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IosicHuTeTbHASA 3aNIUCKA

Paboyas mporpamma cocTaBiieHa Ha OCHOBE aBTOPCKOM MporpaMmbl «OCHOBBI MOJIEKYJISIPHOM
renetukn» M. K. Hyp6ekos. buosiorus. 10-11 knaccel. [Iporpammel 35ieKTUBHBIX KypcoB. COopHUK 4.
Asropsl: B.Cuornazos, 1.Mop3ynosa, M.: /IPODA, 2014r.,224 ctp.

OO0mas xapakrepucTuka yue0HOro npeamera
MomnexyisipHasi TeHETHKa, SBISISICh Pa3/Ie]ioM T€HETHKH, N3yYarOIUM MEXaHU3Mbl HACIEICTBEHHOCTH U
W3MEHYHMBOCTH Ha MOJIEKYJSIPHOM YPOBHE, IPEJCTABISIET cO00 B HACTOSIIIEE BPEMsT KOMITJIEKCHYIO
HayKy, MPOHU3BIBAIOIIYI0O MHOTHE pa3iessl Ouosioruu. OHa 6epercs Ha BOOPY)KEHHUE BCe OOJIBIINM KpY-
T'OM HccleIoBareseid — OUOJIOTOB U KOJIOTOB — M YacTO CIYKUT METOAOJIOTHIECKOH OCHOBOI MHOTHX
pas3zenoB COBpEMEHHOH OMooruy. MoeKysipHas TeHETHKA, TO3BOJISS paCKPhIBATh TOHYAMIITNE MOJIe-
KYJISIpHBIE MEXaHU3MBI TPOIIECCOB YKU3HECSITEIbHOCTH Pa3IMYHBIX OPraHU3MOB, HallpaBJieHa Ha pe-
[ICHNE BRKHEHIITNX HAYYHO-UCCIIEIOBATEIhCKIX, CETbCKOX03SICTBEHHBIX, TIPOIOBOJIHCTBEHHBIX U Me-
JTUITAHCKHUX MTPOOIIEeM.

ViMeHHO pa3BHTHE T€HETUKH, IOAKPEIUIEHHOE MOJICKYIISIPHO-TeHETHYECKUMHU METOITAMH HCCIIe0Ba-
HUSI HACJIEJICTBEHHONH OCHOBBI XHBBIX OPTaHU3MOB, W IOCIEIHUE IOCTIKEHHS B OOJIACTH TEHETHKH
YelloBeKa U Psijia XO3SMCTBEHHO IEHHBIX )KHBOTHBIX M PACTCHHH MO3BOJISIOT Ha3BaTh XX| Bek «BekoM
OUOJIOTHI.

JlaHHBI Kypc JOJDKEH 3alI0OKUTh OCHOBBI TOHUMAaHHUS 3aKOHOMEPHOCTEM HAacIeICTBEHHOCTH U
MexaHu3Ma paboThl TeHeTHdyeckoro ammapara. llocienHue naHHble TE€HETUUYECKOM Hayku Bce OoJbliie
CBUJETEIbCTBYIOT O HAJIWYUM TEHHOTO KOHTPOJIA OOJIBIIMHCTBA BAXHEUIIUX OMOJIOTHUYECKUX
MPOLIECCOB, 00ECTIeUNBAIOUINX KU3HEACATEILHOCTh KIETKU U opranu3ma. Bcee gaiie B OMOIOTHUECKUX
UCCIIEIOBAaHUAX KaK MPHUKIATHOTO, TaKk U (PYHAAMEHTAJIbHOIO XapakTepa HPUMEHSIOTCS METO]Ib
MOJIEKYISIpHOM reHeTukH. CienoBaTeNbHO, JAaHHbBIN AIEKTUBHBIA KYpC MOKET OBbITh MOJIOKEH B OCHOBY
MMOHUMAaHUsI BCei OHOJIOTUH.

Ot60p conepxkanusi kKypca «OCHOBBI MOJEKYJISPHON T'€HETUKH» OCYIIECTBISJIICS Ha OCHOBE psijia
(hakTOB, CTUMYJIUPYIOIIUX Pa3BUTHE y HIKOJBHUKOB MMO3HABATEIBHBIX HHTEPECOB. 3aHATHUS HOCST MPO-
ONeMHBIN XapakTep 6Jarogaps MoCTaHOBKE JAUCKYCCHOHHBIX BOIIPOCOB, HA KOTOPbIE 10 CUX IOP HET OJI-
HO3HAYHBIX OTBETOB. DOpPMHUPOBAHHWE COBPEMEHHOTO €CTECTBEHHOHAyYHOI'O0  3KOJIOTHYECKOTO
MHUPOBO33PEHHUS, AaKTUBHBIA JESITENbHOCTHBIM MOAXOJ K HW3y4aeMbIM MpoOieMaM JUKTYIOT
MaKCHMaJIbHO BO3MOKHOE MPAKTHYECKOE OCBOCHHE METOI0JIOTUI COBPEMEHHOMN MeHETHKU U OCHOBHBIX
ee Metonuk. [Ipuyem mocnennee 3ppekTrBHEE BCEro OCYHIECTBIATH B XOJI€ PEIICHUS T€X WU WHBIX
UCCIIEIOBATENIbCKUX 3a/au Pa3IMYHOTO YPOBHSL.

B conepkanue Kypca BKIIIOUEH psiji BOIIPOCOB, KOTOPBIE UCCIIEAYIOTCS B COBPEMEHHOW HAayKe W IIH-
POKO OCBEIIAIOTCS B CPEACTBAX MAacCOBOI MH(OPMAIINH, HATIPUMED, MPOOIEMbl KIOHUPOBAHHUS, MOJTyYe-
HUS TPAHCTEHHBIX MPOAYKTOB muTaHus, npodunaktuka CIIM/a, pemeHue 3KOIOTMUYECKUX MPOOIEM
METO/IaMU TeHETUYECKOU MHKEHEPUU U JIP.

Kypc «OcHOBBI MONIEKYASIPHON T€HETHKNY UMEET OOJIBIIYIO MPAKTUYECKYI0 HalpaBleHHOCTh. Perie-
HUE 3a]a4 MMPOUCXOIUT M HAa CaMbIX MEPBBIX dTanax W3y4YeHHs reHa (OCHOBHBIE METOMbl MONy4eHHUS U
XapaKTepUCTUKH KauecTBa 00pa3noB JHK, npuroaHsIx 1is MOIeKyIsIpHO -T€HETUYECKOTO aHaN3a).

Kypc MonekymsipHO# TeHETUKH, paciiupsis U JOTIOMHSS 3HAHUS yJaIuXcsi 0 6a30BBIX MOJEKYISIPHBIX
MeXxaHu3MaxX (PYHKIIMOHHUPOBAHUS TEHETHYECKOTO ammapara, OyJeT CIMOCOOCTBOBATH YIIIyOIEHHOMY
MMOHMMAHHIO BCEX JAPYTUX Pa3/eliOB TeHETUKH, BKIIIOYAsl €€ COBPEMEHHBIE aCIIEKTHI.

3HaHHE OCHOB MOJEKYISPHOW TEHETHKH SIBISETCS BAXHOM MPEINOCHUIKONW TMOHUMAHHS BCEH
ouonoruu. OHO MO3BOJIUT YYAIIMMCSI JIyYIlle OPUEHTUPOBATHCS B OKeaHe HH(POPMAIIUU U OTPEIeTUThHCS
¢ BeIOOpoM Oynymeit mpodeccuu.

[Tnanupyercs MPOBOAKUTH TPYIIOBYI0 pabOTy YUYEHHWKOB MO TOJNYYCHHIO 3HAHHWM, YTO pa3BHBAET y
HUX KOMMYHHKATHBHBIE CIIOCOOHOCTH. Ha 3aHATHSX OONBIIOe BHUMAHUE OyJIEeT YACTSATHCS aKTUBHOMY



y4acTHIO B OOCYKICHHUSAX, TIIO3HAHUIO TIpeAMEeTa 4Yepe3 OCYIIECTBIECHHE HKCIEPUMEHTATbHON
neqarenbHOCTH. Heo0XoauMo Takke OTMETHTh, YTO [0 BCeM paszjelaM Kypca B TMpOrpaMme
NPEIYyCMOTPEHBI TEMBI JIOKJIAZIOB U pedeparoB, BHINOIHIEMbIX YYCHUKAMH C LIEIbI0 0oJiee TIIyO0KOTO
M3Yy4YeHUs MaTepuaa.

