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1. Ilesin ocBOCHUsI AUCHHUILINHBI.

Leab ocBoeHHs THCHUIIMHBI «MoJieky/sipHas Ouosorus»: chopMupoBaTh y CTYIEHTOB
3HaHHE MOJIEKYJSIDHBIX MEXaHM3MOB XpaHEHMs, Iepeladyd M peaau3aluy HaclIeJCTBEHHOU
uHpOpMaLlUK, O CTPYKTYPHO-(QYHKUIMOHAIBHOM OpraHu3alMd TeHoMa M IpoTreoMma. JletambHO
paccMOTPETh BONPOCH! CTPYKTYPHI U QYHKIMHA OMOMAKPOMOJIEKYJ — HYKIEHHOBBIX KHUCIIOT, OEIIKOB,
YIJIE€BOJAOB, JUIUAOB M [Jp., a TaKXKE HX CIOXKHBIX HAJIMOJIEKYJSIPHBIX KOMIUIEKCOB. OCBETUTH
MOJIEKYJISIDHBIE OCHOBBI IIPOLIECCOB  PEIUIMKALMM, TPAaHCKPUIILMM, TPaHCIALUY, penapanuu,
pEryJsiliiM KJIETOYHOTO LUKJIA, TU(PQPEPEHIIMPOBKH, PA3BUTHUS, CTAPEHUS W MPOTpaMMUPYEMOU
CMEPTH KIIETOK.

2. Mecro aucuumiauHbl B cTpykrype OOIL.

Huctmmumaa  «Monekynsipaas  Ouonorusi» (b1.B.05) otHOcuTcss Omoky 1 B yacTw,
dbopMHUpyeMOil ydacTHUKaMHU 00pa30BaTeNbHBIX OTHOIICHHH ydeOHoro miaHa OOII u uzyyaercs B 6
ceMecTpe.

Jlis ycrenrHoro ocBOEHUsSI Kypca HEOOXOIUMbI 3HAHUSI T€HETHKH, IIUTOJIOTHH U TUCTOJIOTHUH,
onoxumun u Onodu3nku. MoJieKyisipHass OMOJIOTHSI OTMPASTCS HAa OCHOBBI T'CHETHKH, ITOCKOJIBKY
U3y4aeT CIOCOOHOCTh OpPraHU3MOB K Pa3MHOXKEHHUIO (CaMOKOIMPOBAHUIO) M HACIEIOBAHUIO
MIPU3HAKOB, KOTOPOE B CBOIO OYEPE/Ih HAIPSIMYIO CBSI3aHO HYKJIEMHOBBIMU KUCIOoTaMu. HykienHoBbie
KHUCTIOTHI M O€NKH KaK HEeperyisipHble OHOMOJIMMEphl KIETKH YK€ Oojiee COTHU JIeT SBISIOTCS
00bEeKTaMU H3y4YeHHUs OMOJOTHYECKONW XUMHUU. 3HAHUE IMTOJOTUM HEOOXOIUMO IUIsl JIOTHYECKOTO
nepexojia OT U3YYeHHUs OPraHOMJIOB KIETKM Ha MHKPOCKOIMUYECKOM YPOBHE K MOIEKYISIPHOMY
YPOBHIO, UTO ¥ COCTABJIACT MIPEIMET MOJICKYJIIPHOU OMOJIOTHH.

3. Pe3yabTaThl 00y4yeHHUs 110 AUCHUILJINHE

Kox v HanmenoBanue Kox v nanmenoBanue Pe3yabTaTsl 00yueHus
KOMIETEeHIIUH HHAUKATOPA (MHAUKATOPOB)
AOCTHKEHUS] KOMIIeTEHIIUHN

IK-1: cnocoben | 1.1_B.ITK-1 [Tonb3yercs | 3HaTh TPUHLUIBI CTPYKTYPHO-
OCYULIECTBIISTh COBPEMEHHBIMU (GYHKIIMOHATBHOW OpraHu3aluu
[earorn4ecKyro o0Opa3oBaTeIbHbIMU BaXXHEHIINX OMOTIOIMMEPOB
JIeATETbHOCTh Mo | TEXHONOTUSIMU B mpoiiecce | (OeTkoB u HYKJIEMHOBBIX
PO UIBHBIM npeaMeTam | 00ydeHUsI. KHCIIOT), WX KOMIIOHEHTOB U
(mucrumuimaaM, monyisMm) B | 2.1 B.IIK-1 Pa3pabatbiBaeT | CIOKHBIX HaJIMOJIEKYJIIPHBIX
paMKax MporpamMm OCHOBHOTIO | yueOHbIE porpamMMBbI U | KOMIUIEKCOB; MEXaHU3MBbI
o0IIero M CpeaHero OOIIEro | COOTBETCTBYIOLIEE XpaHEHUs, nepenaun u
oOpa3oBaHus, CPEIHETo | MEeTOauYecKoe  obecliedeHue | peaan3alyu TEHETUYECKOU
npogeccuoHaIbHOIO U | Ui mpoliecca o0ydeHust uHpOpMAIM HA MOJIEKYJISIPHOM
JIOIIOJTHUTEIILHOIO 3.1_B.JIK-1 IIpumensieT | ypoBHE; XapaKTEPUCTUKY
npogeccuoHaIbHOTO COBPEMEHHBIE METOJIbl | OCHOBHBIX IIPOLIECCOB,
o0Opa3oBaHwusl, 10 MporpamMmaM | oOydeHust OMOJIOTHN MPOTEKAIOIINX B KUBOU KIIETKE:
JIOTIOJIHUTEIIBHOTO 4.1_B.IIK-1 IHoka3biBaeT | peIuIMKaLuy, TPAHCKPUIILINH,
o0Opa3oBaHus neTen Y | 3HAHUSI ~ HAYYHBIX  OCHOB | TPAHCISIIIUK,  pPEKOMOWHAIINH,
B3POCIIBIX coJiepKaHus IIKOJILHOTO | pemaparuu, nporeccunra PHK u
Ouosornueckoro oOpa3oBaHus, | 6eTKOB, OEIKOBOTO (GOJIUHTA U
OPUEHTHUPYETCS B | IOKHUHTAQ, OCHOBHBIE
po0JIeMaTUKe U JOCTHKEHUSAX | METOJUYECKHE MIPUEMBI

COBPEMEHHOW OHOIoTHu. 00y4yeHHs OMOJIOTUH.
YMeTb IrpaMOTHO MPENCTaBIAThH
JTaHHBIC yUYanmmMcst B




IK-4: crocobden BECTHU
HAy4YHO-HCCIICIOBATEIIbCKYIO
pabory B obsactu

npOQUIBHON TUCIUTUTMHBL 1
METOJMKH €€ IIPEIoJaBaHus;

IIK-6: BiameeT HaBBIKAMH
ydqactusi B pa3paboTke u
peanu3anuy pa3IuyHOTrO TUIA
MIPOEKTOB B 00pa30BaTeIbHBIX
OpTraHU3aIUIX B
Mearoru4eckoit cdepe.

1.1_B.IIK-4 Crniocoben
HCMOJIb30BATh ~ COBPEMEHHBIE
METOABbl W TEXHOJIOTMHM MpHU
MPOBEICHUU Hay4HO-
HCCIIEIOBATENBCKON paboThl U
AQHaJIM3UPOBAaTh CBOM ONBIT B
COOTBETCTBUU c
HCMOJIb3YEMBIMUA METOJIAMU U
TEXHOJIOTHSIMU

O6pa30BaTeHLHHM OCIsAM.

