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AHHOTANMA
B kypce paccMaTpuBaroTcsl COBpeMEHHBIE TTPEJICTABICHHS O MOJIEKYIISPHBIX MeXaHU3Max (YHKIIMOHHPOBAHUS
CHUCTEM aJanTHBHOrO OTBeTa mpokapuor mnpoTtus uyxkepogHod JJHK - CRISPR/Cas, a Takxe meTombl
W3MEHEHHS TIOCIIECA0BATeIbHOCTH TE€HOMA in Vivo, MPHHIMUIBL JCHCTBUS MOJEKYISPHBIX HWHCTPYMEHTOB
pENaKTUPOBaHMUA, WX MOOU(HUKAIMK, HEJOCTaTKM M CIOCOOBI WX TMpeoposieHHs. Takke oOcCyxmaercs
COBPEMEHHOE COCTOSIHHE€ U TEpPCHEKTUBBI MPAKTUYECKOTO WCIONb30BAHUS JOCTIIKEHUN TEXHOJOTHHU
penakTupoBanus reHoma Ha ocHoBe CRISPR/Cas crucreM B OMOTEXHOIOTHH U OMOMEANIINHE.

1. leau u 3apauun

eap AUCUMNIMHBI
M3y4YCHUE CTYACHTAMH COBPEMEHHBIX MPEICTABICHUN O TEXHOJIIOTHH M3MEHEHHUS MOCIIEN0BATEIbHOCTH
reHoMa in Vivo, NpPUHOMNAX JCHCTBUS HCIOIb3YEMbIX MOJEKYISPHBIX HHCTPYMEHTOB, UX
Moau(UKaIMAX, HEJOCTaTkaX M Crnoco0aX WX IPEONOJICHHUS, IMOATOTABIMBAIONIMX CTYICHTOB K
YCBOGHHIO APYTHX KypCOB OMOIOTHYECKOTO MPODUIISL.

3agaun AUCOMIIHHBI
* OCBOCHHE CTyJICHTaMU 0a30BBIX 3HAHUN B 00JIACTH MOJIEKYJIIPHON OMOJIOTHY;
* IpUOOpPETEeHNE TEOPETUUECKUX 3HAHUN B OOJIACTH MOJIEKYISIPHBIX MEXaHH3MOB (PyHKIIMOHUPOBAHUS
CHCTEM aJanTUBHOTO OTBeTa MpokapuoT npotuB uyxepoanoit JITHK - CRISPR/Cas, coBpemeHnHoro
COCTOSIHUSL U IIEPCIEKTUB MPAKTHUECKOIO HCIOJIb30BAaHUS JNOCTHKEHUM TEXHOJIOTUM PEIaKTUPOBAHUS
reraoma Ha ocHoBe CRISPR/Cas cucteM B OMOTEXHOJIOIUHA U OMOMETULINHE;
* (opMUpOBaHME TIOAXOIOB K BBHINOJHEHUIO CTYICHTAMH HCCIICAOBAaHUA C HCIOJIb30BAHUEM
TEXHOJIOTUH PEJAaKTHPOBAHUS TEHOMA B PaMKaX BBIITYCKHBIX pa0OT Ha CTENEHb MarkucTpa;
* (QopMupoBaHHE Y CTYJICHTOB HAaBBIKOB CaMOCTOSITEJIbHOH pabOThl CO CIENUATLHOW HAy4IHOU
JIUTEPaTypoil OMOJIOrNYEeCKOI HAPABICHHOCTH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocOoOGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENPHOCTH  (PyHJAaMEHTAIIbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4HbIC 3HaHUS B 00JacTy (PU3NKO-MaTeMaTHIeCKUX HayK

Hay4YHbBIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pE3yJbTaThl HAYYHBIX HCCIICJOBAHUI B 00IacTh
npo(heCCHOHANTBHOM IESTENbHOCTH

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC

[TIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIENOBAHUS CaMOCTOSITEIIBHO WM B COCTaB€ HAy4YHOIO
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO KOJUJICKTHBA

