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I. HEJIb U 3ATAYU JUCHUIIJINHBI
Heab: cdopmupoBarh y CTYICHTOB MPEICTABICHHE O CYMISCTBYIOIIUX OHOJIOTHYECKHX U
MEIULNHCKUX TEXHOJIOTHUSIX.

3agaun:

e cdopMuUpOBaTH TPEICTABICHHE O CYIIECTBYIOIIUX OHOJOTHYECKUX W MEAUIMHCKHUX
TCXHOJIOI'usgAX, O COBpeMeHHOM COCTOAHHUN 6I/IOTCXHOHOFI/II/I, KakK aKTyaJIbHOM HaHpaBJIeHI/II/I
Hay4YHO-TEXHUYECKOTO IIporpecca B 00JIACTM MEIUIMHBI, METOAaX OHOTEXHOJIOTHYECKUX
MIPOU3BOJICTB, CBS3aHHBIX C MEIHUIIMHOW, YTO CIOCOOCTBYeT Oosiee TyOOKOMY MOHUMAaHUIO
MPUKJIATHBIX aCIIEKTOB B3aUMOJICHCTBUS OMOJIOTHYCCKON M MEIUITMHCKON HAyKH.

e TpUOOpeTeHHEe YMEHUH CaMOCTOSITEIBHOTO IMOWCKa WH(popMmamuu B 007aCTH HOBEUIINX
TCXHOJ’IOI‘I/II;'I B 6I/IOMGILI/II_II/IHG nu HpOBelleHI/ISI Haquoro aHaJin3a.

II. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1.Yuebnas nucuurmumHa b1.B.2 «buomenuuuHCKHEe TEXHOJOTHMH» OTHOCHUTCS K 4YacTH,
dbopMUpyeMOil y9acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHHMA

2.2 JIns u3y4yeHUs: NaHHOW y4eOHOW AMCHUUIUIMHBI HEOOXOAMMBbI 3HAHUS, YMEHHUS U HaBBIKH,
dbopmupyeMbIe TPU U3YYEHUH JUCIUTUIMH TIEPBOM CTYNIEHH BhIcIiero oOpa3oBaHus (0akagaBpuara).

2.3.Ilepeyenn nocaeAyOUIMX YI€OHBIX JUCIUILTNH, A KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS
W HaBbIKM, (HOpMHpYyEeMbIC JaHHON ydeOHOW IUCHUIUIMHON: «[IpoMBINUICHHAs OWOTEXHOJIOTHS,
«MounekymnspHas UMMYHOJOTUS», «COBpPEMEHHBIE aCTIEKThl OMOTEXHOIOTUM.

I1II. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA INCHUIIJIMHBI
[Ipoiecc  ocBOeHMs]  AMCUMIUIMHBI ~ HampaBieH Ha  (opMuUpOBaHME  KOMIIETEHLUH
(xomnerenuun)B coorBercTBur ¢ ®I'OC BO u OIl BO no naHHOMY HampaBlIEHUIO HOJITOTOBKU
06.04.01 «buonorus», npoduiis «bruorexHoaorus u OMOMH(YOPMAIIIOHHBIE CUCTEMBI»:
[MK-2: CrocobeH wuccnenoBath sIBJICHHS M IPOLECCHI, BBIOMPATh METOABI W CPEACTBA PELICHHS
IMOCTABJICHHBIX 3ajJia4y, CTPOUTb MAaTEMAaTUYCCKNE MOJIC/IN, OCBAMBATh HOBLIC I/IH(i)OpMaHI/IOHHBIe " IIpOrpaMMHBIC
pecypchl, TMOJIy4aTh HAy4YHBIE PE3YJIbTaThl C MCIOIB30BAHMEM COBPEMEHHBIX METOJOB, OOOpPYIOBAHMS,

BBIYHCIIUTEIBHBIX KOMILIEKCOB B 00JIACTH CBOEH HpO(I)eCCHOHaJ'ILHOfI JACATCIIBHOCTH.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leﬂlflﬂ o AMCHMIIJINHE, COOTHECCCHHBIX C
HHIANKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIuii

Komnerenuus HNuauxkaropsl Pe3yabTaThl 00yueHus
KOMIIeTEeHIUI

1IK-2 HIIK ik 2.1 3HaTh: co/ep)KaHre KITFOYEBBIX MOHATHI COBPEMEHHBIX
Crniocoben 3Haer coJepkaHue | OMOMEITUIIMHCKUX TEXHOIOTHH.
WCCIIEIOBATh SIBJIEHMA | KIIOYEBBIX  TOHATHH U
Y TIPOIIECCHI, BEIOUPATD | OTpeAeNeHHIH, YMeTh: IPUMEHATH B y4eOHOI M HayYHO-IIPAKTHYECKOM
METOABl M CpelACcTBa | MHPOPMALIOHHbIE pabore TeopeTMuecKkue 3HaHHMA 00 MCIOIB30BAHUH
perieHus pecypcsl U 0a3bl JaHHBIX | COBPEMEHHBIX OMOMEIUIIMHCKUX TEXHOJIOTHH.
MOCTABJICHHBIX 3aad, | Mo Hay4YHO-
CTPOUTh UCCIIeIOBATENbCKON TeMe, | Brmamers: Meromamu  monydeHHss OHOMEIUIIMHCKUX
MaTeMaTHYECKUE KJIACCHUYECKUE U | IPOAYKTOB JJIsl AUArHOCTHKY U JIEUEHUSI.
MOJIeJIN, OCBaMBAaTh | COBPEMEHHBIE METOIBI
HOBBIE WCCIIEIOBAHNH, METOIBI
uHpOpPMaLMOHHBIE H | (GOpPMATH3aLUN U PEIICHHS
MIpOrpaMMHBIE 3a/a4, aHaJlnu3a Hay4YHBIX
pecypckl, H0JIy4aTh | pe3yJbTaTOB.
Hay4yHBIE PE3yJIbTaThI C
HCIIOJIb30BaHHEM HJIK k2.2 3HaTh: TPONYKTHl OMOMEIMUIMHCKUX IPOU3BOJICTB,




COBPEMEHHBIX
METOJIOB,
o0opynoBaHuUs,
BBIYHCITUTEIBHBIX
KOMIIJIEKCOB B 00J1acTH
cBoei
npodeccCuoHaIbHON
JCSITENTBHOCTH

CriocobeH
npodeccuoHaIbHO
paboTarb c
UCCIICIOBATEIBCKUM,
UCTIBITATEILHBIM
o0opynoBaHUEM u
YCTaHOBKAMH,
BBIYHCITUTEIBHBIMA
KOMILJICKCAMH,
CICIMATU3UPOBAHHBIMU
MaKeTaMu MPOrpaMM

MOJYYCHHBIX TPU  HCIOJIB30BAHUU  COBPEMEHHBIX
TEXHOJIOTHH.

YMeTh: (QopMynupoBaTh 3aJayd  UCCICAOBAHUH 10
WCTIONB30BAHUI0O  COBPEMEHHBIX  OHOMEIHMITMHCKUX
TEXHOJIOTHI IS IOy YeHUS MIPOYKTOB
OMOMEIULIMHCKUX MIPOU3BOJICTB, BBEIOHMpATH

TEOPETUYECKUE U HMIUPUUYECKHE METOABl Hay4HO-
HCCIIEIOBATENILCKOM  pabOTBl W  HMHTEPIPETHPOBATH
MOJIY4YCHHBIC PE3YNIbTATHI.

Bnanerts: METO0JIOTHYECKUMHU MOJXONaMH,

HEO0XOIUMBIMU Ui BBISIBJICHHS, OIIMCaHus,

UACHTUQHUKALIMK W KIacCH(PUKAUUM  MPOIYKTOB

OMOMETNIIMHCKIX IPOU3BOJICTB.
HIIK x5 3HaTh: MOJIEKYJIIPHBIE OCHOBBI CO3JaHus
Brnaneer cratuctudyeckumu | OMOMEIUIMHCKUX  TPOAYKTOB C  HCIOJIb30BaHUEM
MeToJIaMHI 00pabOTKH | COBPEMEHHBIX TEXHOJIOTHH, B TOM qrciue
IKCTIIEPUMEHTAIIBHBIX KOMIIBIOTEPHBIX.
pe3yIbTaTOB; criocobeH

YMeTb:  NpPUMEHAThP  OCHOBHBIE  NPUHLUUIBI |
HaxXoOIUTh M  OCBaWBaTh

3aKOHOMEPHOCTH  HCIIOJIb30BaHUSI  OMOMETUIIMHCKUX
HOBBIC MpOrpaMMHbIe .

TEXHOJIOTHH.
pecypcsl M TIPUMEHSATH
NpUKJIaTHbIe

Brnanets: HaBBIKAMH KOMITBIOTEPHOT'O
KOMITBIOTEPHBIC .

POTHO3UPOBAHUS CBOWCTB OMOMETUIIMHCKUX
IPOrpaMMHBIE KOMIUIEKCHI:

MIPOAYKTOB.

OTKPBITBIC 0a3el JaHHBbIX,
ITIOMCKOBBIC CUCTEMBI,
CIIeuaJIn3NPOBaHHBIC

SI3BIKU ITPOTrpaMMHUPOBAHUA




IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJIMHBbI

O0beM THCHUILIHHBI COCTaBJIAET 3 3a4eTHBIX eTuHNIbI, 108 yacoB, 36 yacoB HA IK3aMeH.

N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM SJICKTPOHHOI'O 06y‘leHI/IH 1 JUCTaHIIMOHHBIX O6p330BaTeJ'II)HBIX TEXHOJIOTHH 8 JacoB

®dopma NPOMeKYTOUYHOM aTTecTAlMU: YK3AMEH.

4.1 Conep:kaHue JUCUMILIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BH/JI0B Y4YeOHbIX 3aHATHH M OTBEJIEHHOr0 HA HHUX
KOJIMYeCTBA aKA/IeMHYECKHUX YaCOB

Ne Paznes nucoumiInHbl/ TEMA Buner yaeOHO paboThI, ®opMa TeKylIero
®
n/H $ | BKIIOYas CAMOCTOSITCIBHYIO paboTy 00yJaromuxcs , | KOHTPOJIA
= E MPaKTUYECKYIO MOJATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
o g NPOMEKYTOYHOMI
T oo, KonrakTHas paboTa npemnogaBaress ¢ =
) 2 arrecTauuu
=) o0y4armuMucs =
@ i ) (mo cemecTpam)
= s & =
o = =«
2§ | 58 S5
5 Z ; £ Jlexknusi | Cemunap/ KoncyabTanus oS
g = z = IpakTHueckoe, g s
=| o = >
8 9 é’ S JabopaTopHoe 6! =
= = 3aHsiTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Pazgen 1. Beenenne. OCHOBHBIE HampaBIICHUS 1 1 1
HCCIIeIOBaHUI B OMOMEIUIIIHE
2 VYcrHbIl ompoc,
Pasgen 2. T'eHoMHBIE H IIOCTTCHOMHEIC 1 2 6 6 10 JTOKJIAJTbI
TEXHOJIOTHH (mpe3eHTanun).
3 VYcrHbii ompoc,
OKIIQIbI
Paznen 3. Kneroynsle TEXHONOTHM B MeauinHe | 1 9 2 2 - 5 Al Al
(npe3eHTtanun).




Pasnen 4. buomenuuuHckue MaTtepuansl U

YcrHbIi onpoc,
JTOKJIa]Ibl

16

TEXHOJIOTHH (mpe3eHTanun).
YcrHbIi onpoc,

Paznen 5. HaHoTexHONOrMu U HaHOMaTEpHUAJIbI 13 JIOKJIa]bI

JUTSL METULTHBI (mpe3eHTanun).
YcrHbIit ompoc,

OKJIAJTBI
Paznen 6. Hyrpurenomuka 1 HyTpUreHeTHKa 8 A A

(mpe3eHTanun).




4.2 Il1aH BHeayIMTOPHOH CAMOCTOSATEJIbHOM Pa00ThI 00y4AIOIIMXCS 110 M CHHUIIIMHE

CamocTosiTenbpHast paboTa 00yJaroIuXCst Y4eOHo-
METOANYECKOE
OneHouyHoe
Cemectp| HasBanue pasgena, TeMBI . Cpoxu |TpymoeMkocTh obecrnieueHue
Bun camocrosiTensHON paboThI CpENCTBO N
BBITTOJTHEHUS (qac.) CaMOCTOSITEIIbHOM
paboTHI
1 N3ydyeHne ydueOHOrO MaTepuasia ¢  HCIOJb30BaHHEM 1-3 Hen N — ompoc Paznen 5 a-r
Pasnen 2. TeHOMHbIC M| pexomeHayeMoOii ~ mMTEpaTypsl IS TOATOTOBKH K JOK/TAbI
IIOCTTCHOMHBIC TCXHOJIOT'HHU 10
MPAKTUYCCKUM 3aHITUSIM. (npe3enTarmm)
[ToxroroBka pedepara (IoKIaaa, IPE3CHTAIHHN).
1 Pasnen 3. Knerounsie| A3ydeHue yqve6Horo Marepyiaia C  HCIIOJb30BaHHEM No—_— ompoc - K-
TeXHOJIOTHH B MEIHIHHE PEKOMEHIYyeMOH  JHUTepaTyphl OIS  HOATOTOBKH K OKIATBI
- . 5
NPAKTUYECKHM 3aHITHSM. 4-6 Hen (npeserTatm)
[Monroroska pedepata (qokIaaa, IPE3EHTAIIUN).
1 Pasmen 4. Buomemmmuuckme| VI3ydeHue — yuyeOHOro marepuana ¢ HUCIONb30BAHHEM VcTHBIH ompoc -« -
MaTepHaIbl i TeXHOIOTHH pEeKOMEHIlyeMOi  JuTepaTypbl Uil HOATOTOBKH K 7-10 JOKJIa 1Bl
MPaKTHYECKHM 3aHATHSAM. - 8 (peseHTanym)
[ToxroroBka pedepara (IoKIaaa, IPE3CHTAIHHN). ’
1 Pasmen 5. Hamorexmomornu u| VI3ydEHME — y4eOHOro Marepuaga C  HCTONb30BaHMEM Verupii orpoc -« -
HaHOMATePHaIbI n715| PEKOMEHTyeMOit JIATEPATYPHI JUTS MOJATOTOBKU K JOKJIa bl
METUITTHBI MPAKTUYECKUM 3aHATUIM. 11-13 6 (mpeseHTanuN)
[ToxroroBka pedepata (q0KIaaa, IPE3CHTAIHHN). HEI.
1 Pasgen 6. Hyrpurenomuka un| YI3ydenue y4eOHOrO MarepHana C  HCIIOIb30BAaHHEM Verupii OIpoc -« -
HyTpI/IreHeTI/IKa peKOMeHHyeMOﬁ J'H/ITepaTypH AJIA IIOATOTOBKHU K 14_ 1 6 JOKJIaAbL
MPaKTUYECKUM 3aHATHSM. Hen 4 (TpeseHTar)

[MoxroroBka pedepara (10KIaaa, TPE3CHTAIINN).

