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Hacrosimass pabouass mporpamma aucuuiuinabl b.1.0.17 Menununckas O6uoxumus (manee —
pabouasi mporpamMma JUCLUIUIMHBI) SBJSIETCS YacThiO MPOTrpaMMbl CIELUAIUTETa MO CHEIHaTbHOCTH
30.05.01 Menuuunckas OMOXUMHUSL.

Hanpasnennocts (npoduib): Menunuackas 6MOXuMusl.

®opma o0yuyeHus: OyHasl.

CocraBurenu:
Ne, damunusn, Ums, Yuénas cTeneHb, JI0/ZKHOCTH MecTto padoTbI
n/n OtuecTBO 3BaHHe
1 Ky3ukoB Anekceit K.0.H., JOLIEHT 1.0. 3aBE/IyIOIIETO OI'AOY BO PHUMY um. H.U. Iluporosa
Bnagumuposug kadenpoit Munznpasa Poccun (ITuporosckuit
ouoxumur MbO YHuUBepcUTET)
2 I'onuapos Anron Onerosuy aCCUCTEHT OI'AOY BO PHUMY um. H.U. Iuporosa
kadenpsl Munznpasa Poccun (ITuporosckuii
ounoxumun MbO YHuBepcurer)

Pabouas nporpamMma JUCHUIINIMHBI pCKOMCH/IOBAHA K YTBCPIKICHUIO PCIICH3CHTAMM:

Ne damuaust, Ums, Yuénas creneHs, JonxHocTh MecTto padoThl
n/n OTtuecTBO 3BaHHe
1 Yaycosa CBeTiiaHa JI.M.H., TOIEHT 3aB. xadenpoit OI'AOY BO PHUMY um. H.U. ITuporosa
Buransesna o01Iel maToIoruu Munsznpasa Poccuu (ITuporosckuit
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3aB. kadeapoii

«Kadenpa 6noxumuu MbD» Ky3uxoB Anekceit Bnaaumuposuu
IIPOTOKOJI OT «___ » Ne JlokTOp OMOJIOTUYECKUX HAYK,
Jlouent

Pabouas nporpamma JUCHUIIIMHBI paCCMOTPCHA U ono6peHa YUYCHBIM COBETOM

Jdupexrop UHcTuTyTA
IIpoxopuyk Erop bopucosuu
JlokTOp OMOJIOTUYECKUX HAYK,
Ui1eH-KOpPECTIOHIEHT
Poccniickoii akagemun Hayk

« »
IIPOTOKOJI OT «__ » 20 Ne




HOpMaTI/IBHO-HpaBOBLIC OCHOBBI pa3pa60TKI/1 U pcajin3annun pa6oqel71 nporpaMmbl JUCHUIIJIMHBI:

1. OOGpa3oBarenbHblii cTanAapT Boiciiero oopazoBanus PI'AOY BO PHUMY um. H.M. [Tuporosa
MunuctepctBa 3apaBooxpaHeHuss Poccuiickoit ®enepanmuu M0 ypOBHIO 00pa3oBaHUS
cnenuanureT no cneunanbHocT 30.05.01 MeauuunHckas OMOXUMHUS, YTBEPKACHHBIA PUKA30M
oT «29» mas 2020r. Ne 365 pyk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.

2w

© denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaHUS
«Poccuiickuii HalMOHAJIBHBIM MCCIENOBATEIBLCKAN MEIUIIMHCKUN yHHBepcuTeTr uMeHu H.U.
[Tuporosa» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu



1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Lenp: monydeHne OOYYAIOIIMMUCS CHUCTEMHBIX TEOPETUYECKUX 3HAHHH O MOJIEKYISPHO-
TeHEeTHYECKNX MEXaHHW3MaX pPa3BUTHUS 3JI0KAUECTBEHHBIX OIyXOJel, METa0OIUYECKUX HapyIICHHIX
IpU  OIMYyXOJEBBIX 3a00JIeBaHUSAX, MOJEKYJISPHBIX OCHOBAaX CTapeHUs, MEXaHU3MaxX pa3BUTHUS
MeTa00IMYEeCKOT0 CHHJApPOMa U HEHpoJereHapaTUBHBIX 3a00JeBaHUN, a TakXke IOoJIydyeHHUe
MPaKTUYECKUX HABBIKOB IMPOBEJACHUS IPOTEOMHOTO aHAIN3a

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® Pa3BuBaTh MNpO(ECCHOHATBPHO BaXHBIE KadecTBa, 3HAYMMBIC JJIS MPaKTHYECKON
JeSITeIbHOCTH B 00JIaCTH OMOMEINIIMHCKUX HCCeI0BaHUN

® CdopmupoBaTh/pa3BUTh YMEHUS, HABBIKH, KOMIIETCHIIMH, HEOOXOOUMBIC B HAyYHOW W
MEIULUHCKON AEATeNbHOCTU

® CdopmupoBaTh cHCTEMY TMPAaKTUYECKHMX HABHIKOB IUIAHUPOBAHUS M TPOBEICHUS
OMOXMMHUYECKUX HUCCIIEOBAaHUM U 00paOOTKU MOTYYEHHBIX PE3yIbTaTOB

® CdopmupoBats cucteMy (yHIAMEHTAIbHBIX 3HAHUH O MOJIEKYJISIPHO-TEHETHYECKHX
MEXaHHU3Max Pa3BUTHA 3JI0KAUECTBEHHBIX OITyXOJieH, METa0OIMUECKUX HAPYLICHUSX HpU
OINyXOJIEBBIX 3a00JIEBAHUAX, a TAKXKE MOJY4YEHHE MPAKTUYECKHX HaBBIKOB IPOBEJICHUS
MIPOTEOMHOI'0 aHaJIM3a.

1.2. MecTO TUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl

Hucuunnuna «MenuuuHckas OUOXuUMHUS» H3ydaeTcss B 8 cemecTpe(ax) U OTHOCHUTCH K
o0s3aTenbHOM yacTu biioka b.1 «/luciurinHe. SIBisieTcs 00sA3aTeIbHON JUCIUILUIHHOM.

OO01as TpyA0eMKOCTh TUCIUIUIUHEI cocTaBisieT 4.0 3.e.

