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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuunnuza «OCHOBBI 0€IKOBOW U TeHETUYECKOW MHXKEHEPUU» OTHOCUTCS K AUCHUILIIMHAM
oOsizarenpHoi wacth bnoka 1. Juctmmmuasl (Moxaynu) IlpoduiabHO-OpHEHTHPYEMOTO MOy
yueOHOro TMJiaHa OCHOBHOM mpodeccHoHaNbHOM 00pa3oBaTeNbHOM MPOrpamMMbl  BBICIIETO
00pa3oBaHusi — MPOrpaMMbl MarucTpaTypbsl Mo HampaBiieHut0 nojarotoBku 06.04.01 buosnorus,
HaANpaBJIEeHHOCTh (Mpoduiib) 00pa3oBaTENbHON MporpaMMbl «BHOTEXHOIOTHS C OCHOBaMU
HaHOTEXHOJIOTHi1», 0UHON (HOPMBI O0yUCHHUS.

JlucuuiiuHa onupaercs Ha pe3ysbTaThl 00yueHus:, chopMHpoBaHHBIEC B paMKaX IIKOJIbHOIO
Kypca «bHoJ0rus» WM COOTBETCTBYIOLIUX AUCLUUILINH CPEIHEro MPoQecCHOHANIBHOIO U BHICIIETO
(ypoBeHp OakanaBpuara) o0Opa3oBaHUs, a TaKXKe psAAa TUCHMIUIMH Y4eOHOTO IUIaHa, M3YYEHHBIX
obyvaronumucs B 1 u 2 cemecTpax.

Pe3ynbrarsl M3ydyeHus OTUCLUILIMHBI SIBJISIFOTCS OCHOBOM JUIsl OJATOTOBKM K cllade W clada
roCyJapCTBEHHOT'0 3K3aME€Ha U NOArOTOBKH K 3amute u 3amura BKP.

1. Ilepeyenb MIAHMPYEMBIX pe3yJIbTATOB 00yueHHs (00pa3oBaTeJbHBIX Pe3yJbTATOB)
1O JUCHUIJINHE

Henbo ocBoeHHs IUCHUIUIMHBI «OCHOBBI T'€HETHMUECKONM M OEIKOBOW HHKEHEPUU»
ABIISIETCS MOATOTOBKA MarucTpaHTa K Oyaymieid mpodeccHoHanbHOM AesTenbHOCTH. JMCIUIIMHA
npeaHa3HauyeHa CQPOPMHPOBATH Y MAarkMCTPAHTOB IPEJACTABICHHUS O COBPEMEHHBIX IOAXO0JaX,
METOJIOJIOTUH, HAIMpPABICHUAX pPA3BUTUS OUOTEXHOJOTHHU, CBA3M OHOTEXHOJOTHH C APYTUMHU
JTVCIATUTHHAMH.

3agaveill OCBOCHMS AMCLUUIUIMHBI SBISETCA (POPMHpPOBAHME y MArucCTpaHTa LEIOCTHOTO
OpEJCTaBICHUA O OHOTEXHOJOTHH ¢ COBPEMEHHBIX HH()OPMAIMOHHBIX  KOMITBIOTEPHBIX
TEXHOJIOTHSX B PEIICHUH 3a7a4 OMOTEXHOIOTHH.

B pesynabprare OCBOGHHMS MPOrpaMMBlI MarucTpaTypbl OOYYarOIIUIiCS OJDKEH OBIIAJIETh
CIEIYIOIIUMU pe3yibTaTaMu OOydeHUsl Mo auciuIuimHe «OCHOBBI T€HETUYECKOM U OenKoBOMH
WHXXeHEepUn» (B TabJIMIIE TPEICTABIEHO COOTHECEHHE 00pa30BaTEIbHBIX PE3yIbTaTOB O0YyUECHHUS IO
JMCIMIUTIHE C MHMKATOPaMHU TOCTHKECHHS KOMIICTCHITHIA):

Komnerenmus u OO0pa3oBarenbHble Pe3yIbTaThl JUCIUIUINHBI
WHJUKATOPBI €€ (3Tansl GopMUpPOBAHUS AUCHUIUINHBI)
JIOCTUXKEHUS B 3HaeT yMeeT BJIaJCET
JTUCIUIINHE
YK-2. Crnocoben

YIPaBJIATh MPOEKTOM
Ha BCEX »JTamax ero
YKU3HEHHOTO IIMKJIA

NYK 2.1. OP-1- ymeer
BeicTpanBaeT  3Tarbl OTIPEICIISATH ITAITBI
paboThI HAJl MPOEKTOM YKU3HEHHOTO IIUKJIa
c y4eTOM MPOEKTa
MOCIIEI0BATEIHHOCTH

1704 peal3anyy,

ONpeCacCIsICT JTallbl
KU3HECHHOT'O OUKJIIa

IPOEKTA.

NVYK 2.2. Onpenenser OP-2 onpenensier
npobiemy, Ha npobieMy MpoeKTa
pelieHue KOTOpOH

HampaBJeH  MPOEKT,
IpaMOTHO




dbopmynupyeT  IeNb
npoekta. Omnpeznenser
UCITOJIHUTEIIEH
MIPOEKTA.

NYK 2.3.
IIpoexTupyer
pelieHne KOHKPETHBIX
3a1a4y MIPOEKTA,
BBIOMpAs
ONTUMATBHBIA CITOCO0
UX peIICHUs, HUCXOJsl
u3 JNEUCTBYIOLIUX
IPaBOBBIX HOPM U
MMEIOIIHUXCS PECYPCOB
Y OrpAaHUYCHUN.

OP-3 onpenensier
3a/1auu MPOEKTa

YK 2.4.
KauecTBeHHO pemiaeT
KOHKPETHBIC  3a/1a4
(uccrnemoBaHus,
MIPOEKTA,
JICSATCIILHOCTH ) 3a
YCTaHOBJICHHOE
BpeMsI. OrieHUBaeT

PUCKH M pPE3yNbTaThl
IIPOEKTA.

OP-4 ymeer
OLIEHUBATh PUCKU
IIPOEKTa

NYK 2.5 Ilybmuuno

MPEJICTaBIISIET
pe3yabTaThl TMPOEKTa,
BCTYIAET B

oOcyxJeHrue Xomaa |
pE3yNbTAaTOB MPOEKTA.

OP-5 Bnameet
HaBBIKAMH
IPEJICTaBICHUS
MpPOeKTa

OIIK-5. Crocoben
y4aCTBOBATh B
CO3/IaHUU u
peanu3alii  HOBBIX
TEXHOJIOTHIl B cdepe
npodeccuoHaNbHOM
JIEATENIbHOCTH u
KOHTpOJIE Hux
DKOJIOTHUECKOH
0e30ImacHOCTH c
HCIIOJIb30BaHHEM

JKUBBIX OOBEKTOB.

HUIIK  1.1.
TEOPETHUECKHUE
OCHOBBI 51
MPAKTUYECKUI  OMBIT
HCIIOJIb30BaHUS
Pa3IUYHBIX
OMOJIOTHYECKHUX
00BEKTOB B
MIPOMBIIIIIICHHBIX
OHMOTEXHOJOTHYECKHX

3Haer

OP-6 3HaeT crmocoObl
HCIIOJIb30BAHUS
OMOJIOTHYECKUX

00BLEKTOB B
MIPOMBIIIICHHBIX

OMOTEXHOJIOTHYECKUX

mporeccax.




nporeccax.

HUIIK  1.2.  VYwmeer OP-7 npumensier

NPUMEHSATh KPUTEPUU OLICHKHU

OLICHKH 3¢ HEeKTUBHOCTH

a3 dexTuBHOCTH OMOTEXHOJIOTHYECKUX
OMOTEXHOJIOTUYECKUX MPOLIECCOB

MIPOLIECCOB B

pasinyHBIX  cdepax

JIESITEIbHOCTH.

WIIK 1.3. Bnageer OP-8 Bnaneer
ONBITOM  paboThl C OTIBITOM PabOTHI C
MEPCTIICKTUBHBIMU JIJISI MEPCIICKTUBHBIMU
OMOTEXHOJIOTHYECKUX TUISt
MPOIIECCOB  JKUBBIMHU OMOTEXHOJIOTHYECKUX
o0BeKTamu, B MIPOLIECCOB KUBBIMU
COOTBETCTBUH c 00BEKTaMH,
HAIPaBIEHHOCTHIO

POTPaMMBI

MarucTpaTyphl.

2. O0beM [MCHUIVIMHBI B 3a4YeTHBIX eJIMHULAX C YKa3aHHEM KOJIHYeCTBa
aKajeMM4YeCKMX 4YacoOB, BbIJeJIeHHbIX HAa KOHTAKTHYI0 padory o0y4yalommxcsi ¢
npenojasarejaeM (M0 BHAAM Y4YeOHbIX 3aHATHH) M HAa CAMOCTOAITEJIbHYH padoTy
00yyarImuxcs
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Hroro: 3 108 4 20 57 JK3aMEH

3. Conep:xkanue TMCHUIJIMHBI, CTPYKTYPHPOBAaHHOE 1O TeMaM (pa3/iejiaM) ¢ YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHBIX 3aHATHI

3.1. Vkazanue mem (pazoenos) u omeeodeHH020 HA HUX KOJUYECMEA AKADEMUUECKUX
4acoe u U008 yueOHbIX 3aHAMUIL

KonuyectBo yacoB no ¢popmam
OpraHu3aluu 00y4eHus

HaunmenoBanue pasaciia u TEM

JlexuuroHHBIE
3aHATHUS
[IpakTnueckue
3aHATHUS
JlaboparopHsble
3aHATHUS
CamocrosiTenb-
Hasi paboTa

3 cemecTp




Tema 1. [IpeameT reneTndeckoi U OEITKOBOM 1 5 11
WHXXEHEPUU

Tema 2. MonekymsipHasi opraHu3anus 1 1 6 11
(YHKIIMOHUPOBAaHUE TEHOMA

Tema 3. MeToapl TEHETHUECKON 1 OEIIKOBOM 1 8 14
WHXXEHEPUU

Tema 4. [IpuknaaHoe 3Ha4€HUE TEHETUYECKOU U 1 4 21
0€JIKOBON MH)KEHEPHUH

Bcero nmo xucuuninHe: 4 20 57

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHbl
Kpatkoe cogep:kanue Kypca

Tema 1. IlpeameT reHeTn4ecKou U 0eJIKOBOM HHKEHEPUH

FGHHafl I/IH)KCHepI/Iﬂ — OOHO U3 HpI/IKJIaIIHI)IX HaHpaBJIeHI/Iﬁ TCHCTUYCCKUX I/ICCJICIIOBaHI/Iﬁ JJIA
MOJy4YeHUs] PEKOMOWHAHTHBIX TEHOB, BBEJICHUS HUX B JKUBBIE OPraHU3Mbl C MPAKTUYECKUM
HpI/IMeHCHI/ICM B MEIUINMHEC, CCJIbCKOM XO3$[ﬁCTB€, a TaKXKEC IJIA Hay‘-IHI)IX I/ICCJICZIOBaHI/Iﬁ. BKJIaIl B
ApbGepa, 1. Hatanca, X. Cmura, I1. bepra, V. I'un6epra u ®@. Canrepa B pa3BUTHUH METOJIOB T€HHOM
WHXXCHEpUU U  MOJEKyJIspHOW Ouomoruu. Co3laHue TeHeTHYeCKd MOAU(PUIIMPOBAHHBIX
0pFaHI/I3MOB nu I/IBy‘-IeHI/Ie nux CBOﬁCTB. BCHKOBaﬂ I/IH)KCHepI/IHI OCHOBHBIC ITOAXOAbI, JOCTHKCHUA U
MEePCIECKTUBBI.

