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PABOYAS TIPOTPAMMA YUYEBHOM JJUCITATIINHBI
«MCIII/IIII/IHCKEUI OMOTEXHOIOT U

CrnennanbHoctb 30.05.02 «MennuuHckas Ouodusnkay
dopMa OATOTOBKH — OYHAasI

Kypc 3 cemectp 6

nekuu 18 gac.

MpaKkTHYeCcKue 3ausaTus 36 yac.

naboparopHble pabOTHI HE IPETyCMOTPEHBI

B TOM YHCIIE ¢ ucnoib3oBanneM MAO rek. 4 gac./mp. 18 gac.
BCET0 YacoOB ayJUTOPHOI Harpy3Kku 54 gac.

B TOM uucIe ¢ ucnoib3oBanueM MAO 22 yac.
camocTosTeNnbHas padora 54 Jac.

B TOM YHCJI€ Ha MOJATOTOBKY K 3K3aMeHy 36 Jac.
KypcoBas paboTta / KypcoBO# IPOEKT HE MPEAYCMOTPEHEI
3a4eT He MPeyCMOTPEHBI

9K3aMeH 6 ceMecTp

Pabouas mporpamma cocTaBlieHa B COOTBETCTBHH C TpeOOBaHMSMH (eaepalibHOTO TOCYAapCTBEHHOTO
00pa3zoBaTeNIbHOTO CTaHAApTa BBICIIEr0 OOpa3oBaHMS 1O HampamBieHuio noaroroBku 30.05.02
«MenunuHcKass OWO(H3MKa», YTBEPKICHHOTO TMPHKa3oM MUHHUCTEPCTBA 00pa30BaHUS W HAYKH
Poccuiickori ®enmeparuun Ne 1012 ot «11» aBrycra 2016 . u y4eOHOro IUTaHA MO HANPABICHHIO
MOATOTOBKY «MeauuuHcKas OnoQpu3nkay.

Pabouas nmporpamma oOCyxJeHa Ha 3aceqaHum JlemapraMeHTa MEIUIUHCKON OMOXMMUU M OMO(DU3UKU

npotokot Ne 5 ot «10» utons 2019 .

Hupexrop JlemaprameHnTa: K.M.H., 1oiieHT Momot T.B.
CocraBuTenn: crapmnii npenogasatens [onuapos H.B., k.0.H., nouent, Kymeiiko B.B.



Oo0opoTHas cTopoHa TUTYJILHOTO JiucTa PITY]]

I. Padouyas nporpaMmma nepecmMoTrpeHa Ha 3acefaHuM /lenaprameHnra:

[Iporoxo ot « » 20 . Ne

3aBemyrommii kKadenpoit

(monmuce) (N.0. damunus)

I1. Pagouas mporpaMmma nmepecMoTpeHa Ha 3aceqaHuu JlenapraMenra:

[Iporoxo ot « » 20 Ne

3aBemyrommii kKadenpoit

(moamuce) (N.0. damunns)



AHHOTALNUSA
HuctumnHa “MeaunHcKas OMOTEXHOJIOTHS TMpeIHAa3HAuCHa JJIsi CTYACHTOB, OOYyJaroluxcs
o oOpazoBarenbHoi porpamme 30.05.02 «MeaunHCcKas Onopu3nKay.
JlucrumuinHa peanusyeTcs Ha 3 Kypce, 6 cemecTpa, SBIseTCs 0a30BOM TUCIMIUIMHOMN.
[Ipu paspaboTke paboueil mporpamMmbl Y4eOHON AMCUMIUIMHBI UCTONB30BaHBI DenepanbHbIii
TOCYapCTBEHHBIH 00pa30BaTeNbHBIN CTAHIAPT BBICHIETO OOpa30BaHHS 110 CHEIHATBLHOCTH
30.05.02 «Menunuackas Ouodu3uka», y4eOHBIM TUIAH TIOATOTOBKM CHEIUATMCTOB IO
cnermaabHOCTH 30.05.02 «MenuumuHCcKas 6uopu3nKay.
OO0miast TpyIO0EMKOCTh OCBOEHHS JUCHUIUIMHBI COCTaBiseT 3 3aueTHBIX enuHui, 108 uacos.
VY4eOHBIM TJIAHOM TMPEAYCMOTpPEHBI 18 4YacoB Jekuuid, mpaktuyeckue 3aHstus (36 yaca), u
camocTosATeNbHas padboTa cryneHTa (18 Jaca).
[IporpamMma kypca onupaeTcsi Ha 0a30BbIe 3HAHUS, TOTYyYCHHbIE CTYICHTaMU:
- CIIOCOOHOCTHIO K TPUMEHEHHUIO CUCTEeMHOTO aHallu3a B W3YyYEHUU OHMOIIOTMYECKHUX CHCTEM
(OIIK-6)
- TOTOBHOCTBIO K  OIIGHKE  pE3yIbTaToB  JA0OpPaTOpHBIX,  HMHCTPYMEHTAIHHBIX,
MaTOJIOTOAHATOMUYECKUX M WHBIX HCCIEIOBAaHUN B IENAX PAClO3HABAHUS COCTOSHHUS WIH
ycTaHOBJIEeHUS (pakTa Hamu4uus Uil oTcyTcTBUs 3a0oneBanus (OIIK-5)
- TOTOBHOCTBIO K TPOBEIECHUIO JTAOOPATOPHBIX W MHBIX HCCICIOBAHUMA B LEISIX PACTIO3HABAHHS
COCTOSIHMSI MJTM YCTAaHOBJIEHUS (haKkTa HAIU4us Win oTcyTcTBus 3aboneBanus (OI1K-4)

Heabro nucnumminHbl “ MenunuHCKass OMOTEXHONOTHs SBISETCS OOydeHHEe CTYJICHTOB
0a30BbIM MeTofaM paboThl C TEHHO-WHXEHEPHBIMH KOHCTPYKIHSIMH ¥ (OPMHpPOBAHHE
KOMIUICKCHOTO TIpEACTaBlIeHUsT 00 WCIOIh30BAHHH METOJOB MOJICKYISIPHOW OHWOJOTHH B
OMOMEIUITMHCKIX UCCIICTOBAHUSIX.

Sapaum:

e /3yuuTh TEOpETHYECKHE OCHOBHI METOJOB MOJICKYISPHOW OHOJOTHMM U TE€HHOM

UHXCHEPUH

e Osnakomutbes ¢ Metogamu [11[P u MonekynsipHOTO KIOHUPOBaHUS

e (O3HAKOMHTBCSA C METOAAMM AHAJIN3a HYKJIEOTHIHBIX IIOCIEN0BATEIbHOCTEN

e M3yunuts 6a30BbIe METO/bI pabOTHI C KYJIBTYpaMHU PAKOBBIX KJIETOK UeJIOBEKa
e I3yunTh TEOpETUUECKUE OCHOBBI IEUCTBUS IIPOTUBOOITYXOJIEBBIX IIPENAPATOB

I[JBI yCceurHoro HU3Yy4YCHU JUCIHUITIINHBI «MeTtonpl TeHHOI HHKCHCPpUU B

OMOMETUITUHCKUX UCCIICIOBAHUAXY Y O0YUIAFOIIMXCSI JIOJDKHBI OBITH CHOPMHUPOBAHBI CIECTYIOIINE

npeaABAPUTCIbHBIC KOMIICTCHIINN
B PE3YJIbTAaTC H3Y4YCHUA JaHHOW IUCIUILIMHBI y o6yqa}oumxc51 (bOpMI/Ip}IIOTCH CJICOAYHOIIUC

npodeccroHaIbHbIE KOMIETEHINH (3JIEMEHTHI KOMIIETEHIIUMN).

Kox u popmysimpoBka | Jranbl (GOPMHUPOBAHMS KOMIIETEHIIUN




KOMIIeTEeHIIM U
[puniun pabotel ammundukaropa ams
nposenenus [111P, o6opynoBanus as
3Haer anekTpodopesa OETKOB U HYKICUHOBBIX KUCIOT,
OIIK-9 MHKY0aTOpOB U OMOPEAKTOPOB I PaOOTHI C
TOTOBHOCTBIO K IPHUMEHEHHIO KJIETKAaMH TIPOKAPHOT B SYKAPHUOT.
CHEIMATU3UPOBAHHOTO PaGorars ¢ KyabTypamMu IPOKAPHOTUYCCKUX U
000pYIOBaHUS ¥ MEIUITTHCKHIX Vueer JYKapHOTHUYECKUX KIIETOK, MTOTy4aTh
W3IeNN, TIPEAYCMOTPEHHBIX JIJIS CTaOWIbHBIC KJICTOYHBIC JINHUH,
UCTIOJIb30BaHHUS B IKCTIPECCUPYIOIYI0 PEKOMOMHAHTHBIC OCIIKH.
npodeccuonanbHoi chepe MeTonaMu MoJIMMEPa3HOM LEMHON PEaKIuH,
AMEKTPOo(ope3omM OEITKOB U HYKICMHOBBIX
Brnageer | kucHOT, METOlaMU OYMCTKH U BBIACIICHUS] OCTIKOB
Y HYKJICHHOBBIX KHUCJIOT, METOJIaMHU
MOJIEKYJISIPHOTO KJIOHUPOBAHUSI.
MK-12 OcobenHocTH paboThl M BO3MOYKHOCTH
CHOCOGHOCTBIO K OIPEETEHHIO 3Haet 00opynoBaHus AJis POBEACHHUS
HOBBIX 00J1acTell UCCIIeIOBAHUS U OHOTEXHOTOTHYECKUX PAOOT.
npobieM B cdepe pazpaboTku Haxonute nureparypy, OnMCchbIBaIOLIYIO
onodu3nueckux u HU3NKo- Ymeer OTKPBITBIE BOITPOCHI B 00JIACTH COBPEMEHHOM
XUMHYECKHUX TEXHOJIOTHI B OMOTEXHOJIOTUH U 3IPAaBOOXPAHCHHSL.
3/ApaBOOXpaHCHNH MeTtonamu nmoucka Hay4HoM HHGOPMAIMU B
Bnaneer
6azax manabix NCBI.
Jns  ¢GopMupOBaHMs — BBIINICYKAa3aHHBIX ~KOMIETCHIMH B  paMKax  JTUCIUIUIMHBI
«MenunuHCKass ~ OMOTEXHOJIOTHS»  NPUMEHSIOTCS — CICAYIOIIAE  METOABl  aKTHBHOTO/

MHTEPAaKTUBHOTO OOY4YEHHUS:
JIeKIIMOHHBIE 3aHATHS:

1. Jlexuusi-Bu3yanu3zanus

2. Jlexuus-6ecena
[IpakTdeckue 3aHATUS:

1. Cemunap-nucyT

2. CeMHMHap-IPaKTUKyM

3. Pa3BepHyTas Oecena

4. JIabopaTopHbIie pabOTHI




I. CTPYKTYPA U CONEP)KAHUE TEOPETUYECKOM YACTU KYPCA
Pazgen 1. IlppHOMIBI MOJIEKYISAPHOTO KJIOHUpoBaHus. [losimMepasHas nennas peakuus ( 6 yac.)
Tema 1. YerpoiicTBo renoma. LlenTpanbHasi JormMa MoJieKyasipHoii 6mosiornu ( 2 yac.)
Lentpanbuas gorma MosiekyiasipHoil Ouosoruu. Ilonsitue reHa. CTpykTypa T€HOMOB IPOKapHOT M
sykapuoT. OmnepoHHas CTPYKTypa T€HOB IPOKApHOT M TMpPEpBIBUCTas CTPYKTypa T€HOB 3YKAPHOT.
Marpuunas PHK. Ilonstme mmcrtpoHa. Okcrmpeccus TeHoB. [loHATHE aMrummduianud B IKUBBIX

OopraHmsmax.

Tema 2. [losmmmepa3sHas nennas peakuus ( 1 yac.)
Pemmukanus JIHK y npokapuor u sykapuoT. AmmumkoH. Ilpaiimepst m JIHK mnomumepasel. Taq

nonuMepasa u ee pekoMOonHanTHbie (hopmbl. Mexannam [1LIP. Turer [TLP.

Tema 3. Metoabl onpeaeieHusi nepBu4HbIX nociaegopareabHocrei JJHK (1 gyac.)
IlepBuuHas nocienoBaTeaIbHOCTh OHONOIMMEPOB. DIEKTPOdope3 HYKIEHHOBBIX KUCIOT. DIyopeclieHTHO

MedeHbIe Ae30KkcuHykineotuaTpudocdarsl. CekBeHupoBaHue mo CoHTepy.

Tema 4. Ilpsimast u ooparHast Tpanckpunuusi. [IIP ¢ odpaTHoii Tpanckpunumeii (1 gac.)
MexaHU3MBI TPAHCKPHUIIIINH Y IPOKAPHOT U 3yKapHOT. MexaHu3Mbl 00paTHOM TPAHCKPUIILIUU y BUPYCOB.
Ucnonp3oBanne kadecTBeHHOW M KonmuecTBeHHOHN [IL[P ¢ oOparHOW TpaHCKpHIIIIMEH B MONEKYISPHOM

OUOTEXHOJIOTUU.

