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AHHOTANMA

JucuuruiiHa o0y4aeT CTYJJIeHTOB OCHOBaM COBPEMEHHOW MOJIEKYJISIPHON Ouonoruu. JIuciuIuinaa BKIFOYaeT B
cebs Jlekuuu U ceMuHapbl. Ha ceMuHapax CTyOeHTHI pa3duparoT M 00CyXAaloT BMECTE C IpernojaBaresieM
HayyHble myOnukanuu mnocineanux Jjer. Copepkanue Kypca: MOoNeKylIsspHO-OMOIOTHYECKHE METOJIBI;
MornekynsipHble OCHOBBI KaHLeporeHesa; Pa3HooOpasue peanu3anuu MOPUPOAHBIX MOJIEKYJ; Perymsmms;
Permukanus u penapanus; Ctpykrypa 6enkoB; CTpyKTypa U CBOMCTBA HyKJICMHOBBIX KUCIJIOT; TpaHCKpUIIIHNS;
Tpancnsuus; Oyakiun 6enkoB; OyHKIMOHAIBHBIE JIEMEHTHI TeHOMA; XapaKTePUCTHKH TPAHCKPUIITOMA.

1. leau u 3apauun

esab AMCUUIIHHBI
- 00y4eHHE CTYJICHTOB OCHOBaM COBPEMEHHOUN MOJIEKYISPHON OMOIOTHH.

3agaum AUCUMIIHHBI
- OCBOCHHE CTyACHTaMH O0a30BBIX 3HAHWH B 00JaCTH COBPEMEHHOW MOJEKYISIPHOH OHOJIOTHH,
MOJIEKYJISIPHOM T€HEeTHKH, ONOTEXHOJIOTHH;

- TpHOOpETeHHE TEOPETHYECKUX 3HAHMKM M HaBBIKOB B OOJACTH pEUICHHs 3a/ad MOJICKYJSPHOM
Ouonoruy;

- KOHCYJIBTUPOBAHUE M OKa3aHUE IMOMOIIHM CTYJCHTAM B OPTaHW3allMd U TPOBEICHHHM COOCTBEHHBIX
MPOEKTOB, IPOBOJAMMBIX B JIAOOpATOPHsIX 6a30BOii Kadeapsi.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(dyHIaMeHTalbHbIC 3HAHNUS, I0JIyYeHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHaln3a WHGOpPMAalKU NPU PEICHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4 CriocoOeH ocymIecTBIATE COOp U OIIK-4.2 3HaeT 0OCHOBHBIC HCTOYHUKY HAYYHO-TEXHUYECKOU
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH) u (WIM) TEXHOJIOTHMYeCKOH uWHpopManuu B o0nacTu
TEXHOJIOTUYECKON HH(POPMAINH IS pEIeHUsT  |POPECCHOHATBHON ACATEIBHOCTH

(byHIaMEHTAIBHBIX M PHK/IA/HBIX 387124 OIlK-4.4 Bnageer HaBbIKaMU pPabOTHI C KOMIBIOTEPOM H

KOMITBIOTEPHBIMH CETSAMH C IEIIbIO MOTYYCHUs, XpPaHESHHS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMaun

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  IapaMeTpBhl,
OIIpEeNeNIAIOIME U3yyaeMoe SIBJICHHE, U IPOU3BOIUTH
[1K-2 CnocobeH aHanu3upOBaTh MOIyYEHHBIE B |1MCICHHBIC OLICHKU 110 MOPSI/IKY BETUIHHBI

XOJIE€ HAYYHO-UCCIIEN0BATENLCKON PabOThI I1K-2.3 Cnoco6eH mpeicTaBiIATh HayYHbIE YTBEPKICHUS, HX
AaHHBIC U CJIaTh HAYYHBIC BHIBOAbL 000CHOBaHUSI U JIOKA3aTEIbCTBA, Hay4HbIC np06neMLI U UX
(3aKuroueHus) pelIeHusT SICHO M TOYHO B TEPMHUHAX, IOHATHBIX IS
npoeCCHOHANBHON ayIUTOpHH, B MUCHbMEHHOW M YCTHOM
dopme
[IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMeEeT
[1K-4 CiocoOGeH KpUTHUECKHU OLICHUBATh MPOU3BOJUTH  OLEHKY IOIPEIIHOCTH  H3MEPEHUH |
NPUMEHHUMOCTb MCIIOJIb3YCMbIX METOAUK U AOCTOBECPHOCTH OKCIICPUMEHTAJIbHBIX PE3YJIbTAaTOB
METOI0B [IK-4.3 Cnocoben 000CHOBaTb HPUYHMHHO-CIICICTBEHHBIC

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs 0 AUCHHUILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!




