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IlosicHuTe/IbLHAA 3aMUCKA

[lporpaMma rmpefHa3HaueHa /[jisi [OTOJHUATENILHOTO YI/IyO/IeHHOTO U3yueHUs
npegMeTa “O61as Ouosiorus” mo pasfeny “OcHOBbI reHeTHKHU. ['eHeTHKa uesioBeka”. B
rporpamme i o0IrieoOpa3oBaTebHOM 11KOJIbI (0a30BbI ypOBeHb) Ha TPOXO’KJeHHe
3TOT0 pasjiesia OTBOAUTCS BCEro IIeCTb YacoB. DTOT0 BPpeMeHU HeZ0CTaTOUuHO, 0COOeHHO
Qs TeX yualuxcsi, KoTopble cobupatorcs caaBath EI'D no 6uosoruu. Kpome Toro, aToT
paszien 610n0ruyY BeI3bIBaeT HeMaslbIi HHTEepeC y yYaluxcsl.

HononHuTenbHast ~ oOijeobpa3oBaTesibHasi  oOljepa3BuBarolljasi ~ Mporpamma
«['eHeTrKa» pa3paboTaHa B cooTBeTcTBUU C PefepanbHbIM 3aKOHOM OT 29.12.2012 N
273-®3 "O6 obpaszoBaHuu B Poccuiickoii ®enepauun”, «IlopsiakoM opraHuszaluu u
CyLLleCTB/IEHUSA oOpa3oBareibHOM JleATeJIbHOCTU o JIOTIOJTHUTETbHBIM
ob1rjeobpa3oBare/lbHBIM  MIpOrpaMMaM», YTB. TIpHKa3oM MwuHOOpHayku Poccum ot
29.08.2013 Ne 1008, Konijeriueii pa3BUTHS JOMOIHUTENIBHOIO 00pa3oBaHUs [eTeH,
CanlluH 2.4.4.3172-14, yTB. T1IOCTaHOB/eHWeM [/1aBHOrO TOCYy[apCTBEHHOIO
ca”HuTapHoro Bpaua P® ot 04.07.2014 Ne 41.

HorionHuTenbHast ~ oOlllepa3BuBaroilas  rporpamMMa  «['eHeTHMKa»  SIBIsIeTCS
MPOrpaMMOK eCTeCTBEHHO-HayYHOU HalpaB/Ie€HHOCTH.

HNononHuTenbHass  obijeobpa3oBarenibHass  oOIlepa3BUBaroIias  ITporpaMma
«['eneTnka» pa3pabotanHa s yuaruxcs 10X — 11-X K/1acCOB M pacCurTaHa Ha BBOZAHBIN
YPOBEHb OCBOEHUS.

AKTya/IbHOCTb U Mejjaroruyeckas 11e/iecoo0pasHoCcTb NpPOrpaMMblI
«['eHeTrKa» Harpas/ieHa Ha pacllvpeHye 3HaHWUM T10 TeHeTHKe.

IT1Iko/ibHAsA TIporpaMMa He BK/IIOYAeT JOCTaTOYHOrO0 KOJMUEeCTBa J1abOpaTOPHBIX U
MpakTHUeCKux paboT, uToObl TIOATOTOBUTH  IIIKOJBHUKOB K IIPAKTHYECKOMY TYPY
Bcepoccuiickoit omumnuaabl U K ycrernHou cgade ['MMA u EI'D 1o 6uoorum.

Tak ke B TIporpamMmy BK/IHOUeH pa3ges «PellleHre reHeTU4eCKUX 3afiau», KOTOPBIU
TIOMOXKET JIyyllle TOHATh OCHOBHBIE 3aKOHBbI  HAaC/Je[CTBEHHOCTH, [aCT BO3MO>KHOCTb
TPEHUPOBKU JIOTUYECKOTO MBILLLIEHUS.

HoBu3Ha ¥ OT/IHYUTE/TbHBIE 0CO0€HHOCTH MPOrPaMMbI

CBsi3b COJep)KaHWsS M3y4yaeMOro maTepuasa C JKM3HbIO  CaMOr0 YUYeHUKa B
3HAUMTEeTbHOW Mepe CTUMYJIUPYeT (POpMHUPOBaHUe TT03HABATE/IbHOTO UHTEpeca.

[TosTomMy B cofiep>KaHHe Kypca BKJIFOU€H psifi BOIIPOCOB, KOTOpPbIe WCCIeNyIHOTCS B
COBpPEMEHHOM HayKe U IIIMPOKO OCBEIIIal0TCs B Cpe/ICTBaX MaCCOBOM MH(OpMaLUH.