2.1_B.IIK-4 OcyuiecTBisier
coop HayyHod wuHpoOpMaIuH,
TOTOBUT 0030pBI, COCTaBJISCT
pedeparbl u OTYETHI,
oubmorpadumn

3.1_B.JIK-4 Amnamusupyer u

IUIAHUPYET CTaJuM  Hay4yHO-
HCCIIEIOBATENbCKOM  paloTHl,
Hay4HOTO IIPOEKTa "

€CTCCTBCHHO-HAYYHOI'O
OKCIICPUMCHTA I10 Ouonoruu

1.1_B.IIK-6 Crniocoben
MIPOEKTUPOBATH y4eOHYIO
NEATENFHOCTh IO TIPEIMETy B
COOTBETCTBUH C TPEeOOBAHUSIMHU
00pa3oBaTEeNbHBIX CTAaHIAPTOB.

2.1_B.IIK-6 Nwmeer
MPEJCTABIEHUE O IICUXOJIOIO-
MeJarormIeCKuX OCHOBaX
MIPOEKTUPOBAHUSA

B3aNMOJECHCTBHUSI C
pa3IMYHBIMU KaTEropusiMu

YYaCTHUKOB 00pa3oBaTebHBIX
OTHOIIIEHUI

3.1 B.IIK-6 Anamuzupyer u
00001I1aeT pe3yabTaThl HAYYHO-
HCCIIEIOBAaTENIbCKUX paboT ¢
WCTIOJIH30BAHUEM

JTaKOHUYHOU popme.

Baanern METOI0JIOTHEN
NpUMEHEHUS COBPEMEHHBIX
Hay4HBIX 3HAHUI B

00pa3oBaTEILHOM IPOIIECCE.

3HaTh TCOPCTUYCCKHUEC OCHOBBLI,

JOCTIDKEHUSI M MPOOJIEeMbI
COBPEMEHHOM MOJIEKYJIIPHOU
Ouosoruu.

YMmern aHAIU3UPOBATh
COBPEMEHHYIO Hay4YHYIO
JaUTepaTypy M COOCTBEHHBIE

JaHHBIC, TPAMOTHO INIAHUPOBATH
U OpraHW30BBIBAaTh  HAYYHBIH
IKCIIEPUMEHT.

Baaners 3KcrieprUMEHTATbHBIMU
pueMaMH UCCIIEIOBAHHS
KOMIIOHEHTOB JKHUBOU MaTrcpuu B
MOJICIHBIX ~CHUCTEMax H Ha
OMOJIOTMYECKOM MaTepuale.

3HaTh OCHOBHBIE TpeOOBaHUS
o0pa30BaTeNbHbIX CTaHIAPTOB K
y4aCTHHKaM 00pa3oBaTeIbHOIo
mnmponecca, OCHOBHBIC MMOAXObI K

COCTaBJIEHUIO Hay4YHBIX
IIPOEKTOB B obnactu
MOJIEKYJISIPHOM ononoruy,
JOCTYITHBIE K pealn3aluu B
paMKax 00pa3oBaTENHLHOTO
mporiecca.

YMerb 00001aTh COBpEMEHHBIE
HayuyHble 3HaHUS B 00JacTH
MOJICKYJISIDHOW ~ OWOJIOTMH |
BKJIFOYATh ux B

o0pa3oBaTeNbHBIN MpOLIECC.
BuiageTsh HaBbIKAMU JJOCTYITHOTO
U3JI0KEHUS pe3yJIbTaToOB
Hay4YHO-HMCCIIEI0BATEIBCKUX




COBPEMEHHBIX JOCTUKEHHIN
HAYKH U TEXHUKHU.

4.1 B.IIK-6 Ilmanupyer wu

BBICTPanBaeT y4eOHBIH
nporiecc, dopmupyer y
o0yJaromuxcs
MHTEJUICKTYaJIbHbIC

noTpeOHOCTH, B TOM YHCIE K
Hay4HO-UCCIIEe0BATEIbCKON
JEATEILHOCTH.

51_B.IIK-6  OcymecTBisier
cOop HayyHOW HWHQpOpMaIINH,
TOTOBUT 0030pbI, aHHOTAIIHH,
cocTaBiisieT  pedepaTtl U
0T4eThl, Onbmorpaduu.
6.1_B.IIK-6 Kputnuecku
aHATM3UPYeT W  IUJIAHUPYET
CTaIUH NeIarOrYecKoro
HKCIEPUMEHTA, HAY4YHOTO
MpPOeKTa M  €CTECTBEHHO-
HAyYHOTO OKCIIEPHUMEHTAa TII0
OHMOJIOTHH.

7.1 _B.IIK-6 Criocoben
MPOEKTHUPOBATH
MEJarorndecKue ACUCTBUS, B
TOM 4YHCJIE€ WHHOBAI[MOHHOMN
HaIpPaBJICHHOCTH, CBS3aHHBIE C

UCTIOJIb30BaHUEM pecypcoB
o0Opa3oBaTenbHOI CpeJibl
(paboTa ¢ yuyeOHUKOM, 3aHATHUS
MPEAMETHOTO KPYXKKa,

COBMECTHBIE  JIEHCTBUSL  C
OHMOJIMOTEKON, HCIOIL30BAHNE
pecypcoB  DOP,  yueOHbIe
OKCKYPCHUH U T.J1.).

pabot u
COBPEMEHHOM
Ouosoruu.

JIOCTUKEHH I
MOJIEKYJIIPHOU




4. CTpyKTYypa M colep:KaHue TUCHUIIMHBI
OO01mas TpyA0eMKOCTh TUCIUTUINHBI COCTaBIsIeT 3 3a4eTHbIe enuHuIlbl, 108 gacos.

H Buabl yuedHo#i pa6oThl, BKIIOYas
e €aMOCTOAITEILHYIO PadoTy CTyAeH-
n TOB U TPYAOEMKOCTh (B Yacax)
e
C DopMBbI TeKy1IET0
e a JlaGopaTopHble KOHTPOUIS
Ne M ::l SaHATAsA ycneBaeMoCTH (m)
n /;] Pazges aucuunIMHbL e e Heodenam cemecmpa)
c M Jlex- W3 Hux KCP (I)OpM“bl TPOMeEKY-
T e I — TOYHOM aTTeCTAllHN
p . (T)S)I;I;?:-l npaKTH- (no cemecmpam)
T €MKOCTh aeckast
p MOAro-
a TOBKa
1 | Ctpykrypa, GQyHKIIMN B TUHAMHKA OMOTIOJUMEPOB KIECTKH
1.1 | IlpeameT 1 MeTOABI MOJEKYIISIPHOM 6 1 2 - 8 ITucbMeHHBIH 1
OHOJIOTHH. YCTHBIN OTYET,
KOHTPOJIbHAs
pabora.
1.2 | Crpykrypa, yHKIIUN U TUHAMHKA 6 2 2 4 8 IMTuceMeHHBII U
0EeJIKOB. YCTHBIN OTYET,
KOHTPOJIbHAsA
paborta.
1.3 | Crpykrypa U QyHKINM HYKIEHHOBBIX | 6 3 2 4 8 BrImonHeHue
KHCIIOT. Y49e0HOTO TecTa.
Pedepartsr,
JOKJIaabl.
1.4 | MonexynspHOe KIOHUPOBAHHE. 6 4 2 - 10 Pedeparsl,
JOKJIaabl.
2. | CTpykTypHO-(QYHKIIMOHAIBHAS OPTaHU3AIHsI TeHOMA U IPOTEoMa
2.1 | MonekysipHbIE MEXaHU3MBI 6 5 2 2 8 BrinonHenue
peIUINKaLuy, pernapauuy u yueOHOro Tecra.
PEKOMOUHAIIMH. Pedeparsr.
2.2 | Tpanckpunius y npo- u 3yKapuor. 6 6 2 - 8 BrinosHeHne
y4e0HOT0 TecTa.
Pecdepartsr.
2.3 | Tpaucnsiuus - OuocuHTe3 OeKa 6 7 2 - 8 BrinonHeHne
y4e0OHOT0 TecTa.
Pedepars
2.4 | buoxuMudeckue OCHOBBI MATPUIHBIX 6 8 2 2 8 Beinonsaenue
CUHTE30B y4eOHOTO TecTa.
Pedepars
2.5 | [lepcriekTHBHBIC HATPABICHUS 6 9 4 4 10 IuceMenHBIH 1
HCCHeHOBaHI/H\/II. YCTHBIA OTYET.
Pedepars
[TpoMexxyTouHas arrecTanus 6 3auer
Hroro no mucuumiaude - 108 u 16 16 4 76

