degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: MexaHu3MBI KIETOYHOH pereninu
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
JlenapTaMeHT MOJIEKYISIPHON U OUOJIOTHYeCcKoi pu3nku
Kypc: 4
KBaJIupuKAIMSL: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: M.O. JlypeimMaHOB, KaH]I. OMOJI. HAYK, JOLICHT

[Iporpamma obcyxieHa Ha 3acejaHny JIeTlapTaMeHTa MOJIEKYJIIpHON 1 Ononorundeckoit Gusuku 04.06.2020



AHHOTANMA

3ajayaMul TUCIUIUIMHEI SIBIISTFOTCSI: OCBOGHHUE CTYIEHTAMHU 0a30BBIX 3HAHHWM O MOJEKYISIPHBIX MEXaHW3Max
KJIETOYHOW peleniny, epejadn CUTHAJA U PETYIALUN dTHX IIPOIIECCOB;

NpUOOpeTeHne TEOPEeTHYECKUX 3HaHMH O MeMOpPaHHOM U LUTOIUIa3MEHHO-SIEPHOM  TPaHCHOPTE
MaKpOMOJIEKYIL.

PaccMarpuBaroTcs clieqyromue TEMBI:
Crpoenne 1 GyHKUUH JIMTaH/-yIPABISIEMbIX HOHHBIX KaHAJIOB (MOHOTPOITHBIE PELEHTOPHI).

G-6enok cBszannbie penentopbl (GPCRs): ux crpoenue, perynsius. CUTHaJIbHBIC MyTH, 3allyCKacMbIC
GPCRs.

Tuposun-kuHa3HbIe penenTopsl. CepUH-TPEOHUH-KUHA3HBIE PELEITOPHI.
[uTokuHOBBIE penenTopskl epsoro u Broporo tumnos (JAK/STAT penientopsr).
VHTerpMHOBBIC PpeleNTOPbI, UX JUTaH/bl U CUTHAJIBHBIC ITyTH.

Toll- u Nod-noji00HbIe perenTophl.

Nmmynornobynmua-onodusie penentopsl (TCR, BCR, NKG2D, KIR), ux poib B peakuusx aganTHBHOTO
UMMYHHTETA.

Penentoper TNF cynepcemeiicTsa.

Notch perienitopsl, UX poiib B aHTHOTEHE3E.

SAnepHbie (BHYTPHUKIETOUHBIC) PEIETITOPHI HA IPUMEPE ICTPOTCHOBOTO M TECTOCTEPOHOBOTO PEIICTITOPOB.
NO/cGMP curnanpHbIN Kackaj, €ro poib B COKPAIEHUH IIaKOMBIIIEYHBIX KIIETOK.

Perynsiuust kinetounoro orera Ha noBpexaeHus JJHK. KineTouHblil LUK U «TOUKU TPOBEPKIY.

Perynsimust  knmetounoro orBera Ha okuciurenbHbi cTpecc. Nrf2-Keapl-ARE cucrema, e€ ponp B
HOJ/IEP’)KaHUU PEIOKC-IIOTEHIMAIa KIETKH.

Perymsiiust kieroyHoro otBeTra Ha HemocTarok kuciopona. HIFla-omocpenyeMsblil cUTHAIBHBIN MyTh U €r0
BJIMSIHHE Ha METAa0O0JIM3M KIETKH.

Knarpun-3aBucumslii 1 paT-3aBUCUMBbIEC TUIIBI YJHAOLXTO3a. MaKpOIHMHOLMTO3 U (HaromuTos.
CopruHr, 00paTHbIi TpaHCHOPT (PECalKIIMHAT) U CO3peBaHKe Be3uKysl. benkn MmeMOpaHHOTO TpaHCHIOPTA.

Lluromna3sMeHHO-SIEpHBII  TPAHCHIOPT OEJKOB, KOMIUIEKC OCJIKOB SICPHOW MOPBI, POJIb HMIIOPTHHOB H
HKCIIOPTHHOB B IIEPEHOCE OEJIKOB.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

® MMOHMMAHUE MEXaHU3MOB KJIETOYHOU peuenuuny, nepeaayu CurHajla, U BHYTPUKIECTOYHOOTO
TpaHCIIOpTa MaKPOMOJICKYIIL.

