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1 e 1 3a1a94 OCBOECHHUSI AUCHUILIMHbBI

ean (e M) OCBOCHMS TUCIUTUIMHBI:
¢dbopMHpOBaHUE y CTYJCHTOB COBPEMEHHBIX IPEJICTaBICHUH 00 ypOBHE HAay4HBIX TOCTH)KCHUH B
o0JacTu pa3paboTKH OMOTEXHHUYECKUX CHCTEM, TEXHOJIOTHI HOBBIX MAaTEPHAJIOB U KJIETOUYHBIX CTPYKTYD.

3amaun:

- B CHUCTEMAaTU3UPOBAHHON (OpME YCBOMUTH 3HAHUS O MPUHIUIAX M METOJaX I'€HHOH, OEJKOBOH U

KJICTOYHOW MH)KEHEPUU;

- UI3YUYUTHb BO3MOXKHOCTHU IMPAKTHYCCKOI'0 MPUMEHCHUSA 6I/IOI/IH}KeHepHOI\/'I METOJO0JIOTHH.

2 MecTO IMCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOMH MPOrpaMMbl

JucnurnnuHa oTHOCUTCS K 6a30Boi yactu 0s1oka [l «/Jlucuuminabl (MOTyIH )y

IIpepexBusutel pucuurnuuel: b1./[.b.18 Keanmoeas xumus u cmpoenue monexyn, bl1.J[.b.21
Humonoausa, eucmonozus u 6uonocus pazeumus, b1./J{.b.22 Buoxumus namono2uueckux npoyeccos

[ToctpexkBusutsl quctmiiunbl: 51./].5.24 ba3zvl 0anHbIX U OCHOBHbIe Memoobl OUOUHGOPMAMUKY,
b1.J[.5.28 [l'ennasa umnocenepus, bl1.J{.b.34 Huowenepnaa osuzumonoeus, b1.J[.B.2.6.1 Monexyrapnas

2eHemuKa u O0ne3HU 4elo8eKd

3 TpeGoBaHus K pe3yJabTaTaM 00y4eHHs 110 AUCHHUIIMHE

[Ipouecc n3yueHus: AMCUUILIIMHBI HANIpaBieH Ha (OPMHUPOBAHUE CIAEAYIOLIUX PE3YIHTATOB O0yUEHUS

Koza u HaumenoBaume
(bopMHUpPYyEMBIX KOMITETCHITHI

KOH U HAMMCHOBAHUC MHIUKATOpA
JOCTHIXKCHHSA KOMIICTCHIIMHN

[Tnarupyemble pe3ynbTaThl

00y4eHuUs 10 TUCITUILINHE,

XapaKTePU3YIOIIUE ITAITbI
(hopMUPOBAHMST KOMIICTCHIIMI

OIIK-2 Cnocoben
HCIIOJIb30BaTh
CHCIMATM3UPOBAHHBIC 3HAHUS
(byHIaMEHTAIBHBIX Pa3/elioB
MaTeMaTHKH, PU3NKH, XUMHH U
OHOIOTHH TSI POBEICHUS
HUCCIIEIOBAHUI B 001acTh
OMOMH)KEHEPUH,
OMOMH(OPMATHUKHN M CMEKHBIX
JTUCIHILTAH (MOIYJICH)

OIIK-2-B-2 JleMOHCTpUpYET HABBIKU
TIPOBEJICHUS HCCIIEI0BaHUI B 001acTH
OMOWH)XeHEepUU, OMOMH(POPMATHUKH C
YUCTOM CHICUAJIM3UPOBAHHBIX
(yHIaMeHTaIbHBIX 3HAHUM

3HaTh:

- OCHOBHBIE HAMPABICHHUS
OMOWH)XEHEPUH;

YMerh:

- M3JIaraTb OCHOBHbBIE PUHLUIIBI
1 3aKOHOMEPHOCTHU
OMOMHKEHEPUH U CYIIHOCTb
COBPEMEHHBIX HAYYHBIX
po0Jem;

Baaners:

- METO/I0JIOTMYECKUMU
MOIX0JITaMU, HEOOXOIUMBIMH IS
MOJTy4EHHUS U U3y4EHUs
PEKOMOMHAHTHBIX OPTaHU3MOB;

OIIK-4 Criocob6eH NpUMEeHSITh
METObI OMOUHKEHEPHU U
OnonH(pOPMATHUKH JIJIsI
MOJTyYEHHUs] HOBBIX 3HAHUH U
TSl TIOJTYYIeHUS
OMOIOTHYECKUX OOBEKTOB C
IeJICHAIPABICHHO
W3MEHEHHBIMH CBOHCTBaMH,

OIIK-4-B-1 JleMoHCTpUpYET HABBIKU
UCTIONB30BaHUS METOJIOB
OMOWH)KEHEpUU U OMOMH(POPMATHKH IS
MOJTy4eHUsI HOBBIX (PYHIaMEHTATBHBIX
3HaHUN

OIIK-4-B-2 [TpumeHsier MeToAbI
OMOWH)KEHEpUU U OMOMH(POPMATHKH JJIST
MOJIYYCHUS] OMOJOTHYECKHX 00BEKTOB C

3HaTh:

- aKTyaJIbHBIE TIPOOIIEMBI
COBPEMEHHOUW OMOMHKEHEPHH;
YMerh:

- popMynHpOBaThH 3a4a9H
HCCIIEIOBAHUN B
OMOWH)KEHEepHUH, BEIOMPATH
METO/IbI KCIIEPUMEHTAITLHOM




Kon u HaumenoBanue
(bopMHUpYyEMBIX KOMITETCHITHI

KOI[ U HAMMCHOBAHUC MHIUKATOPA
JOCTHIXKCHHSA KOMIICTCHIIMHN

[Inanupyembie pe3yIbTaThl

00y4eHuUs Mo TUCIUILINHE,

XapaKTEePU3YIOIIUE ITAIbI
dbopMuUpOBaHUs KOMIETCHIIHIHA

IMPOBOAWTH aHAJIU3
PE3YJIbTATOB U METOJUYICCKOTO
OIIbITAa UCCJICAOBAHMUA,
OIMPECACIIATHL MPAKTHUYCCKYHO
3HAYUMOCTD UCCIICIOBaHUA

