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1. HauMeHoBaHHe TUCIUNINHBI
T'enetuka

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JucrunmHa BxoauT B biiok « biok1.A.00 » oO6pa3oBaTebHON MTPOTrpaMMBbI IO HAITPABJIECHUSM MOATOTOBKH
(ceruanbHOCTSIM):

Hanpagsnenue: 06.06.01 bronornveckre HayKu

HanpaBlIeHHOCTh DOU3NONIOTHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs TUCHUILTHHEI I'eHeTHKa y 00yJaromerocst JoHKHbI OBITh chopMUPOBaHBI
CJIEAYIOLINE KOMIIETCHIIHH:

06.06.01 buonornueckue HayKu (HaMpaBJICHHOCTD : DUZHOIOTHS)
IIK.1 Bnaneer dpyHnaMmeHTaIbHBIMHU 3HAHUSAMH B 00J1aCTH OMOJIOTHYECKUX HAYK B 00bEME, TOCTATOUHOM
JUTsI peIIeHUsT HAyYHO-UCCIIeI0BATEIbCKUX 3a/1a4



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

06.06.01 buonornyeckue Hayku (HanpaBiaeHHOCTb: PU3NOIOTHSA)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 7
BbI/ICJICHHBIX /151 U3y4Y€eHUS
AUCHUILIUHBI
O0beM TMCUMILINHBI (3.€.) 4
O0beM TMCUMILVINHBI (AK.4aC.) 144
KonTakTHas padora ¢ 48
npemnojaasareseM (ak.4ac.),
B TOM YHCJIe:
IIpoBenenue JJeKIUOHHBIX 24
3aHATHH
IIpoBenenne NpakTHYECKHUX 24
3aHATHI, CEMMHAPOB
CamocTrosiTesbHasi padoTa 96

DopMbI IPOMEKYTOUHOM

Dk3amMeH (7 TpuMecT)p)

aTrecTalumn




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Pa3znea 1. TeopeTudyeckue 0CHOBbI HACJIEACTBEHHOCTH ¥ U3MEHYNBOCTH

Tema 1. Kinaccnueckuii reHeTHYeCKMH aHAIU3
[{enu 1 IPUHITUIIBEI TEHETUYECKOTO aHaIn3a. MeToIbl: THOPHUI0IOTHIECKUMA, My TallUOHHBIH,
[IUTOTEHETHYECKUN, TCHEAIOTUICCKHH, MOy ISIIUOHHBIN, OJM3HETIOBbIN, OnoXuMUdecKuit. MOHOTUOpUIHBIC U
MOJIMTUOpHUIHBIE CKpelMBaHus. [IpencraBieHre o reHOTUIIE KaK CIOXKHOM CUCTEME aJlJIeIbHBIX U
HEAJJIETbHBIX B3aUMOJICUCTBUI reHoB. [lneiioTponHoe neiictBre reHoB. [[eHeHTPaHTHOCTh M AKCIPECCUBHOCTb.
XpOMOCOMHOE OTpeIeIieHUE M0JIa U HACIeIOBAHUE TPU3HAKOB, CIIEIJICHHBIX ¢ MTosioM. ClemieHHOe
HacJe0BaHUE U KPOCCUHTOBEp. | eHeTnyeckue KapThl, IPUHIIMI UX TOCTPOCHUS y SyKapuort. cronb3oBanue
JAHHBIX [IUTOTCHETUYECKOTO aHAIN3a JUIsl JIOKalu3aluu TeHoB. L{lutonornyeckue KapThl XpOMOCOM.
[TocTpoenne pusnyeckux KapT XPOMOCOM C TIOMOIIIBI0O METOJIOB MOJICKYJIIPHOW OHOJIOTHH.

Tema 2. 'eHeTHYeCKUIl aHAJIU3 y IPOKAPpUOT. BHesinepHoe HacIeq0BaHe
Oco0eHHOCTH MUKPOOPTaHU3MOB Kak 00BbEKTa TeHETHUECKHUX UccieqoBaHuii. Oprann3anus reHeTHUYeCKOTro
anmaparta y 6akrepuii. [IpeacraBienue o miasmMuaax, dMUCOMaxX U MUTPUPYIOIIUX TEHETUUECKUX dIIEMEHTaX
(MHCEpPLIMOHHBIE MOCIIEI0BATENILHOCTH, TPAHCIIO30HbI). METO/1bI, IPUMEHSEMbIE B TCHETUYECKOM aHAJIM3E Y
OakTepuil U 6akTepruoQaroB: KIOHAIBHBIA aHATN3, METOJ] CEIEKTUBHBIX CPEJl, METO] OTIEYAaTKOB U JP.
Oco0eHHOCTH MPOIECCOB, BEAYIINX K peKOMOMHAILINHU y TTpokapuoT. Konbloramnus y 6akrepuii: moaoBon
(hakTop KHUIIEYHON MANIOYKU. MeTOIbl TeHETHYECKOT0 KapTUPOBAaHUS Ipu KoHbIoranuu. KombiieBas kapta
XPOMOCOM TIPOKapHOT. | eHeTHIeckass pekoMOUHaIMs TIpu TpaHchopmaruu. Tpancaykius y 6akrepuit. Obmas
u cnenuduueckas TpaHcaykuus. McnonaszoBanue TpanchopManuu ¥ TPAaHCAYKLINU AJI1 KAPTUPOBAHUS TEHOB.
3aKOHOMEPHOCTH HEXPOMOCOMHOTO HacleOBaHUA, OTIUYHNE OT XPOMOCOMHOTO HAace0BaHus. MeTobl
W3YUYEHUS: PEIUITPOKHBIC, BO3BPATHBIC U MOTJIOMIAIONINE CKPEIIUBAHUSA, METO ] TPAHCILJIAHTAIIUH,
Oouoxummuueckue Metoabl. MarepuHckuid a3 dexT nuromnasmsel. [lnactuanas HacneacTBeHHOCTh. HacnenoBanue
MECTPOJUCTHOCTH Y pacTeHU. MUTOXOHIpHalibHas HACJIEeICTBEHHOCTh. HacineqoBanue npixaTeabHOM
HEJ0CTAaTOYHOCTHU y ApoxoKked. B3anMopaeilicTBre SepHBIX U BHESEPHBIX reHoB. [{uTomnazmatudeckas
MY’KCKasi CTEpUIBLHOCTD y pacTeHuid. MHpeknnoHHbe (hakTophl BHESICPHON HACTIEICTBEHHOCTH.
HacnenoBanue curma-daxropa y apozopuisl. [Inazmunnoe HacnepoBanue. CBoCTBa MIIa3MU:
TPaHCMHCCHUBHOCTh, HECOBMECTUMOCTD, IETEPMUHUPOBAHUE MPU3HAKOB YCTOMYUBOCTH K @aHTUOMOTHKAM U
JPYTUM JIEKapCTBEHHBIM INpenapartam. Mcnonbp3oBanue mia3Mu/] B TeHETHYECKUX UCCIIEeIOBaHUIX. 3HAUCHUE
M3YYCHHS] HEXPOMOCOMHOI'O HACJIEIOBAaHUS B TOHUMAHUH TPOOJIEM 3BOJIONNHU KIETOK BBICIINX OPTaHU3MOB,
MIPOUCXOKICHHS KIIETOUHBIX OpraHeul (TUIaCTUl U MUTOXOHIPHI). DHI0CUMOUO3.

