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: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: buodusnka u nHXKeHepus B HAHOOMOTEXHOIOTUSIX

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

OCBOCHUEC CTyACHTAaMH 0a30BEBIX 3HaHHI>'I, OTHOCAIIMUXCA K OCHOBaM KIJICTOYHBIX W TCHCTHUYCCKHUX

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

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AeucTBui

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
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTEILHOCTE IIIaros,
MpenBUIIA Pe3ylbTaT KakIOT0 W3 HHUX W OLEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIBbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[1K-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[MIK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3yJIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben MIPOBOJINUTH 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI
3HAThb!
- [lpuHIMNaX GYHKIIMOHUPOBAHUS KJIETOK 3YKapHOT;
- OCHOBHBIE MEXaHNU3MBbI KJIETOUYHBIX IIPOIIECCOB HA MOJIEKYJISIPHOM YPOBHE;
- OCHOBHBIE METO/IBI KYJIFTUBUPOBAHUS U MAaHUITYTUPOBAHHS KIIETKAMH;
- [TonsATHA 1 METOIIBI OTIPEAETICHUS] LUTOTOKOCUYHOCTH;
- OCHOBHBIC MTOHATHS U TEPMHUHBI MOJICKYJISIPHON OMOJIOTHH;
- [IpuHIMIIBL pabOTHI COBPEMEHHBIX METOAOB aHAIN3A KJIETOK M UX COCTAaBIISIOIINX;
- OCHOBHBIEC TEHETHYECCKHE TEXHOJIOTHH M METO/IbI, IPUMEHSIEMBIE JIJIsi TEHOMHOTO PEIaKTUPOBAHUS;
YMETh:
- DddexTuBHO HCKaTh NTUTEPATYpPy W APYTYIO CHENHATIbHYI0 HHQOpPMANUio B W30paHHOW OOIacTw
HayKH;
- AHanM3MpOBaTh Hay4YHbIE CTATHH MO TEME KJIETOUHBIX M TeHETHYECKUX OMOTEXHOIOTHA;
- OnpenensaTh OCHOBHBIE MTPUHIIAITBI U METOIBI PAOOTHI;
- AHanmM3MpOBaTh U UHTEPIPETUPOBATH MTOTYUCHHBIC PE3YIIBTaThl SKCIIEPUMEHTOB;
- IloHnmarp STHYECKHME H TIPAaBOBBIC AaCHEKTHl HCIOJB30BAHUS KIETOUYHBIX W TEHETUYECKUX
TEXHOJIOTHH.
BIIAJICTh!
- 3HaHUSIMU OCHOB KJIETOYHOW OMOJIOTUU U T€HETHKHY;
- [IpodheccrnonanbHON TEPMUHOIIOTHEI;
- HaBbikamu paboThI ¢ 1ab0paTopHBIM 000pYI0BaHHEM;
- YMeHueM npoBOIUTH HKCIIEPUMEHTHI ¥ aHATM3UPOBATH MOJTy4YEHHbIE JJAHHBIC;
- OCHOBHBIMH METOJIAMHU KJIETOUHBIX U TCHETHYECKIX TEXHOJIOTHH;
- 3HaHUSIMU U HaBBIKAMU B MPAKTUYECKON AEATEIBHOCTH, CBSI3aHHOW C KIIETOUHBIMHU U T€HETUYECKUMHU
TEXHOJIOTUSMH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (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 OCHOBBI KJIETOYHBIX TEXHOJIOTHI 3 2
2 HccnenoBaHue IIATOTOKCHYHOCTH. 2 3
3 [lporoyHass UUTOMETPHS:  TPHHIUIIBI 5
MeTo/a U MPUMEHEHHUS
TexHOJI0rnu TeHOMHOTO pelaKTHPOBAHUS
U PETYISALUH YKCTIPECCUH TSHOB.
CRISPR-Cas9, ZFNs (Zinc Finger
4 Nucleases), TALENs (Transcription 3 5
Activator-Like Effector Nucleases), RNA
interference (RNAI), Antisense
oligonucleotides, DNAzymes u jp.
Beenenune TeHHO-MHXCHEPHBIX
5 KOHCTPYKITUI B KJIETKH 2 5
MJICKOTTUTAIOIIHX.




