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HOACHUTEJIBHASA 3AIINCKA

1. MecTto aucuumiinabl B crpykrype OIL

[Iporpamma aucHUIUIMHBL pa3paboTaHa B cooTBeTcTBUM ¢ DenepanbHbIM
3akoHOM «0O0 oOpa3zoBanun B P®» ot 29 nekabps 2012r. Ne 273-D3;
[Toctanosnenuem IlpaBurensctBa Poccuiickoit @eneparuu ot 30 HosiOpsa 2021 r.
Ne2122 «O06 yrBepxknenuu I[lonoxeHuss o0 MOATOTOBKE HAyYHBIX W HAY4YHO-
NeJaroruyeckux  KaapoB B acnupaHtype  (agbroHKType)»;  Ilpukazom
MunucTtepcTBa Hayku U Bbiciiero odpaszoBanus Poccuiickoit @enepauuu ot 20
okTsi0pst 2021 1. Ne951 «O06 yTBepkaeHUu ¢eaepanbHbIX TOCYAapCTBEHHBIX
TpeOOBaHMII K CTPYKType MNporpaMM TMOATOTOBKM HAyYHbIX U HAay4yHO-
NeJaroruueckux KajpoB B acupaHType (aAbIOHKTYPE), YCIOBUSIM HX pean3aliu,
CPOKaM OCBOCHMSI ATHUX NPOrpaMM C YYETOM pa3IUyuHbIX (GopM OOydeHHS,
o0pa3oBaTeIbHBIX TEXHOJOTMH M  OCOOCHHOCTEH  OTHENbHBIX  KaTeropuii
acIMpPaHTOB (aIbIOHKTOB); HOPMAaTHBHO-IIPaBOBBIMU JTOKYMEHTaMH,
PETIAMEHTUPYIOLIMMH MPOLECC MOATOTOBKA HAYYHBIX U HAYYHO-IIEIArOrMYEeCKUX
kaapoB B acnupantype B KITIY wuwm. B.IL. ActrapreBa 1o mnporpammam
acCIMPaHTYpBI.

MecTo AuCHMIUIMHBI B Yy4eOHOM muaHe. J(ucuurmmHa «PuU3HOIOTHUSA
YeJIOBEKa M JKUBOTHBIX» OTHOCHUTCS K DJIEKTUBHOM NHMCUMIUIMHE Y4eOHOro IjiaHa
oOpa3oBaTeabHOM MporpaMMel aciupantypsl. U3yuaercs B 1-2 cemecTtpe.

2. O0beM IMCUMILIMHBI M BUbI Y4e0HOI padoThI

Tpynoemkocth aucuuIuiuHbl coctaBiaser 3 3.e. (108 u4.). Bxmouaer
KOHTakTHYI0 paboTy c mpemnojaBareieM B (opme 3aHATHH JEKIMOHHOTO U
npaktuyeckoro tuna 40 4./ 1,11 3.e. Ha camocTodrensHyio paboTy OTBOAUTHCS
67,85 yacoB / 1,88 3.c.

3. lleab ocBOEHMSI TUCHMILIMHBI

lenb — dQopMmupoBaHUE COBPEMEHHBIX TEOPETUUECKUX 3HAHUM O
MEXaHHW3Max TMPEBpalllEHU DHHEPIMHM W UX PEeryjsiud, O MEeXaHH3Max
TEPMOPETYISATOPHOTO TEPMOT€HE3a U €r0 POJIU B MOAACPKAHUU TEMIIEPaTypHOTO
romMeocTa3a  BBICHIMX  JKMBOTHBIX M 4YEJIOBEKa;  COBEPIICHCTBOBAHUE
AKCTIEPUMEHTATIBHBIX YMEHUH 1 HaBBIKOB.

4. IlnanupyemMbie pe3yJbTaTbl 00y4eHUsI

N3ydeHne »HNEKTUBHON IUCHHUIUIMHBI «Du3noiorus -sHEProooOMeHa u
TEPMOPETYJSILMKU»  CIOCOOCTBYET Pa3BUTHUIO Yy  aCHUPAHTOB  CIEAYIOIIMX
o0Opa3oBaTeIbHBIX PE3YIHTATOBR



Tabnuua

[Tnanupyemble pe3ynbTaThl O0yUeHUs

3a11aq1/1 OCBOCHMHA AUCIHUITIIMHBI

[Tnanupyembie 0Opa3oBaTeIbHBIE PE3YILTATHI

CdopmupoBath y acnupaHTOB
MpeACTaBieHuss 00 OCHOBHBIX

3naem:
OCHOBHBIC HAIpaBIICHUS, OCHOBHBIC HAy4YHbIC

Hay4YHBIX npobiemMax U | po0JIeMbl W JIUCKYCCHOHHBIE BOIPOCHI B
JTMCKYCCHOHHBIX  BOINPOCax B |COBPEMEHHON (HU3MOIOTUM HSHEprooOMeHa U
COBPEMEHHOW  (PUBHOJIOTUH U | TEPMOPETYJISAIIHH.
OmoxuMuM  3HeprooomeHa U | Ymeem:
TEPMOPETYIISALUN KPUTUYECKHU aHaJIM3UPOBATh, JaBaTh
OOBEKTUBHYIO  OILICHKY HOBBIM  Hay4YHBIM
TIOCTHKEHUSIM.
Braoeem:
METOOJIOTUEN CUCTEMHOTO 51
MEXIUCIUIUIMHAPHOTO MOJAX0/I0B K U3YYCHUIO
MEXaHU3MOB MpeBpaIeHUM SHEPTHH,
TEPMOPETYISATOPHOTO TEPMOTEHE3A.
CdopmupoBars mpeacTaBieHus | SHaem:
00  WCIOJIb30BAaHMHM  PA3HBIX | OCHOBHBIE BU/IbI (hU3U0JIOTUYECKOTO
BUJIOB (hU3MOIOTHYECKUX | DKCTIEpUMEHTa  (OCTpBIM, XPOHUYECKHH, In
AKCTIIEPUMEHTOB, Ja0OpPATOPHBIX | Vitro, OOIIENpUHITEIE TpPeOOBaHUS  ATHUKHU
Mojenei B (hU3M0JIOTHH | TIPOBEICHUS (hU3U0JIOTUYECKOTO
SHEpProoOMeHa U | SKCTIEpPUMEHTA.
TepMoperynsauuu..  PasBusarts | Yueem:
yMEHUS TJIAHUPOBAHUSI | CTABUTh 3a/1a4u TUISt MIPOBEICHUS
(hU3U0JIOTHYECKOTO (hU3U0JIOTUYECKOTO HCCIeIOBAHUS u
AKCTIEPUMEHTA MJIAHUPOBATh €r0 OCHOBHBIE 3Tarbl B 00JIaCTH
dbuznonoruu sHEeprooOMeHa U
TEPMOPETYJISAIIUU.
Braoeem:
HaBblIKaMU  paboTBl ¢  J1aOOpPaTOPHBIMU
KUBOTHBIMHU, C KPAaTKOCPOUHBIMU KJIETOUYHBIMU
KyJbTypamMH, BJIaJIETh METOJAaMU  OLICHKU
(YHKIIMOHATBHOTO COCTOSTHUS
(U3UOJIOTHYECKUX  CHUCTEM  4YeJOBeKa W
KUBOTHBIX.
Pa3BuBath 3HAHUS o | 3uaem:
KJIACCUYECKUX M COBPEMEHHBIX | METOIbI OIICHKH WHTEHCUBHOCTHU
MEeTOJax OIICHKH | PDHEPrOOOMEHa  Ha  YpPOBHE  CYCICH3UU
MHTEHCUBHOCTH JHEProOoOMEHAa | MUTOXOHJPHUHN, KIETOYHBIX KYJIbTYp, TKaHEH,
Ha  YpOBHE  MUTOXOHJIPHUM, | OpTraHOB, OpraHU3MA.
KJIETOK, TKaHEM, OpraHoB, | Ymeem:
opraHm3mMa B  Ie€JIOM, O |paboTaTh C COBPEMEHHBIM (HU3UOJIOTUUECKUM
MIPUMEHECHU U METOJIOB | 000PYOBAHUEM.




OMOXMMHYECKOTO aHanusa, | Braoeem:

METOJ0B MOJIEKYJISIPHOM | HaBBIKAaMU 1ab0paTOPHBIX METOJIOB
ouonoruu pu aHaJIM3€ | UCCIENOBAaHUS C HCIIOIb30BAHUEM Pa3IUYHBIX
MEXaHU3MOB  DHEPreTUYECKUX | SKCIIEPUMEHTAIBHBIX Mozenein "
MIpEBpALICHU, pa3BUBATh | COBPEMEHHOT'O 00OPY10BaHUS.

YMEHHUS WU HaBBIKU pPaOOTHI C
COBPEMEHHBIM 000PYyI0BaHUEM

5. KoHTpoab pe3yjbTaTOB OCBOeHHMsI TMCHHMILUIMHBL B Xome u3ydyeHuUs
JTUCITUIUTHHBI MCIIOIB3YIOTCS TaKHE METOJIBI TEKYIIEro KOHTPOJS YCIEBaeMOCTH
KaK Hay4yHbId JOKJIaJ, 3alluTa Ja0opaTOpHBIX pPabOT, KOHTPOJbHAas pabdora.
[TpoMesxyToUHast aTTecTaIus — 3a4eT.

6. IlepedyeHb o00pa3oBaTeJbHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIpHU
OCBOCHUH JTUCIIUTUIMHEI, B TOM YHCJIE U JUCTAHIIMOHHBIC.

1. CoBpeMeHHOE  TpagUIMOHHOE OOydeHHe (JIEKIMOHHO-CEMHHAPCKO-
3a4eTHas CUCTEMa):

B Ipoliecce 00y4eHUsl TUCIMILIMHBI OYAYyT MCIOIB30BATHCS pa3HOOOpa3HbIe
BUJIBI ICSATEILHOCTH aCMPAHTOB, OPraHU3aMOHHBIE (DOPMBI U METOJIbI O0yUCHUSI:
NPAaKTHYECKUE 3aHITHA, CaMOCTOSATENbHAss paboTa acMUpaHTOB, MOIYyJIbHAs
TEXHOJIOTHSI, MHIWBUIyalbHas, (pOHTAIbHAS, TpynmnoBas (OPMbI OpraHU3alUU
y4eOHOH AeSITeNFHOCTHA aCTUPAHTOB, MX COYSTAHUE U JIP.

