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1. Henu ocBOeHMS TN CHUNIITHHBI

Leab ocBoeHusi qucHUILIMHBI «MoJjieky/sipHasi Ouosorusi». CHOpMUPOBATH Yy CTYJCHTOB
NIOHMMAHUE OCHOBHBIX 3aKOHOMEPHOCTEM XpaHEHUs, IEepelauyd U peaju3alud HacleACTBEHHON
uH(pOpMallMi Ha MOJEKYJISIPHOM YpOBHE B KIETKE W MPHUPOJAE B LEJIOM, IepeaaTb 3HAHUS O
NPHUHIMIIAX YCTPOMCTBA W PadOThl OMOJOTHYECKHX ‘‘MOJEKYJISPHBIX MAalIMH’ KaK OCHOBBI
(GyHKIIMOHUPOBAHMS TeHOMA U IIpoTeoMa. JlaTh eTalbHbIE MPEACTABICHUS O CTPYKTYpe U (PYHKIUAX
OMOMAaKpOMOJICKYJ — HYKJICHHOBBIX KHCJIOT, OCIKOB, a TaKX€ HMX CJOXHBIX HaJIMOJICKYJISPHBIX
KoMIUIeKCOB. OcBeTuTh (yHAaMEHTalIbHbIE MPHUHLMIBI PETYJSIUN  MPOIECCOB  PEIUIMKAIIUHU,
TPAHCKPUIILIMM W  TPAHCISLUHU, MOJIEKYJSPHBIE OCHOBBI PEryJsiiid  KIETOYHOIO  IMKIIA,
muhepeHIIMPOBKY, Pa3BUTHS, CTAPEHUS U IPOrPaMMUPYEMON CMEPTH KIIETOK.

2. Mecro aucuumiauHbl B cTpykrype OOII 6akanaBpuara:

Hucnumnuna «MonekymsipHas ouonorus» (b1.0.25) otHocuTcs k 00si3arenbHON yactu biioka
1 «/Iucummmnsl (Moxynn)» yueoHoro iana OOl u uzyqaercs B 7 cemectpe.

JUiss  ycrIenmrHOTO OCBOEHHsSI Kypca HEOOXOMUMBI 3HAHUS XHMHH, OHMOJIOTHYECKOH XHMUH,
610(hU3UKHY, IIUTOJIOTUN U TeHETUKU. MoeKynspHast OMOJIOTHs OUPAETCS Ha OCHOBHBIE JIOTHYECKHE
IIOCTPOEHHUS T'€HETHKH, OCKOJIbKY U3y4aeT KOPEHHOE OTJIMYKME )KMBOI'O OT HEXKMBOI'O — CIIOCOOHOCTD
K Pa3MHOKEHHMIO (CaMOKOIMPOBAHHMIO) M HAcJEIOBAaHMUIO IPU3HAKOB, KOTOPOE B CBOIO O4Yepeb
HAIpsSIMyIO0 CBSI3aHO HYKJIEHMHOBBIMU KHCJIOTaMHM. HyKIIEMHOBBIE KHUCIOTBl KaK HEperyJspHbIe
OuonoaMMepsl KIETKU YK€ Oosiee COTHM JIET SIBJIAIOTCS OOBEKTaMH H3y4eHHUs OHOJIOrMyecKon
XUMHUHM. 3HAHUE IMTOJOTMM HEOOXOAMMO MAJis JIOTMYECKOIro IEepexoja OT M3yYeHHUs OpraHOuO0B
KJIETKM Ha MUKPOCKOIMYECKOM YpPOBHE K MOJIEKYJISPHOMY M aTOMHOMY YPOBHIO, T.€. K OCHOBaM
¢u3uku, U1 OMOPU3UKY, B YACTHOCTH. 3HAHUS U YMEHHUS, IPUOOPETEHHbIE IIPU U3YYEHUH YKa3aHHBIX
JUCLHUIUIMH, JOJDKHBI TOJHOCTBIO IOJATOTOBUTH CTYAEHTa K BOCHPHSITUIO Kypca MOJIEKYJISIpHOU
Ouonoruu.

3HaHus 0 OMOJIOTMYECKOM (opMe IBHKEHHMS MaTEepUU Ha MOJIEKYJSPHOM YPOBHE SIBISETCA
XOPpOILIUM HPEIIECTBEHHUKOM AJis AUCUUILINH « Teopus 3Bomtonuny, «buoTexHoaorus».

3. Pe3yabTaThl 00yYeHHsI 10 JHCHUIIIMHE

Koa n HaumeHoBaHuUe Koa 1 HauMeHOBaHMe HHAMKATOPA Pe3yabTaThl 00yueHUs!
KOMIIeTeHI[UH (MHANKATOPOB) AOCTHKEHHSA
KOMIIeTeHIIUH
OIIK-3: Cmocoben | 1.1_B.OIIK-3 [lemoHCTpUpyeT 3HaHUS | 3HATh:
NPUMEHATh 3HAHHE OCHOB | OCHOB 3BOJIIOIIMOHHOW TEOPHUH, HCTOPHUHU - IpeaMeT, 3aJadyd U METOJBI
IBOJIIOIIHOHHOM TEOpHH, | Pa3BUTHSA, NMPHUHIUIIOB M METOIMYECKHX MOJIEKYJISIPHON OHOJIOTHH;
UCIIONIb30BaTh COBPEMEHHBIE | MOIXOI0B obmeit TeHETHKH, - CTPYKTYpPY u ¢$yHKIUH
MPe/ICTABICHUS O | MOJIEKYJSIDHOH  TEHETHUKH, T'CHETHKH OUOTIOIMMEPOB, WX KOMIIOHEHTOB M
CTPYKTYpHO- MOMYJIALUHA, SIUTCHETHKH, OCHOBHBIX KOMIUIEKCOB, MEXaHU3MBI XpaHCHUS,
(yHKIIMOHATBHON METOJIOB T'€HETHYECKOTO aHajM3a; OCHOB nepeiadn u peanuzanuu
OpraHM3allid T'eHETHYEeCKOH | Onoiornu pa3sMHOXKEHUS u reHernyeckod  uHpopmanmm  Ha
MPOTPaMMBI XUBBIX 00BEKTOB | MHIUBHAYyasbHOTO passutus 2.1_B.OIIK- MOJIEKYJIIPHOM YPOBHE;
M METOJbl  MOJIEKYJSIpHO# | 3 AHanmmsupyer COBpEMEHHEIE - JeTaJbHYI  XapaKTEPHCTHKY
6uostorumy, TCHETHKH 1 | HampaBlICHUS HCCIICTOBAHUS OCHOBHBIX IIPOIIECCOB, MPOTEKAIOIINX
Omoslornu  Pa3BUTHA UL | BOJIOIMOHHBIX MIPOIECCOB; B KMBOM KJETKe: peIUINKAINH,
uccienoBanuss  MexanusmoB | 3.1_B.OIIK-3 Hcnonp3yer B TPaHCKPHUIILIUH, TpaHCIISALUY,
OHTOTeHE3a M (uioreHe3a B | MpoeCCHOHATIBHOM JIeSITeTTHHOCTH pexoMOHMHAINH, pemnaparnmu,
npodeccnoHamTbHOMI COBPEMEHHBIE NPEICTABIICHUS o mporeccuara PHK  u  Genkos,
JIeSITETbHOCTH MIPOSIBIICHUHN HaCJIeICTBEHHOCTH u 6enkoBoOro (osaAMHTa U JOKHHTA.
W3MEHYMBOCTH  HAa  BCEX  YPOBHAX | YMeTh:
OpraHu3allid >KMBOTO, O TEHETHYECKUX | - NPUMEHATh 3HAHUS O CTPYKType U
OCHOBaX OBOJIIOIIMOHHBIX  IPOLECCOB, | QYHKIMAX  TEHOB WM  T'EHOMOB,
TEHOMHUKE, MPOTEOMHUKE, TEHETHKE | MPOBOJHUTH CTPYKTYpHO-
pa3BUTHUS (YHKIMOHAIBHBI aHAJIM3 OTACNBHBIX




4.1_B.OIIK-3 Hcnone3yer B
podeccCHOHANTBHOM JESATEIBHOCTH
COBPEMCHHBIC MIPEACTaBICHUS 0
MEeXaHM3Max pocra, Mop¢oreHese U
mutoguddepeHnnanm, 0  IpPUYMHAX
AQHOMAJIUH pa3BUTHS;

5.1_B.OIIK-3 [Ipumenser METOJBI
MOJyYeHHsT SMOPHOHANBHOTO MaTepuala,
BOCIIPOM3BEICHUS JKUBBIX OPraHU3MOB B
Na0OpaTOpHBIX U TPOU3BOJCTBEHHBIX
YCIIOBUSIX.

OCIIKOB M IPOTEOMA B TICIIOM;

- HCIIOJIH30BaTh JIOCTHOKEHHUS
MOJICKYJISIPHOW OMOJIOTHH TS aHAJIH3a
MIPOIIECCOB OHTOTEHe3a U (hHIIOTeHe3a.
Baangernb:

- COBPEMEHHBIMH NPEACTABICHUIMHI 00
OCHOBaX OHMOTEXHOJOTMH M TE€HHOH
HHXECHEPUH, HaHOOHOTEXHOJIOIUH,
MOJIEKYJISIPHOTO MOJIEIUPOBAHHUS;

- 0a30BBIMH METOJAMU MOJCKYISIPHOU
OHOJIOrHH, MIPUMEHSIEMBIMU B
OMOMEIUIMHCKUX HCCIIENOBAHUSAX U B
OMOTEXHOJIOTMYCCKHUX MPOU3BOJICTBAX.

