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|. LIEJIb 1 3AJIAYY JACIATITAHBI

Heas: GopMupoBaHHe 3HAHUI M TPEACTABICHUH O COBPEMEHHOW T'€HHOW HHXKCHEPHH
JYKapUOTHYECKUX OPraHMW3MOB, KaK O KOMIUIEKCE 3HAHUM, CBS3BIBAIOIIMM BOEIMHO OCHOBHBIC

JOCTIDKEHUS ~ MOJEKYISIPHOH  OHWOJOTMHM,  TCHETUKH,  MHKPOOHOJOTHH,  OUOXUMHH,
OnonHGOPMAaTUKHA U OMOTEXHOJIOTHH.
3amaun:

e [IOJTyYUTh (yHJaMEHTAIbHbIE 3HAHUS O MPUHIOUINAX U KIIOYEBBIX JOCTHIKEHHSIX
T€HETUYECKON UHKCHEPHH,

® I3y4UTh OCHOBHBIE METO/IbI U ITOAXO0/IbI K CO3/1aHNI0 T€HHO-UHKEHEPHBIX KOHCTPYKIIUN 1
0COOEHHOCTH MX IPUMEHEHMUS,

® 3Y4UTh OCOOCHHOCTH F'€HETUUECKOM MOIM(UKALIMY SYKAPHOTHUECKUX OPraHN3MOB,;

® O3HAKOMHUTBHCS C OCHOBHBIMM [JOCTHIKCHUSIMH T'€HHOW WH)KCHEHPUM pACTEHUH W
JKUBOTHBIX;

®U3YYUTh  OMOTEXHOJIOTHYECKUH  TMOTEHIMAJl  TNPUMEHEHUS  I€HHO-MHXCHEPHBIX
TEXHOJIOTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucnumummHa b1.B.25 «I'eHHO-UHKXCHEPHBIC CHCTEMBI YKapHOT» OTHOCHUTCS
K yacTu, (OpMUPYEMOIl yHaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH.

2.2. JIns m3ydeHus JaHHON y4eOHON AUCIUIUITMHBI HE0OXOIUMBI 3HAHUS, YMEHHS U HABBIKH,
dbopmupyembie MpenuecTBYOMUMU auciuminHamMu:  «OO0mas  O6uomnorus», «OpraHudeckas
xumusy, «OO0Imas U HEOpraHWYeCKass XUMHs», «AHAIUTHYECKas, (pU3uUecKas W KOJUIOHIHAS
xumusy, «buoxumusy, «MukpoOuonorus u BUpycOJOrHs», «buoxumusa», «DPuznONOTUs
pactenmii», «Knerounas Ouonorusy, «MonekysipHas OHU0JIOTHS KICTKNY, «[ eHeTnkay, « Pu3nKo-
XUMHUYECKHE METOJIbI UCCIIEIOBaHUY, «OCHOBBI (PU3UKO-XUMUYECKOM OMOI0oTuny, «brnodusukay,
«ImmyHomorus», «bnonndopmarnuka», «MoJeKylIsipHas OHOIOTHS aKapHoT», «MoJeKyisapHas
TeHETUKaY», « JH3UMOJIOTHAY, «] €eHOMHBIEC M TIOCTTCHOMHBIC TEXHOJIOTHH.

2.3. Tlepedyens mocneAyrOMMX y4eOHBIX NUCIMIUIAH, JJI1 KOTOPHIX HEOOXOAMMBI 3HAHUS,
YMEHHUSI U HAaBBIKU, (OPMHUpYEMbIe TaHHOW y4eOHOM TUCIUILIMHON: MPeAIUIIIIOMHAs IPAKTHUKA, B
TOM YHCJIE HAy9HO-UCCIIeA0BaTeIbcKas padora, BoinonHeHne BKP.

I11. TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUSA JUCIHUIIJINHBI

[Ipouiecc ocBOeHMs JTUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHWE KOMIETEHIIMH
(xomnerenuun) B coorBercTBUU ¢ @PI'OC BO u OIl BO no naHHOMY HampapieHHIO MOATOTOBKU
06.05.01 «buounxenepus 1 OMOMHPOPMATUKAY.

[IK-1: CnocoGeH TBOpYECKM MCIIOJIB30BaTh M NPUMEHATh  (yHIaMEHTaJIbHbIE
MpeJICTaBICHNs] OMOJIOTUH, CMEXHBIX AUCLIUIIMH U COBPEMEHHbBIE METOI0JIOTMUECKUE MOIXOAbI
JUIsl OTIpe/IeIeHUsI TIEpCIIEKTUBHBIX HalpaBJIeHUH Hay4yHBIX HUCCIIEOBaHUI B chepe MmoaydeHus,
U3YYEHUS M NPUMEHEHHUs Pa3IUYHbIX NPHUPOJIHBIX, U3MEHEHHBIX NMPUPOIHBIX OMOJOTHYECKHUX
O00BEKTOB, MCKYCCTBEHHBIX, OpPraHM3MOB a TaKkKe OHOMAaKpOMOJIEKYN, OOpaboTKy U
MOCJIETYIONTUI aHATN3 OOJIBIITIOTO MAacCUBa MH(POPMAIIUU 110 OMOJTOTUUECKUM OOBEKTAM.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUY€eHUsI 1O JUCIHUNJINHE, COOTHECEHHBIX €
UHAUKATOPAMH JOCTHKEHHUS KOMIIETECHIIMI

Komnerenuus HNuaukaTopsl Pe3yabTaThl 00yueHus
KOMIIeTEHIIUI
1IK-1 HJIK nk 1.1 3HaTh: aKTyalbHbIe IPOOJIEMBbI, OCHOBHBIE
OTKPBITHUS M JOCTHXKEHUS COBPEMEHHOMN




CrniocoOeH TBOpUecKU
WCTOJIB30BaTh U
MPUMEHSITh
(byHIaMeHTaIbHbIC
MpeaCcTaBICHUS
OMOJIOr U, CMEKHBIX
JMCIMIUIAH U
COBpEMEHHbBIE
METOI0JIOTHIECKHE
TOAXOIbI ISt
OTIpeIeIICHUS
MEPCIEKTUBHBIX
HaIlpaBJCHUI HAYYHBIX
WCCIIeIOBaHUN B chepe
MONYYCHUS, U3YUCHHS U
MPUMEHEHUS Pa3IMIHBIX
MPUPOTHBIX, U3MEHEHHBIX
HPUPOTHBIX
OHMOIOTHUECKUX
00BEKTOB,
HUCKYCCTBCHHBIX,
OpPraHU3MOB a TAKXKe
OMOMaKPOMOIIEKYII,
00paboTKy U
MOCJIEAYIOIUN aHAIU3
0O0JIBIIIOTO MacCHBa
WHPOPMALIUH TT0
OHMOJIOTMUECKUM
o0BeKTaM

3HaeT aKTyalbHbIC
MPOOJIEMBI,
OCHOBHBIC OTKPBITHS
B 00JIACTH U3y4YCHUS
JKUBBIX OPTaHU3MOB
1 OMOIOTHYECKUX
CHCTEM pa3IMYHbIX

TE€HETUYECKON MHKEHEPUH U CMEKHBIX
JVCLIUTUINH.

YMeTb: 1eMOHCTPUPOBATH 3HAHUE OCHOBHBIX
IPUHIUIIOB CO3/IaHUsI TEHETUYECKU
MOJIU(UIIMPOBAHHBIX 3YKAPUOTUIECKUX
OpPraHU3MOB.

Baaners: TeopeTHUECKUMU U

YPOBHEN

OpraHW3ANH 1 PaKTUYECKMMHU OCHOBAMH MOJIEKYJISIPHO-

criocoben OMOJIOTUYECKUX METOJIOB H MOIX0JIOB,

HUCIIOJIB30BaTh IMPUMCHSACMBIX B 'TCHHO-UHXXCHCPHBIX

TEOPETHYECKHUE paborax.

3HaHUA U YMCHUS B

Hay4HO-

HCCIIEA0BATEIBCKON

JACATCIIBHOCTHU

HJIK 11k 1.2 3HATh: COBPEMEHHBIE METOJI0JIOTHYECKUE

YMeeT UCIob30BaTh | MOAXOJbI ISl CO3aHUS U U3YUCHHUS

ynnamenranbHbIe TEHETUYECKU MOAN(PUIIUPOBAHHBIX

SHaHHMA 1 OpraHU3MOB.

COBPCMCHHDIC YMeTh: UCIIONIb30BaTh (DYHIaMEHTATbLHBIE

MCTOZOTIOTHICCKHE 3HaHUS U COBPEMEHHbBIE METO0JIOTUYECKHE

HOAXOMIbI JJIs o
MOJXO/IbI JJIsl IEPCIEKTUBHBIX HAIIPABICHUI

TMEPCIECKTUBHBIX o

HATABIEH UCCJIEJIOBAaHUM B 00JIACTH T'€HETUYECKH

Hay9HBIX MOTU(DUIIUPOBAHHBIX OPTraHU3MOB.

ycCeI0Batuil, Baaners: MeTogamMu M MOJX01aMHU 10

TIOCTPOEHHUS MIOCTPOEHUIO MOJENIEN U TPAKTHYECKOMY

UH()OPMAITHOHHBIX CO3/IaHUIO0 TEHETHYECKU MOIU(DUIIMPOBAHHBIX

MoJenen u OpraHHu3MOB.

MPaKTUYECKUX

pa3paboTok B cdepe

poheCCHOHATBHOMN

JACATCIIbHOCTHU

UK nx 13 3HATh: METOIOJIOTHUECKHE MOAXOIBI K

Braneer HaBbikamMu CO3JJaHUI0 TEHETUYECKU MOAN(DUIIUPOBAHHBIX

TBOPYECKOTO OpPraHu3MOB.

HPUMCHCHIA YMeTrb: TBOPYECKU IPUMEHSTH 3HAHUS O

MECTOAOJTOINYCCKHUX

ITOXOJIOB ISt
pa3paboTKH MojieNnei,
HOBBIX TEXHOJIOTHIA,
MaTepUasoB U
OHMOIOTUYECKUX
00BEKTOB C
eJICHANPABICHHO
M3MEHEHHBIMH
CBONCTBaMH,
METO/IOB BBIPAOOTKH
MPaKTHYECKUX
pEeKOMEHAIIUN TSt
pelieHus 3a1a4
poheCcCHOHATBHON
ESITENHHOCTH

IPUHIUIIAX CO3/1aHNS T€HETUYECKU
MOAU(DUIIMPOBAHHBIX OpraHU3Max Ha
IIPaKTHUKE.

Baanerb: HOBBIMU TEXHOJIOTUSIMH CO3/1aHUS
T€HHO-VH)KEHEPHBIX KOHCTPYKLIHUN U
TeHETUYECKU MOJIU(UIIMPOBAHHBIX
OpraHU3MOB.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0BbeM JUCHUILUIMHBI COCTABJIAET 2 3a4e€THBIX eIMHHUIBI, /2 Yaca.
W3 HUX peanu3yeTrcs ¢ UCIOIb30BAHUEM JICKTPOHHOTO OOYYCHHS U JUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHomorui 10 vacon
®opMa NPOMEKYTOYHOM ATTECTAIUM: 3a4ET.

4.1 Codep.ucanue 0ucuunﬂunbt, CMPYKmMYpupoeanHHoe no memam, ¢ yKasanuem U006 y486ﬂblx 3AHAMUN U OMEECOCHHO20 HA HUX KOJIUYECM A
aAKadeMuuecKux 4acoe

Ne Pa3nen nucuuniauHbl/TEMA = Buner yaeOHO paboThI, dopMa TeKyLiero
n/H 9| BKIIFOYAs CAMOCTOSITEIBHYIO PabOTy 00y4arolMXCsl | KOHTPOJIsI
= E , IPAKTUYIECKYIO MOJATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
g2 (B yacax) ®dopma
1> o
o g MPOMeKYTOYHOM
= 2, KonraktHas pabora mpermoaaBares ¢ =
= 2 aTrecraluu
=) o0y4armuMucs =
& = < (o cemecTpam)
=3 s & =
] = "«
o < = e =) g
5 Z ; S Jlexnus | Cemunap/ KoncyabTanus 58
g = z = IpakTuyeckoe, g g
P Q e ) JabdopaTopHoe S =
o R = = 3aHsaTHe/ O =

1 2 3 4 5 6 7 8 9 10

1 Pasnean 1. Beenenue. Mcropus
reHeTH4YecKor nmxkeHepuu. Oomme Komroxsiym

DHH. . 9 6 2 2 - 2 [TrcbMeHHBIH orpoc
MIPUHIIUIIBI K METOJIbI T€HETHYECKOMN KCP
WHXCHEPHUH.