LieJIeHANPaBIeHHO U3MEHEHHBIMU
CBOMCTBaMHU

OIIK-4-B-3 JleMoHCTpUpYET HaBBIKI
IIPOBEJCHUS aHAJIN3a U UHTEpIIPETallun
PE3yNbTAaTOB HCCIEA0BAHNUS C IIEIIBIO
OIIpeAENIEHUs IPAKTUUECKON
3HAYUMOCTHU UCCIIEIOBAHUS

paboTHl U UHTEPIPETUPOBATH
pe3yJIbTaThl HAYYHBIX
SKCIIEPUMEHTOB;

Baagers:

- HaBBIKaMU PabOThI ¢ HAYYHOU
1 yueOHOU JIUTepaTypoi;

OIIK-5 CiocobeH HaXOauTh U
HCIIOJIB30BaTh HH(OpMaIuio,
HAKOIUICHHYIO B 0a3aX JaHHBIX
0 OMOJIOTHYECKUM O0BEKTaM,
BKJIIOYasi HyKJICUHOBBIC
KHCIIOTHI ¥ OCJIKH, BJIAJICTh
OCHOBHBIMH
O6ronH(pOopMaTHIECKUMU
CpeICTBAaMU aHAN3a

OIIK-5-B-1 Hcnonb3yet nnpopmanuio,
HAKOIICHHYIO B 0a3aX JaHHBIX 110
CTPYKTYpE T€HOMOB, O€JIKOB U JIPYTYIO
OMOJIOTHYECKYI0 HH(HOPMAITHIO
OIIK-5-B-2 JleMoHCTpUpYET HaBBIKK
BJIaJICHHUSI OCHOBHBIMHU
OroMH(OPMATHIECKUMU CPEACTBAMH
aHaJIn3a FeHOMHOW, CTPYKTYpHOH U
WHOI nH(pOpMaUn

3HaTh:

- BO3MOXHOCTH HPUMEHEHHS
OononHpopMaTHKU B
MOJICKYJIIDHOW ~ Ouonoruu o
APYTUX AUCUUIUINHAX;

Ymern:

- 1ojy4yarb  HEoOXOoJIuMble

3HaHUS B 0a3ax JaHHBIX TI0
CTPYKType TEHOMOB, OCIKOB H

Ipyrou uH(popManun JUTSL
pemieHuss 3amady B obiacTu
OronH(pOpPMaTUKY;

Baajgern:

- METOAAaMH UCITIOJIB30BaAHUA
UMeIoIuXcs 0a3 TaHHBIX U
CO3JJaHUEM HOBBIX, a TAKKE
WHCTPYMEHTOB, TPUMEHSIEMBIX
JUIs1 paOOTHI C HUMU.

OIIK-6 Cnocoben
pa3pabaTbIBaTh aJITOPUTMBI U
KOMIIBIOTEPHBIE [IPOrPaMMBI,
HpI/IFOJIHBIC JJISA
MPAKTUYECKOTO IIPUMEHEHUS

OIIK-6-B-1 Mcnonp3yeT HaBbIKU
CO3JIaHMsI KOMITBIOTEPHBIX MPOTPaMM,
0a3 TaHHBIX U UHbIE TPOTPAMMHBIX
IPOJIYKTOB, UCIIOJIb3YEMBIX B
OnouHXeHepuu 1 OnonH(poOpMaTHKe

3HaTh:

- COBPEMEHHBIE METO/IbI
00pabOTKU ¥ HHTEPIPETALIUU
Ouonoruueckoi nHpopMauu
IPH MPOBEICHUH HAYYHBIX
HCCIICJOBAHMIA;

Ymersn:

- UCTIOJIb30BATh KOMITBIOTEPHBIC
NpOrpaMMBbI JUIS aHATH3a
0COOEHHOCTEH CTPYKTYpHOU
OpraHM3alli MaKpPOMOJIEKYT;
Baajnern:

- CIOCOOHOCTBIO
CaMOCTOSITENILHO MPHUMEHSITh
COBPEMEHHBIE KOMITBIOTEPHBIC
TEXHOJIOTHH.

4 CTpyKTypa U colepKaHue TUCUUILIHHBI

4.1 CTpyKTypa QM CHUILIAHBI

OO61mas TpyJ0eMKOCTh JUCIUILIMHBI COCTABISET 7 3a4ETHBIX eUHUIL (252 akaeMHUYECKUX 4aca).