JlJis yCHEemHOro OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMkKax oOpa3oBaTelbHOU
OpOorpaMMbl JOJDKHBI OCBOUTH CIEAYIONIME JUCHMIUIMHBI M TNpakTuku: buoxumwus; OOmias
Mopdonorus (aHaTOMHS, THCTOJIOTHS, IuTosnorus), YactHas mopdosorus (aHaTOMHUsS YeIOBEKa,
rucrosiorus); ®duzuonorus; OOmass MAaTOJOTHSA: TMATOJOTHYECKass aHATOMHUS, NATO(OHU3UOIOTHS;
OcHoBbl onkonoruu; HmMmyHonorus; MonekynspHas ¢dapmakonorusi; Teopus BEpOATHOCTH U
MaTeMaTHYeCKasl CTATUCTHKA.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JesSTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIIEH
JTUCIUIUIMHBI, HEOOXOAUMBI JIJIsl YCIEIIHOTO OCBOCHUS AUCUUIUINH: buonndopmaruka; HeBposiorus u
ncuXuaTpus; MeauUMHCKHE HAaHOOMOTEXHOJIOTHH; MenunmuHcKas TreHeTuka; KianHudeckas
nabopatopHas auarHocTuka, OMUKCHBIE TEXHOJIOTHM B MenuiuHe; JlabopaTopHas MeaulldHA:
OPUHIMIBL U TpakTuka; MoinekynspHbele HelpoHayku;,; Knunuueckass OuomHpopmaruka; YdeOHas
MpaKkTHKAa.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

8 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-1 Cnnoco6eH Hcnoab30BaTh 0

NPUMEHATDb q)sz[aMeHTam)m,le U NPUKJIAAHbIC MEIUIIUHCKHE, €CTECTBCHHO-HAYYHbIC

SHAHUA IJI IOCTAHOBKHU U PCIICHUA CTAHAAPTHBLIX 1 HHHOBAIIMOHHBIX 3a/1a4 I[pO(l)eCCHOHa.]'IbHOﬁ AeATCJIbHOCTH

OIIK-1.UJ1 IIpumenser
($byHIaMeHTaNbHBIC
€CTECTBCHHOHAYYHBIC 3HAHUS JUIS
petreHus MpogecCHOHAIBHBIX 33124

3HaTh: -TeopeTnueckie OCHOBBI €CTECTBCHHOHAYYHBIX TUCLMILINH; -MeTo bl
MaTeMaTHYECKOT0 ¥ CTATHCTHYECKOTO aHaN3a; -MeTOI0JIOTHIO pelIeH s
npodecCHOHATBHBIX 32129

YmMetb: [IpuMeHsITh NMeOIIMECs €CTEeCTBEHHOHAYYHBIC 3HAHWS IS PEILCHUS
npodecCHOHATBHBIX 32129

Banajerbs npakTH4YeCKHUM ONBITOM (TPYAOBBLIMH AelicTBUAMHU): Pemath
npodeccrHoHaIbHbIC 3aa4H, ONHPasiCh Ha UMEIOIINECS €CTECTBCHHOHAYYHbIC 3HAHUS

IIK-5 Cnoco0eH npoBoAMTh HAYYHbIE HCCIEJOBAHNUA B 00JIACTH MOJICKYJISIPHOI MeUIIMHBI U MOJIEKYJISIPHOI 0H0/10THH

M[K-5.1/1 Cobupaer u
0o0pabaTeIBaeT HAYYHYIO M HAyIHO-
TEXHUYECKYI0 MH(pOpMaLHIo, B
pe3yJsbTate 4ero hopMynupyeT
IIPOBEPsieMbIE TUIIOTE3bI B 00J1aCTH
MOJIEKYJISIPHOW MEIUIMHBI 1
MOJICKYJISIPHOI OHOJNOTHH.

3HaThb: - OCHOBHBIE pecypChl s IOKCKA HayIHOTEXHIUYECKOH HH(pOopMaIH; - MeTo sl
cOopa HaIeKHOM 1 peNieBaHTHON HH(pOPMAaIK 00 H3ydaeMoOM 00BEKTE B JOCTYIHBIX 0a3zax
JAHHBIX

YmMmeTs: - [Tonbp30BaThCs 3IEKTPOHHO-BBIYHUCIUTENILHBIMHI YCTPOHCTBAMH C JOCTYTIOM K CETH
WurepHer; - HaxoauTs U aHaNN3UpOBATh MOIYYEHHYIO U3 0a3 TaHHBIX HHPOPMALUIO 00
U3ydaeMoM 00BEKTE nccienoBanus; - COMoCTaBIsITh MOTYUYSHHBIE B XOAE IKCIIEPUMEHTA
pEe3yJIbTAThI C paHee H3BECTHBIMHU Pe3yJIbTaTaMHU, IIPEJCTaBICHHBIMH B IOCTYITHBIX 0a3ax
JaHHBIX. - DOpMyIHpPOBATh M IPOBEPSITH THIIOTE3bI HA OCHOBAHUH COBOKYITHOCTH
IKCIICPUMEHTAIIBHBIX PE3yJIbTaTOB M PaHee OITyOJIMKOBAaHHBIX PEe3yJIbTaTOB

Baaaerb npakTH4YeCKHM ONBITOM (TPYAOBBIMM AeficTBUSIMHU): -Bnaners npakTuueckum
OITBITOM IOKCKA peJIeBaHTHOH HH(pOpManuy B ceTH VIHTepHET 1 eYaTHBIX U3aHMSX; -
BrnazmeTs nmpakTHuecKuM ONBITOM aHAIW3a HalIeHHOH nHpopMamy; - Branets
IPaKTUYECKUM OIBITOM COIIOCTABJICHU MIOJIYYEHHBIX B X0/I€ SKCIIEPUMEHTA Pe3yJIbTaTOB C
paHee H3BECTHBIMHU PE3YJIbTaTAMU

[IK-5.1/12 IIpoBoauT nuccnenoBaHus,
HaOJIIOIeHHS, SKCTICPHMEHTHI,
N3MEPEHHs Ul IPOBEPKU I'MIIOTE3 B
00J1aCTH MOJIEKYIAPHONH MEAUIIMHEI U
MOJICKYJISIPHOI OHOJIOTHH

3HaTh: - [IpHHINIBI 1 METOJIOJIOTHIO IIPOBEJICHUSI HAyYHOTO HCCIeJoBaHus; - [IpHHIHITEL
paboTeI HEOOXOAUMOTO JUTS MPOBEACHHUS SKCIEPUMEHTA 1ab0OpaTOPHOTO 000PYIOBAHUS; -
MerTopl MATEeMaTHYECKOTO ¥ CTATHCTHYECKOT0 aHAJIN3a IKCIICPUMEHTAIBHBIX JaHHBIX

YMmers: - PaGotaTh ¢ OHOXUMHYECKIM 00OPYIOBaHHEM B COOTBETCTBHH C IPOTOKOJIAMHU
uccieioBaHus; - ' paMoTHO 06padoTaTh MOJTyYeHHBIE Pe3yJIbTaThl HCCIEIOBAaHNUS, TIPHMEHSS
COOTBETCTBYIOIIME METO/Ibl MATEMATHYECKOTO U CTATHCTHYECKOTO aHAIN3a

Biagers NpakTHYeCKHM ONBITOM (TPYAOBBIMH JIeliCTBUSIMM): - BiiafeTs npakTuueckum
OIIBITOM BBITIOJTHEHHSI OMOXUMHUYECKOTO UCCIIEI0BAaHMUS; - BrageTs mpakTH4ecKuM ONbITOM
paboThI Ha CTAaHJAPTHOM OMOXMMHYECKOM 000PYIOBaHNY; - BiIageTs NpakTHIecKuM ONBITOM
MaTeMaTU9ECKOI U CTATHCTHIECKOI 00pabOTKH IKCIIEPHIMEHTAIBHBIX PE3yIbTaTOB

[IK-5.1]/13 ®opmynupyeT BBIBOABI IO
HWTOraM HMCCJIeIOBaHHM, HAOIIOIeHHUH,
9KCIIEPUMEHTOB, U3MEPEHUH B
00J1aCTH MOJIEKYIAPHONH MEAUIIMHEI U
MOJICKYJISIPHOI OHOJIOTHH.

