MiHicTepcTBO OCBITH 1 HAYKH YKpaiHu
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[Iporpamy peKOMEHI0BAHO JI0 3aTBEPXKEHHSI BUeHO0 paioio XiMIYHOTO (aKyJIbTeTy

“30” cepnust 2023 poky, mpoTokos Ne 8

PO3POBHUKU TTPOI'PAMU: Banentuna [TIAHUYEHKO, kanauaar XiM. HayK, JIOLEHT,

JIOLEHT Kadeapu HeoprauiyHoi XiMmii;

Bikropisa JIINICOH, noktop XiMiuHUX HAVK, opodecop,

npodecop kadeapy oprasiusol Ximii.

[Iporpamy cxBasieHO Ha 3acijaHHI KageIpy HEOPraHIYHOI XiMiT
ITpoTtokon Ne 1 Bix “29” ceprias 2023 poxy

B.o. 3aBigyBaua kadeapu HeopraHiuHO1 XiMii

—

Isan B'TOHUK

<miannc)

[Iporpamy cxBasieHO Ha 3acifjaHHI KadeIpu OPraHivyHOl XiMii
[Iporokon Ne 1 Bix “28” cepnns 2023 poky

3aBimyBau kadempu opraHigyHOT XiMii é /) >

(ninnﬁc)

(npi3BuILe Ta iHiIiaMH)

Anppiit JOPOIIEHKO

(npi3BuiLe Ta iHIIIaMN)

[Iporpamy moroaxeHo rapaHTOM OCBITHBO-TIPO(dECiifHOT mporpaMu (KepiBHUKOM ITPOSKTHOT TPYITN)

niepiioro (0akagaBpChKoOro) piBHS «XiMis»

I"apanT ocBiTHBRO-TIpOdEciitHOT TporpamMu (KEpiBHUKOM MPOEKTHOT TPYIIH) IEPIIOTO

(6akamaBpChKOTO) PIBHS «XIMis»

Ouner KAJIYI'TH

Yl(miafnc)

[Iporpamy moro:KeHO METOJUYHOIO KOMICIEIO XIMIUHOTO (haKyJIbTeTy
ITporokon Ne 10 Bix “21” uepBHs 2022 poky

I'onoBa MeToanyHOT KOMicCIi XIMIYHOTO (aKyJIbTeTy

&
6@"\"‘/' ’4(

(mpi3Buiie Ta iHiriamm)

[TaBio €EPIMOB

zHinHHc)

(TpizBHIE Ta iHIMiAIH)



BCTYII

[Iporpama HaBuanbHOI AucuuIuliHg “bioHeopraniyHa Ta dapmalieBTHYHA XiMis~ CKIJIaJeHa
BIJITIOB1JTHO JI0 OCBITHBO-TIPOdeciiiHOi (OCBITHRO-HAYKOBOT) IPOrpaMu MiArOTOBKH
nepuioro (0akanaBpChbKOTro) piBHS BUILOT OCBITH, OCBITHBO-KBaJTi(hiKaLliHHOTO PiBHS OaKayiaBp

(Ha3Ba piBHS BUIIOI OCBITH, OCBITHBO-KBai(hiKaI[IHHOTO PiBHS)

CIeIiaIbHOCTI (HAIpsIMYy)
102 Xiwmist

cnernianizamii dbapmaneBTHUHA XiMisg

1. Onuc HaBYAJbLHOI AUCHUILIIHA

1.1 Mema eéuxknaoannsa naeuanbnoi OucyunIinu

MeTow BHKIAJaHHS HAaBYAIBGHOI JAWUCHMIUIIHM € BUBYCHHS OCHOBHHX XapaKTEPUCTHK Ta
OloxiMIYHMX (yHKLIH OloMeTaliB Ta IX KOOpAUHAIIMHUX CIONYK B KHBUX OpraHi3max.
O3HailoMJICHHS 3 OCHOBHMMH TPUHIMIIAMH MOJCTIOBAHHS ~ BIIACTHBOCTEH 1 TOBENIHKU
KOOPJMHAIIIHUX CTIOYK O10MeTaltiB 3 OloJliraHaaMu.

- CdopmyBatu 11iiCHE YSIBJICHHS MPO OCHOBHI KJIACH CUHTETHMYHUX OPTAHUYHUX CTOJNYK, SIK1
CKJIQJal0Th CYyYaCHHM apceHayl JIKapChKUX 3ac0o0iB, O3HAHOMHTH 31 CIMOCOOAMH iX CHHTE3Y,
0COOMUBOCTAMU OyJ0BH, (PI3UKO-XIMIYHUMHU 1 XIMIYHMMH BJIACTUBOCTSIMH. HaBuumTu CTyIeHTIB
BUKOPHCTOBYBATH PETPOCUHTETUYHUN TMIAXiA TpH po3poOili METOIIB CHHTE3Y aKTUBHHUX
(hapmareBTHUYHUX 1HTPEIIE€HTIB (CyOcTaHIii) Ta repeadadaTy Ti XIMIYHI BIACTUBOCTI CIHOJYK, SKi
MOXYTh OyTH BUKOPUCTaHI JUIs aHAITI3Y iX AKOoCTi (ineHTH (KAl Ta KUTbKICHOTO BUSHAYCHHS).

1.2. OcHOBHMMM 3aBJaHHSIMH BUBYCHHS JUCIHHUILIIHA €

- O3HallOMJICHHS CTYJICHTIB 3 PO3MOBCIOKCHHSIM, OYJI0BOIO Ta XIMIYHUMH BIIACTUBOCTSIMH
OloMeTalliB Ta X KOMIUIEKCHUX CIIOJYK 3 OlojiraHgamMu. BU3HaueHHS OCHOBHHMX O1OXIMIYHHMX Ta
($i310JIOTTYHUX BJIACTHBOCTEH KOOPAMHALIMHUX CHOJdyK OioMeraniB. O3HAWMOMIIEHHS 3 MEIHUKO-
O10JIOTIYHMMH MOJKJIMBOCTSIMH KOMIUIEKCOHIB Ta KOMIUIEKCOHATIB MeTauniB. [IporHo3yBaHHs
WMOBIPHOCTI B3aeMOil OloMETaTy-KOMILIEKCOYTBOPIOBaYa 3 OKPEMHUMH €JICKTPOHOJIOHOPHUMH
rpynaMu OiO0JiraHmiB IS MOJICTIOBAHHS KOOPAMHAIIMHMX CIIOJIYK 3 METOK 1X BHKOPHUCTaHHS B
MeIUIIMHI, (papMaliii Ta CTbCBKOMY T'OCTIOIAPCTRI.