IIK-4: CnocobeH mpUMEHSATH
B po¢eCCHOHATIBHOM
JIEATENBHOCTH 3HAHWA
OHOJIOTHH, OWOTEXHOJOTHH U
SKOJIOTHH

1.1 IIK-4 [lemoHCTpHpYeT 3HaHHUSI O

MeTomax OLIEHKH BO3IEHCTBUS
XO3SMCTBEHHOH NEATCABHOCTH  Ha
CTPYKTYPY H (hyHKIIMOHHPOBaHUE

Ha3eMHBIX U BOJAHBIX 3KOCHCTEM.
2.1 IIK-4 Anamm3upyer ¥ KpPUTHYCCKU
OLICHMBAET COCTOSHHS 3allacOB BOJHBIX M
Ha3eMHBIX OHMOPECYPCOB

3.1_ITIK-4 PazpabatrbiBaeT Te€CT-CHCTEMBI
U TIPOTOKOJIBI MPOBEICHUS MOHHUTOPUHTA
MOTCHIMAJIBHO OMACHBIX OHOOOBEKTOB
MPH COCTABICHHH MPOTHO3HBIX OIECHOK
BIHUSIHASL XO3SMICTBEHHOH JEATEIHHOCTH
YEeIIOBeKa Ha COCTOSHHE OKpY)KaromleH
cpensl c TIPAIMEHCHHEM
MIPUPOAOOXPAHHBIX TEXHOJIOT .

3HaTh:

- OCHOBHBIE CHocoO0BI
MEXMOJIEKYJIIPHBIX B3aUMOJECHCTBUI U
B3aHUMHYIO  PETYILIUI0  IPOIIECCOB
(YHKINOHUPOBAHUS JKUBOW KICTKH B
COCTaBE MHOTOKIIETOYHOTO OPTaHU3Ma;
- OCHOBHBIC TIPUHIMIIBI TIOUCKAa H
aHanmu3a MH()OPMAIUK B AJICKTPOHHBIX
0aHKaX JaHHBIX;

- OCHOBHEBIE TpeboBaHuUs K
IUIAaHUPOBAHUIO, OpraHMzaii  u
NPOBEJICHUIO Hay4YHBIX
IKCIIEPHMEHTOB.

Ymersn:

- BbenAT, HatuBHyro JIHK wu3
OHMOJIOTHYECKOTO MaTepHhajia OJHUM W3
U3BECTHBIX  METOJOB,  MPOBOJIUTH
COOTBETCTBYIOIIYIO TPOOOIOATOTOBKY
JUIs MOJIEKYJISIPHO-0MOIOTHIECKHUX
aQHAIIN30B,

- ompenensath conepxkanue JHK wu
YUCTOTY npemnapara JHK
CHEKTPO(POTOMETPHUIECKUM METOIOM;

- TIPOBOJANTH aHAIIN3 PEKOMOMHAHTHOTO
Oermka u3 TaMMa-npoayLeHTa,
BBIIIOJIHATh PECTPUKLUUOHHBIN aHalu3
JHK;

- mpoBoguth 3nekrpodopes JHK,
I'PaMOTHO OLIEHHUTH PE3yNbTaThl;

- paccuuTaTth paiiMepsl TS
IIPOBEACHUS TP, IIPAUTOTOBUTH
MHKyOannoHHyo cmech s [P u
MPOBECTH  PEAKIMI0  aMIUTU(PUKAITUN
JIHK.

Baagern:

- HaBbIKaMHU 9KCIUTyaTaluu
COBPEMEHHOU annaparypbl u
o0opynoBaHus s MPOBEACHUS
HAy4YHO-UCCIIEI0BATEIbCKUX u
71ab0paTOpHBIX PadoT;

- 3HAHWAMHU IIPUHIIUIIOB COCTaBICHUS
HayYHO-TEXHHYECKUX  IIPOEKTOB M
OTYETOB.




4. CTpyKTYypa ¥ coepKaHue TUCHUIIMHBI

OO0mias TpyA0€MKOCTh JUCIIMIUIMHBI COCTABIISIET 3 3aueTHbIe eanHuUIb], 108 yacos.

Bunnbl yue6Hoi padoThl, BKIOYas
CaMOCTOSITeIbHYIO PA0OTY CTY/ICHTOB

@DopMBbI TEKYLIET0

KOHTPOJIA
U TPYA0EMKOCTh (B yacax) yCIeBaeMocTH (10
N Henens JlabopaTopHbie Helenam
0 /;1 Pasjgen AMCHUIIHHBI CemecrTp | cemecr- 33“51"1:1” cemecmpa)
pa Jlek- OGumas “;::T"“? cp DopmbI }
U MPOMEKYTOYHOIA
TPyROEM | HecKas aTTecTaluu (no
KOCTh  |MIOATrOTOB-
Ka cemecmpam)
1 | Crpykrypa, PyHKIIMY U AHHAMUKA OHOTIOJMMEPOB KIETKH
1.1 | Ilpeamet u MeTOBI 7 7 2 2 4 ITuceMeHHBINA U
MOJIEKYJIIPHOU YCTHBIHA OTYET,
onosorum. KOHTPOJIbHAS
pabora.
1.2 | Ctpykrypa, pyHKIHU U 7 8 2 4 [TucemeHHBIN U
JMHAMUKa OEITKOB. YCTHBIH OTYeT,
KOHTPOJIbHAS
pabora.
1.3 | Ctpykrypa u ¢GyHKUUH 7 9 2 4 4 Brmonnenue
HYKJIEHHOBBIX KHCIIOT. y4eOHOTO TecTa.
Pedepatsr,
JIOKJIAJIBL.
1.4 | MonexymnspHoe 2 4 Pedeparsr,
KJIOHHPOBAHUE. JIOKJIaIblL.
2 | CtpykTypHO-(hyHKIIMOHAIbHAS OpraHU3aIlks TCHOMA U IIPOTeOMa
2.1 | MonexynspHbie 7 10 2 2 4 Brmmonnenue
MEXaHU3MbI y4eOHOTO TecTa.
peIUINKaINH, Pedepartsr.
perapanuu u
PEKOMOMHAITUH.
2.2 | Tpanckpunuus y npo- u 7 11 2 2 4 Bremonnenne
JYKapHOT. y4eOHOTO TecTa.
PedepaTsl.
2.3 | Tpancusmms - 7 12 2 2 4 Brmonnenne
OomocuHTE3 OeKa y49e0HOro TecTa.
Pedepats
2.4 | buoxumuyeckue 2 2 4 Brmonnenne
OCHOBBI MaTPUYHBIX y4eOHOTO TecTa.
CHHTE30B Pedeparst
2.5 | llepcexTBHEBIE 7 13 6 4 4 [TuceMeHHBIN U
HaIpaBJICHUS YCTHBIN OTYET.
WCCJIEIOBAHNUH. Pedepats
IIpomexyTounas 7 14 JK3aMeH
arrecranus — 364.
HToOro mo (MCUMIINHE 12 24 4 36

— 108 4.

Copepxanue I CHUIIIMHBI
Pa3znen 1 CTpykTypa U AUHAMHMKA OMONOJIUMEPOB KJIETKH
1.1 IlpeaMer U METO/ibl MOJEKYISIpHON Onosioruu. XapakTepucTHKa MOJIEKYJISIpHOW OMOIOTHH

KaK HayKH, 3aHUMAIOLIeicsl U3yuyeHUEM MOJIEKYISIPHBIX OCHOB JKU3HEIEATEIbHOCTH KiIeTku. Mcropus
BO3HUKHOBEHUSI U PAa3BUTUS MOJIEKYJspHOH Ouonoruu. Padorsr Y. ActOropu u JIx. Kennpro mno




PEHTTEHOCTPYKTYpHOMY aHanmu3y OenkoB. Unentudukamus JIHK kak HocuTens TeHETUYECKOM
undopmarnuu (T. OBepu). Bupycel m darum kak mepBbie OOBEKTHI MOJICKYJISIPHON OHWOIOTHH.
HccnenoBanust MpoLeccoB caMOCOOPKH U IIUKJIOB Pa3BUTHUSI BUPYCOB U (aroB; OOHApYKEHHE SBJIE-
HUS TeHETUYECKOW pekoMOuHanmu y ¢aros (padoter M. JlenbOproka, I'. [lIpamma, Y. Atabekona, H.
Kucenera, b. Ilornaszosa, I'. ®penkens-Konpara, C. ['epmen3ona u ap.). Pabotsl E. Uapradoda, V.
Yusepa, [Ixx. Yorcona. MeTo bl U3y4eHUs CTPYKTYPBI M CBOMCTB HYKJIEMHOBBIX KHUCJIOT U OEJIKOB.

