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I. EJIb U 3ATAYU JUCHUIIJINHBI

Heawb: QopmupoBaHue 3HAHUN U HABBIKOB 10 MPUMEHEHUIO OMOMHKCHEPHBIX TEXHOJIOTUN B
MEIMIIMHE, COBPEMEHHBIX METOJOB CO3/[aHUA, JWAarHOCTUKM U TPUMEHEHHs OuoMaTepuasos,
HCKYCCTBCHHBIX OPTraHOB, OMOCCHCOPOB U JOCTHKCHHUI HYTPUTCHOMUKHU

3agaun:

O3HakOMJICHHE C OCHOBHBIMU HAIPaBICHUSMU OMOUWHXXEHEPUU B MEIULIMHE, MPUHLIUIIAMU

T€HOMHOTO PEelaKTUPOBAaHMsI, PabOThl OMOCEHCOPOB, CO3/JaHUS HCKYCCTBEHHBIX OPTaHOB U

OMOMEIUIIMHCKUX MaTepUasoB;

e VByuuTh COBpEMEHHBIC METOIbI OMOUHKEHEPHBIX TEXHOJIOTHA, TTOIX0/(bI K TEHHOW TEPaIuu U
MEJUIIMHCKON pOOOTOTEXHHKE;

e PaccMOTpeTh NEpCHEKTUBBI YMIIOBBIX TEXHOJIOIMM, HCIOJIB30BaHMA 3-D medatu, co3paHusd
UCKYCCTBEHHBIX OpraHOB, MCIOJb30BaHUS METOAMK HAHOTEpAallMM W JOCTHXKCHUU
HYTPUTCHOMUKH JIJIs1 pa3paOOTKK HOBOM MPOIYKIINH, MOBBIIIAIONIEH KaYeCTBO KU3HH.

1. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO
2.1. Jquctumummaa b1.B.26 «buowHXeHEepHBIE TEXHOJIOTHMH B MEIUIIMHE» OTHOCHTCS K YacTH,
dbopMupyeMoil yduacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHMA
2.2. Jlns w3ydeHus: JaHHOW y4eOHOW TUCIUIUIMHBI HEOOXOJHMMBI 3HAHUS, YMEHHUS W HAaBBIKH,
dbopMupyeMble IPU U3yYECHUU MPEIISCTBYIONINX AUCIUILIUH CIICIIUATUTETA.
2.3. TlepeueHb MOCIEAYIOMNX YYCOHBIX ITUCIHUIUIAH, JUISI KOTOPBIX HEOOXOIWMBI 3HAHU,
YMEHHUSI U HABBIKU, GOpMUpPYEMbIe JaHHON yuyeOHON AUCUUIIITNHON: BbionHeHue BKP.

I11. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA U CHUITJIMHBI

[Tponiecc ocBOEHMS TUCLMITIIMHBI HAaNlpaBJieH Ha (OpMUpOBaHNE KOMIIETEHIIUH B COOTBETCTBUU
¢ ®I'OC BO u OII BO no cnennansaoctu 06.05.01 «buonmxkenepust u 6MonHpoOpMaTuKay.

I1K-1: CnocoGeH TBOpPUYECKH HCIOJIb30BaTh U MPUMEHATh (yHAAMEHTAIbHbIE MPEICTABICHUS
OMOJIOTUH, CMEXHBIX IUCIUIUIMH U COBPEMEHHBIE METOIOJIOTUYECKHE TOAXOJBI JUIsl ONpPEIeICHUS
NEePCHEKTUBHBIX HAIIPABICHUN HAyYHBIX UCCIIEOBAHUM B chepe mosryueHus:, U3y4eHus: 1 IPUMEHEHUS
Pa3NUYHBIX TNPHUPOJIHBIX, HM3MEHEHHBIX TPUPOJHBIX OHOJIOTMYECKHX OOBEKTOB, HCKYCCTBEHHBIX,
OpPraHU3MOB, a TaKKe OMOMAaKpOMOJIEKYN, 00pabOTKYy M MOCIEeNYIOIU aHanu3 OOJIBIIOro MaccuBa
nH(pOpMaLIUY IO OMOJIOTUYECKUM 00bEKTaM;

[1K-2: Cnoco0eH miIaHUpPOBaTh, OPraHU30BbIBATb W  KOHTPOJIMPOBATH IPOBE/IECHUE
WCCIIC/IOBAaHM, BHIOMpAaTh METOJABl W CPEIACTBA pEIICHUS TMOCTaBJICHHBIX 3a7ad, CTPOUTH
MaTeMaTHYeCKHue MOJEIN, OCBaUBaTh HOBble MH(MOPMALIMOHHBIE U MPOTrPaMMHBIE PECYPCHI, MOJIy4aTh
HayYHBIE Pe3yNbTaThl C WCIOJIH30BAHNEM COBPEMEHHBIX METOJIOB, 000pPYI0OBAaHMs, BEIYUCIUTEIEHBIX
KOMILJIEKCOB B 0O0JIACTM CBOEH Npo(ecCHOHANbHON JesITeIbHOCTH, TOTOBUTH TEKCTBI OTYETHOM
JTOKYMEHTAIH U TTYOJTUKAIHH.

Ilepeyens MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO JMCHUIIMHE, COOTHECEHHBIX C
WHIUKATOPAMH JOCTUKEHUS] KOMIIeTeHIHi

Komnerenuus Nuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTEeHIH

IK-1 NAKnk1.1 3HaTh. (yHIaMEHTAIbHbIE U MPUKIAIHbIE
CrniocobeH TBOpUECKH 3HaeT aKTyaJlbHbIE acreKTbl B 00JacTH M3y4YeHHS IKUBBIX
HCIIOJIb30BaTh U po06JIeMbl, OCHOBHBIE OpraHU3MOB M OMOJOTMYECKUX CHUCTEM
IIPUMEHSTD OTKPHBITUS B 00JIACTH Pa3JIMYHBIX YPOBHEW OpraHU3aluu
(dbyH1aMeHTaIbHbIE W3Y4YEHUS KUBBIX YMeTh: IpUMEHATh TEOPETUUECKUE 3HAHUS
[IPEACTABICHUSA OpraHu3MOB U U YMEHHS B HAay4HO-UCCIIENOBATEIbCKOU
OMOJIOTHH, CMEXKHBIX OMOJOTHYECKUX CUCTEM NEATEIbHOCTH.
JUCLMILINH U pa3IMYHBIX YPOBHEU Buaserb. crocOOHOCTBIO HCHOJB30BATh
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COBpEMEHHBIE
METOA0JIOTUYECKHE
MOIXOJIBI JISI
OTIpeIeIIeHUS
MEPCIIEKTUBHBIX
HallpaBJICHUI HAyYHBIX
uccienoBanuii B chepe
MOJTyYCHUs, U3yUCHUS U
MIPUMEHEHHUSI Pa3IMYHbIX
MPUPOHBIX,
M3MEHEHHBIX
MIPUPOIHBIX
OMOJIOTMYECKHIX
00BEKTOB,
UCKYCCTBEHHBIX,
OpPTraHU3MOB, a TaK¥Ke
OMOMaKpPOMOJIEKYI,
00paboTKy 1
MOCTEAYIOINA aHAIU3
00JIBIIIOT0 MaccuBa
nH(pOpMAIINU TIO

OpraHu3aIu U CIIOCOOCH
UCTIOJIb30BaTh TEOPETHUECKUE
3HAHUS U YMEHUS B HAyYHO-
HCCIIEI0BATEIbCKON
JeSITebHOCTH

UK nx 1.2

YMeer UcIob30BaTh
byHaamMeHTaNbHbIC 3HAHUS U
COBpPEMEHHBIE
METOI0JIOTUYECKHE TIOIXO/IbI
JUIS IEPCIEKTUBHBIX
HaIlpaBJICHUN HAy4YHBIX
UCCIIEI0BaHUM, TIOCTPOCHHUS
UH(POPMALIMOHHBIX MOJETIeH
U MPAKTHYECKUX Pa3paboToK
B cpepe npodeccuoHanbHOMI
NeSITETbHOCTH.

TCOPCTUUCCKHUE 3HAHHMA W YMCHHA B
H&y‘IHO-HCCHCIIOB&TGJIBCKOfI ACATCIIBHOCTHU

3HATh: COBPEMEHHBIC  HaINpaBIICHUS
UCCIICIOBAaHUI OMOMHKECHEPHBIX
TEXHOJIOTHH, UCMOJIb3YEMBIX B MEIHUIIUHE;
YMmern: (bopmMynHpoBaTh 3aJauu
WCCIIeI0BAaHHH o UCTIOJIb30BaHUIO
COBPEMEHHBIX OMOMH)KEHEPHBIX
TEXHOJIOTHI B MEIIUIHE;

Baaners: moctpoeHreM HHPOPMAIIMOHHBIX
MOJIeTICH M TPAKTHYECKHX pa3padOTOK B
00J1acTH OMOMH)KEHEPHBIX TEXHOJIOTHI

HJIK 5k 1.3

Brageer naBpIikaMu
TBOPYECKOTO IPUMEHEHUS
METOI0JIOTHYECKHAX

3HATh. OCHOBHEIE MNPpUHOUIBI U IMOAXOAbI
Ui pa3pabOTKM  HOBBIX  TEXHOJIOTH,
MaTepHajoB IS PEIICHUS MEIUIUHCKIX
3amad;

OMOJIOTHYECKUM MOAXO0B JIJIsl Pa3paboTKH .
. YMeThb. IPUMEHSATH Ha TIPAKTHUKE
00BEKTaM MO/, HOBBIX
. MOJTyYCHHBIC 3HAHUS
TEXHOJIOTHH, MAaTepHaJIOB .
JUTSL pa3pabOTKHU HOBBIX TEXHOJIOTHH,
OMOJIOTMYECKUX OOBEKTOB C )
MaTepUaIOB U OMOJIOTHIECKUX OOBCKTOB;
1eJICHAIPABICHHO .
. Baaners: METO/IaMH pa3paboTKu
W3MCHECHHBIMH CBOHCTBaMH, .
MPAKTHICCKIX pEKOMEH AU i TUTST
METOJI0B BBIPAOOTKH
pEIICHUS 3a/1a4 B obnactu
MIPAKTHICCKIX .
. OMOWHKCHEPHBIX TEXHOJIOTUN B MEIUIINHE
PEKOMEHIAITUN JTSl peIISHUs
3a/1a4 MpoeCcCHOHATIBHON
JESITENIbHOCTH
K-2 HJIK K 2.1 3HaTh: JOCTW)KEHUS M HWHHOBAIIMOHHBIC
Crnioco0eH mi1aHupoBaTh, | 3HAET KJIACCUYECKUE U yTH pa3BUTHSA OMOMHXKEHEPHBIX
OpPraHHU30BBIBATH U COBPEMEHHBIE METO/IbI TEXHOJIOTHI B METUITUHE
KOHTPOJIHPOBATh UCCIICIOBAHUM, TIPH YMeTb: TpPUMEHATH KJIACCUYECKUE U
MPOBEJICHUE peaM3aIiv Hay9IHbIX COBpEMEHHBIC  METOJABl  HCCJICIOBAHUM,
UCCIIeTIOBaHUM, MPOEKTOB MPUMEHSET UH(GOPMAIIMOHHBIE  pecypchl H  0a3bl
BEIOMpATh METOMBI U WH(OPMAIMOHHBIC PECYpChl U | TAHHBIX, METONbI  (opMamu3anuu U
CpeICTBa pEIICHUS 0a3bl JaHHBIX, METO/IbI pelieHuss  3aj1ad, aHajgu3a  Hay4YHBIX
MMOCTABIICHHBIX 3a]1a4, dbopManH3aIUK U PEIICHUS pe3yJIbTaToB
CTPOUTH 3a/1a4, aHaIn3a HAyYHBIX Baanern: OCHOBHBIMH METOJIaMH,
MaTeMaTHYECKHE pe3yJIbTaToOB crocobaMu W CpeJICTBAMU  TIOJTy4YCHHUS,
MOJIeTIH, OCBAaUBaTh XpaHeHus,  Oo0pabOTKM W  aHaiIM3a
HOBBIC MOJIYYCHHOW HWH(pOPMAITUN TIOJIH30BATHCS
nH(OpMaIIMOHHBIE U NEHCTBYIOIMMH HOPMATHBHO-TIPABOBBIMU
MIPOrPaMMHBIEC PECYPCHI, JOKYMEHTaMU TIPH peaH3alliK MPOCKTOB B
MOJIy4aTh HayYHbIC o0yacT OMOWHKEHEPHBIX TEXHOJIOTUH
PE3yIIbTATHI C HJIK nk 2.2 3HAaTh: KIACCHYECKHE M COBpPEMEHHBIC

HUCIIOJIB30BaAHHUEM
COBPCMCHHEBIX METOA0B,

Cnocob6en npodeccrnoHanbsHO
paboTarth C

METO/Ibl UCCIIeIOBAaHUSI U 000pyI0BaHHE,
CHeIHAM3UPOBAHHBIE MTAKETHI MPOTPaMM
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o0opyIoBaHU,
BBIYHUCITUTEILHBIX
KOMILJIEKCOB B 00JIaCTH
CBOEH
npodeccnoHanbHOM
JeSITeIbHOCTH, TOTOBHUTH
TEKCThI OTYETHOMN
JOKYMEHTAIUH U
MyOJIMKaIUH.