Tema 5. Tpancasuus. beckierounbie cucremMbl Tpanceasanum (1 gac.)
MexaHanu3MBbl TPAHCIIAIUA B KJIIETKAX 3YKApHUOT U IMPOKApPUOT. beckiieTounbie CUCTEMBI TPAHCIIAIUA U UX

HCIIOJIB30BaHUEC B MOHGKyJ'IﬂpHOfI OHOTEXHOIIOTHHU.

Paspen II. IIpuHOMIBI MOJIEKYJSIDHOIO KOHCTPYHPOBAHUS M KJIOHHPOBAHUA C IPUMEHEHHEM
MMKPOOPIraHU3MOB U BEeKTOPHBIX cucTeM ( 6 yac.)

Tema 1. MogesbHbIe 0HOTOTHYECKHE CHCTEMBI H 00beKThI MOJIEKYJIAPHOIT OMoTexHosoruu (1 yac.)
[TonsiTe MonensHOTO 00OBEKTa. MozmenbHas cucteMa. Bupycel: Bupyc tabaunoli Mmo3anku, bakrepuodar
T4, ®ar nambnma. Dybakrepun: Escherichia coli, Bacillus subtili, Mycoplasma genitalium. 1puOsbr:
Saccharomyces cerevisiae, Schizosaccharomyces pombe. Pacrenus: Arabidopsis thaliana. Knerounsle

KYJIBTYPBI MJIEKOITUTAIOLIHX.
Tema 2. Texnonorus pekomouHanTubix JJHK ( 1 gac.)
[onsitne pexomOuHanmu. PexomOunantHas JIHK. Dnponykneassl pectpukiuu. CalThl pECTPUKIINU.

Jlunkue v Tynble KOHLBI. PecTpukTHbIN ananu3 monexkyn JIHK.

Tema 3. IloaroroBka ¢pparmentoB IHK s kaonupoBanus ( 1 yac.)



ITonsitue Bexropa. IIpomoropsl. IlonunuHkep.

Tema 4. Tunsl BeKTOPOB AJ1 KJIoHUpoBanu4 ( 1 1ac.)
MynsTUKONMAHOCT W YHUKONMMHOCTH CTapTOB pEIUIMKAUK. TUOBI IPOMOTOpoB. MHAYKTOPHI

3kcpeccuu. MHCynsaTopsl.

Tema 5. CesiekTuBHBIe MapkepbI ( 1 yac.)
[Tonsitne cenexkunu. CenexTuBHBIM Mapkep. Knaccugukauys cenekTUBHBIX MapKepoB. AHTUOMOTHKH U

CEJIEKTUBHBIE Cpelbl. bemo-romybas cenexmus.

Tema 6. KnonupoBanue B E. coli (0.5 gac.)
Kommnerentheie knetku. Tpanchopmanus. TemnoBoil Mok U 371eKTponopanus. BeiceB Ha MUTATEIBHYIO

cpemy. OT60p 1 aHAN3 TpaHCHOPMHUPOBAHHBIX KIOHOB ¢ ToMotipio [TLP u pecTpuxium.

Tema 7. KiionupoBanue B Ipos;:keBbIX cuctemax ( 0.5 yac.)
Bexrops! a1t knmoHupoBaHUS B Ipoxokax. Cpenpl i pocta apoxokeil. Crennduka ceneknuuu U pocra

JPOXOKEBON KyABTYpHIL. TpaHcdopmanys IpoKKeBbIX KIECTOK.

Paspen II11. C03IlaHHe U UCIMOJIB30BAHUEC NCHETHYCCKHUX KO]—[CprKHI/Iﬁ AJISE TPAHCTCHE3a B KJIETKaXxX

MiekonuTawiux. Tpancrennbie ;kuBoTHBIE. [lepcnekTHUBLI reHHOi Tepanuu ( 6 yac.)

Tema 1. [lepexon 0T TPaHCTEHHBIX MUKPOOPTaHU3MOB K 3YKAPUOTHYECKHM cucTtemaM ( 1 yac.)
[Nouemy Henb3s KUCHOIB30BATH MUKPOOPTAHHM3MBI JUIS 3KCIPECCUU IOIHOPA3MEPHBIX T'€HOB JYKApPHUOT.
®donnunar 6enkoB. [locTTpancnsiuonHbie MOqU(HKalu OenkoB. [oMonoruyHas pekomOuHaius. JInaus

KypuHbIX B-mumdonuros DT40 u e€ npeumymectsa. Mcnonp3oBanue Texnonorun CRISPR Cas9.

Tema 2. UckyccTBeHHBIE XpoMocoMbl ( 1 1ac.)
[lonsiTne MckyccTBeHHON XpomocoMbl. MckyccTBeHHblE XxpoMocoMbl Kak BekTopel. BAC, YAC, MAC,

PAC, HAC.

Tema 3. UckyccTBeHHbIe XpomMocoMbl yenoBeka (MXY) (1 yac.)
VYCTpoHCTBO HCKYCCTBEHHOM XpoMocoMbl uenoBeka. Ommmunme MXY or apyrux HMCKyCCTBEHHBIX

xpomocoM. LoxP-Cre pexkomOunranmst. HPRT onmocpenoBanHast ceneKims.

Tema 4. IlepcneKTUBBI MPUMEHEHHE HCKYCCTBEHHBIX XPOMOCOM 4ejlOBeKa B reHHoil Tepamum ( 1

yac.)



9Kcnpeccm{ MMOJIHOPAa3sMEPHBIX T'CHOB B HMCKYCCTBCHHBLIX XPOMOCOMAaxX YCJIOBCKA. I[OCTaBKa TCHOB B
KIJICTKHN YCJIOBCKA. SJ'II/IMI/IHI/IpOBaHI/IG HCKYCCTBCHHOﬁ XPOMOCOMBI. Tet-R peapeccop A KOHTPOJIA

skcnpeccuu. [IpuMeHeHne HHCYIATOPOB IJ1sl CTA0MIIM3aLUHU SKCIIPECCHH.

Tema 5. TpaHcreHHbIe MHOTOKJIETOYHBIE: MBIIIN, CBHHBY U KPYNHBIHA porarslii ckot ( 1 1ac.)
TpaHcreHHbIE >KHBOTHBIE. XPOMOCOMHBIE NepecTporKh. CeleKnus MHOTIOKJIETOYHBIX. TEeXHOJOTHH
CO3aHMs TPAHCTEHHBIX MIIEKONUTAOIUX. VICIONB30BaHUE PETPOBUPYCHBIX BEKTOPOB Ul CO3NaHHUSA

TPAHCT€HHBIX KUBOTHBIX. MeToa Mukpounbekuuii JJHK.

Tema 6. TexHO10rHMU HA OCHOBE MOAM(UKAIMU CTBOJIOBBIX KjIeTok ( 0,5 yac.)
[InropumnioreHTHRIE AMOpPHOHANBHBIE CTBOJNIOBBIE KIIeTKW. IlomydeHme w© cenekiusi TpacreHa.
MuKpouHBEKITHSA B OIacTONUCTy MiekonuTaromero. CKpelmuBaHue TpaHCTeHOB. [lomydeHve IWHMIMA

TPaHCICHHBIX JKUBOTHBIX.

Tema 7. KiloHUpOBaHue OPraHU3MOB C MCII0JIb30BAHUEM MeTOAUKH NepeHoca sapa ( 0,5 yac.)

Hcrnonp30BaHne SIUTENMEB MOJIOYHBIX JKEIE3 B KaueCTBE MCTOYHHMKA I€HETHMYECKOTO Marepuania Juist
KJIOHUpOBaHUs. BeIpamuBanue snuTeINEeB MOJIOYHBIX XKeje3 B Kyaprype. Manykims GO dassl. YnaneHue
snpa u3 sinexnerkd. CnugHUE NOHOPHOTO fAApa M PEIUNUEHTHON siinexneTku. KymbTuBHpoOBaHHE

MIePBBIX JeJICHUN ApoOneHus. IMIUTanTanus B Opranu3M CypporaTHONH MaTepH.

Pazgen IV. PaspaGoTrka u co3iaHMe TreHeTHMYeCKHX KOHCTPYKIMiI OuHo(papManeBTHYECKOro

Ha3HavyeHus ( 6 yac.)

Tema 1. PekoMOMHaHTHBIC MUKPOOPTaHU3MBI, IPHMEHsieMble I CHHTe3a 0eJIkoB ( 2 yac.)
Okcnpeccronnbie mTamMMmbl E. coli. DxcnpeccuonHble BekTopbl. MHAykTOphl SKcmpeccun, WIITL.

O6parnas Tpanckpunuus. Knonuposannas JHK.

Tema 2. IloaydeHue dYesioBedyeCKMX O€JIKOB B MHKPOOMOJIOTHYECKHMX CHCTeMax C IOMOIIbIO
kiaonupoBannoi IHK (1 gac.)
Cucrema nonydenuss uHTepdepona. llomydyeHue denoBEYECKHMX TOPMOHOB C IMPUMEHEHHEM METONOB

TCHHOM HWHKCHCPUU. HpOI/I3BO,I[CTBO aHTHUTEN C moMoIeio E. coli. Cnoco0Osl MMpoOu3BOACTBA UHCYJIMHA.

Tema 3. BuopeakTopsl n MmeToabl pepmentanuu ( 1 gac.)
[IpoMblluleHHOE NPOM3BOACTBO O€nKOB Ui  (apMaleBTUYECKOro NpuMeHeHus. OpraHuzanus

OHOTEXHOJIIOTHYECKUX MMpOU3BOACTB € UCTIOJIB30BAHUCM peKOM6I/IHaHTHI>IX MUKPOOPTaHNU3MOB.

Tema 4. IlpuMeHeHHe MCKYCCTBEHHBIX XPOMOCOM YeJIOBeKa [JIsl MOUCKA IPOTHBOOIYX0JIEBBIX

npenaparos ( 2 yac.)



TecT cucTeMBI Ha OCHOBE HNCKYCCTBCHHBIX XPOMOCOM YCJIOBCKA. ITouck BC€OICCTB — KaHAWIATOB,
BbBI3bIBAIOIIUX XPOMOCOMHYHO HECTAOMIIBbHOCTh. TeCT-CUCTEMEI C HCIOIL30BaAHUEM Q)nyopecueHTHHx

OEJIKOB.

Pazgen V. AHaau3 reHeTHYecKM OOYyCJIOBJIEHHBIX TMATOJOTHMH, MOHOTeHHBIX W

MYJbTH(AKTOPHBIX 3a0oJieBanmii ( 6 1ac.)

Tema 1. ba3oBble NPUHLIMIIBI TeHETHYECKOI0 aHAIU3a (2 yac.)
Opnnonykneorunneie 3ameHbl (Single Nucleotide Polymorphism, SNP). Myranuu: neneruw,
HMHCEPLUH, TPAaHCBEPCCUH, TPaH3UlUuU. IIpUMEHEHHE METOIOB CEKBCHHPOBAHUS Ul HCCICIOBAHMM

myrtarene3a. CpaBuenue nocienoBarenbHocTeit JJHK Clustal. ba3pl naHHBIX OHOHYKIEOTHIHBIX 3aMEH.

Tema 2. IIIP B AuarHocTrke reHeTu4ecKu 00ycJa0BJIeHHbIX NAaTOJ0rUil ( 2 4yac.)
[TonGop mpaitmepoB mis muarnoctudeckoi [IIP. Crymenuaras I[P (ammn. touchdown PCR), IILP
UHHBIX (pparmenToB (aHmi. Long-range PCR), I1LIP B peansrom Bpemenu (IILIP-PB, anrn. Real-Time
PCR, RT-PCR). Meton xomudectBenHo# I[P u ero mpumenenue B muarHoctuke. DiyopecrieHTHBIC

METKH JUIsl TEeHOTUIIUPOBaHusl ¢ moMolsto [P

Tema 3 Ucnoan3oBanue MetonoB ruopuauzanun JJTHK B nuarnocruke ( 2 yac.)
Iuopuamzanms JJHK. 3onasr s rubpuamzanmu JHK. AHanu3 caTe/UIMTHBIX MOCIEIOBATEILHOCTEH

JTHK.

Paszgea VI. OT reHern4eckoro aHaJIM3a K FeHOMHOM MeIHIIMHE: TEXHOJOTMH IOJHOT€HOMHOIO

CKPUHHMHIA accouuanuii ¢ narosaoruei ( 6 yac.)

Tema 1. Ipumenenue meToaoB NGS 1151 OMHOMETUIIMHCKUX HCCIAeI0BAHMI ( 2 1ac.)