1.2.1. ®opMyBaHHs HACTYITHUX 3arajJbHUX KOMIIETEHTHOCTEH:

3HaHHA Ta PO3YMIHHS MPEIMETHOI 00acTi Ta BIacHOT mpodeciiHoT MisIbHOCTI.
31aTHICTH 10 aOCTPaKTHOrO MUCJICHHS, aHali3y Ta cuHtesy (3K1).

31aTHICTh BYUTHUCS 1 OBOJIOAIBATH CydacHUMH 3HaHHAMHE (3K2).

3natHicTh npaioBaty y komanmi (3K3).

31aTHICTh 0 ajanTaiii Ta Aii B HOBil cutyartii (3K4).

HaBuuku BHKOpUCTaHHS iHGOpPMAIiHHUX | KOMyHIKaliiHIX TexHoorii (3K5).
31aTHICTh CMUIKYBATHCS iHO3eMHOI0 MOBOIO (3K6).

3MaTHICTh CHUIKYBaTHCA 3 MpPEACTaBHUKAMU I1HIIMX MNpo¢ecifHuX Trpyn pi3HOro piBHA (3
eKCIIepTaMH 3 IHIIUX Taly3el 3HaHb/BUIIB €KOHOMIUHOI aisutbHOCTI) (3K7).

9. 3paTHICTh AiATH Ha OCHOBI €THYHHX MipKyBaHb (MOTHBIB) (3K8).

10. TIparuenns 10 30epeKeHHsT HABKOIUIITHLOTO cepenonuina (3K9).

11. 3xartHicTh 10 MomIyKy, 0OpoOsieHHs Ta aHami3y iHdopmaii 3 pisaux mkepen (3K10).
12. 3narHicTe OyTH KpuTHYHEM 1 camokputuaHuM (3K11).

ONoGa~WONE



13.

31aTHICTh peasizyBaTH CBOI mpaBa i 000B’SI3KHU K WICHA CYCIIJILCTBA, YCBIIOMIIIOBATH I[IHHOCTI
TPOMAaJTHCHKOTO (BUIBHOIO JIEMOKPAaTHYHOTO) CYCHUJIBCTBA Ta HEOOXITHICTh HOro CTanoro
PO3BHUTKY, BEpXOBEHCTBA ITPaBa, MpaB i cBOOOI JTFOIUHHM 1 rpoMansiHuHa B Ykpaini (3K12).

1.2.2. ®opmyBaHHs HACTYNMHUX (HaXOBUX KOMIIETEHTHOCTEH:

1.

2.

ok~

~No

10.

11.

12.

13.

31aTHICTH 3aCTOCOBYBATH 3HAHHS 1 PO3YMIHHS IHIIUX MPUPOJHUYUX HAYK Ta MAaTEMAaTHUKH JUIS
BUPILICHHS SKICHUX Ta KUIbKiCHUX 1pobiieM B Ximil (PK1).

3maTHICT pO3Mi3HABATH 1 aHAi3yBaTH MNPOOJIEMH, 3aCTOCOBYBATH OOTPYHTOBAaHI METOAM
BUPILICHHS NPOOJIeM, IpUiMaTh OOIPYHTOBaHI pitieHHs B obunacti ximii (PK2).

31aTHICT 10 BUKOPUCTAHHS CIEHIAJILHOTO MPOTPaMHOTO 3a0€3MEYEeHHs Ta MOJCTIOBAaHHS B
ximii (DPK4).

3natHicThb omiHoBaTH pusnku (OK6).

31aTHICTh 3IMCHIOBATH THIOBI XIMI4HI J1a0OpaTOpHI AOCHIIKEHHS Ta BHUKOPHUCTOBYBATH
craniaptHe ximiuHe oonannanus (PK7, OKS).

3MaTHICTB JI0 ONAHyBaHHS HOBHX 0O0JacTei XiMii muisixom camoctiiiHoro BuBueHHs (PK10).
3naTtHICTh (HOPMYJIIOBATH €TUYHI Ta COLIAbHI MPOOJIeMH, sIKI CTOATH TMepel XiMiew, Ta
3/1aTHICTh 3aCTOCOBYBAaTH €THYHI CTaHAAPTH JOCIIPKEHb 1 MPOQeciifHOi JISUIBHOCTI B Taiys3i
XiMmii (akagemiuna noopouecHicts) (PK11).

3MaTHICTh BHKOPHCTOBYBATH OCHOBHI TIOHSATTSA XiMmii, OCHOBHI 3aKOHHM XiMii, 3arajibHi
3aKOHOMIPHOCTI Mepediry XiMIiYHUX peakiii, Teopito Oy/I0BU aToMa, Teopii XIMIYHUX 3B’ SA3KIB,
BUEHHS IIPO PO3YMHH, 3arajibHi BIIOMOCTI MPO XIMIUHI €JI€MEHTH Ta iX CHOJYyKH y BUPILIEHHI
KOHKPETHHUX 3aj1a4 XiMii BiAMOBIIHO 10 cyyacHuX notped (PK14).

3naTHICT, 110 poOOTHM y CHHTETWYHIN opraHiy”iii jgaboparopii, BMIHHS KOPEKTHO
IHTEpIPETYBATH pe3yibTaTH (i3UKO-XIMIYHUX JOCITIKEeHb opranidyaux crnonyk (PK18).
3maTHICTh 70 PO3YMIHHS BHMOTI OXOPOHM Tpall Ta JAOTPUMYBAaHHA IX TiJ dYac mpaimi y
1abopaTOPHUX Ta MPOMHUCIOBUX yMoBax (DK27).

3MaTHICTh PO3YMIHHSA aKTyalbHUX MPOOJEM Cy4acHOI TEOPETHYHOI 1 EKCIepUMEHTaIbHOI
oprauiynoi ximii (OK33).

31aTHICTh BUKOPHUCTOBYBATH PETPOCHHTETHYHUN MMIAXIJ TPH PO3POOIII METOIIB CHHTE3Y
aKTUBHUX (hapMalleBTUYHUX IHIPEMI€HTIB (CyOcTaHIlii) Ta mependavyaT Ti XiMIYHI BIAaCTHBOCTI
CIIOJIYK, SIKI MOXKYTh OyTH BHKOPHMCTaHI I aHami3y ix skocTi (imeHTH(IKaIii Ta KiIbKICHOTO
Bu3HauyeHHs) (PK35).

31aTHICTh KOPUCTYBAaTHCh CYyYaCHMM EKCIEpUMEHTaJIbHUM OOIaJHAHHAM, sKE MOXe OyTu
3aCTOCOBAHO JJIS TOCIIKCHHS MOJICKYJI, PEYOBHH, XiMiuHKX mporieciB Ta sBuil (PK36).

1.3 KiabkicTs Kpeauris - 9.

1.4 3araabHa KijJbKicTh rogun - 270.



