degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
HCIIOJHUTEIbHbIA JUPEKTOP

M.A. CmupHoBa

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Kierounsle 1 reHeTHYECKHE ONOTEXHOIOTUH
10 HANPABJICHHUIO: buorexHonorus
npo¢uib NOArOTOBKHU: CucreMHas U CHHTETHUYECKast OMOJIOTHS

dusrex-mrona buosgornueckot 1 Menunuackor OU3NKU
kadeapa CUCTEMHON M CHHTETHYECKOW OHOIOTHn

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuTopHBIX 4acoB: 15 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocraBui: M.H. flxoBreBa, KaHI. OMOJ. HAYK

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapa CUCTEMHOM U cHHTeTHIeckoi ononoruu 11.04.2024



AHHOTANMA

[Mporpamma "KiietouHble W reHeTHYecKHEe OMOTEXHONOTHH" TIpeJHa3Ha4YeHa JJIsl W3yYEHUS COBPEMEHHBIX
METOJIOB U Pa3pabOTOK B OONACTH KJICTOYHOH M TeHETHYECKOH Omonoruu. B pamkax mporpamMMbl CTYIEHTHI
MOJTydaT 3HAHUS U HaBBIKM B O0JIACTHU T€HETHYECKOM MHKEHEPUH, MOJIEKYISIpHONH OHOJIOTHH, OMOTEXHOJIOTUU
U OCHOB KJIETOYHOTO KyIbTHBHpOBaHWs. OOydeHHe BKIIOYAET B ceOs KaK TEOPETUYECKUE 3HAHWS, TaK U
MPaKTUYECKUE HABBIKH, HEOOXOAUMBIE JUIsl paboThl B cepe OnotexHonoruid. Ciyxut 6a30ii st IpoBeICHUS
UCCIICIOBAaHUI B OOJACTH MOJICKYJISIPHOW TEHETHKH M CTPYKTypHOW Omomormu. Jlns ocBoeHust Tpedyercs
3HaTh OMOXMMHUIO, KJIACCUYECKYIO U MOJICKYISIPHYIO OMOJIOTHIO, a TAK)KE CTPOCHHE KIIETKH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OCBOCHHUE CTy/lEeHTaMH 0a30BbIX 3HAaHUH, OTHOCSIIUXCA K OCHOBaM KIIETOYHBIX M T'€HETHYECKHX
TEXHOJIOTHH.

33]13‘[1/[ JAUCHUIIINHBI

- OCBOCHHE CTyACHTaMH O0a30BBIX 3HAHWMH B 00JaCTH COBPEMEHHOW MOJEKYISIpHOH OHOJIOTrHH,
MOJIEKYJISIPHOM T€HEeTHKH, OMOTEXHOJIOTHH;

- MOJy4YeHHE IIIyOOKMX 3HAHMH O NMpHUHIMNAX (PYHKIMOHUPOBAHUS KIETOK IYKapHOT, TEXHOJOTHAX
TEHOMHOTO PENAKTHPOBAHMS U PETYISALNN IKCIIPECCUH T'€HOB U T€HOB.

- oOyueHHe HaBbIKAM KyJIBTHBUPOBAaHUS KJICTOYHBIX JIMHHWNA, METOJAM M TEXHOJOTHSIM T€HOMHOIO
pEelaKTUPOBaHUS U PETYJIALUU SKCIPECCUU TCHOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier IMOUCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaJIn3 HpOGJ’IeMHLIX CI/ITyaL[I/Iﬁ Ha OCHOBC

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBAaTeIbHOCTh IIaroB,
OpeABUIS PE3yabTaT KaKA0rO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
JesITeTbHOCTH

CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AeucTBui

OIIK-1.1 3Haer W cmocoOeH — HCIOJIL30BaTh B
mpo(eCCUOHANBHON  JEATENBLHOCTH  (PyHAaMEHTAbHBIC
Hay4Hble 3HAHUS B  OOJNACTH  OWOJIOTMYECKUX |
(hU3HMKO-MaTEMaTHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAYYHBIX 3HAHHUH B 00JIACTH OUOJIOTHYECKUX U
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.3 Tlonumaer MeXAUCUUIUIMHAPHBIE CBSI3U B
o0macTax XUMuW, OWONIOTMH, MAaTeMaTUKd W (U3UKH H
crocobeH WX  TPUMEHITh TpH  pEIIeHHH  3a1a4
npodecCuoHaTbHON e TEHHOCTH

