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roCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAApPTa BhICIIETr0 00pa30BaHus MO HANIPaBJICHUIO
noarotroBku 30.05.01 «MeaunuHckas OMOXUMHUS», YTBEPKIASCHHOTO MTPUKa30M MUHHCTEpCTBA

oOpa3oBanus u Hayku Poccuiickoit @enepannu Ne 1013 ot «11» aBrycra 2016 .

PaGouas mporpamma oOcCyxkaeHa Ha 3aceanuu [lenapramenTa ¢pyHIaMEeHTAIBHON U
KIIMHUYECKOU MeTUIIUHBI, MPOTOKOJI Ne 1 oT «19» centsadps 2016 r.

Hupexrop [enapramenTa: a.M.H., ipodeccop ['enmpriep b.U.

CocraBuTtens: accucteHT ['onuapoB H.B., k.6.H. Kymeiiko B.B.

‘@’\/'ﬁ?lnaMeHTanLHoﬁ U KJIMHUYECKOU MEIUITNHBI



ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

|. PaGouas mporpaMmma nepecMoTpeHa Ha 3acefanun lenapramenra:

IIpoTokomn oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamnuce) (M1.0. damumus)

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3acefannu denapramenra:

[IpoTokoi oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamnucs) (M1.0. ®amumnms)



AHHOTALUA
Jucunmnmna “MenuiuHckass OMOTEXHOJIOTH TpeJAHa3HaYeHa JUIs CTYACHTOB, 00yJaromuxcs
o obpazoBarenbHOi porpamme 30.05.01 «MenuuuHckass OUOXUMUS.
JucnurmuHa peanusyercs Ha 5 Kypce, A ceMecTpe sBIIsIeTcst 0a30BOM TUCIUTLTHHOM.
[Ipu pazpaboTke paboueld mporpaMMbl Y4eOHOM IHUCHMIUIMHBI MCIOJb30BaHbl DenepanbHbIN
rOCYJapCTBEHHBIN 00pa30BaTENbHBIM CTaHAAPT BBHICIIET0 O00pa30BaHUS IO CIEHUAIBLHOCTH
30.05.01 «MemunuHcKkass OWOXUMUS», YYEOHBIH IIJIaH TOATOTOBKM  CIEIHAIUCTOB IO
cunenuaiabHocTd 30.05.01 «MeaunnHackast OMOXUMUSY.
OO0mmas TpyA0EeMKOCTh OCBOCHHUS AMCLUUILIMHBI COCTaBisieT 4 3adeTHble enuHulbl, 144 yaca.
Y4eOHBIM TUIAHOM MPEIYCMOTPEHBI 18 YacoB Jekmnmii, mpaktudeckue 3aHsaTHs (54 daca),
caMocTosTelIbHas paboTa cryaeHTa (72 daca).
[Tporpamma kypca onupaeTcs Ha 6a30BbI€ 3HAHUS, TOTyUYECHHBIE CTY/ICHTaAMHU:
- CIIOCOOHOCTHIO K MPUMEHEHHIO CHCTEMHOTO aHallu3a B W3YYEHHUHU OHOJOTMYECKHX CHCTEM
(OIIK-6)
- TOTOBHOCTBIO K  OIIEHKE  pe3yJbTaToOB  JIAOOPaTOpPHBIX,  HMHCTPYMEHTAJBHBIX,
MaTOJIOTOAHATOMUYECKUX W HWHBIX MCCIEAOBAHUN B LEISIX PACMO3HABAHHS COCTOSHHS WIIH
yCTaHOBJICHHS (haKTa HATHYUS WK OTCYTCTBUS 3a0oneBanus (OITK-5)
- TOTOBHOCTBIO K NPOBEJIECHUIO JJAOOPATOPHBIX U MHBIX UCCIEIOBAaHUMN B LENSIX pacrno3HaBaHUS
COCTOSIHHSL T YCTAHOBJICHUsI (DaKkTa HAIMYMs WM OTCYTCTBUS 3a0oneBanus (OI1K-4)
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Heablo nuctumianHbl “ MeauuuHcKas OMOTEXHOIOrUsa” sBIsieTcs OOyueHHE CTYICHTOB
0a30BbIM MeTOaM paboOThl C TEHHO-MH)KEHEPHBIMU KOHCTPYKIMSIMU M (OpMHUpOBaHUE
KOMIUIEKCHOTO TIPEJCTaBIE€HHUsS OO0 WCIOJIb30BAHUM METOAOB MOJIEKYJIIpHOW Ouonoruu B
OMOMEIUIIMHCKUX UCCIIEIOBAaHUSX.
3agaun:
e l3yunth TEOpPETHUECKHE OCHOBbI METOJIOB MOJIEKYJISIPHOM OHOJOTUM U T'eHHOUN
WUHXEHEPUHU
e OsnakoMutbcs ¢ Merogamu 1P u MonexyIsspHOro KIIOHUPOBaHUS
e (O3HAaKOMHTBHCS C METOJAMU aHAJIN3a HYKJICOTHIHBIX MIOCIEN0BATEIbHOCTEN

e U3yuuth 6a30BbIe METOBI PAOOTHI C KYJIbTYpaMHU PAKOBBIX KJIETOK YeJIOBEKa

L4 I/I3y‘-II/ITB TCOPCTUICCKHUEC OCHOBLIL JIeicTBUA MMPOTHUBOOITYXOJICBBIX IIPCIIAPATOB

Jis  ycmemrHoro  WM3YYCHHS  JIMCHHIUTUHBI  «MeToAsl TeHHOW  HWHKEHEPHH B
OMOMEIUITMHCKUX UCCIIEIOBAHUAXY Y 00YJAIOIIUXCSl TOJDKHBI OBITH CHOPMUPOBAHEI CIIEAYIONTHE

npeaABapUTCIIbHBIC KOMIICTCHIIUU:



B pesynbraTe u3yueHus AaHHOW AMCHUIUIMHBI y oOydarommxcs (HOpMHUPYIOTCS CienyIOLIHe

npodecCHOHATbHBIE KOMIETSHIIUH (JIEMEHTHI KOMIETEHITUH ).

Kox wu  dopmyaunpoBka dranbl GOPpMUPOBAHUS KOMIIETEHIIUN
KOMIIeTeHIUH
OIIK-9 3Haer [IpuHuMn paboThI amruindukaropa JUTS
I'0TOBHOCTBIO K IPUMEHEHUIO [IPOBEICHUSA [111P, 000pyaOBaHUs s
CHEIHAM3UPOBAHHOTO anekTpodope3a OEIKOB W HYKICHMHOBBIX KHUCIOT,
o0opynoBaHus U MHKYOAaTOpOB M OHOpEakTOpoB st paboOTHl C
MEAULMHCKUX U3JICIHH, KJIETKaMU IPOKAPHOT U DYKapHOT.
MPEAYCMOTPEHHBIX JJIs Ymeer PaGorate Cc KynabTypamMH MPOKAPUOTHYECKHX H
UCIIOJIb30BaHUS B JYKapUOTHYECKUX KJIETOK, MOJy4aTh CTAOWIJIbHBIC
npodeccuoHabHOU chepe KJICTOYHBIC JIUHUH, SKCIPECCUPYIOITYIO
pPEeKOMOWHAHTHBIE OCIIKH.
Bnageer | MetogamMu MHOJIMMEpPAa3HOW IIEMMHOM  pPEAKIIUH,
a5eKTpo(hope3oM OEIKOB M HYKICHHOBBIX KHCJIOT,
METOJIaMU OYMCTKH U BBIICNICHUS OCIKOB U
HYKJIEMHOBBIX KHCJIOT, METOJaMHU MOJIEKYJIIPHOTO
KJIIOHUPOBAHUSI.
OIIK-5 3Haer OcHoBHbIE IPUHLIMIIBI IIPUTOTOBJICHUS
["'oTOBHOCTBIO K OMOXMMHYECKHX PACTBOPOB, METOJIbI X OYHCTKH U
HCII0JIb30BaHUIO0 OCHOBHBIX CTepUIN3aLUU
(bU3UKO-XUMHYECKUX,
MaTeMaTHICCKUX U MHBIX YmMmeer OnpenensiTb XUMUYECKUE CBOMCTBA TECTUPYEMBIX
€CTECTBEHHOHAYYHBIX 00pasioB
MOHATHH, ¥ METOZI0B IIPH Brnaneer | Metonamu onpeereHus pHO, pacuera
pelieHrnu TpohecCuOHATBHBIX KOHIIEHTpPAILIUN BEIIECTB
3a1a4y
[K-11 3Haer YerpoiicTBo MIPOKAPHOTHYECKOU u
['0TOBHOCTBIO K OpraHU3aluu IYKapUOTHYECKON KJIETOK M yMeeT MoAOuparTh
U OCYILIECTBJICHHIO METOJIbl  BBIACNIEHUS  IIEJIEBBIX ~ MOJIEKYN U3
MPUKIIATHBIX U TPAKTUYECKUX KJIETOYHBIX CYCIIEH3UH.
MIPOEKTOB M MHBIX
MEPONPUSITHI MO U3YyUEHUIO
OMOXUMHYECKHUX U
(1)1/131/10)10r1/1qec1(1/1x IIPOLECCOB VYmeer HOI{6I/IpaTb YCJIOBUA JJIs1 IpOBCACHUA
U SIBIGHUW, TPOUCXOISIIIUX B 71a00PaTOPHBIX SKCIIEPUMEHTOB.
KJIETKE YeJIOBeKa
Bnaneer | Bnmageer 0a3oBbIMEH MeTOJaMH OMOXUMHUYECKOTO
aHaJIn3a.
[1K-12 3Haer OcobenHoctu paboThI u BO3MO>KHOCTH
CrocoOHOCTBIO K obopymoBaHUs TUTS MIPOBEICHHUS

ONPCACIICHUIO HOBBIX

OMOTEXHOJIOTHYECKUX PadoT.




oOracrteil uccieqoBaHus U Ymeer Haxomuth nureparypy, ONUCHIBAIOIIYIO OTKPBITHIE

npo0iieM B cdepe pa3paboTku BOIPOCHI B 00J1aCTH COBPEMEHHOW OMOTEXHOJIOTUHI
ouoduznueckux u pu3nuko- Y 3IpaBOOXPaHCHUS.

XUMHUYECKHUX TEXHOJIOTH B Bnaneer | Meronmamu noucka HaydyHOH mH(opManuu B 6a3ax
3IpaBOOXpPaHEHUH nanabix NCBI.

[1K-13 3Haer CtpykTypy HalMCaHUs Hay4HO-
CrocoOHOCTBIO K WCCIICIOBATEIILCKOM PabOTHI.

OpraHu3aliy U IPOBEICHUIO | YMeer dopmynupoBaTh IeNb M 33Ja4d  HAYYHO-
HAYYHBIX UCCIICIOBAHHMIA, MCCIIEIOBATEIILCKOM PabOTHI.

BKJIIOYasi BEIOOD LIEIH U
bopMyIHpOBKY 3a1ad,
IUTaHUPOBAHKE, TOA00P
a/IeKBaTHBIX METOZOB, cOOD,
00paboTKy, aHAIM3 JAHHBIX U
nyOJIMYHOE WX MPECTaBICHHE

C y4€eTOM TpeboBaHu Bnageer | ba3oBelMM METOIAaMM CTaTHCTHYECKOW 0OpabOTKH
MH(pOPMaMOHHON PE3yJIBTATOB UCCIIENOBAHMS.
0€e30MacHOCTH

Jnst  popMupoBaHUS  BBINICYKA3aHHBIX KOMIETEHIUH B paMKax JAUCHUIUIAHBI
«MenuuuHCKasi ~ OMOTEXHOJOTHS»  NPUMEHSIOTCS — CIEAYIOIIME  METOABl  aKTUBHOTO/
UHTEPaKTUBHOTO 00Y4EHUS:

JIeKUMOHHBIE 3aHATHSL:

1. Jlekuus-Buzyanusanus
2. Jlekuus-6ecena

[IpakTueckue 3aHATHS:
1. Cemunap-nucnyr
2. CeMHHap-IPaKTUKYM
3. Pa3zBepHyras Gecena
4. JIaGopatopHble pabOThI

I. CTPYKTYPA U COAEP) KAHUE TEOPETUYECKOM YACTHU KYPCA
Paznen |. IlpuHOMnbI MoJIeKyJISIPHOTO KJoHupoBaHus. [lommepasnasi nennasi peakuus (
3 uac.)

