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l. ]_Ie.]'lb H 3aJa4Y JUCHUIIJIMHBI:

Henab: u3yyeHre MOJEKYJISIPHBIX OCHOB SKCIIPECCHH T€HETUYEeCKOM nHpOopMauu y mpo-
U DYKApUOT U MEXaHU3MOB €€ perysiqud B HOpPME M IpHU aJalTallUd K CTPECCOBBIM

BO3JIEUCTBUSIM.

3agaun:
1. M3yunth 00mmMe MeXaHW3Mbl PETYJISIUU JKCIPECCUU TEeHOB HA pPa3HbIX YPOBHSX,
MOJICKYJIIDHBIE ~ OCOOCHHOCTH  B3aMMOJCHCTBUS  OCIKOB W HYKJICMHOBBIX  KHCJIOT,
00eCcreYnBarOIINX PETYISIUI0 peai3allii TeHeTHIeCKO HH(OPMAIINH.
2. Yryouth 3HaHHS 00 OpraHu3alMyd IPOKAPUOTHYECKOTO Te€HOMa M Pa3zHOOOpas3Hio
MEXaHU3MOB PETYJISILIUUA €r0 padOTHI.
3. PaccmoTpeTh 0COOCHHOCTH M MEXaHM3MBl PETYIALUU AKCIPECCUU DYKApPUOTHUECKOTO
TeHOMa.

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucummumna b1.B.JIB.3.1. «MonekynspHble OCHOBBI SKCIPECCHH TE€HOB)»
OTHOCHTCS K 4acTH, GOPMHUPYEMON yUaCTHUKAMU 00pa30BaTeIbHbIX OTHOILICHUH.
2.2. Jlns w3y4yeHUs AaHHOW y4eOHOW AMCUMIUIMHBI HEOOXOMUMBI 3HAHHSA, YMEHHS U

HaBBIKU, Q)OpMpreMLIe npeaAHICCTBYIOIIUMHU  TUCHUIIMHAMMU!

((MOJ'IeKy.]'IHpHaSI OroJorus

HYKJIEMHOBBIX KUCIOT», «MoOJeKyspHas reHeTHKa MUTOXOHIpuil», «MonekyispHas Ouosorus

OEJIKOBY.

2.3. IlepedyeHb MOCTIEAYIOMUX YICOHBIX TUCIHUIUIAH, 1T KOTOPBIX HEOOXOJWMBI 3HAHUS,

YMCHHUS U HAaBBIKH,
MCEXaHU3MBbI

aJlanTallim,

dbopMupyeMble JaHHON y4eOHOW JUCIUIUIMHOMN:

«MHUTOXOHZIpUN U

«MonekymnsipHble

OKHCIIUTENbHBIA  cTpece», «OCHOBHBIC

PEryjaIdTOPHBIC CUCTCMbI MeTa60JII/I3Ma>), BeinonHeHue BKP.

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA JNCHUTIJIMHBI

[Ipouiecc ocBO€HHS NUCUUIUIMHBI HampasiieH Ha (OpMHUpOBaHHE KOMIIETEHUUHU (B
coorBerctBU ¢ ®I'OC BO m OIl BO mno panHomy HampasieHuto noarotoBku 06.04.01
«buonorusy», npopuns «bruoxumus 1 MoneKkyIsipHas OUOIOTUS»

I1K-1: CnocobeH TBOpYECKHM HCIIOJIB30BaTh B HAYYHOM AEATENBHOCTH TEOPETHUYECKHUE
3HaHMUSI U COBPEMEHHBIE METOJI0JIOTMYECKUE MOAXO0Abl OMOXUMUH, MOJIEKYJISIPHOM OMOJIOTUHU U

T'CHCTUKH.

HepequL NJIAHHPYEMBIX PE3yJbTaTOB Oﬁy‘-leHI/Iﬂ Mo AMCHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTUKCHUSA KOMIIeTEeHII i

Komnerennus HNuaukaropsl PesyabTarsl 00yueHust
KOMIIeTeHIH

TIK-1 WK rxc 1. 3HaTh:  COBPEMEHHBIE MPEJCTABICHUS O
Criocoben TBOPYECKHU | 3HAET TEOPETUYECKUE | MEXaHU3MaX  KOHTPOJSL  TIEHETHUYECKOU
WCIIOJI30BaTh B HAYYHOW | OCHOBBI U | SKCIPECCUH Ha pa3HBIX YPOBHSIX,
JeATEIbHOCTH METOA0JIOTUYECKHE crnenn(puIeckux U3MEHEHUAX B
TEOPETHYECKUE 3HAHUA U | MOAXOIBI OMOXUMHHU, | METAO0OIM3ME HYKIEHHOBBIX KHUCJIOT THpHU
COBPEMEHHBIE MOJIEKYJISIPHOM OHOJIOTUHU | TPAHCISALUH u IIOCTTPAHCIIALIUOHHOMN
METOJIOJIOTUYECKUE Y TEHETUKN Mou (UK, SIUTCHETUYECCKUE
IIOAXO/bI OMOXUMUH, MEXaHU3MBI PETYISIIIUU PAOOThI TEHOMA.

MOJIEKYJISIPHOM  OHosI0rUn YMers: OIIEpUpPOBATH HOHATHSAMH,

U I'€CHCTUKHU

TEPMUHAMU U KaTETOPUSIMHU MOJIEKYJIIPHON
OMOJIOTMH, UMETh  MPEJCTaBIEHUE O




METOJIOJIOTUM  aHaJM3a  HYKJIEHHOBBIX
KHCJIOT M  OCOOEHHOCTSIX  IPOLIECCOB
JKCIIPECCUM F€HOB Y MPOKAPUOT U SYKAPUOT;
WCIIONb30BaTh 3HAHUS AUCIHUIUIMHBL IS
pelIeHNs HayYHO-UCCIIE0BAaTEIbCKUX 3a1a4

npodeccrnoHabHOM CHeTHATN3AIINN;
UCIIOJIb30BaTh TOJIYYCHHBIC 3HAHUS IS
pacuMpeHusi ~ CBOEro  Kpyrosopa H
COBEPIIIEHCTBOBAHUS oO1eit

npodeccrnoHabHOM MOATOTOBKH.
Biagets: HaBbIKAMHU pPELICHUS 337a4
OTACJIIbHBIM TEMaM AHUCIUIIIINHBI.

110

HJIK nixc 1.2

Ymeer TBOPYECKHU
UCIOJIb30BAaTh
TEOPETUYCCKHUE 3HAHUS H
COBpPEMEHHBIE
METOJI0JIOTUYECKUE
MOJIXOJIBI TUIs
(bOopMyYIUPOBKHU 3a7a4
HOBOTO UCCIICJJOBaHHS B
obnactu OHMOXHUMUH,
MOJIEKYJISIPHOW  Onosoruu
Y TCHETUKHU

3HaTh: TEOPETUYECKUE  OCHOBBI U
COBPEMEHHBIE METOJOJIOTHUECKUE TOIXOJIbI
JUIsl TIOCTAaHOBKM 3a/1ay MCCIIEOBAaHUSA IPHU
U3Yy4YEHUU perymsnuu IIPOLIECCOB
peanu3aluy reHeTUYecKo nHpopmamu.

YMeTb: akTHBHO HCIIONB30BaTh HamOolee

uH(GOPMATHBHBIC MOJICKYJISIPHO-
OHOJIOTUYECKHE METOIBI I
(bOpMYITHPOBKH 3a1a4 HOBOT'O

HCCIIENOBAHUA IIPU W3YYCHUHU PETYIALUN
9KCIPECCHH TCHOB.

BJIaI[eTI): npueMamMunu KJIACCUYCCKUX u
COBPEMEHHBIX METOJIOB HCCIEIOBAHUS IS
pereHus 3a1a4 B mpodeccruonanbHou chepe
JIESITEIbHOCTH.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM THCHHUILIMHBI COCTABJIAET 2 3a4eTHBIX eMHHUILI, 72 Yaca.
N3 HUX peanm3yeTcs ¢ UCIOIb30BAHUEM JICKTPOHHOTO 00YUYCHUS U AUCTAHIITMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA 18 "acos.

®opMa NPOMEKYTOUYHOM aTTeCcTAlUU: 3a4CT.

