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AHHOTANMA

B kypce uznaratorcsi COBpeMeHHBIC TIPE/ICTABICHHS] O OMOXUMUU, METa0OJIOMUKE U PEIOKC-OMOIOTHH, TECHO
CBA3aHHBIX C PA3NUYHBIMHM IMIPOLIECCAMH B KIETKax M TKaHAX. JlaloTcd OCHOBHBIE NPEACTABICHUA O
MEeTa0OMUYEeCKUX IMPOIeccax KIETKH, O Pa3jMYHBIX METOAaX aHalln3a OMOXMMHYECKUX/METa00INIeCKUX
MPOLIECCOB M KOJWYECTBEHHOTO OIpenesieHus] KIIOYEeBBIX HHTepMEAHaroB. B Kypce Takxe AaroTCs
MPENICTAaBICHUS O PEINOKC-OMOJIOTHH, aKTUBHBIX (POpMaxX KUCIOPOAA, WX POJIM B PETYISIIUU OMOIOTHYESCKUX
MPOIECCOB U O PEIOKC-3aBUCHMBIX MOCT-TPAaHCIAIMOHHBIX MOAUQUKauix O0enkoB. HakoHell, BO Bcex 3THX
pasaenax npeCTaBICHbI JaHHBIE O BO3MOXKHOCTH HAIIPABICHHOHN PETYISIIIAA METa00INIECKUX TIPOIIECCOB IS
TepaIruu OHKOJIOTUIECKUX, MHPEKIIMOHHBIX U 2y TONMMYHHBIX 3a00JICBaHUH.

1. lean u 3apa4n

Henp AucoMnInHBI
c(hopMHUpOBATh MpPEACTABICHUS 00 OCHOBHBIX METAa0OJIMYECKUX MpoLeccax KIETKH, MX POIH B
noaaepKaHuM pocta u U epeHIMPOBKY KIETOK, a TAKKe BKJIAJE OTACIbHBIX IMyTel U METabOINTOB
B MOJICP>KaHUH SHEPreTUUYECKOro OaslaHca KIIETKH.

3agauu AUCHMILIHHBI
* TIOJYYCHHUE MPECTABICHUI 00 OCHOBHBIX META0OIMUECKUX MPOIECCaX U UX BKJIAJC B MOAICPKAHUN
nponudepanuu 1 qupPepeHITMPOBKU KICTKHU;
. O3HAKOMIICHHE C HENaBHUMH (QYHJAaMEHTAILHBIMA OTKPBITUSIMH B O0NacTH OWOXUMHUH H
METa0OJIOMUKH;
* TIONyYCHHUE MPEACTABICHUN 0 METOJaX aHAJIN3a META0OIMICCKOTO CTATyCa KJICTKH M KOHIICHTpaInii
KJIIOYEBBIX META0OJINTOB;
*  U3y4YeHHE MPUMEPOB (HapPMaKOIOTHUECKOTO BO3ICUCTBUS HA OT/CIIbHBIE METa0OJIMUYECKUE MYTH
KJICTKY JUUIsl TEPAITUU Pa3IMYHbIX 3a00JICBAHHI;

*  03HAKOMJICHHE C OCHOBAMH PEIOKC-OMOJIOTHH: TEPMHHOJIOTHH, METOJOB aHAJIN3a aKTHBHBIX (OpM
KHACJIOPOAa M HMX POJM B PETYISIHU KIETOYHBIX IPOIECCOB, a TAaKXKE C PEIOKC-3aBUCHMBIMHU
MOCT-TPAHCISIIIMOHHBIMUI MOTUDUKAIMSIMHA OEITTKOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHUS KOMIIETEHIIMH

OIIK-2.1 NmeeT npeacTaBieHre O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4Yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
npobiemMax HayKd U TEXHHKH B 00JIACTH CBOCH |Mcciie/ioBaHU B o0macTu  cBoeld  mpodeccroHalbHON
poeCCHOHANBHON I TENFHOCTH, CIIOCOOCH | AESTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

IMK-1.5 CnocobeH co3naBark NpOrpaMMHBIE CpPEACTBA W
0a3pl JAHHBIX, HWCIHOJb3yeMble B OHWOMHXCHEPHH H
OMoMH(pOpPMAaTHKE

