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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  HIPOCTPAHCTBEHHOW  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;

e JlaTb OCHOBHBIC HAINpPAaBJICHUS PA3BUTUS 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 10 Omoxumuu, OuWOU3MKE, MOJNEKYISIPHOH OHOJOTHH U JPYTMM JTUCIUIUIMHAM,
M3y4aeMbIM Ha 2-4 Kypcax.

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

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

IIK-1: CnocobeH TBOpYECKHM HCIIONB30BaTh HM TPUMEHATh (PyHIAaMeHTaJIbHBIC
MIPEICTABICHUS OWOJIOTUHU, CMEKHBIX TUCIUILINH U COBPEMEHHBIE METOI0JIOTUYECKHUE TTOAXOIbI
JUTSL OTIPEJIeICHHs] TIEPCIIEKTUBHBIX HAMpaBlIeHUI HAYYHBIX HCCIEIO0BaHUN B cepe MONTydeHHUs,
W3Y4YEHUs 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 mnuIaHMpyeMBIX pe3yJabTATOB OOy4YeHUS] MO AUCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKCHHUSI KOMIIETCHIIHI

IK-1 IK-1.1 3HaTh:  QyHAAMEHTAIbHBIA U
Criocoben TBOPYECKH | 3HAET aKTyaJIbHbIC | IPAKTHYECKUI acCIEeKThl 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 | OpraHu3aluu U crocodeH

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 OCIKOBOM 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 JUIS
peLeHus 3ama4y
poheCCHOHATBHOMN
JIeSITeNIbHOCTH.




IV.COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHBI

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

W3 HUX peanu3yeTcsi C HCIOIh30BAHUEM JICKTPOHHOTO O0YYCHHS 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

KOJUYECTBA aKAJCMUYCCKUX 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
Tema 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 ABOJTIONUSA OEKOB  [McroNb30BaHUEM 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 HUCIIOJIB30BAHUEM 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 Conep:xxaHue y4eOHOro 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 (pallMOHANBHBIN JU3allH W HaIpaBJICHHAs
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. HanpasieHHasi 3B0OJIIOIHS 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 cucteMmbl (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 reHos. 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.

DKcnpeccus TeHOB B KJIETKaxX JAposxokeil. Buasl npoxokeBbx BeKTopoB. MHAymbensHbIe
cucteMsl. JlpoxokeBass AByruOpuaHas cucrema. OpHoruOpuaHas, TpuruOpuiHas, oOparHas
JIBYTUOpUIHAS CUCTEMA.



DKcrmpeccus TeHOB B KJeTkax miekonuTatomux. Meroasl Beenenust JJHK (xumuueckue:
JUTNOKaTUOHHAS, TOJMATUICHUMUHHASA, KanbluiidocdaTHas; usnueckue: 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 crieiupHIHBIX IPOTEa3.
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 caMoCcToATebHO# 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 OTIPOCY;
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 paclIMpeHHe 3HaHUM [0 IPEeIMETY.

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 IOWCK, W3Y4YECHHE W aHAJIM3 JINTEPATypbl 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 WHGOPMAIMH, COYETAOIIHMA 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 SBJSETCA ©€ WHTEPAKTUBHOCTh, TO €CTh CcO3/1aBaeMasi 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 moyKeH 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
MEHEee TPEX UCTOYHUKOB-CTAThU 3a MOCIEAHHUE 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
npenojaBaTess AUCHUIUIMHBL. JloKiIaq TOJIKEH CONMpOBOXKIATHCS HATJIJHBIM IPEICTaBICHUEM
KpPaTKOTO COJAEPKAaHUSA N3y4aeMOil TEMbI B BUJIE PE3EHTALIMH, BBIIIOJIHEHHON C UCIIOJIB30BAHUEM
KOMIIBIOTEPHBIX Tporpamm. PexkomeHnyeTcss s MOATOTOBKM MPE3EHTAIlMM HCIOIb30BaTh
nporpammy MicrosoftPowerPoint. 3amaueil nokiaga B BUJE 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
W3JIOKEHHBIX B CTaTh€ TEOPUM M HCIIOJB30BAHHBIX METOAOJOTMYECKHX IOJXOJOB; BIIAJICHUE
npodeccuOHaIbLHON TEPMUHOJIOTHEH; YMEHNE OTBEYaTh HAa BOIPOCHI ayIUTOPHH.

10



* Onenka «omauunoy». B 1oKiaje MOJHOCTBIO pacKpbiTa TE€Ma, MPOAHAIU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOINPOCA; CTYAEHT CBOOOJHO BIaJ€eT MaTepHalioM, M3JIaraeT €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.aA. [Ipu oOcyxaeHuu cTynaeHt
JIEMOHCTPUPYET NOHUMaHME U3y4yaeMoil MpoOyieMbl U METOJ0JIOTUM HAayYyHOI'O HCCIIEI0BaHMS,
BJIaJIcHHE NPO(PECCHOHANBHON TEPMHHOJIOTHEH M YMEHHE TI'PAaMOTHO OTBEYaTh HA BOIPOCHI
ayJIUTOPUHU.

