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I. HEJIb 1 3AJAYHN JUCIIUITJIMHBI

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

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

e [IOJIYYUTh (PyHIAMEHTAIBHBIE 3HAHWUS O TMPHUHIMIIAX W KIIOYEBBIX JIOCTHIKECHUSIX
T€HETUYECKON NHKEHEPUH;

® U3YYUTh OCHOBHBIE METO/IbI M ITOAXO0/Ibl K KOHCTPYUPOBAHUIO T€HHO-UHKEHEPHBIX CUCTEM;

® I3YyYUTHh OCOOEHHOCTH TCHETUUYECKON MOAM(PUKAIIUU IYKAPHOTHICCKUX OPraHU3MOB;

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

®M3y4UTh  OMOTEXHOJOTMYECKHH  TOTCHIHAJI  NPUMEHEHHS  T'€HHO-WH)KEHEPHBIX
TEXHOJIOTHUH.

II. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Vuebnas mucuuniuHa b1.B.JIB.3.1. «l'eHHO-UHXEHEpHbIE CHCTEMBI 3YKAPUOT»
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 JUCIUTIIMHON: TTPEITUTIIIOMHAs IPAKTHKA, B
yOM 4YHCIie HayuyHO-HUCCTeIoBarenbckas padora, BeimonHeHne BKP.

e

M III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JNCHUIIJINHBI

Bl

e [Ipoiecc ocBoeHMs OUCHMIUIMHBI HampaBieH Ha (OpPMHUPOBaHHE KOMIIETCHIIMH

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

[IK-1: CnocoOeH TBOpUYECKHM HCIONb30BaThb U MNPUMEHITh (yHIAaMEHTAJIbHbIE

gnonomqecxﬂe IIPEJICTaBICHNS U COBPEMEHHBIE METOI0JIOITMYECKHE MTOAXO0IbI ISl ONIPENETICHUS
HCPCICKTHBHBIX ~HANpPABICHNH HAyYHBIX MCCICAOBAHHII B 00JacTH OHOTEXHONOTHH W
QpOoMH(POPMALIMOHHBIX CHCTEM.
e [1K-3: CnocobeHn ananmu3upoBaTb M 0000maTh HMH(OpPMAILMIO, BBIABUIaTh TUIIOTE3bI,
JOTHYHO (POPMYIUPOBATH H APIYMEHTUPOBAHO OTCTAUBATH COOCTBEHHYIO IMO3UIIUIO 110 IIPEIAMETY
¥ OOBEKTy HCCIIENOBAaHMsA, TOTOBUTH TEKCTHl HAYYHBIX NyONMKalui, HAyYHBIX OTYETOB H
QUpeNenaTh cheprl IPUMEHEHHS PE3YIbTATOB HAYYHO-HUCCIIE0BATEILCKUX PaboT

Zo Ilepedyenn MuIaHNpPyeMBbIX Pe3yJIbTATOB 00y4eHHs MO0 JUCHHUIVINHE, COOTHECEHHBIX C
e HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIU
%1
v KommereHuus Nuaukaropsl Pe3yabTarsl 00yueHust
I KOMIIETeHI i1

TIK-1 HJIK 5k 1.1 3HaTh: aKTyaJIbHBIE TPOOJIEMbI, OCHOBHBIC
nCrocoGeH TBOpYECKH 3HAeT aKTyaJIbHbIE | OTKPBITHS U JOCTHKEHUSI COBPEMEHHOMN
YCIIONB30BaTh U po0OIIeMBl, T€HETUYECKON MHKEHEPUH U CMEKHBIX
cIIPUMEHSITh OCHOBHBIE JUCIUIUINH.
. 3
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dbyHIaMEHTATBHBIC

OTKPBITHA B

YMmeTh: JAEMOHCTPUPOBATH 3HAHNEC OCHOBHBIX

OHOJIOTHYECKUE obiactu MPUHIUIIOB CO3JJaHUsI TEHETUYECKU
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 METO/I0JIOTUYECKUE
METOJIOJIOTUYECKUE | TTOAXOIbI JJIsl IEPCIIEKTUBHBIX HAIPaBJICHUN
IMOJIX OB JIst HCCIICAOBAHUN B 00JIaCTH T'€HECTUYECCKU
MEePCIEKTUBHBIX MOAU(PUIIMPOBAHHBIX OPTraHU3MOB.
HaIpaBJICHUN Baagern: MeTOIaMHU U IIOIXO0JAMH 110
Hay4HbIX MIOCTPOEHHUIO MOJIETIEH U MPAKTUYECKOMY
HCCIICOBAHUH, CO3IaHHIO T€HETHYECKH MOIU(DHIIMPOBAHHBIX
MOCTPOEHUS OpraHU3MOB.
MH(OPMaLMOHHBIX
MoJjiejied u
MPaKTUYECKHUX
pa3paboToK B
chepe
npodeccuoHaNbHOM
JIeATEIIbHOCTH
UK nx 13 3HATB: METOIOJIOTHUECKHE HOAXOObI K
Brnaneer HaBbIKaMH | CO3JJaHUIO T€HETUYECKU MOIU(DUIIMPOBAHHBIX
TBOPYECKOTO OpraHU3MOB.
MIPUMEHEHUS YMeThb: TBOpUYECKU MPUMEHSATH 3HAHUS O
METO/IO0JOTUYECKUX | MPUHIMIIAX CO3/IaHUS T€HETUYECKU
MOJIXOJIOB JIJIS MOAUGUIIUPOBAHHBIX OpraHu3Max Ha
pa3paboTku MpPaKTHUKE.
OMOJIOrHYSCKUX BiaaeTnh: HOBBIMU TEXHOJIOTHSMH CO3JTaHHUS

MoJgeJIel, HOBBIX
TEXHOJIOTHI 1
OMOJIOTUYECKUX
00BEKTOB C
LeJIeHAPABICHHO
W3MEHEHHBIMU
CBOMCTBaMH,
METOH0B
BBIPAOOTKHU

TFCHHO-UHXCHCPHBIX KOHCTPYKI_II/Iﬁ n
TCHCTUYCCKU MO}II/ICI)HHI/IPOB&HHBIX
OpTraHHUu3MOB.




MPAKTUICCKUX

PEKOMEH JALIUI
IIK-3 UK nk 3.1 3HaTh: 11eJIb, OCHOBHBIE 3a1a4M U 00IaCTH
Crniocoben 3HaeT OCHOBHBIE IIPUMEHEHHUS METOJI0B T€HETUYECKON
aHAITM3UPOBATH U | METOJOJOTUYECKHE | WHYKEHEPUH, OCHOBHBIE METOJIBI M TIOJIXOJTbI
0000111aTh MPUEMBI U3yUEHUSI | KOHCTPYHPOBAHUS T€HHO-HHKEHEPHBIX
nHpopmaruto, OMOJIOTHYECKUX 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 aHam3a KYJIbTUBUPYEMBIX KJIETOK.
OTCTauBaTh MOJTy4EHHBIX YMeThb: aIcKBaTHO CTaBUTh 3aJa4u
COOCTBEHHYIO TO3UIIMIO | HAYYHO- HCCIIeIOBAaHUS 00OBEKTOB HA OCHOBE METOJIOB
0 MPEAMETY B OOBEKTY | UCCIICTOBATEIBCKUX | TCHETUYECKOW MHKEHEPUH; BEIOUPATH THIT
HCCIICIOBAHUS, JIAHHBIX 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;
OCYILECTBIISATh COAEPKATEIBHYIO
MHTEPIPETALHIO PE3YIbTaTOB
AKCIIEPUMEHTAIBHBIX PA0OT.

BuiaieTh: 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 ik 3.2
Ymeer
bopmynupoBaTh
Hay4YHBIC THUITOTE3HI,
JOTUYHO U
apryMEHTHPOBaHO
OTCTauBaTh
COOCTBEHHYIO
MO3UIIMIO 1O
npeMeTy U
00BEKTY
UCCIICIOBAHMS,
CTPOUTH
MaTeMaTH4YeCKue
MOJICTIH ISt
OITMCaHUS
U3y4aeMbIX
SIBJIEHUW U
MPOIIECCOB,
POTHO3UPOBAThH
HOBBIC
HaIrpaBJICHUS

3HATH: OCHOBHBIC TTPUHIIUIIBI
(hOopMyITMPOBAHUS HAYYHBIX THITIOTE3 U
MpaBuJia BEACHUSI HAYYHOUN TUCKYCCHH TIO
npoOJeMaTHKe TeHeTUYECKH
MOIU(PUIIMPOBAHHBIX OPTaHU3MOB;

Ymerb: popMynnpoBaTh HAYYHBIC THTIOTE3HI,
MIPOTHO3UPOBATH HAMIPABJICHHUE PA3BUTHUS
TCHHO-WH)KCHEPHBIX TEXHOJIOTHI U Pa3BUTHS
OMOTEXHOJIOTHI Ha X OCHOBE;

Baagern: ciocobamu aHanu3a, 00001meHus u
(dbopMyIUpOBaHUS 3HAHUIA, PE3YIHTATOB,
THIIOTE3 U TIPOTHO30B B 00J1aCTH T€HHO-
WHXCHEPHBIX UCCIEIOBAHUN U
OMOTEXHOJIOTHH.




HaY4YHBIX
HUCCJIENOBAHNN U
onpenensaTh chepbl

MPUMEHEHUS

pe3yIbTaTOB

Hay4HO-

HCCIIEA0BATENLCKUX

pabor

UK ik 3.3 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 aHHOTUPOBaHUE U pedepupoBaHUe
dhopMHUpOBaHHS COBPEMEHHOI Hay4yHOI TUTEpaTypHI,

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
OMOJIOTUYECKUX JIaHHBIX, HABBIKAMH ITOUCKA
HAy4HOH JINTepaTyphl U COCTABIICHUS
OTYETOB.




IV. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJIMHBbI

O0beM THCHHUILIHMHBI COCTABJIAET 2 3a4e€THBIX ¢IUHHUIIbI, 72 Yaca.
W3 HUX peam3yeTrcs ¢ UCIOIb30BAHUEM JICKTPOHHOTO OOYYEHHMS M TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJIorui 10 yacoB
@DopMa NPOMeKYTOUHON ATTECTALMM: 3a4ET.

4.1 Cooeprrcanue oucyuniunsl, CMpyKmypupo8anHoe no memam, ¢ yKazanuem U006 y4eoHvlxX 3auAmuil U 0meedeHH020 Ha HUX KOIu4ecmaea
aKademMuyecKux 4acoe

Ne Pa3zgen pucuunjinHbl/ TeEMa - Buner yueGHOI paboThl, dopma TeKkyero
n/H O | BKIIOYast CAMOCTOSTEIBHYIO paboTy 00yJaromuxcsi | KOHTPOJIA
= E , IPAKTUYECKYIO MOATOTOBKY U TPYI0EMKOCTh ycneBaemMocTu/
g 3 (B gacax) Dopma
(5} o
o g IPOMEKYTOYHOI
52, KoHnrtakTHas paboTa npemnogaBaress ¢ =
= o 4 aTrrecTauuu
) 00yJaromuMucs =
& % o ) (o cemecTpam)
S S & =
o = R
o < = a =) g
5% : ; E Jlekuusi | Cemunap/ KoncyabTanus 58
< = = = MpakTuueckoe, S g
8 5 g g JabdopaTopHoe 8 =
3anaTHe/ «

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 [TuChbMEHHBIH OIPOC
MIPUHITUIIBEI B METO/IbI T€HETUYECKON KCP
WHXEHEPUHU.

2 Paznen 2. Merogonorus u I KOHHOKBZIYM
WHCTPYMEHTAPUN F€HETUYECKOMN 3 8 2 2 - 4 HCI’MGEIE;H orpoc
WH)XEHEPHUH.

3 Pa3nen 3. BekTopHbIE CHCTEMBI HA OCHOBE 3 2 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.
DTUuYecKue MpoOJIeMbl CO3JaHus U
HCIIOJIb30BAHMS T€HECTUYCCKHU
MOTU(DUIIMPOBAHHBIX OPTaHU3MOB.

