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Cuaadyc kypcey «biodizuuni 3acaau eHepreTH4HOro MeradoIizMy»
(anra. mosow) anas OIIIT «biogiznka»

2023-2024 n.p.

Ha3sBa kypcy

biodi3uuHi 3acanu eHepreTHYHOro Merado1i3My (aHIJI. MOBOIO)

Anpeca BUKJIAJaHHS KypCy

ByJ. ['pyurescokoro 4, 79005 JIbBiB

®daxkyabTeT Ta Kadeapa,
3a SIKOI0 3aKpinJjieHa
AMCLUILTIHA

Glonoriunuii haxyapTeT, Kagenpa 6iodizuku ta 0ioiHHOpMaTHKH

I'aay3b 3HaHb, udp T2
HA3Ba CreniaJbHOCTI

091 Bioxoris Ta 6ioxiMis

Bukaaaaudi kypey

3asigyBau kadeapu 6i0di3zuku Ta 610iHHOPMATHKH,
1.0.1H., npod. badbcekmit AHApiH MupociaBoBuY

KonrakTHa indopmauis
BHKJIA1a4iB

andriy.babskylnu.edu.ua

KoncyabTauii mo kypcey
Bi10yBalOTHCsE

locepenu, 11:00-12:00 rox (By:1. I'pyiuescekoro 4, aya. 324)

Indopmaunin npo Kypce

[Tporpama  BuB4YeHHS  Kypcy  «bioeHepreTw4Hi  3acaau
€HEepreTHYHOro  MeTabosi3My  (aHMVI.  MOBOKO)»  CKJaJeHa
BIAMOBIAHO 10 OCBITHBO-NpOdeciiHOl MpOorpaMu MiArOTOBKU
marictpa cremianbHocTi 091  bBiosoriss Ta Oioximis, sika
BUKIanaeThes B | cemecTpi B o0cs3i 4  kpemuTiB  (3a
€BpOIEHCHKOI0 KPEIUTHO-TPAHCPEPHOIO CUCTEMOIO).

Koporka aHoTauisi Kypcy

Ileit anrmoMoBHMI Kypc Tepeadavae IHMKJI JIEKUid A7
norauOJeHHs  3HaHb  MpPO  CydYacHI  METOAM  KJITUHHOI
OioeHepreTukd,  0coOAMBOCTI  (YHKLIOHYBaHHS  OKHCHO-
BIIHOBHOTO AMXaJBHOIO JIAHIIOTa Ta (opMyBaHHsS IPOTOHHOTO
rpagieHTa sik (GopMu 30epiranHs eHeprii, npo QyHKUIOHATIbHY Ta
CTPYKTYpHY oprasizamiro 1ukiay KpeOca, pi3HUX Teopii
CIIPSDKEHHsI JUXaHHS Ta OKUCHOTO (OCHOpPUIIOBAHHSA, (I3UYHHX
MexaHisMmiB cunTesy AT®, ponb akTHBHHUX (OPM OKCHIeHY B
HOpMI 1 maroJorii, Mpo TPAaHCHOPT 10HIB Ta IHIIMX PEYOBHUH Kpi3b
Gionoriyni MeMOpanH, GioeHepreTHKY (POTOCHHTE3Y, OCOOIHUBOCTI
OioeHepreTuku OaxTepil, EHEpreTHKy pi3HMX BHIIB pyXy,
GioeHepreTHyHi 3acaau pisHUX (izionoriuHux QyHKIIH.

Kypc Takox MICTHTh HpakTH4HI poOOTH y GopMi ceMiHapiB
CIIPMOBAHUX Ha PO3IIMPEHHS 3HaHb Ipo, Olodi3HuHi 3acanu
€HePreTHYHUX  MEXaHi3MIB Ta  YJOCKOHAJ€HHS  HAayKOBOI
PO3MOBHOI | MUCBMOBOI aHIIIHChKOI MOBH.

