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Hemssmu

1. Ilesn ocBOEHUS M CHUNINHBI

OCBOCHUA

JUCHUITIIMHBI

SABJIACTCA

dbopMHupoBaHHE y  OOYYAIOIIMXCS

onpeaeneHHoro OOIl (m. 5 OOmei xapakrepuctuku OOII) cocraBa KomImeTeHUUH s
HOJrOTOBKH K PO(eCCHOHATBHON A TETbHOCTH.

Kon CocTaJjsomme pe3yibTATOB 0CBOCHHUS (1eCKPUNTOPbI KOMIIETeH )
KOMIIETCHIINN HanmenoBanue KOMIIETCHIINN
HaumenoBanue
Kon
OIIK(Y)-1 CrnocobeH K mpodeccuoHaIbHOM OIIK(Y)-1.B2 | Bnageer meronamu nposenenus [P, anexkrpodopesa
SKCIUTyaTallil COBPEMEHHOTO HYKJIEHHOBBIX KUCIIOT U OEJIKOB B TeNsiX
OMOTEXHOJIOTHYECKOTO OIIK(Y)-1.Y2 | Ucnonb3yer mpubopsl, MpeAHAa3HAYCHHBIC IS
000pyJOBaHUS U HAYUHBIX MIPOBEACHUS PYTHHHBIX TeHHO-WHXEHEPHBIX
npubopoB MaHUITYJLSIIUH
OIIK(Y)-1.32 | 3Haer nmpuHIMIEI pabOTHl MPHOOPOB, MCHOJIB3YEMBIX
JUIL  TIONMYYeHHS] HOBBIX IITaMMOB-IIPOJYLIEHTOB
METOJaMH T€HHOH HHKEHEPUHI
OIIK(Y)-5 Crocoben ucnons3oBars | OIIK(Y)-5.B1 | Bnageer OCHOBaMH KOHCTPYHPOBaHHS
COBpEMEHHbIE  MH(OpMaIMOHHBIE pexomOuHaHTHBIX Mostekyn JJHK
TEXHOJIOTHH s cOopa, obpabotku | OIIK(VY)-5.Y1 | Ucnonb3yer GecrulaTHbE MPOrPAMMHBIE TPOLYKTHI
U pacupoCTpaHEHUs  Hay4HOH UL TpoBeAeHMs  0a30BBIX ~ MaHMOYILIOUH ¢
nHbopMaIu B obnactu MOCJIEIOBATENFHOCTSIMA ~ HYKIIEHHOBBIX ~ KHCJIOT U
OMOTEXHONOTUH W CMEXHBIX 0OesKoB
oTpaciieid, crnocoben ucnonb3osath | OIK(Y)-5.31 | 3uaer cymecTByiolmMe O€CIUIATHbIE MPOTPAMMHbIE
0a3bl JAHHBIX, IpOorpaMMHBIC HPOAYKTBI U OTKPBITHIC 0a3pl JAHHBIX VIS IIOMCKA W
POAYKTBI u pecypcehl aHalu3a MOCIe10BaTeIbHOCTEN HYKJIEMHOBBIX KHCIOT
HH)OPMAIIMOHHO- 1 OenkoB
TENEeKOMMYHHUKAIIHOHHOM cetu
"Unrepner"  (mamee - ceTh
"NHTepHeT") A pelieHus 3amay
npodecCHOHANBHOI A TENEHOCTH
[K(Y)-18 Cmocober  k  Beipabotke  u | [IK(Y)-18.B1 | Bmageer  meromamm  moctanoBku [P mns
Hay9HOMY OOOCHOBAHHIO  CXEM onpeaenenus ocrarounoi IHK mrramma-npoaynenra
ONTUMaNIbHOMN komrutekcHOM | TTK(VY)-18.V1 | Onpenensier MOJEKYISIPHYIO Maccy (hparMeHToB
aTTecTallid  OMOTEXHOJIOTUYECKHX HYKJIEHHOBBIX KUCIIOT U OEIIKOB METOIOM
HPOJYKTOB IeKTpodopesa B resix
IK(Y)-18.31 3HaeT CTpPOEHUE HYKJIEUHOBBIX KHCIOT U

TIOJIUIIEITU/IOB, 3HATh CTPYKTYPHBIE (hOpMyJIBI
HYKJICOTH/IOB, BXOJSIINX B COCTaB HYKJICHHOBBIX
KHCIIOT, 1 IPOTEHHOT€HHBIX AMIHOKHCIIOT; TPUHIIUIIBI
peann3anuy reHeTHIeCKOH HH(POPMAINH B KIETKe

2. MecTo aucuuiinibl B ctpykrype OOIT
JucuumnuHa oTHocuTes K O01moky 1 ba3oBoif wactu muctumime ydebnoro muana OOIL:
buotexnonorus.

