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. HEJIb 1 3AJJAYN U CHUTIJIMHBI

Heab: dopmupoBaHue 3HaHUM O TEHOMHBIX W TOCTT€HOMHBIX TEXHOJIOTHSX,
dbopMUpOBaHUE TEOPETHUYECKUX OCHOB HCIIOJNB30BAaHUS COBPEMEHHBIX JOCTIDKEHUH B
MOJTHOTEHOMHOM CEKBEHHPOBAHHHU ISl pEHIeHUs TPO(eCcCHOHANbHBIX 3a/1a4.

3amaun:

® [IOJIYYUTh MPEICTABICHHSI TEHOMHBIX U TOCTT€HOMHBIX TEXHOJIOTHSIX;

® I3y4YUTHh OCHOBHBIC METO/IbI CEKBEHUPOBAHMSI U aHHOTHPOBAHHSI TEHOMOB;

®I3yYNTh METOABl W TOJXOJbI, OCHOBAHHBIC HA AaHANN3€ IaHHBIX, IOJYYCHHBIX B
pe3ynbTaTe pacim(poBKH FTEHOMOB,

® I3yYUTh OCOOCHHOCTH HCIIOJIb30BAHMSI T€HOMHBIX M IIOCTT€HOMHBIX TEXHOJOTUH B
NepcOHU(UIMPOBAHHON MEIUIIMHE, CEIBCKOM XO3siCTBe, OMOTEXHOJOTMU U JAp. 001acTax
3HAHUMH;

® 3Y4YHUTh 3TUYECKUE MPOOIEMbl UCTIOIH30BAHUS TEHOMHBIX U MOCTTEHOMHBIX TEXHOJIOTHIA.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebOnas qucimiummaa b1.B.10 «'eHOMHEBIE U ITOCTTEHOMHBIE TEXHOJIOIMUY» OTHOCUTCS
K yacTu, (OpMUPYEMOIl ydaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH.

2.2. Jlns w3ydeHUs AaHHOW y4eOHOW IUCIMIUIMHBI HEOOXOMUMBI 3HAHHS, YMCHHS H
HaBbIKK, (GopMUpyEMble MpeauIecTBYOMUMH aucuummuHamu: «lutonorus», «Dusnkay,
«O0mias W HeopraHuveckas Xumus», «Maremaruka», «OOmas Ouomnorus», «boTaHukay,
«MHOCTpanHbId s3BIK», «Opranuyeckas xumus», «OOmas W HEOPraHUYECKas XHMHS»,
«utonorus», «AHanmuTHYecKas, (U3MYECKas W KOJUIOMIHAA XuUMHUs», «OOIas 3KOJIOTHs»,
«Mukpobuonorust u BUpyconorus», «buoxumus», «®@usnonorus pacrenuit», «uapopmaruka u
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTUNY, «MoleKyispHas Ounonorusy, «l eHeTrukay,
«Teopust 3BomonMK», «DU3NKO-XMMHYECKHE METOIbl B Ouomorum», «buoreorpadus»,
«Maremarnyeckue MeTonbl B Ouonormm», «buodmsuka», «OcHOBB OnonH(OPMATHKNY,
«MonekymnsipHas TCHETUKA.

2.3. Tlepeyensb mocneAyrOMMX y4eOHBIX MTUCHMIUIAH, JJI1 KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHHUSI U HABBIKU, (OPMHUpPYEMbIe TaHHOW Yy4eOHOM TUCIUTLTNHOMN:

«buostukay, «MognenupoBaHue u MIPOTPaMMUPOBAHUE OHMOMPOIIECCOBY,
«Hanobuotexnonoruny», CoBpeMeHHbIE OMOMETUIIMHCKHE TEXHOJIOTUNY, BhinoaHeHue BKP.

I11. TPEBOBAHMUSA K PE3YJBTATAM OCBOEHUSA JUCIUIIJINHbI

[Tpomtlecc OCBOEHWS JTUCIHUIUIMHBI HAMpaBiIeH Ha (OPMUPOBAHUE KOMIICTCHIIHIMA
(xomnerenuun) B coorBercTBuU ¢ @PI'OC BO u OII BO no naHHOMY HanmpaBle€HHIO TOATOTOBKU
06.03.01 «buonorusy, npodmib «PU3NKO-XUMHUUECKast OMOJIOTHS U OMOTEXHOIOTUS»:

[IK-2: CnocobeH HCHOIb30BaTh COBPEMEHHBIE METOJbI W JKCILUTyaTUpPOBATh
npodeccuoHabHOe 000pY/IOBaHUE IS BBIMOJHEHUS SKCIICPUMEHTAIBHBIX HCCICAOBAHUN B
obnmactu (PU3UKO-XUMUYECKOW OWOJIOTUH, OMOTEXHONOTHH, OMOMH(DOPMATUKH H CMEXKHBIX
JUCIUIUIMH;, @  TakkKe  ONpeleeHHS  OWOJOTMYecKOoW  O€30MacHOCTH  TPOAYKIIHA
OMOTEXHOJOTHYECKUX W OMOMEIUIIMHCKUX IPOU3BOJICTB KOHTPOJS OKpYXKAMIIeH cpenbl u
HKOJIOTHYECKOTO MOHUTOPHHTA.



Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘{eﬂlflﬂ o AMCHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPAMH JOCTHUKCHUS KOMIIeTEeHII i

KoMmnerenuus HNuaukaropsl Pe3yabTaThl 00yyeHus1
KOMIIeTeHIH i
1IK-2 HJIK k21 3HaTh: IPUHITUIIHEI CCKBEHUPOBAHMSI

Cnoco0eH HCIoaL30BaTh
COBPEMEHHBIC METOJBI U
IKCILTyaTHPOBATH
npohecCHOHANTBHOE
o0opynoBaHue
BBITIOJTHEHUS
9KCIIEPUMEHTAIbHBIX
HCCIIEIOBAaHUI B 00nacTu
(OH3UKO-XUMHUIECKOH
OHOJIOTHH,

IS

OHMOTEXHOJIOTHH,
ononHpopMaTUKU T
CMEXHBIX IUCLUUIUIMH, a
TaKKe OTIpEICIICHHSI
OHOJIOTUYECKOM
0€3011aCHOCTH
POIYKIHH
OMOTEXHOJIOTHYECKUX U
OMOMEMULIMHCKUX
NPOU3BOJCTB  KOHTPOJIS
OKpyXKarolen cpeapl |
DKOJIOTHUYECKOTO
MOHHMTOPHHTA.

3HaeT npaBuia u
MPUHIMITEI PabOTHI
IPUOOPOB U
obopynoBaHus,
(dyHIaMEHTATBHBIC U
MPUKIATHBIE aCTIEKTHI
(HHU3UKO-XUMHUYIECKUX,
OMOXUMUYECKHUX,
MOJIEKYJISIPHO-
TCHETUYECKUX,
HMMYHOJIOTUYECKHX,
OHMOTEXHOJIOIMUECKHX,
OMOWH)XCHEPHBIX,
OMoMH(pOPMAITMOHHBI
X METOJIOB
UCCIICIOBAHUS
JKUBBIX CHUCTEM,
KOHTPOJIS KaueCTBa
CBIPBSI, IPOIYKIINH,

aHHOTHUPOBAHUS TIOJTHOTEKCTOBOTO TEHOMA,
OCHOBHBIC METOJIBI U TIOAXOJIbI aHAIH3a
reHeTHYecKor HHPOpPMAaIK, OCHOBAHHEBIE Ha
MOCTEHOMHBIX TEXHOJIOTHUSX, 00JIaCTH
MPUMEHEHUS] TCHOMHBIX U IIOCTETOMHBIX
TEXHOJIOTUM B MEJUIIUHE, CEIbCKOM XO035UCTBE U
OMOTEXHOJIOTUAX, MOJIEKYJISPHBIE MEXaHU3MBI
PETYJISINN 3KCIPECCUU TSHOB U TIepeadn
HacJeACTBEHHOW HH(OPMAITIH, OCHOBHBIC 0a3bl
JTAHHBIX, CoJIeprKaIIre HHPOPMAIIHIO O TEHOMAaX
Y TPAHCKPHUITOMAaX OPTaHU3MOB.

YMerb: 1EMOHCTpUPOBATh 3HAHUE IIPUHLIUIIOB
OpTraHM3allid, PeaATH3aINH U TIepeIadn
TeHeTHYeCKOH HH(OpMAaIH; UCTIOTIb30BaATh
TMOJIYYCHHBIC 3HAHUA U HABbIKH IJI PCHICHUA
mpo(hecCHOHANBHBIX 33724, B YACTHOCTH, ITPH
MIPOBEJICHUH HAYYHBIX HCCICOBAHUN U
pa3paboTok B 001aCTH COBPEMEHHOMH
AKCIIEPUMEHTAILHOM OHOJIOTHH, SKOJIOTHH,

HPOLIECCOB OuMOMeUIMHE 1 OMOTEXHOIOTHHU, OCYILECTBISITh

OMOTEXHONOTHYECKUX | 0030p M aHATU3 COBPEMEHHOUN HAYYHOM

U OMOMEIMIITHCKUX JUTEPaTypbl, COCTABIIATH HAYYHbBIC U

HPOU3BOJICTB AQHAIIMTUYECKUE OTYETHI 110 TEME HCCIICIOBAHUSL.
BaaseThb: TEOPETHICCKUMH U IPAKTUUECKUMHU
OCHOBAaMH MOJIEKYJISIPHO-OHOIOTHUECKUX
METO/IOB M TOAXO0I0B, HABBIKAMH PA0OTHI C
OCHOBHBIMH I'€HETHYECKHMH 0a3aMH JaHHBIX,
CpeICTBAMH aHAIIN3a MOJIEKYIISIPHO-
OHMONOTHYECKOM HHPOPMAIIHH.

HJIK nx 22 3HATh: TEOPETUYECKHE OCHOBBI METOI0B

YMeeT UCIIONIB30BATh
B Ipo(heCCUOHAIBHOMN
IEeATENBHOCTH
COBpPEMEHHBIC
IKCIIEPUMEHTAIbHBIC
METO/IBI aHaIH3a
OHOJIOTHYECKHU
AKTHUBHBIX BEILIECTB,
CTPYKTYpPBI U
GyHKIIH
OHMOIOIMMEPOB,
KYJIbTUBUPOBAHUS U
OIICHKHU COCTOSTHUS
5KHBBIX OOBEKTOB,
TEHETHYECKOTO
KOHCTPYHMPOBAHHMS,
CO3IaHHUs
MOJIEKYJISIPHO-
OMOJIOrMYECKUX 0a3
JAHHBIX; METOILI U

aHanm3a OOJBIINX 0OBEMOB MOJIEKYJIISIPHO-
TCHECTUUYCCKHUX TAaHHBIX.

YMeTb: UCTIONB30BATH COBPEMEHHBIE METOIbI
aHaM3a TeHOMHBIX B TPAHCKPUITOMHBIX
JIAHHBIX B MPO(ECCUOHATIBHOM JIEATSIIBHOCTH.
BaaneTrs: MeToaMu aHalIn3a, ONKUCAHMUS,
WHTEPIPETANU ¥ BU3YAITH3AIHA OOJIBIINX
BI)I60pOK OMOJIOTUYECKUX JAHHBIX..




MOPSIIOK KOHTPOJIS
KadecTBa MPOTYKITHH
OMOTEXHOIOTUIECKUX
1 OMOMEIUITUHCKUX
MIPOU3BOJICTB,
OKpY’Karolllel cpenbl
Y DKOJIOTHYECKOTO

MOHHUTOPHHTA,
METO/IBI

MaTeMaTHYeCKON

00paboTKn

IMITUPHYECKUX

pEe3yIbTaTOB

HJIK nik23 3HAaTh: OCHOBHBIC IPUHIUIIBI TTOATOTOBKH
Brnaneer HaBbIKamMu HAYYHBIX TPYAOB M OTYETOB, MOPSIOK
npodeccHOHANBHOTO | IPOBEACHHS HAYYHBIX HCCIIEIOBAHUN U
MBILICHUS, MPOOOMOATOTOBKH AJISl MOJIEKYJISIPHO-
MPOBEIEHHS HAYYHBIX | TEHETHYECKUX aHAIM30B, IPaBUIIa U
WCCIIeIOBAHNUH, 0coOeHHOCTH PabOTHI HA COBPEMEHHOM

WCTIBITAaHUH, 0TOOpa
po0, MOJIEBBIX U
mabopaTOPHBIX
aHAITU30B,
WCTIOJIb30BaHHUS
COBPEMEHHOTO
obopymoBaHuUs s
WCCIICIOBAHUS
MaKpOMOJIEKYII,
aHaIn3a XUBBIX
CHuCTEM,
MOJIEKYJISIPHO-
OMOJIOTHYECKUX
JIAHHBIX, CO3JIAaHUS
OMOMHIKEHEPHBIX
00BEKTOB,
OTpeIeIICHUS
OmoIornIecKoit
0e30macHOCTH
OMOTEXHOJIOTUUECKON
1 OMOMEMITUHCKOMN
MPOJIYKIIHH.

MOJIEKYIJISIPHO-OMOIOTHYECKOM 000pYIOBaHHH.
YMeTh: IPOBOAUTH MOKCK, aHAJIH3,
AHHOTHPOBaHHE M pedepupoBaHue
COBPEMEHHOM Hay4HOU JIUTEPATYphl, COCTABISATh
Hay4YHbIC U aHAJIUTUYCCKUC OTUCTEI I10 TEMC
UCCIIETIOBAHUSI.