2 Paszaea 2. Merononorus u I KOHHOKBZIYM
MHCTPYMEHTApUH T'eHEeTHYEeCKON 9 8 2 2 - 4 HCI’MGEIE;H orpoc
WHKCHEPUH.

3 | Pasxen 3. BekTOpHBIE CHCTEMbI HA OCHOBE 9 8 5 2 4 - Konnoxsuym
BI/IPYCOB. HNCBbMCHHBIN OIIPOC




KCP

Pasznea 4. OcoOEHHOCTH I'€HETUYECKOI
TpaHchopMaIHK SYKapHOTHYCCKUX
OpPraHU3MOB.

Komnoksuym
[TuceMeHHbIN Ompoc
KCP, JToknan

Pa3znea S. TpancreHHble pacTeHUS.

Konnoxsuym
[TucsMeHHbIH o1poc
KCP

Pa3zgen 6. TpaHcreHHbIC )KMBOTHBIE.

Konnoxsuym
[IuceMeHHbIN o1poc
KCP

Paspnen 7. ['eHOMHOE pejakTHpOBaHUE HA
ocHoBe CRISPR/Cas cucremsl.

Komnoksuym
[TucrMeHHbIN opoc
KCP, Jloknan

Pa3nea 8. Vcnonb3oBaHue TpaHCTEHHBIX
OpPraHu3MOB B OMOTEXHOJIOTHH, MEIULIIHE
U CEJIbCKOM XO35HCTBE.

Komnoksuym
[TucerMeHHbIN ompoc

KCP

Pa3nen 9. 3akonomareabcTBO B 00J1aCTH
TCeHHO-UH)XCHEPHOU JIeATSILHOCTH.
OTruyeckue mpoodIeMbl CO3TAHUS U
HCIIOJIL30BAHUS T€HETHUECKU
MOJIU(PUIIMPOBAHHBIX OPTAaHU3MOB.

Komnoksuym
[TucerMeHHbIN orpoc

KCP




4.2 Ilhan éneayoumopHoii camocmoameibHoll padomasl 00y4arOuuxca no OUCYUnIuHe

CamMocTosiTenpHas paboTa 00yJaroMIUXCsl

Y4eOHO-METOAUUIECKOE

Hazpanue pazgena, OrneHovHOE obecrieueHne
Cemectp . Cpoxu TpynoeMKoCTb o
TEMBI Bunx camocTosTenbHOM paboTHI CpEICTBO CaMOCTOATEIHHOU
BBITIOJTHEHUS (dac.)
paboThl
3 N3yuenue JIEKIIMOHHOTO Marepuaa c
Pa3znea 1. Beenenue. yq p KOILIOKBHYM
VicTopHsi reHeTHuecKoil | MCTIOIb30BaHHEeM KOHCIIEKTOB, AIIEKTPOHHBIX v o
CTHBIN
urxeHepuu. O6mme MaTepuayoB  (TIpe3eHTAalMW, KHUTH, CTaTbu) U 12 2
o -2 Hen. ompoc
NPUHITMIIBI 1 METObI PEKOMEHAYEMOU JINTEPATyphI, IIOATr0OTOBKA K A I p o Pagﬂen 5 a-Tr
TEHETUYECKON MPAKTHYECKOMY 3aHSATHIO, YCTHOMY M HHCbMEHHOMY MCbMCHHBIN
HWH)XEHEPUHU. oIpocy. ompoc
U3zyuenune JIEKUUOHHOTO MaTepuana c
3 ya = P Konnoksuym
Pasznen 2. Metomonorus | UCIIOJIB30BaHUEM KOHCIICKTOB, 3JIEKTPOHHBIX Y CTHBIR
1 HHCTPYMEHTApPHit MaTepuanoB (Tpe3eHTAalMW, KHUTHU, CTaTbu) U 3-4 me 4 OIDOC -« -
TEHETUYECKOU pEKOMEHAYeMOW  JUTEpaTyphl,  HOATOTOBKA K A P o
[TucrMeHHbIN
WHKCHEPUH. MPAKTHYECKOMY 3aHSATHIO, YCTHOMY M HHCbMEHHOMY
I
OTpocy. OIpOC
U3zyuenune JIEKIUOHHOTO MaTepuana c - K-
3 ya = P Konnoksuym «
HCIIOJIb30BaHUEM KOHCIICKTOB, 3JIEKTPOHHBIX .
Pa3zpnen 3. BekropHbie YcTHBIN
MaTepuanoB (TIpe3eHTAlMW, KHUTHU, CTaTbu) U
CHCTEMBI Ha OCHOBE N 5-6 Hen. 4 onpoc
PEKOMEHIyeMOW  JIMTEpPaTyphl,  IMOATOTOBKA K N
BUPYCOB. [TucrMeHHbIN
MPAKTHYECKOMY 3aHSATHIO, YCTHOMY M THCBMEHHOMY
I
OTpocy. OIpoc
3 Nzyuenue JIEKIIMOHHOTO MaTepuaa c Komnoksuym -«-
Pa3nen 4. 0006‘3H5100TI/I HCIIOJIb30BaAHUEM KOHCIIEKTOB, JJIEKTPOHHBIX VYcTHblIT
[ECHETHCCKO MartepuanoB  (NPE3eHTAlMM, KHWIH, CTaTbH) M 7.8 4 onpoc
TpaHchopmanu PEKOMEH/IyeMO#  NMTepaTypel,  IOATOTOBKA K -6 HCAL. [HCEMEHHBIA
JYKapHOTHYECKUX
MPAKTHUECKOMY 3aHSATHIO, YCTHOMY M THCHBMEHHOM
OPTAHH3MOE. p y > Y y y oIpoc
OTpocy. Jloka
n HH KIIMOHHOT MmaTtepu -« -
3 3y4YeHHE JIEKIIUOHHOTO aTepuana c KomiokBuyMm «
HCIIO0JIb30BaHUEM KOHCIIEKTOB, AIIEKTPOHHBIX Y CTHBI
Pasnen 5. Tpancrennsie | MaTepuasioB  (Mpe3eHTAIlMM, KHWTH, CTaThM) © 9-10 Hex 2 ompoc
pacTeHus. €KOMCHIYEeMOU  JINTePaTypPhI MOJITOTOBKAa K ’ .
p Y PaTyphbl, [IncrMeHHBIN
MPAKTHYECKOMY 3aHSATHIO, YCTHOMY M MHCBMEHHOMY
onpoc

OIIPOCY.




CamocTosiTenpHas padboTa 00yJaronuxcs

Y4eOHO-METOUIECKOE

Hazpanue pazgena, OrneHovHOE obecrieueHne
Cemectp . Cpoxu TpynoeMKoCTb o
TEMBI Bun camocTosrenpHO paboTHI CPEACTBO CaMOCTOSITEIILHOM
BBITIOJTHEHUS (uac.)
paboThI
3 Uzydenue JICKIIMOHHOTO MaTepuana c KomiokBuyM -«-
HCTIOJIE30BaHNEM KOHCIICKTOB, AIIEKTPOHHBIX Ve THBIH
Paznen 6. Tpancrenusie | MaTepHaiaoB  (TMPE3CHTAUWHM, KHUTH, CTaTbu) W 11-12 Hexn 2 onpoc
JKUBOTHBIE. PEKOMEHIyEeMOH  JHTepaTyphbl,  IMOATOTOBKA K .
[TucrmeHHbIN
MPAaKTUYCCKOMY 3aHSATHIO, YCTHOMY U MUCEMEHHOMY
OIIPOCY. Onpoc
3 Pasnen 7. Tenomuoe | VI3yuenue JIEKIIUOHHOTO MaTepuana c Konnoksuym -«-
penakThpoBaHue Ha | UCIOJIB30BaHHEM KOHCIICKTOB, IJEKTPOHHBIX VCTHBIH
ocHose CRISPR/Cas | MarepuamoB  (Ipe3cHTAIlMH, KHHWTH, CTaTbH) W ormpoc
CHCTEMBL. PCKOMEHIYEeMON  JMTepaTyphl,  IMOArOTOBKA K 13-14 nen. 4 IMucbMeHHBIH
MPAaKTUYECCKOMY 3aHATHIO, YCTHOMY U HMHCHMEHHOMY ompoc
OTIPOCy. Jlokna
3 Pasgen 8. W3yueHne NEKIIMOHHOT0 MaTepralia ¢ HCIOIb30BaHHEM KOLIOKBH -«-
Hcronb30BaHme KOHCITEKTOB, JIEKTPOHHBIX MaTepHaIOB (TIPE3CHTAIINH, v M
TPAHCTEHHBIX OPraHU3MOB|KHUTH, CTaTbH) M  PEKOMEHJYEMOH IIMTEpaTypel, 15-16 9 CTHBIM
B GMOTEXHONOrMH,  |IOATOTOBKA K NPAKTHYECKOMY 3aHATHIO, YCTHOMY H HCI. ompoc
MeIUIIMHE U CETbCKOM  |IIMCBMEHHOMY OIpPOCY. [TucpmenHbii
XO3SIHMCTBE. O1Ipoc
3 p M3ydeHune NeKIMOHHOr0 MaTepralia ¢ UCTIOIb30BaAHUEM -«-
asged 9. KOHCIIEKTOB, 3JIEKTPOHHBIX MaTepUaoB (IIpE3eHTAIHH,
3aKOHOIATENBCTBO B .
OONACTH LEHHO- KHUTH, CTaTbu) W PEKOMEHIYyeMOH IUTepaTypEl,
HIDKEHEPHOH MOJrOTOBKA K MPAKTHYECKOMY 3aHATHIO, YCTHOMY H KoJLI0KBHYM
JIeATENHEHOCTH. TMCEMCHHOMY OTPOCY. YcTHbIN
DrHyecKue NpoGIIeMbl 17-18 nen. 2 orpoc
CO3/IaHus U ITucrMenHblit
UCII0JIb30BAHUS ompoc
reHETHYECKU
MOAUDHIUPOBAHHBIX
OpraHU3MOB.

OO0t 00bEM CaMOCTOSTEIBHON pabOTHI MO TUCHHILIHHE (dac) — 26

N3 HUX 00BbeM caMOCTOSATENHHON PabOTHI C HCIIOIB30BAHUEM DJIEKTPOHHOTO O0YUEeHUS U
JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TeXHOJIOrHH (Jac) — 10




4.3. Cooepotcanue yueonozo mamepuana

Pa3znea 1. BBenenue. UcTopusi reHeTudeckoil mHkeHepuu. O0Me NPUHIMIBI U
MeTO/bl FeHeTHYeCKO HHKeHEePUH.

Tema 1.1. Mcropust reHeTuueckoil UHkeHepuu. 1Ipennocbulku MosBIEHUS TPAHCTEHHBIX
TEXHOJIOTHM.

Tema 1.2. O0uirie TPUHIUIIBI M METOIbI TEHETHUECKON MH)KEHEPHUH.

Tema 1.3. CoBpeMeHHas cTpaTerusi M TEPCHEKTUBBI TEHETHYECKOM HWHIKEHEPHH.
KomMmMepueckn ycnenible NpuMepbl TPAHCTE€HHBIX YKapHOTUYECKUX OPraHU3MOB.

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

Tema 2.1. JIHK — ocHOBHas 1ieneBasi MOJIEKYyJia B T€HHO-WHXCHEPHBIX HCCIICJIOBAHUSIX.
3akoHoMepHOCTH cTpoenus u cBoiictBa JJHK.

Tema 2.2. @epMeHTHI, UCTIOIb3yEeMblE B TEHETUYECKON MHIKEHEPHUH.

Tema 2.3. Meronsl koHcTpyrpoBanusi ruOpuaHbix JJHK in vitro. BekropHbie MoseKyiibl
JHK.

Tewma 2.4. Metonb! BBenenus ruopuanbix JJHK B kineTkw.

Tema 2.5. IILIP u cexBenupoBanue no CaHrepy kak 6aza reHeTUYeCKON HHKEHEPHUH.

Pa3nes 3. BekTopHble cucTeMbl HA OCHOBE BHPYCOB.

Tema 3.1. Bupyc SV40 kak MOJIEKyJISIPHBIIA BEKTOP.

