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1.Tema: BBenenue B MOJNEKYJSIpHYIO OHOJOIMIO M MEIUIMHCKYIO reHeTHKy. CTpoeHue M (pyHKUIUH
0€TKOB M HYKJIEMHOBBIX KUCIOT. [TyTn nepenayn reHeTuueckoi nHpopMaIii 1 MEXaHU3MBI PEryJIsLuu
2.leab: JlaTe mpencTraBieHHE O HpeAMETe U 3aJadyax MOJIEKYJSIpHOW OHOJOIMM M MEIUIMHCKOM
reHeTuku. Kparkas ucropus pa3BUTHA, POJIb OTEUECTBEHHBIX U 3apyOEKHBIX cTpaH B pa3Butuu Mb u MI',
3Haueane Mb u MI' B cucteme mnoarotoBku Bpaued. Jlath mpencraBiieHHe 00 WHGOPMAIIMOHHBIX
MakpomoJekyiax kinetku — 6enxu u HK. [lepBuyHas(moaunentuapl), BTOpUYHAS U TPETUYHAS CTPYKTypa
oenka. ®onauarH GakTopsl (HOTUHTA.

3. Te3uchl Jeknuu: MonekynsipHas OHOJNOTHS - KOMIUIGKC OHMOJIOTMYECKHX HayK, H3YYalolIiX
MEXaHU3Mbl XPaHEHMs, Mepelauyd M pean3alud T'€HeTHMYECKOW HH(pOopMaluu, CTpOeHHE U (YHKLIUHU
Hepe2ynapHbIX buonoaumepos (0EIKOB U HyKJICHHOBBIX KHCIIOT).

MonekynsipHass OMOJOrMsS MCTOPUYECKU IMOSIBMIIACH Kak pasjen Ouoxumuu. [latoil poxaeHus

MOJIEKYJISIPHOM OMOJIOrMH MPUHATO CUMTATh anpeib 1953 roay, korgaB aHriuiickoM xypHaie «Naturey
nosiBwiiack crarbd Jbkelimca J[. Yorcona m @poancuca Kpuka ¢ npemiokeHHMEM IPOCTPaHCTBEHHOU
monenu wmojekyiasl  JIHK. OcHoBanmeM i MOCTPOSHHSI 3TOW MOJENH IOCTYXXWJIA padOThl 110
PEHTTEHOCTPYKTYPHOMY aHAJIM3y, B KOTOPBIX y4acTBoBaiu Takxke Mopuc X. ®@. YunkuncoH u Posannnna
@®paHKJIMH. DTO OCHOBOIOJATAOIIEe OTKPBITUE OBLIO MOATOTOBIEHO JUTUTENBbHBIM 3TAIIOM UCCIIEJOBaHUM
TeHETUKU U OMOXMMMU BUPYCOB U OaKTEpUil.
B 1928 romy ®penmepux ['puddur BHepBbie mMOKa3zalx, YTO OSKCTPAKT YOWTHIX HarpeBaHHEM
00JIE3HETBOPHBIX ~ OaKTepUil MOXeT MepelaBaThb NPU3HAK [AaTOTCHHOCTH HEOMACHBIM OaKTepHsM.
UccnenoBanue Tpancpopmaimu 0akTepuil B TadbHEUIIEM MPUBEIO K OYUCTKE 0O0JIE3HETBOPHOT'O areHTa,
KOTOPBIM, BOINPEKH OXUAAHUAM, OKazajcsa He Oelok, a HykienHoBas kuciora. Cama 1o cebe
HYKJIEMHOBAsl KMCJIOTa HE OMacHa, OHA JIMIIb MEPEHOCUT TeHBbl, ONPEEIIAIOIINe NaTOTeHHOCTh U ApyTue
CBOICTBAa MUKPOOpPraHH3Ma.