Mera Ta uiji kypey

[TornubutH  3HAHHS  MaricTpiB-010i3MKIB Yy  pO3YMIHHI
MEXaHi3MIB YTBOpEHHS, 3allacaHHs Ta BHUKOPHCTaHHS PpI3HUX
dopM eHeprii y KMBHX OpraHi3aMax Ta YJOCKOHAJIMTH pPIBEHb
HAyKOBOI  @HMIIHCHKOI MOBM  HAa  NPUKJIAAI  BUBYEHHS
6i0eHEPreTHYHUX MEXaHi3MiB.

JlitepaTypa A/1s1 BHBUEHHHA
AUCHHMILTIHH

1. Hawking S., Mlodinov L. A Briefer History of Time. Xapkib:
KCI, 2018.

2. Hawking S. The Illustrated Theory of Everything. New
Millennium Press, 2019.

3. Keller P. Basic Principles of MR Imaging. Milwaukee, Wis
General Electric Company, 1988.

4. Nelson D., Cox M. Lehningers Principles of Biochemistry.




New York: W.H. Freedom and Co., 2005

5. Lowen A. Bioenergetics: The Revolutionary Therapy That
Uses the Language of the Body to Heal the Problems of the
Mind, 1994

6. Sherwood L. Human Physiology: From Cells to Systems, 9th
edition, Brooks/Cole, Cengage Learning, 2016.

7. Widmaier E. et al. Vander's Human Physiology. 11th Ed.
New York, McGraw-Hill, 2008

8. Wehrli F. Advanced MR Imaging Techniques. Milwaukee:
General Electric Company, 1988

9. Wolfe J. Cellular Thermodynamics. In: Encyclopedia of Life
Sciences, Macmillan Publishers Ltd, Nature Publishing
Group, 2002

10. Kaiiky M. ®izuka maiibytHsoro. JIesis: Jlitonuc, 2017

TpuBaJicTb Kypey

OJUH CEMECTpP

Ob6csr kypey

120 rox, 3 skux 32 rof JeKIiHHUX 3aHSTh, 16 roJ NpaKTHYHUX
3aHSATh Ta 72 roJ caMocTiiHHOT poOOTH.

OuikyBaHi pe3yJbTaTH
HABYAHHA

[Ticns 3aBeplieHHs Kypey CTYAEHT MOBMHEH HA MiACTaBl JaHUX
Cy4acHOT aHIIOMOBHOT HayKOBOI JliTepaTypH: '

3HATH OCOBAMBOCTI TEPMOAMHAMIKH PIBHOBAXKHHUX Ta HEPIBHOBAYKHMX
JKMBHUX CHCTEM Ta MOJIEKY/ISIpHI MEXaHi3MH €HEPreTHKH JKUBOI KITITHHH,
npobieMaTHKy MeEXaHi3MIiB  CHpPSXKEHHS AMXAHHA Ta  OKMCHOro
dochopumoBanHa,  0cobAMBOCTI  MpO- T4  AHTUOKCMIAHTHOrO
meTaboMi3My, poJb  €HepreTMYHWX  MpoueciB y  (OpMyBaHHI
€JIeKTPOXiMiYHOro MeMOpaHHOro MOTeHUiadly Ta Yy TPaHCMOPTHHUX
cucTemMax KIiTHHHUX MeMOpaH;

BMIiTH BHKOPHCTOBYBATH OTPHUMAaHi 3HAHHA Yy PO3yMiHHI MeXaHi3MiB
ajanTauii Y4 MATOJNIOTIYHUX 3MIH OpraHiaMy i1 rpaMOTHO OIMCYBaTH
OTpUMaHi eKCMepUMEHTAIbHI JaHi, TOTyBaTH JIITepaTypHUil orniaa Ta
o0roBopeHHsi  pe3y/ibTaTiB  3a  HanMcaHHs  Te3, CTaTed Ta
KBaJlipikauifHUX pOOIT aHIJIICbKOIO MOBOIO.

