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l. ean u 3a0a4u AUCHUIIJINHBI .

Leab: wn3yyeHHWE TEOPETUUYECKUX OCHOB TIEHETMYECKOM WHKEHEpUH U  CO3JIaHMS
TPAaHCTE€HHBIX OPraHU3MOB, [IOJIYYEHHME MPEACTAaBICHUM O COBPEMEHHBIX JOCTHUKEHMSIX
TexHojoruil pekomOuHanTHbIX JIHK 115 pemenust pyHaaMeHTanbHBIX MPOOIeM U MPUKIaIHbBIX
3aa4 COBPEMEHHOT0 OOIIEeCTBA, OCBEUICHUE dTHYECKUX MPOOIEeM M BOIPOCOB OMOIOTHYECKOM
0€30MacHOCTH, CBSI3aHHBIX C JaHHBIM HANpPaBIEHUEM UCCIEIOBAHUM U TMPAKTUYECKUM
UCTIOJIb30BAaHUEM I'€HETUYECKU MOAU(PHUIMPOBAaHHBIX oprann3MoB (I'MO).

3agaun:
1. u3yueHHe TEOPETHYECKUX OCHOB TeXHOJOrHi pekomOnHaHTHEIX [IHK, ucnonb3yemsix ams
cozmanuss I'MO, ocoOeHHOCTEH CO37JaHUs TPAHCTEHHBIX MHMKPOOPTaHU3MOB, PAaCTEHUH,
YKUBOTHBIX, TEXHOJIOTMH PENAKTUPOBAHUS TEHOMOB OpPraHU3MOB,
2. 3HAaKOMCTBO C TPUOPUTETHHIMU HANpPABICHUSMU HCCIECJOBAaHMI B JaHHON o0nacTw,
IPAKTUYECKUM IPUMEHEHUEM TPAHCTEHHBIX OPraHM3MOB M OPraHU3MOB C PEIAKTHUPOBAHHBIM
F€HOMOM B CEJIbCKOM XO3SHCTBE, PACTEHHEBOJCTBE, OMOTEXHOJIOTUU, JUI1 (PYHIaMEHTAIbHBIX
OHMOJIOTHYECKHUX HUCCIIETOBaHUM,
3. u3ydeHue npoOieM MPaKTUYECKOTO MPUMEHEHUS TPAHCTEHHBIX OPraHU3MOB U OPraHU3MOB
C OTPEIaKTUPOBAaHHBIM T€HOMOM, B IIEPBYIO OYEPEIb PACTEHUH, B CEIILCKOM XO3SIIICTBE U IPYIUX
OTpacIIX YeJIOBEUYECKOH JIeATEIbHOCTH, U CBSI3aHHBIX C 3TUM YKOJOTUYECKHX MPOOIIeM;
4.  paccMOTpEHHE 3THYECKHX MpOoOJIeM, BO3ZHHKAIOIIUX IPH HCIOIb30BAHUM TPAHCTEHHBIX
OpPraHU3MOB B pa3HbIX c(epax YeIOoBeUYeCKOW AESTeNbHOCTH, JJIS MPOU3BOJCTBA MPOIYKTOB
NUTaHus, On0GapMaIleBTUKOB, a TAKXKE CBI3aHHBIX C BO3MOYKHOCTBIO PEIAKTUPOBAHUS T€HOMOB,
KJIOHUPOBAaHUEM OPraHMW3MOB, U3YYEHHUEM BO3MOKHOCTEH TI€HHON Tepanuu HaclIeACTBEHHBIX
3200JI€BaHNI;
5.  ¢dopMmupoBaHHE Yy CTYJEHTOB CIOCOOHOCTH K CaMOCTOSITEIBHOMY MHOTOCTOPOHHEMY
aHaJIN3y MOCIECTBUM MpakTUIecKoro ucrnoib3oBanus [’ MO.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuyebnas mucnmmumuaa bl1.B.JIB.1.5.1 «l'eHetnuecku MoauQUIIMpPOBaHHBIC
OpraHu3MbD» OTHOCUTCA K 4acT, popMUpYyeMOi ydacTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHUH.

2.2. JIns w3ydeHus: NaHHOW y4eOHOW JMCIUIUIMHBI HEOOXOIWUMBI 3HAHHS, YMEHHS W
HaBBIKM, (QOpMHUpYeMble MpPEeNUIeCTBYIOIUMH  JUcuUIUIMHAMH:  «OOmas  O6uosorus»,
«Huronorust», «buoxumusy», «MonekynspHas Ouonorus», «l'eHeruka», «MukpoOuosnorus u
BUpYcOJIOTHA», «Dusnonorus pactreHuin», «DuU3nonorus yenoBeka U KUBOTHBIX», «bruoxnmus
pacTeHu».

2.3. Ilepedyenp mocneayromux y4eOHBIX JUCLMIUINH, Ul KOTOPBIX HEOOXOIUMbI 3HAHMS,
YMEHMsSI M HaBBIKM, (opMHUpyemble IaHHOW y4eOHOM IUCHUIUIMHON: «buoTexHomorusy,
«buoatuka», «bruocucremsl U 3arpsA3HEHUD», «bUOTEXHOIOTHS PACTEHUI» U IPYTUX TUCLUILINH
AIIEKTUBHOTO MOAYIS «BbHOXUMHUSD.

I1.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIMCHUIIJIMHBI
[Ipomiecc OCBOEGHWs NUCHUIUIMHBI HAMpaBlieH Ha (OpMHUpOBaHWE KOMIIETEHIIMH B
coorBerctBU ¢ ®I'OC BO u OIl BO mo nanHomy HampasieHuto noxaroroku 06.03.01
«buonorusy, npopuis «buomorusy:
I1IK-1: CnocobGeH wucnonb3oBaTh 0a30BbIe TEOPETHUECKHWE 3HAHUS O Pa3zHOOOpasuw,
CTPYKTYPHOU OpraHu3aiui, (yHKIMOHHUPOBAHUN OMOJIOTHYECKUX CHCTEM M OCOOEHHOCTSIX HX
B3aUMOJICUCTBUS C OKPYIKAIOLLEH Cpenon



ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4eHHsI 110 JUCIHUIIJIMHE, COOTHECEHHBIX ¢
HHIUKATOPAMH JOCTHKEHHUSI KOMIIeTeH M

KoMmnerenuus HNuaukaropsl Pe3yabTaTsl 00yyeHus1
KOMIIeTeHIN i
- Hamb: TPUHLHIIEL, JISKAIIHe B OCHOBE CO3TaHMS PeK.
K 1.1 3 p p

Crnocoben  ucnonb3oBarh | Ucrons3yer  3HaHHSA O JHK, MonexynspHO-OMOIOTHIECKIe _MeTonbl  H

GazoBbIE  TEOPETHUECKHE PA3HOOBPA3HH OPraHU3MOB, | TOAXOAEL TPUMCHSCMbIC B ICHETHYCCKON HHKCHEpHH

Ha PasHBIX 3Tanax KIOHUPOBAHHS T'CHOB U CO3IAHUS

3HaHWS O pa3HooOpasuu, | 1* C%poeHHH’ Qusnonormm, TPAHCTEHHBIX OPraHU3MOB, OCHOBHBIE JOCTHXKEHUS

CTPYKTYPHOU MCTabOIMSME,  TCHCTHKS, | THK-rexHomornM 1 COBpeMEHHBIE — HAIPABICHHS

OpraHu3ali, CHCTCMATUKE, SKOJOTUM, A | haspyryg —reHeTHYECKOH —HHAKGHEPUH, IPOGIEMBI

TAaKXKe 10,4 i -

) YHKIIHOHUPOBAHHH Ouonoruyeckoil 0€30MaCHOCTH  BHEIPEHUS TE€HHO

GHOIOIMYCCKIX CHCTEM W OMOTEXHOJNIOTHIECKOM MHXEHEPHBIX TEXHOJIOTUH B CEJIBCKOE XO34MCTBO H
MOTCHIMANIE U PEIICHUS | KUBOTHOBOIACTBO.

0COOCHHOCTSX X | npoduabHbIX HAy4HO- | YMemb: WCIONB30BaTh IONYICHHBIC 3HAHHS JUIA

B3aUMOACUCTBUA C HCCJICA0BATEIIbCKUX u CI)OpMI/IpOBaHI/Iﬂ CYyXKOCHUA 110 BOIIpOoCamM

OKPYKArOIIeH Cpeoi TIPOM3BOICTBEHHBIX 32144 O0mobe30macHOCTH  MPOAYKTOB — Te€HHO-WHXCHEPHOM

JEATeIbHOCTH, B  CBA3M C OTHM  OOCYXIaTh

9KOJIOTHUECKUE M ITHYCCKHE MPOOJICMBI YeIOBEUCCTRBA
U BO3MOXHBIE TYTH HUX PEIICHUS C TOMOIIbIO
OMOVHXEeHEepUH, BECTH MOUCK HAYYHOH JIUTEPATYpPHl MO
M3y4aeMo# mpoliieMe U ee aHAIU3HPOBaTh, TPAMOTHO
u3Naratb ~ TEOPETHUUECKM  MaTepuadl U BECTH
JIUCKYCCHIO.

Brademw: cnennanbHOW TepMUHOJOTHEH, 3HAHUAMHU B
obnactu TeHHOM HWH)XCHEPHUH, IIOHMMaHHEM
METOIUYECKUX IMOJIXOI0B TEXHOJIOTHU
pexomOuaaHTHRIX JJHK mis cozmanms MO c¢ menpio
pemieHI0 (QYHIAMEHTANBHBIX ¥ TMPHUKIAIHBIX 33734

Pa3IUYIHBIX HaIpaBJIeHUI YeJI0BeYeCKOn
JIESITeNIbHOCTH, yMEHHEM IpHUMEHSATh 3HAaHUA B
CUTyallMsiX, MOJACIUPYIOUMX  MpOoecCHOHATIBHYIO

JACATCIBbHOCTD.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

®opMa NPOMEKYTOUYHOM ATTECTANUM  3a4ET.

KOJINY€CTBA AaKAACMHUYCCKHUX YaC0B

Oobem AUCHHUIIIMHBI COCTABJIACT 2 3a4YeTHBIX C¢ANHUIIBI, 72 yaca.
N3 aux PEANN3YETCA C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O O6yLIGHI/I$I 1 JTUCTaHIIMOHHBIX O6paSOBaTeJ'IBHBIX TexHonoruii 16 yacos.

4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM, € YKa3aHHeM BH/JA0B YYeOHBIX 3aHATHII M OTBeJIEHHOr0 Ha HHUX

Ne Paznen nucoumiinHbl/ TEMA g Buner yueGHOI paboThl, dopMma TeKylIero
n/H Q| BKIIIOYAs CAMOCTOSTENIBHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MIPAKTUYECKYIO MMOATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
2 S (B acax) dopma
o g MPOMEKYTOYHOH
5oz, KonrtakTHas paboTa npemnogaBares ¢ =
= o 2 aTrecTaluu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
(51 = ® O«
ol « = 3 =} S
5% Z ; ; Jexnusi | Cemunap/ KouncyabTanus 58
S = = IpakTHyeckoe, 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
YcTHBII onpoc
Tema 1.1. Brenenue.
. |6 9 4 1 - 4 Joxman
Tema 1.2. Hctopus pa3BUTHS TE€HETUYECKOU KCP
WH)XEHEPUHU.

