BinnnubKuH HANiOHAJLHHME MeAu4HHi YHiBepeuTeT iM. ML.I. ITuporosa

Kadenpu meanunoi Ta 6iororiunoi ximii, 6ioximii im. npodecopa 0.0. [entoka

3ATBEPIKYIO

IIpopextop 3BO 3 HaykoBO-meaaroriytoi
_Ta JNiKyBaJlbHOI po0oTH

Bacws [TOTOPLIVIA
= “08” Bepecus 2025 poky

POBOYA ITPOI'PAMA
HABYAJILHOI AHCHHUILIIHA

BK 4.23 « MeauuHa 0ioxiMis»

MiITOTOBKH TPEThOI'0 OCBITHLO-HAVKOBOI'0 PiBHSI BUIIIOI OCBITH
(Ha3Ba piBHA BHIOI OCBITH)
raaysi 3Haub | OXopoHa 3/10poB’sa Ta comiajbHe 3a0e3nedyeHHs
(undp 1 Ha3Ba ranysi 3HaHE)

crneniaabHocTi 12 «Meauumua»

2025 pik



PoGova mporpama 3 aucuuiuniad «Meauuna GloXiMis» MIATOTOBKM (haxiBIIB TPETHOTO OCBITHBO-

HayKOBOT'O pIBHA BHILOI OCBITH

« 28 » cepniHs 2025 poky - 25 c.
Po3pobuuku:

zaBijlyBad Kadeapu MeauuHoi Ta Giomoriunoi ximii, mpod. 3BO Auapiit MEJIBHUK
zaBiyBad Kadeapu 6ioximii im. npodecopa O.0. ITenTioka, npod. 3BO Haranis 3ATYKO

FPoGoua nporpama 3arBep;rkeHa Ha 3aciganii kadeapu MenYHO1 Ta 6iosIoriyHo1 Ximil

ITporokon Bin 28 cepnua 2025 poky Ne |

“aBinyBau kadeapu MenuuHoi Ta 6iomorigHol XiMii

4
) (npod. 3BO Anapiit MEJIbHUK)
(niﬁuc) (npi3BHILE Ta IHIIATH)

« 28 » cepnua 2025 poky

Foboua nporpama 3aTBepmKena Ha 3acifgansi kadeapu Oioximii iM. mpodecopa O.0. [MenTioka

Ilpotokon Bix 277 cepmus 2025 poky Ne |

3asinysad kadeapu Oioximii im. npodecopa O.0. IlenTioka

# / (npod. 3BO Haraznis 3AIYKO)

~ (miamuc) (npi3BHLIE Ta IHIIIAIN)

« 27 » cepnus 2025 poky

(XBaJleHO METOAMYHOIO PAJIOI0 3araJlIbHOTEOPETHYHUX JMCUMILIIH BIHHHIBKOrO HaIliOHAILHOTO
MeIUMYHOro yHiBepcureTy iM. M.LIImporoBa 3a HampsMOM IiATOTOBKH TpPETHOIO OCBITHLO-
HAyKOBOTO PIBHS BHIIOI OCBITH y ranysi 3Hads | OXopoHa 310poB’s Ta coliaapHe 3a0e3nedeHHs

['potokon Bix « 29 » cepnust 2025 poky, Nel
/

« 29 » cepnius 2025 poky I'onosa { ~—ou. 3BO Anarosniit KOPOJIb

(mirmc) (mpi3Bue Ta iHiIiagH)
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BCTYII

IIporpama BHBYEHHSI HABYAJIbHOI JUCHUILIIHU “MenuyHa OioxiMmis™ CKJIaJeHa BiJIOBIIHO JI0
OcBiTHbO-HayKOBOI mporpamu «Menuiuaa» (2025) TpeThOro OCBITHBO-HAYKOBOTO PIBHS BHIIOI
OCBITH

ray3i 3HaHb | «OXopoHa 310poB’s Ta coIialibHe 3a0e3MeUCHHS»

crerjanbHocTi 12 «Menuuuaa»

Onuc HABYAJIbHOI JUCHUILIIHUA (AHOTALIis)

OCBITHbO-HAayKOBHIA PiBEHb BUIIOI OCBITH nependayae 3100yTTs 00000 TEOPETUYHHUX 3HAHD,
yMiHb, HaBMYOK Ta IHIIMX KOMIIETEHTHOCTEH, IOCTaTHIX MJi1 TNpPOAYKYBaHHS HOBHUX 1JIeH,
pO3B’si3aHHS KOMIUIGKCHHX TpoOJeM y ramy3i mpodeciiiHoi Ta/abo IocCiIiTHUIBKO-IHHOBAIHHOT
JUSTTBHOCTI, OBOJIOIIHHS METOJI0JIOTI€I0 HAYKOBOI Ta MeIaroriyHoi AisSUTbHOCTI, a TAKOXK MTPOBEACHHS
BJIACHOT'O HAYKOBOTO JOCII/KEHHS, Pe3ylbTaTH SKOTO MAalOTh HAYKOBY HOBU3HY, TCOPETHYHE Ta
npakTuuHe 3HaYeHHs (3akoH Ykpainu «[Ipo Buiry ocBiTy», 2014).

AcmipaHTy BHHECEHI NUTaHHS Mpo OloXiMiYHI MeXaHi3MH (YHKIIOHYBaHHS OpTaHi3My
JIOJUHU Ta BUIIMX TBApUH B HOPMI Ta NpHU TNATONOrii, HAHOBITHINII HAyKOBI JaHi MLIOJO
MOJIEKYJISIPHUX OCHOB MeTa0oJi3My Ta Horo peryssmii, poii (i3i070riuHO-aKTUBHUX PEYOBUH Ta
010MOJIEKYJ Y PO3BUTKY MATOJIOTTYHUX MPOIIECiB, MOTEHIIITHO-TIEPCIIEKTUBHI HAMPSMHU PO3POOKH Ta
3aCTOCYBAaHHS MOJYJISATOPIB O10XIMIYHUX MPOIECIB IS JIarHOCTUKU Ta KOPEKIlii 3aXBOPIOBAHb.

Craryc HaBYAJbHOI TUCHMILIIHN: 000B’I3KOBa, CreniaTi3oBaHa

IIpeaMeToM BHBYCHHS HABUAIBHOI MUCHUIUTIHA € MOJEKYJSPHI OCHOBI (DYHKIIOHYBAaHHS JKUBUX
oprasi3mis, repeoir 010XiMIYHUX MPOIECIB B OpraHi3Mi JIOJUHU Ta BUIIKX TBAPUH B HOPMI Ta TIPH
naToyorii, 3B’A30K OlOXiMIYHMX mpoueciB 3 (i3ionoriyHUMH (QYHKLIAMH, O10XiMiYHI OCHOBH
JIarHOCTHKY Ta IUIAXU KOPEKIii MaToI0riYHUX MPOIIECiB.

MixkaucuuniaiHapHi 3B’A3KM. BIANOBIAHO 10 HaBYAJbHOIO IUIaHY, BHUBYEHHS HaBYaJIbHOI
TUCIUTLTIHN «Meaudna 0610XiMis» 3M1HCHIOETHCS, KOJIM acMipaHTOM HaOyTi BIAMOBITHI 3HAHHS 3
OCHOBHUX 0a3zoBux aucuuiviiH Ha Il piBHI BUIIOI OCBITH, a TaKOXX HOPMATHBHUX TUCIUILIIH:
IcTopis dinocodii, sk METO0IOTIYHA OCHOBA PO3BUTKY HAayKH Ta IMBLII3ALll, AHIIiICbKa MOBa Yy
HAyKOBO-MEAMYHOMY CIiJIKyBaHHI; lIcuxonoro-menaroriuydi OCHOBM HaBYalbHOI JisNTBHOCTI;
Hanwmcanns, QiHaHCcyBaHHS Ta yNpaBiiHHS HAYKOBHMH TPOEKTaMH, PEECTpallisi MpaB I1HTENEKTyaIbHOI
BiacHocti; MenuuHa cratuctuka; BuOipkoBux aucuuiiid: [lyOmikamiliHa aKTUBHICTH —Ta
HayKOMETpH4HI 0a3u laHuX, bioeTHyH1 Ta MEAMKO-IIPaBOBI OCHOBU HAayKOBHUX JIOCIIKEHb; Y CHA
Ta THCbMOBAa TMpe3eHTallisd pe3yibTariB JociikeHHs, CyuacHi iHQopMmariiiHi TexHonorii B
MenuIMHI, HaBuku naGopatopuux aokiiHiuaux jpocmimkens, «English Academic Writing», 3 sxkumu
iHTerpyeTbess nmporpama MeauuHoi Oioximii. Y cBoro yepry Menuuna Gioximis ¢opmye 3acaau
MOraubaeHoro  BHBYEHHsA  mpodeciiiHo-BuOIpkoBux  aucuumunid  (Kminiyna  Oloximis  Ta
Mikpob6iosoris; KiiHiyHa MenuiuHa - cydacHa BHYTPILIHS MEAMLIMHA, CyyacHa NeiaTpis).

1. MeTa Ta 3aBAaHHA HABYAJILHOI TUCHHUILTIHA

1.1. MeTow BHKJIAaJaHHSI HABYAJIbHOI AUcCHUILIIHM “MeanuyHa Oioximis” € 3700yTTH
acripaHTaMu 3HaHb, HABUYOK Ta BMIHb B Tajly331 MOJIEKYJSIPHUX OCHOB (DYHKIIIOHYBAaHHS >KUBUX
OpraHi3MiB, JOCTATHIX /Il BUKOHAHHS OPUTTHAJILHOTO HAYKOBOI'O TOCIIPKEHHS, OTPUMaHHS HOBUX
¢dakTiB Ta X BOPOBAIKEHHA Yy JIAOOPAaTOpPHY JIarHOCTUKY, MOKIIIHIYHI Ta KIIHIYHI MEIHKO-
(bapMaKoJIOT1YH1 JOCHTIJKEHHS, 1HIL CHEpH KUTTS.

1.2. OcHOBHMMHU 3aB/IaHHSIMH BHUBYEHHS JMCHMILTIHN “Menn4yHa Oioximis” € 3’scyBaHHA
MOJIEKYJISIPHUX MEXaHI3MIB (DyHKIIIOHYBaHHsI OpPraHi3My JIIOJJMHU B HOPMI Ta PO3KPHUTTI XIMIYHUX
OCHOB BUHMKHEHHS, PO3BUTKY ¥ JIIarHOCTUKHU MATOJOTTYHUX MPOLECIB IS OOIPYHTYBaHHS METO/IIB
iX e(heKTUBHOTO JIIKYBaHHSI.
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1.3. KoMneTeHTHOCTI Ta pe3yJIbTATH HaBYaHHs, HOPMYBAHHIO SIKUX CIPHUSE TUCIUILTIHA.
3riIHO 3 BUMOTaMH CTaHAAPTy IUCIUILUIIHA 3a0e3mnedye HaOyTTs CTyJIEHTaMH HACTYITHUX
KOMIIETEHTHOCTEH:

o [umeepanvni (IK): 3maTHICT PO3B’SA3yBaTH KOMIUIEKCHI MpoOiieMu B raiy3i npodeciinoi
MEIWYHOI JiSJILHOCTI, MPOBOJIUTH OPHUTIHAIbHE HAyKOBE JOCIIIKCHHS Ta 3I1HCHIOBATH
JOCIi THUIBKO-1HHOBAIIHY MisSUTbHICTh B Tajly3i OXOPOHHU 3JI0pOB’S Ha OCHOBI TNTMOOKOTO
MIEPEOCMUCIICHHS HAasBHHUX Ta CTBOPEHHS HOBUX IIUIICHUX TEOPETHUYHUX a00 MPaKTUYHHUX
3HaHb Ta/ab0 MPoQeciiHOT MPAKTUKH.

o 3acanvhi komnemenmuocmi (3K):

3K 1. 3gaTHicTh 10 miaABHUIIECHHS MpodeciifHol KBamidikarlii.

3K 2. 3naTHicTh 10 MOIIYKY, 0OpOOJICHHS Ta aHali3y iH(pOpMaIlii 3 pi3HUX JHKEpe.

3K 3. 3naTHICTh BUSBISATH, CTABUTH Ta BUPIIIYBATH IPOOJIEMH, T€HEPYBaTH 17€i.

3K 5. 3gatHicTh A0 CHNKYBaHHS y MpoQeciiHOMY CEepeOBHUIIIl Ta 3 MPeICTaBHUKAMU
1HIIUX npodeciii y HaIllOHATBHOMY Ta MIXKHAPOJIHOMY KOHTEKCTI.

3K 6. 3aaTHiCTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CHTYAIlisX.

3K 7. 3parHicTe yXBaJlOBaTH pIIIEHHS Ta MJISTH, JOTPUMYIOUUCH MPUHIIHUITY
HEMPUITYCTUMOCTI KOPYMIIi1 Ta OyAb-IKHUX 1HIINX MPOSIBIB HEAOOPOUYECHOCTI.

o Cneyianvhi (Daxosi) komnemenmnocmi (OK):

OK1. 3gaTHICTh 10 PO3YMiHHS MpeIMEeTHOI 001acTi 32 OOpaHUM HayKOBUM HAIPSIMOM
Ta OCBITHBOIO JTiSTHHICTIO.

@®K2. 3narHicTh BUABIATU NOTPeOy B IOAATKOBUX 3HAHHAX y cepi MEAUIIMHM Ta 32
HaNPSMKOM HayKOBHX JIOCII/IKEHb, TeHEPYBaTH HAYKOBI TilTOTE3H.

®K4. 3nmatHicTh OOMpaTH METOJIM Ta KIiHIEBI TOYKH JOCIIDKEHHS BiAMOBIIHO 0
[JIeH Ta 3aBlaHb HAYKOBOTO MPOCKTY.

@®K6. 3maTHICTh IHTEPIPETYBATH PE3yJIbTATH HAYKOBUX JIOCIHIIXKEHb, MPOBOAUTH iX
KOPEKTHUH aHali3 Ta y3araJlbHEHHS.

@®K?7. 3gaTHicTh 10 BOPOBAIKEHHSI HOBUX 3HaHb (HayKOBUX JIaHUX) B HAYyKYy, OCBITY
Ta 1HII CEKTOPH CYyCHUIbCTBA.

@®K11. loTpruMaHHs €TUKHU Ta aKaJEeMIYHOI J0OPOYECHOCTI.

PesyabTarn HaBYaHHSA:

InTerpaTuBHi KiHOEBI NPOrpamMHi pe3yabTaTH HABYaHHS, (POPMYBAHHIO SIKHX CIIPHSAE
HAaBYAJbHA TUCHHILIiHA:

ITPH 1. JlemoHcTpyBaTH Oe3nepepBHUH  PO3BUTOK  BIACHOTO  IHTENEKTYaJbHOTO Ta
3arajJbHOKYJIBTYPHOTO PIBHS, caMopeati3allii.

ITPH 2. InTepnpeTryBaTi Ta aHani3yBaTu iHPOPMALiIO 3 BUKOPUCTAHHAM HOBITHIX 1H(QOpMAaLIHIX
TEXHOJIOT1H.

IIPH 3. BusBasTH HeBuUpilleHI NMpoOieMu y HpeAMeTHil ob6nacti, (GopMyIrOBaTH HUTAHHS Ta
BU3HAYATH NIISIXH 1X PIllICHHS.

I[TIPH 7. TloscHioBaTH MNPUHIMMNN, CHEHU(MIYHICT, Ta YYTIUBICTh METOJIB JIOCHIKCHHS,
1H(OpMaTUBHICT, OOpaHUX OKA3HUKIB.

ITPH 8. BousoniTi, BAOCKOHAIIOBATH Ta BIIPOBAKyBaTH HOBI METOJM JIOCITI/KEHHS 3a 0OpaHUM
HaIpsIMOM HayKOBOT'O MTPOEKTY Ta OCBITHBOI JISTIBHOCTI.

IIPH 9. AmnamidyBaTd pe3yiabTaTd HAYKOBHX JIOCHIIKE€Hb, BUKOPUCTOBYBaTH METOAU
CTaTUCTHYHOTO JAOCIIHKEHHSI.

ITPH 10. BnopoBamxyBaTu pe3yJibTaTH HAYKOBUX JOCTI/KEHb Y OCBITHIM IpOLEC, MEIUYHY
MPAKTHUKY Ta CYCIIBHE )KUATTSI.

ITPH 12. Po3BuBatu KoMyHiKalii B mpodeciiinomy cepenoBuii i rpomanacekiii chepi. [TIPH 15.
JloTpuMyBaTucs €TUYHUX TNPUHIUMIIB MPU PoOOTI 3 MalleHTaMH, JJAOOPaTOPHUMH TBapUHAMU;
JOTPUMYBATUCS  aKaAeMiuHOi J0OpOYECHOCTi, HECTH BIJMOBIJAIBHICTH 32 JOCTOBIPHICTbH
OTPUMaHUX HAYKOBUX PE3YJIbTATIB.
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OuikyBaHi pe3y1bTaTH HABYaHHS 3 AUCHUILIIHHA:

1.

10.

11.

12.

13.

14.

15.

3m00yBa4y BHINOI OCBITM 3JaTHUM aHaNI3yBaTH BIJAMOBIIHICTh CTPYKTypH Ta (i3uKo-
XIMIYHUX BIACTUBOCTEH OI100OpraHiYHUX CHONYK (Di31070T1YHUM (QYHKIISAM, SKi BOHH
BUKOHYIOTh B JKMBUX OpraHi3Max, Ha pIiBHI TE€HOMY, TPAaHCKPHUITOHY, IPOTEOMY,
MeTaboJIoMy.

3100yBa4 BHUIOI OCBITH IMOBHHEH MOSCHUTH OCOOJIMBOCTI METabOJi3My OCHOBHHUX KJaciB
0100praHiYHUX CIONYK, MEXaHI3MU YTBOPEHHSA, aKyMyJuilii Ta TpaHcdopmarii eHeprii B
OpraHi3Mi JIFOJIMHH Ta BUIIUX TBapUH.

3n00yBay BHUINOI OCBITM 3/JaTHUHM IOSICHUTH OCHOBM (PEPMEHTATUBHOIO Kartamisy,
HAHOBITHIIII TOTJISAM HA XIMIYHY IPUPOY, BIACTUBOCTI Ta MEXaHI3M [ii ()epMEHTIB.
Bomnonie mpuHIMIIaMH Cy4acHOI MEIWYHOI €H3MMOJIOTii 1 aHaji3ye CydacHi 3J00yTKH B
rary33i €eH3UMOIIATOJIO 11, CH3UMO1IarHOCTUKH, EH3UMOTEpaIii.

3100yBa4 BHIIOI OCBITH BOJIOJI€ HaBHYKaMHU JIAOOPATOPHOTO JOCTIIHKCHHS IMOKA3HUKIB
MeTaboJ1i3My OCHOBHUX KJIaciB 0100praHiyHUX CIOJYK B )KUBUX OpraHi3Max.

Bononie HaBuukamu iHTEpmpeTanii crmocoOiB peryismii oOMiHy pPEYOBHH Ta €HEprii B
OpraHi3Mi JIOJMHM Ta BUIIMX TBAapWH Ha pIiBHI T€HOMY, TPAHCKPHUIITOHY, MPOTEOMY,
MeTaboiomy.

3m00yBay BUIOI OCBITH MOBUHEH IMOSICHUTH SIK 3MIHU CTPYKTYpH Ta OOMiHY OiomoiimepiB
Ta (i310JI0TIYHO-aKTUBHHUX CIIOJIYK BIUIMBAIOTh HA PO3BUTOK IATOJIOTIYHUX TPOIECIB B
OpTraHi3Mi JIFOIMHH Ta BUIIUX TBAPHH.

