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. HEJIb 1 3AJJAYN U CHUTIJIMHBI

Hean: dbopMupoBaHuWe 3HAHUN W TPEACTABICHUA O COBPEMEHHOW T€HHON WH)XCHEPUH
AYKapUOTUYECKUX OPTraHW3MOB, KaK O KOMIUJIEKCE 3HAHHM, CBS3BIBAIOIIMM BOEIUHO OCHOBHBIC

JNOCTH)KCHUS ~ MOJIGKYJSIDHOW ~ OHMOJIOTMM,  TCHETHKH,  MHUKPOOHOJOTHH,  OWOXHMHUH,
OronH(OPMATHKU ¥ OMOTEXHOIOTHH.
3agaun:

e [IOJIYYUTh (PyHIAMEHTAIBHBIE 3HAHWUS O TMPUHIMIIAX W KIIOYEBBIX JIOCTHIKEHUSIX
TEHETUYECKON UH)KEHEPUH;

® U3YYUTh OCHOBHBIE METO/IbI K ITOAXO/Ibl K KOHCTPYUPOBAHUIO TEHHO-UHKEHEPHBIX CUCTEM;

® I3yYUTHh OCOOEHHOCTH TCHETUYECKON MOAU(PUKAIIUN 3YKAPHOTHISCKIUX OPraHN3MOB,

® 0O3HAKOMUTHCSI C OCHOBHBIMHU JIOCTHKCHUSIMHU TIE€HHOW WHXXEHEHPUHM pACTCHUN U
JKUBOTHBIX,

®3yYUTh  OWMOTEXHOJOTMYECKUI  TMOTEHIMal  NPUMEHEHUS  T'€HHO-MH)KEHEPHBIX
TEXHOJIOTHUH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuebnas mucummummaa b1.B.JIB.3.1. «'eHHO-MH)XEHEPHBIE CHCTEMBI JYKAPHOT
OTHOCHTCS K 4acTH, (GOPMHUPYEMON yJaCTHUKAMHU 00pa30BaTeIbHbIX OTHOILICHHH.
Jns u3ydeHuss MaHHON y4deOHOW AMCUMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHsS W HAaBBIKH,

o
p
M
u 2.3. [lepeyeHb MOCIEAYIOMUX y4E€OHBIX AUCIHILIUH, Ui KOTOPHIX HEOOXOMUMBI 3HAHUS,

PMEHUS U HaBBIKH, GOpMUPYEMBIE TaHHOW Y4eOHON JUCIUTIIIMHON: TPEITUTIIIOMHAs IPAKTHKA, B
YoM 4YHCIie HayuyHO-HUCCIeIoBarenbekas padora, BeimonHenne BKP.

e

M I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

bl

e [Ipoiecc ocBoeHMs OUCHMIUIMHBI HampaBieH Ha (OpPMHUPOBaHHE KOMIIETCHIIMH

(xommnerenuun) B cootBeTcTBUU ¢ PI'OC BO n OIl BO no jaHHOMY HamnpaBieHUIO MOATOTOBKH
(6.04.01 «buonorusy», npoduib «PU3NKO-XUMHUYECKas OMOIOTUS U OMOTEXHOIOTH:

[IK-1: CnocoOeH TBOpPUYECKHM HCMONb30BaThb U  MNPUMEHITh (yHIaMEHTAJIbHbIE

gnonomqecxne NPEJCTaBICHUS U COBPEMEHHBIE METO10JIOTUYECKHE TIOJIXO0/IbI JUIs ONpe/IeeHUs
JCPCIEKTUBHBIX ~HANPABJICHUH HAyYHBIX HCCICJOBAHMH B 00JacTH OHOTEXHOIOTHH |
QpOMH(MOPMALIMOHHBIX CHCTEM.
e [1IK-3: CnocobeH aHanmu3upoBaTh W 0000IIaTh WH(POPMAINNIO, BBIIBHTATh THUIOTE3BI,
JOTHYHO (POPMYIUPOBATH H APIYMEHTUPOBAHO OTCTAUBATH COOCTBEHHYIO IMO3UIIUIO 110 IIPEIAMETY
¥ OOBEeKTy HCCIE0BaHHsA, I'OTOBUTh TEKCThl HAYYHBIX ITyONMKAlUi, HAyYHBIX OTYETOB M
QUpeNenaTh cheprl IPUMEHEHHS PE3YIbTATOB HAYYHO-HUCCIIE0BATEILCKUX PaboT

Zo Ilepedyenn MuIaHNpPyeMBbIX Pe3yJIbTATOB 00y4eHHs MO0 JUCHHUIVINHE, COOTHECEHHBIX C
i HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIU
%1
v KommereHuus Nuaukaropsl Pe3yabTarsl 00yueHust
I KOMIIETEeHI NI

1IK-1 HJIK ik 1.1 3HaTh: aKTyaJlbHbBIE TIPOOJIEMBI, OCHOBHBIC
nCrocoGen TBOpYECKH 3HAeT aKTyaJlbHbIE | OTKPBITHS U JOCTUKEHUSI COBPEMEHHOMN
YCIIONB30BaTh U po0OIIeMBl, T€HETUYECKON MHKEHEPUH U CMEKHBIX
cIIPUMEHSITh OCHOBHBIE JUCIUIUINH.
. 3

u
II
JI



dbyHIaMEHTATBHBIC

OTKPBITHA B

YMmeTh: JAEMOHCTPUPOBATH 3HAHNEC OCHOBHBIX

OHOJIOrHYecKue obnactu MPUHIUIIOB CO3JJaHUsI TEHETUUYECKHU
MpEJICTaBICHUS U OHMOTEXHOJIOTHH, MOAUGUIIMPOBAHHBIX YKAPUOTHIECCKUX
COBPEMEHHBIE OMOMH(pOPMATUKH, | OPTaHU3MOB.
METOJIOJIOTHYSCKHE CMEKHBIX Baaaernb: TeOpeTUYECKUMU U
IIOIXOJIBI JISt JHCIHIINH U1 MPaKTUYECKUMHU OCHOBAMH MOJIEKYJISIPHO-
OmpeIeIICHUS crocobdeH OMOJOrHYECKUX METOJ0B U IOAXOIOB,
MEePCIEKTUBHBIX HCIO0JIb30BaTh MIPUMEHSEMbIX B TeHHO-UHXEHEPHBIX
HAaMpaBJICHUN HAYYHBIX | TEOPETUUYECKHUE paborax.
HCCIIE0BAHUM B 3HAHUSA U YMCHUS B
obnactu Hay4HO-
OMOTEXHOJIOTUI U HCCIICA0BATEIILCKOM
OMOMH(POPMAIIMOHHBIX | JEATEIBHOCTH
CHCTEM
HJIK k1.2 3HATb: COBPEMEHHBIE METOI0JIOTUYECKHUE
VYmeer MOAXOMABI JUTSl CO3/IaHUS U U3yUCHUS
HCITOJIb30BaTh TCHETUYECKH MOAU(PHUITUPOBAHHBIX
dbyHIaMEHTaJIbHBIE | OPraHU3MOB.
3HAHUS U YMeThb: UCTIONB30BaTh (PyHAaMEHTAIbHBIC
COBpPEMEHHBIC 3HaHUS U COBPEMEHHBIE METO0JIOTUUECKHE
METOJIOJIOTUYECKUE | TTOAXOIbI JJIsl IEPCIEKTUBHBIX HAIPaBJICHUN
IMOJIX OB JIst HCCIICAOBAHUN B 00JIaCTH T'€HECTUYECCKU
MEePCIEKTUBHBIX MOAU(PHUIIMPOBAHHBIX OPTraHU3MOB.
HaIpaBJICHUN Baagern. MeTogaMu M IOAXO0IaMH 110
Hay4HbIX MIOCTPOEHHUIO MOJIETIEH U MPAKTUYECKOMY
HCCIICIOBAHNM, CO3/ITaHUIO0 TEeHETUYECKU MOIU(DUIIMPOBAHHBIX
MOCTPOEHUS OpraHU3MOB.
MH(OPMaLMOHHBIX
MoJjiejied u
MPaKTUYECKHUX
pa3paboToK B
chepe
npodeccuoHaNbHOM
JIeATEIIbHOCTH
UK nx 13 3HATB: METOIOJIOTHUECKHE MOAXOIBI K
Braneer HaBbIKaMH | CO3JJaHUIO T€HETUYECKU MOTU(DUIIMPOBAHHBIX
TBOPYECKOTO OpraHU3MOB.
MIPUMEHEHUS YMeThb: TBOpUYECKU MPUMEHSATH 3HAHUS O
METO/O0JOTUYECKUX | MPUHIMIIAX CO3/IaHUS T€HETUYECKU
MOJIXOJIOB JIJIS MOAUGUIIUPOBAHHBIX OpraHu3Max Ha
pa3paboTku MpPaKTHUKE.
OMOJIOrHYSCKUX BiaaeTn. HOBBIMU TEXHOJIOTHSIMH CO3JIaHHUS

MoJgeJIel, HOBBIX
TEXHOJIOTHH U
OMOJIOTUYECKUX
00BEKTOB C
LeJIeHAPABICHHO
W3MEHEHHBIMU
CBOMCTBaMH,
METOI0B
BBIPAOOTKHU

TFCHHO-UHXCHCPHBIX KOHCprKI_II/Iﬁ u
TCHCTUYCCKU MO}II/I(l)I/IHI/IPOBaHHBIX
OpTraHHUu3MOB.




MPAKTUICCKUX

PEKOMEH JALIUI
IIK-3 UK nix3a 3HaTh: 11eJIb, OCHOBHBIE 3a1a4M U 00IaCTH
Crniocoben 3HaeT OCHOBHBIE IIPUMEHEHHUS METOJI0B T€HETUYECKON
aHAITM3UPOBATH U | METOJOJOTUYECKHE | WHKEHEPUH, OCHOBHBIE METOJIBI M TIOJIXOJTbI
0000111aTh MPUEMBI U3yUCHUSI | KOHCTPYHPOBAHUS T€HHO-HHKEHEPHBIX
nHpopmaruto, OMOJOrHYECKUX CHCTEM, TTO3BOJISIONINX IKCIIPECCUPOBATH
BBIJBUTaTh T'HIIOTE3bI, | IBICHUH U AYKapUOTHYECKHUE TCHBI, TOTYyJaTh
JIOTUYHO MIPOIIECCOB, TCHETUYECKH MOAU(PHUITIPOBAHHBIC
(dhopMynupoBaTh U | CHCTEMHOI'O OpPTaHU3MBbI U CHIEIU(PUICCKHE THHUH
apryMEHTHPOBAHO aHanM3a KYJIbTUBUPYEMBIX KJIETOK.
OTCTauBaTh MOJTy4EHHBIX YMeThb: aIcKBaTHO CTaBUTh 3aJa4u
COOCTBEHHYIO TO3UIIMIO | HAYYHO- HCCIIeN0BaHus O0BEKTOB Ha OCHOBE METO0B
IO TMPEAMETY B O0BEKTY | UCCIICIOBATEILCKUAX | TCHETUYCCKOW WHKEHEPUH; BEIOUPATh THIT
HCCIIEI0BaHu, MaHHBIX U BEKTOPHOMH CHUCTEMBI, PEIUITUCHTHBIN
FOTOBUTH TEKCTHI | TIPEJCTABIICHUS OpraHu3M B 3aBUCUMOCTH OT TTOCTaBJICHHOM

HAy4HbIX MyOJIMKaLMM,

HAayYHBIX OTYETOB U
OIIpENEeNATh cepsr
MIPUMCHCHHUS
pe3yabTaTOB  HAYYHO-
HCCIIEI0OBATEIBCKUX
pabor

pe3yJbTaToB B
dhopme HayIHBIX
OTYETOB U
nyonukanuii B
COBPEMEHHBIX
PEUTHUHIOBBIX
HAYYHbIX U3JaHUAX

3aJ]auyu ¥ yCJIOBUH POBEIECHUS
AKCIIEPUMEHTA; IJIAaHUPOBATh [IPOBE/ICHUE
HKCIIEPUMEHTAIbHBIX UCCIIEIOBaHUM;
OCYILECTBIISITh COAEPIKATEIBbHYIO
MHTEPIPETALHIO PE3YIbTaTOB
AKCIIEPUMEHTAIBHBIX PA0OT.

BuiaeTh: OCHOBHBIMU IPUHIMIIAMHU PaOOThI
C TEHEeTUYECKU MOAU(PUIIMPOBAHHBIMU
OpraHu3MaMH, BEKTOPHBIMH CUCTEMaMH U
71a00paTOPHBIMU KYJIBTYPaMU;
COBPEMEHHBIMHU NIPEICTABICHUAMU U
KOHLIETIIUAMHU 00 001X npobiaemax u
MIEPCIIEKTUBAX PAa3BUTHUS METOJIOB
TEeHETUYECKOW NHKEHEPHH.