2 Pazgen 2. Opranmsanusi reHeTHYECKOro YcrHblit onpoc
MAaTE€pPHUAaJIa B ’)KMBbIX OPraHU3Max. Hoxan
Tema 2.1. CrpykTypa T€HOB, OpraHu3aLHs 6 5 1 4 KCP
T€HOMOB MPOKAPUOT U 3YKAPHUOT.

Tema 2.2. Meroasl W3y4eHUs CTPYKTYpbl H
(yHKIMN TeHOB.




Pasnen 3. TexHosiorusi peKOMOMHAHTHBIX
JHK.

Tewma 3.1. O6mas cxema co3znanus pek. JJHK.
Tema 3.2. Ilna3MugHble W Jpyrue THIIBI
BEKTOPOB.

Tema 3.3. Beenenue monexyn JJHK B kierku.

VYcTHbIH onpoc
Jloxman
KCP

Tema 3.4. Co3nanue U CKPUHUHT OHOIHOTEK 18

I'€HOB.

Tema 3.5. KimonupoBanue (pparMeHTOB reHoMa

B Oaktepuodare A.

Tema 3.6. 'eHOMHO€E pelaKTHPOBAHUE C

nomonipio Texaosorun CRISPR-Cas.

Pasznen 4. T'eHermyeckasi HHKEHEPHUA VYerHsblii onpoc

MHKPOOPraHU3MOB. Hoxnan

Tewma 4.1. IlepeHoc TeHOB B OaKTEpHH. 6 KCP

Tema 4.2. buorexHosornyeckoe NpuMEHEHNE

TeHETUYECKU MOJIU(DUIIUPOBAHHBIX

MUKPOOPTaHU3MOB.

Paspnen 5. I'ennast MHIKeHepHs PaCTeHU. VYerHblit onpoc

Tewma 5.1. Co3zmanue TpaHCTEHHBIX PACTCHHIA. 3 Hoxmna

Tewma 5.2. OCHOBHBIE HANPABIICHUSI CO3/IaHUS KCP

TPaHCTE€HHBIX (OPM pacTEeHUI.

Pa3nen 6. TpancreHHble ;KHBOTHBIE.

Tema 6.1. MeToasl co3maHus TPAHCTEHHBIX VCTHBII Ompoc

JKMBOTHBIX. 6 Jlokman

Tema 6.2. Ycnexu reHeTHYeCKON HHKEHEPUU KCP

KUBOTHBIX.

Paznen 7. TI'MO wu  OuoJsioruyeckasi

0e30acHOCTD. .
VYeTHbIi o1npoc

Tema 7.1. Paznuunbie BUIBI PUCKOB, CBSI3aHHBIE 12 Toknan

C TEHHO-UHXE€HEPHBIMU MPOAYKTAMH KCP

MIPOM3BO/ICTBA.
Tema 7.2. 3akoHomaTenbpHas Oasa,




peraaMeHTHpYIoIas TeHHO-UHKEHEPHYIO

nesarenbHocTh B CIILIA,

ctpanax EBponsl, A3uu u Adpuku,

Poccuiickoit denepanumn.

4.2 TlnaH BHeayIUTOPHOI CAMOCTOSITEIbHOI PaG0oThl 00YYaIOIIUXCSI 10 THCIUILJIMHE

CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
OterouHoe METOANYECKOE
Cemectp| Haspanue pasnena, Temsl . Cpoku  |TpynoeMKocTs obecrieueHue
Bun camocrositensHON paOOTHI CPEICTBO N
BBITIOJTHECHUS (uac.) CaMOCTOSITEIIBHOU
paboThI
Paznen 1. I'MO:(IToaroToBka K OpakTUYECKOMY 3aHSTUIO C HCIOIb30BaHHUEM Va)l (1)
OCHOBHBIE CBEICHUS. KOHCIIEKTA JICKIIUM U PEKOMEHAYEMOU JIUTEPaTypHI. y . 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  TeHETHHUECKOit [loaroroBka mokiana M Mpe3eHTAIMH IO TeMe pedepara. KCP
WHXXEHEPUU.
Pa3znen 2. Opranm3anusi|[IoaroroBka K NpakTUYECKOMY 3aHATHIO C MCIOJIb30BAHUEM YcrHblit onpoc Va)l (2-3)
reHeTHYeCKOro PEKOMEH/TyeMO¥i JINTEPaTyphI. Hoxuma V a) 2 (3-6)
MaTepuaja B SKHBBIX CamocTosTeNbHOE H3yYeHNE TEOPETHIECKOTr0 MaTepuasa Imo KCP
opranu3mMax BornpocaM: «CTpyKTypa TEHOB, OpraHu3alis TE€HOMOB
Tema 2.1. Crpykrypa MPOKAPUOT U DYKAPUOTY», «METOIBl M3yUeHHsI CTPYKTYPBI 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. Metoasl

W3y4eHUs CTPYKTYpHl U

(GyHKIIUH TeHOB.




Cemectp

HazBanwue paznena, TeMbl

CamocrosTenpHast padoTa 00yJyaromumxcs

Bug camocTosiTensHOM paboTh

Cpoku
BBITIOJTHEHHS

TpynoeMKocThb
(dac.)

OreHo4HOE
CPEIACTBO

VYuebHo-
METOANYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboTHI

Paznen 3. TexuHouorus
pek. THK.

Tema 3.1. OOmas cxema
coznanus pex. JJHK.

Tema 3.2. IlmazmumHbeie ©
JIpYTrU€e TUIIBI BEKTOPOB.
Tema 3.3. Brenenne
monekyn JJHK B kieTku.
Tema 3.4. Co3manue u
CKPHHUHT OMOIUOTEK TEHOB.
Tema 3.5. KinonupoBaHue
(¢parMeHTOB  TeHOMa B
Oaktepuodare A.

Tema 3.6. 'enomMHOE
peAaKTHpPOBAaHUE C
IIOMOIIBIO TEXHOJIOI'NN

CRISPR-Cas.

[loaroroBka K MPaKTUYECKUM 3aHSITHAM C HCIIOJIb30BaHUEM
KOHCIIEKTOB JIEKLIMA U PEKOMEHAYEMOI JINTEpPaTypPhl.
[ToaroroBka mokiaga u mpe3eHTAINH [0 TeMe «/{ocTikeHus
F€HOMHOMW MHXKEeHEepUHU. [ eHHast Tepanus.

4-7

VYerHbli onpoc

Jloxkimang
KCP

Va)l(1)
V a) 2 (4-7)

Paznen 4. I'enermueckasi
HH)KeHepust
MHUKPOOPTraHU3MOB.

Tema 4.1. Ilepenoc TeHOB B
OaxTepuu.

Tema 4.2.
buoTexHomornyeckoe
NIPUMEHEHUE TeHETUYECKU
MOIU(DHUIINPOBAHHBIX
MHKPOOPTAaHU3MOB.

IMoaroToBKka K MpPaKTHYECKOMY 3aHATHIO C HCIIOIb30BAHUEM
KOHCIIEKTA JICKIIUU U PEKOMEHIyeMOH JINTepaTyphl.
CamocTosATeIbHOE  W3y4YEeHHE TEOPEeTHYECKOTO
MOJArOTOBKa  JOKJIaJAa W MPE3eHTalUH
«buorexHonornyeckoe MIPUMEHEHUE
MOJU(PHUIMPOBAHHBIX MUKPOOPTaHU3MOB.

Marepuara,
mo  Teme
TeHETUYECKH

YceTHsIl onpoc

Jloxmnan
KCP

Va)l(4)
Va)2(l,7)




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOANYECKOE
Onenouynoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CPEICTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroToBka K MPaKTHYECKOMY 3aHSATHIO C HCIOIb30BAHHEM Va)l (1-2)
KOHCIIEKTA JICKLIUM U PEKOMEHAYEMOI JINTEepaTyphl. Va)2 (4-8)
CaMoCTOATENIbHOE H3Yy4YE€HHE TEOPETUYECKOro MaTepHana,
MOJrOTOBKA JOKJIAZ0B U MPE3EHTALUI 110 TeMaM:
TpancrenHele pacTeHHs C HM3MEHEHHBIM XUMHYECKUM
COCTaBOM U CTPYKTypoW Mosekysd. V3MeHeHue NuuIeBOn
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 YV CTHBI OIIDOC
6 TPaHCT€HHBIX PACTCHUH. |cemelicTBa [TacieHOBEIE. 9-11 4 ﬂomam};
Tema 5.2. OcHOBHEIE TpancrenHsle OpraHu3Mbl AJIS1 PELICHUS] 3HEPreTUYECKUX U
HampaBJeHUS CO30aHUI OKOJIOTHUYCCKHUX HpO6J’IeM. Bno,uerpanauml TOKCHUYHBIX KCP
TPAaHCTeHHBIX GOPM coeAMHEeHMH W yTwimzauuss ~ Ouomaccel.  CHHTHSL
pacTeHwuii. (DI/ITOPGMQL[I/IaLII/ISI. }
YCTOWYMBOCTh TPAHCTEHHBIX PACTEHHH K HACEKOMBIM-
BPEAUTEISIM.
[oBbimenue 3¢ pexTUBHOCTH Hpouecca POTOCHHTE3a MyTeM
reHeTn4eckux Moaudukammii. ['eHHO-UHKEHEPHBIN MOIX0 K
pelIeHnIo TPobIeMBbl YCBOEHHS a30Ta.
buodapmunr. CbenoOHbIe BAKIMHBI HA OCHOBE TPAHCI'€HHBIX
pacTeHuu.
Paznen 6. Tpancrennpie|[1oaroToBKka K MpaKTHYECKOMY 3aHATHIO C HCIOJIb30BaHHEM Va)l (4)
JKUBOTHBIE. KOHCIIEKTA JIEKIIUU ¥ PEKOMEHIYEMOU JTUTEPATyPBI. Va)2(1,7)
Tema 6.1. Metopi|[I0AroTOBKA J0KNafa U MPE3CHTALUU IO TeMe «YCIexu .
CO3MaHHS  TPAHCTEHHBIX TeHETUYECKON WHKCHEPUH KUBOTHBIX). YCTHBIH ompoc
6 12 2 Joxman
JKUBOTHBIX. KCP
Tema 6.2. Ycnexn
TEeHETUYECKOMN

HWHXXCHCPUHN JKUBOTHBIX.




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
OterouHoe METOTNIECKOe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CpPEACTBO N
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
Pazapen 7. I'MO wm|lloaroroska x NpakTUYECKOMY 3aHATHIO C MCHOJIL30BaHUEM VYeTHBIN 0mpoc Va)l4)
OMOJIOTHYCCKAS KOHCIIEKTA JIEKIIUM U PEKOMEHAYEMOM JIUTEPaTypHI. Joxkmnan Va)2 (1-8)
6e30MaCHOCTD. CaMoCTOATENIbHOE H3Yy4YE€HHE TEOPETUYECKOro MaTepHana, KCP
Tema 7.1. Pazinunbie %OI[FOTOBK& JOKJIAZIOB Y TIPE3EHTAIIHH 110 TeMaM: MO
BHUJIbI PUCKOB, CBS3AHHbIE OTEHLIMAILHBIE PUCKH, CBA3AHHEIE C HCTIONL30BAHHEM
B CEJILCKOM XO34HCTBE.
C T€HHO-UH)KEHEPHBIMU
I'MO u pucku 1j1s1 370POBBSL.
IpOAYKTaMH Dxonorndeckne puckd, cBs3aHHble ¢ ['MO. IlpoGiemsr
6 |mponsBoacTBa. 6HOIOTMYECKOr0 PA3HOOOPA3HS. 13-16 8
Tema 7.2. I'MO u couuanbHO-3KOHOMUYECKUE PUCKH.
3akoHomarenbHas 6asa,
periiaMeHTUpyromas

TeHHO-MH)KEHEPHYIO
nesaTenbHocTh B CILIA,
ctpanax EBpomnbl, A3un u
Adpuxu, PO.