OIIK-1.4 CnocobeH mIaHUPOBaTh, OPTraHU3OBBHIBATH H
MPOBOJIUTH HAYYHO-HCCIIE0BATENILCKUE PA0OThI B 00NacTh
OMOTEXHOJIIOTUH, NPOBOAUTH  KOPPEKTHYIO  00paboTKy
pe3yabTaToOB SKCIEPHUMEHTOB M JejaTh 00OCHOBaHHBIE
3aKJIFOYCHUS M BBIBOJIBI

[IK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBAaTh U
I1K-2 CiocobeH caMOCTOSTEILHO HIIA B IIPOBOJUTH HAy4YHbIE MCCIEAOBAHUS CaMOCTOATEIIBHO WIIU B
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO COCTaBE HAy4YHOI'O KOJJIEKTHBA




KOJIJICKTUBA OPraHU30BbIBATH U IPOBOAUTDL
HAY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

UCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,

CHEIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

[1K-3.4 CrocobeH caMOCTOSTENbHO HAXOIUTh M OCBAUBATH
HOBbIE HH(OPMAIIMOHHBIE W TMPOTPAMMHBIC PECYpPChl B
obnacTi OMOWHXeHepHur U OnonH(OpPMaTHKN

[IK-3.5 CnocobeH npuMeEHSTb METOAbl OMOMH)KECHEPUH H
OMOMHQOPMATHKK  JIIsl  TOJNYYCHUST  OMOJOTHYECKUX
OOBEKTOB C IIeTICHAIIPABICHHO N3MEHEHHBIMH CBOWCTBAMU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

YMETB:

- [Ipuaumnax GyHKUMOHUPOBAHUS KIETOK 3yKapUOT;

- OCHOBHBIE MEXaHU3MBI KJIETOUHBIX IIPOLIECCOB HA MOJIEKYJISIPHOM YPOBHE;

- OCHOBHBIE METOZBI KYJIETUBUPOBAHUS M MAHUITYJIMPOBAHHSI KIIETKAMH;

- [lonsiTysa 1 MeTOIBI ONIPENEIIEHHUS] IUTOTOKOCUYHOCTH;

- OCHOBHBIE NTOHSTHS U TEPMHUHBI MOJICKYJIAPHON OHOJIOTHH;

- [IpuHIMIIBL pabOTHI COBPEMEHHBIX METOAOB aHAIN3A KJIETOK M UX COCTAaBIISIOIINX;

- OCHOBHBIE TEHETUUYECKHE TEXHOJIOTHH U METO/IbI, IPUMEHSIEMbIE I TeHOMHOT'O PEJaKTHPOBAHUS;

- DddexTuBHO HCKaTh JTUTEPATYpPy W APYTYIO CHENHUATIbHYI0 HH(POpPMANUio B W30paHHOW OOIacTw

HayKH;

- AHanM3MpOBaTh Hay4YHbIE CTATHH MO TEME KJIETOUHBIX M TeHETHYECKUX OMOTEXHOIOTHA;

- OmnpenensaTs OCHOBHBIE PUHIIMIIBI U METOIBI paboThI;

- AHanM3UPOBATh U UHTEPIIPETUPOBATH IIOTYUECHHBIE PE3YJIbTAThl IKCIIEPUMEHTOB;

- IloHuMare OSTHYECKHE M TIPABOBBIE ACHEKTHl MCIONB30BAHMS KIETOYHBIX M TEHETHYECKHX

TEeXHOJIOTHH.

