ITPOI'PAMMA BCTYIIUTEJIbHOI'O UCIIBITAHUMA 110 BUOTEXHOJIOI'MM JIA
MNOCTYHAIOIIUX B MATUCTPATYPY IUIsd KOHKYPCHBIX I'PYIIII ®BM®

Perinament

BerynurensHoe ucnbiTaHMe  OydeT COCTOSATh K3 YCTHOIO JK3aME€Ha I10  BOIIPOCAM,
NPEJCTAaBICHHBIM HIDKE IO COOTBETCTBYIOIIMM KadeIpaM M IMporpamMMmaM, YKa3aHHBIM IO

Ha3BaHHEM OJIOKOB.

BJIOK 1: BUIOXUMUA
nsa ecex npoepamm, Kpome npocpamm Kagheopvl UHHOBAYUOHHOU PAPMAYEBMUKU, MEOUYUHCKOLL
MEeXHUKU U OUOMeXHON02UU, Kpome npocpammbvl Monekyisapras eeHemuka u OUOmexHoI02us.
CeNbCKOXO03AUCMBEHHBIX PACMEeHUl

1. buorennslii UKI a30Ta. A30T(UKCAIMS U PEAYKLINS OKUCICHHBIX (hOpM a3oTa.
2. CtpoeHue U CBOMCTBAa aMUHOKHCIIOT, KAYECTBEHHBIE PEAKITMN HA aMUHOKUCIIOTHL. IOHHBIS
CBOMCTBAa aMMHOKHCJIOT, PABHOBECHE B BOJHBIX PACTBOpaxX Ha MPUMEPE aMUHOKHCIIOT.

3. Knaccuduxanus ¢pepMeHTOB, HCTOPUS pa3BUTHUS YUCHUS O (PepMEHTAX.

4. CBs3p MEXIy AaMHHOKHCIOTaMU M KETOKHUCIOTaMu. Peakiuu mnepeaMUHUPOBAHMS.
[Tupunokcanb-3aBUCUMbIE (EPMEHTHI.

5. CtpykTypa, CBOMCTBA U CUHTE3 KOPEPMEHTOB.

6. Buramunbl u KoakTophl. Pob B KATATUTHYECKUX PEAKLIUAX, MOJICKYIISIPHBIE MEXaHU3MBI

KaTaJIMTUYECKUX PEaKLIUH.

7. buoxumus BaxHbIX BHyTpukieTouHblx mnpouneccos (LTK, HIID, raukonus,
IJIFOKOHEOTr'€He3, TpaHC(POPMALMU AMUHOKHCIIOT, TENTHIOB U T.11.)

8. Lluki MOYEBHHBI U €TO CBS3b C IIUKJIOM TPUKAPOOHOBBIX KUCIIOT.

9. OOMeH MypUHOB U MUPUMHUINHOB.

10. Cunte3  HykneotnoB. CTpyKTypHBIE aHaJOTH  HYKJICOTHIOB Kak  CpeACTBa
aHTUMEeTa0O0JINYeCKOl Tepanuu.

11. O6MmeH riryTaMuHa U rIyTamara Kak KJI4eBbIX KOMIIOHEHTOB a30TUCTOr0 0OMeHa.

12. OcHOBHBIE KOMITIOHEHTHI OMOIOTHYeCKHX MeMOpaH. JIMMHIbI, MX KIacChl.

13. ®ochonunuel, TPOU3BOIHBIE CTEPHHA, CHUHTOIUIHIBI, epeOpO3Uabl, TAaHTIHO3U/IbI,
W30IIPEHOUIBI.

14. buonorudyecku axkTHUBHBIE MPOU3BOJHBIE cTepuHA. CTEpOUJIHBIE TOPMOHBI, KEITYHbIE
KHCJIOTHI.

15. Buasl KI€TOYHBIX MEMOpaH M UX JUIUIHBIA COCTaB. YIbTPACTPYKTypa MEMOpaHBI.

16. MemOpaHHbIe O€IKH U UX MOIU(PUKALIIH.

17. CtpykTypa KieTouHol creHkH O0akrepuil. CTpoeHne 6akTepuaabHOU MEMOpPaHBI.

18. Bupycsl: ctpoenue, G yHKIHMH, MEXaHU3MBbI IEHCTBHS. bronornyeckie MUIIeHH B Tepanuu
BUPYCHBIX 3a0oneBanuil (Helipamunuaasza, NS5B, NS5A, RNP, nonnsie kanansl, [T, OT,
Tonou3omepasa, renukasa, CBP)

19. I'MMKOTIPOTENHBI KaK MOJIEKYJIBI OMOJIOTHYeCKOr crenrduarocTr. ['pynmsl KpoBy.

20. nTerpanbHble U MOBEPXHOCTHBIE MeMOpaHHble Oeski. MexaHH3Mbl acCOolaluu OEIKOB
¢ MeMOpanamu. KoBajneHTHble W HEKOBAJEHTHbIE B3aUMOJCHCTBUS OENKOB H
Mo upUKaTOpOB. OCHOBHBIE CTPYKTYPBl MEMOPAaHHBIX OEJIKOB.

21. Jlumoniporenssl. [locTTpaHCIAIIMOHABIE MOTUGBUKAIINH OSITKOB.

22. ®uzuka OuoMOTrMUECKMX MeMOpaH. ACHUMMETpHUS JIMOUAHOTO cocTaBa U eé
OuoJ0orn4ecKuii cMpIci. Acconuanus MeMOpaHHBIX CTPYKTYpP, MEMOpaHHbIE padThI.

23. B3aumoneiictBre MeMOpaH U IIUTOCKeNeTa. DHAOIMTO3, €T0 MEXaHU3MBI.

24. Monexymbl Ki1eTouHoi aare3uu. CeNeKTHHBI, TAJICKTHHBI.

25. O6neruénnas nuddy3us 1 aKTUBHBINA TPAHCTIOPT Yepe3 MEMOpaHHI.
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HonHble KaHaNbI, UX CTPOCHHUE U (QYHKIUH.