Tema 3.2. AneHOBUPYCHI M T€HHAs TEPAIIUSI.

Tema 3.3. MosnekyisipHble BEKTOPBI Ha OCHOBE BUPYCOB TepIieca.

Tewma 3.4. TpaHcayKIus TEHOB C MOMOIIBIO PETPOBUPYCOB.

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

T'CHOB.

Pasznen 4. OcoGeHHOCTH TeHeTHYeCcKOH TpaHcopManuu JIYKAPHOTUYECKHX
OPraHu3MoB.

Tema 4.1. OcHOBHBIC OTIUYHSI PU T€HETUYECKOM MOAUDHUKAIIIH MPO- U SYKAPUOTHIECKHIX
OpPTaHU3MOB.

Tema 4.2. OcoOeHHOCTH TE€HETUYECKOM TpaHCHOpMAIIHK KIETOK PaCTEHUHN U )KUBOTHBIX.

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

Tema 4.4. TIpoGnemMbl «COBMECTUMOCTH» TE€HETHYECKOTO MaTepuaia. AJanTtamus
HYKJICOTHUJIHBIX MTOCJIEI0BATEILHOCTEH /ISl KOHKPETHOTO PEIUIIMEHTA TeHETUYECKOT0 MaTepHalia.

Pa3pnen S. Tpancrennbie pacreHus.

Tema 5.1. ToTUNaTEeHTHOCTh KaK Ba)XHOE MPEUMYILIECTBO JJsI SKCIEPUMEHTAIbHOM
OUOJIOTHH.

Tema 5.2. Bexropnas cuctema Gaktepwuii pona Agrobacterium.

Tewma 5.3. Ycnennsle mpuMepsl TPAHCTEHHBIX PACTEHU.

Tema 5.4. TpancreHHble pacTeHus: Kak OMOpeaKkTOPhI AJIs MOTYYEHUS IICHHBIX METa0O0JIUTOB.

Pa3zgen 6. TpancreHHble :KUBOTHBIE.
Tema 6.1. Tpancrensble >KUBOTHBIE B (DyH/IaMEHTAIbHBIX UCCIIEI0BAHUSIX
Tema 6.2. TpaHCreHHBIE KUBOTHBIE B CEJILCKOM XO35IMCTBE U MEULIMHE.



Tema 6.3. Ycneninbie IpuMepbl TPAHCTEHHBIX KUBOTHBIX.

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

Tema 7.1. Hctopust pa3BUTHUsS TEXHOJIOTMM T€HOMHOI'O PEJAKTUPOBAHUS HA OCHOBE
CRISPR/Cas cuctemsi.
Tema 7.2. Ipunnun padorer CRISPR/Cas cuctembl IS peaakTHPOBAaHUS TE€HOMOB

JyKapuoT.

Tema 7.3. OcHOBHBIC ITperMyIecTBa U orpannycHus npumenenuss CRISPR/Cas cucremsr

AJIs1 TEHOMHOI'O pEAAKTUPOBAHHUA SYKAPUOTUUCCKUX OPraHUu3MOB.

Pa3nen 8. Ucnosib30BaHHe TPAHCTEHHBIX OPraHU3MOB B OMOTEXHOJIOTHH, MeIUIINHE U
CeJILCKOM XO03MiicTBe.

Tema 8.1. TpancreHHble OpraHU3MBbl KaK OMOPEAKTOPHI.

Tema 8.2. Mcnonb3oBaHWEe TPAHCI'€HHBIX OPraHU3MOB [UISI YCKOPEHHUS KJIaCCUYECKOM

CCJICKIIMH, YIIYUIICHUS CBOMCTB M KaueCTBa CEIbCKOXO03SMCTBEHHOMN MMPpOAYKIHH.

Tewma 8.3 TpaHCreHHbBIE TEXHOJIOTUN B MEIUIIUHE.

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

Tema 9.1. 3akononatenscTBo PD B 00:1aCTH reHHO-MH)KEHEPHOU JAEATEIBHOCTH.

Tema 9.2. 3apy6e>1<Hoe 3aKOHOJaTCJILCTBO B obnactu reHHO-HH)KCHCpHOﬁ JCTAJIbHOCTH.

Tema 9.3 Dtuyeckue npobdIeMbl peIaKTUPOBAHUS T€HOMA.

Tema 9.4 OcobernHocTH 6€30MaCHOTO MCIIOIB30BAHUS TCHETHYECKH MOAU(MUIIMPOBAHHBIX

OpPraHnu3MoB. Pucku nis 9KOJIOTHYECKOI 00CTaHOBKHU. ITumenas 0€3011aCHOCTb.

4.3.1 Ilepeuensv cemunapckux, RPAKMUYECKUX 3aHAMUIL U 1A00PAMOPHBIX padom

Ne Ne pazgena u HaunmeHnoBanue TpynoeMKoCcTh OueHouynbie | Dopmupyembie
n/H TeMBbI CEeMHHAPOB, (uac.) cpencTBa KOMIETEHI[HH
NMPAKTHYECKUX H Bcero N3 nnx (MHAMKATOPDI)
JadopaTopHbIX padoT | yacoB NMpaKkTHye
cKast
MOAr0TOB
Ka
1 2 3 4 5 6 7
1
Paznen 2.
MeTo0I0THs u | [lonsTne 0 JlaboparopHast NK-1
MHCTPYMEHTApHit pecTpuKTasax. pabora HIK
[eHETHYECKOIl PeCTpI/IKIII/IOHHI)II/I [TucbMeHHBI K11
2 2 UK k12
HHKeHe anamm3. Co3ganue ompoc :
pHH. » HJK k13
BEKTOPHOM YcTHbli '
Tembr: NeNe 2.2 — | koHCTpyKuUM. ompoc
2.3.
2 Jlaboparopnas
Pazgen 2. 560“1; K-1
MeTtononorus u | TP u p . NIK k1.1
. ITucemeHHBIN
WHCTPYMEHTAPHUMN CEKBEHUPOBAaHNUE o 2 2 ompoc HIK k1.2
TEHETHYECKOM Comnrepy. . HJiK
Py VY cTHBIN K 1.3
HH)KCHEPHUH.
ormpoc
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Tema: NeNe 2.5,

Pasnen 2. | padora c JlaGopatopHas mK-1
Metononorus U | renermueckumu 6azaMu paboTa K
o . MK 1.1
HHCTPYMCHTapuH JAHHBIX. Awnanus ITucbMeHHBIN WK
i MK 1.2
TEHETUYECKOM LIeTTeBBIX onpoc MK
. MK 1.3
HWHXXCHCPUH. HYKJICOTHIHBIX YcTHBIH
Tema: NeNe 2.3 [IOCJIEIOBATENLHOCTEN. orpoc
Paznen 3. K-1
BekropHeie MK 71k 1.1
CHCTeMBbI Ha ocHOBe | AJICHOBHPYCHI 1 Komnoksuym WK i 12
BHPYCOB. TeHHas Tepanus ‘
HIK nk 1.3
Tema: NeNe 3.2.
Paznen 5. K-1
TpancreHnbIe Yernpri ATK 11
pacTeHusL. TpaHcreHHbIe JOKIaz HJIK ‘
1K 1.2
pacteHus. Kopotkoe WK
Tembr: NeNe 5.1 — P - 1K nk 1.3
5.4,
i;iiﬁ; —_— 6. KostokBuym MnK-1
IIncpMeHHBIN UK k1.1
JKUBOTHBIE. Tpancrenneie o 4
S ormpoc HIK 5k 1.2
Tembr: NeNe 6.1 — Yernerit HIIK 1k 13
6.3. orpoc
Pasnen 7. 'enomHoe
N JlabGoparopHas
PENAKTHPOBAHNC HA | Jysajiy skcrepuMeHTa §6OT£ NK-1
OCHOBC u TEHETHYECKUX HHE MEHHLL UK nx 1.1
CRISPR/Cas KOHCTDYKLHHA st R UK k1.2
CHCTEMBI. NPUMEHEHUS poc. HIK nx 13
CRISPR/Cas Yerueii
Temsr: NeNe 7.1 — CHCTCMBL.. oInpoc
7.3.
Paznen 8.
Hcnonb3oBanue
TPaHCTEHHBIX
OpraHM3MOB s | [locTaHoBka 3anaun u Ha60§§;:§ Hasl K-1
GUOTEXHOIOTUH, JU3auH TPaHCTCHHOTO HI/I(]? o MCHHBL HIK k11
Me IMITHHE i | opranusma C onpoc K ik 12
CETBCKOM 3a/laHHBIMH V eTHBIH MK k13
XO3SHCTRE CBOMCTBaMH.
. orpoc
Tembr: NeNe 8.1 —
8.3.
Paznen 9.
3aKOHOJATEILCTBO
B obmacti remmo- | CPaBHEHNE K-1
UHIKEHEPHON 3aKOHOJATC/IBCTB Kosnoksuym IR
o MK 1.1
JIEATEITBHOCTH pasHbIX CTpaH B VeIl TIK
. K 1.2
T — obmacTu TE€HHO- oTpoc WK
. MK 1.
MpOGITEMbI HHKEHEPHOU ’
S —— i | AeATEeNbHOCTH
HCIIOJIb30BAHUS
TeHETHYECKH
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MOIU(DHUIIMPOBAHHBI
X OPraHHU3MOB.

Tempr: NeNe 9.1 —
9.4.

4.3.2. Ilepeuenv mem (80npocos), GbLIHOCUMBIX HA CAMOCHMOAMEIbHOE U3YUeHUe
cmyoenmamu 6 pamkax camocmosamenvroil pavomot (CPC)

Ne Tema 3aganue Dopmupyemas 5010

n/n KOMIIEeTeHIUSA

1 ]o

. COOCHHOCTH
HIIK 11k 1.1
TPaHCKPHUIILIHOHHOTO U | O3HaKOMUTBCS c MaTepHaioM, HIK 10
TPAHCISIIIHOHHOTO MOATOTOBUTBECS K Ompocy; pabora Hax IK-1 I 1,3
amnmapaTtoB TPOKapuoOT U | pedepaTrom W/Wid JOKIAJOM. '
9YKapHOT.
2. MK 1k 1.1
. | O3HaKOMHTBCS c MaTepralioM,
MDepMeHTBl TEeHETHYECKOM MK k1.2
MOATOTOBUTECS K ONpOCY; paboTa Han IIK-1 K
HHXKEHEPHH. K 1k 1.3
pedepaToM u TOKIATOM.
O3HaKOMUTHCS c MaTepHuaIoM HAR 1.
3. Cexksenuposanue JTHK mo P ’ UK nk 12
MOATOTOBUTLCA K OMpOCY; paboTa Haj TIK-1
Conrepy. UK k13
pedepaToM H/WIH JOKIAI0M.

4 MK k1.1
Mertoasl O3HaKOMHTBCS c MaTepHaoM, HUIK i 12
KOHCTPYHPOBaHHS MOATOTOBUTECS K ONpOCY; paboTa Haj IIK-1 HIK i ]’3
rubpuaaex Mmonekyn JJTHK. | pedeparom n/nnu goxiaagom. ’

5 O3HaKOMUTHCS c MaTepHaIoM HAR 1.
Bupyc SV40 Kak p ' HJIK k1.2

. MOATOTOBUTLECA K OMpOCY; paboTa Haj TIK-1
MOJIEKYJISIPHBII BEKTOP. HIIK ik 1.3
pedepaToM H/WIH JOKIAI0M.

