MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAITN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIIETO
00paszoBaHUs
«/laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)

(ABDY)

KO, LA-EMOMEIALIMHBI

«COT'JTACOBAHO»
PyxoBomgutens OI1
«MenuuHcKas OnOXUMHUS»

Jupexrtop Jlenapramenra

Q [ Y o

w % 7 MeauumuHCKON OMOXUMUM U OMO(DU3UKH
o H /)

=

O/] / Z///f Mowmort \( ,/f /] /Z / Z/ Mowmor T.B.

&
(moanuck) ADG) ;“\‘f Xy (iomrcn)
«10» mions 2019 r. &, o «10» mions 2019 r.
e

s —

PABOYASI IIPOTPAMMA YUYEBHOM JANCHUIIJIUHBbI
«MexuuuHCKAs OMOTEXHOJIOT M
cnenaabHocTh 30.05.01 Meanuunckass OHOXUMHUS

®dopMa NOATOTOBKYU 0YHAS

Kypc 5 cemectp 10

nekuu 18 gac.

IIPaKTHYECKHE 3aHATUs 54 yac.

nabopaTopHble paboThl HE MPEAYCMOTPEHBI

B TOM 4HCIIe ¢ ucronb3oBanueM MAO nek.4 /mip.6 /mab. 0 uac.
BCET0 YacoB ayJJUTOPHOM Harpy3ku /72 gac.

B TOM 4ucIie ¢ ucnoip3zoBanneM MAO 10 gac.
camocTosiTeNnbHas pabota 72 yac.

KypcoBasi paboTa / KypcOBOM MPOEKT — HE MPETYCMOTPEHO
3auet 10 cemectp

9K3aMeH He TPeayCMOTPEH
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oOpa3oBanus u Hayku Poccuiickoii @eneparun Ne 1013 ot «11» aBrycra 2016 1.

Pabouass mporpamma oOcyxkaeHa Ha 3aceinaHuu JlemapraMeHTa METUIIMHCKON OHOXUMHH U
ouoduzuku, mpotokos Ne 5 ot «10» urons 2019 r.

Hupexrop [enapramenTa: k.M.H., Momor T.B.

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



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
Jucunmmmna «MeaunuuHcKas OMOTEXHOJIOTH» MpelHa3HaueHa Il CTYJCHTOB, 00yYaromuXcs
o oopazoBarenbHOi porpamme 30.05.01 «MenuuuHCcKass OMOXUMUS.
JucnurnnuHa peanusyercs Ha 5 kypce B 10 cemecTpe sBisieTcs 6a30BOM AUCITUTUTHHOM.
[Ipu pazpaboTke paboueld mporpaMMbl Y4eOHOM IHUCHMIUIMHBI MCIOJb30BaHbl DenepanbHbIN
rOCYJapCTBEHHBII 00pa30BaTENbHBIM CTaHAAPT BBICIIETO OOpa30BaHUS IO CHEHHATHLHOCTH
30.05.01 «MemunuHcKkass OWOXUMUS», YYEOHBIH IIJIaH TOATOTOBKM  CIIEIHAIUCTOB  IIO
cunenuaiabHocTd 30.05.01 «MenuunHackast OMOXUMUSY.
OO0mmas TpyI0EeMKOCTh OCBOCHHUS AMCLUUILIMHBI COCTaBisieT 4 3adeTHble enuHulbl, 144 yaca.
Y4eOHBIM TUIAHOM MpPEIYyCMOTPEHbI 18 wbacoB Jeknmid, npaktudeckue 3aHsaTHs (54 daca),
caMocCTosITelIbHas paboTa cryaeHTa (72 Jaca).
[Tporpamma kypca onupaeTcsi Ha 6a30BbI€ 3HAHUS, TOyUYEHHBIE CTYICHTaAMHU:
- CIIOCOOHOCTHIO K MPUMEHEHHIO CHCTEMHOTO aHalu3a B WM3YYEHHH OMOJOTHYECKHX CHUCTEM
(OIIK-6)
- TOTOBHOCTBIO K  OIIEHKE  pe3yJbTaTOB  JIJAOOpPaTOpHbIX,  MHCTPYMEHTAJbHBIX,
MaTOJIOTOAHATOMUYECKUX W HWHBIX HCCIEAOBAaHUNA B LEISIX PACIO3HABAHMSI COCTOSHUS WM
yCTaHOBJICHHS (aKkTa HATHMUKs WK OTCYTCTBHs 3a0oeBanus (OITK-5)
- TOTOBHOCTHIO K NPOBEJICHUIO JJAOOPATOPHBIX M MHBIX MCCIEJI0BAaHUN B LEISIX PAaCHO3HABaHMS
COCTOSIHHS T YCTAHOBJICHUsI (DaKTa HAIMYMS MM OTCYTCTBUS 3a0oneBanus (OI1K-4)

13

Heabto nuctumianHbl “ MeauuuHcKas OMOTEXHONIOTUs” sBIseTcs OOyueHHE CTYICHTOB
0a30BbIM MeTOAaM pabOThl C TE€HHO-WH)KEHEPHBIMU KOHCTPYKLHMSAMHU M (HOpPMHUpPOBaHHE
KOMIUIEKCHOTO TIPEJCTAaBJIEHUs 00 HCHOJb30BaHUU METO/J0B MOJEKYJIIpHOW OuoNOruu B
OMOMEIUIIMHCKUX UCCIIEIOBAaHUSX.
3agaun:
e l3yunth TEOpETHUECKHE OCHOBHI METOJIOB MOJEKYJISIPHOW OHOJOTUUM U T'eHHOMN
WUHXEHEPUHU
e OsnakoMutbcs ¢ Merogamu [P u MonexysIsipHOro KIIOHHPOBaHUS
e (O3HAaKOMHTBHCS C METOJAMU aHAIN3a HYKJICOTHIHBIX MTOCIEA0BATEIbHOCTEN

e U3yuuth 6a30BbIe METOIBI PAOOTHI C KYJIbTYpaMHU PAKOBBIX KJIETOK YEJIOBEKa

L4 I/I3y‘-II/ITB TCOPCTUICCKHUEC OCHOBLI JefCcTBUS IMPOTHUBOOITYXOJICBBIX ITPCIIapaTOB

Jns  ycmemrHoro  HM3Y4eHWsT AWCHUIUIMHBI  «METOOpl TEHHOW  WHXXEHEPHUH B
OMOMEUITMHCKUX UCCIICTOBAHUIX) Y 00YUAIOIUXCSI TOMKHBI OBITH CHOPMUPOBAHBI CIEAYIOIIHE

npeaABapUTCIIbHBIC KOMIICTCHIIUUN:



B pesynbraTe u3yueHus AaHHOW AMCLUUIUIMHBI y OOydarommxcs (HOpMHUPYIOTCS CIeIyIOIIHe

npodecCHOHATbHBIE KOMIETEHIIUH (JIEMEHTHI KOMIETECHITUH ).

Kox wm  dopmyauposka dranbl GOPpMUPOBAHUS KOMIIETEHIIUN
KOMIIETCHIM U
OIIK-9 3Haer [IpuHnMn paboThI amruidukaropa JUTS
I'0TOBHOCTBIO K IPUMEHEHUIO [IPOBEIECHUSA [P, 000pyI0BaHUS JU1st
CIENATU3UPOBAHHOIO anekTpodopeza OEIKOB W HYKICHMHOBBIX KHUCIOT,
o0opynoBaHus U MHKYOAaTOpOB M OHOpEakToOpoB st paboOTHl C
MEIULUHCKUX U3EIINN, KJIETKAMH IPOKAPUOT U 3YKAPUOT.
MPEAYCMOTPEHHBIX JJIs Ymeer PaGorate Cc KynabTypamMu MPOKAPUOTHYECKHX H
UCII0JIb30BAHUS B JYKapUOTHYECKUX KJIETOK, MOJy4aTh CTAOHJIbHBIE
npodeccuoHabHOU chepe KJIETOYHbBIC JIUHUH, SKCIPECCUPYIOLTYIO
PEKOMOMHAHTHBIC OCIIKH.
Bmageer | Merogamu mMoJguMMepa3sHOM  ILIEMHOM  pEaKIUH,
a5eKTpohope3oM OEIKOB M HYKICHHOBBIX KHCJIOT,
METOJaMH OYMCTKU M BbIIEJCHHUS OENKOB H
HYKJIEMHOBBIX KHUCJIOT, METOJAMH MOJICKYJISPHOTO
KJIOHUPOBAHMUSI.
OIIK-5 3Haer OcHoBHbIE IIPUHLINTIBI IIPUTOTOBJICHUS
['0TOBHOCTBIO K OMOXMMHYECKHX PACTBOPOB, METOJIbI X OYHCTKH U
HCII0JIb30BaHUIO OCHOBHBIX CTEpHIIN3AIUN
(bU3UKO-XUMHYECKUX,
MaTEMaTHICCKUX U MHBIX YmMmeer OnpenensiTb XUMUYECKUE CBOMCTBA TECTUPYEMBIX
€CTECTBEHHOHAYYHBIX 00pasIoB
MOHATHH, ¥ METOZI0B IIPH Brnageer | Metomnamu ompeeeHus pHO, pacuera
pelieHrnu TpohecCuOHATBHBIX KOHIIEHTpAIUil BEIIECTB
3a1a4y
[K-11 3Haer VYerpoiicTBo MIPOKAPHUOTHYECKOU u
['0TOBHOCTBIO K OpraHu3alnuu JYKapUOTHYECKON KJIETOK M yMeeT MoAOupaTh
U OCYILIECTBIICHUIO METOABl  BBIACICHHUS  IEJEBBIX  MOJEKYJI W3
MPUKIIATHBIX U TPAKTUYECKUX KJIETOYHBIX CYCIIEH3UH.
MIPOEKTOB ¥ MHBIX
MEPONPUSITHI MO U3YUEHUTO
OMOXUMHYECKHUX U
(1)1/131/10)10r1/1qec1(1/1x IIPOLECCOB VYmeer HOI{GI/IpaTL YCJIOBUA JJIs1 IMPOBCACHU A
U SIBIGHUW, TPOUCXOISIINX B 71a00paTOPHBIX HIKCIIEPUMEHTOB.
KJIETKE YeJIOBeKa
Bianeer | Bimameer 0a30BbIMH MeTOHAMH OHOXUMHYECKOTO
aHaIMn3a.
[1K-12 3Haer OcobenHoctu paboThI u BO3MO>XHOCTH
CHocoOHOCTBIO K o0opyoBaHUS TUTS MIPOBEICHHUS

ONPCACIICHUIO HOBBIX

OMOTEXHOJIOTHYECKUX PadoT.




obnacTteii uccieoBaHus U Ymeer Haxomuth nureparypy, ONUCHIBAIOIIYIO OTKPBITHIE
npo0iieM B cdepe pa3paboTku BOIPOCHI B 00J1aCTH COBPEMEHHOW OMOTEXHOJIOTUI
ouoduznueckux u pu3nuko- U 3][paBOOXPaHEHUSI.
XUMHUYECKHX TEXHOJIOTUN B Bnaneer | Meronamu norcka HaydyHOH uH(popManuu B 6a3ax
3IpaBOOXpPaHEHUH nanabix NCBI.
[1K-13 3Haer CtpykTypy HalMCaHUs HAay4YHO-
CnocoOHOCTBIO K HCCJIEJIOBATEILCKOM paboThI.
OpraHM3al1y U IPOBEJIECHUIO | YMeer dopMmynupoBaTh LeNb W 3aJa4d  HAy4HO-
HAYYHBIX UCCIICOBAHUIA, UCCIIEJIOBATEIbCKOM paboTHI.
BKJItOYasi BEIOOD LIEIH U
bopMynupoBKY 3a1ad,
IUTaHUPOBAHKE, TOA00P
aJIeKBaTHBIX METOIOB, cOOD,
00paboTKy, aHAIM3 JAHHBIX U
nyOIMYHOE UX TPECTaBICHUE
C y4eTOM TpeOOBaHUH Bnaneer | ba3oBeIMM MeTOIaMHU CTaTUCTHYECKOH 0OpabOTKU
HH(OPMAIIMOHHOM pe3yJIbTaTOB UCCIEAOBAHMUS.
0€30MacHOCTH

Jnst  popMupoBaHUS  BBINICYKA3aHHBIX KOMIETEHIMH B paMKax JAUCHUIUIAHBI
«MenuuuHCKasi ~ OMOTEXHOJNIOTHS»  TPUMEHSFOTCS  CIEIYIOIIME  METOAbl  aKTHBHOTO/

WHTEPAKTUBHOTO OOyUEHUS:
JIeKIINOHHBIE 3aHATHUS:
1. Jlekuus-Buzyanusanus

2. Jlexknus-0Oecena

HpaKTI/I‘leCKI/Ie 3aHATHUA:

1. Cemunap-nucnyr
2. CeMHHap-IPaKTUKYM
3. Pa3zBepHyras Gecena

4. JIaGopatopHbie pabOThI

I. CTPYKTYPA U COJAEP) KAHUE TEOPETUUYECKOMN YACTH KYPCA

Paznen |. IIpuHOMnbI MoJIeKyJISIPHOTO KJoHupoBaHus. [loummepasnasi nennasi peakuus (

3 uac.)