Kypc 3abe3neuye HaOyTTs TakMX KOMMETEHTHOCTEH Ta NpPOrpamMHUX
pe3ynbTaTiB HaBYaHHS:

3K04. 30aTHICTb AiSTH Ha OCHOBI €TUUHUX MipKYBaHb (MOTHBIB).

3KO05. 3natHicTb po3pobsisiTH Ta KEPYBaTH MPOEKTAMM.

®KO1. 3aaTHicTh KOPUCTYBAaTUCS HOBITHIMM JOCATHEHHAMM Oionorii,
HeoOXiAHUMHU g npodeciitHol, a0CniAHULBKOI Ta/abo iHHOBaLiHHOL
JUSILHOCTI.

®KO03. 3paTHICTb KOPUCTYBAaTHCS CyYaCHUMM  iH(pOpMauUiHHUMH
TEXHOJIOTISIMU Ta aHai3yBaTH iHpOpMaLilo B rajy3si 6ioorii i Ha Mexi
MpeaAMETHHX raty3ei.

®K04. 3parHicTe aHanmizyBaTH 1 y3arajlbHIOBaTH  pe3y/bTaTH
JOC/IUKEHb PI3HUX PiBHIB OpraHizauii >kMBoro, 6iojoriuHux sBuul i
MpoLeciB.

®KO06. 3aaTHiCTh MPOrHO3yBaTH HAMPSAMKH PO3BUTKY Cy4acHoOi Oiosiorii
Ha OCHOBI 3arajibHOTO aHajli3y PO3BUTKY HAayKH i TEXHOJIOTIH.

®KO07. 3partHicTh [aiarHoctyBaTH craH OiOJIOriYHHMX CHCTEM 3a
pe3yJbTaTaMH J0C/iDKEHHs OpraHi3MiB pi3HUX PiBHIB OpraHizauii.

®K11. PosyMiHHg Oiopi3UYHUX Ta MOJNEKYJISPHHX MEXaHi3MiB
GYHKUIOHYBaHHS pi3HMX BWIIB KIITHH, CYOKIITHHHUX CTPYKTYp,
TKaHWH, OpraHiB Ta OpraHiaMy B UiJOMY 3a HOPMalbHUX YMOB Ta
NaToJIOriYHUX CTaHiB, Ta 3a BIUIMBY 30BHILUHIX YUHHMKIB.

®K12. 3paTHiCTb BIAMOBIAHO [0 MOCTaBJIEHOI 3a7advi, CaMOCTIHHO




BUOMpaTH  OiodizuuHi  MeToAM  JOCHILKEHb 13 YpaxyBaHHAM
ocobnuBocTel OionoriyHUX 00’€KTIB, NJIaHyBaTH Ta MPOBOAWTH €Tamnu
BHKOHaHHS HAYKOBO-TEXHIUHHX po3po0ok B ramysi 6iodizuku.

[TPHO1. BonomiTd aepkaBHOK Ta IHO3EMHOKO MOBaMM Ha piBHI,
JOCTaTHLOMY /IS CIIJIKyBaHHS 3 MpodeciiiHMX MUTaHb Ta npeseHTauil
pe3yJbTaTiB BIACHUX JOC/IAXKEHb.

[MPHO02. BukopuctoByBaTH 0ibnioTeku, iH(popmauiiiHi 6a3u naHuXx,
IHTEpHET pecypcH AJst NOLYKY HeoOXiaHoT iHpopmalii.

[TPHO6. AwnanisyBatu  OiojioriuHi  sBMIlAa Ta  MPOLECH  Ha
MOJIEKYJISPHOMY,  KJIITHHHOMY,  OpraHiaMeHHOMy,  MomynsuiiHO-
BUIOBOMY Ta GiochepHOMY piBHAX 3 TOUKM 30pY (YHAAMEHTANbHUX
3arajJbHOHAYKOBMX 3HaHb, @ TAaKOX 32 BHUKOPUCTAHHA CreuialbHHUX
CY4YacHHUX METOJiB AOC/IKEHb.