3HaTh: - HpI/IHHI/IHLI q)OpMyIIPIpOBaHI/ISI BBIBOJAOB COIIaCHO IMOCTABJICHHBIM 3aJladyaM
HCCJICIOBAaHU, OCHOBBIBASICH Ha MOJYUYCHHBIX B X0I€ DKCIIEPUMEHTA PE3YJIbTaTax

Ymets: - (DOpMyJ'II/IpoBaTI) BBIBOJIbI COIJIaCHO IMOCTABJICHHBIM 3aJladyaM UCCIICAO0OBAHUS,
OCHOBBIBAsICh HA IOJIYYEHHBIX B XOA€ SKCIICPUMEHTA PE3YIbTaTax

BiageTb NpakTHYeCKHM ONBITOM (TPYAOBBIMH AelicTBUsIMH): - DopMynupoBaTh
00BEKTUBHBIEC BHIBOABI, a€KBATHBIC MOTyYEHHBIM 3KCIIEPUMEHTAIBHBIM JAaHHBIM




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yuaromuxcs / Buabl ydeOHbIX 3aHATHI / DPOpMBI Bcero Pacnpenenenune yacos 1o
MPOMEKYTOUHOH aTTecTAUU yacos ceMecTpam
8

YuyeOHble 3aHATHS
KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 82 82
Jlekmmonnoe 3ausartue (J13) 14 14
JlaboparopHo-npakTudeckoe 3austue (JII13) 68 68
CamocrosiTesbHasi padoTa o0yuyaromuxcs B cemectpe (CPO), 58 58
B T.4.:
IloaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHSIM 58 58
[IpomMeKyTOUHASI ATTECTAIAS:
KoHTakTHas padoTa o0yyaliuxcsi B Xxoie npomexxyrouHoii arrecranuu (KPITA), 4 4
B T.Y.:
3auer (3)* 4 4

B yacax: OT/] = 144 144
O6U.Ia5[ TPYAOEMKOCTh JUCHUIIINHBI KPO+CPO+KPITA+CPIIA
(OT) B 3aueTHBIX eauumnax: OT/L (B yacax): 36 4.00 4.00

* Bpemst Ui TIpOBEICHHS MPOMEXKYTOYHOH arTecTalu B (opMe 3a4éra BBIIEISICTCS B paMKax
KoHTakTHOU padoThl ([IB3) IIpoBenenne nmpomMexyToqHOM aTTecTanu B (hopMe 3a4éTa OpraHu3yeTcs
B COOTBETCTBHUH C PACIIUCAHUEM 3aHITHH.



3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

8 cemecTp

Ne m
/i

Mudp
KOMIICTCHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX

Pasnea 1. Meauuuuckasi 0MoXuMus

OITK-1.1/11, TIK-
5.W1, TIK-5.
WJ12, TIK-5. V1713

Tema 1. MenumuHcKas OHOXUMUS

Krnaccuguxarms omyxoseii 1o IporCcX0oKACHNIO KIeToK. PakTopbl
Pa3BUTHSA OIMyXOJIH. DBOJIIOLUOHHOE IPOUCXOKIEHUE U
paclpeHre reHeTHYECKOro HHCTPYMEHTapusl KICTOUHOM
KOMMYHMKALIUK B HOpME U IpH omyXoisax. [Ipsmoii u oO6paTHbIit
3¢ dextrr BapOypra, o6mue monoxeHus. OHKOMETa0OIUTH U
HMMyHOMeTa0oaUTHI. Ponk MyTanuii n3onuTpaTaeruaporeHassl B
pasButHu omyxoneil. Pors ochormumeparaerunporenasst
ADHFEI B 06pa3zoBaHuu 2-ruipoKcuriayTapara. PerporpaaHblit

I TK. CurnanbHssle yTu, akTUBUpyeMble c-Myc B onmyxoisix. Ponb
TUIOKCHU B pa3BuTuH omyxonu. HIF 1 a-3aBucumslil u
HE3aBUCHMBIH IyTH. Poib p53 B MeTaboIM3Me IIIIOKO3EL.
OcobGeHHOCTH MeTa00IM3Ma INIFOKO3bI M TIIyTAMHHA B Pa3BUTHU
oryxous. Ponb cepiHa B GMOIOTMYECKUX Mponeccax B KIETKE B
HOPME U NIPU OMyXOJNsAX. AHTHOTeHEe3, BaCKyJIOTeHe3 U
BaCKyJIOTEHHAs MUMHKPUS B ()OPMHPOBAHUH OIIyXOJIEBOTO
MHKPOOKPY>KEHHUS U OIyX0JIeBOM pocTe. MeTabonuyeckoe
NepenporpaMMUPOBAHUE B OIyXOJIEBOM MUKPOOKPYKCHUH.
JlakTaTAeruiporeHasa Kak MUIIEHb IPOTUBOOIYXOJIEBOH Tepanum.
WHruéuTopsl MOHOKapOOKCHIATHRIX TPAHCHOPTEPOB.

3.2.

