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I_Ie.]'ll/l " 3aJaYi JTMCHUIIJIMHBI.

Iens: hopmupoBaHue y CTyICHTa 3HAHUH, YMEHHI M HABBIKOB TI0 OEITKOBOW WHKEHEPHH

3agaun:

® JaTh TPEACTABICHUE O CTPYKTYPHOH OpraHu3ali HYKJIEHHOBBIX KHCIOT H
OENKOBBIX  MOJIEKYJ, (OpPMHUPOBAaHMM WX  HPOCTPAHCTBEHHOW  CTPYKTYpHI,
HE00X0IMMOE AJIs1 OCBOCHHUSI METO/I0B T€HETUUYECKON 1 O€JIKOBOM MH)KEHEpUH;

® DAcCMOTPETh CYMIECTBYIOUIME MHCTPYMEHTBl W TOAXOJbI, HCIIOJIb3YyeMble s
HOJy4EeHHUs] TEHETUUECKUX KOHCTPYKLUI U OETKOBBIX MOJIEKYJ;

® JaTb OCHOBHBIC HAINpPAaBJICHUS PA3BUTHUS M MPUMEHEHUS METOJOB OEIKOBOU
WH)XEHEPUU B SH3UMOJIOTHH, MOJICKYJISIPHOM OMOJIOTHN M OMOTEXHOJIOTHH;

® HAyyuTh YMEHHUIO CaMOCTOATEILHOIO IOMCKAa W  aHainu3a HHGOpMaIuH,
UCIIOJIb30BAaHUIO €€ B IPOLIECCE HAYUYHO-IIPAKTUYECKOMN 1EATEIIbHOCTH.

1. MECTO JUCIUIIVIMHBI B CTPYKTYPE OOII BO

2.1. Yuebnas mucuurinHa «beiakoBask HHKCHEPHUs» OTHOCHUTCS K 4acTh, GpopMupyemMoi
ydacTHUKaMu 00pa3oBaTelbHbIX OTHOIIeHUU. M3ydaercs Ha 3 Kypce, B 6 cemecTpe.

2.2. JIns w3ydeHUs JaHHOW Y4eOHOW MUCIUIUITMHBI HEOOXOIUMBI 3HAHHS, YMEHUS W
HaBBIKM TI0 Omoxumuu, OuOU3MKE, MOJEKYISIPHONH OHOJOTHH U JPYTHMM JUCIHUIUIMHAM,
M3y4aeMbIM Ha 2-4 Kypcax.

2.3. Ilepedyenp mocaeayOMMX Y4eOHbIX TUCIUILUINH, TSI KOTOPBIX HEOOXOIUMbI 3HAHHUS,
YMECHHSI W HAaBBIKH, (OPMHUPYEMbIC JaHHOW yd4eOHOW JUCHUIUIMHON: «BHOTEXHOJIOTHS
«Hanobuorexnonorun», «Kinerounas u TkaHeBasi HHXEHEPHUS.

I 1. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JUCIHUIIJIMHBI

[Tpomiecc ocBOCHMS TUCITUIUIMHBI HAIIPaBJICH Ha (OPMHUPOBAHKE CIICTYIOIINX YJIEMCHTOB
komnereHuii B cootBercTBUM ¢ ®I'OC BO u OIIOII BO no HampaBiieHHIO MOIATOTOBKU
06.05.01 «bunnxenepust u bnonHPpOpPMATHKA

[IK-1: CnocobeH TBOpYECKHM HCIONB30BaTh HM TNPUMEHATh (PyHAaMeHTaIbHBIC
MIPEICTABICHUS OWOJIOTUHU, CMEKHBIX TUCIUILINH U COBPEMEHHBIE METOI0JIOTUYECKHUE TTOAXOIbI
JUTSL OTIPEJIeICHHs] TIEPCIIEKTUBHBIX HAMpaBlIeHUI HAYYHBIX HCCIEIO0BaHUN B cepe MONTydeHHUs,
W3Y4YEHUSI M TPUMEHEHHUs PA3JIMYHBIX MPUPOJHBIX, U3MEHEHHBIX MPUPOIHBIX OMOJOTUYECKUX
O00BEKTOB, HCKYCCTBEHHBIX, OPraHU3MOB a Takke OMOMaKpOMOJEKYJd, o00paboTKy U
MOCJIETYIONIUIM aHaTN3 OOJIBIIIOTO MAacCHUBa MH(OPMAIIUU 110 OMOJTOTUUECKUM OOBEKTaM.

Ilepeyens mnuIaHMpYyeMBIX pe3yabTATOB OOy4eHUs] 1O JAUCHHUILIMHE (MOJYJIIO),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKCHHUSI KOMIIETCHIIHI

IK-1 IK-1.1 3HaTh:  QyHAAMEHTAIbHBIA U
Criocoben TBOPYECKH | 3HAET aKTyaJIbHbIEC | IPAKTHYECKUI aCNEKThl TEHHOW U
UCIIOJIb30BaTh " MPUMEHSTH | POOJIEMBI, OCHOBHBIE | OEJIKOBOW MHXEHEPHUHU KaK HAYKH;
(byHAaMeHTa bHbIC TPEJCTABICHHS | OTKPBITUS. B OOJACTH | OCHOBHBIE METOJbI W TOAXOJBI
OMOJIOTMH, CMEXHBIX JUCLUUILINH U | U3yYCHHS JKUBBIX | IIPH MOJIyYCHU U HOBBIX
COBPEMEHHBIE METOAOJIOTHYECKUE | OPraHU3MOB 1 | KOHCTPYKIMH U TIPOAYKTOB;
MIO/IXO/1bI JUIsL oTrpenesieHus | OMOJOTHIECKUX CHUCTEM

IIEPCIIEKTUBHBIX HaIIpaBJICHUM | pa3JInYHBIX YpOBHEU

HAYYHBIX HCCIIEIOBaHMH B cdepe | OpraHu3alu U crocoOeH

MIOJIY4YEHUS, H3y4YeHUs U | HCIIONB30BaTh

MIPUMEHEHUS pPa3IuYHBIX | TEOPETUUYECKUE 3HAHUS U

IIPUPOIHBIX, U3MCHEHHBIX | YMEHUSA B Hay4HO-

IPUPOIHBIX OMOJIOTHUECKUX | MCCIIEe0BATENLCKON
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00BEKTOB, HCKYCCTBEHHBIX,
OpraHu3MOB a TaKxKe
OromMakpoMoIieKya, o0paboTKy u
MOCIeAYIONMKA aHaIn3 OOJIBIIOTO
MaccHuBa HHPOPMAITUH 110
OMOJIOTHYECKUM 00BEKTaM

JICSITETIHHOCTH.

IK-1.2 YMmeTh: MOJTb30BATHCS
Ymeer HCTIOJIb30BaTh | COBPEMEHHBIMH 0azamu
(byHIaMeHTAIbHbIC 3HAHHS | OMOJOTHUECKUX JTAHHBIX,
" COBpEMEHHBIC | Mpe/laraTh ~ CBOM  PEHICHUS
METO/I0JIOTUYCCKUE KOHKPETHBIX HAYYHBIX u
MIOJTXOJTBI JUIS | TIPAKTHYECKH 3HAYMMBIX 33134
MEPCIICKTUBHBIX 0EIKOBOM HHKEHEPHUH;
HalpaBJCHUI Hay4HbIX

HCCIIeJOBaHNM,

MOCTPOCHHUS

HH()OPMAITHOHHBIX

MoJiefied M TMPaKTUYECKHUX

pa3paboTok B chepe

npoheCcCUOHANTBHOMN

JIESITETIbHOCTH.

IK-1.3 Bnanets: HaBBIKAMU
Biageer HaBBIKAMHU | IIPOCKTUPOBAHUS MOJIEKYIIIPHO-
TBOPYECKOTO0 MPUMEHEHUS | TCHETUYECKUX KOHCTPYKIMHA U
METO0JIOTUICCKUX MPOJYKTOB OenKoBoit
MOJIXO/IOB IS Pa3pabOTKH | HHKEHEPHH.

MoJeIIeH, HOBBIX
TEXHOJIOTH, MATEPUATIOB U
OHOJIOTHYECKHX 00BEKTOB C

L[eJIeHaIIpaBJIEHHO
W3MEHEHHBIMU

CBOMCTBaMH, METOJIOB
BBIPAOOTKH TMPAaKTUYECKUX
pEeKOMeHaanui TUIS
peLeHus 3ama4y
poheCCHOHATBHOMN
JIeSITeNIbHOCTH.




IV.COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0BbeM TUCHHUILINHEI COCTABJIACT 2 3a4YeTHbIe eIMHUIBI, /2 Yaca.

W3 HUX peanu3yeTcs C HCIOIh30BAHUEM JICKTPOHHOTO 00YYCHHS U JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH 4 Yaca.

