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1. IMosicHUTENBLHASA 3aNIHCKA

MonekysipHass TeHETHKa, SBJSIICH  PA3/JeOM TIEHETHKH, HW3YYAOIIUM  MEXaHH3MBI
HACJICICTBEHHOCTH U U3MEHUMBOCTH Ha MOJICKYJIIPHOM YPOBHE, MPEICTABISET COOOM B HACTOSIIEE
BpeMs KOMIUICKCHYIO HayKy, NMPOHHM3BIBAIOIIYI0 MHOTHE pasneibl Ouojiornu. OHa Oepercs Ha
BOOpPY)KEHHE Bce OOJIBIIUM KpYyroM HccienoBaTesiei — OHOJOrOB W JKOJOTOB — H
4acTO CIYKHT METOJOJOTHYECKOH OCHOBOM MHOTHX pa3JelioB COBPEMCHHOW OHMOJIOTHH.
MornekymsipHass TEHETHKA, T[IO3BOJSS PACKPhIBaTh TOHYAWIINE MOJICKYJSIPHBIE MEXaHU3MBI
IIPOIIECCOB JKU3HEACATEIbHOCTH Pa3jMYHbIX OPraHM3MOB, HAlpaBlicHA Ha PEIICHUE BaXKHCHIIMX
HAYYHO-HCCIIEIOBATEIILCKUX, CEIbCKOXO3SMCTBEHHBIX, IPOJIOBOJBLCTBEHHBIX W MEIUIMHCKHX
npoOsieM. IMEHHO pa3BUTHE IEHETHKH, MOJKPEIUICHHOE MOJICKYJISIPHO-TEHETHUYCCKUMHA METOaMU
WCCJICIOBAHMSI HACIICACTBEHHON OCHOBBI )KMBBIX OPTaHU3MOB, U MOCIICHIE TOCTHKECHHUS B 00JIaCTH
TCHETHKH YeJI0BEeKa M psjia X03sHCTBEHHO IEHHBIX )KMBOTHBIX U PACTEHUH MO3BOJIAIOT Ha3BaTh X XI
BEK «BEKOM OMOJIOTHH.

Kypc «OcHOBBI MOJICKYJApHON TEHETHKW» IPEAHA3HAYEH IS TOro, 4TtoObl ydvammecs 10
KJIACCOB CMOTJIM OTPEICIUThCS B BhIOOpE Mpodecchu, CBA3aHHON C COOTBETCTBYIOIICH OTPACIIBIO
OHMOJIOTHYEeCKOH HaykKH W mpoduiiss oOydeHus. JlaHHBIH Kypc — IMEpBBbIM B IpeiaracMoi cepuu
«[eHeTnka», TMO3TOMYy OH JIOJDKCH 3aJIOKUTh OCHOBBI IIOHUMAaHUS  3aKOHOMEPHOCTEH
HACJICACTBEHHOCTH M MexaHM3Ma pa0OThl TIeHETHYeCKOro ammapara. IlociieqHue JaaHHbBIC
TCHETHYECKON HAyKH BCE OOJIBINE CBUACTEIHCTBYIOT O HAIMYMHU T'€HHOTO KOHTPOJIS OOJBIIMHCTBA
BOKHCHIINX OHOJIOTMYCCKUX IPOIECCOB, OOCCIEYMBAIOIINX JKU3HEACATCIBHOCTh KIETKH U
opranm3Ma. Bce wame B OWOJIOTMYECKUX HCCICIOBAHUSAX KaK MPHKIATHOTO, TaK U
(byHIaMEHTAIBHOTO XapaKTepa MPUMEHSIOTCS METOJbI MOJICKYJIIpHOW TeHeTHKH. ClieIoBaTeIbHO,
JAHHBIA DJIEKTUBHBIA KypC MOXET OBITh TMOJIO)KEH B OCHOBY MMOHWUMaHUs Bceil Oumonoruu. OH,
HECOMHEHHO, BBI30BET Y YYAIUXCS HHTEPEC, KEIAHUE U CTPEMIICHUE H3ydaTh OHOJIOTHIO B CTAPIIIMX
KJIaccax, a MOXET, U B By3e.

OT160p conepskanus Kypca «OCHOBBI MOJIEKYJISIPHOM T€HETUKI OCYIIIECTBIISIICS Ha OCHOBE psijia
($akToOB, CTUMYJUPYIONIUX Pa3BUTHE Yy INIKOJHHUKOB ITO3HABATEIHHBIX UHTCPECOB. 3aHATHUS HOCST
poOJIEMHBIN XapakTep Oarogaps MOCTAaHOBKE TMCKYCCHOHHBIX BOITPOCOB, HA KOTOPBIE IO CUX TOP
HET OJTHO3HAYHBIX OTBETOB. DOPMUPOBAHNE COBPEMEHHOTO €CTECTBEHHOHAYYHOTO IKOJIOTHIECKOTO
MHUPOBO33PEHHUS, AKTUBHBIH JESATENbHOCTHBI TOIXOJ K H3y4aeMbIM MpodieMaM JUKTYIOT
MaKCHMaJIbHO BO3MOXKHOE IPAKTHYECKOE OCBOCHHE METOJOJIOTHH COBPEMEHHOW TCHETHKU U
OCHOBHBIX ee MeToquK. [Ipuyem nocnennee a3 hekTUBHEE BCETO OCYIIECTBIATH B X0/I€ PEIICHUS TEX
WJTH WHBIX UCCIICIOBATEILCKUX 3a71a4 PA3IMYHOTO YPOBHSI.

