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O0opoTHas cTopoHa TUTYJIBHOrO aucta PITY ]

|. PaGouasi mporpaMma mepecMOTpeHa Ha 3aceqanuu JlenapraMenra:

IIporokon ot « » 20 1. Neo

3aBenyronmuii kKadeapoun
(moamuce) (M1.0. ®amunms)

11. Pagouasi mporpamMma nepecMoTpeHa Ha 3acenanuu Jlenapramenra:

[TpoTokom oT « » 20 r. Ne

3aBenyronuii kadenpoi

(noamuce) (1.0. ®damunus)



AHHOTALIUA
K padoyeil nporpaMmme y4eOHOH JUCUMILIUHBI «MeauunHCcKre
OMOTEeXHOJIOTHID)

Huciuminaa “MenuuMHCcKue OMOTEXHOJOTMM MpeJHa3HayeHa ISl CTYIEHTOB,
oOyyaromuxcs 1o oOpaszoBatenbHOM mporpamme 30.05.02 «MeauuuHcKas
onodusukar.
Huciumnnna peanusyercss Ha 4 U 5 kypce, 8-9 cemecrtpax, siBiserca 0a3oBOM
TUACIUILIINHOM.
[Ipu pazpaboTke paboueil mporpaMmbl Y4eOHOW AMCHUMIUIMHBI HCIIOJIb30BaHBI
@denepanbHblii  TOCYIAapCTBEHHBI  00pa3oBaTeNbHBI  CTAaHAAPT  BBICIIETO
oOpazoBanus 1o crenuaabHocTH 30.05.02 «MeaummHckas 6uopusnkay, yueOHbIH
IUIaH MNOATOTOBKM cIieuajucToB mno crnenuaibHocTh 30.05.02 «MeauuuHcKas
omodusnka.
OO61mast Tpy10€MKOCTb OCBOEHUSI TUCIUIIIMHBI COCTaBIseT 6 3a4eTHBIX €AMHMII,
216 ygacoB. Y4eOHBIM IJIAHOM MPETYCMOTPEHBI 36 YacOB JIEKIMH, MPAKTUYCCKUE
sansaTus (90 dgacom), ymabopatopHble 3aHsATHS (18 wacoB) M camocTosTEeNbHAS
pabota cTyneHTa (45 Jaca).
[Iporpamma kypca onupaeTcst Ha 6a30BbIe 3HAHUS, TOTYYEHHBIE CTYJICHTaAMU:
- CITOCOOHOCTHIO K IPUMEHEHUIO CUCTEMHOTO aHaJN3a B U3yUYE€HUN OMOJIOTHUECKHUX
cucreMm (OITK-6)
- TOTOBHOCTBHIO K OIIEHKE pE3yJIbTaTOB JA0OPATOPHBIX, HHCTPYMEHTAIBHBIX,
MaTOJIOTOAaHATOMUYECKUX M HWHBIX UCCIEJOBaHUM B LEIAX paclo3HaBAHUS
COCTOSIHUS WJIM YCTAaHOBIEHWS (pakTa HaIWMUuUsg WIW OTCYTCTBHS 3a00JICBaHUS
(OIIK-5)
- TOTOBHOCTBIO K TPOBEACHUIO JaOOPATOPHBIX UM HMHBIX HCCIEAOBAaHUN B IEJSAX
pacro3HaBaHUs COCTOSIHUS WM YCTAHOBJICHHS (pakTa HaJIW4Msl WU OTCYTCTBUS
3aboneBanus (OITK-4)

Heablo nucuurinabl ¢ MeauuuHcKas OMOTEXHOJIOTHS SBISETCS O0ydeHHe

CTYACHTOB 0a30BBIM MECTOOdaM pa6OTBI C I'CHHO-MH)XCHCPHBIMHW KOHCTPYKIHUAMHU H



(opMHUpOBaHHE KOMILJIEKCHOIO MPEJCTaBICHUS 00 MCHOJIb30BAHUM METOOB
MOJIEKYISIPHON OMOJIOTHH B OMOMETUIIMHCKUX UCCIEIOBAHUSIX.
3agaun:
e lI3yunth TEOpeTHUYECKHE OCHOBBI METOJOB MOJIEKYJSPHON OHOIOTUM U
IF€HHOU UHKEHEPUHU
e (Oznakomurscs ¢ Merogamu [1L{P 1 MonekyasspHOTrO KIIOHUPOBAHHUS
e (O3HaKOMHUTBCS C METOJAMHU AHAJIN3A HYKJIEOTUAHBIX MMOCIEA0BATEIBHOCTEN
e lI3yuntp 0a3oBbie MeTOIbI PabOTBI C KYyJbTypaMH PAaKOBBIX KJIETOK
YyesoBeKa
e lI3yuuTh TEOpPETUYECKUE  OCHOBBI  JEHCTBHS  MPOTHUBOOIYXOJEBBIX

npernapaToB

JIns ycnemrHoro W3y4deHusl AUCHUIUIMHBI «MeToabl TeHHOW WH)XCHEPUH B
OMOMEIIMIIMHCKUX  HWCCJIEJAOBAHMUAX» y  OOy4alomuxcsi  JOJDKHBI  OBITh
c(hOpMHUPOBAHBI CIEAYIONINE MPEBAPUTEIbHBIE KOMIIETEHIIUHN
B pesynbrare u3yueHus JAaHHOW MUCHUIUIMHBI Y OOydaromuxcs (HOpMHUPYIOTCS

cienyronie npodheccuoHaIbHbIe KOMIIETEHITNH (371€MEHThI KOMITIETCHIIHH ).

Koa u popmyauposka Jranbl GOpMHUPOBAHNMS KOMIIETEHIIUH
KOMIIEeTEHIIUH
[Tpuntunm paboTel aMruIMpuKaTOpa sl
nposeacHus [1LP, o6opymnoBanus mis
3naer anekTpodope3a OSIKOB U HYKICHHOBBIX
OIIK-9 KHUCIIOT, UHKY0aTOPOB U OMOPEaKTOPOB
T OTOBHOCTRIO K TUTsl paOOTHI C KJIETKAMU MPOKAPHOT U
[IPUMEHEHUIO 9YKapHoT.
CHEIUATM3UPOBAHHOTO PaGotath ¢ KynpTypamu
o0opyaoBaHUS U MPOKAPUOTUIECKUX M DYKAPUOTHICCKUX
METUITMHCKUX U3, YMeer | KJIETOK, OJy4aTh CTA0MITbHBIC
MIPETYCMOTPECHHBIX TS KJIETOYHBIE JINHUU, YKCIIPECCUPYIONIYIO
MCITIOJIb30BaHUS B PEKOMOMHAHTHBIEC OCJIKH.
npoeccronanbHoi chepe Metonamu nonuMepasHoil nenHon
Brazee peakuuu, eKTpodhope3oM OEIKOB U
T HYKJICMHOBBIX KHUCJIOT, METOAaMHU
OYHUCTKH U BBIJICICHHS OCITKOB 1
HYKJICMHOBBIX KHUCJIOT, METOAaMHU




MOJIEKYJISIPHOTO KJIIOHUPOBAHUSI.

[1K-12

Cr1ocoOHOCTBIO K
OTIPEJICIICHUIO HOBBIX
00JacTer ucciaen0BaHus U
npobiieM B cepe
pa3paboTku OUOPU3NIECKUX
U QU3HKO-XUMUYECKHUX
TEXHOJOTUH B
3JIpaBOOXPAHCHHUH

OcobeHHOCTH pabOThI U BO3MOKHOCTH

3HaeT | o0OpyIOBaHMS JJIsl IPOBEICHUS
OMOTEXHOJIOTUYECKUX PaboT.
HaxoauTe nutepatypy, ONUCHIBAIOILYIO

Vyeer | OTKPBITEIC BOTIPOCH B o0Onactu
COBPEMEHHON OMOTEXHOJIOTUH U
3JIpaBOOXPAHECHHUS.

Bnanee | Merogamu noucka Hay4yHOU

T uHpopmaru B 6a3ax nanubix NCBI.

I[J'ISI (I)OpMI/IpOBaHI/ISI BbIIICYKA3aHHbIX KOMHGTGHIII/Iﬁ B paMKaX OJUCIHUILINHBI

«MC,ZII/IIII/IHCKEUI OMOTEXHOJIOTHS MPUMCHAIOTCA CICAYIOIINUEC MCTOIbI AKTUBHOIO/

WHTEPAKTUBHOTO O0YUYCHHS:
JleKIIMOHHbIE 3aHATUS:
1. Jlexumsi-BU3yanu3aus

2. Jlexuusa-0Oecena

[IpakTnueckue 3aHATHSA:

1. Cemunap-aucmyT
2. CeMuHap-NIpaKkTUKyM
3. Pa3zBepuyTas Oecena

4. JJabopaTopHbie pabOThHI




I. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTH KYPCA
Pazgen |. [IpuHUMnBI MoJsleKyIsIpHOTo KiIoHupoBaHus. [losumepasHas nenHasi peakuus ( 6 yac.)
Tema 1. YcrpoiicTBo renoma. LlenTpanbsHasi JorMa MoJIeKyJISpHOii ouoJioruu ( 2 Jac.)
HentpanbHast gorma MonekynspHod Ouonoruu. Ilonstue rena. CTpykTypa T€HOMOB NpPOKapuoT u
sykapuoT. OmnepoHHas CTPYKTypa T'€HOB MPOKAPUOT M IMpephIBUCTast CTPYKTypa TE€HOB JYKAapHOT.
Martpuunass PHK. Ilonstue uucrtpona. Oxcnpeccust TeHoB. [loHsATHEe aMIiu@uKalul B IKHBBIX

OpTraHH3Max.

Tema 2. IloimMepa3zHas nenHas peakuus ( 1 yac.)
Perumkamms JIHK y mpokapuor u sykapuor. AmmummkoH. Ilpadimepst u JIHK mnommmepasel. Taq

nojiumepasa u ee pekoMOouHaHTHbIe popMbl. Mexanusm [TL[P. Tumsr I[TLP.

Tema 3. MeToabl onpenesieHusi NepBUYHbIX MociaenoBarenabHocreit JJHK (1 yac.)
[lepBuyHass  MMOCIIEIOBATENILHOCTE  OMOIIOIMMEPOB. Onektpodope3  HYKIEHHOBBIX  KHCIIOT.

@DryopecIieHTHO MeUueHBIE NTe30KcuHyKIeoTuaTpudocdatel. CekBennpoBanue mo CrHrepy.

Tema 4. Illpsamas u oopaTHasa Tpanckpunuusi. IILIP ¢ od0paTHoii Tpanckpunuueii ( 1 yac.)
MexaHN3MBI TPAHCKPHIIIIMHN Y TTPOKAPHOT U 3YKAPHOT. MexaHu3MBbl 00paTHOW TPAHCKPHUIIIIUH Y BUPYCOB.
Hcronp3oBanre kadecTBEHHON W konmmdecTBeHHOU [II[P ¢ oOpaTHON TpaHCKPHUIIIHEH B MOJICKYJISIPHOM

OHMOTEXHOIOTHH.

Tema 5. Tpancasiuus. beckierounble cucrembl Tpancasiuum ( 1 yac.)
MexaHW3MBI TPAHCISIUH B KIETKAX 3YKApPHOT U MPOKAPHOT. becKIeTounble CHCTeMBI TPaHCISAIUN U UX

HCIIOJIb30BAHNUC B MOHCKyJIHpHOﬁ OHMOTEXHOJIOTHH.

Pazgen Il. IIpuHUMNBI MOJIEKYJISIPHOIO KOHCTPYHPOBAHUSI M KJOHHPOBAHHS € NpPHUMEHEHHeM
MHKPOOPIraHM3MOB U BEeKTOPHBbIX cucTeM ( 6 yac.)

Tema 1. MoaenbHbIe 0M0J10THYeCKHE CUCTEMbI U 00beKThI MOJIEKYJISIpHOH OuoTexHoJioruu (1 yac.)
[lonarre monenpHOTO 00OBEKTA. MozaenpHas cucrema. Bupycer: Bupyc Tabaunoit mozanku, bakrepuodar
T4, ®ar nambpa. Dybakrepun: Escherichia coli, Bacillus subtili, Mycoplasma genitalium. T'puGsr:
Saccharomyces cerevisiae, Schizosaccharomyces pombe. Pacrenus: Arabidopsis thaliana. Kierounsie

KYJBTYPbI MJICKOIHUTAIOIINX.
Tema 2. Texnosiorusi pekomOuHanTHbIX THK (1 yac.)
[lousitne pexomOunaumu. PexomOunantaas JHHK. Dunonykieassl pectpuxkuuu. CaillTel pPEeCTPUKIHH.

Jlunkue u Tynble KOHIBI. PecTpukTHbIN aHann3 monekyn JJHK.

Tema 3. IloaroroBka ¢pparmentos JHK nns knonnposanus ( 1 1ac.)



ITonsitue Bexropa. IIpomorops!. IonunuHkep.

Tema 4. Tunbl BeKTOPOB 1JIs1 KIoHMpoBaHu4 ( 1 yac.)
MyJIbTUKOIMMHOCTD M YHUKOIUKWHOCTH CTApTOB pEIUIMKAUMU. Tumel mpoMoTopoB. HWHIyKTOpBI

3Kcnpeccuu. MHCYIsATOpBL.

Tema 5. CenexTuBHble MapkepsI ( 1 1ac.)
[Nonstre cenexiuu. CeneKTuBHBIN Mapkep. Kiaccudukanusi ceeKTUBHBIX MapKkepoB. AHTHOMOTHKH H

CCIICKTUBHBIC CPCIBI. Beno-rony6aﬁ CCIICKII M.

