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HosicHuTeIbHAS 3alIUCKA
Hacrosimass pabouas mporpamMMa COCTaBlieHa Ha OCHOBE aBTOPCKOW mporpammbl «OCHOBBI
mosiekyssipHoit renetukn» M. K. HypOekos. buomorms. 10-11 xmaccel. [IpodunsHoe oOydeHwue.
[Iporpammsbl anekTuBHBIX KypcoB. COoopHuk 4. Artopel: B.Cupornazos, U.Mop3ynosa, M.: JIPODA,
2009r.,224 ctp. Ha ocHOBe mporpaMM OCHOBHas oOpa3oBaTeibHas IMpOTrpaMMa CpeaHero (ITOJTHOTO)
o6mero oopazoBanust [ BOY COILI c¢. HoBoe Mancypkuno (nmpuka3 Ne35 ot 28 asrycra 2020 rona).

O0mas xapakrepucTuka yueOHOro npeamera.

MonekynspHasi TeHETUKa, SBJSSACH Pa3/ielOM T'e€HETHKH, U3YYarolluM MEXaHU3Mbl HACJIEICTBEHHOCTH
Y U3MEHYMBOCTH Ha MOJIEKYJSIPHOM YPOBHE, IIPEJCTaBIsET COOON B HACTOSLIEE BpeMs KOMIUIEKCHYIO
HayKy, MPOHU3BIBAIONIYI0 MHOTHE pa3fenbl Ouonoruu. OHa Gepercss Ha BOOpY>KEHUE Bce OOJIBIINM Kpy-
I'OM HCCIIe10BaTeNe — OMOJIOrOB U 3KOJIOTOB — M YaCTO CIIYKHUT METOJOJIOTHYECKON OCHOBOM MHOTHX
pa3ziesioB COBpeMeHHOM Ouonoruu. MolekynsipHas reHeTHKa, M03BOJIsIs PAaCKpbIBaTh TOHUANIIINE MoJie-
KYJIIpHbIE MEXaHM3Mbl IIPOLIECCOB YKU3HEIECATENLHOCTH PA3JMYHbIX OpPraHU3MOB, HAlpaBlieHA Ha pe-
HICHHE BaKHEHIIMX Hay4YHO-HCCIEI0BATENbCKUX, CEIbCKOXO3AUCTBEHHBIX, MPOAOBOIbCTBEHHBIX U Me-
TUITHCKUX MTPOOIIEM.

HMeHHO pa3BUTHE T'€HETUKH, MOJKPEIUIEHHOE MOJEKYJISIPHO-TeHETUUECKUMU METOJIaMU HCCIIE0Ba-
HUSl HACJICJICTBEHHOW OCHOBBI JKHMBBIX OPTraHU3MOB, M IIOCJICTHUE JIOCTMIKCHUS B OOJIACTH TECHETHKHU
YelloBeKa M pA/la XO3SHUCTBEHHO IIEHHBIX JKUBOTHBIX U PACTCHMM MO3BOJSIOT Ha3BaTh XXI| Bek «BekoMm
OHOJIOTUN.

JlaHHBII KypC — NEPBBIN B IpEeAIaraeMoi cepuu «l eHeTuKay, Io3TOMY OH JOJIKEH 3aJI0)KUTh OCHOBBI
NOHMMAHUS 3aKOHOMEPHOCTEH HAaCJIEICTBEHHOCTH M MEXaHu3Ma pabOoThl T€HETUYECKOro ammapata.
[Tocneanue naHHBIE TEHETUYECKOM HAyKU BCE OOJIBIIE CBHUETENBCTBYIOT O HAJIMYUHU M€HHOT'O KOHTPOJIS
OOJIBPITMHCTBA BYKHEHIIINX OMOJIIOTHYECKHUX POIIECCOB, 00ECIICUNBAIOIINX KU3HEACSITEILHOCTD KICTKU U
opranu3ma. Bee yanie B OMOIIOTMYECKUX UCCIIEOBAHUSX KaK MPUKIAJAHOTO, TaKk U (yHIaMEHTAIBHOTO
XapaxkTepa MPUMEHSIOTCS METObI MOJIEKYJISIpHOUM TreHeTHKU. Cle10BaTeNbHO, JaHHBIN AJIEKTUBHBIN KypC
MOKET OBITh MOJIOKEH B OCHOBY NMOHUMaHUs Bcel Ouonoruu. OH, HECOMHEHHO, BBI30BET Y ydalluXcs
UHTEpEC, )KeJTaHNUe M CTPEMIICHHE U3y4YaTh OMOJIOTHIO B CTAPIIMX KJIACCAX, 3 MOXKET, U B BY3€.

Ot60p conepkanus kKypca «OCHOBBI MOJICKYJIIPHOW T€HETUKNY OCYIIECTBIISUICS HAa OCHOBE psja (ak-
TOB, CTHUMYJIUPYIOIIHUX PA3BUTHE y IIKOJIHHUKOB IO3HABATEIBHBIX WHTEPECOB. 3aHATHS HOCSIT IPO-
OJleMHBIN XapakTep Oyaroapsi MOCTAaHOBKE JAMCKYCCHOHHBIX BOIIPOCOB, HA KOTOPHIE IO CHX TMOpP HET Of-
HO3HAuYHbIX OTBeTOB. dopMHpoBaHHE COBPEMEHHOI'O  €CTECTBEHHOHAYYHOI'O  HKOJIOIMYECKOTO
MHUPOBO33PEHUS, AKTUBHBIN JAEITETbHOCTHBIN MOAXO0 K U3y4aeMbIM Mpo0ieMaM JUKTYIOT MaKCUMAalbHO
BO3MO)KHOE MPAKTHUECKOE OCBOEHHE METOAOJOTMil COBPEMEHHOW T'€HETUKH U OCHOBHBIX €€ METOJIHUK.
[Tpuuem mocnennee d(hQeKTUBHEE BCEr0 OCYIIECTBIATH B XOJAE peEHIeHHS TeX WIH HHBIX
MCCJIEIOBATENICKUX 3a/1au PA3JIMYHOTO YPOBHS.