4.1 CopepxxaHue OMCUUILIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX
KOJIMYeCTBA aKA/IeMHYECKUX YACOB

Ne Pa3nes qucuumiinHel/Tema g Bunsl yaeOHOM paboTHI, dopMma TeKylIero
n/H $ | BKIIOYAs CAMOCTOSTE/IBHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO TOJATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) ®opma
o Z NPOMEKYTOYHOM
- KonrakTHas paboTa npemnogaBares ¢ =
) 2 aTrrecranuu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
Q = ® ®
= s = =) S M~
5% Z ; s Jlekuust | Cemunap/ KoncyabTanust 58
gl = = TpakTH4ecKoe, g s
3 3 = 6 z =
Q o JabopaTopHoe =
O~ = = 3aHsiTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Paszgea 1. Perynsinus 3xkcnpeccun reHoB. Cemunap
Tema 1.1. Perynmsamus skcrpeccud TeHOB: | 3 14 4 4 - 6 Joxian
0OII1€E TTOI0KEHMU. KCP
2 Tema 1.2. benkoBble ¢akTopbl HHHUIMALNUN 3 4 1 1 2 Cemunap
TPAHCKPHUIILIHH. KCP
3 Tema 1.3. MonexynisipHble MEXaHU3MBI,

9 CemuHap
00ecreunBaroIIfe B3aUMOICHCTBHE MEXKTY 3 4 1 1 2 KCP
OeKkaMy U HyKJIIEMHOBBIMU KHCIIOTAMHU.

4 Paznen 2. Peryasimusi 3Kcnpeccud TeHOB
A o s P y CemuHnap
O0akTepmii. 3 8 2 2 - 4 KCP
Tewma 2.1. OniepoH Kak eUHUTIA TPAHCKPHUTIITUH.




5 Tema 2.2. MexaHu3Mbl peryssliii 3KCIPECCUH 3 20 8 4 i 8 Cemunap
TE€HOB Y IPOKApHUOT. KCP
6 Pasnen 3. Peryjasiumsi 3KCnpeccum TreHOB Yy Cemunap
IYKAPHOT. 3 6 2 5 i 5 Pedepar
Tema 3.1. OcobeHHOCTH peryJsiuu Joxknan
JKCIIPECCUU IYKAPUOTUYECKOTO T€HOMA. KCP
7 Cemunap
Tema 3.2. MexaHu3Mbl peryisiiii 3KCIPECCUU 3 12 ) 4 i 8 Pedepar
T€HOB Y SYKapHOT. Jlokrnaz
KCP
4.2 IlnaH BHeayIUTOPHOIi CAMOCTOSITEIbHOI PadoThl 00YYaIOUIMXCSI 110 JUCHHIIHHE
CamocTosTenbHas pabota o0ydaronmxcs Y4yebHo-
Cemect Cpoxku OneHouHoe M%TOHquCKoe
p Hasparine paszena, TeMbt Bug camocrositeabHON paboTh BBINOJIHEH Tpynoemko CPEACTBO ODCCTICHCHIC
CTh (4ac.) CaMOCTOSTEIILHO
i 1 paboThI
[lonrotroBka K  MOPakTUYECKOMY  3aHATHIO  C
Paznen 1. Peryasiumsi|UCroab30BaHUEM KOHCIIEKTA JIEKIIMA ¥ PEKOMEHIyeMOM
JKCIPecCHH FeHOB. TUTEPATYPHI. Cemunap V.a)1.1-3
3 |Tema 1.1. Perymsanus|CamMoCTOSTETHHOE W3YYCHHE TEOPETUIECKOTO 1-3 6 Joxitan ' 5 1_'4
9KCIPECCUU TeHOB:|MaTepuana o Bonpocy: PHK-nonumepasbl nmpokapuoT u KCP '
OOIIHE MOJI0KEHHUS. 9yKapuoT.
ITonroToBka qOKJIa/1a ¥ IPE3EHTALIUH 110 TEME.
Tema 1.2. benkosbie|[logrotoBka K  NpPaKkTUYECKOMY  3aHATHUIO c Cemmmap V.a)1.1-3
3 |dakropsr VMHULUALUH | ACIIOJIE30BAHUEM KOHCIIEKTA JIEKIIMA U PEKOMEHAYEMOU 4-5 2 KCP ' 5 1_'4

TPAHCKPHUIILIHH.

JIUTEPATYPHI.




CamocrosiTenpHas paboTa 00yJaronuxcst VYyebHo-
METOAMYECKOE
CemMmecT Cpoxu OneHnoynoe A
Ha3zBanue pa3zaena, TeMbl . Tpynoemko obecrieyeHue
p Bun camocrositenbHOl paboTh BBINOJIHEH CpPEeACTBO
st CTh (4ac.) CaMOCTOSTENILHO
1 paboThI
Tema 1.3. Monexynspusie|[logrotoBka K = NPaKkTUYECKOMY  3aHATHIO  C
MEXaHU3MBI, UCIOJIb30BAHUEM KOHCIIEKTA JIEKLIUU U PEKOMEHIyeMOM
o0ecreunBaroIne JUTEPATYPHI.
3  [B3auMoOACHCTBHE MEX]] Pep 4-5 2 Cemmiap V.a)l.1-3
Y KCP 2.1-4
OenKxamu u
HYKJIEMHOBBIMU
KHCJIOTaMH.
Paznen 2. Peryasimms|lloaroroBka K =~ NpPakTHYECKOMY  3aHATHIO  C
IKCNpecCHH TeHOB MCTIOJIH30BAHMUEM KOHCIIEKTA JIEKIIUU M PEKOMEHIyeMOM
pecd y P Y Cemunap V.a) 1. 1-3
3  |dakTepmid. JIUTEPATYPHI. 6-7 4
KCP 2.1-4
Tema 2.1. Omnepon kak
€/IMHUIIA TPAHCKPHIILIUY.
Tema 2.2. Mexanusmsbl|llogrotoBka K MNpPaKTUYECKOMY  3aHATHUIO  C Ceninia V.a)1.1-3
3 |perymsiMM  3KCIPECCUH|UCIIONB30BaHMEM KOHCIIEKTa JIEKIMM U pekoMmeHayemoi| 8-11 8 KCP P ' 21 4
TCHOB Y IIPOKAPHOT. JIUTEPATYPHI. '
[lomrotoBka K MPAaKTHYECKOMY  3aHATHIO  C
UCIOJIb30BAHUEM KOHCIIEKTA JIEKLIUU U PEKOMEHIyeMOi
JUTEPATYPHI.
Pazpen 3. Peryasuus patyp
CamocrosTenbHOe U3yUYeHHE TEOPETUYECKOTO
IKCIPECCHH TeHOB Yy .
SYKAPHOT Marepuana 1o BompocaM: TpéXmepHas CTpPYyKTypa CemuHap
) XpoMaTHHA (JIOKYC-KOHTPOJIH ue paiionsl LCR Pedepar V.a)1l.1-3
3 |Tema 3.1. OcoGennoctu| > (moxy POJHPYIOIIHE P I 12-15 2 bep )
UHCYJSTOPBI, TPAHCKPUIIIMOHHBIE (DAKTOPHI, KOTE€3UH). Hoxnan 2.1-4
PEerysiliii  JKCIIPECCUU .
TpanckpunionHse GaObpUKU U XpPOMOCOMHBIN ONEPOH. KCP
9YKapHOTHIECKOTO
reHOMA OunxancepHas PHK. Twuctons, ux wmonudpukanuu.

Tonounsomepassl.
ITonroToBka pedepaToB, NOKIAJA0B U NPE3EHTALMH IO
TEMaM.




CamocrosiTenpHas paboTa 00yJaronuxcst

Yyebuo-

Cemecr Cpoku OueHouHoe METOAMHICCKOC
Ha3zBanue pa3zaena, TeMbl . Tpynoemko obecrieyeHue
p Bun camocrositenbHOl paboTh BBINOJIHEH CPEICTBO
st CTh (4ac.) CaMOCTOSTENILHO
1 paboThI
[lonroroBka K IPaKTUYECKOMY  3aHATHIO €
UCIOJIb30BAHUEM KOHCIIEKTA JIEKLIUU U PEKOMEHIyeMOM
JIUTEPATYPHI.
CamocrosTenbHoe U3y4YeHHE TEOPETUYECKOT O
Marepuana 1o sonpocam: Mermmposanue JHK.
Perynsauus akTUBHOCTH 3yKapuUOTHYECKHX IPOMOTOPOB
(axTUBATOpBI, KOAKTUBATOphl, cTpoeHue. Perymsauus CemuHa
Tema 3.2. MexaHu3Mbl[paOoThl FEHOB META00IN3MA IaJIAKTO3bI Y IPOAOKEN ). Pedpe af V.a)1.1-3
3 |perymsmmm  9kcrpeccuu|Perymsmms  okcmpeccun  reHOB  moxa  jaedcrBueM| 16-18 8 P ' 5 1_'4
T'€HOB Y 3YKapuorT. CTEpOUIHBIX TOPMOHOB. Perymsauus Ha  ypoBHe I[I%Igsﬂ '
TPaHCIIALUU. PHK-onocpenoBannas peryJsnus
9KCIPECCUU T'€HOB (unTepdepeHus PHK,

penaktupoBanne PHK, anbrepHaTHUBHBIN CIUIACHHT U
ap.). Kackanelr perynaropueix OenkoB. Perynsanus
MPEBPAILIECHUS 3UTOThl B MHOTOKJIETOYHBIA OPTaHU3M.
[ToaroroBka pecdeparoB, MOKIAIOB W MPE3ECHTAIMN IO
TeMaM.