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

L[CHTpaJ'IBHaSI JormMma MOHeKyH}IpHOf/'I ouonoruu. [lonsaTue rexa. CprKTypa TCHOMOB ITPOKApUOT

n sykapuoT. OnepoHHas CTPYKTypa TE€HOB IPOKapHOT M MPEPBIBUCTas CTPYKTypa T'€HOB

sykapuot. Matpuunas PHK. Ilorstue nucrpona. Dxcnpeccus reHoB. [loHsTue amrumndukanum

B JKMBBIX OpraHHU3Max.




Tema 2. [lonumepa3znas nennasi peakuus ( 0,5 gac.)
Pennmukanusa JIHK y npoxapuot u sykapuot. AmmuukoH. Ilpaiimepst u JIHK nomumepassl. Taq

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

Tema 3. MeToabl onpeiesiennsi nepBuYHbIX nocjenoareabHocteit JJTHK ( 0,5 vac.)
[lepBuuHas MOCIIEOBATENLHOCTh OHOMOIMMEPOB. INEKTPo(dope3 HYKIECHHOBBIX KHUCIOT.

@DiyopeceHTHO MeUeHbIE Je30KcunykieotuaTpudochatsl. CexBeHupoBanue no CanHrepy.

Tema 4. [Ipsimas u oopaTHasi TpaHckpunuus. ITIP ¢ oopaTHoii Tpanckpunuueii ( 0,5 yac.)
MexaHu3Mbl TPAaHCKPUIILUHU Y IPOKAPUOT U 3yKapHOT. MexaHu3Mbl 0OpaTHON TPAaHCKPHUILMU Y
BUpYCcOB. Mcnionb3oBaHue kauecTBeHHOU U konuuecTBeHHOM [II[P ¢ oOpaTHOl TpaHckpunuueil B

MOJ'I@Ky.]'IHpHOﬁ OHMOTEXHOJIOTHH.

Tema 5. Tpancasiuus. beckierounble cucrtemsl Tpancasauuu ( 0,5 yac.)
MexaHu3MEbl TpaHCIAOUHU B KICTKAX JYKApHUOT W MPOKAPHOT. beckiaeTouHbIE CHCTEMBI

TPpaHCIIALIWU U UX UCIIOJIb30BAHHC B MOJ'IGKy.]'IHpHOﬁ OHMOTEXHOJIOTHH.

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

Tema 1. MoaenbHbIe 0M010THYECKHE CHCTEMbI H 00bEKThI MOJICKYJISIPHON OHOTEXHOJI0THHU
(0,25 gac.)

[TonsitTue mopnenbHOro oOwvekra. MonenbHas cuctema. Bupycsl: Bupyc TabauHoil mo3aukwy,
bakteprodar T4, dar nambma. Dybakrepun: Escherichia coli, Bacillus subtili, Mycoplasma
genitalium. T'pubsr: Saccharomyces cerevisiae, Schizosaccharomyces pombe.  Pactenus:

Arabidopsis thaliana. Kiterounsie KyabTypbl MICKOUTAIOLIHX.
Tema 2. TexnoJiorusi pekomonuanTHbix JHK ( 0,5 gac.)
[Tonstue pexomOunanuu. PexomOunantHas JIHK. ODOuponykieaszsl pectpukiuu. CalTbl

pecTpukuuu. JIunkue u Tynele KOHLBI. PecTpukTHelii ananus moaekyn JJHK.

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

ITonstue BekTopa. IIpomorops!. [omunuukep.

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



MyIbTUKONUWHOCTh M YHUKOMUHUHOCTh CTApTOB pEIIMKauu. TUmbsl mpoMoTopoB. MHAYKTOPHI

skcnpeccun. MHCYIATOpEI.

Tema 5. CesiekTuBHble MapkepsI (0,5 yac.)
[Tonstue cenexkuuu. CenekTuBHBIM Mapkep. Kinaccuukanusi CeNeKTHBHBIX MapKepOB.

AHTUOMOTHKH U CENIEKTUBHBIE cpefibl. bemo-romydas cenexnus.

Tema 6. Knonuposanue B E. coli (0,5 uac.)
Kommerentneie kierku. Tpanchopmanms. TermoBoil MmOK W 3ieKTporopanus. BeiceB Ha
nuTarenbHyo cpeny. OTOop M aHanmm3 TpaHC(OPMHUPOBAHHBIX KIOHOB ¢ momomibio [IHP u

PECTPUKIIUU.

Tema 7. KnionnpoBanue B 1poxxeBbIx cuctemax ( 0,5 gac.)
Bexkropsl nnst ki1oHupoBaHus B iposxokax. Cpensl 1 pocta apoxokeit. Criennduka celekuu u

pocTa ApOXKIKEBOUN KyIbTyphl. TpaHchopmMaiivs JpoxkiKeBbIX KIETOK.

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

yac.)

Tema 1. [lepexoa oT TPaHCTeHHBIX MUKPOOPTaHU3MOB K JyKapuoTHyeckuMm cucremam ( 0,5
qac.)

[Touemy Henb3s HMCHOIB30BaTh MHUKPOOPTAHMU3MBI ISl DKCIIPECCHM IOJHOPAa3MEPHBIX T'E€HOB
sykapuoT. DonnuHr Oenkos. IlocTTpancnsaiuonHbsle Moaupukanuu OenkoB. ['omonoruuHas
pexomOuHanus. Jluaus kypunsix B-nmumbonuroB DT40 u e€ npeumymectBa. VMcnonb3oBanue

texuonoruu CRISPR Cas9.

Tema 2. UckyccTBeHHbIe XpoMocoMmbl ( 0,5 yac.)
[ToHsATHE MCKYCCTBEHHON XpoMOcoMEI. MckyccTBeHHBIE XpoMocoMbl kKak BekTopsl. BAC, YAC,

MAC, PAC, HAC.

Tema 3. UckyccTBeHHBbIE XpoMocoMbl yenoBeka (MXY) ( 0,5 gac.)
Y CTpolcTBO UCKYCCTBEHHOM XpOoMOCcOMBbI yenoBeka. Otianune UXY oT Ipyrux MCKYCCTBEHHBIX

xpomocoM. LoxXP-Cre pexombunanus. HPRT omocpenoBanHas cenexius.



Tema 4. IlepcnekTHMBBI NpPUMEHEHHME HCKYCCTBEHHBIX XPOMOCOM 4ejJlOBeKAa B TeHHOIl
Tepanum ( 0,5 yac.)

DKcrnpeccust MOJTHOPa3MEPHBIX TEHOB B HCKYCCTBEHHBIX XpOMOCOMax 4ejioBeka. JlocTaBka reHOB
B KJIETKH 4YEIIOBEKAa. DJIIMMHUHHPOBAHHME HMCKYCCTBEHHOW XPOMOCOMEI. Tet-R pempeccop s

KOHTPOJIA 3KCIIPECCUM. HpI/IMeHCHI/Ie HHCYJIATOPOB JIA CTa6I/IHI/I3aHI/II/I OKCIIPCCCUU.

Tema 5. TpaHcreHHble MHOTOKJIETOUHBbIE: MBIIIN, CBUHbH U KPYNHBIA poratblii ckot ( 0,5
qac.)

TpaHcreHHble JKHBOTHBIE. XpPOMOCOMHBbIE TniepecTporMku. Cenekuuss MHOTOKJIETOYHBIX.
Texnonornu COo3aaHrda TPaHCTCHHBIX MJICKOIIHUTAIOMUX. Wcnionp3oBanune PETPOBHUPYCHBIX

BEKTOPOB IS CO3/IaHMs TPAHCTEHHBIX )KUBOTHBIX. MeTon Mukpounbekiuii JTHK.

Tema 6. TexH0JIOTHM HA OCHOBE MOIH(PUKAIUHN CTBOJIOBBIX KJIeTOK ( 0,25 yac.)
[TnropuIoTeHTHBIE SMOPHOHAIBHBIE CTBOJIOBBIC KIIETKH. [loilydeHWE WM CeJIeKIHs TpacreHa.
Muxkpounbekuus B Onacronucty miekonutatoniero. CkpemiuBanue TpaHcreHoB. [lomydenue

JIMHUN TPAHCI'CHHBIX KUBOTHBIX.

Tema 7. KiioHupoBanue opraHu3MoB ¢ MCIOJIb30BAHUEM MeTOAUKH NepeHoca siapa ( 0,25
yac.)

Hcnonp30BaHnE SMUTENINEB MOJIOYHBIX XKEJIE3 B KAUECTBE NCTOUYHMKA T€HETUYECKOrO MaTepuana
JUI KIIOHWPOBaHUs. BrIpammBaHue SMUTENNEB MOJOYHBIX JKene3 B Kynbrype. MHaykums GO
¢a3pl. Y nanenue aapa u3 sinekiaeTku. CiusiHue JOHOPHOIO A/ipa U PeUNHEHTHON SHIEKIETKH.
KyneTuBupoBaHue mnepBbIX JeleHuil apoOsieHus. MMIutaHTanuss B OpraHu3M CypporaTHOM

MaTepH.

Paznen IV. PazpaGoTrka M co31aHue reHeTHYeCKHMX KOHCTPYKLMII OMopapManeBTHYECKOT0

Ha3HaveHus ( 3 yac.)

Tema 1. PekoMOMHAHTHbIE MUKPOOPTraHU3MbI, IPMMeHseMble 1JIs1 cuMHTe3a 0eskoB ( 1 yac.)
OkcnpeccuonHbie mrammbl E. coli. DkcnpeccroHHbie BeKTOpbl. WHIYKTOPBI SKCIpPECCHH,

UIITT. O6patnas tpanckpunuus. Knonuposannas JIHK.

Tema 2. IlosnyueHue yesaoBeYeCKUX 0€JIKOB B MUKPOOMOJOTMYECKHX CHCTEMAaxX ¢ MOMOIIbIO

kiaonupoBannoi JIHK ( 0,5 gac.)



Cucrema nomyuyeHusi uHtepdepona. [lomyueHue uveroBeueCKMX TOPMOHOB C MPUMEHEHUEM
METOJIOB TeHHOH wuHxeHepuu. [IpowsBoicTBo antuten c¢ mnomomsio E. coli. CrocoOsr

IMPON3BOACTBA MHCYJIMHA.

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

OHMOTEXHOJIOTHYCCKUX MMPOU3BOACTB C UCIIOJIb30BAHHUEM peKOM6I/IHaHTHBIX MHKPOOPTaHHU3MOB.

