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IHosicHuTebHAA 3aNIMCKA
OO0mas xapakTepucTHKA y4eOHOr0 nmpeamera.

MouekynsipHasi T€HETHKA, SBISACH pa3/leOM F'€HETHKH, U3YYArOIIMM MEXaHU3Mbl HACJIEICTBEHHOCTH
U M3MEHYMBOCTH Ha MOJIEKYJSIPHOM YPOBHE, MPEICTaBsIeT cOO0i B HacTosIlee BpeMsi KOMILIEKCHYIO
HayKy, IPOHU3BIBAIOIIYI0 MHOTHE pa3zaenbl onosorun. OHa OepeTcss Ha BOOPYKEHHUE BCE OOJIbIINUM Kpy-
TOM HCCJeoBaTeIeii — OMOJIOroB U 3KOJIOTOB — M YaCTO CIYKUT METOA0JIOTMUYECKOM OCHOBOW MHOTHX
pa3fesioB COBpeMeHHOM Onosornu. MomnekyspHas T€HeTHKa, [103BOJISIsl PacKpbIBaTh TOHYAMIINE MOJIE-
KYJISIPHBIE MEXaHU3Mbl IPOLECCOB KU3HEAEIATEIbHOCTH PA3JUYHBbIX OpraHU3MOB, HallpaBlieHA Ha pe-
HIEHHE BaKHEHIIUX HAyYHO-UCCIEI0BATENbCKUX, CEJIbCKOXO3SMCTBEHHBIX, MPOJIOBOJIBCTBEHHBIX U Me-
JTUIMHCKHUX TTpodJieM.

HNMeHHO pa3BUTHE I€HETHKH, MOAKPENJICHHOE MOJEKYISIPHO-T€HETUYECKUMH METOJAaMU HCCIIEN0Ba-
HUSl HACJIEICTBEHHON OCHOBBI KHUBBIX OPraHU3MOB, W TOCIIEIHHE AOCTHKEHHUS B OOJIACTH TEHETUKU
YeJI0BeKa U pslia XO3sMCTBEHHO LEHHBIX )XKMBOTHBIX M PAaCTEHUN MO3BOJSIOT HazBaTh XX| Bek «BekoM
ouonorumy.

JlaHHBI KypCc — NEpBbIM B MpeajiaraeMon cepur «l eHeTHKa», TOATOMY OH JIOJKEH 3aJI0KUTh OCHOBBI
MIOHUMAaHUs 3aKOHOMEPHOCTEH HAaCJEJCTBEHHOCTH W MeXaHu3Ma paboThl I€HETHYEeCKOro armmapaTta.
[TocnenHue naHHbIE F€HETHYECKONW HAyKH BCE 0OJIbIIE CBUETENbCTBYIOT O HAJMYUHM F€HHOIO KOHTPOJIS
OONBIIMHCTBA BAXXHEUIINX OMOIIOTMYECKUX MPOIIECCOB, 00ECIeUNBAIONINX KUZHEACATEIBHOCTh KJIETKU U
opranu3ma. Bce yamie B OMOJNOTHYECKUX MCCIENOBAHUAX KaK MPUKIATHOr0, TaK U (QyHIAMEHTaIbLHOTO
XapakTepa MPUMEHSIOTCS METO/IbI MOJEKYJISIpHOM reHeTuku. CrneaoBaTebHO, JAHHBIN A1EKTUBHBIA KypC
MOJKET OBITh TMOJIOKEH B OCHOBY NMOHMMaHMs Bceil Ouosiornuu. OH, HECOMHEHHO, BBI30BET y ydalUXCs
UHTEpeC, )KeIaHUe U CTPEMJICHHE N3y4yaTh OMOJIOTHIO B CTApILUX KJIaccaX, a MOXKET, U B BY3e€.

OT60p conepkanus kKypca «OCHOBBI MOJICKYJIIPHON T'€HETUKMUY OCYIIECTBIISUICS HA OCHOBE psiaa ¢ak-
TOB, CTUMYJHMPYIOIIMX Ppa3BUTUE Yy IIKOJBHUKOB IO3HABATEIBHBIX MHTEPECOB. 3AHATHS HOCAT MPO-
OneMHBIN XapakTep OJarogapsi MOCTAaHOBKE TUCKYCCHOHHBIX BOMPOCOB, HA KOTOPBIE 10 CUX MOp HET OJl-
HO3HAa4YHBbIX OTBETOB. DoOpMUpPOBaHHME COBPEMEHHOIO  E€CTECTBEHHOHAYyYHOIO  JKOJOTMYECKOIro
MHUPOBO33pEHUS, AKTUBHBIN J€ATEIbHOCTHBIA MOAX0 K M3y4aeMbIM IpoOieMaM AUKTYIOT MaKCUMAJIbHO
BO3MOXHO€E IPAKTUYECKOE OCBOCHHME METOJOJIOTMH COBPEMEHHOW I'€HETUKH M OCHOBHBIX €€ METOJUK.
[Ipuuem mnocnenHee »>(d@ekTUBHEE BCETO OCYIIECTBIATH B XOAE€ pEHIeHHS TeX WIM HHBIX
HCCJIEI0BATENbCKUX 3a/1a4 PA3JIMYHOTO YPOBHSI.

B conepikanue kypca ObUT BKJIIOUEH PsIJi BOMPOCOB, KOTOPBIE UCCIEAYIOTCS B COBPEMEHHOW HayKe U
IIMPOKO OCBEHIAIOTCS B CpeNCTBaX MaccoBOM HH(OpMamuu, Hampumep, mpoOiaeMbl KIOHUPOBAHMUS,
MONTyYeHUs] TPAHCTeHHBIX MNPOAYKTOB muTaHus, npodunaktuka CIIMla, pemieHue 3KOIOTHYECKUX
po0JieM MeToJaMH F'€HEeTHYECKON UHKEHEPUH U JIP.

Kypc «OcHOBBI MOJIEKyIApHONH MEHETUKH» UMEET OOJBIIYI0 NPAKTHUECKYI0 HAlpaBIeHHOCTb. Pemre-
HUe 33714 IPOUCXOJUT U Ha CaMbIX MEPBbIX dTanax U3y4yeHHs reHa (OCHOBHbBIE METO/bI TOJIyYE€HUS U Xa -
pakTepucTuku KauectBa 06pasuos JJHK, npuroaHsIx 1is1 MOJIEKYJISPHO-T€HETHY €CKOI'0 aHAIN3a).

Kypc MonexynsapHOl TeHeTUKH, paclupsis U JOTONHSS 3HAHUS y4alIuXcsi 0 0a30BBIX MOJEKYJISIPHBIX
MexaHu3Max (YHKIMOHUPOBAHUSA TEHETHMYECKOro amnmapara, OyJeT crmocoOCTBOBATh YIIIyOJIEHHOMY
ITOHUMAHUIO BCEX APYIUX pa3/leJI0B F'€HETUKH, BKJIFOYasi €€ COBPEMEHHBIE aCIIEKTHI.

3HaHUE OCHOB MOJEKYISIPHOW T'E€HETUKHU SBJSIETCS Ba)KHOM MPEANOCHUIKOM TOHUMaHUS BCel
O6uonoru. OHO MO3BOJIUT yYALIUMCS JIydllle OPUEHTHPOBATHCS B OKeaHe MHPOPMAIIUHN U OTNPEIETUTHCS C
BBIOOpOM Oyaymieii mpodeccun.

[Inanupyercs NpoBOAUTH TPYIIIOBYI0 PabOTy YUEHUKOB 10 MOJIYUYEHUIO 3HAHUH, UTO pa3BUBAET Y HUX
KOMMYHHUKaTUBHbIE crocoOHOCTH. Ha 3aHATHSAX Oojblioe BHUMaHHE OyAET YAENATbCS aKTUBHOMY
y4acTUI0O B OOCYXKIEHHAX, IIO3HAHUIO TMpeAMeTa 4Yepe3 OCYIIECTBICHHE HKCIEPUMEHTaIbHOMI



JEATENbHOCTH. YUaIUMCS 10 KaKIO0H U3 N3Y9aeMBIX TEM ITPEUIaraeTcsi CIIMCOK JIUTEPATyphl U CATOB B
HuTepuere. HeoOxoanumo Takke OTMETUTH, YTO IO BCEM pa3jeiiaM Kypca B MPOrpaMMe MpeaycMOTPEHbI
TEMBI JOKIAZ0B U pedepaToB, BHIMOIHIEMBIX YICHUKAMU C LEbl0 0osiee TIIy0O0KOro U3y4eHHs] MaTepH -
ana.