1.1 IpeaMer U METO/ibl MOJEKYISIpHOU Onosioruu. XapakTepucTHKa MOJIEKYJISIpHOW OMOIOTHH
KaK HayKH, 3aHUMAFOIIEIHCS N3YyYeHUEM MOJIEKYIISIPHBIX OCHOB JKU3HECSITEIBbHOCTH KIeTKH. VcTopus
BO3HUKHOBEHUSI U PAa3BUTUS MOJIEKYJIsIpHON Ouonoruu. Pabotsr V. ActOropu u JIx. Kenapro mo
PEHTIeHOCTPYKTypHOMY aHanmu3y OenkoB. Unentudukanus JIHK kak HocuTenss reHeTHYecKOn
unpopmauuu (T. OBepu). Bupycsl m ¢arum kak nepBble OOBEKTHl MOJEKYISIPHOW OHOJIOTHH.



HccnenoBanust MpoeccoB caMoCOOpKH U ITMKIJIOB Pa3BUTHS BUPYCOB U (aroB; oOHapyXeHHE sBIIe-
HUS TeHEeTHUYeCKOU pexoMOuHanuu y aros (padotet M. [ens0Oproka, I'. Lllpamma, . Arabekosa, H.
Kucenesa, b. Ilornazosa, I'. ®penkenn-Konpara, C. I'epmensona u ap.). Padorsr E. Yapraddda, V.
VYugepa, /[x. Yorcona. MeTop! H3y4eHUs CTPYKTYPHI H CBOMCTB HYKJICMHOBBIX KUCIIOT U OEJIKOB.

1.2 Crpykrypa, dyHKIMM M jguHaMukKa OenkoB. benku kak HeperysspHble OHOIOIMMEPHI.
DU3UKO-XUMHUYECKUE CBOMCTBA aMUMHOKUCIOT. [lenTtua v nonunentun, NpoTeuH U nporeun. I'muko-
U JIMIONPOTEUbl. YPOBHU CTPYKTYpHOW opraHu3auuu OenkoB. HaamosekyssipHble KJIE€TOYHBIE
CTpYKTYpbl. ' 100yssipubIie 1 pubprsipusie O6enku. OCHOBHBIE OnMoornuecKkue QyHKIMH OETIKOB U
nentugoB. [Ipoueccunr u ¢onaunr 6enka. [leppuynas cTpykTypa Kak ypoBEeHb OpraHM3aluu Oelka.
MeToap! onpezeneHust MoCae10BaTeIbHOCTH aMUHOKHUCIIOT B Oesike. BropuuHnas ctpykTypa Oenka. o-
CHMpaJIb KaK BaKHEHIINM 3J1eMEHT BTOPUYHOM CTPYKTYpbI. PojIb GOKOBBIX pajilKaaoB aMUHOKHCIIOT
B (hopMupoBaHHM O-CHHpaneld. B-CTpyKTypa: HapayieIbHOE U aHTUMAPAIUIETBHOE PACIONIOKEHHE
nenei npu ¢popmupoBaHuu cioeB. TpernyHas cTpykrypa Oenka. CTaOMIbHOCTh MPOCTPAHCTBEHHOU
cTpykTypbl. 'mapodoOHoe sapo. dopma, KOMIAKTHOCTP M JUHAMUKA MOJeKyslbl Oenka. Poisb
TUCYNb(MUIHBIX CBSI3€ B CTaOMIIM3AalMM TPETHYHOW CTPYKTYPHI HEKOTOPHIX OCNKOB M MENTHIOB.
YerBepTuuHas CTpykTypa 6enka. ['oMo- 1 rerepoMysibTUMEPHBIE OEIIKH.

1.3 Crpykrypa W (GYHKIUH HYKICHMHOBBIX KUCIOT. Co3ganwe OWUCIUpPAIbHOW MOJACTH
monekynbl JJHK (Ix. Yorcon u @. Kpuk). PacuiudpoBka cTpykTypbl psga OElIKOB U BBISIBICHUE
CBSI3U MEXIy UX cTpyKTypoil u pynkueit (JI. [Tomunar, M. Ilepytn, Ix. Kenapro, @. Canrep u 1p.).
HykienHOBbIE KUCIIOTBI Kak OHMOIOIMMEpBl HEperyasipHoro crpoeHus. CBoicTBa HYKJIEHHOBBIX
kucior B pacrBopax. JHK kak renermdeckuit marepuan. I'eH kak monumHykineotun. IIpuHummbt
ctpoenus JIHK. Hykneo3ua, HyKI€OTHA, ONUTOHYKICOTHI, MOIUHYKICOTUN. B-, A- u Z- dhopmbl
JHK. Pacumdposka crpykrypsl u ¢ynkmun 1-PHK (P. Xommm, A. baeB, A. Puu, A. Kiyr).
Crpykrypa p-PHK u wm-PHK. ILlentpanbnas norma MomnekymspHoil Ouonoruu. Pacmmmdpoka
reHernyeckoro koaa (M. Hupen6epr, C. Ouoa); xumuueckuii cunres rexa (X.-I'. Kopana); uzyuenue
CTPYKTYpHOUM opranuzauuu pubocoMbl (A. Cnupud, M. Homypa); BBIICHEHHE OCHOBHBIX
MEXaHU3MOB CHHTe3a HyKJIeHmHOBBIX Kuciaotr (A. Kopubepr, C. Ouoa); OTKpbeITHE 00paTHOI
tpanckpunuuu (X. Temun, /1. bantumop); pazpadotka meronos cekBenupoBanus JJHK (®. Canrep u
P. Koyncon; A. Makcam u VY. I'unpbepr). Otkpeitue Hykieocom (P. KopubGepr, A. Knyr) u
uHpopmocoM (A. Criupun, I'. ['eoprues).

1.4 MonekynspHoe kiaoHupoBanue. Pa3padborka metona pexkomobunanTHbeix JJHK kak ocHOBBI
rererudeckoit nuwxkenepuu (I1. bepr u cotp.). 'eHeTnyeckas HHKEHEPHsI KaK TEXHOJOTHS MOTy4EHUS
(YHKIIMOHAJIBHO aKTUBHBIX reHeTHueckux cTpykryp. Pectpukumst JIHK. Pectpuxrasbl, ux Buibl,
cBoiicTBa 1 ocobeHHoctu Bo3aeicTeust Ha JIHK. Kinonuposanue ¢pparmenra JITHK. Bekropsl Mosnexy-
JsipHOrO KJIOHMpoBaHus. [lnasmunel, ux coiictBa U ¢yHKuuu. banku renos. [lomydyeHue reHoB c
UCIIOJIb30BaHUEM OOpaTHON TpaHCKpUNTa3bl. JJOCTHKEHHS U MEepPCIEeKTUBBI T€HETUYECKOH MH)XEHEpUU.
TpaHcreHHble pacTEeHUS U )KUBOTHBIE. | eHHAsi MH)KEHEpUs U JIeUeHUE “‘MOJIEKYJISpHBIX OOJIE3HEH.