OO0t 00beM caMOCTOATENBHOM PaboThl O qUCHHILTHHE (4ac) — 33

N3 Hux o00beM camMoCTOSTENbHOM padOThl € HCIONb30BAHUEM DJIEKTPOHHOTO OO0Yy4YeHHUS

JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHONOTUH (4ac) — 33




4.3 Coagepxxanmne yueOHOro MmarepuaJjia

Pa3znen 1. BBenenue. OCHOBHBIE HANIPABJICHUS UCCJIEIOBAHUI B OMOMeIMIIHE

HcTopust pa3BUTHS OMOMEIUIIMHCKUX HccaenoBaHuii. OCHOBHBIC HANPABIICHUS UCCIICOBAHMIA
B Onomeauimae. CoBpeMEHHbIC HANpPABJICHHUS Pa3BUTHS OMOMEIUITMHCKUX TEXHOJOTHH. DTHYECKHE
BOHpOCBI HUCIIOJIB30BAHUS HOBBIX TCXHOHOFHﬁ.

Pa3nes 2. 'eHoMHBIE 1 IOCTTEHOMHBbIE TEXHOJIOT MU

Tema 2.1. 'enomHas menuuuHa. ['eHOMHOE pefakTUpoBaHue. PemakTupoBaHuMe reHoMa Ha
3Tarne dKCTpaKopropanbHoro omiogoTBopenus. Texunomorun CRISPR/Cas.

Tema 2.2. MonekynsipHble OCHOBBI  CO3[JaHUsI HOBBIX JICKAPCTBEHHBIX  CPEJICTB.
dapMaKkOKMHETUKA (Ha MOJEKYJISIpHOM ypoBHE). PapMakoJuHaMHKa (Ha MOJIEKYJSIPHOM YPOBHE).
dapMakoreneTuka (Ha MOJEKYJISIPHOM YPOBHE).

Tema 2.3. KommpioTepHOE€ NpOTrHO3MpPOBaHHE (PAPMAKOIOIMYECKMX CBOMCTB JIEKapCTB.
[ToHsiTHE O KOMIIBIOTEPHBIX METOJAX HU3aliHA JIEKapCTB.

Tema 2.4. ['eHOMHBIC ¥ MOCTT€HOMHBIE TE€XHOJOTHUU MPU MOMCKE HOBBIX MHIICHEH NEHCTBUS
JeKapcTBeHHbIX cpencTB. Co3gaHue MUIICHb-OPUEHTUPOBAHHBIX MpEnaparoB (KOHBIOTUPOBAHHBIX H
JIHK-BakuuH). BeisiBnenue crenupuyeckux Jjs KOHKPETHBIX 3a00JIEBaHUN M3MEHEHUN B IIPOTEOME,
YCTaHOBJICHHE [UArHOCTHUYECKH 3HAYMMOM JAMCIPONOpLUU OEJNKOB B TMOPAKEHHOM OpraHe u
MaTOJIOTHYECKH M3MEHEHHBIX TKaHsAX. OOHapy>KeHHE IEJeBhIX MPOTEUHOB (MUIICHEH) W CO3AaHUE
HOBBIX BBICOKO?()(PEKTHUBHBIX MEIUKAMEHTO3HBIX M TUATHOCTUYECKHX CPEACTB HOBOTO MOKOJICHHS.
Cozpanue Uit OOJBHOrO  MHAMBHAYAJIbHBIX  JIEKApCTB, M30MpATEIbHO  HOPMAJIU3YIOLIMX
(GYHKIIMOHUPOBAHHE MTPOTEOMA.

Tema 2.5. UMMyHOTpOIHBIE NTpenapaThl HA OCHOBE MOHOKJIOHAJIHBIX aHTUTE. AHTHUTENA KaK
OCHOBHOM MHCTPYMEHT JJIsl CO3JaHUsl TEXHOJIOTUI aJIpeCHOM JOCTAaBKHU JiekapcTB. CHUCTEMBI aIpeCHOMN
JIOCTaBKH ()EPMEHTOB, AaKTUBHUPYIOIIMX JIEKAPCTBEHHBIE TMpernaparbl. PaJInoMMMyHOKOHBIOTATHI.
TexHOon0rnu UMMyHOCENapauu KIETOK.

Tema 2.6. IlepcnexkTuBbl pa3BUTHS HNPOU3BOJCTBA LUTOKMHOB. lCIIONIb30BaHME TEXHUKU
PEKOMOMHAHTHBIX HYKJIEMHOBBIX KHCIOT MPU W3TOTOBJICHHUH IIUTOKUHOB. KIMHHYECKOoe MpUMEHEHUe
LUTOKUHOB. [lepcrieKTHBBI aHTUIIUTOKMHOBOM TE€panuH.

Tema 2.7.AHTMBO3pAacTHBIE TEpPANEBTUYECKHE CPEACTBA C HCIIOJIB30BAHMEM CUCTEMBI
OMOMapKepOB CTapeHUsl B KAUECTBE KIMHUYECKON MUILIEHHU.

Pa3nen 3. KilerouHble TEXHOJIOTHH B MeIULINHE

Tema 3.1. IlpumeHenue crenuanu3UpPOBaHHBIX (IU(PEpEeHITUPOBAHHBIX) KIETOK JUIS
BOCCTAHOBUTCIBHOTO JICUCHUSA HOBpe)KI[eHHI)IX OpFaHOB. TpaHCHJ'IaHTaIII/Iﬂ I[OHOpCKI/IX KJICTOK.
JlocTaBka KJIETOK B COOTBETCTBYIOIINE OpraHbl TOKOM KpOBU. TEXHOIOTHS MONy4YeHUs OuomaTepuaia
— KJIETOK.

Tema 3.2. buonornueckue BO3MOXXHOCTH NPUMEHEHHUS CTBOJIOBBIX  KJIETOK  JJiA
BOCCTAHOBUTCJIIBHOTO JICUCHUA HOBpe)K)IeHHBIX OpFaHOB. XapaKTepI/ICTI/IKa rpyrm CTBOJIOBBIX KIJICTOK.
MopanbHO-3THUECKHE W TPaBOBbIE MPOOJIEMBI HCHOIB30BAaHUS CTBOJIOBBIX KieTok. [IpumeHeHme
CTBOJIOBBIX KJICTOK B BCTCTH‘ICCKOfl MCIOUIINHC. CTpOMaJ'H)HI)Ie KJIICTKH — OCHOBA BOCCTaHOBI/ITeHLHOﬁ
Tepanuu Oyaymiero. CBONCTBa ¥ MPUMEHEHHE CTPOMATBHBIX KIIETOK B MEIUIIMHE

Pa3nes 4. BuomeauuuHcKue MaTepuasbl M TEXHOJIOTHH

Tewma 4.1. Hoseiimue uccnenoBanusi B 001acTi OMOMEIUITMHCKUX MAaTEPHAIOB M TEXHOJIOTHH.
Pa3paboTka MeETOMOB TOJNy4eHUs MaTepuaioB U TMOKPBITUH C 3aJaHHBIMUA TapaMeTpaMu
onocoBMmecTuMocT. COBEPIIEHCTBOBAHNE METOJIOB IKCIIEPUMEHTABHO- KIIMHUYECKOTO MMPUMEHEHHS
W31V U3 OMOCOBMECTUMBIX MAaTEPUAIIOB.

Tema 4.2. buomarepuansl u OuomMexaHuka TkKaHU. MmmmaHTamus (dHAOMPOTE3WPOBAHUE).
Co3naHure MCKYCCTBEHHBIX OpraHoB. PerenepatuBHas meauiimHa. buomummeruka. buonosmmepsl u
OMOKOMITO3UTHI, HCIOJNb3yeMble B MEAMIMHE. BHOCTUMYNALMS pereHepaluy TKaHEel ManueHTa ¢



MOMOIIBIO CTBOJIOBBIX KJIETOK. BHONOrMuYecKkre MOKPHITUS HAa OCHOBE METOJa KYIbTHBHUPOBAHUS
KJIETOK KOXH (3muaepMouuToB, (ubpodmactoB). Kommepueckue KIETOYHBIE  MPOYKTHI,
MIPUMEHSIEMbIE TIPH JieueHUU e(heKToB Koxu. Vcroib30BaHre KOHCEPBUPOBAHHBIX KJIIETOK U TKaHEH, a
TaKK€ TKAHEUH)KEHEPHBIX KOHCTPYKIHMM B TPAHCIIAHTOJOTHH, PEKOHCTPYKTUBHBIX ONEPALIUAX.
buonoruueckue 3amMeHutenu (ayTOTpPaHCIUIAHTATHI, AJUIOTPAHCIUIAHTATHI M KCEHOTPACIUIAHTATHI).
CuHTeTHYeCcKHe TpaHCIIAaHTAaThl. V3roTOBIEHHWE TUTAHOBBIX HMILIAHTATOB JJIsi XUPYPIHUECKOTO
B)KUBJICHUSI IPU TpaBMax MO3BOHOYHHMKA U KOCTEH depera.

Tema 4.3. TpexmepHas Ouonedarh TKaHe W opraHoB. buomarepuansl, ucnoib3yemsie B 3-D
npuHTepe. HKYOAIMOHHBIE YCIOBHS ISl BRIPAIIEHHBIX OPraHoB. [lepCrieKTUBBI UCTONb30BaHus 3-D
nevyatd. buonmueckoe mporezupoBanue. CoznaHue OMOHMYECKMX KOHEUHOCTeH. IlepcriekTuBBI
CO3/1aHUsI OMOUCKYCCTBEHHBIX OPTAHOB.

Pa3nes 5. HaHOTeXHOJI0IMY ¥ HAHOMATEPHAJIbI AJ151 MeTUIIUHBI

Tema 5.1. Jluarnoctuka in vivo " in vitro. HaHOTEXHOJOTMYECKHUE CEHCOPBI U aHAJIU3aTOPBI.
Uunosele TtexHonoruu. JIHK-mukpouwuIs. benkoBele MHMKpouMIlbl. TKaHEBbIE MHUKPOYMIIBI.
KiieTounple MUKpOUUIIBL.

Tema 5.2. Hanotepanus. [lpunnun pa®oTsl MeToaMK HaHoTepanuuu. HaHoTexHOJIOrMu B
CO3/IaHMU M ONTHMM3ALMK JIEKapCTBEHHBIX CpeACTB. JlOCTaBKa aKTUBHBIX JIEKAPCTBEHHBIX BEILECTB.
HoBble MeTolIbI U cpencTBa JeueHUs Ha HAHOMETPOBOM ypoBHeE. Vcrosib30BaHNEe HaHOMATEpUAJIOB B
UMIUIaHTOJIOTUU. buoaktuBHOCT, MatepuanoB. CBolicTBa OHMOCOBMECTHMOCTH. Marepuanbl s
sHIoNpoTe3npoBanus. [lepeBs3ounbie 1 aHTUPYOLIOBBIE M MAaTEPUAIIBI.

Pa3nes 6. HyrpureHoMuKa u HyTpUIreHeTHKA

Tema 6.1. Mcnonp3oBaHue JOCTHKEHUM HYTPUT€HOMHUKH Ul pa3pabOTKU HOBOM NMpOIyKLHH,
MOBBIIIAIONIEH KauecTBO JKM3HU. BiMsHME NUINEBBIX KOMIIOHEHTOB M IMPOJIYKTOB HAa 3KCIPECCHUIO
reHoB. HyTpueHTHas KOppeKIUs BO3MOXHBIX IOCIEICTBUI TeHeTHYecKoro noaumopdusma. I'en-
JUETHbIE B3aUMO/IEHCTBUSI.

Tema 6.2. IlepciekTHBEI TE€HETUYECKOTO TECTUPOBAHUS HaCJIEICTBEHHOU
MIPEIPacroIOKEHHOCTH U BO3MOXHOCTU MEPCOHUPUIMPOBAHHON AMETOTEpANUU B NMPOQPHUIAKTUKE U
JICYECHUHN.



4.3.1 IlepeyeHb CEeMUHAPCKHUX, MPAKTUHYECKUX 3AHATHI U J1a0OPATOPHBIX padoT

Ne | Ne paznena u tembl | HaumenoBanue cemunapon, | Tpynoemkoct | Ouenounbie | @opmupy
n/H NPaAKTUYECKUX U b cpeacrsa eMble
J1a00paToOpHBIX padoT (uac.) KOMIIEeTEeH
Bcero | U3 100707
4acoB | HUX (MHAUKAT
npax Op&I)
THYeC
Kas
MmoJAro
TOBKA

1 2 3 4 5 6 7

1 v N IIK-2:
Pasgen 2. T'eHOMHBIE CTHBIH

'eHOMHAs MeAUIIMHA 6 MK k2.1
u MOCTI€HOMHBIE AAHAHA. orpoc, MK 12
TeXHONOTHH I'eHOMHBIE M IOCTTEHOMHBIE [IPe3CHTALIH :

TEXHOJIOTHH. ( moxaBI) HJIK k2.3
Tempr: 2.1 —2.7 AoKIak

CMBL: 2. . NMMyHOTpONHBIE IpenapaTsl Ha

OCHOBE MOHOKJIOHAJIbHBIX

AHTHUTEJL.

ITepcniexkTuBbI pa3sBUTHSA

MPOU3BOJICTBA ITATOKUHOB.

AHTHBO3pacTHBIE

TEPaNeBTUYCCKUE CPEIICTRA.

2 | Pasgen 3. Kieroussie 2 Yernprit - onpoc, TIK-2:

TEXHOJIOTHH B | BosmoxHOCTH IPUMEHEHHS Tpe3CHTALIH MK e 2.1
( moxazpr) WK k2.2
MEIHUIIMHE CTHECIUATN3UPOBAHHBIX KJIETOK U
HJIK k23
Tesr.l — 3.2 CTBOJIOBBIX KJICTOK.

3 4 TIK-2:
Paznen 4, VYerueiid  onpoc | MK nx2
BuoMeummHCKHE Buomarepuanbl 1 OHOMEXaHHUKA Hpe3eHTallu MK 1 2.2
MaTepHaIbl 1 | TKaHH. ( moxsazer) K k2 3
TeXHOIOI T IepcniekTHBEI CO3IaHus

OMOMCKYCCTBEHHBIX OPTaHOB.
Tewmsr: 4.1 —4.3.