Komnoksuym
[TucerMeHHbIN orpoc

KCP




4.2 ITnan eneayoumophnoit camocmoamenbHol padomsl 00y4aOWuUxca no OUCYUNJIUHE

CaMocTosiTenpHas paboTa 00yJaromuXCsl

Y4eOHO-METOUIECKOE

Hazpanue pazgena, OrneHovHOE obecrieueHne
Cemectp . Cpoku TpynoeMKocTb o
TEMBI Bunx camocTosTenbHON padoTHI CPEACTBO CaMOCTOSITEIILHOM
BBITIOJTHEHUS (uac.)
paboThI
3 U3zyuenne JIEKIIMOHHOTO MaTrepuaia c
Pa3sngen 1. Beenenue. Y4 p KOJTOKBHYM
VcTopust reHeTHuecKoi | MCTIONb30BaHHEM KOHCIICKTOB, INEKTPOHHBIX VCTHLL
umkenepun. O6uiue MaTepuayioB  (Tpe3eHTAalMW, KHUTH, CTaTbu) U 12 ’
o -2 HEex. oTIpOC
MNPUHIMIIBI 1 METOABI PEKOMEHAYEMOU JINTEPATYPBI, IIOATOTOBKA K A I p o Paszgen 5 a-r
FE€HETUYECKOM MPAaKTUICCKOMY 3aHSATHIO, YCTHOMY U MUCEMEHHOMY HCHbMCHHBIN
WHXECHEPUHU. OIIpoCy. orpoc
Uzyuenue JICKIIMOHHOTO MaTepuana c
3 i 1 P Konnoksuym
Pazgen 2. Metononorus | HCIIOIL30BaHHEM KOHCITEKTOB, SIIEKTPOHHBIX YV CTHBIH
¥ UHCTPYMEHTApUi MaTepranoB  (MPE3CHTALMHM, KHHUTH, CTAaThbH) U 3.4 He 4 OIOC -«
FE€HETUYECKOM PEKOMEHIYeMON  JIMTepaTyphl,  IMOArOTOBKA K A P N
[TucrMeHHbIN
UHKEHEPUH. MPAKTHYECKOMY 3aHATHIO, YCTHOMY W ITHCBMEHHOMY
1§
OTIPOCy. Ompoc
Uzyuenue JICKIIMOHHOTO MaTepuana c -« -
3 i 1 P Konnoksuym «
HCTIOJIb30BaHHEM KOHCITEKTOB, SIIEKTPOHHBIX o
Pa3zpnen 3. BekropHbie YcerHblid
MaTepranoB  (MPE3CHTALMM, KHHUTH, CTaThbH) U
CHCTEMBI HA OCHOBE N 5-6 Hen. 4 orpoc
PEKOMEHIYEeMON  JHUTepaTypbl,  IMOArOTOBKA K .
BUPYCOB. [TucrMeHHbIN
MPAaKTUYECKOMY 3aHATHIO, YCTHOMY W ITHCBMEHHOMY
1§
OTIpocCy. Ompoc
3 N3yuenue JIEKIMOHHOTO Marepuaia c Komnoksuym - -
Paznen 4. OCO6eH}*°°TH HCIIONTH30BAaHUEM KOHCIIEKTOB, 3JIIEKTPOHHBIX V CTHBIH
TCHETHICCKON MaTepuaioB  (IPE3EHTALUH, KHUTHM, CTaTbu) M 7.8 4 orpoc
TpaHchopmai PEKOMEHIYyeMOM  JMTEpaTyphl,  IMOATOTOBKAa K -6 HEL. [TucbMEHHBIN
OYKApHUOTUYCCKUX
MPAKTUYECKOMY 3aHATHIO, YCTHOMY W IMHCHMEHHOM
OpTaHH3MOB. p Y at y Y Orpoc
orpocy. Hoxnaj
3 Uzyuenne JIEKIIMOHHOTO MaTepuana c KOILTOKBHYM -« -
HCTIOJIb30BaHUEM KOHCIIEKTOB, SIIEKTPOHHBIX V CTHBIH
Pasznen 5. Tpancrennsie | MaTepuasioB  (MIPE3CHTAIlUM, KHHWTH, CTaThbH) W 9-10 Hex 4 ompoc
pacTeHus. C€KOMEHIIyeMOH  JIUTepaTyphI MOJIrOTOBKA K : N
P Y PATYPXL, [IncrMeHHBIN
MPAKTUYECKOMY 3aHATHIO, YCTHOMY U NHCbMEHHOMY
onpoc

OIpocy.




CamocrosiTenpHas padboTa 00yJaronuxcs

Y4eOHO-METOUUIECKOE

Hazpanue pazgena, OrneHovHOE obecrieueHne
Cemectp . Cpoku TpynoeMkocTsb .
TEMBI Bun camocTosarenpHOM paboTHI BBIIOHCHILS (uac.) CpEeICTBO CaMOCTOATEIbHOU
] paboThI
3 N3yuenue JIEKIIMOHHOTO MaTepuaa c KoIioKBHyM - Q-
HCIIONIb30BAaHUEM KOHCIIEKTOB, 3JIEKTPOHHBIX Y CTHEL
Paspnen 6. TpancreHHsle | MaTEpUAIIOB (vnpe3eHTaum/1, KHUTH, CTaTbH) U 11-12 Hexn 4 ompoc
JKUBOTHBIE. PEKOMEHIyeMOW  JUTepaTyphl,  MOATOTOBKAa K TTHCEMeHHI
MPAKTUYECKOMY 3aHATHIO, YCTHOMY U NHCbMEHHOMY
OIpocy. OIpoc
3 Pazxen 7. lenomuoe | V3ydeHue JICKITHOHHOTO MaTepuana c Konnoksuym -« -
PEIaKTHPOBAHHE HA HCIIOIb30BAaHUEM KOHCIIEKTOB, 3JIEKTPOHHBIX VYV CTHBIN
ocHose CRISPR/Cas | MaTepuanoB (Npe3eHTAalMH, KHUTH, CTaTbU) W onpoc
CHCTEMBI. PEKOMEHIyeMON  JIMTEepaTypsl,  IOATOTOBKa K 13-14 wen. 4 IIvchMEeHHBIH
MPAaKTUYECKOMY 3aHSTHIO, YCTHOMY U NHCbMEHHOMY ompoc
orpocy. Jloknaz
3 Pasnen 8. M3yuyenune NEKIIMOHHOTO MaTepuaia ¢ UICII0JIb30BaHUEM KOILIOKBH -«
Hcronp30BaHue KOHCIIEKTOB, 3JIEKTPOHHBIX MaTepUasoB (IIpe3eHTalLH, y M
TPAHCTE€HHBIX OPTaHU3MOB KHHWTI'H, CTaTI)I/I) u peKOMeHHyeMOﬁ JIATEPATYPHI, 15 16 4 CTHBIH
B OMOTEXHOJIOTHH, MOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, YCTHOMY H -10 HeA. ompoc .
MEJIMIIMHE U CEIbCKOM  [TMCbMEHHOMY OIPOCY. ITucbmenHbli
XO3SHCTBE. onpoc
3 Paznen 9. M3yueHue IeKHMOHHOr0 MaTepualla ¢ UCIOIb30BAHUEM - Q-
3aKOHONATENbCTBO B |KOHCIIEKTOB, BJIEKTPOHHBIX MAaTEPUAIOB (ITPE3EHTAINH,
00J1aCTH FeHHO- KHUTH, CTaThbM) W PEKOMEHIyeMOW JUTepaTyphl,
HHKEHEPHOI MOJrOTOBKA K IPAKTUYECKOMY 3aHSTHIO, YCTHOMY H Komnoksuym
JeSITeNbHOCTH. MHCbMEHHOMY OIIPOCY. VYcrHbIi
DrHuecKkue NpodIeMbl 17-18 Hen. 2 orpoc
CO3JIaHUs U ITucemeHHbIM
HCIIOJIb30BaHUS onpoc
TCHCTHYCCKU
MOIUGUIMPOBAHHBIX
OPraHU3MOB.

OO61muit 00beM caMOCTOATENbHOM paboThl O JUCHUILIHNHE (4ac) — 32

N3 HuX 00beM caMOCTOSITEILHON pabOThI C UCIIOJIB30BAHUEM AJIEKTPOHHOTO O0yUEHUs U
JMCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHONOTUH (yac) — 10
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4.3. Cooeporcanue yuednozo mamepuana

Pa3znen 1. BBenenue. UcTopusi reHeTHYeCKOM MHKeHepuu. O01IUMe NPUHUMUIIBI U
MeTO/bl FeHeTHYeCKO HHKeHEePUH.

Tema 1.1. Mcropust reHeTnueckoil uHkeHepuu. 1Ipeanocbulku MosBIEHUS TPAHCTEHHBIX
TEXHOJIOTHM.

Tema 1.2. O0O1ue NpuHIUIIBL U METO/Ibl FTEHETUUECKON UHKEHEPUH.

Tema 1.3. CoBpeMeHHasi CTpaTerusi W TEPCIEKTHUBBI TI'E€HETHMYECKOH WHKECHEPUH.
KoMmMepueckn ycnenible NpuMepbl TPAHCTE€HHBIX YKapHOTUYECKUX OPraHU3MOB.

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

Tema 2.1. IHK — ocHOBHas 1eneBas MOJEKYyJla B F€HHO-UHXEHEPHBIX HCCIICJOBAHMSIX.
3akoHOoMepHOCTHU cTpoeHus u coiictBa JJHK.

Tema 2.2. @epMeHTHhI, UCIIOJIb3YEMbIE B TECHETUYECKON NHKEHEPUU.

Tema 2.3. Metoasl koHcTpyupoBanusi rudpuansix AHK in vitro. BextopHble Monekybl
JHK.

Tewma 2.4. Metonb! BBenenus ruopuanbix JJHK B kineTkw.

Tema 2.5. IILIP u cexBenupoBanue no CaHrepy kak 6a3za reHeTHYeCKO WHKEHEPHUH.

Pa3nes 3. BekTopHble cucTeMbl Ha OCHOBE BHPYCOB.

Tema 3.1. Bupyc SV40 kak MOJIEKYJISIPHBII BEKTOP.

Tema 3.2. AneHOBHUPYCHI M T€HHAsI TEPATIHSL.

Tema 3.3. MosnekyssipHbie BEKTOPBI Ha OCHOBE BUPYCOB TepIieca.

Tema 3.4. TpaHcayKIus TEHOB C TIOMOIIBIO PETPOBUPYCOB.

Tema 3.5. Bupychl HaceKOMBIX KaK BEKTOPHI BBHICOKOI()(MEKTHBHOM IKCIPECCHH TyKEPOIHBIX
T'€HOB.

Pazpen 4. Oco0eHHOCTH TeHeTHYeCcKOl TpaHchopMalUuH JYKAPHOTHYECKHX
OPraHHu3MOB.

Tema 4.1. OCHOBHBIE OTIMYUS PU TE€HETUUECKOW MOJUPHUKAIIMU TPO- U 3YKAPHOTHUECKUX
OpPTraHU3MOB.

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

Tema 4.3. OcoGenHOCcTH pabOTHI C KYJIbTYpaMH KJIETOK KHUBOTHBIX U PacTEHUI.

Tema 4.4. IlpoOnembl «COBMECTUMOCTH» T'€HETHMUECKOro Marepuaia. Anjanranus
HYKJIEOTH/IHBIX TIOCJIeI0BATEIbHOCTEH AJ11 KOHKPETHOTO PELIUIMEHTa TeHETHUYECKOr0 MaTepHara.

Paszgea S. TpancreHHbie pacTeHHs.