Tema 1. YcrpoiictBo renoma. LlenTpajibHas 1orma MosieKkyJasipHoii 6uosorum ( 1 yac.)

LlentpanpHas qorma MojiekyinspHoi Ouonoruu. [Tonstue rena. CTpykTypa TeHOMOB IPOKApHOT
u oykapuoT. OmnepoHHas CTPYKTypa T'€HOB NPOKApHOT M IPEphIBUCTas CTPYKTypa TI'€HOB
sykapuotT. Marpuunas PHK. [Tonstue uucrpona. Dxcnpeccus reHoB. [loHaTue aMmudukanum

B JKMBBIX OpTraHHU3Max.




Tema 2. [lonumepa3znas nennasi peakuus ( 0,5 gac.)
Pennmukanusa JIHK y npokxapuot u sykapuot. AmiuukoH. Ipaiimepsr nu JIHK nonumepassl. Taq

nojauMepasa u ee pekomOuHanTHsie popmbl. Mexanusm ITLP. Tumsr TTLP.

Tema 3. MeToabl onpeiesiennsi nepBuYHbIX nocjenoareabHocteit JJTHK ( 0,5 vac.)
[lepBudHas MMOCIIEIOBATENLHOCTh OHUOMOIMMEPOB. IIEKTPO(hope3 HYKIECHHOBBIX KHUCIIOT.

@DiyopeceHTHO MeUeHbIe Je30KcunykieotuaTpudochatsl. CekBeHupoanue no CrnHrepy.

Tema 4. [Ipsimas u oopaTHasi TpaHckpunuus. ITIP ¢ oopaTHoii Tpanckpunuueii ( 0,5 yac.)
MexaHu3Mbl TPAHCKPUIILIUHM Y IPOKAPUOT U FyKapuoT. MexaHn3mbl 00paTHOM TPaHCKPUIILUU Y
BUpYyCOB. Vcronb30Banne kauecTBeHHOW 1 KonmmaecTBeHHoi [P ¢ oOpaTHO# TpaHcKkpunmen B

MOJ'I@Ky.]'IHpHOﬁ OHMOTEXHOJIOTHH.

Tema 5. Tpancasiuus. beckierounbie cucremsl Tpancasanuu ( 0,5 yac.)
MexaHu3MEbl TpaHCIAOUHW B KICTKAX JYKApHUOT W MPOKAPHOT. beckneTounnsie cHCTEMEI

TPpaHCIIALIWU U UX UCIIOJIb30BAHHC B MOJ'IGKyTIHpHOﬁ OHMOTEXHOJIOTHH.

Paznen |l. IIpuHOMOBI MOJIEKYJISIPHOTO KOHCTPYMPOBAHHUSI M KJIOHHPOBAHUS €
NpuMeHeHHeM MUKPOOPTraHU3MOB H BEKTOPHBIX cucTeM ( 3 yac.)

Tema 1. MoaenbHbIe 0M00THYECKHE CHCTEMbI H 00bEKThI MOJICKYJISIPHON OMOTEXHOJI0TMH
(0,25 gac.)

[TonsitTue mopnenbHOro obwvekra. MonenbHas cuctema. Bupycel: Bupyc Tabaunoil mo3aukw,
baktepuogar T4, dar nambma. Dybakrepun: Escherichia coli, Bacillus subtili, Mycoplasma
genitalium. T'pubsr: Saccharomyces cerevisiae, Schizosaccharomyces pombe.  Pactenus:

Arabidopsis thaliana. Kitietounbie KyabTypbl MICKOMTUTAIOIIHX.
Tema 2. TexnoJiorusi pekomonuanTHbix JHK ( 0,5 gac.)
[Tonstue pexomOunanuu. PexomOunantHas JIHK. DOuponykieaszsl pectpukiuu. CalTbl

pecTpukuuu. JIunkue u Tynele KoHUbI. PecTpukTHbli ananu3 mosiexkyn JHK.

Tema 3. IToaroroBka ¢pparmentoB JJHK nas knonupoBanus ( 0,25 yac.)

ITonstue BekTopa. IIpomorops!. Iomunuukep.

Tema 4. Tunbl BeKTOpPOB 151 K1oHUpoBaHus ( 0,5 yac.)



MyIbTUKONUWHOCTh M YHUKOMUHWHOCTh CTApPTOB pEIIMKaUU. TUIbl TpoMOTOpOB. MHAYKTOPHI

skcnpeccuu. MHCYIATOpPEI.

Tema 5. CesiekTuBHble MapkepsI (0,5 yac.)
[Tonstue cenexkumu. CenekTuBHBIE Mapkep. Krnaccuukanusi CelneKTHBHBIX MapKepoOB.

AHTUOMOTHUKH U CEJIEKTUBHBIE cpeabl. beno-ronybdas cenexuus.

Tema 6. Knonuuposanue B E. coli (0,5 uac.)
Komnerentnsie kietku. Tpancopmanus. TermioBoil mok u siekTpornopauus. BeiceB Ha
nuTarenbHyo cpeny. OTOop M aHanmu3 TpaHCHOPMHUPOBAHHBIX KIOHOB ¢ momomipio [IHP u

PECTPUKIIHU.

Tema 7. KnonupoBanue B Apo:keBbIX cucremax ( 0,5 yac.)
Bexkropsl nst kjoHupoBaHus B iposxkokax. Cpensl Ay pocrta aposxoken. Crnenuduka cenexkinu u

pocTa ApOXIKEBOU KyIbTyphl. TpaHchopmaiius JpoxkiKeBbIX KIETOK.

Paznen Ill. Co3nanmue u ncnosb30BaHue reHeTHYECKUX KOHCTPYKLMU /ISl TPAHCIeHe3a B
KJeTKax miexkonuTawmux. Tpancrennsie ;xuBoTHbIe. [lepcnekTuBbl rennoi Tepanuu (3

yac.)

Tema 1. [lepexoa oT TPaHCTeHHBIX MUKPOOPTraHU3MOB K dyKapuoTHyeckum cucremam ( 0,5
qac.)

[Touemy Henb3s HMCNOIB30BaTh MHUKPOOPTAHMU3MBI ISl JKCIIPECCHM IOJHOPAa3MEPHBIX T'€HOB
sykapuoT. DonnuHr Oenxos. IlocTTpaHcnsuuoHHble MoaupuKauuu OenkoB. ['omonoruuHas
pexomOuHanus. Jluaus kypunsix B-mumbonuroB DT40 u e€é npeumymectBa. Vcnonb3oBanue

texuonoruu CRISPR Cas9.

Tema 2. UckyccrBeHHbIe XpoMocoMmbl ( 0,5 yac.)
[ToHsATHE MCKYCCTBEHHON XpoMOocoMEbl. MckyccTBeHHBIE XpoMocoMBI Kak BekTopsl. BAC, YAC,

MAC, PAC, HAC.

Tema 3. UckyccTBeHHbIe XpoMocoMbl yestoBeka (UXY) ( 0,5 uac.)
Y CTpolcTBO UCKYCCTBEHHOM XpoMOocoMbl yenoBeka. Otianune UXY oT apyrux MCKYCCTBEHHBIX

xpomocoM. LoXP-Cre pexomOunanus. HPRT omocpenoBanHas cenexius.



Tema 4. IlepcnekTHBBI NPUMEHEHHE HMCKYCCTBEHHBIX XPOMOCOM 4YejiOBeKAa B TeHHOI
Tepanuu ( 0,5 gac.)

DKcnpeccus MOJHOPA3MEPHBIX TEHOB B HCKYCCTBEHHBIX XPOMOCOMax 4esioBeka. JloctaBka reHOB
B KJCTKH 4YeJIOBEKa. DJIIMMHHHPOBAHHE HCKYCCTBEHHOM XpOMOCOMBI. Tet-R pempeccop mis

KOHTPOJIA 3KCIIPECCUM. HpI/IMeHCHI/Ie HHCYJIATOPOB JJIA CTa6I/IHI/ISaHI/II/I OKCIIPCCCHUU.

Tema 5. TpaHcreHHble MHOTOKJIETOUYHBIE: MBIIIIHA, CBUHbH U KPYNHBIA porathlii ckot ( 0,5
qac.)

TpaHcreHHble JKHBOTHBIE. XpPOMOCOMHBbIE TniepecTporku. Cenekuuss MHOTOKJIETOYHBIX.
TexHonoruu co3AaHUsA TPAHCTEHHBIX MIleKonuTaromux. lcnons3oBaHue peTPOBUPYCHBIX

BEKTOPOB IS CO3/IaHMs TPAHCTEHHBIX KUBOTHBIX. MeTon Mukponnbekiuii JTHK.

Tema 6. TexH0JIOTHM HA OCHOBE MOIH(PUKAIUHN CTBOJIOBBIX KJIeTOK ( 0,25 yac.)
[TnropuroTeHTHBIE SMOPHOHAIBHBIE CTBOJIOBBIC KIIETKH. [loilydeHWME WM CeJeKIHsS TpacreHa.
Muxkpounbekiiua B Onacrouucty miekonutaroniero. CkpeniuBaHue TpaHcreHoB. llomyuenue

JIMHUN TPaHCI'CHHBIX JKUBOTHbIX.

Tema 7. KiionnupoBanue opraHu3MoB ¢ MCIOJIb30BAHHEM MeTOAUKH MepeHoca siapa ( 0,25
yac.)

Hcnonp30BaHnE SMUTENNEB MOJIOYHBIX XKEJIE3 B KAUECTBE NCTOUYHMKA N€HETHYECKOrO MaTrepuaa
JUI KIIOHWPOBaHUs. BrIpammBaHue SMUTENMEB MOJOYHBIX kene3 B Kynbrype. Muaayknus GO
¢a3pl. Y nanenue aapa u3 sinekiaeTku. CiusiHue JOHOPHOTO A/ipa U PeUIHEHTHON SHIEKIETKH.
KyneTuBupoBaHue mnepBbIX JeleHuil apoOsieHus. MMIutaHTanuss B OpraHu3M CypporaTHOMN

MaTepH.

Paznen IV. PazpaGoTka M co31aHue reHeTHYeCKHUX KOHCTPYKIUI OMoapManeBTHYECKOT0

Ha3HaveHusd ( 3 yac.)

Tema 1. PekoMOMHAHTHbIE MUKPOOPTraHU3MbI, IPMMeHseMble 1JIs1 cuMHTe3a 0eskoB ( 1 yac.)
OkcnpeccuonHbie mrammbl E. coli. DkcnpeccroHHble BeKTOpbl. VHIYKTOPBI SKCIpECCHH,

UIITT. O6patnas tpanckpunuus. Kinonuposannas JIHK.

Tema 2. IlosnyueHue yesaoBeYeCKUX 0€JIKOB B MUKPOOHOJIOTHYECKUX CHCTEMAaX ¢ OMOIIbIO

kiaonuposannoi JIHK ( 0,5 gac.)



Cucrema mosyuenuss uHTephepona. [lomyueHHE YETOBEYECKHX TOPMOHOB C MPHMCHCHHEM
METOJIOB TeHHON wuHxeHepuu. [IpowsBoicTtBo antuten c¢ mnomoimsio E. coli. CrocoOsr

IMPON3BOACTBA MHCYJIMHA.

Tema 3. Buopeakropnl u metoanl pepmentanuu ( 0,5 yac.)
[TpompbllITIEeHHOE TPOU3BOACTBO OEIKOB JUIs (papMaleBTUUECKOTO MpuMeHeHus. OpraHuzanus

OHMOTEXHOJIOTHYCCKUX MMPOU3BOACTB C UCIIOJIb30BAHHUEM peKOM6I/IHaHTHBIX MHKPOOPTaHHU3MOB.

Tema 4. IIpumeHeHHe MCKYCCTBEHHBIX XPOMOCOM  4YejioBeKa JIJIsi  NOHCKA
NPOTHBOOIYX0JIeBbIX Npenapartos ( 1 yac.)

Tect cucTeMbl Ha OCHOBE HCKYCCTBEHHBIX XpOMOCOM yesioBeka. [lonck BemecTs — KaHIuaToOB,
BBI3BIBAIOIIMX  XPOMOCOMHYIO  HECTaOMIBHOCTB.  TecT-cUCTeMBl C  HCIOJIBb30BaHHUEM

(bryopecteHTHBIX OEIKOB.

Paznen V. AHanu3 reHeTHYecKHM OOYCJOBJIEHHBIX MAaTOJOTUil, MOHOTEHHBIX WU

MYJbTU(AKTOPHBIX 3a0oJieBanmii ( 3 yac.)

