MIHICTEPCTBO OCBITH I HAYKH YKPATHU
JbBIBCbKUI JEPKABHUM YHIBEPCUTET ®I3UYHOI KYJbTYPU
IMEHI IBAHA BOBEPCBKOI'O

Kadenpa 6ioximii Ta ririeau

POBEOYA ITPOI'PAMA HABYAJILHOI JJUCHUIIJIIHUA

«BIOXIMIS»
["any3s 31anb: 01 OcBita

CrneuianbHicTs: 017 (izuyuHa KyabTypa 1 cCopT, pITHEC 1 peKpearis,
(b13KyNbTYPHO-CIIOPTUBHA peaduTiTallis

dakynbTeT PI3UYHOT KyJIBTYPH 1 CIOPTY

JIeBiB — 2024



PoGoua mnporpama 3 gucouiuninm  «bioximis» s cryneHtiB Il kypey
cretianbHOCTl: 017 (dizuuHa KyabTypa 1 cnopt, ¢iTHeC 1 pekpearris, Gi3KyJIbTypHO-
CIIOPTUBHA peadiiTaris.

Po3po6uuku: kaHa. Hayk 3 (i3. BUXOBaHHS 1 CTIOPTY, o1l Tumouko-Bomnommn P. 1.,
n-p 6ioi1. Hayk, mpod. bopenpkuii 1O. P.

PoGoua nporpama 3atBepakeHa Ha 3aciiaHHi kadeapu 610Ximii Ta TirieHU
[Tporokon Ne 1 Big «15» cepnns 2024 poky

3aBiqyBau kadeapu n-p 6ioi1. Hayk, pod. bopenpkuii 0. P.




1. Onuc HAaBYAJIBLHOI AMCIHUILIIHA

XapakTepucTruka
. ["any3b 3HaHB, HATIPSIM HABYAJIbHOI TUCIMILTIHA
Haiivenypariis I1ITOTOBKH, OCBITHBO

ITOKa3HHUKIB VRV JA€HHA 3204YHA

KBaJi(ikamiitHui piBeHb dbopma dbopma
HABYAHHA HABYAHHS

["anmy3p 3HaHB: H
01 OcgiTa OpMaTHUBHA

KinbkicTh kpeauTiB — 3

Monaynis — 1 Pik minroroBkm:
3micToBUX MOAyJiB — 1 2-i1 | -i
[nauBigyanbHe
HayKOBO-JIOCIHE ChemanbHicTh: 017
3aBIAHHS ¢b13u4Ha KyJIbTypa 1 CIIOPT Cemectp
(Ha3Ba)
3aranpHa KUIBKICTh 4-i | -i
roauH — 90 Jexkuil

16 rog. | roJ.

IlpakTH4Hi, ceMiHapcbKi

TwXHEBUX TOAUH JIJIS TOJI. TO/I.
JeHHO1 hopMH OcCBITHBO- JlaGopaTtopni
HaBYAHHS: KBaT1(pIKALIIITHUI pIBEHb: 20 ron. | rOJ.
ayIUTOpHUX — 4 bakanasp CamocriitHa podora

caMoCTiitHO1 poOoTH
CTyJeHTa — 6

30 ron. | TOJI.

InauBinyaJjabHi 3aBIaHHSA:
24 rop.

Buj koHTpOITIO: 371K
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2. Meta Ta 3aBJaHHA HABYAJIBLHOI AMCIUILIIHA

MeTol0 BUKIAJaHHSA HaBUYaJbHOI JIUCHMIUIIHA «bBloxiMigs» € 3acBO€HHS
CTyJICHTaMU 3HaHb, IIOB’SI3aHMX 3 BHBYEHHAM OIOXIMIYHUX IIPOIIECIB, 30KpeMa,
OCOOJIMBOCTSIMU 1X pETryJIIOBaHHS B YMOBaxX OpraHi3My JIOJMHHU, $IKI (OPMYIOThH
MITOTOBKY Cy4yacHHMX (haxiBI[iB CHeEIlaJbHOCTI (Di3UyHa KyJabTypa 1 cropt, ¢iTHEC 1
pekpeartisi, Pi3KyJIbTYpHO-CIIOPTUBHA peaOlIiTaIlis: OBOJIOAIHHS 3HAHHIMU PO BOJY 5K
yHIBepCcalbHE AUCIEPCHE CEPEOBUIIIE )KUBUX OPraHi3MiB, 30KpeMa — JIFOJIUHU, OYyJI0BY
1 BJACTUBOCTI MOJIEKYJI BOJIM, @ TAKOXK aKTHBHY PEAKIII0 CEPEeIOBUINA Ta MEXaHi3M il
OydepHHX cucTeM; OBOJOIIHHS 3HAHHSIMH TpPO BYIJIEBOAM SIK OCHOBHE JIKEPEIIO
eHeprii, jginiau. BuBueHHs iX OynOBH, BIACTUBOCTEH Ta 010JI0T1YHOI poii; 3’SICYyBaHHS
OyZ0BH, BIACTUBOCTEH Ta 010JI0T1UHOI POJIi OLIKIB 1 HYKJIETHOBUX KHUCIIOT SIK BaXJIUBOI
CKJIaZIOBOI YACTHHHM J>KMBOTO OpTraHi3My; O3HAHOMJICHHS CTYJCHTIB 3 OCHOBHHUMH
KiacaMu (epMeHTIB, iX OyJ0BOI Ta  (QYHKUISAMH;, OBOJIOAIHHS 3HAHHSAMHU IPO
MEPETBOPEHHS BYIJIEBOJIIB B TpOLleCi TpaBieHHS 1 OOMIH Ha KIITHHHOMY piBHI,
TpaBJICHHS Ta OOMIH XKHUPIB, OUIKIB 1 HYKJICTHOBUX KUCJIOT B OPraHi3Mi JIIOJUHH, X POJIb,
30KpeMa, 1 Ipu M’ sI30B1H JISTTBHOCTI.

