MHUHOBPHAYKH POCCUH
Spocaasckuii rocynapcreeHnbliii yausepceutet uMm. ILI. lemunoBa

Kadenpa OoTanuku 1 MUKpOOHOIOTUN

YTBEPXIAIO

Jlexan (akynbTeTa OMOIOTHN U SKOJIOTUH
O.A. Mapaxaes
«19» mas 2023 r.

PabGouas nporpamma
«buonHIKeHepus»

HanpasieHnue moaroTroBku
06.04.01 Buosorus

Hanpasnennocts (mpoduib)
«OKcniepuMeHTaNbHask OMOJIOTUS U OMOTEXHOJIOT UM

dopma oOyueHHs

OYHast
[Iporpamma ogo0peHa [Tporpamma ogo0pena

Ha 3aceJaHnu Kadeapsl HMK ¢axynbTera 6M0IOTUU U SKOJIOTHH
npoTtokoi Ne 9 ot «18» anpenst 2023 rona npotokoi Ne 8 ot «28» anpens 2023 rona

Spocnasnb



1. esab ocBoeHMsI TUCUUIIJIMHBI

Ilenpro OCBOEHUS NUCUMIUIMHBI SBJIAETCA O3HAKOMIJICHHE CTYIEHTOB C OCHOBHBIMH
HalpaBJICHUSIMU OMOMH)KEHEPUH MHUKPOOPTaHU3MOB, PACTEHUH U KUBOTHBIX U (hOPMUpPOBaHHE
NPEINOCHUIOK MPUMEHEHHSI TOJTyYeHHBIX 3HAHWH B OOJIACTH TEHHOH, OCNKOBOW M KIIETOYHOM
VMH)XCHEPUH B aJbHEMILIEH IPAKTUUECKOHN EATEIbHOCTH.

2. MecTO AUCHUIIIMHBI B CTPYKTYpe 00pa30BaTeJIbHON MPOrPpaMMbl

HucuuiuinHa «bHOMH)XEHepus» OTHOCUTCS K 4acTH, (HOopMUpyeMOi

o0Opa3oBartenbHbIX OTHOIIEHUH bioka 1.
Jnst ocBOEHMS JAHHOM JUCUUIUIMHOW CTYIEHThl AOJKHBI MMETh MpPEACTaBICHUE O
CTPOCHUU KJIETKH, CTPOCHHU W (YHKIHMAX MaKPOMOJEKYJ (HYKJIEWHOBBIX KHCIOT M OEIKOB),
MEXaHM3MaX XpaHEHHWs, IMepelayd M peaau3allid TeHeTUYecKOoil uHopMaluu; BIaAETh
MCTOdaMHU KYJIbTUBHUPOBAHUA MUKPOOPIraHU3MOB U KJICTOK.
[Tonyuennsie B kypce «bronnxkeHepus» 3HaHUS HEOOXOIUMBI TSl U3YYESHUS TUCUIUTUIHH

«buorexHoysornn OHOJOTHYECKH AKTUBHBIX BCIICCTB

Y4aCTHUKaMH

W JICKAPCTBEHHBIX IPEMapaTOBy,

«bronHpOpMaLMOHHBIM aHAIW3 B SKCIIEPUMEHTAIBHON OMOJIOrMM», a TaKKe JUId JajdbHEHIIen
Hay4YHOU U pOo(heCCUOHATIBHON e TENIbHOCTH.

3. [lnanupyemble

pPe3yJIbTaThI

0o0yueHust

mno AUCIUITIJINHE, COOTHECCHHBIC C

IJIAHUPYEMBIMH pPe3yJIbTaTaMH 0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbl

[Iponiecc U3yueHHs AUCLUUILUIMHBI HAIIpaBiieH Ha (JOPMUPOBAHHE CIEAYIONIMX JIEMEHTOB
komneTeHuMd B coorBercTBUU ¢ ®PI'OC BO, OOII BO u npuobpereHus Clenyrommux 3HaAHUMH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA AEATEIbHOCTH:

dopmupyemasn
KOMIIETECHLHS HHAHKaTOP HOCTHACHAA Ilepeuenn
KOMIIeTeHLMHT
(xox m (KO H (hOPMY.THPOBKa) IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus
(popmymposka)

IIpodeccnonanbHble KOMIETEHIUT

IIK-2. Criocoben
IUTAHUPOBATh U
peaM30BBIBATH
npodeccuoHaIbHbIE
MEPOTIPHSITHS,
npe/iarath HOBbIC
pelICHHS TTPU
OpraHu3aIlui Hay4HO-
HCCJIEIOBATENBCKUX H
MIPOU3BOJICTBEHHBIX
OHMOTEXHOJIOTHYECKHX
pabor.

[IK-2.1. [Ipumenser
TIPUHIIAIIBI
OMOWH)XCHEPUHU 1
O6nonH(pOPMaITIOHHOTO
aHaJM3a Mnpu
peanu3aum
po¢eCCHOHATHHBIX
MEpOIPUITHUH.

YMmeTh:

- MPOBOJUTH BBIJEIICHNUE, OUUCTKY, (DU3UKO-
XAMUYECKOE HCCICIOBaHNE U aHAJIN3
OMOJIOTUYECKIX MAaKPOMOJIEKYJ st
peleHusT Hay9YHbIX W MPUKIIAIHBIX 337124,
- UCIIOJIb30BaTh METO/IbI KJIIETOYHOH U
TEHETUYCCKON MHKCHEPHH JIJIsI
KOHCTPYUPOBaHUS IPOAYLIEHTOB
OMOJIOrMYECKN aKTHBHBIX BEIIECTB.
Baangern:

- HaBBIKaMHU paboTHI ¢ 6a3aMU JaHHBIX IO
MOJICKYJISIPHOM OUOJIOTHH U TE€HETHKE;

- BJIaIETH METOAAMU
OronH(OPMALIMOHHOTO aHATH3a
MOCJIeI0BATEIILHOCTEN HYKICMHOBBIX
KHCJIOT U OEJIKOB.




[IK-2.2. ITpennaraer
HOBBIE PEILIEHUs NTPU
OpraHu3alui HAyYHO-
UCCIIEI0BATEIbCKUX U
IPOM3BOJICTBEHHBIX
OMOTEXHOJIOIMYECKUX
paboT Ha OCHOBE 3HAHMIA
HPUHIUIIOB U METOJIOB
¢uzuonoruu,
OHMOMEUIIMHEI,
dapmakosioruu,
aHAJTUTHYECKUX
UCCJIEA0BAHUM, KOHTPOJIS
Ka4yecTBa Ha
(dapmarieBTUYECKOM
IPOM3BOJICTBE.

3HaTh:

- Hay4YHBIE OCHOBBI HOBEHIIINX
OMOTEXHOJIOTU, OCHOBAaHHBIX Ha
MPUMEHEHUH MUKPOOHBIX, )KUBOTHBIX H
PacTUTENIbHBIX KJIETOK, MOTYYEHHBIX
CEJICKIIMOHHBIM ITyTEM HJIH MOJICKYJISIPHO-
TeHETUYECKUMHU METOJIaMH.

Ymers:

- peryIupoBaTh U COBEPIICHCTBOBATh
OMOTEXHOJIOTHYECKHH MPOIIECC C IEIThI0
MOJTyYeHUS BEICOKOKAUECTBEHHOTO
KOHEYHOTO TIPOIYKTA.

Baaners:

- CHCTEMOU MPUEMOB, TTO3BOJISTIOIIIX
MOJTy4aTh HEOOXOAUMYIO HH(POPMALIHIO U3
WHTEPHET-PECypCOB U 0a3 JaHHBIX,
MIPOBOJIUTH aHAIN3 U 0000IIEHUE
TOJTy4YEeHHON HH(POPMAIIHH;

- HaBBIKAMH HAIMCAHUs ITyOJIUKALU 11O
pa3pabaThIBa€MOM TEME.

I1K-3. Criocoben
pa3pabaTbIBaTh U
MOAUPUITIPOBATH
CYIIECTBYIOIIHE
OHMOTEXHOJIOTHYECKHIE
MIPOIECCHI TIPH
PEIICHUH TTPOSKTHBIX
3a7a4.

[1K-3.1. Ucnonb3yeT B
MIPOEKTHOMU
NEeSTeIbHOCTH 3HAHUS
TEOPUHU U METOJ/IOB
AKCIEPUMEHTATbHON
MHUKPOOHOJIOTHH,
OMOWHKCHEPUH,
OMOTEXHOIOTHH
OHMOJIOTMYECKH
AKTHUBHBIX BEIIECTB H
JIeKapCTBEHHBIX
MpernapaTos,
9KOOHMOTEXHOJIOTUHU TIPH
pa3paboTke u
MoauUKAITIH
OMOTEXHOIOTHUECKHUX
MPOILIECCOB.

3Harth:

- OCHOBBI IIPUKJIAJHON MOJIEKYJISIPHON
OHMOJIOTHH, TPUHIIUITBI TEHETUYECKON U
KJIETOYHOW UH)KEHEPUU.

Ymersn:

- UCIIOJIB30BaTh METO/IbI KJIIETOYHON U
TEHETUYECKON MHKEHEPHUH IS
KOHCTPYHMPOBAaHUS MPOAYLIEHTOB
OHMOJIOTrMYECKH aKTUBHBIX BEILIECTB.
Baaners:

- METOJIaMH JKCIUTyaTallul COBPEMEHHOTO
000pyI0BaHUs JJIs BBHITIOJTHEHHS] HAYYHO-
HCCIIEIOBATENIbCKUX U JTAOOPATOPHBIX
OMOJIOTMYECKHUX padoT.




[1K-3.2. PazpabaTbiBaeT
U YYacTBYET B
peau3aiyu MpoeKTOB C
y4eTOM MPaBUI U HOPM
TEXHHUKHU 0€30MacHOCTH
U OXpaHbl Tpy/Ja,
coOIroACHHUS
TpeOOoBaHM
HOPMAaTUBHO-IIPABOBOM
Y TEXHUYECKOMN
JIOKYMEHTAITUH.