®opMa NIPOMEKYTOUYHON ATTECTALUM . 3a4eT

4.1 Conep:xxanue AUCUMILUIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM, ¢ yKa3aHHeM BH/0B Y4YeOHBIX 3aHATHI M OTBEJIEHHOI0 HAa HHUX

KOJUYECCTBA aKAACMUYCCKUX YaCOB

Ne Paszgen pucuumiInHbl/TeMa = Bunsr yueOHOM paboTHI, ®opma
n/H M BKJTFOYas CAMOCTOATENIBHYIO PadOTy 00ydaromuxcs, TeKyLIero
= E MIPAKTHIECKYIO TIOATOTOBKY U TPYJOEMKOCTh KOHTPOJIA
2 g (B "acax) ycneBaemocTu/
4 g KonTtaxTHas paboTa mpernoaBaTess ¢ = ®opma
= S 00y4aroInMHuCs 2 NPOMEKYTOYHOM
g = 3 = aTTecTanuu
131 =3 s
el g = [nc: Jlexnus Cemunap/ KoncyabTanus S E (1o cemecTpam)
3 e =S IIpakTHueckoe, § %
5| 8 - JaabopaTopHoe .
O] A = = 3ansTHE/ O =
1 2 3 4 5 6 7 8 9 10
1 o - VYcrHbI# onpoc
Tewma 1. [Ipeamer u 3anaun 6eIKOBOI HHXCHEPHUU 6 1 1 - - p
2 - VYerHslit onpoc
Jokmaz ¢
Tema 2. CTpyKTypHAast OpraHU3aIisi OSIKOBBIX MOJICKYIT 6 11 6 3 6 2 IpeseHTAIHeH
3 B VeTHBI onpoc
Tema 3. PanmoHanbHBIN IU3aliH U pelu3ailH OEIKOBBIX 6 12 6 3 6 3 Jloknan ¢ }
MOJIEKY NI Mpe3CHTALMEU
4 Tema 4. HanpaBneHHast BOJIOIUS O€TTKOB 6 - VcrHbIf onpoc
Jokmaz ¢
6 12 3 6 3 npe3eHTanuei
5 Tema 5. T'eHHO-WHXCHEPHBIE METOABI  OCIKOBOU - VYerHbIi onpoc
HHXEHEPHU Hoxmaz ¢
6 13 7 3 7 3 npe3eHTaluen




6 Tema 6. CuCTEMBI S3KCIIPECCHH FE€HOB

VYerHslit onpoc

6 | 13 7 3 7 3 | Hoxmanc
npe3eHTauuei
4.2 T11aH BHeayIUTOPHOH CaMOCTOATEIbHOI padoThHI 00y4YaOUXCS M0 JUCHUIIIHHE
CamocrosiTenbHas paboTa 00y4aromuXxcs VYuebHo-
METOJUYECKOe
OueHouHoe A
Cemectp HasBanwue pa3zziena, TeMsl . Cpokn  |TpymoeMKOCTB obecrieueHne
Bun camocTosiTenbHOM paboTHI CpPeICTBO .
BBITTOJTHEHHS (gac.) CaMOCTOSITEILHO M
paboThI
Wzydyenne  yuebHOTO  MaTepuana ¢ VCTHBIH o1poc Pazgen V.a-r
6 CrpykTypHas OpPraHU3aLMs (MCI0JIb30BAHUEM peKoMeHayeMOi 12 2 Joknan ¢
OEIIKOBBIX MOJIEKYJI JIUTEPATypHI IS IIOATOTOBKH K [pe3eHTauue
MPAKTUYECKUM 3aHATHSIM.
Wzydyenne  yuebHOTO  MaTepuana ¢ -«-
. . _ |ucnone3oBanuem PEKOMEHTyEMOi Yeraslii onpoc
6 PaI_II/IOHaJ'H:HLII/I JAU3anuH U PCAU3anH JUTEpaTyphI TUTS MTOITOTOBKH K 3.5 3 Hoxman ¢ 3
OE/KOBEIX MOJICKYII IIPAKTHYECKUM 3aHSTUSM. Tpe3eHTalHen
Nzydyenne  ydeOHOTO  MaTepuana ¢ Yerustit onpoc -«
6 HaHpaBJIeHHaSI ABOJIONUSA OCIKOB  [MCMONB30BaHUEM pEKOMEHAYEMOH 6-8 3 Joxnan ¢
JINTEpATYyphI A NOArOTOBKM K npe3eHTauueit
MIPAKTUYECKUM 3aHSTHSIM.
FGHHO-I/IH)KCHepHBIG Meropl|3ydenne  ydebHOro  Marepumana VYcrHblii onpoc -«
6 6GJIKOBOI>'I I/IH)KeHepI/II/I HUCIIOJIB30BAHHUEM PEKOMEHAYEMOU 9-12 3 I[OKJ'Ia,H C .
JIUTEpPATypHhI IS MHOArOTOBKU K Mpe3CHTaluen
NPAKTUYECKHUM 3aHSATHSIM.
CucTembl SKCIIPECCUU TE€HOB. Wsyyenne  ydeOHOro  marepuana YcTHBI onpoc -«
6 HCTOJIb30BaHUEM PEKOMEHAYEMOU 13-16 3 Joknan ¢
JIATEPaTyphl InIE: MOJArOTOBKHU K npe3eHTaLueii

MPAKTUYCCKUM 3aHATUSIM.

OO0mmit 00beM caMOCTOSTENEHON paboThI 10 aucHuIuInHe (dac) — 14

W3 Hux 00BEM caMOCTOSITENIFHON PabOThl C HCIIOJIL30BAHMEM JICKTPOHHOTO OOYYEHHS WM JUCTAaHIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHH (Yac) -4




4.3 ConepxxaHue y4eOHOIro MaTepuaJia

Tema 1. IIpeamer u 3axa4u 0eJIKOBOM UHKEHEPUH

[Ipennoceiiku mosiBiIeHHUsT OEIKOBON MH)KEHEpUHU: TexHoJorus pekomOunaHTtHeix JIHK,
XUMHUYECKHUM CUHTE3, TEOPETUUECKUE METOIbI MIPeICKa3aHus CTPYKTYpPHhI Oelka.

Crpareruu TmOJIy4eHHUS] HOBBIX O€JIKOB (pallMOHAJNBHBIN JU3allH W HalpaBJICHHAs
MOJICKYJISIpHAS YBOJIIOLINSA).

Tema 2. CTpyKTypHAasi Opranu3anus 0eJJKOBbIX MOJIEKYJI

YpOBHH CTPYKTYPHOH OpraHu3aiy OEITKOBBIX MOJIEKYJI.

Perynspubie BTopuuyHble CTPYKTYpbl. OCOOEHHOCTH HX OpraHu3anuu. Poib BTOPHUYHBIX
CTPYKTYP B (POPMUPOBAHUU JOMEHOB.

Krnaccudukanus mnpocTpaHCTBEHHBIX CTPYKTYp OenkoB. dopmupoBaHue OenkaMu
IIPOCTPAHCTBEHHOU CTPYKTYPBI.

®onaunr 6enkoB. [llanepoH-3aBUCUMBII U MTPO-3aBUCUMBIN (DOJIIUHT.

Tema 3. PauuoHanbHbIi JM3alH U peau3aiiH 0eJIKOBBIX MOJIEKYJI

[IpoekTupoBaH¥e HOBBIX OCITKOB M ()EPMEHTOB.

Meroasl HampaBiaeHHOro myrtareHesa. [lomydeHue nenenuil M BCTaBOK. MyrtareHes ¢
WCIIOJIb30BaHUEM  ONUroHykineotunoB. [ILP ¢  mepekpblBaromMMHUCA — IpailMepaMu..
Meranpaiimepbsl. MyTareHes ¢ UCIOJIb30BAHUEM C UCIIOJIb30BAHMEM HOHCEHC-CYIIPECCOPOB.

Tema 4. HanpapieHHasi 3BOJIIOIHS 0€JIKOB

Merto/ibl BBEACHUS CIIy4alHbIX MyTaluid. XUMUYECKUN MyTareHes.

Monekynsipublii nucruieid (daroBblii  kieTouHblii, pubocomubii u MPHK-gucmneit).
JpoxokeBas nuruOpujHasi CUCTEMa OLEHKM Oenok-0enkoBbix B3aumojeictsuil  (Y2H);
OaktepuanbHbie auruOpuaHbie cuctembl (B2H). MonoruOpuansie (Y1H) u TpuruGpumnbie
(Y3H) npoxokeBbie cuctemsl. [lentuaasie ¢aropsie OMOIUOTEKH.

Tema 5. 'eHHO-HH:KeHEPHBIE MeTObI 0€1KOBO UH:KEHEPHH

@depMeHThI, UCMOIb3yeMble B T€HETHUECKOW HWH)KEHEpHUU. DHAOHYKJEa3bl PECTPUKIINU.
JHK-nonmumepasza | E.coli, ¢pparment Knénora, T4 JIHK-nmonmmepasa. Hykneaza S1. 5°-
docdar/-OH, nomunykneotunkunasza (T4 PNK), ¢ocdatasza (menounas CIAP wmm np.) JHK-
murasa (T4 u ap.) Anantepsl. 5’-3k30HyKjea3a, cOopka 1o I'nocony.

ITIP. Cnemuduueckne Buabl IMIP: RT-PCR (o6mwme mnpunmunsl, B T.4. RACE),
«uHBepTupoBanHas» (inverse) IILIP, acummerpuunas I[P, «Bnoxenunas» (nested) ITLIP.
[Mpunnuner  koiuyectBennow IIIP  (real-time, «umdposas» (droplet digital) TIIIP).
Konunuectsennas [T1P: ocobennoctu real-time PCR. Ummyno-TTL[P.

bubnuoreknu rexos. Pazmep Oubnmoreku. PaciierieHne reHoMoB Ha (parMeHTHl Uis
KOHCTPYHpPOBaHUs OMOIHOTEeK. BEKTOPHI, HX €MKOCTh, 0COOEHHOCTH pabOTHI C HUMHU.