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U

UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH
M3y4aeMBIX SBJIICHUN U MPOIECCOB, CHCTEMHO
aHaJM3UPOBATh HAYy4YHbIE MPOOJIEMBbI, OITyYaTh
HOBBIE HAYYHBIE PE3yIbTaThI

[IK-1.4 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE

pEe3yJIbTaThI
IMK-2 CriocobeH caMOCTOsTENHHO WK B [MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
KauecTBe WiIeHa (PYKOBOAUTENS ) MAJIOTO Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
KOJUIEKTHBA OPTaHU30BBIBATh M POBOINTH NyOIMKalUK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIIUSIX

HAaY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)




B pe3ynbrare 0CBOCHHS AUCIUILTMHBI 00yYaIOIINECs TOIKHBI
3HATh:
- (¢yHAaMEHTaIbHbIC OCHOBBI OMOXHMUMU;
- COBpPEMEHHBIC METO/IbI OMOXMMHUH U META0OJIOMUKH;
- BO3MOXXKHOCTHU MPUMEHEHHSI HHITMOUTOPOB META00INYECKUX (PEPMEHTOB B KaUueCTBE JICKAPCTBEHHBIX
npenaparos.
YMETh:
- (opmynupoBaTh U CTaBUTh 3aJ[a4y HAyYHOTO UCCIICIOBAHUS;
- BIAJICTh TEXHUKOH IOKMCKA M aHaJM3a WHPOpMaIMY, HaxoauMon B MHTepHeTe;
- TMPEICTaBJIATH MOJYYCHHBIC PE3YJIbTaThl HCCIICIOBAHUI B YCTHOM 1 HAIIIIHOH (opme;
- JleNaTh MPaBHIBHBIC BBHIBOIBI M3 COTIOCTABIICHUS PE3YJIbTaTOB TEOPHU M IKCIIEPUMEHTA;
- TMPEICTaBJIATh MOJYYCHHBIC PE3YJIbTaThl HCCIICIOBAHUI B BUIC TPa)UKOB, THArPAMM U TEKCTa;
- TIOJNB30BAaThCSl CBOMMHU 3HAaHHMSMHU IS PEUICHUS (YHIAMEHTAIBHBIX M TPHKIAJHBIX 3a1ad U
TEXHOJIOTUYECKUX 3a71a4.
BIIAJICTh:
- HaBBIKAMU aHaju3a 00JbIIOro 00beMa HHPOPMAITUH U JAHHBIX;
- HaBBIKAMH CaMOCTOSITEIBHOM PadOTHI C HAYYHBIMU CTAThIMHU M ITyOIHKAIHSIMU;
- HaBbIKaMU IUTAHUPOBAHUSI U TIPOBEICHHS HAYYHO-HCCIICI0BATEIBCKIX MPOCKTOB,;
- HaBBIKAMH I'PAMOTHOM CTaTUCTUYECKOH 00pabOTKU pe3ynbTaToB NPOBEICHHBIX SKCIIEPUMEHTOB U UX
NpE/ICTaBICHUS B BU/IC IPApHKOB, AUATPAMM M TEKCTa.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Imukonu3 W cBA3aHHBIE C  HUM
1 Merabonuueckue myTd, Iuka KpeOca. 6 6
AJBTEpHATHBHBIC HWCTOYHUKH YIIIepoja
mutst iukora Kpedca. OHKOMETaboHUTHI
JlpixarenpHasi aKTUBHOCTh MUTOXOHJIPHIA,
2 CTPYKTypa MUTOXOHAPUH. 5 6
CymnepkoMIuiechl
Metabonu3mM  KUPHBIX  KHCIOT U
3 TPUTIHIIEPUIOB. Mertabonuzm 6 9
HYKJIEOTHOB. Hyxkneos(t)ugasie

HWHT I/I6I/ITOpBI peIIMKallu BUPYCOB

Mertabonu3m TpunrtodaHa, apruHUHA,
4 MpOJINHA, Cepo-CcoaepIKaIINX 5 9
AMHHOKHUCIIOT, OMOT€HHBIX ITOJINAMHUHOB

5 MeTtoast aHajauza KJI€TOYHOIO 5 9
MeTaboIu3Ma

6 Posb Oprasesu B KJIETOYHOM 6 6
Merabdonu3mMe

7 Penokc-0ouomorus 6 9

N3meHeHnss MeTabOIMYECKUX MPOLECCOB
8 IIpU OHKOJIOTMYECKUX, AyTOUMMYHHBIX U 6 6
WHQEKITMOHHBIX 3200JIEBaHUSIX

Htoro yacos 45 60

[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. I'mMxonu3 1 cBsI3aHHBIE C HUM MeTabonnueckue myT, nuki KpeGca. AnbTepHaTUBHBIE HCTOYHUKU
yoiepoaa ains nukiia Kpedca. OnkoMeTabomuTs

