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l. Hean 1 32124y TUCHUTTHHBI.

Heab: wu3yyeHHe TEOPETUUECKUX OCHOB T€HETUYECKOM WHKEHEPUU U CO3JaHUus
TPaHCTE€HHBIX OPraHUW3MOB, [IOJIYYEHHME MPEACTAaBICHUM O COBPEMEHHBIX JOCTHUKEHMSIX
TexHojoruil pekomOuHaHTHBIX JIHK m1st pemenust pyHaaMeHTanbHbIX MPOOIeM U MPUKIaIHBIX
3aJa4 COBPEMEHHOT0 OOIIECTBA, OCBEUICHUE dTHUECKUX MPOOJIEM U BONPOCOB OMOJIOTHMUYECKOU
0€30MacHOCTH, CBSI3aHHBIX C JaHHBIM HANpPaBICHUEM MCCIEIOBAHUM U TMPAKTUYECKUM
UCTIOJIb30BAaHUEM I'€HETHYECKU MOAU(PHUIMPOBAaHHBIX oprann3MoB (I'MO).

3agaun:
1. u3yuyeHue TEOPETHUECKUX OCHOB TexHosoruu pekomOuHaHTHBIX JIHK, ncnons3zyemsix amns
cozmanuss I'MO, ocoOeHHOCTEH CO37JaHUs TPAHCTEHHBIX MHMKPOOPTaHU3MOB, PAaCTEHUH,
YKUBOTHBIX;
2. 3HAaKOMCTBO C MPUOPUTETHHIMU HANpPABICHUSMHU UCCIEJOBAaHMI B JaHHON o0nacTy,
IPAKTUYECKUM  [PUMEHEHHUEM  TPAHCT€HHBIX OpPraHU3MOB B  CEJIBCKOM  XO3SHCTBE,
pPacTeHHUEBOCTBE, OMOTEXHOJIOTUH, ISl PYyHIAMEHTAIBHBIX OMOJIOTHYECKIX UCCIIETOBAHMH;
3.  m3y4yeHue mpobieM MPaKTHUECKOTo NMPUMEHEHUS TPAHCTEHHBIX OPTraHU3MOB, U B MEPBYIO
ouepellb TeHHO-MOJU(UIMPOBAHHBIX PACTCHMIA, B CEIBCKOM XO3SMCTBE M JIPYIMX OTPACISIX
YeJIOBEYECKON JESITEIbHOCTH, U CBA3AHHBIX C 3TUM HKOJIOTMYECKUX MPoOeM;
4.  paccMOTpEHHE STHUYECKHX MpoOJIeM, BO3ZHHKAIOUIUX MPU HCIOIb30BAHUM TPAHCTEHHBIX
OpraHM3MOB B pa3HbIX c(epax YeTO0BEUECKOW AESTENbHOCTH, JJI1 MPOU3BOJCTBA MPOIYKTOB
nuTaHus, OnopapMaleBTUKOB, a TAKXKE CBA3aHHBIX C BO3MOXXHOCTHIO PEAaKTUPOBAHUS TEHOMOB,
KJIOHUPOBAaHUEM OPraHU3MOB, HM3YYEHMEM BO3MOYKHOCTEW TI'€HHOW TEpanuy HACIEICTBEHHBIX
3a00JIeBaHUil;
5. ¢dopmupoBaHme y CTYAEHTOB CIIOCOOHOCTH K CaMOCTOATEIHHOMY MHOTOCTOPOHHEMY
aHaJIM3Y TOCTEACTBHM MpaKkTU4YecKoro ucnoinbs3oBanus [ MO.

1. MECTO JUCOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuebnas mucnmmmHa b1.B.3 «'eHeTndyeckn MOAMQPUITMPOBAHHBIE OPTaHU3MBI»
OTHOCHUTCS K 4acTH, pOpMHUpPYyeMO yyacTHUKaMu 00pa30BaTeNbHbIX OTHOIIEHUH.

2.2. JIns w3ydyeHus NaHHOW y4eOHOW AMCUUIUIMHBI HEOOXOIUMBI 3HAHMS, YMEHHsS U
HaBbIKM, (QOpMHUpyeMble NPEIIIECTBYIOIUMH  JUCHUIUIMHAMU. «OOmas  OHOJOrus»,
«urtonorust», «buoxumus», «MonekynspHass Ouonorus», «leHeruka», «MHUKpoOOMOIOTHS U
BHUPYCOJIOTHs», «PU3HOIOTHS pacTeHU», «DHU3NO0JIOTUS YEI0BEKAa U KUBOTHBIX», «broxumus
pacTeHUum».

2.3. Ilepedyenp mocneayrOmuX y4eOHBIX JUCIHIUINH, UII KOTOPBIX HEOOXOIMMBI 3HAHHS,
YMEHUSI M HaBbIKH, (opMupyemble AaHHOW y4yeOHOM aucHMIUIMHON: «buoTexHOoIOTHY,
«buostukay, «buocucremsl u 3arps3HeHus», «bUOTEXHONIOTHS pacTeHU» U IPYruxX IUCHUIUINH
npoduIs.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIMHBI
IIporiecc OCBOEHHMS MUCHUIUIMHBI HampaBlieH Ha (OPMUPOBAHHE KOMIIETEHIIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxaroroBku 06.03.01
«buonorusy», npopuins «buoXUMHU»:
[IK-1: CmocoOeH mnpuUMEHSITh Ha MPAKTHKE TEOPETHUYECKHE OCHOBBI M 0a30BBIE METOJIbI
OMOJIOTUYECKON XUMHH, TeHETHKH, MOJEKYIIPHOM OMOJIOruM, (U3UOJIOTHU U OMOTEXHOJIOTUH
pacteHuit

ITepevyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIINHE, COOTHECEHHBIX €
HHIUKATOPAMH JOCTUKEHHSI KOMIIeTeHIMIi



Komnerenuus HNuaukaTopsl Pe3yabTarhl 00yyeHus
KOMIIeTEeHIM I

IIK-1 HIK k11 3uame: TPUHLMIBL, JEXKallMe B OCHOBE
CIIOCOOEH  HCII0JIb30BaTh | 3HAET TEOPETUUYECKUE cozpanusa  pek. JIHK,  mousekymnsapHo-
0a3oBbIe 3HaHUSA O | OCHOBBI OMOJIOTUYECKON | OMONIOTMYECKHE  METOABl M TOAXOJBI,
pazHoo0pazumn XUMUH, TEHETUKH, MPUMEHSEMbIE B TEHETHUYECKON HH)KEHEpUU
MUKpPOOPTaHU3MOB, UX | MOJIEKYJIIPHOM Ha pa3HBIX 3Talax KJIOHUPOBAaHUS T'€HOB U
CTpoeHUH,  (U3HOJIIOTHH, | OMOJIOTHH, CO3/IaHus TPAHCTE€HHBIX OpraHU3MOB,
MeTabonu3Me, TEeHETHKe, | OMOTEeXHOJIOTUU U ocHoBHbIe nocTmxeHus JIHK-texnomornn u
CHUCTEMATHKE, (bU3HONIOTHH PACTCHUM, COBpPEMEHHbBIC HarpaBJICHUs pa3BUTHUSA
0COOEHHOCTSIX 0a30BbIX METO/IOB T€HETUYECKOMN WHKEHEPUH, po0GIeMbl
pacpocTpaHeHuUs B | UCCJICIOBAHUIA. Ononorndeckoil 0E30MacHOCTH  BHEIPCHHUS
pa3IMYHBIX cpenax T€HHO-UH)KEHEPHBIX TEXHOJIOTMI B CEIbCKOE
oburtanus, posu B X035MUCTBO U YKUBOTHOBO/ICTBO.

JKOCUCTeMax U Ouocdepe Ymems: Mcnosip30BaTh MOJYYEHHBIE 3HAHMS
npu pertieHnu Uit GOpMHUPOBAHUS CYKIEHHUS TI0 BOIPOCAM
npOUIBHBIX Hay4HO- 6100e30MacHOCTH MIPOJIYKTOB TE€HHO-
HCCJIeI0BATEIHCKUX WH)XEHEPHOU NIEATENbHOCTH, B CBSI3H C ITUM
3azay. 0o0CyXJaTh 9SKOJOTHMYECKHE M OITHYECKHE

pOOJIEMBI YEJIOBEYECTBA U BO3MOXKHBIE ITyTH
UX PpEUICHUs C TOMOIIbI0 OHOWH)XEHEpHUH,
BECTM T[IOMCK HAy4yHOM JMTEpaTypbl IO
u3yyaeMol mnpoOsieMe M ee aHaJIW3UpOBaTh,
IpPaMOTHO U3JIaraTh TEOPETUUECKHUI MaTepual
Y BECTH JUCKYCCHIO.

Bnaoems: cnenuanbHOM  TEPMHHOJIOTHEH,
3HaHUSIMM B 00J1aCTH TEHHOM WH)KEHEpHUH,
MOHMMAaHWEM  METOAMYECKHX  MOJXO/0B
TexHosorun pekoMOuHaHTHBIX JIHK s
cosganuss MO ¢ wenapl0  pemieHuro
(byHIaMEHTalbHBIX M TNPUKIAJHBIX 33734
pa3IMYHBIX  HANpaBICHUH  YEIOBEUYECKOU
JeSITeIbHOCTH, YMEHUEM NIPUMEHSTh 3HAHUS B
CUTYaIHSX, MOJIEITUPYIOIINAX
npo¢eCCHOHATIBHYIO 1€ATEIbHOCTb.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

®opMa NPOMEKYTOUYHOM ATTECTANUM . 3a4ET.

KOJINYE€CTBA AKAACMHUYCCKHUX YaC0B

O0bem AUCHHUIIIMHBI COCTABJIACT 2 3aYeTHBIX C¢ANHUIIBI, 72 yaca.
N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O o6yquI/15{ N JUCTAaHIIMOHHBIX O6p330BaTeJ'IBHBIX TeXHOoJIOrni 16 Jacos.

4.1 CopepxxaHue OMCUUILIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX

Ne Paznen nucouminHbl/ TEMA g Buner yueGHOI paboThl, dopMma TeKylIero
n/H O | BKIIHOYAs CAMOCTOSTENIEHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO MMOATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
£ 2 (B acax) dopma
o g MPOMEKYTOYHOH
5z, KonrakTHas paboTa npemnogaBares ¢ =
= e 2 aTrecTalum
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
(51 = ® O«
ol « = a8 =} S
5% Z ; s Jlekuust | Cemunap/ KoncyabTanust 58
gl = = IpakTHueckoe, g s
AR 5 5 6 z =
O ) JabopaTopHoe =
O & = E 3ansaTue/ O =
1 2 3 4 5 6 7 8 9 10
1 Paznea 1. I'MO: ocHOBHBIE CBeI€HUS. N
YceTHBII onpoc
Tema 1.1. Benenue.
. |6 9 4 1 - 4 Joxman
Tema 1.2. Hctopus pa3BUTHS TE€HETUYECKOU KCP
VH)KEHEpUHU.

2 Paznen 2. Opranuszanusi reHeTHYECKOIO VYcrHbI# ompoc
MAaTE€pPHUAaJIa B ’)KMBbIX OPraHU3Max. Hoxran
Tema 2.1. CrpykTypa T€HOB, OpraHu3aLHs 6 5 1 4 KCP
T€HOMOB MPOKAPUOT U IYKAPUOT.

Tema 2.2. Meronsl W3y4eHUs CTPYKTypbl H
(yHKIMN TeHOB.




