl K 00beMy siipa. BakHbIM
coObITHEM, O€3 KOTOPOro He ObLIO ObI BO3MOXKHOCTU CJIEAYIOUIETO pa3/eieHHUs], SIBISIETCS KPaTHOCTD
(peruukanus). Ecau KpaTHOCTH HET, 1OYEpHHUE KIETKU HE JOCTUIAIOT XPOMOCOMBI U IOABEPrarOTCs
pesne. [Ipoliecc kpaTHOCTH IPOUCXOAUT IPUMEPHO B cepenrHe uurepdasbl. B koHIle nuTepdassl u B
Hayajle JIEJICHUs KIIETKa MMEET XPOMOCOMBI, B KaXKJIOM M3 KOTOpbIX IO aABe Mosekyusl JIHK
PacoJIOkKEHbL. DTU MOJIEKYJIBI CUATAIOTCS KOMUAMU JAPYT Apyra. OTH MOJEKYJbl COEIUHSOTCS B MECTE
HaTsDKEHUS (LIEHTPOMEP) U MOKPBIBAOTCS 00IIIeH muTaTeIbHON 0000oukoi. Takoi Tun monexyn JJHK
Ha3bIBaeTCs XpoMmarugamu. Korja kieTka HaUMHAET JAENUTHCS, KaKaas U3 XpOMOCOM COCTOUT U3 JIByX
MOJIOBUHOK-/IBYX XpOMAaTHUJ.

B MHOrOKI1€TOUHOM OpraHu3Me KJIETKU IPUOOPETAIOT OIPEIEICHHYIO CIIEHU(PUUECKYIO CTPYKTYPY
U pyHKIHMI0. B 3aBUCHMOCTH OT 3TOT0 MPOA0JKUTENBHOCTD KU3HU KIETOK TaKxke pasnuyHa. Hampumep,
nocjie 3aBeplIeHUs] SMOPHOHAIBHOIO MEPUO/AA PAa3BUTHS B HEPBHBIX U MBILICUHBIX KJIETKaX KJIETKU
MPEKPAIIAIOT JAeJCHHE U BBIMOJIHSIIOT CBOIO (DYHKIIMIO B MpoIlecce AalbHEHIIeH KU3HEACSITeNbHOCTH.
Knerku Mo3ra apyrue KJIeTKH, TaKhe KaK SMHIEPMUC, STUTEINH TOJICTON KUIIKH, OBICTPO BBKHUBAIOT B
mpolecce cBoei crnennanbHol PyHKkuuu. [103TOMy B 3THX TKaHSX MIPOUCXOISAT HEMPEPHIBHBIE TPOLECCHI
KJIETOYHOTO pa3MHOKeHUsI. COBOKYNHOCTh MPOLIECCOB, MPOTEKAIOIIMX OJIMH 32 APYTUM U CBSI3aHHBIX
MEXJy CcOOOM B MEpUOJA MOATOTOBKH KJIETOK K JENEHHUIO, a TakKe B XOJE MHUTO3a, Ha3bIBaeTCs
MUTOTUYECKUM LIUKIOM, KOTOPBIN COCTaBJISET YaCTh )KU3HEHHOT'O IIUKJIA.
OTanbl KU3HEHHOT'O LUKJIA KIETKU
Oran noaroroBku kineTku k cunresy JJHK (Gt)
On o6o3Hauvaetcst cumBoioM G. Ha sTom srtane B kierke yckopsercs cunte3 PHK u HyTpueHToB,
MOBBILIAETCS aKTUBHOCTh (pepMeHTOB, yuyacTByromux B 6nocunteze JJHK. Ilocne 3aBepuienus dass
GGj B knerke npoucxoaut cunte3 JAHK; penynnukanus mosiexyss! JJHK npoucxonut B onpeeneHHOM
nopsake. HoBas Monekyna B aOCOJIFOTHOM BbIpaKEHUM OyJIeT IMOX0XKAa Ha CTapyr MOJIEKYIY.
[TponomxurensHocTh cuHTe3a JJHK B pa3HbIX KiIeTKax HEOJUHAKOBA: y OaKTepUil HECKOJIIBKO MUHYT, a
B KJIeTKax Miekonuraroumx 6-12 uvacos;nepuoy 3asepuienus JIHK-ronmonanus m Havanma muTO3a
(G2)mepuon oxonuanusi cunte3a JJHK u Hauama muro3a HaseiBaetcst ¢aszoit G2. Ha stom stame
MOJIHOCTBIO 3aBEpIIAEeTCs MOATOTOBKA KJIETKU K MUTO3Y. [[71st ocyIiecTBIeHNs MUTOTUYECKOTO JeNIEHUs
KJIETKe HeOOXOAMMBI U JIpyrue MOArOTOBUTEIbHBIE MPOLIECCHI, T. €. 2-X KPATHOCTh KJIETOYHOTO IIEHTpPa
Y CUHTE3 MUTATEIbHBIX BEIIECTB, U3 KOTOPBIX 00Pa3yIOTCsl aXpOMaTHHOBBIE HUTH, 3aBEpPIIAIOIINE POCT
kieTku. Korja B kjeTke HayMHAETCsl MpPOLlecC MUTO3a, M3MEHseTCs (DyHKIMOHAJIbHas aKTUBHOCTb
kieTku. Hampumep, y )KUBOTHBIX B MaHIMpE U Ha O0siee BHICOKOM CTaIuM MPEeKpallaeTcss akTUBHOCTh
JEUKOIUTOB U a0COpOLMU JKUAKOCTH, COKpaTHTEIbHAas CHOCOOHOCTh MX Bakyosiel B amebax.
Pazpymatorcs crenaibHble CTPYKTYphI KIeTKU. Hanmpumep, snutenuanbHbie KIETKH. MUTOTHYECKHI
LUK
MuTtoTndeckuil HUKI-o0ecrieunBaeT SMOpHOHAIBHOE pa3BUTHE, POCT, 00pa30BaHuE KJIETOK U PaBHYIO
10 00beMy U COCTaBy Mepeiady HaclleACTBEHHON HH(pOpMAIIMK MEX Ty MOJIOABIMH KileTkaMu. OH Takke
oOecrieunBaeT Ba)KHbIE JUIS JKM3HU SIBJICHUS, TaKUE KaK BOCCTAHOBJICHHE MOBPEXIECHHBIX OPraHOB U
TKaHeil. 9TO MOKHO YBHJIETh B MUTOTHUECKOM IIUKJIE — PeAYIUIMKALUH (yIBOCHUHN ) HACJIEACTBEHHOTO
MaTepuaia B MAaTEPUHCKOM KJIE€TKE M PaBHOM paclpeiesieHuu 3TOro MaTepuana MeXIy KIeTKaMu
HOBOT'O TIOKOJIEHUS. 37IeCh KPOETCs TIIyOOKHH OMOIOTHYeCKH CMBICH, TaK KaK HapyIIEHHE CTPYKTYpPhI
JHK npuBOIUT K HM3MEHEHWIO TEHETHYECKOTO KOJa, M 3TO MOTJO0 Obl MOMENIaTh COXPaHEHUIO
reHeTH4ecKo MHpopMalMM U mepeaaye HacleICTBEHHBIX MPU3HAKOB, 00ECHEUMBAIOIIUX PAa3BUTHE
MOJIE3HBIX JUIsSI OpraHu3Ma NpHu3HaKkoB. Kakip1il OpraHnu3M COCTOUT U3 KJIETOK. BeKMBaHueE U pa3BUTHE
opranusmMa o0ecreynuBaroT pa3MHOKEHHE KJIETOK. J{eneHne Ki1eTok OTHOCUTCS K Iporeccy 00pa3oBaHus
JIBYX WJIM HECKOJIbKMX KJIETOK U3 OJTHOM MaTEPUHCKOMN KIIETKH.
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Muto3 (KapuOKHHE3)

OCHOBHBIM TyTEM pPa3MHOXEHHUS KJIETOK MHOTOKJIETOYHBIX OPTaHU3MOB SBJISETCS MUTO3 HIIH
neneHre KieTok. JKU3Hb KIETKU YCIOBHO MOXHO pa3lieiuTh Ha JBE CTaIuu: UHTepda3za — cTaiaus
TOTOBHOCTH KJIETKH K MUTOTHUYECKOMY JICJICHHUIO M CTa/Iusl UCTUHHOTO JenieHus. [IBe craaun o0pasyioT
NEPUO CIUSHUS.

OcHOBHBIE XOZOBbIe IyTH MHTO3a.IlOCKOBKY B OCHOBE pa3MHOXKEHHS JICKUT XpaHEHHE U
TPAaHCIIOPTUPOBKA TeHeTHYecKor nH(popManuu, 3anucanHoi B JIHK, nanbonee xapakrepHoii yeproit
MUTO3a sIBJIsIeTCS TO, uTo Mectononoxenue JJHK 3aBucut ot cocrosiuus xpomocom.IIpu murotTnueckom
PEMOACTUPOBAHUN W3 OJHOW IWIUIOWAHON KIETKH (2m) o0pa3yroTcs ABE TUILUIOMIHBIC KIIETKH,
TeHeTUYECKUN MaTepua KOTOPIX pa3zesieH NOPOBHY. MHUTO3 COCTOUT U3 UeThipeXx (a3:

1. ITpodaza.

2. Merada3a.

3. Anadasa.

4. Temodasa.

B mpodaze obOvem szmpa yBenuyMBaeTcs, XpPOMOCOMBI HAUMHAIOT CKPYYMBATBCS, [Ba
LEHTPUOJIbHBIX KJIETOYHBIX LIEHTPa pacmaJaroTcsl Ha TOJ0Ca KIETKU. XPOMOCOMBI CKPYUYUBAIOTCA,
IpeBpallaloTcsl B HUTH, sApo paspymaercs. SAapo pacnagaerca. LleHTpHOaAM KIETOYHOIO LEHTpa
MPUTSATUBAIOTCA K TMONIOCY KIETKU, a MUKPOTPYOOUKH MEXKIy HUMH O0pa3yloT 3apojblil JeneHus. B
KOHIIEe poda3bl 000JI04Ka sApa pachagaeTcs Ha OTAEIbHbIE ()ParMEeHThI, a UX TepuepruitHbIe KOHIIBI
neperyeTatoTcs. B pesynbpTare 00pa3yloTcsi MENKHE My3bIPbKH, IMOX0XKHE Ha HHAOIUIA3MaTHYECKYIO
ceTKy. B mepuoz npodassl He mpekpalaeTcsi CKpyuYuBaHUE XpOMOCOMBI. B KOHIle OH mpeBpaiaercs B
KOPOTKHE M TOJCTble XpoMocoMbl. Tlocie paspyuienns 0007104KH sSApa XpOMOCOMBI pacrojiaratoTcs B
[IMTOIUIa3Me CBOOOIHO M XaOTHYHO. DTO O3HAUaeT, 4To MeTadasza Hayaach. B metadasze ckpyunBanue
XPOMOCOM MPOUCXOANT CUIIbHEE, U CHKAaThle XPOMOCOMBI, PACIOJI0KEHHbIE Ha OIMHAKOBOM PacCTOSIHUU
OT TOJIFOCOB, HAIIPABJISAIOTCA K 9KBATOPY KJIETKH. 3aKaHUYMBAETCsl 00pa30BaHUE pa3Ie/IuTEIbHOIO SIMUKA.
LleHTpOMEpHBIE YaCTH XPOMOCOM PACHOJIAraloOTCs BAOJb OJHOM MIOCKOCTH B ONPEEICHHOM MOPSIIKE.
B meradasze ordyernmBO BHIHA XPOMOCOMA, COCTOSIIAS M3 JBYX XPOMATHI, CBSI3aHHBIX TOJBKO B
oOmactu meHTpoMepa. Kaxmas xpomocoMa COCTOMT M3 ABYX XpoMaTuzioB. Kaxkmas u3 xpomocowm,
COOpaHHBIX B DKBATOPUAIBHYIO TUIOCKOCTh, MPUKPEIIISETCS K HUTAM axpoMmaruHa (pa3aenuTebHON
HUTH). XpOMAaTH/Ibl, Ha KOTOPBIX 3aKPEIIEHA aXpOMAaTHHOBAs HUTh, IIEpEMENIatoTCs K 000UM MoJItocaM
KJIETKH. DTO MPU3HAK TOTO0, YTO IMpoliecc Havyayics aHadas3oi. B anadaze neHTpoMepsl pacierisoTcs,
U C 3TOT0 MEPHUOo/ia XPOMAaTH/Ibl, IPUKPEIUIEHHBIE K HUTSIM aXpoMaTHHA, pacIeIIAIoTCs APYT Ha apyra
W TIPEBPAIAIOTCS B OTIENBHBIE XPOMOCOMBI. HUTH, MpUKpETUIEeHHBIE K IIEHTPOMEpaM, MPUTIATHBAIOT
XPOMOCOMBI K MOJIFOCAM KJIETKH, a IJICYd XPOMOCOM IAaCCHBHO CJIEAYIOT K LIEHTpoMepaM. Takum
obpazomM, B (asze mHTEepda3bl IBOWHBIE XPOMOCOMBI TMPEBPAIIAIOTCA B XpoMaTHabl B aHadase u
pacraaarTcs Ha mojoca KieTku. Ha kakaom mostoce KIeTKH 00pa3yercss XpoMOCcoMa, COCTOsIIAst U3
OJIHOTO XpoMaTHja, T. €. B 3TOT MEPHO/J] B KJIETKe 00pa3yeTcs ABa JUILUIOUAHBIX Habopa XxpoMmocoM. B
KOHIIE aHada3bl 3alMChIBAETCS CIHUPaAb XPOMOCOMBI, XPOMOCOMBI ITOCTEIIEHHO HCTOHYAIOTCS U
YAJIUHAIOTCA. DTO Havyalo Tenedasbl.

Tenodaza.MutoTrueckoe aeeHne KIETKU 3aBepiuaeT Teraodasza. XpoMocOMbl COOMPAIOTCS Ha
MOJTFOCAaX, CIMPaNb 3alHCHIBACTCS W BBIMIAIUT IUI0X0. M3 MeMOpaHHOW CTPYKTYpBHI HUTOILIa3MBI
oOpasyetcst 00osouka sapa. B KUBOTHON KJIE€TKe IIUTOIIIa3Ma pasfiensieTcs MyTeM BTSATUBAHUS B JBa
HEOOJBIIUX pa3Mepa Tella KIETOK. ODTO Ha3bIBaeTCs IUTOKWHE3. Kaxapli W3 HUX HUMEET OIuH
JUIUTOUTHBIN HabOop XpOMOCOM. XpOMOCOMBI AETSATCS MOPOBHY Ha JIBE MOJIOJIble KieTKku. Obpa3zyercs
anpo. Pacmieruienne simuka Hapyuiaetca. MarepuHCKas KJeTKa JeNUTCS Ha JBE KJIETKHM HOBOTO
MOKOJIEHU.MHUTO3 y pacTeHuid.B pacTuTeNbHOH KileTKe muToIiazmMaTuyeckas MemMopana oOpasyercs B
LEHTpe KIETKU W paclpocTpaHseTcsl MO KpasM, pas3jieiss KIeTKy Ha JBe paBHble yacTu. [locne
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o0pa3oBaHUs MONEPEYHONW IUTOIUIA3MAaTHUECKOW MeMOpaHbl B KJIETKAaxX pacTeHuil oOpa3syercs
LIEJUTIOJIO3HAs. CTeHKA. JKU3HEHHBIN LMK KJIETKH MUTO3-CPaBHUTEIBHO KOPOTKHUH IIEPUOJ, KOTOPBIM,
Kak npasuio, auurcs 0,5—3 4. HaunHasg ¢ mepBOro MUTOTHYECKOTO JEJIECHUS 3UIOTHI, BCE KIIETKU
HOBOT'O MOKOJICHHUs, 00pa30BaHHBIC B KOHIIE, HIMEIOT OJAMHAKOBBIA HAOOp XpoMocoM u reHsbl. [ToaTomy
MUTO3-3TO METOJI I€JICHUSI KJIETOK, TP KOTOPOM F'€HETUYECKUE MAaTEPUAIIBI PACIIPENETIAIOTCS B PaBHBIX
KOJIMUECTBAaX MEXIY KJIETKaMH HOBOI'O IIOKOJIEHUS. B pesynbrare MuTO3a B KIIETKAX ABYX HOBBIX
IOKOJIEHUH oOpa3yeTrcsi AUIUIOWAHbIM Habop xpomocoM.bosnbinoe Guonoruyeckoe 3HaYEHHE HMEET
MUTO3. CTpYKTYphl U (PYHKIIMH OPraHOB M TKaHEH He ObLIM Obl IOCTOSTHHBIMU, €CJIN Obl T€HEeTHUECKUI
MaTepHall He COXPaHsUICS B MHOTOKJIIETOYHBIX OpraHu3Max. MUTO3 00ecTIeYrBaeT CiIeIyIoIIne IBJICHHUS,
HE00XO0IUMBIE JJIs JKU3HEACATEIbHOCTH: SMOPUOHATIBHOE PA3BUTHE, POCT, pereHepalisl OpraHouI0B U
TKaHEH IoCe MOBPEXKICHUS, 3aMEIICHUE XU3HEYTBEPKAAIOUINX KIETOK NMpH (DYHKIMOHHUPOBAHUU
TKaHell (3aMelleHHe >KU3HEYTBEP)KIAIOIIUX HPUTPOLIUTOB, KJIETOK OTILIETYIINBAIOIIECHCS KOXH,
nUTeNus KuieyHuka).[lo myT MUTO3a KIETKU OpraHu3Ma JeNATCs U YBEIUYUBAIOTCS B KOJUYECTBE.
B muroTHyeckoM JeneHuH, NMPOTEKAIOLIEM HEMPEPBIBHO, ONPEIENSIOTCs 4eThlpe (a3bl. MuTo3HOE
3HauY€HUE COCTOUT B TOM, YTOOBI epenaTh Moiekyny JJHK, kotopas umeer oguHakoBoe reHETUUECKOE
BIMSIHME Ha JIB€ HOBbIE KJIETKM (cecTpuHckue). OCHOBHOE CBOWMCTBO JKM3HEHHOI'O pPAa3BUTHUSA-
pa3MHOXeHHe. Pa3MHOXKEHHE KaK BaKHEHIIee CBOMCTBO AKU3HEAESITEIbHOCTH 00ECIIEUUBAET Nepeaavy
IOTOMCTBY M COXpPAaHEHHE B TEUYEHUE BCEH >XU3HU CTPYKTYPHO-(YHKLUHOHAJIbHBIX OCOOCHHOCTEH
opranu3MoB. OCHOBHOE 3HAUE€HUE Pa3MHOKEHHSI-COXpAaHEHHUE, pean3allus U Nepejadya U3 OKOJICHUs B
IOKOJIEHHE FeHeTH4eckol nHpopmanuy, 3anucaHHoi B mosiekyse JJHK B Buzie nmocienoBaTenbHOCTH
HYKJICOTH/IOB.

Meiio3 (rp. Meiosis-yMeHbIlIeHHEe, YMEHbILICHHE) — YMEHbIICHHE (PEeTyKIHs) UUCIIa XPOMOCOM OT
JIEJIEHUS CO3PEBAIOIINX MOJIOBBIX KJIETOK (rameT). Bo BpeMs Melio3a Kaxkaasi KJIeTKa ASTUTCS ABaXK/Ibl,
a XpPOMOCOMBI-TOJIBKO OJIMH pa3. B pe3ynbrare 3TOro KOJMYECTBO XPOMOCOM B TaMeTe KIETOK
YMEHBIIIAETCS B/IBOE, YEM B HAYAJIILHOM IE€pPHOJE. Y KUBOTHBIX MEH03 MPOUCXOAUT IpU 00pa30BaHUN
MOJIOBBIX KJIETOK (TaMeToreHe3), a y pacTeHHil 0ojee BBICOKOHM cTaauu-npu oOpa3oBaHUM criop. Y
HEKOTOPBIX HU3KOPOCIBIX pAacTeHMM Meil03 HauMHAeT MpOoTeKaTh MpH oOpa3oBaHUM ramer. Meiio3
IIPOUCXOIUT OIMHAKOBO BO BCeX opra”ax. Ecin onooTBopeHre NPOMCXOANT B TUIUIOUIHBIX KIETKaX,
TO IUIOMJHOCTH IOTOMCTBA IOBBIMIAETCA C I'€OMETPUYECKONM IPOTPECCHEN B KaXKIOM CIEAYHOLIEM
IIOKOJIEHUH. biaronaps Meio3y raMeTsl BCe BpeMsl HaXOATCS B TaIUIONTHOM COCTOSIHAH, YTO IT03BOJISIET
OpraHu3My MOJIEPKUBATh JUIUIOUIHOCTh KJIIETOK OpraHu3Ma. /[Be crainm Meiio3a BO BpEMEHHU JCIICHUS
Ha3bIBaloTCs 1-Meiiozom u 2-meiio3oM. Kaxxoe Meilo3HOe JeneHne UMeeT YeTblpe CTaguu: npodasa,
Mmetadaza, anadasza u renodasza. [Ipodasza 1-Meito3a COCTOUT U3 MATH TOIITAIIOB, TAKUX KaK JICNITOTEHA,
3UroTeHa, MaxXuTeHa, JTUIUIOTeHA U aAuakuHe3. /Ui enToTeHs! (CTaJuu TOHKMX HUTEH) XapaKTepHO
VIUIOTHEHHE XPOMOCOM W CIUpaJIeBUAHOE oOpa3oBaHue. [Ipu 3urorene (craguu CIUSHUS HUTEH)
TOMOJIOTHYHBIE XPOMOCOMBI COJIMKAIOTCS M KOHbIOTUpYIoTCs. Ha cTaguu maxuTeHsl (CTaauu TOJCTHIX
HUTEH) CKPENIMBAIOTCS XPOMATHIBI TOMOJIOTHYHBIX XpPOMOCOM (KpoccwHTOBep). B pesynbrare y
KaKJ0ro TOMOJIOTa CMEIINBAETCSl HACIEACTBEHHbII MaTepHual OTLOBCTBA U MaTepUHCTBA. J(UIIoTeHa
(cragus ABYX HUTEN) HAUMHAETCS C TOTO, YTO TOMOJIOTH OTAENAIOTCS APYT OT ApYyra U MPOUCXOIUT
oOpa3oBanue xua3Mmbl. /lnakuHe3 (cTaaus paspbiBa ABYX HHUTEH) XapaKTepH3yeTcsl MaKCHUMAaJbHBIM
YTOJIIEHUEM M CHUPAJIEBUIHBIM OOPAa30BaHMEM XPOMOCOM; XHa3Mbl CMEIIAIOTCS K KOHIY (Kparo)
6uBanentoB. Koraa nuakuHe3 3akaHYMBaeTCs, 000J0YKa siipa M siipa pacTBOPSAIOTCS U HCYE3AIOT.
Kaxxnas kieTka uMeeT 9ruciio XpoMocoM He ABa psfa (2N), kak Ha Ha4aJIbHOM CTaJiMK Meio03a, a OJ1uH
N. II npodasza nmpoxonuT oueHb OBICTPO HIM BOBce OTCyTCTByeT. Bo II Mertadasze XpomMocomsbl
LIEHTPOMEPAaMU MPUKPEIUIAIOTCS K O€pEeHHBIM HUTSAM U pacrosaratoTcs Ha MetagdaszHoil niactuHke. B
anadaze Il kaxxmas neHTpoMepa IENUTCS Ha JBE YacTH, M HOBBIE XPOMATHJIBI MPEBPAILAIOTCS B
XPOMOCOMBI U OCEAAI0T Ha MPOTHUBOMNONOXKHBIX Noirocax. Il tenodasza 3akaHunBaeTcst 0Opa3oBaHUEM
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SIEpHOM MEeMOpaHBbI 3a TpeieiiaMy JIByX TaluIOUIHBIX saep. J[Ba mociaenoBaTenbHbIX JEIeHUs Meiio3a
B pe3yJbTaTe M3 OJHOW JUILJIOUTHOW KJIETKH, UCXOAHOU, 0Opa3yIOTCs YEThIPE TarluIOWJIHBIE KIIETKH.
buonorundeckoe 3HaueHre Melo3a OYCHb BeIHKO. Meio3 obecneunBaeT cTabMIbHOCTE XPOMOCOMHOTO
Yrclia TOTOMKOB, Pa3MHOXKAIOUIUXCS TOJOBBIM MYyTEM, M TO3BOJIIET TEHOMHBIM KOMOWHAIUSM
00pa30BBIBATHCS B TaMeTaX. DTOT MPOIECC COCTOUT U3 JABYX OCHOBHBIX ATAIlOB: JICJICHHE SIpa-MHUTO3
(kapUOKHHE3), JEJNCHHUE MHUTOIUIa3Mbl— IMTOKHWHE3.KileTka WCHBIThIBACT MIECTh CTAJHMA, KOTOPHIC
YepeayroTcs B CBOEM XKH3HEHHOM IMKJE: nHTepdasa, npodasa, mpomeradasa, meradasa, anadasza u
tenedaza (Tabn.l, A). 6% 3Tux cranuit 00pa3yr0T MUTO3, UK 61p, KOTOPBIN Ki1accuUIUpyeTcs Kak
uHTepdaza u MuTo3pa. Mexay AelieHUEM KICTKU Ha JIBE YaCTH SIPO HAXOUTCS B CTAJAHH HHTEP(a3bl.
B unTepdaze oOpasyrorcs BeliecTBa, XapaKTEPHbIC ISl KIIETOK, CIICHU(PHUECKUX U HEOOXOAUMBIX JIJIS
JeNIeHHsI KIIETOK. B 3TO BpeMsi XOpoIIo mpocMaTpUBaeTCs ceTyarasi CTpyKTypa, oOpa3oBaHHas U3 sapa
MEIIKMMH, HHUTAMH — XpoMocomMamu. B mpodasze-MuTo31 ONEpBBIi  MEPUOJ XPOMOCOMBI
CIIUPATTU3YIOTCS, KaK JIBE JBOWHBIC HUTH, CBET, KaK BUIHO M3 MHUKPOCKOIA, BO BpeMs MHTEp(ha3bl MbI
HaOJIrF0/1aeM, YTO XpOMOCOMa UMEET JIBOMHYIO HIIU €€ PEPOyKIHIO. [Ipr 3TOM HCXOJHBIE XPOMOCOMBI,
KaK 1 Bceraa, 00pa3yroT HOBYIO XPOMOCOMY: 3Ta ITOJIOBUHA, Ha3bIBaEMasi CECTPUHCKUMHU XPOMATHIAMH,
HE OTHeNseTcss BO BpeMsi mpodasbl, X OOBENUHSET O0INas 4YacTh, Ha3biBaeMas IEHTPOMEPOM
(xkmHETOXOpOM).B Tpodhaze XpoMOCOMBI nanee CIUpaabHO MPOJOITrOBATHI, B PE3YJIbTAaTe YEro OHHU
YKOPAuMBAIOTCS M YTONIIAIOTCS. BaXXHO OTMETHTh, 4YTO B TOW ke mpodaze XpPOMOCOMBI
pacIpoCTpaHsIOTCS 1O BCeMy sapy. B KileTke KUBOTHBIX TPH MEXK(a3HOM, TOJIOBHOM HIU JIaXKE
TenedasHoM, JCICHHH LEHTPUOIM IyOIHMPYIOTCS, IMOCIE 4Yero B mpodase MOJOAbIC IIEHTPUOIU
Pa3beIMHAIOTCS W HAYMHAIOT Pa3/IesThCs K TOJNIOCY KIETKH. MeXay MEeHTPUOJaMHU O00pa3yroTcs
TOHKHE HUTH 3apOJbIIIa JIeJICHHs OJTHOTO TMapa, 3TOT HaOOp HA3BIBAETCS aXPOMATUHOBBIM allapaToM.
Kak u B cocTaBe MBIINICYHBIX KIETOK, ()eTAIbHBIC HUTH COJIEPKAT AKTHHOBBIM OENOK, KOTOPBIN
ofOecrieunBaeT COKpalleHHe Oelka B pa3jINYHbIX YCIOBUSX JBWKEHUS. OCHOBHBIM TPU3HAKOM
OKOHYAHUS MPOoda3sl ABISICTCS UCUC3HOBEHUE s/IEp U 000IOYKH SIpa, B PE3yJIbTATe YETO XPOMOCOMBI
OCealoT BHYTPH OOIIel Macchl LMTOIUIa3Mbl M HyKJeoradMmel. IIpomeradaza xapakrtepusyercs
JBKEHHEM XPOMOCOM B KJIIETKE K TUIOCKOCTH dKBaTOpa. DTO JBIKEHUE M PACTIPE/ICIICHHE XPOMOCOM B
HKBATOPUATILHOM SIMUKE Ha3biBaeTcsa MerakuHe3oM. [lon oderadaszoil moHUMAaeTcs pacroyioKeHHe
XPOMOCOM B IUIOCKOCTH 3KBaTOpa MEPIICHIUKYJISIPHO POCTY SIHYKAa. XPOMOCOMEI, PACIIOJIOKCHHEBIE B
ATOU TJIOCKOCTH, 00pa3zyloT DKBaTOpHANbHYIO WM MeTada3Hyr MiaacTHMHKY. Kaxmas xpomocoma
pacrionaraercsi B 9KBaTOpHAIbHON IJIOCKOCTHU TaK, YTOOBI €€ EHTPBI TOYHO COBIA/IANIH, & BCE OCTAIIBHOE
TEJIO XPOMOCOM MOTJIO JIeKaTh 3a ee mpeaenamu. llpu B3risge Ha SKBATOPUANBHYIO IMIACTHHKY C
TIOJTFOCA JICJICHUS KJIETKA BCE XPOMOCOMBI XOPOIIIO BHJIHBI, X MOYKHO IEPECUUTATh U MIPHUMEPUTH HA
dopmy. Ilo cpaBHEHHIO C OCTaTbHOM MAacCOW NUTOMIA3MBI, HUTHU SWYKAa UMEIOT Oojiee IIOTHYIO
KOHCHCTEHINIO0. OHH IPUKPETUISIOTCS K XpOMOCOMaM CJIeTYIOIINM 00pa3oM, T. €. K IEHTPOMEpE «HUTh
uaeT oT AByx monrocoB.Crenyromas (a3za MUTO3a HaszbiBaeTcsl aHada3zoi, KOrja IEHTPOMEphl U
CECTPUHCKHE XPOMATH]IBI (MX TEIePh MOXHO Ha3BaTh XPOMOCOMaMH) PA3ACIISIOTCS U PACTIPEACIISIOTCS
M0 TOJIOCcaM. 37ech MPEXkJe BCEro EHTPOMEPHBIE YUYACTKH XPOMOCOMBI PacXOAATCs APYT OT ApyTa,
1oCcJIe Yero CHadaia IEHTPOMEpHI, a 3aTeM CaMH XPOMOCOMBI pacXoisTcs K moiitocaMm. B anadaze
paccioeHne XPOMOCOMBI — » Kak M0 KOMaHJie "' - HAaYMHAaeTCs OJHOBPEMEHHO U 3aKaHYMBAETCS OUYCHb
owIcTpo. [Tocie Toro, kKak XpOMOCOMBI pa3beIMHEHBI, UX YHCII0 HAa 000X TOJIF0cax OyeT OJMHAKOBBIM,
Y YHCIIO XPOMOCOM B KQ)KJI0M 4acTH OyIeT paBHO YUCITY XpPOMOCOM B HICXO/IHOM KIieTKe. B cBsi3u ¢ Takoi
CHEIU(PUKON CTPOSHUS SJIpa KOJIHMYECTBO XPOMOCOM B TIOTOMCTBE KJIETOK M MX KaUeCTBEHHBIA COCTaB
MOCTOSSHHO ~ M3MEHSIOTCSI. B Tenedase  AECIUPAIM3YIOTCS  MOJIOABIE  XPOMOCOMBI.
WH/IMBUyATH3UPOBAHHAS BUIUMOCTh yaasiercs. O0paszyetcst obonouka siapa. [Tocne sroro siapo (wm
spa) BOCCTAHABIIMBACTCS, €r0 YHMCIO OyJeT TakuM K€, KaKk M B HCXOJHOM sjape. Snpo Temephb
PEBEPCHBHO IO CPAaBHEHUIO C TeM, 4To ObUIO0 B mpodasze. Llutokmues. [lmactuabl pasMHOXKAIOTCS
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JIETICHUEM, CKOpEe BCEro, OHU HE MOSBIAIOTCA B KJIETKEe BHOBb. [Ipennonaraercs, 4To MUTOXOHIPUU
Pa3MHOXKAKOTCS JEJIEHUEM. B 1eJIoM 04eHb MaJI0 JAaHHBIX O MEXaHHU3ME PENPOAYKLUHUH OPraHOUIOB
Ki1eTok. CyliecTByeT NPEANOoJIOKEHHE, YTO ATOT MPOILECC MPOUCXOAUT ACMHXPOHHO, a CKOPOCTh
JIEJICHHSI 3TUX YacTel HE COBIIAJAET CO CKOPOCTHIO AeneHus sapa. [Ipy HUMTOKMHE3e HET CTPOrou
3aKOHOMEPHOCTH B JICJICHMH OPTraHOMI0B Ha BHOBb 00PAa30BaBIINECS MOJIOJbIC KIETKH, CKOPEE BCETO,
He OBUIO CHEIUAIBHOTO MEXaHHW3Ma, KOTOPBIH OBl KOHTPOJMPOBAN 3TOT mporecc. M3-3a 3Toro
KOJIMYECTBO OJITHOMMEHHBIX OPraHOMIOB B MOJIOJIBIX KJIETKaxX He OyneT oauHakoBbiM. HepaBHOMepHOE
pacrpeieieHie OpraHOUI0B MEXKY MOJIOJBIMU KIJIETKaMH, WX CIIydalHOE paclpe/ielieHue HE MOTYT
HapyLIUTh >KU3HENEATEIbHOCTh KiIeToK. Ckopee Bcero, B KIE€TKe OyAyT OY€Hb YCTOWYHBHI
OJHOMMEHHBIE YaCTHUIIbl, 3aMEHSIOIINE Apyr apyra. JleleHue Ttena KIEeTKU-LIUTOKWHE3-HAaYWHACTCS
nocie AeineHus sAnpa. JleneHue KIETKH YKUBOTHBIX IPOUCXOJMT IO 3KBATOPY KIETKU-CAMKHU IO
HAaIIpAaBJICHUIO OT Kpas K LEHTpYy UuToIuiasMbel. DopMHUpOBaHME MEKKIETOYHOIO IPOMEXKYTKA B
PACTUTEILHOM KJIETKE MPOUCXOJHUT C YIACTHEM 3apOJbIIIa, HA3pIBAEMOro (parMoriaCToOM, KOTOPBIH
ocellaeT OT IeHTpa K Kparw. Ha s3tom muto3 3akanuuBaercs. [[pomomKUTETbHOCTE MUTOTHYECKOTO
[IMKJIa KOJIEOJIETCS OT HECKOJIBKUX MUHYT JI0 HECKOJIBKUX CYTOK B 3aBUCHMOCTH OT THIIa OpPTraHU3Ma,
TUTA TKaHH, GU3HOJIOTMYECKOTO COCTOSHUS OPraHU3Ma, BHEIIHUX (PaKTOPOB (TeMIepaTyphl, CBETOBOTO
pexuma 1 T.11.). CKOPOCTh OTACNBHBIX (ha3 MUTO3a H3MEHYHBA. [[pHUMHBI, OTpeACIISIONNe TOTOBHOCTD
KJIETKH K JICJICHUI0, MeXaHu3M, npuBosaumii OU, 1o Hacrosiero BpeMeHu He ycTaHOBJIeHbl. Kpome
MHTO3a U3BECTHBI U IPYTUE TUIIBI KIIEMATUCHOTO JCJIEHUS.

3akpernuieHue HOBOI TeMbl: 20 MUH.

5.5. Harnsianble noco0usi: MyJIbTUMEAUNHBIN MPOEKTOP (MIPE3EHTALMS).

5.6. OcHOBHas JIMTEpaTypa:

1.MenuuuHaIbIK TeHETHKA © MEJI. YUHJIUINEIep MEH KOJUISKIePIe apHaJIFaH OKYJIbIK = MeIUIIMHCKAs TeHETHKA
: yueOHHMK i Mea. yuwnuin u kosuiemkedt / pen. H. I1. Boukos; ka3zak tinine ayn. b. H. lrocenOekora. - M. :
I'DOTAP - Menua, 2015

2. Ilexos, A. I1. buonorusi. MenunuHckast OMONOTHS, TeHETHKA U Tlapazutoiiorus [Tekcr] : yaeOHUK 171s By30B /
A. 1l IlexoB. - M. : IDOTAP - Menua, 2012. - 656 c.

3. Akynenko, JI. B. buomorus memunuHanmbIK TeHeTWKa HerizlepiMeH [TekcT| : Men. ydwiuienep MeH
KOJUTeKAepre apHanFaH oKynsIK / JI. B. Akynenko, W. B. Yrapos ; kazak tinine aya. K. A. Ecremecosa. - M. :
I'DOTAP - Megaua, 2016. - 416 ber ¢

4. bypynoeroBa, K. K. ['eneruxka neriznepi [MartiH] : okynsik / K. K. Bypynoerosa ; KP BFM. - Anmartst : [ayip,
2013. - 264 Oer. c.

5. KomrraeBa C K., llIsamieticosa I'.I1., McmamioBa A.A. MoneKkyaiabiK OMOJIOTHS, METUIIMHATIBIK TeHeTHKa. OKY
Kypausl. , 2019

6. KazeimoOer, I1. MeaunuHabIK )koHE OHONOTHSIIBIK TEPMHUHIEPIIH TYciHaipme ce3miri. T. 1 [MoriH] : ce3mik /
I1. KazeimoGer, laneHos, A. Xakanos. - Actana : XKIIC "Meaununaneik Paguoouonorus Feutbivu OpTanbirs”
; Anvartel : 9Bepo, 2014. - 220 Get. C

7. Heroccbaym, P. JI. Menuuunansik reneruka [Texct] : oKy kypaist / P. JI. Hetoccbaym, P. P. Mak-HMunec, X.
®. Bumnapg; opsic Tiniageri pea. H. I1. boukos ; Kazak tinine aya. A. A. Tepebekos. - M. : TDOOTAP - Meaua,
2014. - 528 6eT. +a11. ont. auck (CD-ROM)

HHTepHeT-pecypc:

1. UsmeBa, JLII. Monekynsapras Owojorus: OIeKTpOHHBIM yueOHmk. - Kaparamma: KapI'TV, 2015.
http://rmebrk.kz/

2. MonekysipHast Ouosorust kiaetku : B 3- tomax: Ilep. ¢ anrin.. T. 1/ B. Ansbepre, . bpeit, JIx. JIprouc, M.

Padpdu, K. Pobepre, dx. [. Yorcon. - M.-Ibkesck: HUILl "PerynspHas u xaoTuueckas auHamuka', WH-T
KOMITBIOTEPHBIX UccienoBanuid, 2013. - 808 c. http://rmebrk.kz/

3. 310poBbe U TeHO(POH ] HAllMK B cOBpeMeHHOM Mupe. [IpeBeHTrBHas nmpoduiakTika [Teker] : MexXI. Hay4HO-
npak. koHdepenius "CoBpeMeHHbIC ACTIEKThI MEUIIMHBI U (hapMaruu: 00pa3oBaHue, HaAyKa W MPaKTHKA" TTOCB.
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40-netuto co nHs obpazoBanus FOKMA 11-12 oktabps 2019r. / FO. M. Mycaes, XK. K. XKymabexos [u np.] //
Bectouk JOKMA = OKMA xaOapmbicel. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/
ITonBenenune uroros ypoxka: 20MuH.
5.7. KoHTpo/IbHBIE BONIPOCHI (00OpaTHAasi CBSI3b)
1.[lenenuie KIETOK.
2.MuTo3.
3.Meiios.
4. MexaHU3Mbl OHTOT€HE3A.
5. MeauuuHcKas apaxHOd HTOMOJIOTHSL.
6. Oco0eHHOCTH CTPYKTYPHO-(PYHKIIMOHAIBHOTO CTPOCHHSI 3YKaPHOTHYECKUX KIETOK.
7. Jlenenue kjieTok. MuTo3.
8. MeMmOpaHHbBIE OpraHesUIbl KIETKH.
9. 'enetnyeckas nHpopManus KIeTKH. | eHeTHYecKuii roMeocTas.
10. OmOpuonansHoe pazButue.l ncroopranorexes.