2. [legarornyeckue  TEXHOJOTMM  HAa  OCHOBE  AaKTHBH3AIUd WU
WHTCHCU(DHUKAIINY IeATETHPHOCTH YJalluXcsl (aKTUBHBIE METOABI O0yUeHUSs):

- npoOieMHoe 00yUeHHUE;

- UIHTEPAKTUBHBIC TEXHOJIIOTHH (TUCKYCCHsI, Ae0aThl, MpoOIeMHBIA ceMUHap,
TPEHUHTOBBIE TEXHOJIOTHH);

- TEXHOJIOTHSI MHTEHCU(UKAIIMKA 00yUeHHUSI Ha OCHOBE CXEMHBIX M 3HAKOBBIX
Mojenell yueOHOro MaTepHana.



1. Opranu3anuOHHO-METOAUYECKUE TOKYMEHTBI

1.1. TexHosiornyeckasi Kapra 00y4eHus: AUCUHUILIHHE

(oO1mrast TpyZ10eMKOCTh 3 3.€.)

Bcero [Ipaktuueckue| CamocrosiTen
HaunmeHnoBanue pa3aennoB U TeM JUCHUILTAHBI Konrakrueie | Jlekmuu | JlaboparopHbie

4acoB 3aHATHUS pHas pabora
Pasnen 1. Dueprerudeckuii 00MeH 48 18 6 12 30
Tema 1. Tepmoounamuueckue ocnogvl memabdonuzma. Obwas 8 3 1 2 5
cxema 9Hep2oobmena dcusomuoll kiemxu. Ilpedcmasnenus oo
9Hepeemu1ecKux 8ai0max Kiemxu
Tema 2. CospemeHHble npeOCmMasieHus O CMPYKMYPHOU 8 3 1 2 5
Op2aHU3aAYUU  MEXAHUBMAX — DJIeKMPOHHO20 MPAHCNOpmMa U
xemuocmomuyeckoeo conpsixcerus 8 ITL. Buodwl pabom 3a cuem
onepeuu oenoma-mioH .
Tema 3. Coepemennvie npobremvl MONEKVIAPHO-KIEMOYHOU 8 3 1 2 5
OuosHepeemuxu.  JJuHamuka — MUMOXOHOpUL 6  KilemkKe:
mexanusmol,  peeyiayusa.  TokcuuHocmbv — Kuciopooa U
AHMUOKCUOGHMHbIE CUCEMbl MUMOXOHOPULL U KIIEMKU.
Tema 4. Cospemenuvie npodnemvi. MonexkynsipHvle MexaHu3mol 8 3 1 2 5
Maxumemaoonu3Ma MAeKORUMAaowux u nmuy.
Tema 5. Duepeemuueckuti 0ooMmeH HA YpOBHE MKAHEl, OP2AHOS, 8 3 1 2 5
Op2anHu3Ma 8 YeaoM.
Tema 6. Cospementvle npodiembl SHEPeeMUKU OPeAHUIMA. 8 3 1 2 5
Ouepeodenonuposanue 8 HCUposbiX MKAHAX U €20 Pe2yAYUSL.
Memabonuueckuti cuHOpOM.
Pa3nea 2. Tepmoperyasinus 59,85 22 8 14 37,85
Tema 7. Tennoobmen, memnepamypuuii comeocmas. Oowast 8 3 1 2 5
opeaHusayus YHKYUOHATbHOU CUCTEMb] MEPMOPESYIAYUU )
8BICULUX HCUBOTNHBIX
Tema 8. @axynbmamugHblil MEPMOPe2YIAMOPHbIU MEPMO2EHe3 8 3 1 2 5

KaK pazooujerue mexcoy npoyeccamu npou3eoo0cmeda S3Hepuul u




PA3HLIMU UOAMU KTIemOounblx pabom. Mexanusmol
COKpAmMumenbHo20 U HeCOKpamumenbHo20 mepmMo2eHesd.

D gexmopur.

Tema 9. Pazoowarowuii 6enox UCPI. Cmpoenue, nokanuzayus, 8 3 1 2 5
MeXAHU3M PYHKYUOHUPOBAHUA.
Tema 10. bypas srcuposas mxkans (BXKT) maexonumarowyux. 8 3 2 2 5
Anamomus, eucmonozus,, OCHO8Hble MemaboIuyecKue nymu.
Cnacaemvlie pynkyuonHanbHo20 pezepea meniooopa308aHus.
KBeowcesasn srcuposas mxkans
Tema 11. Hepenas u neuposHOOKpUHHAS pe2yAyus 8 3 1 1 5
mepmozeHe3a 8 bypoul Huposol mxkanu. I Opmonsl, cueHaibHvle
nymu
Tema 12. @uno- u onHmozenez mepmMo2eHHbIX HCUPOBLIX MKAHEU. 19,85 7 2 5 12.85
Tepmocennvie dHcupogvle MKAHU NPU A0ANMAYUU K CPEOOBbIM
gaxmopanm.
[IpomexyTouHas aTTecTalys — 3a4eT 0,15 0,15

NTOI'O 108 40,15 14 26 67,85




1.2. COAEP KAHME JUCIUIIJIMHBI

Paznen 1. Jneprernueckunii o0mMeH

Tema 1. Tepmoounamuueckue ocHoevl memaborusma. Qowasa cxema
IHepzooOMena dcueomuou kiemku. IIpeocmaenenus 00 IHepzemuuecKux
6anI0mMax Knemku

Pacuer wu3meHenuit cBoOoaHoW »3Hepruum pAenbra G° W craHmapTHOU
cBOOOHOM »Hepruu nenbTaG® XUMUYECKOM peakuuu Ui OLCHKU ee
CaMOITPOU3BOJIBHOIO MNpoTeKkaHus. PacueTsl n3MeHenus aenbtaG® m aenstaG
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakunu. ATP-AJ/IO uukn u nepeHoc
SHEPruM OT TMyTeld OMOJIOTHYECKOTO OKHUCICHHS K DHEPronoTpedIIsionum
mpoueccaM. JTanbl W OCHOBHbIE MeTa0OJMYeCKHe TyTH Karadoimu3ma
MOHOCAXapHua0B, >KUPHBIX KHUCIOT,aMUHOKHUCIOT. LUK TprKapOOHOBBIX KHUCIIOT
KaKk oOIMHA MyTh OKMCIEHHUS JBYYIJIepoaHbIX ocTatkoB. CyOcTtpaTHoe U
okuciautenabHoe  (pochopunupoBanue. HcmomnwzoBanue sHepruu ATD B
OWocuHTE3aX, [JIi AaKTUBHOTO TpAHCIOpTa MOHOB uepe3 MeMOpaHbl, JUIsd
COBEpIIEHUSI MEXaHNYECKON pabOThl. DHEPreTUUECKUE BATIOTHI )KUBOTHOM KIIETKHU:
SNIEKTpOXUMUYecKkue moteHmuansl H™ u Na', makpospru. BTOpHYHO aKTHBHBIN
TPAHCIIOPT  AMUHOKHCIIOT, TJIOKO3bI B  KIETKYy 32 CYET DJHEpPruu
IIEKTPOXUMUIECKOTO IpajineHTa HOHOB Na ',

Tema 2. Coeépemennvie npeocmagieHuss 0 CMPYKMYPHOU OPZAHU3AUUU
MEXAHUZMAX ITIEKMPOHHO20 MPAHCNOPMA U XEMUOCMOMUYECKOZ0 CONPAIHCCHUSA
6 ITI]. Buowt pabom 3a cuem 3nepzuu oeavma-mio H*

Nnentudukanyss KOMIOHEHTHOIO COCTaBa U IOCIEJOBATEIBHOCTH
nepenocunkoB OTI[ B paborax Keinuna, bomna. JlokazaTenbcTBa JoKamu3ayuu
OTL Bo BHyTpeHHeW MeMOpaHe MHUTOXOHIApPUM B paboTax sabopaTopuu
Jlennnxepa. IToucku MEXaHHU3MOB CONPSHKEHUS OKHUCJICHUS 17}
dochopunupoanuss B OTL. Xemuocmoruyeckas Teopusi Muruemia, ee
AKCIIEpUMEHTAIbHBIE JIOKa3aTelbcTBa B paboTtax B. CkymnaueBa u 3. Pakepa.

Meroasl n3ydyeHus nepeHoca 31ekTpoHoB B OTLI. Brinenenue, cocraB u
CTPYKTYPHBIE OCOOEHHOCTH JbIXaTEIbHBIX KOMIUIEKCOB. YdacThe yOMXWHOHA U
LATOXPOMOB B TIEPEHOCE DIJIEKTPOHOB. OyHKIIMOHAJIBHBIE KOMOMHAIMU
IbIXaTEIbHBIX KOMIUIEKCOB — pECIHMPACOMBl B  IEPEHOCE  BJIEKTPOHOB.
BO3HUKHOBEHHE AIEKTPOXUMHUYECKOTO TOTEHIMada HPOTOHOB BOAOpOJA Ha
BHyTpeHHe MemOpane. Crtpoenne u MexaHu3Mm paboTel AT®-cuHTETa3bI.
HpixaTenbHbld  KOHTpodb. Koadduuuent P/O. PazoOiuienune OKUCIUTETHLHOTO
dbochopunupoBanuss u  apixaHud. OmnpeneneHue CKOPOCTH — MOTPEOJICHUS
KHCJIOPOZIA BBIJCICHHBIMH MHUTOXOHAPHUSAMH JUISlI OLEHKH DHEPreTHYECKUX
IIPOLIECCOB B HUX.



Tema 3. Coepemenusvie npoodnemvt Ouodnepzemuku. Junamuka
MUMOXOHOPUIL 8 KNlemKe: MexXanusmol, pecyaayui. Tokcuunocms Kuciopooa u
AHMUOKCUOAHMHbBIE CUCHEMbL MUMOXOHOPUIL U K/1eMKU

ConepxaHue MUTOXOHJAPUNA H HMX OKHUCIMUTEIbHAS AaKTUBHOCTH MIPHU
cTapeHrr. MeXaHU3Mbl PEIUIUKAIMU MUTOXOHAPUH, POJIb MUTOXOHAPHUAIBLHOTO U
a1epHOrO0 TeHOMOB. benkoBeie kommuiekcel: TOM, TIM, PAM u SAM B
TpaHcnopte W (ONAMHIE MUTOXOHIAPUANbHBIX OenkoB. DyHKIMOHATbHAS
AKTUBHOCTh MUTOXOHJIPUU TIPU HMX CIUSHHUH, POJIb APOOJEHUS MHUTOXOHIPHUI B
KiIeTke. Mwutody3uHbl B CIUSHUM HapyXHbIX MeMmOpaH, Oemok OPA wu
KapJIMOJIUTIMHBI B CIIUSIHUY BHYTPEHHUX MeMOpaH. 3HaUY€HHUE, BUIbl U MEXaHU3MBI
mutodparun. KoopauHanus MHUTOXOHApPUATIBHOTO OHOreHe3a U MHUTOGArUU.
PGClansda u ero curnanmbubie nytu (AMPK, p38MAPK, NO u cGMP) B
perymsiuun  MuToXoHnapuoreHeza. Nrf2/ARE  curHanbHbli  Kackaa. Poib
PGClanbda u Nrf2 npu ctapeHun u HelipoiereHepaTUBHBIX 3a00J1eBaHUSX.