Eme oauH akTop, TMOMOraroiuii  LIKOJbHUKaM OIpeenuTbcsi B BbiOOpe
Jla/TbHeHUILIero >KU3HeHHOT 0 TIyTH, — OpPUEeHTaLUs COZlepyKaHMs Kypca Ha CTaplLUytO LIKOJIY.
Kypc cocTouT u3 psija 3aHSATHH, TOCBSILeHHBIX TTpobsieMaM, ZeTaqbHOe pacCMOTpeHUe
KOTOPBIX TpeAIoJaraeTcs B CTapiieu mKoJe.

I'eHeTHka — Hayka O MexaHUM3MaxX COXpaHeHus, Tepefiaud W peanu3aluu
Hac/le[ICTBeHHbIX TPHM3HAKOB OpPraHu3Ma, SIB/SIeTCS OJHHUM U3 1|eHTpajbHbIX pa3/iesioB B
IIKOJTbHOM Kypce «buosnorusi», ¥ H3yudaeTcs B CTaplIMX KjaccaxX. ['eHeTHKa SIBIsieTCS
CIO)KHOM HAyuyHOW U y4yeOHOW [UCLUTITMHOM, M KakK IIOKa3bIBaeT Tiefaroruueckast
MpaKkTHKa, ee YCBOEHMWE BbI3bIBA€T Cepbe3Hble 3aTPYJHEHUs Yy Yydalluxcs. BbIrpaBuTh
CJIOKUBIIIEECST TIOIOYKEHHEe CITOCOOHBI IIPOrpaMMbl 10 TeHETHKe /I YUpPeKIeHHH
JIOTIOTHATEeTbHOTO 00pa3oBaHusa. OHU TI03BOJISIIOT Y/JOBIETBOPUTH €CTeCTBEHHBIM UHTEPeC
JeTeld K BOMpPOCAM HAC/Ae[ICTBEHHOCTM U W3MEHUHWBOCTH U CIIOCOOCTBYIOT JIyUIlIEMY
YCBOEHUIO IIKOJBHOrO Marepuana. OJHaKo, y 3TUX NpOrpaMM eCTb U OIpejie/leHHbIe
HeJJOCTaTKU: COjlep)KaHWe TPOrpaMMbl KDY’KKa, KakK IpaBW/IO, TOBTOPSIET MaTepHuabl
IIIKOJILHOTO KypCa TeHeTWKH, B HHMX Y/e/seTCs MaJio MecTa MpakKTUUecKuM paboTam,
HeZIOCTaTOYHO TBOPUYECKUX 3a/laHMM, CYIIleCTByeT OIlpe/ieJieHHbIM aucbanaHc B
KO/MYeCcTBe yueOHBIX UacOB, OTBe/IeHHbIX Ha pa3/iduHble TeMbl (OCHOBHOEe BHMMaHHe
yAensieTcsl pacCMOTPEHUIO TPOCTeMIIMX 3aKOHOMEpPHOCTel Hac/ie/loBaHMs, TOrZa Kak
MHOTMe KpYyMHble HarpaB/leHusi COBPeMEHHOM TeHeTMKU U3yualoTcsl BeCbMa
TTIOBEPXHOCTHO. )

YCTpaHUTh 3TH HEIOCTATKH, a TaKXKe PACIIUPUTL U YITyOUTb 3HAHUS y4all[uXCs 110
reHeTHKe TpW3BaHa HacTtosias nporpamMma. OOpa3oBaTenbHas rporpamma ''I'eHeTHwKa"
CoCTaB/ieHa Ha OCHOBe TUIIOBOM MpOTpaMMbl KPY’KKa IO MOJIEKY/ISIDHOM reHeTuke. B
TUTIOBYIO TIPOTPaMMy BHeCeH psifi M3MeHeHHWl, HarpaB/ieHHbIX, B TIepPBYIO0 ouepe/ib, Ha TO
yroObl B~ MeHbIllel  crereHW  AyOnMMpoBaTh — MIKOJABHYH — TIpOTpaMMmy, |
TIpe[yCMaTpPUBAIOIIMX BCECTOPOHHEe M3yueHHe OCOOeHHOCTelN pa3/MUHbIX HarpaB/eHUH
TeHeTHKH, UTO B 1ie/ioM (GOpMHDPYeT Y JieTeli MpaBUIbHOe TIOHUMaH1e 3HaueHus, 1ieyiedl u
3aJjau COBPEMEHHOU reHeTHKHW. Kpome TOro, M3MeHeHUs TeOpeTHYeCKOW YacTh Kypca
00yC/IOB/IeEHBI OBICTPHIMHU TEMIIAMH Pa3BUTHSI T€HETHKH B HACTOsIIIee BPeMsl, TIOSIBIeHHEM
HOBBIX HAyYHBIX HarlpaB/IeHH, BO3HWUKHOBEHWEM HOBBIX ITIOHSTUM, OTKDPBITHUEM psifia
3aKOHOMEpPHOCTeM, KOTOpble ellle He HallUld CBOero OTPakKeHWsl B IIIKOJILHOM Kypce
reHeTHKW. B TiporpaMMe yBeIMUeHO KOIMUECTBO TMPAKTUUECKHUX PaboT, BO3pOC/IO UX
TeMaThyeckoe pasHooOpasve. Takve W3MeHeHHs HalleJleHbI Ha TO, uTOOBI B XOjie
BBITIOJTHEHUSI TTPAaKTUUYeCKUX U CaMOCTOSITe/IbHBIX paboT yualiuecs: mpruobpeTasy HaBbIKU
paboTel C OHOMIOTMUECKUMH OObEeKTaMH, HWHTepIpeTalli ¥ aHajiu3a pe3y/IbTaToOB
MCCIieJOBaHUM, 3HAKOMUTUCh C METOJUKaMU HayUHBIX UCC/IeZIOBAaHUM.