Ne 5 3ansTue
5.1.Tema: OcHoBbl nuTOreHeTUKH. OCHOBBI MOJIEKYJISIpHOM reHeTHKU. OCHOBBI 0011l TeHETUKH.
KosaunuyectBo yacoB: 34.135MuH.
5.2. leanb: Paccka3zaTh OCHOBHBIE 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH.
5.3. 3agauu o0y4eHusi: 3HaTb OCHOBBI MOJICKYJISIPHOM T€HETUKHU U OOIIEeH TEeHETHKH.
Opranu3anoHHbIN NEPUOA: 5 MUH.
[IpoBepka mocemaeMocTy 3aHATUH 00yJarOITUMUCH.
[TpoBepka roOTOBHOCTH O0YYArOIIUXCS K 3aHATHSM.
IIpoBepka 3HaHuil 00y4aromuxcs Mo npoiiieHHoi teme: 50 MuH.
O0bsicHeHHe HOBOTO ypoka: 40 MuH.
5.4.Te3uc Teopuu: IlepBolie vccaen0BaHus HACIEICTBEHHOCTH U3BECTHBI U U3 pa0OT YUEHBIX, )KUBIINX
B V Beke /10 Hallel 3pbl. YKe B TOT NMepHOA ObUTH MBICIH O NMPSIMOM U HEMPSAMOW HACIEeICTBEHHOCTH.
CorynacHO yTBEp)KIEHHIO TPEUYECKOro Yy4YeHOro [ummokpara, CTOPOHHHKA TEOPUU MPSIMOTO
HacJIeIOBaHMs, PENpOyKTUBHBIM MaTepHuaja HakalsIMBaeTcs CO BCEX 4YacTel Teiaa M CIOCOOCTBYET
Pa3MHOXXEHHIO, TO3TOMY, €CJIIM 3/10pOBble U OOJIbHBIE Hayalla pa3MHOXKEHMsS MEpeNaloTcs OJHOMY U
TOMY € IIOTOMCTBY, Apucrorenb, uBmmil B IV Beke 10 Hameill 2psl, YTBEpKIad, 4YTO
PEeNpOAYKTUBHBIN MaTepual COCTOUT U3 MUTATENbHBIX BEIIECTB U1 (OPMUPOBAaHUS YacTel Tena, a He
U3 KaX10M yacTH Tesa. Teopus NMpsMOro HacjeloBaHuUs cyllecTBoBana 23 Beka. BaxkHoe BiausHUE Ha
pa3BUTHE TEHETUKHM OKaszajla TuroTe3a naHreHesuca B pabore Y. [lapsuna (1868) «u3meHeHue
YKUBOTHBIX U PACTEHUH B JOMAIIHUX yCIOBUAX». OH yTBEP/KIAET, UTO FMIOTE3A ITIACHUT, YTO BCE KIIETKH
pacTeHU U )KUBOTHBIX «OTIEINAIOT OT ce0sl OUeHb MaJIeHbKHE TeMMYJIbl, KOTOPbIE PacTIpOCTPAHSIIOTCS
10 BCEMY TEIy», KOTOpPBIE TOBOPSAT, YTO FEMMYJIBI IIONAJAI0T B PENPOLYKTUBHBIE OPIaHbl U MIEPENAIOT
MOTOMCTBY cBoMcTBa cBoux poauteneil. [lo cimoBam camoro Y. JlapBuHa, 3Ta Teopus ObLia CXOAHA C
MBICIBIO ['MIIOKpaTa, W TUIOTE3a HMMeENa IPaBUIbHOE MPEANOIOKEHUE, YTO IOJIOBBIE KIETKU
COJIEpXai 0COOBbIE YaCTHUIIBI, KOTOPBIC OMPEEISUTH pa3BUTHE MPU3HAKOB moTtoMcTBa. B 1871 romy
runote3a Y. JlapBuHa o mnanreHesuce Obula mpoBepeHa @. [ambTOHOM, ABOIOPOJHBIM OpaToM
u3BecTHOro ecrtecrBoucneitarenss Y. JlapBuHa, B yciaoBHsIX sKkcriepuMmeHTa. OH mepenuBail KpOBb
YEepPHBIX KPOJIMKOB B KPOBb OENBIX KPOJMKOB M B TE€UEHHE TpEX MOKOJECHHH OTpakall perUIHUEeHTOB,
Jienas BBIBOJ, YTO y OeNbIX KPOJIMKOB HET T€MMYJI B KPOBHU, HE 3aMeydas HUKaKMX U3MEHEHU B 1IBETE
mepctd. Jlo BbIxoma B nedarh Teopuu naHreHesuca Jlapsuna B 1865 romy uyemickui
€CTEeCTBOUCIIBITATENb, HCCIea0BaTeNb [’ perop Menaens omy0OaukoBan paboTy» ONBITHI ¢ THOpUAAMU
pacrenuii". B 3TOM Tpyzae Oblia cOCTaBiIeHAa 3aKOHOMEPHOCTh HEMPSMOIO HACIIEAOBAHUS, KOTOpas
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BITOCJICICTBHU CTajla OCHOBOM T'€HETHKHU. Pe3ynbTaThl CBOMX HCCIEAOBAaHUN OBLIN JOJI0KEHBI B 1865
roxy Ha 3aceganuu OoOmecTBa ecrectBoucnbiTaTenel T. bpao (CrnoBekust). DkcrepuMeHT MeHens ¢
HapBunom-7 Obutn  He3HakoMbl. Y. JlapBuH B cBoeil paboTe «BIUSHHE CKPEUIMBAHUS U
CaMOOIIJIOJIOTBOPEHHsI», HanMcaHHoi B 1876 rony, ccputaercst Ha paboty ['opmana «mpobiemsl Buaa U
pazHo00Opa3us», HanmucaHHyo B 1869 roay, B KOTOpO# aBTOp UMEJ ISATh CCHIJIOK Ha cTaThio MeHerns,
HO OH He oOparian BHUMaHus Ha ccbutku JlapBuHa. Ckas3aTh, YTO COBPEMEHHUKH HE 3aMEUaJIi OTIBITOB
Mennens, 66110 ObI OIIMOOYHBIM MHEHHEM, TTOCKONIBKY ¢ 1865 o 1900 rox oH cchutancs Ha Tpya 6 pas,
B TOM uuncie B bpurtanckoi suuukinoneauu B 1881-1885 rogax B cratbe «Oyman». Eciau yecTHO, TO
MO’KHO CKa3aTb, YTO COBPEMEHHUKHU He NOHUManu Menzens. buosorus B Te BpemeHa Oblia HE TOTOBA
OpUHATH ero urpy. OgHako OoH He ObUI €AMHCTBEHHBIM HIIM MEPBBIM YUYEHBIM, KOTOPBIA MPOBOIMII
AKCIIEPUMEHTHI TI0 THOpPUAM3AIMK pacTeHUi Toro BpeMeHH. OHU padoTaii B HECKOJBKUX TOPOJax
EBporsl, a Takke B IlerepOypre, nemenkuii 6oranuk . I'. Kenbpeiitep (1773-1806), KOTOpBIi OTKPHLI
THOPUIHYIO CHITY pacTeHHS Tabaka U TOT kKe Pe3yJIbTaT TMOPUIN3aIliu perunuenTa. Aariauickuit T. D.
Haiit (1759-1838) mo3xe oTMETHI, YTO, KaK U B OIBITAX, IPOBEICHHBIX MeH/ieneM, myTeM MPOBeIeHUs
HKCIIEPUMEHTOB ¢ OOOOBBIM PACTEHHEM, PEIHUIIPOKHBIC THOPUAM3AINN JAIOT TOT YK€ Pe3yJbTaT, 4YTo U
MpPU3HAKK MOTOMCTBA OT MEpPBOro Mapa, - s He 3HaK, YTO Thl XO4Yellb CKa3aTh, - CKa3zal oH. Ero
cooteuectBeHHUK U CoBpemeHHHK JIx. ['occ (1822) oOpamian BHMMaHHE HA TO, YTO IPU MTOBTOPHOU
rUOpUAM3AIME TOTOMCTBA CO BTOPOTO TMOKOJICHHSI OHM JEJSATCS Ha HEpa3JIMYUMbIe M0 MpHU3HAKaM U
HepasnuuMmble 1o npusHakam. Ppanuysckuil uccnenosarens O. Caxps (1763-1851) obpatun
BHUMaHHWE Ha TO, 4YTO KOHCTaHT-TIPU3HAKU TMepepachpenensiorcs npu rudpunmzanud. O
KOMOWHATUBHOM M3MEHYMBOCTH OH mncan B 1825 r.: "Henb3st HE yauUBIATHCA MPOCTOTE CIIOCOOOB,
KOTOPBIMHM TIPUPOJIa HCIONB3YeT ISl TOro, 4ToObl He (GOpMHpPOBATH €IUHOOOpa3Hsl U MOJIyYaTh
pasznuunbie npu3Haku. CousHue U pa3beIMHEHUE 3HAKOB-/IBA CBOMCTBA MOTYT O€CKOHEYHO M3MEHSTh
pa3zHooOpasue, coderasch mo-pazHomy". Hu onuH ydeHslid, BIIOTH 10 T. MeHemns, HE CTPeMHUIICS
BBIYHCIIUTh TIOJYYCHHBIC UM JaHHBIC C TOYKU 3PEHHUSI COOTHOIIEHUS KJIACCOB MOKOJICHUM M3 Pa3HBIX
napoB. [7aBHBIM JoOCTHXKeHMEM T. MeHaens sBiAsSeTCs TO, 4YTO JJIi MPOBEPKU THUIIOTE3bI
HACJIEJICTBEHHOCTH JUCKPETHBIX (PaKTOPOB OBLI pa3pab0TaH M MPUMEHEH METOJ] THOPUI0IOTHIECKOTO
aHanu3a 8. 3aKOHOMEPHOCTH SIBJIEHUS HACJEACTBEHHOCTH, OTKPBIThIE MeHaeneM, CTalnu OLEeHUBATHCS
tosibko B 1900 roxy. B 1900 roxy I'yro e ®@pu3 nposen uccinenoBanus B ['omranauu, Kapn Koppenc
B ['epmanuu, Dpux Uepmax B ABCTpHH, HE CBSI3aHHBIX APYT C JAPYTOM, C Pa3TUYHBIMU (OpMaMu, U
CHOBa OOHApY’KWJI 3aKOHOMEPHOCTH HaclieZIOBaHUs MPU3HAKOB, OOHApyKeHHbIe MeHeneM, o3ToMy
1900 rom cuuTaercs roJOM POXKIAEHUS TeHETUKH. OTKpBITUE 3aKOHOMEPHOCTEH Haclel0BaHUs
MO3BOJIUJIO MPOJIOJKUTH paboOTy MO MPOBEPKE HATUUUS 3TUX 3aKOHOMEPHOCTEN KaK y pacTeHUH, TaK U
y ApYTUX BUAOB )KUBOTHBIX. B 1902 1. V. BaTCOH q0Ka3an 3T0 Ha MpuMepe HACIEeICTBEHHOCTH (POPMBI
pyOpHK Kyp, a B ToM ke roay A. KiosHo Ha nmpuMepax HacleJACTBEHHOCTH O€J0ro M ceporo OKpacoB
nomamrHedl Mpimi. B 1909 rogy V. baTcoH omyOnmkoBan B meyaTH CBOIO CTaThlO, COJIEPIKAIIYIO
CcBOAHBIM MaTepuas, o 100 mpu3Hakax pacTeHH M NMPHUMEPHO CTOJIBKO K€ MPU3HAKOB JKUBOTHBIX, C
JIOKa3aHHBIMH 3aKOHOMEpPHOCTSMH HACIIeJICTBEHHOCTH, OOHapyeHHyr0 Menaenem. B pesynbrare
OBLJIO YCTAHOBJIEHO, YTO OOHapy>XKeHHble MeHzeneM 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH HMEIOT
YHUBEpPCAIBHYI0 U MaTepHaIbHYI0 OCHOBY. MeHAenu3M MpouHO Boiuen B Hayky. llepen tem, kak
3aKOHbI MeH/ielsi CHOBa OTKPBUINCH, BOHUKIIA siIepHAas TUIIOTE3a HAClIeCTBEHHOCTH, 3Ta Teopus Oblia
nokaszana B 1889 rony HemenkuM uccienoateneM T. bosepu (1862-1915), kotopslit 0OHapy U1, 4TO
B Ipollecce TMOpUIU3alUd MOPCKUX €XKeW MpeaKaM U caMKaM IMPOHYKJIEYChl UMEIOT OAMHAKOBOE
3HaueHue. B skcrepuMeHTe OH 3aMEeTHJ, YTO, XOTS SiApa YYEHOrO OIUIOJOTBOPSIOT MOBPEKICHHBIE
Aiilla, TMYMHKA pa3BUBaeTCs Onaroaaps mpeakaMm-nepenykiecaM, OJJHAKO pa3Mephl JIMUYMHOK B 4 pasa
MEHbIIIE, YeM Yy HOpMaJibHbIX. B cBoMX skcrnepuMeHTax T. boBepu HcHonb30Ball ABa BUAA MOPCKUX
eXeH, paznmuyaronuxcs ckenetoM THarHOK: Echinus microtuberkulatus u Sphaerchinus granularis. [Tpu
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HOPMaJIbHOM OIIOIOTBOPEHUU CKEJET JTMUYUHOK UMEET MPOMEKYTOUHYIO PopMy, a eciiu 6e3bsiAepHbIN
E. sifma microtuberkulatus S. mpu omiomoTBOpeHUM criepMaTa3zonIoM granularis MOTHOCTBIO S.
CTpoeHHe cKeiera granularis MOBTOPSIOCH, XOTsA (opma Obula MEHbIIE HOPMaJIbHOWU,TEM CaMbIM
JI0Ka3aHa poJjib siApa B IIpoliecce HacieACTBEHHOCTU. J[o 9 XpOMOCOMHOM TMIIOTE3bl OCTAJICA TOJIBKO
omuH mar. Ero o3Byumn VY. CoatroH, oOpamias BHUMaHHE Ha OOHapyXeHHble MeHaenem
3aKOHOMEPHOCTH HACJEJICTBEHHOCTH U TO, YTO XPOMOCOMBI O4YeHb mnapamiensHbl. B 1903 rony V.
CoaTTOH momMecTuil MeHIeJIeBCKUe (GaKTOPbl B XPOMOCOMBI TOJIBKO IOCJE TOT0, KaK 3aKoHbl MeHnzens
OBLIM CHOBa OTKPBITHL. bomnbiiol BkiIaa B popMupoBaHUE MOHATHS O (peHOMEHE HACIEICTBEHHOCTU
BHECIM MbICIM Hemeukoro Ouosora A. BailicMaHa 0 HacleJACTBEHHOCTH IPU3HAKOB,
c(hOpMHUPOBABILIKUXCS B X0JIe OHTOreHe3a, 00 aBTOHOMHOCTH TOJIOBBIX KIIETOK, O TOM, YTO PEIyKIUs
YHCJIa XPOMOCOM B XOJI¢ MEi03a SBJSICTCS OCHOBOHM JTUILUIOMJIHON YCTOWYHMBOCTH HAOOpa XpPOMOCOM
BUJa 1 KOMOWHATUBHOM n3MeHuynBocTU. B Hayane XX Beka B 1901 r. ronmnanackuit yuensiii ['. Jle @pus
IPEJUIOKUIT TEOPUI0 MYTAllMOHHONM W3MEHYMBOCTH, KOTOpas yTBEpXAaja, 4TO, COIVIACHO TEOPHH,
HACJICJICTBEHHBIE CBOMCTBA U MPU3HAKU OPTraHU3MOB HE SBJISIOTCS KOHCTAHTAMU, OHU MOTYT BHE3aITHO
U3MEHATHCS M3-32 MyTallMX HACJIECTBeHHBIX enHull. I . J[le @pusa myTanmoHHas Teopusi ObLIa CBA3aHa
¢ Teopueil rereporeHe3a pycckoro 6oranuka C. W. Kopxkunckoro (1861-1900). Tak, meTomonorus
TeHETUKU C(POPMHPOBATIACH HA OCHOBE T'MOPHIOJOTHYECKOT0 aHAIN3a, IUTOJIOTUYECKOTO METo/Ia U
MYTalMOHHBIX MIPOLIECCOB. DTU TPU METO/IA, MOJOKHUBIIINE HAYATIO KJIACCHUECKON T'eHETHKE B U3YUCHUU
M3MEHYMBOCTHU C HACJIEJICTBEHHOCTBIO, HE YTPATUJIU CBOEH aKTyaJIbHOCTH U 110 CEH JIeHb, IPOI0JIKAIOT
pa3BUBATHCA U TOMOJHSIOTCS APYTUMHU HOBBIMU MeTogamu. OJUH U3 TJIABHBIX ATAaloB B Pa3BUTUU
renetuku, Drosophila melonagaster, KOTOpBIif cTam HOBBIM OOBEKTOM MCCIICIOBAHUSI TEHETUKH, CBSI3aH
C UMEHEM aMepHMKaHCKOro ydeHoro, smopuosora Tomaca Xanta Moprana (1866-1945), xotopslii B
pe3ynbTare CBOMX AKCIIEPUMEHTOB OTKPBLI XPOMOCOMHYIO TEOPHIO HACIIECTBEHHOCTH, U €T0 IIKOJIOH.
Bmecre co cBoumu yuennkamu A. CrepreBantom (1891-1970), K. Bbpumxecom (1889-1938), r.
Mennepom (1890-1967) B 20-x ronax XX Beka OH MPeIJI0KUI IEPBbII BAPUAHT TEOPUH U TEOPUU F€HOB
0 TOM, YTO T€HbI PacIOJIOKEHBI IMOceoBaTeIbHO B XpoMmocome. [IpoGiema reHoB Oblia ri1aBHOM
npoOsieMoil reHeTuku. B 3ToM HampaBiieHuM yxe BemyTcs uccienoBanus. Crenyromue padoThl O
HACJIEJCTBEHHON HW3MEHYMBOCTH TAKXE CBA3aHbl C COBETCKUM YyueHbIM Hukomaem HBaHoBuuem
BaunoBeim (1887-1943), xotopeiit B 1920 1. oTkpbul 3akOoH O 10-TM TOMOJIOTMYHBIX psaax
HACJIEICTBEHHOW N3MEHYHBOCTH. DTOT 3aKOH cOOpasl MHOTO JaHHBIX O MapalljieIbHOCTH U3MEHYUBOCTU
OJIM3KUX POJICTBEHHHMKOB M BHJOB M IPOYHO CBSI3a]l CHUCTEMATHKy C TeHEeTUKOW. TeHmeHmus k
MYTallMOHHOW TE€OopUU ObLIa JAOTMOJIHEHA HAyYHOW HOBU3HOM MHIYKIIMOHHOTO MyTarenesa 1925 rona.
Coserckue mukpoduonoru I'. A. Haacon u I'. C. @unmnunos 1925 r. Ha rpuOoK HIDKHUX KOHEYHOCTEH
Ha0J110/1a710Ch MyTAallMOHHOE BO3/ACUCTBUE PAIMOAKTUBHBIX Jy4eid. B 1927 r. amepukanckuii yuenstii I
Memiep, OSKCHEPUMEHTHUPYS C MyXoH JApo30duiion, TOKa3aJl MYyTallMOHHOE BO3JICHCTBHE
palMOaKTUBHBIX JIydeH, a cienyroummii amepukanckuii 6uonor Jx.Craanep (1927) nabmonan To xe
ABJIEHUE U Ha pacTeHHsX. Vcrnomnb3ys siBleHHe MHAYKIHOHHOIO MyTareHe3a, COBETCKHE YYEHbIE BO
rmaBe ¢ A. C. CepeOpoBckuM (1892-1948) B 1929 r. BmepBble ycTaHOBHIHM, 4TO T'eH Drosophila
melonagaster umeeT ciaokHy0 cTpykTypy. 1919 r. 0. A. ®umunuenko (1882-1930) cosnman B
[Tetporpaackom yHuBepcutete niepyto B CHI' kadenpy reneruxu, a B 1920 r. opranu3oBal npu Hen
nabopaTtopuio Hay4dHO-HccleaoBareiabckux pador Ilereprodcekoro MHCTUTYTa €CTECTBEHHBIX HAYK
[Tetporpaackoro yHuBepcutera. B 1929 1. o Hammcan mepBblii yueOHHK «[eHeTHKa», KOTOPBIH
00BeAMHUIT paHee HAMCAHHbIE KHUTH «M3MEHYUBOCTh M METO/IbI €€ U3YUEHUS», «HACIEACTBEHHOCTbY.
[Tocne cmeptu HO. A. @ununyeHKo BbIILIA €r0 KHUTA "TEeHETHKA MSATKOM MIIEHUIB'", KOTopas craja
MEePBBIM METOJIOJIOTUYECKUM TPYJAOM B I'€HETMYECKOM aHainu3e pacteHuid. 1921 r. akapmemuk 10. A.
OWINITYCHKO BIIEPBBIC OPTAaHU30BAIT TAOOPATOPHIO ITPH KOMUTETE €CTECTBEHHOHAYYHBIX CHJI aKaJIEMUHU
HayK, KOTopas BrnocieacTsuu crana Mactutyrom renetuku. Bosrimasun stot unctutyT H. Y. BaBunos
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nocie cmeptu 0. A. @unmunaenko. B 1930 1. A. C. CepebpoBckuii oprannzoBail kadeapy reHeTUKHA B
MOCKOBCKOM yHUBEPCHUTETE. 3JIECh YUEHBIN COITPOBOX 1A CBOM HAyUYHO-UCCIIEA0BATEIbCKUE PA0OTHI C
JKHUBOTHBIMHU IPEIOIaBaTEIIbCKOM AeATENBHOCTHIO. B 1948 1. 3akoH4mII paboTy "TeHeTHYeCKUii aHaH3",
KoTOpas Beiuia B cBeT B 1970 . 1932 r. B JIeHUHTpaickOM YHUBEPCUTETE OTKPBITA Kadeapa FeHeTHKU
pactenuii, koropyr BosrnaBuwi I'. JI. Kapmeuenko (1899-1942). DToT yueHbIH SKCIIEpUMEHTAIBHO
MoKa3aJl, YTO TeHOMBI Pa3IMYHBIX BUJOB PACTECHHI MOTYT ObITh 00BbeAMHEHBI. TeM caMbIM OBLT OTKPHIT
elle OJMH MyTh BUA00Opa3oBaHUs B pacTeHUsX. 11 oAHMM M3 KPYIHBIX HAYYHO-HCCIIEI0BATEIbCKUX
1eHTpoB B 20-30 - e roasl XX Beka CYUTAICS MOCKOBCKUH MHCTHTYT SKCIIEpUMEHTAIBHONW OHMOJIOTHH,
co3nanubii B 1916-1917 rr. H.K.Konbiosemm (1872-1940). OcHoBubie pabotel C. C. YeTBepukoB
(1880-1959) BBIMOJHST B 3TOM K€ HHCTHTYTE, B 1926 TI. SKCHEPHUMEHTAJIBHO IOKa3ajl BIIUSHHE
MYTaIMOHHBIX MPOIIECCOB Ha ecTecTBeHHbIE onysanuu. B 40-e roast . buan (poausics B 1903 roxy)
u 3. Teiitym (1909-1975) 3amoxxunm OCHOBBI OMOXMMHYECKON reHeTHKH. OHU OOHApPYXKHUIHU, YTO
myTtanuu Neurospora crassa B XJeOHOM TpuOe OJOKHPYIOT pPAa3IMYHbIE CTaIud KJIETOYHOTO
MEeTO0O0JIM3Ma, YTO 03HAYAET, YTO I'€Hbl KOHTPOJIUPYIOT OnocuHTe3 (hepMeHTOB. 1944 1. amepukaHer] o.
Oepu, K. Mak-Jleon, M. Mak Kaptu ompenenun poib HYKJIEHMHOBBIX KUCJIOT B TpaHc(hopMauuu
MPU3HAKOB IMHEBMOKOKKOBBIX MHKpPOOpranu3mMoB. OHHM HACHTU(UUUPOBAIN TpaHCHOPMHUPYIOIINE
areatel ¢ monekynoit JIHK. Oto Obuto oTpakeHHEM TOro, YTO MOJCKYJIsIpHAas TeHETWKAa Hadala
pa3BuBaTbca. AMepHKaHCKUW Bupycosor J[x.Yorcon (poauncs B 1928 rony) u anrnuiickuii pusux O.
Kpuk (poxmncs B 1916 roay), koTopsie omyOIuKoBaiu cTpykTypHyto Monens JJHK-momumepa B 1953
roay.

[{utorenetuka (Tp. cytos-KjIeTKa U FeHETHKA) - HayKa, U3yJarolllas 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
U HW3MEHYMBOCTH HAa KJIETOYHOM M CYOKYJBTYPHOM YPOBHSX; CHelMaibHas 00JacTh IMTOJIOTUU U
TEeHETHUKHU.

OCHOBHBIM 00BEKTOM HCCIIEIOBAHUS LINTOTEHETUKH SIBIISIFOTCS. XPOMOCOMBI B JCTISIINUXCS M HEIEITMMBIX
KJIETKAaX, UX €CTECTBEHHAsi MOP(OJIOTHUsl, CTPYKTYpHAsl U XUMHUECKas PUpo/ia, PYHKIUH U pa3IuyHbIe
COCTOSIHUS.

Pa3nensl nuToreHeTHKY:

* [luToreHeTHKa pacTEHUII;

* [luToreHeTHKa >KMUBOTHBIX;

* [luToreHeTHKa 4eJI0BEKa.

OTOT METOJl OCHOBaH Ha MCCJIEIOBAaHUU XPOMOCOM I10J MUKPOCKONOM. B HOpManbHBIX yCIOBUSIX B
KJIETKax Teja yesloBeKa UMeeTcs 22 mapbl ayToCOM U OJIHA Mapa MOJOBbIX XpomocoM. Tuiio u A. Jle-
Ban onpenenni. [TonoBeie XpoMOCOMBI UMEIOT X 'y Y My>K4UMH U X y )KEHIIMH. B reHeTnke yenoBeka
3TOT METOJ MPUMEHSETCS B CIEAYIOIIMX CIydasx: l. MpH BBISIBICHUH XPOMOCOMHBIX 3a00JIeBaHUM. 2.
IPU COCTaBJICHUHM KAapThl XPOMOCOM. 3. MpH H3YYEHHH MYTALMOHHBIX mporeccoB. Ilpu cunmpome
TepHepa y MyxxuuH ¢ cuHapomoM KnaitHdenbrepa — y sxeHmuH 45 xpomocom (44 + X), a npu
cunapome tpucomuu X-47 xpomocoM (44 + XXX). Ilpu cunnpome Jlayna xpomocomsl 21 X1 uMerOT
TpH (TpUCOMHUS), a 00IIIee KOTUIeCTBO XpoMocoM coctanisieT 47 (47 xm wnu 47 XII). [{lutorenetnka B
Havase 20 B. mociie OTKPBITUS 3aKOHOB MeHpens, T. €. IIUTOoJa. C TOYKU 3pEHHs HEOOXOIWMOCTH
nokasbpiBaHus. Ha aToM »Tame o MOpQojoruu XpoMocoM M UX POJIM B Ipoleccax Meiioza, MUTO3a
JoKa3aiau MHorue uccienoBatenu (pycckue yuenbsie W. JI. Yuctsakos, 1872; I1. U. Ilepemexko, 1878;
Hemeukue yuyenole J. CrtpacOyprep, 1875; B. ®nemmunr, 1882; 1. bosepu, O. I'eptBur, 1884).
Pa3BuTHIO LIMTOT€HETUKM KaK OTAEIbHOW HAyKH CIIOCOOCTBOBAM HAay4HbIE TPYJbl POCCHHCKOTO
yueHoro I'. A. JleButckoro “marepuaibHas OCHOBa HacieacTBeHHOCTH (1924) m HeMeUKoro yuyeHoro
K. benaps! “nutonorundeckue ocHOBBI HacaeAcTBeHHOCTH (1934). C momoIpio HayKH ITUTOTCHETUKH
MO’KHO MPOCIIEANTH 3aKOHOMEPHOCTH pa3Be/ICHUs, HE3aBUCUMON HACJIEICTBEHHOCTH, COYETAHNS T€HOB
Y KPOCCUHTOBEPHBIX MPOLECCOB IIUTOJI. JOKA3aTEIbCTBA BHISBIICHBI.
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C moMmol1b0 METOJ0B IUTOTEHETUKU CTalld U3BECTHBI CTPYKTYPhl XPOMOCOM PACTEHUM, KUBOTHBIX U
YeJ0oBeKa B IMpOIeccax Meio3a M MUTO3a, X KonuyecTBO. Ilpupoma XpoMOCOMHBIX 3aboseBaHUil y
YeJIOBeKa TakkKe Oblla OINpeseieHa W ONMCaHa METOJaMH JTOW IMTOreHeTHKH. IIpumeHeHue
UATOTCHETUKA B JJIEKTPOHHOM MHMKPOCKONHMHM, METONAX pPaJUOAKTHUBHOIO HW30TONMPOBAHHS,
MHUKPO()OTOMETPHH TTO3BOIMIIO U3YUYUTh CTPYKTYPY XPOMOCOMBI M (DyHKIIMH XPOMOCOMEBI B TIPOIECCax
peIUITMKALU, TPAHCKPHUIILUNA U TPAHCIIALUH.

C 70-x rogoB 20 Beka Hayka lluToreHeTnka m3y4aer CTpoeHHE M (DYHKIIMHM XPOMOCOM. Hadas
M3y4aThb Ha ypoBHE. Pe3yibTaThl HAYKHM LIMTOTCHETHUKH MOMOTAalOT MOHSATH 3BOJIOLMIO KAPUOTHUIIOB
pa3uuHbIX oprann3MoB Hekotopsie nutoreHeTnueckue mpodsaemsl B Kazaxcrane Hauaau u3y4yaThCs B
30-e roxaer 20 Beka. bbuin BhIBEICHBI MOHOCOMHBIC JTUHUW HECKOJBKHX COPTOB SIPOBOM IIICHUIIBI;
BBISIBIGHBI CEMEHHBIE U  CHEUU(PUUYECKHE OCOOCHHOCTH XPOMOCOMBI  KJIETKH YKHMBOTHOTO;
CUCTEeMAaTUYECKU U3Y4aIOTCs HACJIeICTBEHHbIE 3a001eBaHMsl, BHI3BAHHBIEC OTKIIOHEHUSIMH B KOJTHYECTBE
XpPOMOCOM; JlaHa XapaKTePUCTHUKA YYBCTBUTEIBHOCTH OIYXOJHM K H3JIYYECHHIO, H3MEHEHUSM B HEW, a
TaKXe SIBJICHUSIM B XpPOMOCOME TOKCHYECKOM OIMyXOJEBOM KIETKH.

Hay4Ho-uccnenoBaTenbcKuii MHCTUTYT OOIIEH TEHETHKH MW IuTojoruu, WMHcTHTyT (u3uonoruw,
TEeHETUKU ¥ OMOMH)KEHEPUU PACTEHUH U JIp.- 3epT. YUpPEexKACeHUs, OMOIOrHUecKuii (haKyIbTeT Ka3Hy
MonekyJisipHasi T€HETHKA-U3y4aeT MOJIEKYJISIPHYIO OCHOBY M3MEHUMBBIX M HACIEICTBEHHBIX CBOWCTB
OpPraHu3MOB.

MonekymnsipHass TeHetnka BosHuKIAa B 40-50-¢ rompr XX Beka B pe3ysibTaTe WCIIOIH30BAHHMS
JOCTHXKEHUH  (U3MKO-XMMHYECKUX HAyK TpU pEIIeHWH TeHeTHuYecKux 3amad. (OCHOBHBIMU
JIOCTMKEHUSIMA MOJIEKYJISIPHOM TE€HETHKU SBIIAIOTCA ONPENCIICHUE XUMHUYECKON CTPYKTYphl T'eHa
(1953), ananu3 wWCMONB30BaHUS HACIEACTBEHHOW WH(GOpPMAIlMKM OpPraHW3Ma W METOIOB €€ 3aIlucCH,
M3y4YEeHUE METOJ 0B T€HHON MHKEHEPUH
MonekynsipHas OMOJIOTHS,

Memununckas reHeTHKA.

3akpenJieHue HOBOM TeMbl: 20MUH.

5.5. Harnsianble noco0usi: MyJIbTUMEAUMHBIN MPOEKTOP (MIPE3EHTALMS).

5.6. OcHOBHas JIMTEpaTypa:

1.MenuiuHaIbIK TeHETHKA © MEJI. YUHJIUINEIep MCH KOJUISKIePIe apHaJIFaH OKYJIbIK = MeIUIIMHCKas TeHeTHKA
: yueOHHMK i Men. yuwnuin u kosuiemkeit / pea. H. I1. Boukos; ka3zak tinine ayn. b. H. IrocenOekora. - M. :
I'DOTAP - Menua, 2015

2. [lexos, A. I1. buonorusi. MenunuHckast OMONOTHS, TeHETHKA U Tlapazutoiiorus [Tekcr] : yaeOHUK 1J1s By30B /
A. Il IlexoB. - M. : IDOTAP - Menua, 2012. - 656 c.

3. Akynenko, JI. B. buomorus memuuuHaimbIK TeHEeTWKa HeriznepiMeH [TekcT| : Men. ydwiuienep MeH
KoJulepKaepre apHanral okynslK / JI. B. Axynenko, M. B. Yrapos ; xa3ax Tinine ayn. K. A. Ectemecosa. - M. :
I'DOTAP - Menua, 2016. - 416 Ger ¢

4. bypyn0erosa, K. K. ['eneruka neriznepi [MatiH] : okynsik / K. K. Bypynoerosa ; KP BFM. - Anmartst : [1ayip,
2013. - 264 6er. c.

5. KomrraeBa C K., llIsamIeticora I.11., McmamioBa A.A. MoneKyTainbiK OMOJIOTHS, METUIIMHATIBIK TeHeTHKA. OKY
Kypausl. , 2019

6. KazeimoOer, I1. MeaunuHabIK )koHE OHONOTHSIIBIK TEPMHUHIEPIIH TYciHaipme ce3miri. T. 1 [MoriH] : ce3mik /
I1. KazeimoGer, laneHos, A. Xakanos. - Actana : XKIIC "Meaununaneik Paguoouonorus Feutbivu OpTanbirs”
; Anvartsl : 9Bepo, 2014. - 220 Get. C

7. Heroccbaym, P. JI. Menuuunansik reneruka [Texct] : oKy kypaist / P. JI. Hetoccbaym, P. P. Mak-HMunec, X.
®. Bunnapp; opeic timiageri pexn. H. I1. Boukos ; Kazak tinine ayn. A. A. Tepedekos. - M. : [DOTAP - Menua,
2014. - 528 6er. +a:1. ont. auck (CD-ROM)

HHTepHeT-pecypc:
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1. HUenesa, JLII. MonekynsapHas Ouonorus: ONEKTpOHHBIH yueOHMK. - Kaparanma: Kapl'TY, 2015.

http://rmebrk.kz/

2. MonekynsipHas Ouonorus kinetkd : B 3- tomax: Ilep. ¢ anrn.. T. 1 / b. Ansbeprc, . bpeii, Ix. JIstouc, M.
Padpdpu, K. Pobepre, Hx. . Yorcon. - M.-Ibkesck: HULl "Perynspras u xaotmdeckass nuHammuka', UH-T
KOMITBIOTEPHBIX UccienoBanuii, 2013. - 808 c. http://rmebrk.kz/

3. 3nopoBbe U reHodOH ] HAllMK B coBpeMeHHOM Mupe. [IpeBenTrBHas npoduiaktrka [TekcT] : Mex. HayqyHO-

npak. koHpepeHnus "CoBpeMEeHHBIE aCIIEKThl METUITMHBI 1 (hapManuu: oOpa3oBaHHe, HayKa M MPaKTHUKa" TIOCB.
40-neruro co ausa obpazoBanus FOKMA 11-12 oktsa0ps 2019r. / FO. M. Mycaes, XK. K. )KymabekoB [u ap.] //
Bectank FOKMA = OKMA xabapmeice. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

IHoaBenenune uroros ypoka: 20MuH.

5.7. KoHTpobHBIE BONPOCHI (00paTHAsl CBSA3b)

1. 'enom. I'en.

2. Knaccugukarus reHoB.

3. MonekynspHasi OMOTOTHS KIETKH.

4. MexaHu3Mbl OHTOTECHE3a.

5. MeaunuHckas apaxHOd HTOMOJIOTHS.

6. OcoOeHHOCTH CTPYKTYPHO-(PYHKIIMOHAITBHOTO CTPOCHHSI 3yKAPHOTUICCKHIX KIIETOK.

7. denenue Ki1eTok. Murto3s.

8. MemOpaHHbBIE OpraHesuIbl KIETKH.

9. I'enernyeckas uapopmanus kieTku. [ eHeTnyeckuii romeocTas.

10. OmOpuonansHoe pazButue.l' ncroopranoreses.

Ne 6 3ansiTne
5.1.Tema: OCHOBBI METUIIMHCKOM I'€HETHKU. | eHHbIE 1 XPOMOCOMHBIE 3a00JIEBAHHUS.
KosanuyecrBo yacos: 34. 135MuH.
5.2. Heanb: Pacckazats 0 MmyTanusx.OObSICHATE O HACJICICTBEHHBIX OOJIC3HSX.
5.3. 3agaum o0yveHusi: 3HaTh O OMIMOKAX B TeHaX U KaK MPOUCXOAUT MyTalllsl B XpOMOCOMaX.
Opranu3auoOHHBIN NEPUOA: 5 MUH.
ITpoBepka nmoceraeMocT 3aHATHIH 00yUYarOIIUMUCH.
[TpoBepka TOTOBHOCTH OOYYAIOIINXCS K 3aHSITHSIM.
IIpoBepka 3HaHui1 00y4arOMIUXCA MO NPoOiiIeHHOH Teme: 50 MuH.
OO0bsicHeHHe HOBOTI'O ypoka: 40 MUH.
5.4.Te3uc Teopum: MequuuHCcKas reHETUKAa-HayKa O HACJIEACTBEHHBIX 3a00JI€BAHUAK, UX 3alUTE, UX
BBISIBJICHUM U JICYEHUH, OJIHA U3 obyacTeil reHeTuku. bonblioe BiMsHUE HA Pa3BUTHE MEIULIMHCKON
TeHETUKHU OKa3bIBAIOT HAYYHBIE OTKPHITHS, CJIeTaHHbIE MOJIEKYJIIPHOM reHeTukoi. OCHOBHas mpobiema
MOJIEKYJISIPHOM T€HETUKU COBPEMEHHOCTH-BBISBIEHUE MOJIEKYJIIPHOM OCHOBBI HACJIEJCTBEHHOCTH U
U3y4YeHHE €€ MEXaHH3Ma.JTO OINpeAeNsieT KU3HEAEATEeIbHOCTh KIETOK M MOPSIOK OMOJIOTHYECKOro
NOJYMHEHMSI OPraHU3MOB B )XKMBOM CHUCTEME Ha BCEX YPOBHsX. Ha ceromHsmHuii 1eHb CyIIECTBYET
Oosee 1 ThIC. HACTIECTBEHHBIX 3a001€BaHU, N3 KOTOPBIX Oosiee 400 BBI3BaHBI TOJIHKO OJHOM MyTaIlei
reHa. B cpennem MeHee 5% HOBOPOXKACHHBIX HANpPSMYIO 3aBUCST OT UX T'€HETUYECKOTO0 MaTepuala.
['eHHas Tepamnusi MPOBOJUTCS B COYETAHUU C KOppeKUMeW nedekTa B COMATHUYECKOM WM IJIOIHOM
(cTamuy TEpBUYHOTO pa3BUTHs) KIETKe OOJIBHOTO uesnoBeka. HO CIOXKHOCTH TaKOro JeUeHHs
3aKJII0YAETCsl B TOM, YTO I'€H TECHO CBSI3aH C MEXaHU3MOM JOCTaBKH, TO €CThb I'€H JIOJDKEH OBITh
NPaBUIBHO JJOCTABJICH B HYXXHYIO KJIETKY, YIy4IlIeHa pab0TOCIOCOOHOCTh OpraHu3Ma U eMy He JO0JDKHO


http://rmebrk.kz/
http://rmebrk.kz/
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ObITh HUKAKMX PUCKOB.B HacTosiiee BpeMs IeHHas Tepamnus 4acTo UCHOJb3YETCs U JICYSHUU JIUL,
NPEJPACIONOKEHHBIX K HACJIEICTBEHHBIM 3a00JIE€BaHUSAM, HWH(EKIMOHHBIX, APYTrUX 3a00JeBaHU.
Hanpumep, menanoma, reMouiiusi, aHeMus, TunepxosecrepuaemMusi, 0osne3ns [lapkiuHcoHa, MbllIeyHast
muctpopus [romenu, atepockiepo3. B mepcrnexkTuBe mpeanonaraeTcsi MpUMEHEHHE JIOCTHKEHUIN
MOJIEKYJIIPHOM T'€HETUKH Ul JIEYEHHs He TOJbKO HACJIEACTBEHHBIX 3a00J€BaHUN, HO U 3a00J1€BaHUI
pakoM M XpOHMYECKOH BHpycHOW HH(]ekuued. Hampumep, B 3TOT I€Hb NMpPHU JICYCHUU MEJIAHOMBI
UCMONB3YIOT JUM(QOLUT, TaK KaK BBEACHUE JIMM(OLUTOB B MOPAXKEHHBIM OpraH — JaeT XOpOLIUe
pe3yiabTathl. MccnenoBanus B 0051acTl MeTUIIMHCKOM reHeTHkH B Kazaxcrane HaunHaroTcs ¢ Havasna 20
Beka. Celyac MEIMUMHCKOM TE€HETHKOM 3aHHMMAIOTCS HAY4YHO-HCCIIENOBATEIbCKUNA LIEHTP OXpaHbI
310poBbs MaTepu U pedbenka, KasHMY, Akmonunckas, Cemunanatuickas, Kaparanaunackas, 3amnajaHo-
Kazaxcranckas MeQUIIMHCKUE aKaJeMuH, o0Iias reHeTuka W unurosorus, Kaszaxckuil HayuyHO-
M CCJIE0BATEIbCKANA HHCTUTYT OHKOJIOTUH U PAJIMOJIOTHH U APYTUE YUPEKICHUS.

HacnencrBennsie 3a00eBanus

HacnencrBennsle  3a0oneBaHus-3a00J€BaHMs,  IepelaBaeMble  OT  pOJAUTENIEH  IOTOMCTBY.
Hacnencrennbie 3a0oneBanusi GOpMUPYIOTCS 3a CUET M3MEHEHHs T'€HETUYECKOro MaTepuana Ioj
BIMSIHUEM TE€HHBIX, XPOMOCOMHBIX M T€HOMHBIX MyTauuid. HacieactBeHHble 3a0ojeBaHUs 110
TEeHETUYECKOM KiaccuuKamu:

MOHOI'€HHBIE;

XPOMOCOMHBII;

JENAT Ha MyJIbTU(AKTOPHBIE (TOIUTCHHBIE).

MoHoreHHbsle 3a001€BaHMsI BO3HUKAIOT M3-3a MYTallUM CTPYKTYPHBIX T'€HOB, B KOTOPBIX 3alucaHa
reHerudeckas nHpopmanusa. Tak kak nepegada 3TUX Oosie3HEH MOTOMCTBY NPOUCXOAUT MO 3aKOHAM
HacJeACTBEHHOCTH T. Menzaensa, MeHaeaeM Ha3bIBAIOT HacJeACTBEHHOE 3a0ojeBaHue. MOHOT€HHEBIN
THUI ayTOCOM.- JOMUHAHTHBIE (apaXHOAAKTHIINS, OpaXUJaKTHIIUS, MOJUAAKTUINS U JIp.), Ay TOCOMHBIE. -
pelueccuBHBIN (Yalle BCTpEYaeTcss Cpeau JIML, BCTYNUBIIMX B Opak C JBYyMs, a MHOTAA U TpeMms
JIBOIOPOJTHBIMU OpaThsIMU; araMMarioOyIMHEeMUs, aJKanTOHYPHs U Ap. 3a00JIeBaHMs) U B COUYETAHUU C
noJioBeIMH X - U Y-XpoMOcOMaMu (B 3aBUCUMOCTU OT I'eHa OosieeT camell, a 00Jie3Hb MEePEeHOCUTCS
caMKoOM; TeMo(UIINS U JIp.) HACIEeCTBEHHbIE 3a001eBaHus. XpOMOCOMHBIE 3a00sIeBaHUs (POPMUPYIOTCS
U3-32 TEHOMHBIX (M3MEHEHHUE YKClla XPOMOCOM) U XPOMOCOMHBIX (M3MEHEHHE CTPOEHHSI XPOMOCOM)
myTtaiuii. Cpean Haumbosiee pacHpOCTPaHEHHBIX XPOMOCOMHBIX 3a0ojieBaHMii-TpucoMuu. B atoT
MOMEHT B OJJHOW U3 map XpoMocoM oOpa3yeTcs JONoNHUTEIbHas 3-Xxpomocoma. Hanpumep, ayrocom
npu Ooneznu [layna. Ilpu nHamuuum tpucomuu mo mape 21, npu cungpome Ilatay B mape 13, Ilpu
cuHapoMe JaBapca B mape 18. M3 — 3a HapynieHrus MEHO3HOTO JIEJICHUS] B TAMETOTE€HE3€ Y KEHIINH
OTCYTCTBYET OJIHa M3 MOJOBBIX X-XpoMocoM, cunjpom Illepemesckoro — TepHepa, a nmpu nu30bITKE
OJIHOI XpOMOCOMBI-TPUILIO-X (Y MYyXYMH-KIaiHGenbTep) NPUBOAUT K (HOPMHUPOBAHHUIO CHHApPOMA.
XpoMOCOM MITaJICHIIEB ITPH BIHAIMBAHUN peOCHKA y KEHIIUH cTapiie 35 JieT. mpu 3a00JeBaHUN PUCK
POKIEHHUS BBILIE.

MynbTH(aKTOpHBIE 32001€BaHNsI BO3HUKAIOT B PE3yJIbTaTe MyTallMM U B3aUMOJCHCTBUS HECKOIBKHX
TEHOB, MpH YBEIWYEHUM aJanTalud K 3a00J€BaHUI0 U BCJIEICTBUE BO3JEHCTBUS (HaKTOPOB
OKPYXaroIIeH CpedbL.

K takum 3a0051€BaHUSIM OTHOCSTCS:

1ojarpa;

caxapHbIi quaber;

TUIIEPTOHMS,

A3BEHHAs O0JIE3Hb JKETy/IKa U KMIICUHHUKA;

aTepOCKIIEpO3;

uIiIeMuydeckas 00JIe3Hb cepAua u JIp.
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[IpyunHa BO3HHMKHOBEHHUS ITAHHOIO BHJIa HACJIEJCTBEHHBIX 3a00JieBaHUM elle He J0 KOHIIa
ycraHoBleHa. KimHndeckast kiaccu(puKaius HacaeICTBEHHBIX 3a00JIeBaHUI MTPOBOAUTCS IO OpraHaM
U cHCTEeMaM, MOJBEP>KEHHBIM IaTOJIOTUYECKUM Hu3MeHeHusM. Hampumep, knaccuduuupyroTcs kak
HACJICJICTBEHHBIC 3a00JIEBaHUS HEPBHOW M SHIOKPUHHOW CHCTEM, CUCTEMBI KPOBOOOpAIIICHHUS, ICYCHH,
MOYeK, KOKU U Ap. opraHoB. B pecnyOmnuke TuarHOCTUKOM, JIeYeHHEM HaCJIeJICTBEHHBIX 3a00JIeBaHUN
3aHUMAIOTCS KJIMHUKU U OOJIbHULIBI HEBPOJIOTHH, TEPAITUU, XUPYPTHUH.

MeaunuHckas reHeTHKa U MPOoQHIIaKTUKA U JIeYeHUE HEKOTOPBIX HACIECTBEHHBIX 3a00ICBaHHIA.
MenuuuHckasi TE€HETHKa H3ydaeT pas3liMyHble HAacleACTBEHHbIE 3a00JeBaHUS, MPOUCXOMAIIUE Y
YeNoBeKa, CrocoObl X AMATHOCTHKH M JieueHus. 1o manueiM BecemupHoil cratuctuku, oxono 7-8%
POXKIAIOMIMXCS JIeTEeH CTpajaloT pPa3IMYHBIMU HACJIEACTBEHHBIMU 3a0oineBaHusMHU. [loaTomy
BCECTOPOHHEE H3yYCHHE JTHUX 3a00JICBaHMN, MX MPOQPIIAKTHKA W JICYCHHE SIBJISIOTCS OCHOBHOU
po0OsieMoil o0Ieil TeHeTUKU YelIOBEKa, B TOM YHUCIIe MEIUIMHCKOM reHetuku. Creayroias BakHas
npo0iieMa, KoTopasi OyIeT u3ydeHa B 3TOH 00JIACTH T'€HETHKH, - 9TO U3YYCHUE TOro, Kakue (pakTopsl
BBI3BIBAIOT HACJIEICTBEHHBIE M3MEHEHHUS B YENOBEKE M KaK MPHUHITh MEpPbl K HUM, YTOOBI CIIACcTU
YeJIOBEYECTBO OT MHOTHX CEPhE3HBIX MocecTBHI. Ha 0CHOBE METUITMHCKOM TeHETUKH OBLITO BBISIBIICHO
HECKOJIbKO HACIIeJICTBEHHBIX 3a00JIeBaHUM, CBA3AHHBIX C U3MEHEHHEM XpoMmocoM. OHHM Ha3bIBAIOTCS
XpOMOCOMHBIMU ~ ymbIpsMu. K Takum 3a0oneBanusM oTHOcsTcs Oonesnu KnaitHdensrepa,
[epmeBckoro-Tepuepa, layna u np. bonesnsto Knalindensrepa Ooneror Toiabko MykuuHBL Ero
MIPU3HAK: TIOJIOBBIE KEJIE3bl HE CO3PEBAIOT JIOJKHBIM 00pa30M, a KOHEYHOCTH YPE3MEPHO JJIMHHBIE, HE
npuiieratoT K teny. [Ipuuuna Toro 3a0osieBaHus cBsi3aHa ¢ U30BITOYHBIM MPUCOEAMHEHUEM OJHOTO X
K MOJ0BOM xpomocome. OO AUTUIOWIHBIN HA00Op XpOMOCOM OOJBHOTO uenoBeka-47, MmojoBas
xpoMmocoma-XXV. Bcemupnas nepenuch nokaszana, 4ro Asoe u3 1000 mMaibuMKOB CTpajarOT 3TUM
3a00JIEBaHHUEM.

bonesnnr IlepmieBckoro-TepHepa BcTpedyaeTcss y JKEHUIMH. 371€Ch IIOJIOBOE CO3PEBAaHUE
3aMeJIIETCs, IOATOMY CTAaHOBUTCS OECIUUIOHBIM, M HACTYIAET MEPHO]I TTOJIOBO3PEIOCTH. Y MCTBEHHO
OTCTaJbli, pa3ApaXUTENbHBINA, C HU3KOW paboTocmocoOHOCThIO. JlumionaHeii HabOp XpoMocoM
Oose3nun-45, monopas xpomocoma ogHa-XO. BecemupHas mepenuchk mokasaina, yto yetBepo u3z 1000
JIEBOUEK CTpajaloT dJTUM 3a0oleBaHHMEM. B pesynbrare NpPOBEACHHBIX HCCIECIOBAHUA OBLIO
YCTaHOBJICHO, 4TO 00a 3TH 3aboJjeBaHUs] OOYCJIOBJICHBI HEMPABHIBHBIM PACHICTIIICHUEM IOJOBBIX
XpOMOCOM B Tpoliecce pa3BuThsi rameT .TodyHO Tak ke 3a0oyeBaHHE TPUCOMHH BCTPEUYAETCs Cpeau
JKEHIITUH U3-32 U30BITOYHOTO COCTMHEHUSI X-XPOMOCOMBI. [ eHnTanpHas xpoMmocoma — XXX, a oo1iee
KOJIMYECTBO  XpoMoOcoM-47. 3aboneBaHMe HA3bIBAIOT 'TUTAHTCKOW  KEHIIHUHOH".CUMITOMBI
3a00JI€BaHUS: TIOJIOBOE CO3PEBAHME 3aMEIIIACTCS, YMCTBEHHASI OTCTANIOCTh. B CBsI3U C MpucoeTMHEHUEM
U30BITOYHON Y-XpOMOCOMBI BO3HUKAET 3a00JIeBaHKE, TP KOTOPOM IOJIOBBIE XPOMOCOMBI SIBJISIIOTCS
XVYV. Ero Ha3pBalT "TUTAaHTCKUM MY>KYUHOU". DTO Mpu3HAK 3a00J€BaHUs: y YETOBEKa YPE3MEPHO
BBICOKHI pOCT, OH clad, uMeercss OONbIION JAeQeKT B pa3BUTUU HEPBHOW CHUCTeMBL.TOYHO Tak ke
HEKOTOPBIE XPOMOCOMHBIC 3a00JI€BaHUS MPOUCXOAT M3-3a HEMPABUIHLHOTO PACIHICIVICHUS ayTOCOM.
Hampumep, mpusnak Oone3nu JlayHa: y uenoBeka HU3KHM, HU3KHA POCT, KPYyrjoe JHIO, TJaza
MIPUIITYPEHBI M PACIIONO0KEHBI OJIM3KO APYT K APYTY, a MAJIEHBKUH POT MOCTOSHHO TOJYOTKPHIT. ITO
3a00JieBaHNE CBSI3aHO C TeM, uTo 21-1 XxpoMocoMa MMeeT He JBe, a TpHU. Toraa Bce KIETKH TaKOTO
pebenka umeror 47 xpomocom BMecTo 46 xpomocoMm . HacnencrBeHHsie 3a0oeBaHusI-3a00I€BaHNUS,
nepegaBaeMble OT poauTenell moToMcTBY. HacnenctBeHHble 3a0onieBaHUs (OPMHUPYIOTCS 3a CUET
W3MEHEHUS TeHETUUECKOT0 MaTepuaa Mo BIUSHUEM T€HHBIX, XDPOMOCOMHBIX U TEHOMHBIX MYyTaIUH.
Hacnencreennsie 3a0051€BaHUs 110 T€HETHYECKON KIaccuPUKAIUH:

- MOHOTEHHBIE;
- XpOMOCOMHBIE;
- MyJIbTH()AKTOPHBIE (TIOJTUTCHHBIE).
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CorymacHO COBPEMEHHBIM HAay4YHBIM JAaHHBIM, 5 IPOLEHTOB POKIACHHBIX NIETEH POXKIAITCA C
pa3IMYHbIMM F€HETUYECKMMM HU3MEHEHMsIMM, a 0Kosio 0,5 mpoleHTa U3 HUX HUMEIOT XPOMOCOMHbBIE
3aboneBanus y nereid. Ha cerogusmHuii neHs omucaHo okoso 700 XpoMocoMHBIX abeppariuit
(paccTpoiicTB), U3 KOTOPBHIX OKOJO 100 mpUBOAST K YMCTBEHHOM OTCTaJOCTH JIIOJECH, HApYILICHUIO
PasBUTHSL UX TeJl, Pa3BUTHIO XPOMOCOMHBIX 3a00JIeBaHUI pa3anuHbIX TUIIOB. OCHOBHOHN KIMHUYECKON
XapaKTePUCTHKONW XPOMOCOMHBIX 3a00JIEBaHHH JIFOJIE MOXHO HAa3BaTh BPOXKACHHBIC IIOPOKU Pa3BUTHSA,
YMCTBEHHYIO OTCTaJIOCTh, O€CIUIOZME B pe3ysibTaTe HapyLIEeHHs I10JIOBOIO Ppa3BUTUS, TO €CTh
HECIOCOOHOCTh OCTaBUTh IIOTOMCTBO, CAMOIIPOU3BOJIbHBIN a00PT U T.1.