YMmeTh:

- obecreynBaTh COOJIIOICHHE TTPABHIT
MIPOMBIIIJICHHON TUTUEHBI, OXPAHbI
OKpYKaroIIeH Cpesibl M TPy/a, MPaBuII
TEXHUKHU 0€30IIaCHOCTH Ha
OMOTEXHOJIOTMYECKOM IPOU3BOJICTBE, a
TaK)Ke TPABUII KCIUTyaTallMH CPEJICTB
WHIUBUIYATBHOMN 3aIUTHI;

- o0ecrieunBaTh HEOOXOUMBIE YCIOBHS
CTEPUIBHOCTH ¥ OMOJIOTHYECKOM 3aIUTHI
MPOBEICHUS] TEXHOJIOTUYECKOTO MPOoIIecca.

4. O0beM, CTPYKTYpPau coJepkaHue TUCUUIINHBI.

OO6mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX €IMHUILIBI, 144 akaj. Jaca.

Bunbl yueOHbIX 3aHATHH, DopMBbI TEKYIIEr0
Tembl (pa3aennl) = BKJII0Yasi CAMOCTOSITEJIBHYI0 | KOHTPOJISA yCIIEBAEMOCTH
Ne JUCHHUAILIMHBI, 9 padoTy CTyeHTOB,
n/n HX COoJep:KaHue E M UX TPYAOEMKOCTDb (I)opMa HpOMe)KyTO‘lHOﬁ
®) (B akaieMHYEeCKHX Yacax) aTrecTauuu
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KonTakTHas pa6ota
) =®
) L = | 3 s
S 2] 2|Eglz
= Q o, < o = 5 <
= Q o 2| =2 s = 8§
= =N = a 5 & = @
S| E| E| B 8¢
= = o) o [:t.g 5| & =
=7 ‘g c | = %
= = X S <
o
1 OcCHOBBI OMOMHKEHEPUH. 2| 2 4 ] @pPOHTAIBHBIN OIIPOC
BBeaeHune B nmpeamer. Pedepar
I'enernueckas @poHTaIBHBIN OIIPOC
WHXEHEPUSL. 3amanus A
2 |MHCTpyMEHTHI 2 | 4 8 8 CaMOCTOSITEJIBHON
TEHETUYECKON paboThI
WHKCHEPHHU.
I'enernueckas @poHTAIBHBINA ONIPOC
3 |HHOKCHEpHS. Mertobl 2| 4 ] ] KoHnTtponbHas padoTa mo
TEHETUYECKOMN Temam 2-3
MH)KCHEPUMU.
benkosas unxenepus. @poHTAIBHBINA ONIPOC
4 Hanpasnenus ) 4 6 ] Samanud Uit
HCCIIEIOBAHUN B CaMOCTOATEIIbHOMN
OCJIKOBOM MH)KCHEPHH. paboThl
Knerounas @poHTaIBHBINA ONIPOC
5 nHxeHepus. Hanpasnenus 2| 2 6 ] KoHnTtponbHas padoTa mo
HUCCIIEIOBAaHUU B TeMmam 4-5
KJICTOYHOW MH)KECHEPUHU.




DK3aMeH

IIpu noaroroBske
2 105 16 sk3ameny: Tect mis
CaMOIIPOBEPKH MO
pe3yJibTaTaM OCBOCHHUS
JACIATIINHE]

6 mom uucne ¢ 30 u J[OT | 2 2 | Tect pns caMONIpOBEPKU
110 pe3ysbTaTaM
OCBOCHMS JUCLUIUIMHBI

DVK ¢ LMSMoodle
2 10,51 33,5 OK3amMeH
16 32 | 2 58
Bcero 3a 2 cemecTp 16 32| 405|915
144 gaca
B mom yucne 50 u JOT 2

5. O0mue Moo KeHUS
Coneprxanue pa3nesioB AUCITUTUTHHBI:

Tema 1. OcHoBbI OMOUHKeHepun. BBeieHne B mpeamer.

Onpenenenue Ononnxenepuu. Mcropust pazButst OnontxeHepuu. OObEKTh U3yUeHUs,
3a7a4u, METOBI UCCIICIOBaHHS MOCHOBHBIC HaTPaBJICHUSPA3BUTHS
COBPEMEHHOMONOMHKeHEepHH. MeTOo/IbI OMOMHIKEHEPUU B OMOJIOTUU H METUITIHE.

Tema 2. I'eHeTH4eckasi MHKeHepHs. UHCTPYyMEHTbI reHeTHYeCKOH HHIKEHEePHH.

NHCTpyMEHTBI TEeHEeTHYeCcKOoW uHxkeHepuu. I[loHsATHE BEKTOpa B T'€HETHYECKOU
UH)KEeHepUU. BHEXpOMOCOMHBIE TEHETHUYECKHE JJIEMEHTHl - IUIa3MUAbl M UX (QYHKIHHA Y
MUKPOOPTraHU3MOB, HCIOJb3YEMbIX B OMOTEXHOJIIOTUYECKUX Tpolieccax. BekTopHble MOJIEKYJIbI
Ha ocHOBe MmiasMuaHoi u ¢arosoit JJHK. ®@a3muasr u kocmubl. ICKyCcCTBEHHBIE XPOMOCOMBI.
KoHncTpynpoBanue »sKCIpecCUpPYIOIIUX BEKTOPOB M MEXaHU3Mbl HUX (PYHKIMOHUPOBAHUS.
[IpokaproTnueckue u 3yKapuOTUYECKUE BEKTOPHI SKCIIPECCUU.

DepMEHTBI, UCTIOIb3YEMBIE B N€HETUYECKON MHKEHEPHH. DHIOHYKIIE€a3bl PECTPUKIIHH.
Knaccudukanus u crnenuduunocts. JIurazel ¥ MexaHU3M uX AeHcTBUs. Jpyrue ¢epMeHTSI,
HCITIOJIb3yEMBbIE B TEHETUYECKOW NHKEHEPHUH.

bakrepuanbHple  mITaMMBl I8 MOJEKYJSIPHOTO — KJIOHHUpPOBaHHUA.  XpaHEHUE
OakTepraIbHBIX IITAMMOB.

Tema 3. 'eHeTHYeckas nHKeHepusi. MeTObl FreHETHYECKOH HHKEHEPHH.

BBeneHne B reHETHMUECKYI0 HMHXKEHEpUI0. MeToabl MOIy4eHHs HU30JIMpPOBAHHBIX TI'€HOB.
ABTOHOMHBIE €IMHULBI PEIUIMKAIIMM KaK OCHOBA M€HETHYECKOro MaTepuasa MpU KOHCTPYKLIHU
HOBBIX cucteM. TexHomorusi pekomOuHanTHbIX JIHK. IlocnemoBaTenbHOCTh omepauuii mpu
BKJIFOYEHHUH YYKEPOJHOTO T€HA B BEKTOPHYIO MOJIEKYJIY.

TeopeTnueckue M METONOJIOTMUECKHE OCHOBBI IIOJMMEPA3HOW LENHOW peakuuu U
anekrpodopesa. Kinonnposanue. Mukpokimonuposanue [II[P-npoxykra. Jluruposanwue.

Cnioco0sb1 BBeneHus: pekomObuHantHoi /JIHK B kinerku. [lepeHoc BekTopa ¢ qyKepoJHbBIM
TeHOM B MHKpPOOHYIO0 KIeTKy.TpaHnchopmanus Oakrepmil. Dnexrporoparus. [Ipurorosienue
IJEKTPOKOMIIETEHTHBIX KJIETOK.

I'enernueckne Mapkepbl. Meronbl HWACHTUGUKAIMA W M30JSIIAM  KJIOHOB  C
pexombunanTHoi JTHK.




Hcnonp3oBaHnre METONOJIOTMU TEHETUYECKOM HWHXKEHEPUM IIPU pELICHHH 3a7ad
pa3nmuuHbIX obOsacteit Ouonoruu. Mcmonb3oBaHUWE MOCTHXKCHUH TEHETHYECKOW WH)XCHEPUH B
CEIBbCKOM XO03SHCTBE U MCOUIINHCE.

Tema 4. benkoBas wunkeHepusi. HamnpapieHuss ucciegoBanunii B 0e1k0BoOil
HH/KCHEPHH.

BBenenne B OenxoByio uHXeHeputo. OmpeneneHue O€NIKOBOM HHXXEHEpUH. 3aaadyu
OCIIKOBOW WHIXKEHEPUH. TEHIEHIIMW pa3BUTHUA OCJIIKOBOM WHXEHEPHUHM — OT CJIETOTo
CKPUHUPOBAHUs OOJBIIMX CIy4YailHBIX OMONIMOTEK MYTaHTOB K pPalMOHAIM3AallMd Ha OCHOBE
aHaJu3a IaHHBIX U IIHPOKOT0 UCIOIb30BAHUS METOA0B KOMIIBIOTEPHOI OMOJIOIHH.

TexHonOrMM MONyYeHUs] PEKOMOMHAHTHBIX OenKkoB. CHCTEMBI JKCIPECCHH T'E€HOB B
OaxkTepranbHbIX KieTKaX. I[IpoOieMbl 3KcIpeccuu 4yKEepOAHBIX T'€HOB B MHUKPOOPIaHM3Max.
ObecnieueHne BO3MOKHOCTH HKCIPECCHH T€HOB MIICKOMUTAIONINX B MUKPOOHOH KiteTke.Kietku
JIPOACKEH KaK JKCIPECCUPYIOIHE CUCTEMBI. CHUCTEMBI 3KCIPECCUH, OCHOBAHHBIE HA KYJIBTypE
KJIETOK >KMBOTHBIX. beckiieTouHble cucTeMbl CUHTE3a Oeka.

Hanpasnennas moaudukanus 6eaxoB. MeToas! HarpaBiieHHOro MyTtareHesa. [losyuenue
JIeJIeNni U BCTaBOK. MyTareHes ¢ MCIoJIb30BaHUEM OMIOHYKJIeoTH10B: MeTo Kynkens, 1P ¢
NEPEKPBIBAIONIMMUCS TpaiiMepaMy, IOJy4EHHE HECKOJBKMX MYyTalUd B IOCJIEJOBATEIbHBIX
paynaax III[P. Myrarenes ¢ ucronb30BaHHEM HOHCEHC-CYIIPECCOPOB.

