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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: Monekynsipaasi OMOIOTHS TeHA
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIIPHON U KIIETOYHOU OMOJIOTHI

Kypc: 4

KBaJIupuKAIMSL: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (BeceHHHI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 45 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 90 gac.

[ToaroroBka k sk3ameny: 30 yac.

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

[Iporpammy cocraBui: O.JL. IlonsHOBCKMIA, A-p OHMOIN. HayK, Ipodeccop

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapbl MOJIEKYISIpHOU 1 kinerouHor ouonoruu 02.04.2020



AHHOTANMA

Llenpt0 NaHHOM IUCHMIUIMHBI SIBISIETCS OCBOCHUE CTYJACHTaMH (yHIaMEHTAIbHBIX 3HAaHMW B 00JacTH
MOJICKYJSIPHOH OHMOJIOTHH: CTPOCHUS M (YHKIHMOHHPOBAaHMS TEHOB JYKapHUOT W TIPOKAPHOT, IPOIECCOB
perumkanuu JIHK, pekoMOHHAINY, TPAHCKPHUITIMK U TOCT-TPAHCKPUIILIMOHHBIX IPOLIECCOB, UX B3aUMOCBSI3U
n perymiuun. CTyIeHT T1OClie OCBOGHHsS Kypca OydeT TIOHMMarh (yHIAMEHTAJIbHBIE OCHOBBI
(YHKIMOHMPOBAHUST TEHETHYECKOrO amnmapara KICTKH, COBPEMEHHBIC YpPOBEHb 3HAaHMH W POOIEMBI
MOJICKYJSIDHOH OHOJIOTMM M TEHETUKH, BO3MO)KHOCTH TPHJIOKEHHS MOJTYYCHHBIX 3HAHWH B MEIHILUHE,
(dhapmakonoruy, ONOTEXHOIOTUH U APYTHUX CMEXKHBIX 00NACTSIX.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

OCBOGHHUE CTy[AeHTaMU (DyHIAMEHTaJbHBIX 3HAHUH B OONACTH MOJICKYJSIPHOW OWMOJIOTHH: CTPOCHHUS U
(YHKIIMOHMPOBaHUS T'€HOB 3yKapHOT M IPOKapHoT, mporeccoB perumkanuu JIHK, pekomOnnanunm,
TPAHCKPHUILUH U MOCT-TPAHCKPUITLIMOHHBIX MPOLIECCOB, UX B3aUMOCBSA3H U PETYIALUH.

3agauu AUCUMIIHHBI
* CO3JJaHHE OCHOB 3HAHWI B OOJIACTH MOJICKYIAPHON OHOJIOTHH;

*  CO3J@aHHE YETKOTO MPEJACTABICHHUS O TOM, YTO MOJICKYJSpHAs OHMOJIOTHS SIBISETCS OCHOBOW ISt
HCCIIENOBAHUN B 007aCTH OMOJIOTUH KIIETKH, OMOMEIHIIMHE ¥ OMOTEXHOIOTHH;

. ¢dopmupoBaHue (GyHIAMEHTAIBHBIX OCHOB, HEOOXOAMMBIX JUIS TOBBIIIEHHS TBOPYECKOIO H
HCCJIEI0BATENbCKOTO MOTEHIMANA CTYIEHTOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananusupyert 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKNH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

VYK-2.1 ®opmynupyer COBOKYMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CITIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIHX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYCHUHI

VYK-2.2 IIpoektupyerT peleHue KOHKPETHOH 3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelIeHHUs,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM W HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH, HAMEYATD MyTH €€ PEICHHS

HCIIOJIB30BATh OMOJOIHYECKIE O0OBEKTEI U
MPOIECCHI, OCHOBBIBAsICh HA MATEMATHYCCKHX,
(bU3NUECKUX, XUMUICCKHUX, OMOJIOTHYSCKIX
3aKOHAX, 3aKOHOMEPHOCTSAX U B3aUMOCBSI3AX

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



[l ¢dynnameHTambHBIE OCHOBBI (DYHKIIMOHUPOBAHUS F€HETUYECKOTO arnapara KJIeTKH;
[J COBpEeMEHHBIE yPOBEHb 3HAHUH U POOIEMbI MOJIEKYISIPHOW OMOJIOTUU U T€HETHKHY;
[]  BO3MOXXHOCTH IPWJIOKEHUS MOTy4YEHHbIX 3HAHUI B MeIULUHE, (apMaKoIOTruy, ONOTEXHOIOTUH U
IPYTUX CMEXHBIX O0ACTSIX.
YMETB:

[l ¢opmynupoBaTh U CTaBUTH 33/1a4y UCCIIEIOBAHHS U €€ MIOATAITHOTO BBIITOJIHEHUS,
[J BIaAeTh TEXHUKOH MOMCKA U aHalu3a HHPOpMaun, HaxoguMoi B IHTepHeTe;
[l mpeacTaBiIATh MOIYYEHHBIC Pe3yJIbTaThl HCCIEIOBAaHUH B YCTHOM M HaIAIHOM (hopme;
[l nenaTh NpaBUIIBHBIE BBIBOJBI U3 COITOCTABICHMSI PE3YABTATOB TEOPUH U SKCIIEPUMEHTA;
[]  TOIB30BaThCS CBOMMH 3HAHUSMM IS pelleHus (yHAaMEHTalIbHBIX M NPUKIAJHBIX 3a7ad U
TEXHOJOTMYECKUX 3a/1a4.
BIIAJIETh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;

[/ HaBBIKAMH CaMOCTOSTEIBHON paboTHI B 1abopaTopuu u MHTEpHETE;

[l KyJnbTYpO# HOCTAaHOBKU U MOJEIMPOBAHUS B MOJICKYJIIPHOW OHOJIOTHY;

[l HaBBIKAMU TPaMOTHOW OOpaOOTKM pE3yIbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMHU;

[] MpaKTUKOM MCCIETOBAHUS U PEIICHUS] TEOPETUICCKHUX U MPUKIIAIHBIX 3a/1a4.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 JHK-nocutens TEHETUYECKOMI 2 9
uHpopMaMaIy. [ eHbl 1 TEHOMBI.
MexaHu3Mbl ~ PEryisiUd  3KCIPECCUU
2 TEHOB M TEHETHYECKOIO amrmapara Kak 5 9
LI€JIOTO.
OcnoBubie Tunbel noBpexaenuid JTHK.
3 3 9
Pemnaparus JJHK.
4 [TocT-TpaHCKPUTIITMOHHBIE TPOIECCHI. 5 9
5 PexombOunanus JJHK. 5 8
6 Penmukamus JJHK. 5 8
7 Tpauckpunmus JTHK. 5 8
8 VYnakoska JIHK B siape. 2 2 4
9 JAHK-HocuTenn TeHEeTHYECKOU ) ) 4
uHpopMamanuu. [ eHbl 1 TEHOMBI.
MexaHu3Mbl ~ PETYSIIMKA  SKCIPECCUU
10 |reHOB M TeHETHYECKOTo armapara Kak 2 2 4
LEJIOTO.
11 OcHognble TuBI oBpexaeHuit JJHK. 3 2 5
12 |[locT-TpaHCKPUIIIIMOHHBIE MPOIIECCHI. 2 2 4
13 PexombOunanus JJHK. 2 2 4
14 |Tpauckpunmus JJHK. 2 3 5
Nroro gacos 45 15 90
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHmi)
1. THK—HocuTenb reHeTndeckoi nHpopMaMaiui. [ eHbl 1 TeHOMBI.

JHK — HOocutens reHetndeckolt nHpopmanuu. Ctpoenue apoiHoi criupanu JITHK. ['eHbl 1 TeHOMBI.
VYnakoka JIHK B sinpe. ['ucToHbl U reHbl TUCTOHOB. HyKi1€0oCOMBI. YPOBHM OpraHU3alMi XpOMATHHA.

2. MexaHu3MEbl PEryidnuu 3KCIpeCCUu rcHoB U TCHETUYCCKOI'O arrapara Kak 1[eJjoro.

MeXaHI/IBMBI, 06€CH€‘{I/IBa}OH_II/Ie peryisanuro (1)yHKLII/IOHI/Ip0BaHI/I$I OTACIBHBIX TCHOB U T'CHETHYCCKOI'O
alinapara Kak [ejoro.

3. Ocuogusie Tunsl noBpexaenuit JJHK. Pemaparus JTHK.

OcnoBubie Tumel noBpexaenuii JITHK. TIponecchl penapanun 1 MHOTOQYHKIIMOHATIBHBIE OCIKOBBIC
KOMIUIEKCHI, ydacTByromue B penapannu JIHK.

