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I. IEJIb U1 3AJJAYU JTUCIIUTIJIMHBI
Heas: ¢opmupoBaHHE NOHUMAHHUA POJIM OMOTEXHOJOTMHM B PELICHUM TJIOOAIBHBIX MpoOiIeM
YeJOBEUECTBA, a TAaKKe O3HAKOMICHHME C YPOBHEM HAy4YHBIX JIOCTIDKCHMH B 001acTH
OMOTEXHOJIOTHHU, C COBPEMEHHBIMU OMOTEXHOJIOTUIECKUMHU METOAaAMH, TPUHITUITIAMU OpTaHU3auN
OMOTEXHOJIOTMYECKOTO IMTPOM3BO/ICTBA U IIEPCIICKTHBAMH PAa3BUTHSI OMOTEXHOJIOTHUECKON OTPACIIH.

3agaun:

® PAacCMOTPETh COBPEMEHHOE COCTOSIHUE, OCHOBHBIE BUJIbI COBPEMEHHBIX OMOTEXHOJIOTH, UX
MPOOJIeMBI, a TAKXKE MEPCIIEKTUBHBIC HAIIPABJICHUS Pa3BUTHUSI OTPACIIH;

® (03HAKOMHUTh C OCHOBHBIMH METOJAMM, BO3MOXHOCTAMH HMCHOJIb30BAHUS JKHUBBIX CHUCTEM H
OMOMOJIEKYJT B Pa3IMUHBIX OTPACIAX MPOU3BOJICTBA, a TAKXKE YCIOBHSAMHU OMOOE30MMacCHOCTH,
MPUMEHHUTEIHHO K UCIIOJIb3YEMbIM OMO000BEKTAM U IEIEBBIM IPOAYKTAM;

e  HM3yYUTHh MPUHIIUIBI OPTaHU3AIUHN OTJCIBHBIX OMOTEXHOJIOTHYECKUX TPOU3BOACTB, KPUTEPHH
OIICHKH OMOTEXHOJOTHYECKUX MPOIIECCOB, 0OpPAbOTKU HAYYHBIX JaHHBIX U IUIAHMPOBAHUSI
HUCCIICIOBaHUM.

Il. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Iuciumuna b1, O.42 «broTeXHOIOTUA»  SIBISETCS  AMCHUINIMHOM  0a30BOM  4YacTH
y4eOHOro IUIaHa MOJArOTOBKM crHenuanuctoB 1o creuuanbHoctd 06.05.01 «buounxkenepus u
OouonH(popMaTrKa», KOTOpas U3y4aercs B 7-M CEMECTpe IMOciie OCBOCHHsI 0a30BBIX OHOIOTHMUYECKUX
JIACITUILINH.

2.2. Jlns u3y4yeHus: JaHHOW y4eOHON MUCIUIUIMHBI HEOOXOIUMBI 3HAHUS CTY/IEHTOB B 00JacTU
XUMHUH, MAaTeMaTUKH, HAyK O OMOJOTHYECKOM pPa3zHOOOpa3wH, KJIETOYHON OHOJIOTUM, OHOXMMUH,
TeHETUKH, OMOPHU3UKU, MOJIEKYJIAPHOM OMONOTHH, PU3NOIOTUN, UMMYHOJIOTUH, OOIIEH SKOIOTHH.

2.3. Tlepeuennb mocienyrOMMX Y4eOHBIX JAUCIUTUINH, IS KOTOPBIX HEOOXOIWMBI 3HAHUSA,
YMEHHUsI U HaBBIKH, (hOpMUpYEMbIe JTaHHON y4eOHOM TUCITUIINHON: « BHOTEXHOMOTHS JIEKapCTBEHHBIX
cpencty, «Hanobuorexnonorun», «buonH KeHEepHbIC TEXHOJIOTHH B MEIUIIMHEY, BhiTToiHeHHE BKP

I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHbI

[Ipouecc ocBOGHUS AUCHUIUIMHBI HAallpaBiieH Ha (GOPMUPOBAHNE KOMITETEHIIUH (KOMIETEHIINN)
B coorBerctBUM ¢ PI'OC BO m OIl BO no cneumansHoctu 06.05.01 «bunounxenepus u
6uonHdopmaTuka,

OIIK-3: CnocobeH NMpoBOAUTH HKCHEPUMEHTANBbHYIO pabOTy C OpraHM3MaMu U KIETKaMH,
UCTIOJTB30BaTh (PU3UKO-XUMHUECKUE METO/IBI HICCIIETOBAHUS MAKPOMOJIEKYJT, MATEMAaTHUECKUE METOIBI
00pabOTKH Pe3yIbTaTOB OMOJIOTUYECKUX HCCIEOBAHUM.

OIIK-4; CriocobeH MpUMEHATh METO bl OMOMHKEHEPHH U OMOMH(POPMATUKHU JUTS TIOTYUYEHUS
HOBBIX 3HAHWHA M JUIA TIOJTYYEHHUS OMOJIOTHYECKHMX OOBEKTOB C IIEJICHANPABICHHO H3MEHEHHBIMH
CBOWCTBaMHM, MIPOBOJIUThH AHAIM3 PE3yJIbTaTOB U METOJUYECKOIO OIBbITAa UCCIEIOBaHMS, ONPEAEIITH
NPaKTUYECKYIO 3HAYNMOCTh MCCIICIOBAHNS.

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqem/m no JTMCUMIIVIMHE, COOTHECCHHBIX C
HHIUKATOPpAMM JOCTHXKCHUSA KOMIIeTEeHIInii

Komnerenuus Nuauxkaropsl Pe3yabTarsl 00yyeHus
KOMITeTEeHIH

OIIK-3 Cnocoben | UAK onx 31 3HaTB: COBpEMEHHBIE IOCTIKEHUS (PyHIaMEHTAIBHBIX
HPOBOINTH [IpoBoaUT SKCTIEPHUMEHTATIBHYIO OUOOTHYECKUX HAYK, METOBI UCCIICIOBAHMUS KHBBIX
9KCIIEPHMEHTAIBHYIO paboTy ¢ OpraHu3MaMH OPraHU3MOB, MAaKPOMOJIEKYJI, KYJIbTYP KIETOK
paboTy ¢ opraHM3MaMH | KJIETKaMH C HCIOJIb30BaHUEM OHOJIOTHYECKUX MPOLIECCOB, NX HCIIOIb30BAHUS I
u KJIeTKaMH, | QU3MKO-XUMHUYECKHX METOJIOB TIOJTy9IEHHUS TTOJIE3HBIX MPOILYKTOB U PEIICHUS BAXKHEHUIITHX
UCIIONIb30BaTh (PM3MKO- | MCCIIEAOBAHUS MAKPOMOJIEKYIT COLMAIbHO-DKOHOMHYECKUX TPOOIIeM;
XUMHUYIECKHE  METOJIbI




HCCIeOBaHUS YMeTh: OPUCHTHPOBATHCS B COBPEMEHHBIX HANPABIICHHUSIX
MaKpOMOJIEKYI, OMOJIOTUIECKIX TEXHOJIOTHHA, METOIaX PaObOTHI C )KHUBBIMHU
MaTeMaTHYeCKue CHUCTEeMaMH U OMOMOJIEKYJIaMH, METO/IaX MCCIIeI0BaHMS
METOMBI 00paboTkn OMOTEXHOJIOTHIECKHUX MPOAYKTOB U O€30IaCHOCTH
pe3yIbpTaToB OmompenapaTos.
OHOJIOTHYECKUX Baaners: 6a30B0it TepMUHOJIOTHEH TUCIUILINHBL, 3HAHUSIMH
HCCaeIOBaHUI HCTIOJIb30BaHUsI, KyJIbTHBHPOBAHUS U XPaHCHHS
0MO00BEKTOB; METOIAMH aHAJIN3a MAKPOMOJICKYIT U
OHOIOTHYECKHX TIPOIECCOB IS MTOTyYeHHUS OHOTIpenapaToB.
HJIK onk 3.2 3HaTh: OCHOBBI MaTEeMaTHUECKUX METOIOB 00pabOTKH
JleMOHCTpHpYeT  MpPaKTUYEeCKHE | Pe3yJIbTaTOB SKCIIEPHUMEHTAIBHBIX UCCIICIOBAHUN, CTAHAAPTHI
HaBBIKH MaTeMaTHIeCKuX | J1abopaTopHOH Oe30MacHOCTH
METOZIOB 00pabOTKH pe3yabTaTOB | YMeTh: IPUMEHSTH MTOMYICHHBIC 3HAHUS JUIS BHIITOTHEHHS
SKCIEPUMEHTAIBHBIX HCCIICTOBAaHHUH C )KUBBIMU CHCTEMAaMHU H OMOMOJICKYJIaMU;
HCCIIEeI0BaHUI Baagers: HaBblkaMu KpUTHYECKOW OLEHKU JIOCTOBEPHOCTHU
PE3yNbTAaTOB SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUIMA
HJIK onx 3.3 3HATB: OCHOBHBIC METO/IbI PA0OTHI C KUBBIMH CUCTEMAMH U
Bnameer oOmeITOM TPUMCHEHUS | OMOMOJICKYJIaMH, METOIBI HCCIICIOBaH, 00paboTKU
METOJIOB NSl  MCCIENOBaHUS | PE3YJIbTATOB, IPOTHO3UPOBAHUS MEPCIEKTUB U COLIMATIBHBIX
MaKpOMOJIEKY, 00paboTKK | MOCTCACTBHIA CBOCH MPO(ECCHOHATBLHON ACATEIEHOCTH.
pe3yNbTaToB OHMOJIOTHYECKHUX | YMeTh: 000CHOBBIBATH 1IEJ€CO00PA3HOCTh PUMEHEHHS
HCCIICIOBAHHN, IPOTHO3UPOBAHUS | JKUBBIX CHCTEM, OMOMOJICKYII; OMOIOTHIECKHUX MPOIECCOB H
MEPCICKTAB W COUHANBHBIX | OMOTEXHOJIOTHYECKUX MPOJYKTOB, OLICHIBATH
[OCJIEACTBUI cBOei | OM0OE30MacCHOCTb;
pogeCCHOHATBHOM Baagern: HaBpIKaMH ~— aHalM3a  OHMOTEXHOJIOTHYECKOIO
JIeSITeIbHOCTH. mporiecca u 00pabOTKH Pe3yNbTaTOB UCCIICIOBAHUN
OIIK-4; Cnocob6en | MK onk 4.1 3HATh: COBPEMEHHBIE JOCTHXKEHUS U OAXObI CO3/1aHUS
MPUMEHSTh MeTobl | JleMoHCTpupyeT HABBIKH | OHOJIOTMYECKHX OOBEKTOB C IICJCHAMIPABICHHO H3MECHCHHBIMHU
OMoVHXeHepUHr W | UCIOJIb30BAHUS METOJIOB | CBOMCTBaMH, UX MPUMEHEHHS B OMOTEXHOJIOTHUHU U 3HATHh
oronH(pOpPMATHKH Ui | OHOUMHKECHEPUHU U | ocHOBEI OHonH(popmaruueckoro ananusa JJHK, PHK u
MOJIYYCHUS HOBBIX | OMOMH(DOPMATHKH IS TIOTYUCHUS | OCIKOB
3HAHMH u JUIS | HOBBIX (hyHIAMEHTAIBHBIX | YMeTh: ONPEACISITh IPAKTHIECKYIO 3HAYUMOCTh
MOJTyYeHUs 3HAHUH HCCIIeIOBaHUS M 00O0CHOBBIBATH UCITOJIb30BAHNE METOIOB
OHOJIOTHYECKUX OmoMHmKeHepUH U ONOMH(MOPMATHKH TS IPOCKTHPOBAHMS
00BEKTOB c HOBBIX OHOOOBEKTOB U MPOAYKTOB;
eJICHANIPABICHHO Baamers: MeTomamMu KPUTHYECKOTO aHAIIN3a METOIMYCCKHIX
U3MCHEHHBIMHU MOJIXO/IOB U MYOJIMKAIIMIA 10 TEXHUKAM CO3JAHHS M aHAJIN32a
CBOMCTBaMH, OHMOIOTHYEeCKUX 0OBEKTOB C IeJICHANPABICHHO H3MCHEHHBIMHU
MPOBOTUTH aHaju3 CBOMCTBaMU;
pe3yJbTaToOB u | UIK onk 4.2 3HATH: METOMBI IMOTYYCHHUS OHOIOTHICCKUX OOBEKTOB C
METOJMUYECKOTO ombITa | [IprMenser METOJIbI | IeNieHANpPaBIeHHO N3MEHEHHBIMHU CBOWCTBAMU U
HCCIICIOBaHUS, OMOWHKEHEPUHU u | OnonHpopMaTHIECKHEe HHCTPYMEHTHI,
OTIpEJICIIATh OronH(OPMATHKH IS MOJIyYCHHs | YMeTh: OLICHUBATh PUCKH, OTPAHUYCHUS U MPAKTHICCKYIO
MPAKTHIECKYIO OMOJIOTHUECKMX  OOBEKTOB  C | 3HAYMMOCTH T'€HETHUECKUX/OMOTEXHOIOTHIECKUX
3HAYUMOCTD I[[EJICHAMPABJICHHO H3MECHECHHBIMU | MOAM(UKAIUIT
HCCICIOBAHUS. CBOMCTBaMU Baagers: MeTonamMu OHOMHXCHEPHH U OMOMH(DOPMATHKH IS

MoJIy4YeHUA OHOJIOTHYECKUX OOBEKTOB C HEJICHAIMPaBJICHHO
N3MCHCHHBIMHA CBOfICTBaMH;

HJIK ok 4.3

Bnaneer MmeromamMm aHanmuza u
HHTEpIpeTaluu pe3yIbTaToB
HCCIICI0BaHUs c LETbIO
OIIPENEIICHUS [IPaKTUYECKON

SHAYUMOCTHU UCCIICAOBaHUA

3uars: [IpuHINIBI KOHCTPYHPOBaHNS, 0a3bl JAHHBIX
OMOJIOrMYECKUX TTOCIIeI0BATEIILHOCTEH, TIOIX0/IBI K OLICHKE
HayYHOI HOBH3HBI, BOCTIPOM3BOJMMOCTH U MPHUKJIATHOTO
MOTEHIMAaIa UCCIIEAOBaHUMN;

YMeThb: cONOCTaBIATh ONY4YEHHBIE PE3YILTATHI C
JUTEPAaTypHBIMHU JTAHHBIMH, BBICIIATH HHHOBAIIMOHHBIE
ACTIEKTHI;

Buagers: moaxonaMu K MaTeHTHOMY MOHUCKY, aHATIU3Y
METOAMYECKHX TTOAXO00B U OLIEHKE MEePCIIEKTUBHOCTH
Pe3yIbTaTOB HCCIEIOBAHUS.




IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJIMHbI

O0beM TMCUUIIMHBI COCTABJIsIET 4 3a4eTHBIX eqUHUIBI, 144 yaca, B TOM YuCIIe JIEKIUH 364, MPaKTHYECKUX 3aHATUH 361,

W3 Hux peanusyercs ¢ MCIOJNIb30BAHHEM AJIEKTPOHHOIO OOYUYEHHS U AMCTAHIMOHHBIX 00pa30BaTeNbHBIX TeXHONOrH He MeHee 20% 4yacoB OT
ayJIMTOPHOU pabOThI

®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH.