1.5 XapakTepucTrKa HaBYaJIbHOT TUCITUILTIHA

Hopmaruaa / 3a BuG0opom

Jlenna ¢opma HaBYAHHS | 3aouna (aucraHIiiiHa) popmMa HaBYaHHS
Pik miaroroBku
4 -ii | 4-it
Cemectp
8-it \ 8-ii
Jlexii
32 ron. ‘ 12 ron.

[IpakTuyHi, ceMiHAPCHKI 3aHATTSI

JlaGopaTopHi 3aHATTS

64 ron. ‘ 12 ron.

CamocriiiHa poboTa

174 ron. ‘ 246 rogx.

[HauBiTyanbHI 3aBIaHHS

1.6 3anianoBaHi pe3y/1bTaTH HABYAHHA

PO1. Po3yMmiTu KJIIOUOBI XiMiYHI TMOHSTTS, OCHOBHI ()aKTH, KOHLEIMIIi, MPUHIUOMN 1 Teopii, LI0
CTOCYIOTHCSI TIPUPOJHUYUX HAYK Ta HAYK MPO KHUTTSA 1 36MJIIO, @ TAKOXK XIMIYHUX TEXHOJOTIH Ha
PiBHI, JOCTaTHBOMY JUIsl iX 3acCTOCyBaHHS y mpodeciiiHii IisIbHOCTI Ta JUIsl 3a0e3NeveHHs
MOXJTMBOCT1 B TIOIAJIBIIIOMY TJIMOOKO PO3YMITH CIIeliaii3oBaHi 00J1acTi Ximii.

P05. Pozymitu 3B’ 530K Mk OyZIOBOIO Ta BIIACTUBOCTSMH PEUOBHH.

P08. 3natu npuHIMNIM 1 TporeAypr GI3UYHUX, XIMIYHUX, (PI3UKO-XIMIYHUX METOIB AOCTIHKCHHS,
TUTIOB1 OOJTaIHAHHSI Ta TPUJIAIHN.

P09. IlnanyBaTi Ta BUKOHYBAaTH XIMIYHUN EKCIIEPUMEHT, 3aCTOCOBYBATH MPHUIATHI METOJIHMKH Ta
TEXHIKH IPUTOTYBaHHS PO3YMHIB Ta PEArcHTIB.

P11. OmnucyBatu  BIacTUBOCTI  amipaTUYHMX,  aApPOMATUYHHUX, TETEPOLUKIIYHMX  Ta
OpraHOMETANIYHUX CHOJYK, MOSCHIOBAaTH NPUPOLY Ta MOBEAIHKY (YHKIIOHAIBHUX Tpyn B
OpraHiYHUX MOJIEKYJIaX.

P12. 3HaTi OCHOBHI NUIAXH CHHTE3y B OPraHiuHid XiMmii, BKJIIOYarOud (DYyHKIIIOHAJIBbHI T'PYIOBI
B3a€EMOIIEPETBOPEHHS Ta (POpMYBaHHS 3B’ 3Ky KapOOH-KapOOH, KapOOH-TETepOaToM.

P17. TlpamtoBaTtd caMOCTIHHO a00 B TPy, OTPUMATH Pe3yibTaT y MekaxX OOMEKEHOro 4acy 3
HaroJIocoM Ha npogeciiiHy CyMJIIHHICTh Ta HAYKOBY JI0OPOYECHICTb.

P18. JlemoHCTpyBaTH 3HaHHS Ta PO3YMIHHS OCHOBHUX (DaKTiB, KOHIEMIIH, TPUHIIUIIIB Ta TEOPIH 3
Ximii.

P21. 3niiicHIOBaTH MOHITOPHHT Ta aHali3 HAYKOBUX Jkepen iHpopmMarllii Ta GpaxoBoi JiTepaTypu.
P25. OuiHoBaTu Ta MIHIMI3yBaTH PHU3UKU JUIsl HAaBKOJMIIHBOTO CEpENOBHUINA NpU 3AIMCHEHHI
npodeciiHOol qiAIBbHOCTI.

P32. 3nartu: MeToau CHUHTE3y Ta B3a€EMOIEPETBOPEHb OpPraHIYHUX CIOJIYK OCHOBHHMX KIIACiB,
MEXaHI3MHM HalBaXJIMBIIIMX TMPOIECIB Ta TEOPETUYHI OCHOBM OpraHiyHoi Xximii. Bwirtu:
BUKOPUCTOBYBAaTH KOMIUJIEKC EKCIIEPUMEHTAIbHIUX METOIB JUIsi CHUHTE3y Ta BIOCKOHAJICHHS
CTPYKTYpHU HOBUX CIIOJIYK 3 TIEBHUM Ha0OpPOM BIIACTUBOCTEH, 110 OOYMOBIIOIOTH iX MpPaKTUYHE
3HAYEHHS.

P41. 3natu: 3MICT OCHOBHMX 3aKOHIB Ta HiJ3aKOHHMX aKTiB, IO PpEryJoTh MPaBOBI Ta
opraHizauiifHi MUTaHHS OXOPOHM Mpalli B YKpaiHi; BUMOIM OXOPOHH Ipalli MpH poOOTi 3 XIMIYHUMHU
peYOBHHAMU Ta MpuUjiaaMu; BMITH: mpamfoBaT 3 JOTPUMAaHHSM BUMOT HOPMAaTUBHUX JOKYMEHTIB
3 OXOPOHU Tpalli.




P47. 3naT: METOIONOTIIO TPOBEACHHS CHHTE3Y 1 JOCHIDKEHHS B 00JIaCTi OpraHivyHoi Ximii;
BwmiTh: TutaHyBaTH CTpaTeriro pillleHHsS MOCTABICHUX 3aBJaHb, CKJIACTU IUIAH CUHTE3y OpPraHidHOi
CTIOJIYKH.

2. TeMaTHYHHUH IJIAH HABYAJILHOI JUCIHUILTIHA

Po3nin 1. Bioneopraniuna ximist
BCTYII
OOrpyHTyBaHHs HEOOXimHOCTI BHINEHHS OioHeopraHiuyHOi XiMii B OKpeMy HayKy Ha
Cy4acHOMY eTami HayKOBO-TEXHIYHOro mporpecy. B3aemo3B’si30k OioHeopraHiuHOi Ximil 3
010XiIMi€I0 Ta KOOPAMHALIHHOO XiMi€to. OO’ €KTH Ta METOH JOCITIKeHHS B O10HEOpraHiuHii XiMii.
OcHOBHI NpUHOUIHM OiOHEOpraHiuHOi XiMii y BHpIIIEHHI 3aBJaHb OXOPOHH HABKOJIHIIHHOTO
cepeoBuIla, MeTUIIMHY, (hapmallii Tommo. 3ajaa4ui 610HEOPraHiYHOT XiMii.