Tema 6. Knonuposanmue B E. coli (0.5 uac.)
KommnerentHsie xiierku. Tpanchopmanus. TerioBoi Mok u 3JeKTpornopanus. BeiceB Ha MUTATENLHYIO

cpeny. OTOOp ¥ aHaIM3 TPaHCPOPMHUPOBAHHBIX KIIOHOB ¢ momoriibio [P u pectpukium.

Tema 7. Knonnposanmne B apox:keBbIx cucremax ( 0.5 yac.)
Bextops! a1t kimoHMpoBaHHA B Apoxkkax. Cpembl i pocta apoxoked. Crenuduka celnekuu u pocTa

JPOXOKEBON KYIbTYphL. TpaHcopManus APOxkIKEBBIX KIETOK.

Pazgen Il1. Co3panne U Mcnoib30BaHHE TeHETHYECKUX KOHCprKHHﬁ AJIsA TPaAHCreLeda B KIIETKaXx

miexkonuTawiux. Tpancrennplie ;kuBoTHbIe. IlepcnekTBBI reHHOI Tepanuu (6 yac.)

Tema 1. Ilepexoa oT TpaHCTeHHBIX MUKPOOPTaHU3MOB K dyKapuoTU4ecKuM cuctemam ( 1 yac.)
[louemy Hemp3sl MCIONB30BATh MHUKPOOPTAHU3MBI TSI SKCIIPECCHU TIOTHOPA3MEPHBIX T€HOB JYKAPHOT.
OonauaT 6€mKoB. [locTTpancmanronHbIe MonuduKanuu O6e1KkoB. I 'oMonoruyHas pekoMouHaws. JInHuI

KypuHbIX B-mumdorutoB DT40 u e€ npenmymiectsa. Mconb3oBanne Texaonoruun CRISPR Cas9.

Tema 2. UckyccTBeHHbIEe XpoMOcoMbl ( 1 1ac.)
[lonarre uckyccTBeHHON XpomocoMbl. MckyccTBenHbIe xpomMocoMbl Kak BekTopel. BAC, YAC, MAC,

PAC, HAC.

Tema 3. UckyccTBeHHBbIe XpoMOcoMbl yesioBeka (MXY) (1 yac.)
VYCTpoCTBO HCKYCCTBEHHOM XpoMocoMbl uyenoBeka. Otmmume WXY oT IpyrHxX HMCKYCCTBEHHBIX

xpomocoM. LoxP-Cre pexomOunarms. HPRT omocpenoBanHas cenexiusi.

Tema 4. IlepciekTHBBI IPHMEHEHHE MCKYCCTBEHHBIX XPOMOCOM 4Yesl0BeKka B reHHO# Tepamuu ( 1

yac.)



OKcripeccusi TONMHOPa3MEPHBIX T'€HOB B HMCKYCCTBEHHBIX XpOMOCOMax uenoBeka. JlocTaBka I'€HOB B
KJIETKA YelloBeKa. ODJIIMMUHHPOBAHHE HCKYCCTBEHHOM XpOMOCOMBL Tet-R pempeccop anst KOHTpoIs

OKCIIPECCUM. HpI/IMeHCHI/IC HUHCYJIATOPOB IAJIA CTa6I/IJ'H/133HI/II/I IKCIIpECCHU.

Tema S. TpaHcreHHbIe MHOTOKJIETOYHBIE: MBI, CBHHBU U KPYNHBIHA poratelii ckot (1 yac.)
TpaHcreHHble >KMBOTHBIE. XPOMOCOMHBIE mNepecTpoiku. Cenekius MHOTOKIETOYHBIX. TeXHOIOruu
CO3JaHUSl TPAHCTEHHBIX MJICKONUTAKOUMX. [ICIOnb30BaHUE PETPOBUPYCHBIX BEKTOPOB [UISL CO3JIaHMS

TPaHCTEHHBIX JKUBOTHBIX. Meton mukpounbekunii JJHK.

Tema 6. TexHoJ1I0ruM HA OCHOBE MOAM(UKANMHU CTBOJOBLIX KJeTok ( 0,5 vac.)
[TropurnoreHTHRIE A3MOpPUOHAJIBHBIC CTBOJOBBIE KJETKH. [lodydeHue U celieKnus TpacreHa.
MuUKponHBEKIUA B 01acTOIUCTY MIiekonuTaromero. CkpemuBaHue TpaHcreHoB. [lomydenwe muHUN

TPAHCI'CHHBIX )XUBOTHBIX.

Tema 7. KiioHUpoBaHe OpraHu3MoB C HCIOJIL30BaAHHEM MeTOIAMKHU nepenoca saapa ( 0,5 yac.)

Hcnonp30BaHNEe STIHUTEINEB MOJOYHBIX JKellé3 B KaueCcTBE HMCTOYHHKA T'€HETHYECKOTO marepuajia Ijid
KIIOHHUPOBaHUs. BeIpanmBaHuie 3MUTENNEB MOJIOYHBIX XKele3 B Kyinbrype. Uaaykuus GO ¢a3sl. Y nanenue
siapa w3 sineknerkd. ClusiHue JOHOPHOTO siApa M PEIUIUACHTHOW sSHIeKIeTKd. KymbTHBHpOBaHHE

TIEPBBIX JeNeHUN npobeHus. VIMItanTaus B OpraHiu3M CypporaTHOH MaTepH.

Paznen |V. Pa3paboTrka U co3naHMe TreHeTHYECKHMX KOHCTPYKIMI OuodapMalneBTHYECKOr0o

HazHayeHus ( 6 yac.)

Tema 1. PekoMOMHAHTHBIE MUKPOOPTaHU3MBbI, IPUMeHsieMble 1JIs1 CHHTe3a 0eJIkoB ( 2 Jac.)
Dkcnpeccuonnbie mrammbl E. coli. Dxcnpeccronnsie BekrTopbl. MHIyKTOpBI 3Kcmpeccun, WITTT.

O6parnHas tparckpunius. KioanpoBannas JIHK.

Tema 2. Ilosyuyenne dyesioBeUeCKHX 0€JIKOB B MHUKPOOHOTOTHYECKHX CHCTEMAaX € TOMOIIBIO
kiaoHupoBanHoil JTHK ( 1 gac.)
Cucrtema nonyuenus uHTepdepoHa. IlomydeHue yenoBedecKMX TOPMOHOB C NPUMEHEHHEM METOIOB

reHHo# nHkeHepuu. [Ipon3BoacTBo anTUTEN ¢ oMotk E. coli. CriocoObl pOM3BOACTBA HHCYIHHA.

Tema 3. Buopeakropbl 1 MeToabl (pepmenTanuu ( 1 gac.)
[IpoMblnuieHHOE TPOM3BOACTBO OENKOB Juid  (apManeBTUYECKOro MNpuMeHeHus. OpraHuzanus

OHOTEXHOIOTHUECKUX MMPOU3BOACTB C UCIOJIBb30BAHUECM p€KOM6I/IHaHTHHX MUKPOOPIraHU3MOB.

Tema 4. HpnMeHeHne HCKYCCTBCHHBIX XpPOMOCOM 4e€J0BEKa I IOHMCKA IPOTHUBOOMYXO0JEBbIX

npenaparos ( 2 yac.)



TecT cucTtemMbl Ha OCHOBE HCKYCCTBCHHBIX XPOMOCOM YCIOBCKaA. ITouck BCIICCTB — KaHAWJATOB,
BBI3BIBAONIUX XPOMOCOMHYIO HECTAOMIIBHOCTh. T€CT-CUCTEMEI C HCHOIL30BAHUEM q)HyOpeCLICHTHLIX

OEJIKOB.

Pazgen V. AHamu3 reHeTHYeCKH OOYCJIOBJIEHHBIX NATOJOTHii, MOHOTEHHBIX U

MYJbTH(AKTOPHBIX 3a0o0seBannii ( 6 yac.)

Tema 1. bazoBble NPUHIIUNBI TeHETUYECKOT0 aHaau3a ( 2 yac.)
Onnonykmeoruansie 3amensl (Single Nucleotide Polymorphism, SNP). Myramuu: nenenuu,
WHCEPIUH, TPAaHCBEPCCHM, TpaH3uIUK. [IpUMEHEHHWE METONOB CEKBEHUPOBAHHUS JUIS HCCICIOBAHMI

myrarenesa. Cpasaenue mocienoatensrocteii JJHK Clustal. Bassr qaHHBIX OHOHYKIEOTHIHBIX 3aMEH.

Tema 2. IIIIP B imarHocTuke reHeTHYeCKH 00yCI0BJIEHHBIX MaTo0ruii ( 2 yac.)
ITox6op mpaiimepoB mnst auarHoctuueckoi ITI[P. Crymenuaras TP (amri. touchdown PCR), TILIP
JMHHBIX (QparmeHToB (anri. Long-range PCR), TP B peansaoMm Bpemenu (ITIIP-PB, anrn. Real-Time
PCR, RT-PCR). Meron konmuectBennoit [1L[P u ero mpumenenue B auarsoctuke. DiryopeciieHTHbIE

METKH JJIsl TEHOTUITMPOBaHus ¢ nomotibto [P

Tema 3 Ucnoan3oBanue MmetoaoB rudpuausanuu JJIHK B nuarnocruke ( 2 4ac.)
I'mopumuzamms JIHK. 3onmer mmsa rubpuamzanuu JJHK. AHanm3 caTeTUTHBIX ITOCIIEAOBATEIEHOCTEH

JTHK.

Pazgen VI. OT reHerH4eckoro aHajm3a K reHOMHON MeIUIMHE: TEXHOJOTHH IOJTHOr€HOMHOIO

CKPUHHHIA acconuanmii ¢ marojorueii ( 6 yac.)

Tema 1. IIpumenenue metogoB NGS st 6moMeTMIIMHCKUX HccaeqoBanmii ( 2 yac.)

bazoBble MpUHIAIEI TOTHOTEHOMHOIO cekBeHupoBaHus. OMynsccuonHas [I1[P. Co3manne OmbmmoTex.
Meroapsl MONTHOTEHOMHOTO CEKBEHHPOBAaHUS Uil HACHTU(UKAMH MYIbTU(GAKTOPHBIX 3a001eBaHuil.
[lony4yenue mocnenoBaTeNbHOCTEH TPAaHCKPUIITOMOB. AHHOTHPOBAaHHE MOCIENOBATEIbHOCTEH B 0azax

JaHHBbIX. TexHOIOrMK MOITHOT€HOMHOI'O CKpUHHHT'a accounaunﬁ C MaToJIOTUEH

Tema 2. Metoabl u pecypcbl OuounngpopmaTuku ( 2 yac.)

buonndopmartika: BO3ZHHKHOBEHHE, €M, 3a7a4yd, METOJbl. ba3bl MaHHBIX: KIACCU(PHUKAIHS, OCHOBBI
CTpYKTyp. basbl maHHBIX OENKOBBIX TOCHEAOBaTeNbHOCTEH. ba3pl MaHHBIX MOcCIeq0BaTEIbHOCTEN
HYKJIEMHOBBIX KHCJIOT. baHkW JaHHBIX Merabonmuyeckux myTed. baspl, coiepkaimye pe3yiabTaThl
r7100aNbHBIX AKCIIEPUMEHTOB MO aHanu3y 3kcipeccud. OcHoBHBIE OmbOInorpaduyeckue 0a3bpl JaHHBIX.
NCBI, ENTREZ wu BLAST - Ha3HaueHWe, WHCTPYMEHTbHI, 3agauydl BrolpaBHHBaHuME JBYX

HOCHCHOBaTCHLHOCTGﬁ, TOYCUHBIC MATPHULIBI.



Tema 3. Ucnoab3oBaHue 0a3 JaHHBIX HYKJIEOTHIHBIX MOCJ€I0BATEIbHOCTEN A1 MeIUIIUHCKUX

uccjaegoBaHuii ( 2 yac.)

Osnakomienne ¢ 6a3amu nanHbix NCBI. Tlonstue ¢opmaroB: FASTA u GenBank. BeipaBHuBaHue

HYKJICOTHUIHBIX MociieoBaTebHOCTe. baspl qanHbix SNPs accorienpoBaHHBIX ¢ TATOJIOTHUSMU.

|. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH KYPCA

3ansatue 1. Opranu3zanus 1 NPUHOKMILI PA00THI B MOJIEKYJISAPHO-0HOJOTHYecKHe JIA00paTOPUH IS

OMOMeTUIIMHCKUX HcciieoBanmuii (4 gac.)

Ilnan 3anaTua:

1.
2.

JlaGopaTopHas mocyaa v MPUHITUITEI paOOTHI ¢ HEH.

O6opynoBaHue

AsroxaBupoBanue. CyxokapoBoi mikad. MpiThe abopaTopHoit mocyabl. OmXHOPA3OBBIM U
MHOIOPAa30BbIi IJIACTHUK.

HpaKTI/I‘-ICCKI/IC HaBbIKH pa60TBI C B€CaMH1 aHAJIMTUYCCKUMU, MEXAaHUYCCKUMHU U DJICKTPOHHBIMHU.

3anaTue 2. le/lFOTOBJ'leHI/Ie PACTBOPOB 1Jifl BBI/ICJICHUA U AHAJTHU3Aa HYKJI€EUHOBBIX KUCJIOT ( 4 ‘lac.)

Ilnan 3ansaTus:

1
2.

