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1. Onuc HABYAJBHOI JUCIHUILIIHA

XapakTepucTUKa HaBYAJIbHOT
. ["amy3b 3HaHb, HATIPSIM JTUCIUTLTIHA
HaiimenyBaHHs . .
MOKA3HHKIB [HATOTOBIKH, OCBITHBO" AeHHA 3204Ha
KBaJTi(piKaiiHUN pIBEHb dopma dbopma
HABYAHHS HABYAHHS
["any3b 3HaHb
o . 09 bionoris Jlyucriuruiina BUTbHOTO BUOOPY
Kinskicts kpeauris — 1 . )
(mmdp 1 HA3BA) acmipanTa (/IBA.09)
Mopyis — 1 Pik miaroroBku:
3MICTOBUX MOIYJIB — 3 2-i | 2-i1
[HuBinyaabHE HAYKOBO-
JOCIITHE 3aBJaHHS CrenianbHicTh (mpodeciiine
CHpPSIMYBaHHS): Cemectp
091 — bionoris
(Ha3Ba)
3arajibHa KIJIbKICTh 1-i | 1-i1
roaud - 30 Jlexmii
15 rog. | 15uron.
IIpakTH4Hi, ceMiHApCHKi
TwKxHEBUX TOAUH IS . Ly oo
- OcBiTHBO-KBaTi (hiKaIi HHUI 0 ron. 0 rox.
neHHoi popmu . ) oo : -
MBI PIBEHB: TPETIi OCBITHHO- JlaGoparopHi
ay,Z[I/ITOpHi/IX _16 HayKOBHH (JTIOKTOP 0 rom. | 0 rom.
U inmocoii Camocriiina po6ora
CaMOCTIHHOT poOOTH ¢ bii) 1 | p14
roJ. rO/I.
cTyjaeHTa - 14
Koncyabramii: 1 rog.
Bun konTposto: 3aiik

IIpumirka.
CriBBITHOIICHHS KITBKOCTI TOAWH ayJAMTOPHUX 3aHATh JO CaMOCTIMHOI 1 1HAMBITYyaIbHOI
po0OOTH CTAaHOBUT:

JUIsL IeHHO1 (popMu HaB4aHHS — 16/14

JU1s 3a09HO1 hopmu HaBYaHHS — 16/14

2. Mera T2 3aBJaHHS HABYAJLHOI JUCIHUILIIHA

Merta aucummuiina. MeToro BUKIIQJaHHA HaBYaJIbHOI JUCLUIUIIHU «AKTUBHI GopmH
a30Ty 1 KMCHIO 32 HOPMH Ta MATOJIOTID» € OJIep>KaHHs aclipaHTaMU CY4YaCHUX YSBJIEHb PO
PO aKTHBHHUX CHOJYK a30Ty Ta KHCHIO B OpraHi3Mi TBapuH. Po3rismarorbes (i3wko-
XIMIYH1 BJACTHUBOCTI 3a3HAYEHUX PEUOBUH, SIKi JIEKATh B OCHOBI KJIIFOYOBHUX O10XIMIYHHUX 1
¢iziosoriyHMX eekTiB. BUBYAIOTHCS NUISIXU Ta PETYJIAIIS CHHTE3Y OKCHAY a30Ty B KJIITHHI,
sBuIIa HiTpudikamii Ta neHiTpudikamii. AcripaHTd 3HAMOMIIATHCSA 13 IIUKIOM OKCHAY a30Ty
B OpraHiami ccaBliB. Po3risgatoTbCs BHYTPIIIHBOKIITUHHI CUTHAJbHI HUIAXH, SIKI
peali3yloThCs 3a y4acTl OKCUAY a30Ty Ta aKTUBHUX (DOPM KHCHIO; 0OTOBOPIOETHCS 3HAUCHHS
aKTUBHUX (OPM a30Ty Ta KHCHIO B peryJisuii ekcrpecii reHiB. AKIEHTYEThCS yBara Ha
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3HaueHHI NO Ta akTtuBHMX (opM KkucHio B mnepemaudl Ca2+-curHany. JleranbHO
posrisanatotbess cGMP-3anexni Ta cGMP-He3anexni 0ioxiMiuHi epeKTH aKTUBHHUX (HOpM
a30Ty. AHAJ3YIOThCS Cy4YacHi JaHi MO0 3HAYCHHS aKTUBHUX CIOJYK a30Ty 1 KHCHIO JIs
POCIIMHHUX OpraHi3MiB Ta NpOKapioTiB. ONMUCYIOTHCS MEXaHI3M 1 PEeryJislis YTBOPEHHS
aKTUBHUX (OpPM KHCHIO B KJIITHHI, (YHKIIIOHAJIbBHA POJIb TMEPEKUCY BOJHIO Ta IHIIHMX
MeTa0O0IYHO-CIIOPIIHEHUX CHOJYK. AKUEHTyeTbcsi yBara Ha 3HaueHHI NAD(P)H-
OKCHUJA3HOTO KOMIUIEKCY Ta MITOXOHJApPIN AJi CUHTE3y aKTUBHHUX ()OPM KHCHIO B HOpMI Ta
3a ymMoB matoJiorii. MAP-kiHa3H1 Ta TUPO3MHKIHA3HI CUTHAJIbHI KACKaJH PO3TIISAAIOTHCS Y
3B’SI3Ky 13 IXHBOIO PETYJSIE€I0 akTUBHUMH (opMamu KuCHIO. HaBoastbes mpukianu
penoKc-perysIii excrpecii reHiB. JleTaqbHO OOTOBOPIOIOTHCS OyJ0Ba Ta OCOOIMBOCTI
(GyHKIIIOHYBaHHSI €eH3UMATUYHUX 1 HECH3UMATHUYHHUX €JIEMEHTIB aHTUOKCUJIAHTHOTO 3aXUCTY
Ha PiBHI KJIITHH, TKaHUH Ta HUTICHOro opranizmy. Oco0nuBa yBara NpuUIUISIETbCS TOHKUM
MeXaHI3MaM PEeryJsmii MpO/aHTHOKCHIAHTHOTO CTaTyCcy KIITHHHU, $KI JO3BOJSIOTH
NEPOKCUIY BOJAHIO BUKOHYBAaTH (DYHKIIIF0O BTOPHHHOTO MeceHKepa. HaBoaaTecs mpukiam
(GYHKIIOHYBaHHSI OKCHIY a30Ty Ta MEPOKCHUY BOJHIO SIK ayTO/MapakKpUHHUX PETYyJATOPIB.
Amnani3yeTbcsi cyyacHa iH(OpMallisi CTOCOBHO 3HAYEHHS aKTHBHHMX ()OPM a30Ty 1 KHUCHIO B
perymAanii KIITHHHOTO IHMKIy Ta SBUIIl amomnTo3y. Po3rmsgaeTscss maTtoreHes pi3HUX
3aXBOPIOBaHb (aTepoOCKiIepo3, nAiabet, XxBopodba AmblireiiMepa, iHPApPKT MIOKapAy, 370sIKICHI
NEepepOPKEHHSI TKaHWH TOUIO) 3 TOYKHM 30py IMOPYIIEHHS MeTaboii3My aKkTUBHUX (opM
a30Ty 1 KHCHIO, OCOONHMBAa yBara NPUIUISETHCS SIBHUILY MITOXOHIPIaNbHOI AMCHYHKII.
HaBoasThcsl mpukiagu 3acTOCYyBaHHS JIOHOPIB OKCHAY a30Ty, iHrioiTopiB NO-cuHTa3 Ta
AHTUOKCHJIAHTHOI Tepamii B CydYacHI MeIWIHHI. AHaT3YIOThCS JITepaTypHi JaHi IIPo
OKCHJIATUBHUI/HITPO3aTUBHUIA CTPEC Ta crielu(iuHi MEXaHI13MH 3aXUCTY KIITHHH BiJl HOTO.
Posrnsimaerses rinore3a KUCHEBO-NIEPEKUCHOIO MEXaHI3My CTapIHHS.