4. HOCT—TpaHCKpI/IHLII/IOHHLIG MMPpOLCCCHI.

IMocT-Tpanckpunuuonubie mporecchl. «Co3peBanue» mnpo-mMPHK. CrnaiicuHr  (BbIpe3aHHe
MHTPOHOB), aJbTCPHATUBHBIA CIUIACHHI, €ro pOojb B YBEIHUYCHHH MHOTrooOpas3us OEJIKOB ¢
pasnuuHbiMU  QyHKIUAMU. OnpoBepKEHUE JOTMbI «OJUH TeH — OMUH OeloKk». PerymsropHbie
MEXaHU3MBI M OCJIKH, 00€CIIEYNBAIOIINE CIIJIAHCHHT.

5. PexomOunanus JJHK.

PexomOunanuss [HK. Ponp pekomOumHammy B KU3HM KIETKH. lomonorndeckas (o01mas)
pexombuHaryst. CaiT-crierduueckas pekoMOuHaus. TpaHCo30Hbl. ['@Hbl UMMYHOTTIOOYITUHOB H
T-KIETOYHBIX PEIETITOPOB.

6. Perukanusa JJHK.

Permmukarus JIHK. Waunuanus permkanuy, perummkarnvionHas Buwika. OcoOeHHOCTH Tporecca
perukanuu Ha paznmmuabix Hemsx JIHK. Tumber m gynkimum JJHK monmumepas y aykapuor.
Permukarmonneiii komriekc. depMeHThI W O€NKH, yYacTBYIOINWE B peruiukanuu. McnpaeneHue
OIITNOOK.

7. Tpauckpunius JHK.

Tpanckpurnust [IHK. Tlonstue onepona. [IpepbIBHCTOE CTpOEHHE TEHOB JYKAPHOT (IK30HBI U
UHTPOHBI). LlUc-37IeMeHThI, y4acTBYIOLIME B PETYISALMU TPAHCKPHUIILMHU: IIPOMOTOPHI, SHXAHCEPHI,
caiJieHCepbl, MHCYIATOphl. DaKTOphl TPAHCKPUILUHU, HUX CTPYKTypHas U (yHKIMOHAJIbHAS
knaccuukanus. MeauatopHblii kommiiekc. Ero poms B koopauHaumu  QYHKUMH 1HC- U
TpaHc-31eMeHTOB. HuIanus, 3;10Hranus 1 TepMUHaLMs TPAHCKPUIILUH.

Cemecrtp: 8 (Becennuit)
8. Ymakoska /IHK B sampe.
I'uctoHb! U rensl THCTOHOB. Hykiieocombl. YpOBHU OpraHu3anuy XpoMaTHHa.
9. IHK-HocuTenb reneTndeckoit nHpopMaMauu. [ eHbl 1 TEHOMBI.

Crpoenne npornoit crupanu JIHK. T'ensr u renomsl. Ymakoka JIHK B simpe. ImcToHBI M TeHBI
rucToHoB. HykieocoMbl. YpoBHHM opraHu3anuy XpoMaTrHa.



10. MexaHU3MBbI PETYIISAIIH YKCIIPECCUH T€HOB ¥ TeHETHYECKOTO anmapara Kak 1eJoro.

MexaHu3Mbl, 00€CTIeUBAIOIINE PETYIALHIO (PYHKIMOHUPOBAHUS OTJEIbHBIX T€HOB Y TEHETHYECKOTO
ammapara Kak 1eJoro.

11. OcHoBHble THIBI ToBpexaenni JJHK.

Penapammss IHK. Ilpomeccsl pemapauvu ©W  MHOTO(QYHKIHOHAJIbHBIE OEJNKOBBIE KOMILICKCHI,
ydactBytome B penapauuu JJHK.

12. TlocT-TpaHCKPHUIIIMOHHBIE MTPOLIECCHI.

«Co3zpeBanue» npo-MPHK. Cmnaiicunr (Bblpe3aHue MHTPOHOB), ajbTEPHATHUBHBIN CIUIAHCHHI, €ro
poNb B YBEIMYEHHMM MHOTooOpas3us OeskoB ¢ pa3nuuHbIMH (QyHKImsAMH. OnpoBepKeHHE JOTMbI
«OIIWH IeH — oinH 0enok». PerynstopHble MexaHU3MBbI U O€JIKH, 00€CTICYMBAIOIINE CIITIAMCHHT.