Croco0b1 BhIpa)KEHUST KOHIIEHTPAIINH PACTBOPOB.

Crioco0bI IPUTOTOBJICHHUST PACTBOPOB 3aJaHHON KOHIICHTpAITHH (10 TUIOTHOCTH PacTBOpa).
ITorenumomerpust. YcrpoilcTBo noreHuuoMerpa u pH-merpa. @yHKUHMOHUPOBAHUE CTEKISIHHOTO
1 KOMOWHHUPOBAHHOTO AJIEKTPOIOB.

[lorenmmomerpuueckoe TuTpoBanue. bydepHsie pactBopsbl, OydhepHas eMKOCTb.

3anusitue 3. IIpuHUMNBI MAHUNYJASOMU ¢ OHOMAaTepPUAIOM, BblIeJeHUE U AHAJIU3 HYKJEHHOBBIX

KHUCI0T (4 yac.)

Ilnan 3angaTus:

1.

2
3
4.
5

[TpuHIMIBI MAHUTTYISIIUK € 00pa3LaMH TKaHEeH, KIETOK U JIAOOPaTOPHBIMHU >KUBOTHBIMH
[IpaBuia paboThl B MONEKYIAPHO-OMOJIOrHYECKOI 1ab0opaTopuH.

Knaccuukanus nomenieHuii mo crerneHy YUCTOTHI.

JlamMuHapHBIN TOTOK.

Pabora ¢ xynpTypamu kiieTok. PaGoTa ¢ 1a00paTOPHBIMH )KUBOTHBIMH.



3anatue 4. Cemunap no Teme «OpraHusanusi W TPUMHOUNOBI PadoTbl B MOJEKYJISPHO-
Onosiornyeckre Jia0OpaTOpMM MAHUNYJISIOMM  OWOMAaTepHaioM, BblIeJeHHMe W aHAIH3
HYKJICMHOBBIX KHCJI0T» ( 4 yac.)
Bomnpocel ceMuHapa:

1. TIpuHOMTIBEI MAHUTYJALWE ¢ 00pa3laMH TKaHEH, KIIETOK 1 J1a00paTOPHBIMH KHBOTHBIMU

2. Kiaccudukanus moMenieHuii Mo CTEIeHu YUCTOTHI

3. JlaGopaTopHas MoCy/a U MPUHLIHUIIBI PA0OTHI C HEW

4. CnocoObl MPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHIICHTPAIMH (110 IUIOTHOCTH PacTBOPA).

)

CriocoObl BeIpasKeHUsT KOHIIEHTPAIIUU PACTBOPOB

3ansTue 5. Meroas! Boiieaenus JHK n PHK u3 pazinynbix ucTouHUKOB ( 4 yac.)

Ilnan 3anaTua:

T"'omorenn3anus TkaHen. JKuakocTHbIE METOIBI.
TBepaodasasie MeTobl. XaOTPOITHBIE aT€HTHI.
®enon-xmopodopmenHas sKcTpaknud. Paznenenne o0pa3ioB Ha ¢Ga3bl.

HepeOCEDKIICHI/IC HYKJICMHOBBIX KUCJIOT C ITIOMOUIBIO U30ITPOITHUIIOBOIO U 3TUJIOBOI'O CITUPTA.

o c w0 Do

CoocanuTteny: TMHEHHBIN OTHAKPUIAMU, TIIMKOT'CH, alleTaT HaTPHUs.

3ansTue 6. I'eqib-1ekTpodope3 HYKJIEHHOBBIX KHCIOT ( 4 yac.)
Ilnaun 3ansaTHs:
B Teopus pasaeneHuss MOJIEKYd B AJIEKTPUUECKOM MOJE.
B Arapo3ublii 1 MOIHMAKPHIIAMHIHEIA TelTb.
B Bydepsr mis anexkrpodopesa. 3arpysounsie 6ydepsl. Mapkepsr Moiekymsipabix Macc. Oxpacka
HYKJICMHOBBIX KUCJIOT JJIsl MX BH3yasn3aiuu, 3tuanyM opomu 1 SYBR Green.
B Anamm3 pesymeraToB snektpodopesa PHK u JIHK. Onpemnmenennss kauercBa BBIICOSHUS

HYKJIEMHOBBIX KHCIIOT C IIOMOLLBIO 3JIeKTpodopesa.

3ansTue 7. CnekTpopoToMepusi HyKJIEMHOBBIX KHCIOT ( 4 4ac.)
IInan 3ansaTHA:
1. Ontnueckas miotHocts pactBopos JJIHK u PHK.
2. 3axoH byrepa—Jlambepra—bepa. Pacuér koHIeHTpanny KOHIEHTPALUH HYKJIEHHOBBIX KUCIIOT.

3. YcrpoiictBo ciektpodoTomMerpa, (OTOKOIOPUMETPA U CIEKTPOMETPA.

3anstue 8. Boinenenue IHK u3 o0pa3unoB Tkaneii naunenTon ( 4 yac.)
Ilnan 3angaTus:
1. Merons! Beigenenus JJHK 13 paznudHbIX HCTOUHUKOB.

2. ®eHon-x10pohOpMHAS HKCTPAKLIHAL.



3. Bsigenenne xpomocomuoit JIHK mo meroay Sambrook and Russell, 2001

3anaTue 9. AHanmm3 kadectBa BbiiedeHHoli JIHK B arapo3Hom reje um ¢ NOMOIIBIO
cnexktpodgoromerpun ( 4 4yac.)

ILinan 3ansaTHs:

Teopernyeckne OCHOBBI aHaj HM3a kadecTBa BoiaeneHHoi JIHK B arapo3nom rene

3aBucuMocTb dQdekTuBHOCTH pazaencHus GparmentoB JJHK or xonuuecTBa arapossl B rene
Oxpacka JIHK B arapo3HbIX reisx.

Bydep mis nanecenns o0pasioB Ha reib

Twume! anexTpodope3Hbibix Oydhepon

Amnanu3 kadectBa BoiaeneHHon JIHK ¢ momoiikio criektpodoromeTpuun

3akon byrepa—Jlambepra—bepa

O N o g M w D E

Ornrrnueckas IIIOTHOCTD

3ansatue 10. Cemunap no teme «PadoTa ¢ HyKJIeMHOBBIMH KUCJ0TaMu» ( 4 yac.)
Bonpocs! k ceMunapy:

1. Meroapl BbIAEIEHUS HYKJIEHHOBBIX KUCIIOT

2. ®enon-xmopohopMHas IKCTPAKIUSI

3. AHanm3 KayecTBa HyKJICMHOBBIX KHCIJIOT C IOMOIIBIO T'eIb-3JIeKTpodopesa
4, CrnexktpodoToMeTpus HyKIIEHHOBBIX KHCIIOT
5

3akon byrepa—Jlambepra—bepa. Pacuér xoHIIEeHTpaly KOHIIEHTPAIIUN HYKIEHHOBBIX KHUCIIOT

3ansTue 11. Jlu3aiin ren-cnenuduueckux npaiimepon ( 4 yac.)
Ilnaun 3ansaTHs:

1. Ompenenenue mpaitmepa

2. Pacuer Temmepartypbl OT>KHIra mpaiimepa

3. IIposepka mpaiimepa in Silico

3anstue 12. IIIP amniudpukanus pparMedTa rena uarepeca ( 4 yac.)
IInan 3ansaTHA:

1. Teopus momuMepa3HON EMTHON PeaKIHH

2. Tlon6op ycmoswuii I111P

3. Twumsr [TLP ammmudukaTopo

4. Dnexrpodopes npoaykros [P B arapo3Hom rene

5. Ananus pesynbraToB [11[P

3ansaTue 13. Beigenenue ¢gpparmenTa u3 arapo3Horo reJs ( 4 yac.)

Ilnan 3angaTus:



1. Ha6opsr mis Beigenenns JJTHK u3 arapo3Horo wim nonuakpHIaMUAIHOTO Test
2. Oco0OeHHOCTH 3JIeKTpodope3a MpU MOArOTOBKE 00pa3IOB [Tl BHIJCICHUS U3 Tells

3. Knaccuueckue meronsr Beinenenus JJHK u3 araposnoro rems

3ansaTtue 14. CekBeHupoBanne (pparmeHTa reda uHTepeca ( 4 1ac.)
ILinan 3anaTHA:

Teopus cekBennpoBanue no CaHrepy

Hcnonp3Banue MeUeHHBIX HYKJICOTU 0B

IIpobonodzomosxka 0ia cek8enupo8anus

1

2

3

4. Peaxuus ¢ Big Dye (Big Dye Reaction)

5. Ouucrka npoaykroB [P ¢ momomsio Big Dye XTerminator Purification Kit
6

AHanu3 pe3yabTaToOB PEaKIIUU CEKBEHUPOBAHUS

3ansTue 15. AHAIN3 HYKJEOTHIHBIX MOCJIEA0BATEILHOCTEH ¢ MOMOIIBIO aKeTa mporpaMmm Vector
NTI u 6a3 nanubix NCBI (4 gac.)

Ilnan 3anATHA:

Pa6ora ¢ daiimamu B popmare Geen Bank u FASTA

Bo3moxuoctn nporpamuoro ooecnieaenust Vector NTI

CpaBHEHHE TTOTYYEHHBIX ITOCIIEIOBATEILHOCTEN ¢ 0a3aMu TaHHBIX

> w0 Do

[onck monmnMop(hr3MoB B TOCIEIOBATEIHHOCTSIX HHTEPECa

3ansatue 16. Cemunap no teme «PadoTa ¢ HyKJIeHHOBBIMH KHcJI0TaMu» ( 4 yac.)
Bomnpocel k cemunapy:
1. Teopus noauMepasHOM IIEMHON peaKIuu
CocraBieHue mpaiMepoB
OcobGenHoctH 3ekTpodopesa mpu NOArOTOBKE 00Pa3I0B IS BBIACICHUS U3 Telsl

2

3

4. Teopus cekBeHupoBaHue o CaHrepy

5. Ilonck nonumMop($hr3MoB B OTCEKBEHHUPOBAHHBIX MOCIEIOBATEIbHOCTIX
6

Pabora ¢ daiinamu B popmare Geen Bank u FASTA

3ansaTue 17. PaboTa ¢ KyJbTypaMH KJIETOK MJIeKONUTaOmuX ( 4 4yac.)
Ilnan 3ansATHA:
1. Meroapl KyIbTUBUPOBAHUS KIETOK M TKaHEH.
2. KyneTypsl nepBUYHbIE 1 BTOPUYHBIE, TOCTOSHHBIE KJIETOYHBIE JINHUY.
3. baszoBble nuUTaTeNbHBIE CpPENbl M TEPBbIE KIETOYHBIE JMHUM YEIOBEKAa M MIICKONMMTAIONIUX,
KynbTypa Hela.
4. CpIBOpPOTOYHOE M OECCHIBOPOTOYHOE KYJIBTUBUPOBAHKE, KAUECTBO CHIBOPOTOK, TECTUPOBAHKE HA

OHAOTOKCHHBI, pOCTOBLIC (l)aKTOpLI.



5. IlpuHnmmel ycTpoiicTBa U 00OpYAOBaHHS MOMEIICHUH A KyJIbTUBUPOBAHUS KIETOK, OOKCHI,
Oaktepunuaneie samiel, HEPA-QuneTpanus, namuHapHble mKadbl (CKaMbH), KJIaccChl
JAMUHAPHBIX IIKa(OB, TOPENKHU, YCTAHOBKM MJIsi IOATOTOBKH BOJBI BBICOKOTO KadecTBa,
CYXOXKapoBbI€ CTEPUIIN3AIIMOHHbIE ITKA(BI, aBTOKIABBI, MHKY0AaTOPHI KIIETOK, MHBEPTHPOBAHHBIE

MHUKPOCKOIIBI.

3ansatue 18. MoaekynasapHoe kioHupoBanue u pekomonnantHble /IHK ( 4 gac.)
ILinan 3ansaTHs:

PexomOunanTHas JIHK.

DHIIOHYKJI€a3bl PECTPUKITHH.

Caiitel pectpukiun. ECORI u BamHI.

Kapruposanue monexynst JTHK.

IToaroroBka dhparmentoB JAHK mist KiioHUpOBaHMS

KomnerentHsie kierku. Tpanchopmarius.

N o o M w0 DdoE

OCOOEHHOCTH TEIIOBOTO MIOKA U AJIEKTPOIOPAITHH

3ansTue 19. Tpanchekuus KiaeTok MiaekonuTaoumux ( 4 gac.)
Ilnan 3anaTHA:

1. TlomsTue TpaHChEKITNH.

2. Twumbl TpaHCceUpPyONIUX pearacHToB

3. Hcnonb3oBaHHE TUTIOCOM H AJICKTPOIIOPAIIHN

4

PexomOnHanus 1 BUPYCHBIE CUCTEMBI TPAaHC(EKITIT

3ansTue 20. Cesiekuus B KyJabType KJIETOK U 0TOOP TpaHCcGOPMHUPOBAHHBIX KJIOHOB ( 4 yac.)
Ilnan 3ansaTHA:
1. CenexTuBHBIC MapKepbl KJIETOK MJIEKOMUTAIOLINX
CocraB cpen i1 ceneKuu
[IpaBuia KynTbTUBHUPOBAHMS U pacyeT KOHLEHTPAluK aHTHONOTHUKOB
OT1OOp KIIOHOB 110 MOP(OIOTHIECKUM MPHUITHAKAM

Wnentuduxanms TpanchopMUpOBaHHBIX KIOHOB ¢ iomortpio [11[P

S T

O160p GFP — MonoKUTENbHBIX KIIOHOB

3ansTne 21. [Iporounas uurodayopumerpus ( 4 gac.)