Tema 4. IIlpumeHeHHe  MCKYCCTBEHHBIX XPOMOCOM  4eJiOBeKa ISl  NOHMCKA
NPOTHBOOIYX0JIeBbIX Npenapartos ( 1 yac.)

Tect cucTeMbl Ha OCHOBE HCKYCCTBEHHBIX XpOMOCOM yesioBeKa. [lonck BemecTs — KaHAuaToOB,
BBI3BIBAIOIIMX  XPOMOCOMHYIO  HECTaOMIBHOCTb.  TecT-cUCTeMBl C  HCIHOJIBb30BaHHUEM

(bryopecteHTHBIX OEIKOB.

Paznen V. AHanu3 reHeTMYecKH OOYCJOBJIEHHBIX MATOJOTHil, MOHOT€HHBIX U

MYJbTU(AKTOPHBIX 3a0oJieBanmii ( 3 yac.)

Tema 1. ba3oBbie npUHIUNBI FreHeTHYeCKOro anaau3a (1 gac.)

Onuonykneotuanbie  3amenbl  (Single  Nucleotide Polymorphism, SNP). Myraruu:
JIeTIeUU, UHCEPLHUH, TPAHCBEPCCHUM, TpaH3ULMU. [IpuMeHeHre METON0OB CEKBEHUPOBAHUS IS
uccienoBanuii myrarenesa. CpaBuenue mocienoBarenbhocteit JJHK Clustal.  Bassl maHHBIX

OIHOHYKJICOTUJHBIX 3aMCH.

Tema 2. IIIP B 1narHocTuke reHeTu4ecku 00ycja0BIeHHBIX naTosorui ( 1 yac.)
[Ton6op mpaiimepoB s nuarnoctudeckoit ITIP. Ctynenuaras I1IP (anrn. touchdown PCR),
[MIP mnuaHBIX QparmenToB (amri. Long-range PCR), TP B peansrom Bpemenu (ITL[P-PB,
aari. Real-Time PCR, RT-PCR). Metoa konwmuectBennoi IIL[P u ero npumeHeHune B

JAUarHoCTHKCE. (I)HyOpCCI_ICHTHLIC MCTKHU U TCHOTUITMPOBAHUS C TOMOIIIBIO HHP

Tema 3 Ucnosb3oBanue metoaoB rudpuauzanun JJTHK B nuarnocruke ( 1 yac.)
['ubpumuzammst  JITHK. 3ounpl g rubOpwamzanmu - JIHK.  Ananmu3  careumMTHBIX

nocienoBarenbHoctent JTHK.



Paszgnea VI. OT reHerndyeckoro aHajiu3a K TEeHOMHOH MeIHIHMHE: TEeXHOJOIHMH

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

Tema 1. [Ipumenenne MmeToaoB NGS /151 OMoOMeTUIIUHCKHUX HccaeqoBaHuii ( 1 yac.)

ba3oBble TNpPUHIMIIBI TOJHOTEHOMHOTO CeKBEeHUpOBaHUSA. OmyibccuoHHas [IL[P. Co3nanue
OuOIHOTEK. MeTtopl IMOJIHOT€HOMHOI'O CEKBEHUPOBAHUS IS uacHTU(DUKAIH
MyInbTU(AKTOPHBIX  3aboneBanmii. [lomydeHune mOCIEAOBATENBHOCTEH  TPAHCKPUIITOMOB.
AHHOTHpOBaHHUE IIOCJIENIOBATEILHOCTEH B 0a3ax JaHHBIX. TEXHOJOTMH TOJHOT€HOMHOIO

CKPpHHHUHTA accounaunﬁ C maToJIoTHeH

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

buonndopmaTika: BOZHUKHOBEHME, LIEIM, 3a7ayd, MeToAbl. ba3bl NaHHBIX: KiaccudUKalus,
OCHOBBI ~ CTPYKTYp. ba3pl 1aHHBIX O€NKOBBIX IOcienoBaTeabHOCTEH. bas3bl  maHHBIX
MOCJIEI0BATENbHOCTEN HYKJIEMHOBBIX KUCJIOT. baHkM maHHbIX MeTabonmdeckux myreil. bassl,
CoJIepKalllie pe3ysbTaThl II00aJbHBIX JKCIEPUMEHTOB 10 aHanu3y 3kcnpeccuu. OCHOBHbIE
oubmuorpaduueckue 6a3bl ganHbix. NCBI, ENTREZ u BLAST — nHa3naueHue, HHCTPYMEHTHI,

3agaun BBIpaBHI/IBaHI/Ie ABYX HOCHeﬂOBaTeHBHOCTCﬁ, TOYCYHLIC MATPUIIBI.

Tema 3. Hcnoab3oBanue 06a3 [JaHHBIX HYKJEOTHIHBIX MOC/JIeA0BATEJbHOCTENH /s
MeIUIIUHCKHUX uccieaoBanmii ( 1 yac.)

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

C IIaTOJIOTUSAMH.

|. 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 ¥ NPUHLIUIBI PAOOTHI C HEH.

2. O6opynoBaHue

3. AstoxnaBupoBaHue. CyxoxkapoBoil  mkad. MpITbe  J1a0OpaTOPHOM  TOCYBI.

OnHOopa3oBbIl 1 MHOTOPA30BBIN MJIACTHK.



4.

HpaKTI/I‘I€CKI/I€ HaBBbIKHU pa6OTBI C B€CaMH aHAJIUTUYCCKUMH, MCECXAaHHYCCKHMMU H

AIEKTPOHHBIMM.

3ausiTue 2. [IpuroroBjeHne pacTBOPOB IJisl BbIIEJEHUs M AHAJIN32 HYKJIEMHOBBIX KHCJIOT (

2 4ac.)

Ilinan 3ansaTug:

1.
2.

CriocoObl BbIpayKEHUSI KOHIIEHTPALMH PACTBOPOB.

CriocoObl  NPUrOTOBJIEHHMSI PACTBOPOB 3aJl@aHHOM KOHLEHTpauuu (MO0 IJIOTHOCTH
pacTBopa).

[Torenumomerpus. YcrpoictBo mnoreHnuoMerpa u pH-merpa. @yHKIMOHUpPOBaHUE
CTEKJISTHHOTO U KOMOMHUPOBAHHOI'O AJIEKTPOJIOB.

[ToTenunomeTpuyeckoe TuTpoBanue. bydepusie pacTBopsl, OyhepHas eMKOCTb.

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

HYKJIEHHOBBIX KHCJIOT ( 2 4ac.)

Ilinan 3apaTus:

1.

2
3
4.
5

[TpuHIMTIBI MAHUTTYJISIIAN € 00pa3laMy TKaHEeH, KIIETOK U JJAOOpaTOPHBIMH KUBOTHBIMU
[TpaBuna paboOThl B MOJEKYISIPHO-OMOJIOTHYECKON JTa00paATOPUH.

Knaccudukanus nomemeHuit no cTeneHn YucToThI.

JlaMuHapHBIN MTOTOK.

Pabota c kynbrypamu kiaetok. Paborta ¢ 1abopaTOpHBIMHU )KHBOTHBIMH.

3anaTne 4. Cemunap no teme «OpraHm3anus ¥ NPUHOHUINBI PadoTbl B MOJIEKYJISIPHO-

OHOJIOTHYECKHe naﬁopaTopnn MaHMITYJIAIHH 5I/IOMaTepI/IaJIOM, BbIJIC€JICHUE M QaAHAJIHU3

HYKJIEMHOBBIX KHCJI0T» ( 2 yac.)

Bonpocel cemunapa:

1
2
3.
4

[TpuHIMIIBI MAHUTTYJISIMK € 00pa3laMH TKaHeH, KJIETOK U JJAOOpaTOPHBIMU KUBOTHBIMU
Knaccugukanus momenieHuii mo CTeneHu YucToThl

JlaGoparopHasi mocy/a U MPUHILIUIIBI pabOThI ¢ Hel

CrocoObl  MPUTOTOBJIIEHUST PACTBOPOB 3aJaHHOM KOHIEHTparuu (10 TUIOTHOCTH
pacTBopa).

CriocoObl BhIpaKEeHUsI KOHIIEHTPALUU PaCTBOPOB

3ansitue 5. Meroanl BoiaeaeHusi JHK u PHK u3 pa3anunbix ncrounukos ( 3 yac.)



IInan 3apaTusa:

1. T'omorenmsamus TkaHel. JKMIKOCTHBEIC METOIBI.

2. Teepmodasubie METOABl. XaOTPOITHBIC areHTHI.

3. ®enon-xmopodhopMmeHHas dKcTpakius. Pa3znenenne o6pas3ioB Ha ¢dasbl.

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

5. COOC&,I[I/ITCJ'II/K JIMHCHHBIN IIOJIMAKpHUJIIaMU I, I'NIMKOI'CH, all€TaT HaTpH.

3ansaTue 6. [exb-d1exTpodopes HyKJIeHHOBBIX KUCIOT ( 2 yac.)
ILnan 3anaTus:
B Teopus pa3geneHust MOJEKYI B JIEKTPUUECKOM IOJIE.
B Arapo3Hblii U OJIMaKpUIAMUIHBIN T€llb.
B bBydepsr mns snexkrpodopesa. 3arpysounsie Oydepsl. Mapkepsl MOJEKYISIPHBIX Macc.
Oxpacka HyKJIEMHOBBIX KHCIIOT JUIS MX BU3yalu3anun, dsTuauym opomu u SYBR Green.
B Amnanmus pesynsratoB anekrpodopesza PHK u JIHK. Onpennenenus kauercBa BbUICOSHUS

HYKJIEMHOBBIX KHCJIOT C MOMOIIBIO 3IeKTpodopesa.

3ansTue 7. CiekTpodoToMepusi HyKJIeMHOBBIX KHCJIOT ( 3 yac.)
Ilinan 3anaTHA:
1. Ontnueckas miuotHocTs pactBopos JJHK n PHK.
2. 3akoH byrepa—Jlambepra—bepa. Pacuér koHIlEeHTpaluu KOHIICHTPAIIMH HYKJICHHOBBIX
KHCJIOT.

3. YcrpoiicTBo ciekTpodoTomeTpa, (HOTOKOIOpUMETPA U CIEKTPOMETPA.

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

1. Metons! Beigenenust JJHK U3 pa3nuyuHbIX HCTOYHHUKOB.

2. deHon-Xx10poPOpPMHAS IKCTPAKITHUS.

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

3anaTue 9. Ananu3 kavecrBa BblaeseHHol [IHK B arapo3sHom rese m ¢ nmomMomsbio
cnexkTpodoromerpuu ( 3 yac.)
IInan 3ansaTHdA:

1. Teopernueckne OCHOBHI aHaIM3a KauecTBa BeiAeneHHou JJHK B arapo3nom reme
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3aBucumocTh 3 dextuBHOCTH pazaeneHus ¢pparmentoB [JHK oT xonmdectBa arapossi B
reie

Oxpacka JIHK B arapo3HbIx remsx.

Bbydep nns nanecenus: oOpa3oB Ha relib

Tunel anekTpodope3HbIbix OyhepoB

Amnanu3s kauectBa BoienenHon JIHK ¢ momonisio ciekrpodoromerpun

3akon byrepa—Jlambepra—bepa

OnTHyeckas INIOTHOCTh

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

Bonpocs! k cemuHapy:

a > w0 DN e

Mertoab! BbIAEIECHHS HYKIEMHOBBIX KUCIOT

®denon-xaopodopmMHast SKCTpaKus

AHanm3 KadecTBa HyKJICHHOBBIX KHCIIOT C TOMOIIBIO T'elib-3JIeKTpodopesa
CriekTpooTOMETpHsT HyKICHHOBBIX KUCIOT

3akon byrepa—JlambGepra—bepa. Pacuér koHUEHTpanuu KOHIIEHTpAIMH HYKJIECHHOBBIX

KHCIIOT

Bansitue 11. [In3aiin reH-cnenuduyeckux npaiimepos ( 2 yac.)

