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1. Illesan ocBoeHMSI AUCHMIIJIMHBI.

CdopmupoBaTh y CTYISHTOB 3HAHUE MOJICKYJSIPHBIX MEXaHHW3MOB XPAaHCHHS, MEpeaauu U
peanu3anuyu HaCJICICTBEHHOW MH(GOPMAIMH, O CTPYKTYPHO-(QYHKIIMOHAIBHOW OpraHU3allMk T€HOMa
U mpoTeoMa. JleTalbHO pPacCMOTPETh BOIPOCHI CTPYKTYPbl W (DYHKIHA OHOMAaKpOMOIEKYI —
HYKJICMHOBBIX KHUCJIOT, OEIKOB, YTJIEBOJOB, JIMITHIOB U ., & TAKXKE UX CIIOXKHBIX HAJIMOJEKYJISIPHBIX
KOMILUIEKCOB. (OCBETUTh MOJEKYJISIPHBIE OCHOBBI ~IPOIECCOB  PEIUIMKAIMK, TPaHCKPHUIILUH,
TPAHCIISIUY, penapaluu, peryasaiud KIeTOYHOro KA, Tu(GEepeHIIMPOBKY, Pa3BUTHSA, CTAPCHHUS H
IpOrpaMMUpPyEeMOi CMEPTH KJIETOK.

2. Mecto aucunminnsl B ctpykrype OOII 6akanaspuara.

Huctummuna  (B1.B.05) ortHocuTcs Omoxky 1 B yacrw,
00pa30BaTeNbHbIX OTHOIIEHUH), U U3y4YaeTcs B 6 ceMecTpe.

Jlis ycnemHoro ocBoeHusi Kypca HEOOXOAMMBI 3HAHUS T'€HETHKH, LIUTOJIOTMH, OMOXUMUHU U
Oonopusuku. MonekynsipHas OWOJIOTHS ONHPACTCS Ha OCHOBBI TEHETHKH, MOCKOJIBKY H3y4aeT
CIIOCOOHOCTh OPraHM3MOB K Pa3MHOXEHHUIO (CaMOKOMMPOBAHUIO) W HACIIEOBAHHMIO MPU3HAKOB,
KOTOpOE B CBOIO OUE€PE/lb HANPSAMYIO CBA3aHO HYKJIEMHOBBIMH KHcI0TaMU. HyKkienHOBbIE KUCIOTHI U
OCJIKM KaK HeperysipHble OMOTMOIMMEpHI KIETKH Yxke Oojiee COTHHU JIET SIBIAIOTCS OOBEKTaMH
M3YYeHUs OMOJIOTMYECKON XUMUU. 3HAHHE LIMTOJIOTMH HEOOXOAUMO IS JIOTUYECKOro mepexoja OT
U3YYEHHUs OPraHOUJIOB KJIETKM HAa MUKPOCKOIMYECKOM YPOBHE K MOJIEKYJIIPHOMY YPOBHIO, YTO U
COCTaBIISICT MPEAMET MOJICKYJISIPHON OUOIOTHH.

dbopMupyeMoil  ydacTHUKaMU

3. Pe3yabTaThl 00y4yeHHUs 110 AUCHUILJIMHE

Koa n HammeHoBanue Koa n HaumeHoBanme Pe3yabTaThl 00yueHHs
KOMIIeTeHIM U HHIMKATOPA (MHIUKATOPOB)
JAOCTHKEHHs] KOMIIeTeHIINH
IK-1: cniocobeH | 1.1_B.IIK-1 [Tonb3yercs | 3HaTH NPUHLUNBI CTPYKTYpPHO-
OCYIIECTBIISATh COBPEMEHHBIMU (YHKIIMOHATILHON OpTraHU3aIuH
He1arornyecKyro o0pa3zoBaTeIbHBIMU BOKHEHIINX O6HOMoNIUMEPOB
JeSITENIbHOCTD IO | TEXHOJIOTUSIMU B Tpoliecce | (OenkoB u HYKJIEMHOBBIX
npoGHIBHBIM npeaMeram | o0ydeHusl. KHCJIOT), WX KOMIIOHEHTOB U
(mucummumaam, MmoxyisiM) B | 2.1 _BJIIK-1 ~ PaspabarpiBaer | CIOXKHBIX — HAJAMOJEKYJISPHBIX
paMKax MporpaMM OCHOBHOTO | yuyeOHbIe pOTrpamMMBbl U | KOMILJIEKCOB; MEXaHU3MbI
o0iero M cpeaHero OOIIEro | COOTBETCTBYIOLIEE XpaHeHus, nepesayunt u
o0Opa3oBaHus, CPeIHEro | MeToAuYeckoe  oOecledyeHue | peaan3aluu TEHETUYECKOU
npoheccuoHaIbHOTO U | Ui rpoliecca o0yueHus nHpOpMallMM Ha MOJEKYISIPHOM
JIOTIOJTHUTEIBHOTO 3.1_B.IIK-1 [TpumensieT | ypoBHe; XapaKTePUCTHKY
poheccuoHaIbHOTO COBpEMEHHBIE METOJIbl | OCHOBHBIX MIPOLIECCOB,
o0pa3oBaHus, MO MporpaMMam | o0yueHHst OMOJIOTUU MPOTEKAIOIINX B JKUBOH KIIETKE:
JIOIIOJTHUTEIILHOIO 4.1_B.IIK-1 I[Moka3piBaeT | perIvKaluy,  TPaAHCKPUIILUH,
o0pa3oBaHUs nerein U | 3HAHUSL ~ HAy4YHBIX  OCHOB | TPAHCISALMH,  PEKOMOMHAIUH,
B3POCIIBIX coaepKaHus LIKOJIBHOTO | penapanuu, npoueccnHra PHK
Ouosiornyeckoro obpa3oBaHus, | U OEIKOB, OENIKOBOTO (OJIAMHTA
OpPHEHTUPYETCS B| U JIOKHHTA, OCHOBHBIE
npobJeMaTuKe U JOCTIKEHUSX | METOAMYECKHUE pUEMBI
COBPEMEHHOM OMOJIOTHH. 00ydeHusT OMOJIOTHH.
YMeTh IpaMOTHO NPEICTaBIIATh
IK-4: cnocoben  BectH | 1.1_B.IIK-4 CriocoGeH | 1aHHbIE ydammcest B
HAY4YHO-HMCCIIEJOBATEIbCKYIO | MCMOJb30BaTh  COBPEMEHHBIE | JJAKOHUYHOM (hopme.
pabory B o0JlacTH | METOABI W TeXHojoruu TipHu | Baagers METOOJIOTUEH
npodILHOW JTUCHUTUIMHBI W | TPOBEICHUH HAYYHO- | IPUMECHEHUS COBPEMEHHBIX




MCTOJUKHU €€ IMPECIoagaBaHms;

IIK-6: Bimageer
ydqactusi B pa3paboTke

HaBbIKaMH

u

peanu3alnuy pa3IuyHOro TUIa
MIPOECKTOB B 00pa30BaTEIbHBIX

OpraHu3anusIxX
nearorndeckoi cepe.

B

HCCTIEI0BATENbCKOM paboThl U
AQHAJIM3UPOBaTh CBOM OIBIT B
COOTBETCTBUU c
WCIIONB3YEMBIMU METOJIAMU U
TEXHOJIOTHAMHU
00pa3zoBaTebHBIM IETISIM.

2.1 _B.IIK-4 OcymiectBisier
cbop HayuyHOH wuH(DOpMAIHH,
TOTOBUT 0030pBI, COCTaBISET
pedeparbl u OTYETHI,
oubmorpaduu

3.1_B.JIK-4 Amnamusupyer u

IUIAHUPYET CTaJuM HAy4yHO-
HCCIIEIOBATENbCKOM  paloTHl,
Hay4YHOI'O IpOeKTa U

€CTCCTBCHHO-HAYYHOI'O
OKCIICPUMCHTA I10 OroJI0ruu

1.1_B.IIK-6 Crnocoben
POEKTUPOBATH y4eOHYI0
JIEeATEIbHOCTh II0 IIPEIMETY B
COOTBETCTBUH C TPEOOBAHUSIMHU
00pa3oBaTeNbHBIX CTaH/IAPTOB.