B 50-x romax XX Beka ObUTO MOKa3aHO, YTO y OaKTepHil CyIIECTBYET NMPUMHUTHUBHBIA IOJIOBOM
Ipoliecc, OHU CIOCOOHBI 0OMeHnBaThesl BHeXpoMocoMHoi JIHK, mnazmunamu. OTKpeITHE TIIA3MU, KaK U
TpaHcopMalliy, JIerJI0 B OCHOBY DPACIpPOCTPAaHEHHONW B MOJEKYJISPHOH OHOJOTUHM IUIa3MUAHON
TexHoJoruu. Enie oTHUM Ba)KHBIM JJI1 METO/I0JIOTUU OTKPBITHEM CTallo OOHapyKeHue B Hayasle XX Beka
BUPYCOB Oakrepuii, 6akTepuodaroB. daru Toxe MOTYT NEPEHOCUTh MEHETUYECKUN MaTepHuall U3 OJIHOU
OaKkTepHaJbHON KIETKH B Jpyryro. 3apaxeHue OaxkTepuil ¢aramu MpUBOAMT K HM3MEHEHHUIO COCTaBa
6axtepuanbHoii PHK. Ecnu 6e3 ¢daros cocta PHK cxonen ¢ cocraom JIHK Gakrepuu, To mocie
3apakenust PHK cranoButcs Gombiue
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noxoxa Ha JIHK OGaktepuodara. Tem campiM Obuto ycTaHoBieHO, uTo cTpykrypa PHK ompenensercs
ctpykrypoit IHK. B cBoto odepenb, CKOPOCTh CHHTE3a Oelka B KIIETKax 3aBHCHT OT koimdectBa PHK-
0eKOBBIX KOMITIEKCOB. Tak Obu1a chopMynupoBaHa yenmpanvras 0oema moaekyasaprou ouonoeuu:. JHK
<~ PHK — 6enok. [lanpHeiimee pa3BUTHE MOJIEKYJISIPHONH OHMOJIOTHH COMPOBOXKIAIOCH KaK Pa3BUTHEM €€
METO/0JIOTUH, B YAaCTHOCTH, M300pETEHHEM METOoJa OIpeAeieHHs HYKICOTHIHON MOCIEJ0BaTEIbHOCTH
JHK (V. I'un6epr u ®. Cenrep, HobGenerckas npemust 1o xumuu 1980 r.), TaK 1 HOBBIMU OTKPBITHSIMH B
00J1aCTH MCCIEeIOBAHUI CTPOEHUS M (PyHKIMOHUPOBaHUS IreHoB(cM. uctopus reHerukn). K navamry XXI
BeKa OBUIM TOJydeHBl JaHHBIE O NEepBUYHOHN cTpykType Bcedl JIHK uenoBeka u menoro psaa Ipyrux
OpPraHu3MOB, HauboJjiee BaXXKHBIX JUIsl MEAMLUHBI, CEIbCKOI0 XO3siiCTBa M HAy4HBIX MCCJIEIOBAHUHN, YTO
NPUBEJIO K BOSHUKHOBEHHIO HECKOJBKUX HOBBIX HAIPABICHUH B OMOJIOTHU: TEHOMUKH, OMOMH()OPMATHKU
U JIp.

Beaxkn (mporenHbl, NMOJUNENTHIbI) — BBICOKOMOJCKYJISPHBIC OpPraHUYECKUE BEIECTBA,
COCTOSIIME U3 COEAUHEHHBIX B IIETOYKY MENTHIHON CBA3BIO alb(a- aMUHOKHUCIIOT. B JKUBBIX opranusmax
AMHHOKHCIIOTHBIM COCTaB OCIIKOB OMpPEIeNseTCs] TeHETUYECKUM KOJIIOM, TPU CHUHTE3€ B OOJIBIIMHCTBE
cilydaeB ucnoib3yercss 20 cTaHIapTHBIX aMHUHOKUCIOT. MHOECTBO MX KOMOMHaUM{ JaroT Oosblioe
pasHooOpas3ue CBOMCTB MojieKkya OenkoB. Kpome TOro, aMMHOKHCIOTHI B COCTaBe Oelka Yacro
HOJBEPratoTCs NOCTTPAHCIAUOHHBIM MOAM(UKALNAM, KOTOPbIE MOTYT BO3HUKATh U JI0 TOrO, KaK OeJIoK
HAYMHAET BBINOJIHATH CBOIO (DYHKIIMIO, M BO BpPEMs €r0 «padOThD» B KiIeTKe. YacTo B )KMBBIX OpraHH3Max
HECKOJIbKO MOJIEKYJ  OelKOB 0O0pa3yloT CJOXHbBIE KOMIUIEKCHI, Hampumep, (OTOCHHTETHYECKUi
KOMILJIEKC.

Kpucramnsl pazauuHbIX OEIKOB, BbIpAlllEeHHbIE HA KOCMHMUYECKOW CTaHIMH «Mup» M BO BpeMms
nonéros marmioB HACA. BeicokoouniiieHHble O€IKU MPU HU3KOW TeMIleparype o0pa3yloT KpHCTaJUlbl,
KOTOPbIE UCIOJIB3YIOT I OTYUYEHUs MOJICIIUIAHHOTO OelIKa.