Buianers: HaBbIKaMu pabOThI C OCHOBHBIMHU
OMOJIOrHYeCKUMU Oa3aMH JaHHBIX U C
npodeccuoHaIbHBIM MPOTrPAMMHBIM
obecriedeHneM JUIsl KOMITBIOTEPHON 00paboTKH
OONBIINX MACCHBOB OHMOJIOTHYECKUX JaHHBIX,
HAaBBIKAMH [TOMCKA HAy4HOU JIUTEPaTyphl U
COCTaBJICHUS OTYETOB.




IV. COAEP’) KAHUME U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCUUIJIMHBI COCTABJISAET 4 3aUeTHBIX eAMHUIbI, 144 yacoB, B ToM yucie (0,72 3a4eTHbIE eIMHUIbI, 26 YACOB HA IK3aMeH.
W3 HUX peam3yeTrcs ¢ UCIOIb30BAHUEM JIESKTPOHHOTO OOYUEHHS ¥ TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOJIorui 30 yacoB
@opMa NPOMEeKYTOUHON ATTECTANMM: SK3aAMEH.

4.1 Cooepircanue oucyuniaunl, CMpyKmypupo6anHoe no memam, ¢ yKasaHuem U008 yueOHvlX 3aHAMUIL U 0MEe0eHH020 HA HUX KOJIUYecCmeda
aKaoemuueckux 4acoe

Ne Paznen nucouminHbl/TEMA - Bunet yueGHoit paboThl, dopMa TeKyLIero
n/n < | BKIIOYAs CAMOCTOSTE/IBHYIO paboTy o0yJaronmxcs | KOHTPOJIst
= E , IPAKTUYECKYIO MOATOTOBKY U TPYI0EMKOCTb ycneBaemMocTu/
S 3 (B 1acax) Popma
(5] o
o g NPOMEKYTOYHOM
5 2 KonrakTHas paboTa nmpernoiaBarens ¢ =
= O 2 aTrecTranuu
=S oOyyJaronMucs =
@ 2w < (mo cemecTpam)
o =
S o = ® =
&
o ] = e =) S
5 Z ; ; Jlekuusi | Cemunap/ Kouncyabranus 58
< = == TpakTHueckoe, g s
E 3 e '§ JadopaTopHoe § -
=
o Q = = 3ansaTne/ S
1 2 3 4 5 6 7 8 9 10
KommokBuym
1 Pasznea 1. Beegenne. Ilonsarue o renome. my
" 7 1101 2 4 0,1 4 IMTuceMeHHBI ompoc
CTOpHS TEHOMHKHU. KCP
2 Pa3pen 2. OCHOBHEIE METOIBI Komnoxsrrym
’ 7 | 12,2 2 4 0,2 6 ITuceMEHHBIH Ompoc
CEeKBEHHUPOBAHUS T€HOMA.
KCP
3 | Pasgen 3. Ananu3 aHHBIX Konnokerym
HOJHOT€HOMHOTO CEKBEHHPOBAHUSL. 7 | 121 2 4 0,1 6 HHCI’MeII?g;H onpoc
buoundpopmaruka.




4 Pa3znen 4. OCHOBHBIE HaNpPaBJICHUS Komnoxsrrym
) 7 | 121 2 4 0,1 6 IucEMEHHBII onpoc
MIPUMEHECHHUSI JAHHBIX O TIOJHBIX TEHOMAX.
KCP, Jloknan

S Paznen 5. [IpumeHeHne TeHOMHBIX U KOMOKB{’IYM
IIOCT€HOMHBIX TEXHOJIOTMI CEIbCKOM 7 | 121 2 4 0,1 6 HHCBMeII?g;H onpoc
XO3SIUCTBE M OMOTEXHOJIOTHH.

6 Pa3nen 6. I'eHOMHEIE ¥ TOCTTEHOMHEIE KomnoxBuym
TEXHOJIOTHH B KOJIOTHH, UCTOPUHU 7 | 12,1 2 4 0,1 6 ITrcbMEHHBIH OMPOC
TAKCOHOB M KPUMHHAJIUCTHKE. KCP

7 Paszgea 7. Ilepexon k KommoxkBuym
nepcoHU(UIIMPOBAHHON METUITMHE HA 7 | 12,1 2 4 0,1 6 ITuceMeHHBI ompoc
OCHOBE JIaHHBIX O TEHOME IAalUEHTA. KCP, [loknan

8 Pa3pea 8. 'eHOMHEIE TEXHOJIOTHUH B Komnoxsu

yM
COXpPaHEHUHU U BOCCTAHOBJICHUH 7 | 12,1 2 4 0,1 6 ITrcbMEHHBIH OMPOC
O6ropazHo0Opasusl. KCP

9 Paznen 9. Dtuyeckue npobaeMbl KosokBuym
HUCIOJIb30BaHUI TEHOMHEBIX U 7 | 111 2 4 0,1 5 ITucbMeHHBIH OTPOC
MOCTTEHOMHBIX TEXHOJIOTHH. KCP

4.2 ITnan éneayoumophoit camocmoamenbHoll padomaol 00y4aOWuxca no OUCYUNIUHE
CaMOCTOHTeJ’ILHaﬂ pa60Ta O6y‘laIOHII/IXC$I y‘le6H0-M€TOI{I/I‘IeCKO€
HasBanue pasnena, OneHoyHoe obecrieueHne
Cemectp . Cpoxku TpynoeMKocTb o
TEMBI BI/I}:[ CaAMOCTOATCIIBHOU pa60TI>I CpeaACTBO CaMOCTOATCIbHOU
BBITIOJIHEHUST (gac.)
paboTHI
7 Pa3snen 1. Beenenne. | Y3yucHue JIEKIIMOHHOTO MaTepuana c KomiokBuyMm
ToHsSITHE O TeHOME. HCTOJIb30BaHUEM KOHCIIEKTOB, 3JIEKTPOHHBIX V CTHELH
MaTepuajioB IIpe3CHTaluu, KHHUTI'H, CTaTbH nu
VcTopus reHoMMKH. P (u P H ) 1-2 men. 4 orpoc Pa3zmen 5 a-r
PEKOMEHIYyEeMOM  JMUTEpaTyphl,  MOATOTOBKAa K N
I[InceMeHHEBIH
NPaKTUICCKOMY 3aHATUIO, YCTHOMY H INHNCbMCHHOMY
OTpoCy. OIpoc




CamocrosiTenpHas paboTa 00yJaronuxcs

Y4eOH0-METOIUIECKOE

Hazpanue pazgena, OrneHovHOE obecrieueHHe
Cemectp . Cpoku TpymoeMKOCTh .
TEMBI Bunx camocTosTenbHOM paboTHI CpEICTBO CaMOCTOSTENIbHOM
BBITIOJTHEHUSI (uac.)
paboTHI
Hsydenne JICKITHOHHOTO MaTepuaia c
! v 1 P Konnoxsuym
HCIOJIb30BAaHHEM KOHCIIEKTOB, INEKTPOHHBIX 5
Pa3znen 2. OCHOBHEBIE VcTHBI
MaTepuayoB  (MpE3CHTAlMW, KHUTH, CTaTbu) ©
METOJIbI CEKBEHHUPOBAHHUS N 3-4 Hen. 6 ompoc - «-
PEKOMEHIyeMOW  JIMTEpaTyphl,  IMOATOTOBKA K .
reHoma. [TucemeHHbIN
MPAaKTUIECKOMY 3aHSATHIO, YCTHOMY W THCEMEHHOMY
OTIpoCy. Ompoc
N3yuenne JICKLIMIOHHOTO maTtepuaia c -« -
! v 1 P Konnoxsuym «
Pasned 3. Ananus HCIIOJIb30BAHHEM KOHCIIEKTOB, IJEKTPOHHBIX V CTHBIIH
JaHHBIX [TOJIHOTEHOMHOIO | MaTepUalioB  (TIPE3CHTAIlMM, KHUTH, CTaTbH) H 5-6 1e 6 olIbOC
CEKBEHHPOBAHMUS. PEKOMEHIyeMOW  JIMTEpPaTyphl,  IMOATOTOBKA K A P .
B IIuceMeHHBIN
HOMH(OPMATHKA. MPAKTUYCCKOMY 3aHATHIO, YCTHOMY U HHCEMCHHOMY
onpoc
OTIpOCYy.
7 N3yuenue JIEKIIMOHHOTO Marepuaa c KommokBuym |- « -
Pasnen 4. OcHoBHble | HCTIOJIb30BAHUEM KOHCIIEKTOB, IJEKTPOHHBIX VY CTHBII
HAIPABIICHHS MaTepranoB (IPE3CHTALMHM, KHHUTH, CTAaThbH) U 7.8 6 orpoc
o -8 HE. .
NPUMEHECHHUS TaHHBIX 0 | PCKOMECHIYEMON  JIMTEPATypel,  IIOATOTOBKa K A [TucrmeHHbIN
HOJIHBIX T€HOMAX. MPAKTUYECCKOMY 3aHSATHIO, YCTHOMY W MHCbMEHHOMY orpoc
OTpocy. Jloka
7 N3yuenue JIEKIIMOHHOIO MaTepuaia c -« -
Pa3zpen 5. [IpumeHenue Y p KOILIOKBHYM
TFEHOMHEIX U HCIIOJIb30BaHUEM KOHCIIEKTOB, AJIEKTPOHHBIX v 5
CTHBIN
IOCIEeHOMHBIX MarepuaiioB  (MIpe3eHTAli, KHWTH, CTaThM) © 9-10 6
TEXHOJIOTUI CEJIbCKOM | PCKOMEHIyeMOH  JIMTepaTyphbl,  IMOArOTOBKA K -1V HCIL. I ompoc .
XO3AMCTBE U MPAaKTUYECCKOMY 3aHSATHIO, YCTHOMY W MHCbMEHHOMY MCEMEHHbIN
GUOTEXHOJIOT U, orpocy. onpoc
7 Nzydenune JICKITAOHHOTO MaTepuaa c -« -
Pa3zpeun 6. [eHOMHBIE U o p Konnoxsuym
HCIIOJB30BAHHEM KOHCIIEKTOB, SIIEKTPOHHBIX .
MOCTT€HOMHBIE YcTHBIN
MaTepuasioB  (MpE3EHTAIMH, KHUTU, CTaTbd) W
TEXHOJIOTUH B KOJIOTHH, N 11-12 nen. 6 orpoc
PEKOMEHIyeMOW  JIMTEpaTyphl,  TMOATOTOBKA K .
UCTOPUH TAKCOHOB U [IncrMeHHBIN
KPUMHHATHCTHEE. MPAKTUYCCKOMY 3aHSATHIO, YCTHOMY W IHCbMEHHOMY ompoe

OIpocy.




CamocrosiTenpHas paboTa 00yJaronuxcs

Y4eOH0-METOIUIECKOE

Hazpanue pazgena, OrneHovHOE obecrieueHHe
Cemectp . Cpoku TpynoeMKocTb o
TEMBI Bunx camocTosTenbHOM paboTHI CPEACTBO CaMOCTOSITEIIbHOM
BBITIOJTHEHUS (uac.)
paboTHI
7 Pasnen 7. epexon k| V3ydeHue JICKITMOHHOTO MaTepuana c KommoxBruym
NepCOHM(HUIIPOBaHHOI | HCIIOTIB30BaHUEM KOHCIIEKTOB, JIIEKTPOHHBIX VY CTHBIHI
MEJIUIIMHE Ha OCHOBE MaTepuaioB (npe3eHTaum/I, KHUI'H, CTaTI:I/I) u 13 14 6 ompoc
JaHHBIX O TCHOME PEKOMEHIYEMON  JIMTepaTyphbl,  IOArOTOBKA K -14 HEXL. [TxchMeHHEIH T«
TaIHeHTa. MPAKTHYECKOMY 3aHSATHIO, YCTHOMY U MHUCbMEHHOMY ompoc
OIIpOCy. Jloknaz
7 Wzyuenue JICKITHOHHOTO MaTepuaa c
Pa3znen 8. ['eHoMmHBIe Y p Konnoxsuym
HCII0JIb30BaHHUEM KOHCIIEKTOB, DIIEKTPOHHBIX N
TEXHOJIOTHH B YcTHbBIN
MaTepuaioB  (NIpPEe3CHTAIllUM, KHUTH, CTaTbUu) W
COXPaHEHUH U N 15-16 nen. 6 orpoc -«-
PEKOMEHIYEMON  JIUTepatypsl,  IHOATOTOBKA K .
BOCCTAHOBJIEHUH IIncemeHHbIN
MIPAKTHYECKOM HATH THOMY Y IHCHEMEHHOM
OuopasHooOpasusl. pa CCKoMY 34 fo, ycTHOMY CEMCHHOMY
ompoc
OIpocCy.
Wzyuenue JICKITHOHHOTO MaTepuana c
Pa3znen 9. Dtuueckue Y P Komokeuym
TpoGIEMBI HCIIOJIB30BAHHEM KOHCIIEKTOB, DIIEKTPOHHBIX v .
CTHBIH
HCIIONb30BaHUS MaTepuaioB  (NIpPEe3CHTAIlMM, KHUTH, CTaTbUu) W
M 17-18 nmen. 5 oTpoc -« -
T€HOMHBIX U PEKOMEHAYEMOU  JIMTEPATYPHI, IIOATOTOBKAa K N .
MTOCTT€HOMHBIX [IPAKTUYECKOMY 3aHSATUIO0, YCTHOMY U IHCBMEHHOMY HCHbMCHHBI
TEXHOJIOTHil. ompocy. Onpoc

OO61muii 00beM caMOCTOATENBbHOM paboThl O JUCIHHUIUIMHE (Yac) — 51

N3 HUX 00beM CaMOCTOSTENIbHON PabOTHI C UCIIOJIb30BAaHUEM 3JIEKTPOHHOTO 00Y4EHUS U
JMCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOrUH (yac) — 11




4.3. Cooepoicanue yueonozo mamepuana

Pasznea 1. BBenenue. Ilonsitue o renome. UcTopusi reHOMHKH.