4.1 Conepma}me AUCHUILVIMHBI, CTPYKTYPHUPOBAHHO€ II0O TEéMaM, C YKa3aHUEM BHI0B yqeﬁnmx 3aHATHII M OTBEJEHHOI0 HA HHUX
KOJIM4YeCTBA aKAACMHUIECCKHUX JaCcoB

Ne | Pasgenn aMcoMILIMHBI/ TEMA Bunbl yaeOHOM paboThI, dopma TeKyllero
n/ BKIJIIOYAsi CAMOCTOSATEIIbHYIO pa0b0Ty 00ydJaronuxcs, KOHTPOJIsI
H EE MIPAKTHYECKYIO TIOATOTOBKY H TPYAOEMKOCTh ycneBaemocTH/
% E (B gacax) ®opma §
2 2 NPOMEKYyTOUYHOH
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1 2 3 4 5 6 7 8 9 10
1 Tema 1. CoBpemMeHHass OMOTECXHOJIOTHS, KAK HAyKa U Yerubiii onpoc,
- ~OBP ’ y 7 |61 2 2 0,1 2 TOKITA/I-PE3EHTAIIN,
OTpacihb IPOU3BOJICTBA TecTHpOBAHHE
2| Tema2. BHOOGBEKTHI U CTIOCOOBI HX YTHEId ompoc,
7 1121 4 4 0,1 4 JIOKJIaI-TIPE3CHTALNS,
COBEPIIECHCTBOBAHHUS TeCTHPOBAHHE
3 | Tema3.06mas xapaKTepHCTHKA GHOTEXHOIOTHICCKUX YCTHEI onpoc,
7 |18,2 6 6 0,2 6 JIOKJIa1-TIPE3CHTALINS,
IMponeccoB TECTUPOBAHUE
4 | Tema 4. BHOTEXHONOTMst MUKPOGHOTO CHHTE3a 7 1161 6 4 0,1 6 Yernetit onpoc,




JAOKJIaA-IIpe3CHTal M,
TCCTUPOBAHUC.
CUTYyalMOHHBIC 3a1a9n
5 VYerHbll onpoc,
Tema 5. buorexHonorust pacTeHumit 7 (141 4 4 0,1 6 JOKJIa1-TIPE3CHTALINS,
TECTHPOBAHHE
CTHBIH ompoc,
6 YcTHBII Omp
OKJIad-TIPC3CHTAI A,
Tema 6. OCHOBEI OMOTEXHOJIOTHUH KUBOTHBIX 7 141 4 4 0,1 6 A TP 1
TECTHPOBaHUE,
CUTYyalMOHHBIC 3a1a9n
CTHBIH ompoc,
7 v i onp
OKJIaJ-TIpEe3CHTaIUs,
Tema7. Buonnayctpust pepMeHTOB 7 1121 4 4 0,1 4 AOKTAAP t
TECTUPOBAHUE,
CUTYallMOHHBIC 3aJa49n
8 VYerHbll onpoc,
Tema 8. Ponb OMOTEXHOJIOTHHN B yAyUIICHHH 7 1121 4 4 01 4 TOKJIa - TIPE3EHTALHS,
SKOJIOTUYECKOW CUTYyaIluU ’ ’ TECTUPOBAHHE,
CUTYAIMOHHBIC 3aJa491
9 | Tema 9. HaHOGHOTEXHOIOTHH - HOBBIii ATAIT YerHsiit onpoc,
pa3BUTHs OMOJIOTMYECKON HAYKH 7 |10,1 2 4 0,1 4 JIOKJIa 1-IPE3EHTAIIHS,
TCCTUPOBAHHUC
4.2 TlnaH BHeayAMTOPHOH cAMOCTOSITEJIbLHOM PadoThI 00YUYAIOIIMXCS 10 AU CHHUIJINHE
CaMocTosTelIbHas paboTa 00yJarIIUXCsI Y4ueOHO-METOINIECKOE
Cemec obecrieueHne
Haspanue pasnena, TeMbl N Cpoku  |Tpynoemkocts| OLIEHOUHOE CPEACTBO .
™ Bu camocTosTensHO#M paboTh! CaMOCTOSITEIbHOM
BBITIOJTHEHUSI (uac.)
paboThI
7 |Tema 1. CoBpeMeHHas . VYernslit onpoc,
W3ydenne ydeOHOro Marepuana, PeKOMEHIyeMOWM paznen S
OMOTEXHOJIOTHSI, KaK HAyKa U OTPACIIb 1-2 2 JOKJI/I-TIPE3EHTAIINS,
JIMTEPATYpPbl, UHTCPHCT-UCTOYHUKOB, MOATI'OTOBKA K TeCTHDOBAHME
HpOH3BOHCTBa IMPAKTUICCKOMY 3aHIATUIO P
7 Tema2. BHOOGLEKTEL M CIIOCOBEI HX Wzyuyenne yueOHOro marepuajla pEeKOMEHIYEMOM VYerHblii onpoc, paszgen 5
JIMTEPATYpPbl, HHTCPHECT-UCTOYHUKOB, MOATI'OTOBKA K 3'4 4 JAOKJIaA-TIpe3CHTal s,
COBepHIeHCTBOBaHHﬂ MPAKTUICCKOMY 3aHIATUIO. TCCTUPOBAHHNC




CamocTosiTennpHasg padoTa 00yJaromuxcst

yqe6HO-M6T0):[I/I‘ICCKOC

Cemec obecrievuenmne
HasBanue pazzaena, TeMbl . Cpoku  |Tpymoemkocts| OLIEHOYHOE CPENCTBO N
Tp Bun camocTosTenbHON paboThI CaMOCTOATENBHOMN
BBITIOJTHEHUSI (uac.)
paboThI
7 VCTHBII Ompoc
Tema3.O0mas XapaKTCPUCTHKA N3ydenue ydeGHOro MaTepuaia pPEKOMEHIyeMOH 5-6 6 OKITAI-IT ezeH’Ta st paszen 5
6I/IOTCXHOJIOFI/I‘~IGCKI/IX IIPOIECCOB JIUTEPATYpPBI, HHTEPHET-UCTOYHUKOB, ITOATOTOBKA K iecm HOBEII)HI/IB s,
MIPaKTHIECKOMY 3aHSTHIO. p
7 Tema 4. buorexgosorus N3yuenue JICKIIMOHHOTO Marepuana YerHbli onpoc, pazzen S
MHKPOGHOTO CHHTE3a PEKOMEHIYeMOM JIUTEPATYPHI, HWHTEPHET- 7.8 6 JTOKJTIaA-TIPEe3CHTAIHA,
HUCTOYHMKOB, IMOJrOTOBKA K  MPAKTUYCCKOMY TECTHPOBaHUE.
3aHATHIO. CUTYaIIMOHHBIE 3a/1a91
7 W3ydenne y4yeOHOrOo MaTephalia PEKOMEHIyeMOM 9-10 YerHblii onpoc,
Tema 5. buotexHonorust pacTeHUi JUTEPaTyphl, HHTEPHET-UCTOYHHKOB, TOJTOTOBKA K 6 JTOKITIaA-TIPe3CHTAIIHA, paszen 5
MPaKTHICCKOMY 3aHSTHIO. TECTHPOBaHUE
! W3ydenne y4eOHOrO MaTephalia PEKOMEHIyeMOW YCTHEI onpoc, pasaen 3
Tema 6. OCHOBBI GMOTEXHOJIOTUH i yd P P oy JIOKIIaI-TIPE3eHTALHS,
JINTEPATYPhl, HHTEPHET-UCTOYHUKOB, ToAroToBka k| 11-12 6 FeCTHDOBAHHE
KABOTHBIX MPAaKTUYECKOMY 3aHSITHIO. P '
CUTYAI[MOHHBIC 33/1a41
7 . YcrHbIl onpoc,
W3yuenune ydeOHOro Mmarepuaia pPEKOMEHIYEMOMN
JIOKJIaI-TIpe3eHTalus, pazznen 5
Tema7. buounayctpust pepMEHTOB  |muTepaTyphl, HHTEPHET-UCTOYHHKOB, noaroToka k| 13-14 4 FeCTHPOBANIE
OPaKTHYECKOMY 3aHATHUIO. P ’
CUTYAI[MOHHBIC 33]1a41
7 . YerHbli onpoc aszzen 5
Tema 8. Pojib OHOTEXHOJIOTHH B Wzyuenne ydeOHOro Mmarepualia pEeKOMEHIYeMOH ﬂomaﬂ_npezeH’Taum pash
YAYYIICHUH SKOJIOTHYECKOM JUTEPaTyphl, HHTEPHET-UCTOUHUKOB, noaroroska k| 15-16 4 TeCTHPOBAHEE,
CUTyalluu MPAKTUICCKOMY 3aHATHIO. CHTYAIHOHHbIE 33/1a4H
7 |Tema 9. HaHOGHOTEXHONOTHH - paszien 3
HOBBIH 9TAIl Pa3BUTHS W3yuenune y4eOHOro MmaTepuaga pPEKOMEHIyeMOM VYcTHbI ompoc,
JINTEPATYphl, HHTEPHET-UCTOYHUKOB, moAroToska k| 17-18 4 JIOKIIa - TIPE3EHTALINS,

OMO0JIOTNYECKOI HayKH

MPAaKTUYECKOMY 3aHSITHIO.

TECTHUPOBaHUE

OOt 00beM CaMOCTOSITEIbHON PabOTHI 1O AUCIHMIUIMHE (dac) — 42

W3 Hux o0BEM caMOCTOSATENBHOM pPabOThI C MCIOJIB30BAHHEM BIIEKTPOHHOIO OOY4YEHHUs

JUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH (Jac) — 16




4.3 ConeprxaHue y4eOHOTr0 MaTepuaja

Tema 1. CoBpeMeHHasi OMOTEXHOJIOTHsI, KAK HAYKA U OTPAC/Ib MPOU3BOJACTBA

[IpenMer u 3amaun kypca. CBs3b ¢ APYTHMH TUCIUIUIMHAMU Kypca. Bo3HHKHOBEHHE
OMOTEXHOJOTHMH KaK HAayKd M €€ pOJIb B COBpEMEHHOM Mupe. BHOTEXHOJOrHsS Kak
MeXKOTpacieBas 001acTh HAYYHO-TEXHUYECKOTO MPOrpecca U pasjieN MPaKTHYCCKUX 3HAHUH.

CoBpeMeHHBIE HANpaBlIeHUS OMOTEXHOJOTHH. YCJIOBUS NMPUMEHEHHS M TEPCIEKTHUBEI

pasButus.  @DakTopel, OOYCJIOBHBIINME  PAa3BUTHE  COBPEMEHHOHW  OHMOTEXHOJIOTHH.
DKOHOMHUYECKHE U KOMMEPUECKHUE aCTIeKThl OMOTEXHOJIOTUHU. 3a1aud U 1eJTd OMO3KOHOMUKH.
Poib W Mecro OHMOTEXHOJOTMH B OHO’KOHOMHKE, ITHYECKHE M IIPABOBBIC AaCIICKTHI
OHMOTEXHOJIOTHH.

Tema 2. B000beKTHI H CIOCOOBI X COBEPIIEHCTBOBAHUS

[TonsTHe «0M000BEKTY. [Tonbop 1 TpeboBaHkS K 00BEKTaM 11 OMOTEXHOJOTYECKHX TPOIIECCOB.
Ot60p 1 MoaupHUKAIMS MPOMBIIUICHHBIX MITAMMOB-TIPOAYIICHTOB. [IpHHIMITBI ceneKknnuu 1
MyTareHe3a MPOMBIIUICHHBIX IITAMMOB.

Co3znanue u coBepLIeHCTBOBaHNE OMO000BEKTOB. MeTo1bl reHHOM nHxkeHepuu. [Ipumepbt
CO3JIaHUS ITAMMOB-TIPOIYIIEHTOB. Kommekniun  mrammoB.  IlarenroBanue
IITAMMOB U MX JICTIOHUPOBAHNE B YIIOJTHOMOUYEHHBIX KOJIICKIIUSX.

XpaHeHue OHOOOBEKTOB: METOIBI M YCIOBHS XpaHeHus. KpuocoxpaHeHue
Ounonoruveckoro marepuana. Kpuornporekropbl. [IpuHIUIBI pa3zMOpaKUBAHUS KIECTOYHBIX
KynbTyp. banku Ononorndeckux o0paslioB U FreHETHYECKOTO MaTepuana.

Tema 3. O0masi xapakTepucTHKA OMOTEXHOJOTHYeCKUX MPOLECCOB

[Tonsitue MeTaboIM3Ma C TOUKH 3pEHUSI ICTOYHUKA COSIMHEHUH C BBICOKUM PHIHOYHBIM
noteHuuaioM. Beibop nieneBoro nponaykra. IlepBuunbie u BTopuuHble MeTabonuThl. OOIICE
IpEeJICTaBICHNUE O BCEH LIEMOUKEe OMOTEXHOIOTUYECKOI0 IIpolLiecca.

[TpuHIMIIHATBHBIE CXEMbI OMOTEXHOJIOTHYECKHX IpolieccoB. Onucanue HeoOX0IUMOTo
000pyOBaHus JJisi MPOM3BOJICTBA OWOMNpenaparoB. XapaKTEPUCTUKA BAXKHEUIIUX TPYIII
CyOCTpaToB, UCTIONB3YEMBIX B OMOTeXHONIOTUU. COCTaBIIEHHE PEIENTyp MUTATEIbHBIX CpPel.
OcobeHHOCTH cpep NIl BHIPAIIMBAHUS KJIETOK PACTCHHM, JKMBOTHBIX, MUKPOOPTaHHU3MOB.

O6e33apakvBaHNe MTUTATENBHBIX CPE/T. KynsTuBupoBanue 01000BHEKTOB u
amnmaparypa JJid pealu3aiui OMOTEXHOJOTHYECKUX TporieccoB. CocoObl KyIbTUBUPOBAHUS
01o000bekToB. [lpuHIUNBI AeWcTBUS W KOHCTPYKIMH (epmeHTepoB. [epmerusanus u
creprm3anus ooopynoBanus. CUCTEMBI MOJTOTOBKH U OYHCTKU BO3/yXa, IEPEMEIIUBAHUS U
a’pallvy, NEHOTAIEHUs, CTePUIN3alUi, KOHTpossl U ynpasieHus. [loaroroBka moceBHOro
Marepuania CpaBHUTENbHAs OLIEHKA MEPUOJUYECKOTO0 M HEMPEPHIBHOTO KYJIBTHUBUPOBAHUS
01000beKkTOB. OCOOEHHOCTH  KYIHTHBHUPOBAHUS  PACTUTEIBHBIX  KJIETOK. CrmocoObl
BBIpAIIUBaHUS KJIETOK KUBOTHBIX. KyIbTHBHpPOBaHNE KIIETOK HACEKOMBIX.

Boigenenue u odncTka OMOTEXHOJIOTHYECKHUX MPOIYKTOB - METOJBI M XapaKTEpHBIE
0COOEHHOCTH.

[TomryueHUn TOTOBBIX MpenapaTuBHBIX (GOpM. MeToabl KOHTPOJS U KPUTEPUH OIICHKHU
3¢ (PEeKTUBHOCTH OMOTEXHOJIOTHIECKUX TTPOIIECCOB.

[Tonsitue pernamenta. OcoOeHHOCTH TaOOPATOPHOTO W MPOMBIILIEHHOTO periiaMeHTa.
TpyaHocTH MacITabupoBaHUs — TYTh OT JIAOOPATOPHOTO J0 MTPOMBIIIICHHOTO PEryIaMeHTa.

Tema 4. buorexHoJ0russ MUKpPOOHOI0 CHHTE3a
Tunoas cxema MUKpOOHOJIOIHUECKOT0 MPOU3BOACTBa. OCHOBHBIE I'PYIIIbI

MPOMBIIIJICHHBIX MUKPOOPTaHU3MOB: OaKTepuH, APOKKH, TPHUOBI U CTa UM TPOU3BOICTBA
MPOJYKTOB MUKPOOHOTO CHHTE3A.



buoTtexHonOrHs MONy4eHUs MEPBUYHBIX (AMUHOKHCIIOT, BATAMUHOB, OPTaHUYECKHUX
KHCJIOT) ¥ BTOPUYHBIX META0OJUTOB (AHTHOMOTHUKOB, CTEPOHJIOB).

[TponsBoicTBO OO apMaIeBTUISCKUX MTPENapaToB: HHCYJIUH, TOPMOHBI, BAaKIIHHBI,
uHTephepoHsl, bakTepruodaru.

[TpousBocTBO npenapatoB HOpModopsl. TpeOoBaHMS K IITaMMaM MHUKPOOPTaHU3MOB
CUMOHMOHTOB.

Oco0eHHOCTH TTPOU3BOJICTBA CPEJICTB 3AIIUTHI PACTCHUM, MUKPOOHBIX
3eMJICYJOOPUTENHHBIX TPErapaToB.

[Torygenue npoaykToB OpokeHus. THTeHCHBHBIC TEXHOJIOTUY TIOTYyYSHUS 3TaHOJIA.
Hcnonp30BaHrne MUKPOOPTraHU3MOB AJIs OJTydeHus Oenka.

[Tonyuyenue nonucaxapuaos. buononumepst u 6uolIABbBI. MeTo 161 MOBBIIIIEHUS
BBIXO/1a OMOTEXHOJIOTUYECKON MPOIYKIIHH.

Tema 5. buorexHoJi0rusi pacTeHuil
OcHOBHbIE HampaBiICHUS KJIETOYHONW HH)XEHEPUM PACTEHUI: MOJIy4YEHHE KaJlJIyCOB,
CYCIIEH3HOHHBIE KYJIbTYpPbI, pereHepalus pacTeHuil in vitro.

buoTtexHonornu Ha OCHOBE U30JIMPOBAHHBIX POTOIIACTOB. KiloHaIbHOE pa3MHOKEHUE
pPacTeHUl U ero MPakTUYeCcKoe MPUMEHEHHUE.

[IpuHIMIIBI CO3/1aHUS acCOLUAIMM KJIETOK BBICUIMX PACTEHUN ¢ MUKPOOPTraHU3MaMHU Kak
croco0 MoaudUKauy pacTUTENbHON KileTku.  IlodydyeHue  coeAMHEHUH  BTOPHYHOTO
MeTa0oIM3Ma, CHHTE3UPYIOIUXCS B KIETKaX BBICIINX PacTeHUH (ankamousl, (IIaBOHOUIBI,
TJTMKO3H/IBI ).

I'enernueckas Tpanchopmarus pacTeHum. Pazpabotka T€HETHUYECKHU
MOIU(UIIMPOBAHHBIX PACTEHUN C BBICOKOM YCTOWYMBOCTBIO K 3a00JI€BaHUIM, BPEAUTENSAM U
cTpeccoBbIM (akTopaM. TpaHCreHHbIE paCTeHMs — MPOAYLIEHTHI (papMaleBTUYECKUX OENIKOB,
BaKIIMH, aHTUTE]. buoaerpagupyempie MaTepuanbl Ha OCHOBE TPAHCTCHHBIX pPaCTEHUM.
[ToreHunanbHbIe TPOOIEMBI HCIIOJIB30BAHMSI TPAHCTEHHBIX PACTEHUI U ITyTH UX PELICHHUS.

Tema 6. OcHOBBI OMOTEXHOJIOTHH KHBOTHBIX

buotexHonorust B >KUBOTHOBOZACTBE. [IOHSATHE TeHETHYECKHX DPECYpCOB U KPUTEPUU
OIICHKM WX COCTOSHHS. METOAhl M TMOAXOABl K COXPAaHEHUIO TEHETHYECKUX PECYPCOB
JKUBOTHBIX.

