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AHHOTANHNA
paboueii nporpammbl yyedHoi aueuunmaaael @ TH.02 «DnureHeTHRA» A0
NMOAroTOBKH MATHCTPOB N0 Hanpasienuio 19.04.01 «bAOTeXHOIOTHD,
nporpamMmma «bHOHHKeHePHA U GHOHAHOTEXHOJIOIHIY

Ieap 0cBOCHMSI AMCLMINIMHBI: (OPMHPOBAaHHE Yy CTYAEHTOB 3HAHHHA B
o0NacTH  SMUTCHETHYECKOH  HACIEACTBEHHOCTH M HM3MCHYMBOCTH; aHalM3a,
0000IIEHH ¥ HCMONB30BaHKs (DYHIAMEHTANBHEIX U NIPUKIIHBIX 3HAHWH B 06acTi
OHOTEXHONOPHH JIs pellleHHd CYILIECTBYIOIIMX H HOBBIX 3334 B NpodeccHOHANBHOM
obnacTy; HCHONB30BAHHA IM(POBEIX CPENCTE M TEXHOJOTHH, COBPEMEHHBIX
JOCTIZKEHHH HaHo- M OHOTEXHOMOTHH, MONEKyNApHON OGHONOTHH B CElbCKOM
XO034HCTRE, 3KOJIOTHH H MEAMLHHE.

MecTo JHCUHINIHHBI B yuyeGHOM IUIaHe: JAWCLHMNIIHHA BKIIOYSHA B
taxynsTaTHRHEIE JMCHHIVIHHBEL Y4eOHOrO IUIAHA 10 HAMPABICHHIO MOATOTOBKH
19.04.01 — BruoTexHONOr ML,

TpeGosanusa K pe3yJaLTATAM OCBOCHHUH [AMCHMIUIMHBI B PE3YJIBTATE
OCBOEHHA AUCLHIUIHHEI OpMUpPYIOTCA cneaytomue komnereniui: OIK-1, IMKoc-1.

Kparkoe coaep:xanme gucuumunbl: Kype «3nureHeTuka» npeaHasHadeH
Ul M3YYEeHHA CTYJCHTaMH MAaricTpaTyphl OCHOEB 3IHIEHETHYECKOH peryJisiuu{
3KCMPECCHMM FEHOB KAK MEXAHM3Ma HACIeIICTBEHHOCTH M M3MEHYHBOCTH, a4 TAKKe
BO3MO)KHOCTEH  HCHONB3OBAHMA  JaHHOrO  SABAGHHMA.  JHCUMINHMHAZ  HMeer
TEOPETHYECKYIO U NIPaKTHKO-OPHEHTHPOBAHHYIO HAMPABIEHHOCTB.

IIpequecTBYIOMIMMH KypcaMH, Ha KOTOPBIX HEIOCPEACTBEHHO Oasupyercs
JUCUHITHHA «ONHUreHeTHKa», SBIAIOTCA «Knerounas HHXEHEpHI»,
«MeTononornueckie OCHOBBI HCCNENOBAaHMH B OHOTEXHONOTMM». JlHcuHmnuHA
«3MNHreHeTHKa» ABAETCS OCHOBOIOJNATAIOINGH I H3YUYCHHA NHCLHIUIHH «MeToap!
MOZIe/IMPOBaHHS OHOTEXHONOIHUECKHX TIPOLIECCOBY, «[ '€HHAST HHIKEHEPHD»,

O6mas Tpya0eMKOCTL JUCHHIUIMHEL/B T.Y, TPAKTHYECKAS MOAr0TOBKA: 72
yaca (2 3ay.en.) / 4 yaca

IIpomMexKyTOUHBII KOHTPOJIbL: 33UeT.

1. leas ocBOSHHS AMCHHITIHHB]

Ileneio OCBOEGHMA NHCLMIVIMHEL «DIHI€HETHKAY) ABJBIETCH (OPMUPOBAHME Y
CTYNEHTOB 3HaHMii B  00JacTH  JMHMreHeTHYEeCKOH  HAcNeNCTBEHHOCTH H
H3MEHYHBOCTH; aHanH3a, 000OMmIEHHA M HCHONB30BaHHA (YHIAMEHTAIEHEIX H
NIPUKJIAAHEIX 3HAHHE B 00sacTH OMOTCXHONOTHH IS PEUICHHA CYILECTBYIOHIMX H
HOBBIX 3a/1a¥ B NpoQleCCHOHANBHON 0GNacTH; HCIONb30BaHHUA LH(PPOBEIX CPEACTB U
TEXHOJIOTHH, COBPEMEHHBIX MOCTHXEHHH HaHO- M GHOTEXHONOrMH, MOIEKyNspHOH
OHONOrHH B CENBECKOM X03fHCTBe, SKONOTHH M MeauiMHe, B mpomecce ofyueHus
CTYJIEHTBI 3HAKOMATCA € MPHHLMUMAMH PETYNALHH SKCIPECCHH TEHOB, a TAKKe C
JOCTHXEHHAMH B 2TOH 00nacTH HAYKH.

Llene  AMCHANIMHBI  COOTHOCHTCS ¢  OOLMMH  LEASMH  OCHOBHOM
npodeccHoHanbHOll  obpasoearensHoii  mporpammer  (OITOIT BO  3++) mo
nHanpasyieHuio 19.04.01 — BuoTexHONOTHA, B PaMKax KOTOpPOTO H3Y4YaeTcd JaHHAs
JUCIHITIAHA.



2. MecTo AHCUMILIMHBL B YueGHOM nponecce

JucuumiiHa «ONHIreHeTHKay BKIIOYEHa B (DaKyJNbTaTHBHBIE JHUCLHIIIMHBI
yuebHoro mmana. JucnunnmHa «ONHIEHETHKA» PEAH3yeTcss B COOTBETCTBHH C
Tpedosanuamu OI'OC, OTIOT]I BO u YueGHoro miada no sHanpaenenno 19.04.01 —
Buotexnomnorus.

ITpenmecTBYIOIMMH KYPCaMH, HA KOTOPLIX HEMOCPeNCTBeHHO GazupyeTcs
AUCLIHILUIHHA «OMHUreHEeTHKAY, SBJIAIOTCA «Knerounas HH>KEHEPHAY,
«MeToI070THIECKHE OCHOBEI HCCIIEIOBAHMI B GHOTEXHOIOTHHY,

Jucuunnmea «ONUTeHETHKAY SBJSEeTCA OCHOBOMONATAIINEH JI9 H3y4YeHHA
AUCHUILIME «MeToasl MOJENMpPOBaHUS GHOTEXHOJNIOIHYECKUX NpoLeccosy, «eHHas
HEDKEHEPHA,

Oco0eHHOCTBIO  IHCIMIUIMHE!  sBifercs  (yHIAMEHTANbHBI MOAXoN K
TIPakTHYECKOH peanuzaudy  Iienei OCBOSHHA JUCLMIUIHHBI, OXBATHIBAIONIH
IMPOKHH CMIEKTP TEOPETHUECKUX 3HAHHMM H IPAKTHYECKUX HABBIKOB.

Paboyad mporpamma OUCUMIVIMHEI «DNHUMEeHETHKa» IS HHBAIMIOOB M JIMI| C
OrpaHHYEHHBIMH BO3MOKHOCTAMM 3H0pOBbA pazpadaTeiBaeTca HWHIMBHAYAIBHO ©
yueToM  ocoOeHHOCTeH  NCHXO(H3IMYECKOro  PasBMTHH,  MHIMBUAYANBHBIX
BO3MOXHOCTEH H COCTOSIHUS 3A0POBbS TaKMX 00yYaloLMXCs.

3. IlepedeHb MUIAHMPYEMBIX Pe3yAbTATOB 00yU4eHHs 110 JHCLIUILIHHE,
COOTHECEHHBIX ¢ INIAHHPYEMBIMH Pe3yILTATAMH 0CBOEHHS 00pazoBaTeNnLHOH
NpOrpaMMmbl

Hsyuenne nauHOl yueGHOH AMCIMIUIMHEI HANPABIEHO Ha GoOpMUpOBaHHE y
obydJaronHxca KOMIIETEHLHH, PeCTaRTIeHHbIX B Tabnuue 1.