Tema 1. BiomeTrau — iX 3HaX0J’KeHHsI B IPUPOi TA ;KWBUX OpPraHizmMax.

Knacugikaris XiMIYHUX €JI€MEHTIB 3a iX 3HaYeHHSM Ta POJUIIO B O10XIMIYHUX IpoLecax.

3arajgbHa  XapakTepUCTHKa  MIKPOEJIEMEHTIB Ti  yiabTpamikpoenemeHtiB.  Ulnsxu
HAJXO/KEHHS Ta HAKOIIWYEHHS Y POCIMHHUX, TBAPUHHUX Ta JIIOJCHKUX opraHizmax. bioximiuna ta
¢b131070T14HA POJIb MIKPOETIEMEHTIB.

Buenns B.1. Bepnaacekoro npo 6ioreoximiuni npoBifiii. [IoHATTS npo GloreHH1 el1eMeHTH.
Knacudikamiss OiorenHux enemeHTiB 3a BepnancbkuMm, Bwunorpamosum, KoBaibchkum,
BenunkoBuM. MikpoeneMeHTH, TOKCUYH1 €JIEMEHTH.

Tema 2. biomeranu B nepionnuniii cucremi esiementiB [I.I. Menaeaeena. lonu i
MOJIEKYJIH, SIKi B3a€EMOAIIOTH 3 OioMeTa/LlIaMu.

Micue GiomeraniB y mepioguuHiii cuctemi I.I. MenneneeBa. bynoBa aromiB GiomeTais.
Po3nonin BajneHTHUX €NEKTPOHIB B aToMax HEMEPEXiAHUX Ta MEepexXiTHUX OioMeTaliB: HaTpIilo,
KaJlifo, MarHito, Kajabllilo, IIMHKY, MapTaHIio,Mi/li, KOOAJIbTY, 3ajli3a, MOJIIO/ICHY.

XapakTeprucTHKa OCHOBHHUX (hi310JI0TIYHUX Ta O10XiMiuHUX (QyHKIH 6iomeTarniB. CuHeprizMm
1 aHTaroHI3M €JIEMEHTIB Y POCIMHAX Ta KUBHX OpraHizmMax.

Tema 3. bioximiuna i ¢i3iosoriuna poJn 0iomertasis.
bioximiuna 1 izionoriyHa poss 6ioMeTalniB.
3aragpHa  XapaKTepUCTHKAa  MIKPOEJIEMEHTIB Ti  yJbTpaMikpoeiaemeHTiB.  Hnsaxu
HA/IXOJDKEHHS Ta HAKOIWYCHHS Y POCIIMHHKX, TBAPUHHUX Ta JIFOJICBKUX opraHizmax. bioximiuHa Ta
(iziosioriyHa posib MiKpOeJIeMeHTIB. BUKOpHUCTaHHS MIKPOETIEMEHTIB Y MEUIUHI.

Tema 4. Biosairanam i 010KOMILJIEKCH.

bioniranmu, ix knacudikania. JloHOpHI Ipynu B CKJIai aMiHOKHUCIIOT TII MOJiNenTuaiB. Ponb
JOHOPHUX aToOMIB OOKOBHMX JIAaHIIOTIB aMIHOKHCIOT B KOOpJHWHAIii HOHIB MeTaniB. bynosa
noJiinenTuiB. binku, X MepBUHHA, BTOPUHHA, TPETUHHA Ta YETBEPTHHHA CTPYKTypa. Hykieoruaum,
HykieiHoB1 kucnotu. Docdomimiau. HuszbkomonekynspHi Oioniranau. HalBaxmuBim TuUMH
010KOMIUIEKCIiB. 3araipHa XapaKTepUCcTUKa O10KOMIUIEKCIB, iX kiacudikamisa. KoMriekcu my)HUX
MetaniB — ioHohopu. Kommnekcu 3 nopdipuHom Ta Horo aHanoramu. KoMIiekcu 3 HyKJI€oTUIaMu
Ta IX HOJIMEepaMH.

OCHOBHI TOJIOKEHHSI KOoopAMHaIiiiHOi Teopii. KoopauHamiiiHi MOXJIHMBOCTI OioMeTaiB.
KoopauHariiifHi yncna ta crepeoxiMist KOMIUIEKCHUX CIOMYK.

Tema 5. 3arasbpHa XapakTepHCTHKAa KOOPAMHALIMHUX CHOJYK OiomMeTaJiB.
MerasnoBmicHi ¢pepmenTn.
XiMIYHUH 3B’SI30K Y KOOpAMHALINHUX criofykax 3 6iomeranaMu. DakTopH, 110 BIJIMBAIOThH
Ha cTiiikicTh OiokommiekciB. Ilpupoga komIuiekcoyTBoproBaya 1 JiraHaa. XenaTHUH eqQexT.



Makpormkinigyanii  epexr. CTidKicTh KOMIUIEKCHHMX 10HIB MeTanmiB. KoHcTtanta crifikocTi
KOMILJICKCIB MeTaliB 3 Oiomiraniamu. EkcriepuMeHTanbHi METOAM BU3HAUYEHHS KOHCTAHT CTIHKOCTI.
BrinB KOHCTaHT CTIMKOCTI Ha aKTHBAIIiIO Ta iHriOipyBaHHs ()epMEHTIB i0HAMH METaJIiB.
3araibHa XapaKTePUCTUKA KOOPAUHALIMHUX CIOJIYK OioMeTamiB 3 Oiomiraniamu.
Konunenuis MXKKO I[lipcona.

Tema 6. MertasnoBmicHi ¢pepmenTu. @ikcaniss a3oTy Ta a30THMH LMK B 0io0oriyHuX
cucremax. bioximiuHi mpouecu TpaHcnopTy Ta 30epiraHHsi KMCHIO.

Knacudikanis ¢epmentiB. Tumm meranopepMeHTiB, iX CTpyKTypHa Ta (YHKIIOHAJIbHA
kinacudikamis. YsBIEHHS PO MeXaHi3M il MeTano(epMeHTiB.

unkeMmicHi (epmeHnTH, kapOoaHTiipa3a Ta KapOOKCHUIENTHIa3a, Tpachepasu Ta KiHa3W.
OKHUCHO-BIIHOBHI Tpo1IeCH B 010JIOT1YHUX CUCTEMAX.

bynosa ta QyHnkuii okpemux merairodepmenTiB. DepymMBMICHI MpoTeiHU. | eMonporeinu.
[uroxpomu, nepoKCUAA3n Ta KaTaiaasu.