Pasnen 3. TexHosiorusi peKOMOMHAHTHBIX
JHK.

Tema 3.1. O6mas cxema coznanus pek. JJHK.
Tema 3.2. IlnasMugHble W Jpyrue THUIIBI
BEKTOPOB.

Tema 3.3. Beenenue monexyn JJHK B kierku.

VYceTHsIH onpoc
Hoxmang
KCP

Tema 3.4. Co3nanue W CKPUHUHT OMOIMOTEK 18

I'€HOB.

Tema 3.5. KimonupoBanue (pparMeHTOB reHoMa

B Oaktepuodare A.

Tema 3.6. 'eHOMHO€ pelaKTUPOBAHUE C

nomonipio Texaosoruun CRISPR-Cas.

Pasznen 4. T'eHermyeckasi HHKEHEPHUA VYerHblii onpoc

MHKPOOPraHU3MOB. Hokan

Tewma 4.1. IlepeHoc TeHOB B OaKTEpHH. 6 KCP

Tema 4.2. buorexHosornyeckoe NpuMEHEHNE

TeHETUYECKU MOJIU(DUIIUPOBAHHBIX

MHUKPOOPTaHU3MOB.

Paspnen 5. I'ennast MHIKeHepHUSA PACTeHUM. VYcrHblit onpoc

Tewma 5.1. Co3znanue TpaHCTEHHBIX PACTEHUIM. 3 Hoxma

Tewma 5.2. OCHOBHBIE HANPABIICHUSI CO3/IAHUS KCP

TPaHCTE€HHBIX (GOPM pacTeHUI.

Pa3nen 6. TpancreHHblie ;KHBOTHBIE.

Tema 6.1. MeToasl co3maHus TPAHCTEHHBIX YeTHBIH onpoc

JKMBOTHBIX. 6 Jloxma

Tema 6.2. Ycnexu reHeTHYeCKON HHKEHEPUU KCP

KUBOTHBIX.

Paznen 7. TI'MO wu  OuoJsioruyeckasi

0e30acHOCTD. .
VYeTHBI orpoc

Tema 7.1. Paznuunbie BUIBI PUCKOB, CBSI3aHHBIE 12 Toxnan

C TEHHO-UHXE€HEPHBIMU MPOAYKTAMH KCP

MIPOM3BO/ICTBA.
Tema 7.2. 3akoHomaTenpHas Oasa,




peraaMeHTHpYIollas FTeHHO-UHKEHEPHYIO

nesarenbHocTh B CILIA,

ctpanax EBponsl, A3uu u Adpuku,

Poccuiickoit enepanun.

4.2 IlnaH BHeayIUTOPHOIi CAMOCTOSITEIbHOI PadoThl 00Y4aIOUIMXCSI 10 AUCHHIIHHE

CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
Oteroumoe METOAMYECKOE
Cemectp| Haspanue pasnena, Temsl . Cpoku  |TpynoeMKocTs obecrieueHue
Bun camocrosTensHON paboTHI CPEACTBO .
BBITIOJTHECHUS (gac.) CaMOCTOSITEIIBHON
paboThI
Paznen 1. I'MO:(IToaroToBka K NpakTUYECKOMY 3aHSTUIO C HCIOJIb30BaHHUEM Va)l (1)
OCHOBHBIC CBEJICHUS. KOHCIIEKTA JICKLIUY U PEKOMEHAYEMOM JINTEPaTyPhL. v . Va)2(1,7)
Tema 1.1. Bexemue. CaMOCTOATENbHOE — M3y4eHHe MaTepHala II0  BOIPOCY: CTHBIH OTIPOC
6 Tema 12 Wcropus «Pycckue yuenble, BHecmne Bkinaa B uzydenue JHK». 1-2 4 Hoxia
PA3BUTHS  TeHETHHECKOit IMoaroToBka OKJIaaa ¥ MPE3CHTAINH 110 TeMe pedepara. KCP
HHXCHEPUH.
Pa3znen 2. Opranm3anusi|[IoaroroBka K NpakTUYECKOMY 3aHATHIO C MCIOJIL30BAHUEM YcrHbIi onpoc Va)l (2-3)
reHeTHYeCKOro PEKOMEHTyEMOU JIATCPATYPBI. Hoxnan V a) 2 (3-6)
MaTepuaja B SKHBBIX CamocTosTeNbHOE H3yUYeHHUE TEOPETHIECKOT0 MaTepuaa 1o KCP
opranu3mMax BorpocaM: «CTpyKTypa TEHOB, OpraHu3aiis TE€HOMOB
Tema 2.1. Crpykrypa MPOKAPUOT U 3YKApUOT», «METOJbl H3YUEHHs CTPYKTYPHI U
o HKIIMI TEHOB.
6 |reHOB, OpraHu3aIus sk 3 4
[MoaroroBka jmokiaga M Tpe3eHTANMU MO Teme «MeTombl
TCHOMOB  IIpOKapHOT U nnertudukamuu 'MO».
J3YKapHUOT.
Tema 2.2. Metonasl

WU3y4eHUs CTPYKTYpbl U

(GyHKIIUH TeHOB.




Cemectp

HazBanwue paznena, TeMbl

CamocrosTenpHast padoTa 00yJyaromumxcs

Bug camocTosiTensHOM paboTh

Cpoku
BBITIOJTHEHHS

TpynoeMKocThb
(uac.)

OreHo4yHOE
CPEICTBO

VYuebHo-
METOIUYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboTHI

Paznen 3. Texuousorus
pek. THK.

Tema 3.1. OOmas cxema
coznanus pex. JJHK.

Tema 3.2. IlmazmumHbeie ©
JPYTHE TUITBI BEKTOPOB.
Tema 3.3. Brenenne
monekyn JJHK B kieTku.
Tema 3.4. Co3manue u
CKPHHUHT OMOIUOTEK TEHOB.
Tema 3.5. KionupoBaHue
(¢parMeHTOB  TeHOMa B
OakTepuodare A.

Tema 3.6. 'enomMHOE
peAaKTHpOBaHUE C
IIOMOIIBIO TEXHOJIOI'NN

CRISPR-Cas.

[loaroroBka K MPaKTUYECKUM 3aHSITHAM C HCIIOJIb30BaHUEM
KOHCIIEKTOB JIEKLIMA U PEKOMEHAYEMOI JINTEpPaTypPhl.
[ToaroroBka mokiaga u mpe3eHTAINH [0 TeMe «J{oCcTikeHus
F€HOMHOMW MH)KEeHEepUHU. [ eHHast Tepanus.

4-7

YcTHBII onpoc

Jlokman
KCP

Va)l(l)
V a) 2 (4-7)

Paznen 4. I'enermueckasi
HH)KeHepust
MHUKPOOPTraHU3MOB.

Tema 4.1. Ilepenoc TeHOB B
OaxTepuu.

Tema 4.2.
buotexnomorundyeckoe
MIPUMEHEHUE TeHETHUECKU
MOIU(DHUIIMPOBAHHBIX
MHKPOOPTAaHU3MOB.

IToaroToBKa K MPaKTHYECKOMY 3aHATHIO C HCIOIB30BAHHEM
KOHCIIEKTA JICKIIUU U PEKOMEHIyeMOH JINTepaTyphl.
CamocTosATeIbHOE  W3y4YEeHHE TEOPEeTHYECKOTO
MOJArOTOBKa  JOKJIaJAa W MPE3eHTalUH
«buorexHonornyeckoe MIPUMEHEHUE
MOJTUGPUIMPOBAHHBIX MHKPOOPTaHU3MOB.

Marepuara,
mo  Teme
TeHETUYECKH

VYceTHsIl onpoc

Jloxmnan
KCP

Va)l @)
Va)2(l,7)




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOINYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CPEICTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHON
paboTHI
[ToaroToBka K NMPaKTHYECKOMY 3aHATHIO C HCIOIb30BaHHEM Va)l (1-2)
KOHCIIEKTA JICKLIUM U PEKOMEHAYEMOI JINTEepaTyphl. Va)2 (4-8)
CaMoCTOATENIbHOE H3Yy4YE€HHE TEOPETUYECKOro MaTepHana,
ITOATOTOBKA JOKJIAI0B M NIPE3CHTALNN 110 TEMAM:
TpaHCreHHBIE pacTeHHs C W3MEHEHHBIM XHMHUYECKHM
COCTaBOM U CTPYKTypoW MoOjeKkyja. 3MeHeHue nuueBon
LIEHHOCTH PACTEHUN.
Paznen 3. Fennasiryo JUISl YIYYIIEHHUS COXPAHHOCTU M KayecTBa IUIOJOB U
MHIKEHEPUsI PACTEHU. |opomeii. VI3MEHEHNE OKPACKH LIBETKOB.
Tema 5.1 Cosnanue TpaHcreHHbIe KyJIbTYpBI: COsl, pUC, KYKYpPY3a, PaIC, pacTEHUs VY CTHBIA OIIDOC
6 TPAHCT€HHBIX PACTEHUH. |cemelicTBa [lacieHOBEIE. 9-11 4 I[OKJIaI[I)II)
Tema 5.2. OcHOBHEIE TpaHCreHHBIE OpPraHU3MBI [UISl PELICHHS JHEPTreTHYECKUX H
HampaBJeHUS CO30aHUI OKOJIOTUYCCKHUX HpO6J’IeM. Bno,uerpanauml TOKCHUYHBIX KCP
TPaHCTeHHBIX HOPM coeAMHEeHMH W yTwimzauuss ~ Ouomaccel.  CHHTHSL
pacTeHHuil. q)I/ITOPGMe,I[I/IaLII/ISI. §
YCTOWYMBOCTh TPAHCTEHHBIX PACTEHHH K HACEKOMBIM-
BPEAUTEISIM.
[oBbimenue 3¢ pexTUBHOCTH Hpouecca POTOCHHTE3a MyTeM
reHeTnYeckux Moaudukamnmii. ['eHHO-UHKCHEPHBIN MOIX0 K
pelIeHnio TpobIeMbl yCBOEHHS a30Ta.
buodapmunr. CbenoOHbIe BAKIMHBI HA OCHOBE TPAHCI'€HHBIX
pacTeHuu.
Paznen 6. Tpancrennpie|[1oaroToBKa K MpaKTHYECKOMY 3aHATHIO C HCIOJIb30BaHHEM Va)l 4)
JKUBOTHBIE. KOHCIIEKTA JIEKIIUU ¥ PEKOMEHIYEMOU JTUTEPATypBI. Va)2(1,7)
Tema 6.1. Metopi|[IOAroTOBKA J0KNafa U MPE3CHTALUU 1O TeMe «YCIexu .
CO3MAHHS  TPAHCTEHHBIX TeHETUYECKON WHKCHEPUH KUBOTHBIX). YcTHeIi onpoc
6 12 2 Joxman
JKUBOTHBIX. KCP
Tema 6.2. Ycnexn
TEeHETUYECKOU

HWHXXCHCPUHN JKUBOTHBIX.