B conepxanue xkypca ObUT BKIIOYEH psiJi BOIIPOCOB, KOTOPBIE UCCIEIYIOTCSI B COBPEMEHHOM Hayke U
HIMPOKO OCBEIIAIOTCS B CPEACTBAX MAacCcOBOM HH(OpMAIUH, HaMpUMep, MpoOIeMbl KIOHUPOBAHMS,
MOJIYYeHUS TPAHCTEHHBIX NPOAYKTOB mnuTaHus, npodumiaktuka CIIN[a, pemeHne 3KOIOTHYECKUX
npo0sieM METOJaMU TeHETUYECKOU WHKEHEPUU U JIp.

Kypc «OcHOBBI MONEKYISIPHON T€HETUKU» UMEET OOJBIIYI0 MPAKTUYECKYI0 HampaBIeHHOCTh. Pere-
HUE 33/1a4 MPOUCXOUT U Ha CAMBIX MEPBbIX 3TANAX U3yYEHUs reHa (OCHOBHBIE METO/IbI MOJIYYEHHU S U Xa-
pakTepucTUkH kadectBa oOpa3nos JJHK, mpuroassix mis MoieKkyIsipHO-T€HETUYECKOTO aHAIN3a).

Kypc MonexynsipHON TeHETHKHU, paCIIUPssd U JOTOJHSS 3HAHUS yJalIuXcsl O 0a30BBIX MOJIEKYISIPHBIX
MexaHu3Max (YHKIIMOHUPOBAHUS TEHETHYECKOTO ammapara, OyJeT CIocOOCTBOBATh YIriIyOJICHHOMY
MOHUMAHUIO BCEX JIPYTUX pa3/iesOB TEHETUKH, BKIIIOYas €€ COBPEMEHHbIE ACIIEKTHI.

3HaHUE OCHOB MOJIEKYJISIPHOM TE€HETUKH SBIISIETCS BaXXHOW TMPEANOCHUIKON IMOHUMAaHUSA BCei
ouonorur. OHO O3BOJIUT yUYAIIUMCS JTy4IlIe OPHEHTUPOBATHCS B OKeaHe MH(DOPMAIIMK U OTPEIEIIUTHCS C
BBEIOOpOM Oymymeit mpodeccuu.

[Tnanupyercs MPOBOIUTH TPYMIIOBYIO PabOTY YUEHHUKOB MO MOJIYUYECHUIO 3HAHUM, YTO pa3BUBACT Y HUX
KOMMYHUKATHUBHBIE CIMOCOOHOCTH. Ha 3aHsATHAX OoJsiblioe BHUMaHUE OyNeT YASISIThCS aKTUBHOMY
YU4aCTUI0O B OOCYXKICHHSX, I[IO3HAHUIO TPEIMETa Yepe3 OCYIIECTBICHHE OSKCIEPUMEHTAIbHON
JEeSATENIbHOCTH. YUaluMes M0 KaKJI0M U3 U3ydaeMbIX TeM IpeJiaraeTcsl CluCoK JUTepaTyphl U CAlTOB B
WNurepuere. HeobxonuMo Takke OTMETHTD, UTO TIO BCEM pa3jielaM Kypca B MPOrpaMMe MpeayCMOTPEHBI



TEMBI JIOKJIAZIOB U pedepaToB, BHIIOIHIEMbIX YIEHUKAMHU C LENbI0 0osee TIIyOOKOro U3y4eHUsl MaTepu-
ana.

B mpornecce oOyueHus MIaHUPYIOTCS MHTEPAKTUBHBIC 3aHATHSA, TPUMEHEHUE KOMITBIOTEPHBIX TEXHO-
JIOTHiA, CEMUHAPBI, 1a00paTOpHbIC U MpaKTHIeCKue padoThl. Bo3aMOXXKHO mpoBeeHne AUCKyCCUl, Te 0y-
IOyT OOCYKIEHBI Pa3M4Hble TOUYKH 3pEHMs M0 M3ydaeMbIM BorpocaM. I1ogo0HbBIN MOAX0A K 3aHATUAM
obecrieunBaeT HAJACKHOCTb 3HAHWM, MHAMBUIYaJTbHOE Pa3BUTHE YYalIUXCA. YUYEHHUKHU IOJIY4aloT BO3-
MOYKHOCTh CaMOCTOSITEJIbHO HalTH OTBETHI Ha CBOM BoIpockl. [Iporpamma MoxeT ObITh MCIIOJIb30BaHa
yUYalIMMHCS AJI CaMOCTOATEIbHOW padOThI 10 TAaKUM pazjesaM o01ero kypca ouonoruu, kak «Moseky-
JsipHasi Ouosorus», « dkosorus» u «I eHeTnka».