B coxmepkanue kypca ObIT BKJIIOYEH Psi BOIPOCOB, KOTOPHIE HCCIEAYIOTCS B COBPEMEHHOM
HayKe W IIHPOKO OCBEHIAIOTCS B CPEACTBaX MAaCCOBOW HH(OpMAIWH, HApUMep, MPOOIeMbI
KIIOHHUPOBAHMUSI, MOTYUYSHHs] TPAHCTEHHBIX MPOIyKTOB muTanus, npodunakruka CIIN/la, pemenue
9KOJIOTHYECKUX TTPOOJIEM METOIaM1 TeHETHUECKOH nHxkeHepuu u Jip. Kypc « OCHOBBI MOJIEKYIISIPHON
TEHETUKW» UMEET OOIBIIYI0 MPAKTHYECKYI0 HANpaBIEHHOCTh. PelieHre 3aad MpOMCXOAUT M Ha
CaMBIX TIEPBBIX dTanax U3ydeHUs reHa (OCHOBHBIEC METOJIBI ITOJIYICHUS W XapaKTEPUCTUKN KauecTBa
obpazioB JIHK, mnpuroanelx s MOJEKyISIpHO-TEHETUYECKOTO aHanu3a). lIpakTuueckomy
OCBOCHHUIO TIpEeIMETa CIIOCOOCTBYET ITOCTAHOBKA IMPOCTEUITNX JKCIEPUMEHTOB 110 H3YUYCHHIO
KoMmIutiekca pepmeHToB U OenkoB moaudukamuu JJHK, obecnieunBaromux cioxHeHMe mpoIecchl
XpaHeHWs, TIepelaud ¥ pean3aliii HacIeICTBEHHON HH(OPMAITHH.

HecmoTpst Ha KaKyIIyrOCsl CI0KHOCTh TEMAaTHUKHU, MTEPBBIC ATAIbl MOJIEKYIISPHO-TEHETUIECKOTO
WCCJICIOBAHMSI MOKHO ITPOBOJIUTH B YCIOBHSIX CTaHIAAPTHBIX ITKOJIBHBIX KAOMHETOB 10 XUMHUU TIPH
HAIUYUU TATH WM 3aMEHAIEero ee obopymoBanus. [loapoOHble ommcaHus TpeOOBaHUN K
OpTaHM3aIMH MPAKTHYECKUX 3aHATHH BBIXOMIAT 3a PaMKHU (hopMara U3JI0KEHHUS SJICKTUBHOTO Kypca,
HO OHM OYAYT YaCTHYHO M3JI0KEHBI B CIIEAYIONINX JIEKTUBHBIX Kypcax [UKIIA W H3AaHbI OTAEIHHO
B BU/JIE Y4eOHOTO TOCOOHUS.

[leHHOCTh TpeIaraeMoro IMKJIa AJIEKTUBHBIX KYpCOB 3aKIIOYAETCS B yAaYHOM COYETAHHUH
HAyYHOCTH C JIOXOMYMBOCTBIO M YyYETOM HWHTEPECOB ayJUTOPHH, a TaKXKe BO3MOXKXHOCTBIO



2.1.

2.2.

2.3.

OpraHM3alMy  TOJIE3HbIX U  YBJEKATENbHBIX HCCIEAOBATEIbCKUX IMPOEKTOB B  paMKax
JIOTIOJTHUTEIILHOTO 00pa30BaHUs IKOJIHHUKOB.

Kypc MonexkynsipHOH TE€HETHUKH, pacIIupsii U JONOJNHSS 3HAHUA ydalmmxcsi O 0a30BbIX
MOJICKYJISIPHBIX MEXaHU3Max (PyHKIMOHUPOBAHMS T€HETHYECKOTO anmnapaTa, OyJeT cCriocoOCTBOBATh
yray0JIeHHOMY TOHUMAaHHUIO BCEX JIPYTHX pa3/ielioB F'€HETHKH, BKIIIOUasi €€ COBPEMEHHBIE aCIIEKThI.
3HaHUE OCHOB MOJIEKYJISIPHOW TE€HETHUKH SIBJISIETCS BaXKHOM MPEINOCHUIKONM IMOHMMAaHMs BCel
Oouonorur. OHO TO3BOJUT Yy4alIUMCS JIydllle OPHEHTUPOBATHCS B OKeaHe HHQPOpMAIUU U
OTIPEICITUTRLCS C BBIOOpOM Oy myteit mpodeccu.

