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1. OueHouHble cpeacTBa /Ui MIPOBeACHUS TeKyliero koutTpoisa Ha 3ausaTusax (TK), onenku camocrostensHoi paboTsl oOyuatomuxcs (CP), mpoBenenus
npoMexyrouHoit arrecranuu (ITA), mo3Bosionye MpoBepuTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCS MPEAYCMOTPEHHBIX IPOTPAMMON AUCIUILITNHBI
3HaHu# (3) / ymenutii (y) / HaBbikoB (H) (3YH):

YK-2.1.1 3naeT npuMHIUIIBLI, METObI U TPEOOBAHUS, NIPeAbIABJIsieMble K IPOCKTHOM padoTe; MeTOIbl, KPUTEPHHU U MMaPaAMETPbI OLleHKH
Pe3yJIbTATOB BbINOJHEHUS MPOEKTA; MeTOAbI MPEICTABJIEHUS] U ONMCAHNUS Pe3yJIbTATOB MPOEKTHOM JAeATeJIbHOCTH

Pesynbrater ocBoenus OI1 WNunukaTopsl TOCTHKEHUS KOMITIETEHIIUU Pe3ynbrarel 00y4yeHus mo
(KOMITETEHIINH) UCLUAIUINHE
YK-2 CnocobeH ymnpaBisiTh YK-2.1.1 3HaeT npuHLIMIIBI, METOABI U TPEOOBAHUS, IPEIbABIsEMbIe K | 3-1 MeToapl pabOThl C HOPMATHUBHOM,
MIPOEKTOM Ha BCEX 3Talax ero MPOEKTHOM paboTe; METO b, KPUTEPUU U MTapaMETPhI OLIEHKU CIIPaBOYHOW U HAYYHOM JIUTEPATYPOH.
KU3HEHHOTO LIMKJIa PE3YNBTATOB BBINOJHEHUS [TPOEKTA; METOAbI IPEICTABICHUS U
ONMCAHUs PE3YJIbTATOB MMPOEKTHOM AESTEIbHOCTH.




Ne Paznen(sr), noapaznenbi(bl) Tun 3aanus CopnepxaHnue 3a1aHus IIpaBUIBHBIN OTBET JIns1 Kakoro BUJa KOHTPOJISA
JTUCIHIUTAHBI (MOTYJH, npeJHa3HAYCH
MO/JTyJIbHBIE €IMHUIIBI), TK CP ITA

dbopmupyromuii(e) nanasiii 3YH

1. | Moayns 1. JlokmuHAYECKHE 1. Beioop BriOepute Tpu BepHBIX 1) replacement - BeiGOp u na na HET

MCCIIEIOBAHUS JICKAPCTBEHHBIX HECKOJBKUX | OTBETA U3 LIECTH. 3aMeHa
BEIIECTB Ha Pa3IMYHbBIX npaBuwiabHbIX | [IpaBuio 3 R Bkitoyaer: 2) reduce —cokpareHue
KJIETOUHBIX KyJbTypax: o0mmue OTBETOB 1) replacement - Be1OOp 1 | KoJIMYeCTBA
BOIIPOCHI. 3aMeHa 3) refinement- ymenbie-
2) reduce —cokparieHue HHUE JUcTpecca, 00U 1
KOJINYECTBA CTpalaHu
3) refinement-
YMEHBIIICHUE IUCTpecca,
6071 1 cTpajaHuit
4) reduction-
YMEHBIIICHHE KOJTMYECTBA
5) rise — yBenuuenue
KOJIMYECTBA
6) renewal- 3amena
2. Br1 — coTpynHuk NmmopTann3zoBaHHbIE na HET na
CuryaumonH | nabopatopuu, pabortaere KJICTKH
ble C pa3IMYHBIMU TUIIAMH
3aJa4n/Keichbl | KIIETOK Y 3aMETUIIU, YTO

00bIYHBIE PHOPOOITACTHI
YeJloBeKa JeNATCS B
yamike [lerpu okomno 50
pas, a 3aTemMm
ocTaHaBIuBaroTcs. B
JPYroy Yainke KIeTKU
TOH K€ TKaHH, HO
00paboTaHHbIC
OTIpeIeIEHHBIM BHPYCOM,
nensarcs yxe 200 pa3 u He
octaHaBnuBarorcs. Kakum
HA3bIBAIOTCS KIIETKH,
CHOoCOOHBIE K
HEOTPAHUYEHHOMY
JITICHUIO?




YK-2.2.1 Ymeer pa3zpadaTbiBaTh KOHIENUHIO NMPOEKTA B paMKax 0003Ha4YeHHOH NpolJieMbl, (pOopMyJIMPYys Helb, 32Ja4H, AKTYaJIbHOCTD,
3HAYUMOCTD, OKHAAaeMble Pe3yJIbTAaThl H BO3MOXKHbIe c()epbl MX NMPUMEHEHHS; PACCYMTHIBATH CPOKH BBINOJHEHUsS] U ()OPMHPOBATH IJIAH-
rpauk peajqu3alliy NPOEKTA; IJIAHUPOBATh HeOOXOAMMBbIe Il peaiu3allii MPOeKTa pecypchbl, B TOM 4YHCJ/Ie ¢ Y4eTOM HX 3aMeHsIeMOCTH;
OPraHu30BbIBATH W KOOPAWHHMPOBATH PaldOTy YYACTHHMKOB IIPOEKTAa, CIOCOOCTBYSI KOHCTPYKTHBHOMY IPEOJO0JICHHIO BO3HMKAIOIIMX
pa3HorJacuii 1 KOH(QIMKTOB; BeCTH, IPOBEPATH U AHAJIU3UPOBATH POEKTHYIO IOKYMEHTALMIO

Pesynbratel ocBoenust OIl (komnerennmn) | MHAMKATOPHI TOCTHYKEHUSI KOMITETCHIINN PesynbraTel 00y4eHus 10 AUCIUTUINHE
YK-1. Cnocoben ocymectBisATh | YK-2.2.1 Ymeer pazpabaTeiBaTh y-1- 00600mars (hakToIOrHUecKuii MaTepuat u
KPUTHIECKHH aHaJm3 NPOOJIEMHBIX | KOHIIENIIHIO TIPOEKTA B PaMKaX JIeJIaTh BBIBOJIbI 00 OCHOBHBIX 3aKOHOMEPHOCTAX

chyauHﬁ Ha OCHOBC CUCTCMHOI'O IToAxo0aa,

N % 0003Ha4eHHOH NpoOIeMBIl, (GOPMYIUPYS
BBIpa6aTI)IBaTB CTpaTeruro 1CUCTBUU

1eNb, 3a/1a41, aKTyaJIbHOCTb,
3HAYUMOCTb, O’KUJJAEMbIE PE3YIIbTATHI U
BO3MOJKHBIE C(hepbl UX TPUMEHEHHUS;
pacCYUTHIBATh CPOKU BBITTOTHEHHS U
(dhopmMupoBaTh MiIaH-rpaduK peanusanuu
MIPOEKTa; MIaHUPOBATh HEOOXOAUMbIE
IUIsl peau3aliu POeKTa PeCypChl, B TOM
YHCIIe ¢ yYETOM UX 3aMEHAEMOCTH;
OPraHu30BBIBATh U KOOPAUHUPOBATh
paboTy y4aCTHUKOB IIPOEKTA,
CIOCOOCTBYSI KOHCTPYKTUBHOMY
IPEO0/I0JICHUIO BOZHUKAIOLINX
pa3HoryIacuil 1 KOH(QIJIUKTOB; BECTH,
IPOBEPATH U aHAIU3UPOBATH POEKTHYIO