[TporpamMma BKJIIOYAeT B ce0si OCHOBHBIC pa3ieibl M BOIPOCKHI IO TEHETUKE, HEOOXOAUMBIE TSl CAAYN
BCTYIUTEIBHOIO 9K3aMEHa B BEAYILIUE BY3bl MEIULMHCKOrO U Ouosoruyeckoro npogumida. Kpome Toro,
OCBOEHHUE TEOPETHUYECKOI0 MaTepuaja IUIAHUPYETCSl COBMELIATh C JJAOOPATOPHBIMU M IPAKTHUECKUMU
paboTamu, SKCKYpCUSIMH U y4eOHBIMU IPAKTUKAMHU.

Heasb: @opMupoBaHHe CHCTEMBI 3HAHUNH O TOM, YTO BCE OCHOBHBIC (DM3MOJIOTUYECKHE MPOSIBICHUS
KJIETKHM M OpraHu3Ma HMMEIOT B CBOEH OCHOBE MOJIEKYJISIPHBIE IPOLECCHl HA YPOBHE I'€HETUYECKOTO
anmnapara.
3amaun:

OO6yuaroniue

[TosryunTh 6a30BbI€ 3HAHUS B 001aCTU F€HETUKHU U MOJIEKYJISIPHOM T€HETHKHU.

[To3HAKOMUTBCS C KIIIOUYEBBIMH OTKPBITUSMHU U JOCTIKCHHSIMU B OOJIACTH CTPYKTYpPHl M (YHKIUHU
JHK, 3an0%kuBIIUMH QYHAAMEHT U1 MOCIETYIOIUX OTKPBITUH U CO3/1aHUs] HOBBIX OMOTEXHOJIOTHA.

[ToHsITh 3HAUEHHE CO3JAaHHBIX B MPEALIECTBYIOIIUNA MEPUO] 0a30BBIX T'€HETUYECKUX TEOPUH JUIs 1IO-
CJICAYIOLIETO Pa3BUTHS F€HETUKU U BCEH OMOJIOTHH B LIEJIOM.

[TosryunTh 3HaHUS 00 OCHOBAX CTPYKTYpBl M Me€XaHU3Me (DYHKLIMOHUPOBAHUS FEHETUYECKOTO ammnapa-
Ta, OCO3HaTb €ro LEHTPAJIbHYIO pPOJb B YIPABIEHUM BCEMH OCHOBHBIMM (YHKIMSIMHU KJIETKH U
OpraHusMa.

BocnurarennHblie

Uepes ray00Koe MOHMMAaHUE YHHBEPCAIBHBIX 3aKOHOMEPHOCTEH, XpaHEHHs U pealn3auy HaclleacT-
BEHHON MH(pOpMaLUU OCO3HATh HeHcdyeprnaeMble BO3MOXHOCTH, KOTOpBIE JAeT YeJOBEKY CO3/laHHas Ha
0a3e TOCTHKEHUN MOJIEKYJIIPHOU F€HETUKH COBPEMEHHAsi OMOTEXHOJIOTHS.

Cnoco6¢cTBOBaTh (hOPMUPOBAHUIO OTBETCTBEHHOTO OTHOIIEHUS OOYYaIOIUXCS K OOBEKTaM >KHBOM
TIPUPOIBI.

PaszBuBaromiue

Yepes 3HaHHE CYHIHOCTH MOJIEKYJISIPHO-TEHETHUECKUX IPOLIECCOB, MX YHUBEPCAJIBHOIO XapaKTepa
BOCIIPHHATh KOHLEMIMIO €IWHCTBA KMBOM IMPHUPOJbI, TECHYIO B3aMMO3aBUCHUMOCTh Pa3lIMYHBIX (OpM
YKU3HU, OCO3HAThH BCIO MOII[b COBPEMEHHBIX TEXHOJIOTUN U MX BO3MOXKHYIO OITACHOCTb.

CdopmupoBaTh aKTUBHBIA HCCIEA0BATENbCKUIN MOAX0 K MPOOIeMaM COBPEMEHHOW T'€HETUKH U KO-
JIOTUH, OCBOUTh OCHOBHBIE HABBIKHU Il IPUMEHEHHS] YCBOCHHBIX 3HAHUH U MOJYyYEHHBIX YMEHUH B caMo-
CTOATENIbHOW HayYHO-UCCIIEJ0BATENIbCKOM paboTe B 1abopaTopusix.

MecTo u poJib npeaMera B 6a3UCHOM YUeOHOM ILIaHe.

[Tporpamma paccunTtana Ha 34 yaca B 9 kiacce (1 gac B Henento). PaGouast mporpamma npeiHazHadeHa
i ydammxcst 10 6 kimacca, BHIOpaBIIMX H3ydeHHE OMONOTMM Ha NMpo(UIBLHOM ypoBHE. Pe3ynbTaThbl
MICUXOJIOTHYECKON JIMarHOCTUKW YPOBHSI MHTEUIEKTYaJIbHOTO DPAa3BUTHUS IOKA3bIBAIOT, YTO B Kiacce
IPUCYTCTBYIOT 00YYaIOIIHECs C BEICOKUM U CPEIHUM YPOBHEM MHTEIIEKTYaTbHOTO Pa3BUTHS, C HU3KOM
Y BBICOKOU MOTHBAIMEH K 00yUEHUIO.