Tema 1.1. Onpenenenne resoma. PazmMep U CTpykTypa réHOMOB pPa3jiMYHbIX OpraHU3MOB.
['eHOMBI B yKapHOT, TPOKAPHUOT U BUPYCOB. [[OHATHS MAaHTE€HOM U METAareHOM.

Tema 1.2. Uctopus usydenus: reHoMoB. [Ipeanoceuiku Kk pacmudpoBKe reHoMa 4eJI0BeKa.
MeTtononorus pacuupoBKU TeHOMOB. VI3BECTHBIE T€HOMBI M MX 3HAYCHHE JUIS HAYKH.

Tema 1.3. IloHATHE O NOCT€HOMHBIX TEXHOJOTUsX. VcCronb3oBaHWE HAKOIJIEHHBIX
IPEJCTaBICHU O TEeHOMax pa3jMYHbIX OpraHu3Max B MEIUIUHE, CEIbCKOM XO35HCTBE,
FeHETUYECKON MH)KEHEPUU U OMOTEXHOJIOTHH.

Tema 1.4. TexHonormu Ha OCHOBE HHGPOPMAIMKM O TEHOME 4YEJIOBEKa, pPACTCHHM,
JKUBOTHBIX, OAKTEPHUI U BUPYCOB.

Pa3nen 2. OcHOBHBIE MeTO/IbI CEKBEHMPOBAHUSA IreHOMA.

Tema 2.1. Knaccuueckoe cexBenupoBanue JIHK mo Coanrenpy. OOmme npeacraBieHUs.
[lepBeiit renoM. CexkBennpoBanue JIHK no Canrepy kak 3070TOM cTaHIapT.

Tema 2.2. Cranpmaptel monHoreHoMmHoro ceksenupoBanus Illumina/Solexa, lon Torrent,
BGI, Nanopore.

Tema 2.3. CekBeHHpPOBAHUE MMYTEM CHUHTE3a LICTIH.

Tema 2.4. NloHHOE TIOTYITPOBOTHUKOBOE CEKBEHUPOBAHUE.

Tema 2.5. CexkBenupoBanue Ha ocHoBe HaHomapukoB JJHK.

Tema 2.6. HanonopoBoe ceKBeHUPOBAHHE.

Pa3zngen 3. AHaan3 JaHHBIX MOJHOT€HOMHOI0 ceKBeHnpoBaHusi. buonndopmaruka.

Tema 4.1. «Pyunast» c6opKka MaJIbIX TEHOMOB.

Tema  4.2. [TonyaBTOMaTyeckass  cOOpka  T'€HOMOB C  HCIOJb30BAHHEM
CHeLHUaTU3UPOBAHHOTO IPOIPAMMHOT0 00ecIeueHusl.

Tema 4.3. COopka u aHHOTanus OONBIIUX TE€HOMOB. OCHOBHBIE MPUHIUIBI, TOIXOMIbI,
po0JIEMbI U OTPaHUYEHUS.

Paznen 4. OcHoBHBbIE HANIPaBJIEHUsI MPUMEHEHHs] JAHHBIX 0 MOJHbIX TeHOMAaX.

Tema 4.1. Texuonoruss Ha ocHoBe JIHK-mukpouunos (Microarray). IlepcriekTuBbl u
OTPaHUYEHUS TEXHOJIOTUH.

Tema 4.2. IleneBoe cexBenupoBanue (target sequencing). OO6macTi NpHUMEHCHUS,
NEePCHEKTUBBI M OTPaHUYEHUS.

Tema 4.3. Anamu3z mnomumopdusma Hykieotuaa (SNP). OOGmactu npumeHeHus,
NEPCIEKTHBBI M OTPAHUYCHUSI.

Tema 4.4. CexBeHHpOBaHHE T'€HOMOB OTHCNIBHBIX KiIeTok u opranemt (Single cell
sequencing). O6aacTu TpUMEHEHHS, TIEPCIIEKTUBBI U OTPAHUYCHUS.

Paszgea 5. IllppuMeHeHre reHOMHBIX U TOCTEHOMHBIX TEXHOJIOTHI CeJIbCKOM X03iiCTBe
M OHMOTEXHOJIOT UM

Tema 5.1. Ouenka cocTosHUS TE€HO(OHAOB PECYPCHBIX M PEIKUX BUIOB PACTEHUH W
JKHBOTHBIX.

Tewma 5.2. CTpykTypHO-(YHKIIMOHATBHBIN aHAIN3 TEHOMOB PAaCTCHUH M )KHBOTHBIX.



Tema 5.3. ['eHeTnueckas macmnopTy3alvs XO34MCTBEHHO UEHHBIX MOPOJ >KMUBOTHBIX M
pacTeHuil. [ eHoTUIIpOBaHUE COPTOB U MTOPOLL.

Tema 5.4. BrlsiBiICHHE TEHETHUECKUX JCTEPMHHAHT (HOPMHUPOBAHUS MPAKTUYCCKH
3HaYMMBIX TpH3HAKOB pacteHuil. Paspaborka JIHK-mapkepoB XO3sIiCTBEHHO ILIEHHBIX
npu3HakoB. Mynbsrunnexcuas [IL[P.

Tema 5.5. PemakTtupoBaHve T€HOMOB PacT€HHM M KUBOTHBIX. Co3gaHUE TPAHCTEHHBIX
pacTeHUM U )KUBOTHBIX.

Tema 5.6. AHanu3 TIeHOMOB C LEIbIO BBISIBICHUS HOBBIX TI'€HOB, KOJHUPYIOIIUX
Ouonoruuecku akTuBHbIE BemlecTBa. Co3JaHME HOBBIX MPOIYLIEHTOB MJsi MPOMBILIUIEHHOTO
MIPOU3BOJICTBA JICKAPCTBEHHBIX CPEACTB U APYTUX MPOMBIIUICHHO LIEHHBIX COCIUHEHUH.

Pa3nen 6. 'eHoOMHBIE U MOCTT€HOMHBIE TEXHOJIOTHU B IKOJOTMH, ICTOPUU TAKCOHOB U
KPUMHHAJHUCTHKE.

Tema 6.1. OnieHKa reHeTHYeCKOro pa3Ho00pa3us ONOJIOTUYECKUX CUCTEM.

Tema 6.2. Ucnonb3oBaHWe TEHOMHBIX JTAHHBIX JUISI M3YYEHUsS IBOJIIOIUU BUIOB. AHAIN3
SBOJIIOLIUU OTACIIBHBIX TEHOB U IIPU3HAKOB.

Tema 6.3. ['eHOMHBIC M TIOCTTEHOMHBIC TEXHOJOTHH B KPUMHHAIUCTUKE. | eHeTHUecKas
MAcCHOPTHU3aIUs YeJIOBEUECKOM MOMyISIUY.

Pasznea 7. Ilepexon k nepcOHU(PUIIUPOBAHHON MeIUIITHE HA OCHOBE IAHHBIX 0 FeHOMe
nanueHTa

Tema 7.1. BrissBneHHE TPEAPACIIONOKEHHOCTEH K Pa3IMYHBIM 3a00JEBaHUSM HAa OCHOBE
aHaJIM3a reHoMa U TpaHckpunToMa. HacnencrBeHHble 3a00€BaHUS U T€HHAs TEpausl.

Tema 7.2. Ananu3 tpanckpunroma Ha JJHK-yunax. Iloctpoenue reHeTH4IeCKOro mnacrnopra
naurenTa. Co31aHue TUarHOCTUYECKUX TECT-CUCTEM.

Tema 7.3. I'eHeTnueckuii aHaIW3 MHKpOOHMOMa uejaoBeka. Moaudukamus MUKpoOHoMa
YeJI0BEeKa.

Tema 7.4. PenakTupoBaHuE r€éHOMA YEJIOBEKA.

Tema 7.5. Otudeckue npodaemMbl NEPCOHUPUITUPOBAHHON METUIMHBI.

Paznen 8. [I'eHoMHBIe TeXHOJOTMM B COXPAaHEHHHM M  BOCCTAHOBJIEHUH
ouopa3zHooOpa3us.

Tema 8.1. BoccraHoBieHHE YHCIEHHOCTHM BBIMHMpAIOIIUX BUAOB. «l eHeTHYeCcKHit
MEHEKMEHT) O YJISAIHH.

Tema 8.2. CunreTnueckast Ouosiorus. YydiieHue CBOHCTB OpraHU3MOB. 3alUTa BUIOB OT
BbIMUpaHUs. PelieHre sKoJoruueckux npoodsiem.

Tema 8.3 Boccranoienne BbIMepmmx BuI0B. Cenekumsa. OOpaTHOe CKpelIMBaHHE.
Knonunpoanue.

Tema 8.4 [IpuMeHeHe TCHOMHBIX TEXHOJIOTHI B 00ph0€ ¢ MHBA3UBHBIMU BHIaMHU.

Pazgen 9. DTuyeckue mnpodJeMbl HCNOIb30BAHUSI TEHOMHBIX M MOCTIeHOMHBIX
TEXHOJI0T Uil

Tema 9.1. DTudeckue npodIeMbl YIpaBiIeHHUsS T€HETHYECKUM Pa3HOOOpazueM MOmysiiui
¥ BOCCTAHOBJIEHUS BBIMEPIINX BH/IOB.

Tema 9.2. DTuyeckue npobIeMbl MPOBEPKH IMOPHOHOB Ha HACIE/ICTBEHHbIE 3a00JIeBaHUs
U TIPE/IPACIIONIOKEHHOCTH K CITOPTY, TBOPUYECTBY, HayKe U JIp.
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Tema 9.3 DTuueckue mpooOIeMbl PeIaKTUPOBAHKS TEHOMA.

Tema 9.4 DTuyeckue mpoOIEeMbI CO3aHNsI HOBOTO FT€HOMA M HOBOT'O BHJIa HAa €r0 OCHOBE.

Tema 9.5. [Ipyrue stuueckue npoOJIEMbl, CBSI3aHHBIE C NPUMEHEHUEM TIE€HOMHBIX MU

MMOCTTEHOMHBIX T€XHOJIOTHI.