4 |, 5 TIK-2:
asen .

Hanorexnomoruu B o WK nxc2.1

HanorexHomnoruu  u 4 Yerustit onpoc, | g oo,
HarHOCTHUKE ’

HaHOMaTEepHUabl IS A HpE3CHTANN UK k23
MeTHITHHBI HanoTtexHoj0ruu B Tepariu ( mokta i)
Temsr: 5.1 —5.2.

5 Pasnen 6 2 VYeTHblil onpoc, IIK-2:

) o NIpEe3eHTALUH WK fik2.1
Hytpurenomuka  u | McmonbsoBanue — pocTvkeHni Iz ) HIK 1k 22
JOKJIaAbI :
HYTPUI'€HETHKA HyTPUT€HOMHKH AT UK nx2 3
pa3paboOTKU HOBOW TPOAYKIIWH,
Temsr: 6.1 —6.2. MOBBIIAOIIEH KAUECTBO KU3HMU.
[lepcrieKTHBBI ~ F€HETHYECKOTO
TECTUPOBAHMSI.




4.3.2. IlepeueHb TeM

(Bompocos),

CTYJA€HTAMM B PAMKaX caMocTosTebH0il padotsl (CPC)

BbBIHOCHUMBIX

Ha CaMOCTOATECJIbHOEC U3YYCHHE

Ne n/m Tema 3ananne ®opmupyemasn NAK
KOMIIeTeHIIHUsI

1. Tema 2.4. 'enomurple u | 1. M3yunts TeopeTuuecKkuil I1K-2 HIIK nx 2.1
HOOCTTeHOMHBIE MaTepual U IMOATOTOBUTCS WK k2.2
TEXHOJIOTUH TIPH K yCTHOMY OIIpOCY; HJIK 1k 2.3
HOMCKE HOBEIX 2. IloaroroButh pedepar u
MUILICHEN AEHCTBUS Aokya (UpeseHTAIHI0) Ha

3aIUTy.
JIEKApCTBEHHBIX
CpEACTB.
Tema 2.5.
NmmyHOTpOIIHBIE
penapaTsl HA OCHOBE
MOHOKJIOHAJIbHBIX
AHTUTE.

2. Tema 3.2. 1. M3yunTh TEOpEeTUUCCKHIA T1IK-2 WK k2.1
Buonoruueckue MaTrepuan U MOATOTOBUTCA WK k22
BO3MOKHOCTH K YCTHOMY OIIpOCY; HJIK 1k 23
IPUMEHEHHUS 2. IlogrotoButh pedepar u
CTBOJIOBBIX KJIETOK st | AOK1aA (mpesenTanuIo) Ha

3aIuTy.
BOCCTaHOBHUTEIILHOI'O
JICUCHUS
TIOBPEXKICHHBIX
OpraHoB.
Tema 4.2. 1. 3y4nTh TEOpETHYECKHI IK-2 HIIK ik 2.1

3. Bromarepuaisl u MaTepual M MOATOTOBHUTCS HJIK 5k 2.2
OMOMEXAHMKA TKAHH. . K yCTHOMY OTIPOCY; HJIK 1k 23

2. loaroroButh pedepar u

noknan (Tpe3eHTaInio) Ha

3aIUTYy.
Tewma 5.1. JImarnoctuka | 1. M3yunts TeopeTudeckuii [1K-2 HJIK 1k 2.1
in vivo W in vitro. Matrepuanl U MOArOTOBUTCS WK k2.2
Tema 5.2. Hanorepanus | K YCTHOMY ompocy; MK nxc 25

2. loaroroButsk pedepar u

JoKJaa (TMPE3CHTANUI0) Ha

3aIuTy.
Tema 6.1. 1. M3yunTh TeOpeTHUSCKHA TIK-2 HIIK 1k 2.1
Wcnonb3oBaume MaTepuanl U MOATOTOBUTCA WK k2.2
JIOCTYOKCHU I K YCTHOMY OIIpOCY; HJIK 1k 23

HYTPUT'CHOMUKHU JJIA
pa3paboTKu HOBOM
IPOAYKINH,
TIOBBIIIAOIICH
Ka4eCTBO XHU3HU.

2. IloarotoButh pedepar u
JoKJIaa (TMPE3CHTANUI0) Ha
3aLINTY.




4.4. MeToan4yeckune yKa3aHus M0 OPraHM3alMU CaAMOCTOATEIbHOMH PadoThl CTYIEHTOB

CamocrosTenbHas paboTa CTYIEHTOB SIBJISIETCSI COCTaBHOM 4YacThl0 Y4eOHOIro Iporecca H
npecieayeT CISAYIOIne ENn:

* COBEpIICHCTBOBAHHWE HABBIKOB CamM0O0OOpa3oBaTeIbHOW pabdOThl KaK OCHOBHOTO ITYTH
MOBBILICHUS YPOBHS 00pa30BaHus;

* yriuyOJieHue U pacuIMpeHe 3HaHU 10 MpeIMeTy.

Jlyist opraHu3aiiuy CaMOCTOSITENTLHOM PabOThI MO TUCIUTUIHNHE «BUOMETUITMHCKHAE TEXHOIOTHI)
UCIOJIB3YIOTCS Clleaytomue (GOpMbl CAMOCTOSTEIbHOM yueOHOU paboTh:

* M3y4YeHHE MaTepuaa, U3JI0KEHHOTO B JIEKIIHSIX;

* U3YyYEHHUE U aHAJIU3 PEKOMEHI0BAaHHOW JUTEPaTypPhl;

*  CaMOCTOSITEJIbHBIA MOUCK, U3YUCHHE U aHAIU3 JIMTEPATYPhI 1O AUCIUIUIMHE, HE YKa3aHHbBIN
B CIIUCKE PEKOMEHIOBAaHHOM JINTEPATYPBhI;

* CaMOCTOSITEIbHOE HM3y4YeHHe y4eOHOro MaTepuana, MpeJyCMOTPEHHOro paboueit
MIPOrPaMMOii, HO HE U3JI0KEHHOTO B JICKIIUSX.

[ToaroToBka K MpakTUYECKOMY 3aHATUIO COCTOUT B TEOPETUUECKOM MMOATOTOBKE U BBINOJIHEHUH
MPAKTUYECKUX 33/1aHUH (YTEHUE MePHOANYECKON JINTEPaTypPhl, OTBETHI HA BOIIPOCHI U T.11.):

* TOArOTOBKA K OIPOCY;

* TOJArOTOBKA pedeparos;

* TOArOTOBKA YCTHBIX JIOKJIA/I0B;

* IIOATrOTOBKA MPE3CHTALU.

Pexomenoayuu no noocomoske peghepama

Pegpepam — hopma NUCbMEHHOM pabOTHI, KOTOPYIO PEKOMEHAYETCsl IPUMEHSTh MTPU OCBOCHUHU
BapHaTUBHBIX (IPO(UIBHBIX) TUCHUIUIMH NpodeccruoHanbHoro nukia. [Ipencrasnser coboil kpaTtkoe
U3JI0KEHHE COIep KaHUsl HAYUHBIX TPY/IOB, JIUTEPATYpPHI IO ONPEICIIEHHON TEME.

3amaya TOArOTOBKM pedepara — 3aKpenuTb 3HAHUS, TOJIYYEHHbIE TMPH H3YUEHHUU
TEOPETUYECKOTO Kypca, U TMOJyYUTh HAaBBIKM CAaMOCTOATEIBHOTO HW3YUEHHS] MEXIYHApOJHBIX
WMCTOYHUKOB COBPEMEHHOW JIMTEpaTypbl Ha aHIJIMKACKOM s3bike. Pedepar mpepcrammser cobOoit
KpaTKUi aHaTUTHUYECKUl 0030p MUHMMYM OJHOTO HCCIEJOBaHHS B OOJIACTH SKCIEPUMEHTAIbHOMN
OMOJIOTHM KJIETKU C MPUMEHEHHEM MOJIEKYJISPHO-OMOJOTHYECKMX METO/0B aHanu3a. MccnenoBanue,
BbIOpaHHOE Ui 0030pa, MOHKHO OBITh OMYOJMKOBAHO HAa AHIJIMHCKOM S3bIKE B PELIEH3UPYEMBIX
MEXIyHApOJAHBIX U3/IaHUAX HE paHee, ueM 3a nociequue 10 mer. CTyIeHT caMOCTOsTEIHbHO BRIOUpAET
TeMy pedepara U MPOM3BOJAUT MOMCK CTaTbM, MO KOTOPOH OyneT nenaTh aHaJTUTHYECKHi 0030p, ¢
WCTIOJIH30BAHUEM JIOCTYITHBIX 0a3 TaHHBIX HAYYHOH JINTEPATYPHI M TIOUCKOBBIX cucTeM. CTaThs M TeMa
pedepara nmommkHa ObITH OJ0OpeHa MpenoaaBaresneM TUCHMIUIMHBL Ilpu moaroroBke pedepara
CTY/ICHT JIOTIOJTHUTEIIEHO MOXKET MCIOJIh30BaTh yUeOHYI0, CHIEIHAIbHYIO M CIIPABOYHYIO JTUTEPATYpY,
Hay4HbIE CTaThU B POCCUICKHX M MEXIYyHapOAHBIX M3laHUAX. Pedepar mpesicrapisercs CTyJeHTOM
Ha OJJIGKTPOHHOM HOCHUTENIE U JIOJDKEH COJIep)KaTh CIEAYIOUIMEe pas3AeNbl: THUTYJIbHBINA JIHCT,
cojiepKaHue, BBEJCHUE, OCHOBHAS YacTh, 3aKIIOYEHUE, CIIUCOK HCIOJIb30BaHHOW IHUTEparypsl. B
OCHOBHOH YaCTH TPUBOJUTCS 0030p MCIOIH30BAHHBIX B OIMYOJIMKOBAHHOM HCCIIETOBAaHHH METOIOB U
pesynbratoB. O0BeM pedepara gomkeH coctaBisath 10 - 15 crpanui, HO He Oonee 20 cTpaHUIL
ManMHonucHoro tekcra ¢popmara A4, mpudprom TimesNewRoman kernem 14 gepes 1.5 unrepnana.
Odopmienne pedepata TPOU3BOAUTCS COTJIACHO PEKOMEHAALUSAM y4eOHO-METOIMUYECKO KOMHCCUU
o6uonoro-nouseHHoro Qakynpreta @O®I'bOY BO «MI'Y» ang  KypcoBbIX U BBITYCKHBIX
KBaJIM(HUKAIMOHHBIX paboT. Takxke nomyckaercs odpopmiieHue pedepata B coorBercTBUM ¢ ['OCT
7.32—2017, ycranaBnuBarouuM o01mue TpeOoBaHMs K CTPYKType U MpaBuiaM oGOpMIICHHSI OTYETOB
0 HAYYHO-MCCIIEIOBATENbCKUX paboTax.



Pexomenoayuu no noocomoske ycmmnozo 0oxknada

3ammra pedepara mpousBoauTcs B GopMme JOKIana (YCTHOTO BBICTYIUICHHS) CTyICHTa Ha
NPAaKTHYECKOM 3aHSATHU IEpej ayAWTOpHEeH, BKIIOYAromEed B ceOs CTYIACHTOB M IPEIoaaBaTesIs
JTUCUUIUIAHBL. JIOKIIaa TOJKEH COMPOBOXKAATHCS HATIIAHBIM MPEICTaBICHUEM KPAaTKOTO COACpPIKaHUS
pedepata B BuAe mNpe3eHTAlMU, BBINIOJIHEHHOH C MCIIOJIb30BAHHEM KOMITBIOTEPHBIX IPOTPAMM.
Pexomenayercst Ansi MOATOTOBKM MPE3EHTAIMM MCIONB30BaTh mporpamMmy MicrosoftPowerPoint.
3amayeil JOKIaAa B BHJIE YCTHOTO BBICTYIUICHHS SIBISETCS MOJTYYEHHs MEPBUYHBIX HABBIKOB HAYYHO-
HCCIIEI0OBATENBCKONW paboThl, YMEHHMI KPAaTKO M HArJISAHO NPEACTABIATH PEe3yIbTaThl MCCIEIOBAHNS,
(dbopMupoBaHrE HaBBIKOB U YMCHUH BEJCHUS HAYYHOH THCKYCCHU.

Pexomenoayuu no noozomoexe npeseHmayuu.

[Ipesentammu - crmoco® mpeacTaBieHUs WHPOpPMALKK, COYETAOUIMA B cebe TeKcCT,
TMIIEPTEKCTOBBIE CCHUIKM, KOMIIBIOTEPHYIO aHUMAIMIO, IpaduKH, BUJEO, MY3bIKY U 3BYKOBOW psij,
KOTOpBIE OpPraHU30BaHBI B €IWHYIO cpeny. lIpeseHTamust MMEET CIOKET, CUEHApUil W CTPYKTYPY,
OpPraHU30BaHHYIO s ynoOHoro BochpuAtuss uHpopMmanuu. OTINYUTENBHON 0COOEHHOCTHIO
MPE3CHTAINH SIBJISIETCSI €€ MHTEPAaKTUBHOCTh, TO €CTh CO3JaBaeMasi JiIsl T0JIb30BaTEeNIsI BO3MOKHOCTh
B3aUMOJICHCTBUS Yepe3 JIEMEHTHI yIIPaBJICHUS.

[Ipesentanmu oObryHO AenaroT B PowerPoint, B Impress, mu6o B Acrobat. Ilpesenrarmus
COCTOUT M3:

1. TurynbHoro nucra (1 crmaig AOMKEH colepkaTh Ha3BaHUE NPE3EHTAIMU, €€ aBTopa,
KOHTaKTHYIO HHPOPMAIIUIO aBTOPa).

2. Conpepxanus (2 ciaiii COACPKUT IJIaH MPE3CHTALMU, BKIIIOYAIOIIUNA OCHOBHBIE BOMPOCHI
TEMbl, PACKPbIBAEMOH Ha CIEYIOUINX Cllaiiiax).

3. OcHoBHOrO Marepuana (TeKcToBas HHPOpPMaLUs, AMArpaMMBbl, PUCYHKH, (poTtorpadun (3 u
T.J. CIIAHIBI).

4. O0o01IeHus 1 BBIBOOB (Claiij ¢ KpaTKUM 0000111eHuEM, BBIBOAAMH).

5. Crnucka MCIoNb30BaHHOM JUTEpaTyphl (Claiii co CIUCKOM HCHOJIb30BAHHOW JHMTEPATyphl
opopmiienHbiM 1o HJI, BkIowyaromuM He MeHee S5 HCTOYHUKOB, W3 KOTOPBIX HE MEHEe Tpex
MCTOYHHUKOB-CTAThH 3a MOCIEIHUE 3 T0/1a).