6 MK k1.1
I'eHHO-MH)XEHEPHBIE O3HAKOMUTHCSA c MaTepHUajioM, Hgl( K1
CHCTEMBbI Ha OCHOBE BUPYCa | TOArOTOBUTBCA K OMpocy; padota Hax IIK-1 IR o ].3
MAMUUIOMBI. pedepaToM H/UIH TOKIATIOM. '

7 HJIK 1k 1.1

O3HaKOMUTBCS c MaTEpUaJIOM,
. HIIK nk 12
AJIEHOBMDYCHBIE BEKTODBI. | HOJATOTOBUTLCS K ONPOCY; pabora Hal TIK-1 WK
IIK 1.3
pedepaToM H/WIH JOKIAI0M.
8 MK k1.1
O3HaKOMHTbCS c MaTepHaoM,
MK k1.2
Bupychl HACeKOMBIX. MOATOTOBUTBCSL K ONpOCY; paboTa Hax IIK-1 PTK i 13
pedepaToM W/HITH JOKIIAI0M. ’

9 HJIK 1k 1.1
I'eHHO-HH)XEHEPHbIE O3HaKOMHTHCS c MaTepHaoM, T 10
IIPOTUBOBUPYCHBIE MOJTOTOBUTHCA K Ompocy; pabora Haj T1K-1 K e 1‘3
BaKIIHHBL pedeparoM H/UIH TOKIATIOM. ’

10 MK k1.1

O3HaKOMHTbCS c MaTepHaoM,
HJIK k12
['enHas Tepamnmsi. MOATOTOBUTBCSL K ONpOCY; paboTa Hax IK-1 TR 11
pedepaToM U JOKIAI0M. )
11 WK 1k 1.1
O3HaKOMHUTHCS c MaTEpUaJIOM,
HJIK ik 1.2
TpaHcreHHbIe pacTeHUs. MOJITOTOBUTBCSL K OMpocy; pabora Hax TIK-1 JUTK i 13
pedepaToM u/unm JOKIaI0M. '

12 O3HaKOMHUTECS c MAaTePHAIIOM, UK nx 1.1

TpaHcreHHble )KMBOTHBIE. | HOATOTOBHUTBCS K ONpOCY; pabora Hal IIK-1 HJIK ik 1.2
pedeparom u/mim TOKIaa0M. UK nx 1.3
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13 OTndeckue IPOOIeMBI UK ik 1.1
O3HaKOMHUTECS [¢ MaTepHuaoM,
UCIIOJIb30BAHUE HIIK ik 1.2
MOJIrOTOBUTBCSL K OMpocy; pabora Hax IIK-1
TPAHCTEHHBIX KMBOTHBIX H UK k13
o pedeparom u/nmnm TOKIag0M.
pacTeHui.
14 | 3ak0om0maTenbCTBO B HIIK 5k 1.1
O3HaKOMHUTECS [¢ MaTepralioM,
obnactu T€HHO- MK k1.2
. MOATOTOBUTHCS K OmIpocy; paboTa Hax IIK-1
HHKCHEPHON YK ik 1.3
pedepaToM H/HITH JOKIAI0M.
JIEATEIHHOCTH.

4.4. MemoouuecKkue yKazanusa no opeanu3ayuu camoCmoameabHoul padonmsvt cmy0eHmoes

CamocrosTenbHas padoTa CTYJACHTOB SIBJISETCS COCTAaBHOM YacThIO y4eOHOTO mpolecca u
npecieayeT caelyrolue Heu:

* COBEpUICHCTBOBAaHME HABBIKOB CaM00Opa30BaTeNbHON pabOThl KaK OCHOBHOTO IYTH
HIOBBIILIEHUS YPOBHs 00pa30BaHuUs;

* yruyOJieHuE U pacliupeHUe 3HaHUM 110 PEAMETY.

JUis opraHu3aliy CaMOCTOSITENIbHOM paboThl MO JucHMILIMHE «[ €HHO-UHKEHEpPHBIE
CHCTEMBI HYKapHOT» UCIOJIb3YIOTCS CleaAyroIue GopMbl CAMOCTOSTEIbHON y4eOHON pabOThI:

* U3y4YEHHUE MaTepuaa, U3J0KEHHOIO B JIEKLUAX;

* U3y4YEHHUE U aHAJIU3 PEKOMEHIOBAaHHOM JIUTEPaTYphl;

* CaMOCTOSITEJIbHBIM IOUCK, M3Y4YEHHE W aAHAJIM3 JINTEpPAaTypbl IO IUCUUIUIMHE, HE
YKa3aHHBIN B CIIMCKE PEKOMEHI0OBAaHHOM JINTEPATyPHI;

* CaMOCTOSITEJIbHOE H3Y4YE€HHE YUeOHOro MaTepualla, HpPeJyCMOTPEHHOro paboueit
IIPOrpPaMMOii, HO HE U3JI0KEHHOTO B JIEKLIUSX;

.

[lonroroBka K MNpPaKTUYECKOMY 3aHSTUIO COCTOMT B TEOPETUYECKOM IOJArOTOBKE U
BBINOJIHEHUH MTPAKTUYECKUX 3a/1aHuil (pelleHne 3a/1a4, OTBEThl Ha BOIIPOCH! U T.J1.):

* IOJrOTOBKa K ONPOCY;

* IOJArOTOBKA K KOJUIOKBUYMY;

* TOATOTOBKA pedepaTos;

* TOJArOTOBKA YCTHBIX JJOKJIAJIOB;

* TOJrOTOBKAa K TECTUPOBAHUIO (MPU HAJIMYHH).

Pexomenoayuu no noocomoexe peghepama

o Pegpepam — dopma NMUCBMEHHOM PabOTHI, KOTOPYIO PEKOMEHAYETCS MPUMEHSTh
IpU OCBOEHUM BapUATUBHBIX (MPO(UIBHBIX) JAUCHUIUIMH MPOPECCHOHATBHOIO IHKIIA.
[IpencraBisier coOOW KpaTKoe M3JIOKEHHE COJEpXkKaHUsS HAay4HBIX TPYJOB, JIUTEPATyphl IO
ONPEACICHHON TEME.

J 3amaya MOATrOTOBKHU pedepaTa — 3aKpeNUTh 3HAHMSI, MMOJYUYEHHbIE MPU U3YYEHUU
TEOPETUYECKOr0 Kypca, U MOJIYYUTh HAaBBIKM CaMOCTOSITEIbHOTO HM3YyYEHUS MEXyHAapOJIHBIX
UCTOYHHUKOB COBPEMEHHOH JMTEpaTyphl Ha aHIIMHCKOM si3bike. PedepaT mpencrasiser coboit
KpaTKU{ aHAJTUTUYECKUI 0030p MUHUMYM OJTHOTO UCCIIEIOBaHMs B 001aCTH AKCIIEPUMEHTaTbHON
OMoNOTMM  KJIETKM C TPUMEHEHHEM MOJIEKYJIIPHO-OMOJIOTHYECKMX METOJIOB  aHalIM3a.
UccnenoBanue, BeIOpaHHOE 711 0030pa, TOJDKHO OBITH OMyOJWKOBAHO HA aHTIIMHCKOM SI3bIKE B
peLIeH3UPYEMBIX MEXIYHAPOJHBIX M3JaHMAX He paHee, yeM 3a mociennue 10 jer. CryaeHT
CaMOCTOSITENIbHO BBIOMpaeT TemMy pedepara W MPOU3BOJMUT MOUCK CTaThbH, MO KOTOPOH OyneT
JienaTh aHATMTHYECKUH 0030p, C UCTIOIb30BAHUEM JIOCTYIHBIX 0a3 JaHHBIX HAYYHOH JTUTEpaTyphl
U ToucKOBbIX cucteM. CTaThsi M Tema pedepara AOKHA OBITH 0/00peHa MperojaaBaTeiemM
mucuuiuiveel. [lpu monrotoBke pedepara CTyIEHT JONMOJHUTEIBHO MOXKET HCIOIb30BaTh
yueOHYyI0, CHENUAIbHYI0O U CIPAaBOYHYIO JIMTEPATypy, HaydHble CTaTbU B POCCHUMCKUX H
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MEXIYHApOAHBIX M3aHusAX. Pedepar npeacraBiserca CTyJEHTOM Ha AJIEKTPOHHOM HOCUTENE U
JIOJDKEH COZIECPIKaTh CIENYIOIIUE pa3zelibl: TUTYJIbHBIN JIUCT, COJIEpKAaHUE, BBEIEHUE, OCHOBHAS
4acTb, 3aKJII0YCHHE, CIIMCOK UCIIOJIb30BAHHOM IUTEepaTypbl. B 0CHOBHOM yacTu mpuBOAUTCS 0030p
UCTIOJIb30BaHHBIX B OIYOJMKOBAHHOM HCCJIEIOBAHUN METOJIOB U pe3ynbTatoB. O0BeM pedepara
JIOJDKEH cocTaBisTh 10 - 15 crpanui, HO He 6oiiee 20 cTpaHUI] MAIIMHOIIMCHOTO TeKCTa popMara
A4, mpudtom Times New Roman kernmem 14 uepe3 1.5 mntepBana. Odopmienue pedepara
MPOU3BOJUTCS  COTJIACHO PEKOMEHJalUsAM Yy4eOHO-METOAMYECKONH KOMHUCCHUU  OHOJIOro-
noyBeHHOTO akynpreta PI'BOY BO «MI'Y» 111 KypCOBBIX U BBITYCKHBIX KBATH(PHUKAIIMOHHBIX
pabotr. Taxxe nmomyckaercs odopmieHue pedepara B coorBerctBuu ¢ ['OCT 7.32—2017,
YCTAaHABJIMBAIOUINM 00IIue TpeOOBaHUS K CTPYKType M HpaBuiaM O(GOPMIICHUS OTYETOB O
HAyYHO-UCCIIEIOBATENIbCKUX paboTax.
[ ]
Pexomenoayuu no noocomoexe ycmnozo 0oxknaoa

J 3ammra pedepata IPOU3BOAUTCS B (GopMe A0KiIana (YCTHOIO BBICTYIUICHUS)
CTYZICHTa Ha MPAKTHYECKOM 3aHATUH Tepel ayJuTOpHuei, BKIIOYAIoNield B ceds CTyJEHTOB U
npenojiaBaTess JUCUUIUIMHBL JoKiIaa AOIKEH CONMpPOBOXKAATHCSA HATJIAHBIM IPEICTAaBICHUEM
KpaTKoro cojepxkaHusi pedepata B BUJIE NPE3CHTAIMU, BBIIIOJHEHHOW C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX IporpamMMm. PexkomeHayeTcss Ais HOATOTOBKU IPE3EHTAllMM HCIOJIb30BATh
nporpammy Microsoft PowerPoint. 3amadeii moxiaga B BHIE YCTHOTO BBICTYIUICHUS SIBIISETCS
IOJY4YEeHUs] TEPBUYHBIX HABBIKOB HAy4YHO-HMCCIEIOBATEIbCKOW pabOThl, YMEHHUH KpaTKo H
HarjsiAHoO OpCACTaBIATh PE3YJIbTAThl HCCIICAOBaHMA, (bOpMI/IpOBaHI/Ie HaBBIKOB U yMeHI/Iﬁ BEACHUA
HayyHOW auckyccud. OLEHKa IOKIaJa OCYLIECTBISAETCS B COOTBETCTBHE CO CIEAYIOIIUMU
KPUTEPUSIMU: YETKOCTh M3JI0KEHMSI OCHOBHBIX 3JIEMEHTOB pedepara; MOHMMaHUE HU3ydaeMoOu
npoOJaeMbl U METOAOJIOTUH HAY4YHOT'O HCCIIEOBAHUS; YMEHHME BBIABIATH CUJIbHBIE CTOPOHBI U
HEOOCTAaTKHU U3JIOKCHHBIX B CTAThEC TCOpI/Iﬁ U HUCIIOJB30BaHHBIX METOAOJIOIMYCCKUX ITOAXOJ0B,
BJIaJIeHHE IPOoEeCCHOHATBHON TEPMUHOJIOTHEH; YMEHUE OTBEYaTh Ha BONPOCH] Ay TUTOPHH.

Kpumepuu oyenxu peghepama

N3noxeHHOe MOHMMaHUE pedepaTa KakK ILEJIOCTHOIO aBTOPCKOIO TEKCTa OMpeAaesser
KPUTEPHH €ro OLEHKU: HOBMU3HA TEKCTA; CTETIEHb PACKPBITHS CYITHOCTH BOIPOCA; COOIIOICHUS
TpeGoBaHU# K 0()OPMIICHHIO.

Hosusna mexcma: a) ymeHne paboTaTh C MCCIEIOBAHUSIMHU, KPUTHIECKOH JIMTEPATypOil,
CHCTEMaTU3UPOBATh U CTPYKTYpUPOBATh MaTepual; 0) CaMOCTOATEIbHOCTh OLIEHOK U CY>KACHUH;
B) CTUJIEBOE €JUHCTBO TEKCTA.

Cmenenv packpvimus cywHoOcmu 6onpoca. a) COOTBETCTBHE IIaHa TeMe pedeparta; 0)
COOTBETCTBHUE COJIEPKAHMS TeME U IUIaHy pedepara; B) MOJTHOTA U IITyOMHA 3HAHUM IO TEME; T)
000CHOBaHHOCTb CHOCOOOB M METOAOB PabOThl C MaTepUaoM; €) yMeHue o0o0uiaTh, 1enarh
BBIBOJIbI, COTIOCTABIIATH PA3JIMUHbIE TOYKH 3PEHHS 10 OJHOMY BOTIPOCY (Tpodiieme).