Tema 5.1. ToTMHaTeHTHOCTb Kak Ba)XHOE IPEUMYILECTBO MJIs1 OSKCIIEPUMEHTAIBHON
6uonoruu.

Tema 5.2. Bektopnas cuctema 6akrepuii pona Agrobacterium.

Tewma 5.3. Ycnennsie mpuMepsl TPAHCTEHHBIX PACTEHUM.

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

Pa3zgen 6. TpaHcreHHbIe ;KUBOTHBIE.
TCMa 6 1 . TpaHCFGHHBIG JKNBOTHBIC B (bYHI[aMeHTaHBHBIX HCCIICAOBAHUAX
Tema 6.2. TpaHcreHHbIE KUBOTHBIE B CEJILCKOM XO35IUCTBE M MEULIMHE.



Tema 6.3. Ycneninbie IpuMepbl TPAHCTEHHBIX KUBOTHBIX.

Pa3nen 7. 'enomuoe penaktupoBanue Ha ocHoBe CRISPR/Cas cucrembr.

Tema 7.1. Hctopuss pa3BUTHUsSI TEXHOJIOTMM TE€HOMHOI'O pPEJAKTUPOBAHHS HA OCHOBE

CRISPR/Cas cucremsl.
Tema 7.2. Ilpunnun pa6oter CRISPR/Cas cuctembl st pegakTHpOBaHUsS T'€HOMOB
JyKapuoT.

Tema 7.3. OcHoBHBIC TpenMmyIiecTBa U orpanndeHust npumeHeHus: CRISPR/Cas cuctemsr

AJIs1 TEHOMHOI'O pEAAKTUPOBAHHUA 3YKAPUOTUUCCKHUX OPraHUu3MOB.

Pa3nen 8. Ucnosib30BaHne TPAHCTEHHBIX OPraHU3MOB B OMOTEXHOJIOTHH, MeIMIMHE H
CeJIbCKOM X035 CTBe.
Tema 8.1. TpaHncreHHble OpraHu3Mbl Kak OMOPEaKTOPBI.

Tema 8.2. Hcmonp3oBanue TPAHCI'CHHBIX OPraHU3MOB I YCKOPCHUS KJacCUYeCcKoi

CCJICKIIMH, YIIYUIICHUS CBOMCTB M KaueCTBa CEIbCKOXO03SMCTBEHHOMN MNpOAYKIIHUHU.

Tewma 8.3 TpaHCreHHBIE TEXHOJIOTUN B MEIUILIUHE.

Paznen 9. 3akoHogareJbcTBO B 00/1aCTH TeHHO-HH)KEHEPHOH /1eATEJbLHOCTH.
JTHYecKHe MPOoOJieMbl CO3IAHHSI M HCHOJIb30BAHUS TeHETHYECKH MOAM(PHIHPOBAHHBIX
OpPraHN3MOB.

Tema 9.1. 3akononatenscTBO PD B 00:1aCTH reHHO-MH)KEHEPHOHN JEATEIBHOCTH.

Tema 9.2. 3apy6e>1<Hoe 3aKOHOOJaTCJILCTBO B obnactu reHHO—HH}KeHepHOﬁ JCTAJIbHOCTH.

Tema 9.3 Dtuyeckue npobIeMbl peIaKTUPOBAHUS T€HOMA.

Tema 9.4 OcobGeHHOCTH 0€30MacHOr0 HMCIOJIb30BAaHMs T€HETHUYECKH MOAM(DUIIMPOBAHHBIX
opranu3MoB. Pucku ams skonorndeckoit oocranoBkH. [TuieBas 6e30nacHOCTb.

4.3.1 Ilepeuensv cemunapckux, RPAKMUYECKUX 3aHAMUIL U 1A00PAMOPHBIX padom

Ne Ne pazgena u HaumeHnoBanue TpynoeMKoCcTh OueHouynbie | Dopmupyembie
n/H TeMBbI ceMHHApPOB, (uac.) cpeacTBa KOMIIETEeHIIHH
NMPAKTHYECKUX U Bcero N3 mux (MHAMKATOPDI)
JIa00paTOPHBIX PadoT | yacos npaxkTuye
cKast
TOATOTOB
Ka
1 2 3 4 5 6 7
1
Paznen 2. MK-1
Merononornst ~ u | 1OHATHE O JlaboparopHast YK nx 1.1
HHCTPYMEHTapuii PECTPUKTa3AX. pabora WK 1k 1.2
reHeTHYeCKOI PecTpuKIHOHHBIi ) IIuceMeHHbIH UK k13
HKEHEpHHL. ananu3. Co3manue onpoc K-3
BCKTOpHOfI VY cTHBIN Hﬂ]( IIK 3.1
Tembr: NeNe 2.2 — | KOHCTPYKIHH. ompoc UK 1 3.2
2.3. UK k33
2 JlaGopaTopHast MK-1
Paznen 2. parop
pabora WK k1.1
Mertomonorus u | TP u .
. ITuceMeHHBIH WK nk 12
WHCTPYMCHTAPHA CCKBCHHPOBAHUE o 2
TeHEeTUYECKOU CoHre onpoc AR 1.5
MEOKCHEDH py: YcrHbIi 1K-3
pHH. ompoc WK s
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Tema: NeNe 2.5. HIK 5k 3.2
HIK 5k 3.3
TIK-1
Pazmen 2. | PaGora c Jla6opaTopHas UK k1.1
Merononorns ¥ | regerpueckumu Gasamu pabora HIK ik 1.2
MHCTPyMCHTApHH JIAHHBIX. AHanus ITucEMEHHBIH YK k1.3
TEHETUYECKON eJIEBBIX orpoc IIK-3
MHKEHEPHH. HYKJICOTHIHBIX VeTHBIH UK k3.1
Tema: NeNo 2.3. TOCJEI0BATEIBHOCTEM. OIIpoC WK nk 3.2
HJIK ik 3.3
IIK-1
Paznen 3. K g 1.1
BekTopHbie HIK k1.2
CHCTEMBI Ha OCHOBe | AJICHOBUPYCHI u Komoksiywm HIIK 1 1.3
BUDYCOB. FEeHHas Teparus MK-3
MK k3.1
Tema: NeNe 3.2. HJIK ik 3.2
HIK 5k 5.3
TIK-1
Paznen 5. HIK nx 1.1
Tpancrenmbic Vbl UK k1.2
paCTeHHS. TpascrenHbie JOKIAJ| HJIK ik 1.3
pacrenus. KOpOTKOC K-3
Tembl: NeNe 5.1 — coo0ueHe HJIK nx 3.1
5.4. HJIK nix 3.2
HJIK ik 3.3
IIK-1
Paznen 6. KommoxBayM ZﬂK 1K 1.1
TpancreHHbIE TTHCBMCHE B K 1.2
JUBOTHBIE. Tpancrennsie ompoc HIK k1.3
JKHBOTHBIE. VeTHbI IK-3
Temer: NoNe 6.1 — WK s
6.3. orpoc UK ik 3.2
HJIK nx 3.3
Pazgen 7. 'enomuoe IIK-1
PENAKTUPOBAHUE HA | Jysajiy sxcrepuMeHTa Jlaopatopras Zﬂg e
OCHOBE u TEHETHIECKUX padora . AR 12
CRISPR/Cas . ITucbMeHHBIN HIK 5k 1.3
KOHCTPYKLIUH JUIsL
CHCTEMBI. e IIK-3
TIPUMCHCHH VerHbli WK 3.1
Temsr: NeNe 7.1 — | CRISPR/Cas cuctemst.. onpoc HJIK 7132
7.3. HJIK nix 3.3
Paznen 8.
Hcnons3oBanne IIK-1
zpchreHHHX IlocTaHOBKA 3a7ayu W JlaBoparopHas MK 1.1
praHn3MoB B N oro pabota WK k1.2
OHOTEXHONOTHH, JIMBAMH  TPARCTCHH [TuceMeHHbIH HIK nx 13
P — i | opranmsma c onpoc K3
CEBCKOM Baﬂim:zg:;; VCTHBIN WK nx s
XO3SIHCTBe. CBOHC : onpoc WK 1k 3.2
Tembr: NeNe 8.1 — HIK s
8.3.
TIK-1
Paznen 9. | CpaBuenue HIIK ik 1.1
3aK0HOIATEILCTBO 3aKOHOJIATEILCTB KommoxBuym WK nxi2
B 00JIaCTH T'€HHO- PasHBIX CTpaH B VcerHbIi HK nk 13
MHKCHEPHOH obJactu T€HHO- omnpoc IIK-3
JIeSITCILHOCTH. HHKEHEPHOU HIK k3.1
Otuyeckue JeATeNbHOCTH HIIK 1 3.2
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 (80npoco8), 6bIHOCUMBIX HA CAMOCHIOAMENbHOE U3YYEHUE
cmyoenmamu 6 pamkax camocmosamenvroul pavomot (CPC)

Ne Tema 3apanne dopMmupyemasn NAK

n/n KOMIIEeTeHL U

1.

OcobeHHOCTH WK ik 3.1
TPAHCKPHUIIIIHOHHOTO u | O3HaKOMHTBCS c MaTepHaioM, WK
TPAHCIAIMOHHOTO MOJrOTOBUTBCSA K OMpocy; pabora Hax IIK-3 HIIK K32
anmapaToB MNPOKApHOT U | ped)epaToM /MM TOKIAIOM. K 3.3
9YKapHOT.

2. HIK ks

.. | O3HaKOMUTHCS c MaTepHajIoM,
depMeHTHl TeHEeTUYECKOil UK rxc 3.2
MOJrOTOBUTBCSA K OMpocy; pabora Hax IIK-3
HWH)KCHEPUH. HJIK nk 33
pedeparoM u AOKIAIOM.
O3Haxko c c arepuasio PR s
HaKOMHThCSI MarepuagoM
3. Cexsenupopanue JHK no P ’ HJIK rixc 3.2
MOATOTOBUTHCS K OMPOCY; paboTa Haj TIK-3
Courepy. HJIK i 3.3
pedepaToM W/HITH JOKIAI0M. :

4 UK nx 3.
Merobt O3HAKOMUTHCS c MaTepHAIIOM,

UK rxc 3.2
KOHCTPYHUPOBAHUS MOJIrOTOBUTBCS K OMpocy; pabora Hax IIK-3 WK
ruopuaaex Mmonekyn JJTHK. | pedeparom w/mnm gokiaagom. MKk 33
> O3HaKOMHUTBCS c MaTepuaioM MK s
Bupyc SV40 KaK P ’ HJIK k3.2
. MOJIrOTOBUTBCS K OMpocy; pabora Hax IIK-3
MOJIEKYISPHBIA BEKTOP. HIK k33
pedepaToM W/HITH JOKIAI0M.