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
Oteroumoe METOTNIECKOe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CPEeACTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHON
paboTHI
Pazaen 7. I'MO wm|lloaroroska x NpakTUYECKOMY 3aHATHIO C MCHOJIL30BaHUEM YeTHBIN 0mpoc Va)l4)
OMOJIOTHYCCKAS KOHCIIEKTA JIEKIIUM U PEKOMEHAYEMOM JIUTEPaTypHI. Joknan Va)2 (1-8)
6e30MaCHOCTD. CaMoCTOATENIbHOE H3Yy4YE€HHE TEOPETUYECKOro MaTepHana, KCP
Tema 7.1. Pazinunbie %OI[FOTOBK& JOKJIAZIOB Y TIPE3EHTAIIHH 110 TeMaM: MO
BUJIb PUCKOB, CBS3AHHbIE OTEHLMAILHBIE PUCKH, CBA3AHHEIE C HCTIONL30BAHHEM
B CEIILCKOM XO3SiCTBE.
C T€HHO-UH)KEHEPHBIMU
I'MO u pucku 1j1s1 370POBBSL.
IpOAYKTaMH Oxomorndeckue puckd, cBs3aHHasle ¢ ['MO. IlpoGremsr
6 |mponsBoacTBa. 6HOIOTMYECKOr0 PA3HOOOPA3HS. 13-16 8
Tema 7.2. I'MO u couuanbHO-3KOHOMUYECKUE PUCKH.
3akoHomaTenbHas 6asa,
periiaMeHTUpyromas

TeHHO-MH)KEHEPHYIO
nesaTenbHocTh B CIIIA,
ctpanax EBponbl, A3uu u
Adpuxu, PO.

OO6muii 00beM caMOCTOSITENHFHOM paboThI MO nuciuIuinHe (dac) — 11

N3 Hux o0beM caMOCTOSTENBHOM pPabOTHl € MCHOJb30BAHHEM JJIEKTPOHHOTO OOy4YeHHSI U

AUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIA (dac) — 4




4.3 ConepixaHue y4ueOHOTro MaTepuasa

Pazgea 1. 'enernuecku MoaupuuMpoOBaAHHbIE OPraHU3MbI: OCHOBHbIE CBe/IeHM .

Tema 1.1. Beenenue. OcHoBHBIE TepMUHBI U TIOHATUSA. Llenu u 3anaun. IlepcnekTuBbl. AKuotax
BOKPYT TeHEeTH4YecKoi nHxeHepuu. OOIIeCTBEHHOE MHEHHE OTHOCUTENBHO ucnoib3oBanue MO.
3HavyeHue TexHojaoruu pekomonnanTueix JJHK.

Tema 1.2. Hcrtopus pa3BUTHA TE€HETHMYECKOW WH¥KeHepur. OCHOBHBIE BE€XM HCCIEIOBaHUS
ctpyktypbl u ¢yaknuid JJHK. Ponb coBeTCKHMX y4€HBIX B U3YYCHHH OMOJOTHUH HYKJICHHOBBIX
kucioT. IlepBbie pexkomOuHanTHBIe Mosekynbl JIHK. Pa3Butue wmeTonmoB renernueckon
WHXXEHEPUHU.

Pa3nen 2. Opranu3anusi reHeTHYECKOr0 MaTepuaJia B JKUBbIX OPraHu3Max.

Tema 2.1. CTpykTypa T€HOB, OpraHu3alys I€HOMOB MNPOKAPUOT W HYKapuoT. CTpoeHue u
(GYHKIIMM HYKIECMHOBBIX KHUCIOT. YpoBHHM opraHusanuu. CTpyKTypa T€HOB MPOKApUOT H
JyKapuoT. Perymsimus skcrnpeccuu TeHOB O0akTepuil U 3yKaproT. [ €HOMBI KJIETOYHBIX OpPTaHEeIlI:
XJIOPOTIACTHI 1 MUTOXOHAPUH.

Tema 2.2. MeTosbl U3yYCHHUs CTPYKTYPHI U (QyHKIMK reHoB. [lonmmMepasHas LemHas peakius.
CexkBeHUpOBAaHUE HYKJIEHHOBBIX KHUCIOT. buonndopmaruka. CeKBEHHUpOBAaHHUE TI'€HOMOB
opranu3mMoB. ['enommka. Pazgenenue oanekrpodope3om rurantckux —wmonekyn JIHK.
UckyccTennsiit cunre3 JHK.

Pa3nea 3. TexnoJsiorusi pekomonnantubix JHK.

Tema 3.1. OGmas cxema co3znanus pekomOuHaHTHbIX JIHK. BekTopbl m1s MOneKysnsspHOro
KJIOHUpoBaHus. TpebOoBaHUs, NpPeabsIBIsIEMble K BEKTOPY. THIIBI BEKTOPOB: KJIOHUPYIOIIUE,
JKCIIPECCUPYIOIINE, CEKPETUPYIOIUE, UHTErpaTUBHBIC, YeJHOYHbIE. KiOHMpyromas eMKOCTb
BEKTOPOB.

Tema 3.2. IlnasMujiHble W ApyTHUE TUINBI BEKTOPOB. MapKepHbIE MOCIIEN0BATEIbHOCTH. ['€HbI
YCTOMYMBOCTH K aHTUOMOTUKaM. F-mmasmuasl, R-mumasmuabl, 1oiasMuyabl — JIerpajalui,
KpUNTHYECKHE MIasMupbl. 1lnasmMunbel co cTporuM KOHTPOJIEM peIuMKanui. MylbTUKONUITHBIE
mIa3MHuabl. ['pymnmbsl HeCOBMECTUMOCTH. [lmasmMuipl ¢ y3KMM M IIMPOKUM CIEKTPOM XO3SEB.
[Tna3muanseiii Bektop PBR322. Kionuposanue reHoB B lacZ u3 lac-onepona E.coli. Bektops Ha
ocHoBe (¢aros. @azmuabl, GparMusl U Ap. TUIIHL.

Tema 3.3. Beenenue monekyn JIHK B kuerku. IlepmuccuBHble kieTku. Tpanchopmarius.
Tpanchexuus. KoMmmeTeHTHOCTh (U3MOJIOTHYECKass W HWHAYUMpOBaHHas. buonoruueckoe
3HAYE€HHE MPHUPOIHOW KOMIIETEHTHOCTH. YCHieHue kommereHTHocTH B. subtilis. Mumykuuns
KOMITeTeHTHOCTH Yy FE. COli. @epMeHTaTHBHBIA THUAPOIN3 KIETOYHBIX CTEHOK, MPOTOILIACT,
cdepomnact. buonoruueckue, XuMuyeckue, GU3NIECKUE U MEXaHUYECKHE.

Tema 3.4. Co3ianue U CKpUHHUHT OubinoTek reHoB. bubnnoreka reHoB — Habop (QparMeHTOB
JIHK, B KoTOpOM npesicTaBieHbl Bce TeHbl opranu3ma. Cosjianue OMOIMOTEeKH FeHOB IS IPo- U
sykapuoT. Beimenenne MPHK. Cunrtes k/IHK na MPHK. Cuntes asyxuenodeunoit JIHK.
CkpuHHMHT ¢ momoulplo ruOpuauzanuu. MMMyHonorndeckuid CKpUHUHT. CKPUHUHT 110
AKTUBHOCTH OeJKa.

3.5. KnonupoBanue ¢gparMeHTOB reHoma B Oakrepuodare A. JINTHUECKUN U JTU30T€HHBIA MyTh
pazButusi ¢aroB. Kocmuael. @azmunel. «lIporynka mo xpomocomey. Kmonuposanme JJHK B
¢are M13.

Tema 3.6. ['eHoMHOe penakTupoBaHue ¢ momoliblo TexHojorun CRISPR-Cas.
OTkpbITHE MEXaHHM3Ma AHTUBUPYCHOW 3amuThl y Oaktepuil. Mcmnonb3oBaHue
cuctembl CRISPR-Cas niis koppeKiiuyu reHoMOB JPYTUX OpraHu3MOB.

Pa3zgen 4. 'eneTnueckasi MH:KeHePUS MUKPOOPTraHU3MOB.
Tema 4.1. TlepeHoc reHoB B Oakrtepuu. ['eHernueckass TpaHchopMaiysi MPOKAPHOT.
OnTumuzanuss OKCIPECCHMM TEHOB, KIOHMPOBAHHBIX B  IPOKAPUOTHYECKUX CHCTEMAX.




DKcrpeccusi TEHOB MPU YyYaCTUU CHIBHBIX PETYIUPYEMBIX MPOMOTOPOB. XHUMEpPHBIE OCNKH.
Oxkcnpeccupyronme BekTopbl. Murterpanus uyxepoanoit JIHK B xpomocomy Xo3sivHa.
[ToBbrmenue 3¢ (heKTUBHOCTH ceKperru. Metabonnyeckas neperpysKa.

Tema 4.2. bBUOTEXHOJOrMYECKOE TNPUMEHEHHE  TEHETHUYEeCKH  MOIUGUIIMPOBAHHBIX
MHUKPOOpPraHu3MoB. lleneBble TeHBI, HCHOIB3yeMble [Uisd TpaHchopmaruu. MoJeKysspHas
JIMarHocTUKa. MUKpOOHOI0ruyeckoe MpOU3BOJACTBO JICKApPCTBEHHbIX cpelcTB. MHTepdepoHsl,
uHTepneikunbl. depmentsl. Baknuubel. HemocraTku TpaaMIIMOHHO NIPUMEHSEMBIX BAaKIUH.
BakiuHbl, co3maHHble Ha OCHOBe TexHojorun pekomOunantHord JIHK. Wcnonp3oBanue
PEKOMOMHAHTHBIX ~ MHUKPOOPIaHHM3MOB  JJI  IOJY4YEHHS  KOMMEPYECKUMX  IPOIYKTOB.
buonerpananus TOKCHYHBIX COEAMHEHUH U yTuiM3auusa 6uomaccel. bakrepun, cTuMynupyromue
pocT pacteHuil. MuKpoOHbIe MHCEKTUIHBL. [IpOMBINUICHHBIH CHHTE3 OEJIKOB NMPH Y4aCTHH
PEKOMOMHAHTHBIX MMKpOOpraHusmoB. ['eHHas uHxeHepus OenkoB. TpaHcpopmanus KIETOK
JIPOKKEN U UX IPUMEHEHHE.

Pa3pnen S. I'ennast MHIKeHepHs pacTEHUI.

Tema 5.1. Co3nanue TpaHCreHHbIX pacTeHuit. Tpanchopmanus pacreHuit Ti-TuasMuaon us3
Agrobacterium tumefaciens. BekropHbie cuctembl Ha ocHOBe Ti-1ia3muj. BekTopbl Ha OCHOBE
JIHK-conepkamux BUpycOB pacTeHUH. MeToasl mpsiMOro IepeHoca reHoB B pacTeHus. Meton
Oouonornyeckoit OammucTuku. [IpuMeHeHne penopTepHBIX T'€HOB IMPH TpaHCHOpPMAHUU KIETOK
pacTeHHH. DKCIIPECCHsI Yy KEPOAHBIX I'€HOB B pacTeHUsX. IIpomoropsl. BBeneHnue uyxepoaHbix
IF€HOB B XJIOPOILIACTHYX0 M MuToxoHApuanbHyro JIHK. [loctaBka u4yXepOJHBIX T€HOB C
IIOMOLIbI0 BUPYCOB. lloyueHne TpaHCT€HHBIX pacTEHMM, HE COAEP)KAIUX MapKEPHBIX I'€HOB.
Ucnons3oBanne CRISPR-TexHOmorum i yiydllleHUST CBOMCTB CEJIbCKOXO035HCTBEHHBIX
pacTeHuil.