3aKOHOATEILCTBO, PErYJIUPYIOIIEe ACSITEILHOCTh B OOJIACTH TCHETUYECKON W OeIKOBOM
WH)XEHEPUH.

Tema 2. MoJieky/asipHasi opranu3anus 4 QyHKIMOHUPOBAHUE T€HOMA

Crpoenue HYKJIEHMHOBBIX KHCIOT, uX ¢yHkuuu u 3HadeHue. JIHK u PHK — wocutenu
IreHeTHYeCKOo HuHpopMalnnuu. XUMHUYECKOE CTpOeHHe U (u3Myeckue CBOWCTBA HYKJIEMHOBBIX
kucnor. IIpocrpancrBennas crtpykrypa JHK wm PHK, u3zmeneHnue mnoja BiIUSIHUEM pa3IMYHBIX
yCIIOBUH. 3HaUEHNE HYKJIIEMHOBBIX KUCJIOT AJIS ’KUBBIX OPTaHU3MOB.

[Ipupona reHa. OBomONHMS TPEACTABICHHH O TeHe. MOJIeKyIsapHbIE MeXaHU3MBbl
peanu3anuu HacieacTBeHHOW uHpopmauuu. Tpanckpunuusa. Mup PHK B knerke. OOparHas
TPAHCKPUIILKS, peBepTa3a. [ eHEeTMYEeCKMH KOHTPOJIb W PEryjsiliis TEeHHOM aKTHBHOCTH Yy
IIPOKAPUOTUYECKUX M DJYKApUOTHYECKMX oOpraHu3MoB. TpaHciauus. OCHOBHBIE CBOMCTBa
reHernyeckoro konaa. Ctpykrypa u cBoiictBa TpancnopTHbix PHK. CtpykTypa pubocom u ux
¢byHKIUs B OETKOBOM cuHTe3e. MHUIManus 1 TepMUHALUS OEIKOBOro CMHTEe3a. DYHKIIMOHAIbHbIE
rpaHuibl reHa. MckyccTBeHHbI cHuHTE3 TeHOB. (OCOOEHHOCTH MOJIEKYJISIPHO-TE€HETUYECKUX
IIPOLIECCOB Y BBICIIKUX OpraHu3MoB. HEKOTOpBIE TEHIEHIIMH B DBOJIIOLIMY I'€HA.

KaptupoBanue renon. M3yuenue ¢pyHkiuii renoB. Perynsnus paboTsl reHOMa U 3KCIIPECCUU
TEHOB.

Tema 3. MeToabl reHeTHYECKOH M 0€J1KOBOI HHKEHEPUH

@depMeHThI, HUCHOJB3YIOUIMECS] B TIeHeTHYecKOoM wuHkeHepun. OcoOeHHocTH paboThl B
1a00paTOpUU MOJIEKYIISIPHOM I'eHETHKE.

Meroasl BBIAEIEHUS W OYMCTKM HYKJIEHMHOBBIX KHUCIOT. OCHOBHBIE METOJABI BBIICICHUS
JIHK u PHK: denon-xmopodopmHas sKCTpakiius, 0caxIeHHe C UCTIOIb30BaHUEM OKCHA KPEMHHUS
Ha KOJIOHKAaX, UCMOJIb30BaHNe MarHuTHbIX yactull i Beiaenenus JJHK. OcobenHoctu BbiieneHus
JJHK w3 pacTUTENbHBIX, >XHBOTHBIX OpPraHU3MOB U OakTepuil, NPOTOKOIBI BBIACICHHUS.
OnekTpodopeTryeckoe pas/ieleHHe HYKJIEHHOBBIX KHCIIOT: Telb-3JeKTpodopes, KanuuIapHbINA
anekTpodopes. Xpomatorpaduieckoe pasaeaeHre HyKJIEHHOBBIX KUCIIOT.

Metoasl nonyuenus k/IHK u ux xnonupoBanusi. @epMeHThl PECTPUKINU U MOIUPUKALIUN
U X 3Ha4YeHUE B TeHHOW MHkeHepuu. [lommmepasHas 1enHas peakuusi Kak MeToJ] aMIUTH(UKAITUH
HYKJICMHOBBIX KHUCJIOT, YCJIOBHS IIPOTEKAHUS PEAKIIMH, €€ 3Talbl U KOMIOHEHTHI. BpIOOp reHoB s



KJIOHUPOBaHMS, MOA00p mpakiMepoB. Buawsl moimmepasHoil nenHoi peakiuu: BioxkeHHas [1LP,
[1LIP B pexxume peabHOTO BpeMeHH, aenb-cnennduynas [1LP, xor-crapt ITLIP.

Meroasl monydenuss pekomOuHaHTHBIX JIHK w cmocoObl BBeneHHMs] B KIICTKH.
Hcnonb30BaHue peCTPUKTA3, JIMTa3 W TPAHCKPUNTA3 i mosydeHus pekomOunanTHbIX JIHK.
[lonsiTHE BEKTOPOB W MX HCIOJb30BAHME B TIE€HHOM WHXEeHepuH. JIMHKEpbl M aJanTepsl.
[Tna3muHble, KOCMHIHBIE U (arMUAHbIE BEKTOpHL. TpaHcdopMariss KOMOETEHTHBIX KIETOK s
BBEJ/ICHMS TUIA3MUHBIX BEKTOPOB, TEIUIOBOM IIOK U 3JIEKTPOIIOPALIHSL.

MeToapl H3y4eHHUs1 IKCIPECCHH PEKOMOMHAHTHBIX reHOB. KiteTkn GakTepuii u AposkKen Kak
CUCTeMBbl JUIS M3y4YEHUS OKCIPECCUM pPEKOMOMHAHTHBIX TeHOB. KylabTypsl KIETOK Kak
3KCHPECCUPYIOUIUE CUCTEMBI. Bu3yanu3anus mpoayKTOB S3KCIPECCUH T'€HOB.

MopennpoBaHre MOJIEKYJIIPHO-TEHETUYECKUX KOHCTPYKLIAM.

CrniocoOsl nostydeHus (pepMEeHTOB U OETKOB C 33JaHHBIMU CBOWCTBAMHU.

[Ipon3B0oICTBO BaKIIMHHBIX MPENAPATOB.

Tema 4. IIpuk/iagHoe 3HaYeHHe TeHeTHYECKOH M 0eJIKOBOW MHKeHEepHH

I'eneTnuecku MoaM(UIIMPOBAHHBIE OPTaHU3MBI, UX CO3JAHUE U MCIIOJIb30BAaHUE B HAYUHBIX
UCCIICIOBAaHUSX M XO3SMCTBEHHOW JesTeIbHOCTH. ['eHHas WHXKeHepus OakTepui, >KHUBOTHBIX H
pacTeHuil, 0COOEHHOCTHM W JOCTHXEHMA. VICronb30BaHME METOAOB TE€HHONW WHXKCHEPUM IJis
CO3/1aHMsI OPTaHU3MOB C MOJIE3HBIMU CBOMCTBaMU. ['eHeTnyeckas TpaHc(opmalys OpraHu3MoB JUIs
U3y4EHHsI POJIM F€HOB U OCJIKOBBIX MPOJIYKTOB B KJIETKAX.

I'eHeTn4ecKkass MHKEHEPUS YEIIOBEKA, IEPCIEKTUBBI IPUMEHEHHs B MEIULIMHE U ITHYECKUE
acnekTel. IIpuMeHeHne MeTONOB T'€HHOW MH)KXEHEPUM B TEHOTEpAllMM HACJIECICTBEHHBIX
3a0osieBaHui. MeTo1bl U3MEHEHMSI TEHOMA Y€JI0BEKa, IEPCIEKTUBHbBIE HAPABICHUS U pa3padOTKHU.
KnonupoBaHue yesnoBeka: paBOBOK U MOPAJIbHBIE ACIIEKTHI.

CoBpeMeHHbIE JTOCTMKEHUSI T'€HHONM M OEeNKOBOM HWH)KEHEPHUM, IMEPCIEKTHUBBI Pa3BUTHSL.
I'enHass wuHXXeHepust M OuoOTeXHoJIOrMs. MounekylsipHas M KJIeTO4YHas UWHXXeHepus. Poib
MUKPOOPTraHU3MOB B CUHTE3€ OPIaHHUYECKHUX BEIIECTB B MEIHIIMHE.

4. TlepeueHb Y4eOHO-METOAUYECKOrO0 oOecmedeHHsl AJIsi CAMOCTOSATEJbHOW PadoThl
00y4YaOIIHUXCS 10 TUCHHILINHE

CamocrosarenbHas paboTa CTYACHTOB fBIseTcd 0co00i (hopMmoil opraHuzanuu y4yeOHOTro
npoiiecca, MpeaCTapysomas coool MIaHUPyeMyto, TO3HaBaTeNbHO, OPraHU3allMOHHO U METOINYECKH
HaMpaBIIEMyI0 JESATEIbHOCTh CTYJAEHTOB, OPUEHTHPOBAHHYI0 Ha JOCTH)KEHHUE KOHKPETHOIO
pe3ynbTaTa, OCYIIECTBIIEMYIO Oe3 mpsMoil momoru mpernonaBatena. CamocrosrenbHas paboTa
CTYJCHTOB SIBJISIETCS COCTAaBHOM 4YacThl0 YueOHOM paboThl W HMMeEeT IeNbl0 3aKperjieHne u
yriayOieHue IMOJyYeHHbIX 3HAHWW U HABBIKOB, MOUCK U MPHOOpETEHHE HOBBIX 3HAHWM, a Takke
BBINOJIHEHHE Y4YeOHBIX 3a/JaHUM, MOJITOTOBKY K MPEACTOALIMM 3aHATHSAM U 3k3ameHy. OHa
IpelycCMaTpUBaeT, Kak MpaBHiIo, pa3paboTKy pedepaToB, HamMCaHUE JOKJIAJ0B, BBINOJIHEHHE
TBOPYECKUX, UHJUBHUIYyaJIbHBIX 3aJJaHUi B COOTBETCTBUHU C Y4€OHON MpOrpaMMoi (TeMaTH4eCKUM
IUTAHOM M3Y4YeHHs] JUCHMIUIMHBI). Tema N Takoro BBICTYIJICHUS MOXET OBITh MpeiokKeHa
npernojiaBaTesieM MM K30paHa caMUM CTYJIEHTOM, HO MaTepHall BBICTYIUIGHHS HE JOJDKEH
nyOaupoBaTh JEKUMOHHBIM Marepuan. PedepaTuBHbI MaTepuan CIYKUT JOMOJIHUTEIbHOU
uHpopmanueil Uit paboThl Ha MPAaKTUYECKUX 3aHATUAX. OCHOBHAs IIeNb JIaHHOTO BUAA PaOOTHI
COCTOHUT B O0YYEHHH CTYJEHTOB METOJaM CaMOCTOSITeNIbHOI padoThl ¢ yueOHbIM MaTepuaioM. Jlis
MOJHOTHl YCBOGHHS TEM, BBIHECEHHBIX B TpaKTUYeCKHe 3aHATHsA, TpelOyercs pabota ¢
nepporcrouHrkamMu. Kypc mpeaycmaTpuBaeT  caMOCTOSTENbHYIO  paboTy CTYIEHTOB €O
creuuanbHoOM  jureparypoil. Crenyer OTMETHTb, YTO CaMOCTOsITeIbHas padoTa CTYACHTOB
pe3yibTaTUBHA JIMIIb TOTJAa, KOTJAa OHA BBIMOJHAETCA CHUCTEMaTHYeCKH, I[IJIAHOMEPHO U
LIEJIEHAIIPaBJIEHHO.