1.2 Crpykrypa, OYHKIIMU U AWHAMHUKA OenKoB. beinku kak HeperyiaspHble OHOMOIMMEpHI.
OU3NKO-XUMUYECKHE CBOWCTBA aMUHOKHCIOT. [lenTun u nmonunentua, NpoTeuH U npoteua. I'mko-
U JIUIONPOTEHIbl. YPOBHU CTPYKTYpHOM oOpraHu3anuu OenkoB. HaamosekyssipHble KI€TOYHBIC
CTPYKTYpHI. ['1oOynsipHbie U GubOprLisapHbie 0enku. OCHOBHBIE OHMOIOrHYecKue QYHKIIUU OCIIKOB H
nenTtuaoB. [Ipomneccunr u onnuur 6enka. [lepBuyHas CTpyKTypa Kak YPOBEHb OpTaHM3AINH OelKa.
MeTob1 onpesiesieHus: NoCae0BaTeIbHOCTH aMUHOKHCIIOT B Oenike. Bropuunas crpykrypa Oenka. o-
CHHpaJIb KaK BAKHEHIINIA 3JIEMEHT BTOPUYHON CTPYKTYpBI. Poib OOKOBBIX pajiiKkaioB aMUHOKHCIIOT
B (OpMHpOBaHUU O-CIHpaieil. B-CTpyKTypa: Mapaiie]bHOEe U aHTUIApAJICNIbHOE PACIIOIOKEHUE
neneil npu ¢popMupoBaHuu cioeB. TpeTudHas cTpykrypa Oenka. CTaOMIBHOCTh MPOCTPAHCTBEHHON
cTpykTypbl. ['mapodobroe sapo. dopma, KOMIAKTHOCTH M JUHAMHUKAa MOJIEKysbl Oeinka. Poib
TUCYIb(GUIHBIX CBSA3€H B CTAOMIM3ALUK TPETHYHOM CTPYKTYPhl HEKOTOPHIX OETKOB U IENTHIOB.
UYerBepTuuHas cTpykrypa Oenka. ['oMo- U rerepoMynbTUMEpPHBIE OEIIKH.

1.3 Crpykrypa ¥ GYHKIMM HYKIEHMHOBBIX KHCIOT. Co3gaHue OuCHUpaIbHOW MOJAETH
mosekynbl JJHK (k. Yorcon u @. Kpuk). PacuuppoBka cTpykTypsl psjga O€lIKOB U BBISIBICHHE
CBs3M MeXIy uX cTpykrypoit u dynkuueit (JI. [Tonmunr, M. Ilepyru, Ix. Kenapro, ®@. Canrep u ap.).
HyxnenHoBble KHCIOTHI Kak OHOIOJMMEPBI HEPEryssipHOro crpoeHus. CBOHCTBAa HYKJIEHHOBBIX
kucioT B pactBopax. JIHK kak renernueckuit marepuan. ['eH kak nonunykieotun. [IpuHuumst
crpoenust JIHK. Hykneo3un, HyKI€OTHI, OJMTOHYKICOTH], TOJIUHYKICOTH. B-, A- u Z- dopmser
JHK. PacumdpoBka ctpykrypsl u ¢ynkuuu T1-PHK (P. Xommu, A. baes, A. Puu, A. Kuyr).
Crpykrypa p-PHK u M-PHK. LlentpanpHas norma MoiekyisipHoil Owuomnormu. PacmmgpoBka
reHernyeckoro koaa (M. Hupen6epr, C. Oudoa); xumuueckuii cunres rena (X.-I'. Kopana); uzyuenue
CTPYKTypHOM opranuszauuu pudbocombl (A. CnupunH, M. Homypa); BbIICHEHHE OCHOBHBIX
MEXaHU3MOB CHHTe3a HYKJIeHMHOBBIX KucioT (A. Kopubepr, C. Ouoa); oTkpbiTHE 0OpaTHOU
tpanckpunuuu (X. Temun, Jl. bantumop); pazpadotka metonos cekBenuposanus JJHK (®. Canrep u
P. Koyncon; A. Makcam u VY. I'mianOept). OtkpbiTue Hykseocom (P. KopubGepr, A. Kuyr) u
uHpopmocom (A. Cnupum, I'. 'eoprues).

1.4 MonekynspHoe kJloHHpoBaHUe. Pa3zpaborka Merona pekomOuHaHTHBIX JJHK kak ocHOBBI
reHernyeckoil umxkenepuu (I1. bepr u cotp.). 'eneTnueckast MH)KeHEpHsI KaK TEXHOJIOTHS TOTYyUEHUS
(YHKLIMOHAJIBHO aKTUBHBIX reHeTHdeckux cTpykryp. Pectpukums JIHK. Pectpukrasbl, ux BHIBI,
cBoiictBa u ocobenHoctu Bo3zaeiicTeus Ha JJHK. Knonuposanue pparmenrta JIHK. Bexktopsl monexy-
JsIpHOTO KJIOHMpoBaHUs. [Ima3munbl, ux cBoiictBa U ¢yHkuuu. banku renoB. IlomydeHue reHos c
UCIIOJIb30BAHUEM OOpaTHOW TpaHCKpUNTa3bl. JIOCTHKEHUS M MEPCIEKTUBbl T€HETUYECKON HHKEHEPUH.
TpaHcreHHbIE pacTeHUS U KHUBOTHBIC. [ €HHAs MHXKEHEPHs U JIeYeHHE “MOJIEKYISIPHBIX~ 00JIe3HEH.

Pa3nen 2 CTpykTypHO-PYyHKIMOHAIbHAS OPraHU3alUsl TEHOMA U NMPOTeoMa

2.1 MosiekynspHble MEXaHU3Mbl PEIUIMKAIMK, perapanuu ¥ pekoMOuHanuu. Perumkanus —
npouecc ynpoenus JHK. IMpunmuner pennmukanuu JIHK. Joka3aTrenbCcTBO MOITYKOHCEPBATHBHOIO
xapakrtepa perukanuu. [lonstue o matpuue u 3atpaske npu permmkanuu JJHK. @epmentatuBHas
cucrema cunre3a JIHK in vitro. Ilennas nonumepasnas peakius. [Togoop mpaiimepos mis TTIP.
PasnoBumnoctu IILP. TIL[P B peanmsnom Bpemenu (Real-time PCR). CexsenupoBanue JIHK.
Crpoenre u ¢pyukunu JIHK-momumepassr 1 u3 E.coli. 3nadyenne 3'—5' u 5'—>3' ruaponuTHaecKux
akTuBHOCTeH. Cxembl perumkanuu. CoBpemenHas cxema permkanuu JIHK E.coli (“monmens
tpomboHa"). OcobenHoctn permkanuu JIHK osykapuor. Pemapamus JHK. OcHoBHbIE
penapabenbHblie noBpexxaeHus B JIHK u npuniune ux ucnpasnenus. PekomMOuHanus, ee MEXaHU3MbI
U POJIb B SBOJIIOIHH.




2.2 Tpanckpunius y mpo- ¥ 3yKapuoT. TpaHckpunmus - obpa3zoBanue moiekyn M-PHK.
Teopus “PHK-mupa”. O6paTtHas Tpanckpumnmus. CoBpeMeHHbIe TIpeacTaBieHus o ctpykrype TPHK,
pPHK u MPHK. Monouuctponossie u nonumucrponossie MPHK. Mudpopmomepsr n nHGpOpPMOCOMBI
kak (opmbl cymectBoBanus MPHK B snpe u nuroruiazme kietok. IIpeprIBUCTBIE TeHBI 3YKapHOT:
9K30HBI M MHTPOHBL [loHsTHe 00 omnepone. CyOwbemaumnuuHblii coctaB PHK-noxmmepassr E.coli.
npunuuisl padotsl PHK-nonumepas. OcoGeHHOCTH CTPYKTYpbl IPOMOTOPOB. DTallbl TPAHCKPHUIILIHH.
Perymsauus tpanckpuniui. OCOOCHHOCTH TPAHCKPHIILUHU Yy dyKapuoT. [lonarue o0 sHxaHcepax u
cainencepax. Ilponeccunr m-PHK sykapuot: kenupoBaHue, MOIMAACHUIMPOBAHUE, CIUIANCHUHT,
penaktupoBaHue. PazimuHble MEXaHU3MBbI CIUIAMCUHTA.

2.3 Tpaucasauus — 6uocuHTe3 Oenaka. MaTpuuHblii MexaHW3M OumocuHTe3a OenkoB. Pubocoma
Kak MousiekyisipHas MmamunHa. Crpykrypa T-PHK. Pexornunumsa. AmwmnoamuiumpoBanue T1-PHK.
Ctpykrypa pubocom mpo- u 3ykapuort. [lentpsl pubocom E.coli. Dranbr Tpancisiuu (MHAITAALINS,
AIIOHTAIMSI, TEPMUHAIMS), €€ MEXaHH3Mbl U PETYJALUS y MpOo- U dyKapuoT. benkoBbie (akTopsl
TpaHcisinuu. [lo3uTHBHAsT M HEraTUBHAs PEryisuus TpPaHCIALMM. Perynsuus TpaHCIALMH Yy
6akreprodaros. JJoMeHHBIN TPUHIMIT CTPYKTYPHOM OpraHU3aluU U YBOJIIOIIH OCITKOB.