CekBeHUpOBaHHE HYKJICMHOBBIX KHCIIOT. CoBpeMeHHbIE METObI
BBICOKOTIPOU3BOMTEIHFHOTO CEKBEHHPOBAHUS: MPHHIMUIBI, NPEUMYIIECTBA W HEJIOCTATKH.
[Mpunnuner NGS tpetsero mokonenust (Helicos, SMRT, Oxford Nanopore).

Tema 6. Cucrembl 3KCIIPeCCH TeHOB

CriocoObI 3KCpeccuy TeHOB B OETKOBOI MH)KEeHepHH (TIpsiMasi, THOpHUIHAS U SKCIIPECCHS
¢ cekpenueit). OCOOEHHOCTH pa3IMYHBIX CIIOCOOOB IKCIIPECCHH.

DKcnpeccusi TeHOB B KJIETKaxX JAposxokeil. Buasl qpoxokeBbIx BeKTOpoB. MHaymbensHbIe
cucteMsl. JlpoxokeBass AByruOpuaHas cucrema. OpHoruOpuaHas, TpuruOpuiHas, oOparHas
JIBYTUOpUIHAS CUCTEMA.



DKcrmpeccus TeHOB B KJeTkax miekonuTatomux. Meroasl Beenenust JJHK (xumuueckue:
JUTNOKAaTHUOHHAS, TOJMATUICHUMUHHASA, KanbluiipocdaTHas; dusnueckue: 3IEKTpOHoparus,
MarHUT-OTIOCPEIOBaHHAs, OOMOapIUPOBKA, MHUKPOWHBEIIMPOBAHUE, BHUPYCHI). TpaH3uUTHAs
skcrpeccus. IIpomorepel u uHAyUUOenbHbIE cUcTeMBbl. VccnenoBaHue BHYTPUKICTOYHON
JIOKaJIH3auy OEIIKOB.

[Tonyuyenne pexOMOMHAHTHBIX O€NKOB B OakTepHalbHBIX KieTkax. lcnonp3yembie
npomotopsl (lac, TS5, T7). [IpeBpaiieHue KOHCTUTYTUBHBIX MPOMOTOPOB B HHIYIHOCIBHBIC.
[IpoGieMbl ¢ HapaOOTKON HYKapUOTHYECKUX OEIKOB B OakTEepHaIbHOW CHUCTEME, TeJbla
BKJIIOYCHUS, onTuMu3aius 3kcrpeccuu. Taru (6xHis, GST, ZZ), caiiTel crieliupUUHBIX IPOTEas.
Briienenue u ouncTka peKOMOMHAHTHBIX OEJIKOB B HATUBHBIX U JIEHATYPUPYIOUINX YCIOBHUSX.
Penatypanus 6e1KoB.

Ilepeyenb ceMMHAPCKHX, IPAKTHYECKUX 3aHATHI U JIA00OPATOPHBIX padoT

Ne | Nepasgena | HammenoBanue TpymoeMKocTh Orenounsle | PopMupyeMbIe
/T1 U TEMBI CEMHHApPOB, (dac.) cpencTBa KOMITETCHITHH
JTMCHUIUIAH | PAKTHYECKUX W | Bcero| U3 mux *
Bl nabopaTopHBIX 4acoB IpakTHYeCcKas (MHIUKATOPBI)
pabot II0/ITOTOBKA
1 2 3 4 5 6 7
1 IK-1
Tema 2. CrpykrypHas 6 6 VerHbri
OpraHu3anus ornpoc
OCIIKOBBIX
MOJIEKYJT
2 Tema 3 PannonansHeli 6 6 | Vermsii onpoc TK-1
IOU3akiH U Joxkmnaz ¢ §
pen3aiin Mpe3eHTanuen
OCITKOBBIX
MOJIEKYJI
3 Tema 4. HanpasieHnast 6 6 TK-1
VYerHslit onpoc
ABOJTIOIHS OEIKOB Joxnan ¢
TMpE3CHTAlluECN
4 Tema 5. VeTHBIH onpoc TIK-1
I'enno- 7 7 Joxmaz ¢
WHXCHCPHBIC TIpE3CHTALMCH
METO/IbI
OENKOBOM
WHKEHEPUHU
5 YerHsIit onpoc IIK-1
Tema 6. CucreMnl . . Jownaxe
9KCIIpPCCCUU Ipe3eHTaluen
T€HOB




4.3.1 TIlepeueHbr TeM (BONPOCOB), BHIHOCMMBIX HA CAMOCTOSITEJIbLHOE H3ydeHHe
CTYJA€HTAMM B PaAMKaX caMoCcToATebHOI padotsl (CPC)

Tema 3aganue ®opmupyemas 5010
n/n KOMIIeTeH LM

1. CrpyKrypHast l.  U3yuurb  TEOpETHUYCCKHIL IK-1 K11
OpraHu3aLys GEIKOBbIX | MATEPHAT M MOATOTOBHTCA K 1IK-1.2
MOJIEKYII YCTHOMY OHpOCY. K3

2 PanmonanbHbIi qU3aiH | 1. Usyuuts  TeopeTHuecKuii TK-1 1K-11
U pe HHSaﬁH 0EIKOBBIX MaTrepuall MW IHNOATOTOBUTCA K 1IK-1.2
MOJIEKYJI YCTHOMY OIpOCY; 1IK-13

2. TlogroroBuTh HOKJIAL IIO
BEIOpAHHOM TeMe.

3 Hanpapnennas . 1K-1 1.1

SBOJIOLHSA 6ETKOB 1. UW3yuyuTh  TEOpETHUUECKUH L2
Mmarepual ¥ IIOATOTOBHTCS K L3
YCTHOMY OIPOCY;
2. TloaroToBuTh JAOKJIAJ IO
BBIOpaHHOMW TeMe.

4 ['eHHO-UH)XEHEPHBIE . U3yuurh  TEOPETHUECKHI IIK-1 K11
METOIbI 66J’IKOBOI>1 Matepual W IMOATOTOBUTCA K IIK-1.2
HHKEHEpUH YCTHOMY OHpOCY; [IK-1.3

2. TloaroToBuTh JAOKJIAJ IO
BBIOpaHHOMN TeMe.

5 Cuctembl dKcmpeccuu | 1. M3yunth  TeopeTHUecKHit IIK-1 K11

T'€HOB Marepuan ¥ IOJATOTOBHUTCS K MIK-1.2
YCTHOMY OHPOCY; 1IK-1.3

2. IlogroroBuTh [OOKHaZA IO
BBIOpaHHOMN TeMe.

4.4. Meroanyecknue YKa3aHusi 10 OPraHU3alMUd CaMOCTOSATEJbHOH PpaldoThI
CTY/ICHTOB

CamocrosiTenbHast paboTa CTYIEHTOB SIBJISIETCSI COCTaBHOM 4acThi0 y4eOHOTO mpolecca U
IpecieyeT CAeIyIOIHUE LETH:

* COBEpIICHCTBOBAHHE HABBIKOB CaMO0OOpPa30BaTEIbHOM pabOThl KaKk OCHOBHOTO MYTH
MOBBIIIIEHUS YPOBHS 00pa30oBaHuUs;

* yrayOJieHue U paclIMpeHHue 3HaHUM 10 IPEIMETY.

Jlst opraHu3anu CaMOCTOSITEIBHOW pabOThl MO JUCHUIIINHE «benkoBas WHKEHEpHUs»
UCTIONB3YIOTCS ClIeAyroIue (hOpPMbI CAMOCTOATEIHHOM yueOHOU paboThI:
*  W3y4YeHHE MaTepHaa, U3JI0KEHHOTO B JICKIIHIX;
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* HM3y4YEHUE U aHAJIU3 PEKOMEHOBAaHHOMU JINTEPATYpHI;

* CaMOCTOSITENIBHBIM IOUCK, W3Y4YCHHE W aHAJIMW3 JINTEPAaTypbl IO IUCUUIUIMHE, HE
YKa3aHHBIN B CIIMCKE PEKOMEHI0OBAaHHOM JINTEPATypPHI;

* CaMOCTOSITEIbHOE H3Y4YE€HHE YUeOHOro MaTepualla, IHpPeJyCMOTPEHHOro paboueit
IIPOrpaMMOii, HO HE U3JI0KEHHOIO B JICKIUAX.

[ToaroroBka K MPaKTUYECKOMY 3aHSITHUIO COCTOMT B TEOPETUYECKOM W IMPAKTUYECKOMN
IMOJTOTOBKE:!
* YTEHUE MIEPUOJUYECKON JINTEPATYPHI,
* OTBETHI HA BOIIPOCHI,
* IOATOTOBKA YCTHOTO JOKJIAJa C IMPE3EHTAlHEH.

Pexomenoayuu no nodeomoske npezenmayuu.

