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PABOYAS IPOTPAMMA YUEBHOM JANCIIUTIJIINHBI
«MenumuHcKkas OMOTEXHOJIOT U

CnemnansHocthb 30.05.02 «Meguumuckas 0uopusnkay»

®dopMa NOATOTOBKHU — OYHAas

Kypc 4 cemectp 8

nexuuu 18 yac.

MpaKTHYECKUe 3aHATHs 36 Jac.

nmabopaTopHbie PabOTHI HEe IPEYCMOTPEHBI

B TOM 4HcJie ¢ ucnoib3oBanrneM MAO siek. 2 gac./mip. 8 4ac.
BCET0 YacOB ayAUTOPHOI Harpy3ku 54 dac.

B TOM 4wclie ¢ ucnoib3oBanreM MAO 10 wac.
camMocTosTeIbHas padoTa 27 yac.

KypcoBasi paboTa / KypcoBOW POEKT HEe NPeTyCMOTPEHEI
3a4eT He MPeyCMOTPeH

sKk3ameH 8 cemecTp (27 yac.)

PabGouas mporpamMMa COCTaBJIeHa B COOTBETCTBHU C TPeOOBaHUSAMM (heepaIbHOTO T'OCYAAPCTBEHHOTO
0o0pa3oBaTenbHOIO CTaHIapTa BEHICIIEr0 o0O0pa3oBaHUWs 1O HampaBileHuro moaroroBkud 30.05.02
«MenuuuHcKass OHOGU3UKa», YTBEPKACHHOrO NPUKa3oM MuUHKMCTEpCTBA O0pa3oBaHUS W HAyKH
Poccuiickoit ®@eneparuun Ne 1012 ot «11» asrycra 2016 r. m y4eOHOro IulaHa IO HamNpaBICHHIO
MOATrOTOBKY «MequuuHCKast 0Mo(pU3UKay.

Pabouas mporpamma oOCykIaeHa Ha 3acenaHuu JlemapraMeHTa MEAMIIMHCKON OMOXMMHUU U OHO(H3UKH
npotokoa Ne 5 ot «10» utonsa 2019 r.

Hupexrop Jlenapramenra: K.M.H., 1oueHT Momor T.B.

CocraBurenu: accuctedT ['oruapos H.B., k.0.1., morniear, Kymeiiko B.B.



OobopoTrHast cTopoHa TUTYJIbHOIO Jucra PIIY /]

|. PaGouas mporpamma nepecMoTpeHa Ha 3acefanun lemapramenTa:

[IpoTokoi oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamnuce) (M1.0. damumus)

I1. PaGouasi nporpamma nepecMoTpeHa Ha 3acefanuu Jdenapramenra:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(Tmoamuch) (1.0. damwmms)



AHHOTALIUA
K pa0o4eil mporpaMMe y4eO0HO# QT CHUILIHHBI « MeInIMHCKHE
OMOTEXHOJIOTHID)

Hucnunnuna “MeauinuHckas OMOTEXHOJIOTHS TpelIHa3HaYeHa Jis CTYJIEHTOB,
oOyuatomuxcs 1o oOpaszoBarenbHor mporpamme 30.05.02 «Memgununackas
onoduzuKa.
JucrunmHa peamusyercs Ha 4 kypce, 8 cemectp, sBusercs 0a30BOU
UACHUATUINHOM.
[Ipu pazpaborke pabodyeil mporpamMmbl Y4eOHOW AMCIMIUIMHBI HCIIOIb30BAHBI
denepaibHBI  TOCYJAPCTBEHHBIM  00pa30oBaTeNbHBIA ~ CTAaHAAPT  BBICILETO
oOpazoBanus 1o crenuanbHocTH 30.05.02 «Menununckas Ouodpusnka», yaeOHbIN
IUTaH IIOATOTOBKHM croenuaincToB mno crernuainsHoctd 30.05.02 «MenunuHckas
onoduzuka.
OO61masi Tpy10€MKOCTh OCBOEHHUS JTUCIUIUIMHBI COCTaBIsIeT 3 3a4ETHBIX EAMHMUII,
108 yacoB. Y4eOHBIM IJIAaHOM MPEAYCMOTPEHBI 18 YacoB JeKUU, MPAKTHYECKUE
3ansaTHs (36 Yaca), u camocTosiTebHas paboTa cTyenTa (27 yaca).
[Iporpamma kypca onupaeTcsi Ha 6a30BbIe 3HAHUS, TIOTYYEHHBIE CTYCHTAMU:
- CIOCOOHOCTHIO K MPUMEHEHUIO CUCTEMHOTO aHau3a B U3YUYEHUH OMOJIOTHYECKUX
cuctem (OITK-6)
- TOTOBHOCTBIO K OIIGHKE pe3yJIbTaTOB JIa0OpaTOPHBIX, HWHCTPYMEHTAJIbHBIX,
MaToJ0r0aHATOMUYECKUX U HHBIX HCCIEIOBAaHUM B IEJISIX pacro3HaBaHUs
COCTOSIHUS WJIM YCTAHOBJIGHUA (pakTa HaIM4YMsl WIM OTCYTCTBHS 3a00JIeBaHMS
(OIIK-5)
- TOTOBHOCTBIO K MPOBEJCHUIO JTAOOPATOPHBIX U MHBIX MCCIEIOBAaHUN B IEJSAX
pacro3HaBaHUsI COCTOSIHUS WJIM YCTAHOBJIEHHUS (paKTa HAJIWYWS WJIA OTCYTCTBUSA
3aboneBanus (OITK-4)

Heabro gucrumumasl “ MenunuacKas OUOTEXHOJOTHS SBISETCS 00ydeHUe

CTYJ€HTOB 0a30BbIM METO/IaM padOThl C TEHHO-UHKEHEPHBIMU KOHCTPYKLMSIMU U



dbopMupoOBaHHE KOMIUIEKCHOTO TPEACTaBIEHUS 00 HCHOJIb30BaHUU METOJIOB
MOJIEKYJISIPHOM OMOJIOTMU B OMOMETUIIMHCKUX UCCIIEIOBAHUSIX.
3apaum:
e /ByuuTh TEOpPETHUECKHE OCHOBBI METOJOB MOJEKYJISIPHOW OHOJIOTUH U
T€HHOW MHYKEHEPUH
e (OznakomuTthcs ¢ MetogaMu [11[P 1 MOJIEKyIIpHOTO KIIOHUPOBAHHUS
e (O3HaKOMHTBCS C METOJJAMH AHAJIN3a HYKJIEOTUIHBIX MOCIIEI0BATEILHOCTEM
o IByuuth 0a30Bble METOABI PAOOTHI C KYyJIbTYpaMH PAaKOBBIX KJIETOK
YeJloBeKa
e lI3yunThb TEOPETHYECKUE OCHOBBI  JIEUCTBUSA  MPOTHUBOOITYXOJIEBBIX

npenaparoB

Jns ycnmemHoro u3ydeHus AMCHUIUIMHBI «MeETOJbl T€HHOM WHXKEHEPUU B
OMOMEIUIIMHCKUX  HUCCIEAOBAaHUSX» y  OOydaromwuxcsi  JOJDKHBI  OBITh
chopMUpPOBaHbI CIEAYIONIUE TTPEABAPUTEILHBIC KOMIIETEHIIUN:

B pesynbrare m3ydeHus JaHHOW TUCHMIUIMHBI y OOydYaromuxcs (GpopMHpYrOTCS

cleayromme mpodpeccuoHanbHbIe KOMIETEHIIUU (3JIEMEHTh KOMITIETEHITUN ).

Koa u popmyamposka Jranbl GOPMHUPOBAHNS KOMIIETEHIIUU
KOMIIeTEHIIUH
[Tpuniun padoTs! aMmrmuduKaTopa Ass
nposenenus 1P, obopynoBanus ais
3naeT anekTpodopesa OEITKOB M HyKJICHHOBBIX
OIIK-9 KHCIIOT, THKy0aTOPOB U OMOPEaKTOPOB
T OTOBHOCTEIO K JUTs1 pabOTHI C KJIETKAMH MPOKAPUOT U
IPUMEHEHUIO OYKapHOT.
CHEIUATN3UPOBAHHOTO PaGoTath ¢ KynpTypamu
o0opy0BaHus U MPOKAPUOTUYECKUX U DYKAPUOTUIECKUX
MEUIMHCKHUX U3JICTTUH, YMeeT | KJIETOK, OJIy4aTh CTAOUIIbHBIC
MIPETYCMOTPEHHBIX JIJISI KJIETOYHBIE JIMHUH, SKCTIPECCUPYIOTTYIO
WCIIOJIb30BaHUS B PEKOMOMHAHTHBIC OCJTKU.
npodecCHOHANBHOM chepe Merogamu MOJMMEPA3HON LIEMTHOU
Brasee peakiuu, 31eKTpodope3oM OEIKOB U
. HYKJICMHOBBIX KHUCIIOT, METOJaMHU
OUYMCTKH U BBIJIECTICHUS OCITKOB U
HYKJICMHOBBIX KHUCIIOT, METOJaMHU




MOJICKYJISIPHOI'O KIIOHUPOBAHMA.

[1K-12

CnocoOHOCTBIO K
OTIPEIETICHUIO HOBBIX
oOJacTelt uccie0BaHus U
npobiieM B cdepe
pa3paboTku OnoPu3NIEeCKUux
U QUBUKO-XUMUYECKHUX
TEXHOJIOTUH B
3IpaBOOXpaHEHUU

Oco6eHHOoCTH pabOTHI U BO3MOKHOCTH

3HaeT | 00OpyIOBaHUS TSI POBEACHUS
OMOTEXHOJOTHYECKUX PaboT.
HaxoauTs nutepaTypy, OMHCHIBAIOIIYIO

Vyeer | OTKPHITBIC BOTPOCHI B oOnactu
COBPEMEHHOU OMOTEXHOJIOTUU U
3/IpaBOOXpPaHEHUSI.

Bmanee | Meromamu noucka Hay4YHOU

T uHdopmaruu B 6a3zax manabsx NCBI.

I[JBI (1)OpMI/IpOBaHI/I$I BBIIICYKA3aHHBIX KOMHeTeHHHﬁ B paMKax JUCHHIIJIMHBI

((MGI[I/I]_II/IHCKaSI OHMOTEXHOIOT U IMPUMCHAIOTCA CIACAYIOIIHC MCTOAbI aKTUBHOTO/

WHTEPAKTUBHOTO OOYyUYCHUSI:
JIEKIIMOHHBIE 3aHSTHUS:
1. Jlekuusa-BU3yasin3anus

2. Jleknusa-6ecena

Hp AKTHYCCKUC 3aHATHA:

1. Cemunap-aucmyT
2. CeMHHap-NPAKTUKYM

3. Pa3BepHyTas 6ecena




I. CTPYKTYPA U COJAEPKAHUE TEOPETUYECKOM YACTH KYPCA
Pazgean |. [IpuHUIMNBI MOJIEKYIAPHOTO KJIOHUpPoBaHus. [losmmepa3Has nenHasi peakuus ( 6 yac.)
Tema 1. YcrpoiicTtBo reHoma. LleHTpanbHas qorMma MoJieKyJIsipHoii ouoorum ( 2 1ac.)
Llentpanbuas gorma MoinekyisipHoi Ouornoruu. [lonstne rena. CTpyKTypa T€HOMOB MpPOKapuOT H
sykapuoT. OmnepoHHas CTPyKTypa T€HOB NPOKAapHOT U TMpPEpBIBUCTas CTPYKTypa TEHOB 3YKapHOT.
Matpuunas PHK. Ilonste umctpona. Oxcrnpeccuss reHoB. [loHsTre aMmmmn@uKanuu B KHUBBIX

OpraHu3Max.

Tema 2. [loaumepasnas uennasi peakousi ( 1 gac.)
Pemnukamus JTHK y npokapuor u sykapuoT. AmiuimkoH. Ilpaitmepsr m JJHK nomumepassl. Taq

MoJIMMepasa u ee pekomouHanTHEIE hopMbl. Mexanusm [11P. Turer ITLIP.

Tema 3. Meroas! onpeaeneHus neppu4HbIX nocjaegopareabnocreit JTHK (1 gac.)
[leppuunass  mocCienOBATEIHHOCTh  OWMOTMONMMMEPOB.  ONEeKTpodope3  HYKIEHHOBBIX  KHCIOT.

DiryopecieHTHO MedeHble Ae30KcuHykiaeoTuarpudocdarsl. CekBeHnposanue no Canrepy.