Konnenuus kypca 3akitoyaeTcsl B MOAPOOHOM PAaCCMOTPEHUU MOJIEKYJISIPHBIX MEXaHU3MOB,
00eCreynBaIUX MPOIECChl XPAaHEHHS, YMHOXEHHS W (PYHKUMOHHUPOBAHHS T'€HETHYECKOTO
anmnapara KJIEeTKH (CyOKJIeTOYHbIE CTPYKTYPBI, BKJIIOUasi TeHETUYECKUI MaTepual B (hopMe CII0XKHO
opranmsoBanHbeix 1eneit JHK, wumeror o0myro Mozenb MOCTPOEHHUS, HIACAIbHBIM 00pa3oM
noaxosauryto ans BeinonHeHus: JJHK crnennduueckux dynkuuii); B GopMupoBaHUM y yyalluxcs
MOHATHUS OOIIHOCTU MOJIEKYJISIPHBIX MPOIECCOB, 00ECTIEUNBAIONINX TOCTOSIHCTBO KOJIMYECTBEHHOTO
Y KaueCTBEHHOT'0 COCTaBa HACJEICTBEHHOTO MaTepuala, a TakKe €€ YHUKaIbHOCTh ISl KaXXIO0ro
OpraHu3Ma; B HCIIOJIb30BAHUU CaMbIX COBPEMEHHBIX JAHHBIX TPU HM3YYCHHH MOJEKYJSPHO-
OMOJIOTHYECKMX M MOJIEKYJISIPHO-TEHETUYECKMX AaCleKTOB CTpPOeHUs H (PyHKIHOHHUPOBAHUS
CyOKJIETOYHBIX, KJIETOUYHBIX U OPTaHU3MEHHBIX CUCTEM KMBOTHBIX; B ONTUMAJILHOM COOTHOIICHUH
TEOPETUUECKUX M MPAaKTHUUECKUX 3aHaTuid. [Ipeanonaraercst MMpoKoe UCTIOIb30BAaHUE HA 3aHITHUSIX
WITIOCTPATHBHOTO ~ MaTepuasia  (CXEeMbI, d3JEKTpOHHbIE (oTorpaduu), HHPOPMAIMOHHBIX
TEXHOJOTHil: paboTa C MHOTOYMCICHHBIMU calTaMu MO OOHIell ¥ MONEKYJISPHON T'eHETHKE,
MMEIOIIMMHUCST B HacTosiee Bpemsi B VHTepHeTe (IepeyeHb OCHOBHBIX OTKPBITHIX CAMTOB IO
paszzenaM Kypca mpuiaraercs).

2. IInanupyemble pe3yJbTaThl 0CBOCHHS 3JIEKTHBHOI0 Kypca
JIM4HOCTHBIE pe3yIbTAThI:

UYepes riny0okoe NOHMMaHUE YHUBEPCAJIbHBIX 3aKOHOMEPHOCTEM, XpaHEHMs] U peau3aluu
HACJIEICTBEHHOW MH(OpPMAaIMKU OCO3HATh HEHCUepIaeMble BO3MOKHOCTH, KOTOPBIE JAeT YEIOBEKY
co3aHHasg Ha O0a3ze JOCTH)KEHHH MOJEKYJIIpHOW TE€HETUKM COBpEeMEHHas OWOTEXHOJIOTHS.
CnocoOcTBOBaTh JOPMUPOBAHUIO OTBETCTBEHHOTO OTHOIICHUS OOYYAIOIMIUXCS K OOBEKTaM >KUBOM
TIPUPO/IBI.

MeranpeameTHbIe pe3yabTaThl:

Uepe3 3HaHHME CYIIHOCTH MOJEKYJISIPHO-TEHETUYECKUX MPOIECCOB, MX YHUBEPCAIBHOTO
XapakTepa BOCHPHUHATh KOHLEMLIHIO €AMHCTBA >KMBOM MPHUPOABI, TECHYIO B3aUMO3aBHCHUMOCTb
pa3IUYHBIX (QOPM KHU3HU, OCO3HATh BCIO MOIIb COBPEMEHHBIX TEXHOJOIMH M HMX BO3MOXKHYIO
omacHOCTh. ChopMHpOBATh aKTUBHBIM HCCIEAOBATEIbCKUN MOAXOJA K MpoblieMaM COBPEMEHHOM
TEHETUKH M DKOJOTHUH, OCBOWTH OCHOBHBIC HABBIKM IS TMPUMEHEHHUsS YCBOCHHBIX 3HAHUM H
MOJTyYEeHHBIX YMEHUN B CAMOCTOSITENIbHON HAyYHO-UCCIIEA0BATEILCKOM paboTe B 1abopaTOpHsX.
[TpenMeTHBIE pE3yabTATHI