JOKYMEHTALHIO.
Ne Paznen(st), moxpasnensi(bl) Tun 3ananus Copneprxanue 3ajaHus [TpaBUIBbHBIN OTBET Jliis Kakoro BHU1a KOHTPOJIS
JMCLUIUIMHBI (MOZYIH, peJHa3HaYeH
MOJYJIbHBIE €TUHUIIBI), TK CP ITA
dbopmupyromuii(e) TaHHBINA
3YH
2. | Moayns 1. loknmuandeckue uc- | 1. Boigop Bribepute Tpu BepHBIX 2) CRISPR/Cas9 Ja Ja HET
CJIEIOBAHMS JIEKAPCTBEHHBIX BE- | HECKOJbKHX oTBeTa u3 mectu. K 3) TALEN
LIECTB Ha Pa3JIMYHBIX NPaBWIBHBIX | MeTosaM penaktupoBanus | 4) ZFN
OTBETOB TeHOMa OTHOCSITCS:




KJIETOYHBIX KYJIbTYypax: o0mue
BOIIPOCHI.

1) CGRP

2) CRISPR/Cas9
3) TALEN

4) ZFN

5) GLP

6) CCI

2.
CuryaumoHn
ble
3aja4m/Keicol

V NMOXKUIIOro ManueHTa
JUArHOCTUPOBAJIN OCTPBI
UM poOIaCTHBIN JIEHKO3.
XumuoTtepanus He
nomorda. Torga Bpaun
MIPUMEHMIIN HOBBI
MOAXO/1: OHH B3SUIH
coOcTBeHHbIe T-
AUMQOLMTHI MAlUEHTa,
MOIU(GUIIMPOBAIH UX B
nabopaTopuu st
pacro3HaBaHUs PAKOBBIX
B-kneTokx ¢ moMoipIo
CIEIHMAILHOTO pelenTopa
(CAR), a 3aTem
Pa3MHOXHIIU U BBEJIU
00paTHO NAIMEHTY.
Tenepb UMMyHHBIE
KJIETKH HalleHTa caMu
YHUUYTOKAIOT OMYXOJIb.

K xakomy Tuny
BBICOKOTEXHOJIOTMYHOTO
JICUEHUsI OTHOCUTCS 3TOT
METOJI, TP KOTOPOM
KJIETKH TalleHTa
TEHETUYECKU
NEPENPOTrPAMMUPYIOTCS
U1 00pbOBI ¢ 60JIE3HBIO?

TCHHaA TCpalunia

Ja

HET

Ja




YK-2.3.1 Baageer onbITOM IpeCcTaBJIeHUs] Pe3yJIbTATOB IPOEKTa (MJIN OTAeIbHBIX €ro 3TanoB) B popMe 0T4eTOB, CTaTel, BICTYIIJICHU I
HA HAYYHO-TIPAKTHYECKUX CEMUHAPAX M KOH(pepeHUsIX; HABLIKOM BeJeHUs] MPOEKTHOH JOKYMEHTALMH; ONBITOM YNPaBJeHHUs MPOEKTOM Ha
BCeX ITANAX ero JKU3HEHHOI0 IUKJIA.

Pesynpratsl ocBoenus OIl (komnerennun) | MHAMKATOPHI TOCTHHKEHUSI KOMITETCHIIUU PesynbraTel 00y4eHus 0 AUCHUTUINHE
YK-1. Cnocoben ocymectBiATh | YK-2.3.1 Bnageer onbiToM H-1 -OATOTOBKY M 3alIUTHI pedepara
KPUTHICCKHH aHaJm3 NPOOIEMHBIX | mpesCcTaBIICHHUS PE3Y/IbTATOB IPOEKTA TPaIUIIMOHHON (POPMEI 110 3aJaHHON TEeMaTHKE

CUTyalluM Ha OCHOBC CUCTCMHOT'O IIOJAX0A4a, (I/IJH/I OTJIEJIbHBIX €r0 3T3.HOB) B (1)0pMe

BBIPa0aThIBATH CTPATETHIO ICHCTBHN . o
OTYETOB, CTAaTEH, BBICTYIUICHUHN Ha

Hay4HO-IIPAKTHYECKNX CEMUHApaX U
KOH(epeHIUAX; HaBBIKOM BEACHUS
MIPOEKTHOM JOKYMEHTAIINH; OTBITOM
YIPABJICHHS IIPOEKTOM Ha BCEX ATarax
€ro KU3HEHHOTO IUKJIA.

No Paznen(sr), moapaszaenbi(br) Tun 3aganust Coneprxanue 3a1aHus [IpaBuIbHBIN OTBET Jlnst kKakoro BU1a KOHTPOJIA
JUCLMILTUHBI (MOTYJIH, npeHa3HaYeH
MOJTyJIbHBIE €IMHUIIBI), TK CP ITA

dhopmupyronuii(e) JTaHHBIA
3YVH
3. | Monyns 1. loknunnyeckue uc- | 1. Beioop Bri6epute Tpu BepHBIX 1) JIAT Ja Ja HET
CJI€ZIOBAHMUS JIEKAPCTBEHHBIX BE- | HECKOJIbKHUX OTBETA U3 LIECTH. 3) MTT
IIECTB Ha Pa3IMYHBIX npaBuIbHBIX | [luTOTOKCHYHOCTH 5) TecT ¢ pe3azypuHOM
KJIETOYHBIX KyJIbTypax: oOIlie | OTBETOB XMUMHYECKUX BEIIECTB
BOIIPOCHI. U3Y4aloT ¢
UCIOJIb30BaHUEM TECTOB:
1) JIAr
2) THK-komet
3) MTT
4) nerpaHymsIIIUHA TYIHBIX
KJIETOK
5) Tect ¢ pe3asypruHOM
6) Tect DBaHca
2. BbI- HayuHBIN COTPYAHHK, | CEHECUEHTHBIE KIETKU na HET it}
CutyanuoHH | paboTaere ¢ FeHeTHUECKU
ble MOAU(PUIIMPOBAHHBIMU Ha
3aavyn/Keicbl | ObICTpOE cTapeHue
MBIIIaMU. Y HUX PaHO




MOSIBIISIETCS KaTapakTa,
HaOroaeTcs noTeps
MBILLIEYHON MACCHI U
yXyaueHue padboTsl
noyek. Bel BBOIMTE
MBIIIIaM KOMOWHAIIHIO
JIBYX IpernapaTos -
Ja3aTUHUOA U
kBepuernHa. [locie kypca
Tepanuy MBIIIN CTATTN
0oJiee aKTHBHBIMU, a UX
MOYKH U cepilie padboTanu
JydIle.