B nmpouiecce 00ydeHus MmIaHUPYIOTCSI MHTEPAKTUBHBIE 3aHATHS, IPUMEHEHHE KOMIBIOTEPHBIX TEXHO-
JIOTHH, CEeMUHApBbI, JTa0OpaTOpHbIE U MpaKTU4YecKue paboTsl. Bo3MOXXHO mpoBeneHHe AUCKYCCUH, I
OyayT 0OCYXKIEHBI pa3IMyHbIe TOUKH 3pEHUS 10 U3y4aeMbIM BorpocaM. [1o100HbIH MoAX0 1 K 3aHATHAM
o0ecrieynBaeT HAJASKHOCTh 3HAHWHN, UHAWBUIYAJIbHOE PA3BUTHE YyUYAIIUXCSA. YUYCHHKH TOJIYy4alOT BO3-
MO>KHOCTh CaMOCTOSITEJIbHO HalTH OTBETHI Ha CBOM BOIpOChl. [IporpaMma MokeT ObITh UCHOJIb30BaHA
yUYaIUMHCS IS CaMOCTOSITEJIbHOW pPabOThl IO TakMM pasjesaM oOmero Kypca OHOJIOTHH, Kak
«MonexymnsipHasi OnoJIoTHs», «IKOJOTHs» U «I eHeTHKa.

[Iporpamma BKJIIO4aeT B ceOsS OCHOBHBIE pa3leibl M BOMPOCHI 10 TCHETHKE, HEOOXOIUMBIC LIS
MOJTOTOBKH K UTOTOBOH aTTectanmu B hopme EI'D. Kpome Toro, ocBOeHHE TEOPETUIECKOTO MaTepHrasa
IUTAaHUPYETCS COBMEUIaTh C JaOOpaTOPHBIMU M MPAKTUYECKUMHU pabOTaMH, SKCKYPCHSIMH M y4eOHBIMU
IIPaKTUKaMHU.

He.]'lb: (DOpMI/IpOBaHI/IC CHCTEMBI 3HAaHUH O TOM, 4YTO BCE€ OCHOBHBLIC (1)I/I3I/IOJ'IOFI/I'-ICCKI/I€ MMPOSABJICHUA
KJICTKM W OpraHu3Ma HMMEIOT B CBOCH OCHOBE MOJICKYJISIPHBIC MPOIECCHl HA YPOBHE T€HETHYECKOTO
armapara.

3agaun:

Obyuarowjue

[TonyuuTs 6a30BbIe 3HAHUS B 00JAaCTH TEHETUKH U MOJIEKYJISIPHOM IeHeTHKH.

[To3HaKOMUTBCS C KIIFOUEBBIMU OTKPBITUSMHU U JOCTHXKEHUSMU B 0071aCTH CTPYKTYphl ¥ pyHKuuu JTHK,
3aJI0’KUBIIMMU (QYHIAMEHT JUISl MTOCIEIYIOIINX OTKPBITUH U CO3/1aHKS HOBBIX OMOTEXHOJIOTUH.

[ToHsATH 3HaUEHKE CO3/IaHHBIX B MPEIIIECTBYIOUINHN epHo 6a30BbIX T€HETHYECKUX TEOPHHl IS 110-
CJICAYIOIIEr0 Pa3sBUTHsI TEHETUKHU U BCEH OMOJIOTMHU B IIEJIOM.

[TosmyunTh 3HaHUS 00 OCHOBAX CTPYKTYPhI U MeXaHU3Me (QYHKIIMOHUPOBAHUS F€HETUYECKOTO anmnapara,
0CO3HaTh €0 LIEHTPAJIBHYIO POJIb B YIPABICHUH BCEMH OCHOBHBIMU (QYHKIUSAMU KJIETKU M OpPraHU3Ma.
Pa3ssusarowue

UYepes 3HaHHE CYNTHOCTH MOJIEKYJIIPHO-TEHETUYECKHUX IPOLECCOB, NX YHUBEPCAIBHOTO XapaKTepa
BOCIPUHATH KOHLIETILUIO €IUHCTBA )KMBOI MPHPOJIbl, TECHYIO B3aMMO3aBUCUMOCTb Pa3InYHbIX (HOpM
YKU3HH, OCO3HATh BCIO MOILb COBPEMEHHBIX TEXHOJIOTHH U MX BO3MOKHYIO OIIACHOCTb.

CchopMupoBaTh aKTUBHBIN UCCIIE10BATEILCKUI MOX0 K IPoOIeMaM COBPEMEHHOM IeHETUKU U 3KO-
JIOTUH, OCBOUTH OCHOBHBIC HaBBIKH JUIsl IPUMEHEHNS] YCBOCHHBIX 3HAHUM U NIOJyYCHHBIX YMEHUH B

CaMOCTOSATEIIEHOM HaquO-HCCHeﬂOBaTeHBCKOﬁ pa60Te B J'Ia60paTOpI/I5IX.
BocnumamenbHsie

Yepes riydbokoe MOHUMaHUE YHUBEPCAIbHBIX 3aKOHOMEPHOCTEH, XpaHEHUS M peau3alii HacIeCT-
BEHHOW MH(POPMALIMU OCO3HATh HEUCUEPIaeMble BO3MOKHOCTH, KOTOPBIE 1aeT YEJIOBEKY CO3/IaHHAas Ha
6a3e JOCTHXKEHUM MOJIEKYJISIPHOM 'eHEeTUKU COBpEMEHHasi OMOTEXHOJIOTHSl.
Cnoco6cTBOBaTh (HOPMUPOBAHHIO OTBETCTBEHHOTO OTHOIIEHHUS 00YJaroLIMXCs K 00bEeKTaM >KUBOH Ipu-
POJIBL.
MecTo U posib mpeaMeTa B 0a3MCHOM y4eOHOM ILJIaHe
[Tporpamma paccuntana Ha 35 yacoB B 10 kiacce (1 9ac B Hezento).
Xapakrepucruka yyamuxcsa 10 kiaacca

B knacce 6 oOyuaromuxcs: 4 1eBymky 1 2 roHOIHU. M3 HuX 3 yyammuxcs niaaHupyroT B 11
kiacce cnaBaTh EI'D no Ouosorun. Obyuaromuecs Kinacca — 3TO JI€TH ¢ BBICOKUM YPOBHEM
ciocoOHocTel u MoTuBanuen yuenus. Konoryxuna Jlapbst umeer cpeJHUI ypOBEeHb 00y eHHS.
BonbmuHCTBY peOsAT BasKHO MOJTYYUTh XOPOIINE 3HAHUS 10 MTPEIMETY, TaK OHU IOHUMAIOT, 4TO OT
3TOTO 3aBUCHUT UX BbIOOp AanbHelen npodgeccun. O6ydaemble yCBaUBAIOT YU€OHYIO IPOTpaMMy Ha
6a30BOM ypOBHE, HO C Y/I0BOJIL,CTBHEM BBIMOJIHSIOT 33/1aHUS MOBBILIEHHOTO YPOBHSI CJI0XKHO CTH.
VYyamuecs OTIM4aroTCs BICOKOW OpraHU30BaHHOCTBIO, JUCHUIIIIMHUPOBAHHOCTBIO, OTBETCTBEHHBIM
OTHOIIIEHHEM K BBIIIOJIHEHUIO YUYEOHBIX M JOMAITHUX 3aJaHuid. C y4eToM 3TOro B YPOKH BKITIOUEH
MaTepHall OBBIIIEHHOHN CIOXKHOCTH 3aJaHus. B opranuszanuu paboTsl ¢ 3TOW Ipynnoi o0yJaromux cs
YUUTBIBAETCA U TOT (PAKT, YTO OHHU OTIUYAIOTCS BHICOKUM YPOBHEM CAMOCTOSITEILHOCTH B y4eOHOM
JIeATeIbHOCTH U YCTICIITHBI B BHIIIOJHEHUHN 33JJaHUI TBOPUECKOTO XapakTepa. ITH pedsTa yBepeHbI B
ce0e, BHICKA3bIBAIOT CBOIO TOUKY 3PEHUSI.

