degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TeXHOJIOTUH

T.E. I'puropses

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Mornekynsipaast Guosorus

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: KonBepreHnTHble HaHO-, OMO-, THPOPMAIIMOHHBIC H KOTHUTHBHBIC TEXHOJIOTHU
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
kadenpa HaHO-, OMO0-, HTHPOPMAITMOHHBIX Y KOTHUTUBHBIX TEXHOJIOTUH

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, (hopMbI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: J.B. [lynos, kau. ¢us.-Mar. HayK, IOIEHT, IOIIEHT

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl HAaHO-, OMO-, THPOPMALMOHHBIX ¥ KOTHUTHBHBIX TEXHOJIOTUH
21.03.2022



AHHOTANMA
MonexynspHas OHOJIOTHSI — KOMIUIEKC OMOJIOTHUECKUX HAyK, M3y4YaroIlMX MEXaHU3Mbl XpaHEHUs, Ieperadn
U peanu3allid TeHEeTHYECKOW WH(OpMAanWu, CTPOCHHE W (YHKIUU CIOKHBIX BBICOKOMOJEKYJISIPHBIX
COGJIMHEHUH, COCTABIISIONINX KJIETKY: HEpEeryIspHBIX OHOMONIMMEpOB (OENKOB M HYKJICHHOBBIX KHCIOT). B
Kypce JIeKIMI MOJEKy/IsipHas OWOJOTWs paccMarpuBacTCs HE TOJNBKO KaK CaMOCTOATENbHAs Hayka,
M3ydarolias MOJEKYJSIpPHbIE OCHOBBI KH3HEICATEIFHOCTH, HO U Kak IepBas 00JIacTh 4EJIOBEUSCKUX 3HAHMH,
copMupoBaHHast Ha HEPa3AEIbHOM €CTECTBO3HAHHUH, HA TPUECTUHCTBE (DU3UKHU, XMMUH U OUOJIOTHH.

1. leau u 3apauun

eap AUCUMNIMHBI
- OCBOEGHHE CTyAeHTaMH (DyHIaMEHTaILHBIX 3HAHUN B OOJACTH MOJICKYIIIPHOW OMOJIOTHU, W3YYCHHE
MEXaHU3MOB Tepe/ladil ¥ peann3aiuy HAClIeJACTBEHHOW WH(POPMAIIUU B XKHUBBIX CHCTEMaX, OCHOBHBIX
METOJIOB TPOBEJCHUS MOJICKYJISIPHO-OMOJIOTHYECKUX UCCIICJIOBAHMM, a TaKXKe AacCleKTOB WX
MPAKTUYECKOTO MPUMEHEHHUSI.

3anauu QUCHUNIHHBI
- ¢opmupoBanue 0a30BBIX 3HaHMW B OONACTH MOJICKYISIPHOM OWOIOTUM Kak JUCIUILTUHEI,
MHTErpUpyIoNIel 00IIy0 OMOJIOTHYECKYI0 H XMMHUYECKYIO TIOATOTOBKY (DPM3UKOB M 00€CIeYHBaIONIeH
TEXHOJIOTHYECKUE OCHOBBI COBPEMEHHOW WHHOBAIIMOHHOM JIESTEIFHOCTH B 00JIaCTH OMOTEXHOJIOTHH U
OMOMHKEHEPHH;
- o0yueHHE CTYACHTOB NpPUHLMIAM (YHKIIMOHHUPOBAHUS OMOJIOTMYECKUX CHCTEM Ha MOJCKYJISIPHOM
YPOBHE, HCCIICIOBAHUS U CO3/IaHHsI MOJEKYISPHO-OMOIOTHYECKAX CHCTEM, BBISBICHHUE 0COOCHHOCTEH
UX CTPYKTYpPbI U (PyHKIIMOHUPOBAHHS;
- (opmHpoBaHHE MOAXOJOB K BBINOJHEHHIO HCCICIOBAHUN CTYJICHTaMH B OOJACTH MOJCKYJISIPHOU
OMOJIOrHMHU B paMKax BBIITyCKHBIX pabOT Ha CTENEHb MarkucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 Cnocoben ocymectBisaTs kputnueckud | YK-1.1 Ananuzupyer npoOneMHyI0 CUTYaluIo KaKk CUCTEMY,
aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-3 Cnocoben oprann3oBbiBaTh 1 pykoBouTh | YK-3.4 CriocoOeH IIaHUpOBaTh KOMaHIHYI0 pabory,
paboToil koMaHabl, BEIpa0aThiBast KOMAaHAHYIO  |paclpeaessaTh MOpPYUYCHHS YJIeHaM KOMaHIIbl, OPraHU30BaTh
CTPATETHIO IS JOCTUKEHUS [T0CTABICHHON 00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

3a1auu

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamm) B U30paHHON TpeMETHON 00JIaCTH
[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX

AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!




- MECTO U POJIb OOIINX BOMPOCOB MOJIEKYJISIPHON OMONIOTHH B HAYYHBIX HCCIICIOBAHUSX;

- COBpEMEHHBIC TTPOOJIEMbI OMOJIOTHH, TEHETUKHU, KJIETOYHON 1 MOJIEKYJISIPHON OHMOJIOTHY;

- COBpEMEHHbBIE MOJICITH OCHOBHBIX OMOJIOTHYECKHX MPOIIECCOB U SBICHUN M WX MIPHIIOKCHUS;

- IPUHITUTIBI CTPOCHUS U (DYHKITMOHUPOBAHUS KJIETKH Ha MOJICKYJIIPHOM YPOBHE;

- COBpPEMEHHBbIE MOJICIM W TPEJICTABICHUS 00 OCHOBHBIX MpoOIleccax W MeXaHW3Max pealu3aluu
TeHeTHYECKOW HH(POPMAINK B KIIETKAaX MPOKAPHOT U SYKAPHOT;

- OCHOBHBIC MTPUHIIUIIBI PETYISIIUN PEATU3alU TeHETUIECKON HHQOPMAIIMH B )KHUBBIX KIIETKAX;

- MEXaHU3Mbl OCHOBHBIX T€HETUUECKHUX MPOLIECCOB: PEIUIMKALUH, TPAHCKPUIILIUU U TPAHCIISLINY;

- HOBEWIITNE OTKPHITHS OMOXUMHUH, TCHETUKU M MOJIEKYJIIPHON OMOJIOTHH;

- TIOCTAaHOBKY NpOOJeM B 0OONAacCTH MPOBENCHUS OMOXMMUYECKHX W MOJEKYISIPHO-OMOIIOTHYECKIX
HCCIICIOBAHMI;

- 0 B3aMMOCBSI35X U (PYyHTaMEHTAILHOM €IUHCTBE €CTECTBEHHBIX HAyK.

YMETh:
- 3(ppeKTUBHO UCMONB30BaTh HA MPAKTHKE TEOPETHUCCKUE KOMITIOHCHTBHI HAYKH: MOHSITHS, CYXXICHUS,
YMO3aKITFOUCHUS, 3aKOHBI;
- TPEACTAaBUTh TMAHOPaMy YHHUBEPCAIbHBIX METOJOB W TOAXOJOB COBPEMEHHON MOJEKYISPHOM

OGHOJIOTHH;
- paborarb ¢ COBpPEMEHHBIMH HWCTOYHMKAaMH HHQPOPMAIMH [0 MOJEKYISPHO-ONOIOrnIeCcKOn
mpooIeMaTHKe;
- IUIAHKPOBATh ONTHMAJIbHOE TIPOBEICHUE IKCIIEPUMEHTA.
BIIAJICTh!

- aKTyaJIbHOW HAay4YHOUN KapTUHON MUpa;

- OCHOBHBIMU TEOPETUYECKUMH KOHICTIUSIMHA M IKCIIEPUMEHTAIBHBIMHU MOAXOJaMH B COBPEMEHHOMN
MOJIEKYJISIPHOH OMOJIOTHY;

- HaBBIKAMH CaMOCTOSTEIbHOW pabOThl MO OCBOCHHIO COBPEMEHHBIX HAyYHBIX 3HAHHW B 00NacCTH
MOJIEKYJISIPHOH OMOJIOTHY;

- CBEIICHUSIMU 00 aKTyaJbHBIX OMOJIOTUYECKUX UCCICIOBAHHMSX.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 buocunTes 6enka. Pudbocomsr. 4 1 5
) Beenenne.  OcHOBBI ~ CcTpo€HUS U ) ) 5
(YHKIMOHUPOBAHUS KUBBIX OPraHU3MOB.
3 [Ipoueccsl  penapanuy  TeHETUYECKHX 4 4 5
MIOBPEXICHU.
Perynsauus TpaHcKpunuu y HpoKapuOT.
4 2 2 5
Bakrepuodarn.
5 Pennuxanusa JTHK. 4 1 5
Cospeanne MPHK B kieTkax sykapuor.
6 - 4 1 2
Crnaiicusr.
7 Crpoenne U CBOHCTBA HYKJIEHHOBBIX 4 1 )
KHCJIOT.
Crpykrypa ¥ (yHKOUH TpPaHCHOPTHBIX
8 . 2 2 7
PHK. I'eneTnueckuii kox.
9 TpaHckpunus y mpoKapuor. 4 1 24
Nroro gacos 30 15 60




[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemecrtp: 2 (Becennuit)

1. Buocunres 6enka. Pubocomel.

Crpykrypa pubocom. Jlokanmzamus pubocoM B kierke. [IpokaproTHUecKuit W SyKapHOTHUECKHI
tunel pudocom; 70Su 80S pubGocombl. Mopdomnorust pudocom. Ilompasnenenne Ha CyOUACTHILIBI
(cyObenuumIbl);  aucconmanus. ToHkas wMopdonorus cyOuactur. PubocomHble  Oenku:
pasHooOpasue, pasielieHHe, HOMEHKIATypa, OCOOCHHOCTH CTPYKTyphl. Pa30Oopka («pa3meBaHue»)
cyouactuny u camocbopka. Ctpykrypa pudocomubix PHK. Bropuunas crpykrypa: ¢opmupoBaHue
KOPOTKHX JABOMHBIX CIHMpAJICH 3a CUET B3aUMOICHCTBUSI CMEKHBIX Y4aCTKOB BHYTpH 1enu. A-gopma
neoiiHoi criupanu PHK. TIpuHmmm koMIuieMeHTapHOCTH W OTKJIOHEHHsI OT Hero. «JledexThi»
KOPOTKHX JIBOMHBIX CHUpajedl M OTKIOHEHUS OT ABYCHHPAIBHOW CTPYKTYphl. «Terpamymbi».
IIceBnoy3nbl. TpoiiHble B3aumonelcTBUs. TpeTHdYHas CTPYKTypa: KOMIIAKTHOE CBOPAYMBaHHE
MOTMPUOOHYKIICOTUAHOM LIETH, 1albHUE KOMIUIEMEHTapHbIEC B3aUMOACHCTBUS, CIIMPab-CIIUPAIbHBIC
B3aUMOJIEHCTBUS, (POPMHUPOBAHHUE KPYTIHBIX JOMEHOB.