Ha yHndroxxenue kakux
KJIETOK ObLiTa HarpaBJieHa
9Ta IKCIIEPUMEHTATbHAS
Tepanus, nasias 3¢dext
OMOJIOKEHUS?

IIK-7.1.1 3HaeT MeTOX0JI0THIO JOKJIMHNYECKOT0 U KJINHUYECKOT0 UCCIeI0BAHUS JIEKAPCTB

Pesynbrarer ocBoenust OIl (kommeTeHInm)

I/IH,Z[I/IKaTOpBI JOCTHXKCHH A KOMIICTCHIIMHN

Pe3yanaTBI 06yLIGHI/I${ 10 JUCLHHUITIIMHE

[TIK-7 Cnioco0GeH npuHUMAaTh y4acTHE B
MIPOBEICHUH HCCIICIOBAHUS B O0JIACTH
o1ieHKH 3(h(PEKTUBHOCTH U OE30TTACHOCTH
JICKApCTBEHHBIX CPEICTB

T1K-7.1.1 3HaeT METOIOJIOTHIO
JOKIIMHUYECKOT0 U KIMHUYECKOTO
WCCIICI0BaHUS JICKAPCTB

3-1 OCHOBHBIE IPUHIIUITBI U3YUYCHUS
(bapMaKoIOrnyecKoi aKTUBHOCTH Pa3IMUHbIX
COEIMHEHUH U JIEKapCTBEHHBIX BEILIECTB, B TOM
qrclie Ha pa3IUYHbIX KJIETOYHBIX KYJIbTypax

No Paznen(sr), moapazaenbi(bl) Tun 3aganus ConepxaHnue 3a1aHUS [TpaBuiIbHBII OTBET J1st kKakoro BUAA KOHTPOJIS
JUCIUILTAHBI (MOJIYIH, npeHa3HaYeH
MOJYJIbHBIE €TUHUIIBI), TK CP ITA

dbopmupyromuii(e) TaHHBINA
3YH
1. | Monyns 2. YacTHbIe BOTIPOCHI 1. Bei6op Bribepure Tpu BEepHBIX 2) 'AMKa Ja Ja HET
JOKJIMHUYECKUX HCCIIEJOBAHUN | HeCKOJIbKHX OTBETA U3 LIECTH. 3) 5-HT3
JIEKAPCTBEHHBIX BELIECTB Ha npaBuwibHbIX | HMoHOTpOnHBIMU 4)NMDA
O0TBETOB penenTopamu sIBISIOTCS:




Pa3IUYHBIX KJIETOYHBIX 1) mGlu4
KyJIbTypax. 2) 'AMKa

3) 5-HT3

4) NMDA

5) ajpeHOpeLEenTOPHI
6) D1

2. Bonpocel ¢ | Kak HaspiBaroTcst CTBOJIOBBIE KIETKH Ja HET hit:}
Pa3BEéPHYTHIM | HE3pEIble KICTKH
O0TBETOM TPeIECTBEHHUIIBI IS
BCEX TKaHEW OpraHmu3ma?

IIK-7.2.1 Ymeer npoBoauTh H3yuyeHHe (PApMAKOJOTHYECKOH AKTHBHOCTH U JPYIMX BHJIOB AKTUBHOCTH Pa3JIHMYHBIX COeJUHEHHH Ha
Ja00paTOPHBIX KMBOTHBIX; ONpeNeJsATh (papMaKOKMHETHYECKHE MapaMeTpbl BelleCTB y JIAa0OPAaTOPHBIX KMBOTHBIX; NMPOBOAMTH M3y4YeHHUE
OHOJOCTYIHOCTH BELECTB HA Pa3JIMYHBIX MOJEJSX iN Vitro u in vivo

Pesynprarer ocBoerus OIl (komnerentinu) | MHIUKATOPHI TOCTHKEHUS KOMITETCHITNH Pe3ynpTaThl 00yueHus Mo JUCIUTIIINHE
[TIK-7 CnnocoGeH npuHUMAaTh y4acTHe B [IK-7.2.1 YMmeeT npoBOAUTH U3yUEHUE y-1 cucremarusupoBaTh, 00pabaThIBaTh,
MIPOBEJCHUH UCCIICIOBaHM B 00JIaCTH (hapMakoJOTHUECKOW aKTUBHOCTH H WHTEPIPETHUPOBATHh U 0OPMIIATH PE3YIIHTATHI
o1ieHKH 3(h(PEeKTUBHOCTH U OE30TTACHOCTH JIPYruX BUAOB aKTUBHOCTU PA3JIMYHBIX Hay4YHOU JESATEIbHOCTH, HAaIPaBJIECHHOW HA
JIEKapCTBEHHBIX CPEJICTB COCTMHEHUH Ha JIa0OPaTOPHBIX MCCIIETIOBAHUE JIEKAPCTBEHHBIX BELIECTB, B TOM
JKUBOTHBIX; ONPEICIATh qHCiIe, B JOKIMHAYECKHUX UCCIICIOBAHUIX
(hapMaKOKMHETHYECKHE TTapaMeTPhl JIEKQpCTBEHHBIX BEIIIECTB HA PA3JIMYHBIX KJIETOYHBIX
BEIIIECTB Y JIAOOPATOPHBIX )KUBOTHBIX; KYyJIbTypax
MIPOBOJIUTH U3yYEHUE OMOIOCTYITHOCTH
BEIIECTB Ha Pa3IMYHBIX MOJENAX iN Vitro
u in vivo
Ne Paznen(er), moapasaenbi(br) Twum 3amanns Coneprxanue 3aJlaHus [IpaBuIbHBIN OTBET Jlnst kakoro Bu1a KOHTPOJIA
JUCIUILTAHBI (MOJIYIH, npeaHa3HauYeH
MOJYJIbHBIE €IUHUIIBI), TK CP ITA
dbopmupyromuii(e) TaHHBINA
3VH
1. | Monayns 2. YacTHbIe BOIIPOCHI 1. VYcranoBsure OeBar3ymao - aa aa HET
JOKIMHHYCCKUX UCCICIOBAaHUN | YCTaHOBHUTE COOTBETCTBUE T'yMaHU3UPOBAaHHbIE
JIEKAPCTBEHHBIX BEUIECTB Ha COOTBETCTBHE | JIEKAPCTBEHHOTO




Pa3JIMYHBIX KJIIETOYHBIX
KYJIbTypax.

npernapara u
knaccudurauu MAT

Ha3zBanue
JIEKapCTBEHHOTO
npenapara

1) 6eBanm3ymab
2) ronmumymat

3) MmypoMoHab
4) uadarukcumad

knaccuduxanus MAT

roaumMyma —
4eJI0BEYECKHE
MypPOMOHA0 —
MBIIIAHBIC
uHIMKCUMa0-
XUMEpHBIC

a)XUMEpHbIe
0)MBIIINHbBIE
B)I'YMaHU3UPOBAHHbIE
I') 4EJIOBEYECKUE
2. BbI-cOTpyIHHUK KpYITHO BBICOKOIIPOU3BOIUTEND na HET na
CuryaumoHH | QapmaneBTHYECKOM HbI CKPUHUHT
ble KOMIIaHUSl, KOTOpas
3ajaun/Keichl | Moay4yusia OuOIuoTeKy u3