[MPHO7. OnucyBatd @ aHani3yBaTM MPHHUMNU  CTPYKTYpHO-
dyHKUiOHANBHOT OpraHizauil, MexaHi3MiB perynauii Ta anantauii
OpraHi3MiB J10 BIUIMBY Pi3HUX YMHHHUKIB. .

[TPH13. J[loTpumyBaTHcs OCHOBHMX MpaBWU1 Gi0JOriYHOT €THKH,
Giobe3neku, 6i03axUCTy, OUIHIOBATH PH3WMKH 3aCTOCYBAaHHA HOBITHIX
6iofOriuHMX, BGIOTEXHOJOMUHUX | MEAUKO-GIONOriuHMX METOZiB Ta
TEXHOJIOTi, BW3HA4YaTH MOTEHUiHHO HeOe3rne4yHi OpraHisMu uu
BUPOOHHYI MPOLECH, WO MOXYTb CTBOPIOBATH 3arpo3y BHHMKHEHHS
HaJ3BUYaHHUX CUTYaLlii.

[MPH14. JloTpuMmyBaTHCh HOPM akaaeMidHoi A0OpOYEcHOCTI MiA 4vac
HaBYaHHA Ta TMPOBA[KEHHS HAYKOBOI [isILHOCTI, 3HATH OCHOBHI
MpaBoOBi HOPMH LIOAO 3aXHCTY IHTEJIEKTYaIbHOI BIACHOCTI.

[TPH16. KpuTHYHO OCMHC/HOBATH TeOpil, MPUHUMITH, METOAH 3 Pi3HHX
rajy3eii 6iosorii A1s BUPILIEHHS NMPAKTHUHUX 3aJay i IpobJeM.

[MTPH17. BcraHoBmOBaTH Ta apryMEHTYBaTH HOBi 3ajeXKHOCTI Ta
3aKOHOMIPHOCTI MDK MapamMeTpaMu Ta XapaKTepPUCTHKAMH CKIaAHWX
6iodi3MUHHUX CHCTEM.

[TPH18. AwnanizyBaTW BiZOMi MPUHUMNM Ta MEXaHI3MHM CTPYKTYpPHO-
dyHKUiOHATBHOT OpraHizaulii, peryJsuii Ta agantauii opraHismis.
[TPH21. KpuTuuHO OCMHCIIOBATH Ta aHali3yBaTH OCHOBHI HaNpsAMKH
Cy4acHoI MpakTH4HOT 6i0di3uKH, U1 BUPILUEHHSA aKTyalbHHMX MPodJIEM.

Knrouosi ci1oBa

Bioenepreruka, MiTOXOHpIT, [JIIKOJI3, OKUCHE
dochopunroBanns, AT, memOpanHUii NOTEHLIAN
(Bioenergetics, mitochondria, glycolysis, oxidative
phosphorylation, ATP, membrane potential)

®opmart Kypey Ounuii: NpoBeIeHHs JICKIiH, MPAaKTUYHUX/CEMIHAPCBKUX POOIT Ta
KOHCYJIBTAIlT /I KPALIOTO PO3YMiHHS TEM.
Temu HaseneHo y Tada. 1
IlincymkoBHil KOHTPOJIb 3ajtiK y KiHIII ceMecTpy
IIpepekBizuTn JIist BUBUEHHS KypCY CTYAEHTH MOTpeOyroTh 6a30BUX 3HaHb 13

¢izuku, 6Giodisuku, Gioximii, 6i0eHepreTUKU, aHrIHCEKOI MOBH.