Cobniodenue mpebosanuii K oghopmienuio. a) HACKOJIBKO BEpHO O(GOPMIIEHBI CCHIJIKM Ha
UCTIONIB3YEMYIO0 JIUTEpaTypy, CHHUCOK JIMTEpaTyphl; O) OIEHKa T'PaMOTHOCTH U KYJIBTYpPHI
U3J10XKeHus (B T.4. opporpaduyeckoit, MyHKTyallMOHHOM, CTUJIMCTUYECKON KYJIbTYpHbI), BIIaIeHUE
TEPMHUHOJIOTHEN; B) coOmoienrne TpeboBanmii K 00EMyY pedepara.

* Onenka «omauunoy». Tema TONHOCTBIO PACKpbITAa, MPOAHATU3UPOBAHO COBPEMEHHOE
COCTOSTHUE BOIIPOCA, MaTepual H3JI0KEH JOTHMYHO, TMOCIeAoBaTelabHO, pedepar odopMieH B
COOTBETCTBUH C TEXHHUECCKUMHU TPEOOBAHUSIMH, MPEABABIIEMBIMU K TAKOTO poja padoTam.

* OueHka «xopowioy. Tema packpbiTa, IPUBEIECHO JOCTATOYHOE KOJIMYECTBO MaTepraa, HO
Ipu 3TOM MaTepual B HEIOCTATOYHON CTENEHW MPOAHAIM3UPOBAH aBTOPOM, OQopMIIeHHUE
pedepara COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

* Onenka «yoognemeopumenvHo». TeMa packpblTa IIOBEpXHOCTHO, MarepHal He
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MPOaHAIU3UPOBaH, B 0QOPMIICHUN UMEIOTCSI TEXHUUECKHUE HEeAOCTaTKH.
* OueHka «HeyoosnemeopumenbHo» - TeMa HE PACKPBITA, CKYyJHBIH 00BEM NMPUBEIECHHBIX
MaTepuasoB.

Kpumepuu oyenxu ycmuozo ookniaoa

OneHKa yCTHOTO JOKJIa/1a OCYILECTBIISIETCS. B COOTBETCTBUE CO CIAEAYIOIIMMU KPUTEPUSIMU:
YEeTKOCTh HM3JI0)KEHUSI OCHOBHBIX JJIEMEHTOB pedepaTa; NOHMMAHHE H3y4aeMoi NpoOjeMbl U
METO/0JOTUHA HAYyYHOI'O HCCIIEIOBAHMS; YMEHUE BBISABIATH CUJIbHBIE CTOPOHBI M HEIOCTATKU
U3JIO)KEHHBIX B CTaTh€ TEOPUH M HCIIOJIb30BAHHBIX METOAOJOTMYECKUX MOJIXOOB; BIaJCHUE
npodeccuoHaNbHOM TEPMUHOJIOTHEH; YMEHUE OTBEYaTh Ha BOIPOCH! Ay TUTOPHUH.

* OueHka «omauyHo». B NOKIane MONHOCTBIO PACKpPhITA TEMa, IPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHHE BOIPOCA; CTYJCHT CBOOOJHO BIIAJECT MAaTEpUAlOM, HM3JIaraeT ero
JIOTUYHO, MOCJIEI0BATEIbHO, IJAKOHMYHO, XOPOILIHM Hay4YHBIM sI3bIKOM. J{OKIIa/l COMPOBOXKIACTCS
Ipe3eHTalMel, KOTopas COCTaBJeHA C COOJIIOJCHHEM OO0IuX TpeOOBaHUN O(OopMIICHHS,
COJICP)KUT CCBUIKM Ha MpPUBEICHHBIC (OTO, PUCYHKH, CXeMbl U T.A. [Ipu 0OCYXICHUU CTYACHT
JEMOHCTPUPYET MOHMMAHUE M3Yy4aeMOW MpoOJIEMbl U METOAOJOTUM HAYYHOTO HMCCIICIOBaHMUS,
BIaJicHAE TPO(PECCHOHATBHON TEPMHHOJIOIUEH W yYMEHHE TPAaMOTHO OTBEYaTh Ha BOIPOCHI
ayJIUTOPHU.

* Omnenka «xopomoy. Tema packpbITa, IPUBEACHO JOCTATOYHOE KOJMYECTBO MaTepuaia,
HO MPH 3TOM MaTepuan B HEIOCTATOYHON CTENCHU IPOAHAIM3UPOBAH aBTOPOM. Kmerorcs
HEJ04eThl B 0)OPMIICHHHU MPE3CHTALUNH WM [IPE3CHTALUS HE B MMOJHOW CTEIICHH COOTBETCTBYET
06HII/IM TpC6OBaHI/I$IM. OTBeTHI CTyACHTAa Ha BOIIPOCHI HEC ABJIAIOTCA HCYCPIBIBAIOIIMMH U
apryMEHTUPOBaHHBIMHU.

* OIeHKa «yJOBJICTBOPUTEILHO». TeMa pacKpbiTa HE IIOJHOCTBIO, MaTepuail He
IPOAHAIN3UPOBAH, CTYACHT IOKA3bIBaCT MOBEPXHOCTHbIC 3HaHMs. [Ipe3eHTamus 4aCTUYHO
COOTBETCTBYET YCTAHOBJICHHBIM TpeOoBaHusM. [lpu 0OCYXICHMM IOKIana CTYICHT JaeT
HETIPABIIbHBIC HJIM HCUYCPIIBIBAIOIIHE OTBETHI.

* OneHka «HEyJOBJIETBOPUTEIbHO». Tema He pacKkpbiTa, NMPUBEACH CKYIHBIH 00BEM
Marepuaa; Mpe3eHTalns OTCYTCTBYET MM HE COOTBETCTBYeT TpeboBaHusAM. [Ipu oOCyxaeHnn
JIOKJIa1a CTY/ICHT HE JJaeT OTBEThI MJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

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

V. VYUEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCUMUIINHBI

a) mepeveHb JIUTEPaTyphbl

1. llenkynos, Cepreit Hukonaesuu. ['enetndeckas unxenepus [Tekct] : yueb. mocobue
JUIS CTYA. By30B,00y4. 1o Hamp. "buonorusa" u cneu. "buorexnonorus”, "buoxumus",
"T'eneruka", "Mukpoduonorus" / C.H. lllenkyHoB. - 2-¢ u3., ucnp. u jomn. - HoBocuOupcek :
Cub. yHuB. u3a-so, 2004. - 496 c. : uin, [4] 1. us.ui ; 30 cM. - Ilpeam. ykas.: c. 491-496. - ISBN
5-94087-098-8 (12 ax3)+

2. HlenkynoB, Cepreit Hukonaesuu. I'enetnueckas nnxenepus [Tekcr] : yuebHoe
nocoOue /it By30B 1o Hamp. "buonorus" u cren. "buorexnonorus", "buoxumus", "T'enernka",
"Muxpo6uonorus" : B 2 4./ C. H. lllenkynos. - HoBocubupck : HI'Y, 1994 - . - 21 cm. Y. 1. -
1994. - 303 c. : mi. - bubmworp.: c. 290-301. - ISBN 5-7615-0210-0 (53k3.)+

3.1lenkynoB, Cepreii Hukonaeuu. ['enetndeckast nurxeHepus [ Tekct] : yued. mocodue
JUISL CTYJIEHTOB BBICHI. y4eO. 3aBeZIeHH, 00ydaroImuxcs no HanpasieHuto "buonorus" u cnen.
"buotexnonorus", "buoxumus", "I'eneruka”, "Mukpobuonorus". : B 2 4. / C. H. lllenkyHOB. -
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HoBocubupck : U3n-Bo HoBocu6. ya-1a. - 21 cm. Y. 2. - 1997. - 400 c. : un., Tad:a. - bubmuorp.:
c. 379-389 (186 nass.). - ISBN 5761503484 (83k3.) +

4. MonekynsipHO-TeHETHUYECKHEe U OMOXMMHYECKHE METOJAbl B COBPEMEHHOW OHOJIOTrHMU
pactenuii [ DnexkTponHsbIii pecypc]. — OBK. — M. : bunom. Jlaboparopus 3nanmii, 2012. - Pexum
noctyna ObC "U3marensctBo "Jlanp". Heorpanuy. noctym. — ISBN 978-5-9963-09

3. Yuncon K. [IpuHIuUmne! 1 MeTo1b OMOXUMUHU U MOJICKYJISIPHOM OHOIOTHUHN [ DIEKTPOHHBIH
pecypce] / K. Yuncon, [Ix Yonkep. — M. : bunom. Jlaboparopus 3nanuii, 2013. - 848 c. Pexum
nocryna: ObC "UznatenbcrBo "Jlanp". — Heorpanud. goctym. - ISBN 978-5-9963-2126-1

6) 0a3bl JaHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'[paBO‘lHBIe H ITOUCKOBBIC CUCTEMBbI

1. https://www.ncbi.nlm.nih.gov — Be6-caiiT HanroHaapHOTro eHTpa OMOTEXHOJIOTHUCCKOM
undopmarmu CLIA (NCBI), kotopslit mpenocTaBiisieT OeCIUIaTHBIN TOCTYI K Pa3IHyHbIM 0a3zam
JIAHHBIX, BKJIOYas 0a3bl JaHHBIX, COAEPIKAIME PAa3IMYHbIC THITBI TCHETHYECKUX TaHHBIX, 0a3bl
JAHHBIX AHHOTAIMK MyONUKAIMii OMOMEIMIMHCKOW M OO0IIEeOMOIIOTHYEeCKO HANpaBICHHOCTH;
COZEPIKUT MOIYJISIPHBIC MTPUI0KEHHUS U HHCTPYMEHTHI OMOMH(POPMAIIHIOHHOTO aHAJIH3a.

2. https://www.ncbi.nlm.nih.gov/genbank/  — apxuBHas reHeruueckas 0a3a JaHHBIX
GenBank HanumonansHoro mentpa 6uorexuonoruueckoii uapopmaruu CIHA (NCBI), koropast
CONCPKHUT  OOIMICAOCTYIHYIO  AHHOTHPOBAHHYIO  KOJUIEKIIMIO  BCEX  HYKJICOTHIHBIX
HIOCJICIOBATEIBHOCTEH 3aKOIUPOBAHHBIX B HUX MTOCIIEA0BATEIbHOCTEH OEIKOB.

3. http://www.ebi.ac.uk — Bed-caiiT EBpormeiickoro nacruryra 6uonnpopmaruku (EMBL-
EBI), kotopslii mpemoctapisier OeCIUIATHBIA MOCTYN K MOMYJSPHBIM MPHIOKEHHAM JUIS
0MOMH(OPMALIMOHHOTO aHaIM3a HYKJIEOTHIHBIX U OEJKOBBIX IIOCIEI0BATEIBHOCTEH, MOUCKA
JAHHBIX C MOIIHBIMH BO3MOXKHOCTSIMH TIEPEKPECTHBIX CCBHUIOK.

4. https://www.ebi.ac.uk/ena - Espomeiickuii apxuB nykieotunoB (ENA), apxuBHas
reHeTuyeckas 0asa gaHHbix EBporeiickoro uncrutyra ouonndopmaruku (EMBL-EBI), kotopas
COJCPKHUT HMCUYEPIBIBAIONIYI0 HH(GOPMAIMIO O IOCIEA0BATEILHOCTH HYKJICOTHIOB B MHpE,
BKJIIOYas JIaHHbIE O HEoOpaOOTaHHBIX MOCIIEAOBATENBHOCTAX, MH(OpManuioo o cOOpkax u
(GyHKIMOHATHHBIC AHHOTAIUH.

5. http://ensemblgenomes.org — Ensembl, coBmectHblit HayuHblii poekT EBpomeiickoro
uHcTUTYyTa  OnomHdopmarukn u  MHcrutyra  CeHrepa,  KOTOpPBIM  IperOCTaBIIsET
WHTErPUPOBAHHBIA JOCTYyNl K 0a3aM JaHHBIX, KacalOIIUXCS CTPOCHUS TCHOMOB pPa3IMYHBIX
OpPTaHU3MOB.