ONUUUKI TPAaHCISLMU: WHUOMAIMA, IoHrauus u tepmuHauus. Ilommpubocoma. CompspkeHHas
TPAHCKPUIILUS-TPAHCISIIMA Y TPOKapuoT. Pabounii 3MOHTallMOHHBIA LMK PUOOCOMBI, TpHU
OCHOBHBIE 3Tamna IukiIa. Jlokanu3zanus QyHKIMOHAIBHBIX LEHTPOB pubocoMel. A, P u E yudactku
csa3biBanus TPHK. Tlonsipaocts cunteiBanusa marpuiisl (MPHK) B xone Tpancisiuun.

Onowranust TpaHcusAiuu:  Ydactue QakrtopoB osnonranmu  EF1 (EF-Tu) B cBs3siBanumn
amunoauia-TPHK ¢ pubocomoii. Ctpykrypa EF1 (EF-Tu), ero B3aumoneiictus ¢ I'T® u I['/1d u ero
CTPYKTYPHBIE MTEPEXO/bI («3aKphITash» U «OTKpBITas KoHPopmarun). Ces3piBaHre aMmuHoami-TPHK
komiuiekcom EF1 (EF-Tu) ¢ I'T®, obpazoBanme TtpoiictBenHoro kommiekca. EF1 (EF-Tu) kak
Karanu3aTtop 3rtamna cBsa3biBaHus amuHoauuia-TPHK. Poxs rugpommsa I'T® B mpouecce cBs3bIBaHMS.
®axrop anonraunu EF1B (EF-Ts), ero ¢yHKIus, nocieaoBaTeIbHOCTh PEAKLIUN C €r0 Y4acTHEM.

Tpancnentupanus. Xumusi peaknud. llentuaun-tpaHcdepasHbiii HEHTP OONBIION PHOOCOMHOMN
cyO4acTHIBl; pUOO3UMHBIN KaTaiau3. TeTpa’apuuecKuil MHTepMEAHuaT peakuud TPAaHCICNTHIAINY,
CTEpPEOXHMHUS €ro 00pa3oBaHMs U pacnaza.

Tpancnokamus: Yyactue ¢akropa snonraiuu EF2 (EF-G) ¢ I'T®. Jlomennas crpykrypa EF-G;
ocobenHoctn jgomeHa [V. «MonekymsipHas wmuMukpus» (cxoactBo EF-G ¢ komruiekcom
EF-Tu:Aa-tRNA. «DOH3umarndeckas» M «HedH3UMaTuyeckas» (OechakropHas) TpaHCIOKALMSL.
OCHOBHBIE CNEICTBHSA OTKpPBITUS OeC(PaKTOPHOH TpPaHCIOKAIMM: TPAHCIOKAIMA KaK CBOWCTBO
prOOCOMBI, TepMOAWHAMHUYECKAsh CIOHTAHHOCTh TPaHCIIOKAIWH, Katamurnieckas (ynkuus EF-G,
3aBHCUMOCTH KOH(OpMaIMoHHOTO Katanu3a otr [ TO.

Wunnmanus TpaHCIsuuu y npokaproT: DyHKIMOHAJIbHOE Ha3HAYCHHE WHHUIUALUHN TPAHCIISIHH.
VYuacTHuku mnpouecca wuHuUnManuu. OCHOBHbIE JTambl Mpoliecca WHUIMANMU. VHummanms
TPAHCISIMHA Y TPOKAPHOT: (PaKTOpPHl MHUIMALWK, WHUIHMATOPHBIE KomoHbl, 3'-koHenm PHK manoii
pubocoMHol cyOdacTuipl M mocnenoBarenbHocTh llatina- dansrapno B MPHK; «cuma» mMPHK.
HeszaBucumasi WHUIMAIMS W TPAHCIALMOHHOE CONpPSHKCHUE (MHAYUHMPOBAHHAS WHULMALUS U
CKOJIb)KEHHEe-peMHNIMAIus ) Ha noimuiucTpoHHbix MPHK npoxapuor.

Tepmunanus Tpancisiun: TepMUHHpYIOIUEe KOTOHBI. benkoBbie (akTopbl TEpMHUHAIIMH TPOKAPHOT
U JYKapuoT; JBa Kjiacca (paKTOpOB TEPMHMHALMU. Y3HaBaHHE TEPMUHHPYIOIIEro KoloHa (hakropom
TepMUHAIMH 1-ro Kjacca B A-yyactke puOocombl. MHIyKIus ruaponmn3a CloXHOS(PUPHON CBA3H
nentui-TPHK B mentuaun-tpancdepazHoM meHTpe. DBakyanus AcanuinpoanHoi TPHK wu3
P-y4acTka u (akTOpoB TepMHHAIMK U3 A-ydacTKa C y4acTHeM (pakTOPOB TEPMHUHAIIMHU 2-TO Kiacca
I'TO/TAD. dakrop ocBobokaenus pudocom (RRF, RF4) mpokapuor.

2. Beenenne. OCHOBBI CTPOEHUS U (PYHKIIMOHUPOBAHUS JKUBBIX OPTaHU3MOB.



CpoiicTBa XMBBIX OparHM3MOB. lIpuHIMIBI OpraHu3alMU KIETOK. XUMHYECKUE OCHOBBI JKMBBIX
KJIETOK. [ eHeTnyeckue OCHOBHI (DYHKIIMOHHUPOBAHUS JKUBBIX cucTeM. COBpeMEHHbBIE MPEICTaBICHUS
0 BO3HHMKHOBEHHHM KM3HU Ha 3emiie. BO3MOKHOCTH CyIIeCTBOBAaHUS MPEAOHOIOTHUECKUX CHCTEM U
XKHU3HHU Ha IPYTHX IJIaHETax.

Bunpl c1abbix B3aUMOJICHCTBUEN B BOJHBIX pacTBOpPax. AMUHOKHUCIIOTHL: cTpoeHue. [IpoTenHoreHHbIe
AMUHOKWJIOTHI. MOIu(pUIMPOBaHHBIE AMUHOKHUCIOTHI. KHCIIOTHO-OCHOBHBIE CBOMCTBa aMUHOKHCIIOT.
benxu u nentuasl. BropuuHas u TpeTHuHast CTPYKTypa OEJIKOB.

3. IIpoueccr! penapaliiy reHETHUECKUX MOBPEKICHHIM.

Mytanuu u wmytaredsl. Ompenenenusi. MyranuonHas teopust [. Jle @Ppwusza. Pasnuunbie
KIaccupukanuu MyTanuu (1o (akTopaM BBI3BIBAIOLIMM MYTaIlMM, IO pa3MepaM CErMEHTOB
MOJBEPracMbIX MYTalUsIM, 110 BIUSHUIO HA SKCOpPEccHio TeHoB). OCHOBHBIC UCTOUHUKH MYTALUi —
OMIMOKM pEIUIMKAllMd W MyTareHHble BO3JAeHCTBUS. MoOHM3MpYIOIME H3IIyuyeHHs, XMMHYECKHe
MyTareHbl, MEPEKUCH M aKTUBHBIC (POPMBI KUCIOPOJa, aHAJIOTHM HYKJICOTHIIOB, WHTCPKAIHPYIOLIIE
areHThl. « CKpBIThIE MyTareHb» U UX MeTa0OoINYecKas aKTUBAIMA. DHJOT€HHbIC MyTareHbl.

Knaccuduranus tTunos pemapanuu. [IpsiMas penapanusi THAMHHOBBIX JUMEPOB ((pOTOpEaKTHBAIINS) U
METWIMPOBAaHHOTO ryaHnHa. Henpsimas penapamus. Base excision repair

(BER): Bripe3anne ocHoBanuii. [nmko3mnasel. Ypanuimnko3wiasza. “BHecnupanbHoe y3HaBaHUE”
ocHoBaHmi ¢epmeHTamu penapauuu. Nucleotide excision repair (NER): Bripesanue (skcumsust)
MOBPEXKACHHBIX ~ HYKIEOTHZOB. KoMIulekc (epMEeHTOB, OCYLIECTBISIONIMX  SKCIM3HOHHYIO
penaparuo. MexaHu3M perapanuy, HalpaBlIeHHOW Ha UCIPABICHUE aKTHBHO TPAHCKPHOMPYEMBIX
reHoB. Mismatch repair (MMR): Mexanu3m pemapanuy HeECHapeHHBIX HYKJICOTHIOB. BwiOop
pemapupyemoii Hutn [IHK. IlocrpemmkaruBHas (pexomOMHaIMoHHas) penapamus: CTpykrypa
Xommzaes, oOMEH OJHOLEMOYeYHBIMH ydacTKaMH, posib Oenka RecA. Pemapaunsi aByXHHMTEBBIX
pa3phIBOB: TOMOJIOTHYHAS TOCTPEIUIMKATUBHAS PEKOMOMHALUSA W OOBEIMHEHHE HETOMOJIOTHYHBIX
koHIoB Monekynbl JIHK. Curnansl, obecneunBaromue penapanuio IByXHHTEBBIX pa3pbIBOB U
3anepkky perumkanuu JJHK 1o 3aBepmienus pemapanu.

SOS-pemaparus. CoiictBa JJHK mommmepas, yuactBytomux B SOS-penapammu (JIHK-myTassr) y
MPOKApHOT U 3yKapuoTt. [Ipencrapnenne o0 “alanTUBHBIX MyTalUsaX” y OaKTEpHiA.