'eHeTHKa uesioBeKa, OBICTPO pa3BUBAsICh B TIOC/IeJHUE [IeCATUIETHS, Jjafa OTBEThI
Ha MHOTHe W3 JJaBHO WHTEPECOBABIIMX JIFO/Iel BOIIPOCHI: OT Uero 3aBUCUT IO pebeHKa?
[Touemy feTH TOX0XKH Ha poauTesneii? Kakue rpusHaku U 3abomeBaHusT HaC/AeAyIOTCS, a
kKakve Her? [louemMy /oM Tak He TIOXOXKWA JApyr Ha fgpyra? Ilouemy BpeaHbI
6/TM3KOpO/ICTBEHHBIe OpaKu?

ITporpaMma paccuMTaH Ha pacIIMpeHHe KPyro3opa yualuxcs B 00/1acTh reHeTHKH
W Ha yriayO/ieHuM reHeTUYeCKUX 3HaHWM, TIOJYYeHHBIX B Kypce o0ijed OHoJiorud, uto
OyzeT cmocoOCcTBOBaTh ycremHoi caaun EI'D.

Henb0 o00yueHusi 10 o0Opa3oBaTe/NbHOM MporpamMMe «['eHeTHKa» SBJ/SAETCS
dbopmupoBaHre y JeTell 3HAHWM 00 OCHOBHBLIX 3aKOHOMEDHOCTSIX HaCaeICTBEHHOCTU U
W3MEHUMBOCTU  JKUBBIX  OpPraHM3MOB, OOOCHOBaHHWE  MaTepUa/IbHOW  OCHOBBI
Hac/eCTBEeHHBIX TpeoOpa30BaHMWi, CO3/laHWe OPWEHTALMOHHOW ¥ MOTHBALIMOHHOMN
OCHOBBI [I/I1 OCO3HAaHHOTO BbIOOpPAa €CTEeCTBEHHOHAYUHOIro TMpodunas obyueHus,
cofletfictBrie (DOPMHPOBAHMIO Y YUAIIUXCS TeHETHUEeCKOW IPAMOTHOCTH M MPUOOIIeHre K
30poBOMYy 00pa3y »xu3sHu, [loaroroBurcs K ycrieritHoi caaue 'MA v ET'D mo 6uosoruu.

JocTrKeHre JaHHBIX LeJiel OCYLLeCTBIISeTCS 3a CUeT pelleHrs C/IeyolnX 3a4au:
1.¥YrnybneHue u paciiiipeHre OCHOBHBIX TTOHSITHN TeHeTUKUY;
2.CchopMHUpoBaTh y y4yalluxcs MOHITHE O MeTO/laX TeHeTUYeCKOr0 aHaIu3a;

3. Ob6ocHoBatb 3Hauenue JJHK, reHoB, XpomMocoM B XpaHeHWHW U Tepefaue
Hac/e/ICTBeHHOW HH(OopMal[uy;

4. 060CHOBATH POJIb TEHOTUIIA U CPe/bl B (POPMUPOBaHUM (PEHOTHTIA;
5. Ob6ocHOBaTh 3HaUeHWe MYTaLi 1Sl 3BOJTIOLIUU U CeIeKLINM;

6. O3HaKOMHUTb y4YalUXCsl C METOAUKOM COCTaBJIEeHUs] POJOC/IOBHOM aHaau3a TUIla
HacJ/ieJOBaHUs M0 Hel;

7. OBOCHOBAThH BpegHOe B/IMSIHHUE MYTAreHOB, KYPDEHUA, y1'[0Tp€6J'[EHI/IH dAJIKOI'0Jid 1
HAPKOTHUUYECKUX CPEACTB Ha HAC/IEACTBEHHOCTb U PAa3BHUTHE ITOTOMCTBA;