3aiaHus JUIsl CaMOCTOSITENIbHOM paboThI MPeycMaTPUBAIOT HUCIIOJIb30BAHUE HEOOXOINMBIX
TEPMUHOB U MOHATUH MO mpobiematuke Kypca. OHM HaleIMBAaIOT Ha MPAKTUYECKYI0 paboTy IO
MPUMEHEHUI0 M3y4aeMOTO MaTepualia, MOUCK OMOMmorpauyeckoro marepuaia W AJIEKTPOHHBIX



HCTOYHHUKOB MH(OPMAINH, WUTIOCTPATUBHBIX MAaTEPHAIOB. 3aJaHMs 110 CaMOCTOSTENbHON paboTre
JAI0TCA MO TeMaM, KOTOpPbIe TPEOYIOT TOMOIHUTEIBHON TPOPaOOTKH.

OOmuit 00BEM CaMOCTOSTENbHOW pabOThl CTYJEHTOB 10 AWCHUILIMHE BKIIOYAET
ayJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOATEIBbHYIO paOOTy CTYICHTOB B TEUECHHE CEMECTPA.

AyauTopHas caMoCTOsATeNbHAs paboTa OCYHIECTBISICTCS B (pOpME BBIMOJIHEHHS TECTOBBIX
3aJaHuid, Keiic-3aJa4, MHChMEHHBIX MPOBEPOUYHBIX paboT Mo JAUCHUIUIMHE. AyIUTOpHas
caMocTosATeNbHas paboTa obecnedyeHa 0a30i TECTOBBIX MaTepHaloB, Keic-3amad 1Mo pasaenam
JVCLIATUTAHBL.

BueaynuTtopHas camocrosiTenbHas paboTta ocymecTBisercs B hopmax:

- pedepart (mokI1an) C Mpe3eHTaIueH.

Jna camocmoamenvHoil nOO20MOEKU K 3aHAMUAM RO OUCUUNTIUHE DEKOMEHOYEm
UCNOIb306aMb YUEOHO-MEMOOUYEeCKUe MAMEPUAbL:

1. ConoBeeB A.B. BpeneHue B OHOTEXHOJOTHIO: Y4eOHO-METOAMYECKOE TOCOOHEe. —
Vapsaock: ®I'bBOY BO «VYal'llY um. M.H. Yaesuosay, 2017. — 13 c.

2. ConoBreB A.B. I'eHHass mHXeHepus: ydeOHO-METOIMYECKOE MOcoOMe. — YIIbSHOBCK:
®I'BOY BO «Yal'Tly um. U. H. YaesHoBay, 2017. — 69 c.

5. IlpumepHble Ol€HOYHbIe MATEepHAJbI /JJsl TPOBEJAEHUS TeKYLIero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAlNMH 00y4aI0IMXCHA M0 IMCUHUILIHHE

Opraﬂmaunﬂ U IIPOBEACHUE aTTECTAIUU CTYACHTA

®I'OC BO B coOOTBETCTBMM C NpUHLUIIAMU bBoOlOHCKOro mnpouecca OpUEHTHUPOBAHbBI
IPEUMYILIECTBEHHO HE Ha cooOlIeHrne o0yyaroeMycs KOMIUIEKCa TeOPEeTHUECKUX 3HAHUHM, HO Ha
BBIpaOOTKYy y OakanaBpa KOMIIETEHIM — JMHAMHYECKOT0 Habopa 3HAHWH, YMEHH, HABBIKOB U
JMYHOCTHBIX KAayeCcTB, KOTOpPbIE MO3BOJAT BBIIYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHELHO IPOPECCUOHATBHO PEAIN30BbIBATHCS.

B mponecce oneHkn OakanaBpoB HEOOXOIMMO HCHONB3YIOTCS KaK TPaUIMOHHBIE, TaK U
VMHHOBAIIMOHHBIE TUIIBL, BUJBI U (POPMBI KOHTPOJIS. [Ipy 3TOM nocTeneHHo TpaJiuliMOHHbIE CPECTBA
COBEpPUICHCTBYIOTCA B pyclleé KOMIETEHTHOCTHOIO IIOAXO0Ja, a HWHHOBALIMOHHBIE CPEICTBA
aJjanTUPOBAHbI JUIsl IOBCEMECTHOTO PUMEHEHUS B POCCUUCKOM By30BCKOM ITPAKTHKE.

Ileq» nmpoBeaeHHs1 aTTeCTAlMM — IPOBEpPKAa OCBOEHUS 00pa3oBaTeNbHON IMPOrpaMMbl
JUCLUIUIMHBI-IPAKTUKyMa yepe3 cpopMUPOBAHHOCTh 00pa30BaTENbHBIX PE3YIbTATOB.

IIpomexyTO4YHAs aTTeCTAlMsA OCYIIECTBISAETCS B KOHIE CEMECTPA M 3aBEpILIACT U3YUYECHUE
JUCIUIUIMHBI, TIOMOTaeT OLCHUTh KPYIHBIE COBOKYIHOCTH 3HAHMW M yMeHHH, (OopMUpOBaHHE
OIPEIEIEHHBIX KOMIIETEHIIUH.

OnEeHOYHBIMU ~CPEJICTBAMU TEKYIIEro OLCHUBAHHS SIBISIFOTCS: JIOKJaA, TECTHl IO
TCOPCTUUCCKHUM BOIIpOCaM JHUCHUIIIIMHBI, 3allUTa IMPAKTUICCKUX pa60T u T.II. KOHTpOHB YCBOCHU A
MaTepuana BEIETCS PEeryjIsipHO B TEUEHHE BCETO CEMEeCTpa Ha MPAKTUYECKUX (CEMHUHAPCKUX,
71a00PATOPHBIX ) 3aHATHUSX.

No CPEJCTBA OLHEHUBAHWAI, OO6pazoBarenbHbIE
n/m UCIOJIb3YEMbIE I TEKYIIETO OI[CHUBAHUS pe3yNbTaThl JUCIUIINHBI
nokasaressi popMHUpPOBaHHSI KOMIETEHIIUH
OueHovHbIe cpeacTBa A/ TeKYLIel OP-1- ymeer onpeaensiTh 3Tarbl
aTTecTaluu YKU3HEHHOTO LIMKJIa IPOEKTa
OC-1. I'pynnoBblie 06CyXAeHUS OP-2 onpenensier npobdiemy
OC-2. Pedepatsl ¢ noknanamu pPOEKTa
OC-3. [luceMeHHBI€ 3a/1aHUs OP-3 omnpenesnser 3aga4u MpoeKTa
OC-4. IIuceMeHHBIE 3a1aHUs OP-4 ymeer onieHMBaTh pUCKU
OC-5. IIncpoMeHHEIE 3a1aHUS MPOEKTA
OC-6. JlaboparopHasi paboTa OP-5 Bnazneer HaBbIKAaMU




OC-7. JIaboparopnas pabota MIPEACTABICHUS TIPOSKTA

OC-8. [IuceMeHHBbIE 3a1aHus (KOHTPOJIbHAS OP-6 3HaeT crocoOsI
pabora) HCITOJIH30BaHUS OMOJIOTHYECKUX
0OC-9. Pedepatsl ¢ mpezeHTanuen 00BEKTOB B TIPOMBIIIUICHHBIX
OueHoYHBbIE CpeICTBA AJ POMEKYTOYHOM OMOTEXHOJIOTMUYECKUX MpOIIeccax.
aTTecTaluu OP-7 npuMeHsieT OLIEHKU
OC-10 Dk3ameH B opMe yCTHOTO 3¢ deKTUBHOCTH
cobecenoBaHus OMOTEXHOJIOTHYECKHUX TPOIIECCOB

OP-8 Brnageet onbIToM paboThI €
MEPCIICKTUBHBIMU JJIsI
OMOTEXHOJIOTMYECKHUX IPOIIECCOB
JKMBBIMH 00BEKTaMH

Omnucanue OICHOYHBIX CPEICTB U HEOOXOAUMOro O0OpYAOBaHHS (IEMOHCTPAIIMOHHOTO
MaTtepuaina), a TakXke NpOoLeaypbl W KpUTEPUM OLIEHUBAHMUS WHIUKATOPOB JOCTHXKEHUS
KOMIIETEHIIMH Ha Pa3IMYHBIX dTanax UX (opMHpOBaHMS B MPOIECCE OCBOCHHUS 00pa3oBaTENIbHOM
[porpammsl npeacrasicHsl B MOHAEC OLEHOYHBIX CPEACTB I TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH
U IIPOMEXKYTOYHOM aTTeCTalluy 1o Juciuiuinie «OCHOBbI O€NKOBON U T€HETUYECKOW HHKEHEPUN».

Mamepuanst, ucnov3yemole 011 meKyuiezo KOHMpPOsA yCReeaemocmu
odyuarouuxca no oucyuniune

MaTepI/IaJ'IBI 1A OpraHu3aliuu TCKYIJ_[eﬁ aTTCCTAllMU IIPCACTABJICHBI B m.5 IIporpaMmal.

Mamepuanst, ucnonv3yemole 0711 RPOMENHCYMOUYHO20 KOHMPOTA YCReeaemMocmu
odyuarowuxca no oucyuniuHe

OC-10 Jk3ameH B popMe YCTHOTO coOeceTOBAHMS
IIpumepHBbIe BONPOCHI K IK3aMeHY

1. I'enHas WHXXEHepUs Kak HayKa, HCTOpUS pa3BUTHs, OCHOBOIOJOXHHUKH, OCHOBHBIE
JOCTHKEHUS.

2. OpraHu3anusi MOJEKYIIPHO-TEHETHUECKUX U TeHHO-MH)KEHEpHBIX paboT. TpeboBaHus k
TexHuke 0e3omacHocTu. OCoOOEHHOCTH PabOThI B MOJIEKYJISIPHO-TEHETHYECKON JTabopaTopuu.