3aBaaHus:
1. 3’sicyBaHHS 3aKOHOMIPHOCTEN MeTa00I1i3My aKTUBHHX (POPM 30Ty 1 KUCHIO B KJIITHHI Ta
OOrpyHTYBaHHS NEPCINEKTUBHUX HAIMPSIMKIB BHOIPKOBOTO BIUIMBY Ha BIIOBIIHI €H3UMU 3
METOI0 CTBOPEHHS Cy4yacHUX (papMaKoJOT1YHUX Mpenaparis;
2. 3aCBOEHHSI OCOONMBOCTEH peryJsimii KIOYOBUX KIITHHHUX (QYHKIIH OKCHJIOM a30Ty Ta
NEPOKCUIOM BOJHIO, 110 € HEOOXITHUM ISt MaOyTHBOI TpodopieHTaLii;
3. pO3MJISiA CUTHAJIBHUX HUISX1B KJIITHHH, B IKUX 3aJ151H1 AKTUBHI META0OJIITH a30TY 1 KUCHIO
Ta PEryJsllii HUMHU €KCIpecii reHiB;
4. ¢opmyBaHHS YSBICHb NPO 3HAYEHHS OKCHUAY a30Ty Ta AaKTHMBHMX (OpPM KHUCHIO B
NaTOreHe3l PO3MOBCIOKEHMX 3aXBOPIOBAaHb 1 HAayKOBE OOTPYHTYBAaHHS 3aCTOCYBAaHHS
nonopiB NO, iuri6itopiB NO-cHHTa3 MNPUPOJHOTO 1 IITYYHOIO MOXOJKEHHS, a TaKOX
AQHTUOKCHUJIAHTHOI Teparlii 3 JIIKyBaJIbHOIO METOIO.
B pe3ynpTari BUBUEHHS HABUAIBHOT IUCIUILIIHU acIipaHT MOBUHEH

3HATH:
. OCHOBHI (DI3MKO-XIMI4HI BJIACTUBOCTI AKTUBHHX (OpPM a30Ty Ta KHUCHIO, SIKI
00yMOBJIIOIOTH MPOSIB IXHBOT 010XIMIYHOI aKTUBHOCTI;

J PO3YMITH 3aKOHOMIPHOCTI METa0OJi3My OKCHIY a30Ty Ta aKTHBHHX ()OPM KHCHIO:

CTPYKTYpPY Ta PETyJISII0 BIAMOBIIHUX €H3UMIB, 3aJI€KHICTh €KCIpecii IUX MPOTEiHIB BiJl
(YHKIIOHAIBHOTO CTaHy KIIITHHH;

. BOJIOJIITH CyYaCHUMH YSIBJICHHSMH W00 KIFOYOBHX Oi0XIMIYHHMX 3aKOHOMIpHOCTEH
nii NO Ta H202 Ha KIITHHHOMY piBHI, fKi JIeXKaTh B OCHOBI (Di310JI0T1UHUX €(EKTIB;



. O3HAOMHUTHUCH 3 OKPEMHMH MATOJOTTYHUMHM MpOIEcaMHu B OpraHi3Mi, 010XIMIYHUMU
MeXaHI3MaMld BUHUKHEHHS SKUX € TOPYLICHHS MeTaboii3My akTUBHUX (OpM a3oTy Ta
KHCHIO;

. 3aCBOITMU TEOPETUYHI OCHOBM 1 OBOJIOAITH MPAKTUYHUMU METOAAMH IOLIYKY
CEJIEKTUBHUX, OOOPOTHUX 1 HETOKCMYHHUX e(eKTOpiB, SKi O Maiu 3MOry MOJIYJIOBATH
LHEHTPaJIbHI JIJAHKK METa00J113My OKCUIY a30Ty Ta aKTUBHUX (OPM KHUCHIO 1 OyJIH OCHOBOIO
CTBOPEHHS BIAMOBIAHUX (papMmpenaparis.

BMiTH:

J BUKOPHUCTOBYBAaTH HaOyTi TEOPETHYHI 3HAHHS MOJIEKYJISIPHUX OCHOB O10JIOT1YHOI
AKTUBHOCTI OKCHJly a30Ty Ta NEPOKCUAY BOJIHIO 3 METOI HAYKOBO-OOIPYHTOBAHOI'O TIOLIYKY
Ta BUBYCHHS Ol0XIMIYHMX MimeHe# nii (i31010T1YHO-aKTUBHUX PEYOBUH, NMEPCIEKTHBHUX
JUIsl CTBOPEHHSI Ha TXH1/ OCHOBI JIIKAPCHKHUX MPENapaTiB;

° BOJIOJITH CY4YaCHUMHU METOJaMH Ta TMIAXOJaMU ISl OLIHKA (DYHKIIOHYBaHHS
OCHOBHHMX €H3MMIB, sIKi OepyTh y4acTb B METa0OJi3Mi aKTMBHHUX ()OpPM a30Ty Ta KHCHIO, i
Bu3HadyeHHs BMicTy NO (iforo nmoxinuux) Ta *O2-/H202 B 010J0T1YHUX CUCTEMAX;

. 3aCTOCOBYBATH Cy4YacHI METOAM (PIIyOpECIEHTHOI CIEKTPOCKOIIi 1 MIKpOCKOIMIT st
BU3HAUCHHS JIOKAJI3amii 1 JAWHAMIKA YTBOPEHHS OKCHUIY a30Ty 1 TEPOKCHIY BOIHIO B
KJIITHHI.

Micue aucuumjiHd (B CTPYKTYpPHO-JIOTIUHIM CXemi TIJATOTOBKM  (paxiBIIiB
BIANOBiIHOrO Hampsmy). HaBuanbhHa nucnumiina «AKTHBHI (OpMH a30Ty 1 KHCHIO 3a
HOPMH Ta TATOJIOTI» € CKJIAJJOBOI0 OCBITHHO-HAYKOBOI MPOTpPaMH IMiArOTOBKH (haxiBIiB 3a
TPETIM pIBHEM BHWIIOI OCBITH, CHelianizailis 010XiMmis, OCBITHhO-HaykoBa mporpama 091
«biomnorisny.

