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IHosicHUTEJLHAA 3aIIHCKA

O0BeM IUCIUAIUINHEL 4 3.€.

1. Pe3yabTaThl

oﬁyqe}mﬂ nmo JUCHMIIJIMHE

(MOayJ110), COOTHECEHHBIE C

WHMKATOPaMH JIOCTHKEHUSI KOMIICTCHIIUN, YCTAHOBIIEHHBIMH  00pa30BaTeIbHOM MPOrpaMMOit

KoMmnerennun NuaukaTopsl Pe3yabTaThbl 00y4eHHs 0 JMCUUILIAHE
JMOCTHKeHHUS (MoayJi0)
KOMIIeTeHIu i
OIIK-5 Cnocoben mnpu- | U1-2ork-5s OOOCHOBBI- | 3HATh: TEOPETHYECKUE M IPUKIIATHBIC
MEHSATh B MPOQECCHO- | BACT MyTH MPUMEHECHHSI | ACTIEKTHI CEJICKIIUU MUKPOOPTaHU3MOB I10
HaJbHOM  JIEATEILHOCTH | B MPOo(EeCCHOHATBLHOM | 1IEJIEBOMY IPOIYKTY; METOIbI M MOJEIH,
COBPEMEHHBIE MPEJACTAB- | ACITEIBHOCTA 3HAHUW | IpUMEHseMble B coBpemeHHbIx JIHK-
JeHuss 00 OCHOBax OHWO- | MOJEKYJISIPHBIX MeXa- | TEXHOJIOTHSAX B HAYYHBIX M IIPOU3BOJI-
TEXHOJIOTMYECKUX U OMO- | HU3MOB XPAaHEHHS U | CTBEHHBIX IIEJISIX; ACMEKThI MMoAdOopa Mo-
MEIHUITHHCKHUX MIPOMU3- | MOJICKYJISIDHOTO MOJIe- | JIEKYJISIPHO-TEHETUYECKUX MapKepoB, THU-
BOJACTB, TCHHOW WHXKE- | IUPOBAHW, peain3a- | IOB BEKTOPOB, CO3JaHUsl «OHOpeak-
HEpUH, HAHOOWOTEXHO- | IMM M HWCIOJb30BaHUS | TOPOB»; METOABI M (OPMBI KOHTPOJIS
JIOTUH, MOJICKYJISIPHOTO | TCHETUYECKOW WHGOpP- | OMOOE30MacHOCTH  TeHHO-MOAH(DHUIIIPO-
MOJICTTUPOBAHUS MallM¥ B KJIETKaxX IS | BAHHBIX MPOAYKTOB (hapMaKOJIOTHYECKOMN
OLICHKM  MOTCHIMAIL- | ¥ IMHIICBON IPOMBIIIICHHOCTH.
HBIX CBOMCTB OHMOJIOTH- | YMeTb: IPUMEHSATH KOMIUIEKC TI'€HETH-
YEeCKHX CHCTEM H IIe- | YSCKUX M OMOTEXHOJIOTHUYECKHX METOHOB
JICHAMpaBJIECHHONW MOJIU- | JJIsI COBEPIICHCTBOBAHUS MPOMBIIIJIEHHO
¢uKanmMu HAHOOOBCK- | BAXKHBIX IPOIYIICHTOB.
TOB, HCHOJb3yeMbIX B | BilageTb: HEOOXOAMMBIM MOTEHIHATIOM
HayKe Y MIPOU3BOJCTBE | JUISl BBIMIOJIHEHHS 3aJlaHUsl IO HCIOJIb-
30BaHUI0 METOJIOB OMOTEXHOJIOTHH U I'eH-
HOM WHXXCHEPHUH JUIS PEIICHUS aKTyallb-
HBIX 3a7a4, IS CaMOCTOSITEILHOIO IIIa-
HUPOBAHUS BBITIOJIHEHUS 3aJaHui, IS
ompeJieJICHUsT HEOOXOAUMBIX METOIOB H
MpUEMOB pabOThI, M aHAIN3a, 0000IICHUS
MOJIYYEHHBIX PE3YJIbTATOB.
2. Coaep:xanue TUCHHUILIMHBI (MOZYJI51)

Tema 1. BBeneHue B reHHYI0 HHXXEHEPHIO.