TpeboBanHus K pe3ynsTATAM 0CBOCHHS Y4eGHOH JUCIHILIHHE

Tabnuua 1

N‘a Ko Copepxanue i I/Im{mca'rophi B pesynrrare u3yuenns yaeOHOH AMCIMIIAHEL 05YUAIOINMECS JOKHEL:
/it | KommeTeHmEm | O o CHIHE {eniee P 3HATH YMETh BIIATETH
JACTH) (mms 3++)

1. |OIIK-1 Crnocoben OIlK-1.1 3naer COBPEMEHHEIC aHATH3HPOBATH HABBIKAMU OCMBICIEHHA
AHATH3APOBATH, COBPEMEHHBIE AKTYANBHEIC | AKTYAIBHEIE COBPEMEHHEIE COBPEMEHHEBIX
0606mmare 1 npo6IeMbl, OCHORHEIE npoGIEMEI, OCHOBHEIE | aKTYANBHEIE IPOOIEMEL, | aKTYANBHEIX IpoGaem,
HCIONE30BATH OTKPBITHA H OTKpEITHA | OCHOBHEIC OTKPHITHA H | OCHOBHBIX OTKPBITHIA ¥
(yBraMeHTATEHEE H METOAONOTHIESCKHE METOLOJIOTHICCKHE METOM0NOT HIECKHE METOIONOTHUECKHX
IPHKIaJHBIE 3HAHHA B paspaboTKH B 0ONacTH paspaboTky B 061acTH | pa3paGoTku B 06nacTH | paspaborok B ofnacTH
obmacTy OHOTEXHONOTHH | BHONOTHYECKUX H BHONOrHYECKHX U 6HOMOTHIECKHX H GHONIOTHYECKUX H
IS peLIeHHA CMEKHBIX HAYK CMEKHEIX HAyK CMEKHEBIX HAyK CMEXKHEIX HayK
CYIECTBYOUMX H HOBBIX
3a]a4 B
npodecCHOHATEHOM
obnactu

2. {TIKoc-1 Crocoten ucnonesosare | [TKoc-1.1 Bnageer BO3MOKHOCTH HCIIONB30BATh aKTyalnbHOM
LH(POBEIE CPECTBA K aKTyaILEHOH HihopManHeli | IpUMEHCHHA uudposkie cpesicTBa M | nHGOpManHei o
TEXHOIOTHH, 0 BO3MOMKHOCTAX paspaboTok B 00TaCTH | TEXHONOIHH BO3MOMKHOCTAX
COBPEMEHHEIE MPHMEHCHHA pa3paboToK B | HAHO- | TIpHMEHEHHS pa3paboTok
AOCTHKEHHA HAHO- H 00NacTH HAHO- H OGHOTEXHOMOTHiA, B 067ACTH HaHO- U
GHOTEXHOIOTHI, GHOTEXHOIOTHA, MOIEKYIIAPHOH GHOTEXHONOT 1,
MOJICKYIIAPHOH GHONOTHH | MONEKYAAPHOH OHONOrHM | GMONOTHH B MOJIEKYIApHOH GHONOTHU
B CCIIBCKOM XO34HCTBE, B PA3NMYHEIX OTPACITAX PasIHIHBIX OTPACIIX B PAsIHYHEIX OTPACAX
3KONOTHU H MEJHITHHE IKOHOMHKH; HCTIONB3YET | 3KOHOMHKH 3KOHOMMKH; HCTIONB3YET

IHPPOBEIE CPEACTBA H H(pPOBEIE CPEACTRBA U
TEXHOJIOTHH TEXHOIOTHH




4, CTpyKTYpa H COAep:KaHie JUCLHILIHHBI
4.1 PacripeneneHHe TPYXOEMKOCTH AMCLHMILIMHLI 110 BUAAM pador

mo ceMecTpam

Obwas TpyooEMKOCTE JMCUMIUIMHBL COCTaRNfeT 2 3a4. em. (72 uaca), MX

pacnpejeneHHe Mo BUAaM padoT cemMecTpaM NpencTaB/ieHo B Tabmiuue 2.

HaumeHoBaHHe pa3aesioB H TCM Beeto AJ)_(IHHTOII;;?:; palﬁl(;:: Bueayautopuas
JUCHHIIHH (YKPYTHEHHO) o pabora CP

pacTeHui» - - :
Tema 3.3 «Merunupopamme OHK y 6 - 2/2 - 4
MIIEKOIUTAIOMIHX» )
KOHMAKmuas paboma Ha HPoMeNCYMoyHom 0,25 - - 0,25 &
xoumpone (KPA) :
HOOZ0MOBKA K 3aueny (KOHIMpoae) 9 - - - 9
HToro no AHCIMNJINHE 72 14 14 0,25 43,75

Tabnmuia 2
Pacnpeaenenue TpyA0EMKOCTH AHCIHIUIHHBI 0 BHAAM paGoT mo ceMecTpam
TpyaoémrocTh
B T.4.
Buj yueGroii padoTnt qac. no
Beero/* ceMecTpaM
Nel
O6wman TpyA0EMKOCT JUCIHIUTHHEL 110 Y4eGHOMY ILIAHY 72/4 72/4

1. KonrakTHan padora:

28,25/4 28,25/4

AynuTopHas paGora

28,25/4 28,25/4

6 HIOM Yucae!

nexyuu (1) 14 14
npaxmuseckue sansnt (113) 14 14
KOMIMaKmnas paboma Ha npomedicynounom xkonmpone (KP4) 0,25 0,25
2. Camocrositesbuan pabora (CPC) 43,75 43,75
camMocmoamenviioe usyuenue pasdenoe, camonodzomosxa (npopabomxa
U HOBHMOpeHue TeKYUOHNO20 MAMEPUANa U MAMepUana yuebHuKos u 34,75 34,75
YuebHbx nocobuil, HOO20MOBKA K NPAKMUYECKUM IGHAMUAM U 11.0.)

HOO20MOBKA K 3a4emy (Konmpons) 9 9
Buja npoMexyTOUHOr0 KGHTPOJIS: 3auér
® NpaKTHYECKAad NOAroTOBKA
4.2 CoaepxaHue JHCUHILTHHBL
Tabmuia 3
TemaTH4Yeckuii IJIaH y4eOHOH JHCHHILIHHBL
HaunmeHoBaHHE pa3ieaoB H TeM o Aﬁﬂ“mﬁ';?g aIﬁI‘;'{rl:: BHeayauTopHas
AHCIUIIHH (YKPYTTHEHHO) G pabora CP
Pasen 1 «O0mue NOHATHS NHTeHETHKEY 19 6 2 - 11
Tema 1.1 «SnureHeTHKa: OT ABJIEHUS K 6 2 - - 4
obnacTl HAyKK»
Tema 1.2 «HcTOpHs SIHTCHSTHKHY 6 2 - - 4
Tema 1.3 «OcHOBHBIE TIOHSTHS 7 2 2 - 3
SMUTCHETHKMY
Paznen 2 «MexaHHIMbI SNHMEHETHKHY 23,75 6 6 - 11,75
Tema 2.1 «MoanbuKaluu XpOMATHHA U 8 2 2 - 4
MEXauu3M HX JIEHCTBHA»
Tema 2.2 «BapHaHTH THCTOHOBY 7,75 2 2 - 3,75
Tema 2.3 «OnuUrcHeTHYECKAT Perysips 8 2 2 - 4
XPOMOCOMHOT0 HACIIEIOBAHHAY
Pa3znes 3 «YacTHasi SnHreHeTHKA» 20 2 6 - 12
Tema 3.1 «'pHOBI KaK MOAENEHBIE 0OBEKTLL 8 2 2 - 4
IIHMICHETHKHY
Tema 3.2 «DNHreHETHYECKAS PErynsiHs y 6 - 22 - 4

Pazgen 1 «O0ume MoHATHA 3NIMIE¢HETHKHY

Tema 1.1 «DnureHeTHKa: OT ABJICHHS K O0JIACTH HAYKU»

Hctopua omureHetnkd Ha cuMnosuymax Komn Copuer XapGop., 69-id
cumrmozuyM (I'mmoresa rHcTOHOBOrO Kona, [HHAMHYECKHH <«MoNyammiin
XpomatHH, flnepHas opraHuzauus, [IpHoHEI)

Tema 1.2 «McTopus 3NUTeHETHKH?

«Knroun» oT reHeTHKH M GHodorHH paserTid. JJHK B cOMaTHYeCKHX KIETKAxX
opranusma. Pone Merunuposanus JHK. Pomb xpomarumna. BsaumMocease
MEXaHU3MOB,

Tema 1.3 «OcHOBHBIC HOHATHA SMHUMEHETHKI»

lenernka vs. OnureHeTHka. MOIENBHBIE CHCTEMBI IS HM3y4EHHS
snureHeTuku, ONpefesicHHE SIMIGHETHKH. XpOoMaruHOoBas MaTpuiia. boee
BBICOKHE YPOBHH OpraHH3alHy XxpoMaTtuHa. Paznnure Mexay 5yXpoMaTHHOM u
reTePOXpOMaTHHOM.  MOJH(HKAHH THCTOHOB H  THCTOHOBBIA  KOA.
KoMmieKesl, OCYINECTBIAOILHE PEMONENHHI XpOMATHHA, W BapHAHTHI
rucToHOB. Metunuposanue JJHK. PHKH u calineHCHHT TeHOB, HATIPABJIAEMBbLH
PHK. OT 0HOKJICTOYHEIX CHCTEM K MHOTOKJIETOUHBIM. Polycomb u Trithorax.
Wuaktusanusa  X-xpoMocoMbl W (paKyNBTATHBHBIA  reTepOXpOMATHH.
PenporpaMMupoBanye KISTOYHOM cyaplbl. Pak. DmureneTHyecknit KOHTPOJb.
OcCHOBHEIE BOIIPOCH! B SNIMI€HETHYECKHX HCCSIOBAHHAX

Pazgen 2 «MeXaHH3MBI SIHIeHeTHKH»

Tema 2.1 «MoaudHkaiy XpoOMATHHA H MEXaHH3M HX AcHCTBH»
I'MCTOHBI M AlETHIHPOBAHHE MIPAIOT PETYIATOPHYIO PONb B TPAHCKPMIILIHH.

AueTunuposanue H JealeTHNHPOBAHHE, Dochopunupoanue.
Merunuposanye (MeTwiuposaHHe JH3WHOB, J[EMETHIHPOBAHHE JIH3HHOB,
MeTHHpOBaHHE apTHHHHORB). JleHMHHHpORBAHUE.