4.3.1 Ilepeuenv cemunapckux, npaKmudeckKux 3aHAMUI U 1a00pamopHsvix paoom

Ne | Ne pasnmena v TeMbl Hanmenosanue TpyaoemkocTh Ouenounnie | Mopmupyembie
/" CEMHUHAPOB, (uac.) cpencTsa KOMIIeTCeHIM U
NPAKTHYECKUX Bceero | U3 Hux (MHIHKATOPBI)
J1a00paTOPHBIX PadoT | 4yacoB | mMpakTH4e
cKast
MOATOTOB
Ka
1 2 3 4 5 6 7
1
Paspmen 1. Beenenue. Kom1okBuyMm
IMoustre O TeHOME. | [[oHaTHE © T'eHOME M R ——— NK-2
HWcTOpusi TEHOMUKH. | [oCTreHOMHBIM 4 ompoc Zﬂg nK2.1
Tembr: NeNe 1.1 — | TEXHOJTOTHAX. Y eTHbiii I/IgK gﬁ zz
14. orpoc
2
Pasnen 2. OcHOBHBIE
METOIBI KOJ‘IJ‘IOKBPIy1V£ [K-2
CEKBEHUPOBAHUS Merozer TlucpmenHbiii MK nrc21
FeHOMA. CEKBEHUPOBAHUS 4 OIpoc HIK e 2'2
reHoMa. Y cTHBII :
Temb: NeNe 2.1 — orpoc MK 2
2.6.
3
Pazgen 3. Ananmus
AQHHBIX Broun(popManuoHHbIi EOHHOKBHny MK-2
ITOJJHOI€HOMHOTO AHATI3 HCBEMCHHBIN K k21
CCKBCHUPOBAHUA. MOJTHOT€HOMHBIX 4 orpoc. HJIK k2.2
Bronnpopmaruxa. AHHBIX. YerHblit HJIK 123
orpoc
Tembr: NeNe 3.1 —3.3.
4 Komnoxsuym
Pasnen 4. OcHOBHEIC [THChMEHHBIA
HAarnpaBJIeHUSA Texnonoruw, orpoc IK-2
OPUMCHCHHS JAHHBIX | (orono o Ha 4 VerHbli MK nr2a
O TOJIHBIX FEHOMAX. HIOJIHOT€HOMHBIX ornpoc MK nixc2.2
Tempr: NeNe 4.1 _ | AQHHBIX. YcTHbIN HJIK k23
44 JIOKIIaJ1 WA
pedepat
5
Paznen 5.
[Ipumenenue
TCHOMHBIX 1 | TeHOMHEIE u Komnoksuym K-
TIOCrCHOMHBIX HOCTT€HOMHBIE IMuchMeHHbIi K
TexHomornn TEXHOJIOTHH B 4 ompoc Hﬂ K fiK2.1
CCIBCKOM  XO3AUCTBE | coppecxoM XO3SHCTBE U VCTHbIH VIK 22
¥ GHOTEXHOIOTHH. OUOTEXHOJIOTHH. ompoc HJIK nic2:s
Tempr: NeNe 5.1 —
5.6.
6 I'enHoMHBIE u KomnokBuym K-2
Paznen 6. 'eHOMHBIE | 1ocTreHOMHEIE 4 TTuceMeHHBIH HJIK rxc21
Hu IIOCTT€HOMHBIE | TeXHOIOTHH B onpoc UK nr22
TEXHOJIOTUH B | skonoruu, VerHbli HJIK rxc23
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9KOJIOTHH, WCTOPUU | KPUMHUHAIUCTHUKE u ormpoc
TaKCOHOB ¥ | DBOJIOIMH TaKCOHOB.
KPUMHHAIHACTHKE.
Temsr: NeNe 6.1 —
6.3.
! K
Paznen 7. Ilepexon OJITOKBUYM
IIucemeHnHbIiI
MEPCOHNPUIHMPOBA | [TepcomnduumpoBatHa
HOH MemummMHe HA | g o ompoc NK-2
TIIIMHA Ha OCHOBE .
OCHOBE JIAHHBIX O | LoHoMHBIX " VeTHbi MK fxc21
ompoc HJIK k22
TCHOME MAIMEHTA. OCTIEHOMHBIX -~ :
o Y cTHBIM HJIK k23
Tempr: NeNe 7.1 — TCXHOJIOTUH. JOKJIaT WIN
7.5. pedepar
8
Paznen 8. I'enHomHbIE KoMIoKBHYM
TEXHOJIOTUH B TTHcEMeHHbII
COXpaHEeHUU u MK-2
I'eHOMHBIE TEXHOJIOTUHT OIpoc WK
BOCCTAaHOBJIEHHUH 4 y o K k2.1
B COXpPaHCHUU u CTHBIH IR
6uopazHO0Opa3usl. 1K nkc2.2
BOCCTaHOBJICHUU onpoc HJIK 123
Tembr: NeNe 8.1 — | 6ropasHooOpasus. Yernbiit '
8.4 JIOKITaJ1
9
Pasnen 9. Dtuueckue
pOoOIeMBI Konnoxsuym
HCIOTb30BAHMUS OTHueckue MpoOIeMbI ITuceMeHHBIM IK-2
HCIIOIb30BaHUS ompoc
O ! T€HOMHBIX u 4 yCTp}IbIﬁ AJIK ez,
HOCTFeHOME{HX MOCTTCHOMHBIX o1mpoc HIK 22
TEXHOJIOTUI H . UK k23
TEXHOJIOTUI YcTHBIN
TeMmpsr: N9N9 91 — IOKJIa
9.5.
4.3.2. Ilepeuenv mem (80nPOCOB), GLIHOCUMBIX HA CAMOCHOAMENbHOE U3YUEHUE
cmyoenmamu 6 pamkax camocmosamenvrnoil pabomut (CPC)
Ne Tema 3ananue ®opmupyemasi HIAK
n/n KOMIIETEeH NS
1. Onpenencure TeHOMA.
Pazme
P H  CIPyKTypa HJIK 21
TEHOMOB pazmuyHbIX | O3HAKOMHTBCS c MaTepHalioM,
] HIK k22
OpraHU3MOB. I['eHOMEBI | TOATOTOBHUTECSA K ompocy;, pabora Hap I1K-2 K
JyKapHoOT, NPOKAPUOT H | pedepaToM H/WiIH JOKIAIOM. K23
BUPYCOB. ITonsTus
MAHTCHOM M METar¢HOM.
2. [ToHsATHE O MOCT€HOMHBIX
TEXHOJIOTHSIX.
Ucnons3zoBanue
HAKOIIJICHHBIX HJIK k21
o O3HaKOMHTHCS c MaTepHajIoM,
HpeICTaBIeHHl 0 TeHOMaxX UK k22
MOATOTOBUTLECS K ONpOCy; pabora Haj [1K-2
PasIMYHBIX OPTraHW3Max B HJIK k23
pedepaToM u JOKIAIOM.
MeIAITHE, CEIILCKOM
XO3SIUCTBE, TE€HETUYECKOH
WH)XECHEPUU u
OMOTEXHOJIOTHH.
CeksenupoBanue JJHK no | O3nakoMuThCs c MaTepHaIoM, HJIK k21
3. CoHrepy Kak  30JI0TOW | MOJATOTOBUTBCS K OMpOCY; paboTa Han T1IK-2 UK k22
CTaH/apT. pedeparom n/mnm qoKIagOM. UK 11x23
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4 |c
TaHAPTHI
Jap HJIK nk 21
MOJHOT€HOMHOTO O3HAKOMHUTHCS c MaTepHUalioM, K
1K 2.2
CCKBCHHPOBAHUS MOJITOTOBUTBECS K OMpOCy; paboTa Han I1K-2 MK
Illumina/Solexa, lon | pedepaToM W/wmu TOKIAAOM. 1IK'2.3
Torrent, BGI, Nanopore.
5 AHanusz JTAaHHBIX UK nxc21
O3HAKOMUTECS C MaTepHaJioM,
TIOJTHOTEHOMHOTO HIK nr22
MOJTOTOBUTBECA K Ompocy; paboTa Han [1K-2
CEKBEHHUPOBAHU. UK k23
pedepaToM H/WiIH JOKIAIOM. :
Bronnpopmaruka.
6 TexHonmorus Ha OCHOBE
JAHK-Mukpouunos
(Microarray).
IlepcniexTuBbI u UK k21
OTPAHUYCHUS TECXHOJIOTHUH. OsHakomHUTECS ¢ MaTepHaloM, WK nr22
MOJTOTOBUTBECA K Ompocy; paboTa Han [1K-2
IleneBoe cexkBeHUpOBaHUE UK k23
. pedepaToM H/WiIH JOKIAIOM. '
(target sequencing).
Ob6nactu MIPUMEHEHHUS,
MEePCIEKTHBEI u
OTpaHUYCHHUSI.
7 Anamu3z  momuMmopdumMa
HYKJICOTH/Ia (SNP).
Ob6nactu MIPUMEHEHHUS,
MEPCICKTHBBI "
OrpaHHUYEHUs. o UK nx21
CeKBEHUPOBAHHE TEHOMOB 3HAKOMHTBCS c MaTepHaoM, MK 12
MOATOTOBUTBCS K Ompocy; pabota Han [IK-2
OTHENBHBIX  KIETOK WU UK nk23
) pedepaToM u/mwiH JOKIAIOM. :
opranern  (Single  cell
sequencing). Ob6nactu
MPUMEHEHUS,
MEePCIEKTHBEI u
OTpaHUYCHHUSL.
8 [IpuMeHeHHE TEHOMHBIX H HJIK k21
. | O3HaKOMHTBCS c MaTepHaJoM,
MOCT€HOMHBIX TEXHOJIOTHI HJIK k22
N MOJATOTOBUTBCS K OMpOCy; pabora Han [IK-2
CEIIbCKOM  XO3SIIICTBE H UK nk23
pedepaToM H/WwiH JOKIAIOM. :
OMOTEXHOJIOTHH.
9 PenakTupoBaHuEe TI'eHOMOB HJIK 1k 21
o O3HAKOMHTBCS c MaTepuaoM,
pacTeHuil M KHUBOTHBIX. HJIK k22
MOJTOTOBUTBCA K OMpocy; paboTa Han I1K-2
Co3aHue  TpaHCreHHBIX UK nk23
. pedeparom n/mim noKIaIOM. :
pacTeHuil U KUBOTHBIX.
10 I'enomHbIE u ATK 21
MOCTI€HOMHbBIE O3HAKOMHUTHCS c MaTepHaoM, WK 2'2
1K 2.
TEXHOJIOTHH B OKOJIOTHH, | MOATOTOBHUTHCS K OIpPOCYy; paboTa Haj [IK-2 WK
VCTOPHM  TAKCOHOB M | ped)epaToM H JJOKIATOM. liK23
KPUMHUHAIACTHKE.
11 | g
epexo K
pexon 3 WK k21
MepCOHN(UITMPOBAHHON O3HaKOMHTHCS c MaTepHuaIoM, MK 22
K 2.
MEIWIIMHE Ha  OCHOBE | MOATOTOBHTHCA K OINMPOCY; paboTa Haj [1K-2 WK
JTAaHHBIX 0 TeHOME | pedepaToM H/WIH JOKIaJIOM. liK23
MaIMCHTA.
12 | PemaktupoBaHme TeHOMa e
1K 2.1
YeITOBEKa. OTHYECKHE | O3HAKOMHUTBCS c MaTepHaIoM, MK 12
K 2.
poOJIeMbI MOATOTOBUTBCSL K OIpocy; pabora Han [1K-2 WK
K 2.3

MepCOHN(UITMPOBAHHON
MEIUITHEL.

pedeparoM W/Min JOKIAI0M.
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13 | I'enommuble TexHoOMOTMH B HJIK k21
O3HAaKOMHUTECS C MaTepHaIoM,
COXpaHEHHUH " UK k22
MOATOTOBUTECSL K ONpOCy; pabora Haj [IK-2
BOCCTaHOBJICHUU HIK nr2s
pedeparom u/niu qOKIAIOM. :
6uopazHooOpasusl.
14 | Sruueckue mpoOIEMBI HJIK k21
O3HaKOMHTECS c MaTepuaoM,
UCIIOJIb30BaHUSI TCHOMHBIX HJIK k22
MOJTOTOBUTBCS K OMpOCy; pabora Han IIK-2
U IIOCTT€HOMHBIX HJIK k23
N pedeparom u/niu qOKIAI0M. :
TEXHOJIOTH

4.4. Memoouueckue ykazanusa no op2aHu3ayuu CamocmoamenbHoil padoomst CmyoeHmoes

CaMocTosiTenbHast paboTa CTYy/IEHTOB SIBJISIETCSI COCTAaBHOM 4acThi0 y4eOHOro Impoliecca u
IIpeCIeAyeT CAEAYIOLUE IEeIH:

* COBEpIICHCTBOBAHHE HABBIKOB CaMO0OOpa30BaTeIbHONW pabOThl KaK OCHOBHOTO MYTH
MOBBIIIICHUS YPOBHS 00pa30BaHUS;

* yruyOJieHue U pacllupeHne 3HaHHU 10 MpeaMETY.

Jlist opraHu3aniy caMocToSITeNbHON paboThl o qucuuIuinHe «MosekyssipHas Ouosiorus
KJIETKW» UCIIOJIb3YIOTCA CeNyIoHIe (POpMBbI CaMOCTOSITENIbHON Y4eOHOM pabOThI:

* M3y4YEeHUE MaTepuaia, U3JI0KEHHOIO B JEKIIHSIX;

* M3y4YECHHUE M aHAJIN3 PEKOMEH/I0BaHHOH JIUTEepaTyphl;

*  CaMOCTOSTEIIHLHBIN IMOUCK, H3Y4YCHUC MW aHallu3 JIMTCPATypbl IO AJUCHUIIIIMHC, HE
yKa3aHHbBIN B CIIUCKE PEKOMEHI0BAaHHOM JINTEPATYPBhI;

* CaMOCTOSITENbHOE M3Yy4EHHE Y4eOHOro MaTepHuaia, NPEeIyCMOTPEHHOro pabouei
IPOTPaMMOii, HO HE U3JI0’)KEHHOT'O B JICKIUX;

.

ITonroToBka K HPAaKTUYECKOMY 3aHATUIO COCTOMT B TEOPETUYECKOM MOATOTOBKE U
BBINIOJTHEHUH NTPAKTUYECKUX 3aJJaHUH (pellieHne 3aa4, OTBEThl Ha BOIPOCHI U T.1.):

* IOATOTOBKA K OIIPOCY;

¢ IHOAr0TOBKA K KOJUIOKBUYMY,

* TOATOTOBKA pedeparos;

¢ IOArO0TOBKA YCTHBIX JOKJIAA0B;

* TOATOTOBKA K TECTUPOBAHUIO (TIPU HATTMYUH).

Pexomenoayuu no noocomoske peghepama

o Pegpepam — bopma NMUCBMEHHOM PabOTHI, KOTOPYIO PEKOMEHAYETCS MPUMEHSThH
IpU OCBOGHUM BapHATUBHBIX (MPO(UIBHBIX) JAUCHUIUIMH MPOPECCHOHATBHOIO IHKIIA.
[TpencraBisier coOOM KpaTKoe H3JI0KEHHWE COJCp)KaHUS Hay4YHBIX TPYJOB, JUTEPATyphl IO
OIIPEICIEHHON TEME.