8. O3Hakom/ieHHue U COBEPIIEHCTBOBAHME  HABBIKOB  DEIIEHHUSA  TUIIOBBIX
reHeTU4YeCKHX 3444,

9. ®opmupoBaHHWe Yy CTapIIeKIaCCHUKOB YOeKJeHHOCTH B TPaKTHUYeCKOu
3HAUMMOCTH TeHeTUYeCKUX 3HaHWW [jiss  TIPOTHO3UPOBaHUSI W NPOMUIAKTUKH
Hac/ieJCTBEHHBIX 3a00/IeBaHUM UeI0BeKa;



10. Pa3BuTHe ymeHUM aHaIM3UpPOBaTh, TPOTHO3UPOBATh, Je/1aTh BLIBOJbI HA OCHOBE
nuMerolielicss nHpopmaiyy, paboTaTh C AOTIOTHUTE/ILHON TUTepaTypoi

B pe3ysibTare 00yueHUs yUYaluecs JO/DKHbBI

3HaTh:

OCHOBHbIE TTOHSTUSI T€HEeTUKU;

OCHOBHbIe 00/1aCTH MPUMeHeHHs 3HaHWM T10 TeHeTUKe B MeJULIUHE;

OCHOBHbIE TpeOOBaHMS K MTOCTaHOBKE T€HEeTUUECKOT'0 CKPEIUBaHUS;

OCHOBHbIE ZIOCTH)KeHUsI B 00/1aCTH MOJIEKY/ISIPHOM TeHeTUKU 1 TeHHOW MH)KEeHEePUH.
YmeTh:

oopMsTh, 1aBaTh apryMeHTUPOBaHHOe 00BbsCHEeHMe pellleHus 3a/jau 110 TeHeTHUKE;

COCTaBJIATb TIIPOTHO3 BEPOATHOCTH IIPOSAB/IEHMSA HAC/IE€OCTBEHHBIX 3a00/1€BaHUMN
yeJsioBeKa,

BJ/IdI€TH A3BIKOM IIpEAMETA.

Cojep)kaHde y4eOHOro MaTepua/ia NPOrpamMMbI COOTBETCTBYeT  IIeJIAM
npocdunpbHOrO0 00yUeHUst U B OTpefie/ieHHOW CTereH! MAOTOJIHSeT yuebHyI0 Tporpammy,
6sarozapst uemy obecrieuriBaeT 3HAKOMCTBO C IDYTUMH OTpac/isIMA OMOJIOTHH, MeTUI[HUHBI,
TOTOBUT YYalllUXCs K BBIYCKHbBIM W BCTYIUTE/NbHBIM 3K3aMeHaM, BXOXKAEHUIO BO
B3DOC/YIO >KU3Hb.

OcHoBHBIMH ¢opMaMH M MeTOJaMHU U3YUeHUs] Kypca SB/SIOTCS JIeKLUH,
MPaKTUKyMbl T10 peLIeHUI0 3ajiau, yCTHble COOOIeHHsl YYaIuxcsi C ToC/ieAyrolei
muckyccueid. [lpegycmaTpuBaeTcs M UHAUBHUyaibHas popma paboThI.

[Tpensiaraemasi mporpaMMa MOJKeT W3yuaTbCs KaK CaMOCTOSITe/bHbIM KypC U
TIPOBOJIUTCS TIapaJIie/IbHO C ypOKaMu 00I11ieit O1oJIoTHH.

ITporpaMMa I03BOJIIeT OPUEHTHMPOBATHLCSA HA HMHTEPEChl YUallMXCsl U I103TOMY
TIOMOTraeT pelllaTh Ba)KHble yueOHbIe 3aJaud, CHUCTEMAaTHU3UPYs, YIAyO/ss U pacIIupsis
O6MoJIoryecKue 3HaHUsA, a UMEHHO B 00/1aCTH T'eHeTHUKU.

[Iporpamma paccuvtaHa Ha 17 yacoB g ydammxcs 10-11 knacca (1 yac B
HeJeto).

[IporpaMMa yuuThIBaeT C/IeAyIOL1€e MPUHLUIIbI:



MPUHLUIT KOMILJIEKTHOCTH, MpeJyCMaTpPUBAIOL[MKA TeCHYH B3aMMOCBSI3b BCEX
CTOpPOH yuebGHOro mnpotiecca;

TPUHLIUN TIPeeMCTBEHHOCTH, OTpeJestolIUui M0C/eJ0BaTe/IbHOCTh U3/I0XKeHUSsT
MIPOrpaMMHOr0 MaTepuasia, 4ToObl obecreunTh B yueOHOM mMpoljecce TpeeMCTBeHHOCTh
3a/1a4, CpPe/ICTB ¥ METO/I0B TIOAT0TOBKH, 00BEMOB Harpy30K;

MPUHLMIT  BapUaTUBHOCTH, T[peJyCMaTpUBAKOIMM B  3aBUCUMOCTA  OT
WH/IMBUYalbHBIX 0COOEHHOCTel yuallerocs, BApMaTUBHOCTL MPOrPaMMHOI0 MaTepuasa
JJisi  TIDAKTUUeCKUX  3aHSATHM,  XapaKTepu3ymIUXcs  pa3HoobpasveM  CpeJCTB,
HaripaB/IeHHbBIX Ha pelleHre onpe/eeHHOW Mejarornyeckou 3aJauu.