3. Ilmanupyembie pe3ybTaThl 00yUeHHUsI 0 TUCHHITIHHE
ITocse ycrienHoro OCBO€HUs AUCIUILTUHBI Oy1yT c(OPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:

[InaHupyemble pe3yabTaThl 00y4eHUs 10 TUCIUIIINHE

Kommerenims

Kon

HaunmenoBauue

PJI-1

HpI/IMCHHTB 3HaHUA 06IJ_II/IX 3daKOHOB COXPAHCHUA U pPCaIU3alun
TCHETHYCCKOM I/IH(i)OpMaHI/II/I I CO3aaHMsA HOBBIX MW aHaJIn3a
CYIICCTBYIOIUX TTAMMOB-IIPOAYICHTOB

TIK(Y)-18

P/I-2

HJ'IaHI/IpOBaTI) OKCIICPUMCHT, UCXOAd W3 3HAHHA 0a30BBIX METOJ0B
MaHUITYJIAUKU € TCHCTUYCCKUM MATCPUAIIOM W KYJIBTUBHUPOBAHUSA
KJICTOK

OITK(Y)-1

PJI-3

IIpuMeHATH SKCIIEPUMEHTAIBHBIE METOAbI COBPEMEHHBIE
MH(GOPMAaLMOHHbBIE TEXHOJIOTHH, B TOM YHCIIe 0a3bl JaHHBIX U
MaKeThl MIPUKIIAAHBIX IIPOrPAMM, IS HAIIPABICHHOW I€HETUYECKON
TpaHc(hopMalMK KUBOH KIIETKH

OIIK(Y)-5




OL[GHO‘IHBIG MCPONPUATHUA TCKYIICTO KOHTPOJIA U HpOMe)ICYTOqHOﬁ arTeCTalvuu NpcaCTaBJICHbI B
KaJICHOapHOM peﬁTHHF-HJ’IaHe JUCHUITIINHBI.

4. CTPyKTYpa M cofiep:KaHue TUCHUIIIHHbI
OcHOBHBIE BU/IbI Y4eOHOMH JesiTeJIbHOCTH

Paspensl qucuuIuHb Dopmupyemblii|  Bunel yueOHOM gesTenbHOCTH O0béM
pe3ybTaT BpPEMCHH,
00y4deHus mo 4.
JUCHUIIIINHE
Paznen 1 PJI-1 Jlexkmun 2
Peanuzayua 2eHemu4ecKou [IpakTuueckue 3aHgaThs 8
uHgopmayuu 6 Kiemke JlaboparopHsble 3aHATHS 8
CamocrosTenbHas paboTa
Paznen 2 PJI-2, Jlexun 6
I'ennan unoicenepusn PJI-3 IIpakTHueckue 3aHATHS 16
JlaboparopHsble 3aHATHS 24
CamocrosiTenpHas padbora

CO,I[Cp)KaHI/Ie PasacioB TUCHUIIIIMHBI:

Paznen 1. Peanuzayun cenemuueckoii ungpopmauuu 8 Kiemke

B pamkax pasznena paccMaTpHUBarOTC MEXAHU3MBI, JIEXKAIKE B OCHOBE PeaJIN3alun
reHEeTHYEeCKON nHpopMaruu B KieTke, Metoas! aHainu3za PHK u JIHK.

Tembl JeKuMii:

Jlexuust 1. Tpanckpunuus u TpaHCIALMSL.

Tpanckpunuus, cragun. Crpykrypa MPHK (pynkimonansasie odnactu). [Ipoueccunr MPHK.
MPHK u nekogupyromue PHK. Tpancnsanus (6nocunres 6enka), craauu. ['eHeTHUecKuit Ko
Pamka cuntsiBanus. [loctrpancinsaunonusie Mogudukanuu 6enkoB. Oco0eHHOCTH
TPAHCKPUIILIMU U TPAHCISILUY Y IIPO- U DYKApUOT. Perymsmus Ha ypoBHE TPaHCKPUIILUH U
TPAHCIALUN.