3aBnaHHA:
o O3HAaMOMJICHHS 3 XIMIYHUMH BJIACTUBOCTSIMU CIIOJIYK 32 XapaKTEPHUMU ISl HUX
(yHKIIOHATLHUMU TPyHIaMU Ta OBOJIO/IIHHS METOJIJaMHU iX BUSIBJICHHS 32 JJOTIOMOT OO
XIMIYHUX pPeaKIliii;
o OBOJIO/IIHHS METOJaMH BU3HAYCHHS PEakilii cepeoBUINA 3a JOTOMOIOI0 PI3HHUX
1HIMKATOPIB;
o 3’sCYyBaHHs MeXaHi3My Jii Ta 6io0riyHOi poi OydepHuX cucteM y 3a0e3nedeHH1
roMeocTa3sy, 30Kpema, Il yac BUKOHAHHS ()I3UYHUX HAaBAHTAKCHB;
° OBOJIOJIIHHSI OCHOBHUMHU METOJIaMH JTOCIIKEHHS (PI3UYHUX 1 XIMIYHUX
BJIACTUBOCTEH MOHOCAXapuIiB, JUCAXapUIIB 1 MMogicaxapuaiB, 03HAMOMIICHHS 3
MpOLIECAMH TPABJIEHHS Ta OOMIHY BYTJIEBOJIB B OPTraHi3MI JIIOJUHU, YCBIIOMIIEHHS iX
pOJIl B )KUTTEAISIIBHOCTI;

o HaBYaHHS MTPOBEICHHIO SKICHUX PEakiliii Ha MOHOCaXapuIu, MCaxapuiu,
MoJTicaxapyuiy, a TAKOXK BUSBIICHHS MPOAYKTIB TIIKOJI3Y;

° OBOJIOJIIHHSI OCHOBHUMHU METOJIaMH JTOCIIKEHHS (PI3UYHUX 1 XIMIYHUX
BJIACTUBOCTEH JIIMI/IB, HaBYAHHS MPOBEJCHHIO SIKICHUX pEaKiii Ha JTIMiau;

o 03HAaHOMJICHHS 3 IPOLIECAMU TPaBJIEHHS Ta OOMIHY JIiIi/IiB, BUSBICHHS
ONTUMaJIbHUX YMOB Jii JIIMa3u B Ipouect GepMEeHTaTUBHOIO TiAPOIi3y KHUPIB;

o OBOJIO/TIHHSI OCHOBHUMH METOJIaMU JAOCTIHKCHHS (D13MYHUX 1 XIMIYHHX

BJIACTUBOCTEH aMIHOKUCIIOT, O17IKIB Ta HYKJIETHOBUX KUCIIOT; BABYEHHS OCOOIMBOCTEH
ix Oya0BH;

° HaBYaHHS MTPOBEJICHHIO SKICHUX PEaKIliii Ha aMIHOKUCIIOTH, O1JTKH; BUSBJICHHS
MIENITHIHOTO 3B'SI3KY;
o O3HAHOMJICHHS 3 TIPOIleCaMU TPaBJICHHS Ta OOMiHY O1JIKiB, 30KpeMa — MpoIecaMu

(bepMEeHTAaTUBHOTO T1pOi3y OUIKIB, T1IPOJII3y CEUOBUHH; BUBUCHHS BIUTUBY (PI3UYHHX 1
XIMIYHUX YHHHUKIB Ha MBUAKICTh T1APOIII3y OLTKIB;
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o 3’sICYBaHHS OCOOJIMBOCTEMN MPOIECY CUHTE3Y O1IKIB 1 KOHTPOJIb 32 IIUM MPOLIECOM
B OPTaHi3Mi JIIOJUHU;
o OBOJIOJIIHHSI TEOPETUYHUMHU OCHOBAMH, POJIi 1 BUKOPUCTAHHS OUIKIB, KUPIB 1

BYTJICBO/IIB Y 3a0€3MEUCHHI KUTTEAISIIBHOCTI OpraHi3My JIOANHH, 30KpeMa, M’ I30BOi
TISUTBHOCTI.

VY pe3ynbTari BABYCHHS HABYAIHHOI JUCITUTIIIHU CTY/ICHT TOBUHEH 3HATH:

® METOJIM BU3HAUCHHS PEaKIIil CepeOBHIIA 3a TOIIOMOTOI0 PI3HUX 1HIUKATOPIB;

e MexaHi3M Jii Ta 61010T14HO1 poJii OydhepHUX CUCTEeM B 3a0e3MeUeHHI TOMEOCTasy;

e kiacudikaiiito, OyJOBy Ta OCHOBHI METOAM OCHIDKEHHS (I3UYHHX 1 XIMIYHUX
BJIACTHBOCTEH BYTJIEBO/IIB;

e xiacudikailio, OyJOoBy Ta OCHOBHI METOJU JOCIIKCHHS (PI3MYHUX 1 XIMIYHHX
BJIACTUBOCTEH JIIIIIB;

e xiacudikailio, OyJ0oBy Ta OCHOBHI METOJU JOCIIKCHHS (PI3MYHUX 1 XIMIYHHX
BJIACTUBOCTEH aMIHOKHUCJIOT, OJIKIB Ta HYKJIETHOBUX KHCIIOT;

® 0COOJMBOCTI TPOIECIB TpaBJ€HHS Ta OOMIHY OLIKIB, KUPIB Ta BYIJIEBOIIB B
OpraHi3Mi JIIOINHHY;

® 0COOJIMBOCTI TMPOIIECY CUHTE3Y OUIKIB 1 KOHTPOJIb 3a IIUM IMPOIIECOM B OpraHi3mi
JIOJTUHU;

e kiacudikaiito, 0y/10By Ta BIaCTUBOCTI (JEPMEHTIB.

BmiTn: oBosloiTH MeTOAAaMM BHU3HAUEHHS peaklii CepeoBHILA 3a JOIOMOTOK0
PI3HMX 1HAMKATOPIB; OCHOBHMMHU METOJAMU JAOCHIIHKEHHS (PI3UYHUX 1 XIMIYHHX
BJIACTUBOCTEMN OUIKIB, )KUPIB Ta BYTJIEBO/IB;

3. IIporpamMa HaBYAJIBLHOI AW CHUTLTIHI

3microBuii MoayJb 1. CtaTu4yHa i AMHAMIYHA XiMist
Tema 1. Boaa B skMBHX cHCTEMaX.

bynoBa wmonexkynum Bomu. DizuuHi, XiMigHI BJIacTUBOCTI BoaW. Boma sk
yHiBepcaibHuN po3unHHUK. CTaHu BoAM B opraHi3mi. BoaHo-mucnepcHi cucreMu
opraHizmy. Bunu TpancnopTy pedoBUH Yepe3 HammiBIPOHUKHY MeMOpaHy. AKTUBHUH 1
nacuBHUU TpaHcnopT. Judysis 1 ocMoc. AKTHBHA peakiiisl CepeoBHUINA, BOJHEBUMN
noka3Huk. bydepHi cucteMu opranizmy, MexaHi3M ix Aii.

Tema 2. Byriiesoau. bynosa, Bj1acTuBOCTI Ta 0i0JIOTiYHA POJIb.