[Iponykuusa cBoOOAHBIX panukanoB kuciaopoaa (ROS) neixaTenbHbIMU
kommuiekcamu OTLl. Jlokanuszanusa, mMexaHuU3Mbl. AHTHOKHCIAHTHBIE CHUCTEMBI:
Mn-SOD, KaTajasa, THOPEIOKCUHIIEPOKCHUA3a, [JIFOTaTUOHPEAYKTA3a.
@uznonoruyeckas poiab MUTOXOHApHAIBHBIX ROS. Ponb MuTOXOHIpuii B
aroITo3e.

Tema 4. Cosepemennvie npoodnemvt Ouosnepzemuku. MoneKynapuule
MEXAHUIMbBL MAXUMEMADOAUIMA MIIEKONUMAIOWUX U RMUY,

Duepretuueckas 3¢pdexTuBHOCTE Na'/K'-AT®a3bl y 3KTOTEPMOB H Y
saaorepmMoB. CyOcTpatHble HMKIBL:  (QochodpykTokuHaza — ¢GpykTo30-1,6-
docdaraza; nunonauz-nunorenes. Jueprerudeckas d3ppexrusHocts DT u yreuka
H' (paso6maromiue 6enku, ATD/AJ[D-TpaHcaokasa).

Tema 5. Dnepzemuueckuii 00men na ypoene mkaneil, op2anos, OP2aHuIMa
6 uenom

Koaddunment mnoneznoro pgedctBus Ouojgoruyeckol padboTel. MeTonbl
U3MEpEHHsI MHTEHCUBHOCTH YHEProoOMeHa: MpsMasi U HempsiMasi KaJopHUMeTpHsl.
PacyeTbl HWHTEHCHBHOCTH JHEpProoOMeHa TIO TOKaszaTelsM Ta3000MeHa.
[TapameTpsl OOMEHHBIX MPOIIECCOB KIIETOK YPOBEHb MOJACPXKaHUs IEJI0CTHOCTH,
YpPOBEHBb TOTOBHOCTH, YPOBEHb aKTHBHOCTHU. [lapaMeTpsl 0OMEHHBIX MPOIIECCOB B
L[EJIOM OpraHu3Me: OCHOBHOM 0OMeH, OOMeH Tokos, pabouas mpuOaBKa,
cnenuUUeckd IWHAMUYECKOE JICWCTBHE THINW. BiusHue moma, Bo3pacrta,
pa3MepoB TejJa Ha WHTCHCUBHOCTh OCHOBHOTO oOMeHa. JIO/KHBIM OCHOBHOMU
oomeH. llpuynHBl WHANBUAYATHHONW BapuaOENBbHOCTH IOKA3aTelsi OCHOBHOTO
oOMeHa.

Tema 6. Coepemennvie  npobdIeMbl  IHEPEMUKU  OP2AHUZMA.
Duepzooenonuposanue € - JHCUPOBHIX  MKAHAX U €20  peynauyusl.
Memabonuueckuit cuHoOpom

Pacnpoctpanenue Oenoil >KUPOBOMW TKaHM B pa3HbIX TaKCOHOMMUYECKHX
IpyIImax »*XUBOTHBIX. MeTabonndeckue myTu Oesoro amumnonuTta. ['opMoHaibHas



peryjsiuus JIMMOJW3a W JIMIIOI€HEe3a: MHCYJHH, TIJIIOKaroH, KaTeXOJaMHUHBI,
KOpTUKOCTEpOUIbl. DYHKIMOHAIBHOE COCTOSIHUE >KMUPOBOM TKAHU W MPOLIECCHI
pPa3MHOXKEHHUSI, HMMYHHBII CTaryc oOpraHu3ma. AJIMINOKUHBI: aJUINOHEKTHH,
JenTuH, (aKTop HEKpo3a ONyXxojdu. Bo3MOXHble NpPUYMHBI  pa3BUTHUSA
PE3UCTEHTHOCTH K JienTuHy. Hapymenue OanaHca urnonus3a W JUIOreHe3a MpU
M30bITKE HYTpUEHTOB. [uneptpoduss u ruOENb aTUNOLMTOB, XPOHUYECKUMN
BOCIHAJIUTEIBHBIA IPOLIECC B KUPOBBIX TKAHSIX, Pa3BUTUE PE3UCTEHTHOCTH K
UHCYJIUHY.

Paznen 2. Tepmoperyasiuusi

Tema 7. Tennooomen, memnepamyphutit 20meocmas. Qouasa opeanuzayus
GYHKUUOHANbHOI cUCmeMbl MEPMOPESYTAUUN Y 8bICUIUX HCUBOMHBIX

Bnusaue TemmnepaTypsl Ha CKOPOCTh (DEpMEHTATUBHBIX peakiuid. TernmoBoi
Oamanc. Temmeparypa Tena, JIOKaJdbHblE  TEMIEpaTypHblE  TI'PAJUEHTBHI.
TeMnepaTypHblii TroMeocTa3 y TOMOHMOTEPMOB. MeXaHU3MBbI MOJJEpKAHUS
TEMIEPATYPHOTO TroMeocTas3a. Perymsuus TEminooTaadu: TEPMOPETYISTOPHbIE
COCYMCTBIE  peakuuu, mnotooriaeneHue. DakyabTaTUBHBIM  TEPMOTECHES.
Tepmopeueniusa. MaterpatuBHbie mporecchl U cTpykTypbl [IHC, oTBeTCTBEHHBIE
3a TEPMOPETYJIALUIO.

Tema 8. Jeonwoyua mexanuzmoe )aKy1bmamueHo20 mepmozeHe3a

OyTHIbHBIE ITUKJIBI U MEXaHU3MbI TEPMOPETYISATOPHON TEILIOMPOTYKIIUH.
OyTrIIbHBIE UKLl HA OCHOBE pazoliieHus rujgponmnza ATD u Ouomornueckoi
pabotel: Ca’’(QyTUnbHBIN LUKI B HArPEBATENLHOM OpraHe TYHIIOBHIX pbIO;
HECOKPATUTEIIbHBIN CapKOJIUIINH-3aBUCUMBII MBIIIICYHBIN TEPMOTCHE3;
COKPAaTUTENbHBIN TepMoreHe3. Pazobiienne oKucauTeabHoro GocopuanpoBanus
u cuHte3a AT B rumorasamyce KapmoBbIX PhI0 W apKTHYECKUX CYCIHUKOB, B
Oypoil >KMPOBOM TKaHU MJICKOTIUTAIOIIKNX ¢ moMotisio 6enka UCP1.

Tema 9. Pazoowarwwuii oenoxk UCPI. Cmpykmypho-@)ynKyuonanvHas
xapaxkmepucmuka, pezynauyus H™ mpancnopma, pecynayun sxcnpeccuu zena

Uctopus otkpeitus u uszydenuss Oenka UCPIL. IlpoctpaHcTBeHHas
CTPYKTypa, MOJICKYJSIPHBIC MOJEIM TpaHCIOKalmu npoToHoB H'. Perymsrus
tpanciopta H" nypunoBeiMu Hykieotuaamu, CBXXK. Metoabl oleHKH
skcripeccun MPHK u  O6enka UCP1 B mnpemapatax >KMpOBBIX —TKaHEi;
KonuuectBennas onenka ¢yHkunoHanbHo aktuBHoro UCP1 mo cBsi3biBaHUIO
I'’A®. Tecr-cucteMbl U METOABI ISl OIPEAEIEHUS IPOTOH-TPAHCIOUMPYIOLIEH
AKTUBHOCTH [0  BAJMHOMHMIMH-WHAYIIMPOBAaHHOMY TpaHcmopty H', 1o
3aKHACIIEHUI0  pAacTBOpa, MO  HWHTEHCHUBHOCTH  CBETOPACCESAHHUS  B3BECHIO
MUTOXOHAPUM Tpu uX HaOyxanuum B mnpucyrctBue Cl, 1m0 HHTEHCUBHOCTH
(bayopecleHIINN KpacuTeNel, YyBCTBUTEIbHBIX K BEIMUMHE 3apsia.

Perymsimus  skcnpeccun reHa UCP1. OcHoBHbIE u3y4deHHBIE (haKTOPbI
TpaHckpuniuu: TAM®-3aBucumeblil sneMeHT B ipomotope rena C/EBP anbda u
0eTa; TPUMOATHUPOHUH, PEUENTOPbl MEPOKCUCOMHBIX Mponudeparopos PPAR



anbda ¥ TaMMa, perenTopbl PETHHOCBOM KUCIIOTHI 0€Ta U PETUHUIHOTO pelernTopa
X-anbda.

Tema 10. Bypaa u o0edxcesasn Hcupogvle MKAHU MIAEKORUMAIOWLUX.
QDynKyuoHaNbHbBLE PE3ePEbl MEni000pa306anus

AHaTOMUS, TUCTOJIOTHS, OEJIKOBbIE MapKepbl, OCHOBHbIE METa0OIUYECKUE
nyTH Oypoi n 6exxeBoil )KUpOBbIX TKaHel. TepMoreHHsli moTeHMaN Oyporo xxupa
W TIOJKOXXHOM OexxeBoil >kupoBoil Tkanu. [Ipoucxoxaenue, nuddepeHunpoBka
OypbIX aauNouMTOB B »MOpuoreHese. KieTku-npenmecTBEHHUKN OeXKeBbIX
aJUMOLUTOB, PE3YNbTaThl HKCIEPUMEHTOB C TPACCUPOBKON OEXKEBOW KIETOYHOM
JUHUU. XO0JNOA-UHAYUMPOBaHHAS UHIYKIHS MOTEMHEHUS- «browning» B >KHUPOBBIX
neno. BMP7, karexomamunsl yepe3 P3-agpenouentopsi, FGF21, cepaeunsie
nentuasl (ANP/BNP), upusuH B kauecTBe CTUMYISTOPOB PEKPYTHUPOBAHUS OYypBIX
1 O€XXEBBIX aIUTIOIUTOB.