Tembl IPaKTHYECKUX 3aHATHH!

[Ipaktunueckoe 3ansarue 1. Crpykrypa JJHK u PHK. IIporpamma GeneBank.

IIpakTnueckoe 3ansarue 2. CexkBenuposanue JJHK. Merons! onpeneneHust HyKI€0TUIHON
nocnenosarenbHocTu JIHK. CexBennpoBanue no Cenrepy (meroz oopbia nenu). [lpunnun
paboTbl aBTOMaTH4eckoro cekpeHaropa. Ceksenuposanue JIHK no Makcamy u ['unGepry
(metox xumuueckoi aerpananun). NGS-cekBeHHpOBaHUE (CEKBEHMPOBaHHE HOBOTO
MOKOJIeHHUs1): mupocekBeHupoBanue, SOLID — urenue nocpeacrsom auruposanus. [llumina, Ion
Torrent™. CekBeHMpOBaHUE 3 MOKOJIEHHS: IOPOBOE CEKBEHUPOBAHUE, OJTHOMOJIEKYIISIPHOE
CEKBEHHPOBAHUE B PEAJILHOM BPEMEHU.

[IpakTuueckoe 3anarue 3. O6partHas Tpanckpunius. Real-time [TLP. [Tpunummns
JeTeKTUPOBaHUs (piryopeciieHTHOro curnana. OueHka ypoBHS SKCIIPECCUHU TeHa.
[IpakTrueckoe 3anstue 4. 'enetnyeckuit koj. CBOMCTBA FeHETUYECKOTO Koa. Pemenue 3amay.
Ha3panus 1abopaTopHbIX padoT:

JlaGoparopHas padota 1. [TonumepasHas nenHas peakuus. OCHOBHbIE TapaMeTpPhl PEaKIIUH.
Tepmoctabunsubie JIHK-nonumepassl. [Ipaiimepsr.

JlaboparopHas pabota 2. Beinenenue JIHK. [Ipuniiun metona BeieneHUs HyKICHHOBBIX
kuciot JIHK u PHK.

Pa3nen 2. I'ennas unicenepusn

Tembl JIEKITUH:

Jlexnus 2. ['eHHast HH)KEHEPUS

OcHOBHbIE TIOHATHS TCHHON HHXKEHEPHUH: KIIOHUpOBaHUe, TpaHchopmanms, BekTop. [loaxoas k
MaHUIYJISIUU C TEHETHYECKUM MaTepuanoM. OepMEeHThI, UCII0JIb3yeMble B TEHHOW MHKEHEPUU:




pectpuktassl Broporo tuna, JJHK-nmuraszel, JIHK-nmonumepaspl, NOJIMHYKIECOTHA-KUHA3BIL,
docdarassl u ap. Cucrema peCTpUKIMU-MOAUPUKAIIMN OaKTepHil. DHIOHYKJIEa3bl PECTPUKIIHH.
N3omm3zomepsl. McTounnky renernyeckoro Mmarepuana. OOuue cBoicTBa BEKTOPOB. BekTopbl
JUISl TEHETUYECKOTO KJIOHUPOBAHUS — OCOOCHHOCTH UX MOJIEKYJISIpHON opranu3anuu. [1mazmuast
U Ipyrue BeKTOpbl. THUITBI TeHeTHUECKUX OMOIMOTEeK. AHAIN3 TEHETHUECKUX OMOINOTEK.
Dkcnpeccupytomnye BekTopsl. LaTTi-BekTop. MeTo1bl KOHCTPYUPOBaHUS THOPUIHBIX MOJIEKYIT
JIHK in vitro. UnenTudukamnms K1eTOK-peHUIMeHTOB, MOJIYIUBIINX HOBBIM reH. CuHe-0ebIit
TECT.

Jlekums 3. )KuBoTHas KiieTKa — 00BEKT KJIETOYHOW OMOTEXHOIO0rMH. PerakTupoBanrne reHoMOB
Kj1eToK. CUCTEMBI € UCITOJIB30BaHUEM «IIMHKOBBIX nanblieB», TALEN, CRISPER/Cas9.
BekTopbl Ha OCHOBE BUPYCOB.

Jlekumus 4. PacturenpHas KjieTka — 00beKT KJIETOYHON OroTexHonoruu. OCHOBHbBIE
HaTPaBJICHUS CO3JIaHHsI TCHETUYECKH MOJU(PHUIIMPOBAHHBIX PACTEHUIA.