OcHOBHBIE MEXaHU3MBI TPAHCIIOPTA Yepe3 MeMOpaHbl: CUMIIOPT, AHTUIIOPT, YHUTIOPT.
Hatpwuii-xanueBblit Hacoc: CTpOSHUE U OMOJOTHUYECKUA CMBIC]T.

ABC-tpancniopT€pbl 1 TPAaHCIIOPT Pa3IMYHBIX TPYII BEIIECTB B KICTKU M HAPYKY.
['opmoHBI: KIaccuduUKalus, CUHTE3, MEXaHU3MBbI AeicTBus. [lenTunneie U cTepouaHbIE
TOPMOHBI.

Membpannsbie peuentopbl. OCHOBHBIE CTPYKTYPbI U MEXaHU3MBbI ICHCTBUSI.
dochopmmpoBanue/nepochopunupoBanne OENKOB Kak METOJ Peryisuu oOMeHa.
CurHanbHble TPOTEUHKUHA3BI U IpoTerH(pochaTasbl.

Mexanu3Mm nepefayd u yCHJICHHs CUTHajla uepe3 compsbkeHue penenrtopa ¢ G-Oenkom.
[{uknuyeckne HyKI€OTUIbl KaK BTOPHUHbBIE MECCEHIKEPHI.

ComnpsixeHnre 0eTKOB B KacKajibl. POJIb CUTHAIMHTA B OHKOT€HE3E.

MemOpaHbl Kak HICTOYHUK BTOPUYHBIX MECCEH/IKEPOB.

[TporennknHaza A, €€ poib B KJIETKE.

Perumukanus JIHK. ITonrmepasnas nennas peakius U €€ NpuMeHEHUe.

BosnukHoBeHHE OMO3IEKTpUYEeCTBa. BHOXUMIS HEPBHOTO MPOBECHUS.

Crtpykrypa u ¢yHkuuu cuHarncoB. CHHTe3 W OOpaTHBIN 3aXBaT HEWPOMEIMATOPOB, UX
OCHOBHBI€ KJIACCHI ¥ TPYIIIBI MO aKTUBHOCTH. [lepeaua HEpBHOTO UMITYJIbCA.

CTpyKTypa MBIILIEYHOHN KJIETKH. MBIIIIeuHOE COKpalieHre. AKTHH-MUO3UHOBBIN KOMIUIEKC
U ero )epMEHTATUBHAS aKTUBHOCTb.

Jlureparypa:
Harnsoaas ouoxumust. Koneman 4., Pém K.-I'. M.: Mup, 2000. - 469 c.;
buoxumuueckue OCHOBBI KH3HEACITENLHOCTH YeNoBeKa: YueOHoe mocodue Juis
cTyneHToB By30B. Kyry3osa, H. M., ®ununnosuy, 0. b., Kounues, A. C. M.: Bnanoc,
2005. — 406 c.;
buoxumust: Yuebnuk mis By30B, [log pea. E.C. Cesepuna., M.: I'sorap-Menua, 2003. -
779 c.;
OcHoBbl Ouoxumuu Jlennnmkepa. B 3 tomax. IpBua Henbcon, Maitkn Koke, bunowm.
JlaGopatopus 3Hanuit 2014. -640 c.

BJIOK 2: MOJIEKVYJISIPHA I BUOJIOT' A

s npoepamm kagedpovl pusuxo-xumuueckol OuoLocUU U OUOMEXHONOSUU,; KAPeOpbl
MOLEKYJISIPHOU U KNeMOUHOU OUON02UU,; KADeOPbl MONEKYIAPHOU U MPAHCIAYUOHHOU MEOUYUHDBL

1.

Crpykrypa JHK n mexanusm HacneactBeHHocTH. Hexanonumueckue ctpyktypsl JJHK.
[unepxpomusiii 3¢dext. Cynepenupanuzanusi KOJbIEBbIX TeHoMOB U Tiazmuia. JIHK,
XPOMOCOMBI M KJIeTOUHbIN IuKII. YnakoBka JIHK B XpoMaTHHOBOE BOJIOKHO Y 9yKapHOT.
VY eTpoicTBO HYKIIEOCOMBI. | HICTOHOBBIN KO/,

Permukarnus JIHK. Tlonmmepasbl, ydacTByIOIIHE B pEIIMKAIUU, WX (hepMEeHTAaTHBHAS
aKTUBHOCTH. PenmnkanuoHHas BUJIKA U €€ KOMIIOHEHTHl. Torosoruueckue mpoosieMbl
PEIUIMKALUY KOJIBLIEBBIX U JINHEUHBIX T€HOMOB.

Knaccudukanmst mospexaenuit JIHK wu  wmexanm3smbl ux koppekuuu. bomesHu,
oOycroBieHHble Aedexkramu penapanuu. [Ipumenenne JJHK-moBpexnaommx areHToB B
MeaunuHe. Peaknus kietok Ha aByxuenouedynsie pa3pbiBel B JIHK. Merog TUNEL.
['omonornuynas pexomounanus JJHK u ee Ouonornueckue gpynkuuu. KoHcepBarupHas
canT-cnenupuueckas pekomOuHanus. KusHeHHBIM UK ¢dara A. OCHOBHBIE KJIacChHI
MOOWJIBHBIX F'eHeTHYECKUX 311eMeHTOB. Alu 1 Bl noBTopsl. OcoO0eHHOCTH peKOMOUHAINH
pu 00pa30BaHUU T€HOB UMMYHOTJIOOYJIMHOB U PELIENTOPOB T-KIIETOK.

Hcnonp3oBanne MexanusmoB penapanuu JJHK s pegaktupoBanus reHoMoB. CucTeMsl
pecTpuKIMU-MoAu(UKAIMKM, UX Ha3HaYeHHe y OakTepuil M HCIOIb30BaHHE B T'€HHOMN
WHXECHEPUH.
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TexHomorun pegakTupoBaHusi TeHoma: HUHKOBbIE manbibl, TALEN Oenku, CRISPR.
Hasnauenue cucremsr CRISPR/Cas y Gakrepwii.