Enextponna OymoBa MoJiekyiau a3oTy. XiMiuHI crocobu dikcamii azory. MogenbHi
KOMIUIEKCH MEPEeXIAHUX METaNlIB 3 MOJIEKYJIIPHUM a30TOM: iX CHHTE3 Ta BIACTUBOCTI. MomiOeHOB1
Ta BaHajieBa HiTporeHasu. Hitpar- Ta HiTpuT-peaykrazu. [IoHATTS npo a30THUM LUKIL.

Enextponna OynoBa mojekynu KucHio. Komiuiekcu mertaniB 3 KOOPAWHOBAaHUM KHCHEM,
[IpoaykTu BIAHOBIEHHS MOJIEKYJSPHOIO KHCHIO, MEXaHI3MM HeHTpamnizamii iX TOKCHYHOI 1ii B
KUBHX cucTemax. ['emorno0iH Ta miorio0iH. KoomepaTuBHICTH 3B’SA3yBaHHS MOJICKYJ KHCHIO
reMorjio00iHoM. ['eMepUTpuH Ta reMolliaHuH.

Tema 7. MoesiloBaHHSI KOMILIEKCIB OiMeTaJtiB 3 Oiosiranaamu.

Bunu mopemoBanHa. Mogeni 3a y4acTio 10HIB MeTalniB. Buxopucrtanss riapodiabHOCTI,
rigpohoOHOCTI MpU MOACTIOBaHHS. BUKOpUCTaHHS TBapWH K MOJIEIICH.

Bunanenns HebaxaHUX 10HIB METAIB 13 OPraHi3my.

Tema 8. Meauko-0i010riuHi MOKJIMBOCTI CIOJIYK OiomMeTaJIiB.

Buxopucranss croyryk 0ioMeTaaiB y MEAUIUHI.

HoBi nmikapceki mpenmapatv Ha OCHOBI KOMILJIEKCIB METaJliB Ta KOMIUICKCYIOUHMX AarcHTIB.
[TpoTumyXIMHHI BIACTUBOCTI KOMIUIEKCHHUX CHOJYK IUTATHHU Ta IHIIAX TMEPEXiTHUX METalliB.
JleToKCuKaHTH BUOIPKOBOT Jii.

[IpoTurpuOkoBi Ta NPOTHUMIKPOOHI TMpernapaTd Ha OCHOBI KOOPJAWHAIIMHUX CIOJYK.
Buxopucranns Bitaminy Bi» Ta iHImHMX K0OaIbTBMICHMX PEUOBHH, iX MOPIBHSJIBHA €(EKTUBHICTS.
BukopucranHs npuHOMITB O10HEOpraHigyHOI XiMii 1 3anmo0iranHs 3a0py/IHEHHIO HaBKOJIMIITHHOT'O
CepellOBUIlla TOKCHYHUMH €JIIEMEHTaMH Ta IX CIOJyKaMH, IIOIIyK 3aco0iB OopoTbOM 13
3a0pyTHUKaMHU.

CyuacHi JIOCATHEHHS, CTaH Ta TIIEPCIICKTUBA BUKOPUCTaHHS OIOTEHHHX CJIEMEHTIB Yy
MEIULINHIL.

Po3zain 2. @apmaneBTHYHA XiMis

Tema 1. 3araabHi nuranHs Ximii Jgikapcbkux pe4yoBuUH.  XiMisi CHHTETHYHMX
OPraHIYHMX JIiKAPCHKUX PEYOBHH aTiGaTHYHOIO PsALY.

Knacudikauis ¢dapmmpenaparis. Buau dapmaneBtiuunoi mpoaykuii. Cucrema KOHTpPOJIO
AKOCTI Ta CTaHAapTHU3alis y BHUPOOHMUTBI cyOcTaHIili Ta Jikapcbkux (opMm. JlepkaBHa
¢dapmakones Ykpainu. T/ (pernamentn) tTa HT/ (aHanmiTHUHI HOpMATUBHI TOKYMEHTH), HA OCHOBI
SKHMX 3/1CHIOETHCSI BUITYCK CHHTETMYHMX JIIKAPCHKHUX 3aCO01B.

Tema 2. Ximisi CHHTETHYHHX OPraHIYHUX JIKAPCbKHUX PEYOBUH AJi()aTHYHOIO Py .
Cnonyku amidaruynoro psay. Hacuueni ByrieBoaHi Ta ix ramoreHnoxinHi. Lluxmoankanu.
Cnuptu. [lpenapatu anpnerimiB. [Ipenapatu kapOOHOBHX KHCIOT Ta iX coiei (Kajiito arerar,



HATpil0 Y-OKCHOYTipaT, KaJbI[il0 JIAKTaT, HATPil0 LUTpaT, Kanbliro riaokoHar, EJITA).
Awminokucnota amigaruynoro psany (AMK, aMmiHOKampoHOBa KHCIIOTa, TIyTaMiHOBA KHCJOTA,
nucrein, ACC, metionin). [Ipenaparu npoctux edipiB (auerunosuii edip, numenpodn). [Ipenaparu
ckinangaux edipiB (edipm a30THOI Ta a30THUCTOI KHUCIIOT, MOXiAHI apuiamiarudyHUX KHUCIIOT).
[Moximni aminocnuprtis. [loxinHi ByrieneBoi kucnotu. [loxiani 6ic-(B-xnopermiaminy).

Tema 3. Ximisi CHHTeTHYHHX OPraHigYHUX JiKAPCHKUX PeYOBHH APOMATHYHOIO PSAY.

@®enomu (Penon, TUMON, pe3opuuH, ¢GeHondranein). AMIHOCIUPTH APOMATHYHOTO PSITY
(kaTexojaMiHH, IX aroHICTH Ta aHTaroOHICTM CHHTETHYHOTO MOXO/DKEHHS). APOMAaTHYHU KUCIOTH
Ta iX moxigHi (OeH30lHa KUCIIOTa , OEH30aT HATPIIO, CATIIUIOBA KUCIIOTA, 11 coJli edipu Ta aMif,
¢deninamneratHa Ta ¢eHummpomionoBa kuciaotu Ta cydacHi HIIBC Ha iX OCHOBi). AMIHOKHCIIOTH
apOMATHUYHOTO psay (JIKAPChKI PEUOBHMHM HA OCHOBI IM-aMiHOOEH30HHOI, M-aMiHOCATIIHIOBOT,
aHTPaH1JIOBOI KHCIIOT).