Pa3nes 2 CTpykTypHO-pyHKIMOHAIbHASA OPraHHU3AIMs TEHOMA U NMPOTEoMAa

2.1 MonekynspHble MEXaHU3Mbl PEIJIMKALMU, Perapanuy U pekoMOuHaimu. Permmkanus —
npouecc ynsoenus JAHK. Ilpunmuns! perumkanuu JIHK. Jloka3arenbcTBO MOIYKOHCEPBATHUBHOIO
xapaktepa pernkanuu. [lonsatue o matpune u 3atpaBke npu permkanuu [JHK. ®epmentaruBHas
cucrema cunre3a JIHK in vitro. lennas nonmumepasnas peakuus. [logdop mpaiimepoB s TTLP.
PasnoBumnoctu IIL[P. TILIP B peamsHom Bpemenu (Real-time PCR). CexsenmpoBanue JIHK.
Crpoenne u ¢pynkuun JJHK-nmomumepassr 1 u3 E.coli. 3nauenue 3'—5' u 5'—3' ruapoauruyeckux
akTuBHOCTeH. Cxembl perutukanuu. CoBpemenHas cxema pemmkauu JIHK E.coli ("moxmens
tpomboHa"). OcobOennoctn perumkanun JHK  sykapuor. Pemapaums JIHK. OcHoBHble
penapabenbubie noBpexaenus B JJHK u npuaImMme! ux ucnpasnenus. PekomOuHanus, ee MexaHu3Mbl
Y POJIb B DBOJIIOIMH.

2.2 TpaHCKpUMNUHMs Y TpO- WU JYKapHOT. TpaHckpumuusa - oOpa3oBanue Mmosekyn M-PHK.
Teopus “PHK-mupa”. O6patHast Tpanckpumnius. CoBpeMeHHbIe npeacTaBieHus o crpykrype TPHK,




pPHK u MPHK. Monouuctponossie u nonunucrpoHossie MPHK. Madopmomepsr u nadpopmocomsbl
kak ¢opmbl cymecrBoBanuss MPHK B snape u muromnazme kinetok. IIpephIBUCTBIE TeHBI 3yKapHOT:
9K30HbI M HMHTPOHBI. IloHstue 006 omepone. CyObemuuuunbiii cocraB PHK-mommmepassr E.coli.
npununsl padotsl PHK-nommmepas. Oco6eHHOCTH CTPYKTYpPBI IPOMOTOPOB. DTalbl TPAHCKPUTILHH.
Perymsmus tpanckpunimu. OcoOEHHOCTH TpaHCKpUMNIMU y 3yKapuoT. [lonsrtue o6 sHxaHcepax u
cainencepax. IIpoueccunr m-PHK sykapuor: kenupoBaHue, IMOIMANECHUIMPOBAHUE, CIUIANCHUHT,
penaktupoBaHue. Pa3nnyHble MeXaHU3Mbl CIIAHCHHTA.

2.3 Tpancnsnus — 6uocuHTe3 Oenka. MaTpuuHslii MexaHu3M OunocuHTe3a O0enkoB. Pubocoma
kak MojekyisapHas wmamuHa. Crpykrypa T-PHK. Pexornunms. AmuboaumnupoBanue T-PHK.
Crpykrypa pubocoM mpo- u 3ykapuoT. Llentpsr pubocom E.coli. Dramel Tpancasiuu (MHUIAAIS,
JJIOHTAlMsI, TEPMUHALMS), €€ MEXaHU3Mbl U PEryisiius y Mpo- U 3yKapuoT. benkoBbie (hakTopbl
TpaHcasauuu. Ilo3uTMBHAs M HEraTUBHAS pPEryJsiUMs TPAHCISALUUHU. Peryndauus TpaHCISAIUU Yy
Oaxtepuodaros. JlOMEHHBINA TPUHLIUI CTPYKTYPHOM OpraHu3aliy 1 3BOJIIOIUN OEIKOB.

2.4 BUOXMMHYECKHE OCHOBBI MAaTPUYHBIX CHHTE30B. XAapaKTEpUCTHKA Ha MOJIEKYIIPHOM
YPOBHE OCHOBHBIX IPOIECCOB, MPOTEKAIOUIMX B JKUBOM KIETKE: PEIUIMKAINK, TPaHCKPHUIIIIHH,
TpaHCIALUU, pEKOMOMHALINY, perapanuy, a Taxxe npoueccunra PHK u 6enkos.

2.5 IlepcnekTuBHBIC HampaBieHUs wuccienoBaHui. [loHsATHE O TEHOMHUKE, MNPOTEOMUKE,
TPAHCKPHUIITOMHKE, MeTa0OJIOMUKE, OMOMH(POPMATHKE W CHUHTETHYECKOH Ouonmormu. Brenpenue
JOCTHKEHUI MOIIEKYNISpHON OHojoruu B OMOMENUUMHCKHUE HccienoBaHusa. HoBble MeauIIMHCKHE
ouotexHonoruu. IlocTreHOMHAas 3pa OMOJIOTHH. DINEKTPOHHBIE 0a3bl JaHHBIX. CTa0MIFHOCTH TEeHOMA
U JUHAMHYHOCTH IMpoTeoma. buomHdopmaruka: CpaBHEHHE MOCIEIOBATEIILHOCTEH HYKICOTHIIOB,
CpaBHEHHE TOCIIE0BATEIILHOCTEH aMHHOKUCIIOTHBIX OCTaTKOB. MaeHTudukammus QyHKIMOHATBHBIX
oOnacteli TeHOMa Ha OCHOBE HYKJICOTHAHOIO cOCTaBa. BolsBneHHe (QyHKIMOHAIBHO 3HAUYMMBIX
yuyacTkoB OenkoB. CuHTeTMdeckas Ouojorusi: MpoOJeMbl «UMCKYCCTBEHHOTO TE€HOMa» U
«cuHTeTH4Yeckord kietkn». Co3naHue MPUHIUIUAIBHO HOBBIX TOJAXOAOB B JMAarHOCTHUKE,
IIPOrHOCTUKE U JICYEHUH COLIMAJIbHO 3HAUMMBbIX 3a00J1€BaHUM.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU, IPUMeHsieMble ITPH OCBOEHUH TUCHUILIUHBI

[Tpu peanuzarum y4eOHOM TUCHUIUTMHBI HCTIOIB3YIOTCS CIeayromue GopMbl 00yIeHUS:

1) mpaouyuonnvie: NEKIMN, CEMUHAPBI, TPAKTUICCKUE 3aHATHSL.

2) cospemenHble UHMEPAKMUBHBLE MEXHOIO2UN: CO3/IaHhe TMPOOJIEMHBIX CHTYAIHid, POJIEBBIC,
JIEJIOBBIE UTPbI, THTEPAKTUBHBIE JICKIIUU, JUCKYCCHUH.

B xone peanu3zanuu nporpaMmbl HCHOJB3YIOTCS CleIyIOIINe 00pa30BaTeNIbHbIE TEXHOJIOTHU:
- JManoroBoe oOydeHHe, B XOJe KOTOPOTO OCYIIECTBISIETCS B3aWMOJICHCTBHE MpemojaBaTens U
00y4aeMoro; BOBJIEUEHHE B IMPOLECC MO3HAHMS, MAaKCUMAIbHOIO KOJIMYECTBA Ydalluxcs, B aTMocdepe
TOOPOKENATETHbHOCTH U B3aUMHOW MOJIEPKKU. [l 5TOr0 Ha JNEKIHUAX MPEANoaraeTcsi UCIoIb30-
BaTh CUCTEMY MIPE3CHTALIUH C IEMOHCTPAINEH OTJAEIBHBIX 33/1a4 BUPTYAJTbHOTO MTPAKTUKYMa;
- «MUHH-TICKIIUSY;
- IPUBJICYEHUE CIICIIUATMCTOB M0 PEATH3alli HHCTPYMEHTAJBHBIX METOJIOB aHAJIH3a;
- pa3paboTka «IIpoekTa (CXeMbl) HUCCIETOBAHUSY; MPUOOPETEHNE HABBIKOB pabOTHI Ha MpHOOpPaAX;
OKCKYpPCHHU B IIEHTPHI KOJJIEKTUBHOTO TOJB30BAHUS /I 3HAKOMCTBA C YHUKAJIBHBIM JJA0OPATOPHBIM
o0opynoBaHueM;
- IOJTOTOBKA PEIICH3UI Ha HAyYHBIE CTaThH, MOJATOTOBKA pedepaToB U JOKIIAI0B HA CEMUHApaX.