XpomocoMHbIe 3a00JIeBaHUSI-HACICACTBEHHBIE 3a00JIE€BaHUs, XapaKTePH3YIOIIHECS H3MEHEHHEM
CTPYKTYPbI WJIM YUCJIa XPOMOCOM. Bce OHM MMEIOT OIHY NIPUYHMHY-3TO XPOMOCOMHBIE MJIM T'€HOMHBIE
MyTanuuu. OcOOEHHOCTHIO XpPOMOCOMHBIX 3a00JI€EBaHUI OT APYTUX HACIIEICTBEHHBIX O0JIE3HEN ABIISAETCS
TO, YTO OHH HACJIeyI0TCS HHBIM 00pa30oM, 4eM 3aKoHbI I. MeHienns. XpoMoCOMHbIE 3a00J1€BaHUs MOTYT
¢dopmupoBatbcsi MO0 W3-32 MyTalMid, BO3HHUKIIMX B TaMeTax pPOAMTENEH, MO0 H3-3a MYyTallHid,
BO3HUKIINX Ha PaHHMUX CTaAMsIX Pa3BUTHs IUloAa. MyTaluy, BO3HUKAIOIIUE B raMeTax, NPUBOIAT K
Pa3BUTHUIO NOJHOW (OpMBI 3TOro 3a00JIeBaHMs, a MYTallMd, BO3HUKAIOIIME B IOJIOBBIX KIIETKaXx,
cMelaHHol (Mo3an4Hoit) Gopmbl. B TO Bpemst kak HEKOTOpBIE KJIETKU OPraHU3MOB CMEIIaHHON (POPMBbI
UMEIOT HOpPMaJbHBIA KapUOTHUII, HEKOTOpble OOHApyXMBAlOT HapylleHHbIM kapuotun. OO1ee
KOJIMYECTBO XPOMOCOMHBIX aHOMAJIM{, TPUCYTCTBYIOIIMX B raMeTax J0JeH, cocTaBisieT okoiuo 750, a
700 W3 HUX MPUXOMUTCS HA JOJNI0O HAPYIIEHWHA CTPYKTYyphl XpoMocoM (abeppammn).MexaHu3Mbl
BO3HUKHOBEHHUS XPOMOCOMHBIX  3a0oyieBaHMI.OCHOBHasi INpUYMHA BO3HUKHOBEHHS  MHOIHMX
XPOMOCOMHBIX 3a00JIEBAHUI-UCTOPUYECKH, IBOJIOLMOHHO COPMHUPOBAHHAS CUCTEMA — H3MEHEHUE
KapHOTHIIa, T. €. YUCJIa XPOMOCOM WJIM HapyllIeHHe CTPYKTypbl XxpoMmocoM.KoneOaHust XpoMOCOMHBIX
YHCeJl OPraHU3MOB 00YCIIOBJICHBI HEMPABUIBHBIM JCIEHUEM KIETKH JTM00 HEpa3eJIeHEeM XPOMOCOM B
KJIETOYHOM JI€JIEHUU TOJ BJIMSHUEM PA3JIMYHBIX MyTareHHbIX (PAKTOpoB. DTO MPUBOAMUT JHOO K
KpaTHOMY YBEJIMYEHHUIO YHClia XpoMocoM (mosucomust — 31, 41, Sn u 1.71.), JIubo K yMeHbIIEHUIO
HOPMAaJIbHOT'O KapuoTUIIa Ha OJHY HWJIM HECKOJBKO XpOMOCOM (aHeyruionjusi) — MoHocomus 2I1-1;
TprcoMus 2+1.¢gopmbl oHOHN Tpunaonuu (31) U TETPOIUIONANH (411) HAOIIOAATUCH Y JIIO/IEN TOJIBKO
y abOpTOB, KOTOpPBIE YMUPATIM BHE3AIHO, OT 03HO0A, T. €. MOJUIUIONIHBIE CIIEPMATO30M/ bl YMUPATU Ha
PaHHUX CTaAUSIX PA3BUTHS, HE POXKIASICH )KUBBIMH. Y pacTeHui nonurionaus (3, 41, Sim) hopmupyer
IIEHHbIE KauecTBa — MXH3HECIIOCOOHOCTb, MPOAYKTUBHOCTh U T. J. IloaTOMy monumionHsie GopMbl
HIMPOKO KYJBTUBUPYIOTCS CEJIEKIIMOHEPAMH IS [TOJIyYE€HUS HOBBIX COPTOB KYJIbTYPHBIX PACTCHUM.
AHeyII0uIMs-ayTOCOMHAsl MJTU T10JIOBasi MOXKET OBITh BbI3BaHa KoJleOaHUAMHU yucen xpomocoM. Ilpu
M3MEHEHHUH YHUCIIa MOJOBBIX XPOMOCOM KaXast AOMOJIHUTENbHASE XXpPOMOCOMAa HAXOAUTCS B COCTOSIHUN
OUYEHb IUIOTHO CKPYUYEHHOI'O FE€TEpOXPOMATHHA, U €€ TeHbl HEaKTUBHBI. OJIHAKO JONOJHUTENIbHbIE X-
XPOMOCOMBI B T€TEPOXPOMATHHOBOM COCTOSIHUM MPAKTUYECKU MOJHOCTHIO MHEPTHBL. OHU BIUSIOT HA
KJIETKH, KJETOYHbIH MeTaboau3M M  pa3BUTHE OpraHu3Ma. | eTepoxpomMaTu3upOBaHHBIC
JIOTIOTHUTEIIbHBIE X-XPOMOCOMBI MOTYT COJI€p>KaTh MOJUIEHbI, OMpPENeNSIoNNe KOJIHMUYEeCTBEHHBIE
npusHaku.Camku ¢ 1-12 mapamu KpyIHBIX XpOMOCOMHBIX aHOMAaJIMi 0OBIYHO YMUPAIOT OYEHb PAHO, TO
€CTb CTAaHOBSTCS BAJIbIMU. Tprcomuu u3 13-18 map xpomocom (13+; 18+) cranoBATCS MOTyIeTaTbHBIMU
(cyOneranbHBIMM), U JAETH JUOO MEPTBOPOXKIAIOTCS, JHOO YMHUpAIOT yK€ B JeTcTBe. AHOManuit
1oJ1oBBIX XpoMocoM (XO, XXV, XXXV u T. 1.) 1 HEKOTOPBIX ayTOCOMHBIX Tpucomuii (13+, 18+, 21+)
KHU3HECTIOCOOHOCTh MOXKET OBITh B 3HAUNTENIbHOU cTenieHd. V3 mpumepHo 100 onucaHHBIX B HACTOSIIIEE
BpeMsI XpOMOCOMHBIX 3a00JIeBaHMH 95 B OCHOBHOM XapaKTEPHBI JJIST 5 XPOMOCOMHBIX (hOpM aHOMAJTHH:
13, 18, 21 xpomocomHble Tpucomuu, cunapom Illepemesckoro—Tepnepa (45, XO), cunzapom
Knaitndensrepa (47, XXV).
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[Tox cuHAPOMOM MBI MOAPA3yMEBAEM OJHOBPEMEHHOE IMOSBIICHHE Y OJAHOTO YEJIOBEKAa HECKOJIBKUX
CHUMIITOMOB 3a00JICBaHHs, HE OTHOCSIIUXCSA K KOHKpeTHOMY 3abosieBanuio.Cunapom JlayHa-momHbIi
FeHEeTHUYECKUI MaTepuai B 21-napax XpoMocom

XpOMOCOMHAsl NATOJIOTUsS, XapaKTEPU3YIOIIAsACsd HAIWYMEM JIONOJHUTEIBHBIX KONUH (3a cuer
TPUCOMHUH) WJIM YaCTUYHO (3a cueT TpaHciokaiuu). Briepseie 3Ta 60e3Hb Oblia onucaHa JlkoHOM
JIbarnonom Jlaynom B 1855 rony, Ho ee npuunHbl Obu1H 00HapYxkeHbI JKepom Jlexenom 100 net cryctst
B 958 roxy. Cunapom JlayHa BBIABIISIETCS y 00€3bsSIH U MBIIIEH, KpOME YeloBeKa. TprucoMus-HaInIne
TPEX FTOMOJIOTMYHBIX XPOMOCOM BMECTO Iapbl XpPOMOCOM B HOPMAJIbHBIX YCIOBUSX. JIeTH ¢ CHHAPOMOM
JlayHa yarie Bcero pokaroT KEHILUHbI IPEKJIOHHOI0 Bo3pacTa. To4yHasi IpuurHa 3TOr0 HEU3BECTHA, HO
€CThb MPEIIOJIOKEHUE, UTO BO3PACT IMUEKIETOK MAaTEPH 3aBUCUT OT BO3pacTa. TpucoMus BOZHUKAET U3-
3a pa3pbiBa XpOMOCOM BO BpeMs Melo3a. Korza rameTsl pOTHBOIOI0KHOTO 10J1a COETUHSIOTCS JPYT
¢ apyrom, y aMOpuoHa obpasyetcst 47 XpoMocoM BMecTO OObIUHBIX 46 xpomocom. Tpucomus 21-
XPOMOCOMBI SBJISIETCSl MpuunHON cuHApoMa Jlayna B 95 % ciyuaeB. B 88% ciyuaeB Tpucommus
BO3HHMKAET IO MPUYMHE HEPa3JeIMMOCTH MAaTEepUHCKUX Tamer, a B 8% ciydaeB-lo INpUYUHE
HEpa3AeIMMOCTH MaTepUHCKUX rameT.Mo3auiu3M TpucoMus BO3HUKAET U3-3a pa3pbiBa XpOMOCOM BO
BpeMsi 00pa30BaHUs IMOJIOBBIX KJIETOK (raMeT) poAMTENeH, MOATOMY BCE KIETKU JETCKOTO0 OpraHu3Ma
UMEIOT 3Ty aHOMaJIMIO. A MO3auIM3M BO3HMKAET B MOJIOBBIX KJIETKAaX Ha PaHHUX CTaJUsAX Pa3BUTHS, B
CBSI3U C YEM U3MEHSETCS KAPUOTHI TOJBKO KJIETOK HEKOTOPBIX TKaHEHW M OpraHoB. Takod BapuaHT
pa3ButHs cuHapoma JlayHa Ha3eiBaeTCs» cuHApoM MozandHoro [layHa " (46, XX/47, XX, 21). Teuenue
TAaKOro BapHaHTa cuHApoma JlayHa mpotekaer Jerde (mo Macmraly HM3MEHEHHBIX TKaHe#), HO
IpeHaTajibHasi JUArHOCTHKA BbI3bIBAET TPYyIHOCTU. TpaHcnokauuu PoOepTcoHa TOMOIHUTENbHBIN
marepuai B 21-xpomocome, MpUBOAIMN K cHHApPOMY JlayHa, MOXeT ObITh BbI3BaH TpaHCIOKaluen
PoGeprcona B kapuoTtune ojHOro w3 poxauTenei. Ilpum sToM nnuHHOE IIeYO0 XpoMocombl 21
HpUKpeIUIseTcs K miedy Jpyroi xpomocomsl (yaie 14- [45, XX, nep (14; 21) (q10; q10)]). Kapuorun
yeloBeKa ¢ TpaHciokauuel PoOeprcoHa cooTBeTcTByeT HopMaibHOMY. Ilpu pasmHOXeHUH
HOpPMAaJIbHBIN MEMO03 CKIIOHEH K 2 1 -XpOMOCOMHO# TprcoMuu. TpaHciIoKaus, IpUBOIALIast K CHHAPOMY
[ayna, Ha3bIBaeTCsl ceMeHbIM cuHIpoMoM JlayHa. B pa3Butum 3Toro cunapoma JlayHa urpaer posib
HE JKEHCKUI Bo3pacT, a 006a poautens. Takoil BapuaHT cunapomMa JlayHa Bctpedaercs B 2-3% citydaes.
B 91% cny4aeB BcTpewaeTcs HAcJEICTBEHHBIM BapuaHT 3a0oJjieBaHUsA-TIONHAs TpucomMus 21-i
XpOMOCOMBI IO TPUYMHE HEpas3AeleHUus XpOMOCOMbI mpu Menose. B 5% cayuaeB BcTpeuaeTcs
MO3auIu3M. B ocTanbHbIX cilydasx pa3BUBAETCS CHOpaJWYecKas WM HAcJIeCTBEHHAsl TpaHCIOKalus
21-xpomocoMbl. deHoTun OOJBHBIX ompenensercss Tpucomueil 21q22. Puck poxaeHus pebGeHka c
cuaapomMoM moBTopHOTO [layHa y pomuteneit coctaBisieT 1 %.K OCHOBHBIM (PEHOTHIHYECKUM
NpU3HAKaM JIaHHOTO 3a00JIeBaHUsT MOXHO OTHECTH; TOJIOBa HEBBICOKAs, 4epen IJIOCKUH, uepen
HeOONbIION TpaxuredaabHbIi, SMUKAHTHBIA, TJa3a BBIMYKJIBIC,HOC TUIOCKHM, MIUPOKUH. Y HUX
HaOJI01al0TCsl HApYLIeHUsT pabOThl CepACYHO-COCYTUCTON CHUCTEMBI, a TaKKe HapylleHHus (yHKIUN
BCEX JKele3 BHYTpeHHell cekpeuuu. JlepmaTtorinduka-xapakTepusyercss HaIUYUeM TIIIyOOKHX
CeIMIIHBIX JIUHUHN Ha JaJJOHSAX U TOJBKO | JTMHHUU BMeCTO 2-00pa3HOii JMHUU CTHOA Ha CTEKIIE.
Cunapom Dasapaca (18+).Cunapom DnBapaca-tpucomust 18.xpomocomuas popmyna (47,XX+18) unu
(47, Xwo+18). Omnpenenensl 3 Qopmbl: TpucoMHas (yaile), TpPaHCIOKALMOHHAs (OYEHb PEKo),
Mo3au4Hasg. TPUCOMHUHM C LUTOT€HETUYECKUMH PazIUYMsIMH HE HMEIOT Pa3ivuuil B KIMHUYECKOU
kaptuHe. Yacrora cunapoma cocrasiser 1: 5000-7000 nereit muagmero Bo3pacra. COOTHOLIEHHE
MaJIbUMKOB U JeBouyek paBHO 1:3. ¥V neBouek ypoBeHb 3a00JI€Ba€MOCTH BHINIE, YEM Yy MaJbUYUKOB,
o0BsicHeHUI Toka HeT. ManeHnpkue et ¢ cunapomoMm Oasapaca (90%) ymwupator. ITpuumnsl-
achuKkcHs, THEBMOHMs, KHILIEYHAs HEMPOXOJAUMOCTb, CEPAEYHO-COCYIUCTasi HEIO0CTaTOUYHOCTD.
Knunauko-naronoroanatomuueckass auddepeHnnanbHas IUarHOCTHKA CHUHApPOMa JJBapla O4YeHb
cioxHa. Bo Bcex ciydasix mpoBOJSATCS IUTOT€HETHUECKHe uccienoBanus.bose3ns Obliia 00HapyKeHa
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OnBapacom B 1960 romy. KeHuuHbI 00JICIOT 3TUM 3a00JIEBaHUEM Yallle, YeM MYXYUHBI. ITO TOBOPHUT
0 TOM, YTO MaJIbYUKH YAaCTO YMHUPAIOT BO BpeMs 3SMOPHOHAIBHOIO Pa3BUTHS WIH B IEPBbIE HEIENIN
#KU3HU.OCHOBHBIMU XapaKTEPUCTHUKAMHU STOTO 3a00JEBaHUS ABIAIOTCS MIIAJCHIBI OUYEHb JIETKUE IO
BECY, UMEIOT HEOOJBIION pOCT, MOAOOPOIOK TUIOCKHUH, YEIIOCTH CJIad0 Pa3BUTHI, YEperl MaJCHbKUH,
yIIM MaJieHbKHE U PACIOJIOKEHbI OHM B OCHOBAaHUM 4Yepena, KJIoBbI BbicTynatouiue. Pazsutel 11103,
9K30(TaNIbM, SMTUKAHT, BEIPAXKEHA TYTOYXOCTh OPraHOB HATSXKEHHS, TAKAE KaK IOMYTHEHHUE POTOBHUIIBI
ria3, ceMsi JAucKa 3puTelabHOro Hepma. [lanmbIpl pyK CTAHOBSTCS OYEHb AJUHHBIMU WJIH OYEHb
KOPOTKHUMH, a 2-5 MableB pacnoiaokeHbl HeoObIYHO. Mensiercst hopma nan. OTMedaeTcsi TyroyxocThb
CEpJICYHO-COCYIUCTON CHUCTEMBI, MOYEK. BblIO 3amMeueHo, 4To J1eTH, JOCTUTIINE COBEPLICHHOJETHS,
YMCTBEHHO oTcTasibie. CHHAPOM DBapica MOXKET ObITh BBISIBIICH HaKaHyHE, KOrja peOeHOK poaucs,
C IOMOIIbIO HEOOJBIIOr0 KOJIMYECTBA CIIyTHUKAa peOeHKa (IUIalleHTbl) M HAJIUYMs €IMHCTBEHHOU
MyTIOYHON apTepHH.

Cungpowm Ilaray (13+).Cunnpom Ilaray-Tpucomus 13.xpomocomHuas popmyna (47, XX+13) umu
(47,Xr0+13). Yame Bcero y HOBOpOxkIEHHBIX aered ¢ yactotoir 1:6000. CooTHOLIEHHE TMOJIOB MPHU
curapome [atay 6mmsko x 1: 1 .Pasnudator 3 dpopmer: Tprucomuyio (75 %), Tpancinokaruonuyo (20%),
Mo3anuHyio (5%). Uto kacaercs cunapoma [latay, To Bce CHCTEMBbI MOJBEP)KEHBI HApPYIICHUSM.
OcoOenno IIHC. Yame Bcero MajneHbKHE €T YMHUpPAIOT HE paHblle | ceMu mocie pOoKIEHUS.
HekoTopsie manueHTsl KUBYT MHOro JeT. JledeOHas momoins mpu cuniapome Ilatay k getsm mpu
HecTIeNM(UIECKAX BPOXKIACHHBIX IOPOKAX pPAa3BUTHS MPHUMEHSIOTCS Omepaluu, oOImme JedeOHbIe
MEpPOPUITHSI, MEPBI MPOPHUIAKTUKN HHPEKIIMOHHBIX 3a00neBannii.B 1961 roay [laray u ero xomieru
onucaau 3To 3a0ojeBaHHE, OOHApYX HUB, YTO MpPU H3YYEHHM KapHoTuna peOeHKa C OueHb
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH Y Hero B rpymne /| umeercs uzosiTok 1 xpomocoMmsl. Knmanueckue
OCOOEHHOCTH 3TOTO CHHApPOMA 3aKJIOYAIOTCS B TOM, YTO JIETH UMEIOT JIETKUH BEC, KOPOTKHE POCT U
pOXIatoTCs 6€3 JOCTAaTOYHOro KoJmdecTBa AHEH. TOYHO Tak ke K cnenu(uyeckuM Mpu3HaKaM 3TOro
CHUHApOMa MOXHO OTHECTU pa3pbiBbl MSTKOIO W TBEpAOro Heba, OYeHb MAaJIEHbKHE TJIa3Ku —
MHUKpO(pTaIbMUYECKHUE OONMM pa3IMyHON CTENEHU BBIPAXKEHHOCTH. Y HUX HaONI0JIaeTcs BPOXKACHHAS
KaTapakTa, aHrMOMa JIMIA, TOJUIAKTHINS, CHHAAKTIINSA U U3MeHeHus cron. Hapymatores pyHKINM
cepaua, mMo4yek. Y JeBOYeK HAOMIOJAaeTcss BBIBUX MAaTKH, Y MAaJbYMKOB-U3MEHEHHMsS MOIIOHKH.
Bcerpeuarorest I'MNOTOHUST M TUNEPTOHUS, YMCTBEHHAs OTCTAJIOCTh, AHOMAJIUHM TOJCTOW KHIIKH,
JIOTIOJTHUTEIIbHAS CEJIE3ECHKA.

Cunnpom Knaitnpenbrepa (XXY, XXXY, XXXXY, XXX'Y, XYY).

Cungapom Knaitudentepa. (47, XXHO) nonoBeie XpoMOCOMBI TOJTUCOMHBI, HE MeHee 2 XpoMocoM. OHu
TUNHAYHBI, UMEKT KiIuHu4eckyro npupoay 1: 500-750 HOBOPOXKAEHHBIX MalbunMKoB. Hamnuwne
XpOMOCOMBI 'y ompezensier o0pa3oBaHHE MYKCKOro mnosia. CHHIPOM JIMCOMHU BO3HHUKAET Yy
HOBOPOXACHHBIX MaJIb4MKOB ¢ yactoToi 1:1000 xpomocoma y (47,XYK). Cunapom Knaitndensrepa
BCTpPEYAETCs y MY>KUMH U XapaKTepU3yeTCs HATMYUEM JIOMOJIHUTENbHOM M0JI0BOM XpoMocombl X (XX,
XXXV u np.). Ero cpennsis yacrora pasHa 1: 500. K ocHOBHON XapakTepUCTHKE JaHHOTO CHHAPOMA
MOKHO OTHECTH: OYEHb BBICOKMH POCT, Y3KHE IUI€YH, IIMPOKUE SATOAMIIBI, TUIl aCTEHUKA WIN METyXa
(packpoeHHOTO 4YeloBeKa) ¢ ciaabo pa3BHUTOM MycKyiaTypoil. Ha miekax W MOAMBIINIKAX HUMEIOTCS
HE3HAYUTENIbHbIE, OYEHb PEAKUE BOJIOCKH, A BOJIOCKHM IPOMEXKHOCTH IOXO0XKM Ha JKEHCKHE; HX
criepMaTo301 16l OeCTITIOHBI 0€3 CeMEHHOTO (aTpodus), cliepMaToreHe3a. ¥ MCTBEHHO OTCTAIIBIN, OUCHB
JIOBEPUUBBINA, HACTPOEHHE OBICTPO MEHSETCS, CTAHOBUTCS JIMXOPaZ04YHbIM. [lepmaTornuduka Jioae,
cTpajgaroninx cuHapomoMm KialiHdenbTepa, u3MeHeHa — B y30p€ MajbIEB PyK YacTO BCTPEUaOTCA
JYTH, YMEHBIIIAETCs KOJMYECTBO IpaHelt - (rpeGeHb).

Cunapom IlepmeBckoro-Tepuepa (XO) sBmsieTcss €IUHCTBEHHOW (oOpMOl MOHOCOMHH
KHUBOPOXKIEHHBIX. [10710BBIE (hOPMBI XPOMOCOMHBIX aHOMAJIMI BO BCEX KIIETKaX HCTUHHONW MOHOCOMUHU
(45,X) UMEIOT ITMHHYIO WJIH KOPOTKOIUIeuyto X-xpomocomy [46,X,Xp -; 46,X,X(q -], u3oxpomocomy
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[46,X,i1(Xq); 46,X, 1(Xq)], kombleByt0 xpoMocomy [46, X, R (X)], BcTpedaroTcs pa3IMyHbIe MO3auYHbBIC
BapuaHThl. CunapoMm y nauuenta 50%, npocrast nosHas MoHocomus (45, X). Pasnuunsie mo3auku (30-
40%) ABIAIOTCS pEIKUMU BapUaHTaMHU JIETIEIINN,U30XPOMOCOM, KOJIBIIEBONH XPOMOCOMOIL. DTOT CHHIPOM
Ob11 0OHapyskeH u onvcad H.A. lHlepemesckum B 1925 rony u Teprepom B 1938 rogy. Ero cpennsis
gactora paBHa 1; 3000 m TosbKO B aiien3epe, OCOOCHHO CpeIM HU3KOPOCHBIX JIEBYIIEK, YacTO
Habmronaercs. Cunapom Illepemenckoro-Tepuepa Hanbosee BbIpaK€H y HOBOPOXKIEHHBIX JIEBOYEK,
Tak Kak MoHocoMus X (XO) HapymiaeT pa3BUTHE HEKOTOPHIX OpPraHOB M TKaHeW B MaTke, JETU
POXKIAIOTCS C HECKOJIbKUMHU aHOMAIMSIMH, TO €CTh HMMEIOT OYEHb JIETKH Bec, KOPOTKHE POCT,
TUM(OUIHBIE OMYXOJIH Ha JIallaX U PyKax, TUIOIUIA3HI0 (HEMOJIHOE CO3peBaHne) HOorTei. OTMevyaroTcs
BPOKICHHBIE MIOPOKH Ceplilia, aopTa (aopTa), Cy)KeHHe MPUBUBOYHON apTepuu (CTEHO3, KOAPKTAIIHS),
pa3BHUBaeTCs SMMKAHT, BOJOCHI KOPOTKHE, e KOPOTKas U rycras. AHOMaluM DPa3BUTHS CKelleTa,
W3MEHEHUS TPYIHON KIETKU, YKOpodeHHEe 4-5 ManbleB TakKe SBISIOTCS XapaKTEPHBIMU MPU3HAKAMU
sToro 3aboneBaHus. [3-3a HEBBICOKOTO pOCTa, HOT'M TOXXE KOPOTKHE, Jula Ooyee JIMHHBIE,
HAOI0IaeTCsl TUCHIPONOPIUS B CTpoeHuu Tena. Ilneun mupokue, SroAuilbl y3KHE, IO BHEIIHEMY
CTPOCHHUIO NOXOXKM Ha Myckue. Ilpu 3aboseBaHMSAX HE Pa3BHUBAIOTCS BHYTPEHHUE M HApYKHBIE
MOJIOBBIE OPraHbl, OTCYTCTBYIOT MOCJEIHUE MOJOBbIE MPU3HAKK — MOJIOUHBIE JKele3bl, BOJIOCKU Ha
MOJIMBIIIKAX, HAJ MPOMEKHOCThIO. OHM CTAHOBATCS OECIIOJHBIMH, TaK KaK ITIOJIOBBIC JKEJIE3bl HE
pa3BUTHI. Y KEHIINH, CTPAIAIOIINX 3TUM 3a00JIeBaHHEeM, TeHUTAIbHBIN XPOMAaTUH HE BCTPEUAETCS, UX
kapuotull paseH 45 (XO). TouHo Tak ke MOTryT HaOII0AaThCsl IpYrue aHOMalInU X-XpOMOCOMBI, TaKHe
KaK JIeJelMH JUIMHHOTO WM KOPOTKOTO IUie4a, TPaHCIOKAlMs IBYX X-XpOMOCOM, KoJjbleBas X-
XpoMocoMa M T. 1.

Cunapom» komaubs Msynay " (nenekuus 5p).To, 4TO 3TOT CMHIPOM CBS3aH C AEJEeKIHed KOPOTKOro
Iieya XpoMocoMbl, 0b110 10ka3aHo ['epmanom B 1965 rony. Ero yactora moiaHOCTBIO HE ONpE/EeHa.
OpHako B TMocjenHee BpeMs 3TOT CHHIPOM CTaHOBUTCS Bce Ooisiee pacmpocTpaHeHHbIM. Ero
KJIIMHUYECKasl XapaKTepUCTHKA 3aKJII0YaeTcsi B TOM, YTO y JE€TeH ¢ 3TUM 3a00JIeBaHHEM XapaKTepeH
TeMOp 3ByKa, KOT «MSAyKaeT» M HAaXOAWUTCS B IUIAYEBHOM COCTOSIHUM. TOYHO Tak ke y HHUX Oyzaer
cnaboymue, 1uioxoe ¢usnueckoe pasButve. [lo mMepe pocrta 3TH CHUMOTOMBI MOTYT HCYE3HYTh.
OcHOBHBIE (EHOTUMHYECKHE MPU3HAKU-TIUIIO OKPYIJIOE, Pa3BUTO SIUKAHTHOE, SPKO BbIpaKeHa
MUKpoledanus 1 IOPOKH cepala.

Takum 00pa3oM, XpOMOCOMHBIE 3a00J€BaHHsS MOTYT HaOJIOJaTbcs B JHOOOM BO3pacTe M JUIATCS
nosbiie. boabIIMHCTBO MOSBISETCS TMOCie poxaeHua.B mocienHue rojpl yXyJIIEHHE YCIOBHM
OKpY>Karollel cpeJibl IPUBEIIO K POCTY NATOJIOTUI BO3EHCTBUS HEraTUBHBIX (DAKTOPOB BHEIIHEH Cpebl
Ha opraHusM 4enoBeka. ColMagbHOE MOCIEACTBHE XPOMOCOMHBIX 3a00JIeBaHUN — YBEIMYEHHUE YnCia
UHBAJIUIOB CpeAH OOJBHBIX JIOEH M XapaKTepU3yeTcs OYeHb BBICOKMM YPOBHEM 3KOHOMMYECKHX,
JYXOBHBIX pacXoJi0B Ha UX COJIepKaHHUE.

Crenyromast BakHasi mpobiema, Kotopast OyeT u3yueHa B 3TOM 00JacTU IeHETHKH, - 3TO M3y4YeHHE
TOT0, Kakue (paKTOpbl BHI3bIBAIOT HACIEACTBEHHBIE U3MEHEHMSI B YEJIOBEKE U KaK MPUHSTH MEPHI K HUM,
4yTOObl CHACTH YEJIOBEYECTBO OT MHOTHUX CEPbE3HbIX MOcieACTBUNA.CIeyIomuM  BaXXHBIM
HaIPaBJIEHUEM TOBBIIIEHUS] YPOBHS YEJIOBEYECKOT0 MMOTEHIINANIA SBJISETCS MOBBIIIEHUE JOCTYITHOCTH U
Ka4yecTBa MEIUIIMHCKHUX YCIIYT, MPOJIBUKEHUE 37J0pPOBOro 00pa3a KU3HHU.

3akpensieHue HOBOM TeMbl: 20MUH.

5.5. Harnisiinble 1oco0usi: MyJIbTUMEIUHHBINA POEKTOP (TIpe3eHTaLus).

5.6. OcHoBHas JUTEpaTypa:

1.Me,E[I/II_II/IHaJ'IBIK TCHCTHUKA : MC/I. YUHUJIUIICICP MCH KOJUJICIKACPI'C apHAJIFaH OKYJIBIK = MC}II/ILII/IHCKaH I'CHCTHKA

: yueOHHMK it Men. yumnuin u kosuemkedt / pen. H. I1. Boukos; ka3zak timine ayn. b. H. JlrocenOekoBa. - M. :
I'D0TAP - Menna, 2015
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2. Ilexos, A. I1. buonorus. MeaunuHckast OMONOTHs, TeHETHKA U TapazuToiorus [Tekcr] : yaeOHUK a1 By30B /
A. Il IlexoB. - M. : IDOTAP - Menua, 2012. - 656 c.

3. Axynenko, JI. B. buomorns memunmHanblK reHeTwka Herizaepimen [Tekcr] : men. yuwmiumenep MeH
KoJuTepKAepre apHainFan okynsIK / JI. B. Akynenko, U. B. YrapoB ; xazak timine aya. K. A. Ecremecosa. - M. :
I'DOTAP - Menua, 2016. - 416 Oet ¢

4. bypynberosa, K. K. I'enernxka nerizaepi [MatiH] : okynsik / K. K. Bypyn6erosa ; KP BFM. - Anmartsr : doyip,
2013. - 264 Ger. c.

5. Komrraesa C.K., HIsaneiicoa [.I1., MUcmanmoBa A.A. Mosnekynanblk OMOJIOTHS, MEAUIIMHANBIK TeHeThKa. OKy
Kypausl. , 2019

6. Kazeimber, I1. MeaunuHabIK )koHE OHONOTHAIIBIK TEPMHUHIEPIIH TyciHaipme co3iri. T. 1 [MariH] : ce3mik /
I1. Kazemmber, Jlanenos, A. XKakanos. - Acrana : JKIIC "Menuunnansik Pagroounonorus FeumsiMu Opranbirsr”
; Anmartsl : OBepo, 2014. - 220 6et. C

7. Hetoccbaywm, P. JI. Menummaansik reHetuka [ Texcer] : oky kypaunst / P. JI. Hetoccbaywm, P. P. Mak-Unnec, X.
®. Bumnapp; opeic timiameri pexn. H. I1. boukos ; Kasak tinine ayn. A. A. Tepebekos. - M. : [DOTAP - Menua,
2014. - 528 6eT. +a11. onT. auck (CD-ROM)

HNurepHeT-pecypc:

1. HWenepa, JL.II. Monekynspuas Ouojyorus: OJEKTpOHHBINH ydeOHuk. - Kaparanma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekynspHas Ouonorus kietku : B 3- tomax: [lep. ¢ anrn.. T. 1/ B. Ansbepre, . bpeit, JIx. JIprouc, M.

Pa¢pdu, K. PoGepre, k. . Yorcon. - M.-Uxerck: HUIl "Perynsapnas u xaornyeckas auHamuka"', WH-T
KOMITBIOTEPHBIX HccienoBanuii, 2013. - 808 c. http://rmebrk.kz/
3. 3mopoBbe U reHoGOH/] HAllK B coBpeMeHHOM Mupe. [IpeBenTrBHas npoduiakTrka [TekcT] : Mex/. Hay4HO-

npak. koHdepenius "CoBpeMeHHbIC ACTIEKThI MEJUIIMHBI U (apMalui: 00pa3oBaHue, HaAyKa W MPAKTHKA" TOCB.
40-neruro co ausa oOpazoBanus FOKMA 11-12 oktsa0ps 2019r. / 0. M. Mycaes, XK. K. )KymabekoB [u ap.] //
Bectnuk FOKMA = OKMA xaGapmisicel. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

ITonBenenne uroros ypoka: 20MuH.

5.7. KontposabHble Bonpockl (00paTHasi CBA3b)

1. OCHOBBI MEAUIIMHCKOW T€HETUKH

2. XpoMOCOMHBIE 3a00JIeBaHUSI.

3. MonekynspHasi OMOTOTHS KIETKH.

4. MexaHu3Mbl OHTOT'€HE3a.

5. MenunuHcKast apaxHOIHTOMOJIOTHSL.

6. Oco0eHHOCTH CTPYKTYPHO-(PYHKIIMOHAIBHOTO CTPOCHHUSI 3YKaPHUOTHYECKUX KIIETOK.
7. denenue ki1eTok. Murto3s.

8. MemOpaHHbBIE OpTraHesuIbl KIETKH.

9. I'enetnyeckas nHpopmanus KiIeTku. I 'eHeTnyeckuii romeocTas.
10. DmOpuoHanpHOE pa3BUTHE.l HCTOOpTraHOTEHE3.

Ne 7 3ansitue
5.1.Tema: Metosbl AMarHOCTUKU U MEPHI MPOPUIAKTUKN HACIEACTBEHHBIX MTaTOIOTUH.
Kosan4yectBo yacosn: 3 u. 135 muH.
5.2. Hean: Pacckazats 0 METOaX TUArHOCTUKU M Mepax MPO(UIAKTHKH HACIEACTBEHHBIX MATOJIOTHIA.
5.3. 3agauu o0y4eHusi: 3HaThb NPOPUIAKTUKY HACIEICTBEHHBIX 00JIE3HEH.
Opranu3anMoOHHbIN MEPHO: 5 MUH.
[TpoBepka nmoceraeMocT 3aHATHIH 00yYarOIIUMUCH.


http://rmebrk.kz/
http://rmebrk.kz/
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[TpoBepka roTOBHOCTH O0YYarOIUXCS K 3aHATHM.

IIpoBepka 3HaHuil 00y4aromuXcs M0 npoiiieHHoi Teme: 50 MuH.

O0bsicHeHHe HOBOTO ypoka: 40 MUH.

5.4.Te3uc Teopumn: HacneICTBEHHOCTh OJHUM U3 OCHOBHBIX CBOMCTB YKHBBIX OpPraHU3MOB SIBJISETCS
HEeNpephIBHAA IIepefjada pOAUTEIbCKUX IIPU3HAKOB, CBOMCTB U3 IIOKOJICHUS B IOKOJIeHKE. M3BeCTHBI 1Ba
3HAYECHUS HACJIEACTBEHHOCTH: 1) OBITh yCTOMYMBON, KOHCEPBATUBHOM, T. €. IEpe1aBaThCsI U3 MOKOJICHUS
B IIOKOJIEHHE 0€3 M3MEHEHHH OCHOBHBIX NPHU3HAKOB U CBOMCTB OpraHu3MoB. B kauecTtBe npumepa
MOYKHO Ha3BaTh POKJECHUE SITHEHKA U3 OBLIbI, BepOiro/a, kepeOeHKa U3 KOOBLIbI, IEHKA U3 COOAKH;
CeeM IILEHUILy, CEEM KYKYypy3y, C€eM KyKypy3y, CO3pEeBaeT ThIKBa U3 THIKBbI U T.J. B pesynbrare
KOHCEPBaTUBHOCTH HACJIEICTBEHHOCTH (POPMHUPYETCS yCTOMUUBOCTD, €AMHCTBO OMOJIOTHYECKUX BUJIOB,
KU3ZHEJEATEIIbHOCTH; 2) MU3MEHYMBOCTh HACJIEJICTBEHHOCTH, T. €. BCIEACTBHE PA3JIUYHbIX NPUYUH
IIPU3HAKU W CBOMCTBA OPraHM3MOB IIPETEPIEBAIOT HE3HAYUTEIBHBIE U3MEHEHHS. MOXHO IPUBECTU
TBICSIYM MPUMEPOB. J[eTH OJHON CeMbH OTJIMYAIOTCS JIPYT OT Apyra He MEHbIlE; MIIEHUIa, KYKypy3a,
AYMEHb U T.II. PAaCTEHUs OTJIMYAKOTCS IO BBICOTE, YPOKaWHOCTH. B pesynbrare HacieICTBEHHOU
M3MEHYMBOCTH BO3HHKAET OO0JIbIIOE pa3Ho0Opa3ue KU3HEHHbBIX (popM. HacnencTBeHHOCTh OpraHu3MOB
ObUla M3BECTHA PAHHETPEYECKUM YYEHBbIM, HO HE CMOIJIa NPAaBUIIBHO OOBSICHUTH €€ CyIIHOCTbh.Poib
TeHETUKH YEeJIOBEKA B MOJICP )KaHUH 3I0POBbsI JTIO/ICH OrPOMHA, TaK Kak Jito0oe 3a00JieBaHUE CBS3aHO C
HapyleHHeM OOMeHa BeIEeCTB, JIM00 (QyHKIMN (HEepMEHTOB, KOTOPbIE PEryJIUPYIOT, YCKOPSIOT 0OMEH
BeuiectB. Hy, ¢epmeHT-3TO 0€loK, KOTOpPbIM CYMTAETCs HPOAYKTOM OSKCIPECCUH I'€HOB.
CrnenoBarenbHO, U3y4as KOHKPETHO HAPYIIEHHBIE I'€HbI, MOYKHO IO-Pa3HOMY MX BOCCTaHaBJIMBaTh-
METOJJaMU T€HHOM MHXKEHEepUH, OOPOTHCS C pa3IUUYHBIMU 3a00JIEBaHUSIMHU.

ITox XxpoMOCOMHBIMH 3a00JI€BaHUSIMU MBI MOJpa3zyMeBaeM OOJIbIIYIO TPYIMITy MaTOJOTHI JIOAEH,
OTJIMYAIOIIMXCS MO0 KIMHUYECKHM XapakTepucThukam. Bce OHM HMEIT OJHYy HNpUYUHY-3TO
XpPOMOCOMHBIE WJIM T€HOMHBbIE MyTanuu. OcoOE€HHOCThIO XPOMOCOMHBIX 3a00JIEBaHMM OT ApPYyrux
HACJIEICTBEHHBIX OO0JIe3HEN SIBisSIeTCS TO, YTO OHM HACIEAYIOTCS HMHBIM 00pa3oM, Ye€M 3aKOHBI T.
Mennena. M3 npumepro 100 omucaHHBIX B HacTosIIee BpeMs XPOMOCOMHBIX 3abosieBaHuil 95 B
OCHOBHOM XapaKTEpHbI A1 5 XpOMOCOMHBIX (popm anomanwmii: 13, 18, 21 XpoMOCOMHbIE TPUCOMHUH,
cunapowm lllepemesckoro—Tepuepa (45, XO), cunapom Knaitndensrepa (47, XXV).

MexaHu3Mbl BO3HUKHOBEHHUSI XpPOMOCOMHBIX 3a00J1€BaHUM.

OCHOBHOW TNPUYMHONW BO3HUKHOBEHHS MHOTHUX XPOMOCOMHBIX 3a00JI€BaHMH SIBJIETCS M3MEHEHUE
HCTOPUYECKH, DBOJIOLMOHHO C(POPMHPOBAHHOW CHCTEMBl — KapHOTHIIA, TO €CTh HAapyIIEHUE YHCIa
XpOMOCOM HJIM CTPYKTYPbl XPOMOCOM.JTO aHOMaJus B Pa3BUTHUM, BPOXKJIEHHAs M3-3a KOJINYECTBA
XPOMOCOM M HApYyLIEHUS CTPYKTYPbl XPOMOCOM

NATOJIOTUYECKOE COCTOSTHUE.

W3BecTHbI 3 mpuHLIKIIA KIacCU(PUKAITUTN XPOMOCOMHOM MaTOJIOTHUH:

1. XxapakTepucTHKa MyTaluii U3BECTHOW XPOMOCOMBI.

2. Omnpenenenue Tumna KiIeTku, B KOTOpoil mpousonuia Mytanus (raMeTsl, 3UroTa).

3. MyTanus onpeesIeHue NPOIIIIOro MOKOJIECHNUS.

Knununueckast kapTrHa XpOMOCOMHBIX CHUHPOMOB:

1. ocnoxxHeHue npu OEPEMEHHOCTH — 0OUIIbHOE (MHOTOILIONE)

2. BpOXJIEHHbIE Ae(PEeKThl pPa3BUTHS TOJOBHOIO MO3ra MU MHUMHKHU. ['0l0Ba MEHbIIE IO pasMepy
(Mukpouedanus). JIo6 pacronoxeH HU3KO .

3. rma3Has MoJIoCTh-3allleMJIeHHe, aHOPTaTbMuUs

4. ymHasi pakoBHHa 1eopMupoBaHa.

5. BepxHsis ry0a u HeOO pBaHEIE.

6. MOPOKU BO BHYTPEHHHUX OpPraHax-TOPOKU CepAlla, aHOMAJIMU IOJOBBIX OpPraHOB, MOYEK (KHUCTHI).
HaJIM4ue TPBIKU, TOTIOJTHUTEIBLHON CENE3CHKH.
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7.MHOI'033JJauHOCTh HA NaJIbLIAX PYK U HOT.

8.MHOTHE JIETH YMUPAIOT J0 I'oJia, B IepBbIe THU KU3HU (95%).
9.2% neteit xuByT 10 10 J€T.

Jnarnoctuka-ucciae10BaHie XpOMOCOMBI.

OnHOI 13 OCHOBHBIX MTPOOJIEM, CTOSIIUX MIEPE] MEIULIMHCKON I'€HETUKOMN, SBJISIETCS BbISIBIICHUE
OMOXMMHYECKUX MEXaHU3MOB HACJIEICTBEHHBIX 3a00JIEBaHNI U TIOUCK HA UX OCHOBE ITyTEH UX JICUEHHUS.
Bo3emem, k mpumepy, caxapHblii nuaber. OTo 3a00jeBaHHE BO3HHMKAET M3 — 3a HENPABUILHOIO
0o0pa30BaHUsl FOPMOHA MOJPKEIYJOYHOM >KeJIe3bl-MHCYJIMHA, KOTOPBIA ONpEeseTcs] PeLeCCUBHBIM
reHoM. CaxapHblii JuabeT JIeUUTCs TOJIBKO IYTEM BBEJIEHUS MHCYJIMHA B OpraHus3M. B atom ciydae
JEYUTCS. TOJBKO OOJE€3Hb, TO €CTh (DEHOTUIIUYECKOE MHpOsiBIEHUE “BpenHOro” reHa. McueneHHbIi
YeJIOBEK OH COXpaHseT IeH B cebe M MepefaeT ero CieayrmeMy MOKOJeHHI0. B HacTosmee Bpems
BbISIBJICHbl OMOXMMMYECKHE MEXaHM3Mbl MHOTMX HAcJEICTBEHHbIX 3a0osieBaHMi. OIHUM U3 HUX
sBisiercs popma mm3odpernn — GeHmnkeTonypus. [Ipu n3ydyeHnn OMOXMMHYECKOH OCHOBBI 3TOTO
3a00J1€BaHNsl aMMHOKHUCIIOTAa (eHWJIAJIAHUH, BXOASILIAs B COCTaB Oeika, JOJDKHA NPEeBpaIlaThCs B
tpuntodan. B HeM yudacTByeT cmenuanbHbIA (QepMeHT. A 3a NeATeNbHOCThIO ()epMEHTa CIEAUT
onpeeneHHbll reH. Eciau oH moaBepraercst U3BMEHEHHIO T'eHa, YIIOMSIHYTbhle OMOXMMHUYECKHuEe 0OMEHBI
HE TPOUCXOJIAT JODKHBIM 00pa3oM, TO ecTh ()eHIIAIaHUH He mpeBpamaercs B Tpuntodan. [Tostomy
€ro KOHLIEHTpAIUs YBEIMUUBAEeTCA. B 3TUX yCIOBHSIX MO3I U CHMHHOM MO3T 4eJ0BeKa MOBPEXKIAI0TCS
U [IO0JIBEpPraroTCs IcuXudeckoMy 3abosieBanuto. [locie BbIIBIEHUS TAKUX MEXaHU3MOB ObUIM HAWICHBI
U crocoObl JiedeHus: (PeHUIKETOHYpHH. [ 3Toro HeoOXOIMMO MHUTAThCS HPOAYKTAMH C HU3KUM
CoJIep’)KaHUEM aMHUHOKUCIIOTHI (heHUIalaHuHA WM NPUBHBATh B OPraHU3M HEOOXOIUMBIA (EPMEHT.
OpnHoil n3 HanboJee 3yueHHbIX MPOOIIEM Y UETIOBEKA SIBJIIETCS HACIEeICTBEHHOCTh Pyl KpOBH. B TOM
4yucie Bo3bMeM pesyc-hakrtop. ['eH, onpeaensomuii Hanuure Pesyc-gakropa B KpoBH, CyIIECTBYET B
JIBYX Ppa3HbIX CiIyd4asX: OJWH IOJOXHUTEIBHBIM pe3yc “+”, npyroil OTpULIATENbHBIA pe3yc “—
Kenmuna ¢ pezycoM "OTpHULATENbHBIA, IUIOA TMOJy4aeT 3TO CBOWCTBO OT CBOEro OTLA H3-3a
JOMUHAHTHOCTU T€Ha, OINpEeNeNAIolero Haluyhe MOJOXHUTEIbHOro pe3dyca npu Opake c”
MOJIOKUTEIBHBIM" MY>KUMHON. TakuM 00pazoM, OH BBIJENSET B KPOBb MaTepu 0COOOE BEIIECTBO —
aHTUIeH. A B OpraHM3Me MaTepHu BbIpAaOATHIBAIOTCA aHTUTENa NpOoTUB Hee. OHHM paspylIaloOT
KPOBEHOCHYIO cHCTeMy IIoja. B pe3ynbraTe MpoHMCXOOUT OTpaBlI€HHUE MAaTEPUHCKOrO OpraHu3Ma U
10/1a. DTO MPUBOJUT K THOEIH III0AA.