2.4 BUOXMMHMYECKHE OCHOBBI MATPUYHBIX CHHTE30B. XAapaKTePUCTHKA Ha MOJEKYISIPHOM
YPOBHE OCHOBHBIX ITPOLIECCOB, MPOTEKAIOUIMX B JKUBOM KIETKE: PEIUIMKALUH, TPaHCKPUIILHH,
TpaHCISALUHU, PEKOMOMHALIUHY, perapanui, a Taxxke npoueccuara PHK u 6enkoB.

2.5 TlepcrieKTHBHBIC HANpaBiICHHs HUcCienoBaHuii. [loHSATHE O TEHOMHKE, MPOTCOMHUKE,
TPaHCKPUIITOMUKE, MeTabonomuke, OMoMH(OpMAaTHKE M CHHTETHYECKOW Ouonoruu. BuHenpenue
JOCTHKEHUI MOJIEKYJISIpHOM OHojoruu B OMOMENMUMHCKHE HccaenoBaHus. HoBele meauumHckue
ouorexnoynorun. IloctreHomHas spa Ouonoruu. DIEKTPOHHBIE 6a3bl NaHHBIX. CTaOMILHOCTh TEHOMA
U JUHAMMYHOCTH INpoTeoMma. buonH@opmaTHka: CpaBHEHHE I10OCIIEIOBATEIbHOCTEH HYKJIEOTUIOB,
CpPaBHEHME MOCJIEI0BATEIIbHOCTEH aMHUHOKHCIOTHBIX OCTaTKOB. MneHtudukamus GyHKIMOHATBHBIX
oOnacTeld TeéHOMa Ha OCHOBE HYKJIEOTHUAHOIO cOCTaBa. BblsiBieHHE (QyHKUMOHAJIBHO 3HAUYMMBIX
yuacTkoB OenkoB. CuHTeTHdeckas OHONOTUSA: MPOOJIEMBI «UCKYCCTBEHHOTO TE€HOMa» H
«cuHTeTH4eckord kierkn». Co3naHue NPUHUUIUAIBHO HOBBIX IOAXOAOB B JAMAarHOCTHUKE,
IPOTHOCTUKE U JICUEHUH COLIMAIBHO 3HAYMMBIX 3a00J1€BaHUH.

5. O0pa3oBaTe/bHbIE TEXHOJOTHHU, TPUMeHsIeMble IPH 0CBOECHHUH U CHMIJIHHBI

[Tpu peanuzanuu yueOHON AMCHUIUIMHBI UCTIOJIB3YIOTCS cieayronme GopMbl 00ydeHus:

1) mpaduyuonnvie: NEKIMU, CEMUHAPBI, TPAKTUICCKUE 3aHSATHSL.

2) coepemenHbie UHMEPAKMUBHbIE MEXHON02UN: CO3JIaHNe TPOOICMHBIX CHTYaIlMi, pOJEBbIE,
JIeJTOBBIE UTPbI, MHTEPAKTUBHBIE JIEKIIUH, TCKYCCHH.

B xoze peanuszanuu nporpaMMbl UCIOIb3YIOTCS CIIEAYIOIINE 00pa3oBaTeIbHbIE TEXHOIOTHHU:

- JIMAJIOTOBOE OOYYEeHHE, B XOJ€ KOTOPOTO OCYIIECTBISIETCS B3aMMOJICHCTBHE IPETOJaBaTeNs U
00yJaemMoro; BOBJE€UYEHHE B MPOLECC MO3HAHUS, MAaKCUMAJIbHOIO KOJMYECTBA yJalluxcs, B atMocdepe
NOOPO’KENaTeNbHOCTH U B3aUMHON TOJICPKKH. J[JIs1 3TOTO Ha JIEKIHAX TPEAIoiaraeTcsi HCIoIb30-
BaTh CUCTEMY MPE3EHTALUHU C JEMOHCTpalMel OTAETbHBIX 33/1a4 BUPTYaJIbHOTO PAKTUKYMa;

- «MHAHU-JICKIIUSDY;

- IPUBJICUEHHUE CIEIMATIMCTOB 110 pean3alliil HHCTPYMEHTATbHBIX METOJIOB aHAJIN34;

- pa3pabotka «IIpoekTa (cxembl) UCCIEIOBAHUS»; MTPUOOPETEHNE HABBIKOB pabOThl Ha MpuOOpax;
HKCKYPCHH B LEHTPHI KOJUIEKTUBHOTO IMOJIb30BaHMA Il 3HAKOMCTBA C YHUKAJIbHBIM JIAOOPaTOPHBIM
00opyoBaHUEM;

- IOJITOTOBKA PELIeH3Ui Ha Hay4YHbIe CTaThU, OJArOTOBKA peepaToB U JOKIAJI0B HA CEMUHAPAX;

- PUBJICYEHUE CTY/ICHTOB K HAYYHOU paboTe Ha Kadeape.

[lpu peanu3anuy pa3IUYHBIX BHUJIOB Y4€OHOM pabOTHl MpeaycMaTpUBAaeTCs HCIOJIb30BAHUE
HanOosiee WH(OPMATHUBHBIX K OOMIENOCTYNMHBIX pecypcoB WMuTepHera. OmuuM w3 Hambosee
U3BECTHBIX CHENMAIbHBIX CAlTOB B PYCCKOSI3BIYHOM cerMeHTe VIHTepHeTa sBIsSETCS CaiT
MOLBIOL.RU — Metoasl, uHGOpMAIUS ¥ TPOTPaMMBI JUII MOJEKYJISPHBIX Owonoros. Caift



ocHoBad B 2000 rofy, cTabmiIbHO (PYHKIIMOHUPYET U MPOJOIDKAECT JUHAMUYHO pa3BUBaThCs. Paboras
C IporpaMMaMu HeoOXOAMMO CJI€ZOBaTh HPHUBEICHHBIM Ha cailTe MHCTPYKIMSM, MPOCTBIM H
noHaTHeIM. CoJepxkarenbHas 4acTb pabOT MOMKET MEHATHCS WM BOOOIIE OBITH MPOU3BOJIBHOM,
IIOCKOJIBKY HUX TJaBHas LEelb — MPaKTUYECKUM HABBIK CTYIEHTOB B paloTe ¢ M0J00HBIMU
nporpamMamu. [loaToMy, CaMOCTOATENBHOCTh W WHHUIMATHBA CO  CTOPOHBI  CTYIEHTOB
npuBercTByeTcs. BputokenHas Ha caiite MOLBIOL.RU dopma ocymecTBiseTr TpaHCISITHIO
HYKJICOTHIHOM TMOCJEeOBATEIbHOCTH B BBIOPAaHHBIX paMKaxX CUYUTHIBAaHHSA. MOXXHO BbIOMpPATH
HECKOJIbKO PaMOK OJHOBPEMEHHO, TaKX€ MOXHO HCIOJIb30BaTh OJHO- U TPEXOYKBEHHBIH KOJ JUIs
0003HaueHWsI aMUHOKHUCIOT. Mcmonbp3oBanue ¢GOpMBI JEIOBOM WIPhl € HWHAWBUIAYAIbHBIMU
3aJJaHUAMU PAa3HBIM I'PYyIIIaM PU3BAHO AKTUBU3UPOBATh MBICIUTEIIBHYIO A€ATEIBHOCTh CTYAEHTOB B
nyxe copeBHOBaHUS. IIpu mpoBeeHHMH JTa0OPATOPHBIX 3aHATUH B paMKaxX HpaAKMU4ecKkoll
n0020MO6KY TAKXKe MPEoaraeTcs NpeloCcTaBIsaTh CTYI€HTaM MAKCUMAIbHYI CaMOCTOATEIbHOCTh
B UX TOJATOTOBKE M TNPOBEACHUU. TakuM o0pa3oM y CTYAEHTOB (OPMHPYIOTCS 0a30BbIE HABBIKH
IUTAHUPOBAHMS M OPraHU3aLMKM HAYy4HOIO SKCIEPUMEHTA, pabOThl HA COBPEMEHHOM J1abOpaTOpHOM
000pyOBaHWH, TO3BOJSIIOIIEM IPOBOAUTH MOJICKYJISIPHO-OMOIOTHYECKUN aHaIM3, a TaKxke
NEepBUYHbIE HABBIKM paboThl ¢ 0a3aMu JaHHBIX OaHKOB OENKOBBIX M  HYKICOTHIHBIX
IIOCJIEI0BATEIbHOCTEN.

3aHATHSI JIEKIIMOHHOT'O THIIA 10 JAHHOW TUCLUIIIMHE COCTABISAIOT 17 % ayIUTOPHBIX 3aHATHI.

VY nenbHBIN BeC HHTEPAKTUBHBIX (popM 00ydeHust cocTaBisieT 0koa0o 20% ayIUTOPHBIX 3aHATHH.

