OueHovHbIE CPEICTBA 1JI51 IPOBEIEHUS ATTECTANNU
no aucuunante «MoJiekyasipHass 6M0J10TUsD)
s o0yuaromuxesi 2026 roga nocrynieHus

1o odpa3oBaTe/IbHOM NMporpamMme
33.05.01 ®apmanus,
HANpaBJeHHOCTH (Mpoduiin) Papmanus
(cmenmajuTeT),

(¢opma 00yuenus ounasi
Ha 2026-2027 y4eOHblii roj

1. OnieHouHBIE CpeACTBa IS MPOBEJACHUS TeKyero KoHTpos Ha 3ausaTusax (TK), onenku camocrositensHOl padoTsl o0yvaronxcs (CP), mpoBenenus
npomexxyTouHoit arrecranuu (I1A), mo3Bosstonyie npoBepuTh CHOPMUPOBAHHOCTD Y O0YHAIOIIUXCS IPEAYCMOTPEHHBIX IPOrPaMMOM TUCIUIITMHBI
3HaHuii (3) / ymenntii (y) / HaBbikoB (H) (3YH):

YK-1.1.1. 3naer HCTOPUIECCKHUE BEXH PA3BUTUH OﬁllleCTBa; OCHOBHBIC IPUHIMIIBI 1 METOABI KPUTHIECCKOI'O aHA/IN3a U OHCHKHU COBPEMECHHBIX
HAYIHbBIX H IIPAKTHYC€CKHUX I[OCTPDKQHPIﬁ.

Pesynbratsl ocBoenus Oll (komnereniuu) | MHIUKATOPHI TOCTHKEHUS KOMIIETEHIIMH Pe3ynbTaTsl 00yueHus Mo AUCHUIUINHE
YK-1. Crniocoben ocymectBiaTh | YK-1.1. 3naer: 3-1. 3HaeT OCHOBHBIE 3Talbl Pa3BUTUS U OCHOBBI
KPUTUYECKUN aHanu3 npobnemubix | YK-1.1.1. 3Haer wucropuyeckue BeXH | MOJEKYJISIPHOU OMOIOTHUU
CUTyaluil HA OCHOBE CUCTEMHOTO MOJX0/1a, | Pa3BUTHUS o011ecTBa; OCHOBHBIE
BbIpabaThIBaTh CTPATErHIo JeHCTBUN INPUHLIMIBI M METOABl KPUTHUECKOTO

aHaJu3a M OLEHKM  COBPEMEHHBIX

HAyUYHBIX U NPAKTUYECKUX JTOCTHKEHUH.

Paznen(er), mogpaznensi(bl) Jl1st Kakoro BHUIa KOHTPOJIS
JTUCITUTLIAHBI (MOTYJIH, NpeHa3HaueH

Ne MOJYJIBHBIE €TMHUIIBI), Tun 3amanus ConeprkaHue 3a1aHus [IpaBuIbHBIN OTBET

bopmupyromuii(e) AaHHBINA TK CP ITA

3YH
Monyns 1. Beenenue B 1. Bei6op Bribepure Tpu BEpHBIX 1) oTKpbITHE ABOWHOMN Ja HET HET
1. MOJIEKYJISIPHYIO OHOJIOTHIO. HECKOJIbKHUX OTBETA U3 MIECTH. criupanu [JHK
Kakue coObITHS SBISIFOTCS | 2) LIEHTpalibHas JOrMa
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MonynbHas equauna 1 OcHOBBI
KJICTOYHOU TEOPHH,
MOJICKYJISIPHO-T€HETHIECKOM
OpraHu3aly 1 IpoIEeCcCOB
TpaHchopMaIuy dYHEPTUn
Monynb 2 MonexynspHas
OHOJIOrUs KJIETKH.

MopnynbHas equHuLa 2.
MonexkynsipHast Ouonorus
HYKJIEMHOBBIX KHCIIOT.
MonynbHas equHHALA 3.
MoutekysipHast OMOJIOTHS
OCIJIKOB U KJICTOYHBIX MEMOPaH.
MopynbHas enuuuna 4.
Kiterounslid UK, peryisinus u
MOJIEKYJISIPHBIE OCHOBBI €0
HapyLICHUHN.

NpaBUJIBHBIX
OTBE€TOB

KJIFOUEBBIMH STallaMH B
HUCTOPUH MOJIEKYJISIPHOM
ouonoruun?

1) oTKpbITHE 1BOMHON
crupaym JIHK (Yorcon n
Kpuk, 1953)

2) popmynupoBka
LIEHTPAJIBHOUN J1OTMBbI
MOJIEKYJISIPHOM OHOJIOTHH
(Kpuxk, 1958)

3) cexkBeHHpPOBaHUE
reHOMa YeJloBeKa
(ITpoekt «I'eHoM
yenoBekay, 2003)

4) npenyio’keHa
KJIETOYHAS TEOPHS
(dnemunr, 1928)

5) OTKpBITHE HEUTPOHA
(Yensuxk, 1932)

6) nzoOpetenue TenedoHa
(bemnn, 1876)

Mb
3) CeKBEHUpOBaHUE
reHoMa

2. Bonpocsi ¢
Pa3BEéPHYTHIM
O0TBETOM

JxeitmMc YoTcoH
COBMECTHO ¢ Pp3HCUCOM
Kpukom B 1953 rony
paspaboTtan MoIeIb
Kakoro ouononumepa?
(Yxaxure nosHoe
Ha3BaHUE MMPOMUCHBIMU
OyKBamM)

JI€30KCUPUOOHYKIICHHO
Bast KHCJIOTa

Ja

HET

Ja

YK-1.1.1. 3naer ucropuyeckue Bexu pa3BUTHS 00111eCTBA; OCHOBHbIE MPUHIUIBI M METO/Ibl KPUTHYECKOT0 AHAIM32 M OLIEHKH COBPEMEHHBIX
HAYYHBIX U NPAKTHYECKHUX JOCTHIKECHH M.




Pesynbrarsl ocBoenus Ol (komreTeHIun)

NHaukatopel 1OCTHXKEHUS KOMIIETEHIIUU

PesynbpTaTel 00yueHuUs IO AUCIUTUTHHE

VK-1. Cnocoben OCYIIIECTBIISATh
KPUTUYECKUM aHaIu3 MPOOJIEMHBIX
CUTYyallMil HA OCHOBE CUCTEMHOT0 TIOAX0/1a,
BbIpa0aThIBaTh CTPATErUIO IEHCTBUIN

VK-1.1. 3naer:

VK-1.1.1. 3Haer uCTOpUYECKHE BEXU
pa3BUTHUS o0111ecTBa; OCHOBHBIE
INPUHLIMIIBIL M METOABl KPUTHUECKOTO
aHalM3a M  OLEHKH  COBPEMEHHBIX

HAYYHBIX U IIPAKTHYCCKUX HOCTHX(CHHﬁ.

3-2. 3HaeT OCHOBHbIC NPHUHILMIIBI aHAINW3a HAYYHBIX
CTaTell W HCCIEOBaHUI B 00JACTH MOJIEKYJISIPHOU
OMoJIOTHH YenoBeKa

Paznen(br), moapasznensi(bl) J1st Kakoro BHU1a KOHTPOJIS
JTUCIUILIAHBI (MOTYJIH, npeaHa3HaueH
No MOJAYJIbHBIE €IMHHUIIBI), Tun 3aganus ConeprkaHue 3a1aHus [IpaBuiabHBIN OTBET
bopMupyromuii(e) TaHHbINA TK CP ITA
Monyns 1.  Bpenenue B | 1. BeiOop BriGepute Tpu BEpHBIX 1) ummnakT-hakrop hit:} HET HET
MOJIEKYJISIPHYIO OMOJIOTHIO. HECKOJIBbKHUX orBeTa u3 mectu. Kakue JKypHaja
MonynbHaas eauauna 1 OcHOBBI | MPaBUWJIBHBIX | TIOKa3aTeIH 2) HanmMuue
KJIETOUYHOM TEOpHUH, | OTBETOB XapaKTepU3yIOT KAYeCTBO | pelieH3upOoBaHus (peer
MOJIEKYJIIPHO-TEHETUYECKON Hay4YHOH MyOJUKAIMK IO | review)
OpraHM3alMd U  IPOILECCOB MOJIEKYJISIPHOM 3) cratuctuyeckas
TpaHchopMalMy SHEPTUU o6uonorun? 3HaYUMOCTh
Monyne 2 MonekynsipHas pe3ynbratoB (p <0,05)
OMOJIOT U KIETKH. 1) nummnaxT-hakTop
2. MonynbHast eIMHUIIA 2. KypHaia
MounekynspHas ouomnorus 2) Hanuuue
HYKJIEMHOBBIX KHUCJIOT. peneH3upoBanus (peer
MoynbHast eMHHLIA 3. review)
MonexymnsipHas 3) cratuctuueckas
OMONIOTHAOETKOB U KIETOUHBIX 3HAYUMOCTb PE3yJIbTaTOB
MeMOpaH. (p <0,05)
MonynbHas €AVHHLIA 4. 4) pa3zmep mpudTa B
KiteTouHslii UK, PEryssinus U CTaThe
5) uBeT 00JIOKKH
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MOJICKYJIIDHBIE ~ OCHOBBI €TI0 KypHaia
HapYLICHUH. 6) 4KCII0 CTPaHHUII
myOJIMKanuu
2. Bonpocel ¢ | Kak o6o3Hagaercs doi na HET na
pa3BEépHYTHIM | 1U(DPOBOH
0TBETOM UACHTUDUKATOD -

YHUKaJIbHasl CTpOKa OyKB
u 1udp, ucnonbzyemas
IS IIOCTOSIHHOU
UACHTU(UKAIIIHA HAYIHBIX
cTareil, KHUT U JaHHBIX B
WHTEPHETE JaXe MpH
cmere URL? (Ykaxute
AHTJIHICKYIO
ab0peBuatypy
CTPOYHBIMU OyKBaMH)

YK-1.2.1. Ymeer coOupath 1 000011aTh JaHHBIE 10 AKTYAJbHBIM IP00JeMaM, B TOM YHCJIe OTHOCAIIUMCH K NPO(decCHOHAJIBLHON 00J1aCTH,

OCYIIECCTBJIATD IIOUCK I/IH(l)OpMalll/IH " pemeﬂm”/i Ha OCHOBEC HeﬁCTBHﬁ, IKCIICPUMEHTA U OIIbITA; AaHAJIM3UPOBATH l'lpOﬁ.]'IeMHle CUTyalu10 Kak
CHCTEMY, BBISIBJIASA €€ COCTABJAIOIIHNEC U CBA3H MEKAY HUMM.

PesynbraTtsl ocBoeHust OIl (komnereHuuun) | MHAMKATOPHI TOCTHKEHUST KOMIIETEHIIUN Pe3ynbTaThl 00y4eHUs MO TUCHUTUINHE

YK-1. Criocoben ocymecTtBiATh | YK-1.2. YMmeer: y-1. YMeeT nmpuMeHsATh Hay4Hble 3HAHUS B 00JacTu
KPUTHYECKHI aHau3 MIPOOJIEMHBIX MOJICKYJISIPHOW  OWOJIOTHH B TPOQECCHOHATIBHON
CHUTYaIMii Ha OCHOBE CUCTEMHOT'0 MTOJIX0/a, JeATeNbHOCTH

BbIpa0aThIBaTh CTPATErHIO IEHCTBUN
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YK-1.2.1. Ymeer cobupath u 000011aTh
JaHHBIC TI0 aKTyaJlbHBIM NpoOJieMam, B
TOM qHcie OTHOCSIITMCS K
npoheCCHOHATLHOU obmacry,
OCYIIECTBIISAITh TOUCK HH(DOpManuu u
pelIeHui Ha  OCHOBE  JICHCTBUM,
OKCIIEPUMEHTA U OIbITa; aHAJIU3UPOBATH
MPOOJIEMHYIO CHUTYallHI0 KaK CHCTEMY,
BBISIBJISIE €€ COCTaBJISIFOINME W CBSI3U
MEXTy HUMHU.

Paznen(pr), moapasznensi(bl)
JUCIUATUTHHBL (MOYJTH,

ﬂHHKaKOFOBHﬂaKOHTpOHH

InpcaHasHa4YCH

OENKOB U KJIETOYHBIX MEMOpPaH.

5) MHKpOCKOTHUS
6) LIUTOJIOTUYECKOE
OKpaITUBaHUE

No MOJYJIbHBIE €IMHUIIBI), Tun 3aganus ConeprkaHue 3a1aHus [IpaBuiabHBINA OTBET
dbopMupyromuii(e) TaHHbINA TK CP ITA
3YH

Monyns 1. Bsenemue B | 1. BeiOop Bribepure Tpu BepHBIX 1) nonumepasHas it} HET HET
MOJIEKYJISIPHYIO OMOJIOTHIO. HECKOJIbKHUX otBera u3 mectu. Kakue 1enHas peakuus (Tmp)
MonynbHas equanna | OCHOBBI | MPAaBHJIBHBIX | MOJIEKYJISIPHO- 2)
KJIETOYHOU TEOpUH, | OTBETOB OHMOJIOTMYECKHE METOBI UMMYHO(QEPMEHTHBIN
MOJIEKYJIIPHO-TEHETUYECKON MIPUMEHSIOTCS B a"anu3 (uga)
OpraHM3alMd U  IPOILECCOB (hapMareBTHUECKUX 3) BecTepH-OJIOTTHHT
TpaHchopMalMy SHEPTUU HCCIIEIOBAHMSX ?

3 Monyne 2 MonekynsipHas

* | GHomoris KICTKIL 1) nonumepasHas nenHas

MonaynsHas eIMHUIIA 2. peakius (1Iup) 5
MoriekysspHast ouosorust 2) uMMyHO(EPMEHTHBIH
HYKJIEHHOBBIX KHUCIIOT. ananus (uga)
MoyibHast JIMHAIA 3. 3) BeCTepH-OJIOTTHHT
MorstekynsipHast OuosorHs 4) xpomarorpadus
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MonaynbHas €MHHULIA 4. | 2. Bonpocsbl ¢ | Kak Ha3bIBaeTCst METOJ MoJMMepa3Has HEeHast hit:} Her na
KitetouHblil UMK, Peryssiust U | Pa3sBEPHYTBIM | aMmmudUKaLuN peakus
MOJIEKYIIAPHBIE  OCHOBBL  €TO | OTBETOM criemmduuecKux
HapyIICHUH. MOCJIEOBATEIILHOCTEH
JHK in vitro ¢
HCIOJIb30BAHUEM

tepmoctabunbaoi JIHK-
MOJIUMEpasbl,
pazpaboTtanusiii Kopu
Mysnucom?

YK-1.2.1. YMmeer co0uparb 4 000011aTh JaHHBIE 110 AKTYAJbHBIM NIP00JIeMaM, B TOM YHCJIe OTHOCSIIUMCS K MPO(ecCHOHAIBHOI 00/1aCTH,
OCYLIECTBJIATH NOUCK HH(POPMAIIUM U pPellleHUii HA OCHOBeE /1elicTBH, IKCIIEPUMEHTA U ONBITA; AHAJIU3UPOBATH NPOOJIEMHYI0 CUTYAMIO KAK
CHCTeMY, BbISIBJISIS €€ COCTABJISAIOIIME U CBSI3U MKy HUMM.

PesynbraTtsl ocBoeHust OIl (komnereHumn) | MHAMKATOPHI TOCTHKEHUST KOMIIETEHIIUN Pe3ynpTaThl 00y4eHUs MO TUCHUTUINHE
VYK-1. Cniocoben ocymectBiATh | YK-1.2. Ymeer: y-2. YMe€ET BBISIBIISITH KIIFOUEBBIE 3TAIbl CUTHAJIBHBIX
KPUTHYECKHUN aHaIu3 npobnemubix | YK-1.2.1. YMeer coOupare u 00001aTh | myTeil 1 MOJIEKYJISpHBIE MapKephl 3a00I€BaHU I
CHUTYyaIlMii HA OCHOBE CUCTEMHOTO TIOJIX0/1a, | JJAHHBIE IO aKTyaJbHBIM TpolieMam, B
BbIpa0aTHIBATh CTPATETHIO JICHCTBUN TOM qucie OTHOCSALIUMCS K

npoeccruoHaIbHOM obnactu,

OCYIIECTBIISTh TMOUCK HHPOpPMAIMH U
peleHui Ha  OCHOBE  JICHCTBUI,
SKCIIEPUMEHTA U OIIbITA; aHAJU3UPOBATh
MpPOOJIEMHYIO CUTYallUl0 Kak CHCTEMY,
BBISABJISIE €€ COCTaBJSIIOIIME M CBSI3U
MEXK1y HUMH.