Tpanckpunuus JHK, cynepcnupanbHbie BUTKM W HykJeocoMbl. Ctpykrypa PHK-
nosnmepasbl. CTaiuy TPaHCKPUIIIMOHHOTO [IUKJIA U MPUHIIUIIBI PETYIALUHA. ATTEHIOAIUS
Tpanckpunuuu. O01ue YepThl U OTIIMYUS TPAHCKPUIIIIUHN Y OaKTepUl U y SyKapuoT.
OcHoBHble MexaHu3Mbl IpoueccuHra MPHK: ksnupoBanue, nosiMageHWIMPOBAaHUE U
CIUIaliCUHT UHTPOHOB. COBPEMEHHBIE MPECTABICHUS O MEXaHU3MAaX CIUIANCUHTA.
CoBpeMeHHBIE TPEACTaBICHUsI 00 YCTpOWcTBE, (PYHKIMOHUPOBAHUH WU IBOJIOIUOHHON
UCTOPUU pUOOCOMBI DYKApUOT.

I'enetnueckuii xon. Pamku cuuteiBanus. Ctpykrypa u ¢ynkuuun TPHK. Ammuoanm-
TPHK-cunTeTa3sl.

WMuannmanus TpaHCIsIIuu: o01e MeXaHu3Mbl 1 OCOOCHHOCTH Y MPOKAPHOT U 3YKapHUOT.
PHK-cTpykTypsl, perynupytomue 3GPeKTUBHOCTh TPAHCISAINUNA. DIOHTAIIMOHHBIN ITUKIL.
TepMmuHaIus TpaHCISIIUH.

OcCHOBHbBIE TPHUHILMIIBI PErYJSIUN TpaHCHSIIUU. DONAUHT OENKOB U UX MPOIECCHUHT.
[Toctrpancisunonnas Moaudukanus o6emxo. [lentuaaas cBs3b. [lepBudnas, BropudHasi,
TpeTUYHasi CTPyKTypa Oenka.

OcHOBHbBIE TMPEACTABICHUS O CTPOCHUM OJYKapuoTHyecKor kieTku. HasHauenue
KJIETOYHBIX opraHeiul. MuTo3 u ero ¢asbl. KineTouHslil 1K, CTaIuu KIETOYHOTO [IUKJIA.
JuddepeHnnpoBka KIETOK.

Perynstopusie ywdactku B reHome: mpomoTop, TATA-Ookc, sHxaHcep, caijeHcep,
uHCynsaTop. PasHooOpasue u pynkumm kopoTkux Oenok-Hekoaupyrommx PHK. PHK-
unrepdepenius. buonornueckas pons PHK-unTepdepenmuun. siRNA. IlpuknagHoe
ucnonb3oBanue PHK-unTepdepenm

[Tpunnun nomumepasHo-nienHoi peakuuu. [P B peansnom Bpemenu. I[P ¢ oOpatHoi
TPAHCKPUIILIHEH.

Mertonsl cexkBenupoBanus JJHK. CekBenupoBanue no Cenrepy. CeKBEeHUPOBaHHE HOBOT'O
ITOKOJICHMUS.

Jlureparypa:
AnbGeprc b., bpeit 1. u np. MonexynspHast Ononorus kietku. Tom 1 -3;
buoxumus yenoseka: [Yue6.]: B 2 1. / P. Mappu, . I'pennep, I1. Meiiec, B. Poxyamni;
Ilep. ¢ anrn. k. ¢.-m. H. B. B. bopucosa u E. B. Jlaitnuuenxo Ilog pen. n. x. H. JI. M.
I'mnonmana. — M.: Mup, 2004.

BJIOK 3: BBIUMCJIIMTEJIBHA ST BUOJIOT A
ns npoepamm kaghedpwl buoungopmamuxu u cucmemHou ouoio2ul

Teopun BeposiTHOCTEN: Y CcI0BHBIE BEpOSATHOCTU. ONpeiesieHne YCIOBHON BEPOSITHOCTH,
¢dbopMyia oaHOU BeposSITHOCTH, (popmyna baiteca. HezaBucuMocTs coObITHIA.

Teopus  BeposatHocteil:  CnywaiiHas — BenMuMHA,  (QYHKOUS — pacHpeaeeHHUs.
Marematuueckoe 0XHIaHuE, TUCTIEPCHSI, KOPPETSLHs, KOBapUallui, UX CBOWCTBA.
Teopuss BeposiTHOcTel: OCHOBHBIE TEOpEMBl Teopuu BeposiTHOocTel. HepaBeHCTBO
YeoOrrmena. 3akoH Oonpimx ynceln. [{eHTpanpHas mpeaenbHas Teopema.

Teopuss BepostHocTel: Pacnpenenenus. CTaHaapTHbIE IUCKPETHBIE M HENPEPHIBHBIE
pacnpezeneHus, UX MaTeMaTHYeCKUe 0KUIaHus, TUCIIEPCUU U CBOMCTBA (OMHOMHUAIBHOE,
paBHOMEPHOE, HOPMAJIBHOE, IIyaCCOHOBCKOE, II0KA3aTEIbHOE, FEOMETPUUECKOE).

Teopus BepositHOcTel: [lonsaTre 0 enn MapkoBa. CTallmOHapHOE COCTOSIHUE.
[TporpamMupoBaHue, aaropuTMbl U aHaIU3 JaHHBIX. [IpocTeiine KOHCTPYKIMU S3bIKa
nporpaMMupoBanus. L{ukiel, BeTBICHUS, pEKypCHs.

OcuHoBuble koMauabl UNIX.

[TporpamMupoBaHue U AITOPUTMBI: JBOMYHBIN MOMCK U JAEPEBbS MOUCKA. XAII-TaOIHIIbI.
[TporpammupoBanue u anroputmsl: ['padel, 06xon rpada B mMpuHY U B TITyOUHY.
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[TporpammupoBanue U anroput™bl: COPTHPOBKM, CPEIHsSI M HauXy/Ilas CI0XKHOCTb
AJITOPUTMOB.

[TporpamMupoBaHue U alropuT™Mel: PerynspHble BoIpaXeHHUs .