HJIK k3.2
Ymeer
bopmynupoBaTh
Hay4YHBIC THUITOTE3HI,
JOTUYHO U
apryMEHTHPOBaHO
OTCTauBaTh
COOCTBEHHYIO
MO3UIIMIO 1O
npeMeTy U
00BEKTY
UCCIICIOBAHMS,
CTPOUTH
MaTeMaTH4YeCKue
MOJICTIH ISt
OITMCaHUS
U3y4aeMbIX
SIBJIEHUW U
MPOIIECCOB,
IPOTHO3UPOBATH
HOBBIC
HaIrpaBJICHUS

3HATH: OCHOBHBIC TTPUHIIUIIBI
(hOopMyITMPOBAHUS HAYYHBIX THITIOTE3 U
MpaBuJia BEACHUSI HAYYHOUN TUCKYCCHH TIO
npoOJeMaTHKE TeHETUYECKH

MO (UIIMPOBAHHBIX OPTaHU3MOB,

Ymerb: popMynupoBaTh HAYYHBIC THTIOTE3HI,
MIPOTHO3HPOBATH HAMIPABICHUE PA3BUTHUS
TCHHO-MH)KCHEPHBIX TEXHOJIOTHI U Pa3BUTHS
OMOTEXHOJIOTHI Ha X OCHOBE;

Baagern: ciocobamu aHanu3a, 00001meHus u
(dbopMyIUpOBaHUS 3HAHUIA, PE3YIHTATOB,
THIIOTE3 U TIPOTHO30B B 00J1ACTH TEHHO-
WHXCHEPHBIX UCCIEIOBAHUN U
OMOTEXHOJIOTHH.




HaY4YHBIX
HUCCJIENOBAHUN U
onpenensaTh chepbl

MPUMEHEHUS

pe3yIbTaTOB

Hay4HO-

HCCIIEA0BATENLCKUX

pabor

HJIK k33 3HATbh: OCHOBHbBIC MPUHIIUIIBI TOATOTOBKHU
Bnaneer HaBbIKaMH | HAYYHBIX TPYAOB U OTUYETOB, MOPSIIOK
IMOJTOTOBKHU MIPOBEICHUS HAyYHBIX UCCIIEOBAaHUN B
TEKCTOB HayYHBIX 007acTH TeHHO-UHKCHEPHOU e TeIIbHOCTH,
myOJIMKaIui, YMeTh: IPOBOJUTH IMOUCK, aHAJIU3,
HaIlMCaHus U aHHOTHPOBAaHUE U pedepupoBaHUe
dhopMHUpOBaHHS COBPEMEHHOI Hay4HOI TUTEpaTyphl,

OTYETOB, CO3/JaHHS
aJITOPUTMOB U
MIPOrPaMMHOTO
obecneyeHus 1Mo
TEMATHKE
MPOBOIUMOM
Hay4YHO-
HCCIIEN0BATENLCKOM
paboThI

COCTaBJISITh HAYYHbIC U AHAJIUTUYECKHE
OTYETHI 110 TEME UCCIIEJOBAHUS.

Baapers: HaBbIkaMu pabOTHI C OCHOBHBIMU
OuonoruueckuMu 6a3aMu JaHHBIX U C
podeccroHaIbHBIM POrPpaMMHBIM
o0ecrieyeHreM J1J1s1 KOMITbIOTEPHOM
00paboTKH OOJIBIIMX MaCCUBOB
OMOJIOTMYECKUX JIaHHBIX, HABbIKAMU ITOUCKA
HAy4HOH JINTepaTyphl U COCTABIICHUS
OTYETOB.




IV. COAEP’ KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM IMCHUILINHBI COCTABJISIET 2 3a4eTHBIX eUHMIbI, 72 Yaca.
N3 HUX peann3yercs ¢ HCHOJIb30BAaHUEM JIEKTPOHHOTO 00YUEHUs U JUCTAaHIIMOHHBIX 00pa30BaTesibHbIX TexHosorui 10 yacos
®dopma MPOMEKYTOYHOMN aTTeCTALIMU: 3a4ET.

4.1 Cooeporcanue oucyuniunvl, CHPyKmypuposaHHoe no memam, ¢ yKazaHuem 61008 y4eOHblX 3aHAMUNl U 0Mee0eHH020 HA HUX KOoauvecmeda
aKademMuyecKux 4acoe

Ne Pa3zgen pucuunjinHbl/ TeEMa o Buner yueGHOI paboThl, dopma TeKkyero
n/n S | BKJIHOYAsk CAMOCTOSTCIILHYIO paboTy oO0yJaromuxcs | KOHTPOJIst
= E , TPAKTHYECKYIO TIOJITOTOBKY M TPYJIOEMKOCTh ycneBaemMocTu/
S 3 (B gacax) Dopma
(5} o
o g IPOMEKYTOYHOI
= £,| KonraktHas pabora npernoaaBaress ¢ =
= o 4 aTrrecTauuu
=S 00yJaromuMucs =
& % o ) (o cemecTpam)
S S & =
o = R
o < = s =) g
5% : ; & Jlekuusi | Cemunap/ KoncyabTanus 58
< = = = MpakTuueckoe, S g
v Q "N e JabdopaTopHoe S =
© R = = 3anaTHe/ O =

1 2 3 4 5 6 7 8 9 10

1 Paspnen 1. Beenenue. Mcropus
reHeTHYeCKOl nHkeHepun. Oomme Koaoxsuym

pHi. . 3 6 2 2 - 2 [TucbMEHHBII OTIpoC
MIPUHITAITE B METO Il T€HETHYECKOMN KCP
WHKXCHEPUH.

2 Paznen 2. Merononorus u I KO”“OKBZIYM
WHCTPYMEHTAPUI T'€HETUYECKON 3 8 2 2 - 4 HCI’MGEIE;H OHpoc
WHXCHEPHUH.

3 Pa3nen 3. BekTopHbIE CHCTEMBI HA OCHOBE 3 8 5 5 4 . KOHHOKB{’WM
BI/IPYCOB. NCBbMCHHBIN OHpOC




KCP

Pasznea 4. OcoO0eHHOCTH Te€HETUYECKOM
TpaHcHopMaIK FYKAPUOTHICCKIX
OpraHU3MOB.

Komnoksuym
[TuceMeHHbIN Opoc
KCP, JToknan

Paspnen S. Tpancrennsle pacTeHUs.

Konnoxsuym
[TucsMeHHbIH orpoc
KCP

Pa3nen 6. TpancreHHbie )KUBOTHBIE.

Konnoxsuym
[TuceMeHHbIN OMpoc
KCP

Paznen 7. [ eHOMHOE pelakTUPOBAaHUE HA
ocHoBe CRISPR/Cas cucreMsl.

Komnoksuym
[TucerMeHHbIN ompoc
KCP, JToknan

Paaue.ﬂ 8. Ucnonw3oBanue TPaHCI'CHHBIX
OpTraHnu3MoOB B 6I/IOTCXHOJIOFI/II/I, MCIUIINHE
M CEJIECKOM XO3SHCTBE.

Komnoksuym
[TucerMeHHbIN ompoc

KCP

Pa3znen 9. 3akoHOmaTENBCTBO B 001aCTH
TCHHO-UHKCHEPHOU JCATCIbHOCTH.
DTHYecKue MpoOIeMbl CO3/IaHUS U
HCIIOJIb30BaHMs T€HETHYECKHU
MOTU(DUIIMPOBAHHBIX OPTAaHU3MOB.

Komnoksuym
[TucerMeHHbIN ompoc

KCP




4.2 ITnan eneayoumophnoit camocmoamenbHol padomsl 00y4aOWuUxca no OUCYUNJIUHE

CamMocTosiTenpHas paboTa 00yJaroMIUXCs

Y4eOHO-METOANIECKOE

Cemect Hazpanwe paznena, c T OrneHouHOE obecrniedeHne
o OKH JTOCMKOCTb -~
p TEMBI Bun camocrosarenpHO paboOTHI P 124 CPEACTBO CaMOCTOSITETbHON
BBITIOJIHEHUS (uac.)
paboThI
3 Pasnen 1. Beenenue. | V3yueHne JIEKIIMOHHOTO MaTepuana c Komoksuywm
VcTopust reHeTHuecKoi | MCTIONb30BaHHEM KOHCIIEKTOB, INEKTPOHHBIX v N
CTHBIHI
umkenepun. O6uiue MaTepuayioB  (Tpe3eHTAalMW, KHUTH, CTaTbu) U 1-2 1e 2 R OCHOBHAA U
MNPUHIMIIBI 1 METOABI peKOMeHHyeMOﬁ JINTEPATYPBI, IIOATOTOBKA K A HI/ICI)N?GHHI)II‘/'I IOTIOJTHUTEIHLHASA
[eHeTHYECKOI MPAaKTHYECKOMY 3aHATHIO, YCTHOMY M ITHCHMEHHOMY nMTeparypa
HMHXECHEPUHU. OIIpoCy. orpoc
3 U3zyuenue JIEKIIUOHHOTO Marepuaia c KommoxsiyM
Pa3gen 2. Meromonorus | HCIOJIb30BAaHUEM KOHCIIEKTOB, SIEKTPOHHBIX Y CTHBIH OcHoBHas 1
¥ HHCTPYMEHTapHUii MarepuaigoB  (Ipe3eHTalMM, KHHUIH, CTaTbH) W 3-4 He 4 OIIDOC JIOTIOJTHUTENNbHAS
FEeHETHYECKOi pEeKOMEHIlyeMOi  JuTepaTypbl,  HOATOTOBKa K A e F; N IuTepaTypa
MCbMEHHBIN
UH)KCHEPHH. MPAaKTUIECKOMY 3aHSATHIO, YCTHOMY U MHUCEMEHHOMY
i}
OIIpocCy. orpoc
3 U3zyuenue JIEKIIUOHHOTO Marepuaia c KommoxsiyM
HCTIONIE30BaHNEM KOHCIIEKTOB, AIEKTPOHHBIX o
Pasnen 3. BekropHbie YcerHblid OcHoOBHas U
MarepuajoB  (Ipe3eHTAlMM, KHHUIH, CTaThbH) W
CHCTEMBI Ha OCHOBE N 5-6 Hep. 4 ompoc JIOTIOJTHUTEbHASL
pEeKOMEHIlyeMOi  JuTepaTypbl,  HOATOTOBKa K N
BHUPYCOB. IIncemeHHBIN Jmreparypa
MPAaKTUIECKOMY 3aHSATHIO, YCTHOMY U MHUCEMEHHOMY
m
OTIpocCy. Orpoc
3 U3zyuenne JIEKLIIUOHHOTO Mmarepuana c Komnnoxsruym
Pazpen 4. OcoGeHnoctH | yenonp3opannem KOHCIIEKTOB, 3JIIEKTPOHHBIX VY CTHBIH o
i HOBHAs U
TCHCTCCKON MarepuanoB  (NPE3eHTAlMM, KHWIH, CTaTbH) M 7.8 4 ompoc CHOBHA
TpaHC(I)OpMaI_[I/H/I peKOMeHHyeMOﬁ JINTEPATYyphI, IoAroTOBKa K -6 HEA. ITuceMeHHBIU AONOTHUTEIbHAS
9YKapHOTUYECKHUX JIUTEpaTypa
MPAaKTUIECKOMY 3aHSATHIO, YCTHOMY U MHUCEMEHHOM
OPTaHH3MOB. p y 4 y Y orpoc
OTIPOCy. Jloknan
3 Uzyuenne JIEKIIMOHHOTO MaTepuana c KooKy
UCIIOJIb30BaHUEM KOHCIIEKTOB, IEKTPOHHBIX Y CTHBIH OCHOBHAS 1
Paspen 5. Tpancrennsie | MaTepuasioB  (MpPE3CHTAllUM, KHHUTH, CTaThbH) W 9-10 Hexn 4 OIIDOC OOIHATENbHAS
pacTeHwus. pPEeKOMEHIyeMOi  JHTepaTypbl, IOATOTOBKa K ) Tne pe . eDaTVDa
MCbMEHHBIN JUTEPAT,
MPaKTUYCCKOMY 3aHATHIO, YCTHOMY W NHCBMCHHOMY patyp
oInpoc

OIpocy.