HccnenoBanusi, IpOBECHHbIE B TEHETUKE YEJI0BEKAa U METUIIMHCKOM T€HETUKE, UCTIONb3YIOTCS IS
3alIUTHl OYAYIIMX MOKOJIEHUH OT pasIMYHbIX TSKEIBIX MOCIEICTBUNA HACIEICTBEHHOCTH. YTOOBI He
poauTH 0OJIbHOE MOTOMCTBO, 00a POIUTENS AOKHBI ObITh 370poBBIMU. MHOTIA, XOTsA 00a cymnpyra
3JI0pOBBI, €CIIM UX (paMUIIUA SBISIETCS HACIEICTBEHHBIM 3a00JI€BaHUEM, OHO TepelaeTCs CIeayIOIEMY
nokosieHuto. Harmpumep, ecim Math mapHs cTpagaeTt snuiiencuen (amwierncueii), a orerr 3JJOPOB, stoT
napeHb He OyJeT anuiencukom. IIoToMy 4To JOMUHAHTHBIN T'eH, KOTOPbIil OH MOJXY4HJI OT CBOETO OTIIA,
no0eX/1aeT pelecCUBHBIA I'eH, KOTOPBIM OH MOJY4YHJI OT MaTepH, KOTOPBIM ONpeenseT SMUIETCUIO.
Ecnn neBymnika B TakoW )K€ CUTYallMM BBIMJET 3aMY’K 3@ BBILIEIPUBEIECHHOIO MAapHs, TO Y HUX MOTYT
pOIUTHCS OOJIbHBIE IETH, XOTS cCaMU OHU He OouetoT. [IoToMy uTO Yy HUX ecTh reH snuiiencuu.Poxaenue
o01iero OOJBHOTO WJIM HETIOJIHOLIEHHOTO TOKOJEHUS-00JbIIasi Tpareaust Ui CEMbU U POIHUTEICH.
[ToaTomy nroAsIM, CO3JAIOIIMM CEMBIO, OCOOCHHO C HACJIEICTBEHHBIMU JePEKTaMH, >KeIaTeIbHO
MOJIyYNUTh MEJUKO-TEHETUYECKYIO KOHCYIbTalMI0. Taknue KOHCYJIbTallMOHHBIE LIEHTPHI Ceiuac ecTh BO
MHorux roponaax Kazaxcrana.B mocnennee Bpemsi Bce Oosbliiee BHUMaHHUE YAENSETCS COXPaHEHUIO
YHCTOTBI OKPYXAIOLIEW Cpenbl, B YACTHOCTHU, HE 3arpsAA3HEHUIO BOJBI, BO3yXa U MPOAYKTOB MUTAHUS
BEIIIECTBAMM, OOJIaZJAlOIIMMU MYTAareHHbIM M KaHLEPOIeHHBbIM aeicTBHeM. Kpome Toro, TmaTeabHO
IpoBepsieTCsl “TeHeTHuYecKass Oe3BpeIHOCTh” JIEKapCTB M OBITOBBIX XWMHYECKUX MPENapaToB M
pa3INYHBIX KOCMETUYECKUX CPEICTB. B KOHEUHOM cuere, BCe ITO JAENAETCS C LENIbI0 YMEHBIIEHUS
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pa3Mepa HaclIeCTBEHHBIX Je(heKToB y uenoBeka.J[pyroe 3ameuaHue 3aKirO4aeTrcs B TOM, YTO
yHoTpeOieHHE aJIKOTOJIbHBIX HAIIUTKOB M KypeHHe, OCOOCHHO MPHEM HAPKOTUKOB, OUY€Hb OMACHO IS
OyIyluX MOKOJIEHUH. DTO MOTOMY, UTO OHU OTPABIISAIOT U U3MEHSIOT T'€HBI U XpOMOCOMBI. Benencreue
3TOr0 BO3HHUKAIOT HACJEACTBEHHbIE 3a00JIeBaHMsI W IOPOKM pa3BuTHs. HaciencTBeHHOCTh-3TO
CIIOCOOHOCTH OpraHM3Ma BOCIIPOU3BOAUTH CBOM, CBOU CBOICTBA M OCOOEHHOCTH Pa3BUTHUS B Te€UeHUE 6
net. B pe3ynbrare HaciaeACTBEHHOCTH HEKOTOPBIE BHJIbI OPraHU3MOB IIPETEPIENHN JIUIIbL HEKOTOPHIE
M3MEHEHUS B T€UEHUE COTEH MUJUIMOHOB JIET, 0KMBUB MHOTHE NTOKOJIeHHs. Hampumep, coBpeMeHHbIi
onoccyM (Didelphys) mMano oTnmdaercs oT omoccyMa KOPEHHOTO MEJIOBOTO MEpUoja, TaK ke Kak U
NaJIbYMKOBEIE KpbUIAThIe PHIObI TaTuMepus (Latimeria) He OTJIMYAETCS OT CBOETO AEBOHCKOTO MPEIKA.
Opranu3Mbl cOCTOAT U3 6 U3BECTHBIX CUCTEM, FPYIIIUPYIOTCS KaK POJACTBEHHBIE, POJCTBEHHbBIE U T.1.
OTa 1ocie0BaTeIbHOCTh BO3MOXHA TOJIBKO IIPU peanu3alii HacleACTBEHHOCTH, KOTOpasi COXpaHseT
HE TOJIBKO MPU3HAKU CXOJCTBA MEXJYy OpraHM3MaMH Ka)KJIOH IpyIIbl, HO U Pa3indus MEXIy HUMHU.
[TocTosiHHOE (KOHCTAaHTHOE)COXPAaHEHUE MTPU3HAKOB B TEUEHUE HECKOJIBKUX MOKOJIEHUH o0ecrieunBaer
HACJIEICTBEHHOCTh TOJIBKO 61p, Jpyras CTOpoHa—pa3BUTUE U CHEIUPUYHOCTh OOMEHa BeIlecTB 6ip,
U3BECTHBIX B OHTOreHe3e. KaxqoMy TNy OpraHM3Ma CBOMCTBEHEH OIIPEACIICHHBIN MOPSAOK CTaauil
pa3Butus u ga3. Hanpumep, B cEeMEHHOM TpakTe HaUMHAETCS (pparMeHTallns YeI0BEYECKON 3UTOTHI, a
yepe3 5-6 AHEW mocie OII0OA0TBOPEHHS MPOUCXOIUT UMILUIAHTAINSA, TIOCIIE Yero KIACCH(PHUIUPYIOTCS
(muddepeHUpyIOTCS) OTAETBHBIE TKAaHU, U TOJIBKO MOCJE 3TOT0 HAYMHAIOT (DOPMHUPOBATHCS OPraHb.
Bce 3T0 mpoucxoauT B COOTBETCTBUM € IPOTPAMMOM, IPONMMCAHHOW B KJIETKE, TO €CThb PEAIU3YETCS
4yepe3 HacJIeACTBEHHOCTh. [Ipu MOJOBOM pa3sMHOKEHMM SHLEKIETKAa W CIEPMaTO30UIbl SIBISIINCH
COMATHUYECKOU KJIETKOM ¥ PH MOJIOBOM Pa3MHOKEHUH-CBA3YIOIIUM MOCTUKOM OTJIENbHBIX ABYX POJIOB,
T. €. MaTepUaJbHBIM OCHOBAaHMEM HACJIEJCTBEHHOCTU.KNETKM opraHu3smMa HE HMMEIT T'OTOBOIO
3apobliia Oenriepa B3pOCIbIX 0c00€H, y HUX €CTh TOJIbKO Hadajio, 00eCIeunBaroiee BO3MOXKHOCTh
pa3BUTHS NPU3HAKOB U CBOWCTB, HAa3bIBAEMBIX I'€HaMH. |'€H sBIIETCS €QUHMIIEH HACIEACTBEHHOCTH,
HE3aBUCUMO OT TOT'0, OTHOCHUTCS JIK OH K OTAEJIBHON MOJIEKYJIE, CTPYKTYPE WM IPOCTEUIIEH peaKIuu
opranusMa. [loa HaclieCTBEHHOCTHIO TOHUMAETCS IeTepMUHALINA MOJIEKYJIbl O€JIKa C YHUKaJIbHBIMU
CBOMCTBaMM, IPUCYIIMMHU T€HJEPHOMY IPU3HAKY, Pa3BUTHIO MPU3HAKOB U IUIaHY CTPOEHUS OPraHu3Ma.
HacnencTtBeHHOCTh mpencTaBisieT €000l 3aKOHOMEPHOCTH HACJEJICTBEHHOT0, HAaceICTBEHHOIO
nporuecca opranusma. [Ipu pazMHOXKEHHUHU pojJia HaclleJOBaHUE MPOUCXOIUT OT TOJIOBBIX KJIETOK, a 6e3
nosia. M mpu BereTaTuBHOM pa3MHOKEHUU IPOUCXOUT JEIIEHNE COMATUYECKUX KIIETOK. B cBsI3M ¢ aTUM
MEXaHU3MBbI [Tepelaull IPU3HAKOB U3 MOKOJIEHUS B TOKOJIEHUE TaKkKe MOTYT ObITh pa3HbiMu.IloTomcTBO,
KOTOpPOE pacTeT B OpraHU3ME€ MaTepu, MOXET NPUHUMAaThb HEKOTOPHIE HACIEACTBEHHBIE CBOWCTBA
(manpumep, WHGEKIIMOHHBIE 3a00JIeBaHUS) BO BpeMsl NpeObIBaHWS B MaTke. Takue CHUMIITOMBI
Ha3bIBAIOTCSl BPOXKIEHHBIMHU. Y JXMBOTHBIX C HEPBHOW CHCTEMOH CpelM MOTOMKOB MBI BCTpEYaeM
cnenupuyeckyro Taru—QyHKIUOHAJIbHYIO (CIyXeOHYI0) MPEeMCTBEHHOCTh (IIPEEeMCTBEHHOCTD)
a/IanTallMOHHBIX PEAKLIUH, T. €. B TIOTOMCTBE BBIpaOaTHIBAIOTCS YCIOBHBIE pe(IeKChl, KaK MOoApakaHue
POIUTEISAM WJIM KaK B IIPOLIECCE BOCIIUTAHMS, B INYHOU KNU3HU poauTeliel. [I0CkobKy B OCHOBE TakOH
IPEEMCTBEHHOCTH JIKUT MEXaHHU3M YCJIOBHOro pediekca, OH MOXKET Ha3bIBaThCs CBS3YIHOIIEH
HACJIEICTBEHHOCThI0. HacnencTBEHHOCTh MecCCeH/Kepa B MPOLECcCe HBOJIOLMU  BbIpaboTalcs
CHEIUAJIbHBI MEXaHW3M aJalTallud JIMYHOCTH OpraHu3Ma. VIMEHHO 3TOT THUIl HAClEICTBEHHOCTU
3anoskeH B OK,a HIMEHHO B ITpoLieccax HaCcJIeICTBEHHOCTH, UTO 00€CIeYrBAaET IPOrPECCUBHOE pa3BUTHE
YeJI0BEYECKOIr0 OOIECTBAa. WHBA3UBHBIE METOABI-METO/Ibl JUATHOCTHUKHU U JICYCHUS, OCYIIECTBIsIEMbIE
NyTeM T[POHUKHOBEHUS BO BHYTPEHHIOIO Cpely OpraHu3Ma 4YeJIOBEeKa;B HacCTOsIee BpeMs
aKTYaJU3UPYIOTCS BOIIPOCHI, CBSI3aHHBIE C IUPOKUM ITPUMEHEHHEM aHTHOAKTEepHUaIbHBIX MIPENaparTos,
0 BO3MOXHBIX OCJIOKHEHHSX M HEMPEIBUACHHBIX MOCIEICTBUIX JIEKApCTBEHHOUW Tepanuu. KoHedHo,
3TO HE MOXET HE CKa3aThCs M Ha JIMYHBIX SKOHOMHKO-COIIMAJIBHBIX YCIOBHSX OOJBHBIX, C OJHOMN
CTOPOHBI, €CIIM €CThb TPYAHOCTH, CBSI3aHHBIE C JIMYHBIM 370pPOBbEM uenoBeKa. KaIplid 4eroBeK
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OKHMJIaeT PE3yJIbTATUBHOCTU JICUCHUS B TPOIECCE JICYCHUS, TO €CTh XOYET, YTOOBI JICYCHHE OBLIO
s dekTuBHBIM U Oe30macHbIM. KpoMe Toro, OH 3KOHOMUYEH B JICUEHUH, YTO JOIMOHSIET PEe3yJIbTaThl
JICYCHUS U yJIOBJIETBOPSET 3arpochl ManrueHToB. CyTh paccMaTprUBaeMON HaMU pabOThI 3aKJIFOYACTCS B
HE00OCHOBAaHHOM NMPUMEHEHUH aHTUMUKOTHKOB C IEJIbIO MPECCUCHUsI aHTHOAKTEPUATBHOTO JICUCHHUS U
€ro JOIMOJHUTENBHBIX 3(P(HEKTOB, KOTOpbIE CeHvac HCIONb3YIOTCS B OOJBIIMHCTBE CiaydaeB (C
Ha3HAYCHHEM Bpayeil M CaMOBOJIBHBIM MPUMEHEHHEM OOJIbHBIX), @ IMCHHO B (DMHAHCOBBIX 3aTpaTax
[IPU HA3HAYEHUU aHTUMUKOTUKOB.

3akpensieHue HOBOM TeMbl: 20MUH.

5.5. Harnsiauble noco0usi: MyJIbTUMEANMHBIN MPOEKTOP (MIPE3EHTALMS).

5.6. OcHOBHas JuTepaTypa:

1.MenuuuHaIbIK TeHETHKA © MEJl. YUHJIUINEIep MCH KOJUICKISPTe apHAJIFaH OKYJIbIK = MeIUIIMHCKas TeHeTHKA
: yueOHHMK /i Mea. yuwnuin u kosuiemkedt / pen. H. I1. Boukos; ka3zak tinine ayn. b. H. JlrocenOekora. - M. :
I'DOTAP - Menaua, 2015

2. Ilexos, A. I1. buonorus. MeaunuHckast OMONOTH, TeHETHKA U TapazuTonorus [Tekcr] : yaeOHUK 1y By30B /
A. Il IlexoB. - M. : IDOTAP - Menua, 2012. - 656 c.

3. Axynenko, JI. B. Buonorus MemMuuHaJIbIK TeHeTHKa HerizaepiMen [Tekcr] : Men. y4wiuineiaep MEH
KoJUTeKAepre apHanFran oKynsIK / JI. B. Akynenko, W. B. Yrapos ; xazak tinine aya. K. A. Ecremecosa. - M. :
I'DOTAP - Meaua, 2016. - 416 et ¢

4. bypyn0eroBa, K. K. I'eneruxka nerizaepi [MartiH] : okynsik / K. K. Bypyn6erosa ; KP BFM. - Anmartst : dayip,
2013. - 264 oer. c.

5. Komraesa C.K., HIsmaneiicosa ['.I1., UcmanmoBa A.A. Monekynanslk OHOIIOTHS, MEAUIIMHAIBIK TeHeTHKa. OKY
Kypausl. , 2019

6. KazeimbOer, I1. MeaunuHabIK )koHE OHONOTHSIIBIK TEPMHUHIEPIIH TYciHaipme co3firi. T. 1 [MariH] : ce3mik /
I1. Kazemmber, Jlanenos, A. )Kakanos. - Acrana : JXIIC "Menunnnansik Pagroouonorus FeumsiMu Opranbirsr”
; AnmMartsl : 9Bepo, 2014. - 220 Get. C

7. HeroccOaym, P. JI. Menununansik renetuka [Tekcr] : oky Kypansl / P. JI. HeroccOaym, P. P. Mak-WUnunec, X.
®. Bunmappg; opeic timiageri pexn. H. I1. bouxos ; Kazak tinine ayn. A. A. Tepedekos. - M. : [DOTAP - Menua,
2014. - 528 6eT. +a11. on. auck (CD-ROM)

HNurepHeT-pecypc:

1. HWenesa, JLII. Monekynspuas Ouojorusi: ODJeKTpOHHbIH ydeOHuk. - Kaparanma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekysipHas Ouosnorus kietku : B 3- tomax: [lep. ¢ anrin.. T. 1/ B. Ans0epre, /1. bpeit, JIx. JIprouc, M.

Pa¢pdu, K. Pobepre, k. JI. Yorcon. - M.-Uxerck: HUIL "Perynsphas u xaoruyeckas auHamuka', WH-T
KOMITBIOTEPHBIX HcciienoBanuii, 2013. - 808 c. http://rmebrk.kz/
3. 3mopoBbe U reHoGOH/] HAllK B coBpeMeHHOM Mupe. [IpeBenTrBHas npoduiakTruka [TekcT] : Mex/1. Hay4YHO-

npak. KoH}epenuus "CoBpeMeHHbIE aCIIEKThl MEAULIMHBI U (hapMauu: 00pa3oBaHue, HayKa U MPaKTHKa" ITOCB.
40-neruto co aHa obopazoBanus FOKMA 11-12 oxtsa6ps 2019r. / FO. M. Mycaes, XK. K. XKymabekoB [u ap.] //
Bectouk FOKMA = OKMA xaGapmbicel. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

ITonBenenne uroros ypoka: 20MuH.

5.7.KoHTpoJibHbIE BONPOCHI (00paTHASA CBSI3b)

1. [TpodunakTudeckue Mephl.

2. MeTonp! TMarHOCTHKH.

3. MonekynspHasi OMOTOTHS KIETKH.

4. MexaHu3Mbl OHTOTE€HE3A.

5. MenuuuHcKas apaxHOYHTOMOJIOTHS.

6. OCOOCHHOCTH CTPYKTYPHO-(DYHKIIMOHAILHOTO CTPOCHUSI 3YKAPUOTHIECKUX KIIETOK.

7. denenue Ki1eTok. MuUTO3.


http://rmebrk.kz/
http://rmebrk.kz/
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8. MeMOpaHHBIC OpraHesIbl KICTKH.
9. I'enetnyeckas nHpopmanus KIeTKH. | eHeTuyeckuii romeocTas.
10. DmOpuoHanpHOE pa3BuTHE. ] HCTOOpraHOTEHE3.

Ne8 3ausitue
5.1.Tema: OcHOBBI IONYJISIHUOHHOW T'€HETUKU YEJIOBEKA.
KosmuecTBo yacoB: 34. 135MmuH.
5.2.lexab: Jlate 00y4aromumcst pencTaBieHue o 3aKone Xapau-Baiinoepra.
5.3.3apaun o0yuenusi: 3Hath 3akoHbl X.BaitnOepra.
Opranu3anoHHBIN NEPUOA: 5 MUH.
[TpoBepka nmocenaeMoCTy 3aHATUI 00yUYaIOLTIMHUCS.
[IpoBepka rOTOBHOCTH OOYHAIOIINXCS K 3aHITHSIM.
IIpoBepka 3HaHMIi 00y4arOIMXCH MO NPOHIeHHOH TeMe: SOMUH.
O0bsicHeHHe HOBOTO ypoka: 40 MuH.
5.4.Tezuc Teopum: IlomynsnuoHHas TeHETHKA-pa3/iel TEHETUKU, H3YYAIONIMi TeHEeTUYeCcKoe
MHOroo0Opa3ue MNOMyJsSIIUA U 3aKOHOMEPHOCTHM H3MEHEHHs 3TOr0 MHOrooOpasus B IPOAOLKEHUU
MOKOJICHUH, B pPa3HBIX 4acTAX apeana. llenpro MOMyJSIIMOHHON TEHETHMKM CUYMTAETCS OINHMCAHUE
TeHETUYECKOTO COCTaBa MOMYJSAIUNA M JACHCTBUS (DaKTOpOB, MPUBOMAIIMX K €ro HM3MEHEHHi0. B
€CTECTBEHHBIX YCJIOBUAX OCOOM OJHOTO BHJAa MMEIOT HEPAaBHOMEPHOE pacIpe/esieHHue MO apeayiaM,
TPyNOUPYIOTCS B OOJIbIIME M Malible TPYIIbI, T. €. 4acTO BCTPEYAIOTCS B OJHUX MeECTaX, Pexe
BCTPEUAIOTCS B JIPYTMX, MOTYT JaX€ He BCTpeuaThcs.bomnpimme u mameie Tpynmbl ocobOed Buaa
Ha3piBatOTCsl momyssiusiMu. B 1908 r. anrnmmiickuit marematuk . Xapau u Hemenkuii Bpau B.
BaiinGepr onucanu reHTHYECKHE MPOIIECCHl B TAHMUKCHUECKUX MOMYJISAIUIX. DTO Ha3bIBAETCS 3aKOHOM
Xapnu-BaiinGepra.
3akon Xapau-BaiinOepra HaOMr0AaeTCs B CIIy4asiX, KOT/1a BBIMOIHSIOTCS CIEAYIONIUE YCIOBUS:
HE00X0JMMO CBOOOIHOE CKpEIIMBaHUE 0COOEH Ipyr ¢ JpyroM (MTaHMUKCHS);
HE00X0IUMO, YTOOBI B MOMYJISIIUU HE OBLIIO COPTUPOBKHU, TO €CTh T€HBI HE UCUe3alIi H3-3a COPTUPOBKH;
HOBBIE T€HBI HE JIOJKHBI TTOCTYIIATh U3-3a MUTPAIIHH;
TOMO3UTOTHBIE U TE€TEPO3UTOTHBIE 0COOH JTOJKHBI PA3MHOKATHCS B OJJUHAKOBBIX KOJIMYECTBAX;
YHUCJIEHHOCTb MOMYJILIUN HEOTPAaHUUEHHO BEJIMKa, T. €. KOJIMYECTBO 0c00el 0UeHb BETMKO, HEOOXOUMO
UMETb.
[TpupoaHbie MOMYIAIMH, OCOOCHHO MOMYJISIUHN YeJIOBEKa, HUKOT/a He ObIBAOT a0COIIOTHRIMU. Mexay
MOMYJISIUSAMHI TTOCTOSSHHO TPOUCXOASIT MUTPAIMOHHBIE (MUTPAIIMOHHBIE) MPOIECCHl. JTO YCHIIMBAET
TEHHYI0 W3MEHYHBOCTH TOMYJSAIUNA W TPUBOAUT K M3MEHEHHIO YacTOThI TeHOB. Takum oOpazom,
MUTpaIus (MUTpaIys) mo cBouM d(dexram 0Ka3pIBaeT MPOTUBOMOIOKHOE BIUSHUE Ha JIpeiid reHoB. B
1908 r. anrnmiickuii maremaTtuk I'. Xapau n Hemeuxuit Bpau B. BaiinGepr onucanu renerndyeckue
MPOIECChl B MAaHMUKCHYECKUX TOMyJSIIHUSIX. JTO Ha3bIBaeTCs 3aKOHOM Xapnau-BaitnOepra. 3akon
Xapnu-BaiinGepra co6ito1aeTcs B T€X Cllydasx, KOTrJa YCIOBUS HUXKE:
* He0OX0IUMO CBOOOJHOE CKpPEIIMBAHUE 0CO0CH IPYT C IPyroM * MaHMHUKCHSA);
* OTCYTCTBHE COPTHPOBKM B TMONYJSAIUH, T. €. OTCYTCTBHE YHUYTOXCHHUS TE€HOB BCIIEJCTBUE
COPTUPOBKH;
* BCIIEZICTBME MUTPAIIMH JIOJDKHBI HACTYTaTh HOBBIEC TEHBI,
* TOMO3UTOTHBIE U T€TEPO3UTOTHBIE OCOOU JOKHBI PAa3MHOKATHCSA B OJMHAKOBBIX KOJTUYECTBAX;
* YUCIEHHOCTH MOMYJISLNN AOKHA ObITh HEOTPAaHUUYEHHO OOJIBIION, TO €CTh ¢ OOJIBIIUM KOJTHYECTBOM
ocobei.
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1. m3BecTHBl 3 TpHWHIMIA 3aKOHa Xapau-BaiinOepra: HaOop 4YacTOT OJHOTO TeHa B KOHKPETHOM
MOMYJISIIUY TOCTOsTHEH. Ecii 0003HaunTh HA0OP YacTOT TIOMUHAHTHOTO ajuiens (A) B MOMYJISAIUN KaK
P, @ 4aCTOTY «a» PEUEeCcCUBHOro ajuiens — s, To p+q=1, T. e. paBasercs 100%.

Ecnu nonynsuus conepxkut 100 000 ocobeit, uncio amienbHbIX T€HOB 0JJHOT0 Jiokyca pasHo 200 000.
Ho xonuyecTBO [OMHUHAHTHBIX M PELIECCUBHBIX ajulefiell MOXKeT He 00s3aTeNnbHO ObITh
cOaTaHCUPOBAHHBIM.

JloMuHAHTHBIN ayuienb MokeT ObITh 60%, penieccuBHbIN amutenb 40% nm 90% u 10% u 1. 1., Ho cymma
nByx Oynet paBHa 1 (wiu 100%) (60%+40%=100%90%+10%=100%u T.11. ).

2.B KOHKPETHOW TOIYJISIIAA HA0OP YacTOT T'€HOTHIIOB OJIHOTO aJUIeNsi TIOCTOSTHEH U COOTBETCTBYET
3aKOHY BBIMUPaHUSI OUHOMOB.

P2+2pq + q2=1 (100%). P2-nabop renoruna AA. 2pq-HabOp reTepO3UTrOTHHIX T€HOTUIIOB (Aa); q2-
Ha0OP peleCCUBHBIX TOMO3UTOTHBIX (aa) reHoTumnoB; 1(100%).

3. B paBHOBECHBIX MOMYJISIMAX YACTOTA TEHOB M T€HOTUIIOB HAXOJUTCS B JUHAMUYECKOM PAaBHOBECUU
B MPOJOJDKEHUU ToKoJeHui. Ecnu npuHsaTh, 4To AOMUHAHTHBIA amiens B PI paBen P=0,6 (60%)
peteccuBnbiii atens=0,4 (40%), gacrora ux rerotunoB(p2)=0,36 (36%). (2pq)=0.48 (48%); =0.16
(16%)-0ynmer paBHO. B ciemyroieM MOKOJCHUH TaKUe raMeThl 0OpasylOTCsS Yy TOMO3HUTOTHBIX 10
nomuHantHoMY ['eny «A» 12, a 'y rerepo3urotusix-y 24%.=0.3+0.24=0.6 (60%). 24 npoieHra ramer,
COCTOSIIIIMX U3 PELIECCUBHBIX allieNied, COCTOST U3 TeTEPO3UTOTHBIX 0cobel, a 16% - U3 pereccuBHbBIX
romo3urotubix q=0.24+0.16=0.4 (40%) TO ecTh, daxke BO BTOPOM IIOKOJEHMM COXpaHSIETCS
COOTHOUIEHUE T€HOTUIIOB, IPUCYLIEE IEPBOMY MOKOJIEHHIO. DTO sABieHHue coxpansercs u B 1-B10 T. C.
®DakTOpHI, MPUBOJAIINE K U3MEHEHHIO TEHETUYECKOTO COCTaBa MomyJisinuii.3akon Xapau-BaiinOepra
SBIIIETCS IPOCTONM MaTEMaTHUECKON MOJIENbI0 TeHETHYECKOT0 COCTaBa MOMYJSIUN 1 HaOII0AaeTCs B
OTBITHBIX (9KCTIEPUMEHTAIBHBIX) MOMYJISIIUAX. A B €CTECTBEHHBIX TMOIMYJBSIIUAX B PSAY MOKOJICHUN
NENCTBYIOT (DakTOpBI, TOCTOSIHHO MEHSIOIINE YacTOTy ajuieledl u reHotunoB. K HUM oTHOCSTCS-
OTCYTCTBHE NAHMHUKCHUU (CIy4yailHOE€ OIUIOAOTBOpEHHE 0cOo0el); YyMEHbIIEHUE YHCIEHHOCTU
MOMYJISIIIUOHHBIX OCOOEH, MyTallud, MUTPAllMd M €CTeCTBEHHBIM 0TOOp. ['eHeTHka dYemoBeuecKHx
MOMYJIANMI-0IHA U3 00JIacTel TeHETUKH, B KOTOPOM YENOBEK HM3y4aeT JIMHAMHUKY MaTOJOTHYECKUX
TeHOB B momyisiuu. ['eHeTnueckoe MHOrooOpa3ue TMOMyJSIHNA SBISETCS CEKTOPOM T€HETHKH,
M3YYalollUM 3aKOHOMEPHOCTH W3MEHEHUS TEHETHYECKOTO MHOrooOpa3usi B pPa3HBIX 4YacCTAX
apeaiia.l{enpro MONyJIAIIMOHHON T€HETUKH CUMTAETCS] OIMCAHNE T€HETUYECKOI0 COCTaBa MOMYJISALUA 1
JercTBUs PaKTOPOB, MPUBOISIINX K €70 N3MEHEHHIO.

3akpenJieHue HOBOI TeMbl: 20MUH.

5.5. Harnsiiable mocoOus: MyJIbTUMETUHHBIA IPOEKTOp (Tpe3eHTalus).

5.6.0cHoBHas IMTEpPaTYypA:

1. MeaumuHaIbIK TeHETHKA : MEJl. YIIIHIIEIep MEH KOJUICIDKISPTe apHaIFaH OKYJIBIK = MeIuITMHCKast TCHETHKA
. yueOHHMK /i Mea. yurnuin u kosuiemkedt / pen. H. I1. Boukos; ka3ak tinine ayn. b. H. [IrocenOekoBa. - M. :
I'DOTAP - Meaua, 2015

2. Ilexos, A. I1. Buonorus. MeaunuHckast OMOJIOTHs, FeHETHKA U Hapa3utosiorus [Tekcer] : yueOHUK s BY30B /
A. 1l IlexoB. - M. : IDOTAP - Menua, 2012. - 656 c.

3. Akynenko, JI. B. buomorus memuuuHaimbIK TeHEeTWKa HeriznepiMeH [TekcT| : Men. ydwiuienep MeH
KoJulepKaepre apHanral okynslK / JI. B. Axynenko, M. B. Yrapos ; kazax Tinine ayn. K. A. Ectemecosa. - M. :
I'S0TAP - Menua, 2016. - 416 Ger ¢

4. bypyn0erosa, K. K. ['eneruka neriznepi [MatiH] : okynsik / K. K. Bypynoerosa ; KP BFM. - Anmartst : [1ayip,
2013. - 264 Ger. c.

5. KomrraeBa C K., llIsamIeticora I.11., McmamioBa A.A. MoneKyTainbiK OMOJIOTHS, METUIIMHATIBIK TeHeTHKA. OKY
Kypausl. , 2019
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6. Kasember, [1. MeaunuHAIBIK kKoHE OWOOTHSUTBIK TEPMUHACPIIH TyciHmipMe co3airi. T. 1 [MotiH] : ce3mik /
I1. Kasemmoer, Jlanenos, A. XKakanos. - Acrana : XXIIC "Menuunuansik Paguoouonorus FeumsiMu Opranbirbr”
; Anvartsl : 9Bepo, 2014. - 220 Get. C

7. Hetoccbaym, P. JI. Mennmmuansik reHetnka [ Texcr] : oky kypaunst / P. JI. Hetoccbaym, P. P. Mak-Uunec, X.
®. Bumnappg; opsic tiniageri pea. H. I1. boukos ; Kazak tinine aya. A. A. Tepedekos. - M. : TDOOTAP - Meaua,
2014. - 528 6eT. +a1. onT. auck (CD-ROM)

HMurepHer-pecypc:

1. Usnesa, JLII. Monexkynsipras Ouonorusi: ONeKTpoHHBINH yueOHuK. - Kaparamma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekynspHas Ouonorus kiuetku : B 3- tomax: [lep. ¢ anrn.. T. 1/ B. Ansbepre, . bpeit, JIx. JIprouc, M.
Padpdu, K. Pobepre, dx. [. Yorcon. - M.-Ibkesck: HULl "Perynspras u xaotmueckass muHammka', UH-T
KOMITBIOTEPHBIX UccienoBanmii, 2013. - 808 c. http://rmebrk.kz/

3. 310poBbe U TeHOPOH ] HaMK B coBpeMeHHOM Mupe. [IpeBeHTnBHas nmpodunaktika [Tekcr] : Mex. HayqHO-

npak. koH(pepeHus "CoBpeMEeHHBIE aCIIEKThl MeIUITUHBI U (papmarmu: oOpa3oBaHue, HayKa U MPaKTHKA" TIOCB.
40-neruro co g obpazoBanus FOKMA 11-12 oktsa0ps 2019r. / FO. M. Mycaes, XK. K. )KymabekoB [u ap.] //
Bectauk FOKMA = OKMA xabapmice. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

IToaBenenune uroros ypoka: 20MuH.

5.7. KoHTpOJIbHBIE BONPOCHI (00paTHAasi CBSI3b)

1.0cHOBBI NONMYJISILIMOHHONW F€HETUKH YEJIOBEKA.

2.laTe npezicTaBiIeHUE O 3aKkoHe Xapau-BaitnGepra.

3. MonexynsipHast OMOJIOTHS KJIETKH.

4. MexaHu3Mbl OHTOT€HE3A.

5. MeauuuHcKas apaxHOIHTOMOJIOTHSL.

6. OcoOeHHOCTH CTPYKTYpPHO-(DYHKIIMOHAJIBHOT'O CTPOEHUS 3YKapUOTUYECKUX KIIETOK.

7. Jlenenue kjieTok. MuTo3.

8. MemOpaHHbIe OpraHesuIbl KJIETKH.

9. I'enernyeckas uHGopmanus kieTku. ['eHeTnyeckuii romeocras.

10. DM6puoHanbHOe pazBuTue.l McToopraHorexHes.

Nel PyOe:xHbIii KOHTPOJIb
. Ctpoenue u GyHKIIUN OSITKOB.
. Ctpoenue n GyHKIHS HYKICHHOBBIX KHACIIOT.
. MonekynsipHasi OMOJIOTHS KIETKH.
. MexaHu3MBbl OHTOT€HE3A.
. MenuuuHcKast apaXxHOYHTOMOJIOTHS.
. Oco0eHHOCTH CTPYKTYPHO-(PYHKIIMOHATBHOTO CTPOEHUS DYKAPUOTUYECKUX KIIETOK.
. Jlenenue knetok. MuTo3.
. MemOpaHHbIe OpraHesbl KJIETKH.
. l'enernueckas nHpopmarus kieTku. [ eHeTuueckuii romeocras.
10. DmOpuoHanpHOE pa3BUTHE.l HCTOOpTraHOTEHE3.
11. IlonsaTHE O rOMeocTase.
12. OcHOBBI MOJIEKYIISIpHOM reHeTHKH. OCHOBBI 0011eH TeHETUKH. 3aKOHBI MeHIersl.
13. OcHOBBI MEIUIIMHCKOM T€HETUKHU.
14. I'enHBIC MyTaITUU ¥ CIIOCOOBI UX TTPEIOTBPAIICHUSI.
15. InarHocTrKa 1 IpoHIaKTUKA HACTIECICTBEHHBIX 3a00JI€BaHUl.

O 00 1IN DN K W~
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16. Menuko-reHeTUYeCKOEe KOHCYIbTUPOBAHMUE.

17. I'enetrka nomyJsilivy YesoBeka. 3akoH Xapau-Baitnoepra.
18. I'eHeTHUECKHUI KOJI M €T0 CBOMCTBA.

19. Crpoenue u GyHKIUU BHYTPUKIECTOYHBIX OPTaHEII.

20. MexaHu3MBbl PETYJISIUU HKCIIPECCUU TEHOB Y IPOKAPHOTOB U 3YKapHUOTOB.
21. Ctpoenue u Ki1acCU(PUKAIUSI XPOMOCOM.

22. MexaHu3Mbl peryJisiiiy KCIPECCUH T€HOB.

23. TpaHCIOPT BEUIECTB Yepe3 MEMOPaHY.

24. IlpoamOpuoHanbHOE pa3BuTUE.l ameToreHes.

25. I[TocTamMOprOHATBHOE Pa3BUTHE.

26. Hapy1ieHusi reHETUYECKOr0 TOMEOCTas3a.

27. Kj1leTO4HbIN LUKII U €r0 Peryssuus.

28. OCHOBBI METUIIMHCKOM Mapa3uTOJIOTUH.

29. MyTareHne3 1 MyTareHHbIe (DaKTOPBHI.

30. Crpoenue u pynkuuu monexyisl JJHK.

Ne9 3ansiTue
5.1.Tema: Owntorenes. I'enHernyeckas ocHoBa pa3BuTus. OOHIME 3aKOHBI IPO3MOPHUOHAIBHOIO
pasButus.l'amerorenes.buosnornyeckoe 3Ha4eHUE OILIOLOTBOPEHUS.
KosanuyectBo yacos: 34. 135MuH.
5.2.lean: Paccka3aTh 0 CLIEPMOTOTEHE3E U OBOTEHE3E.
5.3.3agaumn o0yuenusi: 3HaTh O OMOJIOTUYECKOM 3HAYEHHE OILIIOAOTBOPEHHUS.
Opranu3auoOHHBIN NEPUOA: 5 MUH.
ITpoBepka nmoceraeMocT 3aHATHIH 00yUYarOIIUMUCH.
[IpoBepka rOTOBHOCTH OOYYAIOIINXCS K 3aHITHSIM.
IIpoBepka 3HaHuil 00y4arOMINXCA MO NPOiIeHHOH Teme: 50 MUH.
O0bsicHeHHe HOBOTO ypoka: 40 MuH.
5.4.Te3nc Teopun: JINUHOCTHOE Pa3BUTHE OPraHMW3MOB Ha3bIBA€TCSl OHTOTeHe30M. OH MpeAcTaBisieT
co00il KOMIIJIEKC CIIOKHBIX M MHOTOCTYIIEHYAThIX IPOLECCOB (MPOIECCOB) pocTa M pPa3BUTHA,
HaOJIr0aeMbIX B TNPOMEXKYTKaX OT 3UIOThI 10 rubenu (OTMUpaHUs) opraHu3ma. B pesynbrate
OHTOTeHe3a (MHIUBUIYaJIbHOTO Pa3BUTHS)Pa3BUBAIOTCS U CO3PEBAIOT B3POCIIBIE OPraHU3MBI, CIIOXKHbBIE
[0 CTPOEHUIO U3 OJHOW KJIETKHU-3UTOTHI (COCTOSILEH M3 TPUIUTMOHOB KJIETOK, MHOXKECTBA TKaHEH U
OpraHoB), c(OpPMHPOBAHHbIE MO THUIy W OCOOEHHOCTSM MHIUBUAYyaJdbHOCTU. B Xome oHTOreHesa
(JIMYHOCTHOTO PA3BUTHS) NMPOUCXOAUT MapaIENbHO MoOpQoreHes (pa3BUTHE)-00pa30BaHHE HOBBIX
CcTpyKTyp (hopm), COMpPOBONKIAIOMIMXCS POCTOM KJIETOK (yBEIMUEHHE UX KOJIMYECTBA, YBEIMYEHHE
pa3MepoB B pe3yibTare nondepanuu KIeToK).
Mopdorenes (obpazoBanmre HOBBIX (popM)-Tiporiece (Tiporiecc), BKIIOYAIOMNUA B ce0s1 TaKUe CIO0KHBIE
SBJICHUA, KaK JierajgbHas THOelb HEKOTOPBIX M3 HHUX C POCTOM KJIETOK; M3MEHEHHE (hOPMBI KIETOK;
NBUKEHHE W W3ruOaHue cioeB KJIeToK U Ap. IlosTomy, HECOMHEHHO, MHAMBHUAYyaJIbHOE pPa3BUTHE
OpPraHu3MOB (OHTOT€HE3) YNPaBIAETCS U OPUEHTHUPYETCS MOCPEICTBOM OUYEHb CHUIIBHBIX KJIETOUHBIX
MOJIEKYJISIPHO-TEHETUYECKUX MEXaHU3MOB (MEXaHM3MOB). MHOrMe W3 HHMX B HACTOSIIEE BpeMs
n3ydeHsl. Ho 10 cux mop He 10 KOHIIAa PACKPBITHI €r0 CEKPETHI, T. €. HET IOJHOr0 OTBETA HAa BOIPOC O
TOM, KaKk B pe3ysibTaTe CIUSHUS JIByX KJIETOK (CIIepMaTO30MIOB U SAWIIEKJIETOK) pa3BUBAETCS U
pa3BUBAETCS CIIOXKHBIM OpraHu3M, cocToAlMi n3 6os1ee yem 200 pa3nuyHbIX KOMIUIEKCOB TKaHel. Kak
roopunn B. . Tumodeen-PeccoBckuii"... kak 00pa3ytoTcsi HEOOXOIUMBIE CTPYKTYpHI, B HYKHBIX
MecTax, KOr/ia B pa3BUTHH MHOTOKJIETOYHBIX ?». DTOT BOIPOC SIBJISETCS OCHOBHOM IpoOieMoil Teopun
OHTOI€He3a Ha MPOTSKEHUH BEKOB.
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Opnako co BpemeH CpeqHEBEKOBbS, C 1IEJIbI0 OOBSICHEHUS CYIIIHOCTH OHTOT€HE3a, BBIIBUTAIUCH JIBE
MPOTUBOPEUUBBIC THITOTE3bI:

1) IIpedopMu3M-110 MHEHHIO CTOPOHHUKOB 3TOM TMIOTE3bI, Oy YL OpraHu3M paHee Obli1 0OHApYKEeH
B MOJIOBBIX KJIETKax (cmepMe, SUIEKIETKE), T. €. IMOJIOBbIE KJIETKH COJEP’KAaT OYeHb MaJCHbKUN
MUKPOCKOIIUYECKUN 3apOJIbIll, U3 KOTOPOro CGOPMUPOBAHBI BCE OPTaHbl, a BHYTPH HAaXOJATCS
3apOJIBIIINA BCEX MX TTOTOMKOB. A OHTOTEHE3-TIPENoJaral, YT0 MUKPOCKOMUYECKHUH TUIOA-3TO MTPOCTO
pocrt. [To MHeHuI0 nepedopMHUCTOB, B IPOLIECCE OHTOreHe3a He 00pa3yloTCs HUKAKUE HOBBIE CTPYKTYPBI
(¢popmbl). HexoTopsie u3 nepoopMUCTOB MPEANONIOKUIN, YTO MUKPOCKOIIUYECKUE CHEPMAaTO30UIbI
HaxoJATCs B criepmaTo3ouaax-anuMankyiaucrax (["aprcokep, 1694), npyrue-B siilieKIeTKe-0OBUCTEPAX
(A. Tamnep, 1. bonnn). Ilo moacueram A. l'annepa, B simuHuke XayaHbl JOMKHO ObITh okono 200
MIITHAP/IOB YEIOBEUECKUX CIIEPMATO30HI0B.

2) DOnureHes3-no cjaoBaM CTOPOHHUKOB 3Toil rumore3bl (K. Bombed, 1759), momnoBbie kieTku
(crIepMaTo30u/Ibl, SIMIICKJICTKH ) HE UMEIOT TOTOBBIX CIIEPMATO30H/I0B, JIAXKEe MOJIOBBIC KJICTKH HE UMEIOT
KaKuX-TH00 CJIOXKHBIX CTPYKTYp, CIHOCOOCTBYIOIIMX OHTOI€HE3y, OHHU COCTOSIT W3 TOMOTEHHBIX
(OIHOPOJHBIX), HECTPYKTYPHUPOBAHHBIX BELIECTB. A pa3BUTHE OyAyIIEro Opranu3mMa IpoOUCXOAUT 110CIIe
OIIOIOTBOPEHUS, B MPOIECCE OHTOTEHE3a, B pe3ysbTare OO0pa30BaHUS MHOTOCTYINEHUYATBIX HOBBIX
cTpykTyp (hopm). To ecTh NOJIOBBIE KIETKH HE UTPAIOT HUKAKOW POJIM AJIsi OHTOT'€HE3a OPraHu3Ma.

Hu onHa u3 3THX ABYX TUIIOTE3 HE SIBJIIETCS BEPHOM, TOCKOIBKY HEBEPHO YTBEPKIATh, YTO B MOJIOBBIX
KJIETKaxX OyJeT COPMUPOBAHHBIN, TOTOBBIH TUIOJ, & TAKXKE YTO MOJIOBBIC KJICTKU HE BHOCSAT HUKAKOTO
BKJIaJla B pa3BUTHE Oyayiiero opranusma. OHTOreHe3 MpeIcTaBisieT co00i OUeHb CIOXKHOE SIBJICHHE, B
KQKJOM W3 JTAllOB M CTaJWi KOTOPOTO MPOUCXOMIST CIOKHBIC H3MEHCHHS, HOPMAIILHOE TCUCHHE €ro
MOCTEAYIOMUX CTaJAUi M CTaMil TECHO CBS3aHO C COBOKYITHOCTBIO SIBICHUH, MPOUCXOIANINX B
MPEIIIECTBYIONINE €My TIEpHUOJIBI U CTaJud. [l03TOMY B HacTOsIIee BPpeMsl OHTOTEHE3 PAaCCMaTPHBACTCS
Kak nmpedOpMUPOBAHHBIH JMTUTEHES.

JleleHre OHTOreHe3a YeJ10BeKa Ha ITaNbl

Omanvl cmaduu gazvl, A61eHUs

1. nepuoo 0o nosenenus nnooa (npocenes) 1. Cnepmamoscenes

2. Qocenes a) oonnazmamuyeckas cecpe2ayusl

0) amnaugpuxayus 2enos

8) NOJAPHOCMb AUYEKTEeMKU

Il. Dmbpuonansvuwiii (npedpodosoti-anmenamanbhwiil) nepuod 1. niodosas cmaous

2. cmadus pebeHka 8 ympobe mamepu a) 00pa308aHue 3ucomvl.

0) pasbopka,

8) obpazosanue bracmynvl,

2) eacmpynayus-oopazoeanue cacmpyvl;

a) eucmo-opeanozenes

- He@pynAYUs

- Mopghozernes

0) pocm

11I. ITocmambpuonanvuelil (HOCIEPOO0BOU-NOCMHAMATbHBLI) nepuod 1. oeenunrvras (demcmeo-om 13
0o 15 nem) cmaous

a) podicoeHue pebenka,

0) kopmawui pebenok-om 11 oueti 0o 1 2ooa;

8) manviut-om 2 00 3 nem;

2) acau-om 4 0o 6 rem,

0) Pebenox-om 7 0o 11 nem;

e) noopocmkoswlii o3pacm-om 11 0o 13 nem
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2. penpodykmuenas (nonogospenas) cmaous a) onoura-14-20 (16-20) rem,

0) napenv-21-35 nem;

8) cpeonutl so3pacm-36-50 nem,

2) opam napns-51-60 1em

3. cmaoust cmapocmu a) cmapocmo-61-75 nem;

0) noorcunot wenogex-15-90 rem;

8) ooneoxcumenu-oonee 90 nem;

2) 6036edeHUe Mupa

PasButne opraHumsma opraHm3Ma COCTOMT M3 3 TIPOIECCOB: JETEPMHHALNH, KiacCH(pUKanuu
(muddepenupoBkn) u Mopdorenesa (0opazoBanus TkaHen u opranoB).Criepmarorenes (rped. sperma
— CIIEPMATO30U/IbI, EENesis — BBIXOJ] TOJIBKO) — MPOUCXOIMT B MOJIOBBIX JKeJIe3aX CAMIIOB KHBOTHBIX.
DTOT MPOLIECC COCTOUT U3 YETHIPEX CTAJUM, TPOXOMIAIIMX MOOYECPEIHO: CTAHUH PAa3MHOXKEHHUS, POCTa,
co3peBanus U popmupoBanus.|1]

B mepuon pa3MHOXKEHHUsI CliepMaTOreHe3a 3peiible MOJIOJBIC TOJIOBbIC KJIETKH M3 ramMeTo01acToB —
CIIEpPMATOTOHHH HENPEPHIBHO Pa3MHOXKAIOTCS, BBIACISASCH MHTO30M, MPUHUMAas COOTBETCTBYIOIINE
MUTATEIBHBIC BEIICCTBA W3 OKPYIXKAIOIIUX HMX OIMOPHBIX PEHICTOK (CYCTEHTOLMTOB) HAa CTEHKax
pamy’KHBIX CEMEHHBIX CTEPKHEH.