Tema 4. Ilpsimast u oopatHas TpaHckpunuusi. IIIP ¢ o0paTHoii Tpanckpunuueii (1 yac.)
MexaHn3MBbl TPAaHCKPHUIILUH Y IPOKAPHOT U 3YKapHOT. MexaHu3Mbl 0OpaTHOM TPAHCKPHUIILUK Y BUPYCOB.
Hcnonp3oBanue kadecTBEHHOW M KonmudecTBeHHOH [IL[P ¢ 0OpaTHOH TpaHCKpUINILIMEH B MOJNEKYISPHOM

OMOTEXHOJIOTUH.

Tema S. Tpancasuus. beckierounbie cuctembl Tpancasauuu ( 1 yac.)
MexaHU3MBI TPAHCIISIMN B KJIETKAX dYKApPHOT M MPOKAPUOT. becKIeToUHbIe CUCTEMBI TPAHCIIAINHA U UX

UCIIOJIb30BaHUE B MOJIEKYJISIPHOH OMOTEXHOJIOTHH.

Paznen Il. IIpyHOMOBI MOJIEKYJSIPHOTO KOHCTPYMPOBAHHMSI M KJIOHMPOBAaHUSI ¢ NMpPHMeHEHHeM
MHKPOOPTraHU3MOB U BEKTOPHBIX cucTeM ( 6 yac.)

Tema 1. MoaeabHbIe 0M0J0THYECKHE CUCTEMBbI M 00bEKTHI MOJIEKYJISAPHOI OuoTexHosioruu ( 1 yac.)
[onsitre MmonensHOTO 00BeKkTa. MosenbHas cuctema. Bupychr: Bupyc tabaunoii mo3zanku, bakreprodar
T4, dar nambma. Dybakrtepun: Escherichia coli, Bacillus subtili, Mycoplasma genitalium. T'pu6sr:
Saccharomyces cerevisiae, Schizosaccharomyces pombe. Pacrenus: Arabidopsis thaliana. Kierounsie

KyJbTYpbl MICKOIUTAIOLIHUX.
Tema 2. Texnosorusi pekomOuHanTHbIX JITHK ( 1 yac.)
[lonsatne pexomOunanmu. PexomOunanthas JIHK. Duponykineassl pectpukiuu. CalThl PEeCTPUKIHUH.

JIunkue u Tynele KoHIBL. PecTpukTHeI aHanm3 Mosekys JTHK.

Tema 3. IloaroroBka ¢pparmentoB JHK nasa kinonupoBanus ( 1 yac.)



Tlonstue BexTopa. IlpoMoTopsl. [TonmnuHkep.

Tema 4. Tunbsl BeKTOPOB ISl KI1oHUpoBanus ( 1 yac.)
MynbTUKONMMHOCT W YHUKONMMHOCTH CTapTOB pEIIMKAUWU. THUIBI NPOMOTOPOB. MHIyKTOpHI

skcnpeccuu. MHCyaTopsl.

Tema 5. CenekTuBHuble Mapkepsbl ( 1 yac.)
[Monsitre cenekunu. CenekTuBHBIA Mapkep. Kiaccudukamusi celeKTUBHBIX MapKepoB. AHTHOMOTHKH H

CeJIeKTHBHEIE cpenbl. bemo-romybast cenexius.

Tema 6. Kinonuposanue B E. coli (0.5 uac.)
Komnerentusie xietku. Tpanchopmarms. TermmoBoit mok u ayeKkTporopaiusi. BeiceB Ha MUTATENFHYIO

cpemy. OTOOp 1 aHaU3 TpaHC(HOPMUPOBAHHBIX KIIOHOB ¢ momotisio [P u pectpukimm.

Tema 7. KiionupoBanue B 1pox:keBbIx cuctemax ( 0.5 yac.)
BexTops! s kiIoHHUpOBaHUA B Apoxxkax. Cpembl mis pocta npoxoked. Criennduka CelneKuu U pocTa

IPOKKEBOH KyJIbTYpbl. TpaHchopMaIust ApO¥OKEBBIX KIETOK.

Paznen |1l. Co3nanue u ucnosib30BaHne reHeTHYECKUX KOHCTPYKUMIA AJs1 TPaHCreHe3a B KJIETKax

MJICKOIIUTAKOIIHUX. TpaHCFeHHBIe JKUBOTHBIC. HepCHeKTI/IBI)I TeHHOH Tepanumnu ( 6 qac.)

Tema 1. Ilepexoa oT TpaHCTeHHBIX MUKPOOPTaHU3MOB K 3yKapHOTHYeCcKHUM cucTeMam ( 1 yac.)
Ilouemy Henb3s UCHOIB30BATH MUKPOOPTAaHU3MBI I SKCIPECCUM MOTHOPA3MEPHBIX T'€HOB JYKAapHOT.
®onunr 6enkos. [ToctTpancnsroHHble MoauduKanyu OenkoB. ['omonornuHas pekomMOuHanus. JInHMs

KypuHbix B-mumdonuror DT40 u e€ npenmymiectsa. McnonszoBanne texnonorun CRISPR Cas9.

Tema 2. UckyccTBeHHbIEe XpoMOocOMBI (1 1ac.)
[lonsiTre nckyccTBEHHON XpoMocoMbl. MckyccTBeHHBIE XpoMocoMbl kak BekTopel. BAC, YAC, MAC,

PAC, HAC.

Tema 3. UckyccTBeHHbIEe XpoMOcOMBI YenoBeka (UXY) (1 yac.)
VYCTpoiicTBO HMCKYCCTBEHHOM XpomMocombsl uenoBeka. Otmamunme MXY oT ApyruX HMCKYCCTBEHHBIX

xpomocoM. LoxP-Cre pexomOunarms. HPRT omocpenoBanHas cenexiusl.

Tema 4. IlepcneKTHBBI NPUMEeHEHHE HCKYCCTBEHHBIX XPOMOCOM 4YeI0BeKa B reHHO Tepamuu ( 1

qac.)



OKcrpeccusl TOJHOPa3MEPHBIX T€HOB B HCKYCCTBEHHBIX XpPOMOCOMax denoBeka. JlocTaBka I€HOB B
KJIETKH YeNoBeKa. DJIIMMHHHPOBAaHHE HMCKYCCTBEHHOH XpoMocoMbl. Tet-R pempeccop nms KoHTpoist

OKCIPCCCHUU. HpI/IMeHeHI/IC HUHCYJIATOPOB JIA CTa6I/IJ'H/I3a[II/II/I OKCIIPECCUN.

Tema 5. TpancreHHble MHOTOKJIETOYHBIE: MBIIIN, CBHHBH M KPYNHBII poraTbiii ckoT ( 1 4ac.)
TpaHcreHHble KUBOTHBIE. XPOMOCOMHBIE IepecTporku. CeneKuus MHOTOKJIETOYHBIX. TEeXHOJIOTUU
CO3[aHUsl TPAHCTEHHBIX MIICKONMTAOINUX. MCIosb30BaHKME pPETPOBUPYCHBIX BEKTOPOB UL CO3JaHHUS

TPaHCTCHHBIX KUBOTHBIX. MeTon Mmukpounbekiuit JJHK.

Tema 6. TexHoJoruu Ha OCHOBE MOAM(PUKALIMH CTBOJIOBBIX KJeTok ( 0,5 gac.)
[ImropunoTeHTHBIE 3MOpPHUOHANBHBIE CTBOJIOBBIE KIETKW. [lomydeHwMe © cenmeknus TpacreHa.
MukpouHbeKIMs B OmacTomucty Miekomwutaroniero. CKpemuBaHue TpaHCTeHOB. [lomyuenwe mmHWi

TPpaHCI'CHHBIX JXUBOTHBIX.

Tema 7. KiioHMpOBaHUE OPraHU3MOB € HCI0JIb30BAHHEM METOIMKH nepeHoca sapa ( 0,5 yac.)

Hcnonp30BaHuE 3MHUTENMEB MOJIOYHBIX KeN€3 B KaueCTBe MCTOYHHMKA T€HETHUECKOr0 MaTepHuaia s
KIIOHMPOBaHWs. BrIpalmyBaHue SMUTENNEB MOJIOYHBIX Jkene3 B KynbType. Maayknus GO dassl. Y nanenne
sapa w3 giueknerku. ClIUsgHHE AOHOPHOrO SApa M PEUUIMEHTHOM siuekieTkd. KynbTUBUpOBaHHE

MIEPBBIX JICJICHUH Ipo0ieHus. VIMITIaHTallMs B OPraHu3M CyppOTaTHOM MaTepH.

Pazgen |V. PazpaGoTrka u co31aHMe TreHeTHYECKMX KOHCTPYKHUH OuodapManeBTHYECKOr0

Ha3Ha4veHus ( 6 yac.)

Tema 1. PekoMOMHAHTHBIE MUKPOOPTaHU3MbI, IPUMeHsieMble JIs1 CHHTe3a 0eJKoB ( 2 yac.)
Okcnpeccuonnsie mramMmbl E. coli. Dkcnpeccuonnbsie Bexktopbl. WMHmyktopsl skcnpeccun, WIITT.

O6parnas Tpanckputnius. Kinonuposannas JIHK.

Tema 2. Ilonyuyenue desioBeuyeCKHUX O€JKOB B MHKPOOHOJOrHYeCKMX CHCTEMax ¢ IMOMOIIbIO
riaoHupoBanHoii THK (1 1ac.)
Cuctema nomyueHust untepdepona. llomyueHne deaoBEe4eCKHX TOPMOHOB C NPHUMEHEHHEM METOJIOB

reHHoi umxeHepuu. [Ipou3BoacTBO anTHTEN ¢ Homompko E. coli. CriocoObl Mpon3BOACTBa HHCYIHHA.

Tema 3. BuopeakTopsl 1 MeToabl pepmenTanum ( 1 vac.)
[IpombllIieHHOE MPOW3BOJACTBO  OENKOB Al (hapMaleBTUYECKOro NpuMeHeHus. OpraHuzanus

OHMOTEXHOJIOrHYECKHUX IMPOU3BOACTB C UCIIOJIb30BAHUECM peKOM6I/IHaHTHLIX MHKPOOPIraHU3MOB.

Tema 4. HpnMeHeHue HCKYCCTBCHHBIX XPOMOCOM 4Ye€JIOBCKA IJisd MOUCKA NMPOTHUBOOIMYXOJEBbIX

npenapatoB ( 2 4yac.)



TecTt cucremMbl Ha OCHOBE HUCKYCCTBCHHBIX XPOMOCOM YE€JIOBCKaA. Ilouck BemecTB — KaHauaaToB,
BBI3BIBAIOIUX XPOMOCOMHYIO HECTAOMIBHOCTh. TECT-CUCTEMEBI C HCIOJIB30BAaHUEM (I)J'IyopeCI_IeHTHBIX

O€JIKOB.

Pazgen V. AHanu3 reHeTHYeCKH OOYCJIOBJEHHBIX TMATOJOTHHA, MOHOTEHHBIX M

MYJbTH(AKTOPHBIX 3adoJeBaHuii ( 6 yac.)

Tema 1. Ba3oBbie IPUHIMIIBI TEeHETHYECKOTO aHAMU3a ( 2 Yac.)
Onnonykneoruanbie 3amensl (Single Nucleotide Polymorphism, SNP). Myraruu: genervy,
UHCEPIMH, TPAHCBEPCCHH, TPAH3UIMHU. [IpUMEHEHHE METOIOB CCKBCHHPOBAHHS JUIS HCCICIOBAHUI

mytarenesa. Cpasuenue nocnenosatenapnocteid JJHK Clustal. Ba3er jaHHBIX 0THOHYKJICOTHIHBIX 3aMEH.

Tema 2. IIIIP B 1uarnHocTuke reHeTH4eCKH 00yCJI0BIEHHBIX MATOJ0THi ( 2 4ac.)
[Tox6op mpaiimepoB mist auarHoctudeckoi ITIP. Crymenuaras ITHP (amri. touchdown PCR), TIIP
JUTMHHBIX (parmenToB (anri. Long-range PCR), TILP B peansrom Bpemenu (ITIIP-PB, anrn. Real-Time
PCR, RT-PCR). Meron komunuectBenHoil [ILIP u ero mpumenenne B nuarfoctuke. DiyopeclieHTHBIC

METKH JIJIs1 TCHOTUIUPOBAaHUA ¢ momoibro TI11P

Tema 3 Ucnoan3oBanne meroaos rudpuausanuu JJHK B nuarnocruxe ( 2 yac.)
I'mopunuzanusa JITHK. 3owasr ans rudpumusanuu JJHK. AHanus caTe/UTUTHBIX IOCIEA0BaTSIBHOCTEH

JIHK.