BJIAJIETD:

- 3HAHUSIMU OCHOB KJIETOYHOI OMOJIOTHH U TCHCTUKH,

- [IpodheccrnonanbHON TEPMHUHOIIOTHEI;

- HaBbixkamu paboThI ¢ 1a00paTopHBIM 000PYIOBaHUEM;

- YMeHHeM IIPOBOJUTH SKCIIEPUMEHTHI U aHAJIM3UPOBATh NIOJIYUEHHbIEC JaHHBIE;

- OCHOBHBIMH METOAAMU KJIETOYHBIX U TEHETHYECKUX TEXHOJIOTHIA;

- 3HaHWSIMU U HaBBIKAMU B [IPAKTUYECKOH AEATEIbHOCTH, CBA3aHHON C KJIETOUHBIMU U T€HETUUECKUMU

TCXHOJIOTHAMMU.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OCHOBEBI KJIETOYHBIX TEXHOJIOTHI 3 2




2 UccnenoBanme MUTOTOKCUYHOCTH. 2 3
3 [IpoTounass 1MTOMETpHS:  MPUHIIUIIBI 5
METO/Ia U MPUMCHCHUS
TexHOJIOTUH TEHOMHOTO PEaKTHPOBAHUS
W PEryIsIUH SKCIIPECCHU TSHOB.
CRISPR-Cas9, ZFNs (Zinc Finger
4 Nucleases), TALENs (Transcription 3 5
Activator-Like Effector Nucleases), RNA
interference (RNAI), Antisense
oligonucleotides, DNAzymes u np.
Beenenne TeHHO-WH)KEHEPHBIX
5 KOHCTPYKIUH B KJIETKH 2 5
MJICKOTIMUTAIOTIHX.
6 I'ennas Tepanus: HacTosiee u Oyayniee. 2 5
7 Buotexunonorus POy KIHH 3 5
PEKOMOWHAHTHBIX OEJKOB.
Hroro wacos 15 30
IMoaroroBka K dK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. OCHOBBI KJIETOYHBIX TEXHOIOTHUI

Beenenne B kypc. Uctopus. Meronsl momydeHUs! KIETOYHOH KylabTypbl. IlepBUYHBIE KyIBTYpBI.
[Moctostaabie  kneroynble  JmHUM. MMMoprammzamus. [lpenen  Xeidnuka. Temomepasa.
CycrieH3MOHHBIE U aAre3MOHHbIEe KyAbTypbl. OCOOCHHOCTH KyJIbTUBUPOBAHMS (ITOJACPIKaHUS YPOBHS
CO2, Temneparypsl, BiaxkHocTH). [lonsTue runeprepmun. MexkiaeToqHas KOMMYHHUKAIHS, aATe3HsL.
Buger kymerypaneaeix cpen:  DMEM, F-12, DMEM/F-12, RPMI-1640, IMDM, napyrue.
Kpuokonceppaius, 6n006aHKH.

2. UccnenoBanme IMTOTOKCUYHOCTH.

MexaHu3Mbl ~ KJIETOYHOM TuOenH: amonTo3, HEKpo3, Hekponrto3, (depponro3, ayTtodarus,
KOMILIEMCHT-3aBUCHUMAs IIMTOTOKCHYHOCTh. MeToabl ncciegoBanus murorokcuanoct: MTT, XTT,
MTS, AlamarBlue (pe3asypuH-TecT), JMaKTaTACTHIPOreHa3a, KIOHOTEHHBIA aHalu3 U Jip. MeToasl
WCCJIeIOBaHUS CHHEPTUYHOCTH JCHCTBUS npenaparoB, MeTon Yo-Tanamas. Metomsl ucciemoBanmst
FeMOTOKCHYHOCTH: '€MOJIM3UC, arJIFOTHHALIHA.

