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1. Illesan ocBoeHMSI AUCHMIIJIMHBI.

Heab ocBoeHusi TUCHUILINHBI «MosekyasspHasi 0uoiorus»: c¢hOpMUPOBATH Y CTYACHTOB
3HAaHUE MOJICKYJSAPHBIX MEXAaHM3MOB XpaHEHHWs, IMepeAadyd | pealr3alldud  HacJaeACTBEHHOMN
uH(pOpMAIIUK, O CTPYKTYpPHO-(QDYHKIMOHAILHON OpraHM3aliu TeHOMa H mpoTeoma. JlerambHO
PacCMOTPETh BONPOCHI CTPYKTYPHl U (PYHKIIUH OMOMAaKpPOMOJIEKYJT — HYKJIEHHOBBIX KHCIIOT, OCIIKOB,
YIJIEBOJOB, JIMIUJIOB M JIp., @ TaKXK€ HMX CIOXKHBIX HAJIMOJEKYJISIPHBIX KOMILIEKCOB. OCBETUTH
MOJICKYJIIPHBIE OCHOBBI TIPOIIECCOB PEIUIMKAIIMW, TPAHCKPHIIMH, TPAHCIAIUN, perapaluu,
PEeryIlUUA KJICTOYHOTO MUK, TUG(EPCHIMPOBKU, Pa3BUTHS, CTAPCHUS W MPOTPAMMHUPYEMOM
CMEPTH KJIETOK.

2. Mecro aucuumiauHbl B cTpykrype OOIL.

Huctmmumaa  «Momnekymnsipaas  ouonorusi» (b1.B.05) otHOcuTcss Omoky 1 B wacTw,
dbopMHUpyeMOIl ydacTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHH ydeOHoro miaHa OOII u uzyuaercs 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 OPraHU3MOB K Pa3MHOXKEHHIO (CaMOKOIHMPOBAHHUIO) 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
00BEKTaMU W3Y4YCHHSI OMOJIOTMYECKON XMMHU. 3HAHHE IUTOJIOTMA HEOOXOIWMO ISl JIOTHYECKOTO
nepexojia OT U3YYeHHUs OPraHOMJIOB KIETKM Ha MHKPOCKOIMUYECKOM YPOBHE K MOIEKYISIPHOMY
YPOBHIO, UTO ¥ COCTABJIACT MIPEIMET MOJICKYJIIPHOU OMOJIOTHH.

3. Pe3yabTaThl 00y4yeHHUs 110 AUCHUILJINHE

Ko u HaumeHoBaHue Kon u HaumeHoBaHue Pe3ynbTaTsl 00yyeHus
KOMIIETeHIIUH MHIMKATOpPa (MHAMKATOPOB)
JAOCTH/KEHHS] KOMIIETCHIINH

IK-1: cnocoben | 1.1_B.IIK-1 [Tonb3yercs | 3HaTh TPUHLUIBI CTPYKTYPHO-
OCYIIECTBIISATH COBPEMEHHBIMU (YHKIIMOHATBHON OpraHU3aliuH
[earorn4ecKyro o0Opa3oBaTeIbHbIMU BaYKHEHIINX O1onoIMMEPOB
JESATENBHOCTD 1o | TexHoorussMi B mpotecce | (ObenkoB " HYKJIEHHOBBIX
PO UIBHBIM npeaMeTam | 00ydeHUsI. KHCJIOT), WX KOMIIOHEHTOB H
(mucuunauaaMm, MmonyiasMm) B | 2.1_B.JIIK-1  Pa3pabGarbiBaeT | CIOKHBIX ~ HAJAMOJIEKYJISAPHBIX
paMKax MporpamMm OCHOBHOTIO | yueOHbIE POrpaMMBbl U | KOMILJIEKCOB; MEXaHU3MBbI
o0IIero M CpeaHero OOIIEro | COOTBETCTBYIOLIEE XpaHEeHHs, nepeiaun u
oOpa3oBaHus, CPEIHEro | MeToau4eckoe  oOecliedeHue | peaan3alun TeHETUYECKOM
npogeccuoHaIbHOIO U | A7 mpolecca 00yueHust UH(pOpPMALMM Ha MOJIEKYJIIPHOM
JIOIIOJTHUTEIILHOIO 3.1_B.JIK-1 IIpumensieT | ypoBHe; XapaKTEPUCTUKY
npogeccuoHaIbHOTO COBPEMEHHBIE METOJIbl | OCHOBHBIX IIPOLIECCOB,
o0Opa3oBaHwusl, 10 MporpamMmaM | oOydeHust OMOJIOTHN MPOTEKAIOIINUX B KUBOW KIIETKE:
JIOTIOJIHUTEIIBHOTO 4.1_B.IIK-1 Iloka3biBaeT | peIuIMKaLuy, TPAHCKPUIILINY,
o0Opa3oBaHus neTen U | 3HAHUS ~ HAyYHBIX  OCHOB | TPAHCISIMHM,  PEKOMOUHAINH,
B3POCIIBIX coJlepKaHus LIKOJIBHOTO | penapanuu, npoueccuara PHK u
Ouosornueckoro oOpa3oBaHus, | 6eTKOB, OEIKOBOTO (GOJIIUHTA U
OpUEHTHUPYETCA B | JIOKUHTa, OCHOBHBIE
Mpo0JIeMaTUKe U JOCTHKEHUSAX | METOJUYECKHE MIPUEMBI

COBPEMEHHOW OHOIoTHu. o0y4yeHus OHOIoTUu.
YMeTb IrpaMOTHO MPENCTaBIAThH
JTAaHHbIE y4arumcst B




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

npoQUIBHON TUCIUIUTMHBL U
METOJMKH €€ MPeIoJaBaHusl;

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 HayyHOW wuHpOpMaIUH,
TOTOBUT 0030pBI, COCTaBJISCT
pedeparbl u OTYETHI,
oubmorpadumn

3.1_B.JIK-4 Amnamusupyer u

IUIAHUPYET CTaJuM  Hay4yHO-
HCCIIEIOBATENbCKONM  paloTHl,
Hay4HOTO IIPOEKTa u

€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 Nmeer
MPEJCTABIEHUE O IICUXOJIOIO-
eTarornIeckKux OCHOBAax
MIPOEKTUPOBAHUS

B3aNMOJECHCTBHUSI C
pa3IMYHBIMU KaTEropusiMu

YYaCTHUKOB 00pa3oBaTebHBIX
OTHOIIIEHUI

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

JTAKOHUYHOU (opme.

Baanern METOI0JIOTHEN
MIPUMEHEHUS COBPEMEHHBIX
HayYHBIX 3HAHUI B

00pa3oBaTeILHOM IPOIIECCE.

3HaTh TEOPETUICCKHUE OCHOBEI,

JOCTIDKEHUSI M TPOOJIEeMbI
COBPEMEHHO MOJIEKYJISIPHOM
ouosioruu.

YMmern aHAIU3UPOBATh
COBPEMEHHYIO Hay4HYIO0
JAUTEepaTypy H  COOCTBEHHBIE

JaHHBIC, TPAMOTHO INIAHUPOBATH
U OpraHM30BbIBaTb  HAaYYHBIH
9KCIIEPUMEHT.

Baagerb 3KCnepUMEHTAIBHBIMU
npueMamu HCCIIEI0BaHUS
KOMITOHEHTOB >KHBOI1 MaTcpru B
MOJICJIBHBIX ~CHUCTEMax H Ha
OMOJIOTMYECKOM MaTepuale.