OO6muii 00beM caMOCTOATENBEHON paboThI MO auciuIuMHe (dac) — 11

N3 Hux o0beM CcaMOCTOSTENHHOM pabOTHl € MCHOJb30BAHHEM 3JJIEKTPOHHOTO OOy4YeHHSI U

AUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIA (4ac) — 4




4.3 ConepixaHue y4eOHOT0o MaTepuaa

Paszgea 1. 'enernuecku MoaupuIMpPpoOBaAHHbIE OPraHU3MbI: OCHOBHbIE CBEIEHHS.

Tema 1.1. Beenenue. OcHoBHBIE TepMUHBI U NIOHATUSA. Llenu u 3anaun. IlepcnexkTuBbl. AKuotax
BOKPYT T€HEeTHYeCKO nHxeHepuu. OOIecTBeHHOE MHEHHE OTHOCUTENBHO ucnoiib3oBanue MO.
3HaueHue TexHojaoruu pekomouHanTHeix JJHK.

Tema 1.2. HMcrtopus pa3BUTHS TE€HETHYECKOW HHKeHepud. OCHOBHBIE BEXM HCCIEIOBaHUS
ctpykrypbl u ¢yakiuii JJHK. Ponb coBeTCKHMX y4EHBIX B M3YYCHHH OMOJOTHUU HYKJICHHOBBIX
kucioT. IlepBbie pexkomOuHanTHBIe Mosekynbl JIHK. Pa3Butue wmeTomoB reHnernueckon
WHXXEHEPUHU.

Pa3nen 2. Opranu3anusi reHeTHYECKOr0 MaTepPUAaJIa B KUBBIX OPraHu3Max.

Tema 2.1. CTpykTypa T€HOB, OpraHu3alys I€HOMOB MPOKAPUOT W HYKapuoT. CTpoeHue u
(GYHKIIMM HYKIECMHOBBIX KHUCIOT. YpoBHHM opraHuzanuu. CTpykTypa T€HOB MPOKApUOT H
9yKapuoT. Perymsuus skcnpeccun TeHOB OaKTepuid M dyKapuoT. | €HOMBI KJI€TOYHBIX OpraHeIu:
XJIOPOIIACTH 1 MUTOXOHAPUH.

Tema 2.2. MeTosbl U3yYCHHUS CTPYKTYPHI U QyHKIMK reHoB. [lonmmMepasHas nernHas peakius.
CexkBeHUpOBAaHUE HYKJIEHHOBBIX KHUCJIOT. buonndopmaruka. CeKBEeHUpOBaHUE TI'€HOMOB
opranu3MoB. ['eHommka. Pa3genenue oanektpodopezom rurantckux —wmoiekyn JIHK.
UckyccTennsbiit cunre3 JJHK.

Pa3nen 3. TexnoJsiorusi pekomonnanTbix J1HK.

Tema 3.1. OGmas cxema co3znanus pekomOuHaHTHbIX JIHK. BekTopbl m1si MonekynspHOro
KJIoOHUpoBaHus. TpeboBaHUs, NpPeabsBIsIEMble K BEKTOPY. THIIBI BEKTOPOB: KJIOHUPYIOIIUE,
JKCIIPECCUPYIOIINE, CEKPETUPYIOLIUE, MHTETpaTUBHBIC, YeJIHOYHbIE. KIOHMpyOmas €MKOCTb
BEKTOPOB.

Tema 3.2. IlnasMuzHble W OpYTHUE TUIBI BEKTOPOB. MapKepHbIE MOCIIEN0BATEIbHOCTH. ['€HbI
YCTOMYMBOCTH K aHTUOMOTHMKaM. F-mmasmuabl, R-mumasmuzabl, Io1asMuyabl — Jerpajalui,
KpUITHYECKHE IIasMubl. 1l1asMunbel co CTpOruM KOHTPOJIEM peIuMKanyui. MylbTUKONUIHBIE
ma3Muabl. ['pynnbsl HecoBMeCTUMOCTH. [lmasmMuapl ¢ y3KMM M IIMPOKUM CIEKTPOM XO3SEB.
[Tnasmuaeiii Bektop PBR322. Kinonuposanwue rexos B lacZ u3 lac-onepona E.coli. Bekropsr Ha
ocHoBe (¢aros. @azmuabl, GparMusl U Ap. TUIIHL.

Tema 3.3. Benenue monekyn JIHK B kierku. IlepmuccuBHble kieTku. TpanHchopmarius.
Tpanchexuus. KoMmmeTeHTHOCTh (U3MOJIOTHYECKass W HWHAYUMpOBaHHas. buonoruueckoe
3HAYE€HHE MPHUPOIHOW KOMIIETCHTHOCTH. YCHieHHe kommereHTHocTH B. subtilis. Mumykums
KOMITeTeHTHOCTH Yy FE. COli. @epMeHTaTHBHBINM THAPOIN3 KIETOYHBIX CTEHOK, MPOTOIUIACT,
cdepomnact. buonoruueckue, XuMuyeckue, GU3NIECKUE U MEXaHUYECKHE.

Tema 3.4. Co3iaHue U CKpUHUHI OuOinoTek reHoB. bubnnoreka reHoB — Habop (QparMeHTOB
JIHK, B KoTOpOoM npescTaBieHbl Bce TeHbl opranu3ma. Cozianue OnOIMOTeKr reHoB IS Po- U
sykapuotT. Beimenenue MPHK. Cuntes x/JIHK na MPHK. Cunrtes nyxuenoudeunoit JIHK.
CkpuHMHT ¢ mnomoulpto rulOpuauzanuu. MMMyHonorndeckuid CKpUHUHT. CKPUHUHT 110
aKTUBHOCTH OeJKa.

3.5. KnonupoBanue ¢gparMeHTOB reHoma B Oakrepuodare A. JINTHUECKUH W JTU30T€HHBIA MyTh
paszsutus ¢aros. Kocmuael. ®aszmunel. «llporynka mo xpomocomey. Knonuposanue JJHK B
¢dare M13.

Tema 3.6. 'enomHOe penaktupoBanHue ¢ nomoniblo TexHosoruu CRISPR-Cas.
OTkpbITHE MEXaHHM3Ma AHTUBUPYCHOW 3amuThl y Oaktepuil. Mcmnonb3oBaHue
cuctembl CRISPR-Cas a1 Koppekunyu reHOMOB JIPYTUX OPTaHU3MOB.

Paspnen 4. 'eHeTn4yeckasi HHAKEHepPUsi MUKPOOPIraHU3MOB.
Tema 4.1. TlepeHoc reHoB B Oakrtepuu. ['eHernueckas TpaHchopMaius MPOKAPHOT.
OnTumuzanus OSKCIPECCHM TEHOB, KIOHMPOBAHHBIX B  IPOKAPUOTHYECKHUX CHUCTEMaXx.




DKcrpeccusi TEHOB MPU YYaCTHUU CHIIBHBIX PETYIHPYEMBbIX MPOMOTOPOB. XHUMEpPHBIE OEKU.
Oxkcnpeccupyromnme BekTopbl. Muterpanus uyxepoanoit JIHK B xpomocomy Xxo3siuHa.
[ToBbrmienue 3¢ (heKTUBHOCTH cekperry. Metabonnyeckas neperpyska.

Tema 4.2. BUOTEXHOJOrMYECKOE TMPUMEHEHUE TEHETUYECKH  MOAUGUIIMPOBAHHBIX
MUKpPOOPTraHW3MOB. LleneBbie TreHbI, HCIONB3yeMble i TpaHchopMmanuu. MonekynspHas
JTUArHOCTHKA. MHUKpOOHOJIOTHYECKOe MPOU3BOJCTBO JIEKAPCTBEHHBIX cpencTB. MHTepdepoHsl,
uHTepiekuHbl. PepMmeHThl. Bakuumnel. Hepocratku TpagulMOHHO HNPUMEHSEMbBIX BAKLHH.
BakiuHbl, co3gaHHble Ha OCHOBe TexHojorun pekomOunantHord JIHK. Wcnonb3oBanue
PEKOMOMHAHTHBIX ~ MHUKPOOPTaHU3MOB  JJIi  TOJIYYEHHS]  KOMMEPUYECKHUX  IMPOJYKTOB.
buoperpananust TOKCHYHBIX COETMHEHUN U yTHIM3aus Ouomacchl. baktepuu, CTuMyaupyromiue
pocT pacteHuil. MukpoOHble MHCEKTUIUABL. [IpOMBINUICHHBI CHHTE3 OEIKOB NMPH YYacCTHH
PEKOMOMHAHTHBIX MHUKpPOOPTaHM3MOB. ['eHHas uHxkeHepus OenkoB. TpaHcdopmarusi KIETOK
JIPOKKEN U UX IPUMEHEHHE.

Pa3pnen S. I'enHast MHIKeHepHUs PaCTEHUI.

Tema 5.1. Co3manue TpaHCIeHHBIX pacTeHwid. TpaHcdopmanus pacteHuit Ti-IIasMuaon u3
Agrobacterium tumefaciens. BekropHbie cuctembl Ha ocHOBe Ti-1ia3muj. BekTopbl Ha OCHOBE
JIHK-conepkamux BUpycoB pacTeHud. MeToasl mpsiMOro NnepeHoca reHoB B pacTeHus. Meton
Ouonoruueckoi Oaminctuku. TpaHcruiactomHble pacTeHus. OcCOOEHHOCTHM —OpraHu3aluu
XJIOPOIIJIACTHOTO TeHoMa, KosblieBble Mojekyisl JHK. BapuabGenbHocTh pa3mepa renoma
XJIOPOIUIACTOB U €€ MpUYMHBL. B3aumozeicTBue siiepHOro0 M XJIOPOIIACTHOIO I€HOMOB (Ha
npumepe saepHbix reHoB GUN-1,2,5 u P/1d-kap6okcunassl). ['enst Rubisco. SnepHbie reHsl kak
PeryyisiTOpbl 3KCIPECCUHM XJIOPOIUIACTHBIX TeHOB. lIprMeHeHue penopTepHbIX TI'E€HOB IIpU
TpaHchopMalMU KJIETOK pacTeHUH. DKCIpeccus: YyKepoIHbIX T€HOB B pacTeHuUsX. [IpoMoTopsl.
BBenenue 4ykepoIHBIX T€HOB B XJIOPOIIACTHYHO M MuroxoHapuanbHyro JHK. JlocraBka
4y>KEPOJHBIX '€HOB C IIOMOILBIO BUPYCOB. [lonydeHne TpaHCTEHHBIX PACTEHUM, HE COAEPIKAIINX
MapkepHbiXx reHoB. Mcmnonb3oBanue CRISPR-texHomorum pans  yaydlleHHsT CBOMCTB
CEJIbCKOXO3SMCTBEHHBIX PACTCHUM.

