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1. 3ATAJIBHA YACTHHA

Maxosuii icnur (®I) nepenbayae mepeBipKy 3MATHOCTI BCTYNHHMKA /O OMAaHYBaHHA OCBiTHBOI
nporpamu Tpethoro (PhD) piBHa Bumoi ocBitm Ta HabyTTs ocoboio chemianbHEX ((axoBHX)
KOMIIETEHTHOCTEH Ta pe3y/IbTaTiB HABYAHHS, IO BH3HAYEHi CTAHAAPTOM BHILOI OCBITH 3i CIELiaIbHOCTI
IUTS IPYroro (MaricTepchbKoro) piBHA BHINOI OCBITH.

Pesynsrate ®I 3apaxoByOThCS U KOHKYPCHOTO BiOopy ocid sKi Ha OCHOBI CTYNEHS MaricTpa
(ocBiTHRO-KBaMI(HiKAIIAHOrO PiBHA CIEIAIICTA) BCTYNAIOTH HA HABYAHHS JUIs 3100y TTS CTYIIEHS JOKTOpa
bimocodii (PhD).

ITporpama $paxoporo iCnUTY A1 BCTYIY HA HABYAHHS 34 OCBITHIM cTYIIeHeM JoKTopa dinocodii 2a
coeniansricTio E1 Bionoria ta Gioximis (OcBiTHs HaykoBa mporpama — biosoris) MiCTHTh NHTaHHA 3
TAKAX HOPMATHBHHX HABYAIBHAX NUCIHMIUTIH TPHPOJHAYO-HAYKOBOI Ta mpodeciiiHOl MiArOTOBKH

MmaricTpa:

1. PanioGionoris Nel;

2.  disionoria pocima Ne2;

3. dizionoris moauHH Ta TBapuH Ne3;
4. MixkpoGiosoris Ne4;

3. Bioximis Ne5.

2. 3BMICT PO3ALIB TA TEM JHCIIMILIIH

1. Papiobionoris

Pamio6ionoris, abo panianiiina Gionoris — HayKa, IO BHBYAE IO 10HI3YyIOUMX 1 HEIOHI3YIOUMX
BHIIPOMiHIOBaHb Ha pi3Hi Gionoriuni o6'extn (GioMoneKyy, KIITHHY, TKAHHHHA, OPTaHi3MH, IOIYJIAIIIi).
OcobnHuBICTIO HAayKHM € BHMipioBaHiCTH (axTopy Jii Ha OpraHi3MH, MO 3yMOBHIO DPO3BHHEHHS
MaTeMaTHYHHX MeToJiB y nociifax. Cuemudikoro pagiobionorii € morpeba ii mpHKIaHUX pe3yabTaTis
— B MEIUWIMHI Ta B pajialiiHOMy 3aXHCTi HAac€JICHHJ, CUIBCBKOMY TOCHOJApCTBi, Xap4oBii
npoMECIOBOCTi. Il Hayka NepeTBOPIOEThCS MIKIMCIHILLIHADHY T2 Ma€ TICHI 3B'3KH 3 DPAIOM
TEOPeTHYHHUX Ta MPHKIATHEX ranysed sHanb. Kox Haykw 3a 4-3Haunorn kiacudikaniero IOHECKO -
2418 (pozzin — Gionoris).

®iznani ocnoBH pagiodiororii.

Tunu ma npupoda ioHizylouux 6unpominiosans. [[o3u 6UNPOMIHIOGaHD.

IIpuponsi i mTy4Hi JuKepena BHmpoMiHiOBaHb. KocMiumi mpoMeHi i mpHpOjHi pamioHYKITi/H.
IlepBuHHM sICPHO-NANMBHUA IWKI. ATOMHa €HeprerTHKa. QisHdHa XapaKTEpHCTHKAa ANACPHHX
BHIIPOMiHIOBaHb (amb(a-, Gera-, raMMa-IpOMEHi, HeHTpoHH, TpoToHH Ta iH.). Edexrn iomizamii,
XapaKTepHCTHKA OHTOMOI ioHisamii. [lepBHHHI MPONECH NMOIMHAHHS E€HEPrii y BHIVIAI JaCTHHOK Ta
xBanTiB. HaBeaena paioakTHBHICTB, GaKTOPH NpH BH3HAYEHH] WIKiUTHBOCTI poGOTH 3 palioHyKIIiIaMH.
Excro3nniiina, IOTIMHYTA Ta eKBiBAJIEHTHA I03H BANpoMiHoBanb. OIHHAII BEMIpY PalioakTHBHOCTI i
pajtianifiaEx 103, ix BH3HAYeHHs. [l03UMeTpHIHI NpHIaIH, i0Hi3aliiH] KaMEpH, CHIEHTAIISTOPH.

CrpykTypHO-MeTabo/ai4Hi 3MiHH B AKHBHX CHCTeMAX IPH Al pajtiamii.

Bionoziuna 0is padiayii, npsimuil | Henpsmuii 6nius.

TumM MOJEIBHUX CHCTEM Ul BUBYCHHS MEXaHi3MiB pajiaifiiHo-xiMiuaux nponecis. IIpsma ta
HEIpPAMA JIis BHIPOMIHIOBaHE HA MoneKymd KiuiteH. Teopii «Mimeni», HempsMol 1ii, pamionisy BOAH.
KHCHEBOrO e(eKTy, edeKTy po3BeleHHs. BIUIHE BHIPOMIHIOBAHL HA PEYOBHHH JKMBHMX KIITUH,
[OPYILICHHA IpPONECiB OKHCMOBaIbHOTO (ochopumosanns, nponecis cuaresy AT®. Ilepsunni
paniorokcuru (ITPT), i posib y PO3BHTKY paialiifHOro ypaKeHHs, IPHHIHAIE CTPYKTYPHO-METaboiMHOL
Teopii. B3aeMo3B’ 30K Gy/10BH KIITHHE Ta METabOIIi3My B PO3BHTKY IPOMEHEBOIO YPAKEHHS OPraniMis.
ITpupona Ta KIacH(iKamia pafioTOKCHHIB.

PagiouytausicTs KJIITHH Ta ix peaknii Ha onpoMiHeHHs

Jlis ioHi3ylo4oro BHNIpPOMiHIOBaHHS Ha KuiTHHH. IIpomeHeBa micisiiis, npasmwio beprombe-
TpuGongo. PagioayTimpicTs KIITHH, TKaHHH, Hinoro opramismy. Jlis pajianii Ha MakpOMOIEKYyIH —
aMiHOKHCJIOTH, TENTHIM, OUIKH, Byriaeomd, mimmun. Monexymspai momxomxenns JHK, omso- 1
JBOHHTKOBI pospusu. InTepdasa i penpogyKTHBHA 3arHGeNb KIiTHH. 3aTpHMKa MITO3y. 3aexHIiCTh
POMEHEBOT0 YpakKeHHs Bil KUTbKOCTI Ta AKocCTi onpoMineHHA. Brums panianii Ha BracTuBocTi MeMOpan
Ta il GioximMiudi QyHKmil. PamiouyTIHBiCTH AAEPHOTO i MITOXOHPIANGHOTO OKHCIIOBAIBHOIO
dbochopumopanns. PagiodyTIHBICTE OKpEMHX KOMIIOHEHTIB MeMOpaH IIpH iX pafialiffHOMy ypaKeHHi,
OpYIEHHs MiTOXOH/piatbaax MeMmOpa. Jlist i0Hi3yi040r0 BANPOMiHIOBAHHS HA IPOHAKHICTE MEMOpaH.
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Paoioyymnueicmo ynpaenincoxux Gionoziunux mxanun.

PaniouyTimBicTE TKaHHH Y LJIOMY OpraHisMi. Paiiope3sHcTeHTHICTS TKaHHH, IPOMEHEBA PEaKIis
HepBoBOi cHcTeMH. Mopdosoriuni Ta ¢ysxmionanssi 3mim B IJHC Ta eHZOKpHHHHX 3al03 IIpH
OIIpOMiHeHH] pi3HUMHE J03aMH. KpoB Ta KpOBOHOCHA CHCTEMA IPH IMPOMEHEBOMY YpaskeHHi, 3MiHHM ii
¢dopmenux eneMenTiB. ['inodiz-axpenanosa cucreMa i pagiaitis. PagiogyTIHBiCTE CTaTEBHX 3a7103.

Paoiayinunuii cunopom ma xpumuuni opeanu.

KicTkoruit MO30K, IIUTyHKOBO-KHINKOBHIA NIISX, EHTPAIbHA HEPBOBA cucTreMa. KpoBoTBOpHUIA,
kumkosuid cuuapoM ta cHuApoM LTHC mpu npomeneiit xBopoGi. Jlo3m, 9Ki BHKIMKAIOTH pajiaiiiai
cupoMH. KicTkoBo-MO3K0Ba Ais pajianii, iMyHoxoriuni peakii (3Minu iMyniTeTy).

IHocnioosni pasu 2cocmpoi ma xponiunoi npomeneeoi xeopobu.

Cryneni TSKKOCTI TocTpoi IpoMeHeBoi XBopobH, ii nepedir. Pa3u nmepBHHHOI 3araILHOT peakilii,
YABHOT0 61aronostyJ4s, KIiHiYHOTO NPOSBY, PAHHBOr'O BiqHOBIEHHS. Pa3u rocTpoi IPpOMEHEBOT XBOPOOH.
[Ipunmume Tepamii rocTpoi mpoMeHeBOi XBOPOOH, XpOHIYHa XBOpo0a Ta BiJHOBJIEHHS OpraHisMmy.
BigganeHi Haclnifiku ompoMiHEHHS: CKOPOYEHHS TPHBAJIOCTI JKATTS, 3/OAKICHI MyXJIMHH, I'€HETHYHI
HACJIi/IKH, BIUTHB Ha eMOPiOH Ta IUTiJ, KaTapakTa.

bionoeiuni eghexmu inkopnopoeanux padionyxnioie, ix moxcuxono2iuna ois.

[lITy4ni pamioHYKTigd Ta BHYTpiliHE onpoMiseHHs. [IlisXu HaAXOMKEHHA pPaliOAKTHBHHX
pEYOBHH B OpraHi3M, HeOe3meka Ta cuenuika ypakeHHs Biff IHKOPIOPOBaHHX rapa4mx Jactok. ITepiomau
HaImiBpo3MaAy Ta HamiBBHBeAEHHS panioHykiaia. ComarwuHi # TeHeTHYHI HACHIAKH BHYTPIIIHBHOTO
ornpoMiHeHH:. TOKCHKOIOTis NONOHIIO, ypaHy, CTPOHILIO, iTpiio, Hoxy, nesilo.

Creyughixa naii Hebe3neunux padiayiiHux aeapiit.

Papianiiiai aeapii, pagioaktusHe 3abpyaHenns. Panianiiini Hebesmeuni 06’ extu B Ykpaini. 3oHa
pamioakTuBHOTO 3a0pyaHeHHs. Pexxum papianiiinoro 3axucty. Pagianiiauii KOHTposb. 30HH BiA4yKEHHS,
O€3yMOBHOTO  BiJICEIEHHS, TapaHTOBaHOTO  (HOOpOBUIBHOTO)  BiACENCHHSA,  MiJABHIICHOTO
palioeKoJIoTiYHOT0 KOHTpO0. [Iporno3yBanHs i oniHka pajiaiiiHoi oOcTaHOBKH. JlepkaBHi riricHiqHi
Hopmarueu « Hopmu panianiiinoi 6esnexu Yipainu (HPBY-97)».

Bnnue manux 003 padiayii na Gionoziuni cucmemu ma 300p06 ‘s HACENeHHA.

BusHaueHHS «Mauux» 103 B pauxiobionorii. [Tpuponnnii papianiiiauii don. Bonmus ynsTpamManux
703 Ha Gionoriuni cacremu. Peakis rineppagiogytimBocti. Pagianiiinmii ropmesuc. «Edexr a3Bosa» y
po3BuTKy Giosoriunoi Binmosizi B fiamazoHi «Mamax» Ko3. PaxioaganTueaa Bignosins. Hecnenugiunmii,
CTPECOBHH XapakTep [ii Majiux J03 ompoMineHHs. [lepBuHHI MimeHi Aii pajianii B MajHMX J03ax.
VpaxeHHs KPOBOTBOPHOI i JTiM(poinHoi TkanuH. [laTonoris IMUTOBHHOI 3a03H, JeHKo3d. Pamianifinmii
arepockiaepos. 3minm B IJHC Ta 3aTpuMKH pO3yMOBOTO PO3BHTKY HIpH ONIpOMiHeHHI. Pamiaiiiina
CTEpHUJIi3allisd YOJIOBIYMX CTATEBHX 3aJ103, FéHETHYHI HACIIIKH.

Paoionpomexmopu. bionoziunuil npomunpoMeHesuil 3axucm opeanimy.