2 MUJJINOHOB
XUMHUYECKUX COEANHEHUH,
CHUHTE3MPOBAHHBIX €€
naptaepamu. [lepen Bamu
CTOUT 3a/1a4a - HalTH
cpeau HUX XOTs Obl OJ1HO
BEIIIECTBO, KOTOPOE
CMOXeET OJIOKMpPOBATh
OIpe/IeIeHHBIN (hepMEHT,
OTBETCTBEHHBIH 32 POCT
PaKOBBIX KJIETOK. Bbl
pabotaeTte ¢
pPOGOTU3NPOBAHHOM
CHCTEMOI1: poOOTHI
HAHOCHT 110 OJTHOMY
COEJIMHEHUIO B JIYHKU
1536-1yHOUHBIX
IUTAHIIETOB ¢ (PepMEHTOM
U cyOcTpaToM, a 3aTeM




aBTOMAaTHYCCKUI
CUHTHIBATEINL 32 AOJIH
CEKYH/IbI OTIPEJICIISIET,
roraciia Jim
duryopecneHus (mpu3HaK
TOTO, 4TO (pepMEHT
3a0J10KMpOBaH). 3a CyTKU
CHUCTEMa TECTUPYET COTHU
TBICSY COSTMHEHMH.

Kaxk Ha3wiBaercs 3Ta
TEXHOJIOT U
ABTOMATH3UPOBAHHOTO
TECTUPOBAHUS MUJLTHOHOB
00pa3moB /715 TOUCKA
OMOJIOTHYECKH aKTHUBHBIX
BemecTB?

IIK-7.3.1 Baaaneer HaBbikamu OGopMJIeHHSI Pe3yJbTATOB HCCJIEI0BAHMH, NMPOBEJCHUSA CTATHCTHYECKOW 00padOTKM Ppe3yJbTaTOB.
Baageer HaBbIKaMM NPOBeeHNUs] Pa3pad0oTKH MeTOAMK Hccile0BaHuil GapMaKOKMHETHKH Ha IOKJINHHYECKOM M KJIMHUYECKOM YPOBHe

Pesynbrater ocBoerus OIl (komnereninu) | MHAUKATOPHI TOCTHKEHUS KOMITCTCHITHH Pe3ynbTaThl 00yueHus 1Mo JUCITUTIIINHE
[1IK-7 CiocoGeH npuHUMAaTh y4acTHE B [1K-7.3.1 BnageeT HaBbIKaMu H-loopmieHus pe3yabTaToB, MOJIYICHHBIX B X0OJI€
MIPOBEJICHUH HCCIIE0BaHUA B 00acTH odopMIIeHUS PE3yIbTATOB JOKIMHUYECKUX UCCIIeI0BaHUMN JIEKAPCTBEHHBIX
o1ieHKH 3 pekTuBHOCTU U 06€30MaCHOCTH UCCIIEJIOBaHUM, TPOBEICHHUS BEIIECTB HA Pa3IMYHBIX KJICTOYHBIX KYIbTypax
JIEKapCTBEHHBIX CPE/ICTB CTaTHUCTUYECKOI 00paboTKH

PE3YyJIIbTAaTOB. Bnageer naBpikaMu
IIPOBCACHUS p33pa6OTKI/I MCTOJHK
HCCIICOBAHUI (bapMaKOKHHCTHKH Ha
JAOKJIIMHUYCCKOM U KIIMHUYCECKOM YPOBHC

No Paznen(sr), moapazaenbi(bl) Tun 3amanus Conepxanue 3a1aHus [IpaBunbHBIA OTBET Jns1 kakoro BUa KOHTPOJIS
JUCIUILTAHBI (MOJTYIH, peaHa3sHaueH
MOJYJIbHBIE €TUHUIIBI), TK CP ITA

dbopmupyromuii(e) TaHHBINA
3YH




Monynsb 2. YacTHbIE BOIIPOCHI
JIOKJTMHUYECKUX UCCIIeI0BaHUN
JIEKApCTBEHHBIX BEIIECTB Ha
Pa3IUYHBIX KIETOYHBIX
KyJIbTypax.

1.
YcranoBurte
COOTBETCTBHE

YcranoBure
COOTBETCTBHUC HAa3BaHUA
npoiiecca 1 ero
onpeeaeHus

HaszBanue npouecca:

1) Bamumanus
2)0MO’KBUBAICHTHOCTh
3)perno3uIMOHUPOBAHNE
4) 6GUOIOCTYITHOCTh

5) Bepudukanus

Omnpenenenue npoiiecca:
a) cTereHb, B KOTOPOi
AKTUBHBIN HHTPETUCHT
JIEKapCTBEHHOTO CPENICTBA
JOCTUTAET CUCTEMHOTO
KpPOBOTOKA U CKOPOCTB, C
KOTOPOH ATOT MPOIIECC
MPOUCXOUT

0) BBISIBJICHHE HOBBIX
MOKa3aHUi y
pa3pelIeHHbIX K
MEAUIIMHCKOMY
MPUMEHEHHUIO [TPernapaToB
B) IIpOLIeCC TPOBEPKHU
JIOCTOBEPHOCTH JIaHHBIX,
JOKYMEHTOB, JINYHOCTHU
M0JIb30BATENS WU
BBITIOJTHEHHS TPEOOBaHUIN
B Pa3IMYHBIX 00IACTAX
NS TeTbHOCTH.

) npoueaypa,
MOATBEP K TAtOIIast
HaJIe)KHOCTb YCIOBUN
IPOM3BOJICTBA U
CHOCOOHOCTh MPUBOIUTH
K 0’KHJIa€MBIM
pe3ynbTaTam 1o

BajInganyusa—
pouenypa,

IO TBEPIK NAOIIAs
HaJIe)KHOCTh YCIIOBUI
IMPOMU3BOJACTBA U
CIIOCOOHOCTH
IMPUBOJUTH K

0K aacMbIM
pe3yibTaTaM 1o
ITOKA3aTeNsIM KayecTBa

IIPOTYKIIUU

OHMO’KBUBAIEHTHOCTE-
CTEIEHDb 000U
JOKCHEepHUKa
OPHUTHHATEHOMY
MaTCHTOBAHHOMY
JICKaPCTBEHHOMY
CpEICTBY

PENO3UIIMOHUPOBAHNE-
BBISIBJICHHE HOBBIX
MOKa3aHUi y
pa3pelIeHHbIX K
MEAULIMHCKOMY
MPUMEHEHHUIO
[penapaToB

OHOIOCTYITHOCTh-
CTCIEHb, B KOTOPOI
AKTUBHBIA MHTPEIUCHT
JIEKapCTBEHHOTO
CpEICTBA JOCTUTAET
CHUCTEMHOTO KPOBOTOKA
U CKOPOCTh, C KOTOPOi
ATOT MPOIIECC
MIPOUCXOTUT