* Onenka «xopomo». 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
MCYEPIBIBAIOIINMHU 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 UCUYEPIIBIBAIOLINE 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.Uemepuiosa. —
Upxkyrek: U3a-so UT'Y, 2012. — 247 c. (70 3k3 ).

4. YemepunoBa B.M. T'eHeTmka MUKpPOOPraHM3MOB: T€HETUYECKUN aHAJIN3 PErYISIHH
AKCIIPECCUU TeHOB [DNEeKTpOHHBIN pecypc] : yueb. mocodue / B. Y. Uemepuiona. - DBK.
- Upkytcek : Uzn-Bo UT'Y, 2013. - Pexxum goctyna: U3 "bubnmorex". - Heorpanuu.
nocryt. - ISBN 978-5-9624-0792-0.

5. Harnsanas 6MOTEXHOJOTHS U TeHeTHYecKass MHKeHepus | : HaydHoe u3aanue / P. Hmun ;
nep. ¢ HeMm.: A. A. Bunorpanosoii, A. A. CuntomHa. - M. : bunom. JlaGopaTtopus
sHanwmii, 2014. — 324 c. — Ilep. uza. : TWaschenatlas der biotechnologie und gentechnik /
Rolf D. Schmid. - 2006. (3 2x3.).

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

7. Medonnes, I'. A. I'eneruka ¢ ocHoBamMH OuoTexHoJoruu: yueOHoe mocobue / I'. A.
MedoabeB. — UYebokcapel: UI'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 MOJICKYJIIpHOU OnoJyioruu. Teopus v MpakTHKa: yaeOHOE
nocobue st By30B / M. A. baxxenosa, T. A. Ky3nenona. — 2-e uzn., ctep. — CaHKT-
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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:yueoHoe mocoome/ C.H. IlenxkyHOB-
Hosocubupck:HoBocu6. YuuB.u3a-so, 2010,

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

10. UckyccTBennble reHetudeckue cuctembl [Tekct] = Artificial Genetic Systems / JILU.
[Tatpymes; Poc. akaa. Hayk; MH-T1 6uoopranuy. xumuu uM. M.M. Ilemsikuna u FO.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», [eHHas u OenkoBas HHXKEHEpUs,
«buotexnonorus», «M3Bectus PAH. Cepust Ouosormveckas »,«MoONEKyJIsipHas OHOJIOTHS»,
«CHuOupCKU METUITUHCKUH KypHAI», U Jp.

B) CIIMCOK aBTOPCKUX METOIMYECKUX Pa3padoTok

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

1. http://elibrary.ru/defaultx.asp - nayuyHas s3jeKkTpoHHas OWOJIMOTEKa, KPYIMHEHIIUIt
poccUiiCKUii HMHGOPMAIMOHHBIA MOpPTajd B O0JACTH HAYKH, TEXHOJOTWH, MEIMIUHBI |
obpazoBanusi, cofepsKaIuii pedeparsl U MOJHBIE TEKCTHI HAYYHBIX CTATEH U ITyOIHKAIHIA.

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

3. UudopmanunonHas cucrema «EIuHOE OKHO JOCTyIa K 00pa30BaTeIbHBIM pecypcam»
(http://window.edu.ru)

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

5. Db Uzparenbckoro meHTpa «Akamemusi». Anpec mocrymna: 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, coaepxamuii  OTKpPBITBIE  YYEOHHUKH  TI0
€CTECTBEHHO-HAay4YHBIM IIPEAMETaM

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

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

ecrectBo3Hanus http://www.fptl.ru/biblioteka/biotehnologiya.html

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

11. Google Scholar —ITorckoBast cuctema Mo Hay4YHOH JIUTEPATYPE.

12. Science Research Portal - Hayunas mnouckoBas CHCTeMa, OCYIIECTBIISIONIAs
MOJTHOTEKCTOBBI TMOUCK B JKypPHalaX MHOTHX KPYITHBIX HAYYHBIX HW3aTEeNbCTB, TAKMX 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-TEXHMYECKOE OBECIEYEHWE JUCHOUTIIMHBI
(MOJY.JIsT)
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6.1Yue0OHo-1200paTopHOE 000pyA0OBaHHE