Tema 2. OCHOBBI MOJIEKYJISIPHOM I€HETHKHU. BhleneHne HYKIENHOBBIX KMCIOT. AHAIN3 U
ucnons3oBanue ¢parmentos JIHK (JIHKoBbix mnocnenoBarensHOCTEl).  AMIUIHMpUKALUS
¢dparmenToB JIHK ¢ momonipio metozga [P (monmumepasHoii emHOM peakiun).

Tema 3. OcoOeHHOCTH TeHeTHUeCKoW MonubuKkanu 6aktepuii. OCHOBHBIE HAIIPABICHHS
U TEepCHeKTUBbl T'EHHOM WH)XEHEpUHM MHUKpoopraHuzMoB. TpaHchopmamus apoxokeit
Saccharomyces cerevisiae mnasmuanoi JTHK.

Tema 4. I'eHHast JaKTWJIOCKONHUS M TIOJNHBIM CUKBEHC (IIPOYTEHHE) HYKICOTUIHBIX
nocnenoBarenpHocTent JIHK.

Tema 5. I[InasmuaHble BekTOpa — CHEHUAIbHBIE YCTPOMCTBA JUISL JIOCTaBKH H
KJIOHUPOBAHUS YYKEPOJHBIX I'eHOB. ParoBele U KOCMUIHBIE BEKTOpPa U CO3JaHWE TN€HOMHBIX
6u0IMOTEK.

Tema 6. Pectpukumsa JIHK. KoncrpympoBanue pexomOuHantHbix [IHK. Onpenenenue
HYKJICOTHIHOM mocienoBaTenbHOCTH (cekBenuponanue) JJHK. Meroasr knonupoBanus JJHK

Tema 7. ['eHHast UH)KEHEPUSI U SBOJIIOLIMSL.

Tema 8. Boinenenue pekoMOMHaHTHOTO Oeska. depMeHTh TeHHON MHXKEHEPHUH.

Tema 9. BeeieHHe HOBOTO I'eHA B KJICTKY.



Tema 10. Benenue reHoB B KJISTKH MIIEKOMMTAIOMMX. ['eHeTMueckas TpaHchopmanus
KUBOTHBIX KJETOK. TpaHCreHHble JKMBOTHBIC JUIA LEJNE€H MPAKTUYECKON  CEJEKIIMH.
['eneTnueckast Monu(pUKaIUsA KIETOK YeJIoBeKa. | eHeTH4eckn MOJU(PHUIMPOBAHHBIE OPTraHU3MbI
('MO) u onerka ux 6€30MacHOCTH.

Tema 11. 'ennast unxenepus pacreHuil. Beinenenne u ouncrka renomuon JJHK u3 nmyka.
Tpanchopmanuss KIETOK pacTeHW. TpaHCTeHHBIE pacTeHUs JUIsl MeJied MPaKTUYeCKOn
ceneKuuu. TpaHCreHHbIe pacTeHUs A (papMaKOJIOTHH.

Tema 12. Benenune B HaHOOMOTEXHOJOTHIO. MOJEKYJISIPHO-OMOJOTHUYECKHE OCHOBBI
HaHOOMOTEXHOJIOTUH.

Tema 13. MeTonbl U3ydeHUs HAHOCTPYKTYp. HaHodacTubl 1 MaTepuaibl Ha UX OCHOBE.
[IpuMeHeHHEe TPUHIMIIOB CaMOCOOPKM TPUPOAHBIX OWOMOJIEKYJI B  HAHOTEXHOJOTHH.
DKCrepuMEHTAIbHbIC AaHATUTHYECKHUE METO/Ibl HAHOOUOTEXHOJIOTHH.

Tema 14. llpumeHeHue AOCTHKEHMHA HAHOOMOTEXHONOTHH. [lepCrieKTHUBBI pa3BUTHA
HAaHOOMOTEXHOJIOTUH.

3. IlepeyeHb y4ueOHO-METOANYECKOT0 0OOecnedeHusl JUCHUIITHHBI (MOTYJIs)

- MyJbTUMEAHUIHBIE TMPE3CHTALMOHHBIE MAaTepuagbl MO JUCHUIUIMHE (MOIYJIIO)
MIPEACTABIIECHBI B 31eKTpOHHOM Kypce B OM1IOC MAY;

- METOJMYECKHME VYKa3aHHWS K BBHIMOJHCHHUIO TPAKTHYCCKUX/KOHTPOJIBHBIX PaboT
MIPEACTABIIECHBI B 31eKTpOHHOM Kypce B OM1IOC MAY;

- METOJMYECKHE MaTepuaibl I OOY4YaIOIIMXCS MO OCBOCHHUIO JUCHMIUIMHBI (MOIYJIs)
npelcTaBieHbl Ha oduiuanbHoM caiite MAY B pasnene «Hbopmanus mo o6pa3oBareabHbIM
mporpammam, B TOM YUCIIE aAanTUPOBAHHBIM.

