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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuuiuimHa  «MonekynapHass — OHOJOTHS» BXOAWT B IporpamMmy OakajnaBpuaTa
«buomenunuua» no HamnpasiaeHuto 06.03.01 «buonorusi» u uzydaercs B 5 ceMecTtpe 3 Kypca.
Hucuuruimny peanusyer Kadenpa Oumonornu u oOmeil reHetuku. JlMcUMIUIMHA COCTOUT U3 5
paznenoB u 20 TeM M HampaBlieHA Ha M3yuyeHUEe (PYHKIMOHUPOBAHUU >KUBBIX OPraHU3MOB Ha
MOJIEKYJISIPHOM YPOBHE.

[lenbpto ocBOEHUSI MUCLMILIUHBI SBIISETCS IMOJyY€HHWE 3HAHUNW 00 OCHOBHBIX CBOMCTBaxX W
(YHKIMOHMPOBAHUH JKUBBIX OPraHW3MOB Ha MOJIEKYJISIPHOM YpPOBHE U (POPMHPOBAHUE YMEHUU

IMPAKTUYCCKOI'0 IPUMCHCHHS IMOJTYYCHHBIX 3HAHU.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenne aucuUIIMHBL «MoJieKyssipHas OWOJIOTUs» HAmpaBiIeHO Ha (OPMHUPOBAHHUE Y
00yJaroImuXxcs CIEAYIONINX KOMIIETCHINHN (YaCTH KOMITETECHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yYAIOWUXCL NPU OCBOEHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOpr JOCTHIKCHUS KOMIICTCHIUH

Iudp Komnerennus N
(B pamMKax JaHHOW JTHCIUIIIIMHBI)
Cnoco0eH NpUMeHATh 3HaHUE
OCHOB 3BOJIIOLIMOHHON TEOPUH,

HCII0JIb30BaTh COBPEMEHHbIE OIIK-3.1 Hcnonb3yeT B mpodhecCHOHaIbHOM A TeIbHOCTH
MPECTaBICHUSA O CTPYKTYPHO-  |IPEACTaBICHUS O TEHeTUYECKUX OCHOBAX HBOJIOI[MOHHBIX
(YHKIIMOHAIEHON OpraHU3aliy  |IPOLECCOB, TCHOMUKE, TPOTEOMHUKE, ONOJIOTUHU Pa3BHUTHSL;

TE€HETHUYECKON NpOrpaMMbl OI1IK-3.2 [Tpumensiet B mpodecCHOHABHON AEATEIIEHOCTH
OIIK-3 KHBBIX 00BEKTOB U METO/IBI OCHOBHBIE METO/IbI MOJIEKYJISIPHOM OMOJIOTHH M T€HETHIECKOTO

MOJIEKYJIIPHOMN OHOJIOTHH,
TEHETHKH M OHOJIOTHH Pa3BUTHS
JUTSL ICCITETOBAHUS MEXaHHU3MOB

OHTOTEHE3a U (PUIOTEHE3a B
poeCCHOHATBHOMI
JESATEBHOCTH

aHaIM3a;
OIIK-3.3 Hcmonb3yeT B poQeCCHOHATBHO e TeThHOCTH
COBPEMEHHBIE NPEJICTaBICHNSI 0 MEXaHM3Max pocTa, Mopdorenese,
KJIETOYHOH An(depeHIaii U METOIbl U3yUEHHUsI OHTOT€HE3a;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HNuctunnuaa «MonekymnsipHass OHOJIOTHs» OTHOCHUTCS K 00s3aTeNIbHOW YacTH Oyioka 1
«Jductumniunel (MOyNn)» 00pa30BaTENbHON MIPOrPAMMBI BBICIIETO 00pa30BaHUSI.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIETO OOpa30BaHUS OOydarolIMecs TaKKe

OCBaMBAaKOT

OpYrue  JTUCLHUIIIINHBI

w/uim

IMPAKTHUKHU, CHOCO6CTByIOHH/Ie JOCTHIXCHHIO

3aIlJTaHUPOBAHHBIX PE3YJILTATOB OCBOCHUA JUCHUIIIIMHBI ((MOJICKYJ'IHpHaH OHOJIOTHS.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux 00CmudiceHur
3ANIAHUPOBAHRHbLX PEe3)1bmamoe OC60E€HUA al/lCl/;ul’lJlMHbl
IIpenmecTBylommue IMocaenyrommue

MIudp Hanvenosanue uncll)ml:mnnuymolzlllynu, nncuunnniil/;auouynn,

KOMIIETeHUH x .