DTO KpOIICUHBbIC SACPHBIC MaJCHBKHE KJICTKH, KOTOPbIE HMEIT OKpyriyw ¢opmy. Smpo
CIepMATOTOHHH COAEepKHUT aurorouansiii (2I1) Habop xpomocom, GoraTeIx XpoMaTHHOM. B mepuon
poCTa criepMaTroreHe3a CriepMaToroH|H pa3pacTaloTcs, © B COOTBETCTBUH C MPOIIECCOM HAKOIUICHUS B
S-craguu Tepdaser komuaectBo JJHK 1 OenkoB yBenn4yuBaeTcsi BABOE, OHU YBEIHMUUBAIOTCS B 00bEME.
[Tpu npeBpallieHUH CepMaTOroHUi B NEPBUYHbIE CIEPMATOLUTHI XPOMOCOMBI B UX SJIpaX MPOXOJIAT
caMyIo JUTMHHYIO TIEPBYIO CTAHIO Meli03a — JIENTOTEH, 3UTOTEH, MAXUTEH U AUIUIOTEH B podase, u B
UX MOCTPOSCHUU MPOUCXOJAT CIOXKHbBIE CTPYKTYpPHBIE U3MEHEHUS.

B nepuon co3peBanus ciepMaToreHesa - B pe3yJibTare TuaKknHe3a KaXIbli IepBUYHBIN CIIEpPMATOIUT
JIeNUTCS. Ha JBE YacTH, U3 KaXJ0i M3 KOTOpBIX 00pa3yroTcs JBa BTOPUYHBIX criepMartouuTta. OHU
OBICTPO NIENIATCS ¥ B PE3YJIbTAaTe O0Pa3yIOTCS IBE CIIEPMATH/IBI U3 OAHOTO BTOPUYHOTO CIIEPMATOIIUTA.
Snpa cnepmatu UMEIOT rarulonIHbIN (1) Habop XxpoMocoM. B neproa ¢popmMupoBaHus ciepMaToreHesa
CTIIepMaTH/IBI BBI3PEBAIOT M3 CIIEPMATHUI.

Crniepmatorenes (cmepMaToreses); (spermatogenesis, rped., sperma — IUIOA, genesis — pa3BUTHE,
00pa3oBaHMe) MPOLECC PA3BUTHSA TOJIOBBIX KJIETOK SIMYKAa B CTEHKAaX CEMEHHBIX CTEp)KHEH SHUYeK.
CriepMaToreHes3 COCTOMT U3 CTaluil pa3MHOXKEHUS, pOCTa, CO3PEBAHUS U (POPMUPOBAHUS.
Criepmatorenes - nporecc GOpMUPOBaHHS MIIM CIIEPMUOTEHE3. B pe3ynbTare OBICTPOTo CKpyYHNBaHUS
XpOMOCOM sifipa CHEPMATHJIOB YIUIOTHSAIOTCS, OHHM CTAHOBATCS (DYHKIHMOHAIBHO MACCUBHBIMU.
[TmacTHHYATHII KOMITJIEKC 3aMellaeT OJUH TONIOC Sapa, o0pasyst akpo-COMHBIN ammapar. OH urpaer
00JIBIIYIO POJIb B IPOHUKHOBEHUH CIIEPMATO30U/I0B B KJIeTKY. LleHTpronu pacnonaratoTcst Ha KapaMa-
MPOTHBOIOJIOXKHOM TIOJIFOCE spa W OT OJHOTO W3 HHUX BBIPACTACT BOJOKHO, Ha JHE KOTOPOTO
MHUTOXOH/IPHH KOHIIEHTPUPYIOTCS B BHJIE 00OEPHYTOTO MEIIKa

OBorene3 (ovogenesis, nar. OByM-sHlLIEKJIETKa, genesis — MPOUCXOXKJIECHHE) - MPOLECC Pa3BUTHUSA
ainekneTku. OBOTreHe3 COCTOMT M3 CTaJAui pa3MHOXKEHMs, pocTa W co3peBaHus. B mepuon
Pa3MHOKEHHUsSI TIEPBBIE MOJIOJIBIC TOJIOBBIE KJIETKHM — TOHOIMTHI, TOCTYMAIONIME Yepe3 KPOBb W3
HHTO/IEPMBI JKEITOYHOTO MEIIKa B Ha4yajo SUYHHKA, PA3MHOXKAIOTCS MHUTO30M U IPEBPAILAIOTCS B
OBOTOHHH. DTOT IPOIIECC MPOUCXOAUT y YeJI0BEKa, KOPOB, OBEIL, KO3, CBUHEH TOJIBKO B YMOPHOHAEHBIN
NEepUoJI BHYTPH, @ Y XUIIHBIX )KUBOTHBIX U MIOCJE POXKACHHUS. B mepros pocta OBOrOHUH MpeBpaIiaoTcs
B NIEPBUYHBIC OBOIHUTHL. CTENEHB 3PEIOCTH e NEPBUYHBIX OBOIMTOB MIEPBOE MEHO3HOE JICTICHHE Ha
HayaIbHOM CTaguu pa3BUTUA Mpoda3pl. OBOLUTHI MOKPHIBAIOTCS 000JI0YKOH (OJUIMKYISIPHBIX KIETOK
U MIPEBPAIIAIOTCS B SHIEKIETOYHBIE POCTOBBIE (DOILTHKYIBI. [IepBHUHBIC OBOIIMTHI B 3TOM COCTOSIHUU
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COXpaHSIIOTCS B siille 10 mepuojia OBYJSIUHU (pa3pbiB IMy3bIpbkoBOro (Goumkyna). Tpetuil nepuon
CO3pEBaHus, TO €CTh MeroTuyeckoe neneHue I u Il nepBUYHBIX OBOLIMTOB, IPOUCXOAUT IO OBYJISLIUU
WK BO BpeMmst oBYJsiuu, otaensis [ u Il nanpapnstoniue tena (mogonuTsl) oT ce0si U MpeBpaliasch BO
BTOPUYHBIC OBOIIMTHI, @ 3aT€M B 3peJible OBOUUTHI (stifiiekaeTkn). CKIOHHOCTh 3pEbIX OBOILIMTOB K
OIUIOJOTBOPEHHUIO JUIMTCS BCero 24 yaca, Iociie 4Yero OHM HaYMHAKOT Pa3iararbCs, He MPUTOIHbIE JUIs
OIIOAOTBOPEHUSA

OmtogoTBOpeHne-00pa30BaHe 3UTOThI OT CIUSHUS MY>KCKHX M )KEHCKHX MTOJIOBBIX KJIETOK. DTO Ha4ajo
HOBOTO OpraHu3ma. B OCHOBe OIUIOJOTBOPEHHMs JIEKUT II0JOBOE pa3MHOKEHHE U Iepenada
HACJICJCTBEHHBIX MPHU3HAKOB OT poauTeNied K MOTOMCTBY. OIUIOAOTBOPEHUE TAKKE XapaKTEPHO IS
MHOTUX pacTeHuil. Ha ero peanmuzamuio BiusieT, mpexje Bcero, oOpa3oBaHHE MOJOBBIX OPraHOB
(ramMeTaHrui), B KOTOPBIX pa3BUBAIOTCA raMeThl. MHOrma 53TOT MpOIECC HAa3bIBAIOT IOJIOBBIM
MPOLIECCOM.

3akpenJieHue HOBOI TeMbl: 20MuH.

5.5. Harasiable mocoous: MyJIbTUMETUIHHBINA IPOEKTOp (Tpe3eHTalus).

5.6. OcHoBHas JUTEpaTypa:

1.MenuurHanbIK TEHETHKA : M. YUHIHLIETIep MEH KOJJIeUKIepre apHalFaH OKYyJIbIK = MeAnIMHCKas TeHeTHKA
: yueOHHK i Men. yuamnuin u kosutemkeit / pen. H. I1. boukos; ka3ak Tinmine ayn. b. H. [Irocenbekosa. - M. :
I'DOTAP - Menua, 2015

2. Ilexos, A. I1. Buonorusi. MenunuHckast OMOJIOTHS, TeHETHKA U Tlapa3uTosiorus [Tekcr] : yueOHUK 11 By30B /
A.TII IlexoB. - M. : I'DOTAP - Menua, 2012. - 656 c.

3. Axynenko, JI. B. Buonorus meaMuuHaJIbIK reHeTHKa HerizaepiMen [Tekcr] : Men. y4wiuinelep MeEH
KoJUIe/pKaepre apHanraH okynblK / JI. B. Axynenko, W. B. Yrapos ; kazax Tinine ayn. K. A. Ectemecosa. - M. :
I'DOTAP - Menua, 2016. - 416 Oet ¢

4. bBypynoetona, K. K. I'eneruxa nerizuepi [MoTiH] : okynbIk / K. K. Bypyn6ertosa ; KP BFM. - Anmarsr : [{ayip,
2013. - 264 Ger. c.

5. KomrraeBa C K., llIsameticosa I.I1., McmamioBa A.A. MoneKkyaiabiK OMOJIOTHS, METUIIMHATIBIK TeHeTHKa. OKY
Kypausl. , 2019

6. KazeimOer, I1. MeaunuHabIK )KoHE OMOIOTHSJIBIK TEPMHUHIEPIIH TyciHaipme ce3miri. T. 1 [MariH] : ce3aik /
I1. Ka3emoOer, Jlanenos, A. XKakanos. - Acrana : JXIIC "Menuuunansik Paguoouonorus FeuisiMu Opranbieb”
; Anmmartsl : OBepo, 2014. - 220 Gert. C

7. Hetoccbaym, P. JI. Menunmaaneik reHetuka [ Texcr] : oky kypaunst / P. JI. Hetoccbaywm, P. P. Mak-Unnec, X.
®. Bunmnapp; opsic tiniageri pea. H. 1. boukos ; Kazak tinine aya. A. A. Tepedekos. - M. : TDOTAP - Meaua,
2014. - 528 6eT. +a11. ont. auck (CD-ROM)

HNurepHer-pecypc:

1. HUenesa, JLII. Monekynapuas Ouonorus: ONeKTpoHHBIH yueOHuK. - Kaparannma: Kapl'TY, 2015.
http://rmebrk.kz/

2. MonekynsipHast Ouosorus kinetkd : B 3- tomax: Ilep. ¢ anrn.. T. 1 / b. Ansbeprc, . bpeii, k. JIstouc, M.
Padpdu, K. Pobepre, dx. [. Yorcon. - M.-Ibkesck: HULl "Perynspras u xaotmueckas nuHammuka', UH-T
KOMITBIOTEPHBIX MccienoBannii, 2013. - 808 c. http://rmebrk.kz/

3. 3nopoBbe U reHodoH ] HAMK B coBpeMeHHOM Mupe. [IpeBenTrBHas npoduiakrrka [TekcT] : Mex . Hay4HO-

npak. KoHpepeHnus "CoBpeMEeHHBIE aCIIEKThl MEIUIIMHBI 1 (hapManuu: oOpa3oBaHHe, HayKa M MPaKTHUKa" TIOCB.
40-neturo co aus obpazoBanus FOKMA 11-12 oktsa0ps 2019r. / FO. M. Mycaes, XK. K. )KymabekoB [u ap.] //
Bectouk IOKMA = OKMA xaOapmwbicel. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

IHoaBeaenue uToros ypoka: 20MuH.

5.7. KoHTpobHBIE BONPOCHI (00paTHAs CBSA3b)

1. UaaguBuayanbHOE pa3BUTHE OPraHU3Ma.

2. Cnepmororene3. OBoreHes. OIi010TBOPEHHE.


http://rmebrk.kz/
http://rmebrk.kz/

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCcTiK KasakcTaH MmeauuuHa akanemusicel» AK AO «lOxHOo-Ka3axcTaHCKass MEAUUVHCKAA aKafeMuUs»
Kadenpa «Mopdonorndeckre ANCHUTLTHHBD 044-81/11
Meroandeckue peKoMeHAAUNN 1 ctp u371 crp.

3. Poas MeMOpaHbI B )KU3HH KIICTKH.

4. Ponb nurockenera. Peryiasnus K1eTo4HOro nuKia.

5. Metoapl 1a60paTOPHBIX UCCAEAOBAHUIN HACIIEICTBEHHBIX OOJIC3HEH.
6. Tumbl HACIIEICTBEHHBIX MPU3HAKOB

7. 'eHeTHUYECKHUI KO U €r0 CBOMCTBA.

8. CtpoeHue u PyHKIIMHA XPOMOCOMBI.

9. XpomocoMHbIe 00JI€3HH U CITOCOOBI UX MPODUITAKTUKH.

10. 'eHoMHBIE MyTalIUH.

Nel0 3ansTne
5.1. Tema:Onrorene3. O0mue 3aKOHOMEPHOCTH SMOPHUOHAIBHOTO pa3BuTHs. [ 'eHeTHuecKue u
KJIETOYHbIE OCHOBBI pa3BUTHs. ['McToOpraHorexnes
KosaunuyectBo yacos: 3 4. 135MuH.
5.2.leab: J[aTh NONHYIO MHTEPIIPETALIUIO IPOLIECCA CTAPEHUSL.
5.3.3apa4m o0y4eHusi: 3HaTh O FTEHETUUECKOM U KJIIETOUHOM OCHOBE Pa3BUTHUSL.
Opranu3anuoOHHbIN MEPHO: 5 MUH.
[TpoBepka mocenaeMocTy 3aHATHI 00yJarOIIUMUCS.
[TpoBepka roTOBHOCTH 00YYarOIIUXCS K 3aHATHSM.
IIpoBepka 3HaHuil 00y4aromuxcs Mo npoiiieHHoi Teme: 50 MuH.
O0bsicHeHHe HOBOTO ypoka: 40 MuH.
5.4.Te3uc Teopun: OHTOreHE3-NHANBUAYATBHOE PA3BUTHE Iapbl WM Pa3BUTHE Japbl C 00pa30BaHUEM
3UroThl JI0 €€ HCYe3HOBeHHs (cMmepTH). OHTOreHe3 OCYILECTBIISETCS Ha OCHOBE HACIEICTBEHHOMN
uH(pOpMalMY, MOJTYYEHHOW M3 IOJOBBIX KJIETOK POIUTENs BO BpeMs OmIoaoTBopeHus. Craauu
OHTOI€He3a, YYBCTBUTEJIbHBIE K BO3JEHCTBHIO pa3IM4YHBIX (PAKTOPOB-OMACHBIX, a (HAaKTOPHI,
INPUYUHSIONINE BPE/l, Ha3bIBAIOTCS TEPATOT€HHBIMHU (PaKTOpaMHU.
Pa3zButue minona, sMOpuoreHes (rped. embryon-mjiaoj U TpeuecKuil. Jenesis-mporucXokaeHUE) - CPOK
Pa3BUTHS IJI0JA OT OIJIOIOTBOPEHUS /10 BBUTYTIICHUS WK POXKIECHUS U3 AHLA.
Ilepen pa3BuTHEM III0/1a IPEIIECTBYET NPEAIEKAIMI TUIOAHBIN IEpUo. B 3TOT nepuon npoucxonur
CO3pEBAaHME, POCT U BXOXKJEHHUE SHUIEKIETKH B OMpENeNeHHYI0 GopMy. A mocie pa3BUTHUS II0JA U3
IpOCTOil OAHOM sHIEKIeTKH 00pa3yeTcsi MHOTOKJIETOYHBI OpraHu3M, CHOCOOHBIH K YEJUHEHMIO U
COCTOSIIIMM M3 Pa3IUYHBIX OPraHOB M TKaHEH, T. €. MPOHCXOAUT MOCTIMOPHOHAIILHOE pa3BUTHE.
Hanpumep, y HEKOTOPBIX >KUBOTHBIX (KOJIIOUEK) IUIOA BBIXOJUT U3 OOOJOYKH Ha paHHEH CTaauu
pa3BUTHSA, & OCHOBHOM Ipoliecc pa3BUTHS MPOUCXOJUT B MOCTIMOpHUOHAILHOM mepuone. PasButue
IUI0/Ia Y BCEX JKUBOTHBIX INPOUCXOAMUT Yepe3 CTAAMM PACILEIUICHUS, TacTpyJIsAluu, HEUpyssuy,
TUCTOr€He3a, OpraHoreHe3a, CUCTEMOreHe3a OT OIUIOJOTBOPEHUS IIo/a (CM. OIJIOJOTBOPEHHE) WU
YBEJIMUEHUS aKTUBHOCTU silekieTku (cM. Ilaprenorenes). Ilepuon npeBpamieHusi 0AHOKJIETOYHOTO
oJa B MHOTOKJIETOUHBIM IUIOA MyTeM JeleHus HasbiBaeTcsi ¢parmeHTainueil. B pesynbrare
pacuienjieHus o0pa3zyeTcs MHOTOKJIETOYHBIN 3apofpbli-Onactyna. bractyma BcTpeuaercs y pasHBIX
JKUBOTHBIX MO-pazHOMY. OH:
y MJIEKOIUTAIOIUX - O1acTouucTa (creppobiacryia),
y NTHUL, PENTUINHA — JUcKoOacTynia,
y 36MHOBOJHBIX-aM(puOIacTya, y KIOMOB — L1eJI00J1acTyIa.
B nponecce ractpyiasiuuy NpouMCcXOOUT UHAMBUAYAIN3aLUs MIJIOJHOTO JIENIECTKA, T. €. BO BHYTPEHHEH
qacTH 00pasyeTcs SHTOJEepMa, BO BHEIIHEH — 3KTOAepMa, a B cepeuHe — Me3zoaepma. Obpa3zoBaHue
HEpBHOW TpyOKHM HasbiBaeTcs Heupysuueir. dopmupoBaHue TKaHEH KUBOTHOTO OpraHW3Ma W3



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCcTiK KasakcTaH MmeauuuHa akanemusicel» AK AO «lOxHOo-Ka3axcTaHCKass MEAUUVHCKAA aKafeMuUs»
Kadenpa «Mopdonorndeckre ANCHUTLTHHBD 044-81/11
MeTonuueckue peKkoMeHAALNN 1 ctp u371 crp.

3apOJBIIIEBbIX JIETIECTKOB HAa3bIBA€TCAd T'MCTOI€HE30M, a OOpa3oBaHUE OPraHOB W3 TKaHEH —
OpraHoreHe3oM, GOpMHPOBAaHUE CUCTEM U3 OPTaHOB — CHCTEMOTreHe30M. Ha panHei ctaanu pa3BUTHS
110712 SMOpPUOHAJIbHBIE KJIETKH CIIOCOOHBI pa3BUBAThHCSl BO MHOTUX HamnpasieHusx. [locne Bo3nelicTBus
psina paKTOpOB OHU JETEPMUHUPYIOTCS, T. €. B IIPOLIECCE Pa3BUTHS B OJHOW CUCTEME, Ha KOTOPYIO OHU
HalpaBlIeHbl, HAYMHAIOT CIELHATU3UPOBATbCI X CTPYKTypa U JesTeabHocTh. Hanpumep, B Havane
00pa30BaHUsl HEPBHOM CHUCTEMbI SKTOJIEPMbI T'OJOBHOW MO3T HHIUBUAYAIU3UPYETCS, B €ro 4acTu
pa3BUBaeTCs B Havyasle Iia3a U (OpMUPYIOTCS KOJIOOBHUIHBIE M MATOYKOBUHBIE 3PUTEIIbHBIE KIETKH.
Pa3Butue mona onpeaesnseTcs HacIeACTBEHHBIM aIllIapaToOM B KJIETKe. XPOMOCOMBI, IPUCYTCTBYIOIIUE
B SJIpe, COCTOSIT M3 MHOXKECTBA I'€HOB, B KOTOPBIX 3alicaHa WH(POpMAIHs O CTPYKType OJTHOTO Oelika.
CumnToMsl B PouTenbckoM opranusme, 3aKOJJUPOBAHHBIE B T'€HaX, PEaIU3yI0TCsS BO BpeMs pa3BUTHUS
wiona. Korga KieTKku AesTCs, OHM MOJYYaroT MOJIHBI HAO0Op TeHOB, HO B KaX/I0H TKaHW paboTaeT
4acTh T'€HOB, KOTOpasi 00eCIIeUnBaeT CUHTE3 OEIKOB, CIIELU(PUUHBIX TOJIBKO A 3T0oM TKaHu. [ToaTomy
Ha T€HETUYECKOM YPOBHE Pa3BHUTHE IUIOJA 3aBHCUT OT “pabOThI” OTAEIBHBIX I'eHOB. DYHKIHS T€HOB
HAuMHAeTCs, KOorja B pacTylle sHIEeKIeTKe HaKallIMBAaeTCs KeJITOK W Bce TUmbl Moisiekysn PHK.
Peanuzanus HacIeICTBEHHOCTH B TIPOIIECCE PA3BUTHS IUIOIA IPOUCXOUT B!

baxTopsl TUPPepeHIMPOBKH aKTUBUPYIOT CIIELHATIbHBIE T€Hbl, KOTOPbIE CUHTE3UPYIOT HEOOXOAUMBIE
OeJIkH, a

Ocnku o0ecreurBarOT IpoTekaHue TUQGHEepEeHIIMPOBKU KIICTOK.

B stom mpouecce onpenensitores GyHKIuM MHOTHX OenkoB. Hampumep, remoriiodun — oOpa3syercs B
npolecce 0O0pa3oBaHUs 3PUTPOLIUTOB; MHO3MH — B Ipolecce 0Opa3oBaHMs MbIIIL, (EPMEHTHI U
TOPMOHBI-B MTPOIIECCE PA3BUTHS PA3ITUYHBIX XKele3. MeXaHU3M CIHSHUS U pa3pbiBa T€HOB MPU Pa3BUTHH
I10/1a [TOJIHOCTBIO He ompeesneH. [loaTomy Mano n3ydeHsl U 0Nk, orpeeNsone n3MeHeHue GopMbl
KJIETOK, WX JIBIKCHWE W HalpaBJeHHWE B TPOIECCE PA3BUTHS IUIOAA. B KOHIlE pa3BUTHA ILIOJA
CHUHTE3UPYIOTCS (DEPMEHTBI, KOTOPBIE PACTBOPSIIOT 000JI0YKY, UTOOBI IJI0/] MOT BBIMTH U3 00OJI0UYKH HUIIH
POIUTHCS, WM 00pa3yeTcs CrieluallbHasi CTPYKTYpa, KOTOpasi B3pbIBAET MIETYXY.

VY4yeHble B HacToflee BpeMs MOJHOCTHIO ONPENENUIIN, U3 KaKOM CHCTEeMBl OpraHoB (OpMHUpPYETCs
10AHbIN lenecTok. K nocMoTpy Teopun senectkoB miojaa pycckuit ouosor A. O. Kopanesckuit (1840-
1901) BHEC OrpOMHBII BKJIJ U 110 MIPAaBy CYMTAETCS] OCHOBATEJIEM COBPEMEHHOM TEOPHUH 3apO/IbIILIEBBIX
JIETIECTKOB. B mocietHux uccae10BaHnusX B TEOPHIO OBLITM BHECEHBI HEOObINNE TOTOHEeHus . Cremyer
OTMETHTb, YTO ATO OTKPHITHE UMEJIO OIPOMHOE 3HaYeHHE MPH JI0OKa3bIBAHUHM IBOJIIOIMOHHON TEOpHUU.
[lpu onpeneneHUH TPUYMHBI TUIOJOBBIX ITaTOJIOTHHA, HMCCIENOBAHWUN CETOMHS HCIIONB3YeTCs JICHb
sMOpuonoroB. IlepBas craguss SMOpPHOHAIBHOW CTagUM-0Opa3oBaHWE 3UTOTHL.  3UTOTa-3TO
OJTHOKJICTOYHBIN SMOPHOH HMITM OJHOKJICTOYHBIN MEPHOJ Pa3BUTHS OpraHu3Ma. B 3urore mpoucxomaut
PsLT IPOIIECCOB:

a) JBIDKEHHWE IMTOIUIA3MbI (IMTOIIA3MATUYECKUX CTPYKTYpP) - OTO TPHBOIAUT K TIOSBICHUIO
JIByCTOPOHHEH CHMMETPHUH U TOJSIPHOCTH.

0) pexonctpykius KKM. O0pa3zyercs BepxHUii (KOPKOBBII) CI0H, MPENATCTBYIOMIMNHA CIUSHUIO 3UTOTHI
C IpyTMMHU POJUTEIbCKUMHU MOJIOBBIMU KJIETKAMHU.

B) 00pa3oBaHUeE AAEPHOI 000JI0YKHU BOKPYT O0BEANHEHHOTO MPOHYKJIIEyca (CHHKapHsI)

r) ocymectBisiercs cunte3 PHK, cuntes Oenka.

JleneHne cOmpoOBOXKIAETCSI MUTO30M, B PE3yJIbTaTe KOTOPOTO OJHOKIJIECTOYHBI 3MOPHOH CTaHOBHTCS
MHOTOKJIETOYHBIM. OIHaKO pa3Mep SMOpHOHA HE YBEINYMBAETCS, POCT KJIETOK HE MPOUCXOAUT, 00beM
sMOpHOHa He U3MeHseTcs, nHTep(daza oueHb KopoTkas, Gl oTcyTcTBYyeT.

Knerku, xortopsie o0pa3yroTcs B Ipoliecce JelieHHs, Ha3bIBaloTCs OsiacTomepamu. Pasmep kieTok
YMEHBIIAETCS ¢ KaXAbIM pa3fieJeHueM. XapaKkTep BbIAEICHHUS HEOJMHAKOB Y Pa3HbIX >KUBOTHBIX U
3aBHCUT OT KOJIMYECTBA CHIBOPOTKH M €€ paclpelesieHus] B IUTOIuIa3Me. YeM KpymHee KeNTOK, TeM
MEeJIJIEHHEE OTAEISAETCS 3Ta YaCTh LIUTOMIIA3MBl.
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JpoOnenne 3akaHuMBaeTcsi oOpa3oBaHueM OnacTyibl. biacTyna MHOIOKJIETOYHBIM OAHOCIOWHBIN
AMOPHUOH.

bnacryna umeer creHky (cimoi kietok) - OnacronepMmy. BHyTpu OnacTynbl MMeeTcst HOJOCTh -
Onmacrorens WIM TepBas IOJIOCTb TeNa, 3alOJHEHHAs >XHUAKOCTBbIO. JKHIKOCTh BbIpabaTHIBACTCS
6imacromepamu. B Onactyse pasnnyaroT Kpblmry (IUIOAHOE SO MMENIO JKUBOTHBIM MOMIOC) U JAHO
(BereTaTUBHBIN MOJIIOC KIETKN) U MIPEAEIbHYIO 30HY MEKIY HUMHU.

[acTpynanusa-3to nepuos GopMHUPOBAHUS 3apOBILIEBBIX CIIOEB. ['acTpysIMUA-3TO CIOXKHBIN Ipolecc
XUMHYECKHX U MOP(OJOrMUECKUX U3MEHEHUI, KOTOpPbIE CONPOBOXKIAIOTCS I€JIEHUEM KIIETOK, POCTOM
KJICTOK, HalpaBJICHHBIM JBIKEHHEM W nuddepeHnuanueil KIeTok. B pesynaprare 3THX IpOIEeccoB
CHauaJia 00pa3yeTcsi ABYXCIOWHBIN 3apOIbIILI-TacTpyJIa, COCTOSIININ U3 BHELIHETO 3apOIbIILIEBOIO CII0S-
HKTOJIEPMBl U BHYTPEHHEIO - SHTOAEPMbI. DTOT NEPUOJ Ha3blBa€TCA paHHUM ractpyinoM. Ha cranuun
HO03/1HeH racTpysisl 00pa3zyercs TPeTHH 3apo/IbILIEeBbIi cI0i-Me30/epMa.

[TonoBeIe croM OTIMYAIOTCS IPYT OT Apyra HE TOJBKO PACIOIOKEHHEM, HO U pa3MepoM u (opMoit
kjeToK. Kakaplii 3apOJbIILEBBIM CIOW BIIOCIEICTBUHU BBI3BIBAET OIPEACICHHBIE TKAHU W OpPraHbl.
VIMeHHO Ha 3TOM CTa iU racTPYJISIAN BIIEPBBIE MOXKHO OOHAPYKUTH B BEICOKUX KOHLIEHTPAIHSIX OCIKH,
XapaKkTepHble Ui HEKOTOPbIX oOjacTedl KiIeTo4HOM u(p(depeHIUpOBKH B3pOCIOr0 OpraHu3Ma
(Harpumep, OENIOK MBIIIEYHON TKaHU - MUO3HH).

['ncrorenes-npouecc obpazoBaHus TkaHed B sMOpuoreHese. OpraHoreHes-npouecc (HOpMHUPOBAHUSA
CUCTEMBI OPIaHOB B IMOpHOreHe3e.

Ha sToii cTagun SMOPHOHANIBHOTO pa3BUTHS pa3InyaroT ABe (asbl.

1. HeBpynsuus-o6pa3oBaHHe OCEBBIX OPraHOB: HEPBHOW TPYyOKH, XOpibl. OMOPHUOH B 3TOT MEPUOJ
Ha3bIBACTCS HEUPYIIOH.

Ota ¢aza TPOUCXOAUT CIEIYIOMMM 00pa3oM: M3 SKTOJAEPMBbI Ha CIMHHOW CTOpPOHE >MOpHOHA
CTJIaXUBAeTCs TpylNna KIETOK, M o0pa3dyercs HepBHas IacTuHKa. Kpas HepBHOM IUIaCTHHBI
IPUIIOAHUMAIOTCS, 00pa3yloTcsi HepBHblE I'peOHU. [lo cpenHel NTUHUM HEPBHOW IMJIACTHHBI KIETKU
nepeMelaloTcs U BO3HUKAET Jenpeccus - HepBHas 60po3aka. Kpas HepBHOMN IIIaCTHHBI 3aKPBITHI.

B pesynbrare 3THX mpoleccoB oOpasyercss HeEpBHasl TpyOKa ¢ IMOJIOCTbIO-HEpBHAsi KpoBb. HepBHas
TpyOKa nmorpy»kaetcs moJi akroaepmy. Ilepeansst HepBHas TpyOKka 0Opa3yeT MO3T, a OCTajbHas HEpBHAs
TpyOKa-CIIMHHON MO3T.

OO6b14HO Mporecc 00pa3oBaHUs HEPBHOU TPYOKH MOXHO pa3[esIuTh Ha 3 JTamna:

O0pa3oBaHre HEHPOHHOW MIACTUHBI

[TosiBneHne HepBHOM OOPO3IKH,

CrnusiHue KpaeB HEHPOHHOM MJIACTUHBI C 00pa30BaHUEM HEPBHOU TPYOKH.

HexkoTtopble KJIETKH 3KTOIEPMBI Ha I0PCAIbHOM CTOPOHE 3MOpHOHA HE MOMNAaJaloT B HEPBHYIO TPYOKY U
00pa3yloT CKOIJIEHHE KJIETOK BJIOJIb HEPBHOM TPyOKM, Ha3bIBa€MOE TaHTIMO3HBIM HajneTtoM. M3 Hero
00pa3yloTCsl MUIMEHTHBIE KIIETKU SIHUJEpMHUCAa KOXKH, BOJOCHI, NEphsi, COHMHHOMO3TOBBIE HEPBHBIE
KJIETKH M CHMIIaTUYECKHe HepBHbIE y3Jbl. OOpa3oBaHHWE HOTOXOpJA TAKXKe MPOMCXOAUT Ha PaHHHUX
CTaJuAX HEPBO3HOCTH H3-3a HSHAOMECOJEPMAIBHOIO (4acTO BCTPEYAIOIIErocs C 3HTOAEPMOM U
ME30/IEpMOM ) pa3ipakeHUsI IEPBUIHON KUIIICUHON CTEHKH. XOP/1a HAXOAUTCS MO HEPBHOU TPy OKOI
Bropoii stan I'ncro - u opraHorenesa >MOpPHOHAJIBLHOE Pa3BUTHE CBS3aHO C PA3BUTHUEM OTJIEIBbHBIX
OpraHoOB M TKAHEH.

W3 maTepuana sHTOAEPMBI 00pa3yloTCs AMUTEINN MUILEBOJIA, XKEIyIKa U KUIIEYHHUKA, KJICTKH MEeYEHH,
YacTh KJIETOK MOJIKEITYA0YHON HKeJe3bl, SMUTEINH JIETKUX U JbIXaTeNbHbIX MyTel, KJIeTKU Tunodusa u
IIUTOBUTHOM XKEJE3bI.

W3 mMatepuana SKTOAEPMBI pa3BUBACTCS SMUICPMHUC KOXKH U €€ MPOU3BOAHBIE-TIEPhs, HOTTH, BOJIOCHI,
MOJIOYHBIE KEJIE3bl, KOXKHBIE JKeJIE3bl (CalbHbIE U NIOTOBbIE), HEPBHBIE KJIETKH OPIaHOB 3pPEHMUS, CIIyX,
00OHSIHHE, STTUTEITUH TIOJIOCTH PTa, YMalbh 3yOOB
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3akperieHrue HOBOM TeMbl: 20MUH.

5.5. Harnsiable nocoousi: MyJIbTUMEIUUHBIA TPOEKTOP (TIpe3eHTaIus).

5.6. OcHoBHasI JuTEpaTypa:

1. MeauuyHanbIK TEHETHKA : MEJI. YUHJIHIIETIep MEH KOJJIe[DKIepre apHalFaH OKyJIbIK = MeanMHCKas TeHeTHKA
: yueOHuK i Men. yumnuin u kosutemkedt / pen. H. I1. boukos; ka3ax tinmine ayn. b. H. rocenbekoBa. - M. :
I'DOTAP - Menua, 2015

2. IlexoB, A. I1. buonorus. MeauuuHckas OM0JI0THs, TeHETHKA U Tapa3utosorus [Tekcr] : yueOHUK a71st By30B /
A. Tl IlexoB. - M. : IDOTAP - Menua, 2012. - 656 c.

3. Akynenxo, JI. B. buomorns memumuHanmBIK TeHEeTWKa HerizepiMeH [TekcT| : Men. ydwiwienep MeH
KoJUIe[pKaepre apHanral okynblK / JI. B. Axynenko, W. B. Yrapos ; kazaxk Tinine ayn. K. A. Ectemecosa. - M. :
I'S0TAP - Menua, 2016. - 416 6et ¢

4. bypyn6erona, K. K. I'eneruxa nerizuepi [MotiH] : okynbk / K. K. Bypyr6etosa ; KP BFM. - Anmartsr : [{ayip,
2013. - 264 Ger. c.

5. KomrraeBa C K., llIsinmneticosa I'.I1., McmannoBa A.A. MoneKkynanbiK OHOJIOTHS, METUIIMHATIBIK TeHeTHKa. OKY
Kypaiusl. , 2019

6. KazeimOer, [1. MeaunuHabIK )KoHE OMOOTHSIIBIK TEPMHUHICPIIH TyciHaipme ce3mairi. T. 1 [MariH] : ce3xik /
I1. Ka3emoOer, Jlanenos, A. Kakanos. - Acrana : JKIIC "Menuuunansik Paguoouonorus FeuisiMu Opranbirb”
; Anmmartsl : OBepo, 2014. - 220 Gert. C

7. Hetoccbaym, P. JI. Mennmmaansik reHetnka [ Texcer] : oky kypaunst / P. JI. Hetoccbaywm, P. P. Mak-Unnec, X.
®. Bumnapp; opsic tiniageri pea. H. 1. boukos ; Kazak tinine aya. A. A. Tepebekos. - M. : TDOTAP - Meaua,
2014. - 528 6er. +a:1. omrt. guck (CD-ROM)

HNHuTtepHer-pecype:

1. HUenesa, JLII. Monekynapuas Ouonorus: ONeKTpoHHBIH yueOHMK. - Kaparanma: Kapl'TY, 2015.
http://rmebrk.kz/

2. MonekysipHas Ouosnorus kiuetku : B 3- tomax: [lep. ¢ anrin.. T. 1/ B. Ans0epre, /. bpeit, JIx. JIprouc, M.

Pa¢pou, K. Pobepre, Ix. . Yorcon. - M.-Mxesck: HUIL[ "PerynsprHas u xaoruueckas auHamuka', MH-T
KOMITBIOTEPHBIX UccienoBanuii, 2013. - 808 c. http://rmebrk.kz/
3. 3nopoBbe U reHooH ] HAlMK B coBpeMeHHOM Mmupe. [IpeBenTuBHas npoduiakrrka [TekcT] : Mex . Hay4HO-

npak. koHdepeHus "CoBpeMeHHbIe aCTICKThI MEUIIMHBI U (hapMaluu: 00pa3oBaHue, HayKa W MPAaKTHKA" TTOCB.
40-netuto co nmHs oOpazoBanus FOKMA 11-12 okta6ps 2019r. / FO. M. Mycaes, XK. K. XKymabekos [u ap.] //
Bectaouk FOKMA = OKMA xa6Gapmbice. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

IToaBenenune uroros ypoka: 20MuH.

5.7. KoHTpo/IbHBIE BONPOCHI (00paTHAsl CBSA3b)

1.Yto Takoe Kanneporenes?

2.00BbACHUTE TEOPHIO CTApEHUs?

3. Posib MeMOpaHBbI B )KU3HU KIIETKH.

4. Ponb nurockenera. Peryiasanus Ki1eTo4Horo nuKia.

5. MeTtozp! 1a00paTOPHBIX UCCIIEJOBAaHUI HACIEICTBEHHBIX OOJIe3HE.

6. Tumel HaceACTBEHHBIX TPU3HAKOB

7. I'eHeTHYECKUH KOJ M €r0 CBOMCTBA.

8. CTpoeHue u (PyHKIIMHA XPOMOCOMBI.

9. XpoMocoMHBIE 00JIE3HU U CLIOCOOBI MX TPOPUITAKTHKH.

10. 'enoMHBIE MyTaIUH.

Nell 3ansitue
5.1.Tema: OO0mue 3aKOHOMEPHOCTH TOCTIMOPHUOHATIBHOTO pa3BUTHSI. MeXaHU3Mbl OHTOTEHE3a.


http://rmebrk.kz/
http://rmebrk.kz/
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KosmuecTBo yacoB: 34. 135MmuH.

5.2. lleasw: [ToaHOE MOHMMAHKME 3TAIIOB OHTOICHE3a YCIOBEKaA.

5.3. 3agauu o0yveHusi: 3HaTh MEXaHHU3M OHTOTCHE3A.

Opranu3anoHHbIN MEPUOA: 5 MUH.

[TpoBepka nmocenaeMocTy 3aHATUN 00yYaIOLTIMHUCS.

[TpoBepka rOTOBHOCTH O0YYAIOIIUXCS K 3aHATHSM.

IIpoBepka 3HaHUii 00y4YaKOIIMXCH 10 MPOIeHHON Teme: 50 MUH.

O0bsicHeHHe HOBOTO ypoka: 40 MUH.

5.4.Te3uc Teopumn: I[locie poxxaeHus opraHu3Ma WM MOCJIE POJIOB U3 SULEKICTKH WA CEMEHHOTO
KaHaTUKa HAYMHAETCS TOCTIMOPUOHANIBHBIN MEPUO/I.

VY pasHBIX BHIIOB XHUBOTHBIX IMOCTIMOPHUOHAIBHBINA MEPHOJ] MOXKET JUTUTHCS OT HECKOJBKUX JTHEH 10
NECATHUIICTHUH.

[TocTaMOprOHANIBHBIN OHTOrE€HE3 MOAPA3ALISIOT Ha 3 cTaauu: 1) IOHOUIECKUH (FOBEHUJIbHBIN) IEPUO/;
2) mosioBO3peNblil (penpoAyKTUBHBIN) mepuos; 3) crapueckuil nepuoj. [locTHaTanbHBI OHTOreHE3
3aBEpIIACTCS MEPECTPOMKONM OpraHu3ma. B 3aBUCHMOCTM OT THIIAa OHTOT€HE3a BO3pACTHAsl CTaJus
MPOTEKAeT IBYMS Pa3IMYHBIMHU CIIOCOOAMHU: TIPSIMBIM PAa3BUTHEM M HEMPSMBIM WIH MPeoOpa3oBaHuEM
(meramopdoza — Metamorphosis mpeoOpa3oBanue).

B npsiMoM pa3BUTUH MOJIOAOW OpPraHU3M, POAUBIIMNCA U3 SUYHOM CKOPIIYIBI MJIM TOJBKO YTO
POJMBILIUICS, HUYEM HE OTJIMYAETCS OT B3POCIOr0 OpraH1u3Ma, OHU OTIMYAIOTCS TOJIBKO MPONOPLUSIMHU
TenocioxeHus. Takoe pa3BUTHE CBOMCTBEHHO MHOTMM >KMBOTHBIM U JTHOJISIM.

TpanchopMupoBaHHOE Pa3BUTHE MPOUCXOAUT IMyTEM OOMEHA OJHOW WM HECKOJBKUX JIMYMHOYHBIX
dbopM, COBEpIIEHHO HE TMOXO0XHX Ha B3POCIbIE OpraHu3Mbl. Pa3ButHe meTamopdo3amu MIIUPOKO
pacnpoCTpaHEHO Yy MPEICTaBUTENEH pa3iIMuYHbIX BHUIOB JKUBOTHBIX (KUIIEYHONOJIOCTHBIE, IJIOCKUE,
OKpYTJIbIe, OBIITKOOOpa3HbIe, YICHUCTOHOTHE, 3€MHOBOIHBIC U JIP.).

OpnHolt U3 0CcOOEHHOCTEH MOCTAIMOPHOHAIBHOTO pa3BUTHSA SIBISIETCS POCT opranusma. Poct-3To
KOJIMYECTBEHHOE U3MEHEHUE pa3Mepa, Beca OpraHusma.

Poct oprann3MoB A€t Ha 1BE IPYIIIBI: OTPAHUYEHHBIA U HEOTPAHUYEHHBIN pOCT. beCKOHEUYHBIN pOCT-
3TO POCT OpPraHU3MOB JI0 KOHIIA HMX >KU3HH, XapaKTEPHBIH IS MOJUTIOCKOB, CKOPIIMOHOB, PBHIO,
MIPECMBIKAIOIIUXCS, 36MHOBOIHBIX U JPYTUX KUBOTHBIX.

OrpaHu4eHHbII pocT-HAOII0AaeTCA U MpeKpaIiaeTcs 10 TeX Mop, MokKa pocT OpraHu3Ma He JOCTHUTHET
ornpezeneHHoro Bo3pacta. OH XxapakTepeH JUIsl HACEKOMBIX, IITHII, MIEKOMUTAIOIINX.

OO1men3BecTHB €AMHUYHBIE OOIIMe 3aHJANBHOCTH pocTa. Cpeau TeX, KTO Yy4YacTBOBAl B HX
HCCIIEIOBaHUH, 0CO00 MOXHO Ha3BaTh aMepHKaHcKoro 3oosora K. MaiinoTta, pycckoro ydenoro U.
[IImanberayseHa.

Ha HayanpHBIX CTanusx OHTOreHe3a pocT 0oco0ell MPOHCXOAUT B YCKOPEHHOM TeMIle, a B
JABHEUIIIEM OH TIOCTENIEHHO YMEHBIIIAETCs, M Ha Pa3HBIX dTanaxX pa3BUTH TEMITBI POCTa HE MOTYT OBITh
OJIMHAKOBBIMU. B OHTOreHe3e poCT M pa3BUTHE CUYUTAIOTCS COMyTCTBYIONIUMHU W HECYIIECTBYIOIIMMHU
aBieHUsIMU. Ho Ha pa3HbIX CTaAUSAX OHTOT€HE3a UX COOTHOILIEHUE HEPABHOBECHO, T. €. €CIIM HA OJJHOMI
CTaJMU SIBJICHUE pOCTa MpeobiajaeT Hall pa3BUTHEM, TO Ha Apyroi-HaoOopoT. Bo3pacTtHol nepuos y
Jqroiell HayMHAeTCsl C POXJAEHUs peOeHKa W MPOJOJIKAeTCs A0 IMOJIOBOTO CO3pEeBaHMA, T. €. [0
obpa3zoBaHusi MOJOBBIX KiIeTOK (12-15 mer). Ero pasmenstoT Ha HECKOJBKO JTamoB: MIIAJCHEI]
(TpYIHUYOK), SICITH, MAJIBII, TOJPOCTOK | T.J. (Ta0nHIa).

B nerckom opraHuzMe TeMIl pocTa HUIET HEPAaBHOMEPHO-UYEPEAYIOTCS MEPUOJIbI 3aJepKKU pocTa ¢
NEepUOJIOM YCKOpEeHHOTro pocTa. Hanbomnee OBICTpHIN pocT AeTeit Ha0Io1aeTcs B MePBBIN T0/1,KOTa ero
TeNno ymiuHsercda Ha 23-25 cMm. Ha BTOpoOil roj TeMibl pocTa HEMHOIO CHUXKAIOTCS, HO BCE K€ OH
JEPKUTCS HA BBICOKOM ypoBHe 10-15 cM; Ha Tpetwmii rox 8 cM, 10 4-7 neT BelpacTaeT Ha 5-7 cM B IrOJ.
B mnaamiem mkoiasHOM BO3pacTe pOCT HECKOJIBKO 3aMENJIAeTCs, BbhIpacTas Bcero Ha 4-5 ¢cM B rog. A
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Korja aeBouykam ucrnonnsercs 11-12 ner, manpunkam 13-14 net, TemMi UX pocTa CHOBAa yBEIUYUBACTCH,
YBEJIMYMBASACH 10 7-8 CM B roJl. DTO HA3bIBAE€TCs MPBDKKOM IMyOepraTa. DTO SBJICHUE COBMAACT C
HAYaJIOM I10JIOBOTO CO3PEBaHUs ACTEH.

BwMmecTe ¢ y/UIMHEHHBIM POCTOM JETCKOTO Tela HabI0AaeTcs U yBenuueHue ero Beca. Hampumep,

B IIEpPBBbIC 5 MecsleB Bec peOeHKa y/IBauBaeTCs, a Mo JAOCTHKEHHU | rofia yBenuuuBaeTcs B 3 pasa.
[Tocne nByx net poct Macchl Tena 3amezyisiercs. J{o 10 et cyniecTBeHHON pa3HUIIBI B Macce Tena KOObLT
U MaJIbYUKOB HE HaOIomaeTcs, a y JeBouek B 11-12 jmeT oHa HECKOJBKO yCKOpsieTcs, rmocie 15 mer
MaJIbUUKH OOTOHSIOT JIEBOYEK 110 3TOMY [MOKA3aTeNio, U 3Ta TCHICHIUS COXPAHSIETCS U B lalbHEeHIIeM.
Poct nroneit u )KMBOTHBIX 3aBUCUT OT MHOTHUX SHJAOTEHHBIX U 9K30T€HHBIX (PAKTOPOB.
Poct siBnsieTcss KOJIMUECTBEHHBIM MPU3HAKOM, a CeMs Pa3MHOKAeTCsl MOJUTCHHBIM myTeM. V3BecTHO,
YTO KOJIMYECTBEHHBIE NMPU3HAKU 3aBUCIT OT YCIOBHM cpenbl. PocT opranusma opueHTHpYETCS Ha
TeHeTUYECKUe, PHIOKPUHHBIE, HEPBHBIE W JAp. ycioBus. Kpome Toro, mias HOPMaJIbHOTO poOCTa H
pa3BUTHSI HEOOXOAMMO IOJIHOLIEHHOE NMUTaHuE. B nuie J0mKHO ObITh 10CTATOYHOE KOJIMUYECTBO BCEX
AMUHOKHUCIIOT, HEOOXOMUMBIX opraHuzMmy. Eciu oIHOTO M3 HHUX HE XBaTaeT, POCT MpeKpallaercs,
pa3BUTHE HApYIIAETCs U OpraHu3M ymupaeT. TOUHO Tak ke JIsl SBJICHUS POCTa OYEHb Ba)KHAa POJb
BUTAMUHOB, OCOOCHHO BHUTaMHHAa A-peTuHola, BUTamuHa J| — kanbuudepomna, rpynmnbsl BUTAMHUHOB
rpynnsl B. Jns HopManbHOro pocta HEOOXOIMMBI TAK)XKE MUHEPAJIbHBIE BELIECTBA U MUKPOIJIEMEHTHI.
U3 daxTopoB cpeabl, BIUAIOIMINUX HA POCT U Pa3BUTHE, MOKHO CKa3aTh - KUCIOPOI, TEMIIEpaTypa, CBET.
EnuHcTBeHHAs poib CBeTa Ui POCTa OpraHu3Ma 3aKIIYaeTcsi B TOM, YTOOBI O00ECIeYHTh CHHTE3
BUTaMuHa /1.