HCCIIEIOBATEIbCKIM,
UCTIBITATEIHHBIM
obopynoBaHUEM U
YCTaHOBKAMH,
BBIYUCITUTEIILHBIMU
KOMIUIEKCaMH,
CHeIUATH3UPOBAHHBIMU
nakeTaMu IporpamMmm

B chepe MEIUIIMHCKUX OMOMHKCHEPHBIX
TEXHOJIOTHI

YMeTb: apryMCHTHUPOBAHO  H3J1arath
COOCTBEHHYIO TO3WIMIO TIO BEIOOPY
METO/I0B u obopymoBaHus, u

MHTEPIPETUPOBATH PE3YJIbTAThl HAYYHBIX
9KCHEPUMEHTOB, HCIIOJIb30BaTh B paboTre
MH(POPMAIIMOHHBIE CUCTEMBI

Baapers: HaBbIKaMH IIPUMEHEHHUS
METOA0JIOTHYECKUX IIOAXOJ0B JUTS
pa3pabOTKK HOBBIX TEXHOJIOTHH

HJIK nx2.3

Briageer craTucTHYECKUME
MeTOoAaMu 00pabOTKH
IKCIIEPUMEHTATbHBIX
pe3yJbTaTOB; CIIOCOOEH
HAXOJIMTh ¥ OCBAaUBAaTh HOBBIC
HPOrpaMMHBIC PECYPCHI U
OPUMEHSATH [TPUKJIaTHBIC
KOMITBIOTEPHBIC
POrpaMMHBIE KOMIUIEKCHI;
HPE/ICTABISATh PE3YJILTATHI
UCCIIeIOBAaHHUN U pa3paboToK
B BHJIC OTYETOB, JOKJIAJIOB,
nyOJIMKAIUi B HAYIHBIX
U3IaHUSX.

3HaTh: COBpeMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJIOTHH i1 cOopa, 00paboTKH W
pacrpocTpaHeHHss Hay4yHOW HH(OpMaIu,
0a3bl JaHHBIX, IPOrPAMMHBIC TIPOIYKTHI U
pecypcbl B 00JacTd  OMOMHKEHEPHBIX
TEXHOJIOTUI U CMEKHBIX OTpaclieii;

Ymerb: 1OpOBOOUTH  IIOMCK, AHAJIN3,
AHHOTHUPOBAHUE u pedepupoBanue
COBPEMEHHOM  HAy4yHOM  JUTEpaTypshl,

CO3/1aBaTh QJITOPUTM HCCIEIOBaHUA IO
BbIOOPY M UCIIOJIB30BAHUIO OMOJIOTUYECKUX
CHCTEM M TE€XHOJIOT Ui,

Bnangers: CTaTUCTUYECKHMMH  METOJIaMU
00paboTKu AKCIICPUMEHTAIbHBIX
pe3yJIbTaTOB,  HaBBIKAMH  pabOTHl ¢

NEePUOINYECKUMH U3JaHUSMU, TOATOTOBKHU
MaTepuana JUisi Hay4HbIX MyOJIMKanu,
HanucaHuss W (GOPMHUPOBAHUS OTYETOB,
JTIOKJIJIOB, PE3EHTALIHA.




IV. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHbI

O0bemM TMCUUIJIMHBI COCTABJISET 3 3aU4E€THBIX €MHUIIBI, 108 yaca, B ToM uucie JeKuui 184, mpakTuuecKux 3aHsATui 364,

CamocrosrenbHas pabora 24dac.

W3 Hux peanusyercs ¢ MCIOJIb30BAHUEM AJIEKTPOHHOIO OOy4YEHHS U AMCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHOJorui He MmeHee 20% 4yacoB OT
ayTUTOPHOM paboTHI

®opMa NPOMEKYTOUYHOM aTTECTAIUM: FK3aMEH.

4.1 Cozlep)lca}me AUCHUILIMHBI, CTPYKTYPHPOBAHHO€ IO TEMaM, ¢ YKas3aHMEM BHI0OB y‘leﬁHbIX 3aHSATHII U OTBEIEHHOI0 HAa HHUX
KOJIN4YeCTBaA aKaAeMHUYCCKHUX YaC0B

Ne Paznes nucoumiInHbl/ TEMA Buner yaeOHOI paboThI, ®opMa TeKylIero
®
n/H $ | BKJIOYas CAMOCTOSATEIBHYIO paboTy 00yJaroImuxcs, | KOHTPOJIsI
= E MIPAKTUYECKYIO TTOITOTOBKY M TPYJIOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
o g NPOMEKYTOYHOMI
5, KonTakTHas pabora mpernoaaBaress ¢ =
= e 2 arrecTauuu
=) o0y4armuMucs =
@ i ) (mo cemecTpam)
= s & =
o = ®
2 s =3 e s
5 Z 2 £ | Jlexuusi | Cemunap/ Koucyapramust | o &
g = = = IMpakTuyeckoe, g s
=| o = >
8 9 é’ S JabopaTopHoe 6! =
= = 3aHsiTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. Bpenenue B  OMOMHIKEHEPHBIE Yerubii onpoc,
9 6 2 2 2 JOKJIaI-TIPe3eHTAIIHA,
TCXHOJIOI'UH TCCTUPOBAHUC
2 T VYeTHbll onpoc
ema 2. CoBpeMmeHHBIE OHOUHI)KEHEPHBIE ’
p P 9 | 16.2 4 8 0,2 4 JOKJIa-TIPe3eHTaINS,
TEXHOJIOTHH B MEIUIIMHE TecTHPOBaHHE
3 VYeTHbll onpoc,
Tema 3. KiteTrouHble TEXHOJIOTHH B MEIUITUHE 9 |17.2 4 8 0.2 5 JOKJIa-TIpe3eHTaIHS,
TECTHPOBaHHE
4 VYeTHbll onpoc,
Tema 4. BuounxkeHepHsle MeTonbl B cozpanuu | 9 | 19.2 4 10 0.2 5 T ————
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HCKYCCTBEHHBIX OPTaHOB. TECTHPOBaHHE
5 T VYerHbll onpoc
ema 5. HaHOoTexHOIOTMM M HaHOMAaTEpHUAaJbI ’
p 9| 10.2 2 4 0.2 4 JOKIIa -Ipe3eHTAIHs,
JJ1s1 MEIUITUHBI TECTUPOBAHUE
6 VYerHblii onpoc,
Tema 6. HyTrpureHoMuka u HyTpUT€HETHKA 9 | 10.2 2 4 0.2 4 JOKJIaI-TIPE3EHTALN,
TECTUPOBAHHE
4.2 I11aH BHeayTUTOPHOM CaMOCTOSITEIbHOM PadoThl 00yUYAIOIIUXCS 10 JUCIHUIIIHHE
CaMocTosiTenbHast paboTa 00yJaroIIUXCst Y4eOHo-
METOANYECKOE
C Cpoxku
eMectp HasBanue pasjena, TeMbl y Tpynoemxoct| OLieHOYHOE cpeacTBo | obecredeHue
Bun camocTosTenbpHO# paboThl BBITIOJIHEHHS N
CaMOCTOSATCIIBHON
(srex) paboThI
W3yueHne yueOHOTO MaTepuaa } CM. paszen 5
Tema 1. Beenenue B PEKOMEH IyEMOM JINTEPATYPhI, HHTEPHET- YCTHEL Onpoc,
9 6 1 Hen JIOKJIa I-TIpe3eHTals,
WOVH)KCHEPHBIC TEXHOJIIOTHH  [MCTOYHHUKOB, IIOATOTOBKA K MPAKTHYECKOMY TecTHpOBaHHE
3aHATHIO.
W3ydenue yuebGHOro MaTepuana 2-3 Hen YcrHeri ompoc, CM. paszen 5
Tema 2. CoBpeMeHHBIE . JOKJIaA-TIPE3EHTALHS
PEKOMEHAYEMOH JINTepaTypbl, UHTEPHET- '
9  |OMOWH)XEHEpHBIE TEXHOJIOTHH B TeCTHpOBaHHe
UCTOYHHKOB, ITOATOTOBKA K MPAKTUIECKOMY
MeIULIHE
3aHATHIO.
N3yueHne yueOHOT0O MaTepuana 3 CM. paszen 5
Tema 3. KiteTo4HbIe TEXHOJIOTHH |PEKOMEH LYEMOI JINTEPATYPhI, HHTEPHET- YCTHEL Onpoc,
9 4-6 Hen. JIOKJIa/I-TIPe3eHTaLHS,
B MEJIUIHE UCTOYHUKOB, ITIOATOTOBKA K MPAKTHUYECKOMY TecTHpOBaHHe
3aHATHIO.
N3yuenne yuebHOro Marepuana YerHblii onpoc, CM. paszien 5
Tema 4. buonH:xeHepHbIE e yaeo! P JOKJIaA-TIPE3EHTALHS b
PEKOMEHAYEMOH JINTepaTypbl, UHTEPHET- '
9 METOJBI B CO3aHNUNA 7-10 uen. TECTHPOBAHHE

HCKYCCTBCHHBIX OpPT'aHOB.

HCTOYHHUKOB, ITOATOTOBKA K IPAKTUYCCKOMY
3aHATUIO.




CamocTosTenpHas padoTa 00yJaromuxcs

YuebHo-

o METOIUYECKOE
Cemectp HasBanue pasjiena, TeMbl y port Tpynoemkoct| OIEHOYHOE CPEACTBO | obecredeHne
Bug camocTosiTensHOM paboTh BBIIIOJHEHHS N
(nex) b (dac.) CaMOCTOATEIIBHOU
paboTHI
9 N3yuenne yueOHOTO MaTepuaa Ycrhslit onpoc, CM. pazzen 5
Tema 5. HanoTexHoa0THH U PEKOMEHIYEMOM JINTEPATyPhl, HHTCPHET- AOKJIAA-TIpE3CHTAIIHA,
11-12 nen. 4 TECTHPOBAHHE
HAHOMAaTEePHUAJIBI ISl METUIIMHBI [MCTOYHUKOB, IIOATOTOBKA K MIPAKTUYECKOMY
3aHSTHIO.
9 N3yyenune yueOHOro MaTepuaia cM. paszen 5
€KOMEHIYEeMOH JINTEPATyPbl, HHTEPHET- i
Tema 6. Hyrpurenomuka u P Y PaTypel, P YcrHbiii onpoc,
MCTOYHHKOB, IIOATOTOBKA K mpakThHueckomy  (13-14 nen. 4 JOKJIa/I-IPe3eHTALIH,

HYTPUI€HETHKA

3aHATHUIO

TCCTUPOBAHHUC

OOmuwmii 00eM CaMOCTOATENBHOM paboThI 10 TucHHIUIHHE (Jac) — 24

N3 Hux o00BEM caMOCTOATEIbHOU paboThI

JTMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TeXHOJIOTUH (4ac) — 10

C HCIIOJIb30BAHUCM  3JICKTPOHHOI'O 06yquI/m n




4.3 Conep:xaHue y4eOHOro MaTepuaJia

Tema 1. BBenenue B OMOMHKEHEPHbIE TEXHOJIOTHH
OrnpeziesieHre U UCTOPHS Pa3BUTHS OMOWHKEHEpUH. brosiorndeckue U MHXCHEPHBIC MPUHIIUITHI

B MeAMIIKMHE. B3auMocBs3bp Mex 1y OMOIOrueil 1 HHKEeHepHel, IPUMEHEHNE HH)KEHEPHBIX TOJXO0/I0B B
ouomenuiae OCHOBHBIC HANPABICHUS M TEPCIEKTHBHI PAa3BUTHUSA. DTHYCCKHE W IPABOBBIC ACIEKTHI
ouonmkernepur. [IprMepsl yCIIEIIHBIX OMOMH)KEHEPHBIX PEIICHHH B MEJUIIMHE. DKOHOMHUYECKHE U
COLIMAJIbHBIE ACIEKThl BHEAPEHUS TexHonorui. llepconHanmsupoBanHas MeaunuHa. [IpoGiembl u
MIEPCIEKTUBBI.

Tema 2. CoBpeMeHHbIe OHOUHKEHEPHbIE TEXHOJIOTHH B MeIMIIHHE

I'enomHOe penakTupoBaHue. OCHOBHbIE TeXHOJOrMM TeHHoro penakrupoBanus (CRISPR,
TALEN, ZFN). [Ipunuunsl paboTsl TEXHOJOTUH, UX CpaBHEHHE. be30macHOCTh M ATHYECKHE ACTIEKTHI
TEHHOI'O PEIaKTUPOBaHUs. bosie3HH, TOCTyNHbIE )11 T€HETUUECKOI0 TeCTUpOoBaHus. [ eHeTnyeckas kapra
(reHeTUYEeCKHil macnopr).

I'eneTnyeckas AMarHOCTUKA. MeTobl TeHEeTUYECKON AMArHOCTUKU. [IpeauKTuBHAs TMarHOCTHKA.
MoekynspHO-IIATOTCHETHUECKHE METO/bI: MeToJ ¢uitoopecuieHTHOW rubpuamnszamuu in Situ (FISH);
Meton cpaBHutTenbHOl reHomHoW ruOpuamzanuu (CGH); CnexkTpocKonmuyeckuil aHaau3 XpOMOCOM
(SKY).

['enorepanus. bone3nu, mpu KOTOpbIX 3(PPEKTHBHO MNpHMEHEHHE TeHoTepanuu. bymymee
resorepanuu. TpeOoBaHus AJ T€HOTEPAIIUU HACIECTBEHHBIX 3a00sieBaHuil. Pucku renorepanum.

bruomenuuuHCKME  TEXHOJIOTMM  PENpOAYKLMH  4YejnoBeka.  [IpuMeHeHue  TexHOJIOTUU
AKCTPAKOPIIOPAIBHOIO OIUIOAOTBOPEHUs. PenakrupoBaHue TeéHOMa Ha JTane 3KCTPaKOPIOPaIbHOTO
orogoTBopenus. OmiogoTBopenue in vitro u neperoc smopuona (IVFET). IlpoGnembr npumeneHus
3KO u nepenoca s MOproHOB. J[aHHBIE MOHUTOPHHTA JKU3HU U PA3BUTHUS JICTEH, POXKAEHHBIX C ITOMOIIBIO
texHonoruu IKO u I[10.