[IpeseHTanmu - croco0® mnpeacTaBieHUs WHGOPMAIMU, COYCTAOIMIMA B cebe TEKCT,
TUIEPTEKCTOBBIC CCHUIKH, KOMITBIOTEPHYIO aHMMAIHIO, TpaduKu, BUACO, MY3bIKY U 3BYKOBOU
psI, KOTOpBhIE OpPraHW30BaHbl B €AUHYIO cpeny. [Ipe3eHTamuss UMEeT CIOXKET, CICHapui u
CTPYKTYpPY, OpPraHU30BaHHYIO Il yJO0OHOTO BOCHpUATHS HHPopManuu. OTIUYIATEIHHON
OCOOCHHOCTBIO TIPE3CHTAIIMU SBJISETCA ©€ WHTEPAKTUBHOCTh, TO €CTh CO3/aBaeMasl s
MOJIE30BATENSI BO3MOYKHOCTh B3aMMOJICHCTBHS Yepe3 JIEMEHTHI YITPABICHHUS.

IIpesenraru 00buHO AeaaroT B PowerPoint, B Impress, mu6o B Acrobat. Tlpesenranus
COCTOHT U3:

1. TutynsHoOro nucra (1 cnaiig moMKeH colep)kaTh Ha3BaHUE MPE3CHTALUMU, €€ aBTopa,
KOHTaKTHYIO HH(POPMAIHIO aBTOPA).

2. Conepxxkanmsi (2 cmaiig CONEPNKHUT IUIAH TPE3CHTAIIMH, BKJIIOYAIONIUNA OCHOBHBIC
BOIIPOCHI TEMBI, PACKPHIBAEMOMN Ha CIEAYIOIIUX Cclaiaax).

3. OcHoBHOrO Marepuana (TekcroBas HHGOpMaIUs, AUarpaMMBbl, pUCYHKH, doTorpaduu
(3 u T.4. cnaitabl).

4. O60061IeHNS ¥ BBIBOJIOB (CJIAl]T ¢ KPaTKKUM 0000IIIEHUEM, BHIBOJAMHU ).

5. Choucka WHCHOJIB30BAHHOW JUTEpaTyphl (Claili CO CIHUCKOM HCHOJIb30BaHHOM
auTepatypsl opopmiieHHbIM o HJI, BKiItouarolmuMm He MEHee 5 MCTOYHUKOB, M3 KOTOPBIX HE
MEHee TPEX UCTOYHUKOB-CTAThU 3a MOCIAEAHNE 3 TO/1a).

Pexomenoayuu no noocomoexe ycmnozo 0oxknaoa

3amuTa BBIOPAaHHON TEMbI NMPOMU3BOAUTCA B (opMme J0Kiana (YCTHOrO BBICTYIUICHHUS)
CTYZICHTa Ha NPaKTHUYECKOM 3aHATUH Tepell ayJuTopuei, BKIIOYarouled B ceds CTyJeHTOB U
npenojaBaTesss AUCHUIUIMHBL. JloKiIaq JOJIKEH CONMpPOBOXKIAATHCS HATJIJHBIM MPEICTABIECHUEM
KpPaTKOTO COJAEPKAaHUSA N3y4aeMOil TEMbI B BUJIE PE3EHTALIMH, BBIIIOJIHEHHON C UCIIOJIB30BAHUEM
KOMIIBIOTEPHBIX Tporpamm. PexkomeHnyeTcss s MOATOTOBKM MPE3EHTAIlMM HCIOIb30BaTh
nporpammy MicrosoftPowerPoint. 3agaueil nokiaga B BHJE YCTHOTO BBICTYIJICHUS SIBIISIETCS
MOJIyUYEHUs! TEPBUYHBIX HAaBBIKOB HAyYHO-HCCIIEA0BAaTEIbCKOM pabOThl, YMEHUH KpaTko U
HarJSIIHO TIPEJICTAaBIATh Pe3yJbTaThl MCCIENOBaHUsA, (OPMHPOBAHHWE HABBIKOB M YMEHUH
BEJICHUS HAYYHOM JHMCKYCCHUU.

Kpumepuu oyenxu ycmnoeo ooxnaoa

OrneHka ycTHOTO 10KJIa/1a OCYLIECTBIIIETCS B COOTBETCTBUE CO CIENYIOIIMMH KPUTEPHUSIMHU:
YETKOCTh W3JI0’KEHUS OCHOBHBIX 3JIEMEHTOB pedepara; MOHMMAaHHE H3ydyaeMol MpoOsieMbl U
METOJOJIOTUHA HAy4YHOI'O HUCCIIEIOBAHMS; YMEHHE BBIABISATH CUJIBHBIE CTOPOHBI M HENOCTATKU
W3JI0KEHHBIX B CTaTh€ TEOPUH M HCIIOJB30BAHHBIX METOAOJOTMYECKHX IOJXOJOB; BIIaJICHUE
npodeccuOHaIbLHON TEPMUHOJIOTHEH; YMEHNE OTBEYaTh HAa BOIPOCHI ayIUTOPHH.
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* Onenka «omauunoy». B 1oKiaje MOJHOCTBIO pacKpbiTa TE€Ma, MPOAHAIU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOINPOCA; CTYAEHT CBOOOJHO BIAJEeT MaTepHalioM, H3JIaraeT ero
JIOTUYHO, MOCJIE10BATENBHO, JAKOHUYHO, XOPOIIUM HayYHBIM SI3bIKOM. JlOKJIa] COITPOBOXKAAETCS
Ipe3eHTalMeld, KOoTopass COCTaBlIeHa C COOJIIOJeHHEM oO0muX TpeOoBaHUM odopMieHuUs,
COJICPKHUT CCBUIKM Ha MpPUBEACHHBIE (POTO, pUCYHKH, cxeMbl U T.A. [Ipu obcyxaeHun cTynaeHt
JIEMOHCTPUPYET NOHUMaHME U3y4yaeMoil MpoOyieMbl U METOJ0JIOTUM HAayYyHOI'O HCCIIEI0BaHMS,
BJIaJIcHHE NPO(PECCHOHANBHON TEPMHHOJIOTHEH M YMEHHE TI'PAaMOTHO OTBEYaTh HA BOIPOCHI
ayJIUTOPUHU.

* Onenka «xopowmo». Tema packpbiTa, NIPHUBEIEHO JOCTaTOYHOE KOJUYECTBO
MaTepuanga, HO IIPU 3TOM MaTepual B HEAOCTATOYHOW CTENEHH IPOAHAIU3UPOBAH ABTOPOM.
Hmerotcs HenmoueTsl B 0OPMIICHUH TPE3CHTAlMM WM TPE3EHTALUsl HEe B IOJHOW CTENEeHU
COOTBETCTBYET 00muM TpeOoBaHusAM. OTBeThl CTyJAEHTa Ha BONPOCHI HE SBIAIOTCA
MCYEPIBIBAIOIIUMHU U apTyMEHTHPOBAHHBIMHU.

* OneHka «yIOBJIETBOPUTEIBHO». Tema packpbplTa HE IIOJHOCTBIO, MaTepuan He
[IPOAHAIM3UPOBAH, CTYAEHT IIOKAa3bIBAa€T IIOBEPXHOCTHbIE 3HaHMs. [lpe3eHTaruss 4YacTU4HO
COOTBETCTBYET YCTAHOBJIEHHbIM TpeOoBaHusM. [Ipu oOcyxIaeHuHM [OKIaja CTYISHT Jaet
HENPaBUJIbHBIE UM UCUEPIIBIBAIOLINE OTBETHI.

* OueHka «HEyIOBIETBOPUTEIbHO». TeMa He pacKphiTa, MPHUBEIEH CKYAHbIM 00BeEM
MaTepuaia; Mpe3eHTalusl OTCYTCTBYET WJIM HE COOTBETCTBYET TpeboBaHusAM. [Ipu obcyxnenun
JIOKJIaJia CTYAICHT HE 1aeT OTBETHI WJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

4.5. IlpumepHasi TeMaTHKA KYPCOBBbIX padoT (IPOEKTOB)
Kypcosast pabota He nmpelycMOTpeHa yueOHbIM IIIIaHOM

V. YYEBHO-METOJMYECKOE W WH®OPMAIIMOHHOE OBECHEYEHME
TUCHUIIMHBI

a) epeyeHb JTUTEPATYPHI

2. UYenmnos I0.C. BBenenue B KJICTOUYHYIO OMOJIOTHIO : y4e0. Il YH-TOB, 00 YJaIOIIUXCS TI0
HampaBi. 510600 «buonorus» u Ouonornyeckum cner. / FO. C. Yennos. - 4-e¢ wu3f.,
nepepad. u gom., crep. u3ll. - M. : Anbsnc, 2015. - 494 c. (30 3k3.).

3. OctpoBckas P.M. I'enetuka: yue6Hoe nocobue / P.M.Octposckas, B.W.UemepuioBa. —
Upxkyrek: U3a-so UT'Y, 2012. — 247 c. (70 3k3 ).

4. YemepunoBa B.M. T'eHeTnka MUKpPOOPraHM3MOB: T€HETHYECKUI aHaIW3 Pperyisiuu
AKCIIPECCUU TeHOB [DNEeKTpOHHBIN pecypce] : yueb. mocodue / B. 1. Uemepumnona. - DBK.
- Upkytcek : Uzn-Bo UT'Y, 2013. - Pexxum goctyna: U3 "bubnmorex". - Heorpanuu.
nocryt. - ISBN 978-5-9624-0792-0.

5. Harnsanas 6MOTEXHOJOTHS U TeHeTHUYeCcKas MHXeHepHs| : HayyHoe uznanue / P. [llmun ;
nep. ¢ HeMm.: A. A. BunorpanoBoii, A. A. Cuntommna. - M. : bunom. JlaGopaTtopus
sHanwmii, 2014. — 324 c. — Ilep. uza. : TWaschenatlas der biotechnologie und gentechnik /
Rolf D. Schmid. - 2006. (3 2x3.).