I[JBI KaKoro BuJia KOHTpPOJIA

Ne Tun 3ananus ConepxaHnue 3a1aHusA [IpaBuibHBIN OTBET
npeaHa3HaueH




Paznen(sr), moapa3zaenpi(bl)
JUCIUTUIAHBI (MOJTYJIH,

MOJYJIbHBIE €TMHUIIBI), TK CP 1A
hopMupyomuii(e) TaHHbINA
H
Monyns 1.  Beenenue B | 1. BoiOop BriGepute Tpu BEpHBIX 1) hit:} HET HET
MOJICKYJISIPHYIO OHMOJIOTHIO. HECKOJIbKHUX oTBeTa U3 mectu. Kakue dbochaTuIUIMHOZUTON-
MonynbHas equauna 1 OCHOBBI | MPAaBHJIBHBIX | MOJIEKYJIBI SIBJISIOTCS 3-xuHaza
KJIETOUHOU TEOpHUH, | OTBETOB KITFOYCBBIMU 2) mporenHkrHaza B
MOJIEKYJISIPHO-TEHETUYECKOM KOMIIOHEHTaMHU 3) mTOR-kuna3a
OpraHu3allili U4  IPOLIECCOB CUTHAJIbHOTO KacKa/a
TpaHchopMaIuy SYHEPTUn PIBK/AKT/mTOR?
Monyne 2 MonekynsipHas 1) docharnanmmHO3UTON-
OHOJIOTHUS KIETKH. 3-kuHa3a
MonynbHas €AMHHLIA 2. 2) nporenHkuHa3a B
MonexynspHas ouomnorus 3) mTOR-kuHa3za
HYKJIEMHOBBIX KHCIIOT. 4) omyXoJeBbIil OeI0K
MonynbHast eIMHUIA 3. pS3
MounexynspHas ouomnorus 5) BRCA1
OEJIKOB M KJIETOUYHBIX MEMOpaH. 6) KaTaTUTHYECKas
MopynbHas eIUHUIIA 4, cyOBbenMHUIIA
Krerounslii UK, peryiasuus u tenomepassl (TERT)
MOJIEKYJIApHBIE  OCHOBBEI €10 | 2. Bonpocsl ¢ | Kak Ha3biBaeTcst pten na HET za
HapyLICHUMN. Pa3BEéPHYTHIM | ONYXOJIEBBIN Cymnpeccop
0TBETOM — (pocdaraza, koTOpHIH

WHTUOMPYET CUTHAIbHBIH
nyTe PI3K u wacro
WHAKTHUBUPYETCS TPH
37I0Ka4eCTBEHHBIX
HOBOOOpPa30BaHUIX?
(Yxaxure aHTTIUHCKYIO
ab0peBHarypy
IIPONMCHBIMU OyKBaMH)




YK-1.3.1. Baageer onbIToOM (pOPMUPOBAHMS OLIEHOUYHBIX CY:K/I€HNI B pellleHUuN NMPOo0JIeMHBbIX, B TOM YHcJie NPo¢ecCHOHATbHBIX, CUTYaIlHii;
HABBIKOM Pa3padoTKM CTPATeruM J0CTHKEHUS MOCTABJICHHOM LeJIM KaK MOC/e0BaATeIbHOCTH IATr0B, MPeABHAS Pe3yJbTAaT KAXK/A0r0 U3 HUX
U OLleHMBAasi UX BJIUSIHUS HA BHeEIlIHee OKPY KeHHe MJIAHUPYeMOii 1esiTeJIbHOCTH U HA B3AHMOOTHOIIEHHUS YYACTHHUKOB 3TOil 1esiTe IbHOCTH.

Pesynbrarsl ocBoenus Ol (komreTeHIun)

NHaukatopel 1OCTHKEHUS KOMIIETEHIIUU

Pe3yHBTaTBIO6yquHﬂIK)HHCHHHHHHe

YK-1. Crnocoben OCYILECTBIISITh
KPUTHYCCKHUH aHAM3  MPOOJIEMHBIX
CHTYyaIlMii Ha OCHOBE CHCTEMHOTO TI0/1X0/1a,
BBIPA0ATHIBATH CTPATETHUIO JICHCTBUIL

VYK-1.3. Bnazgeet HaBBIKOM:

VYK-1.3.1. Bnaneer OIILITOM
(hopMUPOBaHHS OIICHOYHBIX CYXJICHUU B
penieHuu MPOOJIEMHBIX, B TOM YHCJIE
npo(hecCuOHANIbHBIX, CUTYallui; HAaBBIKOM
pa3pabOTKHW  CTpaTerud  JOCTHOXKCHHS
MIOCTABIICHHOM 1 (S0 KakK
MOCJICIOBATeILHOCTH II1aroB, TMPEIBHIS
pe3yabTaT KaKI0T0 U3 HUX U OLICHUBAs UX

BIIMAHKWS Ha  BHEUIHEE  OKPY)KECHHE
IJIAHUPYEMOW  JEATEIBHOCTH M Ha
B3aMMOOTHOIIEHUS  YYaCTHUKOB  JTOU
JESATEIIBHOCTH.

H-1. Bnameer HaBbpIKaMHU

B3aUMOJIEUCTBUS C

oubmorpaguiIecKkuMu Hay4YHO-WH(POPMAIIMOHHBIMHU

0a3zaMu TaHHBIX

Paznen(sr), moapaznemnsi(bl)
JICITUTUTAHBI (MOJTYJIH,

NnpcaHasHa4CH

Jl1s1 kakoro Buaa KOHTPOJIS

Ne MOJIYJIbHBIE €JHHUIIBI ), Tun 3aganus Copneprxanue 3a1aHus [IpaBuIBHBIN OTBET
hopmupyromuii(e) JaHHBIH TK CP ITA
3YH
Monyns 1. Bsemenue B | 1. Beibop Bribepure Tpu BEpHBIX 1) PubMed (NCBI) hit:} HET HET
MOJIEKYJISIPHYIO OHMOJIOTHIO. HECKOJIBKHUX otBera u3 mectu. Kakue 2) Scopus (Elsevier)
5. | MonynbHas enquanna 1| OCHOBBI | MPABHJIBHBIX | PECYPCHI SABIISIOTCS 3) Web of Science
KJIETOYHOU TEOPHUH, | OTBETOB CHeHaTU3UPOBAHHBIMU (Clarivate)
MOJIEKYJISIPHO-TE€HETHIECKOM 0azamM¥ JaHHBIX IS
MTOMCKA HAYYHBIX
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OpraHu3alii 1  IPOLIECCOB myOIuKanui mno

TparcopMaIiu SHEPTUU MOJIEKYJISIPHOM

Mopyns 2 MonekynsipHas Ouooruu?

OMOJIOTHS KIETKHU. 1) PubMed (NCBI)

MonynbHas €MHHIIA 2. 2) Scopus (Elsevier)

MornekynsipHas ouomnorus 3) Web of Science

HYKJIEUHOBBIX KHCIIOT. (Clarivate)

MonynbHast eIMHULIA 3. 4) Mendeley

MonekymsipHas ouonorus 5) GenBank

0EJIKOB U KJIETOYHBIX MEMOpaH. 6) Protein Data Bank

MonaynbHast eIMHUIIA 4, (PDB)

Knerounei nykin, perynsnus u | 2. Bompocel ¢ | Kak Ha3piBaeTCst genbank Ja HET na

MOJIEKYJIADHBIE ~ OCHOBBI €0 | pa3BEéPHYTBIM | MEXKIyHApOJIHas Oa3a

HapyIICHUH. OTBETOM JAHHBIX HYKJICOTHUTHBIX
MOCJIEA0OBATCILHOCTEH,
noJiep >KuBaeMast
HammonansHbIM IEHTPOM
OMOTEXHOJIOTMUECKOU

nndopmanuu CIIA? (B
OTBETE YKaXKUTE
AHTJIMHACKOE HAa3BaHUE
0a3bl TaHHBIX CTPOYHBIMU
OyKBaMHu)

YK-1.3.1. Baaaeer onbIToM ()OPMHPOBAHHUS OLICHOYHBIX CYKICHHH B pellIcCHUH MPOOJIEMHbBIX, B TOM YHCJe NPO(hecCHOHAIBHBIX, CHTYAIIUH;
HaBBbIKOM paspaﬁoTKn CTPAaTeru J0CTUKCHU A NOCTaBJIEeHHOH eI KaK MoCJI€10BaATC/JIbHOCTH HIAroB, NpeaABUAA PE3yJbTaT KAXK/I0I0 U3 HUX
M OLICHMBAasi MX BJIMSIHUSI HA BHELIHee OKPY/KeHHe IJIAHMPYEeMOil 1esiTeJIbHOCTH H HAa B3aHMOOTHOLICHHUS YYACTHHKOB 3TOM J1esiTeIbHOCTH.

PesynbraTsl ocBoenus Oll (komnereHImm) ‘ WNHauKaTopel JOCTHKEHUST KOMIIETEHIINH ] Pe3ynbTaTsl 00yueHus 0 AUCHUIUINHE ‘
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VK-1. Cnocoben OCYIIIECTBIISATh
KPUTUYECKUM aHaIu3 MPOOJIEMHBIX
CUTYyallMil HAa OCHOBE CUCTEMHOT0 TIOIX0/1a,
BbIpa0aThIBaTh CTPATErUIO 1EHCTBUIN

VK-1.3. Biageet HaBBIKOM:

VYK-1.3.1. Bnaneer ONEITOM
(hopMUPOBaHHS OIICHOYHBIX CYXICHUU B
pelieHuu MPOOJIEeMHBIX, B TOM YHCIIE
po(eCCHOHATTLHBIX, CUTYAIHi{; HABBIKOM
pa3pabOTKKW  CTpaTerud  JOCTHXKCHHS
MOCTaBJICHHOM nenu KakK
MOCJE0BATEIbHOCTH 111aroB, MPEaABUIS
pe3yabTaT KaKJI0r0 U3 HUX U OLICHUBAs UX

H-2. Biazeer CHmocoOHOCTBIO OLIEHKH METOJI0B
HCCICIOBAHUS MOJIEKYJISIPHBIX MEXaHU3MOB
MaTOJIOTHH, TPEABUAS pe3yJabTaT Ka)XAOoro JTama
SKCIEpUMEHTa U OICHUBas BIMSHUE BHEIIHUX
(hakTOpOB HA TOYHOCTH MOJYYaEMbIX JAHHBIX

BIUSHUS HA  BHEIIHEE  OKpY)KECHHUE
IUIAHUPYEMON  JIeATENIbHOCTM W Ha
B3aMMOOTHOLIEHUSI  yYaCTHUKOB  ITOMU
JESITENbHOCTH.
Paznen(pr), moapasznensi(bl) Ji1st kKakoro BUAA KOHTPOJIS
JUCLUIUIMHBL (MOYIIH, IPEIHA3HAYCH
Ne MOJ1yJIbHBIE €IMHUIIBI), Tun 3aganus CopepxaHue 3a1aHUs [IpaBuIBHBIN OTBET
bopmupyromuii(e) AaHHbINA TK CP A
3YH
VYcTaHoBUTE IPaBUWIIbHYIO | 5) MIaHUpPOBAaHUE
Monyns 1. Bsenenue B IIOCIIEI0BATEIBHOCTD DKCIIEPUMEHTA U
MOJIEKYJISIPHYIO OHMOJIOTHIO. 3TaroB MPOBEICHUS BbIOOP KOHTPOJIbHBIX
Monynbhast equauna 1 OcCHOBBI JKCIIEPUMEHTA 10 00pas1oB
KJIETOYHOU TEOpUH, aHanu3y skcnpeccun reda | 2) Beiaenenue PHK u3
MOJIEKYJISIPHO-T€HETUYECKON 1. meroznoM IIIIP B OMOJIOTMYECKOTO
6. | OpraHu3allui UM  TPOLECCOB | YCTAHOBHUTE pealbHOM BpeMEeHU Marepuaa
TpaHchopMaIuu YHEPTUU nociaenosares | (QPCR): 3) oOpatHast Ha Het Het
Monyne 2 MonekynsapHas | bBHOCTb 1) uaTepnperanus TPaHCKPUILIHUS (CUHTE3
OMOJIOT U KIETKH. pE3yJIbTAaTOB U OLIEHKA k/IHK)
MonynbHas eIMHuIA 2. BIIUSIHUSL BO3MO>KHBIX 4) mocTtaHOBKa
MonekynsipHas ouonorus (akTOpOB OIIMOKH peaxuuu qPCR ¢
HYKJIEHHOBBIX KUCIIOT. 2) Boiaenenue PHK u3 npaiiMepamu
OHMOJIOTHYECKOTO 6) aHaTN3
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MonynbHast eIMHuIA 3. MaTepuasa aMITU(UKATTOHHBIX
MonekynsipHas ouonorus 3) oOparHas KpuBbIX U Ct-3HaueHUM
OCIIKOB U KJICTOYHBIX MEMOpaH. TPaHCKPUIILIUS (CUHTE3 1) uaTepnperanms
MopynbHas eAUHULA 4. k/IHK) pe3yJIbTaTOB U OLICHKA

Kiterounslii UK, peryiasiuus u
MOJIEKYJISIDHBIE ~ OCHOBBI ~ €rO
HapyLICHUMN.

4) mocraHOBKa peaKkiuu
gPCR c npaitmepamu

5) milaHupoBaHue
JKCIIEPUMEHTA U BbIOOD
KOHTPOJIbHBIX 00pa31ioB
6) ananu3
aMIUTU(UKAITTOHHBIX
KpuBbIX U Ct-3HaYCHUH

BJIMSIHUS] BO3MOYKHBIX
(hakTOpoOB OMIUOKHU

2.
CuryaumonH
bie
3a/1a4n/Keichbl

B na6oparopuu
MIPOBOIMIIA BECTEPH-
OJIOTTHUHT JJISl OLIEHKH
AKCIPECCUU LIETIEBOTO
0enka B KJIIETOYHBIX
muausx. [Tocne
MIPOSIBIIEHUSI MEMOPAHBI
Ha TJIEHKE MOSBUIICS
YETKUM CUTHAJ B BUJE
MOJIOCHI HY>KHOT'O
MOJIEKYJISIPHOTO Beca
JaKe B OTPUIIATEITLHOM
KoHTpoJe (o0pasel, B
KOTOPOM LI€JIEBOM Oesok
3aB€JOMO OTCYTCTBYET).
[Ipu aToM poH MeMOpaHbI
OBLT OTHOCUTEIHHO
YUCTBIM, & pPa3Mep MOJIOCHI
COOTBETCTBOBAII
O’KHJJAEMOMY.

UHKYOaIus

na

HET

na
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Ha kaxom 3Tamne
JKCIepUMEHTa HanboJee

BCPOATHO ObLIa J0IIyHiCHa

omunOKa, NpuBeIIas K
JIOKHOIIOJIOKUTEITBHOMY
CUTHAITYy?

IIK-7.1.1. 3naer METOA0JIOTHI0O JOKIMHUYECKOI0 U KIMHUIECKOI'0 HCCJICI0BAHUA JIEKAPCTB.

Pesynbratsl ocBoenus OIl (kommereHIyn)

I/IHI[I/IKaTopBI JOCTHIXKCHHUA KOMIICTCHII

Pe3y.]'IBTaTBI O6y‘leHI/I${ 110 AUCHUIIIIMHE

[1K-7. CnocobGeH mpuHUMAaTh yyacTue B
NPOBEICHUN HCCIIENOBaHUs B 001acTu
orieHKH 3P (PEKTUBHOCTH M 0€3011aCHOCTH
JIEKapCTBEHHBIX CPEJICTB

HCCIICA0BaHUA JICKAPCTB.

IIK-7.1. 3uaer: 3-1. 3HaeT 0COOEHHOCTH KJIETOYHOI0 METa00IM3Ma
TIK-7.1.1. 3Haer METO0JIOTHIO
TOKJIMHUYECKOT'O u KIMHAYECKOIO

Paznen(pr), moapasznenbi(bl)
JTUCIUILIAHBI (MOIYJIH,

Jl1s1 kakoro Buaa KOHTPOJIA
[IpeIHa3HAYEH

TparcGopMaIiu SHEPTUU
Monyne 2 MonekynspHas
OMOTIOTHUS KIETKH.

MopynbHast eINMHUIA 2.
MonekysipHast Ouosorus
HYKJIEMHOBBIX KUCJIOT.

KHCJIOT

3) LMK TPUKapOOHOBBIX
KHCJIOT

4) cuHTE3 JKUPHBIX
KHCJIOT

5) 6uocuHTE3 OEITKOB
(TpaHCIIsIHS)

Ne MOJTyJIbHBIE €TMHHIIBI), Tun 3ananus Copneprxanue 3aaHus [IpaBunBbHBIN OTBET
dbopMupyromuii(e) TaHHbINA TK CP ITA
3YH
1. Bei6op Bri6epute Tpu BepHBIX 1) rukonus it} HET HET
Monyne 1. Bsenmenue B
HECKOJIbKHX orBera U3 mectu. Kakue 2) B-okucnenue
MOJIEKYJISIPHYIO OHOJIOTHIO.
NPAaBWJIbHBIX | MPOIECCHI OTHOCSTCS K KHUPHBIX KUCIIOT
Mopynbnas enuauia 1 OCHOBBI
o OTBETOB KaTabon3My B KileTKe? 3) uukn
KJIETOYHOU TEOpHH,
% 1) rukonu3 TPUKapOOHOBBIX
MOJIEKYJISIPHO-T€HETUYECKOM
2) B-oKxuCIIeHHNE JKUPHBIX KHCIIOT
7. | OpraHu3alMd ¥ TPOILIECCOB
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MopynbHas 115180500 3.
MonekymnsipHas ouosnorus
0ETIKOB U KJICTOYHBIX MEMOpaH.
MopynbHas €IUHULIA 4.
Kiterounslii UK, peryiasiuus u
MOJIEKYJISIDHBIE ~ OCHOBBI ~ €rO
HapyLICHUMN.

6) perumikanusa JJHK

2. Bonipocel ¢ | Kak Ha3pIBaeTcs ajeHo3uHTpUdOochaT na HET na

Pa3BEéPHYTHIM | YHHBEPCAIbHBIN
0TBETOM HMCTOYHUK YHEPTUHU
KJIETKU, CHHTE3UPYEMBIi B
MUTOXOHJIPUSIX B
mporecce
OKHCITUTEIHHOTO
hochopunupoBaHus?
(Yxaxure noiHoe
Ha3BaHHe OyKBaMU)

IIK-7.1.1. 3naeT MeTOA0JIOTHIO JOKJIMHUYECKOT0 U KIMHUYECKOT0 MCCIe0BAHMS JIEKAPCTB.