6 NJIK k3.1
I'eHHO-HHIKEHEPHBIC O3HaKOMHUTBCS c MaTepHualoM, Hﬁl(
CHCTEMbI Ha OCHOBE BUPYCa | HOATOTOBUThLCA K OHpocy; paboTa Hap IIK-3 i I{HK 32
MATJUIOMEL. pedepaToM W/HITH JOKIAI0M. VIK k5.3

7 UK nx 3.

O3HAKOMUTHCS c MaTepHAIIOM,
WK k3.2
AJIEHOBHPYCHBIE BEKTOPBIL. | MOArOTOBUTLCS K ONpOCy; pabora Haj TIK-3 WK
pedepaToM W/MIH TOKIaI0M. 1K 3.3
8 HIK s
O3HaKOMHTbCS c MaTepHanoM,
WK k3.2
Bupychl HACEKOMBIX. MMOJITOTOBUTHCS K OMpOCy; paboTra Hax TIK-3 WK
pedepaToM W/HIH TOKIaI0M. 1K 3.3

9 HIK s

I'eHHO-HH)XEHEPHbIE O3HAKOMHTHCS c MaTepHaoM,
WK k3.2
MPOTHBOBUPYCHbIE MOATOTOBUTBCSL K OMPOCY; paboTa Haj IIK-3 WK
BaKIIWHBL. pedeparoM /UK TOKIAIOM. 1K 3.3
10 HIK s
O3HaKOMHUTHCS c MaTepUajIoM, MK x50
I'enHas Teparnms. MOJrOTOBUTBECSA K OMNpocy; pabora Hajn TIK-3 >
HIIK 11k 33

pedepaToM U TOKIAIOM.
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11 HIK s

O3HAaKOMHUTHCS c MaTepHalioM,
HIIK 1k s.2
HCTCHHBI TCHHSL. MOATOTOBUTHCS K OII ; Ta H -
TpaHCTeHHbIE pacTe OJIFOTO c ompocy; pabora Ha IIK-3 WK
pedeparoM u/nim TOKIag0M. K33
12 HJIK 1k 5.1
O3HaKOMHUTBCS c MaTepuaoM,
HIIK 1k s.2
TpaHCTeHHBIE )KUBOHBIC. MOATOTOBUTHCSI K OMpOCY; paboTa Haj TIK-3 WK
pedeparoM u/nim TOKIag0M. K33
13 DTHyeckue poOIEMBI HJIK k5.1
O3HaKOMHTHCS c MaTepHaoM,
HCIOJIb30BaHKE HIIK ik 3.2
MOJIrOTOBUTHCSA K OMpocy; pabora Hax TIK-3
TPAHCT€HHBIX )XUBOTHBIX U WK nx 33
N pedeparoM /UK TOKIATIOM. :
pacTeHHit.
14 | 3akononarenscTBO B HJIK k5.1
O3HaKOMHTHCS c MaTepHaioM,
obnactu T'eHHO- WK k3.2
. MOATOTOBUTHCS K OMPOCY; paboTa Haj I1K-3
HAH)XEHEPHON HIIK 11k 33
pedepaToM W/HITH JOKIAI0M. :
JIEATENHHOCTH.

4.4. MemoouuecKkue yKa3anus no opeanu3ayuu camoCmoameabHol padonmovt Cmy0eHmoes

CamocrosTenbHas padoTa CTYJACHTOB SIBJISETCS COCTAaBHOM YacThIO YU€OHOTO Iporiecca 1
npecieayeT caelyrolue Heu:

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

* yruyOJieHue U pacllupeHue 3HaHUM 110 MpEeaMETY.

JUis opraHu3aldy CaMOCTOSITENIbHOM paboThl Mo AucHMILIMHE «[ €HHO-UHKEHEpHBIE
CHCTEMBI HYKapHOT» UCIOJIb3YIOTCS CleAyIoIne GOopMbl CAMOCTOSTEIbHON y4eOHON pabOThI:

* U3y4YEHHUE MaTepuaa, U3J0KEHHOTO B JIEKLUAX;

* U3Y4YEHHUE U aHAJIU3 PEKOMEHIOBaHHOM JINTEPATYphI;

* CaMOCTOSITENIbHBIM TOWCK, M3Y4YE€HHWE W aHAIMU3 JINTEpaTypbl MO IUCLUIUIMHE, 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 MTPAKTUUYECKUX 3aJlaHUH (pellieHne 3a7a4, OTBEThl Ha BOIPOCHI U T.J1.):

* TOJArOTOBKA K ONPOCY;

* TOJrOTOBKAa K KOJUIOKBUYMY;

* TOATOTOBKA pedepaTos;

* TOJrOTOBKAa YCTHBIX JOKJIAJOB;

* TOJrOTOBKA K TECTUPOBAHUIO (IIpU HAJIMYHH).

Pexomenoayuu no noocomoske peghepama

o Pegpepam — bopma MUCBMEHHOHN pabOThI, KOTOPYIO PEKOMEHAYETCsS MPUMEHSTh
OpU OCBOCHMM BapHATUBHBIX (MPOQMIBHBIX) JUCHMUIUIMH MPO(GECCHOHATBHOTO  IHKIIA.
[IpencraBisier coOOM KpaTKoe H3JI0KEHHWE COJEp)KaHUS HAy4YHBIX TPYJOB, JUTEPATyphl IO
OIIpECIIEHHON TEME.

o 3anaya MOAroTOBKU pedepaTa — 3aKpeNUTh 3HAHMS, MOTYYEHHbIE TPU U3YUEHUU
TEOPETUYECKOr0 Kypca, U TMOJIYYUTh HAaBBIKM CAMOCTOSITEIbHOTO HM3YyYEHUS MEXyHAapOJIHBIX
UCTOYHHUKOB COBPEMEHHOH JHMTEpaTypbl Ha aHIIIMHCKOM s3bIke. PedepaT mpezcraiser coboit
KpaTKUi aHATMTUYECKUH 0030p MUHUMYM OJIHOT'O UCCIIEI0BaHMsI B 00JIACTH AKCIIEPUMEHTAIBHON
OuoNorMM KJIETKM C TPUMEHEHHEM MOJICKYJISIPHO-OMOJIOTHYECKMX METOJIOB  aHalIM3a.
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HccnenoBanue, BeIOpaHHOE st 0030pa, TOMKHO OBITH OMYOJIMKOBAHO HAa aHTJIIMICKOM S3BIKE B
pELeH3UPYEMBIX MEXKIYHAPOIHBIX M3JIaHUSAX HE paHee, yeMm 3a nociennue 10 ner. CryneHt
CaMOCTOSITENILHO BBIOMpaeT TeMy pedepara W MPOU3BOAMUT MOUCK CTaThH, MO KOTOPOW OyneT
JIeJIaTh aHATMTUYECKHIT 0030p, ¢ UCOIb30BaHUEM JOCTYIHBIX 0a3 JAHHBIX HAYYHOU JIUTEPATYpPbI
U TOMCKOBBIX cucteM. CTaThs M TeMa pedepara IOKHA OBITH OJ0OpEHa IperojaBaTeseM
muctumuinael. [Ipu monaroroBke pedepara CTYAEHT AOMOJHUTENBHO MOXET HCIOJIb30BaTh
yueOHY0, CHEUUAIbHYI0O U CIPAaBOUYHYIO JIMTEPATypy, HAay4HbIE CTaTbU B POCCUMCKUX U
MEXIYHApOAHBIX M3aHusAX. Pedepar npeacrasiserca CTyJEHTOM Ha AJIEKTPOHHOM HOCUTENE U
JIOJDKEH COZIEPKATh CIENYIOIIME pa3felibl: TUTYJIBHBIN JIUCT, COEPIKaHNE, BBEICHUE, OCHOBHAs
4acTb, 3aKJII0YCHHE, CIIMCOK UCIIOJIb30BAHHOM IUTEepaTypbl. B 0CHOBHOM yacTu mpuBOAUTCS 0030p
UCTIOJIb30BaHHBIX B OIYOJMKOBAHHOM HCCJIEIOBAaHUN METOJIOB U pe3ynbTatoB. O0BeM pedepara
JIOJDKEH cocTaBisTh 10 - 15 crpanui, HO He 6osiee 20 cTpaHUI] MAITMHOIIMCHOTO TeKCTa popMara
A4, mpudtom Times New Roman kernmem 14 uepe3 1.5 mntepBana. Odopmienue pedepara
MPOU3BOJUTCS  COTJIACHO PEKOMEHJAlUsM Y4eOHO-METOJAMYECKON KOMHUCCHH  OHOJIOro-
nouyBeHHOTO Qakynpreta PI'BOY BO «UI'Y» 11t KypCOBBIX U BBITYCKHBIX KBATH(PUKAITMOHHBIX
pabot. Takxe pomyckaercs odopmienue pedepata B coorBerctBuu ¢ ['OCT 7.32—2017,
YCTAaHABJIMBAIOUIMM O0IIMe TpeOOBaHUS K CTPYKType M TpaBwiIaM OQOPMIICHHS OTYETOB O
HAyYHO-UCCIIEIOBATENLCKUX paboTax.
[ ]
Pexomenoayuu no noocomoexe ycmnozo ooxknaoa
[ ]

. 3amuTa pedepara Tpou3BOAUTCS B (GopMe JoKIana (YCTHOTO BBICTYIUICHHS)
CTYACHTA Ha HNPAKTHYCCKOM 3aHATUH IICPCI aYIII/ITOpHCfI, BKJIIO'—IaIOHIeﬁ B cels CTYACHTOB U
npernoiaBaTens JUCIUIUTMHBL JIOKIIaa JOJDKEH COMPOBOXKAATHCS HATIISAHBIM MPEICTABICHUEM
KpPaTKOTO CoJiepkaHus pedepara B BHUJAC INPE3CHTAIMH, BBHIMOJIHCHHONH C WCIOJIb30BAaHUEM
KOMITBIOTEPHBIX IporpamMMm. PekomeHIyeTcss s TOATOTOBKM MPE3CHTAIlMU HCIOJIb30BaTh
nporpammy Microsoft PowerPoint. 3amaueit mokiaga B BHAE YCTHOTO BBICTYIUJICHUS SIBIISIETCS
MOJTy4YeHHUs] TIEPBUYHBIX HABBIKOB HAyYHO-HCCIEAOBATEIbCKOM pabOThl, yYMEHUH KpaTKo U
Harjis1iIHO NpCACTaBIIATh PE3YJIbTAThl HCCIICAOBaHMA, (1)0pMI/IpOBaHI/IC HAaBBIKOB U YMCHI/Iﬁ BCACHUA
HayyHOU auckyccud. OIleHKa AOKIaJa OCYIIECTBISAETCS B COOTBETCTBHE CO CIEAYIOLUUMU
KPUTEPUSIMH: YETKOCTh HM3JIOKCHHSI OCHOBHBIX JJIEMEHTOB pedepara; MOHWMaHWuE H3ydaeMou
npoOJieMbl U METOJIOJIOTMH HAay4YHOTO HMCCIEIOBAHUS, YMEHHE BBISBIATH CHIbHBIE CTOPOHBI U
HEAOCTAaTKN U3JIOKCHHBIX B CTATHE TCOpI/Iﬁ N HUCIIOJB30BAaHHBIX METOAOJIOIMYCCKUX ITOJAXOI0B,
BJIa/IeHHE TTPO(EeCCUOHATFHOM TEPMUHOIOTHEH; YMEHHE OTBEYAaTh HAa BOIIPOCHI ayIUTOPHUH.

Kpumepuu oyenxu pegpepama

N3noxeHHOe MOHMMaHUe pedepaTa KakK ILEIOCTHOIO aBTOPCKOIO TEKCTa ONpeaesser
KPUTEPHH €ro OIEHKU: HOBMU3HA TEKCTa; CTEIIEHb PACKPBITHS CYITHOCTH BOIMPOCA; COOIIOICHUS
TpeGoBaHU# K 0()OPMIICHHIO.

Hoesusna mexcma: a) ymeHne paboTaTh C MCCIEIOBAHUSMHU, KPUTHUECKOW JTUTEPATYPOH,
CHCTEMaTH3UPOBATh U CTPYKTYpUPOBATh MaTepual; 0) CaMOCTOATEIbHOCT OLIEHOK U CYXKACHUH;
B) CTUJIEBOE €TUHCTBO TEKCTA.

Cmenenv packpvimus cywHOCmu 6onpoca: a) COOTBETCTBHE IUIaHa Teme pedepata; 0)
COOTBETCTBHUE COJIEP KaHUSI TEME U IJIaHy pedepaTa; B) MOITHOTA U IIIyOMHA 3HAHUHU 110 TEME; T)
000CHOBAaHHOCTb CHOCOOOB M METOAOB PabOThl C MaTepualoM; €) yMeHHe o0o0miarh, 1enarh
BBIBOJIBI, COTIOCTABIIATh PA3JIMYHbBIE TOYKH 3PEHHS 10 OJJHOMY BOTIPOCY (Tpodiieme).