[Tonyunuts 6a30BbIe 3HAHUS B 00JaCTH TEHETUKHU M MOJIEKYJISIPHON TeHeTuku. [lo3HakoMUThCS ¢
KJIFOUE€BBIMH OTKPBITHSIMH U JOCTH)KEHUSIMH B 0051acTH CTpYKTYpHI U pyHKInu JIHK, 3anoxxuBmmmn
dbyHIaMEeHT AJIsl TOCIEAYIOMUX OTKPHITUN U CO3MaHMsI HOBBIX OmoTexHojoruil. [loHATh 3HaueHUe
CO3/IaHHBIX B MPEALIECTBYIOMUNA TMEepUOJl 0a30BbIX T€HETHMUECKUX TEOpUH ISl MOCIEAYIOLIEro
pa3BUTHS TEHETUKH U Bced Owonoruu B menom. [lomydnTs 3HaHHS 00 OCHOBax CTPYKTYPHI U
MeXaHu3Me (PYHKIIMOHHUPOBAHUS T€HETHMYECKOIro ammapara, OCO3HaTh €ro LEHTPajlbHYI0 pOjb B
yIpaBIeHUU BCEMH OCHOBHBIMU (DYHKITUSMU KJIETKH U OpraHU3Ma.

3. Conep:xanue Kypca

O61m1ee konuyecTBO yacoB — 68

Pasznen 1. Ilpeamer reneruxku. Uctoku reHeruxku. OCHOBHBbIE pa3/ieibl T€HETHKH U MX
B3aMMOCBA3b.
Tema 1.



[loHATus: reH, reHoTUI, (peHOTUI, MyTauuu. MecTo reHEeTUKH CpeAd OMOJIOTMYECKUX HayK.
HcTtoku reHeTuku. Posib 0TeUeCTBEHHBIX YUEHBIX B pa3BUTUU reHeTuku u cenexkuuu (H. Y. BaBuios,
A. C. Cepeo6posckuii, H. K. Konbros, 0. A. ®ununuyenko, C. C. YerBepukoB u np.). MecTo
TCHETUKU Cpeau OWOJIOTMYECKUWX HayK. 3HAUeHHWE TEHETHKH /IS DPEUICHUs 3a]ad CeJEKIIHH,
MeIULUHBI, OMOTEXHOJIOTUH, SKOJIOTHH.

Juckyccust Ha TeMbl: «I eHeTHKa B Hamel ku3Hu», «Kakue npeamers! Hamero ObiTa MOTyYeHBI
C TIOMOILBIO T€HETUKN.

Pazgen 2. OcHOBHbIe IeHeTHYEeCKHME TEOPHMH M MX POJb B Pa3sBUTUM M CTAHOBJICHUH
reHeTHKH.
Tema 2.

OcHOBHBIE TOHATUS T€HETUKH. CyIIHOCTh HACIEICTBEHHOCTH M HM3MEHYMBOCTU. ['eH Kak
eMHMIIA HACIICACTBEHHOCTH. XPOMOCOMBI — HOCHUTEIHM HACJICICTBEHHOCTU. AJUIETU KaK (OPMBI
CyIIECTBOBaHHUS T'€HOB. [ 'OMOJIOTUYHBIE XPOMOCOMBI U MX PACIpPE/ICICHUE NP JCICHUU KIIETKHU.
Knerounelii nmxi. MexaHu3M MHUTO3a U MeHO3a Kak MaTepUaJIbHOM OCHOBbI KOMOMHATOPHOM
M3MEHUYUBOCTH. ['€HeTHKa MOJIOBOr0 pa3MHOKEeHUS. POpMbI B3aMMOOTHOILICHUH ajlieiei.

Meroast  reHetuku. ['mOpuponormyeckuid — aHanu3.  [IpUHIMOBI  HACIEAOBAaHHUS U
HacieacTBeHHOCTH 1o I'. Menaemto. 3akonbl I'. MeHaens: equHoo0pa3ust THOPHI0B, pacIIeIUICHHUS,
HE3aBHUCUMOTI0 HacyenoBaHus. [IpaBuio «4ucTOTh) ramer.

[{utonornyeckoe 0O0CHOBaHME TpaBuia. Pojab B ABONIOIMKM KOMOMHATOPHON HM3MEHYMBOCTH.
OTKJIOHEHUS OT MEHJIETIEBCKOT0 HacieaoBanus. HaciaenoBanue nmpu B3auMoIeCTBUU T€HOB. THIIBI
B3aMMOJICHCTBUS TCHOB M MX MpOsBIICHUs. | eHeTHKa yenoBeka. ['eHeanornueckuii U OJM3HEIOBBINA
MeTOIbl. AHain3 ponocioBHbIX. Kputuka eBreHuku. [Ipumepsl HacnegoBaHus 1o MeHAenro
MPU3HAKOB YEJIOBEKA.