3HaTh OCHOBHBIE TpeOOBaHUS
o0pa30BaTeNbHbIX CTaHIAPTOB K
y4aCTHHKaM 00pa3oBaTeIbHOIro
MpoLecca, OCHOBHBIE MMOAXOAbI K

COCTaBJICHUIO HaY4HBIX
MIPOEKTOB B obnactu
MOJIEKYJISIPHOM ouosoruu,
JOCTYITHBIE K pealn3alud B
pamKkax 00pa3zoBaTEeIHLHOTO
mporecca.

YMerb 000011aTh COBpEMEHHbBIE

HayyHble 3HaHUS B 00JacTH
MOJICKYJISIpPHOM ~ OHOJOTMH U
BKJTIOYATh 1704 B

o0pa3oBaTeNnbHBIN MPOLIECC.
Baagers HaBbIKAMU TOCTYITHOTO
U3JI0KEHUS pE3yJIBTaTOB
Hay4YHO-HMCCIIE0BATEIbCKUX




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
aHaM3UpyeT H  IUIAHUPYET
CTaIUH NeIarOrYecKoro
HKCIEPUMEHTA, HAY4YHOTO
MpPOeKTa M  €CTECTBEHHO-
HAyYHOTO OKCIIEPHUMEHTAa TII0
OHMOJIOTHH.

7.1 _B.IIK-6 Criocoben
MPOEKTHUPOBATH
MeJarorndecKue ACUCTBUS, B
TOM 4HCJIE€ WHHOBAI[MOHHOU
HaIpPaBJICHHOCTH, CBS3aHHBIE C

UCTIOJIb30BaHUEM pecypcoB
o0Opa3oBaTeNnbHOI CpeJibl
(pabota ¢ yuyeOHHKOM, 3aHSTUS
IIPEIMETHOTO KpYXKKa,

COBMECTHBIE  JIEHCTBUSL  C
OHMOJIMOTEKON, HCIOIL30BAHNE
pecypcoB  DOP,  yueOHbIe
9KCKYPCHH U T.J.).

pabot u
COBPEMEHHO
Ouosioruu.

JIOCTUKEHHI
MOJIEKYJISIPHOM




4. CTpyKTYpa U cofepkaHMe JUCHUILIHHBI

OO0m1as TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 2 3aU€THBIC €IMHUIIBI 72 yaca.

s S0 2o oo e I

Buabl yuedHo#i padoThl, BKIOYAs
€aMOCTOAITEILHYIO PadoTy CTyAeH-
TOB U TPYA0EMKOCTh (B 4acax)

®DopMBbI TEKYIET0
KOHTPOJIsI

C
(4
Ne M Camoc ycneBaeMocTH (no
w/n Pa3zpen nucuuninHbI e Jlnato TOS- Hedenam cemecmpa)
[ Jlekn Cemu TeJIbH DopMBI IPOMEIKY-
T HH patop Hapbl ast TOYHOM aTrecTannuu
p Hble pador (no cemecmpam)
a
1 | Ctpykrypa, QyHKIIMN B TUHAMHKA OMOTIOJUMEPOB KICTKH
1.1 | IlpeameT u METOIbI MOJIEKYISIPHOU 6 1 2 4 - 3 Ompoc,
owosorun. Beigenenue u ouncTka BBITIOJTHEHUE
HYKJIEMHOBBIX KHCIIOT y4eOHBIX
TECTOB
1.2 | Ctpykrypa u GyHKIIUN 6 2 2 4 - 3 Omnpoc,
HYKJICMHOBBIX KHCJIOT. pedepartsl,
Brigenenue nnazmun JOKJIaJIbI,
BBITIOJTHEHUE
y4eOHBIX
TECTOB
1.3 | Crpykrypa, QyHKIMHN U AUHAMUKA 6 3 2 4 - 3 Omnpoc, oTyer
OEJIKOB.
W3omnsmus u ounctka GENKoB
1.4 | MonekynsipHOE KIIOHUPOBaHUE. 6 4 2 4 - 3 Ompoc,
DnexTpodope3 HyKJIEHHOBBIX pedepartsl,
KHCIIOT JIOKJIAJTBI
2. | CtpykTypHO-(YHKIIMOHAbHAS OPTaHMU3aIlMsl TEHOMA U IPOTEOMa
2.1 | MonekynsipHble MEXaHU3MBI 6 5 2 4 - 3 Omnpoc, oryer,
PETUTHKAIINH, PeTapaIu 1 pedepartsl,
pEKOMOMHALINY. JOKJIaJTBI
Pectrpukimonnsiii ananus JJHK
2.2 | Tpanckpunuus y npo- v 3yKapHuoT. 6 6 2 4 3 Omnpoc,
bruoxumuaeckne 0CHOBBI - TECTUPOBAHUE
MaTPUYHBIX CHHTE30B
2.3 | TpaHcasmus - OMocuHTE3 OelTKa 6 7 2 - - 3 Omnpoc,
BBHITIOJTHEHUE
y4eOHBIX
TECTOB
2.4 | TlepcrieKTUBHBIC HAIPABICHUS 6 7 4 - 3 Oruer,
UCCIIEJOBaHUM. 8 2 4 pedepartsl,
[TIP-ammmdukamms JJTHK JTOKJIaIbI
ITpomexyTouHas aTTecTanus 6 3auer
HToro nmo nucuuiminae - 72 4 16 32 - 24




Pazgea 1. CTpykrypa, pyHKIMH ¥ JUHAMHUKA OMOINOJIUMEPOB KJIETKH

1.1. [IpenmMeT ¥ METO/IbI MOJICKYIISIPHOM OnosIoTHH. XapaKTepUCTUKA MOJIEKYISIPHOM OMOTOTHH
KaK HayKH, 3aHUMAIOLICICS U3y4YEHUEM MOJIEKYJIAPHBIX OCHOB XKU3HEAEATEIbHOCTH KIETKU. McTopus
BO3HUKHOBEHUSI U PAa3BUTUS MOJIEKYJsIpHOH Ouonoruu. Padoter V. ActOropu u JIx. Kennpro mno
PEHTICHOCTPYKTYpHOMY aHanu3y OenkoB. Wnentudukanus JIHK kak HocuTenss reHeTHYecKon
unpopmanuu (T. DOBepu). Bupycsl m ¢arum kak mnepBble OOBEKTHI MOJEKYJSPHOW OHUOIOTHH.
HccnenoBanust MpoLeccoB caMOCOOPKH U IIMKJIOB Pa3BUTUSL BUPYCOB U (aroB; OOHapyXKeHUe sBje-
HUS TeHEeTHUYEeCKOU pexoMOuHanuu y aros (padotst M. [ensoOproka, I'. Lllpamma, . Arabekosa, H.
Kucenesa, b. Ilornazosa, I'. ®penkenn-Konpara, C. I'epmienzona u ap.). Padotsr E. Yapraddda, V.
VYugepa, /[x. Yorcona. MeTop! H3y4eHUs CTPYKTYPbI U CBOMCTB HYKJICHHOBBIX KUCIIOT U OEJIKOB.