Tema 11. Hepsnasa u HeiipoIHOOKPUHHAA PeyNayuus mepmozenesa ¢ oOypoii
scupoeou mxauu. I'opmonsl, cuznanvhvle nymu

BrnusHue  CTUMyNALIMM ~ BEHTPOMEIHUAJIBHBIX,  IApABEHTPHUKYISPHBIX,
JaTepanbHbIX M Cylpaxua3MaTHYECKHX SAEp TMIoTalaMyca Ha CUMIIATUYECKYIO
aktuBHOCTh M TepmoreHe3 B bJKT. HopagpenanuH — TIJIaBHBIM CUTHAI ISt
aKTUBAILMK TEII000pa3oBaHus. DPHEeKTsl TUPEOUTHBIX TOPMOHOB HA aJalTUBHBIE
M3MEHEHHUs MPOTEeOMa U MEeTa0OJMYEeCKUX MyTed B Oypoil OeeBOM KUPOBBIX
TKaHSAX. BIusHNE KOPTUKOCTEPOMIOB MU MOJOBBIX CTEPOUJIOB HA TEPMOTCHHBIN
NOTEeHIMAN Oypoil 1 0eKeBOM )KUPOBBIX TKaHEH

Tema 12. @uno- u o0HMO2EHE3 MEPMO2EHHBIX MHCUPOBLIX MKAHEIL.
Tepmozennvie cupogvie mMKAHU NPU AOANMAUUU K CPEO0BbIM aKmopam.

CoBpemennsbie paktbl 0 pacnpoctpaHeHur UCP1-mo3UTHBHBIX aJUIOIIUTOB
y TMpeACTaBUTEIEH CyMyaThlX U IUIAUEHTapHBIX MIIeKonuTaromux. Cpoku
3aKJaJKM B PpaHHEM IMIpEHATalbHOM OHTOreHe3e Oypoil >KMUpOBOM TKaHU Y
1a00paTOPHBIX TPHI3YHOB M YenoBeka. [locTHaTanbHas JUHAMHKA pacripeeicHus
U TEPMOT'CHHBIX CBONCTB Oypoil M OexXeBOW >KUPOBHIX TKaHEH y J1abOpaTOPHBIX
I'PBI3YHOB U uelioBeka. TepMoreHes u TepMOTeHHBIN MOTEeHIMAN Oypol U OexeBOn
KUPOBBIX TKAHEW NIPU CPOYHOM M JIOJTOBPEMEHHOM ajanTalid K pa3HbIM
TeMIIEPATYPHBIM U MUIIEBBIM PEKUMAM.



1.3. Meronnueckne peKOMEHAAUMH AaCIITHPAHTAM
10 OCBOECHHWIO JAHHO U CHUILIHHBI

PexoMeHnganum mo BHIMOJHEHUIO 3aJaHUN

Ilooecomosxa k 1abopamoprwvim pabomam
Onucanusi 1a00OpaTOpHBIX pabOT NPENCTaBICHbl BO BTOPOM YacTU Y4eOHOTro
nocobusi Encykoa E.M. PykoBoacTBO K 1a00paTOPHO-MPAKTUUECKUM 3aHATHAIM
1o gu3nonoruu yenoBeka u xkuBoTHbIX. KpacHosipck: KI'TIY um. B.I1. Acradbena.
2015. 146 c. URL: http://elib.kspu.ru/document/16345

Kpome Ttoro, xenarenbHo, 4TOObI aCUPAHT BHUMATEIbHO O3HAKOMUJIICS C
UHCTPYKIMSIMU K mpubopaMm, C KOTOpPbIMH eMmy MoTpeOyeTcss paboTarts.
JlaGopatopHass pabora mpoBOAMTCS Ha 0a3e jgabopatopuu OUOXUMHUU U
¢dbusuonioruu ’Heprooomena. Ilepen paboToit acnupaHT JOJDKEH MOTYYUTh JOMYCK
y TpemnojaBaresnisi, B XO0J€ KOTOPOTO IIPOBEPSETCS MNOHUMAaHUE AaCIHPAHTOM
MPUHIMIA U TEXHUKH pabOThl C YCTAHOBKAMH U almapaTypol, ¢ J1abopaTOpHbIMU
KUBOTHBIMHU, TEXHUKH Oe3omacHocTH. Takum o0Opa3oM, TMOATOTOBKAa K
nabopaTopHOil paboTe, Kak MpaBWIIO, 3aHUMAET HE MEHEE OJIHOTO-ABYX IHEH U
BKJIIOYA€T BpeMs Ha 3HAKOMCTBO C HAy4yHOH ammapaTypoi, 3HAKOMCTBO C
7a00paTOPHBIMH JKUBOTHBIMU — XCHUIHHT. DU3HONTOTHUECKUN JKCIEPUMEHT
MPOBOJUTCS HA JKUBOM OOBEKTE, 3aJEPKKH, CBS3aHHbIE C HEIOCTATOYHO
YCBOGHHBIMH  MAaHHUMYJSIIMSIMH,  pacdeTaMH  MOTYT  CTaTb  MNPUYHHON
MPEXKJIEBPEMEHHON TuOenu KpPaTKOCOYHOM KIETOYHOW KYJIbTYphl, TKaHH,
HKCIIEPUMEHTATBHOTO KUBOTHOTO. B paboTax Mcnoib3yeTcs J0CTaTOUYHO CI0KHOE
o0opyaoBaHME, PEKOMEHIyeTCs Tepel HauyajJoM paboThl BBIYYUTh BCE
HEOOXOAMMbBIE MaHUTYJISALUN C HUAM, TMOJIO)KCHHE KHOIMOK YIpPAaBICHUS HA IMyJbTEe
npubopa. K nHauanmy paboThl NOKHBI OBITh HPUTOTOBIEHBI BCe TpeOyeMble
pacTtBopbl, Oydepsl. HemocpenctBenHo mepen paboToil >kenaTeslbHO HamucaTh
MOCJIEIOBATEILHOCTD BCEX MaHMUITYJISIUN C OMO0OBEKTOM, C
OKCMIEPUMEHTATBHBIMU yCTAaHOBKaMHU, 0COO0 OTMETHB B IUIAHE MaHUITYJIALNH,
BbI3bIBatOIIMe TpyAHocTHu. Ilepen paboTol THIATEABRHO MOATOTOBUTH pabouee
MECTO, MPOJAYMaB U MAaKCUMaJbHO PAlMOHAIBHO PACIIOJIOKUB Ha HEM TpeOyeMble
pacTBOpbI, MUMETKH, amnmaparypy U Jp. BeCb XOJA palOOThl, BCE BBINOJHIEMbIE
MaHUIYJSIIUA  TIIATENbHO MPOTOKOIUPYIOTCS, T.€. 3alUCH B MPOTOKOJE
BBITIOJTHSIOTCS HEMOCPEACTBEHHO 1O XOAy paboThl, JMOO cpasy mociie paboThl.
[IpoToKOA BBINOJIHAETCS B CHEIMANbHOW pabodeil TeTpalu, CTpaHULbl KOTOPOH
JIOJDKHBI  OBITH TpOHYMepoBaHbI. lIpum omucaHum TOW WM WHOW PaOOTHI
00s3aTeNIbHO YKa3bIBAETCA JaTa, a MPU BBINOJHEHUH MaHUNYJSALMMA, TpoUeayp C
’KUBOTHBIMU YKa3bIBaeTCs U BpeMsi. B mpoTokoi 00s13aTeIbHO BHOCSTCS Macca Wiu
Apyrue KpUTEPUH, IO KOTOPHIM J>KUBOTHBIE OBUIM pa3ieleHbl Ha TPYIIIH,
NPOMEXKYTOUHBIE M OKOHYATEJIhHBIC 3aMepbl TIOKa3aTelell y JKUBOTHBIX, B
HKCIIEPUMEHTax In Vitro, pacueTbl HABECOK MpPU B3BELIMBAHUH PACTBOPOB,
KanmuOpoBku. DUKCUPYIOTCS B TNPOTOKOJE W BO3HUKAIOIIME COMHEHUS B
MPaBUIBHOCTH BBIMIOJIHEHUS] MPOLEAYpbl, HEHUCIPAaBHOCTU B pabore mpubopa u
Apyroe, 4YTO MOXET BIIOCIEICTBHE OOBACHUTh HEOKUJAHHBI HTOTOBBIN




PE3YIbTAaT. KpOMC IMPOTOKOJIa II0 IIOJYYCHHBIM pPC3YyJIbTaTaM na60paTopH0ﬁ
pa6OTBI TOTOBHUTCA OTYUCT.

Tpebosanua k omuemy

CrpykTypa oTueTa BKJIIOYAET KpPaTKOE BBEJACHHUE C IOCTAaHOBKOM LENH M
3a/1ay, pa3fenbl: 00bEKT U METOMbl UCCIEAOBAHMS, PE3YJIbTAThl, BHIBOJIbI, CITUCOK
muteparypsl. B paznene «OObEKT U METONBI MCCIEIOBAaHUS YKa3bIBaeTCs JTUHUS,
II0JI, BO3pPACT MCCIEAYEMBIX JKUBOTHBIX, INPOAOJIKUTEIBHOCTh JKCIIEPUMEHTA,
XapaKTep SKCIEPUMEHTAIBHOTO BO3JEHCTBHS, KPAaTKO OMMCHIBAIOTCA METOABL. B
ONMHMCAHMM METOJa HEOOXOAMMO YyKa3aTh NPUHLMI METO/A, HCIOJIb30BAaHHBIH
npuOOp WM YCTAaHOBKY, PEAKTHUBBI M PACTBOPHI, JaTh CCHUIKY Ha JIMTEPATYpPHBIN
UCTOYHUK, T/IE OTOT METOJ OIHKCaH, O00s3aTeIbHO YKa3aThb MCIOJIb3yeMble
CTaTUCTUYECKUE METOABl aHanu3a. B paznene «Pe3ynpTaTbl» NpENCTaBIEH HE
TOJIbKO WJITIOCTPATUBHBIM MaTepuai, HO M KpaTKOE ONUCaHUuE OOHApYXEHHBIX
pa3nuuid, TEHACHLWH, NUHAMUKH H3Y4aeMbIX IOKa3aTeleil, KOPPEJALMOHHBIX
CBA3€H MEX1y HUMH. BBIBObI TOKHBI COOTBETCTBOBATH NIOCTABJICHHBIM 3aJa4aM.
Jlonyckaetcst HeOONbILION CIUCOK JIUTEPATyphl — HE 00Jiee 5-TH HCTOYHHUKOB.