Tema 3. KileTouHbIe TEXHOJIOTHH B MeIMIIUHE

Knerounass Tepamuss M pereHepaTuBHass MeAMLMHA (CTBOJIOBBIE KIJIETKH, KIJIETOYHBIE
TpaHCIUIaHTaThl). bynyllee KIETOUHBIX TEXHOJOTMM: IEePCOHAIU3UPOBAHHOE JIEYEHHE U OHOOaHKHU.

[IpumeHeHne  crenUaiu3UpOBaHHBIX  (AMPQPEpPEeHUUPOBAHHBIX)  KIETOK Uil JICYEHHS
MOBPEXKIEHHBIX OPraHoB. TpaHCIIaHTAIMs TOHOPCKUX KJIETOK. TexHoyorus nojiydyeHus ouomMarepuana —
KIIETOK.

OO0mue NpUHIUNBI TEXHOJIOTHMM BBIIEIEHHUS CTBOJIOBBIX KIETOK. XapaKTEpUCTHKA TPYII
CTBOJIOBBIX KJIETOK. Me3eHXuMalbHble CTBOJIOBbIE KJIETKU: HWCTOYHUKH, METOJAbl BBIACIEHUS W
KylIbTUBHpPOBaHUS. BaHKM CTBOJIOBBIX KieTOK. IIpOM3BOACTBO MPOAYKTOB M IpenaparoB Ha OCHOBE
COMAaTHYECKUX U SMOpPHUOHAIBHBIX CTBOJIOBBIX KJIIETOK. TepameBTHYECKHE CBOMCTBA COMAaTUYECKUX H
SMOpPUOHAJIBHBIX CTBOJIOBBIX KJIETOK. MoOpanbHO-3TUYECKHME U TPaBOBbIE MPOOJIEMBbI HCIOJIb30BAHUS
CTBOJIOBBIX  KJ€TOK. IlpumeHeHue cTBOJOBBIX KieTOK. CTpoManbHble KJIETKH —  OCHOBa
BOCCTAHOBUTEJILHOM Tepanuu OyIyIiero.

Tema 4. BuounxeHepHbie MeTOAbI B CO3JaHNH HCKYCCTBEHHBIX OPraHOB

Hogetimue wuccienoBanus B 00JacTH OMOMEIUIIMHCKUX MaTepuaioB. Buiasl OGMOCOBMECTHMBIX
MarepuaioB (MOJIMMEPHI, METAJIbl, KEepaMHKa, KOMIO3UThI). Pa3paboTka METOJOB MOTydEHUS
MaTepuajioB W TOKPHITHH C 3aJlaHHBIMH TIapaMeTpaMu OHMOCOBMECTUMOCTH. [loBepXHOCTHBIE
MOAU(UKAIMK JIJIS1 TIOBBIIEHUS OMOCOBMECTUMOCTH. BUOCTUMYISIIMS pereHepaly TKaHel MarueHTa ¢
MOMOIIIbIO CTBOJIOBBIX KJIETOK. BUOJOrnyeckne mokpbITUs Ha OCHOBE METO/AA KYJIbTUBUPOBAHUS KIIETOK
KOXH (dmuaepMoiuToB, ¢pudpobdbractoB). Kommepueckre KIeTOYHBIE MPOAYKTHI, MPUMEHSEMbIE MPH
nedeHuu aedextoB koxu. Co3aaHue U MPOU3BOACTBO HOBBIX OMoMarepualnoB. [IpumMepbl KIMHUYECKOTO
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npUMeHeHHs OuomarepuanoB. COBEpUIEHCTBOBAHWE METONOB 3KCIEPUMEHTAIbHO- KIMHUYECKOTO
NPUMEHEHHS U3JIeNUi U3 OMOCOBMECTHMBIX MaTepuasioB. IIpumMeHeHne OMOMOIMMEPHBIX MaTepHAJIOB B
BOCCTAHOBUTEJILHOMN U 3aMECTUTEIbHOMN Tepanuu. IlepcriekTuBpl  TKAaHEBOW  HMH)KEHEpUU.  MeTonbl
BBIpAIIMBAHUSI MCKYCCTBEHHBIX TKaHEH (OMOTEXHOJIOIMYECKHE KapKachl, OpraHoujabl). buonmpuHTHHT:
TEXHOJOTUM U MaTepuanbl (THUApPOrenH, KIETOYHbIE CTPYKTYpbl). buosornueckue 3aMeHUTENN
(ayToTpaHCIIaHTaThl, AJUIOTPAHCIIAHTATBI U KCEHOTpacIulaHTaThl). CHHTETHUYECKHUE TPAHCIUIAHTATHI.
N3rorosieHne TUTAHOBBIX UMILJIAHTATOB JUJI XMPYPTUYECKOrO BXKUBJICHUS IIPU TPAaBMAaxX ITI03BOHOYHUKA U
KocTer uepena. Mcnosb30BaHME KOHCEPBUPOBAHHBIX KIETOK M TKAHEM, a TAaKXKE TKAHEHH)KCHEPHBIX
KOHCTPYKLUH B TPAHCIUIAHTOJIOTMHU, PEKOHCTPYKTUBHBIX Ollepanusax. TKaHEHH)KEHEpHbIE KOHCTPYKLIHH
XPSIILEBOU TKaHH, IIEYCHH, ITOKEIYyTOYHON JKEIIE3bI

Tpexmepnass Ouoreyatb TKaHed W opraHoB. buomarepuansl, ucnosnb3yembie B 3-D mpunTepe.
WuKyOanoHHble YCIOBHS Ul BBIPALLCHHBIX OpraHoB. llepcmexkTuBbl ucnoib3oBaHusd 3-D mewarn.
buonnueckoe mnporesupoBanue. Co3gaHue OUMOHMYECKMX KOHe4yHocTed. IlepcriekTuBbl co3maHus
OMOMCKYCCTBEHHBIX OPraHOB.

Co3naHue HCKYCCTBEHHBIX OpraHoB. buomarepuansl u OuoMexaHuka TKaHU. Mmmimantanums
(anpompote3upoBanue). PerenepatuBHas MenuuuHa. buommmernka. CoBpeMeHHbIE Pa3pabOTKH
HCKYCCTBEHHBIX OpraHoB (cepale, IOuYkKH, Koxa). Hocumble W HMMIIaHTHpYeMble MEAMLIMHCKUE
yCTpOICTBa (KapAHOCTUMYJISATOPBI, HEHPOUMILIAHTHI). MeauuHCKUEe poOOThl U aBTOMATU3WPOBAaHHbBIE
cucTeMbl (pOOOTU3NPOBAHHBIE XUPYPIMUECKUE KOMIUIEKCHI, 3K30CKeneThl). MHTerpanus HCKyCCTBEHHBIX

OpraHoB ¢ HepBHOI cucteMoil. [lepcieKTUBBI pa3BUTHS POOOTU3UPOBAHHON MEIUIIMHEI.

Tema 5. HaHOTeXHO0/10IMM ¥ HAHOMATEPHAJIBI 1151 MeIUIIUHBI

buocencopusie TexHonoruu. OCHOBHbIE NPUHIUIBI paboTel OuoceHcopoB. [Ipumenenue B
JAMarHocTuke 3abosieBanuii. Jlmarnoctwka In VIivo u in Vitro. HaHOTEeXHOJOrMYecKue CEHCOPBI M
aHanu3aropbl. Ywunossle TexHonoruu. JIHK-mukpouunsr. benkoBble MuKpouunsl. TkaHeBbIE
MUKpouuIibl. KiieTouHble MUKpPOUHIIBI.

Hanorepanus. [Ipunnun paboTel MeTONMK HaHOTepanuu. HaHOTeXHOIOTWMH B CO3JAaHUU U
ONTHMHU3ALIUU JIEKAPCTBEHHBIX CpeCcTB. JlocTaBKa aKTUBHBIX JIEKAPCTBEHHBIX BellecTB. HoBble MeTObI 1
CpEICTBa JIEUEHUS HAa HAHOMETPOBOM ypoBHE. lcmonp3oBaHME HAaHOMATEPUAIOB B WMIUIAHTOJIOTHMH.
buoaktuBHOCT, MaTepuanoB. CBoiicTBa OMOCOBMECTUMOCTH. Marepuanbl sl SHIOMPOTE3UPOBAHUSA.
[lepeBsi30uHbIe U AaHTUPYOLIOBBIE M MATEPUAIIBI.

Tema 6. HyTpureHoMuKa ¥ HyTPUT€HETHKA

Hcnonp30BaHne JOCTHKEHUH HYTPUTEHOMUKH U1 pa3paOOTKH HOBOW MPOAYKILIMH, TOBBIIIAIOIIEH
KaueCTBO KU3HU. BiusHMEe NUILEBBIX KOMIIOHEHTOB U IIPOJYKTOB Ha dKCIpeccHuro reHoB. HyrpueHntHas
KOPPEKILMs BO3MOXKHBIX IOCJIECTBUI reHeTH4ecKoro noaumopdusma. I'eH-1ueTHbie B3auMOAEHCTBHYS.

IlepcniekTHBBl TE€HETUYECKOTO TECTUPOBAHMS HACJIECICTBEHHOW IPEAPACIIOIOKEHHOCTH U
BO3MOKHOCTH MEPCOHU(PUIIMPOBAHHON AUETOTEPANIUU B MPOPUIAKTUKE U JICUEHUU.

4.3.1 TlepeyeHb CEMMHAPCKHUX, IPAKTHYECKUX 3AHATHI U J1a0OPaTOPHBIX padoT

Ne Ne paznena u Tembl HanmeHoBaHne ceMHHApOB, Tpynoemkocts |  OneHouHBIE dopmupye
vl MPAaKTUYECKUX U JTa0OPaTOPHBIX (gac.) CpeJlcTBa MBbIE
/ pabor Beer | U3 KOMIIETEHIT
H o HHUX 7051
4yaco | MpakT (uHAMKaTOp
B M4yecKa BI)
o
MOJr0
TOBKa
1 2 3 4 5 6 7
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1 IK-1:
Hcrtopus pa3BUTHUA UK k1.1
Tema 1. Beeenve B OMOWH)XCHEPUH,  COBpPEMEHHBIC VYerHelit onpoc, Zg]}g NK 1.2
OKJIaJI-
OHOMHIKCH epHbIE TeHAcHIMU. buonoruueckne u 2 Pt ol 1K 2{71<1.3
HWH)KCHEPHBIC TIPUHITHIIBL B NIPE3CHTAINA, ~c.
TEXHOJIOTUH MeTHITHHE TECTHPOBaHHE MK 5k 2.1
UK k2.2
HJIK 2.3
2 Yerusiit onpoc, | ITK-1:
I'enoMHas MenunuHa. JOKIA- MK 11
Tema 2. CoBpeMeHHBbIE | I'enernyeckas QMarHOCTHKA. Npe3eHTaIy, WK i 12
OMOWHKCHEPHBIC ['enotepanms. 8 TECTUPOBAHHE HJIK 1x13
TEXHOIIOIHH B BroMenMIIMHCKIE TEXHOJIOTHI [K-2:
MeETHLIHHE PETIPOTYKIINHT YeIOBEKa. ATK 112
UK k2.2
UK 2.3
3 IK-1:
BosmoxHocTH TIPUMEHEHUS
HIIK nix 1.1
CHETHANM3UPOBAHHBIX  KJIETOK U Ve THBIH OMPOC HIIK
Tema 3. Kiterounbie CTBOJIOBBIX KJIETOK. IIpOM3BOACTBO j—— poc, WK fIKL2
TEXHOJIOTUH B MPOAYKTOB W  IpemapaTtoB Ha 8 K 271{1‘3
MEIHIIMEE OCHOBE COMATHYECKHX " Tpe3CHTALIA, -
TTALL TECTUPOBAHHUE HJK 1k 2.1
SMOPHOHATILHBIX CTBOJIOBBIX
KJIETOK HUIK 1122
) HJIK nix2.3
4 Verueiit onpoc, | IK-1:
OKJIaJI- HJIIK
Tewma 4. buomarepuansl u  OHOMEXaHHKa ﬁ eseSTa st HgK K1
buonmxenepHsie TKauu. TpexmepHas GuomeYarh TSCTH OB;IHH’e WK 112
METOJBI B CO3aHUN TKaHell U opraHoB. [lepcrnexTuBbI 10 P HK-Z{YKU
CO31aHus OMOMCKYCCTBEHHBIX ’
UCKYCCTBEHHBIX . FEHOB Yy ATTK 1k 2.
OpraHoB. p HIK 2.2
UK nx.3
5 IK-1:
T 5 HIIK nx 1.1
cMa o. >
HaHoTeXHOI0ruy B AMarHOCTUKE Yernpiii onpoc, | /K pixc 1.2
HanorexHonornu u H 4 TOKTTa - MK k13
HaHOMATePHAITHI VIS AHOTEXHOJIOTHH B TEPAITHU npesenTaIys, TIK-2:
MEIULUHBI TECTUPOBAHUE WK i 2.1
HJIK ik 2.2
HJIK nix23
Yerasriif onpoe, | ITK-1:
Ucnonb3oBanue HTOCTHIKEHUN JOKJIaI- UK k1.1
Tema 6. HYTPUTCHOMHKH IS Pa3paboTKu Mpe3eHTalus, WK k1.2
HOBOW NPOAYKLMH, MOBBIIIAIOIIECH 4 TECTUPOBAHUE, UK k13
HyTp MTCHOMHUKA 1 Ka4eCTBO KU3HU. 3a7auu [1K-2:
HYTPHUI'CHCTHKA [lepcriekTuBEI TEHETHYECKOT 0 HIIK 2.1
TECTUPOBAHHUSI. MK 2.2
HJIK rix2.3

4.3.2. Ilepevyenb TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/IbHOE M3y4YeHHE CTYICHTAMH B
paMkax camocrositeqbHoi padorsl (CPC)

Ne i/ Tema 3aganue ®opmupyemas NIK
KOMIIETEeHIMS

1. 1. IloaroToBka 1OKIa10B IO [1K-1,ITK-2 UK nx1
TeMme WK nx 12
Tema 1. Benenue B 2. IloaroToBka K yCTHOMY UK k13

O61ONH)XEHEPHBIE onpocy :
TEXHOJIOTHH MK 1121
HJIK 1k 2.2
HJIK nk 23
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2. 1. IToaroroBka JA0KJIa0B 10 [1K-1,ITK-2 HIK nr1
TEME UK k12

Tema 2. CoBpemeHHbIC 2. IloaroToBka K yCTHOMY HIIK k13
OUOMHKEHEPHBIE ompocy MK '

TEXHOJIOTUH B MEIUILIUHE WK K21

1IK 2.2

HIIK 5k 23

1. IloaroToBKa AOKNag0B MO I1K-1,I1K-2 UK nrn

3 . TEME Hﬂ[( TIK 12

Tema 3. KnerouHsie 2. Iloproroska K ycTHOMY HIIK nx13

TEXHOJIOTHH B MEIUIIMHE onpocy HIIK 1k 2.1

WK k22

HJIK 1k 23

4. 1. IToaroToBKa JOKIIAI0B 11O [1K-1,I1K-2 HIK nx11
TeMe UK nr12

Tema 4 BI/IOI/IH)KCHepHBIe 2. HOHFOTOBKa K yCTHOMy HﬂR‘ 1K 13
METObl B CO3JaHUH onpocy IR .