YOUKBHTHITHPORAHHE/ IEYOHKBUTUIMPOBAHNE H CYMOMIHpOBaHMe. TeMbl B
Moaudukaupax (ucronoBell kon, IatTepusl Momudukauuii, M3MeHeHns B
CTPYKTYpe XpOMAaTHHA, CBA3aHHBIE ¢ aKTHBAaUMeil TpPaHCKPUOUMH |
IMOHTalHe)



Tema 2.2 «BapHaHTEI THCTOHOBY

Ynakoska JHK apxutekTypHeIMH OenmkaMH. OyKapHOTHUECKHE KOPOBEIE
rHCTOHEL. OTKIanblBaHUE OCHOBHOM Macchl MMCTOHOB IIOC/E PEINTHKALIMH
JHK. OTknanpieaHHe BapHaHTOB THCTOHOB HA MPOTXKEHHH BCEro KIIETOYHOTO
uMKna.  Mpentngukanps OeHTpoMep CclielanbHBIM - BapuanTtom  H3.
3JaMmelmieHHe THCTOHOBHIM BapuanToM H3.3 B aKkTHBHOM XpOMAarHHE.
Dochopunuposanne H2AX B penapaunu npyHHTeBBIX paspsiBoB JHK. H2AZ
B PEryJHPOBAHHH TPAHCKPHMLMH. BenkoBble KOMIUIEKCHL JJis OTKJIANKH H
sameltenns Bapuantos H2A. Jlpyrue Bapuantel H2A. DBOOUMA THCTOHOB
nng bonee mnotHOH ynakosku JHK.

Tema 2.3 «DnureHeTHYECKas peryniaiMa XpOMOCOMHOTO HacHeIOBAHHA»
XpoMOCOMHas Hacle[CTREHHOCTh. JNUreHeTHUEeCKas Peryalus peliHKaLHU
JHK, penapauyu u tenomep (Muuimanus perumuxanuu JJHK konTponupyercs
OTIHT€HETHYECKHUMHU MEXaHH3MaMH. Penapauus JHK BKJIKOY4ET
SIMICHETHYECKHE W3MEHEHHA B CTPYKTYpe XpOMAaTHHA. OTNHIeHETHYECKHH
KOHTPONb CTPYKTYPEl M (PYHKUHH Tenomep). DNHTeHeTHHEcKas perynsuus
UIEHTHIHOCTH H (pyHkuuH neHrpomep (CTpykrypa U GpyHKLMA LEHTPOMEPH Y
pasHHIX 9ykapuoT. LleHTpomepHEIE TNOCNENOBATENBHOCTH HE SBJIAOTCH
HEOOXOAUMBIMH WM JOCTATOYHBEIMH  Jjd dopmupoBanus H
QyHKIMOHHPORAHMA KHHeToxopa. HeoOBIMHEI C€OCTAB  LIEHTPOMEPHOIO
XpoMaTuHa. Mozenu cTpyKTyphl , hYHKIHH H BOCIIPOM3BEACHHS LICHTPOMEDEL.
ONHreHETHKA M JBOMIONHA LEeHTpoMep). 'eTepoxpomarun M MeloTHueckoe
cnapuBaHue / pacxoxjenue (OGHapyxeHue caiita reTepoXpoMaTHHOBOTO
criapusanus y camuos Drosophila. Cnapueanue rerepoxpomarvia obieryaer
pacxoxjgeHue y camok Drosophila. Ponp uenTpomepsl B o6merseHuu
axMa3sMaTHYeCKOH Cerperaniy y NoYKyHIUXCs ApoxsKeil. ACCOLHAPOBaHHEIN
¢ TeTepOXpOMATHHOM JOkyc Phi y KyKypyssl M eroc pojb B ONOCPEAOBaHUH
FOMOJIOTHYHOTO VEersus HEroMONIOTMYHOro crapuBaHus). erepoxpomarHH H
MeHorHyecknii mpaiie (Hapymmtens cerperanuu (Segregation Distorter) y
camioB Drosophila. Yteps oTuoBckoii xpoMocoMsl Y Sciara H kapTHpOBaHHE
pearapyromero 3JeMeHTa. YTepa OTHOBCKHX XpoMocoM y Nasonia. B3nytue
10 y Kykypy3sl — pollb [OCHENOBATENBHOCTEH, COOTBETCTBYIOLIHX
TeTEPOXPOMATHHOBBIM «B3AYTHAMY, B OOIEr4eHHH PacXOXICHHA XPOMOCOM B
metiose I). Caiinencunr resoB HecmapeHusiMa JIHK B metfiose (MelioTHueckuit
cailneHcuHr HecnapeHHo#f JIHK B mMeifoze y Neurospora. CailieHCHHT
ACHHAIICHBIX XPOMOCOM Y MBIIH. JIMC(YHKUMA TMOJNOBOH XPOMOCOMEI Y
Drosophila)

Pazpen 3 «UacTHas SNMHreHETHKA»

Tema 3.1 «'pubBI KaK MOEJIbHBIE OGBEKTHI SMTHIEHETHKHY

Schizosaccharomyces pombe: opranuzm (CaitneHCHHT XpoMaTHHa y S. pombe
OT/IMYAETCA OT TAKOBOro Yy S. cerevisiae. [eHbl, HOMEMEHHEIE B LIEHTPOMEPHI
npobSHKOBEIX Opoxokedf, caifneHcupoBaHbl. LleHTpoMepsl JIpoOSHKOBBIX
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JOposKell  COCTOAT M3  pa3’HBIX TeTePOXPOMATHHOBBIX M UCHTPAJIBHBIX
KHHETOXOPHBIX  JOMEHOB. lleHTpoMepHBle  BHELIHHE TMOBTOPEI  Oe3
TMOCTOPOHHEH HOMOLUM NENAKT BO3MOAKHOH cOOPKY «MOTYAILEroy XpOMaTHHA.
PHK-untepdepenuus Hanpapnser cOOpKy «MOIYallero» XpOMATHHA.
Tpauckpunuus LeHTPOMEpHEIX IoBTOpoB PHK-nmonumepazoit II ceasbiBaeT
RNAi ¢ wmopudukaumsmu  xpomatuna. «Monuyamuiiy XpOMarHH B
LUeHTpoMEpax HEOOXOAMM [Aff  ONOCPENOBAHMA KOIE3HH CECTPMHCKUX
LIEHTPOMEP M HOPMANBHOH cerperalmy  XpoMOCOM. OMHreHeTHYECKOE
Hac/lefoBanue  (pyHKUHMOHANBHOTO COCTOSHHA LIEHTpOMEpbl. PasinuHbie
MEXaHM3MBl cafineHcHHra y rpuOoB). Newrospora crassa; WCTOpHA W
ocobennocTu opranusma (Merunuposanue JIHK y Neurospora. RIP — cucrema
3aWIMTEl TEHOMa, HMEIoIlas KaK IeHeTHYECKHe, TAK H DITHIEHETHYECKHE
acnektel, HMecnenosanns pesnukror RIP no3Bomiio NMpOHHKHYTE B KOHTPOb
merunuposanus JIHK. «lomasnenue» (quelling). Meitoruueckuii caiinencunr,
ocymecTrigeMelii Hecnapennoi JHK (MSUD). Beposrtable GYHKIMH H
npakTHYeckoe Henomnk3oBanue RIP, «nopaenenus» u MSUD)

Tema 3.2 «ONHreHEeTHYECKAS PETYILILMA Y PACTCHHIDY

[TpenMyLecTBa MCIIONB30BAHHSA PACTEHHH B SMHI€HETHYECKUX UCCENOBAHHAX
(CxomcTBO pacTeHHMil M KHMBOTHBIX [0 OpraHuzanuM (3md)reHoma. PacreHus
MPeaoCTARIIAIT JIONOJIHMTEIIBHEIE HaIMpaBJICHHSA 3MHIeHEeTHIECKHX
HCCIIeOBaHNH. PacTeHus nyuile BBIHOCAT HEKOTOPBIE METOI0JIOTHYECKHE
MAHMIYJIAUMH, KOTOPBIE OYEHb TPYAHO NPHMEHHUMBI K MJICKOIHTAIOLIMM.
HccnenoBanue pacTeHMH BHECHO caMblii 3HAYHMBIH BKIIAJ B MHMEHETHKY).
MonekynsipHble  KOMHOHEHTHI XpoMaruHa y  pacTeHuil (Perymstoper
metunupopanus JIHK y pacrenunit. @epmentsl MOAH(QHKALMH THCTOHOB.
Hdpyrue OGenxu  xpomatuHa). MonekynapHbele  KOMIOHEHTHI  MyTeH
onocpenopanHoro  PHKi  caitmencunra (BripaGotka PHKi-3aBHcHMOTO
calinencunra y pacreduil. Ilyre 1: cCBA3aHHOE C  TpaHCreHaMH
NOCTTPAHCKPUIIIMOHHOE H HHIYLHUPORAHHOE BHPYCAMH 3aMATYMBAHUE I'€HOB
(PTGS/VICS). Ilyte 2: perynsuus pasBuTis pacteHwii miPHK u Tpamc-
nedcteyiomnva - siPHK.  Ilyte  3:  cea3aHHBlif ¢ TpaHcreHamu
TPaHCKPHUIUMOHKEIA caineHcHHr, Hanpasndemoe PHK metunupoeanune IHK u
00pa3oBaHue reTepoXpoOMaTHHA). DIHIEHETHYECKAd Peryisauud 0es ydyacTus
PHK

Tema 3.3 «Merunuposanue JJHK y MIEKOTHTAIOIHX)

Mexanusm xierounod namMatH (['unoresa. JlaHHbIE O HACIEAYEMbIX NATTEPHAX
METHUIMPORAHHA. Toanep:xuBaromasg JHK-merantpancdepasa
mnexonuraommx), IpoucxoxneHne nartepHoB MetumuporaHus JHK (De
novo MeruiaHpoaHue ITHK y pannux smOpuonoB. Otkpoite de novo
merunrtpaucepas. Octpoekn CpG H naTTepHel MeTHnHpoBanua JHK.
JuHamuueckHe H3MEHEHHs B mnarrepHax Metunuposanus JHK B xome
PasBHTHA. AKTHBHOE JEMETHNHPOBAHME 3MTOTHIECKOTO OTIOBCKOIO TEHOMA.
Uro zampmaer octposkd CpG ot metmnuporanus JHK. Ilepexmouaercs u
merunuposanne JIHK crpykrypoit xpomaruna? Pons SWI/SNF-nopobusix
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OenkoR

PEMOJNIEIIMHTA

XPOMATHHA).