BepuduKanus — 310

Ja

Ja

HET




MOKAa3aTesiM KauyecTBa MpoILIeCC MPOBEPKU
MPOIYKIIUU JIOCTOBEPHOCTHU
J1) CTETICHB 11010015 JAHHBIX, TOKYMEHTOB,
JOKEHEpHKa JUYHOCTH
OPUTMHAILHOMY MOJIb30BATEIS WIIH
MaTEeHTOBAHHOMY BBITIOJTHECHH S
JIEKapCTBEHHOMY TpeOOBaHUH B
CpPEACTBY Pa3IMYHBIX 00JIACTAX

JESTETbHOCTH

2. Bonpocel ¢ | Kak HaspiBaercs Tect Ditmca ma HEeT ma

Pa3BépHYTHIM | CTaHJAPTHBIN

0TBETOM OaKTepHabHBIN TECT ISt
TEPBUYHOTO CKPUHUHTA
HOTEHITHATbHON
MYTareHHOCTH BEIECTB?

2. Bonpock! 411 NOATOTOBKM K MPOMEKYTOYHOM aTTeCTalluH:

1. XuMuveckuii CHHTE3 JIEKAPCTBEHHBIX BEIIECTB: IMITUPUIECCKUH MTyTh, HAPABIICHHBIN U IIeJICHANPABIICHHBI CHHTE3

2.KinietouHble KynbTypbl ~-00BEKTHI MOJIEKYIIIPHO-OMOIOTMUECKUX UcciaeioBaHui. McTopust pa3BUTHS KJIETOYHBIX TEXHOJIOTHI
3.AnbTepHaTUBHBIC ITyTU CO3JaHMSI HOBBIX JIEKAPCTBEHHBIX CPEICTB

4 Meto bl KJIETOYHBIX TEXHOJIOTHIA

5.Tokcukonorudeckue ucciaenaoanus. GLP (Good Laboratory Practice — Hamiexamas 1abopaTopHas MpaKTHKa)

6.1IpuHIUIBI pabOTHI C KIETOYHBIMU JIMHUSMU: CIOCOOBI KYyJIbTUBUPOBAHUSI KIIETOUHBIX KYJIbTYpP, KyJIbTypajbHas MOCY/1a, MTUTATEIbHbIE CPEIbI
7.1U1s1 KyJIbTUBUPOBAHUS, POLIEAYPHI MOIEP>KAHUS KIIETOUHBIX JIMHUN

8.1Ipu3Haku BBIPOKAECHUS KyJIbTYpbl KIETOK. MeTo bl onpeeneHus )KU3HECTIOCOOHOCTH KIETOK

9.CTBOJIOBBIE U POTEHUTOPHBIC KIETKH, ONIPe/IeTIeHHE, KIaCCU(PUKAIUs, TPUMEHEHHE, STUYECKHE aCIIEKThI

10.MiMmMopTann30BaHHbIE KIETKU, XapaKTEPUCTUKA, CTPATETUH CO3TaHUS

11.MoHoKIOHaNbHBIE aHTUTENA, TOJTy4YEHHE, UCIIOIb30BAHKE I JUArHOCTHKU

12.Tumbl MOHOKJIOHATBHBIX aHTUTEN, HOMEHKIIaTypa

13.Metoap! NOTy4YeHHS] MOHOKJIOHAIHHBIX aHTUTEI

14 TlonukioHadbHbIC aHTUTENA, IPEUMYIIECTBA Mepel MOHOKIOHAIBHBIMH

15.MoHoOKIOHaNbHBIE aHTUTENA — JIEKAPCTBEHHBIE MTPemapaThl

16.Texnousorus pegakrupoBanus resoma CRISPR/Cas9, npunuun paboTsl

17.Knerounast Tepanusi, ayTOJOTHYHBIE KIETKHU, KCEHOTPAHCIIAHTAIIHS

18.Meron nokanbHO# (ukcaruu noteHuana «Patch clampy»: onpenenenue, npuHIM, XapakTepUCTUKA, KOHPUTYpauu

19.MexaHu3Mbl KJIETOYHOTO cTapeHus: omuOku pemaparuu JHK, ykopodeHue TenoMEpHBIX MOBTOPOB, JMHUTEHETHYECKHE MEXaHHU3MBI
(Momudukanus ructoHoB, MeturpoBanue JJHK, pemoaenupoBanne xpomarruHa), HapylieHne KoHpopmanuu 0enKkoB



20.MuTtoxoHapuaabHas TUCHYHKIUS U BO3PACT

21.PenienTopbl ¥ MOHHBIC KAHAJIBI: KIIACCU(DUKAIIUS PEIIETITOPOB U HOHHBIX KaHAJIOB

22 .Jlurana-yrnpaBisieMbIe PEICITOPHI: alleTHIXOIMHOBEIE (HUKOTHHOBEIE), [T AMKa-penentopsl: crpoenue, GyHKIIUN

23.JIlurang-ynpasisembie penentopsl: riumuuHoBeie, ' AMKa-penentopsl, ramyramatasie NMDA, AMPA, kanHaTHbIE pelienTOPBl: CTPOCHHUE,
byHKIIH

24 TloTeHnMaN3aBUCUMBIC U MEXaHOIYBCTBUTEIILHBIC HOHHBIC KaHAIIBI

25.Merabotpomnnsie peuentopsl: ' AMKB- u nodamiuHOBEIE penienTopbl, CTPYKTYpa, GyHKIUU

26.MetaboTpomnHbie penenTopsl: G-0eNoK, CTPYKTypa, THIIBI, QYHKIHN

27.MeTabOoTpOIIHBIE PELENTOPHI: TIIyTaMaTHBIE U CEPOTOHUHOBBIC, CTPYKTYpa, (PyHKINH

28.PenienTopsl ¢ THPO3WHKUHA3HOW aKTUBHOCTBIO, CTPYKTYPa, (YHKITUU

29.dapmMaKOKWHETHKA, TapaMeTPhI BCACHIBAHUSI, pacIpeeTIieHHs, METa0O0Iu3Ma U BhIBEICHHSI JICKAPCTBEHHBIX BEIIECTB M3 OPraHu3Ma
30.buoTpanchopmanus, ADMET —anamu3

31.M3yuenue kapano-, renato-, murorokcnaHoct (MTT-tect), myrarennoctu (Tect Diimca) in vitro

32.AnbTepHaTHBHBIC TYTH CO3JIaHUS HOBBIX JICKAPCTBEHHBIX CPEACTB (PKCHEPHKH, TEXHOJOTHS (hapMaleBTHUECKOW albTCPHATHBBI,
PENO3UIIMOHNPOBAHKE JIEKAPCTB), IPUMEPHI

33.BBICOKOTIPON3BOAUTENBHBIA CKPUHUHT: OTIPEIeNIEHUE, TTPUHITUIT, CTPATETHH, 3a7a4H, JOCTOMHCTBA, HEJJOCTATKH

34. KoMIIBIOTEpHBIE METOJIBI MIOMCKA JICKAPCTBEHHBIX MPENapaToB: MO-JICKYJIIPHOE MOJICITHPOBAHNUE, BUPTYAbHBIN CKPUHHUHT; TU3aiH HOBBIX
JIEKapCTBEHHBIX MpernapaToB de novo; OlleHKa CBOMCTB «I10J00HS JIEKAPCTBY»; MOJIETMPOBAHUE CBSI3bIBAHUS JIUTaH 1-MUIICHb.

