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1. lleas u n1aHUpPyeMble Pe3yJbTAThl 0CBOCHHS TMCIUNINHBI (MO1YJIA)

Llenbro OCBOEGHUS TUCLUIUINHBI SIBJIAETCS (POPMHUPOBAHUE CIASTYIOINX KOMIIETCHIIUH]:

— OIIK-2 CriocoOHOCTh TBOPYECKU HUCIIONb30BaTh B MPO(ECCHOHATBLHON ACSITEIbHOCTU 3HAHUS
byHIaMEHTAIBHBIX U MPUKIAJAHBIX MOAYJIEH IUCHUIUIMHBI «TE€HOMHUKA», ONpeNessoIIX
HaIPaBJIEHHOCTh MPOrpaMMBbl MarucTpaTyphl.

— OIIK-7 CnocobHocTh B cdepe cBoeil mpodeccrnoHambHON MeITeTbHOCTH CaMOCTOSITEIBHO
OTIpeNeNsATh CTPATErHIO U MPOOJIEMATUKY HCCIIEIOBAHUN, IPUHUMATD PEIICHUS, B TOM YHUCIIE
MHHOBAI[MOHHBIC, BHIOMpATh M MOAM(HIHMPOBATH METOMAbI, OTBEYATh 33 KAYECTBO paboOT U
BHE/IPEHHE WX PE3yJIbTaTOB, O0ECIeYMBAaTh MEPHl MPOM3BOJCTBEHHOM 0€30MacHOCTH MpPH
pELIEHNH KOHKPETHOM 3aa4u

— IIK 1 Cnocoben oOpaGaTbiBaTh M HCHOJb30BaTh HAYyYHY0 U HAyYHO-TEXHHYECKYIO
MH(pOpMALMIO IIPU pEIIEHUU MCCIEN0BAaTEIbCKUX 3aJady B COOTBETCTBUU C Mpoduiem
(HampaBJIEHHOCTbHIO) MAaruCTEPCKOM MporpamMmbl

PesynprataMu OCBOEHMS NUCLUMIUIMHBI SBJSAIOTCS CIEAYIOIIME WHIUKATOPBI JOCTHIKEHUS
KOMIIETEHLIM:

— HOIIK-2.1 JIemoHcTpanust HOHUMaHUs (yHIaMEHTAIbHBIX U TPUKIATHBIX TPEACTaBICHUN
JUCLUILINH, ONMPEAENISIONIMX HallpaBJIE€HHOCTh IPOrpaMMbl MarucTpaTyphbl

— HOIIK-2.2. JleMOHCTpUpYET TOHUMAHUE METOJ0JIOrNYE€CKUX OCHOB JUCIUILIVH,
ONpPENEISIOIIMX HAPABIECHHOCTh MPOrPaMMBbl MaruCTpaTypbl;

— HOIIK-7.1 Tlog6op u ananu3 wHpOpMAUU B mpodeccuoHansHOl chepe NesTelbHOCTH,
MPUMEHSET IPUHIIUITBI OIEHKH JIOCTOBEPHOCTH HAYYHOU MH(OpMaIuu

— UIIK 1.1 Ipumensier 3HaHus GyHIaMEHTAIBHBIX U MPUKIIAJIHBIX Pa3elioB AUCIUTIIHH
(Momyeit), onmpenensoInX HallpaBIeHHOCTh (TPOo(UIIb) MPOrpaMMbl MAarUCTPATyPhl TPU
pEUIEHUH OTAEIbHBIX UCCIIEA0BATEIIbCKUX 3a1a4

2. 3azla'm OCBOCHMUA NTUCHUIIJIHUHDBI

— U3yunTth cOBpeMEHHBIE METOABI MONYYCHUS HCKYCCTBEHHBIX OMOJOTHYECKUX CHUCTEM
JUT pacTEHUH, dYKapHOTHYECKUX M MPOKAPUOTUUYECKUX KIETOK. [loHMMaTh OOIIMe MPUHITUITHI
nu3aiiHa OWMOJIOTMYECKHX CHUCTEM. YMETh Pa3OupaThCsl B MPUHIIMIHAIGHBIX METOAAaX CHHTE3a
OMOJIOTUYECKUX  CHUCTEM: MOJEKYyJsIpHOE€ KIOHHPOBAHME, METOAbl OCHOBAaHHbIE  Ha
pexomOuHamuu, ctanaapt BioBricks, cuctema Golden Gate — coopka TALEN-koHCTpYKITHiA.

