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. Ileap 1 3a7a49u AMCHUIINHBI:

Hean: ®opmupoBaHue 3HaAHUN O COBPEMEHHBIX OMOTEXHOJIOTMYECKUX METOJax pa3paboTKH,
MPOU3BOJICTBA W KOHTPOJISI KauecTBa JIEKAPCTBEHHBIX IMPENapaTroB, a TakKe O IMepPCHEeKTUBaX
pa3BuTHs OnodapmaleBTHIeCKONH HHAYCTPUHU

3agaun:
o OSHaKOMI/ITB C OCHOBHBIMH IIpUHOUIIaMU U COBPEMCHHBIMU HAIIpaBJICHUAMUA 6HOT€XHOJ’IOFI/II/I

nexapctBeHHbIX cpeacTs (BTJIC);

e U3yuuth ocHOBHBIC BUBI U 0coOeHHOCTH BTJIC, Biusitue nexapcTBenHoi Gopmbl Ha
OMOJI0CTYITHOCTD U 3PPEKTUBHOCTH OMOMPENapaToB,

e PaccMOTpeTh OCHOBHBIE MHHOBAIIMOHHBIE MOAXO/IbI, UCIIOJIB3YEMbIE JJIsl CO3AaHUs
JICKAPCTBEHHBIX CPEJICTB U 001aCTH MPAKTHIECKOTO UCTIOIB30BAHUS
O6unodapmarieBTHUECKUX MPenaparos;

e O3HakoMHuTh ¢ TpeOOBAHUAMU 0€30MACHOCTH U CTaHApPTaMH PETUCTPALH
OMOTEXHOJIOIMYECKUX PenapaToB

II.MECTO JUCIIAIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOnas nuctmiuinaa b1. B.14 «brOTEeXHOIOTHS JICKapCTBEHHBIX CPEJICTBY» OTHOCHUTCS
K 4acTu, (OpMUPYEMOIl yHaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH.

2.2. JIns u3ydeHUs NAaHHOW Y4eOHOM IMCIUIUIMHBI HEOOXOIMMBI 3HAHUS CTYACHTOB B
00J1acTH XUMHUH, MAaTEeMaTUKH, HaAyK O OMOJOrMYECKOM pa3HOOOpa3uH, KJIETOYHOH OMOJIOrHH,
OMOXMMUM, TEHETUKH, OHO(DU3UKH, MOJEKYIIPHONM OWONOTHH KJIETKH, HWMMYHOJIOTHH,
MaTeMaTHYECKUX METOJ0B, OMOTEXHOJIOTUH, OMOMH(DOPMATUKH, OMOUHKEHEPUH.

2.3. IlepedyeHb MOCIEAYIONUX YICOHBIX TUCIUILUIAH, JUISI KOTOPBIX HEOOXOJMMBI 3HAHUS,
YMEHHsI U HaBBIKH, (popMHpyeMble NaHHON ydeOHOU mucuumiuHo: «KOHTponb kKayecTBa U
METO/Ibl OLIEHKH 0€3011aCHOCTH OMOMpEenapaToB, PeAIUIIIOMHas IPAKTUKA, B TOM YHCIIe HAyYHO-
uccienoBareabckas padboTa, BeinonHeHrne BKP.

1. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIMHBI

[Iponiecc  ocBoeHMsI IUCLMIUIMHBI HampaBlieH Ha (OPMUPOBAHME KOMIIETEHIUI
(xommnerenuuu) B cootBeTcTBUU ¢ PI'OC BO 1 OIl BO no nanHOMY HanpaBJIEHHUIO TOATOTOBKU
06.05.01 «buonnxeHepust 1 6GMOMHPOPMATUKAN:

[1K-2: Cnoco0GeH TMJIaHUPOBaTh, OPTAHW3OBBIBATH M KOHTPOJHMPOBATH IIPOBEICHHE
UCCIICIOBAaHUM, BBIOMPAaTh METOAbI M CpEJCTBA pEIIeHUs IMOCTABIEHHBIX 3aJad, CTPOUTh
MaTeMaTHYECKUEe MOJICIH, OCBaWBaTh HOBBIE HH(OPMAIMOHHBIE W MPOTPAMMHBEIE PECYPCHI,
NOJy4aTh Hay4HbI€ Pe3yJibTaThl C KCIIOJIb30BAaHHMEM COBPEMEHHBIX METO/I0B, 000pYyIOBaHHUS,
BBIYUCITUTENFHBIX KOMILUIEKCOB B 00JacTH CBOEH MPO(ECCHOHATBHON AEATENbHOCTH, TOTOBUTh

TEKCThI OTYETHOM AOKYMCHTAIIUU U HY6HHKaHHﬁ.

Hepequb IJIAHUPYEMBIX PE3YyJbTATOB OﬁylleHl/lﬂ no TMCHMUIIJIMHE, COOTHECCHHBIX C
HHIAUKATOPAMH JOCTHKCHU S KOMIIeTEeHI Uil

Crioco6eH IaHnpOBaTh,
OpPTraHHU30BbIBATh U
KOHTPOJINPOBATh
MIPOBEJICHNE UCCIIE0BAaHUH,
BEIOMPATh METOBI U

3HaeT KJIacCHu4YecKue u
COBPEMCHHBIC METO/IbI
WCCIIEIOBAaHUH, TIPH
peanu3anuy HayYHbIX
ITPOCKTOB MMPUMCHACT

Komnerennus Nuaukaropsl PesyabTarsl 00yueHust
KOMIIeTECHIM I
K-2 HJIK 1k 2.1 3HaTh: JOCTIDKCHUS U MHHOBAIMOHHbBIC

MYTH Pa3BUTHsI ONOUHKEHEPHBIX
TEXHOJIOTHH B MEJIMIINHE

YMeTh: IPUMEHSTH KJIACCHYECKUE U
COBpEMEHHBIE METOIbI UCCIICAOBaHUH,
WHPOPMAITMOHHBIE PeCypChl B 0a3bl




CPEJICTBA pEIICHUS
MOCTABJICHHBIX 3a/1a4,
CTPOUTHh MAaTEMAaTUYCCKHUE
MOJIEJIH, OCBaMBaTh HOBBIC
WH(GOPMAITMOHHBIE U
MPOTPaMMHBIE PECYPCHI,
[I0JIy4aTh HAy4YHBIE
pEe3yJIBTaTHI C
WCTIOJIb30BaHHEM
COBPEMEHHBIX METO/IOB,
o0opyIoBaHHMs,
BBIYUCITUTEIBHBIX
KOMIIJIEKCOB B 00JIaCTH
CBOCH MPOECCHOHALHOM
JeSITeNIbHOCTH, TOTOBUTD
TEKCThI OTUETHOU
JIOKYMEHTAIIUU U

Iy OJTMKAITHHA,

MH(QOPMaIMOHHBIE PECYPCHI U
0a3bl JAHHBIX, METO/IBI
(opmanu3aLuy U peleHus
3aJa4, aHaJIu3a HayqHbIX

JTAHHBIX, METOIbI (hOPMAITU3AIIUYU U
pelieHus 3a1a4, aHaIn3a HayIHBIX
pe3ynbTaToOB

Baaners: OCHOBHBIMUM METOJAMH,

pe3yIbTATOB croco0aMu ¥ CpeJICTBAMU MOJTyUCHHS,
XpaHeHus, 00pabOTKH M aHaIN3a
MOJy4eHHOH HH(popMaun
MOJIb30BaThCA JEUCTBYIOIIUMU
HOPMATHUBHO-TIPABOBBIMHU JIOKYMEHTAMH

HJIK nk 2.2 3HaTh: KJIACCUYECKHE U

CrnocoOeH npo(eCCUOHANBHO | COBPEMEHHBIC METO/Ibl UCCIICOBAHUS

paboTtats ¢ 1 000pyI0BaHNE,

HCCIIEIOBATEIILCKUM, CICIMATN3UPOBAHHBIC TTAKETHI

UCTIBITATENLHBIM nporpaMm

00opyZ0OBaHHEM U YMeTh: apryMeHTHpPOBaHO U3JIaraTh

YCTaHOBKaMH, COOCTBEHHYIO MO3UIIHIO 110 BEIOOPY

BBIYMCIIUTEIbHBIMA METO/IOB M 000PYAOBaHHUS

KOMITJICKCaMH, Buaanern: HaBBIKAMU PUMEHEHHUS

CrIeaJIn3nPOBAHHBIMHU
NaxkeTaMu nporpamMm

METO/I0JIOTHYECKHUX ITOAX0A0B IS
Pa3pabOTKH HOBBIX TEXHOJIOTHHA

HJIK 11x2.3
Brazeer cTaTHCTHYECKUMU
MeToaMu 00paboTKu
SKCIICPUMCHTAJIbHBIX
pe3yJIbTaToB; COCOOCH
HaXOJIUTh U OCBAHBATh HOBBIC
HpOrpaMMHbBIE PECYPCHI U
HPUMEHSTh MPUKIIATHBIC
KOMIIBIOTEPHbIC
MPOTPaMMHBIE KOMILJIEKCHI;
MIPEACTABIIATH PE3YIILTATHI
UCCIIeIOBaHUiA 1 pa3paboTok
B BHJIC OTYETOB, JOKJIA/IOB,
MyOJTUKAIMA B HAYTHBIX
U3/IAHUSIX.

3HaTh:coBpeMeHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH A5l cOopa, 00paboTKU U
pacIpocTpaHeHUs] HayYHOU
uHpopMaIuu, 6a3bl JaHHBIX,
HpOrpaMMHBIE IPOIYKTHI H PECYPCHI B
00acTi OMOTEXHOIOTUI
JIEKapCTBEHHBIX CPECTB;

YMeTh: IpOoBOANTH TOKCK, AHAIIU3,
AQHHOTUPOBAHHE U peepHpOBaHUEC
COBPEMEHHOW HAay4HOM JIUTEpaTypHl,
C03/1aBaTh JITOPUTM HCCIICIOBAHUS 110
BBIOOPY M UCIIOJIH30BAHUIO
OHMOJIOTUYECKUX CHCTEM U TEXHOJIOTHIA;
Baagerb: cTaTHCTHYECKHMHU METOIaMU
00pabOTKH IKCTIEPUMEHTAITBHBIX
pe3yJIbTaTOB, HAaBBIKAMU PabOTHI €
MEPUOIMUSCKIMHU M3IaHHUSIMH,
MOJATrOTOBKM MaTepuaja Uil Hay4YHBIX
nyOMUKaMiA, HATUCAHUS U
(hOopMHPOBaHMS OTYETOB, JIOKJIAJIOB.




IV.COAEP/KAHUE U CTPYKTYPA JUCHUITJINHBI

O0beM AMCUMIUIMHBI COCTaBJAET 4 3aueTHIX eauHuIbl, 144 gac. Jlekuuu-14 gac. [paktuaeckue 3anstusi— 30 yac CamocrosiTenbHas padboTa
-70 gac.

N3 Hux peanusyercs ¢ UCHOJb30BAaHUEM JJIEKTPOHHOTO OOYUYEHHUS U JUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TeXHOJIoTUN He MeHee 20% 4JacoB OT
ayJIMTOPHOU pabOThI

Dopma NPOMeKYTOUHOI aTTecTallMu: YK3aMCH

4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM, C YKa3aHHeM BHJAOB Y4YeOHbIX 3aHATHH U OTBEJEHHOI0 Ha HHUX
KOJIMYECTBA aKaJJeMUYECKHX YaCOB

Ne | Pazgen pucumniimHbl/ TemMa Buner yaeOHO# paboThI, dopma
n/ BKITIOYAsi CAMOCTOSITENIbHYIO Pa0OTy 00yYaromuxcs, | TeKyIero
H = MPAKTHYECKYIO MIOATOTOBKY U TPYIOEMKOCTh KOHTPOJIsI
> (B gacax) ycmeBaemMocT
s & w/
g s KonTakTHas padoTa - ®opma
2 i npernoaBarelis ¢ 00yJaroIMMHUCS = NPOMEIKYTOY
= = HOM
z S s
g s S = aTTecTanun
- S = = Jlekn | Cemunap/ Kouncyabt S (mo
= o - S Mpakrnuec | ayus 5 B
3) B | Uk cemecTpam)
2 o = o Koe S
= | 3 = y zZ 8
) S g S JadopaTopH 8 =
o R = oe 3aHsiTHe/ =
1 2 3 4 5 6 7 8 9 10
1 YcerHslit onpoc,
Tema 1. BuogapmaneBruueckue mpenapaTel 1 HOBbIE 8 10 2 4 4 JOKJIaI-
HaTpaBIICHHsI B TEXHOJIOTUU MX TPOU3BOJICTBA Hpe3eHTanus,
TCCTUPOBAHHNC
2 VYcTHslii onpoc,
2 JOKJIaI-
IIpe3CHTan A,
Tewma 2. buorexHnomornueckre MeTos! B (hapManun 8 22 6 14 P !
TCCTUPOBAHUC
CUTYallUOHHBIC
3a1a4u




3 VYcTHslil onpoc,
Tema 3. [Ipon3BoaCTBO OMOTEXHOIOTHYECKHX 8 20 2 4 14 JOKIa-
JIEKapCTBEHHBIX MPETIapaToB [pe3eHTaLHs,

TECTHPOBAHME

4 VYcTHBI ompoc,
Tewma 4. buodapmaneBTnaeckre acleKThI 8 16 2 4 10 TOKJIa -
OMOTEXHOJIOTHH [PE3EHTALIHS,

TECTHPOBAHHE

5 VYcTHBI ompoc,
Tema 5. @akTopbl, BIUSAIOLINE HA IPOU3BOACTBO U 8 14 2 4 8 JOKJIa -
3¢ (HeKTUBHOCTH OHOIIPEapaToB Hpe3eHTaIus,

TECTUPOBAHUE

6 YcrHblit onpoc,

2 JIOKJIa1-
Tema 6. Pa3paboTka, perucrpaius U KOHTPOJIb 8 16 4 10 Ipe3eHTaIus,
KauyecTBa OMOTEXHOJIIOTHYCCKHX TIPENapaToB TECTUPOBAHKE
CUTYallMOHHBIC
3a7auu
7 VYcTHBI ompoc,
2 JOKJIaI-
Tema 7. CoBpeMEHHbIE TEXHOJIOTUH U UHHOBALUU B 8 16 4 10 TpE3CHTAIHS,
OMOTEXHOIIOTHH JIEKapPCTB TECTHPOBAHHUE,
CUTYallUOHHBIC
3aa4n
4.2 Tl;ian BHeayIMTOPHO# caMOCTOATEIHLHOMH PAa0d0THI 00y4AIOIIUXCS 10 TUCIIHIITTHHE
CamocTosTenpHast paboTa 00ydaronumxcs Y4ebHo-
METOIHUYECKOC
OueHouHoe
Cemectp Hazpanue pasznena, TeMbl . Cpoxku Tpynoemk obecneueHue
Bun camocrosrensHOM paboTHI CPEICTBO .
BBINIOJTHEHHS | OCTH (4ac.) CaMOCTOSITENILHOI
paboTHI
N3yuenue J'IeKVHI/IOHHOFO Marepuaia VeTHEI# ompoc, CM. pazzen 5
Tema 1. buopapmaneBTrueckue peKOMEHyeEMOM JIUTEPaTypBl,
8  [mpemaparhl U HOBBIC HAMPABJICHUS B |HHTCPHET-UCTOYHUKOB, TOJTOTOBKA K 1-2 4 JloKIaR
TEXHOJIOTUU UX IIPOU3BOACTBA MPAKTUYECKOMY 3aHATHIO. HpeseHTatui,
TECTUPOBAHUE