Otuer mpepocTaBigeTcs B MEYaTHOM BUje Ha jauctax ¢opmata A4 B 1
HK3EMIUISIpE C COONIOICHHEM YycTaHOBJIeHHOro (opmarta. Tekct HaOupaetcs
mpudrom Times New Roman 12 yepe3 1,5 untepBana, aGzaunsiii orctyn 1,25
3HAKOB, BBIPABHUBAaHUE 1O IIUMpUHE CcTpaHulpl. CTpaHuna JIO0MKHA HMETh
CIeayIolue noJist: jeBoe — 25 MM, paBoe — 10 MM, BepxHee u HUKHee — 20 MM.
Crpanunsl paboOThl HYMEPYIOTCS TOCEpPEAMHE BEpPXHEro TMojs (HayuHas C
TUTYJIBHOTO JIUCTa, Ha THUTYJIBHOM JIMCT€ HOMep He craButcs). OTtuer
3aUUTHIBAETCS CTYJIEHTaM I0OCJIE €r0 OOCYKJIEHHUS C MPENO0/1aBaTeIEM.

Kaxxnas nmabopatopHas paboTa MOJKHA OBITH 3allMIIEHA MPENnoAaBaTeNio.
Bpemss Ha 3amury BBIAEHSETCA HAa MPAKTUUYECKMX 3aHATHUAX Kypca. 3ammura
BKJIFOYAET BOIIPOCHI, METOAUYECKOIO XapaKTepa, a TaKKe BOINPOCHl Ha 3HAHUE
TEOPETUYECKOr0 MaTepuasia K paboTe, OOCYyXKIEHHE TMOJYyYEeHHBIX B pabore
PE3YIABTATOB.

Iloozomoeka 0oxknaoa Kk cemunapy

B xome kypca mpemycmaTpuBaeTcs MOATOTOBKAa HE MEHEE JIBYX Hay4YHBIX
nokianoB. [IpumepHbie TeMbl TpeIaraloTcs MnpernojaBaresieM. ACIUPAHT UMEET
MpaBoO TPEIOKUTh M OOCYIUTh COOCTBEHHYIO TeMY OJMKE K TEMaTHUKE €ro
JUCCEPTALIMOHHON pabOThl OJHAKO €€ OKOHYATEJIbHOE YTBEPI)KICHUE OCTaeTcCs 3a
npenojasareneM. B noknane nomkHa ObITh MpefcTaBieHa HaydHas npobiemMa -
UCTOpHUS €€ TIOSBJICHHUS, UWMEIOIIUECS THUIIOTe3bl, KOHIICTIMU, OCHOBHBIC
pa3BUBAIOIIMECS B HACTOSINEE BpPEMs HAIpaBJICHUS HAYYHOTO IOWCKAa IJisd €e
pelieHus, 3akirodeHue. B 3akimioyeHuM KenaTenbHO COOCTBEHHOE MHEHHUE
acriipaHTa O TIEPCIIEKTUBAaX pa3BUTHS HAy4YHOro Toucka. Jlureparypa mis
MOATOTOBKU JOKJaJa JOhKHA OBITh MpeACTaBieHa HE y4eOHBIMU W3IaHUSMHU, a
MOHOTpausIMHU U HAYYHBIMU CTaThsIMU. JIJi €ro moAroToBKH Heobxoauma padbora
B COBPEMEHHBIX MEXIYHAPOJHBIX 0a3aXx HAYYHOU TEPUOIAUKH, ITOMCKOBBIX



cuctemax. Hmwxke mepeunciieHbl [P COBpeMEHHBIX MEXIYHAPOIHBIX ITOMCKOBBIX
CUCTEM U 0a3 JaHHBIX. aapeca.
1. Google Academia https://scholar.google.ru
. BOOKS http://ibooks.ru/:
. World Scientific http://www.worldscientific.com/
. Science (AAAS) http://www.sciencemag.org/
. Oxford University Press (Oxford Journals) http://www.oxfordjournals.org/
. ISI: Web of Science http://isiknowledge.com/
. Elsevier (;kypnaiibl oTkpbiTOro gocryna) http://sciencedirect.com/
. Hayunas snexkrponnas 6ubnuoreka (eLIBRARY.RU) http://elibrary.ru
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VYcnenHo MmOAroTOBICHHBIM, BBI3BABIIMKA OONBIION HMHTEPEC ayAUTOPUU
HAy4YHBIN TOKJIaJ MOXKET ObITh PEKOMEHJIOBAH MPENoaBaTeIeM K MPeICTaBICHHUIO
Ha €XEroAHBbIX HAyYHBIX KOH(EpPEHUUSX CTYIEHTOB, ACMHPAHTOB U MOJIOABIX
yueHbIX, Takux kak «bnolxo» (KI'TIY um. B.I1. AcradreBa, Kpacnosipck), MHCK
«CTyneHT u HayuyHo-TexHuueckuil nmporpece» (HI'Y, HoBocubupck) u ap.



2. KoMIIOHEeHTHI MOHUTOPUHIA 00Pa30BaTeJIbHBIX Pe3yJIbTATOB ACIIMPAHTOB
Tabnuia
OlieHOYHBIE CPEACTBA U NIEPEUEHB TPOBEPSAEMBIX C UX TOMOIIBIO
00pa3oBaTeIbHBIX PE3yJIbTATOB

OO6pa3oBaTesibHbIE PE3YJIbTATHI O1eHOYHBIE CPE/ICTBA
Crnoco0eH K KpUTHYECKOMY aHalu3y M oleHke [Jloknaa Ha cemuHape
COBPEMEHHBIX Hay4YHBIX noctuxenuit, | KonrponbHas padora

TEHEPUPOBAHUIO HOBBIX HJEH NPU PELICHUU
HCCIIEIOBATENbCKUX U MPAKTUYECKUX 3a]ad, B
TOM YHCJIE B MEXAUCIUIUIMHAPHBIX 00JIacTIX
CnocobeH  caMOCTOATENbHO  OCYIIECTBISATH | JlabopaTopHbie paboThl
Hay4YHO-HCCIIEIOBATENIBCKYIO JIESITEIBHOCTh B
COOTBETCTBYIOILIEH npodeccruoHanbHON
00JJaCTH € HCIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB HCCIEAOBaHUS M HHGOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

I'oToB wWccnenoBaTh MOJNEKYISPHO-KIETOUHbIE | JOKIIa Ha ceMuHape
MEXaHU3MbI dbynkunonupoBanus | KontpoiasHbie paboThl
PETYJISITOPHBIX UM BUCHEPAIbHBIX  cucTeM, | JIJabopaTtopHbie paboThI
IUHAMUKY HMX (YHKIHOHAJIBHBIX PE3EPBOB B
OHTOT€HE3€ M NpH aJanTalud K CpPeaOBbIM
daktopam, Biages O0a30BBIMH 3HAHUAMH MU
COBPEMEHHBIMH (bU3HOTOTUYECKUMU,
OMOXMMUYECKUMU, MOJIEKYISPHO-
OMOJIOTUYECKUMU METOAaMU

2.1. ®OoHJ OLIEHOYHBIX CPEICTB MO AMCHUIIMHE
@OHJ  OLIEHOYHBIX  CPEICTB  BKJIIOYACT:  KOHTPOJbHBIE  PabOTHI,
nabopaTtopHble pabOThI, JOKJIAAbl HA CEMUHAPE.

2.1.1. OueHouyHoE CPEeACTBO — KOHTPOJIbHBIE PAOOTHI.
Kpurepuu orieHHBaHUS MO OIEHOYHOMY CPEJICTBY:

1. ITotHOTA OTBETA.

2. Onopa Ha TEOPETUYECKUE 3HAHUS.

3. NnmocTpanus oTBeTa MpUMEPAMH.

2.1.2. OuieHOYHOE CpeACTBO — TabopaToOpHbIe PaOdOTHI.

Kputepun oueHuBaHus 0 OLEHOYHOMY CPEJICTBY:

1. IlpencraBneH  OpOTOKOJ  IMpOBENEHUs  J1abOpaTOpHOW  pabOThl B
COOTBETCTBHUH C TPEOOBAHUSIMHU.

2. OnupaeTcsi Ha U3YYCHHBIA TEOPETUUECKUN MaTepual, MPUMEHsIET 3HaHUS
U3 CMEXHbIX JHUCUMIUIMH Tpu OOBACHEHHM IeJiel, 3aJad, MOJYyYeHHBIX
pE3yIbTaTOB.

3. OTBeyaeT Ha JONOJHUTEIbHBIE BOIIPOCHI.



2.1.3. OueHoyHOE CpeICTBO — NOKIa] Ha CEMUHApeE.

Kputepun oueHuBaHus 0 OLIEHOYHOMY CPEJICTBY:

1. PackpbiTue mpoGieMbl Ha TEOPETUYECKOM YpPOBHE C KOPPEKTHBIM
MCIIOJIb30BAaHUEM HAYUHBIX TEPMUHOB U TIOHSITHIA.

2. OTpaxkeHbl pa3au4Hble B3IJISABI, MOAXOJBl K 00CYyXaaeMoil mpolieme ¢
aHaJIM30M OOIIETO U cenuUYHOro, 1aeT MOJHbIN CPaBHUTENIbHBIN aHAIH3.

2.2. KoHTpOJBbHO-U3MepHUTENbHbIE MAaTEPHAJIbI

2.2.1. IlpumepHbIe 3aJaHNS K KOHTPOJIbHBIM padoTram

Paszoen 1

1. 3anumure cymMmmapHble YpaBHEHUS MEPBOMl M BTOPOM CTaJMi TJIMKOJIN3A.
W3meHenus: craHgapTHOW CBOOOJHOM 3HEpruu njsi mepBoro ypaBHeHus +0,56
KKaJI/MOJb, JUIsl BTOPOTO ypaBHEHUS -15 Kkan/mMousb. 3anumimure cyMMmapHOe
YpaBHEHHE IIPEBpPALICHUs] TIJIIOKO3bl B JIAKTaT, pacCUUTaUTe HU3MEHEHUE
CTaHJApTHOM CBOOOAHOW SHEPTUM BCEro TIJMKOIu3a. PaccumTtaiiTe U3MEHEHHE
CBOOOJHOM SHEpPruM B XOJAE TIUKOIU3a MPU KOHUEHTpAIUSAX pearupyromux
BEIIECTB: Iioko3a — 5 MM, makrat — 0,05 MM, AT® — 2 MM, A1D — 0,2 MM, ®n
-1 MM.