Tema 5.2. OcHOBHBIE HamlpaBiEHUs CO3[aHUS TPAHCTEHHBIX (OpPM pacTeHUH. VY CTONYMBOCTH
pacTeHHi K ¢uTonaroreHam. Y CTOHYMBOCTb pacTeHUIl K HaceKOMbIM-BpenuTensM. [lomydenue
pacTeHHii, NPOTUBOCTOSIIMX HEOJArONPHUSITHBIM BO3JEUCTBUSAM U CTapeHHto. l3meHeHue
NUILEBOM LEHHOCTH pacTeHUil (aMUHOKUCIOTHI, JUMHJbI). CheqoOHBIE BaKIMHBI Ha OCHOBE
TpaHcreHHbIX pacrteHuil. IloBbimenune »s¢dexkTuBHOCTH Tnpouecca @orocuHresa. ['eHHO-
WH)XEHEPHBIA MOAXO0JI K PELIeHUI0 MpoOIeMbl YCBOEHUS a30Ta. VI3MeHeHue OKpackH IBETKOB,
BKYCa U BHEILIHETo BUJa IoAoB. MI3MeHeHne OKpacku JpeBecuHbl. PacTeHnst kak OMopeakTopshl.
Co3aHue TpaHCTEHHBIX PACTEHUN I GPUTOpEMEIUALIUH.

Pa3nen 6. TpaHncreHHble ;KUBOTHbBIE.

Tema 6.1. Metoabl co3/aHusl TPAHCTEHHBIX JKUBOTHBIX. Mukponnbekuuu. JloctaBka
qy)KepOJHbIX T'€HOB IIyTeM BHMPYCHOW HWHGPEKIUH. OMOpPHUOHAJBHBIE CTBOJIOBBIE KIIETKH.
[IpenmyiiecTBo UX UCNoONb30BaHusA. KIIOHMpOBaHKE )KUBOTHBIX.

Tema 6.2. Ycnexy reHeTU4ecKON MHKEHEPUH J)KMBOTHBIX. TpaHCT€HHBIE MBIIIN KaK MOJEIbHBIN
0o0BekT ans TpaHchopmauuu. HokayTHble opranu3Mel. Vcnonb30BaHne T€HHOM HWHKEHEpUU B
XKHUBOTHOBOACTBE. brodapmunr. KpynHslit poratslit ckoT. OBILibI, K036l CBUHBH. [ITHIIEL. PHIOHI.

Paznen 7. TMO u 6noJiornyeckas 6€301MacHOCTb.

Tema 7.1. Pasnuydple BUALI PHUCKOB, CBS3aHHBIE C T€HHO-WIDKEHEPHBLIMU IHPOJYKTAMH
Opou3BoJIcTBA. ['eHeTHUecKn MOJU(PHUIMPOBAHHBIE TNHIIEBbIE pacTeHHs. bezomacHOCTh
UCIIOJIb30BAaHUSl MPOAYKTOB muTaHus, mnonydaembix u3 I'MO. Omnbsitet A. Ilymram c
TPAHCT€HHBIMU PACTEHUAMHU KapTodens u skcnepumenTsl Y. EpmakoBoii ¢ TpaHCreHHOH coei,
ux aHanu3. Cyns6a /IHK B nmumieBapuTenbHOM TpaKTe 4YelOBEKa U KUBOTHBIX. JKOJIOTHYECKHE
PUCKH, CBSI3aHHBIE C IIPAKTUYECKUM HCIIOJIB30BAHUEM TPAHCTEHHBIX pacTeHul. BbIxon
TPAHCT€HHBIX OPraHU3MOB B OKpY»Karollyto cpeay. ONblUIeHUE U IIYTH PEeLeHHs] TON IpoOIeMBbl.
OKOHOMHUYECKHE U APYTrUe BUABI PUCKOB.




4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKUX 3aHATHI M J1a00PaTOPHBIX padoT

Ne Ne HaunmenoBanue TpyaoemkocTb Ouenounsie | dopmMupyembie
n/H | pa3aenaa CeMHMHAPOB, (uac.) cpeacTsa KOMIIeTEHIIUU
U TeMBbI NPaKTHYECKUX U Bcero N3 nux (MHAUKATOPBI)*
JIa0opaTOPHBIX padoT | yacos NnpaKkTH4yecKas
NOAr0TOBKA

1 2 3 4 5 6 7

1 | Pasgen 1 1 Y CTHBIH NK-1
Ucropus } pa3BuUTHA ompoc WK 11
T€HETUYECKOU Toxnaz
WH)KEHEPUH. KCP

2 | Paspen 2 | Ctpykrypa T'CHOB, 1 VeTHbIH MK-1
opraHmusanus TI€HOMOB onpoc HIK i 1.1
MIPOKAPUOT U DYKAPHUOT. Hoxnan
Metonabl HA3Y4YEHUS KCP
CTPYKTYpHl U (QYHKIUI
TE€HOB.

3 | Pazpen 3 | OOmas cxema co3gaHus 4 TK-1
pek. JIHK. HJIK ke 1.1
Bekropsl anms mepeHoca
TEHOB. Brenenue YV CTHBIH
moutekyn JJHK B kietku. ompoc
Co3maHbe W CKpPUHHMHT
OMOIMOTEK TEHOB. Hoxnan
I'enomuoe KCP
pelaKkTUPOBaHUE C
MOMOILBIO TEXHOJIOTHH
CRISPR-Cas.

4 | Paszaen 4. | Ilepenoc T€HOB B 2 VcTHBIH MK-1
OaxTepuu. orpoc WK ik 1.4
buorexnonmoruyeckoe Hoxnan
[IPUMEHEHUE TE€HETUYECKU KCP
MOJTUPHUINPOBAHHBIX
MHKPOOPTraHU3MOB.

5 | Paspea 5. | Coznanue 2 NK-1
TpaHCFeI-\I'HBIX Y —— HAK e 1.1
pacTeHui.

OcHoBHbIE onpoc
HAIPaBJICHUS CO3IaHUS 211(21811? A
TpaHCTEHHBIX (HOopM

pacTeHuH.

6 | Pasaen 6. | MeToab! CO3JaHus 2 VYCTHBIH IIK-1
TPAaHCTE€HHBIX OImpoc PR 1.1
JKUBOTHBIX. Joxunazn
Ycenexu reHeTHYECKO KCP
WHXECHEPUU KUBOTHBIX.

7 | Pa3men 7. | Pa3imuHble BUIBI 4 IK-1
PHCKOB, CBA3aHHLIC C YV CTHBI AAK e 1.1
T€HHO-UHXEHEPHBIMU ompoc
MPOAYKTaMU Toxna
IIPOU3BOJCTBA. KCP
3akoHoOIaTeNbHas 0asa,
periIaMeHTUpyroIas




Te€HHO-MH)KEHEPHYIO
nesarenbHocTh B CIIA,
ctpanax EBpornbl, A3un
u Adpuxku, PO.

4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHe
CTyJIeHTAMH B paMKax caMocTosiTeJbHoil padoTsl (CPC)

Ne Tema 3aganue Dopmupyemas 5010
n/n KOMIIETeHIIUA
1. Tema 1.1. BBenenue. N3yuuth TeOpeTHUECKUH MaTepuan Mo [IK-1 UK 11
Tema 1.2. I/ICTOpI/IH Bompocy: «Pycckue ydeHble, BHECLIUE
pasBHUTHA BKJIaJ B nzyuenue JJHK».
TE€HETUYECKOMN
WHXECHEPUH.
2. |Tema 2.1. Crpykrypa | [IoBTOpHT TeOpeTHUCCKHII MaTEpHAI IO IIK-1 HIK i 1.1
T'eHOB, opranmuzarus | BOTPOCAM: «CtpyKTypa T'CHOB,
IEHOMOB MPOKAPHOT I OpraHm3aliss TEHOMOB MPOKAPHOT U
DT et
Tema  2.2. Meroml I/I?f)y}ilm};p TeOp}C/TI/I‘IeCKI/Iﬁ MaTepuall 10
M3YHEHUS CTPYKTYPBI H | ornocy:
(GyHKIMH TEHOB. «Mertonel uaentudukanuu ['MO».
Tewma 3.6. 'eHoMHOE W3yunte TeopeTHdecKkuii Marepuang 1o [K-1 HIIK i 1.4
3. | penakTupoBaHue ¢ BOIIPOCY:
HOMOIIBIO TEXHOJIOTUH «JlocTiKeHnsT TEHOMHOH HH)XEHEpHH.
CRISPR-Cas. ["eHnHas Tepanus».
Tewma 4.2. W3yunte TeopeTHdeckuii Marepuang 1o [K-1 HIIK i 1.4
BrorexHonormueckoe BOIIPOCY:
NpUMEHEeHUe reHeTndeckn | «brorexHoiaornueckoe NpUMEHEHHUE
MOAU(DHUIIIPOBAHHBIX TeHETUYECKH MOAUGHUIINPOBAHHBIX
MHKPOOPTaHH3MOB. MHUKPOOPTaHH3MOB).
W3y4nuTh TEOpPETHYECKHMIA Marepuai Iio IK-1 HJIK ke 1.1

Tema 5.2. OcHOBHEIE
HaIpaBJICHUS CO3/IaHUS
TPaHCTEHHBIX (HOpM
pacTeHuH.

BOIIpOCaMm:

TpaHCreHHbIE pacTeHHsi C W3MEHEHHBIM
XUMHUYECKAM COCTaBOM H CTPYKTYpPOH
MoJieKyIl. VI3MeHeHne NuIeBo IEHHOCTH
pacTeHui.

I'MO pans ynydmeHuss COXpaHHOCTH U
KauecTBa IJIOJOB M oBollel. M3meHeHne
OKPACKH IBETKOB.

TpaHCreHHble  KyJBTYpbl:  COSl, DHC,
KyKypy3a, parc, pacTeHUs ceMmeilcTBa
IlacnenoBsle.

TpaHcreHHbIe OpPraHWU3MBI JUIS PEIICHHS
SHEPTeTHUECKMX U DKOJOTHYECKUX
npobnem. buonerpaganusi TOKCHYHBIX
COCMHEHWA W YTHIM3aIUsl OMOMAacChl.
Cuntus. @utopemennanus.

VY CTONUMBOCTh TPAHCTEHHBIX PACTCHUH K
HACEKOMBIM-BPEIUTEIISIM.

[ToBemierne 3(PeKTUBHOCTH TIpoIecca
¢doTrocuHTE3a  MyTEM  TI'CHETHUECKHX
MOIU(DUKATIHIH. I'eHHO-MH)XEHEPHBII




MOJXO/ K PELICHUIO MPOOJIEMbI YCBOCHHUS
azoTa.

buodapmunr. ChenoOHBIE BaKIMHBI Ha
OCHOBE TPAHCI€HHbBIX PACTEHUMN.

BHIbI PHUCKOB,
CBA3aHHBIC C TCHHO-

TCHHO-UHKCHCPHYIO

BOIIPOCAM:
[ToTenmmanpaBIe PHUCKH, CBSI3aHHBIC C
ucroip3oBanneM [IMO B CEIBCKOM

WH)XEHEPHBIMU -

XO3SHCTBE.
MPOIYKTaMU

I'MO u pucku 1151 370POBBSL.
MIPOU3BOCTBA.
T 79 DKOJIOTHYECKHE PHCKH, CBS3aHHBIE C

eMa /.2 I'MO.  IlpoGaembl  OHOJOTHYECKOTO

3akoHojaTebHasg 0a3a, Pa3HOOGPA3HSL.
pPErIaMCHTHUPYIOIIAA I'MO wu  CcOUMaTbHO-3KOHOMHYECKHUE

PHUCKH.