TpynoemMkocTs,

Bun pabothr aKaJICMHYECKUX YaCOB
6 cemecTp BCEro
O6masi TPYA0€MKOCTh 252 252
KonrakTHas padora: 86,5 86,5
Jlexrun (JI) 34 34
[Tpaktuueckue 3ausarus (I113) 34 34
Jlaboparopusie pabotsl (JIP) 16 16
Koncynpranum 1 1
WuauBuayanpHas paboTa 1 MHHOBAIMOHHBIC (POPMBI YUCOHBIX 3aHATHIMA 1 1
[IpoMexxyTodHas arTecTanus (3a4eT, YK3aMEH) 0,5 0,5
CamocrosiTesibHasA padora: 165,5 165,5
- gbinoIHeHue Kypcosoti pabomsl (KP); +
- 8bINOJIHEHUE UHOUBUOYATILHO20 MEopHecKo2o 3a0anus (UT3);
- HanucaHue 3cce (D),
- camono02omosKka (npopabomka u N08MopeHue J1eKYUOHH020 Mamepuala u
mamepuana y4eOHuKo8 u y4eonvix nocoouii;
- U3yHeHue pazoenos Kypca 6 cucmeme 31eKmpoHHO20 00VHeHUsl,
- U3yueHue pasoenos Macco8020 OMKPbIMO20 OHIAUH-KYPCA
«buomexnonocuu: eennas undcenepusy;
- 10020MOBKA K 1a00paAMOpPHbIM 3AHAMUIM,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- N10020MOBKA K KOJIOKBUYMAM,
- 10020MOBKA K PYOelCHOMY KOHMPOJIO U M.N.)
Bua uToroBoro KOHTpoJIA (3aueT, Ik3aMeH, T PepeHITUPOBAHHBIH IK3aMeH
3auer)
Paznensl AMCHUIIINHBI, H3ydaeMbie B 6 ceMecTpe
KosmmuecTBo yacoB
Ne ayJuTOpHAas
pasena HaumenoBanue pa3aennon Beero pabota BHEay/I.
113 | JIp pabota
1 BBeneHne B OMOMHIKEHEPHIO 20 2 2 - 16
2 I'eHOMUKA 1 MPOTEOMHUKA 26 4 4 2 16
3 Coznanmne 0aHKOB JaHHBIX HYKJICOTUIHBIX 26 4 4 2 16
MOCJIeI0BATEIILHOCTEN T€HOMOB Pa3HbBIX
OpPraHU3MOB U MOJICTTUPOBAHUE CTPYKTYP
OHMOTIOJIMMEPOB
4 Metoab! 0OHapyKeHUs U IPOUYTEHUS 30 4 4 4 18
HYKJCOTHIHBIX MOCIEI0BATEIbHOCTEN
5 [Tpuniumne! ka1oHupoBanus GparmenroB JTHK 30 4 4 4 18
6 Knerounas uHXE€HEepHs paCTEHUI 28 4 4 2 18
7 Knerounas uHKeHepusi >)KUBOTHBIX 28 4 4 2 18
8 OCHOBBI OMOMH)KCHEPHUH YCIIOBEKA 24 4 4 - 16
9 buonHxeHepHbIE METO/IbI COXPAHEHUS IPUPOAHBIX 20 2 2 - 16
pecypcoB
10 [IpaBoBOE perynupoBaHue B 00JIACTH 20 2 2 - 16
OnonmxeHepuu. I1paBoBbIC OCHOBBI OMOITHKH
Hroro: 252 34 | 34 | 16 168




KonnuectBo yacos
Ne HaumenoBanwue pa3eiioB ayAuTopHas BHEay/l.
pasnena BCETO paboTa aGata
a |m[ap| P
Bceero: 252 34 | 34 | 16 168

4.2 Conepxxanue pa3iesioB AUCHUINTHHBI

1. BBenenue B Ououn:keHepuro. OnpedeieHue u 3a0ayu OuouHdCcenepuu. Hcemopus pazsumus.
Buounsicenepua xax mayka u cgepa npouzsodcmea. Cogpemennas OUouHdICeHepusi KAk HANpasieHue Hay4Ho-
mexHuueckoeo npoepecca. OcHognvle Memoovl ucciedoganus. Ilymu co30anus OUOUHIICEHEPHBIX KOHCMPYKYULL.
Pewenue ououndicenepnvix 3a0au 6 pacmeHuesoocmse U dHcusomnogoocmee. Pewenue ououndicenepnvix saday 6
meouyune. Ilepcnekmugul u 3Havenue yereHanpasieHHo20 U3MeHeHUs OUOI02UYeCKUX 00BEKmMO8.

2. 'eHOMMKA M MPOTEOMUKA. [ eHOMUKA U NPOMEOMUKA 8 pA3pabomKe HOBbIX NEeKAPCMBEHHbIX CPEeOCMS.
buoobwvexmui kax cpedcmeo nonyueHus JeKapCmeeHHblX, NPOoQUIAKMUYECKUX U OUASHOCMUYECKUX Hpenapamos.
Cosepuiencmeosanue  OU00ObEKMo8 Memodamu 2eHHOU  uHocenepuu. Texuwonoeuu pexomounanmmuvix JHK.
Peoaxmuposanue cenoma. DYHKYUOHANbHAS, CMPYKIMYPHAS U HPAKMUYECKds npomeomuxa. baszvl Oaunvix no
npomeomuxke.

3. Co3nanue 0aHKOB JaHHBIX HYKJEOTHAHBIX MOC/I€10BATEIbHOCTEl T€HOMOB Pa3HbIX OPraHU3MOB M
MOJeJTMPOBAHNE CTPYKTYP OHONMOJMMEPOB. ba3bl OaHHLIX HYKIEOMUOHBIX U OEIKO8bIX NOCIe008AmMeNbHOCMEl.
basvl 0anuwix, codeporcawue ynkyuonanvuvie dannvie. Paboma ¢ 6azamu dannvix buonocuveckux mexcmos. Ilouck
nocaedosamenvrocmenl. OH-1aUH UHCMPYMEHMbL 01 00PADOMKU 2eHEMUYECKUX NOCAe008amenbHocmel. Aneopummol
noucka u obpabomku ungopmayuu, cooepaicawelics 8 ouonosureckux mexcmax. Cpasrnenue nocie008amenbHoCmell.
Ilpoepammnoe  obecneuenue 013  @vipasHuganus nociedogamenvrocmeu. BLAST. Ilouck  comonocuunvix
nociedogamenvrocmeti. Ilocmpoenue ¢hunocenemuyeckux Oepegves. Auanuz u HpedcKazaHue CMpPYKmMypol
ouonozuyeckux monexyr. Cmpykmypa 0eiko8 u HyKileuHo8blX KUCIOM.

4. Metoabl oOHApyKeHUS] M MPOUTEHUs] HYKJIEOTHIHBIX MocienoBaTeabHocTeld. Cywnocms Memooog
Maxcama-I'unbepma u Coneepa. «Memoo mepmunayuu yenuy umu «ouoesokcu memooy. Cospemennoe
obopyooeanue: npubopbl u mexuuueckue cpeocmed. Aemomamusayus cekeeHuposanus. IIpumenenue memooa.
Tubpuouzayus JJHK u PHK. [ubpuousayua c 3ondamu. Bviuumarowas ecubpuouzayus. Bnommune no Cayzephy.
HUmmynodorommune. Komnvromepruvlil  ananus  HYKIeOMuoHulX nociedoseamenvrHocmei. Ilpumenenue memooa
orommunea.