Tema 3.

XpoMOCOMHas Teopus HaciaeACTBEHHOCTH T. Moprana. I'eHeTHKa 110J1a U CLIEIUIEHHOE C MTOJIOM
HacienoBaHue. Tumbl omnpeneneHuss noja. OCHOBHBIE MOJOXEHUS XPOMOCOMHOM TEOpUU
HacsenctBeHHocT 1o T. Moprany. CyIIHOCT M MEXaHU3M KOHBIOTAllMM XPOMOCOM B MeEHO3e.
['enetnueckass cymHocTs MeHo3a. KpoccuHrosep, ero MexaHm3M U OHOJIOTMYECKas pOJIb.
ITocTpoeHne reHeTHYECKUX KapT )KMBOTHBIX U pacTeHuil. LluTonnasmarrudeckas HaCJlIeICTBEHHOCTb,
posib  MUTOXOHJpuil. ['eHeTmka MukpoopranuzMoB. IIpotoTpodHOCTH U  ayKCOTPO(HOCTD.
buoxumuueckue MyTanuu MUKpOOpPraHu3MoB. Bupycel u Oakrepuodaru kak 0ObEKThl T€HETHUKH.
Konbroranus. [lonoseie haktopsl. I'eHeTHUECKHI KOHTPOIb U MEXaHU3Mbl KOHBIOTAlIUH.

Pa3nen 3. MoJiekyasipHbIe OCHOBBI HACJIEICTBEHHOCTH.
Tema 4.

Teopus rena (reHetumdeckuid acmekt). OmpeneneHue, CyIIHOCTb, TOHKas CTPYKTypa TeHa.
Jloka3arenbcTBa JEIMMOCTH I'eHa. B3auMOCBA3b TeHa U Ha CIeNyeMOro MPU3HAaKa: JOKa3aTelbCTBa
KOHIENIMN «reH — QepmeHT», pabotel [Ix. bumma m 3. Taryma c XJieOHOH IUIECEHBIO.
Komnnemenranmonnsiit ananu3. Lucrpancrect. M3yuenne TOHKOM CTpYKTypsl reHa B pabdorax C.
benzepa.

Teopuss rena (OMOXMMHUYECKMH acmekT). MOJeKyJIsipHbIE OCHOBBI HACIEJACTBEHHOCTH.
Jloka3aTenbCTBO T€HETUUECKON PO HYKJIEUHOBBIX KUCIOT. OnbiThl @. ['puddura. DxcrnepumeHt
A. Xepumm u M. Yeiis. [IpaBuno Yaprag¢a. Pentrenoctpykrypusiit ananus JIHK. J[BoitHas cnupainb
VYorcona— Kpuxka. LlenTpanbHas jorma MosieKyIsipHOM reHeTUKH. OCHOBHBIE KJIACChl OMOMOJIEKYI,
o0ecreynBaroInX peaan3alio reHeTHYeCKoil HH(pOpMAaIIHH.



Paszgen 4. MousekyasipHasi OpraHu3anusi reHeTH4yeckoro marepuasia. CTpyKTypa H
(yHKIIHOHMPOBaHHME XPOMOCOM.

Tema 6.

[lepBuyHas cTpyKTypa HYKJIEHHOBBIX KHCIOT. CBsA3b ocobenHoctei crpykrypsl JJHK n PHK ¢
uX OHOJOrMYecKUMHM (QyHKUIUAMH. AJbTepHATUBHBbIE ABycnupanbHble cTpykTypsl JHK u nx
Ouosnoruueckass posib. BnmsHMe cynepcnupanu3alud  Ha  CTPYKTYpY JIBOMHOW — CIHpalIu.
Oco0eHHOCTH OpraHu3aluy HACJIEICTBEHHOTO MaTepuaya Ipo M 3yKapuOTUYECKMX OPraHH3MOB.
Cymaocts Teopun 060 PHK-mupe, ee 9BOIIOIIMOHHOE U OMOJIOTUYECKOE 3HAUCHHE.

Tema 7.

Crpyktypa U (QpyHKIIMOHMpOBaHHE XpOMOcOM. J[Ba ypoBHs opranuzanmu ymnakoBku JIHK B
KUBOU TIPU pofe: «CBOOOIHAsH (BUPYCHI, OAKTEPUN) U HYKJICOMPOTEHAHAs (BBICIINE OPTaHU3MBI)
dopmbl. CtpykTypa xpomartuHa. CTpyKTypHas oOpraHu3aiysi TeHEeTHMYECKOTO Marepuaia B
IYKAPHUOTHYECKUX KJIeTKaX. Merada3Hble XpOMOCOMBL. PerymstopHeie Oenku XpOMaTHHA.
CrpykTypa akTUBHOIO XpoMaruHa. LleHTpomepHble M TEIOMEpHBbIE YYacTKH XPOMOCOM M HX
ouosiornueckas poisb. [Ipaktuueckue nocnenctsus orkpoitus JHK.