PagionporexTopd 1 pajaiocencubinizaTopu. XiMmiuHi cmoiaykw pamiozaxucHoi aii. Mexamismu
IPOTHIPOMEHEBOTO 3axucty. ['inoTesn eaunHOro Mexanizmy 3axucty. CydacHa KOHIETIIIS paio3aXBCHOTO
xapuyBaHHsa. IloBHomiHHmii 30ajaHcoBaHMil pamioH XapdyyBaHHA. 3abe3NedeHiCTh OpraHisMy
NOBHOIIHHAMH Oinkamu. Pajio3axmcHe Xap4yyBaHHs, TEXHOJOTigHa OoOpoOKa Xap4oBHX HPOJAYKTIB 3
METOIO 3HHXKEHHA B HUX paioHykixiB. CTHMYJIAIlis BHBEACHHA PaJiOHYKIi/iB 3 OpraHisMy.

Panioexoorig.

Ocnoeu padiayiunoi exonozii. [Ipupoonuii ma padiayitinuil pon.

CraHOBJIEHHI pajioekolorii K NpHPOAHO-HayKoBol mucmmmiiam. Icropis pamioexosorii Ta
ocHOBHI eramu ii po3suTKy. [IpemMer pazmioekonorii, 3B°A30K 3 iHIIMMH rauy3sMd Haykd. Pyx
panionykminis B ekocucremax. [amysi pamioexonorii: Mopchka Ta koHTHHeHTanbHa. OCHOBHI 3azadi
pajioeKoJIorii y 3B’i3Ky 3 PO3BHTKOM aToMHOI eHeprerukH. Exonoriumi macmigkm asapii Ha YAEC.
CyuacHuii cTaH PO3BHTKY paioexosorii. [Tpuponuuii ¢oH i0Hi3yI040r0 BANPOMiHIOBaHHA B Giocdepi.
IIpupona panioakTHBHOCTI cepeosrma. Kocmiune BunpominioBanas. OCHOBHI pajlioakKTHBHI i30TONH HA
3emui. Pazon, #foro pajioakTuBHicTs. Jl030Bi HaBaHTaKEHHA Ha Oiomoriumi cHcTeMH, AKi 00yMOBIEH1
IPHPOIHOIO Pa/i0aKTHBHICTIO cepeioBuIa. [IpHpoHi pagioakTHBHI aHOMAIT 3eMJIi.

Texnozennuii padiayiinuii ou.

[MoXoKeHHS ITYYHEX PagioHyKIifiB. Pagionykuiau sjepHux apapiii. JIo30Bi HaBaHTaXEHHS HA
opramisM Bia mTyuHoi pamiauii. Snepna emeprernka Ta ii nmanupHmii muki. BumoOGyrox ypany Ta
36araueHHs pymu. TexHomoris IPHPOAHOrO SACPHOTO MATHBHOrO HUKIY ¥ MOB’s3aHa 3 HAM 3arposa
PajliocaKTHBHOrO 3a0py/HEHHS HOBKLLIA. OYHINCHHA, KOHBEpCiA Ta 30aradcHHA ypaHy. BHpoOHHITBO
naamBa. ATOMHI elexTpocTanii. THIa atoMHUX peakTopis. [IpoGiiemMu 3aXOpOHEHHS SIEPHUX Bi/IXOIIB.
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PafioakTiBHe 3aGpyQHEHHA JOBKUUIA MiCTs BAKOPHCTAHHS Ta BUIpPOOYBaHHS sepHOi 30poi.
XapakTepHCTHKA PaJiOHYKI/IB, MO HAAXOAATh B HABKOJMIIHE CEPEIOBHINE TP BEIHMKHX SICPHHX
aBapisx. OmiHKa HaciAKiB pajiamifiHUX aBapili, XPOHIYHHH BIUIMB JOBIOXHBY9IHX PamioHYKIIIB Ha
JOBKiJUIS Ta exocucreMH. OIiHKa 030BAX HABaHTaXKEHb Ha OPraHi3M B 3a0pyJIHEHHX paioHyKIiiaMu
€KOCHCTEMAX.

Mizpayis padionyxnioie y biocgepi.

Bmicr Ta Mirpamis pajiOHyKmgiB y TpyHTi. I'OpH30HTaNbHA Ta BEpPTHKAIbHA Mirparid
pafiOHYKJIIB y TpyHTi. B3aeMois pagioHyKIifiB 3 rpyHToM. Mirparis Ta posnofil pagioHyKIitiB B
opranismax. Posmofin pamioHyKNifiE MO OCHOBHHX KOMIOHeHTaX BojoiiMm. PamioakTuBna emHicTh
EKOCHCTEM Ha IPHKIAi BHYTpIilmHIX Bogoim. OCHOBHI 3aKOHOMIPHOCTi IIOBENiHKH PaliOHYKIIB Y
CHCTEMi «BOJa-TIPiCHOBOAHI OpramisMm». Mirpauis, mepepo3nofii Ta HAKONMYEHHS Pa/iOHYKIIAIB Y
aGioTHUHEX Ta GIOTHYHHX KOMIIOHEHTaX ekocucreM. KoedimieHTH HarpoMaGKeHHS paJliOHYKIIJIiB
[PYHTAMH T2 OKDEMHMH BHJAMH DOCIHH i TBapuH. HakonmwdemHs paiOHYKJiJiB NpPiCHOBOJAHMMH
tBapuHamu. Tpo¢iuni yammpors. Konmenmis 6e3neyHoro MPOXWBAHHA Ta NPHHIMIHA YHOPMYBaHb
JI030BHX HABAHTAKEHB i IPAHAYHO JOIYCTHMHEX KOHIEHTPANlil palioHyKIi/iB y IPOAYKTAX XapdyBaHHs,
KopMaX i BoJii. 3axo/u 1o 0GMEKEHHIO Mirpanii pafioHyKIi/IiB y TPO(IUHHX JAHIIOTaX.

*2 ®iziosoris pocaHH

®diziosiorisi poc/IMAROT KJIITHHH.

Cmpyxmypui komnonenmu pociunnux Knimusn. Mopdornoris pocIMHHOI KIITHHA y 3B°A3KYy 3 1i
dyuxuismMu. OcoGmuBocti GyOBH OpraHen IMTOIUIA3ME Ta iX Giosnoriuni Qynxkuii. CmpyxkmypHo-
yuxyionarena opeanisayis pociunnoi krimunu. MemOpaHHMI HPHHIAI oprasisamnii BHYTpIIIHBO-
KITHHEEX CTPYKTYp. KoMmapTMenTanis KaTaliTHyHAX CHCTEM i MeTabomiuHuX (OHIIB IPOTOILIACTA SK
OJTMH 3 MEXaHi3MiB peryJsuii KiiTuHHOro 06MiHy. Cnoco6u TpaHcopTyBaHHA PEYOBHH 4€pe3 MeMOpaHu.
®izmko-xiMiugi BaacTuBocTi mUTommasMH. KINTHHA SK OCMOTHYHA CHCTeMa. Onmozene3 pOCIUHHOL
xrimuny. Etana oHTOTeHE3y POC/IMHHOI KiiTHHH. JleTepMiHalis KIiTHH Ta (akTOpH, O BILIHBAIOTH HA
ne nponec. Jludepenmianis KiiTHH, MexaHi3Mu mporo mpouecy. Ilonarra TOTIIOTEHTHOCTI KJITHH,
anonTo3y KiiTHH. Monexyiapui ochoeu @imogisonoezii. PocnurHi 6yene600u,ix ¢yukuii, knacupikarmis.
3aranpHa xapakTepucTHKa Ta (yHKii pociuEHEX 6inkis. Bynmoa i Bmactusocti ainidis. Cknaj
pocimaaEX onift. HaifBaximsind IS peryisanii pocTy # PO3BHTKY POCIMH PEYOBHHH BTOPHHHOIO
OXOJDKEHHS — (himozopmonu. BioXiMis OCHOBHHMX IpYIl PETYJIATOPIiB POCTY POCIHH — ayKCHHIB,
riGepeniHie, MUTOKiHiB, abcuu3nHiB, eTuneHy. OcHOBHI QyHKI ¢itoropmonis. CHHTETHYHI aHAJIOTH
(iTOropMoHiB.

Boanuii 06Min pociaHH.

Cmpyxmypa i enacmugocmi 600U, MEXAHISMU HAOXOOJICEHHS MA NEPECYBAHHs 600U 8 POCIUHI.
@paxuiiiHuil cKaj BHYTpiIHBOKTITHHHOI BomH. KosoigHo-XiMidHuH MEXaHi3M [OITHHAHHA BOIH
xriTuaO©. AxBanopran. TepMoHEaMiuHi TOKA3HHKA BOXHOTO pexuMy pocimH. KopeHesa cHCTEMA SIK
opraH noriMHaHAs Bojd. KopeneBuii THCK — HIDKHiH Kinnesri asaryH. lsixua ONM3BKOro Ta JANbHBOTO
TpancnopTy Bomu. [lepecyBaHHs BOJM 110 CyHHHIH CHCTEMI KCHIICMH. Tpancnipayis ma éoonuii bananc
pocaun. TloHsTTs BogHOrO 6aNaHCy Ta HOro CKJIaJ0BHX. Tpascnipanis sk ¢isionoriqaminpouec. JincTox
K opras TpaHchiparii. IIpoguxoBa Ta KyTHKYJIApHA TpaHcHipanis. MexaHi3M NPoJHXOBHX PyXiB, BIUIMB
Ha HEX 30BHIIHIX QaxTopis. Perymsuis mpoamxosoi Tpascmipaiii. 3aco0u 3HHKEHHS TpaHcHipanii,
anTHTpaHcHipanTH. BIUTHB 30BHIIHIX Ta BHYTpilIHIX (akTopiB Ha BOJHMI OOMIH POCIHH. OcobmmBocTi
BOIHOTO OOMIHY y POCIHH Pi3HHX eKoJoriunuX rpyir. IIpo6iema BogHOTO eiHTy POCIHH, BILTHB HOTO
Ha (i3i0N0TiyH] IPOLECH POCITHH.