4. ®oHJ OLIEHOYHBIX CPEICTB MO JUCHUIIMHE (MOYJII0)

SIBsieTcst OTENbHBIM KOMIIOHEHTOM 00pa30BaTeIbHON MpOrpaMMbl, pa3padboTaH B ¢hopme
OTJIEIbHOTO IOKYMEHTA, MPEeJCTaBlieH Ha oduinansHoM caiite MAY B pazaene «udopmarus
1o 00pa3oBaTEBHBIM MPOTPaMMaM, B TOM duciie agantupoBaHHbIM». DOC BKIIOYaeT B ceOs:

- TepeYeHb KOMIIETEHIUI C yKa3aHHeM 3TaroB UX (OPMUPOBAHUS B MPOILIECCE OCBOCHMUS
JUCLUIUIAHBI (MOZYJIf);

- 33IaHUS TEKYIIETO KOHTPOJIS;

- 3aJIaHUST TPOMEKYTOUYHOM aTTeCTaIlNH;

- 3a/1aHUs] BHYTPEHHEH OIEHKU KayecTBa 00pa30BaHus.

5. IlepeyeHb OCHOBHON M /IONOJHUTEJBHOW Y4eOHOW JMTepaTypbl (T€YaTHbIC
U3JIaHUS, DJIEKTPOHHbIE Yy4yeOHble HU3JaHUS U (WIM) Pecypchl BIEKTPOHHO-OMOIMOTEUHBIX
CUCTEM)

OcHosnas numepamypa:
1. 3unaes, /1. B. buomexnonozus nuwesvix npooykmos : yueonoe nocooue / J{. B. 3unaes. —

2-e u30. — Camapa : Camapckuii 2ocyoapcmeenHulil mexnuueckutl ynueepcumem, Ib5C
ACB, 2022. — 182 c. — ISBN 978-5-7964-2340-0. — Texcm : snexmpoHuwlil //
Lugposoii  obpazosamenvhviti  pecypc IPR  SMART : [caum]. — URL:

https://www.iprbookshop.ru/122179.html

2. Hanobuomexnonocuu : npaxmuxkym / A. M. Abamyposa, []. B. baepos, A. A.
baiiscymanos [u Op.] ; noo pedaxyueii A. b. Pybouna. — 4-e uzd. — Mocksa
Jlabopamopus snanuti, 2020. — 401 c. — ISBN 978-5-00101-728-8. — Texcm
anekmponuviil // Lugpposou obpazosamenvhuiili pecypc IPR SMART : [cauim]. — URL:
https://www.iprbookshop.ru/88980.html

3. Momoeunos, K. A. Hanobuomexunonocuu 6 KOPMAEHUU IHCUBOMHBIX, NPOU3BOOCMEE U
nepepabomke cenvbxo3npooykyuu : yueonoe nocooue / K. 1. Momoesunos, H. H. Jlanyesa,
0. K. Momosunos. — Hogocubupck : 3onomou konoc, 2019. — 200 ¢. — Texcm :
anekmponnwiil // Lughposoti oopaszosamenvuviii pecypc IPR SMART : [caum]. — URL:
https://www.iprbookshop.ru/109518.html



http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
https://www.iprbookshop.ru/122179.html
https://www.iprbookshop.ru/88980.html
https://www.iprbookshop.ru/109518.html

Jlononnumensnaa numepamypa:

4. byokesuy, E. B. OcHnosbt Hanoouomexnonocuu. @DPyHOAGMEHMAIbHBIE  OCHOBbL
Hanobuomexnono2uti @ yuyeonoe nocodoue / E. B. Byokesuu, P. O. Byokesuuy. —
Cmaspononv : Cesepo-Kaesxasckuii ¢hedepanvuwiit ynusepcumem, 2016. — 132 ¢. —
Texcm : anexmpounnsiii // L{ugpposoti oopazosamenvhuiil pecypc IPR SMART : [cauim]. —
URL: https://www.iprbookshop.ru/66078.html