3. IlporouHast LUTOMETPUS: IPUHIUIIBI METOJA U IPUMEHEHUS

[Mpuamuner metoma. [lpaBunbHOE MOCTPOCHHME MAOT-TUIOTA MPSAMOTO W OOKOBOTO paccesHus,
BBIZICIEHWE E€AMHUYHBIX KIETOK, OINHMCAaHWE MEXaHHM3Ma, aHaju3 IIOJIY4YeHHONH THCTOTPaMMBI,
YUT-KONBI TIO0 CO3/IaHUI0 TPHILIETOB W3 OAHOrO oOpasma. Anamm3 MFI. Amanm3 pesynsraros
JKCTIEpUMEHTa Ha TpuMepe peaslbHOro obOpasna. I[lojcueT WHIEKca OKpallMBaHHS Ha TpUMEpe
peanbHBIX oOpa3moB.  Anamu3 SSC kak anbrepHatuBa aHamm3y MFI npu umccnemoBaHum
B3aMMOJICHCTBUS HAHOYACTHII C KJIeTKaMH. BUIbI TpencTaBieHnus NaHHBIX MPOTOYHOW LUTOMETPUHU
Ha npumepe Nature (Nature, Nat Biotech, Nat Nanotech, Nat Biomed Eng).

4. TeXHOJIOTUY TEHOMHOTO PEIaKTUPOBAHUSI U PETYIISIIUN SKCIIPECCUU TEHOB.
CRISPR-Cas9, ZFNs (Zinc Finger Nucleases), TALENs (Transcription Activator-Like Effector
Nucleases), RNA interference (RNAi), Antisense oligonucleotides, DNAzymes u ap.



CRISPR-Cas9, ZFNs (Zinc Finger Nucleases), TALENs (Transcription Activator-Like Effector
Nucleases), RNA interference (RNA1), Antisense oligonucleotides, DNAzymes u 1ip.

5. BBC,I[GHI/IG TCHHO-UHXXCHCPHBIX KOHCTp}IKLII/Iﬁ B KJIICTKHU MJICKOIIMTAIOIINX.

PaznuuHble MeTOOBI JOCTaBKM TEHHO-MHXCHEPHBIX KOHCTPYKLHMA B KIETKU: TpaHCQEKIHs,
TpaHCIYKIMs, HIEKTPOIOpALUs, MUKPOUHBEKLIUH U P.

6. I'ennas tepamnusi: HacTosIee U OymyIee.

OcHoBHble cTpateruu. Bextopsl. [Ipemaparbl, co3maHHbBIE C TOMOLIbIO T€HHOW HHXKEHEPUH ISt
Tepanuu 3aboneBaHuid. Buasl reHHON Tepanmuu. OmoOpeHHbIE W TPOXOASAIINE KIMHUYECKUE
ucnbiTanus npenaparsl. Car-t- Tepanusi. [Ipobnembl reHHOH Tepanuu.

7. buorexHoNnorus MPOAYKINN PEKOMOMHAHTHBIX OEIIKOB.

Cuctemsl npoaykuuu 0enkoB. becknerounstii cuntes 6enka. CriocoObl BiusHUS HA 3()(HEKTUBHOCTD
HNPOAYKLIMH OeNKOB (OMTHMH3aLus MpoleccoB). BrisgBneHne u ycrpaneHue npoOiieM NMpH HU3KOM
YPOBHE NPOAYKIMH. AHAIN3 TOTOBOM NPOMYKIHUH, KpUTepuHu U TpeboBaHus. [lpumeHeHne GenKoBBIX
[POIYKTOB B MOJIEKYJISIPHOU U KIETOYHOM TEXHOJIOI'UH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

Ha nek1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIHbBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALUIO
npeseHTauuil. [IpuBeTcTByeTCS HaTMUKE BO BpeMst 3aHATUH cMapT(OHOB/HOYTOYKOB [l y4acTHS B
HUHTEPAKTUBHBIX YIPAKHEHUSX.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. Monexynsapuas 6uomnorus kietku [Teker] : B 3 T. T. 1 : [yueOnuk ms By3oB] / b. Ansbeprc [u ap.] ;
niep. ¢ annt. A. A. CsemoBa, O. B. Kapnogoii ; mon pen. A. A. Muponosa, JI. B. Mouanosoit .— M. ;
WNxesck : MH-T komnbroTep. uccnenoBanuid, 2013 .— 808 c.