@yHKIMK OEIKOB B KJIETKAX JKMBBIX OPraHU3MOB Ooisiee pazHOOOpPa3HbI, YeM (PYHKLMH JIPYTHX
6uonoaumepoB — mnonucaxapuaoB u JIHK. Tak, Oenku-GpepMeHTbl KaTaJU3UPYIOT MpOTEKaHUE
OMOXMMHYECKHX pEeaKlUil W WUIPaloT BaXKHYIO poiib B oOMeHe BemlecTB. HekoTopble OENKH BBITOIHSIOT
CTPYKTYPHYIO WJIM MEXaHUYECKYIO (pyHKIHIO, 00pa3ys LIUTOCKENET, MoA/iepKuBaroIuil hopmy kieTok. b
0
4. AnarocTpaTuBHBIN MaTepuaJi: JeKiuu npesenranus 80 ciaiios.

Pasnubie  crocoObl  m300pakeHHMs  TPEXMEPHOM  CTPYKTypbl Oenka Ha mpuMepe (epmeHTa
Tpuo3zodochatnzomepaszpl. CieBa — «IMATOYKOBaAs» MOJIENb, C U300paKEHHEM BCEX aTOMOB U CBS3EH
MEXIy HUMH; I[BE€TaMHU MMOKa3aHbl JIEMEHTHI. B cepeune n300pakeHbl CTPYKTYPHBIE MOTHBBI, O.-CITAPATH
u B-muctel. CrpaBa u300pa)keHa KOHTAKTHAs TMOBEPXHOCTH O€NKka, MOCTPOCHHAs C y4E€TOM BaH-JAep-
BaaJbCOBBIX PAINYCOB aTOMOB; IIBETAMH TTOKa3aHbl 0COOCHHOCTH aKTUBHOCTH YUaCTKOB

YpoBHU CTPYKTYpHl OenkoB: 1 — mepBuvHas, 2 — BTOpUYHAsA, 3 — TPETUYHAsA,4 — YETBEpTUUHAS.
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http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BF%D1%82%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B#.D0.90.D0.BB.D1.8C.D1.84.D0.B0-.D0.B0.D0.BC.D0.B8.D0.BD.D0.BE.D0.BA.D0.B8.D1.81.D0.BB.D0.BE.D1.82.D1.8B_.D0.B1.D0.B5.D0.BB.D0.BA.D0.BE.D0.B2
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D1%82%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%80_%28%D0%BE%D1%80%D0%B1%D0%B8%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F%29
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D0%B9%D1%81_%D1%88%D0%B0%D1%82%D1%82%D0%BB
http://ru.wikipedia.org/wiki/%D0%9D%D0%90%D0%A1%D0%90
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%81%D0%B0%D1%85%D0%B0%D1%80%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D1%81%D0%BA%D0%B5%D0%BB%D0%B5%D1%82
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D1%83%D1%81_%D0%92%D0%B0%D0%BD-%D0%B4%D0%B5%D1%80-%D0%92%D0%B0%D0%B0%D0%BB%D1%8C%D1%81%D0%B0
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D1%83%D1%81_%D0%92%D0%B0%D0%BD-%D0%B4%D0%B5%D1%80-%D0%92%D0%B0%D0%B0%D0%BB%D1%8C%D1%81%D0%B0
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5.JIutepartypa: cm. [lpunoxenue.
6.KoHTpobHbIEe BONPOCHI: (0OpaTHas CBSI3b)
1.'eHOMHKa U IPOTEOMHKA

2. 3nagenne Mb 11 MeUITUHEL,

3.CtpoeHue 6eIKOB U X (PyHKIUH.

Ne2

Tema: MexaHn3mbl peIIMKAUK, TPAHCKPUNLMM, TpaHcasuuu. OIEepoHHas THUIOTE3a Peryssuu
SKCIPECHH F€HOB Y IPOKAPHUOT. Peryisinus 3KCpeccuy reHOB Y D YKapHOT.

Hean: /late mpeacraBieHwe O NPUHIUMNAX 3alMCH TeHETHUYecKoW HH(opManmuu M ee JanbHeiIei
peanu3anum.

Te3nenr  gexnum:  Pemummkamma JJHK  —  mpomecc  cuHTE3a  OYEpHEM — MOJEKYJIbI
JIC30KCUPUOOHYKIIEHHOBON KHCJIOTBI, UIYIIHA BO BpeMs CHHTeTHYecKol (S) ¢a3pl )KU3HEHHOTO IUKIIA
KJIETKH Ha Marpuue poaurensckoil wmonekynsl JHK. Ilpy 53ToM  renerudeckuili martepuad,
sammdpoBandeii B JIHK, yaBamBaercss m B mporecce MOCHENYIONMETo JCICHUS JETUTCS MEXIy
noyepHuMH Kietkamu. Perummkanuio JIHK ocymiecTBisieT crnoxHbli (pepMEHTHBIA KOMIUIEKC, COCTOSIINN
u3 15-20 pa3nuIHBIXOETKOB.