Pazgen VI. OT reHeTnyeckoro aHaJiu3a K TeHOMHONW MeXHIIMHE: TE€XHOJOTHH IOJTHOT€HOMHOIO

CKPUHHUHIA accoluanuii ¢ maroJsoruei ( 6 yac.)

Tema 1. [Ipumenenue metonoB NGS 1J1s1 0MoOMeTMIIMHCKUX HccaeqoBanmii ( 2 yac.)

bazoBble MPHUHIUIEBI TOJTHOTEHOMHOTO ceKBeHUpoBaHus. OMynbccnonHas [1LP. Co3nanne 6ubimorex.
MeTopl TTOTHOTEHOMHOTO CEKBEHHUPOBAaHUS Il WACHTU(DUKAIUN MYNbTH(AKTOPHBIX 3a00JICBaHHIA.
[lomyuenune mocneaoOBaTENLHOCTEH TPAHCKPHUIITOMOB. AHHOTHPOBaHHWE IIOCIEOBAaTEIBHOCTEH B 0azax

JaHHBIX. TexHoNIOrNKM MOJTHOT€HOMHOT'O CKpHUHHHTa accounaunﬁ C IMaTOJIOTHEH

Tema 2. Metoasl u pecypcol OnonHgopmaTikum ( 2 4ac.)

buonndopmarrka: BOSHUKHOBEHHE, LIENH, 3aJa4M, METOAbl. basbl AaHHBIX: KilaccU(HKalWs, OCHOBBI
CTpykTyp. ba3bl maHHBIX O€JKOBBIX IOCIeNOBaTeNbHOCTEH. basbl AaHHBIX TOCIEAOBATEIBLHOCTEH
HYKJICMHOBBIX KHCIOT. baHkum maHHBIX MeTaOoimyeckux myTed. basel, copepkamue pe3yiabTaThl
rJ100aJIBHBIX SKCIEPUMEHTOB 10 aHaNn3y sKcnpeccuu. OcHOBHBIE Ombianorpaduyeckue 0a3bl JaHHBIX.
NCBI, ENTREZ wu BLAST - mHa3HaueHue, WHCTPYMEHTHI, 3aJa4d BbIpaBHHBaHHE JBYX

HOCHCZIOBaTeHLHOCTeﬁ, TOYCYHBIC MAaTPHUIIBI.



Tema 3. Ucnonb3oBanue 0a3 JaHHBIX HYKJIEOTHIHBIX MOC/I€I0BATEJbHOCTEH AJIs1 METUIIUHCKHX

uccjeaoBanuii ( 2 yac.)

Osnakomienue ¢ 0azamu nanHbix NCBI. Tlonstue ¢opmaroB: FASTA u GenBank. BripaBHuBaHHE

HYKJICOTHIHBIX HOCHGI[OBaTeJ'IbHOCTGfI. bazml JaHHBIX SNPs ACCOLCUPOBAHHBIX C MATOJIOTHUAMMU.

|. CTPYKTYPA U COAEPXKAHUE MIPAKTUYECKOM YACTHU KYPCA

3ansaTue 1. Opranuzanys ¥ IPUHOMIBI PA0OTHI B MOJIEKYJISAPHO-0HOIOTHYECKHE JIA00PATOPUH s

OMOMeTUIMHCKHUX HccJieloBanuii (4 yac.)

Ilnan 3anaTHA:

1.
2.

JlaGopartopHas mocy/ia ¥ MPUHLIUIIEI Pa0OTHI ¢ HEH.

ObopynoBanue

AsroxmasupoBanne. CyxoxapoBoil mkad. MpiTee mabopaTopHOW mocyasl. OMHOPA30BBIA H
MHOT'Opa30BbIil JIACTUK.

HpaKTI/I‘IeCKI/Ie HaBBIKH pa6OTLI C B€CaMH aHAJIMTUYCCKUMU, MEXAaHNYCCKUMU U IJICKTPOHHBIMHU.

3ansitue 2. [IpurorosiieHne pacTBOPOB JJisl BbIIeJI€HUS U AHAINU32a HYKJIEHMHOBBIX KMCJIOT ( 4 4ac.)

I1;1an 3angaTus:

1.
2.

CrniocoOBbl BEIpa)KeHHS KOHLIEHTPALUH PACTBOPOB.

CrniocoObl MPUTOTOBIIEHHUS PACTBOPOB 33JaHHON KOHLIEHTPALUUH (110 INIOTHOCTH PacTBOpPA).
ITorenumomerpus. YcTpoicTBO noteHuuomeTpa U pH-meTpa. @yHKIMOHUPOBAHUE CTEKIISIHHOTO
Y KOMOMHHPOBAHHOTO DJIEKTPOJIOB.

[NoteHumomerpuueckoe TuTpoBanue. bydepHsie pacTBopbl, OydepHas eMKOCTb.

3ansarue 3. HpI/IHIII/Il'lbI MaHUIyJdAlun ¢ 6HOMaTepHaJ'[0M, BBIACJICHHE U AaHAJIHU3 HYKJICHUHOBBIX

KUCJI0T ( 4 4ac.)

Ilnan 3anaTuda:

1.

2
3
4,
5

[TpuHIMITE MAaHUITYIISIIAK ¢ 00pa3aMy TKaHeH, KIIETOK 1 J1a00paTOPHBIMH KHUBOTHBIMH
[IpaBuna paboTsl B MOJIEKYJISIPHO-OMOIOTHUECKON J1TabOpaTOpHH.

Knaccugukanus noMemmeHuii o CTeNeHn YUCTOTHI.

JlamuHapHBINA NOTOK.

Pabora ¢ kynpTypamu kieTok. PaGoTa ¢ 1ab0opaTOpHBIMU JKUBOTHBIMH.



3anatue 4. CemunHap mno Teme «OpraHuzauuss W NPHHOUOBL PadoTbl B  MOJIEKYJISIPHO-
OuoJsiormyeckue J1a0OPATOPUM MAHUNYJSINMH ~ OHMOMATEPUAJIOM, BblAeJeHHe W  aHAJIU3
HYKJICMHOBBIX KHCJI0T» ( 4 yac.)
Bonpocsl cemunapa:

1. TIpuHUMOBI MAHUTYJALUHN ¢ 00pa3laMy TKaHEH, KIETOK U Tab0paTOPHBIMHU KUBOTHBIMHU

2. Knaccudukauys moMenieHnii mo CTerneHu YUCTOTHI

3. JlaGoparopHas mocyna ¥ MPUHIUIEL pabOTHI C Hel

4. Cnoco0bl MPUTOTOBJICHUS PACTBOPOB 3aJIaHHOM KOHIIEHTPAIHH (TI0 IIIOTHOCTH PacTBOPa).

5

CrocoObl BBIPAKCHUS KOHLCHTPALlMU paCTBOPOB

3aunstue 5. Metoas! Boiaeaenns JJHK u PHK u3 pazandnbix uctounnkos ( 4 4ac.)

Il1an 3angTus:

I'omorenmzanus Tkanel. JKHIKOCTHBIE METOBI.
TBepnodazusie MeTObI. XaOTPOIHBIE aT€HTHI.
®denon-xmopodopMeHHas dKCTpaknus. Paznenenue oopasnoB Ha (hasbl.

Hepeoca;w:[eHI/Ie HYKJIEMHOBBIX KHUCJIOT C ITIOMOIIBIO U30ITPONNIOBOTO X 9THJIOBOI'O CIIUPTA.

A e

Coocaaurtenu: TUHEHHBINA NOJUAKPUIAMU, TJIMKOTEH, alleTaT HATPUSL.

3ausrtue 6. I'eab-3jexTpodope3 HYKIEUHOBBIX KUCIOT ( 4 yac.)
ILnan 3ansaTHsA:
B Teopus pasgeneHnus MONEKyYJl B JJIEKTPHUECKOM II0JIE.
B AraposHblif 1 TOTHaKpUIAMUTHBINA TeIb.
B Bydepsr mia anexrpodopesa. 3arpyzounsie Oydepbl. Mapkepsl MoneKyaspHBIX Macc. OKkpacka
HYKJICMHOBBIX KHCJIOT JJIsl MX BH3yalu3aluu, 3Tuauym opomu u SYBR Green.
B Amnamu3 pesynbratoB amektpodopesa PHK u JIHK. Ompensmenenuss kaueTcBa BBUICOCHUS

HYKJIEHHOBBIX KHCJIOT C TIOMOIIBIO AIIEKTpOdope3a.

3ansaTue 7. CiekTpo(poTOMEpHUsi HYKJIEHHOBBIX KHCI0T ( 4 1ac.)
Ilnan 3ansTus:
1. OnTnueckad miotHocTh pactBopos JJHK u PHK.
2. 3axoH byrepa—Jlambepra—bepa. Pacuér koHueHTpaum KOHUEHTPALUU HYKIEHHOBBIX KHCIIOT.

3. YcrpoiicTBo criekTpodoTomeTpa, (OTOKOIOPUMETPA U CIIEKTPOMETPA.

3ansrtue 8. Boigeaenue [IHK u3 00pa3uoB TkaHeil nanueHToB ( 4 yac.)
Ilnan 3ansaTHA:
1. Merons! Beaenenus JJHK 13 pa3nudabIX HCTOYHUKOB.

2. ®eHon-xmopodopMHast SKCTPaAKITHSL.



3.

Brigenenue xpomocomuoit JJHK o merony Sambrook and Russell, 2001

3anaTue 9. AHasm3 kadvectBa BbigedeHnoii JHK B araposHom rere u ¢ mnoMomsbio

cnekTpooromerpuu ( 4 yac.)

Ilnan 3ansaTHA:

1.

© N o g~ w DN

Teoperuueckue ocHOBBI aHanu3a kauecTsa BelaeneHHoi JIHK B arapoznom rene
3aBucUMOCTB 3G PeKTHBHOCTH pasaencHus pparmentoB JJHK oT konudecTBa araposbl B refe
Oxpacka JIHK B arapo3nsix rensx.

Bydep mnst HaneceHust 00pa3IoB Ha Telb

Tuns! anextpodopes3HbIbix Oydepos

Amnanu3s kadectBa Beigenennoi JJHK ¢ momormmpio criekTpodoromMeTprn

3akon byrepa—Jlambepra—bepa

Onruueckast II0THOCTD

3anstue 10. Cemunap no reme «Padora ¢ HyKJIeHHOBBIMU KUcJI0TaMmW» ( 4 4ac.)

Bonpocel k cemunapy:

1.

2
3
4.
5

MeToab!I BEIIENEHNAS HYKIIEHHOBBIX KHCIOT

denon-xs10podopMHast IKCTPaKLHS

AHanu3 Ka4ecTBa HYKJIEMHOBBIX KHCJIOT C IIOMOIIBIO TeIb-3JIeKTpodopesa
CriekTpoQoTOMETpHSI HYKJICHHOBBIX KACIOT

3akon byrepa—JlamOepra—bepa. Pacuér KOHIIEHTpAUU KOHIICHTPALUH HYKJICHHOBBIX KACIOT

3ausrue 11. Jluzaiin ren-cnenuduyeckux npaiimepos ( 4 yac.)

Ilnan 3anaTuda:

1.
2.
3.

Omnpenenenue mpaiimepa
Pacuer Temneparypsl oTkura npaiMepa

[posepka npaiimepa in Silico

3ansaTue 12. [IIP ammumpukanus pparmenTa rena uarepeca ( 4 yac.)

I11an 3angTus:

o &~ oD

Teopust monuMepa3HOM LEMHON peaKIuu

[Mon6op ycnosuii TP

Tunst [ILHP ammudukaTopos

Onekrpodopes npoaykros [1LIP B arapoznom rene

Amnanu3 pe3ynsratos [1LP

3ansaTue 13. Boigesenune ¢pparmenTa u3 arapo3Horo reJs ( 4 yac.)