3n100yBay BHINOI OCBITH 3JaTHUM MOSCHUTH MOJIEKYJISIPHI MeEXaHi3Mu 30epiraHHs Ta
nepenavi CraakoBol iH(opMarii; MeauKo-010JI0TIdHEe 3aCTOCYBaHHS HOBITHIX JIOCSTHEHB
MOJIEKYJISIPHOT 610J10T11 Ta TEHETUKH JIJIS 11IarHOCTUKH Ta KOPEKIIii MaTOJIOTTYHUX CTaHiB.
Moe iHTepHpeTyBaTH MeXaHi3MH OioTpaHcopmallii KCEHOOIOTHKIB Ta €HIOT€HHUX
TOKCHHIB B JKMBHX OpraHi3mMax, IOSCHATH MPUHIUINK iX Moaudikamii Ta HanpIMK{
KOPEKIIii.

3n100yBay BUIIOI OCBITH 3JaTHHM aHalli3yBaTW MeXaHI3MHU O10XiMIYHOI Aii Ta MPUHIUIIH
LIJIECTIPSIMOBAHOTO 3aCTOCYBAaHHS (D1310JI0TTYHO-aKTUBHUX CIIOIYK Ta (apMaKOJIOTTYHHX
3ac00iB /151 1IarHOCTUKH Ta KOPEKIIil MaTOJOTYHUX MPOIIECIB.

3100yBa4 BUIIOT OCBITH MOXE 1HTEPIPETYBATH OCOOJHMBOCTI MIarHOCTHKHU ()1310JIOTTUHOTO
CTaHy OpPraHi3My Ta PO3BUTKY MaTOJIOTIYHUX MPOIECIB HA OCHOBI O10XIMIYHHUX JOCIIJIKEHb
Ha CYOKJIITUHHOMY Ta KJIIITHHHOMY PIBHSIX.

31aTHUHA TOSCHUTH AaHANITUYHI TNPUHLMIN Ta TEXHOJIOTii MpOBEAEHHS O10XIMIYHHX
JOCTIKEHb, 1HTEPIIPETYE TEOPETUYHI OCHOBH, IE€pPEeBarv Ta HENOJIKH (IyOpeClEHTHHUX
METO/IB aHali3y, CIeKTPo(HOTOMETpPi, XpoMaTorpadiuHuX METOMIB.

Bomnoaie HaBuukamMu (pi3uko-XiMiYHHUX Ta O10XIMIYHUX METOIB AOCIIKEHHS (aOCopOITiitHOT
CeKTpockomii,  Xxpomatorpadii,  cmnekrpodoTomerpii,  (HOTOETEKTPOKOIOPUMETPII,
enektpodopesy), IMyHOPEPMEHTHOrO aHaji3y Ta OCHOBAMH MOJICKYJISPHO-TEHETUYHUX
JOCIT1JIKEHb.

3100yBay BMILOI OCBITH BOJIOJIE HAaBUYKAaMU pOOOTH 3 J1aOOpaTOPHUMH TBAapUHAMH,
010JIOT1YHUM MaTepiajioM, 3JaTHUH OTPUMYBATH KJIITUHHI Ta CyOKIJIITHHHI (paKilii TKaHUH,
MPOBOAUTH 0a30BI Ta CIeiali30BaHl JIAOOPATOPHI JTOCHIKEHHSI, SIK1 3aCTOCOBYIOTHCSI B
MeanYHiNi 6ioximil, 1abopaTopHil A1arHOCTHIIl, EKCIEPUMEHTAIbHIA MEIUIIHI.

3100yBav BUIIOI OCBITH BOJIOJI€ HABUYKAMH BUKJIAJIaHHS O10XIMii 1 34aTHUM MiArOTYyBaTH
MYJbTUME/IHY Npe3eHTalilo JeKIil, MiAroTyBaTH Ta IPOBECTH IPAKTUYHE 3aHATTS,
310paTi MaTepiagd Ta MIATOTYBaTH METOJUYHY PO3POOKY AJii NPAKTHYHOTO 3aHSTTA,
PO3pOOUTH Ta BUKOHATH JEMOHCTpaIliifiHy 1JabopaTopHy poOoTy.



2. lIporpama HaBYAJIBbHOI IUCIUITiHI

Jucuurutina Monyni 3aranbHa Kpenutu [pakTuysni CamocriitHa
KUIBKICTh €KTC 3aHATTS pobora
TOJIUH
Menuuna Bcroro 180 6 90 90
oioxiMis Monyns 1 90 3 45 45
Monynsb 2 90 3 45 45

Mopnyas 1. BiomoJiexkysin Ta KJIiTHHHI CTPYKTYpH. 3arajibHi 3aKOHOMiIpHOCTI 00MiHY pe4OBHH
Ta eHeprii B ;KUBUX opranizmax. Mera00J1i3M 0CHOBHHX KJIaciB 0i0oMOJIeKY.JI

Tema 1. Ilpeomem i 3aoaui 6Gioximii. Memoou oOioximiunux o0ocnioxcenv. OcHo6HI Knacu
oiomonekyn. Knimunni cmpykmypu

[Ipenmert, 3amayi, OCHOBHI €Tanmu Ta Cy4YacH1 HAampsIMKU PO3BUTKY Oioximii. MeTa i mpUHIUNH
MpOBEJCHHS OIOXIMIYHMX JOCTDKeHb. XIMIYHMKA CKJIQJ OJKUBHX OpraHi3MiB. 3arajibHa
XapaKTepUCTHKA OCHOBHUX KJaciB OiomoJekyn (OUIKiB, JiMiAiB, BYTJIEBOAIB, HYKICTHOBUX KHUCIOT,
TOPMOHIB, BiTaMiHiB, METa0OJIITIB) K CKJIaJOBUX KOMITOHEHTIB KMBOI1 Marepii. [IpuHmmmm Oy 1oBu
MPOKAPIOTUYHUX Ta €yKapioTUYHUX KIITUH. [loHATTS mpo OilojoriyHi MeMOpaHu Ta BUAU
MEMOpPaHHOTO TPAHCIIOPTY (MTACUBHUHN, aKTHUBHHIA, CHJI0- Ta €K301UTO03). ByyTh 3p00JieH] aKIeHTH
Ha HOBITHINM 1H(OpMaIiil O0A0 MOJIEKYISIPHOI OpraHizaii KIITUHHUX KUBUX OpraHi3MiB (HH3BKO-
MOJICKYJISIPHI CTPYKTYPHI OJMHHII, MAaKPOMOJIEKYJIH Ta Oi10mOoJIiMepH, HaIMOJICKYJISIPHI aHCcaMOJTi,
CYOKJIITUHHI Ta KIIITUHHI CTPYKTYpH, KOMIIAPTMEHTAII13a1lis).

Tema 2. binku ma ix oiono2iuni pynxuyii

binku sk 00'ekT mocmipkeHHS Ximii, Oloximii, OioopraHidHOl XiMii 1 MOJIGKYJISpHOI O10JIOTii.
3arajipHa XapakTepUCTUKA O1JIKIB, BMICT OLJIKIB B OpraHax 1 TKaHWHaX. AMIHOKUCIIOTH - CTPYKTYpHI
enemeHTn OukiB. Kimacudikamist aminokucior, ix OyaoBa. KucioTHO-OCHOBHI, CTepeoXiMiuHI,
OINTUYHI BJIACTUBOCTI aMiHOKUCIIOT. CTpyKTypHa opraHizaiis OinkiB. XiMiuHiI 3B’S3KH B OLIKOBIH
Moutekyni. [lepBuHHa, BTOpUHHA, TPETUHHA, YETBEPTUHHA CTPYKTypa Ounka. JJomenu. [lonigomenna
opraizailis K ajJbTepHATHBAa YETBEPTUHHOI CTPYKTypu OUIKiB. ByayTe 3poOneHi akleHTH Ha
MPUHLMIIAX Ta METOJAaX BU3HAYEHHS NMEPBUHHOI CTPYKTYpH OLIKIB, (P13MKO-XIMIUHI BIACTUBOCTSIX
Ta MeToJax BHUAUICHHs OLIKiB (aM(OTEpHICTh, KOJOiJ0-OCMOTHYHI BIACTUBOCTI, (DaKTOpH, IO
BIJIMBAIOTh HA PO3YMHHICTH OUIKIB, KOaryjsmis OUIKIB Ta METOAW iX ocajkeHHS. JleHaryparis
o6inkiB). Knacugikanis ta ¢ynkuii 6inkiB. IIpocti 6inkn (anpOymiHM 1 TI00YIIHM, IPOTaMIHU 1
MICTOHM, TPOJAMIHM Ta TJIOTENIHH, ckieponporeinn). CkiagHi OUIKM  (XpOMONPOTEIHH,
¢bochonporeinu, TiNONPOTETHH, TIAIKONPOTETHHU Ta MPOTEOTIIIKAHU, HYKJIEOIPOTEHN).

Tema 3. @epmenmu: nomenknamypa ma Kiacugikayis, Ximiuna npupooa, 6y0osa, mexaunizm oii
[Tonsarrss mpo depmenTn, cydcTpaTH, NpoAyKTH peakuii. biojgoriyHe 3HadyeHHsS (QEPMEHTIB.
Homenknarypa Tta knacugikamis ¢epMeHTiB. XapaKTEepUCTHKa OKpPeMHuX KiaciB (epMEeHTIB
(oxcupopenykras, TpaHcdepas, Tigponas, a3, i3oMmepas, jira3). XimiuyHa mpupoja (HepMeHTIB.
MornekynsipHa Maca (epMeHTIB, aMiHOKHCIOTHUHM CKJIaj, piBHI CTPYyKTYpHOi oOprasizamii
depmenTiB. bynoBa ¢epmeHTtiB (mpocTux 1 CkiIaaHUX). AKTUBHUN HeHTp (epmeHTiB (OyaoBa,
CTPYKTYpPHI AUISHKU Ta iX (yHKIII, pojb OKpeMUX (PYHKI[IOHAIbHUX TPyl B aKTUBHHUX IIEHTpax
(dbepMeHTiB). AJIOCTEpHYHI LIEHTPU: BU3HAYEHHS, OyJ0Ba, MPOCTOPOBE PO3TAIIyBaHHS Ta (PYHKIII].
[TonarTs mpo anmoctepudyHuil edekT Ta perynsTopHi ¢epmentu. [lornmbreHo Oyne BHBUEHO
MexaHi3M J1ii (epMeHTIB: cTafii (epMEHTAaTUBHOIO KaTajidy, MOJIEKYJSIpHI MeXaHi3MHU Jii
depmenTiB (edekT opieHTalii peareHTiB, edekr aedopmarii cyOcTpaTy, e(eKT KHCIOTHO-
OCHOBHOTO KaTaJli3y, €eKT KOBaJEHTHOIO KaTali3y).



Tema 4. Bnacmueocmi pepmenmie. Kinemuxa ma enepcemura hpepmenmamuenux peaxyiil.
Ilpunyunu eu3nauenna ma 0OUHUYI aKkmugHocmi hepmenmis

BrnactuBocti ¢epMeHTiB sk OiokaramizaTopiB: cnenudiuHicTh Ail, 11 BuAM; TEepMOIabIIBHICTH
(TemMmepaTypHuil ONTUMYM), 3aJICKHICTh aKTUBHOCTI BiJ pH cepenoBuma (pH-ontumym). OcHOBHI
MIOJIOKEHHS (JePMEHTATUBHOI KiHETUKU. DaKTOPH, IO BIUIMBAIOTH HA MIBUAKICTh (DePMEHTATUBHUX
peakmiii. IlornuOneHe BHBYEHHS KIHETHMKH (DEPMEHTATHBHHMX PEaKIlii: 3aJeXHICTh IIBUIKOCTI
(dbepMeHTaTUBHUX peakiiii Bix KOHIEHTpamii cyOcTpary, (GepMeHTy, 3HAa4eHHS KOHCTaHTHU
Mixaemnica-MenTen (Km). Bbyayte 3poGneni akimeHTH Ha TpadiyHMX MeToAaxX BH3HAYCHHS
KOHCTaHTH Mixaeiica, MBHAKOCTI peakiii Ta IHIIUX KIiHETHYHUX mapamerpiB. EHepreruka
(hepMEHTAaTUBHUX peaKIliil (eHepreTHIHUN Oap’ep Ta eHepris akTuBallii). [[puHIMIY BU3HAYCHHS Ta
OJIMHHMIII aKTUBHOCTI (DEpMEHTIB.

Tema 5. Pecynauyia pepmenmamuenoi akmugnocmi. Akmueamopu ma in2ioimopu hepmenmis,
ix Oiomeduune 3nauenna. Meouuna en3umonozis

AxTuBaTopu (EpMEHTIB: MPEICTABHUKH, MeXaHI3M Aii. byayTh 3po0iieHi aKIeHTH Ha OCHOBHHUX
TUNAX aKTuBalii (epMeHTiB (acoliaTMBHA, KaTaliTHYHA, JBONApAaMETPHYHO HEY3ro/DKeHa Ta
y3ro/UKEHa aKTHBallisg, IceBAoakTuBauis). Tumu iHriOyBaHHa (EPMEHTAaTUBHUX peakiii
(KOHKypeHTHe, OE3KOHKYpPEeHTHE, HEKOHKYpeHTHe, cyOcTparHe, anoctepuune). [Hriditropu
(dbepMeHTIB: TNpEeACTaBHUKH, MeXaHi3M 1ii. BukopucrtanHs iHTIOITOpPiB (EpPMEHTIB B MEIMIIMHI.
Knituaaa  opramizamist  ¢epmeHTatuBHOi  akTuBHOCTI.  IlomipepmentHi  cucremu  Ta
MyJIbTU(DEPMEHTHI KOMIUIEKCH, IMMOOLTI30BaHI (epMeHTH. MHOXKHUHHI MOJEKYJIApHi (popmu
depmenTiB (i3opepmeHTH, arnmodepMeHTH) Ta iX 3HaYeHHS Ui opraHizmy. llpuHnmmnm Ta BUAM
perysiii akTUBHOCTI ()epMEHTIB (MEXaHi3M CaMOPETyJISIII] 32 MPUHIIUIIOM 3BOPOTHOTO 3B S3KY, 32
JOMIOMOTOI0  KJIITHHHUX MeMOpaH, 3a JIOTIOMOTOI0 aJCHINATIB, WIIIXOM MOCTTPAaHCIALIHHOI
Moaudikaii GpepMeHTy, KackagHuil MexaHi3M 1ii ¢epmenTiB). Perymsimis GiocuHTe3y (GpepMeHTIB
(KOHCTUTYTHBHI ~Ta aJanTHBHI QepMeHTH). MeauuHa EH3UMOJIOTIA  (€H3MMOMATOJIOTIs,
€H3MMO/11arHOCTHKA, CH3UMOTEpaIlis).

Tema 6. Kogpaxmopu i kogpepmenmu: ximiuna oyooea i hynxuii

CrpykTypa ckiagHuxX (EepMEeHTIB: poiib anodepmMeHTa Ta KogakTopa B O10JOrIYHOMY Kartamisi.
Kodakropn: Bu3HaueHHs, Kiacudikamis 3a MexaHi3MoM Jii (KO(paKTOpH OKCHIOpENyKTas,
MEPEHOCHUKU XIMIYHUX TPy aTOMIB) Ta XIMIYHOIO MPUPOJIO0 (HEBITaMiHHI, BITAMIHOMOMAIOHI Ta
BiTaMiHHi KoaxTopn). VoHnm MeTaniB sk KodakTopH (epMEHTIiB, MeTano3alexHi (epMEHTH.
Kodaxkropu I rpynu: ctpykrypa, 6i070riuHe 3HAUEHHS Ta MEXaHI3M JIii HEBITaMIHHUX KO(aKTOpiB
(remy, TOyTaTioHy), BITaMIHOMOMIOHMX  KoQakTopiB  (yOiXiHOHy, JIIIOEBOI  KHUCIOTH,
TeTparipo6ioNTepuHy, MiPOJIOXIHOIIHOXIHOHY), BITAMIHHUX KO(aKkTOopiB - HikoTHHaMigHuX (HA/L,
HAI®), pnasinoBux (PMH, ®AJ]), kobamigaux (5-1e30KcHaeHO3UIKOOAIaMiHy ), aCKOpOiHOBOT
kucnotu 1 Tokopepony. Kodakropu Il rpymu: cTpykrypa, MexaHi3m [ii, 010J0TiYHE 3HAYEHHS
HeBiTaMIHHUX KogakTopiB ((ocdariB ByriaeBodiB i ¢ocdaTiB HyKI€O3UAIB), BITAMiHOMOIIOHUX
(xapHITHHY) Ta BiTaMiHHUX KodakTopiB - TiaMingudochary (THAD), koensumy ammryBanHs (KoA),
nipugokcanbpochary  (ITAJID),  OGioumtuny, TterparigpodomieBoi  kucinotu  (TI'OK),
MetuikoOanaminy. KopepmenTtHi ¢pyHkuii xxupopo3zunHaux BiTamiHiB (A, E, K). Byayts 3po0neni
aKIEHTH Ha MOPYLIEHHA OOMiHYy KO(EpMEHTIB sIK Ol0XiMIUHI YMHHHUKHM PO3BUTKY MATOJOTTYHHX
MIPOLIECIB.

Tema 7. 3azanvni winaxu memaodonizmy. Okuche Oekapooxkcunysannusa nipyeamy. Ilukn
mpukapoonoeux xkucnom Kpeoca

XapakTeprucTuka ayToTpoPHUX Ta reTepoTpopHUX OpraHi3miB. bioxiMiuHi 3aKOHOMIPHOCTI OOMIHY
pPEYOBUH y TeTepoTpodiB Ta HOTO OCHOBHI eTamu. [TIOHATTS Mpo BHYTPIMIHBOKIITUHHUI MeTa00Ii3M
Ta MeTaboIIuHI NUISIXK (3arajibHa XapaKTepUCTHKA KaTaOOJIIYHUX, aHA0OIIYHUX Ta aM(pi00IIyHIX
nuUIsixiB MeTaboinizmy). OCHOBHI ertanu katabonizmy 6iomonexyi. LleHTpanbHi MeTabomiTH 0OMiHY
pedoBuH. OKHCHE JEKapOOKCWIIIOBaHHS IMpyBaTy: OymoBa MyJIbTHU(PEPMEHTHOTO KOMILIEKCY,
MeXxaHi3M yTBOpeHHs anetwi-KoA, Gionoriune 3HaueHHs Ta perynsmis. Llukn TpukapOOHOBUX
kuciot Kpebca (I[TK): Bu3HadeHHs1, JoKamizamis, MeXaHi3M, MOCTIOBHICTh peakIliii, OiojoriyHe
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3HA4YeHHs, €HepreTHuHuil OanaHc Ta perymsuis. Axamneporuyni peakuii LITK Ta ix 6ionoriuna
posib. BHCBITIICHO HOBi YSIBJICHHI NMPO 3HAaYeHHsA MeTabomiTiB 1mukiy Kpebca sk MomyisTOpiB
0OMiHY pEYOBHH 3a PI3HUX MMATOJIOTIYHUX CTaHIB.