00yYarOIIUMHCS

Ilepeuens pa3genos,

TeM [JUCHUIVIMHBI AJdA CaMOCTOATECJIBbHOI0o H3YYCHUA

Ne
Jhii

Mudp
KOMIIETEHIIMH

HaumeHoBaHuUe TeMbl

Conepma}me TEMbI

Pa3zngen 1. MegnuuHcKass OMHOXUMMUS

OIK-1.1J11 , TIK-
UL, IK-5.1]12
, TIK-5.11]13

Tema 1. Mequiiuackast OMOXHMHMS

Teopernueckue acnekTsl 3nekTpodopesa. Hanbonee 3HaunMbIe
(haxTOpBHI, BIUSIONINE Ha pa3eieHne OeIKOB B IIpoliecce
3NeKTpodopesa U N30EKTPOPOKYCHPOBKH. PactipocTpaneHHbIE
METOJIbI BU3yaJIN3allUH IIPOTEHHOB B ITOJIHAKPUIAMAIHBIX TEIISX
WM TIOCIIE TIepeHoca Ha MeMOpaHy. J{ByMepHBIi a5eKTpodope3
Kak MH(pOPMATUBHBINA METO]] aHaJIM3a IpoTeoMa. [IpuHmum
JEUCTBHS MacC-aHANIN3aTOPOB. JIOCTOMHCTBA U HEAOCTATKI
COBPEMEHHBIX Macc-aHaIn3aTopoB. TaHaeMHast Macc-
cnexrpometpust MC/MC; noHHbIE TOBYIIKH. BpemsmnponeTHbie
Macc-aHanu3atopsl. [IpuHuun aercTBus. JleTeKTopbl HOHOB.
punmmn gefictus. ConpsibkeHHE MaCCCIIEKTPOMETpa C
xpomarorpagueii. Xpomaro-macc-crieKrpomMeTpsl. O0macti
npuMeHeHus. M3oronus. PagnoakTuBHBIE H30TOMBI, ONIPEAEICHNE
H30TOIHOTO COCTaBa COSAMHEHUH. MaccCeKTpoOMeTpHI ISt
H30TOMHOTO aHaM3a. XapaKTePHUCTHKN MAaCCCIIEKTPOMETPOB U
MaCCCIIEKTPOMETPHUYECKUX JIETCKTOPOB: YyBCTBUTEILHOCTb,
JMHAMMYECKUH Tuana3oH, pa3pelieHue, ckopoctsb. [lonstue o
MIPOTEOMHKE KaK O BHICOKOIIPOM3BOAUTEIFHOM aHAIN3e OEJIKOB.
[TpuHIUITEI HHBEHTAPHU3AIMU U KOJINYECTBEHHOTO aHAIN3a OENIKOB:
Macc-CIEeKTPOMETPHS U HCIIOJIb30BaHne aQpUHHBIX peareHTOB.
MacccnekTpoMeTpuiecKkas IPOTEOMHKA: ITAHOPaMHBIE U
TapreTHbIe METO/Ibl. BapiaHTHI KOJIMYEeCTBEHHOTO aHANN3a OEIIKOB
B MaCC-CIIEKTPOMETPHUUECKON TPOTEOMHUKE.




4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buasl Ilepuon o0yuyenus (cemectp). [lopsinkoBbie HOMepa U KosmmyecTBo | Buabl Tekymero ®opmbl
N | y4eOHBIX | HAMMEHOBAHMS Pa3/ea0B (MPH HAIMYHMH), TEM, YUeOHbIX 4acoB KOHTPO.Is MpoBeJeHNs
/m | 3aHATHIR* 3aHATHI KOHTAKTHOH | ycrieBaeMoCTH** TeKYIIero
padoTsl KOHTPOJIs1
yCIeBaeMOCTH* **
KII OK
1 2 3 4 5 6 7
8 cemecTp

Pasznen 1. MeauuuHckass OMOXMMHUS

Tema 1. Meauinackast OMOXHMHS

1 J3 Knaccudukamus omyxoseil 1o MPOUCXOKIECHHIO KIETOK. 2 a 1 1
@DakTOpHI pa3BUTHS OITYXOJIH. DBOJIOINOHHOE TIPOMCXOXKICHNE
U pacLIMPEHHE FeHETHYECKOr0 HHCTPYMEHTAPHs KIETOUHON
KOMMYHHKAIIUU B HOPME ¥ IIPH ONYXOJISIX.

JITI3 BBojiHOE 3aHATHE. 4 I 1 1

3 JI3 [Ipsimoii 1 06patHsIii 3¢ dexTs BapOypra, o0uiue monoxeHusI. 2 pil| 1 1
OHKOMETa0O0JINTH H IMMYHOMETAa00NTEL. PO MyTarmit
U30LMTPATAETUAPOTreHa3bl B pa3BUTHH OIyXxosel. Ponb
tdhochormuneparnerunporesassl ADHFE] B o6pa3zoBanum 2-
ruapokcurnyrapara. Perporpagnsiii IITK.

4 JIII3  |HukoTMHaMMIaJeHUHAWHYKICOTH — HEeKO(epMEHTHBIE 4 b 1 1
¢ysKmn. CHPTYHHEL

5 J3 CurHanbHble IIyTH, aKTUBHpYeMble c-Myc B onmyxonsax. Pons 2 b 1 1
TUIOKCHH B pa3BuTuu omyxonu. HIF 1 a-3aBucumsrii u
He3aBUCUMBIN 1yTH. Posib p53 B MeTab0JIM3Me TIIIOKO3bI.

6 JITI3  |Croco6b1 u3Mepenust obimeit kKoHieHTpanuu oenka. Meton 4 I 1 1
Bpendopaa. Ananus Ha 00Kl OEIOK B KIIMHHKE.

7 I3 OcobGeHHoCTH MeTaboIM3Ma TIIIOKO3BI M TITyTaMHHA B Pa3BUTHU 2 a 1 1
omyxonu. Ponb ceprHa B OMOJIOrH4ECKUX MpoLeccax B KIETKE B
HOpME U IIPU ONYXOJISIX.

8 JIII3  [DnexTpodope3 MaKpOMOIEKys B KOHTEKCTE KITHHIHIECKON 4 b 1 1
ouoxumuu. [lomydenue pabodnux pacTBOPOB LI dIeKTpodopesa
0EJKOB.

9 J3 AHruoreses, BaCKyJIOT€He3 U BaCKyJOI€HHass MUMUKpPHS B 2 pi 1 1
(hOpMHPOBaHHUH OITYyXOJIEBOI0 MUKPOOKDPYKEHHUS M OIyXOJICBOM
pocre.

10 JITI3 | Dnextpodopes OENKOB B KOHTEKCTE KIMHUYCCKONW OMOXHUMHUH 4 I 1 1
(nponomxkenue). [IpurorosiaeHue rems s 3JIeKTpodopesa
OENKOB.

11 JI3 Merabomnuueckoe nepenporpaMMUPOBaHUE B OITyXO0JIEBOM 2 pil| 1 1
MHKPOOKPYIKEHHH.

12 JITI3 Dnekrpodopes 6enkoB. PukcaIys U OKpacka. 4 pi| 1 1

13 J3 JlakTraTaeruaporesasa Kak MUIlIEHb IPOTUBOOILYXO0JICBOM 2 b 1 1
Tepanuy. THrHOUTOPbl MOHOKapOOKCHIIATHBIX TPAHCIOPTEPOB.

14 JIII3  |Macc-cnekTpoMeTpus B OHONOTHH U B KITMHAYECKOW TPaKTHKE. 4 a 1 1

HpI/IFOTOBHCHHe pa60!mx PaCcTBOPOB VI SKCTPAKIHHA IIETITUI0B
JUIA MAacC-CIICKTPOMCTPUN OCIIKOB.

15 JIII3  |IIpoTeomuka B MemunuHe. BEIOOp 1 BeIpe3aHue OEIKOBBIX 4 b 1 1
HOJIOC U3 3IEKTPO(opeTHyeckoro rens. OTMBIBKA OT KPaCUTEIS.

16 JIII3  |IIporeommuka B MeauuuHe (mpoJomkeHue). BoccraHoBnenue, 4 pi| 1 1
QIKWIINPOBaHUE Y TPUIICHHOIN3 Oelka JIsl Macc-
CIIEKTPOMETPUH.