Knacudikamis  ByrneBomiB. byaoBa  MOJEKydIH, CTPYKTypHI  QopMysH
MoHOcaxapuaiB. SBuie i3omepii. [IOHATTS TPO TIIFOKO3HUI-TIIFOKO3HUMA 1 TITFOKO3H/I-
TAPOKCUIILHUN 3B’SI30K. BiHOBIIOIOUWI Ta HEBIIHOBIIOIOYI Jucaxapuau. bygoBa Ta
BJIACTUBOCTI MaJbTO3H, JIAKTO3H, TasiakTo3u. OCHOBHI noJiicaxapuu. byjoBa monekynu
Ta 610JIOT1YHA POJIb KPOXMAITIO, TIIKOTE€HY, KJIITKOBUHH.



Tema 3. O0OMiH Byri1eBoaiB.

Posmag ByrneBoniB y IITYHKOBO-KUIITKOBOMY TpakTi. TpaHCIOPT MOHOCAaxapH/IiB
yepe3 KIITHHHI MeMOpaHW B TOHKOMY KHUINEYHUKY. [JTKOII3 — IEeHTpadbHUN HUIIX
KaTaboJ13My TJIIOKO3U. AepoOHE IePEeTBOPEHHS BYTJIEBOIIB: UK KpeOca, quxanpHui
nanmor. IIpomixkHl HOCIi €lEKTpOHIB 1 NIPOTOHIB, iX OymoBa. Krnacudikarmis Ta
OloJioriyHAa pOJb MUTOXPOMIB. TpaHCIOPT €NEeKTPOHIB Ta IPOTOHIB Yy JAHIIOTY
010JIOT1YHOTO OKMCHEHHS MPU JIOCTATHIN 1 HEJOCTATHIM KIJILKOCTI KUCHIO B OpraHi3Mmi.
['mokoHeoreHe3 - MeTa0OoIIYHNN MUTSIX YTBOPEHHSI TIIOKO3H 3 HEIYKPOBUX BYTJICIIEBUX
cyOcTpartis.

Tema 4. Jlinixgu. Bynosa, Ba1acTuBoCTi Ta 0i0JI0TiYHA POJIb.

Biosoriyna pons Ta eHepreTMyHa IIHHICTH JiMiaiB. byaoBa, kiacudikaiiis Ta
BJIACTUBOCTI KUPHHUX KHUCIOT. BaxiMBi >KMpHI KUCJIOTH , IO BXOIATHh JIO CKJIaay
MPUPOJHUX KUPIB. 3HAUCHHS] HEHACUYCHUX KUPHUX KUCIIOT. 3arajibHa XapaKTepucTuKa
1 kiacudikaiis diniAiB. byoBa HeWTpaIbHUX KUPIB Ta X (13UKO-XIMIYHI BIACTUBOCTI.
oynoBa docdaruais. Cxiani miniau. bynaosa ta 3HaueHHs pocdomimiis.

Tema 5. O0miH JimiagiB.

depMEeHTaTUBHUH T1APOJII3 )KUPIB B IIUTYHKOBO-KUIIKOBOMY TpakTi. OOMIH KUPIB,
OKUCJIEHHS JKUpPHUX Kuciaor. Poip mnediHkn B OOMiHI xupiB. Jlimomiz -
(epMeHTaTUBHUMN T1pOIII3 JiMiAIB. biojgoriyna posnb po3naay *KupiB, BIUIUB (PI3UUHUX
HAaBAHTA)KEHb HA MPOLECHM TKAHMHHOTO po3nany kupiB. CHHTE3 TpUIIILEPUIIB.
OKHCHEHHS TIIUEPUHY 1 KOTO0 3B’SI30K 3 III1K0M130M. OKMCHEHHS )KUPHUX KUCTIOT.

Tema 6. Buiky i HyKk/IeiHOBI Kuca0TH. By10oBa, BiaacTuBoCTi Ta 0i0J10TiYHA POJIb.

3aranpHa XapakTEepUCTHKa Ta OiojoriyHa poJib OukiB. BymoBa, BIacTUBOCTI 1
KJ1acudikallis aMiHOKHCIIOT. 3aMiHHI Ta He3aMiHHI aMiHOKUCTOTH. [lenTuaamii 3B 130K 1
roro ytBopeHHs. CtpykTypa 1 kimacudikaiis OUIKIB. XapakTEpUCTHKAa MPOCTUX 1
cknagHux OuikiB. Komoigai BmactuBocTi O1nKiB Ta iX po3unHiB. DI3UKO-XIMIYHI
BJIacTUBOCTI OunkiB. JleHaTyparig OUIKIB 1 (pakTopu, sIKl X BUKIMKAIOTh. 3BOPOTHI Ta
HE3BOPOTHI peakilii OocCa/yKeHHs OlIKiB. 3arajbHa XapakTepucTuka, OyJoBa Ta
010J10T14HA POJIb HYKJIETHOBUX KUCIOT.

Tema 7. O0MiH OLIKIB.

depMEeHTATUBHUHN T1ApOIIi3 OUIKIB 1 HYKJIEIHOBUX KHUCIOT B TPOIECI TpaBJICHHS.
[Insxu BUKOPUCTAHHS aMIHOKUCIIOT B OpraHi3Mi. BHYTpIIIHBOKIIITHHHI TIEPETBOPCHHS
aMIHOKHCIJIOT. YTBOPEHHS Ta YCYHEHHs aMmiaky B oprasi3zmi. biocuHTe3 O1IKy Ta poJib
HYKJIETHOBUX KHUCJIOT Y I[bOMY MPOIIEC.

Tema 8. @epMeHTH, MeXaHI3M Jii, 0i0JI0TiYHA POJIb.

®epmeHTH sK OloioriyHi Karamizatopu. OnTumanbHi yMOBU Jii  (pepMeHTy.
Cneundiynicts aii pepmeHTIB Ta iX BUAU. CTPyKTypHO-(PYHKIIIOHAIbHI OCOOJIUBOCTI
¢depmenTiB. Kodepmentu Ta i3opepmMeHTH. AKTHUBATOpU Ta 1HTIOITOpH (DEPMEHTIB.
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MexaHisMi Ta  OCOOJIMBOCTI
HOMEHKJIaTypa (pepMeHTIB.

¢depmenTaTuBHoro  kartamizy. Kmacudikamis 1

Tema 9. BogHo-co1L0BHi 00MiH.

MiHepalibH1 PEYOBUHH Ta iX pOJb B opraHizmi. Boganuit 6anaHc Ta Horo 3MiHU NpU
M’S30BI  MISUTBHOCTI. 3MIHM BOJIHO-COJIbOBOTO OOMIHY MijJi BIUIMBOM (PI3MYHHX
HaBaHTAKEHbD.