UCKYCCTBEHHBIX OPraHoOB. WK K21

1IK 2.2

WK nx 23

5. 1. IToAroToBKa JOKIA0B 110 [K-1,I1K-2 WK nr11
Teme HIIK k12

Tema 5. HanotexHooruu u 2. HOHFOTOBKa K YCTHOMY HﬂK K13
HaHOMATEPHaJIbI IS ompocy i

MEIULIUHBI H’ZZ K e,

HJK nk 2.2

HIK k23

6. 1. IToAroToOBKa JOKIA0B 110 [IK-1,I1K-2 WK nr11
TeMme UK nx 12

Tema 6. HyTpuresomuka u | 2+ [IOATOTOBKA K yCTHOMY HJIK ks

HyTPUT€HETHKA onpocy HJIK ik 2.1

UK nx 22

WK k23

4.4. MeToauuecKue YKa3aHUs 110 OPpraum3anuu CaMoOCTOSITEILHOM paﬁoTI)I CTYAEHTOB

CamocrosiTenbHast paboTa CTyAI€HTOB IIpecaeayeT CAeAYIOIUE Leu:

. COBEpIIICHCTBOBAHNE HAaBBIKOB CaMO0OOpPa30BaTeIbHOM pabOThl KaK OCHOBHOTO IMYTH MOBBIIICHUS
YpOBHS 00pa30BaHMS;
o yIITyOJICHHE U pacIiipeHue 3HAaHUH 110 TPeIMETY.

[To mucummimae «bHOWMH)XEHEPHBIE TEXHOJOTHH B MEIHWIIMHE» IPEIIararoTcs CIeIyIOIIne
(bopMBI CaMOCTOSTETLHON pabOTHI:

a) YruyOneHHBIM aHainu3 HayYHO-METOJUYECKOW JMTepaTypbl M HU3y4eHHE Y4eOHOro
MmarepHana, mpeIycMOTPEeHHOTo paboueit mporpaMMoi;

0) MOATrOTOBKAa K YCTHOMY OINPOCY Ha MPAKTUYECKUX 3aHITHSIX;

B) IOJArOTOBKA YCTHBIX JOKJIAJI0OB C Mpe3eHTalHeH;

r) paboTa c JEKIIMOHHBIM MaTEPHAJIOM H CIIPABOYHBIMH NCTOYHHUKAMH,

1) TMOJArOTOBKAa K BONPOCAM TEKYIIETO KOHTPOJIS U TECTUPOBAHUIO

Jnist  caMOCTOSITENTPHOTO  W3YYEHHS TEM PEKOMEHIYETCS HCIOJIh30BaTh OCHOBHYIO W
JIOTIOJTHUTEIIbHYIO JINTEPATypy, a TakXKe HCTOYHHMKH, HailJleHHble NpH TMOMOILIM HH(POPMAIMOHHO-
CTIPaBOYHBIX M MOUCKOBBIX. [ 3aKperieHnss MaTepraia peKOMEHIYETCsl IeNIaTh KPaTKue KOHCIEKTHI
10 TEME.

Pexomenoayuu no noocomosxe ycmnoeo doxnaoa

Yemuoui 0oxknao — 310 coobuienue B TedeHue 10 MUH, B KOTOPOM CTYAEHT B JAKOHUYHOM
dopMe TOIDKEeH M3I0KUTH MaTepHall 0 COOTBETCTBYIONIEH TeMe, MPUICPKUBASICh CIIEAYIOIIETO IIaHa:
BBEJICHWE, OCHOBHAs 4YacTb, 3akitoyeHue. JloKiajg COMpoBOXKIAETCS Mpe3eHTallel, OTpakaroiien
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OCHOBHBIE TOJIOKEHHSI IO COOTBETCTBYIOLEH TeM€, BKJIIOYAIOLIEH HarJIsiIHblE MaTepuaibl (CXEMBI,
Tabnuuel, Goto u T.A4.). [lo OKOHYaHUM AOKIaAa CTYACHTY 33aJal0T BOIPOCHI, KaK MpEnojaBaTelb, TaK U
CTYJICHTBI, HA KOTOPBIE TOKJIATUHUK JOJKEH JAaTh UCUEPIBIBAIOLINE OTBETHI.
Pexomenoayuu no noocomoske npezenmayuu

[MpeseHTanmn — cmoco® mpeacraBieHUss WHGOPMAIMK, COYETAIMUKA B cebe TeKCT,
TUIEPTEKCTOBBIE CCHUIKH, KOMIIBIOTEPHYIO aHMMAIIUIO0, TpaduKu, BUACO, MY3bIKY M 3BYKOBOH psl,
KOTOpbIE OpraHW30BaHbl B €auHYI0 cpeny. lIpe3eHTanuss UMeeT CHOXKET, CLEHApUh U CTPYKTYpY,
OpraHM30BaHHYIO s yJnoOHOro Bocopustus uHbopManuu. OTIHYUTENBHOH 0COOEHHOCTHIO
MPE3CHTALUU SIBISIETCS €€ MHTEPAKTHUBHOCTb, TO €CTh CO3/1aBaemasi JUIsl TO0JIb30BaTeNsl BO3MOXKHOCTD
B3aUMOJICHCTBUS Yepe3 JIEMEHTHI YIIPABICHUSA.

[Ipe3eHTanmst Bcerga COCTOMT U3 JBYX OCHOBHBIX KOMIIOHEHTOB: HWH(pOpMammu, KOTOPYIO
BBICTYHAIONIMI XOYeT JIOHECTU JI0 ayJUTOPHH, U MaHephl u3ioxeHus. Hanucanuwlii Ha Oymare TEKCT
nomoraer 0ojee YeTKO W IOCIEIOBATeNFHO H3JIOKUTh Marepuai. lIpe3eHTanuu OOBIYHO JENAIOT B
PowerPoint, B Impress, 6o B Acrobat. JKenarenbHo mpuaepKUBAaThCS MPUHIIKAIA: OJKUH CIal[] - OHA
MBICIb. TUTYNbHBIA CHAWJ JOHKEH COJEpXkaTh HA3BAaHHUE IIPE3EHTALMM, €€ aBTOpa, KOHTAKTHYIO
uH(popmarrio aBropa. Ha BTOpoM caiiie oObIuHO MpeACcTaBiieH IUIaH Mpe3eHTallMi, OCHOBHBIE Pa3/IeIibl
WJIM BOMPOCHKI, KOTOpbIEe OyAyT paccMoTpeHbl. OcTalnbHbIe CIalIbl HY)KHO CTPOUTH 10 MOJIETH: TE3HUC -
apryMeHThl — BbIBOJ. BBIBOABI Beerna MOMKHO OBITh JAHBI SICHO U JIAKOHUYHO HAa OTIIEIBHOM Craiifie.
[Ipenmocnequuii  cnaiil MOJDKEH coaepkarh WHGOpManUio 00 WCIONIh30BAaHHBIX HCTOYHUKAX
JUTEepaTyphl, UHTEpHET-pecypcax. [locmeanuii crnaiiyy MOXKET MOBTOPATh TUTYJIBHBIA C J10OaBIEHUEM
¢dpa3bl «Cnacubo 3a BHUMaHue! »

Ha cnaiigel 1omxHBI MONAcTh TOJBKO CaMble Ba)KHBbIE TE3UCHI M JIaHHBIEC, a Takke TpadudecKuil
MaTepuai: JuarpaMMbl, pucyHkH, Gororpaduu. CrapaiiTech aenaTh ClIaiapl HA OJHOPOJIHOM CBETIIOM
done ¢ Oonee KOHTPACTHBIM TeKCTOM. KiltoueBble €0Ba B MPEIOKEHHUH JIYYIE BBIACIATH KHUPHBIM
mIpruTOM WU IBETOM. TEKCT MUIIUTE KPYITHO, TUIOTHO HAOPaHHBIA TEKCT CII0)KHEE BOCTIPUHUMAETCS.

4.5 IlpuMepHasi TeMATHKA KyPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl HE IPEAYCMOTPEHBI YU€OHBIM IIJIAHOM.

V. VYUEBHO-METOJUYECKOE 1 HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

a) mepeveHb JUTEPATYPhI

buomenununckue HanotexHosnoruu [Teker] : ydue6.mocobue / E. B. Bynkesuu, P. O. Byakesuu. -
CIIb. : Jlanb, 2020. - 175 c. : w1, Tadn. ; 24 cm. - (YueOHuKH a1 By30B. CrieniaibHas TUTEPaTypa).
- bubaworp.: c. 170-173. - ISBN 978-5-8114-3868-6 (8 sk3.)+
Hano6uorexnonoruu [Tekcr]: npaktukym / pen. A. b. Pyoun. - M.: bunom. Jlaboparopusi 3HaHUH,
2012. - 384 c. - ISBN 978-5-9963-0627-5 (17 ax3.).+
Wmmynonorus [Tekct] : yaeOHuK ams ctyn. By3oB / B. I'. [anaktuonos. - 3-e u3n., ucmp. u gom. - M.

Axkanemus, 2004. - 524 c. : un. ; 21 cMm. - (Beicuiee mpodeccuoHanbHoe oOpa3oBaHHE
€CTEeCTBEHHBIC HayKH). - bubmmorp.: ¢. 516. - ISBN 5-7695-1260-1(5 »x3.).+
Harnsonas 6uorexHonorus u reHetnueckas nnxenepus [Tekct] : Hayunoe uznanue / P. lmug ; mep.
c HeM.: A. A. Bunorpanosoii, A. A. CunrommuHa. - M. : burom. JIabopartopus 3nanuii, 2014. - 324 ¢. :
uB.mi. ; 24 cm. - bubmuorp.: c. 294-316. - Vkas.: ¢. 318-320. - Ilep. u3a. : TWaschenatlas der
biotechnologie und gentechnik / Rolf D. Schmid. - 2006. - ISBN 978-5-94774-767-6 (3 7k3.).
YemepuinoBa B.M.OCHOBBI T€HOMUKH M NMPOTEOMUKHU: TeXHOJIOTUU pekomOuHaHTHBIX /IHK mepBoro
nokoJyieHus (TeHHas uHkeHepus): y4ue0. mocooue / B. U. Yemepunosal/. - Upkyrck : U3a-so UT'Y,
2014. - 238 c. ISBN 978-5-9624-1217-7 (39 7k3.).+
buorexnonorust [Teket]: B 2 u.: yue6. u npaktukyM / pea.: H. B. 3arockuna, JI. B. Hazapenko. - 2-¢
u3., ucnp. u gom. - M.: FOpaiit, 2018 (25 3k3.)
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10.

11.

12.

13.

14.

15.