OO6muit 00beM caMOCTOATENHHOM PabOThI O JUCHHILTHHE (Yac) — 32

N3 Hux o0beM caMoOCTOATEIbHONH pPadOTHI

AUCTAHIHMOHHBIX 00pa30BaTeJbHbIX TEXHOJIOTHi (4ac) — 16

€ MCNOJb30BAHHEM 3JIEKTPOHHOI0 OOY4YeHMsl W




4.3 Conepxxanue y4eOHOr0 MaTepuasa
Yuebnviti mamepuan exatouaem ungopmayuio pazdena 1 mooyns “I'enemuxa u
2eHemu4ecKue mexHoL0cUU 8 NPOMBIUIEHHOU OUOMEXHON02UU .

Paznea 1. Perynsiums 3kcnpeccuy reHoOB.

Tema 1.1. Peryasiumsi 3KcIpeccMd TeHOB: OOIIHE TMOJO0KEHUSA. YPOBHU PETYJISALNHU
JKCIIPECCUU TI'eHOB. Pa3zmuuus B ypOBHE JKCIPECCUM T€HOB M IPUHLMIBL peryisinuu. ['eHsl
JIOMAIIHETO  XO03sKcTBa. [ eHbl C peryaupyemon dskcrpeccuedl. HWHaynubenbHble U
penpeccudensubie renbl. PHK-nonumepassl npokapuor u sykapuotr. BizaumopeiictBue PHK-
noaumepassl ¢ npomoropom. UP-anement. Dykapuornueckue PHK-nonumepassl 1 npomMoTopsl
9YKapHOT. DHXaHcepbl. O0IIMe CXEMBbl Peryysluy HHUIUAIUN TpaHcKpunun. OTpunaTenbHas
Y TI0JIOKUTEIIbHAS PETYIIALUA.

Tema 1.2. BeakoBble (pakTOpbl WHUIUALNUM TPaHCKPUNUUU. DakTOphl CHEUPHUIHOCTH.
Penpeccopsl, aktuBaTopsl. DG HEKTOpPHI.

Tema 1.3. Moaekyasipuble MeXaHH3Mbl, o0ecneyHBAKIUe B3anMojAelicTBHE MEXKIY
0eJKaMM M HYKJEHHOBBIMH KHCJ0TaMHu. Perynstopuble Oenku: opranusanus JIHK-
CBSA3BIBAIOIIUX JOMEHOB. @yHkIMoHanbHbIe rpynnsl JJHK, yuacTByromue B cBs3bIBaHnN O€nKa.
Cnupans-noBopor-ciupains. [luHkoBbI mnanen. I'omeonomeH. JloMEHBI, OTBETCTBEHHBIE 32
0enoK-0eTKoBbIe B3aMMOACHCTBHS. JIeHIIMHOBAasT MOJNIHUS M OCHOBHAS CIHPAb-TICTISA-CIIUPAITb.
KomOunanmu cy0bequHULl B PEryIATOPHBIX Oenkax 3ykapuot. IleTenbHO-10MEeHHas CTPYKTypa
opranuzaiuy reioma. OCOOEHHOCTH PETYJISIIIMUA YKCIPECCHU TEHOB Y MPOKAPUOT M SYKAPHOT.

Pa3nen 2. Peryasinusi 3Kkcnpeccuy reHOB y OaKkTepuid.

Tema 2.1. OnepoH kak eAuHUNA TpaHCKpunuuv. OpraHuzanus JaKTO3HOTO OIEpPOHA.
OTtpunarenbHas perynsaius jakro3Horo onepona. WIITT kak wunHmykrop lac-omepona.
[TonoxurensHas peryisnus JakTo3Horo onepona. KarabonutHas penpeccus. IlonoxurenbHble
U OTpUIATENIbHBIC PETyJISATOPHBIC JJIEMEHThl. AKTHBAIMsS TPaHCKpUMIUHU lac-omepona mon
neiictBuem CRP. PerynoH. ATTeHroanuu TpaHCKpUILUHU TpunrodpaHoBoro onepoHa. CtpoeHue
JUAEPHOTO ydacTKa. MeXaHu3M peryisiiuu

Tema 2.2. MexaHN3MbI peryJsiliiy JKCIPEeCCHH TeHOB Y IPOKAPHOT.

Wupykius SOS-otBeta B kitetkax E. coli. benku LexA, RecA.

Koopnununanus cunteza pubocomHbix OenkoB ¢ cuHTesoM pPHK: perymsuus Ha ypoBHe
TPaHCISALUU [0 MEXaHU3MYy OOpaTHOH CBsA3H. POOCOMHBIE O€IKK KaK penpeccopbl TPAHCISIIUH.
VYuyactue ctpororo akropa B perynsauuu cuareza pPHK.

Perynsauus ¢pynxnuu Hexoropsix MPHK mansimu PHK no yuc- unu tpanc-mexanusmy. Tpanc-
MexaHu3M perymiuun ¢pyHkuuid 6axtepuansHoii MPHK nmox neiictBuem maneix PHK. Vuactue
«pubornepexioyareneily B perylauud Mo I[HC-MeXaHu3My. MeauIMHCKoe MpUMEHEHNe
«pubonepexIouaTeneii.

Perymsimus skcnpeccun OakTepUaabHBIX T€HOB IyTEM I'eHEeTHUEeCKON pekoMOnHauu. MexaHuszm
¢azoBoii Bapmanmu 'y Salmonella typhimurium, ero mnpeumymectBo. Pacnpoctpanenue
MIPOLIECCOB PEKOMOMHAILINN Y NTaTOTE€HOB.

Paszgea 3. Peryasinusi 3kCpeccuy reHOB y 3yKapHoT.

Tema 3.1. OcoO0eHHOCTH peryJsiiuM 3KCHPECCHM JYKAPHOTHYECKOro TeHOMA.
[lepMUCCHBHBIM XapakTep TPAHCKPUIIMH y TpPOKapuoT. HemepmuccuBHAs TPaHCKPHIIIIHS.
OCOOEHHOCTH pEryJsUN IKCIPECCHH 3YKapuOTHYeCKHX TeHOB. KoperymaropHele OelkH, MX
KJIACChl, KOMILJIEKCHI.

BinstHue CTpyKTyphl XpOMAaTHHAa Ha YpPOBEHb JKCIIPECCUU TIE€HOB, TpéxmepHas CTpPyKTypa
XpoMaTtuHa (JIOKyC-KOHTpoJupyomue paiionsl LCR, wWHCynIsSTOpBI, TpaHCKPUIIIMOHHBIC
(daxTopsl, KorezuH). TpaHCKpUNUIUOHHBIE (DAaOPUKM W XPOMOCOMHBINH ONEpPOH. DHXaHCEepHas
PHK. I'uctonsl, ux mogudukamuu. Tormonzomepassl.

Tema 3.2. MexaHN3MBbI peryJisiliiy 3KCIPeCCHH TeHOB Y 3YKAPHOT.



MerunupoBanue JIHK. Perynsauus akTUBHOCTH 3yKapHOTHYECKHX NPOMOTOPOB (AKTHUBATOPHI,
KOaKTHBATOPBI, CTpoeHue. Perynsauus paboTel FeHOB MeTab0JIM3Ma IajJaKkTo3bl y IPOXIKeil).

Peryssinus 3kcrpeccuu reHoB IIOJA JEHMCTBUEM CTEPOMIHBIX F'OPMOHOB. Perynsuus Ha ypoBHE
tpancisiuu.  PHK-omocpenoBannas perynsius skcnpeccun reHoB (uHTepdepennms PHK,
penaktupoBanne PHK, anprepHaTuBHBIN crutalicuar u np.). Kackaasl peryiasiTopHbIX OEIKOB.
Perymnsanus npespalleHus 3UroTsl B MHONOKJIETOUHBIM OpraHU3M.

4.3.1. IlepeyeHb CEMHUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PaTOPHBIX padoT

Ne Ne HanmenoBanue TpyaoemkocTb Ouenounsie | dopmMupyembie
n/H | pa3agenaa CeMHMHAPOB, (uac.) cpeacTsa KOMIIeTEHIIU U
U TeMbl NMPAKTHYCCKUX U Bcero N3 Hux (MHIMKATOPBI)*
JIa0OpaTOPHBIX padoT | yacoB npaKkTuyecKast
MOArOTOBKA

1 2 3 4 5 6 7

1 | Tema 1.1 | Perymsiuus 3KCHpeccHH CemuHap IK-1
TEHOB: oOmue 4 Hoxnan gﬂz K 1.1
OJIOKEHUS. KCP AK 1.2

2 | Tema 1.2 | BenkoBble (akTopsl TK-1

CCMI/IHap HIOK
17050%00056:9005051 1 K 1.1
TPAHCKPUIILINH.