Tembl NIpaKTHYECKUX 3aHATHIA:

[Ipaktuueckoe 3anstue 5. Pectpukrasbl (3HI0HYKII€a3bl PECTPUKIIIH).

[IpakTnueckoe 3ansTue 6. XMMUYECKUN CUHTE3 T'eHOB. HampaBieHHbI MyTareHes.
[IpakTruyeckoe 3anstue 7. Meronsl KOHCTpyHpoBaHus rudpuaHbix monekyn JIHK in vitro —
pectpukrtasHo-nurasubii, Golden Gate, cranmapt BioBricks; Texuonoruu LIC, TA- u TOPO
KJIOHUPOBaHUs, KJIoHUpoBaHue Gateway.

[IpakTuueckoe 3anatue 8. BeKTOPHI A1 TeHETUYECKOTO KIOHUPOBaHUA. BekTops! Ais
KIIOHHPOBAHUSI U DKCTIPECCHU (CTPYKTYpHBIE 3JIeMeHThI). [IpoMoTOp, Ori, MapKepsl CeJIeKIInH,
MOJIVJIMHKED.

[MpakTrueckoe 3aHsATHE 9. AHAIN3 CHCTEM JKCIIPECcCuH (3y- ¥ MPOKApHOT, IN VIVO u in Vitro).
OnTtumuzanus skcnpeccuu. benku cnusHus.

[Tpaktuueckoe 3anstue 10. [[eHHO-UHXKEHEPHAsI CUCTEMA APOAOKEH (ceMUHap)

[IpakTuueckoe 3anarue 11. Dkcnpeccust B KJIeTKaxX MICKOMUTAIOUINX (CEMHHAP)

[Tpaktuueckoe 3anstue 12. T-JIHK. Tpancrennsie pactenus (ceMuHap)

Ha3panus 1adopaTopHbIx pador:

JlaboparopHas padota 3. PecTpukius - MOAroTOBKa BEKTOpa (JIMHEapu3alys) U KIOHUPYEMOTO
¢parmenta JJHK k nuruposanuio

JlabopaTtopHas padota 4. Jlurupoanue. Tpanchopmarus MpokapuoTUUECKUX KIETOK. MeTo b
nepenoca pekomOuHaHTHBIX JIHK B mpokapuoTuyeckue KiIeTKu.

Jlaboparophas padota 5. Unaykius sxcnipeccun TagGFP2 6enka B E.coli u ero ouncrka
METOJIOM MeTaJllI-XelaTHOU Xpomarorpaduun

JlabopaTtopHas padota 6. Onpenenenue konuentpanuu TagGFP2 Genka

JIaboparopHast pabota 7. TexHuka paboThI ¢ KYIbTYPOH 2YKAPUOTUUYECKUX KIIETOK.
JIaGoparopHas padota 8. [IpHHIMTIEI KOHCTPYHpPOBaHHE PeKOMOMHAHTHBIX MoJekyn JJHK.

TemaTuka KypcoBbIX padoT:

[Tonyuyenue pekomounantHoit TAG JIHK nonumepassi.

[Tonydyenne pekOMOMHAHTHON HIOHYKIIEA3bl pecTpukiuyn BamHI.
[Tonmy4yenne peKOMOMHAHTHOM MEPOKCUAA3HI XPEHA.

[Tonyuenne pekoMOuHaHTHOTO (hakTOpa X cBEpTHIBAEMOCTH KPOBH.
[Tonmy4yenne peKOMOWHAHTHOTO aKTHBATOPA IUIA3MHHOTEHA YEIIOBEKa.
[Tonmy4yeHne peKOMOMHAHTHOI KCUIaHA3bI.

[Tomy4yenne peKOMOMHAHTHOTO (POJLTUKYIOCTUMYITHPYIOMIETO TOPMOHA YEIOBEKA.
[Tonyuenue alpha-D-galactosidase A [Homo sapiens]

[TomyyeHne peKOMOMHAHTHOTO IIIOKaroHa 4ejaoBeKa.

10 [Tonydenne peKOMOMHAHTHOTO TJIFOKaroHa 4eioBeKa.