3. CtpoeHne HYKJIEMHOBBIX KHCIIOT, UX (QYHKIIUN U 3HAUECHUE.

4. OpraHuzanusi reHoMa 3yKapHoT U IPOKapHOT, SACPHbIE U HesIEpHbIE TeHbI, UX 3HaUCHHE
B TEHHON MH)KEHEPHH.

5. OcHOBHBIE METOJIbl T€HHOM MH)KeHEepUU. MeTOo bl BBIAECIEHUS U OUYHUCTKUA HYKJIEHHOBBIX
KHCJIOT.

6. Dnekrpodopernueckoe pasaeneHHe  HYKICHHOBBIX  KHCIIOT:  Tellb-3IIEKTpoopes,
KallWJUISIPHBIN 351eKkTpodopes. XpomaTorpapuueckoe pas3ieieHne HyKJIeHHOBBIX KUCIOT.

7. Meroapl NoIy4YeHUs] U30JUPOBAHHBIX T€HOB U X KJIOHUPOBAHHUS.

8. IlomumepasHas 1emHas peakUusi KaKk METOJ| aMIUTU(HUKAIMKA HYKJIEHHOBBIX KHCIOT,
YCIIOBUS IPOTEKAHUS PEAKIINH, €€ 3Tallbl U KOMIIOHEHTHI.

9. BrIOop reHoB IS KIOHHPOBAHWS, MONO0P TpaiiMepoB. Bumel monmuMepasHON HEemHON
peakuuu: BrnoxkeHHas [ILP, I[P B pexxume peanabHOro BpeMeHu, ajuienb-cnenuduynas [P, xoT-
crapt [ILLP.

10. depmeHTHI pecTPUKIMH U MOAM(PUKALINY U UX 3HAYCHNUE B TEHHON MHXKEHEPHH.

11. Meronp! nonyuyenus pekomOouHanTHeIX JIHK 1 criocoOb! BBeIeHUS B KIIETKH.

12. Metonbl U3y4eHUs FKCIPECCUN PeKOMOMHAHTHBIX T€HOB.

13. T'enetmueckn MOAM(PHUIMPOBAHHBIE OPTraHU3MBI, MX CO3/J[aHUE W HWCIOJIH30BAaHHE B
HAy4YHBIX MCCIIEOBAHUAX U XO3HCTBEHHOU NEATEIBHOCTH.

14. T'eneTnueckass WH)KEHEpPHUs YEJIOBEKa, IEPCIEKTUBBI NPUMEHEHUS B MEIULUHE U
ATUYECKHE acneKThl. ['eHHas Tepanusl.



15. CoBpeMeHHBIE JOCTH)KEHHSI TeHHON MHXEHEPHUH, TIEPCIICKTHBHI Pa3BUTHSI.
16. 3akoHOIATENHCTBO B 00JIACTH T€HHOM WHIKEHEPHUH.

IIpumepHbIe 32124 AJIs1 C1a4Y4 3a4eTa

3amaua 1. B pe3ynbrare o0paboTku sHAOHYKIea3aMu pectpukimu pparmenta JJHK Opuim
noay4ensl ciaeaytomue Gparmentsl: ECOR1: 2 kb u 3 kb; Hindlll: 1 kb u 4 kb; Hindlll + EcoR1: 2
kb, 2 kb u 1 kb. ITocTpoiite pecTpUKIIHOHHYIO KapTy.

3amaua 2. Ha pucyHke H300pakeHBI pe3yibTaThl Telb-3iekTpodope3a yvactka JHK
uHOW 4,9 THIC. T.H., KOTOpBIA OBLT 00paboTaH pa3HBIMU HHAOHYKJIEAa3aMU PECTPUKIIUH.
HeoOxoauMo HaHECTH Ha KapTy y4aCTKU PECTPUKLIUU.
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Pesynbratel renb-anektpodopesa

3amaga 3. CuxBeHcoBas peakuus g neneil cexkseHuposanus JHK mo Conrepy
(ceKkBeHHpOBaHHE C OOPBIBOM IIEMH) MPOBOAMIACH B 4-X mpobOupkax (B mepBoit momumo ONTP
comepxancs ddATP, Bo Bropoii — ddTTP, B Tperseit — ddGTP, B yerBeproit — ddCTP).
Hcnonw3oBancs npaiiMep anuHoi 20 HykiIeoTHAOB. B pesynbrare CeKBEHMpPOBaHMS YCTaHOBJIEH
nopsiok  HykineotuaoB: AATAGTAGATCCCGTAGCTAG. Omnpeaenute, (pparMeHThl Kakou
JUTMHBI 00Pa30BbIBAINCH B KaXKJI0M MPOOUPKE B X0/1€ CUKBEHCOBOI peakluu.

B KOHIC MU3YYCHHA AVCHHUIUIMHBI MMOABOAATCA UTOIU pa60Tr,1 CTYACHTOB Ha JICKIMOHHBIX W
MPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJllIoB B TCUCHUE ceMecTpa.

Kpurtepun oneHuBanus 3HAHNH 00y4alOIMXCS 110 M CHMILIMHE

Dopmuposanue 6anIbHO-PEUMUH2080U OYeHKU PabOmMbl 00Y4AIOUUXCSL

Ilocemenne | Ilocemenue Pabota Ha OK3aMeH
JEKIMA | MPAKTHYECKUX [PAKTHIECKUX
3aHATHH 3aHSATHAX

o |PasbamroBkamno| 2x1=2 10x 1=10 224 Gamna 64 Gama
§ BUaM paboT OannoB OaoB
3
9 | CymMmapHBbIi 2 Ganna 12 6annos 236 6amtoB | 300 6amnoB
@ MaKc. 0an max max max max




Kpumepuu oyenusanusa pabomol obyuarouezocs

Bananl (3 3E)
«OTIIUIHOY 6onee 271
«XOPOIIOY 211-270
«YOBJIETBOPUTEIILHO 151-210
«HE yIOBJIETBOPUTEIHHO» 150 u menee

6. MeToauuyecKue YKa3aHus AJs oﬁyqaloumxca M0 OCBOCHHIO TUCHHUILIMHBI

YcnemHoe u3ydeHHe Kypca TpeOyeT OT OOyYaromMXCs IMOCEIICHUs JIEKIUNA, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHSATHUSX, BBIIIOJIHEHUS BCeX Y4eOHBIX 3aJaHUl MpernojaBaTelis,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKHMU — oJHa U3 (OpM aKTHUBHOW CaMOCTOSTENbHON pabOThl OOyuarouuxcs,
TpeOyrolasi HaBBIKOB M YMEHHsI KPAaTKO, CXEMaTHYHO, TTOCJIEA0BAaTEIbHO U JIOTUYHO (PUKCHPOBATH
OCHOBHBIE TOJOXEHHS, BBIBOJBI, 00001IeHNs, POPMYITHPOBKUA. B KOHIIe JEKIMU MperoaaBareib
OCTaBJsieT BpeMs (5 MHUHYT) MJIS TOTO, 4YTOOBI OOydYaromuecs HWMEId BO3MOXKHOCTh 3a/1aTh
YTOUHSAIOIIME BONPOCHI 10 H3y4yaeMoMmy MmaTepuaiy. M3-3a HEQoCcTaTOYHOro  KOJMYECTBa
AyJUTOPHBIX YacOB HEKOTOphIE TEMbl HE YIAaeTCs OCBETHUTh B TOJIHOM O0OBEME, I03TOMY
IIPETIOAABATENb, 10 CBOEMY YCMOTPEHMIO, HEKOTOPBIE BOIPOCHI BBIHOCHUT HA CaMOCTOSITEIIBbHYIO
paboTy CTYAECHTOB, pEKOMEHAYS Ty WIM HHYIO JuTeparypy. Kpome 3Toro, Asisi mydiiero OCBOSHHS
Marepuajga M CUCTEMaTH3allid 3HAHUN M0 JAUCUUIUIMHE, HEOOXOAMMO IIOCTOSHHO pa3duparb
MaTepHabl JeKIHA 10 KOHCIIEKTaM B y4eOHbIM rocoOusiM. B ciydae HeoOXonumMocTi o0pariarses K
IIPETIOAABATENIO 33 KOHCYJIBTAUEH.

IHoaroroBka K J1a00OPaTOPHBIM 3aAHATHSM.

IIpy NOATOTOBKE K NPAKTUYECKUM 3aHATUAM CTYACHT JOJDKEH W3YyYUTh TEOPETUYECKUU
MaTtepuag Mo TeMe 3aHATHS (MCHOJIb30BaTh KOHCIEKT JIEKIWH, M3Yy4UTh OCHOBHYIO IJIUTEpaTypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOMN JIUTEpaTypOil, TP HEOOXOIUMOCTH JIOTIOJIHUTh KOHCIEKT, JieNiasi B
HEM COOTBETCTBYIOIIME 3alMCH M3 JIMTEPAaTYpHBIX MWCTOYHHUKOB). B ciyuae 3arpyaHeHuid,
BO3HHMKAIOIIMX IIPU OCBOECHUHM TEOPETUYECKOTr0 MaTepHaja, CTYIEHTY CcielyeT oOpamiaThesi 3a
KOHCYy/bTallMell K mpenojaBarento. Mns Ha KOHCynbTanuio, HEOOXOJMMO XOpOIIO MHpoayMaTth
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B Hauane nmpakTU4eCKOro 3aHATHs MPENOJaBaTellb 3HAKOMUT CTYIEHTOB C TEMOM, OIJIAIlaeT
IUTAH IIPOBEJCHMSI 3aHATHSA, BBIIACT 33JaHus. B TedeHHe OTBEJEHHOIO BPEMEHHM Ha BBITOJIHEHUE
pabOThl CTYAEHT MOXET OOpaTUTHCS K MPErojaBaTeNio 3a KOHCYJbTAlMed WK pa3bsiCHeHUusMU. B
KOHIIE 3aHTHS IPOBOAUTCS IIPUEM BBIIIOJHEHHBIX 3aJIJaHUN, cOOeCeI0BaHUE CO CTYAECHTOM.

Pe3ynbTaThl BBINONHEHUS MPAKTUYECKUX 3/1aHUM OLIEHMBAIOTCSA B OajlaX, B COOTBETCTBUH C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

I[Inanb1 1a00paTOPHBIX 3aHATHH

JlabGoparopHoe 3ansTue Ne 1
Tewma 1. [Ipeamer reHeTuueckoil u OENKOBON WHKEHEPHUH (2 U.)

HCJIL 3aHATUSA: U3YYCHUC IPCIMCTA FEHETHYECKOH U OEIKOBOM HWHXXCHCPUH, 3a1aY.

I'pynnosoe 00cysKaeHune BONPOCOB:

1. [IpenmMert ¥ 3a1a4u T€HETUYECKON U OETTKOBOM MHKEHEPHUH.

2. 3HaKOMCTBO C TEXHUKOH O€30MacHOCTH B JIaDOPATOPUU MOJEKYISIpHOW OHOIOTHH.
OyHKIMOHANbHBIE 30HBI Jlabopatopuu. [IpobGnema konTamuHanuu. OCHOBHOE OOOpyIOBaHUE
1a00paTOpUX MOJIEKYIISIPHOM OHOIOTHH.