Kpumepuu oyenxu peghepama

W3noxeHHoe MOHMMaHUe pedepaTa Kak 1EeJIOCTHOIO aBTOPCKOIO TEKCTa OINpeneNseT KpUTepuu
€ro OIIEHKW: HOBH3HA TEKCTA; CTETEHb PACKPHITHS CYIIHOCTH BOIPOCA; COOMIOACHUS TpeOOBaHUN K
o opMIIEHHUIO.

Hosuszna mexcma: a) ymeHue paboTaThb C WCCICIOBAHUSMH, KPUTHUYECKOW IJMTEpaTypoOil,
CHCTEMaTU3UPOBATh U CTPYKTYpUPOBaTh MarepHuai; 0) caMOCTOSTENbHOCTh OLICHOK U CY)KICHMIA; B)
CTHJICBOE €IMHCTBO TEKCTA.

Cmenenv packpvlmus CcywHOCmMU 60npoca: a) COOTBETCTBHE IUIaHA TeMme pedepara; 0)
COOTBETCTBHE COJIEp)KaHUA TeMe W IJaHy pedepara; B) MOJHOTA W IIIyOMHA 3HAHUU MO TeMe; T)
000CHOBAHHOCTB CITOCOOOB U METOOB PabOThI C MaTEPUAIOM; €) YMEHHe 00001aTh, 1eaTh BBIBOIHI,
COIIOCTABJIATH Pa3IMYHbIE TOUKH 3PEHHUS [0 OJHOMY BOIpoCy (mpobieme).

Cobniodenue mpebosanuii Kk ogopmieHuro: a) HACKOIBKO BEpHO O(GOpPMIIEHBI CCBUIKM Ha
HCIIONB3YEMYIO JTUTEPATYPY, CIIMCOK JIUTEPATYPHI; 0) OIlEeHKAa TPAMOTHOCTU M KYJIBTYPBI H3JI0KEHUS (B
T.4. opdorpadpudeckoil, MyHKTyallUOHHOH, CTHJIMCTUYECKON KYIbTYpHI), BIIaJICHUE TEPMUHOJIOTHEH; B)
coOmoenue TpeboBaHmil k 00bEMY pedepara.

* Onenka «omauunoy. Tema MOJHOCTHIO PACKPHITA, TPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHUE
BOIPOCa, MaTepHall W3JO0KEH JIOTUYHO, TMOCIeA0BaTeNnbHO, pedepaT ohopmieH B COOTBETCTBHH C
TEXHUYECKUMHU TPeOOBaHUSAMU, IPEABIBIIEMbIMH K TAKOTO poJia paboTaM.

* OueHka «xopouwtoy. TeMa pacKkpbITa, IPUBEIECHO JOCTATOYHOE KOJUYECTBO MaTepHaia, HO IpH



3TOM MaTrepuall B HEJIOCTATOYHOW CTEMEHU MPOoaHAIM3UPOBAaH aBTOPOM, odopMieHHE pedepara
COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSIM.

* Ouenka «yoosremeopumenvho». TemMa  packpelTa IOBEpXHOCTHO, MaTepuan  He
MIPOaHAIM3UPOBaH, B 0(pOPMIICHUN UMEIOTCSI TEXHHUECKUE HEOCTATKH.

* OneHka «Hey0ogIemsopumenbHo» - TeMa HE PaCKpbITa, CKYIHBIH O0BEM MPHUBEICHHBIX
MaTepHAaJIOB.

Kpumepuu oyenxku ycmuozo ookiaoa

OueHka yCTHOro JOKIJIAJa OCYIIECTBIISIETCS B COOTBETCTBHE CO CIIEAYIOIIMMH KPUTEPHUSIMHU:
YETKOCTh HM3JIOKEHHUS OCHOBHBIX OJJIEMEHTOB pedepaTa; MOHHMAHHE HW3y4yaeMOH MpoOieMbl |
METOJOJOTUA HAYYHOTO MCCIIEIOBAHUSA; YMEHHME BBIABIISTh CHIbHBIE CTOPOHBI M HEAOCTATKH
U3JIO)KEHHBIX B CTaTbe TEOPUH M HCIIONB30BAHHBIX METO/]0JIOIMUECKUX IOJXO0/A0B; BIaJCHUE
npodeccuoHanbHON TEPMUHOJIOTHEN; YMEHUE OTBEYATh Ha BOIPOCHI Ay IUTOPHUH.

* Ouenka «omauunoy». B J0KjIane NOJHOCTBIO PpacKpbiTa TeMa, I[POAHAIU3UPOBAHO
COBPEMEHHOE COCTOSHHE BOIPOCA; CTYJCHT CBOOOMHO BIIAJIECT MaTepHalOM, M3JIaraeT €ro JIOTUYHO,
MIOCJIEI0BATENBHO, JJAKOHUYHO, XOPOIINM HAYYHBIM S3bIKOM. JlOKIIa]] COMPOBOKAAETCS MPE3eHTAINEH,
KOTOpast COCTaBJeHa C COONIOJIeHHEeM OOHMX TpeOoBaHMI O(OPMIICHHUS, COACPKUT CCBUIKH Ha
npuBeIeHHbIE (POTO, PUCYHKH, CXeMBbI U T.1. [Ipy 0OCyXIeHHH CTYyIEHT AEMOHCTPUPYET MOHUMaHKE
u3ydaeMol mNpoOIeMBbl M METOJOJOTMH HAyYHOTO HCCIENOBAaHMA, BIIAfeHUE NPO(EeCcCHOHAIBHON
TEPMHUHOJIOTHEW ¥ yMEHHE TPAMOTHO OTBEYATh Ha BOIPOCH ayAUTOPHH.

* Omenka «xopomoy». Tema packpsiTa, MIPUBEACHO TOCTATOYHOE KOJIUYECTBO MaTepuana, HO
IPY 3TOM MaTepHan B HEIOCTAaTOYHOW CTENEeHU MPOAHAIM3UPOBAaH aBTOPOM. MMeroTcst HemodyeTsl B
oOpMIICHUM TIPE3CHTALMM WM TIPE3CHTAUS HE B IIOJHOH CTEMEHU COOTBETCTBYET OOIIUM
TpeboBanusM. OTBeThl CTYAEHTa Ha BOMNPOCHl HE  SBISIOTCA  HCUEPIBIBAIOIIUMHU U
apryMEHTHPOBAHHBIMU.

* OmeHka «yHOBJIETBOPUTENIbHO». TeMa packpblTa HE IOJHOCTBIO, MaTrepuag He
npoaHajinu3nupoBaH, CTYACHT IIOKa3bIBACT IMOBCPXHOCTHBIC 3HAHMA. Hp€3€HTaHI/I$[ HJaCTU4YHO
COOTBETCTBYET YCTAHOBJIEHHBIM TpeOoBaHusAM. Ilpu oOCyxneHunm Jokjaga CTYIOEHT Jaer
HCIIPAaBHUJIbHBIC WJIW UCUCPITBIBAIOIHUE OTBETEI.

* OmeHKa «HEYIOBIETBOPUTENBbHO». Tema He packpbiTa, NPUBEACH CKYIHBIH 00BEM
MaTepHuaiia; TpPe3eHTAlMs OTCYTCTBYET WM HE COOTBETCTByeT TpeOoBanmsM. [Ipm obOcyxneHun
JIOKJIa/1a CTY/IEHT HE AaeT OTBETHl MJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

4.5 IlpuMepHasi TeMAaTHKA KypPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl HE IPEeTyCMOTPEHBI Y4EOHBIM IJIAHOM.

V. YYEBHO-METOJINYECKOE 1 TH®OPMALIMOHHOE OBECITIEYEHUE
JTUCIHATITAHBI

a a) nepeveHb JUTEPATYPHI

1. buomenuuunackue HaHoTexHojoruu [Tekcr] : yue6.mocobue / E. B. byakesuu, P. O. byakesuu.
- CII6. : Jlanb, 2020. - 175 c. : un., 1abmn. ; 24 cm. - (YueOHuku g By3oB. CrenuanbHas
nuteparypa). - bubmuorp.: c. 170-173. - ISBN 978-5-8114-3868-6 (8 ak3.)+

2. HanoGuorexnosoruu [Tekct] : mpaktuky™m / pen. A. b. Pyoun. - M. : bunom. Jlaboparopus
3HaHui, 2012. - 384 c. - ISBN 978-5-9963-0627-5 (17 3x3.).+

3. Wmmynonorus [Tekcr] : yueOHUK /Ui cTya. By30B / B. I'. ['anakTuoHOB. - 3-€ u3A., UCIIP. U
mom. - M. : Axkagemus, 2004. - 524 c. : un. ; 21 cm. - (Bwicmee mpodeccroHalbHOE
o0Opa3oBaHMe : €CTECTBEHHBIC HayKH). - bubmuorp.: ¢. 516. - ISBN 5-7695-1260-1(5 3k3.).+



4. Harnsgaas OMOTEXHOJIOTHS M TeHETHUYeCKas WHeHepus [Tekcr]| : HayduHoe wu3manme / P.
[mun ; mep. ¢ Hem.: A. A. BunorpagoBoii, A. A. CunromuHa. - M. : bunom. Jlaboparopus
3nanuii, 2014. - 324 c. : us.mi. ; 24 cm. - bubmuorp.: ¢. 294-316. - Ykas.: ¢. 318-320. - Ilep.
m3a. : TWaschenatlas der biotechnologie und gentechnik / Rolf D. Schmid. - 2006. -
ISBN 978-5-94774-767-6 (3 3k3.).

5. YemepunoBa B.M. OCHOBBI TEHOMHKH W TPOTEOMHUKH: TEXHOJOTHM pekoMOuHaHTHBIX JIHK
NIEPBOTO TMOKOJIEeHUs (FeHHash WHxeHepus) : y4e0. mocobue / B. U. Uemepunosa Upkyrckuit
roc. yH-T, buosnor.-mous. ¢axk. - Upkyrck : Uzn-sBo UT'Y, 2014. - 238 c. ISBN 978-5-9624-
1217-7 (39 2x3.).+

6. Koznos,A.W..Okonorus venoBeka. Ilutanue [DnekTpoHHBIN pecypc| : ydeOHoe mocobue /
Kozno A.W. - 2-e u3n., ucnp. ¥ JOI. - DJEKTPOH. TEKCTOBBIE naH. - M. : M3maTenbcTBO
Opaiit, 2016. - 187 c. - (bakamaBp. Axagemuueckuii kypc. Moayinb.). - ObC "HOpant". -
Heorpanuu. noctym. - ISBN 978-5-9916-8150-6.+

0) nepuoguYeCKUE U3TAHUS

«BecTHUK HOBBIX MEIUIUHCKUX TEXHOJIOTHI, «buomMeguIHAaY, «BectHHK
BOCTAHOBUTEIBLHON MEIUITMHBI», «BOMpochkl OHOJOrHYecCKON, MEAUIIMHCKOW MU (apMarieBTHICCKON
XUMHUNY, «Poccuiickuii sxypHasr OMOMEXaHUKU» U JIP.

B) CIIMCOK ABTOPCKUX METOIMYECKUX Pa3padoTok

F) 0a3bl AAHHbIX, mu])opMalmomlo-cnpanoqﬂme H ITOUCKOBbIC CUCTEMbI

1. https://www.ncbi.nlm.nih.gov — BeO-caiit HarmoHansHOTO mEHTpa OMOTEXHOJOTUYECKOU
unpopmanuu CIIA (NCBI), kotopslii mpenocraBisieT OecIIaTHBIA AOCTYN K pa3lIW4YHBIM 0Oa3zam
TAHHBIX, BKJIIOYasi 0a3bl NaHHBIX, COJEpIKAIUE pa3IMYHbIE THIIBI TeHETUYECKUX JaHHBIX, O0a3bl
JAHHBIX aHHOTAUMK MyOnuMKauui OMOMEIUIIMHCKOM U OO0IIeOMOTIOrHYecKOl HampaBIeHHOCTH;
COZIEPIKUT TOIYJISIPHBIEC TPUIIOKEHUS U HHCTPYMEHTHI OMOMH()OPMAIIMOHHOTO aHATTN3A.

2. https://www.ncbi.nlm.nih.gov/genbank/ —-TeHeTnueckas 0a3za jmaHHbIX GenBank
HanmonaneHoro nenrpa OuorexHonorumueckoi uHpopmanuun CHIA (NCBI), xotopas conmepxur
OOIIEOCTYTHYI0O AaHHOTHUPOBAaHHYIO KOJUIEKLIMIO BCEX HYKJICOTHAHBIX IOCIENOBaTEIbHOCTEH
3aKOJMPOBAHHBIX B HUX MOCIIEIOBATEIHHOCTEN OEIIKOB.

3. http://www.boldsystems.org - o6naunas 1uUIaTgopMa NS XpaHEHHs U aHaAIW3a
reHernyeckux JAaHHbiXx 1o JHK-mrpuxkogupoBanusi, paspaboranHas LleHTpoM TeHOMUKH
o6uopaznoobpasuss (Kanaga). CocToMT M3 4YeTBIpeX OCHOBHBIX MOJyJeW: IopTaja JaHHBIX,
oOpa3zoBarenpHOro nopraia, peecrtpa BIN (npentudukannonnsie Homepa JJHK-mrpuxkoanpoBanust)
Y MHCTPYMEHTapus A cOopa U aHalIM3a IaHHBIX.

4. http://www.ebi.ac.uk — BeO-caiit EBpomelickoro uncturyra 6uonndopmaruku (EMBL-
EBI), kotopblii mnpenocTtaBiseT O€CIUIAaTHBIA JOCTYN K TONYJSPHBIM NPHIOKEHUSAM IS
OMOMH(OPMAITMOHHOTO aHATN3a HYKJICOTHIHBIX M OCITKOBBIX ITOCIIEAOBATEILHOCTEH, TOUCKA JTaHHBIX
C MOIIHBIMU BO3MOKHOCTSIMU IEPEKPECTHBIX CCBHIIOK.

5. https://www.ebi.ac.uk/ena - EsBponeiickuii apxuB HykineotunoB (ENA), apxuBHas
reHeruueckas Oa3a naHHbIX EBpomeiickoro uncturyra oOuonndopmatuku (EMBL-EBI), koropas
COZIEPKUT MCUEPITBIBAIONIYI0O WH(POPMAIIAIO O TIOCIEI0BATEIILHOCTH HYKJICOTHIIOB B MHpE, BKITIOUAs
JaHHble O HEoOpaOOTaHHBIX MOCIENOBATEIBHOCTIX, WHPOpPMALHI0O O cOOpKax M (DYHKIIMOHAJIbHBIE
AHHOTAIINH.