33]13‘[1/[ JAUCHUIIINHBI

*  OCBOGHHME CTyIeHTaMH 0a30BbIX 3HAHMH O MOJICKYJSIPHBIX MEXaHW3MaxX KJIETOYHOW pelerniuH,
Hepeaayy CUrHajia U peryjsauu 3TUX IpOLeCCOoB;

*  npHOOpeTeHHe TEOPEeTHYECKHX 3HAHUI O MEMOpPaHHOM M LUTOIJIa3MEHHO-SJIEPHOM TPaHCHOPTE
MaKpOMOJIEKYIL.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 Criocoben aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Crniocoben ucnonb3oBarb coppemernble |OINK-2.2 3HaeT W yMeeT TIPUMEHSTH YHCICHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTHH U MaTeMaTH4ecKue METOAbl M MPHUKIAJHOE MPOrpaMMHOE
IPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 3a/1ad  |o0ecredeHre  Juid  pelleHus  HayyHbIX  3a7a4 B
npo¢eCcCHOHANBHON e TeNbHOCTH, coOIonas  |npodeccuoHaIbHON obnacTu

TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH




OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VI )
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJOorMYeckod wuHpopManmuu B OONACTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pPabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOJTYYCHUS, XPAaHECHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIeI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[1K-2.3 Cnioco0eH npencTaBiATh HayYyHbIE YTBEPKACHUS, HX
000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX
pelieHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX IS
MpoeCCUOHANIBHON ayTuTOpUU, B MUCHMEHHOH M YCTHOU

hopme

[IK-2.1 Bnameer MeTrogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OTIpENICNIAIONINE HU3yyaeMoe SIBJICHHE, W IPOU3BOIUTH
YHCIIEHHBIE OLIEHKH T10 MOPSIIKY BETUIHHBI

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

. (byHIaMEeHTaJIbHBIC TOHATHA M AacleKThl, CBSI3aHHBIE CO CTPOCHHEM U (DYyHKIMOHHMPOBAHHEM

peLenTopos;

* MEXaHM3MBI PEryIsun paboThl PELENTOPOB U MEPelauyll CUTHAJIA B KJIETKE;

* 0COOEHHOCTHU 3HJOLUTO3a, BHYTPHUKJIETOYHOTO COPTHHTAa MEMOPaH 1 MAaKPOMOJIEKYJISIPHBIX TPY30B;

* MEXaHHM3MBbI IUTOIIa3MEHHO-IEPHOTO TPAHCIIOpTa OEIIKOB;

* MEPCHEKTUBBI HCCIEN0BAaHUI PELENTOPOB, CHTHAIBHBIX KACKaJ0B U MEXaHN3MOB BHYTPHUKJIETOUHOTO
TpaHCIIOPTa MAKPOMOJIEKYIT [UIs MEAULIUHBI.

YMETb:

*  OpPHEHTHPOBATHCS B MOJICKYJSIPHBIX MEXaHM3MaX KJICTOYHOW peleNIHy, NMepefadyd CUrHaia, u
BHYTPUKJIETOYHOTO TPAHCIIOPTAa MAKPOMOJIEKYT;
*  OHepHpOBaTh MONYYCHHBIMH 3HAHUSAMH W TIOHATUSMH B Oymymied Hay4HO-HCCIIEIOBATEIbCKOW

pabore;

° OLICHUBATHL BJIMWAHUC OMOJIOTHYECKU AKTHBHBIX MOJICKYJI Ha q)YHKI_II/IOHaJ'H)HOG COCTOSAHHE KICTKHU
(BHI/I}IHI/IG Ha MeM6paHHbII>i noTéHuaa KIJICTKH, HW3MCHCHHA B MerabonusMe H TIOABUXKXHOCTH,
OKCIIpECCUA ICJICBBIX I'CHOB, 3aITyCK anonT03a).