3B’s30k 3 iHmmMu aucuumtiHamMu. Kypc «AxtuBHI (opMu a30Ty 1 KHCHIO 3a
HOPMH Ta MAaTOJOTI» € CKIaJ0BOI OCBITHHO-HAYKOBOI MPOrpaMu MiJrOTOBKU (paxiBIiB 3a
TpeTiM piBHeM BHIIOI OCBITH «JlokTOop (inocodii», ocBiTHbO-HAyKoBa mporpama 091
«bionorisiy 1 HEPO3PUBHO TIOB’SI3aHUN 13 TaKUMU JUCHUIUIIHAMHU sK  «bioxiMisy,
«MomnexynsgpHa 61070ris1», «P13UyHa XIMIis».

3. IIporpama HaBYAJBHOI JMCUUILTIHA

3microBuii moayJsb 1. «OcodauBocTi Ta peryasuis MeTado0J1i3My OKHCJIIB a30Ty B
opranizmi ccaBuiB. @yHkuionajabHe 3Ha4YeHHsE NO».

Tema 1. 3arajibHi yIBJI€HHSI IPO POJIb AKTUBHHUX (DOPM a30Ty i KHCHIO.

Ennorennuii cuHte3 HITPUTIB 1 HITpaTiB B opranizmi. Jocmimkenns ®. Mypana, P.
®apurotra, JI. Irmapo 1 inm., Binkputrts EDRF (enporeniii-3anexxHoro Qakropy
po3cnabiieHHs ); Ba30opeaaKkCyrUi, aHTHarperaiiiiii Ta aHTHaAre3uBHI ePEeKTH OKCHTY a30Ty.
Oxkcun azoty 1 HiTpocnonyku. Jlonopu NO Ta iXHE BUKOPUCTAHHS B METUIUHI.

Hocmign O. Ywmxkescobkoro, Biakputtss EDHF (emmoreniii-3amexHoro ¢axrtopy
rinepnoJisipusaiiii); 3arajibHi YSBICHHS PO CUTHAIBHY Ta PETYJIATOPHY (YHKIII IEPOKCUTY
BOAHIO. ['imeprnpoaykilis akTUBHUX (OPM KHCHIO Ta TEPEKHMCHE OKHUCJICHHS JIMIAIB SK
KJIIOYOBI ()aKTOPY YHCETHHHUX MATOJIOTIYHUX MPOIIECIB B OpPraHi3Mi.

AKTHBHI (OpMHU a30Ty Ta KUCHIO SIK NMPOAYKTHU aepoOHOro meradosnizmy. OCHOBHI
G13UKO-XIMIYHI BJIACTHBOCTI IHMX CHOJYK, IO JeXaTh B OCHOBI MPOSBIB 010J0T14HOT
AKTUBHOCTI. 3aJIeKHICTh IXHBOTO OOMiHYy Bim koHmeHtpamii Ca2+. Kiitunna
KOMITAPTMEHTAJTI3allis SIK YMOBa CHPSIMOBAHOI Jii OKCHAY a30Ty Ta IMEPOKCHIY BOJHIO.
VsBIeHHS PO BUCOKY KOHIEHTPALIMHY 3aJICKHICTh O10JOTTYHMX €(EeKTiB, CIPUUYUHEHUX
aKTUBHUMH (OpMaMU a30Ty Ta KUCHIO.
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Tema 2. NO-cuHTa3Ha peaxkuis B TKaHMHaX ccaBuliB. Peryjasiumis cuHTe3y Ta
akTuBHOCTI NO-cHHTa3.

NO-cunTa3Ha peakuis: cyoctpatu Ta Kodaktopu. Knacudikamis Ta 3aranbpHa
xapaktepuctuka NO-cuHTa3, crnenudika iXHbOI TKAHMHHOI 1 CYOKJITMHHOI JIOKaji3alii.
OcoOnuBOCTI CTPYKTypH Ta KaTaJiTUYHA AaKTUBHICTh OKpeMux i130popm NO-cuHTa3.
3HayeHHS KaJbMOJYJiHYy, KaBeoJliHy, TeTparigpoodiontepuny. OcoOIMBOCTI €H3UMATUYHOL
aKTUBHOCTI 3a HecTaul L-apridiny Ta kogakrtopiB. NO-cUHTa3HUI Ta apriHa3zHUN HUIIXU
obminy L-aprininy. ®yHkKIioHaIbHA PO OKpeMux i30popm NO-cuHTa3.

Perynsuis cunatesy NO Ha piBHI TpaHCKPHMII, TPAaHCIALII, MOCTTPAHCIAINHAX
KOBAICHTHUX MOIUQIKalild, UISIXOM TMPOTEIH-MPOTETHOBUX B3a€EMOMIA Ta 3MIHOIO
JOCTYITHOCTI KO(aKTOpiB Ta cyOcTpariB. DaKTOpHU TPAHCKPHUIILIII, K1 3MIHIOIOTh €KCIIPECIIO
NO-cunras: poiabr KLF2, NF-kB, STATs Ta inm. Rho/rho-kina3Hmii msix Ta 3HauYeHHS
craruniB B perymuii 6iogoctynnocti NO. Ilpuxnagu 3min crabinbrocti MPHK piszanx
130bopM. AJNBTEpHATUBHUNA CIUIAMCHHI HEWpOHabHOI Ta 1HAYUUOLIbHOI NO-cuHTa3;
MiToxoHpiaasbHa NO-cuHTa3a SK CIUlaiic-BapiaHT HeWpoHanpHOI, i1 (yHKIIIOHAJIbHE
3HAYEHHS B KIIITUHI.

Ponp moctrpancnsauiitanx Moaudikamii B peryssmii eHpotenianbHoi NO-cuHTa3M:
anumoBaHHs, (ochopuatoBaHHs, HITPO3WIIOBaHHA. B3aeMojis eH3uMy 13 MpOTEiHAMH-
MOJYJISITOpPAMH ~ aKTUBHOCTI Ta  BHYTPIIIHBOKIITUHHOI  JIOKai3allii:  KaBEOJIHOM,
KaJbMOYJIiHOM, marnepoHoM hsp90, aktnHoM, nuHaMiHOM. Pi3Ha cyOKmiTHHHA JTOKaTi3aris
i30opm NO-cHHTa3 sIK TIepeIyMOBa JIOKAJBHOTO PETYIATOPHOTO YTBOPEHHS OKCHIY a30Ty,
PEIOKC-PEryJIsiist pUTMa CepLs.

MexaHi3MH 3BOPOTHBOTO 3B’S3KY 1 3HIKEHHS BMicTy NO.