11. TTomydyenre peKOMOMHAHTHOTO SPUTPOIIOATHHA YETIOBEKA.

CoNoOrwNPE



5. Opraﬂmaunﬂ CaMOCTOSITEIbHOI paﬁoTLI CTYACHTOB

CamocrosaTrenbHas paboTa CTYJCHTOB INPU H3YYEHUH UCHMIUIMHBI IMPEIyCMOTpPEHA B

BHJIax U Ghopmax:

- paboTa Cc JEKIMOHHBIM MAaTEPUAIOM, ITOUCK U 0030p JIUTEPATYPhl U AIIEKTPOHHBIX
MCTOYHHUKOB MH(OpMALUH M0 MHIUBHUIYaTbHO 3aaHHOM MpodIeMe Kypcea;

- MOJATOTOBKA K TaOOpaTOPHBIM paboTaM, K MPAKTUUYECKUM 3aHITHSM;

- TOATOTOBKA KypCOBOTO MPOEKTA, HOATOTOBKA K 3aIIUTE KypCOBOTO MPOEKTA;

- TOATOTOBKA K KOHTPOJBHOM padOTe U KOJUIOKBHYMY, SK3aMEHY.

6. YueOHO-MeTOoAMYeCKOEe H HH(POPMALIMOHHOE o0ecniedeHne JUCHUIIMHBI (MOTYJIs1)

6.1 YuyeOHO-MeTOANYECKOE 00ecreYeHue
OcHoBHas InTepaTypa

1.

2.

4.

Kpebce, JI. I'ensl o JIstouny / JI. Kpebc, D. INomnmreitn, C. Kunnarpuk ; mnepeBoj ¢

aarmmiickoro U. A. Kopumamu [u np.]. — 2-e u3a. — Mocksa : JlabopaTopusi 3HaHHIA,
2017. — 922 c. — ISBN 978-5-00101-582-6. — Texkcr: snexkrpoHHbIN //JlaHb :
3JIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:

https://ezproxy.ha.tpu.ru:2330/book/103025 (mara obpamienus: 02.03.2019). — Pexum
JOCTYTA: JUIsl aBTOPHU3. TIOJIb30BATEIICH.

VYuncon, K. [IpuHuunsr u MeToasl OMOXMMUU U MOJIEKYISIpHOM Ouonoruu : ydyeOHOE
nocobue / K. Ywmicon, JI. Yonkep ; mon pemxaknueit A.B. Jleramosa, B.. Tumkoga ;
nepeBof ¢ anrnuiickoro T.I1. Moconosoii, E.}O. bo3enek-Pemernsak. — 2-e u3g. (3i.).
— Mocksa : JlabopaTtopus 3Hanwmit, 2015. — 855 c¢. — ISBN 978-5-9963-2877-2. —
Texkcr : onexktponHwlid // Jlap : 31ekTpoHHO-OMOnMOTeuHass cucrema. — URL:
https://ezproxy.ha.tpu.ru:2330/book/66244 (mara obpamenus: 02.03.2019). — Pexum
JOCTYMa: JUIsl aBTOPHU3. MOJIb30BaTeNEeH.

[TIP B peansuom Bpemenu / JI. B. Pebpukos, I'. A. Camaros, JI. }O. Tpopumos, I1. A.

CeménoB ; mon penakuued J[. B. PebpuxkoBa. — 6-e u3nm. (dm.). — MockBa :
Jlaboparopus 3manuid, 2015. — 226 c¢. — ISBN 978-5-9963-2954-0. — TekcT :
IeKTpoHHBIH  //  JlaHp : 3neKkTpoHHO-OMOnMoTeuHas cucrema. —  URL:

https://e.lanbook.com/book/70781 (mara obpamierus: 17.03.2019). — Pexwum moctyma:
JUISL aBTOPU3. MOJIb30BaTENCH.

NGS: Bricokomnpon3BoauTenbHOE cexkBennpoBanue / JI. B. Pe6pukos, [I. O. Kopoctus,
E. C. llly6una, B. B. Uneunckuii; moa pexpaxuueii /[. B. Pebpukosa. — 2-e uzna. (91.). —
Mockga: Jlaboparopus 3Hanuit, 2015. — 235 ¢. — ISBN 978-5-9963-3024-9. — Tekcr:
NeKTpoHHBIH  //  JlaHp @  3neKkTpoHHO-OMOnMoTeyHas cucrema. —  URL:
https://e.lanbook.com/book/70712 (mata obpamienus: 17.03.2019). — Pexwum moctyma:
JUTSL aBTOPU3. MOJIb30BATEICH.