Tpancmantanusi >MOPUOHOB CEIIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX M €€ pOJib B
TEHEeTHUYECKOM TMporpecce KUBOTHOBOJACTBA. KynbTHBHpOBaHHE in Vitro >MOpPHOHOB
JKUBOTHBIX. M@XBUIOBbIE TIEPECaTKN SMOPHOHOB M TIOJTYYEHUE XUMEPHBIX KUBOTHBIX.

Meroabsl  KJIOHUPOBAHUsS, MEPCHEKTUBbI HUcnojib3oBaHus. ['MO-opranusmsl B
arponpOMBIIIUICHHOM TPOU3BOJACTBE. [IpuMepbl ycHemHoro mnpUMEHEHHUs TpaHCTeHe3a U
T€HOMHOTO PEaKTHPOBAHUSI Y )KUBOTHBIX.

I'ennas tepanuss u Meronbl penaktupoBanus reHoma. CRISPR-Cas TtexHomoruu
peaaKkTUpoBaHUs reHoMa. Bo3MOXXHOCTH ¥ IEPCIIEKTUBBI UCIOJIb30BaHUS KJIETOK U KIIETOYHBIX
CTPYKTYP pa3IUYHbIX TKaHEH. [[pUHIUIIBI 1 METO/IbI KIETOYHBIX TEXHOJIOTHUM.

[Tomryuenue rubpuom. [Ipor3BoACTBO M MPUMEHEHHE MOHOKIOHAIBHBIX aHTHTEI.

CtBOJIOBBIE KJETKM W WX TMpuUMeHEeHHe. lcmonb3oBaHue KyJIbTyp KIIETOK
MJIEKOTIUTAIONINX B KJIIETOUHOM TeparnuH.

[IpuMeHeHne KyabTyp KJIETOK MIJICKONMHUTAIONIMX B TKAHEBOW HWH)KeHepuu. buomedarts
opraHoB u TKkaHnei. Co3gaHue OaHKa TPAHCIUTAHTUPYEMBIX KYJIbTYp TKaHEH.

Tema 7. buounaycrpusi pepmMeHTOB

OcHOBHBIE KJacChl ()EPMEHTOB, HCIIOJIb3YEMbIE B IPOMBIIUIEHHOCTH. MCTOUYHMKH
depmeHTOB. DEepMEHTHl JKUBOTHOTO, PACTHUTEIBHOTO M MHUKPOOHOTO MPOMCXOXKIEHUS.
OcCHOBHBIE TEXHOJIOTHUYECKHE ATambl MPOU3BOJCTBA MUKPOOHBIX (DEPMEHTHBIX MpENapaTos.
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Metoap!l BBIIACTCHHS, OYUCTKH U cTaOmin3anuu (gepmeHToB Mcnonp3oBaHue (epMEHTOB B
MUIIEBOU, (apMalleBTUYECKOM, XUMHUYECKON IPOMBILIIEHHOCTH.

OCOOCHHOCTH TIOJIyYEHHsI TIpenapaToB C ONPEACTICHHBIM COCTaBOM (DepMEHTOB.
KommekcHeie depmentHbie npenaparsl (MOK) m ux ucnons3oBanue. depMeHTaTHBHOE
IIpEBpalleHNE LEUII0JI03b] B caxapa.

NmmoOunmn3oBanubie pepmenTsl. Hocurenn u mMeToasl UMMOOMIM3AMU (PEPMEHTOB.
CpoiicTBa MMMOOMIM30BaHHBIX (epMeHTOB. HMMMOOMIM30BaHHbIE TOJH(PEPMEHTHBIC
CUCTEeMbI. BHOTEeXHOIOTHH, OCHOBaHHBIE HAa UCTIOJIB30BAaHUU UMMOOMIIN30BaHHBIX ()EPMEHTOB.
buoceHncopsl 1 OMOYUIIBI.

Tema 8. Posib 0MOTEXHOJIOTHH B yJIy4lIeHHH IKOJIOTHYECKON CUTYyauuu

AKTyaJIBHBIe OKOJIOTHUYCCKHUC HpO6JIeMI)I. Bbuorexuonornueckue METOAbI OYHNCTKH
CTOYHBIX BOJ W TMOYBHL. buopemenuanus Hedrezarps3HeHHBIX TeppuTopHid. Vcmonbp3oBaHue
MHKPOOPTaHHU3MOB IJIA HOTJIOIICHUSA TSAXKEJIBIX METAJIJIOB U TOKCHUYHBIX COeI[HHCHHﬁ.

[TpumMeHeHre OMOTEXHOIOTUYECKUX METOJIOB Ul OYMCTKH T'a30BO3AYIIHBIX BBIOPOCOB.
buonerpananus u mnepepaboTKa MPOMBIIUICHHBIX OTX0J0B. KommoctupoBanue, NHILEBBIX
OTXOJIOB U arpooTXO0JI0B.

bruotexHonornyeckre MeTOIbl MPOU3BOJCTBA OWOTOILIMBA: OHMO3TaHONA, OWOIU3EINs,
Ouoraza, OwmoBomopona. CpaBHeHHE 3((EKTHBHOCTH pPA3TUYHBIX BHJIOB OHOTOILIMBA.
HepCHeKTI/IBBI BHCOPCHUA OMOTEXHOJIOTHUECKNX NCTOYHUKOB OHCPTHHU.

[IpousBoacTBO  OMoOpasnaraeMbIX — IJIACTUKOB.  buornapomertainyprus u €€
npeumyniecTBa i Hepepa6OTKI/I KOHKPCTHBIX THUIIOB MHUHCPAJIBLHOI'O CBIPbS. HepCHeKTI/IBHBIe
TEXHOJIOTUH MOJYYCHUS] METAJIIOB U3 PY/I.

bezonacHOCTh OMOTEXHOJIOTUYECKOTO TPOM3BOJCTBA JUIS UYEIOBEKA M OKpYKaIOMIeH
cpensl. MexayHapoHas 3aKOHOJaTelbHas 6a3a mo Ono0e30macHOCTH. 3aKOHOAaTeIbHas 0a3a
Poccun mo ©OwmoGe3zomacHocTH W ee peanmzanus. Cuctema KOHTPOJS OHOJIOTHYECKON
0€e301acHOCTH

Tema 9. HaHOOMOTEXHOJIOTHM - HOBBI 3Tall Pa3BUTHA OMOJIOTHYECKON HAYKH

OO01ue npeacTaBlIeHUs] O HAHOOOBEKTaX U HAHOTEXHOJIOrHsAX. bBroMakpoMoneKysbl Kak
cocraBisomMe  HaHomupa.  HaHomarepuanbl.  buomenuuuHcKME — HaHOMAaTepHabl.
Hanorokcukonorus. Hanoduocencopuka. Hanobuomoropsr. Hanopo6otel. Hanotexnonoruuu
Ha OCHOBe BHMpycoB. HanoTexHomoruum u OuomumeTHka. Pa3BuTne HaHOOMOTEXHOJIOTHH U
BO3MOJKHBIE PUCKHU. buonormdeckas 0€30MacHOCT, HAHOKOHCTPYKIIMH W HAHOTEXHOJIOTHI.
Oco0eHHOCTH BIMSHUSA HAHOYACTUIL Ha KUBbIE OPraHU3MBI.

4.3.1 TlepeyeHb CEMMHAPCKHUX, MPAKTHYECKUX 3aHATHH U J1a0OPaTOPHBIX padoT

Ne Ne pasznena u TeMbl HanmenoBanune Tpynoemkocts | Ouenounsie | ©opmupy
/H CEMHHApPOB, (dac.) cpencTBa eMbIe
MPaKTUYECKUX U Bceero | U3 Hux KOMIIETEH
a00PaTOPHBIX paboT | YaCOB | HMPAKTH 110701
aeckas (uHOuKaT
HOATOT opsI)
OBKa
1 2 3 4 5 6 7
1 VeTHbIi OIIK-3
Tema 1. CoBpemeHHas CoBpemeHHast ompoc, UK onxs.1
OMOTEXHOJIOTHSI, KaK HayKa 1 OMOTEeXHOOTHSA, KaK HayKa 2 JOKIaa- OIIK-4
OTpacib NMPOU3BOACTBA W OTpacilb POU3BOJICTBA npesenrauust, | UAK omxs.i
TECTUPOBAHKE
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OIIK-3

HJIK onxs.i
BrooObekTer.  XpaHeHHe MK
OIIK3.2
OMOOOBEKTOB: METOINBI U VeTHbI OIK-4
Tema2.5r000BEKTHI U YCIOBHS XpaHCHU ompoc, UK onces
CIIOCOOBI UX JIOKJIaI- HJTK onks.2
COBEPIIEHCTBOBAHUS npeseHTatus, | MK onxss
Croco0bt TECTUPOBaHUE
COBEPIIICHCTBOBAHMS.
0M000BEKTOB
OOGmas cxemMa OIIK-3
OHMOTEXHOJOTUYECKOTO K onxs.i
NIPOU3BOJCTBA. K ons.2
. HJIK onks.s
Tema3.0O61mmas CrocoGer YCTHbIi OIIK-4
XapaKTepUCTUKA KyJIbTUBUPOBAHHA onpoc, UK onrst
OMOTEXHOJIOTUUECKUX 61000BEKTOB Aoknat UK onks.2
MIPOLIECCOB TIpe3CHTALIA, HJIK onkass
TECTUPOBaHHUE
Beigenenve u  odmcTKa
OHMOTEXHOJOTUYECKHUX
MIPOAYKTOB
buoTtexnonorus VY CTHEII OIIK-3
MOJy4YEHUs IEPBHYHBIX H ompoc, K ons.1
Tema 4. buotexHonorus BTOPUYHBIX META00JIUTOB JOKIa/- HJIK ons.2
MHUKPOOHOTO CHHTE3a npeseHTaLS, gﬁﬁ _‘ZHK3-3
Ipoussozacrso TECTUPOBAHHE, | /-
OnodapmaneBTHYECKHX CHTYaLHOHHBI HﬂK OIK4.1
IpenapaToB € 3a1aun VIK orks.2
HJIK oriks.s
Kierounass u TKaHeBas OIIK-3
HUH)KEHEpPUS paCTeHUN V CTHBIH K onks.i
onpoc HJIK oriks.2
Tema 5. PI/IOTSXHOJ‘IOFI/IH ﬂoma;[- UK onxs.3
pacTCHUU I'eHernueckas IIPE3CHTALLHS, 225'4
TpaHchopMalKs paCTEHHH. TeCTHpOBAHHE, WK gzi;z ;
HIK onkes
I'eneTnyeckoe V CTHEIH OIIK-3
KIOHUPOBAHUE:  METOBI ompoc, Z;’ﬂ]][i OITK3.1
KJIIOHUPOBaHHS, JTOKTa- OIIK3.2
Tema 6. OCHOBBI IePCIICKTHBbI HpeseHTALIS HJIK onxs.3
OMOTEXHOJIOTHUH HKUBOTHBIX HCIIONE30BAHMS et ! OIIK-4
poBaHHUeE, MK omiers
Knerounas u remHas CUTYyallMOHHBI ATK a2
Tepanus € 3a/la9H ATK oncs s
[IpousBosicTBO YV CTHBIN OIIK-3
(hepMEHTHBIX MpernapaToB ompoc, ZJK OIIK3.1
IJIK onks.2
Tema7. Buounyctpus Buorexnonoruuy, AOKIAM HJIK onks.3
(bepmeHTOB OCHOBaHHbIE Ha TIPESCHTALNA, | O[TK-4
HCII0JIb30BaHUH TECTHPOBAHHE, UK onks1
MMMOOUIN30BaHHBIX CUTYallMOHHBI UK onks.2
(hepmeHTOB € 3aja1u UK onrss
buorexHonoruueckue V eTHbIH OIIK-3
METOJIbI OYUCTKU CTOYHBIX HJIK ons.1
ot P e o o e | Wik
CUTyaILuH buopememanns Hpe3eHTanys, gﬁﬁiﬂm}
He(Te3arpsI3HEHHBIX TeCTHDOBANME
MUKpPOTEPPUTOPUI p » | AIK oy
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buorexnonorngeckue cutyaunoHusl | UAK onks2
METOIbI NPOU3BOICTBA € 3a1a49n HJIK onkss
OHOTOIINBA
9 OO61ue mpencTaBiIeHUs O OIIK-3
Tema 9. HanoGuorexmonornn | HAHOOOBEKTaX 1 Y cTHRI g’gﬁjﬂl{j‘]
- HOBBIi{ TN PA3BUTHS HAHOTEXHOJIOTHSIX. ompoc, IR
OHOIOTHYECKOI HAYKH 4 JOKNIa- IK orixa.1
y HJIK ornks3
HaHOOHOTEXHOIOTHH B MIPE3CHTANA
MeTHIEE TECTUPOBAHUE
4.3.2. Ilepeyenb TeM (BONPOCOB), BLIHOCHMbIX HA CAMOCTOSITEJIbHOE U3y4YeHH e
CTYA€HTAMH B PAaMKaXx caMoCcTosATebHO# padotsl (CPC)
Ne Tema 3anaHue ®opMmupyema NAK
n/n 1
KOMIIETEHIIUS
1. 1.IToAroToBKa K yCTHOMY OTIPOCY OIIK-3 HJIK onxs.i
CoBpemeHHast GHOTEXHOIIOT N, 2.. IlloarotoBka JOKJIa0B 110 OIIK-4 UK onkcs.s
KaK HayKa U OTPaciib TeMe
HPOU3BOICTBA 3.I1oArOTOBKA K TECTHPOBAHHIO
2. 1. TloaroToBKa K yCTHOMY OIIK-3 HIK onxs.i
Broo0OBeKTHI 1 CIOCOOBI UX orpocy OIIK-4 HUK o 2
2.. I[ToaroroBka AOKIAI0B IO HIIK onks.i
COBEPIIICHCTBOBAHHUS
TEME HIIK onxs.2
3.IToroTOBKA K TECTUPOBAHHIO UK onkas
1.IToaroToBKa K YCTHOMY OIPOCY OIIK-3 HIIK onxs.i
3. 2.. IToaroroBka JOKJIaI0B 110 OIIK-4 UK onxs.2
OO0mmast xapaKTepUCTHKA TEME HJIK onxs.3
omoTexHoIOrmYecKux nporeccoB | 3.IIoAroToBKa K TECTHPOBAHHIO UK onks.1
HJIK onxs.2
UK onxs.3
4, 1. TMoaroroBka K ycTHOMY OIIK-3 HJIK onxs.i
buortexHonOrHst MUKpOOHOTO oInpocy OIIK-4 HJIK ons.2
CHHTE3a 2.. IloaroroBka JOKJIA/IOB 110 HJIK onks.s
TEME HIIK onxs.1
3.IToaroToBKa K TECTUPOBAHHIO HIIK onks.2
HJIK onkss3
5. 1.TToaroToBKa K YCTHOMY OIIPOCY OIIK-3 HIIK onxs.1
2.. IToaroroBka JOKJIaI0B 110 OIIK-4 UK onks.2
o TEME Hﬂ[{ OJIK3.3
buorexHonorus pacTeHUn
3.IToaroToBKa K TECTUPOBAHHIO UK onks.1
HJIK onxs.2
UK onxs.3
1. TloaroToBKa K yCTHOMY OIIK-3 UK onks.i
6. ompocy OIIK-4 HJIK onks.2
OCHOBBI OHOTEXHOJIOTHHA 2.. IToaroroBka I0KJIag0B 110 HJIK onxs.3
>KUBOTHBIX TEME UK onks.1
3.IToaroToBKa K TECTUPOBAHHIO HIK onkas.2
WK onkss3
7. 1.IToaroToBka K yCTHOMY OTIPOCY OIIK-3 HIIK onxs.i
2.. IToaroroBka I0KJIag0B 110 OIIK-4 HIIK onks.2
TEME HJIK onixs.3
Buounnycrpus pepmentos 3.IToaAroToBKa K TECTUPOBAHHIO HIIK onks.1
HJIK oniks.2
UK onkss
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8. 1. TloaroToBKa K YyCTHOMY OIIK-3 K onxs.i
orpoc OIIK-4 HJIIK
Pone 6norexHonoruu B pocy AR oz
. 2.. IToaroroska I0OKJIaJ0B 10 HIIK ogixs.3
YIYYIICHAH YKOJIOTUIECKON
VAL TEME UK onks.1
yan 3.IToAroToBKa K TECTUPOBAHHUIO UK onks.2
UK oniks.3
HaHOGHOTEXHONOIMH - HOBbIH 1.IToaroToBKa K yCTHOMY OTIPOCY OIIK-3 HJIK onxs.i
9. DTN Pa3sBUTHS GHOTOTHYECKOIT 2.. IToaroroBka J0KJIaJ0B 110 OIIK-4 HIK onks.1
HayKu TEME UK onks.3
3.IToaroToBKa K TECTUPOBAHHIO

4.4. Meroauyeckue YKa3aHHMsi 10 OPraHM3alMU CAMOCTOSATEJbHOW PadoThI
CTY/1€HTOB

CamocrosTenbHas pa60Ta CTYACHTOB IPECICAYET CIACAYIOIHNE LCIIU:

o COBEPILICHCTBOBAHHE HABBIKOB CaMOO00Opa3oBaTENbHONW pabOThl KaK OCHOBHOTO ITYTH
MOBBIIIIEHUS YPOBHS 00pa30BaHMUS;
o yri1yOJeHue U pacIliupeHue 3HaHUH 110 IpeMETYy.