2.1_B.IIK-6 Nwmeer
MPEJICTABIEHUE O IICUXOJIOIO-
MeJarormIeCKuxX OCHOBax
MIPOEKTUPOBAHUS

B3aNMOIECHCTBHUSI C
pa3IMYHBIMU KaTeropusiMu

YYaCTHUKOB 00pa30BaTEIbHBIX
OTHOIIIEHUI

3.1 B.IIK-6 Amnanmusupyer u
000011aeT pe3yNbTaThl HAYYHO-
HCCIIeIOBAaTENIbCKUX paboT ¢
WCTIOJIh30BaHUEM
COBPEMEHHBIX

HAyKH U TEXHUKH

JTOCTUKEHUU

HAaYYHBIX 3HAHUU B
00pa3oBaTebHOM IpPOIIECCe.

3HaTh TEOPETUYECCKHUE OCHOBEI,

JOCTIDKEHUSI ¥ [poOIeMbl
COBPEMEHHON  MOJIEKYISIPHOH
ouosioruu.

YMmern aHAIU3UPOBATh
COBPEMEHHYIO Hay4HYIO0
AUTepaTypy U COOCTBEHHBIE

JAaHHBIC, TPAMOTHO IJIAHUPOBATH
M OpraHu30BBIBAaTH  HAYYHBIN
9KCIEPUMEHT.

Baagerb sKcriepUMEHTAIEHBIMU
npueMaMu WCCIIE/IOBAaHHS
KOMITOHEHTOB XKHBOW MaTepUH B
MOJCJIBbHBIX CHCTEMAXx H Ha
OMOJIOrM4eCKOM MaTepuase.

3HaTh OCHOBHBIE TpPeOOBAaHUS
o0pa30BaTeNbHbIX CTaHIAAPTOB K
Y4aCTHHKaM 00pa3oBaTeIbHOIo
MPOLECCa, OCHOBHBIE MOAXOIBI K

COCTaBJICHUIO HaY4HBIX
MIPOEKTOB B obnactu
MOJIEKYJISIpHON ouosoruu,
JOCTYIIHBIE K peanu3aliu B
paMKax 00pa30BaTeNLHOTO
mporiecca.

YMerb 0000111aTh COBpEMEHHBIE

Hay4yHble 3HAHMUS B 00JACTH
MOJICKYJISIpHOM ~ Ouosnorun
BKITIOYATh 1704 B

O6pa30BaTCHLHLII>'I mpomnecc.

Baagern HaBBIKAMHA
JOCTYITHOTO H3JI0KEHMS
pe3yJIbTaToOB Hay4HO-
HCCIIEeIOBAaTeNIbCKUX — paboT U
IOCTH)KEHUN COBPEMEHHOM

MOJIEKYJISIPHON OUOIOTHH.




4. CTpyKTYypa U coJepkaHMe JUCHUILIHHBI
OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTABIISET 3 3aueTHbIC eHUIBI 108 gacos.

Buabl yue6Holi paGoThl, BKIIOYast
€CaMOCTOATEIbHYI0 PaboTy CTYJeHTOB U
TPYA0EMKOCTh (B yacax)

@opMBbI TEKYLIET0
KOHTPOJIsI

JlaGopaTopHbie ycneBaeMocTH (no

Ne Ceme Henean 3aHATUS Hedenam cemecmpa)

a/n Paznen aucuuniunbl ctp ceMecT- W3 i — Dopmb1

pa Jlll:::l- O0mas | mpakTH- CpP MPOMEKYTOYHOM
TPYAOEMK | 4eckasi aTrrecTanuu (no
0CTh IOAr0TOB- cemecmpam)
Ka
1 | Crpykrypa, QyHKIIMY U AHHAMUKA OHOTIOJMMEPOB KIETKH

1.1 | IIpenmet 1 MeToIBI 5 2 7 ITuceMeHHEIH 1
MOJIEKYJISIPHOM OHOJIOTHH. YCTHBIM OTYET,
CtpykTypa ¥ QyHKIUH KOHTPOJIbHAS
HYKJICMHOBBIX KHCIIOT. pabora.
CrpykTypa, QyHKIHH U
IMHAMHKa OEJIKOB.

1.2 | MonekynsipHble 5 2 7 [TucbMeHHBIH 1
MEXaHU3MBI peIUINKaIuHU, YCTHBIN OTYET,
penapaHHH u KOHTpPOJIbHAA
PEKOMOMHAIINH. pabora.

1.3 | Tpanckpunuus y npo- u 5 2 7 BeoinosHeH#Ee
JYKapHOT. y4e0HOTO TecTa.
BUOXUMHYECKHE OCHOBBI Pegeparsl,
MATPUYHBIX CHHTE30B AOKTIANBI.

1.4 | Tpaucasius - OMOCUHTE3 5 2 7 Pedepatsi,
Oernka. AOKJIaIbI.
Hroro 3a 5 cemectp — 5 8 28
36 u.

2 | CtpykTypHO-(hyHKIIMOHAIbHAS OpraHU3allks TeHOMA U IIPOTeOMa

2.1 | U3omsamus 1 ounCTKa 6 2 13 BrinosnHeHue

0EJIKOB. y4e0HOTO TeCTa.
Pedepatsr.

2.2 | BelficlieHHe B OYMCTKA 6 2 14 Beinosnnenne
HYKJIEMHOBBIX KHCIIOT. y4eGHOTrO TecTa.
Br1siesneHue mia3Mus Pedeparsr.

2.3 | PecTpukiimoHHbII 6 2 14 BrinonHeHue
ananmu3 JIHK. yueOHOTO TecTa.
DnekTpodopes Pedeparsr
HYKJICMHOBBIX KHCIJIOT

2.4 | IlepcieKTUBHbIE 6 2 14 Beinonaenue
HAIpaBJICHUS y4e0HOro TecTa.
YiCCIIE/IOBAHMIA. Pedeparst
[TLP-ammunduxanms
JIHK.

IIpome:kyTouHnasn 6 IK3aMeH
arrecranus — 9.

HToro 3a 6 cemecTp-72 4. 8 55

HToro mo nucuunjinue — 8 8 83

108 u.




Pazgea 1. CTpykrypa, yHKIIMH ¥ JUHAMHUKA OMOINOJIUMEPOB KJIETKH

1.1. lTpeaMeT ¥ METOBI MOJIEKYJIIPHOU OUOJIOTHH. XapaKTEPUCTUKA MOJICKYISIPHON OHMOJIOTHI
KaK HayKH, 3aHUMArOUIENCsl N3yYEHUEM MOJIEKYJISIPHBIX OCHOB YKU3HENEITENIbHOCTH KIIETKH. McTopus
BO3HUKHOBEHUSI U DPAa3BUTUS MOJIEKYJspHOU Ouonoruu. Paborer V. Actoropu u JIx. Kenapro mno
PEHTICHOCTPYKTypHOMY aHanmu3y OenkoB. Wnentudukanus JIHK kak HocuTenss reHeTHYecKon
unpopmanuu (T. DOBepu). Bupycsl m ¢darm kak mepBble OOBEKTHI MOJEKYISIPHOW OHOJIOTHH.
HccnenoBanus mporeccoB caMOoCOOPKH U LIUKIIOB Pa3BUTHS BUPYCOB U (aroB; oOHapyKeHHE sIBIIE-
HUS TeHEeTHYeCKoU pexoMOuHanuu y ¢aros (padotet M. [ensOproka, I'. Llpamma, . Arabekosa, H.
Kucenesa, b. Ilornazosa, I'. ®penkens-Konpara, C. I'epmiensona u ap.). Padorsr E. Yapraddda, V.
VYugepa, /[x. Yorcona. MeTozpl H3y4eHUs CTPYKTYPbI U CBOMCTB HYKJICHHOBBIX KUCIIOT M OEJIKOB.