CamocrostenbHast padboTa 00yyaromuxcst VYueoHo-
MECTOIUYCCKOC
OrneHouHoe
Cemectp Hassanwe pasnena, TeMBI . Cpoxu Tpymoemx obecneyeHue
Bun camocrosTenpHOI paboTh CPEICTBO .
BBITNOJIHEHUSI | OCTh (uac.) CaMOCTOSITENILHOI
paboTHI
YcrHbIi onpoc, CM. paszzen 5
JIOKJIaI-
N3ydyeHue JEKIMOHHOrO Marepuala
Tema 2. BHOTEXHOIOTHYECKHE METOIBI . IIpe3eHTanus,
PEKOMEHYEMOM JIUTEPATYPHI,
8 |B papmanuu 3-4 14  |rectupoBaHue
WHTEPHET-UCTOYHUKOB, IMOJTOTOBKA K
CUTYallHOHHBIE
MPAaKTUYECKOMY 3aHSTHIO.
3a7aun
Tema 3. IIpou3BoACTBO N3ydyeHne JE€KUMOHHOrO Marepuaia YcTHBIN onpoc, |CM. pazaen S
8 OMOTEXHOJIOMMYECKHX JIEKAPCTBEHHBIX |PEKOMEHAYEMOMN JUTEPaATYPBHI, 56 14 JIOKJIaI-
npernapaToB WHTEPHET-UCTOYHUKOB, MOATOTOBKA K Mpe3EHTaLHNs,
MPAKTUYECKOMY 3aHSTHIO. TECTUPOBAHUE
N3ydyeHue JEKIMOHHOrO Marepuala . CM. pazzen 5
e£§LEHn eMou JIATE ég bl ¥ CTHbIH onpoc, P
Tema 4. buodapmaneBruyeckue p Y PaTypHL, [OKJIa -
8 MHTEPHET-UCTOYHUKOB, MOATOTOBKA K 7-8 10
aCIeKThl OMOTEXHOJIOTHU MpE3CHTalMNS,
[IPAKTUYECKOMY 3aHSATHIO.
TECTUPOBAHUE
Tema 5. ®akTOpBI, BAUSIONIHE HA N3ydyeHue JE€KUMOHHOrO Marepuaiia YcrHBIM onpoc, CM. paszen 5
8 MPOU3BOJCTBO U 3PPEKTUBHOCTH pPEKOMEHTyEMOM JUTEPATYPBHI, 9-10 8 [OKJIa]-
Ouomnpemnaparos WHTEPHET-UCTOYHUKOB, MOATOTOBKA K Mpe3EHTalHs,
MPAKTUYECKOMY 3aHSTHIO. TECTUPOBAHHUE
VYcerHbll onpoc, |CM. paszzuen 5
N3ydyeHue JEKIMOHHOrO Marepualia JOKJIaI-
Tema 6. Paspabotka, pernctparys i €KOMEHYEMOM JIUTEPATYpPHI Mpe3eHTalNs
8  |KOHTpPOJIb KauecTBa P Y PATYPRLI 1112 10 p ’
WHTEPHET-UCTOYHUKOB, MOJATOTOBKA K TECTUPOBAHUE
OMOTEXHOJIOTHYECKHUX TIPETIapaToB
MIPAKTUYECKOMY 3aHSATHIO. CUTYallHOHHBIE

3a1a4un




CamocrostenbHast padboTa 00yyaromuxcst VYueoHo-
METOUYECKOe
OneHo4HOE
Cemectp Hassanwe pasnena, TeMBI . Cpoxu Tpymoemx obecneyeHue
Bun camocrosTensHO# paboTH CpEICTBO .
BBITNOJIHEHUSI | OCTh (uac.) CaMOCTOSITENILHOI
paboTHI
YcTHBIM onpoc, |CM. pa3aen S
JOKJIaa-
I/IsyquI/Ie JCKOMOHHOI'0 Marepuaia
Tema 7. CoBpeMeHHbIE TEXHOJIOTUU U eKOMEHIYeMOil HTEDATVDEL [pe3eHTalus,
8  |MHHOBAIMHU B GMOTEXHOJIOTHH p Y PATYPRL| 1314 10 |recTtupoBaHue
HHTCPHCT-UCTOYHHUKOB, IIOAI'OTOBKA K
JICKapCTB CUTYallMUOHHBIC
MIPaKTUYECKOMY 3aHATHIO.
3a7a4u

OO0t 00beM caMoCTOsTENbHON paboThl O qucnuIuIiHe (yac) — 70

W3 HUX 00BEM CaMOCTOSTENbHOW pabOThl C HMCHOJNB30BAHHUEM SJIEKTPOHHOTO OOYYEHHs M JUCTAaHIMOHHBIX

00pazoBaTeNbHBIX TeXHOJI0Tuil (dac) -14




4.3. Copep:xaHue y4eOHOI0 MaTepuajia

Tema 1. BunopapmaneBTHYecKHe NPeNapaThl U HOBbIE HANIPABJIEHHUS B TEXHOJIOTHHU
HX NPOU3BOACTBA

[Ipeamer w 3amaun  OworexHosoruM JiekapcTBeHHBIX cpenactB  (BTJIC), cBs3w
OMOTEXHOJOTHH C OPYTrMMHM Haykamu. Vctopusi pa3BuUTHS, 3a/laddl U TEPCIEKTHUBBI Pa3BUTHI
COBPEMEHHOM OMOTEXHOJIOTHH JIEKapCTBEHHbIX cpelacTB. Kiaccudukaius 6M0TeXHOIOTHYECKUX
JIEKapCTB.

b1uooOBeKThl Kak CpeACcTBO IMPOU3BOJICTBA JIEKAPCTBEHHBIX, NPOPHUIAKTUYECKUX U
TUArHOCTHYECKUX  mpemnapaTtoB. (OCHOBHBIE 3Talbl  OHMOTEXHOJOTHMYECKOrO  IMpoliecca.
Knaccudukanus 6uorexnonornyeckux jexkapctB. CoBpeMeHHbIE HaNpaBleHUS HCCIEI0BaHUM.
Baxxnocte 061M00€30MacHOCT B OHOTEXHOJOTMHM JIEKapCTBEHHBIX CpeACTB. HanumonanmpHas
JIEKapCTBEHHAS TOJIUTHKA.

Tema 2. buorexHojornyeckue MeToabl B papmManuu
MOHGKy.HSIpHBIG OCHOBBI CO31aHUs HOBBIX JIeKapCTBeHHI)IX Cpe,Z[CTB. FCHOMHBIC n
IIOCTTCHOMHBIC TCXHOJIOTUH HpI/I IIOUCKEC HOBBIX MHIHeHeﬁ I[GﬁCTBH?I JIeKapCTBeHHI)IX CpeI[CTB.

Cosnanne HOBBIX BBICOKO3(()EKTUBHBIX MEIMKAMEHTO3HBIX U AMATHOCTUYECKUX CPEICTB
HOBOTI'O ITOKOJICHHUS.

Jlpar-an3aiis u ero nepcrnektisbl. KOMIbIOTEpHOE NMPOTHO3UpPOBaHUE (HapMaKOJIOTHYECKUX
CBOMCTB J1€KapcTB. [IoHATHE 0 KOMIIBIOTEPHBIX METOAAX AM3aiiHa JIEKapCTB.

Hcnonb30BaHne TEXHUKHM PEKOMOMHAHTHBIX HYKJIEMHOBBIX KHCJIOT IpPU H3FOTOBJIEHUU
LIUTOKMHOB. KimHN4€ecKoe NpuMeHeHne IUTOKUHOB. [IepCrieKTHBBI aHTULIUTOKUHOBOM TEPaIUy.

BLICOKOS(I)(beKTI/IBHBIe JICKApCTBCHHBIC CPCACTBA C HOBBIMHU CBOHCTBAMH Ha OCHOBE
I/IMMO6I/IJ‘II/I33.I.II/II/I Q)apMaKOJIOFI/I‘IeCKI/IX BCIICCTB.

MoOHOKIIOHAJIbHBIE aHTUTENa U TMOPUIOMHBIE TE€XHOJIOTUH: MOJIY4YE€HUE U MPUMEHEHHE
MOHOKJIOHQJIBHBIX aHTUTEN B (hapMalu, METOAbl TMOPUIOMHON TEXHOJOTMH. AHTHUTENa Kak
OCHOBHOM MHCTPYMEHT JJISl CO3/1aHUs TEXHOJIOTMH aJpECHOM TOCTABKH JIEKAPCTB.

TexHooruy HampaBJIEHHOIO MyTareHe3a U OEIKOBOW HMH)KEHEPHM: METOJbl CO3/IaHus
HOBBIX OMOJIOTHYECKU aKTUBHBIX MOJIEKYJI C YIYUYIIIEHHBIMU CBOHCTBAMHU.

Tema 3. IIpon3BoaCTBO OMOTEXHOJIOTHYECKHUX JIEKAPCTBEHHBIX MPENapaToB

TexHomoruu KyJbTUBUPOBAHMS KJIIETOK. THIBI OHOPEAKTOPOB: WX KOHCTPYKIIHUS,
OPUHIMIBI  pabOTBl ¥ BHIOOp ONTHUMALHOTO OOOpPYIOBaHUS JUIA  Pa3HBIX  THUIIOB
OMOTEXHOJIOTHYECKOTO TTPOU3BOJICTBA.

@depMeHTAIIMOHHBIE TPOIIECCHl: MapaMeTphl W 3Tambl (EepMEHTAllMU, KOHTPOJb pPOCTa
MHUKPOOPTaHU3MOB U MPOAYIIEHTOB OMOJIOTHYECKH aKTUBHBIX BEIIECTB.

OuncTka OMOTEXHOJIOTMUYECKUX MPENapaToB: OCHOBHBIE METOJbI BBIJCICHUS M OUMCTKU
0enKoB, aHTUTEN, (EPMEHTOB M JPYrux OuodapmaneBTHUECKUX NPOAYKTOB (Xpomarorpadus,
yIbTpapUIbTPaIs, OCAKICHUE, TUATN3).

CtaOunbHOCT,  OMOTEXHOJOTHYECKUX  MpernapaToB:  (aKTOphl, BIUSIOMIME  Ha
CTaOUITBHOCTD, Pa3pabOTKa ONTHUMANBHBIX YCIOBUN XpaHEHUS W TPAHCIOPTUPOBKU. KOHTpoIb
KauecTBa OWOMpenapaToB: METOJbl aHaJN3a; TECTUPOBaHUE OE30MaCHOCTH, CTEPUIILHOCTH,
OMOJOTUYECKON aKTUBHOCTH.

MacmrabupoBanne OHOTEXHOJOTMUYECKHX TMPOIECCOB: IMEPeXo]l OT J1abopaTOpHBIX
WCCJICIOBAHU K TPOMBIIUICHHOMY TPOU3BOACTBY, MNPOOJIEMBI M METOABl HUX PEIICHUS.

AcenTuyeckoe MpPOU3BOACTBO W cra”aaptel GMP: npuHmunel  Hagiexanien
npou3BoJcTBeHHONW mpakTuku (GMP), TpeboBaHMsS K MPOU3BOJICTBEHHBIM IMOMEIICHUSIM U
000pyI0BaHUIO.

Meroabsl KOHTpPOJIS KadecTBa B MpoLEcce Mpou3BojAcTBa. KOHTpOJIb HMCXOIHBIX
MaTepHayioB (HaIpuMep, KJIETOYHBIC KYIbTYPhI, TUTATEIbHBIE CPEbl, PCKOMOMHAHTHBIC KJIETKH).
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OreHKka TNPOMEKYTOYHBIX TPOAYKTOB Ha pa3HBIX CTaausX MPOU3BOACTBA. KOHTpomb U
MOHHUTOPHHT TPOIIEcca KIETOYHOTO POCTa, SKCIIPECCHH LEIEBBIX MOJIEKYI U OUYUCTKH.

Hcnonp3oBaHue MHKPOOPTAaHM3MOB ISl TIONTYYEHUS aHTUOMOTHKOB, aMHUHOKHCIOT W
OETKOBBIX JICKAPCTBEHHBIX CPEACTB, BHUTAMUHOB, CTEPOMAHBIX TIpEMapaTtoB H APYrHX
OnodapMaIieBTHYECKHIX MpenapaToB.

[Mpoxykius  O6uodapMalieBTUYECKONH MPOMBIIUICHHOCTH: TMPHUMEPHl  COBPEMEHHBIX
OMOTEXHOJOTMYECKNX TpenapaToB (TOPMOHBI, BakKLUWHBI, MOHOKJIOHAJbHbIE AHTHTENA,
uHTephEpOHBI, HPEPMEHTHI).

Tema 4. BuogapmaneBTHYECKHE ACTEKTHI 0MOTEXHOJIOTHH

BnusiHue OMOTEXHOJIOTHYECKOTO METO/Ia TIOJydeHHUs Ha CBOMCTBA Mpemnapara: CTpyKTypa,
AKTUBHOCTH, CTA0OMJIBHOCTh M OMOJOCTYITHOCTh OMOTEXHOJIOTHYECKHUX JICKAPCTBEHHBIX CPEJICTB.
dapMakokuHEeTHKa H  (DapMakoJMHAMHUKa OHONpEnaparoB: OCHOBHBIC 3aKOHOMEPHOCTH
abcopOuumy, pacmpeseneHus, MeTabonmu3ma " BEIBEICHHUS OmoIpenapaTosB.

buogocTylmHOCTP W CTAaOMJIBHOCTh  OMOTEXHOJOTMYECKHX IPEHapaToB.  (PU3UKO-
XUMHUYECKHe W Omosormueckue (GpakTopsl, BIUsomue Ha 3()(GEKTHBHOCTh TOCTABKH aKTHBHOTO
BEILIECTBA.

NMMyHOTEHHOCTH OMO(apMaIieBTHUECKUX MPEIapaToB: MEXaHU3Mbl UMMYHHOTO OTBETa
Ha OuoIpenaparsl, CIOCOObl MUHUMHU3AIUUT HMMYHOTEHHBIX PEaKIIHIA.

CriocoObl  TOBBIMIEHUST OMOJOCTYITHOCTH: MHUKPOWHKAIICYIISALNS, JHIIOCOMAIBHBIC U
HAHOTEXHOJIOTUYECKHE CUCTEMBI JOCTABKH, XUMUYECKast MOAU(PHUKAIUs OETKOB.

Ponb BcioMoraTenbHBIX BEHIECTB B OMOTEXHOJIOTHYECKHX Iperaparax: cTaOmIn3aTopsl,
HOCHUTEJIH, KOHCEPBAHTHI, CHCTEMBI IPOJIOHTUPOBAHHOTO BHICBOOOKICHHUS.

CoBpeMEHHBIE TIOIXOABl K IEPCOHATM3UPOBAHHON MEIUIIMHE: TapreTHas JIOCTaBKa
JICKapCTB, TCHHAS TePaIHsl, KJICTOYHbIC TEXHOJIOTHH.

Tema 5. @akTOpbI, BJAMSIOIIHE HA IPOU3BOACTBO U 3¢ (PeKTUBHOCTH OMONpenapaTos

Ou3MKO-XUMUYECKHEe (PaKTOphl: Temieparypa, pH, KOHIEHTpalus KUCIOpoJa, COCTaB
MUTATENbHOM Cpe/ibl, OCMOTUYECKOE JIaBJICHHE.

buonornueckue GhakToOphl: XapaKTEPUCTUKU MPOAYIIEHTOB (IIITAMMOB MHUKPOOPTAHU3MOB,
JUHHUH KJIETOK), TeHETHYECKasi CTaOUIbHOCTh, YPOBEHb SKCIIPECCHH LIETIEBOTO OeKa.

Texnomornueckue (akTOPhI: TUN OMOpEaKTOpa, MapamMeTpbl KyJIbTHBHUPOBAHMS, METOIBI
WHAYKIUH TPOIYKIIMH, CIOCOOBI cOOpa U OYUCTKH OMOMpEnapaToB.

OxoHOoMHUYeCKHEe (aKTOphl: Ce0ECTOMMOCTh CBHIPbS M PACXOJHBIX MAaTepHUaJoB,
JIOCTYIMHOCTh 000pyn0BaHus, 3PPEKTUBHOCTH MPOU3BOJICTBEHHOTO MPOIIecca.

Perynaropusie ¢haktopsl: coorBeTcTBUE cTanaapram GMP, tpeboBanus k 6e30macHOCTH 1
KOHTPOJIIO KAYE€CTBA, PETUCTPAILIMOHHBIE MTPOLIEAYPBHI.