Pesynbratsl ocBoenus Oll (komnereniuu) | MHIUKATOPHI TOCTHKEHUS KOMIIETEHIIMH

Pesynbrarsl 00y4eHUs MO TUCITUTUIUHE

[1K-7. Cnocoben npunumath ywactue B | [IK-7.1. 3naer:

npoBeeHun ucciaeaoBanus B oOmactu | [TK-7.1.1. 3Haer METOJI0JIOTHIO
OLIeHKH 3>(PPEeKTUBHOCTH M O€30MACHOCTH | JOKJIMHHUYECKOTO M KJIMHHUYECKOTO
JIEKapCTBEHHBIX CPE/ICTB

HCCIICAO0BAHM JICKAPCTB.

3-2. 3HaeT MNPUHLMIBI pPa3pabOTKU U HU3YYEHUS
COBPEMEHHBIX JIEKapCTBEHHBIX IIpenaparos,
BIIUSIIOLUX HA MEXaHU3MbI BHYTPHU KJIETKH

Paznen(sl), noapaszaensi(bl) J1s1 kakoro BUAa KOHTPOJIS
JTUCIUIUINHBI (MOJIYJIH, npeaHa3HaueH
Ne MOJTyJIbHBIE €TUHUIIBI), Tun 3ananus CopnepxaHue 3a1aHUs [IpaBunbHBIN OTBET
dhopmupyromuii(e) JaHHbII TK CP ITA
3YH
1. Bei6op Bri6epuTe Tpu BEpHBIX 1) IMKIMH3aBUCHMBIE na HET HET
Monyns 1.  Bsenenue B
HECKOJbKHX OTBETA U3 LIECTH. kuHa3sl (CDK)
MOJIEKYJISIPHYI0 OHOJIOTHIO.
npaBWIbLHBIX | Beibepute 2) mpoteacoma (26S)
Mopynbnas enuauna 1 OCHOBBI
8. N 0TBETOB BHYTPUKIIETOYHBIE 3) AHK-
KJIETOYHOM TEOpHH,
% MOJIEKYJISIPHbIE MUILIEHU tononzoMepasa Il
MOJIEKYJISIPHO-TEHETUYECKON
JIEKapCTBEHHBIX
OpraHu3allii 1  IPOLIECCOB
IIPENaparoB:
TparcopMaIiK SHEPTUU
1) UMKJIMH3aBUCUMBbIE
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Monyne 2 MonekynspHas kuHa3bl (CDK)
OMOJIOTHSI KIETKHU. 2) mpoteacoma (26S)
MopynbHas eIMHUIIA 2. 3) AHK-tonouzomepasa Il
MonekynsipHast ouoorus 4) NOHHbBIE KaHAJIBI
HYKJIEMHOBBIX KHUCJIOT. 5) peuienTopsl, CBSI3aHHBIC
MopynbHast eIMHUILIA 3. ¢ G-6enkamu (GPCR)
MosekysipHas OMOJIOTHs 6) bochomumuasr
0€NKOB U KJIETOYHBIX MeMOpaH. | 2. Bompockl ¢ | B Tepamuu paka rporeacoma hit:} HET Ja
MonaynbHast eIMHUIA 4. | pa3BépHYTBHIM | NPUMCHSIOTCS MTPETIAPATHI,
KieTouHblld MUK, PEryJsaius U | OTBETOM KOTOPBIC HHTHOUPYIOT
MOJIEKYJISIPHBIE ~ OCHOBBI ~ €TO BHYTPUKJICTOYHBIH
HapyLICHUMN. KOMILJIEKC, OTBEYAIOLLUIA
3a Jerpajalumo
HEHY>KHBIX WJIH
MOBPEKAEHHBIX OEJIKOB.
Hasosute 30T
MOJIEKYJISIPHBIN O0OBEKT.

IIK-7.2.1. YMmeeT npoBoauTh H3y4eHue (papMaKo0ru4ecKoii AKTUBHOCTH M APYTUX BH/I0B AKTUBHOCTH PAa3JIMYHBbIX COe/INHEHUH Ha

JIa0OPATOPHBIX JKMBOTHBIX; ONPeNeJATh (PAPMAKOKHMHETHYECCKHE TapaMeTPhl BelIeCTB Y J1a00pAaTOPHBIX )KHBOTHBIX; IPOBOAUTH H3y4YeHHE
O0MOJOCTYITHOCTH BellecTB HA Pa3IMYHbIX MO/eJsX in vitro u in vivo.

PesynbraTtsl ocBoeHust OIl (komnereHuuun) | MHAMKATOPHI TOCTHKEHUST KOMIIETEHIIUN Pe3ynbTaThl 00y4eHUs MO TUCHUTUINHE

[IK-7. CnocobeH mpuHUMAaTh ydacTHe B [IK-7.2. Ymeer: y-1. VYmeer mnpoBOIUTh OLIEHKY MOJEKYJSPHBIX
IPOBEICHUN HCCIEAOBaHUS B 0OJIACTH MEXaHU3MOB JCWCTBUS JICKAPCTBEHHBIX COCTUHEHHUN
OLleHKH 3(PPEeKTUBHOCTH U OE30MaCHOCTH Ha OMOJIOTHYECKUE CUCTEMBI

JICKapCTBEHHBIX CPEJICTB
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[IK-7.2.1. YmMeeT mnpoBOAUTH H3y4YECHUE
(hapMaKoJIOTUYECKOW  aKTUBHOCTH U
JIPYTUX BHJIOB aKTUBHOCTH Pa3IMYHBIX
COEIMHEHU N Ha 71a00paTOPHBIX
KUBOTHBIX; OTIpeNeNTh
(hapMaKOKHHETHYECKHUE napameTpbl
BELIECTB Yy JA0OPATOPHBIX >KUBOTHBIX;
MPOBOJUTh H3y4E€HUE OHOAOCTYIMHOCTH
BEIIECTB HAa Pa3IMYHBIX MOJEINAX in Vitro
U in vivo.

Paznen(pr), moapasznensi(bl)
JUCIUATUTHHBL (MOYJTH,

ﬂHHKaKOFOBHﬂaKOHTpOHH

InpcaHasHa4YCH

0eNIKOB U KJIETOYHBIX MEMOpaH.
MopynbHast eINMHUIA 4.
KiteTouHslii UK, PEryssinus U

TUTPAMOHHAS
kanopumetpus (ITC)
3) cexBenupoBanue JJHK

Ne MOJTyJIbHBIE €TMHHIIBI), Tun 3ananus Copneprxanue 3aaHus [IpaBunbHBIN OTBET
dbopMupyromuii(e) TaHHbINA TK CP ITA
3YH
Monyne 1.  Bsenenue B | 1. BbiGop Bri6epuTe Tpu BepHBIX 2) nzoTepMuyecKas na HET HET
MOJIEKYJISIPHYI0 OHOJIOTHIO. HECKOJIbKHUX oTBera u3 mectu. Kakue TUTPALIUIOHHAs
MonynbHast equauna 1 OCHOBBI | NPABMJIBHBIX | METOJIbI OTHOCATCS K kanopumetpust (ITC)
KJIETOYHOU TEOpHUH, | OTBETOB MHCTPYMEHTAJIbHBIM 3) cekBeHUpOBaHUE
MOJIEKYJIIPHO-TEHETUYECKON (9KCHIEpMEHTATIBHBIM) JIHK
OpraHu3allii M  IPOLIECCOB croco6aM n3ydeHus 5) uzmepenue
TpaHchopMaluy SHEPTun (apmakoI0rn4ecKon MHTUOUPOBAHUS
Monyns 2 MonekynsipHas AKTUBHOCTH U dbepmenTa B
9. | Gromorns KIeTK. MOJIEKYJISIPHBIX KJIETOYHOU KyJIbType
MopynbHast eIUHAIIA 2. MEXAaHU3MOB JEUCTBUSI (in vitro
MonexynspHas ouomnorus JIEKapCTBEHHBIX BEIIECTB | (DepMEHTATUBHBIN
HYKJIEMHOBBIX KHUCJIOT. (in vitro / in vivo): aHamn3)
MonynbHas €MHHLIA 3. 1) MOneKyISIpHBIM JOKUHT
MonexynspHas ouomnorus 2) nzoTepMHuUecKas
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MOJICKYJISIDHBIE ~ OCHOBBI  €ro 4) KBaHTOBO-
HapyIICHUH. MEXaHUYECKUE PaCUEThI
SHEPTUU CBS3BIBAHUS

5) u3mepenue
MHIUOMpPOBaHUSA
(dhepMeHTa B KJICTOYHOM
KyJbType (in vitro

(bepMeHTaTUBHBIN
aHaJIn3)
6) QSAR-MonenupoBanue
2. Brl uccneyere HOBBINM MOJICKYJISIPHBIN JOKUHT Ia HET hi:)
CuryaumoHx WHTHOUTOD
ple MPOTEUHKUHA3BI JIs
3aJa9Yn/Keiichbl | IIOTEHIIMAILHOTO
MIPOTHBOPAKOBOTO

npemnapara. s oueHku
ero 3¢ (peKTUBHOCTH Ha
MOJIEKYJISIPHOM YPOBHE
HEOOXOUMO OTPENIEIHTD,
HACKOJIBKO BELIECTBO
CBSI3BIBACTCS C IIEJICBBIM
OETKOM U MOJABIISET €ro
AKTUBHOCTb.

Kakoii in silico meTog
MO3BOJIUT OIIEHUTh
B3aNMOJIEHiCTBHE
UHTUOHUTOpA C OETKOM-
MHILIEHbIO?

IIK-7.2.1. YmeeT npoBOAUTH M3y4YeHHE (PAPMAKOJIOTHYECKOH AKTUBHOCTH U APYIrUX BUI0B AKTHBHOCTH Pa3JIMYHBIX COCIMHEHUI HA

JIa0OPATOPHBIX JKMBOTHBIX; ONPeNeJsATh (PapMAKOKHHETHYECKHE TapaMeTPhbl BelleCTB y J1a00paTOPHBIX )KHBOTHBIX; IPOBOAUTH H3y4YeHHE
O0MOJOCTYITHOCTH BelleCcTB HA Pa3IMYHbIX MO/eJsX in vitro u in vivo.
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Pesynbrarsl ocBoenus Ol (komreTeHIun)

NHaukatopel 1OCTHXKEHUS KOMIIETEHIIUU

Pe3ynbpTaTel 00yueHus 0 AUCIUTUTHHE

[IK-7. CnocobeH mnpuHHMATh ydacTHE B
IPOBEICHUN MCCIIEJOBaHUsA B 001acTH
orleHKH 3} dexTuBHOCTH U 0e30MacHOCTH
JIEKapCTBEHHBIX CPE/ICTB

[IK-7.2. Ymeer:

[IK-7.2.1. YMeeT npoBOAUTH HU3YyYEHHUE
(dhapMaKoIOrU4eckoil  aKTUBHOCTH U
APYTUX BHUJIOB AKTHUBHOCTH Pa3IHYHBIX
COeIMHEHU N Ha 1a00paTOPHBIX
KUBOTHBIX; OTIPEIETIST
(hapMaKOKHHETHYECKHE napameTpsl
BEIIECTB y J1a0OpaTOPHBIX JKUBOTHBIX;
MPOBOAUTHh H3Y4YEHHE OHOJIOCTYIMHOCTU
BEIIECTB HA PA3IMYHBIX MOJCIIAX in Vitro
u in vivo.

y-2. YMeeT NpOBOIUTh H3yuCHHE AaKTHBHOCTU
COCIMHCHUI Ha MOJICKYJIIPHOM YPOBHE [UIsl OLIEHKH
3¢ heKTHBHOCTH H OE30MaCHOCTH JIEKAPCTBEHHBIX
CpencTB

Paznen(sr), moapa3nenbi(bi) Jl1s kKakoro BUAA KOHTPOJIS
JTVCIATUTMHBI (MOYJIH, peJHa3HAYECH
Ne MOJTIyJIbHBIE €IUHUIIBI), Tun 3ananus CopepxaHue 3a1aHuUs [IpaBunbHbBIN OTBET
dhopmupyromuii(e) JaHHbII TK CP ITA
3VH

Moayns 1. Bpemenue B | 1. VYcTaHoBHUTE MPaBUIBHYIO | 2) HOATOTOBKA 1a HET HET
MOJIEKYJISIPHYIO OMOJIOTHIO. Ycranosure MOCJIeI0BATEIbHOCTD CTPYKTYpbI OeJka
MonynbHas eaunauna 1 OCHOBBI | MOcJeA0BaTeJl | 3TAaloB OLIEHKU (ynaneHnue BOJbI,
KJIETOYHOU TEOpUH, | BHOCTD B3aUMO/JICHCTBUSA nobaBieHue
MOJIEKYJIIPHO-T€HETUYECKOM JIEKapCTBEHHOT O BOJIOPO/IOB)
OpraHu3allii M  IPOLIECCOB BEIIECTBA C OEJIKOM- 3) noaroToBka
TpaHchopMalMy SHEPTUN MHUIIEHBIO C TOMOIIIBIO OUOIMOTEKH

10. Mopyns 2 MonekyisipHast MOJIEKYJIIPHOTO JIOKMHTa | MOTEHIHAIBHBIX
OMOTIOTHUS KIETKH. (in silico): JIUTaH/I0B
MopynbHast EIMHAIA 2. 4) HacTpoiika
MornekynsipHas ouomnorus 1) Bu3yanu3anus u napaMeTpoB JOKUHTa
HYKJIEHHOBBIX KHCIIOT. aHaJIN3 Mpe/CKa3aHHbIX (pemreTka, anropruTMBI)
MoynbHast €IMHuLA 3. KOMILIEKCOB 5) 3amycK CUMYJISILMA
MonekynsipHas ouonorus 2) NOArOTOBKA CTPYKTYpPBI | IOKMHTa
0€JIKOB U KJICTOUHBIX MEMOpaH. Oenka (ynaneHue Bofpl, 1) Busyanusanus u
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MonynbHas eIMHULA 4. n00aBJIeHHE BOJOPOJIOB) aHaJIn3
Knetounblii UK, peryadmus 1 3) noarotoBka MPEACKa3aHHbIX
MOJIEKYJISIPHBIE ~ OCHOBBI ~ €I0 OubIMOoTEeKH KOMILJIEKCOB
HapyLICHU. MIOTEHLIMAIIBHBIX 6) uHTEpIIpeTaLU
JIMTaH/I0B PE3yJIbTaTOB U BEIOOD
4) HacTpoiika mapamMeTpoB | MEePCIEKTUBHBIX
JOKMHTa (penierka, KaH/1JIaTOB
QJITOPUTMBI)
5) 3aImycK CUMYJISILIIA
JOKUHTa

6) uHTEepnpeTanus
Pe3yabTaTOB U BBIOOD

MEPCTIIEKTUBHBIX
KaH/IUJaTOB
2. Bonpocsl ¢ | B pamkax in vitro na HET na
Pa3BEPHYTHIM | JIOKIIMHUYECKOTO
OTBETOM WCCIIEZIOBAHHSI HOBOTO

aHaJIbreTHKa He0OX0IUMO
OIICHUTH €TO

3¢ (HEeKTUBHOCT U
0e30macHOCTh. Y Bac ecTh
pe3yIbTaThI
MOJICKYJISIPHOTO JIOKHHTA
(in silico). Kakum Gy et
CIeAyIOIuUA 3Tan?

I1K-7.3.1. Bnageer HaBbpIKaMu 0()OPMJICHHUS Pe3yJIbTATOB HCCJIECJOBAHN, IPOBEICHUSI CTATHCTHYECKOH 00padoTku pe3yabTaToB. Bianeer
HABBbIKAMH NPOBEIeHUS Pa3padO0TKH METOAMK MCCIEA0BAHNN (PAPMAKOKMHETHKH HA JOKJIUHUYECKOM M KJIMHHUYECKOM YPOBHe.

‘ Pesynbratsl ocBoenus OIl (komnereHyn) ‘ WNHauKaTopel JOCTHKEHUST KOMIIETEHIINH Pe3ynbTaTsl 00yueHus 0 AUCHUIUINHE
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[IK-7. CnocobeH NpuUHUMATHh yYacTHE B
NPOBEICHUN HCCIIEOBaHUs B 001acTu
orleHKH 3()PEKTUBHOCTH U OE€30MaCHOCTH
JICKapPCTBEHHBIX CPEIICTB

T1K-7.3. BiageeT HaBBIKOM:

T1K-7.3.1. Bnaneer HaBbIKaMU
otopmiteHus pE3yIbTaTOB
HCCIIeZIOBaHU, MIPOBEICHUS
CTaTHCTUYECKON 00pabOTKU pe3yIbTaTOB.
Brnageer HaBbIKaMU MIPOBEICHUS
pa3paboOTKU  METOAWK  HCCIeIOBaHUN

(hapMaKOKUHETHKU Ha JOKIMHHYECKOM U
KJIMHUYECKOM YPOBHE.