13. PexomOunanms JJHK.

Ponp  pexoMOWHamuu B JKM3HM  KIETKM. lomonormdeckass  (oOmasi)  pekoMOHWHAIHS.
Caiir-cienuduyeckas pekomOuHanus. TpaHCo30HBL. [eHBI MMMYHOIIIOOYIMHOB M T-KJIETOUHBIX
PELEenTOpPOB.

14. Tpauckpurnuus JJHK.

[IpepriBUCTOE CTpOEHUE I'€HOB 3YKapuOT (3K30HBI U MHTPOHBI). Lluc-371€MEHTHI, yyacTBYIOIIME B
peryiiillnd  TPAHCKPHUILMU: IPOMOTOPBI, 3HXAHCEPBI, CaillIEHCEpBl, HHCYIATOPBL. PaKTOpHI
TPAHCKPHUIILMHU, UX CTPYKTypHast ¥ QyHKIHMOHAIbHAs KiIaccuukarys. MeauaTopHsiii koMmiuiekc. Ero
pOJb B KOOpAMHAUMHU (PYHKIHMH LUC- M TpaHC-3JeMEHTOB. MHUIMAus, 3JIOHTalysl U TEPMHUHALUSL
TPaHCKPUIILUH.

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. B. JIstoun. l'enbl. 9-oe m3nanue. [lepeson ¢ anmn. U3a. bunom. Jlaboparopus 3nanuii. Mockaa.
2012.
2. Molecular Biology of the Cell. 5th Edition. B.Alberts, et al. Ed. Garland Sc., USA (umeercs
anekrpoHHas Bepcus). 2008.
3. bproc Anwbepre, u ap., MonexynsipHast OMOIOTHS KIETKH B 3-X TOM., HH-T KOMITBIOTEPHBIX
HCCIEIOBaHMIM.

JomnonHutensHas auTeparypa

ITpenocrasmnsiercs Ha kadenpe:
1. Molecular Biology of the Gene. 5th Edition. J. D. Watson et al. Ed. CSHL Press. USA (umeercs
anexkTpoHHas Bepcus). 2004.

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

1. Hayunsle xxypHansl (MonekyisipHas Ouomnorusi, buoxumust, Acta Naturae, u ap.), JOCTYIIHBIE Yepe3
Internet HayuHbIe )xypHanbl: http://scitation.aip.org/, http://www.sciencemag.org.



2. JloctymHble uepe3 Internet 6a3wl JaHHBIX U OnonH(popMaruieckue mporpammsl: Pubmed — NCBI,
OMIM — NCBI, UCSC Genome Browser u ap.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3anstuii notpedyerca Zoom. Google Drive miis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIUM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUIAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMbpIx CTyIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIHEHUN W3yYCHUS OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U KIIETOYHONW OMOJIOTHI

Kypc: 4

KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (BeceHHHUI) - DK3aMeH

Pa3zpaGoTunk: O.JL. IonsHOBCKMIA, A-p OHMOIN. HayK, Ipodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1 CriocobeH u3y4arb, aHaTHM3UPOBATS,
HCIOJIb30BaTh OMOJIOTMYECKUE OOBEKTHI U
IIPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHUECKUX,
(PU3NYECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLECHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AuCHMIUIMHBL « MoeKysipHasi OMOJIOTHs FeHay 00ydaroIuiics J0KeH:

3HATb:

[l ¢ynnaMeHTambHBIE OCHOBBI (DYHKIIMOHUPOBAHUS F€HETUYECKOTO arnapara KJIeTKH;
[J COBpEeMEHHBIE yPOBEHb 3HAHUH U POOIEMbI MOJIEKYISIPHON OMOJIOTUH U T€HETHKHY;
[]  BO3MOXXHOCTH IPWJIOKEHUS MOJTy4YEHHbIX 3HAHUI B MeIULUHE, (apMaKoIOTuH, ONOTEXHOIOTHH U

JOPYTUX CMEXHBIX O0ACTSIX.
yMeTh:

(bopMyIHpOBaTh M CTAaBUTH 3a]1a4y HCCIECAOBAHUSA U €€ MOITAITHOTO BBHIIOJIHEHHUS;
BJIaJIeTh TEXHUKOW NIOMCKA M aHaIu3a nHpopMannu, Haxonumon B lHTepHeTe;