[Ipu peanuzanuu pa3IUYHBIX BUIOB Y4eOHOH pabOTHI TpenycMaTpuBaeTCsi HCIOJb30BaHUE
HanOosiee MHGOPMATHUBHBIX M OOIIENOCTYIMHBIX pecypcoB MHTEepHeTa. B pamkax npakxmuyeckou
no020mosKuy TPENoNaraeTcsl MpoBeaeHUE 1adopaTOPHBIX 3aHATHH. [Ipu nmpoBeneHuN TeOpeTHUECKOM
YaCTH W TIPAKTUYECKON JAa0OpATOPHBIX 3aHATHH TMPEAToaraeTcsi MpeAoCTaBlIATh CTyJICHTaM
MaKCHMaJIbHYI0 CAMOCTOSITEIbHOCTh B UX MOATOTOBKE U TpOBeAeHUH. Takum 00pa3oM y CTYICHTOB
dbopmupyroTcs 6a30BbIe HABBIKH TUIAHUPOBAHUS M OPTaHU3AIMN HAYIHOTO SKCIIEPUMEHTA, PaOOTHI Ha



COBPEMEHHOM  J1a0OpaTOPHOM  OOOPYAOBAaHHH,  MO3BOJSIONIEM  HPOBOJUTH  MOJICKYJSPHO-
OMOJIOTHYECKHIA aHAIN3, a TAKXKE TIEPBUYHbIC HABBIKM PabOThI ¢ 0a3aMu JaHHBIX OAHKOB OEJIKOBBIX U
HYKJICOTHIHBIX MOCJIE0BATEIbHOCTENH. DTO B IallbHEHIIIEM MO3BOJIUT OPraHU30BaTh U BECTH HAYYHO-
HCCIIE/IOBATEIbCKYI0 PadOTy B 0Opa30BaTEIbHBIX YUPEKICHHUSIX, PYKOBOAUTH pabOTON Hay4dHBIX
Kpy>KKoB. [IoHuMaHNe TEOPETHUECKUX OCHOB, TOCTHKEHUHN U MPOOJIEM COBPEMEHHON MOJIEKYIISIPHON
Ouonoruu OOJErYuT OCYUIECTBJICEHUE NEAArornyecKol JeATENbHOCTH, IO3BOJUT JOCTYIHO H
FPaMOTHO MPEJICTABIIATh JaHHBIE YUalIUMCs B JAKOHUYHOHN opMe.

3aHsTHs JEKLMOHHOIO THIIA 110 IaHHOM TUCHUIUIMHE COCTaBIA0T 30% ayIMTOPHBIX 3aHATUH.

VY aenbHBIN Bec MHTEPAKTUBHBIX POpM 00ydeHHs cocTaBisieT 0KoJio 50% ayTUTOPHBIX 3aHATHIA.

Oco0eHHOCTH OpraHu3auuu 00pPa3oBaTeJbHOI0 MpoLecca
JJIs1 JINIL ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJTH/IHOCTHIO

— UCHOJb30BaHUE MHIMBUYaJbHBIX TpaduKOB 00yUeHUs U CIayl 3K3aMEHAI[MOHHBIX CECCHIA;

— OpraHu3anusl KOJUICKTHBHBIX 3aHATUN B CTYACHYECKHX TPYIIaxX C IENbI0 OKa3aHUs TOMOIIU B
MOJTyYeHUH UH(POPMAIIUK UHBAJTUIAM U JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBBSI;

— TMpOBEACHUE WHAUBUAYAIbHBIX KOPPEKLIMOHHBIX KOHCYJIbTAUMW MJi1 WHBAJIUIAOB M JHI[ C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JJ0POBbBSI;

— ISl T C OTPAHUYCHUSIMU TI0 CIIYXY JJIsi OOJIETYeHUsI YCBOCHHSI MaTepuraia MpeaycMaTpruBaeTcCst
MaKCUMaJIbHO BO3MOXKHasi BHU3yalu3alMs JIEKIIMOHHOTO Kypca, B TOM 4YHCJE IIHUPOKOE
UCIONIb30BaHNE WIUTIOCTPATUBHOTO MaTepualia, MYJIbTUMEIUHHON TEXHHUKH, IyOnupoBaHHE
OCHOBHBIX ITOHSITHH M TOJOKEHHUH Ha ClIanaax;

— Ui JUI] C OTPaHUYCHUSIMU 110 3PEHUI0 IIPEyCMaTPUBACTCS UCIOIb30BaHIE KPYITHOMACIITAO HBIX
HATJISIHBIX TTOCOOUH.

6. YueOHO-MeTOaUUYECKOe oOecreyeHHe CAMOCTOSATEIbHOH  padoThl  CTYJAEHTOB.
OueHoyHbIe CpPeACTBa JJsl TEKYUIEr0 KOHTPOJIS yCIeBaeMOCTH, MPOMEKYTOYHONH aTTecTalun
10 UTOraM OCBOEHUS TUCIHUILINHBI.

[Ipu peanuzanuu JaHHON AMCLUIUIMHBI UCIOJIB3YIOTCS CIEIYIOIINE BUABI CAMOCTOSTEIBHOM
paboThl — MOATOTOBKA K MPAKTUYECKUM, CEMUHAPCKUM 3aHSITHSIM U KOHTPOJBHBIM paboTam, paboTa ¢
JUTEpaTypoil [UIsl TOATOTOBKM JokianoB. CamocrosiTenbHas paboTa CTYACHTOB MOAKpEIieHa
y4eOHO-METOIMYECKUM W WH()OpPMAIMOHHBIM 00€CTIeUeHUEeM, BKIIIOYAIOIIUM YYEeOHUKH, y4eOHO-
METOJMYECKHEe MOCOOMs, KOHCIEKThl JeKiuid, MHTepHeT-pecypchl. TeKyIuii KOHTPOJb BKIIOYAET
OTIPOCHI ¥ TECTUPOBAHUE.

@DOoHJ OILIEHOYHBIX cpencTB 0oGOpMJIEH B KadecTBe MNPUIOKEHHS K yuyeOHOW paboueit
nporpamMme JUCIHUTUTHHBI «MoJeKymsipHas OHOIOTUSI.

6.1. Ilepeuennb 1a60PATOPHBIX PAadOT K JUCHHUIJIMHE

1.Beinenenue JIHK denon-xmopodopmMHbIM METOIOM.
2. Beinenenue mnasmuaaon JJHK.

3. M30mammsa 1 ouncTKa OEIKOB.

4. Dnexktpodope3 HyKIEUHOBBIX KUCIOT.

5. Pectpukimonnsiit ananus JTHK.

6. IMLP-ammmuduxamms JJHK.

6.2. Tems! pedpepaToB u 10KI210B

=

Pak - Oone3np reHoMa.
Pubocoma - camblii KpyIHBIN HYKJICOTIPOTEUTHBIA KOMIUIEKC KIETKH.

N



3. Tenomepsl, TeOMEpa3a: CTapeHNE U Pak.

4. Meronsl Beiienenus u ounctku JJHK, PHK u 6enkos.

5. IInmazmuael. MeToasl kapTupoBanus. Mcnosiap3oBaHue B reHETHUECKON MHIKEHEPHH.
6. ®Donnuur OGenka.

7. buocunre3 Oenka Ha pudbOCcOMax.