CpoK peanu3anuy nNporpaMmel.

[Tporpamma paccuvTtaHa Ha 1 roj obyuenus. Ha peammsaruro Kypca otBoguTtcs 1
Jac B HeJIeJT0

dopMbI OpraHu3anu 00pa3oBaTe/IbHOU AeSITe/IbHOCTH M Pe)KUM 3aHSITHIH
Jlekiyst
[TpakTryeckast paborta

JlabopaTopHast paboTa



CopepxaHue nporpaMMsbl

Ne Tema Cogeprxkanue PesysnbTar
(HaBBIKU u
yMeHHUs)

1 OcHOBHBIE lenetuka —  Hayka 00| CoBepilleHCTBOBa
TIOHSATUS W3MEeHUYMBOCTHU U | HUe 3HaHWH,
reHeTHKHU. Hac/seCTBeHHOCTH.  OCHOBHBbIE | yMEHUM, HABBIKOB.
Ucrtopus MOHATUS TeHeTUKW (TeHoTwI,

TeHeTHKHU. dbeHoTUN, KapuOTWM, aJsieb,
JIOMVHAHTHBIN TMpU3HaK,
pelLieCCUBHBIN TpU3HaK,
rOMO3UrOTa, reTepo3uroTa).
Mecto B COBPEMEHHOU
OuonornuecKoi Hayke.

2 3aKOHOMEPHOC Wctopus vccnenoBanuii |  CoBeplIeHCTBOBA
TH reHeTUKU yesiOBeKa. | HUe  yMeHUM U
Hac/1eCTBeHHOC | MeHpeneBcKas reHeTHKa | HaBbIKOB y
TH Y | yesjoBeKa. y4Jaluxcs
W3MEHUYMBOCTU B3aumogerictBue TeHOB.
yesioBeKa. CuernuieHHOe HacJieJOBaHUe

T'eHOB y yesioBeka. ['eHeTuka

rnosia. HacnmencrtBeHHOCTh U
cpepa. Twurbl W3MEHUMBOCTH Y
yesioBeKa.

[IpakTHueckre 3aHATHA:

pellleHre ¥ COCTaBJ/IeHUe 3a/iau
1o Teme: «MOHOTUOpHAHOE U

AUTUOpHIHOE CKpell[iBaHUe»;

pelleHue 3a/1a4 1o TeMam:

— «B3aumopericTBue reHOBY;

—«CrenseHHoe
Hac/ieJOBaHUe»;

— «HacnegoBanue, ciernieHHOe
C I10JIOM»,

3 ['eneTuka ['enetuka nosa. HacnenoBanve | CoBepiieHCTBOBA
rosa. TIPU3HAKOB, CLeIUVIeHHbIX  C | HUe 3HaHWH,
CuerieHHOoe ¢ | mosioM.  Aytocombl.  [losioBbIe | yMeHWH, HABBIKOB.
T0JIOM XPOMOCOMBI.

Hac/ieloBaHue

4 OHK — ocHoBa MarepuranbHbIM HocutesieM | CoBeplleHCTBOBa
Hac/ie/[CTBEHHOC | Hac/leICTBeHHONW  MH(OpMaluM | Hue 3HaHMMU,
TU. sapasiercs  [IHK, B MosieKyse | yMeHUM, HaBBIKOB.




KOTOpOU 3al¢poBaHbI
MPU3HAKW, TMPHUCYIIUe [JaHHOMY
BUJly OpraHW3MOB BO BCEM WUX
MHoroo6pa3un. Kaxzabiii ux Hac
coctoutT nipuMepHo u3z 10 B
MATHAJLATOU CTeNeHW KJIeTOK.

OTO CBOero poja UMIlepust
KJIeTOK, Kaxzas U3 KOTOPBIX
Tpe/iCTaB/IsieT coboti
MUHHUATIOPHYIO  (abpuky s
TIPOM3BO/CTBA OenKoB.

Wudopmariusi o ctpoeHun beska
CBOJUTCS K T0C/Ie/I0BaTe/TbHOCTH
AMUHOKHUCJIOT, W3 KOTOPBIX OH
COCTOMT. Nudopmarus 06
AMUHOKHUCJIOTHOM COoCTaBe
0e/IKOB OpraHW3Ma 3allicaHa B
MoJiekyJsie JTHK.

