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

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Kiierounsle TEXHOJIOTMH B MEUIIHE
110 HANIPABJICHUIO: buorexnonorus
Nnpo¢uJIb NOATOTOBKH: buotexnonorus u OnomeanumHCKast HHGOpMAaTHKA

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIAPHON U TPAHCIAIIMOHHONW MEIUIIHHBI

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansaTus: 30 yac.

CamocrositensHas pabora: 90 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocraBui: M.A. JlarapbkoBa, 1-p Ouoi. HayK, mpodeccop

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapbl MOJIEKYISPHON U TPaHCISAIMOHHON MeaunuHbl 25.05.2020



AHHOTANMA

Llenpro HaHHOW JUCUMIUIMHBI SIBISETCS W3YyYCHWE OCHOB COBPEMEHHBIX KJIIETOYHBIX TEXHOJIOTHIA,
UCIIOJBb3yeMbIX B OMOMEIMIIMHCKHMX MCCIICOBAaHUSX W B MEIUIMHCKOM NpakTuke. B mpomecce ocBoeHHs
JMCUUIUIHBI CTYICHT MOJYYHUT 0a30Bble 3HAHMS B OONACTH KJICTOYHBIX TEXHOJOTHI B MEIUIMHE, MOTYYHT
OCHOBBI OHWOJIOTMH OJyKapuoTHYeckod kieTku. CTyIeHT mocie OCBOGHHMS Kypca OyaeT IOHHMAarh
(byHIaMeHTaIbHBIE OMOJIOTHYECKHE TPOLECCHI, PeaIn3yeMble B KICTOUHBIX TeXHOJIOTHS. OCHOBHBIC TEMBI,
KOTOpBIE OyAyT OCBEIIEHBI B paMKax Kypca: OCHOBBI KJICTOUYHON OMOJIOTHU U AIMOPHOIIOTHH, DMOPHOHATBHEIC
CTBOJIOBBIE KJIETKH, PenporpaMMupoBaHrne cOMaTn4eCKuX KJIETOK, BHOMETUIIMHCKIE TEXHOJIOTHHA Ha OCHOBE
CTBOJIOBBIX KJICTOK

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

HN3Yy4YCHHUE OCHOB COBPEMCHHBLIX KIICTOYHBIX TCXHOHOFI/Iﬁ, HCIIOJIB3YCMBIX B 6I/IOMe,Z[I/II_II/IHCKI/IX
HCCIICAOBAHUAX U B MeI[HHHHCKOﬁ IIPAKTHUKE.

33)13‘11/[ JAUCHUIIINHBI
¢ U3YyUCHUC OCHOB Ouonoruu 3yKapI/IOTI/I‘IGCKOI\/’I KJICTKH,

¢ Pa3sBUTUC Y CTYACHTOB ITIOHUMAaHUA (I)yHI[aMeHTaHBHBIX OMOJIOTMYECKHX OponecCoB, pCain3yCMbIX B
KJIICTOYHBIX TCXHOJIOTUAX,

¢ OKa3aHHucC KOHC}’JIBTaI_II/II\/'I U TIOMOIIM CTYACHTAM B MNPOBCACHUU COOCTBEHHBIX TCOPECTUUCCKUX H
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B 00J1aCTH KJICTOYHBIX TEXHOJIOTHH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

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

Kon 1 HanMeHOBaHNE KOMITETEHIIUT MHaukaTopsl JOCTHKEHUS KOMIIETEHIIUN
[IK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBAaTh U
I1K-2 CiocobeH caMOCTOSTEILHO HIIA B IIPOBOJUTH HAy4YHbIE MCCIEAOBAHUS CaMOCTOSATEIIBHO WIIU B
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO COCTaBe HAYYHOI'O KOJUIEKTHUBA
KOJUIEKTHBA OPraHU30BbIBATh U IPOBOIUTH I1K-2.2 CnocobeH mNpoBOAUTH ampoOaluio pe3ylbTaToB
Hay4HbIE UCCIIEIOBAHKS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEACTBOM

MyOIMKaIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPeHINAX

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpamMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHH MO JUCHUILINHE (MOTYJII0)
B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI
3HATh:
[] ¢pyHaaMeHTAIIbHBIE IOHATHS U OCHOBEI OMOJIOTHH SyKapUOTHUECKOM KIETKH;
[] OCHOBHBIE IPUHITUIIBI PeATU3AINH KIETOUYHBIX TEXHOJIOTUN B MEAUIINHE;
[] mpaBuia pabOThI ¢ COBPEMEHHBIMU OMOMEIUIIMHCKUMY 0a3aMu JTAaHHBIX.
YMETh:



[] abcTparupoBaThCsi OT HECYIIECTBEHHOTO TIPM MOJICIUPOBAHUHM PEabHBIX OMOJOTHMYECKHX
HPOLIECCOB;

[ MOIB30BaTHCS CBOMMU 3HAHMSMU JUIS PEHICHUS (PyHIAMEHTAIBHBIX U PUKIIAIHBIX 33/1a4 KIETOYHOU
OGHOJIOTHH;

] caMOCTOSITEIBPHO OCBaMBaTh HOBBIE pecypchl (0a3bl NaHHBIX M MPOTPAMMBI) H IKCIIEPUMEHTAIBHBIC
METO/IbI OMOMEMIIMHCKIX UCCIICIOBAHMIA;

[] menarth KaueCTBEHHBIC BBIBOBI ITPU TIEPEXO/IC K MPEICTbHBIM YCIOBHAM B H3y4aeMbIX IMPOOIeMax;

[l ocBauMBaTh HOBBIC IIPEAMETHBIC OOJACTH, TEOPETHYECKUE IIOIXOAbl M JKCIEPUMEHTAIbHBIC
METOJIMKH;

[] onpenensTh akTyaJbHOCTb LIEJICH U 33a/1a4 ¥ IPAKTUUECKYI0 3HAYMMOCTh UCCIICI0BAHHS;

] mpOBOAUTH aHAJIN3 PE3YJIBTATOB U METOAMYECKOTO OIBITA MCCIICIOBAHUS MPHUMEHHUTEIBHO K OOIIeH
(dbyHIaMeHTaNbHOH MpobieMe B M30paHHON 00J1acTH;

[ paboTarh Ha COBPEMEHHOM, B TOM YHCJIC BBICOKOIIPOM3BOANTEIHLHOM Ja00PaTOPHOM U MEIHIIMHCKOM
000pyIOBaHUH.

BJIAJIETD:

[] OCHOBHBIMH METOJIaMH pabOThI C OHOMATEPHATIOM;

[/ OCHOBHBIMH TpHEMaMH pabOThl HAa BBHICOKOTEXHOJIOTHYHOM JIAOOPATOPHOM M MEAUIIMHCKOM
000pyI0BaHNH;

[ KyJIBTYypOii MOZICIIUPOBAHHUS OMOMETUIIMHCKMX MCCIICIOBAHUIA;

[] HaBBIKAMU TPAaMOTHOW OOpAaOOTKU pPE3yJbTATOB OIBITA M COMOCTABICHHS C TEOPETUUCCKHUMH
JIAHHBIMU;

[] MpaKTUKOM WCCIACIOBAHUSA W PEUICHUS TCOPETHUYSCKUX M TNPHKIATHBIX 3a/7ad COBPEMEHHOMN
OHMOMEIUIINHEI;