Tema 1. ba3oBbie npUHIUNBI FreHeTHYeCKOro anaausa (1 gac.)

Onuonykneotuanbie  3amenbl  (Single Nucleotide Polymorphism, SNP). Myraruu:
JIeTIeU, UHCEPLHU, TPAHCBEPCCHUM, TpaH3ULMU. [IpuMeHeHre METON0B CEKBEHUPOBAHUS IS
uccienoBanuii myrarenesa. CpaBuenue mocienosarenbhocteit JIHK Clustal.  Bassl maHHBIX

OIHOHYKJICOTUJHBIX 3aMCH.

Tema 2. IIIP B 1narHocTuke reHeTH4ecku 00yca0BIeHHBIX naTosoruii ( 1 yac.)
[Toxbop mpaiimMepos st guarHoctudeckoi ITL[P. Crymenuaras ITL[P (aura. touchdown PCR),
[MLP mmuaHBIX QparmenToB (anri. Long-range PCR), TP B peansrom Bpemenu (ITL[P-PB,
aari. Real-Time PCR, RT-PCR). Metoa xkommuectBennoi III[P u ero npumeHeHuwe B

JAUarHoCTHUKCE. (DHyOpeCI_ICHTHBIC MCTKU [JIA TCHOTUIIMPOBAHUA C ITIOMOIIBIO HHP

Tema 3 Ucnosb3oBanue metoaoB rudpuauzanun JJTHK B nuarnocruke ( 1 yac.)
['ubpumuzammst  JITHK. 3ounpr s rubpmamzanmu JIHK.  Ananmus  careumMTHBIX

nocienoBarenbHoctent JITHK.



Pasgmea VI. OT reHern4eckoro aHajin3a K TEeHOMHOW MeIMIMHE: TEXHOJOIMH

IMOJITHOT€HOMHOI'0 CKPUHUHT' A accouuanmii ¢ maToJoruei ( 3 qac.)

Tema 1. [Ipumenenne MmeToaoB NGS /151 OMoMeTUIIUHCKHUX HcciaeqoBaHuii ( 1 yac.)

ba3oBble TNpPUHIMIIBI TOJHOTEHOMHOTO CeKBEeHUpOBaHUSA. OmyibccuoHHas [IL[P. Co3nanue
OMOINOTEK. MeToanl IMOJIHOI€HOMHOT'O CEKBEHUPOBAHUS JUIST uACHTU(DUKAIIH
MyIbTU(AKTOPHBIX — 3aboneBanmii. [lomydeHune mOCIEAOBAaTEIHHOCTEH  TPAHCKPUIITOMOB.
AHHOTHpOBaHHUE IIOCJIENIOBATEILHOCTEH B 0a3ax JaHHBIX. TEXHOJOTMH TOJHOT€HOMHOIO

CKPpHHHUHTA accounaunﬁ C MaToJIOTHEH

Tema 2. Metoas! u pecypcbl Ononnpopmarukum (1 gac.)

buoundopmaTika: BOZHUKHOBEHME, LIEIH, 3a7ayd, MeTOoibl. ba3bl JaHHBIX: KiacCHU(pHUKaIMS,
OCHOBBI ~ CTPYKTYp. ba3pl naHHBIX O€NKOBBIX IOCHenoBaTeabHOCTEH. ba3bl  gaHHBIX
MIOCJIEIOBATEIBHOCTEH HYKJIEMHOBBIX KHCIOT. baHKM MaHHBIX MeTaOonmmdeckux myTei. baswl,
CoJIepiKallie pe3yNbTaThl IJI00aNbHBIX 3KCIEPUMEHTOB IO aHaIW3y 3Kcrpeccud. OCHOBHbIE
oubmuorpaduueckue 6a3bl ganHbix. NCBI, ENTREZ u BLAST — nHa3naueHue, HHCTPYMEHTHI,

3aJa4du BBIpaBHI/IBaHI/IC ABYX HOCHeﬂOBaTeHBHOCTeﬁ, TOYCYHBIC MaTpPHUIbI.

Tema 3. Hcnoab3oBanue 06a3 [JaHHBIX HYKJEOTHIHBIX TMOC/IeA0BATEJBLHOCTEH /5
MeIUIIUHCKHUX uccieaoBanmii ( 1 yac.)

Osnakomiienne ¢ ©Oazamu gaHHbix NCBI. Tlonstue ¢opmaroB: FASTA u GenBank.
BripaBHMBaHME HYKJICOTUIHBIX TTOCiIen0oBaTeIbHOCTeH. baswel manubix SNPs acconienpoBaHHBIX

C I1IaTOJIOTUSAMH.

|. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOM YACTU KYPCA

3ansatue 1. Opranm3anusi ¥ NPUHOMIBL PadoTbl B  MOJIEKYJSPHO-OHOJIOTHYECKHUE
JabopaTopum 1J1si OUOMEIMIMHCKUX HccaenoBanuii ( 2 yac.)
Ilinan 3anaTHA:

1. JlabopaTtopHas mocyna ¥ NPUHLIKIBEI PAOOTHI C HEH.

2. Ob6opynoBaHue

3. AmtoknaBupoBanue. CyxokapoBoi  mkad. MpITbe  71a0OPaTOPHOM  TOCYIBI.

OnHopa3oBbIl 1 MHOTOPA30BBIN MJIACTHK.



4.

HpaKTI/I‘IeCKI/Ie HaBbIKHN pa6OTBI C B€CaMH aHAJIUTUYCCKUMH, MCXAaHHYCCKHMMU H

AIEKTPOHHBIMM.

3ausiTue 2. [IpuroroBjeHne pacTBOPOB IJisi BbIIEJIEHUS M AHAJIN32 HYKJIEMHOBBIX KHCJIOT (

2 4ac.)

Ilinan 3ansaTug:

1.
2.

CrniocoObl BbIpayKEHUSI KOHLIEHTPALMU PacTBOPOB.

CriocoObl  NPUrOTOBJIEHHSI PACTBOPOB 3aJ@aHHOM KOHLEHTpalMu (MO0 IJIOTHOCTH
pacTBoOpa).

[Torenumomerpus. YcrpouctBo mnoreHnuoMerpa u pH-merpa. @yHKIMOHMpPOBaHUE
CTEKJISTHHOTO U KOMOMHUPOBAHHOI'O AJIEKTPOJIOB.

[TorenunomeTpuyeckoe TuTpoBanue. bydepusie pacTBopsl, OyepHas eMKOCTb.

3anarue 3. le/IHIII/Il'lbI MaHUIIYJSAIUA C 6I/IOMaTepI/IaJIOM, BbIJCJICHUEC MU aHAJIU3

HYKJIEHHOBBIX KHCJIOT ( 2 4ac.)

Iliian 3anaTus:

1.

2
3
4.
5

[TpuHIMTIBI MAHUTTYJISIIAN € 00pa3laMy TKaHEeH, KIIETOK U JJAOOpaTOPHBIMU KUBOTHBIMU
[TpaBuna paboThl B MOJEKYISPHO-OMOJIOTHYECKOM J1a00paToOpHH.

Knaccudukanus nomemeHuii no cTeneHn 4YucTOoThI.

JlaMuHapHBIN MTOTOK.

Pabota c kynbrypamu kiaetok. Pabora ¢ 1abopaTOpHBIMU )KUBOTHBIMH.

3anaTue 4. Cemunap no teme «OpraHm3anus ¥ NPHHOHUINBI PadoTbl B MOJIEKYJISIPHO-

OHOJIOTHYECKHE HﬂﬁOpﬂTOpI/II/I MaHUITYJIAIUH GI/IOMaTepI/IaJIOM, BbIICJICHUEC M QaAHAJJIHUu3

HYKJIEMHOBBIX KHCJI0T» ( 2 yac.)

Bonpocel cemunapa:

1
2
3.
4

[TpuHIMIIBI MAHUTTYJISIMM € 00pa3laMH TKaHeH, KJIETOK U JAOOpaTOPHBIMU KUBOTHBIMU
Knaccugukaius momenieHuii mo CTerneHu YucToThl

JlaGopartopHasi mocya U MPUHILIUIIBI paObOTHI ¢ HEMl

CriocoObl  MPUTOTOBJIEHUS PACTBOPOB 3aJlaHHOW KOHLEHTpauuu (MO0 IUIOTHOCTH
pacTBopa).

CriocoObl BbIpaXKeHUsI KOHIIEHTPALUU paCTBOPOB

3ansitue 5. Meroanl BoiaeaeHusi JHK u PHK u3 pa3zanunbix ncrounukos ( 3 yac.)



IInan 3apaTusa:

1. T'omorenmsamus TkaHel. JKMIKOCTHBIC METOIbI.

2. Teepmodasubie METOABI. XaOTPOITHBIE areHTHI.

3. ®enon-xmopodhopMeHHas IKcTpakuus. Paznenenne o6pas3ioB Ha dasbl.

4. IlepeocaxxieHHE HYKIEHMHOBBIX KHUCJIOT C IOMOILIBK) HM3O0MPOMUIOBOTO M 3TUIIOBOIO
CIHpTA.

5. COOC&,I[I/ITCJ'II/IZ JIMHCHHBIN IOJIMAKpHUJIIaMHu I, I''IMKOI'CH, ali€TaT HaTpHsl.

3ansaTue 6. [eab-dmexkTpodopes HyKJIEHHOBBIX KUCTIOT ( 2 yac.)
ILnan 3anaTus:
B Teopus pa3geneHust MOJEKYI B JIEKTPUUECKOM IOJIE.
B Arapo3Hblii U OJIMaKpUIAMUIHBIN T€llb.
B bBydepsr mns snexkrpodopesa. 3arpysounsie Oydepsl. Mapkepsl MOJNEKYISIPHBIX Macc.
Oxpacka HyKJIEMHOBBIX KUCIIOT JUIs X BU3yalu3aun, dtuauyM opomu u SYBR Green.
B Amnanmus pesynsraToB anekrpodopesza PHK u JIHK. Onpennenenus kaueTrcBa BbUICOCHUS

HYKJICMHOBBIX KUCJIOT C ITIOMOUIBIO 3J'ICKTpO(1)Op63a.

3ansTue 7. CiekTpodoToMepusi HyKJIeMHOBBIX KHCJIOT ( 3 yac.)
Ilinan 3anaTHA:
1. Ontnueckas ninotHocts pactsopos /IHK u PHK.
2. 3akoH byrepa—Jlambepra—bepa. Pacuér koHIleHTpaluu KOHIICHTPAIIMH HYKJICHHOBBIX
KHCJIOT.

3. VYcrpoiicTBo ciekTpodoTomeTpa, HoToKOIOpUMETpa U CHEKTPOMETpA.

Bansitue 8. Boinenenue JIHK u3 06pa3noB Tkaneii mauueHToB ( 2 yac.)
ILnan 3ansaTHu:

1. Metoas! Beiaenenust JJHK U3 pa3anyHbIX HCTOYHHUKOB.

2. deHoN-Xx10poPOpPMHAS IKCTPAKIIHUS.

3. Brigenenue xpomocomuoit JJHK mo metoay Sambrook and Russell, 2001

3anaTne 9. Ananu3 kauvecrBa BblaeseHHod [IHK B arapo3sHom reie m ¢ nmomMombio
cnexkrpogoromerpuu ( 3 yac.)
IInan 3ansaTHdA:

1. Teopernueckue OCHOBBI aHaNIM3a KadecTBa BoiAeneHHon JJHK B arapo3znom remne



2. 3aBucumocth 3 dextuBHOCTH pazaencHus ¢pparmentoB [JHK ot xonmdectBa arapossl B
reie

Oxpacka JIHK B arapo3HbIx remsx.