Imukomm3 u 3¢ddexr Bapbypra. IleHrozo-docdarnpiii myTb, OHOCHHTE3 CEpHHA W DIHLMHA,
¢donarHeii MK, TpaHCTIOPT MHpyBaTa B MUTOXOHApHH. KaHOHMYECKHH M HEKAHOHWYECKHN ITMKII
Kpebca, onkomeTa®onuTsl. [TyTaMHHOIN3 U OKHUCJICHUE KUPHBIX KHUCIIOT, UX POJb B MOJAEPKaHUN
akTHBHOCTH IMKia Kpebca. Anerar kak JOHOp ymiepoaa. Jlakrar-3aBucumMasi ocT-TpaHCIILUOHHAS
MoauGHUKaIHs OEIKOB.

2. JlpixaTtenpHasi akTUBHOCTh MUTOXOHJPUH, CTPYKTYpa MUTOXOHApUN. CynepKOMILIECHI

CTpykTypa MUTOXOHAPWUNA W MHUTOXOHJPHAILHOTO PETHUKYIyMa. PecnuparopHbie KOMILIEKCHI W
CYIIEpKOMIUICKCHI. Pa3o0mmTeny IpIxanusl.

3. MeTta0oau3M KHUPHBIX KUCIOT M TPUIIMLEPUA0B. Mertabonu3m HykineotunoB. Hykieos(T)uaHsle
WHTUOUTOPBI PETNTMKALIH BUPYCOB

CuHTe3 XKHUPHBIX KUCIOT M TPUDIMLEPUIOB, CUHTE3 HENPEAETbHBIX >KUPHBIX KHCIOT. bruocunres
IIypUHOBBIX M  NMPUMHIMHOBBIX  HyKJIeoTHIoB. Hykieo3un- W HyKI€OTHIKUHA3bL.
MoauduuupoBaHHble HYKJICO3UABl W HYKICOTHABI KaK MPOTHBOPAKOBBIE M NPOTHBOBUPYCHBIE
IIpenaparhl.

4. Merabonmu3M TpuntodaHa, apruHWHA, TPOJIUHA, CEPO-COJCPKAINUX AMHHOKHUCIOT, OMOTEHHBIX
MOJIMAMHHOB

Mertabonu3m tpunrodana. Metabonuzm METHOHWHA U IMCTEUHA. MIMIIOPT LKUCTHHA B KIETKY U €r0
CBsI3b C MeTabonm3MoM DimyTamara. Lluks MoueBMHBI M MeTaboIM3M OHOTEHHBIX IOJMAMUHOB.
[TonnamuH-onocpenoBaHHasl MOCT-TPAHCISLIUOHHAs MomuuKanus OenkoB. MeTaOonu3M M LUKI
NPOJIMHA, €r0 pojb C PEryjsdlMuU JAbIXaTeJIbHOM AaKTUBHOCTH MUTOXOHApUH U OHOCHHTE3a
HYKJIEOTHOB.

5. MCTO,I[BI aHaJIM3a KJICTOYHOro MeTaboInu3Ma

KomopumMerpudeckue TeCT-CUCTEMBI, BEICOKOA(PGEKTUBHAS JKUKOCTHAS XpoMaTorpadusi, ra3oBas u
KHUJIKOCTHAsI XpoMaTorpadus ¢ Macc-ClIeKTPOMETHYECKOU JIeTeKIue MeTadonuToB. Mcmnons3oBanue
13C-, 15N, 2H-Me4yeHHBIX META0OIWTOB JJIsi aHalU3a CKOPOCTEeH MeTabOIMYECKHX IPOIECCOB.
Pecriupomerpust u  TexHonorms Cuxopce. [lmazma-momoOHBIE KynmbTypalbHBIE CpPEAbl  JUIS
HCCIeI0BaHNs MeTa00IM3Ma.