J 3amaya MOAroTOBKU pedepaTa — 3aKpeNUTh 3HAHMSI, MTOJYUYEHHbIE MPU U3YYEHUU
TEOPETUYECKOI0 Kypca, U IMOJYYUTh HABBIKM CaMOCTOSITEILHOTO H3YyYEHHs] MEXyHapOIHBIX
HMCTOYHUKOB COBPEMEHHOM JIUTEpaTyphbl HAa aHIVIMKWCKOM s3bike. PedepaT mpencrasisier coboit
KpaTKMii ~ aHAJIUTHYECKUH  0030p MHMHUMYM  OJHOIO  HCCIEJOBaHUS B  00jacTu
AKCIEPUMEHTAJIbHONW OMOJIOTHUHN KIIETKU C MPUMEHEHHEM MOJIEKYISPHO-OMOIOTHYECKUX METO/I0B
ananu3a. MccnenoBanue, BbiOpaHHOe A7 0030pa, JODKHO OBITH OMYOJMKOBAaHO HA aHTIIHICKOM
A3bIKE B PELEH3UPYEMbIX MEXKIYHAPOJHBIX H3JaHHUSIX HEe paHee, uyeM 3a nocienHue 10 jer.
CTyneHT caMOCTOSTENIbHO BBIOUMpaeT TeMy pedepaTra U MPOU3BOIAUT MOUCK CTAThH, IO KOTOPOH
Oyner nenarb aHAIUTUYECKUH 0030p, C HCIOIb30BAaHUEM JOCTYMHBIX 0a3 JaHHBIX HAY4YHOM
JUTEpaTypel W TOUCKOBBIX cucteM. CraThst M Tema pedepara IODKHA OBITH 0100peHa
npenojaBaTesneM AUCUUIUIMHBL [Ipu monaroroBke pedepara CTYAEHT IOMOJHUTEIBHO MOMKET
UCITOJIb30BaTh y4eOHYI0, CIELUUAIBbHYI0O M CIPAaBOYHYIO JIUTEpaTypy, HaydHble CTaTbH B
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POCCHUCKMX U MEXKIYHapOJHBIX W3MaHUAX. Pedepar mnpeacraBiseTcs CTYICHTOM Ha
JJIEKTPOHHOM HOCUTENE U JOJDKEH COJIep)KaTh CIIEAYIOIIME paslenbl: TUTYJIbHBIM JIHCT,
coJiep’KaHue, BBEJCHUE, OCHOBHASI YaCTh, 3aKJIIOUEHHUE, CIIMUCOK MCII0JIb30BaHHOM uTeparypsl. B
OCHOBHOIl 4acTu NPUBOAUTCS 0030p HCHOJB30BAaHHBIX B OMYOJIMKOBAHHOM HCCJIEIOBAHUU
METO/0B U pe3ynbTaToB. O0BseM pedepata nomkeH coctaBiuiarh 10 - 15 crpanun, Ho He Gonee 20
CTpaHMI] MAIIMHOMIMCHOTO TeKcTa ¢popmara A4, mpudrom Times New Roman kernem 14 uepes
1.5 wuntepBama. OdopmieHue pedepara TPOU3BOIUTCS COTJIACHO PEKOMEHIAIUSAM y4eOHO-
METOJMYECKOM KOMUCCUU OMoJIoro-mouBeHHOTO dakyinbTeTa @I'BOY BO «UT'Y» mist KypcoBbIX
U BBINYCKHBIX KBaTU(UKANUOHHBIX pador. Takke pgomyckaercs odopmiieHue pedepara B
cootBerctBuu ¢ ['OCT 7.32—2017, ycranaBimuBaromuM oOme TpeOOBaHUsSI K CTPYKType M
npaBuiIaM opOpPMIICHHUS OTYETOB O HAYYHO-HUCCIIEOBATEIBCKUX paboTax.
[ ]
Pexomenoayuu no noocomoske ycmnoz2o 00kiaoa

J 3amuTa pedepara mpousBoguTcs B ¢dopMe H0KiIaaa (YCTHOTO BBICTYIUICHHS)
CTyJCHTa Ha MPAKTUYECKOM 3aHATUU Nepe] ayauTopuel, BKIoYaroniei B ce0s CTYIEHTOB U
MpenoaaBaresis AUCIUIUIMHBL. JIOKJIam TOKEH COMPOBOXKIATHCS HATJISAIHBIM MPEICTaBICHUEM
KpaTKOTO cojiepkanusi pedepara B BHAE MPE3CHTAIMU, BBIMOIHEHHON C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MporpamM. PexomeHayeTcs s TOJITOTOBKH IPE3CHTAlMH HCIOJIb30BaTh
nporpammy Microsoft PowerPoint. 3agaueii nmoxmana B BHI€ YCTHOTO BBICTYIJICHUS SIBISIETCS
MOJIYYCHUS! TIEPBUYHBIX HABBIKOB HAYYHO-HUCCIIEIOBATEIBCKON pPaOOThl, YMEHUN KpaTKO U
HATJISHO TPEACTaBIATh PE3yabTaThl HCCIENOBaHMs, (OPMHUPOBAHHME HABBIKOB M YMEHUN
BelleHUd HaydyHOM nauckyccuu. OIleHKa [OKJIaZa OCYIIECTBISETCS B COOTBETCTBHE CO
CIEYIOIIUMU KPUTEPUSIMHU: YETKOCTh M3JI0KEHUSI OCHOBHBIX 3JIEMEHTOB pedepara; MOHUMaHUe
M3y4aeMoil MpoOJeMbl U METOJOJIOTHH HAyYHOTO HCCJIEAOBAHMS; YMEHHUE BBISBIATH CHIIbHBIC
CTOPOHBI ¥ HEIOCTATKU M3JIOKEHHBIX B CTaThe TEOPUN U HUCIIOJIb30BAHHBIX METOJI0JIOTHMYECKUX
MOAXO0/A0B; BIllaJicHue MPOoGEeCcCHOHATHLHON TEPMHUHOJIOTHEH; yMEHHE OTBEYaThb Ha BOIPOCHI
ayJIUTOPHUHU.

Kpumepuu oyenxu peghepama

N3noxeHHOe MOHMMaHUE pedepaTa KaK ILEJIOCTHOIO aBTOPCKOIO TEKCTa OMpeAaesser
KPUTEPHH €ro OLEHKU: HOBM3HA TEKCTA; CTETIEHb PACKPBITHS CYITHOCTH BOIPOCA; COOIIOICHUS
TpeGoBaHU# K 0()OPMIICHHIO.

Hoesusna mexcma: a) ymeHne paboTaTh C MCCIEIOBAHUSMH, KPUTHUECKOW JTUTEPATYpPOH,
CHCTEMaTU3UPOBATh U CTPYKTYpUPOBATh MaTepual; 0) CaMOCTOSATEIbHOCTh OLIEHOK U CYXKACHUH;
B) CTUJIEBOE €JUHCTBO TEKCTA.

Cmenenv packpvimus cywHocmu 6onpoca. a) COOTBETCTBHE IIaHa TeMe pedeparta; 0)
COOTBETCTBHUE COJIEPKaHHS TeME U IUIaHy pedepaTa; B) MOTHOTA U IITyOMHA 3HAHUN IO TEME; T)
000CHOBaHHOCTb CHOCOOOB M METOAOB PabOThl C MaTepuaoM; €) yMeHue o0o0uiaTh, 1enarh
BBIBOJIbI, COTIOCTABIIATh PA3JIMUHbBIE TOYKH 3PEHHS 10 OJHOMY BOTIPOCY (mpodiieme).

Cobniodenue mpebosanuii k oghopmaenuio. a) HACKOJIBKO BEpHO O(GOPMIIEHBI CCHIJIKM Ha
UCTIONIB3YEMYIO JIUTEpaTypy, CHHUCOK JIMTEpaTyphl; O) OIEHKa T'PaMOTHOCTH U KYJIBTYpPHI
u3gokeHus (B T.4. opdorpaduyeckoif, MyHKTYallUOHHOH, CTUJIMCTHYECKOH KYIbTYpHI),
BJIaJICHHE TEPMUHOJIOTHEN; B) coOoieHrne TpeOoBaHmi k 00bEMY pedepaTa.

* Onenka «omauunoy». Tema TONHOCTBIO PACKPbITA, IMPOAHATU3UPOBAHO COBPEMEHHOE
COCTOSTHUE BOIIPOCA, MaTepual H3JI0KEH JOTHMYHO, TMOCIeAoBaTelabHO, pedepar odopMieH B
COOTBETCTBUH C TEXHHUYECKUMHU TPEOOBAHUSIMU, PEBSIBIIEMBIMU K TAKOTO poja paboTam.

* Ouenka «xopowoy. Tema packpbiTa, NIPUBEACHO JOCTATOYHOE KOJIMYECTBO Marepuaa,
HO TIPH 3TOM MaTepHal B HEAOCTATOYHOW CTEMEeHU MPOAHAIM3UPOBAH aBTOPOM, opopMIIeHHE
pedepara COOTBETCTBYET TEXHUUYECKUM TPEOOBAHUSIM.
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* OueHka «ydosriemeopumenvHo». Tema pacKkpelTa TIOBEPXHOCTHO, MarTepual He
POaHATM3UPOBaH, B 0YOPMIICHUU HMEIOTCSI TEXHHUYECKHIE HETOCTATKH.

* OrmneHka «HeydosiemseopumenvbHoy - TeMa HE PaCKPbhITa, CKYIHBI 00BEM MPHUBEICHHBIX
MaTepHaloB.

Kpumepuu oyenxu ycmuozo ookniaoa

OneHKa yCTHOTO JOKJIa/1a OCYILECTBIISIETCS. B COOTBETCTBUE CO CIACAYIOIIMMU KPUTEPUSIMU:
YEeTKOCTh HM3JI0)KEHUSI OCHOBHBIX JJIEMEHTOB pedepaTa; NOHMMaHHE H3y4aeMoi NpoOjeMbl U
METO/O0JOTUHA HAYyYHOI'O HCCIIEIOBAHMS; YMEHUE BBISBIATH CUJIbHBIE CTOPOHBI M HEIOCTATKU
U3JIO)KEHHBIX B CTaTh€ TEOPUH M HCIOJB30BAHHBIX METOAOJIOTMYECKUX IMOJXOJOB; BIaJCHUE
npodeccuoHaNbHOM TEPMUHOJIOTHEH; YMEHUE OTBEYaTh Ha BOIPOCH! Ay TUTOPHUH.

* OueHka «omauuynoy. B 10OK1Iage NOJHOCTBIO PACKPBITA TEMa, MPOAHAIN3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOIIPOCA; CTYIEHT CBOOOJHO BIaJ€eT MAaTEpUAIOM, U3JIaraeT ero
JIOTMYHO, TIOCJIEJ0BATENIbHO, TAKOHUYHO, XOPOLIUM Hay4HbIM A3bIKOM. JlOKJIa/1 CONPOBOXKAAETCS
npe3eHTanuel, KOTopas COCTaBlI€HAa C CcoONoJeHHeM oO0mux TpeOoBaHuN OhOpMIICHuS,
COJICPKUT CCBUIKM Ha NpUBEACHHBIE (OTO, pUCYHKH, cxeMbl U T.1. Ilpu oOCyxaeHuu cTyneHt
JEMOHCTPUPYET MOHUMaHHE U3ydaeMOM IpOoOJIEMbl U METOJIOJIOTMM HAay4YHOT'O HMCCIEAO0BAHUSA,
BJaJIcHHE NPO(EeCCHOHANBHON TEPMHHOJIOTHEH M yMEHUE I'paMOTHO OTBEYaTh HA BOIPOCHI
ayJIUTOPUHU.

* Onenka «xopomo». Tema packpbiTa, NIPHUBENEHO [JOCTATOYHOE KOJUYECTBO
MaTepuaiga, HO IpU ITOM MaTepuan B HEJAOCTATOYHOW CTENEHHM NPOAHAIU3HPOBAH ABTOPOM.
Nmerotca HenoueTsl B 0OPMIIEHUM IPE3EHTALMM WM NPE3eHTaluss He B IOJIHOM CTeNneHu
COOTBETCTBYEeT 0OmuM TpeboBaHusiM. OTBEThl CTYJE€HTa Ha BONPOCHl HE SIBISIFOTCS
HCUEPIIBIBAIOIMMH U APTYMEHTHPOBAHHBIMU.

* OneHka «yJIOBJIETBOPUTENBHO». Tema packpblTa HE IOJHOCTbIO, MaTrepuanl He
POAHAJIU3UPOBAH, CTYJIEHT IOKa3blBa€T IOBEPXHOCTHbIE 3HaHMs. [Ipe3eHTanus yacTUYHO
COOTBETCTBYET YCTaHOBJEHHBIM TpeOoBaHusaM. [lpu oOcyxneHun mAokjiaga CTYAEHT JaeT
HENpaBUWIbHbIE WIN UCUEPIIBIBAIOIIUE OTBETHI.

¢ OneHka «HEyIOBJIETBOPUTENIbHOY». Tema He pacKpbiTa, MPUBEAECH CKYAHBIH 00BEM
MaTepHala; Mpe3eHTalusi OTCYTCTBYET MJIM HE COOTBETCTBYET TpeboBaHusAM. [Ipu obcyxaeHnn
JIOKJIaJia CTYIGHT HE J1ae€T OTBETHI WJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

4.5 IlIpumepnasa memamuxa Kypcoevix pabom (npoekmos)
KypcoBbie paboThl He IPETyCMOTPEHBI Y4EOHBIM IJIAHOM.

V. VYUEBHO-METOJUYECKOE 1 HTHOOPMAIIMOHHOE OBECIIEYEHUE
JUCUMUIIAHBI

a) mepeveHb JUTepPaTypsbl

1. Beenenue B OuonHpopMaTuky : nep. ¢ anri. / A. M. Jleck ; pen.: A. A. Muponos, B. K.
[Bsinaca. - M. : bunom. JIabopatopus 3nanuit, 2009. - 318 c. : wi., [2] BKI. 1. UB. UIL. ;
25 cm. - Iep. m3na. : Introduction to bioinformatics / Arthur M. Lesk. - Oxford, 2002. -
ISBN 978-5-94774-501-6 (9 7x3.).+

2. Credanos B.E. buonnhopmaruka [DnekTpoHHBIN pecypc] : yueOHuK s By30B / B. E.
Credanos, A. A. Tyny0, I'. P. MaBpomnyno-CTonsipeHKo. - DJIeKTPOH. TEKCTOBBIE JIaH. -
Mockaga : FOpaiit, 2022. - 252 ¢. - ObC "HOpaiit". - Heorpanuu. goctym. - ISBN 978-5-
534-00860-9+

3. buomorms  xmetkn.  DUBMKO-XUMHUYECKHE, CTPYKTYpHO-(QYHKIMOHAJIBHBIE |
uH(popManmoHHble OCHOBHI [TekcT] : yue6. mocodue / I'. @. XKerynos [u ap.] ; pen. I
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@. XKeryHoB. - 5-¢ u3n., crep. - M. : Jlenann, 2018. - 542 c. - ISBN 978-5-9710-4976-0
+

0) 0a3bI JaHHBIX, HH(POPMAINMOHHO-CIIPABOYHbIE U MOMCKOBbIE CUCTEMbI

1. https://www.ncbi.nlm.nih.gov - BeO-caiiT HanuonansHOro IICHTpa
ouotexHonornueckord uHpopmanuu CIHIA (NCBI), kotopslii mnpenocraBisier OecIuIaTHBINA
JOCTYIl K Pa3aryHbIM 0a3aM JaHHbIX, BKJIOUYas 0a3bl JAHHBIX, COACPIKAIINE PA3IMYHBIC THIIbI
TCHCTUYCCKUX [JaHHBIX, 0a3bl [aHHBIX AHHOTALWN NyOJIMKalMii OWOMEIUIIMHCKOW |
00111e0NOIOrMYECKOM HAMPABICHHOCTH; COACPIKUT MOMYJISPHBIC TMPUIOKCHUS U UHCTPYMEHTBI
OMOMH(OPMALITMOHHOTO aHATTU3A.