[] HaBbIKAMHM TEOPETHYECKOTO aHajau3a 3a1a4 OHOMEIWIIMHBI, CBS3aHHBIX C H3YYCHHUEM CBOWCTB
OMOJIOrMYECKHX CUCTEM Ha MOJICKYJIIPHOM, KJIICTOYHOM, TKAHEBOM M OPTaHHOM YPOBHSIX.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
OcHOBBI ~ KJIETOYHOW  Owomormu  u
1 10 10 30
AMOPHOIIOTHH
OMOpHOHAJILHBIE  CTBOJIOBBIE — KJIETKH.
2 PemnporpammupoBanue COMAaTHYECKUX 10 10 30
KIIETOK
bromenuiuHCKue TEXHOJIOTUU Ha OCHOBE
3 10 10 30
CTBOJIOBBIX KJIETOK
Hroro yacos 30 30 90
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. OCHOBBI KJIETOUHOM OHOJIOTUU ¥ SMOPHOIOTHN




[IpokapuoTs! 1 3ykapuoThl. CTpOCHHE DYKapHOTHUECKON KIeTKH. OpranHeiisl U uxX GyHKIuU. Sapo
KJeTkd. JleneHne kneTku. Muro3 n meio3. Kaprotun n XxpoMoCcoOMHBIE aHOMAJITUH.

Pannuii smOpuorenes u ero craguu. [ eHbl, onpeaessomue 3MOPUOHALHOE Pa3BUTHE U TKAHEBYIO
cneunanuzanuio. [loHsaTue 00 3MUTeHETHKE, XPOMAaTHH, YIUICHETHYECKHE MOAU(PHUKAIIMA THCTOHOB
u JIHK. Crioco6sl ux u3yueHws.

2. OMOpHOHaJIbHBIE CTBOJIOBBIE KJIETKU. PenporpamMmmupoBaHie COMaTHYECKHUX KIICTOK

PenporpammupoBanue kinetok. MHAyIUpOBaHHbBIE IUIIOPUIIOTEHTHBIE KJIETKHU. TpaHCKpUIIIMOHHBIE
(baxkTopsl IUTIOPUIIOTEHTHOCTH. PemporpaMMupoBaHHHE 1O IUTIOPUIIOTEHTHOTO COCTOSHUS —
crocoObl, METOABl aHalu3a, 3HadeHue s Omomenuuuubl. [IpsiMoe pemporpamMmHpoBaHHE U
SNUICHETUYECKU JaHmadgT. I'eneruueckue u SIUTCHETUYECKUE 0COOEHHOCTH
penporpaMMHUpPOBAaHHBIX COMAaTUYECKUX KIETOK. | @HeTHYecKrne M SMUTeHEeTHYeCKHe 0COOEHHOCTH
penporpaMMHUpPOBAHHBIX COMATHYECKUX KJIETOK M COCOOBI MX aHAJIN3A.

3. broMeuMHCKNE TEXHOJOTMHU HA OCHOBE CTBOJIOBBIX KJIETOK

[TpuMeHeHre TEXHOIOTUH PETPOrPAaMMHUPOBAHUS U U3yYCHUST MEXaHU3MOB 3a00JICBAaHUH M ITOHUCKA
HOBBIX METOJIOB Tepamuu. lcnonp3oBanue OWOMH(OPMAIIMOHHBIX METOJOB Uil Pa3pabOTKU
KPHUTEPUEB PEIpOrpaMMHUpOBaHus. MozeaupoBaHue 3a00IeBaHU in Vitro, KOPPEKIMsS MyTaluil ¢
nomoteio TALEN u CRISPR/CAS cucrem. IlpobneMbl HanpaBieHHOH Tu(GEpEHITUPOBKU s
MozeoupoBaHus 3a0oneBanuid. Mcronb3oBaHne OHMOMH(DOPMAMOHHBIX METOIOB JUIS pa3padOTKH
KPUTEPHEB PENIPOrpaMMHUPOBAHHSI.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa

[Ipenocrapnsiercs Ha Kadenpe:

1. Kumynes U. @. O6mas u monekynspaas reHetrka. HoBocubupck : Cubupckoe yHUBEPCUTETCKOES
u3garenscTBo, 2007

2. b. JIvtoun, JI. Kaccumepuc, B. I1. Jluaranma, /1. [Inonmep. Knerku //bunom. Jlaboparopus 3HaHui. —
2011.