Ba3oBble pUHLIMIBI TOJIHOTEHOMHOTO cekBeHupoBaHus. OmyiabccuonHas [ILP. Cozganue Oubnuorek.
Meroabl TOJHOTEHOMHOTO CEKBEHHPOBaHMSA Ul WACHTU(HUKALUH MYIbTH()AKTOPHBIX 3a007IeBaHHM.
[Tonydenune mocienoBaTenbHOCTEH TPaHCKPUNTOMOB. AHHOTHPOBAaHUE IOCIENOBaTeIbHOCTEH B 0azax

JaHHBbIX. TexHoIOrnyM MOJIHOT€HOMHOTO CKpHUHHHTa accounaunﬁ C MaToJIOTHEH

Tema 2. Metoabl u pecypcol Ouonnpopmarukm (2 yac.)

BruounndpopmaTrka: BOSHUKHOBEHHE, LM, 3a/Jaud, METOAbl. basbl HaHHBIX: KinacCH(UKALMs, OCHOBBI
CTpYKTyp. basbl [MaHHBIX OENKOBBIX TOCIENOBATENHHOCTEH. ba3zbl MaHHBIX MOCIENOBATEIHHOCTEH
HYKJICMHOBBIX KHCJOT. baHkM naHHBIX MeTaOonuyeckux myTei. basbl, comepxaiye pe3yabTaTbl
mI00aTBHBIX DKCIEPUMEHTOB IO aHaNu3y 3kcupeccun. OcHOBHBIE OnOmuorpaduyeckne 0asbl JaHHBIX.
NCBI, ENTREZ wu BLAST — Ha3HaueHMe, WHCTPYMEHTBI, 3aJaud BbIpaBHUBaHUE ABYX

HOCHCHOBaTCHBHOCTCﬁ, TOYCYHBIC MAaTPHUIBI.



Tema 3. Ucnouab3oBanne 0a3 JaHHBIX HYKJIEOTHIHBIX MOCJIEI0BATEIbHOCTEH M1 MeIMUMHCKUX

uccjaegoBanuii ( 2 yac.)

Osnaxomienue ¢ 6azamu naHHbix NCBI. Ilonsarue dopmaroB: FASTA u GenBank. BripaBHuBaHue

HYKJICOTUAHBIX HOCHC,Z[OBaTGHLHOCTefI. ba3b1 jaHHBIX SNPs ACCOLCHUPOBAHHLBIX C IMATOJIOTUSAMU.

I. CTPYKTYPA U COOEPXKAHUE IMPAKTUYECKOM YACTH KYPCA

3ansaTtue 1. Opranusanus U NPUHIHUINBI pA60THI B MOJIEKYJISIPHO-0HOI0THYeCKHe JIA00PATOPUM LIS

OMoMeIMIMHCKMX HccienoBanuii (4 yac.)

Il1an 3angTus:

1.
2.

JlabopatopHas mocyna u MPUHLUIEI Pa0OTHI C HEM.

Ob6opynoBanue

AproxmaBupoBanne. CyxoxapoBoit mkad. MuiTbe maboparopHoit mocymasl. OmHOpPa30BBIA U
MHOTOPA30BbIi MTACTHK.

HpaKTquCKHe HaBBIKH pa60TBI C B€CaMU aHAJIMTUYCCKUMH, MEXAaHUYCCKUMU U DJICKTPOHHBIMHU.

3ansrTue 2. HpI/IFOTOBJ'IeHI/Ie PAaCTBOPOB 1JISl BBIICJICHUA U aHAJTU3A HYKJICHHOBBIX KUCJIOT ( 4 qac.)

Il1an 3angTus:

1.
2.

CrniocoObI BhIpaKeHHsI KOHIICHTPAIIMH PACTBOPOB.

Crioco0BI MPUTOTOBIEHHUST PACTBOPOB 3a1aHHON KOHIIEHTPAIUH (IO TUIOTHOCTH PacTBOPA).
ITorenumomerpust. YerpoicTBo noreHnuomerpa u pH-merpa. @yHKIMOHUPOBAHKUE CTEKIIIHHOTO
1 KOMOWHUPOBAHHOTO 3JIEKTPOIOB.

[Norennmomerpuyeckoe TutpoBanue. bydepHsie pactBopsl, OydepHas eMKOCTb.

3ansarue 3. HpI/IHIII/Il'[BI MAaHUIIYJAUA € GI/IOMaTepHaJ'IOM, BBIACJICHHEC U AaHAJIU3 HYKJICHUHOBLIX

Kucaot ( 4 yac.)

Ilnan 3angaTuda:

1.

2
3.
4.
5

[TpuHIMITE MAaHUDYASUK € 00pa3laMu TKaHEeH, KIETOK U 1a00paTOPHBIMU )KUBOTHBIMHU
[IpaBuna paboTbl B MOJNEKYISIPHO-OMOIOTHYECKON 1ab0paToOpuu.

Knaccuduxarus noMerieHuii Ho CTeNeH! YUCTOTHL.

JlaMyuHapHBIH MOTOK.

Pabora c kyneTypamu kietok. Pabora ¢ 1a60paTopHBIMHU KHUBOTHBIMU.



3austue 4. Cemunap mno Teme «OpraHu3anus ¥ HNPUHIMOBLI PadoThl B  MOJEKYJISPHO-

OHoJIOTHYECKHE JIﬂﬁOpﬁTOpHH MaHUIIYJAIHA 6I/IOMaTepI/IaJIOM, BbIJICJICHUE U AHAJIN3 HYKJI€UHOBBIX

KHucaoT» (4 yac.)

Bonpocsl cemunapa:

L.

2
3
4,
5

[TpuHIMITE MAaHUOYASIAN € 00pa3laMu TKaHeH, KIETOK U 1a00paTOPHBIMU YKUBOTHBIMHU
Knaccuduxanus moMerieHuii mo CTeneHn YUCTOTHI

JlaGoparopHast mocyJa u IpUHLIUIIBL paOOThI ¢ HEel

CriocoObl MPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIEHTPAIMH (TI0 IIIOTHOCTU PAacTBOPA).

CrniocoObl BEIpa)KeHHSI KOHIIEHTPALIMK PACTBOPOB

3ansrTue 5. Meroab! Boigesenust JHK u PHK u3 pazianyHbIx uCTOYHUKOB ( 4 yac.)

Ilnan 3angTu:

A

Tomorenmsanus Tkanen. JKUIKOCTHBIE METOEI.

Teepmodasubic MeTOMBI. Xa0TPOITHBIC aTCHTHI.

denon-xnopodopmenHas skcTpakius. Paszaenenue oopas3ios Ha ¢a3bl.

ITepeocaxkieHrie HyKJIEMHOBBIX KUCIIOT C MOMOIIBI0 U30IPOIUIIOBOTO U ATUIIOBOTO CIIUPTA.

Coocanutenu: TMHEHHBIN MOINAKPUIIAMU, TIIUKOTEH, alleTaT HaTpHsl.

3ansaTue 6. I'eab-3jeKkTpodope3 HYKJIEHHOBBIX KUCJIOT ( 4 yac.)

Ilnan 3anaTuda:

B
B

Teopust pa3aeneHuss MOJIEKYIT B JJICKTPHUYECKOM TOJIE.

Arapo3HbI{ U TOIMAKPUIIAMUIHBIHN Tellb.

Bybepsr mis anexrpodopesa. 3arpyzounsie Oydepsl. Mapkepbl MoJeKyIsipHbIX Macc. Okpacka
HYKJIEHHOBBIX KHCIIOT JIJISl KX BU3yanu3anuu, dSTuauyM opomu 1 SYBR Green.

Amnanmu3 pesyneratoB anekrpodopesa PHK u JJHK. Ompemnenenus kaueTcBa BBIJICOCHHS

HYKJICMHOBBIX KHCJIOT C IIOMOIIBIO SHCKTpO(i)OPGSa.

3ansaTue 7. CnekTpooToMepus HyKJIEHHOBBIX KHCJIOT ( 4 yac.)

Il1an 3angaTus:

1.
2.
3.

OnTrdeckas wioTHOCTH pacTBopoB JIHK n PHK.
3axoH byrepa—Jlambepra—bepa. Pacuér koHIIeHTpaIy KOHIIEHTPANN HYKJICHHOBBIX KHCIIOT.

VYerpoiictBo criektpodotomerpa, HOTOKOIOPUMETPA M CIIEKTPOMETPA.

3ausrue 8. Boigeaenue JHK u3 o6pa3uoB Tkaneii nauueHToB ( 4 yac.)

Il1an 3angTu:

1.
2.

Merons! Biaenenust JJHK u3 pa3nuyuHbIX HICTOYHUKOB.

®enon-xa0podopMHas SIKCTPaKITHSL.



3. Brigenenue xpomocomuoit JIHK no merogy Sambrook and Russell, 2001

3anaTtue 9. AHaqm3 kadecrBa BbiedeHHoli JIHK B araposHom reje W ¢ TNOMOIIBIO
crnekrpodoromerpuu ( 4 yac.)
ILnan 3aHATHA:
1. Teoperudeckue oCHOBBI aHaNM3a KadecTBa BoiaeneHHo JJHK B arapo3nom rene
3aBucuUMOCTb d3pexTuBHOCTH pasneneHus pparmenToB JJHK or konmnyecTsa arapossl B rese
Oxkpacka JIHK B arapo3HbIX rensx.
Bydep ans nHanecenus: oOpa3LoB Ha rejb
Twure! anexrpodope3HsIbix Oyhepos
Ananm3 kadectsa Boienernoit JJHK ¢ momonisio ciekrpodoromerpun

3akon byrepa—Jlambepra—bepa

S e

OnTuyeckas MIOTHOCTh

3anstue 10. Cemunap no teme «Padora ¢ HyKJIeHHOBBIMH KHCJI0TaMu» ( 4 4ac.)
Bonpocsl k ceMunapy:

1. MeToabl BeIIENEHUS] HYKJIEMHOBBIX KUCIOT

2. ®eHOon-XI0podOpMHAs IKCTPAKIHS

3. AHamm3 KauecTBa HYKIIEMHOBLIX KHCIIOT C IIOMOIIBIO TelTb-dJIeKTpodopesa
4. CnextpohoToMeTpHsi HyKIICHHOBBIX KHCIIOT
5

3akon byrepa—Jlam6epra—bepa. Pacu€T xoHIIeHTparuy KOHIICHTPAINHA HYKJICHHOBBIX KACIOT

3ausrTue 11. {u3aiin ren-cneuudpuyeckux npaiimepon ( 4 yac.)
Ilian 3anATHA:

1. OmpeneneHue npaiMepa

2. Pacuer Temnepatypsl OT>KHra mpaiimepa

3. IlpoBepka mpaiimepa in Silico

3ansaTue 12. IIIP ammumdukanus ¢pparmenrta rena nurepeca ( 4 yac.)
Ilnan 3ansTus:

1. Teopus nonuMepasHOU LIEMHOHN peakuu

2. Tlomgbop ycmoswmii [1L[P

3. Tumnst [ILP ammngukatopo

4. Onexrpodope3 nponykros I11IP B arapo3HOM reme

5

Amnanu3 pesynsraron [TLP

3anstue 13. Boigesnenne pparmenTa u3 arapo3noro reJjs ( 4 1ac.)