Cobnioodenue mpebosanuii Kk oghopmaenuio: a) HACKOJIBKO BEpHO O(OPMIICHBI CCHIJIKM Ha
UCTIONIB3YEMYIO JIUTEpaTypy, CHHUCOK JIMTEpPaTyphl; O) OIEHKAa T'PaMOTHOCTH U KYJIBTYpPHI
U3J10XKeHus (B T.4. opporpaduyeckoit, MyHKTYallMOHHOM, CTUIIMCTUYECKON KYJIbTYPHbI), BIIaJIeHUE
TEPMHUHOJIOTHEN; B) coOMoieHne TpeboBanmii K 00EMY pedepara.
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* Ouenka «omauyHoy. TeMa TONHOCTBIO PACKPBITA, MPOAHAIU3UPOBAHO COBPEMEHHOE
COCTOSIHME BOIIPOCA, MaTepHall M3JI0KEH JIOTHYHO, TOCIIeN0BaTeNbHO, pedepar odhopMieH B
COOTBETCTBUU C TEXHHUYECCKUMHU TPEOOBAHUSIMHU, MPEABSIBIAEMBIMHA K TAKOTO POjJa paboTam.

* Ouenka «xopowoy. Tema pacKpbITa, IPUBEACHO JOCTATOYHOE KOJIMYECTBO MaTepHrala, HO
IpH 3TOM MaTepHall B HEJOCTATOYHOW CTENEHU NPOAHAIM3HPOBAH aBTOPOM, odopmiieHHe
pedepara COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSM.

* Ouenka «ydosremeopumenvHo». Tema pacKpblTa TIOBEPXHOCTHO, MaTepual He
NPOAHAIM3UPOBaH, B 0OPMIICHUU HMEIOTCSI TEXHUUYECKHE HETOCTATKH.

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

Kpumepuu oyenxu ycmuozo ookniaoa

Onenka ycTHOro 0KJIa1a OCYHIECTBIIACTCS B COOTBETCTBUE CO CIENYIOIIMMH KPUTEPHUSIMMU:
YETKOCTh M3JIOKEHHS OCHOBHBIX 3JIEMEHTOB pedepara; MOHMMaHHE H3ydaeMoil MmpoOiemMbl U
METOJOJIOTUHA HAy4YHOI'O HUCCIICIOBAHMS; YMEHUE BBIABISATH CUJIBHBIE CTOPOHBI M HENOCTATKU
W3JIOKEHHBIX B CTaTb€ TEOPUH M HCIIOJIB30BAHHBIX METOAOJOTMYECKMX IIOJXOJOB; BIIAJICHUE
npodeccuoHaIbHON TEPMUHOJIOTHEH; YMEHNE OTBEYaTh Ha BOIPOCHI ayIUTOPHH.

* Ouenka «omauynoy. B 1OKIage NOJHOCTBIO PACKpBITA TEMa, MPOAHAIU3UPOBAHO
COBPEMEHHOE COCTOSIHHME BOMPOCA; CTYACHT CBOOOJHO BJIAJEET MATEpPUAIOM, H3JIaraeT ero
JIOTMYHO, TIOCJIEI0BATENIbHO, TAKOHUYHO, XOPOILIUM Hay4HBIM A3bIKOM. JlOKJIa/1 CONPOBOXKIAETCS
Ipe3eHTalMel, KOTopas COCTaBJI€HA C COOJIIOJCHHEM OO0ImuX TpeOOBaHUH OQOpMIICHHS,
COJICPKUT CCBUIKM Ha NpUBEACHHBIE (POTO, pUCYHKH, cxeMbl U T.1. Ilpu oOCyxaeHun cTyneHt
JEMOHCTPUPYET MOHUMaHHE U3ydaeMOM IpOoO0JIEMbl U METOIOJIOTMM HAay4YHOTO HMCCIEAO0BAHUSA,
BJaJIcHHE NPO(EeCCHOHANBHON TEPMHHOJIOTHEH M yMEHUE I'paMOTHO OTBEYaTh HA BOIPOCHI
ayJIUTOPUHU.

* Ounenka «xopowoy». TeMa packpbITa, IPUBEIEHO JOCTATOYHOE KOJIMYECTBO 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
apryMeHTHPOBAHHBIMH.

* OneHka «yJIOBJIETBOPUTENBHO». Tema pacKkpblTa HE TOJHOCTbIO, MaTrepuan He
IIPOAHAIIM3UPOBAH, CTYIEHT IOKa3blBAET INOBEPXHOCTHBIE 3HaHWA. [Ipe3eHTanus 4YacTUYHO
COOTBETCTBYET YCTaHOBJIEHHBIM TpeOoBaHusaM. [lpu oOcyxneHuM mAokjIaga CTYACHT JaeT
HENPABWJIBHBIE UM UCUEPIIBIBAIOIIUE OTBETHI.

¢ OneHka «HEyIOBJIETBOPUTENIbHOY». Tema He pacKpbiTa, MPUBEAECH CKYAHBIH 00BEM
MaTepHaia; Mpe3eHTalusi OTCYTCTBYET MJIM HE COOTBETCTBYET TpeboBaHusAM. IIpu 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. YYUEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE
JAUCHUIIJINHBI

a) nmepevYeHb JUTEPATYyPhbI

1. lllenxynos, Cepreit Hukonaesuu. ['enetnaeckas unxenepus [Tekct] : yueb. mocobue
IUTSL CTY]I. BYy30B,00y4. o Hamp. "buonorus” u cneun. "buorexnonorus", "buoxumus",
"T'enernka", "Muxpobuonorus" / C.H. lllenkyHoB. - 2-¢ u31., ucnp. u aoi. - HoBocubupck :
Cub. yauB. u3a-o, 2004. - 496 c. : un, [4] 1. uB.uin ; 30 cm. - [Ipeam. ykas.: c. 491-496. - ISBN
5-94087-098-8 (12 3x3)+
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2. lllenxynoB, Cepreii Hukonaesuu. ['enetndeckas nrxenepus [ Tekct] : yaeOHOE
nocobue /1t By30B 1o Hamp. "buonorus" u cren. "buorexnonorus", "buoxumus", "T'enernka",
"Muxpo6uonorus” : B 2 4./ C. H. lllenkynos. - HoBocubupck : HI'Y, 1994 - . - 21 cm. Y. 1. -
1994. - 303 c. : un. - bubnuorp.: ¢. 290-301. - ISBN 5-7615-0210-0 (53k3.)+

3.1enkynoB, Cepreii Hukonaepuu. ['enerndeckast urxenepus [ Texct] : yael. mocodue
JUISL CTYJICHTOB BBICIIL. y4e0. 3aBeIcHUH, 00ydJaromuxcs 1Mo HanpasieHuto "buonorusa" u crerr.
"buorexnonorus", "buoxumus", "I'eneruka”, "Mukpobuonorus". : B 2 4. / C. H. lllenkyHOB. -
HoBocubupck : U3n-Bo HoBocu6. ya-1a. - 21 cm. Y. 2. - 1997. - 400 c. : un., Tada. - bubmuorp.:
c. 379-389 (186 nas.). - ISBN 5761503484 (83k3.) +

4. MonekyaspHO-TeHEeTHYeCKHe U OMOXMMHUYECKHE METOAbl B COBPEMEHHOH Ouosioruu
pactenuii [ DnekTpoHHsbIit pecypc]. — OBK. — M. : bunom. Jlaboparopus 3nanuii, 2012. - Pexum
noctyna ObC "UznarensctBo "Jlanp". Heorpanuu. goctyn. — ISBN 978-5-9963-09

3. Yuncosn K. I[TpruHIUIIBI ¥ METOBI OMOXVUMHH U MOJIEKYJIIPHOU OMOJIOTHH [ DIIEKTPOHHBII
pecypce] / K. Yuncon, [Ix Yonkep. — M. : bunom. Jlaboparopus 3nanuit, 2013. - 848 c. Pexum
noctyna: DbC "U3narensctBo "Jlanp". — Heorpanuy. noctym. - ISBN 978-5-9963-2126-1

6) 0a3bl JaHHbIX, HH(bOpMaIII/IOHHO-Cl'[paBO‘lHLIe H ITOUCKOBbBIC CUCTEMBI

1. https://www.ncbi.nlm.nih.gov — Be6-caiitT HarionanbHOro ieHTpa OMOTEXHOIOTHUECKOM
unpopmanuu CIIA (NCBI), koTopslii mpefocTaBiiseT OeCIUTaTHRINA JOCTYI K Pa3InIHbIM 0a3aM
JTAHHBIX, BKJIOYas 0a3bl JAHHBIX, COAEPIKAIIME PAa3JIMYHbIE TUIIbI T€HETUYECKUX JaHHBIX, 0a3bl
JAHHBIX AaHHOTAIWK MyOJUKAIMi OMOMEIMIMHCKOW M OO0IIEeOMOIIOTHYECKON HAINpaBICHHOCTH;
COJICPKUT MOMYJSPHbIE IPUIIOKEHHUS U MHCTPYMEHTHI OMOMH(POPMALIMOHHOTO aHAJIN3A.

2. https://www.ncbi.nlm.nih.gov/genbank/ — apxuBHas TeHeTHYeckas 0a3za JaHHBIX
GenBank HanuonansHoro nentpa ouorexnonoruueckoir napopmanuu CIIIA (NCBI), kotopas
COJIEP)KUT  OOUIENOCTYIHYI0  aHHOTUPOBAHHYIO  KOJJIEKLIHIO  BCEX  HYKIJIEOTHJIHBIX
NOCJIEeI0BATEIbHOCTEN 3aKOIMPOBAHHBIX B HUX OCJIE0BATEILHOCTEH OEJIKOB.

3. http://www.ebi.ac.uk — Be6-caiit EBponeiickoro nacrtutyra ouonHpopmartuku (EMBL-
EBI), xotopblif mnpenocraBiser OeclaTHBIM OOCTYN K MOMYJISIPHBIM HPUIOKEHUAM IS
O01OMH(OPMALIMOHHOTO aHaldN3a HYKJIEOTHIHBIX U OEJNKOBBIX IOCIEI0BAaTEIBHOCTEH, MOUCKa
JTAHHBIX C MOIIHBIMU BO3MOKHOCTSIMU IIEPEKPECTHBIX CCBHIJIOK.

4. https://www.ebi.ac.uk/ena - EBpomneiickuii apxuB HykieotunoB (ENA), apxuBHas
reHerudeckas 6a3a naHHbix EBponeiickoro uncrutyra ononndopmaruku (EMBL-EBI), kotopas
COJIEP’KUT MCYEPIIBIBAIONIYI0O MH(GOPMAIMIO O IOCIEN0BATEIbHOCTH HYKJIEOTHJOB B MHpE,
BKJIIOYAs JIaHHblE O HEoOpaOOTaHHBIX IOCIEA0BATEIbHOCTAX, HWHGpOpMALMI0O O cOOpKax H
(GyHKIIMOHATHHBIE AHHOTAIUH.

5. http://ensemblgenomes.org — Ensembl, coBmecTHBIN HayuHbIl mpoekT EBpomeiickoro
uHCTUTYTa  OnouHdopmatukn u  MHcrutyra  CeHrepa,  KOTOpPbIM  IperoOCTaBiIseT
UHTETPUPOBAHHBIN JIOCTYyNl K 0a3aM JaHHBIX, KacaloLIMXCS CTPOEHUS T'€HOMOB pPa3JIMYHbBIX
OpraHU3MOB.

6. http://www.ddbj.nig.ac.jp/ — SAAnonckas 6a3a manueix [JHK DDBJ, kotopas comepxut
UHPOPMALIAIO O HYKJICOTHIHBIX ITTOCIEAOBATEILHOCTSIX, OTHOCSAIIMXCS K Pa3IUYHBIM TeHaM W
OpraHu3Mam.