CamocrosiTenpHas padboTa 00yJaronuxcs

VY4eOHO-METOUIECKOE

Hazpanue pazgena, OrneHovHOE obecrieueHne
Cemectp N Cpoxu TpynoemkocTsb o
TEMBI Bun camocTosarenpHOM paboTHI S (uac.) CPEACTBO CaMOCTOSTEIIbHOI
] paboThI
3 Uzyuenne JIEKIIMOHHOTO MaTepuaia c KooKy
UCTIOJIb30BaHUEM KOHCIIEKTOB, JNIEKTPOHHBIX Y CTHBIH OCHOBHAS 1
Paspnen 6. TpancreHHsle | MaTEpUAIIOB (vnpe3eHTaum/1, KHUTH, CTaTbH) U 11-12 nex 4 ompoc OTIONHUTEbHAS
JKUBOTHBIE. PEKOMEHIYyeMOH  JHTepaTyphl,  IOATOTOBKA K TTHCbMeHHbL SuTeparypa
MPAaKTHYECKOMY 3aHATHIO, YCTHOMY U IHCHMEHHOMY
OIIpocCy. OIpoc
3 Pasnen 7. Tenomuoe | VI3yuenue JIEKIIMOHHOTO MaTepuaia c Konnoksuym
peakTHpoBaHue Ha | UCTIOIB30BaHMEM KOHCIIEKTOB, JNIEKTPOHHBIX YcTHBII OcHoBHAS I
ocuose CRISPR/Cas | MaTrepuanoB  (Ipe3eHTAIMM, KHHUTHM, CTaTbU) W ompoc
CHCTEMBI. PEKOMEHIYyeMOH  JHTepaTyphl,  IOATOTOBKA K 13-14 nen. 4 [THCEMEHHBIH AOTOIHATEIEHAS
MPaKTUYECKOMY 3aHSTUIO, YCTHOMY M THCHMEHHOMY onpoc JmTeparypa
OTIpocy. Jloknan
3 Pasnen 8. M3yueHue IeKIIMOHHOT0 MaTepuala ¢ UCIOIb30BaHUEM KOIIOKBIT
Hcronp30BaHue KOHCITEKTOB, 3JIEKTPOHHBIX MaTepHaioB (TIPE3CHTAIIHH, M
TPAHCTE€HHBIX OPTaHU3MOB KHHWTI'H, CTaTI)I/I) u peKOMeHHyeMOﬁ JIATEPATYPHI, 15-16 4 Yerubli Ocnosnas 1
B OMOTEXHOJIOTHH, MOJrOTOBKA K MPAaKTHUECKOMY 3aHATHIO, YCTHOMY H HE. ompoc AOTIOTHUTCIIbHA
MEIUIMHE U CENBCKOM  |TTHChbMEHHOMY OIPOCY. ITucbmenHbli jTeparypa
XO3SHCTBE. onpoc
3 Paznen 9. W3zydenne IeKIMOHHOTO MaTepHala ¢ HCIIOIb30BaHUEM
3aKOHONATENbCTBO B |KOHCIIEKTOB, DJIEKTPOHHBIX MAaTEPUANIOB (ITPE3EHTALNH,
00671aCTH FeHHO- KHUTH, CTaTbM) W PEKOMEHIYeMOH JIUTepaTyphl,
HHKEHEPHOH MOJTOTOBKA K MPAKTHYECKOMY 3aHSATHIO, YCTHOMY H Komnnoxsruym
JeSITeNbHOCTH. MHCbMEHHOMY OIIPOCY. VYcrHbIi OcHoBHas u
Drtudeckue npodreMs 17-18 uen. 2 orpoc JIOTIOJIHUTEIbHAS
CO3JIaHus U ITucemeHHbIM JIUTEpATYpa
HCIIOJIb30BaHUSI orpoc
TEHETHIECKH
MOAM(DHUIUPOBAHHBIX
OpraHU3MOB.

OO0t 00eM CaMOCTOATENBHOI paboTHI 1Mo TucHHILIHHE (Jac) — 32

N3 HuX 00beM caMOCTOSITEILHON pabOThI C UCIIOJIB30BAHUEM AJIEKTPOHHOTO O0yUEHUs U
JVCTAaHIIMOHHBIX 00pa30BaTENbHBIX TeXHOJOoTHH (yac) — 10




4.3. Cooepoicanue yueonozo mamepuana

Pasznea 1. BBenenue. UcTopusi reHeTHYecKOi MHKeHepuu. O0mye NPUHIUNBI U
MeTO/bl FeHeTHYeCKO HHKeHEePUH.

Tema 1.1. Mcropust reHeTnueckoil UHkeHepuu. [Ipennocbulku MosBIEHUS TPAaHCTEHHBIX
TEXHOJIOTHM.

Tema 1.2. O0uirie TPUHIUIIBI M METO/IbI TEHETHUECKON MHIKEHEPHUH.

Tema 1.3. CoBpeMeHHass cTpaTerusi MW TEPCHEKTUBBI TEHETHYECKOM WHIKEHEPHH.
KoMmMepueckn ycnenible NpuMepbl TPAHCTE€HHBIX YKapHOTUYECKUX OPraHU3MOB.

Pa3zgen 2. MeT010/10rUsl 1 MHCTPYMEHTAPHUII TeHeTUYECKO MHIKEHEPUH.

Tema 2.1. JIHK — ocHOBHas 1ieneBasi MOJIEKYyJia B T€HHO-WHKCHEPHBIX HCCIICOBAHUSIX.
3akoHOoMepHOCTHU cTpoeHus u coiictBa JJHK.

Tema 2.2. @epMeHTHI, UCTIOIb3yEeMbIE B TEHETUYECKON MHIKEHEPHUH.

Tema 2.3. Meronsl koHcTpyrpoBanusi ruOpuaHbix JHK in vitro. BekropHble MoseKyiibi
JHK.

Tewma 2.4. Metonb! BBenenus ruopuanbix JJHK B kineTkw.

Tema 2.5. IILIP u cexkBenupoBanue no CaHrepy kak 6a3za reHeTHYeCKO WHKEHEPUU.

Pa3nes 3. BekTopHble cucTeMbl HA OCHOBE BHPYCOB.

Tema 3.1. Bupyc SV40 kak MOJIEKyJISIPHBIIA BEKTOP.

Tema 3.2. AneHOBUPYCHI M T€HHAs TEPAIIUSI.

Tema 3.3. MosnekysipHbIe BEKTOPBI Ha OCHOBE BUPYCOB TepIieca.

Tema 3.4. TpaHcIyKIus TEHOB C TIOMOIIBIO PETPOBUPYCOB.

Tema 3.5. Bupychl HaceKOMBIX KaK BEKTOPHI BBHICOKOI()(HEKTHBHOM IKCIPECCHH TyKEPOIHBIX

T'CHOB.

Pazpen 4. Oco0eHHOCTH TeHeTHYeCcKOl TpaHchopMalUuH JYKAPHOTHYECKHX
OPraHu3MoOB.

Tema 4.1. OCHOBHBIE OTINYUS PU TE€HETUUECKOW MOJU(PHUKAIIMU TPO- U 3YKAPHOTHUECKUX
OpraHU3MOB.

Tema 4.2. OcOGeHHOCTH T€HETHUECKON TpaHC(hOpMAallUU KIETOK PaCTEHUN U AKUBOTHBIX.

Tema 4.3. OcoGeHHOCTH PaOOTHI C KYJIbTYPaMH KJIETOK )KHBOTHBIX M PACTECHHM.

Tema 4.4. TIpoOnembl «COBMECTUMOCTH» T'€HETHYECKOTO Marepuana. Ajanranus
HYKJIEOTH/IHBIX TIOCJIeI0BATEIbHOCTEH AJ11 KOHKPETHOTO PELIUIMEHTa TeHETHUYECKOr0 MaTepHara.

Paszgea S. TpancreHHbie pacTeHHs.

Tema 5.1. ToTUNAaTEeHTHOCTh KaK Ba)XKHOE MPEUMYIIECTBO JJsI SKCIEPUMEHTAIbHOM
OUOJIOTHH.

Tema 5.2. Bexropnas cuctema Oaktepwuii pona Agrobacterium.

Tewma 5.3. Ycnennsie mpuMepsl TPAHCTEHHBIX PACTEHUM.

Tema 5.4. TpancreHHble pacTeHus: Kak OMOpeaKkTOPbI AJIs MOTYYEHUS IIECHHBIX METa0O0JIUTOB.

Pa3zgen 6. TpancreHHble ;KUBOTHBIE.
TCMa 6 1 . TpaHCFGHHBIG JKNUBOTHBIC B CPYHJIaMeHTaJ'IBHBIX HNCCIICAOBAHUAX
Tema 6.2. TpaHcreHHbIE KUBOTHBIE B CEJILCKOM XO35IUCTBE M MEULIMHE.



Tema 6.3. Ycneninbie IpuMepbl TPAHCTEHHBIX KHUBOTHBIX.

Paznen 7. I'enomHoe penaktupoBanue Ha ocHoe CRISPR/Cas cucrembi.

Tema 7.1. Hctopust pa3BUTHUsI TEXHOJIOIMM T€HOMHOIO PpEJaKTUPOBAHUS Ha OCHOBE
CRISPR/Cas cuctemsr.
Tema 7.2. Ipunnun paborer CRISPR/Cas cucrembl s peaakTHPOBAaHUS TCHOMOB

JYKapHOT.
Tema 7.3. OcHOBHBIC ITpenMyIecTBa U orpannyeHus npumenenuss CRISPR/Cas cucremsr
JUTSI TEHOMHOTO PEIaKTUPOBAHMSI SYKAPUOTHIECKUX OPTraHU3MOB.

Pa3nen 8. Ucnosnb3oBaHue TPAHCTEHHBIX OPraHN3MOB B OMOTEXHOJIOTHH, MeAULIHE U
CeJIbCKOM XO035JiCTBe.
Tema 8.1. TpancreHHbIE OpraHU3MBI KaK OMOPEAKTOPHI.

Tema 8.2. Mcmonb3oBaHWE TPAHCT€HHBIX OPraHU3MOB [UISl YCKOPEHHUS KJIaCCUYECKOM
CEJICKIINH, YIYUIICHUS] CBOWCTB U Ka4eCTBA CEIbCKOXO03iCTBEHHOM MPOTYKIUH.
Tewma 8.3 TpaHcreHHbBIE TEXHOJIOTUN B MEIUIIUHE.

Paznen 9. 3akoHogareJbcTBO B 00/1aCTH TeHHO-MH)KEHEPHOH /1eATEJbLHOCTH.
JTHYecKHe MPOoOJieMbl CO3IAHHSI M HCHOJIb30BAHUS TeHETHYECKH MOAM(PHIHPOBAHHBIX

OpraHm3MoB.

Tema 9.1. 3akononatenscTBO PD B 00:1aCTH reHHO-MH)KEHEPHON JAEATEIBHOCTH.

Tema 9.2. 3apyOexHO€e 3aKOHOJATEIbCTBO B 00JACTH T€HHO-UH)KEHEPHOM J€TalbHOCTH.
Tema 9.3 DTuyeckue npoOIeMbl pelakKTHPOBAHUS TEHOMA.
Tema 9.4 OcobGeHHOCTH 0€30MacCHOrO MCIOJIb30BAaHMs T€HETUYECKH MOAM(DUIINPOBAHHBIX
opranu3MoB. Pucku ams skonorndeckoit oocranoBku. [TumeBas 6€30nacHOCTb.

4.3.1 Ilepeuensv cemunapckux, RPAKMUYECKUX 3aHAMUIL U 1A00PAMOPHBIX padom

Ne Ne pazgena u HaumeHoBaHue TpynoeMKoCcTh OueHounbie | PopMupyeMble
n/H TeMBbI CeMHHAPOB, (uac.) cpeacTBa KOMIIETEeHIIHH
NMPAKTHYECKUX U Bcero N3 mux (MHAMKATOPDI)
JIa00paTOPHBIX PadoT | yacos npaxkTuye
cKas
TOATOTOB
Ka
1 2 3 4 5 6 7
1
Paznen 2. IK-1
Merononornst ~ u | 1OHATHE O JlaGopatoprast | MK mx11
MHCTPYMEHTapHii PECTPUKTa3AX. pabora HIK k12
reHeTHYeCKOI PecTpuKIHOHHBIi 5 IIuceMeHHbIH UK nx13
HKEHEpHHL. ananu3. Co3zanue ompoc IK-3
BEKTOPHOU YcrHbii HJIK niksa
Temer: NeNe 2.2 — | koHCTpyKIHMH. orpoc HJIK k32
2.3. UK nikss
2 JlaGopatopHast IK-1
Pazgen 2. parop
pabora WK nr1a
Meromonorus u | TP u .
. ITnceMeHHBIH HK k12
WHCTPYMCHTAPHIA CCKBCHHPOBAHUE IO 2
TeHEeTUYECKOU CoHre onpoc HJIK s
MEOKCHEDH py: YcrHbIH K-3
pHH. orpoc UK nrsa
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Tema: NeNe 2.5. HJIK k32
HJIK nix3s
TIK-1
Pasnien 2. | pabora c JlabopatopHast UK xc11
Merononorust ¥ | reperyaeckivn Gasamn pabota HJIK 112
HHCTPYMCHTApHH JTAHHBIX. Ananus [TiCchMEHHBII MK nx1a
TEHETHIECKON TCITEBBIX ompoc MK-3
HHXCHEPHH. HYKJICOTHTHBIX YCTHBIH UK rx3a
Tema: NoNe 2.3. MOCIEI0BATEIHLHOCTEMN. oTpoc HJIK riks.2
HJIK nx3s
nK-1
Paznen 3. HJIK 11
BekTopHbie HJIK k12
CHCTeMbI Ha OCHOBe | AZCHOBUDYCEI 1 KoILIOKBHYM WK nxc 13
BHPYCOB. TeHHasl Teparnus K-3
HJIK nx3a
Tema: NoNe 3.2. UK 32
HJIK nx3s
IIK-1
Paznen 5. . HJIK k1
TpaHcreHHbBIE Yerublit K 112
paCTeHMSL. Tpancrennsie JIOKTIa] HIK k13
pacTeHusl. Kopotkoe MK-3
Tembr: NeNe 5.1 — COO6HICHI/IC Hﬂ[( 1K 3.1
5.4. HIIK 1k
HJIK k33
IK-1
Pasnien 6. KostokBruym Zﬂ]Ig fIKLL
TpancrenHsie [IMCEMEHHBIA IK 12
SKHBOTHBIE. TpaHCcreHHbIe onpoc MK k13
JKHBOTHBIE. y i TIK-3
Tempr: NeNe 6.1 — CTHBI UK nxsa
6.3. ompoc HJITK 132
HJIK nx3s
Paznen 7. 'enomHoOe l'[;(-l
PCAAKTUPOBAHUC HA | JTysajiy skcnepuMeHTa JlaGopatopras HIK w11
OCHOBE pabota UK nx12
u TE€HETHYECKUX N
CRISPR/Cas o [TucoMeHHbIH HJIK k13
KOHCTPYKITHIA JUIS
CHCTEMBI Orpoc IK-3
: NpUMEHEHHUS .
CRISPR/C YcerHbIl HJIK niksa
Tembr: NeNe 7.1 — aS CUCTEMBL.. orpoc WK nxa2
7.3. HJIK nx3s
Pazgen 8.
HUcnons3oBanue nK-1
TPaHCTEHHBIX
P IlocranoBka 3amauud u JlaGoparopHast HJIK k11
OpPraHu3MOB B AWl TpaHCTeHHOTO paboTta HIK k12
OHMOTEXHOJIOTHH, N . [THCEMeHHbIIH WK nx1s
MCAULIHE u| oP ompoc IK-3
3alaHHBIMHA g
cem)gKOM cBofCTRAMIH VerHbIi HJIK k31
X03sHicTBeE. ) ompoc HIIK k32
Tembr: NeNe 8.1 — MK ks
8.3.
TIK-1
Pasnen 9. CpaBHeHHE WK nrc11
3aKOHO/ATENBCTBO 3aKOHOIaTEILCTB Konnoxsuym WK nx12
B OONACTH TCHHO- | pasHbIX CTpaH B VerHslit HIK nx13
HH)XCHEPHOH obnactu TE€HHO- orpoc 1K-3
JEATCIIBHOCTH. HHXKEHEPHOU WK nrsa
OTuuecKue JEeATENBHOCTU HJIK k32
npo0IeMbl HJIK k33
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CO3JJaHuUs u
UCIIOJIB30BaHUS
TeHETHYECKU
MOIU(PHUIIHPOBAHHEI
X OpPraHU3MOB.