Oco0eHHOCTH OpraHu3alnun 00pa3oBaTeIbLHOIO Mpolecca
JJISI HHBAJIUI0B U JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbSI

— HCIOJb30BaHME UHIIMBHUAYATbHBIX TPaUKOB 00YUEHUS U CAAUM IK3aMEHAIIMOHHBIX CECCHIA;

— OpraHu3auys KOJUIEKTUBHBIX 3aHATUM B CTYJECHUYECKUX TPyNIIax C LEJNbI0 OKa3aHUs NMOMOIIU B
MOJTyYeHU U MH(POPMAITUN HHBATUIAM U JIMIIAM C OTPAHHYECHHBIMHA BO3MOKHOCTSIMU 37I0POBbS;

— TMpOBEACHUE WHAWBUAYAIbHBIX KOPPEKIHMOHHBIX KOHCYJIbTAUWW J/JII MHBAJIUIAOB U JIHUI C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBS;

— ISl TUI] C OTPAaHUYCHUSIMU TI0 CIIYXY JJIsi OOJIETYeHUsI YCBOCHHSI MaTepuraia MpeaycMaTpruBaeTCs
MaKCHMQJIbHO BO3MOXXHasi BHU3yalu3alus JEKIHMOHHOTO Kypca, B TOM YHCIE MIAPOKOE
UCIIONIb30BaHNE WIUTIOCTPATUBHOTO MaTrepHalia, MYJIbTUMEIUNHON TEXHHKH, TyOIupoBaHHE
OCHOBHBIX TTOHSTHH M TTONOKEHUH HA ClIanaax;

— Ui JUI] C OTPaHUYCHUSIMU 10 3PEHUI0 TIPEeTyCMaTPUBACTCS UCTIOIb30BAaHNE KPYITHOMACIITAOHBIX
HarJISIIHBIX TTOCOOHH.

6. YdyeOHO-MeTOaM4YecKOe olecrieyeHHe CAMOCTOSATEJbHON  padoOThl  CTYJAEHTOB.
OueHoyHbIe cpeAcTBa AJIs TEKYLIEro KOHTPOJS yCHEBAEMOCTH, NIPOMEKYTOYHOM aTTecTalHMu
110 UTOraM OCBOCHHH JMCUHUIIUHBI.

[Ipn peanmszanuy TaHHON JUCLUIUIMHBI MUCIOJB3YIOTCS CIEIYIOIIME BUABI CAMOCTOSTEIBHOU
paboThl — MOJATOTOBKA K JIAOOPATOPHBIM, CEMHUHAPCKUM 3aHATUSAM U KOHTPOJIBHBIM paboTam, paboTa
C JUTEepaTypo s MOArOTOBKM J0KianoB. CamocTosiTenpHas paboTa CTYIEHTOB IMOJAKpEIIeHa
y4eOHO-METOIUUYECKUM U HH(OPMAIMOHHBIM OOECIeYeHHEM, BKIIIOYAIOUIMM Yy4eOHUKH, y4yeOHO-
METOJMYECKHe MOCcOoOMs, KOHCHEKThl JieKinid, MHTepHeT-pecypchl. Tekylmuil KOHTPOJIb BKIIIOYAET
OIIPOCHI U TECTUPOBAHUE.

®DoH/T OLIEHOYHBIX CPEACTB OPOPMIIEH B KAUECTBE MPIIIOKEHUS K yueOHOM pabodeil mporpaMme
JUCHUTUTMHBL «MoJeKysipHas OMOIOTUs».

B pamkax camocTosiTeNbHONM pabOThl CTYAEHThl TOTOBAT pedeparbl MO MOJEKYJISIpHOU
O6uosIorny, a TakXkKe JOKJIabl K CEMHHAPCKUM 3aHATHAM. [IpuMepHBIii nepeueHb TeM A 3THX padoT
npuBeseH Hke. [loaroroBneHHblil pedepar o BEIOpaHHONM TeMe NMPEeAOCTaBISETCs MPenoaBaTello
Ha MpoBepky. Pedeparbl, mogydyuBIIne BBHICOKYIO OLEHKY, MPEACTABIAIOTCA JAPYTHUM CTYIEHTaM Ha
CEMUHApPCKOM 3aHATHHM. KOHTpOJIBHBIE BONPOCHI M 3aJaHUSA JUIS NPOBEIACHUS TEKYIIETO KOHTPOJIA



MPOBOSTCS MpernoaBaTesieM B (opMe YCTHOTO M MUCBMEHHOTO OMPOCOB WM TecTupoBanus. Huxke
MIPUBEICHBI 331aHKUS 17151 TeCTOB. CIHMCOK BOMPOCOB K MPOMEKYTOYHOM aTTECTAlMHU TAK)KE MPUBEICH ajee.

6.1. Ilepeyenn 1a0OPATOPHBIX PAdOT K JUCIUIIIMHE

1.Beinenenue JIHK dbenon-xmopodopMHEIM METOIOM.
. Beinenenue miazmuanoin JIHK.

. Beiienenue u ounctka GesKoB.

. DnexTpodope3 HyKIEHHOBBIX KUCIIOT.

. PecTtpukimonnsiit ananus JTHK.

. [MIP-ammumdukarmus JJHK.

o ks Wi

6.2. Tembl pedepaToB H T0KJIAT0B
. benok-06enkoBbie B3anMoAeHCTBHSI. MOJIEKYISIPHBIN TOKUHT.
. Brugnue cynepcnupanuszanuu Ha CTpyKTypy ABoMHOM cnupanu JJHK.
Pubocoma - camblif KpyHBIN HYKJIEONPOTEUIHBIN KOMILJIEKC KIETKH.
. Temomepsl, TenoMepasa: CTapeHUE U pax.
. Opranusanusi reHomMa IpoKapuoT.
ITnasmuasl. Meronsl kapTupoBaHus. Vcrionb3oBaHue B FEHETUYECKON HHKEHEPHH.
. @onauHr Oenka.
. 'eHom BUpycOB GakTepHii.
. buocunres 6enka Ha pubocomax.
0. INocTTpaHCHAMOHHBIN IPOLIECCHHT OeKa.
11. Tononorus u konpopmarus JJHK.
12. Mexanu3msl perapanuu JJHK.
13. MoutekymsipHbIC MEXaHU3MbI PEKOMOWHAIINH.
14. MonekynspHasi OMOJIOTHs BUpYca UMMYHOIe(UIINTA YETIOBEKA.
15. T'opu3oHTaNBHBIN TEPEHOC TEHOB U €r0 POJIb B ABOIIOIUU MTPOKAPHOT.
16. Cuctems! pectpukiun u Moauduxammu JJHK.
17. Tpanckpunuusa. Ctpykrypa u ¢pyHkus 6akrepuanbHoii PHK-nonumepassi.
18. Perynsuus 3Kcrpeccuu TeéHOB Ha YPOBHE TPAHCKPHUIIIIUH.
19. THK-gmarHocTHKa HACIEICTBEHHBIX M NH()EKIIMOHHBIX 3200JI€BaHMA.
20. Metons! Beigeneuus u ounctku JJHK, PHK u Genkos.
21. Paxk - Gone3Hb TeHOMa.
22. T'eHHas Tepanus: METOAbI U NEPCHEKTUBBI.
23. Texnomorus pexkomOuHanTHOU JIHK. BekTOpBI MOJEKYISIPHOTO KIIOHUPOBAHHUSL.
24. CpaBHeHHE CTPYKTYPHBIX 0COO€HHOCTEH MPO- U 3YKapUOTUYECKHX T€HOB.
25. T'enommuKa, IPOTEOMHKA, TPAHCKPUIITOMUKA U T€HOCUCTEMATHKA.
26. JTHK-mapkepsl.
27. TpancreHo03: HACTOsIIEE U OyTyIIIee.
28. PecTpukTasbl ¥ UX UCIOJIb30BAaHUE B TEHETHUECKOW MH)KEHEPUH.
29. T'm6pummzamms THK.
30. Cunrernueckuii renom. [Ipoext “YKuzub, Bepcus 2.0”.
31. IemHas monmMMepasHasi peakiusl.
32. Meto/pbl ycTaHOBJIEHUS IepBUUHOM cTpykTypsl JJHK.
33. ®epmeHTHI U OeNKOBBIE (haKTOPHI, yyacTByomue B perutukamun JJHK.

B OONOOUTAWNE

6.3. Bonpochl U1 CaMOCTOATEIbHOI PadoThl MPH MOATOTOBKE K TEOPeTHYeCKOi 4acTu

JIa00paTOPHBIX 3AHATHH



1. OcHoBHBIE 3Tarnbl pa3BUTUS MOJIEKYJIAPHON OUOJIOTHH.

2. Ipunnumne ctpoenus JJHK u PHK. Meroas! Beinenenus JJHK.

3. Bunet PHK 1 ux ¢yHKIMH.

4. T'eHoM mpo- ¥ DYKapuoT. PazmMepbl 1 yCTPOMCTBO T€HOMOB.

5. M30BITOYHOCTh  JYKapPUOTHYECKOTO TeHOMA. OK30HBI, WHTPOHBI, MEXICHHbIE 00JacTH,
MOBTOPSIOLIUECS 3JIEMEHTHI.

6. KoMIakTHOCTh reéHOMa 3yKapuoT. Y pOBHH KOMIAKTH3alUu. [ MICTOHBI.

7. Perumukamus JIHK. JIHK-monumepasel. @epmentaTtuBHas cucrema cuate3a JIHK in vitro.

8. PHK-monumepasa E.coli. Ctpykrypa nmpomoTopa.

9. Dransl TpaHckpunuuu. THruOUTOPHI TPaHCKPUIIIUH.

10. Ocobennoctu Tpanckpumiuu y sykapuot. [Iponeccunr mPHK.

11. Kenuposanue u nosmanenuaupopanre mPHK sykapuor.

12. Cunaticuar mPHK, nmousitue 00 aBTocIialicuHre.

13. Tpancnsuust — 6GMoCcHHTE3 OeIKa.

14. PuGocoma kak MOJICKYJIIpHAs MallllHA.

15. Dranbl TpaHCIAMH, €€ CXOJCTBO U Pa3NIMyus Y IPO- U SyKapHOT. benkoBbie PakTopbl TPAHCIIALIUH.

16. ITo3uTuBHAS W HETATUBHAS PETYJISIUS TPAHCIISIIIHH.

17. buoundopmaruka: cpaBHEHHUE MOCIEI0BATEILHOCTEH HYKICOTHI0B, CPABHEHHE
MOCJIEIOBATEIbHOCTEH aMUHOKHCIOTHBIX OCTATKOB.