OcHoBHbIE Tpeﬁosa}mn K 3BHAHUSAM U YMCHUAM:

VYyamuecs AOIKHBL:

* 4eTKO MPEJICTaBIATh CYUIHOCTh JOTHYECKUX MEPEX0J0B OT YHUCTO aOCTPAaKTHOIO MOHSTHS IeHa Kak
HEKOEro JUCKPETHOro (akTopa HAacHeJACTBEHHOCTH K T€HY KaK y4acTKy XPOMOCOMBI (CXeMa aJuleNbHBIX
T€HOB) U, HAKOHEL, K IOHUMaHUIO CTPYKTYphI F'eHa (CXeMa CTPOEHUs I'eHa);



* yMETh KOHIIEHTPUPOBATh YCBAaMBAE€MbIil MaTepuan BOKPYI OIPENIEIEHHOW I'€HETHYECKOW TeopHuH,
KOTOpasi CTAHOBUTCSl €AMHUIEH coaep)kaHus (HampuMmep, XPOMOCOMHOM TEOPHM HACIEICTBEHHOCTH;
MEH/IEIEBCKON TEOpUM HACIEICTBEHHOCTH; TEOPUHU I'€Ha KaK €IMHMIbl HACIEICTBEHHOCTH M U3MEHUU-
BOCTH);

* BJIaZIcTh OCHOBHBIMU HaBbIKAMH pabOTHI ¢ Ja00OpaTOPHBIM 000pYJOBaHUEM, IPUMEHSIEMBIM B PO-
CTeHIIMX 0a30BbIX METOJIMKAX MOJICKYJISIPHOM F€HETUKH;

* [IOHUMATh MOJIEKYJISIPHbIE MEXaHU3Mbl peaIn3alii HACIEICTBEHHON NH(OpMau 1 yMeTb CBOOO/ -
HO OIIEpUPOBATH OCHOBHBIMU IOHSATHUAMU MOJIEKYJIIPHON I€HETUKH U €€ COBPEMEHHBIX HAlpaBJIeHUN —
IF€HOMMKH, METaréHOMUKH, IPOTEOMUKH;

* 3HaTh, YTO [IPUMEHEHUE COBPEMEHHBIX TEXHOJOTUNA MOJEKYJISPHONH N€HETUKHU IO3BOJISET YCIIELIHO
pelaTh Takue 371000HEBHBIE TPOOJIEMBI, KAK OXpaHa OKpY’Kalollel cpeibl, COXpaHeHne O01Mopa3Hooopa-
345, KOHTPOJIb U BOCCTAHOBJICHHUE SKOCUCTEM.

®opMbI OPraHU3al UM 00yYeHHSI:

e Jlexuuu.

* [IpakTueckue 3aHATHUA.

* CeMHuHapsbl.

* CamocTosTeNIbHAs paboTa ¢ peKOMEHIyeMOM JIUTepaTypoil 1 HHTEpHET-CalTaMH.

* Kondepenuuu, 3aciaymurBanue U 00CyX1eHUE TOKIA0B.

DopMBbI KOHTPOJIA:

1.Bxo0noii Kommpons TPOBOIUTCS B BUJIE KPAaTKOro coOEceOBaHMs Ha IEPBOM 3aHATHUH IO
npeiaraeMol  mporpamme. B Xone ero BBIACHAIOTCA MHTEPECHl ydalluXcs, NPUHUMAIOTCS UX
NPEUIO’KEHHUSI 110 MPOBEACHUIO0 HHTEPECHBIX (OpM paboTHI.

2.Tekywjuii Konmpons — TeopeTHueckue 3aueThl. lIpoBojsTcs camocrosiTenbHble pabOThl U
TECTUPOBAHUE II0 OTACIBHBIM TE€MaM Kypca C LEJIbI0 BBIABICHUS CTEIEHUM OCBOCHHUS YYalllMMMCS
Marepuana. [IpeqycMOTpeHbl Kak yCTHBIE OIPOCHI, TaK U MHCbMEHHBIE 3a/1aHMUS.

3. Tekywyuii konmpons — nadoparopHsle padotTel. [1o oTAEIBHBIM pazfesnaM Kypca IpU HAIWNYUU
COOTBETCTBYIOLETO 000pYyIOBaHMUSA HPEAYCMOTpPEHBI JlabopaTopHbele paboThl. B xone ux mnpoBeneHus
oOyyaromuecss MHIWBUAYAJbHO OOMIAIOTCA C TeNaroroM, OTBEYAlOT Ha TIIOCTAaBJICHHBIE B XOJIE
JKCIIEPUMEHTA BOIPOCHI.

4.Umozogwtii konmpons. llpennonaraercsi NpUBIEKAaTh YYEHUKOB K YYacTHIO B TOPOJCKHUX
OJIMMITMAAAX MO SKOJOTMH M OMOJIOTHH, B IOHOIIECKUX KOH(pEepeHUMsX (10 UTOraM BBINOJIHEHHBIX Ha
NPaKTUKE CaMOCTOSTENIbHBIX  HMCCIENOBAaTeNbCKUX paboT). B KoHIE JBYXroAMYHOrO Kypca
IPEyCMOTPEHO MPOBEJIEHUE MPOOHOTO 3K3aMeHa Ul TOro, YTOOB! IIKOJIbHUKH, TOTOBSIIMECS K cAaue
BCTYIUTEIBHOIO 3K3aMEHA [0 OMOJIOTUHU B BY3bl, MOTJIM OLIEHUTh CBOM 3HAHUSI.