Cry4aifHbIii MyTareHe3 M CEJICKIUsl OCJIKOB ¢ OmpeneeHHON GyHKIen (MOJIeKyIspHast
3BOJIIOLINA). MeTobl BBEIEHMS CIly4alHbIX MyTaluil: XumMuueckuil myrarenes, cuares JJHK c
omnOkamu. CnydailHoe OOBEIUHEHHE TOMOJOIMYHBIX W HETOMOJIOTUYHBIX YYacTKOB
reHoB.MeTo 16l 0TOOpa GeJIKOB € TpeOyeMbIMH CBOMCTBAMH.

Co3manrie XMMEpPHBIX H MyJIbTHQYHKIHMOHATBHBIX OenkoB. Co3maHne O€IKOB ¢
ruOpuIHBIMEU cBOlicTBaMU. Co3/1aHNE NCKYCCTBEHHBIX OENIKOB denovo.

Tema 5. Kiuerounass un:keHepusi. HampapiieHusi ucciel0BaHMid B KJIETOYHOM
HH/KeHEepPHH.

BBeneHune B KIETOYHYIO HHKEHEPHUIO.

[IpoTornactupoBanue u cnusiHue (Py3Hs) MPOTOIIIACTOB. BO3MOXHOCTH MEKBHIOBOTO U
MEXPOJIOBOTO CIUsHUA. [ MOpuabI, Mmosyyaemble 1MOCie CIUSHUS MPOTOIIACTOB M pereHepariu
kietok. [IpoTomnactupoBanue W akTuBanus '"Moidamux" TEHOB. BO3MOXKHOCTH MONy4YEHUS
HOBBIX OMOJIOTHYECKH aKTUBHBIX BELIECTB 32 CUET aKTUBALMH "MOJIYAIIUX T€HOB".

I'uGpuamu3anms SyKapuoTHYECKUX OpraHu3MoB. [ MOpuaombl. 3HAYeHHE TUOPUAOM IS
IIPOM3BOJICTBA COBPEMEHHBIX TUArHOCTUYECKUX IIPENapaToB.

MeTo/1bl KIETOYHON MHKEHEPUU IPUMEHUTENBHO K )KUBOTHBIM KileTkaM. KiioHupoBanue
SMOpPHOHOB MJIEKONUTAOMMX. TpaHCIUTaHTalMs s7Aep B OOLMUTHI, OIUIOJOTBOPEHHBIE U
NapTEHOT€HETUYECKN aKTHBUPOBAHHbIE AWIIEKIIETKH, B O1acTOMEpPbl YMOPHOHOB paHHUX CTaJuil
pa3BUTHS.

TexHOIOrnK MONy4YeHUsT PEKOHCTPYHPOBAHHBIX KIETOK M OpraHu3MoB. ['eHeTmueckas
Tpanchopmanusa ES-knerok u crnocoOs! BBeaeHus uyxeponaHoit JIHK. Tpancrenes. CrocoOsl
MIOJIy4YEHUs] TPAHCTE€HHBIX >KUBOTHBIX. TpaHcreHHble pacTeHHs. OCHOBHBIE 3Tallbl MOJYyYEHUS
TPAHCTEHHBIX PACTEHUIA.

Ilepeyennb JjabopaTopHbIX padoT.

Jlaboparopuas padota 1. Beinenenne JIHK u3 GakTepraabHBIX KICTOK.

Jlaboparopnast pabora 2. Ompenenenune koHuneHtpammu JHK u omeHka 4ucTOTHI
MOJTYYEHHOTO TTperapara.

Jlaboparopnas padota 3. Ammnudukanus ueneBoro pparmenta JJTHK.

Jlaboparopuas padota 4. Dnekrpodopes JIHK B arapo3som rere.

Jlaboparopnas padota 5. Beinenenne JIHK u3 arapo3noro rems.



JlaGopatopnass pabota 6. JlurupoBaHue BBIJEIEHHOIO (parMeHTa B  BEKTOP.
Jlaboparopnas pabota 7. [IpurotoBiieHHe KOMIETEHTHBIX KIETOKE. coli.

JlaGopatopnass pabora 8. Tpanchopmamms Oaxtepuilt FE.colinurasHoil CcMeChIO
Jlaboparopnast pa6ota 9. Onenka s3ppexruBHOCTH TpaHchopmaluu 6akrepuit E. coli.
JlaGopatopnas pa6ota 10. CKpUHHMHT BBIPOCIINX KOJIOHHIA U OTOOP TpaHC(HOPMAHTOB.

6. O0paszoBaTeIbHBIC  TEXHOJIOTMH,  HCIOJb3yeMble IPH  OCYLIeCTBJICHHMH
0o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIIMHE

VY4eOHbIil Kypc CTPOUTCS Ha COUYETAHUU JIEKIIMOHHBIX, MPAKTUYECKUX U JTaOOPaTOPHBIX
3aHSITHIA, a TAKKE CAMOCTOSITEIILHON paOOThI CTYICHTOB.

JlekuMm MPOBOJATCS B HHTEPAKTUBHOW (QOpME C NPUMEHEHHEM MYJIbTUMEIUITHBIX
TEXHOJIOTUH, JEeMOHCTPAIlMOHHBIX TeXHOJNOrui. OHHM MpenanojaraioT IOCIeI0BATEIbHOE
U3JI0’)KEHUE MaTepHala, OCyIIeCTBIIIEMOE MTPEUMYIIIECTBEHHO B BUJIE MOHOJIOra MpernoaaBaTes.
TpeboBaHMs K JIGKIMK: COBPEMEHHBI HAay4yHBIH YPOBEHb M HACBIIIEHHAs WH(OPMATHBHOCTb,
yOenuTenbHas apryMeHTalus, JOCTYNHas W TOHATHAs peyb, YeTKas CTPYKTypa U JIOTHKa,
HaJIM4Ke IPKUX MPUMEPOB, HAYUHBIX JOKa3aTeNIbCTB, 000CHOBAaHUH, (haKTOB.

JlabopaTopHble 3aHATHS TOCBSIIEHH OCBOCHHUIO METOJOB MOJEKYJISIPHOW OHMOJIOTHH.
[IpenycMoTpeHo mpoBeaeHre (ppOHTANLHOTO OMpoca M KOHTPOJIBHBIX pabOT MO TeMaM 3aHATHH,
KOMIIBIOTEPHOTO TECTUPOBAaHUS IO OTHENIBbHBIM TeMaM; OOCYXKIEHHE SKCIepUMEHTAIbHBIX
PE3yIbTaTOB 110 UTOTaM KaXkJI0TO 3aaHHUs.

Hekotopeie TeMbl mpegycMaTpuBalOT —JAEMOHCTpalMi0  o0y4arommx  (UIbMOB.
(oOyuaromwmii puisM 10 Bompocam 6e30MacHOCTH TEHHO-MOIU(PUITUPOBAHHBIX OPTaHU3MOB).

CamocTrosiTeibHAs padoTa CTYJIEHTOB HallpaBleHa Ha yriayOJeHHe W 3aKpeIuieHue
3HAHWW, pa3BUTHE NPAKTUYECKHMX YMEHUH H BKIIOYAET: TIOATOTOBKY WHAMBHIYaIbHBIX
JIOMAITHUX 3aaHuii (pedepaToB); MOATOTOBKA K KOHTPOJIBHBIM paboTaM, 3a4eTy.

CamocTtosaTenbpHas paboTa CTyIEHTOB BKJIIOYAET MCIOIb30BaHUEe OMbIMoTeyHoro ¢hoHaa u
AIIEKTPOHHO-OMOIMOTEYHON CHUCTEMBI, TOJATOTOBKY pedepaToB MO TeMaM C HCIHOJIb30BAHHUEM
JOTIONTHUTEILHOU JUTEepaTypel W >KypHaioB «buorexnomnorus», «MonekynspHas OHONOTHS,
«l'enetnka» u nap. B mepmon camocTosTeNsHONW TOATOTOBKU CTYACHTHI UMEIOT BO3MOXKHOCTH
00CyIUTh 3aJaHHBIE BOMPOCHI C TPEIOIaBaTeIeM.

OrneHka pe3ynbTaTOB CaMOCTOSITEIbHOW pabdOThl OPraHU3yeTCsl CIEAYIOIUM 00pa3oM:
nyOJanYHOe TmpeAcTaBlieHue pedepara € HUCHOIB30BAHUEM TPE3CHTALMOHHBIX MAaTepHAalOB;
BBIMTOJIHEHUE 3aJaHUK TEKYIIETO W TPOMEXKYTOYHOTO KOHTPOJIS; B3aWUMHOE OLICHUBAHHE
BBICTYIUICHHUI U AUCKYCCHUU Ha KOJUIOKBHYME.

7. Ilepeyensn UH(POPMALUOHHBIX TeXHOJIOTHH, HCI0JIb3YeMbIX npu
OCYLIeCTBJIEeHUH 00pPa30BaTeJIbHOIO Tpolecca MO JAUCHUILIMHE, BKJIOYas TMepevyeHb
JIMIIEeH3MOHHOTO MPOTPAMMHOI0 ofecriedeHHss U WH(POPMANMOHHBIX CHPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

B mporiecce ocymiecTBiieHus: 00pa30BaTEIBHOTO MPOIECCa UCTIONB3YOTCS:
— omepaliuoHHbIe cucTeMbI cemeiicTBa MicrosoftWindows;
— nporpammsl Microsoft Office;
— nporpamma Adobe Acrobat Reader;
— ©Opay3sepsl Mozilla Firefox, Google Chrome.

8. IlepeyeHb OCHOBHOW ¥ JONMOJHMTEJbHOH Y4eOHOH JIMTEPaTypbl, pecypcoB
HH(GOPMAMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «UHTEepHET», HEO0XO0AMMBIX IS
OCBOCHMSA THCHHUIIHHBI
a) OCHOBHAs JIUTEepaTypa
1. Herpycos A.W. Benenue B OMOTEXHOJIOTHIO: YUeOHHK [T By30B. M.: Akanemust, 2014. 281
c.