— CpopmupoBaTh yMEHHS H HaBBIKM y4yeOHOW, MPAKTUYECKOH, YMCTBEHHOU
nesitenpHOCTH. ChopmMupoBaTh CHOCOOHOCTH K CaMOCTOSITEIbBHOMY ITO3HAHUIO M OOY4YEHHIO,
MOWCKY MCTOYHUKOB HH(OopMaru (B ToM uuciie B cetd HTepHeT), 00001IeHnI0, 0QOpMIECHUIO
U TPEACTABICHUIO PE3yJIbTATOB HAYYHOH [EATEIbHOCTH, WX KPUTHYECKOMY aHaJIH3y,
aApryMEHTUPOBAHHOMY OTCTAaMBAHUIO CIOXKUBIICHCS TMO3WIMU MO 3aJaHHOW TEeMaTHKe,
MOJITOTOBKE BHICTYIJIEHUI U BEJECHUIO JUCKYCCUI

3. MecTo IMCUMILUIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOMH MPOrpaMMbl
JucuumimHa OTHOCHTCS K 4YacTH 00pa3oBaTeNbHOM MPOrpaMMbl, (OPMHPYEMOi
y4acTHUKaMU 00pa30BaTelbHBIX OTHOIICHUH, Mpe/iaraeTcst 00yJarImuMes: Ha BBIOOD.

4. Cemectp(bl) ocBoOeHUs U (popMa(bl) MPOMEKYTOUHOM aTTECTAMH MO TUCIUIITIHHE

Cemectp 3, 3auer.

5. Bxoanbie Tpeﬁosaﬂml AJIA OCBOCHHUSA TUCHUIIIHNHBI

g ycrnemHoro OCBOGHMs IUCLHUIUIMHBI TPEOYIOTCS KOMIETEHIHMH, c(hOPMHUPOBAHHBIE B
XOZI€ OCBOEHHMS O00pa30BaTENbHBIX MPOrpaMM MPeILIECTBYIOIIEIO YpPOBHSA 00pa3oBaHMSL.
[IpeacraBienHas qUCUMIIMHA Oa3upyeTcsl Ha 3HAHUAX T'€HETHKH, TeHeTUKHU pa3BUTHS,



MOJIEKYJIIpHOM OWOJIOrMU, T€HHOW HH)KeHepuu, Omoxumuu. OOyyaromuecs IOKHBI YMETh
CaMOCTOSITENIFHO CIUIAHUPOBATh OCBOCHHE JIOMOJHHUTEILHOIO MaTepuaja, OCyIIEeCTBISATh MOUCK
nH(opMaIMu B WHTEPHET-pecypcax, yMETh JeJaTh JOKJAIbl U MPE3CHTOBATH COOCTBEHHYIO

pabory.

6. SI3bIK peaau3auuu

Pyccknii

7. O0beM TUCHUTLTHHBI (MO1YJI51)

OO01mas Tpy10eMKOCTh JUCIUIIIHHBI cocTaBisieT 3 3.¢., 108 uacoB, u3 KOTOpHIX:
— nexnmn: 10 g.;
— cemuHapckue 3anstus: 0 4.;
— npaktudeckue 3anstus: 20 u.;
— nabopaTtopubie padoTsr: 0 .
B TOM YHCIIE TTPaKTHYecKas moaroroBka: 0 4.
O6beM caMOCTOSATENbHON padOThI CTYIEHTA ONpEIEIeH YUEOHbIM IIJIaHOM.

8. Conep:kaHue TMCUUILINHBI (MOAYJIf), CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. ITonsiTHE CHHTETHYECKAs] OMOIOT U

Poxnenne cunTeTHMueckoi Ouonoruu. IIpenniecTBEHHHKH CHHTETHYECKOW OMOJIOTHH.
buobe3onacHocts. HekoHTposimpyemoe BBICBOOOXKIEHUE, pa3pylleHue 3KocucTeM. Borpockl
WHTEJUICKTYaJIbHON COOCTBEHHOCTH.