Tema 10. Biosoriuna poJib BiTaMiHiB.

[lonsatrs mnpo BiTaMiHU SK Ol0NOTIYHO-akTHBHI peuoBuHH.  Kimacudikaris
BiTaMiHiB. [[xepema, OymoBa 1 OionoriuHa (QyHKIIA BaKIMBUX BOJAOPO3UYMHHUX
BiTaMiHiB. Jlkepena, OymoBa 1 OiojoriyHa (YHKIIS BaXJIMBHUX >KAPOPO3UUHHUX
BiTaMiHIB. 3a0e3neueHicTh 1 moTpeda B HUX. [IoHATTSA mpo aBiTamMiHO3, TIOBITAMIHO3,
rinepBiTaMiHO3, IPUYHUHHU iX BUHUKHEHHS.

Tema 11. Biosioriuna poJib rOpMOHiB.
Knacudixkariisi, 61o0riuHa poJib B Oprasismi, 0yJ10Ba MOJIEKYJIU, BJIACTUBOCTI.

4. CTpyKTypa HABYAJIbHOI IMCIUIIIHH

HazBu 3MicToBHX KinekicTs rogua
MOJIYJIIB 1 TEM JeHHa hopma 3aouna dhopma
yChOT y TOMY YHCI1 yChOT y TOMY YHCIT1
0 q|m| Jga | 1H | C.p 0 q| 1| Ja | iH | C.p
0 | & : 6 | & .
1 2 314/ 5|6 |7 8 9/ 1|11 |12 13
0
3micTroBuii MoayJb 1
Tema 1. Bomas |8 2 4 |2
KUBHUX CUCTEMaX.
Tema 2. 10 2 4 |4
Byrnesoau.
bynoga,
BJIACTUBOCTI Ta
010J10T1YHA POJIb.
Tewma 3. OOMiH 8 2 2 |4
BYTJICBO/IB .
Tema 4. Jlimgu. | 6 2 2 2
bynoga,
BJIACTUBOCTI Ta
010J10T1YHA POJIb.
Tema 5. O6MiH 8 2 2 |4
JIITIAIB.




Tema 6. biaku 1 6 2 2 2
HYKJICTHOBI
KHCJIOTH.
bynoga,
BJIACTUBOCTI Ta
010JIOT1YHA POJIb.

Tema 7. O0MiH 8 2 2 |4
OLJIKIB.

Tema 8. 6 2 2 2
depmeHTH,

MeXaHi13M Jii,
O10JIOT1YHA POJIb.

Tema 9. Boano- 10
COJILOBUU OOMIH.

Tema 10. 10
Bbiosoriuna poin
BITAMIHIB.

Tema 11. 10
Bbiosoriuna poin
TOPMOHIB.

Pa3zom 3a 90 20 |24 | 30
3MICTOBUM

MojyieM 1

o

[EEY

Yceworo rogun | 90 20 |24 | 30

5. Temu 1a00paATOPHUX 3aHATH

Ne Ha3Ba Temu KinbkicTsb

3/m TOJUH

1. | XapakTepHi peakiii OpraHiuHuX CIOJIYK 3 PI3HUMHU (PYHKI[IOHATTbHUMHU 2
rpynamu

2. | BusHaueHHs aKkTMBHOI peakiii cepefoBuila Ta OydepHOi €MHOCTI 2
PO3YHHIB

3. | SkicHi peakiiii Ha MOHO- 1 TUCAXapUIH. 2

4. | BracTuBOCTI MoJIicaxapu/IiB. 2

5. | BusiBieHHs NpOAYKTIB TUIIKOJI3Yy B O1070TTYHUX 00’ €KTax. 2

6. | BnactusocTi mimimaiB. 2




depMeHTATUBHUMN T1POJII3 JIIMIAIB.

KonbopoBi peakiiii aMiHOKHCIIOT 1 61IKiB. Peakiii ocakeHHs O1IKIB.

© N

depMeHTaTUBHUHN T1poJIi3 O1JIKIB.

10. | BnactuBocTi (hepMeHTIB.

NN NN

6. Camocriiina po0orta

No HazBa Temu KuipkicTh
3/ TOTNH
1 | BogHo — coIbOBUH OOMIH . 10
2 | BiomoriuHa poJib BiTaMiHiB. 10
3 | bioyoriuHa poJib TOPMOHIB . 10
Pazom 30

7. InauBiAyaNbHi 3aBIaHHS

(a1 CTYeHTIB, AKi HABYaKOThCH 32 IPaikoM CIIPUAHHSA)

Tema: Boga B »kuBuX cucTeMax.
Konmponvui 3anumanns:
1. BoaneBuil MOKa3HUK 1 HOTO 3HAYEHHS Y HEUTpPaJIbHOMY, KUCIOMY Ta JIY>)KHOMY

CEpEIOBHILAX.
Mexanizm OydepHoi Aii, OydhepHoi eMHOCTI; OydepHi CUCTEMHU OpPraHi3My.

2
3
4.
5.
6
7
8
9

1.

2. Knacudikaris ByrieBoai 3a (yHKIIOHAJbHUMH TPyHmaMu 1 KIJTBKOCTI aTOMIB

BYTJICIIIO.

3. I3omepist Ta OCHOBHI XiMIYH1 BIACTUBOCTI.

4,

5. bypoBa Ta GioyoriyHa poJIb HAMBAXKIIMBIIINUX JH- 1 MTOTICAXapHU/IiB.
6. bynoBa kpoxMairo 1 TJIIKOTEHY.

7. TimpoJii3 Kpoxmano.

[ToHSTTS PO EAEKTPOIITUYHY JUCOIIAITIIO.
Busznauenns Benmunau 0yhepHOi EMHOCTI.
bionoriuna posis OydepHux cucTem opratizmy.

OcHoBHI O0y(epHi cucTeMu KpoBi.

Cknap remoriio0iHOBOi OydepHOi cucTemu.
Mexanism nii pocharnoi OydepHoi cucremMu.
Mexani3m fii 6ikapOboHaTHOI Oy epHOi cucTeMH.
10. I[TacuBHI Ta aKTUBHI BUAHM TPAHCIIOPTY.

Biosioriuna posis MOHOCaxapuIiB.

Tema: 3aranbHi NOHATTS PO OyAOBY i BJIACTUBOCTI ByrJieBoaiB. O0MiH
BYIJICBOJIB.
Koumponvni 3anumanna:

BaxxnuBi npeacTaBHUKH MOHOCAXapU/IiB, iX allUKIIYHI Ta UKIIYHI (popmu.
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8. IlepeTBOpeHHS BYrieBOIIB Y IITYHKOBO-KUIIIKOBOMY TPAKTI.