Tema 6.2. Ycmexu W3yuuth TeopeTHUYECKHI MaTepHan o IK-1 HIK x4
reHeTUYeCKOU BOIIPOCY: «Ycmexm  TeHEeTHYECKOM

I/IH)KeHepI/II/I JKUBOTHBIX. I/IH)KeHepI/H/l JKHUBOTHBIX)).

Tema 7.1. Paznuunsie W3yuuth TeopeTHUYECKHI MaTepHan o IK-1 HIK x4

nesarenbHocTh B CIIA,
crpanax EBponsl, A3un
u Adpuku, PO.

4.4. Meroanyeckne YKa3aHHsl 10 OPraHU3AlUH CAMOCTOSATEIBHOH PadoThI
CTY/IEHTOB

CamocrosTrenbHas paboTa CTYJEHTOB SIBISETCS COCTaBHOM YacThi0 ydeOHOro mporecca H
UMEeT LEeNbI0 3aKpelieHne W YIIyOJIeHHWe TIONYYeHHBIX 3HAHWA W HAaBBIKOB, IOMCK U
npuoOpeTeHre HOBBIX 3HAHUM, a TaKKe BBINOJHEHHE YYeOHBIX 3aJaHUM, IOATOTOBKY K
NPECTOSIINM 3aHATHSAM, 3a4€TaM U IK3aMEHaM.

JUiss  opraHM3allid  CaMOCTOSATENbHOW  paboThl mo  jaucuuminHe  «I['eHernuecku
MOJU(UIIMPOBaHHBIE OpPTraHU3MbD» HCIONB3YIOTCS Ccienyroume (OpMbl CaMOCTOSATEIbHON
yueOHOil paboThI:

- PaboTa Haj KOHCTIEKTOM JIEKIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPHI.

- CaMocTosTeTbHOE H3yUeHHE OTACITBHBIX TEM, aparpagon, He U3TI0KEHHBIX B JICKIINH.

- IloaroroBka K MNPakTHMYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOH MOJIrOTOBKE U
BBITTOJIHEHUH MTPAKTUYECKHUX 3a/1aHUI (OTBETHI HA BOMPOCHI H T.JI.).

- [lonroroBka JOKJIAA0B U MPE3EHTALUI.

- [ToaroroBka k 3a4erty.

Iucvmennvie pabomsi. JInsg u3ydyeHHs TeM, He H3JI0KEHHBIX B JIEKIIMH, PEKOMEHAYeTcs
UCTIOJIF30BaTh OCHOBHYIO | JIOTIOJIHUTEIIHHYIO JINTEPATYPY, & TAKXKE HCTOUYHUKH, HaliIEHHBIE TIPU
MOMOIIM HH(OPMAIIMOHHO-CIIPABOYHBIX M MOUCKOBBIX cHUCTeM. [lJis 3aKperuieHus Marepuana
PEKOMEH/IyeTCs IeTIaTh KpaTKHe KOHCTIEKTHI 110 TeME.

Yemuwui 0oknao — sto coobiienue B reuenue 10-15 MuH, B KOTOPOM CTYACHT B JAKOHUYHOMN
dbopMe TOKEeH U3JI0KHUTh MaTepUaIl TI0 COOTBETCTBYIOIIEH TeMe, PUACPKABASICh CIIETYIOIIETO
IUIaHA: BBEJECHUE, OCHOBHAs YacTh, 3aKiO4YeHHe. J[okiiaj compoBOXIaeTcs Ipe3eHTalue,
OTpaKaromield OCHOBHBIE ITOJIOKEHHS MO COOTBETCTBYIOIIEH TeMe, BKIIIOYAIOIICH HAarIISITHBIE
Matepuaibl (cXeMbl, Tabmuipl, ¢oro u T.1.). [lo OKOHUAaHMM [OKJIafa CTYIEHTY 3aJaroT
BOIIPOCHI, KakK IIperojaBaTelb, TaK M CTYACHTH, Ha KOTOpPbHIE [MOKJIAMYMK JOJDKEH JaTh
MCUEPIIBIBAIOIINE OTBETHI.

Kpurepun oneHrBaHUS YCTHOTO JOKJIAAA:

- OneHka «OTIMYHO». B 1OKIajze MOJHOCTBIO pacKpbiTa TeMa, MPOAHATU3HPOBAHO
COBPEMEHHOE COCTOSIHHE BOIIPOCA; CTYAEHT CBOOOJHO BIIAJICET MAaTEpUANIOM, H3JaraeT ero
JIOTMYHO, TOCJIEOBATEIbHO, JAKOHUYHO, COONIO/as OCHOBHBIC IpaBHJIA KYJIbTYPHl PEUH.




Jlokita compoBOXKIAaeTCs Mpe3eHTalMel, KOTopas OTpakaeT OCHOBHBIE IMOJIOKECHHS JOKJIAa,
NPE3CHTAIMsI COCTaBJIEHA TPAMOTHO C COOJIIOJICHHEM OOIIUX TPeOOBAHUIA, MPABUII MIPUPTOBOTO
oopMIICHHS, TOJaYM TpapUIecKoro MaTepuana, UMEIOTCS CCHUIKM Ha MPUBEACHHBIE (OTO,
PHUCYHKH, CXEMBI M T.J., IPUBOIAMUTCS CIIMCOK MCIOIB30BAHHOW JUTEpaTyphl. [Ipu o0OCyXaeHnu
JOKJIaa CTYACHT JaeT WCYEPIBIBAIOIINEG, APTYMEHTHUPOBAHHBIC, KOPPEKTHBIC OTBETHI Ha
BOIIPOCHI.

- Onenka «xoporio». Tema packpbiTa, IPUBEICHO JOCTATOYHOE KOJIMYECTBO MaTepUalia, HO
IPU 3TOM MaTepuall B HEJAOCTATOYHOW CTEIEHU MPOaHAM3UPOBaH aBTopoM. [IpeseHTanus He B
MIOJTHOM CTETICHH COOTBETCTBYET 0OmMM TpeOboBaHusM. OTBETHI CTYACHTAa HE Ha BCE BOMIPOCHI
SIBIISTFOTCSI HCYEPTIBIBAIOIIIMMHU U apTyMEHTHPOBAHHBIMH.

- OneHka «yqOBJICTBOPHTEIBHO». Tema pacKkpbiTa HE IOJIHO, MaTepual MPHUBEACH Kak
npocTass KOHCTaranus (akToB, HE MPOAHAIM3HPOBAH, CTYACHT IMOKa3bIBACT IOBEPXHOCTHHIC
3HAHMUS. [Tpe3eHTanmMsi YaCTUYHO COOTBETCTBYET YCTAaHOBIEHHBIM TpeboBaHusM. [Ipu
00CYXJIEHUW JOKJIaJia CTYJICHT HE BCErJa JaeT MPaBHJIbHBIC, MCUEPIIBIBAIOIINE OTBETHI HA
3aJ1aBacMbIe BOTIPOCHI.

- OneHKa «HEYIOBJICTBOPUTEIBHO». Tema JoKiana HE pacKphiTa, CKYAHBIH 00BEM
MIPUBEICHHBIX MaTEPHUAJIOB; MPE3CHTANNS OTCYTCTBYeT. [Ipu oOCYyKIeHUM JOKIaaa CTYACHT He
JIaeT OTBETHI WJIK OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

4.5. IllpumepHasi TeMaTHKA KYPCOBBIX pPadoT (MPOEKTOB): HE MPEIYyCMOTPEHBI YUeOHBIM
TJIAHOM.

V. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUTIIMHBI

a) mepevYeHb JUTepaTypbl
1.OcHoBHas nuTEpaTypa

1. T'eneruka c ocHoBamu cenekuuu [Tekct]: yueb. ans cryn. By3oB / C.I'. are-Beutomos.
- 2-e u3n. - CII6.: U3n-Bo H-JI, 2010. - 718 c. : . ; 22 cm. - bubmumorp.: ¢. 686-696. -
ISBN 978-5-94869-105-3. (44 »k3.).

2. buoxumus [Tekct] : yueOnuk / B. I1. Komos, B. H. IlIBenoRra. - 3-¢ u3sm., crep. - M. :
Hpoda, 2008. - 639 c. ; 24 cm. - (Beiciiee o6pa3oBanue: CoBpeMeHHBIN Yy4eOHHK). -
[TpenM. ykas.: c. 620-630. — ISBN 978-5-358-04872-0. (50 3k3.).

3. Bbuoxumus [DneKTpoHHBI pecypc]: ydel. ms akaaeM. GakajiaBpuara: Ui CTyJ. By3OB,
00y4. mo Hampania. 655500 "buorexnonorus" / B. I1. Komos. - 4-¢ u3a., ucrp. u jom. -
OBK. - M. : KOpaiit, 2014. - 640 c. - (bakanaBp. Akagemuueckuid Kypc). - Pexum
nocryna: U3 "bubmmotex". - Heorpanmd. noctyt. - ISBN 978-5-9916-3929-3.

4. OcCHOBBI TE€HOMHUKHM M TPOTEOMMKH: TexHoyoruu pexkomOuHaHTHRIX JIHK mnepBoro
nokoseHus: (reHHas wmxkeHepus) [Tekct]: yue6. mocobme / B.M. Uemepumnona; per.:
FO.M. Koucrantunos, H.JI. benbkoBa; Hpkyrckuii roc. yH-t, buonor.-mous. ¢dak. -
Upkytck : U3n-Bo UT'Y, 2014. - 238 c. ; 20 cm. - ISBN 978-5-9624-1217-7. (58 3k3.).

2.JlononHUTENIbHAS JTUTEPATypA

1. Bonbmoil mpakTUkyMm 1o OuouHXeHepuu U OuoumHpopmaruke [Tekct]: yued.-MeTox.
noco6ue : B 3 4. / H.JI. benpkona ; peu.: C.M. Ilonkosa, FO.M. Koncrantunos ; UpkyT.
roc. yH-T, buon.-mous. ¢dak. - Upkyrck : U3n-Bo UT'Y, 2013 - . - 20 cm. - ISBN 978-5-
9624-0956-6. Y. 2 : HykmennoBsle kuciotel. - 2014. - 155 ¢. : wr. - ISBN 978-5-9624-
1184-2. (39 3k3.).

2. EpmakoBa U.B. I'enetnuecku moaudunupoBanusie opranu3mel (I'MO): 6oppba MupoB
[Texcr]: nHayunoe u3nanue / V1.B. Epmakosa. - M.: benbie AnbBel, 2010. - 48 c.: uin.; 20
cMm. - (Yuénsie npenynpexaaiot!). - bubmuorp.: ¢. 34-38. - ISBN 978-5-91464-034-4. (1
9K3.).



3. Momnekynsapuas Ouonorus [Tekcr] : yue6. mis cryn. By3oB / A. C. Konuues, I'. A.
CeBacThsiHOBA. - 2-€¢ U31., uctp. - M. : Axkagemus, 2005. - 398 ¢. : un. ; 21 cm. - (Bricuiee
npodeccuoHaabHOe 00pa30BaHUE : MEAArorMYecKUe CIenUaNbHOCTH). - bubmumorp.: c.
393-395. - ISBN 5-7695-1965-7. (58 7k3.).

4. MonexkyaspHO-TeHETHYEeCKUEe W OMOXMMHUYECKHE METOAbl B COBPEMEHHON OHMOJIOTHH
pactenuii [Tekcr] : HayuyHnoe uzmanue / pen.: Bi. B. Kysnenos, B. B. Ky3nenos, I'. A.
PomanoBa. - M. : bunom. JlaGoparopus 3uanuii, 2011. - 487 c. : un. ; 24 cm. -
(MeTtozpl B Ouosoruu). - bubmuorp. B kone ct. - ISBN 978-5-9963-0738-8. (5 ok3.).