Tema 5.2. OcHOBHBIE HamlpaBiEHUS CO3[aHUS TPAHCTEHHBIX (OpPM pacTeHUH. VY CTONYMBOCTH
pacTeHui K ¢uTonaroreHam. Y CTOHYMBOCTbh pacT€HUI K HaceKOMbIM-BpenuTensiM. [lomydenue
pacTeHHii, NPOTUBOCTOSIIMX HEOJArONpUSTHBIM BO3JEHCTBUSAM M cTapeHuio. l3meHeHue
NUILEBOM LEHHOCTH pacTeHUil (aMUHOKUCIOTHI, JUNHbI). CheqoOHBIE BakIMHBI Ha OCHOBE
TpaHcTeHHBIX pacrteHuil. IloBbimenne »s¢dexkTuBHOCTH Tpouecca QorocuHTe3a. ['eHHo-
WH)KEHEPHBIA MOAXO0Jl K PELICHUIO MPOoOJeMbl YCBOEGHUS a30Ta. VMI3MEHeHue OKpacKH IIBETKOB,
BKYCa U BHEILIHETO BUJa IoA0B. MI3MeHeHne OKpacKu JpeBecUHbl. PacTeHust kak OMOpeaKkTopshl.
Co3naHue TpaHCTEHHBIX PACTEHUN I PUTOpEMEIUAIIUH.

Pa3nen 6. TpaHncreHHblie ;KUBOTHbBIE.

Tema 6.1. Metozbl co3aaHNs TPAHCTEHHBIX KUBOTHBIX.

[To3BOHOUHBIE )KMBOTHBIE KaK MOJEIBHBIA OOBEKT B T€HETHKE (IPBI3YHBI U PHIObI). DTHUECKUE
aCIIEKTHI UCITOJIB30BAaHU B dKCIIEpUMEHTaX. [ eHeTuueckne pecypcsl J)KUBOTHBIX.
Muxkponnbekiuu. JlocTaBka yyXepoIHbIX T€HOB ITyTeM BUPYCHOH MHGEKIMH. DMOpHOHAIbHbIE
CTBOJIOBBIE KJIETKH. [IpenMyniecTBo ux ucnoiab30Banus. KinoHnpoBaHue KUBOTHBIX.

Tema 6.2. Ycnexy reHeTH4ecKON MHKEHEPUH KMBOTHBIX. TpaHCT€HHBIE MBIIIN KaK MOJEIbHBIN
00bekT mis Tpanchopmanuu. HokayTHele opraHusmbl. Vcmonb3oBaHne TeHHOW WHXKEHEPUHU B
XKHUBOTHOBOZACTBE. buodapmunr. Kpynusiii porateiii ckot. OBIIbI, K03l CBUHBU. [ITHIIBI. PHIOBL.
I'eHOMHOE penakTHpOBAaHHE Yy KUBOTHBIX. JKMBOTHBIE MOJIENIN B TEHETHYECKUX MCCIIEIOBAHUSIX
B 00ylacT OMOJIOTMH Da3BUTHUA M HeilpoOmonoruu. TpaHCreHHbIE KHBOTHBIE Ha Ciyx0e y
MEULHBI.

Pa3zgen 7. TMO u 6uoJsiornueckast 0€30acHOCTbD.



Tema 7.1. PaznuyHble BHUOBl DPHUCKOB, CBS3aHHBIE C TE€HHO-WH)KEHEDPHBIMHU OPOAVKTAMH
OpOM3BOACTBA. ['eHEeTHYECKH MOAU(HUIIMPOBaHHBIC TMHINEBBIE pacTeHUs. be30macHoCTh
UCIIOJIb30BAaHUS MPOAYKTOB muTaHus, mnonydaembix u3 I'MO. Omnweitel A. Ilymram c

TPAaHCTCHHBIMHM pAacTCHHUsIMU KapTodens u skcnepuMeHTsl M. EpMakoBol ¢ TpaHCIE€HHOM COEH,
ux ananu3. Cyanr0a JIHK B numeBapuTensHOM TpakTe YeIOBEKa U )KMBOTHBIX. DKOJIOTHYECKUE
PUCKH, CBSI3aHHBIE C TPAKTUYECKUM HCIIOIb30BAHUEM TPAHCI€HHBIX pacTeHuil. Brixon
TPAHCT€HHBIX OPTaHU3MOB B OKpYKarollyto cpeay. OnbUIeHHE U IyTH PEeIeHHsI STON IpoOIeMBbl.
DKOHOMMYECKHUE U IPYTUe€ BUJIbI PUCKOB.

4.3.1. IlepeyeHb CEMUHAPCKHUX, IPAKTUYECKHX 3aHATHI M J1a0OPaTOPHBIX padoT

Ne Ne HaunmenoBanue TpyaoemkocTb Ouenounsle | dopmMupyembie
n/H | pa3agenaa CeMHMHAPOB, (uac.) cpeacTsa KOMIIeTEHIIUU
U TeMbl NMPAKTUYCCKUX U Bcero N3 Hux (MHIMKATOPBI)*
JadopaTOpHBIX padoT | yacos NnpaKkTH4yecKas
NMOJAr0TOBKA
1 2 3 4 5 6 7
1 | Pa3zgenl " 1 YcTHBIT IIK-1
cTopust } pa3BUTHUS ompoc WK 1 1.4
T€HETUYECKOU
Jlokman
HHXEHEPUHU. KCP

2 | Pasnen 2 | Ctpykrypa I'€HOB, 1 V CTHBII MK-1
opraHusanysi T€HOMOB OIpoc AAK e 1.1
MIPOKAPUOT U DYKAPHUOT. Hoxnan
Mertob1 HA3Y4YEHHUS KCP
CTPYKTYpHl ¥ (QYHKIUI
TE€HOB.

3 | Pazpen 3 | OOmas cxema co3gaHus 4 MK-1
pek. JIHK. MK k1.1
Bekropel jans mepeHoca
T'€HOB. Bsenenue Y CTHBII
moutekyn JJHK B kietku. ompoc
Co3nanre W CKPUHHHT
OMOIMOTEK TEHOB. Hoxnan
I'enomHoe KCP
pelaKTUPOBaHUE C
MOMOIILIO TEXHOJIOTHH
CRISPR-Cas.

4 | Pasznen 4. | Ilepenoc T€HOB B 2 VcTHBIH MK-1
GakTepu. orpoc MK pc 1.1
buorexnonmoruyeckoe Hoxnan
[IPUMEHEHUE TEHETUYECKU KCP
MOJTUPHUINPOBAHHBIX
MHUKPOOPTaHU3MOB.

5 | Pazgen 5. | Coznanue 2 IK-1
TPaHCICHHBIX N PAK i 1.1

- YCTHBIN
pacTeHu.
OcHoBHBIE onpoc
Hoxman
HAIPaBJICHUS CO3IaHUS KCP
TpPaHCTEHHBIX (HOpM
pacTeHui.

6 | Pasmen 6. | Merosp! CO3/IaHus 2 YcTHbIH MK-1

TPaHCTEHHBIX O1poc MK 1.1




JKUBOTHBIX.
Ycnexu reHeTHYecKon
WH)KEHEPUU YKUBOTHBIX.

Hoxnan
KCP

Pazngen 7.

Paznuunble BUOBI 4
PHUCKOB, CBSI3aHHBIE C
T€HHO-MUH)KCHEPHBIMU
MIPOYKTaMH
MIPOU3BO/ICTBA.
3akoHozarenpHas 6asa,
periiaMeHTHPYIOIIast
TeHHO-MH)KEHEPHYIO
nesrenbHocTh B CILIA,
ctpanax EBpornbl, A3un
u Adpuxku, PO.

YcTHbIi
onpoc
Jloxmnan
KCP

IK-1
UK ik 1.1

4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE WH3y4YeHHeE
CTYACHTAMH B PAMKaxX caMocTosATebHO padotsl (CPC)

Ne Tema 3aganue Dopmupyemas HAK
n/n KOMIIETEHII NS
1. | Tema 1.1. Beenenue. W3yunts TeopeTWdecKkuwii Marepuanl 1o IIK-1 MK nx 1.1
Tema 1.2. MWcropus | Bonpocy: «Pycckue yd4eHble, BHECIIHE
PasBHUTHSA BKJIaJ B nzyuenue JJHK».
TE€HETUYECKOMN
WHXECHEPUH.
2. | Tema 2.1. Crpykrypa | [IOBTOpHTE TeopeTHueckuii matepua 1o ITK-1 HJIK nx 1.1
TEHOB, opranuzarus | BOTPOCaM: «CtpykTypa T'CHOB,
IEHOMOB MPOKAPHOT H OpraHu3alys TIE€HOMOB IPOKapHOT U
apior e e
Tema  2.2. Meronl I/I3py}ilm};p Teop}e]TI/I‘IeCKI/Iﬁ MaTepuall 10
U3YYEHHUS CTPYKTYPBI U | pompocy:
(GyHKIMH TEHOB. «Mertonpl uaentudukarun ' MOy,
Tewma 3.6. 'eHoMHOE W3yunte TeopeTHdecKkuii Marepuang 1o [K-1 UK ik 1.4
3. | pemakTHpOBaHHUE C BOIIPOCY:
MOMOIIBIO TEXHOJIOTHH «locTHXKEeHHsST TEHOMHOW HWH)KEHEPHUH.
CRISPR-Cas. ["enHast Tepanus.
Tewma 4.2. N3yuuth TEOpETHMYECKUI Marepuan Io [K-1 UK ik 1.4
Buotexnonornueckoe BOIIPOCY:
NpUMeHeHue reHeTnuecku | «brnorexnomoruueckoe NpUMEHEHHUE
MOU(PHUIIMPOBAHHBIX TeHETHYECKH MOU(PHIIUPOBAHHBIX
MHKPOOPTraHU3MOB. MHUKPOOPTaHU3MOBY.
W3yunts TeopeTHdecKkuii Marepuan 1o [K-1 HJIK k1.1

Tema 5.2. OcHOBHBIE
HaIpPaBJICHUS CO3/1aHUs
TpaHCTE€HHBIX (HOpM
pacTeHUN.

BOIIPOCAM:

TpaHCreHHblE pacTeHUsT ¢ HW3MEHEHHBIM
XUMHUYECKUM COCTAaBOM M CTPYKTYpOH
MoJieKyIl. VI3MeHeHne NuieBol IEHHOCTH
pacTeHui.

I'MO pans ynydmeHus: COXpaHHOCTH U
KauecTBa IJIOJ0B M oBolled. M3meHeHune
OKpacCKH LIBETKOB.

TpaHCcreHHble  KyJBTYpbl:  COSl, DHC,
KYKypy3a, pamnc, pacTeHHsl CeMeHCTBa




ITacnenossie.

TpaHCTeHHBIE OPTraHU3MBI JJISI PEIICHUS
SHEPreTUYECKUX u 9KOJIOTHYECKUX
npobnem. buoaerpaganusi TOKCHYHBIX
COCMMHEHWA W YTHIM3AIUs OMOMAacCHI.
Cuntus. Gutopemenuarus.

Y CTONYMBOCTh TPAaHCTEHHBIX PACTEHUH K
HACEKOMBIM-BPEIUTEIISIM.

[ToBemierne 3 PeKTUBHOCTH TIpoIecca
¢doTrocuHTE3a  MyTEM  TI'CHETHYECKUX

MouHUKaIHi, ['eHHO-MHXKXEHEPHBII
TTOAXOM K PEIICHUIO TTPOOIEMBI YCBOCHHS
asoTa.

buodapmunr. ChenoOHBIE BaKIMHBI Ha
OCHOBE TPAaHCTCHHBIX PACTCHHH.