CraTtucTuka U aHanu3 JaHHbIX: BeiOopka, mpaBaonogodue.

Cratuctuka W aHanu3 JaHHbIX: OIeHMBaHUE MApaMEeTPOB pacHpeAeeHUH, METO.
MaKCHUMaJIbHOTO TPaBAONOI00uS.

CraTucTuka U aHanu3 JaHHbIX: JloBepUTelIbHbIE HHTEPBAIBL.

CraTtuctuka ¥ aHanu3 1aHHbIX: OCHOBHBIEC MMOHATHUS MAITMHHOTO 00y4yeHus. OTIoxKeHHas
BbIOOpKa, ee HenoctaTku. Kpocc-Bannnanus. Leave-one-out. IlepeoGydeHHOCTS.
Craructuka u ananus ganHbix: Kinacrepusauus. Anroputm K-Means. Ouenku kayectBa
KJIaCTE€pU3aLUU.

Jlureparypa:
I'nenenko b.B. Kypc treopun BepositHocteid, YPCC. M.: 2001;
I'menenxo b.B., Xunuun A.Sl. DneMeHTapHOE BBEJIEHHE B TEOpHIO BeposiTHocTel, 1970;
Kopmen T., Jleiizepcon Y., Pusect P., Illtaitn K. AnropuTmel: HOCTPOCHHUE U aHAIIU3,
n3nanue. -M. M3narensckuii oM Bunbssamc, 2005;
K.B. Boponnos. Mammmnnoe o0yuenue, kypc nekuuid. https://clck.ru/JFOR

BJIOK 4: BUIODU3UKA
st npoepamm kagedpol pusuxu Hcusvlx cucmem

TepMoauHaMuyeckue NOTEHIMAIBI. Y CIIOBUSI PABHOBECHSI TEPMOJIMHAMUYECKHX CUCTEM.
Oco0eHHOCTH CUCTEM, JAJIIEKUX OT COCTOSIHUS TEPMOJINHAMUYECKOTO PaBHOBECHSI.
Cucrema ypaBHeHMI MakcBesuia B UHTErpajibHOU U quddepennmanbHoil popmax. Tok
CMEILEHUS.

TeueHue uaeanbHOM >KUIKOCTU. YpaBHEHHE HENPEPHIBHOCTU. YpaBHEHHE bepHyiuiu.
3akoH Bs3KOTO TeueHus kuakocTu. Popmyna I[lyazeiins. Yucno PeliHonbiaca, ero
(bu3nuecKkuit CMbICI.

[TonssTue MmaTemaThyeckoil Mojaenu. 3aJadd U BO3MOXHOCTH MaT€MaTHYeCKOTro
MojenupoBaHus B Ouosoruu. IloHsATHE aeKBAaTHOCTH MOJETH pPEaTbHOMY OOBEKTY.
[TpyHIMIIBI TOCTPOEHUS MAaTEMAaTHYECKUX MO/IeIell OMOJIOTMYECKUX CUCTEM.

Perynsuus kpoBooOpatieH s Ipu U3MEHEHUAX YPOBHS aKTUBHOCTH. MHUOTreHHas peakius
beinncca. Pacnpenenenne KpoBOTOKa MEXKAY PA3IMYHBIMA OPraHAMH B IIOKOE U IIpU
MaKCUMaJIbHON aKTUBHOCTH.

Merabonuueckass Teopusi pabouerd rtumnepemun. OOopoHuUTENbHAs peakius. Poib
DHAOTENNS B PETYJSALIMA OPTaHHOTO KPOBOTOKA. MEXaHOYYBCTBUTENBHOCTh JHJIOTEIUS.
OHJ0TETNAIbHBIN TTHUKOKAJIHKC.

Crpoenne u ¢ynkuus cepaua. IlpoBojsimas cuctema cepauna. AKTUBHBIE CBOICTBa
cepala: COKpaTUMOCTb, BO30yIMMOCTb, IMPOBOAMMOCTh, pedpakTepHOCTh. [eTepo-u
roMeoMeTpuYecKas peryJssius HacocHo! (pyHKuuU cepana. 3akoH Ppanka-CrapiauHra.
bazoBbie monenu maremaruyeckuit O6uoduszuku. Mogenu Jlotku-Bonbsreppa, duri-
XproHarymo, peHoMeHoIornyeckas MoJielib CBEpThIBAHUS KPOBU.

MeToapl KaueCTBEHHOTO aHalIM3a CTAllMOHAPHBIX COCTOSIHMM, HCCIeIOBAaHUE UX
ycTouuBOCTH. JluccunaTHUBHBIE CTPYKTYpPBl B PEAKIIMOHHO-AU((Y3HOHHBIX CHCTEMAX.
HeycroitunBocts A. Triopunra. Ilouarue oudypxamuu. [loctpoenne 6udypramoHHbIX
nuarpamMM. OCHOBHBIE TOHATHUSI TEOPUHU KATacTpod.

Ctpoenue cepaedHO-cocyaucTo cuctembl. Krnaccudukamus cocynoB. Dusmveckue
3aKOHBI ABW)KEHUS KpoBH. 3akoH [lya3zeiinsa. CKopocTh M HANpsKEHUE CABUTA.
AptepuanbHoe napneHue. LleHTpanbHas perynsuus apTepUAIBHOIO  JIaBIEHUS.
BapopenenTopsl CHHOKapOTHUAHBIX M KapAnoaopTaabHOM 30H. COCyn0ABUraTENIbHBIN
LEHTP.
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Hetipon. O0uue cBeaeHus 06 ero crpykrype u GyHkuusx. CocTaBHbIC YacTH HEMpOHA:
COMa, aKCOH, JICHPUTHI, IPECHHANITHYECKOEe OKOHYaHHe. THIbl HEHPOHOB.
ABTOKOIE0aTENIbHBIC SIBJIGHUS B OHOJOTHMHM: NpPUMEPbl MaTeMAaTUYECKUX MOJeIeH.
HeoGxoaumbie ycinoBus Al BOSHUKHOBEHUS aBTOKOJICOAHUI B JaIEeKUX OT PaBHOBECHS
CUCTEMaX.