3 | Tema 1.3 | MonekynspHbie IIK-1
MEXaHU3MBI, Zﬂg IK 11
o0ecreunBaIme AK 1.2

o CemuHap
B3aUMOJICVICTBHE 1
KCP
Mexay OemKkaMu u
HYKJIEMHOBBIMH
KHCJIOTaMHU.

4 | Tema2.l | Tema 2.1. OnepoH kak Cemua IK-1

eqUHULIA 2 p MK 114
KCP HrﬂKﬂK].Z

TPAHCKPUIIIINH.

5 | Tema 2.2 | MexaHu3MBbI peryssuu IK-1
CemuHap WK

SKCOPECCUM TC€HOB Y 4 K11
KCP MK 1.2

MIPOKAPHOT.

6 | Tema3.l | OcobeHHOCTH Cemunap NK-1
PEryJSIUNA IKCIPECCUN 5 Pedepar Zﬁlli K 1.1
DYKapHOTHIECKOTO Jlokma K c12
T€HOMa. KCP

7 | Tema3.2 MeXaHu3MBbI PEryIsSIun Cemmiap -t

p y 0 Peq)epaT Hﬂ[{ K 1.1
SKCIPECCUH TEHOB Yy 4 Toknaz UK 112
JYKapHOT.
yKap KCP

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHIHOCHUMBIX

CTYAEHTAMH B PAMKaX caMoCcTosATeJbHOM padotsl (CPC)

Ha CaMOCTOATEC/IbHOEC HU3YUYCHHE

Ne ni/m Tema 3ananue dDopmupyemas NAK
KOMIIETeHIHS
1. M3yunts  TeopeTHuecKuit IK-1 HJIK
Tema 1.1. Perynsmus Y p HﬁKHK”
_ | maTepuan 1o  Bompocy: K 1.2
AKCIPECCUHU TCHOB: PHK-rionmimepassi
00111 TTOJIOKEHUS. IPOKAPHOT H 3YKAPHOT.




W3yunts  TEOPETHYCCKHI IK-1 HJIK k14
Tema 1.2. DBenkoBble | MaTepuai no BOIpocy: HJIK ik 1.2
(baKTopLI J50807000%62000%051 benkoBbie (baKTOpr
TPAHCKPHUIIIIUH. UHUIUAIAH
TPAHCKPUIILIUU
Tema 1.3. W3yuuth  TeOpeTHUECKHit [IK-1 MK k11
MornekyspHble MaTepHa 1o BOIPOCY: HJIK 1.2
MeXaHHU3MBI, BzaumoneiicTBue OelIKOB
00€eCIICUNBAIOLINE Y HYKJIEHHOBBIX KUCJIOT
B3aUMOJICUCTBUE
MeXxay OenkaMu 1
HYKJIEHHOBBIMH
KHCJIOTAMU.
W3yunth  TEOPETHYCCKHIA IK-1 HJIK ke 1.1
Tema 2.1. OnepoH Kak | marepuan 1o  BOIpOCy: HJIK 1.2
eIMHUIIA OnepoHHast ~ OpraHu3aLus
TPAHCKPHITIIHH. TeHETHYECKOr0 Marepuaia
y npokapuot. [IpumepsL..
N3y4nTh TCOPETUICCKHUIT [K-1 MK pxc 1.1
Tema 2.2. Mexammaag | METCPHA] 10 BOMpocam: HJIK ik 1.2
Paznoo6pasue
PCIYJALHMH SKCHPCCCUI | oy ann3moB perynsnun
TCHOB y IpOKApHOT. HKCIIPECCUU TEHOB Y
OaKkTepuil.
N3y4uTh TeOpETUUCCKUIT IK-1 HJIK ke 1.1
MatepHall 1o BOIPOCaM: HJIK 1.2
TpéxmepHas cTpyKTypa
Tema 3.1. | XpoMaTHuHa.
OcobeHHOCTH TpaHCKPUTIITHOHHBIE
perynsuuu dkcrpeccun | Gadpuky u
HYKapUOTHUYECKOTO XPOMOCOMHBIH OIIEPOH.
reHoMa. Onxancepnas PHK.
I'nucronsl, ux
Mo (pUKAITHH.
Tononsomepassl.
N3y4uTh TeOpETHUCCKUT IK-1 HJIK ke 1.1
MaTepHa 1Mo BOIpPOCaM: HJIK 1.2

Tema 3.2. MexaHU3MBbI
PEryJsiiuU SKCIPECCUU
TE€HOB Y DYKapHOT.

Metunuposanue JJHK.
Perynauusi akTUBHOCTH
AYKapUOTHUYECKUX
IIPOMOTOPOB.
Perynsiuust  sxcnpeccuun
TE€HOB TMOJ JIEHCTBUEM
CTEPOUJHBIX TOPMOHOB.
Perymauus Ha ypoBHE
TPaHCIIALUY. PHK-
orocpeloBaHHAas
peryysiliiusg  3KCIPECCUu
reHoB (uHTEepdepeHIus
PHK, penaktupoBanue
PHK, anpTepHaTHBHBIN
CIUIACMHT  H  Jp.).
Kackanel perynsiTopHbIX




OEIKOB. Perynsmms
MPEBpAIICHHS] 3UTOTHI B
MHOTOKJIETOYHBII
OpTaHH3M.

4.4. MeTtoanyecKue YKa3aHUSl 10 OPraHU3allMH CaMOCTOSATEJbHOH PadoThI
CTY/IEeHTOB

CamocrosTenbHas paboTa CTYJCHTOB SBJISIETCS COCTaBHOM 4acThi0 y4yeOHOTro mporecca M
UMEEeT UENbI0 3aKperjieHHe U yriyOJeHHe TMOJTYYeHHBbIX 3HAaHUW M HAaBBIKOB, IOUCK H
npuoOpeTeHre HOBBIX 3HAHUM, a TaKKe BBINOJHEHHE Y4YeOHBIX 3aJaHHUi, MOJArOTOBKY K
MPEJICTOSIIIIUM 3aHATHUSM, 3a4eTaM U dK3aMeHaM.

Jlnst opraHu3al CaMOCTOSTENIbHOW PaboThl MO JUCHUIUIMHE «MOJEKYISIpHbIE OCHOBBI
9KCIIPECCUH T€HOBY UCIOJIB3YIOTCS cleAyroue GopMbl CAMOCTOSATEIbHON Y4eOHON paboThI:

- PaboTa Hag KOHCTIEKTOM JIEKITUH.

- [TonOop, n3yuenue, aHaIN3 PEKOMEHIOBAaHHOMN JINTEPATYPHI.

- CaMocTOsTETFHOE H3YyUSHHE OTACIBHBIX TEM, aparpadoB, HE U3JI0KEHHBIX B JICKIIHUU.

- IloaroroBka K NpPaKTHUYECKOMY 3aHATHUIO COCTOMUT B TEOPETHYECKOH IMOITrOTOBKE U
BBIMIOJTHEHUH MTPAKTUYECKUX 3aJJaHuil (pelleHue 3a7a4, OTBEThI Ha BOMPOCHI U T.1I.).

- [IoaroroBka 10KJI1a10B.

- [loaroTtoBka k 3a4ery.

Iucvmennvie pabomsi. Jns m3ydeHHss TeM, HE HW3JIO0KECHHBIX B JICKIIMH, PEKOMEHIYETCs
MCIIOJIb30BAaTh OCHOBHYIO M IONOJHUTENBHYIO JINTEPATYPY, a TAK)KEe UCTOUYHUKHU, HAllICHHBIE TIPU
OMOIIM WH(OPMAIIMOHHO-CIIPABOYHBIX M MOUCKOBBIX CHCTeM. Jlisi 3aKperuieHus: MaTepuala
pPEKOMEH/IyeTcsl JleNaTh KpaTKue KOHCIEKThI o TeMe. B pamkax aucuumuimHbl «MonekymnspHble
OCHOBBI DJKCIIPECCHU TEHOB» TakKXKe IPEIyCMOTPEHO BBIOJHEHHE NHCHMEHHBIX padoT, B
KOTOPBIX CTYJEHTHl JIOJDKHBI COCTaBHTb CXeMy TpPO(QHUECKHUX OTHOIIEHUH B pPa3IUUHBIX
MHUKpPOOHBIX COOOIIECTBAX U CXEMbl KPYTOBOPOTOB psAJia OMOTE€HHBIX 3JEMEHTOB (cM. 1. 4.3.2.).
KadecTBO BBINMONHEHHONW PabOTHl OLIEHUBACTCA B XOA€ OOCYXJEHHUS JaHHBIX BOIPOCOB IpHU
MIPOBEICHUH KOJUTOKBHYMa 10 COOTBETCTBYIOIIEH Teme (cM. 11. 4.3.1).