Tema 8. bionociune okucnenna. Tkanunne Ouxanus

bionoriune oOkMCHEHHs: BU3HAuYeHHs, peakiii, Teopii (baxa, Ilammanmina, Binmanma, BapOypra).
BynoBa Ta mapkepHi ¢epMeHTH MITOXOHApiH (Ta mpuHOMOM iX gociuipkeHHs). [IoHATTS mpo
TKaHWUHHE JMXaHHS Ta €JIEKTPOHHO-TPAHCHOPTHHUM JIAHIIOT MITOXOHIPIA (AMXaNbHUMA JAHIIOT) 3
aKLEHTOM Ha HOBITHI Ta TPaAMIIMHI MOMISIAM Ha nUTaHHSA. KOMIIOHEHTH NMXaJbHOTO JAaHIIOTa
Kommiekcn quxanbHOTO JIaHIIOTa: Ha3Ba, CKiIaj Ta OionoriuyHe 3HaueHHs. [loBHUI Ta yKopoueHH
IUXAIBHUN Ja”HLIOr. Penokc-IIOTeHIal: MEXaHi3M BHWHUKHEHHS Ta OIOJIOriYHEe 3HAaudyeHHS B
TKAaHMHHOMY JuXaHHi. [IpoyKTH TKaHWHHOTO JWUXaHHS (BOJA, BYTJIICKUCIUN ra3, CYNePOKCHIHHMA
aHIOH-paJIMKaJI, TIAPOreH MEePOKCUI) Ta MUIAXHM iX yTBOpeHHs. J[omomikHi (epMEHTH TKAaHHHHOTO
muxaHHs. [laTonoris TkaHWHHOTO AuMxaHHA. IHTiOiTOpM AerizporeHas ta (epMEHTIB IUXaIbHOTO
JIaHIToTa.

Tema 9. Bioenepzemuxa. Oxkucne gpocgpopunyeannsn

[TonsaTTss mpo OGioeHepreTHKy. MakpoepriuyHi CHOJIYKH: BH3HAYEHHS, MPEICTaBHUKH, Oi0JIOTiYHE
3HaueHHs. OxucHe QochopunyBaHHs: BU3Ha4YeHHs, Jokamizamis. bymosa H+-AT®-cunrerasu.
Mexanizm okucHoro ¢ochoprinyBands. OCHOBHI TMOJIOKEHHS XeMiOCMOTHYHOI Teopii MiTuena.
[TyHKTH cOpsbKEeHHS TKAaHMHHOTO JUXaHHS Ta OKUcHOro ¢docdopminyBanHsi. KoedillieHT OKuCHOTO
dbochopmnysanns (P/O, P/2e-). Iariditopu okucHoro ¢ochopunysanns. Po3’eqHyBadi TKaHUHHOTO
JIMXaHHA Ta OKHCHOTO (ochopunyBanHs (mpotoHodopu, ioHopopH). ByyTsh 3po0ieHi akiieHTH Ha
MeXaHi3Max MOXYJIAIii EeHEePreTHYHUX MporeciB  (Pi3ioaoriyHO-aKTUBHUMH —PEUYOBHHAMHU  Ta
KCEHOO10THKaMU.

Tema 10. Byzneeoou: knacugpikauis, Oyooea, dionoziune 3nauenus. Tpaenennsa ey2neeooieé 6
HIKT. Ilpomixcuuit 06min 8y2neeodis. Anaepoonuii 2nikoniz. Cnupmoee 6pooinns

Byrnesoau: knacudikarisi, 6yaosa, 6ioJaoridyHe 3HaY€HHS MOHO-, IU- Ta TMoJicaxapyuaiB. TpaBieHHS
BYIJIEBO/IIB: XapaKTEepUCTUKa (PepMEeHTIB-TIIKO3MAa3 (0-aMijia3a, caxapasza, JakTraza Ta 1H.), iX
cyOcTpariB Ta NMpOAYKTiB rifponizy y pizHux Bigainax HIKT. IIpomikauii oOMiH BYIJeBOJIIB:
aHaepoOHUU TIIKOJI3 (BU3HAUCHHS, JIOKami3allis B KJIITHHI, OloJoTiuHE 3HAauYeHHs). MexaHi3Mm
TJIKOJI3Y: eTanu, peakiii, ¢pepMeHTH, KopepMeHTH, TIIKOJITHYHA OKCHJIOpPEAyKILis, cyOcTpaTHe
dbochopriryBaHHs, CHEPreTUUHUM OanmaHC Ta peryusiis. [TiKomi3 Ta maToNoriyHl cTaHu (TIMmoKcis,
KaHIIEpOTeHe3).

Tema 11. Aepoone oxucuennsa eyzneeodie. E¢pexm Ilacmepa. Ilenmozoghochamnuit winax
OKuCHeHHA 27110Ko3u. I 1lokoneozenes

AepoOHe OKHCHEHHS BYTJIEBOAIB: €TalW Ta iX JIOKami3alis B KJIITHHI, (epMEHTH, KOHEpPMEHTH,
eHepreTMuHui OanaHc. BigmiHHOCTI eTamiB Ta 0l0€HEPreTUKH aepoOHOro 1 aHaepoOHOro MUIAXIB
karabonizmy riaroko3u. Edext [lactepa sk MexaHi3M KOHKypeHIil MK nuMu nuiixamu Lmsxu ta
(dbepMeHTH B3a€EMOIEPETBOPCHHS TIpyBaTy Ta JAKTaTy, pEryjsiis aepoOHOr0 OKHWCHEHHS
BYTJ1€BOAIB. YOBHMKOBI CHCTEMH TpaHCHOPTY riikomituyHoro HAJIH: MexaHi3M Ta eHepreTHuHHMA
BUX1J TiilepoidocdaTHoro Ta MajaT-acmapTatHoro IyHTiB. lleHTtozodocdaTHuil muIsx
OKHMCHEHHS TJIIOKO3U: eTalu, MeXaHi3M, (hepMeHTH, KopepMeHTH, O10I0TryHe 3HAUEHHS, PeryJIsLis.
I'mokoHeorenes: cybctpaTH, OlojOTiYHE 3HAYEHHS, MEXaHI3M, IIYHTYIOYl peakiii, (epmeHTH,
KO(EpMEHTH Ta PeryJisiLlis TJTFIOKOHEOTEHESY.

Tema 12. I'nikozene3 ma 2nikozenonis. I'nikoxon’rwzamu. Enzumonamii 0ominy 2nikoceny ma
2NiKOKoH 10camie. Pecynayia ey2neeo0nozo oominy

I'mikoreHe3 (CHHTE3 IUIIKOTE€HY): OCHOBHI eTand, (epMeHTH, KodpepmeHnTu, posis YT, perymsumis,
Olosoriune 3HadyeHHs. [JiKoreHomi3 (po3maj TIKOTEHY): OCHOBHI eTamu, (EepMEHTH, PETyJISLis,
aJICHUTATIUKIa3HUN MexaHi3M, OlojioriyHe 3HAYeHHs Ta eHepretuka. CHaaKoBi EH3UMOIATIi
oOMiHY TKOTeHY (TJIKOT€HO3U, arjlikoreHO3W): OCHOBHI MPUYMHUA Ta O10XiMIUHI TPOSIBH.
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I'mikokoH’1OTaTH: TPEACTAaBHUKH, OCOOMMBOCTI OIlOCHMHTE3y Ta KaraOoii3My BYIJIEBOJIHHUX
KOMITOHEHTIB. [J1iko3umo3n (Mykormosicaxapuao3u). Perynsmiss ByriaeBogHoro oOMiHy (ist
1HCYNiHY, aApeHaliHy, Iiokarony, rmokokoptukoinis, CTI, AKTI, Tupokcuny) Ta ioro
nopyuieHHs (Tirmo- Ta TinepriikeMis, TOPYIICHHS TOJIEPAHTHOCTI 10 BYTJIEBOIIB, IlyKPOBHH Jia0eT
Ta iH.)

Tema 13. Jliniou: knacughixayis, 6yooea, 6ionoziune 3nauenns. Ilepekucne okucnenns ninioie,
Kackao apaxioonoeoi kuciaomu. Tpaenennsa ninioie 6 LIIKT. /Koeuni kucnomu. Tpancnopmnui
¢opmu ninioie

Jlimigm: xnacudikamis, OymoBa, 3araibHi BIACTUBOCTI Ta OionoriuHe 3HaueHHs. CTpykTypa Ta
GyHKIIT MpeaCcTaBHUKIB OKPEMHUX KJAaciB JimiaiB: OyJoBa 1 BIACTUBOCTI J>KHPHHUX KHCIIOT;
HEHTpaJIbHI KUPH, TPUALMITIIIEPOJIH, BOCKH; CTEPUHH 1 CTEpOiAM; CKJIAagHI JIIiAH:
dbochoanuiriineposy, chIHTOMMAM, TAIKOIimia. Posp miniaiB y moOyaoBi 610J0T19HUX MeMOpaH.
CrpykTypHa oprasizamiss i (i3UKO-XiMi4HI BJIACTHBOCTI MeMOpaH (MO3aiuHiCTh, IIMHHICTD,
B’S3KICTh, aCUMETis, JarepaibHa audy3is). Jlimiaai moxeni Gionoriyanx memOpan. IlepekucHe
okucHenns mimiaiB (ITOJI): pepmenratuBHe Ta HepepMmeHTaTuBHE. Kackaa apaxiqOHOBOT KHCIIOTH,
eliko3aHoimu Ta iX OloJIOTiYHE 3HA4YEHHs. Xap4yoBe 3HAYCHHs JIIiJIB, OCOOJMBOCTI TpaBJICHHS
(pepmenTH Ta OCOONMBOCTI TiAPONI3y TpHALMITIILEPOiB, (ocdomiminiB, crepuniB). YKoBuHi
KHCIIOTHU: CTPYKTypa, CXeéMa YTBOPEHHS, pPOJIb KOBUHHUX KHCIOT B MEPETPaBICHHI JIMiAiB Ta
BCMOKTYBaHHI MPOJYKTIB iX rigpomnizy. TpancnoptHi ¢popmu JimigiB (TMONpoTeinu): Kiacudikaris,
ckJaj, i3MYHI BIIACTUBOCTI, 010JIOT1YHE Ta JIIarHOCTHYHE 3HAYCHHS, METOIN JOCI1IKEHHS.

Tema 14. Ilpomixcuuii 00min ninidie — ninoniz ma iwo2o pezynayis

BHYTpINIHBOKIITHHHHUNA JIOMI3: BU3HAYEHHS, JIOKawizalis, Oiosoriyae 3HadeHHA. Kartaboimizm
TPHUALWITIIILIEPOTIiB: MEXaHi3M, (PepMEHTH, peryisimis. AKTHBAIlisl TOPMOH3aJEKHOTO (EPMEHTY
minonizy - Tpuriminepuyiinasd. HedporymopanpHa peryismis JNIONi3y: pojib  aJpeHaliHy,
TIIIOKaroHy, iHCYJiHy, COMaTOTPOIiHY. AKTHUBAIIiS KUPHUX KUCIOT (posib KoA), ponb KapHITUHY B
TPAHCIIOPTI JKUPHUX KHUCJIOT B MITOXOHApPIi. beTa-oKMCHEHHS KUPHUX KHUCIOT: JIOKaJi3allis,
MOCIITOBHICTh (EPMEHTATUBHUX pEaKIlii, eHepreThka OKHUCHEHHS. (OcoOIMBOCTI OKHCHEHHSA
HEHAaCHMYEHUX >KUPHUX KHCIOT 1 IJIIEeposly Ta iX eHepreTnuyHuil Oananc. Enepreruunumii OanaHc
MMOBHOTO OKMCHEHHS MOJIEKYJIH HEUTPAILHOTO KUPY.

Tema 15. Ilpomixcuuit o06min ninidie — Jinozenes (cunme3 Jwcupnux Kucaom,
mpuayunziiyeponis i pocghocniueponinioie) ma 1iozo pezynayis

Mertabo:iuH1 [pKepena CUHTe3Y KUPHUX KUCHOT. LluTpatHuilt MexaHi3M TpaHcnopTy anetuia-KoA B
1uuTo30db. Cunre3 manoHu1-KoA, pons 6ioTuHY B 1bOMy mponeci. biocuHTe3 KUPHHMX KHCIOT:
bepmenTH, KopepMeHTH, Oya0Ba ALWITPAHCIIOPTYIOUOTO MPOTEIHY Ta CHUHTA3M XUPHUX KHUCIOT,
MexaHi3M. OcoOIMBOCTI CHHTE3y HEHAaCHMYEHUX >KUPHUX KHUCIOT. BlocuHTE3 Tpuanuiriinepois:
MEXaHi3M YTBOpPEHHsS aKTHBHOI (hopmu riiuepoiny (rmiuepon-3-¢pocdary), cunte3d QochaTuanoi
KucnotTu Ta ii OionoriuHe 3HaueHHs. CuHre3 Qocdormineponiniaiz (pocharuaunxoniny,
docharununcepuny, hocharuauneranonaminy): poiab Gocharuanoi kucinotu, HTD ta meTioHiHY.
[Tornubnene BUBYEHHS O10JOTIYHOI pouti, O10CMHTE3y Ta KaTaboni3My c(hiHro3uHy, IepaMiliB Ta
chinromniniaiB. CiHrominizosu.

Tema 16. Memaobonizm Kkemonosux min (Kemozene3 ma KemoJiz) ma Xojaecmeposy, pecynayis
KetonoBi (ameToHoBi) Tija: CTPyKTypa, OloyioriyHe 3Ha4eHHs. bIOCHMHTE3 KETOHOBUX TII
(ketorenes): cyocTparty, KIITUHHA Ta OpraHHa JIOKali3alis, MexaHi3M, pepMeHTH, KopepMeHTH
Posman keroHOBMX T (KETONi3): KIITUHHA Ta OpraHHa JOKaji3alis, MeXaHi3M, (epMeHTH,
kopepmenTH. Ilatomnoris mMeTabomi3My KETOHOBUX TiN (HMOHSATTS MPO KETOHEMII0 Ta KETOHYPIIO).
XoJecTepuH: CTPYKTypa, OlosoriyHe 3HaueHHs. biocuHTe3 XosectepuHy: cyOcTpatu, (hepMeHTH,
Ko(epMeHTH, MeXaHi3M (YTBOpPEHHS MeBaJIoOHOBOi Kuciotd, ponb ['MI-KoA-pemykrazu) Ta
perymsmis. Lnsxy BUBENEHHS XOJIECTEPUHY 3 OpraHi3My, TPAHCIOPTHI (POPMHU XOJIECTEPHUHY.
Perynsuis Ta nmatosoris JiniAHOTo 0OMiHY (aTepOCKIEpO3, 0XKUPIHHS, )KOBYHO-KaM ' siHa XBOp00a).
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Tema 17. Xapuoee 3nHauenns ma mpaeieHH: OiIKie

XapdoBe 3Ha4eHHS OUIKIB (HOpMa OUIKIB B Xap4yBaHHI, a30THCTHI OanaHc). biiku moBHOIIHHI Ta
HernioBHOWiHHI. TpaBnenns 6inkiB B LIKT, nporeomituuni pepmMeHTH (€K30- Ta €HIONENTHIA3H,
JTUTIETITHIA3K ), X crenuiuHicTh, MexaHi3mu aktuBailii. Poas HCl B TpaBnenHi 61i1kiB. Katabomizm
OUTKIB B TKaHWHAX (KaTENCHHH, YOIKBITHH-IIPOTEOCOMHA CHUCTeMa Jerpajaauii OinkiB). IHriditopu
MPOTEOTITUYHUX (PEPMEHTIB SIK JiKapChKi 3aco0u. ['HUTTS OUIKIB (TiMmypoBa KUCIOTa, TBAPUHHHMA
IHJIUKaH — J1arHOCTUYHE 3HAYCHHS).

Tema 18. Ilpomisxicnuit o00min  6inkie ma aminokucaiom. [lekapookcunyeanns ma
MPAHCAMIHYGAHHA AMIHOKUCIOM

3aranpHi OUISXM KaTaOOJi3My aMIHOKHCIIOT (3a KapOOKCHJIBHOIO TPYIOI0, 3a aMIHOTPYIIOIO,
JECTPYKIlis ByriieneBux panukani). [Tynm aminokucnor. JlekapOoKcHUIyBaHHS aMiHOKHCIIOT: BUAH
(0-mexapOOKCHITYBaHHS, ®-1eKapOOKCUITYBaHHS, JeKapOOKCUITyBaHHS, OB’ sI3aHE 3
TpaHCaMiHyBaHHSIM a00 3 KOHJCHCAII€I0); MeXaHi3M, (epMmeHTH, KopepMmeHTH (posb [TAJID).
YTBOpeHHs1 Ta 010JIOTIYHE 3HAYEHHS OIOTEHHUX aMiHIB (TiCTaMiHy, CEpOTOHIHY, KaTeXOJIaMiHiB,
I'’AMK) Ta eHAOreHHUX TOKCHHIB (ITyTPECHUHY, KaJaBEPHHY). 3HEIIKO/HKCHHS OIOTeHHUX aMiHIB:
pOJIb MOHO- Ta JAMaMiHOOKCHJIa3, 1HT10ITOPH MOHOAMIHOOKCHa3. TpaHcaMiHyBaHHS aMiHOKHUCIIOT:
MexaHi3M, pepmentu, kodpepmentu (ponb ITAJID), Giomoriune 3HaueHHs. KiiHiKO-IiarHOCTUYHE
3HaueHHs Bu3HaueHHs akTuBHOCTI ACT ta AJIT B rura3mi kpoBi, koedirieHT ae Pitica

Tema 19. /lezaminysanna aminokucnom. Illnaxu 3nemkooiicenna amiaxy

Jle3aminyBanHs amiHokucioT: Bumu, ¢epmentu (HAJ-merinporenasu, DAJI/®MH-okcunasm,
nerigparasu), kodepmeHTH, OionoriyHe 3HaueHHs. Hempsme paesamiHyBaHHsS (poiib anbda-
KeToriyTapary Ta riayramary). Jkepema amiaky B opradizmi. CriocoOu 3HEHIKO/DKEHHS amiaky.
YTBOopeHHs1 TpaHCHOpTHUX (opMm amiaky (posb apriHasu, riyTaminasu). OpHITUHOBHM ITHKI
CHHTE3y CEYOBMHHM: JIOKAi3alis, MeXaHi3M, (epmeHTH, OilonoriuyHe 3Ha4eHHS, peryismis. Llukmn
(bymapoBoi KUCIOTH: 6iojd0riYHa poiib, MexaHi3M. EH3uMonaTii opHITHHOBOTO IUKIY. MexaHi3Mu
IIUTOTOKCUYHOI Jii amiaky, rinepamoniemis. KiliHIKO-IiarHOCTUYHE 3HAYEHHS BU3HAYEHHS PIBHS
amiaKky Ta CE4OBHMHH B KPOBI Ta cedi

Tema 20. 3acanvni winaxu kamaboonizmy ey2ieuesux cxkeiemie aminoxkucaom. Inougioyanvhi
waAXu 0OMIiHy ayukiiuHux aminokuciaom. Enzumonamii

3aranpHi OUIAXHM KaTaboii3My BYIJIEHIEBHX CKeNeTiB aMiHOkHcHOT. Kiacugikailis aMiHOKHCIOT 32
010JI0T1YHOIO 3HAUYMMICTIO (3aMiHHI, HE3aMiHH1), X 3B’5I30K 3 META00JI13MOM TJIFOKO3H Ta KETOHOBUX
Tin. CrenianizoBaHi NUIAXH 0OMiHY Ta Gl0JOTIYHE 3HAYEHHS alMKIIYHUX aMIHOKHCIOT: 1) Ty
i cepuny (pomp TeTpariapodonaTy B ix MeTabosi3mi); 2) CIPKOBMICHUX aMIHOKHUCIIOT METIOHIHY U
UCTEIHY (LMK aKTUBHOTO METHITY; CUHTE3 KpEeaTHHY, TaypuHY, T1JporeH cynbdiay); 3) HeraTuBHO
3apsAHPKEHUX aMIHOKHUCIIOT (acnapraTy, riIyTaMaTy), IO3UTUBHO 3aps/KEHUX aMIHOKUCIOT (JII3UHY,
aprifify), aMiHOKHUCJOT 3 pO3TalyXeHHMH JIaHIforaMu (BaliHy, JeHIHHy, i301eiduuny). Cunres
okcuay aszory. EH3umonartii: XxBopoOa “KJIEHOBOTO CHpPOIY”’, HUCTUHYpIS, TilepoKcalaTypis,
TOMOLIMCTHHYPIA (aKIEHTH Ha MOJEKYJSpHI OCHOBM BHHHKHEHHS, MIarHOCTHKH Ta KOPEKIIii).
HogitHi naHi 1010 610JI0T1YHOTO 3HAYCHHSI TOMOIMCTETHY Ta CHHIPOMY TIEPTrOMOIUCTETHEMII.

