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[Iporpama BCTYITHOIO iCIIATY U1 KOHKYPCHOTO BiZI0OPY BCTYIHHKIB JI0 acIipaHTypH ULt
3700y TTs CTYNIEHS BHIIOT OCBITH JOKTOpa dinocodii (PhD) 3a creniansaictio E1 BioJsoris Ta
Gioximis OCBiTHEO-HAayKOBa Iporpama biosoris (Ha OCHOBI OCBITHBOTO CTYTICHs MaricTpa (OCBITHBO-
xeamidikauiiEoro cTymnens cnemiamicra) —/1: JIIHY, 2025. - 18 c.

[IporpaMa po3paxoBaHa Ha MEPEBIPKYy TCOPETHYIHHX 3HAHD, yMiHb, HABHYOK Ta IHIIHX
KOMIIETEHTHOCTEH, JOCTATHIX /i peanizanii mpodeciiinoi Ta JOCITi/IHAIGKO-1HHOBAIIHHOI AisIBHOCTI B

pi3HEX HampsiMKax Gionorii, a TakoK MPOBEICHHS BIACHOTO OPHITHATBHOTO HAYKOBOTO JOCIi/KEHHS.

Po3pOOHUKH:
1. Vimakosa ammaa OleKcanapiBHa, JOKTop 6ionoriunux HayK, Ipodecop, rapaHT OCBITHBOI ITPOrpaMu,

KepiBHHK POEKTHOI IPYIIH, 3aBiXyBaika kadeapu 6ioximii Ta iziomorii;

2. Cepepunoschka Onena BikTopiBHa, JOKTOp Giomoriuamx Hayk, Iupodecop, fexaH Gionoro-
€KOJIOTI9HOr0 (aKyIbTeTy;

3. Jluxomar IOpiit BacuiiboBHY, JJOKTOP 0i0NOrYHAX HaYK, npodecop, 3asinypay kadeapu disionorii
TaiHTPOIY KLl POCIIHH;

4. Cxmsp Tersna BomoauMmupiBHA, KaHIHAAT GiomoriuAmMX Hayk, JOLEHT, 3aBiTyBadka kadeapu
MikpoGioJorii, Bipycoxorii Ta Oi0TEXHOJIOTIT;

5. Illapamok Tersina CepriiBHa, KaHAHIAT GioOTi4HEX HAYK, JOIEHT, 3aBiyBaika Kadeapu 3aranbHOL
Giosorii Ta BoAHUX OiOpecypeiB;



1. 3SMICT PO3/JILJIIB TA TEM JJUCIMILITH

1. PapioGiosoris

Pario6iosnoris, a0 pajianifisa Gionoris — Hayka, 0 BHBYAE Hif0 10HI3YIOUMX 1 HEIOHI3YIOUHX
BHIIPOMiHIOBaHb Ha Pi3Hi Gioyoriuni 06'exTH (GioMONEKYH, KIITHHH, TKAHHHH, OpraHi3Mu, HOIYJIALIT).
OcoOMBICTIO HAYKH € BHMIPIOBAHICTH (akTopy Aii Ha OpraHi3MH, IO 3YMOBHJIO DO3BHHCHHA
MaTeMaTHYHEX MeToxiB y mocmijax. Cremudikoro pazioGionorii € morpeda il NpAKIaHAX pe3yJbTaTiB
_ p MejunmHi TAa B pamialifiHOMy 33XHCTi HACENCHHS, CibCHKOMY TOCHOZAPCTBI, XapHoBiH
npomucioBocti. L{d Hayka HEpPETBOPIOETHCA MiKIHCIMIDTIHADHY T4 Mae TiCHI 3B'3KH 3 pAIOM
TeOpEeTHUYHUX Ta NPHKIATHAX ranysed 3HaHb. Koz Hayku 3a 4-3HAYHOIO xnacudixauniero IOHECKO —
2418 (po3.in — Giomoris).

®izuuni ocHOBH pagiodioJoril.

Tunu ma npupoda ionizyiouux 6UNPOMIHIOBAHD. Jlo3u eunpominiosaie.

[MpupoaHi i mMTy4Hi /Kepena punpoMinrosans. Kocmiumi npoMeHi i MpHpOHi PaIiOHYKIIIH.
[lepBUHHHH SACPHO-NIAIMBHUHA ITHKIL. AtomHa emepreTuka. PisuuHa XapaKTCPHCTHKA ANCPHAX
BHIIpOMiHIOBaHb (anbda-, OeTa-, raMMa-IPOMEHi, HEHTPOHH, MPOTOHH Ta IH.). Edexrn iomisamii,
XapaKTepHCTHKA MUTOMOI ioHizauti. [lepBHHHI TPOLECH MOrTAHAHHA eHeprii y BHIVIAAI YaCTHHOK Ta
xBanTip. HaBejieHa palioakKTHBHICTH, (GaKTopH IpH BU3HAYEHH] MKiUTMBOCTI POOOTH 3 PaioHyKITiaMH.
Excro3mniiiHa, OTIHHYTA Ta eKBIBAICHTHA JI03H BANPOMiHIOBaHb. OIMHMII BAMIpY palioaKTHBHOCTI i
pajiauifHuX 103, iX BU3HAYCHHS. Jlo3uMeTpHYHI IPUIA/TH, joHi3aiiiHi KaMepH, CIIHHTHIISI TOPH.