ACJIaTb IPaBUJIbHBIC BBIBO/JAbI U3 COITOCTABJICHUA PC3YJILTATOB TCOPUU U SKCIICPUMCHTA,

O
0
[l mpeacTaBiIATh MOIYYEHHBIC Pe3yJIbTaThl HCCIEIOBAaHUH B YCTHOM M HaIAIHOM (hopme;
0
O

IIOJIb30BAaTbCAd CBOMMU 3HAHUAMH [UIA PCUICHUSA (bYHZ[aMeHTaHBHBIX U TPUKIIAAHBIX 3a1a4 U

TCXHOJIOTHYCCKHUX 3a/1a4.
BJIaJd€Th:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAITHH;
[/ HaBBIKAMH CaMOCTOSTEIBHOW paboTHI B 1abopatopuu u MHTEpHETE;
[l KyJnbTYpO# HOCTAaHOBKU M MOJCIMPOBAHUS B MOJICKYJIIPHOW OHOJIOTHY;

[J  HaBbIKAMHM TPaMOTHOHW 00paboTKH
TAHHBIMH;

PE3YJIbTATOB OIbITa W COMOCTABJICHUA C TCOPCTUUCCKUMU

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

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

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

1. MaxkpomonekynsipHas crpykrypa JHK.




Tpanckpunims, perIuKanus 1 TPaHCISINs

Tpaucnopt MPHK B niutomnazmy.

Tpancnozonsl. PHK-untepdepentms.

PetpoTrpaHcnio30Hb! ¥ peTpOBUPYCHl. CXOACTBO U PA3IHUUSL.
Crnaiicunar PHK. AnbrepHaTHUBHBIN CIITaiiCHHT.

I'eHBI 5yKapuOT: CTPOCHUE, PETYIATOPHBIC ITEMECHTHI.

PN AP

I'mcronst

9. Hykineocomsl U UX CTPOEHHUE

10. YpoBHU OpraHu3aii XpoMaTHHa. DyXpOMAaTHH U TeTePOXPOMaTHH
11. PHK-nomumepasa 11

Bo Bpemst 3aHATHI MOTYT IPOXOANUTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 337aHueM. BO3MOXXKHO BBINOJHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITEIBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 Kypcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JlaeT IPEUMYIIECTBO Ha SK3aMeHe U U PepeHIIMPOBAHHOM 3aueTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

[Iprmepbr BOPOCOB:

MakpomonexynspHas ctpykrypa JHK.

Tpanckpunuysi, pervKanys 1 TpaHCIALuUs

Tpancnopt MPHK B niutomnazmy.

Tpancnozonsl. PHK-untepdepentms.

Perporpancniozons! u perpoBupychbl. CXOICTBO U pa3avyusl.
Crnaiicunar PHK. AnbrepHaTHUBHBIN CIITaiiCHHT.

I'enbl aykapuoT: CTpoeHUE, PEryIATOPHBIE JIEMEHTHI.

e AN A M

I'mcronst

9. Hykineocomsl U UX CTPOEHUE

10. YpoBHU OpraHu3aii XpoMaTHHa. DyXpOMAaTHH U TeTePOXPOMaTHH
11. PHK-nomnmepasa 11

[Mpumeps! OUIETOB:

Buner Nel

1. MakpomonekymsipHas crpykrypa JIHK. OcobeHHOCTH CTpOCHHS TEHOMOB TpPO- M JYKApHOT.
Kenunposanue u TepMuHAIMS TPAHCKPUIILIHH.

2. Tpancnopt MPHK B nuronnasmy.

buner No2
1. TloBropsiromuecs 3MeMeHTH reHoMa, TpaHco3oHbl. PHK-uaTEpdepenims.
2. PerporpaHCO30HBI U PeTPOBUPYCHL. CXOACTBO U pa3Inyusl.

buier Ne3
1. Cruaiicuar PHK. AnsrepHaTHBHBIN CIITACHHT.
2. T'eHsl pyKapuoT: CTpOECHHE, PETYAATOPHBIE JIIEMEHTHI.