['a3o00men B nerkux. JlpixarenpHas ¢yHkmus kpoBu. Oddext bopa u  ero
buznonornueckoe 3Ha4eHUE.

MemOpanHble noreHuuanbl. YpaBHeHue HepHcra. JIOHHaHOBCKOE paBHOBECHE.
Onektpoauddysnonnoe ypaBHeHue Hepncra-Ilnanka. HWoHHBIM  TpaHcmopT B
OMOJIOTHYECKNX MeMOpaHax.

Jlureparypa:
Anb6eprc b., bpeii /. u np. MonekynsipHas 6uosorust kietku. Tom 1 -3;
Buoxumus uvenoseka: [Yue6.]: B 2 T1. / P. Mappu, . I'pennep, I1.Meiiec, B. Poxyam;
ITep. ¢ anrn. k. ¢.-m. H. B. B. bopucosa u E. B. Jlaitnuuenxo Ilox pen. n. x. H. JI. M.
['mnonmana. —M.: Mup, 2004;
®usunonorus yenoseka, [lokposckuit B.M., Kopotbko I'.®.

BJIOK 5: MOJIEKVIJISIPHASA TEHETUKA 1 BUOTEXHOJIOI' A

ﬂﬂﬂ npoepamvimol MOJZ@KyﬂﬂpH(lﬂ 2eHemuKa U OUOMEXHON02UA CENlbCKOXO3AUCHBEHHbIX pacmeﬂuﬁ
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Crpykrypa JJHK n mexannsm HacnenctseHHocTd. JJHK, XpoMOCOMBI 1 KIIETOYHBIN LUK
Vnakoska /JIHK y sykapuor.

Oco0eHHOCTH OpraHu3allMd IeHoMa 3YKapHOoT. OCHOBHBIE CTPYKTYpHBIE 3JE€MEHTHI
reHoma.

Perunkanus JIHK. Ilonumepassl, yyacTByIOLIME B peIUIMKALMM, UX (hepMEHTaTHBHAs
AaKTUBHOCTb. PeruiMkanvoHHas BUJIKAa U €€ KOMIIOHEHThI. Tomojormueckue mpoOsieMsl
pEIUINKALMY KOJIBLEBBIX U JTUHEHHBIX TEHOMOB.

Knaccudukanus nospexnaenuit JJHK n mexanusmel nx xoppekuuu. WHIynupoBaHHbIN
MyTareHes. lIpumenenne nHAyLMPOBaHHOIO MyTareHesa.

I'omonornynas pexomoOunauus JJHK u ee Ouonornueckue ¢ynkiuu. KonceparupHast
caifT-cienupuyeckas peKOMOUHAIHSL.

TexHomorun pemgakTupoBaHusi TeHoMa: NMHKOBBIE manbiibl, TALEN Oenku, CRISPR.
Hasznauenue cucrembl CRISPR/Cas y 6axtepuii.

Tpanckpunuus JJHK. Ctpykrypa PHK-nonumepassl. CTaanu TpaHCKPUIIIMOHHOTO LIMKJIA
U NOpUHLUNOBL peryiasaiuu. OOmue 4yepThl U OTIMYMS TPAHCKPUIILUHM y OakTepuil U y
JYKapHoT.

OcHoBHble MexaHu3Mbl IpoueccuHra MPHK: kanupoBaHue, nmosinageHWIMPOBAHUE U
CIUTaiCHHT UHTPOHOB. COBpEMEHHBIE MTPEICTAaBICHHUS O MEXaHU3MaxX CIUIaliCHHTa.
I'enetnueckuii koa. Pamku cunthiBanus. Ctpykrypa u ¢pyakiuu TPHK.

Wuunumanus TpaHcIsauuu: o0mMe MEXaHu3Mbl 1 OCOOEHHOCTH Y MPOKAPUOT U SyKapuoT.
PHK-cTpykTypsl, perynupyromue 3p(peKTHBHOCTb TPAHCIALMU. DIOHTAIIMOHHBIM [TUKI.
TepmuHanus TpaHCISILUH.

OCHOBHBIE TPUHIUINBI PETYIAIUN TpaHCHAUH. DONIUHT OETKOB M UX IPOLECCHHT.
[ToctTpancnsunonHas Mmoaudukanus oenxos. [lentuanas cBs3e. [lepBuynas, BropuyHasi,
TpPEeTUYHasl CTPYKTypa OesKa.

OCHOBHBIE TIPEJCTaBIEHUS O CTPOEHHHM JYKapUOTHYECKOM KieTkn. Ha3Hauenue
KJIETOYHBIX opraHesii. MuTos u ero ¢asbl. KiueTouHslii UK, CTaJAUK KJIETOYHOTO LUKJIA.
JuddepeHunpoBka KIETOK.

Perynaropusle ywactku B reHome: mnpomorop, TATA-6okc, sHXaHcep, cailieHcep,
uncynsarop. PHK-untepdepentus. [Ipuxiagnoe ucnonszoBanue PHK-unrepdepennnn
[Tpuntun nommmMepaszHoit nemHon peakiu. [P B peansrom Bpemenn. [11IP ¢ o6patHoii
TPAHCKPUIILIUEH.



15. Metoast cekBenupoBanus JJHK. CexBennpoBanue no Cenrepy. CekBeHUpOBaHUE HOBOTO
MIOKOJICHUS.

16. TexHonOrMM NOIY4YEHUS TPAHCTEHHBIX OpraHu3MoB. OCOOEHHOCTH M OTrpaHUYEHHUS
ucInoab30Banus I M-opranusmMos.

17. buounxenepust 1 6106€30MaCHOCTb.