— OCHOBHBIE TTOHSATHS ¥ TEPMUHBI MOJICKYJISIPHOH OMOJIOTUH;
— OCHOBHBIC MEXaHU3MBbI KJICTOYHBIX TPOLIECCOB HAa MOJICKYJISIPHOM YPOBHE;
— OCHOBHBIE 0a3bl JIAHHBIX, coJiepxKaliue HHQOpMAIHIO 00 00bEKTaxX MOJICKYISIPHON OHOIOTHY;
— pa3IMYHbIC TOAXO/BI TS PELICHUS 33124 MOJICKYJISIPHON OMOJIOTHH;
— 0 TPEH/IaX Pa3BUTHUS HAYKU B JJAHHOH OOJIACTH.
YMETb:
— 9((eKTHBHO WCKaTh JIATEPATypy W IPYrylo CIEHUAIbHYI0 WH(POpPMAIMIO B W30paHHOW 00IacTu
HayKu;
— aHaJM3MPOBATh HAYYHBIC CTAThH IO TEME MOJICKYJISIPHOW OMOJIOTHY;
— Cco3/1aBaTh HOBOCTH 110 H30pPaHHOI TeMaTHKE;
— TI0JIB30BAThCS CIICHUATU3UPOBAHHBIME 0a3aMU JTAaHHBIX B N30paHHOM 00JIaCTH HAYKH;
— CcO311aBaTh ¥ MPOJABUTaTh COOCTBEHHBIN MPOEKT.
BJIQJICT!
— HaBBIKaMH cOOpa, CHCTEeMAaTH3allMH U aHaJH3a HAyYHO-TEXHUYECKOH M JIPyroi mpodeccHOHaIbHOMI
nHpOpMaIINY;
— HaBBIKAMHU CAMOCTOSATEIILHON paboThI B TaDOpaTOpPHH.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 PaznooOpasue peanuzanuu TPUPOAHBIX 3 3 3
MOJIEKYIT
2 Perymsmus 3 3 5
3 Permukanus u penapariust 3 3 4
4 CrpykTypa OenkoB 3 3 4
5 CTtpykTypa W CBOMCTBA HYKJIEHHOBBIX 3 3 4
KHCIIOT
6 Tpanckpunuus 3 3 5
7 Tpaucnsmus 3 3 5
8 OyHKUIMHU OCJIKOB 3 3 5
9 OYHKIMOHAJIBHBIE IEMEHTHI FEHOMA 3 3 5
10 |XapakTepHUCTUKH TPaHCKPHUIITOMA 3 3 5
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 6 (Becennuit)

1. PaznooOpa3sue peanuzauuu IpUPOIHBIX MOJICKYI




MexBugoBoe pazHooOpasue. CpaBHUTENbHas T€HOMHKa M €€ MeToAbl. YeloBeK M IIKMMIIAH3E.
BripaBauBanue nocnenoBarenbHocTel JJHK u Genka. Dpomronmonnas 6uonorusi. BHyTpuBHaOBOE
pasnoobpaszue. Ilomumopdpusm JIHK. Onnonykneoruausiii nmomumopdusm — SNP. Ilpoexr 1000
reHomoB. llomumopdusM B momymsmusx 310pOBBIX Jitoneil. BapuabenbHOCTH 3KCIPECCHMH TI'€HOB
3mopoBbix Jrofied. llomHoreHOMHBINM mOMCK accommanuii — GWAS. Bapuarnus ducna Komuil.
dapmaxoreHeruka. PemaktupoBannie PHK. Tlocrrpanckpunuuonnsie wmomudukamun  PHK.
[ocTrpancnsuuonHbie MOAU(HUKALUU OCIIKOB.

2. Perymsamus

Perynsauust akTHUBHOCTH I'€HOB y npokapuoT. KoHnenuuio onepona. Mexann3m paboThl JaKTO3HOTO
onepoHa. Penpeccust cunresza 6enkoB. TpunrodanoBeiii onepoH. TpaHCKPUIILMOHHAS aTTEHIOALUS.
Perynmsanus knerounoro SOS-orBera. Perynsnus akTHUBHOCTH I'€HOB y 3YKAapHOTOB M €€ 3HAYEHUE.
PasHuna mexny npokapuoTaMH M JIYKapHOT. TWIBl PEryssiiud SKCIPECCUH TeHOB HYKApHOT.
TpaHckpuIIIIMOHHAsE peryiasuusa. TpaHCKpunIMOHHBIE (akTophl. PacmpeneneHue BBISIBICHHBIX
B3aMMOJICHCTBUI «IIPOMOTOp-3HXaHcep». OpraHuM3anus H CTaTyc XpoMaThHAa. ONUTEeHETHKA.
OnureHetnueckue moauduranuu. Merenmuposanue /JJHK. MerwnupoBanue muTo3MHA W aJCHUHA.
PacnipocTpaneHHOCTh METETUPOBAHUS Y PA3HBIX OPraHU3MOB. YacTOTHl AUHYKJICOTHIOB Y YeJIOBEKa.
Je3amunupoBanue MetunaupoBaHoro unurtosuHa. CpG octpoBku. CpoiictBa CpG OCTPOBKOB.
MexaHu3MBbI perpeccud TPAHCKPUILNK, OOYCIOBICHHOW MeTHinpoBaHueM. Metniassl. MexaHusm
HACJIeJOBAaHUs NAaTTepHa METWIMPOBaHUSA. BOJHBI JeMeTHIMpOBaHUS B paHHEM 3SMOpHUOTeHes3e.
buonornueckne ¢ynkuun wmerunupoBanHod [HK. MertunupoBanue npu pake. Pemonenunr
XpoMaTuHa. OBoyoLus HykieocoM. CTpyKTypa KOpPOBBIX TIHMCTOHOB. IlocT-TpaHCIsLMOHHBIE
MOIU(HUKAIIMA TUCTOHOB PEryJsTOPHBIX N-KOHLOB. Poib MOCT-TPaHCISLMOHHBIX MOIU(UKALHA
riucToHoB. [IpuHIMI paboThl “TMCTOHOBOTO KOJIA”, €ro Hacie[oBaHHE. DMUTeHOM. DIHUMYTAaIlus.
UccnenoBanne snureHoMa. ONWUTCHETHKAa M KIOHUPOBaHHME. OIWTCHETHKA M KaHIEPOTECHE3.
OnureHeTuka U crapeHue. IlocTTpaHCKpUIIIMOHHAS PETYIISLMsl 3KCIIPECCUU ['€HOB dYKapHoT. Bpems
xu3Hn PHK. Hoeiii kimacc ceRNA. PHK-onocpenoBannasi aktuBanus reHOB. AHTHCMBICTIOBAs
perymsinus. TpaHcasIMOHHAs U OCTTPAHCISIIMOHHAS PETYIIALUS SKCIIPECCUU T'€HOB JyKapHUOT.