1.2. CrtpykTypa ¥ (QYHKIMM HYKICHHOBBIX KHCJIOT. Co3naHue OMCHUPAIBHOW MOJEIH
monekynsl JJHK (Ix. Yorcon u @. Kpuk). PacumdpoBka cTpykTypsl psjga OSlKOB U BBISBICHHE
CBSI3U MEXKIy X cTpykTypor u dyakuuen (JI. [Tomuar, M. Ilepyrn, k. Kenapro, ®@. Canrep u ap.).
HyxnenHoBble KHUCIOTHI Kak OuomnonuMepsl HeperysspHoro ctpoeHus. JIHK kak renetnueckuii
Marepuan. l'en kak mnonunykieotun. Ilpunmuner crpoenuns JHK. Hykneo3ua, Hykieortun,
OJIUTOHYKJICOTHI, MOMUHYKIeoTH 1. B-, A- 1 Z- popmer ITHK. PacmmdpoBka cTpykTypbl U HyHKIIHH
1-PHK (P. Xommu, A. BaeB, A. Puu, A. Knyr). Ctpykrypa p-PHK u mM-PHK. Llentpansnas gorma
MoJieKyJsipHoil  Ouonoruu. PacmmgpoBka renermyeckoro koaa (M. Hupenbepr, C. Ouoa);
xumuyeckuii cuHre3 reHa (X.-I'. Kopana); u3ydyeHue cTpyKTypHOM opraHuzanuu pudocomsl (A.
Cnupun, M. Homypa); BbIICHEHHME OCHOBHBIX MEXAaHHW3MOB CHHTE3a HYKJIEMHOBBIX KHUCIOT (A.
Kopubepr, C. Ouoa); otkpeitTrie obpatHoi Tpanckpunuuu (X. Temun, [[. bantumop); paspaborka
metonoB cekBernnpoBanusi JJHK (®. Canrep u P. Koysncon; A. Makcam u V. I'miabbept). OTKpbITHE
nyksieocoM (P. Kopubepr, A. Knyr) u undopmocom (A. Crupumn, I'. I'eoprues).

1.3. CrpykTrypa, QyHKIMM W AuHaMuKa OenkoB. benku kak HeperyisipHble OMONOIMMEpHI.
OU3NKO-XUMHUYECKUE CBOWCTBA aMUHOKMCIOT. IlenTua u nonunentua, npoTeuH U nporeun. I nmko-
U JIUIONPOTEHIbl. YPOBHU CTPYKTYpHOW OpraHu3anuu OelkoB. HaamonekymspHble KIeTOYHBIC
CTPYKTYpbl. I'100yssipHbIe M GubpmisipHble Oenku. OCHOBHBIE OMoorHueckue (GyHKIMHU OEIKOB U
nentuaoB. [Ipoueccunr u onnuur 6enka. IlepBuyHas cTpykTypa Kak YpOBEHb OpraHHU3allM Oelka.
Mertoabl onpeaeneHus noCae10BaTeIbHOCTH aMUHOKUCIIOT B Oenke. BropuuHas ctpykTypa Genka. o-
CIUPAJb KaK BaKHEUIINM 3JIEMEHT BTOPUYHOM CTPYKTYphl. Posib OOKOBBIX pajlKanioB aMUHOKHUCIOT
B (hopMupoBaHUM o-criMpanell. B-CTpyKTypa: HapajielIbHO€ U aHTUMApaUIeIbHOE PACHOJIOKEHHE
nenei npu ¢popmupoBaHuu cioeB. TpetuuHast cTpykTypa O6enka. CTaOMIbHOCTh MPOCTPAHCTBEHHOU
cTpykTypbl. ['mapodobHoe sapo. dopma, KOMIAKTHOCTH M JUHAMHUKa MOJeKysbl Oeinka. Poib
JTUCYNb(UIHBIX CBSI3€M B CTaOMIIM3aLMM TPETHUYHOW CTPYKTYPbI HEKOTOPBHIX OENKOB M HENTHIOB.
UYerBepTuuHas cTpykTypa Oenka. ['oMo- U rerepoMynbTUMEpPHBIE OEIIKH.

1.4. MonekynspHoe kiaoHupoBanue. Pa3paborka merona pekomOuHaHTHbIX JIHK xak ocHOBBI
reHernyeckoil nmxkenepuu (I1. bepr u cotp.). 'eneTnueckas nHKeHEpUsI KaK TEXHOJIOTHS OTYyUSHUS
(YHKIMOHAJIBHO AaKTUBHBIX reHeTHueckux cTpykryp. Pectpukums JIHK. Pectpukrasbl, ux BHIBI,
cBoiicTBa u ocobeHHoctu Bo3zaeiicTeus Ha [JHK. Knonuposanue pparmenta JIHK. Bekropsl Mmonexy-
JsIpHOTO KJIOHMpOoBaHUs. [lma3Muapl, ux cBoiictBa M ¢yHKkuuMU. banku renoB. IlomydeHue reHos c
UCTIOJIb30BaHUEM OOpaTHOW TpaHCKpUNTa3bl. JIOCTHKEHUS U MEPCIEKTUBbl T€HETUYECKON HHKEHEPUH.
TpaHcreHHbIE pacTeHUs U KHUBOTHBIC. [ €HHAs! HHXKEHEPHs U JIEYSHHE “MOJIEKYIISIPHBIX~ O0JIe3HEH.

Paszpnen 2. CTpykTypHO-QYHKIMOHAIBHAS OPraHU3alUs TEHOMA U POoTeoMa

2.1. MosekysspHble MEXaHH3Mbl PEIUIMKALIMU, Perapalud U peKkoMOMHanuu. Pernmmkanms —
npouecc ynpoenus JHK. IMpunmuner pennmukanuu JIHK. [oka3aTrenbCcTBO MOTYKOHCEPBATHBHOIO
xapakrtepa perukanuu. [lonstue o matpuue u 3atpaske npu perumkanuu JHK. @epmenTaTruBHas
cucrema cunreza JJHK in vitro. Llennas nmonumepasnas peakuus. [lonbGop mpaiimepos mnst ITLIP.
PasnoBumnoctu IILP. TIL[P B peanmsnom Bpemenu (Real-time PCR). CexsenupoBanue JIHK.
Crpoenne u ¢pyukuun JIHK-momumepassr 1 u3 E.coli. 3nauenne 3'—5' u 5'—3' ruapoauTrdeckux
akTuBHOCTeH. Cxembl perumkanmu. CoBpemeHHas cxema perumnkammun JIHK E.coli (momens




"rpombOoHa"). Ocobennoctn permkaimuu JIHK osykapuor. Pemapamus [JHK. OcHoBHBIE
penapabensHbie moBpexaeHus B JJHK u npuHImme! ux ucnpapieHus. PekomOuHaIMs, ee MeXaHU3MbI
Y POJIb B SBOJIFOLIUU.