Tembr: NeNe 9.1 —
9.4.

4.3.2. Ilepeuenvs mem (80npocog), GbIHOCUMBIX HA CAMOCHIOAMENbHOE U3YUYEHUE
cmyoenmamu 6 pamkax camocmosamenvroul pavomot (CPC)

pedepaTom U TOKITaIOM.

Ne Tema 3ananne dopMmupyemas NAK
n/n KOMIIeTeH LU
1.
OcobGenHocTH K rxcsa
TPAHCKPHUIIIIHOHHOTO u | O3HaKOMHTBCS c MaTepHaioM, MK 1
TPAHCIAIMOHHOTO MOJrOTOBUTBCSA K OMpocy; pabora Hax I1K-3 HIIK [IK3.
anmapaToB MNPOKApHOT U | ped)epaToM /MM TOKIAI0M. 1K 3.3
9YKapHOT.
2. HJIK nxaa
.. | O3HaKOMUTHCS c MaTepHajoM,
depMeHTHl TeHEeTUYECKOil UK 32
I MOATOTOBUTLCA K ONpOCY; paboTa Haj I1K-3 WK
' pedepaToM U JOKIAIOM. MK 33
O3Hako c c aTepuao HIK s
H MUTBCA MaTrepu M,
3. Cexsenupopanue JHK no ) P HJIK k32
Conrepy MOJIrOTOBUTBCS K OMpocy; pabora Hax I1K-3 WK
’ pedepaToM W/HITH JOKIAI0M. MK 33
4 UK nr3a
Merobt O3HAKOMUTHCS c MaTepHaIOM,
UK 32
KOHCTPYHUPOBAHUS MOJIrOTOBUTBCS K OMpocy; pabora Hax IK-3 WK
ruopuaaex Mmonekyn JJTHK. | pedeparom w/nnm goxiaagom. VIK nxcss
> O3HAKOMHUTHCS c MaTepHUaIOM HAK s
Bupyc SV40 KaK . P ' HJIK k32
MOJIEKYAPHELH BEKTOP MOJIrOTOBUTBCS K OMpocy; pabora Hax IK-3 WK
' pedepaToM W/HITH JOKIAI0M. MK 33
6 HJIK nxsa
I'eHHO-MH)XEHEPHBIE O3HAKOMHTHCSA C MaTepHajioM, Hﬁl( 32
CHCTEMBI Ha OCHOBE BUPYCA | TIOJATOTOBUTLCS K OMpOCy; pabora Ha I1K-3 U KHK '
TAITHJLTOMBI. pedepaToM W/HITH JOKIAI0M. K a3
7 HJIK nks1
O3HaKOMHTbCS c MaTepHaioM, WK
AJIEHOBHUPYCHBIE BEKTOPBL. | TIOATOTOBUTHCS K OMpOCy; pabora Haj T1K-3 WK K32
pedepaToM W/MIH IOKIaI0M. 1K 3.3
8 HJIK rixc3a
O3HaKOMHTbCS c MaTepHaIoM,
WK ka2
Bupychl HACEKOMBIX. MMOJITOTOBUTHCS K OMpOCy; paboTra Hax I1K-3 WK
pedepaToM W/MIH OKIaI0M. 1K 3.3
9 HJIK rixc3a
I'eHHO-MH)XEHEPHbIE O3HaKOMHUTECS c MaTepuaioM,
WK ka2
MPOTHBOBUPYCHbIE MOATOTOBUTBCSL K OMPOCY; paboTa Haj IIK-3 WK
BaKI[MHBI. pedeparoM /UK TOKIAIOM. lIK3:3
10 WK nraa
O3HaKOMHUTECS [¢ MaTepHualioM,
HJIK nk 32
I'eHHas Tepamnusi. MOJITOTOBUTBECS K OMpocy; paboTa Hax I1K-3
HJIK k33
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11 WK nraa

O3HaKOMHUTECS [¢ MaTepHualioM,
HIIK rixs.2
HCTEHHBI TEHUSI. MOJTOTOBUTHCS K OIT ; Ta H -
TpaHcreHHbIe pacTe OJIrOTO c ompocy; pabora Ha IK-3 WK
pedeparoM u/nim TOKIag0M. K33
12 HJIK nx3a
O3HaKOMHUTECS [¢ MaTepHajoM,
HIIK rixs.2
TpaHcreHHbIE KUBOHBIE. MOJIrOTOBUTHECS K Ompocy; pabora Hax IIK-3 MK
pedeparoM u/nim TOKIag0M. K33
13 | Druueckue poOIEMBI HJIK nxsa
O3HaKOMHTHCS c MaTepHaioM,
HCIOJIb30BaHKE HIIK k32
MOJIrOTOBUTHCSA K OMpocy; pabora Hax IIK-3
TPAHCT€HHBIX )XUBOTHBIX U WK nxas
N pedeparoM H/UIH TOKIATIOM. :
pacTeHHi.
14 | 3akonomarenscrBo B HJIK nxsa
O3HaKOMHTHCS c MaTepHaioM,
obnactu T'eHHO- WK nxs2
. MOATOTOBUTHCS K OMPOCY; paboTa Haj IK-3
HWH)XEHEPHON HJIK ka3
pedepaToM W/HITH JOKIAI0M. :
JIeSTeIIbHOCTH.

4.4. MemoouuecKkue yKa3anus no opeanu3auyuu camocCmoameabHol padomovt Cmy0eHmoe

CamocrosTenbHas paboTa CTYJICHTOB SBJISIETCS COCTAaBHOW YacThIO YUeOHOTO Tporiecca 1
npecieayeT caelyrolue Heu:

* COBEpIICHCTBOBAHHWE HABBIKOB CaMOOOpPa30BaTEIbHOM pabOThl KaK OCHOBHOTO MYTH
HOBBIIIEHUS YPOBHS 00pa30BaHuUs;

* yruyOJieHue U pacllupeHue 3HaHUM 110 MpEeaMETY.

JUis opraHu3aluy CaMOCTOSITENIbHOM paboThl Mo AucHMILIMHE «[ €HHO-UHKEHEpPHBIE
CHCTEMBI HYKapHOT» UCIOIb3YIOTCS CIeAyIoIne GOpMbl CAMOCTOSTEILHON y4eOHON pabOTHI:

* U3y4YEHHUE MaTepuaa, U3JI0KEHHOTO B JIEKIIHAX;

* U3Y4YEHHUE U aHAJIU3 PEKOMEHIOBaHHOM JINTEPATYphI;

* CaMOCTOSITENIbHBIM TOWCK, M3Y4Y€HHWE W aHaIM3 JINTEpaTypbl O IUCUUIUIMHE, HE
YKa3aHHBII B CIIUCKE PEKOMEHI0BAaHHOM JINTEPATYPHI;

* CaMOCTOSITEIbHOE H3Y4YeHHE Yy4eOHOro MaTepuaina, HpelyCMOTPEHHOro paboueit
IIPOrpPaMMOii, HO HE U3JI0KEHHOTO B JIEKLIUSAX;

.

IlonroroBka K NpPaKTUYECKOMY 3aHATHIO COCTOMT B TEOPETUYECKOM IOATOTOBKE H
BBIMIOJTHEHUH MTPAKTUYECKUX 3aJIlaHUH (pellieHne 3aa4, OTBEThl Ha BOIPOCHI U T.1.):

* TOJArOTOBKA K ONPOCY;

* TOJrOTOBKAa K KOJUJIOKBUYMY;

* TOATOTOBKA pedepaTos;

* TOJrOTOBKAa YCTHBIX JOKJIAJOB;

* TOJrOTOBKA K TECTUPOBAHUIO (IIpU HAJIMYHH).

Pexomenoayuu no noocomoske peghepama

o Pegpepam — bopma MUCBMEHHOM PabOTHI, KOTOPYIO PEKOMEHAYETCS MPUMEHSTh
OpU OCBOCHMM BapHATUBHBIX (MPOQMIBHBIX) JUCHMUIUIMH MPO(GECCHOHATBHOTO  IHKIIA.
[IpencraBisier coOOM KpaTKoe H3JI0KEHHUE COJEp)KaHUS Hay4YHBIX TPYIOB, JIUTEPATyphl IO
OIIPECIIEHHON TEME.

o 3anaya MOArOTOBKHU pedepaTa — 3aKpeNUTh 3HAHUS, MMOJYUYEHHbIE MPU W3YUYEHUU
TEOPETUYECKOr0 Kypca, M TMOJIYYUTh HABBIKA CaMOCTOSITEIIBHOTO HM3YyYEHHUS MEKIYHApOIHBIX
UCTOYHHKOB COBPEMEHHOH JHMTEpaTyphl Ha aHIJIMHCKOM si3bIke. PedepaT mpezicrasisier coboit
KpaTKHi aHAJTMTUYECKUH 0030p MUHUMYM OJTHOT'O UCCIIEI0BaHMs B 00JaCTH SKCIIEPUMEHTAIbHON
OMoNoTMM  KJIETKM C TPUMEHEHHEM MOJICKYJISIPHO-OMOJIOTHYECKUX METOJIOB  aHalIM3a.
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HccnenoBanue, BBIOpaHHOE 17151 0030pa, TOJKHO OBITH OMYOJIMKOBAHO HAa aHTJIMICKOM SI3BIKE B
pELeH3UPYEMBIX MEXKYHAPOAHBIX W3JIaHUSAX HE paHee, yeMm 3a mociennue 10 ner. CryneHT
CaMOCTOSITENILHO BBIOMpaeT TeMy pedepara W MPOU3BOAMUT MOUCK CTaThH, MO KOTOPOW OyneT
JIeJIaTh aHATMTUYECKHIT 0030p, C UCIOIB30BaHUEM JIOCTYIHBIX 0a3 JaHHBIX HAYYHOU JIUTEPaTyphl
U TOMCKOBBIX cucteM. CTaThs M TeMa pedepara IOKHA OBITH OJ0OpEHa IperojaBaTeseM
muctumuinael. [Ipu monaroroBke pedepata CTYAEHT JAOMOJHUTENBHO MOXET HCIOJIb30BaTh
yueOHYyI0, CHEIHMAJIbHYI0 M CIPAaBOYHYIO JIUTEPaTypy, HAaydHblE CTaTbU B POCCHHCKUX H
MEXIYHApOAHBIX M3aHusAX. Pedepar npeacrasiserca CTyJEHTOM Ha AJIEKTPOHHOM HOCUTENE U
JIOJDKEH COZIEPIKaTh CIENYIOIIUE pa3zelibl: TUTYIbHBIN JIUCT, COJEpKAHUE, BBEICHUE, OCHOBHAS
4acTb, 3aKJII0YEHHE, CIIMCOK MCIOJIb30BAaHHOM JINTEpaTyphl. B OCHOBHOM YacTH NpUBOAUTCS 0030p
UCTIOJIb30BaHHBIX B OIYOJMKOBAHHOM HCCJIEIOBAaHUN METOJIOB U pe3ynbTatoB. O0BeM pedepara
JIOJDKEH cocTaBisTh 10 - 15 crpanui, HO He 6osiee 20 cTpaHUI] MAIIMHOIIMCHOTO TeKCTa popMara
A4, mpudtom Times New Roman kernmem 14 uyepe3 1.5 untepBana. OdopmueHue pedepara
MPOU3BOJUTCS  COTJIACHO PEKOMEHJAAlUsAM Y4eOHO-METOAMYECKONH KOMHUCCHUU  OHOJIOro-
nouyBeHHOTO akynpreta PI'BOY BO «UI'Y» 11t KypCOBBIX U BBITYCKHBIX KBATH(PHKAIIMOHHBIX
pabot. Taxxe mnomyckaercs odopmienue pedepata B coorBerctBuu ¢ ['OCT 7.32—2017,
YCTaHABIUBAIOIIMM 001mue TpeOOBaHUS K CTPYKTYpe U TpaBwiaM OQGOPMIICHUS OTUYETOB O
HAyYHO-UCCIIEIOBATENLCKUX paboTax.
[ ]
Pexomenoayuu no noocomoexe ycmnozo ooxknaoa
[ ]