Ilnan 3angaTus:



OCHOBHBIE MOHSATHSI, YCTPOUCTBO U MPUHLUI pabOTHl IPOTOYHOTO HUTO(IyOpUMETPa,
BO3MOKHOCTH NPHUMEHEHHUS METoJa MPOTOYHOM IUTOMETPUHM JJIsl aHajiu3a KIETOYHBIX
MOIYJIAL NN

[IpuroToBieHue KIECTOUHBIX CYCIIEH3H ISl TPOTOYHON UTO(MIYOPOMETPHH

Pabora wa mnporounom muroduyopumerpe BD ACCURI: kamubpoBka mnpubopa, cOop u
MIEPBUYHBIN aHATN3 TaHHBIX.

JeranbHblii aHadM3 TONYYEHHBIX NAaHHBIX C HCIOIB30BAHUEM MPOTPAMMHOIO 0OOeCIeueHHUs
WIinMDI 2.9: noctpoeHue OmHO- M JABYXMapaMETPUYECKHX THCTOrpamm, muddepeHraris
OJJMHOYHBIX KJIETOK M KJIECTOYHBIX arperatoB, CO3JaHHE PETHOHOB, TEHTHpOBaHHE,
cratucTudeckas oopaboTka JaHHBIX.

WuTepnperanus MOMy4YEeHHBIX PE3yJAbTaTOB: aHAM3 paclpeleNieHds KIETOK 0 pa3MepHO-
MOPQOIOTHYECKUM MapaMeTpaM (Ha OCHOBE aHaJIHM3a MapaMeTpOB CBeTopaccesHus) u 1o ¢azam

KJICTOYHOI'O I[MKJIa (Ha OCHOBE aHayu3a (JIyOpEeCLCHIIMN HOIK 1A TIPOITH TN ).

3anstue 22. Cemunap mno Teme «Padora ¢ TpaHCcPUIUPOBAHHBIMU KYJLTYPaAaMH KJIETOK

MJIEKOMTUTAIO LU X))
(4 uac.)
Bonpocsl k ceMuHapy:
1. Merons!l TpaHCEKITUN
2. CenexTHUBHBIE MapKephl KIIETOK MJIEKOITUTAIOUINX U CEJIEKTHBHBIE CPEIbI
3. PexomOuHanus u BUPYCHBIE CUCTEMBI TPAHCHEKITHI
4. Meroapl KyJbTUBHUPOBAHUS KIIETOK U TKaHEH
5. IlpaBuia KyTbTUBHPOBAHUS U pacyeT KOHIICHTPAINH aHTHONOTHKOB
6. IlpuHIMIEI ycTpoiicTBa U 000PYAOBAaHUS IOMEIIEHUH TS KYTbTUBHUPOBAHHS KIIETOK
7.  OCHOBHBIE MOHATHSI, YCTPOHCTBO U MPUHITUT paOOTHI IPOTOYHOTO MUTOQITYOPHMETPa



JlaGopaTtopnsblie padoTsl ( 18 yac.)
JlaGopaTopHasi pabora Nel. IlpuroroB/ieHre MaTepraJIiOB U PACTBOPOB /sl BHINIOJIHEHUS
NnpakTH4YecKoii yactn kypcea ( 1 gyac.)
CTpykTypa 3aHsITHUS !
1.  IlpuroroBieHne HABECOK CyXUX PEaKTHBOB
2. IlpurotoBieHue COIEBBIX PACTBOPOB

3.  Hsmepenne pH pactBOpoB

JlabopaTtopHas padora Ne2. Boinenenue [IHK u3 o6pa3uoB Tkaneii nauuentos ( 1 gac.)
Boioenenue xpomocomnou /IHK no memooy Sambrook and Russell, 2001
CTpykTypa 3aHsITUS:

1. T"omorenm3anus TkaHei

2. Okcrpakrus JJHK 13 roMoreHn3upoBaHHBIX 00pa3IoB

3. Ilepeocaxnenne u konnentpupoBanue JJHK crmprom n 3M ameratom HaTpus

JlabopatopHas padora Ne3. DjexTpodope3 HykaeunoBbIx kucaot (JJHK),
BbIIeJIEHHBIX U3 TKaHel mauuenTos ( 1 gac.)
CTpyKTYypa 3aHATHSA:

1. IlpuroroBieHre arapo3HOTO rens

2. Tloaroroeka obpasios JJHK
3. IIpoenenue snekrpodopesa
4

Orenka KadecTBa 00pa3IoB ¢ MOMOIILI0 TPACHIUTIOMHHATOPA

JlabopaTtopHas padora Ned. /[u3aiin reH-cnenupuiecKux npaiMepoB K mocjae10BaTeIbHOCTH 2-0T0
3K30HAa cynmepokcua aucmyTassl |1 (1 yac.)
CTpyKTypa 3aHATHUS:

1.  Tlowmck mocnenoBatenbHOCTH HHTEpeca B 6aze manapix GENE BANK

2.  Tlombop mpaiiMepoB, COOTBETCTBYIOIINX CTAHAAPTHBIM KPUTEPUIM

3. TIpoBepka mpaiiMepoB C MOMOIIBIO HHCTPYMEHTOB s in Silico ammmdukanmm

JlaGopaTopHas pabora NeS. Ammunpukanus ¢pparmenta rena nurepeca ( 1 gac.)
CTpyKTYypa 3aHATHA:

1. Pacuér temmepatypHOro pexuma ycnopwuii nposenenus [P peakiun

2.  Pacuér coctaBa peakiMOHHOH cMecH

3. 3amyck [1LP ammum¢ukanun

JlabopatopHas padora Ne6. Boinesienue ¢gparmenTa u3 arapo3soro rejs (1 gac.)

CTpyKTYypa 3aHATHA:



1. IlpuroroBneHue arapo3HOro refs Juig Boiaenenus oopasuos JTHK
2. Ilpoenenue snexrpodopesa aMmanpuIpoBaHHOro GpparmMenTta

3. Beigenenne JJHK ¢parmenta HeoOX0AUMON ATMHHBL

JlabopatopHas padora Ne7. CexBenupoBanue (pparmenta rena unrepeca ( 1 gac.)
CTpykTypa 3aHsITHUS !
1. TIpoGonoAroroBka sl CeKBEHHPOBAHUS
2. Peaxuus c Big Dye (Big Dye Reaction)
3. Owuucrka npoaykroB [THP ¢ momomsio Big Dye XTerminator Purification Kit
4

IIpoBeneHre ceKBEHMPOBAHUS

JlabopaTtopHas padoTa Ne8. AHA/IN3 HYKJIEOTHAHBIX MOCJI€I0BATENILHOCTEH ¢ TOMOIIBIO aKeTa
nporpamm Vector NTI u 6a3 nanubix NCBI ( 1 uac.)
CTpyKTYypa 3aHATHSA
1.  BoccraHOBIEHHE ITOCIIEN0BATEILHOCTH, ITOIYYEHHBIE OT MIPSIMOTO U 00PaTHOTO MpaitMepoB,
HCIOJIB3YA TUCTOrpaMMy BEPOATHOCTH HAJIMYUMA ONIPEACTICHUA HYKICOTHI0B
2. CpaBHEHHE TTOCIIEAOBATEILHOCTH OT peBepc-TipaiiMepa u ¢opBap mpaitmepa, MoucK o0meit
4acTH, IOJIy4YEeHHE PEeBEePC-KOMILIIEMEHTAPHOM MOCIIE0BATEIbHOCTH IO PEBEPC Mpaimepy u
000beAMHEHNE UX B OJTHY MTOCIEIOBATEIHHOCTh

3. ITouck 3amen ¢ nomorsro 0a3 nagaerx NCBI

JlaGopaTopuas pa6ota Ne9. KyabTHBHpOBaHHe PAKOBBIX KJIETOK YesoBeka Juaun HT1080,
coJepsKaluX HCKYCCTBEHHYI0 Xpomocomy ( 1 yac.)
CTpyKTYypa 3aHATHSA:

1.  IlpuroroBieHue MOTHOI Cpeabl IS KyIbTHBUPOBAHUS KICTOK

2.  Pa3mopo3ska KieTox

3. IloceB KIIyTOK Ha KyJIbTYpaJIbHYIO OCYLY

JlaGopaTtopuas pa6ora Nel(. KiioHupoBanue BeKTOpa, coep:Kaiiero reH 3eJeHoro
({p1yopeciieHTHOT0 GeJiKa ¢ peryJupyeMbIM BpeMeHeM jierpaganun u Bekropa Cre — pekoMOUHa3bI
(1 4ac.)
CTpyKTYypa 3aHATHA:

1. IlpuroroBieHue KOMIIETEHTHBIX KJIETOK KaJIBIIUEBBIM METOI0M

2. Tpanchopmarus E. coli merogom TernoBoro moka

3. [P ananu3 KOJOHUM HA MPEAMET HATTUYUS LIETIEBBIX IIa3MHU]T

4

Boinenenue mazmugnon JJHK



JlaGopaTopuasi pagora Nell. Tpancpexuust kiaerok uaun HT1080 mosryyenHbIMu BEKTOpaMu /151
LoXP — pexkoMOMHAHTHOIO BCTPaMBAHUS 3€JeHOT0 (IyopecleHTHOro 0elKa B HMCKYCCTBEHHYIO
XpoMocomy 4esoBeka (1 gac.)
CTpykTypa 3aHsITHUS !

1. Tlocaaka KJIETOK AJISl MPOBEACHUS TPaHCHEKIINH

2. Pacuer cocraBa peaklMOHHON cMecH JJisi TpaHCcheKIuu
3. TlpoBenenue Tpanchexnum
4

Onenka 3 QeKTUBHOCTH TPAHCPEKIIUHU C TOMOIIBIO (DIIyOPECHEHTHOT0 MUKPOCKOMa

JlabopatopHas padora Nel2. Cenexuus kiertok HT1080 na cpene B npucyrcreuu HAT (1 uac.)
CTpyKTypa 3aHATHA:

1.  TlpuroroBieHHE MOTHOW Cpebl Ui KyJIbTUBUPOBaHHS ¢ fo0aBnenneM HAT

2. TlpombiBKa KJIETOK Oy(epHBIM pacTBOPOM Tepe] T0OaBICHHEM CEJIEKTUBHON CpPEJIbI

3. Hauano cenexuumn: no0aBieHne ceneKTUBHON cpensl ¢ HAT

JlaGopaTtopHasi padora Nel3. O16op GFP — mosioknTeIbHBIX KJI0HOB ( 1 yac.)
CTpyKTypa 3aHsSITHA:
1.  TIowck KIIOHOB SKCIPECCHPYIOIINX 3eNEHBIH (ryopectienTHbIH Oemok (GFP)
2 ITpompIBKa KIIeTOK Oy EepHBIM PACTBOPOM
3. CuATHE KJIOHOB C 3€IEHOH (IIyOpECLCHIINEH ¢ TOMOILBIO TPUIICHHA
4

IlepeceB 0TOOpaHHBIX KJIOHOB Ha OTIEIBHYIO IIOCYAY

JladopaTtopHas padora Nel4. OnbIT M0 HCMOJL30BAHHIO 0OTOOPAHHOIO KJIOHA JIs1 POBEPKH
JelicTBHS MPOTHBOOIYX0J€eBbIX Mpenapatos ( 1 yac.)
CTpyKTYypa 3aHATHSA:
1. OnpenenuTh SKCIIEPUMEHTAIBHBIM ITyTEM KOHIICHTPAIIUIO BellecTBa (BEIOPaHHOTO
MIPOTHUBOOITYXO0JIEBOT0 IIPenapara) B MPUCYTCTBUH KOTOPOH THOHET IMOJOBUHA KJIETOK B KYJIBTYpe

2. JloGaBuThH BRIOpaHHOE BEIMIECTBO K KIETKAM

JlaGopaTtopHas pabora NelS. Mcnonb3oBaHKe MPOTOYHOT0 MU TO(IyOPHMeETPA VIS OLCHKH
JelficTBHS MPOTHBOOIYX0JIeBbIX MpenaparoB Ha KJaeTkn ¢ HAC (3 uac.)
CTpyKTYypa 3aHATHA:
1.  Cuarp 00paboTaHHBIE KJIIETKH C TOBEPXHOCTU U PECyCIIEHIMPOBATh B Oy(QepHOM pacTBope
2. IlpoecTs TecT Ha MPOTOYHOM LUTOQIYOPHUMETPE O ONIPEAETCHNUIO COOTHOLICHUS 3€NEHBIX U
HE 3eNEHBIX ()ITyOPECIEHTHBIX COOBITHIA

3. CpaBHI/ITB MOJIYUYCHHBIC TaHHBIC C JaHHBIMU JIMTCPATYPhI



I1l. YYEBHO-METOIUYECKOE OBECIIEYUEHUE CAMOCTOSTEJIbHOM
PABOTbBI OBYYAIOIINXCA

Y4ebHo-MeToiMYecKoe 00eCleYeHne CaMOCTOSATENbHOW paboThl  OOYdYaIOMIMXCSl 110
JUCHUITIIINHE ((MGI[I/IIII/IHCKEUI 6I/IOTCXHOJIOFI/I$[)> mpeacTaBJICHO B HpI/IJIO)KeHI/II/I 1 ¥ BKIIOYaeT B
ceOst:

L HHaH-Fpa(i)I/IK BBITIOTHEHHUS CaMOCTOSITSIFHOM pa60TbI 10 JUCHUIIJIMHE, B TOM 4YHUCJIIC
IIpUMEPHBIE HOPMBI BPEMEHU Ha BBIITOJIHEHHE 110 KaXKIOMY 3aJaHHUIO;

® XApPaKTCPUCTHUKA 3&[[&HI/II>1 JJIsL CaMOCTOSATEIILHOM pa6OTI)I CTYACHTOB W MCTOANYCCKUC
PEKOMCHAAINH T10 UX BBITIOJTHCHUIO,

e TpeOOBaHUS K MPEACTABICHUIO U O(OPMIICHUIO PE3YIHTATOB CAMOCTOSITEILHON pabOTHI;

® KPUTEPHUU OLIEHKU BHITIOJHEHHUS CAMOCTOATEIbHON pabOTHI.