[To nuctumnuHe « BUOTEXHOIOTHS MIPEeAIaraloTCs CleayroIue GOopMbI CAMOCTOSITEEHOM
paboTHhI:
a)  YrnyOjeHHBIH aHaNWM3 HAYYHO-METOIWYECKOW JHUTEepaTyphl U H3y4yeHHE Y4eOHOro
MaTtepuaa, mpeayCMOTPEHHOTO pabodeil mporpaMMoi;
0) MOArOTOBKA K YCTHOMY OIPOCY HA MPAKTHYECKHUX 3aHATHUSAX;
B)  TOJTOTOBKA YCTHBIX JIOKJIAJIOB C MPE3EHTAIIUEH;
r) paborta c JeKIMOHHBIM MAaTEPUAIOM U CIIPAaBOUYHBIMH UCTOUHUKAMH;
)  TOATOTOBKA K BOIPOCAM TEKYIIETO KOHTPOJISI K TECTHPOBAHUIO
€)  pelleHUE CUTYaIlMOHHBIX 3a]a4
JIIst  caMOCTOATEILHOTO HM3YyYEHHUS TEM PEKOMEHIYETCS WCIO0Ih30BaTh OCHOBHYIO U
JNOTIONTHUTETIPHYI0 — JUTEepaTypy, a TakkKe MCTOYHHUKH, HaWJCHHbIE TMpPU  TOMOIIH
WH(OPMAIIMOHHO-CIIPABOYHBIX U IOUCKOBBIX. JlJI 3aKperuieHus MaTepuania peKOMEHIYeTCs
JieNaTh KpaTKue KOHCTIEKTHI TI0 TEME.
Pexomenoayuu no noocomoexe ycmnozo 0oxknaoa

Yemusiii doxnao — 3to coodiienue B TeueHue 10 MUH, B KOTOPOM CTYICHT B JJAKOHHYHOM
(dbopMe T0IDKEH H3JI0KUTh MaTEPHUAJ [0 COOTBETCTBYIOMICH TeMe, MPUACPKUBASICH CIIETYIOMIETO
MIaHa: BBEJCHHE, OCHOBHAs 4YacTh, 3akitodeHue. JlOKliaj COMpoBOXKAAETCs IMpEe3CHTallneH,
OTpakarolIeld OCHOBHBIC TIOJIOKEHUS IO COOTBETCTBYIOIICH TeMe, BKIIOYAIOIICH HATJISTHBIC
MaTepuaibl (CXeMbl, TabauIbl, GoTo u T.1.). [1o OkOHUaHUM AOKIIa[a CTYACHTY 3aJaI0T BOIPOCHI,
KaK IMPETnoJIaBaTelib, TaK M CTYICHTHI, Ha KOTOPBIC JTOKJIATIMK JOJDKEH JaTh UCUYCPIBIBAIOIINC
OTBETHI.

Pexomenoayuu no noocomoske npesenmayuu

[TpeseHTanmu — cmnoco0 mpeacTaBiIeHUs WH(OPMAIMU, COYeTaoluil B cebe TEKCT,
TUIIEPTEKCTOBBIC CCHUIKH, KOMIIBIOTEPHYIO aHUMAIIUI0, Tpa(uKu, BUIACO, My3bIKY H 3BYKOBOM
psi, KOTOpbIE OPraHU30BaHbl B €IUHYIO cpedy. lIpeseHTanus uMMeeT CIOKET, CLEHaphil H
CTPYKTYpPY, OpPraHU30BaHHYIO JUIsl YyA0OHOro Bocupustus WHMopManud. OTIMIUTEITHLHOM
OCOOCHHOCTBIO TIPE3CHTALMU SIBISETCS €€ WHTEPaKTHBHOCTh, TO €CTh cO3JaBaeMasi s
MIOJTE30BATENISl BO3MOXKHOCTD B3aMMOJICHCTBHS Yepe3 dJIEMEHTHI YITPaBICHHUS.

[Tpe3eHTamnmst Bceria COCTOUT U3 IBYX OCHOBHBIX KOMIIOHEHTOB: HH(POPMAIIHH, KOTOPYIO
BBICTYIAIOUINI XOYET TOHECTU 10 ayAUTOPHH, U MaHephl u3yioxkenus. Hamnucanuelii Ha Oymare
TEKCT MOMOTaeT 0oJiee YETKO U MOCIIEeOBATEILHO U3JI0KUTh MaTepual. [Ipe3eHTanuu o0bI9HO
nenarot B PowerPoint, B Impress, 6o B Acrobat. XXenatensHo npuaepKUBaThCs MPUHIIMIIA:
OJIMH CIIaii]] - OJJHa MBICITb. TUTYIBHBIN CIAN] TOKEH COAEpKaTh HAa3BaHUE MPE3CHTAIlH, €€
aBTOpa, KOHTaKTHYI0 WH(popmanuio aBTopa. Ha BTOpoM cialijie 0OBIYHO MpeACTaBIeH IUIaH
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NPE3CHTAIMH, OCHOBHBIE Pa3elibl WM BOIPOCHI, KOTOpPhIe OynyT paccMoTpeHbl. OcTanbHbIe
CJIalIbI HY)KHO CTPOUTH 10 MOJICIIH: TE3HC - ApT'YMEHTHI — BBIBOJI. BBIBOIBI BCET/1a TOHKHO OBITH
JIaHbl SICHO M JJAKOHMYHO Ha OTHAENIbHOM crnaije. IIpeanociennuil ciaia AOJKEH COAEPKATh
UHPOpMaIHIO 00 NCIIOJIH30BAHHBIX HCTOUYHUKAX JIUTEPATYPhI, HHTEpHET-pecypcax. [locnennuit
CJIaii;I MOXKET MOBTOPSITH TUTYIIbHBIN ¢ ToOaBieHueM (pasel «Criacn6o 3a BHUMaHuE!»

Ha cnaiigpsl MOJKHBI MOMACTh TOJIBKO CaMble Ba)KHBIC TE3HMCHI W JIAaHHBIC, a TaKXKe
rpaduueckuil MaTepua: aUarpaMMel, pucyHku, portorpaduu. CrapaiiTech nenarh ciaiapl Ha
OJTHOPOJTHOM CBETJIOM (pOHE C O0JIee KOHTPACTHBIM TEKCTOM. KirtoueBble clioBa B IPEJIOKEHUH
Jy4Ile BBIACTATH )KUPHBIM HIPUGTOM MM IIBETOM. TEKCT MUIIHATE KPYITHO, INIOTHO HAOpaHHBIHI
TEKCT CJIOKHEE BOCIIPHHUMAETCH.

4.5 IlpuMepHasi TeMaTHKa KypcOBbIX padoT (IIPOEKTOB)
KypcoBsie paboThl HE IPETYCMOTPEHBI y4€OHBIM TUIAHOM.

V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

a) mepevyeHb JIUTEPATYPHI

1. Buorexnonorus [Tekct]: B 2 4.: yueb. u mpaktukym / pen.. H. B. 3arockuna, JI. B.
Hazapenko. - 2-e u3n., ucnp. u goi. - M.: FOpaiir, 2018 (25 3k3.)

2. EropoBa T.A. OcHoBbl OuoTexHoyiorun [Tekct]: y4ed. mocobue ans crya. By3oB / T. A.
Eropoga, C. M. Knynosa, E. A. )KuByxuHa. - 3-e u3n., crep. - M.: Akagemus, 2006. - 208 c
- ISBN 5-7695-2808-7 (28 k3.)

3. CanosapoBa, B. II. Dk010ro-0M0T€XHOJIOTHYECKHE OCHOBBI KOHBEPCHM PaCTUTENIBHBIX
cyocTparoB. y4uebd. mocobue mis cryn. By3oB / B. I1. CanmoBapoBa; UpkyTckuit Toc. yH-T,
Hayu. 6-xa. - 2-e u3a., nepepad. u fon. M. Dueprusi, 2006. - 543¢. ISBN-598908-001-4 (45
9K3)

4. Uxenkenu B.A. buorexnonorus: yue6. nocodue / B. A. Uxenkenu. - CI16.: [IpocniekT Haykw,
2014. - 335 c. ISBN 978-5-906109-06-4 (5 3k3)

5. ®usuko-xumuueckne metonsl B Ouonoruu: / B. II. CanoBapoBa [u ap.]; pea. B. IL
CanoBapoBa; - Upkyrck: U3a-Bo UT'Y, 2013. - 295 c. - ISBN 978-5-9624-0806-4 (88 7k3)

6. UYemepunosa, B.11. OCHOBBI FeHOMUKH U TPOTEOMHUKHU: TEXHOIOTHH pekoMOnHaHTHBIX JTHK
nepBoro nokosueHus (remHas uaxxenepust) / B. M. Uemepunosa. Hpxyrck: U3n-so UT'Y,
2014. - 238 c. - ISBN 978-5-9624-1217-7 (39 »k3.)

7. OrapkoB b. H. Mycota - ocHoBa MHOTHX OMOTexHOMOTHI [DnexkTpoHHbI pecypc] / b. H.
OrapkoB. - OBK. - Hpkyrck: Bpemst crtpanctBuii, 2011. - Pexxum npoctyma: 243
"bubnuorex". - Heorpanuu. nocrym. - ISBN 978-5-91344-259-8 (10 »k3.)

8. Sxymos, T. P. Monexymnsipuas 6uorexnonorusi/ T. P. Skynos, T. X. ®@an3oB. — Kazans:
KI'ABM umMm. baymana, 2018. — 280 c. — TekcT: 31eKTpoHHBI // JIaHb: 371€KTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/122952— Pexum nocryma:
JUIsL aBTOPU3. MTOJIb30BaTENEH.

9. Epmummn, A. II. I'emermueckn Moau(uIIMpOBaHHBIE OPraHU3MBI U OHOOE30MACHOCTH
[DnexTponnsiif pecype] / A. I1. Epmumus. - Munck: benapyckas naByka, 2013. - 171 c. -
Pexnm noctyna: DBC "A#ibykc". - Heorpaanu. noctym. - ISBN 978-985-08-1592-7

10. ®pewrnn,P.A. KynpTypa )KUBOTHBIX KJIETOK [DneKkTpoHHBIN pecypc] / P. f. @pemnu. - M:
bunowm. Jlabopatopus 3uanuii, 2013. - 691 ¢ Pexxum nocryna: 9bC "UznarensctBo "Jlans".
- Heorpanuu. nocrym. - ISBN 978-5-9963-1342-6

11. baxenona, 1. A. OCHOBBI MOJIEKYJIsIpHOM Orostorun. Teopus u mpakTHKa: yaeOHOE ocooue
s By30B / U. A. baxenosa, T. A. Ky3nernoBa. — 2-e usn., crep. — Cankr-IlerepOypr:
Jlawp, 2021. — 140 c. — ISBN 978-5-8114-6787-7. — Tekct: 31eKTpoHHBI // JlaHb:
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http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9E%D0%B3%D0%B0%D1%80%D0%BA%D0%BE%D0%B2%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9D%D0%B8%D0%BA%D0%B8%D1%82%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D1%80%D0%BC%D0%B8%D1%88%D0%B8%D0%BD%2C%20%D0%90%2E%20%D0%9F%2E
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D1%80%D0%B5%D1%88%D0%BD%D0%B8%2C%20%D0%A0%2E%20%D0%AF%2E

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

aJIeKTpOHHO-OuOmoteynass cucrema. — URL: https://e.lanbook.com/book/— Pexum
JOCTYTA: JUIsl aBTOPHU3. TIOJIb30BaTEIICH.

ITecto, I'. B. buorexnonorus: ydedbHo-meroaumdeckoe nocooue / I'. B. Ilecro, H. H.
Kykos. — Tyma: TIIIY, 2021. — 68 c¢. — ISBN 978-5-6045162-5-6. — Tekcr:
JNEKTPOHHBIH // Jlanb: AJIEKTPOHHO-OUOTHOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/213473— Pexxum moctyma: ais aBropus. Iloas3oBareneit
CoBpeMEHHBIE HAyYHBIE, TEXHOJOTHYECKHE W COIMAIBHO-ITUYECKHUE TPOOJIEMBbI B
ouorexnonoruu: ydeonoe mocodbue / XK. A. CamnponoBa, C. B. Csepryszosa, H. C.
Jlynanauna, A. B. Csatuenko. — benropona: BI'TY um. B.I'. Illyxosa, 2020. — 78 ¢. —
Texkcr: oanekTpoHHbI //  JlaHb:  3NeKTpOHHO-OMOMMOTe4yHas cucrema. —  URL:
https://e.lanbook.com/book/177606. — Pesxum gocTyma: it aBTOPH3. MOJIb30BATEIICH.
CucTeMbl OpraHu3aIK, KOHTPOJIS U YIPaBJICHUS OMOTEXHOJIOTUYECKHMHU MPOIECCAMU U
pou3BOJICTBOM: yueOHoe ocodue / E. A. daycr, A. K. Hukudopos, A. B. Komuccapos [u

ap.]. — CaparoB: Caparockuii I'AY, 2019 — Yacre 1: HopmupoBanue
onorexHonornueckux mpousBoacts — 2019. — 220 ¢. — ISBN 978-5-91818-602-2. —
Texkcr: oanekTpoHHblii /  JlaHb: 3neKTpoHHO-OMOMMOTe4yHass cucrema. — URL:

https://e.lanbook.com/book/137493— Pexxum poctyma: ajisi aBTOPHU3. TOJIb30BaTEIICH.
Kpurep, O. B. Opranuzamnus 0MOTEXHOJIOTHYECKHX MTPOU3BOACTB: yueOHoe nocodue / O. B.
Kpurep, C. A. BanoBa. — Kemeposo: KemI'VY, 2018. — 99 c. — ISBN 979-5-89289-176-
8.— Texkcr: snektponHblii / Jlanb: smekTpoHHO-OMOIMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/107701— Pexxum gocTyma: ajisi aBTOPHU3. TOIb30BaTEIICH.
Medonses, I'. A. I'enetuka ¢ ocHoBamu OuoTexHosOrUU: yueOHOe mocobue / I'. A.
MedoareB. — Yebokcaper: UI'CXA, 2017. — 118 c. — ISBN 978-5-7677-2605-9. —
Texct: oanekrtponHslt / JlaHb: 31MeKTpoHHO-OmOMMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/139072— Pexxum goctyma: ajisi aBTOPHU3. TOJIb30BaTEIICH.
Axumosa, C. A. buorexHonorus: yuebnoe nocooue / C. A. Axumosa, I'. M. dupcos. — 2-
e u3a. — Bomrorpan: Boarorpaackuit AV, 2018. — 144 c¢. — Tekct: anekTpoHHbIH //
Jlanb: anexTpoHHO-OMOMHoTeuHas cucrema. — URL: https://e.lanbook.com/book/112369
— Pexum nocryna: s aBropus. Ilons3oBareneit

[Iumosa, 0. C. MozxenupoBanue OMOTEXHOJIOTHUECKHUX IPOLIECCOB: yueOHoe mocoodue / 1.
C. Iumoga, H. 1O. lemunenxo. — Kpacuosipck: Cubl'Y um. akagemuka M. @. Pemernéna,

2018. — 96 c. — TekcT: 3neKTpoHHBIH // JlaHb: 31E€KTPOHHO-OMOIMOTEYHas cUcTeMa. —
URL: https://e.lanbook.com/book/147480. — Pexum jgocTtyma: s aBTOPHS.
[I0JIb30BATENIEH.

@upcos, I'. M. Bupycomnorust u 6uorexnonorus: yueonoe nocodbue / I'. M. @upcos, C. A.
AxumoBa. — 2-e u3J., non. — Bonrorpan: Bonrorpanckuii 'AY, 2015. — 232 ¢. — Tekcr:
ANEKTPOHHBIH // Jlanb: ANEKTPOHHO-OMOIMOTEeUHAS cUcTeMa. — URL:
https://e.lanbook.com/book/76630 — Pexxum moctyma: ajis aBTOPH3. MOJIB30BATEIICH.
Epmakos, B. B. Bupyconorus u 6uorexnoinorus: metoguueckue ykazanus / B. B. Epmakos.
— Camapa: CamI'AY, 2019. — 25 c.— TekcT: 37eKTpOHHBIH // JlaHb: 3JIEKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/123533 — Pexwum mocryma:
U1l aBTOPU3. MOJIb30BaTENEH.

Muponos, [1. B. MeTo/ib1 BeIICICHNS B aHaTKM3a IMTPOIYKTOB OMOCHHTE3a: yueOHOoe mocooune
/ I1. B. Muponos, E. B. Anaynunoa. — Kpacnospck: Cubl'Y um. akanemuka M. O.
Pemernénra, 2019. — 116 c. — TekcT: snekTpoHHBIH // JIaHb: 3MeKTPOHHO-OMOINOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/147482 — Pexxum moctyna: Ijsl aBTOPHU3.
MT0JIb30BaTENEH.