. 3amuTa pedepara Tpou3BOAUTCS B (GopMe JoKIana (YCTHOTO BBICTYIUICHHS)
CTYACHTA Ha HNPAKTHYCCKOM 3aHATUH IICPCI aYIII/ITOpI/Ief/'I, BKJIIO‘-IaIOHIeﬁ B cels CTYACHTOB U
npernoiaBaTens JUCIUIUTMHBL JIOKIIaa JOJDKEH COMPOBOXKAATHCS HATIISAHBIM MPEICTABICHUEM
KpaTKoro cojaepxaHusi pedepara B BUJE TNPE3CHTAI[MU, BBIIIOJHEHHOW C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX TporpamMMm. PexomeHayeTcst A MOATOTOBKHM TPE3EHTAllMH HCIOJIB30BaTh
nporpammy Microsoft PowerPoint. 3amaueit mokiaga B BHAE YCTHOTO BBICTYIUJICHUS SIBIISIETCS
MOJTy4YeHUs] TIEPBUYHBIX HABBIKOB HAyYHO-HCCIEIOBATEIbCKOM pabOThl, YMEHUH KpaTko U
Harjis1iIHO NpCACTaBIIATh PE3YJIbTAThl HCCIICAOBaHMA, (1)0pMI/IpOBaHI/IC HAaBBIKOB U YMGHI/Iﬁ BC€ACHUA
HayyHOU auckyccud. OIleHKa AOKIaJa OCYIIECTBISAETCS B COOTBETCTBHE CO CIEAYIOLUUMU
KPUTEPUSIMH: YETKOCTh HM3JIOKCHHSI OCHOBHBIX 3JIEMEHTOB pedepara; MOHUMAHHE H3ydaeMOi
npoOJieMbl U METOJIOJIOTMH HAay4YHOTO HMCCIEIOBAHUS, YMEHHE BBISBIATH CHIbHBIE CTOPOHBI U
HEAOCTAaTKN H3JIOKCHHBIX B CTATHE TGOpI/Iﬁ U HUCIIOJB30BAaHHBIX METOAOJIOIMYCCKUX ITOJAXOI0B,
BJIa/IeHHE TIPO(ECCUOHATFHOM TEPMUHOJIOTHEN; YMEHHE OTBEYATh Ha BOMPOCHI AyUTOPHH.

Kpumepuu oyenxu pegpepama

N3noxeHHoe MOHMMaHWe pedepaTa Kak ILEJIOCTHOIO aBTOPCKOIO TEKCTa OINpenessieT
KPUTEPUN €ro OLIEHKH: HOBHU3HA TEKCTA; CTENEHb PACKPBITHUS CYIIHOCTH BOINPOCA; COOIIOACHUS
TpeGoBaHU# K 0()OPMIICHHIO.

Hosuzna mexcma: a) ymenue paboTaTh ¢ UCCIEIOBAHUIMH, KPUTUYECKOW JIUTEPATypOil,
CHCTEMaTH3MPOBATh U CTPYKTYpUPOBATh MaTepuall; 6) CaMOCTOSATEIILHOCTh OLICHOK M CYXKICHUH;
B) CTUJIEBOE €TUHCTBO TEKCTA.

Cmenenv packpvimus cywHOCmu 6onpoca. a) COOTBETCTBHE IUIaHa TeMe pedeparta; 0)
COOTBETCTBHUE COJIEPKaHMS TeME U IUIaHy pedepaTa; B) MOTHOTA U TIIyOMHA 3HAHUN IO TEME; T)
000CHOBaHHOCTb CIOCOOOB M METOAOB PabOTHI C MaTepHUaIOM; €) yMeHHEe 0000maTh, Aenarb
BBIBOJIBI, COTIOCTABIIATh PA3JIMYHbBIE TOYKH 3PEHHS 10 OJJHOMY BOTIPOCY (Tpodiieme).

Cobnioodenue mpebosanuii Kk oghopmienuio. a) HACKOJIBKO BEpHO O(OPMIICHBI CCHIJIKM Ha
UCTONBb3YEMYIO0 JIUTEpaTypy, CHUCOK JHUTeparypbl; 0) OLEHKa TIPaMOTHOCTH U KYJBTYphI
U3J10XKeHus (B T.4. opporpaduyeckoit, MyHKTYallMOHHOM, CTUIIMCTUYECKON KYJIbTYpHbI), BIIaJICHUE
TEPMUHOJIOTHEH; B) coOmoienrne TpeboBanmii K 00bEMY pedepara.
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* Ouenka «omauunoy». Tema IONHOCTBIO PACKPBITA, IPOAHAIU3UPOBAHO COBPEMEHHOE
COCTOSTHUE BOIIpOCa, MaTepuai H3JI0KEH JIOTMYHO, IOCIeoBaTeabHo, pedepar odopmiieH B
COOTBETCTBUU C TEXHHUYECCKUMHU TPEOOBAHUSIMHU, MPEABSIBIAEMBIMHA K TAKOTO POjJa paboTam.

* Ouenka «xopouioy. Tema packpbITa, IPUBEACHO TOCTATOUHOE KOJMYECTBO MaTepHralia, HO
OpH 3TOM MaTepuall B HEAOCTATOYHOW CTENEHW TMPOaHAIM3UPOBAH aBTOPOM, oQopMmIiIeHHE
pedepara COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

* OueHka «yoogremeopumenvHoy. TemMa pacKpblTa IIOBEPXHOCTHO, MaTepuaig He
POaHAIU3UPOBaH, B 0QOPMICHUN UMEIOTCSI TEXHHUECKHUE HEeAOCTaTKU.

* OueHka «Heydosremeopumenvho» - TeEMa HE PACKPbITa, CKYIHBIM 00BEM IPUBEIEHHBIX
MaTepuasoB.

Kpumepuu oyenxu ycmuozo ookniaoa

OneHnka ycTHOro 10KJ1a/ia OCYLIECTBIIAETCS B COOTBETCTBUE CO CIIENYIOIIMMH KPUTEPUSIMHU:
YETKOCTh M3JIOKEHHS OCHOBHBIX 3JIEMEHTOB pedepara; MOHMMaHHE H3ydaeMoil MmpoOiemMbl U
METOJOJIOTUHA HAy4YHOI'O HUCCIICIOBAHMS; YMEHUE BBIABISATH CUJIBHBIE CTOPOHBI M HENOCTATKU
U3JIOKEHHBIX B CTaTb€ TEOPUH M HCIIOIB30BAHHBIX METOAOJOTMYECKUX IIOJXOJOB; BIIAJICHUE
npodeccuoHaIbHON TEPMUHOJIOTHEH; YMEHNE OTBEYaTh Ha BOIPOCHI ayIUTOPHH.

* Ouenka «omauuno». B 1OKJIage IOJHOCTBIO PAacKpbITa TEMa, MPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHHE BOIIPOCA; CTYIEHT CBOOOJHO BIaJEET MAaTEpUAIOM, H3JIAaraeT ero
JIOTMYHO, TIOCJIEI0BATENIbHO, TAKOHUYHO, XOPOILIUM Hay4HBIM A3bIKOM. JlOKJIa/1 CONPOBOXKIAETCS
npe3eHTanuel, KOTopas COCTaBlI€HAa C CcOONIOJeHHeM oO0mux TpeOoBaHUN OOpMIIECHuS,
COJICPKUT CCBUIKM Ha NpUBEACHHBIE (POTO, pUCYHKH, cxeMbl U T.1. Ilpu oOCyxaeHun cTyneHt
JEMOHCTPUPYET MOHUMaHHE U3ydaeMOM IpOoO0JIEMbl U METOIOJIOTMM HAay4YHOTO HMCCIEAO0BAHUSA,
BJaJIcHHUE NpO(ecCHOHANBHOM TEPMHHOIOTHEH M yMEHHE TI'paMOTHO OTBEYaTh HA BOIPOCHI
ayJIUTOPUHU.

* Ounenka «xopowoy». TeMa packpbITa, IPUBEIEHO JOCTATOYHOE KOJUYECTBO MAaTepHaa,
HO IIpU ATOM MaTepual B HEIOCTATOYHOM CTENEHW IpOaHaIM3UpOBaH aBTOpoM. Mmerorcs
He/loueThl B 0(pOpPMIICHUH MPE3EHTALMH WM MTPE3EHTAIMs HE B MOJIHOW CTENEHH COOTBETCTBYET
oOuMm TpeboBaHusAM. OTBETHl CTyJEHTa Ha BONPOCHI HE SBJISIOTCS HCUEPHBIBAIOIIMMU U
apryMEeHTHPOBAHHBIMHU.

* OueHka «yIOBIETBOPUTENBHO». TeMa packpblTa HE IOJHOCTBIO, MaTepuan He
IIPOAHAIIM3UPOBAH, CTYIEHT IOKa3blBAET INOBEPXHOCTHBIE 3HaHWA. [Ipe3eHTanus 4YacTUYHO
COOTBETCTBYET YCTaHOBJIEHHBIM TpeOoBaHusaM. [lpu oOcyxneHuM mAokjIaga CTYACHT JaeT
HENPAaBWIbHBIE UM UCUEPIIBIBAIOLIUE OTBETHI.

* OneHka «HEyIOBJIETBOPUTENIbHOY». Tema He pacKpbITa, MPUBEAECH CKYAHBIH 00BEM
MaTepHaia; Mpe3eHTalusi OTCYTCTBYET HJIM HE COOTBETCTBYET TpeboBaHusAM. [Ipu obcyxaeHnu
JTOKJIaJia CTYICHT He J1aeT OTBETHI MJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

4.5 Ilpumepnasa memamuka Kypcoswvix paoom (npoekmaoe)
KypcoBbie paboThl He IPEeTyCMOTPEHBI Y4EOHBIM IJIAHOM.

V. VYUEBHO-METOJNYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

a) OcHoBHas1 IMTEpaTypa

1. 'enetnyeckas nwxkenepus: yued. mocooue / C. H. lllenkyHoB. - 3-¢ u3., UcIp. u JOII. -
HoBocubupck: Cub. ynus. uza-Bo, 2008. — 514 c. ISBN 5-379-00335-4. - ISBN 978-5-379-
00335-7 (1 aK3.).
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2. MonekynspHO-TeHETUYECKHEe U OMOXMMHYECKHE METOJbl B COBPEMEHHOH OMOJIOruu
pactenuii [DnekTpoHHbIi pecypc]. — OBK. — M. : bunowm. Jlabopartopust 3nanwmii, 2012. - Pexxum
nocryna DbC "UznarensctBo "Jlawp". Heorpanuy. nocrym. — ISBN 978-5-9963-09

3. Yuiicon K. [TpyHIHITB 1 METOII OMOXUMUH U MOJICKYIISIPHOM OMOIOTHH [ DIEKTPOHHBIN
pecypce] / K. Yuncon, [Ix Yonkep. — M. : bunom. Jlaboparopus 3nanuii, 2013. - 848 c. Pexum
nocryna: ObC "UznatenbcrBo "Jlanp". — Heorpanud. goctym. - ISBN 978-5-9963-2126-1

0) JJonmosiHuTeEIbHAS JJUTEpPATypa

1. 'enom, KJIIOHUpPOBaHHUE, IPOUCXOXKICHHE YelioBeKa [ Tekcr] : HayuHoe u3aanue / Ilox pe.
JL.U. Kopoukuna. - ®psizuno : Bek 2, 2004. - 222 c. : ui, kaptsl ; 20 cMm. - (Hayka nis Bcex). -
bubmuorp. B xonie rias. - ISBN 5-85099-138-7 (1 3k3.).

2. 'enomuka - mequnune [Tekcr] : HayuHoe u3nanue / Pex. B. 1. UBanos, JI. JI. Kucenes.
- M. : Akagemknura, 2005. - 392 ¢. : un. ; 25 cm. - ISBN 5-94628-212-3 (1 3k3.).

3. 'ennas nmwkenepus B onorexnosoruu [Teker] : yueOnuk s By30B / I'. A. XKypasiena ;
nox pex. C. I'. Uare-BeuromMoBa. - 2-¢ u3sj., nepepad. u goi. - CII6. : Dko-Bekrop, 2019. - 342 c.
: WL, UB. W, Ta0m. ; 22 cm. - bubnuorp.: c. 316-326, 337-342. - Nmen. ykas.: c. 327. - [Ipeam.
yKkas.: ¢. 328-336. - ISBN 978-5-906648-97-6 (1 3k3.).