6. http://www.ddbj.nig.ac.jp/ — Snonckas 6a3a manusix JJHK DDBJ, kotopast comeput
UHPOPMALIAIO O HYKJICOTHIHBIX ITTOCIEAOBATEIFHOCTIX, OTHOCSAIIMXCS K Pa3UYHBIM Te€HaM WU
OpraHH3MaM.

7. https://www.ncbi.nlm.nih.gov/pubmed/ — anrnosi3piuHas TekcToBas 0a3a JAaHHBIX
PubMed, conepkamias 1MTaThl, aHHOTAIMM W CCHUIKA HA IOJHBIC TEKCThI MyOIHKAIMI
OMOMEIUIIMHCKOW W 0OIIeOMOJIOTMYEeCKO  HampaBieHHOCTH  HarumoHalbHOTO — IEHTpa
o6uotexHonornyeckoit nHpopmanuu CIIA (NCBI).

8. https://www.sciencedirect.com — 0a3a JaHHBIX AHTJIOS3BIYHOW HAYYHOW MEPUOIMKU
ScienceDirect uznarensctBa Elsevier, npenocrasiser 6ecrmiaTHbIi OCTYN K aHHOTAIMSAM BCEX
nyOnukanuil, coaepxamuxcs B 06ase, u kK 6osee 1,2 MIIH. TOJHBIX TEKCTOB CTaTEH.

9. http://elibrary.ru/defaultx.asp - nHayuynas osnexTpoHHas OWOIMOTEKa, KpPYIMHEHIIHIA
poccuiickuii MH()OPMAIMOHHBIA TOpTall B O0JaCTH HAyKH, TEXHOJOTHUU, MEIUIUHBI U
o0Opa3oBaHus, coAepKaluii pedepaThl U IMOJIHBIE TEKCTHl Oojiee 29 MIIH HayyHBIX CTareil u
myOTuKaIuii.

10. https://cyberleninka.ru  —  poccuiickas  HayyHass  AJIGKTpOHHAs  OMOJIHOTEKA
«KubepJlenunkay.
11. https://www.researchgate.net — OecrutatHas coruanbHas ceTh ResearchGate st

COTPyAHHUYIECTBA y‘IéHI)IX BCCX HAYYHBIX AUCHUIIIINH, BKIHOYACT TAKHE CCTCBBLIC IMPUIIOXKCHUA,

16



KaK CEMAaHTUYECKUA TTOMCK, COBMECTHOE WCIIOJb30BaHue (ailioB, OOMEH IyOJIHMKAIlUSIMH,
TeMaTudeckue (OPyMbl, METOIOJIOTHUYCCKIE TUCKYCCHH U TaK Jlajiee.

12. http://molbiol.ru - HeliTpambHass PYCCKOS3BIYHAS TEPPUTOPHUS JUISL  TEX, KTO
npo¢eCCHOHATIBHO CBSI3aH ¢ OMOJIOTHEH MM MOJIEKYJISIPHOM OMOIOTHeH.

13. http://e.lanbook.com/ — OBC «M3aarenbcTBo JlaHby.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

6.1 YueGHo-1200paTopHOE 000py/I0BaAHHE

MarepuanbHO-TEXHHUUECKOE 00ecneueHne AUCHUILUINHBL «] eHHO-MH)KEHEPHBIE CUCTEMBI
9YKapHOT» 0a3UPYyeTCs Ha CIEAYIOUINX Pecypcax.

e Ayauropusi i MPOBEACHUS 3aHATHH JICKIIMOHHOTO THIA. AyauTopus o0opynoBaHa:
cneyuanuzuposannoll (yaeOHoi) mebenvio Ha 12 TOCaA0IHBIX MECT; 000PYI0BaHA MEXHUYECKUMU
cpedcmeamu obyuenus: Ilpoexkrop Epson EB-X03, Dkpan ScreenMedia, [locka aynutopHas
MmenoBasi, MaruutHas, Jlabopatopust opran xumum - llkad BerTsDKHON AD-221"- 2 mT.,
Xumunueckuit mkad (cremwtax) -1 mr., JlaBopaTopHbIil CTON C BBIKATHBIMU TyMOamMu — 5 IIT.,
XonmomunbHUK «MuHCK» - 2mT., Ammapar Iis BEpTUKaIbHOTO 3jekrpodopesa — 1 mr.,
Bakyymusiii ucnapurens PBO-64 — 1 wir., Bonemerp BY-15 — 1 wrt., Jlesunrerparop Y-20 — 1
mt., Vi3Mepurenb MOHHBIX CONPOTUBJICHUN (MMmmenaHca) - 1 mT., VICTOUHUK OUTaHUS Ui
anektpodopesa "Iapd" — 1 mT., Ocummorpad yHuBepcalibHbId aBYyXiydeBoil C-55 — 1 miT.,
Tepmoctar TC-80 — 1 mrt., Hentpudyra MIIB-310 — 1 mit., Becsl ananutnueckue HR-200 — 1
mT., Becwl tabopatopusie OHAUS — 2 mit., peppakromerp UPD 45452M — 1 wit., pedpakTomeTp
YPIT — 1 wr., porosnekrpokanopumerp KF 77 — 1mr., uentpudyra nadoparopnas OIIK-8 — 1
IT., HeHTpudyra nadop-s, MeaunuH-s1, HactonbHast LIJIH 16 ¢ MuKpompoiec-HON CHUCTEMOM
ynpasi — 1 wr., cnekrpodoromerp CD-2000, pepmentep Minifors Speco 6akrepuanbublii — 1mT.,
tepmoctar WB4MS BonHsI /¢ epememuBanueM/ - 1 mr., tepmocrar TC-1/80 CITY — 1 mr.,
CIIy’KalllUMU JJIs1 IpeZCTaBiIeHuss yueOHol uHdopMay GOJIbIION ayIUTOPUU MO AUCLUILIMHE
«['eHHO-MH)XKEHEPHBIE CUCTEMBI IYKaAPUOT. VUeOHO-HANAOHbIMU nocoousmu,
o0ecrneynBaOIMMI  TeMaTHUECKUEe MUTIOCTpallMd Mo  JucuuIuiiHe «[ eHHO-HHXKEeHEepHbIe
CHCTEMBI DYKapHOT». TMPE3eHTAIlUH B KOJIMYECTBE 5 MIT.

e Ayauropusi A MPOBENSHUS 3aHATHN MPAKTHYECKOTO THMA. AyauTopus o0opyroBaHa:
cneyuanuzuposanHoti (yaeOHom) mebenvio Ha 12 MOCa09YHBIX MECT; 000PYI0BaHA MEXHUYeCKUMU
cpeocmeamu odyuenus: Ilpoekrop Epson EB-XO03, DOkpan ScreenMedia, Jlocka ayautopHas
MmenoBasi, MarautHas, Jlabopatopuss opran xummm - llkad BerTsDKHON AD-221"- 2 miT.,
Xumnueckuit mkad (cremnax) -1 mr., JlaGopaTopHBIi CTON ¢ BHIKATHBIMH TyMOaMu — 5 miT.,
XonogunbHUK «MuHCK» - 2mT., Anmapar A BEpTUKAIbHOrO 3iekTpodopesa — 1 mrT.,
Bakyymnsriii ucnaputens PBO-64 — 1 mr., Bonmsmerp BY-15 — 1 mt., lesunrerparop Y-20 — 1
mt., Vi3Mepurenb MOHHBIX CONPOTUBJICHUH (MMmmenaHca) - 1 mT., VICTOUHUK OUTaHUS IS
anektpodopesa "Iapd" — 1 mT., Ocummorpad yHuBepcanbHbId aByXiydyeBoit C-55 — 1 miT.,
Tepmocrar TC-80 — 1 mrt., Lentpudyra K-24 — 1 wmr., Lenrpudyra MIIB-310 — 1 wT., Becs
anamutraeckue HR-200 — 1 mr., Becw maboparopasie OHAUS — 2 mr., peppakromerp UPD
454Bb2M — 1 mwr., peppakromerp YPII — 1 mr., dorosnexkrpokanopumerp KF 77 — lmr.,
nenTpudyra madoparopuas OINK-8 — 1 wr., nearpudyra madop-s1, MeTUIIUH-5, HacTonbHas [[JIx
16 ¢ mukponporec-Hoi cuctemMol ympasn — 1 mr., cnekrpoporomerp CD-2000, hepmentep
Minifors Speco Gakrepuanphbiii — 1mt., Tepmoctar WB4MS Bonnblil /¢ nepemermmBanuem/ - 1
mt., Tepmoctat TC-1/80 CITY — 1 wT., cayxaummu JUist IpeicTaBlIeHus yueOHoi nHpopMamuu
OOJBIIION ayAUTOPUH TI0 TUCIUILTHHE «I eHHO-MHXEHEPHBIE CHCTEMBI DYKapHUOT.

e KomneioTepHblii kimacc (ydueOHasi ayauTOpHsi) Ui TPYIIOBBIX M HHIAUBUAYAJIbHBIX
KOHCYJIbTAIlMid, TEKYIIEro KOHTPOJS M TPOMEXKYTOYHOW aTTEeCTalliH, OpraHW3aluu
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CaMOCTOSITEIIbHON paboThl. AyAUTOpHs 000pyAOBaHa: CIICIIUATU3UPOBAHHOM (yueOHOI) MeOenbIo
Ha 20 mocaoYHBIX MECT, TOCKOH MEIIOBOIi; 000pyI0BaHA TEXHUYECKUMHU CPEICTBAMU O0yUCHUSI:
Cuctemnsriii 6510k PentiumG850, Monutop BenQ G252HDA-1 mt.; Cucremnsiii 6;10xAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 610k PentiumD 3.0GHz, Monurop
Samsung 740N — 3 mT.; Mono6sok IRU T2105P — 2 mr.; Cuctemusrit 6;10k Pentium G3250,
Monwutop BenQG955 — 1 mir.; Cucremusriii 61mok Pentium G3250, Monutop BenQ GL2250 — 1
mT.; Cucremubiii 6510k Pentium G3250, Monutop Samsung T200 HD — 1 mr.; CucteMHsbIi 6510k
Pentium G3250, Mouutop Samsung T190N — 1 wt.; Cucremusiii 610k Pentium G3250, MonuTop
Samsung 740N — 1 mt.; [IpoekTop BenQ MX503; sxpan ScreenVtdiaEcot. C HeorpaHMueHHBIM
JIocTynoM K cetu MHTepHeT m oOecredeHHeM JOCTyla B JJICKTPOHHYIO HH(OpPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHU3aIuu.

e [lomemenuss g XpaHeHHsT M NOPOPUIAKTHUECKOrO OOCTy>KMBaHUS Yy4eOHOTrO
o0opynoBanus. Ayautopusi o00pynoBaHa: CleNUATU3UPOBAHHON MeOenblo Ha 8§ MOCaJOYHBIX
mecT; Bormspknoit mkadg — lwmr., Jlamunapssii mkagp — 2 mr., Tepmocrar TC-80 — 2 miT.,
JlaGopaTopHBIi CTOJI METAITMYECKUN — 3 mIT., JITaGopaTOpHBI CTOJ C pE3NHOBOI TTOBEPXHOCTHIO
— 2 mt., X0JOOWIbHUK «ATHaHT» — lmt. MUKpockon MOHOKYJISpHBIA — 8 T, MuKpockon
"buonam"-1 wr., Crepunuzarop mnaposoit BK-75 IIT "T3MOMU" — 1lmr., Ilunerka
aBromatmueckas Jleanuner 0,5-10 m"-1 ., [Tunerka-no3atop"-1 mr., Mukpockon Levenhuk
D870T tpunokyisap"-1 mr., [Ipoektop OBepxen'-1 mr., [Ipoektop View Sonic"-1 mi., [Ipoextop
View Sonic"-1 mr., Hoytoyk Lenovo"-2 wir. , [Ipunrtep Brother -1 ., IIpuarep Canon -1 mir.

6.2. IlporpamMHoe o0ecnieueHmne

1. DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne 03-016-
14 o1 30.10.2014 r.

2. Kaspersky Endpoint Security mnst 6usneca - Cranmaptabiid Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23n0s16ps 20161 JIu.Ne1B08161103014721370444.