5. llpunuunsl kiaoHupoBanus @parmenroB JAHK. @epmenmur, ucnonvsyemvie 6 monexynsipHom
KknoHupoganuu. Pecmpuxmasei: I, 11 u 11l munos. Hzowuzomepuol. JJHK-memunasvi, ux ucnoiv3osauue 0 NOLYYEHUs.
Kkpynuolx pecmpukyuonuvix @gpaemenmos HK. JIHK- u PHK-mueazvt ¢paca T4. J[HK-noaumepasvl u3z pasiuyHvix
ucmounukog, ux ceovicmea u npumenenue. [{HK-nonumepasa I uz E.coli. @pacmenm Knenosa /[HK-nonumepasol 1.
JHK-nonumepasza gpaeca T4. Tepmocmabunvuvie JHK-norumepasvi. Obpamuvie mpanckpunmasvl (PHK-3asucumvle
JHK-nonumepasot). mpanckpunma3zol (PHK-3asucumvie /[HK-nonrumepa3suot).



Bexmopul knonuposanusa 6 bakmepusx. Ilnasmuonvle gexkmopul. Mexanusmol penauxayuu niazmuo. Ilnasmuost
co cmpoeum u 0ciabnenHviM Kowmpoaem penauxayuu. Amnauguxayus niasmuonou JHK. KouwrocamusHnvie u
HeKOHblocamusHbvle naazmuovl. Hecoemecmumocms nnazmud. Iliazmuodvl ¢ y3KUM U WUPOKUM KPY2OM XO035€6.
Inazmudvie sexkmopwi knonuposanus 6 kiemrax E.coli. [lnazmuoa pSCI101. Ceoticmea naazmuovt ColEl u eexmopos
Ha ee ocHoge (cepus sexkmopos pBR, cepus eexmopos pUC). Iliasmudsie 6ekmopwvl 011 KIOHUPOBAHUS 8 KIemKAX
opyaux — epam-ompuyamenvHulX U epamM-noodcumenvuvix — bakmepuil.  Yenwounvie  eekmopwl.  Bgedenue
pexombunanmuvix J[HK 6 xiemku 6axmeputi. Ocobennocmu mpaunc@opmayuu y pasHulx 6uoos oaxmepuil.
Tpancopmayus kniemok E.coli. Tpancgopmayus nrazmuonvimu JJHK xiemok 6ayuin. Snexmponopayus. Ilepenoc
PEKOMOUHAHMHBIX nAa3MuUo u3 kiemox E.coli ¢ nomowpwio modbunuzayuu xonviocamusnvimu niasmudamu. Bexmopuol
Ha ocHoge baxmepuoghaca n1amboa. Kocmuowl. Bekmopul na ocnoge oo0nonumesvix pacos. @azmuobi.

Yeenuuenue sgpghexmusnocmu xnonuposanus nymem noooopa ONMUMATLHO20 MOIAPHO20 COOMHOULCHUS.
KOHYO08 GeKmMopa U KIOHUpyemozo Gpacmenma. Knonuposanue @pacmenmod 8 OnpedeneHHol OpueHmayui.
Hedocgopunuposanue JHK. Jlueuposanue pacmenmos ¢ 2emeponocuunviMu KoHyamu. Ilpespawenue
svicmynarouux 3’-konyoe 6 mynule ¢ nomowpvio JJHK-noaumepasvl gpaza T4. Ilpespawenue gvicmynaowux 5 '-KoHy08
6 mynvle ¢ nomouvio gpaemenma Knenosa. Hcnonvsosanue uykieasz 0isi Npe8paujeHuss blCMynAiOWux KOHYO8 8
mynvle. Mcnonb308anue CUuHmemuyecKux JUHKepos U a0anmepos.

Memoo nonumepasnoti yennou peaxyuu (IIL[P). Cmanoapmusie yciogus u Kpumuueckue napamempobl
nposedenus IIL[P. Pasnosuonocmu IIL[P: memoo «zopsauezo cmapmay, I[P no xouneunoit mouke, amnauguxayus
OnunHblx ppacmenmos JIHK, memoovl nogviutenus mounocmu amnaudukayuu. Ilpobrema konuuecmeenHozo
OnpeoeeHUsi COOepHCaHUs MAMPUYHLIX HOAUHYKIEOmUoos 6 amnauguyupyemvix obpasyax. I[P 6 peanvHoMm
spemenu. Ilonyuenue mouxogvix Mymayutl, oereyuti u Cmagok ¢ nomowvio IL[P.

6. Kierounasi MHKeHepUsl pacTeHUil. Bo3moodcHocmu KiemouHoU UHIICEHepUU 6 pPacmeHUueso0Cmae.
Kpamkas ucmopusa paseumus memooog xiemounou undcenepuu. Cozo0anue KiemouHvlx Kyaomyp pacmeHuu. Tunosi
KnemouHulx Kyaemyp. TomunomeHmnocmes pacmumenbHulX KIemoK u pecenepayusi pacmenuu. Ilomyyenue
UOEHMUYHBIX UCXOOHOU ¢hopme pacmeHull 8 pe3yIbmame UCNOAb308AHUSL MEPUCEMHBIX KYAbINYD, UCKYCCMBEHHO20
ONIO0OMBOPEHUS], KYIbINUBUPOBAHUS HE3PENblX 2UOPUOHLIX 3apooblulell, pezeHepayuu pacmeHull u3 mraHeu
JEMANbHbIX 2UOPUO08, 2aniouoHbIX AHOPOKIUHHLIX pacmeHul. Co30anue pacmeHull, 2eHeMUYecKU OMIUUHBbIX OMm
UCXOOHBIX HA OCHOBE COMAKIOHANLHOU USMEHYUBOCMU, Mymd2eHe3a in Vitro u mpauceeHuvlx pacmenui. [lonyuenue
KIeMOYHbIX (hpacmenmos (Yumoniacmos, KApUoOnIAcmos, Kaneib YUMONIA3Mbl U Op.) U OCOOEHHOCMU UX
UCNONIL308AHUSL 6 KIemouHou umdcenepuu. Onykneayus kiemok. Ilepecadxka (mpaucnianmayus) soep u Opyeux
opeanenn. M3yuenue cneyuduru 63aumoO0elicmeuss 2eHemudecku MOOUGUYUPOBAHHBIX PACTHEHUIL ¢ OUKOPACHYWUMU
poouuamu 6 ecmecmeeHHvIX nonyasyusx. Paspabomka u ucnvimanue MmoaexyiapHo-ceHemudeckux cucmem O
OYEHKU BePMUKANLHO20 NepeHoca Npu UCHuImaHusx na oOuobezonacnocms I'M pacmenuii. Tecmwl no oyenxe
be3onacnocmu mpanceeHHblX pacmeHull Ha Opeanbsl i CUCHeMbl Yel08eKd.