3. OcHoBHbIE peakTuBbl. DepMEHTHI, HCHOJB3YIOIIMECS B MOJEKYISIPHON TE€HETHUKE U
T€HHOW UH)KEHEPUHU.

4. TlepcrieKTUBBI pa3BUTHS T€HHOW WH)XCHEPUU U OMOTEXHOJIOTHH.



5. 3HaKOMCTBO C HOPMAaTHUBHBIMH IOKYMEHTAMH

@enepanbHblil 3akoH OoT 5 nroisd 1996 r. N 86-®P3 «O rocyaapcTBEHHOM PETYJINPOBAHUU B
00JacTH TeHHO-UH)XEHEPHOU JeSITENIHOCTIY;

®enepanbublil 3akoH 0T 3 utoiisg 2016 r. N 358-03 «O BHeceHUH U3MEHEHHUH B OT/AC/IbHbBIC
3aKoHoJaTeabHbIe akThl Poccuiickoii denepanyiv B 4aCTU COBEPIICHCTBOBAHUS TOCYJapCTBEHHOTO
pEryJIMpOBaHUs B 00JIACTU T'€HHO-UHKEHEPHOU EATENbHOCTI;

[Toctanosnenue [IpaBurensctBa P® ot 16 despans 2001 r. N 120 «O rocymapcTBeHHOU
pPETUCTpAIMK TeHHO-UHXEHEPHO-MOIU(DUIIMPOBAHHBIX OPTaHU3MOBY;

Meroanueckue ykazanus MY 2.3.2.970-00 «Menuko-Ouonornyeckas OILCHKA IUIIEBON
MPOIYKIIUH U3 TEHETUYECKH MOIU(DHUIIMPOBAHHBIX HCTOYHUKOBY, 2000 T.;

Meroaunueckne ykazanuss MY 1.3.2569-09 «Opranuzanusi paboTel JgabopaTopwid,
UCIOJB3YIONIMX METOJbl aMIUIM(UKAIMK HYKJIECUHOBBIX KHCJIOT Tpu paboTe C MaTepuaiom,
coJiepkaliumM MUKpoopranusmel -1V rpynn natorennoctu», 2009 r.;

CanurapHo-snuaemuosiornueckue mnpasuna CIT 1.3.2322-08 «be3omacHocTh paboOTHI €
mukpoopranuzMamu |-V rpynm maroreHHOCTH (OmMAacHOCTH) M BO30OYAMTEISIMU IMApa3sUTAPHBIX
Oone3nei», 2008 r.

PexomeHgalum Kk caMOCTOATENIbHOM padoTe.
1. JIekumoHHBIN MaTepual o TeMe.
2. CoOTBETCTBYIOIIME TIaBbl PEKOMEHI0OBAHHBIX Y4EOHUKOB.

JlabGoparopHoe 3ansiTue Ne 2
Tema 2. MonekynsipHast opranuzauus U GyHKIIMOHHPOBAaHKUE F'eHOMa (2 4.)

lenp 3aHATHA: U3y4EHHE MOJIEKYISPHO-TEHETUYECKMX OCHOB HACIEACTBEHHOCTH U
U3MEHYMBOCTU IMPOKAPHOT U IYKAPHOT, M3yYEHHE MEXaHW3MOB (DYHKIIMOHUPOBAHUS T€HOMOB U
PEryJsiiiA SKCIPECCUH TE€HOB.

PaccmaTtpuBaemMblie BONpPOCHI:

1. LlenTpanpHas orMa MOJIEKYJIIPHON OMOJIOTHH.

2. CrpykrypHas opranmzamus JIHK. ['enom mnpokapuoTr u 2ykapuoT: OCHOBHas
XapaKTepUCTHKA U OTIH4us. ['eHoM MUTOXOHApUI. ['€HOM BHPYCOB.

3. XpoMocoMsl. ['eTepoxpoMaTuH U 3yXpOMAaTHH.

4. Permukauua JIHK. Penapauus JJHK. Tpanckpunuusa. Cospeanne PHK. Tpancnsauus n
IpOTEeOM. ['eHeTUYEeCKUI KO U €r0 CBOMCTBA.

5. Tlonsatue «ren». Knaccudpukanus reHoB. MeXxaHM3MBbl PEeryssiliud SKCHPECCHH TEHOB.
CtpyKTypa reHoB.

6. DNIUTreHETUYECKOE HACTIEI0OBAHUE.

7. 'eHOM 4enoBeKa.

PexomeHamm Kk caMOCTOSATENBHOM padoTe.

1. JIekuMOHHBIN MaTepHal 1o TEME.

2. CoOTBETCTBYIOIINE TIaBbl PEKOMEH/IOBAHHBIX Y4EOHUKOB.

JlabopaTopHoe 3ansitue Ne 3
Tema 2. MonekynsipHast opranuzanus U GyHKIIMOHHPOBaHNUE TeHoMa (4 4.)

HGJ'IB 3aHATUA: HU3YYCHHUC MOJICKYIAPHO-TCHECTUYCCKUX OCHOB HACICACTBECHHOCTH H
HN3MCHUYMUBOCTU TIPOKAPUOT U I3YKAPUOT, HU3YUCHUC MCXAHHU3MOB (I)yHKL[I/IOHI/IpOBaHI/ISI TCHOMOB H
PETyIAnU SKCIIPECCHU I'CHOB HA IMPUMEPE PCIICHUA 3aaa4.

3agaua 1. Kakoil XuMU4eCKHi JIeMEHT 00s13aTEIbHO MPUCYTCTBYET BO BCEX HYKJIEHHOBBIX
KHACJIOTaX, HO MOYTH Bcerza oTcyrcTByeT B Oenkax? Kakoil XMMHUYECKHME »IIEMEHT 4YacTo
MPUCYTCTBYET B O€NIKax, HO BCErJla OTCYTCTBYET B HYKJIEMHOBBIX KUCJIOTaxX?



3anaua 2. MPHK conepxutr 30% ryanuna, 24% anenuna, 21% ypauuna, 25% uuTo3uHa.
Omnpenenure cocraB pparmenta JIHK, siBistrorierocst marpuieit mist nanHoit MPHK.

3agaua 3. ®parment nu/IHK coxepxut 23% ocrtarkoB aneHo3uHa. IlocuumTaiite nomro
OCTaTKOB JIPYTUX HYKJICOTHUIOB.

3agaua 4. CKOJIIBKO MEPBUYHBIX CTPYKTYP MOKET MMETh TETPAaHYKJICOTHH, COAEp KaIlun
TOJIbKO OCTaTKU TUMUHA U aJICHUHA?

3agaua 5. nu/IHK c monekynsapuoir maccori 103500 Jla comepxkut 70 aaeHHIOBBIX
HyKJIeoTHI0B. Onpeenure KoaudecTBO Bcex HykiaeotuaoB o JJHK u mmunry dparmenta, ecnu
cpenHss JTuHeHas aiuuHa Hykieotuaa 0,34 HM, aMMHOKHCIOTHOrO octarka — 0,35 HM, cpegHss
MoOJIEKyJIsIpHas Macca Hykieotuaa — 345 Jla, a amuHokucinoHoro ocratka — 110 [la.

3agaya 6. ['mcton HI wumeer monekymspuyio Maccy 20 k/la. Omnpenenute mimHy
KOJMPYIOIIETO €ro reHa, eciau cpeAHss JnHelHas anuHa Hykiaeotuna 0,34 HM, aMUHOKHCIOTHOTO
ocratka — 0,35 HM, cpenHsis MOJIEKyJsipHas Macca Hykieotunaa — 345 Jla, a aMUHOKHCIOHOTO
ocratka — 110 Jla.

3angava 7. [lenypunuzanus (TuIpoJMTHUECKOE OTIIEIUIEHHEe MypuHOBbIX ocHoBaHui) JTHK
B OpraHM3Me 4YenoBeKa MPOUCXOAuT ¢ uactoroit 3*107M mykneotunos B cexynmy. Iloncuuraiire,
CKOJIBKO JIEITyPUHU3aLUI B IEHb IIPOUCXOJUT B COMaTUYECKOM KIIETKE YeIOBEKa.

3agaua 8. Mmeerca monekyna JIHK, umeromas ciaenyroniyro NEepBUYHYIO CTPYKTYpy: 5 -
AAGTCGGCGTAAGGCAACTT-3". Omnpenenute COOTHOUICHWE NYPHHOB U NHPHUMHIUHOB B
nenu. OnpenenuTe COOTHOLIEHUH MYypUHOB W IMUPUMHUAMHOB B KOMIUIEMEHTApHOH IIEMH.
Onpenenure 1010 aJleHUHA B KOMIZIEMEHTAPHOMU LIETIH.

3apaua 9. ['eH >pUTPONOITHHA UYEJIOBEKAa COCTOUT M3 MSATH HK30HOB. CKOJIBKO MHTPOHOB
COJIEPXKUT 3TOT T'eH?

33]_]3‘[3 10. CxoapkuMu cioco0aMu MOXKET OBITh 3aKOJUPOBAH B I'CHAX Y4YaCTOK Ocnka u3
AT MOHOMCEPOB: POJIUH — JIM3UH — TMCTUIUH — BaJIMH — THUPO3UH, €CJIN YYCCTb BBIPOXKIACHHOCTDH
TCHCTUYCCKOI'oO KoJa (I[J'ISI peHiCHus I/ICHOJ'IL?»YI\/’ITG Ta6J'II/II_[y TCHCTUYCCKOI'O KoJa — TaOlII. 2)?

3apava 11. Hauano xogupyromeit yactu rena FPGT kopoBsr:

5-ATGGACGCTGAAAGTAGACCTTCCGGCGAATCT-3".

Kakue Oyayr mocneactBusi ans Oenka, €Cld HPOM3OUAYT cienyrolue MyTauud (Juis
peLIeHUs UCIIONIb3YHTE Ta0IHIy TeHETUYECKOro Koja — Tabi. 2):

1. Tpamzunus Al-G1;

2. Tpansumus C6-T6;

3. Tpanzunus C8-T8;

4. Tpaucsepcus G14-T14,

3agaya 12. CkoJIBKO BO3MOXXHBIX CTapT-KOJIOHOB COJIEP)KHUT IIOCIEIOBATEIBHOCT: 5 -
AATGTCGGCGTAATGGCAACTT-3". CkonbKO BO3MOXHBIX CTapTOBBIX KOJOHOB COICPKHT
KOMILJIEMEHTapHAas MOCJIeI0BATEILHOCTD (JIUTs PEIICHUS UCTIOJIb3YUTE TaOIUIly TeHETUYECKOT0 KOJIa
—1abm. 2)? To xxe camoe i CTOM-KOJJOHOB.

3amaua 13. B cuHTese Oenka mocienoBaTeNbHO MPHHLIM ydacTue mosiekyiasl TPHK ¢
aatukogoHamu: CCC, GUG, AUU, UTT, AGG. Omnpenenute MOCIeI0BATSIIBHOCTh HYKIICOTHIOB
BO (hparMeHTe TeHa, a TaKKe COOTBETCTBYIONIYIO YacTh MOCJIEAOBATEIBHOCTh AMHUHOKHUCIOT B
CHUHTE3UpYyeMOM OeJke (U1 peIIeHUs NCIOIb3yHTe TaOIUIly TeHETHYECKOro Kojia — TabiI. 2).