B mporuiecce 00yueHus: MIaHUPYIOTCS WHTEPAKTUBHBIC 3aHATHS, TPUMEHEHHE KOMITBIOTEPHBIX TEXHO-
JIOTUH, CeMHHApBbI, Ja0OpaTOpHBIE U MPaKTHYECKUE padoThl. BO3MOXKHO MpoOBeeHNEe TUCKYCCHI, T1ie Oy -
IOyT OOCYXJIEHBI pa3IuyHble TOYKU 3PEHUS IO M3ydaeMbIM BorpocaM. [1ogo0HBIN MOAXOM K 3aHATHSIM
obecrieunBaeT HalEKHOCTh 3HAHUM, MHAWBHUIYATbHOE PAa3BUTHE yYAIIMXCS. YUECHUKU IOJy4alOT BO3-
MOXHOCTh CaAMOCTOSITEIbHO HAWTH OTBETHI Ha CBOM BOHPOCHL. IIporpamma MoxkeT OBITH HCIIOJIB30BaHA
yUalUMHUCS 111 CAMOCTOSITENbHOM paboThI O TaKUM pasjenaMm oluiero Kypca Ouosoruu, kak «Moseky -
nsipHast Onomorus», «dKonorus» u «['eHeTnkay.

[TporpamMma BKIIOYAeT B ce0st OCHOBHBIE Pa3JeNbl M BOIPOCH! 10 TEHETUKE, HEOOXOIUMBIE JUIS CIAUYH
BCTYIUTEIBHOTO 3K3aMEHa B BEAYIIHE BY3bl MEIUIIMHCKOrO M Ononorudeckoro npoduis. Kpome toro,
OCBOCHHE TEOPETHUYECKOr0 MaTepuala IUIAHUPYETCs COBMENIATh C JJA0OPaTOPHBIMU M MPAKTHYECKUMHU
paboTamMu, YKCKYPCUSIMH U y4eOHBIMH IPAKTUKAMHU.

He.]'lb: cDOpMI/IpOBaHI/Ie CHUCTEMBI 3HaHI/II71 O TOM, 4YTO BCC€ OCHOBHBLIC (I)I/I3I/IOJIOFI/I‘~I€CKI/IC HpOSIBJIeHI/Iﬂ
KIICTKN U opraHmMa HUMCHOT B CBOGI\/'I OCHOBEC MOJIGKy.IIprHLIC Hpoueccm Ha ypOBHe TCH CTUYCCKOT' O
amnrapara.
3agaun:

OO6yuatomue

[TomyuuTs 0a30Bble 3HAHUS B 00JIACTU T'€HETUKU U MOJIEKYJIIPHON IT'€HETUKH.

[To3HaKOMUTBCS C KIHOYEBBIMU OTKPBITUAMU U JIOCTHXKEHUSMHU B 00JaCTU CTPYKTYpbl U (YHKLUUU
JHK, 3ay1oxuBIIuMu (GyHIaMEHT JJ1s TOCTIEAYIOIIMX OTKPBITUM U CO3/1aHUS HOBBIX OMOTEXHOJIOTHil.

[ToHATH 3HaUEHHE CO3AAHHBIX B MPEAUIECTBYIOIIMN Mepuo] 6a30BbIX T€HETUUECKUX TEOPUH UIsl MO-
CIIEAYIOIEro Pa3BUTHS T€HETUKU U BCEH OMOJIOTUU B IIEIIOM.

[TonyuuTh 3HaHHUS 00 OCHOBAaX CTPYKTYPHI U MeXaHH3Me (DYHKIIMOHUPOBAHUS TEHETUYECKOrO anmnapa-
Ta, OCO3HATh €ro IEHTPAJIBHYIO pPOJb B YIPAaBICHUH BCEMU OCHOBHBIMHU (YHKLUUSAMH KICTKH U
OpraHu3Ma.

BocnurarensHbie

UYepes riry00Ko€ MOHMMaHUE YHUBEPCAJIBHBIX 3aKOHOMEPHOCTEH, XpaHEHUs U peaau3alui HACIEACT-
BEHHOH MH(pOPMAIMU OCO3HATh HEHCUEpliaeMble BO3MOKHOCTH, KOTOPBIE JIaeT YEJOBEKY CO3JaHHAas Ha
0a3e JOCTUKEHUI MOJIEKYJIIPHON T'€HETUKH COBPEMEHHAss OMOTEXHOJIOT Usl.

CriocoO6¢cTBOBaTh (DOPMUPOBAHHUIO OTBETCTBEHHOI'O OTHOIICHHS OOYYAIOIIHUXCS K OOBEKTaM KHBOM
MIPUPOJIBI.

PassuBaroniue

Yepes 3HaHME CYLIHOCTH MOJIEKYJISPHO-TEHETUUYECKUX IPOLIECCOB, X YHUBEPCAJIBHOIO XapakTepa
BOCIIPUHATh KOHLIENIUIO €IMHCTBA KUBOW NPUPOJIBI, TECHYI0 B3aMMO3aBUCUMOCTb DPa3IMYHBIX (HOpPM
’KHM3HH, OCO3HAThH BCIO MOIIb COBPEMEHHBIX TEXHOJIOTUH U UX BO3MOKHYIO OMIACHOCTb.

CdopmupoBaTh aKTUBHBIN HCCIIEIOBATEIBCKHUI MOAXO K MpOoOJieMaM COBPEMEHHON T€HETUKH U KO-
JIOTMH, OCBOMTh OCHOBHbBIE HaBBIKH JJIs1 IPUMEHEHUSI YCBOCHHBIX 3HAHUM U MOJIyYEHHBIX YMEHHH B camo -
CTOSITENIbHON Hay4YHO-UCCIIE0BATENHCKON paboTe B 1a00OpaTOpHUSIX.

MecTto u poJib npeamMera B 0a3MCHOM y4eOHOM ILIaHe.

[Iporpamma paccuntana Ha 34 uyaca B 10 kmacce (1 uwac B Hememwo). PabGouas mnporpamma
npeaHa3zHadyeHa 1 yyanmxces 10 knacca, BBIOpaBIIMX U3ydeHUE OM0I0run Ha 6a30BOM ypOBHE.

OcHoBHBIE TpGﬁOBaHHﬂ K 3HAHUAM U YMCHUSAIM

VYyamuecs 1OIKHBI:

* YETKO IPEACTaBIATh CYLIHOCTh JOTMYECKUX MEPEXOA0B OT YMCTO a0CTPAKTHOIO MOHSTHS I'€Ha Kak
HEKOEro JIMCKPETHOro (pakTopa HACIEICTBEHHOCTH K T'€HY KaK Y4acTKy XPOMOCOMBI (CXeMa aJulebHbIX
I'€HOB) U, HAKOHEIl, K TIOHUMAaHMIO CTPYKTYpPBI T'€Ha (CXeMa CTPOEHMsI FEHA);

* yMEThb KOHIIEHTPUPOBATh YCBAMBAEMbIIl MaTepHal BOKPYI OINPENEIEHHOM I'€HETUYECKOW TEOpHH,
KOTOpasi CTAaHOBUTCS €IMHULEH coxepikaHus (HampuMep, XPOMOCOMHOH TEOpPHHM HacCleACTBEHHOCTH;



MEH/ICJIEBCKOM TEOPUH HACIEACTBEHHOCTH; TEOPUM I'€Ha KaK €JUHUIIbI HACIEACTBEHHOCTH M U3MEHYH -
BOCTH);

* BJIaJIeTh OCHOBHBIMHU HaBBIKAaMHU pabOThl C 1a00PATOPHBIM 0OOPYAOBAaHHUEM, MPHUMEHIEMBIM B IMPO-
CTEHIIMX 0a30BbIX METOAMKAX MOJICKYJIIPHOW I'€HETHKH;

* IOHUMATh MOJIEKYJISIPHBIE MEXaHU3MbI PeaU3alliy HACIEICTBEHHON HH(POPMAIIMK U YMETh CBOOO I -
HO OIEPUPOBATh OCHOBHBIMH MOHSITUSMH MOJIEKYJISIPHOW F€HETUKHU U €€ COBPEMEHHBIX HaIlPaBJICHUI;

* 3HaTh, YTO IPUMEHEHUE COBPEMEHHBIX TEXHOJOTHI MOJIEKYJISIPHON I'€HETHKHU IMO3BOJIIET YCHEIIHO
pelaTh Takue 37000 JHEBHBIC MMPOOJIEMBI, KaK OXpaHa OKPYXKAIOIIEH cpeasl, coXxpaHeHue OnopazHoodpa -
3Us1, KOHTPOJIb U BOCCTAHOBJIEHUE DKOCHCTEM.