Pa3znen 5. CTpykTypa reHa M ypPOBHHU Peryjisiiuid reHHOil akTHBHOCTH. CyHIHOCTH U
MeXaHHN3M pean3aluy reHeTu4eckoro Koaa. OCHOBBI AMUTeHETHKH.
Tema 8.

Crpykrypa reHa mnpu dddekre TmojoxkeHus. PacrnpocTpaHeHHe WHAKTUBAIUU. THUIIBI
MO3aUYHOCTH. YPOBHU MHAKTUBALMU reHa. Moaudukaropsl 3¢ dekra nonoxenus. Ynakopka JJTHK
B xpomocomax. Hykineocombl. Crenenn yxmanku JIHK. Xpomomepnas opraHuzamusi XpoOMOCOM.
['uranTckue XpOMOCOMBI: CTPYKTypa W (QYHKIHH. XPOMOCOMBI THIA <JIAMIIOBBIX IHETOKY.
[TonuTeHHBIE XPOMOCOMBI: CTPYKTYpa, CBONCTBA, 3HaueHne. CHHANCUC U aCUHAIICHUC TOMOJIOTOB.
Anpeimku. Mexanusm (GyHKIIMOHUPOBAHUS TUTAHTCKUX MOJIUTEHHBIX XPOMOCOM CIIOHHBIX JKeIe3
npo3oduiabl. MoJieKyIsipHble MEXaHU3Mbl KOJUPOBAHHUS T€HETUYECKOW WH(OpPMAIUHU, CYIIHOCTH
TEHEeTUYECKOTO Koaa. MexaHu3M o0ecredeHrss TOYHOCTH TeHEeTHYECKOro KOJia: POjb aJalTOPHBIX
PHK un amunoanmn-tTPHK-cunTeras.

Paznen 6. MoJseky/nsipHble MeXaHU3Mbl peajiu3allid HacJeJACTBeHHOH HHpopMauuu W
ol0ecrieuyeHust ee coxpaHHOCTH. I'enbI-MmyTaTopsl. Modsexkyaspuas penapanus J{HK u ee poss B
IBOJIIOLHH.

Tema 9.

MonekynsipHble  MEXaHWU3MBbl pealn3allid  HACIeJACTBeHHOW uH(opMmanuu. benkoBsie
OJIUTOMEPHBIE KOMIUIEKCHI, 00eCHeunBaloINe MPOIECChl XpaHEHUs, YMHOXEHHMS W pealu3aluu
HacieacTBeHHON wuHGopmarnuu. I[lepBeie uccrnemoBanus permmkanuu JIHK wu packpeitue ee
mexanusma; Bkiag A. KopuOepra. IlomykoncepBatuBHbIi MexanusMm perumkanuu JIHK (ombir
Mesenbcona u Crans). Ilonstue pernnukoHa. PemnukatuBHas «Buikay. Permnukanus y mpo u
sykapuoTnueckux opranuzMoB. @epmentsl perumkanun JJHK — JIHK-nonumepassl. Buasr JTHK-
noiauMepas M ux xapakrtepuctuka. OcHoBHble 3Tanbl perumkanuu JJHK u ux xapakrepuctuka.
®parments! Okaszaku. Paznuunsa Mexann3zMoB perunkanuu pasangssix neneid JIHK. Ilpaktuueckoe
3HaueHne oTkpbITHs JJHKmonumepas, o61acTi uX UCIONB30BaHUS.

Tema 10.
MorekymsipHble MEXaHM3Mbl MyTallMi U penapanuu (peMoHTa) myTHpoBaBmux meneit JJHK.
CymHocTs MyTalui 1 Ux poJib B 3Bostonnu. Knaccudukanus myranuii. MyTanuu, BO3HUKAIOIIKE B



npouecce permkaiuu JHK. D'ensi-mytatopsl. MuaynupoBaHHbId MyTareHe3. MeXaHU3MBbI
penapanuu JIHK. Penapaunonnsie cucrembl. CBeToBas pemnapanus. DKCLUU3MOHHAs penapanus.
Penapanusa HecnapeHHbiXx ocHoBanuil. IloctpernmkaruBHas penapauus. SOS-penapainus.
®epmenTtsl penapanuu. O6Hapyxenue HoBbix JJHK-nonumepas, ydacTByronmx B penaparioHHOM
nponecce (JJHK-nmomumepassr IV u V), MonekyssipHbIf mporiecc uX (yHKIIMOHUPOBAHUS, CBS3b C
MYTallMOHHBIM IIpoLieccoM. PoJib IIpoLieccoB penapanuy B 3BOJIIOLNHN KU3HU Ha 3eMIIE.