Ilinan 3apaTus:

1.
2.
3.

Onpenenenue npaiMepa
Pacuer TemniepaTypsl oTKura npaiimepa

[IpoBepka mpaiimepa in Silico

3ansaTue 12. [IIP ammimdpuxanus pparmenta rena marepeca ( 3 yac.)

Ilinan 3ansaTus:

1.

2
3
4.
5

Teopust monuMepasHON NEMHOW peaKuu

ITon6op ycnosuii ITLIP

Tune! [TLP amnnudukatopon

Onextpodope3 mpoaykToB [1L[P B arapo3nom remne

Amnanu3 pesynbraTtos [1L[P

3ansaTue 13. Boigenenne pparmenta u3 arapoznoro reus ( 3 uac.)

IInan 3apaTusa:

1.

Ha6ops! anis Beigenenus JIHK u3 arapo3Horo wim mojauakpuIaMUuIHOTO Tes



2. OcobenHoCTH 3J71eKTpodope3a Py MOATOTOBKE 00Pa31l0B sl BBIICICHUS U3 TeIs

3. Kunaccuueckue meronst Boienenus JJHK u3 araposnoro rens

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

2. Hcnonp3Banne MEUEHHBIX HYKJICOTU OB

w

IIpobonoozomoexa 0nisi cek8eHUPOBAHUS

>

Peaxmus ¢ Big Dye (Big Dye Reaction)
Ounctka npoaykroB TP ¢ momomipio Big Dye XTerminator 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 3aHATHA:

1. Pabora ¢ daiimamu B popmare Geen Bank u FASTA

2. Bo3moxHOocTH IporpamHoro obecnieuenus: Vector NTI

3. CpaBHeHHUE TIOTYyYSHHBIX ITOCIICIOBATEILHOCTEH ¢ 0a3aMu TaHHBIX

4. Tlouck nonmuMop(}r3MOB B MOCIEAOBATEIBHOCTAX UHTEPECA

3ansitue 16. Cemunap no reme «Pagora ¢ HyKkJIeHHOBBIMYU KHcJIOTaMm» ( 2 yac.)
Bonpochl k cemuHapy:
1. Teopwus monuMepazHON HENHON peakuun
2. CocraBieHue nmpaiiMepoB
3. OcobeHnHocTH 31eKTpodopesa MpH MOAroTOBKE 00pa3IoB AJIs BBIJCICHHS U3 Tels
4. Teopus cexkBeHupoBanue o CaHrepy
5. Tlouck nomumop¢u3MOB B OTCEKBEHUPOBAHHBIX MOCIIEI0BATEILHOCTSIX

6. PaOora c daiinamu B popmare Geen Bank u FASTA

3ausTue 17. Pa6ora ¢ KyJabTypamMu KjieTok Miekonutamoumx ( 2 yac.)
ILnan 3ansaTHu:
1. Meroas! KyJIbTUBUPOBaHUs KJIETOK U TKaHEM.
2. KynbTypbl nepBUYHBIE U BTOPUYHBIE, [IOCTOSIHHBIE KIIETOUHBIE JIMHUU.
3. ba3oBble nUTaTeNBHBIE Cpedbl M IIEPBbIE  KJIECTOYHBIE JIMHAHA 4YEJIOBEKA H

MJICKOMTUTAIOIINX, KyIbTypa Hela.



4. CpIBOPOTOYHOE H  OECCHIBOPOTOYHOE KYJIBTUBUPOBAaHHE, KA4eCTBO CBHIBOPOTOK,
TECTUPOBAHUE HA SHIOTOKCUHBI, POCTOBBIE (PAKTOPHI.

5. IlpuHNMIBI ycTpoicTBa M 000PYAOBAaHUS TOMEIICHUH I KyJbTUBUPOBAHUS KIIETOK,
Ookchl, Oaktepunuanbie jamibl, HEPA-duneTpanus, namuHapable mKadbl (CKaMbH),
KJIAaCChl JIAMHHAPHBIX MKA(pOB, TOPEIKH, YCTAHOBKU JUIS MOJITOTOBKH BOJBI BBICOKOTO
KaueCcTBa, CYX0XapOBbIE CTEPUIM3AIMOHHBIC MKAa(bl, aBTOKJIABBI, HHKYOATOPHI KIIETOK,

WHBEPTUPOBAHHBIE MUKPOCKOIIBI.

3ansitue 18. MoJiekyJisipHoe KjioHupoBanue u pekomonnanTunie JJHK ( 3 yac.)
Ilnan 3anaTHA:

1. PexomOunanTHas JTHK.

2. DHIOHYKJI€a3bl PECTPUKLIUH.

3. Caiitel pectpukuun. ECORI u BamHlI.

4. Kaprtuposanue monekyns! JJHK.

5. TloaroroBka ¢parmentoB JJHK nins kinonupoBanus

6. Kommerentusie kietku. Tpancopmarius.

7. OCOOEHHOCTH TEIJIOBOTO LIOKA U 3JIEKTPONOPALUT

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

1. Tlousarue TpaHcheKIMHU.

2. Tunel TpaHCHEHMPYIONINX pearacHTOB

3. Hcnonb30BaHUE JUIIOCOM H 3JIEKTPOIIOPALIH

4

PexomOuHaIMs 1 BUPYyCHbIE CUCTEMBI TPAHC(HEKIUU

3anaTue 20. Cenexkuusi B KyJbType KJIETOK H 0TOOP TpaHC(OPMHPOBAHHBIX KJIOHOB ( 3
qac.)
ILnan 3ansaTHu:

1. CenexTuBHBIE MapKeEPHI KIETOK MIEKOIMUTAIOIINX

2. CocraB cpen Juisl CeNeKIUn

3. IlpaBuia KyJIbTUBUPOBAHMS U pacuyeT KOHLEHTPALlMU aHTUOMOTHKOB

4

OT60p KIIOHOB IO MOP(OJIOTHIECKUM TTPHUIITHAKAM



5. Unentuduxanus TpancHopMHUPOBAHHBIX KJIOHOB ¢ momorbio [TIP

6. Ot160p GFP — non0KUTENBHBIX KIIOHOB

Bansitue 21. [Iporounas uutodayopumerpus ( 2 yac.)

Ilinan 3ansaTug:

1.
2.

OCHOBHBIE TIOHATHS, YCTPOHCTBO M MPUHIUI PabOTHI MPOTOYHOTO HUTOGIIyOpUMETPA,
BO3MOKHOCTH IPUMEHEHHUS METOAa MPOTOYHOW LUTOMETPUH AJIS aHaIu3a KIETOYHBIX
MOMYJISIIUANA

[TpuroroBieHre KIETOYHBIX CYCIICH3HM ISl TPOTOYHOU IUTO(DITyOPOMETPUHU

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

JleTanbHbI  aHaNIM3 TOJIyYEHHBIX JIAHHBIX C HCIOJb30BAaHUEM IPOrPaMMHOIO
obecrieuennss WIinMDI 2.9: nmoctpoeHue 0IHO- U JBYXIIAPAMETPUYECKUX TUCTOTPAMM,
muddepeHnranus OJMHOYHBIX KJIETOK W KJIETOYHBIX arperatroB, CO3/IaHUE PETHOHOB,
reTupoBaHue, CTaTucTUYeckast 00paboTKa JaHHBIX.

WHTepniperanyisi TMONMY4YEHHBIX PpE3YJIbTATOB: aHAIW3 pPACHpPENENICHUs KIETOK I10
pa3MepHO-Mop(dosorMueckuM  napaMerpaM (Ha  OCHOBE aHajau3a IapaMeTpoB
cBeTOpaccesiHus) U 1o (hazamM KJIETOYHOTO HUKJIA (Ha OCHOBE aHaimu3a (hIyopecleHInn

MO/ TIPOTIH NS ).

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

MJIEKOTTUTAIO LX)
(2 uac.)
Bonpocel k cemuHapy:
1. Metozs! TpaHcheKIH
2. CenexTUBHbBIE MAPKEPHI KJIETOK MIIEKOMUTAIOIINX U CEJIEKTUBHBIE CPEJIbI
3. PexomOuHanus ¥ BUpyCHBIE CUCTEMBI TPaHCHEKIINU
4. Metoabl KyTbTUBUPOBAHUS KJIETOK U TKaHEH
[IpaBuiia KynbTUBHPOBAHUS U pacueT KOHIIEHTPAIlUH aHTUOMOTHUKOB
6. IlpuHIMIBI yCTpOHCTBA U 000PYIOBaHMS TOMEIIEHUHN AJIs KYJIbTUBUPOBAHUS KJIETOK
7. OCHOBHBIE MOHATHSI, YCTPOHUCTBO M MPUHLUI pabOTHI MPOTOYHOTO IUTODIyOPHUMETpPA



I1l. YYEBHO-METOJAUYECKOE OBECIIEUEHUE CAMOCTOSATEJBLHOM
PABOTbBI OBYYAIOIIIUXCHA

Y4eOHO-METOIMYECKOEe OO0CCIICUeHHUE CaMOCTOSTCIIBHONH pPabOThl  OOYYAIOIIUXCS IO
JUCIUIUINHE «MeIuIMHCKass OMOTEXHOJIOTHS» TpecTaBieHo B [IpunokeHnn 1 ¥ BKIIIOYAeT B
cebs:

e IuTaH-TpadUK BBITOJHEHUS CAMOCTOSTCIILHON pa0OThl MO JUCIMILIAHE, B TOM YHCIIE
MpUMEPHBIE HOPMBI BpPEMEHU Ha BBIIIOJIHEHHE 110 KaXKIOMY 3aJaHUIO;

® XapaKTEePHCTUKA 3aJlaHUi JJISI CAMOCTOSTEIBHOW Pa0OThI CTYIEHTOB M METOIMYECKHE
pCKOMeHI[aIII/II/I I1I0 UX BBIITOJIHEHHIO,

e TpcOOBaHMS K MPEJCTABICHHUIO U O(DOPMIICHHIO PE3YJIbTATOB CAMOCTOSATEIILHOM PadOTHI;

® KPpUTCPUH OLCHKHU BBIIIOJIHCHUA CaMOCTOSITeILHOM pa6OTbI.



IV. KOHTPOJIb JTOCTUXEHMUSI IIEJENH KYPCA

No KonTponupyemeie O1ieHOYHBIE CpEJICTBA -
n/n | Momynu/ pazzens / Konp! u starsl HAaNMEHOBAHHE
TEMbI TUCIUTUINHBI dbopMupoBaHus TEKYIIHUN MIPOMEXKYTOUHAs
KOMITETEHIIHI KOHTPOJIb aTTecTauus
1 | Pazmen L. Ilpunnuner | OIIK-9 | 3naer, ymeer, | KoHTposbHOE 3ader/7K3aMeH

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

KOHCTPYMPOBAHUS U
KJIOHUPOBAHUS C
MPUMEHEHUEM
MHUKPOOPTaHU3MOB U
BEKTOPHBIX CUCTEM
Paznen II1.
Co3nanue u
HCTIOJIb30BaHKE
T€HETUYECKUX
KOHCTPYKIMU TSI
TpPaHCT€HE3a B
KJIETKax
MJICKOTIUTAFOIITHX.
TpaHncreHHble
JKUBOTHBIE.
[TepcniexkTrBBI
TE€HHOM Teparuu
Paznen IV.
Pazpabotka u
CO3JIaHHEe
TCHETHYECKUX
KOHCTPYKLUHU
OonodapmareBTHIECK
OT0 Ha3HAYEHUS
Paznen V. Ananuz
TeHEeTUYECKHU
00YCIIOBIICHHBIX
MaTOJIOTHUH,
MOHOTEHHBIX U
MYIbTU(HAKTOPHBIX
3a0071eBaHUN
Pasnen VI. Ot
TeHETUYECKOr0
aHajJau3a K TEHOMHOM
MEIUIIMHE:




TEXHOJIOTUHU
IOJIHOT€HOMHOI'O
CKpUHHUHTA
acCoIMaIui ¢
MaToJIOTHEH

KoHTponbHBIE U METOIUYECKHE MaTepUallbl, a TaKKe KPUTEPHH M IMOKa3aTelr, HEOOXOIUMbIe
JUIs  OLIEHKM 3HAaHWM, yMEHUI, HABBIKOB W XapaKTepHU3YIOLIHe HTanbl (HOPMUPOBAHHA

KOMHGTCHHHP'I B IIpoHecce€ OCBOCHUMA O6pa3OBaTeHBHOﬁ InporpaMmbl  IIPCACTABJIICHBI B

[Ipunoxenun 2.



|. CIIACOK YYEBHOM JJUTEPATYPHI U THOOPMAIIMOHHO-
METOANMYECKOE OBECIHHEYHEHUE 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

Ilepeuenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTepHeT»

Wuctpyment TUIst MIPOBEPKH npaiiMepoB in silico

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

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

Wuctpyment i nepeBoaa nocneaosarenbHoctu 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/ - caiit Harmonansnoro IL{eHTpa 6HOTEXHOIOTHYECKOM

nnpopmaruu NCBI, 6a3a nanHbIx ['eHHBIN OaHK.