7. KilerouHasi MH:KeHepHs KUBOTHBIX. Kpamxas ucmopus pazeumus mMemooos Kyibmueuposanus Kiemox
acugomuelx. Co30anue KiemoyHvlx Kynomyp ocueomuvlx. Kynemypa onyxonesvix xnemox. Comamuyeckas
eubpuouszayus kiemox scugommuvix. Obpazosanue cubpudoom ux 3uauenue. Tunvl KyIbMuSUPYemblX JHCUBOMHBIX
Kiemok. Ombpuoundicenepuss domawHux sxcugomuvix. Cospemennvlie no0Xo0vl K CO30aHUIO U COXPAHEHUIO HOGbIX
nopoo. Pecynayus nona. Kynemueuposanue nonosuix Kiemokx, ONi1000meopeHue in Vitro u mpancnianmayus
ambpuonos. [lonyuenue K10HUPOBAHHBIX dHcUBOMHbBIX. [loyueHe mpanceeHHbIX HCUBOMHBIX.

8. OcHOBBI OMOMH:KEHEPHH 4eJIoBeKAa. Memoobl KyIbmueupoSanus. COMAMULECKUX KIemoK 4eloeeka Ha
UCKYCCIMBEHHBIX NUMAMENbHLIX CPeOax Kaxk NpeoOnochlIKAd K pPA3GUMUIo  KIeMmOYHOU UHdCeHepuu. Omanvl
comamuyeckou eubpuouzayuu. [ennas umdxcenepuss comamuueckux kiemox. Ilepenoc cememuyecko2o mamepuand.
Iepcnexmugvl  2emHoll  uHdICeHepuyu NONOGLIX KIEMOK uenogekda.  Buoumoicemepuvlie mexnonocuu 6 Mmeouyume.
Penpooyxmuenvie mexnonozuu. Tepaneemuueckoe u penpoOyKkmugHoe KIOHUPOSanue, mexHoaiosudeckue mpyoHocmu
u oepanuyenus. Knouuposanue ecenos. [HK-ouacnocmuxa. [enemuueckoe mecmuposanue. [ enemuyeckas
JuasHocmuka (onpedenenue nPeopacnoioHNCeHHocmu, noobop nekapcmeennol mepanuu). 110060p unOUBUOYATLHBIX
HOpM U Cnocobo8 JeueHUss C YY4emoMm 2eHemuyecko2o npo@uis nayuenma. Bvisenenue UHOUBUOYATLHOU
NOO0BEPIUCEHHOCU NPOPECCUOHATBHLIM U CPed08biM pakmopam pucka. 'ennas mepanus. OcHo8HblEe NOOX00bL K
VCMPAHEHUIO 2eHHBbIX 0epeKmos NocpeOCmeoM 2eHOmepanuy (86e0eHUue HOPMAIbHOU KONUU 2eHd, YeHemeHue
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U3OBIMOYHOU IKCAPECCUU 2eHd, YCUuleHue UMMYHHO20 omeema opeanusma). Crocodvl 00CmasKu HOPMAILHO2O 2eHa 6
Op2aHusM, GeKkmopmuvle cucmemvl. buosmuueckue npobdnemsr 2enomepanuu.  BuoumnsicenepHvie Memoobi 8
peabunumayuonnoli meouyuneTeopuu Ouocoemecmumocmu meouyunckux mamepuanos. Ilpoyeccwvl Odecmpyxyuu
MEeOUYUHCKUX mamepuanos. Huocenepuvie xoucmpykyuu umnianmos. Knemounas mepanus 6onesmned Kocmeil u
cycmasog.  Buounoiceneprvle memoodvl 6 co30aHUU UCKYCCMBEHHBIX OpP2aH08. DKCHEPUMEHMbL N0 bIPAWUBAHUIO
mpaxeu, HOYeK, newewu u Opyeux opeanog eHe opearusma. Cozdauue UCKycCmEeHHOU Kposu. buounoicenepus
sblpawusanus 3y008. Fcnonb308anue OUOUHICEHEPHBIX MEXHONI02Ull 8 KocMeyeemuke. Pazpabomka OuouHdcenepHoll
Koocu. Ilepcnexmugvl umMnaaHmMayuyu HAHOYCMPOUCME 8 opzanusm uenosexka. Hcnonvzosauwue Hanouacmuy O
aopecHoll  00CmasKu JNeKAPCMBEHHbIX CPeOC8 K KOHKPEmHbIM Mmunam Kiemokx. Bonpocei 6e3onacnocmu
HAHOMAmMepuaios U HaHOMeEXHOI02UU 01 300P08bA 4eN08EK .

9. buonHkeHepHbIEe MeTOAbI COXPAHEHHS NMPHUPOAHBIX pecypcoB. MojeKyiapHo-eeHemuyecKkue mMemoobl
OYEHKU 2eHemu4eckoeo noaumopgusma 6u0o8 pacmenuti u scusomuvix. Coxpanenue 2eHOpOHOA OpeAHUIMO8
(konnexyuu u 2ennvie banku). Coxpanenue YHUKANbHBIX 2EHOMUNO8 PACMEHUU U WUMAMMOE-NPOOYYEHMOE 8 KYIbIype
xkaemok. OcobenHocmu KpUoKoHcepsayuu Kiemounvix aunutl. Kpuoxoucepsayus nonoguix KiemoK u 3MOPUOHOS.
Kpuoxoncepsayus cemsn.