* Ayautopuss Uil NPOBENEHUS  3aHATUN  JIEKIIMOHHOTO  Tuma. AyauTopus
o0opyoBaHa: CHEIUaIN3upOBaHHON (ydueOHOM) MeOenplo Ha 12 MOCAagOYHBIX MECT;
o0opynoBaHa TexHHUECKUMH cpenctBamu oOyuenus: [Ipoextop Epson EB-X03, Dxkpan
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 A 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.,
Wcrounuk mnutanus ans snektpodopesa "Ompd" — 1 mr.,, Ocmwiorpad yHUBEpCalbHBINA
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, MeaunuH-s1, HactonbHas [JIH
16 ¢ mukpomnpoiec-HOi cucteMoit ympasin — 1 mrT., ciekrpodoromerp CD-2000, pepmentep
Minifors Speco 6aktepuansHbiii — lmt., Tepmoctar WB4MS BonmHbIN /¢ nepememuBanuem/ - 1
wt., Tepmoctatr TC-1/80 CITY — 1 wit., cnyXamumu AJis pecTaBIeHus yueOHoH nHdopManuu
0OonbIION ayqUTOPUM N0 JucHUIUIMHE «benkoBas HH)KEHEpUs»  y4eOHO-HarJIsJHbIMU
nocoOusIMH, 00eCTIeYNBAIOIIMMH TEMAaTHUYEeCKUE WILTIOCTPAINH [0 AUCUUIUIMHE, IPE3eHTAlUN B
KOJIM4YECTBE S5 MIT.

* Ayautopuss Jid TPOBEACHUS 3aHATUN MPAKTUYECKOrOo THUMA. AYIUTOPHS
o0opyIoBaHa: CHelUaIu3upoBaHHON (yueOHO#) Mebenpto Ha 12 MOCaAOYHBIX MECT;
o0opynoBaHa TeXHUYECKUMHU cpenctBamu oOyuenusi: Ilpoekrop Epson EB-X03, Oxpan
ScreenMedia, Jlocka ayauropHas menoBas, MarHuTHas, JlaGoparopus opran xumuu - 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
neyxiydeBoit C-55 — 1 mr., Tepmocrar TC-80 — 1 mrt., Hentpudyra K-24 — 1 mr., Lleatpudyra
MIIB-310 — 1 mr. cayXamuMmu s OpeicTaBieHus ydeOHoW wuHdopManuu O0ibLIoi
ayIuTOpuU 1o aucuuiiiuHe «benkoBas nHKEHepUs».

*  KowmmbroTepHsiii knacc (yueOHast ayAuTOpHsi) AJIS TPYIMIOBBIX M MHIUBUIYATHHBIX
KOHCYJbTAallMM, TEKyLIEero KOHTPOJAS M NPOMEKYTOYHOM aTTecTallud, OpraHu3aluu
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.; Cucremnsiii 6ok PentiumD
3.0GHz, Mounutop Samsung 740N — 3 mt.; Mono6ok IRU T2105P — 2 mt.; CucteMHBbIi 6510K
Pentium G3250, Monutop BenQG955 — 1 mr.; Cucremusiii 60k Pentium G3250, Monurop
BenQ GL2250 — 1 mrt.; Cucremusiit 610k Pentium G3250, Monurop Samsung T200 HD — 1
mT.; Cucremusiit 610k Pentium G3250, Monrutop Samsung T190N — 1 mt.; CucteMHbIN 610K
Pentium G3250, Monurop Samsung 740N — 1 mr.; Ilpoekrop BenQ MX503; »skpan
ScreenVtdiaEcot. C HeorpaHueHHBIM JOCTYNOM K ceTh VHTepHeT U obecrieyeHrneM JoCTyrna B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3allnu.

* Ilomemenus s XpaHeHHS U MPOPUIAKTUYECKOTO OOCIYKHBAaHUS Yy4eOHOTrO
o0opynoBaHusi. Ayautopus o00pyloBaHa: CIEIUAIN3UPOBAHHON MeOesblo Ha 8 MOCcaoYHbIX
mecT; BrermspkHoM mkadg — lmr., Jlamuaapssii mkag — 2 mr., Tepmocrar TC-80 — 2 mT.,
JlaGopaTopHbIif cToN MeTau4ecKuil — 3 mT., JIJabopaTopHbIii CTOJ ¢ PE3MHOBOM MOBEPXHOCTHIO
— 2 wr., XonoaAuabHUK «ATIaHT» — lmT. MUKpOCKOII MOHOKYJISApHBIM — 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., IIpuntep
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
23H0s10ps 2016r JIum.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 TwItoc I yvammxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texnnueckue v 3JIEKTPOHHbIE CPEICTBA:

[Ipu mnpoBeneHuMH y4yeOHBIX 3aHATHM HCIIOJIB3YIOTCA TEXHUYECKHE U 3JIEKTPOHHBIE
cpenctBa OOy4eHHUS M KOHTPOJIS 3HAHWM CTYACHTOB - Mpe3eHTaluu, (pparMeHTsl (UIbLMOB,
WCIIOJIb30BAHUE KOTOPBIX MPEAYCMOTPEHO METOJANYECKOM KOHUEIILIMEN TPENOJABAHUS.