®opmbl OpraHu3anmuu 00yUeHus:

¢ Jleknuu.

* [IpakTHueckue 3aHATHS.

* CemuHapsl.

» CamocrosiTenbHas paboTa ¢ pEeKOMEHIyEeM O TN TePaTypOi 1 HHTEPHET-CalTaMH.

* Kondepenuuu, 3aciaymmBaHue u 00Cyx1eHHe JOKJIAI0B.
®opMBbI KOHTPOJIA:

1.BxoaHO# KOHTPOJIb MPOBOJUTCS B BUJE KPATKOr0 COOECEI0BAaHUS HA IEPBOM 3aHATHHM 110 IIpesJia-
raeMoil nporpaMmMe. B xozne e€ro BBIACHSAIOTCS MHTEPECHI YYaIUXCsl, IPUHUMAIOTCA UX MPENJIOKEHUS 110
IIPOBEIEHUIO HHTEPECHBIX (HOPM PaOOTHI.

2. Texkyumii KOHTpPOJIb — TeopeTrudeckue 3aueTbl. IIpoBonsaTcss camocTosiTenbHble PabOTHl U
TECTUPOBAaHUE IO OTAEIbHBIM Te€MaM Kypca C LEIbI0 BBIABICHHS CTEIEHU OCBOCHUS Yy4alIUMHCS
Marepuana. [IpenycMoTpeHbl Kak yCTHBIE OIIPOCHI, TAK M IUCbMEHHBIE 3aJaHHUS.

3. Texymuit KOHTpOdAb — saboparopHbie padboThl. [lo oTHEenbHBIM pa3genaM Kypca Mpu HaJTuduu
COOTBETCTBYIOILLIEIO O0OpYy/OBaHMS IMPENyCMOTpPEHBI JlabopaTtopHble paboTel. B xome ux mpoBeneHus
oOyyarouyecs: HMHIMBHUJYyaJbHO OOIIAIOTCS C IE€JaroroM, OTBEYAIOT Ha IIOCTaBJCHHbIE B XOfe
9KCIIEPUMEHTA BOIIPOCHI.

4. Torosslil KOHTpPOJIb. IIpeanonaraercs NpuUBIEKaTh YUEHUKOB K YYaCTHIO B TOPOACKHX OJUMIIM -
a/1ax Mo 9KOJIOTUU U OMOJIOTHH, B IOHOIIECKUX KOH(EepeHIHAX (110 UTOraM BBHIMOJIHEHHBIX HA MPAKTHKE
CaMOCTOSITENIBHBIX MCCIEA0BATEIBCKUX PaboT). B KOHIlE ABYXTOIMYHOrO Kypca MperyCMOTPEHO Mpo-
BEJICHHE MPOOHOro AK3aMeHa JJI TOro, 4TOObI IIKOJbHUKH, TOTOBSIIMECS K cOade BCTYMHTEIbLHOTO
9K3aMeHa Mo OMOJIOTUH B BY3bl, MOTJIM OLICHUTH CBOM 3HAHMSL.

YuyeOHO-TeMaTHUYECKUIi IJIaH

Ne KoaundecTBO 4acoB

n/n Tema pazgena

TEOPETUICCKUE | KOHTPOJIb

1 [Mpenmert reneruku. Mcroku reaernkn. OCHOBHBIC pa3ieiibl | 2
F€HETHKH, X B3aHMOCBSI3h

2 OCHOBHBIE TEHETHMYECKHE TEOpUHM M HX polib B | 8 1 (Tecr)
CTaHOBJICHUH U Pa3BUTHH [CHETHUKH. MUCbMEHHBIN
orpoc
3 MonekymnsipHble OCHOBBI HACIEACTBEHHOCTH. 4
4 MouekynsipHasi opraHu3aIus TEHETUYEeCKOro Mmartepuana. | 4

CrpykTypa 1 GyHKIIMOHUPOBAHHUE XPOMOCOM

5 CtpykTypa TeHa peryisiud TEeHHOW aKTUBHOCTH. | 2
CyIIHOCTh U MEXaHHU3M pean3aliy 'eHEeTUISCKOro Koja




6 MonekyisipHbIe MEXaHU3MBI peaNn3alliil HACJIeCTBEHHOH | 3 1 (Tecr)

uH(popmaruu 1 obecrnedeHne ee COXpaHHOCTH. MMUCbMEHHBIN
orpoc
7 ba3oBble = MexaHHM3MBl ~ peaqu3aldd  TeHETHYecKoH | 2
uH(popMauu
8 MouiekynsipHble ME€XaHU3MBbI 00€CIeUEeHUS U3MEHUYMBOCTH | 4

IFCHOMOB, UX POJIb B 3BOJIFOIUN

9 MomnekynspHas TeHETHKa BHUPYCOB KaK o0co00i (opMmbI | 2 1
JKU3HU. MMUCbMEHHBIN
orpoc (TecT)

Htoro: 34 yacos 31 yac 3 yaca

Coneprxanue Kypca

Obwee xonuwecmeo uacos — 34

PA3JIEJ 1. IPEAMET TEHETUKN.UCTOKHA TEHETUKH. OCHOBHBIE PA3/EJbI TEHETUKHA U UX
B3AMMOCBSI3b 2 YACA

[Tonsarus: ren, resorur, GeHoTu, MyTanuu. MecTo reHeTuku cpeau Omosornyeckux Hayk. Mcroku
IeHETUKU. POJIb OTEUEeCTBEHHBIX yUEHbIX B pa3BuUTUM reHeTuku u cenexkuuu (H. W. Basunos, A. C.
Cepebposckuii, H. K. Koabios, 0. A. ®umunuenko, C. C. UeTBepukoB U Ap.). MeCTO reHeTUKH Cpeau
OMOJNIOrMYeCcKUX HayK. 3HaUE€HUE T€HETHKH I PEIICHUs 3a/ad CEJEKIUU, MEIULUHbI, OMOTEXHOIOTHH,
9KOJIOTHH.

Juckyccus Ha TeMbl: «I'eHeTHKa B Hamied >ku3HW», «Kakue mpenMeTsl Halmrero ObITa MOJYYEHBI C
MTOMOILBIO TE€HETUKH».

PA3JIEJI 2. OCHOBHBIE TEHETUYECKHWE TEOPUU
M X POJIb B CTAHOBJIEHUM U PA3BUTHUU TEHETUKHA — 9 YACOB

OcHoBHBIE TOHATHUS FeHeTUKU. CyIIHOCTh HACIEeICTBEHHOCTH M U3MEHUYMBOCTH. ['eH Kak enuHuIa Ha-
CIIEZICTBEHHOCTH. XPOMOCOMBI — HOCHUTEJIN HACIECTBEHHOCTU. AJUIETH KaK (JOPMBI CyIIeCTBOBAHUS Te-
HOB. ['OMONOrMYHBIE XPOMOCOMBI M HX pacHpelesIeHHe MNpu JeleHUH KiIeTKu. KileTouHbI LHKIL.
MexaHu3M MHTO3a M Melo3a Kak MaTepHajbHON OCHOBBI KOMOMHATOPHOM WM3MEHUMBOCTH. | eHeTHka
IIOJIOBOT'O pa3MHOXKeHUsI. DOPMBI B3aMMOOTHOLICHUH AJIJIEIIEH.