Tema 6.2. Ycmexu W3yunts TeopeTWdecKwii Marepuanl 1o IIK-1 HIK k1.1
reHeTHUYECKO BOIIPOCY: «Ycnexu - reHeTHYeCKOM
MH)KCHEPUH JKUBOTHBIX. | MHKCHEPHH XKHBOTHBIX).
Tema 7.1. Paznuunsie M3yuuth TEOpeTHUECKUN MaTepuanl o IK-1 HJIK fx 1.1
BU/IbI PUCKOB, BOIpocam.
CBSI3aHHEIE C TeHHO- [loTeHmanpHBIe PUCKH, CBSI3aHHBIC C
MHKCHEPHBIMH I/ICHO\J:IL3OB3HI/ICM I'MO B cenbckoM
XO3SHCTBE.
NPOAYKTaMHU O3AMCTBC
I'MO u pucku aJ1st 3710pOBbSI.
MPOU3BOJACTBA.
T 79 OKOJIOTHYECKHE PHCKH, CBS3aHHBIC C
cMa /.z. I'MO.  IlpoGaembl  OHOJOTHYECKOTO
3akoHoaTebHas 0asa, Pa3HOOGPa3Hs.
periaMeHTUpYyromas I'MO u  couManbHO-DKOHOMHUYECKHE
TCHHO-UHXCHCPHYIO pUCKH.

nesitensHOCTH B CIIIA,
crpanax EBponsl, A3un
u Adpuku, PO.

4.4. MertoanyecKkue YKa3aHUSI 10 OPraHM3alMd CaMOCTOATEJbHOH PpadoThI
CTY/IEeHTOB

CamocrodTrenbHas paboTa CTYJEHTOB SIBISETCS COCTAaBHOM YacThi0 ydeOHOro mporecca H
UMEeT LENbl0 3aKperyieHue U yriayOleHHe MOJy4YeHHBIX 3HAHUW M HaBBIKOB, IOHMCK U
npuoOpeTeHre HOBBIX 3HAHUM, a TaKKe BBINOJHEHHE Y4YeOHBIX 3a/JaHHuil, MOJArOTOBKY K
MPEJICTOSIIIIUM 3aHATUSAM, 3a4€TaM U IK3aMEHaM.

JIiss  opraHM3allid  CaMOCTOSATENbHOW  paboThl mo  jaucuuminHe  «['eHetnueckn
MOJM(UIIMPOBAHHBIE OPTaHU3MbD» HCIONB3YIOTCS clenyromue (GOpMbl CaMOCTOSTEIbHON
yueOHOi paboThI:

- PaboTa Haj KOHCTIEKTOM JIEKIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAHHON JINTEPATYPHI.

- CamoCTOSITENNbHOE U3YyUEHHE OTAEIBHBIX TEM, aparpadoB, HE U3T0KEHHBIX B JIEKIIUU.

- IloaroroBka K NpPAaKTHMYECKOMY 3aHATHUIO COCTOMT B TEOPETHUYECKOW IOJArOTOBKE H
BBIMOJTHEHUH MPAKTUYECKUX 3aJJaHUI (OTBETHI HA BOIIPOCHI U T.J1.).

- [lonroroBka JOKJIAA0B U MPE3EHTALUI.

- [ToaroroBka k 3a4erty.

Iucvmennvie pabomsi. JInsg u3ydyeHHs TeM, He HW3JIO0KEHHBIX B JIEKIIMH, PEKOMEHAyeTcs
MCIIOJIb30BaTh OCHOBHYIO U JIONOJHUTENbHYIO JIUTEPATypPy, a TaK)Ke UCTOUHUKH, HalJICHHbIE TIPU
NOMOIIM HH(OPMAIIMOHHO-CIIPABOYHBIX M TMOUCKOBBIX cHUCTeM. [y 3aKperuieHust Marepuana
PEKOMEHIyeTCs JIeNIaTh KpaTKhe KOHCIIEKTHI [0 TEME.




Yemuwui 0oknao — 3to coobiienue B teuenue 10-15 MuH, B KOTOPOM CTYAEHT B IAKOHUYHOMN
(dopMe TOIKEH U3JT0XKUTh MaTepuall 0 COOTBETCTBYIOIIEH TeME, MPUAEPIKUBASCH CIETYIOLIETO
IUIaHA: BBE/IEHHE, OCHOBHAs 4YacTb, 3aKiroucHue. [lOKia] CONpOBOXKAACTCS IpEe3CHTAIUEH,
OTpa’karollell OCHOBHBIE ITOJIOKEHHS 0 COOTBETCTBYIOILEH TeMe, BKIIIOYAIOIIEH HarsgHble
Marepuainbl (cXeMbl, TaOmuipl, ¢oro M T.A.). [lo OKOHUAaHMM [OKJIaga CTYAEHTY 3alIaloT
BOINPOCHI, Kak IIpernojaBaTelb, TaK U CTYACHTbl, HAa KOTOpbIE MJOKIAIYMK JIOJDKEH JaTh
MCYUEPIIBIBAIOIINE OTBETHI.

Kpurepuu onieHuBaHMs yCTHOTO JOKJIAa:

- OneHka «OTIMYHO». B [0OKIajge MOJHOCTBIO pacKpbITa TeMa, MPOAHATH3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOIPOCA; CTYAEHT CBOOOJHO BIaJeeT MaTepHajoM, H3JIaraeT ero
JIOTMYHO, TIOCJIEOBATENIbHO, JAKOHUYHO, COONIO/as OCHOBHBIC IpaBHJIa KYJIbTYPHl PEUH.
Jloknaz comnmpoBOXKJIAeTcs MPEe3eHTAaLUe, KOTopas OTpa)kaeT OCHOBHBIE IOJOXKEHMs JIO0KJIAZa,
IPE3CHTAIHsI COCTaBJIEHA IPAMOTHO C COOJIOZICHHEM 00X TpeOOBaHMMA, MPaBUWII MIPUPTOBOTO
oopmieHus, nogauu rpaduueckoro Mmarepuana, UMEKTCS CChUIKM Ha IpHUBEIEHHbIE (OTO,
PHCYHKH, CXEMbI U T.J., IPUBOAMUTCS CIHCOK MCIOIB30BAHHOW JHUTEpaTyphl. [Ipn oOcyxaeHnu
JIOKJIala CTYIEHT JaeT MCUYEepIbIBAIOLINE, APIyMEHTUPOBAaHHbIE, KOPPEKTHBIE OTBETHl Ha
BOTIPOCHI.

- OueHnka «xopoio». Tema packpbiTa, IPUBEACHO JOCTATOUHOE KOJUYECTBO MaTepuana, HO
IpY 3TOM MaTepHall B HEAOCTATOUYHOW CTETIEHHU MPOaHAIM3UPOBaH aBTOpoM. IlpeseHTanus He B
IIOJTHOM CTENEHU COOTBETCTBYET OOIMM TpeOoBaHUsAM. OTBETHI CTYJEHTAa HE Ha BCE BOIPOCHI
SIBIISTIOTCSI KCYEPTIBIBAIOIIMMHU M apTyMEHTHPOBAHHBIMH.

- OueHkKa «yJOBIETBOPUTENBbHO». Tema pacKkpbITa HE IOJIHO, MaTepuan NPUBEAEH Kak
npocTasi KOHCTaTamusi (akToB, HE NPOAHAIM3HPOBAH, CTYACHT ITOKA3bIBAET IMOBEPXHOCTHHIC
3HAHMSL. ITpe3eHTanuss 4YacTUYHO COOTBETCTBYET YCTAaHOBJIEHHbIM TpeOoBaHusaM. Ilpu
00CYX/IEeHUHW JOKJaJa CTyISHT He BCEerAa JaeT IMpaBHIbHBIC, MCUEPIIBIBAIOIINE OTBETHI HA
3aJlaBaeMble BOIIPOCHI.

- OneHka «HEYIOBIECTBOPUTENBHO». Tema JOKiIaja He pacKphiTa, CKYAHBIH 00BeM
IPUBEJCHHBIX MaTEepPHAJIOB; Mpe3eHTalusl OTCYTCTBYeT. IIpu oOCyXIeHnn oKiIafa CTyIeHT He
JIaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JaHHBIM BOIIPOCAM.

4.5. IlpuMepHasi TeMaTHKa KypPCOBBIX padoT (MPOEKTOB): HE MPEIyCMOTPEHbI Y4eOHBIM
IIJIAaHOM.

V. YYUEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

a) mepevYeHb JUTEPaATypPhl

1.0cHoBHast InTEpaTypa

1. I'enetuka c ocHoBamu cenekuuu [Tekcr]: yue6. ans ctya. By3oB / C.I'. nre-Beutomos.
- 2-e m3a. - CII6.: U3a-Bo H-JI, 2010. - 718 c. : un. ; 22 cm. - bubmuorp.: c. 686-696. - ISBN
978-5-94869-105-3. (44 7x3.).

2. buoxumus [Tekcr] : yueonuk / B. II. Komos, B. H. IlIBenoBa. - 3-e uzn., crep. - M. :
Hpoda, 2008. - 639 c. ; 24 cM. - (Bricuiee oOpa3oBanue: CoBpeMeHHbIN yueOHUK). - [Ipeam.
ykas.: ¢. 620-630. — ISBN 978-5-358-04872-0. (50 7k3.).

3. buoxumus [DnekTpoHHBIN pecypc]: y4ued. 1 akameM. OakajmaBpuaTa: IUisl CTYI. BY30B,
o0yu. no Hampasi. 655500 "buotexnonorus" / B. II. Komos. - 4-e u3zn., ucnp. u gom. - OBK. -
M. : Opaiit, 2014. - 640 c. - (bakanaBp. Akanemuueckuili kypc). - Pexum mocryma: DU3
"bubnuorex". - Heorpanuu. noctym. - ISBN 978-5-9916-3929-3.

4. OcCHOBBI TEHOMUKHM M TPOTEOMHKHU: TexHojJoruu pexkomOuHaHTHbIX JIHK mnepBoro
nokoneHus: (renHast wmxeHepus) [Tekct]: yue6. mocobue / B.M. Uemepunona; pem.: HO.M.
Koncrantunos, H.JI. benpkoBa; Upkyrckuii roc. yH-T, buonor.-nous. gak. - Upkyrck : M31-Bo
NIy, 2014. - 238 c. ; 20 cm. - ISBN 978-5-9624-1217-7. (58 ak3.).



2.JlonmoJiHUTEIbHAA JIUTEPATypa

1. Bonbmioit nmpaktukym no OuommkeHepun u OmomHpopmaruke [Tekcr]: ydel.-meron.
nocobue : B 3 4. / H.JI. benbkoga ; per.: C.M. Ilonkora, FO.M. Koncrantunos ; Upkyr. roc. yH-
T, buon.-mous. gak. - Upkyrck : U3a-so UI'Y, 2013 - . - 20 cm. - ISBN 978-5-9624-0956-6. Y. 2
: HyknennoBbie kucnoTsl. - 2014. - 155 ¢. : un. - ISBN 978-5-9624-1184-2. (39 »k3.).

2. Monekynsipaass 6uonorust [Texcr] : yue6. mns crya. By3oB / A. C. Konmues, I'. A.
CeBacThsiHOBA. - 2-¢ m31., uchp. - M. : Akagemus, 2005. - 398 c. : mi. ; 21 cm. - (Beicuiee
npodeccuoHaIbHOe 00pa30BaHMe : eIarornyecKre CueuaibHOCTH). - bubmmorp.: ¢. 393-395. -
ISBN 5-7695-1965-7. (58 7k3.).