4. Molecular Biology of the Gene [Tekcr] : Hayunoe uzmanue / J. D. Watson [u ap.]. - 5th
ed. - San Francisco : Pearson Education, 2004 (1 3k3.).

B) 0a3bl JaHHbIX, nH(bopMaunonﬂo-cnpanoqﬂme H ITOUCKOBbBIC CUCTEMBI

1. https://www.ncbi.nlm.nih.gov — Be6-caiit HarrioHaapbHOTO 1eHTpa OMOTEXHOTOTHIECKOM
urdopmarmu CIIA (NCBI), kotopslii ipenocTaBiisieT OeCIUIaTHBIN TOCTYI K Pa3IMYHBIM 0a3zam
JTAHHBIX, BKJIOYas 0a3bl JaHHBIX, COAEPIKAIME Pa3UYHbIC THUIBl TEHETUYECKUX TaHHBIX, 0a3bl
JAHHBIX AHHOTALUN MyOJIMKAIMA OMOMEIMIIMHCKON M 00IIe0HOIOrHYeCKON HalpaBICHHOCTH;
COZEPIKUT MOIYJISIPHBIE MTPHUI0KEHHSI U HHCTPYMEHTHI OMOMH(pOPMAIIMOHHOTO aHAN3a.

2. https://www.ncbi.nlm.nih.gov/genbank/  — apxuBHas reHeTHueckas 0a3a JaHHBIX
GenBank HammonansHoro mentpa 6uorexronoruueckoi uapopmarmu CIIA (NCBI), koropast
CONCPXKHUT  OOMIEAOCTYNHYIO  AHHOTHPOBAHHYIO  KOJUIEKIIMIO  BCEX  HYKJICOTHIHBIX
MOCJIEI0BATEIbHOCTEN 3aKOIMPOBAHHBIX B HUX MOCJIEI0BATEILHOCTEH OEJIKOB.

3. http://www.ebi.ac.uk — Be0-caiiT EBporneiickoro nacruryra ouonnpopmaruku (EMBL-
EBI), kotopslii mpemocTaBisieT OCCIUIATHBI [OCTYN K MOMYJSPHBIM TMPHIOKEHHUAM IS
O01OMH(OPMALIMOHHOTO aHaldN3a HYKJIEOTHIHBIX U OEJNKOBBIX IOCIEI0BATEIBHOCTEH, MOUCKa
JAHHBIX C MOIIHBIMU BO3MOKHOCTSIMU MEPEKPECTHBIX CCBHIJIOK.

4. https://www.ebi.ac.uk/ena - Espomeiickuii apxuB uykiacotuaoB (ENA), apxusHas
reHeTnyeckas 06aza naHHbIX EBporeiickoro nncruryra 6nonndopmaruku (EMBL-EBI), kotopas
COJICPKHUT HCUYECPIBIBAIONIYI0 HWH(MOPMAIMIO O ITOCIEAOBATEIFHOCTH HYKJICOTHIOB B MHPE,
BKJIIOYas JIaHHBIE O HEoOpaOOTaHHBIX IOCIEA0BATEIbHOCTIX, HWH(pOpPMAIMI0O O cOOpKax H
(GyHKIIMOHATHLHBIEC AHHOTAIUH.

5. http://ensemblgenomes.org — Ensembl, coBmecTHbIii HayuHBIli TIpoekT EBpomeiickoro
uHCTUTYTa  OmouHdopmaruku u  MuHctutyra  CeHrepa, KOTOpBIM  IperoCTaBisieT
WHTErPUPOBAHHBIA JOCTYyNl K 0a3aM JaHHBIX, KAacalOIIUXCS CTPOCHUS T'C€HOMOB Pa3IMYHBIX
OpPTaHU3MOB.

6. http://www.ddbj.nig.ac.jp/ — SInmonckas 6a3za manueix JJHK DDBIJ, kotopas comepxur
UH(GOPMAHIO 0 HYKICOTHIHBIX IOCIIEAOBATEIBHOCTIX, OTHOCAIIMXCS K PAa3IMYHBIM T€HaM H
OpraHu3MaMm.

7. https://www.ncbi.nlm.nih.gov/pubmed/ — anrmosi3eiuHass TekcTOBass 0a3a JaHHBIX
PubMed, conepkamiass 1uTaThl, AHHOTAMM W CCBUIKM Ha IIOJNHBIC TEKCTHI IMTyOJIMKAIMA
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OMOMEIMIIMHCKOH M OOIIEeOHONIOTHYecKO — HampaBleHHOCTH  HammoHanmpHOro — IIeHTpa
ouorexnonorudeckoit mapopmanmu CILIA (NCBI).

8. https://www.sciencedirect.com — 0a3a JaHHBIX aHIJIOS3BIYHOW HAYYHOW MEPUOIMKU
ScienceDirect usnarenbctBa Elsevier, npemocrasiser GecrutaTHbIi JOCTYI K aHHOTAIMAM BCEX
nyOnuKanui, conepkamuxcs B 6asze, u k 0onee 1,2 MITH. MTOJHBIX TEKCTOB CTaTEH.

9. http://elibrary.ru/defaultx.asp - HayuHast 5JeKTpOHHas OHOIHMOTEKA, KPYITHEHIIHI
poccuiickuii MHGOPMAIMOHHBIM TMOpTal B O0JIACTH HAYKH, TEXHOJOTHH, MEAWIMHBI U
o0Opa3oBaHus, colepKaluil pedepaTsl M MOJHBIE TEKCThl Oosee 29 MJIH HAy4yHBIX cTaTell U

nyOnuKanui.

10. https://cyberleninka.ru  —  poccuiickas  HaydHas  JJIGKTpOHHass  OHOJIMOTEKA
«KubepJlennnkay.

11. https://www.researchgate.net — OecmartHast couuanbHas ceth ResearchGate s

COTPYIHHMYECTBA YYEHBIX BCEX HAYYHBIX TUCHHUIUINH, BKJIIOYACT TAKUE CETEBBIE IPHIIOKCHHS,
KaK CEMaHTHYECKMH TIOMCK, COBMECTHOE WCIOJIb30BaHue (aijoB, OOMEH IyOIMKAI[MIMH,
TeMaTH4ecKre GOpyMbI, METOOIIOTHUCCKUE UCKYCCHHU U TaK JlaJiee.

12. http://molbiol.ru - HelTpambHas pycCKOSI3bIYHAS TEPPUTOPUS IS TEX, KTO
npo¢eCCHOHATIFHO CBSI3aH ¢ OMOJIOTHEH MITH MOJISKYJISIPHOM OMOJIOTHEH.

13. http://e.lanbook.com/ — OBC «M13aarenbcTBo JIaHby.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIVINHbI

6.1 YueGHo-1260paTOpHOE 000pPY/I0BAHHE

MarepuanbHO-TEXHHUUYECKOE OOecreueHne AUCHUILIUHB «] eHHO-MH)KEHEpHBIE CUCTEMBI
IYKapHOT» 0a3MPyeTCs Ha CIEAYIOUINX Pecypcax.

e Ayautopus IJi NPOBEAEHUS 3aHATUH JEKIMOHHOTO THIA. AyauTopus oOopyroBaHa:
cneyuanusuposantou (yueObHoil) mebenvio Ha 12 mocal0uHBIX MECT; 000PYAOBaHA MEXHUYECKUMU
cpedcmeamu obyuenus: Tlpoexkrop Epson EB-X03, Dkpan ScreenMedia, [locka aymuTopHas
MenoBasi, MarHutHas, Jlabopatopuss opran xumuu - Ilkad BeITsDKHON AD-221"- 2 mT.,
Xumunueckuit mkag (cremtax) -1 mr., JlabopaTopHbIil CTON C BBIKATHBIMU TymMOamMu — 5 IIT.,
XononunbHUK «MHHCK» - 2mT., Amnmapar Ijs BepTUKaIbHOro 3jekrpodopesa — 1 1mrT.,
Bakyymnsriii ucnaputens PBO-64 — 1 mr., Bonmsmerp BY-15 — 1 mt., lesunrerparop Y-20 — 1
mtT., Vi3Mepurenb MOHHBIX CONPOTUBJICHUH (MMmmenaHca) - 1 mT., VICTOUHUK OHUTaHUS IS
anektpodopesa "Iapd" — 1 mT., Ocummorpad yHuBepcalbHbIA ABYyXiydeBoil C-55 — 1 miT.,
Tepmocrtar TC-80 — 1 ., Lentpudyra MIIB-310 — 1 mr. cayxamumu sl IpeacTaBiIeHUs
yaeOHO# MH(pOpMaIuu OONBIION ayAUTOPUH MO TUCHHIDIHHE «| eHHO-WH)KEHEpHBIE CHUCTEMBI
YKAPHOT». YUEOHO-HALTAOHBIMU NOCOOUAMU, 0OECTICUNBAIOIIMMU TEMATUYECKHE MILTIOCTPALH
10 AUCIUIUINHE «] €HHO-MH)KEHEPHBIE CHCTEMBI DYKApHOT». TPE3CHTAIMH B KOJNYECTBE 5 IIT.

e Ayautopusi A NPOBENEHUS 3aHATUN MPAKTUYECKOTro THMA. AyauTopus o0opy1oBaHa:
cneyuanuzuposarnuoll (yaeoHo) mebenvro Ha 12 MOCaAOYHBIX MECT; 000PYI0BaHA MEXHUYECKUMU
cpeocmeamu obyuenusi: Ilpoextop Epson EB-X03, Dxpan ScreenMedia, Jlocka ayautopHas
MmenoBasi, MaruutHas, Jlabopatopus opran xumuu - Ilkad BeITsDKHON AD-221"- 2 mT.,
Xumuyeckuit mkag (cremtax) -1 mr., JlaBopaTopHbIil CTON C BBIKATHBIMU TyMOamMu — 5 IIT.,
XonmomunbHUK «MHHCK» - 2mT., Amnmapar Ijis BepTHUKaJbHOro 3jekrpodopesa — 1 mrT.,
Bakyymusriii ucnnapurens PBO-64 — 1 mt., Bomemerp BY-15 — 1 mir., Jlesunrterparop V/1-20 — 1
mt., Vi3Mepurenb MOHHBIX CONPOTUBJICHUH (MMmnenaHca) - 1 mT., VMICTOYHUK TUTaHUS Ui
anextpodopesa "Dapd" — 1 mr., Ocrmtorpad yHuBepcanbHbIA aByXiydeBo C-55 — 1 miT.,
Tepmocrar TC-80 — 1 ., Henrpudpyra K-24 — 1 mwr., Lentpudpyra MIIB-310 — 1 mT.
CIIy’KaIllUMU AJIs IpeACTaBlIeHus yu4eOHOM MH(popManuy OOJIbIION ayJUTOPUU MO JUCLUIUIMHE
«['eHHO-UHKXEHEPHBIE CUCTEMBI 3YKapUOT».
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o KomnbioTepHblil Kimacc (ydeOHAs ayAWTOpHs) Al TPYNIOBBIX M WHAWBHIYAIbHBIX
KOHCYJIbTAIlMM, TEKYyIIEro KOHTPOJS M TMPOMEKYTOYHOM aTTecTallud, OpraHU3aluu
CaMOCTOSITENILHOM paboThI. AynuTopusi 000pyA0BaHA: CIICUATN3NPOBAHHOM (Y4eOHOI ) MeOeTbIO
Ha 20 mocaZoyHbIX MECT, JOCKOH MEJIOBOI; 000py/J0BaHa TEXHUUYECKUMHU CPEICTBAMU O0yUEHUSI:
Cucremnsliii 610k PentiumG850, Mounutop BenQ G252HDA-1 mT.; Cuctemusriii 6:1okAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 610k PentiumD 3.0GHz, MonuTop
Samsung 740N — 3 mrt.; Mono6mok IRU T2105P — 2 mr.; Cuctemusiii 6110k Pentium G3250,
Monutop BenQG955 — 1 mt.; Cuctemusiit 610k Pentium G3250, Monutop BenQ GL2250 — 1
mit.; CucreMusiit 610k Pentium G3250, Monutop Samsung T200 HD — 1 mt.; CuctemHbIii 6J10K
Pentium G3250, MonuTop Samsung T190N — 1 mt.; Cucremnsiii 610k Pentium G3250, MonuTop
Samsung 740N — 1 wrT.; IIpoektop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHu4eHHBIM
noctynoM K cetu MHTepHeT u oOecriedeHHeM JOCTyNa B 3JEKTPOHHYIO HH(OpPMAalMOHHO-
00pa3oBaTesbHYIO Cpealy OpraHU3aIuu.

o [lomemenuss g XpaHeHHs | NPOPUIAKTHUECKOrO OOCTy)KMBaHUS Yy4eOHOTrO
o0opynoBanus. Ayautopusi 000pynoBaHa: ClelUaTIN3UPOBAHHON MeOenbio Ha § MOCagOuHBIX
mect; Brermspknoit mkadg — lwmr., Jlamunapssii mkagp — 2 mr., Tepmocrar TC-80 — 2 miT.,
JlabopartopHblil cTon MeTauinyeckuit — 3 mt., JlabopaTOpHBIiA CTOJ ¢ PE3MHOBON MOBEPXHOCTHIO
— 2 wt., XOJOOWIbHUK «ATHaHT» — lmT. MUKpOoCcKOn MOHOKYJISpHBIA — 8 T, Mukpockon
"buonam"-1 wr., Crepunuzarop mnaposoit BK-75 IIT "T3MOMU" — 1lwmr., Ilunerka
aBromaruueckas Jlennuner 0,5-10 m"-1 mr., [Tunerka-go3atop"-1 mr., Mukpockon Levenhuk
D870T tpunokynsip"-1 wr., [Ipoekrop OBepxexn'-1 mrt., [Ipoektop View Sonic"-1 mt., [Ipoexktop
View Sonic"-1 mr., Hoyr0yk Lenovo"-2 wir. , [Ipunrep Brother -1 ., [Ipuntep Canon -1 mir.