Buier Ned
1. Pennukanus JHK. Mexanusm perukanuu Ha Juaupyomnieil u orcraronieit nensx JHK.
2. CtpoeHue HyKIICOCOM, TUCTOHBI. Momu(UKaI TUCTOHOB, KTHCTOHOBBIN KO,

Buier Neo5
1. benku 1 hepMEHTHI, YYaCTBYIOIIUE B PEILTUKAIUH.
2. YpOBHH OpraHU3alliy XpOMAaTHHA. DYXPOMATHH U TeTEPOXPOMATHH.



buner Ne6
1. Tomonorudeckasi peKOMOMHAIIHSI.
2. Hospexnaenus JHK. Pemaparus JTHK.

buner Ne7
1. Caiit-cnenuduueckas pekOMOUHAITHSL.
2. ®epmeHTaTuBHBIE cucTeMbl penapanuu JJHK.

bunet Ne§
1. Tpauckpunius. L{ukn TpaHCKPHUIIHIH.
2. PHK-nonmumepasa II. Ponb B mocnenoBareabHBIX 3Tanax TPAHCKPUIIIIUH.

buner Ne9
1. T'eHepanusi MHOXXE€CTBEHHOCTH aHTUTEI.
2. YauBepcalibHble (aKTOPhI TPAHCKPHUITITUK. Menuarop.

Bbuner NelO
1. MonexynspHble MEXaHU3MBI CIUIaCHHTA.
2. CemelicTBa U QyHKIUH crienuprueckux GakTopoB TpaHckpumniuu. MHcynsTop.

buner Nell
1. Tpanckpunrtocoma.
2. Ponp metunupoBanus JJHK B perynaunn akTHBHOCTH T€HOB.

Kpurepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHNH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBMIBHOE 00OCHOBAHME MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OI_IeHKa XOpo1Io (7 6aJ'IJ'IOB) - BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpuajl, rpaMOTHO U
0 CymeCTBYy H3jaract €ro, ymeeT NpUMCHATH NOJYYCHHBIC 3HAHUA HAa NPAKTHUKE, HO HEJOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

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

Onenka xopomo (5 0aiIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO U II0 CYLIECTBY HU3JaraeT €ro, ymMeeT IPHUMEHSTb IOIy4YEHHbIE 3HAHMUSA Ha IIPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.

OmeHka ymoBIETBOPUTENIbHO (4 Oaia) - BBICTABIACTCS CTYACHTY, NOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (OPMYIUPOBKU 0a30BBIX MOHSTHH,
HapyUICHUS JOTUYECKOU IOCIIEIOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHOM HPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OueHka ymoBineTBOpuTeNbHO (3 Oama) - BBICTABIACTCS CTYACHTY, NOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciiabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM IIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.



OueHka HEy10BIETBOPHUTENBHO (2 6aa) - BEICTABISETCS CTYACHTY, KOTOPBII He 3HaeT OOoJbIIeH YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayur) - BBICTABISETCS CTYACHTY, KOTOPBHIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3aj1au.

3a4yeT cTaBUTCS CTYAEHTY B CIy4ae HECKOJIbKUX yCIIOBUH:

1. YcnenHoro NpoxXoXKIeHUs IK3aMeHa B MPEIbIAYIIEM CEMECTPE.

2. YcnemHoro npoxoKAeHUs MPOLEAYphl Cauu 3aueTa

3. Ilocernienne TUCIUIUIMHGI U BHITIOJIHEHHUS 3aJaHUI BO BpeMs ceMecTpa

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromerocss 1Mo OwWjeTy Ha YCTHOM 5K3aMEHE HE JOJDKCH IMPEBBIIAaTh OFHOTO
aCTPOHOMMYECKOI'O yaca.

Jns npoxoxkeHust TuddepeHIIMpOBAaHHOTO 3adeTa oO0ydaroluecs pa3MemaroTcs B aylUTOPHH, He
Ooree 8 yeIOBEK OJHOBPEMEHHO.

[TpoBenenune nuddepeHpOoBaHHOTO 3aUeTa COCTOUT U3 JABYX JTAIlOB!

- OTBET Ha 2 wix OoJiee BOIPOCOB U3 TIEPEYHS, YTBEP)KICHHOTO Ha Kadepe u BKirodeHHoro B PITY]]

- aHaJIM3a M OLCHKH PEUICHHBIX 337134, BHITIOJIHEHHBIX 3aJJaHUH, YIIPO)KHEHUH, TOTyYEeHHBIX B IPOIecce
paboTHI CTYIEHTOM HaJ| KyPCOM.

B xozme oTBera mpemnopaBaTens MOXKET 3a/1aBaTh JIOTIOJHUTENIBHbBIE BOMPOCHI, KACAIONIHECs OCHOBHBIX
BOIIPOCOB.