9. TpancropT MOHOCaXapuIiB Yepe3 KIITUHHI MEMOpaHU B TOHKOMY KHIIIEYHHUKY.
10. AnaepoOHe epeTBOPEHHS BYTJIEBOIIB (TIIKOJII3 1 TIIKOTEHOMI3).

11. Aepobne nepeTBOpeHHS ByriieBoAiB (1uki Kpebca, quxanbHU JIAHITIOT).

12. TToHATTS MPO TIIFOKOHEOTeHE3.

Tema: 3arajibHi MOHATTS MPO OyAOBY i BJACTUBOCTI JinmigiB. O0OMiH JimixiB.
Koumponwni 3anumanns:

. 3aranpHa XapaKTepUCTHKA 1 Kiacuikalis JimiiB.

. bionoriuna ponib Ta eHepreTHyHa IIHHICTD JMiIiB.

. ByioBa HeilTpaabHUX KHUPIB Ta X (HI3UKO-XIMIYHI BIACTUBOCTI.

. BayxuBi KUpHI KUCIIOTH , IO BXOATH 10 CKJIay MPUPOIHUX KHPIB.

. 3HaueHHS] HEHACUYCHUX KUPHUX KHUCIIOT.

. EMynbryBaHHs )KUPHUX KUCIIOT Ta 010J10T1YHE 3HAYEHHS L[HOTO IPOLIECY .

. Knnacudixariist, 6iosoriuna posib 1 GyHKIII1 1inoiaiB, 6ynosa pocharuis.

. @epMeHTaTUBHUHN T1APOJII3 )KHUPIB B IILTYHKOBO-KUIIIKOBOMY TPAKTI.

9. O6MiH XUpiB, OKUCIECHHS )KI/IpHI/IX KUCJIOT. Ponb meuiHnku B 0OMiHI KHUPIB.

10.OxucaeHHs rinepuHy 1 Horo 3B’ 130K 3 TUIIKOJII30M.

11.Jlimoni3. bionoriyHa ponb po3maay KHUpiB, BIUIMB (DI3UUYHHUX HABAaHTAKEHb Ha

IPOLECH TKAHUHHOTO PO3May KHUPIB.

01N DN A~ W~

Tema: bypoBa, Bi1acTuBOCTI Ta 00MiH OiJIKIB I HYKJICIHOBUX KHCJIOT.
Koumponwni 3anumanns:

3aranpHa XapaKTepuCTHKa Ta 010JI0T1YHA POJIb OLIKIB 1 HYKJIETHOBUX KHUCIIOT.

Bbynoga, BracTuBOCTI 1 Kiacudikaiisi aMiHOKUCIIOT.

3amiHHI Ta HE3aMiHHI AMIHOKHUCJIOTH.

[TenTuaHM 3B’ 30K 1 HOTO yTBOPECHHS.

Crpykrypa 1 kinacudikaiist OUTKIB.

XapakTepucTUKa MPOCTUX 1 CKJIAHUX OLIKIB.

KonoinHi B1acTUBOCTI OUIKIB Ta iX pO3YMHIB.

®D13UKO-X1MIYHI BJIACTUBOCTI O1JIKIB.

. Jenatypauis O1IKIB 1 paKkTOpH, K1 iX BUKIUKAIOTb.

10 3BOpPOTHI Ta HE3BOPOTHI PeakKilii OCaKeHHs O1IKIB.

11.®epmeHTaTUBHUH T11p0Jii3 OUTKIB 1 HYKJIETHOBUX KUCJIOT B IPOLIEC] TPABJICHHS.

12.11Insx1 BUKOPUCTAHHS aMIHOKUCIIOT B OPTaHi3MI.

13.BiocunTe3 OLIKYy Ta pOib HYKJIETHOBUX KHUCIOT B IbOMY IPOIIECI.

14.BHYTpIKITITUHHI IEPETBOPEHHS aMiHOKHCIIOT.

15.YTBOpeHHsI Ta 3HEUIKOIKEHHS aMiaKy B OpraHi3mi.

©CoNOOA~AWNE

Tema: 3aranbHi nMTaHHA PO 0yI0BY Ta 0i0JIOTIYHY POJIb (pepMEHTIB, BiTAMiHIB,
TOPMOHIB
Koumponwni 3anumanms:
1. ®epmeHTH SIK 010JIOTT4HI KaTali3aTOPH.
2. CtpykTypa pepMeHTIB.
3. MexaHi3M (epMEHTaTUBHOTO KaTamti3y.
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4. CneundiunicTh (PEpMEHTIB Ta iX BUJU.

5. OnTuManbeH1 YMOBH i (PEPMEHTY.

6. AKTUBATOpH Ta 1HT10ITOPU (DEPMEHTIB.

7. Knacudikariist 1 HoMeHKIaTypa (pepMeHTIB.

8. KodepmenTtu ta i30hepMeHTH.

9. IloHATTS TIpO BiTaMiHM SIK 010JI0T1YHO-aKTUBHI PEUYOBUHH.

10. Knacudikariist BITaMiH1B.

11. Txepena, OyaoBa i 6iosoridyHa (YHKITIS BOXXJIMBUX BOJOPO3UYMHHHUX BITaMIHIB.
12. JIxepena, OynoBa i Oionoriuna GyHKI[iS BaXKJIMBUX )KUPOPO3UMHHUX BITAMIHIB.
13. 3abe3neuenicTs 1 moTpeda B HUX. [IOHATTS mpo aBiTaMiHO3, TIMOBITAMIHO3,
rinepBiTaMiHO3, IPUYMHH 1X BUHUKHEHHSI.

14. Knacudixkarist Ta 610J10T19HA POJIb TOPMOHIB.

8. MeToau HaBYAHHA
Jlekuii, nabGopatopHi poOOTH (AOCHIM), BUKOHAHHS CHUTYAI[IWHUX 3aBJlaHb,
caMoOCTiifHa poOoTa.

9. MeTo 111 KOHTPOJTIO
IMoToyHMiA KOHTPOJIb 3IHCHIOETHCS 1] YaC MPOBEJICHHS JJA00OPATOPHUX 3aHAThH
B YCHil Ta MUCHMOBIH (hopmax.

® yCHE ONUTYBaHHS,

TECTyBaHHS;

MUCHEMOBI KOHTPOJIbHI pOOOTH;

nepeBipKa BUKOHAHHS 3aB/IaHb JJISI CAMOMIATOTOBKH;
BUKOHAHHS 3aBJIaHb JJAOOPATOPHUX 3aHSTh;
nepeBipKa 3aBAaHb JUIsl CaMOCTIHHOT poOOTH.