Tpanckpunuust (ot sat. transcriptio — mnepenuceiBanne) — mnpouecc cuaTe3a PHK ¢
ucnionb3zoBanueM JIHK B kadectBe MaTpuipl, NPOUCXOASALIMII BO BCEX JKHMBBIX KiIEeTKax. Jpyrnmu
CJIOBaMH, 3TO nepeHoc renerndeckoit nagopmaryu ¢ JJHK na PHK.

Tpanckpunuus KaTaJIU3upyeTcs depmentom  JIHK-3aBucumoit PHK- MTOJIMMEPA3OM.
IIpouecc cunre3a PHK mpotekaer B HampaBieHUH OT 5'- K 3'- KOHILy, ToecTh 1o MarpuuHoi nenu JJHK
PHK-monumepasa npimkercs B Hanpasinennn 3'->5'Y Tpanckpunmus coctout w3 craamii mEMImanym,
3JIOHTallMy U TEPMUHALUH.

Opranusmsl, 00nagaroIie CIOCOOHOCTBIO PETYJHpPOBAaTh CBOIO T'€HETHMUYECKYI0 AKTUBHOCTB, XOPOLIO
aJanTUPYIOTCS K M3MEHSIOIIMMCS YCIOBHUAM OKpY’Karollew cpenapl. Hamnuue Takux peryiasTOpHBIX
CHCTEM XapaKTepHO MJI BCEX OHYKAPHOTHUYECKUX U IPOKAPHOTUYECKUX KiIeToK. Crenuduyeckue
MEXaHU3Mbl PETYJSIUM aKTUBHOCTU (PKCIIPECCHH) TEHOB OBUIM YCTAHOBJIEHBI  (PpaHIly3CKUMHU
uccienoBarensimu ®Opancya Kakodbom u XKakom Mono B 1961 romy. OHU TpEeAsiOKWIA THIOTE3Y


http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B7%D0%BE%D0%BA%D1%81%D0%B8%D1%80%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9C%D0%A0%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B7%D0%BE%D0%BA%D1%81%D0%B8%D1%80%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82
http://ru.wikipedia.org/wiki/%D0%A0%D0%9D%D0%9A-%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%B0%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BA%D1%80%D0%B8%D0%BF%D1%86%D0%B8%D1%8F_%28%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%29#cite_note-Alberts-0
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"omepoHa'", KOTOpas BIIOCIEACTBUM ObUIa Ha3BaHA KJIACCHYECKOH, M €€ aBTOpPbl OBUIM YAOCTOCHBI
HobGeneBckoii nmpemun. Ha 6a3e 3Toro mccnenoBanusi Oblia BiepBble pa3paboTaHa MOJENb CTPYKTYpPHO-
(YHKIMOHATIBHON OpraHu3alui oOmepoHa. B Hacrosiee BpeMs ONEpOHHAs TEOpPUS MNOJIydHiIa
9KCIIEPUMEHTAIBHOE TIOATBEPXKICHHE.

NirocTpaTuBHBIA MaTepHuaJ:

AHK-nonumepasa lll

m v Hanpagnesme TpanckpunLum

Penniukanus Tpanckpunuus

Cxema perysiiuu 6uocuHTe3a 0eMK0oB-(HhEepPMEHTOB B COOTBETCTBUU C KOHIIEMIIUEHOTIEPOHA

5.JIuteparypa: cm. Ilpuioxennue.
6.KoHTpoOIbHBIEC BONIPOCHI: (00paTHAA CBSA3b)
@DakTOpHhl perIuKalun?

@DaKkTOphl TPAHCKPUIILIUU?

DakTOphl TPAHCIALUU?