OcHoBHBIC TPeOOBaHNS K 3HAHUAM M YMEHHAM:



anmnec;l JOJIDKHBI:

® YETKO MPEACTABIATH CYIIHOCTh JIOTHUECKUX MEPEXOJI0B OT YUCTO a0CTPAKTHOTO MOHATHUS I'€HA KaK
HEKOETO TMCKPETHOTO (pakTopa HACIEACTBEHHOCTH K I'eHy KaK Y4acTKy XpOMOCOMBI (CXeMa aJuleIbHbBIX
I'€HOB) U, HAKOHEL, K IOHUMaHUIO CTPYKTYpPBbI F'eHa (CXeMa CTPOEHMsI FeHa);

* yMETh KOHLEHTPUPOBATH YCBAWBACMBI MaTepHUall BOKPYT OIPEICICHHOW IN€HETUYECKON TEOpUH,
KOTOpasi CTAaHOBUTCS €IUHMIIEN colepkaHus (HaIpUMeEp, XPOMOCOMHOM TEOPHHM HACJIEICTBEHHOCTH;
MEH/IEJIEBCKOW TEOPUU HACJIEICTBEHHOCTH; TEOPUHU T'€Ha KaK €JUHMIIbI HACJIEICTBEHHOCTH U U3MEHYHU-
BOCTH);

* BJIaJIETh OCHOBHBIMU HaBbIKaMH pabOThI C JaOOPaTOPHBIM 000PYI0OBAaHUEM, IPUMEHIEMBIM B IPO-
cTedmmx 0a30BBIX METOIMKAX MOJICKYISIPHOW T€HETHKHY;

* IOHUMATh MOJICKYIIPHBIE MEXaHW3MBbl pPEATH3alMK HACIEJACTBEHHONH HMH(OpPMAmuu U yMETh
CcBOOOJTHO OIEPUPOBATH OCHOBHBIMH TMOHATHUSMH MOJEKYISAPHOW TEHETHKH U €€ COBPEMEHHBIX
HaIpaBJIEHUH — I€HOMUKHU, METar€HOMUKH, TPOTEOMUKHU;

* 3HaTh, YTO IPUMEHEHNE COBPEMEHHBIX TEXHOJIOTUI MOJIEKYIISIPHON M€HETUKH MO3BOJIIET YCIEIIHO
pematb Takue 371000JHEBHbIE TPOOJEMBI, Kak oOXpaHa OKpYXalollel cpeabl, COXpaHEHHE
Oropa3zHo00pas3us, KOHTPOJb U BOCCTAHOBJICHHE YKOCUCTEM.

®opMbl OPraHu3aluy 00y4eHus :

* JIexknumn.

* [IpakTiyeckue 3aHATHS.

* CeMMHapBI.

* CamocTosTenbHas paboTa ¢ peKOMEH1yeMO JIUTepaTypoil U HHTEPHET-CalTaMH.
* Kondepennuuy, 3aciaymumBanue 1 o0CyxIeHHE JOKIAI0B.

DopMBbI KOHTPOJIA:

1.Bxo00Hotl KOHmMpOZb TPOBOIUTCS B BHUAE KPAaTKOro coOeceloBaHUS Ha IMEPBOM 3aHSATHH IO
npenaraeMoil mporpamMMe. B xojae ero BBISCHSIOTCST HMHTEPECHl YYalIUXCs, NPUHUMAIOTCA HX
MIPEAIOKEHHUS TI0 TIPOBEICHUIO HHTEPECHBIX (hopM pabOTHI.

2. Texywuti KoHmponb — TeOpeThdeckue 3adeTbl. [IpoBoAATCS caMOCTOSITENbHBIE PabOTHI U
TECTUPOBAHUE IO OTAEIbHBIM TeMaM Kypca C IIeJIbI0 BBISBICHHSI CTEIIEHH OCBOCHHUS YYallUMUCS
Matepuana. [IpegycMoTpeHsl Kak YCTHBIE ONPOCHI, TAK U MHCbMEHHBIE 3aJaHUSI.

3. Texywuti konmpons — nabopaTopHbie padboThl. [lo OTAENBbHBIM pa3ienam Kypca MpH HATUYUH
COOTBETCTBYIOIIETO 000PYIOBaHUs MPEIyCMOTPEHbI J1abopaTopHble paboThl. B xome ux mpoBeneHus
oOyuaronuecss HWHIUBUAYAIbHO OOIIAIOTCS C MEAaroromM, OTBEYAIOT HAa IMOCTaBIEHHBIE B XOJ€
AKCIEPUMEHTA BOIIPOCHL.

4. Umoczoswiii konmpons. B KOHIIE Kypca NMPEeAyCMOTPEHO IMPOBEAEHHUE MPOOHOTr0 AK3aMeHa Jyis
TOT0, YTOOBI HIKOJIbHUKH, TOTOBSIIMECS K CJade BCTYMHTEIBHOTO 3K3aMeHa 0 OWOJIOTHH B BY3HI,
MOTJIU OLIEHUTh CBOU 3HAHUA.

ConepxaHue Kypca

Obwee konuuecmeo uacos — 34

PA3JEJ 1. MPEMET TEHETUKU.UCTOKU TEHETUKH. OCHOBHBIE PA3JIEJ/IbI TEHETUKH
U UX B3AUMOCBS3b 2 YACA

[TonsiTus: red, reHOTUMN, GEeHOTHIl, MyTallui. MecTo FeHEeTHUKH Cpeu OMOJIoOrnyeckux Hayk. McToku
reHeTUKU. Poib oTeyecTBEHHBIX yYeHBIX B pa3BUTHM reHeTHkd u cenekuuu (H. Y. Basunos, A. C.
Cepebposckuii, H. K. Konbros, 10. A. @ununuenxo, C. C. YerBepukoB u Ap.). MecTo reHeTuku cpeau
OMOJIOTUYECKUX HAayK. 3HaYeHHE T'eHETUKH JJIs PEelIeHUs 3a/1au CEIEeKIIUU, MeULUHbI, OMOTEXHOJIOTHH,
9KOJIOTHH.

Huckyccus Ha TeMbl: «I'eHeTHka B Hamel xu3Hn», «Kakue mpeaMmeTsl Hallero ObiTa MOJYYEHBI C
ITOMOIIBIO TEHETUKW.

PA3J/IEJI 2. OCHOBHBIE TEHETUYECKUE TEOPUM
U UX POJIb B CTAHOBJIEHUM U PA3BBUTUU TEHETUKHA — 9 YACOB
OcHoBHbIE MOHATUS FeHeTHKU. CYIIHOCTh HACJIEACTBEHHOCTU M M3MEHYMBOCTU. ['€H Kak enMHuna

HACJIeICTBEHHOCTH. XPOMOCOMBI — HOCHTEJM HACIEICTBEHHOCTH. AJIJIeNU KaK (pOpMBbI CYIIeCTBOBAHHUS
reHOB. ['OMOJIOTHYHBIE XPOMOCOMBI M MX pacHpelesieHue INpU JeNeHUH KIeTKU. KileTOuHBIM LK.



MexaHu3M MHTO3a U Mei03a KaKk MaTepHajJbHONH OCHOBbI KOMOWHATOPHOW M3MEHUYMBOCTH. | eHeTHka
II0JIOBOTO pa3MHOKEHMs. DOPMBI B3aUMOOTHOLIECHUH ajuIeIIeH.

Meroasl reHetuku. ['mbpunonornueckuit ananus. [IpuHIMnbBl HAcIEAOBAHUS M HACIIEICTBEHHOCTHU
mo I'. Mengemo. 3akonbl I'. Mennens: enuHooOpa3usi THOPUAOB, paCHICIUICHHS, HE3aBUCHMOTO
HacnenoBanus. [IpaBuio «uuctoTe» ramet. L{uTonornueckoe 000CHOBaHHE MPABUIIA.

Ponpb B 3BOMIIOLIMM KOMOMHATOPHON M3MEHUYUBOCTH. OTKIIOHEHHUSI OT MEHJIEJIEBCKOIO HACJIEIOBaHMUSL.
HacnenoBanue npu B3auMoJeHCTBUU T€HOB. THUIIBI B3aUMOJICUCTBUS TEHOB U UX MposiBiIcHUs. ['eHeTnka
yenoBeka. ['eHeanornueckuii ¥ OJM3HELOBBIM MeToAbl. AHanu3 poOJOCIOBHBIX. KpHUTHKa €BreHUKH.
IIpumeps! HaciienoBaHus 10 MeHAEI0 NPU3HAKOB YEJIOBEKA.