®dapmakosnioruyeckue (akTopbl: HUMMYHOTE€HHOCTh, OHWOJOCTYIMHOCTh, CTaOWIBLHOCTD,
CIIOCOOHOCTH MPOHUKATH B IIeNIeBbIe TKAHHU U KIIETKHU.

Tema 6. Pazpaborka, perucrpanusi ¥ KOHTPOJb KayecTBa OMOTEXHOJOTHYECKHX
npenaparoB

OcHoBHbBIE dTamnbl pa3pabOTKH JIEKAPCTBEHHBIX IPENnaparoB OMOTEXHOJIOTMYECKOTO
IIPOUCXOXKICHUS.

[lpyHIMOBI  TOKJIMHUYECKUX U  KIMHUYECKHX  HccleAoBaHUU. JlOKIMHUYECKHe
UCclieIoBaHus: iN Vitro  in vivo TecTupoBanue Oe3omacHocTd U 3 dexrunBHOoCTH. Kinanueckue
uccaenoBanus: ¢assl I, 11, I u IV, ux nenn u metogoorus.

[Ipouenypa perucTtpanuu: MOJArOTOBKAa PETUCTPALMOHHOIO JOChe, TpeOOBaHUS
perynaropubix opraHoB (EMA, FDA, Munszapas P®).

buocumunsipel:  npuHIUOBl  pa3paOOTKH,  JI0KA3aTeIbCTBO  SKBUBAJIEHTHOCTH
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OpPHUTHHAJIBHOMY TIperapary.

dapMakoHaI30p W IMOCTPETHCTPAIIMOHHBI MOHHTOPHHI: KOHTPOJb OE30IacCHOCTH M
3¢ (HEeKTUBHOCTH TOCJIE BHIXO/IA HA PHIHOK.

DTHYeCKHEe W IOPUIUYSCKHE AaCHeKThl: 3alldTa IIpaB MAlMEHTOB, COOJIOCHHE
MEKTYHAPOIHBIX HOPM U CTAaHJIAPTOB.

[lepcriekTUBBl ¥ HMHHOBAIlMM B PETUCTPALMU: YCKOPEHHBIC IMPOrPaMMBbI OJIOOPEHHS,
aJIaNITUBHBIC KIIMHUYECKUE HCCIICTIOBAHUSI.

OO1iye NpUHIMIBI KOHTPOJIS KayecTBa OMOTEXHOJIOTMYECKUX MpenaparoB. [loHuMaHue
OCHOBHBIX TIPHHIIUIIOB Ka4eCTBa OMOTEXHOJIOTHYECKHX MPOJIYKTOB: CTAaOWMIBHOCTh, YHCTOTA,
AKTHBHOCTB, 0€3011aCHOCTh, COOTBETCTBHE CTaHIAapTaM. PerynupoBaHue u cTaHIapThl KAYeCTBa:
MEXKTYHApOAHbIC, HallMOHaIbHbIe cTanaapThl. Poas GMP (Good Manufacturing Practice) u GLP
(Good Laboratory Practice) B mporecce KOHTPOJISE Ka4eCTBa.

Mertoapl aHaaM3a ¥ KOHTPOJS KavyecTBa OMOTEXHOJIOTMYECKUX MpernapatoB. DU3MKO-
XMMHYECKHE METO/bl aHaiu3a. buojormyeckue MeTOJbl OICHKH aKTHBHOCTH. OmpejeneHue
UMMYHOTEHHOCTH W YHCTOTBHI  IpenaparoB. MeXIyHapOJHbIC CTaHAApThl  KadyecTBa
O6uonpenapaTos.

ABTOMaTH3aIMS [IPOIIECCOB KOHTPOJISA U MPUMEHEHUSI MCKYCCTBEHHOTO MHTEJUICKTA IS
00paboOTKH JaHHBIX

Tema 7. CoBpeMeHHBIE TEXHOJIOTMY U HHHOBAIIMH B OMOTEXHOJIOTMH JICKAPCTB

TapretHas pocTaBKa JIEKapCTBEHHBIX MpENapaToB: METOAbl HANpPABICHHOW JIOCTaBKU
JIEKapCTB K KJIETKaM-MHILEHSIM, UCIOJIb30BAHUE CHCTEM JIMIIOCOM, HAHOYACTHUI] U MOJUMEPHBIX
CHCTEM.

Hanorexnonorun B OuodapmaieBTUKE: NPUMEHEHHE HAHOYACTHIl JUIi YIy4IIEHUS
OMOJOCTYMHOCTH, TMOBBIIEHUS 3(PPEKTUBHOCTH UM  CHUXKEHHMS 1MOOOYHBIX 3P (DEKTOB
JIEKapCTBEHHBIX CPE/CTB.

I'enHas u kieTouHas Tepanus: UCIOJIb30BaHUE MOIU(ULIUPOBAHHBIX T€HOB U KJIETOK IS
JIeYCHHsI FTeHETUYECKUX 3a00JIeBaHUN, OHKOJIOTUH U APYTUX NaTOJIOTUH.

COS,Z[aHI/Ie CpCACTB AOCTAaBKU JICKAPCTBCHHBIX IIPCIIAPATOB HA OCHOBC HAHO- WU MHUKPOYACTHUII.
ITonyuyeHue JIMIIOCOMANIBHBIX JIEKAPCTBEHHBIX IIPENAPATOB.

AHTHBO3pacTHbIE TEPANIEBTHUECKUE CPEICTBA C HCIIOJIb30BAaHUEM CUCTEMbI OHOMapKEpOB
CTapeHus B KaUeCTBE KIMHUYECKON MUILIEHH.

CozaHue  HMCKYCCTBEHHBIX ~ OHOJIOTMYECKHMX  CHCTE€M,  pa3paboTKa  HOBBIX
OMOKAaTaTUTHUECKUX U OMOMHKEHEPHBIX pelleHui Ais papMaleBTUKH.

buoceHcopsl ¥ JOMarHocTHKa: WHHOBAIIMOHHBIE METOJbl paHHEH JMAarHOCTUKH
3a00J€BaHUN C HCIOJIB30BAHMEM OHOTEXHOJIOTUH, CO3/1aHUE CEHCOPOB s MOHMTOPUHIA
COCTOSTHUS TAIIEHTA.

[lepconanusupoBanHas MeAUIMHA: pa3padOTKa MHIMBUIYaIU3UPOBAHHBIX MOAXOI0B K
JICYEHHUIO HA OCHOBE T'€HOMHBIX JIaHHBIX, a/lalTalisl TEPay 110 KOHKPETHOTO MallUeHTa.

4.3.1. llepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3aHATHII U J1a00pPATOPHBIX padoT

Ne Ne HaunmeHoBanue TpyaoeMKocTb Ouenoynbie dopmupyembie
I/H | pa3gena CeMHMHApOB, (4ac.) cpeacTraa KOMIIETEHLIHH
M TeMbI NPAKTHYECKUX U Bcero | U3 (MHIMKATOPHI)
JIa0opaTOpPHBIX padoT | yacoB | HUX
NMpPaKT
HYECK
ast
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moaro
TOBKaA
1 2 3 4 S 6 7
1 | Temal Buodapmaneptuueckue . NK-2 11K
(apman YcerHsll onpoc, AK
npenaparsl 1 HOBbIE
JIOKJIa -
HaTIpaBJICHUS B TEXHOJIOTUH 10 4
Hpe3eHTALHS,
UX IIPOHU3BOJICTBA
TECTHPOBAaHHE
2 | Tema2 VYcTHBIH omipoc, NK-2 4K k2.1
OKIIaJ- HIIK HIIK
buotexnonornyeckue - §3eHTaH st K 2.2 BIK s
MeTozbI B (papmanuu 22 6 P A,
TECTHPOBAHHE,
CHUTYyal[HOHHBIE
3aJa4uu
3 | Tema3 [IpoussoacTBO YcTHBII ompoc, NK-2 AJIK k2.4
OMOTEXHOJIOTUUECKHX 20 4 JIOKJIa]1- MK rrc 22 MK 1ixc2.3
JIEKapCTBEHHBIX ITPENapaToB Npe3eHTalus,
TECTUPOBAHHE
4 | Tema4 VYcTHBIi onpoc, NK-2 UK k2.1
BuodapmarneBTuueckue 16 4 JIOKJIa- WK i 22 MK k.3
acHeKThl OHOTEXHOJIOTUH Npe3CHTALHS,
TECTHPOBaHHE
5 | Tema5 ®DakTOphl, BIUSIOUIUE HA YcTHbli onpoc, NOK-2 4K k2.1
HPOM3BOJICTBO U 14 4 JOKJIa - HJIK i 22 MK ik 3
3¢ PEKTHBHOCTD TIpe3eHTAIHA,
Ouonpenaparos TECTHPOBAHHE
6 | Tema6 Pa3paGoTKa, perHCTpALIS 1 VYcTHBIH ompoc, NK-2 4K k2.1
P P P JOKJa- HJIK k22 MK k2.3
KOHTPOJIb Ka4eCTBa Ipe3eHTALIS
OMOTEXHOJIOTUUECKUX 16 4 P ’
TECTUPOBAHMUE,
npenaparos
CUTYyal[MOHHBIE
3a7a4u
7 | Tema?7 YcTHbI ompoc, NK-2 /K k2.4
CoBpeMeHHBIE TEXHOJIOTHH JIOKJIa - MK ik 22 MK ik 3
Y WHHOBAIIWH B 16 4 Hpe3CHTaLHs,
OUOTEXHOJIOTHH JICKAPCTB TECTHPOBAHHE,
CHTYaLIHOHHBIC
3a/1a4H

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHE
CTYJ€eHTAaMH B PpaMKax caMocTosATebHOi padotsl (CPC)

Ne Tema 3aganune dopmupyemas NAK
n/n KOMIIeTeHI Ml
1 Bruodapmanepruueckne 1.IToaroToBKa K yCTHOMY OTIPOCY T1IK-2 UK nx 21
mpernapaTs ¥ HOBBIE 2.. TlonroroBka JA0KIJIaIOB MO TEME
HaIpaBJIEHUS B TEXHOJIOTHH 3. IloAroToBKa K TECTUPOBAHHIO
UX TIPOU3BOJICTBA
2 BuotexHonormyeckne merons! | 1.I1oAroToBKa K YCTHOMY OIPOCY T1IK-2 HIK k2.1
B (hapMaru 2.. IloaroroBka JOKJIA[0B 10 TEME HJIK ik 2.2
3. IloAroToBKa K TECTHPOBAHHIO HJIK rxc2.3
3 [pousBoacTBO 1.IToaroToBKa K YCTHOMY ONPOCY T1K-2 HJIK nxc2.1
OMOTEXHOJIOTMUECKUX 2.. [ToaroroBka JOKJIAI0B IO TEME HJIK ik 2.2
JICKapCTBEHHBIX IIPENAPaTOB 3. IloaroToBKa K TECTUPOBAHHIO HJIK 2.3
4 BrodapMaleBTHyeckie 1.TIToaroToBKa K YCTHOMY OIIPOCY TIK-2 HIIK nk 2.1
ACTICKTLL BHOTEXHOTOIHH 2.. TloaroroBka J0KJIaI0B 10 TEME HIIK 5k 2.2
3. I[ToaroToBKa K TECTUPOBAHUIO WK k2.3
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5 ®DakTophl, BIUAIOLINE HA 1.IToaroToBKa K yCTHOMY OIPOCY T1K-2 HIIK nx 2.1
MIPOU3BOJICTBO U 2.. IToaroroBka IOKJIAZ0B 10 TEME UK ik 2.2
3¢ dexTuBHOCTH 3. I[ToaroToBKa K TECTUPOBAHUIO WK nxo.3
OmonpenapaToB

6 PaspaboTka, perucrpanus u 1.TToaroToBKa K yCTHOMY OTIPOCY T1IK-2 HIIK k2.1
KOHTPOJIb KauecTBa 2.. IlogroToBKa IOKJIAI0B 10 TEME UK ik 2.2
OHMOTEXHOJIOTHUECKUX 3. [NoaroToBKa K TECTUPOBAHUIO UK k2.3
penapaToB

7 CoBpeMEHHbIE TEXHOJIOTUU U 1. IToaroroBka JOKJIAag0B II0 TEME TIK-2 UK k2.1
WHHOBAIMK B OnoTexHoyoruu | 2. [IoAroToBKa K yCTHOMY OMPOCY HJIK 1k 2.2
JIEKapCTB HJIK k2.3

4.4. MeToauveckne YKa3aHus 110 OPraHU3ALNH CAMOCTOSITE/ILHOI padoThl CTY1€HTOB
CaMocrosiTenbHast paboTa CTyA€HTOB IIpecIeayeT CAeAYIOLUE eu:

® COBEpIICHCTBOBAaHME HABBIKOB CaM0OOOpa3oBaTeIbHOW pabOThI Kak OCHOBHOTO ITYTH
MOBBIIICHUS YPOBHSI 00pa30BaHMS;

e yrayOJeHHe U paclIupeHne 3HaHUHU TI0 MIPeIMETY.

[To nqucuumnnuHe «bUOTEXHOIOTUS JIEKAPCTBEHHBIX CPEACTBY MPEANAratoTCsl CIEIyIOIIne
($hOpMBI CAMOCTOSITEIBHOU PAaOOTHI:

a) YriyOlleHHBI aHamu3 Hay4YHO-METOAMYECKON JHUTepaTypbl W HU3Y4YeHHE Y4eOHOTO
Marepuaa, NpeaycMOTPEHHOTO paboyeil mporpaMmoii;
0) MOATrOTOBKAa K YCTHOMY ONPOCY Ha MPAKTUYECKUX 3aHITHSIX;
B) IMOATOTOBKA YCTHBIX JOKJIAJ0OB C MIPE3CHTALINECH;
r) pabota ¢ IeKIMOHHBIM MAaTEPUaIOM U CIIPABOYHBIMU UCTOYHUKAMU,
1) TIOATOTOBKA K BOMpOCAaM TEKYIIETO KOHTPOJS, TECTUPOBAHUIO U  PEIICHUIO
CUTYAI[MOHHBIX 3a/1a4
st caMOCTOSITENIBHOTO HW3YYEHHSI TE€M PEKOMEHIYETCsS HCIOJIb30BaTh OCHOBHYIO U
JOTIOTHUTEIIBHYIO TUTEPATypy, a TaK)Ke UCTOUHUKH, HallJICHHbIE MPY TOMOIIH UH(OPMAIIMOHHO-
CIIPaBOYHBIX M TOUCKOBBIX. [[s1 3akperuieHusi maTepualia PeKOMEHAYETCsS JenaTh KpaTKue
KOHCIIEKTBI 110 TEME.
Pexomenoayuu no noocomoexe ycmnoeo 0oxknaoa

Yemusiii 0oknao — 310 coobiienue B TeueHue 10 MUH, B KOTOPOM CTYJIEHT B JIAKOHUYHOU
dbopMe T0JIKEH M3JI0KUTh MaTepuall TI0 COOTBETCTBYIOLIEH TeMe, MPUAEPKUBAsICh CIEIYIOIIETO
IJlaHa: BBEJCHHE, OCHOBHAs 4YacTh, 3aK/OUeHHE. JOKIaJ COMpOBOXKAACTCS MPE3CHTALUEH,
OTpaXKaloIIel OCHOBHBIE TOJIOKEHHUSI MO COOTBETCTBYIOIIEH TeMe, BKIIIOYAIONIEH HarJIsIIHbIC
MaTepuaibl (cxeMbl, TabIuIel, (GoTo U T.1.). [lo OKOHUaHWU TOKIaAa CTYJEHTY 3aJal0T BOPOCHI,
KaK MperojaBaTeib, TaK U CTYJAEHTHI, HA KOTOPBIC JOKJIATIUK JOKEH JaTh HCUEPIBIBAIOIINE
OTBETHI.