5. HyxnewnoBbie kuciotel. OT A no S [Tekcr] : Hayunoe u3manue / b. Anmens [u ap.] ;
pen. C. Mrosep ; niep. ¢ anri.: A. A. Cunromuna, FO. B. Kucenésoit. - M. : bunowm.
Jlaboparopus 3nanuii, 2013. - 413 c. : un., [4] Bk 1. ui. ; 24 cM. - bubnwuorp.: c. 409-
412. - Tlep. u3a. : Nucleic acids from A to Z : A Concise Encyclopedia. - 2008. -
ISBN 978-5-9963-0376-2. (2 3x3.).

6. OcHOBBI J1abopaTOpPHO PabOTHI ¢ HYKIEMHOBBIMU KuciaoTaMu [Tekcr] : yued. mocobue /
H. WU. Pexocnasckas, P. K. CamnseB ; pen.: B. Il. CanoBapona, JI. A. JlomoBaTckas ;
Upkyt. roc. yu-1, CO PAH, UpkyTt. Hayu. nentp, Cub. UH-T GU3NOIOTHU U OMOXUMUU
pacrenuii. - Upkyrck : U3n-Bo UT'Y, 2012. - 186 c. : un. ; 21 cm. - bubmuorp.: c. 184-
186. — ISBN 978-5-9624-0642-8. (44 5x3.).

7. MonexynsipHas Ouorexnonorus [Tekcr] : mpunnmnel u npumeHenne / b. ['muk, J[xex
[Tactrepnak ; Ilep.c anrin.H.B.backakoBoit u ap.;Iloxg pea.H.K. SIukoBckoro. - M. : Mup,
2002. - 589 c. : un. ; 27 cMm. - bubnmorp.B kouiie 1. - ISBN 5-03-003328-9. (2 3k3.).

8. Xennr I'.-B. buoxumus pacrenuii [DnexkTpoHHbld pecypc]: yueonuk / I'.-B. Xenar. -

MockBa: bunom. JlabGoparopust 3nanuii, 2014. - 471 c. : uB. wr; 26. - (Jlyumuit
3apyOexHbIi yueOHUK). - Pexum nocryna: 9bC "UsnarensctBo "Jlanp". - Heorpanuu.
noctyn. - bubnuorp. B xoHue 1. - Ykas.: ¢. 464-471. - Ilep. u3za.: Plant biochemistry /
Heldt. - ISBN 978-5-9963-1302-0: b. 11.

0) mepuogUYecKHe U3TAHUS.
B) CIIUCOK aBTOPCKHMX METOAHYECKHX Pa3padoToK.

r) 6a3bl JaHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE M IOMCKOBbIE CHCTEMbI

1. Hayunas Dnextponnas bubnmoreka http://www.e-library.ru

2. Undopmanmonnas cucrtema «EauHoe okHO JA0CTyna K 00pa3oBaTelbHBIM pecypcam»
(http://window.edu.ru)

3. 9BC «(FOPAMT». Azpec nocryna: https://www.biblio-online.ru/

4. Db M3partenbckoro meHTpa «Akaaemusi». Anpec mocryna: http://www.academia-
moscow.ru

5. http://www.fptl.ru/biblioteka/biotehnologiya.html

6. http://www.medbook.net.ru/010512.shtml

7. Coro3 0b6pa3zoBaTenbHbIX CallTOB - EcTecTBeHHbIE HAYKU

8. http://tusearch.blogspot.com - Tlouck 3JIEKTPOHHBIX KHHWT, MyOJHMKAIMid, 3aKOHOB,
['OCToB Ha caifTax Hay4HBIX 3JIEKTPOHHBIX OMOINOTEK.

9. Google Scholar —ITouckoBas crcTema o HayYHOH JTUTEPATYpE.

10. Science Research Portal - Hayunass mouckoBas cHCTEMa, OCYIIECTBIISIONIASN
MOJTHOTEKCTOBBIM MOUCK B KYpHajaX MHOTUX KPYIHBIX HAay4YHBIX H3AaTENbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Umer craTtbu U JOKYMEHTHI B
OTKPBITHIX HayuHBIX 0a3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.



VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCHUIIJINHBI
6.1. YueOHO-1a00paTopHOe 000py10BaHNE:

Aynmutopust  JUIs  TIPOBEACHHMS  3aHATHH  JIGKIMOHHOTO  Tuma:  00opynoBaHa
CIIeNIMATM3UPOBaHHON (yueOHOM) MeOenplo Ha 25 TMOCaJOYHBIX MECT; TEXHHYECKUMU
cpenctBamu o0yueHusi: mpoektop Epson EB-X03, mocka mapkepHas; ydeOHO-HATJsSIHBIMU
nocoOMsMH, O0OECIEeUNBAIOIIMMU TEMATHUYECKUE WJUTIOCTPALMU MO JUCHUIUIMHE: MPE3eHTAUuN
10 TeMaM IIPOTPaAMMBI.

Aynuropus AN NPOBEACHUSA — 3aHATUH  MpaKTUYecKoro  Tuma:  00opyaoBaHa
crienuanu3upoBanHoi (y4eOHoi) MmebOenpto Ha 10 mOCamouHBIX MeCT; JOCKOH MEOBOM;
TEXHUYECKUMH CpeacTBaMu o00ydeHus: mpoektop BenQ MS521P  y4eOHO-HArISAHBIMH
MOCOOMSIMU: TIPE3CHTAIUH 110 TEMaM MIPOTPAMMBEI.

Kommerotepusiit  kmacc (yueOHas ayauTopusi) Ui TPYNIOBBIX M HHAWBHUIYaTbHBIX
KOHCYJIbTAIM, TEKYIIEro KOHTPOJS H  TPOMESKYTOUHOW  aTTeCTallid, OpraHW3aluu
CaMOCTOSITENIbHOM pabOThI: ayIuTOpHUsl 000PYAOBaHA CIIEHUATU3UPOBAHHON (yueOHOIi) MeOenbio
Ha 20 mOCagOYHBIX MECT, JOCKOH MeJOBOH; 000pyZOBaHa TEXHHUYECKHMH CpPEICTBAMU
oOyuenus: cucteMHsblit 610k PentiumG850, monurop BenQ G252HDA-1 mit.; cucteMHsIi 610K
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mt.; cucremusii 6ok PentiumD 3.0GHz,
mouutop Samsung 740N — 3 wmT.; Mmono6mok IRU T2105P — 2 mir.; cuctemusiii 6ok Pentium
G3250, monutop BenQG955 — 1 mrt.; cucremusiii 6mok Pentium G3250, monuTop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mt.;
cucteMHbIi 610k Pentium G3250, monuTtop Samsung T190N — 1 mT.; cuctemuslil 610k Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HEOTrpaHWYCHHBIM JOCTYNOM K ceTH MHTepHeT M obOecredeHneM J0CTyla B JJICKTPOHHYIO
UH(}OPMaIIMOHHO-00pa30BaTEIbHYIO CPEAY OPraHU3aIIH.

[Tomemenne It  XpaHeHUs ©W  TPOQUIAKTHYCCKOTO  OOCITYy)KMBAHHS  y4eOHOTO
o0opy/loBaHus: ayAuTOpUs OO0OpYyIOBaHA CIELUATN3UPOBAHHON MebOenbio Ha 3 MocagoyHBIX
Mmecta; HoyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. [IporpamMHoe obecnieyenme:

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). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis ousneca - Cranmaptaeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0s0pst 2016T KES. Cuer NePCI[3-000147 u AKT ot
23n0s16ps 20161 JIu.Ne1B08161103014721370444.

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

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

Office 365 mpodeccnonanbublil TTIOC A yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnuyeckue U J1eKTPOHHbIE CPEACTBA:
I[Ipe3enTanuu 1o BceM TeMaM Kypca.



VIl. OBPA3OBATEJIBHBIE TEXHOJIOT' MU

JInst  ocBoeHWs  OUCHMIUIMHBI  «['eHeTHMYeckH  MOAM(UIMPOBAHHBIE  OPraHU3MBI»
NPUMEHSIOTCS CIIeaytonIe 00pa3oBaTeIbHbIE TEXHOIOTHHU:

- Ungpopmayuonnas nexyus. Jlekumss — 3T0 CKATOE M3JIOKECHUE OCHOBHBIX HAyYHBIX
¢dakToB, 4TO SABISAETCS 0a30il IS aHANIM3a PACCYXKICHUU, OIEHOK.

- Jlexyus-euzyaruzayus. YUYUT CTYJCHTOB NpPeOOpa3OBHIBATH YCTHYIO M IHCBMEHHYIO
UHOPMALIMIO B BU3YaTIbHYIO (hopMy, uTO POpMUPYET Yy HUX TPOQPEeCcCHOHATBHOE MBIIIICHHE 3a
CUET CHCTeMaTH3allMM ¥ BBLICICHUS HanOoyiee 3HAYMMBIX, CYIICCTBEHHBIX 3JIEMEHTOB
colepxkaHusi oOydeHus. 3agada IPerojaaBaTeNs HCIONb30BaTh Takhe (OPMBI HATJSAHOCTH,
KOTOpBIE Ha TOJIBKO JOMOJHSIOT CIOBECHYI0 MH(OPMAIHIO, HO U CAMHU SIBISIOTCS HOCHTEIISIMH
uHpopMalMu (CXEMbI, PUCYHKH, CIaWIbI-NIPE3CHTAMU, U T.IL.). DTOT BHJI JICKIMU JIy4Ile
BCEr0 MCIOJIb30BaTh Ha JTale BBEJCHUS CTYJCHTOB B HOBBIM pa3ziei, TeMy IUCLUILIMHEIL.

- [Ipobnemnas nexyusa. B otiimune OT conxepkaHuss WHPOPMALMOHHOW JIEKIIUH, KOTOPOE
npejayaraeTcsi IperojaBaTeieM B BHJIEC HW3BECTHOTO, IOMJICKAIIETO JIHIIb 3aIIOMHHAHHIO
Marepuaia, Ha MpOoOJIEMHON JIEKIMM HOBOE 3HAHHWE BBOJUTCS KaK HEM3BECTHOE IS
oOyuatommxcs. [IpoOnemHass neKnMs HauMHAETCS C BOIPOCOB, C IOCTAHOBKH MPOOJIEMBI,
KOTOPYIO B XOJI€ H3JOKEHHUS MaTepuasia HEOOXOAWMO pemuTh. JIeKIus CTPOHUTCS TaKuM
00pa3oM, 4TO MO3HAHMs O0yYaromerocs MpPUOIMKAIOTCS K TOMCKOBOHM, WCCIIEI0BATEIbCKOM
JEeSITEIbHOCTH. 371eCh YUaCTBYIOT MBIIIICHHE OOYYalOIIerocsi W ero JMYHOCTHOE OTHOILICHHE
K yCBaHBaeMOMY MaTepuaiy.

- Jlexyus-6eceoa. Ilpenmonaraer HEMOCPEICTBEHHBI KOHTAKT NPENOAAaBaTesia ¢
ayautopueit. [IpenmymiecTBo nekuun-0ecepl COCTOMT B TOM, YTO OHA MO3BOJISIET MPUBIIEKAThH
BHUMAaHHE CTY/ICHTOB K HanOoJiee BaKHBIM BOTIPOCAM TEMBI, OMpPEIEISATh COJIEpKAaHHE U TEMI
U3JI0KEeHUs1 y4eOHOro Marepuasia ¢ y4eToM OCOOEHHOCTEHN CTY/IEHTOB.