Tema 21. Inougioyanvni winaxu 0OMIiHy YUKIIYHUX aminoKkucaom. Enzumonamii

CremnianizoBaHi IUIsIXM 00MiHY Ta 010J70TiYHE 3HAUEHHS MUKIIYHUX aMiHOKHUCIIOT: 1) apoMaTHYHUX
aMIHOKHCIIOT (peHUTaNaHiHy i TUPO3UHY; eH3uMonarii (pepMeHTHI 010k1) 0OMiHY (eHlTalaHIHy Ta
TUPO3UHY ((EeHUIMipOBUHOIPaJHAa KETOHYpis Ta OJIroQpeHis, alkanToHypisd, alb0iHI3M); 2)
reTepOLMKIIYHUX aMIHOKUCIIOT MPOJiHYy, TpunTodany (KiHypeHIHOBHUI HUISIX, CHHTE3 CEPOTOHIHY,
YTBOPEHHS 1HAO0JY), TICTUANHY (YpPOKAaHIHOBUH IIISAX, CHHTE3 ricTaMminy). EH3umonatii iXx oOMiHy
(xBopoba XapTHyma).

Tema 22. Ilpakmuuni nasuuku 3 mooyasa 1. «biomonekynu Ta KIITHHHI CTPYKTYypH. 3araibHi
3aKOHOMIPHOCTI OOMiHY PEYOBHH Ta €HEprii B KMBUX opraHizmax. Meraboii3M OCHOBHHX KIJIACiB
Olomonekyn». BupilmeHHs THNOBUX CHUTYyaIllMHUX 3a7ad 3 MeaudHoi Oioximii. CmerrianizoBaHi
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NPAaKTUYHI HABUYKU 3 MEAMYHOI 010XiMii 3 HOBITHBOI iH(OpMaIlii, pO3rIAHYTOI y TeMax Moayns 1,
3a HaMmpsSMOM ITIITOTOBKH 3700yBaya (3a HAIpsIMOM OPHUTIHAIBHOTO TUCEPTAIIHHOTO JOCITIIHKEHHS
Ta HAYKOBO-JIOCIIHOT poOOTH Kadeapu).

Mopnyas 2. MoJiekyasipaa 0iosorisa. bioxiMmia MikKKIITHHHNX KoMyHikauniid. bioximis TkaHnH
Ta ¢isioaoriyaux QyHKiii

Tema 23. Hykneonpomeinu ma HyK1eiH06i Kuciomu

HyknmeoTnan Ta HYKJI€O3WJM: BH3HAYCHHS, CTPYKTypa, HOMEHKJATypa, IOXifaHi, OloJoriyHe
3HayeHHs. [lypuHOBI 1 mipuUMigUHOBI OCHOBHU. ByrmeBonmni komnoneHnTtu. Hyxkieosuan,
MOHOHYKJICOTU/IU, HYKJICO3UAMOHO-, -, Tpudocharu. Lukniunai aykneoruau (MAMO, il M®D), ix
Oionoriuae 3HayeHHs. HykieiHOBI kucnotu: kinacudikailis, OyaoBa, XapaKTepUCTUKa, 0i0JOTidHE
3HaueHHs. JJHK - Hociii reHernunoi indgopmaiii. PiBHi ctpykTypHoi opranizamii JIHK, mpaBuna
Yapradda, monens Yorcona ta Kpika. Hositni nani nmpo tunu PHK, ix 6ynoBy, Gionoriuni ¢pyHKmii
ta Jsokamizamis B kmituHi (MPHK, TPHK, pPHK, wmsaPHK), pu6o3sumu Hyxkneonpoteinu:
BHU3HAYCHHs, Oy0Ba, OiooriuHe 3HaYeHH. MOJICKYJIsIpHA OpraHi3allis SAepHOTO XPOMAaTHHY.

Tema 24. Memabonizm nyknieomuois, pecynauis, namonozis

[InsXxy MONOBHEHHS IyJly BUIBHUX HYKIEOTH[IB B PI3HUX KIiTUHaxX. PeyTumizamis TroTOBHX
a30TUCTHX OCHOB Ta HYKJICO3HIB (NMPHHLMUN, (pepMeHTH). biocHHTE3 MypHHOBHX HYKIJICOTHAIB de
novo: JpKepenia aTOMIB IMyPUHOBOTO spa, MEXaHi3M, ()epMEHTH, KIIOYOBI MPOMikKHI METabOmITH,
peryisimis (peTpoinrioOyBanHs). biocHHTE3 MpUMITUHOBUX HYKJICOTHIB de nOovo: JpKepena aTOMIB
MIpUMIAMHOBOTO s/ipa, MeXaHi3M, (EepMEeHTH, KIIOYOBI MPOMDKHI METa0OITH, peryJsilis,
natoJioriss (oporaranuaypisi). biocuHTe3 ne30kcupuOOHYKICOTUAIB. [HTIOITOPH cuHTE3y OTM®D
(ctpykTypHi ananoru A TM®, noxiani nrepuny). Katabonizm nypuHOBUX HYKJICOTHIIB B TKAHUHAX:
MeXaHi3M, (epMeHTH, peryismisa. Di3uKo-XiMiYHI BIACTHBOCTI CEYOBOi KHCIOTH. bioximiuna
XapaKTepUCTHKA MaToJOrii 0OMiHy MypHHIB: rinepypikeMis, nojaarpa, cuaapom Jlema-Hixana, ponb
1Hr101TOpIB KCaHTHHOKcUAa3u. KaraOoini3Mm MipUMIAMHOBUX HYKJIEOTUIIB: MEXaHI3M, (EpPMEHTH,
KIHLIEBI IPOIYKTH MeTa00J13My Ta iX posib B OOMiHI pEUOBHH.

Tema 25. Monekynapua éionocia. I'enemuunuii koo. Pennikayia /[HK

['eHeT4HMI1 KOJ: BU3HAUEHHSI, BIACTUBOCTI, OlojoriyHe 3HaYeHHs. HampsiMku Ta OCHOBHI eTamu
nepefayi reHeTuyHoi iHQopmarnii. ['eHeTnuyHuii MaTepian BipyciB, OakTepiodaris, MpOKapioT,
eykapior. Mitoxouapianena JIHK. Perumikamis JIHK: Bu3HaueHHsi, 3arajibHi 3aKOHOMIPHOCTI,
OiosoriyHe 3Ha4eHHs. MexaHi3M perutikauii: CyTHICTh ekcriepuMeHTy M.Mesenbcona ta ®@.Crais.
®daxropu perutikamii Ta komrnonentu JIHK-pemnikaznoi cucremu (perticomu). XapaKTepuCTHKA
JHK-nonimepas npoxapior: JIHK-nonimepaza KopuOepra, nonimepasu II Ta 111, THK-nonimepasu
eykapior (a-, B-, y-, &, O- momimepaszu). Tomonoris JAHK npu permikamii. Etanmm permikarii.
[Tpaiimocoma - OyznoBa, ¢yHKIii. YTBOpPEHHS pEIJIIKaTUBHOI BHJIKH, «TOYKH Orl», MeXaHi3M
cuHTe3y anTunapanenbHux Jjanmoorie JIHK, ¢parmentn Oxazaki. [HriGitopu perviikarii
(adimuxomnin — iuribirop JHK-momimepas a, §, €; mokcopyOillMH, MITOMIIIMHH, aKTHHOMIIUH D —
iHTepKanaropu; gropxinononu — iHriditopu AHK-ripazu npokapior). deHOMEH HenoperutiKanii
JHK. Tenomepu

Tema 26. Tpanckpunuisn. Ilpoyecine. Inzcioimopu mpanckpunuyii

Tpanckpunuisi: 3aranabHI 3aKOHOMIPHOCTI, Koayrodl Ta Hekoayroui nanitoru JIHK, 6ionoriune
3Ha4yeHHs. PakTopu Ta GepmeHTH TpaHckpunuii. Xapakrepuctuka PHK-nonimepas npoxapior Ta
eykapiot (PHK-nonimepasu I, 11, III). bynosa PHK-nonimepasu: c-¢pakrop, Cor-gpepment (2a, B,
B"). Curnamm TtpaHcKpuniii: 1) CHUTrHaJM MOYATKy TPAHCKPHUIIII y MPOKapioT Ta eyKapioT —
npomoTopH, Oyiok ITpubroBa, TATA-Gokc, -35- Ta -10-mOCHTIIOBHICTH; CHTHAJIA TepMiHAIIIi
Tpanckpunuii (mamingpomu, noni-AT-napu). BynoBa TpanckpuntoHa (omepona). MexaHi3m Ta
eTanu TpaHCKpumii (iHiriaris, emoHramis, tepminaiis, yreopenas JJHK-PHK-riopuny, yrBopeHHs
«mmuibok»). Iocrrpanckpunuiitna monugikanis PHK (mporecinr):  crutalicuHr, KemyBaHHSA,
noJTiaIcHUTYBaHHsI, XiMiuHa Moaudikaiis. OcobmmBocti nporecinry npe-MPHK, npe-pPHK Ta mpe-
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TPHK. Cmonaiicocoma. AnbTepHaTWBHUN criaiicuHr. I[HTiOITOpH TpPaHCKPUMINI: TOKCHHH,
AHTUO10THKH, TPOTUITYXJIMHHI aJTKAJIOIIH.

Tema 27. Tpancnauyia. Inzioimopu mpancnauii. Ilocmmpancnayiiina moougixkauin 6inkie.
Hemampuunuii cunmes nenmuoie

Tpancnsamis: dakropu, Oiosoriudae 3HadeHHsA. OcoOimBOCTI OyZ0BH pHOOCOM MPOKaApioT Ta
eyKapioT. AKTHBALlis aMiHOKHCIIOT: JIOKaJli3alis, peakuii, poias aminoaumin-TPHK-cunreTas (kogas).
Eranu tpancusamii ta ix mexani3Mm. [loHATTS mpo iHiIio04i Ta TepMmiHyoul komoHU. KomoH-
AHTUKOJIOHOBA  B3a€EMOJliA. YTBOPCHHS IHIMIIOIOYOTO KOMIUIEKCY (pOJib  METIOHIHY Ta
¢dopminmetioniny, OinkoBi (akropu iHimiamii TpaHcisanii). IaridiTopu TpaHCHALil: MexaHi3M nii
aHTUO10THKIB, 1HTepdepoHy Ta audTepiiiHoro TokcuHy. IlocTTpaHcnsamiiiHa Moaudikaris
NOJINeNnTUAIB: XiMiuHa Monudikamis, oOMexeHuil mporeoni3. Ponainr OUIKiB (MIanepoHu, OUIKK
teroBoro 1moky HSP). Ilpionu Ta mpioHoBi xBopoOu. HemarpuuHuii CHHTE3 MOMINEHTHIIB
(rmyTartiToHy, pHITi3UHT-(DAaKTOPiB, eHAOPQiHIB, KIHIHIB).

Tema 28. Pezynayia excnpecii 2enie y npokapim ma eykapiom

OnepoH: BHU3HAuUeHHS, OyJ0Ba Ta MPU3HAYCHHS OKPEMHUX MIISHOK. Perymsiis ekcrpecii TeHiB y
npokapioT mo Tumy iHxykmii (Gynknionysanns Lac-omepony E.Coli 3a @.)Kako6 ta )K.MoHo) Ta
penpecii (pyHkmionyBanHsi rictuanHoBoro omnepony E.Coli). OcoGmuBocTi TeHOMY e€yKapioT
(6K30HM, IHTPOHHW, IUC-PETYISTOPHI €JIEMEHTH, TpPaHC-PETYIATOPHI €JIEeMEHTH, CIeicepH,
TPaAHCIO30HU, MOCIIJOBHOCTI, III0 MOBTOPIOIOTHCS ). Perynsiiist ekcrpecii reHiB y eykapioT Ha piBHI
CTPYKTYpHOI oOprasizaiii TEHOMY: TeTepo- Ta CyXpOMaTHH, XiMiuHa MOAMQIKAIis TICTOHIB
(metunyBanHsl, anerunyBaHHs, ¢ocopunyBanus, SUMO), merunyBanns JJHK (CpG-octpiBii).
I'enetnuni pexkomOiHamii Ta ix 3HaueHHs. Amiutidikamis reHiB Ta ii GlomMeawyHe 3HAYCHHS.
[Tonimepa3na naniroroBa peakuis (IIJIP). Perynsamis ekcmpecii reHiB y eykapioT Ha piBHI
TpaHCKpHUMIii (IPOMOTOPHI IOCIIJJOBHOCTI, €HXAaHCEPH, CaMJIEHCepH, aTCHIOATOPH, IHCYJISATOPH),
perymnstopui 6inku, guckpuminaiis PHK, intepdepenuis PHK. Perynsauis 6iocunte3y OinkiB Ha
piBHI TpaHcisAmii (Ha NPUKIAAl peryisauii TpaHchsauii Tia00iHy Ta aii  iHTepgepoHy;
dochopunyBanns /nedochopunyBanns Qaxropy iHimiamii Tpancasanii elF2; AJ1d-pubo3unyBanns
(dakTopiB enoHraIii npu aii AudrepiiiHoro TokcuHy). OcobIMBOCTI €KCIpecii reHiB Ta 010CUHTE3Y
O1NIKIB Yy JIFOJAMHHU.

Tema 29. Monekynapui mexanizmu mymauii. I'enna inscenepin

MyTareHu: BU3HA4YeHHs, Kjacudikalis Ta MeXaHi3M aii. MyTalii: BuU3HaueHHs, Kiacudikamis ta
pOJb Yy BHHUKHEHHI €H3MMOIATiii Ta CHaJKoBUX XBOpoO (MOBYa3HI MyTauii, MiCCeHC-MyTallii,
HOoHceHc-myTarii). Pemapamis JIHK: depmentu, eranu, OionoriuyHe 3HaueHHs. Pemapamis Y®-
IHAYKOBAaHMX TEHHUX MyTaliid (BHAAJCHHS TUMIHOBUX JHMEpIB, pemapallis Je3aMiHyBaHHS
uutosuny). Ilarosoris penapamii (mirMeHTHa KcepoaepMma, mporepis). ['eHHa i1HXKeHepis
(trexnomoris pexoMOinanTHuXx JIHK): BusHadyenns, Oionoriune 3HaveHHs, npuHuunu (kJHK,
3BOPOTHI TPAaHCKPHUNTA3U, PECTPUKTA3U, OTPUMAHHS, TPAHCIUIAHTAIlS Ta KIOHYBaHHS TEHIB).
PexomiOinaTHI O1IKH K JiKapchKi 3aco0u

Tema 30. Bioximia mirxcknimunnux KoOMyHiKayii. 3azaibHa XapaKkmepucmuka 20pMoHie ma
20pmononodionux pevosun. Ilpunyunu pezynayii

XapakTepuCcTUKa €HJOKPUHHOI CUCTeMH. 3arajibHi NMPUHIMIN KIITHHHOI KOMYyHiKalii. B3aemozis
HEPBOBOI, IMYHHOI Ta €HJOKPHHHOI cucTeM. KOHIemiisi peryiasTopHOTO MeXaHi3My 3BOPOTHOTO
3B's13Ky. KackajHe MNOCHICHHS TOPMOHAJBHOIO CHUTHATY. THOM MDKKJIITUHHOI KOMYHIKaIii.
Knacudikaris Ta 3araibHa XapakTepuCTHKa TOPMOHIB (32 MICLIEM CHHTE3Y, XIMIYHOIO IPUPOJIOI0 Ta
XapakTepoM Oi0yIoTigHOiI [ii). XapakTepUCTHKa ICTUHHUX TOPMOHIB (TOPMOHIB JUCTAHTHOI [ii),
MpEICTaBHUKHU.  XapaKTepUCTHKAa TOPMOHOIMOAIOHUX  PEYoBUH  (TICTOTOPMOHIB),  OKpeMmi
NPEJCTaBHUKU (TacTpOIHTECTIHAIBHI NenTuau, (HakTopu pOCTy, LMTOKIHM Ta iH.). CTPyKTYpHi
KOMIIOHEHTH eHJOKpUHHOI cucrtemu. «Kmituau-mimeni». I[lorstrs npo APUD-cucremy,
amyJIOIUTH Ta MPOAYKTHU iX KUTTEMISIIBHOCTI. Pi3HOBHIM MicIieBOTO (i30KPUHHOTO) XapakTepy Iii
OloperyssaTopis.
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Tema 31. Monexynapui mexanizmu mpancoyKuii 20pmMoHAIbHO20 cuzHay. Anonmos

Penentopu «kimiTuH-MimeHelW» Ta iX OymoBa (pelenToOpH, acoIiioBaHI 3 10HHUMH KaHaJaMH,
perienTopu, acouidoBani 3 G-Oikamu, pelEnTOpU 3 EH3UMATUYHOI aKTUBHICTIO. Hampommna
[UTOIUIA3MAaTUYHUX pelenTopiB). Tunu MexaHi3MmiB il CUTHAIBHUX MOJIEKYJ, B 3aJI€KHOCTI BiJ
peuentopa 1 MmBUAKOCTI peami3auii Oiojoriunoro edekry. loHorpomHuii mexaHizm il
HelipomemiaTopiB. MemOpaHHuUl MeXaHi3M Jii TOPMOHIB OUIKOBO-TICNITUIHOI TPUPOIU Ta
KarexosamiHiB. Xapakrepuctuka G-OUIKiB, MPOTETHKIHA3, BTOPMHHHUX MeCeHKepiB - HAMO,
ul' Mo, IT®, JIAT, kanpmiii-kaaeMoayiiHoBoro Mmecermkepa (Ca-KaM). L{uto3onpHul MexaHi3M
Iii TOPMOHIB CTEpOinHOI TPUPOAM Ta THPOKCHHY. Poib akTUBHHX ()OpPM KHCHIO, HITPOTEH
MOHOOKCHJTy, MOHOOKCHJIY BYIJICIIO, TigporeH Cyibdiay, ehKo3aHoiniB, UepaMimiB, K
BHYTPIIIHBOKJIITHHHUX CUTHAJBHUX MOJIEKYJ — MeceH/KepiB. CUTHANBbHI CHCTEMH pelenTop-
HE3aJIS)KHOTO Ta PEIEnTOP-3JIKHOTO0 aroTo3y, Kacnasu, Fas-miranam.