Pexomenoayuu no noocomoske npesenmayuu

[Ipe3enTanmu — crnocod TpeacTaBICHUS HHPOPMAIMH, COYETAIONMUNA B cede TeKCT,
TUTIEPTEKCTOBBIE CCHUIKH, KOMITBIOTEPHYIO aHUMAIIHIO, TpaduKH, BUEO, MY3bIKY U 3BYKOBOM PsijI,
KOTOpPbIE OPraHU30BaHbl B €JUHYIO0 cpeay. [Ipe3eHTanns nMeeT CIOkKeT, CLIeHapUuid U CTPYKTYpY,
OpPraHU30BaHHYIO JUIsl yIO0OHOro BocmpusaTus uHpopMauuu. OTIMYUTETBHOM OCOOEHHOCTHIO
MpPE3CHTALUN SIBJIIETCA €€ WHTEPAaKTUBHOCTb, TO €CTh CO3/laBaemasl [Uisl IOJb30BaTeNs
BO3MOXKHOCTh B3aUMO/ICUCTBUS Yepe3 3JIEMEHTHI YIIPABJICHUS.

[Ipe3enTarnms Bcerna COCTOUT U3 IBYX OCHOBHBIX KOMIIOHEHTOB: HH(OpMALINH, KOTOPYIO
BBICTYIAIOIINI XOYET JOHECTH JI0 ayAUTOPUHU, U MaHEPhl W3NiokeHus1. Hanncanueiii Ha Oymare
TEKCT MoMoraeT 0ojiee YeTKO U MOCIEeA0BaTEIbHO M3N0KUTh MaTtepuall. [IpeseHTanmuu 0OBIYHO
nenarot B PowerPoint, B Impress, nu6o B Acrobat. XematensHo npuaepKUBaThCS MPHHIIAIIA:
OJMH CJIaliJl - OJIHA MBICIb. TUTYJIbHBIA Clail] JOJDKEH COAEPKATh HA3BAHUE MPE3CHTALUU, €€
aBTOpa, KOHTaKTHYI0 HHGopManuio aBTopa. Ha BTOpoMm craiine oObIYHO MpeACTaBlieH IUIaH
Mpe3eHTAIlMU, OCHOBHBIC pa3JeNibl WU BOIPOCHI, KOTOpBIE OyAyT paccMOTpeHbl. OcTalbHbIE
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CJTaliJIbI HY’)KHO CTPOHTH 110 MOJIEIIH: T€3HC - ApTyMEHTHI — BBIBOJI. BBIBOIBI BceTa TOMKHO OBITH
JaHbl SICHO M JJAKOHMYHO Ha OTAeNbHOM crnaiine. [Ipenmocnennuil crnaiiy 10JDKEH COIEpKaTh
uH(pOpMaIMi0 00 UCTIOIB30BAHHBIX MCTOYHUKAX JINTEPATYPHI, HHTepHET-pecypcax. [lociennuit
CJIaiiJT MOKET MOBTOPATH TUTYJIBHBIN ¢ 100aBieHneM ¢pas3sl «Crnacubo 3a BHUMaHue!»

Ha cnaiinbl qoJKHBI MONACTh TOJBKO Camble BaXKHBIE TE3UCHI U JIAHHBIC, a TaKkKe
rpaduueckuil MaTepuan: auarpaMmbl, pucyHkH, gororpaduu. CrapaiiTech nenarh Claipl Ha
OJIHOPOJHOM CBeTIIOM (hOHE ¢ 0oJIee KOHTPACTHBIM TeKCTOM. KiTtoueBbIie CIIOBa B MPEIJIOKEHUN
Jy4llle BBIIEIATH KUPHBIM MIPUPTOM WM [IBETOM. TeKCT MUIINTE KPYIHO, TUIOTHO HaOpaHHBIN
TEKCT CJIOKHEE BOCIIPUHUMAETCS.

4.5 IlpumepHasi TeMaTHKa KypPCOBbIX padoT (IIPOEKTOB)
KypcoBbie paboTsl HE TPETYCMOTPEHBI YI€OHBIM IIIAHOM.

V. VUEBHO-METOJIAYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
TACIATITAHBI

a) nepe4veHb JUTEPATYPHI

1. Tumoxwmu b. B. JlekapctBennsie cpenctsa / b. B. Tumoxun, O. A. DnensmTeiH; peir.: A. B.
Wsanos, A. I'. [Ipoiinakos. Upkytck: M3x-Bo UT'Y, 2013. - 146 c. - ISBN 978-5-9624-0803-3 (19 sk3)+
2.  Uxenkenu B.A. IIpenapaTbl MOCIEIHETO MOKOJIECHUS HA OCHOBE IPHOOB-(HUIIOTPOTIOB Poja
Trametes: oOHapyxeHHBIC 2P PEKTHI, MEXaHU3MBI JCUCTBUS, MpuMeHeHrne. MoHorpadus /B.A. Uxenkenu.
M.: Uza- Bo «I1epo,2014. -256 ¢.ISBN 978-5-91940-924-3 (5 sk3.) +
3. Orapkos b.H. Mycota - ocHOBa MHOTMX OMOTEXHOJIOTHH [ DnekTpoHHbIH pecypc] / b. H.
Orapxkos. - Upkytck: Bpems crpanctsuii, 2011. - ISBN 978-5-91344-259-8 (10 sk3.) +

4. Uxenkenu B.A. buotexHonorus: yue6. mocoone / B. A. Uxenkenu. - CII0.: IIlpocniekT Haykw,
2014. - 335 c. ISBN 978-5-906109-06-4 (5 3k3)+

5. ®wusuko-xumuueckue MeTosl B oOuonoruu: / B. I1. Canosaposa [u ap.]; pexa. B. I1.
Canosaposa - Upkyrck: M3a-Bo UT'Y, 2013. - 295 c.. - ISBN 978-5-9624-0806-4 (88 3x3)

6. KoBanenko JI.B. buoxumuyeckue OCHOBBI XMMUH OMOJIOrHYECKH aKTUBHBIX BeecTs / JI. B.
Kosanenko. — M.: Jlabopatopust 3Hanuii, 2012. - 228 c., 2012. - (Y4ueOHHK 1151 BHICIICH IKOJBI). -
Pexxum nocryna: U3 "bubmnorex". - 20 noctynos - ISBN 978-5-9963-1100-(25k3)

7. OrapkoB b.H. Menanun/ b.H. Orapkos, O.b. Orapkos/ Upkytck, UpkyT. roc. yH-T,

Hayu.-uccnen. uncrutyt 6uonoruu. 2024, 68c.(149k3).

8.  3arockuna, H. B. BuorexHonorus [DnekTpoHHbIN pecypc]: y4eOHUK U TPAKTUKYM [UIsl BY30B
/ H. B. 3arockuna, E. A. Kanamnukosa, E. A. )KuByxuna. - 4-e u3n., ucnp. u I011. - DJIEKTPOH.
TEKCTOBBIE 1aH. - MockBa: FOpaiit, 2023. - 384 c. ISBN 978-5-534-16026-0. Pexxum nmocryna:
https://urait.ru/bcode/530288, https://urait.ru/book/cover/38086 CBA-2DFA-4DB5-A61E-
A9692925895F. - OBC "lOpaiitr". - Heorpanuy. Joctyn

9.  CoBpeMmeHHBIE HayYHbIE, TEXHOJIOTUYECKUE U COLIMATIBLHO-3THYECKHUE MTPOOIEMBI B
ouotexnosoruu: yueobnoe nocodue / XK. A. Canponosa, C. B. Ceepryzosa, H. C. Jlynannuna, A. B.
Casatuenko. — benropon: BI'TY um. B.I'. lllyxosa, 2020. — 78 c. — TekcT: anekTpoHHbIi // JIaHb:
aNeKTPOHHO-O0nbHoTeuHas cucrema. — URL.: https://e.lanbook.com/book/177606 — Pexwum moctyma:
JUIsl aBTOPU3. II0JIb30BATENEH.

10. Epwmaxkos, B. B. Bupyconorus u 6uorexaosorus (Bupyconorust): MeToIu4ecKue yka3anus /
B. B. EpmakoB. — Camapa: CamI'AY, 2019. — 25 c. — TexkcT: anekTpoHHbIH // JIaHb: 371€KTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/123533. — Pexxwum mocryma: mis
aBtropus. [lonb3oBaTenei

11. Mupownos, I1. B. MeTozp! BbleneHus U aHaIN3a IPOAYKTOB OMOCHHTE3a: yueOHoe nocoodue /
I1. B. MupoHnos, E. B. Anaynunosa. — Kpacnosapck: Cubl'Y um. akagemuka M. @. Pemernésa, 2019.
— 116 ¢. — Texcr: anekTpoHHbIH // JIaHb: anekTpoHHO-0nOmoTeyHast cucrema. — URL:
https://e.lanbook.com/book/147482— Pexxum noctyma: [uist aBTOPH3. TIOJIH30BATEINCH.

12. Kpurep, O. B. Opranuzanusi OHOTEXHOJIOTHIECKUX MPOU3BOACTB: yueOHoe nmocodue / O. B.
Kpurep, C. A. Usanosa. — Kemeposo: KemI['Y, 2018. — 99 ¢. — ISBN 979-5-89289-176-8. — Tekcr:
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AEKTPOHHEIH // JIaHb: anekTpoHHO-OnOMmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/107701— Pexxum qocTyma: Uit aBTOPU3. TIOJIb30BaTENEH

13.4kymnos, T. P. MonekyinspHas ouorexuonorus/ T. P. Slkynos, T. X. ®auzos. — Kazaub:
KI'ABM um. baymana, 2018. — 280 ¢. — Tekcr: anekTpoHHbIH // JIaHb: 35IeKTPOHHO-OMOIHOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/122952— Pexum nocTymna: 1uist aBTOpH3.
M0JIB30BATEIIEH.

14 Yemepunona, B.M1. OCHOBBI TeHOMUKH U MIPOTEOMHUKH: TEXHOJIOTHHA PEKOMOMHAHTHBIX
JHK nepBoro nokosenus (reanas umkenepus) / B. Y. Uemepunosa. Upkyrck: Usn-so UT'Y, 2014, -
238 c. - ISBN 978-5-9624-1217-7 (39 2k3.)

15. [IpoMbIIIEHHOE TTPOU3BOACTBO OMOIOTHYECKH aKTHBHBIX BEIIECTB: yueOHoe mocodne / A.
1O. IIpocexkos, O. B. Kpurep, JI. C. Jpmutiok, JI. K. Acskuna. — Kemeposo: KemI['Y, 2020. — 82 c.
— ISBN 978-5-8353-2687-7. — TekcT: 3:1eKTpoHHSIH // JlaHb: 31eKTPOHHO-ONOIMOTEYHAsI CHCTEMA.
— URL.: https://e.lanbook.com/book/162609— Pesxum moctyma: [jisi aBTOPHU3. MOJI30BATEICH.

16. ®pemnm, P. SIH. KynbTypa 5KHBOTHBIX KIIETOK: TPaKT. PYKOBOACTBO: [y4eO. mocodue] / P. 5.
Opemny ; niep. ¢ anari.: 0. H. Xowmskos, T. U. XowmsikoBa. - M.: buaowm. JIa6. 3nanuii, 2018. - 691 c.:
- ISBN 978-5-94774-596-2 :(25k3).

17.Yuncon, K. [IpuHINTIBI 1 METOABI OMOXUMUH U MOJEKyIsipHOI Ononorun / K. Yuncon, Jx
Youkep. - Mocksa: Jlabopatopust 3Hanuii”, 2015. - 848 ¢. ISBN 978-5-9963-2877-2 —
URL: http://e.lanbook.com/books/element.php?pll_id=66244. - 5BC "Jlaup". - HEOrpaHHUY. JOCTYII.

18. Ab6aryposa, A. M. Hano6uorexuonoruu / A. M. Abaryposa, B. Barpo [u mp.]. - Mocksa:
BUHOM. Jlabopatopus 3Hanuii, 2013. - 384 c. ISBN 978-5-9963-2291-6:

- URL.: http://ibooks.ru/reading.php?productid=335368. - OBC "Aiibykc". - Heorpanud. JlocTym

19. buomenummackne HaHoTexHONOTHH [ Tekcr] : yue6.mocobue / E. B. byakesuu, P. O.
Bynxesuu. - CII0. : Jlans, 2020. - 175 c. : ., Tadmn. ; 24 cM. - (YueOHuKH 1t By30B. CrienuanbHas
nureparypa). - bubmmorp.: ¢. 170-173. - ISBN 978-5-8114-3868-6 (8 sx3.)+

20.lenxynos C.H. I'enernueckas nmxeHepus: yaeOHoe mocoome/ C.H. IllenkyHoB-
Hosocubupck: HoBocu6. YuuB. usza-so, 2010, http://biblioclub.ru/index.php?page=book&id=57527

21.A6aypaxmanos, P. I'. MaremaTu4yeckue METO/Ibl B OMOJIOTUH (MaTeMaTH4eCcKasi CTATUCTHKA ):

yaebHo-MeToanueckoe mocooue / P. I'. A6nypaxmanos, P. A. Xanunos. — Maxaukana: JII'Y, 2018. —
40 c. — Texkcr: aneKTpoHHbIH // JlaHb: ek TpoHHO-OuOMHMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/158331

22.Anemuna, E. C. KynpTUBHpOBaHUE MUKPOOPTaHU3MOB KaK
OCHOBa OMOTEXHOJIOTMYECKOTO Tpoiiecca: yueoHoe mocooue / Anemmna E. C. - Openoypr: OI'Y, 2017.
- 191 c. - ISBN 978-5-7410-1658-9. - Texcr: anexrponnsiii / ObC "KoncynbTanT cTynenTa" : [caift]. -
URL : https://www.studentlibrary.ru/book/ISBN9785741016589.html

23.Knerounas umxerepust: yaeoHoe ocodue / A. B. Ctpeirus [u ap.]; ®I'BOY BO
"Bonrorpaackuii rocyaapcTBEHHbIN MEIUIIMHCKUN YHUBEpPCUTET', MUHHUCTEPCTBA 31paBOOXPaHEHUS
P®. - Bonrorpan: U3a-so BonrI'MYVY, 2021. - 96 c. - bubmuorp.: ¢. 59. - ISBN 978-5-9652-0675-9. -
Texct: anextponsslii / ObC Bonr' MY : anextpoHHO-0nOMHoTeuHas cucrema. - URL:
http://library.volgmed.ru/Marc/MObjectDown.asp?MacroName=Strygin_AV_Kletochnaya_inzheneriy
a_2021&MacroAcc=A&DbVal=47

24 Xpycranes, FO. M. buostuka. ®unocodust coxpaHeHHs KU3HA 1 COSPEKESHUS 3T0POBbSL:
yuebnuk / 0. M. Xpycranes. - Mocksa : [D0TAP-Menua, 2019. - 400 c. - ISBN 978-5-9704-5266-0.
- Texcr: anextponnsiii / OBC "KoHcynpTaHT cTyaenTa»: [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970452660.html

25.Cauryp I'. JI. OcHOBBHI MOJIEKYJISIpHO# TeHeTHnkH: yueb. mocooue / I'. JI. Cuuryp, 3. 1O.
Caxaposa, T. H. Illep6akoBa; MunucTepcTBO 3npaBooxpancHus PO, Bonrorpanackuit
rOCyIapCTBEHHBIN MEANIIMHCKUN YHUBEpcHTeT. - Bonrorpan: M3a-so BonrI'MYVY, 2021. - 96 c.: ni. -
Tekct: anexTponnstii / DbC BoarI MY: anektponHo-6nbanoreunas cuctema. - URL
:http://library.volgmed.ru/Marc/MObjectDown.asp?MacroName=Snigur_Osnovy_molekulyarnoi_gene
tiki_2021&MacroAcc=A&DbVal=47
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http://ellibnb.library.isu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.htm?LNG=&Z21ID=1829U9S906T9E4G314&I21DBN=IRCAT_FULLTEXT&P21DBN=IRCAT&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A4%D1%80%D0%B5%D1%88%D0%BD%D0%B8%2C%20%D0%A0%2E%20%D0%AF%D0%BD
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.htm?LNG=&Z21ID=1829U4S906T9E9G813&I21DBN=IRCAT_FULLTEXT&P21DBN=IRCAT&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A3%D0%B8%D0%BB%D1%81%D0%BE%D0%BD%2C%20%D0%9A%2E
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.htm?LNG=&Z21ID=1829U4S906T9E9G813&I21DBN=IRCAT_FULLTEXT&P21DBN=IRCAT&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%90%D0%B1%D0%B0%D1%82%D1%83%D1%80%D0%BE%D0%B2%D0%B0%2C%20%D0%90%2E%20%D0%9C%2E
http://biblioclub.ru/index.php?page=book&id=57527
https://e.lanbook.com/book/158331
https://www.studentlibrary.ru/book/ISBN9785741016589.html
http://library.volgmed.ru/Marc/MObjectDown.asp?MacroName=Strygin_AV_Kletochnaya_inzheneriya_2021&MacroAcc=A&DbVal=47
http://library.volgmed.ru/Marc/MObjectDown.asp?MacroName=Strygin_AV_Kletochnaya_inzheneriya_2021&MacroAcc=A&DbVal=47
https://www.studentlibrary.ru/book/ISBN9785970452660.html
http://library.volgmed.ru/Marc/MObjectDown.asp?MacroName=Snigur_Osnovy_molekulyarnoi_genetiki_2021&MacroAcc=A&DbVal=47
http://library.volgmed.ru/Marc/MObjectDown.asp?MacroName=Snigur_Osnovy_molekulyarnoi_genetiki_2021&MacroAcc=A&DbVal=47