Tema 2. CTanmapTsl U METOIBI COOPKH
TpaguuuoHHbI: pecTpukuus + nurupoanue. COOpKa HWHIWBHAYAIbHBIX KOHCTPYKIUH.
Cucrema Golden Gate — c6opka TALEN-koHcTpykumii. JIurupoBanue peCTPUKIIMOHHBIX
¢dparmenToB: moayipHoe KionupoBanue (MoCIlo). TTIIP-meronsr: TA-knonupoanue. ITL[P-
Meroasl: TopoTA-knonupoBanue. [1I[P-metonsr: TILP ¢ nepekprituem. [TL[P-meToast: nuraznas
LenHas PeaKius.

Tema 3. Crangaptuzanusi U3MEpPEHHUs] SKCIPECCHMM TE€HOB. MeTonbl, OCHOBAaHHBIE Ha
pexoMOuHaiuu: Oe3nurazHoe kioHupoBanue III[P- mpoaykroB. Mertonsl, OCHOBaHHBIE Ha
pexoMOMHAIMK: cOOpKa ¢ BBIIIENJICHUEM ypauuiaa. MeToJpl, OCHOBAaHHbIE HAa PEKOMOMHAIINH:
coopka mo ['mbcony. MeToasl, ocHOBaHHbIE Ha pekoMmOuHamuu: cuctema In-Fusion. Metonsi,
OCHOBaHHbIe Ha pekoMmOuHanmu: cuctema A-Red — ALFIRE. Meroabl, ocHOBaHHBIE Ha
pexoMmOuHaiuu: RecA-3aBucumast U HezaBucuMas cOopka in vitro. MeTojbl, OCHOBaHHbIE Ha
pexomOuHaIuu: RecA-3aBucuMas W He3aBuUcuUMas cOopka in vitro. MeTonbl, OCHOBaHHBIC Ha
pexomOuHaruu: cuctema Cre-loX. oapl, ocHOBaHHBIE Ha pexkomOuMHanuu: cucrema Gateway.
MeTtonbl, OCHOBaHHbIE Ha pekoMmOuHamuu: cObopka JIHK B knerkax apoxokei. MeTompl,
OCHOBaHHBbIe Ha pekomMOuHanuu: cOopka JIHK B kmerkax nposxoked. MynbTuIiazMuHbIe
cuctembl B E. Coli. Meraknonuposanre B B. Subtilis. Meron Green Monster. Crangapt
BioBricks. AnbrepHatuBHble craHgapTel: BioScaffold. AnpTepHaTHBHBIC — CTaHIApPTHI:
ePathBrick.



Tema 4. CunreTnueckas OMOI0rHs B KJIETKaX OakTepuit

Ju3aitH M u3MEHEHHEe TreHOB OakTepuill. KOHTpOIb TpPaHCKPUIIIIMHU: aHJIEPCOHOBCKHE
npoMoTopbl. KOHTpOIb TpaHCKPUINLIMHU: OPTOrOHAIBHOCTh. KOHTPOJb TpaHCKPUIILIMHU: OTKYJa
Opatb mpomoTopbl? KOHTpoNb TepMUHAIMM TpaHCKpUNIUH. KOHTPOIb  TpaHCISAIHH:
nHunuanus. KOHTpOJIb TpaHCISIMU: HKCIOJIb30BaHHE KOAOHOB. KOHTpOJb TpaHCIALMM:
KOMOMHAIUsA moaxoq0B. CHUHTETHYECKHWE TEeHHbIE ceTH B OakTepusix. Kiaccmueckue reHHbIC
KOHTYpHI. /[M3aliH CHHTETHYECKHX TE€HHBIX CETEW: MepeKatouaresb. JM3ailH CHHTETUYECKUX
TeHHBIX ceTed: penpeccuisTop («dacbl»). JlM3allH CHHTETUYECKMX TEHHBIX CeTe:
MonenupoBanue. JlM3allH CHHTETHYECKMX TEHHBIX ceTeil: mnpobrema 1myma. [luzaiin
CUHTETHYECKUX TEHHBIX CeTei: OMOMHIYCTpUANIbHBIE TPUIOKEHUS. PEHMHXUHUPUHT TeHOMa
oakrepuii. Peqaktuposanue JIHK B macmrabax remoma: cuctema A-Red. Pegaktuposanue JTHK
B Macmrtabax renoma. COopka renomoB: cucrema CAGE (conjugative assembly genome
engineering). PenaktupoBanue JIHK B mMacmtabax renoma. MHxeHepus MepHIIa3zMaTHudecKoro
npocTpaHcTBa.  MHXeHepusi TMOBEPXHOCTH  OaKTepUaANbHBIX  KJIETOK:  HMMMOOHIM3AIUs
OnokatanuzaTopoB. MHxkeHepus mepuIia3zMaTUYecKOro MpoCcTpaHCTBa: cekpeuus. Hxenepus
MOBEPXHOCTH OaKTepUaIbHBIX KIETOK. MHXeHepuss MOBEPXHOCTH OaKTepuadbHBIX KJIIETOK:
BaKIMHBI. VHXEHEepUsi MOBEPXHOCTH OaKTepHAIbHBIX KIETOK: OakTepuorepanus. MHxeHepus
MOBEPXHOCTH O0AaKTEPHANIbHBIX KJIETOK: TJIMKOKAIUKC.