VII.OBPA3OBATEJIbHBIE TEXHOJIOT'HU

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

1. Hugpopmayuonnas nexyus. JIEKIUs — 3T0 CKaTOE HM3JIOKEHUE OCHOBHBIX HAYYHBIX
(dakToB, YTO sBIAETCS 0a30W IS aHANW3a PACCYXKIEHUM, OILICHOK.

2. Jlexyus-susyanuzayus. B Xole JEKIUU CTYJEHT NPEeoOpa3OBHIBACT YCTHYIO U
MUCHEMEHHYIO HH(POPMAIUIO B BU3YAIBLHYIO (hOpPMY, BBIJIEISISI TIPA 3TOM Hauboyiee 3HAYUMBIC |
CYIIIECTBEHHBIC AJIE€MEHTHl. Ha IeKIMM HCMONb3YIOTCS CXEMBI, PUCYHKH, UYEPTEkKH, CIIal]IbI-
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
pemmuth. [Tpu 3TOM BBIIBHTaeMas mpodiemMa He UMEET OJHOTHUITHOTO PEIICHHUS, TOTOBOW CXEMBI
HeT. JlaHHBIA THUN JIEKIUU CTPOUTCS TAKUM O0pa3oM, UTO JESATEIBHOCTh CTYAEHTa IO e
YCBOCHHIO TIPHOFIKASTCS K TIOMCKOBOHM, HWCCIIEJIOBATEILCKON. B Xo0/e JeKIHUH MPOMCXOIUT
JUAJIOT MIPEToaBaTelis U CTYJICHTOB.

4. Jlexyus-6eceda. llpenmoyiaraeT HEMOCPEICTBEHHBIM KOHTAKT TIPEMOJaBaTessi C
aynutopueil. [lpenmyiiecTBo JeKIuu-6ecebl COCTOUT B TOM, YTO OHA IMO3BOJISIET MPUBIEKATH
BHUMaHHUE CTYJICHTOB K HanOoJIee BAXKHBIM BOIPOCAM TEMBI, OIPEICIATh CONCPIKAHNE M TEMIT
U3NIOKEHUsT y4eOHOTO MaTepuaa ¢ y4eToM OCOOCHHOCTEHN CTYACHTOB.
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5. Jlexkyusa c pazbopom xonkpemHou cumyayuu. B Xxone NeKIUN KOHKPETHAS CUTYaIHs
U3JIaraeTcs YCTHO WITM B BUJE KPAaTKOTo nuaduiibMa, BUICO3aMucH U T. 1. CTyIeHTH COBMECTHO
aAHATM3UPYIOT U 00CYXTAI0T NPEACTABICHHBIH MaTepHall.

6. [lpakmuueckue 3ausamus — OTO 3aHATUE, NPOBOJUMOE TIOJ PYKOBOJCTBOM
npernoiaBaTesisi B yueOHOH ayIuTOPHH, HAIPABICHHOE HA YIIyOJICHHE HAyYHO-TEOPETHUCCKUX
3HaHUH W OBJIAJICHUE OINPEICICHHBIMA METOJaMH CaMOCTOSITEIbHONH paboThI, KOTOpOE
bopmupyer npaktuueckue ymeHwus. OgHON U3 (OpPM MPAKTUYCCKHUX 3aHATUH B BYy3€ SBIISICTCS
CEeMHHAp.

7.  Camocmosmenvras paboma cmyoenmos (cM. 1.4.4).

8. Hucmanyuonnvie  obpazosamenvHvlie  mexnonoeuu. 1lom  TUCTaHITMOHHBIMHU
00pa30BaTeIbHBIMU TEXHOJOTHSIMH MOHUMAIOTCS 00pa3oBaTeIbHbIC TEXHOJIOTHHU, PEaTn3yeMble
B OCHOBHOM C IPHUMEHEHHEM MH(OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHnn
JMCIUILIHHBL « [ eHeTHuecKas u OeNKOoBasi HHKEHEPHSI» UCIIONb3YETCS UHMEPHEM-MEXHON02USL —
CHoco0 MUCTAaHIIMOHHOW Tepeaayr WHGOPMAIIMK, OCHOBAHHBIN Ha MCIIOJIb30BAaHUH TJI00AITBHBIX
U JIOKAJIbHBIX KOMIIBIOTEPHBIX CeTed Il O0OeCHeueHHs JOCTyna oOydJarolmuxcs K
UHPOPMALIMOHHBIM ~ 00pa3oBaTelbHBIM pecypcaM © sl (OPMHUPOBAHHS COBOKYITHOCTH
METOJMYCCKHX, OPraHU3AI[MOHHBIX, TEXHUYECKUX M IMPOTPAMMHBIX CPEJICTB pealu3alud U
yIpaBJIeHUs] Y4eOHBIM TIPOIIECCOM HE3aBUCHMO OT MECTa HaXOXKICHHS €ro CyOBEKTOB.
Hcnonb3yercst ObpasoBatenbHbiii mopran UI'Y - educa.isu.ru.