4. Perynsimust TpaHCKpUTIIMHK y TPOKapHoT. bakrepuodarn.

Perymauumst Tpanckpunuuu y Oaxrepuil. HerarmBHas ¥ TO3MTHBHAS pETyNsALUs WHULUALNAU
Tpanckpuniuy. Jlakro3Hsiit onepod. CAP-6enok. Perynsnus Ha ypoBHE TepMUHALIMN TPAHCKPHUITLIUU
- aTTeHIoAUus M aHTUTEpPMHUHAIMA. Perymsimus SKCIpeccud TpUNTO(AHOBOIO  ONEpOHA.
AnTtuTtepmuHanus Ha npumMepe 6enkoB N u Q dara nsm6Oaa. Perynsiust TpaHCKpUIIIIMK B Pa3BUTUU
¢dara namOma. IlpuHIMOBI ayTOTEHHOW PETryISIMH M KOONEPaTUBHOCTH HA HPUMEpE PeryisLuu
JKCHpeccun perpeccopa ¢ara jasamOaa. Perymsauus TpaHCKpUNuMM Ha mpuMmepe T-4eTHBIX (aroB —
MO/IaBJIEHUE TPAHCKPUIIMK KJIETOYHOTO T€HOMa, TP TPyMNIibl (aroBbIX I'€HOB: paHHUE, CPEIHHUE,
no3nHue. “Pubonepexmtouaren’ u ux pasnoobpasue. [lonstue 00 anramepax, SELEX.

5. Peukanusa JJHK.

Perumukanus JIHK y 6akrepuii. OcHOBHBIE MPUHIIUIBI PETUIMKAIIMN: OJHOHAIIPABICHHOCTh CUHTE3a,
WCIIOJIb30BaHNE TpaliMepoB, IOJYKOHCEPBAaTHUBHOCTh IIpOLECCa, MPEPBIBUCTOCTh CHHTE3a —
OTCTarolas ¥ auaupytomas uenu. [lonumepassl, yuacTByIOIIME B PEIUIMKALMY, XapaKTEPUCTUKA UX
¢depmenTatuBHBIX akTHBHOCTeH. Tounocts BocmpomsBeneHuss JHK. Pomp crepuyeckux
B3auMoJielicTBrii Mexay napamu ocHoBanuii JIHK mpu permmkanuu. [Momumepaser I, 11 u 111 E.coli.
Cy6benunnynblii coctas nmonumepassl 1. [lonstue o npoueccuBnoctn IHK nonumepas.
JHK-nurasel. Mexanusm paboTsl. Jlurasel, kak mnpuMep (EpMEHTOB, HCHOJIB3YIOLUIMX 3HEPTHIO
ruaponuza ATP s co3ganust XuM. CBSI3eH.

lenukaspl, kak mnpumep (EPMEHTOB, WCHONB3YIOMMX dHepruto ruaponm3a ATP s karanmza
KOH()OPMAIIOHHBIX IIEPEXOJIOB.

JHK-tonouzomepasbl. Kombuesie mosekynsl JIHK u nonstue o cBepxcnupanuzanuu JIHK.
[MapaMeTpbl CcBepXCNUPATU30BAHHON M KOH(MOpMAIIMOHHBIE TEPEXOJbl B CBEPXCIUPATN30BaHHOM
monekyne JHK. Tomouzomepst JHK. Tomouszomepassl M uX Tulbl. MeXaHU3Mbl JEUCTBUS
toron3omepas. JIHK-rupasa 6axrepuii.



[Ipaiimazbl. CTpyKTypa ydacTka ctapTa perumkauuu (origin, ori). Crpykrypusie nepexonst JHK B
paiione crapra perunkanuu. Pemmukarop. Ilonstue o perumkone. Pons mermnupoBanus [JHK B
peryssinuy periukanuy. Perynanus nanuuanuu perukanun y E.coli.

Junamuka perukanuu. PemnnkaTuBHas BWJIKA B LI€JIOM, “‘Befymias’ W “OTCTaromias’ HHUTHA MPU
permukanuu. @Oparmentsl Oxkazaku. Koopaumnamuu cuate3a JHK Ha KoMmmemMeHTapHBIX HUTSX.
Kommiieke 6ekoB B peIUIMKallMOHHON BHJIKE.

TepmuHanusi perumkanuu  y Oakrtepuil. PacxokmeHue ori XpoMocoM TMepel  JIeIeHHEM
OaKTepHaIbHON KIETKH.

6. CozpeBanue MPHK B knetkax sykapuot. CriaiicuHr.

[Ipoueccunr PHK. KenupoBanue, cmmalichHT ©  TOJHAJCHUIMPOBAHUE  TPAHCKPUIITOB,
CHUHTE3upyeMbIX nonumMepaszoit 1. Mexanusmel craiicunra. Ponps manbix saepubsix PHK n 6enkoBbix
¢dakropoB. Crutaiicocoma. AJBTEpPHATHBHBIN CIJIAMCHHT, TPUMEpPBI. DHXaHCEPHl CIUIAHCHHTA.
Kackazgpl anpTepHaTMBHOTO CIUIACHHIa M PETYISALUs MOJIO0BOM IU(PEepeHIUPOBKH Y APO30(UIIbL.
buonorndeckas ponp ajabTepHATUBHOTO CIUIANCHHIA, MpuUMeEphl. Poib OENKOB, CBS3BIBAIOIIUXCS C
PHK-nonumepa3oii Ha mpomMoTope, B OINpeaesieHUu: criequduuHocTu cruiaiicunra. CIutaiicHHT ¥ ero
poib B ompeneneHud crnenuduaHocTH QyHKiuonupoBanuss MPHK B mutoruasme. “KonTpois
kauectBa” nipe-MPHK B sinpe. Comnpsixenue TpaHckpumnuuy, ciutaicuara u tpancnopra PHK u3 simpa
B IIUTOILIa3My. TpaHc-craiicuHr, ero pacrpoctpanenue. “Camocruiaiicusar”’. Matpons! rpynn 1 u 2.
WnTpons! rpynmsl 1 kak puOO3UMBI.

7. CTpOGHI/IC 1 CBOMCTBA HYKJIICUHOBBIX KHCJIOT.

Uctopus noxazarenbctBa renernueckor pynxkumu JHK. Onbrter OBepu, Xepmu u Yeits. [Ipasuna
UYapradda. Pacmmudposka crpykrypsr JTHK.

Crpoenne JHK. ®wusmnueckue cpoiictBa moiekynsl JHK. KomMnoHeHTBl XMMHUYECKOH CTPYKTYpHI
JIHK:  a3orucTeie  OCHOBaHUS, HYKJIEO3WIbI, HyKJIeOoTHAbl.  M3omepus, TayTomepus,
KoH(opMaIOHHBIE Tepexoasl HyKineoTuaoB. Kondopmamumonnsie ¢opmer JHK A, B, u Z, ux
¢uznueckue mapamerpsl. Hexanonwueckas H-popma JIHK. KommiementapHbie mapbl OCHOBaHWH
Yorcona-Kpuka wu Xyrctuna. Tpumekcbl. TerpacTpykTypsl. llanuHIpoMBl W IINWIEYHBIE
CTpYKTyphl. [IoHATHS BTOPHUHOI, TPETUUHOM U YeTBepTUYHOM cTpykTyp it HK.

Henarypauus u penarypauuss JAHK, Hykneorunusie mocnenoBarensHoctu JIHK, ompenensrormiue
koH(opmaruio JJTHK, ruGKocTb Uil AKECTKOCTh MOJIEKYJIBI.

LenTpanbHas 4orMa MOJIEKYJISIPHON OMOJIOTHH.
8. Ctpykrypa u Qpynkuuu tpancnoptasix PHK. I'enetnueckuit kog.

Crpykrypa TPHK. AxTtuBauus amuHokucioT u obOpazoBanue amuHoaumi-TPHK. Xumunueckue
peakiuy, TpUBOIAIIME K 0Opa3oBaHWIO TENTUAHOH CBS3M B Mpolecce OWocHHTE3a Oenka.
AKTrBansi aMMHOKHUCIIOTHI B peakumu ¢ AT®D; obpazoBanue amuHOanuiaajaeHunara. llepenoc
amuHoanmieHOro octarka Ha TPHK. Amunoanun-tPHK-cunTerassl. AKTHBHBIEC IIEHTPBI CUHTETA3 U
ux cneunduynocts. JIBa knacca amuHoaumn-TPHK-cunTeTa3, ux cTpyKkrypHbie ¥ (yHKIHOHAJIBHBIE
paznuums. Yuactku B3aumonenctua moiekyn TPHK ¢ amunoanun-tTPHK-cunTerazamu; paznuans
IBYX KJIacCcOB. Y3HaBaHHE aMHUHOKHUCIOT amuHoanuia-TPHK-cuHTeTasamm, MexaHu3sm KOHTpOJIs
[IPaBUIIBHOCTH AaMHHOALUIMPOBAHUS.

lenernveckuii kox. OOmMe CBOHCTBA TEHETHYECKOTO KOJA: YHHUBEPCAIBHOCTh, TPHUILIETHOCTD,
OJHO3HAUYHOCTb U BBIPOXAECHHOCTb. | pyIIoBble CBOWCTBA T€HETUYECKOTO KoJa, OypepHOCTh KoJa K
MyTalUsAM 3aMEHbl OCHOBaHMM. ['MIOTE3bl NPOUCXOKIEHHUS TI'E€HETHMYECKOIo KoAd. AJanTopHas
runore3a . Kpuka (1955) u ee oskcmepuMmeHTajabHOE JoKaszarenbcTBO (1962 -1963).
Konmon-antukononoBoe B3aumonenictsue. ['mnoresa @. Kpuka o HEOIHO3HAUHOM B3aWMOJIEHCTBUU
MIEPBOTO MOJIOKEHHSI aHTUKOZIOHA C TPETHUM NoJIokeHueM KonoHa (1966). Tabnuna B3auMoaeicTBuit
[IEPBOI0 IIOJIOKEHUsI AHTUKOAOHA. OTKIOHEHMs OT YHUBEPCaJbHOCTUM I'€HETHMUYECKOIO Kojia B
MUTOXOHJPUSAX U Y HEKOTOPBIX OAKTEPHHA U MPOCTEUIINX 3YKAPHOT.