Tema 5. CunTeTH4eckasi OMoJIOTHs B KIETKAX 3YKapuoT

OyHKIMOHAIM3AIMS T[OBEPXHOCTH JPOXOKEBBIX KIEeTOK. MMMyHHBIM cuHanc. MMMyHHBIN
cunanc: CAR-T tepanus. Ummynssiii cunamnc: TCR-repanus. UMmmyHnHbIN cunanc: CAR-T vs
TCR. UWmmynneii cunanc: TCR.  AyToOMOTMHWIMpPOBAaHME  NOBEPXHOCTH  KJIETOK
MmiekonuTarommx. VHXeHepuss MOBEPXHOCTH KJIETOK MileKonuTaroumx. IIporpammupoBanue
opranemt. PemakTtupoBaHMe TeHOMa XJIOpOIUIacTOB. TexHomoruu TpaHcdepa MHUTOXOHAPUU.
FRET-6uocencopsl. TexHomoruu TpaHcdepa MUTOXOHAPHHA. DYKapHOTHYECKHE TE€HBI U UX
CHMHTETHYeCKHe BapuanThl. CuHTeTHueckue mpomotopbl  Pichia  pastoris. Kontpoiss
Tpanckpunuuu npu  nomoum  TexHomorun CRISPR/Cas9. KommnbioTepHblii — aHamm3
nocjenoBaTeNbHOCTe  mpoMoTopoB. KoHTponb  TpaHchmsuuum y  sykapuoT. KoHTposb
TEPMUHALUM TPAaHCKpUNUIMM y dykapuoT. CeTH CHHTETHYECKHX T€HOB B  KJETKaX
miekonuTaroumx. OCUUUIATOpPHAs CHHTETUYECKAass NeHHas CETh B KJIETKAaX MIEKONUTAIOIIUX.
['enHple ceTH U1 BBINOJNHEHMS JiorM4yeckux omnepanuil. HWHxeHepus B Macmrtabax
syKapHoTHYeckoro reHoma. CHHTETHYECKHME JyKapuoThieckue reHombl. [lpoekt GP-Write.
WNHCTpyMEHTBl pelakTUPOBAaHMs I'€HOMA: LIMHKOBbIE NaJiblibl. IHCTPYMEHTHI peJaKTHUpPOBAHUS
reaoma: TALEs u TALENs. UuctpymenTsl penaktupoBanus reHoma: CRISPR/Cas9. CRISPR -
AHXaHCepbl. VIHCTpYMEHTHI peJaKTHPOBAHMSI T'€HOMA: PENAKTOpbl OCHOBAHWH. CHHTETHYECKHE
noaxozbl kK Onorepanuu. TepaneBTHueckas: ONTONeHEeTHKA.