KOJUICKTHBA OPTaHU30BBIBaTh U MPOBOJAUTH [MIK-2.2 CnocobeH mNpoBOIUTH anmpoOanuio pe3ylabTaToB
Hay4HbIE UCCIIEIOBAHNS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEeACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPEeHINAX

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHUIINHE (MOXY.JII0)
B pesynbrare ocBoOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATh:
[J 0a3oBble MPUHLMIBI PyHKIHOHUpOBaHMs npupoaHbix cucteM CRISPR/Cas u kak MOJEKyISIpHOTO
MHCTPYMEHTA TEXHOJIIOTUH PEIAKTUPOBAHUS TEHOMA;
[ mpobmems! ucrionb3oanus cucteM CRISPR/Cas B OnoTexHONOTHH U MEAUIINHE,
[l SKCIepUMEHTAaJIbHbIE OCHOBBI MOJICKY/ISIPHON OMOIOTHH U MOJIEKYJIIPHOM AMAarHOCTHKU.
YMETb:



[J OpUMEHSTh NOJTYYCHHbIC TEOPETHUECKHUE 3HAHUS 00 IKCIIEPUMEHTAILHBIX TIOAX0/IaX B TEXHOJIOTHH
PEAAKTUPOBAHUS TEHOMOB JUIS PEIICHHUS KOHKPETHBIX DKCIIEPUMEHTAIBHBIX 33134,

[J TOJNB30BaThCs CBOMMU 3HAHUSIMH JUIS pelieHus (yHJaMEeHTaIbHBIX U TPUKIIAIHBIX 32/1a4;

O IUIAHUPOBATh OKCIEPUMEHTHl 110 PEJaKTUPOBAHWUIO TEHOMAa pPa3IUYHBIX KHUBBIX OOBEKTOB,
BBITIONTHATH IKCIIEPUMEHTHI U aHATH3UPOBATh UX PE3YIbTaThI;

0 OCBaWBaTh HOBBIC IPEAMETHBIE OONACTH, TEOPETUUYCCKUE TIOAXOABl W ODKCIICPUMEHTAIBHBIE
METOIHUKHU;

0 3¢ (eKTHBHO MCHONIB30BaTh WH(GOPMAIMOHHBIE TEXHOJOTHH W KOMIBIOTEPHYIO TEXHUKY IS
JOCTHKEHHUSI HEOOXOTUMBIX TEOPETHUECKUX U PUKIIAJHBIX PE3yIbTaTOB.

BJIAJIETh:

[J HaBbIKaMH paboTHI ¢ MporpaMmamMu 1o ausaiiny creicepon cucteM CRISPR/Cas;

[J HaBBIKAMHU CAMOCTOSITEIILHOW pabOTHI B JTa0OPaTOpHUH;

[l KyJbTYpO# MOCTAaHOBKY M MOACIHPOBAHMS OMOJIOTUYECKHX 3a]1a4;

[l HaBBIKAMH TI'PaMOTHOH OOpaOOTKM pE3yJbTaTOB OINbITA M COIOCTABICHHS C TEOPETUYECKUMHU
JaHHBIMHU;

[l IpaKTUKOH MCCIICOBAHUS U PEILICHUS TEOPETUYECKUX U TIPUKIIAJHBIX 33/1a4.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenue. 4 2
[TpuHIMIBL pelakTHUPOBAaHHUSA TEHOMa C
2 nomoinpsio cucreM CRISPR-Cas II u V 4 2
THUIIOB.
Hcnonb3oBanue TEXHOJIOTHH
penaKTHPOBAHUS reHoMa B
3 OMOTEXHOJIOTHH u MEIHITNHE. 10 5
Mertabonnueckas WH)KEHEPUSI.
CRISPR-ckpununr.
4 [locT-reHOMHBIE pelakTOpsl Ha OCHOBE 4 )
CRISPR-Cas cucrem
Henocrarkn cuctem CRISPR/Cas kax
5 MOJIEKYIISIPHOTO MHCTPYMEHTA 4 2
TEXHOJIOTUH PEJaKTHPOBAHUS
6 CriocoObl  MpeoposieHUs]  OTpaHUYCHUN 4 )
CRISPR/Cas penakropos.
Nroro gacos 30 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.
4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. Benenue.