JlomonHuTenpHas IUTEpaTypa
[IpenocraBnsiercs Ha Kadeape:
1. 1O. C. Yennos. Beenenue B knerounyto ouonoruto. UKI] “Axanemknura”, 2005 (30 2k3.)
2. Yenmnos, 0. C. Bgenenue B kierounyto ouomnoruto / 10. C. YUennos. - 4-e uzn., nepepad. u 1om. -
Mocksa: Akanemkuura, 2004. - 494 c. (2 7k3.)
3. O. U. Enudanosa. Jleknuu o knerounom nukire. KMK Scientific Press, Mocksa, 2003. — 159 c.
4. O. N. Enudanora. [Mokosmuecs kinetku. M3narensctBo “Hayka”, Mocksa, 1983. —178.
5. A. A. 3aBap3uH, A. /I. Xapazosa, M.H. Monuteus. buonorus kinetku: obmias nuronorus. CIIb:
UznarensctBo CI16. YHuBepcurera, 1992. — 456 c.
6. XK.-K. Ponan, A. Cemrommn, JI. Cemromun. Atnac mmo omosaorun kiretku.1980. — 118 c.
7. E. M. Bepmep. Uctopus yuenus o kierke. M.: Hayka, 1970.-230 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

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



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis noctyna k Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJIsl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydaromui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTATC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMIHbIX 3a4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy ydeOHOro Marepuala, TOATOTOBKY OTBETOB HAa BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTIIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3amoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYET OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexHonorust u GuoMeUITMHCKAsT HHPOPMATHKA
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U TPAHCIAIIMOHHONW MEIUIIHHBI

Kypc: 1

KBaJupuKaAnus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: M.A. JlarapbkoBa, 1-p Ouoi. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
[MK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBATH U
IIK-2 CriocoGeH caMOCTOSTEIbHO WIN B MPOBOJUTH HAayYHBIE HCCIEIOBAHUS CAMOCTOSTEIBHO WU B
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro COCTaBC HAyYHOI'O KOJIJICKTHBA
KOJUIEKTHBA OPraHU30BBIBAaTh U MPOBOAUTH [IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
Hay4HbIE UCCIIEIOBAHMS U UX anpobaIuro Hay4HO-UCCIIE0BATEIbCKON paboTHI [IOCPEICTBOM

MyOJIMKAIIMKY HAYYHBIX CTAaTeil U yyacTHus B KOH(EPEeHIUIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJ0BATEIbCKUM U UCTIBITAaTEIbHBIM
o0opynoBanueM (MpuOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

IMK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
00opynoBaHus (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIHCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «KeTrounbie TEXHOIOTHH B MCIHUIIUHEC) O6y‘-IaIOH.IPII7[C5[ JOJIDKCH:

3HAThb:

| ¢pyHIaMeHTaIIbHbIC TIOHATHS ¥ OCHOBBI OMOJIOTHH 3YKAPUOTHYECKON KIIETKH;
) OCHOBHBIC IPUHIINIIBI PeAIN3AIMH KIETOYHBIX TEXHOJIOTHI B MEIUIINHE;
[J mpaBuiia paboThI C COBPEMEHHBIMI OMOMEIUITUHCKUMHE 0a3aMy TaHHBIX.

yMeThb:

[] abcTparupoBaThCsi OT HECYIIECTBEHHOTO TIPH MOJICIUPOBAHUHM PEAbHBIX OMOJOTMYECCKHX
HPOLIECCOB;

[ MOIB30BaTHCS CBOMMU 3HAHMSMU JUTS PEHICHUS (PyHIAMEHTAIBHBIX U PUKIIAIHBIX 33/1a4 KIETOYHOU
OGHOJIOTHH;