1.2. Crpyktypa ¥ (QYHKIMHM HYKJIEHHOBBIX KUCIOT. Co3maHue OuCIUpabHON Mojaenu
monekynsl JJHK (Ix. Yorcon u @. Kpuk). PacmmgppoBka cTpykTypsl psga OSITKOB U BBISBICHHE
CBSI3U MEXKIy X cTpykTypor u dyakuuen (JI. [Tomunr, M. Ilepyrn, k. Kenapro, ®@. Canrep u ap.).
HyxnenHoBble KHUCIOTHI Kak OuomnonuMepsl HeperysspHoro ctpoeHus. JIHK kak renetuueckuii
Marepuan. l'en kak mnonunykieotun. Ilpunuuner crpoenuss JIHK. Hykieosun, Hykieotun,
OJIUTOHYKJICOTHI, MOMUHYKIeoTH 1. B-, A- 1 Z- popmer IHK. PacmmdpoBka cTpykTypbl U HyHKIIHH
1-PHK (P. Xommu, A. BaeB, A. Puu, A. Knyr). Ctpykrypa p-PHK u mM-PHK. Llentpansnas gorma
MoJIeKyJsipHOil  Ouonorun. PacmmgpoBka renernuyeckoro koga (M. Hupenbepr, C. Owuoa);
xummnuecknii cunte3 rena (X.-I. Kopana); uzydenuwe cTpyKTypHOH opranuzanuu pubOocoMmsl (A.
Cnupun, M. Homypa); BbIICHEHHME OCHOBHBIX MEXAaHHW3MOB CHHTE3a HYKJIEMHOBBIX KHUCIOT (A.
Kopubepr, C. Ouoa); otkpeitTre obpaTHoi Tpanckpunimu (X. Temun, J[. bantumop); paspaborka
metonoB cekBernpoBanusi JJHK (®. Canrep u P. Koysncon; A. Makcam u V. I'miabbept). OTKpbITHE
nykseocoMm (P. Kopubepr, A. Knyr) u undopmocom (A. Criupun, I'. ['eoprues).

1.3. Crpykrypa, QYHKIIMKM ¥ JWHAMUKA OCIKOB. belnku Kak HeperyJsipHbie OHOIOIMMEPHI.
DU3HKO-XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT. [lenTua u nmoaunenTuna, npoTerH U nporeu. I'muko-
U JIMIIONPOTEUIbl. YPOBHM CTPYKTYpHOH opranuzauuu OenkoB. HagmonekynspHble KIETOYHBIE
CTPYKTYpbl. I'100yssipHbIle M GubpmsipHble Oenku. OCHOBHBIE OHoOrHyeckue (pyHKIUN OETKOB U
nenTtuaoB. [Ipoueccunr u onnuur 6enka. [lepBuyHas cTpykTypa Kak YpOBEHb OpraHH3allM Oeska.
Mertoabl onpeaeneHus NoCiae10BaTeIbHOCTH aMUHOKUCIIOT B Oenke. BropuuHas ctpykTypa Genka. o-
CHMpaJIb KaK BaKHEHIIHNI 37IEMEHT BTOPUYHOIN CTPYKTYpbl. POJb GOKOBBIX pajiMKaaOB aMMHOKHUCIIOT
B (OpMHpOBaHUU O-CIMpaiei. B-CTpyKTypa: HapaiiebHOE U aHTUIApAJIENIbHOE PACIIOJIOKEHHE
nenei npu ¢popmupoBaHuu cioeB. TpetnuHast cTpykTypa O6enka. CTaOMIbHOCTh MPOCTPAHCTBEHHOU
cTpykTypbl. ['mapodobuoe sapo. dopma, KOMIAKTHOCTb M JMHAMHUKa MOJIEKYJbl Oenka. Ponb
TUCYNb(UIHBIX CBSI3€M B CTaOMIIM3aLMM TPETHUYHOW CTPYKTYPbI HEKOTOPBIX OENKOB M HENTHIOB.
UYerBepTuuHas cTpykTypa Oenka. [['oMo- U rerepoMynbTUMEpPHBIE OENIKH.

1.4. MonekynspHoe kiaoHupoBanue. Pa3paborka merona pekomOuHaHTHbIX JIHK xak ocHOBBI
reHernyeckoil nmxkenepuu (I1. bepr u cotp.). 'eHeTnueckas nH)eHeprs KaK TEXHOJIOTHSI MTOTYYECHUS
(YHKLIMOHAJIBHO aKTUBHBIX reHeTHdeckux cTpykryp. Pectpukums JIHK. Pectpukrasbl, ux BHIBI,
cBoiictBa u ocobeHHoctu Bo3zaeiicTeus Ha [JHK. Knonuposanue pparmenta JIHK. Bektopsl monexy-
JsIpHOTO KJIOHMpoBaHUs. [lma3munbl, ux cBoiicTBa M QyHkuuu. banku renos. IlomyueHue reHoB ¢
UCTIOJIb30BaHUEM 0OpaTHOW TpaHCKpUMTa3bl. JIOCTHKEHUS U MEPCIEKTUBbl T€HETUYECKON HHKEHEPUH.
TpaHcreHHbIE pacTeHUS U KUBOTHBIC. [ eHHAs MH)KEHEepUs U JIeUueHHe “MOJIEKYIISIPHBIX O0Jie3HeH.

Paszpnen 2. CTpykTypHO-QYHKIMOHAIBHAS OPraHU3aLUs T€HOMA U POoTeoMa

2.1. MonekynspHble MEXaHU3Mbl PEIUIMKALMU, PEerapalid ¥ pekoMOuHaiuu. Permmkanms —
npouecc ynpoenus JHK. IMpunmuner penmukanun JIHK. Joka3aTrenbCcTBO MOTYKOHCEPBATHBHOIO
xapakrtepa perukanuu. [lonstue o Matpuue u 3arpaske npu perummkaunn JIHK. depmenTtaruBHas
cucrema cunreza JJHK in vitro. Llennas nonumepasnas peakuus. [lonGop mpaiimepos mnst ITLIP.
PasnoBumnoctu IIIP. TIL[P B peanmsnom Bpemenu (Real-time PCR). CexsenupoBanue JIHK.
Crpoenre u ¢pyukunu JIHK-momumepassr 1 u3 E.coli. 3nayenne 3'—5' u 5'—>3' ruaponuTHIECKUX
akTuBHOCTeH. Cxembl perumkanmu. CoBpemeHHas cxema perumnkammun JIHK E.coli (momens
"rpomboHa"). Ocobennoctn permkaimuu JIHK osykapuor. Pemapamus [JIHK. OcHoBHBIE
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penapabensHblie moBpexaeHus B JJHK u npuHImme! ux ucnpasienus. PekomOuHanus, ee MeXaHu3MbI
Y POJIb B SBOJIIOLIUN.

2.2. TpaHCKpUIIMUSA Y OPO- U SYKAPHOT. TpaHckpunuus - oOpazoBanue Mmoiekyn m-PHK.
O6parnas tpanckpumnmus. Teopus “PHK-mupa”. CoBpemennsie npencrabiienus o ctpykrype TPHK,
pPHK u MPHK. Monouuctponossie u nonumucrponossie MPHK. MupopmomMepbr 1 HHPOPMOCOMBI
kak (opmbl cymectBoBanuss MPHK B snpe u nuroruiazme kietok. [IpeprIBUCTBIE TeHBI 3YKapHOT:
9K30HBI M MHTPOHBL. [loHsTHe 00 omnepone. CyOwbemaunuuHblii cocraB PHK-nmonmmepassr E.coli.
npunuuisl padotrsl PHK-nmonumepas. OcoGeHHOCTH CTPYKTYPBI TPOMOTOPOB. DTalbl TPAHCKPUIIIIUH.
Perymsauus tpanckpuniui. OCOOSHHOCTH TPAHCKPHUIILUHU Yy dyKapuoT. Ilonarue o6 sHxaHcepax u
cainencepax. Ilponeccunr m-PHK sykapuot: kenupoBaHue, MOIMAACHUIMPOBAHUE, CIUIANCHUHT,
penaktupoBaHue. PazimuHble MEXaHU3MBbI CIUIAMCUHTA.

broxuMuyeckne OCHOBbI MATPUYHBIX CHUHTE30B. XapaKTEpUCTUKA HA MOJIEKYJISIPHOM YpPOBHE
OCHOBHBIX IIPOLIECCOB, ITPOTEKAIOIINX B JKUBOM KIIETKE: PEIUIMKALUU, TPAHCKPUIILUH, TPAHCISLHH,
pexoMOUHaLMK, penapanuy, a Takke npoueccuara PHK u 6enkos.

2.3. Tpancnsus — 6uocuHTe3 Oenka. MarpuuHblii MexaHu3M OuocuHTe3a OenkoB. Pubocoma
kaKk MoJekynspHas wamnHa. Crpykrypa T1-PHK. Pexornuums. AmmnoauumnupoBanue T1-PHK.
Crpykrypa pubocomM mpo- u sykapuoT. Llentpsl pubocom E.coli. Dramel Tpancasiun (MHUIAAIS,
JJIOHTAIMsI, TEPMUHAIMS), €€ MEXaHU3Mbl U PEryJslus y Ipo- U dyKapuoT. benkoBbie ¢akTopbl
TpaHciasiuuu. [lo3uTMBHAs W HEraTUBHAS pPEryJsiUMs TPAaHCISAUUHU. Perynsauus TpaHCHSAIUU Yy
OakTepuodaros. JlOMEHHBIN TPUHILIUI CTPYKTYPHOM OpraHu3alliy 1 3BOJIIOIUN OEIKOB.