35.011eHKa TOKCHYHOCTH IN Vitro. MeTo bl U1s1 OnpeiesieH s IMTOTOKCHYHOCTH HOBBIX XUMHUECKHX COCTUHCHUI

36.MeToapl OLEHKHM LUTOTOKCHUYHOCTH, OCHOBAaHHBIE Ha MPSMOM IOJCYETE KJIETOK M KOJIOHHI: ONpeaeseHHe YHcia KIETOK B MOHOCIOE,
KOJIOHUEOOpa3yIonui TeCT

37.MeTopl OIIEHKH IIUTOTOKCUYHOCTH, OCHOBAaHHBIC Ha OILIEHKE 11€-JIOCTHOCTH TIa3MaTHYECKOH MEMOpaHbI: METO]T C TPUIAaHOBBIM cuHuM, JIJII'-
TeCcT

38.Metozpl, OCHOBaHHBIC Ha OIleHKE MeTabonamdeckoil aktuBHOCTH KieTok: MTT, MTS, XTT u WST-1-TecThl, pe3a3ypuH-TECT, TECThl Ha
MPOTEa3HYI0 aKTUBHOCTH KJIETOK, OINPE/IeJIeHHE BHYTPUKIECTOUHOTO YpoBHSI AT®

39.Bakuunsl, onpeenenue, KiacCu(pUKaIus: M0 XapakTepy MUKPOOPraHU3MOB, TI0 CIIOCO0Y MPUTOTOBJICHUS, IO IPUPOIE UMMYHOT€HA
40.TexHOoI0THs MOJIy4€HHUs BaKIIH, OCHOBHBIE 3TaIlbl

41.Tunsl BakuuH: QopcuUIMPOBAHHBIC, KOHBIOTUPOBAHHBIC, MOJIMCAXapUAHbIE BaKUWHBI, LEIbHOKIETOYHBIC, CyObEIMHUYHbIC BaKIIMHBI,
PEKOMOMHAHTHBIE BAKIMHBI

3. [Ipumep Ouneta A IPOMEKYTOYHON aTTECTALUN

denepanbHOE rocy1apcTBEHHOE 010/ DKETHOE 00pa30BaTeNIbHOE YUPEXKICHHE BhICIIEro oOpa3zoBaHus «Bonrorpaackuii rocy1apcTBEHHbIN
MEIULUHCKUN YHUBEPCUTET»
Munucrepcrsa 3apaBooxpanenus Poccuniickoit denepanuun
Kacgenpa: opranuzamnuu apmaneBTHUIECKOTO Jea, (papMareBTHIeCKOM TEXHOIOTUH U OHOTEXHOJIOTHH
JucnunnuHa: JIOKNIMHUYECKUE UCCIIEN0BAHNS JICKAPCTBEHHBIX BELIECTB HA PA3JIMYHbIX KIETOUYHBIX KYJIbTypax



Crnenumanurer 1o crenuanbHocT 33.05.01 @apmanus
VYuebnsriii rox: 2026 - 2027

buner x 3auety Ne 1
1. Xumuueckuil CHHTE3 JIEKAPCTBEHHBIX BEILIECTB: SMIMPUUECKUN ITyTh, HAIIPABJICHHBIN U 1I€JICHANPABICHHBIA CUHTE3
2. Tunsl BakumH: (Gopcu(UIIUPOBAHHBIC, KOHBIOTHPOBAHHBIC, IIOJIMCAXapUAHbIE BaKUWHBI, LEIHHOKIETOUHBIC, CyObEJMHUYHBIC BAKIIMHBI,
PEKOMOMHAHTHBIC BaKI[IHBI

M.IL 3aBenyromuii kadenpoit B.C. CupoTtenxko

1. Assessment tools for conducting ongoing monitoring in classes (OM), assessing students’ independent work (SIW), and conducting midterm assess-
ments (MA), allowing for the assessment of students' development of the knowledge (K)/abilities (A)/skills (S) (KAS) stipulated by the course curricu-
lum:

UC-2.1.1 Knowledge of the principles, methods, and requirements for project work; methods, criteria, and parameters for assessing project results;
methods for presenting and describing project results

Results of mastering the EP (compe- Competency Achievement Indicators Learning outcomes for course
tency)

UC-2: Capable of managing a project at UC-2.1.1 Knowledge of the principles, methods, and requirements for project | k-1 Methods of working with regulatory,
all stages of its life cycle work; methods, criteria, and parameters for evaluating project results; meth- | reference, and scientific literature.
ods for presenting and describing project results.

Ne | Section(s), subsections(s) of the | Task type Task content Correct answer What type of control is it intended
discipline (modules, modular for
units) that form this knowledge, oM SIW MA
skills and abilities
1. | Module 1. Preclinical studies of 1. Selection of | Select three correct an- 1) Replacement - selection | yes yes no
medicinal substances in various several cor- swers out of six. and replacement
cell cultures: general issues. rect answers | The 3 R's include: 2) Reduce - reduction in
1) Replacement - selec- quantity
tion and replacement




2) Reduce - reduction in
quantity

3) Refinement - reduction
in distress, pain, and suf-
fering

4) Reduction - reduction
in quantity

5) Rise - increase in quan-
tity

6) Renewal - replacement

3) refinement- reduction in
distress, pain, and

2. Situational
tasks/cases

You're a lab worker work-
ing with various cell types
and notice that normal hu-
man fibroblasts divide
about 50 times in a Petri
dish and then stop. In an-
other dish, cells from the
same tissue, but treated
with a certain virus, di-
vide 200 times and don't
stop. What are cells
capable of unlimited
division called?