Tema 3. I'eHeTHYecKasi ©3MEHYMBOCTD
[TonsiTre o HacneACTBEHHON M HEHACIIEACTBEHHOM (MOoAN(UKAIIMOHHOM) u3MeHunBocTi. dopMupoBaHue
IIPU3HAKOB KaK pe3yJbTaT B3aUMOJECUCTBUS TeHoTUNa U (pakTopoB cpelibl. Hopma peakuiuu reHotuna.
AnantuBHBIN XapakTep Moaudukanuil. KomOuHaTHBHAsS N3MEHUMBOCTH, MEXaHU3M €€ BO3HUKHOBEHHUSI, POJIb B
9BOJIIOLIMU U CeNEeKIUU. [ €HOMHbIE H3MEHEHHUS: TOIUIION NS, AHEYTIIIONIUS. ABTOIOJIUIIIION b, OCOOEHHOCTH
Meio3a U XapaKkTep HacleJoBaHUs. AJUIONOIUILUIONAbI. AMOUANILIONIUS KaK MEXaHU3M BO3HUKHOBEHHS
IUIOJOBUTHIX AJUIONOJUIUIONAOB. PONb MONMUIIIION 1NN B HBOJIIOLIMA U CEJIEKIMH. AHEYIUIOUINA: HYJIIMCOMUKH,
MOHOCOMHUKH, IOJINCOMUKH, UX UCTOJIb30BaHUE B TEHETUYECKOM aHainu3e. OCOOEHHOCTH Meiio3a u
00pa3oBaHMsI TaMeT y aHEYTUIOU/IOB, X KU3HECTIOCOOHOCTH | IJIOJJOBUTOCTh. XPOMOCOMHBIE TIEPECTPOHKH.
BHyTpu- 1 MEXXPOMOCOMHBIE IIEPECTPOUKU: NENELNH, TyIUIMKALUNA, UHBEPCUHN, TPAHCIOKALIVH,
TpaHCNO3ULIMN. MeXaHn3Mbl UX BO3HUKHOBEHMSI, HCIIOJIB30BAHUE B TEHETUUECKOM aHAIN3E IS JTOKAIN3ALAN
OT/ENbHBIX T€HOB U COCTABJICHUS F€HETHUECKUX KapT. OCOOEHHOCTH Mei03a IPU PA3IUYHbIX THIIAX
IIEPECTPOEK.
Knaccudukanus reansix mytanuil. [IpencraBienue o npsMbIX 1 0OpaTHBIX, FTEHEPATUBHBIX U COMAaTUYECKUX,
aJlalITUBHBIX U HEUTPAJIbHBIX, JIETAIBHBIX U YCIIOBHO JIETAJIbHBIX, SIIEPHBIX U HEAIEPHBIX, CIIOHTAHHBIX U



MHAYUMPOBAHHBIX MyTanuax. OO0Iias XxapakTepucTHKa MOJIEKYJISIPHOM MPUPOAbl BOZHUKHOBEHUS TeHHBIX
MYyTaIlHii: 3aMEeHa OCHOBAHUI; BBIMA/ICHUE WJIM BCTABKA OCHOBAHUHN (HOHCEHC, MHCCEHC M PpIuMIIHU(T THIIA).
Postb MOOMITEHBIX T€HETUYECKHX DJIEMEHTOB B BOSHUKHOBEHHUH T€HHBIX MYTAaIlMi 1 XPOMOCOMHBIX TIEPECTPOEK.
CrnoHTaHHBIM U UHAYIIMPOBAHHBIA MYyTallMOHHBIN Mporiecc. MHOrOATalmHOCTh M TEHETUYECKUH KOHTPOJIb
MYTallMOHHOTO Tpolecca. XUMUYECKUH MyTareHe3. OCOOEHHOCTH MyTareHHOTo JEHCTBUS XUMUYECKUX
areHToB. ®akTophl, MOAUPHUIKPYIOLIHE MYTAIIMOHHBIN Mpolecc. MyTareHsl OKpy Karomiei cpesibl 1 METOIbI UX
TECTUPOBAHUS.

Tema 4. [lonyaAHMOHHAS W IBOJTIOLUOHHAS FeHETHKA
[TonsiTre o Buae u nomynsauuu. Ilomynsauusa kak eCTeCTBEHHO-UCTOpUYECKast cTpykTypa. [lonsaTre o yactorax
TeHOB U TeHOTHNOB. MaTemMaThuuecKkre MOJIeH B MOMYJISIIUOHHOM reHeTnke. 3akoH Xapau-BaitnOepra,
BO3MOXHOCTH ero npumeHeHus. C.C. YeTBEpUKOB - OCHOBOMOJIOXHHUK IKCIIEPUMEHTAIbHON MOMYJIALMOHHON
reHeTUKHU. [ eHeTndeckas reTeporeHHOCTh MOMYJISui. MeTo bl N3y4eHHUs] IPUPOIHBIX NOMysuui. @akTopsl
JTMHAMHMKY T€HETUYECKOTO COCTaBa MOMYJISuH (Ipeiid reHoB), MyTallMOHHBIN MPOIIECcC, MEXITOMYIALUOHHbIE
MUTpaluy, aercTeue oroopa. Bzanmoneiicteue (GakTopoB JUHAMHUKH T€HETUYECKOU CTPYKTYPhI B IPUPOIHBIX
nonynsanusax. [IoHsTHe 0 BHYTPUIIONMYJISIIMOHHOM I'€HETHYECKOM MOIMMOP(PU3ME U TEHETUYECKOM I'py3e.
EcTecTBeHHBII 0TOOP Kak HAMPABJISIOMUN (HAaKTOP IBOIFOIMH MOMyIsuuid. [loHsTHE 0 IPUCTIOCOOICHHOCTH U
koa(urmente or6opa. Dopmbl 0TOOpA: IBMIKYIIHMA, CTAOMITH3UPYIOIIHHI, TU3PYNTUBHBINA. POJIb reHeTHYecKnX
(bakTOpoB B HBOMOLNUU. MONEKYISIPHO-TeHETUYECKHE OCHOBBI HBOJIIOIMHU. 3a/1a4l T€HOCUCTEMATHKU. 3HaYCHHE
TCHETUKH MOMYJISAIMNA A1 METUIIMHCKON TeHETHKH, CEJIEKLIUH, PeIIeHHs TPoOJieM coXpaHeHus TeHo(oHa U
OMOJIOTHYECKOTO pa3HO0Opa3usl.

Paznen 2. MoJjiekyJsipHO-TeHETHYECKHA aHAJIU3 M €r0 MeTOAbI

Tema S. MoJiekyasipHbIe OCHOBBI HACJIeACTBEHHOCTH
JlokazaTenbCcTBa FTeHETUYECKOM PO HYKJIEMHOBBIX KHCIIOT (TpaHchopManus y OaKTepHid, OTIBITHI C BUPYCAMH).
Crpyxrypa IHK u PHK. Monens JIHK Yotcona u Kpuka. @yHKIIMN HyKJIEHHOBBIX KHCIOT B pean3aIiiu
TeHEeTUYECKOW NH(pOpMalUU: PEeTIMKALMs, TPAHCKPUIILUSA U TpaHCAIMs. MeTonoornyeckoe 3HaueH1e
npuHImna nepenaun renernyeckoi nHpopmanuu: JJHK-PHK-6enok. CBoiicTBa reHeTHUECKOro KoAa.
JlokazarenbcTBa TPUILIETHOCTH Koaa. PacmmdpoBka Ko10HOB. BripoxkieHHOCTH Koa. TepMuHHpYyIomie
KOJIOHBI. [IoHsATHE O TeHETHUYECKON CyIIPECCUH. Y HUBEPCAIBHOCTD KoJa. MoJeKyisipHas Opranu3anus
XPOMOCOM MPOKApUOT U 3yKapuoT. Posb nuTomiasmMarnyeckux pakTopoB B Iiepeaaye HacleACTBEHHON
uHpOpMaLIUK.