H-1. Bnaneer HaBbikamu oopmiieHUs: U pa3padOTKU
METOAMK UCCJENIOBaHMS Ha JOKIMHUYECKOM U
KIIMHUYECKOM JTanax c UCIOJIb30BAHUEM
MOJIEKYJISIPHBIX TIOJIX0JI0B

Paznen(sr), noApasaeibI(bl) JIyist Kakoro BHAAa KOHTPOJIS
No | /HCHHILTHHRE (morymm, Tun 3aganus Coneprxanue 3a1aHus [IpaBuiIbHBIN OTBET HPCATaSHAACH
MOJIyJIbHBIE €TUHUIIBI),
dbopmupyromuii(e) nanusiii 3YH TK cP A
Monyns 1.  Bsenenne B | 1. Bbi6op | BeiOepure Tpu BepHBIX | 1) aHamu3 3KcOpeccHd | Jia HET HET
MOJIEKYJISIPHYIO OMOJIOTHIO. HECKOJIBbKHUX oTBeTa U3 mectu. Kakue | reHoB €  MOMOILBIO
MonynbHas equnauna 1 OCHOBBI | MpaBWJIBHBIX | MeToAbl  oTHocarca K | qPCR
KJIETOYHOU TEOpUH, | OTBETOB MOJIEKYJISIPHBIM 2) CEKBEHHPOBAHME
MOJIEKYJISIPHO-TEHETUYECKOMN monxogam s oueHku | PHK (RNA-seq)
OpraHM3alMd W  IPOILECCOB (hapMakoIMHAMUYECKUX 3) MUKpOYMIBl JUIS
TpaHcGopMaIiK SHEPTUU 3 PEKTOB IEKapCTBEHHBIX | aHAJU3a  SKCIPECCUU
Monyne 2 MonekynsipHas cpeacts? (microarray)
OMOJIOT U KIETKH. 1) anamu3z 5Kcrpeccuu
1. MonaynbHas eIUHUIA 2. reHoB ¢ nmomortisio qPCR
MonexynspHas ouonorus 2) cexBenupoBanne PHK
HYKJIEMHOBBIX KHUCJIOT. (RNA-seq)
MonynbHas eIUHULA 3. 3) MHKPOYHIIBI JUISL
MonexymnsipHas ouonorus aHaym3a JKCIIPECCUH
0ETIKOB U KJIETOUYHBIX MEMOpaH. (microarray)
MonynbHas €IMHAIIA 4. 4) ornpeseNeHue
Kierounslii UK, peryiasuus u KOHIIGHTpAallUU Tpernapara
MOJIEKYJISIDHBIE ~ OCHOBBI €TI0 metosioM BOXKX
HapyLIEHUH. 5) THCTOJIOTHYECKOE
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UCCIICIOBaHKE
6) CTaTUCTHUYECKAs
00paboTKa pe3yJbTaToOB
2. Bam JUISt OLICHKH | BECTEPH OJOTTHHT na HET na
CutyanuoHdH | ¢dapMaKoAMHAMHYECKOTO
ble spdekra mpemapara Ha

3aJla4u/Kelchbl | MOJICKYJIIPHOM  YPOBHE
TpeOyercs ONPECIIUTh
W3MEHEHHE  SKCIPECCHH
Oenka B TKaHu. Kakoi
METOA HauboJee
nHpopmaruBen?

MIK-12.1.1. 3HaeT MeTOX0JIOTHIO POBeIeHUS MPOOONOATOTOBKH 0H000HEKTOB IJIf1 MOC/IeAYI0leil pa3padoTKu METOAMK /I 1eJiedl XUMHKO-
TOKCHKOJIOTHYECKOT0 aHAJIU3A.

PesynbraTet ocBoenust OIT (komnereHnmn) | MHIUKATOPHI TOCTHIKEHUST KOMIIETEHITN PesynbraThl 00y4eHHUs IO TUCIUTUIAHE
[K-12. Criocoben npoBouth | [IK-12.1. 3Haer: 3-1. 3HaeT OCHOBHBIE MPUHLUIIBI TPOOONIOATOTOBKH
uccinenoBanus B obmactu  paspaborku | [IK-12.1.1. 3Haer METOAOJIOTHIO | OMOIOIMYECKHX o0pa31oB JUis METO/IOB,
METOHNK TUTst nenei XHMHUKO- | TIPOBEICHUS poOOIOJITOTOBKH | UCTIONB3YEMBIX B MOJIEKYJISIPHON OMOJIOTHH
TOKCHKOJIOTMYECKOT'0 aHaJIN3a. O61000BEKTOB TSt HOCJIEAYIOIIEH

pa3pabOTKKU METOIMK AJIS 1eJIel XUMHUKO-

TOKCHKOJIOTHYECKOTO aHAJIH3a.

Paznen(sr), moapaszaenspi(br) Jl1st Kakoro BHUIa KOHTPOJIS
JUCLUTUTMHBL (MOYJIH, IIpeHa3HaueH
Ne MOJ1yJIbHBIE €TUHUIIBI), Tun 3ananus ConeprxaHue 3a1aHAS [IpaBuIBHBIN OTBET
bopmupyromuii(e) AaHHBINA TK CP A
3YH
Monayns 1.  Bsemenue B | 1. Bbi0op Bribepure Tpu BepHBIX 1) u3uc KIEeToK
12. | MOJIEKYJISIPHYIO OHOJIOTHIO. HECKOJIBKHUX oTBeTa u3 mectH. Kakue (MexaHMYeCKHUH n
Monynbaas equaua 1 OCHOBBI | MPaBMJIBHBIX | dTambl 00s3aTeNbHBI MIPU XUMHUYECKHI) A Her Het
KJICTOYHOU TEOPUH, | OTBETOB POOOTIOITOTOBKE 2) ynanenue OeIKOB
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OpraHu3aluu U
TpaHcGopMaIiK SHEPTUU
Monyns 2
OHOJIOTHUS KIETKH.

MonynbHas eIUHHUIA
MonekynspHas

HYKJIEUHOBBIX KHCIIOT.
MonynbHast eAMHULIA
MounekynsapHas

MopnynbHast eAuHuLA

MOJIEKYJISPHBIE ~ OCHOBBI

HapYLLIECHUH.

MOJICKYJIIPHO-TE€HETHIECKOM
TPOLIECCOB

MounekynsapHas
onosorus
ouoJIorus

OCIIKOB M KJIETOYHBIX MEMOpaH.

Kiierounslii UK, peryiasuus u

Ouosoruueckoro oopasma
(kposu) niis
MOCIICAYIOIIETO
MOJICKYJISIPHO-
OMOJIOTHYECKOTO
aHanmu3a?

1) nu3uc KIIeTOK
(MexaHWYECKUN WITH
XUMHUYECKHH )

2) ynaneHue OeJIKoB
(HarmpuMep, MPOTEHHA30M
K nnmm dpenonom)

3) ocaxkeHue
HYKJICHHOBBIX KHCIIOT
CIIUPTOM
(3TaHO/M30ITPOTIAHOI)
4) nenarypauus 6€JIKOB
KHIISTYCHAEM

5) ueHTpudyrupoBanue
TUTst pasaeneHus ga3 uim
OCaXIEHUS

6) bunbTpanus uepes
MeMOpaHHbIe PUIBTPHI
(0,22 mxm)

(Harmpumep,
nporenHasoi K wim
dheHoom)

3) ocaxxeHue
HYKJIEMHOBBIX KHCIIOT
CIIHPTOM
(3TaHOJI/U30ITPOIIAHOIT)

2. Bompocsl ¢
Pa3sBEPHYTHIM
O0TBETOM

YKaxuTe KIH04YeBOM
¢axrop,
o0ecreunBarOIIHA
JUTUTEIIbHYIO0 COXPaHHOCTb
MTOATOTOBJICHHBIX TTPO0
JIHK

HU3Kas TeMIlepaTypa

Ja

HET

Ja

IK-12.1.1. 3naeT MeTOA0J10THI0 TPOBEAEHUS MPOOONOATOTOBKU 0M000HEKTOB ISl MOC/AeAYI0IIeil pa3padoTKU METOAMK JJIA LeJieid XUMHKO-

TOKCHUKOJJOIHYECKOI0 aHaJIHu3a.
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Pesynbrarsl ocBoenus Ol (komreTeHIun)

NHaukatopel 1OCTHXKEHUS KOMIIETEHIIUU

PesynbpTaTel 00yueHuUs IO AUCIUTUTHHE

[IK-12. CrocobeHn MPOBOJIUTH
UCCIICIOBaHUS B 00JacTu  pa3paboTKu
METOIHMK JUTSt uesiei XHUMHKO-

TOKCHUKOJOTHUYCCKOI'O aHajin3a.

T1K-12.1. 3uaer:

TIK-12.1.1. 3Haer METOJI0JIOTHIO
MIPOBEICHUS POOOTIOATOTOBKH
OHO000BEKTOB IUIA MoCJIe Iy Iomen

pa3paboTKK METOJIMK JJIS eJIeld XUMHKO-
TOKCHKOJIOTHYECKOTO aHaJIM3a.

3-2. 3HaeT OCHOBHBIE METO/bI BBIACICHUS U OYMCTKU
COEIMHEHUI Ha MOJIEKYJISIPHOM YPOBHE

Paznen(sr), nogpasnensi(bl) Jli1s Kakoro BHUJ1a KOHTPOJIS
JTUCIUILIAHBI (MOTYJIH, npeaHa3HaueH
No MOJAYJIbHBIE €IMHHUIIBI), Tun 3aganus ConeprkaHue 3a1aHus [IpaBuiabHBIN OTBET
bopMupyromuii(e) TaHHbINA TK CP ITA

Monyns 1.  Bpenenue B | 1. BeiOop BriGepute Tpu BEpHBIX 1) dparmenTanusa JJHK hit:} HET HET
MOJIEKYJISIPHYIO OMOJIOTHIO. HECKOJIBbKHUX orBeTa u3 mectu. Kakue (MexaHu4ecKas Uiu
MonynbHas equanna | OCHOBBI | MPAaBWJIBHBIX | OTalbl BXOJAT B (bepMeHTaTUBHAS).
KJIETOUYHOM TEOpHUH, | OTBETOB CTaH/IapTHBIN IPOTOKOJ 2) nurupoBaHue
MOJIEKYJIIPHO-TEHETUYECKON MOJIrOTOBKHM OMOMMOTEKN | aJalTepoB K KOHIAM
opraHu3alMd 4  IIPOLECCOB JUISl CEKBEHUPOBAHUS ¢parmentos JIHK.
TpaHcQopMaIiK SHEPTUU NGS? 3) ammmuduKanms
Monyne 2 MonekynsipHas 1) ¢pparmenTanus JJTHK OMOIMOTEKN METOIOM
OHOJIOTHUS KIETKH. (MexaHUYecKast UITu TTLIP.

13. MopnynbHas €AVHHLIA 2. (epMeHTaTUBHAS ).
MonexynspHas ouomnorus 2) aurupoBaHue
HYKJIEMHOBBIX KHUCJIOT. a/1arTepoB K KOHIIAM
MonynbHas €AVHHLIA 3. ¢parmentos /JHK.
MonekynsipHas ouonorus 3) ammnudukanus
OETIKOB U KJIETOUYHBIX MEMOpaH. OUOIMOTEKH METOJIOM
MopynbHast eINMHUIA 4. TILIP.
KneTounslii nuKi, peryiasuus u 4) nmpoBeieHUE PEAKIIUU
MOJIEKYJIIPHBIE ~ OCHOBBI ~ €I'0 [P B peansHOM
HapyLICHUMN. Bpemenu (qQPCR).
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5) anekrpodopes B
arapo3HOM rene Juist
pasneneHus OSJIKOB.
6) nenatypanus JJIHK ¢
MOCTIe Iy OIIUM
CEKBEHHPOBAHUEM 10
CoHrepy.
2. Bonmpocsl ¢ | Kak Ha3biBaeTcst METO adunHas hit:} HET hit:}
pa3BépHYTBIM | XpomaTorpadum, xpomarorpadus
0TBETOM OCHOBAHHBII Ha
cnenupuIecKom
B3aUMOJICHCTBUH
L[eJIeBOro Oelka ¢
MMMOOUTTN30BaHHBIM Ha
MaTpHUlIe JIUraH1om?

IIK-12.1.1. 3HaeT MeTOX0JIOTHIO POBEIeHUS MPOOONOATOTOBKH 0M000bEKTOB JIfl MOC/IeAYyI0IIeil pa3padoTKi MeTOAMK sl eJleid XUMHUKO-
TOKCHKOJIOTHYeCKOr0 aHAJIM3a.

PesynbraTet ocBoenust OIl (komnereHnmn) | MHIUKATOPHI TOCTHKEHUST KOMIIETEHITHN PesynbraThl 00y4eHUs IO TUCIUTUIAHE
IIK-12.1. 3naer:
[TK-12. Cnocoben nposoauth | [IK-12.1.1. 3Haer METO0JIOTHIO
3-3. 3HaeT 0COOEHHOCTH pa3pabOTKM METOJUK
UCClIe/IOBaHUsI B o0JacTu pa3pabOTKU | MPOBEIEHUS IPOOONOATrOTOBKU
. ., | KaUECTBEHHOI'0 ¥ KOJIMUECTBEHHOT'O aHAJIN3a BEIIECTB
METOAMK JUIs nenei XMUMHUKO- | OMOOOBEKTOB JUIS HoCJIeAyoEN
. B OMOJIOTMYECKUX MaTpUIax
TOKCHKOJIOTMYECKOT'O aHAJIN3a. pa3paboTKy METOUK VIS Lele XUMHKO-

TOKCHUKOJIOTUYCCKOI'O aHaJIn3a.

Paznen(sr), moapa3aenpi(br) J1st kKakoTo BUAA KOHTPOJIS
JUCUHUILTMHBI (MO, NpeaHa3HAYCH
No MOJYJIbHBIE €TMHUIIBI), Twun 3aganus ConeprkaHue 3a1aHus [IpaBuibHBINA OTBET
dbopMupyromuii(e) TaHHbINA TK CP ITA
3YH
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14.

Mopynb 1. BBenenue B
MOJIEKYJISIPHYIO OMOJIOTHIO.
MonynbHas equnauna 1 OcHOBBI
KJIETOYHOU TEOpHH,
MOJIEKYJISIPHO-T€HETUYECKOMN
OpraHM3allid W  MPOIIECCOB
TpaHchopMaIuy SYHEPTUn

Monyne 2 MonekynspHas
OMOJIOrUs KIETKH.

MonaynbHas eANHULA 2.
MonexymsipHas OnoIIorus
HYKJICMHOBBIX KHCJIOT.
MonynbHast SAUHUIIA 3.
MonexynsipHas Oouosorus
0eNKOB U KJIETOYHBIX MEMOpPaH.
MonaynbHas eIUHUIA 4,

Knerounslii nuki, peryiasqus u
MOJIEKYJISIPHBIE ~ OCHOBBI ~ €TO
HapyLICHUMN.

1. Boi0oop
HECKOJbKHUX
NPaBUJIbHBIX
OTBETOB

Bribepure Tpu BepHBIX
orBeTa u3 mectu. [lpu
CO3JIaHUM METOIMKH
KOJINYECTBEHHOTO
OIpeEICHUS
TOKCHYECKOTO
KCEHOOMOTHKA B MOYE
HEOO0XOAUMO YYUTHIBATH
0COOEHHOCTH
OMOJIOrMYECKON MaTPUILIbI
U aHAJUTUYECKOTO
curnana. Kakue gpaxropsl
KPUTHYECKH BAYKHBI TIPU
pa3paboTKe METOTUKH
aHaiuza?

1) maTpukcHblii 3 exT u
€ro BIUSHHE HA CUTHAJ
(momaBneHue/ycuaeHue
HMOHU3AINN)

2) BBIOOD MOAXOASILETO
BHYTPEHHET0 CTaH1apTa U
croco0a ero BHeCEHUs

3) MMHEHHOCTh
KaJTMOPOBOYHOM
3aBHCUMOCTH B 33JJaHHOM
KOHIICHTPAIIMOHHOM
JMana3oHe

4) IBET OKpACKH
HCCIIElyEMOU MOYH

5) BpeMst XxpaHeHus mpod
6) cTaOMILHOCTH aHATUTA
IIPH BBIOPAHHBIX
YCIIOBUSAX XPAHEHUS

1) MaTpuKCHBIN

3¢ (deKT U ero BIUSHUEC
Ha CUTHAJ
(moaBieHUE/yCUIICHHE
HMOHM3AIUN )

2) BBIOOD
TIOJIXOJISIIIIETO
BHYTPCHHETO
CTaHJapTa U criocoda
€r0 BHECCHHS

3) TMHEHHOCTh
KaJIOpOBOYHOM
3aBUCUMOCTH B
3aaHHOM
KOHIICHTPAIIMOHHOM
JMara3oHe

na

HET

HCT
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2. Bawm npu BeIaenennn
CuryauuonH JTHK Heob6xoammo

ble OBICTPO OLIEHUTH €€
3a/1a4uM/Keichbl | KOJMYECTBO B PacTBOPE,

JUJISL 3TOTO U3MEPSIOT
MOTJIOIICHUE pacTBOpa
MpU JJIMHE BOJIHBI 260 HM.
Kaxk Ha3zwsiBaeTcs 3TOT
METO/I OIIpeACICHUS
koHueHtpauuu JJHK?

cnekTpodoTOMeTpHs

na HET na

MK-12.2.1. YMeeT NpoBOAUTH CKPUHUHTOBbIE METOIbI HCCJIEIOBAHUS COBPEMEHHBIX TOKCHKOJIOTHYeCKUX 3HAYNMMbIX COeIUHEHUI.

Pesynbratsl ocBoenus OIl (kommereHImn)

I/IHI[I/IKaTopBI JOCTHIXKCHUA KOMIICTCHIINH

Pe3y.]'IBTaTBI O6y‘leHI/I${ 110 AUCHUIIIIMHE

[IK-12. CrocobeHn MPOBOJIUTH
uccieoBanusi B o0OjacTu  pa3paboTKu
METOIUK IS nejaei XHUMHKO-

TOKCHUKOJOTHUYCCKOI'O aHajin3a.