NPaKTHKH NPaKTHKH
Crnioco0OeH MpIUMEHATh [Tomy4yeHne NepBUYHBIX HABBIKOB

3HAHHUE OCHOB Hay4YHO-HCCIIEI0BATEIbCKOM Buosnorus pa3Burus;

OIK-3 SBOJIIOLIMOHHON TEOPHH, paboThI B 1abOpATOPHAX Teopus sBOIIONMY;
UCIIONB30BATh COBPEMEHHEIE OHOMEMITHCKOTO TPOQHIIS; I'eHOMUKA M IPOTEOMUKA;
NpeICTaBICHHUS O DMOpHOIOrHs;
CTPYKTYPHO- I'eneruka;




IIpenmecrByromue IHocnenyromue
HaunmenoBanue pen yrom Ayront
HIudgp JUCIUTITHHBI/ MOTYJIH, JUCIUTITHHBI/MOTYJIH,
KOMIIeTeHI[UH * *
MPaKTHKH MPAKTHKH
(yHKINOHAIBHOM

OpraHu3aluy Fr€eHETUYECKON
MPOTPaMMBI KHUBBIX
00BEKTOB ¥ METOJIBI

MOJICKYJISIPHOM OHOJIOTHH,
TEHETHKU U OUOJIOTUH
PasBUTHS ISl HCCIIEIOBAHUS
MEXaHN3MOB OHTOTEHE3a U
¢unorenesa B
poheCCHOHATBHOM
JIeATEIbHOCTH

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpHueii komnereniuid u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPyA0EMKOCTh JUCIHUILTUHBI «MOJIEKYIIsIpHast OMOJIOTHS COCTABIISCT «4» 3aUeTHBIC CTUHHIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHus 00paA308amenbHOlU NPOSPAMMbL BblCUe20 00paA308aHus Olisl OYHOU (HopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecST pCED)
Koumaxmmnas paboma, ax.u. 54 54
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 36 36
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 63 63
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvl (MOOYis) no 8udam y4ebHou pabomol

Bua
Homep | HammeHnoBanmue pazaesa .
Conep:xanue pazaesa (TeMbl) yueOHoi
pasnesa AVCHUTILTAHBI «
padoThI
Hcropus pa3BUTHS MOJIEKYJISIPHOI OHOIOTHH.
Beencnue B o
Paznen 1 11 IIpo6nems! 1 nepCHeKTUBBI COBPEMEHHOM JIK
MOJIEKYJISIPHYIO OHOJIOTHIO o
MOJIEKYJISIpHOH OHOsIOruu
CocraB, CTpYKTYpa, CBOWCTBA ¥ (DYHKLIUH MOJIEKYJI
2.1 JIK
JHK
2.2 Crpykrypa u ¢pyHkumu Monexkyn PHK
P 112 |HykienHOBBIE KUCIIOTHI
ae YKJICHHOBBIC KHCJIO 2.3 Crnioco0s1 Beiaenenus JIHK u PHK JIP
2.4 CeksenupoBanue JJTHK JIP
2.5 PecTpukinoHHbIl aHaNN3 JIP
Pennukanus B IpOKapuOTUYECKOU U
3.1 9YKapUOTUYECKOH KiIeTKax. benku, yyacTByromue B JIK
CHHTE3€ HYKJICHHOBBIX KHCIIOT
32 INonumepasHas nennas peaknus. [1LP B pexume 1P
CuHTe3 HYKJIEHHOBBIX ' peanbHOrO BpEeMEHH
Paznen 3
KHCIIOT 3.3 Jerexnms pezynsraTtoB [11P. 'ens-3nexrpodopes JIP
3.4 Iponeccunr u pacmag monekyn PHK JIK
35 TpaHCKpHIIIHSA B TPOKapHOTHIECKON U TIK
' 9YKapHOTHYECKOH KIIETKax
3.6 Perynsiuus penyukanuy ¥ TPaHCKPUILMH JIK
4.1 Tpancasuus B IpOKaPHOTHUECKUX KIETKAX JIK
4.2 TpaHcasuus B 9yKapuOTHYECKUX KJIETKAaX JIK
Paznen 4 |Cunres Oenka ®onnuar 6enkoB. Moaudukanuu u COPTHPOBKA
4.3 JIK, JIP
OenkoB. Pacriag 6enkoB
4.4 Perymsiims TpaHcnsmm JIK
5.1 Crtpykrypa 1 GyHKIUN OHoMeMOpaH JIK
5.2 Tpancnopr BenecTs yepe3 MeMOpaHbl JIP
Paznen 5 | buomemOpaHsb P P n P P
5.3 MexknetouHasi 1 BHyTpukieTouHas curanuzaus | JIK, JIP
5.4 Tunel MEXKIIETOUYHBIX B3aUMOAEUCTBUI JIP