3apaya 14. Jmmna npomarpuunoi PHK — 561 HM, 3k30HBI B Heil coctaBisitoT 20%.
Onpenenure nnuny 3penoit MPHK, konndecTBo B HEil HyKJIEOTHUIOB U CKOJIBKO aMUHOKHCIIOT B HEH
3aKOMPOBAHO, €CIU CPEAHsA JIMHEHas uHa Hykieotuaa 0,34 HM, aMMHOKHCIIOTHOTO OCTaTKa —
0,35 HM, cpenHsis MOJEKYJIsipHAs Macca HykieoTuaa — 345 Jla, a amuHOKMCIOTHOTO ocTtaTtka — 110

Ha.

3agaya 15. VYikaxure 1OCIEAOBATEIBHOCTH HYKJICOTHIOB YYaCTKOB  MOJICKYJIbI
unpopmannonnoit PHK, oOpa3oBaBmmxcs Ha ydyacTkax TeHa, B KOTOpbIX Hykieotuasl JIHK
PaCIIOJIOKEHBI CIEAYIOIIUM 00pa3oM:

a) AAATGCGATCGCTAGTCG;

0) AGGTCTCTTATCCTAGCTA,

B) ATGTCGTTATAGCTAGCTA,

r) TTGCGATCGATCCAGCTACA.

3agaya 16. XuMmuuyeckoe HcciemoBaHue ITOKa3zano, 4To 30% oOOIero 4mcia a30TUCTBIX
ocHoBaHuil nanHoi nHdopmannonHoit PHK npuxoautcs na ypauun, 26% — Ha uuto3us u 24% —
Ha aJeHuH. YTO MOXHO CKa3aTb O HYKIEOTHIHOM COCTaB€ COOTBETCTBYIOIIETO YYacTKa
nsyuenovyeunoit JIHK, «cnenkom» ¢ koToporo siBisiercst uccnegopannas PHK?

3agaya 17. Hamummure nocieaoBaTelbHOCTh AMHUHOKHCIIOT, €CJIH IOCIENOBATENLHOCTh
MPHK: GUAGCCUACCCAGACUUUGCG.

3agaya 18. CkonbKO BapUaHTOB HYKJIEOTUJIHOM mnocienoBarenabHocty MPHK moryr
cootBeTcTBOBaTh oymronentuny: Met GIn Ser Cys Gly Trp lle?

3agaua 19. Mmerorcs 1o oJHOHM IMOCIENOBATEILHOCTU PA3HbIX I'€HOB JIBYX OakTepuil —
Me30(HIIbHON TIOYBCHHOM U TepMO(DHUIIA U3 TOPSYETO UCTOYHUKA:

... AAT GAA AGT GAA ATG GAT TGT GCT ...

... GCG CGG GGG AGG GGC GCC AAG CCG ...

[lo mpuBenEHHBIM IOCIENOBATEIBHOCTSIM TpeOyeTcs BBIICHUTb, KaKOW OakTepuu Kakas
MOCJIEI0BATEIBHOCTD SIBJISETCS HanboJiee COOTBETCTBYIOIIEH (/1 pellleHUs] UCIOIb3yiHTe TabauIly
TEHETUYECKOTO KoJ1a — TalJI. 2, a TAKKE CXEeMAaTHIeCKOe U300pakKeHue aMUHOKUCTIOT — pHC. 13).

3anaua 20. PamxupyiiTe 1Mo BeposITHOCTH BO3HUKHOBEHUSI MyTaI[MOHHBIE COOBITHSI, a TAKKE
YKa)XHUTE UX Ha3BaHUs (TpaHCBEPCHUs, TPAH3UIIHS):

A—U;

A—C;

A—-T;

A — G;

A — nenenus.

PexoMenganuu k caMOCTOSATEIHHON padoTe.

1. JIekuMOHHBIN MaTepHal 1o TEME.

2. COOTBETCTBYIOIIUE TTIaBbI PEKOMEHIOBAHHBIX YICOHHUKOB.

JlabopaTopHoe 3ansitue Ne 4
Tema 3. MeToibl reHeTHUECKON U O€TKOBOM HHX)eHepuu (2 4.)

HGJ'IB 3aHATUA: HU3YUYUTb MCETOIbI, HCIIOJIIB3YCMBLIC B reHEeTHYECKON HWHXXCHCPUU (FeJ’IB-
ANEeKTpOOpe3, PECTPUKIUN).

Bormpocs! 1151 TMCBMEHHOTO OTBETA:!

1. Tenp-anexkTpodope3 A pas3eieHuss HYKJICHHOBBIX KHCJIOT M OenkoB. PazHOBHUIHOCTH
renb-3yeKTpodopesa.

2. DHJIOHYKJI€a3bl PECTPUKIIHH.



3. IlpuHOMO PECTPUKIMOHHOTO aHAIM3a M €ro NPUMEHEHHE Ha TNPAaKTHKE (BBIIBICHHE
MyTaluii, KApTUPOBAHUE FE€HOB).

3anauu JUIsl pelieHus:

3amava 1. Pe3ynbTaThl pecTpUKIMU KOJbIIeBOM utasmuasl PX: BamHI — 13 kb, Hindlll — 8
kb+ 5 kb, BamHI + Hindlll — 6 kb + 5 kb + 2 kb. ITocTpoiite peCTpUKIIHOHHYIO KapTy.

3amaua 2. B pe3ynbrare o0paboTku sHAOHYKIea3aMHu pectpukimu pparmenta JJHK Opuim
noaydensl caeayromue pparmentsl: ECOR1: 2 kb u 3 kb; Hindlll: 1 kb u 4 kb; Hindlll + EcoR1: 2
kb, 2 kb u 1 kb. ITocTpoiite pecTpUKIIMOHHYIO KapTy.

3amaga 3. BcraBka ¢parmenta JIHK B 1urasMumHbIE BEKTOP BO3MOXKHA B JBYX
opueHtarusax. Ha pucyHke wn3zoOpakeHa mpsmasi opueHTanus. /[ mpoBepku (CKpUHUHTA)
pe3ybTaTOB JIUTUPOBAHUS (BCTAaBKM) NMPOBEACH aHAIM3 (PPAarMEHTOB PECTPHUKIMHU C HOMOIIBIO
suponykieasbl pecrpuknuu Ncol (CP"CATGG).

Heo6xoanMo ycTaHOBHTH, parMeHTHl KaKOH JUIMHBI 00pa3yroTCs B CIIy4dae:

a) IMTUPOBAHUS BEKTOpA caMoro Ha ce0si, 0¢3 BCTaBKH,

0) IpsIMOIi BCTaBKH;

B) 00paTHOM BCTaBKH.

Hogd 0GR

1202 n.H.

Hiol 7062

a7 wn

P
5628 n.H.

NS IMARHEBIA
BEKTOR

Cxema masmuasl v JIHK-BcTaBku

3amaua 4. C mnomomIbl0  TOPU3OHTAIBHOTO  arapo3HOro  relib-3yieKTpodopesa
AHAIM3UPOBAINUCH TPOOBI. Mapkep MONEKYISpHBIX JUIMH cojepkan pparmentsl JJHK anunoit 100
n.H., 200 m.H., 500 n.H., 1000 m.H. 1 2000 m.H. OGpazen 1 coxepxan ¢pparmentsl JJHK nnunoi 250
m.H., oopazen 2 — 200 m.H. 1 650 m.H., o6pazen; 3 — 1200 n.H. HanecuTe cOOTBETCTBYIOIIHE TTOJIOCHI
Ha cxeMmy reiis (pa3Mepsl 1MoJIoC MOAMUCATD).

Cxema arapo3Horo remus



3amaua 5. Ha pucyHke H300pakeHBI pe3yibTaThl Telb-3aekTpodope3a ydactka JJHK
uHOW 4,9 THIC. TL.H., KOTOpBIA OBbLT 00paboTaH pa3HBIMU HHIOHYKJIEAa3aMU PECTPUKIIMU.
Heo0OxoanMo HaHECTH Ha KapTy y4aCcTKU PECTPUKIIUH.
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Pesynbratel renb-anekTpodopesa

3amaya 6. BcraBka ¢parmenta JIHK B mmasmMuaHblii BEKTOp BO3MOXKHAa B JBYX
opueHTtanusax. Ha pucynke wuzoOpaxena npsmas opueHTauus. Jas npoBepku (CKpUHUHIA)
pe3yNbTaTOB JIMTUPOBAHUS (BCTaBKM) MPOBEICH aHAIW3 (parMEHTOB PECTPUKIMHU C IMOMOIIBIO
sHIoHyKIeasbl pectpukimu Tagl (T"CGA).

Heo0OxonuMo ycTaHOBUTH, hparMeHThl KaKOW UIMHBI 00pa3yIOTCs B Cllydae:

a) TUTHPOBAHMSI BEKTOpA CaMoro Ha ce0s1, 03 BCTaBKU;

0) mpsIMOM BCTaBKH;

B) 00paTHOM BCTaBKH.

Tagl 98

1097 n.H.

T20

1097

Tagl 1103

Cxema masmuasl v JIHK-BcTaBku

3amaua 7. Ilponykt amrmimudukanmud — TE€H, TOJIYyYEHHBIH OT pPa3HBIX JUTUIOMIHBIX
OpraHu3MoB, OblIT 00paboTaH IByMs SHAOHYKIea3aMu pecTpukiuu — ECORI u BamHI. Onpenenure
TOMO- WJI T€TEPO3UTOTHOCTh N3y4aeMbIX OPTaHU3MOB.



1 pFanmis 2 apraseaE 1 opranmes
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%

Pesynbratel renb-anekTpodopesa

3amaua 8. CukBeHcoBas peakuus s uened cekBeHupoBanus JHK no Cosnrepy
(cekBeHHUpOBaHKE C OOPBIBOM IICMH) MPOBOIWIACH B 4-X mpoOupkax (B mepBoii momumo ANTP
conepxaincs ddATP, Bo Bropoit — ddTTP, B Tpetseit — ddGTP, B uyerBeproii — ddCTP).
Wcnonb3oBancs npaiimep anunoil 20 HykiaeoTua0B. B pesynbrare CeKBEHHMpPOBAaHUS yCTAaHOBJIEH
nopsnok HykieotuaoB: AATAGTAGATCCCGTAGCTAG. Ompenenute, (parMeHThl Kakon
JUTHHBI 00Pa30BBIBAIMCH B KAXK0M MMPOOUPKE B XOJI€ CHKBEHCOBOW PEAKITUH.

3amaga 9. Ilouemy wmonexynsl MPHK wumeroT kopoTkue mnepuonbl mojypacnaia Io
CpaBHEHHIO ¢ Apyrumu Mosiekyaamu PHK?

3amaua 10. Ogna u3 wyacteix cnoHTaHHblXx Myrauuid JIHK — ruaponus amunorpymnmsl
LIMTO3MHA C IpeBpalleHneM ero B ypauwi. Kak Biuser nanHas 3ameHa Ha cTpykTypy JHK?