Poct opranuszma peryaupyeTrcss TOPMOHOM TUNO(PHU3a-TOPMOHOM comaroTponuHa. ['opmon
CoMaTOTpONUH TakKe BBIAENSETCS BO BpeMs IUIOAHOTO Pa3BHUTHA, HO €ro JAeicTBHE HaOIIogaeTcs
TOJIKO B MOCTAIMOpHOHaNbHOM Miepuoze. [Ipu oTkiioHeHUH (YMEHbIIEHUU I YBEIUUEHUN) CKOPOCTU
CHUHTE3a TOPMOHA COMATOTPONUHA TUMOPU30M HapyllaeTcss pocT venoBeka. Hampumep, B JeTCkoM
Bo3pacTe runous runoyHKIUs >Keae3bl, TO €CTh CHUHTE3 TOPMOHA B HEJOCTaTOYHOM KOJMYECTBE,
MPUBOJIUT K TUNO(GU3APHON KapIMKOBOCTH-HaHU3MY. [Ipy HaHW3ME POCT OpraHu3Ma 3aMesIseTcs, HO
OTHOCHUTEJIbHOE COOTHOLIEHHE Pa3BUTHSI OTJEIIOB OpraHu3Ma He MeHseTcs. ['uneppyHkuus runodpusa,
TO €CTh CHHTE3 TOPMOHa B HU30BITKE, MPUBOJUT K TUraHTH3My (pocT OGornee 2 wmetpoB). Ecmu
runep@yHKIMg TropMOoHa THUNopU3a NPOUCXOAUT TOCIE NPEKpalleHUsT pPOcTa OpraHu3Ma, TO
HaOJr01aeTCsl Ype3MepHOe pa3pacTaHue, YBEIUUEHHE HEKOTOPBIX OPTaHOB YEJIOBEKa, HallpuMep, pocT
nanblieB pyK, MIKMIIEK, JTua. Takoe sIBJIeHHE Ha3bIBAIOT aKpPOMETAINEH.

[elicTBUe TOpMOHA COMATOTPONMHA YCUJIIMBAETCA B TE€X ClIydasiX, KOIrJla 3TO TOPMOHBI IIUTOBUIHOMN
’KeJe3bl. DTH TOPMOHBI YCHJIMBAIOT SIBIEHUE OKUCIIEHHS B MUTOXOHJPHUSX M NMPUBOJAAT K YCHIICHUIO
sHeprerudeckoro odbmena. Ilox aelcTBHEM THPOKCHMHA — TOPMOHA KaJbLIMHUPOBAHHOM >Kese3bl
MOBBILIAETCS MOTPeOIeHNe TKaHSIMH TII0KO3bl. [Ipu ynaneHuu IUTOBUIHOM JKele3bl MOJIOJHSIKA B
opraHuzMe HaOJI0/aeTCsl YrHETEHHE OCHOBHOIO OOMEHa M IIOJIOBOIO CO3PEBaHUS, CHMXKAETCs
pa3paXUTENbHOCTh LEHTPaIbHOW HEPBHOM cUCTeMbI, 3ameisieTcss (opmupoBaHue pediekca. Y
JIOJIel pa3BUBaeTCs 0OJE3Hb KPETHHHU3MA, €CIM TUNO(YHKIMS IIUTOBUTHON Kelle3bl HaOIogaeTcs B
JIETCKOM Bo3pacTte. XapaKTepHu3yeTcs ICUXUYECKON HETTOITHOIIEHHOCTRIO, 3a/1IEPXKKOM POCTa U MTOJIOBOTO
pa3BUTHS, JUCTIPOTIOPLIUEH PA3BUTHS OTAEIIOB Tela (KOPOTKUE U TOJICThIC TPyOUaThie KOCTH).
Axcenepanus (naT. acceleratio-yckopeHue)- y 1eTei U MOJAPOCTKOB-YCKOPEHUE POCTa M Pa3BUTHS. 3a
nocienuaue 100-150 ner HabiromaeTcst yckopeHHe (PU3HOIOTHYECKOrO CO3PEBAaHUS M COMATUYECKOTO
pa3BUTHS AETEN U MTOJPOCTKOB.

Ileprion monoBoro cospeBaHMsi (PENpPOAYKTHBHBIN) HauumHaeTcs y aeBouyek B 11-13 ner, y
MaJIbuuKOB B 12-14 ner. ENMHCTBEHHBIM €€ MPU3HAKOM CUMTAETCS MEPBOE MOSBJICHUE MEHCTPYaLUHU Y
JIEBOYCK, a Y MaJIbYMKOB-TIOJUTIONMS, TO €CTh HEMPOU3BOJIBHOE BBIJIEJICHUE CHEPMbl MPU 3aChIIaHUU
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HOYBI0. PenpoiyKTUBHBINA NEPUOa OAPA3ACIACTCS HA EPBbIA pENPOyKTUBHBIA EPHO - 10 35 JIeT,
MOCJIETHUM PEenpoyKTUBHBIN TTeproi-10 36-55 (60) ner.

Jlaxxe B mepBbIil peNPOTyKTUBHBIN IIEPUOJT OpraHU3M YeJIOBEeKa MPO0JKaeT pacTH Aajsblie - 10 18-20
7eT. B 3TOT MOMEHT pa3BHBAIOTCS M CO3PEBAIOT €ro TOCJCIHUE TOJOBBIC MPU3HAKH, (HOPMHUPYyETCs
ocanka (Koncrutyuus). OkoH4aHHe penpoAyKTHBHOTO EPUOA CBSI3aHO C HACTYIJIEHUEM MEHarays3bl
(kMMMakca) y JKEHIIUMH, OCTAHOBKOM CIIEpMAaTOr€He3a y MY>KUMH. Y MHOTHX JIIOJEH B 3TO BpeMs
MOJIHOCTBIO COXPAHSIETCSI CHOCOOHOCTh K NPO(eCCHOHaIbHOMY TpPYIy, pa3BUTa NaMsTh, aKTUBHA
KU3HECTIOCOOHOCTh. FOBEHUIIBHBIN IEPUO B CBOIO OUEpEIb JEIUTCSA HAa HECKOJBKO ATAIoB: 1. mepBblii
Mecsll JKU3HU peOCeHKa MIiaJeHueckui mnepuona. PeOeHOK mnpoaomkaeT NPUHUMATh MOJIOKEHUE
SMOpHOHA, XapaKTepHOE [Isi BHYTPUYTPOOHOro paszBuThs. YacTo Ha 3TOH cTaguM pocTa peOEHOK
HaxXOJIUTCA B COCTOSIHUU CHA. 2. MJIAJCHYECKUU nepuo (Ieproa OT Mecslla J0 rojaa). ITOT MEepHoI
XapaKTEepU3yeTcsi aKTUBHBIMM HM3MEHEHUSMH B JIBUTATEIbHOM cucTeMe. B KOHIe mepBoro mecsua
peOCHOK BCE €IIIe MBITACTCS BHITPSIMUTH HOTH; B 1,5 Mecsiia peOCHOK MOKET IMOAHSTH U JICPKATh TOJIOBY;
6 MecsleB - ATO Bpems, Korja OONBIIMHCTBO JETed ydarcs CUIEeTb, U B TEPBBIA TOJA KHU3HU
OOJIBIIMHCTBO W3 HUX JCNAIOT CBOM IepBbIe maru. [Icuxuka pebeHka pa3BuBaeTCsl OBICTPHIMH IIATaMH.
Ha BTOpOM MecsIle KU3HH MOXHO HaOMIOAaTh MEpBbId cMeX pedeHKka; B 4 Mecsa peOeHOK CMOKET
pasinuaTh JIIO/ICH, 3aXBaThIBask IPEAMETHI M JOCTaBasi UX B POT; yepe3 6 MECAIEeB MPUXOIUT IOHUMAHNE
OTIIENbHBIX OB U ¢pa3. Beicokas ¢u3nyeckas akTUBHOCTh Ha MEPBOM TOAY KU3HU yCHIIMBACTCS U
HOpMau3yeT paboTy HEpPBHOW CHUCTeMBbI. [l TpaBHIBLHOTO pa3BUTHS PEOCHKA B 3TOT TEPUOJ
JKeJaTeIbHO COOJII0/IaTh MOCTENEHHOE MOBTOPEHUE U MOCIEN0BATENbHOCTh. ClieayeT OTMETHUTD, YTO
BO3pACT TOSBJICHHUS OMPENEIEHHOTO HAaBBIKA-CYTy0O WHIMBUIYAIbHBIA MPOIECC, T. K. ITO JHUIIb
cpenHue rpaHulbl. 3. PaHHee neTCTBO-IEPHOJ OT OJHOTO A0 Tpex JieT. PaHHee NeTcTBO-BaKHEUIIUI
sTan (U3MYECKOTO M TICUXMYECKOTO Pa3BUTUS peOCHKA, XapaKTEPU3YIOIIHUMCS aKTUBHBIM POCTOM,
3HAKOMCTBOM C THILEH 7S B3POCTBIX, POPMUPOBAHUEM TAKMX OCHOBHBIX JJMUYHOCTHBIX KAueCTB, KaK
CaMOCTOSITENIbHOCTh, CTPEMJICHHE K CAMOOIICHKE, CaMOBBIpakeHue. B 3ToM Bo3pacTe peOeHOK Jemaet
MepBBIE MOMBITKH OMPEAETUTh CBOE MECTO B 3TOM MHUpE, MPUOOPETAET HABBIK )KUTh BCEM CIEKTPOM
YyBCTB, JOCTYIHBIX YeI0BeKYy. Ha 3TOM 3Tamne oBiiaiecHre HOBBIMU HABBIKAMH ITPOUCXOIUT B IIPOLIECCE
MOJApaXkaHus B3pOCIbIM. 4. MIKOJIBbHBIA Bo3pacT-niepuoa otT 7 1o 17 mer. LlIkonbHBINA epruoa MOKHO
pasnaenuts Ha: * pannuii (7-11 ner); * cpeauuii (Manpuuku: 11-15 net; neBouxu: 11-14 ner); * B3pociblit
(15-17 net). Ha panHem stare JeTH OBJaICBAOT MHUCbMEHHOU PeUbio, GOPMHUPYETCS KOJUIEKTUBH3M,
HABBIKM HAXOXKJICHUSI B OOIIECTBE, 3HAKOMATCS ¢ OKPYKAIOIIUM MUPOM, (POPMHUPYETCS TIEPBBIA OMBIT
B3aMMOJIecTBUS. J[Be Apyrue CTauu XapakTepusyroTcs ObICTPOM MHTEHCHBHOCTHIO (PU3MUECKOro U
MOJIOBOTO PAa3BUTHS. 5. MOAPOCTKOBBIA epuoA-nieproa pazputusa ot 17 no 21 roga. Ha nannom srane
ATO CBS3aHO C pean3alieil MPUOOPETEHHBIX HABBIKOB B MPAKTUYECKON KU3HU

3akperuieHue HOBOM TeMbl: 20MUH.

5.5. Harasiiabie mocoomsi: MyJIbTUMEIUHHBIN TPOEKTOP (Mpe3eHTalus).

5.6.0cHoBHas auTEpaTypa:

1.MenuuuHabIK FeHeTHKA : MEJI. YUWIIUILENIep MEH KOJUIeDKICpPre apHalIFaH OKYJIBIK = MeIUIIMHCKas TeHeTHKA
: yueOHHK it Men. yumnuin u kosuiemkeit / pen. H. I1. boukos; ka3zak tinmine ayn. b. H. JlrocenOekoBa. - M. :
I'D0TAP - Menua, 2015

2. Ilexos, A. I1. buonorusi. MeaunuHckast OMONIOTHs, TeHETHKA U TlapazuToiiorus [Tekcr] : yaeOHUK 171 By30B /
A. Il IlexoB. - M. : I'DOTAP - Memma, 2012. - 656 c.

3. Axynenko, JI. B. Buonorus MeaMuuHaIbIK TeHeTHKa HerizaepimMen [Tekcr] : Men. y4wiuineilep MeEH
KoJUIe[pKaepre apHanral okynblK / JI. B. Axynenko, W. B. Yrapos ; kazaxk Tinine ayn. K. A. Ectemecosa. - M. :
I'DOTAP - Menua, 2016. - 416 6er ¢

4. Bypynoetoga, K. K. I'enernka Herizaepi [MaTiH] : okynbik / K. K. Bypyn6etosa ; KP BFM. - Anmartsr : [{ayip,
2013. - 264 Ger. c.
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5. Komraesa C.K., HIsaneiicoa [.I1., McmanmoBa A.A. Monekymnanslk OHOIIOTHS, MEAUIIMHAIBIK TeHeTHKa. OKY
Kypaisl. , 2019

6. Kasemmber, [1. MenumuHAIBIK kKoHE OWOOTHSUTBIK TEPMUHACPIIH TyciHmipMe co3airi. T. 1 [MotiH] : ce3mik /
I1. KazemmberT, JlaneHos, A. JKakanos. - Actana : JXXKIIC "Mennnuraansik Pagnodnonorus eumsivu Opransrsr”
; Anmatsl : OBepo, 2014. - 220 6et. C

7. Heroccbaym, P. JI. Menuuunansik reneruka [Texct] : oKy kypaisl / P. JI. Heroccbaym, P. P. Mak-HMunec, X.
®. Bumumapg; opeic Timiameri pen. H. I1. boukos ; Kazak timine ayn. A. A. Tepedekos. - M. : [DOTAP - Menua,
2014. - 528 6eT. +31. onT. auck (CD-ROM)

HNurepHeT-pecypc:

1. Wenepa, JL.II. MonekynspHas Ouojorus: OJEKTpOHHBIH ydeOHuk. - Kaparannma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekynspHas Ouonorus kietku : B 3- tomax: [lep. ¢ anrn.. T. 1/ B. Ansbepre, . bpeit, JIx. JIprouc, M.

Pa¢pdu, K. PoGepre, k. . Yorcon. - M.-Uxerck: HUIl "Perynsapnas u xaorndeckas auHamuka"', WH-T
KOMITBIOTEPHBIX HccienoBanuii, 2013. - 808 c. http://rmebrk.kz/
3. 3mopoBbe U reHoGOH ] HAllK B coBpeMeHHOM Mupe. [IpeBenTrBHas npoduiakTrka [TekcT] : Mex. Hay4HO-

npak. koH(pepeHnus "CoBpeMEeHHBIE aCIIEKTHl METUITMHBI U (hapManuu: oOpa3oBaHHe, HayKa M MPaKTHUKa" TIOCB.
40-neruto co maaa obpazoBanus FOKMA 11-12 oxtsa6ps 2019r. / FO. M. Mycaes, XK. K. XXymabekoB [u ap.] //
Becthuk FOKMA = OKMA xaGapmisicel. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

IoaBeaenue uToros ypoka: 20MuH.

5.7. KontposabHble Bonpockl (00paTHasi CBA3b)

. HazoBuTe 3Tansl u 3Tansl oHTOreHes3a’?

. Uto BbI 3HaeTe 0 sABICHUAX (az?

. Ponb MeMOpaHBbI B )KU3HH KIIETKU.

. Posib iuTockenera. Perynsamust KI€TOYHOTO IUKJIA.

. MeTop1 1aG0paTOPHBIX UCCIIETOBAaHHMI HACTIEICTBEHHBIX OOIE3HEH.
. Tumbl HACIIEICTBEHHBIX MPU3HAKOB

. 'eHeTnueckuii KOJ U €ro CBOKCTBA.

. Ctpoenue u (QyHKIIMH XPOMOCOMBI.

. XpOMOCOMHBIE 0OJIe3HH U CIIOCOOBI MX MPODUTAKTUKH.
10. 'eHOMHBIC MyTAaITHH.
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Nel2 3ansiTue
5.1.Tema: OcoGeHHOCTH penpoayKIMH yenoBeka. OxpaHa pernpoyKTUBHOTO 3710POBbsI YEIOBEKA.
KosanuyectBo yacos: 34.135MuH.
5.2. Heab: PacckazaTh 0 akceneparys pocTa U pa3BUTHE JIETEH U TIOJPOCTKOB.
5.3.3agaumn o0yuenus: 3HaTh 0 0OCOOEHHOCTSIX PENPOAYKLIUN OpPraHU3MA.
Opranu3auoHHBIN NePUOA: 5 MUH.
[TpoBepka nmoceraeMocT 3aHATHIH 00yYarOIIUMUCS.
[TpoBepka rOTOBHOCTH O0YYaIOUINXCS K 3aHATHSIM.
IIpoBepka 3HaHuil 00y4arOMIUXCA MO NPoiiIeHHOoH Teme: 50 MUH.
OO0bsicHeHHe HOBOTI'O ypoka: 40 MuH.
5.4.Te3nc Teopum: OOHUM U3 BAKHEHIIMX KOMIIOHEHTOB 3/J0POBbs SIBISIETCA PENPOAYKTHBHOE
3mopoBbe (reprodutcio - BOCHPOM3BOACTBO, BOCHpPOM3BOjCTBO). B  Konctutymmm PecryOmmku
Kazaxcran yka3aHo:"0pak u ceMbsi, pOIUTENN U PeOCHOK HAaXOIATCS MO/ 3alUTOM rocynapcrsa’.
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PenponyktuBHOe 3710poBbe, MO ompeneneHuto BO3, - 3T0 He TOIBKO OTCYTCTBUE O0JIE3HEHHOTO
COCTOSIHUS MJTM HAPYIIICHUE TTOJIOBOW CUCTEMBI, €€ (YHKLUH U MPOIECCOB, HO M IPOLIECC MOTHOLEHHOTO
3JI0POBbS, T. €. 3aKAJEHHOI0 OPraHM3Ma, pa3BUTOr0 MBIIIJIEHHS, BO3MOKHOCTH MPOJOJKEHHsS POAa B
COLIMAJIbHO MTPaBWJIbHBIX YCIOBUSX.

PenponykTBHOE 370pOBbE 3aBUCUT OT YCJIOBUH JKU3HHU, IUTAHUSA, SKOJOIMH, TIE€HETUYECKOMN
HACJIEICTBEHHOCTH, a TAKXKE OT pabOTHI pepOTyKTUBHOTO 37I0POBbSI M €0 OXPAHBI.

K yciayram oxpaHbl penpoyKTHBHOTO 3/10pPOBbsl OTHOCSTCS: )KEHCKHUE KOHCYJIbTAllUOHHBIE LIEHTPBHI,
pPOAMIIBHBIE ITYHKTBI, LIEHTPbl IUIAHUPOBAHMSI CEMbH, HOJUKIMHUKA B CEIbCKOW MECTHOCTH,
¢enpauepckue MyHKTHI U JIp.

HayuHno-meronuueckyto momompb ciayxk6am LleHTpa penpoayKTHMBHOTO 310pPOBbsS OKa3bIBaIOT
PecnyOimkaHCcKuii TIGHTP OXpaHbI 3A0POBBS MaTepH U pPeOCHKA, aKyIIEPCKHE W TMHEKOJIOTHYECKHE
Kaeapbl MEIULIMHCKUX YHUBEPCUTETOB.

YCIIyTU PENPOAYKTUBHOIO 3/JOPOBbSI:

o0ecrieyeHre HOPMAJIbHOI'O MPOXOXKAEHUS POJOB U NMPABUIBHOIO MPOXOXKIAEHUS NEepHoja TPyIHOTIO
BCKapMJIMBaHUs 11OCJIE POJIOB;

npodUIaKTUKA U JeYeHHEe 3a001eBaHUH MTOJIOBBIX OPraHOB;

Ha mexnynapoanoii Kanpckoii koH(MepeHIIH 110 YUCICHHOCTH HaceaeHus B 1994 roay ycTaHOBICHBI
CJIeAyIOLIME IIPpaBa YeloBeKa:

paBHONpPaBUE MOJIOB;

HaJINYMe BO3MOXHOCTH CO3/1aHUs OpaKa U CEeMbHU:

HaJIMYue MpaBa Ha JIMYHYIO U CEMEIHYIO KU3Hb:

BO3MOXKHOCTh CAMOCTOSATENBHO pelllaTh, CKOJIBKO HEOOXOJUMO UMETh JI€TEH B ceMbe:

paBo Ha 0Opa30BaHME U 3HAHUE MEIULIMHCKON MHPOpMAIIH.

LENbI0 LEHTPOB PENPOLYKTUBHOIO 3JI0POBbsl SIBIISIETCA IUIAHWPOBAHME CO3/JaHUA CEMBU U
IPEIOTBpPALEHHE PUCKOB BO BpeMsi O€peMEHHOCTH:

npodHIaKkTHKA OAPOCTKOBON OEpEeMEHHOCTH:

[IpenoTBpatieHre O0€peMEHHOCTH 1ocie 35 JeT:

HEOXHJlaHHass OepeMeHHOCTh (OmacHble MCKYCCTBEHHBIE POIMHKHM). Bce 3TO MO3BOJIMT CHU3UTH
MaTEPUHCKYIO U UHBAIUJIHOCTb, CHU3UTh JAETCKYIO CMEPTHOCTD.

K MyXCKHM TE€HUTaJIUsAM OTHOCATCS: SMYHUKOBAs JKeJe3a, MOYEBOW IMy3bIph M3 IMpeAcTaTeNbHON
JKeJe3bl, a K )KEHCKUM - MaTKa, MaTOYHbIe TPYObl M SMYHUKHA. Hapy>KHbIE TOJOBBIE OPTaHbl MY>KYHH
COCTOAT M3 TOJIOBBIX OPraHOB M MOIIOHKH, a Y JKEHIIMH - U3 OOJIBIIMX M MAalbIX IOJIOBBIX TYO,
BJIAraJInIa.

[To mepe pocta W pa3BUTHS Y MOIPOCTKOB HAYMHAIOT TPOSBIATHCS IIOJIOBBIE MPHU3HAKH. ITO
MPOUCXOIUT U3-3a aKTUBHOM (QYHKIMY KeJle3 BHYTpeHHEH cekpelnu.B aToT nepuo/1 Bo BceM opraHusmMe
POUCXOJAT OOJNBIINE U3MEHEHHS. Y MaJIbYMKOB pacTeT 60poa-ychl, Ha MOAMBIIIKAaX U Maxy Toxe. B
00JacTu TOpTaHW HaYMHAET TOMUTHCS XPSIIEBON HApPOCT, MEHseTCsl TeMOp royioca. Y J€BOYEK pacTyT
ArOJUIBI U Oelpa, pacTyT TpyAHbBIE >Kele3bl, PACHIMPSIOTCS Ta30Bble KOCTH, PACTET IIEPCTh Ha
noAMBbIIIKax U naxy. [lonosoe co3peBanue.

[TonoBoe co3peBanue obecrieunBaeTCs YHIOKPUHHON M HEPBHOM cMcTeMaMH. JTOT MEPHOJ] HAa3bIBAETCs
NepexoIHbIM WU MyOepOaTHbIM nieproaoM. [losoBoe co3peBanue y neBouek HaunHaercs B 9-10 ner, a
y Manp4uuKoB-B 12-14 net. CekcyanbHO AEBOYKHU CO3pEBAIOT B 16 JIeT, a MaJIbUMUKK CO3pEBAIOT B 18 jeT.
[TpexpaieHre noa0BoOH AeATeIbHOCTH Ha0MI0AaeTcsl y *KeHIIUH B Bo3pacte 40-50 neT, a y My’>K4HiH B
Bo3pacte 65-70 ner.

CpokH TOJIOBOTO CO3PEBAaHUS y KaKIOro uesoBeka pasHble. OHU 3aBUCAT OT MHOTHX (DaKTOpOB:
HACJIE/ICTBEHHBIX, OBITOBBIX, COLIMAIBHO-IKOJIOTUYECKUX, a TAKXKE OT COCTOSIHHS 30POBBS, KJIMMaTa U
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np. [Tox BIusTHUEM pa3IMYHBIX HEOIArONMPHUATHBIX (DaKTOPOB MOXKET HAOIIOAATHCS 3aIeP)KKa TOJIOBOTO
Pa3BUTHS WIH Pa3IMYHbIEe U3MEHEHUSI B Pa3BUTHUU.

B roxxHbBIX pernonax Kazaxcrana 1mosjgoBoe pa3BUTHE JIEBOYCK U MATBYMKOB IIPOUCXOIUT PaHbIIIE, YEM B
CeBEpHBIX peruoHax PO.

buosiornyeckuii Moyl He JAEJIaeT 4YEJOBEKAa HU MY>KUMHOM, HM YKECHIIUHOW. bHosiornyeckure cBoiicTBa
JIOJDKHBI  JIOTIOJHATBCA  CEKCYaJIbHO-TICUXOJIOTHYECKUMHU  XapaKTEPUCTUKAMH, PpPEaTU3yeMbIMU MpHU
MOJIOBOM pa3BUTHU. DOpMUPOBaHHUE MOJIOBOIO MHCTUHKTA OCYIIECTBISETCS MOCTEIICHHO, YTO OYCHB
CHJIbHO HAOJII0/1aeTCs TP TIOJIOBOM PAa3BUTHH.

®DakTOpPHI, BIUAIOIINE HA PEPOTYKTUBHOE 310POBbE.

®dakTopamMu, BIUAIOIIMMU Ha PENPOIYKTHBHOE 37I0POBBE, SBISAIOTCS BpPEAHbIC MPUBHIUYKH (KypeHHE,
AJIKOTOJIb, HAPKOTHYECKHE BEIIECTBA), PAHHUE IOJIOBBIE KOHTAKThl, BEHEPHUYECKUE 3a00JIeBaHUS U
nH(pEeKIMOHHbIe 3a00JIeBaHUS MAaJOro Ta3a, OKa3bIBAIOIIME MaryOHOe BIUSHUE Ha PErNpoayKTHBHOE
3/I0POBBE.

Kypenue ouenp maryOHO BIHSIET HA )KEHCKYIO U MYKCKYIO PETIPOIyKTUBHYIO cucTeMmy. JlokazaHo, 4To
HUKOTHH HapymaeT (yHKIIMH MOJIOBBIX OPTAHOB, IMTOJOBBIX KIIETOK.

Ecnu GepeMeHHasi >KEHIMHA KypUT , S OTpaBisieT ee uepe3 IulaneHTy. [ledenp miona emie He
chopMUpOBaHA U HE MOXET 00E3BPEKMBATH IMOCTYIHUBINUE SABI. TakuM o0pa3oM, OH TPOAOJIKAeT
HaKaIIuBaThCs B opranu3Me. KypeHnue cHukaeT coaep)kaHue reMorioOnHa B KPOBH, MO3TOMY ILIOJ
CTpajaeT OT HEJ0CTAaTKa KUcaopoaa. B TakoM cityuae cHauasa nmoBpexaacTcsi HEpBHas cUCTeMa IJ10/1a.,
KaK CJICJICTBHE, pa3BUTHE peOCHKA CO3PEBACT.

BrersicasieTcst, 4TO aikoroyib MaryOHO BJIMSIET Ha IOJOBOE CO3pEBaHHE. YTNOTpeOsaeHHe OOJBIIOTO
KOJIMYECTBA AJIKOTOJIS CHUYKAET aKTUBHOCTD MOJIOBOM CUCTEMBI Y MY>KUMH AK€ B MOJIOZIOM BO3pacTe, a
uHor1a ¥ rucuezaeT. OCHOBHAS W3 MPUYMH MYKCKOTO OECIUIOIU-UYpEe3MEPHOE YIOTPEOICHHE alTKOTOJIS.
[TonoBbIe KIIETKM MYKUYWH OUY€Hb YYBCTBUTEIBHBI K BO3JICHCTBUIO alTKOTOJIS, U3-3a AIKOTOJIsl MOTHOaeT
0OJIBIIIOE KOJMYECTBO CIIEPMATO30MJI0B, CHHUXKACTCS BEPOSTHOCTh OIUIOAOTBOpeHUs. Bpemnoe
BO3/ICIICTBHE AJIKOTOJISl HA OPTaHU3M KEHIIUH erle Oonbiine. B HUX Hapymaercs GyHKIHS SUYHUKOB U
ITOJIOBBIX JKEJIE3.

YenoBeuecTBO 0OpaTUIO BHUMAHKE HA TO, YTO OT MOSBJICHHS HAYKH O HACJIEICTBEHHOCTHU - T€HETHKH-
MMOTOMKH JIFOJIEH POXKIAIOTCA HHBAMIaMU. IMEHHO TO3TOMY JIpEBHUE 3aKOHBI 1 00BIYal Pa3HBIX CTPaH
3ampeniany  yrnoTpeOlieHne alkoroiss BO Bpems Opaka. YCTaHOBJIEHO, UYTO pOJBI JeTeil ¢
OTPAaHUYEHHBIMH BO3MOKHOCTSIMH, a0OpPThl U MEPTBOPOXKICHHBIC JETH B OOJIBIIMHCTBE CIydaeB
HAXOJMIIUCh B TIEPUO/I MTPA3AHUKOB HACETICHHS.

Cepbe3Hble TPUYMHBI ISl OIUIOAOTBOPEHHUS BO BpEeMsl WHTOKCHUKAIIMM TaK)Ke€ BO3HUKAIOT TMIPH
YOOTPEeOIECHUH AIKOTOJISI TOJBKO OJHUM U3 POAHUTENEi. AJKOToNb JIETKO MPOHUKAET Yepe3 MaTKy B
IJI0J, TIOMANaeT B KPOBEHOCHBIE COCYIbl W OTPABISET PAa3BUBAIOIIUICS TUIOJ, YTO TPUBOIUT K
BBIKUIBIITY WK MPEKIEBPEMEHHBIM pOJiaM, TPUBOAUT K HU3KOM Macce Tema, 3aJepKKe JaTbHEeHIero
pa3BuTHsl peOeHKa. MOJOJIBIM JIIOASM Jydllle He 3a0bIBaTh, YTO OTBETCTBEHHOCTH 3a IOCIIEICTBHS
pPaHHETO MOJIOBOTO aKTa PacpOCTPAHIETCS HA OOOHX.

Pannee Hauaso MoI0BOro aKTa 0OCOOEHHO OIMACHO JJISI OJPOCTKOB.

Pucku, Bo3HUKaOIIKE B CBSI3U C PAHHUM CEKCOM:

MOIPOCTKOBAsE OEPEMEHHOCT;

HapyILIEHUE 3/10POBbS;

3a00JIeBaHUs MIOJIOBBIX OPTraHOB;

yrpo3a 37J0pOBbI0 peOeHKa;

3aboneBanus, nepeaarontuecs mososbiM mytem (MIIIIIT), B Tom ynciae BUY/CITA/I.
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W3-3a OTHOCUTENBHOTO ASPUINTA 3AIIUTHBIX AHTUTET Y MOJIOJBIX JIIOJIEH, T. €. HEMOJIIHOM KOppeKIUu
3alIUTHOTO MEXaHW3Ma, OHM CTAHOBSTCA OYEHb BOCHPUUMYMBBIMU K WHQEKIUH, Mepeaaromieincs
IIOJIOBBIM ITyTEM.

B HauuoHanbHBIX 3aKOHAX, MEXIAYHAapOAHBIX IPABOBBIX JOKYMEHTaX M JAPYTUX COIVIALICHUSX
pPENpOAYKTUBHOE MPABO SBIISETCS YAacThbIO IPaB 4YejoBeKa. DTH IpaBa OCHOBAHBI HAa CBOOOIHOM U
OTBETCTBEHHOM OIPE/EIICHUN KOJIMYECTBAa JE€Te A Bcex cynpyroB u oraenapHbelx aun. (HOO,
MexnyHapoanas koHpepeHIus o koymuectBy Haruii 1994r.)

B mporpamme MexnaynapoaHoit ¢enepanuu tianupoBanus cembu (MCDO) yrBepxkaeHa XapTus
MOJIOJIEXH O PETIPOyKTUBHOM IIpaBE.

[IpaBo Ha XU3HB.

[IpaBo Ha MUYHYIO CBOOOTY M O€30MMACHOCTb.

[TpaBo Ha paBeHCTBO U CBOOOYy MPOTUB BceX (OPM AUCKPUMUHAIIUY.

[IpaBo Ha HEIPUKOCHOBEHHOCTh YaCTHOW KU3HU M KOH(UACHIMAIBHOCTD (JIMYHOE TIPABO).
OTHolIeHUE TPaBO HA CBOOOY.

[TpaBo Ha MHPOpMAIKIO 1 0Opa3oBaHUE.

[TpaBo 3akir0uaTh WK HE BCTYIATh B Opak, CO3/1aBaTh U IUIAHUPOBATH CEMBIO.

[IpaBo pemaTh mpodiieMy pOKIAEMOCTH U TUIAHUPOBATH POXKIICHHE PEOCHKA.

[IpaBo Ha MeIUIIMHCKOE OOCITY)KHBaHHUE U 3/IpaBOOXpPAaHEHHE.

ITpaBo Ha HCNONB30BAHUE JOCTUKEHUI HAYYHOTO IIpOrpecca.

[TpaBo Ha cBOOOY y4acTHsl B MOJIUTUYECKUX COOpAHUSIX.

[IpaBo Ha 3amUTy OT OOJE3HEHHBIX U OCKOPOUTEIHHBIX OTHOLIICHUH.

Hapymenune nporexkanust ¢eHoMeHa >MOpHOreHe3a MPUBOAUT K Pa3IMyHBIM JedeKTaM, KOTOpble
Ha3bIBAIOTCS BPOXKIACHHBIMU ITOpOKaMu pa3BUTHs (6akc). [loa Bpok1eHHBIMU TOPOKaMHU Pa3BUTHUS WIN
aKkayJaMM pa3BUTHS MbI IOJpasyMeBaeM MOpP(OJOTHUECKUEe HapyIIEHUs HOPMAJILHOTO CTPOEHUS
opranusma./ITBA Bo3HHMKaeT B OCHOBHOM B pe3yJibTaTe HapylIEHUs IUIOAHOIO (aHTEHATaJIbHOIO)
pa3BUTHSL UJIH, PEKeE, BCIEACTBUE aHOMAJINI anbHeiIIero (opMUpoBaHHs HEKOTOPBIX OPraHOB MOCIIe
poxnaenust (Hampumep, nepexToB 3yOOB, OTKPBHITOrO CEpJIEYHUKA apTepUaIbHOTO OoTayma |
T.11.).Hayka, n3ydatomias yenoBeueckre NOpOKH, Ha3bIBaeTCs TEPATOJIOTHEH, a (PaKTOPHI, BHI3bIBAIOIINE
TH TOPOKH, - TepaToreHHbIMU (axTopamMu.CoriacHO Hay4dHbIM JaHHBIM, B HACTOSLIEE BpeMs
HaceJIeHHe [IMBUJIN30BaHHbIX CTPaH, OJTHON U3 IJIaBHBIX IPUUYUH 3a00J1€BA€MOCTH U CMEPTHOCTH AeTel
paHHET0 BO3pacTa sIBJISIIOTCS BPOKICHHBIE TOPOKU pa3BuTHs yenoseka. I TBA BcTpeuaercs o kpaiiHeit
Mepe y 2-3 MPOLIEHTOB HOBOPOXAECHHBIX; 25-30 MPOLEHTOB NPUYHH, 10 KOTOPBIM MJIQJCHIIBI YMUPAIOT
y>Ke B TIepBble Heienu, Takxke cBsizanbl ¢ 3Toi [ITBA. B Hekotopbix ctpanax (CILUA, SAnonus, 'epmanus
u T.21.) OCHOBHO#M MpUUYMHOI NpeObIBaHMs AeTeHblel B Kazax apnsercabakc. K BposkaeHHBIM TOpOKaM
pa3BUTHUS OTHOCST CIEAYIOLIME U3MEHEHU: AIreHe3Us - TIOJTHOE HeJA0pa3BUTHE OpTraHa, OTCYTCTBUE;
Annaszus He SBISIETCS WIEHOM, HO MOXKET UMETh TOJIBKO OUEHB IJIOXO PAa3BUTOE HAYAJIO;

Bpoxaernas TMrmonia3us-HernoaHOe co3peBanne (HeIOpa3BUTHE )OPraHa;

Bpoxaennas runepTpous-OTHOCUTENFHOE YBETUUYEHUE MAcChl (WM pa3Mepa) OpraHa; BpOKIACHHas
runoTpodus-HaTnIue HeOOIBIION (HEOOIBIIOI) MacChl Tela pedeHKa uith peObeHKa B yTpoOe MaTepu;
Makpocomusi-0osiee JUIMHHOE TeNo peOeHKa;

['eTepomtasus-HapyiieHne KiiacCuPpuKamu HEKOTOPBIX TKAHEH;

OKTONUSA-CMEIIEHNE MECTA YJIEHA, T. €. €T0 PACIIOJIOKEHUE B HECBOMCTBEHHBIX eMy MecTax. Hanpumep,
pacrosoXKeHue MoYeK B MOJI0CTH MaJIOTO Ta3a, PaclojoKEeHUE Cep/lla CHAPY KU IPYJHOU MOJIOCTH;
ATpe3usa-TI0JIHOE OTCYTCTBHE I10JIOIO KaHajla OpraHa WM €CTECTBEHHOTO OTBEPCTHSI,

CTeHo03-CyKeHHe MOJI0r0 OpraHa Wil OTBEPCTUS (CTEHO3 KUIIEYHUKA, CTEHO3 COCY/I0B KJIH);

Cnustaue (causiHue) — CIUSHUE (CIUSHUE)IBYX MOHO3UTOTHBIX OJM3HELOB JIPYT C IPYTOM;
Jucxponus-napyuienue (yCujaeHHe Uil 3aMeIJICHUE ) TeMIIa Pa3BUTHUSI OPraHOB OPTaHU3Ma,
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bakc xnaccupummpyercs B 3aBHCUMOCTH OT TpeIMeTa BO3JICHCTBHS TEPATOTCHHBIX (PaKTOPOB,
pacupoCTpaHEHUsI aKayJIUTOB B OPraHax OpraHu3Ma.

B 3aBucHMOCTH OT mpenMeTa BO3JICHCTBUS TEPaTOreHHBIX (PaKTOpOB paziuyaror: 1) rameronarus —
NopakeHHE ramer. B 3To BpeMs MOSBIAIOTCA HENOJIAJKU C JIBOMHEH, LMKiIonueil (ogHOrIasue),
CHUPEHOMEIIUEH U T.I1.; 2) SMOpHONATUSI-TIOpAKEHHUE TUIoAa OT 16 qHel 10 -8 Henenb;
deTomatus-nopakeHue TIoAa B BO3pacTe OT 9 Helenb 10 poxaAcHus peOeHka. B 3To BpeMst BOSHHKAIOT
Takue Me(eKThI, KaK NajgbHerIee COXpaHeHHE YMOPHOHATILHBIX CTPYKTYP (IepcuctupoBanue) (ypakyc,
KPUIITOPXU3M).

[To Mepe pacripocTpaHEeHHUS B TeJIe OpraHu3Ma JeeKThl MOAPa3IeisatoT Ha: 1) ennHuIHbIC 1ePEKThI —
BCTPEYAIOIIUECS B OJJHOM OpraHe; 2) CUCTeMaTH4YeCKue Je(eKThl —BCTPEYAIOIIUECS B OJHON CUCTEME
OpraHoB; 3) MHOKECTBEHHEBIC JIe()eKThHl — BCTPEYAIOIIMECS B IBYX U O0JIee CUCTEMaxX OPraHOB.
[IpuBenennas kinaccudukanus 1e(HEKTOB OCHOBaHA Ha 3THOJOTHYECKOM IPHUHIUIIE, H B HACTOSIICE
BpEMsI OHHM UCIIOJIB3YIOTCA HE TaK 4acTo. TeM He MeHee, B HaCTOSIIEE BPEMS IIMPOKO MOAAECPKUBACTCS
KJ1accu(pUKaIus 4eIOBEUSCKOro Teja B COOTBETCTBUM C MPHUHIMIIAMH pa3/ieJieHUs €ro Ha aHaTOMO-
¢usnonornueckue cucrembl. Ha 3TOM ke mpuHIMIE OCHOBaHa Kiaccupukanus, mpunsaras XXIX
accambneeit Bcemuphoii opranuzanuu 3apaBooxpanenust (BO3) B 1975 r. OH BBIMISAUT CIEAYIOMUM
o0OpazomM:

Bpoxaennsie 1eheKThl OpraHoB U CUCTEM OPTaHOB:

JlepexThl IEHTpabHOM HEPBHOU CUCTEMBI, OPIaHOB UyBCTB;

AKYJIbI 1IEU U JTULA;

AKayIIbl Cep/IeYHO-COCYAUCTON CUCTEMBI;

HewncnpaBHOCTH BIXaTEIBHON CUCTEMBI;

HeucnpaBHOCTH NUIIEBAPUTENBHON CUCTEMBI;

W3 9K30TreHHBIX TepaTOTeHHBIX (PAaKTOPOB HamOOJIee BAXKHOM CUMTAETCS HMOHU3HMPYIOIIAs paJualivs.
Ecnu sxenmnmHa, y KOTOPOM TOJIBKO YTO OBbUT JABOWHHK (1-6 qHEH), OAMH pa3 B3aMMOJEHCTBOBAJIA C
PEHTreHOBCKUM u3inydeHneM B komuuecTBe 0,1 I'p, To Ha 2-6 Henmene GepeMeHHOCTH TIpU 00TyUYeHUN
PEHTIE€HOBCKUM HM3TyUYE€HHEM B TAKOM KOJIMYECTBE BOSHUKAIOT Pa3IMUHbIE T€PEKTHI.

K k/eTouHbIM MexaHW3MaM TepaToreHe3a MOKHO OTHECTH KojieOaHus MAeNeHUs, MHTpalud U
KJIaCCU(UKALIUU KIIETOK.

3akpenJieHue HOBOM TeMbl: 20MUH.

5.5. Harnsiiable mocoOus: MyJIbTUMEIUIHHBIA IPOEKTOpP (Mpe3eHTalus).

5.6. OcHOBHas JIMTEpaTypa:

1. MeaumuHaIbIK TeHETHKA : MEJl. YIIIHIIEIep MEH KOJUICDKISPTe apHaIFaH OKYJIBIK = MeIuITMHCKast TCHETHKA
: yueOHHMK /i Mea. yurnuin u kosuiemkeit / pea. H. I1. boukos; ka3zak tinine aya. b. H. JlrocenOekora. - M. :
I'SOTAP - Meana, 2015

2. Ilexos, A. I1. Buonorus. MeaunuHckast OMOJIOTHs, FeHETHKA U Tapa3uTosiorus [Tekcer] : yueOHHUK s BY30B /
A. 1l IlexoB. - M. : IDOTAP - Menua, 2012. - 656 c.

3. Akynenko, JI. B. buomorus memuuuHaimblK TeHEeTWKa HeriznepiMeH [TekcT| : Men. ydwiuienep MeH
KoJulepKaepre apHanran okynslK / JI. B. Axynenko, M. B. Yrapos ; ka3ax Tinine ayn. K. A. Ectemecosa. - M. :
I'S0TAP - Menwua, 2016. - 416 et ¢

4. bypyn0erosa, K. K. ['eneruxka neriznepi [MatiH] : okynsik / K. K. Bypynoerosa ; KP BFM. - Anmartst : [Iayip,
2013. - 264 6er. c.

5. KomrraeBa C K., llIsamIeticosa I.11., McmamioBa A.A. MoneKyTainbiK OMOJIOTHS, METUIIMHAIBIK TeHeTHKa. OKY
Kypausl. , 2019

6. KazeimoOer, I1. MeaunuHabIK )koHE OHONOTHSIIBIK TEPMHUHIEPIIH TYciHaipme co3miri. T. 1 [MoriH] : ce3mik /
I1. KazemmoOert, laneHoB, A. XakanoB. - Actana : JKIIC "Meaununaneik Paguoouonorus Feutbivu OpTanbirst”
; Anvartsl : 9Bepo, 2014. - 220 Get. C
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7. Hetoccbaym, P. JI. Mennumuansik reHetnka [ Texcr] : oky xypaunst / P. JI. Hetoccbaym, P. P. Mak-Ununec, X.
®. Bumnapg; opsic tiniageri pea. H. I1. boukos ; Kazak tinine aya. A. A. Tepedekos. - M. : [DOTAP - Meaua,
2014. - 528 6er. +a:1. omrt. auck (CD-ROM)

HNurepHer-pecypc:

1. Usnesa, JL.II. Monexkynspras Ouonorusi: ONeKTpoHHBINH yueOHuK. - Kaparamma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekynsipHast Ouomnorus kietkd : B 3- tomax: Ilep. ¢ anrn.. T. 1 / b. Anebepre, 1. bpeit, [Ixx. JIstouc, M.
Padpdpu, K. Pobepre, Hx. . Yorcon. - M.-Ibkesck: HULl "Perynspras u xaotmdeckass nuHammuka', UH-T
KOMITBIOTEPHBIX UccienoBanuii, 2013. - 808 c. http://rmebrk.kz/

3. 3n0poBbe 1 TeHOPOH ] HaMK B coBpeMeHHOoM Mupe. [IpeBenTuBHas nmpodunaktika [Tekcer] : Mex. HayqIHO-

npak. kKoHdepenuus "CoBpeMeHHbIe aCTICKThI MEUIIMHBI U (hapMaluu: 00pa3oBaHue, HayKa U MPaKTHKA" TTOCB.
40-neruro co ausa obpazoBanus FOKMA 11-12 oktsa6ps 2019r. / FO. M. Mycaes, XK. K. X)KymabekoB [u ap.] //
Bectauk FOKMA = OKMA xaGapmeice. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

IToaBenenune uroros ypoka: 20MuH.

5.7. KoHTpOJIbHBIE BONPOCHI (0OpaTHAasi CBSI3b)

1. ®akTophl BIUAIOLIUE HA PENPOAYKTUBHOE 370POBbE.

. Oco0eHHOCTH PEenpPOAYKIIUU YETIOBEKa.

. Portb MeMOpaHBbI B )KM3HH KIIETKH.

. Ponb nurockenera. Perynsnus KJI€TOUHOTO LIMKIIA.

. MeTop1 1a00paTOPHBIX UCCIIETOBAHUM HACIEICTBEHHBIX O0Ie3HE.

. Tunbl HaclIeICTBEHHBIX MPU3HAKOB

. 'eneTnyecknii KO ¥ €ro CBOMCTBA.

. CtpoeHue u GyHKIUU XPOMOCOMBI.

. XpOMOCOMHBIE 00JIE3HH U CIIOCOOBI MX MPO(UITAKTUKH.

10. 'eHOMHBIE MyTAaIIHH.