[ pkepena okcuay a3oTy B KIITMHAX: peAyKTa3Ha AaKTUBHICTh TIE€M-BMICHUX
MPOTETHIB, aMiaKOYTBOPEHHSI.

Kinernuni oco6muBocti NO-cuHTa3HOI peakiiii, CTPyKTypa Ta MeXaHi3Mu il
iaTi0iTopiB. Knacudikaris i 3acrocyBanus noHopiB NO.

Tema 3. ®dynkuioHajbHa pojb NO B kiituHax i TkanuHax. Cuntre3 NO B
yMoBax Jae(iuuTy KHCHIO.

OcHoBHI 6ioxiMiuHI e(EeKTH OKCHAY a30Ty: YTBOPEHHS KOMIUIEKCY 13 3ali30M Yy
CKJIaal reMy (akTuUBallis PO3YMHHOI TyaHUIATIMKIA3HM, 3HA4YeHHsA MpoTeiHkiHazu G B
peamizarii 6ioximMiuHOi akTuBHOCTI NO, 3BOPOTHE KOHKYPEHTHE 1HT10yBaHHS UTOXpoM C-
OKCHJIa3M); OKHCHEHHS 3aji3a y ckiaal remy (iHriOyBaHHsS TpPaHCHOPTHOI (yHKIT
remMorsio0iHy Ta Miorso0iHy, po6otu uToxpomiB P450); B3aeMoist 13 HETeMOBUM 3aTi30M -
YTBOPEHHS 3aJ1130HITPO3UIBHUX KOMIUIEKCIB (IpUrHIYeHHS (QYHKUIOHYBaHHS (QEepUTHHY Ta
TpaHcpepuHy), peakxiis 13 3a71i30-CipyaHUMU LIEHTPAMU MITOXOHJIPiil; MOIYJISIiSE OKUCHOTO
0OMiHy apaxiJOHOBOi KHCIIOTH (JIIIMTOKCUTEHA3 Ta IUKIOOKCHTEHA3); S-HITPO3WIIOBAHS Ta
TPAHCHITPO3UJIIOBAHHSI €H3MMIB, 30KpEeMa 3a Y4acTi HM3bKOMOJIEKYJSIPHUX HITPO30TIOJIB
(iaribyBanHs Ca2+-TpaHCIOPTYBAIBHUX €H3UMIB, TJilepanabaeriadocdaTaeriiporeHasu,
KpEaTUHKIHA3M, TJIyTaTIOHPEAYKTa3h, LUCTETHOBUX TpoTea3, akrtupauis K-+-xaHauis,
OKpeMHuX THIliB rereporpuMmepHuXx G-mpoteiniB, (akropy Tpanckpummii Oxy-R E. coli,
TeoMepa3d 1  1HIN);  HITPO3WIIOBAHHS  3aJMIIKIB ~ TUPO3WHY  (1HT1OyBaHHS
HYJICOTUAPEAYKTa31); Ae3aMiHyBaHHs (MOXke mpu3BecTH 10 nomkokeHs JJHK).

OcHoBHI (i3ionoriyai eQekTH OKCHIYy a30Ty: 0a3ambHa peraKcalis CyJHHHOI CTIHKU
NO, sKkuii CUHTE3y€E€TbCSI €HI0TENIEM (BIUIUB OKCUIY a30Ty Ha CHUCTEMH, 110 MIATPUMYIOTH
Ca2+-romeocTas B pI3HUX THUIIaX M 531B); J€3arperyouuii Ta aHTHare3UBHUNA e(heKTH 111010
dopmMeHHX eneMeHTIB KpoBi (aHTuTpomOiuHa 1is); 3HadyeHHS NO B (QyHKIIOHYBaHHI



7

HEpPBOBOI CHCTEMHU (HITpEpriuHi 3aKkiHYeHHS 1 HEUpOPeryssllis TJIaJICHbKUX M s3IB,
riytamaTHa HelpoTokcuuHicth Ta NO, mpouecu mnoteHmiamii 1 gempecii B ITHC,
¢opMyBaHHA TIam’ATi, 30POBHM aHaNI3 TOIMIO); CHAOKPHHHA PETYJAMis (KOHTPOJb 3a
CHUHTE30M Ta CEKpELI€l0 1HCYJIHY, TOPMOHIB HaJHUPHUKIB, CTATEBUX FOPMOHIB); BILJIUB Ha
nporecu Hecnenru(iaHoro 1 cneru@iyHoro iMyHHOTO 3aXHCTY.

Mexanismu nenonyBaHHs 1 Tpancrmopty NO, OydepHi MONEKyIH, 3HauY€HHS
JTUHITPO3UIIBHUX KOMILIEKCIB HETEMOBOTO 3aJ1i3a.

3HaUYeHHSI HITPUT/HITPAT-PEIYKTa3HUX peakIiii 3a yMOB TIMOKCii Ta imemi3arii
TkaHuH. Jle3okcipopmu rem-BMicHUX MNpoTeiHiB sk kepena NO, ixXHIH po3mogin mo
TkaHuHaM. Di3iko-XiMiUHI MEepemyMOBH pEAyKTa3HOI akTUBHOCTI. EH3umu, ki
BIJTHOBJIIOIOTh 31130 y CKJIaJl I'eéM-BMICHUX NpPOTEiHIB. BHYTpilHS cuMeTpis eIeKTpOoH-
TPAHCIIOPTHUX JIAHIIOTIB B MIPUPO/II Ta OJIOYHUI MIPUHIIUIT IXHBOI OpraHi3artii.

3MmicToBuii Moay/ab 2. «Okcua a30Try B MITOXOHAPIAX Ta HNPOKAPIOTHYHHX
opranizmax. IlaToreHe3 okpemMux 3aXBOPIOBaHb i iX Tepamisi y 3B’AA3KY i3 NOPYIIeHHAM
o0Miny NO. Okcua a30Ty fIK peryJsiTop KJIiTHHHOTO UKJIY».

Tema 4. NO-cunTa3a y npokapioris. MiToxonapii Ta okcua a3ory .

OcCo0JMBOCTI CTPYKTYpU 1 KaTalliTUYHA aKTUBHICTh OakTepiaibHOi NO-CHHTa3M.
OynkiionanbHe 3HaueHHd NO-CHHTa3M y CTPENTOMIIIETIB, 30y ITHUKA CHUOIPCHKOI BUPA3KH;
ponbs NO y 3axucTi 6akrepiit Bin Y D-panialiii, aHTHOI0THKIB TOIIIO.