MinepajbHe KHBJICHHA POCIHH

Minepanvhi enemenmu poCIuH, MEXAHISMU iX NO2NUNAHHA | MPAHCNOPMYBAHHA. Kopenesa cucrema
AK OpraH NOIJMHAHHS T2 OOMiHY pedoBuH. I'pali€HT NOrTHHATLHOL 371aTHOCTI KopeHsA. MexaHismMu
TIOr/IMHAHHS PEYOBHMH KOpeHeM. BIUMB 30BHIIIHIX (aKTopiB Ha NOrIHHAHHI MiHEpaJBHHX €JIEMEHTIB.
Dizionoziyna porb Ma WIAXU GCUMINAYIL 6 POCIUHAX HimpO2eHy. Bionoriuna TpaHchopmMaisa
a30TOBMICHUX pedoBMH B TpyHTi. IIpomecu amomidikamii, miTpidikauii, neHiTpidixamii. Dikcamis
MOJIEKYJISIPHOTO a30Ty. OGMiH 30Ty B POC/IHHHOMY OPraHi3Mi. PeyKulist HiTpaTiB B POCIHHHOMY OPTaHi3Mi.
[ lnsxe acuminsmii aMoriro. CHETE3 aMiHOKHCIOT Ta iX aMifiB. 3B°30K a30THOTO 0OMiHy 3 IyKpamu Ta
dorocunTe3oM. PizionoeitHa porb ma WIAXY ACUMNAYIL 6 POCIUHAX gpocgpopy. JlocTynHi Juis POCTHH
dopmu docdopy B rpysTi. Baxkmmsi GionoridHi ClioykH, sKi MiCTSTE docop. Yuacts dpochopy B obmini
peuorun. Dizionoriuna poms (ocdopy, 3HaUCHHS B EHEPreTHUHOMY oOMiHi pPOCIMHHMX KIiTHH.
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Qizionoziyna pore ma wnsaxu acuminayii 6 pocaunax cipku. Kpyroo6ir cipku B 6iocdepi. JocTymHi s
pociuH GopMH cipku B rpyHTi. bionoriuna Tpancdopmaris CipKOBMICTHHX CIIONYK y IpyHTi. MeTaboimizm
CIpKH B pociuHaX. BiqHoBneHHs cynbdara 1o nucreina. [k neperBopeHHs Cipkd y KJIITHHAX BHINHX
pociuH. BMict, dopMu i TpaHCHOPT cipku B pocimHax. Disionoriuna pons cipku. Pizionoziuna pons
biozennux Memanie — Kaniro, Kanblilo, MarHilo. Pizionoziyna pone mikpoeiemenmis — 3aiiza, MONIOIEHY,
Maprasiio, Mijii, IMHKY, KOOanbTy. Y4acTs y (hepMEHTATHBHUX PeaKIlisx, mponecax poTocHHTE3y,
JUXaHHsA, POCTY 1 PO3BHTKY. 3HaUCHHA 60py, KPEMHIIO, AIOMIHII0, HATPIIO Ta XJIOPY VI POC/IHH.
®oTtoTpodhne xuBIeHHA pociaHH (poTocunTes)
Domocunmes ax YHikaIbHA GYNRYIL POCIUNHO20 OP2AHIZMY Md 1020 3HAYEHNA.
Eramm BuB4eHHs mponecy dorocuHTe3y. Tumn Giomoriunoi acuminanii. Jlokasu icHyBaHHA
CBiTIIOBOI i TeMHOBOI (a3u dotocuHTely. DoToTpodhHa dyHKIis GakTepiii, HalimpocTimux, BojopocTeii
Ta BHIEX pocidH. EdexruBnicts ¢orocunresy. 3nadenns orocunTesy mus 6iochepu. OcHoBni
noka3HukH (oroTpodHoi acuminii. Jlucrok sk oprad gorocHETe3y. XIIOPOIIACTH K CIIENiai30BaHi
(OTOCHHTETHYHI OpraHe/H poCIHAHOI KiiTAHA. EBomoniliae moxomkeHas muactay. biorenes miactun.
Domocurmemuyni nizwenmu i homocucmemu, ix cmpykmypa, enracmusocmi ma gyuxyii. OCHOBHI
rpynd (GOTOCHHTETHYHUX MIrMEHTIB XJI0podinaiB, KapoTHHOIAIB, (ikoOiniHiB. OcobmmBocTi iX XiMigHOT
CTPYKTYpH, (YHKI[IH, XIMIYHMX Ta CIEKTPaJbHHX BJIACTHBOCTEH, iX 3HAYeHHH Y CBITIOBIH (asi
dorocunTe’y. Pomoximiuni peaxyii ceimnoeoi azu  omocunmesy, Gomocunmemuyne
gocghopunyeanns. Goroximiuni peakuii (peakuii KpacHoscrkoro). Sipume dotocencubinmizanii. Ssuime
¢oroedexty. KBantoBuii BuXij (oTOCHHTE3y Ta BHTpara KBaHTIiB. EQekT miicuieHHA, BiAKpHTHI
Emepconom. Cxiag @C I i @C II. PossuTok doTocucteM B xozi esoymonii. Illnaxu mirpanii eneprii B
C3K. Peakniitni nenrpu dorocucrem I i II. [Tepeunni Ta Bropursi JoHOpH enekTponiB y ®C Ii ®C IL
dorocHHTETHYHI enekTpoH-TpaHcnopTHi daHmorn y ®C I ta ®C II Tta IX OKHCHIOBAIbHO-
BimHORMOBANEHI noTeHniamy. CriTnori peaknii porocunresy. Hemuxmiuauii Tpanenopr enexTponie, Z-
cxema. OyHKIiOHYBaHHA KHCHEBHALTEHOTO Komiuiekcy y ckiaazi ®C II. Mexanizm GoToOKHCHEHHS BOH.
Peaknii Ximwra. Iluxmiuamit Tpasncnopr enekrponiB. Mexanism cuaTesy AT® y ceimnosii ¢asi
dorocunTesy. Poropochopunysanns. IIporonsa momma — H'-AT®asza. Iluxiidee Ta HenmKIiyHE
dorodochopunysanns. Ilnsxu acuminayii CO2 6 pociunax, Mexawismu pezyniayii ghomocunmesy.
TemnoBa crazmia ¢orocunTesy. Moekyispauii i eHeprernunmii Gananc muxiay Kamssina. Eposmromis
BII®-nuxiy. ®oromuxanns. OcobmuBocti razoodminy Oz i CO:2 B mponeci doropuxanns. 3Ha4eHHA
doTonmuxanrs B Merabomismi pocimH. Momadikanii C-3 msxy dikcanii CO2 min BrmmBoM
HECTIPHATIMBAX YMOB cepenioBuma. C-4 Tun GOTOCHHTE3Y K MPHUCTOCYBaHHSA IO NOCYHUIHBHX YMOB.
@oTOCHHTE3 OpraHiyHHX KapOOHOBHX KHCIOT y CYKyJeHTHHX pociuH pomuad Toscromacti (CAM-
MeTaboism). 3nauenns C-4 i CAM- MeTaloi3My B CTIHKOCTI POCIIHH /10 OCYHLIMBAX YMOB 3DOCTaHHS.
Tpancnopm cpomoacuminamis, eniue exonoziynux paxmopie na pomocunmes. KiHOeBi OpORYKTH
TEeMHOBOI cTajii doTocunTesy. TpancnopTyBanHs acCHMLNATIB B pocuHi. Bmoknii TpaHCHOPT aCHMiNATIB:
MiKKITITHHHE NapeHXiMHE TpaHCIopTyBaHHA. Jlanekuii TpaHCIIOPT aCHMLIATIB, POPMH TpaHCIIOPTY BAHHSA
peuosun. Baxopucranns doroacuMinsTie B mponecax Merabomismy pocian. Eeontoyis ¢pomocurmesy.
Exonoris porocunaTesy. ®OTOCHHTES i IPOAYKTHBHICTS.
®iziosoria THXaAHHSA POCIHH
Teopii okHCHeHHs muxambHoro cyGcrpary. CyOcrpatd muxadus. JluxanbHu# KOeidieHT.
CriiBBi/THOIIEHHS TIPOLECIB UXaHHs | OpOJIiHHSA B POCTMHHOMY OpraHi3mi. I iikoaimuyHuil wiax OucuMinayii
eyeneeoodis. CyGerparn rmikomisy. Jlokanisanis peakmiii ruikomisy B xnituni. EnepreTaunmii BuXix Ta
HpOAYKTH Thikomisy. ITopisusHHs THIIB cyGcTparHoro i MemGpannoro dochopunysanns. O6epHeHHS
rnikomizy. Lfuxn mpuxapbonosux xuciom. CyTs iponiecis, sixi Bibysatotses B mukii Kpebea. [Tocinosnicts
peaxi#t maxity KpeGea. GepMeRTH IHKITY TPHKapGOHOBHX KHCIIOT. MomeKypHuMii Ta eHepreTHanuii GanaHe
maxny Kpebea. 38’s30x mukny KpeGca 3 asorHuM obMiHoM. Perymsmis rrikonisy ta mukiy Kpeoca.
Kamanimuyni cucmemu ouxanus pocaur. Komnonenmu ETJI. OXuCHO-BiJHOBHI CHCTEMH POCIMH Ta
depmenTu. CTaHAapTHUI OKHCHO-BiAHOBHMA HoTeHMian. @yHkiii anaepoORAX Aerigporenas. QyHKIII
aepobHHX jerimporenas. OKCHIA3H SK Tpyna acpoOHHX JeriiporeHas i3 cmemudivuMu (yHKIIsIMA.
3amizonopdipuan (maToxpomu). KOMIIOHEHTH eIeKTPOH-TPaHCIOPTHOTO JIAHIIOTY POCIHH Ta iX OKHCHO-
pimmoBHi motenmiama. lnsx tpancnopryearns enekrponis B ETJI. Jlonopu enexrponie B ETJI. ETJI
niaHipesncrenTHOro uxanns. Oxucniosarsne ocopunyeanns, fioro pymiina cuna. XemiocMOTHYHA
Teopist Miruesna. [Tpororna nomna. @ysxuii H-AT®-a3u. Mexanizm cunresy AT®. Aromepramueni wiisxu
Owxanns, uiiAxu oxucrenns cybempamis. Momadixamii muxmy KpeGca. ImiokCriaTHi# UK OKACHEHHS
xupiB. TlenTo30(0cdaTHHi NLIAX OKHCHEHHA TIIOKO3H, foro erand. Eneprermanuii suxin IT®III Ta #oro
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poib B 06MiHi pegopuH. IIpsame okucHeHHA myKpiB. [[Uiaxu karabomi3My KHPHHX KHCJIOT B pOCIHHAaXx. [3-
OKHCHEHHSI )KHPHHX KHCIIOT. [lepeTBOpeHHS XHpiB Ha BYIJIEBOAH B IIPOIEC] IIIOKOHEOT€HE3Y Y POCIIHH.
Perynsuiis nuxauus. E¢exr [Tacrepa. J(nxamsauii KOHTPOIb. 3B’ 430K MPONECIB JUXaHHS i HOTOCHHTESY.
JluxaHHA SK CaAMOpPEryJibOBaHmii mporec. Exonozia Ouxanus. BB ek3oreHHEX (akTopiB Ha mporec
nuxanxs. EBoJONis IUIAXiB €HeprooOMiHy y pOCIHH.

diziosioria pocTy Ta pO3BHTKY POC/IHH.

3azaneni saxonomipnocmi pocmy i mopgozenesy pocaun. OcobmaBocti pocty i MopdoreHesy
oprauiB pociuH. IIIBuaKicTs pocTy, KpuBa pocty. PurmiuHicTs pocty. Pons ¢iToropMoHniB y mporecax
pocty 1 po3BHTKY pociun. [longpuicTs pocTy, MONAPHICT: KIITHH 1 TKAHWH. Perenepaiiis y pOCIHHI.
Enicuropu — iHgykropum yrBOopeHHs kainycy. Cnocobm perenepanii y pocmuH. KioHansHe
MiKpOpO3MHOXKEHHS pociuH. [lepioduynicmbs pocmy ma pyxXu pociuH, 8NIUE eKONOZIYHUX (HaKkmopis.
Cesonna nepioguunicts pocty. Dizionoriunuii (rimubokuii) cnokiii. BuMmymenuii (BiZHOCHHMI) cIIOKiii.
T'opMOHaIBEHHM KOHTPOJIb CIIOKOI0 pociuH. Pyxu pocaun. PocroBi pyxu — Tpomi3mu i Hacrii. Cucrema
dotopenenropis. Pocrosi Hactii. Enorensi konmuBaisHi abo KpyroBi pyxu — HyTamii. XeMopenenis.
EBomonis cnoco6iB pyxiB pociuH. Briug ghakxmopie 30BHIIHEOTO CEPeIOBHINA Ha PicT pociuH. CBiTio
AK peryisaTop pocty pocimH. @ortopenmentopd — GiTOXpoM, KpiTOXpoM. BmmB TeMmeparypHOro
¢axktopy Ha pict. Tepmonepioausm. Possumox pociun, emanu OHMO2eHe3y POCIUHHOZ20 OP2AHIZMY.
Kurreemit mmkn pocaus. EmOpioHansamii etanm oHToreHesy. IOBeHinbHME €Tall OHTOICHE3Y.
Penpo iyKTHRHHIA €Tan OHTOreHesy — eTa 3piiocTi i posmuoxenHs. Ceninbauii eran oHTOreHe3y.Bikopi
3MiHEHHs Y POCIHMH B X0Ji oHTOreHe3y. CIiiBBiZIHOINEHHS IIPOIECiB CTAPiHHSA i OMOJIO/DKEHHS Ha Pi3HUX
eTamax OHTOTEHE3Y.

®dizioJsiorig NBITIHAA Ta PO3MHOKEHHS POC/IHH.

@axmopu  indykyii yeiminng. Ininiamis ueiTiHHg. IBAYKWis nBiTiHHA. BmimB Ha mBiTIHHSA
TeMIeparypHoro paxropy. Apoeusayis. Domonepioousm. Sisume poronepioaudnoi inaykuii. Jiuctxosa
i cre6noBa (a3d. BUKOpUCTaHHA B IIPAKTHI[l POCAHHHHNTBA. Dropanvuuii mopgozenes. I1o0onocinms.
EBoxarris sk 3aBepmansHa ¢aza ininianii neitianas. ®nopansauii cruMyi. I'opMoHansHaTeopis NBITIHAS
M.X. Yaijinaxasa. MexanisMu JeTepMiHaIii cTari y pOCIMH, BIUIMB 30BHIIIHIX yMOB. @JopajibHMi
Mopdorenes. I'eneTnunnii KOHTPOJL mepexoiy H0 HBITIHHA. Di3ionoriudi MeXaHi3MH 3alAICHHS Ta
3aILTIHEHHA B pocinH. Dizionozia 6ecemamusHoz0 pOSMHOICEHHA POCIUH.

CucremH peryasmii Ta inTerpauii pociauH.

[TonsTTs roMeocTasy, emirenesy. CekperopHi GyHKIii pociHHEOrO opradizMy. Sisuine anenonarii.
Jlerki BHfineHHA pocuuH ((itoHmEAE). BHYTPIHBOKIITHHHI CHCTeMH perynsnii. MeraGoniuna
peryJIsmis — peryismis Ha pisai ¢pepmenTis. [3octepruna Ta anocrepmana perynsmis. [lusaxn perymsimii
akTHBHOCTI (pepMeHTiB. MeMOpanna peryisuis. Cucrema MemOpaHHHX XeMo-, (oTo- Ta
MexanopenenTopie. 'emerwuna perynsmis, i ¢yskuii. Mixxritaaai cucremu perynsuii. Tpodiuna
perymanis. Enexrpoizionoriuna peryminis. ®itoropMoHanbHa perysinis. CHrHaIbHI CHCTEMH peakii
POCIIHH, ToApa3muBicTs. [TompasHioroui dakropu. MexaHi3Mu penemii B pocTMHHOMY OpraHisMi. Ssuima
napa6io3y, napanexpo3y. [loapasnusicTs i peakiis pocaHH Ha (PaKTOPH 30BHIIIHBOIO CEPEAOBHINA.

®izioJoris crilikocTi Ta aganTanii pocHH 10 GAKTOPIB 30BHIMIHLOI0 CEPEIOBHINA.