9. TpaHCKpUIIUSA Y TPOKAPHOT.



Tpanckpurnust 'y mnpokapuoT. PHK-monmmMmepasa mnpokapuor, ee cyObeUHHYHAS CTPYKTYypa.
OcoOeHHOCTH TIPOCTPAaHCTBEHHOH CTPYKTYphl. PasHooOpasue curma-daxropos. [IpomoTopsl reHOB
[IPOKAPUOT, HX CIPYKTypHbIe O3jeMeHThl. CTaguu TPaHCKPUIILMOHHOIO ULukia. WHunuanus,
o0pa3oBaHHE “OTKPBITOTO KOMIUIEKCA”, BJIOHTalys W TEPMUHALMS TPAHCKPUILHMUA. MeXaHU3Mbl
TEPMUHALYSI TPAHCKPUIILIHUH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Monexynspuas 6uomnorus kietku [Teker] : B 3 T. T. 3 : [yueOnuk mis By3oB] / b. Ansbeprc [u ap.] ;
niep. ¢ anr1. A. H. JlpsikonoBoii, A. B. 100wt ; iox pen. E. C. Illunosa [u ap.] .— M. ; Mxkesck : UH-T
KOMITBIOTED. McciieqoBanni, 2013 .— 1052 c.
2. OcuoBbl Onoxumun Jleannmkepa [Tekct] : B 3 1. = Leninger Principles of Biochemistry : [yueO0.
noco6wue st By3oB] / 1. Henbcon, M. Koke ; niep. ¢ anri. T. 1. MoconoBoii [u ap.] ; mox pen. A. A.
Borpanoga, C. H. KouerkoBa .— M. : BUHOM. Jla6. 3nannii, 2012 .— (Jlyumuii 3apyGesxHbIi
yueOHuK) .— T.1 : OcHOBBI OmoxumuK. Ctpoenue u karanus. - 2012. - 694 c.
3. OcuoBsl 6noxumuu Jlennnmkepa [Tekct] : B 3 T. = Leninger Principles of Biochemistry : [yue®.
nocobue s By3oB] / [I. Hemscon, M. Kokce ; iep. ¢ anmt. T. I1. Moconosoii [u ap.] ; mox pen. A. A.
Bornanoga, C. H. KouerkoBa .— M. : BUHOM. Jla6. 3nanwmii, 2012 .— (Jly4muii 3apyOeskHbIi
yuebHuk) .— T.2 : buosneprerrka u meradonusm. - 2012. - 636 c.
4. I'ensl [Teket] = Genes [X : [yueOnuk ais By30B] / b. JIbtoun ; nep. ¢ 9-ro anm. u3a. U. A. Kopuaan
[u 1p.] ; mox pexn. 1. B. PebpuroBa .— M. : BUHOM. JIa6. 3nanuii, 2012 .— 896 c.

®onp nuteparypsl Kadeaps

5. Weaver R.F. Molecular Biology. — New York: The McGraw-Hill Companies, 2012.
6. Knerku / nox pen. b. JIstonna, — M.: BUHOM. JlaGoparopus 3Hanwuii, 2011.

JomnonHutenbpHas auTeparypa

1. Monekynspuast 6uonorus : CTpykrypa pudbocoMsl u buocunres oenka [Tekcr] : yue6. mocobue s
ouomn. crert. By30B / A. C. Cniupun .— M. : Breicmas mkomna, 1986 .— 302, [4] c. : wn. - bubnuorp. B
KoHIIe TnaB. - [Ipeam. ykas.: ¢. 291-299. - 8000 3k3. (B nep.).

®onn muteparypbl Kadenpbl

2. Iarpymes JI.WU. Dxcnpeccus renoB — M.: Hayka, 2000.

3. MonexynspHas ouonorus. CTpykTypa u OMOCHHTE3 HyKJIEHHOBBIX KHCIOT /o pea. A.C. Cnupuna.
— M.: Bricmag mkoia, 1990.

4. Cunrep M., bepr I1. I'ensr u reHomsr. — M.: Mup, 1998.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru— snexTponHas 6ubnmmorexa dOu3Texa.
2. http://www.Sci-lib.com — bonbias HayyHast GubnmnoTexa.

3. http://www.ncbi.nlm.nih.gov/sites/entrez - baza manasix PubMed

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Microsoft Office, Adobe Reader, mo6oii npourpeiBarens Buaeohaiios.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENILHOM padoTHl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOEe BpeMs s pabOThl CTyJAeHTa Haja TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— UYTCHUC U KOHCIICKTUPOBAHUC peKOMeH,I[OBaHHOﬁ JINTCPATyphl,

— TpopaboTKy ydeOHOro Mmarepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH,, TNpPENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
WHUBHUyaJIbHBIX KOHCYIbTAlMi. [ popMupoBanust yMeHHUsS IPUMEHATh TEOPETHYECKUE 3HAHUS Ha
MPAaKTUKE CTYACHTY HEOOXOOUMO pelIaTh Kak MOXHO Oonplie 3aaa4. B Hadaje 3aHATHS, KaK IPaBUIIo,
npoBoauTcs KopoTkuit (10-15 MuHYT) ompoc mo Marepuany MNPOUIEANINX 3aHATHH B YCTHOM WU
MUCBbMEHHOH popme. BaxkHo 10OMTHCS MOHMMAaHUS U3y4aeMOro MaTepualia, a He MEXaHHYECKOro ero
3anomuHaHud. [Ipu 3arpyaHeHMM M3ydeHMs OTIENbHBIX TEM, BOIPOCOB, ClleAyeT oOpariarbcs 3a
KOHCYJBTAllUSIMU K JIEKTODY.

[IpomesxyTOuHBIN KOHTPOJIb 3HAHUI MPOBOIUTCS B BUJE ONPOCOB HA CEMUHAPAX, HA KOTOPBIX CTYIEHTY
IpeAJIaraeTcsi yCTHO OTBETUTh HAa TEOPETHUECKUH BOMPOC M PELIMTH JABE 3aJa4d MO TEME CEMHHapa.
CryneHTbl, yCHEIIHO Npomeammne Bce (GopMbl MPOMEKYTOUHOTO KOHTPOJISA, AOIMYCKAIOTCS K chade
9K3aMEHa 110 JUCLUILIIHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: KonBepreHnTHbie HaHO-, OMO-, THPOPMAIIMOHHBIC U KOTHUTHBHBIC TEXHOJIOTHU
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kagenpa HaHO, OMO, NH(HOPMAIIMOHHBIX U KOTHUTHBHBIX TEXHOJOTHIA

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: J.B. Ilynos, kana. ¢pus.-mar. HayK, JOLEHT, TOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-3 Cnoco6GeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYTO
CTpATETHIO JUIS JOCTHKCHUS ITOCTABICHHOMN
3a/1auu

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh HOpY4YeHUsl YiIeHaM KOMaH[bl, OpraHU30BaTh
00CyXJIeHUE pa3HbIX UICH 1 MHEHUI

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU ITPEIMETHOM 00IacTH

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIaJAHBIX TPOTPAMM)

I1K-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETUPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHHBaTh TOYHOCTH IOJyYEHHBIX
SKCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCUUIUIMHBL «MoJeKyIsspHas OMONOTHs» 00yUYaIOIMNACS JOJIKCH:

3HAThb:

- MECTO U pOJIb OOIIMX BOIIPOCOB MOJIEKYJISIPHON OMOJIOTUH B HAYYHBIX HCCIICIOBAHUSX;

- COBpEeMEHHbIE MPOOIIEMbI OMOJIOTUH, TCHETUKH, KIIETOYHON M MOJIEKYJIAPHON OUOJIOTHH;

- COBPEMEHHBIE MOJICTTH OCHOBHBIX OMOJIOTMYECKUX MPOILIECCOB U SBJICHUHN U UX MPHIOKCHHUS;

- IPUHIMIIBI CTPOCHUS U (PYyHKIIMOHUPOBAHHS KJIICTKH Ha MOJICKYJIIPHOM YPOBHE;

- COBPEMCHHBIC MOJICNM W TPEICTABICHUS 00 OCHOBHBIX TPOLECCaX M MEXaHW3Max pealn3aluu
reHEeTHYEeCKOH MH(POPMALIMHK B KIIETKaX IPOKAPHOT U DYKAPHOT;

- OCHOBHBIC IPUHIIMITBI PETYJISIIUU peau3alii TeHeTHYSCKOM HHPOPMAIINU B KHUBBIX KJIETKaX;

- MEXaHH3MBbl OCHOBHBIX IT€HETHUECKHX MPOLIECCOB: PEILTUKALMH, TPAHCKPHIILIMU U TPAHCIISIINY;

- HOBEHIIINE OTKPBITHA OMOXUMUY, TEHETUKU M MOJICKYJIIPHOI OHOJIOTHH;

- TIOCT@HOBKY MpoOJieM B 001acTH MPOBEACHUS OMOXMMHUYECKHX W MOJEKYISIPHO-OMOIIOTHYECKUX

HCCJICIOBAHHII;

- 0 B3aUMOCBA34X U q)yHI[aMeHTaJ]LHOM CANHCTBE CCTCCTBCHHBIX HAYK.

yMeTh:

- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHUECKHE KOMIIOHEHTHI HAyKH: IOHATHS, CYXIACHHS,

YMO3AaKJIKOYCHHNA, 3aKOHBI;

- IPEeACTaBUTh I[AHOpPaMy YHHUBEPCAJbHBIX METOJOB M IIOAXOMOB COBPEMEHHOH MOJEKYJSIPHOM

Ouonoruy;

- pabotarb ¢ COBpPEMEHHBIMH HWCTOYHHKAMH HWHPOPMALMU TIO0 MOJICKYISPHO-OHOIOTHIECKON

npobiaeMaTHKe;

- INITAaHUPOBATh ONITUMAJIBHOC IMTPOBCACHUC SKCIICPUMCEHTA.

BJIaJeTh:
- aKTyaJbHON Hay4YHOMN KapTHHOHN MHpa;

- OCHOBHBIMU TCOPCTUYCCKUMU KOHUCTLHUAMHU W SKCHICPHUMCHTAJbHBIMU IMOAXOAaMH B COBpeMeHHOﬁ

MOJ'ICKy.]'IHpHOﬁ 6I/IOJ'IOFI/II/I;

- HaBBIKAMM CaMOCTOSITEIBbHONW pabOThl MO OCBOCHMIO COBPEMEHHBIX HAyYHBIX 3HAHMH B 001acTH

MOJ'ICKy.]'IHpHOﬁ 6I/IOJ'IOFI/II/I;

- CBCACHHUAMU 00 AKTYaJIbHBIX OHOJIOTHYECKUX HCCJICJOBaHUAX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




B nensix Tekyliero KOHTpOJIs yCIEBAEMOCTH MPELyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPEeAbLAyIIHX
3aHATHH 110 TEME MTPOLION JIEKIIUN WM B KOHILIE 3aHATHS 110 IPOMIEHHON TeMe.



3. llepeyeHb THUMOBBIX KOHTPOJIBLHBIX 3aaHMii, MCHOJb3YeMbIX /IJs OLEHKH 3HAHMIA,
YMeHUil, HABbIKOB

[IpomexxyrouHast aTrectamusi mo aucuuiuimHe «MosekynspHas OHOJOTHS» OCYIIECTBISETCS B
dopme sK3aMeHa. DK3aMeH MPOBOIUTCS B YCTHOU (opMme.