Tema 4. Aminm cyabsdoxuciaor. Iloxinui aminis cyabdaninosoi kuciaoru.
AleTaMiHOMOX1/IHI apoMaTUYHOro psAxy (mapameramol, TpUMeEKaiH, KcikaiH). Amiau
cynbdokucior (xjaopamiau, nantouua). CynbdoninicedoBunu [-III mokomninHg — aHTHIIa0€THYHI
3aco0u.
[ToxigHi amigiB cynb(aHUIoBOi KHUCIOTH (KjIacudikaiis aHTHOAKTeplalbHUX CYJIb(aMiTHUX
npenaparis, CHOCOOM CHHTE3Y Ta aHaTI3y).

Tema 5. JlikapcbKi pe4oBHHM reTepoUMKJIIYHOI 0y 10BH.

Mami 1uknu (MOXiAHI eTUJIeHIMiHY). 3arajbHa XapakTepUCTHKa Ta CIHOCOOM CHHTE3Yy
HaWOUIBII MOIMIMPEHUX 5- 1 6-WIEHHUX TeTepOLUKIIYHUX cUcTeM. Jlikapchki 3acobu Ha OCHOBI
miposty (knomipak, (enmocan, mipnpodeH, MpPONHITPUH, 30MEIipak, aHipaneraM, Iipareram,
kanrronpun). [Toxigai ¢dypany (dbypamwiin, ypanoni, pypas3odiaoH, panitiaua). [ToxiaHi Tiodheny
(eTizomam, THHOPIAMH, KapOOKCHUIIOBA Ta TIOMPO(EHOBA KUCIOTH, apTiKaiH)

[Moximai imiga3onmy (Mepkasomiy, gakapOasziH, KCHJIOMETAa30JiH, MIKOHA30J, ITUMETIIuH,
METpOHifa30y, erimizon, kiaodemin). I[loximgui mipa3ony (aHTUIIPWUH, aHANBriH, OyTalioH,
1enaeKkokcuO, mpodeHason).

Tema 6. Jlikapcbki pedyoBMHM TeTepouuk/iuynoi OyaoBu. Iloxiani mnipuauny,
AMTiApONipUANHY, MilEPUAMHY TA NIPUMIIMHY.

[Toxigai mipuauHy (HIKOTHHOBA KHCJIOTA, HIKOTHHAMiJ, HIKOJWH, KOpJiaMiH, 130HIa3u[I,
MeTasuj, (TUBa3HMia, CaIIO3UJ, €TIOHAMiJ, NPOTIOHAMIJ, MapMiJAWH, MIpOyTEepoJ, HEBipamiH,
MutpeHoH) [loxigHi AWTigpompuanHy Ta mMinepuauHy (KopuHdap, aMJIOAMIIIH, MEPreKCUIIIH,
MPOMENO0J, MIPWICH, TUMEKOJiH, nukiIoaoi). IloximHi mipuMmiauHy (TpuMeTomnmpuM, OapOiTypaTw,
bTopypauun, propadyp, kaiis oporar).

Tema 7. Jlikapcebki peyoBuHH rerepounk/aiunoi 0ynosu. Ioxinni ingoy Ta xinoJiny.

[oximui iHgONy (iHIOMETaluH, ap0ifoi) Ta OeHzodypany (6eHzodypokain Ta iH.). [ToxigHi
XxiHOMiHY  (8-OKCHXiHONiHY: XiHa30J], HITpOKcamiH; 4-XiHONIOH: uuOpodIoKcauuH;  4-
X1HOJIIHKapOOHOBOT KHUCJIOTH: ITUHXO(EH, COBKaiH; 4-aMiHOXIHOJIIHA: XIHTaiH, TPIXOMOHAIIW]).
[ToxigHi akpuauHy (eTakpiauH JIAKTaT, aKPUXiH).

Tema 8. Jlikapcbki pe4oBHHHM rerepouuk/aiyHoi OyaoBu. Iloxigni Oen3riasmnHy Ta
Imigasonipumigunu.

Iminazomipumiannu (kodein, neHrtokcudenin). Jlikapcbki 3acoOM Ha OCHOBI HiNepa3uHy
(npenykran, uwHapusuH). lloxigHi OeH3Tia3uHy (IUXJIOTia3uid, UUKIOMETa3un), (QeHTia3uHy
(mpomna3uH, AUIpa3uH, aMiHO3UH, TpU(Ta3WH, HOHAXJIa3MH, €TMO3MH) Ta OeH3/ia3eriny (Ho3emam,
(deHnazenam, HiTpazemnam).



3. CTpyKTYypa HABYAJIBLHOI JUCHHUILTIHA

HasBu po3aimiB i TeM

KinpkicTs rogun

JneHHa Gopma

3aouHa dopma

yChOTO

y TOMY YHCIi

II

71a0.

1HI.

yCbOTO

y TOMY YHCIi

II

J1a0.

1H/.

2

4

5

6

~ [T

8

10

11

12

Pozmin 1

Tema 1. Biomeranu —
1X 3HaXOJ)KCHHS B
MIPUPO/I Ta )KUBUX
opraHizmax.

18

12

19

15

Tema 2. biomeTanu B
Mep10ANYHIMI
CHCTEMI eJIEMEHTIB
J.I. Menneneesa.
lonu 1 Mmonekynu, sk
B3a€EMOJIIIOTH 3
OioMeTasIaMH.

16

10

19

15

Tewma 3. bioximiuHa 1
¢i3io00T14HA POIIH
OioMeTaiB.

18

12

19

15

Tema 4. bioairanau i
O10KOMILJIEKCH.

16

10

19

15

Tewma 5. 3aranpHa
XapaKTEPUCTHKA
KOOPAUHAIIITHUX
CIOJIYK O10METaiB.
MeTanoBMicHI
dhepmMeHTH.

16

10

18,5

0,5

15

Tema 6.
MeTtanoBMicHI
dbepmenTtu. Dikcarris
a30Ty Ta a30THUU
YKJI B 010JI0TTYHUX
CHCTEMAX.
bioximiuHi mporecu
TPAHCIOPTY Ta
30epiraHHs KHCHIO.

18

12

18,5

0,5

15

Tema 7.
MonenroBanHs
KOMIIIEKCIB
OiMeTaiB 3
OloJiraHgaMH.

16

10

18,5

0,5

15

Tema 8. Menuko-
OlomoriuHi
MO>KJIMBOCTI CITOJTYK
OioMeTaiB.

16

10

18,5

0,5

18

Pazom 3a pozodinom 1

135

16

32

86

135

123




[TponoBxeHHs TabIuIi

Pozain 2

1 2 3 4] 5 6 7 8 9 |10 11 | 12 | 13

Tema 1. 3aranpHi
MUTAHHS XiMii
TKapChKUX
pedoBuH. Ximist
CHHTCTUYHUX
OpTaHIYHHUX
JKapChKUX PEYOBUH
anti(haTHIHOTO PNy .