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

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

5. Office 365 mpodeccuonanpHbIi It0C A8t yuamuxcs. Homep 3akasa: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnuyeckue 1 JIeKTPOHHbIE CPeICTBA
[Ipe3eHTanuu no Bcem TemMaM Kypca.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jlnst ocBoeHMST AUCHUIUIMHBL «[ €HHO-MH)KEHEpPHBIE CUCTEMBI 3YKapUOT» MPUMEHSIOTCS
cienyomue o0pa3zoBaTelibHbIE TEXHOJIOTHH:

1. Hugpopmayuonnas nexyus. JIGKIUS — 3T0 CKATOE M3JIOKEHUE OCHOBHBIX HAYUHBIX
¢dakToB, YTO sABIAETCS 0a30W IS aHAIW3a PACCYKIEHUMH, OICHOK.

2. Jlexyus-suzyanuzayus. B Xole JEKIUU CTyOEHT NPEeoOpa3OBHIBACT YCTHYIO U
MACbMEHHYI0 WH(OPMAIMIO B BH3YaJIbHYIO ()OPMY, BBIIEISS MPU STOM HanOoJyiee 3HaYUMBbIE U
CYILIECTBEHHBIE 3JIEMEHThl. Ha NeKIMu HUCMONb3yIOTCS CXEMBbI, PUCYHKH, YEpTEXKH, Clailabl-
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Npe3eHTallM, K MOJTrOTOBKE KOTOPBIX HpUBIEKalOTCS oOydarommecs. llpoBenenue mekuuu
NPOBOJUTCS B BUJE CBSI3HOTO Pa3BEPHYTOr0 KOMMEHTHPOBAHUS MOATOTOBIICHHBIX HATJISIHBIX
OCOOHiA.

3. Ilpobnemnas nexyus. B xome mnpoONeMHON JIEKUMU 3HAHHS BBOIATCS Kak
«HEH3BECTHOE», KOTOPOE HEOOXOIMMO «OTKPHITHY. [IpobiieMHas TeKuys HAUMHAETCSI C BOIIPOCOB,
C TIOCTAaHOBKHU IMPOOJIEMBI, KOTOPYIO B XOJ€ M3JIOKEHHsI MaTepuana HeoOXoauMo pemuts. [lpu
9TOM BBIJIBUTaeMasi MpodsieMa He UMEET OJHOTHUITHOTO PELICHUs, TOTOBOH cXeMbl HeT. /laHHBIN
TUI JIGKIMU CTPOMTCS TakuM oOOpa3oM, 4YTO JAEATENbHOCTh CTYJCHTa IO €€ YCBOCHHUIO
npuOIIKaeTcsl K IOMCKOBOHM, HCCIEeIOBaTEeNbCKOH. B Xome JeKmuM HpOMCXOAWT JHAajor
IPEenoiaBaTess U CTYACHTOB.

4. Jlexyus-6eceoa. Ilpenmonaraer  HEMOCPEACTBCHHBIM KOHTAKT IIPETIONABaTeNs C
aynuropueil. [lpenmyiecTBo JeKuu-0ecebl COCTOUT B TOM, YTO OHA IO3BOJISICT MPHUBJIEKATH
BHHMaHHE CTY/ICHTOB K HanOoJiee B)KHBIM BOIIPOCAM TEMBI, OIPEIEISATh COACPKAHUE W TEMII
U3JI0KEHUs1 y4eOHOTro MaTrepuaia ¢ y4eToM OCOOCHHOCTE! CTYACHTOB.

5. Jlexyusa c pazbopom KoHkpemmou cumyayuu. B xo1e JIeKIUN KOHKPETHAs! CUTYaIHsI
U3JIaraeTcs yCTHO MM B BUJE KPAaTKOro nuaduiibMa, BUIE03amucu U T. 1. CTyIeHTHl COBMECTHO
AHATM3UPYIOT U 00CYKAAIOT MPEICTABICHHBII MaTepHall.

6. [lpakmuueckue 3amamus — OSTO 3aHATUE, TPOBOAMMOE TIOF PYKOBOACTBOM
npenoaaBaTels B y4eOHOH ayAWTOpPHHM, HANIPABICHHOE Ha YIIyOJeHHE HayYHO-TEOPETHUECKHX
3HAHUH W OBJAJCHHE OMNpPEICICHHBIMH METOJaMHU CaMOCTOSTEIBHOW pPabOThI, KOTOpOE
dopmupyer npakrudeckue ymeHus. OgHoi U3 (GopM MPaKTUYECKUX 3aHATHH B BY3€ SBISACTCS
CEeMHHap.

7. Konnoksuymvl — BHI Y4eOHOTO 3aHATHS, NPOBOAMMOIO C IIEJbIO INPOBEPKU U
OLICHUBAHMS 3HAaHUU ydamuxcs. KoIIoKBHyM MOXET MPOBOAUTHCS B (OpME MHIMBHIYATHHON
Oecenpl TperozaBaTess CO CTYJCHTOM HMJIM Kak MacCOBBIH ompoc. B Xxoxme rpymmoBoro
00CYX/IEHUS CTYJEHTHI y4aTCsl BEICKa3bIBaTh CBOIO TOYKY 3PEHUS IO ONPEACICHHOMY BOIPOCY,
3allMIIaTh CBOE€ MHEHHUE, MPUMEHssS 3HAHUS, TIOJIyYCHHBbIE Ha 3aHATHAX 1O mpeaMeTy. B xoxe
KOJUIOKBHYMa TAaKK€ TMPOBEPSIIOTCS pedeparsl, Ipyrue IMHUChMEHHbIE pPabOThl CTYIEHTOB,
HPOBOANTCS 3aCITyLIMBAHUE JIOKIIAI0B.

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

9. Jucmanyuonnvie  obpazoeamenvHvie — mexHonocuu. 1lom  AUCTaHIIMOHHBIMHU
00pa3oBaTebHBIMU TEXHOJIOTHUSIMU TOHUMAIOTCS 00pa30BaTeIbHBIC TEXHOIOTHHU, pEalTU3yeMbIe B
OCHOBHOM C NpPUMEHEHUEM HH(pOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHBIX ceTell. IIpu ocBoeHun
JTUCIUATUTHHBL «MOJeKyIIsIpHas OHOIOTHS KISTKI» HCIIOIB3YIOTCS CIEIYIONINE TEXHOIOTHH:

* Kelicosas mexHonocus — (GOpMa IMCTAHIMOHHOTO OOYYEHHs, OCHOBAaHHas Ha
NPEJOCTaBICHNH OO0ydJarommmMcs HH(GOPMAIIMOHHBIX 00pa30BaTeNbHBIX PECYpPCOB B BHUJIE
CHELHaTU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKHX KOMIUIEKCOB C MCIIOJIb30BaHHEM
Pa3IUYHBIX BUJIOB HOCUTENEH HHPopMauu (KeicoB);

* UHmMepHem-MmexHONIo2Uss — CIOCO0 JUCTAaHLMOHHOW mepenaud HHGpOpMAIMH,
OCHOBAHHBIM Ha WCIOJNB30BAaHUN TJIOOATBHBIX M JIOKAIBHBIX KOMIIBIOTEPHBIX CETeH IS
o0ecrieyeHus J0CTyna o0yJaroumxcs K HHPOPMaMOHHBIM 00pa30BaTebHBIM pecypcaM U s
(GopMHpOBaHUS  COBOKYITHOCTH  METOJMYECKHX, OpPTaHMW3alMOHHBIX, TEXHHYECKHUX U
IPOTPaMMHBIX CPEJICTB peaiu3alliy U YIpaBJiIeHUsl Y4eOHBIM MPOLIECCOM HE3aBHCHUMO OT MecTa
HaXO0XJIeHHs ero cyobekToB. Mcnonb3yercs Obpa3zoBarenbHbiii moptan UI'Y - educa.isu.ru.

VIII. OHEHOYHBIE MATEPHUAJIBI IJISA TEKYIIEI'O KOHTPOJISA 1
MMPOMEXXYTOYHOM ATTECTALIUA

Ouyenounvie mamepuanvt 011 6X00H020 KOHMPOA
BxomHOro KoHTpOIIS /IS JaHHOW JUCIMILIUHBI HE MPEAYCMOTPEHO.
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Ol(eHOIlele mamepuaibl mexKyuieco KonmpoJia

OneHouHble MaTepuanbl TEKYIIEro KOHTpoiisi (Gopmupyiorcs B coorBerctBuu ¢ JIHA

YHHUBEpPCUTETA.

B paMKax AOUCHHILIMHBI «FGHHO-I/IH)KCHepHBIe CUCTCMbI 3YKAapUuoOT» HCIOJB3YHOTCA

CJICOAYIOIUC (bODMBI TCKYIIECTO KOHTPOJIA.

KOJUIOKBUYM;
MUCHbMEHHBIN OMPOC;

pedepar;

YCTHBIN JTOKJIA/T;

KOHTPOJIb CaMOCTOATEIbHOIN paboTHI.

DonJI OLICHOYHBIX CPEJICTB BKIIOYACT:

[IepeYeHb BOIIPOCOB U 3aJjaHUi JUIsl TEKYIIETO KOHTPOJIS;
IIepeYeHb TEM K KOJUIOKBUYMaM;

nepeveHs TeM pedepaTroB U YCTHBIX JI0KIA/I0B;

nepeyeHb BOMPOCoB A camocTosTensHoro uzyuenus (CPC).

HaznaueHue o1ieHOYHBIX CPEACTB: BBIIBUTH CHOPMUPOBAHHOCTH KomrieTeHIuu [1K-1 (cm.

m ).

CTyI[eHTLI, HC BBIIIOJHUBIINC Tpe6OBaHI/I$I TCKYHICro KOHTPOJIA WKW IMOJYYHUBIIUC

HTOTOBYKO OLICHKY TeKYH_Ieﬁ YCIICBACMOCTU «HC YHOBJICTBOPUTCIIBHO», CHHUTACTCA HMMCHOIIUM

TCKYIIYIO 3a10JIKECHHOCTD. O6yan01uHec;1, HMCHOIHEC 3a/I0JDKCHHOCTH, NOJKHBI IMKBUAWPOBATDH

HnX HC IMO3AHECC, UEM 3a HCACIIIO 10 Ha4dalla HpOMe)I(YTOqHOﬁ aTTcCTalluu.

O© 0 39 O U1 & W N B

Ilepeuenv 6onpocos u 3a0anuil 0151 meKyue2o KOHmMpOJis

. CpaBHHTENbHAS XapaKTEPUCTUKA TEHOMOB 3YKAPHOT, IPOKAPUOT U BUPYCOB.

. Hpunnun ceksenuposanus JJHK no Canrenpy.

. OcHOBHBIE (hPepMEHTHI T€HETUYECKON MHIKEHEPUH.

. IIpuHIMIBI peAaKTUPOBAHUS T€HOMOB PAaCTEHUH U KUBOTHBIX.

. OTHyeckue NpoOIeMbl CO3/IaHUS U HCIOIb30BAHUS TPAHCTEHHBIX )KUBOTHBIX U PACTEHUH.
. CoBpeMeHHOEe 3aKOHOJIaTeNLCTBO B 00JIACTH F€HETUYECKUX TEXHOJIOTUH.

. Crioco0sI TI0CTaBKM T€HETUYECKOT0 MaTeprasa B KJIETKH 2YKapHoT.

. [IpuHIUT pabOTHI CUCTEMBI PEIAKTUPOBAHUSI TeHOMOB Ha ocHoBe cucteMbl CRISPR/Cas.
. IIpuHIMIT CeNIeKTUBHOTO 0TOOPa TeHETUYECKH MOIU(PUIIMPOBAHHON KIETKH.

10. OcobennocTH arpobaxkTepraIbHON TeHETUYECKON TpaHCPOopMaIK PACTEHUH.

11

. OcobeHHOCTH PabOThl PECTPUKTA3. PeCTpUKIIMOHHBIN aHaIH3.

12. Ucmonp3oBaHKe TeHETHYCCKU MO,Z[I/I(i)I/II_II/IpOBaHHBIX OpTaHNU3MOB KaK 6I/IOpeaKTOpOB.

HepelteHb mem K KOJUIOKeuymam

[Tepeuenb TeM K KOJJIOKBHYMaM IpHuBeJieH B Tabnune 4.3.1.