Tema 6. CunTeTHYECKASI OMOTIOTHSI PACTCHUI

I'enetnueckn MoaudHIMpoBaHHBIe pacTteHus ceromus. Glowing Plant  project.
I'enernuecku Mo puIIMpOBaHHbBIE pacTeHUs. PacTeHns — maccu A CHHTeTUYeCcKoi OMOIoruu.
WMHCTpYMEHTHI: TeHHas IymKa. MHCTpyMeHTh: ¢uiaMeHThl KapOuaa kpeMmHus. MHCTpyMeHThI:
depMeHTaTUBHBIE MeTOAbl TpaHcpopmanuu. WHCTpyMeHTbI: TpaHchOpManus XJIOpPOIMJIACTOB.
WUuctpymeHThl: arpobaktepuanbHas TpaHchopmarus. VHCTpyMEHTBI: BUPYCHBIE BEKTOPBI.
Penmwxunupuar ¢otocuHTe3a. VHXKeHepuss CHHTETUYECKUX CHMOHMO30B. 3allluTa pacTeHUU.
3ammra pacrenuii: R-Oenmkm tuma NBS-LRR. TloBblmieHne nHINEBOW IIEHHOCTH PACTCHHIA.
IloBblllIeHME MHIIEBOM LEHHOCTH pacTeHui: Kene30. [loBbIIEHME MHILNEBOM LEHHOCTH
pacteHuii: kpaxmai. IToBbIIeHNE MUIIEBON LIEHHOCTH PACTCHHUM: aHTUOKCUIAHTHI. 11oBbIIICHNE
MUIIEBOM IEHHOCTU pacTeHuil: ®3-kupbl. 3encHas (apmaneBTuka. «ChenoOHBIE BaKIIMHBIY.
buormnactuku IlomurunpokcuGytupat. KoHTponab cuHTe3a murHuHa. DuTOpeMenuanus.
buocencopsl.

Tema 7. IlonycuHTETHUECKHE MUHUMAJIbHBIE KJIETKU

Aytono33. XemMoToH. XUMHYECKMH ayTomo33 B MHILEULIPHBIX cHcTeMax. BTtopoe
IIOKOJIEHHE BE3UKYyJ. MexaHu3M penpoAyKUuu Be3uKyid. Penpoaykuusi Be3uKyl, He
CoZepKaIlUX MKUPHBIX KUCIOT. Penmponykuus Be3MKyJ, HE COIEp)KAlUX J>KUPHBIX KHUCIOT.
Cmsanue Besukyin. [lonmycuHTeTndeckue noaxoasl K KOHCTPYMPOBAHUIO MUHMMAJIBHBIX KJIETOK.
buoxumuueckue peakuuu B aunocoMax. beckierounsie cucreMbl cuHTe3a Oenka. [Ipomykuus
pacTBOpUMBIX OenkoB B Jmnocomax. Ilpoaykuus MeMOpaHHBIX O€IKOB B JIMIOCOMAX.
[Tponykuus MemOpaHHBIX O€JKOB B JurnocoMax. MaTemMaTHyecKoe MOJEIUpOBaHHUe
CHUHTETUYECKUX KJIETOK. [lepcrieKTUBBl MH)KEHEpUN OMOCHHTETHYECKUX PEaKIHi B BE3UKYJaX.
CroxacTrueckuil 3aXBaT MOJIEKYJ. bUOTEXHOIOrnYeCKre MEPCIEKTUBb CHHTETUYECKUX KJIETOK.
PexoHCTpyKIUsT OMOJIOrMYECKUX MPOLECCOB B CHHTETHUECKUX KieTKaX. CHHTETHUECKUE KIICTKH
KaK MHCTPYMEHTBI JUJISl McciaeloBaHui U TexHoIornuid. CHHTeTHYeCKHEe KJIeTKU KaK HHCTPYMEHTHI
JUIsl WUCCIIEOBAaHUN M TEXHOJOTMH: JMIOCOMHBIA aucIuied. CHHTETMYECKHE KIIETKH Kak
WHCTPYMEHTBl [JIs1 HCCIENOBAaHUM M TEXHOJOTWW: Be30COMBL. CHHTETMYECKHE KIIETKH,
CIIOCOOHBIX K B3aUMOJICHCTBHIO C HOPMaJIbHBIMH KJIETKaMH («HaHO(aOpUKM»).

Tema 8. OOIIME TPUHIIMITBI TU3aiHA CHHTCTUYECKUX OUOJIOTHYCCKUX CUCTEM
MareMaTtuyeckoe MOJCIMPOBAHUE B CHHTETHYECCKOH Ouomoruu. @DopMmanbHbBIC —S3BIKU
koHcTpyupoBanus. GenoCAD. S3p1ku 1 HHCTPpYMEHTHI MoaenupoBanus. SBML: System
Biology Markup Language. SBOL: Synthetic Biology Open Language. Ontumu3samusi ceTei

AutoBioCAD. mfold u Sfold: npenckazanne cBopaunBanus JJTHK u PHK. UucTpymMeHTBI st
mm3aiiga JJTHK.