3. MonekynsipHO-TeHETHUECKHEe W OWOXUMHUYECKHE METOJbI B COBPEMEHHOH OHOJIOTHH
pactenuii [Tekct] : Hayunoe m3manue / pea.:. Bim. B. Kysmemos, B. B. Ky3nemos, I'. A.
PomanoBa. - M. : bunom. JlaGopatopus 3uanmii, 2011,2012 - 487 c. : un. ; 24 cm. -
(MeTtozsl B Ouosoruu). - bubmuorp. B konie ct. - ISBN 978-5-9963-0738-8. (5 ok3.).

4. HyxneunoBbie kucnotel. OT A mo S [Tekcr] : mHayunoe uznanue / b. Anmens [u np.] ;
pen. C. Mromnep ; nep. ¢ annL: A. A. Cuntommna, 0. B. Kucenésoi. - M. : bunom.
Jlaboparopus 3Hanwmii, 2013. - 413 c. : wi., [4] BRI 1. wi. ; 24 cM. - bubmuorp.: c. 409-412. -
ITep. u3a. : Nucleic acids from A to Z : A Concise Encyclopedia. - 2008. - ISBN 978-5-9963-
0376-2. (2 3k3.).

5. OcHoBbI TabOpPaTOpHON pabOTHI C HYKIEHMHOBBIME KucioTamu [Tekcr] : yueb. mocobue /
H. U. Pexocnagsckas, P. K. Canses ; peu.: B. I1. CanoBaposa, JI. A. JlomoBarckas ; UpkyT. roc.
yu-T, CO PAH, Upkyt. Hayu. uentp, Cubd. uH-T GU3HOIOTUN U OMOXUMHH pacTeHuil. - UpkyTck
s U3n-Bo UIT'Y, 2012. - 186 c. : mut. ; 21 cMm. - bubmuorp.: ¢. 184-186. — ISBN 978-5-9624-0642-8.
(44 5K3.).+

6. MonekynsipHass 6unorexronorus [Tekcr]| : mpuamunel u npumeHenue / b. I'muk, Jxek
[Tacrepnak ; Ilep.c anri.H.B.backakoBoii u ap.;Ilox pen.H.K.SInkoBckoro. - M. : Mup, 2002. -
589 c. : min. ; 27 cMm. - bubauorp.B xouie ri. - ISBN 5-03-003328-9. (2 ak3.).

0) mnepuoaMYeCKHe U3TAHUA.

B) CIIUCOK ABTOPCKMX METOAUYECKUX Pa3padoToK.

r) 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMBI

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

2. Hudopmanuonnas cucrema «EanmHOE OKHO J0CcTynma K 0O0pa3oBaTeIbHBIM pecypcam»
(http://window.edu.ru)

3. OBC «IOPAMT». Anpec mocryma: https://www.biblio-online.ru/

4. Ob N3natenbckoro neHTpa «Akagemusi». Aapec gocryma: http://www.academia-moscow.ru

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

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

7. Coro3 0b6pa3zoBaTebHbIX CallTOB - EcTecTBEeHHbIE HAYKU

8. http://tusearch.blogspot.com - TTouck 37eKTPOHHBIX KHUT, MyOauKanuii, 3akoHoB, [OCToB Ha
caliTax Hay4YHBIX 3JIEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —TTorckoBasi cucTema 1Mo Hay4HOH JTUTEpaType.

10. Science Research Portal - Hay4nasi mouckoBasi ccTemMa, OCYIIECTBIISIOIIAST
MOJTHOTEKCTOBBIM MOUCK B )KypHAJIax MHOTUX KPYITHBIX HAYYHBIX U3/1aTENIbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Vet cratbu 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 OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000Py10BAHUE:



Aynuropus  JUIS  TPOBENCHUS  3aHATHA  JEKIMOHHOTO  TUMAa:  00OpyaoBaHa
CIIeNUaTM3UpPOBaHHON (yueOHOM) MeOenplo Ha 25 TMOCaJOYHBIX MECT; TEXHHUYCCKUMU
cpenctBamu o0ydeHusi: mpoektop Epson EB-X03, mocka mapkepHas; ydeOHO-HATJIsSIHBIMU
nocoOHsIMH, O0ECIEeUNBAIOIIMMU TEMATHUYECKUE WJUTIOCTPALMU MO JWUCUUIUIMHE: MPE3eHTAlUuU
M0 TeMaM IIPOTPaAMMBI.

Aynuropus AN TPOBEACHUA — 3aHATUH  MPAKTUYECKOro  Tuma:  00opyAoBaHa
crienuanu3upoBanHoi (y4eOHoM) MmebOenpto Ha 10 mOCamouHBIX MeECT; TOCKOH MENOBOM;
TeXHUYECKUMH CpeIcTBaMH o00ydeHus: mpoektop BenQ MSS521P  yueOHO-HArISAHBIMH
NOCOOMSIMU: TIPE3CHTALIUH 110 TEMaM ITPOrPaMMBI.

Kommerotepusiii  kimacc (yueOHast ayauTopusi) Uil TPYNIOBBIX M HHAWBHIYaTbHBIX
KOHCYJbTAIIM, TEKYIIEro KOHTPOJS H TPOMEKYTOYHOW aTTeCTallid, OpraHW3aIluu
CaMOCTOSTEIIbHON pabOoThI: ayAUTOpHs 000pyA0BaHa CIEIMaTu3upOBaHHON (yueOHOi) MeOebio
Ha 20 mOCaZOYHBIX MECT, IOCKOH MEJNOBOH; 000pylOBaHa TEXHUYECKHMMHU CpPEACTBAMHU
o0ydeHus1: cuctemMHsbIin 0J10k PentiumG850, morutop BenQ G252HDA-1 miT.; cuctemMHbIi 0J10K
Athlon 2 X2 250, mounutop BenQ G252HDA — 8 wir.; cuctemusiii 6ok PentiumD 3.0GHz,
MoHuTOp Samsung 740N — 3 mT.; MmoHOO10K IRU T2105P — 2 mT.; cucremubiii 6110k Pentium
G3250, morutop BenQG955 — 1 mrt.; cucremusiii 6mok Pentium G3250, monuTop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mr.;
cucteMHbIi 610k Pentium G3250, monuTop Samsung T190N — 1 mT.; cuctemusblii 610k Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHWYEeHHBIM JOCTYNOM K ceTH MHTepHeT M o0ecredeHrueM J0CTyNa B DJIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEAy OpraHH3aIIH.

[lomemenne g  XpaHeHHS H  NPO(UIAKTHYECKOTO  OOCITY)KMBaHUS  y4eOHOTO
o0opy/soBaHus: ayAUTOpUs OOOpYIOBaHA CIEUATM3UPOBAHHON Mebenpio Ha 3 MocaJoyHBIX
Mmecta; HoyTOyK Lenovo I1580, mpoexktop BenQ MSS521P.

6.2. [IporpamMHoe obecrieyenme:
Kaspersky Endpoint Security mis 6usneca - Cranmaptabiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (na 75 onHOBpeMeHHBIX noAkIoueHuit) 1 Mactep-komiuiekt (ACT-Maker n
ACT-Converter).

6.3. TexHn4yeckne u JIeKTPOHHbIE CPEACTBA:
[Ipe3eHTanuu no BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

JUis  ocBOoeHMsS]  AMCUMIUIMHBI  «['@HeTH4ecKM  MOJIM(UUIUPOBAHHBIE  OPTraHU3MbI»
OPUMEHSIOTCS ClIeayIole 00pa30BaTeIbHbIE TEXHOIOTHH:

- Ungopmayuonnas nexyus. Jlekuuss — 3TO  CKaToe HU3JIOKEHHE OCHOBHBIX HAy4YHBIX
¢dakToB, uTO sABNAETCS 0a30i AN aHAIM3a PACCYKIEHHH, OLEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB IpeoOpa3oBbIBATh YCTHYIO U INHCbMEHHYIO
UH(OPMALIKIO B BU3YaTIbHYIO (popMy, uTO GOpMUPYET Yy HUX MPOPECCHOHATBHOE MBIIICHHE 3a
CYeT CHCTeMAaTH3alliM U BBIJCJICHUS Hauboiee 3HAaYMMbIX, CYIIECTBEHHBIX AJIEMEHTOB
cojepkaHusl oOydeHus. 3ajaua IperojaBaTelis HCIOJb30BaTh Takue (OpPMBblI HArISAHOCTH,
KOTOpBIE HA TOJBKO JOMOJHSIOT CIOBECHYI0 MH(OPMAIINIO, HO U CaMH SIBJISIFOTCS HOCUTEISIMU



uHpopMalnu (CXeMbl, PUCYHKH, CIAWIBI-TIPE3EHTAlMU, U T.N.). DTOT BHJ JIEKIHUU JIy4lle
BCET0 HCIIOJIb30BATh HA ATAle BBEJACHUS CTYJCHTOB B HOBBIM pPa3fel, TEMY IWUCLUILIMHBIL.

- [Ipobnemnasn nekyusa. B otiimune OT conxepkaHuss WHPOPMALMOHHOW JIEKLIHUH, KOTOPOE
MpeaJlaraeTcsl IpernoAaBaTeieM B BUJE HW3BECTHOIO, IOJUIEKALIErO JIMIIb 3allOMUHAHUIO
Marepuaia, Ha MpOOJIEMHOW JIEKIMHM HOBOE 3HAHME BBOJIUTCS KaK HEW3BECTHOE  JUIA
oOyuaromuxcs. IIpoGiemHas nekuus HauWHAETCS C BOIMPOCOB, C IMOCTAHOBKU MPOOJIEMBI,
KOTOPYI0 B XOJI¢ HM3JOXKEHHUS MaTepuasia HEOOXOAWMO pemuTh. JIeKIus CTPOUTCS TaKUM
0o0pa3om, 4TO MO3HAHUSI 00ydYarollerocs NpUOIIKAIOTCA K IOUCKOBOM, HCCIIE0BATEIbCKOM
JEeSITeIbHOCTH. 37€Ch YUAaCTBYIOT MBIIIICHHE OOYYaroOIIerocsi U €ro JMYHOCTHOE OTHOIICHHE
K YCBaUBa€MOMY MaTepuaiy.

- Jlexyus-6eceoa. Ilpenmonaraer HEIOCPEJICTBEHHBI KOHTAKT IPENOJABATENSl C
aynutopueil. [IpenmyiiectBo jgekiuu-6ecebl COCTOUT B TOM, YTO OHA IMO3BOJISIET IPUBIIEKATH
BHUMAaHHE CTY/ICHTOB K HanOoJiee BaKHBIM BOIIPOCAM TEMBI, ONPEICNATh COACp)KAaHHE U TEMII
U3JIOKEHUsl y4eOHOro MaTrepuaia ¢ y4eTOM OCOOCHHOCTEH CTY/IEHTOB.

- [Ipakmuueckue 3ausmusi — 3TO 3aHATHE, IPOBOAUMOE I10J] PyKOBOJCTBOM IIpenojaBaTes
B y4yeOHOW ayAMTOpPHUM, HAIMpaBJICHHOE Ha YIIyOJeHHE HAYyYHO-TCOPETUYECKHX 3HAHUA U
OBJIAJICHUE OINpEACICHHbIMU METOJAMU CaMOCTOSITENbHONU paboThl, KOTOpoe (OpMUPYET
npakTudeckue ymeHus. OgHod u3 GopM MPAKTUUYECKHX 3aHATUN B By3€ SBJISETCS CEMHUHAp.