3. Permukarus u penapanus

OxcnepumeHT Mesenbcona u Crans. JJHK-nonumepaza. OCHOBHBIE 3Tallbl pEIUIMKAIIH: HHUIIHALINA,
anoHTranys, TepMuHanus. OCHOBHbIE (PEPMEHTHI PETUIMKALIMH U UX XapaKTePUCTUKHU. PerkarnBHas
Buika. Jlunupyromas u orcratromas uend. Peanusanus pemukanuu y npokapuoTr. dparMeHTb!
Oxkazaku. Permmukarnus xompreBorr JIHK. Mexanusm peruiikanvy: WHUIMALWS, DJIOHTAIUS,
tepmuHanus. Permnmukanus JJTHK no mpuHmumy katsmerocst koiblia. Peanu3zanusi peruidkanuu y
sykapuoT. Hauano perumkaumu. Temomepsl, Tenomepasa. KileTOUHBIM LUK M €ro peryssiius.
Pasnuna B permukanuu y npokapuoT U dykapuoT. Pemaparms. Mcroununku noBpexaenus JHK.
OcnoBubie mnoBpexnenust JIHK. Hacnenctsennbie 3a0oneBanusa. bone3Hm acconuupoBaHbie C
nedekramMu CHCTEMBl pemapanuy. 3adeM HyXHa penapanus, Buibl. llpsmas pemaparus.
dotopeaktuBanus. Doronmazpl.  OKCUM3MOHHAs — pemapauus. Mismatch  repair  (MMR).
Okciu3noHHas penapanus: base excision repair — BER, nucleotide excision repair — NER.
[octpernukaruaas penapauus. SOS-penapanus.

4. Crpykrypa OeskoB

Uctopus otkpeiTus Oenka. CTpykTypa aMMHOKHUCIOTHL. [IpupoaHble W HenmpupoaHble «unnaturaly
aMHUHOKHCIIOTHL. VCTOpHST OTKPBITHSI aMUHOKHUCIOT, X Ha3BaHMs. Kiaccudukanuss aMHHOKHUCIIOT:
CTpPOCHHIO OOKOBOTO pajavKaja, MOJSPHOCTH OOKOBOTO pajauKana, IO KHUCIOTHO-OCHOBHBIM
CBOWCTBaM, 1O HEOOXOAMMOCTH JUIsi opraHusma. CpoiicTBa aMHUHOKUCIOT. ONTHYECKUE CBOWCTBA
AMUHOKHUCIIOT. XUMHYECKHE CBOMCTBA aMHMHOKHCIOT. IlenTmaHass CBsA3b. YPOBHM OpraHU3ALMH
CTPYKTYpbl O€JIKOB - OT MEPBHYHOW JO YETBEPTUYHOH. MCTOpHsI YCTaHOBJIEHUS TEPBUYHON
CTpyKTypbl Oenka. CexkBeHuUpoBaHHE OelKa KaKk METOA YCTAHOBJICHHS INEPBUYHON CTPYKTYPHI.
lenernveckuii Koll, ero cBoicTBa. KoMIbloTepHOE oOIpeselieHe MEePBUYHON CTPYKTYphI Oelika.
Bropuunas cTpykrypa Genka: a-criupaib U B-nuctsl, B-netis. [Ipenckazanue BTOpUYHON CTPYKTYPHI
Oenka. Tpernunast crTpykTypa Oenka. OTKpbITHE TPETHYHOW CTPYKTyphl Oenka, €€ CcBOICTBa.
CynepBropuuHas cTpykTypa OenkoB. [lomeHHast cTtpykrypa OenkoB. llpeackasanue TpeTW4yHOM
CTpYKTYypbl Oenka. YerBeprmuHas cTpykTypa Oenka. Kiaccumueckuit mnpuMep 4YeTBEPTUYHOMN
CTPYKTYPbI — T€eMOIJIOOHH.



5. CTpyKTypa U CBOMCTBA HYKJIEHHOBBIX KHUCIOT

Uctopus otkpertua JHK. Crpoenme HyKI€03UJ0B, HYKJICOTHUIOB: TPUPOJHBIC, MHHOPHBIE,
HEKaHOHUYECKHe, XuMudecku-cuutesupyemole. Copepxanune nHykieorunoB B JHK. Copepxanue
muaykieotunoB B JHK. IlpaBuna Yapradda. IlpuHumn koMrmieMeHTapHOCTH. Bropuunas
crpykrypa JIHK: BomopojHbie CBsi3W, CTIKUHT B3ammoneicTsus. Hekanonmueckue ¢opmbl JTHK.
KBagpymnekcel. XuMmMuueckue CBONCTBa HYKJIEHMHOBBIX KucioT. Onrtudeckue cBoiicta JIHK.
Mornekynsipablii ko3 duiuenT skcTuHKIMU. TepmoamHamudeckue cpoiictBa JIHK. [lenaryparms
JHK, nnaBnenne. Kpussie minaBnenust u remmneparypa iasienus JHK. «Omxur»— peacconmanus
(penarypanust) JJHK, ux 3aBUCUMOCTbH OT CIOXHOCTH reHoMa. IlepBuuHas, BropuuHas, TpeTUYHAs
crpykrypa PHK. Onementsl Bropumunoit ctpykrypsl PHK. Metoapl uccienoBanusi nepBUYHON U
BTOPUYHOU CTPYKTYpbl HyKJIeHHOBBIX KHcIOT. CekenupoBanue JIHK mo Cenrepy. OOparnas
TpaHckpunuus. [lorenuan sropuanoit ctpyktypsl PHK. Ilpenckazanne BTOpU4HON CTPYKTYpHI.