Ne3
Tema: Beenenne B METUIIMHCKYIO TEHETHKY. XPOMOCOMHAsI TEOPHsI HACJIEICTBEHHOCTH.
Heab: Jlate npeacTBaneHue o IpeaMeTe U 3aJadax reHeTHKH, €€ POJIH B MEeIUIMHE; 3akoHax [ .Mennemns
(muckpeTHas HACIEeACTBEHHOCTh) M T.MopraHa (CrenjieHHOe HaclleJOBaHuE).
Te3ucnl Jexkuuu: 3aauu METUIIMHCKOM TEHETHKHM 3aKJIIOYAIOTCSI B CBOCBPEMEHHOM BBISBICHHH
HOCUTEJIE OTUX 3a00JeBaHUN CpeAr pOAWUTENeH, BBISIBJICHHM OONBHBIX JETeH W  BBIPaOOTKE
pEeKOMEHJaUA TO WX Je4eHUI0. Bonpliylo ponb B MNPOPHIAKTUKE TEHETUYECKH OO0YCIOBIEHHBIX
3a00JI€BaHN WUTPAIOT TEHETHKO-MEAUITMHCKHE KOHCYJIbTAllMA W TpEHATalbHas JUArHOCTHKA (TO €CTh
BBISIBJICHHE 3a00NIeBaHWN Ha paHHUX CTAIUsAX pPa3BUTUS OpraHu3Mma). |'eHeTHMKa deJoBeKa H3y4yaeT
OCOOCHHOCTH HacJIe/IOBaHUSl TMPU3HAKOB Y 4YEJIOBEKa, HACIEACTBEHHbIE 3a00JieBaHUA (METUIIMHCKAs
TCHETHKA), TEHETHYECKYI0 CTPYKTypy TOMyJSIWiA  4enoBeka. [eHeTHka 4YenmoBeKa  SBISETCS
TEOPETHYECKOM OCHOBOM COBPEMEHHOW MEIUIIMHBI W COBpeMeHHoro 3apaBooxpanenus (CITHU/I,
YepHOOBLIB).

N3BecTHO HECKOJIBKO THICSY COOCTBEHHO T'€HETHUYECKHMX 3a0oJieBaHMi, koTopble moutu Ha 100%
3aBHUCST OT T€HOTHITA OCOOH.

CymiectBytoT 3a00JI€eBaHUs, KOTOPbIE 3aBUCAT U OT '€HOTHUIIA, U OT CPE/bl: UIIeMUYecKas 00Je3Hb,
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caxapHblii TuabeT, peBMaTOUIHbIC 3a00JCBaHUS, S3BCHHBIC OOJE3HU KENyaKa W JABCHAAATHUIICPCTHOM
KHIIKH, MHOTHE OHKOJIOTH-YECKHE 3a00JIeBaHUs, U300 PECHUS U IPYTHE 3a00ICBaHUS TICHXUKH.
XpoMOCOMHAsl TEOpHUsl HACIEICTBEHHOCTH — TEOPHsI, COIJIACHO KOTOPOW XPOMOCOMBI, 3aKIIIOYEHHBIC B
SOpe KICTKH, SIBISIIOTCS HOCHUTEISIMH TEHOB M MPEICTABISIOT CO0OM MaTepUaNbHYI0 OCHOBY
HACJICJICTBEHHOCTH, TO €CTh MPEEMCTBEHHOCTh CBOWCTB OPTaHU3MOB B Py IMOKOJEHUI OINpeaensieTcs
IPEEMCTBEHHOCTBIO HX XpPOMOCOM. XPOMOCOMHAs TEOpHsI HACJIEICTBEHHOCTH BO3HUKIaB Havyane 20 B. Ha
OCHOBE KJIETOYHOW TEOPHH W HCIIOJIb30BANIACh I M3YUYCHHS HACIEACTBCHHBIX CBONCTB OpPraHHM3MOB
THOPHIOJOTHYECKOTO aHATN3A.

OCHOBHBIE ITOJIOKESHHSI XPOMOCOMHOM TE€OPHH HACIIEICTBEHHOCTH

AHayu3 SIBJICHUH CIICIJICHHOTO HACJCIOBaHUs, KPOCCHHTOBEpPA, CPAaBHEHHEC TECHETHYECKOW U
IIUTOJIOTUYECKONW KapT IMO3BOJISIOT C(HOPMYJIMPOBATh OCHOBHBIC ITOJOKEHUS XPOMOCOMHOW TEOpHH
HACJICJICTBEHHOCTH: ['€HBI JIOKAJIM30BaHbl B XpoMocoMmax. [Ipu 3TOM pa3iuvHbIE XPOMOCOMBI COJEPKAT
HEOJIMHAKOBOE 4YHCIIO TEeHOB. Kpome TOro, HabOp TEeHOB KaXIOW M3 HETOMOJIOTHYHBIX XPOMOCOM
YHHKAJICH.

AJUTenTbHBIC TEHBI 3aHAMAIOT OJIMHAKOBEIC JIOKYCHI B TOMOJIOTHYHBIX XPOMOCOMAX.

I'eHbI pacno0XKeHbI B XpPOMOCOME B JIMHEHHOM MOCIIEI0BATEIBHOCTH.