VII1.OOEHOYHBIE MATEPHAJIBL JIA1 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALIUA

OneHouHble MaTEpUaIbl TEKYIIET0 KOHTPOJISA

OrneHOUHBIE MaTepUabl TEKYIIETO KOHTpOJs (GopMupyrorcss B coorBercTBuu ¢ JIHA
yHHBepcuTeTa. B pamkax nucuuruinabl «benmkoBas MH)KEHEpHs» HUCHOIB3YIOTCS CIEIYyIOIINe
(GOpMBI TEKYIIETO KOHTPOJIS:

*  KOHTpPOJb padOThl HA CEMUHAPCKUX 3aHATHUSAX (YCTHBIHN OMpoc)

*  KOHTPOJb CAMOCTOSATEILHON PabOThI (YCTHBIN TOKJIA] C Mpe3eHTAIueH ).

Haznauenue OICHOYHLIX CPCICTB: BBIABUTH C(i)OpMI/IpOBaHHOCTL KOMIICTCHIIMN IIK-1.
CTy}IGHTBI, HC BBIIIOJHUBIINEC 3aJaHUA TCKYIICTO KOHTPOJIA HJIW IOJYYHUBHIME 3a HUX OLCHKY
«HEC YAOBJICTBOPHUTCIBHO», N0 HpOMe)KYTO‘IHOﬁ aTTeCTallud HE NOITYCKAKOTCA, IIOKa HE 6y,I[YT
JIMKBUUPOBAHBI BCC 3a10JI>KCHHOCTH.

BOHpOCI)I JJId ITIOATOTOBKH K CEMUHApam

KaxoBbl npeanochbulKy NOsBIEHUS OETKOBOM MHXKEHepUn?

Kakue 3aaun MoXXeT periats 0e1KoBas HHXeHepus?

Kakue nanpasnenus 6enkoBoii uHxeHepuu Brl 3HaeTe?

Yro Takoe HampaBJeHHas: MOJEKYJIsIpHas 9BOJIFOLUS OeIKoB?

Kak GenkoBast HH)KEHEpHsI CBSI3aHA C IPYTUMH pa3/iesiaMi OHOJIOTHYECKOM HayKu ?

Kakne ypoBHU CTPYKTYpHOI OpraHu3aIllii UMEIOT OEJIKOBbIE MOJIEKYJIbI?

Onumure CTPYKTypy U OCOOEHHOCTH MENTUIHOW cBsi3u. Kakyio MOABMKHOCTH HMEET

NEeNTHIHAs UENb?

8. B uem 3akiroueHBl OCOOCHHOCTH OpraHHW3allM{ PETYISIPHBIX BTOPUYHBIX CTPYKTYp?
Kakyto poib BHIIOJTHSIOT BTOPUYHBIE CTPYKTYPHI B (POPMHUPOBAHUU JIOMEHOB?

9. Kakyro kiaccu(puKanuio UMEIOT MMPOCTPAHCTBEHHBIE CTPYKTYPHI OSIIKOB?

10. Yro takoe (onaunr? B uem cyTh manepoH-3aBUCUMOIO U MPO-3aBUCUMOTO (posguHra?
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11. Kakue cBoiicTBa O€IKOB MOXHO U3MEHSTH C TIOMOIIbIO OETTKOBOM MHKEHEPUHN?

12. Kakue reHHO-UH)KEHEPHBIE METOIbI UCTIOIB3YIOTCS B OEITKOBOW MH)KEHEPUH?

13. Kakue hepmeHTHI, HCIIONIb3yeMble B OeTKOBOW MH)KeHepuH, Bl 3HaeTe?

14. Korpaa 6buta otkpeiTa [P 1 kakue dhepMeHThI HCTIOIB3YIOTCS?

15. B xakoM Bujie MOXKHO IKCIIPECCUPOBATH LIEEBbIE OEIKU?

16. Kakue cucremsl 3kcripeccuu Bol 3Haere?

17. B yem mpeuMyIecTBa U HEAOCTATKU OAaKTEpUANTBbHON cUCTeMBI SKcnpecuu B E.coli?

18. Yro Takoe OeckieTouHas cucTeMa dKCrpecun?

19. /lnis yero B 6ECKIETOUHYIO CUCTEMY 3KCIIPECHU JOOABISIOT KIETOYHBIN SKCTPAKT?