6. Ponb OpraHcCilI B KIICTOYHOM MeTaboIu3Me

Jlokanuzaums merabonuyeckux (QepMeHTOB. Poilb MUTOXOHApPHH W TMEPOKCHMCOM B KaTabomu3me
KHUPHBIX KHCJIOT. JIN30COMBI W MX POJIb B XPaHEHHH META0OJINTOB M PErysiiud MeTadoiM3Ma.
Mertabonau3m HMOHOB KaJIbLUS u poib SHJOIIa3MaTHYECKOTO peTUKyIyMa.
MeMOpaHbI-aCCOLMUPOBAHHBIE C MUTOXOHJPUSIMH U UX POJIb B KIIETOYHOM METa00IN3Me.

7. Penokc-0uosorus




AxTHBHBIE (OPMBI KHCIOPOAA U MX B3aMMOIIpeBpalieHus. MeToabl aHaimu3a ypOBHEH MpPOLYKLUH
aKkTUBHBIX (GopM kuciaopoaa. CHCTeMBl 3alIMTHl KJIETKH OT AaKTHBHBIX (OPM KHCIOpPOZA.
AnTnokcumantel U anekTpoduibl.  DepponTo3.  Pemokc-3aBUCHMBIE  TOCTTPAHCISAILMOHHBIC
MoaudUKaIuy OEIKOB.

8. H3meHeHus MeTaOOIMYECKMX TIPOLECCOB IPH OHKOJIOTHYECKHX, ayTOMMMYHHBIX U
WHQEKITMOHHBIX 3200JIeBaHUSIX

Mertabonuueckasi TEepecTpoiika KIETOK MNpH 3JI0KaYeCTBEHHOW TpaHchopmanuu. Pazmuuus B
MeTabom3Me KIETOK TEPBUYHON OIyXOJM W METacTasHUpyIOIIMX KJIeTOK. VMMyHOMETaOOIH3M.
[lepectpoiika MeTabomm3Ma KIETKM TNPH BUPYCHBIX HH(MEKIUIXK. BO3MOKHOCTH MpHUMEHEHHUSI
WHTHOUTOPOB METa0OJIMYECKUX (PEPMEHTOB B KaueCTBE NPOTHBOOITYXOJEBBIX, HMPOTHBOBHPYCHBIX
IpenaparoB U JEKapCTB AJIs TEPAuy ayTOMMMYHHBIX 3a00J1€BaHHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

basoBas xadenpa uMeeT B HATMYMK JaHHYIO JINTEPATYPY:
1. Henscon, Kokc: OcnoBsl 6uoxumun Jlennnmxkepa, 2022

JomnonHutenbsHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. Hayunsle xxypHanbl (MonekyisipHas Ouonorusi, buoxumusi, Acta Naturae, u Jp.), JOCTYIHbIEC Yepe3
Internet HayuHbIe XypHaibl: http://scitation.aip.org/, http://www.sciencemag.org.

2. HoctynHble uepe3 Internet 6a3pl JaHHBIX ¥ OMonH(popMarnueckue mporpammsl: Pubmed — NCBI,
OMIM — NCBI, UCSC Genome Browser u ap.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3ansituii notpedyercs Zoom. Google Drive mis noctyna k Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaMUUE BO BpeMsi 3aHITHI cMapT(GOHOB/HOYTOYKOB /ISl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, npocityllaBIINi Kypc, JOKEH C OHOM CTOPOHBI, OBIAJETh TEOPETUUECKUM AIIapaToM, a C
JPyroi CTOPOHBI, JOJDKEH HAyYHUTHCS NPUMEHATH MOJyYECHHBIC 3HAHWS Ha IPAaKTHKE. YCIEIIHOE
OCBOGHHE Kypca TpeOyeT caMoCTOsATeNnbHOW palboTel cTyneHTa. B mporpamme Kypea uis
CaMOCTOATENBHOM paboThI CTyIEHTa HaJl TEMOM OTBOJIUTCS MUHUMAJIEHOE BPEMS.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— npopaboTKy yueOHOro mMarepuaia (1o KOHCIEKTaM, yueOHOI 1 Hay4HOI IuTeparype),

— YTEHHE Y KOHCIIEKTHPOBAHUE JOTIOJTHUTEIHHON JINTEPaTyphl,

— MOATOTOBKY OTBETOB Ha BOIIPOCHI, IPEJHA3HAYCHHBIX IJI51 CAMOCTOSTEILHOTO H3YUCHUS,
— pelIeHue 3a/1a4, IpeAaraeMbIX CTyICHTaM,

— MOATOTOBKY K 9K3aMEHY.