Ilnan 3anaTuda:



1. Hab6ops! qius Beiaenenns JJHK u3 arapo3sHoro wiv momakpuiIaMATHOTO TEs
2. OcobeHHOCTH 3MeKTpOodope3a MpH MOJTOTOBKE 00PA3IIOB IS BBIJCICHUS U3 Teis

3. Knaccuueckue metozs! Beiaenenus JJHK u3 araposnoro rens

3ansaTue 14. CekBeHupoBanne (pparmMeHTa reHa narepeca ( 4 1ac.)
Ilian 3aHATHNA:
1. Teopus cekBenupoBanue mo CaHrepy
Hcnonb3Banne MEYEHHBIX HYKIJICOTHIOB
Ilpobonoodecomosxa 05 cek8eHUPOBAHUS

2

3

4. Peaxnuus ¢ Big Dye (Big Dye Reaction)

5. Owuuctka npoxykTos [1I[P ¢ momomrsio Big Dye XTerminator Purification Kit
6

AHanu3 pe3ynbTaToB PEaKIH CEKBEHUPOBAHUS

3ansaTue 15. AHAIU3 HYKJIEOTHAHBIX MOCJIEI0BATEIBLHOCTEH ¢ MOMOIIBIO MaKeTa mporpamm Vector
NTI u 6a3 nannbix NCBI (4 gac.)

Ilnan 3ansTus:

Pabora ¢ daiinamu B popmare Geen Bank u FASTA

BosmoxxaocTH porpamuoro obecnieuenust Vector NTI

CpaBHEHHE MTOYYSHHBIX MOCIEA0BATEILHOCTEH ¢ Oa3aMu JaHHBIX

P w0 o

[Nonck nmoauMopU3MOB B TIOCIIEAOBATEIBHOCTSIX HHTEpECa

3aunstue 16. Cemunap no teme «Pabora ¢ HyKJIeHHOBLIMU KUCJI0TaMuW» ( 4 yac.)
Bonpocsl k ceMuHapy:
1. Teopus noaumepaszHOi LIENHON peaKun
CocraBnenue npaiiMepos
OcobeHHOCTH AIEeKTpodope3a MpHu MOATOTOBKE 00pa3IioB JUIsl BBIJCICHHS U3 TeIIs

2

3

4. Teopus cexBennpoBanue no Canrepy

5. Ilonck monuMop¢pu3MOB B OTCEKBEHHPOBAHHBIX ITOCIIEI0BATEIBHOCTSIX
6

Pa6ora ¢ daiinamu B popmare Geen Bank u FASTA

3ansaTue 17. PaGora ¢ KyJbTypamMu KJIETOK MJICKONHMTAOIHKX ( 4 4ac.)
IInan 3ansTus:
1. MeTobl KyIbTUBUPOBAHNUS KIETOK U TKaHEM.
2. KynawsTypsl nepBUYHBIE U BTOPUYHBIE, TIOCTOSHHBIE KIIETOYHBIE JTMHHU.
3. bazoBble muTaTEeNbHBIE CPEAbl W IEPBBIC KIETOYHBIE JIMHUU YEJIOBEKAa M MIIEKOIHTAIOIINX,
KynbTypa Hel a.
4. CpIBOPOTOYHOE U OECCHIBOPOTOYHOE KYJIHTHBHPOBAHKE, KAYECTBO CHIBOPOTOK, TECTUPOBAHHE Ha

SHAOTOKCHHBI, POCTOBBIE ()aKTOPHI.



[TpuHIUIBI ycTpoiicTBa W 00OPYIOBAaHHMSA MOMEUICHUH IS KyJIbTUBHPOBAHUS KIIETOK, OOKCHI,
Oakrepunmansie Jamiel, HEPA-¢uneTpanus, namuHapHble mKadbl (CKaMbH), KIacchl
JaMUHApHBIX IIKa(pOB, TOPEIKH, YCTAHOBKH [UIi IOJATOTOBKH BOJBI BBICOKOTO KauyecTBa,
CYX0KapoOBble CTEPUIIM3aLUOHHbBIE MIKa(bl, aBTOKJIABBI, HHKYOATOPbI KIETOK, HHBEPTUPOBAHHBIC

MUKPOCKOIIBI.

3ansaTue 18. MoaekyasapHoe kionnposanue u pekomounHanTHbie JTHK ( 4 yac.)

Ilnan 3angaTHA:

N o g ~ w bhoRE

PexomOunanTHas JJHK.

OHAOHYKJI€a3bl PECTPUKLIUH.

Caiitel pectpuknun. ECORI m BamHI.
Kaptuposanue monexynst JTHK.

[Moaroroska dparmentos JJHK mist kitornpoBanus
Komnerentasie knetku. Tpanchopmarus.

Oco0eHHOCTH TEIIOBOTO LIOKA M 3IEKTPOIOPALIUH

BausTue 19. Tpancdexkuusi KJIeTok Miekonurawumx ( 4 yac.)

Ilnan 3anaTuda:

1
2
3.
4

[TonsTue TpaHchekuy.
Tuns! TpaHCHEIUPYIOIIUX pearacHToB
Hcnonp30BaHue JTUIOCOM U 3JIEKTPOIIOPAITUH

PexomOuHanms 1 BUpYCHBIE CUCTEMBI TPaHCHEKITUH

3aunsrtue 20. Cejiekuus B KyJbType KJIETOK U 0TOOP TPaHC(HOPMHPOBAHHBIX KJIOHOB ( 4 4ac.)

I11an 3angaTus:

© o &~ w D

CenexTuBHBIE MapKephl KJIETOK MJIEKONUTAIOIINX

CocTaB cpen AJs CeNeKInn

[IpaBuna KyJTbTUBUPOBAHHS M pacueT KOHIEHTPALMH aHTUOMOTHKOB
OT10op KIIOHOB 110 MOP(OJIOTHIECKUM IPHUITHAKAM

Wnentuduxanus TpancopMUPOBAHHBIX KIOHOB ¢ roMonisio [P

Ot60p GFP — nonoxxurenbHBIX KIIOHOB

3ausTue 21. [Iporounas uuroduyopumerpus ( 4 yac.)

Ilnan 3anaTusa:



OCHOBHBIE MTOHATUS, YCTPOMCTBO U MPUHIUT pabOThl TPOTOYHOTO TUTOPIyOpUMETPA,
BO3MOXXHOCTH MPHUMEHEHUS METOJa NPOTOYHOW IUTOMETPHM Ui aHajlu3a KJIETOYHBIX
MOIYJIALUN

[IpuroToBieHne KIETOYHBIX CYCIIEH3UH Il IPOTOYHON HUTO(IyOPOMETPHH

Pabora Ha mnportounom wmrodayopumerpe BD ACCURI: xanuOpoBka mnpubopa, cOop u
MIEPBUYHBIN aHATIN3 TaHHBIX.

JetanbHplii aHaIM3 IOJYYEHHBIX AAaHHBIX C HCIOJIB30BAHHEM IMPOIPAMMHOTO OOecreyeHHs
WIinMDI 2.9: moctpoeHre OAHO- M JABYXIapaMETPUYECKUX THUCTOrpamM, audepeHIraus
OIMHOYHBIX KIJIETOK M KJIETOYHBIX AarperaToB, CO3/JaHHE PETHOHOB, TCHTHUPOBAHUE,
CTaTUCTUYECKass 00paboTKa JaHHBIX.

Wutepnperanusi MONYYSHHBIX PE3YJIbTATOB: aHAM3 paclpelesieHHs] KIETOK MO pa3MepHO-
MOP(OJOTHYECKAM TTapaMeTpaM (Ha OCHOBE aHaJIHM3a MapaMeTPOB CBETOPACCESHUS) U MO ¢azaM

KJIETOYHOTO IIMKIIA (Ha OCHOBE aHaln3a (hIyOpeCceHIINY HOTUAa TIPOTTUINS).

3ansatue 22. Cemumnap no teme «PaGora ¢ TpaHCPUUUPOBAHHBIMH KYJbTYPAMM KJIETOK

MJIEKOITUTAOLIMX)
(4 4gac.)
Bonpocel k cemunapy:
1. Merons! TpaHcheKuIun
2. CeleKTUBHBIC MAPKEPHI KJIETOK MIICKOMUTAIOIINX U CEJICKTHBHBIC CPEJIbI
3. PexomOuHanus u BUpyCHbIE CHCTEMBI TPAHCHEKIHN
4. Meronbl KyJIbTUBUPOBAaHUS KIIETOK U TKaHEH
5. IlpaBuia KynbTHBHPOBAHHS U pacueT KOHIICHTPAIIMYA aHTHOMOTHUKOB
6. [lpuHimsl ycrpoiicTBa 1 000py0BaHMS TOMEIICHHUH ISl KYJIBTHBUPOBAHHUS KIETOK
7. OCHOBHBIE MOHSATHS, YCTPOHUCTBO U MPUHIIUI pabOTHI IPOTOYHOTO TUTOIIyOpUMETPA



I1l. YYEBHO-METO/JAYECKOE OBECIIEUEHUE CAMOCTOATEJBbHOM
PABOTBI OBYYAIOIIIUXCHA

Y4eOHO-METOIUYECKOEe OO0CCIICUeHHUE CaMOCTOSTCIIBHON pPabOThl  OOYYAIOIIUXCS 10
JUCIUIUINHE «MenuIuHcKas OMOTEXHOJOTHsI» IpecTaBieHo B [IpuioxeHun 1 ¥ BKIIIOYAET B
cebs:

e IuTaH-TpadUK BBITOJHEHUS CAMOCTOSTCIIBHON pa0OThl MO JUCIMILIAHE, B TOM YHCIIE
MpUMEPHBIE HOPMBI BPEMEHU Ha BBLIIIOJIHEHHE 10 KAXXIOMY 3aJaHUIO;

[ ] XapaKTepI/ICTI/IKa 3a,HaHI/II71 JUIA CaMOCTOHTCJ'IbHOf/'I pa6OTbI CTyI[CHTOB U MCTOAUYCCKHC
peKOMeHI[aI_[I/II/I 110 UX BBIITIOJIHCHUIO,

e TpeOOBaHMS K MPECTABICHUIO U 0(POPMIICHHUIO PE3yIbTATOB CAMOCTOSTEIIBHON PaOOTHI;

® KPpUTCPUH OLUCHKHU BLIIIOJIHCHHUA CaMOCTOSITEIbHOM pa6OTBI.



IV. KOHTPOJIb TOCTUKEHUS IEJEN KYPCA

Ne KouTponupyemslie O1eHOYHBIE CPEICTBA - HANMCHOBAHHE
/0 | MOZymnH/ pa3mensl / TEMbI Konp! u 3tanst "
N TEKYIIUH POMEXYTOYHAsI
JVCIUTITHHBI (hopMHpOBaHUS KOMIIETEHINH
KOHTPOJIb aTTecTalys
1 Paznen I. ITpunnumne! OIIK-9 3HaeT, yMeer, Kontponsnoe 3ayer/aK3aMeH
MOJIEKYJISIPHOTO IK-12 BIIazieeT TECTUPOBaHME, Bomnpocsr -1-38
KJIOHUPOBAHUSL. [1K-4 Hoxman
[MonumepasHas nienHas IK-5 ompoc
peakuus I1K-6
Paszpen I1. Ilpunnunst
MOJIEKYJIIPHOTO

KOHCTPYHPOBAHHA U
KIIOHUPOBAHHSA C
MIpUMEHECHUEM
MUKPOOPTaHU3MOB U
BEKTOPHBIX CHCTEM
Paznen III. Co3nanue u
HCTONIb30BaHNE
TEHETHUYECKUX
KOHCTPYKLMM 7151
TpPaHCTEeHE3a B KIETKAX
MJICKOTTUTAFOIITHX.
TpancreHHsle
JKIBOTHEIE.
[lepcniekTUBBI FeHHOM
Tepanun

Pazgen IV. Pa3pabotka
U CO3/IaHHE
TEHETHUYECKUX
KOHCTPYKLIUH
6nodapMaleBTHIECKOT0
Ha3HAYCHUS

Pasnen V. Ananus
TCHETUICCKU
00yCIIOBIICHHBIX
MIATOJIOT Ui, MOHOT€HHBIX
1 MYJTBTH(DAKTOPHBIX
3aboseBaHui

Pazpen VI. Ot
TEHEeTHUYECKOTO aHaln3a
K TeHOMHOM MeJIUIUHE:
TEXHOJIOTUHU
MIOJIHOTEHOMHOT'O
CKpPUHHHTA aCCOIHAIINI
C MaToJIoruei

KOH’I‘pOJ’ILHLIC U METOAUYCCKUE MAaTCpHaJibl, a TAKXKC KPUTCPHUU 1 IMOKA3ATCJIH, HGO6XOL[I/IMI>IC JJIA OCHKHU 3HaHHﬁ,
yMGHHﬁ, HAaBBIKOB UM  XapaKTCPU3YIOLIHUE OTallbl (1)0pMI/Ip0BaHI/I${ KOMHCTCHHI/II\/‘I B Oponecce OCBOCHUA

00pa3oBaTenbHOM NporpaMMBbI IpeicTaBiIeHs! B [Ipunosxennn 2.



|. CIIACOK YYEBHOM JIUTEPATYPHI U THOOPMAIIMOHHO-
METOANMYECKOE OBECIHHEYHEHUE JJUCHHUIIJINHbI

OcHoBHas JuTepaTypa

1. benmxamun Jlptomn I'enbr / mep. ¢ anrn. M. A. Kodmamm, H. 10. Ycman, M. A.
Typ4nHUHOBOM.