Tema 32. Pezynauia memaoonizmy 2opMoHaMu UEHMPATbHUX eHOOKPUHHUX 347103 (2inomanamo-
2inogpizapna cucmema). Pecynauyia memabonizmy zcopmonamu nepughpepiiinux eHOOKPUHHUX
34103 (20pMOHU WUMONOOIOHOT 3a7103U MA HAOHUPHUKIB)

['opMmoHU rinoTanamyca: XiMiuHa Npupoja, O10CHHTE3, IHAKTUBALLS, PETYJISLIS CeKpellii, MexaHi3M
nii, Oionoriuna poinb. ['opmonu emidiza: ximiuHa mpupona, OIOCHHTE3, IHAKTHBAIS, PETrYJISALis
cekpertii, MexaHi3M Jii, 6ioyioriuaa poJsib. TporHi TopMOHU ajgeHorinogiza: Kiacudikaiis, XiMmidHa
npupoja, 010CHHTE3, IHAKTHBALIIS, PETYJIAIIS CeKpelii, MexaHi3M Jii, 610JI0Ti4HA POJIb Ta MOYKJIMBA
MaToJIOTisA TpU TOpYIIEHHI iX cuHTe3y Ta cekpenii. ['opMoHu Helporinodiza (Ba3omnpecuH,
OKCHUTOIIMH): MiClleé CHHTE3y, XiMiuHa mpupojaa, OlOCHHTE3, IHAKTHBALs, PEryJslis CeKpeuii,
MexaHi3M jii, GiojoriyHa poiib, MOXJIMBA IATOJIOTiA MPH MOPYHICHHI iX CHUHTE3y Ta CEeKpelii.
l'opmonn mmromoaiOHOi 3anmo3u (HOATHPOHIHM): XiMiuyHA MpHpoJa, OIOCHHTE3, MEXaHi3M ii,
OilojoriyHa poiib, MOJKJIMBA MATOJIOTiSl MPU TOPYIIEHHI iX cuHTe3y Ta cekpeuii. ['opmonu
MO3KOBOTO IIIapy HAJHMPHUKIB (KAaTeXOoJaMiHIB): XiMiuyHA NpUpoJa, OIOCHHTE3, MEXaHi3M ii,
OiosoriuHa poJsib. ['OPMOHM KOpH HAJHUPHUKIB (KOPTHKOCTEPOIIM Ta MIiHEPATOKOPTHKOIIN):
Kkiacudikairis, XiMmiyHa Ipupoa, 610CUHTE3, MEXaH13M i1, 610JI0T1YHA POJIh Ta MOXKJIMBA TTATOJIOT1s
MIpH MOPYIICHHI 1X CHHTE3Y Ta CeKpellii.

Tema 33. Xapakmepucmuxa 20pmonie 3ano3 3mimianoi cexpeyii. Cmamegi zopmonu. I'opmonu
niowynkoeoi 3anozu. I'opmonanvna pezynayia comeocmasy Kanouyiro i pocchamis

YouoBiui Ta *KIHOYI CTaTeBl TOPMOHU: MPEJACTAaBHUKU (MPOTreCTUHU abo recTareHu, aHApOreHH Ta
€CTPOreHH), MiClle CUHTE3Y, XIMIYHa MIPUPOAA Ta OCOOIMBOCTI CTPYKTYpPHOI Oprasisaiii, 610CuHTE3,
1HaKTHBallisd, PEryJsAlis CeKpelii, MexaHi3M [ii, OloJoridyHa poib Ta MOXJIMBA MATOJIOTisS HpU
MOPYIIEHHI IX CHHTE3Yy Ta cekpelii. ['opMoHanbHa QYHKIS MiIIUTYHKOBOI 3aj03u. biocuHTes Ta
cekpeniss 1HCymiHy. OcoOaMBOCTI (YHKIIOHYBaHHsS peLEeNnTopiB A0 IHCYJiHYy. MexaHi3m [ii
1HCyJiHy. BiocuHTe3 Ta MexaHi3M Jii TJIIOKaroHy Ta 1HIIUX TOPMOHIB MiAIUTYHKOBOT 3aJI03H.
I'opmonanbHa perynsuis  (ocopHo-KkanblieBoro o0Miny. Posmonin kanmeuito 1 ¢ocdopy B
Oprasi3mi Ta ix 610JI0T14YHE 3HAYEHHS, y4acTh aHATOMO-(1310JI0TTUHUX cHUCTEM (KICTOK, KHUIIIEUHUKA,
HUPOK) B romeoctasi kaiblito 1 ¢ocdopy. IlapatropmoH: cekperiss mapaTupoiHOrO TOPMOHY,
e(heKTH mapaTropMoOHy, PEIENTOPH MapaTUPOiTHOTO TOPMOHY. byoBa, OiocMHTE3 Ta MexaHi3M il
KaJbIUTOHIHY. HOBITHI HayKOBI JaHl MO KalbLUTPION: akTUBalig Bitaminy D3, edextu Bitaminy
D3, peuentopu KaJbLIUTPIONy, PETYJSALis YTBOPEHHS KaIBLIUTPIONy, TEHOMHI Ta HETCHOMHI
edexTH. Posb IHIIUX TOPMOHIB y MATPUMII (OChHOPHO-KaIbIIIEBOTO TOMEOCTA3Y.

Tema 34. Bimaminu. Ochoeni nonamms eimaminonozii. Homenknamypa ma knacugixayis
eimaminie. Bimaminonooioni pevoseunu. Bimaminu C ma P

Bitaminu: Bu3HadeHHs, OilojoriyHe 3HadyeHHA. IcTopis BiAkpuTTs BitamiHiB. Knacudikarmis Ta
HOMEHKJIaTypa BiTaMiHiB. ABITaMIHO3H, TIIOBITaMIHO3H, TIEPBITAMIHO3U: BU3HAYEHHS, TIPUKIIAIH.
Ex30- 1 eH/IoreHHi NPUYMHA BUHUKHEHHS BITAMIHHOI HEJAOCTAaTHOCTI. AHTHBITAMIiHHM; BU3HAYCHHSI,
MEXaHI3MH i, TpUKIaau, 3acTocyBaHHS B Oiojorii Tta meauruHi. CTpykTypa Ta OiojoriuyHe
3HAUEHHS BITAMIHOMOMIOHMX PEYOBHH: XOJIiHY, JIMOEBOI KHUCIOTH, MaHramoBoi (BitamiH B15),
OpOTOBOI, TapaaMiHOOCH30MHOT KUCIIOTH, 1HO3UTY, yOiXiHOHY. XapakTtepuctuka BitamiHiB C ta P
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(kopepmenTHi Ta HekodepMmeHTHI (yHKIII, XapuoBi Jpkepena, no0oBa moTpeda, O3HAKU
aBiTaMiHO3y, 010MEUYHE 3aCTOCYBAHHS).

Tema 35. Booopo3zuunni éimaminu cpynu B: nazeu, kogpepmenmni ma nexogepmenmmi ¢pynxuyit,
xapuoegi oxcepena, 00606a nompeda, 03HaAKU ABIMAMIHO3Y, OiOMeOUYHE 3ACMOCY6AHHA
Bomopo3unnni, kodepMeHTHI BitamiHM. XiMmiuHa OyJoBa, OI0JOTiYHO akTUBHI QopMu Ta
KaTaniTh4Hi QyHKIii KopepMEeHTHUX BiTaMiHIB: TiamiH - BiTamin B1, pubodnasin - Bitamin B2 ta
rioro kopepmenTHi popmu - DAJ], DMH; HiKOTHHOBA KHCIIOTa, HIKOTUHAMIJ - BiTaMiH PP ta #ioro
kodepmentri popmu - HA [+, HAID+; mipumokcus - Bitamin B6 Ta fioro kodepmeHTHI hopMH -
nipunokcaiabdocdar Ta nipunokcamindocdar; 6i0TuH - BitaMin H, maHTOTEeHOBA KUCIIOTA - BiTaMiH
B3 i itoro kodepmenTHa hopma - koeH3uM A; dorieBa KucioTa - BitaMiH Be abo B9, kopepmenTHa
dopma - TerparigpodoirieBa KUCIOTa SK MEPECHOCHUK OJHOBYTIICIEBUX (DparMeHTIB y peaKIisx
OlocuHTE3y; KoOamaMiH — BiTaMiH B12 (MmermiikoOanamiH, 5-1e30KcHaeHO3MIKOOaIaMin). BmicT
BiTaMiHIB Ipynu B y nmpoaykrax xapuyBaHHS, 1000Ba oTpeda, 03HaKH aBiTaMiHO3Y, 3aCTOCYBAaHHS
B OloJ10rii Ta MEIUIIMHI.

Tema 36. Kupopo3uunni eimaminu: dionoiuni Qgynkuyii, anmuoxcuoanmui enacmugocmi
XKupopo3unnHi BiTaminu, XimiuHa OymgoBa, Oionoriuni ¢yskmii. PermHonm - Bitamin A,
aHTUKCcepo(dTaTbMiuHUN (HaKTOp, KAPOTHHOI K. biojoriuHo akTUBHI (POpPMU: peTHHANIb, PETHHOEBA
KHCIIOTa, POJIb IIUC-TPAHC 130Mepil B IpoIecax CBITIOCIpUitManHs. XoleKalbiudepou — BITaMiHH
rpynu /], 61010T19HO aKTUBHI T1IpOKCHIIbOBaHI MOX1/IHI Ta iX posib B 00MiHi Kablito 1 pocdaris. -
Toko(depo:n - Bitamin E. Bionoriuno aktuBHi XiHOHU - BiTamiH K, kopepmeHnTHa GyHKIis Ta y4acTb
B 3ciaHHi kpoBi. O3HaKU Ta MPUYMHH aBITaMIHO31B Ta TinepBiTaMiHO3iB. JKUPOPO3UMHHI BITaMiHH
SIK aHTHOKCHJIAaHTH.

Tema 37. Bioximin Kpoei: ¢i3uxo-xXimiuni KOHcmanmu, 6iiku ma pepmenmu

KpoB sk Oiornoriuna piguHa, QyHKmii kpoBi. Di3uko-XiMiyHI KOHCTAaHTH KPOBi, iX pEryJIsiis.
BydepHni cucteMu KpoBi, Ty>KHUI pe3epB KpoBi. [lopyiieHHs: KUCIOTHO-ITYy>KHO1 piBHOBAru (auuaos,
ankano3). XIMIYHUM CKJIaJd KpOBlI, XapaKTEepUCTHKA HU3bKOMOJIEKYJSPHUX  OpraHiuHUX
KOMITOHEHTIB (a30TBMICHHUX Ta 0€3a30THCTHX). 3aJUIIKOBHIA a30T KpoBi. A3zoremii. biku mnazmu
KPOBI: 3arajibHa XapakTepHCTUKa, METOJIM BU3HAUEHHsI, OCHOBHI (ppakiii. Bmict 3aransHoro 6ijika B
I1a3Mi KpoBl B HOpMI Ta MoOro 3MiHM mpu naTojorii. XapakTepucTHKa OUTKOBUX (pakiiil mia3mu
KpoBi (ayibOyMiHH, ol-, a2-, B -, y - r100y/iHK) Ta IX OKPEMHUX MPEICTaBHUKIB (0.l -aHTUTPHUIICHUH,
rantorio0iH, TpaHcepuH, LepyIoIuIa3Mil, 02-MakporyiooymiH, iHTepdepoH, ¢pidpuHoren). binku
roctpoi ¢a3u (C-peakTUBHHI MPOTEiH) Ta MATOIOTI4HI OLIKH IUIa3MU KpoBi (KpiornoOyiiH, anbga-
¢eronporein). @PepMeHTH IMIa3MU KpoBl (BIAacHI, 1HAWKATOPHI, €KCKPETOPHi): OKpeMi
MPEJICTAaBHUKH Ta 1X 3HAUEHHS JJIsl AIarHOCTUKH MaToNOTiyHuX cTaHiB. KiHiHOBa crcTeMa KpoBi.

Tema 38. bioximia epumpoyumis. biocunmes nopghipunie ma zemy. I'emozcnobin. Cucmema
zemocmasy ma iopunonizy

biocunres nopgipunis ta remy. [lopymenns oominy nopdipusis (nopdipui). ['emornobin: Oynosa,
BUIHU, CIIONYKH, OIOCHHTE3, pOJib B TpaHCHIOPTI KHCHIO. ETanm OiocuMHTE3y remMorioOiHy Ta iX
perymsnis. ['emorno6ino3u (remorio0iHomnarii, Tanaccemii).

3ropTajibHa, AHTU3TOpTAJbHA Ta (IOPUHOIITUYHA CUCTeMH KpoBi. Ponb eHmoTemiro CynauH Ta
TpoMOoIUTIB B remocrtasi. Koarymsauiiiauii remocras: ¢asu, OUIAXH, TPYNU (aKTOpiB 3ropTaHHS
KpOB1 (B HOpPMI Ta IpH HaTOJOril). AHTHUKOAryJsSiHTH Ta 1HTIO0ITOpH 3ropTaHHs KpoBi (mpotein C,
npotein S, antutpoM6in III). Cucrema ¢iOpuHOMI3y (IUIa3MIHOTEH, aKTUBATOPU Ta 1HTIOITOPM).
MonekynsipHi MexaHi3MHU 3acigaHHs KpoBi. IIpuHuumu naGopaTOpHOi OIIHKKM CTaHy CHCTEMH
reMocTasy.

Tema 39. Bioximin imynnux npoyecie. bioximin 3ananenns

3arabHa XapaKTEpHCTHKAa IMyHHOI cHCTeMH (KJIITHHHa Ta TyMopaibHa JaHku). Kiacrepu
mudepenmianii gimpouuntiB (mMapkepu T- Ta B-mimdouwuTiB, HyIbOBHX KIITHH) Ta METOAM IX
nociipKkeHHs. IMyHOrmoOymiHu: CTpyKTypa, Oiojoriuni (yHkiii. MemiaTopu 1 TOpPMOHU IMYyHHOT
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cucreMd (UMTOKIHM, IHTEpJEHKiHH, (akTOpu pocTy). bioXiMiuHI KOMIIOHEHTH CHCTEMHU
KOMIUIEMEHTY JIFOAWHHU. BloXiMiuHI MeXaHI3MH PO3BHUTKY IMyHOACOIIUTHUX CTaHIB (IEPBUHHI Ta
BTOpUHHI iMyHOAedinuTn). [IpuHIMTN 1a00paTOPHOi OIIHKK CTaHy IMyHHOI CHCTEMH CHCTEMH.
HogiTHi HaykoBi naHi po 0ioXimito 3amajieHHs. MemiaTopu 3anajieHHs Ta (JIOroreHHi YAHHHUKH.
[TaTorenernuni crazmii 3amaneHHs (anbTepalis, ekcyaauis, mpodideparis). IlyckoBuil MexaHizm
3anasienss, Toll-like penentopu Ta X smiranau. bioximMivHi eTanu 3amajgbHOI BIiANMOBIAl. Meniatopu
3anajneHHs (KIITHHHI HUPKYJI0I0Yi). Y TBOPEHHS JIIMiTHUX MEI1aTopiB 3anajeHHs. XapaKTepUCTUKa
i30popm LIOI'. YTBOpeHHS aKTUBHUX (OPM KHCHIO Ta a30Ty, iX pOJIb B 3alaJIbHIM peakiii.
XapaktepucTtuka 130popM CHHTa3uM OKCHUAYy a30Ty. bimkm roctpoi ¢asu — kmacudikaris,
JIarHOCTHYHE 3HAYeHHS. Peryisinisi 3amanpHOro mnpoiecy. bioxiMiuyHI OCHOBH MPOTHU3AMAIBHOT il
JIKapChKUX 3aC00iB.

Tema 40. bioximia neuinku. Iliznenmnuit 00min

[ledinka — HEHTpaJbHUN OpraH MIATPUMKH TOMEOCTa3y opraismy. Poib mediHkM B OOMiHI
BYIUIEBOJIIB (CHHTE31 Ta poO3Maji TIIKOreHy, IIFOKOHEOTeHe31 Ta 1H.).; 0OMiHI mimigiB (CHHTE31 Ta
po3mani KUPHUX KHCIOT, METa0OoJi3Mi KETOHOBHUX T Ta XOJECTEpuHY.); OOMiHI OinkiB Ta
aMIHOKHCIIOT; IETOKCHUKAIlli aMiaKy Ta CHHTE31 CE4OBUHHU.

[TirmentHuit oOMmiH. Karabomism remorno0iHy: OCHOBHI €TamH, POJIb PETHKYJIO-€HAO0TeNialbHOL
cuctemu Ta mnedyiHkd. OOMIH Ta XapaKTEPUCTHKA >KOBYHHMX IMITMEHTIB (MPSMOTo Ta HEMpPSMOTo
O1ipyOiHy, CTepKOOUTIHY Ta ypoOuliHy). PiBeHb 3araapHoro 6u1ipy0iHy Ta Horo ¢pakiiid B ria3mi
KpoBi B HOpMi. JKOBTSHUII: BU3HAUYCHHSI, Kiacudikallis. XapaKTepucThuKa HaOyTHX KOBTAHUIIb, 1X
6ioximiuHa nmiarHocTka. CriaKoBi JKOBTSIHMIII: XapaKTepUCTHKa, OioximiuHa miarHocThka. Ckian
Ta 3HAYCHHSI JKOBYI.

Tema A4l. Jlemoxcukauiitna ynkyia neuinku. biompancgopmauin Kcenobiomukie ma
e€HO02eHHUX moKcuHie. MikpocomanvHe OKUCHEeHHA, peaKyii Ko’ ’rozayii, P-znikonpomein
[ToHATTSST TpPO KCEHOOIOTHMKH, UUIAXH MeTaboni3My KceHobOiotukiB. bymoBa Ta  dynkuii
MIKpPOCOMaJIbHUX €JNeKTpOHHO-TpaHcnopTHUX jdaHuooris (HAJA®H- ta HA/IH-3anexunux). 1 ¢aza
OioTpaHcopmanii  KCEHOOIOTHKIB:  NPUKIATM  peaklii  OKUCHEHHS  (T1IpOKCHIIyBaHHS,
JieaJIKUTyBaHHs), poJib CUCTEMH IUTOXpoMiB P450. denomeH iHIyKuli (epMEHTIB MeTado0Ii3My
KCeHOOIOTHKIB Ta Horo OiomenuuHe 3HaueHHs. IIOHATTS npo MeTaboNiYHy aKTHBALIIO
KCEHOO10THKIB Ta 1i Hacmigku s opranismy. Il ¢asza Oiorpancdopmanii kceHOOIOTHKIB Ta
€H/JIOTeHHUX MEeTa0oIiTiB: 3HAU€HHs, 3arajibHi 3akoHOMipHOCTI. Peakiii koH’roramii. [Tpuxmamu
peakiiii KoH’roraiii 3 TJIFOKYPOHOBOIO, CIPYaHO, OITOBOIO KHUCIOTaMH, TJIIUHOM (YTBOPEHHS
rilypoBUX KHUCIIOT), riryTatioHoM. HoBi HaykoBBi fai npo III ¢a3zy merabomnizsmy KCeHOOI0THKIB Ta
i G1osioriyHe 3HaUeHHs (cucreMa P-riikornporeiny).