BJIAJIETh:

*  MOJICKYJISIPHO-OMOJIOTMYECKOW TEPMHUHOJIOTHEH, CBSI3aHHOM C acleKTaMM KIICTOYHOH pelenuud u
BHYTPUKJIETOYHOTO TPAHCIIOPTAa MAKPOMOJIEKYT;

* HaBBIKAMU OCBOCHHMs OONBIIOTO oObeMa MH(OpMALWU M MOHUMaHHs OMOJIIOTHYECKUX IMPOILECCOB,
CBSI3aHHBIX C Iepeavyeil CUrHaia ¥ TPAHCIIOPTOM MaKpOMOJIEKY/ B 9YKapHOTHYECKUX KIETKaxX;

* HaBBIKAMH CaMOCTOSTEIBHOM PaOOTHI U OCBOCHUS HOBBIX 3HAHHH.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

No Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Jlekium | Cemunapsr | JlaGopar. paboTh pabora




1 VY4YacTHUKHM Tiepeady BHYTPHKICTOUHBIX ) )
CUTHAJIOB

2 Jlurann-ynpasiseMble HOHHBIE KaHAJIBI 2 1

3 G-06enox CBSI3aHHBIC peuenTopsl ) 1
(GPCRs), ux cTpoeHHUE perymsIusl

4 Tupo3uH-KUHa3HbIE penenTopsl, ) )
CepHH-TPEOHHH-KHHA3HBIE PELENTOPHI

5 HuTokuHOBBIC u WHTETPUHOBBIE ) 1
penenTopsl

6 Toll- u Nod-mojj06HbIe perenTops 2 1

7 NmmyHOTIIOOYIMH-TTI0100HBIE PEENTOPHI 2 1

8 Peuentopsr TNF cynepcemeiicTBa 2 1

9 Notch peuentopst 2 1
SnepHbie (BHYTPHKJICTOUHBIEC)

10 |pemenropel. NO/cGMP  curHanmbHBIH 2 2
KackaJ

1 Perynsimust  kimeTouHoro  oTBeTa  Ha ) 1
noBpexaenus JTHK
Perymammst  KJI€TOYHOrOo  OTBETa  Ha

12 OKHCIUTENbHBI  cTpecc.  Perymanums ) 1
KJIETOYHOTO OTBETa HA  HEJOCTAaTOK
KHCII0pOaa

13 |Dumountos, ero OMOJIOrHYECKas POb 2

14 CopruHr, oOpaTHbIi TPaHCIIOPT )
(pecaliKJIMHT) ¥ CO3PEBaHNE BE3HUKYJI

15 [utonnazMeHHO-41€pHbIIA TpaHCHOPT )
OenKoB

Hroro yacos 30 15

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 8 (Becennuit)

1. YuacTtHukmn nepeaaiv BHYTPUKIICTOYHBIX CUTHAJIOB

Y4acTHUKM Tepelayd BHYTPUKIETOUHBIX CHUTHAJIOB: PELENTOphl, anantepHbie Ocnku, (G-Oenkw,
BTOpUYHBIE MecceHmkepsl, [ Tda3bl, KHHA3bl, AKTHUBATOPhl M KO-aKTUBATOPBI TPAHCKPHIILIUH.
I'Tdassl, pakTopsl oOMeHa ryaHnHOBBIX HyKJIeoTH10B (GEF) u akTuBaropbl ruposinsa ryaHiHOBBIX
nykieotusioB (GAP) u3 cemeiictBa (G-0enkoB, WX poiib B Mepelade CUTHAIOB U PETYJISIHH
CUTHAJIbHBIX IyTEH.

2. HI/IFaH,I[—praBHSIGMLIe HMOHHBIC KaHaJIbI

Jlurang-ynpasnsieMble MOHHBIE KaHalbl (MOHOTPOINHBIE peLenTopsl). KaTHOHHbIE M aHHMOHHBIC
LHUC-TIETJIEBbIE PELENTOPHI, INTyTaMaTHbIE HOHOTPOIIHBIE pelenTopsl. CTpoeHHe, pacnpoCcTpaHeHUE B
opranusmMe, QyHKIUH U peryssiuus.