OU3NKO-XUMUYECKUE METOJIbI B Onosioruu: yued. mocodbue ans By3oB, / B. I1. CanoBaposa [u ap.];
pen. B. I1. CanoBaposa // Upkytck: U3n-Bo UT'Y, 2013. - 295 c. - ISBN 978-5-9624-0806-4. (883k3).
Eroposa T.A. OcHoBsl OnorexHonoruu [ Tekcer]: yue6. mocodue mis cryn. By3os / T. A. Eroposa, C.
M. Knynosa, E. A. XXuyxuHna. - 3-¢ uz., crep. - M.: Akagemus, 2006. - 208 ¢ - ISBN 5-7695-2808-7
(28 7k3.)
Komos A.N. Dxonorust yenoseka. [lutanue [DnekTpoHHBIN pecypc] : yueOHoe mocobue / Kosnos
AMN. - 2-e u3n., ucnp. u 10m. - DIEKTPOH. TEKCTOBBIC naH. - M. : M3natenbcrBo HOpaiit, 2016. - 187
c. - (bakamaBp. Akagemuyeckuid Kypc. Moayns.). - ObBC "HOpait". - Heorpanwy. mocrym. -
ISBN 978-5-9916-8150-6.+
Axynos, T. P. Monekynspuas ouorexnosorust/ T. P. SIkynos, T. X. ®auzoB. — Kazaus: KITABM um.
baymana, 2018. — 280 c¢. — Tekcr: anekTpoHHbIH // JlaHb: 3IeKTpOHHO-OMOIMOTEYHAs CCTEMa. —
URL.: https://e.lanbook.com/book/122952— Peskum mocTyma: Juist aBTOPH3. [TOJIb30BATENCH.
Baxenona, U. A. OCHOBBI MOJIEKYIsipHOI Ononoruu. Teopus U mpakTUKa: yaeOHOE MOCOOHe st
By30B / UI. A. baxxenoBa, T. A. Ky3nenosa. — 2-¢ u3z., crep. — Cankr-IletepOypr: Jlans, 2021. —
140 c. — ISBN 978-5-8114-6787-7. — TekcT: 3neKTpoHHBIH // JIaHb: 371eKTpOHHO-0MOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/— Pekum mocrtyma: ajist aBTOpH3. MOIb30BATEIEH.
@pemnn,P. 4. KynbTypa »KUBOTHBIX KJI€TOK [ DneKTpoHHBIH pecypc] / P. S. @pemnu. - M: bunowm.
Jlaboparopus 3nanuid, 2013. - 691 ¢ Pexxum nocryna: ObC "Usnarenscto "Jlanp". - Heorpanuu.
noctym. - ISBN 978-5-9963-1342-6
OrapkoB b. H.  Mycota - ocHoBa MHOTHX OuoTexHoNIorui [AnekTpoHHbIl pecype] / b. H. Orapkos. -
OBK. - Upkytck: Bpemst crpanctsuii, 2011. - Pexxum nocryma: D43 "bubimoTtex". - Heorpanuy.
noctyi. - ISBN 978-5-91344-259-8 (10 »k3.)
Medonses, I'. A. 'eHeTnka ¢ ocHOBaMH OWOTeXHONOTHH: ydeOHoe mocooue / I'. A. MedoabreB. —
Yeboxkcapsr: UI'CXA, 2017. — 118 c. — ISBN 978-5-7677-2605-9. — TexkcT: anekrponHsit // Jlanb:
ANIEKTPOHHO-OMOMMoTeynass cucrema. — URL: https://e.lanbook.com/book/139072—  Pexum
nocryma: 11 apropus. [loas3oBaTeneit
IenxynoB C.H. TI'enermueckas mHxkeHepus: ydeOnoe mocoome/ C.H. IlenkynoB- HoBocuOupck:
HoBocu6. Yuus. uza-o, 2010, http://biblioclub.ru/index.php?page=book&id=57527

0) nepuogUYecKHe U3TAHUS

BecTHHK HOBBIX MEIMIIMHCKUX TeXHONOTH - hitp://www.medtsu.tula.ru/\VNMT/index_e.html.
buoastuka- https://bioethicsjournal.ru/2070-1586/index/index/ru
buotexunonorus-https://www.biotechjournal.ru;

MonekynspHas 6nonorus- https://molbiol.ru;

I'ennas WH)KEHEePHUS (Russian Journal of Genetic Engineering)-
https://elibrary.ru/title_about.asp?id=9260;

Bectauk PAMH / Bectauk Poccwuiickoit akagemMun MEAMIIMHCKUX Hayk- hitps://vestnikramn.spr-
journal.ru;

bromenuuuna-https://biomedicine.ru;

buodwusuka- https://biofizika.ru;

Buoobe3onacHocts 1 OnorexHomorus- hitps://elibrary.ru/title about.asp?id=34931;

Biotechnology and Bioengineering—.https://onlinelibrary.wiley.com/journal/10970290

Nature Biotechnology —. -https://www.nature.com/nbt/

Metabolic Engineering—. - https://www.journals.elsevier.com/metabolic-engineering

Nature Communications —-https://www.nature.com/ncomms/

Cell Systems— https://www.cell.com/cell-systems/

Current Opinion in Biotechnology— O630pHblii )ypHa1, 0XBaThIBAIOIIHIA TIEPESIOBbIC
WCCIIeIOBaHMS U HanpaBieHus.- hitps://www.journals.elsevier.com/current-opinion-in-

biotechnology
BioDesign Research— Hogwrit xyprai ot AAAS u KeAi 1o npoeKTHpOBaHUIO OHOCHCTEM U
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http://medtsu.tula.ru/VNMT/index_e.html
https://vestnikramn.spr-journal.ru/
https://vestnikramn.spr-journal.ru/
https://elibrary.ru/title_about.asp?id=34931
https://www.nature.com/nbt/
https://www.journals.elsevier.com/metabolic-engineering
https://www.nature.com/ncomms/

WH)KCHEPHH JKUBBIX OpraHu3MoB.- https://www.sciencedirect.com/journal/biodesign-research
B) CIIMCOK ABTOPCKUX METOAMYECKUX Pa3padoTok

1. ®dusuko-xuMHUYECKHE METOJIbI B OMosiorun: yued. mocodue s By3oB, / B. I1. CanoBapoBa [u
ap.]; pen. B. I1. CanoBaposa // Upkyrck: U3n-Bo UT'Y, 2013. - 295 c. - ISBN 978-5-9624-0806-
4. (889K3).

F) 0a3bl AAHHbIX, ml(])opMammHHo-cnpanoqﬂme H ITOUCKOBbIC CUCTEMbI

1. http://fensemblgenomes.org — Ensembl, coBmecTHbIii Hay4HbIii TpoekT EBporeiickoro
uHcTUTyTa OnomHpopMatuku u MHcTHTyra COHrepa, KOTOpBIA MPEIOCTABISIET HWHTETPUPOBAHHBIN
JOCTYII K 0a3aM JITaHHBIX, KACAFOLMXCS CTPOCHUS FTCHOMOB Pa3JIMYHBIX OPraHH3MOB.

2. https://'www.ncbi.nlm.nih.gov/pubmed/ — anrnos3eraHas TekcToBas 0a3a gaHHbBIX PubMed,
cojepiKamasi IMTaThl, AaHHOTAIlMM W CCHUIKM Ha IOJHBIC TEKCThI MyOJMKAIMi OWOMEIUIIMHCKOW WU
00111e0MOIOrNYEeCKOM HaMpaBIeHHOCTH HalMOHATBLHOrO IEHTpa OWOTEXHOJOTMYECKOW HH(pOpMAIMU
CHIA (NCBI).

3. http://elibrary.ru/defaultx.asp - wHaydHas dSneKTpoHHas OHOJIMOTEKa, KPYMHEHIINI
POCCHICKUI MH(POPMAIIMOHHBIA MOpPTal B 0O0JACTH HAYKH, TEXHOJOTHMH, MEIUIMHBI M OOpa3oBaHus,
cozieprkanuii pe)epaThl ¥ MOJTHBIC TEKCTHI HAYYHBIX CTATCH U MyOIMKAIIHIA.

4. https://cyberleninka.ru —  poccuiickas Hay4JHast AJIEKTPOHHAS oubmoTeKa
«KubepJlennnkay.
5. https://'www.researchgate.net — OecriatHas comuanbHas ceTh ResearchGate s

COTPYIHUYECTBA YYEHBIX BCEX HAYYHBIX JHUCIUIUIAH, BKIIOYACT TAKHE CETEBBIC IMPHIOKEHHS, Kak
CEMAHTUYECKUIl TOMCK, COBMECTHOE HCIIOJIb30BaHUE (aijioB, OOMEH NyOJMKALUSIMH, TEMAaTHYECKHE
(bOpYMBI, METOIOJIOTUYECKHE JUCKYCCHU U TaK Jaliee.
6. http://molbiol.ru - HeWTpanbHas  PYCCKOS3bIYHAS  TEPPUTOPHs I TEX, KTO
poeCCUOHATILHO CBSI3aH ¢ OMOJIOTUEH MITH MOJICKYJISIPHOIM OHMOJIOTHEH.
7. http://www.e-library.ru -Hay4nas DnextponHnast bubmuoreka
8. http://window.edu.ru(http://window.edu.ru - Mudopmanronnas cucrema «EIMHOE OKHO
J0CTyIa K 00pa30BaTeIbHBIM PeCypcamy»
9. https://www.biblio-online.ru -35C «HOPAWT».
10. http://www.academia-moscow.ru -2b M3naTenbckoro neHTpa «AKaaeMus.
11. http://tusearch.blogspot.com - ITouck 37MeKTPOHHBIX KHUT, MyOauKaIuii, 3akoHoB, [[OCTos
Ha caiiTax Hay4YHbIX 3JIEKTPOHHBIX OUOIHOTEK.
12. https://scholar.google.com -Google Scholar — mowuck HayuHO#t MUTEpaTypHI, MO KITFOYCBHIM
CIIOBaM.
13. Science Research Portal - Hayynas mouckoBas cHCTEMa, OCYIIECTBIISFOLIAs
MOJHOTEKCTOBBIA MOUCK B KYpHAJIaX MHOTHMX KPYIHBIX HAayYHBIX M3IATEIbCTB, TAaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Mmer crateu u AOKYMEHTHI B
OTKpBITBIX Hay4dHbIX Oa3ax maHubix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.
14. https://www.semanticscholar.org - Semantic Scholar — WMM-nonckoBUK MO0 Hay4HBIM
CTaThsIM
15. https://www.benchling.com— o6naunas rmiatdopma asist ModekyispHoro au3saitna, CRISPR
U CHHTeTHuYeCcKol Ouosioruu--Benchling
16. https://biotech.edu.ru -Poccuiickuii 00pa3oBaTenbHbIN MOPTAI 1O OHOTEXHOIOTHSIM

17. https://igem.org -MexayHapOHBIN peCypce MO0 CHHTETUIECKON OHOIOTHH

18. https://coursera.org, https://edx.org - [Tnardpopma OTKPHITHIX JEKIHA IO OMOTEXHOJIOTHIM
Coursera, edX
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19. https://biotech-russia.ru -Poccuiickas OMOTEXHOIOTUYECKAS ACCOLAALNS

20. https://www.efbiotechnology.org -Caiit EBporetickoii hemepammu OHOTEXHOTOTHIA

21. https://www.uniprot.org - UniProt - Uudopmanus o Gesikax U uxX CBOWCTBax

22. http://www.rsl.ru -PI'b Poccuiickas rocynapcTBeHHas OMOIHOTEKA

23. http://ben.irex.ru - BEH bubnuoreka ecTeCTBEHHBIX HAYK

24. http://lwww.gpntb.ru- I'ocyaapcTBeHHas nyOIMYHas HayYHO-TEXHUUECKass OMOInoTeKa
25. http://ban.pu.ru - BAH Bbubaroreka AkaaeMun HayK

26. http://'www.nlr.ru -PHB Poccuiickas HarmoHaabHast OnOIMOTeKa

27. http://www.lib.msu.su -bubauorexka MI'Y

VI.MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

6.1. YuedoHo-1a00paTopHOE 000pYy/A0BaAHHE:

e AymuTopusi JUIS TPOBEACHUS 3aHATUH JIGKIIMOHHOTO THMHAa. AyauTtopus o0OopymoBaHa:

CHeLUAIN3UPOBaHHON (yueOHOi) Mebenbio Ha 12 mocagoyHbIX MECT; 000pyI0BaHA TEXHHUUECKUMHU
cpenctBamu o0yuenus: [Ipoexrop Epson EB-X03, Dkpan ScreenMedia, [locka ayauropHasi.
AymuTtopus Ui OpOBENEHUsS 3aHATUH NPaKTUYECKOTro Tuma. AyauTopus o0opyaoBaHa:
CHeLMaIN3UPOBaHHON (yueOHoi) Mebenbio Ha 12 mocago4yHbIX MECT; 000pyI0BaHAa TEXHHUUECKUMHU
cpenctBamu obyuenus: Ilpoexkrop Epson EB-X03, Dkpam ScreenMedia, [locka aymutopHas
MesnoBasi, MarHutHas, JlaGopatopuss opran xumuu - Illkad BeITSOKHOWM AD-221"- 2 mT.,
Xumnueckuil mkad (cremnax) -1 mr., JlabopaTropHBId CTON C BBHIKATHBIMH TymMOamMu — 5 IT.,
XonoawibHUK «MuHCK» - 2mT., Anmapar A BepTHKaJbHOro »3yiekTpodopesa — 1 1T,
Bakyymnsrii ucniapurens PBO-64 — 1 wr., Bonstmerp BY-15 — 1 mir., esunrerpatop V/-20 — 1
mr., M3Mepurenb MOHHBIX CONpOTHBIEHMHM (Mmmnenanca) - 1 wr., VCcTOYHMK mnuTaHus Uit
anekrpodopesa "Onpd" — 1 mr., Ocumiorpad yHuUBEpcabHBIN nByxirydeBoi C-55 — 1 miT.,
Tepmocrar TC-80 — 1 mrt.,, Uentpudpyra K-24 — 1 mr., Lentpudpyra MIIB-310 — 1 mr.,
CIy’KalllUMHU  JUTSE  TIpeJCTaBieHuss ydyeOHoW wHpopMamun mo auciuruinHe «CHHTETHYECKas
ouosIorus».