HincymxoBuii koHTpOJb — 32K (IV cemectp — neHHa hopma).

10. IlIxaya oniHIOBAHHSA

[Ipu BU3HAYEHH] PiBHA YCHIIIHOCTI CTYACHTIB BUKOPUCTOBYIOTh CHUCTEMY OLIIHKH
3HaHb, fKa 30pIEHTOBAaHA HAa CTUMYJIOBaHHS CHCTEMAaTHYHOI ayJAMTOPHOI Ta
CaMOCTITHOT pOOOTH CTY/ICHTIB.

OuiHioBaHHS  pe3yJIbTaTiB  HABUYAaHHS  CTYJEHTIB  3AIMCHIOETBCSA  ILIAXOM
MPOBEJICHHS MTOTOYHOTO Ta MiJICYMKOBOTO KOHTPOJIIO.

OriHIOBaHHS pe3yJbTaTiB HaBYaHHS TPOBOAUTHCA B 0Oajax, MakCHMalbHa
KUTBKICTh SIKUX 32 KOKHUH MIJCYMKOBHM KOHTpOJb cTaHOBUTH 100. KoxHiit cymi 6anis
BI/IMIOBi A€ OITIHKA 3a HAIIOHAJIBHOIO IIKajoro Ta mkanor €EKTC (Tadm. 2).
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Tabnuya 1. Po3nooin 6anie, AKi Ompumyoms cmyoeHmu
Ilpuknao ons 3anixy

[TorouyHe TecTyBaHHs Ta caMOCTiiiHa poboTa Cyma
3mictoBHil Moaysb Nel

TL|{T2 | T3 | T4 | TS| T6 | T7 | T8 | T9 | T10 | T11
OnutyBannss | 10| 151010 10| 10| 10| 10 85
[TepeBipka 5| 5 5 15
MaTepiaiiB
CaMOMIATOTOBKU
(pedepat)
100

Taonuuys 2. Illkana ouinrosannsn: nayionanvna ma ECTS

Cywma 6ainiB 3a Bci Ouirika Orinka 3a HalllOHATBHOIO IIKAJIOI0
BUIIM HaBHAJILHOL ECTS | Uit ek3aMeHy, KypcoBOTO IS 3aTIKY
ABLTEHOCTI poeKTy (poOOTH), MPAKTUKH
90 - 100 A BIZIMIHHO
82-89 B o6pe
75-81 C #o0P 3apaxoBaHO
68-74 D SATOBLIEHO
JIOBIJIbH
61-67 E
HE33aJ0BIJILHO 3 HE 3apaxoBaHoO 3
35-60 FX MOJKITUBICTIO IOBTOPHOTO MOJKITUBICTIO
CKJIaJTaHHSI MIOBTOPHOTO CKJIJaHHS
. HE 3apaxoBaHoO 3
HE3aJI0BIJILHO 3 ,
, 000B’ I3KOBUM
0-34 F 000B’I3KOBUM TMOBTOPHUM
: TIOBTOPHUM BUBYCHHSM
BUBYCHHSM JUCIUATUTIHH :
JTUCIHTLIIHH

11. 3ajikoBi BUMoOru

1. XapakrepucTuKa BOJM SIK JUCIIEPCHOTO CEpEOBUIIA KUBUX opraHi3miB. [IpuBectu
OPUKJIAJAHN JUCTIEPCHUX CUCTEM OPraHi3My.

2. ludys3is 1 ocMoc; iX poJib y Mpolecax KUTTEISITBHOCTI.
3. [30TOHIYHMIA, TITOTOHIYHUMN 1 TINEPTOHIYHUN PO3UMH. Peakiiis Ha HUX KUBOI KIITHHH.
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4. AKTHBHa peakiisi cepefoBuia. BogHeBuil MOKa3HMK; MOro 3HAYEHHS B PI3HUX
CepeIOBUIIAX.

5. Bydepni cucrtemu opranizmy; ix 010J0Ti4HA POJIb.

6. Ha koHKpeTHOMY IpUKIIaJl MOSICHUTA MeXaH13M Jiii OydepHoi cuctemu. [lepeuncnutu
OydepHi cucTeMu KpoBi.

7. IctunHi Ta KONO1AHI po3unHu. [IpuBecTn mpukIagm.

8. Knacudikamis opraHiyHux coodyk 3a GyHKIIOHAIRHUMHM Trpynamu. IlpuBectu
PUKIIAIHN.

9. ByrneBonu. Knacudixkariis i 61010ri9Ha POIIB.

10. Momnocaxapuau. XiMiuHI BIACTUBOCTI MOHOCaXapH/IiB.

11. Monocaxapuau. Knacudikariis 3a (QyHKIIOHAIBHUMH TPyIaMH 1 JOBKHWHOIO
BYTJICIIEBOTO JIAHITIOTA.

12. Monocaxapuau. SButie i3omepii. [Ipuknanu i3omepis.

13.  ducaxapuau. bymoBa, XiMiuH1 BIACTUBOCTI Ta 010JI0TIYHA POJIb.

14.  Tlomicaxapuau. bynoBa, B1acTUBOCTI Ta O10JI0TYHA POJIb.

15.  Jlimiau. Knacudikaiis. Pe3epBHi Ta CTpyKTYpHI1 JiMiaH, iX 610J0T19HA POJIb.

16. HacuyeHi 1 HEeHaCM4€HI KUPHI KUCIOTH, iX O10JI0T1YHA POJIb.

17.  Tpurminepunu. [Ipocti 1 3mimani Tpuriinepunu. [puknagm.

18.  ®ocdomimiau. byaosa i GionoridyHa pob.

19.  Crepoinu. biomoriune 3Ha4CHHS XOJIECTCPUHY.

20.  binku. ®yHKIis O1JIKIB.

21. AMIHOKHCIOTH SIK CTPYKTYpHI e€JIeMeHTH OuIKiB. 3aMiHHI 1 He3aMiHHI
aMIHOKUCIIOTH.

22.  AMIHOKHCIIOTH K aM(OTEpHI €IEKTPOTITH, BIACTHBOCTI aMiHOKHUCIIOT.

23.  ®Di3uKO0-XiMiYHI BIIACTUBOCTI O1JIKIB.