['eHBI OJTHOM XPOMOCOMBI 00Pa3yIOT TPYIITY CIETUICHHUS, TO €CTh HACICAYIOTCS MTPEHMYIIICCTBEHHO
CIICIICHHO (COBMECTHO), Oyiarojapsi 4emy MPOUCXOJUT CHEIUICHHOE HACJICOBAHUE HEKOTOPBIX
npu3HaKoB. UYMCIO TPyNIl CICIUICHUS PaBHO TAIUIOMJIHOMY YHCIY XpOMOCOM JaHHOro Buma (y
TOMOT'aMETHOTO 1oJja) WK Oosbiie Ha 1 (y TeTeporaMeTHoOro mofa).

Cuerutenne HapymiaeTcsi B pe3yJibTaTe KPOCCHHIOBEpa, YacTOTa KOTOPOTO MPSIMO IMPOIMOPIHMOHAIBEHA
pPacCTOSHUIO MEXKJIy TeHaMH B XpPOMOCOMe (TIOPTOMY CHJIa CICTUIEHHsS HaxXOoAWTCsS B OOpaTHOMN
3aBUCHMOCTH OT PACCTOSTHHSI MKy T€HAMMU ).

Kaxxapiii  OMonmorMyeckuii BUJA XapaKTepU3yeTCs OMpPENeTICHHBIM HaO0OpOM XpOMOCOM —
KApUOTHUIIOM.

4 UnaocTpaTuBHBII MaTepuaJi: Jexiun nmpesenramns 80 cnaiios.

OnbiTel I'.Menpaens BapuaHThI 3UroT NNpH OIJIOAOTBOPEHUHU

5.JIuteparypa: cm. Ilpunoxkenne.

6.KoHTpoOIbHBIE BONIPOCHI: (00paTHAsA CBS3b)

KTo aBngercsd oTiioM reHeTuKu?

KakoBo 3HaueHne TeHeTUKH IS METUIIMHBI?

UeMm xapakTepu3yeTcsi HE3aBUCHUMOE Hacyie1oBaHue?

B ueM cyTh clenIeHHOTO HacIe10BaHus?

B ueM npuunHBI BOBHUKHOBEHUS HACJIEICTBEHHBIX O0JIe3HEH YeoBeKa?


http://ru.wikipedia.org/wiki/XX_%D0%B2%D0%B5%D0%BA
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D1%83%D1%81
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D0%B8%D0%BF
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MO>KHO JIM BBUICYUTH HaCJICACTBCHHBIC 00JIe3HU YeJI0BEKa

Neq

1.Tema: HacnenctBeHusie 0one3Hu yenoBeka. OCHOBHBIC TPYIIBI HACIEICTBEHHBIX O0sie3HEH. OCHOBBI
JMAarHOCTUKY U NMPO(UIIAKTHKY HAcJIeICTBEHHBIX 00JIe3HEN

2.lean: JlaTep mpencTaBieHHE O HACIEIACTBEHHBIX OOJE3HIX YEIOBEKa, KIAaCCHU(UKALU U OCHOBHBIX
METOJIaX TUArHOCTUKU U MPOPHIAKTHKH.

3.Te3uchl Jekuuu: B Hacrosimee Bpems 6omee 4500 Oonesneit kinaccupUIMPyeTcss Kak FTeHETHYECKUE
3a00JIeBaHUS.

PeneccuBHbie  reHeTmueckue ~— OONe3HM,  TakMe ~ KaKk  MYKOBHCIHUIO03 M  HEJOCTAaTOYHOCTH
a/IeHO3MH/Ie3aMHHA3bI, POSBISIFOTCS B TOM CIIydae, €ClIU MOBPEXICHBI 00a ajuiesns reHa. B JoMHHaHTHBIX
ayTOCOMHBIX OOJIE3HSIX, TaKOW sBJsieTCs OOJe3Hb XaHTHHITOHA, 3((eKT OONBHOTO reHa MpOsBISETCS,
JlayKe eCIIU IPyToi aJuiesb 3J0POB.

Haxkownen, 3a0oneBanus, CHEIUICHHBIE C X-XPOMOCOMOH, TPOSIBIISIIOTCS Y MY KUUH, TOT/Ia KaK JaMbl, KaK
IpaBUIIO, KaK B Cllyyae CHHAPOMA XPYHKOCTH X-XpOMOCOMEI, OOJICIOT HE BCErjaa, U HOCAT B ceOe TeH,
nepeaBas €ro MOTOMKaM M HarpakJasi CBOMX CHIHOBEW OOJIE3HBIO.

[IpuHsATO paznuyaTh TeHOMHBIE, XPOMOCOMHBIC, MOHOTCHHBIC M HOJHUIECHHBIC (MYIbTU()AKTOPUAIHHBIC)
HACJICJICTBEHHbIE OOJIE3HH .