JlonmoJiHUTeIbHASA JINTEpaTypa:

1.

2.

Croupun, A.C. Monexynspuas Ouonorus. PuGocombl u Ouocunre3 Oenka ydeOHOE
nocobue / A.C. Cnupun. — Mocksa : JlabopaTtopus 3Hanuii, 2019. — 594 c. — ISBN
978-5-00101-623-6. — TexkcT : amekTpoHHBIH // JlaHb : AIEKTPOHHO-OMONIHOTEYHAS
cucrema. — URL: https://ezproxy.ha.tpu.ru:2330/book/110208  (mata oOpamicHus:
09.06.2019). — Peskum mocTyma: i aBTOPH3. MOJIb30BaTEICH.

@®peuny, P.S. KynbTypa )KUBOTHBIX KJIETOK: IPAKTUYECKOE PYKOBOJCTBO : PYKOBOJCTBO
/ P.Sl. ®pemnn ; nepeBon ¢ anrmiickoro FO. H. Xowmskosa, T. 1. XomskoBoit. — 4-e,
u3n. — Mocksa : Jlaboparopus 3Hanwmii, 2018. — 791 ¢. — ISBN 978-5-00101-557-4.
— Texkcr : snextpoHHsld // JlaHb : snexTpoHHO-OMOMMoTeuyHass cucrema. — URL:



https://ezproxy.ha.tpu.ru:2330/book/103025
https://ezproxy.ha.tpu.ru:2330/book/66244
https://e.lanbook.com/book/70781
https://e.lanbook.com/book/70712
https://ezproxy.ha.tpu.ru:2330/book/110208

https://ezproxy.ha.tpu.ru:2330/book/103030 (mata oopamenus: 09.06.2019). — Pexum
AO0CTYyIIa: OJIs1 aBTOPU3. MOJIb30BaTeIIEH.

6.2 UndopManuoHHOe H IPOrpaMMHoe obecriedeHmne

1. Internet-pecypcst (8 T.4. B cpenre LMS MOODLE wu gap. obOpa3oBareibHble U
OMOJIMOTEYHBIC PECYPCHI):

2. NCBIl. Amxrnogselu"as TekcToBasg OecluiaTHas 0Oa3a JAaHHBIX MEIULIMHCKUX U
OHOJIOTHYECKHUX myOIMKanui, CO3/1aHHas HanmonansupeiM LEHTPOM
OMOTEXHOIOTHYECKON wHpOpMaAIMK [DIEeKTPOHHBIN pecypc].- Pexum gocryma:

https://www.ncbi.nlm.nih.gov/

3. PrimerBank. IlyOnumunblii pecypc, OecriatHas 0a3a JaHHBIX IIOCIIEIOBATEILHOCTEH
cnenuduyeckux mpaiimepoB s nposexenus I[P, B Ttom umcie Real-time TIL[P

[D5eKTpOHHBIN pecypc].- Pexum JOCTYTIA:
https://pga.mgh.harvard.edu/primerbank/

4. Molbiol. ITpodeccnonaabHbIN CalT, MPEAOCTABIAIONIMNA CBOOOIHBIA TOCTYI K OHJIAHH-
porpaMMamM, TMO3BOJISIONIMM IPOBOBIUTH OMNEPAllMU C  IOCJIEJOBATEILHOCTSIMU
HYKJICHHOBBIX KHCJIOT W O€nKoB. [DneKkTpoHHBIM pecypc].- Pexum gocryma:

http://molbiol.ru/scripts/

5. NEBcutter V2.0. OmnaniiH-pecypc, TO3BOJISIOIMIUNA WCKaTh CAWThl PECTPUKINU B
nocnenoBarenpHoctd  JIHK. [DnekTpoHHBI  pecypc].-  Pexum  pmocrtyna:

http://nc2.neb.com/ NEBcutter2/

6. Addgene. BecruiaTHas 6a3a JaHHBIX MMOCICIOBATEIBLHOCTEH M CTPYKTYPhI TeHETHUSCKHUX
BEKTOPOB Ha OCHOBE IUIa3MuJ [DJeKTpoHHBIH pecypcl.- Pexum  pocryna:

https://www.addgene.org/vector-database/

7. Protein Expression and Purification Facility Helmholtz Zentrum Miinchen nHa ocHoBe
iasmMu [DneKTpoHHBIH pecypc].- Pexxum gocryna: https://www.helmholtz-
muenchen.de/pepf/materials/vector-database/bacterial-expression-vectors/index.html