2.2. TpaHCKpHUNIHUS y TpO- M SYKapuoT. Tpanckpunums - oOpa3oBanue Mmoisekyn mM-PHK.
O6parnas tpanckpunmus. Teopus “PHK-mupa”. CoBpemennsie npencrabiienus o ctpykrype TPHK,
pPHK u MPHK. Monouuctponossie u nonumucrponossie MPHK. Mapopmomeps! u nHGOPMOCOMBI
kak (opmbl cymectBoBanuss MPHK B snpe u nuroruiazme kietok. [IpepriBUCTBIE T€HBI 3YKapHOT:
9K30HBI M MHTPOHBL [loHsTHe 00 omnepone. CyObenaumuuuHblii coctaB PHK-nmoxmmepassr E.coli.
npunuuisl padotsl PHK-nonumMepas. OcoGeHHOCTH CTPYKTYphl IPOMOTOPOB. DTallbl TPAHCKPHUIIIIUH.
Perymsauus tpanckpuniui. OCOOCHHOCTH TPAHCKPHIILUHU Yy dyKapuoT. [lonarue o0 sHxaHcepax u
cainencepax. Ilponeccunr m-PHK sykapuot: kenupoBaHue, MOIMAACHUIMPOBAHUE, CIUIANCHUHT,
penaktupoBaHue. Pa3inuHble MEXaHU3MBbI CIUIAMCUHTA.

broxuMuyeckne OCHOBbI MATPUYHBIX CHHTE30B. XapaKTEpUCTUKA HA MOJIEKYJISIPHOM YpPOBHE
OCHOBHBIX IPOILIECCOB, MTPOTEKAIOIINX B JKUBOM KIIETKE: PEIUIMKALUHU, TPAHCKPUIILUH, TPAHCISLMH,
pexoMOUHaIMK, penapainuy, a Takke npoueccuara PHK u 6enkos.

2.3. Tpancnsus — 6uocuHTe3 Oenka. MarpuuHblii MexaHu3M OnocuHTe3a O0enkoB. Pubocoma
kak MoJekyispHas wamuHa. Crpykrypa T1-PHK. Pexornuums. AmmnoauumnupoBanue T1-PHK.
Crpykrypa pubocomM mpo- u 3ykapuoT. Llentpsl pubocom E.coli. Dramel Tpanciasiuu (MHUIAAIS,
SJIOHTAIMsI, TEPMUHAIMS), €€ MEXaHU3Mbl U PEryisiius y Mpo- U dyKapuoT. bemkoBbie ¢akTopbl
TpaHcisiuu. [lo3uTHBHAS W HETaTUBHAS PETYISIUs TPAHCIAUMH. Perynsuus TpaHCIAluU Yy
OakTepuodaros. JlOMEHHBIN TPUHIIUI CTPYKTYPHOM OpraHu3alliy ¥ 3BOJIIOIUN OEIKOB.

2.4. TlepCueKTUBHEIC HANpaBiCHHs WccleqoBaHuid. [lOHSATHE O TE€HOMHKE, MPOTCOMUKE,
TPAHCKPUIITOMHKE, MeTabosomuke, OMOMH(OpPMATHKE M CHHTETUYECKOW Ouonoruu. Buenpenwue
JOCTHXKEHUI MOJIEKYJISIpHO OHojoruu B OMOMENMUUMHCKHE HccaenoBaHus. HoBble meauuuHckue
ouorexnonoruu. IloctreHomHas spa Ouosnoruu. DIeKTPOHHBIE 6a3bl NaHHBIX. CTaOMILHOCTh TEHOMA
U JUHAMMYHOCTH IpoTeoma. buonH@opmaruka: CpaBHEHHE I10CIIEOBATEIbHOCTEN HYKJIEOTHIOB,
CpPaBHEHME TMOCJIEI0BATEIIbHOCTEH aMHUHOKHCIOTHBIX OCTaTKOB. VneHTudukamus QyHKIIMOHATBHBIX
oOnacTeld TeHOMa Ha OCHOBE HYKJIEOTHUAHOIO cocTaBa. BolsBieHHEe (QyHKIHMOHAIBHO 3HAUYMMBIX
yyacTkoB OenkoB. CuHTeTHYecKass OWONIOTHS: MpPOOJEMbl «HUCKYCCTBEHHOIO T'€HOMay U
«CUHTeTHYecKoM kieTkn». Co3gaHMe TMNPUHIMIHAIBLHO HOBBIX IOAXOJ0B B JIMArHOCTHKE,
MPOTHOCTHUKE U JICYCHUH COIHALHO 3HAUMMBIX 3a00JIEBaHUM.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH, IPUMeHsIeMble IPH 0CBOEHUM THCIUIIHHbI

[Tpu peanuzarum yaeOHOM MUCIUTUTMHBI UCTIOIB3YIOTCS CIEAYIOIIHe (GOpMbI OOYICHHUS:

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

2) cospemennble UHMEPAKMUBHbLE MEXHOIO2UN: CO3/IaHhe TMPOOJIEMHBIX CHTYAIHid, POJICBBIC,
JIEJIOBBIE UTPbI, HHTEPAKTUBHBIC JIEKIIUHU, TUCKYCCUH.

B xone peanuzanuu nporpaMmmbl UCIIOIB3YIOTCS CIEAyOIIe 00pa3oBaTebHbIE TEXHOJIOTHH:
- JranoroBoe oOydeHHe, B XOJe KOTOPOTO OCYIIECTBISIETCS B3aWMOJICHCTBUE MperojaBaTens U
00y4aeMoro; BOBJIEUEHHE B MPOIECC MO3HAHMsI, MAaKCUMAaJIbHOTO KOJIMYECTBA YJalluxcs, B arMocdepe
JTO0OPOXKENAaTeTPHOCTH U B3aUMHOUN MOJACPKKHU. [l 3TOr0 Ha JMEKIUAX MPEAroIaraeTcsi UCIOIb30-
BaTh CUCTEMY IPE3CHTAIINHU C JICMOHCTPAITUEH OTACIBHBIX 337]a4 BUPTYATBHOTO TPAKTHKYMA,
- «MUHH-TICKIIUY,
- PUBJICYEHUE CIICITUATMCTOB TI0 PEATH3allii HHCTPYMEHTAIBHBIX METO/I0B aHAJIN3a,
- pa3pabotka «IIpoekTa (cxembl) UCCIEIOBAHUS»; MTPHUOOPETEHUE HABBIKOB pabOThl Ha MpHUOOpax;
9KCKYPCHH B IEHTPHI KOJUICKTUBHOTO ITOJIH30BAHMS JIUISI 3HAKOMCTBA ¢ YHHKAIBHBIM JIA0OPATOPHBIM
o0opynoBaHueM;
® TIOATOTOBKA PEIEH3MI Ha HAYYHBIC CTAThU, TOATOTOBKA pedepaToB M JTOKIJIAI0B HA CEMUHAPaX;
e TMIpUBJICYCHHUE CTYJECHTOB K Hay4HOU paboTe Ha kKadeape.