Metons! reneruku. ['nbpunonornuecknii ananus. [IpuHIMIBI HacIeTOBaHUS U HACIEICTBEHHOCTH I10
I'. Mennemo. 3akonsl I'. Mennens: eanHooOpa3usi rTuOpUIOB, paclIelIeHns, He3aBUCHMOI0 HaclIeq0Ba -
Hus. [IpaBuio «auctors ramer. LiuTonornyeckoe 000CHOBaHUE IPAaBUIIA.

Ponb B 3BOMIOLIMKM KOMOMHATOPHOM M3MEHYMBOCTH. OTKIOHEHHMsS OT MEHJIEIEBCKOIO HAaCJIedOBaHUS.
HacnenoBanue npu B3aMMOAEHCTBUM I'€HOB. THIIBI B3aMMOACHCTBHS F€HOB U UX MPOsBJICHUA. | eHeTHKa
yejgoBeKa. ['eHeanornyeckuii M ONM3HENOBBI MeToAbl. AHANIUM3 PONOCIOBHBIX. KpuTHKa EBIEHUKH.
IIpumeps! HacnenoBanus Mo MeHaeIo NPU3HAKOB YeIOBEKa.

XpomocoMHas Teopus HacienacTBeHHocTy T. Moprana. ['eHeTnka 1mosa u CLEIIEHHOE C I0JI0M Hacje-
nosanue. Tunsl onpeneneHus noaa. OCHOBHBIE MTOJIOKEHUS XPOMOCOMHOM TEOPHH HACIEICTBEHHOCTH I10
T. Moprany. CymHOCTb M MEXaHM3M KOHBIOTallMM XpPOMOCOM B MeHo3e. ['eHeTnyeckas CyIIHOCTh
Mmeiio3a. Kpoccunrosep, ero MexaHusM M Ouosnoruyeckas posb. [locTpoeHne TeHEeTH4YecKUX KapT
KUBOTHBIX M pacTeHui. [{uTonnazMarnyeckas HaCIEeICTBEHHOCTh, POJIb MUTOXOHAPUI.

['enernka MukpoopranusmoB. IlpororpodrocTs M aykcoTpodHOCTh. buoxummueckue MyTanuu
MUKpOOpranu3MoB. Bupycel u 6akrepruodaru kak 00bekTsl reHeTuku. Konwroranus. [lojgoBeie ¢pakTopsl.
I'eneTnuecKuil KOHTPOJIb U MEXaHU3Mbl KOHBIOTAINH.

PA3JIEJ 3. MOJIEKY.JISIPHBIE OCHOBBI
HACJEJCTBEHHOCTH — 4 YACA

Teopust rena (remerndyeckuil acnekrt). OnpeneneHue, CylUHOCTb, TOHKas CTpyKTypa reHa. [lokasza-
TEJIbCTBA JIEIMMOCTH I'eHa. B3auMoCBsI3b reHa M HaclleAyeMOoro Ipu3HaKa: JOKa3aTelbCTBA KOHLENIUU




«re’H — (epmenT», padotsl k. bunna u 3. Tatyma ¢ xnebHol miieceHbro. KoMiaeMeHTallnOHHbIN aHa -
mu3. [{ucmpanc-mecm. VI3ydeHue TOHKOW CTPYKTYpbl reHa B pabotax C. bensepa.

Teopus reHa (OMOXUMUYECKHI acrieKT). MOJIEKYyJIsIpHBIC OCHOBBI HACJICICTBEHHOCTH. Jl0Ka3aTelIbCTBO
TFeHETHYECKOW POJIM HYKJIEMHOBBIX KHCIOT. OnbiTel . ['puddura. Dxcnepument A. Xepmm u M. Yeids.
[IpaBuno Yapradda. Penrrenoctpykrypusiii anamus JIHK. [IBoiinas cnupane Yorcona — Kpuka.
[lenTpanpHas morMa MOJEKyIsapHOW reHeTuku. OCHOBHBIE KJIacChl OMOMOJIEKYJ, 00ECIeUrnBaIOIIUX pe-
ANMM3aII0 TeHETHIECKON HHPOPMAIIIH.

PA3JIEJ 4. MOJIEKYJISIPHASI OPTAHU3ALIMSI TEHETUYECKOI'O MATEPUAJIA.CTPYKTYPA U
®YHKIIMOHUPOBAHHUE XPOMOCOM — 2 YACA

[lepBuuHas cTpykTypa HYKJIEHMHOBBIX KHCIOT. CBsi3b ocobennocrtelt crpykrypel JJHK n PHK ¢ ux
OnonornyeckuMu (GyHKIUSIMHA. AJTbTEPHATUBHBIC IBycTiUpaibHble cTpykTyphl JJHK 1 nx Ouonorude ckas
ponb. BrusHue cynepcrnupanu3aluyd Ha CTPYKTYpY JBOHHOW crhupaimu. Oco0eHHOCTH OpraHu3aluu
HAaCJIEICTBEHHOr0 MaTepuaja Mmpo- u dyKapuoTHde-ckux opranu3moB. CymHocTh Teopun 00 PHK-mupe,
€€ IBOJIFOLIMOHHOE U OMOJIOrMYECKOE 3HAUEHUE.

CrpykTypa 1 QyHKIIMOHUPOBaHUE XpoMocoM. JIBa ypoBHs opranu3auuu ynakoku IHK B xuBoii npu-
poze: «cBoOogHas» (BUPYCHI, OaKTEpUN) U HYKJICO-IIPOTENAHAs (BbICIIME OpraHnu3Mbl) GopMmbl. CTPYKTY-
pa xpomatuHa. CTpyKTypHasi OpraHu3alus T'€HETMYECKOr0 MaTepuasla B JYKapHUOTHYECKMX KIIETKaX.
Mertadaznble XpoMocoMbl. Perynstopueie Oenku XxpomaTuHa. CTpyKTypa AakTHBHOIO XpOMAaTHHA.
LlenTpoMepHBIE U TEIOMEPHBIE YUYACTKH XPOMOCOM U UX OMojoruyeckas posis. IlpakTuueckue nociaenct-
Bus oTkpbitus JJTHK.

PA3JEJ 5. CTPYKTYPA TEHA U YPOBHH
PET'YJISILIAN TEHHOM AKTUBHOCTH.CYIIIHOCTh U MEXAHU3M PEAJIM3ALIMA TEHETUYECKOI'O KOJIA.
OCHOBBI SIIUTEHETUKHU — 4 YACA

Crpykrtypa reHa npu 3¢dexre nosnoxenus. PacnpocTpaHeHrne MHAKTUBALMU. THUIIBI MO3aHMYHOCTH.
VYpoBHu MHakTHBanMM reHa. Moaudukatopsl 3¢ddexkta nmonoxenus. Ynakoska /JJHK B xpomocomax.
Hyxneocomsr. Crenenn yknaaku JHK. Xpomomepnas opranuzanuss XpoMOCOM. ['MraHTckue
XPOMOCOMBI: CTPYKTypa U (YHKIUU. XPOMOCOMBI TUIIA «JIAMIOBBIX HIETOK». [loNMTEeHHBIE XPOMOCOMBI:
CTpYKTypa, CBOMCTBa, 3HaueHue. CHHAICUC W ACHHANCHC TOMOJIOTOB. Sapeimku. MexaHuszm
(YHKIIMOHUPOBAHUS TUTAHTCKUX MOJMTEHHBIX XPOMOCOM CIIIOHHBIX JKene3 Apo30huibl. MoJeKyspHbIe
MEXaHHU3Mbl KOJMPOBAHMSI T'€HETUYECKOM HH(OpMalMH, CYIIHOCTh I€HETHMYECKOro Koaa. MexaHusMm
obecreueHnss TOYHOCTU TeHeTu4ecKoro kojaa: ponb agantopubix PHK n amunoanun-tPHK-cunTeTas.