8. TlocTTpaHCIAUMOHHBIN MPOIECCHHT OeTKa.

9. T'ennas tepanusi: METObl U MEPCIEKTUBI.

10. Tononorust u koupopmarus JHK.

11. Mexanu3msl peraparuu JJHK.

12. MonekynspHasi OMOJIOTHS BUpYCa UMMYHOIS(UIINTA YETIOBEKA.

13. Cucrems! pectpukiuu 1 moaudukanuu JJHK.

14. Tpanckpunuus. Ctpykrypa u pynkius 6axrepuansnoii PHK-nonmumepassi.
15. Metonasl cekBenupoBanus JJHK.

16. Perynsiiust 3KkCipeccuy TEHOB Ha YPOBHE TPAHCKPUIIIIUH.

17. JHK-auarHocTruka HaclIeCTBEHHBIX M MHPEKIIMOHHBIX 3a00JI€BaHUM.

18. PaznoBuanoctu ITLP.

19. Texnonorus pekom6unantTHoi JJHK. BekTopsl MoneKynsspHOTo KIOHUPOBAHUSI.
20. CpaBHEHHE CTPYKTYPHBIX OCOOCHHOCTEH MPO- U YYKAPUOTHUECKUX TCHOB.
21. 'eHOMUKa, IPOTEOMHKA, TPAHCKPUIITOMUKA U TEHOCHCTEMAaTHKA.

22. TpancreHo3: HacTosIIee U OyayIIee.

23. I'ubpuauzanus JJHK.

24. Cunrernueckuii reaoMm. [Ipoext “XKuznp, Bepcust 2.0”.

6.3. IIpumepsbl TeCTOB MO MOJIEKYJISIPHOH OMOI0THH

1. TpancnoprHas PHK
TpaHcnopTupyeT aMMHOKUCIIOTY K pubocome
TpaHcropTupyeT aMMHOKUCIIOTY B SJIPO
TpancnopTupyeT HyKJIEOTH]] K pubocoMe
TpaHcropTupyeT HyKJI€OTH]T B AP0
2. OOpatrHast TPaHCKPUIILHS - 3TO
- cunre3 JIHK o matpunie PHK
- cuare3 PHK no marpune JIHK
- cunte3 JJHK mo marpune JITHK
- cunre3 PHK no marpune PHK
3. Uro o3HauaeT 1 eAMHMIIA aKTUBHOCTH PECTPUKTA3bI:
KonunyectBo hepmenta, Heodxoaumoro i pectpukuuu 1 r JIHK
KonuuectBo pepmenTta, Heooxoaumoro jyist pectpukimu 1 mr JTHK
Yucno akTUBHBIX LIEHTPOB (pepMEHTa
KonnuecTBo BO3MOXKHBIX KOHPOpMaIHil pepMeHTa
4. benku Annbeptca
CHIDKAIOT TeMriepaTypy ruiasienus JJHK
HE BIMSIOT Ha Temneparypy miasnenus JHK
YBEIMYMBAIOT TeMIiepatypy riasnenus JJHK
CTaOMIM3UPYIOT TeMiepatypy riasienus JJTHK

5. Yucno uatponos y E-coli
- 10000 -1
- 100 -0
6. Onepon 310

- y4aCTOK T'€Ha
- y4acToK (epMeHTa



- (hyHKIIMOHAJIbHO 00BETMHEHHBIH HAaOOP TeHOB
- CHHTETHUYECKHMI aHaJor MOJIUIIENTUAA
7. OcHoBHas npo6iieMa NOCTTEHOMHOMN 3pBI
- [Ipe/icKa3aHue epBUYHON CTPYKTYpHI Oelika 1o nocienoBarenbHocTy JJHK
- IpeJICKa3aHie BTOPUYHOM CTPYKTYpbI Oenka 1o nociuepoBatensHoctd JJHK
- IpeJCKa3aHue TPETUIHOM CTPYKTYpHI Oenka 1o nocnenoBarenbHocT JJHK
- MpeJICKa3aHne YCTBEPTUYHON CTPYKTYpPHI Oenka mo nocienopatenpbHocT JJHK

8. Tpanckpunims 3to
- cunare3 TPHK no MPHK - cunre3 MPHK o JIHK
- cuate3 JIHK mo MPHK - cuHTe3 Oenka mo MPHK
9. ®opmel ciupanu JTHK
-AB,C -AB,Z
-C,D,E -T,R)YY

10. B coBpemennbix JJHK-cekBeHaTOpax MCIOIB3YIOT
BricokoahheKTUBHBIN KaMMILISAPHBINA JeKTpodopes
Bricok03hPeKTHBHYIO JKUIKOCTHYIO XpoMaTorpaduro
ToHKOCIONHYIO XpoMaTorpaduio
SIMP-criekTpocKonuio

11. sRHK sto
- marpuuHas PHK
- uHpopmanmonHas PHK
- manas PHK
- upycHasa PHK
12. @onaAMHT 3TO
- iepexo Oenka KI1ybok-riodymna
- pectpukuus JJHK
- pa3pbIB KOBAJIEHTHOM CBSI3U
- IUTABJIEHUE TBOWMHON CIMpan

13. Jlunug Y ®-norioleHus oeka:
760 HM 260 aMm
180 am 280 aMm
14. Pesynbprar nestensHOCTH rupas

YBenuueHne yncia cynepBuTKoB aByxuenodeynon JJTHK
CHmxeHue yncia cynepBuTkoB aByxuenoueqnoi JTHK
YBenuueHune yncia cynepBuTkoB ogHouenoveynon JJTHK
CHKeHHe urcia CyrnepBUTKOB oaHolenoyeunoi JTHK

15. K ocHoBHBIM penapabenbHbiM noBpexaeHusM B JIHK He oTHOCSTCS
AnypuHU3aus; JlezamuHMpOBaHuUE;
TuMUHOBBIE TUMEPBI;  AJIKUIMPOBAHUE

16. DKCIpeccus TCHETHYEeCKOW HH(POPMAIIMK UJIET B HAIIPABICHUHN
- PHK = JIHK = 6Genoxk - mosincaxapua = 6enok = JIHK
- IHK = PHK = 6enoxk - IHK = nunun = 6enok

17. VYabTpauenTpudyrupoBanme He IPUMEHSIOT JUIS:

PecTpukunonHoro ananusa
AmHanu3za pa3mepa 0eIKoB
Paznenenus Mmakpomosneky
AHanm3a CKOpOCTH CeANMEHTAITUN
18. Kakne noHbI MHUIIMHPYIOT paboOTy pEeCTPUKTA3:
Na'* Zn**
Mg?* SO,”



19. B npakTuke MoneKyaspHOM OHMOJIOTHH ISt MATKOM JeHaTypaiiu Oefka He IPUMEHSIOT:

IToBbiienue temneparypsl; ['yaHuanHa xnopun;
Harpus xmopun; MoueBuny

20. He sBnsercs meronom J{HK-cexBenupoBanus

Mertoa TepmunaTopoB o CeHrepy

[Tmoc-munyc meton o Cenrepy

Merton Huk-TpaHciasiuuu no CeHrepy

Metoxa xuMHu4YecKol aerpaaanuu no Makcamy-I undepry

21. He sBasercs aranom ITL[P
Henarypauus JTHK HoctpauBanue ueneit JJTHK
O1xur Tpancnauus JJHK

22. 3arpaBka, HeoOxoaumas g nannuanuu cunresa JJHK B merozne T1L[P
[Ipaiimep; Cueticep;
Ornepon; [Ipomorop

23. ®epMeHT, ucnonb3yeMbli npu amrudukanuu JHK
Tag-nonumepasa; AT®-a3za;
Xenukasa; Karanaza

9.