20. MoxxHO M co31aTh "dMCTYHO" OECKJIETOYHYHO CHCTEMY, COJEpKaIlyl TOJIBKO
U30JIMPOBAHHbIC U OYHUILEHHBIE KOMIOHEHTHI O€I0K-CHHTE3UPYIOIIeH MaIlInHbI?

21. Kakumu cBo¥cTBaMU JoJDKHA 00JsamaTh 3(G(EeKTUBHAs CHUCTEMa DKCIPECCUU C TOYKH
3peHwust OEIIKOBOro MHKeHepa?

22.O3Hayaer U TONYy4YEHUE TOJUMENTUIHOTO TMPOAYKTAa C TMPABUIBHOW TEPBUYHOMN
CTPYKTYpOIl perIeHuIo 3a1a4u co31anus 3G PpeKTUBHOM CUCTEMBI SIKCIIPECCUH?

23. B uem ocobennocTH HelipoTrokcuHa I kak 00bekTa 1)1 mpernapaTiBHONW reTePOTOTUIHOM
skcrnpeccun? Kak MOKHO M3MEHUTH CleHU(UIHOCTh B3aMMOJECHCTBUS HEMPOTOKCHHA C
peuentopom?

24. Kaxoii n3 (U3NKO-XUMHUYECKIUX METOAOB HMCCICIOBAHHUA OCIKOBBIX MOJIEKYJ CIIOCOOCH
MPEIOCTaBUTh HauOOMBIIYI0 HH(POPMAIIKIO O MOJIeKyJe Oeka B pacTBope?

25.B kakux ciydasx HEOOXOIMMO peHaTypupoBaTh peKoMOuMHaHTHBIE Oenku? Kaxue
OCHOBHBIE 3Tanbl BKJIIOYAET MPOIECC peHaTypauuu pexomOuHaHTHoro Oenka? [Touemy
HYXHO MCIIOJIb30BaTh CHJIbHBIE ICHATYPUPYIOIINE areHTHI?

26. 3aueM HY)KHO KOHCTPYHUPOBATh UCKYCCTBEHHbIE Oenku? ONUIINTE MOCIEI0BaTEIbHOCTh
JeCTBUIl OENKOBOrO HMH)KEHEpa IpU KOHCTPYMPOBAHHWU HCKYCCTBEHHOro Oenka ¢
3aJJaHHOW MTPOCTPAHCTBEHHOM CTPYKTYpPOH.

27. Kax MUHIMHU3UPOBATh YMCIIO BO3MOYKHBIX TOTOJIOTUN MCKYCCTBEHHOTO Oeka?

28. Kakum 00pa3oM MOKHO BBECTH B UCKYCCTBEHHBIN OETOK OMOJIOTHYECKYI0 aKTUBHOCTh?

Ilepeuenv mem 0151 00K1A008

Bo3moxHOCTH COBpeMEHHOI GeIKOBON MHXKEHEPHH.

Knaccudukanus 6€1KoB 10 UX CTPYKTYpe U MPoOIeMbl 3BOJIOLUH.

bubnnorexku NCKyCCTBEHHBIX OEIKOB.

[TpuMeHeHHne TeOpEeTHUECKUX MOJIeNel OeIKOB.

[TonydeHue u cBoWCTBa MCKYCCTBEHHOI'O Oelika anbOeOeTHHa.

ITonyyenne u cCBOHCTBa MCKYCCTBEHHOro Oesika anbOedepoHa - anpbOeOeTMHa ¢

¢dbparmenTom unrepdepona Ha N-KoHIIE.

CoBpeMeHHbIe TpeICTaBIeHHs 0 (OJIUHTE OSITKOB iN Vitro.

8. MopenupoBaHne pacmojOXeHHs OOKOBBIX Iemeid. MojenupoBaHHe Ha OCHOBE
TOMOJIOTHH.

9. BenkoBas HHKEHEPHS aHTUTEI.

10. locTmxenus: 0enKOBOM MHKEHEPUU: THOPUAHBIE TOKCHHBI.

11. IlonyyeHne peKOMOMHAHTHBIX OEJIKOB B OaKTepUaIbHBIX KJIETKAX.

12. AHanuTu4ecKre MEeTO/Ibl aHAJIN3a PEKOMOMHAHTHBIX OEITKOB.

13. TpaHCAyIMpYFOIIUE TENTH B, UX IPUMEHEHHUE.

14. benkoBblii crmaiicMHr (MEXaHU3M, MCIIOJB30BAaHME I MOJYYEHUS PEKOMOMHAHTHBIX
OCIIKOB).