KommnbroTepHslit kiacce (ydeOHast ayIuTOpHs) AJIsi TPYIIOBBIX M WHAWBHIYAIBHBIX KOHCYJIbTAIINH,
TEKYIIEr0 KOHTPOJS M TMPOMEKYTOUYHOW AaTTECTAallh, OPTaHU3aIMH CAMOCTOSITEIILHONH pPaOOTHI.
Aymutopus o0opynoBaHa: CHEIHMAIM3UPOBaHHOMN (yueOHOI) mebenbto Ha 20 MOCaZOYHBIX MECT,
JIOCKOH MeJIOBOW; oO0OpyJIoBaHa TEXHUYECKUMHU cpeacTBaMu o0yueHusi: CHCTeMHBIN OJI0K
PentiumG850, Monutop BenQ G252HDA-1 mt.; Cuctemnsiii 61okAthlon 2 X2 250, Monutop
BenQ G252HDA — 8 mit.; Cucremusriii 6110k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mit.;
Mouno6nok IRU T2105P — 2 mt.; Cuctemusiii 6110k Pentium G3250, Monutop BenQG955 — 1 mit.;
Cucremnsiii 010k Pentium G3250, Monutop BenQ GL2250 — 1 mir.; Cuctemusiii 6510k Pentium
G3250, Monutop Samsung T200 HD — 1 mr.; Cuctemnsiii 6mok Pentium G3250, Monurtop
Samsung T190N — 1 mr.; Cucremusrii 6ok Pentium G3250, Monutop Samsung 740N — 1 mmir.;
ITpoexTop BenQ MX503; skpan ScreenVtdiaEcot. ¢ HeorpaHHUEHHBIM JI0CTYNIOM K ceTH MHTepHeT
u o0ecreyeHHEeM JIOCTyma B  JJIGKTPOHHYIO HWH()OPMaIMOHHO-00pa30BaTEIbHYIO  Cpeay
OpraHu3aIMH.

[Tomemienust it XpaHeHHS W MPOQWIAKTUYECKOTO OOCITY)KHBaHHS Y4eOHOTO O0OpYyIOBaHUS.
Aynuropus o0opyqoBaHa: CHELMATU3UPOBAHHON MeOesblo Ha 8 MOocaoyHbIX MecT; BbITskHON
mkad — lwr., Jlamunapusit mkadp — 2 mr., Tepmoctar TC-80 — 2 mT., JlaGopaTopHslii cron
MeTalmn4eckuii — 3 wrT., JlabopaTopHbIil CTOJ ¢ pe3MHOBOM MOBEPXHOCTHIO — 2 MIT., XOJOAWIBHUK
«AtnanT» — lmr. MHKpPOCKON MOHOKYJISpHBIM — § 1T, Muxkpockon "buomam"-1 mmr.,
Crepunmsarop naposoit BK-75 TIT "T3MOMU" — 1., [Tunetka aBromarnueckas Jleanumer 0,5-10
Mm"-1 ., [Iunerka-nozatop"-1 mr., Mukpockon Levenhuk D870T tpunokynsap"-1 wr., IIpoekrop
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Ogepxen'"-1 mrt., [Ipoekrop View Sonic"-1 mrT., [Ipoekrop View Sonic"-1 mt., Hoyroyk Lenovo"-
2 mt., [TpuaTep Brother -1 mr., [Ipunatep Canon -1 miT.
e JlaGopaTopusi OMOXMMHUH U OMOTEXHOJIOTHH
Xpomatorpad >KHIKOCTHBIH MHUKPOKOJIOHOYHBIA "Mumuxpom-6"; Hanodoromerp Pearl - lmr;
@®epmentep Minifors Speco OakTepuallbHBIN- 11T, CcoyXamuMA IS TPEICTaBICHUS Yy4eOHOM
uHpopManuu no quciuminHe «buonH eHepHble TEXHOJIOTHH B METUIIUHE.

6.2. IlporpaMmmHoe obecnieueHue:

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). JTorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mist 6usneca - Crangaptaeiii Russian Edition. 250-499. dopyc
Kontpakt Ne04-114-16 ot 14n0s6pst 20161 KES. Cuer NePCIL[3-000147 u AKT ot 23n056pst 20161
JIuu. Ne1B08161103014721370444.

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

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInuensun Microsoft 41059241.

Office 365 mpodeccuonanbHbIi MWItOC T yuarmuxcs. Homep 3akasza: 36dde53d-7cdb-4cad-a87f-
29b2a19c463e.

6.3. Texuuuyeckue u IJIeKTPOHHBIE CPeICTBA:
e [lIpeseHTanuu 1Mo TeMam Kypca;
e Cucrema 3JIEKTPOHHOTO TECTHPOBaHUs Ha 06a3ze oOpa3zoBaTenbHOro noprana Educa

VI1.OBPA30OBATEJIBHBIE TEXHOJIOI'MHA
Jns ocBOoeHMS AMCHUIUIMHBI «BHOMH)KEHEpPHBIE TEXHOJOTMU B MEIULIMHE)» NPUMEHSIOTCS
cieayronme oo0pa3oBaTesIbHbIe TEXHOIOTHHU:

o Hnpopmayuonnas nexyuss — 3TO CKAaTOE HU3I0KEHUE OCHOBHBIX HAy4yHBIX (DAKTOB, 4YTO
ABIIsieTC 0a30M A1 aHaIM3a pacCyKIEHUH, OLIEHOK.
o Jlexyus-eusyanuzayus. YUUT CTYAEHTOB IPeoOpa30OBbIBaTh YCTHYHO U IUCHMEHHYIO

nH(OPMaLIHIO B BU3YyalbHYIO (GOpMY, UTO (POPMUPYET Y HUX PO(ECCUOHATILHOE MBIIIEHUE 3a CUET
cUCTeMaTU3allud M BBIJENEHUs HaubOoyiee 3HAYMMBIX, CYILECTBEHHBIX 3JEMEHTOB COJEepKaHUA
oOyueHus. 3ajaya mpenojaBaTelis HCIOIb30BaTh TakKue (OPMBbI HAIJISAHOCTH, KOTOPBIE HA TOJBKO
JIONIOJTHSIOT CIIOBECHYIO MH(OPMALIMIO, HO U CaMHU SBISIOTCS HOCUTENSIMH HH(POpPMaLuHu (CXEMBbI,
PUCYHKH, CHaiJbI-IPE3eHTAlUU, U T.I.). DTOT BHUJ JEKIUH JIydllle BCEro MCIOJIb30BaTh Ha 3Tame
BBEJICHUS CTYACHTOB B HOBBIH pa3zjiell, TeMy AUCLUIUINHBL.

e [Ipobnemnas nexkyus. B ornuuume oT coaepkaHus WHGOPMALMOHHOM JIEKIIMHM, KOTOpOE
IpejiaraeTcs MpenojaBaTesieM B BUIE€ U3BECTHOTO, MOJIEKAIIETO JUIIb 3alIOMUHAHUIO MaTepHara,
Ha poOJIEeMHOI JIEKIIMU HOBOE 3HaHHE BBOJUTCS Kak HEM3BECTHOE /s oOydaromuxcs. [Ipobnemuas
JIEKLMs HAYMHAETCS C BOMPOCOB, C TIOCTAHOBKHU MPOOJIEMBI, KOTOPYIO B X0J1€ M3JI0KEHHUSI MaTepuaa
HEOO0XOAMMO pemuTh. JIekuuss CTpouTcs TakuM oOpa3oM, YTO TIO3HAHHUS OO0YyYarolerocs
MpUOIIHKAIOTCS K TTOMCKOBOM, MCCIIEI0BATEIbCKON NIEATENbHOCTH. 3/1€Ch YYacTBYIOT MBIIUICHHE
00y4aroIerocsi ¥ ero JMYHOCTHOE OTHOILIEHHE K YCBAaNBAEMOMY MaTepUaly.

o Jlexyus-6eceoa. llpennonaraeT HENOCPEACTBEHHBIM KOHTAKT MPENOAABATENS C ayIUTOpHEH.
[IpenmyriecTBo JeKIMU-Oecenbl COCTOUT B TOM, 4YTO OHA IIO3BOJISIET MPUBJIEKAaTh BHUMaHHE
CTYIGHTOB K HauOoJiee Ba)XHBIM BOIIPOCAM TEMBbI, OMPEAETATh COJACpXKAHUE M TEMIl H3JIOKEHHUS
y4eOHOTr0 MaTepuaja ¢ y4eTOM OCOOCHHOCTEH CTYACHTOB.
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o [Ipakmuueckue 3aHAmus — HTO 3aHATHE, NMPOBOAMMOE IOJ PYKOBOACTBOM IIpenojaBaTess B
y4eOHOH ayTUTOpHH, HANPAaBICHHOE Ha YIITYOJICHHE HAYYHO-TCOPETHUECKUX 3HAHHWHA M OBJIJICHUE
OTpeIeNICHHBIMUA METOIAMH CAMOCTOSATEIBHON paboThI, KOTOpOe (POPMHUPYET MPAKTUICCKUE YMEHHUS.
OnHoit u3 (hopM MPAKTUUECKUX 3aHSATHI B BY3€ SIBJISICTCS CEMUHAP.

o Cemunap-uccireooganue. TeXHONOTHS MPOBEACHUS TAKOTO CEMHHApPA MOXKET OBITh PAa3IUYHOMN, B
3aBUCHMOCTH OT TOTO, KaKOW METOJ| 3aJI0KECH B €ro OCHOBY. B pamkax TUCIUIUIMHBI MTPOBOIUTCS
CEeMHHAp C TOJTrOTOBKON W 3aciylIMBaHUEM JOKJAJ0B —IPE3CHTAIMIA 10 aKTyaJbHBIM MpoOiieMam
TEOPUU U MPAKTUKH U TIOCTEAYIOIINM HX 00CYKICHUEM.

o Camocmosimenvrasn paboma cmyoenmos (cM. 1.4.4).

o Jlucmanyuonusie obpazosamenvhvie mexronroeuu. 1101 NTUCTAHIMOHHBIMUA OOpa30BATEIbHBIMH
TEXHOJIOTUSIMH TIOHUMAIOTCS 00pa3oBaTebHBIC TEXHOJOTMH, peaju3yeMble B OCHOBHOM C
MPUMEHCHHEM HH()OPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHBIX ceTeil. [lpu OCBOCHHMM NHUCIUTUIHHBI
UCIIOJIb3YETCSI  KOMIIBIOTEPHBIE ~ CETEBBIC  TEXHOJIOTHH  (MHTEPHET-TEXHOJIOTHH) —  CHOCO0
JTUCTAHIIMOHHOW mepeAayun uHGQOpMAlMKU, OCHOBAHHBIH HA WCIONB30BAHUHM TIOOATBHBIX U
JIOKAJIbHBIX KOMITBIOTEPHBIX CETEH Ui 00eCredeHus JOCTyna O0yJaroIuXxcss K HHPOPMAIMOHHBIM
oOpa3oBaTenbHBIM  pecypcaM U g (QOPMHUPOBAHHSI ~ COBOKYITHOCTH  METOJAMYECKUX,
OpPraHU3aIMOHHBIX, TEXHUYCCKHX W MPOTPAMMHBIX CPEICTB peall3allid U YIpPaBJICHUS y4eOHBIM
IIPOIIECCOM HE3aBHCHMO OT MECTa HaXOXKJIEHHUS ero cyOheKTOB. [[iisi opraHu3anuu TUCTaHIIMOHHOTO
00y4YeHHS Ha OCHOBE 3TUX TEXHOJIOTUH UCIIOJIBb3YETCS CIEIHATU3UPOBAHHOE TIPOTPAMMHOE CPEJICTBO
- oOpazoBarenbHbIi opTan UI'Y (educa.isu.ru).

VIILOUEHOYHbIE MATEPHAJIBI UIA TEKYHIET'O KOHTPOJISA K
IMPOMEXYTOYHOU ATTECTALIUA

1. OueHoYHbIe MATEPHUAJIBI 1JI51 BXOJHOT0 KOHTPOJIS
BxonHOro KoHTpoOIA 11 JaHHOW AUCUUIUIMHBI HE MPEAYCMOTPEHO.

2. OIIeHO‘IHI)Ie MaTepHUuaJIbl TEKYIIETI0 KOHTPOJISA

OneHouHble MaTepuaibl TEKYIIEro KOHTpOJds Qopmupyrorcs B coorBerctBuu ¢ JIHA
yHuBepcuTeTa. B pamkax gucuumiuHbel  «bHOMHXKEHEpHBIE TEXHOJIOTMM B MEIULUHE)
UCHOJB3YIOTCS CleAyroIne (OpMbI TEKYIIETO KOHTPOJIS:
® YCTHBIN OIPOC;
® IOKJIa-TIPE3CHTALNSA;
® BOIIPOCHI JUIsl TEKYIIETO KOHTPOJIS,
® TECThI U CUTYAl[MOHHBIE 33/1a4U
@DOHJI OLIEHOYHBIX CPEJICTB BKIIOYAET:
® [IEPEUEHb TEM JIOKJIA/I0B;
® BOIIPOCHI JUIsl TEKYIIETO KOHTPOJIS,

TECTOBBIE 33JaHUS U CUTYallMOHHBIE 3a7a4n

Ha3HaueHue OICHOYHBIX CPEICTB: BBIIBUTH CHOPMUPOBAHHOCTH KommereHimid (cm. m. ).
CTyneHTbl, HE BBIOJHUBIINE TPEOOBAHMS TEKYIIEro KOHTPOJIS MM IOJIyYUBIIME HTOTOBYIO
OLICHKY TEKYIIEHl yCIeBaeMOCTH «HE YAOBIETBOPUTEIbHO», CUUTAIOTCA HMEIOIMIMMH TEKYIIYIO
3a0/oKkeHHOCTh. OOyuaromuecsi, MMEIOIHe 3aJ0JDKEeHHOCTH, JOJDKHBI JIMKBUAMPOBATH UX HE
MO3JHEE, YEM 3a HEJEINIO 10 Hadajla IPOMEXYTOYHOHN aTTeCTaluu.