0) nepuogUYecKHre U3TAHUS
buorexuonorus-https://www.biotechjournal.ru;
Monekynsipras 6uonorus- https://molbiol.ru;
[ennast UH)KEHEPHUS (Russian Journal of Genetic Engineering)-
https://elibrary.ru/title_about.asp?id=9260;
[MpuknaaHas OMOXUMHES 1 MEKpoOuosorus- hitps://pbim.ru;
Bectauk PAMH / Bectauk Poccuiickoii akageMun MeUIIMHCKUX Hayk- https://vestnikramn.spr-
journal.ru;
buomenuuuna-https://biomedicine.ru;
JlekapcTBeHHBIE cpeacTBa- hitps://www.antibiotics-chemotherapy.ru/
[Ipuxnannas (bapmakoorus i IIEpCOHAIU3UPOBAHHAS (bapmakoTepanus-
https://elibrary.ru/title_about.asp?id=32153
buodwusuka- https://biofizika.ru;
BuobGes3onacHocTe u 6motexHomorus- hitps://elibrary.ru/title about.asp?id=34931;
dapmMaKoreHeTHKa u (bapmakoreHoMuKa - https://www.pharmacogenetics-
pharmacogenomics.ru/jour
dapmanus u Gpapmakosorus -https://journals.eco-vector.com/2307-9238/index
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/
Nature Chemical Biology—.- https://www.nature.com/nchembio/
Cell Systems— https://www.cell.com/cell-systems/
Current Opinion in Biotechnology— O630pHBIii xypHa, 0XBaTHIBAIOLINI MTEPETIOBbIC
UCClieIoBaHMs U HampasiieHus. - https://www.journals.elsevier.com/current-opinion-in-
biotechnology
Journal of Biological Engineering— TeMsl: reHHasi MHKEHEPHsI, OMOCUCTEMBL, IPOTOKJIETKH,
ouounmxeHepus kietok.- https://jbioleng.biomedcentral.com
Frontiers in Bioengineering and Biotechnology — Synthetic Biology Section
f— Pa3nen KPVYIIHOT'O OTKPBITOI'O XXYpPHAaJiad, HOCB}II_HéH CUHTCTUYCCKHUM U GI/IOI/IH)KeHCDHLIM
noaxonam.-https://www.frontiersin.org/journals/bioengineering-and-biotechnology

B) CIIUCOK ABTOPCKUX METOAHYECKUX Pa3padoToOK
1. duzuko-xumudeckue Meto sl B Ononioruu: / B. I1. CanoBaposa [u np.]; pea. B. I1. CanoBaposa;
- Upkyrck: U3a-so UT'Y, 2013. - 295 c.. - ISBN 978-5-9624-0806-4 (88 3k3)

r) 0a3pl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE  MTONCKOBbIE CHCTEMBI

1. http://fensemblgenomes.org — Ensembl, coBMecTHBIH HaydHBId  TPOCKT
EBpomnelickoro unctutyra 6uonndopmaruku u MHcturyra Canrepa, KOTOpBIA MpPerOCTaBIsSET
MHTETPUPOBAaHHBIN JIOCTYNl K 0a3aM JaHHBIX, KACAIOIIMXCS CTPOCHHS T€HOMOB DPAa3JIMYHBIX
OpPTaHU3MOB.

2. https://'www.ncbi.nlm.nih.gov/pubmed/ — anrnos3piunas TekcToBas 0a3a JaHHBIX
PubMed, copepxkamiass UMTaThl, AHHOTALMM W CCHUIKA Ha IIOJIHbIE TEKCTHl ITyOIMKAIUi
OMOMEIMIIMHCKOH M O0IIeOMONIOTHYecKO — HampaBlIeHHOCTH  HaluoHambHOTO — LIEHTpa
ouorexnonorudeckoit mapopmarmu CILIA (NCBI).

3. http://elibrary.ru/defaultx.asp - HaydHast 31eKTpoHHass OMOJIIMOTEKA, KPYITHEHIINI
poccuiickuii MH(QOPMAIMOHHBIM TMOpPTAI B OOJACTH HAYKH, TEXHOJIOTMH, MEIUIUHBI H
o0Opa3oBaHus, cojiepKaiuil pedepaThl U MOJHBIE TEKCTHI HAYYHBIX CTAaTeH U MyOJUKAIUA.

4. https://lcyberleninka.ru — poccuiickas HaydHas JJIEKTpOHHas OHOIHMOTEKa
«KubepJlennnkay.
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https://pbim.ru/
https://vestnikramn.spr-journal.ru/
https://vestnikramn.spr-journal.ru/
https://www.antibiotics-chemotherapy.ru/
https://elibrary.ru/title_about.asp?id=32153
https://elibrary.ru/title_about.asp?id=34931
https://www.pharmacogenetics-pharmacogenomics.ru/jour
https://www.pharmacogenetics-pharmacogenomics.ru/jour
https://journals.eco-vector.com/2307-9238/index
https://www.nature.com/nbt/
https://www.journals.elsevier.com/metabolic-engineering
https://www.nature.com/ncomms/
https://www.nature.com/nchembio/

5. https://'www.researchgate.net — GecrmatHast conmanbHas ceth ResearchGate mmst
COTPYZHUYECTBA YYEHBIX BCEX HAYYHBIX JUCIUILINH, BKIFOYACT TAKUE CETEBBIC MTPHIIOKCHHS, KaK
CEeMaHTUYECKUI TIOMCK, COBMECTHOE HCHOJb30BaHue (ailyioB, OOMEH MyOJIUKaIUsIMHU,
TeMaTndeckue (OPyMbI, METOJOIOTHYECKHIE TUCKYCCHH U TaK Jlaiee.

6. http://molbiol.ru - wHeliTpanbHas pyCCKOSI3bIYHAS TEPPUTOPHUS JUIS TeEX, KTO
npoeCCUOHATILHO CBSI3aH ¢ OMOJIOTUEH MITH MOJICKYJISIPHOM OMOJIOTHEH.

7. http://www.e-library.ru -Hay4nas DnekrponHas budnanoreka

8. http://window.edu.ru(http://window.edu.ru - Uadopmanumonnas cucrema «EauHoe
OKHO JIOCTYTIa K 00pa30BaTeIIbHBIM pecypcam»»

9. https://www.biblio-online.ru -35C «FOPATY.

10. http://www.academia-moscow.ru -2b N3naTenbckoro neHTpa «AKagaeMus».

11. http://tusearch.blogspot.com - TTouck 3JIEKTPOHHBIX KHHT, yOJIUKAIUi, 3aKOHOB,
I'OCToB Ha caifTax HayYHBIX 3JIEKTPOHHBIX OMOIHNOTEK.

12. https://scholar.google.com -Google Scholar — mowck HaydHOW JUTEpaTyphl, IO

KJIFOUEBBIM CIIOBAM.

13. Science Research Portal - Hayynas mouckoBas CHCTEMa, OCYIIECTBJISIOIIAS
MOJTHOTEKCTOBBIM IMOMCK B JKypHAJIaX MHOTUX KPYIHBIX HAYYHBIX U31aTEIbCTB, TAKHX
kak Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. WUmer crateu u
JIOKYMEHTBI B OTKPBITBIX Hay4HbIX 0a3zax gaHHbIX: Directory of Open Access Journals,
Library of Congress Online Catalog, Science.gov u Scientific News.

14. https://www.semanticscholar.org - Semantic Scholar — WH-nouckoBuk 10
HAYYHBIM CTaThsIM

15. https://www.benchling.com— o6maynas riardopma st MOJIEKYJIIPHOTO Jn3aliHa,
CRISPR u cunTeTnyeckoii buonorun--Benchling

16. https://biotech.edu.ru -Poccuiickuit 00pa3oBaTeIbHBIN MOPTAI 10 OHOTEXHOIOTHIM

17. https://igem.org -MexayHapoIHBII pecypc Mo CHHTETHYECKOH OHOIOTHH

18. https://coursera.org, https://edx.org - ITnatdhopMa OTKPBITBIX JICKIIHH 10
ouorexuonorusM Coursera, edX

19. https://biotech-russia.ru -Poccutickas OMOTEXHOIOTMUECKAS ACCOLAALINAS

20. https://www.efbiotechnology.org -Caiit EBponeiickoii henepariu OHOTEXHOIOTHI

21. https://parts.igem.org -iGEM Registry of Standard Biological Parts - Karanor
OMOJIOTMYECKHUX JIeTajIeH, UCTIONB3YEMbIX B CHHTETHYECKOW OMOI0THI

22. https://www.addgene.org - Addgene - bauk mra3mu, HCHOIB3yEMBIX ISl TCHHOM 1
CHHTETHYECKOM UHIKCHEPUU

23. https://synbiohub.org - SynBioHu — [Tnatdopma mis oOMeHa mpoekTamu B
cunTernueckor omonorun (SBOL-dopmar)

24. https://biobricks.org - BioBricks Foundation - CranmaptusupoBanHbie OH0YacTH U
WHCTPYMEHTBHI JUTSl TPOSKTUPOBAHHS CUCTEM

25. https://www.uniprot.org - UniProt - Uadopmarus o Oenkax u ux cBOMCTBaXx -

26. https://sbolstandard.org - SBOL (Synthetic Biology Open Language) - Ctannaptsr
ONMCAaHUS OMOJOTUYECKUX KOHCTPYKIUI

27. https://www.genome.jp/kegq - KEGG Pathways - buoxumudeckue nyTH,
MeTa60J’II/I3M, T'CHBI
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http://www.e-library.ru/
http://www.academia-moscow.ru/
https://www.benchling.com/
https://biotech.edu.ru/
https://igem.org/
https://edx.org/
https://biotech-russia.ru/
https://www.efbiotechnology.org/
https://parts.igem.org/
https://www.addgene.org/
https://synbiohub.org/
https://biobricks.org/
https://www.uniprot.org/
https://sbolstandard.org/
https://www.genome.jp/kegg

28. http://www.rsl.ru -PT'b Poccuiickas rocynapcTBeHHasi OMOIHOTEKA

29. http://ben.irex.ru - BEH bubiroreka ecCTeCTBEHHBIX HAyK

30. http://www.gpntb.ru-  TocymapcTBeHHas  myOnMuyHas  HAyYHO-TEXHUYECKAsS
6ubanorTeka

31. http://ban.pu.ru - BAH Bubaunoreka AkageMuu HayK

32. http://lwww.nlr.ru -PHB Poccuiickas HarimoHaabHas OMOIHOTEKA

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

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 000pPYy10BaHHE:

AymuTtopust A NMPOBEACHUS 3aHATUN JIEKIMOHHOIO Tuna. AyAuTopus 000pyrOBaHa:
CrielMaau3upoBaHHoON (yueOHOW) Mmebenpto Ha 12 mocagoyHbIX MecT; 00opyaoBaHa
TEXHUYEeCKUMHU cpeactBamu oOydenus: [Ipoextop Epson EB-X03, Dkpan ScreenMedia,
Jlocka ayautopHasi MejaoBas

AymuTopust ISl IPOBEIEHUS 3aHSATHH MPAKTHUECKOro Thma. AyauTopus oOopynoBaHa:
crenuanu3upoBaHHol (ydeOHoI) mebenbto Ha 12 mocajgodHbIX MecT; 00OpyaoBaHa
TexHuueckuMu cpenctBamu obydenus: [Ipoextop Epson EB-X03, Dkpan ScreenMedia,
Jlocka ayauropHasi MenoBasi, MarHuTHast, Jlaboparopust opran xumuu - Illkad BeITSIKHON
AD-221"- 2 wit., Xumudeckuit mkag (cremiax) -1 mr., JIabopaTopHBbIii CTOJ ¢ BBIKATHBIMHU
tymOamu — 5 wr., XonogwibHUK «MHHCK» - 2mT., Amnmapar uis BEPTHKaIbHOIO
anektpodopesa — 1 mr., Bakyymusiit ucnapurens PBO-64 — 1 wr., Bonstmerp BY-15 -1
mit., Jlesuarerparop Y/1-20 — 1 mr., U3MepuTenh HOHHBIX CONMPOTUBIICHUH (MMIIEAaHCa) -
1 wr.,, Wcrounuk mnutanus ana saekrtpodopesa "Ombpd" — 1 mr., Ocuwmmiorpad
yYHUBEpCaIbHbBIN 1ByXiry4deBoit C-55 — 1 mrt., Tepmocrar TC-80 — 1 mt., Llentpudyra K-24
— 1 wr., Henrpudyra MIIB-310 — 1 mwr., Becsl ananutnueckue HR-200 — 1 mmT., Bechl
naboparopusie OHAUS — 2 wit., pedppakromerp UPD 45452M — 1 wit., pedpakromerp YPII
— 1 mrt., poroanekrpokanopumerp KF 77 — 1mr., nentpudyra nadoparopnas OIIK-8 — 1
IIT., HEHTPHU(YTa Tad0p-5, METUIHH-51, HacTonbHas L[JIH 16 ¢ Mukponpoiec-HOI cUCTEMOi
ynpasi — 1 mr., cnekrpodoromerp CP-2000, pepmentep Minifors Speco OakTepuanbHbIHI
— lwr., Tepmoctar WB4MS Bogmslii /c nepememmuBanuem/ - 1 mr., Tepmocrar TC-1/80
CIIY — 1 wr., cuyXalluMu Ui MpeACTaBIeHUs yuyeOHOM MHPOpPMALUU MO JAUCHUILIMHE
«BHOTEXHOIOTHS IEKApPCTBEHHBIX CPEICTBY.

KommnbrotepHsiit kiacc (yueOHas ayauTopus) JUis TPYNNOBBIX W WHAMBHUIYAIbHBIX
KOHCYJIbTAIlMi, TEKYIIero KOHTPOJII W TPOMEKYTOYHOW aTTEeCTAllMH, OpTaHU3aIlH
CaMOCTOSITENIbHOW paboThl. AynuTopHsi 000OpyJOBaHA: CIEMUATU3UPOBAHHON (y4eOHO)
Mebenpio Ha 20 MOCaJioYHBIX MECT, JIOCKOM MeloBO#; 000pyAOBaHa TEXHUYECKHUMH
cpenctBamu oOyuyenus: Cuctemusiii 610k PentiumG850, Monutop BenQ G252HDA-1
mT.; Cucremusiii 6;okAthlon 2 X2 250, Moautop BenQ G252HDA — 8 mt.; CuctemusbIit
6sok PentiumD 3.0GHz, Monutop Samsung 740N — 3 mrt.; Mono6nok IRU T2105P — 2
mt.; Cuctemusrii 6ok Pentium G3250, Monutop BenQG955 — 1 mt.; Cuctemusliii 610k
Pentium G3250, Mounutop BenQ GL2250 — 1 mr.; Cucremusiii 6ok Pentium G3250,
Mounutop Samsung T200 HD — 1 mr.; Cucremusiii 010k Pentium G3250, MouuTtop
Samsung T190N — 1 mwt.; Cuctemusii 610k Pentium G3250, Monutop Samsung 740N — 1
mt.; [IpoexTop BenQ MX503; skpan ScreenVtdiaEcot. ¢ HeorpaHMYEHHBIM JOCTYIIOM K
cetru MutepHer u oOecneueHHMEM JOCTyHa B AJIEKTPOHHYIO HH(POPMALMOHHO-
00pa30BaTENbHYIO CPEy OpraHU3aLUH.