* - sanonmstercst Tobko 10 QUHOM dopme obyuenus: JIK — nexyuu; JIP — nabopamopuvie pabomul; C3 —

CeMUHApCKUue 3aHANUslL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue aynuropuu

Cneuuaau3npoBaHHOE
yueOHOe/1adopaTopHoe
o0opynoBanmue, [10 u
MaTepUAaJIbI 115 0CBOCHHUS
JUCHMILIAHBI
(mpu He0OX0AMMOCTH)

Aynutopus 1Sl IPOBEICHUS 3aHSATHIA
JIGKITMOHHOTO THUIIa, OCHAIIICHHAS

JlexunonHas KOMIUIEKTOM CIIEUAIN3UPOBAaHHON MeOenu;
JOCKOU (IKpPaHOM) U TEXHUYECKUMHU
CPEJICTBAMH MYJbTUMEINA TPE3CHTALNM.
Aynutopus 1uig npoBeaenus nadoparopusix | [IL[P-6okc HacTonpHbIN BS
paboT, MHAUBHUIYAIbHBIX KOHCYJIbTAIIUM, UV-Cleaner box, bokc
JlaGopaTopus TEKYLIEro KOHTPOJI U TPOMEKYTOUHON abakTepuaIbHON

aTTeCTallld, OCHAICHHAS KOMILIEKTOM
CHEIMATM3UPOBAHHON MeOeH 1

BO3AYyIIHOW cpenbl BAB-
TP «Jlamunap-C», Biosan

5




000pyIOBaHUEM.

ts-100c, NanoPhotometer
N-60 Touch
,MununeHTpudyra-BopTeKc
multi-spin biosan,
Mununentpugyra-BopTekc
microspin FV-2400 biosan,
Mopo3uibHas kamepa
Liebherr GNP 3056,
XononunsHUK buproca-6,
Tepmornukiep CFX96
Touch Real Time System
(RT) n ynpasnstrommii
KOMIIBIOTEP C MOHUTOPOM,
Tepmornukiep CFX96
Touch Real Time System
(RT) u ynpasnstrommii
HOYTOYK Asus
AS540L,Tepmornukiep Bio-
rad T100, Ammmudukarop
Bio-rad My cycler,
Ammumdukarop Tepruk
MC-2+, MukponeHtpudyra
Eppendorf Minispin,
Bopteke V-1 plus,
Muxkponentpudyra multi-
spin Biosan MSC-3000,
Ucrounnk 6ecniepedoitHOro
MUTaHUS

Jlist
CaMOCTOSITEIbHOU
paboThI

AymuTopus Ui CaMOCTOSITENIbHONW PabOTHI
oOy4Jaroruxcs (MOXKET UCTIOJIB30BATHCS IS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIbTAIUH), OCHAIIIEHHAs KOMIUIEKTOM
CreLUaIn3UpOBaHHON Mebenu 1
KoMnbroTepami ¢ goctynoM B SUOC.

* - ayIUTOpHS JAJIsL CAMOCTOSTENbHOM paboThl obydaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YYEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas numepamypa:

1. XykoBa, A. I'. MonekynsipHas 61oyiorus : y4deOHHUK C yIpaKHEHUSIMU U 3a1a4aMu / A.
I'. XKyxoBa, H. B. Kuznuenko, JI. I'. 'opoxoBa. — Mocksa ; bepnun : [Iupekr-Menua, 2018. —
267 c. : un., Tabn. — Pexxum pocryna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=488606

2. MonexynsipHasi Ouosorusi. BeeieHne B MOJNEKYIISIPHYIO HUTOJIOTHIO U TUCTOJIOTHIO:
VYyeOHoe nocobue ais cTyAeHToB MeauuHckux By30B / H.H. Mymkambapos, C.JI. Ky3nenos. -
3-e u3[., ucrp. u Aoi. - M. : MenunuHckoe nHopMannoHHoe areHTcTBo, 2016. - 660 c.