PA3JIEJI 6. MOJIEKYJISIPHBIE MEXAHU3MbI PEAJIN3ALIMUA HACJIEJCTBEHHOI UH®OPMALIUU U
OBECIIEYEHUS EE COXPAHHOCTU.TEHBI-MYTATOPBI. MOJIEKYJISIPHASI PEIIAPALIIVS JHK U EE POJIb B
SBOJIIOLNN -4 YACA

MounekynsipHble MEXaHM3MBbl peajiM3alluy HacjaelCTBEHHOM HHpopManuu. berkoBble onMroMepHbie
KOMIUIEKCBI, OOECHEeUMBAIOIME IPOLECChl XPAaHEHMs, YMHOXXEHHS M pealu3allMi HacjeICTBEHHOU
uHpopmanuu. IlepBeie unccnemoBanus permkanuu JIHK u packpsiTue ee MmMexaHumsma; Bkiag A.
Kopnb6epra. ITonykoncepBatuBHbild Mexanu3M perumkanuu JJHK (onbiTr Mesenscona u Ctains). [Tonsitue
permkoHa. PennukaTuBHas «BUiKay». Pemmkanus y npo- U 9yKapuOTUYECKMX OpraHu3mMoB. DepMeHTHI
permkannu JJHK — JIHK-nomumepassl. Buaelr JJHK-nonmn-mepas u ux xapakrepuctuka. OCHOBHBIE
sranbel perumkanun JIHK u mx xapakrepuctuka. @®parmentsl Okxazaku. Pasznuums MexaHH3MOB
perukauuu paznuunbix neneid JJHK. [Tpaktuueckoe 3nauenue otkpoitis JJHK-monumepas, obnactu ux
UCIOJIb30BaHUS.

MonekynspHble MEXaHU3Mbl MyTallMi U pernapainuu (pemonTta) mytupoBaBmux uenei JJTHK. Cym-
HOCTh MYTAaIIUi U UX poIib B 3BomonmH. Kinaccudbukamnus myranuii. MyTaium, BOSHUKAIOIIHE B TIPOIecce
penmukanuu JTHK. I'emsi-mytaTopsl. MaaynupoBanHslii myTtarene3. Mexanusmsl penapauuu JHK. Pe-
napanuoHHble cucteMbl. CBeToBasi pernapanus. DKCHM3MOHHAs penapaiusd. Penmapanus HecrapeHHBIX
ocHoBanmii. [locrpennmukatuBHas penaparnus. SOS-penapanus. @epmentsl penapanun. OOHapyKeHHE
HoBbIX JIHK-mmomumepas, yaactByronmx B penapanuonnom npouecce (JAHK-momumepassr 1V u V), mone-
KYJSIPHBIA TIpolecC WX (PYHKIIMOHUPOBAHMS, CBS3b C MYTAIIMOHHBIM IpoIieccoM. Poib mpoireccoB
penapaiyu B 3BOJIIOLINY KU3HU Ha 3eMIIe.



PA3JIEJI 7. BA3OBBIE MEXAHU3MBbI PEAJTIM3ALIAN
TEHETUYECKON MTH®OPMAIIMA.BUOCHUHTE3 PHK U PET'YJISILIUA AKTUBHOCTH T'EHA.
MOIUP®UKALUA U KCO3PEBAHUE»
HUH®OPMAIIMOHHOMPHK. 9BOJIOIIMOHHOE 3HAYEHME 3TUX IMPOILECCOB — 2 YACA

MosekyssipHble MEXaHU3MBbl peaTn3aluy HacaeCTBEeHHON HHpopManuu. TpaHCKpUnus 1 OMOCHHTE3
PHK. Craguu Tpanckpuniuu. Ctpykrypa u ¢yHkmus 6akrepuanbHoii PHK-monmumepassr. CaliThl WHU-
[MAlUU TpaHCKpUNIuu y 6aktepuil. CTpykTypa mpoMoTOpoB. MexaHu3Mbl y3HaBaHus npomotopa PHK -
noymMepasoi. TepMuHanus TPAaHCKPUIIIUU. MeXaHU3Mbl aHTUTEPMUHALIAH.

Tpanckpunuust y 3yKapuoTH4€CKUX OpraHu3mMoB. OCOOEHHOCTH TPAaHCKPHUIIUHU yIYKapHOT, peryJs-
1y TpaHckpunuuu. IIponeccuHr nepBuuHbIX TpaHC-KpunToB. [Iponeccunr y npokapuort. [Iponeccunr y
sykapuoT. UHTpoHsI 1 3k30HBI. Crinaiicunr. [Iponec-cunr npeamecrsennukoB TPHK y nipo- u sykapuor.
Pu6osumsl. [Iporneccunr PHK, cuntesupyemoii ¢ momompio PHK-nommmepassr y sykapuor. Monudu-
kamuss  S5SC-xkonma PHK wu  crmaiicunr.  Kbom-caiit.  Ilpoueccunr 3C-koHIIa  TpaHCKpUITA.
[TonnanenunupoBanue.  ANbTepHATHUBHBIA  crutaiicuar.  Poss  cnmaiicunra B ofOecrnedeHHH
OMOJIOrMYECKOro pa3HOO0pas3ysl U 3BOIOLUN.

PA3JIEJI 8. MOJIEKYJISIPHBIE MEXAHU3MbI OGECNIEYEHUSA U3MEHUYMBOCTUA TEHOMOB, X
KOHTPOJIb " POJIb B 3BOJIIOLIUMU.
OCHOBbI TEHETUKHU PA3BUTHUS U HOBEJAEHUS — 4 YACA

HecrabunpHocTh TeHOMa. MOOWIIBHBIE I€HETUYECKHE 3JIEMEHThl MUKPOOPTaHU3MOB. |S-351eMeHTsl 1
TpaHcro30HbI0aKTepuil. IH peKIMOHHBIENHTPOHBI B reHax OakTepuodaroB. MoJieKyIsIpHbIE MEXaHU3MbI
TpaHCIIO3ULMHU. PermunkaTtuBHass M HepeIuIMKaTHBHas TpaHCHo3uuMs. Perymsauus mnpouecca TpaHC-
no3unuu. M3MeHeHHs TIeHOMa MMKPOOPIaHM3MOB, BBI3bIBAEMbIE TPAHCIIO3UPYEMBIMU 3JIEMEHTAMHU.
MexaHu3Mbl ~ PEryJslMd  YacTOThl  TPAHCIIO3MIIMKM HA  mpuMmepax  TpaHcrno3oHoBTIAuTIILO0.
I'opu3oHTaNbHBIN IEPEHOC I'€HOB U €r0 POJIb B 3BOJIIOLIMH TPOKAPUOT.

I'eneruka pa3zButusi. Posib KJIETOUYHOTO siApa B pa3BUTHHU. TOTUIMOTEHTHOCTh reHoma. JlerepmuHanus.
Pannee smOproHanbHOE pa3BuTHE APO030(hUIIbL. ['OMOJIOTHs TEHOB, KOHTPOJUPYIOIIMX PAaHHEE pa3BUTHE.
AnonTo3 (reHeTUYECKU 3aIpOrpaMMHUPOBAHHAS CMEPTh KJICTKH ).

['enernka nmoBeaenus. [ 'enernka moseaeHus Apo30Quiibl. ['eHbl 3puTensHOl cuctemMbl. DyHKIUS 000-
HsHUSA. [ €Hbl, KOHTPOIMPYIOIIUE CIOCOOHOCTh K 00y4deHuto. bpauHnoe moBenenue. [ eHbl, BOUSIONIIE HA
OMOPHUTMBI.

PA3JIEJ 9. MOJIEKYJISIPHASI TEHETUKA BUPYCOB KAK OCOBO# ®OPMbI ')KU3HU.
CTPOEHME, OCHOBBI ®YHKIIMOHUPOBAHMS, KJIACCUPUKALIUSI BUPYCOB U UX PO.JIb B
SBOJIOLUU.OBJACTH IPAKTUYECKOI O IPUMEHEHMUS JOCTUKEHUI MOJIEKYJISIPHOI TEHETUKHU
— 3 YACA

Bupycsl. CtaHOBJIEHHE BUPYCOJIOrMH KaK Hayku. McTopust OTKpbITHS BUPYCOB. Teopuu npoucxoxzie -
HUs BUpYcoB. OOLIMe NPUHLIUIIBI CTPOEHUS BUPYCOB. BUpyCHBIH HyKiIeonpoTen | Kak (opmMa COXpaHeHUs
MH(EKIMOHHOIO Hayajla — MOJEKYJbl HYKJIEMHOBOM KHCIOTHI. XHUMHUYECKUH COCTaB BUPYCOB U
BupycHbIX Hykieonporeuaos. JIHK- u PHK-conepxamue Bupycsl. OCHOBBI KJIaCCU(PUKAIIUU BUPYCOB.
OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJEWUCTBUSA BHpyCa W HHOUIMPYeMOH KIeTKU. Tumbl BUPYCHBIX
HYKJIEMHOBBIX KUCIIOT.