Perynauus

JKCIIPEeCCHH

TCHOB

MetunuposanueM ITHK (Paunue nanueie. MHTEpdepeHuns co CBs3bIBAHHEM
TPAHCKPUNLUUOHHOTO (pakTopa. lIpHTAxkeHHe OENKOB, CBA3LIBAIOLIMXCA C

metun-CpG. MeCP2 u cunppom Perra. MBD2 onocpenyer 3aBUCALLYIO OT

METHITUPORAHHA PENpeccHio TpaHckpumniyu), Merunuposanue JHK, Myranun

W CcTa0HALHOCTE

XpOMOCOM

(MetunupoBaHne

JIHK u

MYTaLHH.

Metunupopanue JHK u HecTabuasHOCTE XpoMocoM). Byaymue HanpaBieHus
Hccnenoranunii (PakTopsl BHeMIHeH Cpebl, HHAYLIHPYIOUUE 3UI¢HETHICCKHE
M3MEHEHHA. DIHIeHEeTHYECKasn HecTabMILHOCTE M KOMILUIEKCHEIE 3a00/1€BaH .
Mopynauusa c6paTUMBIX 3THIEHETHYECKHX COCTOAHMUIN)

4.3 Jleknuu, npaxKTHYecKHe 3AHATHS

5 Ne u HaflliaHHt MopMHpYeMbIe Bralt Kon-
[ JIEKLUii 1 KOMINETEHUHH
i Ne pasgena TG KOHTPOJBHOIO BO
E MEpONpHATHS | YacoB
3AHATHI R
3anaTHE Ne 3
«BapnaaTe
FUCTOHOBY»
8 | Tema23 Jlexima Ne 6 OIIK-1.1 -
«DIHreHeTnuecKas ((:’)HHFCHC'I'H‘{ECKaH
perysms PEryIsiHL 2
XPOMOCOMHOTO XPOMOCOMHOIO
HACTENOBAHUA? HacleJ0BaHAD
INpakTHIECKOC OIK-1.1 YCTHBII onpoc
3ansaTHe No 4
«ONHTeHETHUECKASL 5
Perynsims
XPOMOCOMHOTO
HACIEN0BAHUAY)
| Pasnen 3 «HacTnas sunreneTHKa
9 | Tema 3.1 «I'pubst Jlexums Ne 7 [TKoc-1.1 -
KaK MOZIENEHBIE «I'pubb Kak 5
00BEKTEL MOJICIIBHBIC 061:5](1'5[
SITHIEHETHKW» SMHTCHETHKH? ]
10 IIpaxTudeckoe MKoc-1.1 YCTHBIH ONIPOC
samatre Ne 5
«'pubbl Kak 2
MOJIENBHBIE OOBEKTHI
3MUFEHETHKHY
11 | Tema3.2 Ipakrideckoe MMKoe-1.1 YCTHBIIf onpoc
«OMHrCHETHYECKan 3aHATHE Ne 6
perynsaums y «OnHreHeTHIECKAT 2
pacreHuii» perynauus y
pacTeHu»
12 | Tema 3.3 Ilpaxruueckoe ITKoc-1.1 YCTHBIIH ompoc
«MerunHpoBaHie 3anATHE Ne 7
JHK y «MeTHIHpoBaHHE 2
MIIEKOIHTAFOIIHX JHK y
MIICKOITHTAFOIITHXY
Tabnuua 5
TlepeyeHs BONPOCOB 1A CAMOCTOATENBHOI0 H3YYEHHA THCHHILTHHLI
Ne e pasnesta u Temsi Ilepevens paccMaTpHBaeMbIX BONPOCOB IS
n/n CAMOCTOATEILHOTO H3YUeHHS

Pasnen 1 «MeToab! HanpaeieHHoH MOAH(HKAIMH [EHOMa»

1.

Tema 1.1 «3Dnurenernka:
OT SIBICHMA K 00/1aCTH

Slnepnas oprammsanys, [prons: (OITK-1.1)

Tabnmua 4
Cogep:xanne JeKIMii, NPAKTHYECKHX 3AHATHI H KOHTPOJLHBIE MEPOTIPHATHS
(]
5
Ne pazaena KOHTPOILHOr0 BO
n/n MPAKTHYECKHX
i MepDHpHHTHH qacoB
3AHATHH
Pazgen 1 «O01wHe IOHATHA JIHIEHETHKH)
1 |Temal.l JNexumsa No 1 OIK-1.1 -
«ONHreHeTHKA: OT «DIHreHETHKA: OT 5
ABTEHHA K 00TacTH ABNEHNS K 00nacTH
HAYKH» HAYKH)
3 | Tema 1.2 «HMcropus | Jlexuus Ne 2 OlK-1.1 -
IIHTCHETHKHY «Hcropus 2
IMNHUIEHETHKH»
4 | Tema 1.3 «Ocnosnble | Jlekuusa Ne 3 OIK-1.1 -
TIOHATHA «OCHOBHBIE IOHATHA 2
JMHTCHETHKMY SMHrEHETHKHY
5 IlpaxTuueckoe OIIK-1.1 YCTHBIH onpoc
3anaTHe Ne 1 )
«OCHOBHBIE MOHATHA
IMUTEHETHKH»
Pazpen 2 «MexaHu3Mbl JNMHreHETHKHY
6 | Tema2.l Jlexua Ne 4 QIK-1.1 -
«Moandukaiun «Mopuduxanun
XpOMaTHHa 1 XPOMaTHHA H 2
MEXAHH3M HX MEXAHH3M HX
JIEHCTRHY JehcrBHA»
IpakTHHecKoS OIK-1.1 YCTHEI 0TIpOC
3apaTuc Ne 2
«Moauduranu 9
XpoMaTHHa U
MEXaHH3M HX
JNEHCTBHIY
Tema 2.2 «Bapuanter | Jlekuwus Ne 5 OIIK-1.1 -
I'HCTOHOB» «BapuaHTel 2
THCTOHOB»
7 [TpakTHYCCKOG OIlK-1.1 YCTHRIN omIpoc 2

HAYKH»

2. | Tema 1.2 «Mcropus Ponr xpomatuna. B3aumoceass Mexauusmon.(OITK-1.1)
SIHTECHETHKH Y

3. | Tema 1.3 «OCHOBHEIE PHKwn u calinencunr renos, Hanpaensemsrii PHK. Or

NIOHATHA SIHTCHETHKHY

OJIHOK/IETOYHAIX CHCTEM K MHOTOKIETOUHEBIM. Polycomb u
Trithorax. MHakTHBamisa X-XxpoMOCOMEI H (aKylIbTATHBHEL

11
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Ne
n/n

Ne pasaesa M TeMbl

“epeqel{h pacCMaTpPHBACMEIX BONPOCOB AJIs
CAMOCTOSITEJIbHOTO H3Y ICHHA

TCTCPOXpOMATHH. PenporpaMMHpPOBAaHHS KICTOTHOH CyABOEL.
Pak. DnureHeTndeckuii KOHTPONb, OCHOBHEIC BOTIPOCHI B
nureHernaeckux uecaegosanmax (OIIK-1.1)

Paznen 2 «eneTnueckas MOTHQHKANMS PACTEHHID

4. | Tema 2.1 eMomuduramn | Temer B Mognduxarwax (I'McToHOBBIH ko, [1aTTepHEI
XpOMATHHA H MCXAHM3M Mopudukanuii, HiMeHeHns B CTPYKTYpe XpoMaTHHa, CBA3AHHEIE
HX AEHCTBH» C aKrasauieii TpaHCKpHIIIMH | 3noHrameit) (OI1IK-1.1)

5. | Tema 2.2 «BapuasTet Dochopunupopanne H2ZAX B penapaiiy IBYHHTEBBIX PA3PEIEOB
THCTOHOB JHK. H2AZ B peryIMpoBaHHH TPAHCKPHITIIHH. belKonLie

KOMILIEKCH! JUTA OTKIAKH H 3aMeller s papuanTos H2A.
Jlpyrue BapuanTst HZA, DBoMIOLMA THCTOHOB JUiA §olee
mnotHoit ynakoeku JHK. (OIIK-1.1)