] caMOCTOSITEIPHO OCBaMBaTh HOBBIE pecypchl (0a3bl NaHHBIX M MPOTPAMMBI) H IKCIIEPUMEHTAIBHBIC
METO/IbI OMOMEMIIMHCKIX UCCIICIOBAHMIA;

[] menarth KaueCTBEHHBIC BBIBOJBI ITPU TIEPEXO/IC K MPEICTbHBIM YCIOBHAM B H3y4aeMbIX MPOOIeMax;

[l ocBauMBaTh HOBBIC IIPEAMETHBIC OOJACTH, TEOPETHYECKUE IOIXOAbl M JKCIEPUMEHTAIbHBIC
METOJIMKH;

[] onpenensTh akTyaJbHOCTb LIEJICH U 33a/1a4 ¥ IPAKTUUECKYI0 3HAYMMOCTh UCCIICI0BAHHS;

] MpOBOAUTH aHAIIN3 PE3YJIBTATOB U METOAWYECKOTO OIBITA MCCIICIOBAHUS MPHUMEHHUTEIBHO K OOIIeH
(dbyHIaMeHTaNbHOH pobiemMe B M30paHHO 00J1acTH;

[ paboTarh Ha COBPEMEHHOM, B TOM YHCJIC BBICOKOIIPOM3BOANUTEIHLHOM Ja00PaTOPHOM U MEIHIIMHCKOM
000pyIOBaHUH.

BJIAA€Th:

[] OCHOBHBIMH METOJIaMH pabOThI C OHOMATEPHATIOM;

[/ OCHOBHBIMH TIpHEMaMH pabOThl HAa BBHICOKOTEXHOJIOTHYHOM JIAOOPATOPHOM M MEAUIIMHCKOM
000pyI0BaHNH;

[ KyJIBTypOii MOJICIIMPOBAHHUS OMOMETUIIMHCKIX MCCIICIOBAHUIA,

[] HaBBIKAMU TPaMOTHOW OOpAaOOTKU pE3yJbTATOB OIBITA M COMOCTABICHHS C TEOPETUUCCKHUMH
JIAHHBIMU;

[] MpaKTUKOM WCCIACIOBAHUSA W PEUICHUS TCOPETHUYSCKUX M TNPHKIATHBIX 3a/7ad COBPEMEHHOMN
OHMOMEIUIINHEI;

[] HaBBIKAMHM TEOPETHYECKOTO aHajau3a 3a1a4 OHOMEIUIMHBI, CBS3aHHBIX C H3YYCHHUEM CBOWCTB
OMOJIOrMYECKHX CUCTEM Ha MOJICKYJISIPHOM, KJIETOYHOM, TKAHEBOM M OPTaHHOM YPOBHSIX.

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

Bo Bpems TeKyIero KOHTPOJIst CTYJCHT JIOJDKEH YMETh OTBETUTH Ha CIIEYIOLINE BOIPOCHI:
1. Knerounas reopusi. CoBpeMeHHbIE MOCTYNIAThI KIETOYHOU TEOPHUH.



. IloHsITHE CTBOJIOBBIX KIETOK. OMOPHOHAIBHbBIE CTBOJIOBBIE KJIETKH.

. OIIUI'€HEeTHKA CTBOJIOBBIX KJIETOK.

. TeXHOJIOTUsl TEHETUYECKOTO HOKayTa.

. PenporpamMmMupoBanue KieTok.

. UHaynpoBaHHble IUIIOPUIIOTEHTHBIE KIETKH.

. 'eHeTH4ecKkne U AMUTeHeTHYECKNE 0COOCHHOCTH PENPOrPaMMHUPOBAHHBIX COMATHUECKUX KIIETOK.
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. IlpuMeHeHne TEXHOJIOTHH PEepOrpaMMUPOBAHHUS ISl N3YyUESHUSI MEXaHM3MOB 3a00J1€BaHH U TOUCKA
HOBBIX METOIOB TEPAIHH.