BBenenne B OMOTEXHONOTHIO [DNEKTpOHHBIH pecypc]: yuyeO. A By30B IO Harp.
"buonorus" u cmexusiM Hanp./ A. U. Herpycos. - OBK. -M.: Akanemus, 2014. - Pexum
noctyna: 943 "bubnnotex". - 20 noctynos. -ISBN 978-5-4468-0345-3

[IpoMmblieHHOE TPOU3BOJACTBO OMOJIOTMYECKH aKTHBHBIX BELIECTB: yueOHoe rmocodue / A.
1O. IIpocexkos, O. B. Kpurep, JI. C. Jpmrok, JI. K. Acskuna. — Kemeposo: KemI'Y, 2020.
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— 82 ¢. — ISBN 978-5-8353-2687-7. — Tekct: snekTpoHHbIH // JlaHb: 31E€KTpOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/162609— Pexxum mocryma:
JUIsL aBTOPU3. MOJIb30BaTEIEH.

24. KcenopoutoB b. C. OcHOBBI MHKPOOHMOJIOTHH M DKOJOTHYECKOW OMOTEXHOJOTUH
[Dnextponnslii pecype] / b. C. Kcenodonros. - DBK. - M.: Uudpa-M, 2015. - Pexum
nocryna: OY3 "bubmuorex". - Heorpanwmu. poctym. - ISBN 978-5-8199-0615-6.
- ISBN 978-5-16-010286-3

0) mepuoguYecKne U3IaAHUS
buorexunonorus-https://www.biotechjournal.ru;
MonexkynsipHas ouonorusi- https://molbiol.ru;
[ennast UH)KEHEPHUS (Russian Journal of Genetic Engineering)-
https://elibrary.ru/title_about.asp?id=9260;
[MpuknaaHas OMOXUMES U MEKpoOuoorus- hitps://pbim.ru;
Bectrhuk PAMH / Becrtauk  Poccuwiickoit = akameMuu — MEIUIMHCKHX — HAyK-
https://vestnikramn.spr-journal.ru;
buomenumna-https://biomedicine.ru;
BaBuiioBckuil )KypHaJI TCHETHKY | cesekuuu- https://vavilov.elpub.ru:
buodwusuka- https://biofizika.ru;
Buobesonacuocts u 6morexnoorus- https://elibrary.ru/title about.asp?i1d=34931;
Hayuno-texnuueckue Benomoctu CIIOITY. EcrecTBeHHblE U HMH)KEHEPHbBIE HAyKHU-
https://vestnik.spbstu.ru
Biotechnology and Bioengineering—.https://onlinelibrary.wiley.com/journal/10970290
Nature Biotechnology —. -https://www.nature.com/nbt/
Metabolic Engineering—. - https://www.journals.elsevier.com/metabolic-engineering
Nature Communications —-https://www.nature.com/ncomms/
Nature Chemical Biology—.- https://www.nature.com/nchembio/
Cell Systems— https://www.cell.com/cell-systems/
Current Opinion in Biotechnology— O630pHblii )kypHaJ1, 0XBaThIBAIOLIHIA TIEPESIOBbIC
UCCIIeJ0BAaHMS U HampaBieHus.- hitps://www.journals.elsevier.com/current-opinion-in-
biotechnology
BioDesign Research— Hogwrit xyprain ot AAAS u KeAi 1o npoeKTHpOBaHHIO OMOCUCTEM H
WH)KCHEPHH JKUBBIX OpraHu3MoB.- https://www.sciencedirect.com/journal/biodesign-research
Trends in Biotechnology — OG630pb! 1 aHaIMTHKA HOBEHIINX TPEHIOB B CHHTETUYECKON
6uonoruu- https://www.cell.com/trends/biotechnology/
ACS Synthetic Biology—ITy6nnkyeT OpuruHAIBHBIE UCCIEAOBAHUS 10 IPOEKTUPOBAHUIO,
KOHCTPYUPOBAHHWIO U IPUMCHCHUIO OUOJIOTHYECKNX CUCTEM-
ttps://pubs.acs.org/journal/asbcd6
Synthetic Biology (Oxford Academic)—aBTOpUTETHBIN KypHa, aKIIEHT HA CTAHIAPTHU3ALMIO,
MHKEHEPHBIE TOAX0/IbI M OMoaeTanu-https://academic.oup.com/synbio
Journal of Biological Engineering— TeMbl: TeHHast HHKEHEPHsI, OMOCHCTEMBI, TPOTOKIIETKH,
ounounmkeHepus kietok.- https://jbioleng.biomedcentral.com
Frontiers in Bioengineering and Biotechnology — Synthetic Biology Section
— Pa311en KPVYIIHOT'O OTKPBITOI'O XXVYpPHAJid, HOCBSIIIIéH CUHTCTUYCCKHUM U 6I/IOI/IH)I(eHeDHI>IM
noaxonaam.-https://www.frontiersin.org/journals/bioengineering-and-biotechnology

B) CIIMCOK aBTOPCKHMX METOJAUYECKHX Pa3padoToK

1.CanoBapoBa, B. II. DKoIOT0-OMOTEXHOIIOTUYECKUE  OCHOBBI  KOHBEPCUU
pacTuUTeNBHBIX CyOCcTpaToB. yueb. mocobwue st ctya. By3oB / B. I1. CamoBaposa; UpkyTckuii
roc. yH-T, Hayud. 6-ka. - 2-e u3z., nepepa0. u non. M. Dueprus, 2006. - 543c. ISBN-598908-
001-4 (45 7Kx3)
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http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%81%D0%B5%D0%BD%D0%BE%D1%84%D0%BE%D0%BD%D1%82%D0%BE%D0%B2%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://pbim.ru/
https://vestnikramn.spr-journal.ru/
https://vavilov.elpub.ru/
https://elibrary.ru/title_about.asp?id=34931
https://www.nature.com/nbt/
https://www.journals.elsevier.com/metabolic-engineering
https://www.nature.com/ncomms/
https://www.nature.com/nchembio/
https://www.sciencedirect.com/journal/biodesign-research

2. ®usuko-xuMudeckne Mmetoasl B Ouonoruu: / B. I1. CanoBaposa [u np.]; pea. B. I1.

CanoBaposa; - Upkyrtck: U3n-Bo UT'Y, 2013. - 295 c. - ISBN 978-5-9624-0806-4 (88 7k3)

10.
11.
12.
13.
14.
15.

16.

17.

18.

r) 0a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U MONCKOBbIE€ CHCTEMbI

http://elibrary.ru/defaultx.asp - Hayunas osyexTpoHHas OWOIMOTEKa, KPYIHEHIIHIA
POCCHIICKHIT MH(QOPMAIMOHHBIA TIOPTal B OOJIACTH HAYKH, TEXHOJOTWH, MEIAMIUHBI U
oOpa3oBaHmus, cojepkamuii pedeparsl U MOJHBIE TEKCTHI 0oJiee 12 MITH HAYYHBIX CTaTeH U
myOuKaruii.

http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepuer BepCHst
MEXYHAPOJHOTO KYpHaja 10 OMOXUMHH ¥ OMOXMMHUYECKUM acleKTaM MOJICKYIISIPHOMN
Ouosnornu, OMOOPraHUYECKON XMMHUH, MHUKPOOHOJIOTUH, UMMYHOJIOTHH, (DU3UOJIOTHH U
OmomMeMIIMHCKUX uccienoBanuii. Ctateu B pdf-opmare.

http://molbiol.ru/protocol/ - onucanue GOJBIIOr0 KOJHMYECTBA (PU3HMKO-XMMUYCCKHUX H
MOJICKYJISIPHO-TCHETUYECKUX METOJIOB.

http://tusearch.blogspot.com - Tlouck >JIEKTPOHHBIX KHHT, MyOJHMKAlUi, 3aKOHOB,
['OCToB Ha caliTax HAyYHBIX JICKTPOHHBIX OMOIHOTEK. B IOMCKOBUKE OTOOpaHBI JTydIlne
OUOIMOTEKH, B OOJIBIIMHCTBE KOTOPBIX MOXKHO CKa4aTh MaTepUalibl B MIOJHOM 00beMe Oe3
peructpanuu. B ciucok BKIIOYEHBI OMOJIMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB M HAYUHBIX
OpraHu3aIuu.

http://www.protocol-online.org/ - CaliT COAEPKUT XOPOIIO CTPYKTYPUPOBAHHYIO
KOJIJICKIIMIO CCBUIOK Ha MPOTOKOJBI METOAOB (B OCHOBHOM, pa3IMYHBIX JabOpaTOpHii).
Hmeercst TeMaTHuecKuii popym.

www.chem.gmul.ac.uk/iubmb - Owoxumuyeckas kiaccuukamus W HOMEHKJIATypa
¢depmenToB. CBOOOIHBIN TOCTYN Ha caiiTe MeXIyHapOIHOTO COr3a OWOXUMHH H
MOJIEKYJIIPHOM OMOJIOTHUH

http://bio.fizteh.ru/student/files/biology/biopharticles/ - pasmen caiita M®THU,
COZIepKaIIMI HAyYHO-TIOITYJISIPHBIE CTaThU
http://www.fptl.ru/biblioteka/biotehnologiya.html- OuobIMOTEKA XUMHKO-

(apmarieBTHYECKOM akageMuH, pa3zaei buorexHonorus

http://www.rostechnologii.ru/ - TocynapctBenHast kopriopanust «PocTeXHOIOTHN
http://cbio.ru- Uarepuer-xypHan «Kommepueckast GHOTEXHOIOTHSI»
http://e.lanbook.com/ -DBC «M3aarenscTBO Jlanb.

http://rucont.ru/- 9BC «PykoHT».

http://ibooks.ru -OBC «AiiGykce»

http://biblio-online.ru/-3bC «OpaiT»

https://www.ncbi.nlm.nih.gov — Be6-caiiT HarmonaisHOTO 1IeHTpa OMOTEXHOIOTHYECKOM
uHpopmanuu CIIA (NCBI), koTtopslii mpeiocTaBiiseT OeCIaTHBIA TOCTYI K pa3IndHbIM
0azaM JaHHBIX, BKJIIOYas 0a3bl NAHHBIX, COJEp)KAIINe PA3IMYHbIC THITBI ICHETHYECKUX
JAHHBIX, 0a3bl TAHHBIX aHHOTAIUN MyOIHKaUi OMOMETUIIMHCKON 1 00111€0M0IOTHYECKOM

HAMpaBJICHHOCTH;  COJICPXKUT  TOMYJSPHBIE  TPWIOKEHUS W WUHCTPYMEHTHI
O01oMH(OPMALIMOHHOTO aHAJIN3A.
https://www.ncbi.nlm.nih.gov/genbank/ — renernueckas 0a3a manHbix GenBank

HanuonansHoro uentpa Ouorexnonoruueckoit nHdopmanuu CIIA (NCBI), koropas
COJCPKHUT  OOIIECOCTYIHYI0O AHHOTHPOBAHHYIO KOJUIEKLIMIO BCEX HYKJICOTHIHBIX
MOCJIe0BATENbHOCTEN, 3aKOIMPOBAHHBIX B HUX MOCIIEI0OBATEILHOCTENH OEIIKOB.

https://www.ebi.ac.uk - EMBL-EBI (European Bioinformatics Institute)- EBpomneiickuii
ananor NCBI. Bximrouaer: Ensembl, ArrayExpress, ChEMBL, UniProt, InterPro, Reactome
http://www.boldsystems.org - oGmaunas r1uiatpopma JUiss XpaHSHHS M aHAIM3A
reHeTnyeckux naHHbIx o JHK-mrpuxkoaupoBanus, paspadoranHas LleHTpoM reHoMuKu
6uopaznoobpasus (Kanana). CocTouT U3 4eThblpeX OCHOBHBIX MOJYJIEH: MMOpTalia JaHHBIX,
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http://www.rostechnologii.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

oOpa3oBatensHOTO TOopTana, peectpa BIN (umentudukanmonnsie nHomepa JIHK-
HMITPUXKOJIMPOBAHUSA) M UHCTPYMEHTapus /Ui cOopa U aHaIu3a JaHHBIX.

19. http://ensemblgenomes.org — Ensembl, coBMecTHBIN Hay4dHBIH TpOeKT EBporeiickoro

uHCTUTYTa OuouHdopmatuku u MHcturyra CoHrepa, KOTOpBIM MperoCTaBIseT
MHTETPUPOBAHHBIN 1OCTYN K 0a3aM JaHHBIX, KACAIOUIUXCA CTPOCHUS T€HOMOB Pa3IMUHbIX
OpraHU3MOB.

20. http://www.ddbj.nig.ac.jp/ — Snouckas 6a3a manueix JJHK DDBJ, koTopas comepkut

MH(OPMALIKIO O HYKJIEOTUIHBIX MOCIIE0BATEIHOCTSX, OTHOCSIIUXCS K Pa3INYHbIM F'eéHaM
U OpraHHU3MaM.

21. https://cyberleninka.ru  —  poccuiickas  HaydHas  JJICKTPOHHas  OMOJIMOTEKa
«KubepJlennnkay.
22. http://molbiol.ru - HeWTpambHas pycCKOS3bIYHAS TEPPUTOPUS I TEX, KTO

po¢eCCHOHATILHO CBSI3aH ¢ OMOJIOTHEH UITH MOJIEKYJISIPHOM OMOJIOTHEN.

23. http://www.academia-moscow.ru -3b U3narenbckoro meHTpa «AKaaeMus».
24.Science  Research Portal - Hayynas mouckoBas cucTeMa, OCYILECTBIISFOIIAs

25.

26.

27.

28.

29.
30.
31.

32.
33.
34.
35.

36.

37.

38.

39.

MIOJTHOTEKCTOBBIN TIOMCK B JKypHAJIaX MHOTUX KPYITHBIX HAYYHBIX M3/aTEIbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wier cTatbu ¥ JOKYMCHTHI B
OTKPBITHIX HaydHbIX Oazax mauHbix: Directory of Open Access Journals, Library of
Congress Online Catalog, Science.gov u Scientific News.
https://scholar.google.com -Google Scholar — mouck Hay4HO# JTUTEPATYPBI, IO KITFOYSBBIM
CIIOBaM

https://www.researchgate.net -ResearchGate — ceth a1 oOMeHa cTaThbIMU U OOIIEHUS
MEXY YYEHBIMU

https://www.semanticscholar.org -Semantic Scholar — HWHW-mouckoBUK M0 HayYHBIM
CTaThsIM

https://www.benchling.com— o6naunas tuatdopma Ui MOJICKYJIIPHOTO JM3aiiHa,
CRISPR u cunTetnueckoii ouonoruu- Benchling

https://biotech.edu.ru -Poccuiickuii 00pa3oBaTesIbHBIN MOPTAJ 10 OHOTEXHOIOTHIM

https://igem.org -MexxayHapoaHbIid pecypc 1Mo cuHTeTHYecKor ouosiornu iGEM

https://coursera.org, https://edx.org - [Tnardopma OTKPBITHIX JIEKIU 11O OMOTEXHOJIOTHIM
Coursera, edX

https://biotech-russia.ru -Poccuiickas 6MOTEXHOJIOTHYECKast aCCOLMALIHS -
https://www.ncbi.nlm.nih.gov -HarmoHnanbHbI#H 1IeHTp OMOTEXHOIOTHYECKON HH(DOpMAIUH
https://www.efbiotechnology.org -Caiit EBponetickoii ¢penepariuyu OMOTEXHOIOT U -

https://pubmed.ncbi.nim.nih.gov -PubMed- Hayunbie cTaThu 10 OMOMEIMIIMHCKUAM H
OMOTEXHOJOTHYECKIM TEMaM

https://www.addgene.org - Addgene - bank mia3Mu, HCIOAb3yEMbIX JIJISI TCHHOU |
CHHTETHYECKOW WH)KEHEPHUH -

https://biobricks.org -BioBricks Foundation - CtannapTi3ipoBaHHbIe OMOYACTH U
HHCTPYMEHTBI JJIsl TPOCKTUPOBAHUS CUCTEM

https://biocyc.org -BioCyc / MetaCyc- [leranu3upoBaHHbIC METaOOIUYECKUE TYTH
Pa3IMYHBIX OPraHU3MOB, BKiIto4Yas MO 1 HHKXEHEepHBIE ITaMMBbl

https://www.uniprot.org - UniProt - Madopmariust o 6enkax u uX CBOMCTBaX
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40. https://sbolstandard.org - SBOL (Synthetic Biology Open Language) - CtangapTst
OMHCaHUsI OMOJIOTUYECKUX KOHCTPYKITUH -

41. https://lwww.genome.jp/kegg - KEGG Pathways - buoxumuueckue myTH, METabOJIH3M,
T'€HBI

42. https://pubchem.ncbi.nlm.nih.gov — PubChem - Xumuueckue coequHeHHS,
OMOaKTUBHOCTD, TOKCHYHOCTb.

43. https://www.ebi.ac.uk/chembl -ChEMBL - bruonorudecku akTUBHBIE COSIUHCHHMS, UX
AKTHBHOCTH IMPOTUB MHIICHEMN, BKIIFOUAst CHHTETHUCCKHE MOJICKYJIBL.