Knaccuduxkanus, cTpykTypa, NPUHIUIB (QYHKIMOHUPOBAHHS M (YHKIHUW HPUPOJHBIX CHCTEM
CRISPR-Cas 6a30Bble IOHATHS U OTIPEACICHUS.

2. [lpunnuns! pegakrupoBanus renoma ¢ nomouisto cucreM CRISPR-Cas II u V Tumnos.
KitoueBbie koMnoneHThl. OCHOBHBIE METObI OLIEHKU 3PPEKTUBHOCTH PEIAKTHPOBAHUS T€HOMA.

3. Hcnonp3oBaHHE TEXHOJIOTMH PEOAKTHUPOBAHUS TeHOMa B OHMOTEXHOJIOTMM M MEAULUHE.
Mertabonunueckast uHxxeHepusi. CRISPR-ckpunHuHTH.

Mertabonunueckast nmxenepus. CRISPR-ckpununarn. Co3manue XUBOTHBIX MoOjelieil 3a0orneBaHUi
yenoBeka. EX vivo Tepanusi BUPDYCHBIX U OHKOJIOTHUECKUX 3a00JICBaHUM.

4. Tocr-renomusie penaktopsl Ha ocHoBe CRISPR-Cas cuctem
Knaccuduranus. Tunst crpykryp. Dddekropusie nomensl. CRISPR-gerexkTops.

5. Hemocratku cucrem CRISPR/Cas kak MOJEKYJIPHOTO HHCTPYMEHTAa  TEXHOJIOTMH
peIaKTHPOBAHUS

Mertosbl orieHKH HerleneBoii akTuBHOCTH Cas-3¢ddexropos.
6. Crioco0bl ipeoonenus orpanndenuii CRISPR/Cas penaktopos.

Monudukanus nHanpasistonieir PHK. Monndukamus Cas-addexropa. KonTpons kineTodHbIX myTei
penapanuu J{HK. Anpecnas nocraska CRISPR/Cas penakTopos.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIUHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Genome Engineering via CRISPR-Cas9 System/edited by Vijai Singh Pawan Dhar. Academic Press,
2020
2. PenmaktupoBaHue reHoB U TeHOMOB (B 3 Tomax) / oTB. penl. C. M. 3akusH, C. I1. Mensezes, E. B.
Hementnena, E. A. Tlokymanos, B. B. Bnacos; Poc. akax. nayk, Cu6. Ota-aue, ®ULL MH-T nuTonorun
W TEHETHKH [H 1Ip.]. — 2-€ u31., paciiupeHHoe u gononaenHoe. — HoBocubupck: Uznarenscteo CO
PAH, 2018.
3. CRISPR-Cas: a laboratory manual/edited by Jennifer Doudna, Prashant Mali. Cold Spring Harbor,
New York: Cold Spring Harbor Laboratory Press, 2016.
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7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis noctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMYUE BO BpeMsi 3aHIATUI cMapT(GOHOB/HOYTOYKOB /ISl yU4aCTHsI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyIeHT, IpoCIyIIaBIIMi KypC, TOJDKEH C OIHOW CTOPOHBI, OBIAAETh TEOPETHUSCKUMHU 3HAHUSMH, a C
JIPyroi CTOPOHBI, JOJDKEH HAyYHUTHCS MPUMEHATH MOJyYECHHBIC 3HAHWS Ha IPAaKTHKE. YCHEIIHOE
OCBOGHHE Kypca TpeOyeT caMocCTOsATeNnbHOW palboTel cTyneHTa. B mporpamme Kypea uis
CaMOCTOATENBbHOM paboThI CTyIEHTa HaJl TEMOM OTBOJIUTCS MUHUMAJIEHOE BPEMSI.

CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— npopaboTKy yueOHOro marepuaia (1o KOHCIEKTaM, yueOHOI 1 Hay4HOI JIuTeparype),

— YTEHHE Y KOHCIIEKTHPOBAHUE JOTIOJHUTEIHLHON JINTEPaTyphl,

— MOATOTOBKY OTBETOB Ha BOIIPOCHI, IPEJHA3HAYCHHBIX JJI51 CAMOCTOSTEILHOTO H3YUCHUS,

PykoBOACTBO ¥ KOHTPOJb CAaMOCTOSITENIHOW pPalOOTHI CTylIEHTa OCYLIeCTBIsieTcsl B Qopme
WHIUBHUyalIbHBIX KOHCydbTamMi. Ilokazarenem BiajieHUs MarepualioM CIYyKUT YMEHHE pelIaTh
3agaun. Jlns QopMupoBaHHs yMEHUS NPUMEHSATh TEOPETHUECKHE 3HAHWA Ha NPAKTUKE CTYICHTY
HEOOXOIMMO pellarh, Kak MOKHO Oouibiie 3anad. [Ipu perennn 3amad kaxjoe AelicTBUE HEOOXOAUMO
apryMEHTHPOBaTh, CChIIAsICh HA PACCMOTPEHHBIN paHee TEOPETHUECKUH armapar.

OOBIYHO TPUACPKUBAIOTCS CIEIYIOIIEH CXEMbl: M3yY€HHE MarepHuaa Mo KOHCIEKTY B TOT K€ JCHb,
Koraa ObUIM TPOBEACHBI 3aHATHS, IOBTOPEHHE MaTepHaja HaKaHyHE CIEAYIOIIero 3aHsTus,
nmpopaboTka y4eOHOro Marepuaja [0 KOHCIEKTaM 3aHATHH, y4eOHOH M Hay4dHOH JuTeparype,
MOJITOTOBKA OTBETOB Ha BOMPOCHI, pemieHue 3a1a4 (1 gac).



BaxxHo 1oOuThca MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpamaThCsi 3a KOHCYJIBTALUSMH K
npenozasarento. OOs3aTenbHBIM TPeOOBAaHUEM SBISIETCSl BBIIOJIHEHHE JOMAIIHUX DPa0OT, KOTOpHIE
CUCTEMAaTUYECKH CHAIOTCS Ha IPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U KIIETOYHONW OMOJIOTHI

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3zpaGoTunk: J.C. Kaprios, kaHj. O10J1. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX alpoOaIiyio

[MK-2.1 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AUCHMIUIMHBI « Te€XHOIOTHU peaKTUPOBAHUS T€HOMa) 00yYaIOIIUICS JOIKEH:

3HATb:

[l Ga3zoBble npHHIHMIIEI QyHKIIMOHUpOBaHMs mpupoaHbix cucteM CRISPR/Cas u xak MoneKyasipHOro
MHCTPYMEHTA TEXHOJIIOTUH PEIAKTUPOBAHUS TCHOMA;

[0 npobiemsl nucnonb3oBanusi cucteM CRISPR/Cas B OMOTEXHOJIOTHH U METUITMHE;

[l SKCIIepHMEHTAJIbHBIE OCHOBBI MOJICKYJISIPHON OMOIOTUHU U MOJICKYJISIPHOM JHAarHOCTUKY.

yMeTh:

[J OpUMEHSITh NOJTYYCHHBIE TEOPETHUECKHUE 3HAHUS 00 SKCIIEPUMEHTAIBHBIX OAX0AaX B TEXHOJIOTHH
pelaKTUPOBaHUs FEHOMOB JJIs PEIIEHUS] KOHKPETHBIX SKCIIEPUMEHTAJIbHBIX 3a/1a4;

[J TOnb30BaThcs CBOMMU 3HAHUSIMH JUIS pelieHns (yHIaMEeHTaIbHBIX U IPUKIAIHBIX 3a/1a4;

O IUIAHUPOBAaTh OSKCIEPUMEHTHI 10 PEJAKTHPOBAHMIO T'€HOMAa DA3JIMYHBIX JKUBBIX OOBEKTOB,
BBITIOJHATE SKCIIEPUMEHTHI U aHAJTU3UPOBATH UX PE3yJbTaThI;