YueOHO-TeMaTHUECKHIi IJIaH

Ne KouauyecTBo 4acoB

n/n Tema pa3spnena

TCOPETHYIECCKUE | KOHTPOJb

1 Hpe;[MeT rerHeTuku. Mictoku renetuku. OCHOBHbBIC pa3aciibl 2
T'CHCTUKH, X B3aNMOCBA3b

2 OcHOBHBIE TEHETUYECKHE TEOPUU U UX poilb B |8 1 (Tecr)
CTAHOBJICHUH W Pa3BUTHH T€HETHUKH. MMUCbMEHHBIN
orpoc
3 MonekynsapHble OCHOBBI HACJIEICTBEHHOCTH. 4
4 MonekynsipHasi OpraHu3aiysl T€éHEeTHYeCKOro matepuana. | 4

Crpykrypa u GyHKIHOHUPOBAHHE XPOMOCOM




) CtpykTypa TeHa peryisiliud TeHHOM  AaKTHUBHOCTHU. | 2
CYH_IHOCTB U MCXaHU3M pCain3allui '’CHECTUYCCKOIr0 KoJa

6 MornekynsipHble MEXaHU3Mbl peaIU3alK HACIEACTBCHHON | 3 1 (Tecr)
nH(popMaluy U 00ecrieueHUE ee COXPaAaHHOCTH. MUCHbMEHHBIN
orpoc
7 bazoBeile =~ MeXaHU3MBI ~ peajHM3alMM  T'CHETHYECKOH | 2
nHpopmaruu
8 MosnekynspHble MEXaHU3MbI OOECIEYeHUs] M3MEHUYMBOCTHU | 4

I'€HOMOB, UX POJIb B 5BOJIOIHUHU

9 MornekyssipHasi TEHETHKa BUPYCOB Kak 0co00i (opmer | 2 1
KHU3HU. UCbMEHHBIN
orpoc (Tect)

Hroro: 34 yacos 31 yac 3 gyaca

Coneprxanue Kypca

Obwee konuuecmeo wacos — 34

PA3JEJ 1. IPEAMET TEHETUKN.UCTOKHA TEHETHKH. OCHOBHBIE PA3JEJBbI TEHETUKA U UX
B3AUMOCBSI3b 2 YACA

[TonsiTust: TeH, TeHOTUN, (PEHOTUI, MyTallui. MecTO TeHETUKH Cpeau OMONOrnuecKkux Hayk. Mcroku
reHeTUKU. PoJIb OTE€4eCTBEHHBIX Y4YE€HbIX B pa3BUTUM reHeTuku u cenekuuu (H. Y. Baswmiios, A. C.
Cepebposckuii, H. K. Konbios, HO. A. ®Oununuenko, C. C. UeTBepukoB u ap.). MecTo TeHEeTUKH Cpeau
OMOJIOrMYECKUX HayK. 3HAUEHHWE T€HETUKH JUIS PELIeHMsI 3a/1a4 CEJIEKIIMM, MEAUINHbI, OMOTEXHOJIOTUH,
3KOJIOTHH.

Huckyccus Ha Tembl: «['eHeTnka B Hameil xu3Hu», «Kakue mpenMeTsl Hamiero ObITa MOMY4YEHBI C
MIOMOUIBbIO TEHETUKW.

PA3JIEJI 2. OCHOBHBIE TEHETUYECKHE TEOPUU
U X POJIb B CTAHOBJIEHUM U PA3BUTUUA TEHETUKH — 9 YACOB

OcHoBHbIe MOHATHS reHeTUKH. CyIIHOCTh HACAEACTBEHHOCTH U U3MEHYMBOCTH. ['€H Kak eIuHHIa Ha-
CJIEZICTBEHHOCTH. XPOMOCOMBI — HOCUTENIN HACIEICTBEHHOCTH. AJlIeNn Kak (JOpMBI CyIIECTBOBAaHUS Te-
HOB. ['OMOJIOTMYHBIE XPOMOCOMBI M HUX paclpeneseHHe Npu JeNeHUH KiIeTKU. KileTouHbIM 1MKIIL.
MexaHu3M MUTO3a M Mei03a Kak MaTepuallbHOM OCHOBBI KOMOWHATOPHOM HM3MEHYMBOCTH. ['eHeTmka
IIOJIOBOTO pa3MHOKeHUs. POpMBI B3aMMOOTHOLIECHUH aJlIeieH.

Mertonpl renetuku. ['mbpunonornyeckuii ananu3. [IpuHIUIBI HacIeAOBaHUS U HACJIEACTBEHHOCTH I10
I'. Mennemnto. 3akonsl I'. Mennens: eqnHo00pa3usi THOPUIOB, pacIICTUICHHsI, HE3aBUCUMOT'O HaCJeI0Ba-
Hus. [IpaBuio «auctors» ramer. Llutonornueckoe 060CHOBaHUE MpaBUIIa.

Ponp B 3BOMIONMM KOMOMHATOPHOW M3MEHYMBOCTH. OTKIIOHEHUSI OT MEHJIENEBCKOIO HAC/I€OBaHUS.
HacnenoBanue npu B3aumoJieiicTBUM reHOB. THIBI B3aUMOJICHCTBUSI TEHOB U UX IMpOsiBIeHUs. | eHeTnka
yeyoBeka. ['eHeanornueckuidi M OJIM3HEHOBBIH MeETOAbl. AHaINW3 POJOCIOBHBIX. KpHUTHKa €BreHHKH.
[Tpumeps! HacnenoBaHUs IO MEHEIN0 MPU3HAKOB YEIOBEKA.