6. UYemepminoBa B.M. OCHOBBI T€HOMHKH W NPOTEOMHUKHU: TEXHOJOTUH PEKOMOMHAHTHBIX
JIHK nepBoro mokoneHust (reHHas MHXeHepus): yued. mocodbue / B. M. Yemepuiona
Upxytckuii roc. yH-T, buonor.-nous. ¢ak. - Upkyrck : U3n-so UI'Y, 2014. — 238 c. (39
9K3.).

7. Medonnes, I'. A. 'eneruka ¢ ocHoBamHM OHOTeXHOJOrHH: ydueOHOe mocodue / I'. A.
MedoabeB. — Uebokcaper: UT'CXA, 2017. — 118 c¢. — Teker: anektpoHHbIl // JlaHb:
DIIEKTPOHHO-OUOTHOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/139072— Pexum noctyna: mis apropus. [loms3oBareneii.

8. Baxenora, 1. A. OCHOBBI MOJICKYJIIpHOW OMoJoruu. Teopus 1 IpaKkTHKa: yaeOHOe
nocobue st By30B / U. A. baxkenoBa, T. A. Ky3nenoBa. — 2-e uzn., ctep. — CaHKT-

11


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A7%D0%B5%D0%BD%D1%86%D0%BE%D0%B2%2C%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A7%D0%B5%D0%BC%D0%B5%D1%80%D0%B8%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0

[TeTepOypr: Jlans, 2021. — 140 c. — TekcT: anekTpoHHEbIH // JIaHb: 2IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/— Pexxum mocryma: mist
aBTOPU3. II0JI30BATEIICH.

9. HlenxkynoB C.H. TI'enermueckas wumxeHepus:yueOoHoe mocodoue/ C.H. IlenxyHOB-
Hosocubupck:HoBocu6. YuuB.u3a-so, 2010,

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

10. UckyccTBennbie reHeTndeckue cuctembl [Tekct]| = Artificial Genetic Systems / JI.U.
[TaTpywmies; Poc. akan. nayk; MH-T 6uoopranuy. xumun um. M.M. Illemskuna u 10.A.
OBunHHHKOBA. - M.: Hayka, 2004 - . - ISBN 5-02-033278-x. T.1 : 'enHas u GenkoBas
umkenepus = Genetic and Protein Engineering. - 526 c. - ISBN 5-02-032893-6 (1 5k3.).

0) mepHOAMYECKHEe U3TAHUS
«MCKyCCTBEHHbIE TE€HETUYECKHE CHUCTeMbl», I[eHHas u OenkoBas HHXKEHEpUs,
«buotexnonorus», «M3Bectus PAH. Cepust Ouosormveckas »,«MoONEKyJIsipHas OHOJIOTHS»,
«CHuOupCKU METUITUHCKUH KypHAI», U Jp.

B) CIIMCOK aBTOPCKUX METOMYECKUX Pa3padoToK

r) 0a3pl JAaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE U MONCKOBbIE CHCTEMBI

1. http://elibrary.ru/defaultx.asp - nayuyHas s3jeKkTpoHHas OWOJIMOTEKa, KPYIMHEHIIUIt
poccuiickuii MH()OPMAIMOHHBIA TMOpPTal B OO0JACTH HAYKH, TEXHOJOTMU, MEIMIUHBI U
o0OpasoBanus, cofepkamuii pedepaTsl U MOJTHBIE TEKCTHI HAYUYHBIX CTATEH U IMyOJIMKAIIAN.

2. https:/lcyberleninka.ru  — poccuiickas HaydHas ~ OJIEKTpOHHAs  OHOIHMOTEKA
«KubepJlennnkay.

3. Hudopmanmonnas cucrema «EquHOe OKHO JOCTYIa K 00pa30BaTEIbHBIM PECypCcaM»
(http://window.edu.ru)

4. DBC «IOPAUT». Anpec nocryma: https://www.biblio-online.ru/

5. Db Uzparenbckoro meHTpa «AkameMus». Anpec mocryma: http://www.academia-
moscow.ru

6. http://www.biology.ru — caiir, comepkammii HHGOPMAIMIO MO BCEM pasjeiam
IUCILIUILINHGI OOl OMOI0rnU

7. http://lwww.college.ru  —  caiiT, cozepkamuii  OTKPBITBIE  YYCOHUKH  TIO
€CTECTBEHHO-HAay4YHBIM IIPEAMETaM

8. http://lwww.elementy.ru — caiitr, comepxammii HHPOPMAIMIO IO  BCEM
paszenam JUCIUTLTHHEL

9. http://www.naturalscience.ru — CaliT, TIOCBSIIIICHHBIH BOIIPOCaM

ecrecTBo3HaHus http://www.fptl.ru/biblioteka/biotehnologiya.html

10. http://tusearch.blogspot.com - Tlowck 3IEKTPOHHBIX KHHT, MMyOJIMKAIMiA, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

11. Google Scholar —ITorckoBast cuctema Mo Hay4YHOH JIUTEPATYPE.

12. Science Research Portal - Hayunas mnouckoBas CHCTeMa, OCYIIECTBIISIONIAs
MIOJTHOTEKCTOBBIM TIOMCK B JKypHAJIaX MHOTHX KPYITHBIX HAyYHBIX H3JaTEIbCTB, TAKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer cratbu W JIOKYMEHTHI B
OTKpPBITHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPHAJILHO-TEXHUYECKOE OBECIEYEHWE JIUCHUTIIVHBI
(MOJY.JIsT)
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6.1Yue0OHo-1200paTopHOE 000pyA0OBaHHE

* Ayautopuss Uil NPOBENEHUS  3aHATUN  JIEKIIMOHHOTO  Tuma. AyauTopus
obopymoBaHa: CHEIUAIM3UPOBaHHON (ydeOHO#) Mebenpto Ha 12 MOCaJOYHBIX MECT;
o0opynoBaHa TexXHHUECKUMH cpenctBamu oOyueHus:: I[Ipoexkrop Epson EB-X03, DOxkpan
ScreenMedia, [{ocka ayauTopHas menoBas, mMarauTHas, Jlabopatopusi opran xumuu - Ilkad
BRITSDKHON A®D-221- 2 mt., Xumudeckuii mkad (cremnax) -1 mr., JlabopaTropHblii cTon ¢
BBIKATHBIMU TymMOaMu — 5 mt., XonoauiabHUK «MUHCK» - 2IIT., Anmapar AJii BEpTHKAIbHOTO
anekrpodopesa — 1 mr., Bakyymusiii ucnapurens PBO-64 — 1 mr., Bonmsmerp BY-15 — 1 mit.,
Hesunterpatop Y/I-20 — 1 mT., U3mMepuTenb HOHHBIX CONPOTHBICHHWM (MMIieqanca) - 1 miT.,
Hcrounnk mnutanus ans snektpodopesa "Ompd" — 1 mr.,, Ocuwiiorpad yHUBEpCAIbHBIN
neyxiydeBoit C-55 — 1 mt., Tepmocrar TC-80 — 1 mr., llentpudyra MIIB-310 — 1 mT., Bech
anamutrueckue HR-200 — 1 mr., Becsl nabopatopusie OHAUS — 2 mT., peppakromerp UPD
454b2M — 1 mr., pedpakromerp YPII — 1 mT., dorosnekrpokamopumerp KF 77 — lmir.,
nentpudyra naboparopuas OIIK-8 — 1 wr., nearpudyra nabop-s1, MmeaunuH-s1, HactonbHas [JIH
16 ¢ mukpomnpoiec-HOi cucteMoit ympasin — 1 mrT., ciekrpodoromerp CD-2000, pepmentep
Minifors Speco 6akTepuansHbiii — lmT., Tepmoctat WB4MS BonmHbIN /¢ epememuBanuem/ - 1
wt., Tepmoctatr TC-1/80 CITY — 1 wit., cnyXauumu AJis pecTaBIeHus yueOHo! nHdopManuu
0OonbIION ayqUTOPUM N0 JucHUIUIMHE «benkoBas HH)KEHEpUs»  y4eOHO-HarJIsJHbIMU
nocoOusIMH, 00eCTIeYHBAIOIIMMH TEMAaTHUYECKUE WILTIOCTPAINH [0 TUCIUILIMHE, TPEe3eHTAlUN B
KOJIM4YECTBE S5 MIT.