IIpumepHBbIii IepeYeHb BONPOCOB B TECTAX:

1.

Kaxoe u3 yrBepaxaenuii orHocureabHo poau JHK um PHK B kilerke KHBOTHBIX

SIBJISIETCS] BEPHBIM?

A) JHK BbINoJHSET HE TOJIIBKO HACICICTBEHHBIC, HO M (DepMEHTATHBHBIC (DYHKIIHH;

B) OcnoBuas ponms PHK B kierke - crpykrypHas: PHK oOpasyer mpounbie KapKachl U
noJiep>kuBaeT popmy psiga MeMOpaHHBIX OPTaHEIT;

C) PHK sBisiercsi OCHOBHBIM IEPEHOCYMKOM TIeHETHYECKOH HMHGOpMAIMKM W3 siipa B
LIUTOIIa3MY U UTPAET KIFOYEBYIO POJb B (PYHKIIMOHUPOBAHUH PUOOCOM;

D) AHK BeinmosHsSeT 3amacHyi0 (QYHKIMIO: TP HEXBATKE JHEPreTHYECKHX PECYpCOB B
KJIIETKE MOKET MpoucXoauTh pacran mojekyn JIHK ¢ oopasoBanuem ATP.

JAHK npencraisier co0o0ii 1Be NOJHUMEpPHbIEe WEMOYKH, A30THCTble OCHOBAHUS B

Pa3HbIX Hensx o0pa3ylT Me:xay co0oii Boaopoansie cBsizu. Ecam pacrBop JAHK

HarpeTts 10 85-95°C, 1o:

A) uenouku JIHK OyayT pa3pyiieHsl 10 OTACIbHBIX HYKICOTHIOB,;

B) JHK nepeiiier B 0AHOICTIOUYCYHYIO (OPMY, BOIOPOIHBIC CBSI3H OYAYT Pa3pYIIICHBI,

C) JHK cBepuercs B "KiayOOYKH" U BBIIAAET B OCAI0K;

D) KoBaJCHTHBIC CBSI3U MEXIY a30TUCTHIMH OCHOBAHHMSMHU M JIC30KCHPHOO030i pa3pyIiarcs,
B pe3yabTaTe yero nHdopmaius, 3anucannas B JIHK Oyzer crepra.

YcraHoBuTe NPaBHJIbHOE COOTBETCTBHE MeEXIY KOMIAPTMEHTOM (OpraHeioun)
IYKAPHOTUYECKOH KJIETKH U NMPOIEeCcCOM, B OCHOBHOM MPOUCXOASIIIMM B Hell:

A) peruKays - apo, TPAHCKPHIIIHS - [IUTOILIA3Ma, TPAHCISIIUSA - PUOOCOMBI;

B) perumkaius, TpaHCKPHIIIUS U TPAHCIISLUS - S/PO;

C) peruukanus - AAPO; TPAHCKPHITIHS - IATOILIA3Ma; TPAHCISIINS - APO;

D) PCIINKAIUA U TPAHCKPUIIOUA - AAPO, TPAHCIALUA - DI/I6OCOMBI.

OcHoBBIBasICh HA O0IIMX COOOpPa’KEHHMSAX, PACHOJIO0KMTE FeHOMBbI NPHBEJICHHbIX HHKe

OPraHu3MoB (OpraHesi) B HOPsAAKe YBeJIHYCHHSI UX pa3Mepa:

A) I'CHOM MUTOXOHAPHUM M3 KJICTKH YCJIOBCKA, I'CHOM KHAIITCYHOM INAJOYKH, TCHOM KJICTKH
4EJIOBEKA, TEHOM KYKYPY3BI;

B) reHoM KMIIEYHOH MaNOYKH, TCHOM MHUTOXOHJIPUH M3 KJIETKH YelIOBEKa, TEHOM KYKYPY3bl,
TEHOM KJIETKU YEJIOBEKa;

C) reHOM MHUTOXOHJPHHU U3 KJIETKHU YEJIOBEKa, TCHOM KHUIICYHON MaOYKH, TEHOM KYKYpPY3Hl,
TEHOM KJIETKU YEJIOBEKa;

D) reHOM MUTOXOHJPHUH M3 KJICTKH YEJIOBEKA, FTCHOM KYKYPY3bl, TCHOM KHIIICYHOW MAIOYKH,
TEHOM KJIETKU YEJIOBEKA.

JHK-nosmmmepaspl - yauBUTeNbHbIe (EPMEHTBI, CIHOCOOHbIE CHHTE3NPOBATH OYEHb
nJuHHbIe MoJieKkyJbl JJHK (10 HecKoJbKHX MWIJIMOHOB Map HYKJIEOTHIOB) 0e3
oraejseHus (auccoumanuu) or marpuubl. Jaa craduwamzanmu ¢epmenta JIHK-
nojuMepasbl Ha MaTpulle BO BpeMs peIUIMKALMU HCHOJb3YIOTCS 0co0ble OeJKu,
HanoMHUHawInue no gpopme:

A) 0OyOnuk;

B) kprouoxk;

C) xnemnio kpaba;



10.

D) camouer.

W3 npuBeIeHHBIX a30THCTHIX OCHOBAHUIA HAMOOJILIINIA MOJIEKYJISIPHBI BeC HMeeT:
A) aneHuH;

B) ryanun;

C) tumuH;

D) uurto3uH.

AHTHOMOTHKHM - AaHTHO0AKTepHAJIbHBbIE JIEKAPCTBA, KOTOPbIE€ CHACIHU KU3Hb MHOTHUM

MIJUIMOHAM 4YeJOBEeK MO0 BCeMy MHPY. 3a cYeT 4Yero, AHTHOMOTHKH MOTYT

H30MpaTeibHO 1eiiCTBOBATH HA DaKTepHii U He 1eiiCTBOBATH HA KJIETKH KUBOTHBIX?

A) KIIETKH KHBOTHBIX CIIOCOOHBI 3()(HEKTHBHO BHIBOJUTH U YTHIIN3UPOBATH AHTHOMOTHKH,

B) MemOpaHbI KJICTOK )KUBOTHBIX XYK€ IIPOHHUIIAEMBI JUIsI aHTUOMOTUKOB, YeM MEMOpPaHbI
KJIETOK OaKTepuii;

C) xiertku OakTepuil 00Jaa0T CIIEHUATBHBIMHA OCIKaMU-CEHCOPaMH, KOTOPBIE
crenu(UYecKr y3HAIOT U CBA3BIBAIOT aHTHOMOTUKH, YTO TIPUBOJIUT K THOEITH OaKTepUH
0 CHEeNHATBHOMY 3aIIPOTPAMMUPOBAHHOMY MEXaHU3MY,

D) aHTHOMOTHKHM JAECHCTBYIOT Ha HEKOTOPbIC BaKHbIC PepPMEHTHI OaKTePHATbHON KIETKH,
KOTOPBIE TOBOJIBHO CHJIBHO OTJIMYAIOTCS TI0 CTPYKTYPE OT CBOMX TOMOJIOTOB B KJIETKAX
YKHUBOTHBIX.

BcraBka ogHOM mapbl HYKJICOTHIOB B KOIAMPYHIIYI0 O0€JIOK 4YacThb reHa Oyner
NPUBOIUTH K:

A) ocTaHOBKE TPAHCKPUIILIHH;

B) nenenuro KieTku;

C) obpaszoBanuio Oeka ¢ HOBOM, HEMOXOKEH HU Ha YTO (DyHKIIKEH;

D) caBUI'Y paMKH CUUTBIBAHUS IIPH TPAHCIISIINN.

Kakoe 3 npuBeJeHHBIX HHKE YTBEPKIeHHI, OTHOCHTEILHO CTPYKTYPbI pHO0OCOM

asisercs BEPHBIM:

A) pubocombl sBisoTes komiiekcom PHK v 6e1koB, KOTOpbIe 00pa3yroT JIBe KPYITHbIC
cyOuYacTHIIbl, CHOCOOHBIE ANCCOLMUPOBATH JIPYT OT APYTra;

B) pubocoMsl, mpeacTaBisoT cO00i KOMITJIEKC OEJIKOB, TPOYHO CBS3aHHBINA ¢ MEMOpPaHO#
HHJIOMIIA3MATHYECKOT0 PETHKYIyMa;

C) pubocombl 00pa3oBaHbl 0cO00M (pakiueis MEMOPAHHBIX MTy3bIPHKOB, Y KOTOPBIX
OTCYTCTBYET BHYTPEHHUI KOMIIAPTMEHT;

D) B oCHOBE CTPYKTYpPbl pHOOCOM JIS)KUT KapKac U3 HYKJIEHHOBBIX KHCIIOT, Ha KOTOPBI
HaHM3aHbI O€JIKM (BBIMOIHSIOMINE KaTATUTHUECKYIO (DYHKIUIO), U C KOTOPBIM
CBSI3BIBAIOTCS JIMTTUBI (BBITTOIHSIONINE (DYHKIHIO 3asIKOPUBAHUS OPTaHEIIIBI B
mMeMOpaHe).

B asBomonuonHoit  Omosormm  cymecrByer kKoHuenuuss PHK-mumpa, koropas

3aKJ/II0YAETCH B TOM, YTO HA «3ape IBOJIIOLUN»:

A) PHK, a ve IHK xpanuia reHeTHUECKYI0 WHPOPMAIIHIO;

B) PHK BrinosHsIa BMECTO OEIKOB U JIMIUI0B CTPYKTYpHbIE (DYHKIIMU B MPE-KISTKAX;

C) PHK xpanuna nadopmanuio, BEITOJIHSIIA POIb OHOJIOTHYECKOT0 KaTalin3aTopa u Moriia
CaMOPEIUINIIUPOBATHCS;

D) monexynst IHK u PHK He Mormu TpaHcimpoBaThCst B OCIKH.




11.

12.

13.

14.

MoJgekyast JTHK B KiIeTkax CHHTE3HPYHOTCS W3 HYKJIeo3uaA-5'-TpudochaToB Takum

o0pa3om, 4To Ha 5'-KoHIe Henu coaep:kuTcsa Tpudocdar, a Ha 3'-konue - OH-rpynna.

Teopernueckn Bo3M0:xHO 1Ba cnocoba cunrte3a JJHK: (1) npucoeauHATh MOHOMEPHI K

5'-koHIy - Oyzer oTmemasiThbest audocdar ¢ 5'-KOHIEBOr0 HYKJEOTHAHOrO OCTAaTKAa

nenu; (2) NpUcoeUHATh MOHOMEPHI K 3'-KOHIY - OyAeT OTHIeIIATHCA Audocdar ot

NMPUCOETNHSAIOIErocs HyKJeoTHaa. OQHAKO B MPUpPoOJe BCTPeYaeTcs TOJAbKO 2 C1oco0.