CrpykTypa BHpYCOB Kak cieacTBue (yHKUMHM BupycHoro Oenka. [IpuHumn caMocOOpku U €ro
3HA4YCHHE.

OcHOBHBIE ceMeNCTBAa U BUIbI BUPYCOB. Bupycel renatura, rpunmna u ux sHadenue. Bupyc CIIN/a:
CTpoeHHe, OMOJIOrus,, NMyTH NPOHUKHOBEHHUS, MEXaHU3M pa3BUTHS, MEPCIEKTUBBI PAaCIPOCTPAHEHHUS,
MepbI MPOPHUIAKTUKH U CITOCOOBI JICY CHUSI.

3akmouenue. Vcrnonb3oBaHue pe3ylbTaTOB MOJIEKYJISPHO-TEHETHUECKUX HCCIEOBAHUNA B pEIICHUU
po0JieM T'eHOCHUCTEMAaTHUKH, 3KOJOTMU M OMOTEXHOJOTMH MUKpPOOPraHM3MOB (BKIIOuYas 3a/Jaydl MeJu-
LIUHCKOW MUKPOOUOJIOTHH).



KanenagapHo-remaruyeckoe njiaHupoBaHue

BapuanT: /OcHOBBI MoeKysipHO# reHeTrKu/ 10 kimacc/OCHOBBI MOJIEKYJISIPHON Te€HETUKH
OO01mee KOJIUYECTBO 4acoB: 34
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Tema ypoka Kou- Coaepxanne ypoka Hara

BO

4acos Ilnan | dakr

Pazoen 1: [IPEJIMET 'EHETHKU. UCTOKU I'EHETHKHU. OCHOBHBIE PA3JEJIbI TEHETUKHA 1

UX B3AUMOCBA3b - 2 u

Juckyccuss Ha Tembl: «l'eéHeTHMKAa B
Haled ku3Hu», «Kakue mnpenmersl
Hamero ObITa TOJNY4EHBI C IOMOIIBIO

MecTo reHeTuku cpeau
OHMOJIOrMYeCKUX HaYK.
3HaueHUe reHETUKH IS

1.1 1 |renerukn». Mecro renetuku cpeau 6mo-|{01.09
PCICHHA 3a]1aH CCICKILIH, JIOTUYECKUX HayK. 3HAaYy€HUE TCHETUKHU
MEIULIMHBI, OMOTEXHOJIOTHH,

S KONOLHIL TS perieHus 3a1a4 CEJIEKIINH,
MEIULMHBI, OMOTEXHOJIOTHH, SKOJIOTUH
[ToHsiTHS: TeH, TeHOTUI, PCHOTHII,
MyTanuH. Pojib 0TEUeCTBEHHBIX YUEHBIX B

29 ITonsiTUs: T€H, FTEHOTHIL, | |PasBHTHH EHETHKM M CeEKLIH (H. N. 08.09

(beHoTHN, MyTaIuu Baswios, A. C. CepebpoBckuii, H. K.
Komenos, 0. A. ®umunuenko, C. C.
UeTBepuKOB | JIIp.).
Pazgen 2: OCHOBHBIE TEHETUYECKUE TEOPUMM U UX POJIb B CTAHOBJIEHMU 1
PA3BUTUU I'EHETUKMU -9 4
CyIIHOCTh HACEICTBEHHOCTH U
M3MEHYMUBOCTH. | €H Kak eIMHHIA Ha-
CylurHoCTh HacIeACTBEHHOCTH CIIEZICTBEHHOCTH. XPOMOCOMBI —
1.3 |u u3menuuBoctd. ['eH Kak 1 |HocuTEeNH HaCIEACTBEHHOCTH. AIenu 15.09
eIUHHUIIA HACIEICTBEHHOCTH. Kak ()OpMBI CYIIECTBOBAHUS I'€HOB.
I'omonmorunyHbIe XPOMOCOMBI H UX
pacrpeneneHue py JeJICHUU KIICTKH.
Knetounsii niuki. Mexadu3M MUTO3a U
2.4 |KieToyHBbI UK. 1 |melio3a Kak MaTepUaTbHOW OCHOBBI 22.09
KOMOHMHATOPHOM H3MEHYUBOCTH.
Metonarnl T'CHETHKH.
I'ubpunonornyeckuii ananmus. [IpuHIHIBI
3akonsl I'. Mennens: HacJIEIOBAaHUS U HACIENCTBEHHOCTH 1O .
35 €IMHO00pa3us THOPUIOB, 1 Mengemro. 3axkonsl [I.  Mengens: 9909
" |paciuernienus, He3aBUCUMOT O elnHo00pa3ust TUOPUIIOB, pacllerieHus, |
HACJIETOBaHHSI. HE3aBHCUMOro HacliegoBaHus. [IpaBuiio
«UUCTOTBI»  ramer. lluTonoruueckoe
00OCHOBaHUE MpaBuUJa.

4.6 |Pemienue 3a7a4 0 F€HETHKE 1 | Pemenue 3amaq mo reHETHKE 06.10
Pons B 3BOMIOIIMMK Posnb B sBOMIIOLINYM KOMOMHATOPHOM

5.7 |xoMOuHATOpHOU 1 |uzmenunBocTu. OTKJIOHEHHS OT 13.10
M3MEHYUBOCTH. MEH/IEJIEBCKOI'0 HACJICAOBaHUs.




6.8

Hacnenosanue npu
B3aMMOJICH CTBUM I'eHOB. THIIbI
B3aMMO/CHCTBUSA I'€HOB U NX
MIPOSIBJICHUS

Hacnenosanue npu B3auMoaeliCTBUA
redoB. TUNOBI B3aUMOAENCTBUSA T'€HOB U
WX MPOSIBIICHUS.

20.10

7.9

IIpumepsl HacaeqOBaAHUS 10
Menpeno npu3HaKkoB
YyernoBeKa.

I'emeTuka 4eI0BeKa.
I'eneanormueckuii 178 OJIM3HELIOBBIN
MeTO/bl. AHANIN3 poAOCIOoBHBIX. KpuTnka
eBreHuku. [lpuMepbl HaciemoBaHusl 1O
Meneno npu3HaKoB YeI0BeKa.

27.10

8.10

XpOMOCOMHas1 TEOpHst
HaclenCcTBEeHHOCTH T.
MopraHa.

XpOMOCOMHAas TEOPHUsI
HacneAcTBEHHOCTH 1. Moprana.
I'eHeTrka moJjia B CHENJIEHHOE C ITOJIOM
HacnenoBanue. TUIbl onpeneneHus mona.
OcHOBHBIE MTOJIOKEHUSI XPOMOCOMHOM
Teopuu HaclieacTBeHHOCTH 1o T.
Moprany. CylHoCTh U MEXaHU3M
KOHBIOTAIlUM XPOMOCOM B MEHO03e.
I'enernueckas CymHOCTh MEHO03a.
Kpoccunrosep, ero Mmexanusm u
OnonoruyeckKas pob.

10.11

9.11

['eHeTKa MMKPOOpPraHU3MOB.

I'eneruxa MHUKPOOPTaHU3MOB.
[IpororpodHOoCTs M  ayKCOTPO(HOCT.
buoxumuueckue MYTalluH MHUKPO-
opranu3moB. Bupycel u Oaktepuodaru
KaKk OOBEKThl TeHeTHKH. KoHbroramws.
[TonoBeie  dakTopel.  ['eHeTHUeCKUi

KOHTPOJIb U MEXaHU3MbI KOHBIOTalluH.

17.11

Paznen 3: MOJIEKVIJISIPHBI

E OCHOBBI HACJIEACTBEHHOCTH -4 4

1.12

Teopus rera (reHeTu4ecKuit
aCIIeKT).

Teopus reHa (reHeTUYeCKUM acleKT).
Omnpenenenue, CyImHOCTb, TOHKas
CTpYyKTypa resa. J[okazatenbcTBa
JeTMMOCTH TeHa.