XpomMocoMHasi Teopusi HaciencTBeHHocTH 1. Moprana. ['eHeTMka moja W CLEIUIEHHOE C I0JIOM
HacienoBaHue. Tumel onpeneneHus 1osia.  OCHOBHbIE TIOJIOKEHHS XPOMOCOMHOW — TEOpUU
HacnenctBeHHocTH 1o T. Moprany. CyllHOCTb M MEXaHU3M KOHBIOTAllMM XPOMOCOM B Melo3e.
I'enernueckas cymHocTh Melo3a. KpoccuHrosep, ero Mexanusm U Ouosiornueckas poib. [loctpoenue
IFEHETUYECKUX KapT JKUBOTHBIX M pacTeHuid. lLluTomuiasmatudeckass HaCIEICTBEHHOCTb, pOJIb
MHUTOXOHJIPUH.

I'enernka mukpoopranuzmoB. [IporoTpodHOCTh M aykcoTpodHOCTh. bruoxmmuueckue Myranuu
MUKpOOpranusmoB. Bupycel u Oakrepuodarm kak oObekThl reHeTukd. Kowbroramus. Ilojosbie
(bakropsl. ['eHeTHUeCcKnii KOHTPOJIb U MEXaHU3Mbl KOHBIOTAlIUH.

PA3JIEJI 3. MOJIEKYJISIPHBIE OCHOBBI
HACJEJACTBEHHOCTH — 4 YACA

Teopus rena (renetuyeckui acriekt). OmnpeaeneHne, CylHOCTb, TOHKas CTPYKTypa reHa. Jlokasza-
TEJIbCTBA JIEIIMMOCTH T'eHa. B3anMocCBs3b r'eHa U HacjaeayeMoro Mpu3Haka: J0Ka3aTelbCTBa KOHLETIUU
«reH — (depmeHT», padbotsl k. bunna u O. Taryma ¢ xneGHO# meceHbr0. KoMrieMeHTalmoHHBIN
aHanu3. Lucmpanc-mecm. VI3ydeHre TOHKOW CTPYKTYphI TeHa B paboTtax C. benzepa.

Teopus reHa (OmoxuMHMUECKHil  acmekT). MOJEKyJIsIpHbIE OCHOBBI ~ HACJIEICTBEHHOCTH.
JlokazaTenbCTBO TEHETUUECKOW POJIM HYKIEHMHOBBIX KUCIOT. OmnbiThl @. ['puddura. DxcrepumeHT A.
Xepmu u M. Yens. IlpaBmwio Yapradda. Penrrenoctpykrypusiii ananu3 JIHK. [[Boiinas crnmpanb
Yorcona — Kpuka. llenTpansHas ngorma MoJeKyasipHOM reHeTuku. OCHOBHBIE KJIACCHI OMOMOJIEKYT,
00ecIeunBaroIuX peaaTn3alnio TeHETHIeCKO nHpopMaIiu.

PA3JIEJI 4. MOJIEKYJISIPHASI OPTAHU3ALIMSA TEHETUUYECKOI'O MATEPUAJIA.CTPYKTYPA
U ®YHKIIMOHUPOBAHUE XPOMOCOM — 2 YACA

[lepBuuHas cTpyKTypa HYKIEHHOBBIX KHCIOT. CBsi3b ocobenHoctelt crpykTypbsl JJHK n PHK ¢ ux
OouonornueckuMu (YHKIUSAMHU. AJNbTepHATHUBHBIE NBYycnupanbHble cTpykTypbl JJHK 1 ux Guonoruye-
cKasi poJib. Bnusinue cynepcnupanu3anuy Ha CTPYKTYpY ABOMHON cripain. OcoOEHHOCTH OpraHu3aluu
HACJIEICTBEHHOTO MaTepHualia Mpo- 1 3yKapuoTude-ckux opranu3moB. CymHocTs Teopun 00 PHK-mupe,
€€ BOJIIOIMOHHOE ¥ OMOJIOTUYECKOE 3HAUCHUE.

Crpykrypa u (pyHKIHOHHUpOBaHHE XpoMOcoM. /[Ba ypoBHs opranuzanuu ynakosku JJHK B sxuBoi mpu-
ponme: «cBobOoaHas» (BUPYCHl, OakTepuu) M HYKJIEO-TIPOTEUIHAsl (BBICHIME OPraHu3Mbl) (OPMBIL.
Crpykrypa xpomatuHa. CTpyKTypHasi OpraHu3alis IeHETHYECKOro MaTepuana B JyKaApPUOTHUECKUX
kneTkax. Meradasnbie xpomocombl. Perymstopubsie Oenku xpomatuHa. CTpyKTypa axTHBHOTO
xpoMmatuHa. lLleHTpomepHBIE U TEJIOMEpHbIE YYacTKM XpPOMOCOM U HX OHOJIOTHYECKass pOJb.
IIpakTnueckue nocnencraus otkpbiTus JHK.

PA3JIEJI 5. CTPYKTYPA TEHA M YPOBHUPET'YJISAIIMU TEHHON AKTUBHOCTHU.CYIIHOCTH U
MEXAHM3M PEAJIM3ALIUU TEHETUYECKOI'O KOJA. OCHOBBI DIIMT'EHETUKUA — 4 YACA

CrpykTypa reHa npu s¢dexte nosoxxeHus. PacnpocTpaHeHue MHAKTUBALMU. THIIBI MO3aMYHOCTH.
YpoBHM HMHaKTUBaIMU reHa. Moaudukatopsl 3¢dexra nmonoxenus. Ymakoka JIHK B xpomocomax.
Hyxneocomsl. Crenenn yxmanku JHK. Xpomomepnas opranmszanusa XxpomocoM. ['urantckue
XPOMOCOMBI: CTPYKTYpa U GYHKIUHU. XPOMOCOMBI THIIA «JIAMITOBBIX IIETOK». [10IUTEHHBIE XPOMOCOMBI:
CTpYKTypa, CBOHCTBa, 3HaueHue. CHHAICUC M aCUHAICUC TOMOJIOrOB. Snpbimku. MexaHusm
(GYHKIMOHMPOBAHUS ~ TUTAHTCKUX  IOJUTEHHBIX ~ XPOMOCOM  CJIIOHHBIX  JKeJe3  JIPO30(HIIBI.
MonekynsipHble MEXaHM3Mbl KOJAMPOBAHUS TE€HETHYECKON HH(pOpMAIMM, CYIIHOCTh TI'€HETHYECKOTO
Koaa. MexaHusM oOecreyeHrss TOYHOCTH Te€HETHUECKOro koza: posb agantopubix PHK u amunoarmi-
TPHK-cunTeTas.



PA3JIEJI 6. MOJIEKYJISAAPHBIE MEXAHU3MbI PEAJIN3AIIANA HACJIEACTBEHHOM HH®OPMAILIUA
N OBECIIEYEHUS EE COXPAHHOCTU.I'EHBI-MYTATOPBI. MOJIEKYJISIPHAS PEITAPALIUSA THK
U EE POJIb B 3BOJIIOLIUU -4 YACA

MonekysipHble MEXaHU3MBbI pealn3allii HacleACTBEHHOW MH(pOpManuu. beiakoBbie omuromMepHsle
KOMIUIEKCHI, 00ECIeYMBAIOIINE TPOLECCH XPAaHEHUs, YMHOXEHHS W pealu3alud HAacJeICTBEHHOMN
unpopmanuu. Ileprie uccnenoBanust perummkanuu JIHK u packpeitue ee mexanusma; BKIan A.
KopubGepra. IlomykonceparuBubiii Mexanm3Mm perukanmuu JJHK (omsir Mesenscona u Crans).
[Tonatue permkoHa. PerukatuBHas «Bwikay. Perumkanus y npo- U 9yKapUOTUYECKUX OPraHU3MOB.
®epmentsl permkanuu JJHK — JIHK-nonmumepasel. Buael JJHK-nonu-Mepas u ux xapakTepucTHKA.
OcHoBuble sTanbl perukauuu JIHK u ux xapakrepucrtuka. @parmentsl Oxazaku. Paznuuus
MexaHu3MOB permkanuu pasinubbix nened JIHK. Ilpakrnueckoe 3Hadenuwe otkpeiths JIHK-
roJiuMepas, 00J1IaCT UX UCIOJIb30BaHUS.