Ilnan 3anaTuda:



1. HaGops! s BeiaeneHus JJHK 3 arapo3HOro miu mojiaKkpuiaIaMHUIHOTO TeIs
2. OcobeHHOCTH 371eKTpOodOpe3a MpU MOATOTOBKE 00PA3IOB IS BBIJICICHUS U3 Tes

3. Kuaccuueckue merons! Beinenenus JJHK u3 araposnoro rens

3ansaTtue 14. CexkBennpoBanue ¢gparMeHTa rena uatepeca ( 4 1ac.)
Ilnan 3ansTus:
1. Teopus cexBenupoBanue o CaHrepy
Hcnonp3BaHre MEYEHHBIX HYKJICOTHIOB
IIpobonoozomoska 011 ceK8eHUPOBAHUSL
Peaxnus ¢ Big Dye (Big Dye Reaction)

Ouncrka npoxaykros 1P ¢ momometo Big Dye XTerminator Purification Kit

S

AHanu3 pe3ynbTaToB peakuy CeKBEHUPOBAHUS

3ansTue 15. AHATU3 HYKJEOTHIHBIX MOCIEI0BATEILHOCTEH ¢ MOMONILI0O MaKeTa mporpamm Vector
NTI u 6a3 nannbix NCBI ( 4 yac.)
Ilnan 3aHATHA:
1. Pabora c daitmamu B popmare Geen Bank n FASTA
Bosmoxnoctu nporpamuoro obecneuenust Vector NTI

CpaBHEHUE TTOTyYEHHBIX MTOCIIEIOBATEILHOCTEH ¢ 0a3aMu TaHHBIX

o owD

[Monck monuMopdu3MOB B MOCIIEIOBATEIBHOCTAX HHTEPECa

3ansaTue 16. Cemunap no teme «Padota ¢ HyK/JIeHHOBBIMHU KHcaoTaMm» ( 4 yac.)
Bonpocsl k ceMunapy:
1. Teopus nonumepasHON LEMHON peaKkuu
. CocraBnenue npaiiMepon
OcobennocTu 3mekTpodopesa NpHu MOATOTOBKE 00Pa31IOB ISl BBIICICHHUS U3 TeIIs

2

3

4. Teopus cekBeHupoBaHue o Canrepy

5. Ilouck moauMop¢u3MOB B OTCEKBEHUPOBAHHBIX MOCIIEI0BATEIBHOCTIX
6

. Pabora c ¢aiinamu B popmare Geen Bank u FASTA

3ansaTue 17. PaGota ¢ KyJbTypaMu KJeTOK MJIeKONUTAIOIINX ( 4 yac.)
IInan 3ansaTHNA:
1. MeTonsl KyAbTUBHPOBAaHUS KIETOK M TKaHEH.
2. KynbTypsl 1IepBUYHBIE U BTOPUYHBIE, IOCTOSIHHBIE KJICTOYHbIE JIMHUH.
3. bas3oBele muTarenbHBIE CpeObl M IEPBBIE KIETOYHBIE JMHUHM YEJOBEKAa W MIICKONUTAIOLIMX,
kyneTypa HeLa.
4. CpIBOpPOTOYHOE U OECCHIBOPOTOYHOE KYIHTHBHPOBAaHHE, KA94ECTBO CHIBOPOTOK, TECTHPOBAHHUE Ha

9H/IOTOKCHHEBI, POCTOBBIE (haKTOPEI.



[MpuHIMITEL yCTPOWCTBA M OOOPYHOBaHMS TOMEIICHUH AJSl KyIBTHBUPOBAHUS KIIETOK, OOKCHI,
Oakrepunuaasie  gamnel, HEPA-¢unsrpanus, mnamuHapaele mkagbel (CKaMbH), KIacChl
JAMUHApHBIX IIKA(pOB, TOPEIKH, YCTAaHOBKM MJisi IOATOTOBKM BOIBI BBICOKOTO KauecTBa,
CYXO)KapOBbI€ CTEPHJIM3ALMOHHBIC IIKa(bl, aBTOKJIABbI, HHKYOATOPhI KJIETOK, HHBEPTHPOBAHHbIE

MUKPOCKOIIBI.

3ansrTue 18. Monekynsipuoe kioHupoBanue u pekomounanTaoie JTHK ( 4 yac.)

Il1an 3angaTus:

1.

N S kv

PexomOunanTHas JJHK.

OHIOHYKJIEA3bl PECTPUKLIKU.

Caiitel pectpukuuu. EcoRI u BamHI.
Kaprupoanue monekynsl JITHK.

[Nogroroska ¢gparmentoB JIHK mnst kimoHMpOBaHHS
Kommerentaeie ki1eTku. TpanchopMartus.

Oc00EeHHOCTH TEIUTOBOTO ITOKA M 3JICKTPOITOPAITHH

3ansaTue 19. Tpanchexkuus Ki1eTok miaexkonutaomux ( 4 yac.)

Ilnan 3anaTuda:

1.

2
3.
4

[NonsiTHe TpaHCheKIHU.
Turel TpaHCHEIUPYIONINX pearacHToB
Hcnonp3oBanue JUIOCOM U 3JIEKTPOHOPALIUH

PexoMOMHAIMS ¥ BUPYCHBIE CUCTEMBI TPAHC(EKINU

3ansaTue 20. Cenexkuus B KyJbType KJIeTOK 1 0TOOp TpaHCGOPMUPOBAHHBIX KJIOHOB ( 4 yac.)

Il1an 3angaTus:

L.

2
3
4.
5
6

CenexTUBHbBIE MapKePhl KJIETOK MIIEKOIUTAIONINX

CocraB cpen Amsl ceneKuuu

[IpaBuna KyTETUBUPOBAHUS U PAcUeT KOHLEHTPALUU aHTHOMOTHKOB
OT160p KJIOHOB 110 MOPGOIOTHIECKUM MPHUITHAKAM
Wnentudukanus TpaHcHOPMUPOBAHHBIX KJIOHOB ¢ omolnkio T11[P

Ot60p GFP — moyoKuTeTbHBIX KJIOHOB

3ansrTue 21. Ilporounas uuroguayopumerpus ( 4 yac.)

Ilnan 3anaTuda:



Eal

OCHOBHEBIC OHATHSI, YCTPOWCTBO U MPUHIUIT Pa0OTHI MPOTOYHOTO UTOGIYOPHMETPA,
BO3MOKHOCTH ITPUMEHEHHS METO/Ia MPOTOYHON [IUTOMETPHH AJISl aHAJIN3a KJICTOUHBIX MOIMYIISLUI
[IpuroroBieHne KIETOUHBIX CYCIIEH3UH IS TPOTOYHON LHUTOPIYOPOMETPHU

Pabora na mnporouHom umrodmyopumerpe BD ACCURI: kanuOpoBka mnpubopa, cOop u
TIEPBUYHBIN aHAIN3 JaHHBIX.

JleTanbHbBId aHAIM3 IOMYYEHHBIX JAHHBIX C MCIOJB30BAHWEM NPOrPAMMHOIO OOECTICUEHHS
WinMDI 2.9: moctpoeHne OAHO- W JABYXNapaMETPUUYECKUX THCTOrpamM, AnpepeHnnanys
ONMHOYHBIX KJIETOK W KJIETOYHBIX arperartoB, CO3JaHHE pPETHOHOB, TI'eHTHPOBAaHUE,
cTaTUcTHYEcKasi 00padoTKa JaHHBIX.

Wntepnperanysi MOTYyYEHHBIX PE3y/IbTaTOB: aHAJIM3 paclpeleiieHnsl KIETOK II0 pa3MepHO-
MOpGOIOrH4ecKUM MapaMeTpaM (Ha OCHOBE aHAIM3a IapaMeTPOB CBETOPACCESHUs) U 1o (a3am

KJICTOYHOTO IHKJIA (Ha OCHOBE aHanm3a (QIyopecCIeHITHN HOTUAA TIPOTIH/INS ).

3anatue 22. Cemunap mno Tteme «Pafora ¢ TpaHcUUMPOBAHHBIMHM KYJBTYPAMH KJIETOK

MJICKOIIUT AU X

(4 4gac.)

Bonpocsl k ceMuHapy:

1.

A A e T

Mertoab! TpaHCHEKIH

CenexTHBHBIE MapKephl KJIETOK MJIEKOTIMTAIONINX U CEIEKTUBHBIE CPEIbI
PexoMOMHAIMS ¥ BUPYCHBIE CUCTEMBI TPAHC(EKINU

MeTtozap! KyJabTUBUPOBAaHUS KJIETOK U TKaHEH

[IpaBuna KyTETUBUPOBAHHUS U PACUET KOHLEHTPALUU aHTHOMOTHKOB

[TpuHnKIBL yeTpoKcTBa M 000PYIOBaHUS TOMEIIEHHH T KyITbTUBUPOBAHUS KIETOK

OCHOBHBIE MOHATHSI, YCTPOWCTBO U MPUHIUIT PA0OTHI MPOTOYHOTO HUTOGIyOPHUMETpa

1. YYEBHO-METOJIUYECKOE OBECIIEYUEHUE CAMOCTOATEJIBHOM

PABOTbBI OBYYAIOIIUXCSA



Y4eOHO-MeTOUYeCKOe O0ECTeYeHre CaMOCTOSTENbHON paboThl  OOyYaroImuxcst 0
AUCIIUITIINHEC ((MGIII/ILII/IHCKaH 6I/IOTGXHOJIOFI/I$I>> HpeIICTaBJ'ICHO B HpI/IJIO)KeHI/II/I 1lmn BKJIFOHACT B
ceOs:

L] HJ'IaH-l"pa(i)I/IK BBITIOJTHCHU A CaMOCTOHTeJ'H)HOI\/'I pa60TBI 10 JUCHUIIIIMHE, B TOM YHCIJIC

IMPUMCPHBIC HOPMbI BPEMCHH Ha BBIIIOJITHCHUC 10 KAXKAOMY 3aIdHUIO,
¢ XapaKTCpHUCTUKaA 3aJaHuM JJI CaMOCTOSTEIIbHOM pa6OTLI CTYACHTOB W MCTOAUYCCKHC

PEKOMCHAAINHU 110 UX BBINOJIHCHUIO,
e TpeOOBaHUS K MPEACTABICHUIO U 0OPMIICHUIO PE3YAbTATOB CAMOCTOSTEIHHOU paOOTHI;
® KPHUTEPHHU OIICHKHU BBIOIHEHUSI CAMOCTOSATEIILHOW PaOOTHI.



1v. KOHTPOJIb JOCTWXXEHUS LIEJIEM KYPCA

Ne Kontpomupyemsie O1eHOYHBIE CPEICTBA - HANMEHOBAHHUE
m/m | momynw/ pa3mensl / Tembl | Komer u 3Tamsl (I)opMI:IPOBaHI/Iﬂ T — TIpOMEKyTOuHAs
JUICITUTIITHHBI KOMITETEHIIUH KOHTPOMb aTTecTalus
1 Paznen . Ilpunuumnet OIIK-9 3Haert, yMeeT, Kontponsnoe 3aveT/3K3aMEH

MOJICKYIISIPHOTO IK-12 BJIasieeT TECTUPOBaHUE, Bompocsr -1-38
KJIOHUPOBAHHUS. [1K-4 Hoxnan
ITonumepasznas nenHas [IK-5 onpoc
peaxius T1K-6
Paznen II. TIpuHuunse
MOJIEKYJISIPHOTO

KOHCTPYHPOBAHUS U
KJIOHUPOBAaHHUS C
MIPUMEHEHUEM
MHKPOOPIaHU3MOB U
BEKTOPHBIX CHCTEM
Pazpgen III. Co3manue n
HCIONB30BaHNE
TeHeTHYECKUX
KOHCTPYKLIMH 1Jis
TpaHCTeHe3a B KIEeTKaxX
MJICKOTIMTAIOIINX.
TpaHcreHHbIE
JKUBOTHEIE.
IlepciekTHBBI TEHHOM
Teparnuu

Paznen IV. Pa3zpaborka n
CO3JIaHHe TeHETHYECKUX
KOHCTPYKITHI
6nodapmareBTHIECKOro
Ha3HAYCHUS

Pasnen V. Ananus
TeHETHYECKU
00YCIIOBIICHHBIX
TIaTOJIOTUH, MOHOTCHHBIX
U MYJIBTU(AKTOPHBIX
3a0oJieBaHuUH

Paszgen VI. Or
TEHETHYECKOTO aHaIHn3a
K TCHOMHOW MEITUIIIHE:
TEXHOJIOTHH
MIOJTHOT€HOMHOTO
CKPUHHMHTA acCOIMAINH
C IIaTOJI0TueN

KOHTpOJ'IBHLIe 1 METOANYCCKHUE MaT€pualibl, a TaKXKE KPUTEPUHU U IOKA3aTECIIH, HCO6XOI[I/IMBI€ JJIsT OLICHKH 3HaHI/II71,

YMEHHUH,

HaBBIKOB

U XapaKTepH3yolue

OTallbI

00pazoBaTenbHON MPOrpaMMbl TpeacTaBiaeHs! B [Ipunoxernn 2.

(opMupoBaHUS KOMIIETEHIMH B IIpoOIEcce

OCBOCHHA



I. CIHMCOK YYEBHOU JJUTEPATYPbI U HTHO®OPMAIIMOHHO-
METOAUYECKOE OBECHHEYHEHHUE JUCHUIIJIMHBbI

OcHoBHas uTEpaTypa

1. benmxamun Jlptomn Ienbr / mep. ¢ annt. WM. A. Kodbwmamm, H. FO. Veman, M. A.

Typ4nHUHOBOM.
Mocxksa: BUHOM. JlaGoparopus 3nanmii, 2012, 896 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668068&theme=FEFU

2. William H. Elliott Biochemistry and Molecular Biology / Daphne C. Elliott- M.: Oxford
New York Melbourne: Oxford University Press 1997, 437p.
http:/lib.dvfu.ru:8080/lib/item?id=chamo:21314&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:21314&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668068&theme=FEFU

w =

10.

I1.