Mocksa: BUHOM. JlaGopatopus 3nanuii, 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:668068&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:21314&theme=FEFU

10.

11.

Ilepedyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « AHTEepHeT»

Wuctpyment JUIst MIPOBEPKH npaiMepoB in silico

http://insilico.ehu.es/PCR/Amplify.php

basa maHHBIX I MOMCKa OJHOHYKJIEOTHIHBIX 3aMeH http://compbio.cs.queensu.ca/F-

SNP/

Wuctpyment 1 nepeBoaa nocnenosarenbHoctu JJHK B peBepc-kommiemeHTapHyo

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

http://rosalind.info/problems/locations/ - pecypc aist caMOCTOSITEIbHOTO U3YYCHHUS

ouounndopmaruku Rosalind.

http://www.ncbi.nlm.nih.gov/ - caiit Harnonansraoro IenTpa OHOTEXHOIOrHYECKON HH(DOpMAIHH

NCBI, 6a3a manubix I'eHHBIN OaHK.

http://blast.ncbi.nim.nih.gov/Blast.cgi - BLAST: Basic Local Alignment Search Tool, onnaiin-

mporpamMmma Ijisd BbIpaBHHUBAaHUA HOCHGHOB&CHLHOCTeﬁ OHOJIOTHYECKUX MaKpOMOJICKYJI

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

OuOIUTEeKAPh.

http://www.ebi.ac.uk - caiir EBporeiickoro nHCTUTYTa OMOUH(POPMATHKH

http://www.scopus.com — 6ubimorpaduyeckas 0a3a TaHHBIX U UHICKC UTUPOBaHUS SCOPUS

http://thomsonreuters.com/thomson-reuters-web-of-science/ 6ubnuorpaduyeckas 6a3a TaHHBIX U

unaekc nuruposanus Web of Sicence

http://www.molbiol.ru — pycckos3bIuHbIil HHPOPMAIIMOHHBINA CAUT U HOPYM IO MOJCKYIISIPHOM

OMOJIOTUH


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

Ilepeuenb uHGOPMAITMOHHBIX TEXHOJIOTHH
U MPOrPaMMHOI0 o0ecreYeHust

IIporpamma VECTOR NTI https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-

nti-software.html

I[Ipu ocyuiecTBIeHNH 00pa30BaTENBLHOIO TMPOIECCa CTYACHTHI  HCIOJB3YIOT —MPOTPAMMHOE
obecnieuenne: Microsoft Office (Excel, PowerPoint, Word u ap.), snekTpoHHbIe pecypchl caiita JIBOY,
Bkmouast Ob6C JIBOY.
bubnuorpaduyeckas 0a3a JaHHBIX M HHACKC HUTHPOBaHHMS SCOPUS, OuOnuorpaduueckas 0a3a JaHHBIX U
unnekc muruposanns Web of Science, monckoBas crucrema, reHnbIi 6aHk u maker onaiH-mporpamm NCBI,
HaydHas OJieKTpoHHass Oubiamoreka eLIBRARY, snekTpoHHO-OMOMHOTEYHAs cucTema S Znanium?”,
BIIEKTpOHHAs OuomoTeuHas cuctema IPRbooks, nndopmarmonnas cucrema "EJJMHOE OKHO" noctyna x
00pa3oBaTeIbHBIM pPeCcypcaM JIOCTYI K 3JICKTPOHHOMY 3aKa3y KHHT B Oubimoreke [IBOY.

[Mporpammuoe obecnieuenue Vector NTI myis ananu3a mia3mMu U IPYTUX TeHETHYECKHX BEKTOPOB.

http://blast.ncbi.nlm.nih.gov/Blast.cgi - BLAST: Basic Local Alignment Search Tool, nporpammuoe
obecrieyeHue I BBIPABHUBAHHS TIOCIIEJ0BACIIEHOCTEH OHOIOTHIECKUX MAKPOMOJIEKYJIT

MEGA — nporpaMMHBIi MakeT i (UIOTCHETHUECKOTO aHaIN3a U BBIPABHUBAHUS IMOCIIEI0BATENbOCTEH
OHOMOJIEKYIT

http://www.idtdna.com/calc/analyzer - nmporpammuoe obecrniedeHue Ui aHajdu3a KOPOTKUX HYKJICOTHUIHBIX

MOCJIEIOBAaTENBHOCTEN U NpaliMpOB


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
http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.idtdna.com/calc/analyzer

VI.METOAUYECKHE YKA3AHUS 1O OCBOEHUIO IUCIIUAIIJIMHBI

Kypc cTpykTypupoBaH MO XpOHOJOTHYECKOMY, TEMAaTHYECKOMY U CpPaBHHUTEIHHO-
TUIIOJIOTUYECKOMY IPUHLIMIIAM, YTO TIIO3BOJISIET, C OJHOM CTOPOHBI, CHUCTEMATHU3UPOBATH
yueOHBId MaTepuana, ¢ Jpyrod — MOAYEPKUBAET CBA3b C JIPYTUMH JIUCHUIUIMHAMU
TYMaHUTapPHOTO U CHEHMAIbHOTO LUKIIA.

B mporecce nzyueHus: MmarepranoB y4eOHOTO Kypca mpeaiararoTcs cleayromue GopMel
paboT: YTeHue JEKIUH, MPAaKTUIECKUE 3aHATHS, KOHTPOJIbHbBIE PabOTHI.

Jlexyuonnvle 3ausamus OPUSHTUPOBAHBI HA OCBEIICHHE BBOJHBIX TEM B KaXJblil pazien
Kypca ¥ IpU3BaHbl OPUEHTUPOBATH CTYJCHTOB B MpEAJIaraeMoOM MaTepuale, 3aJ10)KUTh HaydHbIe
¥ METOJIOJIOTUYECKUE OCHOBBI JUIS JabHEHIIIEH caMOCTOATENbHOM paboThl CTYICHTOB.

Ilpakxmuueckue 3ansamus aKUEHTHPOBAHBI HA HanOoJee MPUHIMIUAIBHBIX U TPOOIEMHBIX
Bonpocax  ¢miocopuu W TpU3BAHBl  CTUMYJIHUPOBATh  BBIPAOOTKY  COOCTBEHHOI
MHUPOBO33PEHYECKON MO3UIIUHU IO JAHHBIM TEMaM.

B pabore co crymeHTaMH HCIONB3YIOTCS Pa3HOOOpA3HBIE CPelNCTBa, (POPMBI U METOIBI
o0ydenus (MHGOPMAITMOHHO-Pa3BUBAIOIIIHE, TPOOJIEMHO-TIONCKOBEIC).

Oco0o0 3HauumMol A 1po(ecCHOHANBHOM  MOATOTOBKH  CTYIEHTOB  SIBJISIETCS
camocmosmenvHas paboma 1o Kypcy. B xozne 3Toit paboThl CTyIeHTHl OTOUPAIOT HEOOXOIUMBIN
MaTepuai IO HM3y4YaeMOMY BONpPOCY U aHanu3upyloT ero. CamocrosrenbHass padoTa cC
JUTEpPaTypol BKIIOYAET B ceOs Takhe MPUEMbl KaK COCTaBJICHUE IJIaHA, TE3UCOB, KOHCIIEKTOB,
AHHOTUPOBAaHME MCTOYHHUKOB, HamucaHue pedepatoB. B pamkax yueOHOro Kypca
NOJpa3yMeBaeTCsl  COCTaBJICHHWE  TEMAaTHYEeCKUX  JOKJIAJ0B,  KOTOpbIe  IpPOBEpAETCs
npernoaaBaresieM, 00CyXAaeTcs CO CTYAEHTaMU U YYUTBIBAETCS IIPU UTOTOBOM KOHTPOJIE 3HAHUI
0 KypcCy.

CryneHToB HEOOXOJMMO IO3HAKOMUTh C OCHOBHBIMH HMCTOYHMKaMH, 0€3 KOTOpPBIX
HEBO3MOXXHO TIOJHOLICHHOE IOHMMaHue NpoOieMaTHKu Kypca. [loaToMy 3TM HMCTOYHHKH
PEKOMEHIOBaHBI CTYICHTaM IS JJOMAIITHETO H3y4YeHUS U BKIIIOUEHBI B IIPOTPaMMYy.

OcBoeHHe Kypca JOJDKHO CIIOCOOCTBOBATh DPA3BUTHUIO HAaBBIKOB OOOCHOBAaHHBIX H
CaMOCTOSITENIbHBIX OLICHOK (pakToB M KoHUeniwmil. [loaToMy Bo Bcex dopmax KOHTPOIIS 3HAHHM,
0COOEHHO NpH cAaye 3a4eTa, BHUMaHHUE JI0JDKHO OBbITh 00pallleHO Ha MoHMMaHue (uiocodcekoit

Hp06HeMaTI/IKI/I, Ha YMCHHUEC KPUTUUYCCKU HUCIIOJIB30BATh €€ PE3YJIbTAThl U BBIBOJbI.

Vil. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHBbI

OcBoenne MUCIUIUIHB «MeauIMHCKass OMOTEXHOJIOTHS» TPEIoaraeT NCIoIb30BaHUE

CIIEYIOIIET0 MaTepHallbHO-TEXHUYECKOro olecriedeHus: MynbTUMETUHHONW ayauTOpuH,



OCHAIIEHHOW IIMPOKOMOJIOCHBIM JIOCTYIIOM B ceThb MHTepHeT. KommbrorepHoro kiacca. Bcee
KOMITBIOTEPBI IMOJKIIIOUEHBI K KOPIOPAaTUBHOM KoMIbroTepHOU cetr JIBDY u Haxonpdrcs B
€IMHOM JIOMEHE.

JIns BBITIOJTHEHUSI CaMOCTOSATEIBLHON palOThl CTYINEHTHI B KWIBIX Kopriycax [[BDY

o6ecnieuensr Wi-Fi.
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-rpad UK BBHITIOTHEHUS CAMOCTOSTEILHON pabOoThI MO AUCIHUITIIHHE:

Ne Jarta/cpoknu Bun camocTosiTenbHOIM Tpumeprie
R paGoTHI HOPMBI BpeMeHH Ha | DopMa KOHTPOJIs
BBINOJIHEHHE
5 cemecTp
1-10 vepens PaboTta ¢ KoHCTIEKTOM, 3 Pedepat unu
U3y4eHHE JINTEPATYPHI 1O TIpe3eHTalHs,
JVCIUIUIAHE, TIOATOTOBKA K KOHTpPOJILHOE
1 NPaKTHIECKOMY 3aHSATHIO, TECTUPOBaHHE
HOATOTOBKA K KOHTPOJIBLHOMY
TECTUPOBAHMIO, HAIIMCAHUE
JIOKJIAJIOB, PELICHUE TECTOB
11-18 wepens Pabora ¢ koHCTIEKTOM, 6 Pedepar,
U3y4eHHE JINTEPATYPHI 1O KOHTpPOJILHOE
JVCIUIUIAHE, TIOATOTOBKA K TECTHPOBAHNE
2 MPaKTUIECKOMY 3aHSTHIO,
HOATOTOBKA K KOHTPOJIBLHOMY
TECTUPOBAHHMIO , TOATOTOBKA
JIOKJIAJIOB, PELICHUE TECTOB
3 | ceccus IToarororka K 3a4ety 3 3auer
6 cemecTp
1-10 menens Pabora c koHCTIEKTOM, 3 Pedepat nummn
HA3y4YEHHUE JINTEPATYPHI 110 TIpe3CHTAallHs,
JTUCHUIUIMHE, IOJTOTOBKA K KOHTPOJIBHOE
1 HNPaKTHIECKOMY 3aHATHIO, TECTHPOBAHNE
HOATOTOBKA K KOHTPOJIBHOMY
TECTUPOBAHUIO, HAITMCAHUC
JIOKJIAJI0B, PEIICHHE TECTOB
11-18 nepens Pabora ¢ koHCTIEKTOM, 6 Pedepar,
H3Y4YEHUE JINTEPATYPHI 11O KOHTPOJIBHOE
JUCHUIIIINHEC, ITIOATIOTOBKA K TCCTUPOBAHUC
2 NPaKTHIECKOMY 3aHSATHIO,
HOATOTOBKA K KOHTPOJIBHOMY
TECTHPOBAHHUIO , TIOATOTOBKA
JIOKJIAJIOB, PEIICHHE TECTOB
3 | ceccus [ToaroToBKa K 9K3aMeHY 3 DKk3aMeH

CamocrosiTenpHass paboTa CTYIEHTOB COCTOMT M3 IOATOTOBKM K NPAKTHYECKHM 3aHITHSM,
palboThl Ha/J PEKOMEHJOBAHHON JUTEPAaTypOd, HANMCAHUS JOKJIAJOB TI0 TEME CEMHUHApPCKOI'O 3aHSTHS,
MOJTrOTOBKY MPE3CHTALNH.