- [Ipaxmuueckue 3anamus — 3TO 3aHATHE, POBOJAUMOE TIO]] PYKOBOJICTBOM TIPENOIaBaTEIIsI
B y4eOHOIl ayauTOpWH, HAlpaBJICHHOE Ha YIIIyOJIeHHEe HAayYHO-TEOPETHYECKHX 3HaHUH |
OBIIQJICHUE OIPEJCIIEHHBIMH METOJaMH CaMOCTOSITENIbHOW Pa0OThI, KOTOpoe (OpMHPYET
npakTHyeckue ymeHus. OnHol M3 (OpM NPAaKTUYECKUX 3aHSATHUH B By3e SIBISETCS CEMUHAp.

- Cemunap-ucciedosanue. TeXHONOTHS TIPOBEJCHHUS TAKOTO CEMHHAapa MOXET OBITh
pa3MMYHON, B 3aBUCHMOCTH OT TOTO, KaKOHl METOJ 3aJl0XeH B €ro OCHOBY. B pamkax
JMCIUIUTHHBL  «[ €HeTHYECKH MOIU(PHUIMPOBAHHBIC OPTraHU3MbI» TMPOBOAUTCS  CEMHHAp C
NOATOTOBKOM W  3aciylIMBaHHEM JIOKJIQJOB IO aKTyalbHbIM MpOOJIEeMaM TEOpHH |
NPaKTUKA W TOCIETYIONUM UX 00CYKIECHUEM.

- Camocmoamenvnas paboma cmyoenmos (cM. 1.4.4).

- Jlucmanyuonuvie  obpasosamenvhvle  mexnonocuu.  Ilog  IUCTAaHIMOHHBIMH
00pa3oBaTENbHBIMU TEXHOJOTHSAMH ITIOHUMAIOTCS 00Pa30BATENbHBIC TEXHOJIOTHHU, Pealli3yeMble
B OCHOBHOM C MPUMEHEHHEM HH(POPMAIHOHHO-TEIIEKOMMYHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHUM
JMCIUILIHHBL «KOJIOTUSI MUKPOOPTaHU3MOBY HCIOIB3YIOTCS CIIEAYIONINE TEXHOIOTHH:

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIIMOHHOW Tepenadn WHPOpMalnui, OCHOBAHHBINA
Ha MCIOJIb30BaHNUU TJI00ATBHBIX M JIOKAJTBHBIX KOMIIBIOTEPHBIX CETeH Ui o0ecrieueHus JOCTyIa
oOyJaromuxcsi K WH(POPMAIMOHHBIM 00pa30oBaTelIbHBIM pecypcaM H Ui  (OPMHPOBAHUS
COBOKYITHOCTH METOJMYECKUX, OPTaHH3alMOHHBIX, TEXHHYECKHX M TPOTPAMMHBIX CPEICTB
peanu3ali W YIpaBiICHHS y4eOHBIM TPOIIECCOM HE3aBUCHMMO OT MECTa HaxOXJICHUS €ro
cyowekToB. Mcnonb3yercs O6pazoBarensHbiii mopran UI'Y - educa.isu.ru.

HaumeHoBaHMe TeM 3aHATHH € HCMOJIb30BAHNEM AKTHUBHBIX ()OPM 00ydeHU s :

Bun dopma / Metozsl Koi-80

Tema 3agaTus
3aHATHUA I/IHTepaKTI/IBHOI‘O 06yquH;1 qaCcoB




Hroro uacos

VIiIl. OHEHOYHBIE MATEPUAJIBI JJIS1 TEKYIIEI'O KOHTPOJIS U
MMPOMEXYTOYHOM ATTECTAIIA

Ouenounvie mamepuanvl 013 6X00HO20 KOHMPOIIA

B kauectBe OLCHOYHLIX CPCACTB [JId BXOAHOI'O KOHTPOJII OLCHKH YPOBH:A 3HAHUI
CTYACHTOB HCIIOJIB3YCTCA CO6GC€ILOBaHI/Ie. B Impouecce CO6€C€I[OBaHI/I5I OIICHUBACTCA YPOBCHb
BJIaJACHUA 0a30BBIMH 3HaHUSAMU, YMCHUAMU, HABbIKAMU, HCO6XO[[I/IMLIMI/I JJI1 Hadalia 06yT-I€HI/ISI
10 JUCHUIIIIMHE «I'eHeTHUEeCKHU MO,Z[I/I(I)I/II_[I/I];)OBaHHBIe OpraHu3MbI», OIPEACIIACTCA CTCIICHDb
BJIaACHUA HOBBIM MAaTCPHAJIOM N0 Ha4ajIa €ro u3y4cHus.

Ouenounvie mamepuanvlt meKyuie20 KOHMPOAA POPMUPYIOMCA 6 COOMEEMCMEUU C
JIHA ynugepcumema

B pamkax mucuurmimsbel «I'eHeTHuecKn MOIUGUIMPOBAHHBIE OPraHU3MbI» HCHOJIB3YIOTCS
cienyronye GopMbl TEKYIIETr0 KOHTPOJIS!

- YCTHBI OIpoc;

- TOKJIaJ] C MPE3E€HTAle U KOHTPOJIbHBIMU BOIIPOCAMHU K aYAUTOPUH;

- KOHTPOJIb CAMOCTOSITEILHON pabOThI

- y4acTHe B IMCKYCCUU TI0 TPEATIOKEHHOMY K 00CYKIEHHUIO TIEPEUHIO BOIIPOCOB.
DOH/1 OIICHOYHBIX CPEJICTB BKIOYALT!

- TEMaTHKa U MaTepHaJibl 3aaHUMH,

- IEPEYEHb TEM JIOKIIAJI0B,

- BOIIPOCHI Juist camocTositenbHoro nzydenus (CPC)

- BOIIPOCHI JUIsl 3a4€Ta,

- KpUTEPHUH OLICHKU 3HAHUH CTY/IECHTOB.

Ha3naueHue O1eHOUHBIX CPEACTB: BBIABUTH chopMupoBaHHOCTH KommnereHuuu [1K-1 (cm. m.

11).

TeMmbl 1OKIJIa10B

1. Pycckue yuensie, BHecuue Bkiiaj B uydenue JJHK (H.U. Basuios, H.K. Konbios, I'.A.
Hancon, A.C. Cepebposckuif, C.C. YerBepukoB, H.B. Tumocdeen-Pecosckuii, @D.I.
JoOpxxanckuii u n1p.). OuiIbMbl, XYAO0XKECTBEHHbIE MPOU3BEACHUS 00 Y4YEHBIX, MO HCTOPUU
TE€HETUKU B HAILIEH CTpaHe.

2. [ToreHimanpHbIE PUCKH, CBA3aHHBIE ¢ UCOJIb30BaHUEM [ MO B celbCKOM XO3SICTBE.

3. I'MO wu pucku s 300poBbsi. be30macHOCTH HCIIOJIB30BAHMS IPOAYKTOB IUTAHMS,
noydaembix U3 ['MO. Cynpba 6enxoB u JIHK B mumeBaputenbHOM TpakTe dYeIOBEKa W
KUBOTHBIX. DKCTIEpUMEHTHI JlepuHr.

4. Onpitel A. Ilymran ¢ TpaHCreHHBIMH pacTeHUSIMH KapTodens, HuX aHalu3.
OxcnepumenTsl M. EpmakoBoil ¢ TpaHcreHHo coeld. Kputuka.
S. K.-D. Cepanunu 1mo M3y4eHUIO TOJTOBPEMEHHOIO0 TOKCHYECKOro 3(dekra repouiuaa

Roundup u Roundup-tonepanTHOi reHeTHYeCKH MOIU(MDUIIMPOBAHHON KYKYpY3bl. AHaIHU3.
Hpyrue yuénsie, nzyyaroniye Bo3aencrsue I'M-KOMITIOHEHTOB MTUTAHUS HA 3I0POBbE YEJIOBEKA U
JKUBOTHBIX.

6. Dxonorundeckue pucku, cesazanubie ¢ ['MO. [Ipo6iembr Gnosioruaeckoro pasHoooOpasus.
7. I'MO u counanbHO-3KOHOMHYECKUE PUCKHU.

8. Mertoapt unentuduxauu ['MO.

9 [Ipobnema OuobGezomacHoctt I'MO wu mpomyktoB mnwuranus u3 Hux B CIIA.



ook own

3akoHozaTenpHas 0a3a, periaMeHTHpYIOIlas TI'€HHO-MH)KEHEPHYIO IesITeNbHOCTb. OCHOBHBIE
npouzpoauTenu [’ M- coipbsi.

10.  3akonomarenbHas 0a3a, pErJaMEHTUPYIOINAs T'CHHO-MHXCHEPHYIO JesITEeIbHOCTh B
ctpanax EBponbl, A3uu u Adpuku.

11.  Poccwuiickas 3akoHoaarenbpHas 6aza mo 6uobdesomnacuoctu MO u ee peanu3arus.

12.  TpancreHHble pacTEHUS C U3MEHEHHBIM XMMHUYECKUM COCTABOM U CTPYKTYPOU MOJIEKYII.
V3MeHeHre HIIEBOW IICHHOCTH PACTCHUN (aAMUHOKHCIIOTHI, OCJIKH, JIMITHIBI, caxapa).

13. I'MO pnist ynydnieHusi COXpaHHOCTH M KayeCcTBa IJI0/I0B U OBolei. I3MeHeHue okpacku
IIBETKOB.

14.  KopomneBa TpaHCI'€HHBIX MOJIEH - COSI.

15.  I'M puc. Mogens pemienust npoOaeMbl MUTaHUS.

16. TpaHcrenHas KyKypysa.

17. TpaHCreHHbIN paric.

18. T'enermuecku MoauUIIMPOBAHHBIC KYJIbTYphl cemeiicTBa IlacieHoBblie (kapTodens,
TOMATBI U JIp.).

19.  TpancreHHble OpraHu3Mbl ISl PELICHUS SHEPreTUUYECKHX M IKOJOTUYECKUX MPOOIIeM.
buoperpananus TOKCUUHBIX COEIUHEHUH U yTunu3auus o6uomaccel. Cuntus. duropemenuanus.
20.  YcToiuMBOCTH TPAHCT€HHBIX PACTEHUN K HACEKOMBIM-BPEAUTEIISIM.

21.  TloBemmenue 53ddexruBHOCTH  mporecca  (POTOCHMHTE3a  MyTeM  TeHETHYECKHX
Moupukanmii. ['eHHO-MHKEeHEePHBIN MOIX0 K PEIICHUIO MPOOIeMbl yCBOCHUS a30Ta.

22.  buodapmunr. Cbe00HBIE BAKIIMHBI HA OCHOBE TPAHCTEHHBIX PACTEHUM.

23.  VYcmexu reHeTHYecKoil mHxeHepuu >KUBOTHBIX (KpymHbiii porareiii ckoT. OBIIbI, KO3BI,
cBuHbH. [ITHIEI. PHIOHT).

24, JlocTr:keHns reHOMHOW UHXeHepuu. [ enHas tepanusi.

25.  Bakuumnsl nporus COVID-19.

Ouenounvie mamepuanvl 014 RPOMeIHCYMoOUHOU ammecmayuu é popme 3auéma.
dopMa MPOMEKYTOUHON aTTECTALUU - 3AUEm.