Ilepedyennb pecypcoB MH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH «AHTEepHET»

WHucTpyMeHT 11 ipoBepKu npaiimepos in silico http://insilico.ehu.es/PCR/Amplify.php
ba3za qaHHBIX 1)1 MOMCKA OTHOHYKJICOTHIHBIX 3aMeH http://compbio.cs.queensu.ca/F-SNP/
HNucTpymenT g nepesosa nocienoBarenbHoct JJTHK B peBepc-koMILIEMEHTAPHYIO

dbopmy http://arep.med.harvard.edu/labgc/adnan/projects/Utilities/revcomp.html

http://rosalind.info/problems/locations/ - pecypc sl CaMOCTOATENBHOTO U3yUEHUS

ououndopmaruku Rosalind.

http://www.ncbi.nlm.nih.gov/ - caiitr Hanmonansnoro [{eHTpa OMOTEXHOIOTHUECKOM
unpopmaruu NCBI, 6a3a nanubix ['eHHbI OaHK.

http://blast.ncbi.nlm.nih.gov/Blast.cgi - BLAST: Basic Local Alignment Search Tool, onnaiin-
mporpaMMa Jjisi BRBIpaBHUBAHUS MOCIEA0BACIbHOCTEH OHOIOTMYECKUX MaKPOMOJIEKYIT

http://www.mendeley.com/ - Mendeley: Free reference manager and PDF organizer; nporpamma-

oubnuTexapb.

http://www.ebi.ac.uk - caiit EBpomneiickoro nuctutyra 6MonHpOpMaTuKu

http://www.scopus.com — 6ubnuorpapuieckas 6a3a JaHHBIX U MHIEKC HIUTUPOBAHUS Scopus

http://thomsonreuters.com/thomson-reuters-web-of-science/ 6Gubnuorpadudeckas 6a3a JTaHHBIX U

unaekc nutuposanus Web of Sicence

http://www.molbiol.ru — pycckosi3bIYHbINH HHPOPMALIMOHHBIN CalT U GOPYM IO MOJICKYISIPHOMN

ononoruu


http://www.molbiol.ru/
http://thomsonreuters.com/thomson-reuters-web-of-science/
http://www.scopus.com/
http://www.ebi.ac.uk/
http://www.mendeley.com/
http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.ncbi.nlm.nih.gov/
http://rosalind.info/problems/locations/
http://arep.med.harvard.edu/labgc/adnan/projects/Utilities/revcomp.html
http://compbio.cs.queensu.ca/F-SNP/
http://insilico.ehu.es/PCR/Amplify.php

Ilepevyens MHPOPMALMOHHBIX TEXHOJIOT M
U MPOrPaMMHOI0 odecre4eHust

[Iporpamma VECTOR NTI https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-
software.html

[Ipu ocymiecTBIeHnn 00pa30BaTENLHOTO MPOIIECCa CTYIEHTHI HCIONB3YIOT MPOTPAMMHOE OOeCTIeUeHHE:
Microsoft Office (Excel, PowerPoint, Word u nap.), anekTponHbie pecypchl caiita JIBOY, Brirogas ObC
JIBOV.

bubnmorpadudaeckas 6aza JaHHBIX U UHACKC IUTUPOBAHUS Scopus, Oubiamorpadudeckas 0aza JaHHBIX U
nHaekc mutupoBanns Web of Science, monckoBasi cUCTeMa, TeHHBIH OaHK M TakeT oHyaiH-iporpaMmm NCBI,
HaydHasi onekTpoHHas OubOnmnoreka eLIBRARY, snexrponHo-OnOnmoreunass cucrema ‘Znanium”,
BIIeKTpoHHAas OubanoreuHas cuctema IPRbooks, nadopmarmonnas cucrema "EJJMHOE OKHO" noctyna k
00pa30BaTeNIbHBIM PeCypcaM JOCTYIT K JJIEKTPOHHOMY 3aKa3y KHUT B Oubnuoreke J[BOY.

[Iporpammuoe obecnieuenne Vector NTI st ananuza mia3Mu 1 APYyruX TEHETHIECKUX BEKTOPOB.

http://blast.ncbi.nlm.nih.gov/Blast.cgi - BLAST: Basic Local Alignment Search Tool, mporpamMmmHuoe
obecrieueHue Jisi BHIPaBHUBAHUS ITOCIIEIOBACITBHOCTEH OMOIOTHIECKUX MaKPOMOJIEKYI

MEGA — nporpaMMHBIii TakeT A (UIOTEHETHUECKOTO aHANN3a U BBIPABHUBAHUS MOCIEI0BaTEIbOCTEH
OMOMOJIEKYIT

http://www.idtdna.com/calc/analyzer - mnporpaMmHoe oOecreueHHe Uil aHauM3a  KOPOTKUX

HYKJIEOTUAHBIX MOCIEA0BAaTEIbHOCTEN U IpaiiMpoB


http://www.idtdna.com/calc/analyzer
http://blast.ncbi.nlm.nih.gov/Blast.cgi
https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html
https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html

V. METOIAUYECKHE YKA3AHMUSA 110 OCBOEHUIO JUCTIAITJIMHBI

Kypc cTpykTypupoBaH MO XpOHOJOTHYECKOMY, TEMATUYECKOMY U CpPaBHUTEIBHO-
TUIIOJIOTUYECKOMY MPUHIIUIIAM, YTO MO3BOJISET, C OJJHONW CTOPOHBI, CUCTEMaTHU3UPOBaTh YUEOHBII
Marepuall, ¢ APyrod — NOJUYEPKUBAET CBS3b C JPYTMMU AUCHUIUIMHAMU TYMAaHUTapHOIO M
CIELMAIIBHOTO LIUKJIA.

B mpouecce u3ydeHus: MaTepuanoB y4eOHOIO Kypca MpeAsaratoTcs cieayomue Gopmbl
paboT: uTeHNe JEeKIUH, TPaKTUYECKUE 3aHATUS, KOHTPOJIbHbIE PAOOTHI.

Jlexyuonmnvie 3ansamus OPUEHTUPOBAHBI HA OCBEILIEHHE BBOJIHBIX TEM B KaXKIbIM pas3nen
Kypca U NpU3BaHbl OPUEHTUPOBATH CTYACHTOB B IPEJIaraéMOM MarepHalle, 3aJI0)KUTh HayuHbIe
Y METOJI0JIOTUYECKHE OCHOBBI /ISl JalIbHEHNIIIEH CaMOCTOSTENIbHOM paOOThI CTY/IEHTOB.

Ipakxmuueckue 3anamusi aKUEHTUPOBAHbI Ha HanOosee MPUHLIMIIHAIBHBIX U MPOOJIIEMHBIX
Bonpocax  ¢uiocobhun W TpU3BaHBl  CTUMYJIHPOBaTh  BBIPAOOTKY  COOCTBEHHOM
MHUPOBO33PEHYECKON MO3ULMH 110 JAHHBIM TEMaM.

B pabote co cTyneHTaMu HCHOJIB3YIOTCS Pa3sHOOOpa3Hble CpeNcTBa, (POPMBI U METOAbI
oOyuenus (MH(pOpPMAITMOHHO-Pa3BUBAIOIINE, TTPOOIEMHO-TTOMCKOBBIE).

Oco0o 3Hauumoil ans  mpodeccHOHANbHON  MOATOTOBKH  CTYACHTOB  SIBISETCS
camocmosamenvHas paboma No Kypcey. B xozne 3Toil paboThl CTyA€HTHl 0TOMPAIOT HEOOXOIAUMBIN
Marepuan IO H3y4yaeMOMYy BOINpOCYy U aHaiu3upyroT ero. CamocTosTenbHas paboTa cC
JUTEepaTypol BKJIIOYAeT B ce0sl Takue MPUEMBl KaK COCTABJICHME IJIaHA, TE3UCOB, KOHCIIEKTOB,
aHHOTHUPOBaHHE HCTOYHHMKOB, HamucaHue pedeparoB. B  pamkxax ydeOHOro Kypca
MIOJPa3yMEBAETCSl  COCTABICHHE  TEMarTMYeCKMX  JOKIAJ0B,  KOTOpPBIE  IPOBEPSETCS
npernojaBaresieM, 00CY)KIaeTCsl CO CTyAGHTAaMH M YYUTHIBAETCS IIPH UTOTOBOM KOHTPOJIEC 3HAHUI
0 Kypcy.

CtyneHTOB HEOOXOAMMO TO3HAKOMUTH C OCHOBHBIMM HCTOYHUKAaMH, 0€3 KOTOpBIX
HEBO3MOXKHO TIOJIHOLIEHHOE TOHMMaHue MpobiaeMaTuku Kypca. Ilo3ToMy 53T HCTOUYHUKH
PEKOMEH/I0BaHbI CTY/IEHTaM I JJOMAIIHETO U3yYEHUS U BKIIIOUEHBI B IPOTPAMMY.

OcBoeHne Kypca JOJDKHO CHOCOOCTBOBAaTh pPa3BUTHIO HABBHIKOB OOOCHOBAaHHBIX U
CaMOCTOSITENTFHBIX OILIEHOK (hakToB M KoHIenuuid. [loaToMy Bo Bcex opmax KOHTPOISI 3HAHHIA,
0COOEHHO TpH cadye 3aueTa, BHUMAaHUE JTOJKHO ObITh 0OpallleHO Ha MOHMMaHue (Guiocodcekoit

HpO6JIeMaTI/IKI/I, Ha YMCHHEC KPUTHYCCKU HUCIIOJIB30BaTh €€ PE3YyJIbTAThl U BHIBOABI.

VII. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcBoeHHe JUCIHUITIIINHBI «MGIII/IIII/IHCKaSI OMOTEXHOIOTHS» npearnojIaract UCIoJIb30BaHUC

CIIEIYIOLIEr0 MarepHallbHO-TEXHHUECKOoro obecrnieyeHus:: MynpTUMETUIHOW — ayIuTOpHH,



OCHAILEHHOW IIMPOKOIIOJIOCHBIM JIOCTYIIOM B ceTh MHTepHET. KommbrorepHoro kiacca. Bee
KOMITBIOTEPBI IOJKIIIOYEHBl K KOPIIOPAaTMBHOM KoMmIbloTepHON cetn /IB®Y u Haxonmarcs B
€/IMHOM JTOMEHE.

JIisi  BBIMIOJTHEHUSI CaMOCTOSTENbHONH pabOThl CTYACHTHI B JKHIBIX Kopmycax JIBOY

oOecrieyenbl Wi-Fi.



[Tpunoxenue 1

MHWHHUCTEPCTBO HAYKHU 1 BBICIIIETO OBPA3SOBAHMS POCCUMCKON
OEJIEPALINA
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE
BBICIIETO MPOECCUOHATBLHOTO 00pa30BaHUs
«/1aJIbHEeBOCTOUYHBIN (peiepaibHbIl YHUBEPCUTET
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-T pa(bI/IK BBITIOJIHEHHS CaMOCTOATEIbHOM pa60TBI IO JUCIUIIIINHE!

Ne Jdara/cpoku Bua camocrosiTeibHOM Tpumeprsie
i BEATIOJTHEHHSE paGoTHI HOPMbI BpeMeHH Ha | DopMa KOHTPOJIA
BBINOJITHEHNE
5 ceMecTp
1-10 memens Pabora ¢ koHCTIEKTOM, U3yUeHHE | 3 Pedepar
JUTEPATypPhI 1O TUCIUILTHHE, npe3eHTanus,
MOJITOTOBKA K MPaKTHUECKOMY KOHTPOJIBHOE
1 3aHSTHIO, ITIOATOTOBKA K TECTUPOBAHUC
KOHTPOJIbHOMY T€CTHUPOBAHMIO,
HaNVCaHue JOKIA/I0B, PEIICHUE
TECTOB
11-18 memens Pabora ¢ koHCTIEKTOM, H3ydeHuEe | 6 Pedepar,
JIMTEpATypul 10 JUCHUILJIIMHE, KOHTPOJIBHOC
MOJITOTOBKA K MPaKTHIECKOMY TECTUPOBaHUE
2 3aHATHIO, TIOATOTOBKA K
KOHTPOJbHOMY TE€CTUPOBAHUIO ,
MOATOTOBKA JIOKJIA/I0B, PELICHUE
TECTOB
3 | ceccus [TonroroBka K 3a4ety 3 3ager
6 cemecTp
1-10 nenemns Pabora ¢ koHCTIEKTOM, HU3yUeHUE | 3 Pedepar wiun
JTUTEPaTypHI 110 TUCIUTLIINHE, Mpe3eHTanus,
MOJTOTOBKA K MPAKTHIECKOMY KOHTPOJBHOE
1 3aHSTHIO, TIONTOTOBKA K TECTHPOBaHHE
KOHTPOJIBbHOMY TE€CTHPOBaHHUIO,
HaN¥CaHne JOKJIaI0B, pEIIeHUE
TECTOB
11-18 Henens Pabora c koHCIIEKTOM, H3yueHHe | 6 Pegepar,
JUTEPATypPBI 10 TUCIUILIHHE, KOHTPOJIBHOE
IMOATOTOBKA K ITPAKTUYCCKOMY TECTUPOBAHUC
2 3aHATHIO, TIOJITOTOBKA K
KOHTPOJIBHOMY TECTHPOBAHUIO ,
MOJITOTOBKA JTOKJIAJIOB, PELICHHUE
TECTOB
3 | ceccus [TonroToBKa K DK3aMeHY 3 DK3aMeH

CamocrosiTenbHass paboTa CTYIEHTOB COCTOMT M3 IOATOTOBKM K TNPAKTUYECKUM 3aHSTHAM,
palboTEl HaJ PEKOMEHIOBAHHOW JMTEPaTypol, HAlMCaHUS AOKIAJOB [0 TEME CEMUHApPCKOIO 3aHATHS,
MTOJTOTOBKY MPE3EHTALHH.