TIK-12.2. VMmeer:

IIK-12.2.1. YMmeer MPOBOJAUTH
CKPUHUHTOBBIE METOJbl HCCIICOBAHUS | MOJEKYJISIPHBIX
COBPEMEHHBIX TOKCUKOJIOTHYECKHUX | CTPYKTypaMu

3HAYUMBIX COEIUHEHMN.

y-1. Ymeer npuMeHATh aHaNM3 B3aUMOACHCTBUI
BEIIECTB C

OHOJIOTUYECKUMU

Paznen(sr), moapaznemnsi(bl)
JICITUTUTAHBI (MOJTYJIH,

I[J'ISI KaKOT'0 BUJla KOHTPOJIA
npcaHa3sHa4YCH

Ne MOJTyJIbHBIE €TUHUIIBI), Twun 3aganus Coneprxkanue 3a1aHus [IpaBunbHBIN OTBET
(dbopMupyromuii(e) TaHHbINA TK CP ITA
3VH
1. VYcTaHoBUTE IPAaBIIIBHYIO | 6) hopMUpOBaHe a HET HET
Monyib 1. Bsenenune B p y ) bopmup a
Ycranosure MOCJIEIOBATEILHOCTD OHMOIHMOTEKH
MOJIEKYJISIPHYI0 OMOJIOTHIO.
MnocJieoBaTe]l | dTallOoB CKPUHUHTA TECTUPYEMBIX
Mopynbnas enuauna 1 OCHOBBI . .
15. N BLHOCTH COEIMHEHUI Ha MpeIMeT COEIUHEHUI.
KJIETOYHOH TEOpHUH, N
% HUX B3aUMOJEHCTBUSA C 1) mpoBeneHue
MOJIEKYJISIPHO-T€HETHUECKOM
OHOJIOTHYECKAMU MIEPBUYHOTO
OpraHM3alid W  TPOIECCOB
CTPYKTYpaMHU C IENTbI0 CKpUHMHTIA (Harpumep,
TparcopMaIiu SHEPTUU .
BBIABJICHUS JTOKHHI HUJIA 1n V1tro
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Mogyns 2 MonekynsipHas
OMOJIOTHSI KIETKHU.

MopynbHas 115180500 2.
MonekynsipHast ouoorus
HYKJIEMHOBBIX KHUCJIOT.
MopynbHast eIMHUILIA 3.
MonekymsipHas ouonorus
OETIKOB M KJIETOYHBIX MEMOpaH.
MonaynbHast eIMHUIA 4.
Kiterounslii UK, peryasiuus u
MOJIEKYJISIPHBIE ~ OCHOBBI ~ €TO
HapyLICHUM.

MOTEHIIUATIBHBIX
TOKCUYECKHX YPPEKTOB:
1) mpoBenenue
MEPBUYHOTO CKPHHHUHTA
(Hampumep, TOKUHT WU
in vitro aHajau3)

2) MOATBEPXKICHUE
B3aUMOJECHCTBUSA
(mampumep, SPR, ITC,
MST)

3) obopmiicHHE
pE3yJIBTaTOB U
MOATOTOBKA 3aKITIOYCHHS
0 MEePCTICKTUBHOCTH
COEIMHEHUN

4) oTOOp COeTMHECHU-

aHaJIN3)

4) oTOOp COCTMHECHMIA-
«XUTOBY JJIs
NaJbHEUIIEro
W3yYCHUS

2) MOATBEPKICHHE
B3aUMOJICICTBUSA
(manpumep, SPR, ITC,
MST)

5) oneHka
TOKCHYHOCTH
OTOOpPaHHBIX
COEIMHEHUH Ha
KJIETOYHBIX MOJIEIISIX
3) opopmirenune
pEe3yJIbTATOB |

«XUTOBY» HJIS MOATOTOBKA

JAJTbHEUIIIETO N3yYEHUS 3aKJIIOYCHUSA O

5) olileHKa TOKCUYHOCTH MEePCIIEKTUBHOCTH

OTOOpaHHBIX COSAMHEHUN | COCAMHEHMI

Ha KJIETOYHBIX MOJIETISX

6) bopmupoBaHue

OoubIMoTEeKH

TECTUPYEMBIX

COCIMHEHMI
2. Br1 ucnonszyere UOA OCTaHOBKa hit:} HET na
CutryauMoHH | Uil KOJIMYECTBEHHOTO (hepMeHTaTHBHOM
bie oTIpe/IeJICHUs] TOKCHHA B peakuuu
3a/1a4M/Keichl | CHIBOPOTKE KPOBH MOCTE

noOaBieHus cyOcTpara u
Pa3BUTHSI OKPACKU
HEOOXOMMO MPOBECTH
M3MEpEeHUE ONTHYECKON
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minoTHocTu. Kakoi stan
MPEIECTBYET
HM3MEPEHUIO ONITHYECKON
IUIOTHOCTH?

IIK-12.3.1. Baageer HaBbIKaMH MHTEPIPeTALMHU IOJYYECHHBIX Pe3yJIbTATOB.

Pesynbrater ocBoenust OIl (komriereniuu) | UHAUKATOPBI TOCTHXKEHUS KOMIIECTCHIIMH Pe3ynbrarel 00y4eHHS IO TUCITUTUTHHE
TIK-12. Criocoben npooauth | I1IK-12.3. Bnageer HaBbIKOM: H-1. Brmazeer HaBbBIKAMHA OLEHKH 3HAYUMOCTHU
ucciaenoBanuss B oOjactu  paspaborku | I1K-12.3.1. Bnaneert HAaBBIKAMHM | MOJYYEHHBIX pe3yIbTaTOB I BBISIBJICHUS
METOINK ISt Henemn XUMUKO- | UHTEPIIPETALUU MIOJyYEHHBIX | TOKCHYECKHX 3((HEKTOB HAa MOJIEKYIIPHOM YPOBHE
TOKCHKOJIOTHYECKOI'0 aHaIn3a. pE3yIbTATOB.

Paznen(br), moapasznensi(bl)
JUCIUATUTHHBI (MOYJIH,

Jl1s1 kakoro Buaa KOHTPOJIA

Ip€aHa3sHa4CH

OCJIKOB M KJIETOYHBIX MEMOpaH.

BEPOSITHBIE

TJIMKO3UIHOM CBA3HU

Ne MOJ1yJIbHBIE €IUHUIBI), Tun 3ananus ConepxaHnue 3a1aHus [IpaBuIBHBIN OTBET
¢bopmupyromuii(e) AaHHbINA TK CP ITA
3YH
Monyns 1. Bsenemue B | 1. BeiOop Bribepure Tpu BepHBIX 1) obpazoBanue it} HET HET
MOJIEKYJISIPHYIO OMOJIOTHIO. HECKOJIbKHX oTBeTa u3 mectu. [lpu BHYTPHULIETIOUEUYHBIX 1
MonynbHas equanna | OCHOBBI | MPaBWIBHBIX | IPOBEJECHUHN XUMHUKO- MEXKLIEMTOYEUHBIX
KJIETOYHOU TEOpUH, | OTBETOB TOKCHUKOJIOTHYECKOTO cmmBok JIHK
MOJIEKYJIIPHO-TEHETUYECKON aHain3a OMOJIOTUYECKOTro | 3) aIKUIMpOBAaHUE
OpraHu3alii M  IPOLIECCOB MaTepuasa OblTH a30THCTBIX OCHOBaHUM
TpaHcpopMaIK SHEPTun BBISIBJICHBI (Hampumep,
16. Monyne 2 MonekynspHas crieduyeckre oOpazoBanue O6-
OHMOJIOTHUS KIETKH. W3MEHEHHUS B CTPYKTYpE METHUJITYaHUHA)
MonynbHas eIUHUIA 2. JHK, 5) 3aImmyck mpoieccoB
MonekynsipHas ouonorus CBH/JIETEIBCTBYIOIIUE O arypUHU3aLUN
HYKJIEMHOBBIX KHUCJIOT. BO3JIEHICTBUHU CHJIbHBIX (o6pazoBanue All-
MonynbHas eAUHULA 3. ANKWINPYIOIIMX ar€HTOB. | CaliTOB) BCJE/ICTBUE
MonekynsipHast ouonorus Bri6epute Hanbonee JeCTaOMIU3aIH
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MonynbHas eIMHALA

4.

Knetounblii UK, peryadmus 1

MOJIEKYJISPHBIE  OCHOBBI
HapyILICHUMN.

€ro

MOJIEKYJISIPHBIE
MOCJICACTBUA U IPU3HAKU
TaKOTO BO3JCHCTBHS,
KOTOpbIE HEOOX0IUMO
YUYUTHIBATH MIPH
HMHTEpIIpeTaluu
PE3yJIbTaTOB:

1) oOpa3oBanue
BHYTPHULICTIOUYECYHBIX U
MEXKIICTIOYCUHBIX CIITHBOK
JIHK

2) nosiByieHUE
SMUTEHETUYECKUX METOK
B BH/JIC MCTHJIUPOBAHUS
LIUTO3UHA B OCTPOBKAX
CpG

3) anKuIMpoBaHue
A30THCTBHIX OCHOBAHUU
(mammpumep, oOpa3oBaHue
O6-meTunryanuHa)

4) yBenuueHne CKOPOCTH
PETUTHKAIINH 32 CYET
aktuBanuu JJHK-
MoJINMEepa3bl raMmma

5) 3amyck mporeccoB
arypUHU3AIIT
(o6pazoBanue All-
CalTOB) BCIIC/ICTBHE
JecTaOuIN3aIiu
TJIMKO3UIHOM CBS3U

6) MTHOBEHHasI
JUCCOITHAITMsI puOOCOM Ha
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CyOBbeTMHUIIBI
2. Bonipocsi ¢ | B xoj1e MosekysipHo- HOPOTOBBIN UK na HET na
Pa3BEéPHYTHIM | OHOJOTHYECKOTO
OTBETOM UCCIIC/IOBAHUS

npoBoautcs [P B
pearbHOM BpeMEHHU
(¢gPCR) nns olieHKH
skcnpeccuu resa. Ilocie
3aBEepIICHUS] LIUKIIOB
amIuuKaIm
MIPOrpaMMHOE
obecrieyeHre GopMupyer
rpaduk 3aBUCUMOCTHU
curHasna QryopecieHITun
OT HOMepa IHKJIA.

Kakoii kinroueBoit
napamerp
paccumMThIBaeTCs Ha
OCHOBE 3TOro rpaduka
JUTSL OTIPEICIICHUS
HCXO/IHOTO KOJTMYECTBa
MaTpPHIIBI?
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2. Bompocs! 17151 TOATOTOBKH K IIPOMEXKYTOYHOM aTTECTAINH:

1. OCHOBHBIC KIIACChI OMOJIOTMYECKUX MOJICKYJI: HYKJICOTUIbI, AMHUHOKHUCIIOTHI, YIJICBOMbI U JIMMUABL: CTPOCHUE, (DU3MKO-XMMHUYECKUE CBOMCTBA U POJIb B
TpaHcopMaIuy dHEPrun U HpopManuu B Kietke. GapMakoIIOrHIecKue MPUMEpHI.
[punnumne nepeaauun reaernueckoi napopmaruu ot JJHK k 6enky. Poie AT® B sHepreTuueckoM o0ecrieueHuH MaTPUIHBIX OMOCHHTE30B.
Crpoenue u 6nonornueckre GQyHKIUN HyKIEHHOBBIX KUCIOT. CpaBHuUTEnbHas XapakTepructika JJHK n PHK.
Ypouu kommnakruzanun JJIHK B sykaproTrdaeckoif KieTke (HyKJI€OCOMHBIN ypoBeHb, 30-HM ¢ubpriia, IeTieBbIe TOMEHbI, MeTada3Has XpOMOCOMa).

2

3

4

5. Pemmmkamms JIHK: ocHoBHBIE dTambl iporiecca u yaactBytomme ¢pepmenTs (JIHK-monmnvepassl, renmnkassl, TOMMOM30Mepassbl, IpaiMashl, JIATa36l).

6. MexaHu3Mbl OMOCHHTE3a TUAUPYIOIEH u oTcraromieit nenei JTHK.

7. JlexapcTBeHHBIE ITpenIapaThl, THTHOUPYIOIINE PETUTUKAIINIO (AHAJIOTH HYKJICO03HUI0B, HTHTUOUTOPHI TOTIOM30MEpa3), U UX MEXaHU3MBbI ICHCTBHSI.

8. Mexanusmsl penapanuu JJHK: npsamas penaparius, 3KCIIM3MOHHAs penaparis OCHOBaHUN U HYKJICOTU OB, TIOCTPEIUINKATUBHAS perapariisl.

9. Ocnosuble Buab! nopexaenuit IHK (nezamunupoBanue, ankuaupoBaHue, TMMeEpbl TAMHUHA, Pa3pbIBBI LIETel).

10. bromeaunuHCKOE 3HAYEHNE HAPYIIIEHUH perapainy Mpy HaclIeACTBEHHBIX 3a00eBaHmsIX (MTUTMEHTHAsI KcepoaepMa, cHHIpoM KokkeiiHa) 1 OHKOTeHe3e.

11. Dramsl peanu3anmu reHeTrHdeckor nHpopManuu. [loHATHE O TPAaHCKPUIIIMA U TPAHCIIAIIU.

12. Ocnosnble Bunsl PHK nx pyrknnu. Tumnsr PHK-momumepas.

13. buocunte3 PHK: craguu nponecca (MHUIMAAINS, DIIOHTAIHS, TepMUHANHS). OCOOEHHOCTH TPAHCKPHIIIIAHN Y 3YKapHOT.

14. TloctrpanckpumnimonHeie Mmoaudukanyu PHK y sykapuot (kanmpoBanue, CIUTaliCHHT, MTOJTMAICHITUPOBAaHUE) U UX OMOJIOTHYecKOe 3HaAYECHHE.

15. I'eHeTnyeckuii KOJ W €ro CBOMCTBa (TPHUIUIETHOCTb, BBIPOXKIEHHOCTb, YHHBEPCAJIbHOCTb, OJHO3HAYHOCTb, HENEPEKPHIBAEMOCTb, KOJIMHEApHOCTb,
HETIPEPBIBHOCTH ).

16. buocunTes 6enka: ctaanu (MHUIUALINS, dIOHTanus, TepMuHaims ). OyHkius u ocodernoctr crpoenust TPHK. AkTuBanys aMuUHOKHCIIOT.

17. Pubocombl: 0COOEHHOCTH CTPOCHUS y TIPOKAPHOT U 3YKapUOT. AKTUBHEIE IICHTPbI pubocoM. [TommprubocoMsi.

18. TIpumepsl TeKapCTBEHHBIX MPEMapaToB, BIUSIOIINX HA CHHTE3 Oellka (TeTPalMKIMHBI, MAaKPOJIUABI, XJIOPaM(PEHUKOI), K KX MOJICKYJISIPHBIC MUATICHH.

19. OcoOGeHHOCTH PETYISAINH IKCIPECCHH T€HOB y TPOKAPHOT U 3yKapHOT.

20. TIpuHIHUIIBI PpETYISIUN SKCIPECCUU TEHOB Y TPOKaproT. Teopus «oneponay. JIakTo3HbIH 1 TpUIITO()aHOBEIH ONIEPOHEI.

21. IlpuHIHAIIEI PETYISAIIH SKCIIPECCHH TEHOB Y 3YKapHOT. Y POBHH PETYIISAINH SKCIIPECCHH T€HOB y 3YKapHOT.

22. YmakoBKa reHeTHYEeCKOT0 MaTepuaia. JyXpoMaTHH U reTepoxpoMaTHH. Perymsims Tpanckpunmmu u npoueccuara PHK.

23. Perynsiust TpaHCHSIUH 1 TIOCTTPAHCIAIIMOHHBIE MO rduKanuy O6enka. MexaHH3Mbl HHIYKIIUU U PETIPECCHH TeHHOM SKCIPECCHUH.

24. Ponb eKapcTBEHHBIX MPENapaToB Kak MOIYJISITOPOB TeHHOH KcIpeccrn (TUcToHOBbIe JeaneTnnasbl, JJHK metunrpancdepasbl) 1 MHTHOUTOPOB
peruMKanuy (aHaJIOTH HYyKJIEO3UA0B). MexaHn3Mbl IEHCTBUS M MOJIEKYJISIPHBIE MUIIIEHHU 3THX MPETapaToB.

25. Metobl U3y4eHHsl CTPYKTYPBI U (QyHKIIMK HyKJIEMHOBBIX KUCIIOT: nonimMepasHas uenHas peaxuust (I1LP), ceksenuposanue (o Canrepy, NGS).

26. IlpuHOMIIBI ¥ IEPCIIEKTUBBI TeHHON TEpaniy B JICYCHUH 3a00JICBaHUH.
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AMHHOKHUCIIOTHI, BXOJSIIIME B COCTaB OETIKOB, UX CTpOeHHE U cBoMcTBa. [lentuapl. Buonornyeckas poib aMUHOKHUCIOT U IETITHIOB.

YPOBHH CTPYKTYPHOM OpraHu3aniu OeJKoB (IepBUYHAsL, BTOPHYHAS, TPETHYHASL, YeTBEPTUUHAS CTPYKTYPHI).

[puannms! k1accnprkanum 6enkos. Kiaccudukarus o coctaBy u 6nonorndeckuM GyHKIFsIM. [I[pumepbl GUOPHIIISPHBIX B TI00YIISPHBIX OSITKOB.
®epmenTsl, onpeaenenne. CriennUIHOCTE AeicTBrs (pepMeHTOB, BUAbI. Kiaccudukariyst 1 HOMEHKIATypa GepMEHTOB, IIPHMEPEHI.

Ocob6enHocti  (pepMmeHTaTHBHOrO KaTtanuza. CTpoeHHe aKTUBHOTO M PETYJSITOPHOIO LEHTPOB. ['MIOTE3Bl «KIOY-3aMOK» U «UHIYLHUPOBAHHOTO
COOTBETCTBHUS».