Tema 6. Onpenesenne HYKJI€OTHIHBIX MOCIEA0BATEIbLHOCTEH M HX OMOMH(OPMALMOHHBIN aHAJIN3
CexsenunpoBanue JJHK. Meton Cenrepa. HayuHo-meToauuecke 0oCHOBbI cekBeHUpoBaHus. [loaroroska npoo.
[Ton6op npaiimepoB. CekBeHioBast peakius. ['enb-anexTpodopes B reneTnueckoM ananuzarope. [Iporecc
CEeKBEHHUPOBaHUA. UTeHHe MPOTOKOJIOB. 3HAUEHHE CEKBEHUPOBAHUS [T Pa3BUTHSL OMOJIOTUU U MEIULIUHBL.
ITonnHorenomuoe cexsennposanue JJHK: mpuHIMIbI U npuMeHeHue.
buonndopmarmonnsiii ananu3. OcHoBHBIE 0a3bl JaHHBIX. BeipaBHuBaHue. OmpeeieHne HHTPOH-IK30HHBIX
rpanul. MIHTepnperanus nosy4eHHbIX JaHHBIX.

Tema 7. [loaxoabl M1 MEeTOABI H3YYE€HHS TEHOMOB MO/IeJIbHBIX 00bEKTOB IreHETHKHU
MonenbHble 00beKThI reHeTHKHU: Drosophila, aposxoxu, Arabidopsis. OcoO0eHHOCTH YeoBeKa Kak 00beKTa
TeHETUYECKUX HCCIe0BaHUNA. MeToAbl N3yUeHHUsl TCHETUKU YEeJIOBEKa: TeHealOTHYeCKUil, OJM3HEIOBbIH,
[UTOTEHETHYECKUM, OMOXUMHUYECKHA, OHTOTCHETHYECKUH, TIOMYJISIIIMOHHBIN. Mcnions30Banue MeToaa
THOPHIM3AIMA COMAaTHYCCKUX KIIETOK JIJIi TEHETHYECKOT0 KapTUPOBaHUs. M3ydeHne CTpyKTYphl H aKTHBHOCTH
reHOMa YeJIOBEeKa C MOMOIIBI0 METOI0OB MOJIEKyIApHOii reHeTuku. [Iporpamma «I'eHom uenoBeka». [Ipobiaembl
redoreorpaduu. [IpobreMbl METUITMHCKOM TreHEeTUKU. XPOMOCOMHBIE U TeHHbIe Oone3Hu. bonesHu ¢



HaCJIEACTBEHHOU MPEIpacioyioKeHHOCThI0. CKPUHUHT TeHHBIX Je(QeKTOB. Vcronp30BaHne OMOXMMHYECKUX
METOJIOB JIJIsl BBISIBJICHUS T€TEPO3UTOTHBIX HOCUTENEH U AUATHOCTUKY HACIEACTBEHHBIX 3a00JICBaHUI.
[IpuyrHBI BOSHUKHOBEHHS HACJIEJICTBEHHBIX U BPOXKJICHHBIX 3a00sieBanmil. [ 'enoTokcukomorus. [lepcrnekTuBel
JIeYCHUS HACJICICTBEHHBIX OOJIe3HEH. 3a1aui MEIMKO-TEHETUIECKUX KOHCYIIbTAIUH.

Paznen 3. CTpyKTYpHO-PYHKIMOHAJIBHBIN aHAJIN3 T€HOMOB

Tema 8. CTpyKkTypa reHomMa U Teopusi reHa
[Ipencrasnenue mkosbl MopraHa o CTpoeHHH B PYHKITUY TeHa. DyHKIIMOHATBHBIN U PeKOMOMHAIIMOHHBIN
KPUTEPHH ajlieNn3Ma. MHOXKECTBEHHBIN aiienn3M. MyTallMoHHas 1 peKOMOMHALIMOHHAS AETUMOCTb I'eHa.
Pa6oTs! mkons CepeOpoBCKOro Mo cryneHyaromy amienusmy. [lcesnoamnenusm. @yHKINOHATIBHBIN TECT Ha
ayenu3Mm (uc-Tpanc-tTect). MecnemoBanue TOHKON CTPYyKTyphl TeHa Ha npumepe (ara T4 (bensep).
ComnocrapneHue (pU3NIECKUX U T€HETUYECKUX Pa3MEPOB €IMHUI KapThl AJIs1 YCTAHOBJIEHUS pa3MEpOB FeHa U
MUHHMaJIbHOHN €IMHUIIBI MyTHPOBaHUS U peKoMOMHaLuu. ['eH kak equHuna GyHKIMU (LUCTPOH). SIBieHne
MeXaJlJIEIbHOM KOMIIEMEHTALIMH, OTHOCUTEJILHOCTh KPUTEPUEB ajlienn3mMa. MoJIeKyIsI]pHO TEHETUUECKNE
MIOAXOBI B HCCIIEJOBAHUU TOHKOTO CTPOEHMsI T'eHOB. IlepekppiBanue reHoB B ogqHOM yuyactke JJHK.
WHTpOH-3K30HHAsi OpraHU3alys T€HOB dYKapHOT, CIIaiCUHT. CTPYKTypHasi OpraHu3anys FTeHoMa JyKapHoT.
Knaccudukarus noropsromuxcs 3aeMenToB reHoma. Cemeiicta reHos. IlceBnorensl. PerynstopHsie
3JIEMEHTHI reHoMa. MOJIeKy IIpHO-TeHETHYECKHE METO/IbI KapTUPOBaHUs reHoMa. [IpobiieMbl IpOrCXOXKICHUS
Y MOJIEKYJISIPHOU 3BOJIONNMY TeHOB. [IoHATHE O CTPYKTYPHOU, PYHKIIMOHAIBHOU 1 BOJTIOIIMOHHON T€HOMUKE.

Tema 9. OYyHKUMOHAJIbHASI AKTUBHOCTH T€HOMA M METO/bI ee U3yYeHHs
[Tonumepasnas nennas peakuus u [P B peansanoM Bpemenu. OcHoBsl [ILP. OTnuuums [P B peansHOM
BpeMenu oT [ILP. ®nroopoxpomel. Jlerekius curnana. Kpussie mnaBnenus. bazosas nunus. [loacuer uncna
[IUKJIa aMIUTM(UKAIIIH | TIEPEBO/I B KOJIMYECTBEHHBIE MoKa3aTenu. CTanaapTsl. BanmuaHOCTh pe3yabTaToB.
[Iporpammsl I11[P B peanbHOM BpeMeHH i pa3HbIX 00beKTOB. KomnuecTBeHHOE Hccie10BaHue
T€HETUYECKOro MaTepuaina: nociaeaosarenpbHoctell JIHK 3aganHON CTpyKTypbl, FTEHETUYECKUX
NOJMMOP(U3MOB, MyTalMid B 00pa3Lax MpOKapHOTHYECKUX U IYKAPHUOTHYECKUX OPTaHU3MOB, KUBOTHBIX,
yenoBeka. OnpesiesieHne KOHIEHTPaIMi aMIUIMKOHA B HEM3BECTHOM o0Opasie. AHanu3 npotokonos [1IP B
peansHOM BpemeHHU. HayuHno-meTonnueckue ocHOBBI OnounmnoB. Tumbl JJHK-61nounmioB B 3aBUCUMOCTH OT
pas3Mepa, OT MaTepHala MoBepxXHOCTH, oT AnuHbl (parMenToB JJHK. CriocoObl u3roToBneHus GMOYMIOB:
¢doronuTorpadus in situ, KOHTaKTHas MeyaThb, OECKOHTAKTHAs WK CTpyHHas nedats. OOmas cxema
Oounounn-texHosnoruu. VMccnenoBanue sKCrpeccuy TeHOB ¢ MCToyib3oBaHneM MukpomaTpull JJHK.