HagsuajbHi MeTOaIM Ta
TeXHiKH, AKi OyayTh
BHUKOPUCTOBYBATHCS MMiJ 4ac
BHKJIAJAHHI KypCy

Jlexuis, nmpe3eHTartis (iF0CTpalis, IeMOHCTpallis), pO3MOBiib,
MOSICHEHHS, UCKYCis

Heo0xiane o01agHaHHA

[MepcoHanbHUI  KOMM'IOTEP  MiAKIIOYEHWH 0  IHTEpHETY 3
MOJKJIMBICTIO MPOBEAEHHS 3aHATbh on-line Ha naardopmax ZOOM Ta
Microsoft Teams, 3aranbHOBXHBaHI KOMM'FOTEPHI NPOrpamHu i
onepaliliHi CUCTEMH, MPOEKTOP

Kpurepii oninioBanus

OuiHroBaHHs npoBoasTh 3a 100-0anbHoO 1WIKa010. banu




(oxkpemMo a5l KOKHOTO
BU/Y HABYAJIbHOL
AiSVIBHOCTI)

HapaxoBYIOTb 32 HACTYMHWM CMiBBIAHOLIEHHSM:

* MpakTUuHi (cemiHapchbki) 3aHATTA: 50 % ceMecTpoBOi OLLIHKH;
MakcUMaJibHa KijbKicTh 6aiiB — 50;

* KOHTPOJIbHHIA 3aMip (Moayib): 50 % ceMecTpoBOT OLIHKH;
MaKcuMaJsbHa KinbkicTb 6anis — 50.

Bany Ha NpPAKTHYHUX 3aHATTAX: CTYAEHT Ma€ MiArOTyBaTH OJHY
JOMOBiAb, fAKa ouiHoeTbest y 30 OaniB  (AKicTb Mpe3eHTalil,
HAYKOBMI | MOBHHMI1 piBeHb MaTepiajly Ta BOJOIIHHA HUM, BiAMOBii
Ha MUTaHHA) Ta OJHY PeLeH3it0 Ha AO0MOBiAb KONEru-CTYAEHTa, sKa
OLiHIOETbC B 15 Oanis (HeBenuKa CHIiBAOMOBib, AKTYaJbHICTb
00paHoi TeMH, 3MICT A0MOBii Ta OGOPMIICHHS Npe3eHTalii, MOBHHUI
piBEHb). AKTHBHICTb B OOrOBOPEHHI PO3MJISIHYTHX TEM OLIHIOETLCA Y
5 6anie. Beboro: 30 + 15 + 5 =50 Ganis.

Banu 3a Moay/b: CTYAEGHTH MUILYTh OJHY MOIYJBHY KOHTPOJIbHY
poboTy, sKa ouiHoeTbest y 50 6aniB (20 TecTOBMX 3aBAaHb B CUCTEMI
Moodle). IpurorysanHs A0 MOy s mepeadayae camoniaroToBKy B
cuctemi Moodle (KinbkicTb 103B0AEHUX NPO6 3).