TTOHATTA CTpecy, cTilikocTi Ta aganTtanii. Disionoris cTpecy, MeXaHi3MH CTpeCy HAa KIHTHHHOMY
piBHi, opramisMeHHOMy i momyJsiiiiHoMmy piBHI. Bumm amanranii — ¢inoreHeTddHa, OHTOICHETHYHA,
AKTHBHA, TACHBHA aJaNTalis, akmMaiis, akTiMaTr3anis. 3araibHi MEXaHi3MH CTIHKOCTi Ta CTPYKTypa
ajanTaniiHoro mponecy. Mexanismu ananrtaunii pocmmH. ®asa cTpec-peaxuii, pasa cmenianizoaHoi
anantanii. ITocyXo- Ta *kapocTiiikicTe pociuH. X0JI0J0- Ta MOpo3ocTilikicTs pocmun. ConecTilikicTs
pocmus. CTiliKicTh POCIMH 10 LIKiZHHEKIB i XBopoO. ®itoiMyHiTeT. CTIHKICTH POCIIHH 10 TEXHOICHHHX
¢axropis.

3 ®@iziosoris JIOAHHH TA TBAPHH

Dizionoziuna XapaKmepucmuKa op2anizmy i OCHOGHI 3aKOHU 11020 OiAILHOCH AK CUCTEMU.
B3aeM03B’ 130K MiX CTPYKTYpPOIO Ta pyHKmicro. KopoTka XapakTepHCTHKA €/IEMEHTIB SK YACTHH i
dyHkwiit opramismy. Bikosi Ta crateBi ocobmuBocti dynkuii. QyHKIil KIITAH, TKaHHH, OPraHiB,
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(izionoriunmx cucrem opranismy. OcHOBHI (i3ionoriuni BIacTHBOCTI opraHiaMy — 06MiH pedoBHH Ta
€HEPIii, II0[pasHEHHs, 30y JUIMBICTb, PiCT, CAMOPETYIISILis, PO3BHTOK, CAMOBIITBOPEHHS, MPHCTOCYBAHHSL.
®Diziosoria 30y LIHBHX CHCTEM.

Tamm 36y ymaBux knitus. IToapasimBicTs, 30y AMBICTS K OCHOBA PeaKIlii TKAHMHE HA IOPA3HEHHS.
30y DKeHHs 1 raTbMyBaHHA K JISUTBHI CTaHU 30Y/UTHBOI TKAHHHM.

Cyuachi ysenenns npo OyzoBy i ¢pynxuii memGpan 30y/maBax KiiTeH. [onni kanam MeMGpan, ix
BumM, Qynkuii. MemOpannuii notennian cuokoro (MII), MeTomm peecrpanii, mapaMeTpn, MexaHi3Mu
noxomxenns. ®izionoriyna poms MII.

®izi0OriuHi BIACTHBOCTI HEPROBHX BOJIOKOH. XapaKTepHCTHKA HEPBOBHX BosokoH Tany A, B, C.
AKCOHHHMI TpaHCIOPT, H{oro polb y peamizanii Tpodiuynux dyHKLil HelipoHa.

Chumnarc, #ioro 6ynosa, pynxuii. Kinacudikamis cunancis.

Iorennian xiameBoi mnactuakd (IIKII). disionoriuni MexanisMu GJOKagH HEPBOBO-M’S30BOT
nepejaadi.

3araanna gizionoris m’s3is.

MexaHi3sMH CKOPOYECHHS MOTIEPEYHO-MOCMYTOBAHAX M’ 5#3iB. MexaHi3Mu noeHaHHs 36y DKeHns Ta
CKOPOYEHHS Y IONIEPEYHO-TIOCMYTOBaHMX M S30BHX BOJIOKHAX. DYHKIIIT 1 BIACTHBOCTI CKEJIETHHX M’ 531B.
HeiipoMoTopni omuauni. Exexrpomiorpadis. Pyxori oqueni.

I'nageneki M’s134, iX THIOH: MOHOYHITapHi, MyIbTHYHITapHi, 3Mimani. [Toeauanns 36y pxeHns i
CKOPO4YEHHH y IVIaZieHbKHX M’a3ax. OcoOMBOCTI MEXaHi3My CKOPOYCHHA ITIaleHbKHX M’ A3iB. IHepBalis
TNIAJCHBKHAX M 931B.

3araabHa ¢iziosorisa HepBoOBOi CHCTEMH.

Heiipon sk cTpykTypHO-QyHKIioHansHa oguauns [{HC. Buan meiipowis, ix ¢yuxkmnii. Iponecu
30ymxenHs Ta ranpmyBanaa y ITHC. Hetiporiis, i1 pysknionansae 3HauenHs. B3aeMonis Mik nponecamu
30y DKeHHS 1 TaIbMyBaHHS AK YMOBA 3/iiCHEHHS peJIeKTOPHHEX aKTIB (CHHEPriYHHX, aHTATOHICTHYHHX,
naHmoroBux). IlpuHimn nepexmodeHHs, PEeOHIPOKHICTH, MOJETIIEHHS, OKIIO3is, 3BOPOTHHIA 3B SI30K,
sarajlbHU# i KIHIEBHM NUIIX, JOMIHAHTH.

Pednexropuuit npuaimn gismbHocTi ITHC. Peduexc, pedexropamii nusx, GpyHKuil #oro JaHOK,
MeXaHi3MH KoJyBaHHs Ta iepejadi ingopmailii mo pepaeKTOpHOMY HUIAXY .

®iziosioria pizHEX BiILIiB HEPBOBOI CHCTEMH.

CruHHEAR MO30K, PoJib cTOBOYpa MO3KY B peryJisiii pyxosux dymukiii. Husxinni pyxosi nposiaui
IUIIXH, iX polb Yy peryiamii akTHBHOCTI ainb(a- Ta rama-moroHeipoHiB. Pois 3aaHBOrO MO3KY,
(YHKIIOHATILHO-CTPYKTY pHA OpraHisais Mo304Ka, ioro adepenTHi Ta eepeHTHI 3B’ 43KH, iX dizionoriyna
poiib. Ponb GazanbHUX sijiep y peryismii pyxoBux (yakuiii. @yHKIioHaTEHA Oprafizalis 0a3anbHUX A7ep Ta
3B’13KH. POJIb MOTOPHEX 30H KOPH B peryianii pyxoBux ¢yHkuii. [lepesjada cHrHaiiB Bii MOTOPHHX 30H
KOpH JI0 M’ 43iB.

Inrerparuena ¢yukuis JIHC B opranizanii pyxiB. Y4acTs peTHKyIspHOI GopMariii B iHTerpaTuBHii
gisuieHOCTi [THC. AMminocrienudigni cucreMu Mo3Ky. IHTerparuBHi QpyHKuii TanaMyca.

dizionoris aBTOHOMHOI HEPBOBOI cHCTEeMH Ta il poas y peryaamil GpyHKmii.

CTpyKTypHO-(YHKI[IOHAIbHA OpraHi3allis aBTOHOMHOI HepBoBoi cHcTeMd. CHMIaTHYHHIA,
napacUMIaTAYHHN Ta MeTaCHMIIATHYHHH BiJIiM aBTOHOMHOI HEpBOBOi CHCTeMH, ix ¢yHkumii. Poms
JiMOIYHOI CHCTEMH, KOPH BENMKHX MiBKYIb, PETHKYJApHOI ¢opMamii, MO30YKa, CHHHHOIO MO3KY B
peryJiii BereratuBHUX (QyHKUil. Bererarusai pedrekch. Bikosi 3MiHH BEreTaTHBHOI HEPBOBOI CHCTEMH.

InTerparuBhi pyHKIIl ro;I0BHOI0 MO3KY.

dizionoriuna aHaTOMis KOPH TOJIOBHOTO MO3KYy. AHaTOMiuHi Ta QyHKIiOHAIbHI 3B’S3KH KODH
rOJIOBHOT'O MO3KY 3 TAJIaMycoM (TalaMO-KOPTHKAIBLHA cucTeMa) Ta iHmuME crpykrypamu [{THC.

I'ymopanbna peryiasinis ¢ynkniii opramizmy. ®iziosoris 3a;103 BHYTPIIHBOI cexpenii.
Pouis ropmonis y perysasimii pynaxmiii opranizmy.

PETYIISIIii, poJib 3BOPOTHBOTO 3B°A3KY B peryJuiiii. B3aeMo3B’ 430K HEPBOBOI Ta IyMOPaJILHOT pEeryJIsilii.

C1pyKTypHO-YyHKIlIOHA/IEHA OpraHi3ailis eHA0KpHHHOI cHcTeMH. EHIOKpHHHI 3271033, €HAOKPHHHI
KJIiTHHH, iX ropmMonn. @yHkuii ropmonis. OCHOBHI MeXaHi3MH J1ii TOPMOHIB.
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disioJioris cHCTEMH KPOBI.

PimuaHi cepemoBuma oprasizMy. IToHSTTS Npo BHYTpIIIHE cepefioBHINe opraHisMy. I'omeocras i
ioro perysnis. Kpos. ITorstrs npo cucremy kpoBi. OcHoBHi dyuxiii kposi. Ckiaj i KibKicTs KpoBi y
momund. ITokasauk remaroxkputy. OcHOBHI (pi3i0/I0Ti4HI KOHCTAHTH KPOBi, MeXaHI3MH iX peryii. 'pymm
kpoei: cucremu ABO, CDE, pesyc-cucrema Ta in. Meronu Bu3HadeHHs rpyn Kposi. I1paBuiia nepenuBanas
kpoei. KporoTeopenHs Ta iioro perysiis. Bikoei 3MiHH cHCTEMH KPOBI.

®@izioorisi cHCTEMH KpoB0o0iry.

Mopdo-dpyHKnioHaTbHA XapaKTepHCTHKA CHCTEMH KPOBOOOIry, ii poib B OpraHismi.

Bynosa cepus, iioro ¢yuxuii. Cepuepnii M’s13, Hioro 6ynosa, dyuxnii. ®izionoriumi BIacTHBOCTI
MioKapna Ta iX ocobmmBocTi. ABTOMaTH3M cepid. [lotenmian nii aTunoBux KapaioMiomnuTiB. [IpoBigHa
cucreMa, i QyHKIiOHaNBbHI 0COONHBOCTI, MBHAKICTh NPOBEACHHA 30y/DKEHHA MO CTPYKTypax Cepiis.
IMotenmian nii THmoBux kapmiomionuTiB. CepneBmit muxi, ioro ¢asoBa crpykrypa. CucremHmit
KpoBooOir. @yHKIOHANBHA KiIacH(ikalis KpOBOHOCHHX CyAuH. Mikpoumupkymsmis. ®isiomoriuna
XapaKTepHCTHKA €MHICHHX cyauH. Perymsimis cmcremHoro kpoBoobiry. HepmoBi Ta rymopaisHi
MeXaHi3MH peTyJIsiiii KpoB’ sHOTO THCKY.

®Diziosoris cHCTeMH JHXAHHS.

ByznoBa Ta QyHKIiT cHCTeMH TAXaHHs. 3HAYCHHS JUXaHHS Ui opraizmy. OCHOBHI eTaIu Ipowecy
nauxanHy. 3orHimHe nuxanHg. JuxaneHuii nukl. @izionoriyvda XapakTepucTAKA HXAIBHUX IUISXIB, 1X
¢yuxuii. 'az006Min y nerensx. Tpaucnopr rasis (021 CO2) xpos’1o. Kucnepa emHicTs KpoBi. Perymamis
muxanns. Crpykrypu ITHC, mo 3a0e3niedyrors quxanbHy nepiofuky. Bikosi ocoOnuBocTi AUXaHHS.

@iziosI0ris CHCTEMH TpPaBJICHHS.

CyTh mpolecy TpaBlieHHS, XapyoBa MoTHBalis. @i3ioNoriyHi OCHOBH Tronody i HaCHYCHHS.
VsBlieHHs PO Xap4oBuil neHtp. IliATpuMaHHs CTANTOCTI BMiCTY NOJKHBHHX PCUOBHH Y BHYTPIITHEOMY
cepenoBui. Bynosa Ta ¢yHnkuii cucremu Tpasnenns. TpaBHu KaHam Ta TpaBHI 3an03H, iX QyHKii
(cexpertisi, MOTOPHKA, BCMOKTYBaHHS).

®diziosorist 06MiHy pedoBHH i eHeprii.

3araibHi DOHATTA 0o 0OMiH pedoBHH B opraHizMi. OOMiH PeHOBHH Mi OpraHi3MOM i 30BHIIIHIM
CEpEIOBHINIEM SK OCHOBHI yMOBH JKHTTA i 30epeiKeHHA romeoctasy. IliacTudHa i eHepreTH4Ha poIb
XapYOBHX pedoBHH. Bananc HaXOXKEHHS | BATPAT PEYOBHH.

Enepretrunnii oOMin. OpraHiaM sk BiIKpHTa TepMOJHHaMiyHa cHcTeMa. Exeprernynnii 6amaHC
opramismy. ®ismuna kanopmmerpis. KaiopiliHa WiHHICTE pPi3HMX XapyoBHX peyoBHH ((isMuHa Ta
¢izionoriyna).

diziosorig cucTemMn TepMoperyasmii.