Tema 10. OcHOBBI reHeTHYECKOW MHIKEHEPUHU
3ajaun ¥ METOAOJIOTHS TeHETUIECKON HKEHEPHH. METO bl BBIJICTICHUS U CHHTE3a TeHOoB. [lonsTHe o
BekTopax. BekTopsl Ha ocHoBe iazmu 1 JIHK daros. 'enomubie 6nbmnoTexkn. CriocoObI MOTyYeHUS
pexombuHanTHBIX Moniekyn JIHK, metoas! kioHupoBanus reHoB. [Ipo0iema skcrpeccuu reTepoIorudecKux
reHoB. [lonydeHne ¢ TOMOIIBI0 TeHETUYECKOW MHKEHEPUU TPAHCTEHHBIX OPTraHU3MOB.
Bexropsl aykapuort. Jpoxskn Kak 00beKThl TeHeTHYECKON HHKeHEpHH. OCHOBBI TEHETUYECKON MHKCHEPUH
pacTeHMii U KUBOTHBIX: TpaHCPOpPMAIIHS KIETOK BBICIIUX OPTaHW3MOB, BBEJICHUE T'€HOB B 3apObIIIEBbIC U
COMAaTHUYECKHUE KIETKH KUBOTHBIX. [[poOnaembl reHoTepanuu. 3HauyeHHe FTeHeTUUECKON HHXKEHEPUH TSI
pelIeHus 3a/1a4 OMOTEXHOJIOTHH, CEIbCKOTO X03SICTBA, METUITMHBI U PA3JIMYHBIX OTpaciieil HapOJHOTO
x03s1iicTBa. VIconp30BaHNe METOIOB TEHETHYECKON MH)KCHEPUH JIJIsl U3y4deHUsT QyHAaMEHTAIBHBIX TIPOOIeM
TeHETUKH U IpYrux Ouonornueckux Hayk. ColpaibHble acTeKThl TeHETUYECKOW WHKEHEPUH.

Paznen 4. MoJsiekyisipHble MEXaHU3MbI FeHeTHYECKHX MPOLECCOB



Tema 11. MoJiekyJIsipHble MeXaHU3MbI PeryJsillui 1eiCTBUSA T€HOB
[TpeeMCTBEHHOCTD IPOOIIEM «KJIACCHUECKOI» M MOJIEKYJIIPHON FeHETUKHU. | eHeTHYeCKuii KOHTPOJIb U
MOJIEKYJISIpHbIE MEXaHU3MBbI peruukaiu. [lomykoncepBatuBnbiit crioco6 perukaiuu JAHK. [Tonurennsrit
KOHTPOJIb MpoIiecca perutnkanui. Cxema coObITHH B BIIIKE peruukaruu. [lorstue o permkone. OcoOeHHOCTH
OpraHu3alM U PEIUIMKALUUA XPOMOCOM 3yKapuoT. CUCTEMBI PECTPUKIIMU U MOAM(UKaLNU. PecTpUKIIMOHHBIE
SHJIOHYKJIECA3Bl.
[Tpobnembl cTaOUIBHOCTH TEHETUYECKOTO MaTepuana. THUIbl CTpyKTYpHBIX moBpexaenuii B JIHK u
penapanoHHbIe TPOLECCHI. [ e HEeTUUEeCKU KOHTPOJIb U MEXaHU3MbI SKCIIU3UOHHON U MOCTPETUIMKATUBHON
penapanuu, penapanys HeCllapeHHbIX OCHOBaHMM, penapatuBHbli cuHTe3 JIHK. Ponb penapannoHHeIx cuctem
B 00€CIIeYeHNN TeHEeTHYECKUX MpolieccoB. HapyeHus B mporieccax pernapanuu Kak IpUuYHHa HacleICTBEHHBIX
MOJICKYJISIPHBIX 0OJIe3HEH.
PexomOuHanus: roMosIorn4eckuii KpOCCUHIoBep, cailT-cnenuduyeckas peKkOMOMHALMS, TPAHCIIO3ULIMH.
Jloka3aTesnbCTBO MEXaHu3Ma 00Iel peKOMOMHAIIMY [0 CXEME «Pa3pbIB — BOCCOEANHEHHE». MoneKyspHast
MoJIeNb pekoMOuHaImu o Xomnuaero. I ennas konBepeus. Cailt-crienudpudeckas peKOMOMHAIMS: cXemMa
unTerpanyuu u uckimouenus JIHK ¢ara namoOna. ['eHeTrnueckuii KOHTPOIh M MEXaHU3MBI MPOIIECCOB
TPaHCIIO3HULIHH.
I'eneTnuecKuil KOHTPOJIb MyTAMOHHOTO Tporecca. CBsi3b MyTaOUIBHOCTH C (PYHKIMAMM anmapara
perukanuyi. MexaHu3Mbl CIOHTAHHOTO MyTareHes3a; FeHbl MyTaToOpbl U aHTUMYTaTOpbl. MyTareHes,
OIIOCPEIOBaHHbBIN Yepe3 MPOLEecChl peKOMOMHAIMU. MeXxaHN3Mbl aBTOHOMHON HECTaOUIbHOCTU T'€HOMA, POJib
MOOWJIBHBIX T€HETUUECKUX HJIEMEHTOB.
MounekynsipHble MEXaHU3MBI PETYJIALIUN AEUCTBHS F€HOB. Perymsanus TpaHCKpUIILIMKA HAa yPOBHE IPOMOTOPA,
¢yukuuit PHK-onumepassl. [IpHHINTBI HETraTUBHOTO U MIO3UTHUBHOTO KOHTPOJIs. CHCTEMHAs PEeTyJISIys; POlb
mukndeckod AM® u ryanosuntpudocdara. OnepoHHsle CHCTEMBI peryisiinuu (Teopust XKakoda 1 MoHO).
I'eneTnyeckuil aHaIN3 JJAKTO3HOTO OIIEPOHA. Perynns TpaHCKpUIIIMY HAa YPOBHE TEPMUHALMU Ha IIPUMEpPE
TpUNTO(AHOBOTO ONEPOHA.
[IpuHIUIIBI PETYIISLUN IEUCTBUS TE€HOB Y DYKapUOT. TpaHCKPUIIIMOHHO aKTUBHBIM XpOMaTHH. PerynsatopHas
POJIb TUCTOHOB, HETUCTOHOBBIX OEIIKOB, TOPMOHOB. OCOOEHHOCTH OpraHU3aIMK IPOMOTOPHON 001acTH Y
3yKapHoT. [TocTTpaHCKPUIIIMOHHBINA YPOBEHb PErYJISILIUN CUHTE3a O0eNKOoB. POsIb MUIpHUPYIOIIMX M€HETUYECKUX
JJIEMEHTOB B PETYJISILUU FEHHOTO JEHCTBUS.