2.1. TeMBI 1OKJIA10B

1. I/ICTOpI/IH pPa3BUTHA 6I/IOI/IH)KeHepI/II/IZ OCHOBHBIC OTaIlbl U JOCTHXKCHU A
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BuonpuHTHHT: TEXHOJIOTHM U IEPCIIEKTUBBI 3D-revatu opraHoB

CoBpeMeHHbIE OMOMaTepUalIbl U UMIUIAHTATOB: KJIacCH(PUKALUS U IPUMEHEHHE
TkaHeBass HHKEHEPUS: CO3JaHUE UCKYCCTBEHHON KOXH, KOCTEH U XpsALIEH
buoceHcopsl B TMarHoCTHKE: TIIIOKOMETPbI, KapIMOCEHCOPbI, HOCUMbIE YCTPONUCTBA
HeiipounTtepdeiicsl 1 OnoHNYECKHE IPOTE3bI: B3aUMOJICHCTBUE YEJIOBEKa U MAITUH
PerenepatuBHas MenuIIMHA: BOCCTAHOBIIEHUE OPTraHOB U TKAHEU

['eHHBIC TEXHOJIOTHH B MEAMIIMHE: BO3MOXHOCTH penaktupoBanus CRISPR/Cas9

© © N o g ~ W D

HMIaHTHpyeMble MEJULIMHCKUE YCTPOUCTBA: KApAUOCTUMYJIIATOPHI, HEUPOCTUMYIISTOPBI

[
o

brnocoBmMecTHMOCTE B I/IMMYHHBIﬁ OTBCT Ha UCKYCCTBCHHBIC MAaTCPUAJIbL

[
=

HanoTtexHonoruu B 6I/IOMCIII/II_II/IHGZ TapreTHas JoCTaBKa JICKApPCTB U JUAarHOCTUKA

-
n

COBpeMeHHHe IoaAXoJbl K JICUCHHUIO ,Z[I/Ia6eTa C IIOMOIIBIO 6I/IOI/IH)KeHepHBIX CHUCTEM

-
w

OpraHH-Ha"II/IHCZ MPIKpO(i)JHOI/II[HLIC MOACIIN I TCCTUPOBAHUA JICKAPCTB

[
>

OyukuroHanbHbIe Kapkachl (scaffolds) B TkaneBol MHKXEHEPUU

-
o

3D-6uoneuars OpraHoOB: COBpEMEHHBIE pa3pabOTKH.

-
S

[lepconanusupoBanHas MmeaulvHa u 3D-MonenupoBaHue B XUpypruu

-
~

OTUYECKHE U IMPaBOBBLIC ACIICKTLL 6I/IOI/IH)KCH€pI/II/I B MCIUIIUHE

-
©

I/IH)KCHepI/ISI CTBOJIOBBIX KJICTOK U IICPCIICKTHBLI UX KIIMHUYCCKOI'O IIPUMCHCHUS

-
©

EI/IOI/IH)KCHepHBIe noaAXoJbl B BOCCTAHOBJICHUU 3PpCHUA U ClIyXa

N
©

Hcnons3oBaHue HCKYCCTBCHHOI'O MHTCJIJICKTA B 6PIOPIH)K€H€pHOI>i JAUArHOCTHUKEC

[N
=

BnopasnaraeMLIe HMIUIAHTAThl: IPUHOUIIBI, TIPUMEPLI, BBI3OBbL

)
N

Byaymiee TpaHCIIaHTOIOTHMU: OT JOHOPCTBA K OpraHaM U3 J1abopaTopuu

N
w

CrpoMasbHbIe KJIETKH -OCHOBA BOCCTAHOBUTEIBLHOM TE€panuu Oyayuiero.

N
e

HpI/IMeHeHI/Ie CTBOJIOBBIX KJICTOK B pereHepaTI/IBHoﬁ MCIHUIIUHC

)
o

HYTpI/IeHTHaSI KOPPCKIUA BO3MOKHBIX MOCJIEICTBUM T€HETUYECKOTO HOJ'II/IMOpq)I/BMa

)
Sk

I'ennas TEeparung HaACJICACTBCHHBIX 3a00JIeBaHUM

N
~

Cucremsl anpeCHoﬁ JO0CTaBKH JICKApPCTB HAa OCHOBC HAHOTEXHOJIOTHI

N
o

Co3nanne u mpuMeHeHne OMopasiaraeMbIX UMIUIAHTOB

2.2. Bonipochl U1l TEKYIIEr0 KOHTPOJIst

1. JlaiiTe onpeaenenre OMOMHKEHEPHBIM TEXHOJIOTHSIM U 0XapaKTEPU3YHTE UX POJIh B COBPEMEHHOM
MEIUIMHE.
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2. Uto Takoe OMOCOBMECTUMOCTH?

3. Kakue Ononorunueckue 0ObeKThI UCTIONB3YIOTCS B OMOUHKEHEPHBIX TEXHOJIOTHAX U OYeMy?
4. Ha3oBuTe METObI KyJbTUBUPOBAHMS KIIETOK 1N Vitro u 00J1aCTH UX IPUMEHEHUS.

5. Kakue mapaMeTpbl )KU3HECTIOCOOHOCTH KJIETOK OLIEHUBAIOTCS B OMOMH)KEHEPHBIX 3KCIIEPUMEHTAX ?

6. Kaxk ocymectBusiercs 0TOOp KIOHOB ITPY MOJTYYEHUU PEKOMOMHAHTHBIX KJIETOK?
7. KakoBbl IpenMyIIECTBA U HEIOCTATKH UCII0JIb30BAHUS BUPYCHBIX BEKTOPOB B T€HHOW Tepanun?

8. Ommmmre npuHIMIGl 1 HazHaueHne MeToaa RT-qPCR B OMOMEUIIMHCKUX UCCIIEAOBAHUSIX.

9. Ilepeuncnure M OXapaKTePU3YUTE KIFOUEBBIC ITAIBI TOTyUYECHUSI PEKOMOMHAHTHBIX OCJTKOB.

10. Kakue MeTo/bl UCHIOTB3YIOTCS U1l OYMCTKH PEKOMOMHAHTHBIX OEITKOB M KaK BBIOpATh
ONTUMAJIbHBIN?

11. CpaBHHTE METOJBI OUUCTKH OENKOB: XpoMaTorpadus no ahphUHHOCTU U Telb-(PUIbTPAIIHS.

12. Kakas TeXHOJIOTHS JICKUT B OCHOBE 3D-niewaru opranos?

13. Onumute meroauky 3D-0noneuaT u NpuBEAUTE €€ MpUMEphl UCTIOIb30BaHUS.

14. Ha3zoBuTe OJUH IPUMEpP UCIOIb30BAHUS TKAHEBON MHXKEHEPHH.

15. Yro takoe scaffold (ckad o) B TKaHEBOW HHKEHEPHUH?

16. Kakoii MeTau1 yalie BCero uCHojab3yloT B KOCTHBIX UMIUIAHTATAX?

17. Yto uzmepseT riaroKo3HbII OnoceHcop?

18. Ha3zoBuTe HEMHBA3MBHBIN METOJ] BU3yaJIn3alluH, O€30MacHbIN pU OEpeMEHHOCTH.
19. Kakoii MeTo BU3yanu3aluy OCHOBAH Ha SJIEpPHOM MarHUTHOM pe30HaHce?
20. Yro Takoe 6HoAerpaarpyeMblii UMIIAHTAT?

21. Yro Ttakoe opraH-Ha-yure?

22. Yo Takoe HeWipountepdeiic?

23. Kakoit Onomarepuan MOXeT OBITh HCITOJIB30BaH IS 3aMEHBI Xpslna?

24. Yro o3nauvaet abOpesuarypa [I19T B menuiune?

25. HazoBute 0/1HO MpUMEHEHHE HAHOTEXHOJIOTHI B METUIIIHE.

26. Kakast TeXHOIIOTHS TI03BOJISIET PEIaKTHPOBATH TCHBI?

27. O0wsacaute npunaiun neicteus CRISPR/Cas9 u npuBenuTe MeTUITMHCKAN TIPUMED.
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28. OnumuTe OCHOBHBIE 3TAIbl INIAHUPOBAHUS SKCIIEPUMEHTA 110 PEAAKTUPOBAHUIO TEHOMA C
nomoIrero CRISPR/Cas9.

29. Kaxk HazbIBaeTCs MpOIeCcC BKUBJICHHS UMILJIAHTAaTa B KOCTh?
30. Yo Takoe pereHepaTuBHas MEIUIIMHA?

31. Kaxkue KJIeTKH 9acTO UCIOJIB3YIOTCS B TKAHEBOIM MH)KEHEPHH M3-3a X CIIOCOOHOCTH K
muddepeHmpoBke?

32. YTto0 Takoe WHIYIIMPOBAHHBIE TUTFOPUIIOTEHTHBIE CTBOJIOBBIC KileTkH (1IPSC)? Onummmre nx
3HauYCHUE.

33. Yem oTauyaroTcs 3M6pI/IOHaHBHBIe " B3pOCJIbIC CTBOJIOBBIC KJIeTKu?

34. Yo Takoe buocencop?
35. Yrto Takoe OMOHWYECKHIA TTpOTEe3?
36. Kakyto poib BBIITOJHSET KOJJIAareH B OMOMHKEHEPHBIX MaTepraax?

37. B geMm npeumytiectBo 3D-meyatu nepe TpauiuOHHBIMU METOAaMH U3TOTOBIICHUS
UMILIAaHTATOB?

38. Yro Takoe OCTCOKOHAYKTUBHOCTDH MaTepI/IaJ'Ia?
39. Hazosure OIHY U3 I''TaBHBIX HpO6J’ICM IIpHU UMIIIAaHTAlIUX KHOPOAHOI'O MaTCpualia B OpraHu3M.

40. Onumure IpUMepbl KITMHUYECKOTO TPUMEHEHNUS OMOUHKEHEPHBIX KOHCTPYKIUH.
41. KakoBa poib OMOMH(POPMATHKU B IPOSKTUPOBAHUN OMOMHKEHEPHBIX KOHCTPYKITHIt?

42. Tlepeuncnute 6MOMH(POPMALIMOHHBIE PECYPCHI, HCTIOJIb3YEMbIE B MEAMIIMHCKON OMOMH)KEHEPUH.

43. Omnumure UCIOb30BaHUE MPOTrPAMMHBIX ITAKETOB B MOJIEIMPOBAHUHU OMOJIOTMUECKUX MPOIIECCOB
(manpumep, CellDesigner, COMSOL).

44. Kak mpoBOAUTCS KOHTPOJIb Ka4eCTBA OMOMEIUIIMHCKUX TPENapaToB OMOUHKEHEPHOTO
MPOUCXOKACHUSA?

45. Kakue prcKH CBA3aHbI C TeHHOU Tepanuei?

46. Omumunre moAXOJbl K aHAJIU3y 6I/IOMCILI/IIII/IHCKI/IX JAaHHBIX IIPpXU CO3JaHHUH HOBBIX TCPAIICBTUUCCKHUX
ar¢HTOB.

47. Kak obecneunBaeTcst 6100€30MacHOCTh NP padoTe C TeHETUYECKU MOTUGBHUIIMIPOBAHHBIMU
opranusmamu (I'MO)?

48. Kakue sTHUecKue BOITPOCHI BOSHUKAIOT ITPU UCIIOJIb30BAHUN 3M6pI/IOHaHLHBIX KJICTOK?

49. Kak aHanM3upYIOTCS U HHTEPIPETUPYIOTCS JaHHBIE OMOMHKEHEPHBIX UCCIEIOBAHUN C TTOMOIIBIO
CTATUCTUKHU?

50. Kakwue craguu mpoxoasT OMOMHKEHEPHBIE MPOTYKTHI IO BHIX0/Ia HA PHIHOK U KaK
OCYILIECTBIISIETCS UX PETUCTpaLns?
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2.3. leMOHCTPAallUOHHBbIE€ BAPHAHTHI TECTOB /IS TEKYLEro KOHTPOJIs

1. 3agaHue 3aKpHITOTO THIIA HA YCTAHOBICHHE COOTBETCTBUS: Y CTAHOBUTE COOTBETCTBUE MEKIY
METO/IaMHU M X ONUCAHMEM B KOHTEKCTe OMOUHKEHEPUH

MeTtoa Onucanne
A CRISPR/Cas9 1.PenaktupoBanue onpeaenEHHbIX
Y4aCTKOB T'€HOMa
2. Co3naHue MCKYCCTBEHHBIX OpPraHOB U
TKaHEH
3. Beegenne /JJHK B KIETKH C MOMOIIBIO
AIIEKTPUUYECKOTO TOKA
4. JlmarHocTMKa Ha OCHOBE aHaJIM3a
JIHK/PHK/6enxoB

B. TkaneBas un>xeHepus

C. Dnekrponopanus

D. buouuner

3anuuuTe BhIOpaHHbIE HU(PHI 10 COOTBETCTBYIOIIMMH OyKBaMHU:

A B C D

IIpaBWJIbHBIN OTBET:

2. 3aHaHI/Ie 3aKpbITOI'O TUIIA HA YCTAHOBJICHUC MOCJIEA0BATEIbHOCTH. Pacnojio:kure 3Tanbl
MOJTy4YeHHMs] PeKOMOMHAHTHOIO 0e/IKa B ccTeMe IKCIPecCHH B PABUJIbHOM
MoCJIe10BATEIbHOCTH:

1. Ouncrka u Banuganusa Oenka

2. BcraBka reHa B BEKTOP

3. O10op 3KCIpecCupyroIrX KIOHOB

4. KynpTuBUpOBaHUE TPAaHCHOPMUPOBAHHBIX KIETOK

5. Tpanchopmarus B KICTOYHYIO CUCTEMY

OtBeT

3. 3aZIaHI/Ie KOM6HHHpOBaHHOFO THIIA C BBI60pOM OAHOI'O UJIM HECKOJIBKMX BEPHBIX OTBETOB M3 YETBIPEX
MNPCIJIOKCHHBIX U apFYMeHTaI_[I/Ieﬁ BLI60pa. BuumatensHO HpO‘-IHTaﬁTC BOIIPOC BBI6epI/IT€ BCC€ BO3MOXKHBIC
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BapHaHThI 0TBETa, 000CHYITE cBoii BbIOOp: Kakmne MeTOIbI MPUMEHSATCH B TeHETHYECKOM
pelaKkTupoBaHUU?
A) TALEN
B) Northern blot
C) CRISPR/Cas9
D) IILIP
OtBet
O6ocHoBaHME
IIpaBuiabHblii oTBeT: A, C
O6ocHoBaHueE:
TALEN u CRISPR/Cas9 — meTonb! npsimoro penaktupoBanusi renoma. Northern blot — ananus
PHK, a I[P — amrmumdukanus, a He peJaKkTHPOBaHUE.