CraiicTh TeMIepaTypH BHYTPIlIHEOIO CEpEeIOBHINA K HeoOXiZlHa yMOBa HOPMAJILHOTO IIPOTIKaHHS
MeTabomunuxX npoiecis. ITolikinoTepmis, romoiiotepmis. Temneparypa Tia moauHH, i 706081 KOIMBaHHSL.
Temmnieparypa pi3HUX JiISHOK MIKiPH i BHYTPIlIHIX Oprais moxusy. @isHyHa i XiMidHa TePMOpEry JIALis.
Ilepudepuuni Ta HeHTpaIBLHI TEPMOPELEIITOPH.

diziosioris cucTeMH BUALICHHS.

disionorigna cucTeMa BH/iIEHH, il Oy0Ba, pyHKii. Opranu BHALICHH (HEPKH, HIKipa, JEreHi,
TpaBHMii KaHan), iX y4acTh y TiATPUMII TomMeocTasy opraHisMy. HHpKkm sK OCHOBHi OpraHd BHILTEHOI
cuctemu. OCHOBHI IPOIIECH CEY0yTBOPEHHS: KIy004KoBa (hinbTpallis, KaHaIbIeBa peabcopOLis, CeKpeLis.
MexanismMu Kiny6GoukoBoi (inbrpauii, ckTax HepBHHHOI cedi. Peryismis MBHAKOCTI KIyOo4KOBOL
dinprpanii. Peabcopbuisn B Kananblyix, 1i MexaHi3MH. Bujinenna cedi 3 opranismy, perymanis. Meroau
nociimpKkeHas QyHKIii HUpOK. BikoBi 3MiHH C€4OYTBOPEHHS i CEYOBHILICHHS.

®diziosoris penpoayKmii.

Cranii BixTBOpeHHS ((POPMYBAHHS CTATEBOro JO3DiBaHHA, CTATEBOI MOTHBANii Ta ii peatisanii,
BariTHICTH, OJIOTH, FO/LyBaHHS MOJIOKOM JMTHHH, 1 BUXOBaHHS).

AmnatoMmo-isionoriuni OCHOBM BiXTBOpeHHA. Perymsmis crareBux QyHkuid. besymoBHO
pediekTopHEH MexamisM (adepeHTHa, HeHTpanbHa i edepenTHa nankh). CrareBi peduexcu XKiHOK i
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IIO.J.IOBiICiB. ®disionoris craresoro akty. ®izionorivHi 3aKOHOMIPHOCT] BariTHOCTI i OJIOrOBOTO aKTy. BikoBi
3MiHH BiZITBOPCHHA.

Di3ioI0risi CCHCOPHHUX CHCTEM.

ITonaTTS PO CEHCOPHI CHCTEMH a00 aHaJI3aTOPH. 3HAYCHHS CEHCOPHUX CHCTEM Y ITi3HABAHHI CBITY.
Cucremunii paxTop cipuiiMaHHs1.

CrpykrypHo-pyHKIioHa/IEHA OpraHizalis ceHCOpHOI cucTeMu. Penenropu: Knacudikaris, OCHOBHi
BIIACTHBOCTi, MeXaHisMu 30y/mkeHHs, ¢yHknionansHa nabimbaicts. Perymsmis ¢ysxuii penentopis.
TonsTrs npo penenTupHe noje i pedurexcoren i 30HH. MeToM JOCiKeH s 30y IMBOCTI PELIEIITOPIB.

4 Mikpobionoris

IIpnpona mikpoopranizMis Ta pyHKIioHATLHA ATOJIOTIS.

IlonoxxeHHs MIKpOOpraHi3MiB y IPHPOZi: 3araibHi BIACTHBOCTI, THIOM KIITHHHOI Oprasisamii,
madepennupoBky. OCHOBHI 03HAKH, SKHMH KOPHCTYIOTECS B TaKCOHOMii. BijiMinHOCTI B opraHisamii Ta
¢ysxmionyBaHHi €yKapiOTHYHOI Ta NPOKAPiOTHYHOI KINTHHH. 3arajbHa XapaKTEpHCTHKA HPOKApioT:
pi3HOMaHITHICTE MOp(osoriyHux (opm, Bapianii po3mipis, MeTabomiuHi 0COONIHBOCTI, OCHOBHI rpymH
Oaxrepiii.

TakcoHOMiuHI migpO3aiMM NpOKapioT: BiAMIHHOCTI B OyIOBi KIITHHH  MiKOIUIasMm,
rPaMIIO3UTHBHUX Ta rpaMHeraruBHUX Oakrepiii. ['pamueraTuBHi Gaktepii: Mopdoloris, THIH AiTeHHS,
crnocobOu mepeMilmeHHs, 0COOIHBOCTI OOMIHHHX MPOIECIB.

Meromm BuBYCHHA Oy/I0BH MIKpOOpraHi3MiB: Je3iHTerpamis OakrepiaibHAX KIITHH, BHIUICHHA
CYOKJTITHHHHX CTPYKTYD.

PosmizHaBaHHS Ta nMTONOriYHE BHABNICHHA OakrepianpHux saep. Slnepuuii amapar Gakrepiii:
0cobIMBoCTI GaKTepiaIbHOI XpOMOCOMH, HEXPOMOMCOMHI (PaKTOPH CIIaZKOBOCTI.

IoBepxHeBi CTpYKTYpH MpOKapioT: Jokamizamis, OymoBa, XiMiYHAH CKIajd, OCHOBHI (DYHKILI.
BaktepianbHa 1masMaTHyHa MeMOpaHa: jokamizamis, OyjoBa, XiMiYHME CKJiaJ, OCHOBHI (YHKIIi,
opramizamia. Kmituana criaka: Oynosa, XiMmideME cKinaj, ocHoBHI ¢yskmii. Poms MeMOpanm y
KHUTTEAISUIBHOCTI Ta po3MHOXKeHHI Oakrepiii. Ocobmmeocti BiaMIHHOCTI OYyJOBH KIITHHHHX CTiHOK
rpaMIo3UTHBHUX Ta TPaMHETaTHBHAX OakTepiii, 3B’ 130K Mik Oy 10B0I0 CTiHKH Ta hapOysanus 1o I'pamy,
Yy TJIMBICTIO 710 OiONUAHUX PEHOBHH.

CooporeHes, THIIH clIOp Y MIKpooprasi3miB Ta ix 0i010ri9Ha pob.

OcHOBHI BIAcTHBOCTI BipyciB Ta iX BiIMiHHOCTI BiJ iHIMMX MikpoopraHi3miB. OcobmmBocti
knacu(ikanii Bipycis. Byiosa Bipycis i Mopdooriuni THITH BipycHHX KancHAiB. XiMi9HHUH CKJIaJ BipyciB.
JTBi asm xuTTEBOTO MEKNY BipyciB. XapakTepuCTHKA PENPOAYKIii, Sk crnoco0y pO3MHOMXEHHS BIPIOHIB.
dopmMH Ta MEXaHI3M B3aeMOJii BipyCiB Pi3HHX CHCTEMaTHUHHX Py 3 KIITHHOIO-X0381HOM. OcHOBHI (azn
B3aeMoZii ¢aris 3 GaKTepiabHOI KIITHHOIO. XapaKTepHCTHKA PI3HAX BapiaHTIB pemumKaiii BipycHHX
reHoMiB. SIBHINE Ji30reHil, SK OKpeMuii BapiaT BiporcHii. XapakTepHcTHKa iHTepdepeHII Bipycis.
OcHOBHI HanpsaMkH npodinakTuanoi 60poTHOH 3 BipycaMH.

®diziosoris Ta dioximis MikpoopranmizMis.

Crioco6u icHYBaHHS IPOKApioT: JDKepesia €Heprii, JOHOPH i aKHeNTOpH eJEKTPOHIB, JDKEpena
pyriremo. Knacudikamis MikpoopraHismis o cnocod0aM OTPHMaHHS €HEprii Ta crocoOy >XKHBIEHHS.
VMOBH BHpOIIYBaHHA MIKpOOpraHi3MiB: 3Ha49eHHS CKJIAQJy KHBHIBHHX CepelloBHLI, pH, celeKTHBHHX
CepeIOBHIIL, acpallii, TeMIepaTypH.

Tunm JKEBICHHA MiKpoopraHismiB. Xap4oBi moTpeOH Ta (QakTopH pocty. KupiaeHHs
MiKpOOprafiamMiB: MeXaHi3M HAJXODKEHHS JKHBHJIBHHX PEYOBHH B KIHTHHY, IOYATKOBi CIONYKH IS
GiocunTesy, JKepena eHeprii.

3araneHa  XapakTEpHCTHKA CHOcO0iB  OTpHMAaHHS  €HEprii  IpOKapioTaMM, JMXaHH:
Mikpoopranizmis i #oro Tamm. ®izionoris AMXaHHs, 0COGIHBOCTI HEIOBHOTO OKHCIICHHS.

onarts npo 6poxinus. Tuma Gpoxiras (poboru B.H. Illanommnkosa). I'mikomiTayHml mUBsIX
po3mazy ByTJIeBO/IiB. BpoiHHs SK NUIX OTPHMAHHs eHepril aHaepOOHAMHE MiKpOOPTaHi3MaMH.

XeMmocunTe3. XeMOCHHTE3YI0Yi MikpoopraHi3my, ix ocobmmBocti. bakrepianenuii GporocunTes,
fioro oco6mBocTi. XapakTepHcTHKa (POTOCHHTE3YIOUHX IIPOKApioOTiB.
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Picr i posmuoxenHs MikpoopranizmiB. ®Disionoris poctry Oakrepiii B mnepiogmuHili Ta
OesrnepepBHiii KyJIbTypaX, KOe(illi€eHT pO3BEICHHS.

Posnoscromkerns MikpoOiB Ta iX polib B KpyroBopoTi pedoBHH y npupoxni. Kpyrosopor asory.
Pone Mikpoopramizmie B mpoueci amomnidikamii. Asordikcamis. CuMOioTHUHI Ta BiTBHOXHBYYI
asotdikcaropu. Poboru C.H. Bunorpancskoro. Mexanizm azotdikcanii.

YyacTts OakTepiii y nepeTBopeHHi Byriemo, Gocdopy, cipku Ta 3ami3a. Pons MikpoopraHi3mis y
TPYHTOBHX Ta I€OJIOTIYHHMX mporecax. bakTepiaibHe BHIYTOBYBaHHA METaliB Ta NEPCIEKTHBH Horo
IPOMHCJIOBOrO BUKOPUCTAHHS. 3arajibHa XapaKTepHCTHKA TITOTpoHUX GakTepiii.

Mpomucaora mixpobioaoria Ta anTubioTHicn.

Bukopucranns nponecie OpoiiHHS Ta GiocHHTE3y MIKpOOPraHi3MiB Y IPOMHUCIIOBHX MacliTadax s
OTPUMAaHHs IHHKX IPOAYKTiB. MOnoYHOKKCIE OpoAiHHA Ta HOro 30y IHMKH, XiMi3M i 3HAYCHHA B XapyoBii
npomuciosocti. CnuproBe OpoxiHHA, #Horo THmM, XiMizMm i 30ymHuKH. AneroHO-OyTHIOBE GpOmiHHSA:
nBo(azHiCTE mporecy, 30YAHAKHE Ta iX BiIHOMEHHA 10 MACIAHOKHCIINX OaKTepiii.

Mikpobiosioriuni ciocobu oTpUMaHHS KOPMOBOTO GiUIKY Ta aminokucioT. KynsTypH, cHpoBHHa,
OCHOBH TeXHOJIOTii. BHpOOHHITBO MikpoGiomorivHux 3ac006iB 3aXHMCTY POCIIHH Ta GakTepialbHuX K0OpHB.
Hpo;[yueﬂm ITpenaparu, sKi BApoOIIsie HpoMHCIOBicTh. biocunTes dpepmentip. CeeKiiss BHCOKOAKTHBHHX
npoayuenTis. OCHOBHI eTany BUpoOHHITBA hepMeHTiB. BukoprcTanHs B HAPOTHOMY FOCIIOAAPCTBI.

Mixkpo6iosnoriysa Tpanchopmaris pedoruH. Tpancdopmariis crepoinis. Mikpoopranizmu, sKi
BUKOPHCTOBYIOThCS IIPH TpaHchopMalii pedoBHH.

TunoBa cxema MiKpoGioIOrTIHOT0 BEPOOHHUITBA: JKHBHJIBHI CEPEIOBAINA, OUHMINEHHS i CTEpHIII3allis
TOBITPs, OTPHMAHHS IIOCIBHOTO MaTepialy, BAPOOHHYE KyJETURBYBAHHS, KIHETHKA POCTY MiKpOOPTaHi3MiB,
BHIiJICHHS KiHIIEBOIO IPO/YKTY, KOHTPOJIb BAPOOHHIITBA IIPOXYKTIB MIKPOOHOTO CHHTE3Y.

INosATTs Npo aHTHOIOTHKH, OCHOBHi BilacTHBOCTL. Ilpmamuma xnacudikanii aHTHGIOTHKIB.
TIpupo/Hi Ta HAMIBCHHTETHYHI aHTHOI0THKH, OCHOBHI KJIACH.