17 JIII3  |OcraHoBKa TPUIICHHOIN3A U SKCTPAKIHS MENTHAOB IS 4 I 1 1
IPOTEOMHOTO aHAJIN3A.

18 JITI3  |Macc-ciekTpoMeTpus OCIKOB B OMOMEIUIIMHCKON HAyKe U 4 pi| 1 1
KIMHUYIECKOH ITPAKTHKE.

19 JIII3  |MALDI-TOF-macc-criekTpoMeTpHs B OHOJIOTUH U MEUIIIHE. 4 b 1 1
[MpuHUIMI MeToaa. AHAIM3 THAPOIM3ATOB OelKa.

20 JII3  |MALDI-TOF-macc-ciekTpoMeTpus B OHOJIOTHH U MEAULITHE 4 bl 1 1

(nponomkenue). UnenTudukamys 6enka ¢ HCI0JIB30BaHAEM
nporpamMmsl Mascot.




Ne | Buasl [epuon o0yuyenus (cemectp). [lopsiikoBbie HOMEpa U KonuuyectBo | Buabl Tekyuero DopMbI
N | y4eOHBIX | HaMMeHOBaHHS pa3/eaoB (MPH HAIHYHNH), TEM, YYeOHBIX 4acoB KOHTPOJIS NpPOBeIeHNsI
/n | 3ansTHIT* 3aHATHI KOHTAKTHOIi | ycmeBaeMoCTH ™ * TeKyLIero
padoTsl KOHTPOJIA
yCIeBaeMoCTH ™ **
K OK
1 2 3 4 5 6 7
21 JIII3  |IIpoTeomuKa B MEIULIUHE — HTOrOBOE MIPAKTUYECKOE 3aHSITHE. 4 b 1 1
OOcyxneHne pe3ysIbTaToB J1abopaTopHON pabOTHI O
IPOTEOMUKE.
22 JIII3  |MiMMyHONOTHYECKHE TECTHI B aHATUTHYECKOH OMOXUMUH. 4 I 1 1
BecrepubaorTunr (3ansrtue 1).
23 JIII3  |MMMyHOJIOTHYECKHE TECThl B aHATUTHYECKOH OMOXUMHUHU. 4 b 1 1
Becrepubaortunr (3ausrue 2).
24 JIII3  [3ammra pe3yabTaToB MPaKTUUECKOH pabOTHI IO BECTEPH- 4 b 1 1
OJOTTHHTY.
25 3 3auéTHOE 3aHATHE 4 ITA 1 1
Bcero B cemecTpe 86 24 24
Bcero no pucuuniinne 86 24 24
(¥, **, ¥** cMOTpH yCIIOBHBIE 0003HAYCHUS)
Yci0BHBIC 0003HAYCHHSA
Bunb! yueOHbIX 3aHATHN ™
Buabl yueOHbIX 3aHATHIT CoxpaniéHHoe HaMMeHOBAHHE
JIeKIMOHHOE 3aHATHE Jlexnust JI3
JIaGopaTopHO-TIPaKTHYECKOE 3aHATHE JlaGopaTopHO-TIpaKTHYECKOE JIII3
Komnnoxsuym KonnoxBuym K

Buapl Texymiero kontpods ycneBaemoctu (BTK)**

Buas! Tekyumero KOHTpoJIsl ycreBaeMoCcTH CoxpaménHnoe Copnep:xanne
(BTK) HaHUMEHOBaHHe
Texymmii TUCHUIUIMHUPYIOIUI KOHTPOJIb JMCcHunIMHUpP YOI J | KorTpons nocemaemMocT 3aHATHHA

00yJaroIIMCsI

@opMBbI IPOBEJCHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0yJaromuxces ***

Ne ®DopMbI IPOBeIeHU TeKYIIero KOHTPOJIs TexHuueckoe u Bo3Mo0:kHOCTB NPOBeIeHUs TeKYyLIero
ycneBaemoctu odoyuyaomuxcs (PIITKY) COKpaméHHoe KOHTPOJISI YCIIeBA€MOCTH 10 BHIaM
HaHMeHOBaHHe KOHTPOJIS
bl | T P
1 | KorTpons npucyrcrus IIpucyrcrBue KII | +
2 | Ompoc KOMOMHUPOBAHHBII Omnpoc OK
KOMOVHHPOBaHHBIH




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp dopmMa NPOMEKYTOUYHOMH aTTeCTAIHU**** dopmMa npoBeIeHNsI MPOMEKYTOUHOM aATTECTANH
1 2 3
8 cemectp 3ager Kontpons npucyrcrsus, Onpoc KOMOMHUPOBAHHBIH

YcioBHBIE 0003HAYCHHSA ****

DopMbI IPOMEKYTOYHOMH aTTECTAIIMA Cokpanménnoe HaHMEHOBaHM e

3ager 3auer 3

5.2 Kputepuu BbICTABJICHHS OLIECHOK

KpnTeplm BBICTABJICHUS OLCHOK IMPH MPOXOKACHUN HpOMe)l(yTO‘lHOﬁ arrecralnum B (bopMe

3ayera
8 cemecTp

lxana KpnTepml BBICTABJICHUA OLICHOK
OIleHUBAHHUS

«3auteHo» |IIpm ycTHOM OTBETE CTYJEHT AEMOHCTPHPYET YCBOCHHE IPOrPAMMHOTO MaTepHaia (B X0Je OTBETa B OCHOBHBIX UepTax
packpbIBaeT CyIHOCTb MOHSTHH, SBICHHUH, IPHHIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOPHIA), aeT IOJHBIN, JOCTATOYHO
apryMEeHTHPOBAHHBII OTBET; JeMaeT MPaBHIbHBIE 0000IIEHNS U BBIBOABL; TIPABMIIBHO OTBEYAET HA AOMOIHUTEIbHBIE
OTBETHI 110 IPOrPAMMHOMY MaTepually; yMeeT IPUMEHATh [IOJIYYECHHbIC 3HAaHHsI IPU PEIICHUU NIPAKTUYECKUX
(cuTyaroHHBIX) 3aaa4. JlomycKaroTcst OMMOKY ¥ HETOYHOCTH B COAEPKAHUU OTBETA, KOTOPHIE HCIPABIISIOTCS
00YYaIOIIIMCSI C TOMOIIBIO HABOJASIINX BOIIPOCOB NPENoaBaTes.

«He [Ipu ycTHOM OTBETE CTYIEHT JEMOHCTPUPYET Pa3po3HEHHBIE 3HAHMUS [IPOrpaMMHOr0 MaTepuaia (B Xo/ie OTBeTa
3a4TeHO» (hparMeHTapHO M HEJIOTHYHO M3/IAaTraeT CyIIHOCTh IOHATHH, SIBICHU, IPUHINIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOPHit),
HE UCIIOJIB3YET WU €J1a00 UCIIONb3yeT HayuYHYI0 TEpMHUHOJIOTHIO; JIOIYCKAeT CYIECTBEHHBIE OIIMOKU U He
KOPPEKTHUPYET OTBET TOCTE AOMOTHUTENBHBIX U YTOUHSIOINX BOIIPOCOB MPETIOJaBaTeNs; He JenaeT 0000meHns 1
BBIBOJIbI; HE OTBEYAET HA JOIOJHUTEIbHBIC BOIPOCH]; HE yMEET IPUMEHSTh TEOPETUIECKHE 3HAHUS NIPU PELICHUN
MIPAaKTHYECKHX (CUTYAIOHHBIX) 33a4; WJIH: - OTKAa3bIBACTCSI OT OTBETA; MIIM: - BO BPEMSI ITOATOTOBKH K OTBETY M CAMOTO
OTBETa HCII0JIb3YeT HECAHKIIMOHUPOBAHHBIE HCTOYHUKH HH(GOPMALUH, TEXHUYECKHE CPEACTBA.