6 lennas Tepanus: HacTosIee U OyayIee. 2 5

7 buorexHonorus HPOIYKIUH 3 5
PEKOMOMHAHTHBIX OEJIKOB.

Hroro yacos 15 30

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 45 ygac., 1 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. OCHOBBI KJIETOYHBIX TEXHOIOTHUI

Beenenue B kypc. Mcropus. Metonsl IOJy4eHUs KIETOUHOW KyJBTYpbl. llepBUYHBIE KyJIBTYpBI.
[loctostuabie  knerouynble  yuHUM. Mvmoprammzaumsa. [lpenen  Xeidnuka. Temomepasa.
CycneH3MOHHBIE U aiT€3HOHHBIE KyIbTYpbl. OCOOCHHOCTH KYJIBTUBUPOBAHUS (TIOJIEPKAHUS YPOBHS
CO2, remneparypsl, BiaxxHocTs). [lonstue runeprepmun. MexkiieTouHass KOMMYHHUKALUS, aAre3usl.
Buger kymerypaneabix  cpen:  DMEM, F-12, DMEM/F-12, RPMI-1640, IMDM, napyrue.
Kpuoxoncepsauus, 6nod6aHkH.

2. I/ICCJIGI[OBaHI/IC OUTOTOKCHUYHOCTH.

MexaHu3Mbl  KJIETOYHOW THOENH: aronTo3, HEKpo3, HEKponTo3, ¢epponTo3, ayrodarus,
KOMILUIEMEHT-3aBUCHUMas IIUTOTOKCUYHOCTh. MeTonpl uccieaopanus nurorokcuanoctu: MTT, XTT,
MTS, AlamarBlue (pe3a3ypuH-TecT), JaKTaTACTHAPOTCHA3a, KIIOHOTCHHBIA aHamM3 U JIp. MeTomsl
HCCIIEIOBAaHUSI CUHEPTUYHOCTH AEHCTBU IpernaparoB, Meron Ho-Tamanas. MeToasl ucciaenoBaHus
FEMOTOKCHUYHOCTH: TEMOJIU3UC, aTTIIFOTUHALM.

3. HpOTOLIHaﬂ HNUTOMCTPUA: NPUHIUIIBI METOAa U IPUMCHCHUS

[Mpuanuner meroma. IlpaBwibHOE MOCTpOEHHE MAOT-IUIOTA HPAMOTO U OOKOBOTO paccesHHs,
BBIICJICHUE €IWHUYHBIX KJIETOK, OMNHCAHHWE MEXaHW3Ma, AaHaJU3 IOJIYYCHHOW THCTOrPaMMBI,
YUT-KOABI TIO0 CO3JaHUI0 TPUIUIETOB M3 OAHOTO oOpasma. Anamu3 MFI. Ananmus pesynasratoB
JKCIIEpUMEHTa Ha IpuMepe peasbHOro obOpasua. Ilogcuer mHIEKca OKpallMBaHMA Ha HpUMEpe
peanbHbIX o0OpasmoB.  Ananmu3 SSC kak anprepHatuBa anammzy MFI mpu  wuccnemoBannu
B3aMMOJICHCTBHS HAHOYACTHUI] C KJIETKaMHU. BUnbl npencTaBieHus] JaHHBIX MPOTOYHON LUTOMETPUN
Ha npumepe Nature (Nature, Nat Biotech, Nat Nanotech, Nat Biomed Eng).

4. TeXHOJIOTUU TeHOMHOTO PEIAKTUPOBAHUSI U PETYIIAIUN SKCIIPECCUU TSHOB.
CRISPR-Cas9, ZFNs (Zinc Finger Nucleases), TALENs (Transcription Activator-Like Effector
Nucleases), RNA interference (RNA1), Antisense oligonucleotides, DNAzymes u 1ip.