JomonanTtenyHas uTeparypa
1. l'enernueckas nmkenepus [Texcr] / C. H. lllenkyno - HoBocubupckCub. yaus. u3n-8o,2004

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

www.molbiol.ru
http://www.biosyn.com/Gizmo/Tools/Oligo/Oligonucleotide%20Properties%20Calculator.htm
http://www.ncbi.nlm.nih.gov/

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.



B pe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- npopaGOTKy yqe6Horo Marcpuajia, MmOAroTOBKY OTBCTOB Ha BOIPOCHI, NPCAHAZHAYCHHBIX JJIS
CaMOCTOATEJIIbHOI'O U3YUCHUS

— pelieHue 3a/1a4, IpeaIaracMblx CTYIEHTaM Ha 3aHATUSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

ITokazaTeneM BiaJeHUs MaTEPHAIOM CIIy)KHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEOyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
[IPENoJaBaTeo.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa CHCTEMHON U CHHTETUIECKON OMOIOTHH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: M.H. fIxoBueBa, kaHa. O1oJ. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
HAyYHBIX 3HAHHUH B 00JIACTH OUOJIOTHYECKUX U
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
mpoeCCUOHANBHON  JESITENBbHOCTH  (yHAaMEHTAIbHBIC
Hay4Hble 3HAHUS B  OOJNACTH  OWOJIOTMYECKUX |

(bPISI/IKO-MaTeMaTI/I‘leCKI/IX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUA B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 Tlonumaer MeXAUCUUIUIMHAPHBIE CBS3U B
o0macTax XWMuW, OWONIOTMH, MAaTeMaTUKd W (U3NKH H
crnocobeH WX  TPUMEHITh TpH  pEIIeHHH  3a1a4
npodecCuoHaTbHON e TEHHOCTH

OIIK-1.4 CnocobeH mIaHUPOBaTh, OPTraHU3OBBHIBATH H
MPOBOJIUTH HAYYHO-HCCIIE0BATENILCKUE PA0OThI B 00NacTh
OMOTEXHOJIIOTUH, NPOBOAUTH  KOPPEKTHYIO  00paboTKy
pe3yabTaToOB SKCIEPHUMEHTOB M JejaTh 00OCHOBaHHBIE
3aKJIFOYCHUS M BBIBOJIBI

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBAaTh U
MPOBOIUTH HAyYHBIC MCCIEAOBAHUS CAMOCTOSTENIBHO WIN B
COCTaBe HayYHOI'O KOJIJICKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
MyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETaMU TPUKJIQTHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

[1K-3.4 CrocobeH caMOCTOSTENBHO HAXOIUTh M OCBAUBAThH
HOBbIE HH(OPMAIIMOHHBIE W MPOTPAMMHBIC PECYpPChl B
obnacti OMOWHXeHepUr U OnonH(OpMaTHKN

[IK-3.5 CnocobeH npuMeHSTb METOAbl OMOMH)KECHEPUH U
OMOMHQOPMATUKK  JJIsi  TOJNYYCHUST  OMOJIOTHYECKUX
OOBEKTOB C IIeTICHATIPABICHHO N3MEHEHHBIMH CBOWCTBAMU

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus AMCIUTUIMHBI «KIileTOUHBIE U TeHEeTHYECKHUE OMOTEXHOIOTUIY 00YYarOIIUICS TOTKEH:

3HATb:




- [puHIMNaX GYHKIIMOHUPOBAHUS KJIETOK 3YKapHOT;

- OCHOBHBIE MEXaHNU3MBbI KJIETOUYHBIX ITPOIIECCOB HA MOJIEKYJISIPHOM YPOBHE;

- OCHOBHBIE METO/IBI KYJIFTUBUPOBAHUS U MAaHUITYTHPOBAHHS KIIETKAMH;

- [TonsATHA M METO/IBI OTIPEAETICHUS] HUTOTOKOCUYHOCTH;

- OCHOBHBIC MTOHATHS U TEPMUHBI MOJICKYJISPHON OMOJIOTHH;

- [IpuHIMIBL pabOTHI COBPEMEHHBIX METOAOB aHAIN3A KJIETOK M UX COCTAaBIISIOIINX;