IlpenopaBarens npexanaraeT KakKOOMY CTYICHTY WHAMBUAYaJbHblE M An(¢epeHIHpOBaHHBIC
3agaHusl. HekoTopele M3 HHUX MOTYT OCYIIECTBIATHCS B Tpymme (HampuMep, MOArOTOBKAa AOKIaga U

MPE3EHTANNH 0 OTHOM TeMe MOTYT JeJaTh HeCKOJIbKO CTYAEHTOB C pa3/ielIeHHeM CBOMX OOS3aHHOCTEH —

OWH I'OTOBUT HAYYHO-TCOPCTUUCCKYIO YaCTh, BTOpOﬁ IIPOBOAUT aHAIN3 HpaKTI/IKI/I).

CamocTosTensHas paboTa MOXKET OCYIIECTBIATHCS WHANBHIYATHHO WM TPYIIIAMHU CTYICHTOB B
3aBUCHMOCTH OT I[eJTH, 00beMa, KOHKPETHOW TEMaTUKH CaMOCTOSTEIbHON paOdOTHI, YPOBHS CIOKHOCTH U
YPOBHSI YMEHUH CTYAEHTOB.

KoHTponb pe3ynbTaToB CcaMOCTOATENLHONW pabOThl CTYACHTOB JIOJDKEH OCYIIECTBIATHCS B

mpeaeNiax BPEMEHH, OTBEACHHOTO Ha oOs3areibHble ydeOHBIC 3aHATUS U

BHEAYJUTOPHYIO



CaMOCTOSITEIBHYIO pabOTy CTYICHTOB MO IUCIUIUIMHE, MOXET MPOXOIUTh B MUCHMEHHOW, YCTHON WU

CMeIaHHoH opme.

1.

33IlaHI/Iﬂ AJIA CAMOCTOATEJIABbHOI'0 BBINTOJIHCHUSA

Hanmcanne pedepara mo Teme, NpEINIOKCHHON IIPENofaBaTelieM MM CaMOCTOSITEIEHO

BbIOpAHHOMW CTYJIEHTOM U COIVIACOBAaHHOM C MPETo/iaBaTesieM.

2. HO,I[FOTOBKa Hp63€HTaHI/Iﬁ C UCIIOJIb30BAaHHECM My.]'IBTHMCI[HfIHOFO O60pyI[OBaHI/IH.

MeroauyecKkne yKa3aHHIO K BBINIOJTHEHHIO pedepara
esn u 3axa4u pedepara

Pedepar (ot nmar. refero — mokmaapiBaro, COOOIAN0) MPEACTABISIET COOOW KpaTKoe

U3TIOKEHHE TMPOOIeMBbl TMPAKTUUYECKOTO WM TEOPETUYECKOro Xapakrepa ¢ (HOpMyIHpOBKOIA

OIMPCACICHHBIX BBIBOAOB 11O paCCManHBaeMOﬁ TEMC. I/I36paHHaH CTYACHTOM np06neMa

HU3y4acTCd W aHAJIM3UPYCTCAd HAa OCHOBC OAHOIO0 HJIM HCCKOJBKHX HCTOYHHUKOB. B otnuume ot

KypcoBOi paboThl, MpeAcTaBisioniel co00i KOMIUIEKCHOE HCCiIeoBaHue Mpobiemsl, pedepar

HaITpaBJICH HA aHAJIN3 OI[HOﬁ HJIN HCCKOJIbBKHX HAYYHBIX pa60T.

Lensimu Hanucanus pedepara sBIsIOTCA:

® Da3BUTHE Yy CTYJICHTOB HAaBBIKOB IOWCKA AaKTyaJbHBIX IMPOOJIEM COBPEMEHHOIO
3aKOHO/IATENIbCTBA;

® pa3BUTHE HAaBBIKOB KPAaTKOTO M3JIOKEHMSI Marepuasa ¢ BbIICICHUEM JIMIIb CaMbIX
CYIIECTBEHHBIX MOMEHTOB, HEOOXOAUMBIX JUIsSl PACKPBITUSI CYTH IPOOIEMBI;

e pa3BUTHE HABBIKOB aHajgW3a M3YYEHHOro Marepuasa U (GOpMYIHPOBAHUS
COOCTBEHHBIX BBIBOJIOB 110 BEIOPAaHHOMY BOIIPOCY B MUCbMEHHOU (popMe, HaydHbIM,

TpPaMOTHBIM A3bIKOM.

3adauamu HanucaHus pedepara sIBISIOTCA.

Hay4YUTh CTYJACHTAa MaKCHUMaJIbHO BEPHO TEepeaTh MHEHHS aBTOPOB, Ha OCHOBE padOT
KOTOPBIX CTYJEHT IUIIET CBOM pedepar;

HAy4YUTh CTYACHTA IPaMOTHO M3JIaraTh CBOKO IMO3HUIUIO 10 aHANU3UpyeMoil B pedepare
npobneme;

MOJITOTOBUTh CTYJACHTAa K JalbHEHUIIEMYy YYacTHIO B HAydYHO — TPAKTHYECKUX
KOH(EPEHITUAX, CEMHUHApaX U KOHKYpCax;

MIOMOYb CTYIEHTY ONPEIEIUTHCSA C MHTEPECYIOLENH ero TeMOW, NajJbHENIIee pacKphITHE
KOTOPOM BO3MOXKHO OCYIIIECTBUTH MTPH HATUCAHUH KYPCOBOH paOOThI MITH TUTIIIOMA;
VSICHUTB JIJIS1 €01 ¥ U3JIOKUTH MTPUYHHBI CBOETO COTIAcHs (HECOTIacHs) ¢ MHEHHUEM TOTO

HJIX UHOI'O aBTOpa I10 HaHHOﬁ HpO6J'IeMe.



OcHoBHBIE TPeOOBaHUS K COLepP:KaHMIO pedepaTa

CTyneHT IOMKEH HCIONb30BaTh TOJNBKO T€ MarepHaibl (HaydyHbIE CTAaTbU, MOHOTpaQHH,
ocoOusi), KOTOphlE UMEIOT MpsIMOE OTHOIIeHHWe K u30paHHOW uM Teme. He nomyckarorcs
OTCTPAaHEHHbIE pPACCYXJEHUS, HE CBsS3aHHblE C aHanu3upyemon npobnemoil. CoznepikaHue
pedepara HOMKHO OBITH KOHKPETHBIM, HCCIENOBAThCS JOMKHA TONBKO OJHA Mpobiema
(omyckaeTcsi HECKOJIBKO, TOJIBKO €CIM OHM B3auMMOCBsA3aHbl). CTyneHTYy HEOOXOAMMO CTPOTO
MIPUJIEP’KUBATHCS JIOTUKU U3JI0KEHUS (HA4aTh C ONpeAeNCHUs U aHallu3a MOHATUM, MepelTH K
[IOCTAHOBKE MpPOOJIEMBbl, MPOAHAIU3UPOBATh IIyTH €€ PELICHUs M CAelaTh COOTBETCTBYIOLIHUE
BbIBO/IbI). Pedpepar nommkeH 3akaHuMBaThCS BBHIBEIEHHEM BBIBO/IOB 110 TEME.

[To cBoelt cmpyxkmype pedepar COCTOUT U3:

1. TutynbHOTO NIMICTA;
2.BBenenus, e CTyAeHT GOopMyIHpyeT MpodiiemMy, MOUIekKAIY 0 aHAIU3Y U UCCIIEI0BAHMUIO;
3.OCHOBHOTO TEKCTa, B KOTOPOM IIOCJIEIOBATEILHO pacKpbIBaeTcss u30bpaHHas Tema. B ominune
OT KypCOBOW pabOThI, OCHOBHOW TEKCT pedepara mpeamonaraeT pasaeieHue Ha 2-3 maparpada
06e3 BeimeneHuss miaB. [lpm  HeoOXoauMocTu TEKCT pedepara MOXKET JIOMOIHSITHCA
WITIOCTpALMSIMHU, TaOluIamMu, rpapkaMy, HO MU He cieqyeT "meperpyxarh" TeKCT;
4.3axIt04eHus, I11e CTYIEHT (OPMYNUpPYeT BBIBOABI, CeaHHbIE HA OCHOBE OCHOBHOTO TEKCTA.
5.Cnucka UCIONIb30BaHHOW JIUTEpaTypbl. B 1aHHOM cliMcke Ha3bIBalOTCS Kak T€ MCTOYHUKH, Ha
KOTOpBIE CChUIAETCS CTYNEHT IpH MOATOTOBKE pedepara, Tak U MHbIE, KOTOPbIe ObLTU M3y4YEHBI
UM IIpH NIOATOTOBKE pedepara.
O6bem pedepara cocrapister 10-15 cTpaHull MAaIIMHOMUCHOTO TEKCTa, HO B JIIOOOM ciiydae He
JOJDKEeH TpeBbImarh 15 crpanun. MuTepan — 1,5, pasmep mpudra — 14, nons: neBoe — 3cwm,
npaBoe — 1,5 cM, BepxHee U HIkHee — 1,5cM. CTpaHMIIBI JTOJKHBI OBITH MPOHYMEPOBAHBI.
AO3aIHBIN OTCTYII OT Hayaja CTPOKH paBeH 1,25 cM.

IHopsaaok ciayu pedepara H ero oLeHKa

Pedeparsl mumyTcss CTyIeHTaMH B TEUEHHE CEMECTpa B CPOKH, YCTaHABIMBAECMBIC
IpernojiaBaTesieM MO0 KOHKPETHON AMCLUUIUIMHE, JOKJIAIbIBA€TCS CTYIEHTOM U BBIHOCHUTCS Ha
obcyxnenue. IleqaTtHblil BapuaHT c1aeTCsl MPENoaBaTeiio, BEAYIEMY TUCIUILUINHY.

ITo pe3ynpratam MpOBEPKU CTYAEHTY BBICTABISIETCS ONpPENEIEHHOE KOJIMYECTBO OalIoB,
KOTOpO€ BXOJUT B OOIIee KOJIMYECTBO OaJIJIOB CTyJ€HTa, HAOpAaHHBIX UM B TEUEHUE CEMECTpa.
[Ipu ouenke pedepara yUUTHIBAIOTCA COOTBETCTBUE COJECpPKAHUS BHIOpAHHOW TeMe, YEeTKOCTb
CTPYKTYpBI pabOThl, yMEHHE pabOTaTh ¢ HAYYHOH JIUTEpaTypoil, yMEHHE CTaBUTh MpoOIeMy U
aHaM3UpPOBaTh €€, YMEHHME JIOTHUECKH  MBICIUTh, BJaJeHHe MNpodhecCHOHATBHOM

TEPMUHOJIOTHEH, TPaMOTHOCTH O(hopMIIEHUSI.