[lomemmenuss g XpaHeHHsT H  NPO(UIAKTUYECKOTO  OOCITYy)KHMBaHUS  y4eOHOTro
obopynoBaHusa. Aymutopusi 00OpyAOBaHA: CHENMHAIM3UPOBAHHOW  MeOenpi0o Ha &
MOCaJ0YHBIX MecT; BbITspkHOMN mkad — 1mT., JlamunapHslit mkag — 2 wr., Tepmocrar TC-
80 — 2 mt., JIabopaTOopHBIi CTOJI METAIUTHYECKHH — 3 TIT., JITabopaTOpHBIA CTOJ C PE3MHOBOM
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MOBEPXHOCTBIO — 2 MIT., XOJOAMIBHUK «ATIaHT» — 11mT. MUKPOCKOI MOHOKYJISIpHBIN — 8
mT, Mukpockon "buonam"-1 mr., Crepunuzarop naposoir BK-75 IIT "T3MOW" — lwr.,
[Munerka aBTomaruueckass Jlennumer 0,5-10 m"-1 mT., [lunerka-mgoszartop"-1 miT.,
Muxkpockon Levenhuk D870T tpunokynsp"-1 mr., [Ipoexkrop OBepxen"-1 mr., [IpoekTop
View Sonic"-1 mr., [Ipoektop View Sonic"-1 mr., HoyrOyk Lenovo"-2 mr., [IpunTep
Brother -1 mur., IIpunatep Canon -1 mit.
o JlaGopaTopus OMOXUMHUN U OMOTEXHOIOTHH
Xpomarorpad >KHIKOCTHBI MHUKPOKOJIOHOYHBIH "MunmxpoM-6"; Hanodoromerp
Pearl - lmt; ®epmenrep Minifors Speco OGakTepualbHBINA-1MIIT, CIyKAIIUMA JUIS
npeJCTaBICHus yaeOHOW WH(GOpMAIUK TI0 AWCIUILINHE «BHOTEXHONIOTHS JeKapCTBEHHBIX
CPEICTB»
6.2. [IporpamMHoe o0ecnevyeHue:

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

Kaspersky Endpoint Security mist 6usneca - Crangaptabiii Russian Edition. 250-499.
®opyc Konrpakr Ne04-114-16 ot 14n0s0pst 2016r KES. Cuer NePCI[3-000147 u AKT ot
23n0s16ps 20161 JIun. Ne1B08161103014721370444.

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

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

Office 365 npodeccuonanbublii TItOC As yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHn4yeckue M JIeKTPOHHbIE CPEACTBA:
e [Ipe3eHTanuu no remam Kypca;
e Cucrema dIIEKTPOHHOI'O TECTHPOBaHUS Ha 0a3e oOpa3oBaTenbHOro mopraia Educa

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U
JUig ocBOEHUS TUCHUIUIMHBEI «BHOTEXHOIOTUS JIEKAPCTBEHHBIX CPEICTBY» INPHUMEHSIOTCS
clieAyromue o0pa3oBaTeNIbHbIE TEXHOJIOTHH:

o Ungopmayuonnasn rexyus — 9mo circamoe u3nodiceHue OCHOBHBIX HAyUHBIX (aKTOB, UTO
ABIIsieTCs 0a30i A aHaIM3a PacCyKJICHUH, OLEHOK.

o Jlexyusa-euzyarusayus. YUUT CTYAECHTOB IpPeoOpa3oBbIBATh YCTHYIO U IHCbMEHHYIO
uHpopMalMi0 B BHU3yaldbHYIO (opmy, uTro QopmMupyeT y HHUX MpodeccHnoHaIbHOE
MBILIJICHHE 32 CUET CUCTEMaTU3allii U BbIIEIEeHUS HanboJiee 3HaUUMBIX, CYIECTBEHHbBIX
JJIEMEHTOB COZEPKaHUs 00ydeHus. 3ajayda MpernoaaBaresis UCIoIb30BaTh Takue (pOpMBI
HarJSIIHOCTH, KOTOpPhIE Ha TOJBKO JOMOJHSIOT CIOBECHYIO HMH(pOpMAIHMIO, HO U CaMu
ABIIAIOTCS HOCUTEISIMU MHQOpPMAIUK (CXEMbI, PUCYHKHU, CIaWAbI-IPE3CHTALMU, U T.II.).
OTOT BUJ JIEKIIMM JIyYll€ BCErO HCIOJIb30BATh HA JTall€ BBEJIEHUS CTYJIEHTOB B HOBBIU
paszzen, TeMy AUCLHUILINHBL.

o [Ipobnemnas nexyus. B ornuume oT coiepxaHus WHPOPMALMOHHOMN JIEKIHMH, KOTOpOe
IpeJUIaraeTcs MPenoiaBaTeieM B BUJI€ U3BECTHOTO, NMOAJIEKAILETO JIMIIb 3alIOMUHAHUIO
Mmarepuaia, pobyeMHas JIEKIUs HAYMHACTCsl C IOCTAaHOBKU IIPOOJIEMBI, KOTOPYIO B XO/€
U3JI0KEHUsl MaTepuasia HeoOXOAMMO pelHTh. JIEKIMS CTPOUTCS TaKUM 00pa3oM, uTO
NO3HAHUS  OOydaromierocss MNPHUOIMKAIOTCS K TOMCKOBOM,  HCCIEI0BaTENIbCKOM
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NESTENIbHOCTH.  3/1eCh Y4YacCTBYIOT MBIIIICHHE OOYYaromIerocss W €ro JHYHOCTHOE
OTHOIIIEHHE K YCBaUBaEMOMY MaTepHaly.

o Jlexyus-beceda. llpenmonaraer HEMOCPEACTBEHHBI KOHTAaKT MPENoOJaBaTeNs C
aynuropueit. [IpeumyriecTBoO JeKIUU-Oecelbl COCTOMT B TOM, YTO OHAa IO3BOJISET
MPHUBJICKATh BHUMAHHE CTYJCHTOB K HauOoOJiee BaXXHBIM BOIPOCAM TEMBI, OMPEIEIISThH
COJep)KaHWE W TEMIl H3JIOKEHHsI y4eOHOro marepuaja C YYeTOM OCOOCHHOCTEH
CTY/ICHTOB.

o [Ipakmuueckue 3aHsamus — 3TO 3aHITHE, IIPOBOAUMOE MOJT PYKOBOJCTBOM IPETOIaBaTES
B YU4eOHOH ayTUTOPHH, HAIIPABJICHHOE HA YIIyOJIeHHEe HAYYHO-TCOPETUICCKUX 3HAHUH U
OBJIA/ICHUE ONPEACICHHBIMA METOAAMU CAMOCTOSITENIbHOW PaboThl, KOTOpoe (HOpMHUPYET
npakTudeckue ymeHus. OTHOM U3 GOPM MPAKTHUECKUX 3aHITUHN B BY3€ SBIISICTCS] CEMHHAP.

o Cemunap-uccnedosanue. TeXHOIOTHUS TPOBEIEHUS TAKOTO CEMHUHApa MOXET ObITh
pa3IUYHOM, B 3aBUCUMOCTH OT TOTO, KaKOW METOJ 3aJI0KEeH B €ro OCHOBY. B pamkax
JTUCIUTUTMHBL  «BHOTEXHOJOTHS JIGKAPCTBEHHBIX CPEIICTB» MPOBOJUTCS CEMHUHApP C
MOJTOTOBKON M 3acCiTyIIMBaHUEM JOKJIAJOB —IPE3CHTANN 10 aKTyalbHBIM MpoOIieMam
TEOPHUH U TIPAKTUKH C MOCIICIYIOIUM HX 00CYKICHHCM.

o Camocmosmenvuas paboma cmyoenmos (cM. 1.4.4).

e JlucmanyuonHvle obpaszosamenvHvle MEXHONI0UU. [Mon JTMCTAaHIIMOHHBIMU
00pa30BaTeIbHBIME ~ TEXHOJOTHUSMU  TOHUMAIOTCSI  00pa3oBaTelbHBIC TEXHOJOTHH,
peanu3yeMbie B OCHOBHOM C NPHUMEHEHUEM HH()OPMAIIMOHHO-TEIIEKOMMYHHKAIIMOHHBIX
ceteid. [Ipy OCBOCHHMH TUCIUTIUIMHBI HCIIOJIB3YETCS KOMITBIOTEPHBIE CETEBBIE TEXHOJIOTUU
(MHTEPHET-TEXHOJIOTHH) — CIIOCO0 TUCTAHIIMOHHOM Mepenadn HHPOpMAIMU, OCHOBAHHBIH
HA KCITOJIb30BAHUH TIIO0ATBHBIX U JIOKAIBHBIX KOMITBIOTEPHBIX CETEeH Il 00CCIICUeHUS
JOCTyna OoOydaronmxcsi K WHPOPMAIMOHHBIM 00pa30BaTelbHBIM pecypcaM H IS
(GOpMUPOBAHUS COBOKYITHOCTH METOJMYECKUX, OPTaHHU3AIMOHHBIX, TEXHUYECKUX U
NPOTPAMMHBIX CPEJICTB pealIM3allii U YIPaBICHHUS YUCOHBIM MPOIIECCOM HE3aBUCUMO OT
MeCTa HaXOXJCHUS ero CyOBeKToB. JlJIs OpraHM3amuy JUCTAHIMOHHOTO OOYYCHHS Ha
OCHOBE ATHX TEXHOJIOTHH UCIIOJIB3YETCS CHEIMATU3UPOBAHHOE MMPOTPAMMHOE CPEJICTBO -
obpa3zoBarenbHbIi mopran UI'Y (educa.isu.ru).

VIiIl. OUEHOYHBIE MATEPUAJIBI JISA TEKYLIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

OlIeHO‘leIe MaTepHaJIbI AJd BXOJIHOI0 KOHTPOJIA
Bxoanoro KOHTPOJIA JI JTaHHOHN JTUCUMIINHEI HE npeayCcCMOTpCHO

OlIeHO‘-IHbIe MaTepHuaJabl TEKYIIETro KOHTPOJIA

OneHouyHble MaTepuaibl TEKYIIEro KOHTpOJs ¢opMupyrorcs B coorBerctBuu ¢ JIHA
yHHUBepcHuTeTa. B paMkax NaHHOM JUCHUIUIMHBI MCIOJB3YIOTCS CIEeAyroImue (OpMbI TEKYIIEro
KOHTPOJISL:

® YCTHBIU ONPOC;

e JIOKJIAJA-TIPE3CHTALNS;

e  BOIIPOCHI JUIs TEKYLIETO KOHTPOJIS, TECTHI, 3a1a4l

@DoH/1 OLIEHOYHBIX CPEJICTB BKJIIOYACT:

® [IepeuEHb TEM JIOKJIA/I0B;

® BOIPOCHI I TEKYIIErO KOHTPOJIS;

® TECTOBBIC 3aJJaHUS

® CUTYyallMOHHBIE 33J1a4H

Ha3naueHue OlleHOUHBIX CPEJICTB: BBHIIBUTH C(HOPMUPOBAHHOCTH KomneTeHIuii [TK-2 (cm.
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n. Ill). CrynenTsl, He BBINOJHUBIIME TPEOOBAHUS TEKYILEro KOHTPOJS WM MOJyYHBILIUE
UTOTOBYIO OLICHKY TEKYyIEH YCHEBAaeMOCTH «HE YJOBJIETBOPUTEIBHO», CUUTAIOTCS MMEIOLINM
TEKYILYIO 3310JKEHHOCTh. O0yYaromuecs, UMEIOIINe 3a10JKEHHOCTH, JOJKHBI JINKBUIUPOBATh
UX HE MO3HEE, YeM 3a HeENI0 10 Hayajia IPOMEXXYTOUHOM aTTecTaliy.
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33.
34.
35.
36.
37.
38.
39.
40.

2.1. TeMblI 1O0KJI210B

CoBpeMeHHbIE METO/Ibl TIOTYYEHUsI PEKOMOMHAHTHOTO UHCYJIMHA
broTexHOI0THs MOHOKJIOHAJIBHBIX @aHTUTEI U UX IPUMEHEHUE B T€PAIU
I'eHHO-MH)KEHEPHBIE BAKLMHBL: IEPCIIEKTUBBI U BBI30BBI

KiieTounble TEXHOIOIMH B TPOU3BOJICTBE JIEKAPCTBEHHBIX IPENapaToB
buodapmanepruyeckue npenapaTbl: 0cOOEHHOCTH pa3pabOTKU U pErUCTpaLK
[TpuMeHeHnEe CTBOJIOBBIX KJIETOK B MEUIIMHE

Posib MMKpPOOPraHU3MOB B CUHTE3€ aHTUOMOTHKOB HOBOI'O TIOKOJIEHUS
broTexHOI0rHs MPOTUBOOITYXOJIEBBIX NIPENAapaTOB

DepMEHTaTUBHBIN CUHTE3 JIEKAPCTBEHHBIX BEIIECTB

. broceHcopsl 171 KOHTPOJIA KauecTBa OMOIpenapaToB

. CoBpeMeHHbIE TOAXO0AbI K pa3padoTKe MPOONOTHKOB

. Moaudukanus npupoaHbIX COSAUMHEHHH C TTOMOIIHI0 MUKPOOHOJIOTHYECKUX METOOB
. ITpon3BoACTBO U cTaHAapTU3ALMS (PEPMEHTHBIX MPENapaToB

. JInodunmzanmst GuonpenapaToB: TEXHOJIOTUN U 3HAYCHUE

. buoTexHonorus B Mpou3BOJCTBE BUTAMHHOB

. MeTobl Ky/IbTUBUPOBAHHS KJIETOK KUBOTHBIX JUIs (hapMaIleBTHKH

. Ilpumenenne CRISPR/Cas9 B pa3paboTke HOBBIX J€KapCTB

. UmmyHOTEpanus 1 OMOTEXHOJIOTUYECKHUE JIEKAPCTBEHHBIE CPEJICTBA

. Pons OnonH(popmMaTuke B OMOTEXHOJIOTHH JIEKAPCTB

. KoHTposb kauectBa u cepTudukanus OMOTEXHOIOTNYECKUX JIEKapCTB

. buodapmaneBruueckue npenapaTsl Ha OCHOBE OEJIKOB: IPOOJIEMbI CTAOUIBHOCTH
. IIpoGeMbl 1 IepCHeKTUBBI MPOU3BOCTBA OMOCUMUIISPOB,

. HanoTexHo0rMK B OMOTEXHOJIOTUH JIEKapPCTB

. OKcrmpeccusi OEJIKOB B pa3IUYHBIX XOCT-CHCTEMax: OaKTepHH, APOAOKU, MICKOITUTAIOIINE
. BuopeakTopbl: TUIIBL, TPUHIMIIBI paOOTHI U IPUMEHEHHE

. DTHUYECKHUE aCHeKThl pa3paboTKH OMOTEXHOJIOTHYECKUX MTPENapaToB

. 'eHHas Tepamnus: JOCTUKEHUS U PUCKU

. BuorexHonorust npou3BoACTBa HHTEPPEPOHOB

. AnTtutena npotuB COVID-19: Guotexnonornyeckas miathopma

. Bynyiiee nepcoHanM3upoBaHHON MEIUIIMHBI U POJIb OMOTEXHOIOTUH

. Ucnnonb30BaHMe CTBOJIOBBIX KJIETOK B MMPOU3BOACTBC JICKAPCTBCHHBIX CPCACTB
. Kitetounnie (1)36pI/IKI/II KYJbTHUBUPOBAHHUEC KJIICTOK MIICKOIIUTAOINWX JJIA MMOJTYYCHHA

0enKkoB

BHOTEXHOJIOTHS B TPOU3BOJICTBE TOPMOHAIBHBIX JICKAPCTBEHHBIX CPEJICTB

[TepcrieKTHBBI MCTIOIB30BAHUS MUKPOBOIOPOCIIEH B (hapMalleBTHUECKO OMOTEXHOIOTUN
MukpoOHBI€ ITacCH B OMOCHHTE3€ aKTHUBHBIX (hapMarieBTHueckux uHrpeaneHToB (ADIN)
[Mpumenenne MukpoPHK B OMOTEXHOJIOTHH IEKAPCTBEHHBIX CPEICTB
MMMyHOOHOTEXHOJIOTUS: HAPABICHUS U TOCTHKEHUS

®daropas Teparnus Kak albTepHATHBA aHTHOUOTHKAM

Hano6uoTexHonoruu B 1ocTaBKe OModapMarieBTHIECKUX MpenapaToB

Ponp MeTabonuieckoit MHXEHEPUH B CO3/IaHUU HOBBIX aHTUOMOTHKOB
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41. CoBpeMeHHBIE METO/IbI T€HHOM TpaHCc(hOpMaIi MUKPOOPTaHU3MOB

42. T'eHotepanusi: COCTOSIHHE U NIEPCIIEKTUBBI PA3BUTHS

43. DKOIOTHYECKUE acTIeKThI TPOU3BOICTBA OMOTEXHOIOTHIECKUX JIEKAPCTB

44. buoapmareBTHUECKOE MOJICIIMPOBAHHE

45. CoBpeMeHHbBIC METO/IbI U1 UACHTU(PUKAIMY U aHATN3a ITPH pa3paboTke
OMOTEXHOJIOTHUECKUX JIEKAPCTB

46. ®yHrHoTepanus: JOCTHUKEHHUS U MEPCIEKTUBBI

47. ABTOMaTH3aIMs MPOLIECCOB KOHTPOJIS U MPUMEHEHUS UICKYCCTBEHHOTO MHTEIICKTA JIIs
00pabOTKN JaHHBIX

48. GMP u e€ 3HaueHue B MPOU3BO/ICTBE JEKAPCTBEHHBIX MTPEMapaToB

49, Jlpar-au3aifH U €ro MepCIeKTUBHI.