Kuneruka ¢pepMeHTaTHBHBIX peakuuii. Y paBHeHne Muxasnica—MeHTeH. MeXaHn3Mbl Perysaiui akTHBHOCTH (DepMEHTOB (aIocTepryecKasi, KOBaJeHTHAs,
WHTUOMPOBAHHE).

[TpuHIMITE KOOpAMHAIIMHA META0OTHYECKHX ITyTEH.

[MocTTpancnsiuonnbie MoaupHUKaMK OeKOB. Pob OenkoB U hepMeHTOB Kak OMOMapKepOB U MUIICHEH JUIsl IEKAPCTBEHHBIX MPENapaToB.

®onauar 6enkoB. Hapymenus ¢ponanara 6enxoB. MoJeKy sIpHbIE MEXaHU3MBI IIPOTEHMHONATHH («00JIe3Hel HAKOTUICHUSD ).

Mertons! onpenenenus hepMeHTaTUBHON akTUBHOCTH. [[prHIn nmmyHOodepmenTHoro ananms3a (MDA). /lnarnoctrdeckas v MccieI0BaTeNbCKas IIEHHOCTh
B (hapMaruu (onpeaeneHnue KOHIEHTPAIUHY JIEKapCTB, aHTHTEIN, OHOMapKepOB).

Crpoenue U GyHKIUHN OnoIorndeckux MeMopaH. JKuakocTHO-Mo3andHast Mo1esb. KOMITOHEHTHI OMOTOTHUeCKONH MeMOpaHbl (JIMMHUIBL, OCTIKH, YTICBOIBI).
QDyHKINY ¥ CBOHCTBA OMOJIOTHYECKUX MEMOpaH.

Knaccudukanms MmeMOpaHHBIX OeNKOB (MHTerpanbHble, nepudeprueckre, GPI-3askopeHHbIe) 1 UX pOJb B TPAHCHOPTE BEIIECCTB (KAaHAIBI, IEPEHOCUHKH,
HACOCHI).

MexaHU3MbI TACCUBHOT'O, aKTUBHOT'O U BE3UKYJISIPHOTO TPAHCIIOPTA Yepe3 MeMOpaHBI (C IPUMEPaMH).

[TaccuBHBIN TpaHCIIOPT: OCHOBHBIE MEXAHU3MBI M OHONIOrHuecKast poib. OCMOTHYECKOE AaBJICHHUE U €r0 3HaYeHUE B MOAACPKAHMH LETOCTHOCTH KIICTKH.
DU3HOIOTHIECKUE PACTBOPHI (C IpUMEpaMu).

AXTHUBHBII TPAHCIIOPT: OCHOBHBIE MEXaHU3MBI U IPUMEPHI OEITKOB TPAHCIIOPTEPOB.

DK301LMTO3 U HHIOLUTO3: OCHOBHBIE MEXaHU3MbI U OMOJIOTHUYECKAast POJIb.

dapmakoornieckast Moy LU MeMOPaHHOTO TPAHCTIOpTAa: IPUMEPHI IPEeNnapaToB U MEXaHU3MbI I€HCTBHA.

PeneniropHast  pyHkims Ouonornveckux MemOpaH. Kiaccudukanusi pernentopoB (MeTaOOTpPOINHBIE, HOHOTPOIHBIC, KATATUTUYECKUE, SICpHBIE |
nuTorriazmarudeckue). [lytu Tpancayknnm curxana.

G-0enku: knaccupuKalys, CTpPOSHUE U UX POJIb. BTOpHUUHBIE TOCPETHUKH U HX (hapMaKoJIOrHIeCKUE MUILICHH.

OcHOBHbIE CUTHAJIbHBIE ITYTH KJIETKH: a/IeHUJIaTHHKIIa3Hasl 1 HHO3UTOI(OChaTHAS CHCTEMBI.
AneHMIaTIUKIIA3HAS CHCTEMa TPAHCAYKIMH CUTHANA: TPUMEPHI PELIETITOPOB, OCHOBHBIE 3 (EKTHI M OMOIOTHYECKAs! POJIb.

WnozurtondocdarHas TpaHCIyKIIMU CUTHANIA: TPUMEPHI PELIETITOPOB, OCHOBHBIE 3 (EKTH M OMOJIOTHYECKAs! POIb.

Knerounsiii ukit: ¢asel. Perysisimms KeToqHoro nyukiia MUKJIMHAME ¥ [IUKITUH-3aBUCHMBIMHA KHHA3aMH.
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HuKITMHBI 1 TUKITMH-3aBECUMBIE KHHA3BI B KOHTPOJIE KIIETOYHOTO IIMKJIA: OCHOBHBIE KOMITIEKCHI 1 MEXaHU3MBI ACUCTBHUS Ha Pa3HBIX (pa3ax KIETOYHOTO ITHKIIA.
Juramuka sKcripeccun 0€IKOB MUKITNHOB.
OCHOBHBIE pPeryIATOpHBIE OSIKH KIETOYHOTO IHKIA: TIPOTEMHKIHA3H! ¥ IPOoTenH(OoCchaTa3bl IIUKIHMH-3aBUCUMBIX KIHA3, OCITKA-MHTHOUTOPHI,
YOMKBUTHHIIUTA3bI M HX AKTHBATOPHI.
KoHTponbHbBIE TOYKHY KIIETOYHOTO UKIIA U UX 3HaYeHHE 17151 3 (EeKTHBHOCTA HEKOTOPBIX TPYTIII JIEKAPCTBEHHBIX IPETIapaToB.
MonekynspHbIe MEXaHU3MBI PETYIAIUHN S-(ha3bl KIETOUHOTO IHKIa. KOHTpONIb permkanny XpoMocoM. Poss 6eITkoB KOTe3WHOB.
TemnomepHsie yuacTku xpoMocoM. Pois hepmenTa Tenomepasa.
MonekynsapHbie MexaHU3MbI M-(a3sl KJIeTOYHOTO IuKiIa. CTpoeHne MUTOTHYECKOTO BepeTeHa JAeNeHus. Tummpl MEKpoTpyOouek. CTpoeHue IEeHTPOCOMEI.
MexaHu3MBbI IUTOKHMHE3a Y MJIICKOIIUTAIOINX.
Ponb hakTOopoB pocTa 1 MUTOTEHOB B KOHTPOJIE MPOIU(EPAIH KIETOK K BO3MOKHOCTH UX HCIOJIb30BAHUS B TEPAITUH.
Buner noBpexxieHUs KIETKH: HEKPO3 U aIloITo3.
CpaBHeHHE HEKpO03a 1 arlonTo3a [0 MEXaHW3MaM Pa3BUTHS, MOP(OIOTUIECKUM MTPU3HAKAM, ONOIOTHYECKOMY 3HAYSHHUIO B HOPME U ITaTOJIOTHH.
Bruoxumuueckre mMexaHu3Mbl amonTto3a (kacmasel, mutoxpoM C, Oenok p53, amomrocoma). HapymeHust amonTto3a MpH OHKOJOTUYECKUX U
HEHpOoJereHepaTUBHBIX 3a00JICBaHUAX.

MomnekynspHO-TeHETHIECKIEe MEXaHU3MBI OITYyXOJIEBOH TpaHC(POPMAIIMHU KIIETOK U MeTacTa3upoBaHus. Pojib OHKOT€HOB, TEHOB-CYIIPECCOPOB, TEIOMEPA3HI.
[Iporecc MeTacTa3upoBaHUS OMYXOJIEBBIX KIETOK U €r0 KIFOUEBhIE MOJIEKYJISIPHBIE 3TaIlbI.
[MpuHnuner pa3paboTKH W U3YUEHUS IPOTHBOOITYXOJIEBBIX MPENapaToB: MOJIEKYJISIPHbIE MUIIICHH, MEXaHU3MBI JIEHCTBHUS, COBPEMEHHBIE TOAXObI (BKITIOYast
TapreTHyI0 TEePaIuio).
[lepcriekTrBEBI TeHHO Tepanuy U UCTIOIB30BaHMs ()epPMEHTOB / OEJIKOB Kak OMOMapKepOB B COBPEMEHHO! TMarHOCTHUKE U (hapMalleBTHKE.
BHyTpuKkieTOUHBIE MOJEKYISPHBIE MUIIICHH JIEKAPCTBEHHBIX CPEJICTB (HYKICHHOBBIC KUCIOTHI, (PEPMEHTHI, PEIeNTOPbI, CHTHAIIbHBIE Oenkn). [IpuBennTe
KOHKPETHBIC KIIMHUYCCKUC ITPUMCPHI.
MeTosbl OLIEHKH B3aMMOJICHCTBHUS JIEKAPCTBEHHBIX BEUIECTB C Oenkamu-mumeHsMu (in silico, in vitro, in vivo). [Ipumenenue B ¢dapMalieBTUYECKUX
WCCIIEIOBAHUSX.
[IpuMeHeHne TeopeTHUECKUX 3HAHUH 110 MOJIEKYJISIPHOW OMOJIOrHH B pa3padoTKe M H3YUEeHHUH JIEKAPCTBEHHBIX CPEJICTB (BHYTPHUKIETOYHBIE MUIICHU, METO/IBI
CKPUHHHTA, PAllHOHAIILHBIN JU3aiiH MpernapaToB)
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3. [Ipumep Ousera AJist MPOMEKYTOYHON aTTECTAIIUHU:

(benepanbHOE rocyIapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE YUPEKACHUE BHICIIETO 00pa30BaHuUs
«Bonrorpaackuii rocy1apCTBEHHBII MEAULIMHCKUN YHUBEPCUTET
MunuctepcTBa 3apaBooxpanenusi Poccuiickoit denepainn
Jucturmuaa: MonekynsipHas OUoIoTHs
CrenmanureT 1o cuernuaabHocTh 33.05.01 dapmartis HarmpaBiaeHHOCTH (TIpodnias) Dapmariis
Vuebusiii rox: 2026 - 2027

DK3amMeHarmoHHbIN Omaer Nel

1. ®epmenTsl, onpeaencaue. CrnennpuaHoCTs AeHcTBHUS PepMeHTOB, Bubl. Kiaccudukaius u HomeHkIaTypa GepMeHTOB, IPUMEPEI.
2. Buasl moBpeXIeHUS KICTKH: HEKPO3 U aIloITo3.
3. MonekynspHbie MEXaHU3MBbI PEryJIsaIuy S-a3bl KIIeTOYHOro ukIia. KoHTpoIs perukauu XpoMocoM. Posib O€IKOB KOTE3UHOB.

3aBemyromnui Kapeapoi . S A.B. Ctpeirusa

B nosiHoM 00beMe GOoH/I OLIEHOUHBIX CpecTB 1o auciuiuinie goctyed B OMOC ®I'bOY BO Boir['MY Munsapasa Poccuu:

https://study.volgmed.ru/course/index.php?categoryid=450

PaccmoTtpeno Ha 3acepanun kadenpsl GyHIaMEeHTATLHON MEIUIIMHBI U OMOJIOTHH, IPOTOKOI OT «21» mast 2026 T. Ne 10.

3aBeayromuii kadeapoit ; G A.B. Ctpbirux


https://study.volgmed.ru/course/index.php?categoryid=450

34
Assessment Tools for Conducting Attestation
in the Discipline “Molecular Biology”
for Students Enrolled in 2026
under the Educational Program 35.05.01 Pharmacy,
Specialization (Profile) Pharmacy (Specialist Degree),
Full-Time Mode of Study
for the 2026-2027 Academic Year

1. Assessment Tools for Current Control (CC), Evaluation of Independent Work (IW), and Intermediate Attestation (IA). These assessment tools
enable verification of the knowledge (K), skills (S), and competencies (C) acquired by students in accordance with the intended learning outcomes of
the discipline:

UC-1.1.1. Knows the historical milestones in the development of society; the fundamental principles and methods of critical analysis and
evaluation of contemporary scientific and practical achievements.

Programme Learning Outcomes Competence Achievement Indicators Discipline Learning Outcomes
(Competences)
UC-1. Able to perform critical analysis of | UC-1.1. Knows: K-1. Knows the major stages of development and the
problem situations based on a systems | UC-1.1.1. Knows the historical | foundational principles of molecular biology.
approach and to develop a strategy for | milestones in the development of society;
action. the fundamental principles and methods
of critical analysis and evaluation of
contemporary scientific and practical
achievements.
Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
No. Discipline Forming this Type CC W 1A
Learning Outcome
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Module 1. Introduction to
Molecular Biology.

Modular Unit 1. Fundamentals

of Cell Theory, Molecular-
Genetic Organization and
Energy Transformation
Processes.

Module 2. Molecular Biology of

the Cell.

Modular Unit 2. Molecular
Biology of Nucleic Acids.

Modular Unit 3. Molecular
Biology of Proteins and Cell
Membranes.

Modular Unit 4. Cell Cycle, Its
Regulation and Molecular Basis

of Its Disturbances.

1. Multiple
correct
answers

Select three correct
answers out of six.

Which events represent
key milestones in the
history of molecular
biology?

1) discovery of the double
helix structure of DNA
(Watson & Crick, 1953)

2) formulation of the
central dogma of
molecular biology (Crick,
1958)

3) sequencing of the
human genome (Human
Genome Project, 2003)
4) proposal of the cell
theory (Fleming, 1928)
5) discovery of the neutron
(Chadwick, 1932)

6) invention of the
telephone (Bell, 1876)

1) discovery of the
double helix structure
of DNA

2) central dogma of
molecular biology

3) sequencing of the
human genome

Yes

No

No

2. Open-ended
questions

James Watson, together
with Francis Crick,
proposed in 1953 a model
of which biopolymer?
(Provide the full name in
capital letters.)

DEOXYRIBONUCLE
IC ACID

Yes

No

Yes
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UC-1.1.1. Knows the historical milestones in the development of society; the fundamental principles and methods of critical analysis and
evaluation of contemporary scientific and practical achievements.

Programme Learning Outcomes
(Competences)

Competence Achievement Indicators

Discipline Learning Outcomes

UC-1. Able to perform critical analysis of
problem situations based on a systems
approach and to develop a strategy for
action.

UC-1.1. Knows:

UC-1.1.1.  Knows  the historical
milestones in the development of society;
the fundamental principles and methods
of critical analysis and evaluation of

K-2. Knows the principal methods of analysis of
scientific articles and research in the field of human
molecular biology.

contemporary scientific and practical
achievements.
N Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
N D1s01p11r_1e Forming this Type cC W A
Learning Outcome
Module 1. Introduction to 1. Multiple Select three correct 1) journal impact factor
Molecular BlOlOgy correct answers out of six. Which 2) presence Ofpeer
Modular Unit 1. Fundamentals | #"5W¢® indicators characterize the | review
of Cell Theory... quality of a scientific 3) statistical
Module 2. Molecular Biology of publication in molecular significance of results
5 | the Cell. biology? (p <0.05)
" | Modular Units 7-4. 1) journal impact factor Yes No No
2) presence of peer review
3) statistical significance
of results (p < 0.05)
4) font size used in the
article
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5) colour of the journal
cover

6) number of pages in the
publication

2. Open-ended | What is the designation of | doi
questions the digital identifier — a
unique string of letters
and digits used for
permanent identification
of scientific articles, Yes No No
books and datasets on the
Internet even when the
URL changes? (Provide
the English abbreviation
in lower-case letters.)

UC-1.2.1. Able to collect and generalize data on current problems, including those related to the professional field; to search for information and

solutions on the basis of action, experiment and experience; to analyse a problem situation as a system, identifying its components and the
relationships between them

Programme Learning Outcomes Competence Achievement Indicators Discipline Learning Outcomes
(Competences)
UC-1. Able to perform critical analysis of | UC-1.2. Is able to S-1. Is able to apply scientific knowledge in the field
problem situations based on a systems of molecular biology in professional activity
approach and to develop a strategy for
action.
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identifying

UC-1.2.1. Is able to collect and synthesise
data on current problems, including those
related to the professional field; to search
for information and solutions on the basis
of action, experiment and experience; to
analyse a problem situation as a system,
the

its components and

relationships between them.

Biology of Proteins and Cell
Membranes

Modular Unit 4. The Cell Cycle,
Its Regulation, and Molecular
Basis of Its Disorders

3) Western blotting
4) chromatography
5) microscopy

6) cytological staining

N Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
Discipline Forming this Type

o Learning Outcome P cC W 1A
Module 1. Introduction to | 1. Multiple Select three correct 1) polymerase chain
Molecular ‘ Biology | correct answers out of six. Which | reaction (PCR)
Modular Unit 1. Fundamentals | answers molecular-biological 2) enzyme-linked
of Cell Theory, Molecular- methods are apolied in ]
Genetic ~ Organization, and : PP immunosorbent assay
Energy Transformation pharmaceutical research? | (ELISA)
Processes 1) polymerase chain 3) Western blotting

; Module 2. Molecular Biology of reaction (PCR)

- | the Cell . Yes No No

Modular Unit 2. Molecular ,2) enzyme-linked
Biology of Nucleic Acids immunosorbent assay
Modular Unit 3. Molecular (ELISA)
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2.Open-ended | What is the name of the polymerase chain Yes No Yes

questions method for amplification reaction
of specific DNA
sequences in vitro using a
thermostable DNA
polymerase, developed by
Kary Mullis?

UC-1.2.1. Able to collect and generalize data on current problems, including those related to the professional field; to search for information and

solutions on the basis of action, experiment and experience; to analyse a problem situation as a system, identifying its components and the
relationships between them.

Programme Learning Outcomes Competence Achievement Indicators Discipline Learning Outcomes
(Competences)
UC-1. Able to perform critical analysis of | UC-1.2. Is able to S-2. Is able to identify key stages of signalling

problem situations based on a systems | UC-1.2.1. Is able to collect and synthesise | pathways and molecular markers of disease.
approach and to develop a strategy for | data on current problems, including those
action. related to the professional field; to search
for information and solutions on the basis
of action, experiment and experience; to
analyse a problem situation as a system,
identifying its components and the
relationships between them.

N Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
o Dlsmphr}e Forming this Type cC W IA
Learning Outcome
Module 1. Introduction to | 1. Multiple Select three correct 1)
4. | Molecular Biology | correct answers out of six. Which | phosphatidylinositol-3- Yes No No
Modular Unit 1. Fundamentals | answers molecules are key kinase
of Cell Theory, Molecular- components of the 2) protein kinase B
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Genetic  Organization, and PI3BK/AKT/mTOR (Akt)
Energy Transformation signalling cascade? 3) mTOR kinase
Processes 1) phosphatidylinositol-3-
Module 2. Molecular Biology of kinase
the Cell 2) protein kinase B (Akt)
Modular Unit 2. Molecular 3) mTOR kinase
Biology of Nucleic Acids 4) tumour protein p53
Modular Unit 3. Molecular 5) BRCA1
Biology of Proteins and Cell 6) catalytic subunit of
Membranes telomerase (TERT)
Modular Unit 4. The Cell Cycle, | 2. Open-ended | What is the name of the pten Yes No Yes
Its Regulation, and Molecular | questions tumour suppressor — a
Basis of Its Disorders phosphatase that inhibits
the PI3K signalling
pathway and is frequently
inactivated in malignant
neoplasms?

UC-1.3.1. Possesses experience in forming evaluative judgements when solving problem situations, including professional ones; the skill of
developing a strategy for achieving a set goal as a sequence of steps, anticipating the result of each of them and evaluating their influence on the
external environment of the planned activity and on the relationships of the participants in this activity.

Programme Learning Outcomes Competence Achievement Indicators Discipline Learning Outcomes
(Competences)
UC-1. Able to perform critical analysis of | UC-1.3. Is able to: S-1. Possesses skills in working with bibliographic

problem situations based on a systems
approach and to develop a strategy for
action.

scientific information databases.
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UC-1.3.1. Possesses experience in
forming evaluative judgements when
solving problem situations, including
professional ones; the skill of developing
a strategy for achieving a set goal as a
sequence of steps, anticipating the result
of each of them and evaluating their
influence on the external environment of
the planned activity and on the
relationships of the participants in this
activity.

6) Protein Data Bank

N Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
N D1501pllge Forming this Type cC W A
Learning Outcome
Module 1. Introduction to | 1. Multiple Select three correct 1) PubMed (NCBI)
Molecular Biology | correct answers out of six. Which | 2) Scopus (Elsevier)
Modular Unit 1. Fundamentals | answers resources are specialized 3) erb of Science
of Cell Theory, Molecular- . (Clarivate)
: S databases for searching
Genetic ~ Organization, and o . ”
Energy Transformation scientific publications in
Processes molecular biology?
5. | Module 2. Molecular Biology of 1) PubMed (NCBI) Yes No No
the Cell 2) Scopus (Elsevier)
Modular Unit 2. Molecular p .
Biology of Nucleic Acids 3) Web of Science
Modular Unit 3. Molecular (Clarivate)
Biology of Proteins and Cell 4) Mendeley
Membranes
Modular Unit 4. The Cell Cycle, 5) GenBank
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Its Regulation, and Molecular

(PDB)

Basis of Its Disorders

2. Open-ended
questions

What is the name of the
international nucleotide
sequence database
maintained by the
National Center for
Biotechnology
Information of the United
States? (Provide the
English name of the
database in lower-case
letters.)

genbank

Yes No

Yes

UC-1.3.1. Possesses experience in forming evaluative judgements when solving problem situations, including professional ones; the skill of
developing a strategy for achieving a set goal as a sequence of steps, anticipating the result of each of them and evaluating their influence on the
external environment of the planned activity and on the relationships of the participants in this activity.

Programme Learning Outcomes
(Competences)

Competence Achievement Indicators

Discipline Learning Outcomes

UC-1. Able to perform critical analysis of
problem situations based on a systems
approach and to develop a strategy for
action.

UC-1.3. Is able to:

UC-1.3.1. Possesses experience in
forming evaluative judgements when
solving problematic situations, including
professional ones; the skill of developing
a strategy for achieving a set goal as a
sequence of steps, anticipating the result
of each of them and assessing their
influence on the external environment of
the planned activity and on the
relationships of the participants in this
activity.

S-2. Possesses the ability to evaluate methods for

investigating the  molecular

mechanisms  of

pathologies, anticipating the result of each stage of the
experiment and assessing the influence of external

factors on the accuracy of the data obtained.
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N Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
Discipline Forming this Type
o Leaprning Outcoﬁle P cC W 1A
Establish the correct
sequence of stages of an
experiment analysing
gene expression by real-
time PCR (qPCR):
1) interpretation of results
Module 1. Introduction to and assessment of the
Molecular Biology influence of possible 552-53—-54-6
Modular Unit 1. Fundamentals sources of error — 1
of Cell Theory, Molecular- . 2) isolation of RNA from (experimental design
. Jo 1. Arrange in . . : . .
Genetic ~ Organization, and biological material — RNA isolation —
. the correct oy . Yes No No
Energy Transformation sequence 3) reverse transcription reverse transcription
Processes (cDNA synthesis) — qPCR — analysis
Module 2. Molecular Biology of 4) performance of the of curves/Ct —
6. | the Cell qPCR reaction with interpretation)
Modular Unit 2. Molecular primers
Biology of Nucleic Acids 5) experimental design
Modular Unit 3. Molecular and selection of control
Biology of Proteins and Cell samples
Membranes 6) analysis of
Modular Unit 4. The Cell Cycle, amplification curves and
Its Regulation, and Molecular Ct values
Basis of Its Disorders 2. Situational In the laboratory, Western | incubation Yes No Yes
tasks / case blotting was performed to
studies assess expression of a
target protein in cell lines.
After development of the
membrane, a clear signal
appeared as a band of the
expected molecular
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weight even in the
negative control (a sample
in which the target protein
is known to be absent).
The membrane
background was relatively
clean and the band size
matched the expected
value.

At which stage of the
experiment is an error
most likely to have been
made that led to the false-
positive signal?

PC-7.1.1. Knows the methodology of preclinical and clinical investigation of medicinal products

Programme Learning Outcomes Competence Achievement Indicators Discipline Learning Outcomes
(Competences)
PC-7. Is able to participate in research on | PC-7.1. Have knowledge of: K-1. Knows the specific features of cellular
the evaluation of the efficacy and safety of | PC-7.1.1. Knows the methodology of | metabolism.
medicinal products. preclinical and clinical investigation of
medicinal products
N Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
Discipline Forming this Type
o Legrning Outcor%le P cC W IA
Module 1. Introduction to 1. Multiple Select three correct 1) glycolysis
Molecular Biology correct answers out of six. Which | 2y B_oxidation of fatty
7| Modular Unit 1. Fundamentals | 21SWers processes belong to acids Yes No No
of Cell Theory, Molecular- catabolism in the cell? 3) tricarboxylic acid
Genetic ~ Organization, and cycle
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Energy Transformation 1) glycolysis

Processes ) 2) B-oxidation of fatty
Module 2. Molecular Biology of .

the Cell acids

Modular Unit 2. Molecular 3) tricarboxylic acid cycle
Biology of Nucleic Acids (TCA / Krebs cycle)
Modular Unit 3. Molecular

Biology of Proteins and Cell
Membranes

Modular Unit 4. The Cell Cycle,
Its Regulation, and Molecular
Basis of Its Disorders

4) fatty-acid synthesis
5) protein biosynthesis
(translation)

6) DNA replication

2. Open-ended
questions

What is the name of the
universal cellular energy
currency synthesized in
mitochondria during
oxidative
phosphorylation? (Provide
the full name.)

adenosine triphosphate

Yes

No

Yes

PC-7.1.1. Knows the methodology of preclinical and clinical investigation of medicinal products

Programme Learning Outcomes
(Competences)

Competence Achievement Indicators

Discipline Learning Outcomes

PC-7. Is able to participate in research on
the evaluation of the efficacy and safety of
medicinal products.

PC-7.1. Have knowledge of:
PC-7.1.1. Knows the methodology of
preclinical and clinical investigation of
medicinal products

K-2. Knows the principles of development and
investigation of modern medicinal products that act on
intracellular mechanisms.

e

Section(s) / Subsection(s) of the
Discipline Forming this
Learning Outcome

Assignment
Type

Assignment Content

Correct Answer

Type of control

CC

W

1A
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Module 1. Introduction to
Molecular Biology
Modular Unit 1. Fundamentals
of Cell Theory, Molecular-
Genetic  Organization, and
Energy Transformation
Processes

Module 2. Molecular Biology of
the Cell
Modular Unit 2. Molecular
Biology of Nucleic Acids
Modular Unit 3. Molecular

Biology of Proteins and Cell
Membranes

Modular Unit 4. The Cell Cycle,
Its Regulation, and Molecular
Basis of Its Disorders

1. Multiple
correct
answers

Select three correct
answers out of six. Select
intracellular molecular
targets of medicinal
products:

1) cyclin-dependent
kinases (CDKs)

2) the 26S proteasome

3) DNA topoisomerase Il
4) ion channels

5) G-protein-coupled
receptors (GPCRs)

6) phospholipids

1) cyclin-dependent
kinases (CDKs)
2) the 268 proteasome

3) DNA topoisomerase
I

Yes

2. Open-ended
questions

In cancer therapy, drugs
are used that inhibit the
intracellular complex
responsible for
degradation of
unnecessary or damaged
proteins. Name this
molecular target.

proteasome

Yes

No

Yes

PK-7.2.1. Able to study the pharmacological and other types of activity of various compounds in laboratory animals; to determine pharmacokinetic
parameters of substances in laboratory animals; to study the bioavailability of substances in various in vitro and in vivo models.

Programme Learning Outcomes
(Competences)
PC-7. Is able to participate in research on
the evaluation of the efficacy and safety of

Competence Achievement Indicators Discipline Learning Outcomes

PC-7.2. Is able to: S-1. Is able to evaluate the molecular mechanisms of

action of medicinal compounds on biological systems.
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medicinal products.

activity

PC-7.2.1.

laboratory
pharmacokinetic parameters of substances
in laboratory animals;
bioavailability of substances in various in
vitro and in vivo models

Able to  study @ the
pharmacological and other types of
of wvarious compounds in
animals; to  determine

to study the

N Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
N D1s01p119e Forming this Type cC W IA
Learning Outcome
Module 1. Introduction to | 1. Multiple Select three correct 2) isothermal titration
Molecular Biology | correct answers out of six. Which | calorimetry (ITC)
Modular Unit 1. Fundamentals | answers methods belong to 3) DNA sequencing
of Cell Theory, Molecular- in
. Jo. strumental
Genetic ~ Organization, and . 5) measurement of
Energy Transformation (experlm'ental) approaches enzyme inhibition in
Processes for studying the cell culture
Module 2. Molecular Biology of pharmacological activity
9. | the Cell and molecular
Modular Unit 2. Molecular mechanisms of action of Yes No No
Biology ~of Nucleic Acids medicinal substances (in
Modular Unit 3. Molecular

Biology of Proteins and Cell
Membranes

Modular Unit 4. The Cell Cycle,
Its Regulation, and Molecular
Basis of Its Disorders

vitro / in vivo)?
1) molecular docking

2) isothermal titration
calorimetry (ITC)

3) DNA sequencing
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4) quantum-mechanical
calculations of binding
energy

5) measurement of
enzyme inhibition in cell
culture (in vitro enzymatic

assay)

6) QSAR modelling
2. Situational | You are investigating a molecular docking Yes No Yes
tasks / case novel protein-kinase
studies inhibitor as a potential

anticancer agent. To
evaluate its efficacy at the
molecular level it is
necessary to determine
how strongly the
compound binds to the
target protein and
suppresses its activity.
Which in silico method
allows assessment of the

interaction of the inhibitor
with the target protein?

PK-7.2.1. Able to study the pharmacological and other types of activity of various compounds in laboratory animals; to determine pharmacokinetic
parameters of substances in laboratory animals; to study the bioavailability of substances in various in vitro and in vivo models.

Programme Learning Outcomes Competence Achievement Indicators Discipline Learning Outcomes
(Competences)
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PC-7.2. Is able to:

PC-7.2.1. Able to study the
pharmacological and other types of
activity of wvarious compounds in
laboratory  animals; to  determine
pharmacokinetic parameters of substances
in laboratory animals; to study the
bioavailability of substances in various in

PC-7. Is able to participate in research on
the evaluation of the efficacy and safety of
medicinal products.

S-2. Is able to study the activity of compounds at the
molecular level in order to evaluate the efficacy and
safety of medicinal products

vitro and in vivo models

N Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
N D1501pllpe Forming this Type cC W A
Learning Outcome
Module 1. Introduct . 1. Arrange in Establish the correct 25354551
Mglelclnj:lar - rodue gir(l)log; the correct sequence of stages for — 6 .
Modular Unit 1. Fundamentals | evaluating the interaction | 2) pre'paratlon of the
of Cell Theory) Molecular- of a medicinal substance prOteln structure
Genetic ~ Organization,  and with a target protein by (ren.a(')val of water,
Energy Transformation molecular docking (in addition of hydrogens)
l;;oc(:ieslse; Molecular Biol ) silico): 3) preparation of a
odule 2. Molecular Biology o . -
10. | the g(}; oll 1) visualization and l?brary of potential
Modular Unit 2. Molecular analysis of the predicted llgand§ ‘ Yes No No
Biology of Nucleic Acids complexes 4) setting of docking
Modular Unit 3 Molecular 2) preparation of the pararpeters (grid,
ﬁggg&ngg Proteins and Cell protein structure (removal | algorithms)
Modular Unit 4. The Cell Cycle of water, addition of 5) launching the
Its Regulation, and Molecular hydrogens) docking simulation
Basis of Its Disorders 3) preparation of a library
of potential ligands
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4) setting of docking 1) visualization and
parameters (grid, analysis of the
algorithms) predicted complexes

5) launching the docking 6) interpretation of
simulation results and selection of

6) interpretation of results | PTOSINE candidates

and selection of
promising candidates
2. Open-ended | Within the framework of a | in vitro Yes No Yes
questions preclinical study of a
novel analgesic, it is
necessary to evaluate its
efficacy and safety. You
already have the results of
molecular docking (in
silico). What will be the
next stage?

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

Programme Learning Outcomes Competence Achievement Indicators Discipline Learning Outcomes
(Competences)
PC-7. Is able to participate in research on | PC-7.3. Possesses the competencies: C-1. Possesses competencies in documenting and
the evaluation of the efficacy and safety of | PC-7.3.1. Possesses skills in documenting | developing research methods at the preclinical and
medicinal products. research results and performing statistical | clinjcal stages using molecular approaches.

processing of results. Possesses skills in
developing methods for pharmacokinetic
studies at the preclinical and clinical
levels.




51

N Section(s) / Subsection(s) of the | Assignment Assignment Content Correct Answer Type of control
Discipline Formin this | Type
o Learr?ing Outcome : P cC W IA
1. Multiple Select three correct 1) analysis of gene
correct answers out of six. Which | expression by qPCR
answers methods belong to 2) RNA sequencing
molecular approaches for | (RNA-seq)
. assessing the 3) microarrays for
ﬁodule 1. Introductlop to pharmacodynamic effects ezipression anal};/sis
olecular Biology ¢ medicinal products?
Modular Unit 1. Fundamentals ol medicinal products:
of Cell Theory, Molecular- 1) analysis of gene
Genetic ~ Organization, and expression by gPCR
Energy Transformation 2) RNA sequencing Yes No No
Processes . (RNA-seq)
Module 2. Molecular Biology of
11. | the Cell 3) microarrays for
Modular Unit 2. Molecular expression analysis
Biology of' Nucleic  Acids 4) determination of drug
Modular Unit 3. Molecular .
Biology of Proteins and Cell concentration by HPLC
Membranes 5) histological
Modular Unit 4. The Cell Cycle, examination
Its Regulatlop, and Molecular 6) statistical processing of
Basis of Its Disorders results
2. Situational | To evaluate the | Western blotting Yes No Yes
tasks / case | pharmacodynamic effect
studies of a drug at the molecular
level you need to
determine the change in
protein expression in
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tissue. Which method is
the most informative?

PC-12.1.1. Knows the methodology of sample preparation of biological objects for subsequent development of methods for chemical-
toxicological analysis.

Programme Learning Outcomes
(Competences)

Competence Achievement Indicators Discipline Learning Outcomes

PC-12.1. Knows:
PC-12.1.1. Knows the methodology of
sample preparation of biological objects

PC-12. Is able to conduct research in the
development of methods for chemical-
toxicological analysis.

K-1. Knows the basic principles of sample preparation
of biological specimens for methods used in molecular
biology.

for subsequent development of methods
for chemical-toxicological analysis.

N Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
Discipline Forming this Type
o Learning Outcome cC W IA
Module 1. Introduction to Select three correct 1) cell lysis
Molecular Biology answers out of six. Which | (mechanical or
Modular Unit 1. Fundamentals stages are obligatory in the | chemical)
?}f S.ell gheory, t‘Molecular(—1 sample preparation of a 2) removal of proteins
Eliralre ¢ rgan%f:;;g}mat?sn biological specimen (e.g., by proteinase K
Procegs?lses 1. Multiple (blood) for subsequent or phenol)
121 Module 2. Molecular Biology of ;g?;gis molecglar-bmlogwal 3) precipitation of Yes No No
the Cell analysis? nucleic acids with
Modular Unit 2. Molecular 1) cell lysis (mechanical or alcohol
Biology of Nucleic Acids chemical)
Modular Unit 3. Molecular .
Biology of Proteins and Cell 2) removal of proteins
Membranes (e.g., by proteinase K or
Modular Unit 4. The Cell Cycle, phenol)
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Its Regulation, and Molecular 3) precipitation of nucleic
Basis of Its Disorders acids with alcohol

(ethanol/isopropanol)

4) denaturation of proteins
by boiling

5) centrifugation for phase
separation or
sedimentation

6) filtration through
membrane filters (0.22
pm)

2. Open-ended | Indicate the key factor low temperature Yes No Yes
questions that ensures long-term

preservation of prepared
DNA samples.