[IpenonaBarens npemiaraeT KaXxAOMy CTYACHTY WHAMBUAyalbHble W AuddepeHunpoBaHHbIC
3agaHusa. HekoTopele M3 HUX MOTYT OCYLIECTBIATHCSA B Ipylne (HampuMep, MOATOTOBKA AOKIaga U
NPE3EHTALUH 110 OAHOM TeME MOTYT /I€aTh HECKOJIBKO CTYJICHTOB C Pa3/ielIeHUeM CBOUX 00S3aHHOCTEH —

OIWH rOTOBUT HAYYHO-TCOPCTUYCCKYIO YaCTh, a BTOpOﬁ MMPOBOJUT aHAJIN3 HpaKTI/IKI/I).

CamocTrosiTenpHas padoTa MOXKET OCYLIECTBIATHCS WHANBUAYAIBHO MM TPYIIIAMH CTYIECHTOB B
3aBHCUMOCTH OT LIeJI, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSITENIbHOM paOOThI, YPOBHS CIIOKHOCTH U
YPOBHSI YMEHUH CTyJIEHTOB.

KoHTponb pe3ynbTaToB CcaMoOCTOSTENbHOM paOOThl CTYACHTOB JOJDKEH OCYIIECTBISITHCS B

npeaciax BpPEMCHU, OTBCACHHOI'O Ha 00s13aTeNbHbIE y‘l€6HBI€ 3aHATHA W  BHCAYAUTOPHYIO



CaMOCTOSITETIbHYIO Pa0OTy CTYACHTOB IO JHCIUILIMHE, MOXET MPOXOJUTh B MUCEMEHHOM, YCTHOW HIIH

CMEINIaHHOH popme.

3ana}mﬂ AJIA CAMOCTOATEJIBbHOIO BBINMOJITHCHUSA

1. Hammcanme pedepara mo Teme, NPEIOKEHHOH MperojaBaTeeM HIH CaMOCTOSTEIHHO

BbIOpaHHOW CTYJEHTOM U COIVIACOBAHHOM C IPEIO/IaBATEIIEM.

2. HOI[I"OTOBK& npe3eHTauI/n71 C UCITIOJIb30BaHHEM MyanHMeﬂHﬁHOFO O60py,£[0BaHI/I$I.

MeToan4yeckne yKa3aHMIO K BbINOJHEHUIO pedepaTta

Henn u 3agaun pedepara

Pedepar (ot nar. refero — poxnanpiBato, cOOOIIAK0) MPEICTABISIET COOOM KpaTKoe

U3JIO)KEHUE MPOOJIEMbl MPAKTUYECKOTO WM TEOPETUYECKOro Xapakrepa ¢ (HOpMyIHpPOBKOI

OIIPCACIICHHBIX BBIBOAOB IIO paCCManHBaeMOﬁ TEMC. I/136paHHa;1 CTYACHTOM npo6neMa

HN3YYaCTCd U aHAJIM3UPYCETCA HAa OCHOBC OJHOI'O WJIM HCCKOJBLKUX HCTOYHUKOB. B otmmuune ot

KypCOBOH pabOTHI, MPEICTABIISIONICH COO0H KOMIUIEKCHOE HCCieoBaHue MpoOiIeMbl, pedepat

HaIIpaBJICH HA aHAJIN3 OJIHOM MJIM HECKOJIbKUX HAay4HBIX pa60T.

L]enamu nanvcanus pedepara SIBISIOTCS:

® Da3BUTHE Y CTYJCHTOB HABBIKOB IOMCKA AaKTYaJIbHBIX IMPOOJIEM COBPEMEHHOI'O
3aKOHOJATEIIbCTBA;

® Dpa3BUTHE HABBIKOB KPATKOIO M3JI0’KEHHS MaTepHalla ¢ BBIACICHUEM JIUIIb CaMBbIX
CYLIECTBEHHBIX MOMEHTOB, HEOOXOIMMBIX JJIsl PACKPBITUSI CYTU MTPOOJIEMBI;

® Da3BUTHE HABBIKOB aHalM3a HW3YYEHHOro MaTepuasa U (OpMYIHPOBAHUS
COOCTBEHHBIX BBIBOJIOB IO BHIOPAaHHOMY BOIIPOCY B MUCHbMEHHOMN (hopMe, HayUHBIM,

I'paMOTHBIM A3BIKOM.

3aoauamu HanucaHus pedepara sBISAIOTCS:

HAyYUTh CTYJCHTa MaKCHUMallbHO BEPHO MepeaaTh MHEHHsI aBTOPOB, Ha OCHOBE paboT
KOTOPBIX CTYJEHT MUIIET CBOM pedepar;

HAy4YUTh CTYJEHTa TPAMOTHO H3JIaraTh CBOIO MO3MIMIO IO aHAIU3UpyeMoil B pedepare
npobieme;

MOArOTOBUTh CTYJEHTAa K JaJbHEMIIEMY YyYaCTHI0 B HAayYHO — IPAKTHYECKHUX
KOH(pEepeHIMsIX, CEMUHApaX U KOHKYpPCaX;

MIOMOYb CTYAEHTY ONMPEAECIUTHCA C MHTEPECYIOMIEN €ro TeMo, JadbHEWIlIee pacKphITUE
KOTOPOM BO3MOXHO OCYIIECTBUTH MPH HAMMMCAHUHU KYPCOBOW PaOOTHI MM AUILIIOMA,
VSICHUTD 7151 CEOS ¥ U3JI0KUTH MPUYHUHBI CBOETO COTTIACcHs (HECOTTIacHs) ¢ MHEHHUEM TOTO

WJIM MTHOTO aBTOpa IO JIaHHOW TTpolieme.



OcHoBHbIE TPeOOBAHMS K COlePKaHUIO pedpepaTa

CTyneHT JOJKEH HMCIOJIb30BaTh TOJIBKO T€ MaTepualibl (HaydHbIe CTaTbhbH, MOHOTpaduu,
nocoOust), KOTOpble MMEIOT MpsIMOE OTHOIIEHHEe K u30panHoW uM Teme. He nmomyckarorcs
OTCTPAaHEHHbIE PACCYXKACHUS, HE CBA3aHHbIE C aHanu3upyemol mnpobinemoi. CozepikaHue
pedepara 1OMKHO OBITh KOHKPETHBIM, MCCIIEJOBAThCS JOJDKHA TOJIBKO OJHA Hpodiema
(ormyckaeTcsi HECKOJIBKO, TOJBKO €CITM OHU B3aUMOCBsi3aHbl). CTylEHTY HEOOXOAWMO CTPOTO
IPUIEP)KUBATHCS JIOTUKM W3JI0KEHUS (HA4aThb C ONpEACNICHUS U aHalu3a MOHATUH, NEpPEenTH K
IIOCTAaHOBKE MPOOJIEeMbl, MPOAHAIU3UPOBATE MYTH €€ PELIeHHUs M CAelaTh COOTBETCTBYIOIIME
BbIBO/IbI). Pedepar noykeH 3akaHYMBaThCs BBIBEJCHUEM BBIBOJIOB 110 TEME.

[To cBoelt cmpyxkmype pedepaTt COCTOUT U3:

1. TutynpHOrO NUCTA;
2.BBenenus, rie ctyieHT GpopMynupyer npodiaemy, MoAIeKallyo aHaau3y U UCCIEeIOBAHUIO;
3.OCHOBHOTO TEKCTa, B KOTOPOM IOCJIE0BATEIBHO pacKpbiBaeTcsl u30paHHas TeMa. B otnuune
OT KypCOBOH pa0OTHI, OCHOBHOM TEKCT pedepara mpeanoiaraet pasaeieHue Ha 2-3 maparpada
06e3 BbmeneHuss raB. llpu  HeoOXomuMoOcTH TeKCT pedepara MOXKET JIOTOTHATHCS
WITIOCTpALMSMHU, Ta0IULIaMu, TpaduKaMu, HO UMH He clleiyeT "meperpyxarb’ TeKCT;
4.3axmnroueHus, re CTy1eHT (pOpMyJIUpYeT BBIBOJIbI, C/I€IaHHbIE HA OCHOBE OCHOBHOTI'O TEKCTA.
5.Cnucka UCIoNIb30BaHHOM JIUTEpaTyphl. B 1aHHOM crycKe Ha3bIBAIOTCS KaK T€ UCTOYHMKH, Ha
KOTOPBIE CCBIJIAETCS CTYACHT IMPH MOJATOTOBKE pedepara, TaK U UHBIE, KOTOPHIE OBLIM W3Yy4EHBI
UM IIpH [IOATOTOBKE pedepara.
O6mwem pedepara coctaBnser 10-15 cTpaHuIl MAaIIMHONKUCHOTO TEKCTA, HO B JIOOOM ciiydae He
JOJKeH TpeBblath 15 crpanun. Muatepsan — 1,5, pasmep mpudra — 14, nons: geBoe — 3cwm,
npaBoe — 1,5 cM, BepxHee u HuxkHee — 1,5cm. CTpaHUIBl AOKHBI OBITH MPOHYMEPOBAHHBI.
AG3a1HbIi OTCTYI OT Havaia CTPOKH paBeH 1,25 cm.

Hopsinok cnayu pedpepara u ero oueHkKa

Pedeparsl mumryTcss cTyneHTamMH B TEUYEHHE CEMECTpa B CpPOKHM, YCTaHABIMBacMble
npenojaBaTeyieM M0 KOHKPETHON TUCIUIUIMHE, JOKJIa/IbIBAaeTCsl CTYJIEHTOM U BBIHOCUTCS Ha
oOcyxnenue. [leyaTHbIi BapuaHT cAaeTCs MPENOAABATENI0, BEAYIIEMY TUCIUILUIMHY.

ITo pe3ynbraTam IPOBEPKH CTYAEHTY BBICTABIISETCS ONPEAEICHHOE KOJIUYECTBO OalIOB,
KOTOpPO€ BXOAMT B OOIIee KOJUYECTBO OAJIJIOB CTYy/AE€HTa, HAOpAaHHBIX MM B T€UEHHE CEMECTpa.
[Tpu onenke pedepara YUUTHIBAIOTCS COOTBETCTBUE COJIEP)KaHUS BBHIODAHHOM TeMe, YEeTKOCTh
CTPYKTYpPbI pabOThl, yMEHHE paboTaTh C HAY4YHOH JIMTEpaTypol, yMEHHE CTaBUTh MpobiemMy U
aHaTM3UpOBaTh €€, yMEHUE JIOTUYECKH  MBICIUTh, BIAJCHHE  MNPOopECCHOHATHLHON

TEPMHHOJIOTHEHN, FPaMOTHOCTh O(POPMIIEHUS.