OcoOnuBocti cuHTey NO B MITOXOH/IpisX. BIumB okcuay a3oTy Ha eleMEHTH
JTUXAJTBHOTO JIAHITIOTa Ta MATPUKCHI eH3uMH. Ponb miToxonapiasbHOro NO B iHIYKIIIT
/3axXUCT1 BiA MITOXOHApianbHOI AucyHKIIT; MiToxoHIpiambHa NO-cHHTa3a Ta TiMOKCUYHE
MPEKOHIUIIIIOBaHHS KapaioMmionuTiB. OKcHI a30Ty Ta CYNEpPOKCUI-aHIOH, IUTOTOKCHYHA
pOJIb TMIEPOKCUHITPUTY, WOTO B3aEMOJIS 13 MITOXOHAPISIMHU, 3aXUCT BiJl NMEPOKCUHITPHUTY.
3HayeHHs OKCUAy a3zoTy B perymauii (yskuionyBanHs ATP-uyrnuBux K+-kxananis
MITOXOHJPIN Ta MOPU NEPEXiTHOT MPOBITHOCTI.

Tema 5. IlaTorenes okpeMmux 3aXBOPIOBaHb JIIOAMHH Y 3B SI3KY i3 NOPYILICHHAM
o0miny NO. Okcug a3ory i anonros.

I'imokcis Ta NO B Mexani3max myxJauHHOTo anrioreresy. Poms NO 1 engoremnianbHOT
TuchyHKUIT B areporeHesi. 3HaueHHsl pyHHIBHOI J1i HAJJIMIIKOBOI MPOIYKLIi OKCUAY a30Ty
B MEXaHI3Max JEeCTPYKIIi B-KIITHH MANITYHKOBOI 3a71031 MPHU 1HCYJIIHO3AJIC)KHOMY J1a0eTi.
3HIKEHHSI aKTUBHOCTI eHjoremanbHoi NO-cuHTasu 1 6iogoctynHocTi NO — BakiIMBa JJaHKa
natoreHesy miabdery Il Tumy.

3HaueHHsl MEPOKCUHITPUTY Y MPOSIBI HEMPOTOKCUYHOI i [-aMiJIOIIHOTO MEeNnTUIy
npu XxBopoO1 AjbireiiMepa. 3ananbHi npouecu 1 pyHkiionyBanHsa cuctemu NO. [{utokinu
Ta OKCHJ a30Ty 3a OpoHxianbHOi acTMHu. [Tonsilina poss NO npu mapkiHCOHI3M.

3acrocyBaHHs AoHOpPiB NO Ta L-apriHiHy B KJIIHIUHIA NMPaKTULIL: Teparis 1HPapKTy
Ta 1HCYJbTy, JIKyBaHHS TINEPTOHII Ta IMIEMIYHOI XBOPOOU ceplis, aTepoCKIEpO3y.
Bukopucranus ceiaekTHUBHHX 1HTIOITOpiB 1HAYHMOUTEHOT NO-cHHTa3uW ISl JIKYBaHHS
3anajbHUX MPOLECIB Ta Y BUIMAJKY 3aCTOCYBAHHS XIMIOTEPAIEBTUUHUX 3aCO0IB.

[Ipo- Ta aHTMamonTwuHi e(eKkTH OKcuay aszorTy. 3HaueHHs NO B perymsmii
KJIITUHHOTO LHUKITY.

3MmicToBuii MoayJib 3. «BiOXiMiYHA XapaKTepUCTHKA aKTUBHUX (POPM KHCHIO Ta
iX pyHKIIOHAJIBLHA POJIb B KJIITHHAX. Peokc-pery/siniss AKTHBHOCTI I'eHiB».



Tema 6. Ocob0amBOCTI MeTa00J1i3My Ta (PYHKIIOHAJbHA POJIb AKTUBHUX (Gopm
KHCHIO.

®Di3uKO-XiMi4HI BIACTUBOCTI aKTUBHUX (POPM KHCHIO, 5IKi OOYMOBIIOIOTH 010XIMIYHY
aKTHBHICTh. MeXaHI3MHU 1 peryJssilis yTBOPEHHsS aKTHUBHUX (OPM KHCHIO: CTPYKTypa 1
ocobmuBocti  peryisnii  NAD(P)H-okcumazHoro komruiekcy B (DaromuTyrOuyux —Ta
HeparonuTyOYnx KIITHHAX, 3HAUEHHS MITOXOHAPIA B TeHepalii aKTMBHUX (OpPM KUCHIO
KJIITUHOIO, POJIb KCAHTMHOKCH/Ia3M 32 YMOB TINOKCIi; Oy/1oBa 1 (yHKLIOHAIbHA aKTUBHICTh
MOHOAaMIHOKCHJIa3, OKCHAa3u L-aMIHOKMCIOT, MI€IONEepOKCUIa3y, IHIIUX OKCHJA3.
EBouroriiini aciekT yTBOPEHHS! aKTUBHUX ()OPM KHCHIO, 3B 530K IXHBOTO MeTabomi3My 13
Ca2-+-curnanizaiero.

Bioximiyni 1 Qi3ionoriudi eexTu akTUBHUX (GopM KucHIO. [lepokcua BOJHIO sIK
CUTHAJIbHA MOJIEKyJa. 3MIHM BHYTPIIIHBOKIITUHHOI KoHIeHTpauii H202 3a nirana-
pelenTopHoi CTUMYJSAIIl, JoKamizauis yTrBopeHHA. Crerudivuni MimeHi Al MepoKCHIY
BOJIHIO B KJIITHHI.

3HaueHHA AaKTUBHUX (OpPM KHUCHIO B TUPO3UH- Ta MAP-KiHa3HUX CHUTHAIBHUX
Kackajgax. Penokc-ceHcopu KITHHH, PEJOKC-UYTIUBI T€HH.

H202 sk daxrop rinepnonsipusaitii miazmaTuuHoi memopanu; O2-CeHCOpH JIETEHb 1
KPOBOHOCHUX CYIMH.

4. CTpyKTypa HaBYaJIbHOI JUCIUTUIIHU

Ha3sBu 3micToBux KinekicTe rogun
MOJIYJIIB 1 TEM JieHHa Gopma 3aouna gopma
yChOr0 Yy TOMY YHUCH1 yChOT'O Yy TOMY YHUCH1
n | o | nab | iHa | c.p. a | o | 7ab | iH7g | c.p.
1 2 3 14| 5 6 7 8 9 |10| 11 | 12 | 13
Moayas 1

3microBuii MmoayJb 1. Oco6IMBOCTI Ta perysilis MeTaboi3My OKHUCIIB a30Ty B OpraHi3Mi
ccaBiB. DyHKIIOHATBHE 3HAYeHHS NO

Tema 1. 3aranbHi 5 3 10]0 0 |2 5 31010 0 |2
YSIBJIGHHS IIPO POJIb
aKTUBHUX (HopM
a30Ty 1 KHCHIO

Tema 2. NO- 5 3 1010 0 2 5 3 10 |0 0 2
CHHTAa3HA PEaKIIis B
TKaHWHAaX CCaBIIIB.
Perynsuis cuaTe3y
Ta akTuBHOCTI NO-
CHHTA3

Tema 3. 4 2 1010 0 (2 4 2 10 |0 0 |2
@dyHKITIOHATBHA
posb NO B KITliTHHAX
1 TkannHax. CuHTe3
NO B ymoBax
ehIUTy KUCHIO