5. Kumynés, U. @. Obwas u monexkynapuas cenemuxa [Onekmponnulil pecypc] : yuebHnoe
nocooue ona 6y306 / M. @. Kumyrés ; noo peo. E. C. benses, A. Il. Axughves. -
Onexmpon. mexcmoguvle Oaunvle. - Hoeocubupck : Cubupckoe yHugepcumemckoe
usoamenvcmeo, 2017. - 480 c¢. - 978-5-379-02003-3. - Peowcum Oocmyna:
http://www.iprbookshop.ru/65279.html

6. Manoenv, B.P. Ocho6bl co8peMeHHOU 2eHemuKu @ yueOHOoe nocobue 01 YUaAuuxcs
gvicuux yuebnvix 3asedenuti (baxanaspuam) / b.P. Manoens. - Mocksea ; bepiun :
Jupexm-Meoua, 2016. - 334 c. : un. - bubnuoep. 6 kn. - ISBN 978-5-4475-8332-3 ; To
arce[ Inexmponnwiii pecypcy.

URL: http://biblioclub.ru/index.php?page=book&id=440752(15.08.2019).

7. Ilepempyxuna, U.B. ['enemuxa u 3601t0yus [Onexmpouusiii pecypc] : Memoo. yKazauus u
KOHMPOL. 3a0aHusi 011 CMYOeHmos 3ao4. omo-Hus cneyuarvHocmu 013500
"buoskonoeus” / U. B. [lepempyxuna. — Mypmanck : M30-60 MI'TY, 2006. — [Jocmyn u3
nokanvrot cemu Mypman.eoc.mexn.yn-ma. — http://elib.mstu.edu.ru/2006/M_06_58.pdf —
3aen. ¢ oxpana.

8. Ilepempyxuna, U.B. ['enemuka mukpoopeanusmos [IDnekmpouHuvlii pecypc] : memoo.
VKazanus k 1a6. pabomam onsi cmyoenmos nanpaesienus 020200.62 "Buonozus” npoghuno
"Muxpobuonozus" u cneyuanonocmu 020209.65 "Muxpobuonozus" / U.B. Ilepempyxuna.
— Mypmanck : M30-60 MI'TY, 2012. — Jlocmyn u3 nokanvrot cemu MypmaH.2oc.mexm.yH-
ma. http://elib.mstu.edu.ru/2012/M_12_213.pdf — 3aen. ¢ sxkpana.

6. Ilpodeccnonanbubie 0a3bl JAHHBIX M MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

1) Tocyoapcmeennas cucmema npasosou ungopmayuu - OQUYUATbHLLIL UHMEPHEeNn-
nopman npasosou unghopmayuu- URL: http://pravo.gov.ru

2) Unpopmayuonnasn cucmema « EOunoe okno docmyna k 06pazo8amenbHblM pecypcamy -
URL: http://window.edu.ru

3) Cnpasouno-npasosas cucmema. Koncynomanm Ilnoc - URL: http://www.consultant.ru/
4) https://lib.masu.edu.ru - Srexkmponnsiii kamanoz bubnuomexu MAY ¢ 03mocHOCHBIO
O3HAKOMUMBCSL C NEYAMHBIM 8APUAHMOM U30AHUSL 8 YUMAIbHBIX 3A1AX OUOIUOMEKU.

5) OD5C «IPRbooks» — http://iprbookshop.ru/

7. IlepeyeHb JIMIIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
odecrieyeHHsl, B TOM YHCJI€ 0T€YECTBEHHOT0 POU3BOICTBA

1) Onepayuonnas cucmema Microsoft Windows Vista Business Russian Academic OPEN
2) Opucnwii nakem Microsoft Office 2007 Russian Academic OPEN

3) Ogucnwiit nakem Microsoft Office 2010 Russian Academic OPEN

4) Cucmema onmuueckozo pacnosnasanust mexcma ABBYY FineReader Corporate 9.0
5) Aumusupycnas npoepamma Aumusupyc Dr.Web Desktop Security Suite