* Ayauropus AJd TPOBEACHUS 3aHATUN MPAKTUUYECKOrO THMA. AYIAUTOPHS
o0opyIoBaHa: CHelUaIu3upoBaHHON (yueOHO#) Mebenpto Ha 12 MOCaAOYHBIX MECT;
o0opynoBaHa TeXHUYECKUMHU cpenctBamu oOyuenusi: Ilpoekrop Epson EB-X03, Oxpan
ScreenMedia, Jlocka ayauropHas menoBas, MarHuTHas, JlaGoparopus opran xummu - llkad
BBRITSDKHON AD-221"- 2 mit., Xumudeckuid mkad (cremnax) -1 mr., JlabopaTopHbIi CTON ¢
BBIKATHBIMUA TyMOamMu — 5 mT., XoIoAWIbHUK «MHHCK» - 2IIT., Amnmapar Jyisi BEpTUKAIbHOTO
anekTpodopesa — 1 wr., Bakyymusiit ucnapurens PBO-64 — 1 wr., Boasmerp BY-15 — 1 mit.,
Hesunterpatop Y-20 — 1 mwr., U3MepuTenb MOHHBIX CONMPOTUBJICHHUNA (MMIleqaHca) - 1 mirT.,
Hctounuk mnutanus ans snekrpodopesa "Onbd" — 1 mr.,, Ocuumiorpad yHHBEpcaabHBIN
meyxiydeBoit C-55 — 1 mr., Tepmocrar TC-80 — 1 mt., llearpudyra K-24 — 1 mr., Heatpudyra
MIIB-310 — 1 mr. cayXamuMmu s OpeicTaBieHus ydeOHoW wuHdopManuu O0ibLIoi
ayIuTOpuU 1o aucuuiiiuHe «benkoBas nHKEHepUs».

*  KowmmbroTepHsiii knacc (yueOHast ayAuTOpHsi) AJIS TPYIMIOBBIX M MHIUBUIYATHHBIX
KOHCYJbTAllMi, TEKYyLIEero KOHTPOJAS U TPOMEKYTOYHOW aTTecTallud, OpTraHu3aluu
CaMOCTOSITENIbHOW  paboThl. AyauTopusi 00OpyAOBaHa: CIELUATU3UPOBAaHHON (yueOHOI)
Mebenbio Ha 20 mocagoyHbIX MECT, JOCKOW MeNIOBOi; 000py/i0BaHA TEXHUUECKUMHU CPEICTBAMU
oOyuenus: CuctemHblii 610k PentiumG850, Monutop BenQ G252HDA-1 mT.; CuctemMHbIi
6mokAthlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusii 6ok PentiumD
3.0GHz, Mounutop Samsung 740N — 3 mt.; Mono6ok IRU T2105P — 2 mt.; CucteMHBbIi 6510K
Pentium G3250, Monutop BenQG955 — 1 mr.; Cucremnsiii 6s10k Pentium G3250, Mounurop
BenQ GL2250 — 1 mrt.; Cucremusiit 610k Pentium G3250, Mounutop Samsung T200 HD — 1
mT.; Cucremusiit 610k Pentium G3250, Monrutop Samsung T190N — 1 mt.; CucteMHbIN 610K
Pentium G3250, Monurop Samsung 740N — 1 mrt.; IIpoekrop BenQ MX503; skpan
ScreenVtdiaEcot. C HeorpaHMueHHBIM JOCTYNOM K ceTu VHTepHeT u obecrnieyeHueM JoCTyna B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3allnu.

* Ilomemenus s XpaHeHHS U MPOPUIAKTUYECKOTO OOCIYKHBAaHUS Yy4eOHOTrO
o0opynoBaHusi. Ayautropus o00pyroBaHa: CleHUAIN3UPOBAaHHOW MeOenblo Ha § MOCaJ04HbIX
mecT; BrermspkHol mkad — lmr., Jlamunaapssii mkad — 2 mr., Tepmocrar TC-80 — 2 mT.,
JlaGopaTopHbIif cToN MeTau4ecKuil — 3 mT., JIJabopaTopHbIii CTOJ ¢ PE3MHOBOM MOBEPXHOCTHIO
— 2 wr., XonoaAuabHUK «ATIaHT» — lmT. MUKpOCKOII MOHOKYJISApHBIA — 8 T, Mukpockon
"buonam"-1 wr., Crepunmmzatrop mnaposor BK-75 IIT "T3MOMU" - lwr., Ilunerka
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aBromaruueckas Jleanumer 0,5-10 m"-1 mmr., [Munerka-go3arop"-1 mTt., Mukpockon Levenhuk
D870T tpunokynsp"-1 mr., Ilpoektop Osepxen'-1 mt., I[Ipoexktop View Sonic"-1 mmT.,
[Tpoextop View Sonic"-1 mrt., Hoyr6yk Lenovo"-2 mr., Ilpuntep Brother -1 mr., IIpunrep
Canon -1 wr.

6.2.IlporpamMHoe o0ecnieyeHne

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Jorosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crammaptaeii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunen3uu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIunensuu Microsoft 41059241.

Office 365 mpodeccuonanpHblil Itoc i ydamumxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texnnueckue v 3JIEKTPOHHbIE CPEICTBA:

[Ipu mnpoBeneHuMH y4yeOHBIX 3aHATHM HCIIOJIB3YIOTCA TEXHUYECKHE U 3JIEKTPOHHBIE
cpeactBa OOy4eHHUS M KOHTPOIS 3HAHWMM CTYIEHTOB - Mpe3eHTaluu, (pparMeHThl (UIbMOB,
WCIIOJIb30BAHUE KOTOPBIX MPEAYCMOTPEHO METOJANYECKOW KOHUETILIMEN TPEMOJABAHUS.

VII.OBPA3OBATEJIbHBIE TEXHOJIOT'HU

Jns ocBoeHus AucUMILTUHBL «benmkoBas WHXXEHEpUs» MPUMEHSIOTCS CJEeIYIOIIHNe
00pa3oBaTesibHbIC TEXHOJIOTHUH:

1. Hugpopmayuonnas nexyus. JIEKIUs — 3T0 CKaTO€ HM3I0KEHHUE OCHOBHBIX HAYYHBIX
¢dakToB, YTO sABIAETCS 0a30W ISl aHAM3a PACCYKIEHUU, OIICHOK.

2. Jlexyus-susyanuzayus. B Xole JEKIUU CTYJEHT NPEeoOpa3OBHIBACT YCTHYIO U
MUCHEMEHHYIO HH(POPMAIUIO B BU3YAIBLHYIO (hOpPMY, BBIJIEISISI TIPA 3TOM Hauboyiee 3HAYUMBIC |
CYIIIECTBEHHBIE AJIEMEHTHl. Ha IeKIHMH HCMONb3YIOTCS CXEMBI, PUCYHKH, UYEPTEXKHU, CIaiIbI-
Mpe3eHTAMHA, K TOJTOTOBKE KOTOPBIX TMpPHUBIEKAOTCS oOydaromuecs. lIpoBeicHue JeKIUU
MPOBOAMTCS B BHUJIE CBSI3HOTO PAa3BEPHYTOIO0 KOMMEHTHPOBAHHUS TMOATOTOBICHHBIX HATIISTHBIX
MOCOOUIA.

3. [Ilpobnemnas nexyus. B xome mnpoOIeMHON JEKIUM 3HAHUS BBOAATCA Kak
«HEU3BECTHOE», KOTOpPOE HEOOXOIUMO «OTKPBITh». I[IpoOieMHas JeKIUs HAYUHACTCS C
BOIPOCOB, C TOCTAHOBKU MPOOJIEMBbI, KOTOPYIO B XOJA€ H3JIOKEHHUS MaTepuaia HeoOXOAMMO
petmmth. [Tpu 3TOM BBIIBHTaeMas mpobiemMa He UMEET OJHOTHUITHOTO PEIICHUsS, TOTOBOM CXEMBI
HeT. JlaHHBIA THUN JIEKIUU CTPOUTCA TaKUM OOpa3oM, 4YTO JEATEIbHOCTh CTYACHTa IO ee
YCBOCHHIO TIPHOFIKASTCS K TIOMCKOBOHM, HWCCIIEJIOBATEILCKON. B Xo0/e JeKIHUH MPOMCXOIUT
JUAJIOT MIPEToaBaTelis U CTYJICHTOB.

4. Jlexyus-6eceda. llpenmoyiaraeT HEMOCPEICTBEHHBIM KOHTAKT TIPEMOJaBaTes C
aynutopueil. [lpenmyiiecTBo neKuu-6ecebl COCTOUT B TOM, YTO OHA IMO3BOJISIET MPUBIEKATH
BHUMaHHUE CTYJICHTOB K HanOoJIee BAXKHBIM BOIPOCAM TEMBI, OIPEICIATh CONCPIKAHNE M TEMIT
U3NIOKEHUsT y4eOHOTo MaTepuaia ¢ y4eTOM OCOOCHHOCTEH CTY/IEHTOB.
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5. Jlexyusa c pazbopom xonkpemHou cumyayuu. B Xone TEeKIUN KOHKPETHAS CUTYaIHsI
U3JIaraeTcs YCTHO WITM B BUJE KPAaTKOTo nuaduiibMa, BUICO3aMucH U T. 1. CTyIeHTH COBMECTHO
aAHATM3UPYIOT U 00CYXTAI0T NPEACTABICHHBIH MaTepHall.

6. [lpakmuueckue 3aumsamus — OTO 3aHATUE, TPOBOAMMOE IO PYKOBOACTBOM
npernoaaBaTess B ydeOHON ayAMTOPHH, HANPABICHHOE HAa YriyOJICHHE HAyYHO-TCOPETHUECKHX
3HaHUH W OBJIAJICHUE OINPEICICHHBIMA METOJaMH CaMOCTOSITEIbHONH paboThI, KOTOpOE
dopmupyer npaktuueckue ymeHus. OqHON U3 (HOPM MPAKTUYCCKHUX 3aHATHH B BY3€ SIBIIACTCS
CEeMHHAp.