44, https://string-db.org — STRING - Cetpb B3aumosericteus 0enkoB (PPI) — mius noHnManus
PETYISTOPHBIX U META0OIMYCCKHX MTyTeH

45, http://'www.rsl.ru -PI'b Poccuiickasi rocyaapcTBeHHass OMOIHOTEKa

46. http://ben.irex.ru - BEH bubnuoreka ecTeCTBEHHBIX HAyK

47. http://www.gpntb.ru- T'ocynapctBeHHast myOiMyHasi HAyYHO-TEXHUYECKask ONOIMoTeKa
48. http://ban.pu.ru - BAH bubnnorexa AkajgeMuu Hayk

49. http://www.nlr.ru -PHB Poccuiickas HanimoHaibHas OMOIMOTEKA

50. http://www.lib.msu.su -bubaunorexka MI'Y

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 000pPy10BaHHE:
MarepuanbHO-TEXHHUECKOE OOecleueHue AMCLUUIUIMHBL Oa3upyercs Ha CIEAYHOIIHUX
pecypceax:

- Ayautopus JUIsl TpPOBEIEHHs 3aHATHH JIGKLMOHHOTO THMA. AyIuTOpHUs OOOpyJOBaHa:
crenuanu3upoBaHHon (y4eOHoil) meGenbto Ha 100 mocamouHbIX MecT; 0OOOpyIOBaHA
TEXHUYECKMMHU CPE/ICTBAaMM OOY4YEHHUs, CIYKALUMH JJIs IPpeACTaBlIeHUs yueOHoH nHpopMaruu
OoubIoN ayauTopuu 1o nuctuminae «buotexnonorus»: mpoekrop EpsonEB-X05, skpan Digis;
y4eOHO-HArMSAAHBIMM  [TOCOOMSMH, O0ECNEeYMBAIOUIMMU TEMAaTUYECKHE WIUTIOCTpAlUU 1O
IUCIUTUTAHE «BHOTEXHOIOTHS»: TIPE3CHTAINH.
- Ayaurtopus Ul TpPOBENEHHs 3aHATHM NPAaKTUYECKOTro THMA. AyIUTOpHs 00OpyJOBaHa:
crenuanu3upoBaHHoON (yueOHOM) wmebOenpio Ha 12 mocasodHbIX MecT; 00oOpyJoBaHa
TeXHH4YeckuMu cpeacrsamu oOyuenus: IIpoekrop Epson EB-X03, Okpan ScreenMedia, [{ocka
ayaMTOpHAs MeJoBasi, MarHuTHas1, Jlabopatopus opran xumun - lllkad BerTshxHON AD-221"- 2
mT., Xumuueckuit mxad (cremnax) -1 mwr., JIabopaTopHbIif CTON ¢ BRIKATHBIMU TyMOamMH — 5 1IT.,
XonoaunbHUK «MuUHCK» - 2mT., AnmapaT s BEpTUKaJIbHOro 3yekTpodopeza — 1 miT.,
Bakyymusiii ucnaputesns PBO-64 — 1 wr., Bonstmerp BY-15 — 1 wr., Jlesunterparop ¥V /1-20 —
1 mt., U3MepuTenb MOHHBIX CONMPOTHUBIEHUH (MMrienaHca) - 1 wT., MICTOUHMK muTaHus Ams
anektpodopesa "Inpd" — 1 mT., Ocummnorpad yHUBepcaibHbld aAByXiaydeBoi C-55 — 1 mT.,
Tepmoctar TC-80 — 1 mr., LHearpudpyra K-24 — 1 mwr., Hentpupyra MIIB-310 — 1 mr.,
CITy>KaIllUMU JUIs TIpeJICTaBIeHHs yueOHOH nH(OopMaIMK N0 JUCUUIUINHE « buoTexHonmoruss».
-Komnerorepublii  knacc (ydeOHast ayauTopus) Julsl TPYNIOBBIX M HHAWBUAYAJIBHBIX
KOHCYJIbTAIlMi, TEKYyIIero KOHTPOJIS ¥ NPOMEXKYTOUYHOW aTTecTalldd, OpraHu3aluu
CaMOCTOATEIIbHON pabOoTHI. AyAUTOPHs 000pYyI0BaHA: CIICIIUATU3UPOBAHHOM (yueOHOI) MeOebIo
Ha 20 moca0YHbIX MECT, TOCKOW MENIOBO; 000pYyA0BaHa TEXHUYECKHUMHU CPEACTBAMHU O0YUEHUS:
Cucremnsriii 6110k PentiumG850, Monutop BenQ G252HDA-1 mt.; Cuctemusiit 61okAthlon 2
X2 250, Mounutop BenQ G252HDA — 8 mir.; Cuctemsusiit 6ok PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mT.; Mono6sok IRU T2105P — 2 mr.; Cucremusiii 610k Pentium G3250,
Mounwutop BenQG955 — 1 wit.; Cucremusiii 610k Pentium G3250, Monutop BenQ GL2250 — 1
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wt.; Cuctemusii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mT.; Cucremuslii 610K
Pentium G3250, MonuTtop Samsung T190N — 1 mt.; Cucremusiit 6;10k Pentium G3250, MonuTop
Samsung 740N — 1 mrt.; [Ipoexkrop BenQ MX503; skpan ScreenVtdiaEcot. ¢ HeorpaHUYEHHBIM
noctynoM K cetd MHTepHeT u oOecredeHHeM JOCTyMa B 3JEKTPOHHYIO HH(OpPMAIMOHHO-
00pa3oBaTEeNbHYIO CPEy OpraHU3aIUH.

-Ilomerienust 11 XpaHeHUs U NPOGUIAKTHUECKOrO OOCITYKUBaHUSI y4eOHOro 000pyHOBaHUS.
Aynuropus 000pyA0OBaHa: ClIEHUAIN3UPOBAHHON MeOenblo Ha 8§ MOCaA0YHbIX MecT; BBITSKHOMN
mkad — lmr., Jlamuaapubeii mkag — 2 mr., Tepmocrar TC-80 — 2 miT., JIabopaTopHBIil cTOI
MeTaIn4eckuii — 3 mr., JJabopaTtopHbIil CTOJ C PE3MHOBOM MOBEPXHOCTHIO — 2 HIT., X 0JIOAUIBHUK
«Atnant» — lmr. MuUKpocKon MOHOKYJISIpHBIA — 8§ IIT, Mukpockon "buosam"-1 .,
Crepuinzarop naposoit BK-75 IIT "T3MOW" — 1., [Iunerka aBromatuueckas Jlennuner 0,5-
10 m"-1 mr., ITunerka-mo3zarop"-1 mr., Mukpockon Levenhuk D870T tpunokymsap"-1 mr.,
ITpoektop Osepxen"-1 mr., [Ipoekrop View Sonic"-1 mr., IIpoektop View Sonic"-1 miT.,
Hoyt0yk Lenovo"-2 mr., [TpunTtep Brother -1 mr., [Ipuatep Canon -1 mir.

-JIaboparopus GHOXUMUY 1 OMOTEXHOIOTHA

Xpomarorpad KMIKOCTHBIH MHKPOKOJOHOUHBIN "Mumuxpom-6"; Hanoporomerp Pearl - lmr;
®epmentep Minifors Speco OakTepuasibHbIN-11IT; CIyKalUMK AJisl MPeICTaBiIeHUs] y4eOHOI
nHGOpPMAINY TI0 TUCHUILTHHE « BroTexHomorus».

6.2. IlporpamMHoOe obecrievyeHme:

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 Ne03-016-14
or 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Cranmaptabiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0s16pst 2016r KES. Cuer NePCILI3-000147 u AKT ot 23H056ps 20161
JIuu. Ne1B08161103014721370444.

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

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInnensun Microsoft 41059241.

Office 365 nmpodeccuonanbHblil mwiroc M ydanmxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHn4yeckue U 3J1eKTPOHHbIE CPEACTBA:
. [Ipe3enTanuu o TeMam Kypca;
. Cucrema 3JIeKTPOHHOTO TECTHPOBaHUS Ha 6a3e oOpa3oBarenpHOro nopraina Educa

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U
Jl1s 0cBOGHMS JUCUUIUIMHBI «BHOTEXHONOTUs IPUMEHSIOTCS ClIeAYIoIHe 00pa3oBaTelibHbIE
TEXHOJIOTHUM:

. Hugpopmayuonnas nekyus — 3TO CKATOE M3JI0KEHHE OCHOBHBIX HAYyYHBIX (PaKTOB, YTO
SBJIIETCS 0301 JUIS aHAHM3a PACCYKICHUH, OI[CHOK.
. Jlexyusa-eusyanuzayusi. YUUT CTYIEHTOB MpeoOpa3oBbIBaTh YCTHYIO U IUCHMEHHYIO

nH(popMalKio B BU3yaldbHYI0 GopMy, uTo GOPMHUPYET Y HUX NPO(ECCHOHATHLHOE MBIIIEHUE 3a
CUET CUCTEMAaTH3alMH U BbIJIEIEHUs] HanboJiee 3HAaYUMBbIX, CYIIIECTBEHHBIX 3JIEMEHTOB COJCPKAHUS
oOyueHus. 3agaya MpenojaBaTesis UCIOJb30BaTh Takue (HOPMbI HArISAHOCTH, KOTOPbIE HAa TOJIBKO
JIOTIOJTHSIOT CJIOBECHYIO MH(OPMAIHIO, HO M CaMU SBIISIOTCS HOCUTEISIMU MHPOPMALIUU (CXEMBI,
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PUCYHKH, CIalIbI-TIPE3E€HTALUU, U T.11.). DTOT BUJ JIEKIMH JIy4dllle BCEr0 UCIOJIb30BATh HA dTare
BBE/ICHUS CTYJIEHTOB B HOBBIH pa3zell, TEMY IUCLUIUIUHBIL.
e [Ipobnemnaa naexkyus. B oraumume oOT coaepkaHus WHGOPMAIMOHHON JIEKIUH, KOTOPOE
MpeAJIaraeTcsl MpernojaBareleM B BUIAE M3BECTHOrO, NOJIEKAIIEr0 JIMIIb 3allOMUHAHUIO
MaTepuaa, Ha MpoOJIEMHON JIEKIIUM HOBOE 3HAHNE BBOJUTCS KaK HEU3BECTHOE JJIS1 00 YJaIOLIHXCSI.
[IpoGnemHas JeKIUs HAYUHAETCS C BOMPOCOB, C IOCTAHOBKH MPOOJIEMbl, KOTOPYIO B XO€
M3JIOKEHUS MaTepualia HeOOXOAUMO pemuTh. JICKIUS CTPOUTCS TaKUM OO0pa3oM, YTO TO3HAHHS
oOyuarolerocsi MpUONMKAIOTCS K TOUCKOBOM, HCCIEA0BATEIbCKOM IESITeNTbHOCTU.  3/1eCh
YYaCTBYIOT MBIIIICHHE OOYYalOmerocsi W €ro JMYHOCTHOE OTHOIIEHHE K YCBaWBaeMOMY
Marepuany.
. Jlexyusi-6eceoa. Ilpenmonaraetr HEMOCPEACTBEHHBI KOHTAKT MperojaBaTelis ¢
aynuropueil. [IpeumyiiecTBo aekuun-0ecepl COCTOUT B TOM, YTO OHA MO3BOJISIET MPUBJIEKATh
BHHUMaHHE CTY/ICHTOB K HanOoJiee BaKHBIM BOIIPOCAM TE€MBbI, ONPEENISITh COIEpPKaHue U TEMIT
U3JI0XKEHUs y4eOHOro MaTepuala ¢ yueToM 0COOEHHOCTEH CTYACHTOB.
. Ilpakmuueckue 3amwamusi — 3TO 3aHATHE, NPOBOJUMOE IOJ PYKOBOJICTBOM
npernojaBaTesisi B yueOHOU ayAUTOPUH, HANIPABJICHHOE Ha YIyOJIeHHe HayYHO-TEOPETHUYECKUX
3HAHUN W OBJAJCHHE OIPEACICHHBIMU METOJAMU CaMOCTOSITEIIbHOM paboThl, KOTOpOe
dbopmupyet npaktuueckue yMmeHus. OmHON U3 POpM MPAKTUUYECKUX 3aHITUN B BYy3€ SIBISETCA
CEeMMHAap.
. Cemunap-uccnedosanue. TeXHONOTHS TPOBEACHHS TaKOTO CEMUHApa MOXKET OBITh
pa3MyHOI, B 3aBUCUMOCTH OT TOrO, KaKOW METOJl 3aJl0EH B €ro OcHoBy. B pamkax
JTUCIUTITUHB  «BUOTEXHOIOTHS» TPOBOJUTCA CEMUHApP C IMOJATOTOBKOM W 3acCHylIMBaHUEM
JIOKJIaJIOB —TIPE3EHTAIH 110 aKTyaJbHBIM MIPOOIeMaM TEOPUHU U MPAKTHKHU U MOCIEIYIOIIUM UX
00CYKICHHEM.
. Camocmosmenvhas paboma cmyoenmos (cM. 11.4.4).
. Hucmanyuonnvie  obpazosamenvuvie  mexuonoeuu.  Ilog  TUCTaHIMOHHBIMU
00pa3oBaTeNbHBIMHU TEXHOJIIOTUSAMH TTOHUMAIOTCA 00pa30BaTeIbHbIe TEXHOJIOTUH, Pealu3yeMble
B OCHOBHOM C NIPUMECHEHHEM MH()OPMAIIMOHHO-TEIICKOMMYHUKAMOHHBIX ceTeid. [Ipu ocBoeHNM
JTUCHUIIIMHBL ~ «BUOTEXHOJIOTHS»  HUCIOJB3YETCS  KOMIIBIOTEPHBIE CETEBbIE  TEXHOJIOTHMHU
(MHTEpHET-TEXHOJIOTHH) — CITOCO0 TUCTAHIMOHHOW mepeaayd WH(OpMaIMK, OCHOBAHHBIN Ha
WCIOJIb30BaHUU TJIO0ANBHBIX M JOKABHBIX KOMIIBIOTEPHBIX ceTei Iisi obecredeHus AO0CTyIa
oOyJaroruxcsi K HWH()OpPMAIMOHHBIM 00pa30BaTeIbHBIM pecypcaM U it (OPMHUPOBAHUS
COBOKYIHOCTH METOJUYECKUX, OPraHU3ALMOHHBIX, TEXHUYECKUX U MPOTrPaMMHBIX CPEICTB
peanu3alui W YIpaBieHUsS y4E€OHBIM MPOIECCOM HE3aBHCHMO OT MECTa HaXOXKICHHS €ro
cyObekToB. Jlyis opraHu3aly JUCTAHIIMOHHOTO OOyuYeHHs Ha OCHOBE JTHX TEXHOJIOTHIA
HCIIONB3YETCS CEeIUATM3UPOBAHHOE TTPOTPaMMHOE CPEACTBO - oOpa3zoBarenbHbIi moptan UI'Y
(educa.isu.ru).

Vill. OHEHOYHBIE MATEPHAJIBI U1 TEKYIIEI'O KOHTPOJIS U
MNPOMEXXYTOYHOM ATTECTALIUU

1. OHeHO‘IHI)le MaTepHaJ]bI OJIdA BXOJIHOI'0 KOHTpOJIﬂ
BxoHOro KOHTpOJIS A1l JAHHON AUCUUIUIMHBI HE PEYCMOTPEHO.

2. OleHOYHBbIEe MATEPHUAJIBI TEKYIIEr0 KOHTPOJISA

OneHouHble MaTepHalbl TEKYLIEro KOHTposus (opmupyroTcs B coorBercTBuu ¢ JIHA
yHHUBepcuTeTa. B pamkax IucuumianHbl «bHOTEXHOIOTH» UCHOIB3YIOTCA clenyromue (GopMsl
TEKYIIEro KOHTPOJIA:

® YCTHBIHN OIPOC;
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JOKJIaA-TIPE3CHTAIHS;
BOIIPOCHI, TECTHI, 3a]]a41
DOoHJI OIICHOYHBIX CPEJICTB BKIFOYACT.
MepevYeHb TEM JIOKJIAJIOB;
BOIIPOCHI ISl TEKYIIETO0 KOHTPOJIS;
TECTOBBIC 3aJJaHUs
CUTYAIIMOHHBIE 33]1a41

Ha3HauyeHue OIeHOUHBIX CPEJICTB: BBISBUTH CPOPMUPOBAHHOCTH KoMrieTeHIui (cm. 1. 111).
CryneHTbl, He BBIIOJHMBIINE TPEOOBAHUS TEKYIIETO KOHTPOJIS WM HNOJYYHMBIINE UTOTOBYIO
OLICHKY TEKYILEH YCIIEBAEMOCTH «HE YAOBJIETBOPUTEIBHO», CUUTAIOTCS UMEIOIIMMU TEKYIIYIO
3a710JKeHHOCTh. OOyuaronyecs, UMEIoIINe 3a10JKEHHOCTH, JOJKHBI JIMKBUIUPOBATh X HE
HO3/IHEE, YEM 3a HEJIENI0 1O Havaja MPOMEKYTOYHOM aTTeCTaluHm.

2.1. TeMbI TOKJIA10B

1. Ucropus pa3BuTHSI OMOTEXHOJIOTHH: OT IPEBHUX TEXHOJIOTHIA O COBPEMEHHBIX
JTOCTUXKEHUI.

2. DTu4eckue U MpaBOBbIe aCMEKThl OMOTEXHOJIOTHH.

4. Metoap! BblieneH s, aMITMuKanuu 1 kionuposanus JJTHK.

5. CRISPR-Cas cucrema: BO3MOKHOCTH M MIEPCHEKTHBBI TEHHOT'O PEIAaKTHPOBAHUSI.
6. Kiretounas nH>xeHepusi: KyJbTHBHPOBAHNE CTBOJIOBBIX KJIETOK U MX TIPUMEHEHHUE.
7. buocuHTe3 aHTUOMOTHKOB U METO/IbI MOBBIIIEHUS UX BBIXOJA.