7. https://www.ncbi.nlm.nih.gov/pubmed/ — anrnosi3prdHass TekcToBas 0aza JaHHBIX
PubMed, cogepxamias nurtaThl, aHHOTAMM M CCBUIKM Ha IOJHBIE TEKCTHI ITyOJIMKAIHA
OMOMEIMIIMHCKOH W OOIIEeOHMOJIOTMYECKON  HampaBJIeHHOCTH  HarmoHalbHOTO — IEHTpa
6uotexHonornueckor nHpopmanuu CHIA (NCBI).

8. https://www.sciencedirect.com — 0a3a JaHHBIX AHTJIOSI3BIYHOM HAYYHOW MEPUOJIUKH
ScienceDirect u3narensctBa Elsevier, npegocTtaBiser OecryiaTHBIN TOCTYN K aHHOTAIUSAM BCEX
nyOnuKarmii, coaepkamuxcs B 6ase, u k 6osiee 1,2 MITH. TIOJTHBIX TEKCTOB CTATEH.

18



9. http://elibrary.ru/defaultx.asp - HayuyHass 5JeKTpOHHas OMOIMOTEKa, KpPYIMHEHIINN
poccuiickuii MH()OPMAIMOHHBIA TOpTal B O0JaCTH HAyKH, TEXHOJOTUH, MEAUIUHBI U
oOpa3oBaHus, CoJEpKaluii pedepaTsl M MOJHBIE TEKCTHI Ooyiee 29 MIIH HAYYHBIX CTaTed U
myOuKaIuii.

10. https://cyberleninka.ru  —  poccuiickas  Hay4yHas  OJJEKTpOHHas  OubOIMOTEKa
«KubepJlennnkay.
11. https://www.researchgate.net — OecrmatHas coumanbHas cerb ResearchGate s

COTpYJHHMYECTBA YUEHBIX BCEX HAYYHBIX TUCLUIUINH, BKJIIOYAET TAKUE CETEBBIC NPHIIOKCHUS,
KaK CEMaHTUYECKUN TIOMCK, COBMECTHOE HCIIOJIIb30BaHUE (hailioB, OOMEH MyOIUKAIUSIMH,
TeMaTHYeCKHe (OPYMBI, METOIOJIOTHYECKHUE TUCKYCCHHU H TaK JlaJiee.

12. http://molbiol.ru - He#TpasbHas pYCCKOSI3bIYHAS TEPPUTOPUS IS TeX, KTO
npodeccHoHaIBHO CBA3aH ¢ OMOJIOTHEH NN MOJIEKYJISIPHON OMOJIOTHEH.

13. http://e.lanbook.com/ — BC «M3narenbcTBO JIaHbY.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1 YueOHo-s12a00paTopHoe 000pyA0BaHue

MarepuanbHO-TEXHUUECKOE 00ecreYeHne IUCHUIUIMHBI «l €HHO-MH)KEHEPHBIE CUCTEMBI
9YKapHOT» Oa3upyeTcs Ha CIEIYIOLINX pecypcax.

e AynuTtopus JUIsl IPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIA. AyAuTOpus 00OpyJaoBaHa:
cneyuanusuposannoll (yaeoHoI) mebenvio Ha 12 TOCaT0IHBIX MECT; 000PYI0BAHA MEXHUYECKUMU
cpedocmeamu obyyenus: Ilpoexktop Epson EB-X03, Dkpan ScreenMedia, [locka aynutopHas
MmenoBas, MaruutHas, Jlabopatopust opran xumum - llkad BerTsDKHON AD-221"- 2 mT.,
Xumnueckuit mkad (cremnax) -1 mr., JlaGopaTopHBIi CTON ¢ BBIKATHBIMH TyMOaMu — 5 mIT.,
XonogunbHUK «MuHCK» - 2mT., Amnmapar A BEpTUKAIbHOrO 3jiekTpodopesa — 1 mrT.,
Bakyymnsiii ucnapurens PBO-64 — 1 wr., Bonemerp BY-15 — 1 wt., [le3unrerparop V/-20 — 1
mT., V3Mepurens MOHHBIX CONPOTUBIEHWHM (Mmnenanca) - 1 mr., McTouHMK nutaHus Ans
anektpodopesa "Onpd" — 1 mr., Ocumnorpad yHuBepcanbHbId aByXiydeBod C-55 — 1 mT.,
Tepmoctatr TC-80 — 1 mwir., Lentpudyra MIIB-310 — 1 mr. ciyxammmu sl peCTaBICHUS
yueOHoll MH(popMaruu OOJIBLION ayJUTOPUU MO JUCHMIUIMHE «I €éHHO-UH)KEHEPHBIE CHUCTEMBI
AYKApUOT». YYeOHO-HALTISIOHBIMU NOCOOUAMU, 00ECTIEUMBAIOIIMMH TEMAaTHYECKUE WILTIOCTPaLluu
10 JUCUUIUINHE «] €HHO-MH)KEHEPHBIE CUCTEMBI DYKapUOT»: MPE3EHTAllMK B KOJIMYECTBE 5 IIT.
Aynuropus AJis IPOBEAEHUS 3aHATUI MPAKTUYECKOro TUIa. AyTUTOpHUs 000py10BaHa:
cneyuanusuposantou (yaeOHoI) mebenvio Ha 12 mOCa0uHBIX MECT; 000py0BaHa
mexnuyeckumu cpedcmeamu ooyuenus: Ipoextop Epson EB-X03, Dkpan ScreenMedia, [locka
ayJIUTOpHas MeJoBast, MarHuTHas, Jlaboparopus opran xumuu - llIkad BeITsoKHON AD-221"- 2
mIt., Xumudeckuit mkad (cremtax) -1 wr., JlabopaTtopHslit cToN ¢ BBIKATHBIMUA TyMOaMu — 5
IT., XOJOAWIbHUK «MUHCK» - 2IIT., Anmapat Ui BEpTUKaJIbHOTO 3JeKTpodopesa — 1 miT.,
Baxyymnslii uctiaputens PBO-64 — 1 wr., Bonsmerp BY-15 — 1 wr., Jlesunrerparop Y /1-20 — 1
mt., U3MepuTenb HOHHBIX CONPOTUBIIECHUH (MMneaanca) - 1 mT., ICTOYHUK nuTaHus s
anektpodopesa "Inpd" — 1 mT., Ocurummorpad yHUBEpCcanbHBIN IByXsIydeBoit C-55 — 1 mT.,
Tepmocrar TC-80 — 1 wt., Hentpudyra K-24 — 1 mr., LHentpudyra MIIB-310 — 1 1mT. Bech
ananutuyeckue HR-200 — 1 mr., Becwl 1abopaTtopusie OHAUS — 2 mir., pedppakromerp UPD
454b2M — 1 wit., peppakromerp YPII — 1 ., porosnexrpokanopumerp KF 77 — 1.,
nentpudyra nadoparoprast OIIK-8 — 1 mr., nentpudyra gabop-s, MmeauruH-s1, HactoasHas [[JIx
16 ¢ mukpomnporec-Hoi cucreMoit ynpasn — 1 mrt., ciekrpoporomerp CD-2000, pepmentep
Minifors Speco 0akrepuanbublii — 1mT., Tepmoctar WB4MS BonHbIi /¢ nepemenmnBanuem/ - 1
wt., Tepmoctat TC-1/80 CITY — 1 mt. ciy>kamuMu AJ1sl IpeicTaBlIeHus yueOHoH nHdopMaiu
00NBIION ayAUTOPUH 1O JUCHUIINHE «I €eHHO-MHKEHEPHBIE CUCTEMBI YKapuoT».
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o KomnbioTepHblil Kimacc (ydeOHAs ayAWTOpHs) Al TPYNIOBBIX M WHAWBHIYAIbHBIX
KOHCYJIbTAllMM, TEKYyLIEero KOHTPOJS M TPOMEKYTOYHOW aTTecTallud, OpraHu3aluu
CaMOCTOSITENILHOM paboThI. AynuTopust 000pyA0BaHA: CIICIUATN3NPOBAHHOM (Y4eOHOI ) MeOeITbIO
Ha 20 mocaJoYHbIX MECT, JOCKOIH MeNIOBOIi; 000py/J0BaHa TEXHUUYECKUMHU CPEICTBAMU O0yUEHUSI:
Cuctemnsliii 610k PentiumG850, Mounutop BenQ G252HDA-1 wt.; Cuctemnsiii 6:1okAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremssiii 6ok PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mT.; Mono6mok IRU T2105P — 2 mr.; Cucremusiii 610k Pentium G3250,
Monutop BenQG955 — 1 mt.; Cuctemusiit 610k Pentium G3250, Monutop BenQ GL2250 — 1
mit.; CucreMusiit 610k Pentium G3250, Mounutop Samsung T200 HD — 1 mt.; CuctemHbIi 610K
Pentium G3250, MonuTtop Samsung T190N — 1 mt.; Cucremnsiii 6;10k Pentium G3250, MonuTop
Samsung 740N — 1 mr.; [Ipoextop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHU4YEeHHBIM
noctynoM K cetu MHTepHeT u oOecriedeHHeM JOCTyla B 3JEKTPOHHYIO HH(OpPMAalMOHHO-
00pa30BaTeNIbHYIO CpEly OpraHU3aluu.

e [lomemenuss g XpaHeHHsT M NPOPUIAKTHUECKOr0 OOCTy>KMBaHUS Yy4eOHOTrO
o0opynoBanus. Ayautopus 000pynoBaHa: ClielUaTIN3upPOBaHHON MeOenbio Ha § MOCagOuHBIX
mect; Brermspknoi mkadg — lwmr., Jlamunapssii mkagp — 2 mr., Tepmocrar TC-80 — 2 miT.,
JlabopartopHblil cTon MeTauinyeckuit — 3 mrt., JIabopaTOpHBIA CTOJ ¢ PE3HHOBOM MOBEPXHOCTHIO
— 2 wT., XOJOOWIbHUK «ATHaHT» — lmT. MUKpOCKON MOHOKYJIApHBIA — 8 T, Mukpockon
"buonam"-1 wr., Crepunuzarop mnaposoit BK-75 IIT "T3MOMU" — 1lmr., Ilunerka
aBromatmueckas Jleanumer 0,5-10 m"-1 ., [Tunerka-no3atop"-1 mr., Mukpockon Levenhuk
D870T tpunoxynsip"-1 wr., [Ipoektop OBepxen'-1 mwr., [Ipoektop View Sonic"-1 ., [Ipoextop
View Sonic"-1 mT., HoytOyk Lenovo"-2 mr. , [Ipunarep Brother -1 mr., [Ipuatep Canon -1 mt.

6.2. [IporpammHoe obecneyeHue

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). lorosop Ne 03-016-
14 o1 30.10.2014 r.

2. Kaspersky Endpoint Security nns 6usneca - Crannaptabeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nos6ps 20161 KES. Cuer NePCI[3-000147 u AKT ot
23H0510ps 20161 JIn. Ne1B08161103014721370444.

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

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

5. Office 365 npodeccronanbHbIi TUIrOC 178 yyamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2al9c463e.

6.3. TexHn4YeCKHE U IJIEKTPOHHbIE CPEACTBA
[Ipe3eHTanuu no BceM TeMaMm Kypca.

VII. OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

i ocBOGHMSI MUCHUIUTMHBI «[ €HHO-WHKXEHEPHBbIE CHUCTEMBI SYKApPHOT» MPUMEHSIOTCS
crenyromme o0pa3oBaTelIbHbIC TEXHOJIOTHH:

1.  Ungopmayuonnas nexyus. Jlekuus — 370 cKaroe H3I0KEHHE OCHOBHBIX HAyYHBIX
¢dakToB, YTO sBIAETCS 0a30W IS aHAIW3a PaACCYXKIEHUMH, OICHOK.
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2. Jlexyus-euzyanuzayus. B Xome JEKIUM CTYIEHT MPeoOpa3OBBIBACT YCTHYIO U
MUCHbMEHHYI0O HH(POPMAIMIO B BU3yallbHYIO (hOpMY, BBIIENSS IPU 3TOM Haubosiee 3HaAUMMBbIE U
CYILIECTBEHHBIE 3JIEMEHThl. Ha JIeKuMM MCIONb3YIOTCS CXEMBbl, PUCYHKH, UEPTEXKH, CIIali]Ibl-
Ipe3eHTalud, K MOJrOTOBKE KOTOPBIX MpuBIEKaloTcs oOydawomuecs. llpoBeaenue exuuu
IIPOBOAMTCS B BHJIE CBSI3HOI'O PA3BEPHYTOIO KOMMEHTUMPOBAHHUS IOATOTOBJIEHHBIX HAIJIIHBIX
OoCcOOHiA.