2. IlImuxg P. Harnsgnas OuoTexHomorus U reHeTwueckas wumkeHepus / I[lom. pen.
T.I1.MoconoBoit, A.A. Cuntomuna, M.: BUHOM, JlaGoparopuss 3manuid, 2015. 327 c.
http://biblioclub.ru/index.php?page=book red&id=362835&sr=1

0) MOMOJIHUTEIbHASA JIUTepaTypa

1. HlenxynoB C.H. I'enernueckass uHxeHepus: yded.-cripaB. mocobue. Hoocubupck: Cuo.
YHUB. U31-B0, 2004. 496 c.

2. Kumynes N.®. Obmas u mosnexkysipHas reHetuka. HoBocubupck: Cubupckoe yH-oe H31-BO,
2006. 479 c.

3. An6eptc b., bpeii /1., JIstonc J[>x. Monexysipaast Ouonorus kiaeTku: B 3-x T. M.: Mup, 1995.
1554 c.

4. Manunatuc T., ®puu 3., CemOpyk J[>x. MeToapl reHETHYECKON WHKEHEPUH. MoJeKyIspHOe
kjoHupoBanue. M.: Mup, 1984. 480 c.

B) pecypcnl cetn «AHTEpHET»

1. DnexkrponHas Oubanoreka yueOHbIX MaTepuanoB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk _cat find.php).

2.Mudpopmanmonnas cuctema «EanHOe OKHO JOoCcTyma K 00pa3oBaTelbHBIM pecypcam»
(http://www.edu.ru (pazmen YueOHO-MeTomMuecKas OHWONMOTEKA) WM TIO TPSIMOH CCBUIKE
http://window.edu.ru/library).

3. Hayunas 6ubnmoreka SApl'Y um. ILI. JlemumoBa (ZOCTYN K JTUIEH3MOHHBIM COBPEMEHHBIM
oubmmorpadudeckuM, pedhepaTUBHBIM U MOJTHOTEKCTOBBIM MPOQECCHOHAIBHBIM 0a3aM JaHHBIX
U MH(OPMAIIMOHHBIM CIIPABOYHBIM cUCTeMaM: pedepaTuBHble 0a3zbl qaHHbIX Web of Science,
Scopus; Hayunas snektponHas OuoOimoreka eLIBRARY.RU; snekTpoHHO-OMOIMOTEUHBIE
cuctembl [PRbooks, FOpaiit, IIpocnekr,; 6a3sl manHbIX Polpred.com, «Jluccepranuu PI'b
(aBTopedepatnr)», ProQuestDissertationsandTheses Global; anexTpoHHbIE KOUIEKIIMU Springer;
u3narensctBo Elsevier Ha mmargopme ScienceDirect; sxypnansl Science (The American
Association fortheAdvancementof Science (AAAS), Nature Publishing Group, u 1p.)
http://www.lib.uniyar.ac.ru/content/resource/net_res.php

9. MatepnanbHo-TexHH4Yeckast  0a3za, HeoOXxoamMasi UIA  OCYHIECTBJICHUS
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

MarepuanpHo-TeXHUYECKas 0a3a, HeOOXoauMast ISl OCYIIECTBICHHS 00pa30BaTEILHOTO

Ipolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOM COCTAB CIIELMAIbHbIE IOMEIIEHUS:

— y4eOHbIE ayAUTOPUH JUIS IPOBEACHUS 3aHIATUHN JIGKLIMOHHOTO THUIIA;

— y4eOHbIE ayAUTOPUH JUIS IPOBEACHUS MPAKTHUECKUX 3aHATHH (CEeMHHAPOB);

— y4eOHbIe ayAUTOPHUH IS IPOBEACHUS TaOOPaTOPHBIX PadoT;

— yuyeOHbIe ayJUTOPHH JUIsl IPOBEAECHUS IPYIIOBBIX U UHAMBHUIYaIbHBIX KOHCYJIbTAUI;

— yueOHbIe ayJUTOPHUH JUIsl IPOBEACHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluy;

— TIOMEUIEHHS JIJIsl CAMOCTOSITEIbHOU paboThI;

— TIOMEUIeHMs ISl XpaHEeHUs M MPO(QUIAKTUYECKOTrO OOCITYKMBAHUSA TEXHUYECKUX CPENICTB
o0ydeHusl.

CriennanbHble TOMEIIEHUS! YKOMITJIEKTOBaHbI CpelCTBaMU OOy4YEHHs, CIyKallUMU JJis
npezcTaBieHus y4deOHoW wuH(opMaruu OONbIIOW ayAUTOpUH (TIEPCOHANBHBIM KOMIIBIOTED,
MYJIbTUMEANIHAS YCTAaHOBKA, HACTEHHBIM MPOCKIIMOHHBIN dKpaH).

Jns  mpoBeaeHHMs — 3aHATHA — JIGKIMOHHOTO — TUMNAa  OpeJlaralorcs — Habopbl
JIEMOHCTPAIIMOHHOTO  00OpYyIOBaHMsI H Y4YCOHO-HATJISIHBIX IOCOOMM, XpaHsIHecs Ha
AIIEKTPOHHBIX HOCUTENSAX M 00ECIIeYynBaIOIIe TeMAaTHYECKHE WILTIOCTPAIMH, COOTBETCTBYIOIINE
paboyeil mporpaMme TUCIUIIAHBL.

Jlig npoBeneHUsl NMPAKTUYECKUX 3aHATHI (CEMHMHApOB) HUCIOJIB3YIOTCS: NEPCOHAIBHBIN
KOMIBIOTEDP, MYJIbTUMEIMIHAS YCTAHOBKA, HACTCHHBIN MPOECKIMOHHBINA SKPaH.



Jns mpoBeneHusi 1a0opaTOpHBIX padOT HCHOJB3YIOTCA: aMIUIM(UKaTOp, Kamepa s
aekTpodope3a U UCTOYHHK MHUTAHUS, TPAHCUIUTIOMUHATOP, HMEHTPUPYTH; CIEKTpodoTOMETD;
pH-MeTp; (OTONIEKTPOKOTOPUMETP; AHAIUTHYECKHUE BECHI; TEXHUYECKHE BEChl; TEpMOCTAT;
OpoOUpPKH; BOPOHKHM; MEpHbIE LMJIMHIPHI; MEpPHbIE CTAaKaHbl; CTEKJSHHBIC MaJIOYKH;
¢unpTpoBasibHAs Oymara; Mapisi; CKajbIeld; MHHLETHI; MPErnapoBaIbHBIC WIJIbI; HOKHUIIBI;
aBTOMATHUYECKUE NMUIETKH; XUMUUYECKUE PEAKTHUBBI.

[Tomemenust st caMOCTOSTENFHON pabOThl 00YYAIOMIMXCSI OCHALICHBI KOMIBIOTEPHON
TEXHUKOM C BO3MOXHOCTBIO MOAKIIOUEHHs K ceTh «VHTepHeT» m olecreueHHeM J0CTyna B
3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENbHYIO CpEely OpraHU3allly.

ABTOD:

JotuieHT xadeapbl 60TAaHUKU ¥ MUKPOOHOIOTHH, K.0.H. }“/ 1O.B. 3aiinieBa
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IIpuniaoxenne Nel k paGoueil nporpamMme AUCHHUIINHBI
«buouHKeHepUD)

DoH/I OLIEHOYHBIX CPEACTB

AJIs IPOBe/ICHUs TeKylleld U POMeKYTOYHOM aTTecTallii CTYAeHTOB
10 JUCHHILIHHE

1. Tunosbie KOHTPOJIBHBIC 3aJaHUA UJIHX MHBIC MaTepHUaJIbl,

He00X0auMbIe J1JI51 OlleHKH 3HAHUI, yMEeHUIi, HABBIKOB M (WJIH) ONBITA IeATeJIbHOCTH,

XapaKTepu3yIUX 3Tanbl GopMHUPOBaAHUA KOMIIETEHIUI

1.1 KoHTpoJibHBbIE 3aJaHUSI M HHbIE MATEPHUAJIbI,
HCNOJIb3yeMble B Mpolecce TeKylled aTTecTanun

KouTtpoJabHbie Bonmpocsl o Teme 1:
«OCHOBBI OMOMHKEHEPUN»
OnumuTe OCHOBHBIE 3TAIbl PA3BUTUSL OMOMHKEHEPHUH.
Kakue yueHnble BHECTH CBOM BKJIAJ B OTKpbITHE CTPYKTYpbl JJHK?
Kakue MeToabl HCHIOIB3YOTCS A1l MOJIEKYJISIPHO-TEHETUUECKUX HCCIIeA0BaHnN?

KoHnTpoJsbHbIe BOopochl 0 Teme 2:
«HCTPYMEHTHI reHeTHYeCKO UHKEeHEePUun»

Uro mnpenctaBisioT coOoi TuiazMuabi?’KakoBel uX (YHKIUH Y MHUKPOOPTAHHU3MOB,
HCIIOJIB3YEMBIX B OMOTEXHOJIOTUYECKHX Tpolieccax?
Onuiure CTpOeHUE BEKTOPHBIXMOJEKYJIbl Ha ocHoBe ruiazMuaHoi/[HK. Kakumu
0COOEHHOCTSIMHM OHM 00J1aaf0T?
UYro Takoe azmuabl?
Jns kakux 1ened MCIOJIb3yIOT MCKYCCTBEHHBIE XpOMOCOMBI? B ueM ux mpeumymiecTBo
nepea IpyruMy BUIAMHU BEKTOPOB?
Kakue ¢pepMeHTBI UCTIONB3YIOT B TCHETUYCCKOW HHKEHEPUN?
KakoB MexaHu3M 1eCTBUS HIOHYKJI€a3 PECTPUKLUAN?
KakoB MexaHu3M neicTBus uras?