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

OHJIAMiH-TIpOTrpamma JijIsl BBIpaBHUBAHUS IIOCJIEI0BAEIbHOCTEN OMOIOrMUECKUX
MaKpOMOJIEKYJI

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

nporpamma-ouoIuTeKaph.

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

http://www.scopus.com — 6ubinorpaduueckas 6a3a TaHHBIX ¥ HHICKC IUTHPOBAHHUS

Scopus

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

JAHHBIX U uHAeKC nuTupoanus Web of Sicence

. http://www.molbiol.ru — pycckos3prunbIii ”HPOPMAIIMOHHBIN CAUT U HOPYM IO

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 00Pa30BATEIBLHOIO IMPOIECCca CTYACHTHI MCIOJIB3YIOT MPOTPaAaMMHOE
obecrieuenne: Microsoft Office (Excel, PowerPoint, Word u ap.), 3JeKTpOHHBIE peCypChl
caiita [IBOY, Bkmouas ObC JIBOY.

bubnuorpaduyeckas 6a3za JaHHBIX M WHACKC IUTHPOBAHHS SCOPUS, Oubmmorpaduueckas
0a3a manHbIX M HHIeKC uTrpoBanus Web of Science, mouckoBas cucrema, TeHHBIH OaHK U
naker onmadH-nporpamm NCBI, wnayunas onexktponnas Oubnuoreka eLIBRARY,
9JIEKTPOHHO-OMONIMOTEYHas cucTeMa “Znanium”, siekTpoHHas OHOJIMOTEYHass CHCTEMa
IPRbooks, undopmanmonnas cucrema "EJJUHOE OKHO" nmoctyna k o0pa3oBaTeiibHBIM
pecypcam JIOCTYII K 3JIEKTPOHHOMY 3aKa3y KHUT B Oubnuoteke [|IBOY.

[Tporpammuoe obecrnieuenue Vector NTI misa ananuza mnasMug U APYrUX T€HETHYECKHX
BEKTOPOB.

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

porpaMMHOE oOOecriedueHue ISl BBIPABHUBAHUS TIOCIIEOBACIBHOCTEH OHMOJIOTHYECKUX
MaKpOMOJIEKYJ

MEGA — mnporpaMMHbId mNakeT A (UIOTEHETUYECKOro aHajau3a M BBIPABHHUBAHUS
HIOCJIEI0BATEIBOCTEH OMOMOIIEKYT

http://www.idtdna.com/calc/analyzer - nporpammHoe obecricueHue s aHATH3a KOPOTKHX

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 YKA3AHUSA 110 OCBOEHUIO JUCIUIIJINHBI

Kypc crTpykrypupoBaH MO XpOHOJIOTMYECKOMY, TEMaTHYECKOMY M CpPaBHUTEIIBHO-
TUIIOJIOTUYECKOMY IPHUHLIMIIAM, YTO TO3BOJSET, C OJHOW CTOpPOHBI, CHCTEMaTHU3UPOBATH
yueOHbI MaTepuas, ¢ JApyrod — NOTYEPKUBACT CBA3b C JPYIMMU JAMCLHUIUIMHAMU
T'YMaHHUTapHOI'O U CIIELAAIbHOTO LUKJIA.

B mporecce nzyueHust MaTepuagoB yueOHOTO Kypca MpeiararoTes ciaenyromue GopMbl
paboT: YTeHue JEKIUH, MPaKTUIECKUE 3aHATH, KOHTPOJIbHBIE paOOTHI.

Jlekyuonnvie 3anamus OPUCHTHPOBAHBI HA OCBELICHHE BBOJHBIX TEM B KaXKIbI paslen
Kypca ¥ IPU3BaHbl OPUCHTUPOBATh CTYJCHTOB B IIPEAJIAraéMOM MaTEpHae, 3aJI0KUTh HaydHbIE
Y METOJI0JIOTUYECKHE OCHOBBI JJIs AaJIbHEHIIIEH caMOCTOSTEIbHON pabOThI CTY/IEHTOB.

Ilpaxmuueckue 3aHAmusa aKLEHTUPOBAHbI Ha HanOoJiee MPUHIMIHAIBHBIX U MPOOJIEMHBIX
Bompocax  ¢uiuocopun WU OpPU3BaHBl ~ CTUMYJIMPOBATH  BBIPAOOTKY  COOCTBEHHOMH
MHUPOBO33PEHYECKON MTO3ULIUH 110 JAHHBIM TEMaM.

B pabore co crymeHTaMH HCIOJIB3YIOTCS pPa3HOOOpa3HbIE CPENCTBA, (POPMBI U METOIBI
o0yueHust (MHPOPMAMOHHO-Pa3BUBAIOIINE, TPOOIEMHO-TIONCKOBBIE).

Oco60 3HauuMoW ans  Npo(ecCHOHANbHOM  MOJArOTOBKM  CTYAEGHTOB  SIBISETCA
camocmosamenvhas paboma 1o Kypcy. B xone 370t paboTsl CTYA€HTHI OTOMPAIOT HEOOXOANMBIN
MaTepuai IO H3y4YaeMOMY BONpPOCY U aHanu3upyroT ero. CamocrosTenpHas paboTa ¢
JUTEpaTypol BKIIOYAET B ceOs Takhe MPUEMbl KaK COCTAaBJICHHE IJIaHa, TE3UCOB, KOHCIIEKTOB,
AaHHOTHpPOBaHMWE HUCTOYHUKOB, HamucaHue pedeparoB. B pamkax ydeGHOro Kypca
NOJIpa3yMeBacTCd  COCTaBICHUE  TEMAaTHUYECKMX  JIOKIAl0B,  KOTOpPBIE  IIPOBEPSETCS
npernojaBaresieM, 00CyXAaeTcs CO CTYACHTaMU U YYUTBIBAETCS IPU UTOTOBOM KOHTPOJIE 3HAHUI
0 KypcCy.

CryneHToB HEOOXOJMMO IO3HAKOMUTh C OCHOBHBIMH MCTOYHMKaMH, 0€3 KOTOpPBIX
HEBO3MOXXHO TIOJHOIICHHOE IOHMMaHuEe TNpoOieMaTHKd Kypca. [loaToMy 3TH HMCTOYHHKH
PEKOMEHI0BaHbI CTYIEHTaM JIJIsl IOMAIIHETO N3YYEeHHs U BKJIIOUEHBI B IPOTPAMMY.

OcBoeHne Kypca [JOJDKHO CIOCOOCTBOBAaTH PAa3BUTHIO HABHIKOB OOOCHOBAaHHBIX U
CaMOCTOSITENIbHBIX OIICHOK (PakToB M KoHuemnuil. [loaTomy Bo Bcex dopmax KOHTPOIS 3HAHHIA,
0COOEHHO MpH cAaye 3a4eTa, BHUMaHHE JIO0JDKHO OBITh 0OpaIleHo Ha MOHUMaHHue GHI0coPCKon

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

Vil. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIVINHbI

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

CIICMYIONIETO MaTePHAIBHO-TEXHUYECKOTO obecrnedeHus:: MyIbTUMEIUHHON — ayJUTOPHUH,



OCHAIIEHHOW IIMPOKOMOJIOCHBIM JIOCTYIIOM B ceThb MHTepHeT. KommbroTepHoro kiacca. Bcee
KOMITBIOTEPBI ITOJKIIIOYEHBI K KOPIOPAaTMBHOM KoMmbloTepHOU cetn JIB®Y u Haxonmdrcs B
€IMHOM JIOMEHE.

JIns BBITIOJTHEHUS CaMOCTOSATEILHONH palbOThl CTYOEHTHI B JKWJIBIX Kopmycax JBOY

o6ecnieuenst Wi-Fi.
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-rpaduK BHIMOIHEHUS CAMOCTOSITEILHON pabOThI 10 TUCHUIUIMHE:

Ne Jara/cpoku Buna camocrositeqibHOM Ipuvepuie dopma
/i | BBINOJHEHUSA padoThI HOPMPI BpEMEHH KOHTPOJIst
HA BbINOJIHEHHE
5 cemecTp
1-10 nenemns PaboTa ¢ KOHCTIEKTOM, 3 Pedepar nnun
U3y4eHHE JTUTEPATYPHI IO Ipe3eHTaIHs,
JMCIIUTUTHHE, TTOATOTOBKA K KOHTPOJIbHOE
1 NPaKTUYECKOMY 3aHSTHIO, TECTUPOBAaHUE
MOJIrOTOBKA K KOHTPOJILHOMY
TECTUPOBAHUIO, HAITUCAHUE
JIOKJIAJIOB, PEIICHUE TECTOB
11-18 nepens PaboTa ¢ KOHCTIEKTOM, 6 Pedepar,
U3ydeHHE JTUTEPATYPHI TIO KOHTPOJIbHOE
JMCIUTUTHHE, TTOJATOTOBKA K TECTUPOBaHUE
2 IIPAKTUYECKOMY 3aHSTHIO,
MOJIrOTOBKA K KOHTPOJIHHOMY
TECTHUPOBAHUIO , TOITOTOBKA
JIOKJIAJIOB, pEIICHNE TECTOB
3 | ceccus [TonroroBka K 3a4eTy 3 3auer
6 cemecTp
1-10 nemens Pabora ¢ KOHCIIEKTOM, 3 Pedepar mm
U3yUYEHHE JTUTEPATYPHI TIO Npe3CHTAIIHS,
JMCIIATUTHHE, TTIOATOTOBKA K KOHTPOJILHOE
1 MPAKTUIECKOMY 3aHSATHIO, TECTUPOBaHUE
MOJITOTOBKA K KOHTPOJIBHOMY
TECTUPOBAHUIO, HATIFICAHUE
JIOKJIAJIOB, pEIIEHNE TECTOB
11-18 nenens PaboTa ¢ KOHCIIEKTOM, 6 Pedepar,
U3ydeHHe JTUTEPATYPHI TIO KOHTPOJILHOE
JTUCITUIIMHE, TTOATOTOBKA K TECTUPOBaHUE
2 MIPAKTUYECKOMY 3aHSTHIO,
MOJITOTOBKA K KOHTPOJIHHOMY
TECTHPOBAHUIO , TOTOTOBKA
JIOKJIAJIOB, pEeIlIEHHE TECTOB
3 | ceccus [TonroroBka K dK3aMeHY 3 DK3aMeH

3aHATUAM, pa60TBI Hazg pCKOMeHHOBaHHOﬁ J'IPITCpB.TypOﬁ, HanmvcCaHusg OOKJIadOB IIO TEMCE

CaMocTrosTenbHas pa60Ta CTYACHTOB COCTOUT U3 TMOATOTOBKH K IPAKTUYCCKUM

CEMUHAPCKOI'0 3aHATHSA, ITIOATOTOBKHU HpGSeHTaHHﬁ.