3. MonexynspHas ouonorus. [Ipaktukym : yaeOHoe mocodue st By3oB / A. C. Konnues,
. JI. lseTkoB [u ap.] ; mox penakiueit A. C. KonnueBa. — 2-e uzn. — Mocksa : M3natenbcTBo
FOpaiit, 2020 https://urait.ru/viewer/molekulyarnaya-biologiya-praktikum-448124
Lononnumenvnasn numepamypa:

1. Criupun A.C. MonekynsipHast 6uosorusi. Pubocomsr u 6mocunTes 6enka : yueoHoe
nocobue / A.C. CriupuH. - Mocksa : Jlaboparopus 3uanuii, 2019. - 575 c.




2. NaBeimoBa, O. MeTObI TEHETUYECKUX UCCIICIOBAHUN MIUKPOOPTAaHU3MOB : Y4eOHOE
nocobue / O. JlaBeiioBa ; OpeHOYprcKuii rocyJapcTBEHHBIN YyHUBepcUTeT. — OpeHoypr :
OpenbOyprckuii rocyaapcTBeHHbIN yHuBepeuteT, 2013. — 132 ¢. — Pexum gocryna: mo
noanucke. http://biblioclub.ru/index.php?page=book&id=259161
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmeprnemy»:

1. ObC PYIH u croponnue 9bC, K KOTOPBIM CTYA€HTHI YHUBEPCUTETA UMEIOT JOCTYII
HA OCHOBaHUH 3aKJIIOYCHHBIX JOTOBOPOB

- DnekTpoHHO-0mommoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web

- ObC «YHuBepcurerckas 6udimoreka onnaita» http:// www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- ObC «KoHCynbpTaHT cTyeHTay www.studentlibrary.ru

- OBC «Tpounkuii mocT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DJICKTPOHHBIN (HOHJT TPABOBOM M HOPMATHBHO-TEXHUICCKOU JJOKYMEHTAITUU
http://docs.cntd.ru/

- mouckoBas cucreMa SHaekc https://www.yandex.ru/

- nouckoBas cucrema Google https://www.google.ru/

- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/

- National Center for Biotechnology Information https://www.ncbi.nlm.nih.gov/
Yyebno-memoouueckue mamepuanwl 0151 camocmosmenbHol pabomul 00y4arOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nexnuii no aucuurinae «MomekynsapHas OHOIOTHs».

2. Pabouas Terpanp 1o aucuuiuiiHe «MoneKyisipHasi OHOIOTHSI.

* - Bce y4eOHO-METOANYECKHE MaTepUallbl Ul CaMOCTOATENBHOM paboThl 00ydaromuxcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuminasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIBI W BAJLIBHO-PETHHIOBASI CHCTEMA
OLIEHUBAHUSI YPOBHS C®OPMHMPOBAHHOCTH KOMIETEHIUIA TIO
TV CHUTIJIMHE

OneHouHble MaTepualibl U OaUIbHO-PEUTHMHTOBas cHcTeMa®™ OIlCHHBaHHUS YpPOBHS
c(OpMHUPOBAHHOCTH KOMIETEHIMHA (YaCTH KOMIIETEHLIMH) MO UTOraM OCBOEHUS JIUCLUIUIMHBI
«MonekynsipHast Ouonorus» npeactanieHsl B [Ipunoxkenun k Hactosieil Paboueii mporpamme
JACIUTITUHBL.

* - OM u BPC dopmupyroTcst Ha OCHOBaHUHU TPpeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMatuBHOro akta PY JTH.



PABPABOTYMUK:

Houent kadenpsr 6uoaoruu u
o011el reHeTUKN

Tapacenko Exarepuna
BiragumupoBHa

Jonoxcnocms, BYIT

PYKOBOJIUTEJIb BYII:

3aBenyroumii kadeapoit

Tloonuce

Damunus U.0.

A3zoBa Maanna

OHoJIOruy U 00IIell TeHETUKA MyxamenoBHa
Jonoscnocms BYIT (C‘ oz)nucy/ Damunus U.0.
PYKOBOJUTEJIb OII BO:

3aBenyromuii kageapoit
OuoJIoruy u o01ell FTeHETHKA

A3zoBa Maanna
MyxamenoBHa

Honocnocms, BYIT

IHoonucw

Damunus 1.0.