Immortalized cells

yes

no

yes

UC-2.2.1 Able to develop a project concept within the framework of a defined problem, formulating the goal, objectives, relevance, significance,
expected results and possible areas of their application; calculate deadlines and create a project implementation schedule; plan the resources
required for project implementation, including taking into account their replaceability; organize and coordinate the work of project partici-
pants, facilitating the constructive resolution of emerging disagreements and conflicts; maintain, check and analyze project documentation

Results of mastering the EP (competency)

Competency Achievement Indicators

Learning outcomes for course

UC-1. Capable of critically analyzing prob- | UC-2.2.1 Able to develop a project con-
lematic situations based on a systems ap- | cept within the framework of a defined
problem, formulating the goal, objectives,
relevance, significance, expected results
and possible areas of their application;
calculate completion deadlines and create
a project implementation schedule; plan

proach and developing an action strategy.

a-1 - summarize factual material and draw conclu-
sions about the main patterns




the resources required for project imple-
mentation, including taking into account
their replaceability; organize and coordi-
nate the work of project participants, fa-
cilitating the constructive resolution of
emerging disagreements and conflicts;
maintain, check and analyze project doc-

phoblastic leukemia.
Chemotherapy had failed.
Then the doctors tried a
new approach: they took
the patient's own T cells,
modified them in the lab
to recognize cancerous B
cells using a special re-
ceptor (CAR), then ex-
panded them and reintro-
duced them into the pa-
tient. Now the patient'’s

umentation.
Ne | Sections), subsections(s) of the | Task type Task content Correct answer What type of control is it in-
discipline (modules, modular tended for
units) that form this knowledge, oM SIW MA
skills and abilities
2. | Module 1. Preclinical studies of | 1. Selection of | Select three correct an- 2) CRISPR/Cas9 yes yes no
medicinal substances in various | several cor- swers out of six. Genome | 3) TALEN
cell cultures: general issues rect answers | editing methods include: 4) ZFN
1) CGRP
2) CRISPR/Cas9
3) TALEN
4) ZFN
5) GLP
6) SDS
2. Situational | An elderly patient was di- | Gene therapy yes no yes
tasks/cases agnosed with acute lym-




immune cells destroy the
tumor themselves.

What type of high-tech
treatment is this method,
in which the patient's cells
are genetically repro-
grammed to fight the dis-
ease?

UC-2.3.1 Possesses experience in presenting project results (or individual stages) in the form of reports, articles, presentations at scientific
and practical seminars and conferences; skill in maintaining project documentation; experience in project management at all stages of its life

cycle.
Results of mastering the EP (competency) Competency Achievement Indicators Learning outcomes for course
UC-1. Capable of critically analyzing problem- UC-2.3.1. Possesses experience in presenting | s-1 - preparation and defense of a traditional abstract on
atic situations based on a systems approach project results (or individual stages) in the a given topic.
and developing an action strategy. form of reports, articles, presentations at
scientific and practical seminars and confer-
ences; skill in maintaining project documen-
tation; experience in project management at
all stages of its life cycle.
Ne | Sections), subsections(s) of the | Task type Task content Correct answer What type of control is it in-
discipline (modules, modular tended for
units) that form this knowledge, oM SIW MA
skills and abilities
3. | Module 1. Preclinical studies of | 1. Selection of | Select three correct an- 1) LDH yes yes no
medicinal substances in various | several cor- swers out of six. 3) MTT
cell cultures: general issues rect answers | The cytotoxicity of chem- | 5) resazurin assay
icals is studied using the
following tests:
1) LDH
2) DNA comet assay
3) MTT
4) mast cell degranulation
assay
5) resazurin assay




6) Evans assay

2. Situational
tasks/cases

You're a researcher work-
ing with mice genetically
modified to age rapidly.
They develop cataracts
early, experience muscle
loss, and experience dete-
riorating kidney function.
You administer a combi-
nation of two drugs, da-
satinib and quercetin, to
the mice. After the treat-
ment, the mice became
more active, and their kid-
neys and hearts func-
tioned better.

What cells did this experi-
mental therapy target to
produce the rejuvenating
effect?

senescent cells yes no yes

PC-7.1.1 Knows the methodology of preclinical and clinical drug trials

Results of mastering the EP (competency)

Competency Achievement Indicators

Learning outcomes for course

PC-7: Capable of participating in research
to evaluate the efficacy and safety of drugs

PC-7.1.1: Knowledge of preclinical and
clinical drug research methodology

k-1: Basic principles of studying the pharmacological
activity of various compounds and drugs, including
in various cell cultures

Ne | Sections), subsections(s) of the
discipline (modules, modular
units) that form this knowledge,
skills and abilities

Task type

Task content

Correct answer What type of control is it in-
tended for

oM SIW MA

4. | Module 2. Specific issues of 1. Selection of | Select three correct an- 2) GABA yes yes no
preclinical studies of medicinal | several cor- swers out of six. 3) 5-HT3
rect answers lonotropic receptors are: 4) NMDA




substances on various cell cul- 1) mGlu4
tures. 2) GABA

3) 5-HT3

4) NMDA

5) adrenergic receptors
6) D1

2. Open- What are the immature Stem cells yes no yes
ended precursor cells for all
guestions body tissues called?

PC-7.2.1 Able to conduct studies of pharmacological activity and other types of activity of various compounds on laboratory animals;
determine the pharmacokinetic parameters of substances in laboratory animals; conduct studies of the bioavailability of substances on various

in vitro and in vivo models
Results of mastering the EP (competency) Competency Achievement Indicators Learning outcomes for course

PC-7 Capable of participating in research PC-7.2.1 Able to conduct studies of phar- | a-1 systematize, process, interpret and formalize the
in the field of assessing the efficacy and macological activity and other types of results of scientific activities aimed at studying me-
safety of drugs activity of various compounds on labora- | dicinal substances, including preclinical studies of
tory animals; determine the pharmacoki- | medicinal substances on various cell cultures

netic parameters of substances in labora-
tory animals; conduct studies of the bioa-
vailability of substances on various in
vitro and in vivo models

Ne | Sections), subsections(s) of the | Task type Task content Correct answer What type of control is it in-
discipline (modules, modular tended for
units) that form this knowledge, oM SIW MA
skills and abilities
5. | Module 2. Specific issues of 1. Establish a Match the drug with the bevacizumab yes yes no
preclinical studies of medicinal | correspondence | MAT classification. - humanized
substances on various cell cul- Drug name golimumab — human
tures. 1) bevacizumab muromonab
2) golimumab —murine
3) muromonab infliximab
4) infliximab - chimeric




MAT classification
a) chimeric

b) murine

¢) humanized

d) human

2. Situational You work for a large phar- | BricokonpousBomutens | Yyes no yes
tasks/cases maceutical company that HBIA CKPHHUHT
has acquired a library of 2
million chemical com-
pounds synthesized by its
partners. Your task is to
find at least one substance
among them that can
block a specific enzyme
responsible for cancer cell
growth. You work with a
robotic system: robots ap-
ply compounds one at a
time to the wells of 1536-
well plates containing en-
zyme and substrate, and
then an automated reader
determines in a fraction of
a second whether the fluo-
rescence has faded (a sign
that the enzyme is
blocked). The system tests
hundreds of thousands of
compounds per day.

What is the name of this
technology for automated
testing of millions of sam-
ples to find biologically
active substances?

PC-7.3.1 Possesses skills in documenting research results and conducting statistical processing of the results. Possesses skills in developing
methods for pharmacokinetic studies at the preclinical and clinical levels.



Results of mastering the EP (competency)

Competency Achievement Indicators

Learning outcomes for course

PC-7. Capable of participating in research
to evaluate the efficacy and safety of drugs.