BaxxHo 1oOuThca MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpamaThCsi 3a KOHCYJIBTALUSMH K
npenozasarento. OOs3aTenbHBIM TPeOOBAaHUEM SBISIETCSl BBIIOJIHEHHE JOMAIIHUX DPa0OT, KOTOpHIE
CUCTEMAaTUYECKH CHAIOTCS Ha IPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: BbromeaunuHckre TEXHOIOr N
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U KIIETOYHONW OMOJIOTHI

Kypc: 1

KBaJupuKaAnus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: A.B. IBaHOB, KaHJ. XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBaHN B obnmactu cBoel mpodeccroHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.5 CrnocobeH co3naBarh MpOrpaMMHBIE CpPEACTBA W
0a3pl JAHHBIX, HCIHOJb3yeMble B OHWOMHXCHEPHH H
OMoMH(pOpPMAaTHKE

[IK-1.4 CrnocobeH mNpUMEHATh TeopeTHYecKkue U (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajaue W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaTh

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «COBpeMeHHaSI OMOXUMUSI O6y"IaIOH_II/II\/’IC$I JOJIKCH:

BO3MOKHOCTU NPUMCHCHUA I/IHFI/I6I/ITOpOB METa0OJINYECKUX (1)epMeHTOB B KaQ4YCCTBC JICKAPCTBCHHBIX

3HATD:
- (yHAaMEHTAIbHbIC OCHOBBI OHOXHMUMU;
- COBPEMEHHBIC METOJIbI OMOXUMHUHU B METaOOIOMHUKH;
npenaparos.

yMeThb:

- ($opMyIupOBaTh U CTaBUTH 33124y HAYYHOTO HCCIIEOBAHUS;

- BIIJICTh TEXHUKOH MOUCKA U aHau3a HHPOpMaIuu, HaxoauMoi B MHTepHeTe;

- TPEACTaBIATH NOJTYUYCHHBIE PE3YJIbTAaThl UCCIICAOBAHMN B YCTHON U HAaIVISLIHON (hopme;

- Jle7arhb IpaBUIIbHbIE BHIBOABI U3 COIIOCTABICHUS PE3YJIbTaTOB TEOPUU U IKCIIEPUMEHTA;

- TPEACTaBIATH NOJTYYCHHBIE PE3YJIbTAaThl UCCIICAOBAHMI B BUAE I'PaUKOB, IUAarpaMM U TEKCTa;

- TIOIb30BAaThCSl CBOMMHM 3HAaHHMSMHU IS pEUIeHUs (yHIAMEHTAJIbHBIX M TNPHUKIAJHBIX 3a1ad U

TEXHOJIOTHYECKHX 3aJ1ad.
BJIaJeTh:

- HaBBIKAMH aHaju3a 00JbIIOro 00beMa MHPOPMALIUK U JAHHBIX;

- HaBBIKaMH CaMOCTOSTEIbHOM PabOThI ¢ HAYYHBIMU CTAThIMU U IyOIHMKAIHSIMU;

- HaBBIKAMU IJIAHUPOBAHUS U IPOBEACHUS HAyYHO-UCCIIEI0BATEIbCKUX IIPOCKTOB;

- HaBBIKAMM I'PAMOTHOW CTaTUCTUYECKOH 00pabOTKU pe3ynbTaToOB NPOBEICHHBIX IKCIIEPUMEHTOB U UX
MPECTaBICHHS B BUJe rpa)KOB, AMArpaMM U TEKCTa.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpCEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH HA CJICAYIOMIUC BOIMPOCHI:

1. I'mukonu3 u ero POJIb B IOAACPIKAHUU OMOCHHTETHYECKHUX HYTeﬁ KIJIICTKH

2. KaHoHunueckuii 1 HekaHOHMUYecKui 1k Kpebca, oHKkoMeTaOOIUThI

3. Ponp mmkonusa u APyrux METa0O0IMYECKUX MMpoHeCCOB B NMMOAACP)KAHUN AKTUBHOCTHU LUKJIA erGCﬁ

4. buocunte3 JKUPHBIX KHUCJIOT U TPUTTIMLICPUIAOB




. 1uks1 MOYEBHHBI M META0OJIM3M TPOJIMHA, IIUKIT TIPOJTMHA

. MeTabonu3m moJInaMHHOB

. JlaktaT 1 monMaMuH-3aBUCUMast TIOCT-TPAHCIIAIMOHHAS MOTU(PHUKALIUS OCITIKOB.
. Metons! ananu3a MeTaboau3Ma KIETOK