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

5. BBeneHre reHHO-UHKEHEPHBIX KOHCTPYKLUN B KIETKHA MJIEKOIIUTAOLIHX.

PaznuyHble MeTOABl JOCTaBKM T'€HHO-MHXKCHEPHBIX KOHCTPYKIHMH B KIETKH: TpaHcQekuus,
TPAHCAYKIMS, MEKTPONOpaLsi, MUKPOUHBEKIIUN U JIP.

6. I'ennas Tepanus: HacTosIIee U OyayIiee.




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

7. buorexHoNnorus NPOAYKINN PEKOMOMHAHTHBIX OEIIKOB.

Cuctemsl npoaykuuu O0enkoB. becknerounstii cuntes 6enka. CriocoObl BiusiHUS Ha () (HEKTUBHOCTD
NPOAYKLIUH OENKOB (OMTHMH3aLus MpolLeccoB). BrisBieHne u ycrpaneHue npoOiieM NMpH HU3KOM
YPOBHE NPOAYKIHMH. AHAIN3 TOTOBOM NPOMYKIHUH, KpUTepuHu U TpeboBaHus. [lpumeHeHne GenKoBBIX
[POIYKTOB B MOJIEKYJISIPHOU U KIETOYHOM TEXHOJIOI'UH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Ha nex1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIMHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALUIO
npeseHTauuii. [IpuBeTcTByeTCS HaTMUKE BO BpeMst 3aHATUH cMapT(OHOB/HOYTOYKOB JUI y4acTHS B
HUHTEPAKTUBHBIX YIPAKHEHUSX.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. Monexynsapuas ouonorus kinetku [Teker] : B 3 T. T. 1 : [yueOnuk mns By3oB] / b. Ansbeprc [u ap.] ;
niep. ¢ annt. A. A. CsemioBa, O. B. Kapnogoii ; mon pen. A. A. Muponosa, JI. B. Mouanosoit .— M. ;
WNxesck : H-T komnbroTep. uccnenoBanuid, 2013 .— 808 c.

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

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ 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 yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

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

B Ppe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA AUCIHUIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PaboTHI CTY/IEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHS,;



— pelleHue 3a/1a4, IpeiIaracMblx CTyIEHTaM Ha 3aHATHSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

ITokazareneM BiaJeHUs MaTEpPHAIOM CIIyKHT yMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxHo 100UTHCS MOHMMAHUS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
[IPENoJaBaTeo.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: buodwusuka u nHxEeHEpPUS B HAHOOMOTEXHOIOTHSIX
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-2 Nmeet npeacraBieHne 00 aKTyalIbHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCIJICAOBAHUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
MyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (IpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenMpoBaHKUe) ¢ MCHONB30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «KI1eTouHEIC ¥ TeHETHYECKUE OMOTECXHOJIOTUM) O6y"IaIOI]_II/II710ﬂ JOJIKCH:

3HAThb:

- [IpuanMnax GyHKIMOHUPOBAHUS KJIETOK 3yKapHoOT;

- OCHOBHBIE MEXaHU3MBI KJIETOUHBIX MPOLIECCOB HA MOJIEKYJSIPHOM YPOBHE;

- OCHOBHBIE METO/IbI KYJIETUBUPOBAHUS 1 MAHUILYJIMPOBaHUS KIIETKaMU;

- [ToHsATHS M METOABI ONIPENETIEHUS IUTOTOKOCUYHOCTH;

- OCHOBHBIE MTOHATHS U TEPMHUHBI MOJIEKYJISIPHON OMOIOTHHY;

- [IpuHUIMITEL paOOTHI COBPEMEHHBIX METOIOB aHAJIM3a KJIETOK U MX COCTaBIISIOIINX;