Tema 12. IlpakTuyeckoe NpUMeHEeHUE U HATIPABJIEHUS PA3BUTHUS FeHETHKH
CrabunbpHOCTh TeHOMa U AuddepeHnnanbHas akTHBHOCTh T€HOB B X0/1€ MHAWBUIYAIBHOTO pa3BUTHA. Ponb
TOMEHO3NCHBLIX T€HOB B OHTOT€HE3E. TKaHeCHeHI/I(l)I/I‘IGCKaSI AKTUBHOCTH I'CHOB. (DYHKHI/IOHEUII)HI)IG N3MCHCHU S
XpoMocoM B oHToreHe3e. [ eHeTnka nMmmyHurtera. OHKOreHsl. [ eHeTHIecKuii KOHTPOJIb TudGepeHITPOBKI
noua.
3HaueHne reHETUKU JJIg PpCIICHUA 3aaa4 CCIICKIIUU, MCAUILIUHBI, 61/IOT6XHOJIOF UK, SKOJIOT'HH. Marematudeckue
MOZCIIN OJid IMTPOTrHO3UPOBAHUSA I'CHETUYCCKUX MPOLUECCOB B IPUPOAHBIX U aHTPOIIOTCHHBIX IMOITYJIAIUAX. FCHI)I,
KOHTPOJIMPYIOIINE X03sIIICTBEHHO-1ICHHBIE IPU3HAKHU KUBOTHBIX, PACTEHUH U MUKPOOPTaHU3MOB.
MonekynsipHO-TeHETHUECKOE KapTUPOBAHNE TEHOMOB PACTEHHM U dKUBOTHBIX, pa3paboTKa KOMIIBIOTEPHBIX
MOI[CHCﬁ TCHCTUYCCKHUX MPOUCCCOB, OIIPCACIAIOIINX 3BOJIOLUIO BUAOB U BHYTPUBUAOBBIX I'PYIIII.
[TonyIAMOHHO-TeHETUYECKask CTPYKTYpa PETHOHAIBHBIX U OTHUYECKHUX I'PYIII HaceiaeHus Poccuu no
MpU3HAKaM, UCTIOJIb3yEMbIM JJIsi TEHOMHOW perucTpauuy. 3HaueHUe OTAENbHBIX T€HOB, UX MOJIUMOP(PU3M U
BapHaIllK SKCIIPECCUH B MPOSIBICHUN WHANBUAYATbHBIX TeHOTUTIOB. OIIeHKa pUCKa TeHETUYECKUX HAPYIIEHUHN
U NPOTHO3UPOBAHUA OTAAJICHHBIX TCHCTHYCCKUX HOCJIC,[[CTBI/IP'I paaualilMOHHBIX U TCXHOTCHHBIX KaTaCTPO(b.
I'enernyeckas macnopTU3alys OTEYECTBEHHBIX MTOPOJ (JI01Ia/1b, KPYTHBIN pOraThlii CKOT, SIK, HCKYCCTBEHHO
pa3BoAMMbIE TIOMYJIAIUY MYIIHBIX 3BEpPEil) Ha OCHOBE T'€HETUYECKOI0 MOHUTOPHHTA. | eHeTHueckas
MACIOPTHU3aIUsl COPTOB XO3IUCTBEHHO BaXKHBIX PACTEHUH, a TaKKe BUIOB-dHIAEMUKOB Poccun. MexaHn3Mbl



BO3HUKHOBEHUS, paCIIPOCTPAHEHUS U (PUKCALIUN T'€HETUYECKOH N3MEHUYUBOCTH Y O€CIIO3BOHOUYHBIX U PHIO.

VY CTOIUMBOCT K MATOr€HAM, BPEAUTENSAM U HEOJIarONpUsTHBIM YCIOBUSAM BHEIIHEH Cpebl y
CEeNTbCKOXO035IIICTBEHHBIX )KUBOTHBIX U pacTeHuil. Posb (hakTopoB sBOMOLINHN B (OPMHUPOBAHUH T€HETUIECKOM
WU3MEHUYUBOCTH B IPUPOAHBIX MOIYJIALUAX Y€I0BEKA, )KUBOTHBIX U PACTCHUN. 3aKOHOMEPHOCTH
CTPYKTYPHO-(DyHKIIMOHAJILHOW peopraHu3aliii FeHOMOB PACTEHHH B MPOIIECCE 3BOMIOLNN U CETIEKIHUH.
MonexyspHO-TeHETHUYECKNE METOIbl MACHTH(PHUKAIIMA MUKPOOPTaHU3MOB. Poutb 11asmMus B yCTOWYMBOCTH
OakTepuii K aHTHOMOTHKAM. | eHOMUKA B KIMHUYECKOH MeaumuHe. [IpuKiagHpie acrieKThl TeHeTHIECKOM
UH)XXCHEPUHU.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. XKumynés, U. ®@. Obmas 1 MoJIeKyJIIpHas TeHeTHKa : yueOHoe mocooue i By3oB / M. @. Kumynés ; mon
penakuueii E. C. benses, A. I1. AkudbeB. — HoBocubupck : CuOupckoe YHUBEPCUTETCKOE N3/1aTeNbCTBO,
2017. — 480 c. — ISBN 978-5-379-02003-3. — TeKcT : 37eKTpOHHBIH // DNEKTPOHHO-OMOINOTEYHAS CCTEMaA
IPR BOOKS : [caiir]. http://www.iprbookshop.ru/65279

2. AxTyasnbHble TPo0JieMbl TEHETHKH: y4eOHOe TOcOo0He Ui CTYACHTOB OMOJIOrMYECKOTr0
¢baxynpTera/MunucTepcTBO 00pasoBanus u Hayku Poccuiickoit @enepanuu, [lepMckuii rocyjapcTBEHHBIH
HallMOHAJIBHBIA HCCleoBaTeNbCKuld yHUBepcuTeT.-Ilepmpb,2013, ISBN 978-5-7944-2278-8.-126.-bubdnuorp.: c.
104-111

JdonojHuTEILHAN:

1. ITanytoB B. E.,bapanos O. 10.,Boponaes E. B. MeTobl MosieKyIspHO-T€HETUYECKOTO aHAIM3a: y4eOHO-
METOAMYECKOE TTOCOOHUE [T CTYJICHTOB MEUIIMHCKUX U OMOJIOTHYECKUX CIelaabHocTel By308/B. E.
[TagyTos, O. FO. bapanos, E. B. Boponaes.-Munck:FOuunon,2007, ISBN 978-985-6768-12-8.-176.-bubnuorp.:
c. 138-167

2. Nnre-BeuromoB C. I'. ['eHeTHKa ¢ OCHOBaMU CENEKIINH: YIeOHUK ISl CTYICHTOB By30B, O0YJYAIOIIUXCS TI0
nHanpasnenuto 020200 "buonorus" u Guonorndeckum crnenuanbHocTssM/C. I'. Mare-Beuromos.-CaHKT-
[TerepOypr:UznatensctBo H-J1,2010, ISBN 978-5-94869-105-3.-7182.-bubnuorp.: ¢c. 686-696. - Yka3. uMeH. u
npeaM.: c. 704-718

3. IlmoraukoBa E. I'.,Kopcakosa E. C. ['eneTnka nmpokapuoT ¥ BUPYCOB:y4eOHOE TTOCOOME ISt CTYICHTOB,
o0yJaromuxcs 1o HaIpaBJICHHUIO MOATr0TOBKH OakanaBpoB "buonorus"/E. I'. [Tnotaukosa, E. C. Kopcakosa.-
[Tepmp:II'HNY,2018, ISBN 978-5-7944-3060-8.-92.-bubmuorp.: c. 91



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://molbiol.ru/ molbiol.ru. Knaccuueckas u MonexyssipHast OnoI0rus
www.molbiol.edu.ru IIpakTudeckas MoneKkysipHast OUMOIOTHS
www.fermentas.com Fermentas Life Sciences
10. Ilepeyenb UHPOPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJBLHOI0 Mpouecca Mo JUCHHIINHE

OO6pazoBaTenbHbIH Mporiece Mo auciuiuinae ['eHeTnka npeanonaaraet UCHOIb30BaHUE CIEAYIOIETO
MPOrPaMMHOTO o0ecrieueHus: 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
MPE3CHTAIIMOHHBIE MaTepUabI (CITal bl 0 TeMaM JICKIIMOHHBIX M MTPAKTUYCCKUX 3aHSITHH ),
JOCTYII B pekuMe on-line B DnekTpoHHY0 0nbmnoteunyto cucremy (3bC)
TOCTYT B 3JICKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeIbHON Cpely YHUBEPCUTETA.