10. ITpaBoBoe peryupoBaHue B o0JacTu OnonH:keHnepuu. lipaBoBbie 0CHOBBI OMOITHKHU. HopmamusHble
Odoxymenmul. Bceobwas Oexnapayusi o cenome wuenosexa u npasax uenosexa (FOHECKO,1997); Bceobwas

Odexknapayus o buosmuxe u npasax wenogexa (FOHECKO, 2005); Hexnapayusi o knouuposanuu uenogexa (OOH,
2005).

4.3 JlaGopaTropHble padoThbI

Ne JIP Ne HaunmenoBaHue 1a00paTopHBIX paboT Kox-so
paszena 4acoB
1 2 Koncrpyuposanue pekomOunantabix JIHK u BBeieHHE UX B KIETKY 2
3 ba3bl aHHBIX ¥ HHCTPYMEHTHI AJ11 00pabOTKH T€HETUYECKUX 2
IOCJIENOBATEIILHOCTEN
3 4 MeTo/1bl CeKBEHUPOBAHUSI, THOpUIN3AIIMU U OJOTTHUHTA 4
4 5 [Tpunnmnel Mmoaekynsipaoro kinonupoanus JAHK in vivo u in vitro 4
5 6-7 Co3/1aHKe KOMICTECHTHBIX KJICTOK U METOJIbI TPAaHC(HOPMAIIHH 4
Hroro: 16
4.4 llpakTHyeckne 3aHATHA (CEMHHAPDI)
Ne zansaTtus Ne Tema Kos-50
paszena 4acoB
1 1-2 Pa3paOoTka HOBBIX JEKapCTBEHHBIX CPEACTB U PEAAKTUPOBAHUE 6
T€HOMa OPraHNU3MOB
2 3 PaGora ¢ 6a3amu TaHHBIX OEITKOBBIX M HYKJICOTHUIHBIX 4
OCJIEN0BAaTEILHOCTEN
3 4 OnpeneneHne HYKICOTHIHBIX MOCIEI0BATEIHLHOCTEH 4
4 5 Knonuposanue pparmentos JIHK 4
5 6 Hcnonb30BaHne TpaHCTEHHBIX PACTEHUM KaKk OMOPEaKTOPOB JUIsI 4
MOJTy4YEHHUS JIeKAPCTBEHHBIX U APYTUX OMOIOTUYECKU aKTUBHBIX
BEIIIECTB
6 7 MeTo/1bI KIIETOUHON HHKEHEPUN TPUMEHUTEIHHO K dKUBOTHBIM 4
KJIETKaM
7 8 OcHOBHbIE HAMPaBICHUS PA3BUTHS METUITTHCKON OMOMH)KEHEPUH B 4
“MOCTTeHOMHYIO0 3py”. BroMuIIIeHr U OCHOBHBIE MOJXOIbI K MX




Ne 3ansgTus Tema

Ne Koim-Bo
pazaena qacoB

MTOWCKY. DTUYECKUE TIPOOJIEMBI, CBS3aHHBIC C NCITOJIb30BAHUEM
4eJI0BeKa Kak OMoo0BeKTa

8 9 Texnonoruu 6uopemenuanuu u ouoaerpagamnuu. [IpenmyiecTra 2
6I/IOI/IH)K€HepI/II/I B DKOJIOTHYCCKOM aCIICKTEC NICPEa TpaAUuIIMOHHBIMU
TexHonorusmu. [loTeHnmanpHple OMAaCHOCTH MPHU paboTe ¢
peKOM6I/IHaHTHBIMI/I 1 TPpaHCT'CHHBIMH OpraHu3MaMu

9 10 DTUYECKHE U IOPUINYECKHE MTPOOIeMbl OMOMHKCHEPUHT 2

Hroro: 34

hd

10.

11.

12.
13.

4.5 KypcoBas pabora (6 cemecTp)

Metoapl amMIuiM(pUKaUy HYKJIEHHOBBIX KHUCIOT. Moaupukamun MeToAa MOJIMMEpa3HO-IeTTHOM
peakiuu. JleTekuus npoayKTOB aMIUIM(UKALIUH.

CexBeHHpOBaHHE HYKJICHHOBBIX KHCIOT (Metoabl Maxkcama-I'mnbepra, Conrepa). CexBeHUpOBaHHE
HYKJIEMHOBBIX KHUCJIOT C HCIOJb30BaHUEM MMKPOYMIIOBBIX TeXHOJIOTHH. IIupocexkBeHnpoBaHue,
ITOJIOHN-CEKBEHUPOBAHUE, CEKBEHUPOBAHNE C ITIOMOILBIO HAHOIIOP.

AHanu3 reHoMa ¥ BO3MOXKHOCTH co3fanus uckycctseHHoN JIHK u nckyccrBennoi knerku. Co3naHue
0aHKOB JIaHHBIX HYKJIEOTHJIHBIX IOCJIE0BATEIbHOCTEN T€HOMOB pa3HbIX OpraHu3MoB. [Iporpammsl 1o
paci(ppoBKe '€HOB PA3JIMYHBIX OPTaHU3MOB.

Bo3HuKHOBEHHE TOCTI€HOMHOH d3pbl Ouosnoruu (OmMomH(pOpMaTHKa, (YHKIHMOHATbHAS TEHOMHKA:
TPAHCKPHUITOMMKA, IPOTEOMHKA)

[Tpobnemsl reHeTHYeckoi Oe3onacHocT. HaydHbie U 3THUeCKHe MpoOIeMbl OMOMKEHEPUH.
['ocynapcTBeHHBIM KOHTPOJIb W PEryJMpOBaHHE B OO0JIACTM T'€HHO-MH)KEHEPHOW JAEATeNbHOCTH H
ucnonb3oBanus [ MO 1 NMOMy4eHHBIX U3 HUX MPOAYKTOB. MeTO/IbI OIleHKH Ha OM00e301MacHOCTb.
Tpancrenes pactenuil. Bexropsl. OcHOBHBIE cTpaTeruu. MeToabl BBEAEHHUS TPAHCTEHOB U 0TOOpa
TPAHCT€HHBIX OpPraHU3MOB. MeTonbl KyJBTHUBUPOBAHMS KIETOK M TKaHeW pacteHui. I[Ipumepst
TPAHCTE€HHBIX PACTEHUH C IEHHBIMU CBOMCTBaMH.