Pa3om 3a 3mictoBum | 14 8 1010 0 6 14 8 [0 |0 0 6
MojyieM 1




3micToBuii Moayb 2. OKcHJ a30Ty B MITOXOHJPIAX Ta MPOKAPIOTHYHUX OpraHizmMax.
[TaTorenes okpemMux 3aXBOPIOBaHb 1 iX Tepamis y 3B 3Ky 13 nopyueHHsM oominy NO.
Oxcu a30Ty SIK PETYIATOP KIITHHHOTO IHUKITY

Tema 4. NO-cunTaza | 4 2 1010 0 |2 4 2 10 |0 0 |2
y TIPOKapiOTiB.
MiTtoxonapii Ta
OKCHJI a30Ty
Tema 5. ITatorenes 5 2 1010 0 3 5 2 10 |0 0 |3
OKPEeMHX
3aXBOPIOBaHb
JIIOJTUHU Y 3B’ SI3KY 13
MOPYLIEHHIM OOMiHY
NO. Oxkcun azory 1
aronTro3
Pazom 3a 3micToBum | 9 4 10]0 0 |5 9 4 |0 (0 0 |5
MoAyJieM 2
3micToBU MOYJb 3. bioxiMiuHa XapaKkTepucTHKa aKTUBHUX (OpM KHCHIO Ta iX
GyHKITIOHAJIBHA POJIb B KIIITUHAX. PeTOKC-peryisilisi akTUBHOCTI TeHIB
Tema 6. 6 3 101]0 0 |3 6 3 10 |0 0 |3
Oco0auBocTi
MeTaloIi3My Ta
(byHKITIOHATBHA PO
aKTUBHUX (OpM
KHCHIO
Koncynpraitist 1 0 [0]0 0 |0 1 0 10 |0 0 |0
Pa3om 3a 3mictoBum | 7 3 10]0 0 |3 3 10 |0 0 |3
MoAyJieM 3
VYceworo roaud | 30 15/01(0 0 14 |30 15/0 |0 0 14
5. CamocrTiiina podora
Ne HasBa remu Kinbkictp
3/m TOJIMH
1 | Huka a3oty B Giocdepi (KpyrooOir a30Ty B MPHUPO/Ii) Ta LUK 5
OKCHJTy 30Ty B OpraHi3Mi CCaBIIiB.
2 | Cucremu, siIKi KOHTPOJIOIOTH PiBE€Hb aKTUBHHX (POPM KHCHIO B 5
KJIITHHAX Ta 3aXMINAIOTh B1JI OKKCHOT'O CTPECY.
3 | HeraTuBHi acmeKkTH HAUIMIIKOBOI MPOIYKIi aKTUBHHX (HOpM 4
KHCHIO JIJISl OpraHi3My.
Pazom 14

6. MeToau HABYAHHSA

Jlexii Ta miACYMKOBI 3aHSTTS. BUKOPUCTaHHS JUCTAHIIITHOTO HAaBYAHHS — 3 3ayYEHHSIM
acHipaHTIB /10 OCBITHIX PECYpCiB Ta MIXKHApOAHOBU3HAYEHHUX KYPCIB.

7. MeToau KOHTPOJII0

Iumannusa 00 niocymKo8020 KOHmMPO10:
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1. 3aranpHa XapakTepUCTHKA OKUY a30Ty. Di3UK0-XIMiUHI BIACTHBOCTI.
2. luki okcuy a30Ty B OpPTaHi3Mi CCaBIliB Ta UK a30Ty B Oiocdepi.

3. BiocunTes okcuay a3zoty 3a mpucyTtHocTi O2. Knacudikariis Ta 3arajibHa XapakTEepPUCTHKA
NO-cuHras.

4. Cunte3 NO B ymoBax AepilUTy KHCHIO.

5. CtpykTypa Ta KatajgiTuyHa akTuBHICTb NO-CHHTa3.

6. Oxcup azoty 1 miToxouapii. CriBBigHomeHHs MK NO 1a *O2- B KIIITHHI.

7. CyoxmituHHa jokam3aiis NO-cuHTas.

8. 3nauennst NO B maToreHe3i OKpEMUX 3aXBOPIOBAHb.

9. Perynsanis cunte3y Ta akTuBHOCTI NO-cHHTa3.

10. ®i3iom0riuni €heKTH OKCUIY a30Ty.

11. Perysmsinis ekcrpecii eHaoTeNianbHoil Ta IHAyuo1mpHoT NO-cruHTa3.

12. 3nauenns cGMP Tta npoteinkinasu G B peanizanii 6ioximiunux edekris NO.

13. Ponp noCTTpaHCHALIMHUX KOBAJIEHTHUX Moaudikauid s (QyHKIIOHYBaHHS
ennoreniaabaoi NO-cuHTa3M.

14. bioxiMiuHi eQeKkTH OKcuAy a3oTy. bynoBa Ta MexaHi3MH axkTHBAllil PO3YHMHHOT
TyaHUTATIUKIIA3H.

15. 3navuenns kaBeos s GyHKIIIOHYBaHHS eHaoTemanbHoi NO-CuHTa3HU.

16. 3akonomipHocTi Tpancnopty NO B TkaHuHax. Poib HITPO30TIONIB Ta IUHITPO3UIBHHUX
KOMIUIEKCIB HeremoBoro 3aiisa. bydepu NO.

17. MexaHi3MH 3BOPOTHBOTO 3B 53Ky npu ¢GyHKUI0HYBaHHI NO-cuntas. naxu 3HnxKeHHs
piBas NO.

18. I'pyna HenmpsIMUX METO/IB BU3HAUYEHHS OKCHUJY a30Ty B 010JIOTTYHUX CHCTEMaX.
19. I'pyna npsiMux METOA1B BU3SHAUEHHS OKCUIY 30Ty B O10JIOTYHHUX CUCTEMaX.

20. biocunTe3 NO He noB’si3anuil 13 pyHkIionyBaHHAM NO-cunTa3. [{ukn okcuay azory;
HITPUTPEAYKTa3HA aKTUBHICTh T€M-BMICHUX MPOTETHIB.

21. Kinetnuni ocobmmBocti NO-cunTas. CTpykTypa Ta MexaHi3mu Aii iHribitopis. JloHopu
NO.

22. ®i3uK0-XIMIYHI BJIACTUBOCTI aKTUBHUX (OPM KHCHIO, SIKI JIe)KaTh B OCHOBI TPOSBIB
010J10TIYHOT AKTUBHOCTI.

23. Cy6crpatu Ta ponb JNK. 11 perynsmnis akrusauMu opMamMu KHCHIO.

24. MexaHi3MU 1 peryJisillis yTBOpPEHHS aKTUBHHMX (opM KuCHIO B kmiTuHI. KopoTka
xapaktepuctuka NAD(P)H-okcuaas, kcanTHHOKCHAA3H, 13000pM CyNepOKCUITNCMYTa3H.