Tema 9. HoBbie METOIBI KOMMPOBAHUS B OMOJIOTMYECKIX CHCTEMAax

buooproronanenbiii  kox.  IIpumepsl  HMCHONB3yEeMBIX ~ OPTOTOHAJBHBIX  KOIOB.
Hcnonb3oBaHue HEHATYpaJIbHbIX AMHUHOKHUCIOT Ul KOJUPOBAHUA IIOCTTPAHCIIALUOHHBIX
Monubukauuid.  Mcrnonb3oBaHue — HEHATYpaJbHBIX ~ AMMHOKUCIOT A KOJMPOBAHMUS
(OTOaKTUBHBIX aMUHOKHCIIOT. broopToronanbHast Xumus B kiietke. OpToroHanbHble puOOCOMBI.



9. Tekymmii KOHTPOJIb 10 IMCHUIJIMHE

Texkyumwii KOHTpOJIb TO AMCHMUIUIMHE MPOBOIUTCS IYyTEM KOHTPOJS MOCEIIAeMOCTH,
MPOBEACHUS KOHTPOJBHBIX Pa0OT, BBHIMOJHEHHS IOMAIIHUX 33/JaHHM, BBHIMOJIHEHUS TECTOB U
¢dukcupyercs B hopMe KOHTPOIBHOM TOUKH HE MEHEEe OHOT0 pa3a B CEMECTP.

10. ITopsiiok NpoBeleHUsI U KPUTEPHH OLlEHMBAHNUS IPOMEKYTOYHOM aTTecTauuu

3ader MPOBOAUTCS B YCTHOU (dopme Mo Ouneram. bumer comepKuT IBa TEOPETUYECKUX
Bonpoca. [IpogomkutensHocTs 3auera — 1,5 vaca.

ITprMepHBIii TepedeHb BOIIPOCOB IPOMEXKYTOYHON aTTECTALUN:
1) TpeariecTBEHHUKH CHHTETHY €CKOW OUOJIOTHH
2) COopka MHIUBUIYAIBHBIX KOHCTPYKIUN
3) Cucrema Golden Gate — coopka TALEN-koHCcTpyKITHi
4) MeTo/ibl, OCHOBaHHbIC HA PEKOMOMHALIUN
5) ITL[P-meTobI
6) Merox Green Monster
7) Cranmapt BioBricks
8) AnbrepHatuBHble cranaaptel: BioScaffold
9) AnbTepHaTuBHBIC cTaHaapThl: ePathBrick
10) CuHTeTHYecKHe reHHbIe CETH B OaKTEePHsIX
11) PerHXHUHUPUHT TeHOMA OaKTepuit
12) PenaktupoBanue JJHK B macmitabax renoma
13) [lu3aiiH U ©3MEHEHUE TeHOB OaKTepuit
14) PenaktupoBanue JIHK B Maciitabax reHoma
15) MnxeHepusi TOBEPXHOCTH OAKTEPHAIBHBIX KIECTOK
16) ®yHKIMOHANTN3AIHS TOBEPXHOCTH JIPONIKEBBIX KIIETOK
17) DykaprOTHYECKUE TeHbI U UX CHHTCTUYECKIE BAPUAHTHI
18) Cunternueckue mpomotopsl Pichia pastoris
19) KonTposb TpaHcKpumuu mpu nomoim texHoiorun CRISPR/Cas9
20) Glowing Plant project
21) NnxeHepusi CAHTETUYIECKHX CUMOHO30B
22) Tpancdopmaryst XJI0pOIIaCTOB
23) BupycHbie BEKTOPBI
24) T'eHHBIE CETH J1JIs BBIMIOJIHEHHSI JIOTHYECKHX OTepaIyii
25) PenmxuHUPHHT POTOCHHTE3A
26) Aytomnos3. XeMOTOH
27) 3enéuast papmareBTHKA
28) buoractuku. [TomuruapokcuOyTupar
29) MaTteMaTH4eCKOE MOICIUPOBAHNE CHHTETHYECKHX KICTOK
30) buoTeXHOJOrHYECKUE MEePCIIEKTUBBI CHHTETUYCCKUX KJIETOK
31) MaremaTn4yecKoe MOJICIUPOBAHUE B CHHTETUYECKOM OMOIOrUn
32) dopMabHbIC A3bIKH KOHCTPYUPOBAHHSI