O 03O WL B~ W

Nel3 3ansTne
5.1.Tema: OCHOBBI T€POHTOJIOTHH.
KosanuyectBo yacos: 34. 135MuH.
5.2.1leanb: PacckazaTb OCHOBHbBIE TEOPHHM CTapeHHs U MOP(PO(PU3HOIOrHUECKHE XapaKTEPUCTHKU
CTapeHusl.
5.3.3apaum o0y4yeHusi: 3HaTb OCHOBY T€POHTOJINN.
Opranu3anoHHbIN MEPUOA: 5 MUH.
[TpoBepka mocemaeMocTy 3aHATUH 00yJarOIITUMUCH.
[TpoBepka rOTOBHOCTH O0YYArOIUXCS K 3aHATHSM.
IIpoBepka 3HaHMI 00y4arOIMXCH MO NPOHIeHHOH TeMe: 50 MuH.
O0BbsicHeHHe HOBOTO ypoka: 40 MuH.
5.4. Te3uc Teopum: I'epoHTosorust (oT rped.geron u logos — ydeHHe) — Hayka, H3ydaromas
3aKOHOMEPHOCTH CTapEHMsI OPraHu3Ma YeJI0BEKA U )KUBOTHBIX. BOJIE3HU JINII OKUIIOTO ¥ CTapUYECKOIro
BO3pacTa UCCIEAYIOTCS OTAEIOM KIMHUYECKOW MEAUIIMHBI 110/l Ha3BaHHEM repuaTpus (0T rped.geron u
latreia — neuyenue). B 30-40-¢ roger 20 Beka B Kazaxcrane ObUTM OTKPBITHI JIOMa MPECTApENbIX U
UHBAJIUJOB, TEPOHTOJIOTMYECKME U Trepuarpudeckue kaOuHersl (Anmartel, Kaparanma u 1p.),
repuaTpuuecKkue OTHAeNeHUs] B OONBHMIIAX, CTAIM IPOBOAMUTHCS CUCTEMHBIE HCCieoBaHUSA. B


http://rmebrk.kz/
http://rmebrk.kz/
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pe3yJIbTaTe 3TUX UCCIIEN0BAHUN BBISBIICH IOTEHIMAN CTAPEHUS.- THTUCHUYECKAE IPUYUHBI U KIIMHUKA.
BBISIBJIEHBI CUMIITOMBI; U3Y4YE€Hbl U3MEHEHUs1, KOTOPBIE IPOUCXOJIAT B CEPALIE U KPOBEHOCHBIX cOCyAax
B CBSI3U C YBEJIMUYEHHEM BO3pACTa YEIOBEKA; JaHA XapaKTEPUCTHUKA TIOPOKOB Cep/lia, KOTOpble OOBIYHO
HE HAOIIOAAIOTCSA Yy MOXWIBIX M MOXKWIBIX Joaed. Pu3non. u OHOXHMM. ONpeAeNieH HOpMaJbHBIN
YPOBEHb ITOKa3aTelei, IpeuIo’keHa METOIMKa 00CIeJ0BaHuUS 3/J0POBbs JIMILL TOKUIIOTO U CTApYECKOTO
BO3pacTa. BiusiHIe HEKOTOPHIX JIEKAPCTB Ha CTApEIOLINA OpraHnu3M, MOp(OII B BEreTaTUBHONH HEPBHOU
U TUM(PaTHYECKON CUCTEME. U TUCTOXUM. U3y4YeHbl U3MeHEeHHUs. OCOOEHHOCTU NCUXUKH U TTOBEIECHUS
HOXWIBIX JIOAEH W HOXWIBIX JIOAeH, oJHa M3 o0sacTel BO3pAaCTHOM IICHXOJOIMH H3y4daeT
repoHTojoru4eckas mncuxonorus. OH paccMaTpuBaeT MPU3HAKU CTAPEHUS, TO €CTh IOCTENEHHOE
CHIDKEHHE (DYHKIIMOHAJIBHBIX BO3MOYKHOCTEH OpraHn3Ma uenoBeKa (3aTeMHEHUE BOCIPUATHUS BHELTHUX
BO3/ICICTBUI, 3aMeJJIEHUE JBUTATEIbHOW AKTUBHOCTH, CHM)KEHHE CWJIBI M YXYALIEHUE 370POBbs).
M3meHeHus B (QYHKUUSAX NCUXUKU (MHTEIUIEKT, MaMsATh, BHUMaHUE U T.J.) HAOIIOAAIOTCA TOJIBKO
OJIHOCTOpOHHE. [lcuxuke MOKUIBIX JII0/Iel CBOMCTBEHHBI TAKHE KayecTBa, KaK MHTEJUIEKTyaJlbHOE U
SMOLIMOHAIBHOE «YXOJl BO BHYTPEHHUI MUPY», IPYCTb, CBSI3aHHAS C OLIEHKON U OCMBICIICHUEM IIPOKUTON
YKU3HHU, COXAJICHUE, YHbIHHUE, KOTJ]a HE BBIMOJIHAIOTCS UX TJIaBHbIE eI B )KU3HU. OIHAKO CTapeHue He
CJIelyeT pacCMaTpUBaTh TOJIBKO KaK PEerpecCUBHOE sABjieHUE. CTapeHue - OMH U3 ATanos pa3sutus. Ha
TOM 3Talleé YPOBEHb JYXOBHOH 3pEJIOCTH ueloBeKa OyJeT BBICOKMM. Menb., yIAOBIETBOPEHHOCTb,
OsaroapHOCTh 3a JKU3Hb, J00poTy W T.4. Hapsay c kadecTBamMM 3penoro 4enoBeKa JTOCTHIKEHUE
MYJIPOCTU-3TO SIBJIEHHUE, KOTOPOE MPOUCXOIUT BO BPEMsI 3TOro ctapeHus. - He 3Hato, - ckazai oH. yacTo
HaOJroaeTcsl BhICOKAasi aKTUBHOCTh. llcuxuka cTapeHMs. HECMOTpS Ha TO, 4TO I e€poHTONIOrus Kak
HayyHas JUCIMIUIMHA BO3HMKJIA B CBSA3M C POCTOM YHCIA MOXKWIBIX JIIOAEH, HW3MEHEHHEM HX
pabOTOCIIOCOOHOCTH M YCIOBHH KM3HM, a TaK)K€ XapakTepa M LEHHOCTHBIX OpUEHTAUH HX
NeSITENIbHOCTH, T. €. TPO0JIeEM pa3BUTHS IMYHOCTH U Ap. K 0OCHOBHBIM 3a/1a4aM T€pOHTOJIOIMH Ha IaHHBIN
MOMEHT OTHOCSITCS IOATOTOBKA YeJIOBEKa K CTApOCTH, M3yYEHHE CITIOCOO0B aKTUBHOTO U MTOJHOLIEHHOTO
BBDKMBAHMS TOXKWIBIX JIOAEH M MNOXKWIBIX Joned u aAp. CrapeHune-OMOJIOTMYecKHil mporecc;
IIPOIPECCUPYIOLEE CHUKEHHE BO3MOKHOCTEM OpraHM3Ma IIOCJI€ JIOCTHIKEHHUS OIpPENEICHHOIO
Bo3pacrta. [Ipu crapeHun u3-3a yMEHbIIEHUS AJIACTUYHBIX BOJOKOH TKAaHU M KOJIMYECTBA BOJIbI KOXKa
MCTOHYAETCSI U HAUMHAET CKIIQAbIBAThCA U 00pa30BbIBaTh MOPIIMHEL. B 3TO Bpemst BOJIOCHI CTAaHOBATCS
CBETJIEE U pexe, yXyAIlaeTcss 3peHHe, CiIyX, HauMHaeT BhIMagaTh 3y0. B kadectBe opHOro u3
IIPOSIBJIEHUI CTapeHMs] MOXKHO IIPUBECTH M3MEHEHHUs COCIMHUTENIBHON TKaHU B opranusMe. OT 3Toro
pPa3BHUBAIOTCSl HAPYILIEHUS B JIETKUX, NT€YEHH, cepilie U T.1. Bo BHyTpeHHUX OpraHax, NpUBOJIAIINE K
HapylmeHuio ux QyHKIUU. M3-3a n3MeHeHU COeAMHUTENIbHOW TKaHU y MOXHWIIBIX 3aKUBJICHUE paH U
NEPEeIOMOB KOCTEH MPOMCXOJUT MeEJUIeHHee, 4eM Yy Mojoasix. Ilpu crapenun HabmomaroTcs
3HAUUTENBHBIE U3MEHEHHS B HEPBHOM CHCTEME YEJIOBEKA, JKEJI€3aX BHYTPEHHEN CEKpeLnn, UMMYHHOM,
ceplieuHo-cocyaucToil cuctemax. OT W3MEHEHHUH HEPBHOM CHCTEMbI OCIA0NAIOTCS YCIOBHBIE U
0e3yciioBHBIE peduIeKChl, HapylIlaeTcs MaMATh. Y TMOXWIBIX JIIOJIeH CHH)KaeTcsl CHOCOOHOCTh
TE€HUTAJINH, IMUTOBUIHOM, TTOKETYIOYHON KeJe3, TUnodu3a, HaAMOYSUHUKOB, BUITOUKOBOM JKEIE3bl
BbIpabaThIBaTh TOPMOHBL. [Ipy cTapeHNN yMeHbIIaeTCs crjla COKpAIeHUH cep/ilia, yMEHbIIAeTcss 00beM
KpoBooOparieHus. BcieacTBue yTONIIEHHS CTEHOK KPOBEHOCHBIX COCYAOB (KamwUIsIpOB) B
nepupepuyecKrx TKaHsIX HapylIaeTcsi ra3000MEHHBIH mporecc. ITO MPUBOIUT K Pa3BUTHIO THIIOKCHU.
CHmKaeTcst 3J1aCTUYHOCTh COCYZOB, B HUX pa3BUBAaeTCs arepockiepo3. C BO3pacTOM y 4YellOBEKa
WU3MEHSETCS HEpBHasg M TyMOpajibHas PEryisinus cepauna u cocynoB. CrapeHHe: HOpPMaJbHOE WU
¢uznon. PaznuuaroT crapeHue M NpexaeBpeMeHHoe crapeHue. PU3MOIOrMYecKoe CTapeHUe-3TO
COCTOSIHUE, TIPU KOTOPOM 4YeJIOBEK, HECMOTpPsI Ha MPEKJIOHHBIA BO3pacT, MOXKET ObITh 3710pOB, 0Op,
3a00TUTBCSA O cebe, MPOSBIATh aKTUBHOCTh, OOparas BHUMaHue Ha ceOs. [Ipu paHHem crapeHUH
NPU3HAKU CTAPOCTH MPOSIBIISIOTCS TMPEKICBPEMEHHO. JTO BBI3BAHO XPOHMYECKHM 3a00JI€BaHUEM
YeJI0BeKa MM HeOJaronpusaTHBIM BO3JEHcTBUEM OKpyXkarouei cpensl. CTapeHne HHTEpIPETUPYeETCs
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COBPEMEHHBIMH TEOPHSIMH KakK HapylleHHWE CHHTe3a Oelika M3-3a BO3PACTHOTO YBEIUYEHHUS. A 3TO
POMCXOIUT M3-3a HapylieHus GyHKuuu HykiaenHoBbX kucioT (AHK). B nmocnenyrommue ronsr 66010
YCTaHOBJICHO, YTO aHTHUTeNa, o0pa3ylolluecs B OpraHu3Me C HApyIIEHHOW CHCTEMON HMMMYHHUTETa,
pa3pylIaloT U YHUYTOKAlOT HE TOJIBKO MHOPOJHBIE T€la, HO U HOpMajbHbIE KieTkU. [Ipu crapenun
M3MEHSIOTCSI dHEpPreTudeckue (TeIUIOBBIICTSIONINE) MPOLECChl B KJIETKaX: CHUXKAETCS aKTHUBHOCTH
OKHCITUTENbHBIX (PEPMEHTOB, YMEHBIACTCS KOJUYECTBO MUTOXOHJpUN. B crapeHun OomblIyio poib
urpaeT (pakTop HAClIEACTBEHHOCTH. Y HEKOTOPBIX JItoJIel HaOII0JaeTCsl aHOMallbHOE paHHEe CTapeHue,
KOTOPOE HA3bIBAETCS MpOorepreM. ITo HaOII01aeTcs MPU PEIKUX HACIEACTBEHHBIX cCUHApoMax. OTHUM
U3 HUX sBIIsIeTCs cuHapoM [ eTunHcona — ['miibopaa-3abosaeBanue neTei, nepegaBaeMoe ayToCOMHO —
pelleCCUBHBIM IMyTEeM M3 TMOKOJeHHs B TmokojeHue. IlepBoe mposiBIeHHEe 3TOro 3a0oiieBaHUs
HaOmoaeTcss y peOeHKa B roJIOBAJIOM BO3pacTe, pa3BuBaeTcs B ObicTpoM Temme u B 10 — 20 ner
OPUBOIUT K cMepTH OT MH(papkTa cepaua. Poct pebenka 3ameisercs, BOJIOChl HAUWHAIOT OENeTh U
BbINa/1aTh, KO’KAa MCTOHYAETCS M CTAHOBMUTCA Ienyluaiielcs. Pa3BuBaercs NOMyTHEHHE XpyCTalluKa
(xaTapakTa), aMmpu3eMa Jerknx, aTepoCKIepo3 coCy10B U ap. Pa3BuTie mpu3HAKOB, XapaKTEPHBIX IS
TaKOM CcTapocTu, B Bo3pacTe oT 15 o 25 net, Ha3biBaeTcs cuHjIpoMoM Bephepa. Camasi ocCHOBHas
MPUYMHA MPEXKIEBPEMEHHOTO CTapEHUs-CHI)KEHNE TOBUKHOCTH, HEJJOCTATOYHAs MbIIIeuHasi paboTa
(runmogmHamusi). M3-3a crapeHust B OpraHu3Me YXYAIIAeTCs IMPOLEecC OOMEHa BEUIECTB, MOITOMY
CHU)KAeTCs M MOTPEOHOCTh B SHEPTUYHBIX MpoaykTax. Hampumep, y MyxuuH B Bo3pacte 60 — 74 ner,
MIPOXKUBAIONINX B TOPOJE, CyTOYHAs YHEPreTHYECKas MOTpeOHOCTh cocTarisieT 2300 Kkay, y >KeHIIHH-
2100 xkan, a y irozeii ctapiie 75 et 3Ta norpedHocTh cocTabiser okoso 2000 u 1900 kkan. [Tpu aTom
COJIep’)KaHUE JKUBOTHBIX JKHPOB U YIJIEBOJAOB B IMHUIIE JOHKHO OBITh MHHHMAJIbHBIM. YU€HHE,
U3yyalrollee 3aKOHbI CTapeHMsI, Ha3bIBAeTCS T'€POHTOJIOTHEH, a yueHue, u3yvaromee OOJe3HU e
CTapLIEro BO3pacTa M MOXKWIIBIX JIIOJCH, Ha3bIBaeTCA repuaTpueil crapeHrue-0noIoTHYecKuil Mpolece;
Iporpeccupyloniee CHUXKEeHne paboTOCIIOCOOHOCTH OpraHu3Ma Iocje JOCTHXKEHHs OINpeaesIeHHOTO
Bo3pacta. IIpu crapeHMM KoOka HAuYMHAET HUCTOHYATHCS, CKIAIbIBATHCA W MOPUIUTHCS H3-3a
AIIACTUYHOCTH TKAaHEH M KOJMYECTBA BOABL. B 3TO BpeMs BOJOCHI CTAaHOBATCSA CBETIEE U PEXKE,
YXyALIAeTcsl 3peHue, CIyX, HauMHaeT BbIMajaaTh 3y0. B kauecTBe 0HOrO M3 MpOSBIEHUI CTapeHUs
MOYKHO TPUBECTH M3MEHEHHUS B TKaHIX opraHm3Ma. OT 3TOro pa3BUBAIOTCS 3a00J€BaHUS JIETKHX,
NeYeHH, cepAlla U T.4. Bo BHyTpeHHUX opraHax, IpUBOAIINE K HAPYILIEHUIO UX BBINOIHIEMON pabOThlI.
W3-3a n3MEHEHNI COEIUHUTEIBbHON TKaHU Y MOKWIBIX JIOACH 3aKUBICHUE PaH U MEPEIOMOB KOCTEN
MPOUCXOAUT 3HAYUTENBHO dalle, 4eM y MoJyioablX. llpu crapeHun HaOMI0NAIOTCS 3HAUMTEIbHBIE
WU3MEHEHHUs B CUCTEMHOHM CHUCTEME 4YE€JIOBEKa, JKEJIe3aX BHYTPEHHEH CEKpPELMH,MMMYHHOU, CEpIEeYHO-
cocyaucToil cucremax. WM3-3a W3MEHEHWH HEPBHOW CHUCTEMBI OCTAOJSIOTCS OOYCIOBJICHHBIE |
Oe3ycioBHbIE pe(dIeKchl, HapyllaeTcss HamsTh. Y TMOXHIBIX JIIOJeH CHUXKAeTCsl CIIOCOOHOCTh K
BbIpa0OTKE TOPMOHOB IIUTOBUIHON, ITUTOBUTHOM, IOIKETYJOUHOM jKeTe3,runodu3a, HalOYeYHUKOB,
BUJIOUKOBOM kene3bl. KaHleporeHe3-aTo Ipoluecc BO3HMKHOBEHHMS paka (omyxonu). MHorue
MyTareHHble (aKTOpbl TaK)Ke OKa3bIBAIOT KaHleporeHHoe aeWctBue. Pak (Pak) - ogHO M3 cambIx
OTIaCHBIX 3a00neBaHui moaen XX Beka.

Knerku paka (omyxonin) MMEOT 2 OCOOEHHOCTH OT OOBIUHBIX KJIETOK Teja: 1) KIETKH paka
(omyxoiM) criocOOHbI OECKOHEUHO AETUTHCSA M PACTH, €CIU OObIUHBIE KJIETKH OpraHU3Ma OTAEISIOTCS
TOJIBKO HECKOJIBKO pa3, a 3aTeM yMHpPAIOT, Iipekpaiias neinenue. [1o3romy oHM HaHOCSAT MEXaHUYECKUI
BpEJl OpraHu3My, IIPOOJDKAIOT PACTU U B KOHEYHOM UTOTE MPUBOAT K €ro ru0enu; 2) pakoBble KIETKH
pacroi3alTcs U J1al0T METacTa3, TO €CTh HEKOTOPbIE MX KJIETKH PaclpOCTPaHSIOTCA MO JUMQe WIn
KPOBEHOCHBIM COCYJlaM B JIpyTM€ OpPTraHbl, TKAHW, U B 3TUX MECTaXx MOSABISAIOTCS HOBBIE OITYXOJIH.
JltoOble KIIETKH OpPraHoB, CIOCOOHBIE K JENEHUIO, MOTYT IepepacTd B omyxonu. Ho kak oHH, mon
BIMSHUEM YETO, MPEBPAILAIOTCS B PAaKOBHIE (OIMyXOJEBBIE) KJIETKH, €LI€ HE J0 KOHIA PEIEHHbIE
BOIIPOCHl. OJTHAKO B HACTOSIIIEE BPEMS M3BECTHO, YTO HAPYLICHUE MEXAHNU3Ma PETYIISIUU 1EATEIbHOCTH
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T€HOB B PAKOBBIX (OIMYXOJIEBBIX) KJIETKaxX SBJSETCSA CJICACTBHEM. BTOpOW IMOITHOCTHIO HEpEIIEeHHBIN
BOIIPOC-HACIEAYeTCA JU pak (omyxosib) uiau HeT? C 3TOM TOYKM 3PEHHUS BBIIBUTAIOTCS JIBE Pa3HbIC
TUIIOTE3bl: OJHA MpEeArnojaraerT, 4yro pakK (OMyXoyb) SBJISETCS HACICICTBCHHBIM, JIpyras — HE
HACJICJICTBEHHBIM. B 1000OM ciiydae BBISICHSETCS, YTO OCHOBHBIMU MPUYMHAMU BO3HUKHOBEHHUS paka
(ormyXoJm) SBJISIOTCS COMAaTUUECKHE MYTallUd U BO3JICHCTBUE BUPYCOB. B HacTosIee BpeMs 10Ka3aHo,
YTO HE MeHee 3-4 BUIOB PAKOBBIX (OMYXOJIEBBIX) 3a00JE€BAaHUN SIBISIOTCS HACJIECICTBEHHBIMH: THII
petuHoOmactombl, aHemuss ~ @DaHKOHW  (KaHAJIBLEBHWJHAs), IUTMEHTHas  KcepojaepMa |
HelpopuOpoMaTo3. boNbIIMHCTBO PaKOBBIX (OMYXO0JIEBBIX ) 3a00JI€BaHU HAYMHAIOTCS C COMATHYECKUX
MyTaluril. MexaHu3m CTapeHus SBISETCS pPe3yJIbTaTOM CJIOKHOTO B3aUMOJIECHCTBHUSI T'€HETUYECKUX,
PEryJIATUBHBIX U TPOPUUECKUX U3MEHEHUN. UTOOBI IPOAIUTH aKTUBHYIO KU3Hb YeJIOBEKa, oTpedyercs
BECTU 3JI0POBBIN 00pa3 >KWU3HHU, TPYAUTHCSA, 3aHUMATHCS (DU3KYIBTYpPOH, CIIOPTOM, PAllMOHAIBHO H
TAPMOHUYHO MUTATHCA.

B cBA3U ¢ OTKpPBITUEM T€HETUYECKUX OTKPBITUH B MOCJIEAYIOIIME TOJIbl YUCHBIE BBICKA3aJI1 MHEHUE O
TOM, YTO >KM3Hb YEJIOBEKA MOXKET OBITh MPOJJICHA.

Eme pano roBoputh 0 TOM, 4TO >KU3Hb UEJIOBEKAa MOXKET OBITh MPOJJICHA. YK€ PEIKO BCTPEUAIOTCS
0, KoTtopbie kuBYT 150 ser. OgHAKO >KM3Hb YENOBEKAa 3aBUCUT HE TOJBKO OT OMOJIOTHYECKUX
nporeccoB. Tak, B crpaHax AQpukd ¢ clad0 pa3BUTOW 3KOHOMHKOHM, HEKOTOPBIX a3MATCKUX W
JTATUHOAMEPHUKAHCKUX CTpaHax CPeHSIS MPOJO0JLKUTEILHOCTD )KU3HHM YEJI0BEKa COCTaBIISET OKOJIO 45-
50 neT, a B cTpaHax ¢ CHIBHON 3KOHOMHUKOI-70 net.Eme oqaum oco0biM 3pPeKToM SBISIETCS YUCTOTA
MIPUPOJHOM Cpeibl, B KOTOPOM XKUBYT JMt0U. Eciu oH 3arpsi3HEeH NPOMBILUIEHHBIMH OTX0/1aMU CPEAHETO
COpTa, KOHEYHO, YEJIOBEK HEM30€KHO 3a00JI€eT U TPEkKIEBPEMEHHO YMpET.

3akpenJieHue HOBOM TeMbl: 20MUH.

5.5. Harnsiiable mocoOMs: MyJIbTUMEIUIHHBIA IPOEKTOpP (Tpe3eHTalus).

5.6.0cHoBHas IMTEpPATYypA:

1.MenuiuHaIbIK TeHETHKA © MEJI. YUHJIUINEIep MCH KOJUISKIePIe apHaJIFaH OKYJIbIK = MeIUIIMHCKas TeHETHKA
: yueOHHMK i Men. yuwnuin u kosuiemkeit / pea. H. I1. boukos; ka3zak tinine ayn. b. H. JIrocenOekora. - M. :
I'DOTAP - Menua, 2015

2. [lexos, A. I1. buonorusi. MenunuHckast OMONIOTHS, TeHETHKA U Tlapazutoiiorus [Tekcr] : yaeOHUK 171s By30B /
A. 1l IlexoB. - M. : IDOTAP - Menua, 2012. - 656 c.

3. Akynenko, JI. B. buomorns memunuHanmbIK TeHeTWKa HeriznepiMeH [TekcT| : Men. ydwiuienep MeH
KOJUTe/KAepre apHanFaH oKynsIK / JI. B. Akynenko, W. B. Yrapos ; kazak tinine ayxa. K. A. Ecremecosa. - M. :
I'DOTAP - Megaua, 2016. - 416 ber ¢

4. bypyn0erosa, K. K. ['eneruka neriznepi [MatiH] : okynsik / K. K. Bypynoerosa ; KP BFM. - Anmartst : [1ayip,
2013. - 264 Ger. c.

5. KomrraeBa C K., llIsamIeticora I.11., McmamioBa A.A. MoneKyTanbiK OMOJIOTHS, METUITMHAIBIK TeHeTHKA. OKY
Kypausl. , 2019

6. Kazeimoer, I1. MeaunuHabIK )koHE OHONOTHSIIBIK TEPMHUHIEPIIH TyciHaipme ce3firi. T. 1 [MoriH] : ce3mik /
I1. KazeimoGer, aneHos, A. Xakanos. - Actana : XKIIC "Meaununaneik Paguoouonorus Feutbivu OpTanbirs”
; Anvartel : 9Bepo, 2014. - 220 Get. C

7. Heroccbaym, P. JI. Menuuunansik reneruka [Tekct] : oKy kypanst / P. JI. Hetoccbaym, P. P. Mak-HMunec, X.
®. Bunnapg; opsic Tiniageri pea. H. I1. boukos ; Kazak tinine aya. A. A. Tepedekos. - M. : TDOOTAP - Meaua,
2014. - 528 6eT. +a11. ont. auck (CD-ROM)

HHTepHeT-pecypc:

1. UsmeBa, JLII. Monekynsapras Owojorus: OIeKTpOHHBIM yueOHmk. - Kaparamma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekysipHas Ouojorus kiaeTku : B 3- tomax: Ilep. ¢ anri.. T. 1/ B. Ans0epre, . bpeit, k. JIprouc, M.

Padpdu, K. Pobepre, dx. 1. Yorcon. - M.-Ibkesck: HULl "PerynsapHas u xaoTuueckas auHamuka', WH-T
KOMITBIOTEPHBIX HccienoBanuii, 2013. - 808 c. http://rmebrk.kz/



http://rmebrk.kz/
http://rmebrk.kz/

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTYCcTiK KasakcTaH MmeauuuHa akanemusicel» AK Y/ AO «IOxHo-KasaxcTaHCKass MEAWMUMHCKAS aKaaeMus
Kadenpa «Mopdonorndeckre ANCHUTLTHHBD 044-81/11
MeTonuueckue peKkoMeHAALNN 1 ctp u371 crp.

3. 310poBbe U TeHOPOH HalMK B cOBpeMeHHOM Mupe. [IpeBeHTuBHas npodunakTika [Teker] : Mex1. Hay4HO-
npak. koHpepernus "CoBpeMEeHHBIE aCIIEKThl METUITMHBI U (hapManuu: oOpa3oBaHHe, HayKa M MPaKTHUKa" TIOCB.
40-neruto co ausa obpazoBanus FOKMA 11-12 oktsa6ps 2019r. / FO. M. Mycaes, XK. K. )KymabekoB [u ap.] //
Bectouk JOKMA = OKMA xaOapmbicel. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

IonBenenne uToroB ypoka: 20MuH.

5.7.KoutpoJibHble BONpockl: (00paTHAasl CBSA3b)

. OCHOBBI T€pPOHTOJIOTHH.

. Uto o3HavaeT kaHieporeHes?

. Ponb MeMOpaHBbI B )KU3HU KIIETKU.

. Posib iuTockenera. Perynanust KI€TOYHOTO LIUKJIA.

. MeTop1 1a00paTOPHBIX UCCIIETOBAHHM HACIEICTBEHHBIX O0OJIe3HEH.
. Tumbl HaCIIEICTBEHHBIX MPU3HAKOB

. I'eneTnueckuii Kog U €ero CBOICTBA.

. Crpoenue u QyHKITUH XPOMOCOMBI.

. XpOMOCOMHBIE 00JIE3HH U CIIOCOOBI MX MTPODUTAKTHKH.
10. 'eHOMHBIE MyTaI1H.

O 00 10 DN K~ WN —

Nel4 3ansaTne
5.1.Tema: BpoxxneHHbIE TOPOKHU pa3BUTHUA. TepaTroreHes.
KosanuectBo yacos: 34. 135MuH.
5.2. Heasn: Pacckaszate U TepaToOTUU U TEPATOT€HHBIE (DAaKTOPBHI.
5.3.3apa4m o0y4eHusi: 3HaTh BPOKJICHHbIE IOPOKH PA3BUTHSL.
Opranu3anoHHbIN NEPUOA: 5 MUH.
[IpoBepka mocemaeMocTy 3aHsATUH 00yJarOITUIMUCH.
[TpoBepka roTOBHOCTH O0YYarOIIUXCS K 3aHATHSM.
IIpoBepka 3HaHuil 00y4aromuxcs Mo npoiiieHHoi Teme: 50 MuH.
O0bsicHeHHe HOBOTO ypoka: 40 MuH.
5.4.Te3uc Teopuu: Hayka, usyuaromias yenoBedeckue MOPOKH, Ha3bIBAETCS TEPATONIOTHEN, a PaKTOpHI,
BBI3BIBAIOIINE 3TH OPOKH, - TEPATOreHHbIMU (pakTopamu. I1o Hay4HBIM JaHHBIM, B HaCTOSAIIEE BpeMs
OJIHOI M3 TJIaBHBIX MPUYHUH 3a00JIEBAEMOCTH M CMEpPTHOCTH HACEJIEHMs LMBWJIM30BAHHBIX CTpPaH,
0COOEHHO JleTeil paHHEero BO3pacTa, SBISAIOTCS BPOXKJAECHHBIE MOpPOKH pa3Butusa mogei. JITBA
BCTpEUAETCs MO KpalHeW Mepe y 2-3 MpOLEHTOB HOBOPOXAEHHBIX; 25-30 MpOLEHTOB MPHUYMH, MO
KOTOpPBIM MJIAJICHIIBI YMHMPAIOT YK€ B IIEpBbIE HEAEnu, Takxke cBsizaHbl ¢ 3Toi JITBA. B HekoTophIx
ctpanax (CHIA, Anonus, ['epmanus u 1.1.) OcHOBHOI npuuynHON npeObiBanus neTeHblmeil B Kazax
apisiercabakc. K BpOXKIEHHBIM MOPOKaM Pa3BUTHSI OTHOCAT Cileaylolue m3MeHeHus: I'ereporomnms-
BCTpEUa B HEKOTOPHIX OPTaHax 4aCTH HECBOMCTBEHHBIX UM KIIETOK, TKAHEH WIIH 1I€JI0T0 APYroro opraHa.
Hanpumep, BcTpeda HEBpOLIUTOB IPYIIEBUIHOMN (hOPMBI B MO3KEUKOBOM 000JI0UKe; BCTpeUa HEKOTOPBIX
XpsIIIei BHE Tpaxew, B jJerkux u T.1. O6miee yncio JITBA oueHs Benuko, ucuucisiercs Teicsiyamu. Ux
pas3essioT Ha 3 TPYIBL: CEMEHHBIE, YK30I'€HHbIe U MyJbTU(aKkTopHbIe. K HacIeICTBEHHBIM akaycam
OTHOCSITCS Je(EeKThl, BO3HHUKIIME HAa OCHOBe MyTauui. WX moapa3nensioT Ha TIeHeTHYecKue u
XpOMOCOMHBIE HaclieAcTBeHHbIE AedekTbl. 40 mporeHToB mpuduH Bo3HUKHOBeHUs BIIJ] sBisrorcs
MyTarusaMu, S0 TPOIEHTOB-MYJIbTH(AKTOPHBIMH, 5 MPOIEHTOB-TEPATOICHHBIMH, U3 HUX 2 TIPOIICHTA-
UHQEKIMOHHBIMU (akTopaMu. bakc kmaccupuuupyercs B 3aBUCUMOCTH OT IpeaMeTa BO3ACHCTBHS



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCcTiK KasakcTaH MmeauuuHa akanemusicel» AK AO «lOxHOo-Ka3axcTaHCKass MEAUUVHCKAA aKafeMuUs»
Kadenpa «Mopdonorndeckre ANCHUTLTHHBD 044-81/11
Meroandeckue peKoMeHAAUNN 1 ctp u371 crp.

TEpaTOreHHbIX (PAKTOPOB, PACIHPOCTPAHEHMs aKayJIUTOB B oOpraHax opraHusma. K kieTouyHbIM
MeXaHM3MaM TepaTOreHe3a MOXKHO OTHECTH KoJIeOaHUs JeNICHHsI, MUTPALUU U KITaCCU(PUKAIIH KIETOK.
Hanuuue oveHb BBICOKOM YyBCTBUTEIBHOCTH Yy IUIOJA HA HEKOTOPHIX 3Talax OHTOreHe3a ObLIo
yCTaHOBJICHO aBcTpuiickuM BpayoM Hopmanom ['perrom B 1944 rony u Coserckum smopuosiorom I1.
I'. CetnoBem B 1960 rony. B mepuo miogoBoro pa3BuTus 1 GOPMHPOBAHUS €TI0 OPTaHOB MTPOUCXOIAT
CJIOKHBIE KayecTBEHHBbIE IpeoOpazoBaHus. Bo Bpems mponmdepannu u q1udepeHIIMpPOBKH KIETOK
IUIO/I CTAHOBUTCS OYE€Hb YUYBCTBUTENIBHBIM K BPEIHBIM BO3JeHCTBUAM. DaKTOphI, IaryOHO BIMSIOIME
Ha pa3BUTHE IUIOAA, ABISIIOTCS TEPAaTOreHHbIMU (J1aT. teres-aedekThl) HazbiBatoTcs GakTopamu. K HUM
OTHOCSITCSl PEHTT€HOBCKHE JIy4H, HAPKOTUKHU, HUKOTHH, JIEKapCTBa, BUPYChI, OaKTEpUH, IpOoCTeiine u
T. 1.

Pasnen Hayku, u3ydaromuii IOPOKM pPAa3BUTHSL OpPraHW3Ma W IOPOKM PAa3BUTHUS, HAa3bIBAETCS
Tepatosjoruei. [lopoku BO3ZHUKAIOT B pe3y/IbTaTe FeHETUYECKUX WM HETeHEeTUYECKUX U3MEHEHUH 1o
BO3/ICUCTBUEM PA3IHYHBIX (U3NYECKUX (HAKTOPOB M XMMHUYECKHX BEIIECTB (TEPaTOT€HOB), Kak
BHEIIIHUX, TAK U BHYTPEHHHUX.

Kpurepusimu xinaccupukanmu reHeTHUECKUX Ie(EKTOB SBISIOTCS NMEHETPAHTHOCTh TeHa. B cBs3m
9TUM MYTaHTHbIE T€HbI ICJIATCS HA TPU:

JletanpHble TEHbI SBJIAIOTCS IOJIHBIMH II€HETPAHTHBIMHM, TO €CThb I'€HaMM, KOTOpbIE IOJBEPraroT
OpraHu3M CMEpTEIbHOMY BO3/IEMCTBUIO Ha JH000H cTaauu pa3BUTHS.

CyOneranpHble WK NOyJeTanbable reHbI-B 50% -90% ciaydyaeB mpuBOAAT K THOEIN OpraHu3Ma.
CyOBuiieTanbHble TEHBI-3TO T€HBI, CHIDKAIOIIINE KU3HEeCTIocoOOHOCTh opranu3Ma Ha 10% -50%.
[TprunHBI BO3HUKHOBEHHUS TOPOKOB Pa3BUTHSL:

['eneTnueckuii GpakTop MM HacIEICTBEHHOCTD

@DakTOpBI BHEIIHEW Cpebl

MynbTudakTopHbIH

Hacnencreennas TB/IA Bo3HukaeT B pe3yibTare MyTalMil (F€HHBIX, XPOMOCOMHBIX, T'€HOMHBIX),
KOTOpPbIE MOTYT MepeaaBaThbCsi OT OJJHOTO WM 00OUX POAUTENEH.

OK30reHHble Je(EeKThI SIBISIOTCS CIEACTBUEM BIUSHUS TEPAaTOTEHHBIX (PaKTOPOB Ha OpPraHOTEHE3 B
AMOpHOHAIBHOM Tiepuoze. To ecTh BO3AEHCTBIE HOHU3UPYIOIIEH paJualuy, JeKapCTBEHHbBIX CPEJCTB
(crepouIHBIE TOPMOHBI, aMUHOIITEPHH, Bap(hapH), BpEAHBIX ObITOBBIX PUBBIUEK (KYPEHHE, ATTIKOTOJIb),
HeMpaBWIbHOE MUTaHUE, OHoIoruyeckue GhakTopsl (KpacHyxa).

Mynstudakropuas TBJIA Bo3HHMKaeT MOj| BIUSHUEM COYETAHUS HACIEICTBEHHBIX W JK30TCHHBIX
(bakTOpOB, OJMH W3 KOTOPBIX HE sBIseTcs mpuuuHoi nedexra. 20-30% oOmmx HeucnpaBHOCTEH
COCTABIISIIOT HaclieACTBeHHBIE AedekTol, 2-5% sk3orennsie, 30-40% mynpTudakTopasie, 25-50% —
HEU3BECTHBIE 110 IPUYMHE HEUCIIPABHOCTH.

TepatoreHnnsie hakTOpBHI:

OHJOTeHHbIe-MYTallH, SHAOKPHHHBIE 3a00JIeBaHUS MaTepH, NepeHanpsHikeHue SHIEeKIeTOK, BO3pacT
poauTenent;

OK30T€HHBIN:

duznyeckas-pagualys, MEXaHMUECKOe JIaBJIeHIe, TEMIIEPaTypa;

[TpoayKThl XUMHKO-TIPOM3BOJCTBEHHOM M OBITOBOW XMMHH, JIEKAPCTBEHHBIE Npernaparhbl, ajKorolb,
HUKOTHH;

buonorunueckne-kpacHyxa, KOpb, AIUJAEMUUYECKUI TAPOTUT, a U3 MPOCTEHIINX — TOKCOIIIA3MBbI.

Bo Bpemst sMOpuorenesa, 3aBUCSILEro OT CTaAUM Pa3BUTHUS, O] BIMSIHUEM HECKOJIBKUX TEPATOT€HHBIX
(akTOPOB MOXKET BO3HUKHYTH MHOXECTBO Je(eKToB. Bce 3TH HEHMCIpaBHOCTH AENSAT Ha 4YEThIpe
IpyMIIbL:
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["ameTonaTus-maTogoruyecKue M3MEHEHHUsI B TaMeTaxX J0 OIUIOAOTBOPEHHUS BO BpeMs IMOpHUOTCeHE3a,
KOTOpbIE MOTYT MPUBECTH K CHOHTAHHOMY BBIKUJIBIILY, POXACHUIO pPEOCHKA C pa3IuYyHbIMHU
HACJICJACTBEHHBIMH JIe(PEKTaMH.

biracronarus-nopaxeHue 3UroTel B TEUEHUE NIEPBOM BTOPOM HEAEIHN IIOCIIE OIUIOJOTBOPEHHUs. B atoT
MepUOJT peaKIlys IJI0/Ia Ha BO3JCHCTBUE (aKTopa MOpaKEHUsT Pa3BUBACTCS MO MPUHIIUITY BCETO WU
HUYETO, T. €. MPU BHICOKOH >KU3HECIIOCOOHOCTH WIIM PErapaTUBHON CIIOCOOHOCTH ILIOJA, HE OIIyIIast
BO3JICUCTBYIOIMX (akTopoB. B psje ciaywyaeB y 1wuioga B ATOT NEPHOJ] BO3HUKAIOT CIEAYHOIINE
[aTOJIOTMYECKUE U3MEHEHUS:

CUMMETpUYHBIA WM AaCUMMETPUYHBIA JeQeKT ONU3HENOoB (MOJHBIE WM HEMOJHOpa3AeIbHbIE
bruzHers)

[uknonus U CHpEHOMUETUS

BraemaTtouHast 6epeMeHHOCTh

DOMOpHONaTUsA-TIOpaKeHWE ITUIOAa B HMHTEPBAIC OT TNPUKPEIUICHHUS IUIOJa K CTEHKE MAaTKH 0
oOpa3oBaHus IUTalleHThl. HapylieHue miamneHTauud MOpPUBOIUT K mepudepudeckon, 3aMeuisercs
pa3BuTHE 3MOpPUOHA, CHIIKAETCS €ro KU3HECTOCOOHOCTh. Jljisi sMOpHomaTuii XapakTepHO HEIMOJIHOE
MpOsIBIICHUE B (JEHOTHUIIE M YACTOE HECOOTBETCTBHE reHoTUIa (heHoTuiy. Buabl smOpuronaruu:
Bupycnast sMmOpuonatus-BO3HUKAaeT B TEPBBIA Mecsl] OCpEeMEHHOCTH OT 3a00JieBaHUSI MaTepH
BHUPYCHBIM 3a00JI€BaHHEM.

Junaberndeckas >MOpUONATHI-OMOpHONIATHsI, BO3HUKAIOMIAS BCICACTBHE 3a0O0JICBAaHUS MaTepH
CaxapHbBIM JUA0ECTOM.

JlyueBast »mMOpuoONaTHUA-U3MEHEHUE IUIOJA TPU PA3BUTHUU TOJ BO3JEHCTBUEM HOHU3UPYIOIIMX
U3IIy4CHUM.

®eronaTus-odiiee HazBaHue 3aboneBaHud oT 12 Henmenb OepeMeHHOCTH 110 ponoB. deromaruu
MPOSIBIISIIOTCA B BUJIE TUIIOTIA3HMH, AUCILIA3UU, MUKpoledatnu, ruapoiedanuu.

[TpoaoIKUTENBHOCTh KU3HU OTAEIBHOIO OpPraHM3Ma HAMHOTO MEHbBIIE, YeM MPOJOIKUTEIBHOCTh
CyLIECTBOBaHUA 3TOro Bujaa. i CyliecTBOBaHMS BUAA XapaKTEPHO CYLIECTBOBAHUE COCTABIISIOLIUX
ero ocoOeii. CoxpaHeHue BUa B IPUPOJIE, PA3BUTHE 3aBUCHUT OT Pa3MHOXKEHUS ero ocooOeid. brnaronaps
Pa3MHOKEHHIO0 TOTOMCTBO MPOJIOIKAETCs, BUA coxpanserca. Ho mHoraa ocoou poxkaaroTcsi 00JbHBIMU
WJIN JTa)K€ MEPTBBIMH, TAKHE€ OPTraHU3Mbl HE MOTYT OCTABUTh IMOTOMCTBO IOCJE ce0sl. ITH TOKOJICHUS
UMEIOT BPOXKJICHHBIE TIOPOKH PA3BUTHS, U UX MOSBICHUE 3aBUCUT OT TEPATOTEHHBIX (haKTOPOB.
3akpenJieHue HOBOI TeMbl: 20MUH.

5.5. Harasiabie mocoomsi: MyIbTUMEAUHHBIN POEKTOP (Ipe3eHTalus).

5.6. OcHOoBHas JUTEpaTypa:

1. MenuuyHanbIK TEHETHKA : MEeJI. YUHIIHLIETIep MEH KOJJIe[DKIepre apHallFaH OKYJIbIK = MeanMHCKas TeHeTHKa
: yueOHMK it Men. yumnuin u kosuiemkeit / pen. H. I1. boukos; ka3zak tinmine ayn. b. H. J[rocenOekoBa. - M. :
I'D0TAP - Menua, 2015

2. Ilexos, A. I1. Buonorusi. MeaunuHckast OMONIOTHs, TeHETHKA U Tlapazutoiiorus [Tekcr] : y4eOHUK 171s By30B /
A. Il IlexoB. - M. : I'DOTAP - Memma, 2012. - 656 c.

3. Axynenko, JI. B. Buonorus MeaMuuHaIbIK TeHeTHKa HerizaepimMen [Tekcr] : Med. y4wiuinejlep MeEH
KoJUIeJpKaepre apHanraH okynblK / JI. B. Axynenko, W. B. Yrapos ; kazaxk Tinine ayn. K. A. Ectemecosa. - M. :
I'D0TAP - Menua, 2016. - 416 6et ¢

4. bypyn6erosa, K. K. I'eneruxa nerizaepi [Matin] : okynsik / K. K. Bypynoerosa ; KP BEFM. - Anxmartst : Hoyip,
2013. - 264 Ger. c.

5. Komrraesa C.K., HIsHneiicosa [.I1., UcmanmoBa A.A. Mosnekynanblk OHOIIOTHS, MEAUIIMHANBIK TeHeThKa. OKY
Kypaisl. , 2019

6. KaseimOer, I1. MeauuuHabIK 5KoHE OMOIOTHSJIBIK TEPMHHIACPIIH Tycinaipme ce3airi. T. 1 [MariH] : ce3mik /
I1. Kazemmber, Jlanenos, A. JKakanos. - Acrana : JKXIIC "Menununansik Pagunobuonorus FeutbiMu OpTanbirs”
; Anmmartsl : OBepo, 2014. - 220 Gert. C
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7. Hetoccbaym, P. JI. Mennumuansik reHetnka [ Texcr] : oky xypaunst / P. JI. Hetoccbaym, P. P. Mak-Ununec, X.
®. Bumnapg; opsic tiniageri pea. H. I1. boukos ; Kasak tinine aya. A. A. Tepedekos. - M. : [DOTAP - Meaua,
2014. - 528 6er. +a:1. omrt. auck (CD-ROM)

HNurepHer-pecypc:

1. Usnesa, JL.II. Monexkynspras Ouonorusi: ONeKTpoHHBINH yueOHuK. - Kaparamma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekynsipHast Ouomnorus kietkd : B 3- tomax: Ilep. ¢ anrn.. T. 1 / b. Anebepre, 1. bpeit, [Ixx. JIstouc, M.
Padpdpu, K. Pobepre, Hx. . Yorcon. - M.-Ibkesck: HULl "Perynspras u xaotmdeckass nuHammuka', UH-T
KOMITBIOTEPHBIX UccienoBanuii, 2013. - 808 c. http://rmebrk.kz/

3. 3n0poBbe 1 TeHOPOH ] HaMK B coBpeMeHHOoM Mupe. [IpeBenTuBHas nmpodunaktika [Tekcer] : Mex. HayqIHO-

npak. kKoHdepenuus "CoBpeMeHHbIe aCTICKThI MEUIIMHBI U (hapMaluu: 00pa3oBaHue, HayKa U MPaKTHKA" TTOCB.
40-neruro co ausa obpazoBanus FOKMA 11-12 oktsa6ps 2019r. / FO. M. Mycaes, XK. K. X)KymabekoB [u ap.] //
Bectauk FOKMA = OKMA xaGapmeice. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

IToaBenenune uroros ypoka: 20MuH.

5.7.KoHTpoJibHBIE BONPOCHI: (00OpaTHas CBSI3b)

1. BposxieHHbIE IOPOKHU Pa3BUTHSL.

. Teparorenusie hakTOpbId

. Portb MeMOpaHBbI B )KM3HH KIIETKH.

. Ponb nurockenera. Perynsnus KJI€TOUHOTO LIMKIIA.

. MeTop1 1a00paTOPHBIX UCCIIETOBAHUM HACIEICTBEHHBIX O0Ie3HE.

. Tunbl HaclIeICTBEHHBIX MPU3HAKOB

. 'eneTnyecknii KO ¥ €ro CBOMCTBA.

. CtpoeHue u GyHKIUU XPOMOCOMBI.

. XpOMOCOMHBIE 00JIE3HH U CIIOCOOBI MX MPO(UITAKTUKH.

10. 'eHOMHBIE MyTAaIIHH.