XpoMOCOMHasl TeOpusl HacaeACTBEHHOCTH 1. MopraHna. ['eHeTHKa 1osia u CIEIIEHHOE € I0JI0M Haclie-
noBaHue. Tunel onpenenenns nosua. OCHOBHbBIE NOJIOKEHNS XPOMOCOMHOM TEOPUHN HACJIECTBEHHOCTH 110
T. Moprany. CymHOCTh M MEXaHW3M KOHBIOTAIMM XPOMOCOM B Melo3e. ['eHeTndeckas CyIIHOCTb
meiioza. KpoccunroBep, ero mexaHusMm u Ouonoruyeckas poisib. [locTpoeHHe TeHeTHYeCKHX KapT
JKUBOTHBIX U pacTeHul. [{uTomiasmaTndeckas HacaeACTBEHHOCTb, POJIb MUTOXOHAPHIA.

['enetuka wmukpoopranuzmoB. [IporoTpodHocTs M aykcoTpodHOCTh. bHOXMMHYeckHe MyTauuu
MUKpOOpranu3MoB. Bupycel u 6akrepruodaru kak o0bekThl reHeTuk. Konbtoramus. [lonossie pakTopsl.
I'eneTnueckuii KOHTPOJIb U MEXAHNU3MbI KOHBIOTALIUU.

PA3JEJI 3. MOJIEKYJISIPHBIE OCHOBBI
HACJEJCTBEHHOCTH — 4 YACA




Teopus rena (reHermueckuii acmekt). OmnpeneneHue, CyIIHOCTh, TOHKas CTpPYyKTypa reHa. [lokasa-
TCIbCTBA ACIIUMOCTH I'CHA. B3auMocBs3b reHa u HacCJICAyCMOro npusHaka: JOKa3aTCJIbCTBA KOHUCIIIHUN
«reH — (epmenty, padotsl [Ix. bumna u O. Tatyma ¢ xi1eOHoM TieceHpro. KoMmmieMeHTalmoHHbIN aHa-
m3. Jucmpanc-mecm. VI3ydeHnue TOHKOW CTPYKTYphI reHa B padorax C. bensepa.

Teopus rera (OMOXUMHUYECKUH acmieKT). MoJeKyIsipHbIe OCHOBBI HACIIEACTBEHHOCTH. [loKa3aTensCcTBO
TeHETUYECKON PoJIM HYKJIEUHOBBIX KUCIOT. OnbiThl @. I'puddura. Dxcnepument A. Xepmu u M. Yeits.
[IpaBuno Yapradda. Penrrenoctpykrypusiii anamm3 JIHK. JIBoiinas crnmpans Yorcona — Kpuka.
LentpanbHast 1orMa MOJIEKYJISIpHON reHeTHKH. OCHOBHBIE KIIacChl OMOMOJIEKYI, 00eCeunBaIOIINX Pe-
aNM3aluio TeHeTHYecKor nHhopMaIuu.

PA3JIEJ 4. MOJEKYJISIPHASI OPTAHU3AIIAS TEHETUYECKOT'O MATEPHAJIA.CTPYKTYPA B
®YHKIMOHUPOBAHUE XPOMOCOM — 2 YACA

[lepBuuHas CTpyKTypa HYKIEHHOBBIX KuCI0T. CBs3b ocobenHocteit ctpykrypsl JJHK u PHK ¢ ux
OuonornueckuMu GyHKIUSIMHU. AJIbTepHaTUBHbBIE ABYycnupaibHble cTpykTypsl JJHK u nx Ouonoruueckas
ponb. BrnusiHMe cynepcnmpanu3aliy Ha CTPYKTYpy ABOWHOHN crupand. OcOOCHHOCTH OpraHW3aIlluu
HACJIEJICTBEHHOI'0 MaTepuaia Mpo- U dyKapuoTHue-ckux opranuzMoB. CyurHocts Teopun 06 PHK-mupe,
€€ 3BOJIIOLIMOHHOE M OMOJIOTHYECKOE 3HAUCHUE.

CrpykTypa U GyHKIMOHMpPOBaHUE XpoMocoM. JIBa ypoBHs opranu3auuu ynakoku /IHK B >xuBoii npu-
pone: «cBobomHas» (BUPYCHI, OaKTEpPHH) U HYKJICO-TIPOTeH IHAS (BBICIINE OPTaHU3MBbI) (opMbl. CTPYKTY-
pa xpomaruHa. CTpyKTypHas OpraHu3anus I'€HETUUYECKOI0 MaTepualla B JYKapHUOTHYECKHX KIIETKaXx.
Mertadasnbie xpomocombl. PerymsropHsie Oenku xpomatuHa. CTpyKTypa aKTHBHOTO XpOMAaTHHA.
LleHTpOMEpHBIE U TEIOMEPHBIE YYACTKH XPOMOCOM U UX Ouosiorudeckas poib. [IpakTuueckue nocneact-
Bus oTkpbITUs JJHK.

PA3JIEJI 5. CTPYKTYPA TEHA U YPOBHU
PET'YJISIIAA TEHHON AKTUBHOCTU.CYIIHOCTh U MEXAHU3M PEAJIN3AIIMNA TEHETUYECKOI'O KOJIA.
OCHOBBI SIIMTEHETUKHA — 4 YACA

Crpykrypa reHa npu 3¢ddexre nonoxenus. Pacnpocrpanenne MHAKTHBALUU. THUIIBI MO3aWYHOCTH.
VYpoBHu umHakTuBanuu reHa. Monudukartopsl 3¢pdexra nonoxenus. Ynakoka JIHK B xpomocomax.
Hyxneocomsl. Crenenn yxmanku JHK. Xpomomepnas opranmsanuss XpomocoMm. [uranrckue
XPOMOCOMBI: CTPYKTypa ¥ (pyHKUIMH. XPOMOCOMBI THUIIA <«JIAMIOBBIX IIETOK». [I0JUTEHHbIE XPOMOCOMBI:
CTPYKTypa, CBONMCTBa, 3HaueHMe. CHHANCUC W acCHUHAICUC TOMOJIOrOB. SInpeiuku. MexaHusm
(YHKIIMOHUPOBAHUSI TUTAHTCKUX TOJMTEHHBIX XPOMOCOM CIIIOHHBIX JKele3 Jpo30duiel. MosekynspHbie
MEXaHU3Mbl KOJUPOBaHMUs TE€HETHYECKOW HH(OpMAIMK, CYIIHOCTh T€HETHYECKOro Koja. MexaHu3m
obecrieueHnst TOYHOCTH TeHETHYECKOTO Koja: poik aganTopubix PHK un amunoanun-tPHK-cunreras.