6. http://ensemblgenomes.org — Ensembl, coBmecTHbIii HayuHblli TpoekT EBpomeiickoro
uHcTUTyTa OnomHpopmaTuku U MHctutyra CeHrepa, KOTOPBIA MpPENOCTABISET MHTETPUPOBAHHBIN
JOCTYH K 0a3aM JIaHHBIX, KACAIOIIUXCSI CTPOSHHSI TEHOMOB PA3JIMYHbIX OPTaHU3MOB.

7.  http://www.ddbj.nig.ac.jp/ — Anonckas 6aza mamapix JJHK DDBJ, xotopas comepxut
MHPOPMALIMIO O HYKICOTUAHBIX IOCIEIOBATEIBHOCTIX, OTHOCALIMXCS K pa3IMYHBIM TE€HaM U
OpraHu3Mam.


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%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
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%B7%D0%BB%D0%BE%D0%B2%2C%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%98%D0%B3%D0%BE%D1%80%D0%B5%D0%B2%D0%B8%D1%87

8. https://www.ncbi.nlm.nih.gov/pubmed/ — anrnos3erunas TekcroBas 6a3a naHusix PubMed,
cojiep)Kamiasi [UTaThl, aHHOTAIlMM W CCBUIKM Ha TIOJHBIC TEKCTHI ITyOJUKAIUii OMOMETUIIMHCKON |
00111e0MOIOrNYeCKON HaIpaBIeHHOCTH HaloHampHOTO IIeHTpa OMOTEXHOJOTHYECKOW MH(OpPMALUU
CIIA (NCBI).

9. https://www.sciencedirect.com — 0a3a JaHHBIX AaHIJIOSN3BIYHOW HAyYHOW TEPHOIAMKH
ScienceDirect m3gatenbctBa Elsevier, mpemocraBiseT OeCIUIaTHBIA JOCTYN K aHHOTAIMSM BCEX
nyOJMKanui, conepkamuxcs B 6asze, u k 6onee 1,2 MIIH. IOJHBIX TEKCTOB CTaTEM.

10. http://elibrary.ru/defaultx.asp - HayyHas »dJeKTpoHHAs OWONMMOTEKa, KPYIMHEUIINNA
poccuiickiii HTHPOPMALMOHHBINA MOpTaN B 00JaCTH HAayKH, TEXHOJIOTWH, MEIWLIMHBI U 00pa30BaHMUA,
cojiep KanIuii pedeparbl u MOJTHBIC TEKCThI HAYYHBIX CTaTeH U IMyOIMKAIHH.

11. https://cyberleninka.ru  —  poccmiickas  Hay4yHas  dJEKTpOHHas  OuOIMOTEKa
«KubepJlennnkay.
12. https://www.researchgate.net — OecrutatHas conuaneHast ceth ResearchGate s

COTPYJHHMYECTBA YYEHBIX BCEX HAYYHBIX AWCIUIUIMH, BKJIIOYAET TAKHE CETEBBbIC MPUIOKEHHS, KaK
CEeMaHTHYECKUI MOMCK, COBMECTHOE HCIIOJIb30BaHUE (ailioB, OOMEH MyOJUKAIMSIMH, TEMaTHYECKUE
(bOpyMBI, METOIOJIOTHYECKHE IUCKYCCHH U TaK JaJiee.

13. http://molbiol.ru - HeWTpanbHas PYCCKOS3BIYHAS  TEPPUTOPHS Ui TEX, KTO
npodecCHOHaIbHO CBsA3aH ¢ OMOJIOTHEN WIIM MOJIEKYJISIpHON OMoJIorneii.

14. Hayunas Dnexrtponnas bubmmoreka http://www.e-library.ru

15. Undopmannonnas cucrema «EnmHoe OKHO gocTyma K oOpa3oBaTelbHBIM pecypcamy»
(http://window.edu.ru)

16. DBC «IOPAMT». Anpec noctyna: https://www.biblio-online.ru/

17. Ob MW3parensckoro meHTpa «Akamemus». Axapec pocryma: http://www.academia-
Moscow.ru

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

19. http://www.medbook.net.ru/010512.shtml

20. Coro3 obpa3zoBaTeNbHbIX caliTOB - EcTecTBeHHbIE HAYKH

21. http://tusearch.blogspot.com - [Tonck 31eKTPOHHBIX KHUT, yOnuKkanui, 3akoHoB, 'OCTos
Ha caiiTax Hay4YHbIX 3JIEKTPOHHBIX OUOIHOTEK.

22. GoogleScholar —TlouckoBas cuctema no Hay4HoOI JTUTEpaType.

23. ScienceResearchPortal -  Hayunas  mouckoBas  cUCTeMa,  OCYLIECTBIIAIOIIAS
MOJTHOTEKCTOBBIM MOMCK B KYypHalax MHOTHX KPYMHBIX HAyYHBIX M3]IaTENbCTB, Takux kak Elsevier,
Highwire, IEEE, Nature, Taylor&Francis u Ip.

NimercraThunJ0KyMEHTHIBOTKPBITEIXHAYUHbIX0a3ax1aHHbIX: Directory of Open Access Journals,
Library of Congress Online Catalog, Science.gov u Scientific News.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJINHBI

6.1 YueOHo-12a00paTopHOe 000pya0BaHuE

* Aynutopusi s TPOBEACHHS 3aHATHHA JIEKIIMOHHOTO THUIA. AyIuUTOpHs 000py/IOBaHA:
crienuanu3upoBanHon (yueOHoI) meOenbio Ha 12 MOCagOYHBIX MECT; 00OpYAOBaHA TEXHHUUYECKUMHU
cpenctBamu o0yuenus: [Ipoextop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauTopHas menoBas,
maruuTHas, Jlaboparopusi opran xumuu - lllkad BeITSDKHONM AD-221"- 2 mr., XumMudeckuil mkad
(cremnax) -1 wt., JlabopaTopHbIil cTON ¢ BBHIKATHBIMUA TyMOaMu — 5 1mT., X0JI0JuIbHUK «MUHCK» -
2mT., AnmapaT A7 BEpPTUKAIBHOTO 3JekTpodope3a — 1 wT., Bakyymusiii ucnapurens PBO-64 — 1
wt., Bonemerp BY-15 — | wr., [de3unrerpatop Y/1-20 — | wr., 3mepuTesnb HOHHBIX CONPOTUBICHUI
(umnemanca) - 1 mr., Mcrounuk murtanus it snextpodopesa "Onbpd" — 1 mr., Ocmmiorpad
yHUBepcaidbHbINA AByxstydeBor C-55 — 1 mr., Tepmocrar TC-80 — 1 mir., Lentpudyra MIIB-310 — 1
IIT., CIYKaIlUMU JUI TIPEICTaBICHUS yuyeOHOM MHpOpManuu OONbIION ayAUTOPUH HO TUCIMILIMHE
«buomMeMIMHCKIE ~ TEXHOJOTMM».  y4eOHO-HarisAHBIMM  HOCOOMSAMH,  oOecrneyrBarolUMHU
TEMaTUYECKHE WUIIOCTPALMU 0 TUCLUILIMHE «BHOMEIUINHCKAE TEXHOIOTHM»: IIPE3EHTALN B



KOJINYECTBE 5 IIT.

. Aynuropus ISl IPOBEACHUS 3aHATHI MPAKTUYECKOTO THMa. AyAUTOpHs 000pyIOBaHa:
crenranTu3upoBaHHoN (yueOHOI) Mebenpio Ha 12 MocajioyHBIX MecT; 00OpyI0oBaHa TEXHUYECKUMU
cpencrBamu o0yuenus: IIpoektop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauTopHas MenoBas,
maruuTHas, Jlaboparopusi opran xumun - Illkad BeITSDKHONH AD-221"- 2 mt., Xumudeckuil mkad
(cremnax) -1 mr., JlaGopaTOpHBII CTOJ C BBIKATHBIMU TyMOaMu — 5 1IT., XOJIOIUIBHUK «MUHCKY» -
2mT., AnmapaT A7 BEPTUKAIBHOTO 3JekTpodopesa — 1 mT., Bakyymuslii ucnapurens PBO-64 — 1
wT., Bonmemerp BY-15 — 1 wit., esunrterparop Y/-20 — 1 ., i3mepuTenb HOHHBIX CONMPOTUBIICHHI
(mmmenanca) - 1 mr., Mcrounwk mwranus it dnnekrpodopesa "Dnpd" — 1 mr., Ocummiorpad
yHUBEpCcalnbHBIN nByXiydeBoit C-55 — 1 mr., Tepmocrar TC-80 — 1 mr., lHenarpudyra K-24 — 1 mr.,
Hentpudyra MIIB-310 — 1 mT. Becol ananutnueckue HR-200 — 1 ., Becbl maboparopusie OHAUS

— 2 mmr., pedppakromerp HNPD 454B2M - 1 mrT., pedpakromerp VYPII - 1 T,
doroanekrpokanopumerp KF 77 — lmr., nearpudyra nmadoparopras OIIK-8 — 1 mr., nentpudyra
nabop-s, MeauiuH-si, HactoibHas I[JIH 16 ¢ Mukpompomec-HOW cucTeMod ympaBia — 1 1mmiT.,

cnekrpodoromerp CD-2000, hepmentep Minifors Speco 6akrepuanbubiii — lmr., Tepmocrat WB4MS
BOAHBIN /c mepememmBanuem/ - 1 mr., tepmocrar TC-1/80 CIIY — 1 mT., ciayxamuMmu Ui
npeacTaBiIeHus y4eOHOH WH(popManmy OONBIIOW ayAUTOPUH TO TUCHMIDIMHE «bromemumuHckue
TEXHOJIOTUI.

*  KowmmnbroTepHbiii kiacc (ydeOHas ayauTopusi) A TPYHNIOBBIX U HMHJIMBUIYaIbHBIX
KOHCYJIbTAIlMH, TEKYIIEro KOHTPOJIS U IPOMEXYTOUHON aTTeCTalluu, OpraHU3aluid CaMOCTOSITEIbHON
paboTel. Aynuropus 00OpyJIOBaHA: CICIHATU3UPOBAHHON (y4eOHOI) mMebenpio Ha 20 mocagodHBIX
MECT, JIOCKOH MeJIOBOH; 000pylOoBaHa TEXHUYECKUMH cpeacTBaMu oO0ydeHus: CHCTeMHBIH OJ0k
PentiumGS850, Monutop BenQ G252HDA-1 mr.; Cucremnsiii 6;iokAthlon 2 X2 250, Monutop
BenQ G252HDA — 8 wr.; Cucremnsiii 610k PentiumD 3.0GHz, Monutop Samsung 740N — 3 miT.;
Mouno6siok IRU T2105P — 2 mt.; Cucremusiit 6ok Pentium G3250, Monutop BenQG955 — 1 mit.;
Cucremnsiii 6ok Pentium G3250, Mounutop BenQ GL2250 — 1 mr.; Cucremubiii 010k Pentium
G3250, Monutop Samsung T200 HD — 1 mwr.; Cucremnsiii 6110k Pentium G3250, MonuTop Samsung
T190N — 1 mwT.; Cucremssiit 6ok Pentium G3250, Monurop Samsung 740N — 1 wr.; IIpoekrop
BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHm4eHHbIM JA0OCTYNOM K ceTtu WHTepHer u
o0ecreyeHrneM JI0CTYyIa B AJIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEeIbHYIO Cpelly OpraHu3alllu.

* IlomemeHnus ansd XpaHeHHs U OPOQUIAKTHYECKOrO  OOCIYKHMBaHHUS  y4eOHOTO
o0opynoBaHus. AyIUTOpUs 00OPYAOBaHa: CIIEIUATN3UPOBAaHHOW MeOenblo Ha § MOCaJOYHbIX MECT;
Boeimsokaol mkad — lwr., Jlamunapssiit mkag — 2 wr., Tepmocrar TC-80 — 2 mt., JIabopaTopHbIii
CTOJI MeTajulndeckuid — 3 1mT., JlabopaTopHblii CTON € pPE3MHOBOW MOBEPXHOCThIO — 2 MIT.,
XonoauIbHUK «ATHanT» — lmt. MUKpockon MOHOKYJISpHBIA — 8 T, Mukpockon "buonam"-1 mr.,
Crepwmzarop naposoit BK-75 IIT "T3MOM" — lwr., Ilunerka aBromatuueckas Jlennumner 0,5-10
M"-1 wt., [lunerka-go3arop"-1 mt., Mukpockon Levenhuk D870T tpunokynsp"-1 mr., IIpoekrop
Ogepxen"-1 mr., IIpoektop View Sonic"-1 mr., IIpoekrop View Sonic"-1 mr., Hoyroyk Lenovo"-2
wit., [Ipunrep Brother -1 mt., [Ipuntep Canon -1 mrT.

6.2.IlporpammHoe oOecnieueHne

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

Kaspersky Endpoint Security nnsiousneca - Crangaptabiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0s6ps 2016r KES. Cuer NePCIL[3-000147 u AKT ot 23H0s6ps 20161
Jln.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. HomepJlunensun
Microsoft 43364238.



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

Office 365 npodeccuonanbublii mutoc st yuammxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2al19c463e.

6.3. Texunueckue 1 31eKTPOHHbIE CPEICTBA
o [IpeseHTanuu no OTAEIBHBIM TEMaM Kypca;
e Cucrema 3JIeKTpOHHOTO TECTUPOBaHUs Ha Oa3e oOpaszoBarensHOro noprana Educa

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jns ocBoeHMsI NUCUUIUIMHBL «BHOMEIUIIMHCKUE TEXHOJIOTUW)» MPUMEHSIOTCS CIEAYIOLINE
00pa3oBaTeNbHbIE TEXHOIOTHH:

1. Hngopmayuonnas nexyus. Jlekuus — 3TO CXKATOE H3I0KEHHUE OCHOBHBIX HAayYHBIX
¢bakToB, yTO sABISETCS 0a30il [UIsl aHalIM3a PacCyXICHUU, OLEHOK.

2. Jlexyusa-seusyanuzayus. B xone NEKIUU CTYIEHT IIPEOOPa30BbIBAET YCTHYIO U MUCHbMEHHYIO
uH(pOpMalMI0O B BU3yalbHYIO (GOpMY, BbIAENsAS MPU 3TOM Hauboliee 3HAYUMBbIE U CYIIECTBEHHBIC
aneMeHThl. Ha Jexuuum HCrosb3yroTcs CXEMbl, PHUCYHKH, YEpTEXKH, ClaiJbl-pe3eHTaluu, K
MOATOTOBKE KOTOPBIX IMpPHUBIEKAIOTCS oOydarommecs. [IpoBeaeHue JeKIUH TPOBOAUTCA B BHJE
CBSI3HOTO Pa3BEPHYTOT0 KOMMEHTHPOBAHUS ITOATOTOBICHHBIX HATIISITHBIX TIOCOOHIA.