2. Tlpu onHOM U3 HACIIEACTBEHHBIX (POPM MHACTEHHH B CKEJIETHBIX MBIIIIIAX
HaOIoaeTcsl HM3Kas aKTUBHOCTh (EPMEHTOB CHHTe3a KapHuUTHMHA. Kak 310
OTpPa3UTCAd Ha CKOPOCTU MNOTPeOJEHUS KHUCIOpOJAa CyCHeH3Uel MUTOXOHIAPHI
MBIIIILIBI TPU UCTIONB30BAHUHU B KAU€CTBE CyOCTpaTa OKMCIEHHUS MMaJbMUTATA.

3. 3anumure cyMMapHO€ ypaBHEHHE IepeHoca 3nekTtpoHoB oT HAJIH nHa
O,. CraHgapTHbIe BOCCTaHOBMTEIBbHbBIE ToTeHIManbl 1 map HAJTH/HAJ u Y5
O,/H>0 paBnsl -0,32 u +0,82 coorBeTcTBeHHO. 1) Bhrunciure Benuuuny aensraEy'
ATOW CyMMapHOM peaklnH; 2) BBIYMCIWTE U3MEHEHHE CTaHAapTHON CBOOOJHOMN
SHEPruu JJid ATOU peakuuu; 3) cKoibko Mojekyn AT® MOXHO TEOpeTHYECKH
CHHTE3MPOBATh 3a CueT dToi peakuuu, ecnu aenbra G cunresa AT® pasna +7,3
KKaJI/MOJIb.

4. JloGaBneHne aHTUOMOTHKA aHTUMHUIIMHA A B CYCHEH3UI0O MUTOXOHIPHIA
CONPOBOXKIAETCS PE3KMM YTHETEHHEM NoTJIonieHus kuciopoaa. CrekTpanbHbIN
aHaNIM3 IMOKa3all, YTO MEpPEeHOCYUKU 3JeKTpoHoB Mexay HAJIH u uuroxpomom b
MEpENUIN B BOCCTAHOBJIEHHOE COCTOSIHHE, a IEPEHOCYUKHN MEKIY LIUTOXPOMOM C U
KHCIIOPDOJIOM B OKHCIEHHOE coOcTOossHME. Kakoil JpIXaTelbHbId KOMILIEKC
uHruoupyercss antumuuHoM A? Kak 310 orpasurcsa Ha cunTeze ATD? Ilouemy
no0aBiieHne acCKOPOMHOBOM KHCJIOTHI BOCCTAHABIMBAET JIbIXaHue U cuHTe3 ATO
MUTOXOHAPUIMU?

5. B cycnen3uio MUTOXOHApPUN N00aBUIM 2 MMOJIb MUpyBaTa U 2 MMOJb
A1®. CKOpOCTh OKHMCIIEHHMS NUPYBaTa U3MEPSIIM MO MOTVIONIEHUIO KHUCIOPOJA.
Yepes HekoTOpoe BpeMs peakuus npekpatuiach. O0bsicHuTe — nouemy. CKOJIbKO
MMOJIb ITAPYBaTa HEJTOOKHUCIHIIOCH?



6. Metonom Jlyrinaca-XonaeHa ONpEeAEes€HO, YTO MCHBITYEMBIM 3a 5 MUH
BBIIOXHYN 35 1 Bo3ayxa. Ero razoBeiii coctas: 16,0% xucnopona u 4,38% COa.
CocraB Basixaemoro Boznyxa — 21% O2 u 0,03 CO,. Onpenenure CyTOYHBIE
TpaThl YHEPTUU.

Pa3zoen 2

1. W306pa3ute NpUHIUIHAIBHYIO OJOK-CXEMY CapKOJIMIIMH-3aBUCUMOIO
TEPMOI€HE3a B MBIIIEYHOW TKaHU

2. B nyctble suediku Ha puc. 1 BcTaBbT€ HEOOXOJUMBbIE CHUTHAJIbHBIC
MOJIEKYJIBI: TOPMOHBI, PELENTOphl, BTOPUUYHBIE MECCEHIKEPhl, (AKTOPHI
TPAHCKPUIIMU. 3aMUIIUTE 3ar0JIOBOK K PUCYHKY U HEOOXOJUMbIe KOMMEHTaPHH.

3. [Ipeasioxkute 3aro’ao0BOK U J1aiiTe HEOOXOAMMbIE KOMMEHTApUHU K puC. 2
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2.2.2. 3aganus K Ja00paTopHbIM padoTam
Pazoen 1

Jlabopamopnas paboma 1. BelesieHne MUTOXOHAPUIA U3 CBeXKel U
3aMOPOKEHHOH TKaHeH, OLEHKA BbIX0/1a MUTOXOHAPUH 110
MHUTOXOHAPHAIBHOMY 0eJIKY

1. [Ipuniun metona qud@epeHnnanbHOTo HEHTPUPYTUPOBAHUS.

2. Jlns 4ero B MCIOJb3yeMble pacTBOpPHI AoOaBisitor conmu DJTA, Obrumit
CHIBOPOTOYHBIN aJIbOYMHH.

3. IlpuBenute NmpuUMEpbl HCIOJIB30BAHMS BBIJACICHHBIX MUTOXOHJAPUN IS
pELICHHS TeX WIM UHBIX HCCIIEIOBATEIbCKUX 3a/1a4.

4. Kakue kommnoneHTsl DTI[ ompenenstoT s OUEHKH OKUCIUTEIBHOIO
MOTEHIIMAJIa MUTOXOHIPHi1?

Pa3zoen 2
Jlabopamopnas paboma 2. Unentudguxkanus pazodomarwmero 6eaxa UCP1 ¢
NMOMOIIbI0 BECTEPH-0JI0TTHHI A

1. Jlokanuzanus, ctpykrypa u GhyHKIus pazoomiaromero 6enka UCP1.

2. MonexynspHbIii MeXaHU3M pa300IIAIONIEro JEUCTBUS U €ro Peryssuus
MypPUHOBBIMU HYKJIEOTUAAMHU. Poib JJIMHHOIENOYEYHBIX S>KHPHBIX KHCIOT B
¢byukunonuposanuu UP1.

3. Perynsauus skcnpeccun UCP1 Ha ypoue MPHK u Genka.



4. OCHOBHBIE CHUTHaJIbHBIC IIYyTH, YEPE3 KOTOPHIE OCYIIECTBISCTCS
perymsinus dkcnpeccuu reHa UCP1 B 6ypoM u B 6€K€BOM aUTIOIUTE.

Jlabopamophas paboma 3. Biusinue HOpaJpeHAJNHA HA CKOPOCTh
norpedsaeHus Oz IKCIIaHTaMM Oypoii u 0eJ10ii )KMPOBBIX TKAHEH
JIa00PaTOPHBIX )KUBOTHBIX

1. IlpuHIIMI MeTOMa, YCTPOMCTBO MONAPOTPAPUIESCKOTO JAaTUNKA, y3JIOBBIC
DJIEMEHTHI YCTAHOBKH.

2. PacyeTsl moka3zaTessi CKOPOCTH MOTPEOICHUS KUCIOPOa 10 EPBUYHBIM
TaHHBIM.

3. M3meHeHne CKOpPOCTH AbIXaHus Oypol M 0eXeBOW KMPOBBIX TKAHEH MpH
n00aBICHUH HOPAJAPCHAINHA.

4. BnusiHAE TeMIIepaTypHOTO U MHIIEBOTO PEKUMa COACPKAHUS )KUBOTHOTO
Ha YHEProOoOMEH YKHPOBBIX TKAHEH.

2.2.3. IIpumepHbIe TeMBbI ISl MOATOTOBKH JI0KJIA/I0B

Paszoen 1

1. CopepxaHne MUTOXOHAPUNA U UX OKUCIUTENIbHAS aKTUBHOCTh IIPU CTaPEHUHU.

2. Poyib MUTOXOHJIPHAIBHOTO U SIE€PHOTO T€HOMOB B MEXaHU3MaX PEIUIUKAIIU
MUTOXOHAPUM. MexaHu3Mbl TpaHCHOpTa U (POJIUHTA MHUTOXOHIPUATBHBIX
OEJIKOB.

3. 3HaueHue W KJIETOYHAs TUHAMUKA CIUSHUSA M JPOOJICHHS MHUTOXOHJIIPUH.
MexaHu3Mbl CIIMAHUS HAPYKHOW U BHYTpEeHHEH MeMOpaH.

4.  Mutodarus. PGClansda u ero curnansusie nytu (AMPK, p38MAPK, NO u

cGMP) B KoopMHAIIMK U PETYIISAIIMN MUTOXOHAPUOTEHE3a U MUTO(aruu.

Nrf2/ARE curnaapHBIA KacKas.

6. Pomp PGClanbpa u Nrf2 mnpu crapeHun u HeHpoJereHepaTUBHBIX
3a00JIeBaHUSX.

7. Ilpomykius cBoOOAHBIX paaukanoB kuciaopogaa (ROS) nbixaTenbHbIMU
koMriekcamu DTII.

8.  OcHOBHbIE aHTHOKCHUJAHTHBIE CHUCTeMbl MUTOXOHApHil: Mn-SOD, katanasa,
TUOPEIOKCUHIIEPOKCUIa3a, TIIOTAaTUOHPEAYKTa3a.

9.  MWUTOXOHJIpUU U aNOMNTO3.

10. CoBpemeHHBIE CBEACHHUS O MOIIHOCTH W 3HEpPreTndeckoi 3¢p(HEeKTUBHOCTH
Na"/K"-AT®a3sl y 5KTOTEPMOB U y SHIOTEPMOB.

11. CyGctpatnbie 1ukibl: (ochodpykrokuHaza — Ppykroso-1,6-pocdarasa;
JUNONU3-TUnorenes. VX BKial B SHEPreTUYecKuii oOOMeH.

12. Duepreruyeckas 3pdexruHocTh DTI 1 yreuxa H'.

13. CoBpemenHas kiaccudukaius pazoOmarmmux OenkoB. ['unoreTuyeckas
POJIb B JUCCHUTIALIMU PHEPTUU Y IHJIOTEPMOB.

14. AT®O/AlD-TpaHcnokaza — BO3MOXKHBIA  BKJIaJ B JUCCHUIAIMIO DHEPTUU Y
SHAOTEPMOB.

15. PacmpoctpaneHue Oenoil XKUPOBOM TKAaHW B Pa3HBIX TaKCOHOMHUYECKUX
rpynnax >KuBOTHBIX.

e



16.