Tembl pedepaToB U npe3eHTaLH

[TonydyeHre MOHOKIIOHANIBHBIX aHTUTEN
[Tonydenne peKOMOMHAHTHBIX BaKIIUH
buortexHonoruueckoe noiaydeHrue aHTHOMOTUKOB
MonekynsapHOe KIOHUPOBaHUE
['enHast unxeHepusi pacTeHUM
[TpuMeHeHHe TOMOJIOTHYHOM PEKOMOMHAIINN B OMOTEXHOIOTHH
beskoBas umkenepus in Vivo
TpaHCreHHbIE KUBOTHBIE
ITnomosas mymka Drosophila melanogaster, kak moaensHas cuctema
. Bakrepus Escherichia coli, kak mozenbpHas cuctema
. Jpoxoku Saccharomyces cerevisae, kak MoJie/IbHast CHCTEMa
. Hematona Caenorhabditis elegans, kak moienbHas cucrema
. Pe16a Danio rerio, xak MoeapHas cucreMa
. Mbiie Mus musculus u kpeica Rattus norvegicus, kak MoienbHas cucrema
. BUpyCBI )KUBOTHBIX, KAK HHCTPYMEHTbHI OMOTEXHOJIOTUHU
. MeToapl CeKBEHUPOBAHUS HYKJICMHOBBIX KHCIIOT
. Pu6o3umsl 1 PHK-anTameps! 1 ux npuMeHeHne B OMOTEXHOJIOTHH
. I[lpumeHeHne aHTUTEN B OMOTEXHOJIOTUN
. Ilna3muapr 6akTepuil 1 UX MPUMEHEHUE B KAU€CTBE BEKTOPOB
. MeTonpl cTepuiin3aiuu J1abopaTtopHOM MOCyabl U TPUOOPOB
. Crioco0Osl monryueHus: peKOMOMHAHTHBIX OEJIKOB
. KyJIbTyphI KJIETOK MJICKOITUTAIOIIUX
. ITaMMBbl KUIIIEYHOH MAJIOUKH MPUMEHSIEMbIE B OMOTEXHOJIOTHYECKUX MPOEKTaX
. OcobeHHOCTH IKCTIPEcCuU peKOMOMHAHTHBIX OEJIKOB B KJIETKAX 3YKapuoOT
. JAposxxKeBbI€ IKCIIPECCUOHHBIE BEKTOPBI
. Turmbl IPOMOTOPOB B AKCIIPECCUOHHBIX BEKTOPAX
. HanpaBneHHbIN MyTareHe3 U reHHas HHXeHepHs 0eIKoB
. @aroBbIi AUCILUIEH
29. PubocoMHbIit tucruiei
30. [TomryueHne peKOMOMHAHTHBIX OEITKOB MPH MTOMOIIHN YYKAPUOTHYECKIX CHCTEM

CoNoA~WNE
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Kpurepun onenkn pedepara

W3noxeHHoe NMOHMMaHUE pedepaTa Kak IEJIOCTHOTO aBTOPCKOTO TEKCTa OIpeJeNseT
KpUTCPpUHU €ro OLCHKU: HOBU3HA TCKCTA, 000CHOBAaHHOCTD BI)I60pa HCTOYHHKA;,; CTCIICHb
PACKpBITHS CYIIIHOCTH BOIIPOCa; COONIOACHUS TpeOOBaHUN K 0()OPMIICHHIO.

HoBuzHa Tekcra: a) akTyalbHOCTh TEMbl HCCIEAOBaHHUA, O) HOBHU3HA U
CaMOCTOSITENIbHOCTh B TIOCTAHOBKE IMpOOJieMbl, (HhOpMYyIHUpOBaHHE HOBOTO AaCIEKTa M3BECTHOM
npoOsieMbl B YCTAaHOBJIEHMM HOBBIX CBA3€H  (MEXKIPEIMETHBIX, BHYTPHUIIPEIMETHBIX,
WHTETPAIIMOHHBIX); B) YMEHHE paboTaTh C WCCIECIOBAHUSIMH, KPUTHYECKON JIHTEpaTypoH,
CHUCTEMaTH3UpOBaTh M CTPYKTYpUPOBaTb MaTepHual; TI') SIBIEHHOCTh aBTOPCKOW IO3UIMH,
CaMOCTOSITENIbHOCTh OLIEHOK M CYXKICHUHU; ) CTHIIEBOE €IMHCTBO TEKCTA, €AUHCTBO KAHPOBBIX

4epT.



CreneHb pacKphITHS CYIIHOCTH BOIIPOCA: a) COOTBETCTBUE IUIaHa Teme pedepara; 0)
COOTBETCTBHUE COJCPkKAHUA TeME U IJIaHy pedepara; B) NOJHOTA U TITyOMHA 3HAHUIA 110 TEME; T)
000CHOBAaHHOCTh CIIOCOOOB M METOJOB PabOTHI C MAaTEpUAIOM; €) YMEHHEe 0000IIaTh, neiaTh
BBIBO/IbI, COTIOCTABIISITh PA3IMYHbIC TOYKU 3PEHHUSI [10 OJJHOMY BOIIpocy (mpodieme).

O60CHOBaHHOCTh BbIOOpPa HCTOYHUKOB: a) OLIEHKA HCIIOJIb30BAHHON JIUTEPATYpHhI:
IpUBJICUEHBl JIU HanOoJee M3BECTHBIE PAa0OTHI MO TEME MCCIENOBaHUS (B T.Y. KypHAJIbHBIC
nyOJIMKAIUK TTOCJICAHUX JIET, TIOCIETHIE CTATUCTHUECKUE TaHHbIE, CBOJKHU, CIIPABKH H T.JI.).

Cobmronenue TpeboBaHui K 0pOpMIICHHUIO: a) HACKOJIBKO BEPHO O(POPMIICHBI CCHUIKH HA
UCIIONIB3YEMYIO JIUTEPATypy, CIHCOK JIUTEpaTypbl; O) OIEHKAa TI'PaMOTHOCTH M KYJIbTYpbI
u3NokeHuss (B T.4. opdorpaduueckod, MTyHKTYyallUOHHOW, CTHUJIMCTUYECKOW KYJIbTYpPHI),
BJIQJICHUE TEPMUHOJIOTHEN; B) COOIOICHHE TpeOOBaHMid K 00bEéMY pedepara.

PenienzeHt momxkeH 4eTko chOpMyIHpPOBATh 3aMEYaHHE M BOIPOCHI, JKEIATeNbHO CO
CCBUIKaMU Ha paboTy (MOXHO Ha KOHKpPETHBIE CTpPAaHUIBI PAa0OTHI), HA HUCCIECJOBAHHUS U
(daxTHUecKue TaHHbIE, KOTOPBIE HE YUET aBTOP.

PenieHzeHT MOXKeT Takke ykas3aTb: oOpalaics Ju OpAMHATOP K TeMe paHee (pedeparTsl,
MUCbMEHHBIE paObOThI, TBOPUECKUE PAOOTHI, OIMMITMAIHBIE pAaOOTHI U TIP.) U €CTh JIU KaKue-Inbo
IpeBapUTeNbHbIE PE3yJIbTaThl; KaK BBITYCKHUK BEN paboTy (IUIaH, MPOMEKYTOUYHBIE STaIlbl,
KOHCYJIbTAIHsI, 10pa0d0TKa U IepepaboTKa HATMCAHHOTO WJIM OTCYTCTBHE YETKOTO IUIaHA, OTKa3
OT PEKOMEHIAIINI PYKOBOJIUTEIIS).

Crynent npenctanisieT pedepar Ha PELEeH3UI0 He MO3/IHee YeM 3a HEIENI0 10 3allUThI.
Penien3eHToM sBIseTcs HaydHbIM pyKoBoAUTENdb. ONBIT MOKa3bIBa€T, YTO II€€CO00Pa3HO
03HAKOMUTb OpJIMHATOpa C PELEH3Uel 32 HECKOJBKO JHEN 10 3auThl. ONNOHEHTOB Ha3HAuYaeT
IpernoiaBaTesb U3 Yhciia OpAUHATOPOB. JIJIi YCTHOTO BBICTYIUICHHUS OPJUHATOPY TOCTATOYHO
10-20 MuHyT (IpUMEPHO CTOJIBKO BPEMEHU OTBEYAET 10 OMJIeTaM Ha HK3aMeHe).

OneHka 5 craBUTCS, €CIM BBINIONHEHBI BCe TpeOOBaHMS K HAMHCAHUIO U 3alllUTE
pedepara: obo3HaueHa mpobieMa M 0OOCHOBaHA €€ aKTyalbHOCTh, CHEJIaH KpaTKUW aHaIu3
pa3IMYHBIX TOYEK 3PEHUSI Ha pacCMaTpUBaEMYIO MPOOJIEMY M JIOTHYHO M3JI0KE€HA COOCTBEHHAS
NO3ULIKSA, CQHOPMYJIHUPOBAaHBl BBIBOJBI, TEMa pPACKphITa TOJHOCTHIO, BBIIEPKAH OOBEM,
coOmo/ieHsl  TpeOOBaHUS K BHEUIHEMY O(OpMIIEHMIO, [aHbl MpPaBUJIbHBIE OTBETHl Ha
JIOTIOJTHUTEITHHBIE BOITPOCHI.

Onenka 4 — ocHOBHbIE TpeOOBaHUS K pedepaTy U €ro 3alluTe BHIIOIHEHBI, HO IIPU 3TOM
JIOMYIIEHbl HeIouYeThl. B YacTHOCTH, HMMEIOTCS HETOYHOCTH B M3JIOKEHHHM MaTepuana;
OTCYTCTBYET JIOTHUECKasi MOCIIe0BATEIbHOCTh B CYX/IECHUSIX; HE BbIIEpkaH 00bEM pedepara;
UMEIOTCS YIyIIeHUusT B O(OPMIICHWH; HA JONOJHHUTEIbHBIE BOMPOCH TPH 3allUTe TaHbI

HCIIOJIHBIC OTBETHI.



OreHka 3 — UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUSI OT TpeboBaHMil K pedepupoBanuio. B
YaCTHOCTHU: TCMa OCBCUICHA JIMIIb YaCTHYHO, JOIMYIICHLL (1)aKTI/I‘-IeCKI/I€ OH_II/I6KI/I B COACPIKAaHUU
pe(bepaTa WM 1OpHU OTBCTC Ha AOMNOJHHUTCIBHBIC BOIIPOCHI; BO BpPCMA 3allIUTHI OTCYTCTBYCT
BBIBO/I.

Onenka 2 — Tema pedepara He pacKpbiTa, 0OHAPY>KUBAETCS CYLIECTBEHHOE HEOHUMaHUe
IpO0OJIEMBI.

Onenka 1 — pedepar opauHATOPOM HE TPECTABIICH.
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Hacnopt ®OC
3anonnsemes 6 coomsemcmeuu ¢ Ilonooicenuem 0 QOHOAX OYEHOUHBIX CPeOCmB 00PA30BAMETbHBIX
npoSpaMm  8bICUle20  00pa308anUs — NpospaMm  baxkaraepuama, cheyuanumema, mazucmpamypol /[BOY,
ymeepotcoeHHbIM npuxazom pekmopa om 12.05.2015 Nol2-13-850.

Ko u popmysinpoBka Itanbl (pOPMUPOBAHHUS KOMIETEHIIHHT
KOMIIeTEHIINH

[MpusIMI paboTh aMITH(UKATOPA IS POBEACHUS
[P, o6opynoBanus s snekTpodopesa OeIKoB U

3Haet

HYKJIGHHOBBIX KUCIIOT, MHKYOaTOPOB M OHOPEaKTOPOB
OIIK-9 JUTsl pabOTHI C KJIIETKAMU TPOKAPUOT U DYKAPHOT.
['OTOBHOCTBIO K IPUMEHEHHIO

PaboTath ¢ KyJIbTypaMu MPOKAPHOTHUECKHIX U
CHCIMATU3UPOBAHHOTO

AYKapHOTHYECCKHX KIIETOK, ITOy4aTh CTA0MIbHbIC
000pYIOBaHHS U MEIMIIMHCKUX Ymeer

KJICTOYHBIC JIMHUU, SKCIIPECCUPYIOLIYIO

HU3JICITUH, TPETYCMOTPEHHBIX IS
A » IPCAYCMOTP a PEKOMOWHAHTHBIC OCIKH.

HCIIOJIb30BAHUS B

npodeccHoHaIbHOM chepe MeTonamu IoJIMMEpasHoOM LIETTHOM peaKu,
aneKTpodope3oM OEITKOB M HYKIEHHOBBIX KUCIIOT,
Brnageer | MeTogaMu OYMCTKH U BBLIEICHUS OEIKOB U
HYKJICMHOBBIX KHACJIOT, METOJJaMH MOJIEKYJIIPHOIO
KJIOHUPOBAHUSL.

[K-12 OcobenHoctd pabOTHI ¥ BO3MOKHOCTH
3Haer 000pyIOBaHUS JJIS IPOBEICHHUS

CriocoGHOCTBIO K OTIPEACTICHHIO
OMOTEXHOIOTUIECKHUX PadoT.

HOBBIX 00JIACTEN UCCIEIOBAHUA U

po0JieM B cdepe pa3paboTKu Haxoauthk aureparypy, ONUCHIBAIOIIYIO OTKPBITHIC
Onodu3NUECKUX U QUZNKO- YMmeer BOIPOCHI B 00JIACTH COBPEMEHHOH OMOTEXHOJIOTHH U
XMMHYECKHAX TEXHOJIOT Uil B 37IpaBOOXPaHEHHSI.