4 nmocTpaTHBHBIA MaTepuas: Jekiuuu rnpesenramnus 80 ciaioB.
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T
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ABCDE FGH MNOCDE FGH
(:[: TRAHCNOKELNA

%

MNODPQR ABPQO R

*

XpoMocOMHBIE TTePecTPOMKH boabHoii ¢ cunapomom Jlayna

S.JIuteparypa: cMm. Ilpuiioxenue.

6.KoHTpoJIbHBIE BOPOCHI: (00paTHasi CBA3b)

KakoBbI nprYMHBI BO3HUKHOBEHUS HACJIECTBEHHBIX O0IEe3HEN?

[To kaxoMy npuHIUIY KJIaCCUPUIIUPYIOTCS HACTIEACTBEHHbIE 00JIe3HU?
MeToap! TMarHOCTUKU HACJIEACTBEHHBIX O0Ie3HeN?

MeTto1b1 TpoUIaKTUKN HACTIEACTBEHHBIX 00Ie3HEH?


http://humbio.ru/humbio/eclin/0003ec7e.htm
http://humbio.ru/humbio/01122001/medgen/00055242.htm
http://humbio.ru/humbio/eclin/0003de06.htm
http://humbio.ru/humbio/eclin/0003de06.htm
http://humbio.ru/humbio/eclin/0003de06.htm
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NeS

1.Tema: T'enomuka u e€ nepcrnekTuBbl. dDapMakoreHOMHMKa M €€ 3HAYeHHEe JUId pa3pabOTKHU HOBBIX
JIEKapCTBEHHBIX CPEJICTB U IPU MHAMBUAYAIU3ALMN JIEKAPCTBEHHONTEpAIINU

2.lean: [laTh npeacTaBIeHUE O MOHATUHU TATOJOTMYECKAsi aHATOMUS I€HOMa.

3. Te3uchl Jekuuii: I'eHOM — COBOKYNHOCTh HACJIEICTBEHHOTO MaTepuaia, 3aKI0YEeHHOrO B
rafjIonJHOM Habope XpOMOCOM KJIETOK JaHHOI'O BHJIa OPraHU3MOB.

Tepmun «reHom» Obi1 npeasioxkeH ['ancom Bunkiepom B 1920 r. ans ommcaHusi COBOKYITHOCTH T'€HOB,
3aKIIFOYEHHBIX B TalNIOWIHOM HAbope XpOMOCOM OpPraHHM3MOB OJHOTO OMOJIOTMYECKOro BUJA.
[lepBoHayaJIbHBIN CMBICI 3TOTO TEPMHMHA YKa3bIBal Ha TO, YTO NOHSTHE I'€HOMA B OTJIMYME OT [E€HOTUIA
SBJISIETCA [EHETUYECKOM XapaKTepUCTHKOW BHMJAa B LEJIOM, a He OTIenbHOM ocobu. C pasBuTHEM
MOJICKYJIIDHON I€HETUMKM 3HA4€HHME JAHHOIO TepMHMHA W3MeHwWwiIoch. M3BectHo, uyro JIHK, koropas
SBJISIETCS HOCHUTEJNEM TeHEeTHYeCKoM HHpopMauuyd y OONBIIMHCTBA OPraHU3MOB H, CIIEJOBATEIIBHO,
COCTaBJISIET OCHOBY I'€HOMa, BKJIIOYAET B c€0sl HE TOJBKO T'€Hbl B COBPEMEHHOM CMBICJIE 3TOrO CIIOBA.
Bonpmas vacte JAHK sykapuoTmueckux KIETOK MpeACTaBlIeHA HEKOIUPYIOMMMHU («H30BITOYHBIMUY)
MOCJIEI0BATEIbHOCTAMU HYKJIEOTHI0B, KOTOPBIE HE 3aKI04atoT B cebe nHpopmaruu o deskax u PHK.
I'enernueckas uHpOpManus B KIETKaX COMACPKHUTCA HE TOJBKO B XpOMOCOMax sjapa, HO U BO
BHEXPOMOCOMHBIX Mosiekynax JIHK.

B omnpeneneHnn reHoMa OTAEIbHOIO OMOJOTMYECKOrO0 BHAA HEOOXOIMMO YUYUTBIBATh, BO-TIEPBBIX,
TEHETUYECKUE Pa3/InyMsl, CBA3AHHBIE C IIOJIOM OpPraHU3Ma, IOCKOJIbKY MYKCKHE M YKEHCKUE I10JIOBbIE
XpOMOCOMBI pa3ianyaroTca. Bo-BTOpBIX, HM3-3a IPOMAJHOIO 4YMCIA aQJUIEIbHBIX BApUAHTOB TIEHOB U
COIYTCTBYIOIIMX IOCJIEA0BATEIbHOCTENH, KOTOPbIE MPHUCYTCTBYIOT B IeHO(OHIE OOJBIIMX MONYJISIUH,
MOXKHO TOBOPUTBH JIMIb O HEKOEM YCPEeIHEHHOM T€HOME, KOTOphIii caM Mo cebe MOoKeT 00J1a1aTh
CYLLIECTBEHHBIMU OTJIMYUSIMU OT TEHOMOB OT/AEIBHBIX 0COOEH.