PA3JIEJ 6. MOJIEKY.JISIPHBIE MEXAHU3MbI PEAJIM3ALIIMY HACJIEJICTBEHHOM HH®OPMAIIUMU U
OBECIIEYEHUS EE COXPAHHOCTH.TEHBI-MYTATOPBI. MOJIEKYJISIPHASI PEITIAPALIMSI JTHK U EE POJIb B
3BOJIIOIMNHA -4 UACA

MornekynsipHble MEXaHU3MBbl peau3alliyd HaclleZCTBEHHOW MH(popManuu. benkoBble onMromepHsie
KOMILJIEKCBI, O0ECIeYMBAIOLIME MPOLECCHl XPAaHEHHs, YMHOXXEHHs M pealu3allid HacJeJICTBEHHOM
unpopmanuu. IlepBeie uccnenoBanus perumkanuu JIHK wu packpeitue ee mexanusma; BKiax A.
Kopnbepra. [TonykoncepBaruBnbiit Mexanusm pervtukanun JJHK (ombir Mesenbcona u Cranst). [lonsitue
pernukoHa. PenkaTtuBHas «BUIKay. Permumkanys y npo- U 3yKapuOTHYECKUX OpraHn3MoB. DepMeHThI
pernkanuu JJHK — JIHK-nomumepassl. Buaer JIHK-nmonu-mepas n ux xapakrepuctuka. OCHOBHBIE
sranbl perummkannu JIHK m mx xapakrepucrtuka. @parmentsl Oxaszaku. Pasnmnuus MexaHW3MOB
pernkaimu pazanuHbix eneit JJHK. Ipaktuueckoe 3nauenue otkpeitus JIHK-nonumepas, obnactu ux
HCITOJIb30BaHUS.

MonekynspHble MexaHU3Mbl MyTalMii U penapauuu (pemonrta) mytupoBaBmux menei JHK. Cym-
HOCTh MYTAaIlMi ¥ UX poJib B 3BOJIIOIMHU. Kinaccudukanust mytanuii. MyTaruy, BO3HUKAIOIIUE B TIPOIIecce
peruinkanuu JJHK. T'ensi-myraropsl. MaaynupoBanHelii myrarenes. Mexanusmsl penapanuu JJHK. Pe-
napanydoHHble cucteMbl. CBeToBas penapanus. OKCIM3UMOHHAs pernapanus. Pemapaiusi HecrmapeHHBIX
ocHoBaHuil. IloctpermukaruBhas penapauus. SOS-penapanus. @epmentsl penapauuu. OOHapyx) eHue
HoBbIX JIHK-nomumepas, yaactByromux B penapannonaoM mnporecce (JJHK-momumepassr 1V u V), morne-



KYJISpHBIM Tpouecc X (QYHKIMOHUPOBAHUS, CBSI3b C MYTALMOHHBIM IpoleccoM. Ponb mpoieccoB
penapanuy B 3BOJIIOLINMHY XKU3HU Ha 3eMIIE.

PA3JIEJ /. BA3OBBIE MEXAHU3MBbI PEAJIM3AIIANA
TEHETUYECKON NTH®OPMAIIMU.BUOCUHTE3 PHK ¥ PETYJISAIIUA AKTUBHOCTH I'EHA.
MOJIUPUKALNA U «KCO3PEBAHUE»
HUH®OPMALIMOHHOMPHK. 3BOJIIOIIMOHHOE 3HAYEHHUE 3TUX ITPOIECCOB — 2 YACA

MonekymnsipHble MEXaHU3MBI peaH3aly HACIeACTBEHHOW nHpopManuu. TpaHCKpUNIMA 1 OMOCHHTE3
PHK. Craguu tpanckpuniuu. Ctpykrypa u ¢pynkuus 6axrepuansHoii PHK-monmumepaspl. Caiitel mHH-
Ay TPAHCKpUNIMHU y Oaktepuid. CTpyKTypa mpoMoTopoB. MexaHnu3mbl y3HaBaHus rmpomoropa PHK-
nosimMepas3on. TepmuHanus TpaHCKpUNIIAKA. MexaHu3Mbl aHTUTEPMUHALIUU.

TpaHCKpUIIIUS Y SYKAPUOTUUECKUX OpraHn3MoB. OCOOEHHOCTH TPAHCKPUIIMU YIYKAPHOT, PEryJIs-
s TpaHckpunuuu. IIponeccunr nepBudHbIX TpaHC-KpUNnToB. IIponeccunr y npokapuor. IIpoueccusr y
aykapuoT. MaTpoHs! 1 3k30Hb1. Crutaiicunr. [Iponec-cunr npeamectsenHukoB TPHK y npo- u sykapuor.
Pu6o3umer. IIpoueccunr PHK, cunresupyemoii ¢ momomisto PHK-nonmumepassr y sykapuor. Moaudu-
kaiua SC-xonna PHK  wu crmaiicunr.  Kom-caiit.  Ilpoumeccunr  3C-koHI@  TpaHCKpHUITA.
[MonmapenwnupoBanue.  AJbTEpHATHBHBIN  crutaiicudr. Ponbs  crutaiicuHra B o0ecrieuyeHuu
OHOJIOTUYECKOT0 Pa3HOOOPpa3Hsl U HBOJIIOLIUU.