18. IlpumeHeHrnEe OMOTEXHOIOTUYECKUX METOJIOB B CEJIEKIIUU PACTCHUH.

19. MonekynspHo-TeHeTHuecKkoe MapkupoBanue. llpunimmn. Tumbl mapkepoB. IIpumeps
IIPUMEHEHHS.

20. KnnonanbHOe MUKpPOpa3MHOKEHUE pacTeHui. [IpuHInn MeTona, UCIoIb30BaHuUE.

21. CriocoObl TONy4YeHHs] KAJUTyCHOW TKaHW, OCHOBHBIC XapaKTepUCTHKU. Mopdorenes
KaJUTyCHOW TKaHH.

22. CycnieH3UOHHbIE KynbTypbl. Meronapl nonydeHus. OcoOEHHOCTH KyJIbTUBUPOBAHMSL.
[TpakTHueckoe NpUMEHEHUE.

23. Iomunmonaus. Posb NOAUIIONANN B SBOJIOIMU U CEIEKIIHU.

24. LleHTpBI IPOUCXOXKACHUS KYJIbTYpPHBIX pacTeHui. [IpuHIUIIBI, TOJ0XKEHHBIE B OCHOBY UX
BbIJIETICHUS.

25. lNaronans. MeTo bl TOTYYEeHUS U UCTIONIb30BAaHHUE TaIlJIONIHBIX PACTCHUN.

26. UnOpununr. ['enetnueckne ©  (U3MOJIOTHYECKHE TIPOLIECCHI, HAOIIOJaeMble IPH
WHOPHIMHTE.

27.T'erepo3uc. I'eHeTnyeckue TeopuH, OOBACHsSIOIIME  sBIeHUEe. IIpakTuueckoe
HCIIOJIb30BaHUE.

28. 'enetnka mosia. XpOMOCOMHBIM MeXaHU3M ompeneneHus noja. bamancoBas Teopus
orpeneneHus nona y aApo3oduisl. [1or u momoBeie XpOMOCOMBI Yy PaCTCHH.

29. AienpHple W HeaJUIENbHBIE B3aMMOIEHCTBHS T€HOB: THIBI B3aMMOIEHCTBHIL,
MOJIEKYJISIPHbIE MEXaHU3MBI.

30. XpoMocOMHBIE MyTaluU. 3aMelleHHus M JONOJHEeHHs XpoMocoM. Ilpakrtuyeckoe
IIPUMEHEHHUE B CEJIEKIIMM PACTEHUH.

Jlureparypa:

AnbGeprc b., bpeit 1. u np. MonexynsipHas Ouonorus kierku. Tom 1 -3;

2. buoxumus genoseka: [Yue6.]: B 2 1. / P. Mappu, /1. I'pernep, I1. Metiec, B. Poxyamn,
[Tep. ¢ anrn. k. ¢.-m. H. B. B. Bopucosa u E. B. Jlaitnuyenxo Ilog pea. n. x. v. JI. M.
['maonmmana. — M.: Mup, 2004.

3. Ilyxanbckuii B.A. Beenenue B renetuxy. M.: UadppaM, 2018-2022.

=

BJIOK 6: TEXHOJIOI'MYECKOE ITPEJITPUHUMATEJIBCTBO
Lna npoepamm kageopsl uHHOBAYUOHHOU hapmayesmuru, MeOUYUHCKOU MmexHuKu
u buomexnono2uu

1. InnoBanuu B OusHece. Tumnbl npoaykToB. Tunel HHHOBaLKHK (pa3Hble moaxoabl). [IpoaykroBas
1eHHocTh. KoHnenuus panroHanbHOro nopeneHusa. KoHuenuns «30510Toi Kpyr».
2. Pa3paboTka HOBOrO mpoaykra. LlenooOpa3oBanue. MOMEHT BbIXOZa Ha pIHOK. KOHKYPEHTHI.
[Torpebutensckuit uHcaWT. ['mmoresa\rectupoBanue phiHKA. [IO3MIIMOHMPOBAHWE TOBApa.
Kactomu3amus , co-paspabotka npoaykra. O6paTHasi CBS3b OT KJIMEHTOB.
3. Mapxkerunr.Cropuremusr. Llena u nmorpebnenue. PenosurnmonupoBanue Openna. bpena.
Mapxkernnrossiii ian. Matpuna P E S T L E. Mapkerunrossle crpareruu. [lepcoHanbHbIN
OpeHIHT.
4. IloBemeHueckass 5SKOHOMHUKA. ParmumonansHbli  BeIOOp. Hamxunr. Mera-pemenus.
[TorpeOuTenbckue coxxaaeHusl.
5. OCHOBBI NIPaBOBOI OXpaHbl UHTEIEKTYaIbHON COOCTBEHHOCTH. OOBEKTH MHTEIUIEKTYaIbHON
COOCTBEHHOCTH, pPE3YyJibTaThl HMHTEJUIEKTYalIbHOW  JESATENbHOCTH, MX  KJAacCU(pUKALHUA.
N300perenue, yCIOBUS €ro IMaTeHTOCHOCOOHOCTH TpeboBaHMS K OOBEKTaM H300pETeHHUS.