8. Odecneuenne 0CBOCHUA JUCHUILIMHLI JIHI ¢ HHBAINAHOCTREIO 1 OB3

OOyuaromuecs U3 unciaa uHBaMUAo0B U Jjuil ¢ OB3 obecneunBaroTCs meYyaTHBIMU U (HITH)
ANIEKTPOHHBIMUA 00pa30BaTEeIBLHBIMU pecypcaMu B (popMmax, aganTHPOBAHHBIX K OTPaHUYCHHSIM
WX 3JJ0POBBA.


https://www.iprbookshop.ru/66078.html
http://www.iprbookshop.ru/65279.html
http://biblioclub.ru/index.php?page=book&id=440752(15.08.2019)
http://www.consultant.ru/
https://lib.masu.edu.ru/
http://iprbookshop.ru/

9. MaTepuajbHO-TeXHHYECKOEe OfecneyeHre TUCHUIITUHBI (MOAYJIsI) TIPEICTABICHO B
npunoxenun k OIIOIl «MaTtepualbHO-TEXHUYECKHE YCIOBUS peann3anud 00pa3oBaTelbHON
MIpOrpamMMbl» U BKIIIOYAET:

- yueOHbBIE AayAMTOPUM JJS T[POBEICHUS YYEOHBIX 3aHSITUH, MPETyCMOTPEHHBIX
nporpaMMoil OakanaBpuara, OCHAIIEHHBIE OOOpPYIOBaHMEM M TEXHUYCCKUMH CpEICTBAMU
00yJeHus;

- IOMEIIEHUS JUII CAaMOCTOSATEIHHON PabOThl 00YUYaOIUXCsl, OCHAIICHHBIE KOMITBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUs: K ceTu «MHTepHeT» u obecrneueHueM AO0CTyNa K
AJIEKTPOHHON MH(POPMAITMOHHO-00pa3oBareabHOU cpene MAY;

JomnyckaeTcs 3aMmeHa 000pyI0BaHUS €r0 BUPTYaJIbHBIMH aHAJIOTaMH.

10. Pacnpenesienne TPy10eMKOCTH IO BUaM Y4eOHOM J1esITeJIbHOCTH
Tabmuua 1 - Pacnpenenenue Tpy10eMKOCTH

. Pacrnipenenenne TpyJ0eMKOCTH AUCIUATLTMHBI
Buy yuebuoii (Mozyns) no Gpopmam 00ydeHHs
JESITEIIBHOCTH Outias
CeMg 1P Bcero vacos

Jlekiun 20 20
[TpakTHueckue 3aHTUS 36 36
JlaboparopHbie pabOTHI - -
CamocTtosaTrenbHas paboTta 52 52
[ToaroToBka K MpOMEXYTOYHOM aTTeCTAII 36 36
Bcero 4acos mo JucHMILINHE 144 144
/ 13 HUX B pOpME MPAKTUICCKOU MTOATOTOBKH

@DopMBI MPOMEKYTOYHOHN aTTECTAIMU M TEKYIIETO KOHTPOJIS
DK3aMeH + +
3ayer/3aueT ¢ OLEHKOM -/- -/-

Ilepeyenb NpakTHYeCKUX 3aHATHH M0 popmMam 00ydeHHs

Ne .
i\ TeMbl NMPaKTHYECKHX 3aAHATHI
Ounasn gopma
1 OnpeneneHne KOHIIEHTPAMA  YKU3HECIOCOOHBIX KJIETOK E. coli B u wyactun

6akTepuodara T4B metogoM mojcyeTa KOJIOHUH.

2 | ®uykryanmonHsid Tect Jlypna u JlensOproka.

3 | JleranpHOE U MyTareHHoe JeicTBUe yiabTpaduoneToBbix nyueit (Y DJI) na knetku E. coli
K 12.

4 | Beigenenue aykcoTpodHbIX MyTaHToB Y E. coli K 12.

5 | Hecneunduueckas tpancaykuus y E. coli K 12, ocymectBisiemas 6akrepuogarom P1.
OnpeneneHne CIEenIeHNs TeHOB.

6 | [enernueckas tpancdopmanus y Bacillus subtilis. CpaBautensHoe n3ydenue penapauu
tpanchopmupyromeit JIHK B kneTkax pa3andHbIX pelUITUEHTHBIX IITAMMOB.

7 | lenernueckuii anamu3 y Aspergillus nidulans: ananmu3 MelioTHYeCKOTrO pacuierieHus 1
MHUTOTHYECKOTO PACIICIICHHUSI.