XPpOMOCOMBI —
HOCHUTeJIH
HacJie[[CTBEeHHbIX
3a/]aTKOB.

buonorunueckas pOJib
XPOMOCOM CBsi3aHa C XpaHeHUeM
W Tiepejauell Hac/ie[CTBEHHOMU
uHpopmanuu. V3yueHve fetaneu
CTPOEHHUSI XPOMOCOM, OCOOeHHO
Ha cTaguyd MeTadasbl MHUTO3a,
KOrjla OHWM  JIyyllle  BCero
pa3uuuMbl, UMeeT  OoJIbIIIOe
3HaueHWe IS JAUAarHOCTUKU
Hac/leJCTBeHHBIX  3abosieBaHUiA
JesioBeKa, 00yC/IO0B/IEHHBIX
MMEHHO HapyllleHHeM CTPOeHHsI
XPOMOCOM.

CoBepi11eHCTBOBa
HHe 3HAHUH,
yMEHHWI, HaBbIKOB.

I'eneTnueckue
OCHOBBI
WHAVBUYaJIbHOT
0 pa3BUTUA

OCHOBHbIE ~ 3aKOHOMEDPHOCTH
(YHKIIMOHUDOBaHUS TE€HOB B
xojie

VH[VBUYaJIbHOTO  Pa3BUTHS.
[TepecTpoiika reHoMa B
oHTOreHe3e. HaciegoBanue
nvddepeHIMPOBaHHOTO
COCTOSIHUSI KJIETOK. XUMEepHbIE U
TpaHCreHHbIe OPTraHU3Mbl

CoBepllieHCTBOBa
HHe 3HAHUH,
yMeHUM, HAaBBbIKOB.

MeTtopp!
HU3yueHus
FeHEeTUKHU

KnuHUuKoreHeajioruuecKui
MeTo/l. b/M3HeLoBbI  MeTOo/,.
I{uTOoreHeTHYeCKUM

Cucremaru3sarys
JTaHHbBIX 0
3aKOHOMEPHOCTSIX
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yesioBeKa MeTO[. AHTpONOreHeTHYeCKHe | Hac/eJ0BaHUsA
MeToAbl. VIMMyHOreHeTUUeCKHe | HEeKOTOPBIX
MeTO/bI. TIPMU3HAKOB
[TonynsMOHHOTeHEeTUYECKUE | UelOBeKa.
MeTOZbI. buoxumnueckure
MeTO/IbI.
Perienuve 3azau o remam:
— «Omnpepesnenye  TUIA
Hac/le0BaHWg  IpU3HaKa C
TIOMOLLIbIO aHa/IU3a
PO/IOC/IOBHOM;
«['eHeTHyeckue TIpoLieCCBl U
JleCTBHE 3aKOHa Xapau—
BaitHb6epra B momyasiiusix
yesioBeKa»;
— «HacniegoBanue rpynr KpoBu
y 4eJIOBeKa».

Nctoku v| Ilpoektr mno pacumdpoBke | CucreMarr3anys
TMepCIeKTHBbI reHoma yesioBeKa — | maHHBIX 0
MeXXYHapOJHOM | MeXXIyHapOJHbIN Hay4HO- | 3aKOHOMEPHOCTSX
MpPOrpamMMBblI VICCIIeI0BaTe/TbCKUM TIPOEKT, | Hac/ieJOBaHUs
“I'enoM IJIaBHOM 11e/Ibl0 KOTOPOTO ObIIO | HEKOTOPBIX
yesioBeKa. orpeJie/IUTh N0C/e0BaTeIbHOCTD | IPU3HAKOB

HYKJIEOTH/|OB, KOTOpBIE | UeyioBeKa.
COCTaBJIAOT OHK 5|
uaeHtTuduLrpoats 20-25 ThIC.

reHOB B Yyes10BeYeCKOM
opranu3me. ['eHom  mo6oro

OT[leJIbHO B3ATOr0 OpraHv3Ma
YHUKaJ€eH.

Hacnepcreenn HacrnencrBeHHsble Oosie3ny | 3HaHUe Haubomee
ble 60JIe3HU U UX | MOTYT OBITH BbI3BaHbI | PaCIIPOCTPAHEHHbI
TPUYMHBI. HapylleHusiIMU B  OT/ZAe/NbHBIX | X HacC/ae[CTBEHHbIX

reHax, XpPOMOCOMax uu | 3a00/1eBaHuUH,
XPOMOCOMHBIX Habopax. | 3aKOHOMepPHOCTH
XPpOMOCOMHBIE 6one3nu | UX HaC/IeAOBaHKSI.
BO3HUKAKOT TMPU  U3MEHEeHUH

CTPYKTYpBl XpoMocoM. Yacrtora
XPOMOCOMHBIX MyTaLumn y
ye/lioBeKa Be/lMKa W SIB/ISAETCA
npuurHor 10 40% HapyieHu
3/I0POBbSI Y HOBODOJKJEHHbIX. B
OOMBIIHCTBE cyyaeB
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XPOMOCOMHBIEe
BO3HUKAIOT B
pPOJUTEJIeN.
HacnencrBeHHbIE
MOTYT OBbITh 00y C/IOB/IEHBI
V3MEeHeHUsIMU reHeTUYeCKOU
MH(MOpMaIMK Herocpe/ICTBEHHO B
reHax. Yacto  BCTpeuyarOTCs
reHHble WIA TOUeuHble MYTal[uHy,
CBsI3aHHbIE C V3MeHeHUeM
T110C/1eJOBATEIbHOCTU
HYK/1e0TU0B B MoJjiekyse [JTHK.