3amaga 11. Ha pucyHke wu3oOpaskeHbl pe3yabTaThl Teib-dyiekTpodopesa yuactka JJHK
JUIMHOW 4,9 TBIC. M.H., KOTOpBIA ObLT 00paboTaH pa3HBIMU HHIOHYKJIEAa3aMU PECTPUKIIMU.
HeobOxonnMo HaHecTH Ha KapTy CalThl pECTPUKIIUH.
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PesynbTatel renp-anextpodopesa

3anauga 12. T'enom Drosophila melanogaster cocrapmster mpumepro 1,6 x 108 m.u. CxopocTs
cunte3a JJHK pasna 30 m.H. B MEUHYTY. Y paHHHX 3MOPHOHOB JPO30(HIBI TEHOM PEIUTUIUPYETCS
3a 5 MHHYT, CKOJIBKO JUISl 3TOTO TOTPeOyeTCsl TOUeK Havyasa JBYHAPABICHHON PEILTHKAIINI?



3agaya 13. KakoBa cpemHsiss 4acToTa IOSBJICHUS HOBBIX MyTallMid y YeEJIOBEKA, €CIH
yenoBedeckuit renom cozepkuT 30000 reHoB, KOTOphle MyTHPYIOT ¢ 4acToToii 10° Ha ommy
rametry. CKOJIBKO HOBBIX MYTallMii MMEETCS B COBPEMEHHON Momysiiuu Jroaed — 7,3 Mip.
YeJIOBEK.

3amaua 14. I'eH ye0BeUeCKOro MHCYJIMHA COJEPKUT HECKOIBKO HHTPOHOB. OOBIACHUTE, KaK
MOXKHO KJIOHUPOBATh 3TOT T'€H B OAKTEPUAIBHBIX KIETKAX C JalbHEHIIeH MpoayKIueld HHCYINHA,
ecnu B 0aKTepUaTbHBIX KIETKaX HHTPOHBI HE YIAISIOTCA?

3amaua 15. OT KCHIIMHBI HOCHTEIBHHIIBI X-CIEIUICHHOM TeMO(PWIMH W MYXYUHBI,
cTpagaroniero remoduived, poaunucek 4 aereid. [ BBIABICHUS MyTallUd UCTIOIL30BATH METO]I
RFLP (u3ydenue mommmopdusMa IJIMH PEeCTPUKIUOHHBIX ¢parmeHtoB — [IJIP®), rne JITHK wu3
aumdoruToB nepudeprueckoir KpoBu obOpabotamu pecrpukrazoii  Hindlll u nonydenHbie
dbparmMeHTsl THOPHIM30BAIM € MedeHON mnpoOoil. Pe3ynbrarel mnpeacTaBieHbl Ha PHUCYHKE.
Omnpenenure GEHOTHUITHI 1 HOCUTEIIBCTBO T'eHA TEMODUIHH Y IETCH.

0000

dkb | — — — —

3 kb

Pesynbratel renb-anekTpodopesa

3anaya 16. ®parment JJHK ¢ mneneBbiM reHOM HEOOXOAMMO JIMTHPOBATh B uiazmMumy pX
(cm. pucynok). Ctpenkoi yka3aH MPOMOTOP, MOJ KOTOPBIA HEOOXOIUMO MPOBECTH JTUTUPOBAHHE.
[TokazaHbI CTapT- ¥ CTOM-KOJOHBI, a TAKXKE CAUTHI pecTPUKIUU. [IpeIoxkuTe cxeMy pecTpUKIIUU U
JIMTUPOBAHUS.

Taq:lﬂml "I“' .llu”lmdlll

1 1 8
AT TeA Tagl

Cxema ma3muasl v JJHK-BcTaBku

PekoMeHnganuu k caMoCTOSATENbHON padoTe.
1. CooTBETCTBYIOIIHE ITaBbl PEKOMEHJOBAaHHBIX YI€OHUKOB.



JlabGoparopHoe 3ansiTue Ne 5

OC-5. IInceMeHHbIe 3a1aHUS
Tema 3. MeTo/1pI TeHETHYECKOM 1 OeIKOBOM HHXeHepHH (2 4.)

Lenb 3aHATHS: U3yYUTh METOBI, UCIIONIb3YyEMbIE B TeHeTnueckoi nnxenepuu (I1LP,
CEKBEHUPOBAHUE).

Conepsxanue paObOTHI:

[TucbMeHHBIE BOIIPOCHI:

1. ITILIP — cxema nmposenenus, cocras [ILIP-cmecnu.

2. [lpumenenwue 1P mist pyHIaMeHTaNIbHBIX M PUKIIAIHBIX UCCIICOBAaHUH.
3. CexBenuponanue JJHK — 3nauenne merona.

4. CexBenupoBanue no CrHrepy

5. CexBenupoBanue NGS.

3anauu U1l pelieHus:

3amaua 1. [IpousBectu pacuer cocrara [1L[P-cmecu:

HeoOxonumas
Hexonuas KOHIIEHTpaIUs
KOHILIEHTpalus O6bem (MKI)
PeareHToB pEareHToB B
IIIP-cmecu
BOJIA
dNTP 10 MM 250 MM
nparimep 1 10 MmxM 0,5 MxM
npaiimep 2 10 MM 0,5 MM
Gyde 10x 1x
yoep (10-kpaTHbIit) (1-xpatHbIit)
nonuMepasa (MKI) Sea./ 1 Mkn 5e.a./ 100 Mxn
MatpuIa (MKI) 10
00BeM cMmecH (MKJ): 100

3anauva 2. [Ipoussectu pacuer cocrasa [II[P-cmecn:

Pexommas HeobOxonumas
KOHLIEHTpAaLUs KOHLCHTPAtHA O6bem (MKIT)
PeareHToB pEareHToB B
[TIP-cmecu
BOJIA
dNTP 10 MM 200 MM
npaiimep 1 55 MmxM 0,5 MkM
nparimep 2 40 mxM 0,5 MM
Gyde 10x Ix
yoep (10-kpaTHbIit) (1-xpatHbIit)
nonuMepasa (MKI) S5e.a./ 1 MKkn 5e.a./ 100 Mk
MaTpuia (MKI) 10
00BeM cMmecH (MKJ): 200

3amaua 3. U3yunts rpaduku xommdectBeHHoU [II[P, BrImonmHeHHOW Ha amruimdukaTope
gTower 2.0, ¢ momomnisto nmporpammbl PCR soft (Analytik Jena). MuTepripetupoBaTh MOJTy4eHHBIC
pe3yJIbTaThI.



3amaua 4. Jlns nenelr BumoBoM wuaeHTHuUKanwu ¢ nomoinsio [IIP Oakrepmii E. coli
HeoOXxoauMo moaoOparh mpaiiMepsl. B kauecTBe Mapkepa HCHOnb30BaTh 16S-prbocomanbHyIO
JHK. Ncnonb3yemblie TporpaMMmBbi:

MEGA (http://www.megasoftware.net/),

pecypce OligoAnalyzer http://eu.idtdna.com/calc/analyzer,

pecype GenBank (http://www.ncbi.nlm.nih.gov/genbank/).

3anmaua 5. IIpennoxure cxemsl, kak ¢ momoiibto [P 1 cucrems! npaiitMepoB BO3MOXKHO:
- coequHuTh 2 dpparmenta JJHK;

- BCTpOUTH HOBBIN yyacTok B JIHK;

- ynanutek BHyTpeHHuil pparment JHK.

3amaga 6. CKOIbKO TOTpeOyeTCs MOJIEKYJN MpsSMOTO W OOpaTHOro Tmpaiimepa s
amrmudukanuu pparmerta JJHK B Teuenne 28 mukion?

3agaya 7. CKOJBKO HYKHO MOJIEKYJ J€30KCHHYKIECOTUI-TpuochaToB, YTOObI
ammmudunuposats ¢pparment JHK amunHoit 50 m.H. B Teduenue 15 nuxinos?

3amaga 8. Ha pucyHKe TpencTaBlieH CEKBEHUPYIOIIUH renb-3nekTpodopes. Onpenenute
MOCJIEIOBATEIbHOCTh MATPUUHOM 1IENU OT 5° KOHIIA K 3" KOHILY.

ddA ddG ddC ddT

-

Cxemarndeckoe U300paxeHue pe3yabTaToB
CEKBEHHUPYIOILET0 Telib-3JIeKTpodopesa

3anaya 9. CukBeHcOBas peakius Uisi ceKBeHHpoBaHUS 1o CoHrepy (CeKBEHHUPOBaHUE C
OOpBIBOM IIeTIM) MpoBoamiack B 4-x mpoobupkax (B mepsoii + ddATP, Bo Bropoii + ddTTP, B
tpetheit + ddGTP, B uerBeproii + ddCTP).

B pe3ynbTare cekBeHHpPOBaHHS yJallOCh YCTAHOBUTH MOPSIOK HYKIICOTH/IOB:

AATAGTAGATCCCGTAGCTAGCTAGCTTTAGTCCTGC (37 HykieoTu10B)

JInsi ceKBEHMPOBAHHMS CTIONB30BAJICS TIpaiiMep:

AATAGTAGATCCCGTAGC (12 HykI1€0THIOB)

Omnpenenurte, (parMeHThl KakoW JUIMHBI OOpA30BBIBANINUCH B KaXIOH HpPOOHMpKE B XOfe
CHUKBEHCOBOM pEaKIuu.

3anava 10. IIpoBecTn aHanu3 CUKBEHCOB (KOHTHI'OB), OJYYEHHBIX C IOMOIIBIO MPSMOTO U
oOpaTHOro TpaiiMepoB, C LENbI0O TMOJY4YeHHS KOHCEHCYCHOro cHKBeHca. [IpousBecTu
pElaKTUPOBAaHUE CHUKBEHCOB, MCIIOJIB3Ysl XpOMarorpaMMmMy cekBeHMpoBaHus. Mcmonb3yemoe
nporpamMmHoe obecrieuenue: SeqScanner (Applied Biosystems) u Mega.



Pexomenaamnmu Kk caMOCTOSITEIBHON padoTe.
1. CooTBeTCTBYIOIINE TIaBbl PEKOMEHJOBAHHBIX Y4EOHUKOB.

JlabopaTopHoe 3ansitue Ne 6
Tema 3. MeToapl TeHETHYECKOM 1 O€TKOBOW MHYKEHEPHH (2 4.)

JlaGopaTtopHas pabota «Tpancopmanmsi 6aKTEpHATBHBIX KIETOK)

Leanb padoThi: H3y4nuTh CIOCO0 TpaHCchopMaIK OAKTEPHAIBHBIX KIETOK, ITO3HAKOMHTHCS
CO CTPYKTYpOii mnasmuasl PET-15b.

B pabote aHanmu3upyroTcs MOCEBbI OakTepuanbHbIX KieTok E. coli 0e3 mma3mumsl,
Tpanc(hOpMHUPOBAHHbBIE OaKTEpHaIbHBIC KJICTKH, pacTBOp ¢ IuiasMuaaMu Ha cpenax: (1) LA + xGal
u Amp u (2) LA + Amp.