["'opMoOHanbHas perymisuus JUI0IN3a U JINIOTeHe3a.

17. @OyHKIMOHAJIBHOE COCTOSHHE >KMUPOBOM TKAHU WU IPOLECCHl Pa3MHOKEHHS,
MMMYHHBIH CTaTyC OpraHu3Ma.

18. AIUTNOKUHBI: aIMTIOHEKTHH, JICITHH, ()aKTOp HEKPO3a OMYXOJIH.

19. Pa3BuTHE pEe3UCTEHTHOCTH K JIENTUHY. BAUSHUE SHIOTEHHBIX U 3K30T€HHBIX
(haxkTopoB.

20. H30BITOK HYTPUEHTOB, MeXaHu3MbI ctpecca JIIP.

21. MexaHu3MBbl pa3BUTUS TUIEPTPOPUU U THOETH aJAUIIOLUTOB.

22. IlatoreHe3 XpOHHYECKOTO BOCHAIUTENIBHOTO IMPOLECCAa B KUPOBBIX TKAHSX,
Pa3BUTHE PE3UCTEHTHOCTU K UHCYJIMHY.

Pa3zoen 2

23. Mexanu3mbl Tepmopeneniuu. HoOeneBckas mnpeMuss 1o (QU3HOIOTUU U
meaummue 2021 r.

24. Pazo6miatoniye O€IKH MTHILI.

25. Opronoru 6enxka UCP1

26. CoBpeMEHHbBIE METOJbl OLEHKM MPOTOH-TPAHCIOUUPYIOMIEH aKTUBHOCTHU
6enka UCP1.

27. CoBpeMeHHbIe MOJIeKyIsIpHble Moenu pyHkirmonupoBanus 6eiaxa UCPI.

28. CoBpeMEHHbIE MPEICTABICHUS O IUET-WHIYLUUPOBAHHOM TEPMOTEHE3€ U €TO
pEryJsLnM.

29. Pa3BuTHe npencTaBieHUui 0 npupojie U GyHKIMIX O0€XKEeBOM )KUPOBOM TKAHU.

30. CpaBuutenbHas Mopdosorus, Ouoxumuss u  GU3HOJIOTHS  OEKEBOTO
aUIOLUTA.

31. Huaykmus 1 MexaHU3MBbI O€KEBOTO aIUIIOreHe3a.

3aueT BBICTABJIAETCS HA OCHOBE BHINOJHEHHbBIX 3a)1aHnﬁ



2.3. JIucT BHeCeHMS U3MEHEHUI

JloronHeHuss W W3MEHEHHUs B paboueld mporpaMMme AUCIUIUIMHBI Ha
2025/2026 y4eOHbI# TO1

1. Criucok nuTepaTypbl OOHOBJIEH YYEOHBIMH M Y4e€OHO-METOAMYECKUMHU
U3JIaHUSAMHU, SJIEKTPOHHBIMU 00pa30BaTENIbHBIMU PECYpPCAMHU.

2. O0noBnena «Kapra marepuasbHO-TEXHUYECKON 0a3bl JAMCLHMIUIUHBIY,
BKJIIOYAIOIIAsT ayIUTOPUM JJIs MPOBEJCHUS 3aHATUN JIEKLIMOHHOTO THUIIA, 3aHSATHUH
CEMUHAPCKOTO THIIA, TPYIIIOBBIX M WHIWBHUIYAIBHBIX KOHCYJIbTAIMH, TCKYIIETO
KOHTPOJISL YCIIEBAEMOCTH U TPOMEXKYTOYHOW aTTeCTallMd, MOMEIICHUS s
caMmocTosiTeTbHON paboTel obyuatomuxcest B KI'TIY um. B.I1. Actadbesa).

PaGouas mporpamma mnepecMoTpeHa M 0oJ00peHa Ha 3acelaHuu Kadeapbi-
pa3zpaboTunka — kKageapbl OUOJIOTUU, XUMUHU U METOJIUKH O0YUYEHUS
«07» mas 2025 r., mpotokosa Ne 9

BHecenHble n3MEHEHUS YTBCPIKAALO:

3aBenyromuii kadenpoit E.M. AnTtunosa



2.3. JIucT BHeCeHMS U3MEHEHUI

JlomomHeHusT U W3MEHEHWMs] B paboueil mporpaMme JIUCHIMIUIMHBI Ha
2026/2027 y4eOHbIit TO1

1. Criucok nuTepaTypbl OOHOBJIEH YYEOHBIMH M Y4e€OHO-METOAMYECKUMHU
W3IaHUSIMH, SJIEKTPOHHBIMU 00pa30BaTEIbHBIMHU PECYPCaAMU.

PaGouas mporpamma mnepecMoTpeHa M 0oJ00peHa Ha 3acelaHuu Kadeapbi-
pa3zpaboTurka — kKadgeapbl OUOJIOTUU, XUMUHU U METOJIUKU O0YUYEHUS
«06» mas 2026 r., mpoTokoa Ne 9

BHecenHble n3MEHEHUS YTBCPIKAALO:

3aBenyromuii kadenpoit E.M. AnTtunosa



3. YueOHbIe pecypcsl

3.1. Kapra aurepaTypHOro odecrnedyeHusi AUCUUILINHBI (BKJIOYAs 3JIEKTPOHHbIE PeCypChl)

Mecro xpaHneHwus /

KomnuectBo

No HaumenoBanue . AK3EMIUIAPOB / TOYEK
DNEeKTPOHHBIN ajpec
n/n J0CcTyma
1 2 3 4
OcHoBHasi JuTepaTypa

1 |Mensenes JI.LH., EncykoBa E.M. Bypas »xupoBas Tkanb. MonekynspHo-kineTounsle| Hayunas Oubnnoreka 4
MEXaHU3MBbl peryaupyemoro tepmorenesa. Kpacnosipck: M3n-Bo «Amanbrama», 2002. KT'TIY um.B.I1.ActadneBa
528 c.

2 |EncykoBa E.W. PykoBOACTBO K J1aOOpaTOPHO-IIPAKTHUECKUM 3aHATHAM 10 (DU3HOTIOTUN OBC KI'TIY NupuBuyansHbIA
yenoBeka U kUBOTHBIX. KpacHosipck: KI'TTY um. B.II. Acradnena. 2015. 146 c. uM. B.I1. Acradnena HEOTPaHUYECHHBIN
URL: http://elib.kspu.ru/document/16345 JOCTYII

3 |EncykxoBa E.N., fIxynenkoB A.B. Beaenue B ¢puznonoruueckuii sxciepumMeHT. OCHOBBI OBC KI'TIY NupuBuyanbHbIA
TUTAHUPOBAHUS DKCIIEPUMEHTAa M CTATHCTUYECKOTO aHalW3a JaHHBIX B (H3HOJIOTHH. um. B.IL. AcradneBa HEOrpaHUYEHHBIN
Kpacnosipck: KT'TTY um. B.I1. Actadnera. 2021. 112 c. JOCTYI
URL: https://elib.kspu.ru/document/64941

JlonoJiHUTeILHAS JTUTEpaTypa

4 |Ilnakynos B.K., Huxonaes FO.A. OcHOBbI IMHaMU4eCKOW OMOXUMUH: yueOHOE OBbC «YHuBepcurerckass | MHauBuayanbHbIN
nocobue. M.: Jloroc, 2010. 216 c. OubmmoTeKka OHIAH» HEOTrpaHUYEHHBIN
URL: https://biblioclub.ru/index.php?page=book&id=84985 JOCTYTI

5 |[IpakTuyeckue 3aHATHUS TIO Kypcy «DU3HNOIOTHS YeIOBEKa M )KUBOTHBIX»: mocooue / mon | OBC «YHuBepcuterckas | MHIWBHUIyaTbHBINA
obm. pex. P.U. Aiizman; pen. U.A. JlrokapeBa. - HoBocubupck: Cubupckoe OuOMHOTEeKa OHIIAKHHY HEOTpaHUYEHHBIN
YHUBEPCUTETCKOE U3aarenseTro, 2003. 120 c. JOCTYI
URL: http://biblioclub.ru/index.php?page=book&id=57201

6 |Kapaynosa, JI.K., Kpacnoneposa H.A., PacynoB M.M. ®uzunosnorus: yauebHoe nocooue. Hayunas 6ubnmoreka 25
M.: Akanemust, 2009. 384 c. KTTIY um.B.I1.AcradpeBa

7 |Ymuns U.b., Mensenes JI.H., Encykoa E.W. Dkonorus yenoBeka (37€KTPOHHOE OBbC KI'TIY WNHuBuayanbHbIN
yaebHoe mocobue) — Kpacuosipck: KI'TIY um. B.I1. Acradrena, 2014 uM. B.I1. Acradnena HEOTpaHUYEHHBIN
https://elib.kspu.ru/document/13765 TOCTYTI

Pecypcnl cetu MHTEpHET
8 |Hayunas snextponHast 6nbnuoreka «KubepieHnHKa http://cyberleninka.ru/ CBOOOAHBIN TOCTYI




1 2 | 3 4
IIpodeccuonanbubie ba3bl JaHHBIX H HH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMbI
9 |Elibrary.ru: anexrpoHnHas 6ubmuoreyHas cucrema: caiit / Poc. madpopm. mopran. — https://elibrary.ru CBOOOTHBII JOCTYII
Mocksa, 2000. — Pexxum noctyma: uist 3aperucTpup. nojib3oBareneid. — TekcT:
JJIEKTPOHHBIN.
10 |9BC «YHuBepcuteTckas OM0IMOTEKa OHJIANH» https://biblioclub.ru/ WNuauBuayaibHbIN
HEOTpaHUYCHHBIN
JTOCTYT
11 |DnexrponHo-6nOMMOTEUHAs cucTema u3narenberBa «JIJAHDY e.lanbook.com WNuauBuayaibHbIN
HEOTpaHUYCHHBIN
JIOCTYI
12 |O6pazoBarenbHas argopma «FOpaiT» https://urait.ru WNuauBuayanbHBINH
HEOTpaHUYCHHBIN
JTOCTYT
13 |MC AHTumnnaruar: cucteMa 0OHapyXeHHUs 3aMMCTBOBAaHUI https://krasspu.antiplagiat.ru| WMuauBunyanpHbIi
HEOTpaHUYCHHBIN
JIOCTYI
CornacoBaHo:

3aMECTUTEID JIMPEKTOPA OMOINOTEKH

/ Iymunuua C.B.