16 2 4 10 19 1 1 15

Tema 2. Ximis
CUHTETUYHUX
OpraHiuHUX 16 2 4 10 19 1 1 15
JIKapChbKUX PEYOBHUH
anipaTuyHOro pALY.

Tema 3. Ximis
CUHTETUYHUX

OpraHiuHUX 16 2 4 10 19 1 1 15
JKapChbKUX PEYOBUH
apOMaTHYHOTO PALY.

Tema 4. Amign
CYJIb(OKHUCIIOT.
TToximgui amigiB 18 2 4 12 19 1 1 15
cynbdaHinoBoi
KHCJIOTH.

Tewma 5. Jlikapchbki
PEYOBUHU
reTEePOLUKITIYHOT
OyI0BH.

16 2 4 10 185 |05 1 15

Tewma 6. Jlikapcbki
PEYOBUHU
reTePOLUKITIYHOT
oynoBu. IToximHi
MipUIUHY,
JTUT1APOTPUINHY,
MIMEepUIMHY Ta
MiPUMIIUHY.

18 2 4 12 1855 |05 15

Tewma 7. Jlikapchki
PCUOBHHH
reTEPOLUKIIYHOT 16 2 4 10 185 |05 1 15
oynosu. [ToxinHi
1HJI0JTy Ta XIHOJIHY.

Tema 8. Jlikapchki
pPEYOBUHU
reTePOIMKITIYHOT
oynosu. [ToxinHi
OeH3Tia3uHy Ta
ImigazomipuMiTuHH.

19 2 4 13 1855 (0,5 18

Pazom 3a posdinom 2 | 135 16 32 87 135 6 6 123

Ycebororonun | 270 32| 64 174 | 270 | 12 12 246

[IpoBenenns nexmiit MoXxe BiIOyBaTHCS y AMCTAaHIIHHOMY pekuMi 3a roroMororo miaarhopm ZOOM abo Google Meet.
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4. Temu n1a00opaTOpHUX 3aHATH

Ne KinbkicTb
S/ Hasga temu oM
Poznin 1
1 BuBueHHs peakiliii BUSBJICHHSI KaTiOHIB 0i0OMeTaIiB 4
2 BrnactuBocTi GUJIKIB Ta SIKICHI peakilii Ha HUX 2
3 Hyxiieonporeiny. HyKIeTHOBI KUCIOTH. BuaisieHHs Ta rigpodi3 2
4 SIKicHI peakIlii Ha BITaMiHH 2
5 BrnactuBoCTi BYrieBOJIB Ta peakilii Ha BYTJICBOIH 2
6 3aranpHi BIaCTHBOCTI (pepMeHTIB 2
7 KinpkicHe BU3HAauYeHHS Karajga3d B POCIMHHOMY Marepiail 4
MIepPMaHTaHATOMETPUIHUM METOJIOM
8 Bu3sHaueHHs akTHBHOCTI IEPOKCUAA3H Y POCIIMHHOMY Matepiai 2
9 B‘I/IBHGHHSI peaKiiii KOMIUJIEKCOYTBOPEHHSI 3 HEOpPraHIYHHUMHU 5
JTiraHgaMu
10 MOI[GJ'I‘IOBaHHﬂ. ¥<01‘{KypeHui'1' . pgalfuiﬁ KOMIIJIEKCOYTBOPEHHSI. 2
ITpocTi Ta cyMicHi Jlirang000MiHHI piBHOBaru
11 BI/I3'HaLIeHH$I KIHETUYHUX XapaKTEPUCTHK PeaKilii OKUCHEHHS 10H1B 5
I- rizgporen nepokcuaoM
BusnaueHHs moOpsiiKy 1 KOHCTaHTH — IIBUAKOCTI  peakuii
12 PO3KJIa/IaHHs T1IPOreH MEePOKCUAY B MPUCYTHOCTI KOMIIEKCOHATY 4
hepymy(I1l)
13 XiMI4HI BIAaCTUBOCTI XJIOpODLITY 2
Yevoeo 3a pozoinom 1 32
Po3nin 2
1 XpomartorpadiuHuil aHami3 JiKapChKUX cyOCTaHLIN anipaTuyHOro 4
pAAy.
2 XpomaTorpadiuHuN aHaJ3 JIKAPChKUX CyOCTaHII anihaTHIHOTO 4
pAay.
3 XpomaTorpadiyHuii aHaJIi3 JKapChKUX cyOcraHiii 4
apOMaTHUYHOTO PAJTY.
4 XpomaTorpadiyHuii aHaJIi3 JKapChKUX cyOcTraHIii 4
apOMaTHUYHOTO PAJTY.
5 XpomaTorpadiyHuii aHaJIi3 JKapChKUX cyOcraHiii 4
apOMaTHUYHOTO PAJTY.
5 XpOMaTorpa}(l)quHﬁ aHali3 JIKapChKUX CyOCTaHIIN MOXITHUX 4
TeTEPOIMKIIIB.
7 XpOMaTorpa}(l)quHﬁ aHali3 JIKapChKUX CyOCTaHIIN MOXITHUX 4
TeTePOIMKIIIB.
8 XpOMaTorpa}(l)quHﬁ aHaJi3 JTKapChbKUX CyOCTaHIIN MOX1THUX 4
TeTePOLMKIIIB.
Ycvozo 3a posodinom 2 32
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5. 3aBaaHHA 1JIs1 CaMOCTiiHOI podoTHn

Ne . NV KinbkicTb
Buu, 3mict camocTiitHol po6oTH
3/m TOJIUH
1 [TigroroBKa 0 BUKOHAHHS JJAOOPATOPHHUX POOIT 35
2 [TigroroBKa 10 3aXUCTY BUKOHAHUX Ja0OPaTOPHUX POOIT 30
3 [TigroroBka 10 KOHTPOJBHOI pOOOTH 12
Pazom 3a po3dinom 1 77
1 [TigroroBKa 0 BUKOHAHHS JaOOPATOPHHUX POOIT 35
2 [TigroroBKa 0 3aXMCTY BUKOHAHUX JIA0OPATOPHUX POOIT 30
3 [TigroroBka 10 KOHTPOJIBHOI pOOOTH 12
Pazom 3a po3dinom 2 77
Pa3om 3a cemecTp 174

6. InauBinyanbHi 3aBIaHHS
He nependaueHo HaByaIbHUM IIJIAHOM.
7. MeToau HAaBYaHHS

Jlexii, maGopaTopHi poOOTH, CITiBOECIIN 3 BUKJIaAaueM, BIAMOBII Y JOIIKH.

8. MeToau KOHTPOJIIO

Hanucanus koHTpoJibHUX pOOIT, 3/1a4a JOMYCKIB 10 JabOpaTOpHUX pPOOIT, CaMOCTIIHI
po0oTH, 37a4a/3aXUCT BUKOHAHMX JAOOpPaTOpHHUX pPOOIT 3a TeMaMu, 4 MOAYJbHI KOHTPOJIbHI
poOOTH, THCEMOBHIA €K3aMEH.