IV. KOHTPOJIb TOCTUXEHUSA IEJENA KYPCA

Ne KonTponupyembie O1eHOYHBIE CPEJICTBA - HANMEHOBAHHUE
m/n | MoOmymu/ pa3aensl / TeMbI Komp! u sTamsr =
. TEKYIINH MIPOMEXYTOYHAS
JCIUTUTAHBI (hopMHpOBaHUS KOMITETEHIUI
KOHTPOJIb aTTecTarys
1 Pazpnen 1. [Tpunmmmb OIIK-9 3Haer, yMeeT, KonTponbHoe 3auer/3K3aMeH
MOJIEKYJISIPHOTO [K-12 BIIa/IeeT TECTHPOBaHHUE, Bormpocsr -1-38
KJIOHMPOBaHMUSI. [1K-4 Hoxman
[onumepaszHast nenHast [1K-5 orpoc
peaxius [1K-6
Paznen II. ITpunmummne!
MOJIEKYJISIPHOTO

KOHCTPYHUPOBAHUS U
KJIOHUPOBAHUSA C
TPUMEHEHUEM
MHKPOOPTaHU3MOB U
BeKTOprIX CHUCTEM
Pasznen III. Co3nanue u
HCIIOJIb30BaHUE
TCHCTUYCCKUX
KOHCTPYKIHN JIJIst
TpaHCTeHe3a B KJIETKax
MJIEKOIIUTAIOIIHX.
TpaHncrennsie
JKMBOTHBIE.
IIepcniekTrBBI FeHHOM
Tepanuu

Paznen IV. Pa3paborka
U COo3aHue
TeHETHYECKHUX
KOHCTPYKLUH
6uohapMaIieBTHIECKOTO
Ha3HaYeHUs

Pazgen V. Ananus
TeHETHYECKHU
00yCIOBIEHHBIX
MaTOJIOT Ui, MOHOI'€HHBIX
U MYyTbTU(DAKTOPHBIX
3a005eBaHuit

Pasznmen VI. Or
T€HETHYECKOr0 aHAIM3a
K T€EHOMHOU MEIUIINHE:
TEXHOJIOTHHA
MIOJHOI€HOMHOI' O
CKPUHMHIa acCOLUalUi
C MaTOJIOTHEH

KOHTpOJ'IBHBIe 1 METOAUYECKHUE MAaTCPUAJIbI, 4 TAKKEC KPUTCPHUU U IMOKA3aTECIIH, HCO6XO,I[I/IMLIC JJIs1 OLICHKH 3HaHHfI,

YMEHUH,

00pa3oBaTeNbHON MpOrpaMMBI NpezcTaBieHs! B [Ipunoxennn 2.

HaBBIKOB W XapaKTEPU3YIOIINWE OTarlbl

(opmMHupOBaHHS KOMIIETEHIIMA B Mpomecce

OCBOCHHA



|. CIIMCOK YYEBHOM JIUTEPATYPbI U HH® OPMAIIMOHHO-
METOAMYECKOE OBECIIEHEHMUE JUCHUIIJINHBI

OcHoBHas1 JuTEparypa

1. Bbenmmxamun Jlptoun I'ensr / mep. ¢ amrin. WM. A. Kodwmamm, H. 0. Vceman, M. A.
TypurHUHOBOM.

Mocksa: BMUHOM. JlaGoparopus 3nanwmii, 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.

Ilepeyenns pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn « AHTEepHEeT»

Wuctpyment TSt MIPOBEPKH npaiMepoB in silico

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

basa maHHBIX /7151 IOMCKA OJTHOHYKJICOTHIHBIX 3aMeH http://compbio.cs.queensu.ca/F-
SNP/

HNuctpymenT st nepeBoa nocienoBaresbHoct JJHK B peBepc-KOMITTIEMEHTapHYIO

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

http://rosalind.info/problems/locations/ - pecypc ais caMOCTOATEILHOTO U3YUCHHS

ounoundopmaruku Rosalind.

http://www.ncbi.nlm.nih.gov/ - caiit HarmonansHoro I{enTpa 6notexHoaoruyeckoi nadopmanum
NCBI, 6a3a nanubix ['eHHBII OaHK.

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

MporpaMma i BbIpaBHUBAHMSI [TOCJIEIOBACIBHOCTEH OMOIOTHYECKUX MAaKPOMOJIEKYJT

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

OubIUTEeKaph.

http://www.ebi.ac.uk - caiit EBpormeiickoro uHcTHTyTa OHOMH(DOPMATHKH

http://www.scopus.com — 6ubarorpadudeckas 06a3a JaHHBIX M HHAEKC IIUTHPOBAHUS SCOPUS

http://thomsonreuters.com/thomson-reuters-web-of-science/ 6ubarorpadudeckas 6a3a JaHHBIX U

unaekc muruposanus Web of Sicence

http://www.molbiol.ru — pycckos3bruubIii HHPOPMAIHOHHBIN CAWT U GOPYM IO MOJIEKY/ISAPHOI

OHOJIOrUH


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/

IlepeyeHb HH(OPMALMOHHBIX TEXHOJIOT Ml
U MPOTrPaMMHOI0 o0ecrne4eHHus

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

nti-software.html

IIpu  ocyiiecTBACHUH 00pa30BaTEIBHOTO MPOIECCa CTYACHTHI HCIONB3YIOT — IPOrPAMMHOE
obecnieuenue: Microsoft Office (Excel, PowerPoint, Word u np.), anekrpoHHbie pecypchl caiita [IBOY,
pkitouast ObC JIBOY.
bubnuorpaduyeckas 0a3a JaHHBIX U WHACKC IUTUPOBAHHUS SCOPUS, OuOnmorpaduueckas 0a3a JaHHBIX U
unaekc nutuposanus Web of Science, mornckoBas crcrema, reHHbIN 6aHK 1 aker omtaiH-mporpamm NCBI,
HaydHas odJekTpoHHas OubOiuoreka eLIBRARY, anekrponHO-OMOMMOTEeUHas cucreMa fZnanium?,
BJIEKTPOHHasi Oubimoreunas cucrema IPRbooks, nndopmarmonnas cucrema "EJJMUHOE OKHO" nocrymna
00pa30oBaTeIbHBIM PECypcaM JOCTYIT K AJICKTPOHHOMY 3aka3y KHUT B OubOanoreke [IBOY.

[porpammuoe obecnieuenne Vector NT| anst ananmu3a mia3mMu]] v APYrUX TeHETHYECKHX BEKTOPOB.

http://blast.ncbi.nIm.nih.gov/Blast.cgi - BLAST: Basic Local Alignment Search Tool, mporpammuoe
obecriedeHue Jiisi BBIpABHUBaHHS TIOCIIEIOBACTIBHOCTEH OMOIOrMYECKUX MaKpOMOJIEKYIT

MEGA — nporpamMMmHBIH HakeT i (QUIOICHETHYECKOrO aHalli3a M BhIPABHHBAHMS IOCICIOBATEIbOCTEH
OMOMOJTEKYJT

http://www.idtdna.com/calc/analyzer - mporpamMmmuoe obeciieueHre IIss aHaan3a KOPOTKHX HYKIEOTHIHBIX

MOCJIeA0BaTENBLHOCTEN U MpaiMpOB


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.METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO JNCHUIIJIMHBI

Kypc cTpykrypupoBaH 1O XpOHOJOTMYECKOMY, TEMAaTUYECKOMY M CpPaBHUTEIbHO-
TUIIOJIOTUYECKOMY IPUHLUIIAM, YTO II03BOJSET, C OJHOM CTOPOHBI, CUCTEMATU3UPOBATH
y4eOHBIIl MaTepuas, C Jpyrod — TOAYEPKUBAET CBSI3b C JAPYIMMH JAUCHUTUIMHAMH
I'YMaHUTapHOI'O U CIELHUAIBHOIO LUKJIA.

B mporecce nzydeHuss MaTepraioB y4eOHOT'O Kypca MpeiararoTcs cleayromue GopMBI
paboT: yTeHHE JISKIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJbHBIE paOOTHI.

Jlekyuonnvle 3auamusi OPUSHTHUPOBAHBI HA OCBEIEHHE BBOJHBIX TEM B KaXKIbIH pas3aen
Kypca ¥ IpU3BaHbl OPUEHTHPOBATh CTYJACHTOB B MpeAjaraéMoM MarepHale, 3aJ0KUTh HayyHble
1 METOJIOJIOTUYECKUE OCHOBBI JJIs JalIbHEHIIIeH caMOCTOSATENbHON pabOThl CTYIEHTOB.

Ilpakmuueckue 3anamus akUEHTUPOBaHbl HA HauOoJiee MPUHIUIHAIBHBIX U MPOOIEMHBIX
Bompocax  Quiocopu M TNpHU3BaHbl  CTUMYJIHUPOBaThb  BBIPaOOTKY  COOCTBEHHOM
MHPOBO33PEHYECKOI MO3ULINHU IO JaHHBIM TEMaM.

B pabote co cryneHTaMH HCHOJIB3YIOTCS pa3HooOpa3Hble cpeicTBa, (GOPMbI U METOJbI
oOyueHus (MHPOPMAIIMOHHO-Pa3BUBAIOLINE, TPOOIEMHO-TIONCKOBBIE).

Oco60 3Haummo mia  MpodeCCHOHATBHOW  TOJITOTOBKH  CTYJIEHTOB  SIBJISIETCS
camocmosamenvHas paboma 1o Kypcy. B xozae 3Toii paboThl CTYACHTHI OTOMPAIOT HEOOXOIUMBII
MaTepual IO M3y4aeMOMY BOIpOCYy M aHauu3upyroT ero. CamocrosrenbHas paboTta ¢
JUTEpaTypoil BKJIIOYAET B ceOs TaKue MpUEMbl KaK COCTABICHME IUIaHA, TE3MCOB, KOHCIEKTOB,
aHHOTHpPOBAaHME HCTOYHUKOB, HamucaHue pedepatoB. B pamkax yueOGHOro Kypca
[0JIpa3yMeBAeTCsl  COCTABJICHME  TEMaTMYECKMX  JOKJIaJ0B,  KOTOpble  MpOBepsieTcs
IpernoiaBaTelieM, 00CyXkAaeTcsl CO CTYA€HTAMU U YUUTBIBAETCS IIPU UTOIOBOM KOHTPOJIE 3HAHUN
0 KypCy.

CTyneHToB HEOOXOJMMO TIO03HAKOMUTh C OCHOBHBIMM HMCTOYHHKaMH, 0€3 KOTOPBIX
HEBO3MOXXHO IIOJHOLIEHHOE IIOHMMaHHWe MpobiaemMaTtuku Kypca. Ilo3TOMy 3T HMCTOYHHKH
PEKOMEH/IOBaHbI CTYACHTaM Ul JOMAIIHEro U3y4EeHUs U BKIIIOYEHBI B IPOrpaMMy.

OcBoeHue Kypca JOJDKHO CIIOCOOCTBOBAaTb PAa3BUTHIO HABBIKOB OOOCHOBAHHBIX U
CaMOCTOSITENIbHBIX OLICHOK (pakToB M KoHUenuid. [ToaToMy Bo Bcex opmax KOHTPOJIS 3HAHUM,
0COOEHHO MpH cAaye 3a4eTa, BHUMaHHE JI0JDKHO OBITh 00palleHo Ha moHuMaHue (uinocodcekoit

HpO6HCMaTI/IKI/I, Ha YMCHHUC KPUTUYICCKH UCIIOJIb30BATH €€ PE3YJIbTAThbl U BHIBO/IHI.

Vil. MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHUE JUCHUIIJIMHBI

OcBoeHue JUCLUMIUINHEL «MeauinHCcKas OMOTEXHOJIOTHSI nmpearojgaract uCrojJIb30BaHUC

CIIEAYIOIIET0 MaTepUAIbHO-TEXHUYECKOTo obecnieueHus:: MynabTUMEIUHHON — ayauTOpHH,



OCHAIIICHHOW IIHUPOKOIOJOCHBIM JIOCTYIIOM B CeTb MHTepHEeT. KommbrorepHoro kiacca. Bcee
KOMIIBIOTEPBI MOJKIIIOUEHBl K KOPIOPAaTUBHOM KoMIbloTepHOU cetu IB®PY m Haxomdrcs B
€IVHOM JIOMEHE.

Jlnsi BBITIOJTHEHUS CAaMOCTOSATENIBLHON pabOThl CTYACHTHI B JKWIBIX Koprycax JBOY

obecmreuensr Wi-Fi.