3.2. Kapra marepHaJIbHO-TeXHUYECKOM 0a3bl JUCHUIJINHbBI

Ayauropus

Oobopynosanue
(Haras/AHbIe MOCOOMsl, MaKeThl, MO/IeJIH, J1a0opaTopHoe
000opy/10BaHNe, KOMIILIOTEPbl, HTHTEPAKTUBHbIE 10CKH,
NMPOEKTOPbI, NPOrPaMMHOe o0ecriedeHune)

JUISI IPOBEJICHHUS 3aHATUN JIEKIIMOHHOTO TUIIA, 3aHATHN CEMUHAPCKOTO TUIA, KypCOBOIO
MIPOEKTUPOBAHUS (BBIIIOJHEHUS KypCOBBIX padoT), FPYNIOBBIX U MHIUBUYATbHBIX

KOHCYHBTaHI/Iﬁ, TCKYHICTO KOHTPOJIA YCIICBAECMOCTHU

r. KpacHosipck, yi1.
Anrl Jlebenesoii, 89,
5-36

VYuyeOHas nocka — 1 mIT., ”HTEpaKTUBHAs JJOCKA C
IIPOEKTOPOM+CHUCTEMHBIN 010K — 1 1IT., yueOHbIE MaTepUaIbI 110
aHaTOMHUU YeJIOBEKa, dJieKTpokapauorpad — 1 mr.,
nmHeBMoTaxoMeTp — | wr., aynuomerp — 1 mr.,
(hoTo3IeKTPOKOTIOpUMETp — | 1IT., cTUpoMeTp — 1 WIT., TOHOMETp —
1 1wT., BEChI 3JEKTPOHHBIE — | MIT., HHPOPMAITMOHHBIE TAOIUIIBI IO
300JI0T'MH, OOTAaHUKE, aHATOMUU U (PU3UOJIOTUN

r. KpacHosipck, yi.
Anpl JIebenenoii, 89,
4-02

[Ipoexrop — 1 wit., 3xpan — 1 wrt., yaeOHas gocka — 1 mrt.,
KOMITBIOTEP C BBIXOJIOM B UHTEPHET — | IIT., 3BYKOBas-
aKyCcTUYecKasi cuctemMa — 2 T., UH(HOPMALMOHHbBIE CTEH/IbI 110
UCTOpUU Kaderpbl O0TaHUKH

JUIsL CAaMOCTOSITEJIbHON PabOThI

3ai i Hay4yHOU
paboThl,

r. KpacHospck, yi1.
Anrl JleObeneBoi, 1.
89,

Kowmnerorep — 3 mt., MOV — 3 mir., pabouee mecto ais aui ¢ OB3
(1711 crenbIX ¥ C1a0OBUIALINX)

ayn. 1-03

Lentp Kommnerorep — 15 mir.,
CaMOCTOSTENbHOMN M®YVY — 5 mr.

paboThI

r. KpacnHosipck, yi1.

Anrl Jlebenesoi, 1.89,

aya. 1-05




MaTepI/laﬂbHO-TeXHH‘IeCKOC odecneyeHue AJIA ACIIHPAHTOB U3 YUC/Ia HHBAJIMA0OB
JIMI ¢ OrPAHUYCHHBIMHA BO3MOKHOCTAMU 3J0POBbS

Cornacno ITlonoxxenust 00 opranuzanuu 00pa30BaTEIILHOTO MPOIEcca JUIsi HHBATUIOB U
JIMI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370poBbst B KI'TIY um. B.I1. AcradbseBa npu o0yuenun
nHBaM10B 1 JuIil ¢ OB3 npu HEOOXOAMMOCTH MOTYT IPUMEHATHCS IJIEKTPOHHOE OOyUEeHHE U
IMCTAHIIMOHHBIE  00pa30BaTENbHBIE TEXHOJOTMH C  BO3MOXKHOCTBIO  IpHEMa-Tiepeiadun
nH(pOpMaLUU B JOCTYIHBIX U1 HUX QopMax.

Coznanue 6e36apbepHoii cpenpl B KI'TIY nm. B.II. ActadbeBa yuutbiBaeT noTpeOHOCTH
JUIl ¢ HAPYIICHUSIMUA OTIOPHO-JIBUTaTeIsHOTO ammapaTta. O0opyaoBaHbl cCrielMaabHbIe pabodne
MecTa JIsl 00ydJarommXcsi KOJSICOYHHKOB, YTO TPEIIOJIaraeT yBEJIHMUEHHE pa3Mepa 30HBI Ha
OJTHO MECTO C y4E€TOM TIOJbe3/la M Pa3BOpOTa KPECla-KOJSICKH, YBEIMYCHUSI MIMPUHBI IPOX0/1a
MEX]y psIIaMU CTOJIOB, HIMEIOTCSI TPY MOOHMIIBHBIX ITOABEMHBIX TUIAT(OPMBI € IIEKTPOIIPHUBOIOM
«bapcVI'TI-130-1». Ilpu HeoOxomumocTu IwIaTGOPMBI MOTYT OBITH HEPEBE3EHBI U
HCI0JIb30BaHbl B JIIOOOM yuyeOHOM Koprmyce W (mim) oOmexutud. B yHuBepcurere nmerorcs
CTeNMaNbHbIE MeCTa JUIsl TApKOBKH AaBTOTPAHCIIOPTHBIX CPEICTB IS MHBAIWAOB W (HJIIH)
COIPOBOXKIAMOIINX HX JIMI[ BO3JI€ BCeX YUEOHBIX KopirycoB. lllupmHa KOpHUIOpPOB y4eOHBIX
KOPITYCOB COOTBETCTBYET HOPMATHBHBIM TpeOOBAaHHUSM Uil TIEPEIBUKCHHUS WHBAIUIOB-
KOJISICOUHUKOB.

Bce yuebHbIe KOpIyca 000pymOBaHBI MPEAYNPEKIAIONUMA 3HAKAMHU-HAKICHKAMU TSI
cinaboBuasmux «OcropoxHo! Ilpensarcreue. CTekiisHHAs ABEPb», KPOME TOTO BXOJ B yUEOHBIN
kopriyc Ha yi. Aner JlebemeBoit, A. 89 o00opynoBaH TaKTWJIBHOW TUIMTKOW U CICTIBIX.
KonTpacTHble Kpyrm Ha JABEepSX H KOHTpPACTHBIC TIIOJIOCHI Ha CTYMEHSX ITO3BOJISIFOT
CIIa0OBU/IIAM JIIOASAM TIOTy4aTh MHMOPMAIUIO O HAJIMYMH TPENSTCTBHS BO BCEX YUEOHBIX
KOpITycax.

OdunuanbHblil  caliT yHUBepcUTEeTa UMeEEeT Bepcuto st cinabosuadammux. OBbC
«YHuBepcurerckas 6ubamoreka», a take ObC KITIY um. B.II. AcrtadreBa Taxke UMEOT
BEPCHUIO 7151 CI1a00BUISIIINX.

Jlist o0yJaromuxcsi ¢ HapyIIeHUEeM 3pEHHUsI MOTYT IPUMEHSTHCS TIEPEHOCHBIE JIyTTbl Pyowu,
HACTOJIBHBIE JIYIBl C TIOACBETKOHM, MMEIOIMecs B yHHBepcuTere. B YHHBepcuTeTe MMeeTcs
CTenMaIbHOE TIPOTPaMMHOE 0OecIieueHIe, MMO3BOJIIIONIEE YBEIIMIUBATh MIPU(T HA KOMITBIOTEPE,
BOCIIPOH3BOIUTH TEKCTOBBIE JOKYMEHTHI.

B mwayunoit OubnuoTeke 00OpYIOBaHO aBTOMATH3WPOBAaHHOE pabouee MecCTo,
OCHAIIICHHOE CIEIMAbHBIM TEXHUYECKUM OO0OpYIOBaHHEM JUIS TIOJh30BaTENCH, MMEIOIINX
OTPaHUYEHUS MO 3PEHUI0, B TOM YHCIE IS CIENbIX: UMEETCS TaKTWIbHBIA IUCIUIe bpaiiis
(pyHKIIMOHATBHOE YCTPOHCTBO, TO3BOJISIONIEE MOKA3BIBATH CIETBIM U CIA0OBUISIIUAM JTIOISIM
Pa3IMYHYIO TEKCTOBYIO HH(GOopMaIuio B Buje mpudrta bpaitnst), untaromas mammaa ZOOMAX,
AIIEKTPOHHBIA PYYHOW BHICOYBEIMUUTENh, HHIYKIMOHHAS CHUCTEMa IS CIa0OCIBIIIAIINX
nocerureneil OubnuoTeku, npuHTep Ui nedatu mpudrom bpaitna. [Ipu HeobxomumocTu
JaHHOE 000PYI0BaHKE MOKET ObITh IIEPEBE3EHO U UCII0JIb30BAHO B JIFOOOM yueOHOM KOpITyce.

Jliist 00yqaronuxcsi ¢ HapyIIeHHEM ClIyXa UMEIOTCs iBe FM-cuctemMbl HHIUBUIYaIbHOTO
MOJIL30BAHMS ¥ CTAIlMOHAPHBIE HAYITHUKH. [Ipr HEOOXOIMMOCTH JaHHOE 000PYAOBAaHUE MOKET
OBITH MEPEBE3EHO M UCITIOIB30BAHO B JIFOOOM y4eOHOM KOpITyCce

st mHpopManuoHHO-OMOMMOTEUHOTO OoOecmeueHuss oOywatomuxcsi ¢ OB3 u
WHBAJIMTHOCTHIO HAYYHOW OMOIMOTEKOM MPEeIOCTABISIETCS YIAICHHBIN TOCTYII K pecypcam:

— OBC KI'TIY um. B.I1. Actadbesa http://elib.kspu.ru/;

— «YHuBepcuTeTcKas oubanoTeka oHmaitH» http://biblioclub.ru/;

— MexBy30BcKas 31eKTpoHHast OubnuoTteka https://icdlib.nspu.ru/;

— OBbC UznarensctBa «HOpai» https://biblio-online.ru/;

— KI'bYK «KpacHosipckast kpaeBasi crieniomOimoTekay (I0roBop Ha HWH(OPMAIMOHHO-
6ubnroTeyHoe o0cIy)KMBaHUE TI0 MEKONOINOTEUHOMY aOOHEMEHTY).