Ilepeuens mem peghepamos u 00K1a008

1. ITpuHIUIBI ¥ TEXHOJIOTUYECKUNA MTOTEHIIMAN KIOHUPOBAHHUS 9YKAPUOTHUECKHUX TE€HOB B KJIETKaX
MIPOKAPHOT.

2. Tpancrennsle pacTeHus: MU(DBI, peaTbHOCTh U MOTEHIMATbHAS YIPO3a YEIOBEUYECTBY.

3. TpaHcreHHbIe )KUBOTHBIE: MU(BI, p€aIbHOCT M MOTEHIIMANIbHAS YTPO3a YEJIOBEYECTBY.
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4. Uctopus Bompoca 0 MOpaTOPUH Ha TeHHO-UH)XEHEPHBIE UCCIICIOBAHMUS.

5. IlpoGnembr Oe3omacHocTd mpu padbore ¢ pekomOuHanTHBIME JIHK u mpu co3ganum
TPaHCTEHHBIX OPTaHU3MOB.

6. DTudeckue mpoOIeMBbl KIIOHHPOBAHHUSI )KUBOTHBIX M YEJIOBEKA.

7. buoTtexHonorus: reHeTuyeckas, 6eakoBasi U TkaHeBasi nHxeHepus B XXI Beke.

8. Mcnonp30BaHue TOCTIKEHUH TeHETUYESCKOM HHKCHEPUH B CEITLCKOM XO3SHCTBE.

9. Mcnonp3oBaHue NOCTHKEHUN T€HETUYECKONM HHKEHEPUHU B MEIUIIUHE.

10 . Ucropus co3gaHusi TpaHCTEHHOW CUHEHN PO3BI.

11. ITepBoe penakTHUpOBaHUE T€HOMA YEJIOBEKA.

Ol(eHOllele mamepuaiivl onna npomeofcymouuoﬁ ammecmauuu

dopma NpOMEKYTOUHON aTTeCTalluu - 3a4uem.

K 3ayery momyckaroTcst CTyICHTHI, BBIIIOJIHUBIINE B TIOJTHOM 00bEME ayAUTOPHYIO Harpys3Ky,
CaMOCTOSITENIbHYI0 Pa0OTy, YCIENIHO CIaBLIME BCE NPEIyCMOTPEHHbIE (OPMBI TEKYIIETO
KOHTpoJist. CTYAEHTHI, UMEIOIINE 33J0JKEHHOCTD IO TEKYIIEMY KOHTPOJIIO, TOJIKHBI BHIIIOJHUTh
BCE 00s13aTENIbHBIC BUJBI JCATEIBHOCTU MO Yy4eOHOMY IUJIaHY, U TOJIBKO 3aTEM JOIMYCKAITCs K
cade 3ayera. 3a4eT MpOBOJUTCS B (OpME YCTHOTO cOOECEIOBAHNS.

OneHka oTBeTa OCYIIECTBISIETCS B COOTBETCTBHE CO CIEAYIOIIMMH KPUTEPUSMHU: MOITHOTA
OTBETa Ha BOIPOCHI, CTENEHb BIAJACHUS MAaTEpUAIOM, M3JI0KEHHOIO B OCHOBHBIX U
JOTIONTHUTENIbHBIX ~ MCTOYHUKAX  JIUTEpaTypbl, CTENEHb BIaAeHHUS MNpodhecCHOHATHLHOU
TEPMHUHOJIOTHEN U MOHATUMHBIM allllapaToM JUCIUILIMHBL, IOJHOTA OTBETOB Ha JIOTIOJIHUTEIbHbIE
BOTIPOCHI.

Ilpumepmnwiii cnucok 6onpocos K 3auemy

1. Ompenenute OCHOBHBIE JOCTHKEHHUSI OMOJIOTHYECKONW HAYKH W MCTOPUYECKHE TPEAIOCHUIKH,
IpPEJONPENCIUBIINE BO3HUKHOBEHHE TEHETHMYECKOW HWH)KEHEpUHM KakKk HOBOW  OTpaciu
OMOJOrN4ECKUX 3HAHUM.

2. ChopmynupyiiTe COBpEMEHHBIE 331a4ll T€HETHUECKOW MH)KEHEPUU U OCHOBHYIO CTPATErHIO
TeHHO-WHKECHEPHBIX HCCIIEeIOBAHUH.

3. IHK — ocHoBHas 1eneBas MoOJeKyjJa B T'€HHO-WHXXEHEPHbIX HcciefoBaHusaX. Onpexnenure
3aKOHOMEPHOCTH €€ CTPOCHHUSI U CBOMCTBA.

4. Oxapaktepu3yiTe GpepMeHThI, uconb3yemble a1 moaudukanuu JHK.

5. laitte onpenenenue BekTopHOoi Momnekynbl JJHK, onpenennTe 0CHOBHBIE CBOMCTBA BEKTOPHBIX
moutekyit. Kimaccuukanuu BEKTOPHBIX MOJIEKYIT. MeTo bl KOHCTpyHpoBanus ruopuaabix JJHK in
vitro.

6. Kakoe cocrossHMEe KIETKH Ha3bIBaeTCs KOMIETEHTHBIM. [IpupojiHas KOMIETEHTHOCTh
POKAPUOTHYECKHX KIETOK: MEXaHU3MBbl COXPAaHEHHS COOCTBEHHOH reHeTHIeCKON HH(pOpMaITu.
Merons! BBenenus rudpuanbix JJHK B kiteTku.

7. Meroasl oTOOpa THOPHAHBIX KJIOHOB TMOcCi€ TpaHchopMaluu U TpaHCHEKIUH
NPOKAapUOTUYECKHUX KIETOK. MeTosbl pacindpoBKH HYKI€OTHIHOW nocnenoBareabHocTH JJHK.
Awmmmndukarus nocnenosarenprocteit JJTHK in vitro.

8. Cnoco6bl BBeneHuss Moinekyn JIHK B knerku muekonuraronmx. Bupycel, mimasmuasl u
¢parments! JJTHK.

9. 'enetnyeckas TpanchopMalus KJIETOK MIECKOMUTAIOMINX: TpaHCHOopMaIist MyTaHTHBIX JTUHUH
U KoTparchopmarysi. Mapkepsl B BEKTOPhI TeHETHYECKOH TpaHC(HOPMAIIHH.

10. CrpykrypHO-(hyHKIIMOHANBHAs opraHu3anus reHoma SV40. Jlutndyeckue, HEIUTHUYECKUE U
TpaHnchopmupyromme BekTopsl Ha ocHoBe JTHK Bupyca SV40.

11. MonekynspHble BEKTOPBI HA OCHOBE F'€HOMa BUPYCa MAMUIIOMBI.

12. MonekynsipHO-TeHETHYECKasi OpraHW3alus aJCHOBHPYCOB YEIOBEKa. PeKOMOMHAHTHBIE
a/ICHOBHPYCHBIE BaKLUHBI. [ eHOTepamnus.
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13. I'eHHO-MH)XEHEpPHBIE CHCTEMBl KYJbTHUBHPYEMBIX KJIETOK MIEKoNuTaromux. ITpuunHsl,
00yCJIOBUBIIME AaKTHUBHOE pPa3BUTHE TE€HETHUECKOW WHXKEHEPUH KYJIbTUBUPYEMBIX KIIETOK
MJIEKOITUTAIOLIUX.

14. Metonbl TpancheKIUU U TpaHCHOPMALUU KYIbTUBUPYEMBIX KIETOK MIICKOMUTAIOIINX.

15. CxoxcTBa M pazauuus TPAHCKPUIILMOHHOTO U TPAHCISIMOHHOIO ammapara MpoKapHoT U
sykapuoT. [lepBble TI€HHO-UHXEHEPHBIE CHUCTEMBI, I10Ka3aBIIHE BO3MOXKHOCTh AKCIIPECCUU
9YKapUOTUYECKUX F€HOB B KJIETKaX IPOKAPHOT.

16. KonctpyupoBanue in ViVO rHOpHIHBIX BHPYCOB IPOCTOro repreca. Pa3paboTka >KHBBIX
BaKLMH Ha OCHOBE I'€pIIECBUPYCOB KUBOTHBIX.

17. Dxcnpeccupylomme BEKTOpbl Ha OCHOBE IOKCBUPYCOB. KOHCTpympoBaHHE THOPHIHBIX
BUPYCOB OCIOBaKLMHBL. Vcnonap3oBaHHe THOPUIHBIX TOKCBUPYCOB JJIsl BAKIIMHALIMM JTOMAIIHUX
U IUKUX KUBOTHBIX.

18. PerpoBupycHBIE MOJIEKYJIApPHBIE BEKTOpbL. ['eHeTHuecKkass HeCTaOMJIBHOCTh THOPHIHBIX
peTpoBupycoB. [IpuMeHEHE B TEHHON TEPANUU.

19. Ucnonp3oBaHue BUPYCOB HACEKOMBIX Ul BBICOKOA((EKTUBHON IKCIPECCUU UYKEPOIHBIX
TeHOB. YTIPOIIICHHAs CUCTEMA CO3/IaHus THOpHIHBIX OakyinoBupocoB Bac-to-Bac.

20. ITpotuBoBupycHble BakiMHbI. [lonuBanenTHble xuBble BakuuHbl. JJHK-Bakuuubl. Bakuuabl
nporus BUY.

21. TpaHCreHHbIE )KUBOTHbIE. METO bl OJTyYEeHHUS.

22. TpaHCTeHHBIC )KUBOTHBIE B ()yHJAMEHTAIBHBIX HCCIICIOBAHMUSX.

23. buotexHonoruyeckoe NPUMEHEHNEe TPAHCTEHHBIX )KUBOTHBIX.

24. Metons BBenenus JJHK B kiteTku KUBOTHBIX. BEKTOpHI Ha OCHOBE BUPYCOB JKUBOTHBIX: BUPYC
ObIubeil manuuiomMsel, BUpyc SV40, peTpoBUPYCHI.

25. TlomydeHue TpPaHCTEHHBIX JKMBOTHBIX. [IprMeHEHHs TpaHCTEHHOH TEXHOJOTHUH IS
HOBBIIIEHUS] TPOAYKTUBHOCTH CEIbCKOXO3SIMCTBEHHBIX >KUBOTHBIX U MOJYYEHHS] METULIMHCKUX
[IpEnapaToB.

26. KioHupoBaHMEe >KMBOTHBIX: TEOPETUYECKHE OCHOBBI, BBIABHIAaEMbIC 3aJaud U MOPAJIbHO-
TUYECKUE HOPMBI.

27. I'eHoTepanusi: OCHOBHbIE TEOPETUYECKHE IPUHIUIIBI U HAIIPABJICHUS IPAKTUYECKUX paloT.
28. JlocTMKeHHsT TEHHOH WH)XCHEPWH, MOJYYHMBIIHNE NPUMEHEHHS B MEIWIUHE: TOJTy4YeHHE
YeJOBEYECKOr0 WHCYJIMHAa B NPOMBIIIJIEHHBIX MaciuTabax, MNpOMU3BOJCTBO HHTEP(HEPOHOB,
WHTEPJIEUKNHA.

29. I'enHas uHxeHepus pacTeHuid. HanpasieHus: uccineqoBaHui M ycriexu TeHHOH MHXKEHEpUH
pacTeHuil. PerynaropHble 3J1eMEHTHl BEKTOPOB, OOECIEUMBAIOLINE HKCIPECCHI0 B KIETKAaX
pactenunii gyxepoanon JJHK.

30. CuHTe3 B paCTEHUSIX UYKEPOJTHBIX OCITKOB MEIUIIMHCKOTO Ha3HA4YCHHs. TepaneBTUIeCcKue u
JnuarHoctudeckue antutena. Che100HbIe BaKIIUHBI.

31. OTnuuust OTEYECTBEHHOTO 3aKOHOIaTENbCTBA B 00JIACTH PEryIMPOBAaHUS T€HHO-UHXEHEPHON
JeSITeIbHOCTH OT IPABOBOM 0a3bl IPYTUX CTPaH.

PaspaGoramk:

_ADefinics)

gouent [lasnuuenko B.B.

[Iporpamma cocrapneHa B coorsercTBuu ¢ Tpeboanusimu ®I'OC BO no HanpasieHu:o
06.05.01 «buonnxeHepust 1 6GMOMHPOPMATUKAY.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl GU3UKO-XUMHUECKONH OHOIOTHH,
ononmxkeHepun u ononHpopmatrku 19.03.2025 r. mporoxon Ne 12.
; . W,
3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @aﬁ—d’i
Hacmoawas npocpamma He moodicem Obimb 60Cnpoussedena Hu 6 Kaxou ¢opme bOe3
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npeosapumenbHo20 NUCbMEHHO20 paspeuienus Kagheopsl-paspabdbomuura npoespammoi.
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