PA3JIEJI 8. MOJIEKYJISIPHBIE MEXAHU3MbI OGECHEYEHUS U3MEHYUBOCTU TEHOMOB, UX
KOHTPOJIb " POJIb B OBOJIIOLIUU.
OCHOBBI TEHETHUKHW PA3BUTHS U TIOBEJAEHUSA — 4 YACA

HecrabunsHocTh TeHOMA. MOOMIIBHBIE TEHETHUECKHUE JIEMEHTHI MHKPOOPTAaHU3MOB. |S-37eMeHTHI 1
TpaHcmo30HbI0aKTeprii. UH()EKITMOHHBICHHTPOHEI B reHax OakTeprodaroB. MoJeKyIsIpHBIE MEXaHU3MBI
TpaHCNoO3ulUU. PeruiMkaTMBHAas M HEpEIUIMKAaTUBHAs TpaHCNo3ulus. Perymsuus npouecca TpaHe-
no3uuuu. M3MeHeHHusT reHoMa MUKPOOPIaHU3MOB, BBI3BIBAEMBIE TPAHCHO3UPYEMBIMU JJIEMEHTAMM.
MexaHu3Mbl ~ PEryNsiiUM  4YacTOThl  TPAHCHO3MIMM Ha mOpuMepax  Tpancno3oHoBTAuTM1O0.
Tl'opu3oHTaNBHBINA IEPEHOC TEHOB U €0 POJIb B IBOIOLIMU TPOKAPHUOT.

I'eneruka pa3Butus. Posib KJIE€TOYHOTO sAJipa B pa3BUTHU. TOTUIIOTEHTHOCTh '€éHOMa. JleTepMuHanus.
Pannee smOpuonaibHOE pa3zButue Apo30duiibl. 'oMoI0THs T€eHOB, KOHTPOJIHPYIOUIUX paHHEE Pa3BUTHE.
ArnonTo3 (TeHeTUYEeCKH 3aIPOrpaMMUPOBAaHHAs CMEPTh KIIETKH).

['eneruka nosenenus. ['eHeTrnka noseaeHus Apo3ouiibl. ['eHbl 3putenbHOl cuctembl. DyHKIUSA 000-
HsHUS. ['eHbl, KOHTPONUPYIOIINE CIIOCOOHOCTh K 00ydeHuto. bpaunoe nosenenue. I'eHsbl, BIUsAONIME Ha
OMOPUTMBL.

PA3JIEJ 9. MOJIEKY.JISIPHASI TEHETUKA BUPYCOB KAK OCOBOI ®OPMbI )KU3HMU.
CTPOEHME, OCHOBBI ®YHKIIMOHUPOBAHMS, KJIACCUPUKALIASI BUPYCOB U UX PO.JIb B
SBOJIOLMU.OBJACTHA MPAKTUYECKOTO MIPUMEHEHMS JOCTUKEHU MOJIEKYJISIPHOI TEHETUKH
—34AaCcA

Bupycel. CTaHOBIIEHHE BUPYCOJIOTHU KaK Hayku. MIcTopusi OTKpbITUS BUPYCOB. Teopuu nmpoucxoxmie-
HUs BUpycoB. OOIIHMe MPUHIIUIIBI CTPOSHUS BUPYCOB. BUPYCHBIN HyKIIONMPOTEU ] KaK (hopMa COXpaHEHUS
WH(MEKIIMOHHOTO Hayalla — MOJEKYJIbl HYKJIEMHOBOW KHCIOThI. XUMHUYECKHI COCTaB BUPYCOB H
BupycHbix HykieomnporennoB. JIHK- u PHK-conepkamme Bupycbl. OCHOBBI KilacCH(HUKAIIUA BUPYCOB.
OcHOBHBIE 3aKOHOMEPHOCTH B3aUMOJICHCTBUSL BUpyca U HHPULIUPYEMOH KIETKH. THIBI BUPYCHBIX
HYKJIEUHOBBIX KHCJIOT.

CtpykTypa BHUPYCOB Kak cleAcTBHE (YHKIMU BUpycHoro Oenka. [lpwHIMI camocOopku u ero
3Ha4YCHHE.

OcHoBHbIE ceMeEICTBa U BUABI BUPYCOB. Bupycel renatura, rpunmna u ux sHadeHue. Bupyc CIIM/a:
CTpoeHHe, OHOJOTHUs, MyTH NPOHUKHOBEHMS, MEXaHU3M pa3BUTHS, MEPCIEKTHUBBI paclpOCTpaHEHMUS,
Mepbl TPOPUITAKTUKU U CIIOCOOBI JICUEHUSI.

3axmouenue. VMcnonap3oBaHUE pe3ynbTaTOB MOJEKYISIPHO-TEHETHYECKHX HCCICOBAHUN B pPEHICHUH
po0JIeM TeHOCHCTEMATHKH, SKOJIOTHA W OMOTEXHOJIOTMH MHKPOOPTAaHHM3MOB (BKIIFOYAs 3a/Ja4d MEIH-
[IUHCKON MUKPOOHOIOTHH).
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