6.2. IlporpaMMHoOe oGecnieyeHne

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 o1 30.10.2014 .

2. Kaspersky Endpoint Security ans ousneca - Cranmaptabeiii Russian Edition. 250-499.
®opyc Kontpaktr Ne04-114-16 ot 14nos6ps 20161 KES. Cuer NePCI[3-000147 u AKT or
23n0510ps 20161 JInm.Ne1B08161103014721370444.

3. Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlutien3uu
Microsoft 43364238.

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

5. Office 365 mpodeccuonanpHbIi ItOC A8t yuamuxcs. Homep 3akasa: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHn4yeckue M JIeKTPOHHbIE CPEICTBA
[Ipe3enTanuu no BceM TemMaM Kypca.

VII. OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

i ocBOGHMSI TUCHUIUTMHBI «I €HHO-WHKEHEPHBIE CHUCTEMBI dYKApPHUOT» MPUMEHSIOTCS
clenyrolne o0pa3oBaTelIbHBIC TEXHOJIOTHH:

1. Hugpopmayuonnas nexyus. JIGKIUS — 3T0 CKATOE HM3IOKEHUE OCHOBHBIX HAYYHBIX
¢dakToB, YTO sBIAETCS 0a30W IS aHAIW3a PaACCYXKIEHUMH, OICHOK.

20



2. Jlexyua-euzyanuzayus. B Xone JeKIMH CTYACHT MNpeoOpa3oBHIBACT YCTHYIO H
NUCHbMEHHYI0 MH(OPMAIMIO B BU3YAIbHYIO (pOpMy, BBIACISS MPU ATOM HamboJiee 3HAYMMBbIC U
CYyIIECTBEHHBIC 3JIEMEHThl. Ha JIeKIHMH HCTIONB3YIOTCS CXEMBbl, PUCYHKH, YEPTEKH, CIIAi]IbI-
NPE3CHTAIMH, K IOATOTOBKE KOTOPBIX IPHBIEKAIOTCS oOydatonmecs. [IpoBeneHue JeKIuu
IPOBOJUTCS B BUJE CBSI3HOTO Pa3BEPHYTOr0O KOMMEHTHPOBAHUS MOATOTOBIICHHBIX HATJISIHBIX
oCcoOHiA.

3. Ilpobnemnas nexkyus. B xome mnpoONeMHON JIEKUMU 3HAHUS BBOIATCS Kak
«HEU3BECTHOE», KOTOPOE HEOOXOMMO «OTKPBITH». [IpoOiaeMHast ISKIUsl HAUMHACTCS C BOITPOCOB,
C TIOCTAaHOBKHU IMPOOJIEMBI, KOTOPYIO B XOJ€ M3JIOKEHHsI MaTepuana HeoOXoauMo pemuts. [lpu
9TOM BBIJIBUTaeMasi IpodiieMa He UMEET OJHOTHITHOTO PEIICHHs], TOTOBOM cXeMbl HeT. [laHHBIH
TUN JIGKIMU CTPOMTCA TakuM oOOpa3oM, 4YTO JAEATENBHOCTh CTYJCHTa [0 €€ YCBOCHHUIO
npuOJIMKaeTCsl K TOMCKOBOW, HCCIENOBATEIbCKOW. B Xoje JeKIHMH TPOUCXOIUT THAIIOT
IPEenoIaBaTess U CTYACHTOB.

4. Jlexyus-6eceoa. Ilpennonaraetr  HEMOCPEICTBEHHBIH KOHTAKT MPENOJaBaTels C
aynutopueit. [IpeumyinecTBo JieKIuu-0ece bl COCTOUT B TOM, YTO OHA IO3BOJIAET MPUBJICKAThH
BHUMAaHHE CTY/ICHTOB K HanOoJiee BaXKHBIM BOIIPOCAM TEMBI, ONPEICIATh COJACPKAHHE U TEMII
U3JIOKEHUsT Y4eOHOTO MaTepuaia ¢ y4eToM OCOOCHHOCTEH CTYICHTOB.

5. Jlexyus ¢ pazbopom konkpemuou cumyayuu. B Xone TeKIUN KOHKPETHAS CUTYaIHsI
U3JIaraeTcs yCTHO MIIM B BUAE KPAaTKOro nuaduiibMa, BUIE03amucH U T. 1. CTyIeHTH COBMECTHO
AHATM3UPYIOT U 00CYX/IAI0T NPECTABICHHBI MaTepHall.

6. [Ilpakmuueckue 3auamus — OTO 3aHATUE, TPOBOAMMOE TIOA PYKOBOACTBOM
npernoiaBaTeiisi B y4eOHOH ayTuTOPHUH, HAIPABICHHOE HA YIJIyOJICHUE HAYYHO-TEOPETHUCCKUX
3HAHUH W OBJAJCHHE ONpPEICICHHBIMH METOJAMU CaMOCTOSATEIBHOW pPabOThI, KOTOpOE
dopmupyeT npakTHueckue ymMeHus. OaHoi u3 (GopM MpPaKTHYECKUX 3aHATHH B BY3€ SIBISICTCS
CEeMHHap.

7. Konnokeuymer — BHUJ y4eOHOTO 3aHATHS, HPOBOJUMOIO C ILEJIbIO TNPOBEPKU U
OLICHUBAHM 3HaHWUU ydamuxcsa. KoIIOKBHYM MOKET MPOBOIUTHCS B (OPME WHIAMBHIYaTHHOMN
Oecenpl MpenogaBareNs CcO CTYAGHTOM WM Kak MaccoBblii ompoc. B xone rpymmoBoro
00CYX/IEHUS CTYJIEHTHI y4aTcCsl BEICKa3bIBaTh CBOIO TOYKY 3PEHUS IO ONPEICICHHOMY BOIPOCY,
3alUIaTh CBO€ MHEHHUE, MPUMEHssSI 3HAHMsI, MOJIyYeHHbIE Ha 3aHATUAX MO npenmery. B xone
KOJJIOKBHYMa TAaKK€ TPOBEPSIIOTCS pedeparsl, Ipyrue IMHUChMEHHbIE pPabOThl CTYIEHTOB,
IPOBOJUTCS 3aCIyIINBaHUE TOKJIAOB.

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

9. Jlucmanyuonmsvie  obpazosamenvHvle  mexuonrocuu. 1log — TUCTaHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJIOTUSIMU TOHUMAIOTCS 00pa30BaTeIbHBIC TEXHOIOTHH, pEalTU3yeMbIe B
OCHOBHOM C NpPUMEHEHUEM HH(OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHBIX ceTell. IIpu ocBoeHnun
JTUCIATUTHHBL «MOJIeKyIIsIpHast OHOJIOTHS KISTKI» HCIIOIB3YIOTCS CIEIYIONNE TEXHOIOTHH:

* Keticosasa mexHonoeuss — (opMa JUCTAHIIMOHHOTO OOydYeHHs, OCHOBAaHHAs Ha
NPEJOCTaBICHUH O0ydJarommMcs HH(GOPMAIIMOHHBIX 00pa30BaTebHBIX PECYpCOB B BHUJE
CHELHMATU3UPOBAHHBIX HAOOPOB Yy4€OHO-METOAMYECKHX KOMIUIEKCOB C HCIIOJIB30BaHHEM
pa3IMYHbIX BUJOB HOCUTENEH HHpopMaIuu (KeicoB);

* UHMepHem-MexHONIo2Uss — CIOCO0 JUCTAHLMOHHOW Tmepenaud HHGOpMAIHH,
OCHOBAHHBIM Ha WCIOJNB30BAaHUN TJIO0ATBHBIX M JIOKAIGHBIX KOMITBIOTEPHBIX CeTeH st
oOecrieyeHus J0CTyna o0yJaroumxcs K HHPOPMaIMOHHBIM 00pa30BaTebHBIM pecypcaM U s
(GOpMHpOBAaHUS  COBOKYITHOCTH  METOJMYECKUX, OpPTaHM3AlMOHHBIX, TEXHHYECKUX U
IPOTPAMMHBIX CPEJICTB peau3allii U YIpaBJiIeHUsT Y4eOHBIM MPOLIECCOM HE3aBHCHMO OT MecTa
HaXO0XJIeHHs ero cyobekToB. Mcnomnb3yercs Obpa3oBarenbHbiii moptan UI'Y - educa.isu.ru.

VIII. OONEHOYHBIE MATEPHAJIBI /UIA TEKYIHEI'O KOHTPOJIA U
IMPOMEXYTOYHOM ATTECTALIIUA
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Ouyenounvie mamepuanvt 011 6X00H020 KOHMPOA
BxoaHOro KOHTpOIS 1Sl JAHHON AUCUUIUIMHBI HE MIPEYCMOTPEHO.

Ouenounvie mamepuanvl mexKyuie20 KOHmMpoa
OneHouHble MaTepuanbl TEKyIIEro KOHTpoiisi (opmupyiorcss B coorBerctBuu ¢ JIHA
YHUBEPCUTETA.
B pamkax gucnuiuimHbel «l'€HHO-MHXKEHEPHBIE CHUCTEMBI JYKApUOT» HCIOJIb3YIOTCA
cienymouye hopMbl TEKYIIEr0 KOHTPOJIS !

*  KOJUIOKBHYM;
° MUCbMEHHBIN OIIpoC;
*  pedepar;
*  YCTHBIU JOKJIA;
*  KOHTpPOJb CAMOCTOATEIbHOU PabOTHI.
q)OHI[ OLICHOYHEIX CPEACTB BKJIIOYAECT.
® nepequb BOHpOCOB nu 3a11aH1/1171 JJIA TCKYHIGFO KOHTpOJI?I;
° MEPCUCHb TEM K KOJIJIOKBUYMAM;,
*  TepedeHb TeM pedepaToB U YCTHBIX JTOKIIAIIOB;
*  IepedeHb BOMPOCOB Il camocTosTenbHoro uzydenus (CPC).

Ha3nadeHue OLIEHOYHBIX CPEJICTB: BBIABUTH C(HOpMUPOBAHHOCTH KomrereHnuu [1K-1 u
[MIK-3 (cm. m. Ill). CryneHTsl, He BBINOJHUBIINE TPEOOBAaHUS TEKYIIETO KOHTPOJS MU
MOJTYYHMBILIUE UTOTOBYIO OIICHKY TEKYIICH YCIIEBAEMOCTH «HE YIOBJICTBOPHUTEIBHOY», CUUTACTCS
UMEIOLIUM TEKYIIYI0 3aJ0JDKeHHOCTh. OOydaromuecs, MMEIIIUe 3aJ0JKEHHOCTH, TOJIKHBI
JUKBUIMPOBATH UX HE TIO3/IHEE, UeM 3a HEJIEIIO0 0 Havaja MPOMEKYTOYHOU aTTeCTallUu.

Ilepeuens 6onpocos u 3a0anuti 01 meKyuje2o KOHmpos

. CpaBHUTENIbHAS XapaKTEPUCTUKA TEHOMOB 3YKAapHUOT, IPOKAPUOT U BUPYCOB.

. IIpuanun cexksenuposanus JJHK no Canrenpy.

. OcHoOBHBIE ()EPMEHTHI T€HETUUECKON NHKEHEPHUH.

. [IpuHIUTIBI peaKTHPOBAaHUS TEHOMOB PACTEHUH M KHUBOTHBIX.

. DTHYeckue Mpo0IeMbl CO3/IaHMs U UCIIOJIH30BAHUS TPAHCTCHHBIX JKUBOTHBIX U PACTEHHH.
. CoBpeMeHHOE 3aKOHOIATEITLCTBO B 00JIACTH TEHETUIECKUX TEXHOJIOTHH.

. Crtoco0bI 10CTaBKM T'€HETHUECKOT0 MaTepralia B KIETKU DYKapHOT.

. IIpuHIIUT pabOTHI CUCTEMBI PeJaKTHUPOBaHKsI TeHOMOB Ha ocHOBe cucteMbl CRISPR/Cas.
. IIpuHIMI CeNeKTUBHOIO 0TOOPa FeHETUYECKU MOAU(PHUIIMPOBAHHON KIETKH.

10. OcoGeHHOCTH arpo0aKTepruaIbHON TeHETHUECKOM TpaHchopMaluy pacTeHUH.

0 3 O 01~ W N
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11. Ocobennoctr pabOTHI pecTpUKTa3. PECTPUKIIMOHHBIN aHATN3.
12. Vcnionp30BaHnEe TEHETHIECKH MOAUDHUITMPOBAHHBIX OPTaHU3MOB KaK OMOPEaKTOPOB.