YeM 3TO MO:KHO O0BSICHUTH?

A) mepBblii cr1ocod 6ojiee MeIICHHBIN;

B) a10 Obul ciywaiiHbld BBIOOp, OAHAKIBl 3aUKCHPOBAHHBI B JBOJIIOLUH, U
pacnpoCTpaHUBIIHNICS Ha BCE T€HETUYECKHE CUCTEMBI;

C) BTOpO#i COCOO OCYILIECTBIIACTCS MOTOMY, YTO B 3TOM CiIydac HAIPaBJICHHE JBHIKCHHS
JHK-nmonumepassl  coBnagaer ¢ HampaBieHuem  JaBkeHuss  PHK-nmomumepas,
OCYLIECTBISIIOMIMUX TPAHCKPUMIUIO, YTO MPEAOTBPAIAET CTOJKHOBEHHE JaHHBIX
(bepMEeHTOB IIpU OTHOBPEMEHHOM paboTe B KIIETKE;

D) BTOpoit cnoco0 mo3BosiseT ObICTPO U 3G(HEKTUBHO OCYIICCTBISATh KOPPEKIMIO MYTEM
OTIIEIJICHHS HENPABUIILHO BCTPOUBIIETOCS HYKICOTHUIA.

H3BecTHO, YTO JJI51 MOJTHOM PEIVIMKANMYA T'€HOMA KUIIIEYHOH MAJ0YKH HE00X0IUMO

npumepHo 40 MUHYT, OTHAKO B 0JIarONPHUSITHBIX YCJAOBHUSX KJIETKHU ITOH OaKTepuu

aeasres kaxable 20 munyT. Kak e Tak? [loueMy 310 BO3MOKHO?

A) npu GmaronpusatHeix yeaosusx JJHK-momumepassr paboTtaroT B 1Ba pasa 0osiee ObICTPO U
JIPYXKHO;

B) kierku HauMHAIOT cieyromuit payaa perrkanmy JIHK eriie 10 Toro, kak 3aKOHYHIICS
HpeJibl W,

C) nouepHme KICTKH moay4aroT HepocTawouryto JIHK B mporiecce KOHbIOTAIMH C APYTHMU
KJIETKaMU;

D) IAHK u3 aByxienoueuHoi GOpMbI IPEBPAIIACTCS B OJHOLCIIOYCYHYIO (TIABUTCS) U B
TaKOM BHJI€ Pa3JIEIsAETC MEKAY TIOUEPHUMHU KIETKaMU, OTHOBPEMEHHO € 3TUM UAET
CHUHTE3 BTOPOM LIETH.

®epMeHT TesIoMepasa ocyumecTiaser cuures3 JJHK:

A) BHeMaTpU4HO, JOOABIISIS OMPEICICHHYIO MOCIEI0BATEIBHOCTD HYKICOTHIOB;

B) na matpuie Tenomepnoit THK;

C) cucnonp3oBaHreM B kauecTBe Matpuilbl ocoboit PHK (TER);

D) nyrem nurupoBaHus ToToBbIX hparmenToB JJHK, sBisronuxcst TpaHCIIO30HAMH.

Xepm u Yeil3 B CBOMX ONBITAX IO YCTAHOBJEHHIO HacieAacTBeHHo poau /THK
HCIO0JIb30BAIH OakTepuodaros. B xome jkcmepmMenTa Oaxkrepuodaramm 3apamxaan
0aKTepHaJbHbIE KIETKH, PACTYIIHE HA Cpele ¢ PaAHOaKTHBHBLIM M30TONOM °°S, moce
HHQEKIHH H BBIX0JAa HOBBIX (aroB m3 KJIETOK 3Ty OaKTEPHAJIbHYIO KYJbTYPY
¢puabTpoBanu. @PuabTpar (TO, YTO NPOXOAUT Yepe3 PUIbLTP) B HEOOJIBIIOM KOJIHYECTBE
A00ABJISAIM K YHMCTON 0AKTEPHAJBHOH KYJbType, HHKYOHPOBa/IH KOPOTKOE BpeMsl H
MHTEHCHMBHO BCTPSAXUBAIU. 3aTeM OaKTepHAJIBbHYI0 KYJbTYPY HeHTPU(YTrupoBaiu, YTO
NPUBOAMJIO K €€ pa3lelIeHHI0 Ha OCA0K KJIETOK H KHAKOCTh (CyNepHATaHT).
IIpennoJsioxkure, kKakas 4acTh 0aKTepPUATbHON KYJIbTYPbI cOAepsKaia 00/bILIYI0 YaCTh
PAIMOAKTHBHOIO M30TONA MOCJe HeHTPUPYrupoBaHus:

A) 0caloK KJIETOK;

B) cynepnaranr;

C) ocalok KIETOK M CYIIepHATAHT;

D) paauoakTHBHBIA H30TOMN B KYJBTYPY HE IOIAT U OCTAJICSA Ha QUIBTPE.



15. MoJexyJsl TpancnioptHoii PHK BBINOTHAT (PyHKIHHM IO NepPeHOCY AMHHOKHMCJIOT B
pudocoMmy M BCTPAMBAHUI0O HMX B CHHTe3Mpywluiics 0eJOK 10 NpaBWJIaM
reHernyeckoro koaa. Kakum o0pa3zom mM yjnaercss y3HaBaThb M CBSI3bIBATH HY’KHbIE
AMMHOKMCJIOTHI?

A)

B)
C)

D)

monexyisl TPHK ¢opmupyror cienmanbhblii kapmas ("akTUBHBIN HEHTP'"), KOTOPBIi
MO3BOJIET UM CelUPUUECKU y3HaBaTh HYkHYIO ("'CBOIO'") aMUHOKHCIIOTY U IIEPEHOCUTh
ee B pubocomy;

cnenuanbHble pepMeHThl KoBaleHTHO npucoenuHsaoT K TPHK HyXHYI0O aMHUHOKHUCIIOTY B
COOTBETCTBUHU C NPaBUIAMH F€HETUYECKOTO KOJIA;

TPHK y3HaeTr B pubocoMe COOTBETCTBYIOIINI KOJOH U B 3aBUCUMOCTH OT 3TOTO
NPUBJIEKAET B pUOOCOMY HYKHYIO aMUHOKHCIIOTY;

TPHK He cBs3pIBaeT aMUHOKHUCIIOT, HO KOT/JIa MONaiaeT B puO0OCOMY, TO U3MEHSET €
AKTUBHBIN IIEHTP TaKUM 00pa3oM, 4To prdocoMa CTAHOBUTCS CIIOCOOHA BKIIIOYATh
TOJIBKO OTpeeNIeHHYI0 aMUHOKUCIOTY (anantepHas ¢pyHkius TPHK).

IIpuMepHBIi epeYeHb KOHTPOJIbHBIX BONIPOCOB B OMJIeTaX:

1.
2.

w

~

10.
11.

12.
13.

14.

15.

16.

17.

CBolicTBa )KMBBIX OparHu3MoB. [IpUHIKIIBI OpraHu3auy KIETOK.

CoBpeMeHHbBIE MPENCTABICHUS O BO3HUKHOBEHMHM JKM3HHM Ha 3emie. Bo3MoxHOCTH
CYILIECTBOBaHMS MPEAOUOIOTMYECKUX CUCTEM U JKU3HM Ha JAPYTuX IUIaHeTax

Buzpl cnaObix B3aumMoeiicTBUi B BOJHBIX PacTBOpaXx.

AMUHOKHUCHOTHL: cTpoeHue. IIporemHoreHHble amMMHOKMIOTHL. MoanduurpoBaHHbIE
AMUHOKHCIIOTBHI.

benkn u mentuapl. Pabora ¢ Oenkamu: snekrpodopes u xpomarorpadus. [lepBuunas
cTpyrypa OenkoB. CekBeHupoBaHue OenkoB. MeToabl TBpeno(a3sHOro CHHTE3a
nenTua0B. BropuyHas u TpeTuyHasi CTpyKTypa O€iIKoB.

Crpoenue yrieBonoB. Ontudeckas nzomepus. Pan anpnos. Psan keros. Konbuesas gpopma
MOHOCAaXapuJ0B. bHOJIOrMYeCcKy BaXKHbIE YIIIEBOIBI.

Hucaxapunsl. [lomucaxapuasl. [Iporeornukansl. I THKOIpOTENHBI

Hcropus nokazarenscTBa renerndeckoit pynkiun JJHK. Onbiter OBepu, Xepmu u Yeiis.
[TpaBuna Yapradda. Pacmdposka crpyxrypst JHK.

Crpoenune JIHK. ®usnueckue cpoiictBa moisekynsl JJHK. KommoneHTs xumMuueckon
ctpyktypbl JIHK: a3otuctele OCHOBaHUWS, HYKI€O3UAbl, HYKIeoTHIbl. [loHsTus
BTOPUYHOMN, TPETUYHOMN M Y€TBEPTUYHOU cTpyKTYyp s HK.

LlenTpanpHas 1orMa MOJIEKYJISIpPHOIM OHOJIOTHH.

Pemmukanus JIHK y Oakrepuii. Ilommmepassl, ydyacTBylOIIME€ B pPEIUIMKALIUU,
XapakTepUCTHKa UX (PepPMEHTATUBHBIX akTUBHOCTeH. TouHocTh BocnpousseneHus JTHK.
Ponp crepruecknx B3ammoaencTBUi Mexay napamu ocHoBanui JIHK npu perummkanyu.
[Tomumepassr I, II u III E.coli. Cyobenuuununsbiii coctas nosmmepassl 11 [Tonstue o
npoueccuBHocTH JJHK nonmmepas.

JHK-nuraszsl. Mexanusm paboThl.

Jluraspl, kak mpumep (QEpMEHTOB, HUCMONB3YIOUUX SHepruto ruaponmza ATP nmns
CO3J1aHUs XUM. CBA3CH.

['enukaspl, kak mpumep (GEPMEHTOB, HCIONB3YIOMUX SHEpruro ruapoiuza ATP mns
KaTaJin3a KOHPOPMALMOHHBIX TEPEXO0/I0B.

JAHK-trononzomepasbl. Konbriesbie monekynsl JJHK u nmonstue o cBepxcrnmpanuzannu
JIHK.