4. 3ayanne OTKPBITOrO THIIA C Pa3BEPHYTHIM 0TBeTOM. ONUIIMTE 0CHOBHBIE THIIBI CTBOJIOBBIX
KJIETOK, HX CBOICTBA U MOTEHIHAJIbHOE IPUMEHEHHEe B MeIUIIHHE.

IIpumep npaBUILHOTO PA3BEPHYTOI0 OTBETA:
CrBOJIOBBIE KJIETKH — 3TO Henu(p(depeHIUpOBaHHbIE KIETKH, O0laJarolliue CIIOCOOHOCTBIO K
caMoTOJIepKaHuo U T PepeHIIMPOBKE B PA3INIHbIC THIIHI KIETOK.
OCHOBHBIE THIIBIL:

1. Dmb6puonansHbie cTBONIOBHIE KieTku (ESC):

o ILIIOpUNOTEHTHBIE — MOTYT IPEBPAIIATHCS B JIIOOBIE KIIETKUA OpraHU3Ma.

o Hcrounuk — BHYTpEHHssI Macca OJacTOIUCTHI.

o IlpumeHeHHe: WCCIICIOBaHUE pA3BHUTHUS, PErCHEpalus TKaHEH, HO WMCIOT 3THYECKHE
OTpaHUYCHUS.

2. Bspocnble (coMaTHYecKue) CTBOJIOBBIE KIETKH:

o MyIbTUIIOTEHTHBIC (HAIPUMEP, TEMOIIOATHYSCKHEC, ME3EHXUMAIILHBIC).

o MCTOYHUK — KOCTHBIN MO3T, JKUPOBasi TKaHb, ITYIIOBUHHAS KPOBb.

o [lpumeHeHwue: nedeHne JIEUKO30B, HH(PAPKTOB, MOBPEIKIACHHUI CYCTABOB U KOXKH.

3. HunyuupoBaHHbBIE TUTIOPUIIOTEHTHBIE CTBOJIOBBIE KiieTkH (1PS):

o [IlomydeHbl myTéM TEepeNpPOrpaMMHPOBAHHMS  COMATHUECKHX KIETOK (HAmpumep,

¢ubpobiacToB).
[InropunoTeHTHBIE, TOJOOHBI SMOPHUOHATIBHBIM.
o Ilpumenenue: MojaenupoBaHue 3a0o0jeBaHM, NEPCOHATM3UPOBAHHAS  MEIUIUHA,
perexeparusi.
IIpumeHeHnEe B MEAULIVIHE:
e Boccranosnenue Muokapja nocie nHpapKTa;
o JleueHue HelipoJereHepaTUBHBIX 3a00aeBaHui (Hanpumep, IlapkuHcoHna);
e 3aMelieHue KOCTHOM, XPAIIEBOMN, KOXKHOU TKaHHU;
o [lepcniekTUBEI B CO3JaHNM UCKYCCTBEHHBIX OPTaHOB

O

2.4. CutyaumoHHbIE 3a1a4H

3agauya 1: 'ennas nH:KeHepHUsl B JIeYeHUHU 3a00/1eBaHU I
Curyanus:
B xnunnueckux wucnbiTaHusx HOBbIM  meton CRISPR  ucnonw3yercs st JieueHus
CEepPHOBUAHOKIETOUHOW aHeMuu. OpHAKO Bpadyud OOECIMOKOEHBI BO3MOXXHBIMH ITOOOYHBIMU
addekTamu, CBI3aHHBIME C pelakKTUpOBaHHeM reHoMa. Kakue pucku cliefyeT yIYUThIBaTh?
Pemenne

3agaya 2: BUONPUMHTHHI TKaHel
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Curyanus:
HccnenoBarenbekas 1aboparopusi paboTaeT Haa OMOIMEUaThi0 KOXKH VIS MTAIIMEHTOB C OXKOTaMHU.
OpnHako mpu nedatd oOHAPYKEHBI TPOOJIEMBI C MPUKUBICHUEM TPAHCIIAHTHPOBAHHOW TKAHU.
Kaxkue hakTopbl Hy)KHO YYUTBIBaTh, YTOOBI YIYUIIHTh HHTETPAIUIO?
Pemenne

3anaua 3: buoceHcopsl B INarHOCTHKE
Curyanus:
Bpau miaHupyer MCHoiap30BaTh OMOCEHCOP IS OMPENEICHHUS] YPOBHS TIIFOKO3bI y TAIlUCHTOB C
nuabetom. OMHAKO TMAIMEHT JKAIyeTCs, 4YTO WHBA3WBHBIE METOAbI HeynoOHb. Kakue
aJIbTEPHATUBHBIE TEXHOJIOTHU MOXKHO MTPEIIIOKUTH?
Pemrenne

3anaua 4: buomarepuaJibl B MMILJIAHTOJIOT UM
Curyanus:
[Taruenty Tpebyercs 3aMeHa Ta300€IPEHHOIO CycTaBa. Bpau paccmarprBaeT UCHOJIL30BaHUE
TUTAHOBOT'O CIJIaBa WJIM KEPAMUYECKOTO MaTepuaia Jyis uMiuianTa. Kakoit MmaTepuan BoIOpaTh ¢
y4€TOM OMOCOBMECTUMOCTH, IPOYHOCTH U JOJITOBEUHOCTH?
Pemenue

3. OIIeHO‘IHI)Ie MaTepuaJabl AJsA l'lpOMe)KyTO‘lHOﬁ arrecranmu

dopma TPOMEKYTOUHOM AaTTECTAIMH — IK3AMEH, KOTOPBIA TpoBoauTCS B (opme
tectupoBaHus. K »K3aMeHy JOMyCKaloTCS CTYACHTHI, BBIIOJHUBIINE B TOJIHOM OO0beMe
ayJIUTOPHYIO Harpy3Ky, CaMOCTOSITENIbHYIO pa0oOTy, YCIIEIIHO CAABIINE BCE IPETYCMOTPEHHbIE
(GbOpMBI TEKYIIETO KOHTPOJIS.

Bonpocsl k 3x3aMeHy

Hctopus pa3BUTHS OMOMHKEHEPHBIX UCCIIEOBAHUI.

CoBpeMeHHbIE HAaITPABIICHHSI Pa3BUTHS OMOMH)KEHEPHBIX TEXHOJIOTHH.

OTHYecKue BOIPOCH! UCTIOIb30BaHUS HOBBIX TEXHOJIOTHH.

I'eHOMHOE peTaKTUPOBaHUE.

PenakTupoBaHue reHoMa Ha 3Tale 3KCTPAKOPIOPATBHOTO OIUIOI0TBOPEHUS.

Texnonoruu CRISPR/Cas.

Jlpumenenue cnennan3upoBaHHbIX (IU(PHEPEHIIMPOBAHHBIX) KIETOK IS
BOCCTAHOBHTEIIBHOTO JICUSHHSI TOBPEKIEHHBIX OPTaHOB.

8. TpaHcmmaHTalus TOHOPCKHUX KIIETOK.

9. JlocTaBKa KJIETOK B COOTBETCTBYIOIUE OPTaHbl TOKOM KPOBH. TE€XHOJIOTHS MOTyICHHUS
O6uomarepuaa — KJIETOK.

10. Buonormueckue BO3MOKHOCTH PUMEHEHHUSI CTBOJIOBBIX KJIETOK TSI BOCCTAHOBHTEIBHOTO
JIeUeHHsI TOBPEXKIEHHBIX OPraHOB.

11. XapakTepucTHKa I'PYII CTBOJIOBBIX KIJIETOK.

12. MopanbHO-3THYECKHE U ITPABOBBIE POOIEMbI UCIIOIB30BaHUS CTBOJIOBBIX KJIETOK.

13. CrpomanbHBIC KIETKA — OCHOBA BOCCTAHOBUTEIBHON TePaITuu OYIyIIIero.

14. CpoiicTBa U IpUMEHEHUE CTPOMAIIBHBIX KJIETOK B MEIUIIUHE.

15. Hogeiimue uccnenoBanus B 00J1acT OMOMATEPHAIOB U TEXHOJIOTHA.

16. Pa3paboTka METO/I0B MOJIyYEHHs] MaTEpPUAJIOB U MOKPHITUH C 3aJaHHBIMH MapaMeTpaMu
OMOCOBMECTHUMOCTH.

17. buomarepuanbl 1 GMOMEeXaHHKa TKaHU.

Noogok~wbdPE
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18. Co3naHue UCKYCCTBEHHBIX OPraHOB. PerenepaTiBHas MeIULIMHA.

19. BuononuMepsl 1 OMOKOMIIO3UTHI, HCTIOIB3YEMbIE B MEAUITUHE.

20. buoctuMymnsIys pereHepay TKaHeH MaieHTa ¢ TOMOIIBIO CTBOJIOBBIX KJIETOK.

21. buonoruveckue MOKPHITUS HA OCHOBE METO/A KYJIbTUBUPOBAHUS KIETOK KOXKHU
(amuaepmoruToB, GuOPOOIACTOB).

22. Hcnonb30BaHHE KOHCEPBUPOBAHHBIX KJIETOK U TKaHEH, a TaKKe TKaHEHMH)KEHEPHBIX
KOHCTPYKLIMH B TPAHCIIJIAHTOJIOTHUH, PEKOHCTPYKTUBHBIX OINEPAIUsIX.

23. buonoruyeckue 3aMeHUTENH (ayTOTPAHCILIAHTATHI, AJUIOTPAHCIIAHTATHI U
KCEHOTPACILJIAHTAThI).

24. CuHTEeTHYeCKHE TPAHCIUIAHTATHI.

25. M3roroBiieHHE TUTAHOBBIX UMIUIAHTATOB JJIs1 XUPYPIUYECKOTO BXKUBIICHHS MTPHU TPaBMax
MMO3BOHOYHHUKA U KOCTEH uepena

26. TpexmepHas OuomneyaTb TKaHEH U OPTaHOB.

27. buomarepuaisl, UCIIOJIb3yeMbIe B 3-D mpuHTEpE.

28. HuxyOanMoHHBIE YCIOBHS IS BHIPAIIEHHBIX OPTaHOB.

29. buonmYeckoe IpOTEe3UPOBAHUE.

30. IlepcnekTHBBI CO3/IaHMs OMOMCKYCCTBEHHBIX OPTaHOB

31. JImarmocTuka in Vvivo u in vitro.

32. HaHOTEeXHOJIOTUYECKUE CCHCOPHI M aHATH3aTOPBI.

33. YumoBble TEXHOJIOTHH.

34. Hanotepanus. [IpuHimm paboThl METOAMK HAHOTEPAITUUH.

35. HoBsie MeTOIbI U CpeicTBa JICUECHUSI HA HAHOMETPOBOM YPOBHE.

36. HMcnonp3oBaHnEe HAHOMATEPUAIOB B MMILIAHTOJIOTHH.

37. Vcnonb3oBaHue JOCTHKEHUI HYTPUTCHOMUKH sl pa3paboTKU HOBOW MPOAYKIIUH,
MOBBIIIAIONICH Ka4eCTBO KU3HU.

38. BrnusHue nuIIEeBbIX KOMIIOHEHTOB U MPOAYKTOB Ha SKCIIPECCHIO TEHOB.

39. HyrpueHTHast KOppeKIUs BO3MOKHBIX OCIEICTBHIA TeHETHYECKOT0 momumopdusma. ['en-
JMETHBIE B3aUMO/ICHCTBUSI.

40. IlepcrieKTUBBI TEHETHYECKOTO TECTUPOBAHUS HACIEICTBEHHOM MPEIPACIOI0KEHHOCTH 1
BO3MOYXHOCTH MEPCOHU(PUIIMPOBAHHON AUETOTEPANUU B MPODUITAKTUKE U JICUCHUU.

Pa3 aﬁqgmx:
&v o—eelf— npogeccop B.I1. CanoBaposa
(mojimuce)

[Tporpamma coctaBneHa B coorBercTBUu ¢ TpeboBanusmu ®I'OC BO no nampasnenuto 06.05.01
«bruonnxxeHepus 1 6MOMHPOPMATHKA.

[Iporpamma paccMoTpeHa Ha 3acefaHuu Kageapbl GU3UKO-XUMUYECKON OHOIOTHH, OMOMHKCHEPUU U
ouonndopmaruku 17.04.2024 r. mpotoxoxn Ne 15.

3aB. kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa @Q_Lﬁ

Hacmosawas npocpamma, ne modxcem Ovimb 60cnpouzéedena Hu 6 Kakou ¢hopme 0e3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspabomyuxa npoepammol
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