9. Ucnonk3oBanne 6nonH(OPMAIMOHHBIX METOIOB IS Pa3pabOTKU KPUTEPUEB PEPOTPAMMUPOBAHUSL.
10. KiteTO9HBIH 1THKII.

11. MeToap! KJIETOYHON OMOIOTHU Y TUCTOIOTHU.

12. Torentman nudepeHITMPOBKY CTBOJIOBEIX U COMAaTHYECKUX KIIETOK.

13. CTpoeHHe KIETKUA MICKOITUTAIOIITUX.

14. ®yHKIMH OpraHeN 3yKapuOTHYECKON KIIETKH.

15. Muto3 u Meno3.

Bo BpeMA 3aHATHI MOTYT IPOXOAUTb MHTCPAKTUBHBIC O6CY)I(,Z[CHI/I$I B HaTax Kypca, 4To 6y,Z[CT SABIIATHCA
JIOMAIlTHUM 3aJlaHieM. B03MO)XHO BBINIOJIHEHHE IIaTEHTHOTO IIOMCKAa B Kauye€CTBE CaMOCTOSITEIILHOM
3aga4u. YcnemHoe BBEIIIOIHEHHUE BCEX 3aI[aHI/II>'I IO KypCy H BBIIOJHCHUC KOHTPOJIbHBIX CPC30B 3HAHUH
AacCT MPEUMYIIECCTBO Ha SK3aMCHC.

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

buieTsl coCTaBIAIOTC U3 TUIOBBIX BOIIPOCOB Kypca:

. Knerounas teopusi. CoBpeMeHHBIE OCTYIATHI KJICTOUHOW TEOPHH.

. [loHsATHE CTBOMOBBIX KJIETOK. OMOPHOHAIBHBIE CTBOJIOBBIE KIETKH.

. DIUTEeHETHKA CTBOJIOBBIX KJIETOK.

. TeXHONIOTMsI TEeHETUYECKOTO HOKAyTa.

. PermporpamMMupoBanue KJIETOK.

. UHnynMpoBaHHbIE TUTFOPUIIOTEHTHBIE KIETKH.

. 'eneTnueckue U S3MUTeHETHYECKHUE 0COOEHHOCTH PENPOrPaMMHPOBAHHBIX COMAaTHUECKHUX KIIETOK.
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. HpI/IMeHCHI/IC TEXHOJIOTMH PCTIPOTrpaMMUPOBAHUS U1 U3YUYCHHUA MCXaHU3MOB 3a00JIEBaHMI U TTOMCKA
HOBBIX METOAOB TCpAIInu.

9. Ucnonb3oBanue 6MOMHGOPMAIIMOHHBIX METOIOB [T Pa3pa0O0TKH KPUTEPHEB PENIPOrPAMMHUPOBAHUS.
10. KireTo4yHbIi [TUKII.

11. MeTozp! KIETOYHON OUOIOTMH M THCTOJIOTHH.

12. TTorennuan auddepeHIUpOBKY CTBOIOBBIX U COMATHYECKHUX KJIETOK.

13. CtpoeHue KIeTKHA MIEKOMUTAIOIIUX.

14. ®yHKIMK OpraHeN 3YKapHOTHYECKON KIIETKH.

15. MuTo3 1 Meiio3.

[Mpumeps! OUIETOB:
buner Nel
WHynnpoBaHHbIE TUTIOPUIIOTEHTHBIE KIETKH.

Buner Ne2
CrpoeHue KIETKH MIICKOITUTAIOIINX.

bunet Ne3
@YHKIMY OPraHeIll 3yKapUOTUUECKON KIIETKU.

Buner Ne4
Craguu fgejieHus KIETKU



Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, II0Ka3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aJlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WM B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTAaBISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAa€T MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IMOJIy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.
OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEeYIOBIETBOPUTEIBLHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OoblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABIAETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs mnpepoctasisercs 60 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o OujeTy Ha YCTHOM »OSK3aMEHE HE JOJDKEH IIPEBBIIIaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.