2. https://www.ncbi.nlm.nih.gov/genbank/  — apxuBHas reHernyeckas 0a3a JaHHBIX
GenBank HauumonansHoro nentpa 6uorexnonorunueckoi uapopmanuu CILLHA (NCBI), xoropast
COMCPKUT  OOLICHOCTYIHYI0  AHHOTHPOBAHHYIO  KOJUICKI[MIO  BCEX  HYKJICOTHUIHBIX
HIOCJICIOBATEILHOCTEH 3aKOJMPOBAHHBIX B HUX MOCIICA0BATEIBHOCTEN OCITKOB.

3. http://www.ebi.ac.uk — Be6-caiit EBpomneiickoro nucruryra ouonndopmaruku (EMBL-
EBI), xoropmlii mpemoctaBisier OECIUIATHBIA JOCTYN K MOMYJSPHBIM TPHIOKCHUSAM YIS
O61OoMH(pOPMAITMOHHOTO aHAM3a HYKJICOTHIHBIX W OCIKOBBIX IMOCIEI0BATEIBHOCTEH, MOUCKA
JAHHBIX C MOIIHBIMU BO3MOKHOCTSIMH TIEPEKPECTHBIX CCHLIOK.

4. https://www.ebi.ac.uk/ena - Espomeiickuii apxuB nykieotunoB (ENA), apxuBHas
reHeTnyeckas 0asa naHHbix EBporeiickoro uncrutyra ononndopmaruku (EMBL-EBI), kotopas
COZICP)KUT HCYEPIBIBAIONIYI0 HH()OPMALUIO O MMOCISI0BATEIBHOCTH HYKJICOTHUIOB B MHpE,
BKJIIOYAsl JaHHbIE O HEOOPaOOTAHHBIX IMOCICIOBATEILHOCTAX, HH(MOPMAIMIO O COOpKax u
(GYHKIIMOHATIbHbBIC AHHOTALIHH.

5. http://ensemblgenomes.org — Ensembl, coBmecTHbIii HayuHbIli TIpoekT EBpomeiickoro
uHcTUTyTa  OnomHpopmatk u  Hucrturyra  CeHrepa,  KOTOPBIH  MPEIOCTABIISIET
WHTCTPUPOBAHHBIA TOCTYNl K 0a3aM [JaHHBIX, KACAIOUIMXCS CTPOCHHS TCHOMOB Da3JIMYHBIX
OpraHU3MOB.

6. http://www.ddbj.nig.ac.jp/ — SInmonckas 6a3za manueix JJHK DDBJ, kotopas comepxut
UHGOPMAIIHIO O HYKJICOTHIHBIX IOCIIEA0BATEILHOCTIX, OTHOCAIIMXCS K Pa3IMYHBIM TeHaM |
OpraHu3Mam.

7. https://www.ncbi.nlm.nih.gov/pubmed/ — anrmos3piuHass TekcToBas 0a3za JIaHHBIX
PubMed, conepskamiass 1MTaThl, aHHOTAIMM W CCBUIKA HA MOJHBIE TEKCTHI IyOIHMKAIMAI
OMOMEIUIIMHCKOW W OOLICOMONOTMYECKONH  HampaBlIeHHOCTH HamuoHaIbHOrO — IEHTpa
o6uorexnonornueckor nHpopmaruu CIIA (NCBI).

8. https://www.sciencedirect.com — 06a3a JaHHBIX AHTJIOS3BIYHONW HAYYHOW MEPUOIMKU
ScienceDirect u3narenbctBa Elsevier, npemocrasiser OecrutaTHbIN JOCTYI K aHHOTAIUSAM BCEX
nyOMKaIui, cofepxaiuxcs B 6ase, U k 6osiee 1,2 MIIH. MOTHBIX TEKCTOB CTATEH.

9. http://elibrary.ru/defaultx.asp - HayuyHast 53JeKTpOHHas OHOJHOTEKA, KPYITHEHIIHI
poccuiickuii WHPOPMALMOHHBIA TOpPTaT B OONACTH HAyKH, TEXHOJOTHH, MEAUIMHBI |
oOpasoBaHus, coaepkauuii pedeparbl U TMOJHBIE TEKCTHI Oojee 29 MIH HAay4dHBIX CTaTed u

nyOIuKauii.

10. https://cyberleninka.ru  —  poccuiickas  Hay4dHas  JJICKTPOHHAs  OMOJIMOTEKa
«KubepJleHnHkay.

11. https://www.researchgate.net — OecrutaTHass coruaigbHas ceTh ResearchGate s

COTPYAHMYECTBA YUYEHBIX BCEX HAYYHBIX JWUCIUIUINH, BKIIOYAET TAKHE CETEBbIE MPUIIOKEHUS,
KaK CEeMaHTUYECKHI IIOMCK, COBMECTHOE MHCIOb30BaHUe (hailjioB, OoOMeH MyOJuKalUIMHU,
TeMaTudeckue (opyMbl, METOJ0JIOTMUECKIE TUCKYCCHH U TaK Jlajee.

12. http://molbiol.ru - HelTpanpHas pycCKOSI3bIYHAS TEPPUTOPUS JUIS  TEX, KTO
npo¢eCCHOHATIBHO CBSI3aH ¢ OMOJIOTHEH UM MOJIEKYIISIPHOM OHoIoruei.

13. http://e.lanbook.com/ — DBC «M13aarenbctBo JlaHby.
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VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUITJINHBI

6.1 YueoHo-1a00paTopHOE 000py/10BaHKE

MarepuanbHO-TEXHHUECKOEe obOecreueHne TUCHMIUIMHBI «['€HOMHbIE M TNOCTTeHOMHBIE
TEXHOJIOTHI 0a3UpyeTCs Ha CIEYIOIIUX pecypcax.

e Ayauropus i IPOBEACHUS 3aHATHN JEKIMOHHOTO THIA. AyauTopus o0opynoBaHa:
cneyuanuzuposannoti  (yaeOHOH) mebenvio Ha 12  MOCagOYHBIX MeECT; 00OpyIOBaHa
mexHuueckumu cpeocmeamu odoyuenus: Ilpoexrop Epson EB-X03, Dxpan ScreenMedia, Jlocka
ayIUTOpHAsl MeJIoBasi, MarHuTHas, Jlabopatopus opran xumuu - [llkad BeiTsokHONH AD-221"- 2
mtT., XuMudeckuid mkad (cremwnax) -1 mr., JlabopaTOpHBIil CTON ¢ BBIKATHBIMUA TyMOaMu — 5
MT., XOJIOAWIbHUK «MHHCK» - 2IT., Ammapar IJjisi BEPTHKaJIbLHOTO 3JiekTpodope3a — 1 miT.,
Bakyymmnsiii ucnaputens PBO-64 — 1 wr., Bonsmerp BY-15 — 1 mt., le3unrerparop Y-20 — 1
mt., V3Mepurens HMOHHBIX CONPOTUBICHUM (umnenanca) - 1 mr., VICTOYHMK muTaHus Jis
anekrpodopesa "Dnbd" — 1 mr., Ocummiorpad yHUBepcalbHbIM ABYyXiTydeBor C-55 — 1 miT.,
Tepmoctar TC-80 — 1 mwr., Hentpudyra MIIB-310 — 1 mr. coyxammmu A OpefCcTaBlIeHUs
yueOHO#l mH(popMaK OONBIIONW ayAWTOPUH IO TUCHMIUIMHE «[ €HOMHBIE M IMOCTTC€HOMHEBIC
TEXHOJIOTHUNY.  YYEOHO-HA2NAOHbIMU  NOCOOUAMU,  OOECIEUMBAIOIIUMHU  TEMaTHYECKHE
WUTIOCTPAIMH 110 AUCHUIUTHHE «[ €HOMHBIE M MOCTTEHOMHBIE TEXHOJIOTHUHY.  TPE3CHTALUU B
KOJINYECTBE S IIT.

e AynuTtopus Ui MPOBEACHUS 3aHATHIA MPAKTUYECKOTO THMA. AyAUTOpUsS 000pYyI0BaHA:
cneyuanuzuposannoti  (yueOHOM) mebenvio Ha 12  1OCagodHBIX MeECT; 000pyIOBaHa
mexHudeckumu cpeocmeamu odoyuenus: Ilpoexrop Epson EB-X03, Dxpan ScreenMedia, [Jocka
ayauToOpHas MeJoBasi, MarHuTHasi, Jlabopatopus opran xumun - Illkad BerTspKHON AD-221"- 2
mt., Xumudeckuil mkad (cremiax) -1 mr., JlaBopaTopHbIil CTON C BBIKATHBIMU TyMOamMu — 5
mT., XOMOOMIBHUK «MHHCK» - 2mT., Ammapar aisi BEepTHKaIbHOTro 3JekTpodope3a — 1 mrT.,
Bakyymusiii ucnapurens PBO-64 — 1 wir., Bonemerp BY-15 — 1 mwt., Jlesunrerparop Y-20 — 1
mt., Vi3MepuTenb MOHHBIX CONPOTUBICHUH (MMmmenaHca) - 1 mT., VICTOYHWK THTaHUS IS
anektpodopesa "Onbd" — 1 mr., Ocummnorpad yHuBepcanbHblii AByxiydeBoit C-55 — 1 miT.,
Tepmocrar TC-80 — 1 mr., LHenrpudpyra K-24 — 1 mwr., Hentpudpyra MIIB-310 — 1 mIT.
CIIy’KaIllUMU JJIs1 TIpeCTaBlIeHusl yueOHoM nHpopManuy OOIbIION ayJUTOPUU MO JUCHUIUIMHE
«["eHOMHBIE U TIOCTTEHOMHBIE TEXHOJIOTHH.

o KomneloTepHblii kiacc (ydeOHash ayAuTOpHs) A TPYNIOBBIX M HHIUBUAYATbHBIX
KOHCYJIbTAllMi, TEKYyLIEro KOHTPOJs M TMPOMEXYTOYHOH aTTecTallM, OpraHu3aluu
CaMOCTOSITENIbHOM  paboThl. Ayautopusi 00OpyJoBaHA: CIEUHUATU3UPOBAHHON (yueOHOM)
MeOenbio Ha 20 MocaJoyHbIX MECT, JOCKOI MeJIoBOM; 000pya0BaHa TEXHUUECKUMH CPEICTBAMU
o0ydenusi: Cuctemusbiii 6ok PentiumG850, Mounutop BenQ G252HDA-1 mt.; Cuctemusiii
omokAthlon 2 X2 250, Mouutop BenQ G252HDA — 8 mr.; Cucremusiii 6mox PentiumD
3.0GHz, Mounutrop Samsung 740N — 3 mT.; Mono6sok IRU T2105P — 2 mr.; CucremHbIii 670K
Pentium G3250, Monutop BenQG955 — 1 mr.; Cuctemusiii 610k Pentium G3250, Monutop
BenQ GL2250 — 1 mrt.; Cucremusiii 6ok Pentium G3250, Monutop Samsung T200 HD - 1
mtT.; Cucremusiit 610k Pentium G3250, Monutop Samsung T190N — 1 mr.; CucremHsiit 010K
Pentium G3250, Monutop Samsung 740N — 1 mmr.; IIpoektop BenQ MXS503; »skpan
ScreenVtdiaEcot. C Heorpann4eHHBIM JOCTYIIOM K ceTd VHTepHeT n obecrieyeHneM J0CTyma B
ANEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPETY OpraHU3aIHH.

e [lomemenuss st XpaHEeHUS M NPOPUIAKTUYECKOTO OOCITYKMBaHHS Yy4eOHOTo
o0opynoBaHusi. Ayauropus o0OpyloBaHa: CEHUAIN3UPOBAHHOW MeOenbio Ha 8§ MOCag04HbIX
mecT; BrermspkHoM mkad — lmr., Jlamunapsseii mkad — 2 mr., Tepmocrar TC-80 — 2 mT.,
JlaGopaTopHbIif cToN MeTaTuueckuil — 3 mT., JIJabopaTopHbIii CTOJ ¢ PE3MHOBOM MOBEPXHOCTHIO
— 2 wr., Xon0oaAuIbHUK «ATIaHT» — lmT. MUKpOCKOII MOHOKYJISApHBIA — 8 T, Mukpockon
"buonam"-1 wr., Crepunmmzatrop mnaposor BK-75 IIT "T3MOMU" - lwr., Ilunerka
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aBromaruueckas Jleanumer 0,5-10 m"-1 mmr., [Munerka-go3arop"-1 mrt., Mukpockon Levenhuk
D870T tpunokynsp"-1 mr., Ilpoektop Osepxen"-1 mt., I[Ipoexkrtop View Sonic"-1 mmT.,
[Tpoextop View Sonic"-1 mr., HoyrOyk Lenovo"-2 mr. , [Ipuntep Brother -1 mr., I[Tpuntep
Canon -1 wr.