Tema 42. Boono-minepanvuuii 0omin. bioximia nupox ma ceui

Knacudikamist Ta OlonoriyHe 3HauyeHHS MiHepalbHUX pe4yoBHH. Bopa: OynoBa, Oiosioriune
3HauyeHHs, oOMiH. ['OpMOHanbHA peryssiis BOAHO-MiHEpaabHOro 00MiHy. ['opMOHU - perynstopu
OCMOTHYHOI'O THCKY Ta KOHIIEHTpallii 10HIB Kajito 1 HATpil0 (AaHTUIIypeTUYHHI TOPMOH, CUCTEMA
PEHIH-aHT10TeH3UH-aJIbA0CTEPOH, IEpeICepAHUIN HaTpiilypeTuuHuil nentun). MinepansHuil 0OMiH:
BMICT XIMIYHUX €JIEMEHTIB B OpTaHi3Mi JIIOJUHHY, iX Kiacuikamis, O6ionoriyae 3HaueHHs . OCHOBHI
¢byskuii HUpoK. OcobnMBocTi 0OMiHY pEe4OBHH B HUpKax. MexaHi3M yTBOpeHHS ceui: (QUIbTpalis,
peabcopOiris, cexperis. KiipeHc: BU3HaueHHs, 3Ha4eHHsI, MpUKIaau. Pi3UKo-XiMi4HI BIaCTUBOCTI
ceui. OpraHiuHi 1 HeOpraHi4H1 KOMIIOHEHTH CeYl.

Tema 43. Bioximin m'a30601 ma cnoiyunoi mKaHunu

bioximiss M's130BOi TKaHMHHU. XapaKTepUCTUKa OIiNKiB, HEOUIKOBUX a30TBMICHUX pEYOBUH Ta
6e3azoTucTUX crnoinyk M’s3iB. Kpeatun, kpeatuHdocdar, KpeaTuHiH: CHHTE3, O10JIOTiYHA POJIb.
Enepronocrauatodi  npouecH M’SI30BOr0  CKOpoyeHHA.  IlocmiloBHICTD  BKIIIOYEHHS
€HEPTOMOCTAYa0UHX MPOIIECIB MiJ Yac M’ s130B01 poOOTH.. MOJIeKyJIsIpHI MEXaHI3MH CKOPOUYCHHS Ta
PO3CIIa0JIeHHS TOTEPEYHO-TIOCMYTOBaHUX M’s131B. OCOOIMBOCTI CKOPOYCHHS TTIQJICHBKUX M’SI31B Ta
KapaiomionuTiB. bioxiMiuHi 3MiHM B M’s13aX ITi/1 4ac TPEHYBaHHS, T1MTOKiHE31i Ta BTOMH.. bioximiyHi
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3MIHU TIPU MATOJOT] CKENEeTHUX M’ A31B (M S30BUX JUCTPO(is, aTpodisix, METa0OTIYHUX MIOMATIfAX)
Ta ceprieBoro M’s3y (iHdapkTi Miokapaa, MioOKapIUTax, KapAiOMIONaTisIX).

Crony4na TkaHuHA: BUIM, (QyHKIIIT, 0COOIMBOCTI Oy/IOBH, KIIITHHHI €IeMEHTH. bioXiMisi OCHOBHOI
PEYOBHHH CIOJYYHOI TKAaHUHH: Oy/10Ba, (yHKIIII, 0COOIUBOCTI METab0JIi3My TIIIKO3aMIiHOTJIIKaHIB,
NPOTEOrTIiKaHiB, CTPYKTYPHHUX TJIKONpOTEiHiB. Mykonoiicaxapumo3u. bioxiMis  BOJIOKOH
CIOJIyYHOI TKaHWHU: Oya0Ba, PYHKIIIT, 0COOIUBOCTI OI0CHHTE3Y Ta pO3Maay KoJlareHy Ta eJacTUHY.
MorexymsipHi OCHOBH MATOJIOTI] CIIONyYHOI TKAHUHH: CIIAJKOBI MOPYIICHHS OYJJOBHU KOJIAT€HOBUX
Ta eJIacTUHOBUX BOJIOKOH (cuHzapoMm Enepca-/lannoca, Menke, Mapdana), KoareHo3u, CKOpOyT.
bioxiMiuHI Mapkepu MaToJIorii CIOJIyYHOI TKAHUHU

Tema 44. bioximia nHep606oi mKaHuHU

OcobnmuBocTi XIMIYHOTO CKJIQAy Ta MeTabodi3My HEpBOBOi TKaHMHU. Helipomeniatopu Ta
HEUPONENTHAN: TMPEACTAaBHUKH, OloyioriyHe 3HavyeHHS. CIMHOMO3KOBA DPiJAMHA: XIMIYHHUHA CKJIA],
3MiHHU TpH Natosiorii. bioximMiuHi OCHOBM BUHUKHEHHSI Ta MPOBEICHHS HEPBOBUX IMITyJIbCiB. ByoBa
Ta (YHKIIIOHYBaHHS XIMiYHMX CHHanciB. [IOHATTA mpo HelpomemiaTopu Ta HEHPOMOIYJISITOPH.
XapakTepucTuKa HeHpoMeaiaTopiB - 30yKyBaJlbHUX (CEPOTOHIH, TiCTaMiH, TIyTamar, acraprar),
raneMiBHUX (TAMK, rminuH, TaypuH, aJ€HO3WH) Ta 3MilIaHUX (aIleTHIXOIIH, HOpaJpeHaTiH,
nocdamin). HoBi HaykoBi maHi mpo HeWpoTpodiHu (MO3KoBHH HeWpoTpodiunuii daxtop, (hakrop
pocty HepBiB, HelipoTpodinu 3 Ta 4). Jlikapchki npenapaty, 110 BIUIMBAIOTh Ha HEPBOBY CHCTEMY

Tema 45. Ilpakmuuni nasuuku 3 mooyna 2. MonekynspHa Oiomnorig. bioxiMis MDKKITITUHHUX
KOMYHIKalii Ta TOpPMOHaNbHOI peryismii. bioximis TkaHuH Ta Qi3ionoriyHuxX (QyHKITIH.
BupiiieHnst THIIOBUX CUTYyaIliiHUX 3a/1a4 3 Meau4Ho1 Oioximii. CrienianizoBaHi MPakTU4YHI HABUYKH
3 MeAn4yHOi 0ioXiMii 3 HOBITHBOI iH(OpMaILii, pO3rIASHYTOI y TeMax MOy 2, 3a HampsiMoM
MIArOTOBKYU 3/100yBaya (3a HAPsIMOM OPHTIHAJIBHOIO JHUCEPTALIMHOTO JOCTIIKEHHSI Ta HAyKOBO-
JociHOT poboTu Kadeapu). 3arabHAN TMiACYMOK 31 crieriam3anii «MeauaHa 610XiMis.
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3. CTpyKTypa HaBYaJbHOI AV CUMILIIHA

HazBu 3MicTOBUX MOJYIIB 1 TEM

Bceroro

[TpakTuysi
3aHATTA

CPC

Mopnyas 1. BiomoJieKkyn Ta KJIITHHHI CTPYKTYpH. 3arajibHi 3aKOHOMIPHOCTI 00MiHY pe4OBHMH Ta
eHeprii B skuBHX opranizMax. Mera00J1i3M 0CHOBHHMX KJIACIiB 0ioMOJIeKYJI

IMpenmer 1 3amadi Gioximii. MeTonu OIOXIMIYHHMX JOCTIIKEHb. 5 2 3

OcHoBHI Ky1acu 6ioMouiekyJ1. KITiTHHHI CTPYKTYpH

binku Ta ix Gioyoriuni ¢pyHKii 8 2 6

depMeHTH: HOMEHKJIATypa Ta Kiaacudikallis, XiMi4Ha MpUPOJa, 5 2 3

OyJ0Ba Ta MeXaHi3M Jii

BiactuBocrti (dhepMeHTIB. Kinetuka Ta E€HepreTHKa 4 2 2

(dbepMeHTaTUBHUX peakiiid. [IpuHIMNY BU3HAYCHHS Ta OIMHMII

AKTUBHOCTI ()EPMEHTIB.

Perynsuiss  ¢epMeHTaTUBHOT aKTUBHOCTI. AKTHUBaToOpu Ta 5 2 3

iHTibiTOpH QepmentiB, ix OiomenuuHe 3Ha4YeHHA. MenuuHa

€H3UMOJIOT1sI

Kodaxkropu i kodepmenTH: XimMiuHa Oy10Ba i QyHKIII1 4 2 2

3aranpHi wUAXu  Merabonizmy. OKHCHE JeKapOOKCHITyBaHHS 2 2 -

nipysaty. Llukn Tpukap6onoBux kuciot Kpebea

Bionoriune okucHeHHs. TKaHUHHE TUXAHHS. 3 2 1

bioenepreruka. OkucHe GochopriryBaHHs 5 2 3

Byrnesoau: knacudikamis, OynoBa, OionoriuHe 3HAYEHHS. 8 2 6

Tpasnenns ByrneBoni B LIIKT. [Ipomixkauii 0OMiH BYTJIEBOJIB.

AmHaepoOHuii riikouniz. CnuproBe OpOiHHS.

Aepobue OKHCHEHHS BYTJICBOJIIB. Edexr [TacTepa. 6 2 4

ITento3zodochaTHHil NUITX OKUCHEHHS TI0K03H. [ TIIOKOHeoreHes

I'mikorene3 Ta riikoreHoni3. [mikokon’toratu. Ex3umonarii 2 2 -

OOMIHY TJIIKOT€HY Ta TJIIKOKOH IorarTiB. Peryinsiiisi ByrieBogHOTo

o0OMiHy

Jlimium: xnacudikaris, 6ynoBa, OionoriuydHe 3HaueHHs. [lepekucHe 4 2 2

OKUCHEHHsI IIMiIiB, KacKaJ apaxiJOHOBOI KUCIOTH. TpaBieHHs

niniaiB B HIKT. XKouni kuciaotu. TpancnopTHi popMHu JIiMiIiB

[Tpomi>kHUI OOMIH JIiMiJIiB — JIMOJI3 TA HOTr0 perysiis 2 2 -

[TpoMi>kHUI OOMIH JIIMIJIIB — JIIIIOT€HE3 (CHHTE3 )KUPHUX KUCIOT, 4 2 2

TPUALMJITITILEPOIIB 1 ocdorminepoiniaiB) Ta HOro peryJsiis

MeTtaboni3M KETOHOBUX Tl (KETOreHe3 Ta KeToxdi3) Ta 4 2 2

XOJIECTEPOITY, PErYJIsLis

XapuoBe 3HAYCHHS Ta TPaBJICHHs O1JIKIB 4 2 2

[TpomMikHu# 0OMiH OINIKIB Ta aMiHOKHUCIOT. JlekapOoKcHITyBaHHS 2 2 -

Ta TpaHCaMiHYBaHHS aMiHOKHCIIOT

Jle3aminyBaHHs aMiHOKHUCIOT. IIIIsIXM 3HEIIKOKEHHS aMiaKy 4 2 2

3arampHi  OUIIXM  KaTaOomi3My — BYTJICLIEBUX  CKEJETIiB 3 3 -

aMIHOKHUCIIOT. [HAWBIAyanbHI NUIAXHM OOMIHY AaIMKITIYHUX

amiHokucyoT. Enzumonarii

[HpuBinyanbHi TUIAXH  OOMiHY UUKIIYHMX aMIHOKHCIIOT. 4 2 2

En3umonarii

[TpakTH4HI HABUYKH 3 MOaLyJis | 2 2 -
Bceboro 3a moayaib 1 90 45 45

Mopnyas 2. MoJiexyJsipHa 0iosoris. bioximiss MixkkJiTHHHMX KOMyHikanii. bioximia TkanuH Ta

disiosorivnnx pyHkuin

HyxkneonpoTreinu Ta HyKJI€THOBI KHCJIOTH

5

1

4

MeTtaboJ113M HYKJICOTHIiB, PEryJIsllis, TaToJIOTis

6

2

4
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MosnekysipHa Oiosiorisi. I'enernunuit kon. Permikamist THK &) 2 3
Tpanckpuniis. [Iponecinr. [aridiTopu Tpanckpumii 3 2 1
Tpancnsnis. Iariéitopu  Tpancmsauii. IlocTTpancnsuiiina 6 2 4
Moaudikaiis 6i1kiB. HemarpuuHuii cHHTE3 NENTHIB

Perynsuis ekcnpecii TeHiB y IPOKapitT Ta eyKapiot 2 2 -
MosekyJIsipHI MeXaHi3MHU MyTarlliii. ['eHHa iHKeHepis 2 2 -
bioximist MIXKKIITHHHHX KOMYHIKaIlid. 3arajibHa XapaKTepUCTUKa 5 2 3
TOPMOHIB Ta TOPMOHONOAIOHUX peuoBHH. [lpurmnu peryssimii

MonekyJsipHi MeXaHi3MH TPaHCAYKI[il TOPMOHAIBHOTO CUTHAIY. 4 2 2
ArnonTo3

Peryssmiss metabonizMy ropMOHaMH HEHTPATbHUX €HAOKPHHHHUX 3 2 1
3a1103 (rimotanamo-rinodizapaa CUCTEMA). Perynstis

MeTaboJ1i3My TOpMOHaMHU MepudepiiHNX EHIOKPUHHUX 32103
(TOpMOHM MIUTOMOAIOHOT 3aJI031 Ta HAIHUPHHKIB)

XapakTepucTika TOPMOHIB 3aj03 3MimaHoi cekperii. CraTesi 4 2 2
ropMoHH. ['OpMOHM  MiANUTYHKOBOi 3anmo3u. ['opMmoHanbHA
peryJisilisi roMeocTa3y Kajbllito 1 pocdaTin

Bitaminn. OcHOBHI moOHSTTS BiTamiHosorii. HomeHknarypa Tta 4 2 2
kiacudikaris BitaminiB. Bitaminonoaioni peuoBunu. Bitamiau C

Ta P

Bogopo3unnni Bitaminu rpynu B: Ha3Bu, KopepMeHTHI Ta 2 2 -

Heko(epMeHTHI (YHKIIII, Xap4oBi JpKeperna, 10o0oBa moTpeoda,
03HAKH aBITaMiHO3y, O10MeJIMYHE 3aCTOCYBaHHS.

XKupopo3unnHui BiTaminu: OiojoriuHi (yHKHii, aHTHOKCHIAHTHI 4 2 2

BJIACTUBOCTI.

bioximist KpoBi: (hi3MKO-XiMiYHI KOHCTAHTH, OIKH Ta pepMeHTH 4 2 2

bioximis  eputrpouuTiB. biocuHTe3 mOpQipUHIB Ta TeEMy. 4 2 2

I'emorno6in. Cucrema remMoctasy Ta GiOpUHOIIZY

bioximis iMyHHHX nporieciB. bioximis 3anaieHHs.. 4 2 2

bioxiMmist neuinku. IlirMmeHTHUI 0OMiH 1 1 -

Jlerokcukaniitna  ¢QyHkiis — neviHku.  bioTpancdopmartis 6 2 4

KCEHOOIOTHKIB Ta E€HAOIeHHUX TOKCHHIB. MikpocomaiabHe

OKHCHEHHsI, peakliii KoH roraiii, P-rinikonporein

BopaHo-MiHepanbHMii 00MiH. BioxXiMist HUPOK Ta cedi 4 2 2

bioximis M's130B01 Ta CIOJYYHOT TKAHUHU 4 2 2

BioxiMisi HEpBOBOi TKAHHHH 5 2 3

[TpakTHYHI HABUYKH 3 MOAYJIs 2 3 3 -

Bceboro 3a MmoayJnb 2 90 45 45
Bceboro 3a iucuuiuiiny 180 90 90
4. TeMM NPaKTUYHUX 3AHATH
No Tema KiabkicTn
3/m TOAMH

Mopnyas 1. BioMoJiexky/in Ta KJIITHHHI CTPYKTYpH. 3arajibHi 3aKOHOMIPHOCTi 00MiHY pe40BHH
TA eHeprii B »kuBMX opradizmax. Mera00.1i3M 0CHOBHMX KJjaciB 0ioMoJ1eKyJ

1 [Ipeamer 1 3amaui Gioximii. Metoau OioXiMIYHUX TOCHTIKeHb. OCHOBHI KJIacH 2
6iomosexys. KIiTHHHI CTPYKTYpH

2 binku Ta ix GiosoriuHi GyHKIT 2

3 depMeHTH: HOMEHKIATypa Ta Kiacudikaiis, XimiuHa mpupoja, OyaoBa Ta 2
MexaHi3M mii

4 BrnactuBocti ¢epmentiB. KineTnka Ta eHepreTnka (pepMEHTaTUBHUX pEaKIliil. 2

[TpuHIIMIIM BU3HAYEHHS Ta OJIMHUIN aKTUBHOCTI (DEpMEHTIB.
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S) Perynsauis  ¢epMeHTaTUBHOI  aKTMBHOCTI. AKTHUBaTOpH Ta  1HTiOiTOpH 2
(dhepMeHTIB, ix OloMennuHe 3Ha4YCeHHsI. MennyHa eH3UMOJIOTis

6 Kodaxkropu i kopepmenTH: XimiuHa Oy1oBa i GyHKii 2

7 3aranpHi mUIAXU Metadomizmy. OKucHe AeKkapOOKCHIyBaHHS mipyBaTy. L{ukm 2
TpukapboHoBux kucaoT Kpebdea

8 Biomnoriune okucHeHHsA. TKaHWHHE TUXAHHA. 2

9 bioenepreruka. OxucHe dochoprryBaHHs 2

10 | ByrneBomu: knacudikamis, OyaoBa, OiojoriuHe 3Ha4YeHHS. TpaBlIeHHS 2

ByraeBoaiB B LIKT. Ilpomixkuuii 0OMiH BYrieBOAiB. AHaepOoOHHMI TIIIIKOIMI3.
CnproBe OpOiHHS.