24.11

2.13

B3auMocBs3b reHa u
HaCJIeyeMOro mpu3Haka

B3aumocBs3b reHa 1 HaclienyeMoro
IIpU3HAKA: J0Ka3aTeNbCTBA KOHIETILIUN
«reH — QepMeHT», padots! [x. bunna u
3. Tatyma ¢ x1€0HO¥H TJIECEHBIO.
KoMmmnemeHTaunoHHBIN aHau3.
Hucmpanc-mecm. VI3yueHne TOHKON
CTPYKTYphI TeHa B pabotax C. benzepa.

01.12

3.14

Teopust rena (6MOXUMUYECKUIA
aCIeKT).

Teopust rena (6MOXUMUYECKUN aCHEKT).
MounexyIsipHbI€ OCHOBBI
HaCJIE[CTBEHHOCTH. JloKa3aTeNnbCTBO
TEHETUYECKON POJIM HYKIEHMHOBBIX
kucinot. OnsiTel @. ['puddura.
OxkcnepumeHnT A. Xepmu u M. Yeiits.
[TpaBuno Yapradda.

08.12

4.15

OCHOBHBIE KJIaCChl
OMOMOJIEKY I,
o0ecrieqnBaroIuX
peann3anuIo reH T4 eCKoin
UHpOpMaITUT

Pentrenocrpykrypusiii anams JITHK.
JIBoiiHas cnmpans YorcoHa — Kpuka.
[lenTpasbHass  gormMa  MOJIEKYJISIPHOM
TECHETHUKU. OcHOBHBIE KJIaCCBI
Oouomonekysn, oOecrnedyuBarolUX  pe-
aNn3alnio reHeTUYecKoi nHpopmaruu.

15.12




Paznen 4: MOJIEKVIJIIPHAS OPTAHU3ALIMA TEHETUYECKOI'O MATEPUAIJIA. CTPYKTYPA U
OYHKIIMOHNPOBAHUE XPOMOCOM -4 4y

[lepBuuHast CTPYKTypa HYKICHHOBBIX
KHCITOT. CBsI3b OCOOCHHOCTEH CTPYKTYPBI
JJHK u PHK ¢ ux Ouonoruyeckumu

(GYHKUMSIMH. ATbTEpHATUBHBIE
nsycnupaieHbie cTpykTypbl JHK u ux
Cas3b 0COOEHHOCTEH OuoNnoruyecKas pOJb. BrusuHue

1.16 CTPYKTYPbI I[HK u PHK c ux 1 cylepcrupanu3anuu Ha CTPYKTYDPY 22.12
OronornyeckuMu GyHKIUSIMH. JIBOMHOM CIIUpAJIH. OcobenHocTH
OpraHu3alux HACJIEeICTBEHHOI O

Marepuajiia Tpo- U DYKApUOTUYE-CKUX
opranu3moB. CymHocTs Teopuu 06 PHK-
MHpE, ee ABOJIIOIIUOHHOE u
OMOJIOrnYecKoe 3HaUYEHHE.

. JIBa ypoBHsI OpraHu3alyy ynakoBKH
JIHK B >xuBoO# miprpojie: «CBOOOIHAS

OcobeHHOCTH OpraHu3aluu (BUpYycCHI, OaKTEepUN) U HYKJIEO-
o 1 7|HACIENCTBEHHOrO MaTepHaa | |mporennHas (BpICIIME OPraHU3MBI) 9912
" | mpo- ¥ 3yKapHOTHYECKUX ¢opmbl. CTpyKTYypa XpoOMaTHHA. '
OpraHH3MOB. CrpykTypHas opraHu3alus reHeTH -
YeCcKOro MaTepuaja B 3yKapuOTHYECKUX
KJIETKaX.
Meradasnbie XPOMOCOMBI.
Perynstopusie 6enku XpOMaTHHA.
CrpyKkTypa u CrpykTypa  akTUBHOIO  XpOMAaTHHA.
3.18 Q)yHKHI/IOHI/IPOBaHI/Ie 1 L[eHTpOMepHLIe U TCJIOMCPHBIC YYAaCTKHU 12.01
XPOMOCOM. XpOMOCOM M HX OHOJOrMyeckas poib.
IIpakTHueckue NOCIEACTBUS OTKPBITHS
JIHK.
419 [TpakTHyeckre mocaeCTBUS 1 [IpakTHyeckue mocieaCTBUS OTKPBITUS 19.01

orkpeiTus JHK. JIHK.

Paszen 5: CTPYKTYPA 'EHA Y YPOBHU PET'YJISALIMY TEHHOM AKTUBHOCTU.CYILIHOCTD
N MEXAHU3M PEAJIM3ALIMU TEHETUYECKOI'O KOJA. OCHOBBI SIIMI'EHETHUKU -2 4

Crtpykrypa reHa npu dpdexre
nonoxeuus. Pacnpocrpanenue
WHAKTUBALUUU. THUIIBI MO3aMYHOCTH.
YpOBHM MHAKTUBAILIMH T'€HA.
Monudukatopsl 3 PeKTa moI0KEHU.
VYnakoska JIHK B xpomocomax.
Hyxneocomsl. Crenenu yknaaku JTHK.
XpoMomepHas OpraHu3anus XpOMOCOM.
1.20|CtpykTypa rena 1 |['uraHTCKHE XPOMOCOMBI: CTPYKTYypa U 26.01
(GbyHKIIUHA. XpOMOCOMBI THIIA «JIAMITOBBIX
meTok». [loauTenHbie XpOMOCOMBI:
CTPYKTypa, CBOMCTBA, 3HAUCHHE.
CuHarncuc 1 acuHaICuc roMOJIOT OB.
SAnpeiku. Mexanusm
(YHKIIMOHUPOBAHUS THTAHTCKUX
MOJIMTEHHBIX XPOMOCOM CITFOHHBIX JKeJle3
Ip030IITHL.




MosekymsipHble MEXaHU3MbI
KOJIMPOBAHMSI F€HETUYECKOI
uH(popMaIuy, CyIIHOCTb
FEHETHUYECKOro KoJa.

2.21

MonekyisipHbie MEXaHU3MBbI
KOJIUPOBAHUS TCHETUYCCKOM
nH(pOpMaIUU, CYIIHOCTh T€HETHYECKOTO
Koma. MexaHusM oOecIedyeHHsT TOUHOCTH
TeHETHYECKOro KOJa: pPOJib aJallTOPHBIX
PHK u amunoanmin-TPHK-cuuTeTas.

02.02

Pazzen 6: MOJIEKYJIIPHBIE MEXAHW3MBI PEAJIN3ALIMM HACJIEJICTBEHHOM

NHO®OPMAIINU U OBE

CIIEYEHUA EE COXPAHHOCTMU. -4 4

MomnekynsipHble MEXaHU3MbI
peanu3aiuy HacJIeCTBEHH O1
UHpOPMaLUH.

1.22

MonekyJisipHble MEXaHU3MBI pEaIU3aluu
HaCJe/ICTBEHHOH HH(pOpPMAIIHH.
benkoBbie 0JIMTOMEPHBIE KOMILIEKCHI,
obecreunBaroIme MpoIecchl XpaHeHus,
YMHOKEHHUSI U peann3aluu
HACJIEJICTBEHHON MH(POPMaLIUH.

09.02

Penukanus y npo- u
9YKapUOTHYECKHUX OPraHU3MOB.

2.23

[lepBble uccienoBanus peruMKanuu
JIHK u packpeiTHe ee MexaHu3Ma; BKJIA]
A. Kopu6Oepra. [TonmykoHCepBaTUBHBII
MexanusMm perrkanun JJHK (omsit
Mesenscona u Crtans). [lonsTtue
PEIUIMKOHA.

16.02

MonekynsipHble MEXaHU3MbI
MYyTallui U penapamnuu
(peMoHTa) MYTUPOBABIIUX
uener [JHK

3.24

MornekynspHble MEXaHU3MbI MYTallUN U
penapaiuu (pEMOHTa) MYTUPOBABIINX
uenei [JHK. CymHocTs MyTanuii u ux
poib B 3Bosronuu. Knaccupukanms
MyTanuil. Myranuuy, BOZHHKAOIUE B
npouecce permmkanuu JHK. ['enbi-
MyTaTopsl. UHIyIMpOBaHHbBIN
MyTareHes3. MexaHusmel penapanuu
JIHK. PenapanioHHBIE CHCTEMBI.