3. [Ilpobremnas nexyus. B xone npoOiIeMHON JIGKIIMU 3HAHUS BBOISTCS KaK «HEU3BECTHOEY,
KOTOpO€ HEOOXOIUMO «OTKPBITHY». [IpoOieMHast JIeKIMsT HAYMHAETCS C BOIPOCOB, C IMMOCTAHOBKH
po0JIeMbl, KOTOPYIO B XOJ€ M3JI0XKEHHS MaTepuaia HeoOXoaumo peumuTh. [lpu 3ToM BblABUTaeMas
mpoOyieMa HEe UMEET OJHOTHITHOTO PEIICHUsS, TOTOBOH CXEeMbI HeT. J[aHHBIM THI JICKIIMH CTPOUTCS
TakuM 00pa3oM, YTO JMAEATEIbHOCTh CTYJACHTa IO €€ YCBOGHUIO NPUOIIKAETCS K TIOUCKOBOM,
HCCIIEIOBATENbCKOM. B X0/1€ NeKIMu NpOMCXOAUT AUAJIOT IIPENOAABaTENs U CTY/I€HTOB.

4. Jlexyus-6eceoa. llpeamonaraer HEIMOCPEACTBEHHBIM KOHTAKT MpernojaBarens ¢
aynutopueil. IlpeumyiiecTBo JeKIUu-0ecebl COCTOMT B TOM, YTO OHA IIO3BOJIAET TMPUBJIEKATh
BHUMaHME CTYIEHTOB K HauOojee BaXKHBIM BOIPOCAM TEMbI, OMNPEAEATh COAEpKAaHUE M TeMI
U3JI0’KEHUs1 y4eOHOro MaTepuana ¢ yueToM 0COOEHHOCTEN CTYAEHTOB.

5. Jlekyua c pazbopom KoHKpemuou cumyayuu. B Xone NeKUUU KOHKpETHas CHUTyalus
U3JIaraeTcs YCTHO WJIM B BUJE KpPAaTKOTro auauibMa, BHAE03amUCH U T. M. CTyAEHTbI COBMECTHO
aHAIIM3HUPYIOT U 00CYKIAI0T MPEICTABICHHBIN MaTepHall.

6. Ilpakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJUMOE MOJ PYKOBOACTBOM IIpenoaaBaTess
B y4eOHOI ayauTOpuu, HallpaBlIeHHOE Ha YriyOleHne HayYHO-TEeOpPETUUECKUX 3HAHWHA U OBIAJICHHUE
ONpeeNIEeHHbIMA  METOJIaMU CaMOCTOSITENIbHOM ~ paboThl, KOTOpoe (opMHpYyeT MpaKTUYECKUe
ymenus. OqHolt 3 ¢GopM MPAKTUYECKUX 3aHATHIA B By3€ SIBISETCS CEMHUHAp.

7.  Konnoxeuymel — BUj yueOHOTO 3aHATHS, IPOBOJUMOrO C IEJIbIO MPOBEPKH U OLIEHUBAHUS
3HaHu#l ydammxcs. KolokBuyM MoOXeT MNpoBOAMTHCA B (opMe HMHIUBUAYaTbHOW Oeceabl
MpernojaBaTesis co CTYIeHTOM WM KaKk MaccoBbIil onpoc. B xone rpynnoBoro o0cykKaeHus! CTYI€HTHI
ydaTcsi BBICKA3bIBATh CBOKO TOUKY 3PEHHs IO OINPEAEIEHHOMY BOIIPOCY, 3alUINATh CBOE MHEHHE,
NpUMEHsIsl 3HaHUS, IOJy4YeHHbIE Ha 3aHATHAX MO0 npeaMeTy. B Xoze KoIJIOKBHyMa Takke
poBepsAloTcs pedeparsl, Ipyrue NHCbMEHHbIE padOThl CTYJEHTOB, IPOBOJUTCS 3aciHylUIMBaHHUE
JIOKJIJIOB.

8. Camocmoamenvuas paboma cmyoenmos (cM. 1.4.4).

9. Hucmanyuonnvie obpazosamenvhvie MexHON02UU. ITon JTUCTAaHIIMOHHBIMU
00pa3oBaTeNbHBIMU TEXHOJOTUAMU TOHUMAIOTCS OOpa3oBaTeNbHbIE TEXHOJOIMH, peallu3yeMble B
OCHOBHOM C TMpHUMEHEHHEM HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTed. [lpu ocBoeHuun
JUCHUILIMHBI « BHOMETMIINHCKHIE TEXHOIOTMMY UCTIOIb3YIOTCS CIEAYIOIINE TEXHOIOTUN:

* Kelicosas mexHonocuss — (opmMa JIUCTAaHIMOHHOTO OOyYeHHs, OCHOBaHHas Ha
NPEJOCTaBIEHUN  OOyJaroImuMcsi MH(POPMALMOHHBIX  00pa3oBaTENbHBIX PECypcoB B BHJE
CHeIHaATM3UPOBAHHBIX HA0OPOB Y4eOHO-METOAMYECKUX KOMIUIEKCOB C HMCIOIb30BAaHUEM Pa3IHMYHBIX
BUJIOB HOCUTEINEH nHGOopMaIuu (KecoB);



® UHmMepHem-mexHojlocusl — CII0co0 JUCTAaHIIUOHHOM nepeaayun I/IH(bOpMaI_[I/II/I, OCHOBAHHLIHN

Ha WCIIOJIb30BAaHUH TJIOOATBHBIX W JIOKAIBHBIX KOMITBIOTEPHBIX CEeTed sl oOecreueHus JTO0CTyIa
oOyyaromuxcs K HHGOPMAIMOHHBIM  00pa3oBaTelbHBIM pecypcaM U Uit (opMupoBaHUsS
COBOKYITHOCTH METOJMNYECKHX, OPraHU3alMOHHBIX, TEXHUYECKUX U TPOTPAMMHBIX CPEICTB
peanu3ay U yIpaBieHUs: y4eOHBIM MPOLIECCOM HE3aBHCHMO OT MECTa HaXOXKICHUS €ro CyOBEKTOB.
Ucnonszyercs O6pazoatenpHbiit moptan UI'Y - educa.isu.ru.

VIIL.OOEHOYHBIE MATEPHAJIBI JUIA TEKYIIET'O KOHTPOJIA K
IMPOMEXYTOYHOU ATTECTALLUU

Ouenounvie mamepuanst 0711 6X00H020 KOHMPOJIA

BxoaHOT0 KOHTPOJIS A1 JAaHHOHN JUCIHMIUIMHBI HE TIPETyCMOTPEHO.

Ol(eHOllele mamepuaibl meKyuieco KOHmpoJia

OneHouHble MaTepuaibl TEKYIIEro KOHTpoJis dopMupylorcs B cootBerctBuu ¢ JIHA
yHuBepcuTeTa. B pamkax mucuuruinHel « buoMenuImHCKue TEXHOIOTUMY UCTIOJIB3YIOTCS CIISAYIONINE
(OpPMBI TEKYIIIETO KOHTPOJIS:

® YCTHBII OMpPOC;
e 3amura pedepata (I0KIaaa);
® KOHTPOJIb CAMOCTOSITENTLHOU PaOOTHI.

DoHJ OLICHOYHBIX CPEACTB BKIIOYALT:

KOHTPOJILHBIE BOIIPOCHI;

HepevYeHb TeM JO0KJIa/10B;

BONPOCHI 1 camocTtositenbHoro uzydenus (CPC);
MNEPCUCHb DK3aMCHAIIMOHHBIX BOITPOCOB.

Ha3nauenue oneHOYHBIX CPENCTB: BBIIBUTH copmMupoBaHHOCTH kKomnereHuuu I1K-2 (cm. m.
IIT). CryznenTsl, HE BHIMOJHUBIINE 33JaHUS TEKYILEro KOHTPOJIS MM MOJTYYHBIINE 32 HUX OLICHKY «HE
YIOBJIETBOPUTENIBHO», A0 TNPOMEXKYTOYHOW aTTecTallud He JOMYCKalTcs, IIoKa He OyayT
JIMKBHUJIMPOBAHBI BCE 3a/10JDKEHHOCTH.

—
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10.

12.

Ilepeuenv 6onpocos u 3a0anuil 01 meKywe2o KOHmMpois
Yo u3yyaer reHoMHasi MeIULHA?
B yem cyTh T€eHOMHOTO pelaKTUPOBAHUSA?.
C kaxkoll 1ENbl0 MPOBOAAT PENAKTHUPOBAHME I'E€HOMAa Ha 3Tale 3KCTPaKOpPIOpaIbHOTO
OTUIOJIOTBOPEHHUS ?
Onummre Texnonoruto CRISPR/Cas.
Kakue wMonekynspHble OCHOBBI HCIIOJIB3YIOT IPU CO3JAHMM HOBBIX JIEKAPCTBEHHBIX
cpencT?
UYro u3yyaeTr papMakOKHMHETUKA?
Yro uzydaer GpapmakouHaMHKa ?
UYro u3yuaeT GpapMakoreHeTuka ?
Kak ocCymecTBIIOT KOMIIBIOTEPHOE MPOrHO3UpOBaHME (HapMaKOJIOTHUYECKUX CBOMCTB
JIeKapcTB?
Kaxune koMnbroTEpHBIE METO/IbI IN3aiiHA JIEKApPCTB CYLIECTBYIOT B HACTOSIIEE BpEMs?
B ueM cyTh I€HOMHBIX U TNOCTT€HOMHBIX TEXHOJIOTMH MpU TOUCKE HOBBIX MHUIICHEH
NENCTBUS JIEKAPCTBEHHBIX CPEACTB?
Kakue muieHs-opueHTHPOBaHHBIE TIPETIapaThl CO3/1aHbl B HACTOSIIEE BpeMsi?



13.
14.
15.

16.

17.

18.

19.
20.

21.
22.
23.
24.

25.

26.
27.
28.

29.

30.
31.

32.
33.

34.

35.
36.
37.
38.
39.
40.
41.

42.
43.

44.
45.
46.
47.
48.
49.

Kaxue xonbstoruposannblie 1 JIHK-BakIIMHBI CO3/1aHBI B HACTOSILEE BPEMS?

Kak BrisBIIAIOT crienupuyeckue s KOHKPETHBIX 3a00JIeBaHUN U3MEHEHUS B poTeoMe?
Kak ycTaHaBnmMBaIOT AMATHOCTUYECKH 3HAYUMEBIC TUCTIPOTIOPIUH OCIKOB B MOPAKEHHOM
OpraHe ¥ naToJOTMYECKH U3MEHEHHBIX TKaHIX?

Kakwue nieneBbie mpoTenHbl (MUIIICHH) U HOBBIE BEICOKOA()()EKTHBHBIE METUKAMEHTO3HEIE U
JUAarHOCTUYECKHUE CPEJCTBA HOBOTO ITOKOJICHUS CO3/1aHbl B HAcCTOsLIEE Bpemsi?

Kakue nHIuBUAyanbHBIE JIEKAPCTBA U30UPATEIILHO HOPMATU3YIOIIHE (HYHKIIMOHHPOBAHHE
IIPOTEOMA, CO3JaHbl B HACTOSALLEE BpeMs?

Kakue uMMyHOTpOTIHBIE ITpenapaTshl Ha OCHOBE MOHOKJIOHAJIBHBIX aHTUTEN UCIOIb3YIOT B
onomenuuuue?

Kakue anturena ucnoib3yroT IJ1sl CO3/JaHUs TEXHOJIOTHI aIpeCHOM 10CTaBKH JIEKapCTB?
Kakue cucrembl agpecHON JocTaBKM (DEPMEHTOB, aKTUBHPYIOIIUX JIEKAPCTBEHHBIE
IIpenapaTsl UCIOJIB3YIOT B OMOMeAULIMHE?

Kakue paaronMMyHOKOHBIOTAThl UCIIONB3YIOT B OoMeauIIHE?

OnuiuTe TEXHOIOTUA UMMYHOCENapaIi KIETOK.

Kak nmomny4arot u rzie ucrnonb3yroT HUUTOKUHbBI?

Kakue artuBO3pacTHbIE TEpaneBTUUYECKUE CPEACTBA C MCIOJb30BAaHUEM CHCTEMBI
OMOMapKepOB CTapEHUsI UCIOIB3YIOT B KAUECTBE KIIMHUYECKOW MUIIICHH?

Kakue cnenmanu3upoBaHHbIX (IU(PQGEPCHIUPOBAHHBIX) KIETKH  HCIONB3YIOT IS
BOCCTAHOBUTEJIBHOTO JICUEHHUSI IOBPEKIECHHBIX OPraHOB?

Kaxk ocyiecTBisitOT TpaHCIIAHTAIIMIO IOHOPCKUX KJIETOK?

Onummure TEXHOJIOTHIO MOTYYeHHUs] OnoMarepuala — KJIEeTOK.

Kakumu BO3MOXXHOCTAMH 00Jaat0T CTBOJIOBBIE KJIETKH B IMPAKTUKE NMPUMEHECHHS s
BOCCTAHOBUTEJIBHOTO JICUEHHUSI IOBPEKICHHBIX OPraHOB?

Kakue MopanbHO-3THYECKHE M MPABOBBIE MPOOJIEMBl UCIOJIb30BAHUS CTBOJIOBBIX KJIETOK
CYILLIECTBYIOT?

HazoBute npumepbl IpUMEHEHUS! CTBOJIOBBIX KJIETOK B ACTETHUYECKON MEIUITMHE.

[louemy cTpomasibHbBIE KIETKM SIBIISIFOTCS OCHOBOM BOCCTAHOBUTEIBHON Tepamuu
Oymymiero?

HazoBute 00mactv mpuMeHEHHUsI CTPOMAIIBHBIX KJIETOK B MEIUIIUHE.

OnuiuTe HOBEHIIME WCCIEIOBaHUS B 00JIacTU OHOMEAMIIMHCKUX MaTepHalOB U
TEXHOJIOTHH.

Kakue HOBBIE METOJBI TIONYUYECHHS] MAaTEPUAIIOB M TOKPBITHI C 3aJlaHHBIMU TTapaMeTpamMu
OMOCOBMECTUMOCTH HCTIONB3YIOT B OMOMenuInHe?

Kaxue Onomarepuansl HCIIB3YIOT B B OMOMeAUIIMHE?

B yem cyTh uMIUIaHTaIIUu (SHIOMPOTE3UPOBAHHS)?