11 | Aepobne oxucuenns ByrieBoniB. Edexr ITacrepa. IlenTo3odochaTauii misx 2
OKHCHEHHs INIIOKO3U. [ TIFOKOHEeoreHes

12 | I'mixorene3 Ta riikoreHomis. I'mikokon roratu. EH3umornarii oOMiHy TJIiKOTeHY 2
Ta IMIIKOKOH '[oraTiB. Peryssiiist ByraeBoJHOro oOMiHy

13 Jlimigu: knacudikauis, Oyaosa, Oionoriune 3HadeHHs. [lepekucHe OKMCHEHHS 2

mimigiB, Kackaa apaximoHoBoi kucinotu. Tpasnenus mimigie B IHKT. JKoBuwi
KUCJIOTH. TpaHcmopTHI hOopMH JIiITiIIB

14 | IIpomi>kHUI OOMIH JIIIIiJIIB — JIIOJI3 TA HOTO PeryJisiis 2

15 | [IpomikHuii OOMIH JmAIB — JIIOTeHE3 (cuHTE3 OKUPHUX KHCJIOT, 2
TPUAIMIITIIIIEPOIIIB 1 hocdormimepoiniaiB) Ta HOro peryssiis

16 | Merabomni3M KETOHOBUX Til (KETOreHe3 Ta KETONi3) Ta  XOJecTepoiy, 2
peryIIsIIis

17 | XapuoBe 3HAUYCHHS Ta TPABJICHHs OLIKIB 2

18 | Ilpomixkuuii o0OMiH OIKIB Ta aMIHOKUCIOT. JlekapOokcunmyBaHHS Ta 2
TpaHCaMiHyBaHHS aMiHOKHCIIOT

19 | Je3aminyBaHHs aMiHOKHCIIOT. [1InsXu 3HENTKOHKEHHS aMiaKy 2

20 | 3arampHi UDIAXHM KaTaOONi3My BYIJICIIEBHX CKEJETiB  aMiHOKHCIIOT. 2
[HauBiAyaNbHI NUISIXW OOMIHY alIMKJIIYHUX aMiHOKUCIOT. EH3umonarii

21 [nauBiyasbHI HIIAXU OOMIHY HUKJIIYHUX aM1HOKHUCIOT. EH3uMonarii 2

22 | [lpaktnuyHi HaBHYKM 3 Moayns 1. «biomonekynum Ta KIITHHHI CTPYKTYpH. 3

3aranbHi 3aKOHOMIPHOCTI OOMIHY PEUOBHH Ta €HEprii B KMBUX OpraHi3Max.
MeTab03113M OCHOBHHUX KJIaciB 010MOJIEKYI»

Monyas 2. ModsekyJsipaa 6iosoris. bioximiss MiKKJIITHHHIX KOMYHikauiii. bBioximis TkaHuH
Ta (isionoriynnx GpyHKuin

23 | HykneonpoTeinu Ta HyKJI€THOBI KUCIOTH 1

24 | Metaboi3M HYKJICOTHIB, PETYJISIIIsI, MATOIOT s 2

25 MounekynsipHa 6iosorisi. 'enernunuii koa. Permikamis JTHK 2

26 | Tpanckpumuis. [Ipouecinr. IHribiTopu Tpanckpumii 2

27 Tpancmsmis. [aribitopu Ttpancnsamii. I[locTTpancmsmiiina Momudikaiis 2
611kiB. HemaTpuuHuii CHHTE3 NENTH/IIB

28 | Perymsuist ekciipecii TeHiB y MPOKAPIT Ta €yKapioT 2

29 | MonekynsipHi MexaHi3Mu MyTalliil. ['eHHa iHXeHepis 2

30 | bioximist MDKKITITHHHUX KOMYHIKaIliii. 3araibHa XapaKTepHUCTHKAa TOPMOHIB Ta 2
TOPMOHONONIOHUX peuoBHH. [lpurunu perymsiii

31 | MonekysipHi MeXaHi3MH TPAaHCIYKIIi1 TOPMOHAIBHOTO CUTHATY. ATIONTO3 2

32 | Perymsauist wmeraboii3My TOpPMOHAaMH LEHTPAJIbHUX EHJOKPUHHHUX 3aJI03 2
(rimoTtanamo-rinodizapHa cucrema). Perymsamis wMeraboiizMy TOpMOHAMHU
nepudepiiHuX EeHIOKPHUHHHUX 3a703 (TOPMOHM IIUTOMOAIOHOT 3amo3u Ta
HaJHUPHUKIB)

33 | XapakrepucTuka TOPMOHIB 3ai03 3Mimanoi cekpeuii. CrareBi TOpMOHHU. 2
['opMoHU miaNUTYHKOBOI 3a51031. ["'OpMOHaIbHA PETYIISAIIS TOMEOCTa3y KabIli0
i pocdari

34 | Bitamian. OcHOBHI MOHATTs BitamiHoJsiorii. Homenkinarypa Ta kiacudikaiis 2
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BiTaMiHiB. BiTaminononiOHi peyounn. Biraminu C ta P

35

Bonmopo3unnni BiTamiam rpynu B: Ha3Bu, koepMeHTHI Ta HeKO()EpMEHTHI
¢yHKuii, Xxap4yoBi JKepena, 1000Ba MoTpeda, 03HAKU aBiTaMiHO3Yy, OioMeInYHe
3aCTOCYBaHHSI.

36

XKupopo3zunnHi BiTamiHu: 6iosnoriyHi QyHKIIT, AHTHOKCHAHTHI BIACTHBOCTI.

37

bioximist KpoBi: (hi3UKO-XiMI4HI KOHCTAHTH, OUIKH Ta PepMeHTH

N

38

bioximis eputponuriB. biocunTte3 nopdipuniB Ta remy. ['emornobin. Cucrema
reMocTtas3y T1a GpiopuHoOIIzy

39

bioximist iMyHHHUX mporieciB. bioxXimisi 3ananeHHs..

40

Bioximig neuinku. [TirmeHTHUN 00OMIH

[

41

JleTokcukariiiina ¢yHkuis mnedinkd. biorpancdopmariis KCeHOOIOTHKIB Ta
€H/JIOTCHHUX TOKCHHIB. MiKpocOoMalibHE OKWMCHEHHS, peakiii KoH torarii, P-
TIKOIPOTEiH

42

BoaHo-minepanpauii 00MiH. bioxiMis HUPOK Ta cedi

43

bioximist M's130BOi Ta CIIOJIYYHOT TKAHUHU

44

BioxiMisi HEpBOBOi TKAHHUHH

45

[IpakTuni HaBUYkM 3 Monayna 2 «MonekynsapHa Oionoris. bioximis
MDKKJIITHHHHX KOMYHiKaIii. bioxiMisi TKaHuH Ta (i31070T1YHIX QYHKIIIH»

WININ[IN

Bceboro

90

5. Camocriiina po6ora

Tema

Kinexicts
rOIUH

Metoau pociipkeHHss B Oioximii (XiMiuHi, ¢i3u4Hi, OI0JOTiYHI, METOJ
dbepMeHTaTUBHOTO aHanmizy). Marepian s OlOXIMIYHHUX  JIOCIHIJIKECHb.
[lpunuunu opraxizamii Ta (YHKIIOHYBAaHHS >KHMBOI MaTepii MOJEKYJSIpHOI
€KOHOMII, TPOCTOi CKJIAJHOCTI, KOMILJIEMEHTapHOcTI Ta 1H.). Teopii
MTOXOJKEHHSI 010MOJIEKYJT

3

XiMi4YHi BJaCTUBOCTI aMiHOKHUCIOT. XiMiuHi peakiii aminokucnoT no -COOH, -
NH2- rpymax 1 OiuHux paaukanax. KHCIOTHO-OCHOBHI  BJIacTHBOCTI
amMiHOKUCNOT. [30enexTpuuna Touka amiHokucioT (IET, pl). Bukopucrtanus
XIMIYHHUX peakuiii aMiHOKHCIOT B CTPYKTYPHMX JOCHIKEHHSIX 1 aHAMITUYHIN
MIPAKTHIL.

KucnotHo-ocHOBHI  BIacTUBOCTI OUIKIB 1 iX BHUKOPHUCTAHHSI B METOJaX
po3nineHHs OunkiB (ioHOOOMiHHA Xpomarorpadis, enekrpodopes). XimidHa
Moaudikamis OukiB. Peakiii okpeMux (QyHKIIOHaIbHUX Ipyn OUIKIB. AQiHHA
Moaudikaris.

Crpareris 1 nNpakThKa BHU3HAUYEHHS MEPBUHHOI CTPYKTYpH OLIKIB. XIMIYHHMA
rigponiz  OinkiB. KinbKicHUH aMiHOKHCIOTHHN aHalmi3. ABTOMAaTHUYHUI
aMIHOKHCIIOTHUM aHami3: TNPUHLUUI METOAY 1 BHUKOPUCTaHHS. AHaii3
aMIHOKHMCIIOTHOI IOCHifoBHOCTI. BusHauends N-KiHIIEBUX aMIHOKHUCIOTHUX
sasmmkiB.  Merogun Cenmxkepa, Eamana. Meroq 3  BHUKOPHUCTaHHSIM
aMIHOIIEITHIA3. Awnanis C-KiHIIEBUX aMIHOKHUCIIOTHUX 3QJIMIIKIB
T1Ipa3UHOII30M 1 KapOOKCUTIENITUAA3HUM METOJAAMH.

Pubo3umu — xaramituyni monekynu PHK. 3HauenHs mocnmimpkeHHs OynoBU Ta
¢byHKIiNH (epMeHTIB, iX yTBOpPEHHS, T€HETHUKU (EPMEHTIB i PO3BUTKY
MEIULMHHI, MIKpOOi10JI0T14HOI MPOMHUCIOBOCTI, FeHHOT 1HXKeHepil

Metoau BuieHHS Ta O4HIeHHs (epMeHTiB. OCHOBHI METOIW BHIIJICHHS
(dhepMeHTIB, X TTO3UTHUBHI CTOPOHU 1 HEMOIKH, YMOBH BUIIICHHSA. OUUIIEHHS
¢depMeHTIB Ta Horo 3HaueHHsA. DepMeHTH, X aKTHUBATOpU Ta iHrIOITOpH SK
JIIKapChK1 3aCO00U

Kinetuka ¢epmentatuBHux  peakmid. PiBHsnHs  Mixaenica-MeHTeH,
KIHETUYHUX TapaMeTPH aKTHUBHOCTI (hepMEHTATUBHUX peakilii (KOHCTAaHTH
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Mixaemica, V max). BrumB iHriGiTopiB Ha KIHETHYHI MapaMeTpu
(hepMEeHTaTUBHUX PEaKIIiil.

HuspkoMonekyispHi nentuau Ta OLIKH SK KO(paKTOpu MEBHUX (DEPMEHTHUX
CHCTEM: TIOPEIOKCHH, alleTHITPAHCIOPTHI OIIKH, (HOCHOMaHTOTETHIIPOTEIHH,
TJIyTaTioOH

AneninoBa cuctemMa AT®-AJ[D sk neHTpaIbHUN NEPEHOCHUK XIMIYHOT eHeprii
B kiituHi. Jlokamzamis 1 BmactuBocti AT® 1 AJI®D. TepmomunamivyHi
npuHiunu ¢yakuionyBanHs cucteMu AT®-AJI®. CtangapTHa BUTbHA €HEPTis
rigponizy AT®. dakropu, sKi BIIIMBAIOTH HAa CTaHAAPTHY BUIbHY EHEPIilO
rigponizy AT® y kmituni. BucokoeneprernuHi i Hu3bKoeHepreTuui gocdartu.
®ocdarent i ix 6ioJoriuHa polb.

10

Tunu mexaHi3MiB akymyJsmii  eHeprii. CyOcTtpatHe dochopuitoBaHHS 1
(dhochoprTroBaHHS B JIAHIIOTY OKUCIIIOBAIBHO-BITHOBHUX (hepMeHTIB. [ToHATTS
MEPBUHHOTO aKIIENTOpa EHEeprii NMpu OKHCHIOBAJIBHHX Tporecax. MemOpaHHi
acriekTd mpobsemu  OiosoriyHoi  TpaHcdopmanii  eHeprii. MiToXoHIpIi.
Oco0nuBOCTI  BHYTPIIIHIX 1 30BHIMIHIX MITOXOHJpIaIbHUX MeMOpaH.
Jlokaizalisi OCHOBHHX MITOXOHApianbHUX (epMenTiB. [lomdyHKIiOHaTbHICTD
MeMOpaHU MITOXOHIPii

11

MoHocaxapuan: CTPYKTypa, BIACTHBOCTI, crepeoximis (D-, L-, a-, B-bopmu,
cTepeoi3oMepu, emiMepu, aHOMEpPH, C€HaHTIOMEpH, SBHUIIE MyTapoTarlii,
pariemarn). Monocaxapuau. D-psau anbmo3 i kero3. [loxigHi MOHOCaXapumiB
(ampOHOBI, anbIapoOBI Ta YPOHOBI KHUCJIOTH, AaMIiHOMOXIJHI, TJIKO3U]IN).
I'omomomicaxapuay (THIKOTeH, KPOXMallb, KJIITKOBHHA, MEKTHHOBI PEYOBHUHHN).
I'eTeponomicaxapuan POCIIHH, noJricaxapuan KJIITHHHHX CTIHOK.
I'ereponomicaxapuan TBapuH (TialypOHOBA KHCIIOTA, XOHIPOITHHCYIb(ATH,
renapuH).

12

XapuoBe 3HAUYECHHS BYIJIEBOAIB: J1000Ba morpeda Ta €HEpreTH4Ha IIHHICTB,
poJab MOHO-, JAW- Ta TMOJlicaXapulIiB y XapyyBaHHI. XapyoBi BOJIOKHA:
MpeICTaBHUKH, O10JI0T14YHA pOJib, XapuoBi Jukepena. [IpucTiHKoBe TpaBieHHS,
BCMOKTYBaHHsI MPOJIYKTIB T1p0OJIi3y BYTJIE€BOAIB Y KHIIEYHUKY Ta IX TPaHCIOPT
y kmituHU. HenocraTHicTh aucaxapujaas: MNPUUMHU Ta KIIHIKO-O10XiMiYHA
XapaKTepUCTHKA

13

CnuproBe OpomiHHS: BU3HAYEHHs, MeXaHI3M (MOAIOHICTh Ta BIAMIHHICTH 3
TJIIKOJII30M), 610JI0TIYHE 3HAYECHHS

14

3HaueHHs TJIIOKO30-IAKTaTHOTO Ta  TJIIOKO30-aTaHIHOBOTO  LHUKIIB B
TJIIOKOHEOT€HE31, YOBHHMKOBI CHCTEMH TPAHCIOPTY  OKcajoalerary 3
MITOXOH/Ii B ITUTO30J1b

15

OcobnuBocti MeTaboni3My Ta 010J0riYHE 3HaueHHs (PYKTO3HM Ta TajakTO3H.
Ensumonarii oOMiHy (pykTo3u Ta Tanakrto3u (PpyKTo3emis, rajlakTo3emisd,
HENEPEHOCUMICTh (PPYKTO3H)

16

bionoriune 3HaueHHS TOJMIHEHACHYEHUX JKUPHUX KHCIOT, OCOOJIMUBOCTI
MeTabomizMy. EceHmianbHi JKHpHI KUCIOTH. 3HA4YEeHHsT OMmera-3 Ta omera-6
MOJIIHEHACHYCHUX KUPHUX KHCIIOT

17

JlinoTporHi Ta JINOreHHi (akTopu: MexaHi3M [ii Ta O010J0TriyHe 3HAYEHHS.
bioxiMiyHi MapKepu >KUpOBOi TUCTPOo(ii MediHKH

18

bioximiuni ocHoBu Aii rinmomimigeMiyHux 3aco0iB  (iHri6itopu I'MI-KoA-
penykrasu, ¢ibpath, omera-3-TOJiHEHACHUYEHI >KUPHI KUCIOTH). biomoriuxa
pOITb MEBAJIOHOBOI KHCJIOTH

19

XapuoBe 3HaueHHS OLUTKIB: a30THCTUH OalaHC (BHAM, METOOU OILIHKH).
Koeogiuient 3HouryBanHa OiunkiB PyOHepa. AniMmeHTapHuil aedinur OLIKIB
(KBalIMOKOp, CIpY)

20

CrocoOu 3HEMIKOKEHHS aMiaKy. AMOHIOTEIIYHI, YPEOTeIIYHl, YPUKOTEIIUHI
Buau. CHaakoBi TMOpPYIIEHHS OPHITUHOBOTO IIMKIy CEYOBUHOYTBOPEHHS
(medextn kapOomoindocharcunTeTazu 1, opHiTHHKapOoMoinTpaHnchepasm,
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apriHiHOCYKIMHAT-CUHTETa3!, aprigiHocykuuHaTiiasu).  bioximiuna
JIarHOCTHKA €H3UMOIIATIH OPHITHHOBOTO ITUKITY

21

BionoriyHo-akTHBHI CipKOBMIiCHI croidykd. CHHAPOM TiNeroMOIMCTEIHEMIT.
biosioriuna posib rigpreH cynabdigy

22

Icropia mocnimxenns HykiaeiHoBux kucnot. Hocmiau I'piddirca, Epepi, Mak-
Kapri, Xoukinca. Po6otn Kpika i bpennepa. BHecok BITUM3HSHUX BYCHHX Yy
BHUBYCHHS HYKJICTHOBUX KHCJIOT.

23

biocunTes NE30KCUPUOOHYKIICOTHIIB. Crpykrypa
PUOOHYKIICOTHAPEAYKTA3HOTO KOMIUIEKCY (ponb HAJI®H,
TIOPEAOKCUHPENYKTA3H, TIOPEJOKCUHY).

24

[aribiTopu cUHTE3y HYKJICOTHU[IB SIK MPOTHIYXJIHHHI 3acOo0M (CTPYKTYpHI
aHaimorn gIM®, moxigHI NOTEpUHY, IHTIOITOPH  TUMIIUIATCUHTA3H,
auriapodonarpeyKTasu)

25

BHyTpimHBOKITITHHHA JIOKAJTi3aIlisd HyKIeiHOBUX KuCIOT. [lomimopdism JTHK.
Xapakrepuctuka A-, B-, C-, T-, Z-, SBS-dbopm JIHK.

26

Perutikamist, TpaHCKpunmis BipyCHHX TreHOMiB. OOepHeHa TPaHCKPHUIIIIis.
Permikanis renoma JJHK-Bmicaux BipyciB (AHK — JIHK). Tpanckpumiis
renoma JIHK-BmicaHux BipyciB (JJHK — PHK). Perumikamis i Tpanckpwuiis
reHomiB PHK-BMicHEX BipyciB.

27

Oco0nmBoCTi CTPYKTYpHOI oprani3aiii reHoma eykapior. CaremitHa JIHK.
[TomipHi MOBTOpHU, yHIKaNIbHI MOBTOpPH. MOOUIBHICTE T€HOMa MPOKApIOT Ta
eykapioT. TpaHcmo3ouu y OakTepiit. MoOiIbHI TUCTIEproBaHi reHu.

28

MonekynsipHi maneponu. lllanepoHinu - manepoHu NpoKapioT, MITOXOHAPIN 1
npotorutacTtiB. Poguna 6inkiB hsp-70. binku TemoBoro moky. [Ipionu

29

Hematpuuynuii cuHTe3 mnominenTuaiB Ta OUIKiB (TIyTaTioOHy, PHIII3HHT-
dbaxTopiB, eHnopdiHiB, KiHiHIB)

30

'opMoHanbHa perymsnis (yHKIIi HMUTYHKOBO-KHMIIKOBOI'O TPakTy. 3arajibHi
BJIACTMBOCTI TOPMOHIB IIJIYHKOBO-KHMIIKOBOTO TPaKTy Ta iX Kiacugikars,
MeXaHi3M ii.

31

l'opMoHanbHa pETyJsIisl CIOKMBaHHS 1DKi Ta HAacH4YeHHA. | OpMOHaibHA
(GYHKIISI XKUPOBOi TKAHUHHU (aIUTIOKIHN)

32

["'opMoHU THMYCa, MJIANEHTH Ta iX OiojoriyHa poJjbk. [laTomorist

33

['opMoHanbpHa peryssilisi cepleBO-CyAMHHOI CUCTEMH: Ba30aKTUBHI PEUOBUHU
€HJOTENIaNbHUX KIITUH (TpOCTarjaHIWHU, TPOMOOKCAaHU, OKCHA a30Ty,
€HJIOTENIIHU), POJb  Ba30MPECHHY, PEHIH-aHT10TEH3WH-ATbI0CTEPOHOBOL
CHUCTEMH, KaTeXOJaMiHIB

34

IcTopis BIAKPUTTS BiTaMiHIB. AHTUBITaMIHU — IHT10ITOPH (EpPMEHTIB. 3HAYEHHS
BITAMiHIB Y Tirl€HI XapuyBaHHs Ta MEAMLIMHI

35

CyyacHi morjsiiu Ha MexaHi3Mu 010J10T19HO1 11ii Bitaminy D3

36

Ocob6nuBocTi 00MiHY PEUOBHH B €pUTpOLUTaX. BiOXiMi4HI OCHOBH T'€MOIII3Y
eputpountiB. Jlebexktn wmemOpaHnHuX OuIKiB epuTpouuTiB. EH3umonarii
(ediuT nipyBaTKiHa3M, MI0K030-6-pocdataerigporenasu)

37

bisiku naa3Mu KpoBi: IMCHPOTEiIHEMIT, 11IarHOCTUYHE 3HAUEHHS IPOTETHOrpaM

38

I'emorno6in i Miorno0iH: BIAMIHHOCTI OyJOBH 1 CTPYKTYpHOI Oprasizarfi.
MexaHi3M OKcUTeHarii 1 #oro maremMaTH4Hi Mojeni. Perymsmis mporecy
OoKcureHauii reMmorjo0iHy wmerabomitamu: edext bopa, BmamB 2,3-
mudocdorminepary i ATD

39

Cynepponuna mutoxpomy P450 — icTopist BiIKpUTTS, O10J0TIYHE Ta MEIUYHE
3HAYCHHS

40

MeTtaboni3M eraHOJly Ta MeEXaHi3M HOro TOKCHYHOI Jaii. YTBOpeHHS Ta
610J10TIYHA POJIb EHIAOTEHHOTO €TAHOIY.