6. Tpanckpumnus

OcHOBHblE MOMEHTBI TpaHCKpunuuu. TpaHckpunuus Yy npokapuoT. OCHOBHBIE —3Talbl
tpanckpunuuu. Muannmanus. PHK-nonmmepasza. IIpomotop, TATA-Ookc. TpaHCKpUNIIMOHHBIN
my3bipb. [lomumuctponnsie MPHK. Tepmunanus Tpanckumniuu y mpokapuor: Rho-HezaBucnmas
TepMUHAIMs TpaHCKpunuuu u Rho-3aBucuMasi TepMuHAIMS TPAaHCKPUILUMHU. TpaHCKpunuus y
9yKapuoT. TpaHckpurus y dykapuoT u e€ ocobenHoctu. PHK mommmepaswl, ux cBoiicTsa.
[Ipomortop, TATA-O0KC, peryisTOpHBIC 3JIEMEHTBl. OJOHTauus. TepMHUHALUS TPAHCKPUIILUH:
aHTH-TEPMHUHATOPHAS MOJeNb U Mojaenb Toprneno. llponeccunr marpuunoit PHK: moamduranms
5'-xoHua, Mmoauukanus 3'-KoHLA, CIUTAWCHHT NepBUYHBIX TpaHckpuntoB MPHK, ansrepHaTnBHBIHI
CIUIalCHHT, TocTTpaHcKpunuoHueie Mogudukanuu PHK, penaktuposanne PHK. Tpancnopr PHK.
CrabunbHocTh 1 Bpemst ku3Hu marpuyHoit PHK, nerpapanus. O6paTHas TpaHCKPHUIILIKS.

7. Tpancusus

Tpaucmsmus. Mcropus oTkpbiTust Tpancnsauuu. Tpancmsnus y npokapuoT. TPHK - tpancnoprHas
PHK, eé npoueccunr. Amunoanmin-TPHK-cunTerasa. Pubocomsr u pubocomansuas PHK. OcHoBHble
aranbl TpaHchaiuuu. MHunmanus tpaHcmauuu y npokapuotr. IlocnepoBarenpHocths [llaitHa —
HanerapHo. DioHranusi TPAHCISIUKA Yy TPOKapruoT. DaKTOphl SIIOHTAIMK TPAHCIAUWU. TepMUHALIUS
TPAHCJAIMM Yy HOPOKAPHOT:  (PAKTOpPBl TEPMHUHALMM, OSTalbl TEPMUHALMU  TPAHCISALMU.
[Iporpammupyemselii ppeAMIINGTUHHT Y MPOKApPHOT. TpaHCisiuusa y dyKapuoT U €€ 0coOeHHOCTH.
Pubocoma. Ununmanus tpancisiuu y sykapuot. CAP-ne3aBucumas tpancmsiius. Ctpykrypa IRES.
Peuynnupanuss TpaHcIsIIMM Y DJYKapUOT. OJOHTauUsl TPAaHCSIIMKA Yy JyKapuor. TepMuHaums
TpaHcisiuu  y dykapuor. @Domaunar OenkoB. Illaneponsbl. [erpanmanust OenkoB. YOHKBUTHH.
[Iporeacoma. He-prubocoManbHBIN CHHTE3 MENTUIOB.

8. OyHKIMH OEIKOB

CrpykrypHas nporeomuka. [Toctynarsl cTpykTypHO# poTeoMHUKH. [ oMooruyHbie OeKu: OpTOIOTH
u mnapanoru. baza gaHHbIX cTpykTyp OenkoB. OnmHa mocienoBaTelnbHOCT — OOJbLIE OAHOM
CTPYKTYpbI: JTUM(OTAKTUH, XOpU3MaTMyTa3a, npuoHsl. OyHkuun OenkoB. M3ydeHHOCTh (QyHKIMN
OenkoB. DyHKUMOHAJIbHOE pa3sHOOOpasue OENKOB: CTPYKTypHBIE, (EpPMEHTHI, TpPaHCHOPTHBIC,
peLenTopsl, TOPMOHBI, 3alIMTHBIC, pe3epBHbIE. CTpyKTypHbIe Oenku. CeMelHCTBO KOJIarceHoOB.
Onactul. Keparunabl. AktuH 1 Muo3uH. @epmentsl. Knaccudukanus depmentoB. TpaHcmopTHBIE
6enxu. [lepeHoc BemecTB yepe3 KIETOYHYIO MEMOpaHy: HOHHbIE KaHalbl. [lepeHoc BemecTs BHyTpH
KIETKU: HyKJeonopuHbl. CHrHambBl SIepHOM Jokanu3anuu. llepeHoc BEIIECTB MO OpPraHu3My:
reMorioouH, anpOyMuHbl, roOynuHbl. Kierounsle penentopsl. [OpMOHBI: MHCYJINH, DJIIOKAroH.
3amuTHble: antuTena. PesepBHbie Oenku. [uzaiin OenkoB. TeXHONOTWH PEeAAKTHPOBAHUS T€HOMA!
nuHKoBbie nanbibl, TALEN 6enku, CRISPR. Hcnonp3oBanue TeXHOMOTHI pelakTUPOBAHHS T€HOMA.