- Cemunap-uccneoosanue. TeXHOIOTUS TPOBEACHUS TAaKOr0O CEMHHAapa MOXKET ObITh
pa3IMyHOM, B 3aBUCUMOCTM OT TOIO, KakOW METOJ 3aJ0XKE€H B €ro OCHOBY. B pamkax
JUCIUIUIMHBL «['eHeTnueckn MOAM(PUIMPOBAHHBIE OpPraHU3MbI» IMPOBOJUTCA CEMHUHAp C
MOATOTOBKOM ¥ 3aciylIMBaHUEM JOKIAJOB MO aKTyalbHbBIM Tpo0iieMaM TEOpUU U
NPAaKTUKA M TOCIEIYIONUM UX 00CYKICHUEM.

- Camocmosamenvuas paboma cmyoenmog (cM. 1m.4.4).

- Jlucmanyuonnvie  obpaszoeamenvHvle  mexuonoeuu.  llon  IUCTaHIIMOHHBIMU
00pa3oBaTeNbHBIMU TEXHOJIOTUSAMU MMOHUMAIOTCS 00pa3oBaTelibHbIE TEXHOJIOTHH, Pealu3yeMbie
B OCHOBHOM C IPUMEHEHHEM MH()OPMAaIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHnn
JUCUHUILIIMHBI «DKOJIOTHSI MUKPOOPTraHU3MOBY UCIOJIB3YIOTCS CIEAYIOIINE TEXHOIOIHH:

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIIMOHHOW Iepenadn MHPOpPMaluu, OCHOBAHHBIN
Ha UCIOJB30BaHUU TNI00ATBHBIX U JIOKAIBHBIX KOMIIBIOTEPHBIX CETeH /s o0ecnedeHus 10cTyna
oOyyaromuxcsi K HMHPOPMAIMOHHBIM 00pa3oBaTeNbHBIM pecypcaM U s (opMHUpOBaHUS
COBOKYITHOCTH METOJUYECKHMX, OPraHU3allMOHHBIX, TEXHUYECKUX M IPOrPAMMHBIX CpEICTB
peanu3alii U YIpaBieHUS Y4YEOHBIM IPOIECCOM HE3aBHUCHMO OT MECTa HAaxOXKIEHHs €ro
cyobekToB. Mcnonp3yercst O6paszoBarenshblii mopran UI'Y - educa.isu.ru.

HaunmeHnoBaHMe TeM 3aHATHH € MCI0JIb30BAHHEM AKTHUBHBIX (l)OpM Oﬁy‘{el-l]/lﬂ:

Bun ®opma / Metoasl Komn-Bo

Tema 3auaTus
3QHATUSA WHTEPAKTUBHOTO O0yUeHUs 4acoB

HWroro uacos

VIill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA N
MMPOMEXYTOYHOM ATTECTAIINA

Ol{eHO'lele mamepuaiivl 0/151 6X00H020 KormpoJin

B xauecTtBe OLNCHOYHBIX CPEACTB MIJId BXOAHOI'0O KOHTPOJA OLCHKU YPOBHA 3HAHHI
CTYACHTOB HCIOJIB3YCTCA CO6CCCZ[0B3.HI/IC. B mnmponecce CO6CCC,Z[OBE[HI/I$I OLICHUBACTCA YPOBCHb
BJIaJACHUA 0a30BBEIMU 3HaHUSAMU, YMCHUAIMU, HaABbIKaMU, HGO6XOHI/IMBIMH JJIs1 Hadalia 06yqu1/1$1
o JUCHUIIINHE «I'eHeTHYECKU MOI[I/I(I)I/II_[I/IpOBaHHBIe OpraHu3MbI», OIPCACIIACTCA CTCIICHDb
BJIaAICHUA HOBBIM MAaTCpHAJIOM N0 Hadajla €ro u3y4cHus.



Ouenounvie mamepuanvl. MmMeKywe2o KOHMPOIA (HOPpMUpyOmca 6 cOOmeemcmeul ¢
JIHA ynusepcumema

B pamkax mucumrmimsbl «['eHeTHUECKH MOIU(UIIMPOBAHHBIE OPTaHU3MBI» HCHOIB3YIOTCS
cienymomye hopMbl TEKYIIET0 KOHTPOJIS !

- YCTHBII OIIpOC;

- TOKJIaJ] C MPE3eHTAel U KOHTPOJIbHBIMU BOIPOCAMHU K ayAUTOPUH;

- KOHTPOJIb CAMOCTOSITETILHON pabOThI

- y4acTue B IUCKYCCUU 10 MPEIOKEHHOMY K OOCYKACHHIO IIEPEYHIO BOIIPOCOB.
@DOH/1 OLIEHOYHBIX CPEJICTB BKIIIOYAET!

- TeMaTHKa U MaTepuabl 3aJaHHH,

- [IEpeYEHb TEM JIOKJIA/I0B,

- BOIIPOCHI Jy1s camocTosTenbHoro nzydenus (CPC)

- BOIIPOCHI JUIs 3a4€Ta,

- KpUTEPHUH OLICHKU 3HAHUH CTY/ICHTOB.

Ha3nauenue O1eHOYHBIX CPEACTB: BBIIBUTH ChopmupoBaHHOCTh KommereHnmu [1K-1 (cm. m.

).

TeMbl 1OKIJIag0B

1. Pycckue yuensie, Buecuue Bkiiaj B uzydenne JJHK (H.U. Basunos, H.K. Konbios, ".A.
Hancon, A.C. Cepebposckuii, C.C. UYerBepuxoB, H.B. Tumodees-Pecosckuii, @.I'.
Job6pxanckuii u ap.). OUIbBMBI, XYA0XKECTBEHHbIC NPOU3BEIEHUS 00 YYEHBIX, MO HCTOPUHU
TEHETHKH B HAlIEH CTpaHe.

2. IloTeHuManpHbIE PUCKH, CBSI3aHHBIE C Hcnonb30BaHuEM ['MO B cenbCKOM XO035HCTBE.

3. I'MO wu pucku nns 370poBbsi. be3onacHOCTh HCIIOJIB30BAHMS TMPOJYKTOB IUTAHMS,
nony4daeMmelx u3 I'MO. Cynp6a 6enkoB u JIHK B mnumeBapuTenbHOM TpakTe yelloBeKa M
KUBOTHBIX. DKCIIEpUMEHTHI JlepdauHr.

4. OnbiTel  A. Ilymtam ¢ TpaHCT€HHBIMM PAacTeHHMAMHU KapTogens, HX aHalu3.
OxcnepumenTsl M. EpmakoBoil ¢ TpancreHHoi coeld. Kputuka.
5. XK.-D. Cepanunu 1Mo U3y4EHHUIO JTOJTOBPEMEHHOI'0 TOKcHYeckoro s¢gexra repOuimia

Roundup u Roundup-tonepanTHoll reHeTHYeCKHM MOAW(DUIMPOBAHHON KYKYpy3bl. AHaIu3.
[pyrue y4é€nsle, nzydaromue Bo3aeiicteue [’ M-KOMIIOHEHTOB MUTaHUS Ha 3J0POBLE YEJIOBEKA U
KUBOTHBIX.

6. Dkonoruveckue pucku, cesizanupie ¢ [ MO. [Ipo6neMbr Ononorndeckoro pazHooopasusi.
7. I'MO u connanbHO-?KOHOMHYECKUE PUCKH.

8. Metoast unentudukaun ' MO.

9. [Ipobnema Ouobe3omacHoctu I'MO wu mnpomgykroB mnuranuss u3 Hux B CIIA.

3akoHoaTenbHas 0a3a, pEryiaMeHTHUPYIOIIas T'€HHO-WHXXEHEPHYIO JesTeIbHOCTh. OCHOBHBIE
npousBoguTeny ['M- cbIpbs.

10.  3akonopmarenbHas 0a3a, peErjJaMEHTUPYIOIAs TI'e€HHO-MHXCHEPHYIO JesITeIbHOCTh B
ctpanax EBpomnbl, A3un u AQpuku.

11.  Poccwuiickas 3akoHonaTenbHas 6a3a no ouodeszomnacnoctu I'MO u ee peanuzarus.

12.  TpancreHHble pacTeHHS C U3MEHEHHBIM XHMHYECKHM COCTABOM M CTPYKTYPOH MOJIEKYIL.
M3MeHeHre NUIIeBOi IEHHOCTH PacTeHUH (AaMHUHOKHCIIOTHI, OSITIKH, JIUITHIBI, caxapa).

13. I'MO s yiydineHus: COXpaHHOCTH M Ka4ecTBa IUIOAO0B M oBoulei. MI3MeHeHne okpacku
IIBETKOB.

14.  KoponeBa TpaHCI€HHBIX MOJIEH - COSI.

15.  I'M puc. Mogens perieHusi npoOieMbl MUTAHUS.

16. TpancrenHas Kykypysa.
17.  Tpancrensslii parc.
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10.

11.

12.

13.

18.  T'enernyeckn Moau(UIIMpPOBAHHBIE KYIbTYyphl cemeiicTBa IlacieHoBsie (kapToders,
TOMATHI U JIp.).

19.  Tpancrennble OpraHU3Mbl IS PEIICHUS YHEPIETUUYECKUX U HKOJOTHUECKUX IMPOOIIEeM.
buoaerpaganys TOKCUYHBIX COEIUHEHUH U yTuiM3anusa 6uomaccel. Cuntust. @uropemennanus.
20. Y CTONYMBOCT TPAHCTEHHBIX PACTEHUHN K HACEKOMBIM-BPEIUTEISIM.

21.  IloBeimenue 3¢dekTuBHOCTH  mporecca  (OTOCHHTE3a NyTeM  TI'eHETHYECKUX
Mo uduKaImii. ' eHHO-MHKEHEPHBIN MOAX0/1 K PEHICHUIO POOIeMbl YCBOSHHS a30Ta.

22.  buodapmunr. CbeJ00HBIE BAKIIMHBI HA OCHOBE TPAHCT€HHBIX PACTEHUM.

23. VYcnexu reHeTH4ecKOr HHKEHEepUH KUBOTHBIX. HokayTHbIe opranu3mel. Mcnons3oBanue

T€HHON MH)KEHEPHUU B KUBOTHOBOJCTBE. JKMBOTHBIE MOJICIIM B TCHETHYECKUX HMCCIIEIOBAHUSAX B
oOmacti OMONOrMM  pa3BUTHS U HeWpoOuonoruu. TpaHCreHHbIE >XKMBOTHBIE Ha CIyx0Oe y
MemuiuHbl. KpymHbiii poratbiii  ckoT. OBIbI, K03kl CBUHBH. IlTHnbl. PpIOBI. ['eHOMHOE
pEAaKTUPOBAHUE Y KUBOTHBIX.

24, JlocTrkeHHsl TCHOMHOM MHXXEHEpHH. | eHHas Tepanusi.

25.  Buodapmunr. Bakuunsl nporus COVID-19.

Ouenounvie mamepuansvl 07151 RPOMENHCYNMOYHOU ammecmayuu 6 popme 3auéma.
dopma NpOMEKYTOUHON ATTECTALUH - 3AUEM.