PC-7.3.1. Possesses skills in documenting
research results and statistical processing.
Possesses skills in developing pharmaco-
Kinetic research methods at the preclini-

cal and clinical levels.

s-1. Presentation of results obtained during preclini-
cal studies of drugs in various cell cultures.

Ne | Sections), subsections(s) of the | Task type Task content Correct answer What type of control is it in-
discipline (modules, modular tended for
units) that form this knowledge, oM SIW MA
skills and abilities
6. | Module 2. Specific issues of 1. Establish a | Match the process name Validation — A proce- yes yes no
preclinical studies of medicinal | corresponden | with its definition. dure confirming the re-
substances on various cell cul- ce liability of manufac-tu-

tures.

Process Name:

1) Validation

2) Bioequivalence
3) Repositioning
4) Bioavailability
5) Verification

Process Definition:

a) The extent to which the
active ingredient of a me-
dicinal product reaches
the systemic circulation
and the rate at which this
process occurs

b) Identification of new
indications for approved
medicinal products

¢) The process of verify-
ing the accuracy of data,
documents, user identity,
or compliance with re-
quirements in various
fields of activity.

ring conditions and the
ability to achieve ex-
pected results in terms
of product quality indi-
cators

Bioequivalence- The
degree of similarity of
a generic product to the
original branded me-
dicinal product

Repositioning - Identi-
fication of new in-dica-
tions for approved me-
dicinal products

Bioavailability

- The extent to which
the active ingredient of
a me-dicinal product
reaches the systemic
circulation and the rate




d) A procedure confirm- at which this process
ing the reliability of man- | occurs

ufacturing conditions and
the ability to achieve ex- Verification — The
pected results in terms of | process of verifying the
product quality indicators | accuracy of data, doc-
e) The degree of similarity | uments, user identity,
of a generic product to the | or compliance with re-
original branded medici- quire-ments in various
nal product fields of activity

2. Open- What is the name of the Ames test yes no yes
ended standard bacterial test for
guestions primary screening of po-
tential mutagenicity of
substances?

2. Questions for preparation for the midterm assessment:

1. Chemical synthesis of medicinal substances: empirical, directed, and targeted synthesis

2. Cell cultures as objects of molecular biological research. History of the development of cell technologies

3. Alternative routes to creating new drugs

4. Methods of cell technologies

5. Toxicology studies. GLP (Good Laboratory Practice)

6. Principles of working with cell lines: cell culture cultivation methods, culture vessels, nutrient media for cultivation, procedures for maintaining
cell lines

8. Signs of cell culture degeneration. Methods for Determining Cell Viability

9. Stem and Progenitor Cells: Definition, Classification, Application, and Ethical Aspects

10. Immortalized Cells: Characteristics and Creation Strategies

11. Monoclonal Antibodies: Production and Use in Diagnostics

12. Types of Monoclonal Antibodies: Nomenclature

13. Methods for Obtaining Monoclonal Antibodies

14. Polyclonal Antibodies: Advantages over Monoclonal Antibodies

15. Monoclonal Antibodies as Drugs

16. CRISPR/Cas9 Genome Editing Technology: Operating Principle

17. Cell Therapy: Autologous Cells, Xenotransplantation

18. Patch Clamp: Definition, Principle, Characteristics, and Configurations

19. Mechanisms of Cellular Aging: DNA Repair Errors, Telomere Repeat Shortening, Epigenetic Mechanisms (Histone Modification, DNA
Methylation, Chromatin Remodeling) Protein conformation disorders

20. Mitochondrial dysfunction and age



21. Receptors and ion channels: classification of receptors and ion channels

22. Ligand-gated receptors: acetylcholine (nicotinic), GABA receptors: structure, functions

23. Ligand-gated receptors: glycine, GABA receptors, glutamate NMDA, AMPA, kainate receptors: structure, functions

24. Voltage-gated and mechanosensitive ion channels

25. Metabotropic receptors: GABA and dopamine receptors, structure, functions

26. Metabotropic receptors: G-protein, structure, types, functions

27. Metabotropic receptors: glutamate and serotonin, structure, functions

28. Receptors with tyrosine kinase activity, Structure, functions

29. Pharmacokinetics, parameters of absorption, distribution, metabolism, and elimination of drugs from the body

30. Biotransformation, ADMET analysis

31. In vitro studies of cardiotoxicity, hepatotoxicity, and cytotoxicity (MTT test), and mutagenicity (Ames test)

32. Alternative routes to creating new drugs (generics, pharmaceutical alternative technology, drug repositioning), examples

33. High-throughput screening: definition, principle, strategies, objectives, advantages, and disadvantages

34. Computer-aided drug discovery methods: molecular modeling; virtual screening; de novo drug design; drug-likeness assessment; ligand-
target binding modeling.

35. In vitro toxicity assessment. Methods for Determining the Cytotoxicity of New Chemical Compounds

36. Cytotoxicity assessment methods based on direct cell and colony counting: determination of the number of cells in a monolayer, colony-
forming test

37. Cytotoxicity assessment methods based on assessing the integrity of the plasma membrane: trypan blue assay, LDH test

38. Methods based on assessing the metabolic activity of cells: MTT, MTS, XTT and WST-1 tests, resazurin test, tests for protease activity of
cells, determination of intracellular ATP levels

39. Vaccines, definition, classification: by the nature of the microorganisms, by the method of preparation, by the nature of the immunogen

40. Vaccine production technology, main stages

41. Types of vaccines: fortified, conjugate, polysaccharide vaccines, whole-cell, subunit vaccines, recombinant vaccines

3. Sample Interim Assessment Ticket

Federal State Budgetary Educational Institution of Higher Education "Volgograd State Medical University"
Ministry of Health of the Russian Federation

Department: Organization of Pharmaceutical Business, Pharmaceutical Technology, and Biotechnology
Discipline: Preclinical Studies of Drugs in Various Cell Cultures

Specialist in 33.05.01 Pharmacy

Academic Year: 2026-2027

Test Ticket No. 1
3. Chemical Synthesis of Drugs: Empirical Pathway, Directed and Targeted Synthesis
4. Types of Vaccines: Forced, Conjugated, Polysaccharide Vaccines, Whole-Cell, Subunit Vaccines, Recombinant Vaccines



M.P. Head of Department V.S. Sirotenko

B nonnom o6beme pona orieHouHBIX cpeacTs 1o aucuuminze goctyned B JMOC ®I'bOY BO Boarl' MY Munsnpasa Poccun no ceplike(am):

https://elearning.volgmed.ru/course/view.php?id=5711

BCTABUTLH CBOIO

PaccmoTpeno Ha 3acenanuu kadeapsl opraHu3anuy hapMareBTHUECKOTO Jena, (papManeBTHIeCKO TEXHOIOTHU H OMOTEXHOJIOTHH, IPOTOKOJI OT «29»
Mmas 2026 r. Ne 11/

Approved at the department meeting Organizations of pharmaceutical business, pharmaceutical technology and biotechnology. Minutes dated «29» May
2026 . Ne 11.

Head of Department V.S. Sirotenko


https://elearning.volgmed.ru/course/view.php?id=5711