PC-12.1.1. Knows the methodology of sample preparation of biological objects for subsequent development of methods for chemical-
toxicological analysis.

Programme Learning Outcomes Competence Achievement Indicators Discipline Learning Outcomes
(Competences)
PC-12. Is able to conduct research in the | PC-12.1. Knows: K-2. Knows the principal methods of isolation and
development of methods for chemical- | PC-12.1.1. Knows the methodology of | purification of compounds at the molecular level
toxicological analysis. sample preparation of biological objects
for subsequent development of methods
for chemical-toxicological analysis.

N Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
o Dlsmphr}e Forming this Type cC W IA
Learning Outcome
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13.

Module 1. Introduction to
Molecular Biology
Modular Unit 1. Fundamentals
of Cell Theory, Molecular-
Genetic  Organization, and
Energy Transformation
Processes

Module 2. Molecular Biology of
the Cell
Modular Unit 2. Molecular
Biology of Nucleic Acids
Modular Unit 3. Molecular

Biology of Proteins and Cell
Membranes

Modular Unit 4. The Cell Cycle,
Its Regulation, and Molecular
Basis of Its Disorders

1. Multiple
correct
answers

Select three correct
answers out of six. Which
stages are included in the
standard protocol for
library preparation for
next-generation
sequencing (NGS)?

1) DNA fragmentation
(mechanical or enzymatic)

2) ligation of adapters to
the ends of DNA
fragments

3) amplification of the
library by PCR

4) performance of real-
time PCR (qPCR)

5) agarose-gel
electrophoresis for
separation of proteins
6) denaturation of DNA

followed by Sanger
sequencing

1) DNA fragmentation
(mechanical or
enzymatic)

2) ligation of adapters
to the ends of DNA
fragments

3) amplification of the
library by PCR

Yes

No

No

2. Open-ended
questions

What is the name of the
chromatographic method
based on specific
interaction of a target
protein with a ligand
immobilized on a matrix?

affinity
chromatography

Yes

No

Yes




PC-12.1.1. Knows the methodology of sample preparation of biological objects for subsequent development of methods for chemical-toxicological

analysis.
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Programme Learning Outcomes
(Competences)

Competence Achievement Indicators

Discipline Learning Outcomes

PC-12. Is able to conduct research in the
development of methods for chemical-
toxicological analysis.

PC-12.1. Knows:
PC-12.1.1. Knows the methodology of
sample preparation of biological objects
for subsequent development of methods
for chemical-toxicological analysis.

K-3. Knows the specific features of developing
methods for qualitative and quantitative analysis of
substances in biological matrices.

Biology of Proteins and Cell
Membranes

Modular Unit 4. The Cell Cycle,
Its Regulation, and Molecular
Basis of Its Disorders

factors are critically
important in method
development?

1) matrix effect and its
influence on the signal

N Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
N Dliclphr_le Forming this Type e W A
earning Outcome
Module 1. Introduction to | 1-Multiple Select three correct 1) matrix effect and its
Molecular Biology | correct answers out of six. When | influence on the signal
Modular Unit 1. Fundamentals | aNSWEIS developing a method for 2) selection of an
Genetic  Organization, gnd of a toxic xenobiotic in standard
Energy Transformation e it t
Processes ur1n§1 15 hecessary 1o 3) linearity of the
Module 2. Molecular Biology of take into account the calibration curve
14| the Cell peculiarities of the Yes No No
Modular Unit 2. Molecular biological matrix and the
Biology of Nucleic Acids analytical signal. Which
Modular Unit 3. Molecular
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(ion
suppression/enhancement)
2) selection of an
appropriate internal
standard and the manner
of its introduction

3) linearity of the
calibration curve in the
specified concentration
range

4) colour of the urine
sample under investigation
5) storage time of samples

6) stability of the analyte
under the chosen storage
conditions

2. Situational
tasks / case
studies

When isolating DNA, you
need to rapidly assess its
quantity in solution; for
this purpose, the
absorbance of the solution
1s measured at a
wavelength of 260 nm.
What is the name of this

method for determining
DNA concentration?

spectrophotometry

Yes

No

Yes

PC-12.2.1. Able to perform screening methods for the investigation of modern toxicologically significant compounds.
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Programme Learning Outcomes
(Competences)

Competence Achievement Indicators

Discipline Learning Outcomes

PC-12. Is able to conduct research in the
development of methods for chemical-

toxicological analysis.

PC-12.2. Is able to:
PC-12.2.1. Able to perform screening
methods for the investigation of modern
toxicologically significant compounds.

S-1. Is able to apply the analysis of interactions of
molecular substances with biological structures.

N Section(s) / Subsection(s) of the Assignment Assignment Content Correct Answer Type of control
o D1501pllpe Forming this Type e W IA
Learning Outcome
1. Arrange in Establish the correct 6—>1—-54—-52->5
the correct sequence of stages of —3
Module 1. Introductiqn to | sequence screening compounds for §) formation of a
Molecular Biology . . ) library of test
Modular Unit 1. Fundamentals their interaction with compounds
of Cell Theory, Molecular- blOIOglcj‘ﬂ st@ctures m. 1) performance of
Genetic  Organization, and order to identify potential primary screening (e.g.,
1]Energy Transformation toxic effects: docking or in vitro
TOCCSSES 1) performance of prima
Module 2. Molecular Biology of szr]zenin (e dofkin I(;}; assay)

15. | the Cell Sereening 1¢.8-» 0T | 4) selection of “hit” . N N
Modular Unit 2. Molecular in vitro assay) compounds for further s © ©
Biology of Nucleic Acids 2) confirmation of study
Modular Unit 3. Molecular interaction (e.g., SPR,

Biology of Proteins and Cell
Membranes

Modular Unit 4. The Cell Cycle,
Its Regulation, and Molecular
Basis of Its Disorders

ITC, MST)

3) documentation of
results and preparation of
a conclusion on the
prospects of the
compounds

2) confirmation of
interaction (e.g., SPR,
ITC, MST)

5) evaluation of toxicity
of the selected
compounds in cellular
models
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4) selection of “hit”
compounds for further
study

5) evaluation of toxicity of

3) documentation of
results and preparation
of a conclusion on the
prospects of the

compounds
the selected compounds in
cellular models
6) formation of a library
of test compounds
2. Situational You are using ELISA for | stopping of the Yes No Yes

tasks / case
studies

quantitative determination
of a toxin in blood serum.
After addition of the
substrate and development
of colour it is necessary to
measure optical density.
Which stage precedes the
measurement of optical
density?

enzymatic reaction

PC-12.3.1. Possesses competencies in interpretation of the obtained data.

Programme Learning Outcomes

(Competences)

Competence Achievement Indicators

Discipline Learning Outcomes

PC-12. Is able to conduct research in the
development of methods for chemical-
toxicological analysis.

PC-12.3.1.

PC-12.3. Possesses competencies:

Possesses skills

interpretation of the obtained data.

C-1. Possesses
in | significance of the

competencies
results

in assessing the
obtained for
identification of toxic effects at the molecular level.

the

N
0.

Section(s) / Subsection(s) of the

Discipline Forming this
Learning Outcome

Assignment
Type

Assignment Content

Correct Answer

Type of control

CC

W

1A
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16.

Module 1. Introduction to
Molecular Biology
Modular Unit 1. Fundamentals
of Cell Theory, Molecular-
Genetic  Organization, and
Energy Transformation
Processes

Module 2. Molecular Biology of
the Cell
Modular Unit 2. Molecular
Biology of Nucleic Acids
Modular Unit 3. Molecular

Biology of Proteins and Cell
Membranes

Modular Unit 4. The Cell Cycle,
Its Regulation, and Molecular
Basis of Its Disorders

1. Multiple
correct
answers

Select three correct
answers out of six. During
chemical-toxicological
analysis of biological
material, specific changes
in DNA structure
indicating exposure to
strong alkylating agents
were revealed. Select the
most probable molecular
consequences and signs of
such exposure that must be
taken into account when
interpreting the results:

1) formation of intra- and
interstrand DNA cross-
links

2) appearance of
epigenetic marks in the
form of cytosine
methylation at CpG
islands

3) alkylation of
nitrogenous bases (e.g.,
formation of O¢-
methylguanine)

4) increase in the rate of
replication due to

1) formation of intra-
and interstrand DNA
cross-links

3) alkylation of
nitrogenous bases (e.g.,
O°-methylguanine)

5) initiation of
depurination
(formation of AP sites)

Yes

No

No
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activation of DNA
polymerase y

5) initiation of
depurination processes
(formation of AP sites)
owing to destabilization of
the glycosidic bond

6) instantaneous

dissociation of ribosomes
into subunits

2. Open-ended
questions

In the course of a
molecular-biological
investigation, real-time
PCR (qPCR) is performed
to assess gene expression.
After completion of the
amplification cycles the
software generates a plot
of fluorescence signal
versus cycle number.
Which key parameter is
calculated on the basis of
this plot in order to

determine the initial
amount of template?

threshold cycle (Ct/
Cq)

Yes

No

Yes
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2. Questions for Preparation for Intermediate Attestation:

1.
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Major classes of biological molecules: nucleotides, amino acids, carbohydrates and lipids — structure, physicochemical properties and role in
the transformation of energy and information in the cell. Pharmacological examples.

Principles of transmission of genetic information from DNA to protein. Role of ATP in the energy supply of template biosyntheses.

Structure and biological functions of nucleic acids. Comparative characteristics of DNA and RNA.

Levels of DNA compaction in the eukaryotic cell (nucleosome level, 30-nm fibre, loop domains, metaphase chromosome).

DNA replication: principal stages of the process and the enzymes involved (DNA polymerases, helicases, topoisomerases, primases, ligases).
Mechanisms of biosynthesis of the leading and lagging DNA strands.

Medicinal products that inhibit replication (nucleoside analogues, topoisomerase inhibitors) and their mechanisms of action.

Mechanisms of DNA repair: direct repair, base-excision repair, nucleotide-excision repair, post-replication repair.

Principal types of DNA damage (deamination, alkylation, thymine dimers, strand breaks).

. Biomedical significance of repair defects in hereditary diseases (xeroderma pigmentosum, Cockayne syndrome) and in oncogenesis.

. Stages of realization of genetic information. Concepts of transcription and translation.

. Principal types of RNA and their functions. Types of RNA polymerases.

. RNA biosynthesis: stages of the process (initiation, elongation, termination). Features of transcription in eukaryotes.

. Post-transcriptional modifications of RNA in eukaryotes (capping, splicing, polyadenylation) and their biological significance.

. The genetic code and its properties (triplet nature, degeneracy, universality, unambiguity, non-overlapping character, colinearity, continuity).
. Protein biosynthesis: stages (initiation, elongation, termination). Function and structural features of tRNA. Activation of amino acids.

. Ribosomes: structural features in prokaryotes and eukaryotes. Active centres of ribosomes. Polyribosomes.

. Examples of medicinal products that affect protein synthesis (tetracyclines, macrolides, chloramphenicol) and their molecular targets.

. Features of regulation of gene expression in prokaryotes and eukaryotes.

. Principles of regulation of gene expression in prokaryotes. The operon theory. The lac and trp operons.

. Principles of regulation of gene expression in eukaryotes. Levels of regulation of gene expression in eukaryotes.

. Packaging of genetic material. Euchromatin and heterochromatin. Regulation of transcription and RNA processing.

. Regulation of translation and post-translational protein modifications. Mechanisms of induction and repression of gene expression.

. Role of medicinal products as modulators of gene expression (histone deacetylases, DNA methyltransferases) and inhibitors of replication

(nucleoside analogues). Mechanisms of action and molecular targets of these agents.

. Methods for studying the structure and function of nucleic acids: polymerase chain reaction (PCR), sequencing (Sanger, NGS).
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.
39.
40.
41.

42.
43.
44.
45.

46.
47.
48.
49.
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Principles and prospects of gene therapy in the treatment of disease.

Amino acids that constitute proteins — structure and properties. Peptides. Biological role of amino acids and peptides.

Levels of structural organization of proteins (primary, secondary, tertiary, quaternary structures).

Principles of protein classification. Classification by composition and biological function. Examples of fibrillar and globular proteins.

Enzymes — definition. Specificity of enzyme action, types. Classification and nomenclature of enzymes, examples.

Features of enzymatic catalysis. Structure of the active and regulatory sites. The “lock-and-key” and “induced-fit” hypotheses.

Kinetics of enzymatic reactions. The Michaelis—Menten equation. Mechanisms of regulation of enzyme activity (allosteric, covalent, inhibition).
Principles of coordination of metabolic pathways.

Post-translational modifications of proteins. Role of proteins and enzymes as biomarkers and targets for medicinal products.

Protein folding. Disturbances of protein folding. Molecular mechanisms of proteinopathies (“storage diseases”).

Methods for determination of enzymatic activity. Principle of the enzyme-linked immunosorbent assay (ELISA). Diagnostic and research value
in pharmacy (determination of drug concentration, antibodies, biomarkers).

Structure and functions of biological membranes. The fluid-mosaic model. Components of the biological membrane (lipids, proteins,
carbohydrates).

Functions and properties of biological membranes.

Classification of membrane proteins (integral, peripheral, GPI-anchored) and their role in transport of substances (channels, carriers, pumps).
Mechanisms of passive, active and vesicular transport across membranes (with examples).

Passive transport: principal mechanisms and biological role. Osmotic pressure and its significance in maintaining cellular integrity. Physiological
solutions (with examples).

Active transport: principal mechanisms and examples of transporter proteins.

Exocytosis and endocytosis: principal mechanisms and biological role.

Pharmacological modulation of membrane transport: examples of drugs and mechanisms of action.

Receptor function of biological membranes. Classification of receptors (metabotropic, ionotropic, catalytic, nuclear and cytoplasmic). Pathways
of signal transduction.

G-proteins: classification, structure and role. Second messengers and their pharmacological targets.

Principal cellular signalling pathways: the adenylate-cyclase and inositol-phosphate systems.

The adenylate-cyclase system of signal transduction: examples of receptors, principal effects and biological role.

The inositol-phosphate system of signal transduction: examples of receptors, principal effects and biological role.
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The cell cycle: phases. Regulation of the cell cycle by cyclins and cyclin-dependent kinases.

Cyclins and cyclin-dependent kinases in control of the cell cycle: principal complexes and mechanisms of action at different phases of the cell
cycle. Dynamics of cyclin protein expression.

Principal regulatory proteins of the cell cycle: protein kinases and protein phosphatases of cyclin-dependent kinases, inhibitor proteins, ubiquitin
ligases and their activators.

Cell-cycle checkpoints and their significance for the efficacy of certain groups of medicinal products.

Molecular mechanisms of regulation of S-phase of the cell cycle. Control of chromosome replication. Role of cohesin proteins.

Telomeric regions of chromosomes. Role of the enzyme telomerase.

Molecular mechanisms of M-phase of the cell cycle. Structure of the mitotic spindle. Types of microtubules. Structure of the centrosome.
Mechanisms of cytokinesis in mammals.

Role of growth factors and mitogens in control of cell proliferation and possibilities for their therapeutic use.

Types of cell injury: necrosis and apoptosis.

Comparison of necrosis and apoptosis with respect to mechanisms of development, morphological features, and biological significance in health
and disease.

Biochemical mechanisms of apoptosis (caspases, cytochrome c, protein p53, apoptosome). Disturbances of apoptosis in oncological and
neurodegenerative diseases.

Molecular-genetic mechanisms of neoplastic transformation of cells and metastasis. Role of oncogenes, tumour-suppressor genes and telomerase.
The process of metastasis of tumour cells and its key molecular stages.

Principles of development and investigation of anticancer drugs: molecular targets, mechanisms of action, modern approaches (including targeted
therapy).

Prospects of gene therapy and the use of enzymes/proteins as biomarkers in modern diagnostics and pharmaceutics.

Intracellular molecular targets of medicinal products (nucleic acids, enzymes, receptors, signalling proteins). Provide concrete clinical examples.
Methods for evaluating the interaction of medicinal substances with target proteins (in silico, in vitro, in vivo). Application in pharmaceutical
research.

Application of theoretical knowledge of molecular biology in the development and investigation of medicinal products (intracellular targets,
screening methods, rational drug design).
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3. Sample Examination Card for Intermediate Attestation:

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

Discipline: Molecular Biology
Specialist Programme 33.05.01 Pharmacy, specialization (profile) Pharmacy
Academic Year: 2026-2027

Examination Card No. 1
4. Enzymes — definition. Specificity of enzyme action, types. Classification and nomenclature of enzymes, examples.
5. Types of cell injury: necrosis and apoptosis.
6. Molecular mechanisms of regulation of S-phase of the cell cycle. Control of chromosome replication. Role of cohesin proteins.

Head of the Department : A.V. Strygin

The complete set of assessment tools for the discipline is available in the Electronic Information and Educational Web Portal of VolgSMU of the Ministry
of Health of Russia:

https://study.volgmed.ru/course/index.php?categoryid=450

Reviewed at the meeting of the Department of Fundamental Medicine and Biology, Minutes No. 10 of 21 May 2026.

Head of the Department A.V. Strygin


https://study.volgmed.ru/course/index.php?categoryid=450