Hepequb mem K KOJUl1OKeuymam

[TepeueHs TeM K KOJUIOKBHYMaM TipuBejieH B Tabmuie 4.3.1.

Ilepeuens mem peghepamos u 00K1a008

1. IlpyHIMIBI U TEXHOJIOTUYECKUH TOTEHIMAI KIIOHUPOBAHUS yKapUOTHUYECKUX I'€HOB B KJIETKaX
IIPOKApHOT.
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2. TpaHcreHHbIE pacTeHUS: MUQBI, PEATbHOCTh U IOTEHIIMATBHAS YTPO3a YEIIOBEUECTRY.
3. TpaHcreHHbIE )KUBOTHBIE: MU(DBI, pEAIbHOCTh U MOTEHIIMATIbHAS YIP03a YeJIOBEUECTRY.
4. VcTopus Bonpoca 0 MOpaTOPUHU Ha FEHHO-UH)KEHEPHBIE UCCIICOBAHMUS.

5. TlpoGnembl OesomacHocTH Tipu pabore ¢ pekomOuHanTHEIMH JIHK w mpu co3ganum
TPAHCT€HHBIX OPTraHU3MOB.

6. DTuyeckue npoOIEeMbl KIOHUPOBAHUS )KUBOTHBIX U YEJIOBEKA.

7. bruoTexHOIIOTHS: TeHEeTHUYECKas1, OeTTKoBasi U TKaHeBasi MHkeHepus B X XI Beke.

8. Mcnonp3oBaHue NOCTHKEHUH T€HETUYECKOM MHKEHEPUHU B CEJIbCKOM XO03sICTBE.

9. Mcnonp3oBaHue HOCTHKEHUN TEHETUYECKOW MHKCHEPUHU B MEIUIIUHE.

10 . Uctopus co3ganusi TPaHCTE€HHOW CUHEU PO3Bbl.

11. IlepBoe pegakTUpoBaHUE F€HOMA YEJIOBEKA.

Ouenoqnbte Mmamepuaivbl onna npomeafcymounoﬁ ammecmauyuu

®opMa MPOMEKYTOUHON aTTECTALUH - 3AUemn.

K 3auery nomyckaroTcst CTyI€HTHI, BBIIIOJIHUBLINE B IIOJTHOM 00bEeME ayAUTOPHYIO Harpys3Ky,
CaMOCTOATENIPHYIO paboTy, YCHEIIHO CHAABIIME BCE IIPEIyCMOTPEHHbIE (HOPMBI TEKYIIETO
KOHTpoJst. CTYACHTHI, UMEIOIINE 33J0JDKEHHOCTD 110 TEKYIIEMY KOHTPOJIO, TOJIKHBI BBIIIOJHUTD
BCE 00s13aTEJIbHBIE BUJIbI JE€ATEIBHOCTU 110 Yy4€OHOMY IUIaHY, U TOJIBKO 3aT€M JOIYCKAIOTCS K
c/aye 3ayera. 3a4eT IpOBOJAUTCA B GOpMeE YCTHOrO coOeceI0BaHuU.

OneHka oTBeTa OCYILIECTBIISIETCS B COOTBETCTBHE CO CIEAYIOIIMMU KPUTEPUSMHU: MOJHOTA
OTBETa Ha BOIPOCHI, CTENEHb BIAACHUS MaTepUaloM, H3J0KEHHOTO B OCHOBHBIX U
JOTIOJTHUTENBHBIX ~ MCTOYHHMKAX  JIMTEPATyphl, CTENEHb BIAACHHS MNPO(eCcCHOHAIBHON
TEPMHUHOJIOTMEN U MOHATUMHBIM aIlllapaToM JUCLMILIMHBL, IOJTHOTA OTBETOB Ha JONIOJIHUTEIIbHBIE
BOITPOCHI.

Ipumepmnpwiii cnucok 6onpocoe K 3auemy

1. Omnpenenure OCHOBHBIE JOCTHKEHUSI OMOJOTMUECKOW HAYKU W UCTOPUYECKHUE MPEANOCHUIKH,
NpEONpPEENINBIINE BO3HUKHOBEHHE T'€HETHMYECKONM WH)XXEHEpUU KaK HOBOW  OTpaciu
OMOJIOTNYECKUX 3HAHUH.

2. ChopmynupyiiTe COBPEMEHHBIEC 33/1a4ll TEHETHYECKOW WH)KEHEPUH W OCHOBHYIO CTPATETHIO
TE€HHO-UH)KEHEPHBIX MCCIIE0BAHUM.

3. IHK — ocHoBHas 1eneBasi MOJeKyJa B T€HHO-WHXCHEPHBIX HccliefoBaHmsIX. Onpexnenure
3aKOHOMEPHOCTHU €€ CTPOCHHUS U CBOWCTBA.

4. Oxapakrtepusyiite hpepMeHTsI, UcTioIb3yeMble 1 Moaupukanuu JJTHK.

5. Jlaiite onpenenenue BekropHoit monexy:isl JJHK, onpenenure ocHOBHBIE CBOICTBAa BEKTOPHBIX
mosekyil. Kimaccudukaimu BeKTOPHBIX MOJIEKYJ1. MeTo bl KoHCTpyupoBanus ruopuanbix JJHK in
vitro.

6. Kakoe cocrosiHMEe KIETKH Ha3bIBAeTCS KOMIIETEHTHBIM. [IpHpomHas KOMIIETEHTHOCTh
IPOKAPUOTUYECKHUX KJIETOK: MEXaHU3Mbl COXpAaHEHUs COOCTBEHHOM reHeTHYeCKON HH(pOpMaIuy.
Mertonp! BBenenus rubpuaasix JJTHK B kitetku.

7. Metoasl oTOOpa THUOPUAHBIX KJIOHOB IIOCHEe TpaHChopMalMd U TpaHCHEKUUuu
MPOKAPUOTUYECKHUX KJIETOK. MeTobl pacimpoBKY HYKICOTHIHOW TocinenoBaTenpbHocT JTHK.
Awmmunukanus nocienaosatensHocteit JJTHK in vitro.

8. CnocoOsr BBemenust moinekyn JIHK B kimetkum mutekonuraronmx. Bupycel, miasMuabl u
¢parmentsr JJTHK.

9. 'enetnyeckas TpaHchOpMaNUs KIETOK MICKOUTAIONINX : TpaHCHOpMAIHst MyTaHTHBIX JTMHUH
u KoTpaHchopmaryst. Mapkepsl 1 BEKTOPbI TeHETHUECKOM TpaHC(hOpMaIIHH.

10. CrpykrypHO-pyHKIIMOHATRHAS opraHu3aus reHoma SV40. JluTudeckne, HETUTHICCKHE W
Tpanchopmupymomme BekTopsl Ha ocHoe JIHK Bupyca SV40.

11. MonekynsipHble BEKTOPBI HA OCHOBE F€HOMa BUPYCa MANUIIOMBI.

12. MonekynsipHO-TeHETHYECKasi OpraHu3alys aJCHOBHUPYCOB YeIOBEKa. PexoMOMHAaHTHBIE
aZICHOBHPYCHBIE BAKIUHBI. | 'eHOTEpanus.
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13. TI'eHHO-MH)KEHEpHBIE CHCTEMBl KYJIbTHBHPYEMBIX KJIETOK MIICKONUTAIOMUX. [IpuynHbI,
00yCJIOBUBLIME AaKTHUBHOE pa3BUTHE TI'€HETHMUYECKOW WH)KEHEPUHM KYJIbTUBUPYEMBIX KIIETOK
MJIEKOTIUTAOLIUX.

14. Metonbl TpancheKIud U TpaHCHOPMALUU KYJIbTUBUPYEMBIX KIETOK MJICKOIMUTAIOIIHX.

15. CxoacTBa M pa3nuuus TPAHCKPUILIMOHHOTO M TPAHCISIIMOHHOIO ammapara MpOKapuoT U
JyKapuoT. [lepBble TI'€HHO-MH)KEHEPHBIE CHCTEMBI, II0Ka3aBILIAE BO3MOXXHOCTb DKCIPECCUU
9YKapUOTHUYECKUX T€HOB B KJIETKaX IIPOKApUOT.

16. KonctpyupoBanue in ViVO THOPHIHBIX BHPYCOB INPOCTOro repreca. Pa3paboTka >KHBBIX
BaKIIMH Ha OCHOBE T'€PIIECBUPYCOB KUBOTHBIX.

17. Dxcnpeccupyromye BEKTOpbl Ha OCHOBE IOKCBUPYCOB. KoOHCTpyupoBaHHE TIMOPHIIHBIX
BUPYCOB OCHOBaKIMHBL. Vcnonap3oBaHne rHOPUIHBIX TOKCBUPYCOB JIJIsl BAKIIMHAIIMY JIOMALTHUX
Y TUKUX KUBOTHBIX.

18. PerpoBupycHBIE MOJEKYISpPHBIE BEKTOpHL. l'eHeTHueckass HECTaOMIBHOCTh THOPHIHBIX
perpoBupycoB. [IpumeHeHe B TeHHOW TEpaIny.

19. Hcnonp3oBaHue BHUPYCOB HACEKOMBIX UIS BBICOKOA(()EKTUBHOW KCIIPECCHUHU UYKEPOTHBIX
TeHOB. YTIPOIIIEHHAs CUCTEMa CO3JjaHus THOpUIHBIX 6akyioBupocoB Bac-to-Bac.

20. IIporuBoBHUpYyCHBIC BakIUHBL. [lomuBaneHTHBIC )uBbIe BakiuHbL. JJHK-Bakuuubl. BakiuHb
npotus BUY.

21. TpaHncreHHbIE )KUBOTHBIE. METO/IbI TOTyYCHHUS.

22. TpaHCTreHHbIE )KUBOTHBIE B ()yHJaMEHTAJIbHBIX MCCIIEIOBAHUSAX.

23. buotexHonornyeckoe MpUMEHEHNE TPAHCTEHHBIX )KUBOTHBIX.

24. Metonp! BBenenust JJHK B kiteTku xKUBOTHBIX. BEKTOpBI Ha OCHOBE BUPYCOB JKUBOTHBIX: BUPYC
Oblubeil manuuiomsl, Bupyc SV40, peTpoBUpYCHI.

25. TlomydyeHue TpPAaHCTEHHBIX JKMBOTHBIX. [IpyMeHEHHs TpaHCT€HHOM TEXHOJOTUH IS
MOBBILICHUS] TPOJYKTUBHOCTU CEJIbCKOXO3SIMCTBEHHBIX >KUBOTHBIX U TMOJY4YEHHUS MEIULMHCKHUX
IIPENapaToB.

26. KioHmpoBaHHe >KUBOTHBIX: TEOPETUYECKHE OCHOBBI, BBIABHTAEMBIE 33J[a4d M MOPAJIHHO-
TUYECKUE HOPMBI.

27. 'enoTepanusi: OCHOBHBIE TEOPETUYECKIE TPUHITUIIBI M HATIPABJICHUS IPAKTHIECKUX padoT.
28. JlocTuxeHHs TeHHOM WH)XEHEpUH, MOJYYMBIIME NPHUMEHEHHS B MEIUIUHE: MOJIydYeHue
YEeJIOBEYECKOr0 HWHCYJIMHA B MPOMBILIUICHHBIX MacliTabdax, MNpPOU3BOJICTBO HHTEPPEPOHOB,
UHTEPJICUKUHA.

29. I'enHas uHxeHepus pacteHuil. HanpaBneHus uccieqoBaHUN U yCIIeXU T€HHON MH)KEHEPUH
pacteHuil. PeryisTopHble 3JI€MEHThl BEKTOPOB, OOECIEUHMBAIOIIME HKCIPECCHIO B KIETKaX
pacrennii uyxxeponnon JIHK.

30. CuHTe3 B pacTEHUSIX YYKEPOJIHBIX OETKOB MEAULIMHCKOTO Ha3HAYeHUs. TepaneBTHUECKUE U
nuarHoctudeckue antutena. Cbe100HbIE BAKIIUHBL.

31. OTnu4Ms OTEYECTBEHHOTO 3aKOHOJATEILCTBA B 00JIaCTH PErYIMPOBAHUS T€HHO-UH)KEHEPHOU
JESTEIbHOCTH OT MPAaBOBOM 0a3bl IPYrUX CTPaH.

Paspaboramk:

_~ADefinncs)

gouent [lasnuuenko B.B.

[Iporpamma cocraBneHa B coorBercTBuu ¢ Tpeboanusimu @I'OC BO mo HampaBiieHHIO
06.04.01 buonorus.
[IporpamMma paccMoTpeHa Ha 3acefanuu Kadeapsl HU3HUKO-XUMUIECKONH OHOJIOTHH,
ouonmxxenepun u omonHpopmatuxu 28.04.2022 r. mporokon Ne 16.
3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa 0—24—4
Hacmoswas npoepamma ne modcem Oblmb 60cnpouzéedena Hu 6 Kakou gopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 pazpeuienus Kagheopsl-paspadbomuura npozspammoi.
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