MounekynspHbele MEXaHU3Mbl MyTallui U penapauuu (pemonTta) mytupoBasmux menei JHK. Cym-
HOCTb MyTalud M UX poib B 3Boimonuu. Knaccudukamus myranuii. Myranuu, BO3HHUKAlOIIME B
npouecce perummkanun JJ{HK. I'ensl-myratopel. UHaynnpoBanHelid MyTareHe3. MexaHu3Msl penapanuu
JHK. Penapaunonnbsie cucrembl. CBeToBas pemnapaiusi. OKCIU3MOHHAs penapanus. Pemapanus
HecnapeHHbIX ocHoBaHuWH. [locTpermmmkatuBHas penapaius. SOS-penaparus. @epMeHTH perapaluu.
Oo6napyxenue HoBbix JIHK-momumepas, yuacTByromux B penapauudoHHoMm mpouecce (JIHK-
nonuMepassl 1V u V), MonekyaspHbI mpouecc MX (YHKIMOHUPOBAHHUSA, CBS3b C MYTAI[MOHHBIM
npoueccoM. PoJib mporieccoB penapanuy B 3BOTIOLNH KU3HA Ha 3eMIie.

PA3JIEJI 7. BA30BBIE MEXAHM3MBbI PEAJIMBAIIMUTEHETUYECKOM
HH®OPMAILIMU.BUOCUHTE3 PHK M PErYJSIIUS AKTUBHOCTU TEHA.MOJUPUKALIUSI U
«CO3PEBAHUE»UH®OPMAIIMOHHOMPHK. SBOJIOLIMOHHOE 3HAYEHHUE 3THUX IMMPOLECCOB —
2 YACA

MounekynsapHble MEXaHU3Mbl peanu3alMi HacleACTBEHHOM uHpopMmanmu. TpaHCKpunuus u
onocunTe3 PHK. Cragun tpanckpumnuuu. Ctpykrypa u dyHKus O6akrepuanbHoit PHK-momumepassr.
CaiiTel WMHUIMAIMA TPAHCKpUMNIUMU Yy Oakrtepuil. CTpyKTypa MpPOMOTOPOB. MeXaHW3MBbI Yy3HaBaHUS
npomoTtopa PHK-nonumepazoit. Tepmunanus TpaHCKpUNIMU. MexaHu3Mbl aHTUTEPMUHAIIAH.

Tpanckpunuus y syKapuoTUYECKUX OpraHu3MoB. OCOOEHHOCTH TPAHCKPUIILIUU yIyKapUOT, perys-
uus Tpanckpuniuu. [IpoueccuHr nepBUUHbBIX TpaHCc-KpunToB. [Iponeccunr y npokapuort. Ilponeccunr
y asykapuoT. MHTpoHBl M 3K30HbI. Cruaiicunr. Ilpounec-cunr npemmectBeHHukoB TPHK y mpo- u
sykapuot. Pubosumsl. IIponeccunr PHK, cunresupyemoii ¢ momompeo PHK-mmonumepassr y aykapuor.
Momudukamus S5SC-xonna PHK wu crumaiicuar. Koan-caiit. Ilpomneccunr 3C-koHIa TpaHCKPHUIITA.
[TommageHwmpoBanue.  AJbTEpPHATHBHBIM  crulaiicuHr. Ponp  cruraiicuHra B o0ecrieueHUH
OMOJIOTMYECKOr0 Pa3HO00pa3Hsl U IBOJIIOLIHH.

PA3JIEJ 8. MOJIEKYJISIPHBIE MEXAHU3MbI OBECIIEYEHUA U3BMEHUUBOCTU TEHOMOB,
UX KOHTPOJIb U POJIb B 3BOJIIOIIUA.OCHOBBI TEHETUKH PA3BUTHS U IOBEJAEHUS — 4
YACA

HecrabunbHoCcTh TeHOMa. MOOMIIbHBIE TEHETHUECKHUE dIIEMEHTHl MUKPOOPraHU3MOB. |1S-311eMeHThI 1
TpaHcno30HbI0aKTepHil. UH(PEKIIMOHHBICHHTPOHBI B reHaxX OakTepuodaros. MoneKyIsipHbIE MEXaHU3MbI
TpaHCIO3UIIMK. PermkaTuBHAs W HEPEIIMKAaTHUBHAS TpaHCMIO3UlMsA. Perymsuusi mporecca TpaHC-
No3uLMKU. V3MEHeHUs: TeHOMa MHMKPOOPTaHM3MOB, BbBI3BIBAEMBIE TPAHCIIO3UPYEMBIMH HIIEMEHTAMHM.
MexaHu3Mbl ~ perymsiiid  4acTOThl ~ TPAHCIO3WLIMM Ha  TpHUMepax  TPaHCHO30HOBTMAMTILO.
['opu30HTaNbHBIN NEPEHOC TEHOB U €T0 POJib B 3BOJIOLUH MIPOKAPHUOT.

I'enetnka pa3sBUTHUA. Ponp kneTounoro sAApa B pa3BUTUH. TOTHUIIOTEHTHOCTH T€HOMA. I[eTepMI/IHaI_II/I}I.

Pannee 3M6pI/IOHaJIBHOC pa3BUTHUC I[pO30(I)I/IJ'I]':>I. T'omonorus ICHOB, KOHTPOJIMPYIOIIUX PaHHEC
pa3sBUTHUC. Amnonro3 (FCHCTI/I‘-ICCKI/I 3arporpaMMUpOBaHHasa CMEPTh KJ'ICTI(I/I).

I'enetnka moBeneHus. I'enetnka noseneHus aApo3oduibsl. ['eHsl 3purenbHO cucteMbl. DyHKIMA
00OoHsAHUS. ['eHbI, KOHTPOJIUPYIOLINE CITIOCOOHOCTH K 00yueHuto. bpaunoe nosenenue. I'eHsbl, BIustomue
Ha OMOPHUTMBI.

PA3JIEJ 9. MOJIEKYJISAPHASI TEHETUKA BUPYCOB KAK OCOBOM ®OPMBI JKU3HMU.



CTPOEHUE, OCHOBbBI ® YHKIIMOHUPOBAHMS, KJIACCUDPHUKAIIUS BUPYCOB U UX POJIb B
3BOJIOIAHN.OBJACTU NPAKTUYECKOT' O MIPUMEHEHUS JOCTUXKEHUM MOJIEKYJISIPHOI
T'EHETUKHU — 3 YACA

Bupycel. CraHoBieHue BHpPYcOJOTMM Kak Hayku. HMcropust oTKpbiTus BupycoB. Teopuu
MPOUCXOXKACHUsT BHPYcoB. OOIIME NPUHIMIBI CTPOEHUS BUPYCOB. BUPYCHBIM HYKICONpPOTEHJ Kak
dbopma coxpaHeHUss WHQPEKIMOHHOTO Hadaja — MOJEKYJIbl HYKIEHHOBOW KHCIOTHL. XHMHUYECKUN
coctaB BUpPycOB u BHUpycHbIX HykieonporeunoB. JHK- u PHK-comepxkame Bupycbl. OCHOBBI
kinaccupukanuy BUpycoB. OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJICHCTBUSI BUpyca W WHOPHUIUPYEMO
KJIETKHU. TUIBI BUPYCHBIX HYKJIEMHOBBIX KHCIIOT.

CtpykTypa BUpPYCOB Kak cieAcTBHE (YyHKUMH BHpPycHOro Oenka. [IpmHIMI camMOCOOpPKH H €ro
3Ha4YCHHUE.

OcHoBHbIE ceMelicTBa U BUbI BUPYCOB. Bupycel renarura, rpumnmna 1 ux 3Hadenue. Bupyc CIIM/a:
CTpo€HHuEe, OWOJIOTHS, MYTH NPOHUKHOBEHHS, MEXaHHM3M pPa3BUTHS, MEPCHEKTHUBBI PaCHpOCTPaHEHUS,
Mepbl TPOUIAKTUKN U CIIOCOOBI JICUEHUS.

3axmrouenue. Mcnonmb30BaHne pe3ysIbTaTOB MOJICKYJIIPHO-TEHETUICCKIX UCCIICIOBAHUIA B PEIICHUN
mpo0JIeM TEeHOCUCTEMATHUKH, 3KOJOTHH U OMOTEXHOJIOTUA MHKPOOPTaHU3MOB (BKJIIOYAS 33J]a4d MEJIH-
IUHCKOW MHUKPOOUOJIOTHH).