Kak co3naroT uckyccTBEHHBIE OPTaHbl?

Touku NpuUNOKEHMs] pereHepaTUBHON MEAUINHBL.

Urto Takoe GmomumeTnka?

JlaiiTe XxapakTepUCTHKY OHOMOIMMepaM U OMOKOMITO3UTaM, UCTIOJIh3YEMbIM B MEIUIIUHE.
JlaiiTe ~ XapakTepUCTUKY  OWOJOTHYECKMM  3aMEHHTENsAM  (ayTOTpaHCIUIAHTATaM,
AJUIOTPAHCIIAHTATaM,KCEHOTPACIIIIAHTATTaM ).

Kakue cuHTeTHUECKHE TPAHCIUIAHTATHI UCIIOIB3YIOT B MPAKTUYECKOW MEAUIIUHE?

Kakue TexHom0rnu U3roToBiICHNUE TUTAHOBBIX UMILJIAHTATOB JJI1 XUPYPTUUECKOTrO
B)KUBJICHHSI TIPY TpaBMax MO3BOHOYHHMKA M KOCTEH deperna CymecTBYIOT B HACTOSIIEE
Bpems?

Onummure TEXHOJIOTUIO TPEXMEPHOU OHoIeyaT TKaHeld U OPTaHoB.

Kakue 6uomarepuainsl, ucnonb3yetot B 3-D npunTepe?

Kakue nHKyOarimoHHbIe YCIOBUS JJIS BBIPAIICHHBIX OPTaHOB JOJKHBI COOTIOAATHCS ?
HazoBuTte nepcnekTuBbl uCnoyib30BaHus 3-D nevaru.

Uto Takoe OMOHMYECKOE MPOTE3UpOBaHUE?

Kak co3nator OmoHn4Yeckiue KOHEYHOCTH?



50. Kakwue cymecTBYIOT NEpCIEeKTUBBI CO3/IaHUsI OMOMCKYCCTBEHHBIX OPTaHOB?

51. B 4em cyTh IMarHocTuka in vivo u in vitro?

52. Kakue HaHOTEXHOJIOTMYECKUE CEHCOPHI M aHAIM3ATOPhI B TPAKTUUYECKON MEIUIIMHE?

53. B u4eMm cyTh YMIOBBIX TEXHOJOTHI?

54. Onummure cozganue U npuHIun padotsel JHK-Mukpounmnos.

55.  Onwumwre co3AaHue U TPUHLHUI Pa0OTHI OETKOBBIX MUKPOUYHIIOB.

56. Onumwure co3gaHue U MPUHIUI PadOTHI TKAHEBBIX MUKPOYHIIOB.

57. Onumwure co3AaHNe U TPUHLIHUI PaOOTHI KIETOYHBIXMUKPOUUIIOB.

58. B uem cyrb HaHoTepanusi? KakoBbl NPUHIUITEI paOOTHI METOAMK HAHOTEPATTUUH?

59. Kakue HaHOTEXHOJOTHH HCHOJB3YIOT MPU CO3JAaHUM W ONTHMHU3ALUHU JIEKAPCTBEHHBIX
cpencTs?

60. Kakue coBpemMeHHBIE CHOCOOBI JOCTaBKM AaKTUBHBIX JICKAPCTBEHHBIX BELIECTB
UCTOJB3YIOTCS B OMoMeuIuHe?

61. Kakue HOBbIE METOABI M CPEJCTBA JEUEHUS HAa HAHOMETPOBOM YpPOBHE CYIIECTBYIOT B
ouomenumHe?

62. Kakue HaHOMAaTepUasbl UCIIOIb3YIOT B UMILIAHTOIOT MU ?

63. Kax ompenensitor 6M0aKTUBHOCTHh MaTepuanoB? CBOHCTBa OOCOBMECTUMOCTH.

64. Kakue maTepuaibl HCHOJB3YIOT IJIs1 SHAONPOTE3UPOBAHUSA?

65. Kakue coBpeMeHHbIE NMEPEBA30YHbIE M AHTHPYOLIOBbIE MaT€pUasibl HAIUIM IPUMEHEHHE
KJIIMHAYECKOU MequInHe?

66. UYro um3ywaer HyrpureHomuka? Kakue nOCTHXKEHHS HYTPUIC€HOMHUKU MCIONB3YIOT IJis
pa3paboTKu HOBOW MPOAYKIIMH, TOBBIIIAIOIIECH KAYeCTBO KU3HU YeToBeKa?

67. Onuumure BIUSHUE MUILEBBIX KOMIIOHEHTOB U MPOJIYKTOB HA SKCIIPECCHUIO T'€HOB.

68. Kak ocymiecTBisieTcsi HyTpUEHTHAsE KOPPEKIHSI BO3MOXKHBIX MOCIEICTBUNA T€HETUYECKOTO
nosimMopduzma? UTo Takoe reH-TMeTHBIC B3aUMOICHCTBHS?

69. Kak OCYILIECTBISIOT TeHETUYECKOE TECTUPOBAHUE HACJIEICTBEHHOM
MIPEIPacroIOKEHHOCTH U KaKOBBI BO3MOYKHOCTHU MEPCOHU(ULIMPOBAHHON AUETOTEPAIINU B
npouIaKTUKE U JIeUeHUH 3a00IeBaHUN yeroBeKa?

Ilepeuenv mem u 3a0anuii 01 camocmosmenvroco uzyuenus (CPC)

Tema 2.4. 'eHOMHBIE ¥ IOCTT€HOMHBIE TEXHOJIOTMHU ITPH IMOMCKE HOBBIX MUIIEHEH
Kaxue xonbproruposannsie u JIHK-BakIIMHBI CO3/1aHBI B HACTOALLEE BPEMS?
Kak BrIsBIIAIOT crienupuyeckue 11l KOHKPETHBIX 3a00JIeBaHNN U3MEHEHUS B IpoTeoMe?
3. Kak ycraHaBiIMBaIOT JMAarHOCTUYECKH 3HAUHMMBbIE JUCHPONOPLUU OEIKOB B MOPAKEHHOM
OpraHe M NaToJOrM4e€CKH N3MEHEHHbIX TKaHAX?
4.  Kakue 1eneBble NpOTEUHb! (MUILIEHN) U HOBBIE BBICOKO3()()EKTUBHBIE METUKAMEHTO3HbIE U
JUAarHOCTHYECKHUE CPEJICTBA HOBOTO ITOKOJIEHHS CO3/IaHbI B HACTOSLIEE BpeMs?
5. Kakue nHAMBHIyalbHbIE JIEKAPCTBA U30MPATENHHO HOPMaIHU3YIONMe (GyHKIIMOHUPOBAHHE
IIPOTEOMA, CO3JaHbl B HACTOAIEE BpeMs?
6.  Kakme MMMyHOTpPOIIHBIE IIpenapaThl HA OCHOBE MOHOKJIOHAJIBHBIX aHTUTEIN UCIOJIb3YIOT B
onomeauuue?

N —

Tewma 2.5. IMMyHOTpOMHBIE MpenapaThl HA OCHOBE MOHOKJIOHAJIbHBIX aHTUTET.

1. Kakue anTrTtena ucnosib3yroT sl CO3AaHUs TEXHOJIOTUM aApeCcHON JOCTaBKH JIEKApCTB?

2.  Kakue cucrempl aapecHOW [OCTaBKH (PEPMEHTOB, AKTHUBUPYIOIINX JIEKAPCTBEHHBIC
npenapaTsl UCIOJIB3YIOT B OMoMeauInHe?

Kakue paarnonMMyHOKOHBIOTAThl UCTIONB3YIOT B OroMeauIHe?

4. OnumuTe TEXHOJIOTUHA UMMYHOCETIapaIiK KIETOK.
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Tema 3.2. buonoruueckre BO3MOXKHOCTM NPUMEHEHHUSI  CTBOJOBBIX  KIETOK  JUISt
BOCCTAHOBHUTEJIBHOTO JIEYEHHS TTOBPEXKIECHHBIX OPTaHOB.

1. Kakumu BO3MOXHOCTSIMH 0O0Ja/al0OT CTBOJIOBBIC KIJIETKH B IPAKTUKE MPUMEHEHUS IS
BOCCTaHOBUTEJIHLHOTO JICUEHUS TTOBPEKICHHBIX OPraHOB?

2. Kakme MOpanbHO-ITHYECKHE M MPABOBBIC MPOOIEMBI MUCTIOIH30BAHUSI CTBOJIOBBIX KIIETOK
CYIIIECTBYIOT?

3.  HazoBurte npumepbl NPUMEHEHHS CTBOJIOBBIX KJIIETOK B 3CTETUYCCKOM MEIHUITIHE.

4. Tlouemy cTpoManbHble KJIETKH SIBJISIOTCSI OCHOBOM BOCCTAHOBHUTENIBHOM Tepamnuu
Oymymiero?

5. Ha3zoBuTe oGnactu IMIPUMCEHCHUA CTPOMAJIBHBIX KJICTOK B MEAUIIUHE.

Tewma 4.2. buomaTtepuaiibl 1 OMOMEXaHHUKa TKaHHU.

1.  Onummure HOBEHIINE HWCCIEAOBAaHUS B OOJACTH OMOMEIMIMHCKHX MAaTEpUAIIOB U
TEXHOJIOTHH.

2. Kakue HOBBIE METO/BI NOJYYEHUSI MAaTEPUAJIOB M MOKPHITHI C 3aJJaHHBIMU MapamMeTpamMu

OMOCOBMECTUMOCTH HCIIONB3YIOT B OMOMETUITUHE?

Kaxue Onomarepuansl UCIOIB3YIOT B B OMoMeuLHE?

B yem cyTh uMIUIaHTaUU (3HIAONPOTE3UPOBAHMUS)?

Kak co3narot uckyccTBeHHbIE OpraHbl?

ToukM NpHUIIOKEHNS pEreHEPaTUBHON MEAUIIMHBL.

UYro Takoe 6momumeTuka’?

8.laliTe XapakTepuCTUKy OMOTIOJIMMEpPaM U OMOKOMIIO3UTaM, UCIIOJIb3YEMbIM B MEIMIIMHE.

JlaiiTe ~ XapakTepuCTUKy  OHMOJOTHMYECKMM  3aMEHHUTENsM  (ayTOTpaHCIUIaHTaTaM,

JJIOTPaHCIIaHTAaTaM,KCEHOTPACIIIIaHTATTaM).

Kakue cunTeTnueckue TpaHCIIIaHTaThl UCIIONB3YIOT B IPAKTHUUECKON MeIUIIMHE?

10. Kakue TEXHOJOTMM W3rOTOBJIEHUE TUTAHOBBIX WMILIAHTATOB JJI XUPYPTUUECKOIO
B)KMBJICHHS TP TpaBMax ITI03BOHOYHMKA M KOCTEH 4Yepena CYIIECTBYIOT B HACTOSIIEE
Bpemsi?

11. Onummre TEXHOJIOTHIO TPEXMEpPHOU OHUoneyaT TKaHel U OpraHoB.

12. Kakue 6uomarepuaibl, UCIIOJIB3YelOT B 3-D npuntepe?

13. Kakue MHKYOallMOHHBIE YCIOBHUS AJISl BBIPALLIEHHBIX OPTaHOB JOJDKHBI COOII0AATHCS?

14. Ha3zoBute nepcrneKkTUBHI UCTIOIb30Banus 3-D meyaTu.

15. Yto Takoe OMOHMYECKOE MPOTE3UPOBAHUE?

16. Kak co3maror OMoHHYeCcKHE KOHEYHOCTH?

17 Kakue CYHICCTBYIOT NICPCIICKTHUBLI CO3TaHUA 6I/IOI/ICKYCCTBCHHHX OpraHOB?

e e A
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Tewma 5.1. JInarnoctuka in vivo U in vitro.

B ueMm cyTh auarnoctuka in vivo M in vitro?

Kakune HaHOTEXHOIOTNYECKUE CEHCOPBI M aHATIU3aTOPbI B MPAKTUYECKON MEIUIIUHE?
B yem cyTh YHMIIOBBIX TEXHOJIOTUI?

Onumure co3aanue u npunuun padors! JHK-mMukpounmnos.

Onummre co3aaHue U MPUHIUI Pa0OTHl OETKOBBIX MUKPOYHIIOB.

OnumuTe co3AaHue ¥ MPUHIIAT pabOThl TKAHEBBIX MUKPOYHIIOB.

Onummre co3aaHue U TPUHIUI Pa0OTHI KIETOYHBIXMUKPOYHIIOB.

NoUnhELDd—

Tema 6.1. Mcnonb30Banue JOCTHXKEHUH HYTPUTEHOMUKH AJIsi pa3paOOTKM HOBOM NMPOIYKIIMH,

MOBBIIIAIOIIEH KaueCTBO JKU3HH.

1. Onummure BIUSHUE NUILEBBIX KOMIIOHEHTOB U MPOAYKTOB Ha SKCIIPECCHUIO T€HOB.

2. Kak ocymectBisieTcssi HyTpUEHTHAsE KOPPEKIMS BO3MOXKHBIX MOCIEACTBUM M€HETUYECKOTO
nosumopdusma? YTo Takoe reH-AueTHbIE B3aUMOACHCTBUSA?



Ilepeuens mem peghepamog (ycmHwvlx 00KIA008, Npe3eHmayuii)

1.  Konstoruposanusie u JIHK-Bakuunsl 21 Beka.

2.  HM3meHenwus nporeoma Mpu pa3InyHbIX 3a00JI€BAHUSX YETIOBEKA.

3. lleneBble NpoTEeWHBI (MHUIICHH) W HOBBIC BBICOKOA(P(HEKTHBHBIE MEIUKAMCHTO3HBIE U
JMarHOCTHYECKHE CPEICTBA HOBOT'O TTOKOJICHUSI.

4. OOmme TMNPUHIUIBI TEXHOJIOTHH BBIJCICHUS CTBOJIOBBIX KIETOK K KIHHHYECKUM

UCIBITAaHUSIM.

5 banku cTBONOBBIX KiIeTOK. KneTounslie TuHNUM.

6 PannonMMyHOKOHBIOTAThI B OMOMETUITHE.

7. CTtpomanbHbIE KJIETKH -OCHOBA BOCCTAHOBUTEIHLHON Tepanuu OyayIero.

8 [lepcriekTHBBI cO3AaHMsI OMOMCKYCCTBEHHBIX OPTaHOB.

9 [TepcnektuBel ucnonas3oBanus 3-D neuatu.

10. WMnmaHThl U3 «HEKU3HECIIOCOOHBIX» OHMOJOTMYEeCKHX TKaHed (OMoKIanaHbl cepiua,
OMOTPOTE3bI KPOBEHOCHBIX COCYIOB) (METUIIMHCKHUE U3ICIIHS).