[Tpaiimaszel. CTpykTypa ydacTka crapra perumkanuu (origin, ori). CTpyKTypHBbIE
nepexonbl JJHK B paiione crapra permkanuu.

JvHamuka permkanuu. PennukaTuBHas BWIKA B II€JIOM, “Beaymias. H “OTcTaromias’
HUTH 1py pernkanuu. @parmentsl Okazaky.



18.

19.

20.

21.
22.

23.

24.

25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.
41.
42.
43.
44,
45.

46.
47.

Myranun n myrarensl. Onpenenenust. Myraunonnas teopus 1. Jle ®@pusza. Paznuunsie
knaccuukanuu MyTaruu (o  (akTopaM, BBI3BIBAIOIIMM MYTAalldH, 10 pa3Mepam
CErMEHTOB, IOJABEPracMbIX MYTalUsAM, [10 BIUSHHUIO Ha SKCIIPECCUIO T€HOB).

OCHOBHBIE UCTOYHUKHM MYTalMil — OIIMOKM PEIIMKALMM U MyTareHHbIE BO3/EHCTBHSL.
OHJIOr€HHbIE MYTareHbl.

[Tpsamas penapanuss TUMHHOBBIX AMMEPOB ((oTOopeakTHBaLKs) U METUIMPOBAHHOIO
ryaHUHa.

Base excision repair (BER): Beipe3anre ocHoBaHMiA. | JTMKO3HIa3bI.

Nucleotide excision repair (NER): Beipe3anue (3KCIM3HsI) MOBPEXKICHHBIX HYKJICOTHIOB.
Kommiiekc pepMEHTOB, OCYIIECTBISIONUX IKCIU3UOHHYIO PENapaLuio.

Mismatch repair (MMR): Mexanus3m penapanuu HECIIaApEeHHBIX HYKICOTHIOB. BwiOop
penapupyemoit nutu JTHK.

[ToctperunkaruBHas (pexkomOuHaimonHas) penapanus: Ctpykrypa Xosumaes, oOMeH
OJIHOLIENIOYEUHBIMHU Y4aCTKaMu, pojib Oeska RecA.

SOS-pemapanus. Cpoiicta JIHK monumepas, yaactByrommx B SOS-penapanuu (JJHK-
MyTa3bl) y IpoKapuoTa W 3ykapwoT. IlpencraBneHue o0 “amanTHBHBIX MyTalusax’ y
OaxkTepuil.

PHK-nonumepasa mpokapuor, ee CyObeAMHHYHas CTpykTypa. OcoOeHHoCcTH
IPOCTPAHCTBEHHOU CTPYKTYphL. PazHooOpasue curma-(hakropos.

ITpoMOTOpPBI TEHOB IPOKAPUOT, UX CTPYKTYPHBIE DJIEMEHTBHI.

Craguum  TpaHCKpUIIUMOHHOrO LuMkia. MHunumanus, oOpa3oBaHHe  “OTKPBITOTO
KOMIUIEKCA”, 3JIOHrauusi W TEpMUHALMSA TPAHCKPUNLUU. MexXxaHu3Mbl TEepMHUHALM
TPAHCKPUIILIUH.

HerartuBHas 1 nO3UTUBHAS PEryssalus MHULMALMKA TPAHCKPUINILUU. JIaKTO3HBII ONEpoH.
CAP-6enoxk.

Perynsanus Ha ypoBHE TepMHMHALMM TPAaHCKPUILMM - AaTTeHroauus. Perymsus
AKCHPECCHH TPUNTO(HAHOBOTO ONEPOHA.

AnTtuTepMuHanus Ha npuMepe OenkoB N u Q ¢ara namOaa. Peryssiuys TpaHCKpUIIMY B
pa3BuTHH (hara asIMOaa.

[TpyHIMIIBI ayTOr€HHOM PETYJALMM W KOONEPAaTUBHOCTH HAa IPUMEPE PETYISILMU
AKCIIpeccuu penpeccopa dara Jissmoa.

Perynsuust Tpanckpunuuu Ha npumepe T-ueTHBIX (aroB — MmojaBieHUE TPAHCKPUIILIUH
KJIETOYHOTO F€HOMa, TP TPYMIIbI (paroBbIX T€HOB: PAHHUE, CPEIHUE, TO3HHE.
“Pubonepexitouatenu’” U ux pasHoodpasue. [lonstue 006 anramepax, SELEX.
Crpykrypa TPHK. AxTHuBanus amuHokuciaot u odpasoanue amuHoanuna-TPHK.
Amunoanmi-TPHK-cunTeTa3b1. AKTUBHBIE IIEHTPBI CUHTETA3 U UX CHEUU(UIHOCTb.
I'enetndeckuit kozx. OOmME CBOWCTBA TEHETMYECKOTO Kopaa. [pyrmoBble CBOWMCTBa
TEHETUYECKOTO KOJa.

['unoTe3bl NPOUCXOKICHHS TEHETHYECKOT 0 KO/a.

'mnmoreza @. Kpuka O HEOJHO3HAYHOM B3aUMOJEHCTBUU IEPBOIO IOJOKEHUS
AHTUKOJIOHA C TPETHUM IOJIOKEHHUEM KoioHa (1966).

OTKIIOHEHNS OT YHUBEPCAIBHOCTA FEHETUUECKOTO KOJIa B MUTOXOHIPUAX U Y HEKOTOPBIX
OaxkTepuil U MPOCTEUIINX FYKAPUOT.

ITpoueccunr PHK. KenupoBanue, CrulalicMHI M IOJIMAJECHWINPOBAHNE TPAHCKPUIITOB,
CHUHTE3UpyeMbIX nosmumepazon II.

Mexanusmbl crutaiicudra. Ponp  manbix  saepusix PHK u  GenkoBbix  (hakTopos.
Cmnaiicocoma.

ATBTEpHAaTUBHBIN CIUIANCUHT, IPUMEDPBI.

Cornpsixenne TpaHCKpunuuy, crutaicuira u tpaicnopra PHK u3 sapa B nuromasmy.
TpaHc-crutaiicuHr, ero pacnpocrpanenue. “Camocmiaicusr’. UHTpoHs! rpynm 1 u 2.
Crpykrypa pudocom. Jlokanuzamust pudocom B KJIETKE.

Crpyxrypa pubocomusix PHK. Bropuunas crpykrypa. Tpetuunas cTpykrypa.



Caint Nol —>

Cant No5

48. DULUKI TPaHCIALMK: WHULMALKS, dJIOHTanus U TepmuHaius. [lomupubdocoma.

49. DyoHTaMs TPAHCIIANA

50. Tpancnentuaanus. Xumus peakiun. [lentuaun-TpancdepasHbiii HEHT.

51. Tpancnokanus: Yyactue pakropa snonranuu EF2 (EF-G) ¢ I'TO.

52. Unnnmanust TpaHcisuuu y mnpokapuor: DyHKIMOHAIbHOE Ha3HAuYCHHE WHHIIMAIUIH
TPaHCIALUU. YYaCTHUKY MPOLIECCa NHULUALIMY.

53. TepmuHanuus TpaHciasuuu: TepMUHUPYIOIIHE KOJIOHBI. benkoBbie (hakTOpsl TEPMHUHAILTUH
IIPOKAPUOT U DYKAPHUOT.

IIpumep 3K3aMeHANMOHHOI0 OMJIeTA (C TEOPETHYECKON YACThIO U 32/1a4aMM )

Bujaer Nel

Permmkanms JIHK y  OGaxtepumii. Ilommmepaspl, yd4acTBylOIME€ B  PEIUIMKALWH,
XapaKTepUCTUKAa WX (pepMeHTaTUBHBIX akTUBHOCTeH. TouHocTh Bocnpowm3Benenus JIHK.
Ponp crepuueckux B3aumoneucTBuM Mexay mnapamu ocHoBanuid JIHK npu permkanuu.
[Tomumepaser I, 11 m III E.coli. CyOwenunuunsiii coctaB mosmmepasbl III. Tlonstue o
npoueccuBHocT JJHK nonmmepas.

Bujaer No2

DJoHraIys TPAHCIALNY - TpaHcnenTuaanus. XuMmus peakiuu. [lentuami-TpancdepasHblii
LEHTP.

Bujaer No3

Craauu TpaHCKPHUITIIMOHHOTO ITMKIIa. HuInanms, oOpa3oBaHue “OTKPBITOrO KOMILIEKca”,
AJIOHTAIMA U TEPMUHAIUS TPAHCKPUTIIIMK. MeXaHU3Mbl TepMHUHAIUS TPAHCKPHUIIIUH.

3agauu Kk OmJiery

1.

Bam HEoO0XOaMMO COCTaBUTh PECTPUKLMOHHYIO KapTy IUIa3MHAbI (KOJIbLIEBAas MOJIEKYJia
JHK) mmunoit 2800 map HykineoTHI0B. PecTpukrazpl — Ki1acc 3HJOHYKIIEa3, KOTOpHIE
cnocobns! pacuiemsith JJHK B calite co cTporo ompeneneHHONl MOocCaen0BaTeNbHOCTHIO
HYKJIEOTH10B. Kak/plil BUJI peCTPUKTa3 y3HAeT CBOW YHHUKAJIbHBIN CalT paciuervieHus. s
NPOBEJCHUS aHajdu3a paCHOJIOKEHUS TAaKUX CHEHU(PUUYECKHX PECTPUKTHBIX CaWTOB B
wia3Mujie Bel HHKyOHUpyeTe ee ¢ TpeMsl pa3IMyHbIMU CMECSIMU PECTPUKTa3: 1) pecTpUKTa3bl
BamHI u Hindlll; 2) pectpukrazst BamHI u EcoRI; 3) pecrpukraszet ECORI u Hindlll. Ha
pPHUCYHKE HIDKE MpHUBEJIEHBI KapTa MIa3Muibl (cieBa), Ha KOTOPOU CTpeiaKaMu 00O3HAYEeHbI
pectpukTHbie caiTel st GepmentoB BamHI, EcoRl u Hindlll (uudpamu o6o3HaueHsI
paccTosHUsA B Mapax HYKJIEOTHIOB OT TOYKHM Hayaja pelIMKaluu), U pe3yibTaThl
pasfeneHus (parMeHTOB IUIa3MuUIbl (crpaBa), NOJYy4YUBIIUXCS Mpu oOpaboTke €€
peCTpUKTa3aMu, METOJIOM JIEKTpo(dopesa B arapo3HOM Tejie.