Bbydep nns nanecenus: oOpa3oB Ha relib

Tunel anekTpodope3Hbibix OyhepoB

Amnanu3s kauectBa BeigenenHor JJHK ¢ momomnsio ciekrpodotomerpun

3akon byrepa—Jlambepra—bepa

L N o g B~ W

OnTHyeckas INIOTHOCTh

3ansTue 10. Cemunap no reme «Pagora ¢ HyKJIeHHOBBIMH KHcJI0TaMu» ( 2 yac.)
Bonpocsl k cemuHapy:

MeTob! BblAECTICHNS HYKJIEMHOBBIX KUCIIOT

®eHon-X10pohopMHast IKCTPAKIUS

AnHanu3 KxayecTBa HyKJICHHOBBIX KUCJIOT C TOMOIIBIO I'eib-IeKTpodopesa

CrniekTpooTOMETpUsl HYKIEUHOBBIX KUCIOT

a > w0 DN e

3akon byrepa—JlambGepra—bepa. Pacuér koHUEHTpanuu KOHIIEHTpPAIMH HYKJIEHHOBBIX

KHCIIOT

Bansitue 11. [In3aiin reH-cnenuduyeckux npaiimepos ( 2 yac.)
Ilinan 3anaTHA:

1. Omnpenenenue npaiimepa

2. Pacuer TemmiepaTypsbl OT)KHra npaimepa

3. IIposepka mpaiimepa in Silico

3ansitue 12. [P ammm¢ukanus pparmenta rena unrepeca ( 3 uac.)
ILnan 3ansaTHN:

1. Teopus nmonumepasHoi LIEMTHON peakuuu

2. TlonGop ycnoswuii I[P

3. Tunst [IIP amnnudukatopon

4. DOnextpodopes npoaykros I1LIP B arapo3Hom rene

5

Amnanu3 pesynbraTtos [IL[P

3anaTue 13. Boigenenne pparmenta u3 arapoznoro reus ( 3 uac.)
IInan 3ansaTHdA:

1. HabGops! nns Beiaenenns JJTHK u3 arapo3Horo wim moauakpuiIaMuIHOTO Test



2. OcobeHHOCTH 3J1eKTpodope3a Py MOATOTOBKE 00Pa3Il0B ISl BBIICICHUS U3 Tels

3. Kunaccuueckue meronst Beraenenus JJHK u3 araposnoro remns

3ansitue 14. CexkBenupoBanue pparmenta rena narepeca ( 3 yac.)
Ilnan 3ansaTuN:
1. Teopus cexkBeHupoBanue 1mo Caurepy

2. Hcnonp3Banne MEUEHHBIX HYKJICOTU OB

w

IIpobonoozomoexa 0nisi cek8eHUPOBAHUS

>

Peaxmus ¢ Big Dye (Big Dye Reaction)
Ounctka npoaykroB TP ¢ momomrsio Big Dye X Terminator Purification Kit

6. AHaJIN3 pe3yJabTaTOB PEAKLUNA CEKBEHUPOBAHUS

3ansaTue 15. AHAIM3 HYKJICOTHIHBIX MOCIEA0BATEIBLHOCTEH C MOMOIIBIO MAKETA MPOrPaMM
Vector NTI u 6a3 nanubix NCBI ( 3 uac.)
Ilnan 3anaTHA:

1. Pabora ¢ daiinamu B popmare Geen Bank u FASTA

2. BosmoxxHocTu nporpamuoro obecrieuenus Vector NTI

3. CpaBHeHHUE TIOTYyYSHHBIX IMOCIICIOBATEILHOCTEH ¢ 0a3aMu TAaHHBIX

4. Tlouck nonmuMop(}r3MOB B MOCIEAOBATEIBHOCTAX UHTEPECA

3ansitue 16. Cemunap no reme «Pagora ¢ HykJIeHHOBBIME KHcJI0TaMm» ( 2 yac.)
Bonpocs! k cemuHapy:
1. Teopwus monuMepazHON HENHON peakuun
2. CocraBieHue nmpaiiMepoB
3. OcobeHHocTH 3IeKTpodopesa MpH MOArOTOBKE 00pa31oB AJIs BBIJACICHHS U3 Tels
4. Teopus cexkBeHupoBanue o CaHrepy
5. Ilouck nomumop¢u3MOB B OTCEKBEHHPOBAHHBIX MOCIIEI0BATENBHOCTSIX

6. PabOora c daiinamu B popmare Geen Bank u FASTA

3ausiTue 17. Pa6ora ¢ KyJabTypamu KjieTok MiekonuTawumx ( 2 yac.)
ILnan 3ansaTHu:
1. MeToas! KyIbTUBUPOBAaHUS KJIETOK U TKAHEH.
2. KynbTypbl nepBUUYHBIE U BTOPUYHBIE, [IOCTOSIHHBIE KIIETOUHBIE JIMHUU.
3. ba3zoBble mMTaTeNBHBIE CpeAbl M IEpBble  KJIETOYHblE JIMHMM 4YEJIOBEKa U

MJICKOMTUTAIOIINX, KyJIbTypa Hela.



4. CpIBOPOTOYHOE H  OECCBIBOPOTOYHOE KYJIBTUBUPOBAHHE, KAdeCTBO CBHIBOPOTOK,
TECTUPOBAHUE HA SHIOTOKCUHBI, POCTOBBIE (PAKTOPHI.

5. IlpuHNMIBI ycTpoiicTBa M 000PYAOBAHUS TOMENICHUH IJI KyJbTUBUPOBAHUS KIETOK,
Ookcel, Oaktepunuanbie samibl, HEPA-duneTpanus, namuHapable mKadsl (CKaMbH),
KJIACChl JIAMHHAPHBIX MKA(pOB, TOPEIKH, YCTAHOBKU JUIS MOJITOTOBKH BOJBI BBICOKOTO
KaueCcTBa, CYX0XapOBbIe CTEPUIM3AIMOHHBIC MKAa(bl, aBTOKJIABbl, MHKYOATOPHI KIETOK,

WHBEPTUPOBAHHBIE MUKPOCKOIIBI.

3ansitue 18. MoJiekyJisipHoe KjioHupoBanue u pekomonnanTuoie JIHK ( 3 yac.)
Ilnan 3anaTHA:

1. PexomOunanTHas JIHK.

2. DHIOHYKJI€a3bl PECTPUKLIUH.

3. Caiitel pectpuknuu. ECORI u BamHI.

4. Kaprtuposanue monekyns! JJHK.

5. TloaroroBka ¢parmentoB JAHK nmns kinonupoBanus

6. Kommnerentusle kietku. Tpanchopmanms.

7. OC00EHHOCTH TEIIOBOIO IIOKA U QJICKTPOIIOpaAlIn

Bansitue 19. Tpancdexuus KJIeTok Miekonurammux ( 3 yac.)
ILnan 3anaTus:

1. Tlousarue TpaHcheKMHU.

2. Tunel TpaHCHEIHMPYIONINX pearacHTOB

3. Hcnonb30BaHUE JUIIOCOM H 3JIEKTPOIIOPALIH

4

PexomOuHaIMs U BUPYCHbIE CUCTEMBI TPAHCHEKIUH

3anaTue 20. Cejexkuusi B KyJbType KJIETOK H 0TOOpP TpaHC(OPMHUPOBAHHBIX KJIOHOB ( 3
qac.)
ILnan 3ansaTHu:

1. CenexTuBHBIE MapKEPhI KJIETOK MJIEKOIUTAIOIINX

2. CocraB cpen AJs CeNeKINH

3. IlpaBuia KyJIbTUBUPOBAHMS U pacyeT KOHLEHTPAlMU aHTUOMOTHKOB

4

OT60p KIIOHOB IO MOP(OJIIOTHIECKUM TTPHUIITHAKAM



5. Unentudukanus tpancHopMUPOBAHHBIX KJIOHOB ¢ momMortbio [TIP

6. Ot160p GFP — non0KUTENBHBIX KIIOHOB

Bansitue 21. [Iporounas uutodayopumerpus ( 2 yac.)

Ilinan 3ansaTug:

1.
2.

OCHOBHBIE TIOHATHS, YCTPOHUCTBO M MPUHIUI PpabOTHI MPOTOYHOTO UTOGIyOpUMETPA,
BO3MOKHOCTH IPUMEHEHUS METOoJa NMPOTOYHOM LIUTOMETPUHU JUIS aHAINM3a KIIETOYHBIX
MOMYJISIIUANA

[TpuroroBneHue KIETOYHBIX CYCIICH3HH Il MPOTOYHOU TUTODITYOPOMETPUH

Pabora na mporounom mmroduryopumerpe BD ACCURI: xanmubposka npubdopa, coop u
NEPBUYHbIN aHAIN3 JaHHBIX.

JleTanbHbI  aHaNM3 TMOJIyYEHHBIX JAHHBIX C HCIOJb30BAHUEM IPOTrPAMMHOIO
obecrieuenuss WinMDI 2.9: noctpoeHue 0IHO- U JBYXIIAPaMETPUYECKUX TUCTOTPAMM,
muddepeHnranus OJMHOYHBIX KJIETOK W KJIETOYHBIX arperatroB, CO3/IaHUE PETHOHOB,
reTupoBaHue, CTaTucTUYecKast 00paboTKa JaHHBIX.

WuTepnperanys NOJYYEHHBIX pe3yJIbTaTOB: aHAIU3 pPaCHpeleNieHUs KIETOK IIo
pa3MepHO-Mop(dosoruueckuM — napaMerpaMm (Ha  OCHOBE aHajau3a I[apaMeTpoB
cBeTOpaccesiHus) U 1o (hazamM KJIETOYHOTO LHKJIA (Ha OCHOBE aHanmu3a (hIyopecleHInn

MO/ TIPOTIH NS ).

3ansaTue 22. Cemunap no reme «Padora ¢ TpaHCPUMUHMPOBAHHBIMU KYJbTYPaMHU KJIETOK

MJIEKOTTUTAIO LX)
(2 uac.)
Bonpocel k ceMuHapy:
1. Metozs! TpaHcheKIH
2. CenexTUBHbBIE MAPKEPHI KJIETOK MIIEKOMUTAIOIINX U CEJICKTUBHBIE CPEIbI
3. PexomOuHanus ¥ BUpyCHBIE CUCTEMBI TPaHCHEKIINU
4. Metoabl KyIbTUBUPOBAHUS KJIETOK U TKaHEH
[IpaBuiia KynbTUBHPOBAHUS U pacueT KOHIEHTPAUU aHTUOMOTHUKOB
6. IlpuHIMIBI yCTpOHCTBA M 000PYJOBaHMS TOMEIICHUN /I KYJIbTUBHUPOBAHUS KIETOK
7. OCHOBHBIE MIOHATHS, YCTPOHUCTBO M MPUHLUI pabOTHI MPOTOUYHOTO HUTODIYyOPHUMETPA



I1l. YYEBHO-METO/IAYECKOE OBECIIEYUEHUE CAMOCTOSATEJBbHOM
PABOTbBI OBYYAIOIIIUXCHA

Y4eOHO-METOIUYECKOEe OOCCIICUeHUE CaMOCTOSTCIIBHONH PabOThl  OOYYAIOIIUXCS IO
JUCIUIUINHE «MeIuIMHCKass OMOTEXHOJIOTHS» TpeacTaBieHo B [IpunokeHnn 1 W BKIIIOYAeT B
cebs:

e 1uTaH-TpadUK BBITOJHEHUS CAMOCTOSTCIIBHON padOThl MO JUCIMILIAHE, B TOM YHCIIE
MpUMEPHBIE HOPMBI BPEMEHU Ha BBIIOJIHEHUE 10 KAXIOMY 3aJaHUIO;

® XapaKTEePHCTUKA 3aJlaHUi JJISi CAaMOCTOSTEIBHON Pa0dOThI CTYIEHTOB M METOIAMYECKHUE
pCKOMeHI[aIII/II/I I1I0 UX BBIITOJIHEHHIO,

e TpeOOBaHMS K MPEICTABICHUIO U 0()OPMIICHHIO PE3YJIbTATOB CAMOCTOSTEIILHOM PabOTHI,

® KPpUTCPUH OLCHKHU BLIIIOJIHCHUA CaMOCTOSITEIbHOM pa6OTBI.