18. Cunrernueckas OMOIOTHS: MPOOIEMBbI «MCKYCCTBEHHOTO TEHOMAa)» U «CUHTETHUYECKON KIETKM.

19. Opranuzanus npo- U SyKapuOTUIECKUX TEHOMOB.

20. Metoabl CeKBEHUPOBAHHUS TEHOMOB.

21. CtaOuibHOCTh TEHOMA M IMHAMUYHOCTH IPOTEOMA.

22. T'enetnyeckas WHXeHepUs Kak TexHomorus pekomOunanton JTHK.

23. Paspabotka ocHOB TexHonoruu. Padotsr [1.bepra u coTpyaHUKOB.

24. Mertoabl noiay4eHus PYHKIIMOHATBHO aKTUBHBIX T€HETUYECKUX CTPYKTYP

25. Cucrembl peCTpUKIIUN-MOINDUKAITUH.

26. Pectpukrasbl, HX BUIBI, CBOKWCTBA U 0coOeHHOCTH Bo3eicTBus Ha JJHK.

27. Cxema kinonupoBanue (parmenrta JJHK.

28. BekTopbl MONEKYISPHOTO KIOHHUPOBaHUs. baHKku reHoB.

29. Tlma3muzbl, UX CBOWCTBA M (DYHKIIHH.

30. TTomyuenue renos in Vitro ¢ ucnonszoanuem JJTHK-nonimepa3s 1 00paTHO# TpaHCKPUIITA3BI.

31. TI'eHHas Tepamnus: JeUeHUE “‘MOJICKYISPHBIX OOJIC3HEH.

32. TpaucreHHble pacTeHHs. METOIbI OIy4EHUsI, TPOOIEMBI U TIEPCTIEKTUBBI

33. TpaHCreHHBIC )KUBOTHBIC, IIEPCIICKTUBHBIC JIJISI OMOMETUIINHEI.

34. JlocTmkeHus U MpoOIeMbl TeHETUYECKON HHKEHEPUU.

35. bubnuoTexu nmenTuI0B B ()arOBBIX BEKTOPAX.

36. daroBbie OMOTMOTEKH PEKOMOMHAHTHBIX aHTUTEN. Dar-TucIuien.

37. benkoBas HH>KEHEPHsI, TPUHIIUITHI H IPUMCHCHHE.

6.4. IlpuMepbI TECTOB MO MOJIEKYJISIPHOIT OHOJIOrHI

1. Tpauncnopthas PHK
TpancnopTupyeT aMUHOKUCIIOTY K pubocome
TpancnopTupyeT aMMHOKUCIIOTY B SIIPO
TpancnopTupyet HyKJIEOTH] K pudbocoMe
TpancropTupyeT HyKJIE€OTH]T B PO

2. OOpatHasi TPaHCKPUIIIHS - 3TO
- cunre3 JIHK o matpune PHK
- cunre3 PHK no marpune IHK
- cunte3 JIHK no marpune JITHK



- cunre3 PHK no marpune PHK
3. Uto o3Hauaer | enuHMIIA AKTUBHOCTH PECTPUKTA3ZBI:
KonmuecTtBo pepmenTa, Heodxoaumoro ais pectpukiuu 1 v JIHK
KomuyectBo depmenTa, Heooxoaumoro st pectpukimu 1 mr JJHK
Umucno akTUBHBIX HEHTPOB (hepMeHTa
KonunuecTBo BO3MOXKHBIX KOHPOpMaIHil pepMeHTa
4. benku Anpbeptca
CHIDKAIOT Temnepatypy miasienus JJHK
HE BIUSAIOT Ha TeMIieparypy 1iasnenus JJHK
YBEJIMUUBAIOT Temieparypy miasnenus [JHK
cTabunu3upyroT Temneparypy miasienus JHK
5. Yucno uatponos y E-coli
- 10000 -1
- 100 -0
6. Omepon 310
- Y4aCTOK IeHa
- y4acToK (epMeHTa
- (pyHKLIMOHAIBHO 00bETMHEHHBI HAOOP FEHOB
- CHHTETHUYECKHI aHaJor MOJIUIENTUAA
7. OcHoBHas npo0iemMa MOCTTeHOMHON dPbI
- [Ipe/icKa3aHue MepBUYHON CTPYKTYpHI Oeka 1o nocieaoBarenbHocty JJHK
- Ipe/icka3aHue BTOPUYHOM CTPYKTYpHI Oenka mo nocienoBatensHoct JJHK
- IpeJCKa3aHne TPETUIHOM CTPYKTYpHI Oenka 1o nocnenoBarenbHocTr JJHK
- Ipe/icKa3aHue YeTBEPTUYHOM CTPYKTYphI Oenka no nocneaoBarenbHoctu JJHK
8. Tpanckpunims 310

- cunare3 TPHK no MPHK - cunte3 MPHK mo IHK
- cuaTe3 JIHK mo MPHK - cuHTe3 Oenka mo MPHK
9. ®opwmel cniupanu JTHK
-AB,C -AB,Z
-C,D,E -T,R)Y

10. B coBpemennbix JJHK-cekBeHaTOpax MCIOIB3YIOT
Bbicoko3¢peKkTHBHBIN KanMIIApHBINA 351eKTpodope3
BricokorhPexkTHBHYIO JKUIKOCTHYIO XpOoMaTorpaduio
TonkocnoiiHy0 Xxpomarorpaduio
SIMP-criekTpocKonuio

11. sRHK sto
- marpuyHas PHK
- uHpopmannonnas PHK
- mantag PHK
- BupycHas PHK

12. ®onmuHT 3TO
- iepexoy 0eska Kiryook-riio0yina
- pectpuknus JJHK
- pa3pbIB KOBAJIEHTHOM CBS3H
- IUTABJIEHUE IBOMHOW CIIUpan

13. Jlunus Y ®-nornouienus oemnxa:

760 HM 260 um
180 HM 280 um

14. PesynbTat nesTENbHOCTH rupas
YBenuueHune yncia cynepBUTKoB aByxuenodeuynoi JJHK
CHmxeHue yncia cynepBuTkoB aByxuenoueynoi JJTHK



YBenuueHune yncia cynepBuTkoB ogHouenodeynon JTHK
CHmkeHue urcia CyrnepBUTKOB oaHouenoyeunoi JTHK

15. K ocHoBHBIM pemnapabenbHbiM oBpexaeHusM B JIHK He oTHOCSTCS
AnypuHu3anus; JlezaMmuHUpOBaHUE;
TuMuHOBBIE TUMEPBI;  AJIKUIMPOBAHUE

16. Dkcrmpeccusi reHeTUYeCKON HH(DOPMAIK UIET B HANIPaBJICHUH
- PHK = JIHK = Genok - monucaxapug = 6enok = JJHK
- IHK = PHK = 6enox - IHK = nunun = Oenok

17. VYnerpaueHTpuyrupoBaHue He IPUMEHSIOT JIS:
PectpukuroHHoro ananusa
AHanm3a pa3mepa 0eIKoB
Pa3pnenenust MakpoMoseKyn
AHanu3a CKOpOCTH CeAMMEHTAIUU

18. Kaxue MOHBI HHULIMUPYIOT PabOTY pEeCTPUKTA3:
Na'* Zn?*
M gz+ 8042-

19. B mpakTuke MOJICKYJISIPHON OHOJIOTHH TSI MATKOH JICHATypaIuu O0eka He IPUMEHSIOT:
[loBbiieHne Temneparypsl; ['yaHuInHa XJI0pum;
Harpus xnopunz; MoueBuny

20. He sBnsercsa meronom JIHK-cexBeHupoBanms
Merton repmunaropos no CeHrepy
[Imoc-munyc meton o Cenrepy
Merton Huk-Tpancisnuu no CeHrepy
Meton xuMuyeckoi nerpaganuu no Makcamy-I undeprty

21. He sBnsercs atarom [11P
Henatypauus JJHK HoctpauBanue ueneit JJHK
Orxur Tpancismus JTHK

22. 3arpaBka, HeoOxoaumas it uannuanuu cuaresa JJHK B metone TP
[Tpaiimep; Creticep;

Oneposn; [Ipomorop

23. ®epmeHT, uctonb3yembiil ipu amrrdukanuy JJHK
Tag-nmonumepasa; AT®d-aza;
I'enunkasa; Karanaza

6.4. Bonnpocsl kK IPOMEKYTOYHOM aTTeCTALMHA

[TpenmMeT 1 MeToabl MOJIEKYIISIpHOM Omosiornu. OcHOBHBIE ATanbl pa3BuTHs. LleHTpanbHast qorma
MOJeKysipHOi  Ouonorud. CoBpeMeHHble MEPCHEKTHUBHBIE HAIMpPaBICHUs — TE€HOMHKA,
MIPOTEOMHKA, TPAHCKPUIITOMHKA, METa00JIOMHKA, OMOMH(pOpPMaTHKa U CUHTETHYecKasi OUOJIOTHsL.
Crpykrypa JHK. Hyxneo3un, HyKI€OTHA, OJMTOHYKJIEOTH], MNOJMHYKIeOTHA. IIpuHOunIBI
ctpoenus asoiHoi cnupanu JHK. Ilapamerpsr B-, A- u Z-¢popm JHK. Hyxneonmporeuansie
KOMILIEKCBI.