Pegpepam — ¢opma nucbMeHHOH pabOThI, KOTOPYIO PEKOMEHAYEeTCS NPUMEHSTh MpHU
OCBOEHUU BapUATUBHBIX (MPOGUIBHBIX) IMCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co0OM KpaTKoe U3JI0KEHHE COJePKAHUS HAyUHBIX TPYAOB, JIUTEPATYPHI IO ONPEIEICHHON TeMe.
O6nem pedepara MoxkeT aocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 110 Mecsna. IloaroroBka pedepara moapasyMeBaeT CaMOCTOSTENbHOE M3Yy4YEeHUE
CTYZICHTOM HECKOJIbKHX JINTEPAaTYpPHBIX HCTOYHHKOB (y4eOHUKOB, MOHOTrpaduii, HaydHBIX
cTarel M T.I.) MO ONpeneiCHHOM Teme, He paccMaTpUBAaeMOM MOAPOOHO Ha JIEKIHH,
CHCTEMaTH3aIMI0 MaTepralia M KpaTKkoe ero ujoxenne. Llens Hanmcanus pedepara — IpUBUTHE
CTYZICHTY HaBBIKOB KPAaTKOTO M JJAKOHUYHOT'O MIPEJCTaBICHUs COOPaHHBIX MaTepHaIoB U (paKToOB
B COOTBETCTBHH C TPEOOBAHMIMH, IPEABIBISIEMBIMHI K HAyIHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepara BKIIOYAET:

- TuTynbHBIN JUCT.

- Conepxanue.

- Beenenue, re kpatko Gpopmynupyetcs npoodiema, 1eiib U 3a1a4u pedepara.

- OcHOBHas 4acTh pabOTHl COCTOUT M3 HECKOJIBKHMX Pa3JesIOB, B KOTOPBIX M3JIaraercs CyTh
TeMbI pedepara.

- 3aKJIr04YeHHE.

- CIMCOK MCIOJIB30BaHHON JTUTEPATYPHI.

[Ipu odopmiuennn pedepara cieayeT NPUIACPKUBATHCS TEXHHUUECKUX TpeOOBaHUM,
MPEABSIBISIEMBIX K pedepaTaM U KypcOBBIM paboTaM, UMEIOIIMXCS Ha Kadeape.

Kpurepuu ouenuBanus pedepara:

- OLeHKa «OTJIMYHOY» BBICTABIISIETCS B TOM cllydae, ecii B pedepare MOJHOCThIO pacKphiTa




TE€Ma, IMPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHUE BOIIPOCA, MaTepuall H3JI0KEH JIOTMYHO,
[I0CJIEI0BATENIbHO, INpHUBEIEHO He MeHee 10 JMTepaTypHBIX MCTOYHMKOB (Cpeau KOTOPBIX
npeoOiagaer jureparypa 3a mocienHue S5 Jer), pedepar odopmieH B COOTBETCTBHH C
TEXHUYECKUMHU TPEOOBaHUSAMH, IPEABSABISIEMBIMH K TAKOTO pojia paboTam.

- O1eHKa «XOpOILIOY» - TEMA PAaCKpPbITa, IPUBEIEHO AJOCTATOYHOE KOJMYECTBO MaTepuaia, HO
OpU 3TOM Marepuaj B HEIOCTaTOYHOM CTENEHH IPOaHAIU3UPOBaH aBTOPOM, oOdopMieHue
pedepara COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSIM.

- O1leHKa «yZOBJIETBOPUTEIBHO» - TEMa PACKPBITA TOBEPXHOCTHO, MaTepHall MPUBEJICH KaK
npocTasi KOHCTaTanus (akToB, HE MPOAHATM3HPOBAH, B OPOPMIICHHH HMMEIOTCS TEXHUYECKUE
HEJI0OCTaTKH, CIIUCOK JIUTEPATYPBI COACPKHUT MEHEE 5 HCTOYHHUKOB.

- OLeHKa «HEYIOBIICTBOPUTEIBHO» - T€Ma HE PACKpPbITA, CKYIHBIH OOBEM MPUBEICHHBIX
MaTepHaJIoB.

Yemuwiii 0oknao — 3to cooOuienue B redenue 10-15 MuH, B KOTOPOM CTYAEHT B JJAKOHUYHOM
dopMe T0IKEH U3I0KUTh MaTepuall 0 COOTBETCTBYIOILEH TeMe, PUAEPKUBASCH CIIETYIOLIEro
IUIaHA: BBEJEHME, OCHOBHAs 4YacTb, 3akirodeHue. JloKiaJ CONpOBOXKAAETCS Ipe3eHTalUEH,
OTpakarollell OCHOBHBIE IOJIOKEHHs 10 COOTBETCTBYIOILEH TeMe, BKIIIOYAIOIEH HarsgHble
MaTepuaibl (Cxembl, Tabmuupl, ¢oro W T.A.). [lo OoxOHUaHMM JOKJIaga CTYAEHTY 3aJar0T
BONPOCHI, Kak IIpernojaBaTelb, TaK M CTYJIEHTbl, Ha KOTOpPble JOKJIaJ4MK JOJDKEH JaTb
MCYEPIIBIBAIOIINE OTBETHI.

Kpurepuu onieHuBaHMs yCTHOTO JOKJIa/1a:

- OueHka «OTIMYHO». B J0OKIaze MOJHOCTBIO pACKpBITA TeMa, I[POAHATIUZUPOBAHO
COBPEMEHHOE COCTOSIHME BONPOCA; CTYAEHT CBOOOJHO BiaJeeT MaTepuajioM, H3JIaraeT ero
JIOTUYHO, TIOCJEI0BaTE/IbHO, JIAKOHUYHO, COOJIIOJasi OCHOBHBIE IpaBWJIa KYJIbTYpPhl PEUH.
Jloknaz compoBOXKIAeTcs NMPe3eHTALUe, KOTopas OTpa)kaeT OCHOBHBIE MOJOXEHMs JIOKJIAJa,
IpEe3eHTAlMsl COCTaBJI€HA IPAMOTHO € COOJIIO/IEHNEM OOIIMX TpeOOBAaHUM, MPaBUI WIPUPTOBOTO
odopmieHus, nojauu rpaduyeckoro marepuaiga, UMEIOTCS CChUIKM Ha IpHBeJIeHHbIE (OTO,
PUCYHKH, CXEMBI U T.[., IPUBOAMUTCS CIIHUCOK HCIOJIB30BaHHOM snuTeparypsl. [lpu obcyxnenun
JIOKJIaJa CTYAEHT JaeT MCUEPNbIBAIOIINE, apryMEHTHUPOBaHHBIE, KOPPEKTHBIE OTBETHl Ha
BOIIPOCHI.

- Onenka «xopouioy». Tema packpbITa, IPUBEIEHO JOCTATOYHOE KOJIMYECTBO MaTepuania, HO
IIpU 3TOM MaTepuaj B HEJOCTATOYHOW CTENEHM MpOoaHaIU3UpoBaH aBTopoM. IIpe3eHTanus He B
IIOJTHOM CTENEHU COOTBETCTBYET OOIMM TpeOoBaHUsAM. OTBETHI CTYAEHTa HE HAa BCE BOIPOCHI
ABJIIOTCS UCUYEPIBIBAIOIINMMU U apTyMEHTUPOBAHHBIMHU.

- OneHka «yJqOBJIETBOPUTENBHO». Tema pacKkpblTa HE IIOJIHO, MaTepuall IPUBEIEH Kak
npocTas KOHCTaTalusi (akToB, HE NPOAHAIW3MPOBAH, CTYAECHT IOKAa3bIBAET IMOBEPXHOCTHHIE
3HAHMUS. [Ipe3eHTanust YacTUYHO COOTBETCTBYET YCTaHOBJEHHBIM TpeOoBanusMm. Ilpu
0o0CY)XJIEHUH [OKJIaJa CTYJEHT HE BCEerja JaeT IpaBUJIbHbIC, HCUEPIbIBAIONINE OTBETHI Ha
3a/1aBaeMbI€ BOIIPOCHI.

- OrmeHka «HEYNOBIETBOPUTENHHO». Tema JOoKiIana HE pacKpbiTa, CKYAHBIH 00BEM
NPUBEJCHHBIX MaTepPHAaJIOB; MPE3eHTAUs OTCYTCTBYeT. [Ipu 0OCyXJIeHHH TOKJIaaa CTYyJeHT He
JTAeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMAaTHKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YICOHBIM
TJIAHOM.

V. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHUE
AN CHUITINHBI
a) Pexomenayemas qurepatrypa
1.0cHoBHas quTEpaTypa
1. Henbcon, /. OcuHoBel Ouoxumuu JleHnHnmkepa : yuyebnoe mocobue / JI. Hembcon, M.
Kokc ; mepeBon ¢ anrnmiickoro T. I1. Moconosoii, O. B. EdpemenkoBoit. — 4-¢ u3a. — Mocka
: Jlaboparopus 3nanuit, 2020 — Towm 3 : Ilytu nepenaun nadopmanuun — 2020. — 451 ¢. —



ISBN 978-5-00101-866-7. — TekcT : »neKTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEYHAS

cucrema. — URL: https://e.lanbook.com/book/135559. — Pexum gocTyma: aas aBTOPHS.
II0JIB30BATENECH.
2. Kpeoc, . I'. I'enst no JIptouny [Dnektponnsiit pecype] / . I'. Kpeoe, C. Kunmnarpuk. -

4-e u3a. - Mocksa : Jlabopatopus 3Hanuii, 2021. - 922 c. - OBC Jlab. - HeorpaHuy. JOCTYI. -
ISBN 978-5-93208-506-6 : b. 11.

2. JlonoJiHUTEIbLHASI JIUTEpaTypa
1. Yuncon, K. TIpuHIUIBEL ¥ METOABI OMOXMUMHH U MOJICKYJISIPHOM Onoornu
[DnexTponnsiit pecype] / K. Yuiicon, [k Yonkep. - DIeKTpoH. TEKCTOBBIC J1aH. - MOCKBa :
JlaGoparopus 3nanuii (panee BUHOM. Jlabopatopus 3Hanui, 2015. - 848 c. - (Metoasl
B Ouostorun). - ObC "Jlanp". - Heorpanuy. goctyi. - ISBN 978-5-9963-2877-2 : b. 11

0) nepuoauYecKUe N3TAHUSA

B) CIIMCOK ABTOPCKUX METOIUYECKUX Pa3padoToK:

r) 6a3bl JAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE H MOHCKOBbIE CHCTEMBI
1. Hayunas Dnextponnas bubimoreka http://www.e-library.ru
2. Wudopmanmonnas cucrtema «EmuHOEe OKHO JoCTyna K 00pa3oBaTebHBIM pecypcam»
(http://window.edu.ru)
3. DBC «IOPAUT». Anpec nocrymna: https://www.biblio-online.ru/
4. Db NUznatenbckoro neHTpa «Akagemus». Anpec nocryna: http://www.academia-moscow.ru
5. http://www.fptl.ru/biblioteka/biotehnologiya.html
6. http://www.medbook.net.ru/010512.shtml
7. Coro3 00pa3oBaTeIbHBIX CATOB - ECTeCTBEHHBIC HAYKH
8. http://tusearch.blogspot.com - ITowck 37eKTPOHHBIX KHHT, TyOauKaluii, 3akonos, ['OCToB Ha
caliTax HayYHbBIX DJICKTPOHHBIX OMOIHOTEK.
9. Google Scholar —TTouckoBas cucTema 1Mo HAyYHOU JINTEPATYpE.
10. Science Research Portal - Hayunas mouckoBas CHCTEMa, OCYIIECTBIISIOIIA
MOJTHOTEKCTOBBI TMOUCK B JKypHalaX MHOTHX KPYITHBIX HAYYHBIX HW3JaTEeNbCTB, TAKMX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer cratbu W JOKYMEHTHl B
OTKpPBITBHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000pPy10BaHUE:

Aynurtopus A IPOBEACHUS 3aHATHI CEeMUHAPCKOTO TUIA. AyIUTOpHS 000pyI0BaHa:

cneyuanusuposanrot (yaeOHo ) mebenvio Ha 12 MocagouHbIX MECT;

mexHuveckumu cpeocmeamu obyyenus: Jlocka ayautopHas menoBas, [Ipoexkrop BenQ
MS504, cayxamuMu a8 OpeacTaBieHds ydeOHOW HHpopManuu OOJBIION ayIUTOPHH IO
mucrurinHe «MoeKyIsIpHbIE OCHOBBI DKCIIPECCHU TEHOBY;

VUEOHO-HAAAOHBIMU NOCOOUAMU, OOECTICUNBAIONIUMH TEMATHYECKUE WIUTFOCTPAIUU TI0
muciuriHe «MONeKYIsIpHbIE OCHOBBI DKCIPECCUU T€HOB» B KOJMUYECTBE: TAOMUIBI — 3 MIT.,
MIPE3CHTAIMH 10 KaXKIOW TeMe TPOTPaMMBL.

Kommerotepaslii kimace (y4eOHash ayauTOpHs) Ui TPYIIOBBIX W HHIWBUIYATbHBIX
KOHCYJIbTAIlMi, TEKYyIIEro KOHTPOJS H TPOMEKYTOUHOM aTTecTaluu, OpraHU3aluu
CaMOCTOSITCIILHOM pPAa0OTHI: ayJIUTOPUS C HEOTPAHWUYEHHBIM JIOCTYIIOM K ceTu HHTepHer
obopymoBaHa:

cneyuanusuposanrot (yaeoHoi ) mebenvio Ha 20 MOCag0uHBIX MECT;

mexHuueckumu cpeocmeamu odoyuernus: Cuctemusiii 610k PentiumG850, Monutop BenQ
G252HDA — 1 mt.; Cucremusiii 610k Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mit.;
Cuctemnsbiii 6mok PentiumD 3.0GHz, Mounutop Samsung 740N — 3 mT.; Mono6mok IRU



T2105P — 2 mir.; Cuctemusiit 6510k Pentium G3250, Mouutop BenQG955 — 1 mit.; CuctemHbIit
ook Pentium G3250, Monutop BenQ GL2250 — 1 mr.; Cucremusiii 6ok Pentium G3250,
Monutop Samsung T200 HD — 1 mwr.; Cucremnsiii 610k Pentium G3250, Monutop Samsung
T190N — 1 mt.; Cucremusriit 610k Pentium G3250, Monutop Samsung 740N — 1 mT.; mpoeKTop
BenQ MX503; sxpan ScreenVtdiaEcot; mocka menoBasi.

[Tomemenne s XpaHEHUS W NPOPHIAKTHUECKOTO  OOCTYXKHMBaHUSA y4eOHOTO
o0opyoBaHus: ayIuTopus 000pyaoBaHa:

cneyuanusupo8antol mebenvro Ha 8 TOCaNOYHbIX MecT; mKkad BoITsHkHONW JIK-1500
[IB+BeHTHISITOP - 2 MT., CTOJ ABYXTYMOOBBIA - 5 IIT., CTOJI OAHOTYMOOBBIH - 4 IIT., CTOJI
KoMIbloTepHBIN - 1 mT., mpoektop Oepxen GEHA OHP Ecovision 24/3 - 1 mT., cUCTEMHBIN
osiok B komruiekte ASUS - 1 mt., morutop BenQ DL2215 - 1 mir., HOyTOYK Lenovo G580 B
KoMIUIeKTe - | mrT., MynbTu(yHKIHOHATBHOE ycTpoiictBo SAMSUNG M2070 - 1 ., ckanep
HP Scanjet G2410 - 1 wr., npuatep Canon LBP 2900 - 1miT.

6.2. [IporpamMHoOe obecnieyeHue:
Kaspersky Endpoint Security mis 6usneca - Cranmaptabiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (na 75 onHoBpeMeHHbIX noakIoueHuit) u Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3. TexHn4yeckne u JIeKTPOHHbIE CPeACTBA:
[TpeseHTanmu 1Mo BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Jlnisi OCBOGHUST TUCIMIUIMHBI «MOJIEKYIISIpHBIE OCHOBBI DKCIIPECCUU TEHOBY MPHUMEHSIOTCS
cieayronme o0pa3oBaTesIbHbIE TEXHOIOTHH:

- Ungopmayuonnasn nexyus. Jlekuuss — 3TO C)KAaToe€ WM3JIOKEHHE OCHOBHBIX HAyYHBIX
(dakToB, uTO ABNAETCS 0a30i AN aHAIM3a PACCYKIEHHH, OILEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB IpeoOpa3oBbIBaTh YCTHYI0 M TNHCbMEHHYIO
UH(OPMALIKIO B BU3YaJIbHYIO (popMy, 4TO GOpMUPYET y HUX NPOdECCHOHATLHOE MBIIUIEHUE 32
CUYeT CHCTeMaTH3allii ¥ BBIJCICHUS HauOoyiee 3HAYMMBIX, CYIIECTBEHHBIX DIIEMEHTOB
coJepkaHus oOydeHus. 3ajqaya IperojaBaTess MCIOJIb30BaTh Takhe (OpPMBbl HArSAHOCTH,
KOTOpPBIE Ha TOJIKO JOTMOJHSIOT CIIOBECHYIO MH(OPMAIIUIO, HO U CaMH SIBJISIOTCS HOCHTEIISIMH
uHpopMaluu (CXEMbl, PUCYHKH, CIAWJBI-MIPE3EHTAllUU, U T.I.). DTOT BHJ JIEKUUH JydIle
BCETO HMCIOJB30BAaTh HA JTale BBEICHUS CTYACHTOB B HOBBIM pasfell, TEMY IUCIUILTHHBI.