3. G-6enoxk cesizannblie perientopsl (GPCRS), ux cTpoeHne perynsis

G-6enok  cBsazannbie penentopsl (GPCRs), wux crpoenue perymsuus. CurHanpHbBIE MYTH,
3amyckaembie GPCRs: PI3K-Akt, AC-PKA, PLC- u Rho-GEF-3aBucumsbie mytu. Wnt u sonic
hedgehog (SHH) curnansnbie myTu. Penentopbl kK XeMOKMHAM U IPOCTOITIAHMHAM.




4. Tupo3uH-KHHa3Hble perenTopbl, CepuH-TPEOHUH-KMHA3HbIE PELIENITOPBI

Tupo3uH-KMHA3HBIE pelenTopsl, ux cTpoeHue u peryasinus. Grb2-Sos-Ras-MAPK curnanbblit
nyTh. PI3K-Akt-mTOR curnanensiii myte. Poms TORC B perymsnuu cuHTe3a Oesika U KIETOYHOTO
MeTabonu3ma.

CepuH-TpeoHHH-KHHa3HbIe peuentopsl (peuentopbl kK TGFP): ctpoenue, perynsnus, KAHOHUYECKUE
1 HEKAaHOHUUYECKUE CUTHAJIbHBIE IIyTH.

5. IIUTOKMHOBBIE U UHTETPUHOBBIE PELIEHITOPEI

HuTtokuHoBwle penentopbl mepBoro u Broporo TumoB (JAK/STAT penenrtopsl), WX CTpPOCHHE,
peryssinus 1 6MoIoruuecKas MIaCTUIHOCTD.

UnTerpuHoBbie peunenTopsl, MX JUTaHAbl W CUTHaJbHble NyTH. (DeHoMeH JByHampaBieHHON
nepeiayn CUr"ana. Posib B KIIETOYHOM are3uu.

6. Toll- u Nod-iooOHbIE penenTopb

Toll- m Nod-nogoOHBIE pelenTopbl, WX POJb B PACMO3HABAHWU KOHCEPBATHUBHBIX CTPYKTYP
MHUKPOOPTaHU3MOB.

7. UMMyHOTI00yTUH-110000HBIE PELEITOPEI

UmmynornoOynmun-nonoOusie peuentopel (TCR, BCR, NKG2D, KIR), ux ponp B peakuusx
alaliTUBHOTO HMMYHHTETA.

8. Penenrropst TNF cymepcemeiicTa

Peuentoper TNF cynepcemeiictBa, ux BHyTpukierounsie nomeHsl (TRAF, FADD, TRADD) u
CUTHAJIbHBIC ITyTH.

9. Notch penenropst

TpancmeMOpaHHbBIE perentopsl cemeiictBa Notch, MX CTPYKTypa M poiib B aHTHOTEHE3€e, PEryJsiuu
TG PepeHITMPOBKHN U TPOTUEPaIUU KIETOK.

10. Anepubie (BHyTpUKIeTouHbIe) penenTopbl. NO/cGMP curHanbHbIN Kackas

SAnepuple (BHYTPUKJIETOYHBIE) PELENTOPHl HAa TPUMEPE JCTPOTECHOBOTO M TECTOCTEPOHOBOTO
PEIenTOpOB.
NO/cGMP curnanpHbIN KacKaj, €ro poib B COKPAIEHUH IIaKOMBIIIEYHBIX KIIETOK.

11. Perynsiiust kjierouHoro orseta Ha nospexaenus JJHK

Perynsimust kierounoro orsera Ha noBpexacHus JTHK. Knetounsrii uki u «rouku npoBepkn» (G1 u
G2). DDR kuHa3bl, peryaupyonue modalbHbli KIeTouHb oTBeT Ha noBpexaeHus JHK. Ponp
pS3.

12. Perynsuusi KJIETOYHOTO OTBETA HAa OKHCIHUTEIbHBINM cTpecc. Peryssius KiIeTouHoro orBeTa Ha
HEA0CTATOK KUCIOPOoAa

Perynsimust kietounoro orBeta Ha okuciauTenbHbld cTpece. Nrf2-Keapl-ARE cucrema, e€ ponb B
HOJ/IEP’)KaHUU PEIOKC-IIOTEHIMAIIa KIETKH.