Bunsr PHK. Ux pons B kiterke. PHK-nporennnsie kommiekcel. Manbsie PHK. @yHkiun mansix
PHK. PHK-unrepdepenuus.

Oyukuun JIHK. Undopmarmonnas emkocts [IHK. I'enermueckuit kona. OcHOBHBIE CBOMCTBa
reHeTH4ecKoro koja. KBa3uyoneTHslit KoJI. Y HUBEpCAIbHbIM FeHETHYECKUH KOJI.

benku xak HeperynspHsle ouononumepsl. [lentua u nonunenTHa, TPOTEUH U MPOTEUA. Y POBHU
CTPYKTYpHOU opranu3zauuu 6enkoB. Hagmonekymsipubie cTpykTypbl. ['1oOynsipabie u GpulOpusi-
nsipuble O0enku. OcHOBHbIE Ouonornyeckue pyHkuuu 6enkos. [Ipoueccunr u ¢ponguHr 6enka.
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Tpanckpurnus. [lonstue o6 omepone. CyObenunnunbiii coctaB PHK-momumepassr E.coli.
npuHiunbel  pabotel  PHK-monmumepas. OcoOeHHOCTH  CTPYKTYpHI IIPOMOTOPOB.  DTaribl
TPAHCKPUIILUH Y IIPOKAPUOT.

Perynsauus tpanckpunuuu y Oaxtepuil. HeratuBnas wunaykuus. [lo3uTuBHAas WHAYKIMS.
Herarusnas penpeccus. Ilo3utuBHas penpeccus. ATTEHyalluss B peryjsiliud SKCIIpPecCcUun
tpurntodanosoro onepona E.coli.

Oco0OeHHOCTH TPAaHCKPUIIMK Y JOyKapuoT. MHOXeCTBeHHOCTh U crenupuyaocts PHK-
noiaumepas dykapuoT. Cis-anmeMeHThl U trans-gakTopsl TpaHckpunuuu. OOpa3oBaHue
MHUIMATOPHBIX KoMmIiekcoB ¢ yuyactueM PHK-mommmepassr II. Tlonsitue 00 sHXaHcepax u
caiJieHcepax.

IIpoueccunr m-PHK sykapuoT: kenupoBaHue, MOJUAACHUIMPOBAHME, CIUIAWCHHI, pENaKTU-
poBaHue. PaznnuHble MEXaHU3MBI CIUIaiCUHra. Trans-crtalicuHr. AJbTEpHATUBHBINA CILIAHCHHT.
Tpancisuus. Crpykrypa t-PHK. Pekornunusa. Amunoamunuposanue t-PHK. Crpykrypa
pubocom mpo- u dykapuoT. Llentpsr pubocom E.coli. Drambl TpaHCHsuMU y NPOKapHOT.
benkoBble (hakTOpPBI TPAHCIALNY.

Penmkanus. [Tpunnune! penmukanuu JJHK. Jloka3aTenbcTBO MOJyKOHCEPBATUBHOIO XapakTepa
permukanyu. Ilonstue o marpuue u 3arpaBke npu permukanuu JIHK. ®depmenrtatuBHasA
cucrema cunte3a JIHK in vitro. PerummkatuBnas pekomOunanus JJHK.

Crpoenne u ¢ynkiuuu JHK-momumepasst 1 w3  E.coli. 3unasenne 3'-5' u 5'—>3
TUAPOJIUTUYECKUX AKTUBHOCTEM. (CXeMa HEeNpepbhlBHOM aHTUIAPAJUIENBHON  PEIIMKALUU
Kopubepra. Cxema HempepbIBHOHN mNapaiienbHON perumkamuu Kopaca. Cxema TpepbhIBHCTOMN
aHTUNapaIeIbHON perukanuu OKazaku.

CpasuurenbHas xapakrepuctuka JJHK-nomumepas I, 11 u 11 u3 E.coli. JJHK-noaumepaza 111,
holo-dbepment. Penaparust THK. OcHoBHbIe penapabenbhbie moBpexacaus B JJTHK u mpuHIUmb!
UX UCIIPABJICHUS.

[TonumepasHas nenHas peakuus. OcHOBBI MeToaa U npuMeHeHue. [Togbop npaiimepos s TTLIP.
PaznoBuanoctu I1LP. ITLIP B peansHoM Bpemenu (Real-time PCR).

CexBenupoBanue JIHK. Ilpunuun omnpenenenuss nepsuuHoil ctpykrypel JHK no Cenrepy.
Tepmunupyromue HykiaeoTuabl. [IpoBeneHHe CEKBEHUPYIOIIMX pEaKIUil W WHTEPHpETaLHs
pe3yabraroB. ABromMatnueckue JJHK-cekBeHaTopbl. DnekTpoHHbIE 0a3bl TaHHBIX HYKJICOTUIHBIX
IIOCJIEI0BATEIbHOCTEN.

Cospemennas cxema perutikaiun JJHK E.coli (Mmomens "tpom0ona"). IIpobnema neHaTypanuu
MaTpullbl npu pervvkanuu. benku SSB. I'enukasbl. [IpuHuunbsr paOoTsl U Omosiornyeckue
¢ynkuuu ronounzomepas. Ocodennoctu perukanuu JTHK sykapuor.

I'ennas mHxeHepuss. @epmentel reHHOW wuHKeHepun. Pectpukraspl. JIHK-muraser. JITHK-
nonumepasbl. @parment Kienosa. OOmias cxema KJIOHUPOBaHMSA TE€HOB. BUOIMOTEKH TreHOB.
Joctuxenusi, mpoOiaeMbl U IEPCIEKTUBBI T€HHOW NHKEHEPUH.

['ennas tepanus. [Ipoduns HacnencTBeHHOM natonoruu. CrnocoObl ee Koppekuuu. JlocTuxenus,
npo0sieMbl M TEPCHEKTUBBI MOJIEKYJISpHOM MenuuuHbl. MonekynspHas nuarHoctuka. JIHK-
MapKepbl. bHOYHIIbL, OJIy4eHNE U IPUMEHEHHUE.

['enom sykapuot. "M30bITOYHOCTD", HATTMYKE TOBTOPOB, HEKOAUPYIOMIMX MOCIIEI0BaTENBHOCTEH,
KOMITAKTHOCTb,  HecTabuiabHOCTb. OcHOBBI ~ Mertoma  peHatypauuu JHK.  @pakiun
penatypupyromeit JTHK.

Caremmutnas JIHK. OcobGennoctu cocraBa. Jlokanuzamuss B reHome. Bo3MoxkHas pouib.
[Tanunapomsel. Posb 0OpalieHHbIX TOBTOPOB B reHOMe. Y MepeHHble moBTopsl B JIHK.
CrpyKkTypa npo- U 3yKapHOTHYECKUX T€HOB. THIBI CTPYKTYPHO-(YHKIIMOHATILHON OpraHU3aluu
AYKApUOTHUYECKUX T€HOB. ['eHbl "momaniHero xo3sucTa" v relsl "pockomu’.

Kommaktuzaums JHK osykapuor. HykiaeocoMHblid, CynepOUAHBIM, METIEBOH  YpOBHU
KoMnakTuzanuu. Ob1as xapakrepucTuka rucToHoB. MeTtadaszHas xpoMocoma.

HecrabunpHocTh TeHOMa. MOOMIIBHBIE 3JIEMEHTHI MPO- U AYKAPHUOT; 3(P(HEKThl UX BHEAPECHHUS.
PerpoBupycel. O6patHas Tpanckpurmus. PeBeprasa, ee HCoap30BaHNE B TEHHOW WH)KEHEPUH.
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24. MonekynsipHble OCHOBBI KaHLeporeHe3a. ['eHeTHueckasi, KaHIEpOT€HHAas M BUPYCHas TEOPUU
paka. PerpoBupycbl. OHKOT€HBI 1 OHKOOENKH. | €HbI-CyIpeccopbl OMyXOJICH.

25. MonekynspHO-OMOIOrMYecKie OCHOBBI BO3HMKHOBEHHUS kM3HM Ha 3emue. OOpa3oBanue
ouononuMepoB. MonekyispHas sBomtonus. OOpa3oBaHue MEMOpAaHHBIX CTPYKTYp H
IPOOMOHTOB. DBOJIIOLNS IEPBOKIIETOK.