31paBOOXpaHCHUH Brazeer Metonamu rorcka HayqyHOH HH(popManuu B 6azax

naruerx NCBI.

MeToauyeckne peKOMeHAANMH, ONPeIeIsIIoNIie MPoleTyPbl OLIEHNBAHHUS Pe3yJIbTATOB OCBOCHUS

JUCHHUILIMHBI

KoHTposibHBIE TeCcThbl IpPEAHA3HAYCHBI [UIS CTYJICHTOB, H3YYalOIIMX Kypc «MeanuuHcKas
OMOTEXHOJIOTHSI».

[Ipn paboTte c TectamMu mpeaiaraeTcs BBHIOPATh ONWH BapHaHT OTBETa M3 TPEX — YETHIPEX
NPEJIOKEHHBIX. B TO e Bpemsi TecThl MO CBOEH CIOKHOCTH HEOIUHAKOBBL. Cpenu HpeayioKEHHBIX
UMEIOTCS TECThl, KOTOpBIE COAEP)KAaT HECKOJIIBKO BAapUaHTOB NPABWIBHBIX OTBETOB. OpauHATOpY
HE0OXO0/IMMO yKa3aTh BCE NMPABUIILHBIC OTBETHI.

TecTsl paccunTaHbl KaK Ha MHAMBUIYAIbHOE, TAK U HA KOJUIGKTUBHOE WX pemieHne. OHH MOTYT
OBITH MCIIONIB30BaHBI B IMPOLIECCE M AYAUTOPHBIX 3aHATHH, M CAMOCTOATEIHHON padoTel. OTOOp TECTOB,
HEOOXOUMBIX JJISl KOHTPOJISl 3HAHUH B Mpollecce MPOMEXYTOYHOM aTTecTallid MPOU3BOJUTCS KaKIBIM
Npeno/aBaTeieM HHIUBUYAbHO.

Pe3ynbTarhl BBITIONHEHNS TECTOBBIX 3aJIaHUH OIIEHUBAIOTCS IMPEIojaBaTeieM Mo MSATHOATBHON
IIKaje JUIS BBICTABJICHHS aTTECTallMM WIN IO CHCTEME «3aueT» — «He 3aueT». OLeHKa «OTIMIHO»
BBICTABIISIETCS] TIPY TPAaBWIBHOM OTBeTe Ha Ooiee deM 90% mpe/ioKeHHBIX MpEenoiaBaTelieM TEeCTOB.

OmeHKa «XOpoIo» — TPH TPaBWIBHOM oTBeTe Ha Oomee uem 70% TectoB. Orenka




«YAOBJIETBOPHUTEIHHO» — MPHU NPaBUIHLHOM 0TBeTe Ha 50% IMpeIoKeHHbIX OPAMHATOPY TECTOB.

OneHovyHbIE CpeacTrBa 1Jd aTTeCTaluu

Bonpochl k 3k3aMeHy 110 JUCHUILINHE
«MennuuHCcKast OMOTEXHOJIOTHSI»
TeopeTnyeckuii pazges Kypca

1.

Hctopus pa3Butusi OMOTEXHOJOTMU KaK NPAKTHUECKON AEATENbHOCTH JIONEH M €€ OCHOBHBIC
BEeXWU CTAHOBIIEHHsS Kak Hayku. llepBele momcropuueckue OnOTexHONOrHu. Bo3HHKHOBeHHE
TepMuHa «buotexHomorus» u ero amTop. llepBoe OMOTEXHONOTHYECKOE IPOU3BOACTBO
aHTHOMOTHKA, aBTOp ee co3naHuss. OCHOBOIOJIOKHUKHU KJIETOYHBIX KYJIBTYp U OMOMEIUIIMHCKUX
KJIETOUHBIX T€XHOJOIuH. OCHOBHBIE OTKPBITHS M OCHOBOIIOJIOKHUKY T'€HHON HH)XEHEPHUH.
CtpoeHre HyKJICHHOBBIX KUCIOT. [IpeanmecTBeHHUKN OMOCHHTE3a HYKJIEMHOBBIX KHCIOT. 3°- U
5’ KOHIBI 1enel HyknenHoBbIX KucioT. ®opmel ctpykTypsl JJHK. Permukanus JJHK npoxapuor
U DYKapHOT, OCOOCHHOCTH PEIUIMKAINM, CHUHTE3 OJAHOW M BTOPOW LIENH — OCHOBHBIE PAa3IUUus.
OO0pazoBanue mpaiiMepoB, yJaleHue mpaiMepoB, mpuHiun jurupoBanus. JHK-mommmepasst
OpraHu3MOB, UX MOJMMEpa3Has W IK30HYyKJIea3Has aKTHBHOCTh. Pemenue mpoOneMbl cHHTE3a
AHTUMAPAIICNBHBIX L€l IpH  OJHOHANPABICHHOM JBW)KCHHM BWIKH  PEIUIMKALNN.
buonornueckoe 3Ha4eHNE DK30HYKIICa3HBIX AKTUBHOCTEH MOJIMMEPA3s.

[Nonmumepasnas nennas peakius. OcHoBHble yyacTHuku [1LP, stansl nukna I[P, ux ¢usuko-
XUMHYECKHUE 0COOEHHOCTH. UTO Takoe mpaiiMephl U KaK UX KOHCTPYHPYIOT? UTO HCIIONB3YIOT B
KauecTBe npeamecTseHHUKOB cuHTe3a JJHK? Ilpencrapnenue o IIMHHBIX U KOPOTKUX MaTPHULAX,
XapakTep HakorieHus npoaykToB [1L[P, kakue maTpuipl OynyT npeodiaanaTh B KOHIE YCIEIIHO
nporeniiei peakuuu? depmentst s TP, nx 0COOCHHOCTH, CaMbIii U3BECTHBIN MOIXOISAIIAN
¢depment mos TT1P.

IIpoekt «I'eHOM YenmoBeka», €ro JIUAEPhl U JBE KOHKYPUPYIOLINE TPYMIIEL. Pe3yIbTaTel MpOEKTa:
KOJIMYECTBO  TI'EHOB, JIONS  OENOK-KOAMPYIOIIMX  IOCIEeNOBATEILHOCTEH,  YHUKAIbHBIC
MOCJIEOBATENLHOCTH, MOBTOPEHHBIE IIOCIENOBATEIBHOCTH (TIOBTOPHI), UX OCHOBHBIC THIIBI,
MOOMJIbHBIC TEHETHYECKHE JIEMEHTBI, TPAHCIO30HbI M UX TUIBL. TpaHCKpUMNLHUS W SKCHpPECcCHs
TCHOB, TMPHHIUIBI TPAHCKPUILUK, I[POMOTOPBI CHIBHBIE |  cja0ble, KOHCEHCYCHBIC
MIOCJIEIOBAaTENIBHOCTY M MX OCHOBHBIE MOTHBBI Yy IIPOKapHMOT M 3yKapuoT. EnuHuIe
TPAHCKPHUIILUH, TAHAEMHO-TIOBTOPEHHBIE T€HBI, «ETTOYKH TPACKPHUIILIUN, TOHATHE SIPBIIIKOBOIO
opranuzaropa, moHsTue mnporeccuara PHK, cmmaiicuara u anbTepHATUBHOTO CIUIAWCHHTA.
Mmuoroo6pasue PHK u nx ¢pynkumu: (MRNAs (MPHK/uPHK), rRNAs (pPHK), tRNAs (tPHK),
snRNAs, snoRNAs, scaRNAs, miRNAs, SiRNAs u np (tenomepasunas PHK, nanpumep).
Caitnencunr, ero npunuu, yuactiue PHK, n cnenndunueckux 0enkos.

DK30HYKJI€a3bl PECTPUKLIUK, MX KIacCU(pHUKAIMS W MPHHIMUI HCIOJIH30BAHUS B TEXHOJOTHSX
TEeHHON MHXEHEepUH. THUIBI pa3pbIBOB U KOHLOB. [IpHHIMIT MOJEKYISIPHOTO KOHCTPYHUPOBAHUS U
OCHOBHbBIE KOMIIOHEHTBl MOJIEKYJIIPHBIX KOHCTPYKUHH, HEOOXOAMMBIE JUIS HCIIOJIb30BaHUS
BEKTOpOB B OuorexHonoruu. KonctpympoBanue pekomOuHanTHeIX JIHK ¢ momombio
TEPMUHAIILHOH JIe30KCHHYKIIEOTHITpaHChepasbl.

Tunel BEKTOPOB: IUIa3MUABI, KOCMHJIBI, BHPYCHBIE BEKTOPBI, HCKYCCTBEHHBIE XPOMOCOMBI
OaxTepuil, IPOXKIKEH, YeTIOBEKAa — OCOOCHHOCTH MX KOHCTPYMPOBaHHMS (KITIOUEBBIE 3JIEMEHTHI) U
MIpUMEHEHUs (Ha3HaYeHHEe Pa3HbIX BEKTOPOB).

I'ennas Tepamnus, ee onpeneneHUe U Ha3HaYeHHE. THIBI TOCTaBKM T'€HETHUYECKUX KOHCTPYKLUM,
THUIIBI KJIIETOK-MHUILIEHEH, TUIIBI TeHETHYeCKUX MotuduKaurii. YTo Takoe peaakTHpoOBaHUE TeHOMa
u ocHOBHBIe TexHonoruu penaktuposanusi (FAAV, CRISPR, TALENS). Mexanu3sm uMMyHHOU
3anuThl Oaktepuii, crpykrypa CRISPR, tracrRNA, Cas renbl, 6enok Cas9 u MexaHu3M €ro
pabotel. KonctpynpoBanne gRNA u ee mpuMeHeHHWE B peJaKTHPOBaHUHM TeHoMa. [IpuHIum
TapreTUpoBaHMs (HaBEECHH) JIBYIETIOYEYHOTO pa3pblBa M MCIIPABIECHUS MYTaIlUH C TTOMOIIBIO
pemnaparuu ¢ HanpaBieHHbIM romosiorom (Homology Directed Repair (HDR).

KyneTuBHpOoBaHNE KJIETOK M KJIETOYHBIE TEXHOJOTMH. I'JTaBHBIM BONpOC B KM3HHU KIJIETKH, JBa
BO3MOXXHBIX IMYTH W KJI€TOYHBIM LUKJI. CTBOJIOBBIE KJIETKH, UX KIACCU(PHUKALUS 110 TOTCHLIUATY
pa3BUTHS, IPUMEPHI TOTHIIOTEHTHBIX, IUTIOPUIIOTEHTHBIX, MYJIBTUIIOTEHTHBIX M YHHUIIOTEHTHBIX
CTBOJIOBBIX KJeTOK. IloHsiTHe pereHepaTMBHOW MEIUIMHBI W OONAacTH MPUMEHEHHUs
OMOMETUIIMHCKMX KJIETOYHBIX TeXHOJOrHid. Humra cTBoNOBBIX KJIETOK. BHEKIIETOUHBI MaTpHUKC,
ero pousb. [IprHIUIBI KOHCTPYHUPOBAHUS M HMCIOIB30BAaHMUS OMOMCKYCCTBEHHOTO BHEKJIETOYHOTO
MaTpuKkca M €ro INpUMEHEHHME B pPEreHepaTUBHON MeauuuHe. IledaTte MaTpukca M TKaHeBas



neyats (tissue printing). TexHOJIOTHS pereHepaTUBHOW MEIUIMHBI IS JICYCHHsT 0)KOTOB. Mnes u
MIPUHLIMITBI PAa3BUTHS IEPCOHATM3UPOBAHHON METUIHEI.

PenponykTnBHOE M TepameBTHYECKOE  KJIOHMpoBaHWe.  lIpuHOMO — KIIOHHPOBaHHS
MIICKOTIUTAIOMINX, HCTOpus oOBedkd  Jommu. OMOpHOHalNbHBIE  CTBOJIOBBIE  KIJICTKH.
WunyumpoBanHble  cTBOJNIOBBIE — KieTkd,  Tetpaga  C. flmamaku.  BcmomoratenbHbie
penponyktuBHbie Texuojoruu (Assisted Reproductive Technologies (ART). IlpoGiema wu
npuunHbl Oecruioaus. OcHOBHBIE TexHonornueckue mpuembl ART: In vitro fertilization (IVF),
Pre-implantation genetic diagnostics (PGD), Intracytoplasmic sperm injection (ICSI). Koppekuus
MATOTeHHBIX TeHETUIECKUX MyTalluid y SMOPHOHOB YeJI0BEKa.
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