Perymsiiust knmeTouHoro orBeTa Ha Hegoctatok kucinopona. HIF 1a-onmocpenyemsrit curHanbHbIi My Th
U ero BIMSHUE Ha METa0O0IN3M KIETKH.

13. DupounTo3, ero OUOJIOrHYecKas poib



DHAOIUTO3, ero Ouonornieckast posb. KinarpuH-3aBUCUMBIN U padT-3aBUCUMBIC THITHI SHIOIMTO3A.
MakponuHOIUTO3 U (ParomuTos.

14. CoptuHr, 00paTHBII TpaHCTIOPT (PECANKIIMHT) U CO3PEBAHNE BE3UKY

CoptuHr, 00paTHBIA TpPaHCIOPT (PECAWKIWMHT) W CO3PEBaHHME BE3WKYN. benku MeMOpaHHOTO
TpaHcropra: kiarpuH, auHamuH, SNARE, Rab-I'T®azs;, ESCRT xommekc, H+-AT®daza.
W3Mmenenne u poib JIMIHIHOTO COCTaBa BE3WKYyJ B Tpoliecce co3peBaHus. llo3mHue Be3WKYIBI:
MYJIBTUBE3UKYJISIPHBIC TelbIa U TH30COMBI. Ponb mu3zocom B ayrodaruu. Tumer ayTodaruu.

15. IuTora3MeHHO-IepHBINA TPAHCTIOPT OEIKOB

[{uronna3sMeHHO-IAepHBII TPAHCIIOPT OETKOB, KOMIUIEKC OEJTIKOB SICPHOM MOPHI, POJIb UMIIOPTHHOB
1 SKCIIOPTHUHOB B IIepeHOCE OEIIKOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

CrangapTHas yueOHas ayTUTOpHsl, OCHAIIEHHAs: MYJIbTUMEUIHBIM 000pyI10BaHUEM.
6.IlepeuyeHnb pexoMeHyeMOM JIMTEPATYPHI
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KOMITBIOTED. McciieqoBanni, 2013 .— 1052 c.
2. Monekynsipaas ouonorust kinetku [Texcr] : B 3 1. T. 2 : [yueOnuk ans By30B] / b. Ansoepre [u 1p.] ;
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8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
npe3eHTanuii B PowerPoint.



BeinonHeHne caMocTosTenbHOM padoThl O 3aJaHHOH MPENoJaBaTeIeM TeME OCYILECTBISETCS B
nporpammax MS Office.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalIui AWCIHILIAHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeieHHs AUCIUILINHBI,
YMETh IPUMEHSATH TOyYCHHBIC 3HAHUS JIJIS PEIICHUS pa3InIHbIX 3a/1ad.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUIAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTETLHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYINHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
JlenapTaMeHT MOJIEKYISIPHON 1 OUOJIOTHYecKoi Ppu3uku
Kypc: 4
KBaJU(PUKAHA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: M.O. JlyppimMaHOB, KaH]I. OMOJI. HAYK, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-2 Cnocob6en ucnonb3oBars coppemennble |OIIK-2.2  3Haer ©  yMmMeeT TNPUMEHSTH YHCICHHBIC
MH()OPMALMOHHBIE TEXHOJIOTUHU U MaTeMaTHYeCKHEe METOAbl M NPHUKIAIHOE IPOrpaMMHOE
MpPOrpaMMHBIE CPENICTBA [P PEILICHUM 3aJa4  |oOeclieueHue Uil pelIeHWs  Hay4YHbIX  3a7a4 B
npoeCCUOHANBHOM JIeITEeNLHOCTH, cOOMIonas  |npodeccuoHaIbHON obnacTu

TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-4.1 Bmageer weromaMu Hay4HOTO IIOMCKa U
WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TIPH PEIICHUH
3a/1a4 Mpo(eCCUOHaTBHOM JIEATEINHHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
00pabOTKy HayYHO-TEXHUYECKOHN U (HJITH) u (win) TexHoJOormYeckod wuHpopMauud B OOJIACTH
TEXHOJIOTUYECKON MH(POPMAIMHK AJIS pelieHnsT  |podeCCHOHATBHON AEATEIbHOCTH