25. Tlepokcun BomHIO 1 poboTa O2-ceHcopa JIereHb 1 KPOBOHOCHUX CyIUH.
26. MeTou BU3HaYEHHS aKTUBHUX ()OPM KHCHIO B Oi0cHUCTEMAX.

27. CrpykTypa, KaTaliTHUHa aKTUBHICTh 1 (YHKIII MOHOAMIHOKCHIa3, OKcHIazu L-
aAMIHOKHUCJIOT, Mi€JIONIEPOKCHIA3H.
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28. EBomomiiiai acniektn Ca2+-3aJIe)KHOTO YTBOPEHHS aKTUBHUX ()OPM KUCHIO. bioxiMiuHi
3aKOHOMIPHOCTI TUXAIBHOTO BUOYXY.

29. MAP-xiHa3¥ 1 OKpeMi IPUKIAAN iX aKTUBAIlil TEPOKCUIOM BOIHIO.

30. Ilepokcunasu. [lepokcupeTOKCUHM 1 TXHE MOXJIMBE 3HAUYCHHS IJIs1 CUTHAIBHOT QyHKIIIT
MIEPOKCHTYy BOJIHIO B KJIITHHI.

31. CrpykTypa i GyHKIIIOHATbHA AKTUBHICTh HEMITOXOH/IPIAJIbHOT CYNIEPOKCUATUCMYTa3H.

32. TpaHcayKiiisi CUTHATY 4epe3 pelenToOpHi TUPO3UHOBI KiHa3u. Posib epoKCcHIy BOJHIO B
UX MPOIIeCcax.

33. bioxiMmiuHe 3HaYeHHs TIyTaTioH-S-TpaHcdepasu.
34. CtpykTypa, BIaCTUBOCTI Ta i30()OpMU IITyTaTIOHNEPOKCHUAA3ZH.
35. Xapakrepuctuka i30popM CynepoKCUIANCMYTa3H.

36. BymoBa i BJAacTMBOCTI NEPOKCHUPENOKCHHIB. IXHe 3HAYeHHs B CUTHAIBHUX 1
peryiaropHux eexrax nepoKCUIy BOAHIO.

37. 3nayeHHs Ta 0coOIMBOCTI Oy/I0BU KaTaja3u.

38. Crpykrypa, perymsamis 1 ¢QyHkmioHaneHa aktuBHiCTE NAD(P)H-okcupasu B
¢aronuTy04nx 1 HeparouUTyIOUNUX KIITHHAX.

39. KopoTka xapakTepuCTUKa OCHOBHHUX O10XIMIYHHMX 1 (Pi310J0T1YHUX €(EKTIB aKTUBHUX
¢$hopM KHCHIO.

40. 3HavyeHHs MIKpOCOM B MeTabOoi3Mi KCEHOOIOTHKIB 1 CIpshDKeHa 3 HUMH TeHeparlis
aKTUBHUX (HOPMHU KUCHIO.

41. IIpoanonTuyHi e)eKTH OKCUY a30Ty.

42. 3aranpHa XapaKTePUCTUKA i OCHOBHI IUISXU MPOTIKaHHS aloNTO3y. 3HAUCHHS aKTUBHUX
($opM KUCHIO 1 OKCHIY a30Ty.

43. T'azoTpancnopTHa (yHKLISI KpOBI 1 OKCUJ a30Ty. TpaHCIOpTHA 1 JeNOoHyroua (yHKIIT
remorso6iny momao NO.

44. AntnanontuyHi e(heKTH OKCUY a30Ty.

45. Cunre3 Ta MOokIMBa poiib NO B cepiii.

46. AkTUBHI (POPMU KHUCHIO SIK IPOMOTOPH KaHIEPOT€HESY.

47. Ponb okcHly @30Ty Ta €HAOTEIialbHOT AUCHYHKINT B aTeporeHesi.

48. Oxcua a30Ty, akTUBHI popMH KHCHIO 1 maTorenes aiadery I Ta Il tumis.

49. OxcuIaTUBHUMN/HITPO3AaTUBHUN CTpEC AK MOXIIMBA MPUYMHA HEHpOAEereHepaTUBHUX
MIPOIIECiB MPU XBOPOO1 AjbIreiimepa.

50. Peiokc-ceHcopu MiKpOOPTraHi3MiB.

51. AktuBHI (hopMu a30Ty 1 KUCHIO B maTtoreHe3i xsopoou [lapkincoHa.
52. 3HayeHHs aKTUBHUX (OPM a30Ty 1 KUCHIO B POCIMHAX.

53. BinpHOpaauKaibHI MEXaHI3MU CTapIHHS.

54. CyyJacHi ysIBIE€HHS PO KUCHEBO-TIEPEKUCHUI MeXaHi3M cTapiHHs. Poib MiTOXOHIpIH.
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8. Posmnozin GaiiB, siKi OTPUMYIOTh CTYJIEHTH

| | [ToTouHe TecTyBaHHS Ta caMOCTiitHa poboTa
3micToBHi MOAYTH 1 3MICTOBHI MOZYJIb 2 3MICTOBH3H MOy Ib Cyma
T1 T2 T3 T6 T7 T6 100
15 15 15 20 20 15

T1, T2 ... T12 — Temu 3MiCTOBUX MOYJIiB.

[IIxana ominroBanus: HaionanbpHa tTa ECTS

Cyma 6auiB 3a BCl Ouiirika O1iHKa 3a HAIlOHAJILHOO KA
BHITM HaBHAJIbHOL ECTS | Ans ex3aMeHy, KypcoBOTO IS 3aTTIKY
ATBHOCTI poeKTy (pOOOTH), IPAKTHKH
90 - 100 A BIZIMIHHO
82-89 B oBpe
74-81 C /100D 3apaxoBaHO
04-73 D 3aJI0BLIILHO
60-63 E
HE3aJIOBLIBHO 3 HE 3apaxoBaHo 3
35-59 FX MOXJTMBICTIO TTIOBTOPHOTO MOJTHBICTIO
CKJIAIaHHS MOBTOPHOTO CKJIAJIaHHS
. HE 3apaxoBaHo 3
HE3aJIOBLIIBHO 3 ,
, 000B’SI3KOBUM
0-34 F 000B’I3KOBUM TTOBTOPHUM
: MOBTOPHUM BUBUYEHHSM
BUBYCHHSM JTUCITUTUTIHH .
JTUCITUTUTIHH

KoHTposb 3/11iCHIOEThCS 32 MOTYIbHO-PEUTHHIOBOO CUCTEMOIO.

V¥ 3microBuit Moayis 1 (3M1) Bxoasars Temu 1-3, y 3micToBuii Moy 2 (3M2) — temu 4-5,
y 3mictoBuil Moayib 3 (3M3) — tema 6. OOOB’SI3KOBUM JIJIsl YCHIIITHOTO CKJIQJIaHHSI 3Ky €
orpuManHs 60 6aiB (KPUTUIHUN MIHIMYM).