KouTtpoJabHbie Bonpockl o Teme 3:

«MeToabI reHeTHYeCKOil HHIKeHePUID)
OnumuTe OCHOBHBIE MPUHIMITBI TEXHOJIOTHH pekoMOnHanTHOH JJHK.
Kakue meTosp! moayyeHUs: H30JUPOBAHHBIX T€HOB BbI 3HaeTe?
[Tepeuncanre MOCIENOBATENBHOCTh ONEPALMH MPU BKIIOYEHUHM YYXKEPOJHOIO TIeHa B
BEKTOPHYIO MOJIEKYITY.
Kakue cioco0b! ucnionb3ytot ais BBeeHus pekomOuHantHoi JIHK B knetku Gakrepuit?
Onummre cnocoObl BBEEHUS pEKOMOMHAHTHBIX IIa3MUJ B KJIETKY OaKTepuu.
Yo 03HAYACT MPOLECC «IIEKTPONOPALIUI» U ISl YETO €€ NMPUMEHSIOT?
Kaxue criocoOb1 ucnionb3yroT ajist BBeaeHus pekomounanton JJHK B kieTku uBOTHBIX?
Kakue MeTosbl 103BOJISAIOT 0TOOPATh KIOHOB ¢ pekoMOnHaHTHOM JITHK?
VYKaxxuTe OCHOBHbIE OMOTEXHOJIOTMUECKHE ITalbl METOJUKN KJIIOHUPOBAHMSL.
[TpuBenuTe npumepsl papmMaleBTUUECKUX MTPENapaToB Ha OCHOBE PEKOMOMHAHTHBIX
O€JKOB.



KoHnTpoJsbHbIe Bompockl o TeMe 4:
«benkoBasi UHKeHepUsD)

1. Kaxue merozas! BBEIeHUS CllydallHbIX MyTalluil Bbl 3HaeTe?
2. Kak orobparth Oenku ¢ TpeOyeMbIMU CBOMCTBAMHU?
3. IlpuBeaurte npuMepsl MyTareHesa ¢ UCIOIb30BaHUEM OJIMTOHYKJIECOTH/IOB.
4. Yro Tako€ HOHCEHC-CYNpPeCcCOpbI?
5. Kaxue cucTeMbl 3KCIIPECCUH UCIIONB3YIOT B OMOMHKEHEpUH?
6. Kakme mnpoGieMbl BO3ZHUKAIOT IIpU  JKCIPECCMM TE€HOB  MIIEKONMTAIOUNIMX B
MUKpPOOpraHu3Max?
KoHTpoJibHBIE BONIPOCHI 11O Teme S:
«Knerounass uH:KeHepHUsD)
1. Ilepeuncnute OCHOBHBIE HAIIPaBJICHUS UCCIIEI0BAHUI B KIIETOYHON MH)KEHEPHH.
2. B03MOXHO 111 OCYIIECTBUTh MEKBUIOBOE U MEXPOIOBOE CIUSIHUE?
3. Uro npexacraBnsoT coO0r THOpUabI?
4. Yro Takoe mpoTOIiIacThI?
5. Yro takoe "Monuamiye" reHbl?
6. KakoBo 3HaueHume TruOpPUAOM JUIsI TPOU3BOACTBA COBPEMEHHBIX JMArHOCTHMUYECKUX
npenapaTos?
7. Kakwue cymecTByIOT CriocoObI OJyYEeHHS TPAHCTEHHBIX KUBOTHBIX?
8.  Kakwue cymecTByIOT criocoObI MOTy4YEHHUS! TPAHCTEHHBIX PACTCHHNA?

KonTpoabHasi padora.
Bapmuanr 1.

3anayva 1.

Bo ¢parmenTe nByxinenodeunoii monexynsl JIHK yuénsie oObnapyxwmu 720 A HYKJICOTHIIOB,

KOTOpBIE COCTaBIAOT 24 % OT WX 00ILero KOJIM4ecTRa.

Bomnpocsr:

1. Cxonbko copepxkurcs T, I', Il Hyk/1€0THAOB B OTAETBHOCTH B 3TOM (PparMEeHTE MOJIEKYJIbI
JIHK?

2. Onpeanenure AnUHY AaHHOTO (parmenTta monekynsl JJHK.

3. Onpenenure KOIUIECTBO AaMUHOKHUCIIOT B COOTBETCTBYIOIIEM (PparMEeHTE MOJICKYJIbI OelKa.

4. KakoBO OTHOLIEHHE aJJICHUH — TUMHUHOBBIX K TYaHUH — LIUTO3UHOBBIM IIapaM B
nByxuernoueyHoi mosekyne JIHK u 0 yem 0HO MOKET CBUIETENBCTBOBATH?

3amaua 2.

Jns ammudukanuu ganaoro ¢parmenta JJHK Heobxonumo nogobpats mpaiiMepsl K €ro
KOHIIaM:

5- TTUTAUT' TAATTHUI'ATTATTIAT -3°

KaxkoBa Oyner mocienoBarenbHOCTh TPaMeEPOB (JUTMHOM 10 6 HYKJICOTHIOB)?

3ajaua 3.

s nposenenus [P HeoOxoaumo monobpaTs mapy npaitMepoB (IITHHON 8 HyKIEOTHAOB) K
nanHomy ¢parmenty JIHK tak, aroObI X Temmeparypa oTxura Obljia OJHHAKOBOM.
Paccuuraiite onTUManbHy0 TEMIIEPATypy OTXKUTA.
ST-AAATHTITTUTTAATHUIATTTTATHII TATHI A3



3agaua 4.
[TonbepuTe onTUMaNbHBINA crtocod konupoBanus pparmenta JJTHK B BexTop.
FAATTHUUITTAATHITTTATAITUTAT TTAITT I TT ATIILT

VYuacTku VYuacTtku
PecTpukTaszpl pacro3HaBaHUS Pectpukrasel pacrnosHaBaHus
u mecTa paspesa JTHK u mecTa paspesa JJHK
5'-I'-*T-A-T-1I-11-3" S5'-r-r-*1-11-3°
[BamlI 3 ILIT-AT-*T-5° Haelll 3 ILIATT-5"
5'-I'-*A-A-T-T-11-3 S*-I-*1-Ir-r-3°
[EcoRI 3 ILT-T-A-A-*T-5" Hpall 3 LLrL-#11-5°
. 5"-A-*A-I'-1I-T-T-3 5-I-I-1-*I-r-r-3°
HindIIT 3 T-T-IL-T-A-*A-5' Smal 3 -Lo-THLILLS

Bapmuanr 2.

3agaua 1.

Bo ¢parmenrte ayxuenoueunoit mosekynbl JJHK yuénsie o6Hapyxmmm 1400 11 HykIeoTHIOB,

KOTOpbIE COCTABIAIOT 35 % OT MX 00ILEero KoJu4ecTna.

Bomnpocsr:

1. Cxonbko copepxkurcs T, I', A HyKJICOTUAOB B OTAECIBHOCTH B 3TOM (PparMEeHTE MOJIEKYJIbI
JIHK?

2. Onpexnenurte AMUHY AaHHOTO (parmenTta Moiekyis! JJHK;

3. Ompenenure KOIUIECTBO aMUHOKHCIIOT B COOTBETCTBYIOIIEM (pparMeHTE MOJICKYJIbI OelTKa.

4. KakoBO OTHOLIEHHE aJJICHUH — TUMHUHOBBIX K TYaHUH — LIUTO3UHOBBIM IIapaM B
nByxuernoueyHoi mosiekyne JIHK u 0 yem 0HO MOKET CBUIETENBCTBOBATH?

3amaua 2.

Jns ammmudukanuu ganaoro ¢parmenta JJHK Heobxonumo nogobpate mpaiiMepsl K €ro
KOHIIaM:

5- TTAATUTAUT TAATTHLUTIATITIA -3°

KaxkoBa Oynet mocienoBaTenbHOCTh TPAMEPOB (JUTHHOM 10 6 HYKJICOTHIO0B)?

3ajaua 3.

Jns nposenenus [P HeoOxoaumo monobpaTs mapy npaitMepoB (IIHHON 8 HYKICOTHAOB) K
nanHomy ¢parmenty JIHK tak, aroObl X Temmeparypa oTxura Obljia OJHHAKOBOM.
Paccuuraiite onTUManbHyO TEMIIEPATYpy OTXKUTA.
S-TTTTHAITTUTTAATTATITIUI TTOHI T AALT TIIIL-3

3ajaua 4.
[TonGepute onTuManeHBIHM criocod kinonupoBanus ¢pparmenta JJHK B BexTop.
AATUTTOUUITTAATHITTTATAITUTAT TTAOTTHUI TAATITT

Yyactku Yyactku
PecTpukTasbl pacro3HaBaHHs Pectpukrassl pacrio3HaBaHHs
u Mecta paspesa JJHK u Mecta paspesa JJHK
5'-I-*I'-A-T-I-1I-3 5'-I-r-*1-1-3°
[BamlI 3 ILI-T-A-T-*T-5° Haelll 3 LLIAT-T-5°
5'-T-*A-A-T-T-11-3° 5-I-*U-I-1-3°
[EcoRI 3 ILT-T-A-A-*T-5° Hpall 3 T-T-IH-5
. 5'-A-*A-I-LI-T-T-3° S-I-I-1-*I-r-r-3°
HindIIT 3 T-T-IL.T-A-*A-5° Smal 3 LTS




1.2 Crincoxk BONPOCOB M (MJIH) 3aaHUI 1151 IPOBeIeHUsI IPOMEKYTOUYHOM aTTecTAlNU

Nk WD

10.
. MeTopl OJTy4eHNs N30IMPOBAHHBIX T€HOB.

. OCHOBHBIE IPUHIIMIIBI TEXHOJIOTUU pekomOnHanTHOW JTHK.
13.
14.
15.

11
12

16.
17.
18.
19.
20.
21.

22

23.
24.
25.
26.
27.
28.
29.

30.

31

34.
35.
36.
37.

38.
39.