DapmakozeHoMuKa — HO8As ObLICMPO PA3BUBAIOWAACA HAYKA — «CNIa8y» (dapmakoceHemurku u
cospemeHHble 2eHOMHble MexHoNo2uu. Brnedpenue gapmakozeHoMuKky 6 npaKkmuky 5KCHePUMeHMANbHOU
Gapmakonocuu u KIUHUYECKOU MeOUYUHbL CMAN0 BOZMONCHLIM 8 pe3yibmame CO8epulencmeo8aHuUs
MEmo008  2eHemu4yecKo20  aHamuza 6 Xxooe evinoanenus llpoekma  uenoseyeckozo - 2eHoMma.
Dapmaro2eHoMUKa nomodicenm COKpamums pacxoovl ¢apmayesmuieckux KOMNaHul Ha co30anue HOBbIX
JIEKApPCMBEHHbIX — NPEenapamos,  YCKOpumv — UxX  paspabomky, — HOBbICUMbL  Mepanesmudeckyro
appexkmusnocmes U ceecmu K MUHUMYMY BEPOAMHOCHb PA36UMUA NODOUHBIX peakyutl, 00YCl08IeHHbIX
npuMeHeHuem SMux npenapamos.

4. AnarocTpaTUBHBIN MaTepHaJl:
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http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BD%D0%BA%D0%BB%D0%B5%D1%80%2C_%D0%93%D0%B0%D0%BD%D1%81
http://ru.wikipedia.org/wiki/1920
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D1%82%D0%B8%D0%BF
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B7%D0%BE%D0%BA%D1%81%D0%B8%D1%80%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D1%82%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BB%D0%B5%D0%BB%D0%B8
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D1%84%D0%BE%D0%BD%D0%B4
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BF%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
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DJIEKTPOHIbI Ne ATanysl Cinreme
pecypcTap, COHbIH 1 DnexTpoHHas OuOIMOoTEKAa http://lib.ukma.kz
1I1H/I€ MATIMETTED 2 DNeKTPOHHBIN KaTajaor

0asacel, - Jlnst BHyTpEHHETO TOJIH30BAHUS http://10.10.202.52
AHUMAITHSITBIK J111s1 BHEIIIHETO M0JIh30BaHHSI http://89.218.155.74
CUMYJIATOpIAP, 3 Pecny6nukansik XKOO apanbik http://rmebrk.kz/
Kocibu Onortap, 5JIEKTPOH/IbI KiTalXaHa
BeO-cairrap, Oacka | 4 BapiiblK monzep 60ibIHIIA 3aMaHAYH CcblIka I JOCTYIIA:

SJICKTPOH/IBI OKY 9/1e0MeTTEpIHE TOJIBIK MOTIH/II KOJI http://www.studmedlib.ru,

aHBIKTaMaJIbIK JKETIMIUIKTI KAMTaMachl3 €TETIH JIOI'MH ibragim123, ITAPOJIb

Marepuaiaap «cryaeHtTik keHecmi» (GEOTAR Libukmal23

(MBICambl, BUJIEO, 0acmachl).
ayzuo, IaiKect) 5 «ITaparpad Memuiiaa» aKmapaTThiK https://online.zakon.kz/Medicing
KyHeci
6 KyKBIK (aHBIKTaMAaIbIK-aKIIapaTThIK, https://zan.kz
CEKTOPFa KOJI JKETIMJIIIIK)
7 Hay4Has snekTpoHHas OuOIMOoTeKa https://elibrary.ru/
8 «BooksMed» anexTpoH ibI http://www.booksmed.com
KiTanmxaHachl
9 «Web of science» (Thomson Reuters) | http://apps.webofknowledge.com
10 «Science Directy (Elsevier) https://www.sciencedirect.com
11 «Scopus» (Elsevier) WWW.SCOpPUS.Com
12 PubMed https://www.ncbi.nlm.nih.gov/pup
med
13 OKMA Penosutopuiii http://lib.ukma.kz/repository/
14 «Aknurpress» caHIbIK_KiTanxaHa https://aknurpress.kz/login
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