(yHIaMEHTAIBHBIX W NPUKJIAJHbIX 3834 OIIK-4.4 Brnaneer HaBBIKAMH pPa0OTHI C KOMIBIOTEPOM H

KOMITBIOTEPHBIMU CETSMU C LIEIBIO MONyUYeHUsI, XpaHEHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIuu

[TK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
000CHOBaHMSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pelieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs

[1K-2 Crioco6eH aHaiu3upoBaTh MOMy4eHHbIe B [IPOPECCHOHANBHON ayXMTOPHH, B MHCHMCHHON H YCTHOM

XOJIe HAYYHO-UCCIIE0BATEIBCKON pabOoThI q)OPMe
JAHHBIE U JEJaTh HayYHbIE BBIBObI [IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKU U
(3aKTIOUCHMS) aHanM3a Hay4YHbIX TaHHBIX

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  IapaMeTpHI,
ONpEeNeNIAIOIUE HU3yyaeMoe SBJIEHHE, U IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIAKY BEIMYHNHBI

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare u3ydeHus AUCIUTUIMHBL «MeXaHU3Mbl KJIETOYHON peleninmy) 00yYaronuics JTOJKeH:

3HATb:

. (yHIaMeHTa bHbIC TIOHATHS W AacCleKThl, CBSI3aHHBIE CO CTPOCHHEM W (PYHKIIMOHUPOBAHUEM
PELEnTOpOB;
* MEXaHW3MBI PETYISIIY Pa0OThI PEIIETITOPOB U TIEpeIadl CUTHAJIA B KJIETKE,
* 0COOEHHOCTH IHJIOLMTO3a, BHYTPHUKJIETOYHOTO COPTHHTAa MEMOpaH 1 MaKPOMOJICKYIISIPHBIX TPY30B;
* MEXaHW3MBI ITUTOILIa3MEHHO-SIEPHOTO TPAHCIIOPTa OEITKOB;
* TIEPCIEKTHBBI UCCIEIOBAHNN PEIENTOPOB, CUTHABHBIX KACKaJIOB U MEXaHU3MOB BHYTPHKJIETOYHOTO
TPAHCIIOPTA MAKPOMOJIEKYJI JIJII MEIUITHHEI.

yMeTh:
*  OpUEHTHPOBATHCS B MOJEKYISAPHBIX MEXaHH3Max KJICTOYHOH pelerniuy, Nepeaayd CUTHama, u
BHYTPHKJIETOYHOTO TPAHCIIOPTA MAKPOMOJIEKY;
*  ONepHpOBATH TOJYYCHHBIMH 3HAHMSIMH W TOHSATUSMH B OyIyIedl Hay4YHO-HCCIIE0BaTEIhCKON
pabore;
*  OIICHWBAaTh BIHMSHUE OWOJOTMYECKU AaKTHBHBIX MOJEKYJ Ha (YHKIMOHAJIHHOE COCTOSHHE KIIETKH
(BmusHME Ha MEMOpAHHBIM TIOTCHIMAN KIETKA, W3MEHEHHs B MeTaboliM3Me U MOJIBHKHOCTH,
JKCTPECCHs IETIEBBIX TEHOB, 3aITYCK alonTo3a).

BJIAJETh:




*  MOJEKYISIPHO-OMOJIOTHYECKO TEPMHUHOJIOTHEH, CBSI3aHHON C aclleKTaMH KIETOUHOW peleNniuy U
BHYTPHKJIICTOYHOTO TPAHCIIOPTA MaKPOMOJIEKYT;

* HaBBIKAMU OCBOCHHUS OOJNBIIOr0 00beMa MHPOPMAIMK M TOHUMaHHS OWOJOTHYECKUX TPOIIECCOB,
CBSI3aHHBIX C Tepeavyeil CUTHaIa U TPAHCIIOPTOM MaKpPOMOJIEKYJ B 9YKapHOTHYECKUX KIETKaX;

* HaBBIKAMH CaMOCTOSITEIbHON PabOTHI U OCBOCHUS HOBBIX 3HAHUH.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

KakoBo cTpoeHne HOHOTpOIHbBIX pernenTopoB? Kak oHU cBsA3aHBI ¢ (PyHKIMSAMH JIMTAH/-YIIPABIIEMbIX
HMOHHBIX KaHaJIOB?