Pacxoanbie MaTepuanbl U peakTuBbl: ia3muabl PET-15b, mramm E.coli: TG1 / MC /
BL21(DE3), yamku Ilerpu ¢ arapuzoBanHoii cpefoii LB u no6asnennsivu XGal (passencuue XGal
— mumetrinpopmamunom (DMF) wmu Dimethylsulfoxide (DMSO); stock-solution: 20 mr/mi (0,1 ¢
Ha 5 M), pabouas koHreHTpanus: 20—40 mkr/mkia (pazseaenue ~ 1 : 500)) u ammuumumaoM (100
MK Ha 20 M1, pabovast koHnerpanus: 100 Mxr/mi), xunkas cpena LB, munerku ITacrepa (ot 100
MKJI), qo3arop ¢ Hakoneunukamu (0,5 mxi), cpega LB, CaCly 1M, nen, ¢opmouka must jbaa,
npobupku 1,5 mi, BopTeke, nentpudyra, repmoctar (37-42°C).

X0/ BbINOJTHEHHS PadoThI:

1. 2 mi cpeant LB + 200 Mk Houroit kynsTypsl E. coli (MC, BL21).

2. Poct ipu 37°C no OD = 0,2-0,3 (B TepMocTaTe-Kayaike WM meiHKkepe-uHKyoaTope).

3. Hentpudyruposanue npu 14000 rpm, 30" —1°, TIIATEIBHO CIUTH CYIIEPHATAHT.

4. K ocagky mobGaButh pactBop oxinaxaeHHoro CaCly (ctoxk — 1 M, ¢unanbHas
KoHueHTpauus — 100 MM), npoOGbl HOMECTUTH B JIE], MUIETUPOBATh.

5. Hentpudyruposanue nmpu 14000 rpm, 30*"; ciuTh cynmepHaTaHT, ocTaBUTh okojo 50-100
MKJI; TIPOOBI IOMECTUTH B JIEN.

6. JJo6aButs 0,5 Mk mazmuy (PET-15b), nepemeriats nuneTupoBaHueM.

7. Nnxy6anus 1 4 BO Ib1y.

8. Uukybdarms npu 42°C, 2°.

9. Jlo6aButs 1 ma cpenst LB. Mukybarms npu 37°C, 30°.

10. Uentpudyruposanue mpu 14000 rpm, 30" —1°, ciuTh CymepHATaHT, OCTABUTH OKOJIO
100 MKJ1.

11. TIpousBectu BbiceB Ha yamky llerpu ¢ arapuszoBanHoi cpenoil LB (Bce 100 mki). K
cpene npenBapuTeNbHO 100aBieHb! Mapkepsl: XGal (40-50 Mr/mit) v/Wiu aMIUHAILIAH.

12. Nuxy6amwms npu 37°C 10 mosIBICHUS] KOJIOHUH.

13. M3yuuTh U NpoaHaIU3UPOBATH PE3YJIbTAThl TOCEBOB.

OTYETHOCTh: OTYET O BHITIOJIHEHUH JIA0OPATOPHOU PabOTHI.

PexomeHalmm K caMOCTOSATENBHOM padoTe.

1. CooTBeTCTBYIOLIME I1aBbl PEKOMEHJOBAaHHBIX Y4€OHUKOB.

JlabGoparopHoe 3ansiTue Ne 7
Tema 3. MeToibl reHeTHYECKON U O€TTKOBOM HH)eHepuu (2 4.)

JlaGopatopHas pabota «/{13aiiH BEKTOPHON reéHETUYECKON KOHCTPYKIIUI
Henab pabGorel: [IpoBeneHue nu3aliHa I€HETMUYECKOM KOHCTPYKLMHU LIEJIEBOrO0 TeHa (Ha

BBIOOD) B OakTepuanbHyto miazmuay PET-15b, 3HakoMcTBO ¢ OCHOBHBIMU OHOMH(OPMAITUOHHBIMH
0a3aMu JaHHBIX, OCHOBHBIMH METOJIaMH I'€HHOM MHKEHEPUH.



Xo1 BbINOJHEHNs] padoThI:

1. U3yuntb ocobeHHocTH OakTepuanbHOW Iia3mMuabl PET-15b Ha ocHoBe mH(pOpMarmy,
NpeJCTaBICHHON B ceTH IHTepHeT; U3y4uTh KapTy IUIa3MUIbl, OCHOBHBIE CTPYKTYPHO-
(byHKIMOHATBHBIE 00JIACTH.

2. C mnomomplo pecypca HammoHanmbHBIH HEHTp OMOTEXHOJOTMYECKOW WH(MOpMaIuu
(National Center for Biotechnology Information) (www.ncbi.nlm.nih.gov) Haiitu u cka4artp
HYKJICOTHIHYIO TOCJIEI0OBAaTeIbHOCTh IIa3MUAbl U IEJIEBOr0 T'€Ha, KOJUPYIOUIHNI LeneBoi Oemok
AyKapuoT (Ha BbIOOD).

3. IlpeanoxuTh cxemy IMOJY4YEeHUS CTPYKTYPbl I'e€Ha, MPUTOJHOU JJIsl BCTaBKU, MPOBECTHU
JU3aiiH JIMTUPOBAHUS eHa B IUIA3MUJy O]l IPOMOTOP, OIUCATh MEXaHU3M WHIYKIIMH OMOCUHTE3a
neneBoro Oenka. J[u3ailH BEKTOPHOW KOHCTPYKLMHU CO BCTaBKOM MPOBECTH B IporpamMmax Mega
(http://www.megasoftware.net) wmu  Unipro UGENE  (http://ugene.net/ru)  (6ecruiatHo
pacmpocTpaHsoneecss mporpaMmHoe oOecnedenue). [ms  au3aiiHa HMCTHOJIB3YWTE YacTOTHI
BCTPEUAaEMOCTH KOJOHOB Yy pa3HbIX TPYyNIl OpraHU3alu, CTPYKTYpHO-(YHKIUOHAJIbHBIC
OCOOEHHOCTH OpraHU3allMy I€HOB IIPO- U 3YKapHoT. /[ aHanu3a 4acTOT BCTPEYaeMOCTH KOJOHOB
UCIIONIB3YITE mo0oi JOCTYIIHBII pecypc (Hanpumep, oT GenScript:
https://www.genscript.com/tools/codon-frequency-table)

OTYETHOCTB: OTYET O BHITIOJIHEHUH JIA0OPATOPHOU PabOTHI.

PexoMenganuu k caMoCcToATEIbHON padoTe.
1. CooTBeTCTBYIONIME ITIaBbl PEKOMEHIOBAHHBIX YU€OHUKOB.

JlaGopaTopHoe 3ansiTue Ne 8
Tewma 4. [IpuknagHoe 3HAYCHUE TCHETUYCCKOW U OSITKOBOM MHXKeHepHH (4 4.)

Lenb 3aHATUSA: U3yUEHHUE NIPUKIIAJHOIO 3HAYEHUS TEHETUYECKOW UHKEHEPUHU, COBPEMEHHBIX
TOCTHKEHU.

Copepxanuie pabOThI:

Temsl U1 pehepaToB ¢ mpe3eHTAIUEH:

1. I'enernyeckn MOIU(MULMPOBAHHBIE OPraHUW3Mbl, MX CO3JAaHUE M HCIOJIb30BAaHUE B
HAy4YHBIX MCCIIEOBAHUAX U XO3HCTBEHHOU JEATEIBHOCTH.

2. 'eneTnyeckas WHXCHEPHsI YEIIOBEKa, IEPCIEKTUBBI TMPUMEHEHHS B MEAHWIHWHE W
ATUYECKHE acneKThl. ['eHHas Tepanus.

3. CoBpeMeHHBIE TOCTH)KEHUSI TEHHON HH)KEHEPHH, TIEPCIICKTHBBI PA3BUTHSI.

4. 3aKOHOJIATENIBCTBO B 00JIACTH T'€HHOM WH)KEHEPHUHU.

5. benkoBas nuHxeHepus.

PexoMenganuu k caMoCTOsATENbHON padoTe.
1. CooTBeTCTBYIONIHE I1aBbl PEKOMEHJOBAHHBIX YI€OHUKOB.

7. IlepeyeHb OCHOBHOW M [ONMOJIHUTEJLHOW Y4eOHOW JHMTepaTrypbl, HWHTepHeT-
pecypcoB, HEOOXOAMMBbIX [IJIsl OCBOCHUS M CIUNIMHBI

OcHoBHas1 JiuTEpaTypa

1. llenkynos, C. H. 'eneTnueckas nrxenepus : yaeonoe mocodue / C. H. llenkyHoB. —
Uzn. 4-oe, crepeot. 3-my. — HoBocubupck : Cubupckoe yHUBEPCUTETCKOE M3naTenbcTBo, 2010, —
514 C. : WIL., TaoII., CXEM. - ISBN 978-5-379-01064-5 - URL:
https://biblioclub.ru/index.php?page=book&id=57527

2. Xyxona, A. I'. Monekyinsipaast OMOJIOTHs: YIEOHUK C yIpaKHEHUSIMA 1 3a1adamu / A. T
Kyxkosa, H. B. Kuznuenko, JI. I'. 'opoxoBa. — Mocksa ; bepnun : {upexr-Menua, 2018. — 269 c. :
Wi., Taom. — ISBN 978-5-4475-9674-3 — URL:



https://biblioclub.ru/index.php?page=book&id=57527

https://biblioclub.ru/index.php?page=book&id=488606

JonosiHUTeILHASA JTUTEpPaTypa

1. [Tak, . B. Beenenue B Onotexnosoruto : yueobnoe mocodue : [16+] / U. B. Ilak, O. B.
Tpodumos, O. A. Bennuko ; TrOMEHCKUI TOCYAapCTBEHHBI YHUBEPCUTET. — 3-€ U3., lepepad. u
nom. — Tromenb : TroMeHCKHIA TocynapcTBeHHbI yHuBepeuteT, 2018. — 160 c. : un. — ISBN 978-5-
400-01454-3 — URL.: https://biblioclub.ru/index.php?page=book&id=567615

2. I'eneruka — dyH1aMeHTalIbHAasE OCHOBA MHHOBAIIMI B MEIULIMHE U CEJICKIIUU | MaTepUabl
Hay4no-nipakTrueckoi KoH(pepeHInn ¢ MeXIyHapoaHbIM ydacTreM (PoctoB-Ha-/{ony, 2—4 HOSOps
2017 r.) / tn pen. T.IL llkypat, A.B. Ycatos, A.E. [Tanuy ; FOxubIi dhenepaabHblli YHUBEPCUTET.
— PocroB-na Jlony ; Taranpor : IOxubIl penepanpubiii yauBepcurtet, 2017. — 159 c. : Tabu., rpad.,
wi. — ISBN: 978-5-9275-2542-3 — URL.: https://biblioclub.ru/index.php?page=book&id=570728

HNHuTepHeT-pecypcsl

— National Center for Biotechnology Information. -  Pexum  jmocryma:
https://www.ncbi.nlm.nih.gov



https://biblioclub.ru/index.php?page=book&id=488606
https://biblioclub.ru/index.php?page=book&id=567615
https://biblioclub.ru/index.php?page=book&id=570728
https://www.ncbi.nlm.nih.gov/
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