6.2. IlporpammHoe o0ecnieyeHune

1. DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne 03-016-
14 ot 30.10.2014 r.

2. Kaspersky Endpoint Security mist 6usneca - Cranmaptabeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

3. Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep
JIunenszun Microsoft 43364238.

4. Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIuniensuun Microsoft 41059241.

5. Office 365 mpodeccuonanpHblil wtoc aist yyamuxcs. Homep 3akasa: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texun4yeckue 1 3JIeKTPOHHbIE CPeICTBA
[Ipe3enTanuu no BceMm TeMaM Kypca.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jis  ocBoeHuss IUCHUIUIUHBL «MomekymsipHas OHONOTUs KIETKW» MPUMEHSIOTCS
crenyromme o0pa3oBaTelIbHbIC TEXHOJIOTHH:

1. Hugpopmayuonnas nexyus. JIeKIUs — 3T0 CKaTOE HM3IOKEHHUE OCHOBHBIX HAYYHBIX
¢dakToB, YTO sABIAETCS 0a30W JUIsl aHAM3a PACCY>KIEHUMU, OIICHOK.

2. Jlexyus-susyanuzayus. B Xole JEKIUU CTYIEHT MPEeoOpPa3OBHIBACT YCTHYIO U
MUCHEMEHHYI0 HH(POPMAIUIO B BU3YAIbHYIO (hOpMY, BBIJIEISISI TIPA 3TOM Hanboyiee 3HAYUMBIC |
CYIIIECTBEHHBIC AJIEMEHTHl. Ha IeKIHMH HCMONb3YIOTCS CXEMBI, PUCYHKH, UYEPTEkKH, CIaiIbI-
Mpe3eHTAMHA, K TOJTOTOBKE KOTOPBIX TMpPHUBIEKAOTCS oOydaromuecs. lIpoBeicHue JEKIIUU
MPOBOAMTCS B BHJIE CBSI3HOTO PAa3BEPHYTOIO0 KOMMEHTHPOBAHHUS MOATOTOBICHHBIX HATJISTHBIX
MOCOOUIA.

3. [Ilpobnemnas nexyus. B xome mnpoOIeMHON JEKIUM 3HAHUS BBOAATCA Kak
«HEU3BECTHOE», KOTOpPOE HEOOXOIUMO «OTKPBITh». I[IpoOmemMHas JEeKIUs HAYMHACTCS C
BOIPOCOB, C TOCTAHOBKU MPOOJIEMBbI, KOTOPYIO B XOJA€ H3JIOKEHHUS MaTepuaia HeoOXOAMMO
petmmth. [Tpu 3TOM BBIIBHTaeMas mpobiemMa He UMEET OJHOTHUITHOTO PEIICHUsS, TOTOBOM CXEMBI
HeT. JlaHHBIA THUN JIEKIUU CTPOUTCS TaKUM OOpa3oM, 4YTO JEATEIbHOCTh CTYACHTa IO ee
YCBOCHHIO TIPHOFIKASTCS K TIOMCKOBOHM, HWCCIIEJIOBATEILCKON. B Xo0/e JeKIHUH MPOMCXOIUT
JUAJIOT MIPEToaBaTelis U CTYJICHTOB.

4. Jlexyus-6eceda. llpenmonaraer HEMOCPEACTBEHHBI KOHTAKT TMPENOJaBaTeis C
aynutopueit. [lpenmyiiecTBo JeKIuu-6eceIbl COCTOUT B TOM, YTO OHA IMO3BOJISIET MPUBIEKAThH
BHHUMaHUE CTYJCHTOB K HanOoJiee BAXKHBIM BOIIPOCAM TEMBI, OINPEACIATh COJICPKAHUE W TEMIT
U3NIOKEHUsT y4eOHOTO MaTepuaia ¢ y4eToM 0COOCHHOCTEH CTYIEHTOB.
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5. Jlexyus ¢ pazbopom konkpemHou cumyayuu. B Xo/ne TeKIUU KOHKPETHAS CUTYaIUs
U3JaraeTcs yCTHO WM B BUJE KPaTKOro auapuibMa, BUIEO3anucu U T. 1. CTyeHTbl COBMECTHO
aHATU3UPYIOT U 00CYX/IAI0T MPEACTABICHHBIA MaTepHall.

6. [lpakmuueckue 3aumamus — 3TO 3aHATUE, IPOBOAMMOE TIOJ PYKOBOACTBOM
npernojiaBaTens B yueOHON ayIuTOpPHUH, HAIPABICHHOE HA YIIyOJieHHEe Hay4YHO-TEOPETHUECKUX
3HaHUM W OBJIAZICHHE ONPEAEICHHBIMH METOJaMH CaMOCTOSITEIbHOW paboThl, KOTOpOe
dopmupyer mnpaktuueckue ymeHus. OgHOH u3 (GOpPM NPaKTHUECKUX 3aHATHH B By3e
ABIISICTCS CEMMHAP.

7. Konnokeuymvr — BUJ y4eOHOrO 3aHATUS, IPOBOAMMOIO C ILEJIbI0O IPOBEPKU U
OLICHMBaHMs 3HaHUU ywamuxcs. KomIokBuyM MOXeT MPOBOAUTHCS B (OpME MHIMBUAYATIbHON
Oecenpl IpernojaBaTesis €O CTYAEHTOM WM KaKk MaccoBbli ompoc. B Xxome rpynmoBoro
00CYX/IeHUS CTYJEHTHI y4aTcsl BBICKa3blBaTh CBOIO TOUKY 3PEHUS 10 ONPEAEICHHOMY BOIPOCY,
3aluIiaTh CBOE MHEHHUE, IPUMEHSs 3HAHUs, MOJYYEHHbIE Ha 3aHATUSAX IO mpeamery. B xone
KOJJIOKBUYMa TAaKK€ IpOBEpsIOTCS pedeparsl, Jpyrue IMHUCbMEHHbIE pabOThl CTYIEHTOB,
IIPOBOAMTCSA 3aCIyLIMBAHUE JI0KJIa/10B.

8. Camocmosmenvuas paboma cmyoenmos (cM. 1. 4.4).

9. Hucmanyuonnvie  obpazosamenvHvlie  mexHonoeuu. 1log  TUCTaHIMOHHBIMHU
00pa30BaTeIbHBIMU TEXHOJOIMSIMUA [TOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIMHU, pPealu3yemMble
B OCHOBHOM C IPUMEHEHHEM MH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHnn
JUCHUIUTMHBL «MoJeKysipHas OMOJIOTrUs KJIETKW» UCIOIb3YIOTCS CIEAYIOIIE TEXHOIOTUY:

* Keucogas mexHonoeus — (GopMa JUCTAHIMOHHOTO OOYYeHHs, OCHOBaHHas Ha
IPEOCTaBIEHUH O0ydarolmMcs HH(OPMAIIMOHHBIX 00pa3oBaTelbHBIX PECYPCOB B BHJE
CHECIMATU3UPOBAHHBIX HA0OPOB Y4€OHO-METOJAMYECKHX KOMIUIEKCOB C HCIIOJIb30BAaHHEM
pas3IMYHBIX BUAOB HOCUTEIEH HHPOpMaLnu (KeHCoB);

* UHMepHem-MmexHONIo2Usi — CIOCO0 JUCTAHIMOHHOW mepenaun HHGOpMAIUH,
OCHOBAHHBIM Ha MCIOJb30BaHUU TIJIO0AJIBHBIX M JIOKAJIBHBIX KOMIBIOTEPHBIX CETel s
o0ecrieyeHns JOCTyna 00yJarommxcss K "HPOPMAIIMOHHBIM 00pa30BaTeIbHBIM pecypcaM U JIs
(GopMHpOBaHUS  COBOKYIIHOCTH  METOJMYECKUX, OPraHMU3ALMOHHBIX, TEXHMYECKHX U
IIPOrPaMMHBIX CPEJCTB pea3ali U yIpaBlIeHUs y4eOHBIM IPOLECCOM HE3aBUCHMO OT MECTa
HaXO0X/ICHHs ero cyobekToB. Mcnonb3yercs Obpa3oBarenbubiii moptan UI'Y - educa.isu.ru.

VIII. OHEHOYHBIE MATEPUAJIBI IJISI TEKYHIEI'O KOHTPOJISI A
MNPOMEXYTOYHOU ATTECTALIUN

Ouyenounvie mamepuanwvl 011 6X00H020 KOHMPOJIA
BxoaHOro KOHTpOJIS 4151 JAHHOW AUCUUIUIMHBI HE MPETYCMOTPEHO.

Ouenounvie mamepuanvl meKyuie2o KOHmpoa
OneHouyHble MaTepuanbl TEKYLIEro KOHTpoJisd (GopMmupyrorcs B coorBerctBuu ¢ JIHA
YHUBEPCUTETA.
B pamkax nucnumummHbl «I'€HOMHBIE M IIOCTT€HOMHBIE TEXHOJIOTMM» HCIIOJIb3YIOTCS

CICOYIOIIUEC CbODMBI TCKYIIETO KOHTPOJIA.:

*  KOJUIOKBUYM;
*  [HCBMEHHBIN OIpPOC;
*  pedepar;
*  YCTHBIM JOKJIAL;
*  KOHTPOJb CAMOCTOATEIbHOU PabOTHI.
DOH/I OIIEHOYHBIX CPEJICTB BKJIKOYAET:
® MEPECUCHbL BOIIPOCOB 1 33}13HI/II7I AJI TEKYILIECTO KOHTPOJIA,
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nepeveHb TeM K KOJJIOKBUYMaM;
nepeueHb TeM peepaToB U YCTHHIX JOKIAI0B;
IepeyeHb BONPOCOB i camocTosTesibHoro nzydenus (CPC).

Ha3nauenue OLEHOYHBIX CPEICTB: BBIABUTH C(HOPMHUPOBAHHOCTH KommereHuuu I1K-2

(em. 1. Ill). CTyneHTsl, HEe BBHIIOJIHMBIIUE TPEOOBAHHS TEKYIIETO KOHTPOJS MM MOJyYHBIINE

HTOTOBYIKO OLICHKY TeKymeﬁ YCIICBACMOCTU «HC YHOBJICTBOPUTCIIBHO», CHHUTACTCA HMMCHOUIUM

TEKYIIYIO 3310JbKeHHOCTh. O0ydaromuecs, UMEIOIINe 3a0JDKEHHOCTH, JOJDKHBI INKBUIUPOBATD

X HC IMO3JHCC, YEM 3a HCACIIO JO Hadajia HpOMe)ICYTOqHOﬁ arTeCTanuu.

Ilepeuens 6onpocos u 3a0anuti 01 MmeKyuje2o KOHmpoJis

1. CpaBHuTeNbHAS XapaKTEPUCTUKA TEHOMOB 3YKapHOT, TPOKAPUOT U BUPYCOB.

2. [Tpunuun cexkBenupoBanus JJHK o Canrenpy B aBTOMaTHYECKOM PEKHUME.
6. [Ipunnun cekBenupoanue JIHK myrem cuHTe3a 1iemnu.

7. IIpyHLIUIT MOHHOTO TOTYIIPOBOJHUKOBOTO cekBeHupoBanus JTHK.

8. I[Ipunnun cekBenuporanus JIHK Ha ocHoBe HaHnomapukos JIHK.

9. Ilpunnmn HanonopoBoro cekBennpoBanus JJHK.

10.
11.

OcHOBHBIE TIPUHIHIIBI COOPKU TeHOMOB. «PydHas» cOOpKa MajbIX TEHOMOB.
Texunomoruss ©Ha ocHoBe JIHK-mukpouunoB (Microarray). IlepcriekTuBbl U

OrpaHU4YCHUA TCXHOJIOT'NH.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[Mpuniun neneBoro cekBenupoBanus (target sequencing).

[Mpunnun ananu3sa noaumopdusma nykiaeotraa (SNP).

[TpuHIMI ceKBeHUpOBaHMs reHoMa oTaenbHoM kieTku (Single cell sequencing).

[Monsitue o JIHK-mapkepax X03sHCTBEHHO LIEHHBIX MTPH3HAKOB.

Mynpsrumnnekcuas [TLP. [Ipumenenre B 6MOTEXHOIOTHH.

[TpuHIMIBI peAaKTUPOBAHUS TEHOMOB PAaCTEHUH U KUBOTHBIX.

['eHOMHBIE U TIOCTTEHOMHBIE TEXHOJIOTHH B KPUMHUHAIIUCTHKE.

IIpyHIUIIBI TEHETUYECKON MAaCIIOPTU3AaLUH YEI0BEUYECKON MOITYIISIIUH.

[ToHsiTHE O TIEPCOHUPHUIIMPOBAHHON METUITUHE HA OCHOBE JIaHHBIX O TEHOME TTaIlMEeHTA.
OTudeckue NpoOJieMbl YINpaBlIeHUs] T€HETUYECKMM pPa3HOOOpa3ueM NONyJsaiuuid u

BOCCTAHOBJICHUS BBIMCPIINX BUIOB.

22.

COBpCMeHHOC 3aKOHOAAaTCIILCTBO B 00JIaCTH T€HHBIX TEXHOJIOTHIA.

HepelteHb mem K KOJUIOKeuymam

[TepeueHs TeM K KOJUIOKBHYMaM TipuBeieH B Tabmuie 4.3.1.