2.4. TlepCueKTUBHEIC HANpaBiCHHs WccleAoBaHuid. [lOHSATHE O TEHOMHKE, MPOTCOMHUKE,
TPaHCKPUIITOMHKE, MeTabosomuke, OnMouH(OpMaTHKE M CHHTETUYECKOW Ouonoruu. Bueapenue
JOCTHKEHUI MOJIEKYJISIpHOI OHojoruu B OMOMenMUUMHCKHE HccaenoBaHus. HoBble mMeauuuHckue
ouorexnosnoruu. [loctrenomHas spa Onosioruu. DIeKTpOHHBIE 0a3bl NaHHBIX. CTaOMIBHOCTH TEHOMA
U JUHAMHYHOCTH TpoTeoma. bruomHdopmaTka: cpaBHEHHE MOCIEIOBATEIBHOCTEH HYKICOTHIOB,
CpPaBHEHHE MOCJIEI0BATEIIbHOCTEH aMHUHOKHCIOTHBIX OCTaTKOB. MneHtudukamus GyHKIIMOHATIBHBIX
oOnacteli TeHOMa Ha OCHOBE HYKJIEOTHUIHOIO COCTaBa. BbifBieHME (PYHKIIMOHAIBHO 3HAYMMBbIX
yyacTkoB OenkoB. CuHTeTHYecKass OWOJOTHs: NpPOOJIEMBbl «UCKYCCTBEHHOIO T'€HOMa» U
«CUHTeTHYecKOM kieTkn». Co3gaHMe MNPUHIMIHAIBHO HOBBIX IIOAXOJ0B B JIMArHOCTHKE,
MPOTHOCTHUKE U JICYCHUH COIMATbHO 3HAUMMBIX 3a00JIEBaHUM.

5. O0pa3oBaTebHbIEC TEXHOJIOTHH

[Tpu peanuzarum yueOHOM TUCIUIUTMHBI UCTIOIB3YIOTCS CIEAYIOIIe (OPMBbI OOYICHHUS:

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

2) cospemennble UHMEPAKMUGHbLE MEXHOIO2UN: CO3/IaHhe MPOOJIEMHBIX CHTYAIHid, POJIEBBIC,
JIEJIOBBIE UTPbI, MHTEPAKTUBHBIC JICKIIUH, TUCKYCCHH.

B xoze peanu3zamnyy nporpaMMbl HCTIOIB3YIOTCS CIIEAYIONIHE 00pa30BaTeNbHbIE TEXHOIOTHU:
- JMaJioroBoe O0y4eHHe, B XO0Jie KOTOPOTO OCYILIECTBISETCS B3aMMOJIEHCTBHE IperojaBaTens U
00yJaemMoro; BOBJIEUEHHE B MPOLECC TO3HAHUS, MAKCUMAJIBHOTO KOJMYECTBA yJalluxcs, B atMocdepe
JOOPO’KENATeNbHOCTH U B3aUMHOM MOJIEPKKU. J[JIs1 3TOro Ha JIEKIMAX MpearnoaraeTcst UCIob30-
BaTh CUCTEMY NPE3EHTANNHU C IEMOHCTpAIMEl OTACTBHBIX 33/1a4 BUPTYaJIbHOTO TPAKTUKYMa;
- «MUHH-TICKIIUY,
- IPUBJICUYEHHUE CIIEIIHATIMCTOB 110 pean3alliil HHCTPYMEHTAILHBIX METOJIOB aHAIIN3A;
- pa3pabotka «IIpoekra (cxembl) MCCleIOBaHU»; MpUOOpPETEeHNE HABBIKOB pabOThl HAa MPUOOpPAX;
OKCKYPCHH B IEHTPHI KOJUIEKTHUBHOTO IMOJIb30BaHMS Il 3HAKOMCTBA C YHHKAJIBHBIM JIAOOPATOPHBIM
o0opynoBaHueM;
- IOJITOTOBKA PEIIeH3W Ha HAyYHbIE CTaThH, TIOJrOTOBKA pe)epaToB 1 JOKIAJI0B HA CEMHHAPAX;
- IpUBJICUEHHE CTYJICHTOB K Hay4HOH paboTre Ha Kadenpe.

[Tpu peanm3anmu pa3IUIHBIX BUAOB Y4eOHOW paOOTHI MperyCMaTPUBAETCS HCIOIB30BAHHE
HanOonee WHGOPMATUBHBIX M OOIIEAOCTYNHBIX pecypcoB MurepHera. OmHuM u3 Haumbosee
W3BECTHBIX CIENHATbHBIX CAalTOB B PYCCKOSI3BIYHOM CETMEHTe VIHTepHeTa sBISETCS CauT
MOLBIOL.RU — Metoasl, uHpOpManuss ¥ NporpaMMmbl Ui MOJEKYJISpHbIX Ouosnoros. Caift
ocHoBaH B 2000 roay, ctabuibHO QYHKIIMOHUPYET M TIPOJI0JDKAST JUHAMUYHO pa3BUBaThCs. Paborast
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C mporpaMMaMu HEOOXOIMMO CIIEIOBaTh NPUBEICHHBIM Ha CalWTe WHCTPYKLUSM, IMPOCTHIM U
noHsaTHEIM. CopepikarenbHas 4acTh pabOT MOMKET MEHSAThCS WM BOOOIE OBITh MPOHU3BOJIBHOM,
MOCKOJIbKY WX TJIaBHAs IeJb — MPAKTUYCCKUH HABBIK CTYJIEHTOB B padoTe ¢ MOJ00HBIMH
nporpammamu. [loaToMy, caMOCTOSTENTPHOCT M  HWHHUIMATHBA CO CTOPOHBI  CTYJIEHTOB
npuBeTcTByeTcs. Bputoxennas Ha caiite MOLBIOL.RU ¢opma ocymiecTBiasieT TpaHCISAIUIO
HYKJICOTHIHON TIOCJIEIOBAaTeIbHOCTY B BBIOPAHHBIX paMKaxX CUMTHIBaHUS. MOXXHO BBIOMpPATH
HECKOJIBKO PaMOK OJTHOBPEMEHHO, TaKXKe MOXKHO HCIIOJIb30BaTh OJHO- U TPEXOYKBEHHBIM KO LIS
o0o3HayeHus: aMHHOKUCIOT. lcrnonp3oBanue ¢GOpMbl [1€J0BOM UIPhl C HWHIUBUIYaTbHBIMU
3aJIaHUSIMU Pa3HBIM TPYIIIaM MIPU3BAHO aKTUBU3UPOBATH MBICIUTEIBHYIO ACSITEILHOCTD CTYJICHTOB B
JTyXe COPEBHOBAHMSI.

[Tpu mpoBeneHNM Ta00PATOPHBIX 3AHATHIA TaKXKe MPEIOJIaracTCs MPeJOCTaBIATh CTyICHTaM
MaKCHMaJbHYI0 CaMOCTOSITEIBHOCTh B X MOJATOTOBKE U MpoBeIeHUU. TakuM 00pa3oM y CTYJEHTOB
dbopMupyroTcs 6a30BbIC HABBIKY TUIAHUPOBAHMS I OPTaHU3alMK HAYYHOTO SKCIIEPUMEHTa, pabOThI Ha
COBpPEMEHHOM  JabOpaTOpHOM  OOOpYIOBaHMH, IMO3BOJISIIOIIEM  IPOBOAMTH  MOJIEKYISIPHO-
OMOJIOTMYECKUH aHaIN3, & TAK)KE TIEPBUYHBIC HABBIKK PabOTHI ¢ Oa3aMu JTAHHBIX OAHKOB OEJIKOBBIX U
HYKJICOTHIHBIX MOCIIEI0BATEIHHOCTEH.

3aHsTHS JEKUMOHHOIO THIIA 110 JaHHOM TUCHUIUIMHE COCTaBIAIOT 50% ayAUTOPHBIX 3aHITUH.
VY aenbHBIN BeCc MHTEPAKTUBHBIX POpM 00ydeHHs cocTaBisieT 0Koso 50% ayIuTOPHBIX 3aHATUH.