MyTaL1H
rameTax

0oJie3HU

10

Jleuenue
HaCJ/1e/ICTBeHHBIX
0oJIe3HeH!.

O bheKTUBHbIX Cpe/iCTB
JIeueHHUsI HacCJ1e/ICTBEHHBIX
bome3Hell ToOKa He CYI[eCTBYeT.
O[IHAaKO  CYIECTBYIOT MEeTO/IbI
JieveHmus, obnervarorue
COCTOSIHUE OOMbHBIX u
yJIydIarole UX CaMOUyBCTBHE.
Onu OCHOBaHbI TJIaBHBIM
obpazoM  Ha  KOMIIeHCAI[UH
nedheKToB MeTab0/1M3Ma,
00yC/IOB/IEHHBIX HapYIIEHUSIMHU B
reHOMe.

3HaHHWe MeTO/|0B
JieyeHus,
obsieruaroriye
COCTOSTHHE
O0MBHBIX u
y/ydllaromnme  Mux
CaMOYYBCTBUE.

11

CoBpemeHHbIe
WCC/IeJOBaHUSI B
reHeTHKe

Posb reHeTUKU Ha
COBPEMEHHOM JTare pa3BUTHS
LMBU/IM3aLMU. ['eHHas U

KJIeTOUHasi UH)XeHepus, UX
WCII0J/Ib30BaHMEe Ha  TIpaKkTHKe.
OTUYeCKUe aclleKThbl

Wcc/eloBaHUd B oOsactH
TeHHOM VH)XEHEepUH.
BuoTexHonorus — HayKa
Oynayiiero.

[Tpobnema CO3aHUS 1
VICTI0J/Ib30BaHUs TPaHCTeHHbIX
opraHu3mos. [lonyuyeHue

TPaHCTeHHbIX TIPO/IYKTOB
MUTaHUA: «3a» U  «IIPOTUB».
MapkupoBKa reHeTUUeCKU

MOAU(PUIIMPOBAHHbBIX
TIPOAYKTOB. [TepcrnieKTUBBI
Pa3BUTHS OUOTEXHOJIOTUU.

[IpoBenenue

3HaHUe pasBUTUA
TajlaHTa y JeTeu.
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COLIM0JIOTUYECKOTO orpoca:
«BbIssBeHMe OTHOIIEHUs JIroei
K

TPAHCTeHHBIM TIPOAYKTaM».

ITeMoHCTpaLys TabmII,
BUZeOPUIEMOB O [JOCTYKEHUSIX
reHHOW UH)XKeHepUH, O

TPAHCTeHHBIX  pacTeHWsIX |
JKUBOTHBIX.

12

KnonupoBanue

KnonupoBanue — MeTo[,
TeHHOU WH)XEHEepUH, rpu
KOTOPOM TIOTOMKH TI0/Ty4aroTCs
M3 COMaTUUeCKOM KIeTKH TpeJKa
U TI03TOMY HMeEIOT abCOIFOTHO
Takou e reHoM. [IpakTmuecku
nrobasi TeXHOJIOTHs, TIPUMeHNMast
K MJIEKOITATAIOI[UM, TTPUMeHUMa
U K Ue/ioBeKy. 3HAuWT, MOXXKHO
KJIOHMPOBaTb U 4YeJioBeKa, T.e.
CO3/laBaTh JBOMHUKOB JIIOJei, OT
KOTOPBIX MOJIyueHa X0Th Obl O/IHA
3710poBas KjeTka. YueHble BUIAT
TepCrieKTUBY  BOCIIPOU3BeEeHUs
OT/Je/IbHbIX TKaHel WM OpraHoB
TsDKesI0  OOJIbHBIX  JItOJlel  Jjis
Toc/IeiyIolell  TpaHCIIaHTALUN
— B I3TOM C/yyae He Oyger
npobsiem C OTTOpKEHUEM
TpaHCIUIaHTaTta. KioHupoBaHue
MOXXHO HCIIO/b30BaTh U IS
MOJIydeHUs HOBBIX  JIeKapCTB,
0c0OeHHO  TIONy4YaeMbIX U3
TKaHel ¥ OPraHOB YKUBOTHBIX WU
yeJsioBeKa.

OCHOB
TeHHOU

3HaHue
MEeTO/]0B
VH)XeHEepUH.