6.4. Bonnpochl kK MPOMe:KYTOYHOM aTTeCTAllUH
[Tpeamer u mMeTo bl MONEKyIApHON Ononoruu. OCHOBHBIE 3Tanbl pa3BuTHs. LleHTpanbHas 1orma
MoJIeKYJIsIpHOM ~ Ouosnoruu. CoBpeMEHHbIE NEPCIEKTUBHBIE HAIpaBJICHHUS - TE€HOMUKA,
IPOTEOMHKA, TPAHCKPUIITOMUKA, METa00I0MUKA, OMOMH(POPMATHKA U CUHTETUYeCKast OMOIOTHs.
benku kak HeperymsipHble OnononmMmepsl. Ilentua u monmunenTuy, NPOTEUH W NPOTEU . Y POBHH
CTPYKTYpHOM opranu3zauuu 6enxoB. HagmonekymnspHble cTpykTypbl. ['1oOynspubie u pubpumi-
nsipHbIe 6enku. OcHOBHBIE Ononornyeckue GyHkuuu 6eaKkoB. [Iporeccuur u GonauHr 6emnka.
HyknenHoBble KHCIIOTHI Kak HeperyispHble Ouomnonumepsl. Crpykrypa AHK. Hykneosun,
HYKJICOTH]I, OJIMTOHYKJICOTH], NMOIMHYKIeoTua. [IpuHumnsl ctpoenns nsoinHoi crimpanu JHK.
[Tapamerpsl B-, A- u Z-popm THK.
Oyukuun  JIHK. HWupopmanumonnass emkocts. ['eHetnueckuil koj. OCHOBHBIE CBOMCTBa
reHeTH4ecKoro koja. KBasuyoseTHslit KoJ1. Y HUBEpCAIbHbIM FeHETUYECKUH KOJI.
Buner PHK. Ux pons B knetke. PHK-niporennnabie kommiekesl. Manbie PHK. @ynkimm Maneix
PHK. PHK-unrepdepenuus.
Tpauckpumius. [Toustue 06 omepone. CyOobenunuunbiii coctaB PHK-mommmepassr E.coli.
npuHinsl - pabotel  PHK-monmmepas.  OcoOeHHOCTH  CTPYKTYphl NPOMOTOpPOB.  DTarlbl
TPAHCKPHUIILIUK Y TPOKAPUOT.
Perynsauus tpanckpunuuu y Oaxtepuil. HeratuBnas wunaykuus. [lo3uTHBHas WHAYKIMS.
Herarusnas penpeccusi. Ilo3utuBHas penpeccus. ATTeHyaluss B PpEryJsiUM 3KCIPECCUU
tpunrohanoBoro onepona E.coli.
OCoOCHHOCTH TPAHCKPHUIIIIUA Y JOyKapuoT. MHOXKECTBEHHOCTh © crnenududHocts PHK-
nonuMepa3 dykapuor. Cis-amemenTsl ¥ trans-gaktopel  TpaHckpumnimu. OOpa3zoBaHue
MHUIMATOPHBIX KoMIiulekcoB ¢ ywyactueM PHK-momumepasst II. [lonsitue 06 sHxaHcepax u
caljeHcepax.
IIpoueccunr m-PHK sykapuoT: kenupoBaHuWe, NOJMAACHWIMPOBAHME, CIUIAWCHHT, PEIaKTH-
poBaHue. PaznuuHble MEXaHU3MBI cIIaiicuHra. Trans-crulalicuHr. AlbTepHAaTUBHBIN CIUIAWCHHT.

10. Tpancnsmus.  Crpykrypa t-PHK. Pexormumms. AwmmsoammmupoBanmne t-PHK. Crpykrypa

pubocoM mpo- W dykapuoT. LleHTpsr pubocom E.coli. Drambl TpaHCHsIIMM y TPOKApHOT.
benkoBbie hakTOPBI TPAHCIAIUH.



11.

12.

13.

14.

15.

16.

Pennmukanus. [punnune! perukannn JTHK. Jloka3zaTenbcTBO MOIYKOHCEPBATUBHOTO XapakTepa
perkauuy. llonstue o Marpuue um 3arpaBke npu permmkanuu JIHK. depmentatuBHas
cucrema cuntesa JIHK in vitro. PerummkatuBnas pekomOunanus JJHK.

Crpoenne u pynkiun JJHK-nonumepass [ u3 E.coli. 3nauenue 3—5' u 5'—3' ruipoautudeckux
akTUBHOCTeM. C(Cxema aHTunapaienbHoil perumkauuu Oxasaku. CoBpeMeHHas cxema
permmukaru JTHK E.coli (moxens "tpombona"). Pemapanus JTHK.

[Tommmepasnas nemnHas peakius. OCHOBBI MeTOIa U mpuMeHeHue. [lonoop npaiimepos st TTLIP.
PasznoBuanoctu I1LP. ITLIP B peansHOM Bpemenu (Real-time PCR).

CexBenupoBanue JIHK. Ilpunuun onpenenenuss nepBuuHod crpyktypsl JJHK mo Cenrepy.
Tepmunupyromue Hykiaeotuabl. [IpoBeneHue CEKBEHMPYIOIIMX PpEaKLU M HHTEPIpETaLus
pesynbratoB. ABToMarndeckue JJHK-cexkBeHaTopsl.

I'ennas unxeHepus. PepmeHTsl reHHOM wHHeHepuu. Pecrpukrassl. JHK-nmuraser. JHK-
nonuMmepassl. Oparment Kienosa. OOmias cxema KIOHHUPOBaHUS TeHOB. bUOIMOTEKH TEHOB.
JocTkenus:, mpoOIeMbl U MEPCIIEKTUBBI TeHHOW WH)KEHEPUH.

['ennas tepanus. [Ipoduns HaciaencTsenHoit natonoruu. CrocoObl ee Koppekuuu. JJocTikeHus,
npo0sieMbl M TEPCHEKTUBBI MOJIEKYISIPHOM MenuuuHbl. MonekynspHas nuarHoctuka. JIHK-
Mapkepsl. buouuribl, noayyeHrne U MpUMEHEHNE.

17. 'enom sykapuoT. "M30b6ITOUHOCTD", HATMUKE [TOBTOPOB, HEKOJAUPYIOIIUX MOCIEA0BATEIbHOCTEMN,
KOMITAKTHOCTb, ~ HecTabuiabHOCTb. OcHOBBl ~ Mertoga  peHarypauuu JHK.  ®pakuun
peHarypupytromen JJHK.

18.

19.

20.

21.

Caremmutnas JIHK. OcoOenHoctu cocraBa. Jlokanuszamms B reHoMe. Bo3MokHas podb.
[Tanuupomsel. Ponb 0OpalieHHbIX TOBTOPOB B reHOME. Y MepeHHble moBTopsl B JIHK.
CrpyKTypa Mpo- 1 3yKapUOTUYECKUX T€HOB. THUIIBI CTPYKTYPHO-(QYHKLIMOHAIBHON OpraHu3aluu
9YKapuOTUUYECKUX T€HOB. ['eHbl "omariHero xo3siicrsa" u rensl "pockomn".
Komnaktuzanus [JHK osykapuor. Hykineocomusid, cynepOuIHBINA, METIEBOI
KommakTu3anuu. O0Imas XxapakTeprucTuka TucToHoB. MertadaszHas XxpoMocoma.
MonekynsapHbple OCHOBBI KaHIIEpOreHe3a. l'eHeTudeckas, KaHIEpPOT€HHAass W BHPYCHas TEOpUU
paka. PerpoBupycel. OHKOT€HbI 1 OHKOOENKU. [ 'eHbI-cynpeccopbl OIyXoJieH.

YPOBHHU

7. laHHBIE 1JIs1 y4eTa ycneBaeMocTH cTryaeHToB B BAPC.

Ta6muma 1.1 TaGnuia MakcUMalIbHBIX OAJIIOB MO BUJIaM YY€OHOM e TEIHHOCTH.