Oco0eHHOCTH OpraHu3anun 00pa3oBaTeIbLHOIO MpoLecca
JJIS1 JIUIL ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

— UCHOJb30BaHUE MHIWBUyaTbHBIX TpadUKOB 00yUEHUS U CIayl SK3aMEHAI[MOHHBIX CECCHIA,

— OpraHu3auusi KOJUIEKTHBHBIX 3aHATUH B CTYACHYECKMX TIpYIIAaXx C LENbI0 OKa3aHUs NOMOILIU B
MOJTyYeHUH UH(POPMAIIUY UHBAJTUIAM U JIMIIAM C OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBBS;

— TMpOBEACHUE WHAUBUAYAIbHBIX KOPPEKLIMOHHBIX KOHCYJIbTAUWUW MJI1 WHBAJIUIOB M JHI[ C
OTPaHUYEHHBIMHU BO3MOKHOCTSIMH 3JJ0POBbBSI;

— IS JIUI] ¢ OTPaHWYCHISIME TI0 CITYXY JUIsi 0OJIeTYeHHS] YCBOCHUS MaTepuaia MpeyCMaTpUBACTCS
MaKCUMaJIbHO BO3MOXXHAsl BHU3YyaldW3alMs JIEKIIMOHHOTO Kypca, B TOM YHCJE IIHPOKOE
UCIIONIb30BaHNE WIUTIOCTPATUBHOTO MaTepualia, MYJIbTUMEIUHHON TEXHHUKH, IyOnupoBaHHE
OCHOBHBIX TTOHSATHH U TTONOKEHUH Ha ClIanaax;

— Ui JUI] C OTPaHUYCHHSIMU 110 3pEHUI0 MIPETyCMaTPUBACTCS UCTIOIb30BaHUE KPYITHOMACIITAOHBIX
HaTJISTHBIX TTOCOOUH.

6. YdyeOHO-MeTOaMUYecKOe oOecrieyeHHEe CAMOCTOSATEJbHON  padOThl  CTYJAEHTOB.
OueHoyHble cpeACTBa JAJIs TEKYLIEr0 KOHTPOJS yCHEeBAEeMOCTH, MPOMEKYTOYHON aTTecTauuu
10 UTOTaM OCBOCHMS JMCIUIIHHBI.

[Ipn peanmszanuy TaHHON JUCLUIUIMHBI MUCIOJB3YIOTCS CIEIYIOIIME BUABI CAMOCTOSTEIBHOU
paboThl — NOATOTOBKA K MPAKTHYECKUM, CEMHUHAPCKUM 3aHITUSAM U KOHTPOJIbHBIM paboTaM, paboTa ¢
JUTEpaTypoll JUIsl TOArOTOBKM JokiagoB. CamocrosiTenibHas paboTa CTYIAEHTOB MOJIKpErJieHa
y4eOHO-METOIUUYECKUM U HH(OPMAIMOHHBIM OOECIeYeHHEM, BKIIOYAIOUMM Yy4eOHUKH, y4yeOHO-
METOJMYECKHE MOCOOMs, KOHCIEKTH JeKiui, MHaTepHer-pecypcebl. TeKymuid KOHTPOIb BKIIOUYAET
OIIPOCHI U TECTUPOBAHUE.

@OHJ OLIEHOYHBIX cpencTB 0GOpMJIEH B KadecTBE MPHIIOKEHHs K y4deOHoW paboueit
nporpaMMe AUCHUIUINHBI «MoJeKysipHas OnoIorus».

6.1. IlepeyeHb 1a00paATOPHBIX PadOT K AUCHUILINHE

1.Beigenenue JJHK denon-xaopodopmMHBIM METOIOM.
2. Beigenenue mnasmuaaoi JIHK.

3. M3onsiust ¥ 04nCcTKa OETKOB.

4. OnexTpodope3 HyKICHHOBBIX KHUCIIOT.

5. Pectpuxnuonnsiii ananus JJHK.



6. buoxuMuyeckrue OCHOBBI MATPUYHBIX CHHTE30B.
7. MIP-ammumdukamms JJHK.

CoNoA~WNE

NNNNNRPRPRREPERRERRRRERE
PONPOOONOORAWNEO

6.2. Tembl pedepaToB H T0KJIAT0B

Pak - 60oe3Hb TeHOMA.

Pubocoma - camblil KpyIHBIN HYKJIEOIPOTEUIHBIN KOMITJIEKC KIETKH.
Tenomepsl, TeomMepasa: CTapeHHE U pak.

Mertonp! Beigenacuus v ounctku JJHK, PHK u Oenkos.

[Tnazmunabel. Metoael kapTupoBanus. Mcnonp30BaHNe B TEHETHUECKOW UHKEHEPUU.
@onauHr Oenka.

buocunTes 6enka Ha pubocomax.

[TocTTpaHCIAIMOHHBINA TPOLIECCHHT OeKa.

['ennas Tepanusi: METOIbI U MEPCIIEKTUBBI.

Tononorus u konpopmarus JJHK.

Mexanusmbl penapanuu JJHK.

. MonekynspHasi OMOIOTHSI BUpyca UMMYHOIS(HUITUTA YEITOBEKa.

Cucrems! pectpukiun 1 Mmoaudukarmu JJHK.
Tpanckpunuus. CtpykTypa u pyHkuus 0akrepuanbaoii PHK-nonmumepassi.
Mertonap! cekBenupoBanus JJHK.

. Perynsauus skcnpeccuy reHoB Ha YPOBHE TPAHCKPHUIILUH.
. IHK-nuarnoctrka HacjaeACTBEHHBIX U HH(DEKITMOHHBIX 3a00JIeBaHUH.
. PazmoBugnoctu I1I1P.

Texnonorust pekombunantHoi JIHK. BekTopbl MOJIEKyIIpHOTO KIOHUPOBAHUS.
CpaBHEHHE CTPYKTYPHBIX OCOOCHHOCTEH MPO- U 3YKAPUOTUYECKHIX T€HOB.
I'enHoMMKa, IPOTEOMUKA, TPAHCKPUIITOMUKA U T€HOCUCTEMATHUKA.

Tpancrenos: Hacrosiee 1 Oyaylee.

I'm6puauzanusa JHK.

Cunrernueckuii renom. [Ipoext “XKuznp, Bepcus 2.0”.

6.3. [Ipumepsbl TECTOB MO0 MOJIEKYJISIPHOH OHOJIOTHH

1. Tpauncnoprnas PHK

TpaHcnopTupyeT aMUHOKUCIIOTY K pubdocome
TpaHcropTupyeT aMMHOKUCIIOTY B SIJIPO
TpancnopTupyet HyKJIEOTH]] K pubocoMe
TpaHcropTupyeT HyKI€OTH]T B SIIPO

2. OOpatHasi TpaHCKPUIILIHS - 3TO

- cunre3 JIHK o matpune PHK
- cuare3 PHK no marpune JIHK
- cunte3 JIHK mo marpune JIHK
- cunre3 PHK no marpune PHK

3. Uto o3Hauaer | eguHMIIA AKTHBHOCTH PECTPUKTA3HI:

KonnuectBo pepmenta, HeoOxoaumoro misa pectpukuuu 1 r JIHK
KonugectBo pepmenTa, Heooxoaumoro st pectpukimu 1 mr JJHK
Yucio akTUBHBIX IIEHTPOB (pepMEHTa

KonnuecTBo BO3MOXKHBIX KOHPOpMaIHii pepMeHTa

4. benku AnpbepTca

CHIDKAIOT TeMriepaTypy muiasienus JJHK

HE BIMSIOT Ha Temneparypy miasienus JHK
YBEIMYMBAIOT TeMIiepatypy miasnenus JJHK
CTaOMIM3UPYIOT TeMiepatypy iasienus JJTHK

5. Yucno unatponos y E-coli



- 10000 -1
- 100 -0
6. Omepon 310
- Y4aCTOK IeHa
- y4acToK (pepMeHTa
- (pyHKIIMOHAIBHO 0OBbETMHEHHBIN HAOOP TEHOB
- CHHTETHUYECKHMI aHaJor MOoJIMIIENTHAA
7. OcHoBHas mpo0semMa MOCTTeHOMHON APbI
- [Ipe/IcKa3aHue MEPBUYHON CTPYKTYpHI Oenka 1o nocaenoBarenbHocty JJHK
- Ipe/icka3zaHue BTOPUYHOM CTPYKTYphI Oemka mo nociuenosarenbHoctu JJHK
- IpeJCKa3aHue TPETUIHOM CTPYKTYpHI Oenka 1o nocnepoBarenbHocTa JJHK
- MpeJICKa3aHne YCTBEPTUYHON CTPYKTYpPHI Oenka mo nocienopatenpbHoct JJHK
8. Tpanckpunims 310