IV. KOHTPOJIb JTOCTUXEHMUSI IIEJENH KYPCA

No KonTponupyemeie O1ieHOYHBIE CpEJICTBA -
n/n | Momynu/ pazaens / Konp! u starsl HAaNMEHOBAHHE
TEMbI TUCIUTUINHBI dbopMupoBaHus TEKYIIHAN MIPOMEXKYTOUHAs
KOMITETEHIIN I KOHTPOJIb aTTecranus
1 | Pazmen L. ITpunmuner | OIIK-9 | 3naer, ymeer, | KoHTposbHOE 3adeTr/3K3aMeH

MOJICKYJISIPHOTO [1K-12 | Bnaneer TecTupoBanue, | Bompocsr -1-38
KJIOHUPOBAHUSA. [1IK-4 Hoxknan
[Tonumepasznas IK-5 onpoc
LEMHAas peaKIHs [1K-6
Paszpen II.
ITpuHIMTIBL
MOJIEKYJISIPHOTO

KOHCTPYHPOBAHUS U
KJIOHUPOBAHUS C
MIPUMEHEHUEM
MHUKPOOPTaHU3MOB U
BEKTOPHBIX CUCTEM
Paznen 111
Co3nanue u
HCIOJIb30BAaHUE
T€HETUYECKUX
KOHCTPYKIHUU TSt
TpPaHCT€HE3a B
KJIETKaX
MJIEKOTTUTAOIIIHX.
TpaHncreHHble
KUBOTHBIE.
ITepcniekTHBEI
TE€HHOM Teparuu
Paznmen IV.
Pazpabotka u
co3JaHue
TEHETUYECKUX
KOHCTPYKLUU
OonodapmareBTHIECK
Oro Ha3HaYeHUs
Paznen V. Ananu3
T€HETUYECKHU
00YCIIOBIICHHBIX
MaTOJIOTUH,
MOHOTEHHBIX U
MYIbTU(HAKTOPHBIX
3a00seBaHUM
Pasnen VI. Ot
TE€HETUYECKOTO
aHajM3a K TeHOMHOM
MEJULIHUHE:




TEXHOJIOTHU
IOJIHOT€HOMHOI'O
CKpUHHUHTA
acCoIMaIui ¢
MaToJIOTHEH

KoHTponbHBIE U METOIUYECKHUE MaTepUaibl, a TaKKE KPUTEPUH U TOKa3aTeNd, HEOOXOAUMBIE
JUIs  OLIEHKM 3HAaHWHM, yMEHUI, HABBIKOB W XapaKTEpU3YIOLIHe O3Tambl (HOPMUPOBAHHSA

KOMHeTeHHI/IfI B IIpoHecce OCBOCHUMA O6pa3OBaTeHBHOfI InporpaMmbl  IIPCACTABJIICHBI B

[Ipunoxenun 2.



|. CIIACOK YYEBHOM JIUTEPATYPHI U HHOOPMAIIMOHHO-
METOANMYECKOE OBECIHHEYEHUE JJUCHHUIIJINHBI

OcHoBHas JuTepaTypa

1. benmxamun Jlptomn I'enbr / mep. ¢ anrn. M. A. Kodmamm, H. 10. Ycman, M. A.
Typ4MHUHOBOM.

Mocksa: BUHOM. JlaGopatopus 3Hanuii, 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

Ilepeuens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM 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 asisi caMOCTOSTEIBHOTO U3yYCHUS

ououndopmaruku Rosalind.

http://www.ncbi.nlm.nih.gov/ - caiitr Harmonansnoro IL{eHTpa 6HOTEXHOIOTHYECKOM

nnpopmaruu NCBI, 6a3a nanHbIx ['eHHBIN OaHK.

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

OHJIAMH-TIPOTpaMMa JJIsl BRIPABHUBAHUS ITOCIIEI0BACITBHOCTEN OMOIOTMUECKIX
MaKpOMOJIEKYJI

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

nporpamma-ouoIuTeKaph.

http://www.ebi.ac.uk - caiir EBporneiickoro nHCTUTyTa OMOUH(BOPMATHKH

http://www.scopus.com — 6ubnuorpaduyeckas 6a3a TaHHBIX U UHICKC IIATHPOBAHUS

Scopus

. http://thomsonreuters.com/thomson-reuters-web-of-science/ 6ubnuorpadudeckas 6aza

JAHHBIX U uHAeKC nuTupoanus Web of Sicence

. http://www.molbiol.ru — pycckosi3praablit ”HGOPMAIIMOHHBIH CalT U GopyM 1o

MOJIEKYJISIPHOM OHOI0rUn


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(GOPMANMOHHBIX TEXHOJIOT U
U NIPOrPaAMMHOI0 o0ecnevyeHust

[Tporpamma VECTOR NTI https://www.thermofisher.com/ru/ru/home/life-

science/cloning/vector-nti-software.html

[Ipu ocymiecTBiIeHUU 00Pa30BaTEIBLHOTO IMPOIECCa CTYASHTHI HCIOJIB3YIOT MPOrPaMMHOE
obecrieuenne: Microsoft Office (Excel, PowerPoint, Word u ap.), 3JeKTpOHHBIE PeCypChl
caiita IBOY, Bkmouas ObC JIBOY.

bubnmorpaduueckas 6aza MaHHBIX W WHACKC IUTHPOBAHUS SCOPUS, OubImorpaduaeckas
0a3a maHHbIX M HHIeKC muTrpoBanus Web of Science, mouckoBas cucreMa, TeHHBINH OaHK U
naker onnadH-nporpamm NCBI, nayunas onexkrponnas Oubnuorexka eLIBRARY,
9JIEKTPOHHO-OMOIMOTEeYHass cucTeMa “Znanium”, siekTpoHHas OHOJIMOTEYHass CHCTEMa
IPRbooks, undopmanmonnas cucrema "EJJUHOE OKHO" nmoctyna k 00pa3oBaTeiibHBIM
pecypcam JIOCTYII K 3JIEKTPOHHOMY 3aka3y KHUT B oubnuorexe JIBOY.

[Tporpammuoe o6ecnieuenue Vector NTI gns ananuza mnasMug U APYTUX T€HETUYECKHX
BEKTOPOB.

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

poTrpaMMHOE oOOecrieueHue JIsl BBIPABHUBAHUS TIOCIEIOBACIBHOCTEH OMOIOTHMYECKHX
MaKpOMOJIEKYJ

MEGA — mnporpaMMHbId mNakeT A (GUIOTeHETUYECKOro aHajau3a M BBIPABHHUBAHUS
HI0CJIEI0BATEIBOCTEH OMOMOIIEKYT

http://www.idtdna.com/calc/analyzer - nporpammHoe obOecricueHHe s aHATNU3a KOPOTKUX

HYKJICOTUOIHBIX MOCJIEI0BATEILHOCTEN 1 HpaﬁMPOB


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. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JUCHUITJIMHBI

Kypc cTpykrypupoBaH MO XpOHOJIOTMYECKOMY, TEMaTHYECKOMY M CpPaBHUTEIBHO-
TUIIOJIOTUYECKOMY IPHUHLIMIIAM, YTO TIO3BOJSAET, C OJHON CTOPOHBI, CHUCTEMATU3UPOBATH
yueOHBId MaTepuana, ¢ Jpyrod — MOAYEPKUBAET CBA3b C JIPYTUMH JIUCHUIUIMHAMU
TYMaHUTApHOIO U CIEHHUAIBHOIO HUKIIA.

B mporecce nzyueHust MarepuagoB yueOHOTO Kypca Mpeiararores ciaenyromue GopMbl
paboT: YTeHue JEKIUH, MPAaKTUIECKUE 3aHATHS, KOHTPOJIbHbBIE PabOTHI.

Jlexyuonnvie 3anamus OPUEHTUPOBAHBl HA OCBELIECHUE BBOJHBIX TEM B KAaXKIbIM pa3zael
Kypca U IPHU3BAHbl OPUEHTUPOBATH CTYIECHTOB B MpEjIaraéMoOM MaTepHalie, 3aJ10KUTh Hay4yHbIE
Y METOJI0JIOTUYECKHE OCHOBBI JJIs AaJIbHEHIIIEH caMOCTOSTEIbHON pabOThI CTY/IEHTOB.

Ilpakxmuueckue 3ansamus aKUEHTHPOBAHBI HA HanOOJIee MPUHIUITAATBHBIX U TTPOOJIEMHBIX
Bonpocax  ¢miocopuu W TpU3BAHBl  CTUMYJIHUPOBATh  BBIPAOOTKY  COOCTBEHHOI
MHUPOBO33PEHUYECKON MTO3ULIUU 110 JAHHBIM TEMAM.

B pabore co crymeHTaMH HCIONB3YIOTCS Pa3HOOOpA3HBIE CPelNCTBa, (POPMBI U METOIBI
o0yuenust (MHPOPMAIMOHHO-Pa3BUBAIOIINE, IPOOIEMHO-TIONCKOBBIE).

Oco0o0 3HauumMol A 1po(ecCHOHANBHOM  MOATOTOBKH  CTYIEHTOB  SIBJISIETCS
camocmosmenvHas paboma 1o Kypcy. B xozne 3Toit paboThl CTYyIEHTH OTOUPAIOT HEOOXOIUMBIN
MaTepuai IO H3y4YaeMOMY BONpOCy U aHanu3upyioT ero. CamocrosrenbHas paboTa c
JUTEpaTypoil BKJIIOYAET B ceOs Takue MPHUEMbl KaK COCTaBJICHME IJIaHA, TE3UCOB, KOHCIIEKTOB,
AaHHOTHpPOBaHMWE HUCTOYHUKOB, HamucaHue pedeparoB. B pamkax ydeOHOro Kypca
NOJIpa3yMeBacTCd  COCTABICHUE  TEMAaTHMYECKMX  JIOKJIAal0B,  KOTOpPBIE  IPOBEPSETCS
npenojaaBaresieM, 00CyXAaeTcs cO CTYACHTaMU U YYUTHIBAETCS IIPU UTOTOBOM KOHTPOJIE 3HAHUHN
0 KypcCy.

CryneHToB HEOOXOJMMO IO3HAKOMUTh C OCHOBHBIMH HMCTOYHMKaMH, 0€3 KOTOpPBIX
HEBO3MOXXHO TIOJHOLICHHOE IOHMMaHue NpoOieMaTHKH Kypca. [loaToMy 3TH HMCTOYHHKH
PEKOMEHI0BaHbI CTYI€HTaM JUIsl IOMAIIHEr0 U3Y4YEeHUS U BKJIIOUEHBI B IPOTPAMMY.

OcBoeHne Kypca JOJDKHO CIOCOOCTBOBAaTH PAa3BUTHIO HABBHIKOB OOOCHOBAaHHBIX U
CaMOCTOSITENIbHBIX OIICHOK (PakToB M KoHuemnuil. [loaTomy Bo Bcex dopmax KOHTPOJIS 3HAHHA,
0COOEHHO MpH caye 3a4eTa, BHUMaHHE J0JDKHO OBITh 0OpalleHo Ha MOHUMaHue (puiocodckoit

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

Vil. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHBbI

OcBoenne JUCIHHITIIMHBI ((MG,Z[I/IHI/IHCKaH OMOTEXHOJIOTHS» npeamnojaract uCrojJIb30BaHUC

CIIEYIOIIET0 MaTepHallbHO-TEXHUYECKOro olecredeHus:: MynbTUMEIUHHON — ayAuTOpUH,



OCHAIIEHHOW IIMPOKOMOJIOCHBIM JIOCTYIIOM B ceThb MHTepHeT. KommbrorepHoro kiacca. Bcee
KOMITBIOTEPBI ITOJKIIIOYEHBI K KOPIOPAaTUBHOM KoMIbloTepHOU ceth JIB®Y u Haxonmdrcs B
€IMHOM JIOMEHE.

JIns BBITIOJTHEHUSI CaMOCTOSATEIBLHON palOThl CTYINEHTHI B KWIBIX Kopriycax [[BDY

o6ecnieuensr Wi-Fi.
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-rpaduK BHIMOIHEHUS CAMOCTOSTENBHON pabOTHI 10 AUCHHUIIIHHE:

Ne Jara/cpoku Buna camocrositeqibHOM Ipuvepuie dopma
1/ | BBINOJHEHUA padoThI HOPMPI BpEMEHH KOHTPOJIst
HA BbINOJIHEHHE
5 cemecTp
1-10 nenemns PaboTa ¢ KoOHCTIEKTOM, 3 Pedepar nnun
U3y4eHHE JTUTEPATYPHI IO Ipe3eHTaINs,
JMCIIUTUTHHE, TTIOATOTOBKA K KOHTPOJIbHOE
1 NPAaKTUYECKOMY 3aHSTHIO, TECTUPOBAHUE
MOJIrOTOBKA K KOHTPOJIBLHOMY
TECTUPOBAHUIO, HAITUCAHUE
JIOKJIAJIOB, PEIICHUE TECTOB
11-18 nepens PaboTta ¢ KOHCTIEKTOM, 6 Pedepar,
U3ydeHHE JTUTEPATYPHI IO KOHTPOJIbHOE
JMCIUTUTHHE, TTOJATOTOBKA K TECTUPOBAHUE
2 IIPAKTUYECKOMY 3aHSTHIO,
MOJITOTOBKA K KOHTPOJIBLHOMY
TECTHUPOBAHUIO , MOITOTOBKA
JIOKJIAJIOB, pEIICHNE TECTOB
3 | ceccus [TonroroBka K 3a4eTy 3 3auer
6 cemecTp
1-10 nemens Pabora ¢ KoHCIIEKTOM, 3 Pedepar mim
U3yUYEHHE JIUTEPATYPHI IO Npe3CHTAIHS,
JTVCIIUTUTMHE, TTIOATOTOBKA K KOHTPOJIbHOE
1 MPAKTUYECKOMY 3aHSATHIO, TECTUPOBAHUE
MOJITOTOBKA K KOHTPOJIBHOMY
TECTUPOBAHUIO, HAITUCAHUE
JIOKJIAJIOB, pEIIEHNE TECTOB
11-18 nenens PaboTa ¢ KOHCIIEKTOM, 6 Pedepar,
U3ydeHHE JTUTEPATYPHI TIO KOHTPOJIbHOE
JMCLUIUIMHE, TOATOTOBKA K TECTUPOBAHUE
2 MIPAKTUYECKOMY 3aHSTHIO,
MOJTrOTOBKA K KOHTPOJIBHOMY
TECTHPOBAHUIO , TOATOTOBKA
JIOKJIAJIOB, pEeIlIEHHE TECTOB
3 | ceccus [ToaroToBKa K dK3aMeHY 3 DK3aMeH

3aHATUAM, pa60TBI Hazg pCKOMCHHOBaHHOﬁ J'IPITCpElTypOfI, HalmMCaHuA JOKJIaaOB IIO TEMEC

CaMocTrosTenbHas pa60Ta CTYACHTOB COCTOUT U3 TMOATOTOBKH K MPAKTUYCCKUM

CEMUHAPCKOI'0 3aHATHSA, ITIOATOTOBKHU HpeBGHTaHHﬁ.