13

Ypogcraa.

Pa3BuTre  HOBOro  >XMBOIO
CylecTBa MPOUCXOJUT B
COOTBETCTBUM C T€HETUUYECKUM
KoAoM, 3anucaHHbiM B [IHK,
KOTOpasi COAEPXKUTCSA B  sZipe
Ka)KZIOM K/IeTKA OpraHu3Ma.

WHorna moj  BO3AeHCTBUEM
(akTopoB cpezibl —
pPaJIM0AKTUBHBIX,

3HaHue U
TOHMMaHWe TOro,
4TO Tof
JIeICTBHEM
dakTopoB
TPOMCXOJUT
HapylleHue
reHeTUYEeCKOro
KO/la, BO3HMUKAIOT

cpefibl
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y/IbTPa(rO/IeTOBbIX nyueu,
XUMHUUECKUX Bell|eCTB —
MIPOUCXOJUT HapylleHue
reHeTUYeCKoro Ko/ja, BO3HUKAIOT
MyTaL1H, OTCTYIUIEHUSI ~ OT
HOPMBI.

YepHOOBITbCKasE KaTacTpoda —
y JEOJieN TIOBBILIEHHbIM YPOBEHb
pa3IUYHBIX MaTOJIOTUH,
CBSI3aHHBIX C MYTaL[UsIMU.

MyTaLH,
TIPUBO/SLLIE K
yPOACTBaM
yesioBeKa.

-15

14

Pemenne
KOMOWHHPOBaHH
BIX 33/ay 1O
reHeTHKe

Metopvika OBJIa/IeHUs
rpyueMamMyd  pellleHUs  3ajay;
yMeHWe UM HaBbIKM pelleHus
TUTTOBbIX 3a7iau C
WCIO/Tb30BaHWEM 3aKOHOB
I'"Mengenst. TuUnuHble OMIMOKH
IpU OTBeTe Ha BOMPOCHl IO
reHeTHKe 51 pelilieHue
reHeTUYeCKUX 3a/au.

3HaHue
HaBBLIKOB
peleHuun
yMeHue
TIPUMEHSTh.

TIpaBwJI,
npu
3ajay,
ux

16

I'enHasa
WHXeHepus.

Ncnonb3yer Ba)KHeUIIIMe
OTKDBITHS MOJIEKYISIPHOM
TeHeTHKU [ijisi Pa3pabOTKu HOBBIX
MeTO/IOB YCCrieI0BaHus,
MOJIyYeHUs] HOBBIX TeHeTUYeCKUX
JAHHBIX, a TAKXXe B MPAKTUUYeCKOM
JesiTelbHOCTW, B YaCTHOCTU B
MeJuLHe.

Co3gaHa  BakLMHa  IIPOTHB
MH(DEKIIMOHHOT0 reHoTUMa
(6bone3nn BotkwHa) — Ooe3HU
OMAaCHOM W TPYAHOU3/IEYMMOU.
Benytcs paboTbl MO CO3[jaHUIO
YMCTBIX BaKI[UH MPOTUB TPUIIIa,
CUOMPCKOI S13BHI.

[ToHumanue
WCI10JIb30BaHUs
Ba)KHEMIIINX
OTKPBITHUU
MOJIEKYISIDHOM
TeHeTHUKHU B
MPaKTUUeCKOU
JeATeIbHOCTA, B
YaCTHOCTHU B
MeIULIHE.

17

I'eneTuka u
KPUMHHAIMCTUK
a.

B cyaeOHOM TIPaKTHKe
M3BECTHBI C/yyad yCTaHOBJIEHUS
POACTBa, Korja JeTd Obuin
nepenyTtaHbl B pozajgome. MHorzaa
3TO KacajaoCb JeTed, KOTOpble
pOCIM B CEMbSX He OJUH TOf.
g ycTaHOB/IeHUsT  POACTBA
WCTIO/b3YIOT METO/bl
OrosIornUecKoi 9KCTIepTU3bI,
KOTOPYHO  TIPOBOJSIT,  KOrJa

3HaHHe
YCTaHOBJIEHHIO
POJCTBA C
TIOMOIIIbI0 METO/IOB
Ouro/I0ruuecKou
9KCIePTHU3HI.

I1o
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pebeHKy wucnoaHuTcs 1 rojg u
CTabWIM3UpyeTCs cucTema
KpoBu. Pa3paboTaH HOBBIM MeTO[
- TeHHass  JAKTHUIOCKOTIHS,
KOTOPBI TI03BOJISIET TIPOBOJUTH
aHa/IM3 Ha XPOMOCOMHOM YDOBHe.
B 3TOM csiyuae Bo3pacT pebeHKa
3HaueHWs He WMeeT, a POZCTBO
yCTaHaB/IUBaeTCsd  CO 100%
rapaHTHeH.
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