- cunare3 TPHK no MPHK - cunre3 MPHK mo JIHK
- cuate3 JIHK mo MPHK - cuHTe3 Oenka no MPHK
9. ®opwmsl crimpanu JJHK
-AB,C -AB,Z
-C,D,E -T,R)YY

10. B coBpemennbix JJHK-cekBeHaTOpax MCIOIB3YIOT
BricokoahheKTUBHBIN KaMMIIISIPHBINA JeKTpodopes
Bricok03hPeKTHBHYIO JKUIKOCTHYIO XpoMaTorpaduro
ToHKOCIOMHYI0 XpoMaTorpadpuio
SIMP-criekTpocKonuo

11. sRHK a0
- marpuuHas PHK
- uHpopmanmonHas PHK
- mastag PHK
- pupycHas PHK

12. ®onguHT 3TO
- epexoy 0eska Kiryook-riio0yna
- pectpukuus JJHK
- pa3pbIB KOBAJICHTHOM CBS3H
- IUTABJIEHUE TBOWMHOW CIUpan

13. Jlunus Y ®-nornouieHus oenxka:

760 HM 260 um
180 am 280 M

14. PesynbTaT nesTENbHOCTH rupas
YBenuueHune yncia cynepBuTKoB aByxuenodeynon JJHK
CHmxeHue yncia cynepBuTkoB aByxuenoueqnoi JTHK
YBenuueHune yncia cynepBuTkoB ogHouenodeynon JJHK
CHuKeHHe 4nciia CynepBUTKOB onHouenoueynon JJHK

15. K ocHoBHbIM penapabenbHbiM noBpexaeHusM B JIHK He otHOCcsATCS
AnypuHu3anus; JlezamuHupoBaHue;

TumMuHOBBIE TUMEPBI;  AJIKMJIMPOBAHUE

16. Dkcrmpeccust reHeTHYECKON MH(DOPMAITUHN HIIET B HATIPABICHUT
- PHK = JIHK = 6enok - JHK = nunupg = Oemnok
- IHK = PHK = 6enoxk
- monucaxapug = 6enok = JJHK

17. VabrpauentpudyrupoBaHue He IPUMEHSIOT JUIS:



PecTpukimonnoro ananmsa
AHanu3za pa3mepa 0eIKoB
Paznienenns MmakpomodieKky
AHanu3a CKOpOCTH CeAUMEHTAUN
18. Kakue MOHBI HHUIUUPYIOT PAabOTY pECTPUKTA3
Na'*
Mg®*
Zn**
SO~
19. B npakTuke MOJIEKYJISIpHOI OMOJIOTUH I MATKOM JIeHaTypaluu 0enka He IPUMEHSIIOT:

IToBbiienue temneparypsl; ['yaHuauHa Xjaopug;
Harpus xnopun; MoueBuny

20. He sBnsercs metogom JIHK-cexBenupoBanus
Mertoa TepmunaTopoB o CeHrepy
[Tmoc-munyc meton o Cenrepy
Meron Huk-Tpancisiuuu no CeHrepy
Metoxa xuMHu4YecKol aerpaaanuu mo Makcamy-I undepry

21. He sBnsercs stanom [11P/lenarypanus JTHK
Omxur
HoctpauBanue ueneit JJHK
Tpancmsauus JJHK

22. 3arpaBka, HeoOxoaumas s naunuanuu cuate3a JIHK B merone TTLP
[Tpaiimep; Creticep;
Ornepos,; [IpomoTop

23. ®epmenT, uctionb3yembiid pu ammrdukanuu JJHK
Tag-monumepasa, AT®d-aza;
T'enuxkasa; Karamaza

6.4.KonTpoJbHBIC pa00ThI

Bapuanr 1
. [Ipenmet u MeToab! MoJieKyIspHOM Onosioruu. LleHnTpanbHas 1orma MOJIEKyIsspHOW OHMOJIOTHH.
. YcrpotictBo pubocomsl. Pu6ocomusie PHK u Genku.
Bapuanr 2
. OCHOBHBIE TaIlbl Pa3BUTHS U OCHOBHBIE OTKPBITUS MOJIEKYJISIPHON OUOJIOTHH.
. [lomumepasHas nenHas peakuus. [IpuHuyn u npuMeHeHue.
Bapuanr 3
. @yukrun JJHK. Peanusamnus renetnueckoit ”HGoOpMauu.
2. Dnexrpodopes IHK u PHK.
Bapwuanr 4
. 'enernueckuit koa. CBONCTBA F€HETUYECKOIO KOJa.
. [Ipuanunst ctpoenns JJHK. ®opwmel noiinon cnupann JHK .
Bapuanr 5
. Onpenenenne nepsuunoi cTpykrypsl JJHK. CekBenupoBanue JTHK o Canrepy.
. CeoiictBa asyxuenoueuynoit JJHK. [IpocTpaHncTBeHHas cTpyKTypa MOHOMEPHOIO 3BEHA.
BapuanT 6
. @u3nUecKue MeTo bl B OMOJIOTHYECKUX MCCIIEJOBAHUSAX.
. Tpanckpunnuus y sykapuot. KenupoBanue, oymaieHUINPOBAaHUE, CIUIAWCHHT.
Bapuant 7
. Tpancasusa. OcoOeHHOCTH CUHTEe3a OeNKa y 3yKapHoT.
. CoBpemennsle MeTobl cekBeHupoBanus JJHK.

N — N — N — o N — N —

N —



N — N — N — N — N — N — N — N — N — N —

N —

Bapuanr 8

. IlporpamMma T'eHoM yenoBeka”. Pe3ynbTaThl €€ peain3aiuu.
. Xpomarorpadus 6enKoB.

BapuanTt 9

. KoMITakTHOCTh r€éHOMa 3yKapHoT.
. loxa3zarenbcTBa reHETUYECKON POJIM HYKIEMHOBBIX KUCIIOT.

Bapuant 10

. Bunet PHK, ux pons B knetke. Otnuuus mexay JJHK u PHK.
. CTpykTypsl Oenka. BnusHue nepBUYHON CTPYKTYPhl Ha TPETUUHYIO U YETBEPTUUHYIO.

Bapuant 11

. Tpanckpunuus. 3Tansl TPaHCKPUIILUU, UHTUOUTOPHI TPAHCKPHUIILIUHU.
. Peryssiius skcnpeccun reHoB. MHAyKIMs U perpeccusi.

BapuanT 12

. CunTtes Oenka Ha pubocome. DTanbl CHHTE3a OellKa.
. l'eHeTnyeckas MHKCHEPUS, PUHITUIIHI U IIPUMEHEHHE.

BapuanTt 13

. Perumukarus IHK. Cxema perumnkanuu. @parmentsl Oka3aki.
. [Iporpamma “T'eHom uenoBeka”. Pe3ynbTathl ee peaau3aiu.

Bapuant 14

. Metons! Beigenenus JJHK. Ounctka JJHK oT G6enkoB.
. Crpykrypa u ¢pynkmmu PHK.

BapuanTt 15

. l'emernueckuit kon. CBOMCTBA FTEHETUYECKOTO KOJIA.
. benku, ux crpoenue u QyHKUUU. AMUHOKHCIIOTHI, BXOASIIME B COCTAaB OEIKOB.

Bapuanr 16

. benku kak Ouononumepsl. Ilentuanas cBs3b.
. Tpanckpunuus y npokapuot. CTpyKTypa NpoMoTopa.

Bapuant 17

. DTaIbl pa3BUTHS MOJIEKYIISIPHOI OMOJIOTHH.
. Dnextpodopes 6eaKoB.

BapwuanT 18

. bakTepuanbHble TIa3MUIbL.
. CTpykTypHas opranuzaius 0eJIKoB.