8. MeTtoabl ceneKIMH IPOMBIIIJICHHBIX IITAMMOB MUKPOOPTaHU3MOB.

9. I'enernueckas Mmoau(UKaLUS PACTCHUNA: JOCTHKEHHSI U IIPOOIIEMBI.

10. TIpom3BoACTBO OMOIOTHYECKH aKTHBHBIX BEIIECTB C UCTIOIH30BAHUEM KIIETOYHBIX
KYJIBTYp pacTeHUH.

11. CoBpeMeHHBIE METO/IbI 3aIUTHl PACTEHUN C TPUMEHEHHEM OMOTEXHOJIOTHH.

12. KioHmpoBaHWE )KUBOTHBIX: JIOCTHKECHHUS, TIPOOIEMBI, TIEPCTICKTHBHI.

13. TIpom3BOACTBO MOHOKJIOHATHHBIX aHTUTEI: TEXHOJIOTHS U 00IACTH TPHUMEHEHHS.
14. Metoms! BRIACICHHUS U OYUCTKH (PEPMEHTOB.

16. MMmMoOunM30BaHHBIE (EPMEHTHI U UX IPUMEHEHHE.

17. HanouacTuIpl B JOCTAaBKE JIGKAPCTB: TAPreTHBIE CHCTEMBI Ha OCHOBE JIUTIOCOM U
HOJIUMEPOB

18. CoBpeMeHHBIE METO/IBI TIPOU3BOJICTBA BAKIIWH: MHAKTUBUPOBAHHEIC,
pexombunanTHeie, MPHK-BakIiuHsI.

19. BuoTexHOIOTHS MPOU3BOACTBA HHCYJIUHA U TOPMOHATIBHBIX MPETIapaToOB.
20. Tlepconanm3upoBaHHAas MEIUIIMHA U TEHHAs TEPAITHSI.
21. BUOTEeXHOIIOTUYECKHUE METO/IbI OYUCTKU CTOYHBIX BOJ.

22. buopemenuanys: BOCCTAHOBJICHHE 3arPsA3HEHHBIX TEPPUTOPUI C UCIIOTIB30BAHUEM
MHUKpPOOPTaHHU3MOB.
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23. IlpousBoacTBO OMOpazIaraeMbIX MOJMMEPOB U X IPUMEHEHHUE.

24. TIpou3BoACTBO OMO3TaHOJA: TEXHOJIOTUS U EPCIEKTUBBI.

25. Hcnonb30BaHNEe MUKPOBOIOPOCIEH I OTyYeHHUs OMOTOIUIHBA.

26. BuOBOMOPO/: TEXHOJIOTHH MOYYSHHS U TICPCTICKTHBBI HCIIOJIb30BAHMSL.
27. HaHoOHMOTEXHOJOTUH: OMOCECHCOPHI M KX TPUMEHEHHE.

28. VIckyccTBEHHBIE OpraHbl U OMoreYaTh TKaHEH.

29. bakTepuanbHOE OKUCIICHUE CYIb(QUIHBIX MUHEPAIOB

30. bakTtepuodaru u uX UCNOIL30BaHNE B OMOTEXHOJIOTUH.

31. Kpuocoxpanenue 6uonoruueckoro Mmarepuana. Kpuonporekropst. [Ipunumbt
pa3MopaXuBaHUs KJIECTOYHBIX KYIbTYP.

32. buoMeTMIIMHCKIE HAHOMATEPHUAITEI.

33. MukpoOnoM 4esoBeKa: BIMSHHAE Ha 3I0POBbE, TIOAXObI K MOIU(DUKAIIH,
0COOEHHOCTH MTPOU3BOICTBA MPENapaToB

34. CAR-T tepanus: ki1eTo4Hass UMMYHOTEpAIUs paKa

35. Hcnonb30BaHNe HAHOTEXHOJIOTUI B COBPEMEHHOM MPOMBIIIUIEHHONW OMOTEXHOJIOTHH,

METOoJdaXx JICUCHUA, TUAIrHOCTHKC.

36. buorexnonoruu B 00prOe ¢ 3arpsiI3HEHUEM MUKPOIUIACTUKOM

2.2. Boipochl AJ1s1 TEKYHIIero KOHTPOJIst

. UTo Takoe OMOTEXHOJIOrUs U KaKOBBI €€ Len?

. Kakue Hayku BHeciu 60b1I0M BKIIaJ] B pa3BUTHE OMOTEXHOJIOTHU?

. OxapakTepu3yiTe ppIHOK OMOTEXHOJIOTHYECKOI npoaykuuu B Poccun u B Mupe
. KakoBa ponp 6M0PKOHOMUKH B 00€CTI€YEeHUH YCTOMYMBOTO Pa3BUTHS?

. Kakue ocHOBHbIE HamnpaBIeHUs1 OMOTEXHOIOTUU BBIICISIOT?

. KaxkoBbl ocHOBHBIE focTHNKEHMS OnoTexHoNoruu B X XI Beke?

. KakoBbI aTHYECKHE acIEKThI MPUMEHEHUS] OMOTEXHOJIOTUH?

. Kakue 00beKThl UCIOIB3YIOTCSI B OMOTEXHOJIOTUN?

9. KakoBbI CTpaTErny COBPEMEHHOIO KOHCTPYHPOBAHMS IITaMMa-IpOAyLIeHTa?
10. YTo Takoe reHeTH4ecKOe KOHCTPYUPOBAHKE In VIVO U in vitro?

11. Kakue MeTo/ bl MCTIONB3YIOTCS JUIs OJIYYEeHUs TeHeTHUECKH MOAN(DUIIMPOBAaHHBIX
opranusmos (I'MO)?

0N N KW

12. Yto Takoe reHHble OaHKU U UX MpeJHa3HaueHHEe?

14. Kakue npoayKThl OIY4arOT C UCIIOJIb30BaHHEM I'PHOOB?

15. Kakue npoayKThl MOKHO I10JIy4aTh Ha OCHOBE JINIIAHUKOB?

16. Jliia kakux 1eneil HCHoIb3yIOT KYJIbTYPhI KIIETOK )KUBOTHBIX?

17. Kakue coequHEeHHs UCIIOJIB3YIOT B KAUECTBE KPUOIIPOTEKTOPOB?

18. Kakune ucnonp3yroT CiocoO0bl KyJIbTUBHPOBAHKS OMOJIOTHYECKUX 00BEKTOB?

19. Kak ocymiecTBasIOT MOATOTOBKY U OUYUCTKY BO3/1yXa?
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20. Yem oTanyaroTcst OMOPEaKTOPhI MEPUOANYECKOT0 U HEMIPEPHIBHOTO JEHCTBUS?

21. Kak ocyniecTBiIioT noA00p MUTATENbHBIX CPEN A1 ONTUMHU3ALNN
OMOTEXHOJIOIMYECKOro Iporecca?

22. Kakue MeTOobl HCTIONIB3YIOT JJISl OYUCTKH OMOTEXHOJIOTHYECKUX MTPOTYKTOB?
23. KakoBbI 0COOEHHOCTH JTa0OPaTOPHOTO U MPOMBIIIUIEHHOTO perjiaMeHTa’?

24. Tlepeuncnute Tarbl OMOTEXHOJIOTUYECKOTO MPOU3BOCTBA IEPBUYHBIX META00IUTOB
Ha [IpUMEpPEe AMUHOKHUCIIOT.

25. [IpuBenuTe MOCIIEI0BATEILHOCTh IPOM3BOICTBA MUKPOOHOTO OeiKa

26. Kakue TpeOoBaHUS NPEIbSIBISIIOTCS K IPOU3BOACTBEHHOMY LITAMMY
MHUKPOOpIraHu3Ma-cUMOHOHTA?

27. YKaxuTe OCHOBHbBIC HAIIPABIICHUS MTOJTyYCHUST BAaKIIUNH

28. Kakrie 0CHOBHBIE METO/IbI TIOTYyYEHHS TPAHCTEHHBIX PACTEHUN CYIIECTBYIOT?

29. Kakoii iporiecc onpeenser GOpMUPOBAHUE KALTYCHOW TKAHH PACTCHUIN?

30. Kakue ycnoBus HEOOXOIUMBI JIJIsl IEpeX0/ia paCTUTEIBHBIX KJIETOK K MopdoreHesy?

31. Kakue nmpeumyIiecTa xapakTepHbI JIJIs1 METO/1a KIIOHAJTbHOTO MUKPOPA3MHOKEHUS IO
CPaBHEHUIO C TPAAUIIMOHHBIMUA METOAAMU?

32. [lepeuncnure 3Tabl OMOTEXHOIOTHYECKOTO MTPOU3BOICTBA BTOPUYHBIX META0OIUTOB
Ha NpuUMepe aHTUONOTHUKOB

33. Yro Takoe UMMOOMIIN30BaHHbIE (DEPMEHTHI U UX MPEUMYILECTBA U HEJOCTATKHU?
34. YkaxuTe OCHOBHbIE HAIIPABJICHUS UCIOIb30BaHUS IMMOOMIN30BaHHBIX (DEPMEHTOB
35. HazoBuTe crmocoOb! CIUSHUS MPOTOIJIACTOB
36. KakoBbI 0COOEHHOCTH KYJIBTYPHI )KUBOTHBIX KJIIETOK H OPTaHHOW KYJIBTYPHI?

37. Kak nmosiy4aroT MeXBUOBbIE XUMEPHI?

38. OxapakTepu3yiTe 3TaIbl MOJTY4EHUs] MOHOKJIOHAJIBHBIX aHTUTEI

39. Kak ocymiecTBIIsIOT KIOHUPOBAHUE KUBOTHBIX?

40. Kak npou3BOIAT OIIIOJOTBOPEHHE in Vitro ¥ TpaHCIUIAHTALMIO SMOPHOHOB?
41. KakoBbl NpUHIUIIBI TKAHEBOI UH)KEHEpUU?

42. Kax CTBOJIOBBIE KJIETKH UCTIONB3YIOTCS B pETeHEPAaTHBHON METUIIHHE?

43. Kakue MeTo/Ibl UCIIOJIb3YIOTCS B TEHHOM Tepanuu?

44. Kak pa6otaer texnosnorust CRISPR-Cas9 u rae ona npumensiercs?

45. Kakue nepcrieKTUBbI pa3BUTHS OMONeUaTH OPraHOB M TKaHEH CyIEeCTBYIOT?

46. Kakue METO/1bl UCIIONIBb3YIOTCS B CO3JaHUHM UCKYCCTBEHHBIX OPraHOB?

47. YKaXuTe MepCIeKTUBbI CO3/IaHMsI OMOCEHCOPOB, UX OCHOBHBIC XapaKTEPUCTHKU

48. KaknMy puHOKAIIAMHA PYKOBOJCTBYIOTCSI IIPH CO3/IAHUM UCKYCCTBEHHBIX
OMOCOBMECTUMBIX MaTepHUaIoB?
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49. Kakue 6M000BEKTHI UCIIONB3YIOT ISl OMOpeMeIranuu?

50. Kakue ucnonbs3yroTCsl TEXHOJIOTUH JJIs TepepabOTKHU PACTUTEIBHBIX OTXOI0B?

51. Kakue 6akTepuu HCHOIB3YIOTCS ISl OYUCTKU HEPTEYTIeBOAOPOIHOTO 3arpsi3HEHNA?
52. Kakue 6uopasnaraemple MaTepuaibl MPOU3BOASATCS ¢ TOMOIIbI0 OMOTEXHOIOTHN?
53. Kak olieHHBaroT 0€301macHOCTh OHoIpenapaToB?

54. Kak uCKyCCTBEHHBI! HHTEIUIEKT MOXKET IOMOYb B Pa3BUTHH OMOTEXHOJIOTUU?

55. Kakue coBpeMeHHBIE HalpaBJIeHUs] ONOTEXHOJIOTHH SIBIISIIOTCS. HanboJee
MEPCIIEKTUBHBIMA?

56. Ponb GuotexHonoruii B GOpMUPOBAHUHN YCTOHIMBOTO CEIHCKOTO X0351HCTBA
58. KakoBsl 11e711 0M03KOHOMUKU?
59. YkaxuTte HaydYHbIe OCHOBBI OMO3KOHOMUKH

60. Ha3zoBute ocHOBHBIE OTpaciay OMO3KOHOMUKHU:

2.3. JleMOHCTPAUIMOHHbIE BAPUAHTHI TECTOB JIJIsl TEKYIIEro KOHTPOJIs

1. 3amanue 3aKpBITOrO THIIA HAa YCTAaHOBJICHME COOTBCTCTBHS. YcraHoBUTE COOTBETCTBHE
MEKY 3TAlIOM reHHOoi HHKCHEPHUHA U €10 OITUCAHUEM

Jran Onucanne

1.Ucnonb3oBanne aHTHOMOTHK-PE3UCTEHTHBIX
MapKepoB

2. Pectpuxums u eigenenue ¢pparmenta JJHK

A. U3Bneuenune rena

B. KnonupoBanue resa

3. JlurupoBanue B BEKTOp M TpaHCHOpMALIUs
OaxTepuit

4.DnexTporiopanivsi WM HUCIIOJIb30BaHUE
BUPYCHBIX BEKTOPOB

C. BBeznenue reHa B KJIETKY

D. Ot60p TpanchopmanTos

3anuiuTe BhIOpaHHbIE HU(PHI 1101 COOTBETCTBYIOIIMMU OyKBaMHU:

A B C D

IIpaBUIBLHBIN OTBET:

2. 3az[aHHe 3aKpbITOr0 THUIIA HA yCTAaHOBJICHHMC MOCJIICIOBATCIBHOCTH. YcranoBure NPpaBUJIBHYIO
nocJjea0BareJibHOCTh, BbInoJHenuss [P (monumepa3Hoii menHoil peakuuu):

1. Ienatypamus JJHK
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2. AnHeanuHr (OTKUT MPaiMepOB)
3. Ononranus (yanmunenue uenu JJHK)
4. IloBTopenue nukna 25-35 pas

OtBeT

3. 33[[3HI/I6 KOM6I/IHI/IpOBaHHOFO THIIA C BI)I60pOM OAHOI'0 UJIM HECKOJIBKHUX BEPHBIX OTBETOB U3
YeThIpeX MPEUIOKCHHBIX U apryMeHTaluei Beioopa. BHUMAaTEIbHO TPOUYUTANTE BOIIPOC U
BBIOEpHTE BCE BO3MOKHBIC BAPHAHTHI OTBETa, 00OCHYITE CBOI BBHIOOD:
Kakue u3 nepeynciieHHbIX METO/0B MO3BOJISIOT Pa3/ieIuTh OeJKH 10

MOJICKYJISIPHOI Macce?
A. DOnextpodopes B [TAAT ¢ SDS

B. LlentpudyrupoBanue B rpalueHTe caXxapo3bl

C. Xpomarorpadus Ha HOHOOOMEHHUKE

D. I'enb-punbrpanus (cutoobpaznas xpomarorpadus)

OtBeT
Oo0ocHoBanue

IIpaBuabHbIi oTBeT: A, D
O0ocHOBaHHe:

A — SDS-TTAAT pa3pymiaer TpeTUHYHYIO CTPYKTYpY O€IKOB, MMO3BOJISS pa3AeIUTh UX 10
MOJIEKYJISIPHOM Macce.

D — renb-punbTpanus pa3aenser MOJIEKYIbI IO pa3Mepy, KOTOPBI KOPPETUpyeT ¢ MacCoM.

B — 3aBucuT 605bIIIE OT IIOTHOCTU U (POPMBI.

C — paszzessier 1o 3apsjy, a He o Macce.

4. 3ajaHue OTKPBITOrO THIIA C pa3BepHyThIM 0TBeToM. QONMHUIIINTE OCHOBHBbIE 3TANbI PA00THI
TexHosorun CRISPR/Cas9. Kakue 0HOTeXHO10rH4YeCKHE 321a4M MOKHO pelaTh ¢ eé
nomouibio? IlpuBennTe He MeHee IBYX NPUMEPOB MPAKTHYECKOT0 MPUMEHEHHUS .

[Ipumep nMpaBUIBLHOTO PAa3BEPHYTOr0 OTBETA!

CRISPR/Cas9 — 310 cucTeMa peakTHpOBAaHUs T€HOMA, 3aMMCTBOBaHHAs y OaKTEepHid, I/1e
OHa CJIYKUT IAJId 3allIUTBI OT BUPYCOB. B 6I/IOTGXHO.HOF WU OHA UCIIOJIB3YCTCA IJISA
nesieHanpasiaeHHoro namenenus JTHK.

Ocnognble 3tamnbl padotel CRISPR/Cas9:

1. Pa3zpabotka Hanpasistonieid PHK (sgRNA), koTopast HaXOAUT KOHKPETHYIO
nocnenoBarenbHocTh B JIHK.

2.  Benenwue B kiieTKy kKomruiekca Cas9 + sgRNA.
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3. ®epment Cas9 nenaet IByXHUTEBOH pa3pbiB B ykazanHoM Mecte JTHK.

4.  Kuerka "4nHUT" pa3pblB — € IOMOIIbIO MEXAHU3MOB:

o NHEJ (HenpsiMoii peMOHT) — MOET BbI3BaTh MyTanuu (yJaJICHUS/BCTABKH);

o HDR (peMoHT ¢ MaTpuIieii) — MOKHO BCTaBUTh HYKHBIH I'EH.

[Ipumenenue:

. Jleuenue HacneACTBEHHBIX 3a00JI€BaHUI, HAIIPUMED, CEPIIOBUIHOKIETOUHON aHEMHUH U

Oera-TalacCEMUN.