9. Cxema HapaxyBaHHs 0aJiiB

IToTouHMIT KOHTPOJIb, CaMOCTIMHA poOOTa, IHAMBITYAJTbHI 3aBIaHHS
Kontponbna E
Pozmin 1 Pozmin 2 p060Ta’ . K3{?1MCH
[nouBigyanbHe (3amikoBa | Cyma
nepeadadeHa SaBJAHHS Pazom poGoTa)
T1-T4 | T5-T8 | T1-T4 | T5-T8 | HaB4aIbHUM
ILUIAHOM
10 10 10 10 20 - 60 40 100

T1, T2 ... T16 — Temu po3auiB.

MIxaJja oniHIOBAHHSA

Marepian kypcy "bioneopraniuna Ta ¢apmaneBTHUHA XiMis" 3TiIHO HABYAJIbHOI MPOrpaMu
Mmictuth 16 Tem. Temu posmoaiieHi 3a po3aizamMu BigmoBigHo: 1 posmin — 8 tem (Big 1 mo 8), 2
po3ain — 8 tem (Bix 1 no 8). Ouinka poOOTH CTyAEHTIB BKIIIOYAE TaKi BUIU POOOTH HaJ KypCOM:
nabopaTOpHUN MPAKTUKYM Ta KOHTPOJIbHA po0OTa, SIKi BKAa3yIOTh HAa 3aCBOEHHSI TEOPETHYHOIO
Marepiany.

3a BUKOHAHHS JTAOOPATOPHOTO MPAKTHUKYMY CTYJIEHT Moxke oTpuMmatu 3aranom 40 6amnis (20
6anis (1 po3min), 20 6atiB (2 po3min)).

3a BUKOHAHHS KOHTPOJIbHOT poOOTH CTYJIEHT Moke oTpumMatu 3aranom 20 G6ani (10 6amnis (1
po3ain), 10 6aniB (2 po3ain)).

MiHimanbpHa OLliHKa JUId JJOMYCKY /10 ek3ameny — 30 OauiB.

MiniManbHa HO3UTHUBHA OLIHKA Ha ek3aMeHi — 10 OaiB.
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Cyma GauiB 3a BCi BUu O1iHKa 3a HAIOHAJILHOK MIKAJIOKO
HaBYaJLHOI JISJILHOCTI
IIPOTATOM CEMECTPY AT CK3aMCHY JJI 33Ky
90 - 100 BIJIMIHHO
70-89 nobpe
3apaxoBaHO
50-69 3aJI0BUILHO
1-49 HE3aJJ0BUILHO HE 3apax0OBaHO

10. PexomeHni0BaHa JliTepaTypa
OcHoBHa JiTepaTrypa

1. Kapnayxos O.I., Menbanuyk J[. O., Yeb6otpko K. O., KomineBnu B. A. 3araibHa Ta
OioHeopraniuHa ximis. Binnung | Hosa kuawura, 2003. 544 c.

2.  Konynaes 1O. €. Bioopraniuna Ta 6ioHeopraniuyHa XiMist: Arpoekosorivsi i ¢itodizionoriuni
acriekTd. XapkiB : Xapk. Aepxk. arpapH. yH-T, 2000. 304 c.

3. Inorganic Biochemistry / An Introduction J. A. Cowan. VCN Publischers, 1993. 349 p.

4.  bioHeopraHiyHa XiMisl: 1a00paTOpHUN MPAKTUKyM . HaBuaidbHHUM mociOHuk / O.M. Kanyris,
B.I'. ITanuenko, 0.€. Konynaes Ta in. Xapkis : XHY imeni B.H. Kapazina. 2015. 108 c.

5. ®apmanestuyna ximis / 3a 3ar.pen. [1.0. besyrmoro. Bunanms, HOBA KHUT'A, 2008. 560 c.
6. IIBaiika O. OCHOBH CHHTE3y JIKapCHKHX PEUOBHUH Ta iX MPOMDKHHMX MPOAYKTiB. Bum 2-re.
Honenpk, 2004. 552 c.

7.  Komtynenko B.O. Jlikapchbki 3acoOu 3 i€r0 Ha MEHTPaIbHY HEPBOBY cucTemMy: HaBd. mociOH.
JUTsl CTYJIeHTiB pupoaH. (ak. yH-TiB. KuiB — Ipnine : BT® “Tlepyn”, 1997. 464 c.

8.  Kortynenko B.O. Jlikapcheki 3acobu 3 aiero Ha nepudepiitHy HepBoBY cuctemy. Kuis, 2005.
427 c.

Jonomizkna Jireparypa

1. Bioinorganic Chemistry. 72. Structure and Bonding / Editors: M. J. Clarke, J. B. Goodenougt,
J. A. lbers, C. K. Jorgensen at al. Springer Verlag Berlin Heidelberg, 1990. 230 p.

2. bioneopraniuna, ¢izkonoinHa i 6ioopraniuna ximis. Bubpani aekiii: HaBu. mocionuk / JI. O.
lNomynsk, O. O. Mapnmamko, C. I'. €purosa, I'. 1. Ky3pmenko, A. B. Kyssmina, K. L.
Kuninceka, 3a pex. JI. O. T'onynska. Oneca: Onec.aepx. men. yH-T, 1999. 248 c.

3. SukoB M.B., Hazapyk I'.I., Mucina O.1. bioneopraniyna ta 6ioopraniuna ximiga. HaBuansuuit

nocionuk. Pieae: HYBI'TI. 2014. 214 c.

Byps O.1., Yersinuesa O.I1. bioneopraniyna ximisa. Kuis: Arpaphna ocsita. 2006. 48 c.

Mopo3 A.B., Jlyuesuu /[.[l., SABopcrka JLII. Menuuna ximis. Binauns: HoBa xuura. 2008.

776 c.
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IMocunanusa Ha indopmaniiini pecypcu B InTepHeri, Bigeo-Jekitii, iHme MeTogu4He
3a0e3neYeHHs

http://www.rsc.org/chemistryworld/2014/08/bioinorganic-chemistry-dieter-rehder
www.chemie.uni-hamburg.de/ac/rehder/Lund_BioinorgChem_08.pdf;
www.chemie.uni-hamburg.de/ac/rehder/Lund_BioinorgChem 08.pdf;
http://eu.wiley.com/WileyCDA/WileyTitle/productCd-0470860782.html;
http://nsdl.niscair.res.in/jspui/bitstream/123456789/230/1/Bioinorganic%20Chemistry%20re

vised.pdf.
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