Cnucox BONPOCOB K IK3aMEHy
OOBeKThl U3y4YEHHUS, 3a/1a4k, METO/IbI MCCIIEIOBAHNS NOCHOBHbBIE HANpaBICHUSIPA3ZBUTHS
COBPEMEHHOMOMONHKEHEPHUH.
[ToHsTHE BEKTOpa B TEHETUYECKON MHKEHEpUH. BUIbI BEKTOPOB.
KoHcTpynpoBanue sKCIpecCUpyIOMUX BEKTOPOB M MEXaHU3MBI UX (DYHKIIHOHUPOBAHHUS.
[TpokapuoTuyeckue 1 3yKapuoTHYECKUE BEKTOPBI SKCTIPECCHH.
OCHOBHBIE KJIaCChI d)epMeHTOB,I/ICHOJIBL’»YIOH_[I/IXCSI B T'€HETUUECCKOMN HWHXXCHCPUHU.
CucreMbl S3KCTIPECCUH T€HOB B 0aKTEPHAIbHBIX KIETKaX.
[Ipobnembl 3KCIpeccuu Yy KEpOJHBIX TEHOB B MHKpoopranu3max. ObecneueHue
BO3MO>KHOCTH 3KCIPECCUH I'€HOB MJIEKOMUTAIOIINX B MUKPOOHOM KIIETKE.
Kietkn npoxokeit Kak S3KCIIPECCUPYIOIINE CUCTEMBI.
CucreMbl SKCTIPECCUH, OCHOBAHHBIE Ha KYJIbTYPE KJIETOK )KUBOTHBIX.
BeckneTounble cucTeMbl cUHTE3a OellKa.

Cnoco6s1 BBeaeHus pekomonHanTHoi JIHK B kneTku.

OO6nactu mpuMeHEeHUs] peKOMOMHAHTHBIX MUKPOOPTaHHU3MOB.

['enetndeckue Mapkepbl. MeTonbl UACHTUGUKAIMM W W30SIMA  KJIOHOB €
pexombunranTHO# JJTHK.

[IporomnactupoBanue u ciusaue ((Py3us) MpOTOIIACTOB.

Tubpuanzanus 5yKapuoTHIECKUX OpPraHNU3MOB.

KnonupoBanue sMOpHOHOB MIICKOTTUTAIOIINX.

CrocoOsI MOTy4YeHUsT TPAHCTEHHBIX JKUBOTHBIX.

OCHOBHBIE TAITBI MMOTYYCHHS TPAHCTEHHBIX PACTECHUH.

Mertons! Boifenenuss u ounctku HK u3 mpupoanbix oOpasioB. MeToabl onpeaencHus
koHueHTpanuu HK.

. @u3nuecKkue NPUHIUIBI METoAa renb-3nekTpodopesa.llpoBenenne u  mapameTpsl

arapo3HOro reiab-3JeKTpodopesa.

[IpuHIUIT PECTPUKIITMOHHOTO aHAJIN3A.

OnyopecuentHas tuopuanszanus insitu (FISH).

XapakTepucTUKa U MPUHIIUAI METO1a HO3epH-TUOPUIU3ALINY.

XapakTepHucTHKa U IPUHIIAIT METOJIA Cay3epH-THOPHIU3AIINH.

XapakTepHucTUKa U PUHIIUI METO/Ia BECTEPH-THOPHUIN3AIIHH.

Texnonoruu, ocHoBanHele Ha JIHK-unnax

Komnonents! u cxema nposenenus [1LP. TpeboBanus k opraHuzanuy MOMEIEHUN s
[MP-naboparopuu. [IpobieMa KOHTAMUHALIUH.

PasnoBumHoctu IILIP. [IpakTrueckoe HUCIIOJIB30BaHUE III1P-ananu3a TS
byHIaMEHTANBHBIX U MPUKJIATHBIX UCCIICIOBAHUM.

. Cexsenuposanue JIHK no Canrepy.
32.
33.

CekBEeHHPOBaHKE C TIOMOIIBIO KaMUIIPHOTO CEKBEHATOPA.

Ceksenatopsl HoBoro nokoseHus (Ion, SOLiD, nupocexkBenupoBanue, [llumina/Solexa).
[TorTHOTeHOMHOE CEKBEHUPOBAHUE.

Posb 6GuonHpOpMaTHKU B COBPEMEHHON MOJIEKYJISIPHON T'€HETHKE U OMOTEXHOJIOTHH.
MesxayHapoaHble 6a3bl JAHHBIX 110 MOJICKYJIIPHON OMOJIOTHUH U TEHETHKE.
Hanpasnennas moauduxanus 6eaxkoB. MeToabl HalIpaBIeHHOIO MyTareHesa.
Crny4aifHbIif MyTareHe3 M ceJeKIus OelIKOB ¢ onpeAeNeHHON (QyHKIHel (MoNeKyIspHast
SBOJIIOLINSA).

Co3naHne XUMEepHBIX U MYJIbTH()YHKIIMOHAIBHBIX OSJIKOB.

Co3nanue OenkoB ¢ ruOpuIHBIMU cBoiicTBaMu. (Co34aHHE HCKYCCTBEHHBIX OEJIKOB
denovo.



IIpaBujia BLICTABJEHHUS OIIEHKM 110 Pe3VJIbTATAM (I)DOHTaJIBHOFO OoIpoca U KOJJIOKBUYMA

- OmauyHo BBICTABJSETCSA3a TMOJHBIA OTBET HA IMOCTABJIECHHBIN BOMPOC C BKJIIOYEHUEM B
CoJlep’)KaHHWE OTBETa COAEpXaHHUsS JIeKIUH, MaTepuaJoB Yy4eOHUKOB, JOMOJHUTEIHHOU
JTUTEepaTyphl 0€3 HABOASIIUX BOIIPOCOB.

- Xopouwio BBICTaBIISIETCS 3a MOJHBIA OTBET HA MOCTABJICHHBIN BOMPOC B 00BEME JIEKIUH, C
BKIIIOUEHUEM B COJIEp)KAaHUE OTBETa MATEPUATIOB YYEOHHKOB C YETKUMH MOJIOKUTEITHHBIMU
OTBETaMHU Ha HaBOJISALIME BOIPOCHI MPENOIaBaTeNsl.

- YooenemeopumenvnoBbICTaBIsieTcss 3a OTBET, B KOTOPOM O3BYYEHO OoJiee IOJIOBUHBI
TpeOyemMoro Matepuana, ¢ MoJI0KUTEIbHBIM OTBETOM Ha OOJIBLIYIO YAaCTh HABOJSIINX BOIPOCOB.

- HeyoosnemsopumenvbHo BBICTABISETCA 32 OTBET, B KOTOPOM O3BYYEHO MEHEE IOJIOBUHBI
TpeOyemMoro MaTepuasna Wi He 03BY4YEHO IJIABHOE B COZAEpPX aHUH BOIIPOCA C OTPHUIATEIbHBIMU
OTBETAMHM Ha HaBOJSIIME BOMPOCHL, WM OOy4YaloUIMiicss OTKa3ajcs OT oOTBera 0e3
MPEIBAPUTENLHOTO OOBSICHEHUS YBAKUTEIbHBIX MPUYHH.

IIpaBuJia BLICTABJECHHS OEHKH 32 KOHTPOJLHVIO Pa00Ty

- Omauyno BBICTABIETCSA3a IIOJIHBIE OTBETHI HAa BCE BOIPOCH C BKJIIOYCHHEM B OTBET
COJIepKaHuUs JIGKLIUU, MaTeprana yueOHUKOB U JOTIOTHUTEIBHON TUTEpaTyphl.

- Xopowio BbICTaBIIsSIETCSA3a MOJHBIA OTBET HAa BOMNPOCHI B O00bEME JIEKLIMU WU OTBET C
BKJIIIOYCHHEM B COJEpXKaHHWE MaTepuaia y4eOHUKa, JOMOJHUTENBHOW JHMTEpaTyphl, HO C
HE3HAYUTEIbHBIMU HETOYHOCTSAMH.

- Yooenemeopumenvro BICTaBIIsETCSI3a OTBET, B KOTOPOM OCBEILEHBI B TIOJTHOM 00bEME /1B
U3 TpeX BOIPOCOB MJIM OCBELIEHBI BCE BOMPOCHI OoJsiee YEM HAIMOJIOBHHY, BKIIIOYas IJIaBHOE B
COJICpKAHUU.

- Heyooenemsopumenvro BbICTaBIISIETCS3a OTBET, B KOTOPOM OCBEILEH B IIOJIHOM 00beMe
OJIMH UX TPEX BOIIPOCOB, WJIN OCBEIIECHBI MEHEE MOJIOBUHBI TPeOyeMOro MaTepuala i He
OIMCAHO IJ1aBHOE B COJIEP>KaHNUU BOIPOCOB, WM HET OTBETOB, WJIM MUCbMEHHAs paboTa He
claHa.

IIpaBuJjia BbICTABJIEHMS OLIEHKH HA 3a4yeTe

VY CTHBIN OTBET CTYy/IEHTA Ha 3a4eTe OLIEHWBAETCS 10 2-X OaJUIBbHOMN CHCTEME.

OTMeTKa «3a4TCHO» CTABUTCS, CCIIH:

- 3HaHWA ONIMYAKTCA T[IYOMHOW M  COJACPKATEILHOCTBIO, JAaeTCS  IMOJHBIN
WCYCPIBIBAIOIINN OTBET, KAK HA OCHOBHBIE BOIIPOCHI K 3a4€Ty, TaK U Ha JIOMOJHUTEIIBHEIC;

- CTYJICHT CBOOOJIHO BJIaJICET HAYYHOU TEPMHUHOJIOTHUEH;

- OTBET CTYyJICHTa CTPYKTYPHPOBAH, COACPKHUT aHAIU3 CYIIECTBYIONTNX TCOPHIA, HAYUIHBIX
IIKOJI, HATIPABJICHUH U UX aBTOPOB;

- OTBET CTYJICHTA JIOTUYHO ¥ JJOKA3aTEIbHO PACKPBIBACT MPOOIIEMY, TIPEUIOKCHHYIO IS
pelIcHHS;

- OTBET CTYJCHTA XapaKTEePHU3yeTCs TITyOWHOM, MMOJIHOTOW M HE COJCPKUT (PAKTUICCKHIX
OIIINOOK;

- OTBET CTYJICHTAa WUTFOCTPUPYETCS MPUMEpPaMH, B TOM YHUCJIe U3 COOCTBCHHON Hay4YHO-
HCCJIEI0BATENBLCKOM IEATEILHOCTH;

- CTYIEHT JIEMOHCTPUPYET yMCHHE apryMEHTHPOBAHO BECTH MOWAJIOr W HAYYHYIO
JTCKYCCHIO;

- CTYJICHT JIEMOHCTPUPYET HAaBBIKM IIOMCKa W OOpabOTKM Hay4YHOU HHpOpMAIMHU U
IKCIIEPUMEHTAIbHBIX JaHHBIX.