24. IlepBuHHa cTpykTypa OinkiB. Hammcatu piBHSHHS YTBOPEHHS TMENTHIHOTO
3B’SI3KY.

25.  Ilpocrti 6inku, ix Oya0Ba i 6ioJgorivyHA POITH.

26.  Cxunaani 01Ky, knacudikaris 1 6io10riyHa pob.

27.  Crpykrypa 6inkiB. Jlenatyparis. Penaryparis. [30oenekrpuyna Touka OiIKiB.

28.  Mononykineotuan AM®D, AJI® ta ATD. bynosa Ta 6ionoridyHa pob.

29.  HyxkneinoBi kucioTH, OyaoBa i PyHKIII.

30. Bwuau PHK 1iX pons y cuHTe31 OLIKIB.

31. ®epmeHTH SIK O10JIOTIYHI KaTali3aTOPH.

32.  Ctpykrypa ¢pepMeHTIB. AKTUBHUI IIEHTP (DEPMEHTIB.

33. Mexani3m (pepMEHTATUBHOTO KaTami3y.

34. BrumBwu pizHux GakTopiB Ha AKTUBHICTH (PEPMEHTIB.

35. CneuudivuHicTh aii (hepMEHTIB.

36. Kuacudikaririsa pepMeHTIB 3a peakilisiMu, iK1 BOHH KaTalli3ylOTb.

37.  Ilnactuynuii 1 eHEPreTUIHUI OOMIH.

38. biomoriune okucHeHHS. TpaHCHIOPT TPOTOHIB 1 EIEKTPOHIB BOJHIO TIO
JUXAJIbHOMY JIAHITIOTY .
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39. TigponiThyHe pO3UIETIICHHS BYTJIEBO/IIB Y TPABHOMY TPAKTI.

40. BcMmoOKTyBaHHSI MOHOCAaXapHuiB CTIHKAMHW TOHKOTO KHUIIKiBHUKA. ['imepriikemis 1
[TKOTTIKEMis, TPUYMHY 11 BAHUKHCHHS.

41.  AwmnaepoOHuii po3maj ByrieBOIiB, HOTO €HEPreTUYHHN e(EeKT.

42. T'mikomi3 1 TIIKOTEHOMI3, BIAMIHHICTh 1 TOMIOHICTE. B sKMX opraHax BOHH
MepeBaAXKaIOTh?

43. Ilepexim Bia TIIKOMIZYy A0 LMKIY TPUKAPOOHOBUX KHCIOT. SIKi KodepMmMeHTH
IpUIMalOTh y4acTh B IIbOMY IpoLieci?

44.  AepobHe OKHCHEHHsI BYTJIEBOJIB, MOr0 €HepreThyHa IIHHICTH 1 (i310J0TI4He
3HAYECHHS.

45, T'iapomiTayHe PO3IIEIJICHHS )XUPIB B TPABHOMY KaHaII.

46.  PosmemienHs Gocdominiaib i CTEpUaiB y MPOIIEC TPABICHHS.

47.  bioxiMi4uHI M€XaHI3MU BCMOKTYBAaHHSI MPOAYKTIB T1POIIi3Y KUPY.

48.  Jlimomi3 skupiB. OKUCHEHHS TIIIEPUHY 1 HOTO 3B 30K 3 TIIKOJII30M.

49.  OKHCHEHHS XUPHHUX KHCJIOT 1 HOT0 3B’ 30K 3 IUKIOM TPUKApOOHOBUX KHCIIOT.

950.  VYTBOpeHnHs keTroHOBUX TiI. KeToneMis Ta ketonypis. [Ipuunnu ii BAHUKHEHHS.

51. ®epmeHTaTUBHMUIA TAPOII3 OUIKIB Y TPABHOMY KaHAJII.

52.  Azortuctuii 6anaHc opraHizMmy (MO3UTUBHUMN, HYJILOBUH 1 B1JI’€MHU).

53.  Cunres 6inKiB. Poab HyKIETHOBMX KHCIIOT B I[bOMY IPOTIECI.

94. IlepeTBopeHHs aMIHOKHMCIOT B KIITHHI (TpaHCaMiHyBaHHs, J€3aMIHYyBaHHS,
JE€KapOOKCUITIOBAHHS).

55.  CuHTe3 CeYOBHHU SIK OCHOBHUM IUISAX 3HEIIKOKEHHS aMIaKy.

56. OOMiH BOAM B OpraHi3Mi.

5/.  MiHepanbHl peHOBUHHU 1 X y4acTh B METAOOJIYHUX PEAKLISIX OpraHi3My.

58.  BzaeM03B’s130K mpolieciB 00OMiHY BYTJIEBO/IIB, JiMiliB Ta OLIKIB.

99.  Ponb nedinku B 0OMiHI1 )KHPIB.

60. VYTBOopeHHs eHeprii B mpoiiecax 01070riYHOr0 OKMcHEeHHs. CyOcTpaTHe Ta OKHMCHE
dbocdopuntoBaHHs.

61. Illnaxu 3HEMIKOHKEHHS aMiaKy B OpraHi3Mi.

62. B3aeM03B’s30K 0OMiHY JIiMi/IiB 3 0OMIHOM BYTJIEBO/IIB.

63. B uomy monsirae peaxiiist «MiJTHOTO A3epkainay. HaBectu npuxianu.

64. Tunu iHAUKATOPIB 1 3MiHA TX 3a0apBIEHHS B PI3HUX CEPEIOBUIIAX.

65. [loHATTS mpO €MHICTH Oy (PEPHOI CUCTEMHU.

66. Ilosichutu cyTh peakiii Tpommepa.

6/. B sxoMy BUMNaAKy MpH BUBYEHHI OPraHIYHMX CIHOJYK 3aCTOCOBYIOTH PEAKTHB
CeniBanoBa?

68. B uomy momsrae peakiist Y ddenpmana, A 40oro i BUKOPUCTOBYIOTH?

69. Peakuis omunenss xxupy. HazBatu npoayKTu peaxiii.

70.  biyperoBa peakiiis, ii 3aCTOCYBaHHS.

71. CmocoOu ocamkenHs O11kiB. [TossicHUTH 1X MEXaHI3M.

72.  Onucatv METOJI BIAKPUTTS aMiHOKHUCIIOT B ITOTI.

73. Hamumcartu peakxiiiro TiIpoJii3y CEYOBUHU, HA3BATH MPOIYKTH PEAKIII].
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74.  S$Ixi peyOBHHH BUCTYMAIOTh B POJI1 aKTUBATOPIB (pepMeHTIB? SIK BUSBUTH iX BIUIUB?