MUHHUCTEPCTBO OBPABOBAHUS 11 HAYKU POCCUNCKON ®EJEPALIUN
denepanbHOE FOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BATEIBHOE YIPESKICHUE
BBICIIIETO MPOQESCCHOHATHFHOTO 00pa30BaHUs

«JlanbHeBOCTOUHBI (elepaIbHbINA YHUBEPCUTET»

(AB®Y)

HA3BAHMUE HIKOJIbI (PUJINAJIA)

YUEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOATEJBLHOI PABOTBI OB YYAIOIIIUXCS
Mo AMcHMIInHe «MeIuIMHCKass OHOTeXHOJIOTHs»

Hanpagsienue noarorosku 30.05.02 Meanuunckasi 6uodpusuka

d)opMa NMOJATOTOBKH OYHas

BaaaunBocTok
2016



-Fpa(bI/IK BBITIOJIHCHUS CAaMOCTOSITEIILHOM pa6OTI)I MO JUCHHUITIUHE:

Ne Hara/cpoku Bua camocrosiTeJIbHOM Tlpumeprrre
| BLIOXHeHHs paGoTbI HOPMBI BpeMeHH Ha | Dopma KOHTPOJIs
BBINOJIHEHHE
5 cemecTp
1-10 Henens Pabora ¢ KOHCIIEKTOM, 3 Pedepar nnu
HA3y4YEHUE JIUTEPATYPSHI 110 MpEe3EHTalHUs,
JMCIMIUINHE, TOJrOTOBKA K KOHTPOJIBHOE
1 HPaKTHYSCKOMY 3aHSATHIO, TECTHPOBAHHE
IIOATOTOBKA K KOHTPOJIIBHOMY
TCCTUPOBAHUIO, HAITUCAHUEC
JIOKJIQJIOB, PEIICHUE TECTOB
11-18 Hepens Pabora ¢ KOHCIIEKTOM, 6 Pedepar,
U3Y4YEHHUE JIUTEPATYPHI 110 KOHTPOJIbHOE
JUCHUIIIIMHE, ITIOATOTOBKA K TECTUPOBAHUEC
2 MPAKTHYECKOMY 3aHATHIO,
IIOATOTOBKA K KOHTPOJIbBHOMY
TECTUPOBAHUIO , ITOJATOTOBKA
JIOKJIQJIOB, PEIICHUE TECTOB
3 | ceccus [ToxroroBka K 3adery 3 3auer
6 cemectp
1-10 Henens Pabora ¢ KOHCIIEKTOM, 3 Pedepar nnu
HA3y4EHUE JINTEPATYPHI 110 MPE3CHTAIHNS,
JMCIUTUTNHE, TIOTOTOBKA K KOHTPOJIBHOE
1 MPaKTUIECKOMY 3aHSTHIO, TECTUPOBAHHE
MOJITOTOBKA K KOHTPOJIBHOMY
TECTUPOBAHHIO, HAITMCAHUE
JIOKJIAJIOB, PEIICHHE TECTOB
11-18 memens Pabota c KoHCTIEKTOM, 6 Pedepar,
U3y4YeHUE TUTEPaTyphI 1O KOHTPOJIBHOE
JMCIUTUINHE, TIOATOTOBKA K TECTUPOBAHHE
2 MPAKTHYECKOMY 3aHSTHIO,
MOJITOTOBKA K KOHTPOJIBHOMY
TECTUPOBAHHIO , TOJITOTOBKA
JIOKJIAJIOB, PEIICHUE TECTOB
3 | ceccus [MoaroroBka Kk 9K3aMeHy 3 DK3aMeH

CamocTtosiTenbHass paboTa CTYOEHTOB COCTOUT M3 IOATOTOBKU K HPAKTUYECKUM 3aHATHUSM,
paboTel HaJ PEKOMEHIOBAaHHOH JIMTEPAaTypoH, HAIMCAHUS JOKIAJ0B IO TEME CEMHHAPCKOTO 3aHSTHS,
MOATOTOBKY IIPE3EHTALUI.

[IpenonaBarens npemyiaraer KaxkJIoMy CTYAEHTY WHAMBUAYyalbHbBIE M AupdepeHInpoBaHHbIE
3aganusa. Hexoropsle M3 HUX MOTYT OCYIIECTBIIATHCS B Ipymie (HampuMep, MOArOTOBKAa NOKJIana |
Mpe3eHTALNH 110 OJHON TEME MOT'YT JIeJlaTh HECKOJIBKO CTYJICHTOB C pa3e/eHHEeM CBOMX 00s3aHHOCTEH —

OAWH I'OTOBUT HAYIHO-TCOPCTUUCCKYIO 4aCTh, a BTOpOfI IMPOBOAUT aHAJIN3 HpaKTI/IKI/I).

CamocrosTenbHas pa60Ta MOXCET OCYILICCTBIATHCA MHAWUBUAYAJIbHO WJIU I'pyIlllaMu CTYJICHTOB B
3aBUCUMOCTH OT ILICIIH, O6’B€Ma, KOHerTHOﬁ TEMAaTHKH CaMOCTOSATCIbHON pa6OTBI, YPOBHSA CJIO)KHOCTH U
YPOBHHA YMeHI/Iﬁ CTYACHTOB.

KOHTpOJ'II) PE3YyIbTATOB CaMOCTOSTEIIbHON pa6OTLI CTYACHTOB JOJDKCH OCYIICCTBIATHCA B

npeaciax BpPEMCHHU, OTBCACHHOIO Ha 00s13aTeNbLHbBIE y‘{66HLIC 3aHATUA W BHCAYAUTOPHYIO



CaMOCTOATCIbHYIO pa60Ty CTYJACHTOB IO AWCHUILIMHE, MOXET NPOXOAUTH B HHCBMCHHOﬁ, yCTHOfI nin

cMelaHHou (opme.

33[{311]/15[ AJIsA CAMOCTOHATE/IBHOI'O BBIITOJITHCHU A

1. Hanmcanne pedepara mo Teme, NpPEUIOKCHHON IpeNojaBaTesieM WIH CaMOCTOSTEIBHO

BBIOPAaHHOI CTYIEHTOM M COTJIACOBAHHOM C IPEIO1aBaTEelIEM.

2. IloaroroBka mpe3eHTalui ¢ UCIOJIb30BAaHUEM MYJIbTUMEIUMHOTO 000pyI0BAHMUS.

MeToauyeckne YKa3aHUIO K BbINOJHEHNIO pedepaTa

esn u 3apaum pedepara

Pedepar (ot nmar. refero — moxmajpiBaro, coOOIIal0) MPEACTABISIET COOOH KpaTKoe

U3JI0KEHHE MpOOJIEeMbl MPAKTUYECKOTO MM TEOPETHUYECKOrO Xapakrepa ¢ (OpMyJIUpOBKON

ONpENIENIEHHBIX BBIBOJIOB 10 paccMaTpuBaeMoil Teme. IM30paHHas cTyneHToM mpobiema

HU3Yy4aCTCd U aHAJIM3UPYETCA Ha OCHOBEC OJHOI'O0 WMJIM HECKOJBKUX HCTOYHUKOB. B otmmume ot

KypcoBO# paboThl, MpeacTaBisionieil coboil KOMIUIEKCHOE HcclieloBaHUEe MPoOieMbl, pedepar

HarpaBJieH Ha aHAJIN3 OJTHOW WJIM HECKOJIBbKHUX HAYYHBIX PalboT.

L]enamu nanucanus pedepara sBISIOTCA:

® pa3BUTHE Yy CTYJCHTOB HAaBHIKOB IOUCKA AaKTyaJbHBIX MPOOJIEM COBPEMEHHOTO
3aKOHOJIATENbCTBA;

® pa3BHUTHE HABBIKOB KPATKOIO U3JIOKEHUSI MaTepuasa ¢ BBIIECICHUEM JIUIIb CaMbIX
CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JJISl PACKPBITUS CYTH MPOOIEMBbI;

e pa3BUTHE HABBIKOB aHajM3a W3Y4YEHHOTO MaTepuaia H (GOpMYIHPOBAHUSA
cOOCTBEHHBIX BBIBOJIOB IO BHIOpaHHOMY BOIIPOCY B MUCHbMEHHON (hopMe, HAydHBIM,

I'PAMOTHBIM SA3bIKOM.

3aoauamu nanucanus pedepara ABISIOTCS

HAYYHTh CTYACHTA MAKCHMAIbHO BEPHO MepelaTh MHEHHs aBTOPOB, HA OCHOBE padoT
KOTOPBIX CTY/CHT IHIIET CBOM pedepart;

HAYYHUTh CTYJCHTAa IPAMOTHO H3JIaraTh CBOIKO MO3HUIIMIO IO aHAIM3MPYyeMoil B pedepare
npobueme;

MOJTrOTOBUTh CTyAEGHTa K JalbHEHIIeMYy YYacTHIO B Hay4yHO — NPAKTHYECKUX
KOH(EpEeHIHIX, CEMUHApaX ¥ KOHKYpCax;

MIOMOYb CTYAEHTY OINPEACTUTHCS C MHTEPECYIONIEH ero TeMoH, NanbHelIee packpbITHe
KOTOPO# BO3MOKHO OCYIIIECTBHUTH IPH HAIMCAHUU KYPCOBOI pabOTHI HITH JUILIOMA;
YSCHHTB JIIs €051 M M3JI0KUTh IPUYHHBI CBOETO COTNIacHs (HECOTJIacHs) C MHEHUEM TOTO

HJIM UHOT'O aBTOpa IO JTaHHOM HpO6HCMC.



OcHoBHbIEe TPeOOBaHUS K COJep:KaHUI0 pedepaTta

CTyneHT JOJDKEH MCIOJIb30BaTh TOJIBKO T€ MaTepualibl (HaydHbIE CTaThbH, MOHOTpaduy,
nocobus), KOTOpble MMEIOT MpsMOE OTHOIIEHWEe K u30paHHOW mM Teme. He momyckarorcs
OTCTpaHEHHbIE pACCYXKJEHHUS, HE CBA3aHHbIE C aHanu3upyemoul mnpobiemoil. CoxaepxaHue
pedepara mOKHO OBITH KOHKPETHBIM, HCCIIENOBATHCA JOJDKHA TOJIBKO OJHA Mpodiema
(momyckaercsi HECKOJIBKO, TOJIBKO €CJIM OHHM B3auMOCBsi3aHbl). CTyIeHTY HEO0OXOJIUMO CTpPOTrO
MIPUIEP>)KUBATHCS JIOTMKU W3JIOKEHUs (HadaTh C ONPENCNICHUs M aHalln3a MOHATUH, NEpeuTH K
[IOCTAaHOBKE MpPOOJIEMbI, TPOAHAIU3UPOBATh MYTH €€ PEIICHUS U cleNaThb COOTBETCTBYIOINE
BbIBOJIbI). Pedepar noinkeH 3akaHUMBATHCS BHIBEJICHUEM BBIBOJIOB IO TEME.

[To cBoelt cmpykmype pedepar cOCTOUT U3:

1. TutynsHOTO JNIKCTA;
2.BBenenus, rae CTyaeHT GOpMYIUPYET MpoOIeMy, MOUIEKAIIYI0 aHAIN3Y U UCCIIEIOBAHUIO;
3.OCHOBHOTO TEKCTa, B KOTOPOM MOCIEA0BaTENbHO pacKpbiBaeTcs n3OpaHHas TeMa. B oTinuune
OT KypCcOBOH pabOThI, OCHOBHOW TEKCT pedepara mpeamonaraeT pasjieieHue Ha 2-3 maparpada
06e3 BeigeneHus 1aB. [lpm  HeoOxomumocTu TekCT pedepatra MOKET JOTOTHATHCS
WUTFOCTPAIUSMU, TaOIUIIaMH, TpaduKaMu, HO UMHU HE CIeAyeT "ieperpyxarh'" TeKCT;
4.3akm04eHusl, rae CTyaeHT GOpMYIUpPYET BHIBOJIBI, CACTaHHbIE HA OCHOBE OCHOBHOT'O TEKCTA.
5.Cnucka uCcroiab30BaHHOM JINTEpaTyphl. B TaHHOM CIMCKe Ha3bIBAlOTCA KAK T€ NCTOYHUKH, Ha
KOTOpbIE CChUIAETCSl CTYAEHT MpU MOATOTOBKE pedepaTta, TaK U MHbBIE, KOTOPbIE ObLTH H3y4EeHbI
UM IIpU MOATOTOBKE pedepara.
O6bem pedepara cocrabisier 10-15 cTpaHuUIl MaITUHOTIMCHOTO TEKCTA, HO B JIFOOOM CiIydae HE
JOJDKEH TpeBbImarh 15 crpanun. MaTepBan — 1,5, pazmep mpudra — 14, momns: neBoe — 3cM,
npaBoe — 1,5 cm, BepxHee u HkHee — 1,5¢cM. CTpaHUIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.
AG3a1HbIi OTCTYN OT Havaja CTPOKH paseH 1,25 cm.

IMopsigok cnaum pedepara u ero oueHka

Pedeparsl mumiyTcss cTyneHTaMH B TEYEHHE CEMECTpa B CPOKH, YCTaHABIMBAEMbIC
MpernojaBaTesieM M0 KOHKPETHOW MWCHUIUIMHE, TOKJIAIbIBACTCS CTYIACHTOM M BBIHOCHUTCS Ha
obcyxnenue. [leqaTHblit BapuaHT CIaeTCs MPENOAaBaTeNio, BEAYIIEMY AUCIUTUIHHY.