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

8 cemecTp
Co0TBeTCTBHE OLIEHOK
Brn sanaTHi @DopMbl POBeIEHNUs TEKYLIEro Koa-Bo . Makec. ko- eHTHHIOBLIM GaIam
KOHTPOJIS1 ycIIeBaeMOCTH KOHTpoJIel | Bo 6a/10B
TK|BTK|Ot. | Xop. | YioBi.
JlaboparopHo- JITI3| IIposepka nabopatopHoit padotsr | JIP 0 0 B T 0 0 0
MPAKTHYECKOE 3aHITHE
KonokBuym K Onpoc KOMOMHUPOBAHHBII OK 0 0 B P 0 0 0
CyMMa 0aJlJTOB 10 JIMCITMIUIMHE 38 CEMECTP 0

Kpurtepuu BbicTaB/IeHHsS] OLCHOK NPH NMPOXO0KICHUH NMPOMEKYTOUYHOI aTTecTanuu B opme
3a4eTa (HA OCHOBAHUM PEHTHHIA YCNIEeBAEMOCTH 00y4alomierocss M pe3yJbTaTOB NPOXO0KICHUS
TeKylero pyoe;kHOro KOHTPOJIA 10 AUCHHMILIMHE (MOAYJ/II0) MJIH €€ YaCTH B cemecTpe)

8 cemectp

IIxamna Kputepuu BbICTaB/IEHUSI OLIEHKH
OlIeHUBAHHUSI
«324TEHO» Peiitunrossrii 6amt — He MeHee 60 % (He meHee 0 6anoB)

u
INomyuenue OIEHKH HE HIXKE «YIOBIETBOPUTETBHOY 3@ MPOXOKACHHE KaXJ0T0 TEKYIIET0 PyOeKHOT0 KOHTPOIIS B
ceMecTpe

«He 3a4TeHo0» |PelTnHroBeIi 6amn — menee 60 % (menee 0 6ayuToB)

W/

IMosryueHHE OLICHKH HIKE «yOBJICTBOPHTEIHLHOY 32 MPOXOXKICHHUE XOTS ObI OTHOTO TEKYIIEro pyOeKHOr0 KOHTPOJISL B
CEMECTPE MIIM HEe TTPOXOIKJICHHE PYOEeKHOr0 KOHTPOJIS
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7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

8 cemecTp

Hepeqeﬂb BOIIPOCOB IJIA MOATOTOBKH K l'[pOMC)KyTO‘lHOi;I aTTreCTallum B (])opMe 3a4yéTa

Kaxkue Bri 3HaeTE THUIIBI OMyXO0JIEH?

Knaccudukanmst omyxoseit Ha 6a3e IpOUCXO0XKIECHUS KIETOK
CragupoBaHue U OIIEHKA TTTyOHHBI OITyX0JIEBOTO pOCTa

Kaxk onyxoisp yOuBaet ee HocHuTens?

Kaxue Brl 3HaeTe akTopbl prucka pa3BUTHUS OIMyXOIH?

M310xuTe OCHOBHBIE TE€3UCHI TCOPHUU JUCKAPHUOTHI U O6OCHYﬁT€ OBOJIIOOMOHHOC ITPOUCXOKACHUEC U
pacIipCHUC TrCHCTUICCKOTO HHCTPYMCHTAPUS KJI€TOYHOMH KOMMYHUKAIIUU B HOPME U IIPU PAKC

IIpsimoit u oGpatHbIit 3 dexTs BapOypra, oduire noaoxeHus.

Kakue Bbl 3HaeTe oHKOMETAa00IUTHI?

Posnb MyTanuii B M30LUTPATACTHIPOT€HA3e B MHIYKIMH OITyXOJIEBOTO POCTa

3navyenue GpochormuuepaTaeruAporeHashbl B MOAIepKaHUU BHY TPUKIETOYHOTO 2-THAPOKCUTITyTapara
CurHajibHbIE ITyTH, aKTUBHPYEMBbIE c-Myc nipu pake

Ponp runokcum B uHAykuuu u nporpeccun onmyxonu. HIF1 o 3aBucuMBIl UM He3aBUCUMBIM
CUTHAQJIbHBIE ITyTH.

Bnusinue p53 Ha MeTa00JIM3M TTIOKO3BI
OcobeHHoCTH MeTab0IM3Ma IIFOKO3bI U TIIyTaMHHA B MHyKHH OITyXOJIEBOTO pocTa

Kakue Bpl 3HaeTe coeqHEHUS, MOIXOAAIINE IS ONIPEICIICHUs 1IeJIEBhIX MOKa3aTeael MeTaboau3mMa
[JIFOKO36I?

Urto Takoe MeTa0OJMYECKHH CHMOHO3 KIETOK pas3iindyHOro THIIA B OHYXOJ'H/I? I[aﬁTe KpaTKoeC
OIIPCACIICHUC SABJICHUS.

OO6ocHyiiTe, Mo4YeMy THIIOKCHS MOXET MOCIYXHTh TPUITEPOM IepexoAa K aHa’poOHOMY
(TIMKONUTHYECKOMY) MeTaboIu3My MpH (POPMUPOBAHUH META0OTMUECKOT0 CUMON03a.

Posnb cepuHa B 6MOJIOTHYECKUX MPOLIECCAX B KJIETKE B HOPME U IIPU PaKe.
I'mukonu3 1 GMOCUHTE3 CepUHA MPH OIYX0JIEBOM pOCTe
Onuire peryJsITOpPHBINA y3el nepeceueHus MyTeil CHHTE3a OHKOMETA00IUTOB U CepuHa

Uro Takoe aHTHOTPOMHBIN SKCTPABACKYISIPHBIA MUTpaTopHbIid (eHOoTUN? KakoBa poib TMIIOKCHU B
ero ¢popmupoBanun? Kakue curHajgbHble MOJIEKYJIbI ONPEAEIISAIOT €r0 CTAaHOBJIECHUE?
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AHruoreHnes, BaCKyJOI€He3 U BACKYJIOT€HHAass MUMHUKpUS — OINUIIUTE POJb 3TUX MPOLIECCOB IMPU
(bopMHUPOBAaHUH OITyX0JIEBOTO MUKPOOKPYKEHHUS U OIyXOJIEBOM POCTE.

Kakum o6pa3zom ocyiiecTBisieTcss MeTaboIMYecKoe MepenporpaMMUpPOBAaHUE B OIYyXOJIEBOM
MHKPOOKpPYkeHUHU. ONUIINTE pOJib 3K30c0M U Hekoaupyrommx PHK.