6. | Tema23 I'erepoxpoMaThH H MeioTHdeckuii apaiis (Hapymurens
«OMUreHeTHYCCKAs cerperamiH (Segregation Distorter) y camion Drosophila. YTeps
perysius OTIOBCKOM XpOMOCOMEI y Sciara M KapTHPOBAHHE PEarupyIOLIETro
XPOMOCOMHOFO JNeMeHTa. YTepa OTUOBCKUX XpomocoM y Nasonia. Baoytue 10y
HACHEIOBAHMSD) KYKYPY3bl — POJIb HOCHENOBATENRHOCTEH, COOTBETCTBYIONMIUX

TETEPOXPOMATHHOBLIM «B3yTHAM?, B obnerdyeHun pacxomemm
XpoMocoM B meiiose [). CaiiieHcHHr reHOB HecnapeHHbME JIHK
B Meitoze (Melornueckuii caiinencunr HecnapenHoii JIHK B
Meiiose y Neurospora. CailieHCHHI aCHHAIICHBIX XPOMOCOM Y
MbIIm. JTuchyHKIMA DonoBoil xpoMocoMi! y Drosophila) (OITK-
1.1)

Ne
Mo passesa u Tembl Ilepeyens paccMaTpHBaeMbIX BONPOCOB /A
/i CAMOCTOATEALHOr0 H3YICHHA
JIHK u myrauuu, Merumupopanmne JIHK 1 necraGmibHocTs
xpomocom). Bynympe HanpasneHmt uccnenopatuii (QakTopsr
BHEIIHEH cpebl, HHAYLHPYIOLIHE SHICHETHIECKHE H3MEHEHHN.,
OnureHeTnaecKas HecTabHIEHOCTE H KOMINICKCHBIE
3360J'I€]33HI’I§[. MO}IYI[HI_[I'HI OﬁpﬂTHMbIX 3MNMHUIEHETHUYECKHX
cocrosuuii) (ITKoe-1.1)
5. OGpa3oBaTe/bHBIE TEXHONOTHH
Tabnuua 6
ITpHMeHEHHE AKTHBHBIX H HHTePAKTHBHBIX 006pa3oBaTeabHbIX TEXHOJIOTHE
Ne HanMeHOBaHHE HCMOJIb3YEMbIX AKTHBHBIX H
mj“ Tema n dopma 3aHATHR HHTEPAKTHBHLIX 00pa30BATEIbHLIX
TEeXHOJIOTHI
1. «OMHrEHETHKA: OT ABJIEHHA K 7 | —_—
| oGnactu HaykmH» LB JIMOK Y
2. «MoaHpHKaI XpoMaTHHA G
Mg p I13 | MozroBoi mrypm
MEXAHH3M HX QeHCTBHAY
3. «I'pubbI Kak MOJENLHEIE
00BEKTHI AIUTCHETHKHY A | Tesumz-mackyocin
4. «DNHMreHeTHYECKAs Per YA -
& PEIYIAIAY | 113 | Mosrosoit TYPM
kpac'remm»

Painen 2 «l'eHeTHaecKkan MoguduKALHA pacTenuiiy

7.

Tema 3.1 «'pubel kak
MOZCNLHEIE OGBEKTHI
INATCHETHKI

«Monyaimii» XxpoMaTHH B HEHTpOMEpax HeoOX0 UM JUTs
OMOCPENOBAHHSA KOI'E3HH CECTPUHCKHX LIEHTPOMED H
HOPMAJIBHOM CETPEraluy XpPOMOCOM, DIHICHETHICCKOS
HACNENOBAaHHC QYHKUMOHATEHOIO COCTOAHHS LIEHTPOMEDEL,
PasmiuHele MeXaHH3MEI caitieHcuHra y rpa6oB). Neurospora
Crassa: HCTopHs U 0coOCHHOCTH opraHu3Ma (MeTHNHpoBaHHE
JHK y Neurospora. RIP — cHcTema 3al0MTEI FeHOMa, HMEOIast
KaK TeHETHIECKHE, TAK H DIHI eHETHYECKHE aCIIEKTLL.
Hecnenopamis penukros RIP no3B0MKI0 IPOHHKHYTE B
koHTpois MeTwiuporanus JJHK. «Ilogaenenne» (quelling).
MeitoTHHueCKHit CaliICHCHHT, OCYIIECTBIIACMBII HCCHAPCHHOH
JHK (MSUD). BeposTHbie (pyHKIMH H NPAKTHYECKOE
ucnone3osanne RIP, «mogasaenmay 1 MSUD) (ITKoc-1.1)

Tema 3.2
«INUTEHETHYCCKAS]
peryJsuus y pacteHui»

MonekynapHble KOMITIOHEHTHI IyTeil onocpegosanHore PHKi
cainencunra (Bripa6orka PHKi-3aBucHMoro caiingHcunra y
pacteruii. I1yTe 1: cBA3aHHOE ¢ TpaHCIEHAMH
MOCTTPAHCKPHIIIIOHHOE H HHIYLIMPOBAHHOE BHPYCAMH
samanmguBanue resor (PTGS/VICS). ITy1s 2: peryisauus
paspuTHa pacTeHuit miPHK u tpanc-peficrByromumu siPHK.
IlyTh 3: cBA3AHHBI ¢ TPAHCrEHAMM TPAHCKPHITIMOHHBIH
caiinencunr, nanpasisemoe PHK metumposanue JJHK 1
ofpa3zoBanue rerepoxpoMarHHa). JMHTeHEeTHICCKA PEryIAIus
6e3 yuacrus PHK (11Koc-1.1)

Tema 3.3
«Metumuposanue JJHK y
MICKOMHTAIOLIHX

IMputaxenue 6enkoB, cBA3EIBatOIMXcA ¢ MeTHI-CpG. MeCP2 u
cunapoM Perra. MBD2 onocpeiyer 3aBHCALLYIO OT
METHIHPOBAHUS PENPECCHIO TPAHCKPHAMIKY). Merunuponanne
JUIHK, myTanuu 1 ctabinbHocTh XpomocoM (MernnipoBanue

6. Tekymmii KOHTPOJIL YCMEBAEMOCTH M MPOMEXYTOYHASA ATTECTALMS 110

HTOramM OCBOEHHSA JHUCUHIIIHHBIL

6.1. THNOBEIE KOHTPOJILHLIE 32 JaHHSA HIH HHEIE MATEPHAJIBLI, HE0OX0AHMBIE 151
OLIEHKH 3HAHHI, YMEHHI H HABBEIKOB H (MJIM) ONBITA AeATEILHOCTH

6.1.1. IIpuMepHbIe BOIIPOCHI A 0OCYKAEHHS HA MPAKTHYECKHX 3aHATHAX

Hpaxmuyueckoe sanamue Ne 1 « OcHOGHbIe RONAMUA 3RUSEHEMUKU )

1. eeTHKa VS. DMHTeHETHKA.
2. MofeneHBIE CHCTEMBI TS H3yUeH s JMTUTEHETHKH,
3. OnpeneneHye 3NUreHETHKH.

Ipaxmuuecxoe 3anamue Ne 2 «Moougpuxayuy XpoMamuHa ¥ Mexanusm ux
Oeticmausny

1. PerynaropHas posib THCTOHOB M aUCTUIHPOBAHHA B TPAHCKPHUIIIHH.

2. AETHITMPOBAHHE K lealleTHIIMPOBaHHE.
3. ®ochopHnHpoBaHHUE.

Hpaxmuueckoe sanamue Ne 3 « Bapuanmer 2ucmonos»
1. Ynakoeka JHK apxutektypHsiMu Genkami,
2. DYKapHOTHYECKHE KOPOBBIE THCTOHEL

3. OtknaaBIBAHHE OCHOBHOH MAacchl THCTOHOB nociie permukauun JHK.
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Hpaxmuuecroe sanamue Ne 4 «Dnuzenemuueckan pezyrayus XpoMOCOMHO20
HACNEOO08AHUA Y

1. XpoMOCOMHa3 HACIIEACTBEHHOCTE.

2. OnureHeTHyeckas perynanua permukanun JHK, penaparym i Tenomep

3. DnMreHeTHYecKas peryaanus HASHTHYHOCTH M GYHKLHH LIEHTPOMED

Ipakmuqeckoe 3zanamue Ne S «lpubvl rkax moderbHble OOveKibl
SHUCEHEMUKL )

1. Schizosaccharomyces pombe: MOIENEHEINA OpPraHuaM

2. Neurospora crassa: VICTOPHA U OCOOEHHOCTH OpraHu3Ma

Hpaxmuueckoe sanamue Ne 6 « Dnuzenemuueckas pezynayus y PAceHui»

1. IlpenMymiecTBa  MCMONB30BaHMA  PACTEHHIE B SMHIEHETHUECKUX
HCCIIeAOBaHMAX

2. MomneKyIApHble KOMIIOHEHTH! XPOMATHHA Y pacTeHuit

3. Monekynapusie KOMIIOHEHTH! myTeit onocpemoranHoro PHKI calinencrnra

IIpakmuueckoe sanamue Ne 7 « Memunuposanue JJHK y mrexonumaiowuxy
1. MexaHu3M KIeTouHOH maMaTH

2. TTporcxoxaeHne NaTTepHOR MeTHIHpoBaHHA JJTHK

3. Perynauus skenpeccuu renoe MetunupoeanueMm JHK

6.1.2. TlepeyeHs BOIPOCOR, BEHIHOCHMBIX Ha MPOMEKYTOUHYIO ATTECTAIHIO
(3auert):

1 HcTopus snHreHeTHKH.

2 JAHK B coMaTHUeCKHX KIIETKAX OpraHu3Ma.

3. Pone Metunuposanna JHK.

4.  Ponb xpomaTuHa.

5.  MonensHble CUCTEMBI JUlA H3Y4EHUSA SNMICHETHKH.

6. XpoMaTHHOBAS MAaTpPHLA.

T: Mogudukauuu ruCTOHOB M THCTOHOBEIH KOJI.