[To pe3ynpTaTam MpoOBEPKH CTYASHTY BBICTABISETCS ONMPEACICHHOE KOJINYECTBO OAIOB,
KOTOpO€ BXOAHT B 0OIee KOJIWYECTBO OANIOB CTy/A€HTa, HAOpaHHBIX UM B TEUEHHE CEMECTpa.
IIpu ouenke pedepara yIUTHIBAIOTCS COOTBETCTBHUE COJAEP)KAHMSI BHIOPAHHOUW TeMe, YeTKOCTh
CTPYKTYpBI pabOThl, yMeHHUE paboTaTh C HAYYHOU JHUTEpPaTypOl, YMEHHE CTaBUTh MPOOIEMy U
aHAIM3WpPOBaTh €€, YMEHHE JIOTMYECKH  MBICIUTh, BJIaJeHue  MpodeccruoHaIbHON

TCpMHHOJ’IOI‘HCﬁ, T'paMOTHOCTb O(bOpMJ'IeHI/ISI.



Tembl pedepaToB U npe3eHTALMIA

[TosryueHre MOHOKJIIOHAJIBHBIX aHTUTE

[Toyuenne peKOMOMHAHTHBIX BaKIIUH

buotexnonornueckoe noayyeHue aHTHOMOTHUKOB

MonekynsipHO€e KIOHUPOBaHUE

['ennas nHxXeHepus pacTeHUN

[IpuMeHeHre TOMOJIOTHYHOW PEKOMOWHAIINY B OMOTEXHOJIOTUU

benkoBas umkenepus in vVivo

TpaHcreHHBIE )KUBOTHBIC

ITnonosas mymka Drosophila melanogaster, kak MoaensHas cuctema

0. bakrepus Escherichia coli, kak MmozaenbpHas cucrema

11. Tposxoku Saccharomyces cerevisae, kak MoJielbHas cuCTeMa

12. Hemarona Caenorhabditis elegans, kak MojenbHas cucrema

13. Pr16a Danio rerio, xak MoJieibHas CHCTEMA

14. Merme Mus musculus u kpeica Rattus norvegicus, kak MoJie/ibHast cucTeMa
15. Bupychl ;kMBOTHBIX, KaK HHCTPYMEHTbHI OMOTEXHOJIOTUH

16. MeTo1bI CeKBEHUPOBAHUS HYKJICHHOBBIX KHUCIIOT

17. Pu6o3umsel u PHK-antameps! 1 Ux npuMeHeHne B OMOTEXHOJIOTUN

18. [IpuMeHeHHE aHTUTENT B OMOTEXHOJIOTHH

19. ITna3muae! OakTepuid U MX TPUMEHEHNE B KAYECTBE BEKTOPOB

20. MeTo bl CTepUIIM3aIiK JIA00PAaTOPHOU MOCY/IBI ¥ PUOOPOB

21. CriocoObl ToJTydeHHsI peKOMOMHAHTHBIX OCITKOB

22. KynbTyphbl KJIETOK MJICKOTTUTAIOITUX

23. llITaMMBI KUIIEYHOM MaJOYKU IPUMEHSIEMbIEe B OMOTEXHOJIOTUYECKUX MPOEKTaX
24. OcoOEHHOCTH IKCIIPECCUU PEKOMOMHAHTHBIX OCJIKOB B KJIETKAX dYKapUOT
25. JIpoxoKeBBIe SKCIIPECCUOHHBIE BEKTOPBI

26. Turbl MPOMOTOPOB B KCIPECCUOHHBIX BEKTOpax

27. HanpaByieHHBIN MyTareHe3 U reHHasi HHXEHEepHs OCIKOB

28. daroBelil qucIuiein

29. PubocoMHBIN qUCIUIEH

30. I[Tonydyenue pekOMOMHAHTHBIX OEJIKOB IPU MOMOIIH SYKApUOTHUYECKUX CUCTEM

RHROoo~NoGa~wNE

Kpurepun ouenku pedepara

N3noxxenHoe moHuManue pedepara Kak LEIOCTHOTO aBTOPCKOTO TEKCTa OMpeelserT
KPpUTEpUU €ro OIICHKU: HOBU3HA TEKCTa; OOOCHOBAHHOCTH BBIOOpa HMCTOYHHKA; CTEIEHBb
PaCKpBITHUS CYLTHOCTH BOMPOCA; COON0IeHUS TpeOoBaHM K 0(OPMIICHHIO.

HoBuszna Tekcra: a) akTyalbHOCTh TEeMbl HCCIEAOBaHMS, ©O) HOBHU3HA U
CaMOCTOSITEILHOCTh B TOCTaHOBKE MpoOsieMbl, (GOpMyTupOBaHHE HOBOTO aclieKTa H3BECTHOM
npoOieMbl B YCTAaHOBIEHHH HOBBIX CBsi3ed  (MEXKIpPEIMETHBIX, BHYTPUIIPEIAMETHBIX,
WHTETPAllMOHHBIX); B) YMEHHEe paboTaTh C HCCIEAOBAHHUSIMH, KPUTHYECKOW JHUTEpaTypoH,
CUCTeMAaTU3UpPOBaTh U CTPYKTYPUPOBATh MaTepHall; T') SBJICHHOCTh ABTOPCKOW IO3HUIINH,
CaMOCTOSITEIBHOCTh OLIEHOK U CYXACHHI; 1) CTHJIEBOE€ €IMHCTBO TEKCTA, €AMHCTBO aHPOBBIX

4epT.



CreneHb pacKpbITHs CYIIHOCTH BOIIPOCA: a) COOTBETCTBHE IUIaHAa TeMe pedepara; 0)
COOTBETCTBHUE COJICPKAHUA TeME U IJIaHy pedepara; B) MOJHOTA U IITyOWHA 3HAHUI 1O TEME; T)
000CHOBaHHOCTh CHOCOOOB W METOJOB pabOTHl C MaTepUalioM; €) YMEHue 0000IaTh, IenaTh
BBIBO/IbI, COMIOCTABJIATH PA3IMUHbBIEC TOUYKU 3PEHUSI 10 OJJHOMY BOTIpOCY (Ipodiieme).

OO00CHOBaHHOCTh BbHIOOpPA HCTOYHUKOB: a) OLIEHKA MHCIIOJIb30BAaHHON JIMTEpaTyphI:
MIPUBJICYEHBI JIN HanOoJee W3BECTHBIE PabOTHI MO TeME HCCIeNOBaHHS (B T.4. KypHaJIbHbBIE
MyOJIMKAIUH TTOCIIEHUX JIET, IOCIeIHIE CTATHCTUYECKUE TAaHHBIE, CBOJIKH, CIIPABKU H T.]1.).

Colmronenune TpeboBaHUN K OPOPMIICHHUIO: a) HACKOJIBKO BEPHO O(POPMIIEHBI CCHUIKU HA
UCTIONB3YyEMYIO0 JIUTEPAaTypy, CHHCOK JIMTEpaTyphl, 0) OIEHKa TI'PaMOTHOCTH U KYJIBTYpPHI
u3NnoxkeHusd (B T.4. opdorpapuueckold, IMTyHKTYal[MOHHOW, CTUJIMCTHYECKON KYyJIbTYpHI),
BIIaJICHUE TEPMUHOJIOTHEH; B) cOOMI0IeHIE TpeOoBaHUi K 00bEMY pedepara.

PernieH3eHT NMOMKEH YeTKO CPOPMYIUPOBATH 3aMEYaHWUE M BOIPOCHI, JKEIATEIBHO CO
CChUIKAMU Ha pPaboTy (MOXHO Ha KOHKPETHBIE CTPaHUIBI pPabOThl), HA HCCICIOBAHUS U
(baxTHUeCKue TaHHbBIE, KOTOPBIE HE YUEN aBTOP.

Perien3eHT MOXKeT Takke ykas3aTh: oOpallajics JId OpJUHATOp K TeMe paHee (pedepartsl,
MUCbMEHHBIE pa0OTHI, TBOPUYECKHE PAOOTHI, OJTMMITHAHBIC PAOOTHI U TIP.) U €CTh JIM KaKhe-Tu00
MIpe/IBaApUTENIbHbIE PE3ylbTaThl; KaK BBIMYCKHUK BEN paboTy (MJIaH, MPOMEXKYTOUYHBIE STaIlbl,
KOHCYJIbTAIMs, TopaboTKa U nepepaboTka HaMCAHHOTO WJIM OTCYTCTBHE YETKOTO IJIaHa, OTKa3
OT PEKOMEHIalluil PYKOBOJAUTEIS).

CrynenT npenctaBisier pedepar Ha PELEH3UI0 HE MO3/IHEe YeM 3a HENENI0 JI0 3allUThI.
Penienzentom sBisieTcs Hay4yHbIM pykKoBOAUTeNb. OMNBIT MOKAa3bIBAaeT, YTO Ieecoo0pa3Ho
03HAKOMHUTH OpJIMHATOPA C peleH3uel 3a HECKOJIbKO THEH 10 3amuThl. ONMOHEHTOB HAa3HAYaeT
MIpernojaBaTeslb U3 Yhclia OPIMHATOPOB. [ YCTHOTO BBICTYIUICHHUS] OPJMHATOPY JOCTATOYHO
10-20 muHyT (IPUMEPHO CTOJIHKO BPEMEHU OTBEYAET M0 OMiIeTaM Ha SK3aMEHe).

Onenka 5 cTaBUTCS, €CIM BBHINOJHEHBI BCe TpeOOBaHUS K HAMMCAHMIO W 3alllUTe
pedepara: obo3HadeHa mpoOieMa U O0OCHOBaHA €€ aKTyalbHOCTb, CAENaH KpaTKUil aHaau3
Pa3IMYHBIX TOYEK 3pEHHUs Ha pacCMaTpUBAEMYIO MPoOJIeMy U JIOTMYHO U3JI0KEeHa cOOCTBEHHAs
NO3UIMs, CGHOPMYIUPOBAaHBl BBIBOJBI, TEMa pPACKPbITA IOJHOCTHIO, BBIAEPKAH OOBEM,
coONoJIeHbl  TpeOOBaHUS K BHEUIHEMY O(OpMIEHHIO, JaHbl TpPaBUIbHbIE OTBETHl Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI.

Onenka 4 — ocHOBHbIE TpeOOBaHUs K pedepaTy U ero 3allUTe BBINOJIHEHBI, HO MPH 3TOM
JOMYIIeHbl HelouYeThl. B yacTHOCTHM, HMMEIOTCS HETOYHOCTH B M3JIOKEHHM MaTepuana;
OTCYTCTBYET JIOTHUECKas MOCJIEA0BATENLHOCTh B CY)KJICHUAX; HE BBIAEpKaH 00bEM pedepara;
UMEIOTCS  YIyIIeHUs B O(OPMICHHMH; HAa JONOJHHUTENbHbIE BOMPOCHI MPH 3alUTe JaHbI

HCIIOJIHBIC OTBCTHI.



Onenka 3 — UMEIOTCS CYLIECTBEHHBIE OTCTYIUIEHHUS OT TpeOoBaHui K pedepupoBanuio. B
YaCTHOCTHU: T€Ma OCBEIICHA JIUIIb YAaCTUYHO; JIOMYyLIEHBI (PaKTHUECKUE OLIHMOKU B COJACPKAHUU
pedepara wiM mpu OTBETE HA JONOJHHUTEIbHBIE BOMPOCH; BO BpEMs 3aIUTHl OTCYTCTBYET
BBIBO/I.

Onenka 2 — Tema pedepara He pacKpbITa, 0OHAPYKUBACTCS CYIIICCTBEHHOE HETOHNMAHUE
poOIEMBI.

Onenka 1 — pedepar opauHATOPOM HE TIPEICTABIICH.
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Macmopt ®OC

3anonnsiemess 6 coomeemcmeuu ¢ Ilonosicernuem o GOHOAX OYEHOUHBIX CPEOCME 0OPA308AMETbHBIX
NpOSPamMM  BbICUIE20  00PA306aHUSL — NPOSpavMm  bakanaspuama, cneyuaiumema, mazucmpanmypol J[BOY,
YMBepAHcOeHHbIM npuKazom pekmopa om 12.05.2015 Nel2-13-850.

Kon u ¢popmyanposka

Tanel (])opanOBamm KOMIECTCHIIUH

KOMIETEHITN U
[MpuHmn paboTel aMIIMGUKATOpa ISt TPOBEACHMSI
3naer I1LIP, obopynoBaHus Ajisi AJIeKTpodopesa OCIKOB U
HYKJICHHOBBIX KHCJIOT, HHKYOaTOPOB U OMOPEaKTOPOB
OIIK-9 JUIs1 pabOTHI C KJIETKAMH MPOKAPHOT U 3YKAPHOT.
I'0TOBHOCTBIO K TPUMEHEHHIO
PaGoTaTh ¢ KynbTypaMu MPOKapUOTUYECKUX U
CTIEUAIN3UPOBAHHOTO
OYKapUOTHUYCCKHX KIICTOK, IMOJIYy4YaTh CTaGI/IHBHBIe
000pyIOBaHUS U MEIULIUHCKUX VYmMmeer
N KJICTOYHBIE TMHUHU, SKCIIPECCUPYIOIIYIO
U3JCINAN, IPEIYCMOTPEHHBIX IS
PEKOMOWHAHTHBIE OENKH.
WCTIOIb30BaHMs B
npodeccroHanbHOM chepe MeronaMu oIMMepa3HOi LEMHONW peakLnH,
3J1eKTpoope3oM OCITKOB M HYKJICUHOBBIX KUCIIOT,
Bnaneer METOJAMHU OYNCTKU U BBIIAEIEHUS OEIKOB U
HYKIICMHOBBIX KHUCJIOT, METOJaMH MOJICKYJIAPHOT O
KIIOHUPOBaHUA.
TK-12 Oco6eHHOoCTH PabOoThl U BO3MOXHOCTU
CIOCOGHOCTBIO K OMPE/IETEHUIO 3Haer 000pyI0OBaHUS IS TPOBEICHUS
HOBBIX 00JIaCTel HCCIIe0BaHus U OMOTEXHONOTHYECKHX PadoT.
pobeM B cdepe pa3padoTKu Haxonuth nmuTepatypy, OMUCHIBAIONIYIO OTKPHITHIC
OMOpU3NYICCKUX U PUIUKO- Ywmeer BOIIPOCHI B 00JIACTH COBPEMEHHON OMOTEXHOJIOTUH H
XUMHYECKIX TEXHOJOTHI B 3IpaBOOXPAHEHUSI.
3ApaBOOXPAHCHUH Braseer Meronamu 1moncka Hay9HOH HHGOpMauu B 6azax

nauaeix NCBI.