- OCHOBHBIEC TEHETHYECCKHE TEXHOJIOTHH M METO/IbI, IPUMEHSIEMBIE JIJIsi TEHOMHOTO PEIaKTUPOBAHUS;
yMeThb:

- DddexTuBHO HCKaTh JTUTEPATYpPy W APYTYIO CHENHATIbHYI0 HH(QOpPMAIUio B W30paHHOW OOIacTw

HayKH;

- AHanM3MpOBaTh Hay4YHbIE CTATHH MO TEME KJIETOUHBIX M TeHETHYECKUX OMOTEXHOIOTHA;

- OnpenensaTh OCHOBHBIE MTPUHIIUITBI U METOJBI PAOOTHI;

- AHanM3UpPOBaTh U UHTEPIPETUPOBATH MTOTYUECHHBIC PE3YIIbTaThl SKCIIEPUMEHTOB;

- IloHmmare STHYECKHME H TIPAaBOBBIC AaCHEKThl HCIOJB30BAHUS KIETOUYHBIX W TEHETUYECKUX

TEXHOJIOTHH.
BJIA/1eTh:

- 3HaHUSIMU OCHOB KJIETOYHOW OMOJIOTUU U T€HETUKHY;

- [IpodheccrnonanbHON TEPMUHOIIOTHEI;

- HaBbikamu paboThI ¢ 1ab0paTopHBIM 000pYI0BaHHEM;

- YMeHueM npoBOIUTH HKCIIEPUMEHTHI ¥ aHATU3UPOBATH MOJTy4YEHHbIEC JJaHHBIC;

- OCHOBHBIMH METOJIAMH KJIETOUHBIX U TCHETHYECKIX TEXHOJIOTHH;

- 3HaHUSIMU U HaBBIKAMU B MIPAKTUYECKON AEATEIbHOCTH, CBSI3aHHOW C KIIETOUHBIMHU U T€HETHUYECKUMHU

TEXHOJIOTUSMH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

Henu u 3a1a4n KJIETOUHOW OMOTEXHOJIOTHH.

TexHonOTNs NONTY4YEeHUS ¥ KYJIbTUBUPOBAHUS JIMHUM KUBOTHBIX KIIETOK.

[lepBuunas kynwsrypa. IlocTosHHas KieTO4Has JWHHS, OCOOCHHOCTH KJIETOYHOTrO pocrta. OpraHHas
KyJIbTypa.

[Tpenmy1ecTBa U OrpaHUYEHHS METO/IA KyJIbTYpPhl TKaHEH.

Onpenenenne murorokcnuHoct (MTT-tect, pezasypun, xCELLigence u ap),

CaetoBas U (prryopecieHTHass MUKPOCKOIIUSI, COPTHHT KJIETOK, OKpAIIMBAHUE PA3IMYHBIX KIETOYHBIX
OpraHes;

Dkcnpeccusi Oeika B KIETKaX MIICKONHTAIOMNX, NPEUMYINECTBA, HEJOCTaTKU. TpaH3WEHTHas H
cTaOWIIbHASI DKCTIPECCHSL.

TpaHcreHHble KJIETOUHbIE JTUHUU.
Tpancmykmust (MeTonbl BBefieHHs dk30TeHHbIX JIHK B KIIeTKy MIICKOTMTAOIINX ).

BexTophl KJIETOK MIIEKONHUTAIOMIUX, OCOOCHHOCTH WX MOJIEKYSIPHOW OpraHM3alliu, PeryasTOpHbIC
3JIEMEHTHI, MapKEPbI CENEKINHU, JPyTrue CTPYKTYPHBIE 3JIEMEHTHI PEryJIsiuM TpaHCaauuu. Bekropel Ha
OCHOBE JIEHTUBHPYCOB.