[Ipu peanuzanuu pa3nIWyYHBIX BUIOB Y4eOHOIl pabOTHI MpenycMaTpuUBaeTCs HCIOJIb30BAHUE
HanOonee WMH(OPMATHBHBIX W OOMIEAOCTYMHBIX pecypcoB Wurtepnera. Opnum u3 Hauboiee
U3BECTHBIX CIIELHUANbHBIX CAWTOB B pPYCCKOS3BIYHOM cerMeHTa VIHTepHeTa SBisETCS CalT
MOLBIOL.RU — Meronpl, nHpOpMAaLUs U MPOrpaMMbl Ui MOJEKYISPHBIX OnosoroB. CTyIEHTHI
JOJKHBI HAYYUThCS paboTaTh ¢ IMporpaMMaMu JAjisi IPOBEICHHS Pa3IMYHbIX PacueTOB, CBSI3aHHBIX C
Oenkamu. [l Havanma paO®oOTHI CTyIEHTaM MOXKHO TMpPEUIOKHUTh TpaHcaupoBath reH HAJIH-
JIEeruporeHassl raaioku HUKoIbCKOro, CeKBEeHUPOBAHHBIN B 1a00OPATOPUU MOJIEKYJISAPHOM OHMOJIOTUI
CI'Y, 4T0 NOKHO CTUMYJIHMPOBATh UX K JaibHeiiel padote. ConepkaresibHas 4acTh paboOT MOKET
MEHSITBCS WJIM BOOOIIE OBITH MPOU3BOJILHOM, MOCKOJIBKY MX TJIaBHAs Ielb — MPAKTHUYECKU HaBBIK
CTYACHTOB B paboTe ¢ MOAOOHBIMH MporpamMmmaMu. I1o3ToMy, caMOCTOSTENFHOCTh M UHUIIMATHBA CO
CTOPOHBI CTYJEHTOB TNpuBeTcTBYeTCs. Boimoxkennas Ha caiite MOLBIOL.RU ¢opma ocymectBisier
TPAHCISLUIO HYKJICOTUIHOW IOCIEI0BAaTEIbHOCTY B BBIOpAaHHBIX pPAaMKaxX CUUTBIBAHHUA. MOXHO
BbIOMpATh HECKOJIBKO PaMOK OJHOBPEMEHHO, TaKKe MOXHO HCIIOJIb30BAaTh OJHO- U TPEXOYKBEHHBII
KO/ JUIsl 0003HaYeHHUsT aMUHOKHUCIOT. Vcnonp3oBanue (OpMBI JIEIOBOW MIPHl C MHAWBUIYAIbHBIMA
3aJJaHUSIMU PA3HBIM TPYIIaM IPU3BAHO aKTUBU3UPOBATH MBICIUTEIBHYIO JIEATEIBHOCTh CTY/ICHTOB B
Jyxe copeBHOBaHMs. [Ipu mpoBeeHNN CEMUHAPCKUX 3aHATUI TaKKe MPEeANonaraeTcs NpeaoCcTaBiIsaTh
CTYJEHTaM MaKCHUMAaJIbHYI0 CAMOCTOSITENIbHOCTh B UX MOJATOTOBKE M MPOBEJICHUH.

B pamkax BHeayquTOpHOH paboTBHl C Ienbl0 (OPMHUPOBAHUS W PA3BUTUS TPOPECCHOHATHHBIX
HABBIKOB OOYyYaroUIuxcs MPEeayCMOTPEHBbl BCTPEUd C MpeAacTaBUTeNssMU WHCTUTyTa OMOXMMHM U
¢uznonoruu pacreHuid U MukpoopranusMoB PAH, noceuienue Hayunbix Jadboparopuit UactutyTa.
3aHATUS JEKLIUOHHOTO TUIIA IO TaHHOM AUCIUIUIMHE cOCTaBIsAOT 30% ayAUTOPHBIX 3aHATHI.

Y IeNnbHbII BEC HHTEPAKTUBHBIX (JOPM 00yUdEHUS COCTaBISAET OKOIO S0% ayIUTOPHBIX 3aHATHH.

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeIbLHOIO NMpolecca
JJIS JIMI ¢ OTPAHMYEHHBIMYU BO3MOKHOCTSIMH 3/10POBbS U MHBAJTHIHOCTHIO

— HCIOJb30BAHHME UHJIMBUAYyATbHBIX TPaUKOB 00YUEHUS U CAAYM SK3aMEHAIIMOHHBIX CECCUIA;

— OpraHu3anys KOJUIEKTUBHBIX 3aHSATHA B CTYJAEHYECKHX TpyNIax C I[EJbI0 OKa3aHWs MOMOUIM B
MOJTy4YeHHH MH(POpMAIMK HHBATKIAM U JIUIIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS;

— TMPOBEACHUE WHIWBUIAYAIBHBIX KOPPEKIMOHHBIX KOHCYJbTAlMWA JUISi WHBAJIUJOB W JHI C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBBS;

— Ui UL ¢ OTPaHUYCHHUSIMH TI0 CITYXY Ui OOJIETYSHHsI YCBOSHUSI MaTepHala npeaycMaTpruBaeTcs
MaKCUMQJIbHO BO3MOXKHasi BHU3yalu3alus JEKIMOHHOIO Kypca, B TOM 4YHCIE ILIHPOKOE
WCIIOJIb30BAaHNWE WJUTFOCTPATUBHOTO MaTepuaiia, MYJbTUMEIUMHOW TEXHUKU, IyOIMpOBaHME
OCHOBHLIX MMOHSITHHI M MOJOKEHUN Ha clamjgax;

— IS JTUI] C OTPAaHUYCHHUSIMU T10 3PEHUI0 MPETyCMATPUBAETCS UCIIOIh30BAHNE KPYITHOMACIIITAOHBIX
HaTrJISIIHBIX TTOCOOHH.

6. YueOHO-MeTOAMYECKOe o0ecrevyeHHEe CAMOCTOSITEILHOW  padoThl  CTYJIEHTOB.
OueHoyHbIe cpeAcTBa JAJIs TEKYLIEro KOHTPOJIS yCIEeBaeMOCTH, MPOMEKYTOYHON aTTecTaluu
10 UTOTraM OCBOCHMS JMCIUIIHHBI.

[Ipy peanmszanuy TaHHOM AMCLUIUIMHBI UCIOJB3YIOTCS CIEAYIOIINE BUABI CAMOCTOSTEIBHON
paboThl — MOJATOTOBKA K MPAKTUYECKUM, CEMUHAPCKUM 3aHATUSM U KOHTPOJIBHBIM paboTaM, paboTa ¢
JUTEpaTypol JUIsl TOArOTOBKM JokianoB. CamocrosiTenbHas paboTa CTYAEHTOB MOJAKpEIeHa
y4eOHO-METOIUYECKUM U HH(OPMAIIMOHHBIM OOECIIE€YeHHEM, BKIIOYAIOIUM y4eOHUKH, yueOHO-
METOJMYECKHE MOCOOMs, KOHCIEKTH JeKiui, MaTepHer-pecypebl. TeKymuid KOHTPOIb BKIIOUYAET
OIIPOCHI U TECTUPOBAHUE.

@DOHJ OLIEHOYHBIX cpencTB 0GOpMJIEH B KadecTBe MNPWIOKEHHS K y4uyeOHOU paboueit
nporpaMMe AUCHUTLTUHBL «MoJeKysipHas OUOIOTUS.



6.1. [lepeuennb J1adoOpPATOPHBIX PadOT K JUCUMILIUHE

1.Beinenenue JIHK denon-xmopodopMHEIM METOIOM.
. Beinenenue minazmuanoin JIHK.

. M3omsmus v ounctka GesKoB.

. Dnextpodope3 HyKIEHHOBBIX KUCIIOT.

. Pectpukimonnsiit ananus JJHK.

. bBuoxumMuueckne OCHOBbI MATPUYHBIX CUHTE30B.

. [MIIP-ammumdukamms JJHK.

~N O U W

6.2. Tembl pedepaToB H JOKJIAT0B

Paxk - 601e3Hb reHoMa.

Pubocoma - camblif KpymHBIN HYKJIEONPOTEUIHBIN KOMILJIEKC KIETKH.
Tenomepsl, TenoMepasa: CTapeHUE U pax.

Mertoas Beiaenenns u ounctku JJHK, PHK u 6enkos.