9. (DyHKLII/IOHaHBHBIe OJICMCHTHBI ITCHOMA



[poucxoxnenne AHK. Uctopus nzyuenus pynxuun JJHK xak HacnencTBeHHOro Marepuaina. [ eHom.
Hons tpanckpudbupyemoii JIHK. Mycopnas JIHK. Muadopmanumonnas emkocts. Peanmzamus JTHK
KaK TeHeTHYeckoro marepuana. AHamu3 nepBuuHoil cTpykTypbl HHK u e€ ¢ynxuuu. IIpoexr
ENCODE. T'ennr wenoeka. [Icepnorensl, ux kiaccudukamus. [IporeccrupoBaHHbIe TICEBIOTCHBI.
Mexauu3mbl  (QyHKIIMOHAJIBHOTO JIEHCTBHSI IPOLIECCUPOBAHHBIX IICEBIOTEHOB. PerynsropHbie
y4acTKd B reHome: npomortop, TATA-Ookc, sHXaHcep, caineHcep, nHCyistop. [loBropstomntuecs
nocnenoBarenpHocTn B JIHK. TangemHsle TOBTOpPBI: MHMKPOCATEIIUTBI, MHUHHUCATEIUIUTHI H
careuIuThl. bOJEe3HM 53KCIAHCUM TPHUHYKJIEOTHIHBIX IIOBTOPOB. JlUCHEprupoBaHHBIE IOBTOPHI:
TPAHCIIO30HBI M PETPOTPAHCIO30HBL. OTKpbITHE MOOWIBHBIX 3neMeHToB. [lomumopdusm JJHK.
®yukroHnpoBanne BTopudHON cTpykTypsl JHK. G-kBagpyrmiiekchl B MPOMOTOpax U TeJIOMepax.
JAHKa3zumbl

10. XapaKkTepuCTHKN TPAHCKPHUIITOMA

OObume xapakrepuctuku Tpanckpunroma. I'umoresa mupa PHK. Cocras PHK B knetke. OcHOBHBIE
MOHATHA: TPAHCKPHIIT, TPAHCKPHUIITOM, TPAHCKPUIITOMHKA. TpaHCKpHOUpYIOIascs 4acTh TeHoMa, e
pazHooOpasue wu Bapuauuu. Bpems xu3am PHK B kinerke. benok-xomupyromue wu
oenok-nekoaupyromme PHK. Bospact tpanckpuntoma. Peanmsanus Koaupyromiero mOTEHIHA A
PHK. Onucanme wu  ¢ynkuum  kopoTkux  Oenok-Hexkomupytommx  PHK.  Mexanusm
RNA-unrepdpepenmun. buonorndeckas pons RNA-unrepdepeniun. Onucanvie siRNA. Onucanue
miRNA. Tpanckpunmust miRNA. buorene3 siRNA u miRNA Perynsiuust skcnpeccun reHOB Ha
TPAHCKPUIILIMOHHOM U HOCTTPAHCKPUIILIMOHHOM YPOBHAX IPOMCXOIUT C IoMoulbio Maiblx RNA.
Perymsimust  skcmipeccuu reHoB ¢ momombid  miRNA. DNA-untepdepentus. IlpuknagHoe
ucnonp3oBanue PHK-unTepdepennun. Ox3ocombr u MuUPHK. Tlpenckazanue B3aumMoneicTBus
MuPHK ¢ MPHK. Perynsmus skcnpeccun renoB 3a cuer miRNA. piPHK. Mexannsm obpazoBanust
piPHK. rasiPHK. Mansie smepasie PHK - msPHK (snRNA). Omnucanwe u QyHKIMH JITHHHBIX
Hexoaupytoux PHK. IIpoekr GENCODE. Xapakrepuctuku lincRNA: konnyecTBo, KapTUpOBaHHE,
pa3mep, M30()OpMbI, aHAIU3 TOBTOPOB, KOHCEPBATHMBHOCTH, MPO(MMIb KCIPECCHH, JIOKATH3aLus,
TpaHchsauusi, Bpemst xu3HU. [Ipumepsl peanuzanmm (YHKUMH ATUHHBIX Hekoxupytommx PHK.
Hexomupyromast XIST PHK. IIponeccupoBannsie nceBmoreHsl. [IceBmorenst m miRNA. Sponge
RNA. Kompuesie PHK — circular RNA. Hekomupytomas sno-IncRNA PHK. Hekxoampyromias
MALAT1 PHK. Hexomgupyromass NEAT1 PHK. Hexogupyromas RMST PHK. Myramuun B
oenok-Hekoaupyrommx PHK. ®ynkumonansHocTs BrOopmuHOil cTpykTypsl PHK. Ilorenuman
BTOpu4HOU cTpyKTyphl PHK.

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

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

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa

[penocrapnsercs Ha 6a3oBoii Kadeape:

Molecular biology of the cell / B. Alberts, A. Johnson, J. Lewis [et al.] ; with problems by J. Wilson, T.
Hunt. - 6th edition. - New York : Garland science, 2015. - 1342 p.