15. Ipunanumner NGS tpetbero nokonenus (Helicos, SMRT, Oxford Nanopore).

16. Cucrema CRISPR/Cas: mpoucxokiaeHne, MPUHIMIBI pabOThl, HCIOIB30BaHHE Ha
IPaKTHKE.

17. PubocoMHBIH IUCILIEH.

18. bubGn1oTeKH UCKYCCTBEHHBIX OEJKOB.

ook wndE

~
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19. Bugpl u ciocoObl MOTy4YeHHs OSITKOBBIX MHUKPOYHIIOB.

Ouenounbte mamepuaiivl onna npomeofcymounoﬁ ammecmavyuu

dopma NpoMeKyTOUHOU aTTecTanuu - 3auyem. OC 3TOro TUNA JOJKHBI BBISBISTH CTEIICHb
OCBOCHHUSI TEOPETUUYECKUX 3HAHMU Kak 0azy s (GopMHpOBaHUS KOMIICTCHIIMMA, YMEHUS WX
OPUMEHSTh B CUTYallUSX, MOJCIHUPYIOMUX NPOPECCHOHANBHYIO IesITeIbHOCTb, a TaKkKe
chopmupoBanHocTh komnerennuu [1K-1, 3asBnennoii B m.l11.

K 3auery nomyckarTcs CTyI€HTHI, BHIIOJHUBIINE B IOJTHOM 00BbEME ayAUTOPHYIO HATPY3KY,
CaMOCTOSITENIbHYI0 paboTy, YCHEIIHO CHABIIME BCE IMPEIyCMOTPEHHbIE (OPMBI TEKYyIIEro
KOHTpoJIsl. CTYAEHTHI, UMEIOIIKE 33JOJKEHHOCTh MO TEKYIIIEMY KOHTPOJIIO, IOJKHBI BHITIOJHUTh
BCE 00s3aTeNIbHBIE BU/BI ACATEIHHOCTH MO y4eOHOMY IUIaHY, U TOJIBKO 3aT€M JOMYCKAarTCs K
cAaue 3a4yera. 3a4eT MPOBOJIUTCS B GOopMe TECTUPOBAHHSL.

OneHka oTBeTa OCYLIECTBIISIETCS B COOTBETCTBHE CO CIEAYIOIIMMH KPUTEPUSMHU: IOJHOTA
OTBETa Ha BOIPOCHI SK3aMEHAIIMOHHOTO OWJIeTa, CTENEHb BJIAJICHUSI MaTepHAIIOM, U3JI0)KEHHOTO
B OCHOBHBIX M  JIONOJHHUTENIbHBIX  HUCTOYHHUKAX  JIUTEPATyphl, CTENECHb  BIAJACHUS
npoecCHOHANBHOM TEPMUHOJOTHEH U TMOHATHMHBIM ammapaTtoM AUCHMILIUHBL, IOJTHOTA
OTBETOB Ha JIOTIOJIHUTEIIbHBIE BOITPOCHI.

Tpumepnsiii cnucok 60npocos 01 N0O20MOBKU K MeCmupo8anuio

YPOBHM CTPYKTYPHOH OpraHu3aluy OEJIKOBBIX MOJICKYII.

Knaccudukanus mpocTpaHCTBEHHBIX CTPYKTYp O0enKoB. DoJIAUHT OEITKOB.

@depMeHTBI, UCTIONIb3yeMbIe B TEHETUYECKON HHKEHEPUH.

IMIP. Cnenuduyeckue Bumsl [1P: RT-PCR, «unBeprupoBannas» (inverse) IILIP,

acumMeTpuuHas TP, «Bnokennas» (nested) ITLIP.

5. Ipunmunsr koimuectBennou I[IIP (real-time, «mdposas» (droplet digital) TIIP).
KomuuectBennas IT1P: ocobennoctu real-time PCR. Ummyno-TTLP.

6. bubmmorexku reHoB. Pazmep Ombnmorexu. PacmiernyieHre reHOMOB Ha (pparMeHTHI JUist
KOHCTpYUpOBaHUsI OMOIMOTEK. BEKTOPHI, HX €MKOCTh, 0COOEHHOCTH pabOThI C HUMH.

7. Meronb! 1 cTpateruu O€IKOBOM MHXKEHEepUH (HampaBiIeHHAs SBOJIOLMS, pAllHOHAIbHBIN
JU3aiiH, MOTypauOHaAIbHBIA TU3aiH).

8. Hampasnennas 3BoFOIHS OSITKOBBIX MOJICKY/. CITyqaifHBIN MyTareHes.

9. Coznganue OHONMOTEK MYTAHTHBIX MoJekyid. PaunuoHanbHbIl nu3aitH. MeTtoasl
BBIUHCIIUTENBHOTO U3aiiHa Oernka.

10. MogenupoBaHue pacrojioKeHUss OOKOBBIX Iemeid. MojenupoBaHue Ha OCHOBE
roMoJioruu. bubnnoTexkn NCKyCCTBEHHBIX OENIKOB.