KakoBo crpoenne G-Oenok cBszannbix penentopoB (GPCRs), kak onum peryaupyrorcsa? Kakue
curHanbpHble myTH 3amyckaer GPCRs?

Kakue (yHKIIUM BBINOIHSIOT THPO3UH-KUHA3HBIC U CEPUH-TPEOHNH-KUHA3HbIE PELEITOPHI?

Kak ycTpoeHsl 1 QpyHKIIMOHUPYIOT IIUTOKHMHOBBIC PEIENTOPBI mepBoro U Broporo TumoB (JAK/STAT
penenTops)?

Pacckaxkure 0 IMraHgax ¥ CUrHAJIBHBI3 Ty TAX HHTETPUHOBBIX PELENITOPOB.

Kakosa posb u ycrpoiictBo Toll- u Nod-nmogo6HsIx penentopos?

UmmynornoOynmun-nonodusie peuentopsl (TCR, BCR, NKG2D, KIR), ux ponb B peaxkuusix
alaliTUBHOTO HMMYHHTETA.

Kakyro pons BemonastoT petentopsl TNF cynepcemeiicTa?

KakoBo 3nauenne Notch pernientopoB B aHTHoreHese?

Pacckaxure o0 (YHKIMOHMPOBAHMM SICPHBIX (BHYTPUKIETOUHBIX) PELENTOPOB Ha IpHMEpe
3CTPOr€HOBOI0 M TECTOCTEPOHOBOIO PELIEITOPOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Ctpoenue u GpyHKINH JTUTaHI-yIPaBISEMbIX HOHHBIX KAHAJIOB (MOHOTPOIIHBIE PELIETITOPI).

2. G-6emnok ceszanHble penentopbl (GPCRs): wux crpoenume, perymsmus. CuTHajbHBIE IYTH,
3amryckaembie GPCRs.

3. NmmynornoOynuH-nono0Hsie peuentopsl (TCR, BCR, NKG2D, KIR), ux pons B peakumsx
aJlalITUBHOI'O UMMYHMTETA.

4. SlpmepHble (BHYTPHKIJICTOYHBIC) PELENITOPHI Ha IpPHUMEpPE SCTPOICHOBOTO M TECTOCTEPOHOBOIO
pEeLEenToOpOB.

5. Perynsaums kierounoro orsera Ha nospexxaeHus JJHK. KiieTrounslii UK 1 «TOYKH TPOBEPKI».

6. Perymsuust kieTouHOro oTBeTa Ha OKHUCIMTENbHbIN cTpecc. Nrf2-Keapl-ARE cucrema, e€ ponb B
HOJ/IEP’)KaHUU PEIOKC-IIOTEHIMAIa KIETKH.

7. Perymnsmus KJI€TOYHOTO OTBETa Ha HeqocTarok kuciopona. HIF1a-onocpeayemsblil curHaibHbIA MyTh
U ero BIMSHUE Ha METa0O0IN3M KIETKH.

8. Coprunr, oOpaTHbIi TpaHCHOPT (PECalKIMHI) W CO3pPEBaHUE BE3WKYJ. belku MeMOpaHHOro
TpaHcIopTa.

9. lluTomna3sMeHHO-SIIEPHBIN TPAHCIIOPT OEIKOB, KOMILIEKC OEJIKOB SepHOI MOPHI, POJIb UMIIOPTHHOB
1 SKCIIOPTUHOB B IIEpeHOCE OEIIKOB.

Kpurepun oneHuBaHus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka omM4YHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELLICHAMN.



Ouenka ommyHO 8§ 0OamioB - BBICTABIISICTCS  CTYACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBJICTBOPUTENBHO | Oayunr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBenennu yctHoro auddepeHupoBaHHOro 3aueTa odyyaromemycs npenocrasiusercs 30 MUHYT
Ha moxarotoBky. Ompoc oOyuatomierocss mo Oujery Ha yCTHOM Iud@epeHIUpOBAaHHOM 3a4yeTe He
JIOJKEH IMIPEBBIIIATH OJIHOTO aCTPOHOMHMUYECKOI0 yaca.