I[I/I(bq)epeHI_[I/IpOBaHHBIC 3aaaHusl. HCKOTOPBIC N3 HHUX MOIryT OCYHICCTBIIATHECA B TPYIIIIC
(HaanMep, MMOATOTOBKA JOKJIaa W IMPE3CHTAlUU I10 OJIHOIl TeMe MOTYT J¢€JIaTb HCCKOJIBKO

CTYACHTOB C pa3JACIICHUEM CBOUX 00s3aHHOCTEH — OAVH I'OTOBUT HAYYHO-TCOPCTUUCCKYIO 4aCThb,

[IpenonaBarens

npeiaracT KaXJIOMY

a BTOPOM MPOBOJUT aHAJIN3 MPAKTUKH).

CTYJIEHTY

WHIUBUTyaJIbHbIE




CaMmocrosiTenbHasi paboTa MOXKET OCYHIECTBIATHCS HWHAMBUAYAJIbHO WU TpYNIaMu
CTYZICHTOB B 3aBUCHMOCTH OT ILI€JIH, 00beMa, KOHKPETHOM TeMAaTUKU CaMOCTOSITEIbHON padoThI,
YPOBHSI CJIOKHOCTH U YPOBHSI YMEHHM CTYZCHTOB.

KoHTposb pe3ynbTaToB caMOCTOSTETbHOM pabOThI CTYIEHTOB JIOJKEH OCYIIECTBISATHCS B
npelenax BpEeMEHH, OTBEJECHHOrO0 Ha oO0s3areibHble yuyeOHbIE 3aHATHS M BHEAYIUTOPHYIO
CaMOCTOSITENIbHYIO PAa0OTy CTYASHTOB IO JIUCHHUIUIMHE, MOXET IPOXOIUTh B IMUCHMEHHOM,

YCTHOU WJIM CMEIIaHHOH (opMme.



33}13]—[1/[5[ AJIsl CAMOCTOATECJIBbHOI'O BBINMOJIHCHU A

1. Hammcanme pedepara mo Teme, NPEIOKEHHOH MperojaBaTeeM HIH CaMOCTOSTEIHHO

BBI6paHHOfI CTYACHTOM U COTJIaCOBAHHOM C mpenoaaBaTCiICM.

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

MeToauuyecKue YKa3aHUK0 K BBINIOJIHCHUIO pe(])epaTa

Henn u 3agaun pedepara

Pedepar (ot mar. refero — nokmaapiBaro, cooOIa) MPEACTaBIsAET COOOH KpaTKoe

U3JIOKEHUE TMPOOJIEMbl MPAKTUYECKOTO0 WM TEOPETHUYECKOro Xapakrepa ¢ (hopMyIHpOBKOMH

OIIPEJICTICHHBIX BBIBOJOB II0 paccMaTrpuBaeMoil Teme. I30paHHas cTyneHTOM mpobiema

HN3Yy4aCTCd W aHAIM3UPYCTCA Ha OCHOBC OJHOI'O HMJIM HCCKOJIBKUX HCTOYHHUKOB. B otmmune ot

KypCcOBO#l paboThl, MpeCcTaBIAIoNIe co00i KOMIUIEKCHOE HcclieoBaHre MpoOiaeMbl, pedepar

HaIIpaBJICH HA aHAJIN3 OJIHOM MJIM HECKOJIbKUX HAay4HBIX pa60T.

Lensamu nanrcanus pedepara SBISIOTCS:

® Da3BUTHE Y CTYJICHTOB HAaBBIKOB IOWUCKA AKTYaJIbHBIX IMPOOJIEM COBPEMEHHOIO
3aKOHOJATEIIbCTBA;

® Ppa3BUTHE HABBIKOB KPAaTKOTO W3JI0KEHHU MaTepHalla ¢ BBIACICHUEM JIMIIb CaMbIX
CYLIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JJIsi PACKPBITUSI CYTHU MTPOOIIEMBI;

e pa3BUTHE HAaBBIKOB aHajlM3a W3Y4YEHHOrO0 Marepuaga U  (HopMynHpoBaHUS
COOCTBEHHBIX BBIBOJIOB IO BHIOPAaHHOMY BOIIPOCY B TUCbMEHHOMN (hopMe, HayUHBIM,

I'paMOTHBIM A3BIKOM.

3aoauamu HanucaHus pedepara ABISAIOTCS

HAy4YUTh CTYJEHTAa MaKCUMaJIbHO BEPHO IepeaaTh MHEHHUS aBTOPOB, HA OCHOBE paboT
KOTOPBIX CTYJEHT MUIIET CBOU pedepart;

HAYYUTh CTYJEHTa TPAMOTHO M3JIaraTh CBOIO TO3HIIMIO MO aHANU3UPyeMoil B pedepare
npobieme;

MOATOTOBUTh CTYACHTa K JajJbHEUIIEMYy YyYacTHI0 B HAydyHO — MPAKTHUYECKHX
KOH(pEepeHIMsIX, CEMUHApax U KOHKYpPCaXx;

MIOMOYb CTYACHTY ONpPEAENIUTHCS C MHTEPECYIOLEH ero TeMOM, JalbHEMIIee pacKpbITHE
KOTOPOU BO3MOXHO OCYIIECTBUTH MPH HAMMMCAHUHU KYPCOBOW PaOOTHI MM AUILIIOMA,
VSICHUTD JIJIS1 C€0S1 M M3JIOKUTH TPUIMHBI CBOETO COTJIacHs (HECOTrIacus) C MHEHHUEM TOTO

WJIM MTHOTO aBTOpa IO JIaHHOW TIpodIeme.



OcHoBHbIE TPeOOBAHMS K COlePKaHUIO pedpepaTa

CTyneHT JOoJKeH HMCIOJIb30BaTh TOJIBKO T€ MaTepHalibl (HaydHbIE CTaTbu, MOHOTpaduwu,
nocoOusi), KOTOpble MMEIOT IMpsIMOE OTHOIIEHHEe K u30paHHoi uM Teme. He momyckarorcs
OTCTPAaHEHHbIE PACCYXKACHUS, HE CBA3aHHbIE C aHanu3upyemol mnpobinemoi. CozepikaHue
pedepara 1OMKHO OBITh KOHKPETHBIM, HCCIIEIOBAaThCS JOJDKHA TOJBKO OJHA mpoliema
(ormyckaercsi HECKOJIBKO, TOJBKO €CITM OHU B3aMMOCBsi3aHbl). CTyIEeHTY HEOOXOIMMO CTPOro
IPUIEP)KUBATHCS JIOTUKM W3JI0KEHUS (HA4aThb C ONpEACNICHUS U aHalu3a MOHATUH, NEpPEenTH K
IIOCTaHOBKE MPOOJIEeMbl, MPOAHANU3UPOBATE MYTH €€ PELICHUs U CleNlaTh COOTBETCTBYIOIME
BbIBO/IbI). Pedepar noykeH 3akaHYMBaThCs BBIBEJCHUEM BBIBOJIOB 110 TEME.

[To cBoelt cmpyxkmype pedepar COCTOUT U3:

1. TutynpHOrO NUCTA;
2.BBenenus, rie ctyieHT GpopMynupyer npodiaemy, MoAIeKallyo aHaau3y U UCCIEeIOBAHUIO;
3.OCHOBHOTO TEKCTa, B KOTOPOM IIOCJIEJOBATEJILHO pacKpblBaeTcsl u30paHHas TeMa. B orinuuune
OT KypCOBOH pa0OTHI, OCHOBHOM TEKCT pedepara mpeamnoiaractT paszieiienue Ha 2-3 maparpada
06e3 BbmeneHuss raB. llpu  HeoOXomuMoOcTH TeKCT pedepara MOXKET JIOTOTHATHCS
WITIOCTpALMsIMHU, TaOIULIAMU, TpadKaMH, HO UMH He clielyeT "eperpyxarh” TeKCT;
4.3axmroueHus, rie CTyIeHT (popMyIupyeT BBIBO/IbI, C/IeJIaHHbIE HA OCHOBE OCHOBHOT'O TEKCTA.
5.Cnucka UCIoNIb30BaHHOM JUTepaTyphl. B 1aHHOM chycKe Ha3bIBAIOTCS KaK T€ MCTOYHHUKH, Ha
KOTOpBIE CCBHIJIAETCS CTYAEHT IIPU MOJATOTOBKE pedepara, Tak U MHBIE, KOTOPbIE ObUIM M3Y4EHbI
UM TIpH [TOATOTOBKE pedepara.
O6mwem pedepara coctaBnser 10-15 cTpaHuI] MAaIIMHONMKUCHOTO TEKCTa, HO B JIIOOOM cllyyae 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 pedepara u ero oueHKa

Pedeparsl mumryTcss cTyaeHTamMH B TEUYEHHE CEMECTpa B CpPOKHM, yCTaHABIMBaeMble
npenojaBaTeyieM M0 KOHKPETHON IUCHUIUIMHE, TOKIaJbIBaeTCs CTYJEHTOM U BBIHOCHTCS Ha
oOcyxnenue. [leyaTHbIi BapuaHT cAAaeTCs MPENOAABATENI0, BEAYIIEMY TUCIUILIHHY.

ITo pe3ynbraTam NpOBEPKH CTYAEHTY BBICTABIIAETCS ONPEAEICHHOE KOJIUYECTBO OalIOB,
KOTOpPO€ BXOAMT B OOIEe KOJUYECTBO OAJIJIOB CTYAEHTA, HAOPAaHHBIX UM B TEUEHHUE CEMEeCTpa.
[Tpu onenke pedepara YUUTHIBAIOTCS COOTBETCTBUE COJIEP)KaHUS BBHIODAHHOM TeMe, YEeTKOCTh
CTPYKTYpPbI paboOThl, yMEHHE paboTaTh C HAYYHOH JUTEpaTypol, yMEHHE CTaBUTh MpobdiIeMy U
aHaTM3UpOBaTh €€, yMEHUE JIOTUYECKH  MBICIUTh, BIAJCHHE  MNPOopECCHOHATHLHON

TEPMHHOJIOTHEHN, FPaMOTHOCTh O(POPMIICHUS.