OTMeTKa «HE3a4YTCHO» CTaBUTCS, SCIIH:

- OTBET CTyAeHTa OOHApYXWJI HE3HAHHWE WM HEMOHWMAHHE CYIIHOCTHOW 4YacTh
JUCIUIUTNHEI;




- coZlep’KaHue BOIPOCOB HE PACKPBITO, JIOMYCKAIOTCSl CYIIECTBEHHbIE (DaKTHUECKUe
OIIMOKY, KOTOPBIE CTYJICHT HE MOXKET HCIPABUTh CAMOCTOSATEIIHHO;

- Ha OOJBIIYI0 YaCTh JONOJHHUTENBHBIX BOIPOCOB MO COJAEP)KAHHIO 3adeTa CTYACHT
3aTPYJHSETCS JaTh OTBET MU HE JTaeT BEPHBIX OTBETOB,;

- CTYIEHT HE€ JEMOHCTPHUPYET HaBBIKM MOUCKAa M OOpabOTKM HAaydyHOW HMH(pOpMAIMU U
9KCTIIEPUMEHTAIBHBIX JaHHBIX.



IIpuniaoxenne Ne2 k padoueil nporpamMme AUCHHUIINHBI
«buouHKeHepUD)

MeTtoauyeckue ykazaHusi AJs CTY/IeHTOB 10 OCBOEHUIO TUCIHUTIUHBI

Nzyuenue kypca «buonHXeHepus» HaIlPaBICHO Ha pacIIUpeHue U yriryOJeHne 3HaHUi B
o0yacT MOJIEKYJISIpHOM OHOJIOTMM M TOJIYYEeHUHM HaBBIKOB HCIIOJIb30BAHUS COBPEMEHHBIX
MOJICKYJISIPHO-T€HETUYECKUX METO/IOB B U3yUEHUH Pa3HOOOpa3usi OMOJIOrMYECKIX OOBEKTOB.

OcHoBHOH (opMOH H3JI0KEHHS y4eOHOTrO MaTepHrayia o JUCIUIUINHE « bronmkenepus»
SIBISIOTCS JIeKIuu. [IpeycMOTpeHsl Takke J1abopaTOpHBIC 3aHSATHS, HA KOTOPBIX MPOUCXOIUT
3aKperieHHe JEKIMOHHOTO MaTepuaia U 3HAaKOMCTBO C METOJAaMH MOJIEKYJISIPHO-T€HETHYECKIX
uccienaoBanuii. CTeneHb TOTOBHOCTH K 3aHATHUSIM CTYJEHT MOKET IMPOBEPUTH BOIPOCAMH st
caMOKOHTpoJdsi. OHU MpHU3BaHbl TOMOYb CTYIEHTY B OOOOUICHHMM M aHaJIW3€ CBEACHUI,
MOJTyYEHHBIX U3 YUCOHUKOB U JIOTIOJTHUTEIHLHOU JTUTEPATYPHIL.

Jlis yCHemHOro OCBOEHUS AUCHMIUIMHBI OYE€Hb BAa)KHO CAMOCTOSITEIBHOE H3Y4YCHHE
OOJIBIIOTO KOJMUYECTBA TEOPETHUECKOTO Marepuayia. TeopeTHYecKHil MaTepuan Ha JIEKIHUIX
JAETCSI B COKPAIIEHHOM H3JIOKCHHH (HOCUT MPEUMYIIECTBEHHO O0030PHBIM XapakTep), OITOMY
3aKOHCIICKTHPOBAHHBIA Ha JIEKIUSAX MaTepual HEOOXOAMMO MpopadaThiBaTh IOMa WU TIPH
HEOOXOAMMOCTH  JOMOJHATh HWHPOpMANKEH, TOJy4eHHOW W3 yd4eOHOH  JuTepaTyphl,
MPAKTHYECKUX 3aHSATUH, Ha KOHCYJThTAIHIX.

Bonpmoe BHMMaHWE AOMKHO OBITH YJIEJICHO BBIMOJHEHUIO JIOMamiHed paboTel. B
KauecTBE 3aJaHUM /I CaMOCTOSTENbHONW pabOThl JOMa CTYyACHTaM IMPEAaraeTcs peIIeHue
3a]a4 110 MOJIEKYJIIPHONH OMOIOTHH.

JlJist IpOBEPKH M KOHTPOJISI YCBOCHHSI TEOPETUUYECKOTO MaTepuasia B TEUCHHUE OOYyUCHHS
MPOBOASTCS MEPONPUITUS TEKYIIeH aTTeCTalud B BHJIE (PPOHTAIBLHOTO OMpPOCca, KOHTPOJIbHBIX
paboT, KOJJIOKBUYMOB U TECTHPOBaHUS. Takke MPOBOMITCS KOHCYJIbTAIMM TIO paz0opy
HauboJee TpyJHBIX BOIIPOCOB PACCMAaTPUBAEMBIX Pa3/IENIOB.

Jlomyck K 3a4eTy MO AMCLUUILUIMHE BBICTABISETCA MO Pe3yJbTaTaM BBIMIOJHEHUS BCEX
dopM TEKylIero M MPOMEXKYTOUHOTO KOHTposid 3HaHuM. CTyaeHTaM, HE YCHEBUIMM B
OTBEJICHHOE BpeMSs MOJIYYUTh MOJOKHUTEIBHYIO OIEHKY (yIOBICTBOPUTEIHLHO U BHIIIE) XOTS OBl
10 OJHOW W3 (OPM KOHTPOJISA, MpeIaraeTcsl caadya 3adera B yCTHOW (opMe ¢ morameHHeM
JONITOB 710 OUITMAILHOM JaThl 3a4€THOTO MEPOIIPHUSITHSIL.

OCBOUTH TEOPETUUYECKYIO YaCTh AUCLUUILIIMHBI CAMOCTOSTENBHO CTYJIEHTY CJI0KHO B CUILY
Oonpiioro odbema Martepuana. [loaToMy mocemieHue BceX ayIUTOPHBIX 3aHATHI SBISETCS
HEOOXOANMBIM.

TBopueckasi camocTosiTenbHas paboTa BKIIOYAET HamucaHue pedepara Mo 3aJaHHBIM
TeMaM. 3aJjaHKe BbIAAECTCA HHANBUAYAIbHO KaXXA0My CTY/ACHTY B Hayase 7 ceMecTpa.

Tpebosanus no noocomoske pegepama.

1. Br160p u cornacoBanue TemMbl pedepara ¢ mpernoiaBaTelieM.

2. CornacoBaHue cpoka caun pedepara B COOTBETCTBUH C KAJICHAAPHBIM ITIAHOM
U3yYCHUS] TUCIIUILTHHBI.

3. Pedepar noarorasnmBaercss B opMe MPE3CHTAIMH IO TEME UCCIICIOBAHUS (CM.
OCHOBHBIC TPEOOBAHUS K TIOJrOTOBKE MIPE3CHTAIIHH).

4. 3ammTa paboThI IPEANoIaraeT yCTHOEe COOOIIEHNE U JJEMOHCTPALIMIO CJIAI0B

(pe3eHTaIUM) U BUIECO3AMKCE, TOITOTOBICHHBIX B Ipoliecce pedepupoBanus. Bpems,
OTBEJICHHOE Ha MpeJCTaBICHUE PabOThI, JOIKHO COCTaBIATh 10-15 MuHyT.

5. B kadecTBe HCTOYHMKOB PEKOMEHYETCsl UCTIOIB30BaTHCS PECYPChI, HAYUHO-
TEXHUYECKYIO JJUTEPATYPY U MEPUOANKY, BHITYIICHHYIO 32 Mociennue S net. JJomxHO
HCIIONIb30BATHCS HE MEHEE 5 HCTOYHUKOB.

Tpebosanus k n0020mosKe npe3eHmayuu.
1. PexomenyeMmblil 00beM mpe3eHTanuu: 8-12 cnaiiios.



2. Ha craproBom cnaiife nomkHBI OBITH 00s3aTeIbHO MPHUBEACHB: Tema pedepara.
Ceenenus 00 aBrope: ®UO, rpynma.

3. Crenyromuii cnaiin: Kparkas annorauus pedepara (He 6oiee 3-4 npenaoxeHuit).
AHHTOTaIMs J0DKHA OTBEYAaTh HA BOIPOCHI: YEMY IOCBAIICHA JIaHHas paboTa? 4TO MMEHHO
paccMaTtpuBaeTcs B JaHHOH pabote?

4. [Tocnenyromue cnaiapl: M3JI0XKEHUE OCHOBHOIO Bompoca. PekomeHayercs
MaKCHMaJIbHO HACHIIIATh CJalIbl WUTFOCTPATUBHBIM MaTepHaioM K TeKCTy. Ha kaxxj1oM HOBOM
craiiie JOJKHBI COACPIKATHCA CXeMbI, Tpaduku, TadauIel U np. M300pakeHuss 1 HAAMKUCH Ha
PUCYHKaX JOJKHBI OBITh YETKUMHU U XOPOIIIO YUTATHCS.

5. Ha nocnennem cnalige mnpe3eHTalMu JIOJDKEH OBITh TPUBEICH CIIMCOK
UCIIOJIb30BAHHBIX HMCTOYHUKOB JUTEPATyphl. YKa3bIBaTh IOJIHBIC BBIXOJHBIC JaHHBbICE KHUT U
KypHaIIbHBIX cTared. Mcrounuku Internet momkubl ObITH TpuBeneHbl B Bujae URL ¢ TouHBIM
yKa3aHUEM pecypca.