8.  Kommekcsl, 0CYIIECTBIIONIME PEMONEIHHI XPOMATHHA, U BApHAHTEHI
TUCTOHOB,

9.  Merunuporanue JTHK,

10. PHK# u calineHcHHT reHOB, HarpasnseMblit PHK.

11. HuaxrHeauus X-XpoMocoMsl H (akyNETATHBHEIN FreTepOXPOMATHH.
12.  DnureHeTHUECKHi KOHTPOIb,

13.  MonudHKalHH XpOMATHHA U MEXAHH3M KX JeHCTBUA

14. Vnakoska JIHK apxurexTypHeIMH GenKkamu,

15. 3yKapHOTHUYECKHE KOPOBBIE THCTOHHL.

16. H2AZ B perynupoBaHHM TPaHCKPHITLHH. :

17. BenkoBble KOMIIEKCHI 1A OTKIAJKY H 3aMelleHHA BapHaHToB H2A,
18. XpoMOcOMHAs HACNEICTBEHHOCTE.

19.  Dnureneruueckas perynsauus pemmuxayu JIHK, penapanun u tenomep
20. OJnureHeTHYECKasd perynduMa HASHTHYHOCTH M QYHKIHH LIEHTpOMEp
21.  Schizosaccharomyces pombe: MOLENEHbIH OPraHU3M
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22, Newrospora crassa: ucTopus U 0coGeHHOCTH OpradHiMa

23. TlpemMymiecTBa HMCIOJIB30BAHUA PACTEHHH B  3MHIEHETHUECKHX
HCCIEOBAHUAX

24.  MonekyJIpHbIE KOMNOHEHTHI XPOMATHHA ¥ pacTEHHIt

25. MonekynapHble  KOMIIOHEHTHEI IIyTelt  omocpemoBanHoro  PHKi
caiineHcunra

26. DOnureHeruueckas perynsaius 6e3 yuactua PHK

27. MexaHu3M KIETOYHOH MaMSITH

28. IlpowucxoxaeHye narrepHoB Metunuporanus JIHK

29.  Perynaums 3KCTIPECCHH IeHOB MeTHIMpoBanuem JHK

30. Merunuposanue JHK, MyTauun u cTabHIEHOCTE XpOMOCOM

6.2, OnucaHHe oxasare/ieii M KPUTePUEB KOHTPOJISI YCIIEBAEMOCTH, ONTHCAHHE
MKAJI ONICHHBAHUS
JJI1 OLeHKN 3HaHM#, yMEHHI, HABBIKOB M (GOPMHPOBAHUI KOMIIETEHLMH [0
JHCUMIIHHE NPUMEHACTCA TPAAHIHOHHAS CHCTCMa KOHTPOJNA M OUEHKH
YCIEeBaeMOCTH CTYACHTOB.
3aueT — «3aUTEHO», KHE 3a4TEHOY.

Kpurepuu oueHHBAHHS pe3yJbLTATOB 00yYeHHsI

Tabnuna 7
Ouenka KpuTepuu onenHBaHug kel
34CIY>KHBAET CTYAEHT, OCBOUBIIHIL 3HAHUS, YMEHHS, KOMICTCHIIMH H
3auTeHo TCOPETHYECKUE MATEPHANT; BRIHOIHHBIIH BCE 3a0aHHS,

npeIyCMOTPEHHBIE YIeOHBIM MTAHOM; B OCHOBHOM CHOpMHpPOBAT
TNPAKTHICCKUE HABBIKH.

34CITYKHBACT CTYIEHT, HE OCBOHMBIIHI 3HAHMA, YMEHHA, KOMIICTCHIHH H
He 3aurteno TeoperHueckuil Marepuan, yueOHBIC 3a7aHHA HE  BBITOJIHIL,
TIPAKTHYECKHE HABBIKH HE COpMHPOBANLL

7. ¥YaeGHo-Meroanueckoe u HHpopManHoHHoe obecneyenue JHCIMILTHHBI

7.1 OcHoBHAs IUTEpPaTypa
1. Kanamnukosa E.A. OcHoeel 6uoTexHonoruu: Yuebrnoe mocofue. / E.A.
Kanamnukosa, M IO, Yepeaunuenko. - M.: M3n-so PTAY-MCXA, 2016. 186 c.
2. Cenbckoxo3siicTeenHas OvoTexHomorus; yyebuuk; / B.C. Llepenyxa, E.A.
Kanamnukora u ap. / pea. B. C. lllesenyxa. - M.: Bercw. wxona, 2008. - 710 c.: un,

7.2 JlononunTenbHast JIMTEPaTYpa

1. Boronmwooos JI. C. PerynsatopHbie MeXaHU3Mbl SKCIIPECCHH TeHoMa: yyeOHo-
Metoguueckoe nocobue / J1. C. Boromo6or, B. M. Cenosa, M. M. Cnueak. — CI16.:
Hzn-Bo TlonurexH. yH-Ta, 2011. - 241 c.

2. bpayn T.A. T'enomst / T.A. Bpayn. Ilep. ¢ anrn. — M.-Uxeeck: UHcTHTYT
KOMMEBIOTEPHEIX Mccnenorannii, 2011, — 944 ¢.

3. Ilarpymes JL.H. HckyccTBeHHBle renernueckue cucteMbl. T.1: TeHHas u
Genkosan mnxenepus / JLH. TTarpywes; MUH-T 6uoopraHHyeckod XUMHH HM. M.M.
[emsxuna u 10.A. Osuunnukosa PAH. Ots. pen. A.M. Mupownukos. — M.: Hayka,
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2004. 526 c.

4. Cmupuor A.B. Cucrema CRISPR/Cas9 — yHuBepCalbHBI HHCTPYMEHT
reHoMHOH MmkeHepun / A.B. Cmupros, A.M. Onycosa, B.A. JIykesnuukosa, H.P.
Barrynun // BaBunoBckuif JKypHai reHeTHKH H cenekimi. 2016. T. 20. Ne 4, C. 493-

510.

7.3 MeToguueckue yKalaHus, peKOMEHIALMH M IPYTHe MATCPHAJIBI K 3aHATHAM
1. IlpakTukyM no Guorexuonoruu pacrenuii / E.A. Kanamnukosa, M.IO.
Uepennnuenko, H.II. Kapcynxkuna, M.P. Xanunyez. Uzn. 3-e, ucnp. u gom. M.: U3n-

Bo PTAY-MCXA, 2014. 148 c.

2. JIaGoparopHslif MPaKTHKYM TO KyNBType KINeToK  TkaHeii pactennit / E.A.
Kanamnukora, M.IO. Uepenunuenko, P.H. Kupaxocan, C.M. 3aiiuesa. M.: ®I'BHY

«PocuHpopmarporexn, 2017. 140 c,

8. Onucanue MaTepHANLHO-TeXHUYeCK0#H 6a3bl, HeoOX0QuUMO# AT
OCyHIeCTBJ!EHHH UﬁpasosaTeanom npouecca MO0 JHCUHILJIMHE

Tabnuuna 8

Caeienus 00 00eCIIeYCHHOCTH COELHANTH3HPOBAHHBIMH AYAHTOPHAMH,
KAOHHETAMH, JA00pATOPHAMH

HaumenoBanue cCneuHANLHLIX
noMeieHui M MoMeLeH i a1
caMocToATeILHOI padorsl (Ne yueGHOTrO
Kopmyca, Ne ayAHTOpHH)

OcHAIEHHOCTD CHEIHANBHBIX NOMELeHHI 1
NOMCITICHHH JIJIA CAMOCTOATEIbHOH padoTh

1

2

Yuefnas naGopatopus st TIPOBEACHHS
3auATHIE CEMMHAPCKOTO THIE, TPYINOBLIX K
HHIMBHAYANBHBIX KOHCYMbTALMH,
TEKYIIEr0 KOHTPONA U NPOMEKYTOHHOH
arTecTauMH  (YueOHBId kopmyc Ne 3,
aynuTopus Ne 109)

Axpaguctiuiarop Ne 559576

Boxc nammiapupiii NoNe 559911, 559911/1,
559911/2, 559911/3, 31924/6

Becol Ohaus Ne 34426

Becer anamarmgeckue ACCULAB Ne 559572

Becol anekrponsbie KERN EW Ne 35571

Jlocka nepenBmKHas nopoporHas Ne 55795011
Kamepa knmarnueckas Ne 410124000559553
Moiika maGopatopuas NelNe 559920/1, 559920/2,
559920/3

Crennax ang Beipalipanug pacreHuii NeNe 559937,
559937/1, 559937/2, 559937/3, 559937/4, 559937/5,
559937/6, 559937/7

Crepunuzarop napooii (aproknas) NeNe
410124000559575, 410124000559575/1

Cron naGoparopusiit NeNe 560198/10, 560198/11,
560198/12, 560198/13, 560198/14, 560198/15,
560198/16, 560198/17, 560198/18, 560198/2,
560198/3, 560198/4, 560198/5, 560198/6, 560198/7,
560198/8, 560198/9, 591056, 591056/1, 591056/10,
591056/11, 591056/12, 591056/13, 591056/14
Cymxa mrodmnenas Ne 31922

Tepmocrar NeNe 559578/1, 559578, 559577
Ilefikep-uaKy6aTop opOuTaibHbL No
410124000559945
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Iim 1lkad BeITAKHOE No 559925

HHM. OKenesmopa., YuranoHele — 3ajbl

LlenrpanbHas HaydHas OHOMHOTEKa MMEHH
O6uGIHOTEKH.