®onnuHr oenka.
buocunTe3 6enka Ha pubocomax.
[TocTTpaHCIAIMOHHBINA TPOLIECCHHT OeKa.
I'eHHas Tepanus: METOABI U IEPCIIEKTUBBL.
. Tononorust u xoudopmarus JJHK.
. Mexanu3msbl penapanuu JTHK.
. MonexynspHas Ouonorust BUpyca UMMYHOI€(HUIIMTA YETOBEKa.
. Cuctemsl pectpukiuu u Mmoaudukanuu JHK.
. Tpanckpunuus. Ctpykrypa u pyHkuus 6akrepuanbaoil PHK-nonmumepassi.
. Metons! cexsennpoBanus JJHK.
. Perynsiuus skcnpeccuu reHoB Ha ypOBHE TPAHCKPHUIIIUH.
. JIHK-anarnocTrka HacneACTBEHHBIX U MHPEKIIMOHHBIX 3a00JIeBaHUM.
. Paznosugnoctu I11P.
. Texnonorusa pekom6unanTHoit JIHK. BekTopbl MONEKyIIpHOrO KIOHUPOBAHHUS.
. CpaBHEHHE CTPYKTYPHBIX OCOOEHHOCTEN NIPO- U 3yKapUOTHUYECKUX T'€HOB.
. 'eHOMMKa, TPOTEOMUKA, TPAHCKPUIITOMUKA U TEHOCUCTEMATHKA.
. Tpancrenos: Hacrosiiee 1 Oynyluee.
. I'mbpuanzanus JJHK.
Cunrernueckuii renom. [Ipoext “XKuznp, Bepcus 2.0”.

CoNoOA~WNE
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6.3. [Ipumepnbl TeCTOB MO MOJIEKYJISIPHON OMOI0THH

1. Tpauncnopthas PHK
TpancnopTupyeT aMUHOKUCIIOTY K pubocome
TpancnopTupyeT aMMHOKUCIIOTY B SIJIPO
TpancnopTupyeT HyKJIEOTH] K pudbocoMe
TpaHcropTupyeT HyKJI€OTH T B PO
2. OOpatHasi TPaHCKPUIIIHS - 3TO
- cunre3 JIHK o matpune PHK
- cunre3 PHK no marpune IHK
- cunte3 JIHK mo marpune JIHK
- cunre3 PHK no marpune PHK
3. Uto o3Hauaer | equHMIIA AKTHBHOCTH PECTPHUKTA3HI:
KonnyectBo hepmenta, HeodOxoaumoro mis pectpukuuu 1 r JJHK

IInasmuasl. MeTo bl KapTUpPOBaHUA. Hcnonp30BaHue B FeHETUYECKOM HHXXCHCPUHU.



KonuyectBo pepmenTa, Heooxomumoro st pectpukimu 1 mr JJHK
Umucno akTUBHBIX HEHTPOB (hepMeHTa
KonnuecTBo BO3MOXKHBIX KOHPOpMaIHii pepmeHTa
4. benku Anpbeptca
CHIDKAIOT Temnepatypy miasienus JJHK
HE BIUAIOT Ha TeMIieparypy 1iasnenus JJHK
YBEJIMUUBAIOT TemIiieparypy miasienus JHK
cTabunu3upyroT Temneparypy miasienus JHK
5. Yucno uatponos y E-coli
- 10000 -1
- 100 -0
6. Omnepon 310
- Y4aCTOK IeHa
- y4acToK (epMeHTa
- (pyHKLIMOHAIBHO 00bETMHEHHBI HAOOP FEHOB
- CHHTETHUYECKHUI aHaJor MOJIUIENTUHAA
7. OcHoBHas mpo0iemMa MOCTTeHOMHON APbI
- Ipe/icKa3aHue MepBUYHON CTPYKTYpHI Oenka 1o nocienoBarenbHocty JJHK
- Ipe/icKa3aHue BTOPUYHOM CTPYKTYphI Oenka mo nocienoarenbHoctu JJHK
- IpeJCKa3aHue TPETUIHOM CTPYKTYpHI Oenka 1o nocnenoBarensHocTr JJHK
- Ipe/icKa3aHue YeTBEPTUYHOM CTPYKTYphI Oenka mo nocnegosarensHoctu JJHK
8. Tpanckpunis 310

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

10. B coBpemennbix JJHK-cekBeHaTOpax MCIOIB3YIOT
Bbicoko3¢ ek THBHBIN KanMIIIApHBINA 351eKTpodope3
BricokorhPexTHBHYIO JKUIKOCTHYIO XpOMaTorpaduio
ToHnkocnoiiHy0 Xxpomarorpaduio
SIMP-criekTpOocKOIHIo

11. sRHK sto
- marpnyHas PHK
- uHpopmannonHas PHK
- mantasg PHK
- pupycHas PHK

12. ®onmuHT 3TO
- iepexoy 0eska Kiryook-riio0yna
- pectpuknus JJHK
- pa3pbIB KOBAJIEHTHOM CBS3H
- IUTABJIEHNE JBOMHOMN CIIMpPATIN

13. Jlunus Y ®-nornouienus oemnxa:

760 ™M 260 M
180 HM 280 um

14. PesynbTar nesTENbHOCTH rupas
YBenuueHune uncia cynepBUTKoB aByxuenodyeynon JTHK
CHmXeHMe Jncia CyrnepBUTKOB AByxuenodeynon JJHK
YBenuueHune yncia cynepBuTkoB ogHouenodeynon JJTHK
CHmKeHne uncia CyrnepBUTKOB oaHonenodeunoi JJHK



15. K ocHoBHbIM penapabenbHbiM noBpexaeHusM B JIHK ve otHOCsATCS
AnypuHu3anus; JlezaMHUHUPOBAHMUE;
TuMuHOBBIE TUMEPBI;  AJIKUIMPOBAHUE

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

17. VYnerpaueHTpupyrupoBaHue HE TPUMEHSIOT JIS:
PectpukionHoro ananusa
AHanm3a pa3mepa 0eIKoB
Pa3zpnenenust MakpoMosexyn
AHanu3a CKOpOCTH CeAMMEHTAIIUU

18. Kakue MOHBI HHUITUUPYIOT pabOTy PECTPUKTA3:
Na'* Zn?*
M gz+ 8042-

19. B mpakTrke MOJICKYJISIPHON OHOJIOTHH JUTsI MATKOH JICHATypaIuu O0eka He IPUMEHSIOT:
[loBbiienne remneparypsl; ['yaHununa xiaopun;
Harpus xnopunz; MoueBuny

20. He sBnsercsa meronom JIHK-cexBeHupoBanms
Merton repmunaropos no CeHrepy
[Imoc-munyc meton o Cenrepy
Mertona Huk-Tpancisanuu no CeHrepy
Meton xumMuyeckoi nerpaganuu no Makcamy-I undepry

21. He sBnsercs atarom [11P

Henatypauus JJHK HoctpauBanue ueneit JJHK
OTxur Tpancismua JTHK

22. 3arpaBka, HeoOxoaumas i nannuanuu cuare3a JIHK B merone T1LP
[Tpaiimep; Creticep;
Oneposn; [Ipomorop

23. ®epmeHT, uctionb3yembiit ipu amrrdukanuy JJHK
Tag-nonumepasa; AT®-a3za;
I'enunkasa; Karanaza