TemaTuyeckoe MNIIAHMPOBAHUE

No Kou-
n/ | Tema pa3nena 4acor
1|
1 | IIpeamert renetuku. Mcroku reHeTrku. OCHOBHBIC Pa3/eiibl TEHETHKH, UX B3aUMOCBSI3b 2
2 | OcHOBHbBIEC TEHETUYECKUE TEOPUH U UX POJIb B CTAHOBJICHUHM W PAa3BUTHH F€HETUKH. 9
3 | MonekynsipHble OCHOBBI HACIEACTBEHHOCTH. 4
4 | MonekynsipHas opraHu3anus reuerndeckoro Mmarepuania. CTpykrypa 1 GyHKIMOHUPOBAHUE 4
XpOMOCOM
5 | CtpyKkrypa reHa peryisiiuyi reHHoil akTUBHOCTH. CYIIHOCTh U MEXaHU3M pealln3aluu 2
TeHEeTHUYECKOT0 Ko/1a
6 | MouekynsapHble MEXaHU3MBI pealn3allii HACIeICTBEHHON nH(popMaluu 1 obecrieyeHue ee 4
COXPAaHHOCTH.
7 | ba3zoBble MexaHU3MBI peau3aluu TeHeTUYecKo nHhopMaluu 2
8 | MouekynsapHble MEXaHU3MBbI 00€CIIEYeHHS] H3MEHUYMBOCTH FT€HOMOB, UX POJIb B 3BOJIIOIIUU 4
9 | MounekynsapHasi TeHETUKA BUPYCOB Kak 0c000i1 pOpMBbI JKU3HU.
Hroro 34 ya
KanengapHo — TemaTuyeckoe njiaHupoBaHue
No Tema paznena, ypoka KOJ- BO coJiep:KaHue nata
n/m 4acoB
Pazoen 1: IIPEJIMET 2
TI'EHETHKHUH.HCTOKH
TI'EHETHKH. OCHOBHBIE
PA3JIEJIBI TEHETHKH H HX
B3AUMOCBA3b




11

MecTo TeHeTHKH CPean
OMOJIOrMUECKUX HAYK. SHAUCHHE
TeHETHKH TS PEIIeHHs 3a1a4
CENEKIIUU, METUIUHEIL,
OMOTEXHOJIOIUH, DKOJIOTHH.

Huckyccus Ha TEMBI:
«'eHeTHKa B HAIIICH KU3HN,
«Kakue mnpeamersl Hamero
ObITa MOJIYYEHBI C MOMOIIbIO
FeHETUKN».MeCTO T'E€HETHKHU
cpeau OMOJIOTMYECKHX HayK.
3HaueHnue TE€HETUKU  JIA
peuieHuss 3amad  CeNeKIIHH,
MEIUIIMHBI, OMOTEXHOJIOTHH,
HKOJIOTUH

03.09.21

2.1

[loHsiTUS: TeH, FeHOTHII, (DSHOTHII,
MyTaluu

IlousTHs: reH, TCHOTHII,
¢enorumn, myranuu. Poas
OTCUECTBEHHBIX YUCHBIX B
Pa3BUTHH T'€HETUKH H
cenekuuu (H. . BaBuios, A.
C. Cepeobporckwuii, H. K.
Komb1ios, 1O. A.
dununuenxko, C. C.
YeTBepukoB u ap.).

10.09.21

Paszoen 2: OCHOBHBIE
T'EHETHYECKHE TEOPHHU H HX
POJIb B CTAHOBJIEHUH H
PA3BUTHH T’EHETHKH

3.1

CymHOCTb HACIEACTBEHHOCTH U
W3MEHYUBOCTH. | €H KaK eqrMHHIA
HaCJIEICTBEHHOCTH.

CymHocTh Hacnea-
CTBEHHOCTH U
W3MEHYMBOCTH. I 'eH kKak
eIMHUIIA Ha-
CJIEICTBEHHOCTH. XpOMOCOMBI
— HOCHUTEJIM HACIEICT-
BEHHOCTH. AJIJIEIN KaK
(GhOpPMBI CyIIEeCTBOBAHUS T'e-
HOB.I'OMOJIOTHYHEIE
XPOMOCOMBI U HIX
pacpeeneHue pyu AeICHUN
KJIETKH.

17.09.2021

4.2

KierouHblil UK.

KnetouHblii Muki.
MexaHu3M MUTO3a U Meiio3a
KaK MaTe€pUaIbHOU OCHOBBI
KOMOMHATOPHOM
W3MCHUYHUBOCTH.

24.09.2021

5.3

3axonsl I'. Mennensi: enuHooOpasus
ruOprI0OB, pacuierIeH s,
HE3aBHCHMOTO HACJIEOBAHHS.

MeTo bl TE€HETHUKHU.
['uGpumonoruyecKkuil aHamus.
IIpuHIMIIBI HaclienoOBaHUSA W
HaclieJCTBEHHOCTH 1o .

Mennemo. 3aKOoHEBI T.
Meunnens: eanHooOpa3us
TUOpUIOB, paclienyieHus,

HE3aBUCUMOIO  HacjeloBa-
Hud. IlpaBuno  «4ucToThI»

1.10.2021




ramer. ITuTonoruyeckoe
000CHOBaHME MPaBUJIA.

6.4

Pentenue 3agad mo reHeTuke

Pentenue 3aga4 1mo reHeTuKke

08.10.2021

7.5

Postb B 3BOITIONUN KOMOMHATOPHOM
HW3MEHYMBOCTH.

Pons B 3BOMIOIIMHK
KOMOMHATOPHOMI
U3MEHYUBOCTU. OTKIOHEHUS
OT MEHJIEJIEBCKOTO
HaCJIEJOBaHUSL.

15.10.2021

8.6

HacnenoBanue npu B3auMoAeCTBUA
redHoB. THUNBI B3aUMOIEHCTBUS T€HOB

" UX IPOABJICHUSA

Hacnenosanue npu
B3aMMOJICHCTBUHU I'€HOB.
Tunel B3anMoAeHCTBHUS TEHOB
Y UX MPOSIBJICHHUS.

22.10.2021

9.7

IIpuMmepsl Hacner0BaHUs 11O
Menpento npru3HaKkoB YeI0BEKa.

I'enernka 4eI0BeKa.
I'eneamormueckmii u
OIM3HEIOBEIN METOJIBI.
Ananns POIOCIOBHBIX.
Kpnrtrka €BICHUKU.
[Ipumepsl HacnenoBaHUS 1O
Menzento MPU3HAKOB
JeJIoBeKa.

29.10.2021

10.8

XpoMocoMHast Teopus
HacnencteeHHocTH T. MopraHa.

XpoMOCOMHas TEOpUs
HacnencreeHHoctu T. Mop-
raHa. ['eneruka nosia u
CLIETVIEHHOE C T0JIOM HacJe-
noBaHue. Tumnsl onpeeneHus
noJsia. OCHOBHBIE MOJIOKEHHUS
XpPOMOCOMHOM Teopuu
HaCJIeICTBEHHOCTH 10 T.
Moprany. CylHocCTh U
MEXaHH3M KOHBIOTallUU
XpOMOCOM B M€iio3e.
['eneTnyeckas CyIHOCTh
Meiio3a. Kpoccunrosep, ero
MEXaHU3M M OuoJiornyeckas
pOJIb.

12.11.2021

11.9

I'eneruka MHKPOOPTaHNU3MOB.

I'enernka
MHUKPOOPIaHU3MOB.
ITpoToTpodHOCTH U
ayKCOTPO(HOCTD.
bruoxumuueckue  myrauuu
MHUKPOOPraHu3MoB. Bupycsl
" 6akrepuodaru KaK
00BEKTHI TeHETUKU.
Konsroranus. [TonoBeie
(bakTopsI. I'enernueckuit
KOHTPOJb ¥ MEXaHU3MBI
KOHBIOTAIUH.

19.11.2021

Pa3zoen 3: MOJIEKYJ/IAPHBIE
OCHOBbI




HACGIEJCTBEHHOCTH

121

Teopus reHa (TeHETHUECKHIA ACTIEKT).

Teopust rena (reHeTUUECKUI
acniekr). Onpezenenue,
CYIIHOCTb, TOHKAsI CTPYKTYpa
rena. JlokazaTeiabcTBa
JIETMMOCTH T€HA.