Cenexnis MiKpoopraHi3MiB — IPOAYIEHTIB aHTHOIOTHKIB. MiHIMBICTE NMPOAYNECHTIB, METOAH
IATPUMAHHS aKTHBHOCTI (aHaniTHuHA cenekuis) i 36epiranEs KymbTyp. I'eHeTHYHi OCHOBH CEJEKIil
IIPOAYLEHTIB AHTHGIOTHKIB, MPUHIMIHE T2 METOH. Polb MyTareHHUX (akTOpiB B CeNEKIii HPOJAYLEHTIB
aHTHOIOTHKIB.

Bionoriuni ocHOBH dhepMeHTaIlii aHTHOIOTHKIB Ta 3aralbHi IPHHIAIE TEXHOIOT] X BAPOOHHITBA.
OcHoBHI cTazii mponecy BHPOOHUITBA aHTHGIOTHKIB: MArOTOBKA MOCiBHOTO MaTepiaiy i pepmenTtanis,
XiMi4Ha OUMCTKa, CymmKa i (hacoBKa aHTHOIOTHKIB.

BrkopHCTaHHS aHTHOIOTHKIB Y Me/IUIMHI. BAMOTH, SIKi 33CTOCOBYIOTH JI0 AHTHTOIOTHKIB MEIHYHOTO
npusHavenns. OCHOBHi MeXaHi3MH Jii aHTHO10THKIB Ha MiKpoOHY KiiTHHY. CTilKicTh MIKpOOPraHi3MiB 10
apTHOiOoTHKIB. BioXiMiuHi Ta reHETHYHI OCHOBH CTilKOCTI.

BHKOPHCTaHHA aHTHGIOTHKIBY iHIIMX rayy3sx: BeTCpHHApii, TBAPMHHHULTBI, POCIMHHUITBI, SK
Xap4OBHX KOHCEpBaHTIB, iHriGiTopis.

I'enernka mikpoopranismis.

CprKTypHo-q)ymcmOHaJIbHa opraHizanis reHoMy npoxapwrm Perumikaris 6a1('rep1aan01
XpoMocoMH i depmenTH, ski GepyTh B Hili yuacTs. Cnankoa MiHIMBICTb y GakTepiii Ta il MexaHi3MH.
Mytanii y 6akrepiif, yacToTa ix BHHUKHEHHS, METOH Bmﬁopy Ta merrm&bucaum MyTaHTiB. ['eneTnuna
pexoMGiHanis Ta crioco6u mepeadi 03HaK y GaKTepiii: KOH orauis, TpPAHCAYKILS, tpanchopmanii.Ctats
y GakTepili. BEKOpHCTAHHS METOAY KOH IOratii /s moGy I0BH reHETHIHO! KAPTH XPOMOCOM.

HoBuii HampsMok y GioTeXHOIOTII — KOHCTPYIOBAaHHS IITaMiB i3 3aJaHAMH BIACTHBOCTAMH Ha
OCHOBi OTPHMaHH TiOPHIHHX MOJEKYI JIHK. BeKTopH, W0 BHKOPHCTOBYIOTECS B reHHiil imKeHepii.
ITnazmigy, ix MOJICKy IsIpH opram3au1x Ta OCHOBHi BiiacTaBocTi. Tparcmo3onu GaxTepii, IX BIacTHBOCTI
Ta BAKOPHCTAHHS B TeHHi# irmkenepii Ta 6ioTexuHonorii. OcHoBHI mpuiiomn orpumanHs riopuganx JIHK,
BReZIEHHS iX B GakTepiansHy abo iHmm KTiTHHE, KiOHYBaHHS. CTBOpEHHsS TEXHOINOIil BHPOOHHITBA
iHTephepoHy, iHCYNliHY, COMATOCTATHHY HA OCHOBI CKOHCTPYHOBAHHX IITAMIB.
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5 bioximin

binkn i pepmenTn.

Homenxnatypa aminokucnoT. KwucioTHO-OCHOBHI BiacTHBOCTI  aMiHOKHCHOT. Ximiumi
BJIACTHBOCTI aMiHOKHCHOT. [lentiau i nenrrorn. OcoGIMBOCTI MENTHIHOIO 3B S3KY.

Bionoriuna posb Ginkis. Knacudikamis 6inki 3a 6y0BOI0 i reOMETPHIHOI0 (OPMOIO MOJIEKYIIH.
Ilpocti Ta cknammi Gimkn. Meromu excrpakuii Ginkis. IleperEBa crpykTypa 6inkiB Ta Meromm ii
Ba3HaYeHHs. Criocobn Momudikaiii nominentaaaoro nanmora. I'omomorigai 6imku.

IIpocTopora crpykrypa Ginkis. Tlonarra xondopmanii i koH}irypamii Ta 3B’I30K MHX HOHSTS.
IlepsuHHa, BTOPHHEA, TPETHHHA, YCTBEPTHHHA CTPYKTYpa 6inkis. Chii, o cTabiiisyioTs KoH(opMaIiio
MOJIEKY I O1IKY.

DepmeHTH — QyHKIIOHANBHI OJMHHI KIITHHHOrO MeTabomnisMy. CrienudiunicTs A dpepMenTiB.
OcHosu pepmenTaTHBHOI KiHeTHKH. [30depMenTH. MyIIbTH(EPMEHTHI KOMILIEKCH Ta iX peryIsmis.

OcHoBH DioeHEPreTHKH KHBOI KJIITHHH.

AT® - enepreruuna BamoTa KiiTHHH. Bucokoeneprernuni ochopunbopani cnonyxa. AT®-
nuki. Ximiuei BractEBocTi AT®, rifiponiz i BelnWYMHA BiIBHOI CTaHAApPTHOI eHeprii rifpomisy, ii
3Ha4yeHHs B HaTHBHUX yMoBax. HAJIH i HAJZI®H six Hocii eHeprii y BHIIA/i BiTHOBHHX €KBiBaJIECHTIB.
CyOxniTHHHA opraHizanis MeTaboizMy.

CrpykTypa MITOXOHHpiHi Ta XapakTEepHCTHKa HOCIIB AmxansHOro nanmoora. OxucmoBansHO-
BiIHOBHI peaK1lii, CTaHJapTHHI NOTEHIiaJ COPSKEHO] OKHUCIIIOBAIBHO-BIHOBHOI napu. Jlanpor nepebiry
eJIEKTPOHIB — CHCTEMa OKHCITIOBAIbHO-BITHOBHAX peakiiii. [aribitopu quxansHOro naHmora. Mexanism
raJbMyBaHHA JaHmory mepebiry enexktposiB. OxucmoBanbHe (ochopmwmosanns. Pos'emxaysadi
okucmoBankHOro (Qocpopmwnopanas 1 auxanHs. Crpykrypa AT®-asm. PoGora AT®-azm.
XemiocmoTtrgna Teopis I1. Mitgenna. Yennouri MexaHi3M# OKHCIIEHHS mo3aMiToxoHapiansaoro HAJTH.
MikpocomaabHe OKHCICHHS.

Kara6oaivai misxa MeTabostisMy BYTJIeBOXIB.

IleperBopeHHs ByIJICBOJIB Yy LUIYHKOBO-KHMIIKOBOMY TpakTi. I'ikosniz — HeHTpaipHH HUIIX
katabomismy Oinemocti opranizmis. JIBi cranii riuikomnizy. @ochopHiarOBaHHS NPOXYKTIB TIKOMI3Y 5K
MEXaHi3M KoMmapTMmeHTamii mpomecy. Peakitii i ¢epMeHTH IIKOMITAYHOrO NmUILXy. MexaHisM
cybcrparHoro dochopumonanns. [lnsxu Bukopucranns HAJIH. Enepreruxa rnikomzy. PospaxyHok
KLUTBKOCTI BUIBHOI CTAHJAPTHOI €HEprii NPH PO3KIaki OJHI€l MOJICKYJH IMIOKO3H. Peryismid rimkomisy.
Perymsropui QepMeHTH, eHepreTHuHe copsokeHHA. [nmikomitwami oTrpytd. Peakmii Ta depmenTu
aepobHOro mLIAXy. [JKoreHomi3, #Horo MexaHi3M 1 @OCHAOBHICTE peakmiii. Perymamisa
rmikoreHdochopunazyu musxoM kopareHTHOI Momudikanii. I'opmonansHa perymanis mpomecy. ITlmsx
MOHO-, Ji- 1 HOJIICAXapHIiB IO IIKOJi3Yy.

IIpomionoBokucie Opoxinas. MoIOYHOKHCIIE Ta COHPTOBE OpOMiHHSA. ANBTEPHATHBHI IUISXH
po3knaay ByrieBojiB. [leHro3ohochaTanit uKi.

Pobora [HPYBATAEriIPOreHasHoro KOMIDIEKCY. ®epmeHTH i Ko(hepMeHTH
HipyBaTeriiporeHasHoro KoMiviekcy. Perylisnis nepeTBopeHHs nipyBary B aneTi KoA.

IcTopis Ta MeTOX BiAKPHTTA MUKIY TpHKapOGOHOBHX KHcIOT. Peaknii Ta pepMenTH MUKy, BiciM
cragiii IITK. Biomoriyna mpoumiieHicTs mukiy. JlerigporeHasm HUKIy TpHUKapOOHOBHX KHCIOT i
pospaxyHok Kinbkocti AT®, siki cunTe3yrorbes 3a oqul o6ir makiy. Perymsmis LITK, nponykru muxmy
AK PEryaATOPH IJIIKOMITHYHOrO NUIAXY. AHAILUIEPOTHYHI peakiiil MHKIy. 3HaYeHHs aHAILIePOTH3MY IJIA
MisTIBHOCTI CEepIeBHX M'A3iB 1 CKeleTHHX M'A3iB. [niokcumatHuii muka. BukopHcTaHHA NPOMIKHEX
npoxykriB LITK B meraGomnizmi oprasizmy.

BiocunTes ByriieBoAiB B TKAHAHAX TBAPHH.

IIlax rmoxoneoreHesy. CiM peakuiii, Aki 3aranpHi Jud TIiKomi3y i rmrokoHeoreHesy. Tpu
006iroBi muisixd, ocobnmpocti (epmentiB. Eneprerwuni BHTpaTH rimokoHeoreHesy. IlopiBHsHHA 3
ITiKOJMITHYHMM IUISXOM. PerMmpoKHa peryJisiis IMiKoNi3y Ta IIOKOHEOreHedy. YdacTh MeTalboIiTiB
IITK Ta amMiHOKHCIIOT Yy IIpoIIeCi MIIOKOHEOTeHEe3y.

[NopymeHHs BYTJIEBOAHOIO OOMiHY.

OxuCcHEeHHS XUPHHAX KHCJIOT B TKAHHHAX TBAPHH.
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Poskian JNimifiB y IUIYyHKOBO-KHIIKOBOMY TpPakTy. AKTHBAIlis JKMPHHUX KHUCIOT, TPH €TallH
aKTHBAIlii, MOTPAILISHHS XHPHHX KHCJIOT B MITOXOH/pPiIO. beTa-OKHCHEHHs XHPHHX KHCIOT 3 MapHOIO
KiIBKiCTIO aToMiB Byriemo. Peaknii Ta pepmenTu nepimoi crajii okucnenHs. PospaxyHsku Kinbkocti AT®
i anernn-KoA, siki yTBODIOIOTECA Ha Tepimii crafii. J[pyra cTais OKACICHHA JKHPHHX KHCJIOT Yepes3 HKIT
JTAMOHHOT KHc10TH. Po3paxyHku Kinbkocti AT®, sika yTBOPIOETECS 3 OAHIET MOJIEKYIH KHPHOI KHCIIOTH.
OKHCIIeHHS JKUPHHEX KHCIOT 3 NoABilHIMY 38's3kamu. HeoOxinricTh ogaTkoBux depmenTiB. OKucieHHs
JKUPHAX KHCJIOT 3 HEMApHOI KiIBKIiCTIO aroMiB Byrnemo. ['inorminums i #ioro TokchyHa ais. CuHTes
KETOHOBHX TiJl y neviHmi. Peryismis mpouecy po3Kiaay KHPHHX KHCJIOT i yTBOPEHH:A KETOHOBHX TiJL.

BiocuuTes Jimixis.

CyOxiriTHHHa JIoKamisamis mpouecy. BinMinmicTh mpoliecy CHHTE3y MXHPHHX KHCIOT Bia ix
poskiany. YTBopenHs ManoHi-CoA, MeXaHi3M NEPEeHOCY alleTHILHEX IPYIl 3 MiTOXOH/Ipii B IIATO30JIb.
CuHTa3Ha CHCTEMA [ JKUPHHUX KHCIIOT, ii CTpyKTypa Ta MexaHi3um Jji. [Iponiecn enonranii natsMiToi-
CoA, necarypallis :KHPHEX KHCJIOT B TBADHHHHAX Ta POCJIIMHHHX opraHizMax. HesamiHHI JHPHi KMCIIOTH.
CuHTe3 apaxiJIoHOBOi KHMCIIOTH Ta ii moxiaumx. Perynsnis GiocHHTe3y >XKMpHHX KHCIOT. Biocuures
Tpiarmirnineponis, Gocdoninigis. 3aranpHi ToNEpeNHHKM Ta 3anacHEi mUX. I'eHeTwuni aedextn
nimigHOTO 0OMiHY, JTi30COMHi XBOPOOH.