I[I/I(bq)epeHI_[I/IpOBaHHBIC 3aaaHusl. HCKOTOPLIC N3 HHUX MOIryT OCYHCCTBIATHECA B TPYIIIC
(HaanMep, MOATOTOBKA JOKJIaJda W MPE3CHTAUHUU I10 OIHOM Teme MOTYT J¢€JIaTb HCCKOJIBKO

CTYJEHTOB C pa3JIeJIeCHUEM CBOUX OOS3aHHOCTEH — OJMH TOTOBUT Hay4YHO-TEOPETUUYECKYIO YaCTh,

[IpenonaBarens

npejiaraet KaKJIOMY

a BTOPOM MPOBOJUT aHAIN3 MPAKTUKH).

CTYJIEHTY

WHAUBUAYAJIbHBIC




CamocrosiTenbHasi paboTa MOXKET OCYHIECTBIATHCS HWHAMBUAYAJIbHO WM TpyNIaMu
CTYJEHTOB B 3aBUCUMOCTH OT LIEJIH, 00BbEMA, KOHKPETHON TEMAaTUKU CaMOCTOSITEIbHOM padoTBhl,
YPOBHSI CJIOKHOCTH U YPOBHSI YMEHHM CTYZCHTOB.

KoHTpob pe3ynbTaToB caMOCTOSTEIbHOM pabOThl CTYIEHTOB JIOJKEH OCYIIECTBISATHCS B
mpelenax BpEMEHH, OTBEJECHHOrO0 Ha oO0s3areibHble yueOHbIe 3aHSATHS W BHEAYAUTOPHYIO
CaMOCTOSITENIbHYI0O PAa0OTy CTYACHTOB IO JUCIMIUIMHE, MOXET MPOXOIUTh B MUCHMEHHOW,

YCTHOHM WJIM CMEIIaHHOH (opMme.



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

1. Hammcanme pedepara mo Teme, NPEUIOKESHHOH MpPENojaBaTesieM MM CaMOCTOSTEIBHO

BBI6paHHOfI CTYACHTOM U COTJIAaCOBAHHOM C mpenoaaBaTCiICM.

2. HOI[I"OTOBK& Hpe3eHTaHI/Iﬁ C UCITIOJIb30BaHHUEM MYHBTHMGHHﬁHOFO O60py,Z[OBaHI/I${.

MeToanuyecKue YKa3aHHI0 K BBITNIOJIHCHUIO pe(])epaTa

Henn u 3agaun pedepara

Pedepar (ot mar. refero — nokmaapiBaro, cooOIa0) MPEACTaBISCT COOOM KpaTKoe

U3JIOKEHUE TMPOOJIEeMbl MPAKTUYECKOTO WM TEOPETHYECKOro Xapakrepa ¢ (HOpMyIHpPOBKOI

OIPENICIEHHBIX BBIBOJIOB 10 paccMaTpuBaeMoil TeMe. M30paHHas cTyneHTOM mpobieMa

HN3Y4aCTCd W aHAJIM3UPYCTCA Ha OCHOBC OAHOI'O HMJIM HCCKOJIBKUX HCTOYHHUKOB. B otmmuue ot

KypCcOBO#l paboThl, MpencTaBisAIonIeil co00il KOMIUIEKCHOE HCCeoBaHue MpolieMbl, pedepar

HaIIpaBJICH HA aHAJIN3 OJIHOM MJIM HECKOJIbKUX HAay4HBIX pa60T.

Lensamu nanmcanus pedepara SBISIOTCS:

® Da3BUTHE Y CTYJICHTOB HAaBBIKOB IIOMCKAa AKTYaJbHBIX IMPOOJEM COBPEMEHHOTO
3aKOHOJATEIIbCTBA;

® Ppa3BUTHE HABBIKOB KPATKOIO H3JI0KEHHS MaTepHalla ¢ BBIACICHUEM JIMIIb CaMbIX
CYLIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JJIsi PACKPBITUS CYTHU MTPOOJIEMBI;

e pa3BUTHE HAaBBIKOB aHajlM3a W3Y4YEHHOrO0 Marepuasa U  (HopMyIHpoBaHUS
COOCTBEHHBIX BBIBOJIOB 110 BHIOPaHHOMY BOIIPOCY B MTUCbMEHHOU (pOpMe, HayuHBIM,

I'paMOTHBIM A3BIKOM.

3aoauamu HanucaHus pedepara ABISAIOTCS:

HAay4YUTh CTYJEHTA MaKCUMaJIbHO BEPHO IepefaTh MHEHHUS aBTOPOB, HA OCHOBE PaboT
KOTOPBIX CTYJEHT MUIIET CBOU pedepart;

HAYYUTh CTYJEHTA TPAMOTHO M3JIaraTh CBOIO TO3WIIMIO TIO aHANU3UPyeMoil B pedepare
npobiieme;

MOATOTOBUTh CTYACHTA K JajdbHEWIIEMY Yy4YacTUIO B HAYyYHO — TMPAKTHYECKHX
KOH(pEepeHIMsIX, CEMUHApax U KOHKYpPCaXx;

MIOMOYb CTYACHTY ONpPEAENIUTHCS C MHTEPECYIOLEH ero TeMOM, JalbHeilIee pacKpbITHE
KOTOPOI BO3MOXHO OCYIIECTBUTH MIPH HAMMMCAHUM KYPCOBOW PaOOTHI MM AUILIOMA;
VSICHUTD JIJIS1 Ce€0S1 M M3JIOKUTH IPUYHHBI CBOETO COTIacHsl (HECOTIacus) C MHEHHUEM TOTO

WJIM MHOTO aBTOpA 10 aHHOH npoOlieme.



OcHoBHbIE TPeOOBAHMS K COlePKaHUIO pedpepaTa

CTyneHT JOoKeH HMCIOJIb30BaTh TOJIBKO T€ MaTepHalibl (HaydyHbIe CTaTbu, MOHOTpaduu,
ocoOusi), KOTOpble MMEIOT IpsSIMOE OTHOILIEHHE K u30paHHOM uM Teme. He nomyckarorcs
OTCTPAaHEHHbIE pPACCYXKACHHUS, HE CBs3aHHble C aHauu3upyemon mnpobiemoi. ConepxaHue
pedepara 1OMKHO OBITh KOHKPETHBIM, MCCIIENOBAaThCS JOJDKHA TOJBKO OJHA Hpodiema
(tormyckaercsi HECKOJIBbKO, TOJBKO €CIIM OHU B3aUMOCBsA3aHbl). CTyIeHTY HEOOXOAMMO CTPOrO
IIPUJIEPKUBATHCA JIOTUKM U3JI0’KEHUS (HAa4aThb C ONpPEAEICHUS U aHajau3a MOHATUM, NEpelTH K
IIOCTAHOBKE MPOOJIEeMbl, MPOAHATU3UPOBATE IYTH €€ PELICHUs M CleNaTh COOTBETCTBYHOIINE
BbIBOIbI). Pedepat 10/keH 3akaHYMBaThCS BBIBEJCHUEM BBIBOJIOB 110 TEME.

[To cBoelt cmpyxkmype pedepar COCTOUT U3:

1. TutynpHOrO NUCTA;
2.BBenenus, rie cTyieHT GpopMynupyer npodiaemy, MoAIeKallyo aHaIu3y U UCCIEI0BAHUIO;
3.OCHOBHOTO TEKCTa, B KOTOPOM IIOCJIEJIOBATEILHO pacKpblBaeTcsl u30paHHas TeMa. B orinnuune
OT KypCOBOH pa0OTHI, OCHOBHOM TEKCT pedepara mpeanoiaraet pasieieHue Ha 2-3 maparpada
06e3 BbmeneHuss raB. llpu  HeoOXomuMocTH TeKCT pedepara MOXKET JIOTMOIHATHCS
WITIOCTpALMsIMHU, TaOIMIaMU, TpapKaMH, HO UMH He clielyeT "eperpyxarh” TeKCT;
4.3axmroueHus, rie CTy1eHT (pOpMyIupyeT BBIBO/IbI, C/I€IaHHbIE HA OCHOBE OCHOBHOT'O TEKCTA.
5.Cnucka HUCIoJIb30BAaHHOM JTUTepaTyphl. B 1aHHOM cliMCKe Ha3bIBAIOTCS KaK T€ UCTOYHUKH, Ha
KOTOpBIE CCBIJIAETCS CTYAEHT IIPU MOJATOTOBKE pedepaTa, Tak U MHbIE, KOTOPbIE ObUIM U3Y4EHbI
UM TIpH [TOATOTOBKE pedepara.
O6mwem pedepara coctaBnser 10-15 cTpaHul MAaIIMHONKUCHOTO TEKCTa, HO B JIOOOM ciydae He
JOJKeH TpeBblath 15 crpanun. MatepBan — 1,5, pasmep mpudra — 14, nons: geBoe — 3cwm,
npaBoe — 1,5 cM, BepxHee U HuxkHee — 1,5¢cm. CTpaHuUIBl JOHKHBI OBITH MIPOHYMEPOBAHHBI.
AG3a1HbIi OTCTYI OT Havana CTPOKH paBeH 1,25 cM.

IHopsaaok cnaum pedepara H ero oueHKa

Pedeparsl mumryTcss cTyneHTamMH B TEUYEHHE CEMECTpa B CPOKH, YCTaHABJIMBaeMble
npenojaBaTesieM M0 KOHKPETHON MUCHUIUIMHE, TOKJIAJbIBaeTCs CTYJEHTOM M BBIHOCHTCS Ha
oOcyxnenue. [leyaTHbI BapuaHT CAAaETCs MPETO1aBaTEIN0, BEAYIIEMY JUCIUIUIHHY.

ITo pe3ynbraTam NPOBEPKH CTYAEHTY BBICTABIISAETCS ONpEAEICHHOE KOJINYECTBO OalIOB,
KOTOpPO€ BXOAMT B OOIEe KOJUYECTBO OAJIJIOB CTY/AEHTA, HAOpPAaHHBIX UM B TEUEHHE CEeMecTpa.
[Ipu onenke pedepara YUUTHIBAIOTCS COOTBETCTBHUE COJIEP)KaHHS BBHIOPAHHOM TeMe, YeTKOCTh
CTPYKTYpPbI pabOThl, yMEHHE pabOTaTh C HAYYHOH JIMTEpaTypoil, yMEHHE CTaBUTh IpobiemMy U
aHaTM3UpOBaTh €€, YMEHUE JIOTUYECKH  MBICIUTh, BIAJCHHE  MNPOPECCHOHATHLHON

TEPMHHOJIOTHEHN, FPaMOTHOCTH O(POPMIIEHUS.