Monexynspras ouonorus kinetku [Tekcr] : B3 T. T. 1 : [yueOnuk nms By3oB] / b. Anpbepre [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.m

Monekynsipaast ouonorust kinetku [Texer] : B 3 . T. 2 : [yueOnuk ans By30B] / b. Ansoeptc [u np.] ;
nep. ¢ anr1. A. H. IpskonoBoii, A. B. {100w1 ; o pen. E. H. borauesoii, U. H. Illarckoro .— M. ;
WNxesck : UH-T komnbioTep. uccnenoanumii, 2013 .— 992 c.

Monexynspras ouonorus kinetku [Tekcr] : B 3 T. T. 3 : [yueOnuk nns By3oB] / b. Anpbepte [u ap.] ;
niep. ¢ anr1. A. H. JlpsikonoBoii, A. B. 100wt ; ox pen. E. C. Illunosa [u ap.] .— M. ; Mxkesck : UH-T
KOMITBIOTED. McciieqoBanni, 2013 .— 1052 c.

JomnonHutensHas auTeparypa



[IpenocraBnsercs Ha 6a30Boit Kadeape:

Monekynsipaast 6uonorusi. Ctpykrypa u pynkiuu 6enxos / B. M. Crenanos ; iof pen. A. C. CriupuHa
— M. : Beiciias mkona, 1996 .— 335 c.

MonexynspHas OMOJIOTHS: CTPYKTypa U OMOCHHTE3 HYKJIECHHOBBIX KUCHOT / ox pex. A. C. Cniupuna
— M. : Beicmias mkona, 1990 .— 352 c.

Mornekynsipaast buonorusi. Pubocomsl 1 Onocuntes 6eika, yaeonoe nmocobue /A. C. CnupuH. Mockaa,
Jlabopatopus 3nanmii, 2019

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

Caiit MOTU, Ha KOTOPOM BBUIOXKEHBI IIPE3CHTALIMN TIPEABIIYIIETO Kypca JEKINMI:
http://bio.fizteh.ru/student/files/mol_biology/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3ansituii notpedyercs Zoom. Google Drive mis nqoctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJISl yU9aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

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

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3IYIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIINHBIL,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pPCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOH JINTEPaTyphl;

— TpopaboTKy Yy4eOHOro Marepuana, MOATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAUYCHHBIX JUISI
CaMOCTOSITEIbHOTO U3yUCHUS;

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

— MOJITOTOBKY K BBIMOJIHEHUIO 3aJJaHUI TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJieHUs MaTepUaIoOM CITY)KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TeMaM
JUCIUTIIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpaliarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOUHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 331a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 3
KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH
PazpaGoTunkm:

0.10. benoryposa-OBunHnukoBa, phd (kanza. Onos. Hayk)
A.C. dyx



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3ajady,
(dyHIaMeHTalbHbIE 3HAHUS, IOJTyYCHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NpPHU PElCHUH
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U OIIK-4.2 3HaeT 0CHOBHBIC HCTOYHUKU HAYYHO-TEXHUYECKOU
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH) u (WIM) TEXHOJOTHMYecKod uWHpopManuu B o0nacTu
TEXHOJIOTUYECKON HH(POPMAIMH JJIS pEIIeHUsT  |POpECCHOHATBHON ACATEIBHOCTH

(byHI@MeHTaNbHBIX M IPUKIAHBIX 33124 OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H

KOMITBIOTEPHBIMH CETSAMU C IEIIbIO MOTYYCHUs, XPaHESHHS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopManun

[IK-2.2  VYmeer HaxomuTh  KIIOYEBBIE  IapaMeTpBhl,
OIIpEeNeNIAIOIME U3yyaeMoe SIBJIEHHE, W IPOU3BOIUTH
[1K-2 CnocobeH aHanu3upOBaTh MOIyYEHHBIE B |1UCICHHBIC OLICHKU 110 MOPSIIKY BEJTUIMHBI

XOJI€ HAYYHO-UCCIIEI0BATENLCKON PabOTHI I1K-2.3 CniocoGeH npencTaBisaTh HayYHbIE YTBEPKICHHS, UX
AaHHBIC U CJIaTh HAYYHBIC BHIBOAbL 000CHOBaHUSI U JI0KA3aTEIbCTBA, Hay4HbIC np06neMLI U UX
(3aKuroueHus) pelieHus] SICHO M TOYHO B TEPMHUHAX, IIOHATHBIX IS
npoeCCUOHANBHON ayaIuTOpHH, B MUCHbMEHHOW M YCTHOM
dopme
[IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMeEeT
[1K-4 Cnoco6GeH KpUTHUECKHU OLICHUBATh MPOU3BOJUTH  OLEHKY IOIPEIIHOCTH  H3MEPEHUH |
MPUMEHUMOCTh UCTIOJIb3yEMBIX METOHUK U JIOCTOBEPHOCTH 3KCIIEPUMEHTAJIbHBIX PE3yJIbTaTOB
METOI0B [IK-4.3 Cnocoben 000CHOBaTh NPUYHMHHO-CIICICTBEHHBIC

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pe3synbrare nzyueHus AUCIMIUIAHBL « MoneKysipHas OMOIOTHs 00yJaroIuics J0HKEeH:

3HATH:
— OCHOBHBIE TTOHSATHS ¥ TEPMUHBI MOJICKYJISIPHOI OMOJIOTUH;
— OCHOBHBIC MEXaHU3MBbI KJICTOYHBIX TPOLIECCOB HAa MOJICKYJISIPHOM YPOBHE;
— OCHOBHBIE 0a3bl JIAHHBIX, coJiepxKaiiue HHQOopMAIHIO 00 00BEKTaX MOJICKYISIPHON OHOIOTHY;
— pa3IMYHbIC TOAXO/BI TS PELICHUS 33124 MOJICKYJISIPHON OMOJIOTHH;
— 0 TPeH/IaX Pa3BUTHUS HAYKU B JJAHHOH 00JIACTH.

yMeThb:

— 9((eKTHBHO WCKaTh JIATEPATypy W IPYrylo CIEHUAIbHYI0 WH(POpPMAIMIO B W30paHHOW oOIacTu
HayKu;
— aHaJM3MPOBATh HAYYHBIC CTAThH 10 TEME MOJICKYJISIPHOW OMOJI0THY;
— CcO311aBaTh HOBOCTH 110 H30pPaHHOI TeMaTHKE;
— TI0JIB30BAThCS CIICHUATU3UPOBAHHBIME 0a3aMU JTAaHHBIX B W30paHHOM 00JIaCTH HAYKH;
— CcO311aBaTh ¥ MPOJABUTaTh COOCTBEHHBIN MPOEKT.
BJIaJIeTh:
— HaBBIKaMH cOOpa, CHCTEeMAaTH3allMH U aHaJIH3a HAyYHO-TEXHUYECKOH M JIPyroi mpodeccHOHaIbHOMI
nHpOpMaIINY;
— HaBBIKAMHU CAMOCTOSATEIILHON paboThI B TaDOpaTOpHH.

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

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



1) Merozp! uccaeoBaHus IEPBUYHON U BTOPUUHON CTPYKTYPbl HyKJIEHHOBBIX KUCIOT
Perynsanus akTUBHOCTH I'€HOB Y 3YKapHOTOB

B renome 0onpHOTO MpU CEKBEHHPOBAHUH HaiilieHa olHAa MyTauus, HO He B obnactu reHa. Kakosa eé
BO3MOKHasl (PyHKIIMOHAIBHOCTh, KAKUMH METOJaMHM MOXHO e€ ompenenuts? Ilpemioxkure BapuaHThI
JICYEHUS.

2) Ipoucxoxaenne JHK. Uctopus e€ mzyuenns. Mupopmanmonnas emxocts. Peanmzaumma JHK kax
IeHEeTUYECKOro Marepuasa.

MornekyisipHble MEXaHU3Mbl KaHIIEpOreHe3a

Bbl npunum B J1abopaTtopuio, U BaM BbIIATH JJIsS MCCIEIOBaHMST HOBBIM paHee HE ONMHCAHHBIA T'eH.
Bamm neicTBud O €ro UcCieqoBaHuIo.

3) Ananuz nepsuuHoi cTpykTypbl JHK u e€ ¢ynkuun. [eHbl, nceBAOreHbl, peryniaTopHble YYacTKH,
MOBTOPBI, TPAHCIIO30HBI, TOTUMOPHHU3M.

Hexomupyromue PHK

B reHome G0JIEHOTO MPHM CEKBEHHUPOBAHWHW HaiijieHa oJjHAa MyTalus B oOnactu Hekomupyromei PHK.
Onpenenure e€ PyHKINOHATBHOCTb.

4) IIpoueccunr marpuynoit PHK. Penaparnus.

Paboras B cBepXOCHAIICHHON U COBPEMEHHOM J1a00paTopuu HaWuTe NpUIUHY OOJIE3HU Y NalMeHTa.
5) Bunet PHK. Kogupyrommii morennmnan PHK. @ynakiun 6ei1koB.

B renome 60npHOTO MPU CEKBEHUPOBAHWH HaiijieHa OJlHAa MyTalus, HO He B obnactu reHa. Kakosa eé

BO3MOXKHas @yHKHHOHaHBHOCTL, KakKnuMH MCTOJaMHU MOXKHO et onpenennTb? HpeI[J'IO)KI/ITe BApHUAHTHBI
JICYUCHHU.

6) Hexomupytomme PHK. OcHoBHBIE 3Talbl TPaHCISAIUH.

Bbl npunuim B J1abopaTtopuio, M BaM BBIIATH JJIsS MCCIEIOBAaHUST HOBBIM paHee HE ONMMCAHHBIA T'eH.
Bamm neicTBud O €ro UcCieq0BaHuIo.

Bo BpeMsA 3aHATHHI MOTYT HNPOXOAUTb UHTCPAKTUBHBIC O6CY)K,Z[€HI/I$I B HaTax Kypca, 4To 6YILCT SABIIATHCA
JIOMAIlTHUM 3aJlaHueM. B03MO)XHO BBINIOJHEHHWE IATEHTHOTO ITOMCKAa B Kaue€CTBE CaMOCTOSITEIIHLHOM
3aga4u. YcnemHoe BEIIOIHEHHUE BCEX 3a,Z[aHHI>'I 10 KypCYy U BBIIIOJIHCHUC KOHTPOJIBHBIX CPE30B 3HAHUH
AacT MPEUMYIIECCTBO HA SK3aMCHC.

4. llepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

BOHpOCLI JJIA OK3aMCHa:

1.PemonenuHr xpomaruHa

B renome 601bHOTO MPU CEKBEHUPOBAHUM HaiiieHa OJlHAa MyTalus, HO He B obnactu reHa. Kakosa eé
BO3MOXXHAsA (PYHKIIMOHAIBHOCTh, KAKUMH METOIaMU MOXHO €€ omnpeaenuts? [Ipennoxure BapuaHThI
JICUCHMUSL.