33) GenoCAD

34) Ontumusanus cereir AutoBioCAD

35) bruoopToroHaibHbIH KO

36) [TpumepsI HCIOTBb3YEMBIX OPTOrOHAIBHBIX KOJIOB
37) buoopToroHaibHasi XMMHSI B KIIETKE

38) OproronanbHbIC pPOOCOMBI

Wrorosasi omeHka MO NHUCHIUILUIMHE, COCTOMT W3 OIEHKHM 3a CaMOCTOSATEIBHYIO padoTy
(Tekymui KOHTPOJIb), M YCTHOIO 3auera (mpoMexxyTouHas arrectauus). [To kaxaomy u3 BUAOB
3aJJaHU¥ TEKYIIEro KOHTPOJIS BHICTABIISIETCS OIEHKA «3a4TE€HOY, €CIM yYAIHICS BBITIOIHII UITN
oTpa3un B padore He MeHee 70% oT maHupyemoro o0beémMa matepuana. [Inmanupyemsiii 00beM
orjamaeTrcss 3apaHee W Beipaxaercs B 100% (MakcmManbHO BO3MOXHOE KOJUYECTBO
MPaBUJIBHBIX OTBETOB (BOIPOCHI M TECT), pa3ieibl U MX IJIAaHUpyeMoe cojaepkanue (pedepar,
BBIMOJIHEHUE TpoekTa). Ilpu QopmupoBaHuum yCcTHOrO OTBETa BO BpeMs CAaud 3ayeTa
o0ydJarommmcsi HEOOXOIMMO TMPOJAEMOHCTPUPOBATh 3HAHHUSA, IIOJYyYEHHbIE Kak BO BpeMs
JICKIIUOHHOW YaCTH Kypca M MPH CaMOCTOSITEIIEHOM MPOPadOTKE TeM Kypca, IPEICTABICHHBIX B
MPOEKTaX U OTBETaX Ha BOMPOCHI TEKYIIErO0 KOHTPOJIA.

Kputepuu u mkasnsl OleHUBAaHUS YCTHOTO OTBETA!

Kpurepui Onncanne [IIkaya oneHUBaHUSA
3HaHUE TEOPETUYECKOMN B mpomecce otBera cryneHt | [la— 3 Gamna.
Y4acTH Kypca. JIeMOHCTpUpyeT  Teopetmdeckue | Yactmano — 1-2 Gamnna.

3HAHUA 110 TeME OnJIeTa.

Her — 0 6ayu10B.

CBs13b TEOpUH C

IIpu oTBETE HA NPAKTUYECKYIO

Jla — 3 Gamna.

MPaKTUKOM. 4acTh BOIIpoca cryaent | Yactuano — 1-2 Gama.
000CHOBBIBAET BEIOOP METO/A Her — 0 6amos.
TEOPETHYECKUMHU 3HAHUSMU.

Brnanenue ocHOBHBIMU CryneHT rpaMOTHO Hcrmonb3yeT B | Jla — 2 Gamna.

TIOHATHUSMMU. cBOEH peuu ocHoBHbIe | YacTuuno — 1 Gam.
OTIpEeeIeHUs u tepmunsbl, | Her — 0 Gamos.
W3yYEHHBIC B KypCe.

Bnanenue Crynent mnpuBoautr anroputm | [la — 3—4 Gamnna.

MPAKTUYECKUMU pelieHus npaktuyeckoro | Yactuuno — 1-2 Ganna.

METOJIaMH. BOIIPOCa, HECET OTBETCTBEHHOCTh | Her — 0 Gaios.

3a pE3yJIbTAThI.

OHCHKy «3a4TCHO» IOJIY4arOT CTYACHTBI, YCIICHIHO CAABIIMC BCC 3aJaHHsA TeKyLueﬁ
arreCraiuu 1 Ha6paBmHe 7-12 6amnoB IIpu OTBETC HA BOIIPOCHI 6I/IJ'ICT3, CTYACHTBI HE CIaBIINC
3alaHus TCKYIIETO KOHTPOJIA K 3a4€Ty HC JOITYCKArOTCH.