Tembl pepeparoB u npeseHTanui

[TomryueHne MOHOKJIOHAJIbHBIX AHTUTEIN
[Tony4yeHne peKOMOMHAHTHBIX BaKIMH
buorexHonornyeckoe mojydeHne aHTHOMOTHKOB
MornexynsapHOe KIOHUPOBAaHUE
['ennas nHX)eHepHs pacTeHU
ITpuMeHeHre TOMOIOTUYHON PEKOMOMHALIMY B OMOTEXHOIOT U
benkoBast nnxxenepus in vivo
TpancreHHbI€ KUBOTHBIE
[Tnomosast mymika Drosophila melanogaster, kak MofenbpHasi CUCTEMA
. bakrepust Escherichia coli, xak MoJieNIbHasI CUCTeEMa
. Apoxcoku Saccharomyces cerevisae, kak MojieNibHasi CUCTEMA
. Hemarona Caenorhabditis elegans, xak MoJielbHAsI CUCTEMA
. Pe10a Danio rerio, Kak MOJIeJIbHAsI CHCTEMA
. M1 Mus musculus v kpbica Rattus norvegicus, Kak MOJIeIbHasi CCTEMa
. BUpyCBI )KUBOTHBIX, KaK HHCTPYMEHTBI OMOTEXHOJIOTUI
. MeToapl ceKBEHMPOBaHUS HYKJIEUHOBBIX KHCIIOT
. Pu6osumsr 1 PHK-antameps! 1 uX npuMeHeHne B OMOTEXHOJIOTUU
. IlpumeHenune aHTUTEN B OMOTEXHOIOTUU
. Ilna3muel GakTepuii U UX MPUMEHEHNE B KaueCTBE BEKTOPOB
. MeTozpl crepunmu3anuu J1adopaTopHOi MOCYbl U TPUOOPOB
. CriocoOrl nonydeHus peKOMOMHAHTHBIX OEJIKOB
. KyabpTypbl K1€TOK MIEKOIUTAIOIINX
. IITaMMBI KHILIEUHOH MaOYKK TPUMEHsSEMbIE B OMOTEXHOJIOTMUECKUX MPOEKTax
. OcobeHHOCTH IKCITPECCUU PEeKOMOWHAHTHBIX OEJIKOB B KJIETKaX HYKapuOT
. JIpox:KeBble SKCTIPECCUOHHBIE BEKTOPBI
. Tunel MpoMOTOPOB B SKCIIPECCUOHHBIX BEKTOpaX
. HanpaBieHHbIi MyTarenes v reHHasi MH)KEHepusl OEJIKOB
. @aroBeIil AUCIUIEN
. Pubocomusliii nucruieit
. IlonyueHne pekOMOMHAHTHBIX OEJIKOB MPH MOMOIIH YKAPUOTHUECKUX CUCTEM
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Kpurepun ouenku pedepara

N3noxxkeHHoe moOHMMaHUe pedepara Kak IEIOCTHOTO aBTOPCKOTO TEKCTa OMpeAelseT
KpUTEpUU €ro OIICHKHW: HOBW3HA TEKCTa; OOOCHOBAaHHOCTH BBIOOpA HWCTOYHHKA, CTETICHb
PACKPBITHS CYIITHOCTH BOIIPOCA; COONIOIEHUs TPEOOBaHMI K 0(OPMIIEHHIO.

HoBuzna Tekcra: a) akTyadbHOCTh TEMbl HCCIelOBaHWS; ©O) HOBU3HA U
CaMOCTOSITENILHOCTh B TOCTAHOBKE MPOOIEMBI, (OPMYIUPOBAHHE HOBOTO AaCMEKTa H3BECTHOM
npoOseMbl B YCTAaHOBJIEHMM HOBBIX CBA3€M  (MEXNPEAMETHBIX, BHYTPUIIPEIMETHBIX,
WHTETPAIIMOHHBIX); B) yMEHHE paboTaTh C WCCICAOBAHHUAMH, KPUTUUYECKOW JUTEPaTypoOH,
CUCTEMaTH3UpPOBaTh M CTPYKTypUPOBaTh MarepHal; T) SBICHHOCTh ABTOPCKOM TMO3HIIMH,
CaMOCTOSITENTLHOCTh OLIGHOK W CYXACHHWIA; J1) CTHUIIEBOE €IMHCTBO TEKCTA, €AUHCTBO >KaHPOBBIX

Yepr.



CreneHp pacKpbITHA CYIIHOCTH BOIIPOCA: a) COOTBETCTBUE IUIaHAa TeMe pedepara; 0)
COOTBETCTBHE COZIEpKaHMsI TeMe U TulaHy pedepara; B) MOJHOTA U ITyOMHA 3HAHUHU 110 TEME; T)
000CHOBaHHOCTh CIIOCOOOB M METOAOB pabOThl C MarepualioM; €) yMeHHue 00001aTh, Jenarh
BBIBO/IbI, COTTOCTABIIATh Pa3IMYHbIC TOUKHU 3PEHUS 0 OHOMY BOIIpocy (mpobieme).

OO060CHOBaHHOCTh BBIOOpa HMCTOYHMKOB: a) OIICHKAa HCIOJb30BaHHON JIUTEpaTyphl:
NPUBJIEYCHBI JTM HamOoliee M3BECTHbIE PaOOTHI MO TEME HCCIIeOBaHMA (B T.Y. XypHaJbHBIE
MyOJTMKAIMA TIOCTISTHUX JIET, IIOCJICAHNE CTAaTUCTUICCKUE TAaHHBIC, CBOIKH, CIPABKH U T.11.).

CoOmronenue TpeboBaHU K OPOPMIICHHUIO: a) HACKOJIBKO BEPHO O(OPMIICHBI CCHUIKH Ha
UCTIOJIB3YEMYIO JIUTEpaTypy, CHHCOK JHUTeparypbl; O) OLIEHKAa TIPaMOTHOCTH U KYIBTYpHI
U3J0KeHus (B T.4. opdorpaduueckoit, MyHKTYallHOHHOH, CTUIIMCTHYECKON KYJIBTYPHI), BIaJCHUE
TEPMUHOJIOTHEH; B) cOONMoeHne TpeboBaHuii kK 00bEMY pedepara.

PerieH3eHT nomKeH 4YeTko c(opMynupoBaTh 3aMeuaHHE M BOIPOCHI, JKEJIATEIBHO CO
CCbUIKAMH Ha paboTy (MOXXHO Ha KOHKPETHbIE CTpaHHIbI palboThl), HA HCCIIEAOBaHUA U
(bakTHuecKue TaHHbIE, KOTOPBIE HE YUYEN aBTOP.

Penien3zeHT MOXKeT TakkKe ykaszaTh: oOpaljayics U OpAMHATOp K TeMe paHee (pedeparsl,
MUCbMEHHBIE pabO0Thl, TBOPUYECKHE pabOThI, OJIMMIIHNAIHbIE PA0OTHI U Mp.) U €CTh JIU Kakue-I1u0o
NpeABapUTEIbHBIE PE3YIbTaThl; KaK BBIMTYCKHUK BEN paboTy (IUIaH, NMPOMEKYTOYHBIE STAallbl,
KOHCYNIBTAIUs, 10paboTKa U nepepaboTka HAMMCAHHOTO MM OTCYTCTBHE YETKOTO IUIaHA, OTKa3
OT PEKOMEHJIAIIA PYKOBOJIUTETIS).

CryneHt npeacrapisieT pedepaT Ha PEelieH3UI0 He MO3JHEe YeM 3a HEEINI0 JIO 3alIUTHI.
PenieH3eHTOM sBsIeTCs HAyuyHBIH pyKOBOAUTENb. OIBIT IOKa3bIBaeT, YTO LEJIECOOO0pPa3HO
O3HAKOMUTH OPJMHATOPA C PELEH3HEN 32 HECKOJIBKO JHEW 10 3amuThl. ONIMOHEHTOB Ha3HAYaeT
MperoiaBaTellb U3 Yrcia OpAWHATOPOB. {1 YCTHOTO BBICTYIUICHHUSI OPIUHATOPY TOCTATOYHO
10-20 MuHYT (TPUMEPHO CTOJIBKO BPEMEHH OTBEYAET 110 OMiIeTaM Ha HK3aMeHe).

Onenka 5 cTaBUTCS, €CIM BBINOJHEHbI BCe TPeOOBaHUS K HAMUCAHUIO M 3allUTe
pedepara: obo3HaueHa mpobdiIemMa W 0O0OCHOBAHA €€ AKTYaIbHOCTh, CHIEJIaH KpPaTKUH aHaIN3
Pa3IMYHBIX TOYEK 3PEHUS Ha paccMaTpuBacMylO MPOOJIEeMy ¥ JIOTHYHO M3JI0KEHA COOCTBEHHAs
no3ulus, CGOOPMYIUPOBAHBI BBIBOJBI, TEMa PpACKPbITa IOJHOCTBIO, BbIIEPKAH OOBEM,
coOmofieHsl  TpeOOBaHUS K BHEIIHEMY O(GOpPMIICHHIO, JaHbl TpaBWIbHBIE OTBETHl Ha
JOTIOJTHUTENIEHBIE BOTIPOCHI.

Onenka 4 — ocHOBHbIE TpeOOBaHUS K pedepary U €ro 3alluTe BHIIOIHEHbI, HO MIPH ATOM
JONMYIIEHbl Heao4eThl. B  4YacTHOCTH, HMMEIOTCS HETOYHOCTM B M3JIOKEHHH Marepuala;
OTCYTCTBYET JIOTHYECKas MOCIEeI0BATEIbHOCTh B CYXKACHUAX; HE BBIAECP)KaH 00BEM pedepara;
UMEIOTCS yNymeHUsT B O(OpPMIICHHH;, Ha JIOTIOJHUTENbHBIE BOMPOCHI IPH 3alIUTE JaHBI

HCEIIOJIHBIC OTBETHI.



Ornenka 3 — UMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHUS OT TpeboBaHMM K pedepupoBanuio. B
YaCTHOCTU: TECMa OCBCHICHA JIMIIb YaCTUYHO, JOIMYIICHLI (baKTI/ItIGCKI/Ie OIINOKH B COACPIKAHUU
pe(bepaTa WJIN TpHA OTBETC HA JOMNOJHHUTCIBHBIC BOIIPOCHI; BO BPEMA 3alllUThBl OTCYTCTBYCT
BBIBO/I.

Onenka 2 — TeMa pedepara He pacKpbiTa, OOHAPYKUBAETCSI CYLIECTBEHHOE HETOHUMaHHE
IPOOJIEMBI.

Ouenka 1 — pedepar opauHATOPOM HE TIPEICTABIICH.
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Macnmopt ®OC

3anonnsiemces 6 coomsemcemeuu ¢ Tlonooiceruem o poHOAX OYeHOUHBIX CPeOCH8 00PAZ06AMETLHBIX NPOSDAMM
sbICUIe20 0OPA30BaHUsT — Npoepamm bakanaepuama, cneyuanumema, mazucmpamypol /[BOY, ymeepoicoerHbim
npuxazom pekmopa om 12.05.2015 Nel2-13-850.

Ko u popmyimpoBka

Jdranbl GOpMUPOBAHUA KOMIIETEHIIUN

KOMMETeHIHH
IIpunIun padoTe aMIUTH(GUKATOPA IS TIPOBEIACHHS
3naer [LIP, o6opynoBanus ams anekrpodopesa OSIKOB U
HYKJICMHOBBIX KHCJIOT, HHKy0aTOpOB ¥ OHOpPEaKTOPOB
OIIK-9 JUIsL pabOTHI C KIIETKAMH POKAPHOT U 3YKAPHOT.
['0TOBHOCTBIO K IPUMEHEHHUIO
Pabotath ¢ KynmbTypamu MPOKAPHOTHYCCKHUX U
CIICIMATU3UPOBAHHOTO
9YKapUOTHYECKUX KIIETOK, MOJTYy4aTh CTAOWIbHBIC
000pyI0BaHUS U MEAMUIIMHCKHX Ymeet
. KJIETOYHBIC JIMHUH, IKCIIPECCUPYIOIITYIO
W3JIETHH, TPEYCMOTPEHHBIX JIJIS
PEKOMOMHAHTHBIEC OEIKH.
HCIIOJIb30BaHUS B
npodecCHOHANBHOI chepe MertonaMu onmuMepasHoil ENMHO peakiuy,
ANEKTPOPOpe30M OCITKOB U HYKJICHMHOBBIX KUCIIOT,
Brnageer | MeTomamu OYMCTKH M BBIIEIICHUS OCIIKOB U
HYKJIEHHOBBIX KHCJIOT, METOITAMU MOJICKYJISIPHOTO
KJIOHUPOBAHHSL.
[K-12 3nact OcoOeHHOCTH paboThl M BO3MOXKHOCTH 00OPYIOBAHUS
CHoOCOOHOCTBIO K OIPE/ICIICHUIO TS TPOBEICHHST OMOTEXHOJIOTHUECKUX paboT.
HOBBIX 00JIACTEH HCCIIEI0BAHMS 1 Haxomuts uTeparypy, ONMCHIBAIONIYIO OTKPBITHIE
npobnem B cdepe paspaborku VYmeer BOIIPOCHI B 00/1ACTH COBPEMEHHOM OHOTEXHONOTHU U
Oonouzndeckux u GU3NKO- 3IPABOOXPAHEHHS
XUMHYECKUX TEXHOJIOTHIl B
31PaBOOXPAHCHHH Braxeer MertonaMu morcka HayqHOH HHpOpMayu B 6azax

nagaeix NCBI.

MeToauyeckue peKOMeHIAlNH, ONpeaesiolue MPouexyphbl OLeHHBAHUSA Pe3yJbTATOB 0CBOECHHS

AUCHUIIJINHBI

KOHTpO.T[I)HbIe TECTbI NPCAHA3HAYCHBLI JId CTYACHTOB, H3y4Yarolmiux KypcC ((MCI[I/IHI/IHCKEUI

OUOTEXHOJIOTUSD).