41

MinepanbHuii OOMIH: BMICT XIMIYHHUX €JIGMEHTIB B OpTaHi3Mi JIIOJUHU, iX
knacuikamis. biomoriune 3HaYeHHS OKpEMHUX Makpo- Ta MikpoeneMeHTiB (Na,
K, Cl, Fe, F, I, Zn, Mg, Mn, Al, Co, Se, Br)
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42 | Poguna HaTpiilypeTHYHUX TOPMOHIB: TIepeICepIHUI HATPIHypeTHUHUHN MEeNTH], 1
MO3KOBUH HaTpiilypeTnyHuil nentua T1a C-THUN HATPIMYPETHYHOTO TEMTHIY.
OcobauBocTti 6y0BH, Oi0JIOTiYHA POJIB

43 | bioximMiyHi 3MiHM B MiOKap/ii MpH CTapiHHI, OKUPIHHI Ta CEPILEBO-CYIMHHUX 2
3aXBOPIOBAHHSIX

44 | bioxiMi4yHI MeEXaHI3MHU T[IaTOT€HE3y IICUXIYHUX PO3JIaJiB, HEHUPOXiMidHI 2
MeXaHi3MH Jii ICUXOTPOITHUX 3aC00iB

45 | Heitiporodinn (Mo3koBHi HeipoTpodiunmii (akTop, ¢GakTop pOCTy HEPBIB, 1
nerporpodinu 3,4). NMDA-penentopu, riayraMaTHa €KCAaHTOTOKCUYHICTh

Bceboro 90

6. InguBinyansni 3aBaanHs: OBOJIOMIHHSI METOAMKAMHU EKCIIEPUMEHTAIBHUX JOCHTIKEHb
3T1IHO TeMH JHCEepTaliiHOoro AociimpkeHHs. [linroToBka 0iojg0riyHOTO MaTepiany g 010XIMIYHHX
JOCIII)KeHb, TPUTOTYBAHHS XIMIYHUX PEaKTHBIB, MPOBEICHHs 010XiMIYHHUX JOCHIKEHb, 00y 10Ba
KaniOopyBanbHUX TpadikiB, KOHTPOIb SKOCTI 010XIMIYHUX JOCIHIIXKeHb. BUCTynu 3 AOMOBIASIMHU Ha
3acijaHHAX Kadenpu Ta 610XiMiYHOTO TOBAPUCTBA, HAYKOBUX KOH(EPEHIisX, MATOTOBKAa HAYKOBUX
myOmikaiid, opopMIIeHHS pallioHaANI3aTOPCHKUX MPOTIO3HUIIiN, TATEHTIB, HOBOBBE/ICHb.

7. 3aBaaHHs AJsl CAMOCTiiiHOI po0OTH: OmpaIfOBaHHS MaTepialdy 3TiIHO TEMaTHYHOTO
IUTaHy 13 3aCTOCYBAaHHSM CYYacHUX 1H(QOPMALIHHMX TEXHOJIOTiH, OMpAIfOBAaHHIM CHUTYyalliiHUX
3aJ1a4, OCBOEHHS 010XIMIYHMX METO/IIB TOCTI1PKEHHS Ta EKCIIEPUMEHTaIbHUX MOJIENIeH, MOIIyKy ON-
line cremianizoBaHuX pecypciB 3 MPE3CHTAIEI0 CyYaCHUX METOJIB Ta TEXHOJIOTIH OioXiMIuHHX
JIOCHIIKEHD.

8. MeToau HaBYaHHSI. TIpaKTUYHE 3aHATTSA, IMOSCHEHHs, Oecima, oprasizamis
eKCIIEPUMEHTAIBHOTO  JOCII/DKEHHS, PO3MOBib, UIIOCTpalis, CIOCTEPEKEHHs, J1adopaTopHi
po0OTH, HaBUalbHAa JUCKYCisd, Cylepeuka, OOrOBOPEeHHS OyIb-SIKOTO IHUTaHHS HaBYAJIbHOTO
MaTepiaiy, CTBOPEHHsI CHUTYyalli IHTepecy B MpoLecl BUKIJIAJaHHS HaBYAJbHOTO MaTepiaily 3
BUKOPHUCTaHHAM MPHUKIAJIIB 3 PEalbHOTO JOCBiJy, CTBOPEHHsS CHTyallii HOBHU3HM HaBYaJbHOTO
MaTepiaiy, ornopa Ha )KUTTEBUM JOCBII.

9. Metoau ouiHBaHHA (KOHTPOJIIO): YCHUI KOHTPOJIb: OCHOBHE 3allUTaHHS, JO/aTKOBI,
JONIOMIXKHI; 3alMTaHHS Yy BUINISAL NpoOJieMH; 1HIUBIAyanbHe, (QPOHTaJIbHE ONMUTYBAHHA 1
KOMOIHOBaHE; MUCHbMOBHUI KOHTPOJIb; IPOTPAMOBAHHA KOHTPOJIb.

10. ®opma miICyMKOBOr0 KOHTPOJIIO YCHIIHOCTI HABYAHHA:

3aKitoyHO0  (POpPMOIO KOHTPOJIO 3 JUcHUIUIHKM “MenuyHa Oioximis” € mpodeciiiHo-
opieHTOBaHMU 1icnuT. Jl0 ICIUTY JOMYCKalOThCA AacHipaHTH, sSKI BUKOHAIM BCl BHJIM pOOIT,
nepea0avyeHi HaBYAIbHOIO MPOTPaMOI0, OTPUMAIU MO3UTHBHI OLIIHKH 3 2-X MiJICYMKOBUX 3aHATH 3
Monynen 1 Ta 2, HaOpanu 3a MOTOYHY YCHIIIHICTh KUIBKICTH OajiB, HE MEHIY 3a MiHIMalbHY (72-
120 6anm).

11. ®opMa NOTOYHOr0 KOHTPOJIIO YCHIIIHOCTI HABYAHHSA.

Ominka 3 gucuuiuliad “MennyHa OioXiMmisi” BH3HAYae€ThCS 3 YpaxyBaHHSAM IOTOYHOI
HaBUYaJbHOI JISUTHHOCTI acmipaHTa 13 BIAMOBIAHUX TE€M 3a TPATUIIMHOI 4-0albHOIO CHCTEMOIO
(BizMiHHO, 100pe, 3a70BIIbHO, HE33JOBUILHO) 3 MOJAIBIIUM IEpepaxyHKOM Yy OararoOanbHy
IIKAITy.

Ouinka '"BinMiHHO'" BHCTaBISIETbCS Y BHUMAIKY, KOJHM acHipaHT 3HA€ 3MICT 3aHATTS Ta
JeKUIHHUN MaTepiai y MOBHOMY 00cCs31, UIIIOCTPYIOYHM BIANOBIJI PI3HOMaHITHUMHU NPUKIIAJaMH;
Jla€ BUYEPITHI, TOYHI Ta SCHI BiAMOBiAI 0e3 Oy/b-SKMX HaBiHUX MHUTAaHb, BUKJIAJae Marepian 0e3
MOMHWJIOK 1 HETOYHOCTEW; BUIBHO BHUpINIy€E 3a7adl Ta BUKOHYE MPAKTUYHI 3aBJaHHS pPI3HOTO
CTYIEHIO CKJIQJIHOCTI, CAMOCTIHHO reHepye 1HHOBAIIiiHI iei.

Ouinka "n00pe'" BUCTaBISAETHCS 32 YMOBH, KOJIM aCIIPAHT 3HAE 3MICT 3aHATTSA Ta J00pe Horo
po3yMi€, BiJIMOBi/l HA MUTAHHS BUKJIAJA€E MPABUIHHO, TOCTIJOBHO Ta CUCTEMAaTUYHO, I BOHU HE €
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BUYEPITHUMH, X042 HA IOJAATKOBI MUTAHHA aCIipaHT BiAMOBiae 6€3 MOMUJIOK; BUPINIYE BCI 3a1a4i i
BHKOHYE MTPAKTUYHI 3aBIAaHHS, BITIYBAIOYN CKJIAIHOIII JUIIC Y HAWBAKYMX BUIAIKAX.

Ouinka "'3210BiIbHO' CTaBUTHCS acIipaHTOBI Ha OCHOBI HOTO 3HAaHb BCHOTO 3MICTY 3aHATTA
Ta MPHU 33J0BUIBHOMY PiBHI HOro po3yMiHHS. ACHipaHT CIPOMOKHUW BHPIIIYBaTH BHIAO3MiHEHI
(cnporeHi) 3aBoaHHS 3a JONMOMOIOK HABITHMX MUTaHb; BHUPILIYE 3aadyi Ta BHUKOHYE MPAKTHYHI
HaBUYKH, BIJYYBAIOYM CKJIQJHOLIl Yy TPOCTUX BHUIAJKaX; HE CIPOMOXHUKA CaMOCTIHHO
CHUCTEeMAaTUYHO BUKJIACTH BiAMOBI/b, aJIe HA MPSIMO ITOCTABJICHI 3alIUTAHHS BiJIIIOBIAa€ IPABUIBHO.

Ouinka "He3a10BiJILHO'" BHUCTABIISIETHCS y BUIIAJKAX, KOJW 3HAHHS 1 BMIHHS acIipaHTa He
BIJIIIOBIJAOTH BUMOTaM "3aI0BUILHOL" OIIHKH.

OuiHlOBaHHA CaMOCTiHHOI po0oTH.

OmiHIOBaHHS CaMOCTIIHOT poOOTH acHipaHTiB, siKa NepeadadeHa B TeMi MOPS 3 ayIUTOPHOIO
pOOOTOr, 3MIMCHIOETBCS MiJ Yac MOTOYHOTO KOHTPOJIFO TEMH Ha BIJNOBITHOMY NPaKTHYHOMY
3aHATTi. OLIHIOBaHHS TEM, SIKI BUHOCATHCS JIMIIE HA CaMOCTiiHY poOOTy 1 HE BXOJSATH JI0 TEM
ayJUTOPHUX HABUAIBHUX 3aHSITh, KOHTPOJIOETHCS MIPH TPOBEIEHHI MiJICYMKOBHX 3aHAThH Ta ICITUTY
3 TUCIUTLTIHU.

KpuTepii oniHoBanHs

[lkana nepepaxyHKy TpaaulliiHUX OLIHOK y pedTuHroBi Oamu (200 GainiB) 1isi AUCUUILTIH,
0 3aKiHYyIOThCs 3aiikoM Ta lllkana nmepepaxyHKy TpaAMLiiHUX OLIHOK y pedtuHrosi 6amu (120
0amiB) Mg JUCHUIUIIH, IO 3aKIHYYIOTbCS MiJCYMKOBUM MOAylbHUM KoHTpojiem (IIMK),
npuiHATHX pimeHHsM Buenoi pagu BHMY mpotokon Ne2 Bix 28.09.10.

[HCTpYKIIis OLHIOBAaHHS iCOMTIB Ta AuepeHIiMHUX 3amiKiB 3riqHo pimeHHs Buenoi Panu
BHMY Bix 27.09.2012 p. (B OCHOBHHX MOJIOKEHHSX 3 OpraHi3allii HABYaJIbHOTO MPOIIECY).

«MenuuHa 610XiMis» BUBYAETHCS MPOTATOM 2 POKIB 1 CKIIAIA€ETHCS 3 ABOX MOJYJIIB, KOXKHHIM 3
SKHX 3aBEPIIYETHCS IMIJCYMKOBUM 3aHATTSM 31 CKJIAJaHHAM AacIipaHTOM MPAKTUYHUX HABUYOK,
pe3yNbTaTl SKOTO OLIHIOTBCA 3a TpaauliiHoi 4-0anbHOI CHCTEMOIO (BiAMIHHO, a00pe,
3aJI0BUIBHO, HE3310BUIBHO) 1 3apaX0OBYIOTHCS /10 MOTOYHOI YCHIIIIHOCTI.

3aKiI0yHOI0  (OPMOIO KOHTPOJIFO 3 crnemiamizamii «MeauuHa OioxiMis» € npodeciiiHo-
opieHTOBaHMU 1icnuT. Jlo 1CIIUTY JOMYCKalOThCA AacHipaHTH, sSKI BUKOHAIM BCl BHIM pOOIT,
nepeadavyeHi HaBYaIbHOIO MPOTrPaMOI0, OTPUMAIIU MO3UTUBHI OLIHKHU 3 2-X MiJICYMKOBHX 3aHSTh 3
Monyneit 1 Ta 2, HaOpanu KibKicTh OaniB, He MEHIIy 3a MiHiManbHy (72-120 6amm). IloTouna
YCIIIIHICTh BUPAXOBYETHCS 32 BECh KYPC BUBUEHHS JUCLUILIIIHYU, CEPEAHs OLIHKA MEePeBOJUTHCS Y
6anu 3rigHo 120-6abHO1 MKau.

[TpoBeneHHs Ta ouiHIOBaHHS icnuTy 3 «MeanuHoi 6i0XiMii» 31MCHIOETHCS Y BiMOBIAHOCTI
no pimenHs Buenoi Pamu BHMY Big 27.09.2012. BignoBigno no «llomokeHHS Tpo TOPSIOK
HiArOTOBKY 3700yBaviB BUIO1 OCBITH CTyIEHs JOKTOpa ¢inocodii Ta JokTopa HayK y BiHHUIIBKOMY
HalllOHaTbHOMY MenuuHoMmy yHiBepcuteri iM. M.I. IluporoBa» icmutu 3 00OB’SI3KOBUX
CreLiaTi30BaHuX JUCIHMIUIIH MPOBOAATHCS 3TIIHO PO3KiIaLy €K3aMeHaliHHOi cecii acmipaHTiB 3-T0
pOKy HaBuaHHsS. lcnuT mpuiiMae ex3aMeHallliHa KOMICIS y CKJaJl: eK3aMeHaTop (3a HakazoMm),
YJIEHH KOMICIT (IMIpeICTaBHUK BIUIUTY acIipaHTypH Ta KadeapH) Ta HAyKOBUI KEpiBHUK.

OrmiHka 3a icriuT BiAmoBimae mkami: ominka «5» - 80-71 Ganis; ominka «4» - 70-61 Oanis;
ominka «3» - 60-50 6aniB. OcTaTo4Ha OIliHKA 3 CIIEIiaTi30BaHOT JUCIHUILIIHN (POPMYETHCS 32 CYyMOIO
0aJiB MOTOYHOI yCHIIIHOCTI Ta 6aniB 3a icnut. OTpuMaHi 0anau BiANMOBIAAIOTH (pikcoBaHIM HIKami
OIIIHOK: orinka «5» - 200-180 0amiB; ominka «4» - 179,9-160 6anis; ominka «3» - 159,9-122 Gamis.

Icnut 3 «Menuunoi 6ioxiMil» mependayae BUPIIIEHHS 2 CUTYaIlIMHUX 3a/1a4, BIJMOBIIb Ha
TPHU TEOPETUUYHUX MUTAHHSA (B MUCBbMOBIiH (hopMi), BIAMOBIAL HA 2 JOJATKOBUX (PaXOBUX MHUTAHHS 3
3a HalpsIMOM HayKoBOi po0oTH 3/100yBaya.
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Ixanaa oninoBanus: HanionajgarHa Ta ECTS

Cywma 6GauniB 3a Bci Onika OmiHka 3a HaI[iOHAIBHOIO MIKAJIO0
BUJIH HAaBYaJIbHOL ECTS JUIS €K3aMEHY, KypPCOBOTO MPOEKTY (POOOTH), TPAKTUKU
TiSITTBHOCTI
180-200 A BigminHO
170-179,99 B Jlo6pe
160-169,99 C p
141-159,99 D )
129-140 99 E 3a40BIJIBHO
EX HE33IOBLIBHO 3 MOXKJIUBICTIO TOBTOPHOTO CKJIAJaHHS
HE33JIOBLIBHO 3 000B’I3KOBUM ITOBTOPHUM BUBYCHHSIM
F JUCLIUILTIHA

12. MetonuuHe 3a0e3neyeHHsl (HAaBUAIbHHI KOHTCHT (KOHCHEKT a00 PO3IIMPEHHI IUIaH
JIEKIIi}), TUIaHU MPAKTHYHUX (CEMIHAPCHKHMX) 3aHSTh, CAMOCTIHHOI pOOOTH, NMHUTAHHS, METOJIUYHI
BKa3iBKM, 3aBAaHHs ab0 KeWcH JUii MOTOYHOTO Ta MiJCYMKOBOTO KOHTPOJIO 3HaHb 1 BMiHb
3100yBayiB)

13. PexkomeHn0BaHa JiiTepaTypa

OcHogna

1. bionoriuna i GioopraniyHa xiMmis: y 2 kuurax. — Kuura 2. biojoriyna ximisi: miapydHuK, 3-€
BuganHs (BH3 IV p. a.) / 3a pen. 1O.1. I'y6erpkoro, I.B. HiskenkoBebkoi. — BCB «Meaununay, 2021.
—544 c.
2. I'yocekuit FO.1. Bionoriuna ximis: miapyuynuk / I'yocskuii FO.1., HixkenkoBcrka I.B. Ta iH. — Kuis-
Binnuus: Hosa Kuwura, 2021. — 648 c.
3. bioximis MOMHY: MIPYYHUK, 3-€ BUIaHHS, BUIIpaBlieHe Ta JonoBHeHe / 3a pen. S.1. ['oHchkoro,
T.I1. Makcumuyka — Tepronins: TAMY «Ykmenxuura», 2020. — 732 c.
4. HaBuanbHO-METOIUYHHM MOCIOHHK 3 OloyoriuHoi XiMmii: y 2-x yactunax / 3a pea. H.B. 3aiuxo,
A.B. Menbuuka — Binnuis, 2019 p. — 135 c. (vactuna 1); 144 c. (qactuna 2).

Honomixncna
1. CxnsipoB O.41. Bionoriuna ximis: migpyunuk / O.5. Ckuaspos, H.B. @aprymok, T.I. Bonnapuyk. —
Tepnonine: TAMY «Ykpmeaxnuray, 2020. — 706 c.
2. Henbcon /1., Koke M. OcuoBu 6ioximii 3a JleHinmkepom / ep. 3 anri.: O. MarumieBcbka, HayK.
pen. nepexnany: C. Komicapenko — JIbBiB: baK, 2015 — 1256 c.
3. Biological and bioorganic chemistry: textbook: in 2 books. Book 2. Biological Chemistry /edited
by Yu. I. Gubsky, 1.V. Nezenkovska. — Kyiv: AUS Medicine Publishing, 2020. — 544 c.
4. Harper’s Illustrated Biochemistry / V.W. Rodwell, D.A. Bender, K.M. Botham et al. — Mc Graw Hill
Education, 2015. — 817 p.

14. Indopmaniiini pecypeu
anpeca caiity kadempu: http: // biochem.vsmu.edu.ua/
oi6moteka: http: // library.vsmu.edu.ua
http://www.brenda-enzymes.org/
http://www.ncbi.nlm.nih.gov/pubmed
http://www.annualreviews.org/journal/biochem
http://ukrbiochemjournal.org/
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