01.03

Poub porteccoB penaparuu B
SBOJIFOIINHY XKWU3HU HA 3EMIIE.

4.25

Oo6napyxenue HoBbix JIHK-
MOJIMMeEpa3, y4acTBYIOLIMX B perapariu-
ounHoMm miporecce (JAHK-momumepassr 1V
u V), MOJEKYISIpHBIA TMpOIECC UX
(yHKIIMOHUPOBAHUA, CBSI3b c
MYTAallMOHHBIM IIPOLIECCOM. Pons
IIPOLIECCOB  penapallud B  ABOJIOLUHU
KU3HU Ha 3emiie.

15.03

Pasznen 7: BASOBBIE MEXAHW3MBbI PE

AJIN3ALIUN TEHETUYECKOU NTHOOPMAIIUM. -2 u

Tpanckpumnus 1 OMOCUHTE3

1.26 PHK. Craguu TpaHCKpUILIUH.

MonekyisipHbie MEXaHHU3MBbI
peann3anun HACJIEICTBEHHOU
nH(popmanuu. Tpanckpunuus u

6uocunre3 PHK. Craguu tpanckpunuuu.
Crpykrypa u ¢yHKIUS OakTepuaabHOU
PHK-nonmumepaspl. CalThl WHUIMALIMHA
TpaHckpunuuu y Oaktepuii. CTpykTypa
IPOMOTOPOB. MexaHU3Mbl  y3HaBaHUS
IIPOMOTOpA PHK-nomumepasoii.
Tepmunarnus TPAHCKPUIILUH.
MexaHu3Mbl aHTUTEPMHUHAIUY.

22.03

2.27 | Tpaucnsus

Tpa"cKpUNIUs y 3yKapuOTHY ECKUX

OpraHu3MoOB. OcobeHHOCTH

29.03




TPAHCKPUIILUH YIYKAPUOT, PETyJIAus
TpaHckpunuuu. [TpoueccuHr nepBuYHBIX
TpanckpuntoB. [Iporeccunr y
npokapuot. IIpoleccunr y saykapuor.
WNHTpOHBI 1 3K30HBI. CIIaliCUHT.
[Ipoueccunr npenmecrseHHukoB TPHK y
po- U SyKapuoT. PuGo3umsl.

Paznen 8: MOJIEKVJIAAPHBIE MEXAHW3MbI OBECIIEUHEHUA UISMEHUYNBOCTU 'EHOMOB, X
KOHTPOJIb 1 POJIb B 3BOJIIOLIUMN. - 4 4

HecrtabunsHocTh reHOMa. MoOUIIbHBIE
TCHETHYECKUE AJICMEHTHI
MHUKPOOPTaHU3MOB. |S-371eMeHTHI 1
TPaHCIO30HBI OAKTEPUH.
WHpeKkimoHHBIENHTPOHBI B TEHAX
OakTeprodaroB. MoJsiekysipHbIC
MEXaHU3MBbI TPaHCIIO3UIIHH.
PerumkaTuBHAs U HepeIIMKATUBHAS
1.28 | HecrabunpHOCTH TEHOMA. 1 |tpancno3unus. Perymsius mporecca 05.04
TpaHcno3unuu. M3MeHeHns reHoma
MHUKPOOPTraHU3MOB, BHI3bIBACMBIC
TPaHCIO3UPYEMBIMH dJIeMeHTaMu. Mexa-
HU3MBI PErYJISALUU YaCTOTHI
TPAHCIO3UIUH Ha TIPUMEPax
tpancno3oHoBTTTAu T1110.
I'opu3oHTaNBHBIN IEPEHOC T'EHOB U €0
POJIb B BOJIFOIIMH TPOKAPUOT

I'enernka pa3sBUTHA. Ponp
KJIETOYHOT'O aqpa B pa3BUTHUH.

529 I'enernka paspurus. Pois 1 |TorunorentHocTs TEHOMA. | 15 o4
KJIETOYHOTO SA7pa B pa3sBUTUU Herepmunarusi. Pannee sMOpuoHansHOE

pa3Butue Apo30¢uibl. I'omonorus reHos,
KOHTPOJIMPYIOIUX paHHEE pa3BUTHE.

ArnonTo3 (reHeTH4Y ecKu

3.30| AmrorTos. 1 19.04
3amporpaMMHUpPOBaHHAsI CMEPTh KIJIETKH).
T'enetuka noBegenus. I'eHeTuka
MMOBEACHUS JIPO30(UIIBL. T'ennr
3puTeabHONW cucTteMbl. DyHKIUsA 000-
HSHUS. I'ensr KOHTPOJIMPYIOIINE
4.31|T'eHeTrKa IOBENECHUS. 1 ’ POIHPYIOTL 26.04

CIOCOOHOCTh K o00yueHuro. bpaunoe
noBeneHue. [ eHbl, BIWSIONME  Ha
OMOPHUTMBI.

Pazzen 9: MOJIEKYJISIPHA S TEHETUKA BUPYCOB KAK OCOBOM ®OPMBI XXU3HU. - 3 u

Bupycel. CtaHOBJIEHHE BHPYCOJIOTMHU
KaK Hayku. VlcTOpHst OTKPBITUSL BUPYCOB.
Teopun  NpPOMCXOXKACHUS  BHUPYCOB.
OOmme HpUHLMIOBI CTPOCHUS BHPYCOB.
1 BupycHbiii  HykIieonporens kKak ¢opma 03.05
COXpaHEHUS! MHQEKIMOHHOIO Hayajga —
MOJIEKYJIbl ~ HYKJIIEMHOBOM  KHUCIIOTHI.
XUMHUYECKHUA  COCTaB  BHUPYCOB M
BUpPYCHBIX HykKJeonporeuaos. JHK- u

. CraHoBIIeHHE BUPYCOJIOTUU
Kak Hayku. McTopust OTKpeITHS
BHUpYyCOB. Teopun

IIPOM CXOKJI€HUSI BUPYCOB.
OO61ue NpUHIUIBI CTPOSHUS
BHUPYCOB.

1.32




PHK-conepxxamme Bupycel. OCHOBBI

KJ1accu (pUKAIUU BUPYCOB.

OcCHOBHBIE 3aKOHOMEPHOCTHU

OcHOBHBIE 3aKOHOMEPHOCTH
B3aUMOJICUCTBHSL  BHpyca W  HHH-
HUPYEeMON KJIETKU. THIbl BUPYCHBIX
HYKJIEMHOBBIX KHCIIOT. Crpykrtypa
BUPYCOB KaK CIIEACTBHE (YHKIUU BH-
pycHoro Oenka. [IpuHniun caMmocOOpKH U
€ro 3HaueHue.

2.33|B3auMOJICHCTBUS BUPYCa U . 17.05
HHOUMIIPYEMOit KITETKH. OCHOBHEIE CEeMEWCTBA H  BUJIEI
BHPYCOB. BUpyCHI renaTuTa, rpyIima u ux
3Hauenue. Bupyc CIIM[la: ctpoenue,
Owonorus, MyTH MPOHUKHOBEHW, MeXa-
HU3M pa3BUTHSA, MEePCIICKTHBBI
pacpocTpaHeHus, Mepbl MPOOUIAKTHKU
U CITIOCOOBI JICU CHHMSI.
Cemunap. Mcnonb3oBanue
pe3yIIbTATOB MOIEKYJISAPHO Hcnons3oBanue pe3yJIbTaTOB
FEHETUYECKUX UCCICAOBAaHUM B MOICKYBIPHO-TCHETHHCCKIX
pettenuH mpoGiem UCCIICZIOBAHUNA B pEHICHHH TPoOJIeM
3.34|reHOCHCTEMATHKH, SKOJIOTUH U [CHOCHCTCMATHKH, oKoJIorn | 24.05
6HOTEXHOTOM I OMOTEXHOJIOTMH MHUKPOOPraHU3MOB
MHKPOOPraHH3MOB (BKITI0UAS (BKITIOUAs 3a1a4u MEIUIUHCKOM
321491 MEIUIIMHCKOM MHKPOOHOJIOTHH).

MHUKpPOOHOJIOTHH).
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