- OCHOBHBIE T€HETUYECKHE TEXHOJIOIMH U METO/Ibl, IPUMEHSIEMBbIE Il TEHOMHOI'O PEJaKTUPOBAHUS;

yMeThb:




- D(ddexTuBHO HCKaTh JIUTEPATYpy U APYIYIO CHEUMATIbHYI0 HH(QOpPMAIUI0 B HW30paHHOW OONACTH
HayKy;

- AHaNM3UPOBATh HAYYHBIC CTATHH 10 TEME KJIETOYHBIX M TeHETUYECKIX OMOTEXHOJIOTHH;

- OnpenensaTh OCHOBHBIEC IPUHIIUITBI X METOJIBI PAOOTHI;

- AHaNM3UPOBATh U HHTEPIPETUPOBATH MOITYUYCHHBIE PE3YJIBTAThI KCIIEPUMEHTOB;

- JloHumarp 3THYECKHE U IPAaBOBBIE ACIHEKTHl HCIIOJIb30BaHUS KIETOYHBIX M TI'€HETUYECKHX
TEXHOJIOTHUI.

BJIaJeTh:

- 3HaHHUSAMHU OCHOB KJIETOYHOUN OWMOJIOTHH W TEHETHKH;

- [IpodeccrnonabHON TEPMUHOIOTHEH;

- HaBbikamu paboThI ¢ 1a00paTopHBIM 000PYIOBaHUEM;

- YMeHHeM MPOBOJAUTH SKCIIEPUMEHTHI U aHAJTU3UPOBATh MOJTYUCHHBIC JAHHBIC,

- OCHOBHBIMH METO/IaMHU KJIETOYHBIX ¥ TeHETHUECKUX TEXHOJIOTHIA;

- 3HaHWSIMU U HABBIKAMU B MIPAKTUYECKOH AEATEIbHOCTH, CBI3aHHON C KJIETOUHBIMU U T€HETHYECKUMHU
TEXHOJIOTUSIMHU.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Lenu u 3ama4u KJICTOYHON OMOTEXHOIOTHH.

TexHoJI0THSA MOMYYSHUS U KyIbTUBUPOBAHUS JIMHUHN )KUBOTHBIX KJICTOK.

IlepBuunas xynbTypa. IlocTosiHHAs KieTo4yHas JMHUS, OCOOCHHOCTH KIIETOYHOro pocra. OpraHHas
KyJBTypa.

[IpenmymiecTBa 1 OrpaHUYCHUSI METOIA KYJIBTYPbI TKaHEH.

Onpenenenne nurorokcuuHoctu (MTT-tect, pezazypun, xCELLigence u ap),

CaeroBast 1 (piryopecleHTHass MUKPOCKOIHUS, COPTHHT KJIETOK, OKpPAIIMBAHUE PA3IMYHBIX KICTOYHBIX
OpraHeJ;

Okcnpeccusi Oeika B KIETKaX MIICKOMMTAIOMIUX, HNPEUMYILECTBA, HEJOCTaTKU. TpaH3uMEHTHas H
cTaOuIbHAS SKCTIPECCHSL.

TpaHCreHHBIE KIETOYHBIE INHUU.
Tpancnykuust (MmeTonsl BBeaeHus sk30reHHbIX JJTHK B KileTKy MIEKOIHUTAIONINX ).

BekTopbl KIETOK MIICKONUTAIOIINX, OCOOCHHOCTH MX MOJEKYJISPHOW OpraHM3alliM, PeryIsTOpHbIC
JJIEMEHTBI, MapKephl CENEKIUH, IPYTHE CTPYKTYPHBIE SJIEMEHTBI PETYJIALMHA TPAHCIAUUU. BekTopsl Ha
OCHOBE JICHTUBHPYCOB.

CRISPR/Cas9 npuHIMI MeTOa U HAMPABJICHUS HCITOIB30BAHUS

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

I'ennas u kiIeToYHAS HUHXXCHCPUS.
buonoruueckue CUCTCMBbI, UCIIOJIb3YCMBIC B KJICTOYHOM OMOTEXHOJIOTHH.