3aBepIIyEThCS TUCITUIUTIHA 3ATIKOM.

9. KoMneTeHTHOCTI, SIKUX acnipaHT Ha0yBae B MPOLIeCci BABYEHHS AUCIUILIIHU

Inrerpanbna
KOMIIETeHTHICThH

3MaTHICTh PO3B’sI3yBaTH KOMILICKCHI 3aBJaHHS B Tay3l Oloyorii y
MpOIIeCi MPOBEACHHS JOCIITHUIBKO-IHHOBAIIMHOI JISUTBHOCTI, IO
nepen0avae  TEPEOCMUCIICHHS HASIBHUX Ta CTBOPEHHS HOBHX
LUTICHUX 3HaHb, OBOJIOZIHHSI METOJIOJIOTIE€I0 HAYKOBOI Ta HAyKOBO-
TMIe/IarorivyHol  JISUIBHOCTI, TPOBEICHHS CaMOCTIHHOTO HayKOBOTO
JOCITDKEHHS, PEe3yJIbTaTh SIKOTO MAalOTh HAyKOBY HOBHU3HY,
TEOpETUYHE Ta MPAKTUYHE 3HAYEHHS 1 IHTETPYIOThCA Y CBITOBUI
HAYKOBHH MPOCTIP Yepe3 MmyOiKaliii.

3arajabHi
KOMIIETEHTHOCTI

3KO01. ba3za 3nanb. 3HaHHS Ta pO3yMiHHA MpPeAMETHOI 00iacTi
Ta PO3yMIHHA MPOQECIIHOI JISATBHOCTI.

3K03. KepyBaHHA mpekTamMu. 3AaTHICTH pPO3pOOJATH Ta
YIPABJISITH HAYKOBUMHU IIPOEKTAMH.
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3K05. KputuuHicTh. 31aTHICTh OLIIHIOBATH Ta 3a0e3MedyBaTH
SKICTh BUKOHYBaHUX POOIT.

CreuianbHi (¢axosi, | CK05. HaykoBe mMuciieHHs1. 31aTHICTh BUSBIATH, (OPMYITIOBATU

NpeJIMEeTHI) Ta BUPILIYBATU NPOOIEMH JOCIIAHULBKOTO XapaKkTepy B raiysi

komueTeHTHOCTI (CK) 61oJ10ri1, OLIIHIOBATH Ta 3a0€3MevyBaTH SKICTh TOCIIIKEHb, SIK1
POBOJISATH.

CKO06. InimiaTuBHICTh. 3JaTHICTH 1HIIIIOBATH, PO3POOIIATH 1
pealli3oByBaTH KOMILIEKCHI IHHOBAIlIKHI TPOEKTH B 010J10T1T Ta
JOTUYHI J0 HEl MIKIUCIUIUTIHAPHI TPOEKTH.

CKO7. ETuuHiCcTb. 31aTHICTh JOTPUMYBATUCh €TUKH
JIOCJTIIPKeHb, a TAKOK MPABHJI aKaJeMIdHO1 T0OpPOYECHOCTI B
HAYKOBUX JOCIIHKCHHIX Ta HAYKOBO-TIEAArOT14HIN AisSUTHHOCTI.
CKO08. CucremaTuuHicTb. 3AaTHICTh C(OPMYBaTH CHUCTEMHUUN
HAYKOBUH CBITOIJISI Ta 3arajlbHOKYJIBTYPHUN KPYTO3ip.

10. ITporpamHi pe3y/IbTATH HABYAHHS
PHO1. Matu koHuentyaiabHI Ta METOJOJIOTIYHI 3HAHHS 3 010JIOTIl 1 HA MEXI MPEeIMETHHUX
rajlyseid, a TaKOX JOCHITHUIBKI HaBUYKH, JOCTaTHI [UJIsi TPOBEACHHS HAYKOBHX 1
NPUKJIAHAX JOCTI/DKEHb Ha pIBHI CBITOBHUX JIOCATHEHb 3 BIJIIIOBITHOTO HAMPSIMY,
OTpUMaHHSI HOBUX 3HAaHb Ta/a00 3/11MICHEHHS 1HHOBAIIIH.
PHO2. Kputnunuii aHai3, OlliHKa 1 CHHTE3 HOBUX Ta CKJIQIHHUX 1eH.
PHOS. 3naru nparii npoBigHUX 3apyODKHHMX BUEHHMX, HAYKOBI MIKOJHM Ta (pyHAaMEHTaJIbHI
npati y raimy3i A0CHIKEeHHs, (POPMYJIIOBATH METY BJIIACHOT'O HAYKOBOTO JIOCIIIJIKEHHS.
PHOS. IlnanyBaTu 1 BUKOHYBaTH €KCIEpPHUMEHTAIbHI Ta/ab0 TEOPETUYHI IOCHTIIKCHHS 3
Oloyorii Ta MOTMYHUX MDKIUCUMUIUIIHAPHUX HAMNpsSMIB 3 BUKOPHUCTAHHSAM Cy4YaCHOTO
IHCTpyMEHTapito, KPUTUYHO aHATI3yBaTH PE3yJIbTAaTH BIACHUX JOCITIDKEHb 1 pe3yibTaTd
IHIIUX JTOCTIAHUKIB Y KOHTEKCTI BCHOIO KOMIUIEKCY CYYaCHUX 3HaHb IIOAO JOCIIKYyBaHOI
poOIeMHu.
PHI11. Po3pobnstTi Ta peani3oByBaTH HAyKOBI Ta/a00 IHHOBAIiMHI MPOEKTH, SKi JAIOTh
MO>KJIUBICTh IEPEOCMUCIIUTH HasIBHE Ta CTBOPUTH HOBE LIUTICHE 3HAHHS Ta/abo nmpodeciiiny
MPaKTUKy 1 PO3B’SI3yBaTH BaXJIWBI TEOPETUYHI Ta TMpPaKTUYHI TpobiemMu Oiojorii 3
JOTPUMAHHSIM HOPM aKaJEeMIYHOi €THKH 1 BpaxyBaHHSM COINIAJIbHUX, E€KOHOMIYHUX,
€KOJIOTIYHHX Ta IMPABOBHX ACTICKTIB.
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bazoBa:
1. Bypnaka A.Il., Cugopuxk €.Il. PaaguxanbHi (QOpMH KHUCHIO Ta OKCHUIY a30Ty IpH
nyxJmHHOMY Tiporieci. - K.: HaykoBa qymka, 2006. — 227 c.
2. IIpockypsiko C.4., Konomnsuauko A.I'., IBannukoB A.W. buonorus oxucu azora //
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3. Gertz L. Lichtenstein. Nitroxides. Springer Series in Materials Science, Vol 292. Springer

Nature Switzerland AG 2020. doi.org/10.1007/978-3-030-34822-9
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9. Kpyreukass 3.M., Jlebene O.E., Kypunoa JI.C. MexaHU3Mbl BHYTPUKIETOUHOMN
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