[To kakoMy MeXaHU3MY MPOUCXOAUT UHTMOMpOBaHUE TpaHCchopMaluu KieTok pS3 uepes myTh IKK—
NF-«xB?

KaxkxoBa posb MUTOXOHIPHH B perysssiuu pS3 MeTadom3Ma TIIF0KO3bI?

3HauyeHUE, MEXaHU3M JICHCTBUA, XUMHUYECKasg CTPYKTypa U XapakTepucTtuku coeauHenuss AT-101
(Gossypol).

Kax YBCIUYUTH 6I/IOI[OCTy1'IHOCTB rocccumnona’?

FOCCI/IHOH-I/IHILYI_II/IPOBEIHHaH aYTO(l)aFI/I}I B PAKOBBIX KIJICTKax OIIYXOJIH. MexaHu3Mbl CHHXKEHUS
JKA3HECIIOCOOHOCTHU PAaKOBBIX KJICTOK, BBI3BAHHOT'O 'OCCUIIOJIOM.

FOCCI/IHOJI-OHOCPC)KI[OBEIHHOC I/IHI‘I/I6I/IpOBaHI/Ie AHIT'MOI'CHE3a B OIIYXOJIN

JlakTaTaeruaporeHasa Kak MHIIEHb AHTUPAKOBOW Tepamuu. D¢PQPEeKT Troccurona, MexaHU3M
CBSI3BIBAHUS C AKTUBHBIM LIEHTPOM (hEpMEHTA.

WNHru6uTOpsl MOHOKapOOKCHIIATHBIX TPAHCIIOPTEPOB — MATTEPHBI CIIEHU(PUIECKOTO PacIiO3HABAHUS
n3opopm MCT u Hecrienmpudeckne HHrHOUTOPBI — JOCTOMHCTBA M HEOCTATKH 00OMX THIIOB.

@aktopsl TpaHckpunuuu Spl u NF-Y B perynsnuum akTHUBHOCTH NpPOMOTOpa reHa 3-
docdornunepataeruaporenassl yenoseka (PHGDH)

Yem omocpenoBaHO HakoIuleHHe D -2-rmapokcuriyTapara B ONYyXOJISIX MOJIOYHOM Xkene3sl 0e3
myTtauuid B UAT'1/2?

Kak aktuBHocTh mpoMmoTopa ADHFE1 u unayxius skcnpeccuun 6enka ADHFEL 3aBucur ot xenesza?

Onumure Kak MPOUXOIUT METa00INYECKOE MEPENPOrpaMMUPOBAHHE B KIIETKAX OIMYXOJU MOJOYHOM
JKeJie3bl MpU akTuBanuu c-Myc u nobiieHnu 3xcnpeccun ADHFE1

Urto takoe perporpanubiii [ITK u rae on Bctpewaercs?

Kak mHBa3uBHOE MOBEACHUE PAKOBBIX KJIETOK 3aBUCHT OT AUTEIHATBHO-ME3CHXMMAIBHOTO NIepexo/ia
(OMI1)? Kakue Brl 3HaeTe paxtops! 1 Mapkepsl IMII?

Kakum obOpaszom ADHFE1 unayuupyer snutenuanbHO-Me3eHXUMalbHBIH mepexon (OMII) u
CTUMYJIMPYET MHBA3UBHOE MOBEICHUE PAKOBBIX KIETOK?

KaxoBa posip OKMCINTENBHOTO cTpecca npu uHaykunu OMII?
N30¢opMbl 2-THAPOCKUTITyTapaTa 1 METWIMPOBAHUE TUCTOHOB NP OITyXOJIEBOW TpaHC(POpPMALIUH.

Pacckaxure npo HaAKJIETOYHBIE arperathl U c(hepouabl B OMyXOJIAX, KAKOBA UX POJIb B OMyXOJIEBOM
pocte?

Kak cBs13aHbI OHKOMETa0O0IUTHI, OIYX0JEBbIe c(hepouabl 1 MHBA3UBHOE TIOBEJICHUE PAKOBBIX KJIETOK?

[Touemy D-2HG u L-2HG onocpenyroT pasnudHbie UMMYyHOMOAYTUpPYyomue d3p(EeKThl B OMyX0au?
UT0 Tak0€ UMMYHOMETA0OIUTHI?
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Yro penarot Oenku cemeiictea KDM?
Kaxosa ponp 6enxoB 2HGDH B onyxoneBom pocte? Kakue MexanusMsbl peryisiiuu ux Bel 3Haere?

Kak karabonusm D2HG ycunuBaer mnpoTuBoomyxojieByto akTuBHOCTh CAR-T-kimetox B
UMMYHOCYTIPECCUBHOM MUKpocpeze?

Kaxk naktonmsanus onkomeTabonauta D-2-TuipokcuriryrapaTa peryaupyer omyxojeBbii poct? Kakue
(dbepMeHThl TPUHUMAIOT yyacTHe B JakToHu3anuu? Kak makpodaru uenoBeka orseuarot Ha 2-HG u 2-
HG-nakron?

OnummTe MeTaboJMYEeCKyr Ienb peaknuil, npuBoasmux K L-2HG npu runokcum. Kakue
coeMHEHUS U (pepMEHTHI 3a1eHICTBOBAHBI TIPU ITOM?

UYro aBnsieTcs Tpurrepom nossiienus yposHsa L-2HG u nocnenyromero tpumerunupoBanust H3K9?
Knaccudukanus ¢uOpo6s1acToB omyxojaeBoi CTpoMbl. MOJIEKYJISIpHBIE U KJIETOYHbIE MEXaHU3MbI

dbopMHUpOBaHUST TPE-METACTATUYECKUX DKOJIOTHYECKHX HUMI. Poib akTUBHBIX (opM Kuciopoma u
TpaHC(HOPMHUPYIOIIETO POCTOBOTO (hakTOpa Oera.



8. MeToauyeckne ykazaHus 00y4aroHMCs 110 OCBOCHHIO JTHCHUTIIMHBI

MeTtoanyeckue yKazaHusi VISl IOATOTOBKH K 3a4eTy

BHUMATEJIbHO U3yYUTh MaTepUalbl JEKIUH U PEKOMEHIYEMYIO JUTEpaTypy, a Takke npopadboTarhb
IPAKTUYECKUE 3aJaud, KOTOpbIe pa3dMpaiuch Ha 3aHATUAX WIM ObUIM PEKOMEHJIOBAHBI IS
CaMOCTOSITEJIBHOTO PELICHMS.