BiocunTes xonectepoiny Ta crepoizis. [IpuHimnosa cxema 6iocHHTE3y i30IpeHOiNIB.

OcHoBH MeTab0J1i3My aMiHOKHCIOT Ta OiIKiB.

ITeperBopenHs GilKiB y IUTyHKOBO-KAIIKOBOMY TpaKTi. TpaHCIIOPTHI CHCTEMH Ui aMiHOKHCIIOT.
Poskiaz aMiHOKHC/IOT. Peakiii iekapOOKCHIIOBAHHSL, yTBOPEHHS HelipoMeanaTopis (6i0reHHUX amiHiB).
Peakmii OKHC/IIOBAJILHOTO Je3aminyBaHHsa. OcoONHMBOCTI TJyTamatnerijporeHass. TpaHCIOPT amiaka.
"mroxo30aaHiHOBHIA AKIL. Peakuii TpaHcaMinyBaHHs, ocobmmaBocTi hepMerTiB.OOMiH aMiHOKHCIOT MiXK
opranamy. BHBeNeHHs aMiHHOTO a30Ty i3 opriHismy. Peakuii mukna cedoBmHH. CTHKaHHS IIpONECY
YTBOPEHHS CEYOBHHH 3 IMKIOM TpHKapGoHOBHX KucioT. BioeHepreruka mukia cedoBmHH. Perymsis
nporecy. MeTa6ouiumi mOpyIIeHHS LEKIA CEIOBHHH. MeXaHi3MH BUBE/ICHHAAMIaKY 3 Pi3HEX OpraHi3MiB.
KataGoI1i3M BYTIIENIEBOTO CKENEeTy aMiHOKHCIIOT, IIOHSTTS IO [IIOKOTeHHI Ta KETOreHHI aMiHOKHMCIIOTH
(TpaHCaMiHyBaHHS, Je3aMiHyBaHHS, MK CEUOBHHH, PO3KIIa/l BYIJICHEBOTO CKesery). Illaxu posxnany
amigokucnoT mo anetun-CoA. Peaknii posknamy amiHOKHCIOT. Perynsiis PO3KJIaJly BYTIIENEBOTO
CKeJIeTy aMiHOKHCIIOT, MATOJNOril KarabomisMy aMiHOKHCHOT. IIoHSATTA mpo 3aMmiHHI Ta HE3aMiHHI
amiHOKHCHIOTH. BiocHHTe3 3aMiHHEX aMiHOKHCHOT. OcobnuBocTi GiOCHHTE3y He3aMiHHHX aMiHOKHCJIOT.
Perysmis GiocunTesy aminokucnoT. CTHKaHHA peryisimii kataGonismy Ta aHaGoMi3My aMiHOKHCIIOT.

BiocunTes Olaky.

CrpyktypHi ocoGmasocti puGocom, pisai ¢popmu PHK y mpo-ta eykapioTHYHMX OpraHisMiB
(oco6musocri rs PHK, ms PHK, MPHK, TPHK). IIponec GiocurTe3y Ginky: MexaHi3M akTusauii, iHirianii,
enoHranii, TepMiHanii. XapakTepucTHKa BXKIHBAX (epMEHTIB Ta (akTopiB sKi 3a0eCIeTyIOThIPOLIEC
GiocunTesy Ginka. [Tocrrpancisniiina momadikanis Giiki. Mexanism i inri6iTopis 6iocuntesy Ginka.
Perynsuist GiocurTe3y Ginka.

Merta60.i3M a30THCTHX OCHOB T2 HYKJIETHOBHX KHCJIOT.

Ximiuanii ckaj HykIeiHoBEX KucioT. Hykieinosi ocHosn. I[TypHHOBI Ta MipAMiMHOBI OCHOBH,
MIiHOPHi OCHOBH, AHTHKAHUEPOICHH - AHAJIOTH HYKJICTHOBMX OCHOB. OOMiH HYKJIGIHOBHX KHCJIOT.
IlepeTBOpEHHS HyKIEIHOBHX KHCIIOT Y ILTYHKOBO-KAIIKOBOMY Tpa.lc'n Posknan nypmms Ta MiPAMIHHIB.
YTBOpEHHS CEYOBOI KHCIIOTH, KOBYHAX TirMeHTiB. CHHTE3 IypHHIB, l'IlpHMl,IlHHlB PHOOHYKICOTHAIB i
,uesoxcnpnﬁouyxneommn PeyTruisanis mypHHOBHX OCHOB. PiBHi perymsuii CHHTE3y Ta pO3KIaiy
nypuHiB Ta TipEMmigaHis. [lomarpa. Perymsamis oOMiHy HykneiHOBHX KHCIOT. CTHKaHHS perymamii
PO3KIIay Ta CHHTE3Y.

OcaoBH perymnm MeTa00TiTHHX NUISXIB.

T'opMoHH i MemaTopH Penenropu, Heifpomeniaropu. Pois crepoimnHux ropmomn (I)yHKuu
THpeoiAHAX ropMoHis. Karexonaminu Ta GinkoBO-TIEIITHIHI TOPMOHH. Jlesaxi MOJIEKYJISpHi MEXaHi3MH
TPOBE/ICHHS PeryJIsTOpHIX carsaiiB, Perynaropri edexru ioniB Ca Ta kambMmoyniny. Cmcrema
MKTiYHAX HyKieotaiB. @ocoinozuuamil makt. Kackaj apaxioHOBOI KHCIIOTH
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3. IEPEJIK IIMTAHB, 3AITPOITIOHOBAHMX JIJISA ICITUTY

BerynHi BUNpoOyBaHHS IPOBOAATECA 32 PilICHHAM eK3aMeHauilHoi koMicii 3a Gimeramm. s
IATOTOBKY Bi/IIOBili BAKOPHCTOBYIOTh €K3aMEHaliiiHi JIMCTKY, mo 36epiraroThest B 0co6OBii crpasi
BCTYnHMKA. ExsameHanifinuii Giner MicTHTL 3 nHTaHHA 3 pi3HHX TeM nporpamu. Ha miaroroexy
BNOBiIeH HAAeThCs 2 TOMHME, MIiCHS MiJIrOTOBKH cIiBOecisia 3a JaHUMH IMHTAHHS i3 WICHAMH KOMICi,

3 mporpaMamu BCTYIHHX BHNPOOYBaHb, IIEPENiKOM IIHTAHb, IOPSIKOM IIPOBE/ICHHS BCTYIHHX
BunpoOysansb 3a cnenianshicTio E1 Bionoris Ta GioxiMis, BCTYIHHKH MAlOTh 3MOT'y O3HaHOMHTHCS Ha
obimiinomy caiiri JJHV.

PiBeHb 3HaHB BCTYNHHKIB OI[HIOETECS €K3aMEHAIiHHOI KoMicielo 3a 200-6albHOI0 CHCTEMOIO,
Pesyibrati npoBeeHHs BCTYNHOrO BHIPOGYBAHHS 0(OPMISIOTECS IPOTOKONIOM, B SKOMY (iKCYIOThCS
ex3ameHaniini natands. Ha KoXHOTo BCTyIHMKA BEAETHCS OKPEMHIA TIPOTOKOJL.

_IIpoToxoms mpmifomy BCTymHMX BHIPOGYBaHb IiC/IA 3aTBEPIUKEHHS 30epiraloThest B 0coboBiit
CIIpaBi BCTYIHHKA.

ITaTanHs, 3aNPONOHOBANHI 1/IS BCTYNMHHUKIB B acmipaHTypy 3a cneniaasaictio E1 Biosoria Ta
bioximin OHII Biosoria y 2026 p.

Panpiobiomoris
Tunw Ta mpapoAa i0HI3yIOYHX BHIPOMiHIOBaHE. J[03H BUIIPOMIHIOBAHE.
Bionoriuna xis pajiamii, mpsamuii i HeMpAMmEii BIUHAB.
PaniouyTnuBicTs KIiTHH Ta 1X peakiii Ha OnpoMiHEHHS
PaniodyTimBicTs ynpaBiiHCEKHX 010JIOTIYHHX TKaHHH.
Papianiiiamii CHHAPOM Ta KPHTHYHI OpTraHu.
bionoriuni edexTH iHKOPHOPOBAHUX PANiOHYKIII/IIB, X TOKCHKOJIOTIYHA JIisl.
Crenmdika HalfHeOS3IeYHAX pajiialiifHiX aBapiii.
Brums Manux 103 pagtianii Ha 6i00rigHi CHCTEMH Ta 37I0POB’ s HACEJICHHS.
Panionporexropu. Biororiunmii NpOTHIIPOMEHEBHIH 3aXHCT OPTraHi3My .
OcHuoBH pagianiiiaoi exonorii. [Tpupoaamii Ta pagiamiianii GpoH.
Texnorennuii paiamiiiauii Gpom.
Mirpariis pagioHyKIigiB y 6iochepi.
®13i0510r14 POCIUH
CIpyKTypHi KOMIIOHEHTH POCITHHHHX KJITHH.
MonexynsapHi oCHOBH (itodizioorii.
Bonnuit 06MiH pociHH.
MiHepanbHe XXUBJICHHS POCIHH
®otoTpodHE KUBACHHA POCTHH (POTOCHHTE3)
DOTOCHHTES K YHiKaNbHA QYHKIiS POCIHHHOIO
diziosoris TUXaHHSI POCITHH
dizionorig pocTy Ta po3BHTKY POCIHH.
®izioJ0ris UBITIHHA Ta PO3MHOMKEHHS POCIIHH.
Cucremu perysmnii Ta iHTerpanii pociuH.
®dizionoris crifikocTi Ta ajjanTarii pociuH A0 (aKTOpiB 30BHIITHBOTO CEPeIOBHINA.
disionorig HOAWHYA Ta TBAPUH
®diziomoriyaa XapakTEpPHCTHKA OPraHi3My i OCHOBHI 3aKOHH HOT0 JisSUIBHOCTI SIK CHCTEMH.
dizionoris 30y TMBHX CHCTEM.,
3aranbHa (izionoris M’ A31B.
3aranbHa (i3iosoris HEPBOBOI CHCTEMH.,
dizionoris pi3HUX BiJUIiNiB HEPBOBOI CHCTEMH.
®izionoris aBTOHOMHOI HEPBOBOI CHCTEMH Ta il poJib y peryJsinii QyHKIii.
InTerparuBHi QyHKIIi FOIOBHOTO MO3KY.
I'ymopanbHa perysimis ¢pyHKmil opranizmy. dizionoris 3a103 BHYTPIIHEOI CEKpeIlii.
PoJib ropMoHiB y perysiii ¢pyHKIi# opranizmy.
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@i3i0JI0Tif CHCTEMH KPOBI.

dizionoris cucTeMH KpOBOOOITrY.

®iziooris CHCTEMH THXAHHS,

@izionoris cUCTEMH TPaBIICHHS.

®izionoris 0OMiHy peJOBHUH i eHEpril.

®i3i0JI0ris CHCTEMH TE€PMOpETYJIAL.

®izionoris CHCTEMH BHIUICHH:L.

disiosoris penpomykmii.

Di310710Tig CCHCOPHHX CHCTEM.
MixkpoGiomnorist

BinMirHOCTI B opraHisanii Ta G yHKIiOHyBaHHI €yKapiOTHYHOI Ta IPOKAPIOTHYHOT KIIITHHH.

MeTtoau BuBdeHHs GyZI0BH MiKpOOpraHi3MiB

Croporenes, THITH CIIOP Y MiKpOOpraHi3MiB Ta iX 6i0J0riyHa poJs.

OCHOBHI BIaCTHBOCTI BipyciB Ta IX BiZIMIHHOCTI Biji iHIIHX MiKpOOpTraHi3MiB.

Knacudikanis Mikpooprai3mMis no croco6aM OTpEMaHHS €HEprii Ta cioco0y KABJICHHS.

Iousrrs npo 6poninHs. Tunn OponiHHS

XeMocHHTE3.

Yu4acTs GakTepiii y mepeTBOPEHH] BYTIIEIO, docdopy, CIpKH Ta 3ajisa.

I[TpomucioBa MikpoGioJoris Ta aHTHOIOTHKH.

Mixkpo6ionoriuaa TpaHchopMallis peIOBHH.

TToHSTTS IIPO AHTHOIOTHKH, OCHOBHI BJIACTHBOCTI.

BuKOpHCTaHHS aHTHOIOTHKIB y MEIHITHHI.

BHKOpHCTAHHS aHTHOIOTHKIB Y IHIIKMX Tay3sX: BETEPHHADIi, TRAPUHHUIITB, iH.

CrtpykTypHO-(pyHKI[iOHAITEHA OpraHi3allis reHoMa IPOKapioTiB.