CoBpeMeHHbBIE JOCTHXEHHS B OOJIACTH TEHETHMUYECKOW WHKEHEPHH IPH CO3JaHWH MPHHIUIHAIBEHO
HOBBIX ()OPM CeIbCKOXO3AUCTBEHHBIX PACTEHUH, YCTOMUMBBIX K OMOTHYECKHUM (HACEKOMBIM, rpulam,
OakTepusM, BHpycaM) M aOWOTHYECKHM (pakTopaMm, K TepOMIuAaM M HHCEKTUIMIAM, PAaCTeHHU C
YJIy4IIEHHBIM aMHUHOKHUCIIOTHBIM COCTaBOM 3aIlacHbIX OENIKOB.

Tpancrenes >KUBOTHbIX. BekTopbl. OCHOBHBIE CTpaTernd. MeTonbl BBIACIEHUS U KyJIbTHUBHUPOBAHUS
KJIETOK JKUBOTHBIX. MeTO/bl BBEJIEHHsS] TPAHCI€HOB M OTOOpA TPaHCI€HHBIX OpraHu3MoB. CTBOJIOBBIE
KJIETKH U KJIOHUpoBaHMe. XapakTepuctuka. Kimaccudukamms. [lepcnekTHBBI IpUMEHEHUSI.

[IpuMeHeHHe MH)KEHEpHBIX MPUHLUIOB B paboTe ¢ OMONOrMYecKMMHU cucTeMamu. llepcriekTuBbl U
3HAYCHUE IIEJICHANPABICHHOTO W3MEHEHUSI OWOIOTHYeCKnX O0O0BeKTOB. OCHOBHBIE JOCTHKCHHS
0TE€YECTBEHHON OMOMHKEHEPHH.

Knerounass mH)XeHepusi Kak pas3lel COBPEMEHHOW OHOTEXHOJOTMH. PEKOHCTPYKIHMS KIETOK ITyTeM
CIIMSHUS KJIETOYHBIX (hparmMeHTOB. Metoapl rubpuau3alvyu KJIETOK U paboTa ¢ HM30JIMPOBAHHBIMU
IIPOTOILIACTAMM.

VYTunuzanust cenbCKoX03sHCTBEHHBIX OTX0/0B C IOMOIIBIO METOJI0B OMOMH)KeHepuu. buosHepreTuka.
MoneKyIspHO-TeHETHYECKOe MapKHpPOBAHWE TIPU3HAKOB M CBOMCTB OMOJIOTMYECKHX OOBEKTOB.
PenoprepHblie reHsl.
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5 YuyeOHO-MeTOOMUYECKOE 00ecIIeYeHHe TUCIUILIHHbI
5.1 OcHoBHas uTEpaTypa

1. KnynoBa, C. M. buotexHosnorus : y4yeOHHMK /Uil CTYJEHTOB BBICIIMX Y4YEOHBIX 3aBEJCHUI,
obyyaromuxcs no crneunuansHoctd "buonorus" / C. M. Knynosa, T. A. Eroposa, E. A. JKuByxuna. -
Mocksa : Akagemust, 2010. - 256 c.

2. Tlak, U. B. BBenenue B OuorexHomoruto : ydebHoe mocodbue : / U. B. ITak, O. B. Tpohumos,
O. A. Bemmuko ; TroMeHCKHI rocynapCTBEHHBI YHUBEPCUTET. — 3-€ M31., nepepald. u gon. — TOMEHb :
TroMeHCKui rocynapcTBeHHbI yHuBepcuteT, 2018. — 160 c. : wi. — Pexxum goctymna: mo mHOIIMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=567615 (nara obpamenus: 21.04.2026).

5.2 JlonmostHMTEIbHAS JIUTEpaTypa

1. Konnues, A. C. MounekynspHas Ouonorus : y4e0. s mes. By3oB - M. : Axagemus, 2005. — 400
c.

2. Anbeptc b. Monekynspnas ouonorus kietku T. 1/ b. Anbeptc. - M.:Mup, 1994 — 521 ¢. Pexum
nocrymna: http://biblioclub.ru/index.php?page=book view&book id=40085

3. T'onuapenko, I'. I'. OCHOBBI reHeTHYECKON MHXKEHEpUH : yuel. mocodue - MuHCK : BoIimidmr. mk.,
2005. - 184 c.

4. baxxenoBa, M. A. OcHOBbI MoJyieKyJsipHOH Omonoruu. Teopuss m mpaktuka [Tekct]: ydeOHOE
nocobue / U. A. baxxenona, T. A. Ky3nenosa.- 3-e u3a., crep. - Cankt-IlerepOypr : Jlans, 2022. - 140 c.

5. KanmeikoBa, M. C.OCHOBBI MOJMMEPAa3HOH MEMHOW peaknmuu C pasHbIMH  (opMaTamu
netekiuu [Teker] : yuebHOe mocoOue Ajsi CTyIeHTOB BhICIIUX y4eOHbIX 3aBeaenuii / M. C. KanmbikoBa, M.
B. Kanmeikos, P. B. benoycosa.- 2-e u3j., crep. - Cankr-IlerepOypr : Jlans, 2022. - 77 c.