6.4. Bonnpocsl kK MPOMEKYTOYHOM aTTeCTAllUH

1. IIpenmer u mMeToabl MONEKyIsspHOU Ononorun. OCHOBHBIE 3Tarbl pa3BuTus. LlenTpanbHas qorma

MoJeKysipHOi  Omosornu. CoBpeMeHHbIe NEepCHEeKTHBHbIE HANpaBlIEeHUs - TE€HOMHKA,
POTEOMHKA, TPAHCKPUIITOMHKA, METa00JIOMHKA, OMOMH(POPMATHKA U CHHTETHYECKAast OMOJIOTHS.
benku kak HeperyispHble OuononuMmepsl. Ilentua u nonunenTuy, NPOTEUH U NPOTEU. Y POBHH
CTPYKTYpPHOU opraHuzanuu O0enkoB. HagmonekynsapHbie CTpyKTypsl. [oOynspHbie U1 Gubdpui-
asipHble 6enku. OcHOBHBIE OMonornyeckue GpyHkuuu 6emakoB. [Iporieccuur u GonauHr 6emnka.
HyxnenHoBble KHCIOTHI Kak HeperyispHele Ouomnomumepsl. Ctpykrypa [HK. Hykneosun,
HYKJIEOTH]I, OJMTOHYKJIEOTH], NOIUHYKIeoTu . [IpuHimnel ctpoenus asoiHoi cnmpanmu JIHK.
[Tapametpst B-, A- u Z-popm JTHK.

Oyukmuun  JIHK. Hudopmanmonnas eMmkocTs. [eHeTmueckuii koj. (OCHOBHBIE CBOWMCTBa
T€HETUYECKOTO Koja. KBa3uyOneTHbINH Ko/, Y HUBEPCATBHBIM T€HETUYECKUM KO/I.

Buast PHK. Ux pons B kinerke. PHK-nporenansie kommiekcel. Mansie PHK. ®@ynkiun mansix
PHK. PHK-untepdepenuus.

Tpanckpurnus. [lonstue o6 omepone. CyObenunnunblii coctaB PHK-mommmepassr E.coli.
npuHuunel  pabotsl  PHK-nmomumepas. OcoOeHHOCTH CTPYKTYpbl MNPOMOTOPOB.  DTaribl
TPAHCKPUIILIUU y TPOKAPUOT.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Perymauus Tpanckpunuuu y Oakrepuil. HeraruBnHas wunHnykuus. Ilo3uTuBHAsS HMHIYKLHUS.
Herarusnast penpeccus. Ilo3utuBHas penpeccus. ATTeHyalusi B Pperyjsiud 3KCIPECCUU
tpunrodanoBoro onepona E.coli.

Oco0OeHHOCTH TPAHCKPUIIMU Y JyKapuoT. MHOXKeCTBEHHOCTh u crneruduynocts PHK-
nonumepas  aykapuor. Cis-anementsl u  trans-¢akropsl TpaHckpumiuu. OOpa3zoBaHHE
MHUIMATOPHBIX KoMmIiekcoB ¢ yudactueM PHK-mommmepassr II. Tlonsitue o0 sHXaHcepax u
caiJieHCcepax.

IIpoueccunr m-PHK sykapuoT: kKenupoBaHue, MOJUAJCHUIMPOBAHME, CIUIAWCHHI, pENaKTU-
poBaHue. PaznnuHble MEXaHU3MBI CIUIaiCUHTa. Trans-crlalicuHr. AJIbTEpHATUBHBINA CIIAHCHHT.
Tpancmsamusa. Crpykrypa t-PHK. Pexormunus. Amumnoamiuposanue t-PHK. Crpyxrypa
pubocom mpo- u dykapuoT. Llentpsr pubocom E.coli. Drambl TpaHCHsuMU y NPOKapHOT.
BenkoBbie (pakTOpbI TPAHCISUM.

Perumukanus. [Mpunnunel perumkannu JIHK. Jloka3zaTenbcTBO MOJYKOHCEPBATUBHOTO XapaKTepa
perukanyu. Ilonstue o marpune u 3arpaBke npu permmmkanuu JIHK. depmentraruBHas
cucrema cunte3a JIHK in vitro. PerummkatuBnas pekomOunanus JJHK.

Crpoenne u pynaxun JJHK-noaumepassr [ u3 E.coli. 3nauenue 3—5' u 5'—3' ruipoauTudeckux
akTuBHOCTeM. C(Cxema aHTuUnapaenbHo permmkanuu Oxaszaku. CoBpeMeHHass cxema
permmukanuun JTHK E.coli (moxens "tpombona"). Penmapanus JJTHK.

[Tonumepasznas nenHas peakius. OCHOBBI MeToa U puMmenenue. [lon6op mpaiimepos amns TTLP.
PasnoBuanoctu I1LP. ITLIP B peansHoM Bpemenu (Real-time PCR).

CexBennpoBanue [IHK. Ilpunuun ompenenenuss nepsuuyHoit ctpyktypbl JHK mno Cenrepy.
Tepmunupyromue HykiaeoTuabl. [IpoBeneHne CEKBEHMPYIOIIMX pEaKIUl M HHTEPHpETALMs
pesynbraToB. ABTomatnueckue J{HK-cexBeHaTopsl.

I'ennas uHxeHepus. PepmeHTsl reHHOM wHHeHepuu. Pecrpukrassl. JHK-nuraser. JHK-
nonumepasbl. @parment Kienosa. OOmias cxema KJIOHUPOBaHMS T'€HOB. BHUOIMOTEKH TI'eHOB.
Joctuxenus, npo0ieMbl U IEPCIEKTUBbI TEHHOW MHKEHEPUH.

I'ennas Tepanus. [Ipoduns HacnencTBeHHol natonoruu. CrnocoObl ee KoppeKuuu. JlocTuxkenus,
npo0sieMbl M TEpPCHEKTUBBI MOJIEKYJISIpHOM MenuuuHbl. MonekynspHas nuarHoctuka. JIHK-
Mapkepbl. buounnsl, oay4eHre U MPUMEHEHHE.

I'enom sykapuoT. "M30bITOYHOCTD", HANIMYUE TOBTOPOB, HEKOJAUPYIOIIUX MOCIEA0BATEIbHOCTEN,
KOMITAKTHOCTb, ~ HecTaOMiIbHOCTh. OcHOBbI ~ MeTofa  peHarypauuu JIHK.  ®pakuuun
peHarypupytomen JTHK.

CaremnmuthHas JIHK. OcoOenHoctu cocraBa. Jlokanuszamms B TeHoMe. Bo3MokHas podb.
[Tanuapomsel. Ponb 0OpalieHHbIX TOBTOPOB B reHOME. Y MepeHHble moBTopsl B JIHK.
CrpyKTypa Mpo- ¥ 3yKapHOTHYECKUX TeHOB. THIIBI CTPYKTYPHO-(QYHKIIMOHAIBHON OpraHu3aluu
HYKapuOTHUYECKUX TeHOB. ['eHsl "momalHero xo3siicTea" u rels! "pockomn”.

Kommaktuzanms JJHK osykapuor. HykneocomHbl, cynepOHIHBINA, MeTIeBOHl  ypOBHH
KoMnakTuzanuu. O01as xapakTepucTuka rucToHoB. MeTtadaszHas xpoMocoma.