9. YueOHo-MeTOAMYECKOE, HH(POPMAINMOHHOEC M MAaTEPHAJILHO-TEXHHYECKOe olecmedeHue
AUCHMILTUHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

Ne HaumeHoBaHue, aBTOpP, roJ M MeCTO U31AHUS Pexomenayercs npu KosmnuecTBo DJIEKTPOHHBII
n H3YYeHUHU pa3esioB IK3eMILISIPOB B ajipec pecypca
/1 JTHCIHMIIIHHBI 0MOJIHOTEKE
1 2 3 4 5
1 [OcHoBbl Onoxumun JIeHMHIKEpa: [ydeOHUK IS BBICIIETO MenunuHackas OMOXUMUS 1

npodeccruoHanbHOro oopaszosanusi|, Hembcon /1., Koke M.,
2024 - 2025

9.2. IlepeuyeHsb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHMKANIMOHHOH ceTH «HTepHeT», B TOM
yucje npogeccCHoOHAIbHBIX 023 TaHHBIX, HE00X0AUMBIX IJIS OCBOCHUS JUCIUIJIMHBI

1.
2.
3.
4.

https://www.kegg.jp/

https://www.rcsb.org/

https://www.sciencedirect.com/

Hayunas snekrponnast 6ubnuoreka PubMed https://pubmed.ncbi.nlm.nih.gov/

9.3. IlepeyeHb HWH(POPMAIMOHHBIX TEXHOJOTHH, MCHOJB3YeMbIX MNPH OCYIIECTBJCHHHU
00pa30BaTeJILHOIO NMpoIecca Mo JTUCHUIUINHE, BKIYas NMepevyeHb MPOrPaMMHOro odecredeHust
U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (TP HAJTUYMH)

b

VXN

1. MS Windows B penakuusx: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nutieH3us 6eccpouHo
2.

MS Office B pegakiusx: «Standardy», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUIeH3UsT 6eCCPOUHO

MS Visio B pemaknusx: «Professional» (2013, 2016, 2019, 2021(x86, x64)) — nuieH3us
OeccpouHo

Astra Linux Special Edition, BapuanT nuuensupoBanus «Opem», PYCB.10015-10 — nunensus
OeccpouHo

Adobe Acrobat Reader — cBo6oHO pactipoctpansemoe 110

I"apant (cipaBo4Has mpaBoBasi cuctema) — unensus 1o 31.07.2027

FastStone Image Viewer — cBo6ogHO pacnpoctpansemoe [10

SAunexc bpaysep s opranusainmii — cBo0oHO pacripoctpansemoe [10

[Tnardpopma «1C:IIpennpusarue 8», konurypauuu «1C:JJokyMeHTOOOOPOT rocyAapCTBEHHOTO
yupexaenusn», «1C:Yausepcurer [IPOD», «1C:Meauuuna» — nuueH3ust 0ecCpoyHo

Enunas uudposas oOpazoBatenbHas cpega PHHUMY um. H.M. [uporoBa — cobcTBeHHAs
pa3pabotka PHUMY

. MTC Jlunk natdopma 11 npoBeeHus: BeOuHapos — nunensus 1o 04.07.2027 r.
. Anruupyc Kaspersky endpoint Security — nuuensus g0 19.09.2027 r.

. Apxusarop 7-Zip — cBo60HO pacnpoctpansemoe [10

. IInmardopma «Kinescope» - nuuensus no 11.03.2027 r.

. Cucrema ynpasnenus o0yuenneM (LMS) — nunensus 6eccpounas

. Ubuntu — cBo601H0 pacnpoctpansemoe [10 (OC ¢ OTKPBITHIM HCXOTHBIM KOJIOM)
. Debian — cBo6oano pacmpocrpansemoe [10 (OC ¢ OTKpBITBIM UCXOTHBIM KOJOM)



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne HaumeHnoBaHue 060py/10BaHHBIX Y4eOHBIX ayAUTOPHIA Ilepeuyennb cienuaIu3MPOBAHHON Meben,
I TeXHUYECKHUX CPeJCTB 00y4eHHs

/m

1 Aynutopusi Ui IPOBEACHUS 3aHATHI JIEKIIHOHHOTO THIIA, 3aHATHH Kommnelotep nepconanbheii , [Ipoekrop

CEMHHAPCKOTO THIIA, TPYNIOBBIX M MHIAWBUIYAIBHBIX KOHCYIBTANH, TEKYIIETO  |MyJIbTHUMEIUHHBIN
KOHTPOJISL ¥ MPOMEXYTOUHOH aTTecTaluy, 000py10BaHHAs MyJIbTUMEINHHBIMHE U
HHBIMU CPEACTBAMH O0YUCHUS

2 |Aynmutopus i IPOBENCHHS 3aHATHI CEMUHAPCKOTO THUIA (IIPAKTHYECKUX Becs maboparopusie , CriektpodoTomerp ,
3aHATHI), Ta0OPaTOPHBIX MPAKTUKYMOB, JJaOOPAaTOPHBIX PadoT, O6opynoBanue s 31eKTpodopesa ,
JIEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB TPYIIIOBBIX ¥ MHMBUTyaTbHBIX Juctmsrop , Llentpudyra naGopatopHas ,
KOHCYJIbTallu{, TEKYLIETO KOHTPOJIS U IPOMEXYTOUHON aTTeCTallH, XonoaunbHUK , Jlo3aTop 1ab0paTOpHBIHA
000pyI0BaHHAs MYJIbTUMEANHHBIMYI Y HHEIMU CPEICTBAMU O0YUYCHHS

3 [[TomemieHune st CAaMOCTOSITENIBHOM pabOTH 00YJaIOIIUXCSI, OCHAIICHHOE VYueGHast MeOeInb (CTOJIbL, CTYIbs),
KOMITBIOTEPHOH TEXHUKOH C BO3MOXKHOCTBIO IIOAKITIOUEHHS K ceTu VIHTepHeT 1 KOMITBIOTEpHAsI TEXHUKA C BO3MOXKHOCTBIO
obecrieyeHreM JIOCTyIa B 3IEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeIbHY IO MOAKITFOYEeHUsS K ceTH «HTepHeT» 1
Cpely OpraHH3aIun obecredeHneM JOCTyIa B IEKTPOHHYTO

HH(OPMAIIMOHHO-00PA30BATENLHYIO CPELY

4 | YueGHas ayquTOpus JUIs IPOBEACHHMS IPOMEKYTOYHON aTTEeCTalNH VueGHast MeOenb (CTOJIBI U CTYJIbSI ISt
00yJaroIuxcs), CTOJ, CTYJI TIPETIOIaBaTEeNs,
MePCOHANBHBIH KOMITBIOTEP; HAOOp
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS
(IpOEKTOP, DKPaH, KOJOHKH)

YHuBepcuter oOecredyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMOro MporpaMMHOTO obecnedeHus (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TTOAJICKUT OOHOBJICHUIO MTPH HEeoO0XoaumocTh). bubianorednsiit poH] yKOMILUIEKTOBAaH
MeYaTHBIMU M3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YaloIIerocs W3 4ucia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCIUILINHY.

OOyuatomuMmcs obecriedeH JocTyn (yAalleHHBI JOCTYI), B TOM YHCIE B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboueit mporpaMme IUCHUIUIMHBI U MOAJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HHBAIUAOB oOOecnedeHbl NeYaTHBIMU W (WJU) BJIEKTPOHHBIMU
o0pa3oBaTeNbHBIMH pecypcamMu B popmax, aIaiTUPOBAHHBIX K OTPAHHUYEHUSIM UX 3/I0POBBSI.
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