[TepeueHr HEOOXOAMMOTO JIMLIEH3UOHHOTO U (WIK) CBOOOJIHO pPacpOCTPAHIEMOI0 IPOIPAMMHOTO
obecredyeHus:

1) oucHBIN MakeT NPUIOKEHNH (TEKCTOBBIN MpoIeccop, MporpaMma JUIst MOArOTOBKH JIEKTPOHHBIX
IIpe3eHTalN);

2) nmporpaMmMa J€MOHCTpPAIMH BUACOMATEPUATIOB (IIPOUTPHIBATED);

3) npuiokeHue, NO3BOJISIOIIEe MPOCMATPUBATh U BOCTIPOM3BOAUTE MeauakoHTeHT PDF-daiinos;

4) mporpaMMsl JUIs IPOCMOTPA U PelaKTUPOBaHUS UPPOBBIX U300paKEeHU;

5) mporpaMMsl AJisl IPOCMOTpa U penakThupoBanus DjVu-daiinos.

JlMcuuIuinHa He IpeayCcMaTpUBaeT MUCIOJIb30BaHUE CIEIIMATM3HPOBAHHOTO IPOIPAMMHOT0 00ecreueHus

[Tpu ocBOeHMM MaTepHalia U BHITOJHEHHS 3aITaHH 10 JUCIUIUIMHE PEKOMEHYETCS HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U MIPOBE/ICHUU 3aHATUI B pEeXKUME OHJIAWH MOTYT
MCTIOJIb30BAThCS:

cuctema BHIcoKOoH(epeHIICBsA3H Ha ocHOBE TuiaTopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaTEPUAIIOB U MPE3CHTALINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3a7aHus Uil COBMECTHOM palboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOM 0a3bl, HEOOX0AMMOI JJIf1 OCYIIeCTBICHUSA
00pa30BaTeJIbHOIO MPOLECcCa M0 JUCUUILIHHE

Jliig mpoBeieHNs JIEKIIMOHHBIX 3aHATHI HE00X01MMa yueOHast ayAUTOpUs, OCHAILEHHAs! CTIeLUaTIN3UPOBAHHOM
MeOesbo, IEMOHCTPAIIMOHHBIM 000py10BaHHEM (TIPOEKTOP, SKpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
MIPOTPaMMHBIM OOecTrieueHHEeM, MEJIOBOH (1) MM MapKepHOU JTOCKOM.

Jlnst mpoBeIeHHsI TPAKTUYECKHUX 3aHATUI HeoOXouMa ydeOHas ay TUTOpHUsl, OCHAILICHHAs CHIeIIMaTU3HPOBAHHOM
Me0ebio, IEMOHCTPAIMOHHBIM 000py10BaHUEM (TIPOEKTOP, SIKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM

MPOrPaMMHBIM 0OecTieueHuEM, METIOBOH (H) WIIM MapKEePHOU JOCKOM.

Jlist camocTosATeIbHOM paboThl HeoOXoauMBbI omerieHuss Hayunoi 6ubmmortexku [ITHUY . [Tomemnenus
Hayunoii 6u6mmorexku [I'HNY, o6ecnieunBaroT J0CTYI K JTOKAIBHOW M TI100aIbHOM CETSIM.

Jl5ig mpoBeIeHUs] MEPONPUATUI TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalli, WHAUBHIYyaIbHbBIX



KOHCYJIbTAI[il HE0OX0AMMa ayIMTOPHS, OCHAIICHHAs CIICUATN3UPOBAHHONW MeOeIblo, MEIOBOH (1) WK
MapKepPHOU JOCKOM.

[Tomemenus nayunoi 6uomuorexku [I'HUY mist oGecriederHust caMoCTOSITEIbHON PaboThl 00yUYarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JIOCTYNOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHalbHbIMU
KOMIIBIOTEpPaMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00ANBbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 321 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKAJbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce koMInbloTephl, yCTaHOBJIECHHBIE B TOMELIEHUAX HAy4YHOU OMOJINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBast cucrema «Koncynprantlnocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE

I'eneTuka

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPHUHU UX OLleHMBAHUS

IK.1

Baageer pyHaaMeHTANIbHBIMY 3HAHUSIMU B 00J1aCTH OMOJIOTHYECKUX HAYK B 00beMe,
JAOCTATOYHOM /IJISl PellICHUsI HAYYHO-MCCIIeJ0BATEeIbCKUX 3a/1a4

Nupukarop IliianupyemMblie pe3yabTaThl Kpurepun oueHuBanus pe3yJibTaToB
o0yueHust o0y4eHust
IK.1 O6nanaer GpyHaaMeHTaTbHBIMHU HeynoBJierBopures
Bnaneer 3HaHUSIMHU B 00J1aCTH [TpoGesnbl B 3HAaHUSX OCHOBHOTO Y4eOHO-
(byHIaMeHTaITbHBIMU OMOJIOTHYECKUX HAYK, B TOM MPOrpaMMHOT0 MaTepHualia, 10MyCTUBIIEMY

3HAaHUAMH B 00JIacTU
OMOJIOrMYECKUX HAYK B
00BeEME, TOCTATOYHOM
JUTSL pEIICHUST HAyYHO-
HCCIIEIOBATEIbCKHIX
3a1a4

YJpclie U B 00JIACTH TCHETUKH, B
00BEME, JOCTATOYHOM IS
pelIeHUs HAyYHO-
HCCIIEIOBATEIIbCKHUX 3a0ad

MPUHILIMITHAATIbHBIEC OIIMOKHU B BBIMOJIHEHUN
MPEyCMOTPEHHBIX TPOTPaMMON 3aJJaHUM.
Y10BJ1€TBOPUTEbH

3HaHMSI OCHOBHOTO y4e€OHO-IIPOrPaMMHOTO
Marepuaia B o0beMe, HEOOX0IUMOM JITst
JTanbHEHIIeH yueObl U IpeacTosiei paboThI 1Mo
CHEIHaTbHOCTH, CIIPABIISIOLIUICS C
BBITIOJIHCHHEM 3aJ[aHUH, TPETyCMOTPEHHBIX
MPOrpPaMMOM, 3HAKOMBIN ¢ OCHOBHOM
JINTEPATYPOMl, pPEKOMEHIOBAHHON TPOTrPaMMON.
Kax mpaBuio, orienka "y10BI€TBOPUTEIHLHO"
BBICTABJISIETCS aCIUPAHTAM, JOIYCTUBIIUM
MOTPEUTHOCTH B OTBETE HA SK3aMEHE U MPHU
BBITIOJIHEHUH 3K3aMEHAIIMOHHBIX 3aJJaHUM, HO
o01aatouM HeOOXOAUMBIMU 3HAHUSMU JIJIS
WX YCTpaHEHUs MOJ pyKOBOJICTBOM
npenoaaBaTes.