[TpomsblmeHHbIH 00pasel, ycioBHs ero nateHrocnocooHocTH. Ilonesnas Mmoaens, €€ oTIn4us ot
u3zobperenus. Ilonarue mateHTHOM YHCTOTHI 0OBekTa. CTpyKTypa ONMUCaHHUA H300pETEHHS.
Copneprxanue pazzaenos onucanus. opMyina n300peTeHHsl U MOJIE3HOW MOJIENN — €€ Ha3HAYCHHE
U TIpebsBisieMble K Hell TpeboBanus. TpeboBaHue K 3asBKe Ha BbIAAYy MATECHTA.
[Tpuoputer wn300peTeHUs, MOJE3HOM MOJENH, MPOMBIIUIEHHOro o0pa3la, CpoK JelcTBus
NATEeHTHOM 3aUThl. [Ipu3Haku, uCnoabp3yemble A XapaKTEPUCTUKNU XUMUYECKUX COEAMHEHUH.
[TopsiioK ¥ OCHOBHBIE 3TAIbI 3AIIUTHl 00BEKTOB MHTEIIEKTYAIbHOMN IESTETbHOCTH.
[TpombliteHHblii  oOpasen, u300peTeHHe, ToJe3Has MOJeNb, NPOMBIIJICHHBIH o0paser,
CO3JIaHHbIE [TPU BBIIIOJHEHUH Pa0OT 110 rOCyJapCTBEHHOMY MM MYHULIMIIAIbHOMY KOHTPAKTY, 110
3akazy. Ciy>xe0HOE n300peTeHune, MpaBo Ha CIy)eOHOe N300pETeHHE.
N300perenue, co31aHnHOE TPU BBIIOJHEHUH PA0OOT 1O I0TOBOPY.
[ToHsATHE HEMaTepUabHBIX AKTMBOB M MHTEJJIEKTYaJIbHOM cOOCTBEHHOCTU. OIEHKa CTOMMOCTH
HEMAaTepUAIbHBIX AaKTUBOB M MHTEJUIEKTYalbHOW COOCTBEHHOCTH. 3aTpaTHBIA MOAXOL,
CpaBHUTENBbHBIA MOAX0M, JloXOmHBIH TOaAX0A. ABTOp OOBEKTa NMATEHTHBIX IpaB, BBIILIATA
ABTOPCKOIO BO3ZHAIPAXKIECHHUST M CTaBKU pPOSUITH. JIMIIEH3MOHHBIE JOTrOBOpa, OCHOBHBIE
napameTphl.
6. FOpunnyeckuiit kKoHTYp 6usHec. OpraHu3amOHHO-TIPaBOBbIe PopMbl ropuandeckux aui (000,
AO, HII, AHO, Accouuauun). Buast nqorosopos (HUP, HUOKP, okazanus yciyr, areHTCKUMH,
noctaBku) . OCHOBHbIE ITapaMeTPhl U CYLIECTBEHHBIE YCiI0BUsS. OpraHbl ynpaBieHUs, KOHTPOJISA
OO0 u ux xommerenuuu. Kommepueckas TaiiHa, KOH(UACHIMAIBHOCTh TAHHBIX, PEKUMBI
OXpaHbl  pe3yJbTATOB  HMHTEIJICKTYalIbHOM  JEATEIbHOCTH. AKLHOHEpPHblE  OOILIECTBa,
KoHTponbHBIN MakeT akuuid, OJOKHPYIOUIMA MakeT akmuid. VHBECTUIIMOHHBIE TOBAPHILECTBA,
ocHoBHbIe napametpsl. LlITpadsl, HeycToliKH, NeHHH, Hopc-MaKOpHbIE CUTYAIUH, POJIb MECTa
HAXO0X/IE€HUs apOuTpakHOro cyaa. OCHOBHbIE YCJIOBHSI TPYIOBBIX JOTOBOPOB, OTJIMYHUS OT
JIOTOBOPOB T'PaKJaHCKO-TIPABOBOrO XapakTepa. Jloropopsl 3aiiMa, JOroBOp KOHBEPTHPYEMOTO
3aima.
7. AcniekTbl (PMHAHCOBOHM NEATENHPHOCTH. BHIBI HAJIOTOBBIX PEXUMOB Ui (PU3HUYECKUX U
ropuaudeckux ul. Hanorossie nbrotsl B Poccun ( pexum ains pesueHToB CKOIKOBO, 0COOBIX
skoHoMuueckux 30H). CtaBku HJIC, ocHoBanus ans ocsoboxaenus ot ymiatel HAC. Kputepun
NPUMEHEHHs YIPOILIEHHON cUCTeMbl HajorooOnoxeHus. CTpykTypa OyXrajiTepckoro ydera,
TUIBI CYETOB ( AKTUBbI, MAccuBbl). Pa3nuuus MeXIy AaraMud akTOB BBIIOJHEHHBIX padoT
/TIOCTAaBOK M OIUIaThl B HAJIOrOBOM yuyere. OCHOBHBIE HAJIOTW Ha (pu3nueckue auma. OCHOBHbIE
HAJIOTH Ha IopuanYecKue inua. Hamorosele IbroThl U1 HAyYHBIX OpraHU3alHii.
8. Ouenka 6usHecos. [leperoBopsl ¢ uHBecTOpoM. OCHOBHBIE HHBECTULIMOHHBIE TAPAMETPBI U UX
sHaueHne (EBIDTA, Free Cash Flow, NPV, IRR, Terminal value). Onenka OusHeca,
kanuranuzanus. [Ipoiecc nHBECTUPOBaHUS, pacyeT JOJIH.
9. UncTpymeHTsl puHaHcupoBaHus. BeHuypHbie poHbl. ['paHTHI.
10. busnec u oGmectBo. [emorpadus u sxoHomuka. [lonutuueckas skoHomuka. Ilonutuka n
HKOHOMHUKA.
Jlureparypa:
1. Ownnaiin kypc «MHTepHeT-npennpuauMarenbctBoy» https://ru.coursera.org/learn/internet-
predprinimatelstvo

2. Ownaiin KypC ((I/IHHOBaLII/IOHHaH OKOHOMHKA U TCXHOJIOTNYCCKOC MMPCAIIPUHUMATCIILCTBO»
https://openedu.ru/course/ITMOUniversity/INNOEC/

3. OmmaiilH  kypc «3amyckaeM craptam 3a | mecsm» https://start.hse-
inc.ru/?utm_source=hseinc&amp;utm_medium=referral&amp;utm_campaign=header
4. Owunaiin KypC «TexHoorunueckoe NpeaANpUHUMATCIILCTBO»

https://ru.coursera.org/learn/tekhnologicheskoe-predprinimatelstvo

5. bupro3oBoe ynpasienne Ha mpakTuke. OmbIT poccuiickux komnanuii. Banepuit Pasrysmses.
M. Anbnuna [Mabnumep, 2020.

6. Kohli, A K & Jaworski, B J (1990), “Market Orientation: The Construct, Research
Propositions, and Managerial Implications,” Journal of Marketing, 54 (April), 1-18.
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4 9acTh rpaKJaHCKOTO Kojekca PO

Lebowitz, S. and Lee, S. (26 August 2015), 20 cognitive biases that screw up your
decisions Financial Accounting by Libby, Libby, and Short 8th Ed. (Global) McGraw-Hill,
ISBN-13: 978-0077158958.