9. MeToan4eckHe peKOMEH/IAIHH CTYeHTAM 110 OCBOEHHI0 JHCUHILTHHEI

Jig yCHemHoro yCBOGHHA KaXIOH M3 TeM IHCHUILIMHEL «DIHreHEeTHKAY
CTYZEHT [OJKEH BHHMATE/IBHO [MPOCIHyWATs M 3aKOHCHOEKTHPOBATEH JIEKIHMIO [0
KOHKDETHOH TeMe, MOATOTOBHTBECA K BBINOJIHCHHIO IIPAKTHYECKOH paboTI,
BBIMOJIHUTE TIPAKTHYECKyIo pabory B naboparopud M 3alllHTHTL €€, BBITOIHHTE
JlOMaUIHee 3aJaHHE H B CPOK C/IaTh €r0 Ha NPOBEpKY. [l cCaMOKOHTPONA CTYIEHTOB
NpeaHa3sHa4eHbl KOHTPONEHEIE BOIIPOCKL.

Jlnst KOHCHIEKTUPOBAHHWA JIEKIHI PEKOMEHYETCA 3aBECTH OTACABHYIO TeTpaikb
13 96 muctoB, KOHCIEKT KaxaoH NEKUHM CleayeT HAYKWHATE C HA3BAHHA TEMEI
JICKLIHH M YKa3aHHA JaTel €€ NpoBeacHus. Bee 3arooBKH pa3aerioB JEKLMK CIenyer
YETKO BBIOENATL, HampuMep, TNOAdYepKHUBaHMEM. Bo Bpems nekuus cremyer
BHHMATEJILHO CIIEAHTH 33 XOJOM MBICHH JIEKTOpa W 3alMCHIBATE BAXKHEHIIHE
ONpPEeNeeHHA, pashACHEHHA, (QOpPMYIbl, TePMHHBL TakKe HYKHO CTapaThCA
BOCMPOM3BOAUMTE B KOHCHOEKTE DHCYHKH H TaDlMUBl, KOTOpPBIC JEMOHCTPUpYET
nexrop. [Ipu camocToATenpHOH paboTe CTYINEHTa ¢ KOHCNEKTOM JIeKUHH ClefyeT
OCYLUECTBIIATH CAMOIIPOBEPKY, TO €CTh CIACAUTE 33 TeM, YTOOBI OCBOSGHHEBIM OKA3aIcs
BECh Marepuall, M3JIOKEHHbIH B JIEKUHH. MarepHal, KOTOPBIH Kaercs CTYIEHTY
HEJIOCTATOYHO MOHATHEIM, Cledyer npopaborars 1o y4yeOHMKY M BOCTIONB30BATHCA
MOMOILBIO MpenofaeaTelli Ha KOHCYJbTauMsax. PaboTaTh ¢ KOHCIIEKTOM JIEKLIMii
CIIeIyeT €3KEHENENbHO, BHOCA B HETO CBOM JOMONHEHHs, 3aMeUaHus H BONIPOCH! (i
3TOr0 B TETPAAHX CIEAYET OCTABJATE WIHPOKHE HONA).

Hna noaroToBkM M (UKCHpOBaHHA NPAKTHYECKHX paboT CNemyeT 3aBecTH
JiaboparopHelid skypHan (terpaas). [lpH ToAroroBke K mpakradeckoil pabore
HeoOX0 MO  COCTaBHTh Kparkul (1-2 crpaHMLBl) KOHCMEKT TEOPETHYECKOTO
MaTepHaia, Ha KOTOpPOM OCHOBaHA JaHHasd MpakTudyeckas pabora M Xon ee
BBINOJNHEHUA. JIMi MOATOTOBKM KOHCIIEKTa MCMONB3YIOT HPAKTHKYM, [NIABEL HJIH
pazaensl yueOHMKa, peKOMEHIOBAHHEIE IPENOAABATENIEM H KOHCIIEKT JeKuuii. Takxe
MpH JOManiHed CaMOCTOATE/ILHOH IOArOTOBKE K MpakTHyeckoit paboTe HYKHO
HAYepPTHTh TAabIHULI, IPHBCACHHEIE B NPAKTHKYME, H, €Cld Tpedyercs, POU3BECTH
HeobxoauMele [7i NpoBefeHHs paboTel pacuerst. JloMalnHss MOATOTOBKA SBJSETCH
Heo0X0AUMOi JacThIO NpaKTHYecKoH paboThi, Ge3 Hee HEROIMOKEH OCMBICIECHHBIN
HOAXOJ K BBIIOJHEHHIO JKCIEPUMMEHTOR U M3MepeHuil. KpoMe Toro, orpaHuueHHOe
BpeMsd, OTBOJMMOE Ha BBINOJNHEHHE NpakThueckoit paboTel, TpedyeT Xopormo
CKOPPEKTHPOBAHHEIX JEHCTBMH CTYJEeHTa, K KOTOpPBIM TaKkKe HeoOXomHMo
NpeABapUTC/IEHO TIOArOTOBUTECA. [locie 3aBeplUeHHA 3KCMEPUMEHTATLHOM YacTH
paboTEl HEOOXOMUMO IIpou3BecTd 00paBOTKY MONYYEHHBIX PE3YJBTATOB, CHENATH
BBIBOMIBI M 3ALIMTHTE padoTy Yy NpenojaBares.

Buae! 1 GopMBI 0TPaGoTKH NPONYINEHHBIX 3AHATH
Crynent, nponycTHUBLIHI JEKIHI0, NPENCTABIAET KOHCICKT 110 TeMe JIEKLIMH,
[Ipu nmpomycke NpakTHYECKOrO 3aHATHS CTYAEHT MPEACTARMAET KOHCIEKT IO TeMe
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MPOMYIMTEHHOTO 3aHATHA. OI.IBHKa KOHCHCKTOB — 3a4TCHO, HC 3aYTCHO.

10. MeToudecKne peKOMEHAALMH [IPENoJABATE/ISM 110 OPraHH3aHA 00y4eHHs
Mo AHCHHILTHHE

Inasnas 3anava JUCLMIIIHHEL «MUTEHETHKA» - COPMHUPOBATE Y CTYACHTOB
LEJIOCTHOE TIPEJICTABICHHE O IE€HOME M OJIIHTeHOME; JaTh TPEACTaBJIeHHE O
MEXaHH3Max M BO3MOXKHOCTIX WCIONIL30BAHUA SMUICHETHUECKOH HAC/ICACTBEHHOCTH
H U3MEHYHBOCTH.

[Ipp nDpenonaBaHHH AMCUMIUVIMHEL  HEOOXOAHMO OpDHEHTHPOBATLCA HA
COBpEMEHHBIE oOpazopaTenbHble M HMHGOpMaLHOHHBIE TexHonoruu. Heobxomumo
NPOBOJIMTE YCTHRIA OIPOC CTYJEHTOB M KOHTPOJMPOBATH BBIIOIHEHHE 3aJaHHi.
KoHrtponeHele  BOTPOCHL  BHITAIOTCA  CTYAEHTaM M0  pa3fenaM M TeMaMm
HEMOCPEJICTBEHHO TIEPE] WX H3YYEHHEM. AKLEHT JEaeTcs Ha aKTHBHBIE METOJBI
00y4eHHA Ha MPaKTHYECKUX 3aHATHAX H MHTEPaKTHRHOM (opme obyueHus.

Iporpammy paspaGoran: /f”‘ 7;;? P
Yepeannuenko M.YO., kanp. 6uos. Hayk, JOLEHT ‘i@" /

PEHEH3HUA
Ha paGouyto nporpamMmy aHcuumanasl OT/L02 «Innrenernkay
OIIOII BO 3++ no nanpagiennto 19.04.01 — « BHOTCXHOIOMHS», HAPABIEHHOCTL
«BHoMnKeHEPHST H GHOHAHOTEXHONOTHIY (KBAMHPHKALHS BLINYCKHHKAR — MATHCTP)

Tapakanossmv Meamom I'epmanosmueM, s3aBenyroluM kadeapoH (H3HONOTHH pacreHmii
OIBOY BO «Poccuiickuit rocyaapcTBeHHEIN arpapHEI yuusepcurer — MCXA ummenn KA.
TumupaseBa, JOKTOpoM OHONOTHYECKHX Hayk (fafee Mo TEKCTY PELEH3ICHT), IPOBC/ACHA PEICH3HA
paGouc mporpaMmbl AHCHMIDIMILL «DmureHeTHka» OITOII BO mo wanpasmenmo 19.04.01 -
«BUOTEXHONIOrHA», HANPABICHHOCTh «BHOHMHXCHEPHA H GHOHAHOTECXHONOTHH» (MarHCTparypa),
paspaGoTtannoii 8 @I'BOY BO «Poccuitckuii rocyXapcTBCHHBIN arpapHeiii ynusepcurer — MCXA
umenn KA. TaMupssesa», Ha kabeape Guorexnonorun (paspaSoruuk — UYepenumuenko Muxamnn
HOpreBHy, aoueHT Kadeaps! OHOTCXHOMOTHH, KalIHAAT GHOTOTHYECKHX HAyK).