26.11.2021

13.2

B3anMoCBsI3b TeHa U HaCJIeLyeMOoro
NpU3HaKa

B3aumocBs3b rena u Ha-
CJIeIyeMOTO MPU3HAKa!
JI0Ka3aTeJIbCTBA KOHIICTIIIUN
«reH — (QepMeHT», paboThl
Jx. bumna u O. Taryma ¢
XJIEOHOM TIJIECEHBIO.
KomMnieMenTanimoHHBIHN aHa-
m3. uempanc-mecm.
N3ydenne ToHKOM
CTPYKTYpHI reHa B paborax C.
benzepa.

03.12.2021

14.3

Teopus rena (OMOXUMUYCCKHIA
aCITeKT).

Teopust rena
(OMOXMMHUYECKUH aCIeKT).
MonekynsipHblE OCHOBBI
HACJIEJICTBEHHOCTH.
JlokazaTenbCTBO
TEHETUYECKOU POJIH
HYKJIEHHOBBIX KHUCJIOT.
Omnpiter ®. ['puddura.
OxkcnepuMeHT A. Xepiu u
M. Yeiis. [IpaBuio

Yapradda.

10.12.21

154

OcHOBHBIE KITacChl OMOMOIIEKYIT,
00eCTIeYnBaIONINX PeaTn3aliio
TeHEeTUYeCKOi HH(pOopManuu

PeHTreHoCTpyKTYpHBIHA
anamuz  JIHK.  JIBoiiHas
cupans Yorcona — Kpuka.
LlenTpanpHas Jorma
MOJIEKYJISIPHO I TCHETHKHU.
OcHoBHbIE KJIACChI
OHOMOJIEKYII,
obecreynBaronmx pe-
IN3aLUI0 TE€HETUYECKON
UHpOpMaIINH.

17.12.21

Pazoen 4: MOJIEKYJ/IAPHAA
OPI'AHU3AIIUA
I'EHETHYECKOI'O
MATEPHAJIA. CTPYKTYPA H
OYHKIIHOHUPOBAHHUE
XPOMOCOM

16.1

CBs13b 0COOGHHOCTEH CTPYKTYPHI
JHK u PHK ¢ ux 6xoaornuaecKuMu
(hyHKIMSMH.

[lepBuuHast ~ CTpyKTypa
HYKJIEMHOBBIX KUCIOT. CBs3b
0COOEGHHOCTEHl  CTPYKTYpHI

24.12.21




JHK wu PHK ¢ mux
OMOJIOTHYECKUMU
byHKIUAMH.
AJnbTEepHaTUBHbBIC
JIBYCIUPAIbHBIE CTPYKTYpPbI
JHK u wux Ouonoruyeckas

pOJIb. Bnusinue
cylnepcnupanu3anuu Ha
CTPYKTYpPY JIBOMHOM
CIIUpaJIH. Ocob6enHoctu
OopraHu3aiun

HACJICICTBEHHOI'O MaTepuana
Ipo- U 3SYKApUOTHYE-CKUX

OpPraHNu3MOB. CyiHocTb
teopun 00 PHK-mumpe, ee
HBOJIIOLIMOHHOE U
OMOJIOTNYECKOE 3HAUCHHE.
17.2 . IBa ypoBust opranm3zanmu | 14.01.2021
ynakoBku JIHK B xuBoi
pHUpoJIe: «CBOOOIHAS»
(BUpychl, OaKTEpUN) U
Oco0eHHOCTH OpraHU3aIiH HYKJIEO-TIPOTEUIHAS
HACJIEICTBEHHOr0 MaTepuaa npo- u (BBICILIIE OPTaHU3MBI)
3YKapUOTUUECKNX OPTaHU3MOB. (1)0pr1. Crpykrypa
xpomatuHa. CTpyKTypHas
OpraHu3alus FreHeTHYECKOro
Mmarepuaia B
9YKapHOTUYECKUX KIIETKAaX.
18.3 MeragazHple  XpOMOCOMBI. 21.01.2021
PerynstopHsle Oenku
XpOMAaTHHA. CrpykTtypa
AKTUBHOTO XpOMaTHHA.
CTpykTypa u (hyHKIHOHUPOBAHHE IlenTpomepubie H
XPOMOCOM. TEJIOMEpHbIE Y4acTKH
XpOMOCOM U ux
Ouonornyeckas pOJIb.
[TpakTuyeckue MoCiIeACTBUSA
otkpbiTus JTHK.
19.4 | IIpakTHYecKHe MOCIEACTBHS [IpakTHYeCKre MOCITEACTBHS 28.01.2021

otkperTust JJHK.

otkpbiTus JJHK.

Pazoen 5: CTPYKTYPA I'EHA H
YPOBHH PET'YJIAILIUH TEHHOH
AKTHBHOCTHU.CYIIITHOCTh U
MEXAHHU3M PEATU3ALTUNA
T'EHETHYECKOI'O KOJA.
OCHOBBI JIIHNTEHETUHKH




20.1

CtpykTypa resHa

CrpykTypa reHa npu
a¢dekre mosoxkenus. Pac-
[IPOCTpPaHEHNE NHAKTUBALIUU.
THuIBI MO3aUYHOCTH. Y POBHU
VMHAKTUBALIUU T'€HA.
Moudukarops! 3¢ dexra
nojoxxenusa. Ynakoska JJHK
B xpoMocomax. Hykineocomst.
Crenenn yknanaku JJHK.
XpoMoMepHasi OpraHu3anus
XpoMOcoM. I 'uranrckue
XPOMOCOMBI: CTPYKTYpa U
¢byHKIMH. XPOMOCOMBI THIIA
«JIAaMIOBBIX ILIETOK.
ITonuTeHHBIE XPOMOCOMBI:
CTPYKTYypa, CBOMCTBA,
3HadyeHue. CUHAIICuC u
acHHAarCcHC roOMOJIOTOB.
Snpeimkn. Mexanusm
(GyHKIIMOHUPOBAHUS TH-
TaHTCKUX MOJIUTEHHBIX
XpOMOCOM CIIFOHHBIX JK€Je3
JPO30 (UL

04.02.2021

21.2

MonekynsipHble MEXaHHU3MBI
KOJIMPOBAaHUS TEHETUYECKON
rH(popMaIum, CymHoCTh
TeHEeTUIEeCKOro Ko/a.

MonekynspHbie
MeXaHU3MBI KOJTUPOBAHUS
TeHEeTUYECKONW HH(POPMAIIHH,
CYIIIHOCTD TeHETUYECKOTO
KOJa. MexaHusm
oOecrieyeHHs TOYHOCTU Te-
HETUYECKOTO  KOJa:  POJib
aJal TOPHBIX PHK u
amuboanmi-TPHK-cunTeTas.

11.02.2021

Paszoen 6: MOJIEKY/IIPHBIE
MEXAHH3MbI PEATH3ALIHH
HACJIE/ICTBEHHOH
HH®OPMAIIHH H
OBECIIEYEHHA EE
COXPAHHOCTH

22.1

MornekynspHbIe MEXaHH3MBI
peanu3alyy HacleICTBEHHON
nH(OpMAaITUH.

MosekynspHble MEXaHU3MBbI
peanu3alyy HaclleACTBEHHON
uHpopmanuu. benkossie
OJINTOMEPHBIE KOMILJICKCHI,
o0ecIeunBaroIUe IPOLECChI
XpaHEHUsl, yMHOKEHHS U
peanu3aly HaclleACTBEHHON
UH(OpMAIIHH.

18.02.2021

23.2

Pennukanus y npo- u
9yKapUOTUYECKUX OPTaHHU3MOB.

[lepBbIe uccienoBanus
perumnkauuu JJHK u

25.02.2021




PacKpbITHE €€ MEXAHU3Ma;
Bkiag A. Kopnaobepra.
ITonykoHCEepBaTUBHBIN
MexanusM perukanuu JHK
(ombiT Mezenbcona u Crais).
IlonsATHE peIUIMKOHA.

24.3

MonekynsipHble MEXaHU3MBI MyTallUi
U pernapanuu (peMoHTa)
myTupoBaBmux Ienei JJHK

MouJtekynsipHbIE MEXaHU3MBbI
MYTalUi ¥ penapanuu
(peMoOHTa) MyTUPOBABIINUX
neneit JIHK. Cymnocts
MYTalUi ¥ UX POJIb B
sBosironnu. Knaccudukanus
Mytanui. Myranun,
BO3HHMKAIOIIKE B IPOLECCE
pemmkannu JIHK. I'enbr-
MyTaTtopsl. MHaynupoBaH-
HBI MyTareHes. MexaHu3mMbl
penapauuu JIHK. Pe-
napalnroHHbIE CUCTEMBI.