Paspnen 7. bazoBbeie Mexanu3Mbl peaau3anui uHpopmanuu. buocunres PHK u perynsuus
aKTUBHOCTH reHa. Moauduxkauus u cospeBanue nHpopmanuonnoii PHK. JBosounonHoe
3Ha4YeHHe ITHX IPOLECCOB.

Tema 11.

MorneKkysipHbIe MEXaHU3MBI peau3alui HacleACTBeHHONW WH(popManuu. TpaHCKpUMNIHS |
o6unocunte3 PHK. Craguu tpanckpunuuu. CTpyktypa u pyHkuusa 6akrepuansnoit PHK-nonumepassi.
CaiiThl MHAIUALMK TPAHCKPUTIIUHU y Oakrepuit. CTpyKTypa MpOMOTOpOB. MeXaHU3MBI y3HABaHUS
npomoropa PHK-nonumepasoii. Tepmunanus TpaHcKpunuuu. MexaHu3Mbl aHTUTEPMUHALIUU.

Tema 12.

Tpanckpunius y 3yKapuOTHYEeCKHX OpraHu3MoB. OCOOCHHOCTH TPAHCKPHUIIMH Y 3YKApHOT,
peryiisanus TpaHCKpunuud. IIpomeccHHr mepBUYHBIX TpaHCKpUINTOB. lIponeccHHr y mpokapHoT.
[Ipoueccunr y sykapuot. UHTpoHBbI 1 3k30HbI. Craiicunr. [Ipoueccunr npeamecrseHHMKoB TPHK
y mpo u 3ykapuoT. Pudosumsl. [Iponieccunr PHK, cuntezupyemoii ¢ momonisto PHK-mommmepassr 11
y sykapuoT. Monudukauus 5C-xkonna PHK u cmmaiticunr. Koam-caiit. Ilpoueccunr 3C-kxonia
TpaHckpunra. [lonmuagenunupoBanue. AnbTepHaTUBHBIM cCIUlaiicuHr. Ponp  crutalicuHra B
o0ecrieyeHnH OMOJIOTNYECKOTO pa3HO00pa3us U IBOJIOIUH.

Pasnen 8. MoJgekyasipHble MeXaHU3MbI oO0ecriedeHMsl W3MEHYMBOCTHM Te€HOMOB, HX
KOHTPOJIb M POJib B 3BOJIIONNH. OCHOBBI FTeHETUKH PA3BUTHS U MOBEIeHUsI.

Tema 13.

HecrabunbHocTh reHOMa. MOOWIIbHBIE TE€HETUYECKHE JJIEMEHThl MHUKPOOpPraHU3MOB. [S-
DIIEMEHTHl W TPAHCHO30HBI OakTepuil. MHGeEKIHOHHBIE HHTPOHBI B TeHax OakTepuodaros.
MonexysipHble MEXaHU3MbI TPAHCIIO3UIIMU. PermkaTuBHAs ¥ HEPEIUTMKATUBHAS TPAHCIIO3UIIMSL.
®ar Mu. Perynsinus npouecca TpaHcno3uiuu. 3MeHeHns reHoMa MUKPOOPTaHU3MOB, BbI3bIBAEMbIE
TPAHCIIO3UPYEMBIMH AJIEMEHTaMH. MeXaHU3Mbl PEryJIAlUH YacTOThl TPAHCIO3UIIUU Ha MpUMepax
TpaHcno30HOB TnA u Tnl0. 'opu3oHTaNnbHBINA IEPEHOC T€HOB U €r0 POJIb B 3BOIIOLUH MPOKAPHUOT.

Tema 14.

I'enetuka pa3Butua. Ponb KJI€TOYHOTrO siApa B pa3BUTHH. TOTUIIOTEHTHOCTh T€HOMA.
Herepmunarusa. Pannee  sMmOpuoHampHOE€ — pa3BuTHE  apo3odwuibl. ['omMojorWsi  TEHOB,
KOHTPOJIUPYIOUIUX paHHEe pa3BUTHE. AMONTO3 (T€HETUYECKH 3alporpaMMHUpPOBAaHHAs CMEPTh
KJICTKH).

I'enetuka noBenenus. ['eneTrnka noseneHus apo3oduisl. [ eHbl 3puTenbHOl cucTeMbl. OyHKIHS
00oHsHMS. ['€HbI, KOHTPOJIMPYIOIHUE CIOCOOHOCTh K oOydeHuto. bpaunoe mosenenwme. [eHsl,
BIIUSIONTNE HA OMOPUTMEI.



Pazgen 9. MoaekyasipHasi reHeTUKa BHPYCOB Kak 0co0oii ¢opmbl ku3uu. CtpoeHue,
OCHOBBI (DYHKIIHOHMPOBaHMS, KJaccH(PUKaIUsI BUPYCOB M UX Pojb B 3Bojawonun. Obgactu
NMPaAKTHYECKOr0 IPMMeHEeHUsI JOCTUKEHU I MOJIEKYJISIPHOI TeHeTHKH.