IIpuMepHBIii CIUCOK BONMPOCOB K 3a4€Ty
OcHOBHbIE TEPMHUHBI M IOHSTHUSI TeHeTHdeckol uHxkeHepuu. llenu u 3amaum. IlepcniexkTuBbl.
AHNOTaX BOKPYI F€HETUUECKON MHKEHEPUH. 3HAUYCHUE T€HETUUECKON NHKEHEPHH.
Hcropust pa3BUTHS T€HETUYECKON MHKEHEPHH.
CrpyKTypa reHoB, OpraHu3alus TeHOMOB IIPOKapUOT U 9yKapuoT.
«Meto1bl U3y4eHUs CTPYKTYPHI U (YHKIUH T€HOB.
Mertonp! uaentudukaruu ['MO.
O6mas cxema co3nanus pekoMouHaHTHbIX JIHK. BexTopbl A MONEKyIsspHOrO KIOHUPOBAHUS.
TpeboBaHnus, NpeabsaBiIsieMble K BEKTOPY. THUIIBI BEKTOPOB: KJIOHUPYIOLIHE, SKCIPECCUPYIOLIHE,
CEKpEeTUPYIOIINE, HHTETPATUBHBIE, YeITHOYHbIE. KIOHMpYIOIas eMKOCTb BEKTOPA.
[InasmupsHble  BEKTOpbl. MapkepHble IOCIENOBAaTENbHOCTH. ['€HBI  yCTOMYMBOCTH K
aHTHOMOTHKAM. F-mmazMuzbl, R-mua3Muel, miasMuabl Aerpajalui, KpUITHYECKUE MIa3MUIbL.
[TnasmMuabl CO CTPOrMM KOHTPOJIEM PpEIUIMKAUUU. MYyJBTUKONUNHBIE IIa3MUbl. [ 'pymiisl
HECOBMECTUMOCTH. [Ima3Muabl ¢ y3KMM M INUPOKHUM CIIEKTPOM X03s€B. 1lnma3zMuaHbIN BEKTOp
pBR322. Kionuposanue reHos B lacZ u3 lac-onepona E.coli.
Beenenue monexyn JJHK B knetku. Ilepmuccusnblie kietku. Tpanchopmanus. Tpanchexmms.
KomneTeHTHOCTh (U3HONIOrHYecKas U UHAYIUpOBaHHas. bronornyeckoe 3HaueHHE MPUPOIAHOM
KOMITETEHTHOCTHU. Y CHJIeHHe KomreTeHTHOCTH B. subtilis.
Wuaykuust kommeTeHTHOCTH y E. COli. @epMeHTaTHUBHBIA THIPOIH3 KJIETOYHBIX CTCHOK,
nporomiacTt, cdepomnact. buonormueckue, xumuueckue, (U3MUECKHE U MEXaHUYECKUE
criocoObI BBeneHus JIHK B kneTkw.
Coznmanne 6uOIMOTEK TeHOB Tpo- U 3ykapuoT. Beinenenne MPHK. CuHre3 aByxiienodeuHoin
kJIHK na MPHK.
CxpuHuHr OubOmuoTeKk reHoB. CKPUHUHT C TOMOIIbIO rudpuauzanuu. MMMyHOIOrH4yecKuit
CKpUHUHT. CKPUHMHT 110 aKTUBHOCTH OeJKa.
KnonupoBanue ¢parmeHToB reHoma B Oaktepuodare A. JluTuueckuil M JU3OTE€HHBIA MYTh
pasButus ¢aroB. Kocmuapl. ®a3zmunsl. «lIporynka mo xpomocome». Kinonuposanue IHK B
¢dare M13.
['enetnueckas TpaHchopMariys MpokapruoT. ONTUMHU3ALUS SKCIIPECCUU T€HOB, KJIOHUPOBAHHBIX
B IpOKapuoTHYecKux cucreMax. CHIIbHBIE peryinupyemble HpoMOTOphl. Mcmombpzyembie
TEPMUHATOPbI. XUMEpHBIEe OeTKU. DKcnpeccupyomue BeKTopsl. MaTerpauus ayxepoanoit JJHK
B XpPOMOCOMY XO35HHA.
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29.
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32.

[ToBbimienne >PPeKTUBHOCTH cekpeluu. Meraboindeckas neperpyska. buorexHonorunyeckoe
OPUMEHEHHE TIEHETHYECKH MOJU(PHUIHMPOBAHHBIX MHUKPOOpPraHu3MoB. llesneBble  TeHBI,
UCTIOJIb3yeMbIe 7151 TpaHchopMaI.

MornekynsipHast AuarHocTuka. MHUKpOOHOJIOTHYEeCKOe MPOU3BOJICTBO JIEKAPCTBEHHBIX CPE/ICTB.
Wutepdeponsl, uHTepneiikunbl.  @Pepmentbl. Bakmunsl.  HemoctaTku — TpaaulMOHHO
MPUMEHSIEMbIX BaKI[MH. BaKkIMHbI, CO3/1aHHbIE Ha OCHOBE TeXHOJIOruu pekomOunantHoi JIHK.
Hcnonb30oBaHue pPEeKOMOWHAHTHBIX MHUKPOOPIaHWU3MOB ISl  TOJYYEHHUS KOMMEPYECKHX
IPOAYKTOB. buonerpajganusi TOKCHUYHBIX COEAMHEHUH W yTuiausanus Ouomaccel. bakrepun,
CTUMYJIMPYIOLIME POCT pacTeHUu. MUKpOOHbBIE MHCEKTULIMIBI.

[TpoMBIIITIEHHBI CHHTE3 OEIKOB IPU y4acTUH PEKOMOMHAHTHBIX MUKPOOPIaHU3MOB. ['eHHas
UHXeHepus 06enKkoB. Tpancopmanus KIETOK IpOAOKeH U X MpUMEHEHHE.

[TonyyeHne TpaHCTeHHBIX pacreHuit. TpaHchopmarms pacTeHuid — Ti-IUTa3MHIONW U3
Agrobacterium tumefaciens. BekropHblie ccTeMbl Ha OCHOBE TI-TUIa3MHI.

Bexkropsl Ha ocHoBe JIHK-conepxkanux BUpycoB pacTeHUl. MeToIbl IPSIMOI0 MEPEHOCa IeHOB
B pacteHus. Meron Ouonornveckoil Oammuctuku. TpaHcminacromuble pacteHus. [Ipumenenue
PENOPTEPHBIX T€HOB IIPU TPAHC(POPMALIUU KIETOK paCTEHUI.

DKcnpeccusi 4yKEpOoJHbIX T'€HOB B pacreHusix. [IpomoTopsl. BBeneHue uykepoJHbIX T'€HOB B
xsoporutactHyro JJHK. [lonydyeHne TpaHCreHHBIX pACTEHUM, HE COAEPKAIIMX MAapPKEPHBIX T'€HOB.
YCTOWYMBOCTh pacTeHUH K (QUTONMATOreHaM. YCTOWYMBOCTH PACTCHHH K HACEKOMBIM-
BpenutensM. [losyueHue pacTeHuil, NPOTUBOCTOSILUX HEOJAronpUsATHBIM BO3JACHCTBUAM U
cTapeHuto. Mi3MeHeHne NuieBoi IEeHHOCTH pacTeHU (AaMUHOKHUCIIOTBI, JIMITUAbI).

CpenoOnbie  BakiuHbl. lloBblmieHne >¢dexTuBHOCTH mpouecca ¢GorocuHre3a. ['eHHo-
MHKEHEPHBIM MOJX0J K PEIIECHUI0 MPOoOJIeMbl YCBOEHUs a30Ta. I3MeHeHHe OKpAacKu LIBETKOB,
BKYyCa U BHEILIHET0 BUJA MJI0J0B. PacTeHus kak OnopeakTopsbl.

MeTtobl CO3/1aHNS TPAHCT€HHBIX KMBOTHBIX. MUKpOMHBEKIMHU. J[ocTaBKa 4yKEpOAHBIX I'€HOB
oyTeM BUPYCHOM HHGeKIuu. OMOpHOHAJIbHBIE CTBOJIOBbIE KJIETKH. IIpenmymiecTBo HX
ucnosp3oBaHus. HokayTHbple OpraHu3MBl.

TpaHcreHHble MbIIU: NpUMEHEHME. VIcronb3oBaHWEe T'€HHOM MH)KEHEPUM B KUBOTHOBOJCTBE.
KpynHblii poratelii ckoT. OBIibl, K03bI CBUHBU. [ITUIIBI. PHIOBI.

Kontpons skcnepumeHToB, mpoBoAMMbIX ¢ pexkomOuHaHTHbIMH JIHK. TI'enernuecku
Moau(UIIMpOBaHHbIE MUIIEBbIE pacTeHus. HayuHble naHHBIE, B KOTOPBIX NPOBEACH AaHAIU3
BozaeiictBusa ' MO Ha opraHu3M KHBOTHBIX.

be3onacHocTh MCHONB30BaHUs NPOAYKTOB HUTaHMs, mojydyaeMbelx u3 I'MO. IluieBbie pucku.
Cynp6a IHK B numieBapuTeIbHOM TpaKTe YeToBeKa U )KUBOTHBIX.

Metonbl  co3A4aHMS TPAHCT€HHBIX JKUBOTHBIX. KiloHMpoBaHue uBOTHbIX. HokayTHbIe
OpraHu3MBl.

VYcenexn TeHEeTUYeCKOM HHIKEHEPUM JKUBOTHBIX. I[03BOHOYHBIE JKMBOTHBIE KAaK MOJEIbHBIN
00BEKT B T€HETHUKE (IPBI3YHBI U PHIObI). DTHYECKHUE ACHEKTHI UCIIOJIb30BAaHUS B SKCIIEPUMEHTAX.
['eHeTnyeckue pecypchl KUBOTHBIX.

Paznuynble BUABI PUCKOB, CBSI3aHHBIE C TI'€HHO-MH)XXCHEPHBIMU IPOAYKTAMH IPOU3BOJICTBA!
HKOJIOTMYECKHE, COIMAIIbHO SKOHOMHUYECKHME M Jp. BBIXOJ TpaHCT€HHBIX OPraHHW3MOB B
OKpy’Karollyto cpeay. OnblICHHE U YT PELIeHUs 3TON MPOOIIEMBI.

3akoHoAaTenpHas 0a3a, perjaMeHTHUpYolllas TeHHO-MH)KEHepHylo nesarenbHocTs B CIIA,
EBpone, crpanax Asuu u Appuku, B PO.

TexHonorust reHOMHOTO pefakTupoBaHus. COBpeMeHHbIE JOCTUKEHUS.

JIHK-texHonornn B MenuuuHe. I'eHHas Tepamus Kak HOJIXOJ K JIEUEHUIO HACIEICTBEHHBIX
3a0osieBaHU. DTHYECKHE MTPOOIIEMbI KJIOHUPOBAHUS YeJIOBEKA.

PazpabGoruukn:

i '/‘/L‘// noueHT A. B. TpetbsikoBa
(mommuce)




[Iporpamma coctaBieHa B coorBercTBUM ¢ TpeboBanusamMu ®PI'OC BO mo HampaBieHHIO

06.03.01 «buonorusy, npoduis «bruomorus».
[IporpaMma paccMOTpeHa Ha 3acefaHuu Kadeapbl OHOXHMUH, MOJIEKYJISIpHOM OHOJIOTHH H
T€HETUKH
w07 2024r.
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NPeOsAPUMENbHO20 NUCHMEHHO20 PA3PeULeHUS KADeOPbl-paspabomyuka npoepammol.