75. HaBecTtu npuKkiIagu cTepeoizoMepiB MOHOCAXapH/IiB.

76.  SIk MO>XHA BUSIBUTH HASIBHICTH B )KUP1 HEHACUUYCHUX KUPHUX KUCIIOT?

77. B 4omy momsrae mpouec Tiapomi3y Xupy?

78.  Slka sxicHa peakiiisi XapakTepHa JUIs BCIX aMIHOKHCIIOT, 110 BXOJSATH O CKJIaxy
Oinka?

79.  SIki mypuHOBI 1 MPUMIJUHOBI OCHOBHU BXOJSTH J0 CKJITy HYKJIETHOBUX KHCJIOT, B
YOMY TOJIATAE TX KOMIUIEMEHTAPHICTH?

80. CknamiTh cyMapHe PIBHSHHS OKMCHEHHS TJIIOKO3M JI0 MOJIOYHOI KHCJIOTH 1 IO
KIHIIEBUX MPOAYKTIB OKHUCHEHHS BYTJICBO/IIB.

8l. Ckinbku AT® yTBOpPIOETHCS MPU MOBHOMY po3majai 1 MOJeKyJd MaabMITHHOBOI
KHCJIOTU?

82.  Peakmii nezamiHnyBaHHSI aMIHOKHCJIOT. bionoriunuii 3MiCT i€l peakiiii.

83. Peakmii nexapOOKCWIIOBaHHS aMiHOKHCIOT. B dWoMy momsrae ii Oioyioridyne
3HA4YECHHA?

84.  Peakuii TpancaminyBaHHs. [10sICHUTH 3HaYEHHS I[HOTO TIPOLIECY .

85.  TlosiCHUTH KCAaHTONPOTEIHOBY PEAKIIIIO.

86. VY yomy nossrae peakiisi Qois?

87. Topmonu. Knacudikaiiisi ropMOHIB.

88. Topmonm sk perymaropu OIOXIMIYHMX TMPOIECIB, iX MOMAIT 3a O10XIMIYHOIO
CTPYKTYPOIO.

89. T'opMOHM MiANLTYHKOBOI 3aJ103H.

90. TopMOHM MO3KOBOTO Iapy HAAHUPHHUKIB 1 iX BIUIMB Ha Mpane3JaTHICTh
CKEJICTHUX M’ SI31B.

91. Birtaminu, iX 3arajbHi BJaCTHBOCTI.

92.  Knacudikariis BiTaMiHIB.

93. BomoposuuHHI BiTaMiHH, iX 010JI0T14HI (PYHKIIIT 1 OCHOBHI JKEpEJia B XapuyBaHHI.

94. JKupopozumHHi BiTaMiHd, iX OionoriuHa QyHKIISS 1 OCHOBHI JDKepena B
XapyyBaHHI.

95. 3abesnedeHicTh 1 moTpeda y Bitaminax. [IoHATTS mpo aBiTaMiHO3, TIMOBITAMiHO3,
rinepBiTaMiHO3, TPUYUHU iX BUHUKHEHHS.

12. Meroau4yHe 3a0e3neyeHHs Ta iHpopMaliiiHi pecypcu
1. HaBuanbHo — MeToANYHA JiTEparypa (MOCIOHUKH, KOHCIIEKTH JIEKI[i} Ta 1H.).
2. Indopmariiga 3 enexkTpoHHHX 0a3 JaHuX, iHTepHeT-pecypciB (HationanbHuii LeHTp
oiotexHosoriunoi iH@opmarii (Hamionansna 6i6mioreka weauruaun CIIHA) —
https://pubmed.ncbi.nim.nih.gov/).
3. ®ouau 010110TEK:
. 616mioTexa JIJITY @K im. 1. bobepcrkoro (M. JIbBiB, Byn. KocTromika, 11);
. JIsBiBCchKa HaykoBa Oi0mioTeka imeHi B. Credanuka HAH Vkpainu (M. JIbBiB,
Byn. B. Credanuxka, 2);
. JIpBiBChKA 0OsacHa HaykoBa Oiomoreka (M. JIpBiB, pocm. [lleBuyenka, 13).
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13. PexomeH10BaHa JiiTepaTypa

1 Tumouko-Bomommmu P., INamumuma B., bopernpkuii FO. bioximis: Kypc JeKimii.
JIsBiB: JIIY®OK im. I. Bobepcekoro, 2022. 184 c.

2. bopenpkuii 10., Cubine M., I'moxuk 1., Tpau B. bioximis Ta ocHOBH O6ioximii
pyxoBoi akTuBHOCTI: HaB4. 1oci0. JIbBiB: JIIYDK im. 1. Bobepcbkoro, 2022. 292 c.

3. [loncekuit S. 1., Makcumuyk T. II. bioximia mogunu: migpydnuk. Bua. 3-te,
BuripasieHe 1 gonoBHeHe. Tepnonins: TAMY, Ykpmenkuura, 2017. 732 c.

4. SABonenko O. @., Skosenko b. B. bioximis: mapydHUK JIs CTYJEHTIB

cnemiagbHOCTi  «®PI3MYHA  KyJIbTypa»  NeAaroriyHux  yHiBepcuteTiB.  CyMmu:
VYHiBepcurercbka kuura, 2020. 380 c.

S. bionoriuna ximist: miapyunuk / [1aBnonpka JI. @. ta in. Cymu: YHIBEpCUTETChKa
kuwmra, 2020. 513 c.

6. I'yocekuit FO. 1. bionoriuna ximig: miapyynuk. Kui-TepHonuib: YKkpmeakHura,
2000. 506 c.

1. ®dynkuioHanbHa Oloximis: miapyunuk / Cubipna H. O. Ta in. JIbBiB: JIHY iMeH1
IBana ®panxa, 2018. 644 c.

8. Mysunuenko B. I1., Jlyuesuu Jl. ., ABopceka JI. II. Meauuna Ximist: TiApyYHUK.
Bun. 3-te, Bunpasnene. KuiB: Menunnna, 2018. 496 c.

0. CxusipoB O. 4., @aprymok H. B., bounapuyk T. 1. Bionoriuna ximist: miapydHuK.
Tepuonines: TAMY, Ykpmenkuura, 2015. 706 c.

10. Ocunenko I'. A. OcHoBu 6ioxiMii M'I30BOi JISTIBHOCTI: HABYAIBHUN MOCIOHHUK
JUIS. CTYJEHTIB BHIIMX HABUaJbHHMX 3aKIaaiB (Pi3MYHOrO BHXOBaHHS 1 criopTy. Kuis:
Omimmiiiceka nitepatypa, 2007. 200c.

11. bionoriuna ximis. JlabopaTopuuii npaktukym. / 3a 3ar. pen. ['oncekoro f. I. —
Tepuonine: Yxkpmenkuura, 2001.