- [Ipobnemnas nekyusa. B omimune oT conxepkaHus MHPOPMALMOHHOM JIEKIIMH, KOTOpPOE
npeJularaeTcsl TpernojaBarelieM B BHIE H3BECTHOTO, MOJICKAIIETO JIHIIh 3alIOMHHAHUIO
Marepuaiga, Ha MpoOJEeMHON JIeKUMHM HOBOE 3HAHHWE BBOJUTCS KaK HEM3BECTHOE IS
oOyuarommxcsi. [IpoOneMHast JeKnHus HAaYMHAETCS C BOMPOCOB, C TIOCTAHOBKH IPOOJIEMBI,
KOTOPYI0 B XOJIe HM3JIOXKEHHs MaTepuasa HEoOXOAMMO pemuTh. JIeKIus CTpPOMTCS TaKUM
00pa3oM, 4TO MO3HAHUSI O0YYarOIMIETroCs MPUOIMKAIOTCA K TIOMCKOBOM, WCCIIEIOBATEIHCKON
JeSITeIbHOCTH. 371e€Ch YUAaCTBYIOT MBIIIJICHHE OOYYalolIerocss U ero JMYHOCTHOE OTHOLICHHE
K YyCBaWBaeMOMY MaTepHaly.

- Jlexyus-6eceda. Ilpenmonaraet HETOCPEJCTBEHHBIH KOHTAKT MpernojaBareNis c
aynutopueil. [lpenMyiiectBo jekuu-6ecebl COCTOUT B TOM, YTO OHA IMO3BOJISIET NMPUBJIEKATh
BHUMAaHUE CTY/ICHTOB K HanOoJiee Ba)KHBIM BOIIPOCAM TEMBI, OMpPEICNATh COAEpKaHHE U TEeMIl
W3JIOKEHHUST y4eOHOTo MaTepualia ¢ yueToOM OCOOCHHOCTEH CTYJEHTOB.



- [Ipaxmuueckue 3anamus — 3TO 3aHATHE, IPOBOJUMOE TI0J] PYKOBOJICTBOM IPENOaBaTes
B y4eOHOW ayIUTOPHH, HAIpPABICHHOE Ha YIIyOJICHWE HAYYHO-TEOPETHUECKUX 3HAHUH U
OBJIQJICHUE OIPEJCICHHBIMH METO/aMHU CaMOCTOSITENIbHOW paloThl, KOTOpoe (OopMHUpYET
npaktudeckue ymeHus. OMHOW U3 GOpM NPaKTUYECKUX 3aHSATHH B BY3€ SIBIISCTCS CEMUHAp.

- Cemunap-ucciedosanue. TeXHONOTHSI TPOBEJCHUS TAaKOTO CEMHHAapa MOXET OBbITh
pa3InYHON, B 3aBUCHMOCTH OT TOTO, KaKOW METOJ] 3aJl0KEH B €ro OCHOBY. B pamkax
JUCHUTUTMHBL  «MOJIEKYISipHbIE OCHOBBI JKCIIPECCUM T'EHOB» MPOBOJIUTCS ~ CEMHUHAp  C
MOJArOTOBKOH W 3aciylIMBaHHEM pedepaToB IO aKTyaJlbHBIM MpoOJieMaM TEOpUU U
NPAaKTUKA M TOCIEIYIOUMM HX 00CYKIECHUEM.

- CamocmosamenvHas paboma cmyoenmos (cM. 1.4.4).

- Hucmanyuonnvie  obpazosamenvhvie  mexuworocuu.  Ilon  AUCTaHIIMOHHBIMH
00pa3oBaTebHBIMU TEXHOJOTHSIMHA MTOHUMAIOTCSI 00pa30BaTeIbHbIE TEXHOJIOTHHU, PEaTU3yeMble
B OCHOBHOM C IPUMEHEHHEM MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
JUCHUTUTHHBL  «MOJICKYJISIPHBIE OCHOBBI 3KCIIPECCHH T'€HOB» HCIIOJIB3YIOTCSI  CIICAYIOIIHNE
TEXHOJIOTHH:

" KelicoBas TEXHOJNIOTHMs — (¢opMa JUCTAHIMOHHOTO OOYYeHHUs, OCHOBAaHHAas Ha
NPEOCTaBICHNH O0ydJaommMcs HH(OPMAIIMOHHBIX 00pa30BaTENbHBIX PECYPCOB B BHIE
CHCIUATM3UPOBAHHBIX HA0OPOB Y4E€OHO-METOJMYCCKHX KOMIUIGKCOB C  HCIIOJIb30BaHHEM
Pa3IMYHbBIX BUJIOB HOCUTENEH HHPOopMauu (KeicoB);

" WHTEPHET-TEXHOJOTHS — CIOCcO0 MUCTAHIIMOHHOW Tepeaadyd MHPOPMAIUU, OCHOBAHHBIN
Ha HCIIOJIb30BAaHHUH TII00ATBHBIX U JIOKAJIBHBIX KOMIBIOTEPHBIX CETEH sl 0OecreueHus: J0CTyna
oOy4aromuxcsi K WH(POPMALMOHHBIM 00pa30BaTelIbHBIM pecypcaM H Ui (OPMHPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPTraHU3aIllMOHHBIX, TEXHUYECKHX W IPOrPAaMMHBIX CPEICTB
peanu3ali W YHpaBiICHHS Y4eOHBIM MPOIIECCOM HE3aBUCUMO OT MECTa HaxXOXJICHUS €ro
cyobektoB. Mcnons3yercs ObpasoBarenbhbiii mopran UI'Y - educa.isu.ru.

HaumeHoBaHue TeM 3aHATHH C HCIOJIL30BAHMEM AKTHBHBIX GopM 00ydeHH:
Taduna HE OBA3ATEJIBHA JIUIA 3AITIOJIHEHUSA

Bun ®opma / Metonbt Kon-Bo

Tema 3aHaTus
3aHATUS WHTEPAKTUBHOTO OOYUEHHS JacoB

Hroro uacos

Vill. OHEHOYHBIE MATEPHAJIBI JIUIAA TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIINA

0uen0uub1e mamepuaiivl 0/151 6X00H020 KormpoJin

B xauectBe OLCHOYHBIX CPCACTB JJII BXOAHOI'O KOHTPOJIA OLCHKH YPOBHA 3HaHUU
CTYZIEHTOB HCIIOJIb3yeTcs coOecemoBaHue. B mporecce cobecenoBaHusl OLEHUBACTCS yPOBEHb
BJIAACHU S 0a30BBIMH 3HaHUSAMU, YMCHUAMU, HaABbIKaAMU, HeO6XOHI/IMBIMI/I 11 HayaJia 06yquI/1$[
1o qucnuruinHe «MOJICKYIISIPHBIC OCHOBBI SKCIIPECCHH T€HOBY, OTPEICISICTCS CTCIICHb BIIaICHHS
HOBBIM MaTEPHAJIOM JI0 Havaja ero M3y4eHusl.

Ouenounvie mamepuanvl meKyuie20 KOHMPOIA POPMUPYIOMCA 6 COOMEEMCHEUU C

JIHA ynusepcumema
B pamkax mucuuruiHbl «MOJIEKYJIADHBIE OCHOBBI JKCIIPECCHM T'€HOB» HCIOJb3YIOTCA
cienyionme GopMbl TEKYIIETr0 KOHTPOJIS:

- YCTHBIH OIIpOC;
- MUChbMEHHAas paboTa;



- pedpepar;

- KOHTPOJIb CAMOCTOSTEIHbHOM PabOTHlI.

DOH/T OIICHOYHBIX CPEJICTB BKIIOYALT!

- (hoH TeCcTOBBIX 3aAaHUIN MO TUCIUILINHE,

- TEMaTUKa U MaTepUaJIbl 3aIaHHH,

- IepevyeHb TeM pedepaToB/I0KIAIOB,

- BOIIPOCHI Il caMocTosiTenbHoro nuzydenus (CPC)

- BOIIPOCHI J1sl 3a4éTa,

- KpUTEPHUH OLICHKU 3HAHUH CTYICHTOB.