MounekynsipHble OCHOBBI KaHIleporeHesa. I'eHeTmueckas,, KaHIEPOT€HHAas W BUPYCHas TEOpPUU
paka. PerpoBupycsl. OHKOT€HbBI 1 OHKOOENKHU. I 'eHbI-cynpeccopbl OMmyXoJieH.

7. JanHble 1J1s y4yeTa ycneBaeMocTH cTyaeHToB B BAPC.

Tabnuna 1.1 Tabnuiia MaKkCUMaNTbHBIX 0AJIOB MO BUAAM YI€OHOU IeATETHHOCTH.

ABTOMaTH3H- e BUJIbI Ipomesxy-
JTaGopartopusie |[IpakTuueckue [ CaMOCTOSATENBH Apyr o P y
Cemectp Jlekuuu pOBaHHOE yueOHOit TOYHAs HWroro
3aHATHS 3aHATHSA ast pabora
TECTHPOBAaHUE | HEATENbHOCTH | aTTecTalys

6 cemecTp



IIporpaMmma oneHNBaHMS Y4eOHOM AeATEIbHOCTH CTYAE€HTA

Jlekuum - mocemaeMocTb, OMPoc, aKTUBHOCTH — OT 0 10 8 6aIoB.

JlabopaTopHble 3aHSITHSI - YCTHBIN ONPOC Ha JTA0OPaTOPHBIX 3aHATHIX — 0T 0 10 22 Gaios.
IIpakTu4eckune padoThl — HE IPEITYCMOTPCHBI.

CamocrosiTesibHast padoTa - KonrponbHas padorta — ot 0 10 25 6amios

ABTOMATU3HPOBAHHOE TECTHPOBAHME — HE MIPEIYCMOTPEHO

Jlpyrue BHAbI Y4eOHOM 1esiTeJIbHOCTH - TUCbMEHHBIA (TECTOBBIN) KOHTPOJb 3HaHUH — OT 0 710 25
OaJioB

IIpomexyTounasi arrecramus (3a4et) — ot 0 10 20 6aoB.

11-20 6a/1710B — «3aYTEHO»

0-10 6a/1710B — «HE 3aYTEHOY.

Takum 00pa3oMm, MakCUMajabHO BO3MOXKHAs CyMMa OaJIOB 3a BCE BHJBI Y4eOHOU
NESATEIIbHOCTH CTYJACHTa 3a INECTOW CeMecTp Mo AucCHHuIUIuHE «MONeKynspHas OHOJIOTHS
cocrasiszeT 100 0ayuIoB.

Tabmuma 2.1. Tabnuua nepecuera Mogy4eHHON CTYAEHTOM CYMMBI OajIOB IO JWCHUILIHHE
«MonekynspHas OMOJIOTHs» B OIICHKY (3a4eT):

50 6an1oB U OoJtee «3a4TEHO
menblie 50 6anoB «HE 3a4YTEHO»




8. YueGHo-meToanYecKoe N HHPOPMALHOHHOE 0fecneyeHne JAHCUHIIHHBI.
Jlureparypa:

1. Msumuna T'.U. Ochossi MOJIeKy/IApHOH GHosornu  [DnekTpoHHbIi pecype] : yueGHoe mnocoGue
/Msanauna I. U. - Mocksa : Poccuiickuii YHHBepcHTeT apyxObl Hapoaos, 2011. - 156 c. -ISBN 978-5-"
209-03956-3 b. u. Knura Haxoaures B 6a30B0ii Bepcuu OBbC [PRbooks.

2. CyG6oruna, T. H. MonekynsipHas GHOIOrHS M reHHas MHXKEHepHsl [DJIEKTPOHHBIH pecypc]:
IIpaktukym / T. H. Cy660tuna, IT. A. Hukonaesa, A. E. Xapcekuna. - KpacHosipek : Cubupckuii
enepanbubli yHusepeurert, 2018. - 60 c. - ISBN 978-5-7638-3857-2 : B. 1. Knura Haxoaures B
npemuyMm-sepcuu D5C IPR BOOKS.

3. Veawmmes, B. B. Monekynspuas Guonorus [DnexTponusbii pecypc]: yueOHuk / B.B.y
WUBanumes. - Mocksa : M3narensckuit Lentp PUOP, 2018. - 225 c. - ISBN 9785369017319 : B.
u. Kuura raxoaurcs B 6a30B0ii Bepcuu ObC "ZNANIUM.com" (U]] "UHOPA-M").

4. Cksopuosa, H. H. OcHoBbI MoneKynsipHO# GHOMOrHH [DnexTpoHHbIit pecype] : YueGHoe nocobue
/' H. H. CkBopuoBa. - OcHOBBbI MOJIEKYJIApHOH Ouosnoruu, 2022-10-01. - Cankt-IletepGypr N/
Yuusepcurer UTMO, 2015. - 74 ¢. - ISBN 2227-8397 : B. u. Kuura HAXOUTCH B MPEMHUYM-
Bepcuun OBC IPR BOOKS. ',%/]

Jluuensuonnoe nporpammuoe oGecreyenue u MHTEPHET-PECYPChI: /
. Windows 7 Ultimate, Microsoft Office 2007, Adobe Reader, Avast Free Antivirus.
- Komnbrotepusle nporpammer «Primer 3», «Vector NT1y, «RestrictionMapper».
3. MOLBIOL.RU - Merogpl, uHpopmauus u NpOrpaMMbl JUIS MOJIEKYJISIPHBIX OHOJIOrOB //
www.molbiol.ru.
4. IlpakTHyeckast MoneKyaspHas Guonorus / www.molbiol.edu.ru.
. National Center for Biotechnology Information // www.pubmed.com.
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9. MaTepHa/IbHO-TeXHHYECKOE 0ecTIedeHHe AU CLHIIHHDI (Mony.s)

1. Hayunoe o6opynosanue naGoparopun mouiekysipHoi 6uonorun CI'Y, B ToM umciie: ase
MHUHHUEHTPU}YrH Ha 10 Toic. 06/MuH U 13,4 Thic. 06/MHUH, IMP-amnudukarop (2 wr.), weiikep-
TEpMOCTAT, aHamuTH4YecKue Bechl, CBY-neus, akBaaMCTHUANATOP, XOJOAMIBHUK H MOPO3H/IBHHK,
CHCTEMA OUHCTKH BOBI, MMKPOOHOJIOrHYeCKHi GOKC, BBITSKHON LKA, BCTPAXMBATE/b, KOMILICKT
37EKTPOGOPETHYECKOTO  060PYa0BaHMS, TPaHCHJUIIOMHHATOP,  CTEK/ISIHHAas M [JIACTHKOBAs
nabopaTopHas NoCya H pacxoaHble MaTepHaJIbl.

2. Cnaia-npoeKTop JUist IEKLMOHHOTO COMPOBOKACHHUS.

[Iporpamma coctaBnesa B cOOTBETCTBHH ¢ TpeboBanusmn PI'OC BO no HanpasieHuio
noaroroBku 6akanaBpuara 44.03.01 INexarornueckoe obpasoBanue (npoduib «Buonorus»).

ABTOD:
HouenT kadenpsl Guoxumun
fo___

v 6nodusuku, k.6.H. A.A. Tlanuukas

[Iporpamma oxoGpena Ha 3acenanuu kapeapbl Guoxumun u Guopusnky (mpotokon Ne 7 ot
«17» _06_2019 roga).