11. IlepcrneKTUBBI YUMOBBIX TEXHOJOTHUH.

12.  HyTtpueHTHas KOppeKIus BO3MOKHBIX OCIEACTBUIM FEHETUUECKOTO MOIUMOPPHU3MA.

Ol(eliolIHble mamepuaiivl o1 npomeofcymoqnoﬁ ammecmauuu

®opma IpoMEeKYTOUHOM aTTecTaluu - Ik3amen. Crucrema oneHoK: narudabHas. OC sToro tuna
JOJDKHBI BBISBIISAITH CTEIIEHb OCBOGHHMS TEOPETHYECKMX 3HAHUHM Kak 0a3y mius (OpMUpOBaHUS
KOMIIETCHIIMM, YMEHHUS HX TMPUMEHATh B CHTYalUAX, MOJACIUPYIOIINX MPOodecCHOHATBHYIO
IeATeNLHOCTD, a Takke chopmupoBaHHOCTH KomriereHImu [1K-2, 3asBnennoii B n.111.

K sK3aMeHy A0IycKaloTCsl CTYIEHTHI, BBIIIOJIHUBIINE B MOJHOM O0ObEME ayJUTOPHYIO Harpysky,
CaMOCTOSITENIbHYIO Pa0OTy, YCIICIIHO CIaBIIME BCE NMPEIYCMOTPEHHBIE (POPMBI TEKYIIETO KOHTPOJIS.
CTYI[CHTI)I, HMCIOMUC 3aJ0JDKCHHOCTh II0 TCEKYIIEMY KOHTPOJIO, JOJIKHBI BBIIIOJIHUTE BCC
o0s3aTeNbHbIe BUJbI JEATENbHOCTH MO Y4eOHOMY IUIaHy, M TOJBKO 3aTeéM JIONYCKAaroTCs K cjaade
9K3aMeHa. JK3aMeH MPOBOJUTCS B (OpMe YCTHOTO cobeceJoBaHMsl.

OreHka 0TBeTa OCYIIECTBIISIETCS B COOTBETCTBUE CO CIEAYIOUIMMH KPUTEPUSIMU: TOJIHOTA OTBETa
Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OWJIeTa, CTETIEHb BIAJICHUS MaTEPHAIOM, U3JI0)KEHHOTO B OCHOBHBIX U
JIOMIOJTHUTEIbHBIX UCTOUHUKAX JIUTEPATYpHl, CTENIEHb BIIAJCHUS MPOPEeCCHOHATbHON TEPMUHOIOTHEN U
MOHSATUHHBIM arrmnapaToM JUCHUIIIIMHBIL; ITOJIHOTA OTBETOB HA JOIMOJHUTCIIBHBIC BOIIPOCHI.

LIpumepnwiii cnucok 60npocoé K 9K3ameHy
. Ucropus pa3BuTHs OMOMETUIIMHCKUX MCCIIEOBAHUH.
. OcHOBHBIE HaNpaBIEHUS HCCIEI0BaHUN B OMOMEIUIINHE.
. CoBpeMeHHbIe HalpaBJIeHUS Pa3BUTHS OMOMETUIIMHCKUX TEXHOJIOTUH.
. OTHYeCKHUe BOMPOCHI UCTIOIb30BAHUS HOBBIX TEXHOJIOTHH.
. 'eHOMHas MenuIMHa.
. 'eHOMHOE penakTupOBaHHE.
. PenaktupoBaHne reHoMa Ha 3Tare SKCTpaKkopIopaIbHOTO OIUIOAOTBOPEHUSI.
. Texnonoruu CRISPR/Cas.
9. MonexynsapHble OCHOBBI CO3/1aHUS HOBBIX JIEKAPCTBEHHBIX CPEACTB.
10. ®apmakoknHEeTHKA (HAa MOJIEKYJIIPHOM YPOBHE).
11. ®apmakoarHaMHKa (HAa MOJIEKYJIIPHOM YPOBHE).
12. ®apmakoreHeTrka (Ha MOJIEKYISIPHOM YPOBHE).
13. KoMnbroTepHO€E IPOrHO3MpPOBaHKE (PapMaKOJIOTHIECKUX CBOIMCTB JIEKApCTB.
14. TloHsiTHEe 0 KOMIBIOTEPHBIX METOJIAX JU3ailHA JEKAPCTB.
15. T'eHOMHbBIE M TIOCTT€HOMHBIE TEXHOJIOTMM IPU IIOMCKE HOBBIX MHILIEHEH JEHCTBUSA
JIEKapCTBEHHBIX CPEJICTB.
16. Co3nanne MUILIEHb-OPUEHTUPOBAHHBIX ITpenapaToB (KoHborupoBaHHbXx U JIHK-BakuyH).

03N N KW



17. BeigBneHHE CHEU(PUUECKUX JUIsI KOHKPETHBIX 3a00JIeBaHMN H3MEHEHHWH B IPOTEOME,
YCTaHOBJICHHE TUArHOCTHUYECKH 3HAYUMOW TUCHPONOpUUU OEIKOB B MOPAKEHHOM OpraHe u
MIATOJIOTUYECKH U3MEHEHHBIX TKaHSIX.

18. OGHapyx)eHHe IeIeBbIX MPOTEHHOB (MHUIIEHEH) M CO3/JaHME HOBBIX BBICOKOA(D(EKTUBHBIX
MEAMKAMEHTO3HBIX U JUArHOCTUUYECKUX CPEACTB HOBOT'O IIOKOJIEHMS.

19. Co3ganue g OOJBHOTO WHIAMBUAYAIbHBIX JIEKAPCTB, HM30UpATEbHO HOPMATU3YIOMIMX
(yHKIIMOHMPOBAHUE MTPOTEOMA.

20. UmmyHOTpOMIHBIE IIperapaThl Ha OCHOBE MOHOKJIOHAJIbHBIX aHTUTEIL.

2]1. AHTUTEna Kak OCHOBHOM HMHCTPYMEHT MJIsi CO3[aHUSl TEXHOJOTMH aJpecHON IOCTaBKU
JIEKapCTB.

22. CucteMbl aIpecHOil OCTaBKU ()EPMEHTOB, AaKTUBUPYIOIIUX JIEKAPCTBEHHbIC IMPENapaThl.
PannonMMyHOKOHBIOTATHI.

23. TexHOJIOTUH UMMYHOCENapaIuu KJIETOK.

24. TlepcrieKTUBBI Pa3BUTHS MPOU3BOICTBA IUTOKHMHOB.

25. Hcmonb30BaHUE TEXHUKH PEKOMOWHAHTHBIX HYKJICHHOBBIX KHCJIOT TP HW3TOTOBICHHUU
IIUTOKUHOB.

26. KnuHuueckoe npuMeHeHue UTOKUHOB. IlepcrnekTuBbl aHTULIMTOKMHOBOM TEpaInu.

27. AHTUBO3pACTHBIE TEPANEBTUYECKUE CPEACTBA C HCIOJIb30BAHHUEM CHUCTEMBI OMOMapKepOB
CTapeHus B KaUeCTBE KIMHUYECKON MUILIECHHU.

28. [Ipumenenne  coenuanu3upoBaHHBIX  (AUPPEPEHUUPOBAHHBIX)  KJIETOK  JUIA
BOCCTAaHOBUTEJIBHOIO JIEUEHUS IOBPEXKIEHHBIX OPraHOB.

29. TpancrutanTanus JOHOPCKHUX KIETOK.

30. JlocTaBKa KJIETOK B COOTBETCTBYIOIME OpraHbl TOKOM KpOBHU. TE€XHOJIOTHS MOIY4YEHHUS
OoromMaTepuasna — KJIeTOK.

31. buonornyeckue BO3MOKHOCTH MPUMEHEHHUS! CTBOJIOBBIX KJIETOK ]IS BOCCTAHOBUTEJIBHOIO
JICYCHUS TTOBPEKIACHHBIX OPraHOB.

32. XapakTepHucTHKa IpyIIl CTBOJOBBIX KJIETOK.

33. MopaJlbHO-3THYECKHE U TIPABOBBIE MPOOJIEMBI HCTIOIb30BAHUS CTBOJIOBBIX KJIETOK.

34. IlpuMeHeHue CTBOJIOBBIX KJIETOK B ACTETUYECKON METUIMHE.

35. CtpoManbHbIe KJIETKH — OCHOBAa BOCCTAHOBUTENBHON Tepanuu OyayILero.

36. CBoiicTBa U IPUMEHEHHUE CTPOMAIIbHBIX KJIETOK B MEIULIUHE.

37. Hogeiimue uccieaoBaHus B 00JacTi OMOMETUIIMHCKUX MAaTEPUAIOB U TEXHOJIOTHI.

38. Pa3paboTka METOAOB IOJIyY€HUsI MaTepUATIOB M MOKPHITHHI € 3aJaHHBIMU HapaMeTpamu
OMOCOBMECTUMOCTH.

39. CoBeplilIeHCTBOBaHME METOJI0B IKCIEPUMEHTAIbHO- KIMHUYECKOTO MPUMEHEHUS U3JIEIUN U3
OMOCOBMECTUMBIX MaTE€PHAJIOB.

40. buomarepuasnsl U OMOMEXaHUKA TKAHH.

41. UmnuanTtanus (9HI0MPOTE3UPOBAHUE).

42. Co3naHue UCKYCCTBEHHBIX OPTraHOB.

43. PerenepaTuBHas MeIUIIMHA.

44. buoMumeTHKa.

45. buonoaumeps! 1 OMOKOMIIO3UTHI, UCTIOIb3yEMbIE B MEHUIIMHE.

46. buocTuMymALMS pereHepal TKaHEeW MalMeHTa ¢ MOMOILBIO CTBOJIOBBIX KJIETOK.

47. buonoruyeckue IMOKPBITUS HA OCHOBE METOJA KYJIbTUBUPOBAHUS KIETOK KOXKHU
(anaepMonuToB, GUOPOOIACTOB).

48. Kommepueckre KIEeTOUHbIE TPOAYKTHI, IPUMEHSIEMbIE TIPU JIEYCHUU 1€(HEKTOB KOXKH.

49. Hcnosb30BaHME KOHCEPBHUPOBAHHBIX KJIETOK M TKaHEW, a TaKkXkKe TKaHEHMH)KEHEPHBIX
KOHCTPYKLHUI B TPAHCIIJIAHTOJIOTMH, PEKOHCTPYKTUBHBIX ONEPALIUAX.

50. buonornueckne  3aMeHHTENU (ayToTpaHCILIaHTaTHI, QUIOTPAHCIUIAHTATHL U
KCEHOTPACILJIAHTaThI).

48. CUHTETUYECKHUE TPAHCIIJIAHTATHI.



49. M3roroBiieHNE TUTAHOBBIX HMMILJIAHTATOB JUISI XUPYPTrU4YECKOrO BXKUBJIEHHMS IPU TPaBMax
MO3BOHOYHHUKA M KOCTEH uepena

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

Tpexmepnast 6buoneyarb TKaHEH U OPTaHOB.
buomarepuansl, ucnonszyemsie B 3-D npuntepe.
NukyOannoHHbIE YCIOBUS ISl BRIPAIIICHHBIX OPTaHOB.
[TepcniexTuBbI UcTiONb30BaHuA 3-D nevaru.
buonnueckoe npore3upoBaHue.

Cosnanne OMOHUYECKUX KOHEYHOCTEN.

[TepcriekTHBBI CO3AaHMSI OMOUCKYCCTBEHHBIX OPTaHOB
Jnarnoctuka in vivo u in vitro.
HanoTtexHonornueckue CEHCOPBI U aHATTU3ATOPBI.
YurmoBble TEXHOJIOTHH.

JTHK-MHUKpOUHIIBL.

benkoBble MUKPOYMIIBI.

TkaHeBbIe MUKPOYHIIBI.

KneTounbie MUKpOYUIIBI.

JlocTaBKa aKTUBHBIX JIEKAPCTBEHHBIX BELIECTB.
Hcnons30Banre HAHOMATEPUAIOB B UMILIAHTOJIOTHH.
Marepuans! Uil 3HIOIPOTE3UPOBAHMUS.

[lepeBsi30uHbIe U aHTUPYOLIOBBIE M MAaTEPUAJIBI.
Hcnonp3oBaHnne JOCTHKEHHM HYTPUTCHOMMUKH IS

MOBBIIIAIONIEH KaueCTBO JKU3HHU.
74. BnusiHMe NULIEBBIX KOMIIOHEHTOB U MIPOJYKTOB Ha 3KCIPECCUIO TE€HOB.

75. HyTpueHTHast KOppeKIsl BO3MOXKHBIX MOCIEACTBUIA T'€HeTHYecKoro noinuMoppusma. ['en-
JMETHBIE B3aUMOJEHCTBHS.
76. IlepcrieKTHBBI I€HETHMYECKOIO TECTUPOBAHUS HACIIEICTBEHHOM MPEpPACIIOIIOKEHHOCTH U
BO3MO>XHOCTH MEPCOHU(PUIIMPOBAHHON AUETOTEPANIUU B IPOPUIAKTHKE U JICUEHUU.

Pazpaboruukn:

, \T:;r/i— npodeccop, 3aB. Kadeapoi
/
(moAmucek), :
Y
7Y k.6.1. mom. I".B. IOpunosa
\Uighdruce)

Hanorepanus. [Ipuniun paboThl METOAMK HAHOTEPAIIUUY.
HanotexHosoruu B CO31aHuM M ONTUMHU3ALUH JIEKAPCTBEHHBIX CPEACTB.

HoBrle MeTOIBI 1 CpeacTBa JICUHCHNA HA HAHOMETPOBOM YPOBHC.

buoakTuBHOCTH MaTCpUaJIOB. CBolicTBa 6MOCOBMECTHMOCTH.

pa3pabOTKW HOBOW MPOAYKIUH,

B.I1. Canosaposa

[Tporpamma coctaBnena B coorBercTBuH ¢ TpedoBanusMu @I'OC BO no nanpasnenuto 06.04.01
buonorns.
[Iporpamma paccMoTpeHa Ha 3aceaHud  Kadeapsl

ouounxenepuu u ouonndopmaruku 17.04.2024 r. nporokon Ne 15.

(U3UKO-XMMHYECKOH  OMONIOTHH,

: y S
3aB. xaenpoit, 1.6.H., mpodeccop B.I1. Canosaposa @awﬁ
Hacmoswas npoepamma, ne Modcem 6bimb 60Cnpouséedenda Hu 6 Kaxoil gopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuieHus Kageopuvl-paspabomyuxa npozpammoll7