11. YuyeOHO-MeTOAUYECKOE 00ecIIeueHHne

a) DJIEKTPOHHBIM y4eOHBI KypCc IO JIUCHUIUIMHE B 3JIGKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=00000

0) OueHoYHbIC MaTEepUaIbl TEKYIIEr0 KOHTPOJISI U IPOMEXKYTOYHON aTTECTAIUHU 110
JMCLMILIAHE.

B) [llman ceMrUHApCKUX 3aHATHH 11O AU CIUTUIAHE.

12. Ilepeyennb yueOHOI 1uTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHAsI JIUTEpaTypa MO AU CLHUIINHE:
KypasneBa I'.A. I'ennas unxenepus B 6norexnonoruu: yueonuk. - CI16.: Oxo-Bekrop, 2016. -
328 c.


https://moodle.tsu.ru/course/view.php?id=00000

[Imun P. Harnsgnas 6uotexHonorus u reHerndeckas umxenepus. — M.: BUHOM T/, 2014. —
325c.

0) OMOHUTEIbHAS JIUTEpaTypa:
Yadav R, Kumar V, Baweja M, Shukla P. Gene editing and genetic engineering approaches for
advanced probiotics: A review. Crit Rev Food Sci Nutr. 2018 Jul 3;58(10):1735-1746. doi:
10.1080/10408398.2016.1274877. Epub 2017 Jul 21.
Mougiakos I., Bosma E.F., de Vos W.M., van Kranenburg R., van der Oost J. Next Generation
Prokaryotic Engineering: The CRISPR-Cas Toolkit. Trends Biotechnol. 2016 Jul;34(7):575-587.
doi: 10.1016/j.tibtech.2016.02.004. Epub 2016 Mar 2

B) 2JIEKTPOHHBIE PECYPCHI:

OnexTpoHHbIi KaTajor Hayunoii 6ubdimorexu TT'Y http://www.lib.tsu.ru/

SAxynos, T.P. MonekynspHas 6uorexHosnorus : yaueonuk / T.P. fAxynos, T.X. ®aunzoB. —
Cankr-IlerepOypr : Jlamp, 2019. — 160 c. — ISBN 978-5-8114-3719-1. — Tekcr
AJIEKTPOHHBIN Il Jlanp : AJICKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/123684 (nata ooparuenus: 04.02.2020).

13. IlepeyeHb HH(POPMAIIMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOIHO paclpOCTPaHsIeMOe MIPOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: nmaker mporpamm. BkirouaeT NpHIOKEHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOaMYHO I0CTyIHbIe 00aunbie TexHoaorun (Google Docs, Sumekc IucK u T.11.).

0) HH(pOPMAITMOHHBIC CITPABOYHBIC CUCTEMBI:

— DJEKTPOHHBIN KaTaJior Hayunoi O6ubIMOTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpOHHAas O6ubaroTexa (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC JIans — http://e.lanbook.com/
— OBbC Koncynbsrant crymenTa — http://www.studentlibrary.ru/
— Oo0pasoBatenbHas miatdopma FOpaiit — https://urait.ru/
—9OBC ZNANIUM.com — https://znanium.com/
— DBC IPRbooks — http://www.iprbookshop.ru/

14. MarepuajibHO-TeXHHUYECKOe ofecnedeHue

AyauTopuu Jij1s TPOBEASHUS 3aHATUH JIGKIIMOHHOT'O TUTIA.

AyauTopuu [Jisi MPOBEACHUS CEMHUHAPCKUX 3aHSATHUH, WHIAUBUAYAJIbHBIX U TPYIIOBBIX
KOHCYJIbTAIIMM, TEKYIEr0 KOHTPOJISI U MPOMEKYTOUYHON aTTECTAllUU.

[TomernieHus 11 CaMOCTOSATEIIBHON pa0OThI, OCHAIIICHHBIC KOMIIBIOTEPHOW TEXHUKOH H
JIOCTYIIOM K ceTd MHTepHEeT, B AJICKTPOHHYIO HH(DOPMAIIMOHHO-00Pa30BaTEIbHYIO Cpeay M K
MH()OPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmauus o pazpadboTunkax

Koxanenko AnmHa AHApeeBHa, KaH/A. OWOJ. HAyK, JOLEHT, Kadenpa reHeTUKH U
kierounoii omonoruu bU TI'Y
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