HaznaueHue o1ieHOUHBIX CPENICTB: BBIABUTH chopmupoBaHHOCTh KoMmeTeHiuu [IK-1 (cMm. 1.

11).

Tembl pedepaToB
1. TpéxmepHas CTpyKTypa XpomaTuHa (JIOKyc-KOHTponupytomme paionsl LCR,
WHCYJIATOPBI, TPAHCKPUITITUOHHBIE ()aKTOPHI, KOTE3UH).
Tpanckpuniuonnsie GabpUKU U XPOMOCOMHBII OMEPOH.
OunxancepHas PHK.
['uctonbl, UX MOAUDUKAIIIH.
Tononsomepassl.
MetunupoBanue JIHK.
Perynsnus akTHBHOCTH 9yKapHOTHYECKUX IPOMOTOPOB.
Perymsmus skcnpeccuu reHoB 2YKapHoT MO ACMCTBUEM CTEPOUIHBIX TOPMOHOB.
Perymnsauus sxcnpeccuu TeHOB 9yKapuoT Ha YPOBHE TPAHCIIALINH.
0. Uarepdepenuns PHK.
11. Penaxtupoanue PHK.
12. AnbrepHaTHUBHBIN CIITAMCHHT.
13. Kackazpl perynsTopHbIX OEITKOB.
14. Perynsuus npeBpallieHus 3uroTbl B MHOTOKJIETOUHBIH OPraHU3M.

HBOo~NoOTRWN

Tembl f0KI210B
PHK-nonmumepassl MpOKapUoOT U 3yKapUOT U MEXAHU3M JICUCTBHS.

Ouenounvie mamepuanvl 014 RPOMENCYMOYHOU ammecmayuu é popme 3auéma.
@opMa MPOMEKYTOUHON aTTECTALUN - 3AUEm.

IIpuMepHBIH CIIUCOK BONPOCOB K 3a4ETy

1. YpoBHH peryasiuM 3KCIPECCHU TEeHOB. Pa3nuuuss B ypOBHE SKCIPECCHH TEHOB H
MPUHIMNB peryiasiuud. ['eHbl JomamiHero Xo3sicTBa. ['€Hbl C peryampyeMol 3KCHIpPECcCHE.
WunyuubensHple M penpeccuOenbHble  reHbl.  B3aumopeiictBue PHK-mommmepassr ¢
npomotopoM.  UP-anement. PHK-momumepassr mpokapuor. Oykapuoruueckune PHK-
MIOJINMEPA3B] U IPOMOTOPHI 3YKapHOT.

2. benkoBbie GakTOpbl MHUIHAWHN TpaHCKpuiy. dakropsl cnenuduanocTr. Pempeccopsl,
aKTUBATOPbL. DPdekTopbl. DHXaHcepsl. OOIIMe CXeMbl PETYISAINY WHUIMALUN TPAHCKPUTILHH.
OtpunatenbHasi W TOJOXKUTENbHAs peryisnus. Perynstopuele Oenku: opranmsanus JIHK-
CBSI3bIBAIOIMX JI0MeHOB. DyHKImoHanbHble rpynnsl JIHK, yqacTByromue B cBsI3bIBaHUU OelKa.
Cnupane-noBopor-cniupasib. [{uHkoBbl nanen. ['omeomomeH. /[[omeHBI, OTBETCTBEHHBIE 3a
0enok-0enKoBbIe B3aUMOACHCTBHSL. JIeHIIMHOBasT MOHUS U OCHOBHAsI CIMPaIb-TIETISA-CIIUPATIb.
KoMOuHammu cyObeIMHUIL B PETYISITOPHBIX OCNIKaxX SYKapuoT

3. Perymsmus skcnpeccun reHoB y Oakrepuid. Ilonarue o0 omepone. Opranuzanus
JTAKTO3HOTrO ornepoHa. OtpuiarenbHas peryisanus jgakro3Horo onepona. UIITI kak mHIykTOp
lac-omepona. IlomokuTenbHas peryisius JTaKTO3HOTO orepoHa. KaraGonuTHas penpeccus.



[TonoxxuTenbHBIC U OTPHLATEIBHBIC PETYISATOPHBIC IEMEHTHI. AKTHBAIs TpaHCKpumuu lac-
onepona nox nericteuem CRP. Perymon.

4. ATTeHanuu TPAHCKPHUIILUU TPUNTOPaHOBOTO onepoHa. CTpOeHHE JUIEPHOTO yJacTKa.
MexaHu3M peryiasiiuu TPaHCKPUIILIMKM TeHOB OuocuHTe3a Tpunrtodana. PacmpoctpaneHue
MexaHnusMa arreHroanuu. Maayknus SOS-otBeta B kietkax E. coli. benku LexA, RecA.

5. Koopaununanus cunreza pubocomubix 6enkoB ¢ cuaresoMm pPHK: perymsmus na yposue
TPAHCISAIUU IO MEXaHU3MYy OOpaTHOH CBs3H. PHOOCOMHBIE OEITKM KaK penpeccopbl TPAHCIISIIIHH.
Yyactue crpororo akropa B perysiuuu cuare3a pPHK.

6. Perymsmus ¢ynkuun Hekotopbix MPHK mansimu PHK mo yuc- unm tpanc-mexanusmy.
Tpanc-mexanu3m perynsnuu Gynkiuii 6akrepuanbHoii MPHK mon nmeiictBuem manbix PHK.
VYyactue «pubornepexiodarenaeii» B peryysaiuy 1o nuc-Mexauusmy. MeaunumnHckoe npuMeHEeHNe
«pubornepexiouareneity. Perynauusa skcnpeccun O0akTepUalbHBIX T€HOB IyTEM T'€HEeTHYeCKOU
pekomOuHanuu. Mexanusm ¢aszosoii Bapuanuu y Salmonella typhimurium, ero npeumymiectso.
PacnpocTpanenue nporeccoB peKoOMOWHAIIMY Y TATOTEHOB.

7. Perynsuus skcrpeccuu I'€HOB Yy 3yKapuoT. [lepmMuccuBHBIN XapakTep TPaHCKPUIILUU Y
npokapuor. HemepmuccuBHas TpaHckpunius. (OcoOEHHOCTH — PEryislMd  AKCIPECcCUu
9YKapUOTHYECKUX T€HOB.

8. BnusiHue CTpyKTyphl XpoMaTMHa Ha ypOBEHb OKCIPECCMU TEHOB  (JIOKYC-
KOHTpoJupytonye paiionsl LCR, nHCYnSTOPBI, TpaHCKPUIIIMOHHBIE (DAKTOPBI, KOTE3WH).

9. TpanckpunuuoHHble GabpUKHU U XPOMOCOMHBIN OMEPOH.

10. Duxancepnast PHK.

11. T'ucronsl, X MOAU(MUKALINU, POJIb B PETYISILIMHA SKCIIPECCUH TE€HOB.

12. Tomonzomepasbl U Tonojoruveckue rnepecrpoiiku B JJHK.

13. Merunuposanue JTHK.

14. Perynsiiyisi akKTUBHOCTH 3YKapHOTHYECKHUX MPOMOTOPOB (aKTUBATOPBI, KOAKTHUBATOPHI,
cTpoenue. Perymnsuus paboTel TeHOB MeTab0JIM3Ma TalaKTO3bl Y IPOACKEN ).

15. Perynsiiust 3KCpeccuu TreHOB MOJ IEHCTBUEM CTEPOUIHBIX TOPMOHOB.

16. Perynsuust Ha ypoBHE TPaHCIISALMH.

17. PHK-onocpenoBanHas peryssius skcnpeccuu renoB (uHrepgpepenuus PHK)

18. PHK-onocpenoBanHast — peryisius skcrnpeccun reHoB  (penaktupoBanue PHK,
aJIbTEPHATUBHBIN CIUIAWCHHT U Jp.)

19. Kackanpl perynsaTopHbIX OenkoB. Perynsuus mpeBpalmieHust 3UuroTbl B MHOTOKJIETOUHBIH
OpTraHM3M.

Pa3pa60an’Kn:

(rmoxmuce)

noneHT A.B. TpeTeskosa

[IporpamMma coctaBiena B coorBercTBuM ¢ TpeboBanusiMu ®GI'OC BO mno HampaBieHHIo
06.04.01 «buonorus» u npoduIItO0 NOArOTOBKU «bHOXUMUS 1 MOJIEKYIsipHAsE OMOJIOTHD.
[Iporpamma paccmoTpeHa Ha 3aceqaHuu Kadeapbl OMOXUMHUHU, MOJIEKYIISIPHOU OMOJIOTHH
Y TEHETHUKHU.
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