AxajaemiuyHa n00poYecHiCTb: OYiKyeTbCs, IO POOOTH CTYIEHTIB
OyayTb 11X OpHMriHaJbHUMHU JOCIIKEHHAMM Yl MipKYyBaHHAMH.
BiacyTHicTb nocuiaHb Ha BUKOpPUCTaHi axkepena, (paOpuKyBaHHs
JDKEpes, CMNUCYBaHHS, BTPyYaHHs B pOOOTY IHIUMX CTY/EHTIB
CTAHOBJISATh, ajle He 0OMEKYIOTh, MPUKIAIH MOXJMBOI aKaaeMivEol
He100poYecHOCTi. BusiBJIeHHS O3HAK akaaeMiuHO! HeJ0OpOUECHOCTI
B MUCHMOBIH pOOOTI CTyAeHTa € MiACTaBOKO /s il He3apaXyBaHHs
BUK/NajayeM, He3ajexxHo Bia MacwiTabiB njariaTy 4u oOMaHy.
BigBinyBaHHsI 3aHSATb € BAXJIMBOK CKJIaJOBOK  HaBYaHHs.
OuiKy€Tbes, WO BCi CTYAEHTH BiJBiAalOTh YCi JeKUii i MpaKTUUHI
3aHaTTs Kypcy. CTyaeHTH MaloTh iHGOpMYBaTH BHKIajaua Mpo
HEMOXKJTUBICTh BiABIiAATH 3aHATTA. Y Oy[b-1KOMY BHMIIAAKYy CTYIEHTH
3000B’A3aHi  JOTPUMYBaTHUCSl YCiX CTPOKIB BHM3HAYEHMX A4
BMKOHAHHS YCiX BHJIB MUCBMOBHMX pOOIT, mepeadaueHHuXx Kypcom.
Jlirepatypa. Ycs JitepaTtypa, sIKy CTYJEHTH HE 3MOXYThb 3HAWTH
caMocTiiiHo, Oy[e HajaHa BUKJIaJayeM BHKIIIOUHO B OCBITHIX LiiAX
6e3 mpaBa 11 nepenayi TpeTiM ocodam. CTyIEHTH 3a0X0UYHOTHCA 10
BUKOPHCTaHHs TAKOX H iHLIOT JiTepaTypu Ta JKepel, AKX HEeMac
cepell peKOMEHI0BaHHX.

Monituka BucTaBJaeHHs GajiB. BpaxoBytoTecs 6anu HaOpaHi Ha
MOTOYHOMY TECTYBaHHi, CaMOCTiliHii poOoTi Ta 6aan NiacyMKOBOro
TecTyBaHHs. [Ipyn LbOMY OGOB’SI3KOBO BpPAaxOBYHOTbCS MPUCYTHICTh
Ha 3aHATTAX Ta aKTUBHICTH CTYJEHTA Mij Yac MPaKTUYHOrO 3aHATTS;
HEJOMYCTUMICTb MPOIYCKIiB Ta 3aMi3HEHb HA 3aHATTA; KOPUCTYBaAHHS
MOGINLHUM  Tene(OHOM, MJAHILUETOM YW IHWHMU MOOIIbHUMH
MPUCTPOSIMH MiA Yac 3aHATTS B LIMAX HE MOB A3aHUX 3 HABYAHHSM,
CMMCYBaHHA Ta MJariat; HeCBOE€YaCHE BUKOHAHHS [OCTABJEHOIO
3aBaHHs i T. iH.

Koani d¢opmMu nopyureHHs1 akagemiuHoi a00pouecHOCTI He
TOJIEPYIOThCSI.

Iutanus 10 MOAYABHHUX
KOHTPO.1iB (3amipiB
3HAHD)

1. Modern methods of cellular bioenergetics.

2. Polarography and pH-metry.

3. Nuclear magnetic resonance: spectroscopy + tomography.

4. New data on the functional and structural organization of the
Krebs cycle.

5. Hypothetical and experimental bases for chemical,
conformational and chemiosmotic conjugation theories.




mEeeeas

12,

13
14.
15.
16.

17.
18.
19.
20.
21,
22,

23,
24.

25.
26.
27
28
29.

30.
31.
32.
33.

34.
35.
36.

Rotational catalysis of ATP synthesis.

Pro- and antioxidant mechanisms of lipid peroxidation.
Ca®*-transport systems in mitochondria.

Transport of substrates into mitochondria

. Therapeutic effects of succinate.
. The effects of hormones on mitochondrial respiration,

oxidative phosphorylation and oxidation of substrates in the
adaptation of the body to stress.

Comparative characteristics of the energy of skeletal and
cardiac muscles.

Bioenergetic bases of secretory and neurohormonal processes.
Hormonal-substrate-nucleotide systems.

Hereditary and “non-hereditary” mitochondrial diseases.
Mitochondria as a "target" of action in therapeutic approaches
to treatment.

Free energy and equilibrium constans. Entropy, enthalpy etc..
ATP as a source of energy storage.