6.5. Bonpochbl K MPOME:KYTOYHOI aTTecTalluu

[Tpeamer u mMeTo1bl MONEKyIApHON Ononoruu. OCHOBHBIE 3Tanbl pa3BuTHi. LleHTpanbHas 1orma
MoJeKysipHOi  Omosoruu. CoOBpeMeHHbIE NEepCHEeKTHBHbIE HANpaBlIeHUs - TE€HOMHKA,
POTEOMHKA, TPAHCKPUIITOMHKA, METa00JIOMHKA, OMOMH(POPMATHKA U CHHTETHYECKAast OMOJIOTHS.
benku xak HeperynspHble 6uononumepsl. [lentua u nonunenTua, NPOTEUH U MPOTEU. Y POBHU
CTPYKTYpHOU opraHuzamnuu O0enkoB. Haamomnekymnspabsie cTpykTypsl. [100ynsipabie 1 Gpudbpusi-
nsipabie 0enku. OcHOBHBIE Ononornyeckne GpyHkiuu 6enkoB. [Iporeccuur u Gpoaauur Oenka.
HyxiienHoBble KHCIOTBHI Kak HeperyispHele Ouomnonmumepsl. Crpykrypa IHK. Hykneoswun,
HYKJIEOTH]I, OJMTOHYKJIECOTH], NOIUHyKIeoTu. [IpuHiuns! crpoenns asoiiHoi crnupanu JJHK.
[Tapametpsl B-, A- u Z-popm THK.

Oynkuun  JIHK. HWnupopmanmonnas emkocts. ['eHermueckuit koj. OCHOBHBIE CBOMCTBa
T€HETUYECKOTO Koa. KBa3uay0aeTHOCTh Ko/1a. Y HUBEPCATBbHBIN TeHETHYECKHUI KOJI.

Bunsr PHK. Ux pons B kiterke. PHK-nporennnsie kommiiekcel. Mansie PHK. @yHkium mansix
PHK. PHK-unrtepdepenuus.
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6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Tpauckpumius. I[Toustue 06 omepone. CyObenunuunbii coctaB PHK-mommmepassr E.coli.
npuHiunsl - pabotel  PHK-monmmepas.  OcoOEHHOCTH  CTPYKTYphl NPOMOTOPOB.  DTaribl
TPAHCKPUIILIUU y IPOKAPUOT.

Perynsimust  TpaHckpunuuu y Oakrtepwii. HeratuBHass weHmykius. llo3uTwBHAasT HHIYKIUS.
Herarusnast penpeccus. llosutuBHas penpeccus. ATTeHyalusi B Pperyjsiud 3KCIPECCUU
tpurnrodanoBoro onepona E.coli.

OCOOCHHOCTH TPAHCKPHUIIIUU Y JAYKapuoT. MHOXKECTBEHHOCTh H crenududHocts PHK-
nonumepa3 dykapuot. Cis-amementsl W trans-¢aktopbl  TpaHckpumnimu. OOpa3oBaHue
WHULMATOPHBIX KoMIUIeKcoB ¢ ydactueM PHK-mommmepaswr II. [lonsatue 00 sHxaHcepax u
caljeHcepax.

[Ipoueccunr m-PHK sykapuoT: kenupoBaHue, MOJUMAJCHWIMPOBAHUE, CIUIAWCUHT, PENAKTH-
poBaHue. PaznuuHble MEXaHU3MBI CILTAliCUHTa. |rans-crjaaiicuHr. AJIbTepHATUBHbIN CILIAHCHUHT.
Tpancisuus. Crpykrypa t-PHK. Pexkornunusa. Amunoamumnuposanue t-PHK. Crpykrypa
pubocom tmpo- u 3ykapuoT. IleHtpsl pubocom E.coli. Drtambl TpaHCISIHH Y HPOKAPHOT.
benkoBbie (hakTOPBI TPAHCISAIUH.

Pennmukanus. [punnune! perunkanuu JJHK. JlokazatenbcTBO MOMYyKOHCEPBATUBHOIO XapakTepa
pernkauuu. llonstue o marpuue u 3arpaBke npu permmkauuun JIHK. ®depmenrtatuBHas
cucrema cunte3a JJHK in vitro. PerummkaruBnas pexkomOunanms JTHK.

Crpoenue u ¢pynakiun JJHK-mmommmepassr [ u3 E.coli. 3nauenue 3—5' u 5'—3' rugponuruueckux
akTuBHOCcTe. Cxema aHTunapaienbHol permukauun Oxazaku. CoBpeMeHHass cxema
permmukanun JTHK E.coli (monens "tpombona"). Penapanus JTHK.

[Tonumepasznas nenHast peakuus. OcHOBBI MeToaa U npuMeHeHue. [Togbop npaiimepos s TTLP.
Pasnosuanoctu ITIP. TTIIP B peansaom Bpemenu (Real-time PCR).

CexBenupoBanue JIHK. Ilpunuun omnpenenenuss nepsuuHoil ctpykrypel JJHK no Cenrepy.
TepMmuHupyromue HykiaeoTuasl. [IpoBeneHHE CEKBEHUPYIOUIMX pEAaKIMM W HHTEpIpETaIus
pesynbraToB. ABTromarnueckue J{HK-cexBeHaTopHI.

I'ennas wmHxeHepuss. @epmentel TeHHOW wuHKeHepun. Pectpukrasel. JIHK-muraser. JITHK-
nosmmepasel. @parment Kienora. OOmias cxema KJIOHHpPOBaHUS TeHOB. buOIMoTekn reHOB.
Joctuxenusi, mpoOiaeMbl U IEPCHEKTUBBI T€HHOW NHKEHEPUH.

I'ennas tepanus. [Ipodwmis HacnencTBenHon nmaronoruu. CrnocoObl ee KoppeKiuu. JJocTmxkeHus,
npoOJaeMbl M MEPCIEeKTUBbI MOJIEKYJIIPHOM MeIuUuHbl. MonekynspHas auarHoctuka. JIHK-
Mapkepbl. buounnsl, oay4eHne U IPUMEHEHHUE.

['enom sykapuot. "M30bITOYHOCT", HAJTMUUE TOBTOPOB, HEKOJUPYIOLIUX MOCIIEI0BATEIbHOCTEH,
KOMITAKTHOCTb, ~ HecTaObuiabHOCTb. OcHOBBI ~ Mertoga  peHatypauuu JIHK.  ®pakiun
penatypupyromeit JTHK.

Caremmutnas JIHK. OcoGennoctu cocraBa. Jlokanmsaius B TeHOMe. Bo3MoOXxHas poJb.
[Tanunapomsel. Posb 0OpalieHHbIX TOBTOPOB B reHOMe. Y MepeHHble moBTopsl B JIHK.
CrtpyKkTypa npo- U 3yKapHOTUYECKUX T€HOB. THIBI CTPYKTYpPHO-()YHKIIMOHAIBHON OpraHu3aluu
IYKapuOTHUYECKUX T'eHOB. ['eHbl "1omalHero xo3siicTea" u rens! "pockomn”.

Kommaktuzaums JIHK osykapuor. HykineocoMHblld, cynepOWAHBIN, MeTIeBOHl  ypOBHHU
KommakTuzanuu. O0Imas XxapakTepucTuka TucToHoB. MertadasHas XpoMocoma.

MounekynsipHbIE OCHOBBI KaHIIEpOT€He3a. |'eHeTHueckas, KaHLUEpPOreHHas W BUPYCHAs TEOpPUU
paka. PerpoBupycsl. OHKOT€HBI 1 OHKOOENKHU. | 'eHbI-cynpeccopbl OMmyXoJieH.
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7. laHHbIe /151 yueTa ycrneBaeMocTH cTyaeHToB B BAPC.

banmnbHO-pedTHHTOBAs cCUCTEMa OLIEHKU 3HAaHUH (9K3aMeH).

Ta6muma 1. Tabnua MakCUMaTbHBIX OAJUTOB MO BUAAM YUEOHOM JIEATETLHOCTH.

Jlabopa [pakTu- Camocros- | Apromarusu- | Jlpyrue Buibl IIpomexy
Cemectp Jlekuun TOpHBIE YecKue TeJIbHAs poBaHHOE y4eOHOMi TOYHas Hroro
3aHATHUSI 3aHATHS pabora TECTHPOBAHUE | NEATENbHOCTU | aTTeCTalus
5 20 - - 10 - - 30
6 - 20 - 10 - 20 20 70
Hroro 3a
5,6 20 20 - 20 - 20 20 100
CEMECTPEL
5 cemectp

IIporpamma oueHMBaHUA Y4eOHOH /IeSITeILHOCTH CTY/IEHTA

Jlekuuu - mocemaeMocTb, ONpoc, aKTUBHOCTH U JIp. 3a 0uH cemectp - oT 0 10 20 Ganos.
JlaGopaTopHble 3aHATHSI - HE TIPETYCMOTPEHBI

IIpakTuyeckue padoThbl — HE IPEITYCMOTPEHBI

CamocrosiTeibHAas padoTa — MIMCHbMEHHBIN (TECTOBBIN) KOHTPOIb 3HaHui — oT 0 10 10 Ganos.
ABTOMATH3HPOBAHHOE TECTUPOBAHME — HE MPEAYCMOTPEHO.