8. SnapGene Viewer. becruiaTHoe nporpaMMHOe o0ecriedeHue Ui IPOCMOTpa, An3aitHa u
aHHOTHpOBaHus mocneaoBateabHocTelt JIHK [Dnexrponnsiii pecypce].- Pexxum pocryma:

https://www.snapgene.com/snapgene-viewer/

9. Imagel. bBecrmatHoe mTporpamMmMHOE oOOeCHeUYeHHWe Il aHamu3a | 00paboTKh
n300pakeHuil. [InextponHslii pecypc].- Pexxum nocrymna: https://imagej.nih.gov/ij/

Buneopecypcesr:

1. MonexkynsapHas 6uosiorusi U reHetuka. OHIalH-Kypc Ha 00pa3oBaTesbHON MIaThopme
Stepik. Anpec pecypca: https://welcome.stepik.org/ru

2. Beenenne B NGS. Yacts 1. Onnaiin kypc Ha obOpazoBarenbHON miuatgopme Stepik
Anpec pecypca: https://welcome.stepik.org/ru

3. buorexHoyoruu: reHHas wHxeHepus. OHIAH-KypCe Ha oOpa3oBareabHON TuTatdopme
Stepik. Anpec pecypca: https://welcome.stepik.org/ru

HI/ILICHSI/IOHHOC IporpaMMHOC o0ecrieueHue (B COOTBETCTBUHU C HepequM
JIMIEH3UOHHOT0 mMporpaMMHoro odecneuenusi TITY):

7-Zip;

Adobe Acrobat Reader DC,;

Adobe Flash Player;

AkelPad,;

Design Science MathType 6.9 Lite;

Document Foundation LibreOffice;

Google Chrome;

Microsoft Office 2007 Standard Russian Academic;


https://ezproxy.ha.tpu.ru:2330/book/103030
https://pga.mgh.harvard.edu/primerbank/
http://molbiol.ru/scripts/
https://www.addgene.org/vector-database/
https://www.snapgene.com/snapgene-viewer/
https://imagej.nih.gov/ij/
https://welcome.stepik.org/ru
https://welcome.stepik.org/ru
https://welcome.stepik.org/ru

Mozilla Firefox ESR;
Zoom Zoom

7. OcoOble TpeOOBaAHMS K MATEPUAIHbHO-TEXHUYECKOMY 00ecTieYeHU 0 TN CIUTIIHHbI

B ywyeOHOM mpouecce UCHOIB3YETCS
MIPAKTUYECKHUX U JJAOOPATOPHBIX 3aHATHI:

cienymooliee JabopatropHoe 000pyIOBaHHE IS

Ne HanmenoBaHne criequaabHbIX IIOMeLIeHH i HanmenoBanne 000pyoBaHust
1. Aynuropust U1 IPOBEACHHS y4eOHBIX Kommekr yueOHoi mebenu Ha 20 mocalouHbIX MECT;
3aHATHUH BCEX THIOB, KypCOBOTO Wnrepakrushas nocka IQBoard ET-D ADO8O - 1 mrt.;
MIPOEKTUPOBAHMSI, KOHCYJIbTALUH, Kommnerotep - 1 mT.;
TEKYLIET0 KOHTPOJIS U IPOMEKYTOUHOU IIpoextop - 1 wrT.
aTTecTaluu
634034, Tomckas o61acth, r. ToMcK,
Jlenuna npocnexkT, 1. 43a, 307A
2. AynuTopus U IPOBEACHHS y4eOHBIX Kommekt yaeOnoi mebenn Ha 10 mocaouHbIX MECT;
3aHATHI BCEX THUIIOB, KypCOBOTO [Ixad ams omexap! - 2 mWrT.;
IIPOEKTUPOBAHMSI, KOHCYJIbTALIUIA, Croun nabopaTopHblii - 2 WT.;
TEKYILEro KOHTPOJIS M TPOMEXYTOUHOM Memanka marautHas ¢ nogorpesom MSH-300 - 1 wr.;
arrecranuu (y4eOHas 1abopaTtopusi) BuHokynspHbIiT MUKpockon Mukmen-18ap. 2-20 - 1 wT.;
634034, Tomckast 061acTh, . TOMCK, Hacoc mem6pannsiii PVR Micro M71S AS - 1 mir.;
Jlenuna npocmexkrt, 43, 025 Becbt KERN 440-33N. 0.01r - 1 mmT.;
Kommekt 060pynoBanus yueOHOW OHOTEXHOIOTHIECKOMH
nabopatopud - 1 mr.;
XomomusHUK abopaTtopusrii Liebherr LKv 3910 - 1
IIT.;
[TnuTka HarpesarensHas HP-20D-Unit - 1 wir.;
Boxc ¢ BepTuKasbHBIM JJAMHUHAPHBIM ITOTOKOM - 1 mT.;
AsroxuaB noxyaBTomatnyeckuii TUT-2340 MK 1911. - 1
IIT.;
Ikad I'TT-40-OX I13 (cymmnbHbIi) - 1 wr.;
Tepmocrat TC1-20 co crexionakeToMm - 1 mrT.;
MOoHOKYSIpHBIA MEKpOcKkoll MuxkMen-1sap. 1 - 1 mT.;
AxBaguctumiarop AD-5 "JIMBAM" MeauImHCKUi
3JIEKTpUYECKUH - 1 1T.;
IIpunrep - 1 wr.;
Komnerorep - 1 wr.
3. AynuTtopus U IPOBEACHHS y4eOHbBIX Kommrekt yueOHoi mebenn Ha 11 mocasouHbIX MeCT;
3aHITUNA BCEX TUIIOB, KypCOBOTO Komnetorep - 10 mr.;
IIPOEKTHPOBAHUS, KOHCYIbTALUA, IIpunrep - 3 wr.
TEKYILEro KOHTPOJISL U IPOMEKYTOUHOM
aTTecTanuyu (KOMIBIOTEPHBIH KJIacc)
634034, Tomckas o6yacTh, T. TOMCK,
Jlenuna nmpocmexr, 1. 43a, 310
4. s Bcex  mucnuruimH — (MOAyJei), Kommekt yuebHolt mebenn Ha 50 mocagouHbIX MECT;
MPAaKTUKHA,  WHBIX  BHUIOB  y4eOHOI [punTep - 3 mrT.;
JIESTENILHOCTH, IIPEyCMOTPEHHBIX Kommnsrotep - 38 mt.;
y4eOHBIM  ITaHOM  00pa3oBaTesIbHOM IIpoexrop - 1 mr.
IIPOrpaMMBl. ITomermmenne Juis

CaMOCTOSATENEHOU PaOOTHI.
634034, Tomckas o6macte, r. ToMmck,
benunckoro ynuna, 53a, 311




PaGouas mporpamma cocTaBieHa Ha ocHOBe OOmIIeH XapaKTepHCTHKH 00pa30BaTeIbHOH
TporpaMMBI o HanpaBiaeHHo 19.04.01 brotexHonorus / cnennanuzanusa «PapMareBTHISCKAsA

froTexaomoruay (mpuema 2019 r., ounag GpopmMa oGyICHHS).

Pazpaborunk(n):
JIOTKHOCTD [w)5(0]
Honent UIIIXEMT Ilepmuna AT

IIporpamma ogobpena Ha 3acenanun HOIL H.M. Kuwknaepa (mpotokoa oT «26» uroHd 2019 r.

Ne 4).

3aBeyronmii Kadeapoi-pyKoBoHTETh
HOII H.M. Kmxnepa (Ha mpaBax kadeaps),

A.X.H, JOLUECHT

Sz f/“‘““"; /KpacHokytckas E.A./
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Jluct n3meHennii padoyeii mporpaMMbl IMCHMILIMHBI

YueOHblii roa

CopepixaHue /u3MeHeHHe

OO0cy:K1eHO Ha 3acelaHNN
HOII H.M. Kuzknepa
(mpoToKO0.T)
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. U3menena ¢opma paboueil mporpamMMmbl B COOTBETCTBUHU

¢ mpukazom TIIY ot 06.05.2020 r. Ne 127-7/06 «O6
yTrBepxkaeHnH (hopM noKkyMmeHToB OOII»

. OGHOBJIEHO MTpOTpaMMHOE oOecIieueHre
. OOHOBNIEH cOCTaB MPOQPECCHOHANBHBIX 0a3 JaHHBIX U

I/IH(bOpMaHI/IOHHO-CHpaBO‘IHBIX CHUCTEM

or 25.06.2020 r.
Ne 4