MeTtoanyeckne peKOMeHAAUNH, ONpeaesone NpoleIypbl OlleHUBAHUS Pe3yJILTATOB 0CBOEHUSI

JMUCIUIIMHBI

KoHTposibHBIE TecThbl TpEIHA3HAYEHBI IS CTYIEHTOB, H3y4aromux Kypc «MeaunuHcKas

OHMOTEXHOIOT U,

IIpu paborte ¢ Tecramm mnpemnaraercss BbIOpaTh OJWH BapuaHT OTBETa U3 TPeX — YeThIpex

MIPEUIOKEHHBIX. B TO e BpeMsi TecThl MO CBOEH CIOXHOCTH HEOJMHAKOBBI. Cpenn TMpemToKeHHBIX

HUMCKOTCA TCECThI, KOTOPBIC COACPIKAT HECKOJIBKO BAPUAHTOB IIPABUJIBHBIX OTBCTOB. Opz[HHaTopy

HCO6X0,Z[I/IMO YKa3aTb BCC ITPABUJIBHBIC OTBCTHI.

Tectol pacCunTaHbl KaK Ha MHAWUBUAYAJIBHOC, TadK M HAa KOJUICKTUBHOC UX PCIICHUC. Onn MOTr'yT

OBITh MCIIOJIL30BAHEI B mnmponecce U ayauTOPHBIX 3aHHTHﬁ, U CaMOCTOSTEIIbHON pa6OTLI. OT60p TCCTOB,

HCO6X0,Z[I/IMBIX AJIs1 KOHTPOJIA 3HAaHUH B mnponecce HpOMe)KYTO‘IHOfl aTTeCTallu MMPOU3BOAUTCA KaXXJbIM

npernogaBaTejicM HHANBUAYAJIbHO.

Pe3y.]'IBTaTBI BBIITOJTHCHUSA TCCTOBBIX 3a,£[aHI/Iﬁ OLCHUBAIOTCA IMPEnoaaBaTeiIieM 110 MSITUOAIEHOM

mKaja€ IJId BBICTABJICHHA aTTCCTAllMM HJIM I10 CHCTEME <«3Bader» — «HE 3a4CT». OL[CHKa «OTIIMYHO»

BBICTABJISICTCA TPHU IMPABUJIIBHOM OTBCTC HaA oonee uem 90% NPCIUIOKCHHBIX NPCIIOAABATCIEM TCCTOB.

OLICHKa «Xopoumo» —

opu  HOpaBUIbHOM

orBere Ha Oomee ueM 70% TecroB. OreHka




«YOOBJICTBOPUTECIIbHO» — MPU MMPABUIBHOM OTBCTC Ha 50% MPpEAJIOKCHHBIX OpANHATOPY TECTOB.

OuneHouyHble cpeacTBa Jisl arTTeCTallun

Bomnpochl k 3k3aMeHy 110 TUCIUTLINHE
«MeauIUHCKAss OMOTEXHOJIOT M
Teopernuecknii pa3mes Kypca

1.

Ucropust pa3BuTHSI OMOTEXHOIOTMU KaK MPAKTHYECKOW JESTENbHOCTH JIOACH M ee OCHOBHBIE
BEXM CTAHOBJCHUs Kak Hayku. l[lepBble noucropuyeckue OWOTEXHONOrHd. Bo3HHWKHOBEHHE
TepmuHa «buorexHonmorus» u ero asrop. IlepBoe OHMOTEXHONOTHMYECKOE MPOU3BOJICTBO
aHTUOHMOTHKA, aBTOp ee cozganus. OCHOBOMONOKHHUKH KIETOYHBIX KYJIBTYp U OMOMEINIIMHCKHX
KJIETOYHBIX TeXHONOTUH. OCHOBHBIE OTKPBITUS M OCHOBOIIOJIO)KHUKH T'€HHON MH)KEHEPHUH.
CrpoeHne HyKIEHHOBBIX KUCIOT. [IpenniecTBeHHUKN OMOCHHTE3a HYKIEMHOBBIX KHCIOT. 3’- H
5’ KOHIIBI 1enell HyKienHoBbIX KUcoT. ®opmel cTpykTypsl JAHK. Pernnkanusa JIHK npokapuor
W DYKapHOT, OCOOEHHOCTH PEIUTUKAIMH, CHHTE3 OJHOW M BTOPOW ILIEMH — OCHOBHBIE Pa3IMYusl.
OO0pa3oBanue npaimMepoB, yialieHHe npaiimepo, npuHiwmn mrupoanus. JIHK-nomumepass
OpPTaHM3MOB, WX TONHMMEpa3Has U JK30HYyKJea3Has aKTUBHOCTh. PerneHne mpobieMbl CHHTE3a
aHTUMApAJJIETbHBIX  IIeTell TNpH  OAHOHANPABIEHHOM JBIDKEHHH BWJIKM  PETIMKAIMH.
buonornueckoe 3HaueHNE 3K30HYKI€a3HBIX aKTUBHOCTEN MOTMMeEpas.

ITonmumepasnas nenHas peakmus. OcHoBHBIC ydacTHUKH [ILIP, staner mukmna [P, nx ¢usuko-
XUMHYECKHE 0COOEHHOCTH. UTO Takoe mpaiiMepsl U Kak WX KOHCTPYUPyroT? UTO MCIONB3yIOT B
KauecTBe mpenmecTseHHnKoB cuaTe3a JJHK? IIpencraBienne o AMMHHBIX B KOPOTKUX MaTPHIIAX,
xapakrep HakorieHus nmpoaykToB [1L[P, kakue MaTpuipsl OyayT peodiaiaTh B KOHIIE YCIIEITHO
npomenmiei peakiuu? @epmentsl st [P, nx 0coOEHHOCTH, caMblif M3BECTHBIN MOAXOMSIITNH
tdhepment mms TTLLP.

[Ipoekt «I'eHoM denoBeKa», €ro TUAEPH U ABE KOHKYPUPYIOIIHE TPYNIBL. Pe3yapTaTel mpoekTa:
KOJIMYECTBO  I'€HOB, J0is  OENOK-KOIUPYIOIIUX  I1OCIEN0BATENbHOCTEH,  YHUKaJIbHbIC
[IOC/IE0BATEIbHOCTH, ITOBTOPEHHBIE I10CIEN0BATELHOCTH (IIOBTOPBI), MX OCHOBHBIE THIIB,
MOOMJIbHBIC TEHETUYECKUE IEMEHTHI, TPAHCIO30HbI M UX THUIIBL. TpaHCKpUNLUSA U 3KCIpPEcCUs
TEHOB, TPHHIMIBI TPAHCKPUILNH, TPOMOTOPHl CHJIbHBIE M  Cla0ble, KOHCEHCYCHBIE
MIOCIIENOBATEIBHOCTY W WX OCHOBHBIE MOTHMBBI y TIPOKApHOT W OYyKApWOT. EnnuHMIEI
TPAHCKPUIINH, TAHJEMHO-IIOBTOPEHHBIE T'CHBI, «ENOYKU TPACKPHIIIUNY, OHATHE SIPBIIIKOBOTO
opranuzaropa, noHsTue mnponeccudra PHK, cruiaiicuHra M anbTepHAaTUBHOTO CIUIalCHUHTA.
Mmuoroo6pazune PHK u nx ¢ynkmun: (MRNAs (MPHK/uPHK), rRNAs (pPHK), tRNAs (TPHK),
SnRNAs, snoRNAs, scaRNAs, miRNAs, siRNAs u gp (texomepasuas PHK, mampumep).
CaiinencuHr, ero npunnw, ydactaue PHK, u ciernmyecknx 6enkos.

OK30HyKJI€a3bl PECTPUKIUM, UX KiIacCU(UKAlWs W NPUHLUI HCIIOIb30BAHUS B TEXHOJOTUAX
TEHHOW MHXXEHEPHH. THIIBI pa3pbIBOB M KOHIOB. IIpHHINIT MOJIEKYJIAPHOTO KOHCTPYHUPOBAHUS U
OCHOBHBIE KOMITOHEHTBl MOJIEKYJSIPHBIX KOHCTPYKLHUH, HEOOXOOUMBbIC IJISi HCIIOJIb30BAaHUS
BeKTOpoB B OworexHomornu. KoHcTpympoBanue pekomOmHanTHRIX JIHK ¢ momomrsio
TEPMHUHAJIBHON JE30KCHHYKJICOTUATPaHC(hEepasbl.

Tumsl BEKTOPOB: IUIA3MUABI, KOCMHUIBI, BHPYCHBIE BEKTOpBI, HCKYCCTBEHHBIE XPOMOCOMBI
OaxTepuii, TpoxoKel, YenoBeka — OCOOCHHOCTH WX KOHCTPYHPOBaHUS (KITIOUEBBIE DJIEMEHTHI) U
MIpUMeHeHNs (Ha3HaueHHe Pa3HbIX BEKTOPOB).

I'eHHas Tepamnus, ee onpenercHUe W Ha3HAaYeHHE. THUIBI JOCTaBKH MEHETUYECKUX KOHCTPYKLIHH,
THUIIBI KIETOK-MHILIEHEH, TUIIBI TeHeTHYeCKUX Moanukanuii. YTo Takoe pelakTHpOBaHNE FeHOMa
u ocHOBHBIe TexHonoruu penaktupoanus (rAAV, CRISPR, TALENS). Mexannsm uMMyHHOH
3amuThl Oakrepuit, crpykrypa CRISPR, tracrRNA, Cas rensi, Oemoxk Cas9 m mexaHU3M €ro
paboter. KonctpyupoBanne gRNA u ee mpuMeHeHHE B pelakTHPOBaHMM reHoma. llpumHimmn
TapreTUpOBaHUs (HaBEAEHUs) IBYLENOYEYHOrO pa3pblBa U MCIPABICHUS MYTALMH C [IOMOIIbIO
penaparmu ¢ HanpasieHHbIM romosiorom (Homology Directed Repair (HDR).

KyneTuBupoBaHHE KIETOK M KJIETOYHBIE TEXHONOTMH. ['JIaBHBIA BONPOC B JKU3HM KIETKH, JBA
BO3MOXXHBIX IYTH U KJIE€TOYHBbIM LUKJI. CTBOJMOBBIE KJIETKH, MX KIACCH(PHUKALMS 11O MOTEHIHATY
pa3BUTHUSA, IPUMEPBI TOTUIIOTEHTHBIX, IUIIOPUIIOTEHTHBIX, MYJBTUIIOTEHTHBIX U YHUIIOTEHTHBIX
CTBOJIOBBIX KJIEeTOK. lloHSITME pereHepaTMBHOM MEOMLUMHBI W O0JACTH IPHUMEHEHHS
OMOMEANLIMHCKUX KJIETOUYHBIX TEXHONOrni. Huma cTBONOBBIX KeTOK. BHEKIIETOUHBINH MaTpHKC,
ero ponb. IIpuHIKIBI KOHCTPYUPOBAHMS U UCIONB30BaHUA OMOMCKYCCTBEHHOTO BHEKJIETOYHOTO
MaTpUKca M €ro IpUMEHEHHE B pereHepatuBHON MenuuuHe. [ledatp MaTpukca M TKaHeBas



meyaTh (fissue printing). TexHomorus pereHepaTHBHON MEIUIIMHBI IS JeUeHUs 0xkoroB. Maes u
MPUHLUIBI Pa3BUTHS IEPCOHATIU3UPOBAHHON MEIULIMHBL.

PerOHyKTI/IBHOG nu TCPAIICBTUYCCKOC KIIOHUPOBAaHUEC. HpI/IHIII/IH KJIOHUPOBAaHU A
MIJICKOIINTAIOIINX, HUCTOpHUA OBCYKHU I[OJ'IJ'II/I . 9M6pI/IOHaJ'H>HI)Ie CTBOJIOBBIC KJICTKH.
I/IH)IyHI/Ip OBaHHBIC CTBOJIOBBIC KJICTKH, TETpaaa C. SImanaku. BcnomorarensHblie

penpoayktuBHble TexHoigoruu (Assisted Reproductive Technologies (ART). Ilpobnema wu
npuunHbl Oecrutonusi. OcHoBHBIE TexHonoruueckue mpuembsl ART: In vitro fertilization (IVF),
Pre-implantation genetic diagnostics (PGD), Intracytoplasmic sperm injection (ICSI). Koppexkitus
MaTOTeHHBIX TEHETUYECKUX MYTAIlMi Y SMOPHOHOB YelIOBEKA.
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