26. Cunrernueckass Ouonorus. MeToasl CO34aHUSA MCKYCCTBEHHBIX OMOMH)KEHEPHBIX CHCTEM.
“CUHTETHYECKUN TeHOM™ ¥ MPOOJIEMBI “UCKYCCTBEHHOM KJIETKH .

7. laHHbIe 1JI51 y4eTa ycneBaeMocTH cryaeHToB B BAPC.
Ta6ymma 1.1 TaGnuia MakCUMaJIBHBIX OAJIJIOB 1O BUJIaM YYeOHOH JACATEIHHOCTH.

1 2 3 4 S) 6 7 8 9
Jlabopa Ipakru- Camocros- ABromaruzu- | Jlpyrue BubI TIpomexy
Cemectp Jlexuu TOPHBIE JecKHe TeNbHas pOBaHHOE y4eOHOI TOYHasI HUroro
3QHATHA 3QHATHA pabora TECTHPOBAHHE | JESATEIbHOCTH aTTecTalys
7 3 12 0 15 20 30 20 100

IIporpamma oueHMBaHHUsA Y4eOHON /1eSITeILHOCTH CTY/IEHTa
7 cemecTp

Jleknuu - nocemaeMocTb, OIpoc, akTUBHOCTL — 0T 0 710 3 6asioB.
JlaGopaTopHbIe 3aHATHSI - YCTHBIN OMPOC HA 1a00paTOpHBIX 3aHATUAX — OT 0 10 12 Gaios.
IIpakTH4yecKue paGoThl — HE MPETYCMOTPEHBI.
CamocrosiTenbHas pabora — [loaroroBka pedeparoB U BEICTYIUIEHUE C YCTHBIMU J0KJIagamMu — oT 0
1o 15 oamwnos.
ABTOMaTH3HMPOBAHHOE TecTHpoBaHHe — BBINOIHEHNE UTOrOBOTO TECTA MO AUCLUILIMHE B CUCTEME
IpslonUni — ot 0 1o 20 6amnos.
Jlpyrue Bubl y4eOHOM 1esiTeIbHOCTH - MUCbMEHHBIN (TECTOBBIN) KOHTPOJIb 3HAHUH, BBIIIOJIHEHUE
KOHTPOJIbHBIX paboT — ot 0 10 30 Gamos.
IMpomexxyrounas arrectamus (3xk3amen) — ot 0 10 20 GayuIoB.
16-20 6a,1;10B — OTBET HA OTJIMYHO
11-15 6a/10B — OTBET Ha «XOPOIIIO»
6-10 0aJ1510B — OTBET HA «y/1OBJIETBOPUTEIHHO»
0-5 6a//10B — HEYIOBJIETBOPUTEILHBIN OTBET.

Takum o00pa3oM, MakCUMallbHO BO3MOXHasi CyMMma OajlJloB 3a BC€ BHABI Yy4eOHOM
NeSITeIbHOCTH CTYAEHTAa 3a CeIbMOM CeMecTp MO JAucHUIUIMHE «MonekynsapHas OHOIOTHs»
cocrasisiet 100 6amos.

Tabnuma 2.2 Tabnuna nepecuera MOJIYYEHHON CTYAEHTOM CYMMbI OaijioB MO JAUCLHUILIMHE
«MounekyspHasi OHOJIOTHs» B OLICHKY (IK3aMeH):

91 — 100 6ansoB «OTITUIHOY

81 — 90 Gayos «XOPOIIIO»

61 — 80 GayoB «YAOBIIETBOPUTEIBHO»

0 — 60 GatoB «HEYJIOBJIETBOPUTEIHHO»
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8. Yuebno-meToanveckoe 1 HHGpopMaHOHHOE 00ecneYyenHne JUCIHILTHHBIL.
Jluteparypa:

Msanamura I'M. OcHoBbl MonekynspHON OGuonoruu [DnekTpoHHBIM pecypc] : ydeGHoe mocoGue
/Msanmuna I'. H. - Mocksa : Poccuiickuii yHuBepcurer apyx6sl Haponos, 2011. - 156 c. -ISBN 978-5-
209-03956-3 b. u. Kuura Haxoautcs B 6a3080ii Bepcur DB5C IPRbooks.

CyG6otuna, T. H. Monexyispras OHONOTHS ¥ TeHHas HEKEHepHs [DIEKTpOHHEIA pecypc]:
IIpaktuxym / T. H. Cy660tuna, I1. A. Huxonaesa, A. E. Xapcekuna. - KpacHosipek : CuGupckuit
benepanbHbIi yHUBepcuTeT, 2018. - 60 ¢. - ISBN 978-5-7638-3857-2 : B. n. Kuura Haxomurcs B
npemuyM-Bepcur D5C IPR BOOKS.

Wpanumes, B. B. Monekynsapaas Guonorust [DnekTpoHHbIE pecypc]: yueOruk / B.B. MBanumes.
- Mocksa : U3narensckuit Llentp PUOP, 2018. - 225 ¢. - ISBN 9785369017319 : B. u. Kuwura
HaxoauTes B 6azoBoii Bepcun OBC "ZNANIUM.com" (U] "UHOPA-M").

Cxsopruosa, H. H. OcHOBBI MosTeKyIsipHO# Grooriu [DneKTpoHHEIH pecypce] : YueOHoe mocobue

/ H. H. CxBoproa. - OcHOBEI MoneKynspHOi#i Ouomormu, 2022-10-01. - Cankt-IletepGypr :
VYuusepcurer UTMO, 2015. - 74 c. - ISBN 2227-8397 : b. u. Kaura HaxoauTcst B IIpeMUyM-

Bepcun O5C IPR BOOKS. %

ITporpamMMHOe o0OecrieueHne U HHTEPHET-PECYPCHI:

. Windows 7 Ultimate, Microsoft Office 2007, Adobe Reader, Avast Free Antivirus.
. Kommsroreprsie mporpammel «Primer 3», «Vector NT1», «RestrictionMapper».

MOLBIOL.RU - Meronsl, uHpOpMamus H TPOrpaMMBI JUISL MOJIEKYJISPHBIX OHOJIOroB //
www.molbiol.ru.
[TpakTuyeckas MmonexyspHas 6uonorus / www.molbiol.edu.ru.

. National Center for Biotechnology Information / www.pubmed.com.




9. Marepua/ibHO-TEXHUYECKOE O00ecriedeHne TUCHUTIIHHBI.

1. O6pynoBanue yaeOHO-HAY4HOH J1abopaTopuu MoJeKyssipHoi ouonorun CI'Y, B ToM uncie:
MuHuneHTpudyru Ha 10 ThIC. 06/MUH U 13,4 ThIC. 06/MUH, [TI[P-ammndukaTop, meikep-Tepmocrar,
aHamuTHueckue Beckl, CBY-meub, akBagMCTWILIATOP, XOJOAWIBHUK W MOPO3UJIIBHHMK, CHCTEMA
OYUCTKH BOJbI, MHKPOOMOJIOTHYECKUH OOKC, BBITSDKHOM IIKad), BCTPAXHBATENb, KOMIUICKT
ANIEKTPO(OPETHUECKOTO  000pYNOBaHUSA, TPAHCHUIIOMHHATOP, CTEKISIHHAs W IUIACTHKOBas
nJabopaTopHasi IOCy/1a U PaCXOHBIC MaTEPUAIIBI.

2. MatepuanpHo-TeXHUUECKass 0a3a Kadeapsl OMOXMMHU U OMODU3HKH, y4eOHO-HAYYHOTO
neHTpa ¢uzuko-xumuueckon ouonoruu CI'Y u UbOPM PAH.

3. MunbsTuMeaniiHoe 000pyI0BaHKE IS IEKITMOHHOTO COMIPOBOXKICHUS U IpyTasi OPTTEXHHUKA.

B pamkax nmpakmuueckou noocomoéku ¢ 1enbl0  (GOPMUPOBAHHUA U Pa3BUTHS
poeCCHOHATBLHBIX HABBIKOB O0YYAIOIIUXCs TPEAYCMOTPEHO MPOBEACHUE JIA00OPaTOPHBIX paboT Ha
0a3ze yueOHOI JabopaTOpuM MOJICKYJSIPHON OWOJIOTHH, a Takke jJabopaTopuu OMOTEXHOJIOTUHM U
PENPOIYKTUBHOM OMOIOTUN OMOJIOTHYECKOTO (aKyyIbTeTa.

[Tporpamma coctaBiieHa B cooTBeTcTBUM c TpeboBaHusMu PI'OC BO mno HampasieHUro
noarotoBku O6akanaspoB 06.03.01 buonorus, npoduiis «YCToHUNBOE pa3BUTHE IKOCUCTEM.

ABTOp:

HouenT kadeapsl Onoxumuu 1 6HOPU3INKH, /

. 7P .

K.0.H. 4 A.A. Tanunnkas

[Tporpamma oxoOpena Ha 3acenanuy Kapeapbl GHoxumun u Guodusnku ot «06» ceHTAOPs
2021 roaa, npotokos Ne 2.
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