50. OcobGeHHOCTH XpaHEHHUsI M TPAHCTIOPTHPOBKH OMOTEXHOJIIOTUIECKUX MTPETIapaToB

2.2 Bonpocsl 15l TEKYIEro KOHTPOJIst
Uro siBIIsSIeTCSI OCHOBHBIM 0OBEKTOM OMOTEXHOJIOTUH JIEKAPCTBEHHBIX CPECTB?
Kakoii MUKpOOpranusMm 4aiiie BCero UCHoIb3YeTCsl ISl MPOMBIIUIEHHOTO MOTYYEeHHUS
AHTUOMOTHUKOB?
Yro mpencrasisieT co00i peKOMOMHAHTHBIN Oe10K?
Kakoit MmeTon uctionb3yeTcs Uist BBIASICHUS H OYUCTKH OEJIKOB?
Kakoii hepment ucrnonsizyetcs mis amrudduxanuu JJHK B 6norexnonorun?
Kakwue kneTku yaie Bcero UCTONb3YIOTCS IS MOMYyYeHNsI MOHOKIOHAJIBHBIX aHTUTEN?
Yro takoe hepmeHTaLMSI B OMOTEXHOJIOTUU?
Uto ucronp3yercst Kak HKCIPECCHOHHAs CUCTEMa B TEHHON MHXKEHEPUH?
. Kakas ¢a3a pocta Mukpoopranu3mMoB HanboJsiee NpoAyKTUBHA [l CHHTE3a METa0OIUTOB?

10 Kaxoii 13 MeTo10B cTepUIN3aluy IPUMEHUM K TEPMOJIa0MIIbHBIM BellecTBaM?
11.Yto BxoauT B 3Tanbl Downstream-miponecca?

12.Kaxkasi TeXHHKa [TO3BOJISIET TOYHO ONPEIEITUTh MOJIEKYIISIPHYIO Maccy OenKoB?
13.Kaxkoii u3 npenaparoB MoIy4ar0T METOAOM I'€HHON MHKEHEPUU?

14. Kakoli MeToJ UCTIOAb3YETCA U1 KYIbTUBUPOBAHUS KIETOK MICKOMUTAIOINX ?
15.YT10 siBNIS€TCSI OCHOBHBIM IIPEUMYIIIECTBOM OMOTEXHOJIOTHYECKOT0 CHHTE3a JIeKapCTB?
16.Kakue MUKpOOpPraHU3Mbl y4acCTBYIOT B OMOCHHTE3€ BUTAMUHOB Ipymnibl B?
17.Kakoii MeToi KOHTPOJIsl KaueCTBa UCIOJIB3YIOT Ul aHa/IM3a OEJIKOB B Ipenapare?
18.Yto Takoe OMOKOHBEpCHSs?

19.Kaxoii MeToz no3BosisieT koiauuecTBeHHo onpeaenuts JJHK B o6pasne?

20.Kak naspiBaercs npouecc BeaeHus uyxxepogsoi JIHK B knetky?

21.Kakoil MeTo]] M03BOJIIET ONPEAETUTh CTEPUIIBHOCTh Ouonpenapara’?

22.Yto Takoe anTaiik (uptake) B kierouHoi 6uoTexHosorun?

23.Kaxkoil mapameTp perynupyer rnojgady Kuciopojaa B ouopeakrope?

24.YT0 ucnonb3yeTcs A cTaduau3aiy OeITKOBBIX MpernapaToB?

25.Kakoil KOHTpOJIb MPOBOJAT 711 OLEHKH TMPOTE€HHOCTH JIEKAPCTBEHHOTO CpeicTBa?

26.

217.
28.

29.
30.

31.
32.

Kaxoiif Meron nucnosnp3yeTcst 1S BBISABIIEHUSI TEHHO-MOIU(UIIMPOBAHHBIX OPIraHU3MOB B
ChIpbE?

UTo sBIIsIETCS] KOHEYHOM LIETBI0 upstream-Tporiecca B OMOTEXHOIOTHN?

Kakoii TuI K1eToK HCIONB3YIOT I TPOU3BOICTBA PEKOMOMHAHTHBIX OEJIKOB C
MOCTTPAHCIAIMOHHON MouuKanuen?

Kakoit crioco6 npumMeHsieTcs Ui JOITOCPOYHOTO XPAaHEHUSI MUKPOOPTraHU3MOB-
MPOAYLIEHTOB?

Kakoii mokazarens xapakrepusyeT 3 (GeKTHBHOCTh OMOTEXHOIOIMYECKOT0 Iporecca?
Kaxoit 6M0TeXHOIOTHYECKUI METO T UCTIONB3YETCS JJIS MOTydeHuss HHTep(HEepOHOB?
UYro takoe 6uodapmareBTUK?
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33.
34.

35.
36.
37.

38.
39.
40.
41.
42.
43.
44,

45,
46.
47.
48.
49.

50.

Kakoif MeTo1 uCrionb3yeTcst sl OYMCTKU BUPYCHBIX YaCTHUI] B BaKIIMHAX?

Kakas cucrema skcnpeccur Hanbosee MoAX0IUT 7S OTYUYSHHS TIIMKO3WINPOBAHHBIX
0enkoB?

Yro sBiIsieTcs KOHEYHBIM MPOAYKTOM B MPOU3BOACTBE OMOCUHTETUUYECKOTO HHCYTHUHA?
Kakoii meTon uctonb3yeTcs i OLleHKM IMMYHOT€HHOCTH OUOTIpenapaToB?

Kakas TexHomorus no3BosisieT 00beIMHUTh UMMYHHYIO CIIEU(PUUHOCTD ¢ IUTOTOKCUYECKON
AKTUBHOCTHIO?

Kakoii 3 6M0TeXHOJIOTrMYeCKHUX MPOIECCOB TPEOYET CTEPUIBHBIX YCIOBHI Ha BcexX dTanax?
Kaxoii u3 atanos Downstream-niporiecca BbIIIOJIHSAETCS B IEPBYIO O4epeb?

Yro npeacraBisieT co0oit OnocuMuiisap?

Kakoii 6uopeakrop Hanbosee 3¢pheKTUBEH sl KyTbTUBUPOBAHUS B3BEIICHHBIX KIETOK?
UYro ucnonb3yercs 1 TPaHC(HEKIIUN KIETOK MIEKOMUTAIONTIX ?

Kakoii mapameTp cpejpl BIUSET Ha SKCIIPECCHIO OeKa B OaKTepusix?

Kak Ha3piBaeTcs METOI, MO3BOJISIONINI CO3/IaTh OTPOMHOE KOJMYECTBO BApUAHTOB OJJHOTO U
TOT0 K€ O€JIKa C pa3HbIMU MyTalUsIMU?

st gero ucnonwsiyercs SDS B anekTpodopese 6enkoB?

UTo 03HAaYaET TEPMHUH «AIOITO3)» B KJIETOUHON TEXHOIOTUU?

Kakoii u3 mpolieccoB He sIBIISIETCS YacThIO upstream-mporecca?

UYro npencrasisieT co00ii MPOYyKTUBHBIA MITaMM?

Kakoii 6eok mMpoKo UCIONIb3YeTCs KaK MOJICTbHBIN B OMOTEXHOJIOTHYECKHIX
Hccaen0BaHusIx?

UYto Takoe JU3UC KIETOK U 3a4eM OH HYXEH B OMOTEXHOJIOTHUN?

2.3. leMoHCTpAallMOHHBIE BAPUAHTHI TECTOB /1JI51 TEKYLIEro KOHTPOJIs

1 . 3aHaHI/IC 3aKpBITOT'O TUIIA HA YCTAHOBJICHUE COOTBETCTBHS. Y CTAHOBHUTE COOTBETCTBHE
MEKIY MeKITYHAPOAHOI 0a30ii TaHHBIX U €€ coJep:KaHueM

HNupopmanuoHHbI pecypc Coaepxumoe
1.baza AHHBIX OMOJOTUYECKHUX
A. PubMed ! "
MOCJIE0BATEIHHOCTEN
2. Hayunble cTaThu B 00JaCTH MEAUIIMHBI U
B. DrugBank Y A
ounonorun
3. JlaHHBIE O XMMHUYECKUX COCAMHEHUSX U
C. GenBank A g
JIEKapCTBAX
4. HaykomeTtpuueckas 6aza: myoJuKanuu u
D. Scopus Y P y 8
LUTUPOBAHUE

3anummre BoIOpaHHbIE IU(PBI I0]] COOTBETCTBYIOIIUMHU OYKBaMHU:

IIpaBU/IBLHBIN OTBET:

A B C D
2 3 4

2. 3agaHue 3aKpBITOIO TUIIA HA YCTAaHOBJICHME ITOCICIOBATCIBHOCTH YcranoBure
NMPAaBUJBHYIO MMOCJTACA0BATECIBbHOCTD IPOBEACHUSA MOJICKYJ/ISIPHOI'O JOKMHI'A ITPH
pa3paGOTKe JEKAPCTBEHHOI'O CPpEeACTBA:
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A) IToaroroBka CTpyKTYypHI LIEJIEBOTO Oenka

b) [Ton6op/co3nanue nuranaoB (MOJIEKY/I-KaHIUIaTOB)

B) Hactpoiika ycnoBuil 1 3ayck JOKHHTa

I') AHanu3 moay4yeHHbIX KOH(POPMAIIMA U OIlEeHKA SHEPTHH CBSA3BIBAHHS

OtBer

LT

IIpaBWJIbHbBII OTBET:

5]A [B]T]

3. 3a,I[aHI/IC KOMGI/IHI/IpOBaHHOFO THIIA C BLI60pOM OOHOI'0 UJIM HECKOJIBKUX BEPHBIX OTBETOB U3
YeThIpeX MPEUIOKEHHBIX M apryMeHTaluei Bpioopa. BHUMATENbHO MpoYnUTaTE BONIPOC U
BEIOEPUTE BCE BOBMOXKHBIC BAPUAHTHI OTBETA, 000CHYITE CBOM BhIOOD: Kakue U3 ykazaHHBIX
METOA0B MPUMEHSIOTCS JJI4 in silico MoaeTupoBaHNsi B3aUMOAEHCTBHUSA JIEKAPCTBO—
MUIIEHB?

A) QSAR-MonenupoBanue

B) MonexynspHblii JOKHMHT

C) Kpuoanekrponnas mukpockonus (Kpuo-2OM)

D) MonekynsipHas JuHaMHUKa

OTtBeT
O0ocHOBaHME

IIpaBuabHblii oTBeT: A, B, D
ObocHoBaHuMeE:
A) QSAR 103B0JIIET IPOrHO3UPOBATH AKTUBHOCTH MOJIEKYJT IO UX CTPYKTYPE.

B) JlokuHT MoJeIMpyeT B3auMO/ICHCTBHE MOJICKYIIbI C OMOMHIIICHBIO.
D) MoznekynsipHas TMHAMUKA aHATU3UPYET MMOBEICHNE KOMIUIEKCa BO BPEMEHH.

C) Kpno-OM — sKcriepuMeHTAIbHBIN METO/I CTPYKTYPHOI OnoJioruH, He in silico

4. 3a,Z[aHI/Ie OTKPBITOI'O THUIIA C PAa3BCPHYTHBIM OTBCTOM. OHI/II]II/ITC OCHOBHbIC METOAbI,
NpUMeHsieMble VI CKPHHHHIa MW HMICHTHQHUKANUM OHMOJIOTMYECKH AaKTHBHBIX
coeJUHeHHII B OMOTEXHOJIOTMM JIeKAPCTBEHHBIX CPeACTB. YKaxkuTe, B 4YEM
NpenuMyIIecTBa in vitro, in vivo u in silico moaxonoB n npuBeguTe NpUMepbI NPUMEHEHHUS
Ka’K10r0 U3 HUX B peaJIbHbIX HCCJIeJOBAHUSAX.

IIpumep NpaBUJILHOTO Pa3BepPHYTOr0 OTBETA:
CKpUHHMHT OMOJIOTHUYECKU aKTUBHBIX CO€AMHEHUM — 3TO KJIIOUEBOM ATall B pa3paboTke
nexapcTB. OH BKIIIOYAET TPU YPOBHS:
1. Insilico (komMnbOTEpHOE MO/IEJIMPOBAHME):
Hcnonb3yercs Ui npeaBapuTeIbHOro 0T00pa MOTEHIUAIbHO aKTUBHBIX COEIMHEHUI Ha
OCHOBE MOJIEKYJISIPHBIX MOJIENIEH.
IIpeumywecmea: BbICOKasi CKOPOCTb, HU3KHE 3aTPaThl, BO3MOXKHOCTh BUPTYaJIbHOT'O
CKPUHHUHIA THICAY COEJUHEHUH.
Ipumep: ucnionb3zoBanue AutoDock /17151 MOJenupoBaHUsI CBSI3bIBAHUSI MOJIEKYJIbI-
KaHJuJaTa ¢ akTUBHBIM LIEHTPOM OellKa-MULIEHH.
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2. In vitro (3kcnepuMeHTHI B MPOOHpPKe):
[IpoBoasTcs Ha KIleTKax, pepMeHTaX WK OpraHeyiaX, YTO0bl OATBEPIUTh
OMOJIOTMYECKYI0 aKTUBHOCTD BEILIECTBA.
Ilpeumywecmea: KOHTPOJIUPYEMBIE YCIIOBUS, BEICOKAsI BOCIIPOU3BOIUMOCTb.
Ilpumep: onpeeieHre aKTUBHOCTH O€JIKa B KJIETOUYHOM JIMHUH ¢ oMoIsio MTT-TecTa.