3. [Ilpobnemnas inexyus. B Xome mnpoOIEeMHONM JEKIIUM 3HAHUS BBOAATCS Kak
«HEU3BECTHOE», KOTOPOE HEOOXOAUMO «OTKPHITHY. [IpobiieMHast iekiust HaunHaeTCsl ¢ BOIIPOCOB,
C TIOCTAaHOBKHU IMPOOJIEMBI, KOTOPYIO B XOJ€ M3JIOKEHHsI MaTepuana HeoOXoauMo pemuts. [lpu
9TOM BbIIBUTaeMasi pobiieMa He UMEET OJJHOTUITHOTO PELIEHUs, TOTOBOI cXxeMbl HeT. JlaHHbIN
TUN JIGKIMU CTPOMTCA TakuM oOOpa3oM, 4YTO JAEATENBHOCTh CTYJCHTa [0 €€ YCBOCHHUIO
npuOIKaeTcss K TOMCKOBOM, HcclenoBaTelnbckoil. B Xoge Nekuuu MOpPOUCXOIUT AMAIOT
IpenojaBaTesis U CTYACHTOB.

4. Jlexyus-6eceoa. llpenmonaraer HEMOCPEICTBEHHBIN KOHTAKT MpernojaBareis ¢
aynutopueit. [IpeumyinecTBo JieKIuu-0eceibl COCTOUT B TOM, YTO OHA IO3BOJIAET MPUBJICKATH
BHHUMaHUE CTYACHTOB K HanOoJee BaXKHBIM BOIIPOCAM TEMBI, ONPEAETSATh COACpKaHUE U TEMIT
U3JI0KEHUsT Y4eOHOTO MaTepuaia ¢ y4eToM OCOOCHHOCTEH CTYACHTOB.

5. Jlexyus c pazbopom xoukpemuou cumyayuu. B Xoae JeKIUU KOHKPETHAs CUTYyaIlus
U3JIaraeTcs yCTHO MIIM B BUAE KPAaTKOro nuaduiibMa, BUIE03amucH U T. 1. CTyIeHTH COBMECTHO
AHATU3UPYIOT U 00CYXKIAI0T MPEACTABICHHBIA MaTepUal.

6. [Ilpakmuueckue 3auamusi — 3TO 3aHATUE, MPOBOAMMOE I0J PYKOBOJCTBOM
npenojaBaresnss B yueOHOW ayAMTOpUM, HANPABICHHOE Ha YriayOJeHHe HAyYHO-TEOPETHUYECKHX
3HAaHUM U OBJQJICHUE OIpPEAEICHHBIMU METOJaMH CaMOCTOSITENIbHOM paboThl, KOTOpOE
dopmupyet npaktuyeckue ymeHus. OqHoi u3 (HopM MPaKTUUYECKHX 3aHSATHUH B BY3€ SBISETCS
ceMHUHap.

7. Konnoksuymvr — BUI y4eOHOTO 3aHATHUS, MPOBOAMMOIO C IIENbIO TPOBEPKU U
OLICHUBaHMs 3HAHUH yyamuxcs. KolmokBuyM MOXET MpOBOJUTHCA B (pOpME MHAMBHUAYATIbHOMN
Oecenpl MpenojaaBareNs cO CTYAGHTOM WM Kak MaccoBbli ompoc. B xone rpymmoBoro
00CYKJI€HUS CTY/ECHTBI yuaTcsl BbICKa3bIBaTh CBOIO TOUYKY 3PEHHUS IO ONpPEAEeIEHHOMY BOIIPOCY,
3allMIIaTh CBOE€ MHEHHUE, IPUMEHSs 3HaHUs, MOJYyYEHHBIE HA 3aHATHAX MO npeaMmery. B xone
KOJUIOKBUYMa TakKXe TIpOBepsAIoTCs pedepaTsl, Apyrue MNHUCbMEHHbIE pPaOOThl CTYAEHTOB,
MIPOBOJIUTCA 3aCIyIIMBAHUE JOKIAI0B.

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

9. Jlucmanyuonusvie  obpazosamenvHvle  mexuonrocuu. 1log  TUCTaHIIMOHHBIMU
00pa30BaTeNbHBIMU TEXHOJIOTHSIMH TIOHUMAIOTCSl 00pa30BaTENIbHbBIE TEXHOJIOTUH, Peallu3yeMble B
OCHOBHOM C NpPUMEHEHUEM HH(OPMAIIMOHHO-TEICKOMMYHUKAIMOHHBIX ceTell. IIpu ocBoeHuun
JUCIUIUINHBI «MoseKkyspHasi OM0JIOTrHsl KIIETKW» UCTIONb3YIOTCS CIEAYIOLUE TEXHOIOTUU:

* Keucogas mexHonoeus — GopMa JUCTAHIIMOHHOTO OOYYeHHs, OCHOBaHHas Ha
MPEIOCTaBIEHUN O00ydJaromuMcss HH(DOPMAIMOHHBIX 00pa30BaTEeNIbHBIX pECYpCcOB B BHJE
CHELMATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKHX KOMIUIEKCOB C HCIIOJIb30BAaHHEM
pa3IMYHbIX BUJOB HOCUTENEH HHpopMaIuu (KeicoB);

* UHMepHem-MmexHONIo2Usi — CIOCOO JUCTAHLMOHHOW mepenaud HHGOpMAIHH,
OCHOBaHHBIM Ha WCIIOJB30BAaHUU TJIO0AJBHBIX M JIOKAJBHBIX KOMIIBIOTEPHBIX CETeH s
oOecrieyeHus J0CTyna o0yJaroumxcs K HHPOPMaIMOHHBIM 00pa30BaTebHBIM pecypcaM U s
(GbopMUPOBAHUS  COBOKYMMHOCTH  METOJMYECKUX, OPTraHU3allMOHHBIX, TEXHUYECKUX H
IPOTPAMMHBIX CPEJICTB peau3allii U YIpaBJiIeHUsT Y4eOHBIM MPOLIECCOM HE3aBHCHMO OT MecTa
Hax0oX/1eHus ero cyonrexToB. Mcnonb3yercs O6pazoBarenbubiit moptan UI'Y - educa.isu.ru.

VIII. OHEHOYHBIE MATEPHUAJIBI IJIS1 TEKYIIEI'O KOHTPOJISA 1
IMPOMEXYTOYHOM ATTECTALIIUA
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Ouyenounvie mamepuanvt 011 6X00H020 KOHMPOA

BxomHOro KOHTpOIS 111 JAHHOM AUCUUILIMHBI HE MIPETYCMOTPEHO.

Ol(eHOIIHble mamepuaibl mexKyuieco KOoHmpoJia

OneHouHble MaTepuanbl TEKyIIEro KOHTpoiisi (opmupyiorcss B coorBerctBuu ¢ JIHA
YHUBEPCUTETA.

B paMKax AOUCHHUILIMHBI «FGHHO-I/IH)KGHepHBIG CUCTCMbI 3YKApUuOT» HCIOJB3YHOTCA

CJICOAYIOIUC (bODMBI TCKYIICTO KOHTPOJIA:

KOJUIOKBUYM;

MUCHbMEHHBIN OIPOC;

pedepar;

YCTHBIN JTOKJIA/T;

KOHTPOJIb CaMOCTOSTEIbHOIN paboTHI.

DoHJ OLICHOYHBIX CPEACTB BKIIOYALT:

[IepeyeHb BOIPOCOB U 3aJJaHU JUIsl TEKYIIETO KOHTPOJIS;
MepEeYeHb TEM K KOJUIOKBUYyMaM;

nepeveHs TeM pedepaTtoB M YCTHBIX JIOKJIA/I0B;

nepeyeHb BOMPOCoB A camocTosTensHoro uzydenus (CPC).

HaznaueHnue OIeHOYHBIX CpCACTB. BLISIBUTH C(bOpMI/IpOBaHHOCTL KOMIICTCHIIMH I[IK-1 n

[IK-3 (cm. m. III). CryneHTsl, HE BBIMOJHUBIINE TPEOOBAHUSA TEKYIIETO KOHTPOJIS WU

MNOJIYYHUBHIMC UTOIOBYHO OLICHKY TeKyIueﬁ YCIIEBACMOCTHU «HC YIOBJICTBOPUTCIBHO», CHUTACTCA

HMCIOIIUM TCKYIIYIO 3aJ0JIZKCHHOCTD. O6yqa}011mec;1, UMCIOIIIUEC 3aJ0JDKCHHOCTH, AOJIZKHBI

JIMKBUJUPOBATDb UX HE MMO3AHCC, YEM 3a HCJACJIIO 10 Hadalla HpOMe)KYTO‘lHOI;'I aTTcCTalluu.

0 N N LU B W N —

9.

Ilepeuens 6onpocos u 3a0anuti 01 meKyuje2o KOHmMpos

. CpaBHUTENbHAS XapaKTEPUCTUKA TEHOMOB 3YKapUOT, IPOKAPUOT U BUPYCOB.

. IIpuanun cexksenuposanus JJHK no Canrenpy.

. OcHOBHBIE (hepMEHTHI TeHETUYECKOW NHKEHEPHUH.

. [IpuHIUTIBI peTaKTUPOBAHKS TEHOMOB PAaCTECHUHN U )KUBOTHBIX.

. OTudeckue mpoOsIeMbl CO3aHMsI U UCIIOJIb30BAHUS TPAHCT€HHBIX KUBOTHBIX M PACTEHUH.
. CoBpeMEeHHOE 3aKOHO/IaTEITLCTBO B 00JIACTH T€HETUYECKUX TEXHOJIOTHUH.

. CiocoObI TOCTaBKU T€HETUYECKOT0 MaTeprasa B KIETKH dYKapHOT.

. [IpuHLIUIT pabOTHI CUCTEMBI peaKTUPOBaHUSI TeHOMOB Ha ocHOBe cucTteMbl CRISPR/Cas.
[TpuHIMI CeNeKTUBHOTO 0TOOpa TeHETUYECKH MOTU(DUIIMPOBAHHON KIIETKHU.

10. OcoGeHHOCTH arpo0aKTepruaIbHON TeHETHUECKOM TpaHchopMaluy pacTeHUH.
11. Ocobennoctr pabOTHI pecTpUKTa3. PECTPUKIIMOHHBIN aHATN3.

12. Vcnionp30BaHnEe TEHETHYECKH MOAU(PUITIPOBAHHBIX OPTaHU3MOB KaK OMOPEAKTOPOB.

Hepequb mem K KOJUl1OKeuymam

[lepeueHs TeM K KOJUIOKBHYMaM IpuBejieH B Tabmuie 4.3.1.

Ilepeuens mem peghepamos u 00k1a008

1. HpI/IHL[I/IHI:I U TEXHOJOTHUYSCKUH MOTCHUHUAIT KIIOHUPOBAHUA 3YKAPUOTHYCCKUX I'CHOB B KJICTKAX

IIPOKAPHUOT.
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2. TpaHcreHHbIE pacTeHUs: MU(BI, PEATbHOCTh U TOTCHIIMATBHAS YTPO3a YEJIOBEUECTRY.
3. TpaHcreHHbIe )KUBOTHBIE: MU(BI, PEAIbHOCTh U MOTEHIIMAJIbHAS YIPO3a YE€JIOBEUECTRY.
4. Vctopus BoIipoca 0 MOpaTOpUH Ha T€HHO-UHKEHEPHBIE UCCIICT0OBAHMUS.