HpI/I pa60Te C TeCTaMHu MNIpcaAjiaracTcsd BBI6paTL OJWH BapHUaHT OTBCTAa U3 TPCX — HYCTBIPEX

MMPEAJIOKCHHBIX. B 10 Xxe BpeMs TECThI I10 CBOEHM CJI0XXHOCTHU HCOAMHAKOBBEI. Cpe,[[l/l MMPEAJIOKCHHBIX

HUMCIOTCA TECThI, KOTOPBIC COACPKAT HECKOJIBKO BAPHUAHTOB IIPABUJIBHBIX OTBCTOB. Op,[[PIHaTOpy

HCO6X0):[I/IMO YKa3aThb BCC IPABUJIBHBIC OTBCTHI.
TecTrr pacCUyrMTaHbl KaK Ha MHAWBUAYAJIbHOC, TaK U Ha KOJUICKTUBHOC HUX PCIICHHUC. Ounu MOTYyT

OBITH HCIIOJIB30BAHBI B TIPOIIECCE M ayOTUTOPHBIX 3aHATHH, M CAMOCTOATCILHOW paboThl. OTOOP TECTOB,

HCO6XOIII/IMBIX JJIs1 KOHTPOJIA 3HAaHUHU B mponecce HpOMe)KYTO‘IHOﬁ arTeCTalu IPOU3BOANUTCA KaXKAbIM

TIperiofgaBareeM NHANBUIYTBHO.

PeByJ'ILTaTBI BBITIOJTHCHUA TCCTOBBIX 3a,£[aHPII>i OLICHMUBAKOTCA NPEIoAaBaTejICM IO MSITUOAIILHOM

mIKaJIC JId BBICTABJIICHHA aTTCCTAllMM MM IIO CHUCTEME <«3adeT» — «HE 3a4CT». OHCHKa «OTIIMYHO»

BBICTABJIIACTCA IPU HPAaBUJIBHOM OTBCTC Ha 6omee uem 90% MNPESAJIOKCHHBIX MPETIOAaBaTCIICM TCCTOB.

Or1ieHKa «XOPOIIO» — IPH MPaBUIILHOM 0TBeTe Ha Oonee ueM 70% TecToB. OLieHKa «YIO0BICTBOPUTEIHHOY

— IIpH IPaBWIIBHOM OTBeTe Ha 50% MpeaAnoKeHHBIX OPIUHATOPY TECTOB.




OneHovHbIe Cpeacrea AJisl arreCTaluu

Bonpocs! k 3xk3aMeHy M0 THCHUTLIHHE
«MeauuuHcKas OMOTEXHOJIOTH»
TeopeTuuecknii pazaes Kypca

L.

Uctopust pa3BuTHs OMOTEXHOIOTUU KaK MPAaKTHUECKOH NESTENbHOCTH JIIONEH W €€ OCHOBHBIC
BEXU CTAHOBJCHMS Kak Hayku. llepBble moucropudeckue OHOTEXHOJIOIMH. Bo3HMKHOBEHHE
TepmruHa «buotexHonorms» wu ero amrop. llepBoe OWoTEeXHOIOTHYECKOE MPOU3BOICTBO
aHTUOMOTHUKA, aBTOp ee co3naHus. OCHOBOMONOKHHUKH KIETOYHBIX KYIBTYp U OMOMETUIIMHCKUX
KJIETOYHBIX TEXHONOTUNA. OCHOBHBIE OTKPBITUS M OCHOBOIIOJIO)KHUKH F'€HHOM MHKEHEPHH.
Crpoenne HyKJIEHHOBBIX KHCIOT. [IpeamecTBeHHUKN OMOCHHTE3a HYKJIEHHOBBIX KUCIIOT. 3°- U 5’
KOHLIBI Lleneil HyKIenHOBBIX KucioT. @opmel ctpyktypsl JJHK. Pemmukarnus JIHK npokapuor u
9YKapuoT, OCOOCHHOCTH DPEIUIMKALMM, CUHTE3 OJHOW M BTOPOM LENH — OCHOBHBIC PA3IHYUSL.
OO0pazoBaHne mpaiiMepoB, yhalleHHe IMpaiMepoB, MpuHIMIN JurnpoBanus. JIHK-mommmvepasst
OpPTaHM3MOB, MX TOJIMMepasHas W SK30HYKJIea3Hasi aKTHBHOCTh. PemieHue mpoOneMbl cHHTE3a
aHTUNApAJUIETIBbHBIX  [eTel IpH  OJHOHANPABICHHOM JIBWKEHMHM BHJIKM  PEIUIMKAlHU.
Bronoruyeckoe 3HauCHNE 3K30HYKJI€a3HbIX aKTUBHOCTEH MOJIMMEPA3.

[Tonmmmepasnas tienHas peakius. OcHoBHbIE yaacTHUKH [ILIP, atamer mukma [P, ux dusnuko-
XHMHUYECKHe 0coOeHHOCTH. UTO Takoe mpaiMephl U Kak MX KOHCTPYUPYIOT? UTO MCIONB3YIOT B
KadecTBe nmpeamecTBeHHNKoB cuHTe3a JJHK? IlpencraBnenue o JUIMHHBIX M KOPOTKUX MaTpuIax,
xapakTep HakoruieHus npoayktoB I[P, kakne marpuisl OyayT mpeobnasaTh B KOHIE YCIIEITHO
nporeiei peakuun? depmentst i [P, nx 0coOEHHOCTH, caMblil U3BECTHBIN MMOIXOSIINAN
¢depment s TTLP.

[Ipoext «l'eHoM yenoOBeKa», €ro JUAEPH U ABE KOHKYPUPYIOILUE TPYIIbL. Pe3ynbrarel mpoekra:
KOJIMYEeCTBO  TEHOB, JIONS  OCNOK-KOAMPYIOIUX  TOCIENOBATENILHOCTEH,  YHHKaJIbHBIE
MOCJIEI0BATEIbHOCTH, IOBTOPEHHBIE I1OCIEN0BATENFHOCTH (TIOBTOPHI), MX OCHOBHBIE THIIBI,
MOOMJIbHBIC TEHETUYECKHUE 3JIEMEHTHI, TPAHCIIO30HBI M MX THUMBL. TPaHCKPUIIMSA M 3KCHPECCHS
T€HOB, IPUHLMIBI TPAHCKPHUIILUHK, I[POMOTOPHl CHJIbHbIE M  cJalble, KOHCEHCYCHBIE
MOCJIEIOBATEIbHOCTY M HX OCHOBHBIE MOTHUBBI Yy TPOKApUOT U JYKapHOT. EnuHUIBI
TPaHCKPHUIIUH, TaHIEMHO-IIOBTOPEHHBIE I'€HBI, «EOUYKH TPACKPUIILIUNY, TIOHATHE SAPBILIKOBOTO
opraHuzaropa, mnoHstue mnpoueccuHra PHK, crnnalicuHra u anbTepHaTMBHOTO CILJIaHCHUHTA.
Mmuoroo6pasue PHK u ux ¢dynkumnn: (mRNAs (MPHK/uPHK), rRNAs (pPHK), tRNAs (TPHK),
snRNAs, snoRNAs, scaRNAs, miRNAs, siRNAs u ap (remomepasnas PHK, nampumep).
Caiinencumr, ero npuniy, yaactiue PHK, u cnenmduueckux 6enkos.

OK30HYKJI€a3bl PECTPUKLMHU, X KIACCH(PHUKANNA W MPHUHIUII HCIOIH30BAHUSA B TEXHOJIOTHSIX
TeHHOM MHXEHEpHH. THIIbI pa3pbIBOB M KOHLIOB. [IpHHIMIT MOJEKYISPHOTO KOHCTPYHPOBAHUS U
OCHOBHBIC KOMIIOHEHTBI MOJIEKYIAPHBIX KOHCTPYKIMHA, HEOOXOOMMBIE IJsl HCIIOJIb30BAHUS
BEKTOpoB B OumorexHomoruu. KoHcTpympoBanme pexomOunantHeix JHK ¢ momomnsio
TEPMHUHAJIBHON JI€30KCHHYKJICOTUATPAHCHEPA3HI.

Tumbl BEKTOPOB: IUIa3MHUIBI, KOCMHJbI, BUPYCHBIE BEKTOPBI, HMCKYCCTBEHHBIE XPOMOCOMBI
OaKTepuii, TPOXIKeH, JeloBeka — 0COOCHHOCTH WX KOHCTPYHPOBAHHS (KITIOYEBBIE DIIEMEHTHI) U
IpUMEHEHUS (Ha3HAUYEeHNE Pa3HBIX BEKTOPORB).

I'ennas Tepamus, ee onpezeneHre U Ha3HaueHUE. TUIBI JOCTaBKM I€HETHYECKUX KOHCTPYKLIUH,
TUIBI KIETOK-MHUIICHEH, TUITBI TeHETHYeCKUX Monudukanuii. UTo Takoe peAakTHpOBaHUE TeHOMA
1 OCHOBHBIE TexHonornu pemaktupoBanusi (rAAV, CRISPR, TALENs). Mexanu3smM HMMYyHHOM
3amuThl Oakrepuii, crpykrypa CRISPR, tracrRNA, Cas rensi, Oenok Cas9 m MeXaHH3M €ro
pabotel. KoncrpympoBanne gRNA u ee mpuMeHeHHe B pelakTHpOBaHMM TeHoma. [IpuHimn
TapreTUpoBaHus (HaBEAEHUs) ABYLEIIOUEYHOTO Pa3phlBa U MCHPABJICHUS MYTalHUU C ITOMOILBIO
penapanun ¢ HanpasieHHbIM romoniorom (Homology Directed Repair (HDR).

KyneruBupoBaHuE KJIETOK M KJIETOUHBIE TE€XHOJOTHH. [J1aBHBIN BONpOC B JKM3HU KIIETKH, J1Ba
BO3MOKHBIX ITyTH M KJIETOUHBIH UK. CTBOJIOBBIE KJIETKH, UX KiacCU(HUKaLusA MO NOTEHLHUATY
pasBUTHSA, IPUMEPHI TOTUIOTEHTHBIX, IUIIOPUIIOTEHTHBIX, MYIBTHIIOTEHTHBIX M YHHMIIOTEHTHBIX
CTBOJIOBBIX KIETOK. IloHSTHE pereHepaTHMBHOW MEAMUIMHBI M  O0JacTH NpPUMEHEHHs
OMOMEIMIIMHCKUX KJIETOYHBIX TEXHONOTHH. Huila cTBONOBBIX KJIeTOK. BHEKIEeTOUHBIH MaTpuUKC,
ero posb. IIpuHINITEI KOHCTPYUPOBAHUS U UCIIOIb30BAaHUS OMOMCKYCCTBEHHOT'O BHEKJIETOUHOIO
MaTpHUKca M ero MpHMEHEHHNe B pereHepaTuBHON MeauiuHe. [ledaTs MaTpukca v TKaHeBas mevyarb
(tissue printing). TexHoJOrWs pereHepaTUBHOM MEOULMHBI Ui JICYCHUS OXOToB. Mnues u
MPUHLMITEL PA3BUTHS IEPCOHATM3UPOBAHHON MEIUIIMHBL.



PenponykrusHoe 51 TEpANEeBTUUECKOE KJIOHUPOBAHHUE. ITpunnun KJIOHUPOBaHHUS
MJICKOTTUTAIONINX, HWCTOpUS  OBeukd  Jloamu.  DOMOpHOHANBHBIE  CTBOJOBBIC — KJICTKH.
WnpgynmupoBanrple  cTBONOBBIE  Kiertkw, terpaga  C. flmamakm.  BcmomorarenbHbIe
penponykrtuBHble TexHonoruu (Assisted Reproductive Technologies (ART). IlpoGnema wu
npuunHbl Oecrmoans. OcHoBHBIE TexHodorndeckue npuembl ART: In vitro fertilization (IVF),
Pre-implantation genetic diagnostics (PGD), Intracytoplasmic sperm injection (ICSI). Koppexuus
MATOTEHHBIX TeHETUYECKNX MYTaIlil Y SMOPHOHOB YeJIOBEKa.



[Mpunoxenue 3

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHM S POCCUMICKOI ®EEPALINU
DenepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKICHHE
BEICIIIETO TTPO(ECCHOHATFHOTO 00pa30BaHuUs

«JlaabHeBOCTOUHBII (perepanbHbIN YHUBEPCHTET

(1BDY)

HA3BAHMUE HIKOJIBI (PUJIUAJIA)

METOIJUYECKHUE YKA3ZAHUA
no gucuuiinae «MeaunuHckass OHOTEXHOJIOTHSI»

Hanpagsienue noarorosku 30.05.02 Meauuunckasi 6nopusuka

(DOPMa NMOATOTOBKHA OYHAaA

BaaauBocTok

2018



	РАБОЧАЯ ПРОГРАММА УЧЕБНОЙ ДИСЦИПЛИНЫ
	Специальность 30.05.02 «Медицинская биофизика»
	Форма подготовки – очная
	Специальность 30.05.02 Медицинская биофизика
	Форма подготовки очная
	Специальность 30.05.02 Медицинская биофизика
	Форма подготовки очная
	Направление подготовки 30.05.02 Медицинская биофизика
	Форма подготовки очная