PaccMOTpeR NpeACTaBIeHHBIC HA PCHCH3HIO MATEPHANE]L, PENCHICHT NPHINEN K CIELyIOUHM
BEIBOJAaM:

1. Ilpenesasncunas pabodas nporpamMma UMCIHIUTHHEL «OMHTeHeTHKay (Janee 1o TCKCTY
Ilporpamma)  coomeemcmayem  TpeGopanmam @OI'OC  no  Hanpasiedmio  19.04.01 -
«buorexnoynorua». TIporpamMma codepycum BCC OCHOBHBIC PDA3LENLI, COOMBEMCHGYEN
TpeGoBAHHAM K HOPMATHBHO-METOJMYECKHM JOKYMEHTAM.

2. llpencrapnennas B TlporpamMMe axmpanbnocmp Y4eOHON JUCUMIUIMHBL B PaMKax
peanusauu OIIOIN BO #e nodneocum comnenuio — MUCUMTUIHAA OTHOCHTCA K BAPHATHBHOM uacTu
yuebuoro muxna — OTHLB.

3. lpeacrasnennsie B lIporpaMMe yenn NMCUMIUIMHEL coomsemcmsyiom TpeOOBaHHAM
DI'OC nanpasncnus 19.04.01 — «BrorexHonOTHAY.

4. B cooteercTBuM ¢ IIporpammoii 3a AMCUHIUIMHON «DIMICHETHKA» 3aKPEIUicHO 2
komuemenyuu (2 unouxamopa). Jlucuminmiaa «OMUreneTAkay H npeacrapnennas [Iporpamma
cnocobna peauzosamy Mx B OOBABICHHBIX TPEOOBAHHAX.

5. Pesynomampl 00yueRNA, TPENCTARICHHbIC B [IporpaMMe B KaTeropHax 3Hath, yMeTh,
BIAJETh coomeemcneyom CHelMQHKE M COJMEPKAHMI0 JHCUHMIUIMHBI H QJeMOHCHpUpYIon:
BOIMOACHOCHE TIOTYTEHNA 3a4BNEHHEIX PE3YILTATOB,

6. O0mas TpyIOEMKOCTE MUCIUITIMHEL «ODMHMICHETHKA» COCTAB/IACT 2 3a4ETHBIX €MHHHIIBI
(72 gaca).

7. WnbopManys 0 B3aHMOCBA3H H3YYACMBIX JHCUMIUIHH H BONPOCAM HCKIIOYEHHS
AyGIMPOBAHMA B COJNEDAHUM JHCUMIINH coonigenmcmeyem NCHCTBHTEIEHOCTH.  [HCHMIIIHMEA
«ONHTeHEeTHKA» B3aHMOCBA3AHA ¢ ApYrUMH axcuHmiaHamu OTIOI BO u YueGHoro mnana mo
HanpasjieHsio  19.04.01 — «BHOTCXHONMOTHA» M BO3MOXHOCTE AYONHPOBAHUS B CONEPMAHHH
oTcyTeTBYeT. IToCKONbKY IHCLMIUIMEA HE TIPEAYCMAaTPHBAET HANNHYHE CTICLHANBHEIX TpeGoBanuii k
BXO/JHBIM 3HAHHAM, YMCHHAM H KOMIICTCHITHAM CTYASHTA, XOTA MOMKET ABJIATBCA l'IpEJIIHSCTBy!OI_[leﬁ
ULl CHEUMATBHBIX, B TOM YHCIE INpPO(YECCHOHANBLHBIX JHCLUMILIHH, MCIONB3YIOMNX 3HAHHS B
00NacTH TEHOMHOrO PEJAKTHPOBAHUA B NPOQIECCHOHANBHON CATENBHOCTH MarHcTpa IO JAaHHOMY
HaNpaBJIeHHIO MO/ITOTOBKH.

8. Ilpencrasnennas  Ilporpamma  TpemonaracT  MCHONB30BAHHC — COBPCMEHHBIX
00pa3oBaTENBHBIX TEXHONOTHH, HCHONB3YyeMBIE HPH PeATH3alMH PasNuYHBIX BHIOB ydeGHOI
paBoThl, PopME! 06pazoBATENBHEIX TCXHOMOMHIT coomeememeyom ClieUH(HKE THCUMIUTHHBL

9. Ilporpamma IHCIHIUTHHBI «DIHIEHETHKA» MpPCATIONATACT NpOBEACHHE 4 3aHATHA B
HHTEPAKTUBHOI dopme,

10. Buger, copmepxanne M TPYHOEMKOCTH CAMOCTOATENBHOH paGOTHL  CTYJEHTOB,
npejcrasjieHHbie B IporpamMe, coomeenicmayion TpeDOBaNHAM K NOAIOTOBKE BEBIIYCKHHKOB,
cogepaxampmMesa Bo PI'OC BO nanpasnennsa 19.04.01 — «BuoTtexHonorus».

11. IIpeacrasaemise 1 onucannbie B [porpamme ¢hopMel mexyuyeli OLCHKH 3HaHMI (ompoc
B Qopme oOCY®IEHMA OTHENBHEIX BOTIPOCOR), coomeemcmgyiom CUSHUGHKE MHCLMILTMHEI M
TpCﬁOBaIII’IﬂM K BBIIIYCKHHKaM.

d>opMa NpOMEXYTOYHOrO KOHTPOJA 3HAHHI CTYICHTOB, MpeaycMoTpeHHas [IporpamMmoi,

20



OCYINECTBIACTCA B (opMe 3auera, 9T0 coomeemomeyen CTaTyCy JACIHIUIUHET KaK (aKyIbTaTHBa —
OT GI'OC BO 3++ nanpasnenns 19.04.01 — «broTexHONOTHA».

12. Qopmel OLEHKH 3HAHMI, IpefcTaBIeHHEIE B [IporpaMme, coomeememgyiom crneuuduxe
JHCLAIITHHEL X TPEGOBAHMSAM K BBILYCKHHKAM,

13. VYueOHo-Meronuucckoe OOCCMCUEHHE JMCHMIUIMHEL HPEJCTaBIEHO. OCHOBHOMH
nureparypoii — 2 wucrouHHka (6a30BbIX yUeOHHKOB), MAONOJHHTENbHON auTepaTypoit — 4
HAUMEHOBAHHA W coomgemcmeyem TpcOopammaM OI'OC  wmanpapnesms  19.04.01 -
«broTexHonorHD).

14. MarepuansHo-TexHuYecKoe OOeciieueHHe JIHCIHMIUVIMHBL COOTBEICTBYET Clienu(iuKe
JUACIATUIHHEL «ONHUICHETHKA) M 00ECHEUHBACT HCIIONB30BAHHE COBPEMEHHBIX 00pa3OBaTENbHEIX, B
TOM YHC)Ie HHTEPAKTHBHEIX METOAOB OO0y IeHHA.

15. MeTonudeckue peKOMEHJAHM  CTYJEHTAM M METOAMYECKHE  PEKOMEHAALHH
NPENOAABATC/AM 10 OPraHu3auyy O0YHEeHH 10 JIHCUMILIHHE JAI0T NPCACTABICHHE O CICLHpHKS
00y4EHHS 110 TUCIMIUTHHE «DIMICHETHKAN.

OBUIHUE BBIBO/IBI

Ha ocHOBaHMH NPOBE/IGHHOH pEICH3MH MOMHO CHENAaTh 3aKIIOYCHHC, HUTO0 XapakTep,
CTpYKTYpa M colepxanne paGoucH mporpaMmsl JHCIHIUIMHEL «Jmurenetrka» OIOIT BO mo
nanpasienuto  19.04.01 - «BHOTeXHONMOrMA»,  HANPABIEHHOCTh  «BHOMHMEHEpHA U
OGHOHAHOTEXHONOrHHY (KBATH(QUKAIMA BHITYCKHHKA — MarucTp), paspaboTannas YepenHuueHKO
M.IO., nouentom xabempst GuorexHomorun ®IBEOY BO «Poccuifcknii rocynapcTBeHHBIH
arpapublii yuusepeuter — MCXA umenn KA. Tumupasepay, KaHIHIATOM OHOMIOTHYCCKHX HAYK
cooteeTcTBYET Tpebosanuam GI'OC BO, copeMenHbIM TpeGOBAHHAM SKOHOMHKH, PHIHKA TPyJXd H
TIO3BOJIKT IIPH €€ peayH3aHH YCHeIHo o6ecneduTh (HOPMHPOBAHHE 3aABIEHHEIX KOMITETEHIHIH.

Peuenzent: Tapaxanoe H.I'., 3asemyronmii xadenpoii ¢usmonornm pacrennii b0y BO
«Poccuifckuit rocymapcTBeHHEIN arpapHeiii yHuBepeuter — MCXA umenu KA, Tumupssesa,
JIOKTOP OHOTOrHYECKHX HAYK, npocbeccop/-)

AN « 29 » 3{}% 2022 1.
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