Tema 15.

Bupycel. CraHoBiieHHE BUPYCOJOTMH Kak Hayku. McTopust OTKphITHS BHpPYCOB. Teopumu
MIPOUCXOXACHUS BUPYCcOB. OOIIHe MPUHIIUITEI CTPOCHUSI BUPYCOB. BUPYCHBINM HYKJICOMPOTEUT KaK
dbopMma coxpaHeHHs] HHPEKIIMOHHOTO Hayalla — MOJIEKYJIbl HYKJIEMHOBOM KUCIOTHl. XUMUYECKHUIT
coctaB BUpycoB M BUpycHbix HykjeonpoteuaoB. JJHK u PHK-conmepxkamme Bupycbl. OCHOBBI
KJaccugukanuu BUpycoB. OCHOBHbIE 3aKOHOMEPHOCTH B3aHUMOJICHCTBHS BUpyca U UHDULIHPpYEeMOi
KJIETKU. THIIBI BUPYCHBIX HYKJIEMHOBBIX KUCJIOT.

CtpyKkTypa BUPYCOB Kak cielcTBUe (YHKIMU BUpyCcHOro Oemnka. [IpuHiun camocOopku u ero
3Ha4YCHHUE.

Tema 16.

OcHoBHbIE ceMelicTBa W BHJIbI BUPYCOB. Bupychl remaruta, rpumna U ux 3HaueHue. Bupyc
CIIM[a: crpoenue, OWONOTUS, MyTH NPOHUKHOBEHHS, MEXaHU3M pa3BUTHs, MEPCHEKTUBLI
pacnpocTpaHeHusI, Mephl TPOMUITAKTUKA U CIIOCOOBI JICUCHHUSL.

Tema 17.

3axitoueHue. lcnonb3oBaHUE pe3yJbTaTOB MOJIEKYJIIPHO-TEHETHUECKUX MCCIEIOBAHUN B
peleHny Npo0sIeM I'eéHOCUCTEMATHKH, SKOJOTUM U OMOTEXHOJOTUM MUKPOOPTaHU3MOB (BKJIIOYAs
3a[1a491 METUIITHCKONH MUKPOOHOJIOTHH).
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10 kaace

Ne i/t

Tema

Koi-Bo yacos

[Ipenmer renetrku. MICTOKM Fr€HETHKH.
OcCHOBHBIE pa3/elibl TEHETUKU U UX
B3aUMOCBSI3b

OCHOBHBIC TEHETHYECKHE TEOPHHU U UX POJIb
B CTAaHOBJICHHMHU U PA3BUTUHN I'CHCTHUKU

oo

MOJ'ICKy.]'IS[pHBIC OCHOBBI HACJICACTBECHHOCTH

MonekyssspHast opraHu3anus
reHeTuyeckoro marepuania. CTpykrypa u
(GYHKIMOHMPOBAHUE XPOMOCOM

CTpyKTypa reHa ¥ ypOBHHU PEryJISIUN
TeHHOH akTUBHOCTH. CYIIHOCTD H
MEXaHHM3M pear3alii TeHETHIECKOrO
kojia. OCHOBBI ITUTE€HETUKH

MouekynsipHbIE MEXaHU3MBI pealln3aliy
HaCJIeICTBEHHON MH(POPMALIUU
o0ecrieyeHus ee COXpaHHOCTHU. | eHbl
MyTaTopbl. MonekyisipHas penapanus JJTHK
U €€ pOJIb B IBOJIIOLIUU

ba3oBble MeXaHU3MBI peann3anuu
reseTuyeckoi nHpopmauuu. buocunres
PHK u perynsanus akTHBHOCTH I'€Ha.
Moudukanus u «co3peBaHUe»
uHpopmaunonHoi PHK. OBontonmonnoe
3HAYEHHUE ITUX NIPOLIECCOB

MosnexynsipHbIE MEXaHU3MbI O0eCTIeYeHUs
M3MEHYMBOCTH T€HOMOB, UX KOHTPOIIb U
poJib B 3BOJIOIIMH. OCHOBBI TEHETHUKH
pa3BUTHS U IOBEACHUS

MornexymnsipHasi TeHETHKa BUPYCOB KaK
0co00it hopmbl xu3HU. CTpOeHNE, OCHOBBI
(YHKIIMOHMPOBAHUS, KJIACCH(PUKAIIHS
BHUPYCOB U UX POJjb B 3Botonuu. O0nactu
MIPAKTUYECKOT0 IPUMEHEHUS JOCTHKECHUN
MOJIEKYJISIDHOM T€HETUKHU

10

Pewrenue 3amad 1o MOJIeKyIsspHOU
Ouosioruu.

10

Bcero
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