Slack, N., Brandon-Jones A., Johnston, R. and Betts A. (2015) Operations and Process
Management, 4/E. Pearson Bennis, W. (2009). On becoming a leader. New York: Basic
Books.

BJIOK 7: PUBMYECKUE METO/Ibl UCCJIEJJOBAHWI
s npoepamm kageopvl UHHOBAYUOHHOU (hapmMayesmuKu, MeOUYUHCKOU MEXHUKU
u buomexnono2uu

NmmyHoTepanus onyxoiau. OCHOBHOM MPUHLMIT JEHCTBUS.
Ucnonb3oBanne RNAseq 151 aHamn3a onmyXoJaeBoro MUKpPOOKPYKEHHUS.
Konupytomue u nekoaupytouire PHK. IncRNA, miRNA. Perynsmus ¢ noMomisio
miRNA.
MetunupoBanue JHK u ero perynstopnas poJib
MeTop1 aHanM3a 3K30Ma U TPAHCKPUIITOMA OMYXOJIHU AJIs BEIOOPA MPABHIIBHOTO JICYCHHS
(TapreTHas TEparms)
Meroap! aHanu3a 3K30Ma U TPAHCKPUIITOMA OIIYXOJIM JUUISl pacyeTa CBOMCTB OIyXOJIH.
Mertopbl IeueHUs: ONyXOJICH.
MexaHu3Mbl, 3aMIIAKOIINE OIYXO0JIb OT HUMMYHHOM aTaKu.
MukpookpyxkeHue onyxonu. OCHOBHbIE YUaCTHUKH U UX 3a7a4ud. MeTobl aHainu3a
MHUKPOOKPYKEHHSI OITYXOJIH.

. Momudukanus JIHK u xpomaTuHa; SIUreHETHKA

. Hapymienne B Monexynsapasix MamnHax penapanuu JIHK B 3110kauecTBEHHBIX KIIETKAX.
Mertoabl ucciaen0BaHus.

. Hapymenne MexaHn3MOB anonro3a B 3JJ0Ka4eCTBEHHBIX KJIeTKax. MeToasl
UCCIIEI0BAHMUS.

. OCHOBHBIE IPUHITUITBI TEXHOJIOTHI CEKBEHUPOBAHUS. THITBI TEXHOJIOTUH
CEKBEHHPOBAHHUs, ONOJIOTHYECKNE MEXAaHU3MBbI, KOTOPbIE MOKHO M3Yy4aTh Ha UX OCHOBE

. OTiume TapreTHoi Tepanuu OT UMMYHOTEPAIHH.

. Ilepconanu3upoBanHas BakiHa. MexanusMm aeicteus. Kak ee mogobpats s
nanueHTa?

. IIpuMepsl TapreTHON TEpanuu Npu JedeHun onyxoiei. [louemy TapretHas repanus
MIOMOTaeT He BceM?

. CTpyKkTypa reHOB 3yKapuoT (CTPYKTYpHBIE (3K30H) U PETYIATOPHbIE (IPOMOTOP,
HHXAHCEP, UHCYISATOP) SJIEMEHTHI T'€Ha.

. Texnonorua RNA-seq, BOpochl, KOTOPbIE MOXKHO PELIUTH C €€ MOMOLIbI0. TpynHOCTH
peanuzannu RNA-seq

. Tumnel reHHbIX MyTanui, ux naronorudeckue 3pdextrl. [loHsTHE cOMaTHUECKUX
MyTanui. Mo3zaunusm.

. YnakoBka JIHK B kieTke, cTpoeHNE HYKIEOCOMBI

. XpoMOoCOMHBIE abeppalii U pumepsl 3adoneBanuii. [IoHsITHE OHKOTEHOB U
OHKOCYIIPECCOPOB.

. LlenTpanbHas 1orMa MOJIEKYJISIpHON Onosiorun

. UTto Takoe 310KauecTBeHHas onyxousb. Kak oHa Bo3HuKaeT. Kakne n3MeHeHus JOIKHbI
MIPOU30MTH B COMaTHUECKON KJIETKE, YTOObI OHA CMOTJIa IPEBPATUTHCS B
3JIOKQYE€CTBEHHYIO OITyXOJIb.

. DBOJIIOLMS OITYXOJIM MO JEHCTBUEM JICUEHUSI.

. Oransl TpaHckpunuuu u nponeccuposanust PHK, yposuu perynsaunn sxenpeccun PHK

Jlutreparypa:



Macc-cnekTpomMeTpus Tl aHanu3a 00beKTOB OKpyskarorteit cpensl [ Tekct]/A. T. JleGenen
, -M., Texnocdepa, 2013;

OcHOBBI MOJIEKYJIsIpHO# criekTpockoruu [Tekct] : y4ue6. mocobue mis By3oB / H. H.
KynpsBues; M-Bo o6pazoBanusi PO, MOTU .— M. : BOIIH, 1990 .— 158 c.

Mertoapl MarauTHOTO pe3oHaHca [ Tekct] : yue0. mocobue mis By3oB / B. B. Poaun ; M-Bo
obpa3oBanus u Hayku PD, Mock. ¢u3.-TexH. uH-T (Toc. YH-T) .— M. : MOTH, 2004 .—
95 c.

®wusuka razosoro pazpsna [Tekcr] : [yue6. mocobue mnst By3oB] / FO. I1. Paiizep .— 3-¢
u3., nepepad. u pon. — Jlonronpynueii : Uatemtekt, 2009 .— 736 c.

Jlexuuu Mo CHEKTPOCKOIHUHU AJIEPHOTrO MarHuTHOro pesonanca [Tekcr]. Y. 1, BBoanbiit
kypc / FO. A. Ycreiaiok - M. Texnochepa,2016

MerToibl BiccTieIOBaHUH B 3KCTIepuMeHTaNbHOH (usuke [Tekcr] : yae6. mocodue 11 By30B
/ M. W. Tleprament .— M. : Untemnext, 2010 .— 304 c.