Kpumepuu oyenusanus pabomeoi.

- COAEP)KATEeJIIBHOCTh, JIOTMYHOCTb, apPryMEHTUPOBAHHOCTh M3JIOKEHUS M OOIIUX
BBIBOJIOB;

- YMEHHUE aHAJIU3UPOBaTh PA3JIMYHbIE UCTOUYHUKHU, U3BJIEKATh U3 HUX HCUYEPIBIBAIOLIYIO
UH(POPMALIMIO, CUCTEMATU3UPYS U 0000111as ee;

- YMEHHE SICHO BBIpaXaTh CBOM MBICIM B YCTHOH ¢opme, SpKOCTh, OOpa3HOCTBH
BBIp)XEHUH, MHANBUYATbHOCTh CTHIIS aBTOpa pedepara;

- MPaBWIBHOCTh OGOpPMIICHUS pabOTHI (COOTBETCTBHE JEMOHCTPAIMOHHBIX MaTEPHAIOB
OCHOBHBIM TpeOOBaHUAM K 0O(POPMIICHUIO MTPE3CHTALNH).

Y4eOHO-MeTOANYECKOE 00ecnieYeHue
CAMOCTOSITE/ILHON Pa0oThI CTY/ICHTOB M0 JUCHUILINHE

Jis camMocCTOSITeNsHOM pabOThl OCOOEHHO PEKOMEHAYETCS HCIOIB30BaTh Y4EeOHYIO
autepaTypy. K TakuM MOXKHO OTHECTH ClEeAYIOLIUE U3TaHMs:

Kumynes N.®. OO6mas u MoJeKylspHas TeHeTHKa : ydel. mocoOue ansi BY30B.
Hoocubupck, Cub. yaus. uza-so, 2003, 479 c.

JIstouH b. I'enst / Ilox pen. [1.B. Pe6pukosa. M.: BUHOM. Jla6oparopus 3Hanuii, 2012.
896 c.

OO030pHBIE M HKCIIEPUMEHTaJbHBbIE CTAaThU B KypHalax «MonekyaspHas OHOIOTH,
«buoxumusy, «I'eHeTuka» u ap.

Taxke mis momdbopa y4deOHOM JUTEPATyphl PEKOMEHIYETCS HCIOJIb30BaTh IIUPOKUN
CIEKTP UHTEPHET-PECYPCOB:

1. Uudpopmanuonnasa cucrema «EamHoe OKHO gocTtyna K 00pa3oBaTebHBIM
pecypcam» (http://window.edu.ru/library).

Henmpto co3manms wWHDOPMANMOHHOW  CUCTeMBl «EQWHOE OKHO JIOCTyma K
oOpazoBatenbHbIM pecypcam» (MC «EnuHoe OKHO») sBIsieTcss oOecmedyeHue CBOOOIHOTO
JOCTyIa K WHTETPAIIBHOMY KaTajory oOpa30BaTelbHBIX HHTEPHET-PECYPCOB M K AJICKTPOHHOU
Ooubnuoreke y4eOHO-METOIMYECKUX MAaTepuaaoB [Uisi OOmIero U MpOQecCHOHATHHOTO
o0Opa3oBaHusl.

Nudopmannonnas cucrema «EnnHoe OKHO JocTyma K 0Opa3oBaTelbHBIM pecypcamy»
co3mana mo 3aka3zy dexepanbHOrO areHTCTBa 1Mo oOpaszoBanuio B 2005-2008 rr. T'onoBHOMU
pazpaboTunk mpoekta — DenmepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE — YUpEXKACHUE
lNocynapcTBeHHBIN Hay4YHO-HCCIIEIOBATEIBCKUM HHCTUTYT WH(OPMAIMOHHBIX TEXHOJOTHM H
tesnekommyHukauii (PI'AY 'HUU UTT «Mudopmuka») www.informika.ru.

NC «EnmuHoe OKHO» 00BeIMHSET B eIWHOEe WH(POPMAIMOHHOE IPOCTPAHCTBO
ANIEKTPOHHBIE PECYpChl CBOOOJHOTO JOCTymHa M BceX ypoBHeH oOpaszoBanus B Poccum.
Paznienb1 3TOM cUCTEMBI:



- DJIeKTpOHHasi OMOJMOTeKAa — SBISETCS KPYNHEHIIMM B POCCHUIICKOM CETrMEHTE
HuTepHeTa XpaHWINIIEM MOTHOTEKCTOBBIX BEPCUN yUeOHBIX, y4€OHO-METOAUYECKUX U HAyUHBIX
MaTepHalioB C OTKPBITBIM JjaocTynoM. bubnmnoreka conmepxkut 6Gonee 30 000 marepuanos,
UCTOYHUKAMU KOTOpBIX SBISAIOTCA  Oojiee  TPEXCOT POCCHMCKMX BY30B U JIPYrHX
o0pa3oBaTeNbHBIX M HAYYHBIX YyupekaeHui. OCHOBY HANOJHEHUS OMOTUOTEKH COCTaBISIOT
JNIEKTPOHHBIE BEPCUU y4eOHO-METOIMYECKUX MAaTepUalioB, IOATOTOBJICHHbIE B BY3aX,
MPOIIEIINE PEIEH3MPOBAHNE U PEKOMEHOBAHHBIE K MCIOIh30BAaHUIO COBETaMU (DaKyIbTETOB,
y4e0HO-METOINYECKUMU KOMUCCUSIMH ¥ JPYTUMH  BY30BCKUMHU CTPYKTypamu,
OCYIIECTBIISIONIUMHU KOHTPOIIb yUeOHO-METOIUIECKON ACSITETbHOCTH.

- HWHTerpajJbHbIili KaTaJOr 00pa30BaTeJbHbIX HMHTEPHET-PECYPCOB COIECPKUT
MPEJICTABICHHBIE B CTAaHAAPTU30BaHHOW (hOpME MeETaJaHHBIE BHEIIHUX PECYpPCOB, a TaKkKe
COJICPKUT OTMHUCAHUS MOJTHOTEKCTOBBIX IMyOJIMKAIIUN 3JEKTPOHHOU Onbnamoreku. OOmmii o0beM
karajora mpesbimaer 56 000 meraomucanmii (13 HUX okono 25000 - BHENIHHWE PECypChl).
Pactmmpennsiii mouck B "Kartamore" ocymiecTBiseTcss Mo Ha3BaHUIO, aBTOPY, AHHOTAIIMH,
KITIOYEBBIM CJIOBAaM C BO3MOXXHOW (UIBTpAllMedl MO TEeMaTHKE, MPEAMETy, THUIy MaTepuaia,
YPOBHIO 00pa30BaHus U ayJUTOPHH.

- N30pannoe. B pasnene mpeacTtaBieHbl MOAOOPKH HAuWOOJIEEe COICPIKATEIBHBIX H
MOJIE3HBIX, [0 MHEHHIO PENaKIHUU, WHTEPHET-PECYpCOB Ui OO0IIEro U NpodecCHOHATbHOIO
o0Opa3oBaHusl.

- bubanorexku BY30B. Paznmen comepxut moaOOpKH CaWTOB BY30BCKHX OHOJIHOTEK,
AIIEKTPOHHBIX KaTaJIOTOB OUOIMOTEK BYy30B M IMOJTHOTEKCTOBBIX JIEKTPOHHBIX OMOIMOTEK BY30B.

Jlst caMOCTOSATENIbHOTO Toa0opa JuTepaTypbl B Oubmmnoreke Spl'Y pexomenmyetcs
UCIIOJIb30BaTh:

1. JInunblii  kabu”er (http://lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXHOCTH
NOJy4YeHHUs1 on-line T0CTyma K CIUCKY BBIJAHHON B aBTOMAaTH3WPOBAHHOM PEXHUME JTUTEPATYPHI,
IPOCMOTPa ¥ KOMUPOBAHMS IEKTPOHHBIX BEPCUM N3JaHUN COTPYAHUKOB YHUBepcuTeTa (yuel. u
METO/I. TOCOOWSI, TEKCTHI JICKIUH | T.1.) J{1s1 paboThl B «JImaHOM KaOWHETE» HEOOXOAMMO 3alTH
Ha caift Hayunoit 6ubnuorexku SApl'Y c mo0oii Touku, uMeromei goctyn B Internet, B MyHKT
MEHIO «OJIEKTPOHHBIA KaTajor»; TMPOWUTH MpOIenypy aBTOPH3AIMH, BHIOpAaB BKIAAKY
«ABTOpU3aLUAY, U 3aMI0JIHUTH MIPEJICTaBICHHBIE OIS HHPOPMALIUH.

2. JnexkTpoHHas 0ubIMOTEeKa yueOHbIX MaTepuaiaos Apl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php) conepxkut Oomnee 2500 MONHBIX TEKCTOB
y4eOHBIX W Yy4eOHO-METOJMYECKUX MAaTEpUaNOB IO OCHOBHBIM H3YyYaeMbIM JHCHIUIUIMHAM,
U3/JaHHBIX B YHUBepcuTeTe. JlocTyn B ceTu yHUBEPCUTETA, JINOO MO JIOTUHY/TIApOITIO.

3. DaekTpoHHasi kKapToTeka « KHUroo6ecne4eHHOCTh
(http://www.lib.uniyar.ac.ru/opac/bk _bookreq find.php) packpsiBaeT y4eOHbIII QoHI HAyIHOMH
oubmmoreku  SApl'Y, mnpenocraBiaseT — ONEpaTUBHYO  MHGOPMaLMIO O  COCTOSHUU
KHUT000ECTIEYeHHOCTH TUCIIMITIIMH OCHOBHOM M JONOJHUTENBHOM JIUTEpaTypoi, a TaKKe [UKIA
JTUCHIUTUIMH ¥ CHEIHAIbHOCTEH. DIIeKTpOHHAst KapToTeka « KHUT00OeCcTie4eHHOCTE) OCTYITHA B
CeTH yHUBepcuTeTa u uepe3 JInunblii kabuHeT.