ITna3mimu, X MoJIEKyIspHa Oprafisamisa Ta OCHOBHI BIIACTHBOCTI.

Tpanciosonu GakTepiii, ix BIACTHBOCTI Ta BHKOPHCTAHHS B TEHHiH irvkenepii Ta GioTexHOMOTII.
bioximis

Binku i pepMeHTH.

OcHoBH 0i0€HEPreTHKH )KUBOI KIITHHH.

Karaboniuni nuiaxs MeTabonisMy BYTJIEBOJIB.

BiocuHTe3 ByTJIeBO/IIB B TKAHWHAX TBapHH.

OxucHEHHS KUPHAX KHCJIOT B TKAHHHAX TBAPHH.

biocuHTe3 JIiMiziB.

OcHOBH MeTa00:1i3My aMiHOKHCIIOT Ta OLjIKiB.

BiocuHTe3 O1IKiB.

MeTtabomi3sM a30THCTHX OCHOB Ta HYKJIETHOBHX KHCIIOT.

OCHOBH peryJisilii MeTabOYHIX NUIAXIB.

I'opmonnu i Meniaropu. Penienrropn, HefipomeniaTopu.
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Kpurepii oninkn Biznosizei

KoxHa BiIIOBi i Ha MATAHHSA OMIHIOETECA 3a 200 - 6aIBbHOIO MIKANOIO:

100-119 Ganu BHCTaBISETHCA BCTYIIHAKY B acIipaHTYPY, KUl BOJIOMIE IIPOrpaMHAM MaTepiaioM Ha
piBHI ()parMeHTAapHOTO, NPAKTHYHI HABMYKA 3 3aCTOCYBaHHS TEOPETHYHHX 3HAHb 3 Oioyorii cmabo
chopMOBaHi, YacTHHA BIINOBi/eil HA OCTABIIEH] 3AIIATAHHS BiJICyTHSL.

120-139 Ganmu BUCTABNAETECS BCTYIHHKY B aCHiPaHTYPY, SKUi JEMOHCTpPYE 3HAHHS B 00OMEXKEHOMY
00cCs3i, HE 3HA€ 3HAYHOI YACTHHH MPOrpaMHOrO Marepialy, OCHOBHHX MOHATH 3 OioJorii, Jomyckae
ICTOTHI IOMMJIKH 3 BH3HAYEHHAM TEOPETHYHHMX IOJOXKECHb, HE COPOMOKHHY BHKOHATH i JIATH OLHKY
rOJIOBHHM 0iONOTiYHIM 3aKOHOMIPHOCTSIM.

140-159 Gaym BACTABNAETECS BCTYNHHKY B aCHipaHTYDY, SKWil 3HAC JIAIIe OCHOBHUIT MaTepian, ane
HE 3aCBOIB HOTO JeTalleil, JOMycKae HENONIKH y BHKOPHCTaHHI 3arajibHO GioJoriyHOi TepMiHONOTiT.
Hesparnuii no amamisy Ta ysaranbHEeHHS OGiONOTIYHMX ABHIN, KOPHCTYEThCS B BiJNOBINAX JIHINe
MaTepianaMu MiIpy4YHHKIB.

160-189 6am BECTABIAECTHCA BCTYIIHHKY B aCHipaHTYPY, SKHii TBEP/IO 3HA€ POrpaMHEi MaTepiar,
rPaMOTHO i KOHKPETHO BHKJIaJa€ HOro, AIKMii He JI0MYCKae iCTOTHUX HEJOMIKIB Y BiZINOBI/Ii HA 3amuTaHHS,
BMLIO aHami3ye Oionoriumi sBWMA, pPOOHTH BIACHI BHCHOBKH. B BiANOBIiASX KOPHCTYeThcs jHIIe
OCHOBHOIO JIITEPaTypoIO, MiAPyIHHKAMHE, IOCIOHUKAMH.

190-200 Ganip BHCTaBIAETHCA BCTYIHMKY B acmipaHTypy, sk@d rimGoKo Ta MillHO 3acBOiB
nporpaMHuii MaTepia, BAYEPIaHO, IIOCIIJOBHO, IPAMOTHO # JIOri4HO HOro BHKIAAAE, Y BIAMOBIL AKOro
TICHO IIOB’A3y€ThCA TEOPis 3 MPAaKTHKOIO. [IpH MBOMY CTYIEHT He 3a3Hac TPYAHOLIB 3 BiANOBIUIO Ha
3aBJIaHHA 3 Cy4acHHX mpoOnem B Gionorii. [lemoHcTpye 06i3HaHiCTh 3 MOHOrpaiuHOIO JiTEpaTypoio,
pi3HAMH iH(pOpMaiHHAMH JPKEpeIaMH B Pi3HHX raiy3sax Giosorii.

ITpn ocTaTo4Hii omiHNi pe3yabTaTiB BHKOHAHHS 3aBIaHHS BPAXOBYEThCS 31aTHICTh (axiBIis:

- 3aCTOCYBATH [IPAaBHJIA, 3aKOHH, METOM, IIPHHIUITH 6ioJorii Y KOHKPETHAX CHTYAITisX;

- aHaI3yBaTH 1 OMIHIOBATH (PaKTH, Ol y Pi3HMX ranyssax Gioorii;

- BHKJIAZIaTH MaTepiald JIOTiYHO, MIOCIJOBHO 3 IEMOHCTpalicio 6i0NoriyHoro CBiTorisay Tta
MHCIEHHS.
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4. PEKOMEH/IOBAHA JIITEPATYPA

Paniobiosoris

IlIyrypos OO PaioGionorist 3 0CHOBAMH CilBCHKOTOCTIONAPCHKOT paioeKoIorii: nociouuk. J{Hinpo:
JIIPA, 2022. 168 c.

I'yaxos IM. Panio6ionoris: ITinpyunnk.— Xepcon: OJIAI-IUIIOC, 2019.- 504 c.

BepxoBchkuii B. [nusiyansHuii pationoriqHuii MOHITOPHHT IICIIs 3HAYHAX BUKH/IIB paJiOHYKIIiIiB
y HaBkoJHIIHE cepeosume / B. bepkoecskaii, I'. Paria, 0. Bordyk // ITpoGnemupazianiHoi MeTUIHHHA
Ta panioGionorii.— 2018.— T.23.— C.37 —49.

Nasunenko B.M. Panio6ionoris / B.M. Jlaunenko — Mukonais: Bunas. MJIAY, 2011.-265 c.

Kytnaxmenos 10.0. Pagio6iomnoria: mifpyunnk / 10.0. Kyriaxmenos, B.M. Boitninsxwuii, C.B.
Xmwxusik // K. : BIIL] “Kuiscekuii yaisepcurer”, 2011.— 543 c.

®@iziosiorist pocHH

Mocrinar M. OcuoBu ¢izionorii pociMH : HaBYAIGHHA IOCIOHMK -

Kpormpaamekuii: LIHTY, 2025. - 329 c.

®enopyk LB., Ilerpenxo C.JI. @isionoris pociuH 3 OCHOBaMH MikpoOiomnorii:
HaBYa/IBHAH nociGank /. — Kuis : HMI] «Arpoocsitay, 2019. 230 c.

Beccorora B.IL, SIkosnepa-Hocaps C.O. ®isionorist pOCIHH: HaBYaIbHEN NOCIOHHK —
Juinponerposcbk: Bua-so «Caiiep A.JL», 2014. —596 c.

Bimax ILIL., Hikonaitayk B.L, Bemurasi B.JA. Mamaii npaxraxym 3 isionorii pocims 3
3aBIAHHSIM JUIS CAMOCTIMHOT poGOTH CTyIeHTiB. — Ykropoa: Yxkrop. yu-T, 2012. - 153 c.
Tepex O.1., [Tamyna O.1. Pict i po3BuToK pocimas: HaBd. HOCIGHHK. — JIsBiB: JIHY imeni Isana
®panka, 2011. —328 c.

dizioJioris JIOAHHH TA TBAPHH

dizionoris moamau Ta TBapuH. Y. 1. 3aransna disiomoris, disionoria [THC, BHIIi iHTErpaTHBHI
¢hyHxuii : Has4. noci6. / B. M. Cokonenko, JI. E. Becuina, H. M. Ilapnaii, K. B. Illesuenxo, K. €. IOina.
— INonrasa : Bugasaunrso I «Actpas», 2024. — 224 c.

Kyprsik @. ®@. ®isionoris momanu i TRapui. [Ipaxtuxym. — Yacrana 1. — OCHOBHi TOHATTA
tizionorii, kpo, niMda, TKAHKHHA PiMHA, KPOBOOOIT, NHXAHHS, TPABJICHHL, 0oOMiH peJOBHH Ta €HEprii.
[Texcr]: nasu. moci6. / ®. ®. Kyprak. — [2-re BULL., crepeotunre]. Yxropox: I'osepna, 2024.— 72 c.

®isioyoris yoauEm i TBapuH: Hapdy. moci6./ Yepmis. Han. yH-T iM. JO. ®enpkoBHYa ; yKIa.
Jhropmua Crenanisaa Slznopunska, ['amuna leopriiBaa Casuyk. — Yepnisui : YepHiB. Hall. yH-T im. 1O.
®deaproBrya, 2019. — 215 c.

Animal physiology, 2016 https: www.pdfdrive.com/animal-physiology-€58162507.html

®isionoris mommEy i TBapuH ((izionoris HEPBOBOI, M A30BOI i CEHCOPHHX CHCTEM): APy YHHUK:
[mns eryn. sum. Hapy. 3akin] / M. 1O. Kuesemp, B. B. Manmsko, M. O. TanbkiB,Ta iH. - JIbBIB
: JIHY imeni IBana ®@panka, 2011. - 304 c.

Mikpooioaoris

MikpoGionoris. Tom 1 : minpyqsnk / Cepriftayx M. I, Cxiska JI. M., Cepriiiuyx T. M. Ta in. — K.
: ®OI1 Macnakos, 2020. — 500 c.

Mixkpo6iomnoris. Tom 2 : mixpyunnk / Cepriuyx M. I'., CxiBka JI. M., Cepriifayk T. M. ta in. — K.
- ®OIT Macnakos, 2020. — 348 c.

Mikpo6iooris 3 TeXHiK0K MikpoGionoriqHux nociipkenb. Bipycosoris Ta imymnooris. Jlrora B.A.,
Kounonos O. B. — K.: Meauuuna, 2018. — 576 c.

BioTexmonoris. Tom 1.3aramsua Ta MikpoGHa Giotexmonoris: Had. moci6./0.C. Boponkosa, T.B.
Cxisip, FO.C. Boponkosa, LM. 3y6apesa.—/1.: Jlipa, 2018. — 200 c.

Boporkosa 0.C., Cxmsp T.B., Boponkxosa 10.C, 3yGapera LM. Biotexmomoris. Tom 2.

[eHeTHuHa Ta KIiTHHHA iHXeHepia. Exo6ioTexHOmOris: HaB4. moci6. J1.: JITPA, 2019.

KoucnexT JeKmiii 3 mucnumiiaa « TexHooris aHTHGIOTHKIB Ta TiKapchKUX Mpenapatisy / Yimanad:
Tonoseit O.I1. — Kam'smceke: JUITY, 2017. - 121 c.

TTapor T.I1. BioximiuHi 0OCHOBH MiKpOGHOTO CHHTE3Y: II/IPYIHHK / T.IL. Tupor, I0.M.ITergyk — K.:
Bugasaunrso Jlipa-K, 2019. — 304 c.

I'ymss C.IL Bipycosoris / C.IL T'yass, T.B. Ileperstko, A.A. lanymxa. — JIpeis: JIHY imeni IBana
dpanka, 2018. — 536 c.

bioximis

Bionoriuna ximis : minpyurmk / Ty6ekmit I0. 1., Hixernxopcrka I. B., Kopra M. M. [Tain.] ;3a
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pen. 1. B. HixxenxoBcbkoi. — Binnuis : Hosa Kuura, 2021. — 648 c.

T'y6csxmii 10.1., Hixenxoncrka 1.B, M.M. Kopya Ta in. Bionoriuna i 6ioopraniuna Ximis: y 2
KkH.: miapyqnuk. — K.: BCB “Memumna”, 2016. — 544 ¢.

Ocramuenxo JLI., Amapiituyk T.P., Ba6emrox 10.J1., Boiminskuii B.M., JlaBunenko A.B.,
Pubanpuenko B.K., Cxonenko O.B. bioximis: miapyunnk. — Kuis: BIIL] "Kuischkuii yniBepcuter",
2012. — 796 c. (onoenns 2025 p)

Toucekmii SL.I. Bioximis momuam: niapy4nuk. Tepronins: TAMY, 2019. - 732 c.

Sorenko O.®. BioxiMmis: mipyHuKk Ais cTyAeHTIB crenianbHOCTI «Pi3HdHa KyIbTypay
negaroriuaux yuisepcuretis. Cymu: Vaisepcurerceka kumra, 2018. — 380 c.

Bimenxorchkuii 5.C. Mysnuenko B.A. Bionoriuna ta Gioopraniuna ximis: y 2-X kaurax. K.:
Memuuuna, 2017. — 272 c.