7.  Camocmosmenvnas paboma cmyoenmos (cM. 1m.4.4).

8. Hucmanyuonnvie  obpazosamenvHvlie  mexnonoeuu. 1lom  TUCTaHITMOHHBIMHU
00pa30BaTeIbHBIMU TEXHOJOTHSIMH MOHUMAIOTCS 00pa3oBaTeIbHbIC TEXHOJIOTHHU, PEaTn3yeMble
B OCHOBHOM C IPHUMEHEHHEM MH(OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHMn
JMCIUILIHHBL « [ eHeTHuecKas U OeNKOBask HHKEHEPUSI» UCIIONb3YETCS UHMEPHEM-MEXHON02USL —
CHoco0 MUCTAaHIIMOHHOW Tepeaayr WHGOPMAIIMK, OCHOBAHHBIN Ha MCIIOJIb30BAaHUH TJI00AITBHBIX
U JIOKAJbHBIX KOMIIBIOTEPHBIX CETed JIIsi O00eCHeueHUs JOCTyna OOydYarolmmxcs K
UHPOPMAIIMOHHBIM  00pa3oBaTEeNbHBIM pecypcaM H s (OpMHUPOBaHMS COBOKYITHOCTH
METOJMYCCKHX, OPraHU3AI[MOHHBIX, TEXHUYECKUX M IMPOTPAMMHBIX CPEJICTB pealu3alud U
yIpaBJIeHUs] Y4eOHBIM TIPOIIECCOM HE3aBUCHMO OT MECTa HaXOXKICHHS €ro CyOBEKTOB.
Hcnonb3yercst O6pasoBatenbHbiii mopran UI'Y - educa.isu.ru.

VIII.OHEHOYHBIE MATEPHUAJIBI JJISA TEKYIIEI'O KOHTPOJISI 1
MMPOMEXYTOYHOM ATTECTAIIUA

O11eHOYHBIE MaTepHaJibl TCKYIICTO KOHTPOJIA

OreHouHble MaTepuanbl TEKYLIEro KOHTpoJs (GopMmupyroTcs B coorBercTBuuM ¢ JIHA
yHHMBepcuTeTa. B pamkax nucuuruiHbl «benkoBas MH)KEHEpHs» HCHOJB3YIOTCS CIEAYIOIINE
(bopMBI TEKYIIEr0 KOHTPOJIS:

*  KOHTPOJb pabOTHI HA CEMUHAPCKHX 3aHATUAX (YCTHBIN OIMPOC)

*  KOHTPOJb CAaMOCTOATENbHOIN paboThl (YCTHBIN JOKIIAA C Ipe3eHTanuei).

HaznaueHue oneHOYHBIX CpPEACTB: BBIABUTH copmupoBaHHOCTh KommereHuuu ITK-1.
CryneHThl, HE BBINOJHUBLIME 3a/laHUsl TEKYLIETO KOHTPOJIS WIN MOJTYYUBIIME 33 HUX OLIEHKY
«HE YIOBIETBOPUTENIBHO», 10 MPOMEXKYTOUHOM aTTeCTallM HE JIONyCKaroTCs, IOKa He OynyT
JIMKBUIMPOBAHBI BCE 3a/10JKEHHOCTH.

BOHpOCLI IJIg TIOATOTOBKH K CCMUHApaM

KakoBbI peanoChIIKY MOSABICHUS OEIKOBON MHKEHEpHH?

Kakwue 3a1aun MoxeT pemiarh OenkoBast MH)KEHEpUs?

Kakue HanpaBnenus 0enkoBoil nHxenepun Bel 3Haete?

UYro Takoe HalpaBJIeHHas: MOJIEKYJISIpHAs 3BOJIIOLUS OeJIKOB?

Kak GenkoBas MHXeHepHsI CBA3aHa C JPYTUMU pa3jieflaMi OMOJI0rMYecKor HayKu?

Kakue ypoBHU CTpYKTYypHOI OpraHu3alny UMEOT OE€JIKOBbIE MOJIEKYJIbI?

Onuumre CTPyKTYpy U OCOOCHHOCTH MENTHIHOM CBs3U. Kakylo MOABMIKHOCTH MMEET

MeNTHIHAA 11eThb?

8. B uem 3akiroueHbl OCOOEHHOCTH OpraHM3allUd PETYISAPHBIX BTOPUYHBIX CTPYKTYp?
Kakyro poib BBITTOTHSIOT BTOPUYHBIE CTPYKTYPHI B (POPMHUPOBAHUH JTOMEHOB?

9. Kakyro knaccuukanno UMEIOT IPOCTPAHCTBEHHBIE CTPYKTYPbI OEIKOB?

10. Yro takoe (onauar? B uem cyTh manepoH-3aBUCHMOTO H MTPO-3aBUCUMOTO (posrauHra?

11. Kakue cBoiicTBa 6€1KOB MOKHO U3MEHATH C TOMOIIBIO OETTKOBON HHXKEHEPHH?
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12. Kakue reHHO-UHKEHEPHbIE METOBI HCIIOJIB3YIOTCS B OETKOBOW MH)KEHEpUU?

13. Kakue hepMeHTHI, HCTIOTB3YEMbIE B OCIIKOBOM MH)KeHepuH, Bbl 3HaeTe?

14. Korna 6bu1a otkpsiTa [P 1 kakue hepMeHThI HCTIONB3YIOTCS ?

15. B xakoM Bujie MOKHO IKCIIPECCUPOBATH LieeBble OeNKu?

16. Kakue cuctemsl sxcripeccun Bel 3HaeTe?

17. B yeM nmpeumyIecTBa M HEIOCTATKU OAKTEpUATLHOM CHCTeMBI dKcpecuu B E.coli?

18. Yto Takoe OeckiieToYHas cHCTEMa KCIPecruun?

19. JInst yero B OECKIETOUHYIO CUCTEMY IKCIPECUU JOOABISIOT KJICTOYHBINA IKCTPAKT?

20. MoxHOo mm co3marth "uHCTyrO" OECKJIETOYHYIO CHCTEMY, COJEPXKaIlyl0 TOJIBKO
M30JIMPOBAHHbBIC Y OYHILIEHHBIE KOMIIOHEHTHI 0€JI0K-CUHTE3UPYIOIIEeH MaITHHbBI?

21. Kakumu cBoiicTBaMu J0/bkHA 001agaTh 3((EKTUBHAS CHUCTEMa HKCIPECCHU C TOYKH
3peHust 0eIKOBOro UHKeHepa?

22.O3HavaeT M TMOJYyYCHHE MOJHUIENTHAHOTO TMPOAYKTAa C TMPABHJIBHOW NEPBUYHOM
CTPYKTYpOM pelIeHuIo 3a1auu co3ianust 3pGeKTUBHON CUCTEMBbI SKCIIPECCUU?

23. B uem ocobenHocTH HelipoTokcuHa Il kak oObeKkTa 171 mpenapaTUBHOMN TeTepOIOTHIHOM
skcrpeccun? Kak MOXHO M3MEHHTH CEUU(PUUYHOCTH B3aUMOJICHCTBUSL HEHPOTOKCUHA C
peuernitopom?

24. Kakoii u3 (pU3MKO-XUMHUYECKHX METOJIOB HMCCIEA0BaHUs OENKOBBIX MOJIEKYJ CIIOCOOEH
MIPEIOCTABUTHh HANOOJBITYI0 HH(OPMAIIUIO O MOJIEKYJIe Oellka B pacTBope?

25.B kakux cnyyasx HE0OXOAMMO peHaTypupoBaTh pekoMmOuHaHTHBIe Oenku? Kakue
OCHOBHBIE ATalbl BKIIOYAET MPOLECC peHaTypanuu pekomOuHanTtHOro Oenka? [louemy
HY>KHO HCII0JIb30BaTh CUJIbHBIC ICHATYPUPYIOLIUE areHThI?

26. 3aueM HY)XHO KOHCTPYHPOBATh UCKYCCTBEHHBIE Oenkn? OmuImTe Mocie 0BaTeIbHOCTh
NeHCTBUIl OEMKOBOrO WH)KEHEpa NpU KOHCTPYMPOBAHHUU HCKYCCTBEHHOro Oenka ¢
3aIaHHON ITPOCTPAHCTBEHHOU CTPYKTYpOH.

27. Kak MUHUMH3HPOBATh YMCIO BO3MOXKHBIX TOMOJIOTHI HCKYCCTBEHHOTO Oenka?

28. Kakum 00pa3oM MOKHO BBECTH B UCKYCCTBEHHBIN O€IOK OMOIIOTUYECKYIO aKTHBHOCTb?

Ilepeuenvb mem 0151 00K1A008

Bo03M0OXXHOCTH COBpEMEHHOM OEJIKOBOM MH)KEHEPHH.

Knaccudukanms 6e1K0OB 10 UX CTPYKTYpE U MPOOTIEMBI SBOJIOIIHH.

bubnmorekn NCKYyCCTBEHHBIX OEITKOB.

[TpumMeHeHne TEOPETHIECKUX MOJIENel OeTKOB.

ITonmy4yeHue u cBOICTBa MCKYCCTBEHHOTO Oelika anbOeOeTHHA.

[lonyyeHne u CcBOMCTBA HCKYCCTBEHHOro Oenka anbOedepoHa - anbOebeTHHa C

¢dparmenTOoM UHTEphepoHa Ha N-KOHIIE.

CoBpeMeHHbIC TIpeICTaBICHHs O (OJITUHTE OSITKOB IN Vitro.