Tembl pedepaToB U npe3eHTaLH

[TonydyeHre MOHOKIIOHANIBHBIX aHTUTEI
[Tonydyenne peKOMOMHAHTHBIX BaKIIUH
buortexHonorunueckoe noiaydeHrue aHTHOMOTUKOB
MonekynsapHOe KIOHUPOBaHUE
['enHast unxeHepusi pacTeHUM
[TpuMeHEeHHEe TOMOJIOTHYHOM PEKOMOUHAIIMN B OMOTEXHOJIOTHH
beskoBas umkenepus in Vivo
TpaHCreHHbIE KUBOTHBIE
ITnomosas mymka Drosophila melanogaster, kak moaensHas cuctema
. bBakrepus Escherichia coli, kak mozenbHas cuctema
. Jpoxcoku Saccharomyces cerevisae, kak MoJIeJIbHas CHCTEMa
. Hematona Caenorhabditis elegans, kak moenbHas cucrema
. Pe16a Danio rerio, xak MojeapHas 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 OMOTEXHOIOTHH
. I[lpumeHeHne aHTHTEN B OMOTEXHOJIOTUH
. Ilna3munel OakTepuil U UX MPUMEHEHUE B KAUeCTBE BEKTOPOB
. MeTtonp! cTepuiin3aiuu J1abopaTtopHOM MOCyAbl U TPUOOPOB
. Crioco0Opl monryueHus: peKOMOMHAHTHBIX OEJIKOB
. KyJIbTyphI KJIETOK MJICKOITUTAFOIITUX
. lITaMMBI KUIIIEYHOHN MAIOUKH MPUMEHSIEMbIE B OMOTEXHOJIOTHUECKHUX MPOEKTaxX
. OcobGeHHOCTH IKCIIPECCUU PEKOMOMHAHTHBIX O€IKOB B KJIETKaX dyKapuoT
. JIposxxKeBbI€ IKCIIPECCUOHHBIE BEKTOPHI
. Turbl IPOMOTOPOB B AKCITPECCHOHHBIX BEKTOPaX
. HanpaBneHHbIN MyTareHe3 U reHHasi HHXeHepHs 0elIKoB
. @aroBbIi AUCIUIEH
29. PubocoMHbIi1 mucrie
30. [TomryueHne peKOMOMHAHTHBIX OEITKOB MPH IMOMOIIN YYKAPUOTHYECKHX CHCTEM
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Kpurepun onenkn pedepara

W3noxeHHoe NMOHMMaHUe pedepaTa Kak IEIOCTHOTO aBTOPCKOTO TEKCTa OIpeaelseT
KPpUTCpUHU €ro OLCHKWU: HOBU3HA TCKCTA, 000CHOBAaHHOCTD BI)I60pa HUCTOYHHKA, CTCIICHb
PACKpPBITHS CYIITHOCTH BOTIPOCA; COOIIIOICHHS TpeOOBaHUN K 0(hOPMIICHHIO.

HoBu3Ha TekcTta: a) akTyalbHOCTb TEeMbl HCCIEIOBaHUS; O) HOBHM3HAa U
CaMOCTOSITENIFHOCTh B TOCTAHOBKE IMpOOJieMbl, (HOpMYIHUPOBAaHHE HOBOTO aCIEKTa M3BECTHOM
npoOsiieMbl B YCTAaHOBJIEHMHM HOBBIX CBA3€M  (MEXMpPEIMETHBIX, BHYTPUIIPEIMETHBIX,
WHTETPAIIMOHHBIX); B) YMEHHE paboTaTh C WCCIECIOBAHUIMH, KPUTUYECKOW JUTEPATypOH,
CUCTEMATHU3UPOBAaTh M CTPYKTYPUPOBaTh MaTe€pHall; T) SIBICHHOCTb aBTOPCKOM IIO3ULIUH,
CaMOCTOATCIIBHOCTh OLICHOK U CYH(HGHHﬁ; I[) CTWJICBOC CAUMHCTBO TCKCTA, CAMHCTBO KAaHPOBBIX

YepT.



CreneHpb packphITHS CYINTHOCTH BOIIPOCA: a) COOTBETCTBUE IUIaHAa Teme pedepara; 0)
COOTBETCTBHUE COJCPKAHUA TeME U IJIaHy pedepara; B) MOJTHOTA U TITyOHMHA 3HAHHIA 110 TEME; T)
000CHOBaHHOCTh CIIOCOOOB M METOJIOB PAa0OTHI C MAaTEepHAlIOM; €) YMEHHE 0000IIaTh, JeIaTh
BBIBO/IbI, COTIOCTABJISITh PA3IMYHbIC TOYKU 3PEHHUSI [10 OJJHOMY BOIIpOCy (1mpodieme).

OO60CHOBaHHOCTh BbIOOpPa HCTOYHUKOB: a) OLIEHKA HCIIOJIb30BAHHON JIUTEPATYpHI:
NpUBJICUEHBl JIM HanOoJee M3BECTHBIE PAa0OTHI MO TeME HCCIENOBaHUA (B T.U. KypHaJIbHBIC
nyOJIMKAIUK TTOCIIEAHUX JIET, TIOCIIEHIE CTATUCTHYECKUE JTaHHbIE, CBOJKHU, CTIPABKH H T.JI.).

Cobmronenue TpeboBaHU K 0POPMIICHHUIO: a) HACKOJIBKO BEPHO OPOPMIICHBI CCHUIKH HA
UCIIONIB3YEMYIO JIUTEPATypy, CHHCOK JIUTEpaTypbl; O) OIEHKAa TI'PAaMOTHOCTH M KYJIBTYpPBI
u3IokeHuss (B T.4. opdorpaduueckoi, MTyHKTYallHOHHOH, CTHJIMCTHYECKOW KYIbTYPHI),
BJIQJICHUE TEPMUHOJIOTHEH; B) COOJIIO/IeHNE TpeOOBaHMI K 00bEéMY pedepara.

Penienzent momxkeH 4eTko chOpMyIHpOBATh 3aMEYaHHME M BOIPOCHI, JKEIATeNbHO CO
CChUIKaMU Ha paboTy (MOXHO Ha KOHKDPETHBIE CTpPAHUIbl PabOTHI), HA HCCIEAOBAHUS U
(daxTHUecKue TaHHbIE, KOTOPHIE HE YUET aBTOP.

PenieH3eHT MOKeT Takke ykas3aTb: oOpalaics Ju OpAUHATOp K TeMe paHee (pedeparTsl,
MUChbMEHHBIE pabOThI, TBOPUECKUE PAOOTHI, OMMIIMAIHBIE paOOTHI U TIP.) U €CTh JIU KaKue-JInbo
npeJBapuTeNbHbIe PEe3yIbTaThl; KAaK BBINIYCKHUK BEN paboTy (MJIaH, MPOMEXYTOUHBIE 3TaIlbl,
KOHCYJIbTAIHsI, T0paOdoTKa U mepepadboTKa HAMMCAHHOTO WIIM OTCYTCTBHE YETKOTO IJIaHa, OTKa3
OT PEKOMEHIAINI PYKOBOJIUTEIIS).

CryneHT mpeacTaBisieT pedepar Ha pPEeLeH3UI0 He MO3/Hee YeM 3a HEJEN0 O 3alIUTHI.
Penien3eHToM sBNsieTcs HaydHbIM pyKoBoAHMTedb. ONBIT IMOKAa3bIBa€T, YTO IIeIE€CO00pa3HO
03HAKOMHUTH OpPJMHATOpA C PEICH3MEN 3a HECKOJIBKO JTHEH 70 3amuThl. ONMOHEHTOB Ha3HAYAET
IpernoiaBaTeNb U3 Yrciia OpAUHATOPOB. JlJIT YCTHOTO BBICTYIUICHHUSI OPJMHATOPY TOCTATOYHO
10-20 MuHyT (IpUMEPHO CTOJIBKO BPEMEHHU OTBEYAET 10 OMJIeTaM Ha 3K3aMeHe).

OneHka 5 cTaBUTCS, €CIM BBIIOJHEHBI BCE TpPEOOBAaHUS K HAMMCAaHMIO M 3aIlIUTe
pedepara: obo3HaueHa mpoOieMa W OOOCHOBaHA €€ aKTYyaJbHOCTh, CAEIaH KpaTKUW aHaIu3
Pa3IMYHBIX TOYEK 3PEHUS Ha paccMaTpUBAEMYIO MPOOJIeMy M JIOTHYHO M3JI0KEHa COOCTBEHHAs
NO3ULIKsA, CQHOPMYIHMPOBAHBl BBIBOJBI, TEMa pPACKpBITa TOJHOCTHIO, BBIIEPKAH OOBEM,
coOmmo/ieHsl  TpeOOBaHUS K BHEUIHEMY O(OpMIIEHHIO, [aHbl MpPaBUJIbHBIE OTBETHl Ha
JIOTIOJTHUTEILHBIE BOIIPOCHI.

Onenka 4 — ocHOBHbIE TpeOoBaHMs K pedepaTy U ero 3aiuTe BHIIOIHEHbI, HO IPU 3TOM
JIOMYIIIEHBl HeIo4YeThl. B YacTHOCTH, HMMEIOTCS HETOYHOCTH B H3JIOKEHHHM MaTepuana;
OTCYTCTBYET JIOTHUECKasi IOCIIEAOBATEIFHOCTh B CYX/ICHUSIX; HE BhIIEpX)aH 00bEM pedepara;
UMEIOTCSl yNyIIeHusT B O(OpPMIIEHWHU; Ha JOMOJHUTENIbHBIE BOMPOCH MpPHU 3alllUTe JaHbI

HCIIOJTHBIC OTBETHI.



OreHka 3 — UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUS OT TpeboBaHMil K pedepupoBanuio. B
YaCTHOCTH: TeMa OCBEIICHA JIMIIb YaCTHYHO;, JIOMYIICHBI ()aKTUYSCKUE OLTUOKU B COJIEPKAHUU
pe(bepaTa WM TOpHU OTBCTC Ha AOIOJHHUTCIBHBIC BOIIPOCHI; BO BpPCMA 3alIUTHI OTCYTCTBYCT
BBIBO/I.

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

Onenka 1 — pedepar opauHATOPOM HE TIPEICTABIICH.
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IMacmopt ®OC
3anonnsiemes 6 coomsememsuu ¢ Ilonodicenuem o hoHOax OYeHOUHBIX CPEOC8 0OPA30BAMETLHBIX
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

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

3Haet aneKkTpodopesa OENKOB U HYKIIEHHOBBIX KHCIOT,
OIIK-9 HWHKY0aTOpOB U OMOPEaKTOPOB I padOTHI C

T OTOBHOCTBLIO K PUMEHECHHUIO KJICTKaMH ITPOKApPUOT U OYKAPUOT.

CIICHUAIIU3UPOBAHHOI'O PaGoTtath ¢ KYJIbTYpaMHU IIPOKAPUOTUIYCCKUX U
O60p}I[[OBaHI/I$I N MCOAUIIUHCKHX 9YKapUOTUYCCKHUX KIICTOK, ITOJYYaTh

. YmMmeer
U3JICIHI, TIPEYCMOTPEHHBIX ISt cTabHIbHBIC KIICTOYHBIC JTUHUH,
UCIIOJIL30BAHUS B SKCIPECCUPYIOIILYIO0 PEKOMOUHAHTHBIE OEITKH.
npodeccuonanbHoii chepe MeTomamu TIOTMMEPa3HOH [EHON PEaKIIHH,

aneKTpodope3oM OETKOB U HYKJICHHOBBIX
Bnazneer | kucior, METOoAaMH OYMCTKU U BbIIETICHUS
OENKOB U HYKJIEHHOBBIX KUCIIOT, METOIaMU
MOJIEKYJISIPHOTO KJIOHUPOBAHUS.

[K-12 OcobenHocTH pabOThI U BO3MOXKHOCTU
CIHIOCOBHOCTBIO K OIPEIENEHHIO 3HaeT 000pyI0OBaHUS JIJISl TPOBEICHUS

HOBBIX 00JacTeil ucce0BaHus u OMOTEXHONIOrHYECKHUX PAdOT.

pobiem B chepe pa3paboTKu HaxonuTs nmuteparypy, ONMCHIBAIOILYIO
O6noduznuecKkux 1 PU3NKo- Ymeer OTKPBIThIE BOIPOCHI B 00J1aCTH COBPEMEHHOMN
XUMHUYECKUX TEXHOJIOTUH B OMOTEXHOJIOTUHU U 3/IpaBOOXPAHEHUS.
31PaBOOXPaHCHUH Braseer MetonaMu noucka HaydHOW nHGoOpManuu B

0a3ax mauaeix NCBI.

MeToauueckue PE€KOMEHIAUH, ONIPEAC/IAIOIINE MTPOUECAYPbLI OUCHUBAHUSA PE3yJIbTAaTOB

OCBOCHHA TUCHHUIIIIMHBI

KonTpoJbHbIe TeCThl NMpeaHa3HAYEHBI ISl CTYIEHTOB, U3y4aloMKX Kypc «MenuiunHckas
OMOTEXHOJIOTHSI».