11. TlpumeHeHue TeopeTHUecKuX Moeneii Oenkos. Konctpynposanue Oenkor de novo.

12. Meronsl  caiiT-HanpaBieHHOro  Myrtarene3a. [I[IP ¢  mMomupummpoBaHHBEIMH
npaiimepamu. Primer extension. Inverse PCR, DNA shuffling.

13. Meronbl BBIYHCIUTENIHHOTO U3aiiHa OejKa, OCHOBAHHBIE HA HCIIONB30BaHMM 0a3
JTaHHBIX. MeToJ1 peKoOMOMHAIMK Ha OCHOBE (PparMeHTOB.

14. Metonpl, oOBeAWHSIOMKE WHPOPMANUIO W3 BTOPUYHOM CTPYKTYPHI C YUIETOM
OTPaHUYECHUM B TPETUYHOU CTPYKTYpE.

15. AnanutHdeckue METOIbl aHATN3a PeKOMOUHAHTHBIX OCNKOB. J[M3aiiH MOTHOPA3MEPHBIX
r1o0yn (Co3/1aHue XUMEPHBIX OEJIKOB) B OEJIKOBOM MH)KEHEPHUH.

16. CrocoObI 3KcTpeccHd TEHOB B OCNKOBOW WHXKEHepud (TpsMasi, TUOpUAHAs U

sKcIpeccHs ¢ cekperueit). Oco0eHHOCTH pa3IMyHBIX CIIOCOOOB IKCIIPECCUH.

AP
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17.

OKkcrpeccusi  T€HOB B KJETKax — Jpoxoked. Buasl  ApOXOKEBBIX  BEKTOPOB.
WNunymmbensusie cuctemsl. JlpoxokeBast nByruOpuaHas cucrema. OpHoruOpumHas,
TpuruOpuHas, oOpaTtHas IByruOpuaHas CHCTEMA.

18. Dkcnpeccuss TEHOB B KJIETKax MiIekonuTarommx. Metoasl BBeaenus JHK
(XuMu4eckue: JUMOKATHOHHAS, MOJIMATHUIICHUMUHHAS, Kanpiuidocdarnas;
¢busnyeckue: AJIEKTPOIOPAIIHS, MarHUT-ONOCPEIOBaHHAS, O0omMOapIupoBKa,
MUKPOWHBEIIUPOBAHNE; BUPYCHI).

19. TpansutHas skcnpeccus. [Ipomorepbl W HHIYIMOETbHBIE cUCTeMBI. MccnemoBaHue
BHYTPHUKJIETOYHOM JIOKAJIN3allUK OEJIKOB.

20. ITonyyeHne peKOMOMHAHTHBIX OETKOB B OaKTepUaIbHBIX KJETKax. Mcmoyb3yembie
npomoropsi (lac, T5, T7).

21. ITpoGaemsbl ¢ HApaOOTKOM FIYKAPUOTHUECKUX OCIIKOB B OaKTEpUATbHON CUCTEME, TENbIla
BKJIFOUYCHHUS, onTUMHU3anus dkcrpeccuu. Taru (6xHis, GST, ZZ), caiiTel crieriupuIHbIX
poTeas.

22. Brpinenenue W OYMCTKAa PEKOMOMHAHTHBIX OEJIKOB B HATHBHBIX M JCHATYPHPYIOIIUX
ycnoBusix. PeHatypanus 0ei1KoB.

23. Buusl 1 criocoObl nonyueHus: 0esnkoBbIX MuKpouniioB. Metoasl ChlP-on-chip, JTHK-
POrpaMMHUPYEMBbIH OCITKOBBII YHII.

Paszpaborynky /

e nouent HOpuHosa I'.B.

,’(rx(‘)}{fﬂu%)

IIporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu PI'OC BO mno HampaBieHUro
06.05.01 «buonmxeHepusi 1 OMOMHPOPMATHKAY.

[IporpamMma paccMoTpeHa Ha 3acefaHuM Kadeapbl (HU3UKO-XUMUYECKOW OHOJIOTHH,

ouontxenepun 1 bnonnpopmaruxu 19.03.2025 r. mporokon Ne 12.
3aB. kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa @azaﬁ

Hacmoswas npoecpamma, ne modcem Ovimb 60cnpouzgedena Hu 8 Kaxou gopme 6es

npeosapumenbHo20 NUCbMEHHO20 paspeueniuss Kagheopvl-paspadomyuxa npozpammoi.
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