O ® N W

AxTHBHBIE (DOPMBI KHCIOPOZA, MX B3aHUMOINpPEBpAICHUA W HeWTpanu3auus (GepMeHTaMH |
HU3KOMOJIEKYISPHBIMU COETUHEHUSIMHU

10. BuocunTe3 HUCTENHA U TIIyTaTUOHA
11. Ucnionb30Banre HHTHOUTOPOB METAOOIMUECKIX (DEPMEHTOB B MEIUIIMHE

Bo BpeMsA 3aHATHI MOTYT IPOXOAUTb MHTCPAKTUBHBIC O6CY)I(,Z[CHI/I$I B HaTax Kypca, 4To 6y,Z[CT SABIIATHCA
JIOMAIlTHUM 3aJlaHieM. B03MO)XHO BBINIOJIHEHHE IIaTEHTHOTO IIOMCKAa B Kauye€CTBE CaMOCTOSITECIILHOM
3aga4u. YcnemHoe BBEIIOIHEHHUE BCEX 3aI[aHI/II>'I IO KypCy H BBIIOJHCHUC KOHTPOJIbHBIX CPC30B 3HAHUH
AacT MPEUMYIIECCTBO HA SK3aMCHC.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

. I'mukonu3 1 ero poiib B OACpKAHUN OMOCHHTETHICCKUX ITyTeH KISTKH

. Kanonuueckuit u HekanoHndeckuid 1uki Kpedca, oHKOMeTaboIHTHI

. Ponb mimkonuza u apyrux MeTaboMyecKux MpoIeCCOB B MOAICP>KaHUH aKTUBHOCTH Itukia Kpebca
. BruocuHTE3 JXUPHBIX KUCIOT U TPUTITULEPUIOB

. MeTa0oiu3M noInaMuHOB
. JlakTar 1 monmuamMmH-3aBUCHUMAs TIOCT-TPAHCIISAIIMOHHAS MOIUBUKAIINS OCITKOB.

1
2
3
4
5. ]_[I/IKJ'I MOYCBUHBI U MeTa6OJ'H/I3M OpoJIMHA, HUKII ITPOJINHA
6
7
8. MCTO):[BI aHaJin3a MGTa6OJ'II/13Ma KIJICTOK

9

AKTUBHBIE (OPMBI KHCIIOpOJA, MX B3aUMONPEBpALICHUA M HEUTpanu3anus ¢GepMeHTaMu U
HU3KOMOJIEKYJISIPHBIMU COE€AMHEHUSIMU

10. buocuHTe3 MCTENHA U TTTyTaTHOHA
11. Mcnionb30BaHUEe HHTHOUTOPOB META0OIMUECKUX (PEPMEHTOB B MEIUIIMHE

[TpumMeps! OUIETOB HA DK3aMEHE:

buner Nel

1. Iuxs MoYeBHHBI 1 METaOOIU3M MPOJIMHA, IIUKJI IPOJIMHA
2. Mertabonu3M MoJIMaMHHOB

Kpurepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI CTYACHTY, I[TOKa3aBIIEMy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.



Ouenka xopomo (5 0a/uioB) - BBICTABISCTCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepHal,
IPAMOTHO M IO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTH IOJy4YCHHbIC 3HAHMS Ha IMPAKTHKE, HO
JOIYCKaeT B OTBETE WIM B PEIICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OmeHka ymoBIETBOPUTEIbHO (4 Oaia) - BBICTABIACTCS CTYACHTY, NOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTMYECKOU MOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3/eibl y4eOHON HPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OueHka ymoBineTBOpuTeNIbHO (3 Oamia) - BBICTABIACTCS CTYACHTY, NOKa3aBIIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIETBOPHUTENBHO (2 0aia) - BEICTABISCTCS CTYJCHTY, KOTOPBIN HE 3HAeT OOJbILEH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeynoBiaeTBOpuTeabHO (1 Gayur) - BBICTABISIETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (GpopMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs mnpepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocst 1mo OWJIETy Ha YCTHOM »SK3aMEHE  He JIOJDKeH IIPEBBIIIATh OIHOTO
aACTPOHOMMUECKOTO 4Yaca.