Mapkep BamHI BamHI EcoRI
ASVH
0 dparmeHToB + + +
1600 n.H.
200
2400 1400 n.H.
\ CaiiT No2
1200 A.H. | =—— F—
Mnasmupaa 1000 n.H.
2800 nap Caint No3
HYKNeoTua0B 800 n.H.
(n.H.) 800
600 n.H.
/ 400 n.H.




Ha ocHoBaHHMM MOJy4E€HHBIX PE3YJIbTATOB OMPENEIUTE PACIONIOKEHUE PECTPUKTHBIX CAWTOB B
mIa3Muie Uil KaKI0TO BUJIa PECTpPHUKTa3. B nucTe nis OTBETOB 3amMIIMTE, KAKOMY HOMEPY
caiiTa, Kakasi peCTpUKTa3a COOTBETCTBYET.

Caiit Ne 1 2 3 4 5

Pectpukrasza

2. Huxke npuBeleHbl XapaKTEPUCTHKH, KacaOIIMecss OCYIIECTBJIEHUsI TMPOLECCOB
TPAHCKPHUIIIUU, TPOIECCMHIa M TPaHcJaauuu. Bam He00X0AUMO pelMTh IJIA KaKOH
rpynnbl OpraHu3MoB HauboJiee MOAXOAAT JAHHbIE XapaKTePUCTUKM: Npokapuotsl (01),
sykapuotbl (02), o0e rpynnsi (03). OTBeTbl BHecHTEe B Ta0JHMIly B JHCTE OTBETOB,
yKa3aB HANPOTHB OYKBbI COOTBETCTBYIOIINH IU(POBOI KO/I.

A)
B)

C)
D)

E)

F)
G)
H)
1)

Opnna PHK-nnonumepasa karanusupyet cuntes Tpex tunos PHK (MPHK, TPHK, pPHK).
[Tpucoenunenne PHK-nonumepassl k mpomotopy TpedyeT Habopa 6eKOB, Ha3bIBAEMbBIX
o0mMMu (hpaKkTopaMu TPAHCKPHUIIIUH, KOTOPBIC JOJKHBI OBITh TIPUCOCTNHEHBI K
IIPOMOTOPY A0 Hayaya TPAHCKPHUIILIUH.

CTpyKTypbl€ T€Hbl HE 00BEUHEHBI B OTIEPOHBI.

B mpoueccunare MPHK k 5'-koHiy 1o6aBinsieTcss METHIITYaHUHOBBIN KA1 U K 3'-KOHILY
noyin-A XBOCT.

BOABIIMHCTBO CTPYKTYPHBIX T€HOB COAEPKUT UHTPOHBI, KOTOPHIE BBIPE3aI0TCA B
pe3yJibTaTe CIUIaCHHTA MEPE] TPAHCIISIIUECH.

Cunre3 Oenka HAYMHAETCS elle 10 OKOHYAHUS TPAHCKPUIILIUH.

CuHre3 Oenka Bcerjja HAaUMHACTCSI Ha CBOOOIHBIX pUOOCOMAxX B ITUTOILIIA3ME.

VYposens aerpaganuu MPHK perynupyercst BHEKJIETOUHBIMH CUTHAJIAMHU.

Pubocoma y3naet nocnenoBarenbHocTh [laitna-Jlanerapao na 5 -konne MPHK u
MHULIUUPYET HA HEW TPAHCISLUIO.

Xapakrepuctuka | A B C D E F G H I

Kon




4. Kputepuu OleHUBAHUSA

OrneHka

bamer

Kpurepuu

OTJINYHO

10

BricTaBnsiercss  CTyleHTy, IOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTH3UpPOBaHHbIE, INIyOOKHE
3HaHHMA y4eOHOM mIporpamMmbl  JHUCLUIUIMHBI,
IIPOSBIAIOIEMY HMHTEPEC K JAHHOW NpPEeAMETHON
o0nacTv,  IPOAEMOHCTPUPOBABILIEMY  YMEHHUE
YBEPEHHO M TBOPYECKM IPUMEHATh MX Ha
[IPAaKTUKE IIPU pEUICHUH KOHKPETHBIX 3ajad,
cBOOOJIHOE U MPABUIIBHOE OOOCHOBAHUE MPUHATHIX
peLIeHU.

BeicTaBisiercs  CTyACHTY, IIOKa3aBIIEMY
BCECTOPOHHME, CHCTEMAaTU3UPOBAHHbBIE, TIyOOKHE
3HaHUS YYeOHOH MPOrpaMMbl AMCUUIUIMHBI U
YMEHHUE YBEPEHHO IPUMEHSATh UX HA MPAKTUKE MPU
pelIeHNH KOHKPETHBIX 3aJady, CBOOOJHOE U
MPaBUJIBHOE OOOCHOBAHUE MPUHATHIX PELICHHH.

BeicTaBisiercs  CTyACHTY,  IIOKa3aBIIEMY
BCECTOPOHHME, CHCTEMaTU3UPOBAHHbIE, TIyOOKHe
3HaHUS Y4eOHOH MporpaMMmbl JAUCHUIUIMHBL U
YMEHHUE YBEPEHHO IIPUMEHATh X HA MPAKTUKE IpU
pelUICHMH  KOHKPETHBIX  3a4a4d, I[PaBUIBHOE
000CHOBAaHHE MPHUHATHIX PEIICHUN, C HEKOTOPHIMU
HEJOYETaMH.

XOpOIIO

BeicraBisiercss CTYIEHTY, €ClIM OH TBEPHO
3HaeT Marepuall, TpPaMOTHO U IO CYIIECTBY
U3JIaraeT €ro, yMeeT IPHUMEHATH IOJTY4YCHHbIE
3HAaHUS HA MPAKTHUKE, HO HEJJOCTaTOYHO I'PaMOTHO
00OCHOBBIBAET MOJTyYEHHBIE PE3YIIbTATHI.

BricTaBnsercss CTyIeHTy, €ClId OH TBEpAO
3HaeT Marepuaig, TPaMOTHO M 1O CYIIECTBY
M3JIaraeT €ero, yMeeT IPUMEHATHh IOJIyYCHHbIE
3HAHMS Ha MPAKTUKE, HO JOMYCKAEeT B OTBETE WJIH B
pELIeHUH 33]1a4 HEKOTOPbIE HETOYHOCTH.

BricraBnsercs CTYACHTY, €ClIn OH B
OCHOBHOM 3HACT MaTrcepuajl, TIpaMOTHO U IIO
CymIeCTBy H3jaract €ro, YyMeCcT JMPUMCHATH
MOJIYYCHHBIC 3HAHUWA HA IIPAKTUKE, HO OOITYCKACT B
OTBCTEC WJIM B PCIICHHM 3aJa4 JOCTAaTOYHO
0OJIBIIIOE KOJIMYECTBO HETOYHOCTEHA.

YAOBJICTBOPUTCIBHO

BeicTaBisiercss  CTyACHTY,  IOKa3aBIIEMY
(dbparMeHTapHBbIH, pa3pO3HEHHBIN XapakTep
3HaHUH, HEJ0CTATOYHO NIPaBUJIbHBIE
bopMynupoBKH 0a30BBIX MOHATHH, HapyIICHUS
JIOTUYECKON ITIOCJIEIOBATEIbHOCTH B W3JI0KEHUHU
MIPOrPaMMHOTO MaTepuajia, HO IIpU 3STOM OH
OCBOWJI OCHOBHBIE pa3fielibl yueOHOH IMpOorpaMMsl,




HEOOXOAUMBIC Il JaJbHEHIIero oOydeHus, u
MOKET HpI/IMeH}ITL HOJ'Iy‘-IeHHBIC 3HAHUA 10
o0pa3ily B CTaHAapTHOMW CUTYAIIHH.

3 BricTaBnsiercss  CTyAEHTY, IIOKa3aBLIEMY
(dparMeHTapHbIi, pa3po3HEHHBIH XapaxkTep
3HaHUH, JIOITyCKAKoLIEMY OLIMOKHU B

dbopMynupoBkax ©0a30BbIX MOHATUH, HaAPYIICHUS
JIOTUYECKOW TMOCJIEIOBATEIbHOCTH B H3JI0KEHUU
IpPOrpaMMHOT0  Marepuana, ci1abo  BiajeeT
OCHOBHBIMH  paszjiellaMd y4eOHOH MporpaMmel,
HEOOXOUMBIMU JUIsl JlaibHeHero oOydyeHus u ¢
TPYIOM NPUMEHSET IMOJIYYEHHBbIC 3HAHUS JAXKE B
CTaHJAPTHOW CUTYyallUH.

2 BeicTaBnsieTcst CTyi€HTY, KOTOPBIl HE 3HAET
OoJbIlIel YacCTH OCHOBHOI'O COJEpKaHUS y4eOHOM
NpOrpaMMbl  JUCHUIUIMHBL, JIONyCKAaeT TIpyoOble
omnOKH B (POPMYIUPOBKAX OCHOBHBIX NMPHHIIAIIOB
U HE yMEeT MWCIOJIb30BaTh IIOJIyYCHHBIC 3HAHHS
IIPU PEUICHUN THITOBBIX 3a]1a4.

HCYAOBJICTBOPUTECIILHO

1 BeicraBisieTcsi CTyICHTY, KOTOPBI HE 3HAET
OCHOBHOTO COJEpXaHHUsl y4eOHOM IporpaMMbl
JCIUIUTMHBL, JIOIyCKaeT TpyoOeiinre OomuOKd B
dbopMympoBKax 0a30BbIX MOHATHH JTUCITUTUIMHEI 1
BOOOIIlE HE WMEET HABBIKOB PEIICHUS THIIOBBIX
MPaKTUYECKHX 3a/1a4.

5. Meroanueckne MaTepuajbl, oONpee/sOlIMe NpouUelypPbl OLEHHWBAHUS 3HAHMM,
YMeHHii, HABBIKOB U (MJIM) ONbITA AeSAITeIbHOCTH.

[Ipu npoBeneHuM sK3aMeHa oOydarolleMycsi HpeAocTaBiseTcss He MeHee 60 MHHYT Ha
noArotoBky. Ompoc mo Owiery M OTBETbl HA JIONOJHUTENIbHBIE BONPOCHl HE JOJKEH
IpeBbINIaTh JBYX aCTPOHOMHMYECKHMX 4YacoB. [lo 3aBepiieHMHM OTBEIEHHOIO Ha OIpPOC
BPEMEHM, SK3aMEHATOp JOJDKEH BBICTAaBUTh OOydarolleMycs OLEHKY B COOTBETCTBUU C
BBILIETIPUBEIEHHBIMU KPUTEPUSMHU.