Tembl pedepaToB U npe3eHTaLH

[TonydyeHre MOHOKIIOHANIBHBIX aHTUTEN
[Tonmydenne peKOMOMHAHTHBIX BaKIIUH
buortexHonoruueckoe noiaydeHrue aHTHOMOTUKOB
MonekynsapHOe KIOHUPOBaHUE
['enHast unxeHepusi pacTeHUM
[TpuMeHeHHEe TOMOJIIOTHYHOM PEKOMOUHAIINN B OMOTEXHOJIOTHH
beskoBas umkenepus in Vivo
TpaHCreHHbIE KUBOTHBIE
ITnomosas mymka Drosophila melanogaster, kak moaensHas cuctema
. Bakrepus Escherichia coli, kak mozenbpHas cuctema
. Jpoxcoku Saccharomyces cerevisae, kak MoJIeJIbHas CHCTEMa
. Hematona Caenorhabditis elegans, kak moienbHas cucrema
. Pe16a Danio rerio, kak MoenapHas 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
. Ilna3munel OakTepuil U UX MPUMEHEHHE B KAUeCTBE BEKTOPOB
. MeTonpl cTepuiin3aiuu J1abopaTtopHOM MOCyabl U TPUOOPOB
. Crioco0Osl monryueHus: peKOMOMHAHTHBIX OEJIKOB
. KyJIbTyphI KJIETOK MJICKOITUTAIOIIUX
. lITaMMBI KUIIIEYHOHN MAIOUKH MIPUMEHSIEMbIE B OMOTEXHOJIOTHUECKHUX MPOEKTaxX
. OcobGeHHOCTH IKCIIPEecCUU PEKOMOMHAHTHBIX O€JIKOB B KJIETKAX 3YKapHOT
. JIposxxKeBbI€ IKCIIPECCUOHHBIE BEKTOPBI
. Turbl IPOMOTOPOB B AKCITPECCHOHHBIX BEKTOPAX
. HanpaBneHHbIN MyTareHe3 U reHHas HHXeHepHs 0eIKoB
. @aroBbIi AUCIUIEH
29. PubocoMHbIi1 mucrie
30. [TomryueHne peKOMOMHAHTHBIX OEITKOB MPH MTOMOIIHN YYKAPUOTHYECKIX CHCTEM

CoNoA~WNE

NNNNNNNNNNNNRPRRRERRRERRR R
O~NOURWNRPOOONOUNAWNERO

Kpurepun onenkn pedepara

W3noxeHHoe NMOHMMaHue pedepaTa Kak IEJIOCTHOTO aBTOPCKOTO TEKCTa OIpeJeNseT
KpUTCpUHU €ro OLCHKU: HOBHU3HA TCKCTA, 000CHOBAaHHOCTD BI)I60pa HCTOYHHKA, CTCIICHb
PACKPBITHS CYIITHOCTH BOTIPOCA; COOIIIOICHUS TpeOOBaHUN K O()OPMIICHHIO.

HoBu3Ha TekcTta: a) akTyalbHOCTb TEMBl HCCIEJOBaHUsA; ©O) HOBU3HA U
CaMOCTOSITENIbHOCTh B TIOCTAaHOBKE IMpPOOJieMbl, (HOpMYyIHMpPOBaHUE HOBOTO aCIEKTa M3BECTHOM
npoOsiieMbl B YCTAaHOBJIEHMM HOBBIX CBA3€M  (MEXMPEIMETHBIX, BHYTPUIIPEIMETHBIX,
WHTETPAIIMOHHBIX); B) YMEHHE paboTaTh C WCCIECIOBAHUSIMH, KPUTHYECKON JIHTEpaTypoH,
CHUCTEMaTH3UpOBaTh M CTPYKTYpUPOBaTb MaTepHal; TI') SIBIEHHOCTh aBTOPCKOW IO3UIHH,
CaMOCTOSITENIbHOCTh OLIEHOK M CYXKICHUH; 1) CTHIIEBOE €IMHCTBO TEKCTa, €AUHCTBO >KaHPOBBIX

YepT.



CreneHb pacKphITHS CYIIHOCTH BOIIPOCA: a) COOTBETCTBUE IUIaHa Teme pedepara; 0)
COOTBETCTBHUE COJCPKAHUA TeME U IUIaHy pedepara; B) NOJHOTA U TITyOMHA 3HAHUIA 110 TEME; T)
000CHOBAaHHOCTH CIIOCOOOB M METOJIOB PAa0OTHI C MaTEepHAlIOM; €) YMEeHHE 0000InaTh, JeaTh
BBIBO/IbI, COTIOCTABIISITh PA3IMYHbIC TOYKU 3PEHHUSI [10 OJJHOMY BOIIpocy (mpodieme).

OO60CHOBaHHOCTh BbIOOpPa HCTOYHUKOB: a) OLIEHKA HCIIOJIb30BAHHOM JIUTEPATYpHI:
IpUBJICUEHBl JIU HanOoJee M3BECTHBIE PAa0OTHI MO TEME MCCIENOBaHUS (B T.Y. KypHAJIbHBIC
nyOJIMKAIUY TTOCIICAHUX JIET, TIOCIIEHIE CTATUCTHUECKUE TaHHbBIE, CBOJIKHU, CIIPABKHU H T.J.).

Cobmronenue TpeboBaHui K 0pOPMIICHHUIO: a) HACKOJIBKO BEPHO OPOPMIICHBI CCHUIKH HA
UCIIONIB3YEMYIO JIUTEPATypy, CIHCOK JIUTEpaTypbl; O) OIEHKAa TI'PaMOTHOCTH M KYJIbTYpbI
u3IokeHuss (B T.4. opdorpaduueckoi, MTyHKTYallHOHHOH, CTHUJIMCTHYECKOW KYIBTYPHI),
BJIQJICHUE TEPMUHOJIOTHEH; B) COOJIOICHHE TpeOOBaHMiA K 00bEéMY pedepara.

PenienzeHt nomxkeH 4YeTko chOpMynIHpOBaTh 3aMEYaHHE M BOIPOCHI, JKEIATeNbHO CO
CChUIKaMU Ha paboTy (MOXHO Ha KOHKDPETHBIE CTpPAHUIbl pPabOTHI), Ha HCCIEIOBAHUS U
(daxTHUecKue TaHHbIE, KOTOPBIE HE YUET aBTOP.

PenieH3eHT MOXKET Takke ykas3aTh: oOpalaics Jud OpAUHATOp K TeMe paHee (pedepartsl,
MUCbMEHHBIE paObOThI, TBOPUECKUE PAOOTHI, OIMMITMAIHBIE pAaOOTHI U TIP.) U €CTh JIU KaKue-Inbo
npelBapUTelbHbIE PE3yIbTaThl; KaK BBITYCKHUK BEN paboTy (MaH, MPOMEXYTOUHBIE ATarlbl,
KOHCYJIbTAIHsI, T0pa0d0TKa U TepepadoTKa HAITMCAHHOTO WJIM OTCYTCTBHE YETKOTO TUIaHA, OTKa3
OT PEKOMEHIAINI PYKOBOIUTEIIS).

CryneHT mpeacTaBisieT pedepaT Ha PeLeH3UI0 He MO3AHee YeM 3a HEJeNI0 O 3alLIUThI.
Penien3eHToM sBNsieTCs HaydHbIH pyKoBoAuTeNdb. ONBIT MOKAa3bIBae€T, YTO II€I€CO00pa3HO
03HAKOMUTb OpJIMHATOpa C pelEeH3Uel 3a HECKOJBKO JHEN /10 3aiuThl. ONNOHEHTOB Ha3HAYaeT
IpernoiaBaTesb U3 Yhciia OpAUHATOPOB. JIJIi YCTHOTO BBICTYIUICHHUS OPJUHATOPY TOCTATOYHO
10-20 MuHyT (IpUMEPHO CTOJIBKO BPEMEHHU OTBEYAET 10 OMiIeTaM Ha 3K3aMeHe).

OneHka 5 craBUTCS, €CIM BBIIOJHEHbI BCe TPeOOBaHMS K HAMMCAHUIO M 3allUTe
pedeparta: obo3HaueHa mpobOieMa W OOOCHOBaHA €€ aKTYyaJbHOCTh, CIAEIaH KpaTKUW aHaIu3
Pa3IMYHBIX TOYEK 3PEHUS Ha PacCMaTPUBAEMYIO MPOOJIEMY M JIOTHYHO M3JIOKEHAa COOCTBEHHAs
NO3ULIKsA, CQHOPMYIHMPOBAHBl BBIBOJBI, TEMa pPACKpPBITa TOJHOCTHIO, BBIIEPKAH OOBEM,
coOyo/ieHsl  TpeOOBaHUS K BHEUIHEMY O(OPMIIEHHMIO, JaHbl IpaBUIbHBIE OTBETHl Ha
JIOTIOJTHUTEITHHBIE BOITPOCHI.

Onenka 4 — ocHOBHbIE TpeOoBaHMs K pedepaTy U ero 3aluTe BHIIOIHEHbI, HO IPU 3TOM
JIOMYIIEHbl HelouYeThl. B YacTHOCTH, HMMEIOTCS HETOYHOCTH B M3JIOKEHUHM MaTepuana;
OTCYTCTBYET JIOTHUECKasi IMOCJIe0BAaTEIbHOCTh B CYXKACHUAX; HE BblIepkaH 00bEM pedepara;
UMEIOTCSl yMyIIeHHsT B O(OpPMIIEHWHU; Ha JOMOJHUTENbHbIE BOMPOCH MpPHU 3alllUTe JaHbI

HCIIOJTHBIC OTBETHI.



OreHka 3 — UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUS OT TpeboBaHMil K pedepupoBanuio. B
YACTHOCTH: TeMa OCBEIICHA JIWIIb YaCTUYHO; JIOMYIICHBI (haKTHUECKHE OIMMOKU B COJICPIKaHUU
pe(bepaTa WM 1OpHU OTBCTC Ha AOMNOJHHUTCIBHBIC BOIIPOCHI; BO BpPCMA 3allIUTHI OTCYTCTBYCT
BBIBO/I.

Onenka 2 — Tema pedepara He pacKpbITa, 0OHAPYKUBAETCS CYIIECTBEHHOE HEMTOHUMaHUE
IpO0OJIEMBI.

Onenka 1 — pedepar opauHATOPOM HE TPECTABIICH.
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IMacmopt ®OC
3anonnsiemes 6 coomsememesuu ¢ Ilonodicenuem o hoHOAx OYEHOUHBIX CPEOCME 0OPAZ0BAMETLHBIX
NpOSpamMm 8bicuiec0 00pa306anus — NPOSpamMm bakaiaspuama, cneyuanumema, mazucmpamypol J{BDY,
ymeepoicoeHHbiM npuxazom pexmopa om 12.05.2015 Nel2-13-850.

Kon n popmyanpoBka Irtanbl GOpMHPOBAHUSA KOMIIETEHIIMU
KOMIIEeTEeHIIUH

[TpuaIMnI paboTs! amIuduKaTOpa st
nposeaenus [P, obopynoBanus mis

3Haet aneKkTpodopesa OENKOB U HYKIIEHHOBBIX KHCIOT,
OIIK-9 WHKY0aTOpOB U OMOPEaKTOPOB IJIsl pabOTHI C

T OTOBHOCTBLIO K PUMEHEHHUIO KJICTKaMH IIPOKApUOT U 3YKAPUOT.

CIICHUAIIM3UPOBAHHOI'O PaGoTath ¢ KYJIbTYpaMHu IIPOKAPUOTHUYCCKUX U
060pyz{013aH1/m N MCOAUIIUHCKHX 9YKAapUOTUYCCKHUX KIICTOK, IT1OJIYYaThb

. YmMmeer
U3JICIHI, TIPEYCMOTPEHHBIX JIJIst cTabHIbHBIC KIICTOYHBIC JTHHUH,
UCIIOJIL30BAHUS B SKCIPECCUPYIOIILYIO0 PEKOMOUHAHTHBIE OEITKH.
npodeccuonanbHoii chepe MeTomamu TIOTMMEPa3HOH [ETHON PeaKIuy,

aneKTpodope3oM OETKOB U HYKJICHHOBBIX
Brnazneer | kucior, METoAaMH OYUCTKU U BbIIEICHUS
OENKOB U HYKJIEHHOBBIX KUCIIOT, METO/IaMU
MOJIEKYJISIPHOTO KJIOHUPOBAHUS.

TK-12 OcobeHnHocTH paboThl M BO3MOKHOCTH
CIIOCOBHOCTBIO K OIPEENEHHIO 3HaeT 000pyI0BaHUs JIJIsl TPOBEICHUS

HOBBIX 00JIacTeil Hccne0BaHus u OMOTEXHOIOTHYECKUX PabOT.

pobiem B chepe pa3paboTKu Haxoauts nmuteparypy, ONUCBHIBAIOIIYIO
O6noduznuecKkux U PU3NKo- Ymeer OTKPBIThIE BOIPOCHI B 00J1aCTU COBPEMEHHOMN
XUMHYECKHUX TEXHOJIOTHUI B OMOTEXHOJIOTUHU U 3/IpaBOOXPAHEHMUSL.
31PaBOOXPaHCHUH Braseer MetonaMu noucka Hay4HOUM nHGOpMauu B

0a3ax mauHeix NCBI.