Electron flux as a source of biological energy:

Nicotine dehydrogenases. Flavin dehydrogenases.
Eelectron-transport chain in mitochondria.

Energy storage in the proton gradient. Sodium gradient as a
form of energy storage.

ATPase and oxidative phosphorylation.

Theories of coupling of respiration and oxidative
phosphorylation.

The structure and role of ATPase.

Transport of adenine nucleotides.

Adenylate Kinase and AMP Signaling Networks.

. Biophysical bases of motion.

Energy sources for muscle work. Glycolysis during muscle
contraction.

Bioenergetics of white and red muscles.

The role of phosphocreatine in muscles.

The movement of lashes and flagella.

Energetics of photosynthesis Proton and electron cycles in
thylakoids.

Light and dark phase of the photosyntesis.

Features of bioenergetics in aerobic and anaerobic bacteria.
General characteristic and sources of Reactive Oxygen
Species. Processes of lipid peroxidation.

OnuryBanus AHKETY-OLIHKY 3 METOI OLIIHIOBaHHS SKOCTI Kypcy Oy/ie HaJaHo

110

3aBEpUICHHIO KypCy.

Tadoauus 1. Cxema kypcey «bioeHepreTuyHi 3acagu eHepreTHYHOro MeTadoaizmMy» (aHrJ1.

MOBOI0)

Ha3zeu nexyiii i mem npakmuuHux 3aHAMb Jek | mp | cp

etc.. Additivity of changes in

Bioenergetics and thermodynamics. Thermodynamic basics in
1 bioenergetics. Free energy and equilibrium constans. Entropy, enthalpy | 2 1 4

standard free energy.

ATP as a source of energy storage. Energy transfer from ATP: two
stages of ATP hydrolysis. ATP and bioluminescence. Other macroergic 5




compounds.
Electron flux as a source of biological energy. Methods of electron
3 transfer. Restorative potential. Nicotine dehydrogenases. Flavin | 2 4
dehydrogenases.
Respiratory (electron-transport) chain of mitochondria. Electron transfer 2
4 reactions in mitochondria. Universal electron acceptors and 2 5
transporters. Multi-enzyme complexes of the respiratory chain. Energy
storage in the proton gradient.
5 ATPase and oxidative phosphorylation. 2 4
6 Chemical, conformal and chemiosmatic theories of coupling of 7 4 5
respiration and oxidative phosphorylation. Prof. Peter Mitchell.
Structure of ATPase. The structure and role of the F; domain. The
7 structure and role of the Fo domain. The mechanism of oxidative | 2 4
phosphorylation. Transport of adenine nucleotides. 2
g Adenylate Kinase and AMP Signaling Networks. Adenylate kinase as a 5 5
bridge between energy generation and utilization sites. ,
Methods of cellular bioenergetics. Isolation of mitochondria and cells.
9 Evaluation of enzyme activity. Polarography. pH-metry. Positron | 2 4
emission tomography. -
10 | Nuclear magnetic resonance: spectroscopy + tomography. 2 5
Biophysical bases of motion. Mechanism of muscle contraction. Energy 4
11 . . : 2
sources for muscle work. Glycolysis during muscle contraction. 2
12 | Bioenergetics of white and red muscles. 2 5
ATP hydrolysis and oxidative phosphorylation. The role of
13 | phosphocreatine. Muscle heat production. Heart energy. The movement | 2 4
of lashes and flagella.
Energetic of photosynthesis. General information about photosynthesis. 2 5
Physico-chemical bases of photosynthesis. Efficiency of photosynthesis.
14 I . - 2
ntegration of photosynthesis in chloroplasts. Proton and electron cycles
in thylakoids.
15 | Features of bioenergetics in aerobic and anaerobic bacteria. 2
Are free radicals healthy? General characteristic and sources of Reactive y) 5
16 | Oxygen Species. Processes of lipid peroxidation. Antioxadative defense | 2
of cells.
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