5.3 [lepuoauveckue u3aaHus

1. Bbuortexnonorus : xxypsai. - M. : AP3U. — ISSN 0234-2758, 2008-2010, 2013 rr.

2. MomnekynsapHas ouosorus: xypHai. — M.: APCMU. — ISSN 0026-8984, 2005-2007, 2009 rr.

3. IlpuknamHas OMOXUMUS U MUKPOOHOJIOTHS : )KypHaIL - M. : Akagemusnatuentp "Hayka" PAH. —
ISSN 0555-1099, 2017-2020 .

5.4 UnTepHeT-pecypchl

1. buomndpopmaruka, TreHOMHKA, MPOTEOMHKa, OuocodT, uMeHmkuHr. HaydHplii mopran mo
ouonnpopmaruke. Pexxum nocrymna: http://www.bioinformatix.ru/

2. OwnnaifHOBasi BepcHsl HAyYHO-TIOMYJSPHOTO MPOEKTa «DIEMEHThI», LEIbI0 KOTOPOIrO SIBISETCS
nonyisipuzanus Hayku. Pexxum nocryna: http://elementy.ru/

3. HayuyHo-momyssIpHBINA CalT, MOCBSMIEHHBIH MOJICKYJSIPHBIM OCHOBaM COBPEMEHHOW OHMOIOTHH
Y IPAKTHYECKUM TPUMEHEHUSM HAYYHBIX JOCTH)KCHHN B MEIHIIMHE W OMOTexHOJoruu. Pexum mocryna:
http://biomolecula.ru/

4. HayuHo-momyJspHBIN KypHan «MemOpana» — IUomanka il oOMeHa uH(opMaIuei
O TEXHOJOTHSX, KOTOpbIE MEHSIOT KU3Hb, IOCBSIIEHHAs No0edaM HayKd, AOCTHXKEHUSM TEXHHKH,
MpopeIBaM B AW3aiiHe,  OTKPBITHSIM B MEAWIIMHE,  yclexam B Ou3Hece. Pexum  mocryna:
http://www.membrana.ru/
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https://biblioclub.ru/index.php?page=book&id=567615
http://biblioclub.ru/index.php?page=book_view&book_id=40085
http://www.bioinformatix.ru/
http://elementy.ru/
http://biomolecula.ru/
http://www.membrana.ru/

5. https://stepik.org/course/94/promo?search=4008138199 - «Stepik», katamor kypcoB MOOK:
«brorexHoNIOTMN: TeHHAS HH)KEHEPHSDY

7. https://stepik.org/course/70/promo?search=8781199920 - «Stepik», kartamor kypcoB MOOK:
«MornekynsipHasi OMOJIOTHS ¥ TEHETHKAY

8. https://www.lektorium.tv/genetics - «JIlekropuym», MOOK: «I"eneTnka»

9. https://postnauka.org/courses/50079 - Ob6pa3oBatenbHas 1iardpopma [loctHayka, onmaitH-Kypc
«Pabora reHOBY.

5.5 IlporpammHoe oOecnedeHue, npodeccHoHaIbHbIe 0a3bl JAHHBIX M HH(OPMAIMOHHBbIE
CIPAaBOYHbIE CHCTEMbI

1. Onepannonnas cucrema PEJ] OC.

2. IMaket odpucHbIx npunoxenuii «MoitOduc ObpazoBaHme»

3. 1t paboTsl ¢ pecypcamu MHTEpHET - BeO-Opay3ep Anaekc https://yandex.ru/..

4. TAPAHT Ilnatdopma F1 [DnexTpoHHBII pecypc]: cnpaBouHo-IpaBoBas cucrema. / Pazpaborunk
OOO HIIT «’APAHT-CepBuc», 119992, MockBa, Bopob6beBsl ropei, MI'Y, [1990-2026]. — Pexum
nocrtyna B cetu OI'Y http://garant.net.osu.ru

5.  ABTomaTM3MpOBaHHas  HMHTEpaKTUBHas cuctema cereBoro TtectupoBanus - AUNCCT
(3apeructpupoana B POCIIATEHT, CBuuerenbcTBO O rocyAapCTBEHHOW perucTparyu nporpaMmbl JUis
OBM Ne2011610456, mpaBoobaanarenb — OpeHOYPIrcKuil TOCyapCTBEHHBIM YHUBEPCUTET), PEKUM JTOCTYIIa
- http://aist.osu.ru.

6 MaTepuajibHO-TEXHUYECKO€E o0ecnevyeHne JUCHUIIINHBI

YueOHble ayauTOpUU JUIsl TPOBEJCHUS 3aHATUN JIEKIIMOHHOTO  THIMA, CEMHHApCKOTro  THIIA,
KypPCOBOTO MPOEKTUPOBAHUS, JUJISl MPOBEICHUS TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYJbTAIlUH, TEKYIIETO
KOHTPOJIS U MPOMEXKYTOUHOU aTTECTaIUU.

AyauTOpUH OCHAIIEHBI KOMITJIEKTAMHU YYEHUYECKOW MeOenu, TEXHUYECKUMHU CPeCTBAMU O0yUYeHUs,
CITy>KaIllUMU JIJIs1 TIpeJICTaBlIeHHs yaeOHOH nH(OopMaIiy O0BIION ay JTUTOPUH.

Jlns mpoBeneHus Ja0OpPAaTOPHBIX 3aHATUH  HMCHONb3yeTcsl Jlaboparopun 2312-2313 ocHaIleHHBIC
crnenyrommM  obopynoBanueM: cnektpodoTodayopumerp «Dmroopar-02-IlaHopamay, TEepMOIUKIED
«Tepuuk», ycrpoiicTBO st (mroopectieHTHON neteknuu pesynbTatoB [P «J/Dxun», kamepa mist
TOPU30HTANBLHOTO 3JeKkTpodope3a B arapo3nom rene «Helikony, MuUKpoBoMHOBas Tedb ISl TUIABICHUS
araposbl  «Samsung», HWCTOYHMK TmocTosiHHOro Toka «JIHK-TexHomorusi», yabTpaduoeTOBbIiI
tpancmomuHaTop «Vilber Lourmat», a Takxke nudposast GpoTokamMmepa U KOMIBIOTEP C COOTBETCTBYIOIIUM
MIPOrpPaMMHBIM OOecrieueHueM JIj1si 00pabOTKH pe3ynbTaToB, HA0OpP KBapLEBbIX KIOBET, MUKPOA03aTOPHI.

[Tomemmenue AJisE CaMOCTOSTENBHONH PabOThl 00YYaIONMIMXCSI OCHAIICHBI KOMIBIOTEPHON TEXHUKOM,
noAkIoueHHONM K cetu "HMHTepHer", W oOecmedeHHEM JOCTyma B DJJIGKTPOHHYIO HHGOPMAIIMOHHO-
obpazoBarensuyio cpenay OI'Y.
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