JTaGopartopusie | [Ipaktiaeckne | CaMOCTOSTENEH ABTOMaTH3H- Apyrue BIIET Tpomexcy-
Cemectp Jlexumn pOBaHHOE y4e6Hoit TOYHas Hroro
3aHATUS 3aHATHSA ast pabora
TECTHPOBAHHE | JESITENBHOCTH | aTTecTalus
6 4 16 0 10 20 30 20 100
6 cemecTp

IIporpamma oueHMBaHHMS Y4eOHOM AeATEIbHOCTH CTYAEHTA
Jlekuuu - mocemaeMocTb, Orpoc, aKTUBHOCTb — OT 0 710 4 Gasios.
JlaGopaTopHbIe 3aHATHSI - YCTHBINA OMPOC HA J1a00paTOpHBIX 3aHATHAX — OT 0 10 16 Gayos.
IIpakTH4yeckue pa6oTbl — HE IPETYCMOTPEHBI.

CamocrosiTtesibHas padora - [logroroska pedeparoB u BRICTYIICHUE C YCTHBIMH J0KJIaiaMi — OT 0

1o 10 6amoB

ABTOMaTI/I3I/Ip0BaHHO€ TECTUPOBAHUEC — BrITomHEHNE UTOTOBOIO TECTA 10 JUCIHHUIIIIMHE B CHCTEME

IpslonUni — ot 0 o 20 Gasos.




Jlpyrue Buabl y4eOHOM 1esiTeIbHOCTH - IMCbMEHHBIN (TECTOBBII) KOHTPOJIb 3HAaHUH, BBIIIOJIHEHUE
KOHTPOJIBHBIX paboT — ot 0 10 25 Gamos

IIpome:xxyTounasi arrecramus (3a4et) — ot 0 10 20 6ayI0B.

11-20 6a/110B — «3aYTEHO»

0-10 6a/1710B — «HE 3aYTEHOY.

Takum 00pa3oMm, MakCUMajabHO BO3MOXKHAs CyMMa OaJIOB 3a BCE BHJBI Y4eOHOM
JNESTENIbHOCTH CTYACHTa 3a IIeCTOW CceMecTp Mo AucCHHUIUIuHE «MOoneKynspHas OHOJIOTHS
cocrasirzeT 100 0ayuIoB.

Tabmuma 2.1. Tabnuia nepecyera MOTYYEHHON CTYACHTOM CyMMbI OQJIJIOB IO JTUCIMIUIMHE
«MonekynspHas OUOJIOTHs» B OLICHKY (3a4eT):

50 6anoB u Oojee «3aYTEHOY
Menblie 50 6anoB «HE 3a4YTEHO»
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8. YueOHO-MeToqHnYecKkoe H HHPOpMaUHOHHOE 00ecneyeHne AUCIHILTHHBI.

Jlureparypa:
Msauguaa I''M. OcnoBsr MonekynspHo# Guonorun [DnextponHsiii pecype] : yueGHoe mocoGue
/Msaupuna I'. K. - Mocksa : Poccuiickuii yHuBepcuter apyxGbl Hapoos, 2011, - 156 c. -ISBN 978-5-
209-03956-3 b. u. Kuura Haxoaurcs B 6azosoii Bepcuu D5C IPRbooks.
CyG6oruna, T. H. MonekynsapHas GHONOIHsS U TeHHas HHXKeHepus [DJIEKTPOHHBI pecypcl:
IIpaktuxym / T. H. Cy66oTuna, I1. A. Hukonaesa, A. E. Xapcekuna. - Kpacuosipek : Cubupckmit
(enepanbHeli yrusepcurer, 2018. - 60 c. - ISBN 978-5-7638-3857-2 : B. n. Kuura naxomurcs B
npemuyM-Bepcuu O5C IPR BOOKS.
Wpanumes, B. B. Monekynsapras 6uomnorus [Dnekrponssiii pecype]: yueOnuk / B.B. MBanumes.
- Mocksa : Usparensckuii Llearp PUOP, 2018. - 225 ¢. - ISBN 9785369017319 : b. u. Kuura
HaxoauTtcs B 6a3oBoit Bepcun DBC "ZNANIUM.com" (U1 "UHOPA-M").
Cxsopuosa, H. H. OcHoBEI MoneKysipHO#i Gronorun [DnexTpoHnslii pecype] : Vaebroe nmocobue

/ H. H. CkBoprosa. - OcHOBE MOJeKyJspHO# Guomoruu, 2022-10-01. - Caukr-IletepGypr :
Vuusepcurer UTMO, 2015. - 74 c. - ISBN 2227-8397 : B. u. Kuura Haxomurcs B peMuyM-

sepcun ObC IPR BOOKS. //

I[TporpammuOe obecniedeHrne i HHTEPHET-PeCYPChL:

. Windows 7 Ultimate, Microsoft Office 2007, Adobe Reader, Avast Free Antivirus.
. Kommerorepasle mporpammsl «Primer 3», «Vector NT1», «RestrictionMapper».
. MOLBIOL.RU - Meronp!, uHbOpMAanMss M IPOrpaMMBl Ui MOJIEKYJISPHBIX Ouosoros //

www.molbiol.ru.

. IIpaxtuueckas MonexysapHas Ouonorus / www.molbiol.edu.ru.
. National Center for Biotechnology Information // www.pubmed.com.




9. MaTepHa/ibHO-TEXHHYECKOe oO0ecneyeHne JUCIUILTHHBI

1. O6pynoBanue yueOHO-Hay4YHO# 1aboparopuu MojekyspHoi 6uonoruun CI'Y, B ToM uucie:
MuHULEHTpUGYrH Ha 10 ThIC. 06/MuH ¥ 13,4 THIC. 06/MuH, [TI[P-ammudukarop, melkep-repMocTar,
agasutHdeckue Bechbl, CBYU-meub, akBaguCTULIATOP, XOJOAMIBHHK H MOPO3WIBHHK, CHCTEMa
OYMCTKH BOJBI, MHKPOOHOJIOrMYeCKHH OOKC, BBITSDKHON InKad, BCTpSXUBATENb, KOMIUIEKT
anekTpodopeTuyeckoro 00OpyZOBaHMS, TPAHCH/UIIOMHHATOP, CTEKISHHAas ¥  IUIACTHKOBas
nabopaTopHas ocya U pacXOAHbIE MaTepHAIBL.

2. MarepuanbHo-TexHuueckass 6asza xadenpbl Omoxumuu u OMODU3UKH, Yy4eOHO-HAYYHOTO
neHTpa pusuko-xumuyeckoit 6uonoruu CI'Y u UBOPM PAH.

3. MunsTMenuitHoe 060py10BaHHE AJIs1 JIEKIHOHHOTO COMPOBOXKIEHHS U Apyras OprreXHUKa.

B pamkax BHeayIuTOpHOH paGoThl ¢ Henbi0 GOPMUPOBAHUS M PA3BUTHS NMPO(ECCHOHATBHBIX
HaBBIKOB O00OydaroIUXcsi MpPeAyCMOTPEHbl O3HaKOMHTenbHble J3kckypcun B WBOPM  PAH,
nabopaTopuio OHOTEXHOJIOTHH M penpoAyKTUBHOW Omonoruu. JlaGoparopHbie paGOTBI POBOASATCS
Ha 6aze YueOHOM 1abopaTopuu MOJIEKYIISIPHO#H OHOIOTHH.

[Iporpamma cocraBiieHa B cooTBeTcTBUH ¢ TpeGoBanusmu PI'OC BO no HampaBieHHIO
noaroroBku OakanaBpuara 44.03.01 [Texaroruueckoe obpasoBanue (mpoduis «buonorus»).

ABTOD:
Jlonent xadenpsl GHOXUMHH /—A; —

u 6noduzuky, K.6.H. A.A. Tanunkas

ITporpamma omoOpena Ha 3acenanuu kadenpsl Ouoxumun u 6uodusuku (mporokon Ne 14 or
«05» mroHs 2023 roxa).