O OCBaMBaTh HOBBIC TPEIMETHBIC O0JACTH, TECOPETUUECKHE TIOIAXOAbl U AKCIICPUMEHTAJIbHBIC

MCTOAMKH,

O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHUECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJIaJeTh:

[J HaBbIKaMH paboTHI ¢ MporpaMmamMu o au3aiiny crekicepos cucteM CRISPR/Cas;

[J HaBBIKAMH CAMOCTOSITENILHON pabOTHI B 1a0OpaTopuy;

[l KyJbTYpoO#l IOCTAaHOBKU M MOAEIMPOBaHUS OMOJIOTHYECKUX 3a]ay;

[J  HaBbIKAMHM TIPaMOTHOW 0OpabOTKH pE3ylbTaTOB OIBITa W COIMOCTABJICHHUS C TEOPETHUYCCKUMHU

JaHHBIMU;

[ HpaKTI/IKOﬁ HCCIICAOBAaHUA U PCUHICHUA TCOPCTUUCCKUX WU TPUKITAAHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpCEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH HA CJICAYIOMIUC BOIMPOCHI:

1.Mexanu3m untepdepenuun B CRISPR/Cas cuctemax Il u V tuna.
2.Hexanonnueckne pynkimu CRISPR/Cas cuctem. CRISPR/Cas-onocpenoBannasi TpaHCIO3HUITHS.
3. llpunnun penaktupoBanus renoMa ¢ momompbio CRISPR/Cas cuctem. KitroueBble KOMIIOHEHTHI.

4. llpuamun penmaktupoBanus reHoMa ¢ momoribto CRISPR/Cas cucrem. ®opmbl JgocCTaBKA

CRISPR/Cas cuctemM BHYTpbH KIETOK.

5. Mpuntun penakrtupoBanus renoma ¢ nmomoiipio CRISPR/Cas cuctem. Metonsl HecnienupuaHoi u
cneunuynoi nocrasku popm CRISPR/Cas cucrem BHYTph KIETOK.

6. Ucnonw3oBanue cuctem CRISPR/Cas B menuinae. Mojenu 3a00sieBaHIi YelIOBEKa, IMOYICHHBIE C

niomo1nsio cucremM CRISPR/Cas.

7. Penaktopsl ocHoBanuii. CTpyKTypa, cyOcTpaTHasl CrieluruIHOCTb, TIPUMEHEHHE.



8. Hecnemuduunocts CRISPR/Cas cucrem. @yHaaMmeHTanbHbIE MPEANOCHUIKH,  CIIOCOOBI
OIIPEAEICHUS.

9. Metoas! ouenku Hecrieuupuunoct CRISPR/Cas kak MONEKyISIpHBIX HHCTPYMEHTOB.

10. CnocoOwr mosbimienust cnenuduuHoctu CRISPR/Cas cucrem. Moaudukannym KOMIIOHEHTOB
CHCTEMBI.

11. Cnoco6br mosbitienust crenupuanoctn CRISPR/Cas cucrem. KoHTpoib KIeTOUHBIX myTeil
penapaunn JJTHK.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH HHTEPAKTHBHBIE OOCYKACHUS B yaTax Kypca, 4To OyJeT sSBIATHCS
JOMAIlHUM 3aJaHieM. BO3MOXXHO BBINOJHEHHE MAaTEHTHOTO IOMCKa B KaueCTBE CaMOCTOSITEIBHON
3a7a4d. YCIEIIHOe BHIOJHEHUE BCEX 3a/IaHUi 110 KypCy U BBIIOJHEHHE KOHTPOJILHBIX CPE30B 3HAHUIMA
JlaceT MPEUMYIIECTBO Ha MU depeHITUPOBAHHOM 3a4eTe.

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1.06mue npunuumnsl pynkunonuposanusi CRISPR/Cas cucrem. IIpuHIMOBL peryisuun SKCOPECCUU
Cas onepoHOB.

2.Mexanu3m untepdepennnu B8 CRISPR/Cas cucremax Il u V tuna.