3. Invivo (Ha :KHBOTHBIX MOJIEJISAX):
Hcronb3yroTes 1Sl OLIEHKHU JACHCTBUS Mpenapara B >)KUBOM OpTaHH3ME.
Ilpeumywecmea: oTpakeHUE CIOKHBIX (DU3UOJIOTHUESCKUX B3aUMOICHCTBUIA.
Ilpumep: uccienoBaHre TOKCHYHOCTH TIperapaTa Ha JJabopaTOpHBIX MBIIIIAX.
Bce Tpu moaxoma B3auMOOIIOIHSAIOT APYT APyra U 0OBIYHO MPUMEHSIOTCS B
KOMOWHAILIUH

2.4. CuTyauMoHHbIE 321241

1. 3agaua: IIpon3BOACTBO MOHOKJIOHAJIBLHBIX AHTHTEJI

Curyanus:
B ¢apmaneBTrueckoil KoMmaHuu pa3paboTaH HOBBIM Ipemapar Ha OCHOBE MOHOKJIOHAJIbHBIX
AHTHUTEN AJIS JICYEHHUsS paka MOJIOUYHOM »kese3bl. Ha 3Tarme mpou3BoCcTBa BO3HHKIIA MTpodiieMa ¢
HU3KUM BBIXOJIOM YHUCTBIX aHTHTEN M3 KYJIbTYphl KieTok. Komanma mabGoparopuui HE MOKET
OTIpeIeNIUTh, B UEM 3aKIIIouaeTcs omrbKa B mpoiiecce.

OtBet:

o Ucmounuku npobuemvi:

o  MemoOuvl nosvluienus 6bixo00a:

L4 KOHmpOJZb Kadvecmea anmumen.

2. 3agaua: PekoMOMHAHTHBIE TEXHOJIOTHH

Curyanus:
Komnanusi paspabaTbiBaeT HOBBIM Ipenapar Ha OCHOBE PEKOMOMHAHTHOIO YeJIOBEYECKOIO
HHCYJIMHa C HCIIOJIb30OBAHUCM T'CHCTUYCCKU MOI[I/I(I)I/II_II/IpOBaHHLIX 6aKTeprI. Ha »ramne
IIPOM3BOJICTBEHHOIO0  Mpollecca MHUKpOOHOJorMdeckas KyJlbTypa OakTepuil  HauMHaeT
ACMOHCTPUPOBATH IIPU3HAKU 3aMCIJICHUS POCTA, YTO IIPUBOJUT K CHUKCHHUIO BBIXO/ld UHCYJIMHA.

OTBeT:

o Ilpuyumnel 3ameonenuss pocma baxmepuii:

o [llacu ons onmumuzayuu:

e Memoovi kKoHmpoIsA Kauecmsea UHCYIUHA.

3. 3agaua: KoHTpoJb KauecTBa OMonpenapara

Curyanus:
KOMHaHI/ISI, 3aHUMAaromasicda MpOrU3BOJACTBOM BAKIWH, IOJYy4YHJIa HpO6Hy1—O MMapTUIO BAKIUWHEIL,
CO3,I[aHHOI7I C HCIOJIB30BAHHUEM peKOM6I/IHaHTHI>IX TEXHOJIOTHUH. Hepezl BBIITYCKOM Ha PBIHOK
HGO6XOI[I/IMO IMPOBECTU HCECKOJIBKO TECTOB Ha CTCPUIBHOCTH, Ha OSHAOTOKCHMHBI W Ha
HMMYHOT'CHHOCTb BAKIIUHBI.

OTtBet:

e MemoOosl KOHMPOIL CMePUILHOCIIU:

e Ilpogepka ypoeHs 3H00OMOKCUHO8:

o TecmupoeaHue UMMYHOCEHHOCMU BAKYUHBL .
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4. 3amaya: ITuyecKHre U peryJasiropHbie BONPOCHI

Curyanus:
Kommanus paspabaTeiBacT HOBBIM OMO(apMaieBTUYECKUN TTpenapar ¢ UCIOJIb30BaHUEM T'€HHO-
MOI[I/I(l)I/IIII/IpOBaHHBIX OpraHnu3MoOB. Ha »sTame KIMHWYECKMX HCIIBITAHWN BO3HHKIHA BOIIPOCHI
OTHYCCKOI'0 XapaKTepa, CBA3aHHLIC C 0€30I1aCHOCTBIO Inpcliaparta, a Takxe €ro BOSHGI}’ICTBHCM Ha
HKOCHCTEMY B CITydae CIIy9allHOTO BBIOPOCA B OKPYXKAIOIIYIO CPEIY.

Otser:

. Omuueckue eonpocsl.

e Mepubi 6e30nacnocmu:

e Pecynamopnsie mpebosanus:

5. 3apgaua: IIpo0Jiembl npu pa3padoTke reHHOH Tepanuu

Curyanus:
B HayuHO-MCCIE0BAaTEIBCKOM LEHTPE pa3pabaThIBAIOT METOJA T'€HHON Tepamuu Ui JICYECHUS
HACJIECTBEHHOTO 3a00JIeBaHus, CBA3aHHOTO ¢ Aeduirom dpepmenTta B opranuzme. OHAKO TpH
IPOBE/ICHUN MEPBBIX KIMHUYECKUX HCIBITAHUH y YacTH MAIMEHTOB HAOIIONAIOTCS ITOOOYHBIC
3¢ PEKThI, TAKHE KaK BOCIIaJIEHUE B MECTE BBEICHUS I'eHa.

Orser:

o Ilpuyunel nobouHwvlx 3¢hghexmos:

e Mepbi munumuzayuu nobounsix 3¢ppexmos:

e JlononnumenvHble UCCIe008AHUSL: _

3. OueHoYHbIe MATEPHUAJIBI 1JISl IPOMEKYTOUHOM aTTecTAlluU

dopMa TPOMEKYTOUYHOM arTecTallM — IK3AMeH, KOTOPbIA TPOBOAUTCA B QopMme
TECTUPOBAHUS.

K »sk3ameHy mOMycKarOTCA CTYIEHTHI, BBHIMOJHUBIIAE B IOJHOM OOBEME ayIUTOPHYIO
HArpy3Ky, CaMOCTOATEIbHYIO padoTy, YCHEIIHO CAaBIIME BCE MPEeIyCMOTPEHHBIE (HOPMBI
TEKYILEro KOHTPOJIA.

Bonpocsl k 3k3aMeny

1. Yro mpencraBisieT co00i OMOTEXHOJIOTHYECKUH JIEKAPCTBEHHBIN Mpemapat?

2. OCHOBHBIE ATaIlbl Pa3pabOTKH OMOTEXHOJIOTHYECKUX MPETapaToB.

w

Paznuuns mexay TpaaAUuIUOHHBIMHA M OHOTEXHOJIOTHYECKHMMHU METOAAMH MOTydSHUS
JIEKapCTB

JKusie cuctemsl, ucniosib3yembie B OnoTexHoaoruu JIC (JekapCcTBEHHBIX CPEICTB)
TpeboBaHus K TPOU3BOACTBEHHBIM IIOMELICHUSIM U 000pYA0BaHHIO B cooTBeTcTBUU ¢ GMP.
BcnomorarenbHble BeliecTBa, IpUMEHsEMbIE B cOCTaBe OuodapMalieBTUIecKux hopm

Posb pepMeHTOB B pOoU3BOACTBE OHO(papMaleBTHUECKUX PEnapaToB.

PexoMOuHaHTHBIE OETTKU UX MOJIYYE€HNE U IPUMEHEHUE

© © N o a &

OcobeHHocTH pa3pabOTKH MpernapaToB Ha OCHOBE pekoMOnHaHTHBIX JIHK-TexHomormii.
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10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.

25.
26.
217.
28.
29.
30.

31.

32.

33.

34.

35.

36.
37.
38.
39.

CucTeMbl 3KCIIPecCUH, KOTOPBIE UCIIONB3YIOTCA ISl TTOJTy4eHus 0enKoB (6aKTepHuu, APOROKH,
KJIETKH MJICKOIHUTAIOMINX )?

[TocTTpaHcasMOHHbBIE MOAU(PHUKALIMY BaXKHbIE IPU IPOU3BOICTBE OMOJIOTHUECKUX
IIpenapaToB

Meroab! KyJIbTUBUPOBAHHUS KIETOK
Metonbl BbIIETICHUS U OYUCTKU OEIIKOB.

GMP u e€ 3HaueHMEe B NPOU3BO/ICTBE JIEKAPCTBEHHBIX IIPENapaToOB
Mukpoopraiusmsl Aj1s HOJTYyYEHUs] pPeKOMOMHAHTHBIX BaKIIMH

Mukpoopranu3mMsl, UCIOJIb3YEMBIE JIJIs1 TPOU3BOACTBA MHCYJIMHA.
Ocobennoctu ncnonbzoBanuss CHO-kneTox

[TapameTpsl, onpeaesione KauecTBO OMOTEXHOJIOTHYECKOTO IIpernapara
MeTo/1bI KOHTPOJIS YUCTOTHI M aKTUBHOCTHU OETTKOBBIX MPENaparoB.
[Monneprxanue cTaOMIBHOCTHA OEIKOBOTO Mpernapara npu XpaHeHU!

Ilenu n 3a1aym 3TanoB KIMHUYECKUX UCIIBITAHUM ITPEIIapaToB.

3anauu, pemaemsle Ha (aze | KMTMHUYECKUX UCTIBITAHUH.

MeTo/1bl KOHTPOJISl CTEPUIIBHOCTH OnogapMalleBTUYECKUX NTPEnapaToB.

Pucku 1 aTHUECKuE BOIPOCHI, CBA3aHHBIE C HCIIOJIBb30BaHUEM T€HHO-MOIU(HUIIMPOBAHHBIX
OpPraHM3MOB B IIPOU3BOJICTBE JIEKAPCTB.

TpeboBaHwMs1, TPEIBSIBIIEMBIE K PETHCTPAIU OMOTEXHOJIOTUIECKOTO Iperapara
OneHka HIMMYHOT€HHOCTH OMO(apMalieBTHUECKUX CPEICTB

Pucku, cBsi3aHHbIE ¢ TPUMEHEHUEM OMOCUMUIISIPOB

CoBpeMeHHbIE TpeH Il B pa3paboTke Ouomnpenaparos (Hanpumep, CAR-T, HaHoTena)
Banupanust aHaauTHUECKUX METOOB C UCIOJIb30BAaHUEM CTAaTUCTHYECKHUX MOJIX0/I0B

Me:xnyHapoaHble HOPMAaTUBHBIE JOKYMEHTBI, KOTOPbIE PETYIUPYIOT OMOTEXHOIOTMUECKHE
JIEKAPCTBEHHbIE MTpenapaThl

Hcnonp3oBanue 6a3 nanupix nocienoBatenbHocTeil (NCBI, UniProt, PDB) npu
MPOEKTUPOBAHUU OEIIKOBBIX JIEKAPCTB

MeTtob1 OMOMH(YOPMATUKU MPUMEHSIOTCS )1 aHAJIW3a AMUHOKHUCIOTHOM
HOCJIEeI0BAaTeNbHOCTH Oernka?

MogenupoBaHnue CTPYKTYphI OEJIKOB U €ro MPUMEHEHHE B Tn3aitHe OnodapManeBTHIeCKuX
MOJIEKYJT

[Ipumenenne nokuHra (MOJIEKYIIPHOE MOJICIIMPOBAHNE B3aUMOJICHCTBUIN) TIPH pa3paboTKe
AQHTHUTEN U HHTUOUTOPOB

CraTucTryeckre MeTOo bl JUIsl aHaIu3a pe3ylbTaToB OMOJIOTMUECKHX JJIs aHAIN3a
pe3yIbTaTOB OMOIOTUYECKUX dKCTIepuMeHTOB (Hampumep, ANOVA, t-tect)

[Tpouecc noxydeHus: ¥ MPUMEHEHHs] MOHOKJIOHAIbHBIX aHTUTEIN B MEAULIUHE.

OxapakTepu3yiTe BUbl MOHOKJIIOHAJIBHBIX aHTUTE] IPUMEHSEMBIX B TEpaIluu
BaxkuuHsl, I0JIydeHHBIE C IOMOILBIO T€HHOU UHKEHEPUU

BHOHH(I)OpMaHHOHHLIﬁ AHAJIN3 JIIUTOIIOB U KaK OH UCHOJIB3YCTCA MPHU CO3JaHUH BAKIIUH
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.

58.

[IpuBenuTe mpuMep UCHOIH30BAHUS MAITUHHOTO 00ydeHus wiu M B
O6rodapMaieBTUUECKUX HCCIIEI0OBAHUSAX.

[Ipoueccel, mpoucxosmye Mpyu MPoU3BOICTBE BaKIIMH C UCIIOJIb30BAHUEM KJIETOUHBIX
KYJIBTYD.

I'ennas Tepanus u e€ NpUMEHEHUE B MEAULIMHCKON ITPAKTUKE

@DyHKIMS BUPYCHBIX BEKTOPOB B IIPOLIECCE TEHHOM TepaIuy.

OCo0eHHOCTH XpaHEHUs U TPAHCIOPTUPOBKH OMOTEXHOJIOTHUECKUX MPETapaToB.
[TpuHIMIB pabOTHI C KJIETOYHBIMU KYJIBTYpaMH B TPOU3BOICTBE OMO(apMalieBTHIECKUX
[IpenapaToB.

Ponw JIHK-BekTOpOB B OMOTEXHOJIOTHYECKOM ITPOU3BOICTRE.

TexHoNOTHM 1151 CTAOMIIN3AIH OMOTEXHOJIOTHYECKUX MPETapaToB

Ponp nporea3 B Npou3BOJACTBE U OYMCTKE PEKOMOMHAHTHBIX OEITKOB

@DepMeHTBI, UCIIOJIB3YEMBIE KaK JIEKAPCTBEHHBIE CPEICTBA.

Jpar-nu3aiiH u ero nepcrneKTUBEI.

AHTHTEIa KaK OCHOBHOU MHCTPYMEHT JIJISl CO3J]aHUsI TEXHOJIOTHU aIpeCHOM JIOCTaBKHU
JIEKapCTB.

[IpotuBoomnyxosneBbie aHTUONOTHKU. DepMeHTaTUBHASI BHYTPUKIIETOUHAs aKTUBALIUS
HEKOTOPBIX MPOTUBOOIYXOJIEBBIX AaHTHOMOTUKOB.

[Ipou3BoacTBO PeKOMOMHAHTHBIX 00pa3oB uHTEpdepona. MHTepdepoHsl mpu BUPYCHBIX U
OHKOJIOT'MYECKHX 3a00JIeBaHUIX.

Ponbp monexynspHo-Ononornueckux meronos (I[P, ELISA, BectepH-OnoTTHHT U 1p.) B
CO3J1aHMM OMOTEXHOJOTHUECKUX JIEKAPCTBEHHBIX CPEJICTB

AHanu3 ¥ UHTEepHpeTaus HayYHbIX JTAHHBIX MPU JOKIMHUYECKUX UCCIIEIOBAHUSIX
OMOTEXHOJIOTMYECKOT0 IIpenapaTa

[Ipumepbl coBpeMEHHBIX OMOTEXHOJIOTMYECKUX JIEKAPCTBEHHBIX CPEJICTB U XapaKTEPUCTHUKA
MEXaHU3Ma UX AEUCTBUS

®apMaKoHaA30p U NOCTPETUCTPALMOHHBI MOHUTOPUHT: KOHTPOJIb O€3011aCHOCTH U

3¢ (EeKTUBHOCTH MOCIIE BBIXOA HA PHIHOK.

OTHUYecKue U IOPUINYECKHE aclIeKThI: 3al1Ta MIpaB MMallueHTOB, COOII0IEHIE
MEXYHApOJHBIX HOPM U CTaHJIapTOB

PaspaGorunk:
&D e npogeccop B.I1. CanoBapoga

06.

(mojtmes)

IIporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusiMu PI'OC BO no HampaBieHuio
05.01 «buounxenepust 1 OMOMHPOPMATHKAY.
[Iporpamma paccmMoTpeHa Ha 3acefaHud Kadeapsl (PU3MKO-XMMUYECKOH OHOJIOrHH,

ononmxkenepun u ononapopmatrku 19.03.2025 r. mporoxon Ne 12.

; " TR
3aB. kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa @awﬁ
Hacmosiwas npocpamma, ne modcem 6vimb 60cnpouzgedeHa Hu 6 Kaxou gopme bOe3

npeodsapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopuvl-paspabomuuka npocpammsi.
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