04.03.2021

25.4

Ponb nporneccoB penapanuu B
JBOJIIOLIMH JKM3HH Ha 3eMIIe.

. OGHapyKeHHEe HOBBIX
JHK-nmonumepas,
YYaCTBYIOIIMX B pernapanu-
onHoMm mnporiecce (JJHK
noimmepassl 1V u V), moie-
KYJISIPHBIN MPOLIECC UX
(GyHKIIMOHUPOBAHMUSI, CBSI3b C
MYTalHOHHBIM MTPOLIECCOM.
Ponb npouieccoB penapanuu
B 9BOJIIOLIMH KU3HU Ha
3emuie.

11.03.2021

Pazoen 7: BA3OBBIE
MEXAHHU3MBI PEATTH3ALIHHA
TEHETHYECKOH
HH®OPMAIIUHA

26.1

Tpanckpunmus u 6nocuate3 PHK.
Craguu TpaHCKPUIILHH.

MonekynspHsie
MEXaHU3MBbI peann3anuu
HaCJIEICTBEHHOU
uHpopmanuu. TpaHckpunuus
n oOwmocunres PHK. Cramum
Tpa"ckpunuuu. CTpykTypa u
byHKIUSA OakTepHaIbHOU
PHK-nommepassl.  Caiitbl
WHULMAIUY TPAHCKPUIILUHU Y
OaKkTepHil. Crpykrypa
IIPOMOTOPOB.  MexaHu3MbI
y3HaBaHus npomortopa PHK-
nojguMepaszo. TepmuHauus
TPaHCKpUNLIMKA. MeXaHu3Mbl
AHTUTEPMUHALIUY.

18.03.2021




27.2

Tpancisanus

Tpanckpunuus y
YKapHUOTUUECKHUX
opraan3mMoB. OcoOeHHOCTH
TPAHCKPUIILHUH YIYKapUOT,
perymsiuus TPaHCKPUIILIHH.
IIponiecCuHT epBUYHBIX
Tpanckpuntos. [Ipoueccunr
y npokapuot. [Ipoueccunr y
sykapuoT. UHTpOHBI U
9K30HbI. CIJIaliCUHT.
IIpoueccunr
npenmectseHHUKOB TPHK y
Mpo- U AyKapuoT. PuGo3uMsl.

25.03.2021

Pazoen 8: MOJIEKYJ/IAPHBIE 4
MEXAHHU3MbI OBECIIEYEHUA
HU3MEHYHUBOCTH TEHOMOB,
HX KOHTPOJIb H POJIb B
DBOJIIOITHH

28.1

HecraOmisHOCTE TeHOMA.

HecraOuibHOCTH TEHOMA.
MoOusbHbIE TeHETUYECKHE
3JIEMEHTHI
MHUKpPOOPraHu3MOB. |S-
3JIEMEHTHI ¥ TPAHCTIO30HBI
OakTepuil.
NH(pekInoHHBIEUHTPOHBI B
reHax 0akrepruodaros.
MounekynspHble MEXaHU3MbI
TPAHCIIO3UIIHH.
PennukaruBHas u
HEepeTIMKaTUBHAS
TpaHcno3uuus. Perynsanus
mporecca TPaHCIO3UIHH.
H3meneHnus reHoma
MUKpPOOPraHW3MOB, BbI-
3bIBaEMbIC
TPAHCIIO3UPYEMbIMU
aneMeHTaMu. MexaHu3Mbl
PEryIALNNA YaCTOTHI
TPAHCIIO3UIINU Ha TIPUMepax
Tpancno3oHoBTTIAmM Tr10.
I'opu3oHTaNBHBIN IEPEHOC
TEHOB U €ro poJib B
ABOJIIOLIMM [TPOKAPUOT

08.04.2021

29.2

I'eneruxa pazButus. Ponpb kieTouHoro
sipa B pa3BUTUU

I'eneruka passurus. Ponb
KJIIETOYHOI'O sApa B pa3Bu-
THUU. TOTUIIOTEHTHOCTH
reHoma. Jlerepmunanus. Pan-
Hee SMOPHOHAIBHOE

15.04.2021




pa3BuUTHE TPO30(UITHL.
I'omonorus T'CHOB,
KOHTPOJIMPYIOIINX  paHHEe
pa3BUTHE.

30.3

Arrontos

AnonTo3 (reHeTU4eCK!
3aporpaMMHUpOBaHHas
CMEpPTh KIIETKH).

22.04.2021

31.4

I'eneruka noBegeHUs

I'eneruka MOBEICHHUS.
I'eneTnka mnOBEIEHHS JPO-
30(unbl. ['eHbl 3pHUTENBHOM
cucrempl. @yHkums  00o-
HSIHUSL. T'ennr,
KOHTPOJIMPYIOIIKE
CIIOCOOHOCTh K OO0YyYeHHIO.
bpaunoe mnoBenenue. I'eHsbl,
BIIUSIOLIUE HA OMOPUTMBI.

29.04.2021

Pazoen 9: MOJIEKYJIAPHAA
TEHETHKA BUPYCOB KAK
OCOBOH ®OPMbI JKH3HH

321

CraHoBIIEHHE BUPYCOJIOTHUH KaK

Hayk#. VIcTopust OTKPBITHS BUPYCOB.

Teopuu MPOUCXOXKICHHUS BUPYCOB.
OO01mre MPUHITATIBEI CTPOCHUS
BHPYCOB.

Bupycsl.  CraHoBneHue
BUPYCOJIOTMM KaK  HayKH.
HcTtopus OTKpBITUSL BUPYCOB.
Teopun MIPOUCXOKICHUS
BUpycoB. OOlIMe MPUHIIMIIBI
CTpOEHUs BUPYCOB.
BupycHblii  HyKJI€OTPOTEU]
Kak  ¢dopmMa  COXpaHEHUS
MH(MEKIUOHHOTO Hayana —
MOJIEKYJIbI HYKJIEHHOBO
KHCJIOTBI. XUMHYECKUI
COCTaB BHUPYCOB U BUPYCHBIX
nykieonporennos. JHK- u
PHK-conepxamiye BHPYCHI.
OcHOBBI KJIacCU(UKAIIIU
BHUPYCOB.

13.04.21

33.2

OcHOBHBIE 3aKOHOMEPHOCTH
B3aMMOJICUCTBHS BUpYCa U
HHOHUIIPYEMOH KIIETKH.

OcHOBHbIE
3aKOHOMEPHOCTHU
B3aMMOJICHCTBHSI BHpYyca U
UHPHUIHPYEMOU KJICTKH.
Turmbr BUPYCHBIX
HYKJIEHHOBBIX
kucnoT.CTpykTypa BHUPYCOB
Kak cieacTBue (DYHKIIUU BU-
pycHoro ©Oenka. [lpuniun
CaMOCOOPKH U €ro 3HaYCHHE.

OcHoBHBIE ceMmelicTBa U
BUIBI  BHpPYCOB.  Bupychl
remartuTa, Trpunma M = HUX
3Hauenue. Bupyc CIIN/a:
CTpOoeHHE, OHOJOTHs, IyTH
NPOHUKHOBEHUS, MEXaHU3M

20.04.2




pa3BHUTHS, HIEPCIICKTUBBI
pacmpocTpaHeHus, MepBI
npo(UIAKTUKA M CHOCOOBI
JICYCHHUSL.

34.3

Hcnonp3oBaHue
Cemunap. Mcnons3oBanue pEe3yJAbTaTOB  MOJIEKYJISPHO-
Pe3yNbTaTOB MOJICKYJISIPHO TCHCTUYCCKUX HCCHGHOBaHI/Iﬁ
FE€HETUYECKUX UCCIIENOBAHUN B B peuicHnn npobiem
PELIEHUH NIPOBIEM TEHOCUCTEMATHKH, TCHOCUCTCMATHKH, SKOJIOTHH | 20,04.21
9KOJIOTHHU U GHOTEXHOJIOTHU 1 OHOTEXHOJIOrHH
MHK ranusMoB (B qas
MHKPOOPTaHU3MOB (BKITIOUAS 3a1a4H POOpraHu3MoB (BKIIO av
. 3aJa49u MEIUIIMHCKOU
MEMIIMHCKON MUKPOOUOJIOTHH ).
MUKpPOOHOJIOTHUH).
HTorosoe 00001IEHNE
35.1 | UroroBoe 0bo0IIEHHE 32 KypC