MeToauueckue PE€KOMEHIAUH, ONIPEAC/IAIOIINE MTPOUECAYPbLI OUCHUBAHUSA PE3yJIbTAaTOB

OCBOCHHA TUCHHUIIIIMHBI

KoHTpoJibHBIe TecThI IPEIHA3HAUEHBI IS CTYIEHTOB, U3ydaroluX Kypc «MenunnHcKkas
OMOTEXHOJIOTHSI.

[Tpu pabote ¢ Tectamu mpejuiaraeTcsi BbIOpaTh OJWH BapHaHT OTBETA M3 TPEX — YETHIPEX
NPEUIOKEHHBIX. B TO e Bpems TecTbl IO CBOEH CIIOKHOCTH HeoauHakoBbel. Cpenu
IPEUIOKEHHBIX HMMEIOTCS TECThl, KOTOPBIE COJEP’KAaT HECKOJIBKO BapHAHTOB IPAaBHIIBHBIX
oTBeToB. OpauHaTOpPy HEOOXOIMMO YKa3aTh BCE IPABUIIbHBIE OTBETHI.

Tectnl pacCUUTaHbl KaK Ha MHAWBUAYAJIIBHOC, TaK U Ha KOJUICKTUBHOC UX PCHICHUC. Ounn
MOTYT OBITh MCIIOJI30BaHbl B MPOIECCE U AyTUTOPHBIX 3aHATHI, U CAMOCTOATENbHON paboTHI.
OT160p TEcTOB, HEOOXOAUMBIX Ul KOHTPOJIS 3HAHHH B IpOLECCEe MPOMEXKYTOUHOM aTTecTaluu

MIPOM3BOUTCS KAXKIBIM MPEToaBaTeIeM HHIANBUATYTbHO.




PeBy.]'II)TaTI)I BBITIOJTHEHHUA TECTOBBIX BaHaHI/II\/'I OIICHUBAIOTCA IMPEIogaBaTcjieM I10

IISITHOAJJIBHOM IIIKaJjIe JJId BBICTABJICHHA aTTCCTAlMM HJIM IIO CUCTEME <«3adycT» — «HE 3a4CT».

OLieHKa «OTIMYHOY BBICTABIISIETCS MPU MPABWIBHOM OTBETE Ha Ooiiee ueM 90% mpeasioKeHHbIX

npenogaBareneM TecToB. OlLiEHKa «XOpOUIOo» — MpU MpaBWIBHOM OTBeTe Ha Oosiee yem 70%

TECTOB. OHeHKa «YOOBJICTBOPUTECIIBHO)» — IIPU IPAaBUIBHOM OTBETC Ha 50% MMPEATOKEHHBIX

OpAMHATOPY TECTOB.

OueHovHbIe CPEACTBA sl ATTEeCTANUH

Bonpochl Kk 3k3aMeHy 10 M CHUILJIMHE
«MenuMuMHCKAs OMOTEXHOJIOT Hs»
Teopernuyeckuii pasjaen Kypca

1.

2.

3.

4.

Hcropus pa3BuTusi OMOTEXHOJOTMH KaK IMPAKTHUECKOW MAEATEJIbHOCTU JIIOJeH U ee
OCHOBHBIE BEXU CTAHOBJIEHUS Kak Hayku. llepBble noucTopuueckue OMOTEXHOJOTHU.
Bo3nukHoBeHue tepmuHa «buotexHonorus» u ero aBrop. IlepBoe 6MoTexHoOIOrHUIECKOE
IIPOM3BOJICTBO AHTUOMOTHKA, aBTOp €€ co3aaHus. OCHOBOMNOJOXHUKU KJIETOYHBIX
KyJIbTyp M OMOMEIMIMHCKHX KJIETOYHBIX TEXHOJOruil. OCHOBHBIE OTKPBITUS U
OCHOBOIIOJIOKHUKHY T€HHOW MHKEHEPHUHU.

CrpoeHue HyKJIEMHOBBIX KHCIOT. [IpeamecTBeHHUKN OMOCHHTE3a HYKIEUHOBBIX KUCIIOT.
3’- u 5’ KoHUBI 1ened HykJIenHOBBIX KucioT. @opmbl cTpykTypsl JAHK. Pernnmukanus
JIHK npokapuoT 1 3ykapuoT, OCOOEHHOCTH PEIIMKallU1, CHHTE3 OJJHOM ¥ BTOPOH LeNH —
OCHOBHbIE pasznnuus. OOpa3zoBaHue IpaiiMepoB, yJaleHHE MpPaliMEPOB, MPUHIMII
murupoBanus. JHK-nmonmMepassl opranusmMoB, UX IOJIMMEpa3Has M SK30HYKIea3Has
aKTUBHOCTb. PemieHue mnpoOiemMbl CHHTE3a  aHTUINAPAJUIENBHBIX  LENed  Ipu
OJIHOHAIIPABIIEHHOM  JIBJKCHMM BWIKM peIUIMKauuu. buonornyeckoe 3HayeHUE
HK30HYKJIEa3HBIX aKTUBHOCTEW MOJIMMEPA3.

[Tonumepasnas uenHas peakuus. OcHoBHble ydacTHUKH [ILIP, stanel nmxna ITHP, ux
¢u3UKO-XMMHUECKHE 0COOEHHOCTU. YTO Takoe mpaiiMepbl U Kak UX KOHCTpyupyooT? Uto
UCIIOJIB3YIOT B KauecTBe npeamecTseHHUKoB cunTe3a JIHK? [IpencraBnenue o JIMHHBIX
U KOPOTKHX MaTpulax, xapakrep HakoruieHus npoaykroB [1P, kakue marpuiel Oynyt
npeoOiagaTh B KOHIE ycremHo mnpomeamei peakiuu? depmentst s [P, ux
0COOEHHOCTH, CaMblif U3BECTHBIN noaxoasmuid pepment st TTLP.

IIpoekr «I'eHOM 4YenoBeKay», €ro JUACPHl U IBE KOHKYPUPYIOIIME IpymIbl. Pe3yapTaTel
NPOEKTa: KOJIMYECTBO TI€HOB, J0JS OEIOK-KOJUPYIOUIMX IOCIeA0BaTEIbHOCTEH,
YHUKaJIbHBIE TOCIIE0BATEIbHOCTH, TOBTOPEHHBIE MOCIE0BATENBHOCTU (TIOBTOPHI), UX
OCHOBHBIE THIbI, MOOWJIbHBIE T'E€HETHMYECKHUE 3JIEMEHTbI, TPAHCIO30HbI U HUX THIIBI.
Tpa"CcKkpunus 1 3KCIPECCUs T€HOB, IPUHIUIILI TPAHCKPUIILUU, IIPOMOTOPBI CUIIBHBIE U
cinalble, KOHCEHCYCHBIE TOCIIEI0BATEIbHOCTH U MX OCHOBHBIE MOTHBBI Y MPOKAPHOT U
JyKapuoT. EIMHMIBI TPaHCKPUIILUHK, TaHAEMHO-TIOBTOPEHHBIE TI€HbI, «EJIOYKHU
TPaCKpUIILIAW», TOHITHE SAPBIIIKOBOTO OpraHu3aropa, mnoHsrue mnporeccunra PHK,
CIUIalichHra W anbTepHAaTHUBHOIO cruaiicuara. MuoroobOpasue PHK u ux dynxmum:
(mMRNAs (MPHK/uPHK), rRNAs (pPHK), tRNAs (TPHK), SnRNAs, snoRNAS, scaRNAs,
MIiRNAS, siRNAs u ap (tenomepasnas PHK, nanpumep). CaiiieHCHHT, €ro MpHHIMII,
yuactue PHK, u cnennduuecknx 6eiaxos.

DOK30HYyKJIea3bl PECTPUKLIMH, HUX KiIacCU(PUKAMSA W MPUHLUI HCIOJb30BaHUS B
TEXHOJIOTMSX T€HHOW MHKE€HEpUU. TUIbl pa3pbIBOB U KOHIOB. [[pHHIIMIT MONEKYIISIPHOTO
KOHCTPYHPOBAaHUS M  OCHOBHBIE  KOMIIOHEHTBI  MOJIEKYJISIPHBIX ~ KOHCTPYKLUH,
HEOoOXOaUMBbIE JUIsl UCHOJb30BaHUS BEKTOPOB B OnorexHojoruu. KoHcTpynpoBaHue
pexoMOuHaHTHBIX [IHK ¢ moMoIpio TepMUHaNBHON 1€30KCHHYKICOTHATPAHC(hEpaskl.



6. Tumbl BEKTOPOB: TUIa3MUBI, KOCMUIBI, BAPYCHBIE BEKTOPbI, HICKYCCTBEHHBIE XPOMOCOMBI

9.

OakTepui, IPOXKEH, 4YeloBEeKa — OCOOCHHOCTH WX KOHCTPYHPOBaHHUS (KIIOUEBBIC
AJIEMEHTHI) U IPUMEHEHUs (Ha3HAUCHUE Pa3HBIX BEKTOPOB).

'ennass Tepamusi, ee OIpeIeICHWE W Ha3HAUYEHHWE. THUIBl JOCTaBKM T'C€HETHYECKHX
KOHCTPYKLUH, THIIBI KJIETOK-MHUILIEHEH, TUIIBI TeHeTUYecKnX Monau¢pukamuii. Yto takoe
peIaKTHpOBAaHWE T€HOMAa M OCHOBHBIC TexHosioruu penaktupoBanus (FAAV, CRISPR,
TALENS). Mexanu3m UMMYHHOH 3ammthl Oaktepwii, ctpykrypa CRISPR, tracrRNA,
Cas rennl, Ocnok Cas9 m mexanmsm ero paborel. KoncrpyupoBanue gRNA u ee
OpUMEHEHHE B pPENaKTUPOBaHMM TeHoMma. [IpuHiun TapretupoBaHus (HABEICHUS)
JIBYIICTIOUYEYHOTO pa3pblBa W HCIPABICHUS MYyTallMd C IIOMOINBIO penapanuu C
HarnpasieHHbIM romosiorom (Homology Directed Repair (HDR).

KynpTHBHpOBaHNE KIETOK U KJIETOYHBIE TEXHOIOTUH. [ TaBHBIN BONIPOC B KU3HH KIIETKH,
JIBa BO3MOXHBIX IYTH U KJIETOYHBIN UK. CTBOJIOBBIE KIETKH, X KiaccU(UKaIUs MO
HOTCHIIUAITY pa3BuTHS, pUMEpPBI TOTUIOTEHTHBIX, IUTIOPUTIOTEHTHBIX,
MYJIBTUIIOTEHTHBIX W YHHUIIOTEHTHBIX CTBOJIOBBIX KIETOK. [lOHSTHE pereHepaTuBHOU
MEIUIMHBl ¥ 00JacTH NPUMEHEHHS OMOMEIMIMHCKHUX KICTOUHBIX TexHosorui. Hwumra
CTBOJIOBBIX KJIETOK. BHEKIIETOUHBII MaTpPHUKC, €ro pojib. [[pUHIMITEI KOHCTPYHPOBAHUS U
UCIIOJIb30BaHUSl OMOMCKYCCTBEHHOTO BHEKJIETOYHOTO MAaTpPHKCAa M €ro NpHMEHEHUE B
perenepatuBHOil MeauuuHe. Ileyath marpukca W TKaHeBas medath (tissue printing).
TexHosOorMsl pereHepaTMBHON METUIMHBI JUIS JICYEHHUs] OKOToB. Vnes W NpUHIMITBI
pa3BUTHS IEPCOHATTU3NPOBAHHON METUIIMHEI.

PenponykTiBHOE W TepameBTHYECKOE KIOHUpOBaHWE. [IpHHIUI  KIOHMPOBAHHMS
MJIEKOIIUTAIONINX, WCTOPUS OBEYKH Jloum. OMOpHOHAIBHBIE CTBOJOBBIC KJIETKH.
WNunynupoBanHble  CTBOJOBBIE KieTkw, Terpaga C. SImanaku. BcmomorarenbHblie
penpoaykruBHbie Texnomoruu (Assisted Reproductive Technologies (ART). IIpoGiiema u
npuurHbl O0ecruioaus. OcHoBHBIE TexHoornueckue mpuembl ART: In vitro fertilization
(IVF), Pre-implantation genetic diagnostics (PGD), Intracytoplasmic sperm injection
(ICSI). Koppekiiusi aTOreHHbIX TeHETUYECKUX MYTAIMi Y SMOPHOHOB YEIIOBEKA.
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