Xopomuo
[TonHoe 3HaHME y4eOHO-IPOrPAMMHOTO
Marepuania, yCIeuHO BhINOIHSIIOIUN
MIPelyCMOTPEHHBIE B IPOTrpamMMe 3a/1aHus,
YCBOMBIINN OCHOBHYIO JINTEPATYDPY,
peKOMeHI0BaHHY10 B mporpamme. Kak npasuio,
OIIEHKa "XOpOoII0" BBICTABIISIETCS aCIUPAHTaM,
MOKa3aBIIUM CUCTEMATUYECKUI XapaKkTep
3HAHUI MO TUCIUTIIMHE U CTIOCOOHBIM K MX
CaMOCTOSITEJIbHOMY TIOTIOJTHEHUIO U
OOHOBJICHHIO B XO/I€ AaJIbHEHIIeH yueOHOM
paboThI ¥ IpOoeCcCCHOHATIBHOM 1S TENFHOCTH.

OtanyHo
Bcecroponnee, cuctemaTuyeckoe U riryookoe
3HaHUE y4eOHO-TIPOrPaMMHOT0 MaTepuana,
yMEHHE CBOOOTHO BHITIOTHATH 3aIaHUS,




Nuaukarop Ilnanupyemblie pe3yabTaThl Kpurepun ouenuBanusi pe3yJbTaToB
o0y4ueHust o0y4eHust

OtiamnuyHo
IIPEAYCMOTPEHHBIE IPOTPAMMOM, YCBOUBILIHN
OCHOBHYIO M 3HAKOMBIH C TOTIOJHUTEIBHOU
JIUTEPATypOU, pEKOMEHIOBAHHOMN IIPOIPAMMON.
Kak npaBuio, onienka "oTJIMYHO" BBICTABISAETCS
acIMpaHTaM, yCBOMBIIHUM B3aUMOCBS3b
OCHOBHBIX IIOHATUIN AUCLHUIIIMHBI B UX
3HA4YEeHUU JUIsl IPHOOpETaeMO.

OHeHO‘IHble cpeacrsa
Cxema nocTaBku ;. ba3zoBas

Bua MmeponpusiTusi NPOMEKYTOUHOM ATTECTAIUM : DK3aMeH
Cnoco0 npoBeeHUs1 MEPONIPUATHSI MTPOMEKYTOUHOI aTTecTanmu : [[ucbMeHHOE KOHTPOJIBHOE
MEpONpUsTHE
[IpoxoKuTEILHOCTH NPOBEIEHNS] MEPONIPUATHS IPOMEKYTOUYHOMH ATTECTALMH :
1

IHoxa3zarenu olleHNBAHUSA

[TpoGesnbl B 3HAaHUSAX OCHOBHOTO YU4EOHO-IIPOTpaMMHOTO MaTepHara, HeynosBiierBopure.
JOTTYCTUBIIEMY MPUHIUITUATBHBIE OUTHOKH B BHIIIOJIHEHUH MPEyCMOTPEHHBIX
MPOTrpaMMOi 3aJIaHHi.

3HaHUs OCHOBHOI'O y4eOHO-NIPOrpaMMHOI0 Marepuaia B 00beMe, HE0OX0JMMOM YaoBiieTBOpUTEIBH
JUTSL TalibHEeHIen yqaeObl ¥ PeICTOSsIIeH paboThl IO CICIIHAIBHOCTH,
CIPABJISIIOLIMICS C BBIIOJIHEHUEM 33JaHUH, IPEyCMOTPEHHBIX IIPOrPaMMON,
3HAKOMBINM C OCHOBHOM JINTEPaTypOH, pEKOMEHI0BaHHOU ITporpammoii. Kak
MPaBUJIO, OIIEHKA "yIOBJIETBOPUTENILHO" BBICTABIISIETCS] aCITUPAHTAM,

JIOITy CTUBIIIMM IOTPEIIHOCTH B OTBETE HA YK3aMEHE U IPU BBIIIOJHECHUHN
HK3aMEHAIMOHHBIX 33JaHUH, HO 00JIa1al0IMM HEOOXOIMMBIMHU 3HAHUAMU JIJISI UX
YCTPaHEHUs IOl PYKOBOJICTBOM IIPENOAABATEIIS.

[TonHoe 3HaHKE y4eOHO-ITPOrPaMMHOTO MaTepHualia, YCIEITHO BhIMOTHIFOIIHIA Xopomo
MPEeAyCMOTPEHHBIE B POTPaMME 3a/1aHUs], YCBOUBILHUM OCHOBHYIO JIUTEPATYPY,
PEKOMEHIOBaHHYIO B porpamme. Kak npaBuiio, orieHka "Xopomio" BeICTaBISETCS
acrmHpaHTaM, MOKa3aBIIUM CUCTEMATUYECKUI XapaKTep 3HAHUM MO TUCIUIUINHE U
CIOCOOHBIM K UX CAMOCTOSITEIbHOMY MOMOJIHEHHUIO U OOHOBJICHUIO B XO/1€
JaapHEHTeH yueOHoM paboThl ¥ PO(HEeCCHOHATBLHOM eI TEIbHOCTH.

Bcecroponnee, cuctemarnyeckoe U IyooKoe 3HaHUE Y4eOHO-IIPOrpaMMHOI0 OTtauvHo
MaTepuasa, yMEHHe CBOOOTHO BBIOJIHATH 3aJaHUsL, IPEyCMOTPEHHbIE
MPOTPaMMOM, YCBOMBIIINI OCHOBHYIO M 3HAKOMBIH C JOMOJHUTEIBHON
JUTEpPaTypou, peKkOMEeH10BaHHON nporpammoii. Kak npasuio, ouenka "oTandHo"
BBICTABJIAECTCS ACIIMPAHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX IIOHATUI
JUCLUIUIMHBI B UX 3HAYEHUU JUISI TpHoOpeTaeMoii mpodeccuu, MPOSBUBLINM
TBOpPYECKHE CTIOCOOHOCTH B MOHUMAHHH, U3JI0)KEHUH U UCTIOIb30BaHUH YUeOHO-
IIPOrPaMMHOT0 MaTepHuala.




Ilepeuens BONPOCOB /11 MPOBeIeHUsI POMEKYTOUYHOM aTTecTAllNU

1. Lenu 1 npUHIMIIBI TEHETUYECKOTO aHAN3a.

2. [InefioTponHoe necTBUE reHOB. [[eHEHTPaHTHOCTh U AKCIIPECCUBHOCT.

3. XpoMOCOMHOE OTIpe/IeICHHE M0JIa U HACJIeI0BaHUE MMPU3HAKOB, CHEIJICHHBIX C MOJIOM.

4. CueruieHHOE HacleIOBAaHUE U KPOCCUHTOBEP.

5. I'eHeTndeckue KapThl, IPUHLUI UX IOCTPOCHHUS Y DYKapHOT.

6. [TocTpoenue pusnyeckux KapT XPOMOCOM C TIOMOIIBI0 METOJIOB MOJICKYJISIPHOW OHMOJIOTHH.

7. Oco0eHHOCTH MUKPOOPTaHU3MOB KaK 00BhEKTa T€HETHUECKHUX UccieqoBanuii. Opranusanus reHeTHIYeCKOTo
anmapara y 0akTepuii.

8. Metoabl, mpuMeHsieMbIe B TCHETUYECKOM aHajn3e y 6akTepuil u 6akTeprnodaros: KJIOHATbHBINA aHAIH3,
METO/I CEJIEKTHUBHBIX CPEl, METOJ] OTIIEYATKOB.

9. [IpeacraBnenue o MmIa3MUIax, SMUCOMAX U MUTPUPYIOIIUX T€HETUUECKUX 3JIEMEHTaX (MHCEPLIMOHHBIE
MOCJIEIOBATEILHOCTH, TPAHCIIO30HBI).