O 03O WL B~ W

Nel5 3ansiTue
5.1.Tema:buonoruss napasutu3ma. OCHOBBI MEIMUMHCKOM  mapa3uToNorud. MeaunuHckas
IIPOTO300JIOTHS.
KosanyectBo yacosn: 3 u. 135MuH.
5.2.11ean: Paznuuare MyJnbTU(AKTOPHBIE 1 XPOMOCOMHBIE 3a00JI€BaHUS.
5.3.3apa4m o0y4eHusi:3HaTh BU/IbI 1APA3UTOB.
OpraHu3anMoHHBIN NEpPUOA: S MHUH.
[TpoBepka nmoceraeMocT 3aHATHIH 00yYarOIIUMUCS.
[TpoBepka rOTOBHOCTH O0YYaIOUINXCS K 3aHATHSIM.
IIpoBepka 3HaHuil 00y4arOMIUXCA MO NPoiiIeHHOoH Teme: 50 MUH.
O0bsicHeHHe HOBOI'O ypoka: 40 MUH.
5.4.Te3uc teopuu: Ilapazutusm (rp. parasitos) - pa3BUTHE U NMUTAHUE OIPECIEHHOI'O OpPraHHu3Ma
(mapaszuTa) ¢ UCIOIB30BAHUEM JIPYTOTO OpraHu3Ma (X03s51HA) B KAY€CTBE CPEIbl OOUTAHUS.
[Tapa3ut Ha3bpIBaeTCs HKTOMAPA3UTOM, €CIU OH XMBET BHE OpPraHW3Ma, U HJIOMNAPa3UTOM, €CIU OH
’KMBET BO BHYTPEHHHMX OpraHax U TKaHAX, TKaHsAX. [lapa3uTusm BcTpedaercs Kak Cpelld pacTeHUH, Tak
U Cpelu >KUBOTHBIX, HAYMHASA OT BUPYCOB M OakTepuil. ECTh Takke «KjIacchl» M «OTPSAbDY, KOTOpPBIE
IIOJIHOCTBIO COCTOAT TOJBKO M3 IMapa3uToB. Hampumep, CIIOPOBHKM M3 MPOCTEHINMX, TPEMATOABI U3
IUIOCKUX YepBei, MOHOTEHEH, 1IeCTO kI, OJIOXH U BIIM U3 HACEKOMBIX U JIp.
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Cpenu BpICIIMX pacTeHuid omena (yar. viscum) m CokonmHbIA (7aT. orobanche) MoXHO ckaszaTh
POICTBEHHUKH. B 11€710M B OZJTHOM OpraHu3Me )KUBYT HECKOJIBKO BUJIOB IIApa3UTOB, KOTOPBIE OCEIAIOT B
pa3HbIX OpraHax M TKaHAX (TKaHSAX) U 00pa3yroT pa3InyHOe cO00IIeCTBO — Mapa3uToleHnos3. Eciu oqun
3Tall CTaJUM Pa3BUTHs Mapa3uTa MPOXOJUT B OpPraHU3ME XO35MHA (HAIpHMEp, TOJIBKO BO BpeMs
KOPMJICHUS), TO €r0 Ha3bIBAIOT «BPEMEHHBIM Mapa3UTU3MOM», a €CIM OOJbIIas 4acTh BPEMEHU
Pa3BUTHS IPOXOAUT B OPTaHU3ME XO35IMHA - IIOCTOSHHBIM Mapa3uTH3MOM.

[Tapasutel pensarcs Ha oOiuraTHeie (oOsi3aTenbHbIC) W (aKyJdbTaTHBHBIC ((aKyJIbTaTUBHBIC).
XapakTepHOit 0COOEHHOCTbIO MAPA3UTOB SIBJISIETCS TO, YTO B 3aBUCMMOCTH OT YCJIOBHI OOUTaHUS y HUX
pa3pylIaloTcss OJHH OpraHbl (HAIpuUMep, MHIIEBApUTENbHAs, YyBCTBUTEIbHAs CHUCTEMBl M T.J.), a
HA00OPOT YCIOXKHSAIOTCS APYyTrUe OpraHbl (HampuMep, pa3sMHOKEHUE, YKpeIieH!e U T.1.). B mpouecce
napasuTU3Ma pa3BUTHE MAPa3UTOB MOXKET IPOXOIUTH HE y OJTHOTO, a Y HECKOJIBKHX X03s5ieB. Hanpumep,
BJIQ/IETIbIIbI BO30YIUTEINS MAIIPUU-KOMAPhI, TPUHAJISKAIINE K POACTBEHHHUKY YelloBEeKa U aHodeneca;
BJIAJICNIbIBI BO3OYAUTENSI SXMHOKOKKOBOW OOJIe3HU-UeNoBeK M cobaka M Ap. [lapasutusm Takke
pacrpocTpaHeH cpenu pacTeHuil. Ho mapazutusm cpeay MOXOOOpa3HbIX, COPOKOHOKEK, OTOJICHHBIX
nopoJ| He BCTpedaeTcs. HecMoTpst Ha TO, 4TO Mapa3suTU3M UMEET 3HAYCHUE B PETYJISIUH MOIMYJISIUN
OpPraHU3MOB B MPUPO/IE U B IPOLIECCE CETEOPUH, OH HAHOCUT OYEHb OOJIBIIION BpEI 3I0POBBIO UEIOBEKA,
KUBOTHBIX, pacTeHWi. Bompocsl mapasuTh3ma u3ydaroTcsi B 00NacTH OMOJOTMH, MEIUIIMHEL,
BETEPUHAPUH, AT POHOMUHU, TAPA3UTOIOTHH, BUPYCOJIOTUU U JP. HAYK

ApMHs TIapa3WTOB HE TOJBKO MHOTOYHCIEHHA, HO M MHOrorpaHHa. Kaxmas u3 HUX HMEET CBOH
OCOOCHHOCTH JKU3HEJIEATEIILHOCTH U MPOBOIMPYET pa3inuHble MaToJoruu. YToOb! 00er1uTh 3a1auu
YUEHBIX M KaK-TO pasTpaHUYUTh HCCIEAOBAHMS, C KOTOPHIMH OHHU 3aHUMAIOTCS, MEIHIIMHCKAs
Napa3uTOJIOTHs BBIJENINIIA HECKOJIBKO CEKIUH, KOTOpbIE MHTEPECYIOT TOJBKO OIpPEECIICHHBIE THIIbI
KU3HEHHBIX (opM:

- IPOTO300JI0THS;

- apaxHOEHTOMOJIOTHS,;

- l'enpMuHTOMOTHS.

BaxHO: cHMNIITOMBI HamaaeHust JTIOOBIX MPEICTABUTENEH ITHX OTACIOB OYE€HBb CXOKH C CHMIITOMaMHU
3a00JIeBaHN, HE CBS3aHHBIX C 3apak€HUEM Iapa3uTaMH, IOATOMY Ipenaparbl, HE MPUBOASIINE K
MIOJIOKHUTEIIPHOMY pPe3yJIbTaTy, MOTYT OBITh Ha3HAYEHHI 0€3 COOTBETCTBYIOIIMX aHAIN30B. UTOOBI
UCKJIIOUUTh BO3MOXHOCTh HamajeHus, oOpaTuTech B MEAMLMHCKUI LEHTp Mapa3uTOJIOrHU (€Ciiu OH
€CThb B JIEpE€BHE) WJIM B JPYroe MEIUIMHCKOE YUYPeXKICHHE, 3aHWMAIOMIeecs JAUarHOCTHKON
napa3uTapHbIX 3a00JIeBaHUI.

MEJJULIMHCKAS ITPOCTEMIIIAS

CrnosxHoe cioBo "npocTeiimune” B IEPEBOE € TPEUECKOT0 03HAYAET CIEAYIOIINE TPU CIIOBA: KIIPOTO) -
NepBOE, «300MapK» - )KUBOTHBIE U «JIOTHKa» - B CBOOOJIHOM IIEPEBOIE ATO BOIPOC Bompoca. To ecTh
CeKIMsI MEIUIIMHCKOM TNapa3uTOJIOTMM MPOCTEUIIMX OTHOCHUTCS K H3YYEHHUIO Mapa3UTHUYECKOro
COCYIIIECTBOBaHMS, KOTOpoe OBUIO OJHWUM W3 TIEPBEHIIEB Ha 3emiie. Bce OHM - OJHOKJIETOYHBIC
npocTteinme-aMe0bl, U3BECTHBI Ha CTEH/1aX IIKOJIbHOM HHPPACTPYKTYPHI U Tak Jlanee. bonbIMHCcTBO 13
HUX JKUBYT B OKpY’KalolIel cpeze, He OeCIOKOsSCh 0 Hac, HO HEKOTOPBIE TPYIIIBI TPUCTIOCOOMITHCH K
XKHU3HU B JIPYT'HX OpraHu3Max. Y OJHOTO YeJOBEKa OHHU BBI3BIBAIOT Mapa3uTapHbIe WIH, JPYTHMHU
CJIOBaMH, MTHBa3HOHHBIE 3a00yeBaHus. Takne onacHble MUKPOOPTaHU3MBI:

1. Ame6us. Ux pa3mep coctasisieT 0,5 MM 1 MEHbIIIE, a TEJIO HOCTOSHHO MEHSETCS, BBIXOAUT U3 OJJHUX
OTPOCTKOB W TPUTATHBAET K cede NpYyrux. JTH MaJeHbKHE CYIIECTBA, MOPAKCHHBIC KUIICYHHKOM
YeJI0BEKa, BBI3BIBAIOT aMHOOMIO, KOTOpas B Clydae CMEPTH OT MHBA3MBHOM MAaTOJOTMM 3aHUMAET
«IOYETHOE» BTOPOE MECTO B MHUpe. Y 4YeloBeKa NMapa3uTUPYIOT HECKOJIbKO BUJOB aM0oe0. BuHoBHUKOM
nu3eHTepun siBisiercst aumzeHtepust (Entamoeba histolytica), mpocreiimas ¢opma Acanthamoeba
BBI3BIBACT aMEOHBIH KEpaTUT M BBI3BIBACT PsANl aM0300B mpu ameOHOM HHIedanuTe. Ber mMoxeTe
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HCIIOJIb30BaTh MUTHEBYIO BOAY WU MPOAYKTHI, COJIEPIKaIle aMOMCTUYECKYIO IIHCTY, a TAK)KE B TECHOM
KOHTaKTe ¢ X HocuTeneM. [I[poHHKas B KUIIEYHUK, IPOHUKAS B €0 CTECHKY, aMoe0a MPOXOIUT IO TEITy
YyeJloBeKa, OTHOCUTCS K JPYrMM OpraHaM OpraHu3Ma, 4acTO HaxOJUTCsl B IEYEHH U o0pasyer
JOTIONTHUTENbHBIE ouarn amoOuo3a. Flagellates. Kak crmenyer w3 HasBaHHs, 3TOT NpPOCTEHIINI
nepeMeniaeTcsi ¢ MOMOIIbI0 PECHUYEK, KTYTHUKOB U APYTUX MOJOOHBIX CTPYKTYyp. MemuuuHcKas
Mapa3uToJIOTUs U Mapa3uTapHble 3a00JIeBaHUsI TECHO CBSI3aHbI, KAKHE OPraHU3Mbl paccMaTpuBaroTcs. B
YaCTHOCTH, (hJIarMUJUIApHBIE BarvHajJbHbIE TPUXOMOHAJbI BBI3BIBAIOT HEOIUIOAHBIA TPUXOMOHHA3,
MPOBOIUPYIOT Oecruiofue, a y OepeMeHHBIX IMPU €ro IMOJYyYeHUH TPUXOMOHHMO3 MOXET BBI3BATh
BBIKUJIBII. TPUXOMOHA/IBI, B OTJIUYHE OT JPYTUX Mapa3uTOB, )KUBYT TOJIBKO y UYEJIOBEKA U NIEPEIAIOTCs
IpU TECHOM KOHTakTe (TOJOBOM KOHTaKkTe). JIpyruMu BHUIHBIMHU MPEICTABUTEISIMH >KI'YTUKOB
spisitorest  Leishmania, mpeacraButenn Buaa Gambian trypanosome, 4YTO TPHBOIUT K THUOEIH
adpUKaHCKON TpHUIIaHOCOMHUU. Trypanosomes MPOUCXOAMUT OT TETChL. Y OJHOTO YeJOBEeKa Mapa3uThl
MIEPEHOCATCS B MO3T. VX JIeATeIbHOCTh HapyIaeT paboTy MPAaKTUISCKU BCEX CHCTEM opranm3ma. EcTb
ke caMblid OMAacHBIM BUJ CIOPTa, HA3bIBAEMBbI TaKCOIUIACTMA TaHIM, KOTOPBI BbI3BIBACT
TOKCOILJIa3MO3.

3. Infuzoria. Cpenu HUX HE TOJIBKO 00YBb, HO M ballaHTUAMYM KOJIM MPOHUKAET B KUIIEYHUK, BHI3bIBAS
cepbe3Hoe 3abosieBaHue OanaHTHAMA3. 3apaKEHUE KHUIIEYHOro OajaHCa BO3MOXKHO OT JIOMAITHUX
JKUBOTHBIX, Y KOTOPBIX HEOCTATOUYHO MACA, a TAKXKE BOJBI U MPOAYKTOB, KOTOPbIE OHH MOTPEOIISIOT,
€CTh KHUCTHI 11apa3UTOB.

MEJULWHCKASA APAXHOEHTOMOJIOTI'UA

I'peueckmit "apaxuuc" - 510 mayk. COOTBETCTBEHHO, apaXHOCHTOMOJIOTHS-3TO MEIUIIMHCKAs
Mapa3uToJOrHs, KOTopas  3aHUMaeTcs  YJICHHUCTOHOTMMH  HAaCEKOMBIMH, OCHOBaHHas  Ha
napa3uTUPOBAHUU TTAyKOOOPa3HBIX U 4esoBeKa. Bcero BhIsiBIEHO Oosiee MOIyTOpa MIJUTMOHOB TaKUX
napa3uToB. OHU MOTYT ObITh BPEMEHHBIMH (HAIMaIaroT, MHIOT KPOBb U TY K€ KEPTBY) U MOCTOSTHHBIMU
(OT cMepTH 10 cMepTH). ITa TpyMIa Mapa3uToB MPEACTaBISAET OONBIION PUCK IS TE€X, KTO CTPAJAeT OT
CEpbE3HBIX U MHOT/IA Ja)Ke CMEPTENbHBIX MHBA3UBHBIX 3a00eBaHuil. Takum 006pa3zom, Ky MpUBOIST
Hac K dHIEeDATUTY, PEIMIUBUPYIOIIEMY KUIIICUHUKY, OOPEIN03y, YECOTKE, OpaThsl U CECTPHI - K UyMe,
tudy, Pux - uaracy, xomapy-mansipuu, CUOMpPCKOW, >kenToil »xkenese. EcCTh M napyrue omacHble
HAaCEKOMBbIe-TIapa3uThI-Ky3HEUMKH, IIIMENIU, XBOIIU, IATibl. Kpome Toro, ecte Oonblnasi 4acTh
HACEKOMBIX, B OCHOBHOM Iapa3uThl, KOTOPBIE CTPaJal0T OT OMACHBIX 3a00JIeBaHUN. DTO IIAKAJIBI,
TapakaHbl, pa3JIMYHbIC )KYKH.

MEJUIWHCKAS I'EJIbMUHTOJIOTI'UA

Cpenu mapa3WToB 4YeNOBEKAa BUIHBI HE TOJBKO MHUKPOCKOMWYECKHE, HO U JIOCTATOYHO KPYITHBIC,
3aMETHbIE HEBOOPY>KEHHBIM TJIa30M, a MHOT/IA U KpPYIHBIE 0cOOHM. DTO YepBU M YEepBU, HAYUHBIC
reJIbMHUHTHI. E)KErolHO MMM 3apa)kaeTcsi KaXKIblii BTOPOM KUTEIb HalIeW IuiaHeThl, a B Poccum,
COTJIACHO HCCJIENOBAHUIO, TeIbMHUHTO3Y MoABepxkeHbl 99% nacenenus. [loaromy paboty, KoTopas
CracaeT HalIMX TPAXJIaH OT 3TOH MH(PEKIUHU M 3aHUMAETCS MEIUIIMHCKOW Mapa3uTONIOTHEH, TPYIHO
CUMTATh BaXKHOU. [ €TbMUHTBI HE YUCTAT HE TOJIBHKO JIFO/IH, KOTOPHIE HE esT (PPYKTHI M OBOIIHU, KOTOPHIE
HE COOJII0/TAl0T TUTHEHY PYK WJIM HE MOIOTCS, HO M T€, KTO €CT OJII0/1a, TPUTOTOBJICHHBIC U3 IOMAITHUX
JKUBOTHBIX, TITUIIBI, PHIOBI.

Bol maxe MokeTe 3apa3uThCsl CIIy4allHBIM 00pa3oM, HapUMEp, MMyTEeM MUThS JIMYWHOK TeIbMHUHTOB-
HOcHUTeNeH Win KucT ¢ nuieil. CocTaB TIUCTOB MPOHUKAET B OOBOJIAKMBAIOMIYIO KOXY U COJEPKUT
TJINCTOB (MX Ha3bIBAIOT KOHTAKTHBIMK). MEIUIIMHCKAS TTapa3uTOJIOTHs, B YACTHOCTH T€ITbMUHTOJIOTHS,
3aHMMAETCS He TONbKO MuddepeHnuranmueld BUA0B YepBeil, HO U U3YYCHHEM ITUKJIOB UX Pa3BUTHS, TaK
KaK JIJIsl OJTHOU TpyHIbl 0cO0€H KOHEYHBIM XO3IMHOM, a I JPYTrof-TIPOMEKYTOUHBIM.

Kpowme Toro, He06X0AUMO U3Y4IHTh, HA KAKOW CTAIMH €r0 PA3BUTHUS M HA KAKOW CTAIUU MMapa3uThl MOTYT
MPOHUKHYTh B YEJIOBEKa, KOTOPBIM SBIAETCS MPOMEXKYTOUYHBIM XO3SMHOM, M OT 3TOrO 3aBHUCHUT
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KU3ZHEJEATENIbHOCTh desoBeka. OCOOEHHO 3TO aKkTyalbHO AJs KBapTup. Hampumep, mis uepenaxu
KpPYIHOI'O pOraToro CKoTa, KOTOpas pacTeT Ha Teljie uenoBeka A0 10 MeTpoB, 3TO CBHMHAs LIENb IS
KPYIHOI'O POraToro CKOTa u pbIObl.

HEMATO/IbI

OT0 Tak Ha3bIBaeMbl€ POTALIMOHHBIE UEPBH, KOTOPBIE BCTPEUYAIOTCS B IPUPOJIE U OMUCHIBAIOT 24 ThICSUU
Bu0B. K cuacTeio, He BCce MapasUTHPYIOT Ha JIOMAAX, HO JIFOJU, BRIOpABIIKE JIIOJCH /it cels B Xo/e
SBOJIIOIMH, SIBJISIOTCS OYEHb HEMPUSTHBIMU OOJIe3HSAMHU - HeMaTonaMu. Camble MOMyJIIpHbIe KPYTIIbIe
YEpBHU-ITO MMHEBMOPM, KOTOPBIH SIBJISIETCS CaMbIM PacHpOCTPAHEHHBIM I'€JIbMUHTOM Y JI€T€i BO BCEM
MHUpPE U BBI3BIBAET HTpoOMa3. TonbKO B KHUBBIX NUPAMUIAX UEIOBEKa (B KUIIEUHUKE) 3apakeHUE
MPOUCXOIUT C 3arpsi3HEHHBIMU pPyKaMHU, HEMBITHIMH (PYKTaMH, OBOIIAMHU, O€lIbeM U MpeAMEeTaMu
o0nxo/a nalyeHra.

[Tapazutosor gerko GUKCUPyeT MPUCTYIIBI C MOMOIIBIO MUHKYTOB-CUIILHOTO 3yJa B 33JHEM MPOXOJIE,
KaK y TE€IbMHUHTOB ¢ siinamu. UtoObl M30€XaTh 3yJa, OHM BbICACBHIBAIOT CIIELUAIbHBIE KUCIIOTHI.
bonbHOI HauMHAaeT CyKaTh 3TH MECTa, a fiflla B MpoIllecce MOMagaloT B PYKH, 3aTeM B POT, OJCKIY,
UrpyIku. Bo BHemIHel cpesie OHU XKUBYT J10JIbLIIE, TO3TOMY, €CJIH CIIEAYIOIAs )KEPTBA HE BBIMOET PYKH,
OHA JIETKO MOCAJAUT NMUHYT Ha ee Tene. [[pyruM H3BECTHBIM MPEACTABUTENIEM HEMAaTO] SIBISIOTCS
acKapH/ibl, KOTOpPbIE BBI3bIBAIOT acKapuabl. OHU TaKXe JKUBYT TOJBKO Yy UEJIOBEKa, HO MOCEISIOTCS B
JIETKUX WM KUIIEYHUKE Ha Pa3HbIX CTAIMSIX CBOETO pa3BUTHS. B 3TOM ciyyae HCTOUHUKOM UHGEKINUU
ABJIIETCS TOJIBKO OOJILHOM YEI0BEK, a IPUUMHON NH(EKINU SBIIIETCS HEAOCTATOYHAS IMYHASI TUTHEHA
Kak Mbl BUAMM U3 BCETO BBIIIECKA3aHHOTO, €CTh COTHH UEIOBEUYECKUX Mapa3uTOB, U y KaKIOTO €CTh
CBOM 0COOEHHOCTHU. {1l yCTaHOBIJIEHUSI TOYHOTO JUArHo3a Bpad Mapa3suTosor 00s3aTeNbHO COOMpaeT
aHaMHe3:

- BBISIBIIGHUE CUTYallUi, MIPH KOTOPBIX MOKET BOHUKHYTH WHGEKIUSA (KU3Hb MMallMeHTa, padoTa WiH
JIOCYT, HampuMep, B JieCy WJIM B CTpaHaX, [J€ 4YacTO NPOMCXOIAT SHUAEMHUHM Iapa3UTapHbIX
3a00J1€BaHUl );

- KOHTAKT WM OTCYTCTBUE KOHTAKTa C )KUBOTHBIMH U3 PAa3HbBIX I'PYII NAlUEHTOB U T.1.);

- CUMIITOMBI 3a00JieBaHus (Kaluisl, ChITlb, MPU3HAKH MHTOKCUKAIIMH, CTA00CTh, AaHEMHUS ).

Pemaronyto posib B AMarHOCTUKE MrparoT jabopaTopHble ucciaenoBaHus. OHU ObIBAIOT MPSMBIMU U
KoCcBeHHbIMH. OOHapyKeHHe SUI], JTHYUHOK WM JIPYTUX KXUBBIX (HOPM Iapa3sUTOB B BBIICICHUIX
yejoBeka (IpsAMOM Kai, KOKoc, Mo4a). DTy paboTy BBINOJHIET JabopaTOpHsl Mapa3uTOJIOTHHU, Tie
0O0JBHON JOJKEH MPOXOJAUTH TOJBKO HOBBIE MaTepualbl JUIsl HCcienoBaHUs. TakuM o0pas3oMm,
HEKOTOpbIE€ BU/IbI FEIBMUHTOB HAaXoA4Tcsl Ha Tabypere He no3aHee 20 MuUHYT nocne nedexanuu. Ecnu
cOOp HOBOrO MaTepuasa 3aTpyJHEH UM HEBO3MOXKEH (HampuMep, Mapa3uThl IPUCYTCTBYIOT B MIEYEHH,
MO3re), MPOBOAATCS KOCBEHHbIE TecThl. OHM OOHapyXMBalOT B KpPOBH TallMEHTa CIEUabHbIE
aHTHTeNa, BbIpabaThIBa€Mble OPraHU3MOM IS 3alIUThI OT HaIlaJeHHUS.

- CUMIITOMBI 3a00J1eBaHus (Kallis, ChIllb, IPU3HAKY HHTOKCUKAIMH, CIa00CTh, aHEMHUS).

Pemaroniyro posib B IMarHOCTHUKE UrparoT jabopaTopHble uccienoBanus. OHU OBIBAIOT MPSIMBIMU U
KOCBeHHbIMU. OOHapy’keHHe SUl], JUYUHOK WM JPYTUX KUBBIX ()OPM IMapa3sUTOB B BBIIEICHUAX
yenoBeka (MpsAMOM Kajl, KOKOC, Moua). DTy paloTy BBITIOJIHSAET JIA0OpATOPHS IMAapa3UTOJIOTUH, TIE
O0JIbHOM JODKEH NPOXOAUTh TOJBKO HOBBIE MaTepuaibl Ui HCCIeNOBaHUsA. TakuMm oOpaszom,
HEKOTOphIE BU/IbI T€IBMUHTOB HAXOATCS Ha Ta0ypeTe He no3aHee 20 MUHYT mociie AeeKauu.

Ecnu cb6op HOBOro marepuana 3aTpyJHEH WM HEBO3MOXKEH (HampuMmep, Mapa3uTsl MPUCYTCTBYIOT B
MEYEeHU, MO3T€), IPOBOJATCS KOCBEHHBIE TeCThl. OHU 00HAPYKUBAIOT B KPOBH IMalMEHTA ClIeIUaJIbHbIE
aHTHUTENa, BhIpabaThIBacMble OPTaHU3MOM IS 3aIIUTHI OT HAIACHHUSI.

3akpensieHue HOBOM TeMbl: 20MUH.

5.5. Harnsiiabie mocoOMs: MyJIbTUMEIUIHBINA IPOEKTOpP (Tpe3eHTalus).

5.6. OcHoBHasI JIuTEpaTypa:
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1. MeaunuHambIK TEHETHKA © MEJI. YUMIIHIIETep MEH KOJIeDKIEpTre apHAIIFaH OKYJIbIK = MeIUIMHCKas TeHeTHKA
: yueOHHMK /i Men. yuwnuin u kosuiemkedt / pen. H. I1. boukos; ka3zak tinine ayn. b. H. JlrocenOekoBa. - M. :
I'SOTAP - Menawua, 2015

2. Ilexos, A. I1. buonorus. MeaunuHckast OMONOTHS, TeHETHKA U TapazuToiorus [Tekcr] : yaeOHUK 171 By30B /
A. Il IlexoB. - M. : IDOTAP - Menua, 2012. - 656 c.

3.

Axynenko, JI. B. buomorus MemunuHanbIK TeHETUKa HerizfaepiMeH [TekcT| : Men. yduiuienep MeH

KoJuTepKAepre apHainran okynsIK / JI. B. Akynenko, W. B. YrapoB ; xazak tinine aya. K. A. Ecremecosa. - M. :
I'DOTAP - Menua, 2016. - 416 6et ¢

4. bypyn0eroBa, K. K. I'eneruxka nerizaepi [MartiH] : okynsik / K. K. Bypyn6erosa ; KP BFM. - Anmartst : ayip,
2013. - 264 Ger. c.

5. Komraesa C.K., HIsmaneiicosa ['.I1., UcmanmoBa A.A. Monekynanslk OHOIIOTHS, MEAUIIMHAIBIK TeHeTHKa. OKY
Kypausl. , 2019

6. Kazeimber, I1. MeaunuHabIK )koHE OHONOTHAIIBIK TEPMHUHIEPIIH TyciHaipme co3iri. T. 1 [MariH] : ce3mik /
I1. Kazemmber, Jlanenos, A. XKakanos. - Acrana : JKXIIC "Menuunnansik Pagroounonorus FeumeiMmu Opranbrsr”
; Anmartsl : OBepo, 2014. - 220 6et. C

7.

Heroccbaym, P. JI. Meaununaneik reHetuka [ Texcer] : oky kypausl / P. JI. Heroccbaym, P. P. Mak-Unnec, X.

®. Bumunapg; opeic timiameri pexn. H. I1. boukos ; Kazak tinine ayn. A. A. Tepedekos. - M. : [DOTAP - Menua,
2014. - 528 6er. +a:1. omrt. guck (CD-ROM)
HNurepHeT-pecypc:

1. Wenepa, JL.II. MonekynspHas Ouojorus: OJeKTpOHHBIH ydeOHuk. - Kaparanma: Kapl'TV, 2015.
http://rmebrk.kz/
2. MonekynsipHast Ouonorus kinetku : B 3- tomax: [lep. ¢ aarn.. T. 1/ b. Ansbepre, /. bpeit, JIx. JIprouc, M.

Pa¢pdu, K. Pobepre, k. JI. Yorcon. - M.-Uxerck: HUIL "Perynsphas u xaoruyeckas auHamuka', WH-T
KOMITBIOTEPHBIX HcciienoBanui, 2013. - 808 c. http://rmebrk.kz/

3.

31mopoBbe U reHO(pOH/I HAIlK B coBpeMeHHOM Mupe. [IpeBenTrBHas npoduiakTrka [TekcT] : Mex/1. Hay4HO-

npak. kKoHdpepeHuus "CoBpeMeHHbIE aCHIEKThl MEAULMHBI U (apManuu: 00pa3oBaHue, HaAyKa U MPaKTHKA" ITOCB.
40-netuto co nHs oOpazoBanus FOKMA 11-12 okrabps 2019r. / FO. M. Mycaes, XK. K. XKymabekos [u ap.] //
Bectnuk FOKMA = OKMA xaGapmisicel. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

ITonBenenne uToros ypoka: 20MuH.

5.7.KoutpoJibHble Bonpockl: (00paTHasi CBSA3b)

1

. buonorus napazuruzma.

. MeauuuHckas mpoTo300JI0THs.

. Ponb MeMOpaHBbI B )KU3HH KIIETKU.

. Ponp muTockenera. Perynsuus KI€TOYHOrO UKIIA.

2
3
4
5. Metojibl 1a00paTOPHBIX MCCIEIOBAHUN HACIIEICTBEHHBIX OOJIE3HEH.
6.
7
8
9
1

Tumer HACJICACTBCHHBIX IIPU3HAKOB

. 'eneTnueckuii KOJ U €ro CBOKCTBA.

. Ctpoenue u (yHKIIMH XPOMOCOMBI.

. XpOMOCOMHBIE 0OJIE3HH U CIIOCOOBI MX MPODUITAKTUKH.
0. 'enomMHBIE MyTaLIUN.

Nel6 3ausarue

5.1.Tema. MemunuHcKkas reJIbMHUHTOJIOTHS.
KoanuecTBo yacosn: 3 4. 135muH.
5.2.eab: Paccka3aTh 0 reIbMHUHTAX.
5.3.3apaum o0y4enusi: 3HaThb
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OprasHu3auvoOHHbIN NEPUOI: S MHH.

[TpoBepka nmocemnaeMocT 3aHATHI 00yYarOIIUMUCS.

[TpoBepka roTOBHOCTH O0YYarOIUXCS K 3aHATHAM.

IIpoBepka 3HaHuil 00y4aromuxcs Mo npoiiieHHoi Teme: 50 MuH.

O0bsicHeHHe HOBOTO ypoka: 40 MUH.

5.4.Te3uc Teopun: MenuunHcKasi T€IbMUHTOJIOTHS U3YyYaeT MApa3uTOB YEJIOBEKA U3 TPYIIbI YEPBEH.
YepBu - 3TO MHOIOKJIECTOYHBIE, TPEXCIOWHBIE, IIEPBUYHOPOTHIE, JIBYCTOPOHHECHUMMETPHUYHBIC
XKHUBOTHBIE. VX TesI0 MMeeT yJUIMHEHHYIO (POpMYy, a KO)KHO-MYCKYJIbHBI MEIIOK COCTOUT M3 IVIAJKUX
WJIU TIOTIEPEYHOIIOI0CATHIX MBI U IOKPOBHBIX TKAHEM.

YepBu-napa3utel yesoBeka oTHocaTcs K Tunam [lnockue u Kpyribie uepsu. 3a6oneBanus, BbI3bIBaeMble
reIbMUHTAMH, Ha3bIBAIOT TEIBMUHTO-3aMH. B OOJIBIIMHCTBE CiyyaeB MpU OJHOPA30BON HHBA3HU
HapacTaHus 4YHMCIEHHOCTU TIE€JIBMUHTOB B OpPraHU3ME XO3fMHA HE MPOMCXOAUT: U YCIEIIHOIO
NPOTEKaHHUs IMKJIOB WX DPa3BUTUS HEOOXoauMa cCMeHa cpen oburanusi. M3 atoro ciemyer, 4to
IPOIOJDKUTEIBHOCTh 3a00JIEBaHUSl YacTO OINpPENeNsieTcsl MPOAOKUTENIBHOCTBIO KU3HU NapazuTa U
KOJICOJIETCSI OT HECKOJIBKUX HEJIeIb TPU SHTEPOOH03€ 10 HECKOIBKHX JAECATKOB JIET IIPH ITUCTOCOMO3aX.
TsoxkecTh 3a0osieBaHUSl 3aBUCUT OT 4YMCJa [apa3sdTOB, IONABUIMX B OPraHU3M XO35IMHA, U €ro
WH/JVBH1yaJIbHOW YyBCTBUTEILHOCTH.

I'eabMHHTBI MOTYT OOMTaTh y 4elloBeKa IPAaKTUYECKH BO BCEX OpraHax. B COOTBETCTBHU € 3TUM
pPa3IUYHbI IyTH UX [POHUKHOBEHHUS B OPraHU3M 4e€JIOBEKa, CUMITOMAaTHKa 3a00JIEBaHUN U METO[bI
JUArHOCTHKHU.

Ha nporsbkeHnn InuTenbHOM 3BOJIIOLUY MPU MEPEXOJE K Mapa3uTU3My y T€IIbBMUHTOB BO3HHUKIIM HE
TOJIbKO MpPU3HAaKMU OOIIEel JereHepalyy M ajanTalMd K MapasUTHYECKOMYy oOpa3y >KHU3HU OOLIero
3HaueHusi (0coOble MOKPOBBI, MOIIHAs I0JIOBas CUCTEMa), HO M KOHKPETHBIE NMPUCIOCOOJIEHUs K
OOUTAHHIO B ONpEAETCHHBIX OpraHax. Xo03seBa, B CBOIO OuYepe]b, NMPUOOpPENH COOTBETCTBYIOIIUE
ajanTtanuy, odecrneyuBarole CTadMIbHOE CYIIECTBOBAaHUE CHCTEMbI XO03sMH-Mapa3ut. OIHAKO BO
MHOTMX CIIy4asX JJIs MOINaJaHus B ONPENEICHHBIM OpraH NeJIbMUHTBI OCYILIECTBIISAIOT MUTPALUIO I10
KPOBEHOCHBIM COCYaM WJIHM HEMOCPEACTBEHHO Yepe3 TKaHU M MOTYT MOINACTh B Ipyrue oprausl. Toraa
TOBOPAT 00 AaTUITUYHOM, UK SKTOIHUYECKOM, JIoKamu3auu. 3abo1eBaHue Ipy 3TOM MPOTEKAET TSHKETIee,
JUArHOCTUPYETCS C TPYJIOM U 4aCTO MOKET 3aKaHUYUBATHCS THOEIBI0 OJTHOTO U3 KOMIIOHEHTOB CUCTEMBI:
napasuTa uim xo3suHa. CkazaHHOE B IIOJHOM Mepe OTHOCUTCS U K BHJIOBON CHEUU(DUIHOCTH CUCTEMBI
Mapa3uT-XO35MH: FEJIbMUHTBI, aJalITHPOBAHHBIC

TOJIBKO K YEJIOBEUYECKOMY OpraHu3My, OOYCIOBIMBAIOT Oojiee JIETKoe TeueHHe 3a00JIeBaHHs, YeM
cnenuduyecKre napa3uThl KUBOTHBIX, MTOMAJIAIOUINE K YETOBEKY CITydaiHo.

TUIT INIOCKHE YEPBU PLA THELMINTHES

[Inockue YepBHM HMEKT TENO, YIUIOIIEHHOE B JIOPCOBEHTPAIbHOM HampasieHuu. llomocte Tena
OTCYTCTBYET, BHYTPCHHHE OpraHbl IOIPYXKEHBI B PBHIXIYI0 COCAWHUTEIBHYIO TKaHb - MApECHXUMY.
KoHO-MyCKYJIBHBIN MEIIOK COCTOUT U3 TOKPOBHON TKaHH - TETYMEHTA, KOTOPBIH IPEICTaBIIsSIET COO0M
MHOT'OS1IEPHYI0 HEKIIETOUHYIO CTPYKTYPY, U TPEX CIO0EB ITIaJAKUX MBIIILL - IPOAOJIBHBIX, ITONEPEYHBIX U
JIOPCOBEHTpaIbHBIX. [[BH)KEHHsI, OCYLIECTBIISIEMbIE MMM, MEIUICHHBI M HecOoBeplIeHHbl. HepBHas
CHUCTEMa COCTOUT U3 HEPBHBIX y3JI0B Ha IIEPEIHEM KOHIIE TeJla, OT KOTOPBIX K331 OTXOIAT IIPOAOJIBHBIE
HEpBHBbIE TsDKU. [InmeBapuTenbHas cucTeMa, eciii OHa UMEETCS, IOCTPOCHA U3 TJIOTKHA M KUIIIEYHHKA,
KOTOPBIU ceno 3aMKHYT. HenepeBapeHHbIe OCTaTKU MUIIHU BBIAEIAOTCA Yyepe3 poT. [lonoBas cucrema
repMadpoIMTHA U MOCTPOEHA OUYEHb CIOXKHO.

Briienenue ocymecTBIsieTcs ¢ MOMOUIbIO TPOTOHE(PPUANATBHON CUCTEMBI, COCTOSIIEN U3 OTIEIbHBIX
BBIJICJINTENIBHBIX KIIETOK - MPO-ToHEPpuaueB. OHU CIOCOOHBI 3aXBaThIBATh MPOAYKTHI JUCCUMUIIALIUU
U TPaHCIOPTUPOBATh UX 10 BHYTPUKIETOYHBIM KaHajaM, NMPOXOJAAIIUM B UX JUIMHHBIX OTPOCTKax.
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[TpomyKTHI SKCKPEIMH MOCTYNAIOT B COOMpaTeIbHbBIE TPYOOUKH, a OTTY/1a JIMOO HETOCPEACTBEHHO, JTMOO
Yepe3 MOYEBOM My3bIPb - BO BHELIHIOK CPENLY.

Bupl, uMmeroiye MeIUIMHCKOE 3HaUYC€HHE, MPEICTaBICHBI B ABYX Kiaccax: CocanbIIuKu U JICHTOUHbIE
YEpBU.

KIJIACC COCAJIBIIMKN TREMATODA

Knace Cocanpuuku Brimrouaer okoio 4000 BujoB. Bee onm mapasutel. @opma Tena OONBIIMHCTBA
COCAJIBIIIUKOB JIUCTOBUIHAS. B mporiecce agantanuu K napa3uTu3My BhIpaOOTAIMCh MOIITHBIC TPHUCOCKH
- Oprasbl MpUKpeIIeHus. MHOTHE COCabIIUKU, KPOME TOTO, UMEIOT MEJIKHE IIUIHUKH, TOKPbIBAIOIIINE
BCE TEJIO U OOJIeryamiirue UM NPUKPEIUVICHHE K XO035uHYy. Menkue BUIbl UMEIOT MHUIEBAPUTEIHHYIO
cucteMmy B (popme MelllKa WM JBYX CJIENO 3aMKHYTBHIX KaHAJOB. Y KPYIHBIX BUOB MMUILEBAPUTEIbHAS
CHUCTEeMa CWJIBHO pa3BETBIICHA W HApSAAY C COOCTBCHHO TIHMINEBAPCHUEM BBITIONHSIET TaKKe
TPAHCIOPTHYIO (DYHKIIUIO, TIepepacipeensis o OpraHu3My mpo-

JIYKThl TULIEBAPECHUS. B OCTanbHOM COCAJIBIIMKK ITOBTOPSIOT OPraHU3alMI0 IUJIOCKUX YEpBEH,
OIMCAHHBIX BHILIIE.

Cocanpuku pe3ko 000CO0JIEHBI OT APYTUX IJIOCKUX uYepBed cBOe0oOpa3veM >KM3HEHHOTO IUKJIA, B
KOTOPOM MMEET MECTO 3aKOHOMEPHOE 4YepeOBaHWE IIOKOJEHUH, CIOCOOOB pa3MHOXKEHUS U
xo3seB.IlonoBo3penas craguss BCeraa MapasuTHPYET B OpPraHU3ME IMO3BOHOYHBIX JKUBOTHBIX.
Brigensiemoe si0 ISl YCHEIIHOTO Pa3BUTHUS OOBIUHO JOJKHO IOMACTh B BOMY. M3 HEro BBIXOIUT
JUYUHKA - MUPAIUIN, - CHA0OKCHHAsI CBETOUYBCTBUTEIILHBIMY TJIa3KaMH M PECHUYKAMU, C TIOMOIILIO
KOTOPBIX OHa CBOOOJNHO miepemeraercs. JInumHka OOBIYHO CIIOCOOHA AaKTUBHO OTHICKHBATh
MIPOMEKYTOUHBIX X035€B, HCTIONB3Ys (POTO-, '€0- U XEMOTAKCHC.

B psane ciywyaeB mupauuaMii pa3BUBAcTCA B AMIE U BBIXOJUT U3 HEro TOJIBKO TOrZA, KOrJa siuo
OKa3bIBACTCS MPOTJIOUECHHBIM MEPBBIM MPOMEKYTOUYHBIM XO3SIUHOM - MOJITIOCKOM. DTa OCOOEHHOCTh
LMKJIA Pa3BUTHs IOBBIIAET BEPOATHOCTh BBDKMBAHMS JIMYMHKHU I1apa3uTa, Pa3BUBAIOLLEHUCS IIOL
SUIIEBBIMU 000JI0YKaMH, TI0O CPAaBHEHUIO C TEMU JIMYMHKAMH, KOTOpPbIE aKTUBHO TUIABAIOT B TTOMCKAX
MOIXOANINX X035I€B M PUCKYIOT JHOO0 HE HAWTH UX U MOTUOHYTh, JUOO OBITH MPOTIOYECHHBIMU
XUITHUKAMHU.

3akpenJieHue HOBOM TeMbl: 20MUH.

5.5. Harnsiiable mocoOus: MyJIbTUMEIUIHHBIA IPOEKTOpP (Tpe3eHTaus).

5.6.0cHoBHas IMTEpPaTYypA:

1. MeaunyHambIK TEHETHKA : MeJI. YUJIHIIETIep MEH KOJIIeDKIepre apHallFaH OKYJIbIK = MenIMHCKas TeHeTHKA
: yueOHHMK i Men. yuwnuin u kosuiemkedt / pea. H. I1. Boukos; ka3zak tinine ayn. b. H. JIrocenOekora. - M. :
I'DOTAP - Menua, 2015

2. Ilexos, A. I1. Buonorusi. MeaunuHckast OMONIOTHs, TeHETHKA U Tlapazutoiiorus [Tekcr] : y4eOHUK 171 By30B /
A. Il IlexoB. - M. : IDOTAP - Menua, 2012. - 656 c.

3. Akynenko, JI. B. buomorus memuuuHanmblK TeHEeTWKa HeriznepiMeH [TekcT| : Men. ydwiuienep MeH
KoJuIepKaepre apHanral okynslK / JI. B. Axynenko, M. B. Yrapos ; xa3ax Tinine ayn. K. A. Ectemecosa. - M. :
I'S0TAP - Menwua, 2016. - 416 et ¢

4. bypyn0eroBa, K. K. ['eneruka neriznepi [MartiH] : okynsik / K. K. Bypynoerosa ; KP BFM. - Anmartsr : [Iayip,
2013. - 264 Ger. c.

5. KomrraeBa C K., llIsamIeticora I.11., McmamioBa A.A. MoneKyTanbiK OMOJIOTHS, METUITMHAIBIK TeHeTHKA. OKY
Kypausl. , 2019

6. Kazeimoer, I1. MeaunuHabIK )koHE OHONOTHSIIBIK TEPMHUHIEPIIH TyciHaipme ce3firi. T. 1 [MoriH] : ce3mik /
I1. KazeimoGer, aneHos, A. XakanoB. - Actana : XKIIC "Meaununaneik Paguoouonorus Feutbivu OpTanbirst”
; Anvartel : 9Bepo, 2014. - 220 Get. C

7. Heroccbaym, P. JI. Menuuunnansik reneruka [Texct] : oKy kypaist / P. JI. Hetoccbaym, P. P. Mak-HMunec, X.
®. Bunnapp; opeic timiageri pen. H. I1. Boukos ; Kazak tinine ayn. A. A. Tepedekos. - M. : [DOTAP - Menua,
2014. - 528 6er. +a:1. ont. auck (CD-ROM)
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HNurepHer-pecypc:

1. Usnesa, JL.II. Monexynspras Ouonorusi: ONeKTpoHHBINH yueOHuK. - Kaparamma: Kapl'TV, 2015.

http://rmebrk.kz/

2. MonekynsipHast Ouomnorus kietkd : B 3- tomax: Ilep. ¢ anrn.. T. 1 / b. Anebepre, 1. bpei, [Ix. JIstouc, M.
Padpdu, K. Pobepre, dx. [. Yorcon. - M.-Ibkesck: HULl "PerynspHas u xaoTmueckas nuHammuka', UH-T
KOMITBIOTEPHBIX HccienoBanuii, 2013. - 808 c. http://rmebrk.kz/

3. 3mopoBbe U reHOGOH/] HAIlUK B coBpeMeHHOM Mupe. [IpeBenTrBHAs npoduiakTuka [TekcT] : Mex/1. Hay4Ho-

npak. kKoHdepenuus "CoBpeMeHHbIe aCTICKTHI MEUIIMHBI U (hapMaluu: 00pa3oBaHue, HayKa U MPaKTHKA" TTOCB.
40-netuto co maaa oopazoBanus FOKMA 11-12 oxtsa6ps 2019r. / FO. M. Mycaes, XK. K. XKymabekos [u ap.] //
Bectouk IOKMA = OKMA xaGapmsicel. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

IToaBenenune uroros ypoka: 20MuH.

5.7. KoHTpOJIbHBbIE BONPOCHI: (00paTHAasI CBSI3b)

1. Tun miockue YepBHu.

2. MenuuuHCKasi reJIbMUHTOJIOTHSL.

No2 Py0e:XHbIN KOHTPOJIb
. Kinetounsiii rinkii. DTamnbsl KJIETOYHOTO [IAKIIA.
. DTanbl UUTOT€HETUKHU.
. Paamuoxenus. [1osioBbIE KIIETKH.
. MuTo3. AnionTos.
. Myranus. Tumnsl MyTanuii.
. MeTo 1l MOJIEKYJISIPHO-TEHETUYECKUX UCCIIEJOBAaHUM U UX 3HAUYEHUE B MEULIUHE.
. [lepBuuHas, BTopu4Hasi U TpeTUYHAs CTPYKTypa Oenka.
. Crpoenue u ¢pynkuuu mosiexyssl PHK.
. [lonsaTHE O TEHOME.
. 'eHeTnueckuii KOJ U €ro CBOWCTBA.
. MHorodaxkTopHbie 3a001€BaHUsI.
. MeauuuHcKas IpoTO30J10THSl.
. Ponb MeMOpaHbI B )KU3HU KIIETKU.
. Ponb nurockenera. Perynanns KI€TOYHOTO LIUKIIA.
. MeTo b1 1a00paTOPHBIX UCCIIEIOBAaHUI HACIEICTBEHHBIX OOJIe3HEH.
. Tunsl HacIE€CTBEHHBIX IPU3HAKOB.
. 'eHeTu4uecKkul KOO U €r0 CBOMCTBA.
. Ctpoenue u GyHKIIUH XPOMOCOMBI.
. XpOMOCOMHBIE 00JIe3HH U CIIOCOOBI MX MPODUITAKTHKH.
. 'eHOMHBIE MyTalINN.
. Knnaccudukanus xpomocom.
. Knaccugukanus Iapmxka u JlenBepa.
. AMHHOIIEHTE3 U KOPJIOIICHTE3.
. HememOpaHHbIe OpraHeibl KIETKH.
. MeauuuHckas reJIbMUHTOIOTHSL.
. Teopus crapeHusi, KaHIIEPOTE€HE3.
. Poxp muTockenera.
. Tunbl pazmHoxenus. [TonoBoe u Oecronoe pa3MHOKEHHE.
. OCHOBHBIE KOMITOHEHTHI KJIETKU. S IpO ¥ IUTOIIa3Ma.
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http://rmebrk.kz/
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ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

«OHTYCcTiK KasakcTaH MmeauuuHa akanemusicel» AK

AO «¥OxHo-KazaxcTaHcKas MEOVLMHCKASN aKaAeMUsSy

Kadenpa «Mopdorornaeckne AUCIUILIHHBD

MeTtoandeckre peKOMEeHIAIHH

044-81/11
1 ctp u371 crp.

30. lenenue kinetok. Meiio3 u ero ¢assbl.