3.Hexanonnueckue pynkimu CRISPR/Cas cucrem. CRISPR/Cas-onocpeioBanHasi TpaHCTIO3UITHSL.

4. Ipupoansie uarudutopel CRISPR/Cas cucrem.

5. llpunnun penaktupoBanus renoMa c momoinbio CRISPR/Cas cucrem. KiroueBble KOMITOHEHTHI.

6. Ilpuntmun penakrtupoBanus reHoma c mnomompio CRISPR/Cas cucrem. ®opmbl J1OCTaBKH
CRISPR/Cas cuctem BHYTPH KIETOK.

7. lpunmun pegaktupoBanus reHoma ¢ romornisio CRISPR/Cas cucrem. Meronsl HecienuuaHON 1
cnenuduyanoit nocraBku popm CRISPR/Cas cucrem BHYTph KIIETOK.

8. Tlpunnun penaktupoBanuss reHoMa c mnomomibto CRISPR/Cas cuctem. [luzaiin cheiicepa
Hanpasisromen PHK.

9. OcHOBHBIE MOJIEKYJSIPHBIE MEXaHH3MBbI, YUaCTBYIOLIME B peHapaliy IBYXLEMOYEUHBIX Pa3phIBOB.
VYenoBust, BIUAIOMINE HA BBIOOP KIETKOM MyTH penapaiy AByXIeTOYEYHbIX pa3phIBOB.

10. Ucnonw3oBanue cucrem CRISPR/Cas B mequnmue. Mojienu 3a00sieBaHIi YelloBeKa, OJTYUCHHBIC C
nomoinkto cucreM CRISPR/Cas.

11. HWcnonb3oBanne cucrem CRISPR/Cas B Ouorexnonmormu. Merabonuyeckass HHKCHEPHS
MUKPOOHBIX IITAMMOB.

12. Pegakropsl ocHOBaHuil. CTpyKTypa, cyOcTparHas cienn(uIHOCTh, IPUMEHEHHE.

13. TlocT-reHOMHBIE pEHAKTOPBl. OMHUITE€HOMHBIE PEOAKTOPBl, CTPYKTypa. PemakTopsl CTPYKTypbl
xpomaruHa. Penakropsr PHK.

14. Hecneuupuunocts CRISPR/Cas cuctem. @yHnamMeHTaldbHbIE NPEANOCHUIIKH, CIIOCOOBI
OIIPEAEIICHUS.

15. Metonsb! onienkn HecnieruduuHoctn CRISPR/Cas kxak MonekynsipHbIX HHCTPYMEHTOB.

16. UmmyHorenHocTh komrnoHeHToB CRISPR/Cas cucrem. Bujbl akTiBHpyeMOro MUMMYHHUTETA POTHB
komroneHToB CRISPR/Cas cucrem.

17. YysctButensHocTs CRISPR/Cas cucrem Kk cTpyKType XpoMaTHHA.

18. CnocoOwr moBbimenust cnenuduuHoctu CRISPR/Cas cucrem. Moaudukannym KOMIIOHEHTOB
CHCTEMBI.

19. Crnoco6sl moBeimenus crnenupuanoctd CRISPR/Cas cucrem. KoHTponbs KieTouHBIX myTel
penapaunn JJTHK.

20. CnocoOb1 nosbimienust cneuupuuanoctu CRISPR/Cas cucrem. Anpecnas nocraBka CRISPR/Cas
PEeIaKToOpOB.

Kpurepun onennBanus



Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, II0Ka3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopouro (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHbIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CITH OH TBEPJIO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aiIoB) - BBICTAaBISETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepual,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH IOJy4YEHHbIC 3HAHUS Ha NPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBIN HE 3HAeT OoiblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimue omuOKy B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHoro auddepeHnpoBaHHOTo 3aueTa o0y4daroniemMycs npenocrasisiercs 30 MUHYT
Ha moArotoBky. Ompoc oOydatomierocs mo Owiery Ha aud(GEepeHIIMPOBAaHHOM 3adeTe HE JOJKEH
MPEBBIIIATH OJJHOTO ACTPOHOMHYECKOTO Jaca.