CRISPR/Cas9 npuHuumn Meroa v HanpaBJICHUS UCIIOIb30BaHUS

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

I'enHas u KiIe€TOYHAS UHXKEHEPUSL.
buonornyeckue cCUCTEMBI, HCIIOIb3YEeMbIE B KIIETOUHON OMOTEXHOJIOTHH.
OcCHOBHBIC TIOHSITHSI TCHHOM HWHXXEHEPUHU: KIOHMpOBaHWE, TpaHchopmanus, BekTop. DepMeHTsI,

WCIIONIb3yeMble B TEHHOW MHXKEHEpUHU: pecTpukTasbl BTroporo tuna, JJHK-nuraser, JHK-nonumepassi,
MOJIMHYKJICOTHI-KWHAa3bl, ocdarasbl U ApyTHeE.

Cunte3 kIHK na marpune cymmapnoit PHK (o6partnas tpanckpunuus). 1P (monmumepasHo-uienHas
peaxius).

OOmue cBoiicTBa BEKTOPOB. BEKTOpBl 11 T€HETHUECKOTO KIOHUPOBAaHMS — OCOOCHHOCTH HX
MOJIEKYIApHON opranuzanuu. [lnasmMuasl 1 gpyrue BeKTOpbl. DKcIpeccus peKOMOMHAHTHBIX OCJIKOB.
OcHOBHBIE HanpaBiIeHUs] OCIKOBON HHKECHEPHH.

OCHOBHEBIE IMPUHIUIIBI HpOTO‘lHOﬁ HUTOMCTPHUH. Tumnel KI€TOYHBIX aHaJIN30B, BBI60p MapKepoB,
COPTHUHI KJICTOK.



Heo6xoa1Mble KOMITOHEHTSHI JUIs IIPOBEICHHSI aHAIN3a KJIETOK METOIOM IPOTOYHON IIUTOMETPHN.
[IpenmymiecTBa NPOTOYHOM LIUTOMETPUY NEPE] APYTUMU METOIAMH UCCIIEJ0BAHUS KIIETOK.
Br160op MapkepoB Ha pe3ysbTaThl aHAJIN3a KJIETOK METOAOM IPOTOYHON IIUTOMETPHH.

Kpurepun onennBanus
Onenka ommyHo (10 0OamioB) - BBICTABISETCS CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS  CTYACHTY, I[IOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka ommmuHO (8 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 337134, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomo (7 0aoB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJyYEeHHBIC 3HAHWS HA MPAKTHUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6aoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEPJO 3HAET MaTepuall, TPaMOTHO H
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA MPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO U IO CYIIECTBY H3JIaraeT ero, yMeeT NPUMEHATh MOJy4YeHHbIC 3HAHMS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3a7a4 JOCTATOYHO OOJIbILIOE KOJTUUYECTBO HETOYHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISIETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH O0a30BBIX MOHSTHI,
HapyLIEeHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHWH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEYIOBIECTBOPUTEIBHO (2 Oana) - BHICTABISETCS CTYACHTY, KOTOPBI HE 3HaeT OObLIeH YacTu
OCHOBHOTO COAEp)KaHUsI y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABIAETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

OneHka «3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CJIU OH II0Ka3aJl BCECTOPOHHHE, CUCTEMAaTU3UPOBaHHbIE,
IyOOKHe 3HaHUSl y4eOHOM MporpaMMBbl TUCHHUILIMHBI 1 YMEHUE YBEPEHHO MPUMEHSTH UX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
OueHka «HE 3aUTEHO» BBICTABISIETCS CTYJICHTY, KOTOpPBHIH HE 3HaeT OoJblIedl YacTH OCHOBHOTO
copepkaHusi y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmHUOKH B (OPMYIHPOBKAX
OCHOBHBIX IOHSATUH IUCLMIUIMHBI MU HE YMEET MCIIOIb30BaTh IIOJIYYEHHBbIE 3HAHUSA IIPU pPELICHUU
TUIOBBIX MPAKTUYECKUX 3a7ad.

5. MeTonuueckne MaTepuaIbl, ONpeesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH



IIpu npoBenennu 3adera u aAuddepeHLMPOBAHHOTO 3auera oOydarouiemycsl npegoctasisercss 45
MHUHYT Ha MOAroToBKYy. Ompoc oOydaromerocsi He JO/DKEH HPEBBINIATh OJHOTO aCTPOHOMHYECKOTO
yaca.