5. TlpoGnembl Oe3omacHocTH Tipu padore ¢ pexkomOuHanTHEIMH JIHK w mpu co3ganum
TPAHCT€HHBIX OPTraHU3MOB.

6. DTudeckue npoOIeMbl KIOHUPOBAHUS )KUBOTHBIX U YEJIOBEKA.

7. buoTexHoIOTHS: TeHEeTHYECKas, OeTTKOBasi U TKaHeBasi MHkeHepus B X XI Beke.

8. Mcnonib3oBaHue JOCTHKEHU T€HETUYECKONM NHKEHEPUH B CEITbCKOM XO3SMCTBE.

9. Ucnonp3oBanue TOCTHKEHUN T€HETUUECKOM HHKEHEPUU B METUIIUHE.

10 . Uctopus co3ganusi TPaHCTE€HHOW CUHEU PO3Bbl.

11. IlepBoe pegakTUpoBaHUE F€HOMA YEJIOBEKA.

Ouenoqnbte Mmamepuaivbl onna npomeafcymounoﬁ ammecmauyuu

dopma IpoMEeKYyTOUHON aTTECTALUU - 3aUem.

K 3auery nomyckaroTcst CTyI€HTHI, BBIIIOJIHUBLINE B IIOJTHOM 00bEeME ayAUTOPHYIO Harpys3Ky,
CaMOCTOATENIPHYIO paboTy, YCHEIIHO CHAABIIME BCE IIPEIyCMOTPEHHbIE (HOPMBI TEKYIIETO
KOHTpOJs1. CTyI€HTBI, UMEIOLIHE 33 J0JDKEHHOCTh 0 TEKYIIEMY KOHTPOJIIO, JOJKHBI BBIMOJIHUTh
BCE 00s3aTeNIbHBIC BHJIBI IEATEIHHOCTH MO Y4eOHOMY IUIaHY, U TOJBKO 3aT€M JIOIYCKAIOTCS K
cade 3ayera. 3a4eT IpOBOJUTCA B (OpME YCTHOrO coOeceI0BaHuU.

OneHka oTBeTa OCYILIECTBIISIETCS B COOTBETCTBHE CO CIEAYIOIIMMU KPUTEPUSMHU: MOJHOTA
OTBETa Ha BOIPOCHI, CTENEHb BIAJAECHUS MAaTEpPUa]IOM, M3JI0)KEHHOIO B OCHOBHBIX H
JOTIOJTHUTENBHBIX ~ MCTOYHHMKAX  JIMTEPATyphl, CTENEHb BIAACHHS MNPO(eCcCHOHAIBHON
TEPMUHOJIOTHEN U MOHATUHHBIM aNapaToM AUCLUILIMHbI; TOJHOTA OTBETOB Ha JOIOJIHUTEIbHbIE
BOIIPOCBHI.

IIpumepnwiii cnucok 6onpocoe K 3auemy

1. Onpenenute OCHOBHBIE TOCTUKEHUSI OMOJIOTMYECKON HAYKH M MCTOPHUYECKHE MPEANOCHUIKH,
NpEONpPEENINBIINE BO3HUKHOBEHHE T'€HETHMYECKONM WH)XXEHEpUU KaK HOBOW  OTpaciu
OMOJIOTNYECKUX 3HAHUH.

2. ChopmynupyiTe COBPEMEHHBIC 3a/la4yd T€HETUYECKOW WHKEHEPHUH U OCHOBHYIO CTPATETHIO
TE€HHO-UH)KEHEPHBIX UCCIIE0BAHUM.

3. JHK — ocHoBHas 1ieneBasi MOJIEKyJa B N€HHO-WHXXEHEPHBIX HccienoBaHusax. Onpenenure
3aKOHOMEPHOCTHU €€ CTPOCHHUS U CBOWCTBA.

4. OxapakTepusyiiTe pepMeHThl, ucnoib3yembie 1iid Moaudukanuu JJHK.

5. Jlaiite onpenenenue BeKTopHoi Mosekyisl JIHK, onpenenure ocHOBHBIE CBOMCTBA BEKTOPHBIX
Mmotekyi. Kinaccuduxanum BeKTOpHbIX MoJieKyl. MeToibl KoHCTpyrpoBaHus rudbpuansix JIHK in
Vitro.

6. Kakoe cocTrosHME KIETKM Ha3bIBaeTCsl KOMIETEHTHbIM. llpupojgHas KOMIETEHTHOCTb
MPOKAPUOTUYECKHUX KJIETOK: MEXaHU3Mbl COXpAaHEHUsI COOCTBEHHOM reHeTHUECKOM HH(OpMAIIHH.
Mertonp! BBenenus rubpuansix JJTHK B kitetku.

7. Metoasl oTOOpa THUOPUAHBIX KJIOHOB IIOCHEe TpaHChopMalMd U TpaHCHEKUuu
MPOKAPUOTUYECKHUX KJIETOK. MeTobl pacimpoBKY HYKICOTHIHOW TocinenoBaTenpbHocT JTHK.
Ammunukanus nocnenoBatensHocteit JIHK in vitro.

8. Cnoco6bl BBenenus moisekyn JIHK B kierku miexonurtamomux. Bupycel, miasmuabl u
¢parmentsr JJTHK.

9. I'enernyeckas TpaHchopMaius KJIETOK MIEKOMUTAIOMINX : TpaHCPOPMAIU MyTaHTHBIX JIUHUI
u KoTpaHchopmaryst. Mapkepsl 1 BEKTOPbI TeHETHUECKOM TpaHC(hOpMaIIHH.

10. CtpykTrypHO-pyHKIIMOHATBHAsT opraHu3anus reHoma SV40. Jlutnueckue, HEMUTHUUECKUE U
Tpanchopmupymoume BekTopsl Ha ocHoe JIHK Bupyca SV40.

11. MonekynsipHble BEKTOPBI HA OCHOBE '€HOMA BUPYCa MAITHIIJIOMBI.

12. MonekynspHO-TeHeTUYeCKas OpraHu3alus aJeHOBUPYCOB deJoBeKa. PexomMOMHaHTHBIE
aJICHOBUPYCHBIEC BAKIIMHBI. [ eHOTEpanusl.
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13. I'eHHO-MHXXEHEPHBIE CUCTEMBI KYJIBTHUBUPYEMBIX KJIETOK MIIEKONUTAIOMMX. [IpnduHsl,
00yCJIOBUBLIME AaKTHUBHOE pa3BUTHE TI'€HETHMUYECKOW WHIKEHEPUHM KYJIbTUBUPYEMBIX KIIETOK
MJIEKOTIUTAOLIUX.

14. Metoap! TpaHcdekumu 1 TpaHcHOpMaIK KyJIbTUBUPYEMBIX KIETOK MIICKOMUTAIOLINX.

15. CxoncrBa M paznuuusl TPAHCKPUILIMOHHOTO M TPAHCISLMOHHOIO ammapara MpoKapuoT U
JyKapuoT. [lepBble TI'€HHO-MH)KEHEPHBIE CHCTEMBI, II0Ka3aBILIAE BO3MOXXHOCTb HKCIPECCUU
9YKapUOTHUYECKUX T€HOB B KJIETKaX IIPOKApUOT.

16. KonctpyupoBanue in vivo TMOPUIHBIX BHPYCOB INPOCTOro repmeca. Pa3paboTka >KHMBBIX
BaKIIMH Ha OCHOBE T'€PIIECBUPYCOB KUBOTHBIX.

17. Dxcnpeccupyrolye BEKTOpPbl Ha OCHOBE HOKCBHpYcoB. KoHCTpyHupoBaHuEe THOPUAHBIX
BUPYCOB OCHOBaKIMHBL. Vcnonap3oBaHne rHOPUIHBIX TOKCBUPYCOB JIJIsl BAKIIMHAIIMY JIOMALTHUX
Y IUKUX KUBOTHBIX.

18. PerpoBupycHBIE MOJEKYJSpHBIE BEKTOpHl. [ eHeTHdeckas HeCTaOWIBHOCTh THOPUIAHBIX
peTpoBupycoB. [IpumMeHeHe B TEHHOW TEPAINN.

19. Wcnonb30BaHue BUPYCOB HACEKOMBIX JJISI BHICOKO3()(PEKTUBHOM IKCIIPECCUN UYKEPOIHBIX
IeHOB. YIIPOIIEHHAas CUCTeMa CO3/laHusl THOpUIHBIX OaKyiaoBUpocoB Bac-to-Bac.

20. IIpotuBoBupycHbie BakuuHbL. [lonuBanentHsie xuBbie BakuuHbl. JJHK-Bakuunbl. BakiimHbl
npotus BUY.

21. TpaHcreHHbIe )KUBOTHbIE. METO/1bI TOTYUEHHUS.

22. TpaHCreHHbIE )KUBOTHbIE B (DyHIaMEHTAIbHBIX HCCIIEIOBAHUSAX.

23. buOTEeXHOJOrN4YeCKOe NPUMEHEHUE TPAHCTEHHBIX JKUBOTHBIX.

24. Metonp! BBenenus JJHK B kieTkn »kuBoTHBIX. BEKTOpPBEI HA OCHOBE BUPYCOB KUBOTHBIX: BUPYC
Oblubeil manuuiomsl, Bupyc SV40, peTpoBUpYCHI.

25. IlomydyeHue TpPAHCICHHBIX JKMBOTHBIX. [IpMMEHEHMS TpaHCTEHHOW TEXHOJIOTUU IS
MOBBILICHUS] TPOJYKTUBHOCTH CEIbCKOXO3MCTBEHHBIX KUBOTHBIX U IMOJYYEHUS] MEIULIMHCKHUX
IIPENapaToB.

26. KionupoBaHue >KMBOTHBIX: TEOPETHYECKHE OCHOBBI, BBIIBUTa€Mble 3aJjaud M MOpaIbHO-
TUYECKUE HOPMBI.

27. I'enoTepanusi: OCHOBHbIE TEOPETHUECKHUE IPUHIIMIIBI M HAIIPABJICHUS IPAKTUYECKUX pPadoT.
28. JlocTmeHUs T€HHOW WH)KEHEPHUM, MOJIYYMBLIME NPUMEHEHHS B MEIULMHE: IOJIyYE€HUE
YEeJIOBEYECKOr0 HWHCYJIMHA B MPOMBILIUICHHBIX MacliTabdax, MNpPOU3BOJICTBO HHTEPPEPOHOB,
UHTEPJICUKUHA.

29. I'enHas uHxeHepus pacteHuil. HanpaBneHus uccieqoBaHUN U yCIIeXU T€HHON MH)KEHEPUH
pacteHuil. PeryisTopHble 3J€MEHThl BEKTOPOB, OOECIEUMBAIOIINE SKCIPECCHI0 B KIIETKaX
pacrennii uyxxeponnon JIHK.

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

31. OTnuuMs OTEYECTBEHHOTO 3aKOHOIATEIbCTBA B 00JIACTH PEryJIMPOBAaHUS T€HHO-UH)KEHEPHOU
JESTEIbHOCTH OT MPAaBOBOM 0a3bl IPYrUX CTPaH.
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IIporpamma coctaBiena B cootBeTcTBuHU ¢ TpeboBanusamMu ®I'OC BO no HanpaBieHHIo
06.04.01 buosorus.
[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl GU3NKO-XUMHUECKONH OHOIOTHH,
ouounxkeHepuun u ononHpopmatuku 17.04.2024 r. npotoxomn Ne 15.
3aB. kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa @ozazﬂ_
Hacmoawas npocpamma He modcem Ovlmb 60cnpousgedena Hu 6 Kaxkou gopme 6Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopovl-paspabomuuxa npocpammol.
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