2.CTpyKTypHas IpOTEOMHUKA
3.Penaparus

Bbl mpunm B J1abopaTtopyio, U BaM BIIATIH JJIsS MCCIIEIOBAaHUST HOBBIM paHee HE ONMUCAHHBIA T'eH.
Bamm neicTBud O €ro UcCieq0BaHuIo.

4.YpOBHU 3MUT€HETUUECKON PETYIALNU
5. lu3aifH OENKOB C 3aJaHHBIMU (PYHKIUSIMH
6.Metunuposanue JJHK

B renome 60nbHOTO MPU CEKBEHUPOBAHUH HaiijieHa OJlHAa MyTalus, HO He B obnactu reHa. Kakosa eé
BO3MOXXHAsA (PYHKIIMOHAIBHOCTh, KAKUMH METOIaMU MOXHO €€ omnpeaenuts? [Ipennoxure BapuaHThI
JICUCHMUSL.

7.®ynkunonupoBanue sropuuHoit crpykrypsl JJHK, kBagpymnexcer. [JHKazumebr.
8.Ilpoueccunr marpuunoit PHK

Bbl npunum B J1abopaTtopuio, M BaM BBIIATH JJIsS MCCIIEIOBaHUST HOBBIM paHee HE ONMUCAHHBINA T'eH.
Bamm neicTBud O €ro UcCieg0BaHuIo.

9.Bunsr PHK. Kogupytromwmii norennuan PHK
10.®yHKIIMY OSITKOB



B reHome 60JIHOTO MpHM CEKBEHHUPOBAHWHW HaiijieHa oJjHAa MyTalus B oOnactu Hekomupyromeii PHK.
Onpenenure e€ QyHKIMOHATBHOCTb.

11.OcHOBHEIE 3TaITbl TPAHCIISIIAH.

12.PeMmonenuHr xpoMaTiHa

Paboras B cBepXOCHAIICHHOW U COBPEMEHHOM J1a00paTopuu HaiuTe NpUIUHY OOJIE3HU Y NallMeHTa.
13.0OcHoBHBIE 3Tanbl perkanud. epMeHTh U UX XapaKTEePUCTHKH.

14.PemonenuHr XpoMaTuHa

B renome 60nbHOTO MPU CEKBEHUPOBAHWM HaiiieHa oJlHAa MyTalus, HO He B obnactu reHa. Kakosa eé
BO3MOXHAasA (PYyHKIIMOHAIBHOCTh, KAKUMH METOIaMU MOXHO €€ omnpeaenuts? [Ipennoxure BapuaHThI
JICUCHMUSL.

15.Bropuunas crpykrypa JHK. Crokuer B3aumoneiictBus. Hekanonuveckuwe ¢dopmbr JIHK.
KBanpymnnekcsl.

16.Pa3zHoo0pa3ue peannzalny NPUPOTHBIX MOJIEKYIT

Bbl npunum B s1abopatopuio, U BaM BbIIAIH JIS MCCIEIOBAHUS HOBBIM paHee HE ONHCAHHBIA T'EH.
Bamm neiicTBys 110 €r0 HCCIIEN0BAHUIO.

17.Tenomepsl, TeIoMepasa.

18.MonekynspHO-O1OTOTUIECKHE METOIbI

B reHome 60JIbHOTO MpHM CEKBEHUPOBAHWHW HaiijieHa oJjHAa MyTalus B obnactu Hekomupyromeii PHK.
Onpenenure e€ PyHKIMOHATBHOCTb.

19.IlepBuuHas, BTOpu4Has, TpeTHuHas cTpykrypa PHK.
20.Perynsnyst akTHBHOCTH F'€HOB y IPOKapHOT
Paboras B cBepXOCHAIICHHON U COBPEMEHHOM J1a00paTopuu HaWUTe NpUIUHY OOJIE3HU Y NalMeHTa.

burer 1.
B renome 60npHOTO MPU CEKBEHUPOBAHUH HaiijieHa OJlHa MyTalus, HO He B obnactu reHa. Kakosa eé
BO3MOXXHAsA (PYHKIIMOHATBHOCTh, KAKUMH METOIaMU MOXHO €€ omnpeaenuts? [Ipennoxure BapuaHThI
JICUCHMUSL.

OyHKIIUYU OCIKOB.

buner 2.

B reHome G0JIEHOTO MPHM CEKBEHHUPOBAHWHW HaifjieHa oJjHAa MyTalus B oOnactu Hekomupyromei PHK.
Onpenenure e€ PyHKINOHATBHOCTb.

OCHOBHEIE 3TaIlbI TPpAHCJIALUNA.

Kpurepun oneHuBaHus
Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ 06amios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI M YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka XopoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha NPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.



OueHka yIOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYIOBIETBOPUTENHEHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

AtTecTarys 1o JUCHUILIMHE ocyliecTBiseTcs B popme sx3amena. [Ipu npoBeeHnn yCTHOTO SK3aMeHa
oOyuaromemycsi npegocrasisiercs 60 MuHyT Ha moarotoBky. Ompoc oOydaromierocst mo OuieTy Ha
YCTHOM 3K3aMEHE He JOJDKEH IIPEBbIIIATh OJIHOTO aCTPOHOMMYECKOI'0 yaca.