1.

Ilepeuenv mem peghepamos u 0ok1a008

Knaccuueckoe cexkBenupoBanue JIHK mno Courenpy. OOmue mnpeacTaBieHus.

Cexsennposanne JJHK o Canrepy kak 30J10TO# cTaHAApT.
2. [Mpunimn nmomHoreHoMHoro cexkBeHupoBanus lllumina/Solexa. CekBenupoBanue mytem
CHHTE3a IIeTIH.

3. [TpuHIIMI TOTHOTEHOMHOTO cekBeHupoBaHus lon Torrent. MoHHOE MOTYyTIPOBOAHUKOBOE

CEKBEHHUPOBAHHUE.
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4. Tlpwanun mnomHoreHOMHOTo cekBeHupoBanus BGIl. CekxBeHupoBaHWe Ha OCHOBE
HaHowmapukos JJHK.

5. IlpuHuun  momHoreHoMHoro  cexkBeHupoBanus — Nanopore.  HanomopoBoe
CEKBEHUPOBAHHUE.

6. Ycriemnble TpaHCTEHHBIE PACTEHUS.

7. Ycnenrnble TpaHCTEHHBIC )KUBOTHBIE.

8. CoBpeMeHHOE 3aKOHOIaTENhCTBO PD B 0071aCTH TEHHBIX TEXHOJIOTHH.

9. Hogelimme HHCTPYMEHTHI TSl peITaKTHPOBAHUS TeHOMA.

10. 'eHOMHBIE ¥ MIOCTTEHOMHBIE TEXHOJOTHH B MEPCOHATILHOU MEIUIIMHE.

11. ITocTreHOMHEIC TEXHOJIOTHU B DKOJIOTHH.

12. DTudeckue MpoOIeMbl peJaKTUPOBAHUS TCHOMA.

Ol{eHOllele Mmamepuaiobl ona npomeafcymounoﬁ ammecmauuu

dopma IpoMeKyTOUHOU aTTecTaluu - Ik3amen. Cuctema oueHok: narudamipHas. OC s3Toro
TUIIA JOJDKHBI BBISBISATH CTEHNEHb OCBOCHMS TEOPETHMUECKUMX 3HAaHMM Kak Oaszy s
dbopMUpOBaHHS  KOMIETEHLMH, yYMEHHUS WX MPUMEHATh B CHUTYyalUsX, MOAEIUPYIOLINX
npoeCCHOHATIBHYIO JIeTeNbHOCTh, a Takke c@opMupoBaHHOCTh komnereHuuu IIK-2,
3asBiieHHOM B 1. |11

K »sKk3ameHy JOMyCKarOTCsl CTYJEHTHI, BBIIOJHHBILIKME B IOJIHOM OObEME ayJUTOPHYIO
Harpy3Ky, CaMOCTOSITEIbHYIO pPa0OTy, YCIEIIHO CIaBIIME BCE MPEIyCMOTPEHHBIE (OPMBI
TEKyLero KoHTposisd. CTyAeHThl, UMEIOIUE 3a/10JKEHHOCTh 0 TEKYILIEMY KOHTPOJIO, JOJKHBI
BBLIIIOJIHUTE BCE 00s3aTelbHBIE BUABI OCATCIIBHOCTH IIO yT-IC6H0My [J1aHy, WU TOJIBKO 3aTC¢M
JIOITYCKAIOTCA K c/lade SK3aMeHa. DK3aMeH IIPOBOJIUTCS B (hopMe YCTHOTO coOece10BaHMsL.

OmneHka OTBETa OCYIIECTBIISECTCS B COOTBETCTBHE CO CIEAYIOIIMMHU KPUTEPUSMH: IMOJTHOTA
OTBETa Ha BOIIPOCHI 3K3aMEHALMOHHOT0 OMJIETa, CTENIeHb BJIaJICHHUs MaTepHalioM, U3JI0KEHHOIO
B OCHOBHBIX n JOITIOJIHUTCIIbHBIX HCTOYHHKAX JIUTCPATYPhI, CTCIICHb BJIaACHUA
npoeCCHOHATBHON TEPMHUHOIOTHEH M TMOHATHMHBIM annapaToM JUCLMIUIMHBL, IIOJIHOTA
OTBCTOB HAa JOIMOJHUTCIBbHBIC BOIIPOCHI.

IIpumepnwiii cnucok 60npocoé K IK3ameHy

1. Tlousatue o renome. Pa3mep U CTpyKTypa T€HOMOB pa3IUYHbIX OPraHU3MOB. ['€HOMBI
9YKapuoT, POKApUOT U BUPYCOB. [IOHATHS MaHT€HOM U METareHoOM.

2. Metononorus paciiupoBKY T€HOMOB. M3BeCTHBIE TEHOMBI M UX 3HAYEHHUE JIJTsI HAYKH.

3. [loHATHE O MOCTEHOMHBIX TEXHOJOIUsX. Vcronp30BaHNe HAaKOIIEHHBIX MPEICTaBICHHUH
0 TEHOMAax pa3jIMYHbIX OpraHu3Max B MEIUIMHE, CEIbCKOM XO3SMCTBE, TI€HETHYECKON
UH)XEHEPUHU U OMOTEXHOJIOTHH.

4. TexHonoruu Ha OCHOBE WH(pOpPMAlMM O TEHOME YEJOBEKa, PACTEHUH, XUBOTHBIX,
OaxTepuii U BUPYCOB.

5. Kiaccuueckoe cexBenupoBanue JIHK mno Conrenpy. OOmme mnpeactaBieHHUs.
CexBennpoBanue [JHK mo Canrepy kak 30710TOM cTaHIapT.

6. [Mpunimn nmomHoreHoMHoro cekBenupoBanus lllumina/Solexa. CekBenupoBanue mytem
CUHTE3a LIEMH.

7. IlpuHIMI TOTHOTEHOMHOT0 cekBeHupoBanus lon Torrent. MoHHOE moIynpoBOAHUKOBOE
CEKBEHHUPOBAHMUE.

8. Ilpunuun mnonaHoreHoMHoro cekBeHupoBanusi BGI. CexkBeHupoBaHHEe Ha OCHOBE
HaHomapukos JIHK.
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9. IlpuHmum  TONHOTEHOMHOTO  cekBeHupoBaHus  Nanopore.  Hanomoposoe
CEKBEHHPOBAHUE.

10. OcHOBHBIE TPUHIUIIBI COOPKU TeHOMOB. «Py4yHas» cOOpKa MaslbIX T€HOMOB.

11. INonyaBTOMaTHUECKasi COOpKa T€HOMOB.

12. Coopka u aHHOTanMsI O0JIBIIUX TeHOMOB. OCHOBHBIC MPUHITUIIBI, TOIXO/IbI, MPOOIEMBI
U OrpaHUYEeHMUSL.

13. Texuomorus Ha ocHoBe JIHK-mukpouunos (Microarray). IlepcrekTuBbl u
OrpaHUYEHUS TEXHOJIOTUH.

14. IleneBoe cexBeHupopanue (target sequencing). OGiacTi IPUMEHEHUS, TIEPCIIEKTHBBI U
OTpaHUYCHUSI.

15. Anammz nonumopduszma mykieotuna (SNP). Obnactu npuMeHeHUs!, TEPCIIEKTUBBI U
OTpaHUYCHUSI.

16. CekxBenupoBaHHE I'eHOMOB OTICNbHBIX KieToKk u opranemt (Single cell sequencing).
OO6nacTu NpUMEHEHNs, IEPCIIEKTUBbI U OrPAaHUYEHHUSL.

17. Onenka cocTosiHUsI TeHO(OHIOB PECYPCHBIX M PEIIKMX BUJIOB PACTEHUN U JKUBOTHBIX
IPY HOMOILY T€HOMHBIX U IOCTT€HOMHBIX TEXHOJIOTUH.

18. IlpuHIMIBI CTPYKTYpPHO-(YHKIIMOHAIBLHOIO aHAJIM3a TEHOMOB PaCTEHUH U )KUBOTHBIX.

19. [IpuHIMTIBI TEHETUYECKOH MACTIOPTU3AIMH XO3SHCTBEHHO IEHHBIX TIOPOJI )KUBOTHBIX U
pacreHuii. I eHOTHIIHpOBaHUE COPTOB U ITOPOJL.

20. INonsarue o JJHK-mapkepax X03siCTBEHHO IEHHBIX MTPH3HAKOB.

21. Mynbrumnexcuas [1LP. [Ipumenenue B OMOTEXHOIOTHH.

22. [IpyHUIMIIBI PEJAKTUPOBAHUS T€HOMOB PACTEHUN M )KUBOTHBIX.

23. [IpuMepsl KOMMEPUYECKH YCHEIIHbIX TPAHCTEHHBIX PACTCHUHN U KUBOTHBIX.

24. llpuHUuUN BBISBICHUS HOBBIX TI'€HOB, KOJUPYIOIIMX OHOJIOIMYECKH aKTHUBHbIE
BEIIIECTBA.

25. IlpuHIMIBI CO3JaHMsI HOBBIX HPOAYLIEHTOB JJIsl MPOMBIIIJIEHHOTO MPOM3BOJCTBA
JIEKapCTBEHHBIX CPEACTB U IPYTUX MPOMBIIUIEHHO IIEHHBIX COSMHEHHH.

26. IlpvHOMOB OLEHKM TEHETUYECKOro pa3HOoOoOpa3usi OUOJIOTMYECKUX CHUCTEM C
UCTIOJIb30BAHUEM T€HOMHBIX U TIOCTT€HOMHBIX TEXHOJIOTHH.

27. Vcmonmp3oBaHWE TEHOMHBIX JaHHBIX ISl HM3y4YCHHs DBOJIONHMM BHJOB. AHAIN3
HBOJIFOIIMM OT/IEJIbHBIX T'€HOB U MPU3HAKOB.

28. 'eHOMHBIE U IOCTT€HOMHBIE TEXHOJIOTHH B KpUMHUHAIUCTHKE.

29. IIpyHUIMIIBI TEHETHYECKOW MacOPTU3ALUH YEIOBEUECKO MOMYIIAILUH.

30. [TonsiTe 0 nepcoOHN(UIIMPOBAHHON MEAUIIMHE Ha OCHOBE JAHHBIX O TEHOME MallUeHTa.

31. BersiBrieHHE TpeApaCIIONOXEHHOCTEH K pa3IMyHbIM 3a00JI€BaHUSIM Ha OCHOBE aHAIIN3a
TreHOMa U TPAHCKPHUTITOMA.

32. HacnencTBeHHBIE 3a00JICBaHIS M TSHHAS TeparTusl.

33. Anamu3 tpanckpunrtoma Ha JIHK-uummax. IlocTpoeHWe T'e€HETHUYECKOTO Iacmopra
naruenTa. Co3JjaHue IMarHOCTUYECKUX TECT-CUCTEM.

34. I'enetnueckuit aHaau3 MUKpoOHOMa uesnoBeka. Moaupukanus MUKpoOHOMa YeIoBeKa.

35. PenakTrpoBaHue reHOMa YesloBeKa.

36. DTuyeckue mpoodaeMbl IEPCOHUPUIIMPOBAHHON MEIUITUHBI.

37. TlpyHOMITBI W TIOIXOABI K BOCCTAHOBJICHHIO YHCICHHOCTH BBIMHPAIOIINX BHIIOB.
«"eHeTHYeCKNI MEHEIKMEHT» MOMYJIALUH.

38. Cunretnueckas OHWONOTHA. YIydlIeHHE CBOWCTB OPraHW3MOB. 3alldTa BHIOB OT
BBIMUPAHUs. Pemenne dKoIornuecKux mpooem.
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39. BoccranoBnenue BeiMepmiux BumaoB. Cenekmus. OOpaTHOe  CKpeIIUBaHHE.
Knonuposanue.

40. IlpuMeHeHne TeHOMHBIX TEXHOJIOTHH B 60ph0e C HHBAa3UBHBIMH BHIaMHU.

41. Dtuyeckne NpoOIEMbl YHPABICHUS TEHETHUECKUM pa3zHOOOpasueM MOMmylsuuil u
BOCCTAHOBJICHHSI BBIMEPIIIUX BUJIOB.

42. Drtnyeckue mpoOiieMbl MPOBEPKU ASMOPHMOHOB Ha HACJEICTBEHHBIE 3a00JeBaHUS U
MPEIPACIIONOKEHHOCTH K CIIOPTY, TBOPUECTBY, HAYKE U JIp.

43. DTryueckue npooIeMbl PeIaKTHPOBAHUS TEHOMA.

44. Jtudeckue MpoOIeMbl CO3/1aHMs HOBOTO F€HOMa M HOBOT'O BUJA Ha €ro OCHOBE.

45. CoBpeMeHHOE 3aKOHOJATEILCTBO B 00JIACTH TEHHBIX TEXHOJIOTHIA.

—

PaspaGoramk:
gt

_~ABefics)

nouent [lasauuenko B.B.

IIporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanusaMu @I'OC BO no HanpaBieHHIo
06.03.01 buomnorus.

IIporpamma paccMOTpeHa Ha 3aceaHuu Kadeapbl GU3NKO-XUMHUYECKON OUOJIOTUH,
ononmxeHepun u ononHpopmatuku 28.04.2022 r. mpotokon Ne 16.

3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @;_zaﬁ

Hacrosimmass mporpamMmma He MoO:KeT ObITh BOCIHpPOM3BedeHa HH B Kakoil ¢opme 0e3

NpeABAPUTETLHOT0 MICHMEHHOT0 pa3pelieHusi Kadeapbi-pa3padoTyuKa MPOrpaMMbl.
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