IIpuMepHBIH CIHMCOK BONPOCOB K 3a4€TY
OcHOBHbBIE TEPMHUHBI M TMOHSATHUS TeHeThdeckol uHxeHepuu. llenn u 3amaun. IlepcneKTHBBI
AXHNOTaX BOKPYT F€HETUUECKON MHKEHEPUH. 3HAUYECHUE T€HETUUECKON NHKEHEPHH.
Hcropus pasBUTHS T€HETUYECKON MHKEHEPHUH.
CrtpyKTypa reHoB, OpraHu3alus TeHOMOB IIPOKapUOT U SyKapuoT.
«MeTo1bl U3y4eHUs CTPYKTYPHI U (YHKIIUH T€HOB.
Mertons unentudukanuu ' MO.
O6mmas cxema co3ganust pekoMouHaHTHBIX JIHK. BekTops! A MONeKyasipHOro KIOHUPOBAHUS.
TpeboBaHus1, NIpeabIBIsSieMble K BEKTOPY. THIIBI BEKTOPOB: KIOHHUPYIOLIHE, SKCIPECCUPYIOIIHE,
CEKpETHPYIOIINE, HHTETPATUBHBIE, YeTHOYHbIE. KIOHMpYIOIas eMKOCTh BEKTOPA.
[Imasmuanble  BEKTOpbL.  MapkepHbIE  IIOCIIEIOBAaTEIbHOCTH. ['€HBl  yCTOMYUBOCTU K
aHTHOMOTHKAM. F-mmazMuzbl, R-mma3Muel, mia3Muabl Aerpajalud, KpUITHUECKHUE MIa3MUIbL.
[InasMuapl co CTPOrMM KOHTPOJIEM pEIIMKAUUU. MynbTUKONMMMHBIE IUIa3MUIbL. ['pymmbl
HECOBMECTUMOCTH. [Ima3Muabl ¢ y3KMM M IIMPOKUM CIIEKTPOM X03s€B. [lma3MuIHBIA BEKTOP
pBR322. Kionuposanue renos B lacZ u3 lac-onepona E.coli.
Beenenue monexyn JJHK B knetku. Ilepmuccusnbie kietku. Tpanchopmanus. Tpanchexmms.
KowmnieTeHTHOCT (pU3HONOTHYECKas U UHAYIMpOBaHHas. buonornyeckoe 3HaueHUE MPUPOIHOM
KOMIIETCHTHOCTH. Y CHIICHHE KOMIIETeHTHOCTH B. subtilis.
Wunykuuss xomnereHtHoctH y FE. COli. @epMeHTaTHBHBIM THUAPOIN3 KJIETOYHBIX CTEHOK,
OpOTOIUIAaCT, cdeporiacT. buonornueckue, XuUMHUYECKHe, (QHU3UUECKUE M MEXaHUYECKUe
cnioco6s! BBeAeHus JJHK B kiierkw.
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Co3nanue 6ubIMOTEK TeHOB Npo- U dykapuoT. Beinenenne MPHK. Cunte3 nByxuenodeyHon
kJIHK na MPHK.

Ckpunusar Oubnuorek reHoB. CKPHUHHMHI € TOMOIIbIO THOpuan3anuu. VIMMyHOJIOTHUYECKUi
CKpUHUHT. CKpUHUHT 10 aKTUBHOCTH OeJIKa.

KnonupoBanue ¢QparmeHToB reHoma B Oakrepuodare A. JIUTHUeCKMHA M JTU30TEHHBIH TYTh
pazButus ¢aroB. Kocmuael. ®@azmunbl. «lIporynka mo xpomocome». Kmonuposanme JIHK B
dare M13.

['enernyeckas Tpanchopmaius Tpokapuor. ONTUMU3AIMS IKCIPECCUU T'€HOB, KIOHUPOBAHHBIX
B IIPOKapuOTHUYECKUX cucrteMax. CHIIbHBIE perylupyeMble NpoMOTOpbl. Fcmonb3yemble
TEPMHUHATOPBI. XUMEpHBIC OeTKH. DKCIpeccupyroIue BeKTopsl. MHTerpamus ayxepoanoi JTHK
B XpPOMOCOMY XO35HHA.

[ToBbimenue 3¢ ¢hekTUBHOCTH cekperuu. Metabonudeckas neperpyska. buorexnonoruueckoe
OPUMEHEHHE TeHETHYeCKH MOJU(PHUIMPOBAHHBIX  MHUKPOOPraHu3MoB. llenmeBpie  reHsl,
UCIIONIb3YEMbIE I TpaHCHOpMAaIIHH.

MonexynsipHasi AMarHOCTHKA. MUKPOOHOIOTHYECKOE TPOU3BOJCTBO JEKAPCTBEHHBIX CPEICTB.
WNurepdeponnr, wuHTepneiikuabl. ®depmenTsl.  Bakmunbel.  HemoctaTku — TpaguIimoOHHO
NpUMEHSIEMbIX BaKMH. BaknHbI, CO31aHHBIE HA OCHOBE TeXHOJOruH pekomOnHanTHo# JJHK.
Hcnonp3oBaHne pPEKOMOMHAHTHBIX MHKPOOPTaHU3MOB JJI MOJYYCHHS KOMMEPUYECKUX
IPOAYKTOB. buonerpaganusi TOKCHYHBIX COCAMHEHUH W yTHiu3amus Owomacchl. bakrepuwu,
CTUMYJIMPYIOIINE POCT pacTeHuil. MUKpOOHbBIE HHCEKTHIIMIBI.

[TpoMbIlIIEHHBI CUHTE3 OEJIKOB MPU y4aCTHUH PEKOMOMHAHTHBIX MHUKPOOPraHU3MOB. I'eHHas
uHxeHepus 6enkoB. Tpanchopmarus KIETOK IpOAOKeH U UX IPUMEHEHUE.

[lonyueHne TpaHCTEHHBIX pacTeHuid. Tpanchopmainus pacreHuid  TI-IIa3MHION U3
Agrobacterium tumefaciens. BekTopHblie cucTeMbl Ha OCHOBE Ti-IUIa3MU/I.

Bexkrops! Ha ocHOBe JIHK-conepskamux BUpYCOB pacTeHHd. MeToabl mpsiMOro IepeHoca reHoB
B pacreHus. Meron Ouonornyeckoi Oammuctuku. IlpumeHeHue penopTepHBIX T'€HOB IpHU
TpaHcQopMaIiK KJIETOK pacTeHUH.

OKcnpeccusi 4y)KEpOJIHBIX T'€HOB B pacTeHusx. [IpomoTtopsl. BBeneHue uykepogHBIX T'€HOB B
xynopomiactHyto JJHK. [ToayueHne TpaHCTEHHBIX paCTEHHN, HE COIEPKAIINX MAPKEPHBIX I'€HOB.
YcToiunBOCTh pacTeHul K (¢uTOmaTroreHaM. YCTOWYMBOCTh pACTEHHMM K HaCEKOMBIM-
BpeautessiM. [lonydeHue pacTeHUi, MPOTHBOCTOSIIMX HEOJIArONPHUSATHBIM BO3JIEHCTBUSIM U
cTapeHu1o. Mi3MeHeHne NHIEeBON [IEHHOCTH PACTeHUH (aMUHOKHUCIIOTBI, JIUITUbI).

CopenoOubple  BakuuHbl. [loBeimeHne 3¢dexTuBHOCTH Tporecca (oTocuHTe3a. [ eHHo-
MH)KEHEPHBIA MOAXO0Jl K PELICHUIO MPOoOJeMbl YCBOEHUS a30Ta. VMI3MEeHeHue OKpacKH IIBETKOB,
BKYCa M BHEILIHETrO BUJa MJ10/10B. PacTeHus kak OMOpeakTopsl.

MeTtoapl co3aHusl TPAHCTEHHBIX JKMBOTHBIX. MuKponHbeKInu. JlocTaBKa 4yKEpOJHBIX T€HOB
nyTeM BUpPYCHOW uHGeKkunu. OMOpUOHANbHBIE CTBOJOBBIE KieTKH. IlpenMymiectBo ux
ucnosap3oBaHus. HokayTHbele OpraHu3MBl.

TpaHcreHHble MBIIIM: NPUMEHEHHE. Vcnosnb30BaHME T€HHOM WHXEHEPUM B >KMBOTHOBOJCTBE.
KpynHslit poraTsiit ckoT. OBILibI, K036l CBUHBH. [1THIIBI. PHIOHL.

Kontpons »skcmepumeHTtoB, TmpoBoauMblx ¢ pekomOunantHeiMu JIHK. T'enermuecku
MOIU(HUIMPOBAHHBIE MMUILEBbIe pacTeHUs. HaydHble naHHBIE, B KOTOPBIX MPOBEAEH aHAIU3
BozzerctBus ' MO Ha opraHnsM KUBOTHBIX.

be3onacHoCTh KCIONIB30BaHMS MPOAYKTOB NUTaHMs, nosydaeMbix u3 'MO. IlumeBbie pucku.
Cynw6a JIHK B numeBapuTeIsHOM TPAKTE YETOBEKA U JKUBOTHBIX.

Metonpl co3maHMs TpPAaHCT€HHBIX KMBOTHBIX. KiloHMpoBaHue KUBOTHbIX. HokayTHble
OpraHU3MBI.

VYenexu reHeTU4eCKOM MHKEHEPUU KUBOTHBIX.

Pa3nuuHble BHIBI PUCKOB, CBSI3AHHBIE C T'€HHO-WH)KEHEPHBIMU NIPOAYKTaMU IPOM3BOJCTBA:
DKOJIOTUYECKHE, COLMAIBHO 3KOHOMMYECKHE M Jp. BBIXOA TpaHCTeHHBIX OPraHU3MOB B
OKpYyXaroIyto cpeny. OnbuieHHE U yTH PEHICHUs] 3TON MPoOIeMBbl.



30. 3akoHomarenpHast 0a3a, pErJIAMEHTUPYIOIIAsh Te€HHO-WHXEHEpHYI0 JnesTenbHocTh B CIIA,
EBpone, crpanax Asuu u Adpuku, B PO.

31. TexHoOrUsl TEHOMHOTO pefakTHpoBanus. COBpEeMEHHBIEC JOCTHKEHHUS.

32. IHK-TtexHoysoru B MenuIMHE. ['eHHas Tepamus Kak TOJIXOJ K JICUCHHIO HACJIEeICTBEHHBIX
3a0o0sieBaHMi. DTHYECKUE MPOOIEMBbl KIIOHUPOBAHMS YEIOBEKA.

Paspaboruuku:

%j/ noueHt A. B. TperssikoBa

(nonm'icﬁ)

[Iporpamma cocraBieHa B coorBercTBHH ¢ TpeboBanusimu OI'OC BO mo HampaBieHHIO
06.03.01 «buonorus» 1 TpoGUIFO TOATOTOBKU «BHOXHMHES.

[Iporpamma paccMoTpeHa Ha 3aceaHUM Kadeapbl OMOXMMUU, MOJIEKYJISIPHOM OHONOTUU U
reHETHKH

« 29 » anpens 2021 r.

[Tporokon Ne 7 3as. kademnpoii 6@7

Hacmosawaa npoepamma, ne modcem 6bimb 60cnpouzeedeHa HU 6 Kakou ¢hopme Oe3

npeoeapumenbHo20 NUCbMEHHO20 paspeuteHus: Kagheopvl-paspabomyuxa npocpammoi.