10. I'eneTnueckas pekoMOUHAIMS TP TpaHCHOPMAIUH Y TIPOKAPHOT.

11. Tpancaykuus y 6axrepuit. O0mas u cneunduueckas TpaHcaykuus. Mcnonb3oBanue TpaHcGopMaliu 1
TPAHCAYKIUU JJI1 KApTUPOBAHUS T'€HOB.

12. 3aKOHOMEPHOCTH HEXPOMOCOMHOTO HACJICIOBAHUS, OTJIMYHUE OT XPOMOCOMHOI'O HAaCIeOBaHUSI.
WNudexkunonnsie GpakTopsl BHESIEPHON HACIEICTBEHHOCTH.

13. [TnacTuaHass 1 MUTOXOHApUAbHASL HACIIEICTBEHHOCTh. B3auMoaeiicTBre SIEpHBIX U BHESIEPHBIX T€HOB.
14. [utomiazMaTruueckas My>KCKasi CTEpUIIBHOCTh Y PACTEHHIA.

15. ITnazmuHoe HacnenoBanue. CBOMCTBA TUIA3MU/I; TPAHCMUCCHUBHOCTD, HECOBMECTUMOCTb,
JNETePMUHUPOBAHNE MTPU3HAKOB YCTOMYHUBOCTH K AHTUOMOTHUKAM U IPYTHM JI€KapCTBEHHBIM Mpenaparam.
Hcnonp30BaHue TUTa3MUJT B TEHETHUECKUX MCCIIEAOBAHUAX. DHIOCUMOMO3.

16. IToHsiTHE O HACTIECTBEHHON W HEHACIIEACTBEHHOM (MOIU(MUKAITMOHHONW) H3MEHYMBOCTH DopMUpOBaHTE
MIPU3HAKOB KaK PE3yJIbTaT B3aUMOJICUCTBUS TCHOTUTIA U (JAKTOPOB CPE/IbL.

17. XpoMOCOMHBIE TTepeCTPOKU. BHYTpH- U1 MEKXPOMOCOMHBIE TIEPECTPONKH: ACNEIUH, TyTUTUKAIUIH,
WHBEPCUHU, TPAHCIOKAIINH, TPAHCTIO3UITUH.

18. Knaccuduxarnus rennsix mytanuid. [IpeacraBienne o mpsiMbIX B 0OpaTHBIX, TEHEPATUBHBIX U
COMATUYECKHUX, a/IAITUBHBIX U HEUTPAIbHBIX, JICTAILHBIX U YCIOBHO JIETAIBHBIX, SIACPHBIX U HESJICPHBIX,
CIIOHTAHHBIX U UHAYIUPOBAHHBIX MYyTallUsX.

19. O6u1as xapakTepucTUKa MOJIEKYJISIPHOM MPUPOIbI BOSHUKHOBEHUSI TEHHBIX MyTaIlMii: 3aMEeHa OCHOBAHUI;
BBITIAJICHUE WJIM BCTaBKa OCHOBAaHMM (HOHCEHC, MUCCEHC U GparMmudT Tumna). Posib MOOMIBHBIX
TEHETUYECKUX HJIIEMEHTOB B BO3HUKHOBEHUU I€HHBIX MyTalluii 1 XPOMOCOMHBIX MEPECTPOCK.

20. CrioHTaHHBIA U UHIYIUPOBAHHBIN MyTAIlMOHHBIN MTpOIecC. XUMUYECKHI MyTareHe3. MyTareHsl
OKpPY’KaIoIIeH cpeibl U METO/Ibl UX TECTUPOBAHMUS.

21. IlonsTHE O BUAE U MOIYJISILUHU, O YACTOTaX T€HOB U T€HOTHUIIOB.

22. 'eneTnueckasi FeT€pOre€HHOCTD MOMYJISIIUI. MeTo bl U3yueHUs TEHETUYECKUX MTPOLIECCOB B MTPUPOTHBIX
MO JISILUSIX.

23. @akTopsl AMHAMHUKH TEHETUYECKOT'O COCTaBa MOMYJIALUH (Ipeiid reHoB), MyTallMOHHBIN HpoI1iecc,
MEXITOMYJIAIIMOHHBIE MUTPAIlH, JeHCTBUE 0TOOpa. B3anmonelicTBre pakTOpoB TUHAMHUKN T€HETHICCKOMN
CTPYKTYPBI B TPUPOJHBIX MOMYJISIHIX.

24. TloHATrEe O BHYTPUIIOMYJISIIUOHHOM I'€HETHYECKOM MOJUMOp(hU3ME U TeHETUYECKOM I'py3e.
MounekyspHO-T€HETUYECKHE OCHOBBI 3BOJIOLINH.

25. 3HavyeHHe TeHEeTUKH TOMYJISAIUN TSl MEIUIIMHCKON TeHETHKHU, CEJICKIINH, PEIICHUS TPOOIeM COXpaHEHUS



reHo(oH1a 1 OMOJIOTHYECKOTO pa3HOOOpa3usI.

26. JlokazarenbcTBa TEHETHUECKON POJIM HYKJIEMHOBBIX KHCIIOT (TpaHchopMmarust y 6akTepuii, OMBITHI C
Bupycamu). Ctpykrypa JIHK u PHK. Monens IHK Yotcona u Kpuka.

27. . OYHKIMU HYKJIEUHOBBIX KHCIIOT B pealiu3allii TeHETUYECKON NHPOPMAIINK: PETUIMKAIUS, TPAHCKPHUIILIUS
U TpaHCIAIKSA. MEeToI0JIOrHYecKoe 3HaUeHUE IPUHITMMIA Tiepeaaun reHeTuaeckoi nadopmanmu: JJTHKCOPHKLC
OeJoK.

28. CpoiicTBa reHeTHYECKOro Kofa. JlokazaTenbcTBa TPUILIETHOCTH KoAa. PacimdpoBka KOJJOHOB.
BeIpoxxeHHOCTD KOfa. TepMuHupyronme KoA0Hb!. IIoHATHE O TeHETHYECKON CYIIPECCUU. Y HUBEPCAIBHOCTD
KoJa.

29. MonekynspHas opraHu3alus XpOMOCOM MPOKAPUOT U YKAPHUOT.

30. HayuHo-meTonnueckre oCHOBBI U 3Tanbl cekBeHnpoBanus JJHK. 3nauenne cekBeHupoBaHus AJi pa3BUTHUS
OMOJIOTHH U METUIIHHEI.

31. [TonnorenomHoe cekBenupoBanue JJHK: npuHIUIbI 1 npuMeHEHUE.

32. buonndopmarmonnsiii aHanu3. OCHOBHBIE 0a3bl FTEHETUYECKUX TaHHBIX. BolpaBHuBaHue. OnpeneneHue
MHTPOH-3K30HHBIX TpaHUI] B reHax. HTepnpeTanys noayyeHHbIX JaHHBIX.

33. MopenbHble 00beKTHI reHeTuku: Drosophila, aposxoxu, Arabidopsis u ap.

34. 3y4yeHue CTPYKTypbl 1 aKTUBHOCTH F'€HOMA YEJIOBEKA C MTOMOIIBI0 METOJ0B MOJIEKYJIIPHON T€HETHUKH.
[Iporpamma «I'eHOM yenOBEKa.

35. I'enernueckuii mactopt. [IpoGaemsr renoreorpaduu. [IpobiemMbl METUITMHCKONW T€HETUKH.

36. 'eHoTOKCHKOMOTHSI, TeHOTepan¥s. [lepcrieKTUBBI IeUeHUs HACIEeICTBEHHBIX Ooe3Hel. 3agaun
MEIUKO-TeHETUYECKUX KOHCYIbTALIUM.