JIpyrue BUAbI y4eOHOIi 1eATeIbHOCTH — HE IPEIyCMOTPEHO.

IIpomexyTouHAsI ATTECTAUMA - HE MPETYCMOTPLHA.

Takum o0Opa3zoM, MaKCUMaJILHO BO3MOXKHAsi CyMMa OaJIJIOB 32 BCE BUJIbI yU€OHOM e TEIIbHOCTH
CTYJICHTA 3a MATHINA cemMecTp Mo aucuuruinae «MomnekymnspHas ouonorus» cocranisier 30 0aoB.

6 cemecTp
IIporpamma oueHMBaHHUA Y4eOHO /1eSITeJILHOCTH CTY/IEHTA
Jlekuuu — He peyCMOTpPEHBI
JlaGopaTopHbIe 3aHATHSI — OTPAOOTKA, YCTHBIN OMpoc Ha 3aHATHsX - oT 0 10 20 Gaios.
IIpakTHyeckue padoThl — HE NPETYCMOTPEHbI
CamocTosiTe1bHAsi paboTa - MMCEMEHHBIH (TECTOBBIN) KOHTPOJb 3HaHUK — OT 0 10 10 Gamos.
ABTOMATH3HPOBAHHOE TECTHPOBAHME — HE TIPETYCMOTPEHO
Jlpyrue Buabl y4eOHOIi JeATeJIbHOCTH - KOHTpoJbHast padota — ot 0 1o 20 Oamnos.
IMpomexyTounas arrectanus (3xk3amen) — ot 0 10 20 6ayioB

IIpu npoBeAeHNH IPOMEKYTOYHOM ATTECTALMM:
16-20 6a,110B — OTBET Ha «OTIIMYHO»
11-15 6a/10B — OTBET Ha «XOPOIIIO»
6-10 6aJ1710B — OTBET Ha «y/1OBJIETBOPUTEIHHO»
0-5 6a/1510B — HEYIOBJIETBOPUTENBHBIN OTBET.

Takum O6p3.30M, MaKCUMaJILHO BO3MOXHAad CyMMa 0aJuIoB 3a BCe BUbI yqe6H0171 ACATCIIBHOCTH

CTYJIeHTa 3a IIECTOH ceMecTp 1o aucruumHe «MonekymspHas ononorus» cocrapiser 70 Gamios.

B nenom no mucuuiuimHe «MonekynsgpHas OHOJIOT s MaKCHMaJIBHO BO3MOXKHAsi cyMMa 0aljioB
3a BCe BHJIbI YUE€OHOM JiesITenbHOCTH cTyAeHTa cocTapisier 100 Gamos.

Tabnuna 2.1. Tlepecder mony4eHHOHN CTYAEHTOM CyMMBI OAJIJIOB IO TUCIUIUIHHE «BHOXUMUS U
Oounodu3rKa» B OIIEHKY (9K3aMeH):
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91 — 100 GamoB COTJIIMYHOY

71 — 90 Gamos «XOPOIIIO»

51 — 70 6amioB «(yJIOBJIETBOPUTEIHHO»

0 - 50 6amnoB «HEYI0BJIETBOPUTEIILHO
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8. YuebHo-meToaAnYecKoe H HHPOPMALMOHHOE 0fecneyeHme AHCUHIIHHBI,
Jluteparypa:

1. Msumuna I'.U. OcHosbi MOJIEKY/IApHOH GHoNOrMM  [DnekTpoHHBbIH pecype] @ yuebHoe mnocoGue
/Msaumuna I'. U. - Mocksa : Poccuiickuit YHHUBEpCHUTET ApyxObl Hapoaos, 2011. - 156 c. -ISBN 978-5-"
209-03956-3 b. u. Kuura nHaxomures B 6a30B0ii Bepcuu DBC IPRbooks.

2. Cy66otuna, T. H. MonekynsipHas GHOIOrHS M reHHas HH)KEHepHs [DJIeKTPOHHBIH pecypc]:
Hpaxtukym / T. H. Cy66otuna, I1. A. Hukonaesa, A. E. XapcekuHa. - Kpacrosipck : Cubupckuii )
enepanbbli ynusepcutert, 2018. - 60 ¢. - ISBN 978-5-7638-3857-2 : B. u. Knura Haxoaures B
npemuym-sepcun O5C IPR BOOKS.

3. Vammmes, B. B. Monekynspuas Guonorus [OnexTponHBIii pecypc]: yueOHuK / B.B.y
WMBanumes. - Mocksa : U3narensckuii Uentp PUOP. 2018. - 225 c. - ISBN 9785369017319 : B.
1. Kuura raxoaures B 6a3osoit Bepcun DBC "ZNANIUM.com” (M "MHOPA-M").

4. Cksopuosa, H. H. OcHoBbI MoneKysipHO# GHOMOrHH [OnexTpoHHbIH pecype] : YuebHOE nocobue
/" H. H. CkBopuopa. - OCHOBBbI MOJIEKYJIAPHOH Guostorun, 2022-10-01. - Canxt-Tlerep6ypr 2V
Yuusepcurer UTMO, 2015. - 74 c. - ISBN 2227-8397 : B. u. Kuura Haxomutest B npemuym-
sepcun DBC IPR BOOKS. ..

'y

Jluuensuonnoe nporpammuoe oGecreyenue u MHTEPHET-PECYPChI: /

. Windows 7 Ultimate, Microsoft Office 2007, Adobe Reader, Avast Free Antivirus.

. Kommbrotepusle mporpammer «Primer 3», «Vector NT1y, «RestrictionMapper».

. MOLBIOL.RU - Meroapl, undopmauus u NpOrpaMMbl Ui MOJIEKYJISIPHBIX OHOJIOroB //
www.molbiol.ru.

. IIpaktnueckas Mosnekynsapuas 6uonorus // www.molbiol.edu. ru.

. National Center for Biotechnology Information // www. pubmed.com.
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9. MaTepuajbHO-TeXHHYECKOE o0ecneyeHne TUCHUMINHBI (MOTYJI51)

1. Hayunoe obopynoBanue nabopaTtopun MojekyisspHor Owosorun CI'Y, B TOM uucie: aBe
muHueHTpU(yru Ha 10 TeIc. 06/MUH U 13,4 TBIC. 00/MuH, [TI[P-amMmmudukarop (2 mir.), meikep-
TepMoOcCTaT, aHamuTHdeckue Becbl, CBU-meub, akBaaUCTUILIATOP, XOJOJWIBHUK U MOPO3WIbHUK,
CUCTEMa OYHUCTKHU BOJBI, MUKPOOHUOJIOTHUECKUN OOKC, BBITSDKHOU IIKad), BCTPSIXUBATENb, KOMILICKT
3EeKTpoOpeTHYecKoro  00OpyIOBaHUS, TPAaHCHIUIIOMUHATOpP, CTEKISHHAs W  IUJIaCTUKOBas
nJabopaTopHasi IOCyJa U PaCXOIHBIC MaTePUAIIBI.

2. Cnaiia-ipoeKTop Jist IEKIUOHHOTO COTIPOBOXKACHHUS.

[Iporpamma cocraBieHa B cooTBercTBUM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHUIo
noaroToBku OakanaBpuara 44.03.01 Ilenarornueckoe odbpazoBanue (mpoduib «buosorusy).
ABTOD:

JoueHT kadeapsl OMoXxumMun
1 OMopu3uKH, K.0.H. A A. Tamnkas

[Tporpamma onoOpeHa Ha 3aceqanuu Kadeapsl onoxumun u Ouodusuku (mporokona Ne 7 ot
«17» 06 2019 roma).

[Iporpamma axkTyanu3MpoBaHa W YTBEp)KICHA 3aceqaHuu Kadeapsl Onoxumuu u Ouodusuku
(mpotokoin Ne 2 ot «06» _centsiops 2021 rona).

16