OCHOBHBIE TOHSTUS TEHHOM WH)KEHEPHM: KIOHHMpOBaHHUe, TpaHchopmainusi, BeKTop. DepMeHTSHI,
WCIIONIb3yEMBIE B TEHHOW MHXKEHEPUHU: pecTpukTasbl Broporo tuna, JJHK-nmuraser, JJTHK-nonumepassl,
MOJMHYKJICOTH I-KWHA3bI, ocdarasbl U ApyTHE.

Cunte3 kJIHK na marpunie cymmaproit PHK (oOpartnas Tpanckpunmus). [TIP (nmonmmepasHo-nienHas
peaxuus).

OOume cBOHCTBa BEKTOPOB. BEKTOpHI AJsi TEHETHYECKOrO KJIOHUPOBAHHA — OCOOEGHHOCTU UX
MOJIEKYJISIpHOM opranu3aiuu. [1na3Muast n 1pyrue BeKTOpbl. DKCIpeccHs peKOMOMHAHTHBIX OEJIKOB.
OcHOBHBIE HaINPaBJIEHUS OETKOBON MHKEHEPHUH.

OCHOBHBIE HPUHIMIIBI HPOTOYHOW ITUTOMETPUM. THIBI KIETOYHBIX AHAJIN30B, BBIOOP MapKepoB,
COPTHHT KIIETOK.

HGO6XOI[I/IMBIC KOMITOHCHTBI AJId IMTPOBCACHHA aHAJIN3a KJIICTOK MCTOAOM HpOTO‘IHOﬁ OUTOMCTpPUMH.
HpeI/IMYH_[eCTBa HpOTOLIHOI\/'I HUTOMCTpPUH NICPC APYTUMHU METOAAMU UCCIICAOBAHUA KIICTOK.
BBI60p MapKCpPOB Ha pE3yJibTaThl aHAJIN3a KJICTOK MCTOIOM HpOTOLIHOI\/’I HUTOMCTpPUH.

Kputepun onennBanus



Onenka ommyHo (10 0amioB) - BBICTABISETCS CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAaHHE
HNPUHATHIX PELICHAMN.

Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommmyHO (8 ©0amioB) - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomo (7 0anoB) - BEICTABISIETCA CTYIACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTHUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka xopoio (6 6aoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/O 3HAET MaTepuall, TPAaMOTHO H
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M IO CYIIECTBY H3J1araeT ero, yMeeT NPUMEHATh MOJy4YeHHbIC 3HAHMS Ha NPAaKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEYIOBIECTBOPUTENBHO (2 Oana) - BHICTABISICTCS CTYACHTY, KOTOPBIA HE 3HAeT OONbLIeH YacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

OneHka «3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CJIU OH II0Ka3aJl BCECTOPOHHHE, CUCTEMAaTU3UPOBaHHbIE,
1yOOKHe 3HaHUS y4eOHOM MporpaMMBbl TUCHHUILIMHBI 1 YMEHUE YBEPEHHO MPUMEHSTh UX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
OueHka «HE 3aUTEHO» BBICTABISIETCS CTYJICHTY, KOTOpPBHIH HE 3HaeT OoJblIed YacTH OCHOBHOTO
copepkaHusi y4eOHOW MpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmHuOKH B (OPMYIHPOBKAX
OCHOBHBIX IMOHATUH IUCLMIUIMHBI MU HE YMEET MCIIOb30BaTh IIOJIYYEHHBbIE 3HAHUA IPU pPELICHUU
TUIOBBIX MPAKTUYECKUX 3a7ad.

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

IIpu npoBenennu 3adera u auddepeHHMPOBAHHOTO 3auera oOydarouiemycsi npegoctasisercs 45
MHUHYT Ha MOAroToBKYy. Ompoc oOydaromerocsi He JO/DKEH HPEBBINIATh OJHOTO aCTPOHOMHYECKOTO
yaca.