. Co3manrie TpaHCTEHHBIX KUBOTHBIX U PACTCHHI.
o Vnanenue BUU-renoma u3 KJI€TOK.
o MopenupoBanue 3a0071eBaHUN TSI KCCIICIOBAHU.

Hpel/lMyH_IeCTBa TCXHOJIOTHU: TOYHOCTb, YHUBCPCAJIIbHOCTDb, HU3KAasA CTOUMOCTD 110 CPABHCHUIO
C ApyIruMu METOJaMHU.

2.4. CuTyaunoHHbIe 3a1a4M

3apaua 1: IIpou3BOACTBO HHCYJINHA
dapmarieBTHYECKas KOMIIaHHsI pa3pabaTbiBacT PEKOMOWHAHTHBIA WHCYJIMH C HCIOJb30BaHUEM
oakrepuii Escherichia coli. TTocie Tpanchopmaru GakTepuil miIa3MUION C TEHOM MPOUHCYIIMHA yICHBIE
OOHapYXHUITH, YTO MPOAYKIHs Oeska Hu3Kas. Kakie BO3MOXKHBIC IPHYMUHBI 3TOTO M KaK MOKHO YBEITHYHTh
YPOBEHb IKCIIPECCUH HHCYIHHA?
Ortger:
e Bo3MOXHBIE IPUUYUHBL:

e Pemenus:

3anava 2: buoTronauBo U3 MUKPOBOAOPOCIECH
Kommanns pa3pa6aTLIBaeT TCXHOJIOTHUIO ITOJYUYCHUS OMOTOIIINBA U3 MHKpOBOHOpOCHeﬁ. Ha OJHOM U3
9TAINlOB UCCIENOBATENM OOHAPYKHUIIM, YTO MPOIMYKIHWS JHUIUAOB CHU3WIACH NPU MacIiTaOUpOBaHWUU
mpounecca. Kaxkue Bo3MoKHBIE IMPUYHHEBI 3TOT'O SIBIIEHUS?
OtBeT:
° Bo3MoxHEIe MPUYNHBI:

e Pemenus:

3agaua 3: MoHOK/JIOHAJBHBIE AHTHTE A
(DapMaI_IeBTI/I‘IeCKaH KOMITaHUA pa3pa6aTLIBaeT MOHOKJIOHAJIBHBIC aHTUTECJIA IJIS JICUCHUSA paKa. HpI/I
Ky.J'II)TI/IBI/IpOBaHI/II/I FI/I6pI/IIIOMHI)IX KJICTOK yquLIe 3aMCTUJIN CHUXXCHHC HX )I(I/I3HeCHOCO6HOCTI/I n
npoaykiuu antutel. Kakue Mepbl MOXKHO IpeANIPUHATD IS pelieHus TpoOieMb1?
OTBeT:
e Bo3MOXHBIE IPUYUHBL:

e Pemenus:

3agauya 4: 'enHas Tepanus
B uccnenoBatenbckoM IEeHTpe pa3padoTaH BUPYCHBIA BEKTOP JJISl JOCTABKU I'eHa, OTBETCTBEHHOTO 3a
KOppEeKIHIo TeHeTrdeckoro aedekra. OmHAKO MpH TECTUPOBAHWU HAa KIIETOYHBIX KYJIBTypax ydYeHBIC
3aMETHIIN HU3KYIO 3P (GEKTUBHOCT JOCTAaBKH TeHa. Kakue MOTyT OBITh IPUYHHEI B ITyTH PEIIeHUs?
OtseT:
e B03MOXHBIEC TPUYUHBL:
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e Pemenus:

3agaua 5: [Ipou3BoACTBO AaHTHOMOTHKOB
buorexHonornyeckass KOMIaHUsI MCIOJIb3YET aKTHHOMHUUETHI AJISl MOJYYEeHUs] HOBOTO aHTHOMOTHKA.
OpHako yepe3 HECKOJIBKO LIUKIOB KyJbTUBHPOBAHUS ILITAMM CTall MPOAYLUPOBATh 3HAUUTEIILHO MEHbIIIE
anTnOnoTrKa. Kakue npuinHbl MOTYT OBITh U KAK BOCCTAHOBUTH MPOLYKTUBHOCTB?
Ortser:
e Bo03MOXHBIE IPUUYUHBL:

e Pemenus:

3agaua 6: IIponsBoacTBo ¢pepMeHTOB
Ha GHOTEXHONOrMYECKOM MPEANPUATHH MPOU3BOIMTCS aMuia3a il MCIONB30BAHHS B IHIICBOM
IPOMBIIUICHHOCTH. B X01e (hepMeHTAIMY YyUEHBIC 3aMETHIIN CHIDKEHHE aKTHBHOCTH (DepMEHTA B TOTOBOM
npoxykre. Kakne BO3MOKHbIE IPUYMHBI 3TOTO M KaK MOYKHO HOBBICHTH aKTHBHOCTD (hepMeHTa?
Ortser:
¢ Bo3MoxHbBIE IPUYHHBI:

e Pemenus:

3angaua 7: Pa3paboTka BaKIIUHbI
HccnenoBarenbckas aboparopus paszpabaThiBaeT PEKOMOWHAHTHYHO BaKIWHY IMPOTHB BHPYCHOTO
336OJ16B3,HI/I$I. HpI/I HCIIBITAHUAX HA ) KUBOTHBIX 6BIJ'IO BBISIBJICHO cna6oe HUMMYHHOC pCarupoBaHUC. Kakue
Q)aKTOpLI MOTI'JIU ITOBJIUATH HaA HI/ISKYIO I/IMMYHOFCHHOCTB BaKHI/IHLI?
OrTBeT:
L] Bosmoxubie MNPUYHHBI:

e Pemenus:

3anauya 8: [IpoOMoTHKY B NUIEBOIH NMPOMBIILIEHHOCTH
Kommnanus BblmycKaeT NpOOHMOTHYECKHH HOTYpT C JakToOakTepusiMu. OZHAKO B XOA€ TECTUPOBAHUS
BBISICHHJIOCH, UYTO YHMCJIO XHUBBIX HpO6I/IOTI/I'-IeCKI/IX 6aKTepI/II>'I B KOHCYHOM HpO}IyKTe HUWXE 3ad4BJICHHOI'O.
Kakue BO3MOKHBIE PUYUHBI TOTO U KaK MOKHO YITyUIIUTh BEKUBAEMOCT OaKTepHii?
OrTBeT:
L] BO3MO)KHLIC HpI/IT-II/IHLII

e Pemenus:

33}]3‘13 9: buoTexHOoJ0rn4YecKoe MOJIYYCHHE 3TAaHOJA
Ha 3aBojie mo npon3BOACTBY OMO3TAHONA M3 CaXapHOTO TPOCTHHKA OOHAPYKEHO CHU)KEHHE BBIXOJA
cnupTa. AHaJIU3 CPE/Ibl MOKa3ajl HAKOIUICHUE MOOOYHBIX TIPOIYKTOB, TOPMO3AIIHMX (hepMeHTaluo. Kakue
BO3MOJKHBIE TTPUYUHBI 3TOTO U KaK MOYKHO ITOBBICUTH BBIXO]] 3TaHOJNA?
Ortger:
e Bo3MOXHBIE IPUYUHBL:

e Pemenus:

3anava 10: [Ipou3BoacTBO AMHUHOKHCJIOT
brotexHomornueckass KOMITAHHWS TPOM3BOMMT JIM3WH C TMOMOINsI0 Oaktepumii Corynebacterium
glutamicum. B mocnenHeld mapTuu NMpOAYKTa COACPIKAHWE JIM3MHA OKA3aJoCh HIKe HOpMBL Kakue
@aKTOpLI MOI'JIN IIOBJIHATH HA CHMKCHHUEC BBIXOJa aMUHOKHCJIOTHI?
OtserT:
° Bo3MoxHEIE MNPUYNHBI:

e Pemenus:

3. OueHoYHbIE CPEACTBA AJIA IPOMEKYTOYHOM aTTecTAlluN

dopma NpOMEKYTOUHOU aTTecTalluu — IK3amen B (opMe TECTUPOBAHMUSL.
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K 9K3aMCHY AOIMYCKAKOTCA CTYIACHTHI, BBIIIOJIHUBIIUC B ITOJIHOM o0BeMe AyAUTOPHYIO

Harpy3Ky, CaMOCTOSITEIbHYIO paboTy U YCIIEIIHO CAaBIIME TPOMEXYTOUHYIO aTTECTALIUIO

N

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.
28.

29.
30.

31.

32.
33.
34.
35.
36.

37.

BOHpOCbI K 9K3aMEHY

brotexHonorusa kak HayuHas JUCLHUIUIMHA, LENH U 337a4l OMOTeXHOJOrHH. IlepcreKTuBbI
pa3BUTHS OMOTEXHOJIOTHH.

Yro Takoe GMOIKOHOMHKA: KOHLENIHS YCTOMYMBOIO OMOPa3BUTHUSA

[ombop u TpeOoBaHMs K OOBEKTaM Ui OMOTEXHOJIOIMYECKHMX IPOLIECCOB. METOJbI  XpaHEHHS
OHOJIOrMYEeCKUX OOBEKTOB.

banku Onosornueckux oOpasloB U TeHeTuueckoro Matepuaia. KprokoHcepBauus KJIETOK
KaK MeTOJ] COXpaHEeHus reHo(oH1a

Texnonorus pexkomOuHantHbIX JIHK. ®epmenTsl, wucnonb3yemple A MOIY4EHHUS
pekomOuHanTHBIX JTHK.

MeTob! BbIACTICHUS, aMILTU(HUKAIIMKA 1 KIIOHUPOBAHUS T€HOB

BekTopsl B TeHHOW MH)KEHEPUU: TUIIbl U IPUMEHEHUE

Knerounbie cUCTEMBI SKCITPECCHH PEKOMOMHAHTHBIX OEJIKOB

Vcnonb30BaHne reHHOM MHKEHEPHUHU U1 TIOJTY4YEHUs BaKIUH.

. PenaktupoBanue reaoma: coBpemennslie moaxoasl CRISPR/Cas u ux npumenenue

. CocTaB ¥ METO/1bI ONITUMU3ALIMU TUTATEIBHBIX CPE ISl KyJIbTUBUPOBAHUS

. IlpyHIMIBI AEHCTBUSA U KOHCTPYKLIMHM OMOPEaKTOPOB.

. CucreMbl MOArOTOBKM U OYMCTKH BO31yXa, MEPEMEIIMBAHUS U a’palliy, MEHOTALICHMUS,

CTEpPHJIN3ALIH, KOHTPOJIS U YIIPABICHUS
OcHoBHbIE TapaMeTpbl IITyOMHHON NEPUOANYECKON (epMeHTauu
BbuotexHonornyeckre nporecchl M anmaparbl HENPEPbIBHOTO AHCTBUSA
CpaBHuTENIbHAs XapaKTEPUCTUKA POCTa MUKPOOHBIX KYJIBTYP B YCIOBUSAX MEPHUOIUUECKOTO
Y HETIPEPBIBHOTO KYJIbTHBUPOBAHUS

KynbTuBHpoBaHUE paCTUTENbHBIX KJIETOK U TKaHEH.

Oco0eHHOCTH KYIbTUBHUPOBAHUS KIETOK )KHBOTHBIX

MeTob1 BbIACTIEHUS] M OYMCTKH LIEJIEBOT0 MPOIYKTa
buotexHonornyeckas cxema npou3BOJCTBa MUKPOOHOT0 Oenka
buortexHonornueckoe Nponu3BOACTBO aMUHOKHCIIOT.
brotexHonornyeckre cxeMsl MoJy4yeHUss aHTHOMOTUKOB
[IpousBocTBO NMPoyKTOB OpoXxKeHHs. IHTEHCHUBHBIE TEXHOJIOTHH MOTYYEHUS STaHOJIA
[Tonmy4yeHne 3HTOMONIATOT€HHBIX MPENapaToB, 0COOCHHOCTH OpPraHU3alMK IPOM3BOJICTBA.
[Ipon3BoIcTBO MUKPOOHBIX IPENapaToB — y100peHuil NOYB, CTUMYJISTOPOB U PETYISTOPOB
pocTa pacTeHHI
[Tonydenune 6akTepuanbHBIX MPENapaToB, HOPMATU3YIOIINX MUKPO(IIOPY KUIIEYHUKA
buotexHonornyeckoe Npou3BoCTBO MUKPOOHBIX (DEPMEHTHBIX MPenapaToB
NmmoOunu3oBanHbie (hepMeHTh. MeToabl uMMoOmIn3anuu. O61acT NpUMEHEHUs
UMMOOMIIN30BaHHbIX ()EPMEHTOB.
buocencops! n 6uounbt
Kynbrypa kimetok BeicMX pacTeHuil. KamnycoreHe3 kak OCHOBa CO3/aHHs KIIETOYHBIX
KYJIbTYD.
CriocoObl moNydeHHsT M CIMSHUS PACTUTENBHBIX IPOTOIIAcTOB. Perenepanus KIeTOK,
KJICTOYHBIX KYJIbTYpP U PACTEHUI U3 MPOTOILIACTOB
MUuKpOKIOHAIBHOE pa3MHOXKEHUE PACTEHUM, JOCTOMHCTBA U HEAOCTATKHU.
I'enernueckas MmoaupUKaLMs pacTeHHM.
KioHnnpoBaHue )KMBOTHBIX: METOABI U IIEPCIIEKTUBBI.
Hcnonb30BaHre CTBOJIOBBIX KIETOK B OMOTEXHOJIOTHH.
I'u6punomMel. 3HaueHHEe THOPUIOM I IPOU3BOJICTBA COBPEMEHHBIX JUATHOCTHYECKUX
IpernapaToB
[losnydyeHne u NpUMEHEHNE MOHOKJIOHAIbHBIX aHTUTEIL.
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38.
39.

40.

41.
42.

43.
44,

45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.

[Tony4yeHne KJIOHUPOBAHHBIX )KUBOTHBIX. DTHUSCKHE U PO(PECCUOHATBHBIC TPOOIEMBI.
Oco0eHHOCTH CTBOJIOBBIX KJIETOK M IPUMEHEHHUE CTBOJIOBBIX KJIIETOK B OT/ICIBHBIX
00J1aCTIX MEIUITUHEL

Hcnonb30BaHre METOa KYJIbTYP TKAHEH JIJIs TIOTYYCHHS Psa KMMYHOPETYJIHP YIOIIHX
BEIIECTB.

[TpousBoicTBO HHTEPEPOHA.

KynbTypsl TkaHel B TpancruianTonorud. Co3naHue 6aHka TPaHCIUTAHTHPYEMBIX KYJIbTYP
TKaHEH.

[Tpuniune! renHol Tepanuu. COBpEMEHHBIC METO/IbI TIEPCOHATU3UPOBAHHON METUIIMHBI.
3D-OMONPUHTHHT TKaHEH W OPraHOB: TEXHOJIOTUH U MaTePHAJIBI

bruocoBmectuMble yepHuia Uit 3D-nedaTu: KIeTOYHbIE U HEKJIETOUHbIE KOMIIOHEHTBI
TpaHcreHHble )KUBOTHBIE KaK OMOPEAKTOPHI I IPOU3BOJICTBA OEIIKOB YeIOBEKa
buopaznaraemble MaTepuanbl U MUKPOOHOIOTHYECKHUE CIIOCOOB! MX TOTY4YEHUs
buorexnonornueckue metopl nepepadorku TbO

MeTo bl OUMCTKH CTOYHBIX BOJI C MCIOJIb30BAHUEM MUKPOOPIaHU3MOB
buortexHonoruu, npuMeHseMble sl 00orallieHrs FOpHbIX MOPOJ] B METAJUTYPTUU
Hcnonb30BaHne MUKPOBOAOPOCIIEH JUIs TPOM3BOICTBA OMOTOIIINBA.

[Tonmyyenue 6uorasa.

[IpumeHeHue 6uopemMenauu Ui BOCCTAHOBJICHHUS 3arPsA3HEHHBIX TEPPUTOPUI
buoTtexHonoruu nosydeHrs BOAOPOJa Kak albTEepPHATUBHOTO HCTOYHUKA YHEPT U

Hcnons30BaHne HAHOTEXHOJIOTHUU B COBpeMCHHOﬁ HpOMLIH.IJ'ICHHOﬁ 6I/IOTCXHOJ'IOFI/II/I,
METOAaX JICUCHHUA, AMAarHOCTUKC

I/ICKYCCTBCHHHﬁ HMHTEJUICKT B OMOTEXHOJIOTUH

PaspaGorunk:
&\v o —eer7 npocgeccop B.I1. CanoBapoga

(moftrucs)

[Iporpamma cocraBieHa B cooTBeTcTBUH ¢ TpeboBanusMu @I'OC BO no HampaBieHUio

06.05.01 «buounxxenepusi 1 OMOMHPOPMATUKAY.

HporpaMMa paccMOTp€Ha Ha 3acCHaHuUn Ka(beﬂpm (I)I/I3I/IKO-XHMH‘{eCKOI‘;I 6I/IOJIOFI/II/I,

ononmxkeHepun u ononHpopmatuku 17.04.2024 r. mporoxomn Ne 15.

: " TS
3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @aﬁ—cf’i
Hacmosiwyas npoepamma, ne modxcem 0vimv 80CnpouszeedeHa HU 6 Kakou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomyuxa npocpammbl

30