[Tpu pabote ¢ Tectamu mpejuiaraeTcs BbIOpATh OJIMH BapHaHT OTBETA U3 TPEX — YETHIPEX
NpeAJIOKEHHBIX. B TO ke Bpemsi TecThl MO CBOEH CIOXKHOCTH HeoAuHakoBbl. Cpenu
MPEAJIOKEHHBIX HMEIOTCSI TECThbl, KOTOpPbIE COAEpkKAT HECKOIbKO BapUAHTOB MpPaBUIIbHBIX
otBeTOB. OpIMHATOPY HEOOXOIMMO YKa3aTh BCE MPABUILHBIE OTBETHI.

Tectbl paccunTanbl Kak Ha MHIUMBUIYyalbHOE, TaK U HA KOJUJIEKTUBHOE MX pemieHue. OHH
MOTYT OBITh MCIIOJIb30BaHbl B MPOIECCE U ayTUTOPHBIX 3aHATHH, U CAMOCTOATENBHON paboTHI.
OT160p TecTOB, HEOOXOAUMBIX Ul KOHTPOJISL 3HAHUM B MPOLIECCE MPOMEKYTOYHON aTTeCTalluu

MIPOM3BOUTCS KAXKIBIM MPETIoaBaTeIeM HHANBUIYaTbHO.




PeBy.]'II)TaTI)I BBIIIOJIHEHUS TECTOBBIX BaI[aHI/If/i OIICHUBAKOTCA IMPEIoAgaBaTcjiEM II0

NATUOAUIBHOM IIIKAJIe JJId BBICTABJICHHA aTTCCTAlWMM MM II0 CUCTEMC «3a4cT» — «HE 3a4YCT».

OreHKa «OTIUYHO» BBICTABIISICTCS MPU MPABUILHOM OTBeTe Ha Oosee ueM 90% mpemanoskeHHbIX

npenogaBareneM TecToB. OLiEHKa «XOpOLIO» — MpU MpaBWIBHOM OTBeTe Ha Ooisiee yem 70%

TECTOB. OHCHKa «YOOBJICTBOPUTECIIBHO)» — IIPU IPAaBUJIBHOM OTBETEC Ha 50% MMPECATOKEHHBIX

OpAUHATOPY TECTOB.

OueHovHbIe CPeACTBA JJIsl ATTeCTAIUN

Bonpockl Kk 3k3aMeHy 10 1M CHUILIMHE
«MenuMuMHCKAs OMOTEXHOJIOT Hs»
Teopernuyeckuii pasjaen Kypca

1.

2.

3.

4.

Hcropus pa3BuTusi OMOTEXHOJOTMM KaK IPAKTHUECKOW JAEATENIbHOCTU JIIOAeH U ee
OCHOBHBIE BEXU CTAHOBJIEHUS Kak Hayku. llepBble noucTopuueckue OMOTEXHOJOTHHU.
Bo3nukHoBeHue TepMuHa «buotexHosorus» u ero aprop. Ilepsoe 6noTexHoIOrHUECKOE
IIPOM3BOJICTBO AHTUOMOTHKA, aBTOp €€ co3laHus. OCHOBOMOJOXHUKU KJIETOYHBIX
KyJIbTYp M OMOMEIMIMHCKHX KJIETOYHBIX TEXHOJOTHMi. OCHOBHBIE OTKPBITHUS U
OCHOBOIIOJIOKHUKHY T€HHOW MHKEHEPHUHU.

CrpoeHue HyKJIEMHOBBIX KUCIOT. [IpeamecTBeHHUKN OMOCUHTE3a HYKJIEHHOBBIX KHCIIOT.
3’- u 5’ KoHUBI ened HykJIenHOBBIX KucioT. @opmbl crpykTypsl JIHK. Pennukanus
JIHK npokapuoT 1 3yKapuoT, OCOOEHHOCTH PEIIMKALUU, CHHTE3 OJJHON U BTOPOH eNnH —
OCHOBHbIE pa3znnuus. OOpazoBaHue IpaiiMepoB, yjAaJeHHEe NpaliMepoB, NPUHIUI
murupoBanus. JHK-monmMepasel opranusmMoB, UX IOJIMMEpa3Has M SK30HYKIea3Has
aKTUBHOCTb. PemieHne mnpoOiemMbl CHUHTE3a  aHTUNAPAJUIENBHBIX  Lened  mpu
OJIHOHAIIPABIIEHHOM  JIBJKCHMM BWIKM peIUIMKauuu. buonornyeckoe 3HayeHUE
HK30HYKJIEa3HBIX aKTUBHOCTEN MOJIMMEpPa3.

ITonnmepasnas nenHas peakuus. OcHoBHble ydacTHuku [P, stansl nukna IILP, ux
bU3HKO-XUMHYECKUE 0COOEHHOCTH. UTO Takoe mpaiMephl U Kak UX KOHCTpyHpyroT? UTo
UCIIOJIB3YIOT B KauecTBe npeamecTseHHUKoB cunTe3a JIHK? [IpencraBnenue o JIMHHBIX
U KOPOTKHX MaTpulax, Xxapakrep HakoruieHus npoaykroB ITLP, kakue marpuiisl Oyayt
npeo0iagaTh B KOHIE ycremHo mnpomeamei peakiuu? @depmentst s [P, ux
0COOEHHOCTH, CaMblil U3BeCTHBIN noaxoaammii pepment st [T1LP.

IIpoekr «I'eHOM 4YenmoBeKa», €ro JUACPHl U IBE KOHKYPUPYIOIIME IpymIbl. Pe3ynbTarsl
NpOEKTa: KOJIMYECTBO T€HOB, 0 OEelNOK-KOJUPYIOUIMX IOCJIeA0BaTEIbHOCTEH,
YHHUKAQJIbHBIE TIOCJIEI0BATENBHOCTH, IOBTOPEHHBIE MOCIIENOBATEIBLHOCTU (TIOBTOPHI), UX
OCHOBHbIE THIbI, MOOWIbHBIE TE€HETHMYECKHUE 3JIEMEHTbI, TPAHCIO30HbI U HUX THIIBL.
TpaHCKpuILUsA U SKCIPECCUS T€HOB, IIPUHIIUIIBI TPAHCKPUIILIUH, IIPOMOTOPBI CUIIBHBIE U
cinalble, KOHCEHCYCHBIE TOCIIEI0BATEIbHOCTH U MX OCHOBHBIE MOTHBBI Y MPOKApPHOT U
JyKapuoT. EIMHMIBI TPAaHCKPUIILUHK, TaHAEMHO-TIOBTOPEHHBIE TI'€HbI, «EJIIOYKHU
TPaCKpHUIILAKW», TOHIATHE SAPBIIIKOBOTO OpraHu3aropa, mnoHarue mnponeccunra PHK,
CIUIafichHra W anbTepHAaTHUBHOTO crutaiicuara. Muoroo6pasue PHK u ux ¢ynkuun:
(mMRNAs (MPHK/uPHK), rRNAs (pPHK), tRNAs (tPHK), SnRNAs, snoRNAs, scaRNAs,
mMIiRNAS, siRNAs u ap (tenomepasnas PHK, nanpumep). CaiiieHCHHT, €ro MpHHIMII,
yuactue PHK, u cnenuduueckux 6eaKkos.

OK30HYyKJI€a3bl PECTPUKLMH, HUX KIACCU(PHUKAIMSA M MTPUHIMI HCIOJb30BaHHUS B
TEXHOJIOTMSIX T€HHOW MH)KEHEepUU. TUIbl pa3pblBOB M KOHIOB. [[pHHIIMIT MOJNEKYIIIPHOTO
KOHCTPYHPOBAaHHU M  OCHOBHBIE  KOMIIOHEHTBI ~ MOJICKYJISIPHBIX ~ KOHCTPYKLUH,
HEOOXOAUMBIE Ul HCIHOJb30BAHUS BEKTOPOB B OuoTexHosoruu. KoHcTpympoBaHue
pexombuHanTHBIX JIHK ¢ momoIpio TepMUHATBEHON JE30KCUHYKIICOTHITPaHChepasbl.



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

9.

OakTepuii, APO}OKEH, dYeNIOBeKa — OCOOCHHOCTM HMX KOHCTPYHPOBAaHHS (KJIIOYEBBHIC
AJIEMEHTHI) U TPUMEHEHUs (Ha3HAUCHUE Pa3HBIX BEKTOPOB).

'ennass Tepamus, ee OINpeleiCHWE W Ha3HAUYEHHWE. THIbl JOCTaBKM T'C€HETHYECKHX
KOHCTPYKLUH, THIIBI KJIETOK-MHILIEHEH, TUIIBI TeHeTHYeCKux Monaudukanuii. Uto takoe
peIaKTHpOBAaHWE T€HOMa M OCHOBHBIC TexHosioruu penaktupoBanus (FAAV, CRISPR,
TALENS). Mexanu3m UMMyHHOH 3ammthl Oaktepuii, ctpykrypa CRISPR, tracrRNA,
Cas renbl, Ocnok Cas9 m mexanmsm ero pabotel. KoncrpyupoBanue gRNA u ee
NpUMEHEHHE B pPENaKTUPOBaHMM TeHoMma. [IpuHimn TapretupoBaHus (HABEICHUS)
JIBYIICTIOUYEYHOTO pa3pblBa W HCIPABICHHUS MYTAlUH C TIOMOIIBIO pENapaluu C
HarnpasieHHbIM romosniorom (Homology Directed Repair (HDR).

KynpTHBHpOBaHNE KIETOK M KJIETOYHBIE TEXHOIOTUH. [ TaBHBIN BONIPOC B KU3HH KIIETKH,
JIBa BO3MOXHBIX ITYTH U KJIETOYHBIN UK. CTBOJIOBBIC KJIETKH, X KiacCU(UKAIUSI 1O
HOTCHIIUAITY pa3BUTHS, pUMEpPHI TOTUIIOTEHTHBIX, IUTIOPUTIOTEHTHBIX,
MYJIBTHIIOTEHTHBIX W YHHUIIOTEHTHBIX CTBOJIOBBIX KIETOK. [loHSATHE pereHepaTUBHON
MEIUIMHBl ¥ 00JacTH NMPUMEHEHHS OMOMEIMIMHCKHUX KICTOUHBIX TexHosorui. Hwumra
CTBOJIOBBIX KJIETOK. BHEKIIETOUHBIN MAaTPHUKC, €0 pojb. [[pUHIMITEI KOHCTPYUPOBAHHS
UCIIONIb30BaHUSI OMOMCKYCCTBEHHOTO BHEKJIETOYHOTO MaTpHKCa M €ro MpHUMEHEHHUE B
pereHepatuBHOi MeauuuHe. Ileyarh marpukca W TKaHeBas medath (tissue printing).
TexHosOorusl pereHepaTMBHON METUIMHBI JUIS JICYEHHUs] OKOToB. Vnes W IpUHIMITBI
pa3BUTHS IEPCOHATTU3NPOBAHHON METUIIHHEI.

PenponykTiBHOE W TepameBTHUYECKOE KJIOHHpOBaHHWE. [IpHHIMI  KIOHMPOBAHUS
MJIEKOIIUTAIONINX, HCTOPUS OBeYKH Jloum. DOMOpHOHANbHBIE CTBOJOBBIC KJIETKH.
WNunynupoBanHble  CTBOJOBBIE KieTkw, Terpaga C. flmanaku. BcmomorarenbHblie
penpoaykruBHbie TexHomoruu (Assisted Reproductive Technologies (ART). IIpo6iema u
npuurHbl O0ecruioaus. OcHoBHBIE TexHonornueckue mpuembl ART: In vitro fertilization
(IVF), Pre-implantation genetic diagnostics (PGD), Intracytoplasmic sperm injection
(ICSI). Koppekitusi maToreHHbIX TeHETHYECKUX MYTalUil y SMOPHOHOB YeJIOBEKa.
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