8. MopnenupoBaHue pacHojoXeHHs OOKOBbIX Ierned. MojenupoBaHHe Ha OCHOBE
TOMOJIOTHH.

9. benkoBas MHKEHEPHs aHTUTEI.

10. JocTmxenus 0eNKOBOM WHXEHEPHUN: THOPUIHBIE TOKCHHEI.

11. [TonyueHne peKOMOMHAHTHBIX OEJIKOB B OaKTEpUAIbHBIX KIIETKaX.

12. AHanuTHYeCKHE METO/IbI aHAJIN3a PEKOMOMHAHTHBIX OEIIKOB.

13. Tpancayuupyrouue nenTHIbl, UX IpUMEHEHHE.

14. benkoBbIi CIUTAWCHHT (MEXaHW3M, HCIIOJIB30BAHUE JISI TONYYEHHUS PEKOMOWHAHTHBIX
OCIIKOB).

15. Mpunanumnsr NGS tpetbero nokosenus (Helicos, SMRT, Oxford Nanopore).

16. Cucrema CRISPR/Cas: mnpoucxoxaeHue, NPUHLIUIBI pabOThl, HUCIOIB30BaHUE Ha
NPaKTHKE.

17. PuGocomHbIi quctiei.

18. BubOnIHOTEeKN HCKYCCTBEHHBIX OEIKOB.

19. Bussl u criocoObl motydeHus: 0€IKOBBIX MUKPOYHUIIOB.
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Ol(eHOIlele Mmamepuaibl onsa npomeafcymoqnoﬁ ammecmavyuu

dopma IpoMeKyTOUHOU aTTecTanuu - 3auem. OC 3TOro TUNa JOJHKHBI BBISBIATH CTETIEHb
OCBOCHHS TCOPETHUYCCKUX 3HAHHWHA Kak 0a3y misi (OpMUPOBaHUS KOMIICTCHIIMH, YMEHHs WX
OPUMEHATh B CHUTYalMAX, MOJCIHUPYIOUIMX NPO(EeCCHOHAIBHYIO JesITeIbHOCTh, a TaKKe
chopmupoBanHocTh komneteHiuu 11K-1, 3asBnennoi B m.111.

K 3auery momyckaroTcst CTyICHTHI, BBIIIOJIHUBIINE B TIOJTHOM 00bEME ayAUTOPHYIO Harpys3Ky,
CaMOCTOSITENIbHYI0 paboTy, YCIEIIHO CHABIIUE BCE MPEIyCMOTPEHHBIE (DOPMBI TEKYILEro
KOHTpOJs. CTyI€HTBI, HIMEIOLIHE 33 J0JDKEHHOCTD 0 TEKYIIEMY KOHTPOJIIO, JOJKHBI BBITIOJIHUTh
BCE 00s3aTEIIbHBIC BHIIBI JISATSIFHOCTH 1O YYeOHOMY ILIaHy, M TOJBKO 3aT€M JOIYyCKAKTCS K
cade 3ayeta. 3a4eT NpOBOJUTCA B (hOpME TECTUPOBAHUSI.

RN

o

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

Ipumepnuiii cnucoxk 60npocos 01 NOO20MOBKU K MeCmupo8anuo

YpPOBHM CTPYKTYPHOH OpraHu3aliy OEITKOBBIX MOJIEKYJI.

Knaccugukanus npocTpaHCTBEHHBIX CTPYKTYp O0eiaKoB. PoIANHT OEIKOB.

@epMEHTBI, UCIIOJIB3YEMBIE B TEHETUYECKON UHKEHEPHH.

ITIP. Crenuduyeckue Buapl IIIP: RT-PCR, «unBeprupoBannas» (inverse) IILIP,
acummerpuynas [11P, «Bnoxxennas» (nested) ITLIP.

IMpunmuner koiauuectBennoi IIIP (real-time, «uudposas» (droplet digital) IIIP).
Komuuecrsennast I[1L[P: ocodennoctu real-time PCR. Ummyno-TTLIP.

bubnuoreku renos. Pazmep Oubnmorexu. Pacuierienne reHoMOB Ha (parMeHThl IS
KOHCTPYHpPOBaHUs OUOIMOTEK. BEKTOPHI, UX €MKOCTh, 0COOEHHOCTH pabOTHI C HUMHU.
Mertoabl U cTpaTeruu OeJIKOBOM HHKEHEPUH (HaIlpaBJIeHHAs YBOJIOLMS, PALlMOHATIbHBIN
JU3aiiH, MOTypaluOHAIbHBIA TU3AiH).

Hanpasnennas sBomonus 6e1KoBbIXx MoJiekysl. CityuaiiHbli MyTareHes.

Co3nanne OMOJMOTEK MYTAHTHBIX MOJEKYl. PanuoHanpHbI au3aitH. MeTtonabl
BBIUMCIIUTENILHOIO AM3aiiHa Oenka.

MonenpoBaHue pacroyiokeHuss OOKOBBIX Lenedl. MojenupoBaHue Ha OCHOBE
roMoJIOrH. bubnnorexkn NCKyCCTBEHHBIX OEIKOB.

[TpumMenenue TeopeTnuecKkux Moese oenkos. Koncrpynposanue 6enkos de novo.
Mertoapl  caiiT-HampaBineHHoro  myrtareHesa. [II[P ¢  MoaudunupoBaHHBIMU
npaiimepamu. Primer extension. Inverse PCR, DNA shuffling.

MeTtoabl BBIYHCIUTENBHOIO Ju3aifHa OenKa, OCHOBAHHbIE HA MCIIOJIB30BAaHUU 0a3
JTaHHBIX. MeToa pekoMOMHAIUKU Ha OCHOBE ()parMeHTOB.

Mertoapl, oObenuHsIONME HHPOPMALMIO M3 BTOPUYHOH CTPYKTYpHl C YU€TOM
OTPaHUYECHUHN B TPETUYHOW CTPYKTYpE.

AHaTUTHYECKUE METO/Ibl aHAJIN3a PEKOMOMHAHTHBIX OesKoB. J[M3aliH MOIHOpa3MEepHBIX
17100y (Co3/1aHNEe XMMEPHBIX OEJIKOB) B OETIKOBOM MHKEHEPUU.

CrocoObl 3Kcrpeccud TE€HOB B OENKOBOW HWHXKEHepuu (mpsMasi, TuOpuaHas u
sKcIpeccus ¢ cekpenueit). OCOOEHHOCTH pa3InYHbIX CIIOCOOOB 3KCIPECCHH.
Okcrpeccusi TEHOB B KIETKAax JApOXoKeH. Buasl  IpOXOKEBBIX — BEKTOPOB.
Nunynubensubie cuctemsl. JlpoxokeBas aByruOpuaHas cuctema. OnHorubpuiHas,
TpUruOpHIHas, oOpaTHas IBYruOpUAHAs cUCTEMA.

DKcrpeccusi TEHOB B KJeTKax Miekonurtarommx. Meronel  BBenenus JIHK
(XuMunueckue: JUMOKATHOHHAs, MOJINATUIICHUMUHHAS, Kajbuuidocdarnas;
¢buznueckue: 3JIEKTpOnoparus, MarHuT-onocpe10BaHHas, 6oMbapIupoBKa,
MUKPOMHBELUPOBAHNE; BUPYCHI).

TpansutHas sxcopeccus. Ilpomorepsl u MHAyHUOENbHBIE cucTeMbl. VccnenoBanue
BHYTPHUKJIETOYHOH JIOKAIN3ALUHU OEJIKOB.

[Tonydyenne pexoMOMHAHTHBIX O€NKOB B OakTepualbHBIX KieTkax. lcmonb3yembie
npomotopsl (lac, TS, T7).
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21. IIpobnembl ¢ HapaOOTKON FYKAPHOTHUECKUX OEJNKOB B OaKTepHabHOW CUCTEME, Telblla
BKIIIOUEHHUS, onTUMu3anus skcrpeccun. Taru (6xHis, GST, ZZ), caiiTel crierupuuHbIX
poTeas.

22. BobigeneHue W O4YMCTKA PEKOMOWHAHTHBIX OEJIKOB B HATHUBHBIX M JECHATYPHUPYIOIIHUX
ycnoBusix. Penatypanus 6e1KoB.

23. Bugsl u crocoObl moiydeHust 0eNKoBbIX MHKpouunoB. Meroasr ChlP-on-chip, JTHK-
MIPOrpPaMMHUPYEMBbIi OCTKOBBIN YHII.

PazpaGorunky/
/;//L//»
Anogfuce)

[Iporpamma cocraBneHa B cooTBeTcTBUM ¢ TpeboBanusmMu ®PI'OC BO mo HampaBieHUIo
06.05.01 «buounxeHnepusi 1 OMOMHPOPMATHUKAY.
[IporpamMma paccMoTpeHa Ha 3acenaHuu Kadeapbl (QU3UKO-XUMUYECKOW OHOJIOTHH,
ouonrxxenepuu u omonHpopmatuku 17.04.2024 r. mporokoa Ne 15,

noueHTt IOpunosa I'.B.

3aB. kadpenpoi, 1.6.1., mpodeccop B.I1. Canosaposa @0_;14

Hacmoswas npoepamma, me mooicem Ovimsb 60cnpoussedena HU 6 Kaxou ¢hopme 6e3

npeosapumenbHo20 NUCbMEHHO20 pazpeulenus Kagheopsl-paspadomuura npocpammoi.
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