CrpyKTypHO-MeTaG0IiTHi 3MIiHH B JKABHX CHCTEMAX NPH Ai¥ pagianii.

Bionoziuna 0is padiayii, npaMuil i HenpAMull 6NIUS.

THIH MOJETBHAX CHCTEM JUis BUBYCHHS MEXaHI3MiB pamianifino-xiMiuamux npouecis. [Ipsama Ta
HempsAMa Jlisl BUIIPOMiHIOBAHE HA MOJICKYIH woriTan. Teopiil «Mimeni», HempsiMol Aii, pajionizy BOJH,
kucHeBoro egexry, e(pexTy PpO3BEACHHA. BuMB BHIPOMIHIOBaHb HAa DPEYOBHHM IKHUBHX KJIITHH,
IOpYLIEHHS IPONECIB OKHCIOBATBHOrO ¢ocdopmwmoBanns, IPOUECIB CHHTE3Y AT®. Tlepsunsai
pagiorokcurH (IIPT), ix ponb y pOSBHTKY pajianiifHOro ypaxeHHs, IPHHIANH CTPYKTYPHO-METa00IigHOI
Teopii. BzaeMo3B’ 30K Oy/10BH KTiTHHH Ta MeTaboJIi3My B PO3BHTKY IPOMCHEBOTO yPAXKCHHS OpraHi3MIB.
IIpupona Ta knacuixamis PaliOTOKCHHIB.

PaiouyTaHBICTH KIITHH Ta iX peakuii Ha ONpoMiHeHHS

Jlis ioHi3yi0UWOro BHIPOMIHIOBAHHS HA wriTaan. [IpoMeHesa micusiiis, mpaswio beprombe-
Tpubonso. PaniodyTmBicTs KIiTHH, TKaH|H, Higoro oprasizmy. Jlis panianii Ha MaKpOMOJIEKYIH —
aMiHOKHCJIOTH, TENTHIH, OLTKH, BYTJIEBOJH, nimima. MomekymspHi HOIIKOKEHHS JIHK, oxHO- i
JBOHUTKOBi po3puBd. InTepdasa i pempoayKTHBHA sarubGens KIiTHH. 3aTpUMKa MIiTO3Y. 3aJIEXHICTH
IPOMEHEBOTO YPaXKEHHS Bijl KiTBKOCTI Ta AKOCTi ompoMiHeHHs. Biums paziauii Ha BIIACTHBOCTI MeMOpaH
ta i Gioximiugi QysKumii. PajiodyTIMBICTE SIEPHOIO i MITOXOHApPIANTBHOTO OKHCIIOBAILHOIO
dochoprIOBaHHS. PajtiogyTaHBICTE OKPEMHX KOMITOHEHTIiB MeMOpaH TpH iX pamiaiifHOMY ypakeHHi,
TOPYIICHHs MITOXOHAPiaTbHUX MEMOPaH. Jlist ioHi3yI040r0 BHIIPOMiHIOBAHHS H TIPOHMKHICTH MEMOPaH.

Padioyymuusicmo ynpasiinCoKux 6io102i4HUX MKAHUH.

Pafio9yTIHMBIiCTS TKAHHH Y ILIOMY oprasismi. Pafiope3nCTEeHTHICTS TKAHHH, IIPOMCHEBA peakiis
HEPBOBO] CHCTEMH. Mopéornoriyni Ta ¢ynxmionansri 3minu B ITHC Ta eHIOKpHHHHX 327103 npu
OnpoMiHEHHI PI3HHMH J03aMH. KpoB Ta KPOBOHOCHA CHCTEMa IPH MPOMEHEBOMY ypakeHHI, 3MIHM il
dopmennx enemenTis. ['imodis-anpenanosa CHCTEMA i paniamis. PaxiodyTIMBiCTh CTATEBAX 3a1103.

Padiayiiinuii cunopom ma KpumuiHi Op2amu.

KicTkoBHif MO30K, IUIYHKOBO-KMIIKOBHH NUIIX, EHTPaIbHA HEPBOBA cucreMa. KpoBoTBOpHHIA,
xamkopui cuaapom Ta cuaapom ITHC mpu npomeHeBili xBopo0i. Jlo3u, gKi BHKIHKAIOTH pajiariini
cunpoms. KictkoBo-Mo3K0Ba Jis paianii, iMyHosOTiYHI peaxiii (3MiHH iMyHiTeTy).

[Tocnidoeni (pazu 20cmpoi ma XponivHoi npomenesol xeopobu.

CTyneni TSHKKOCTI TOCTpOi IPOMEHEBOT XBOpo6H, Tl niepebir. dasu NepBHHHOL 3araJbHOI peakTlii,
yABHOTO OJ1aronoinyT4s, KITHIYHOTO TIPOSBY, PAHHBOTO BITHOBJICHHS. ®a3u rocTpoi NPOMEHEBOI XBOPOOH.
TIpuBmung Teparii rocTpoi [IpOMEHeBOi XBOPOOH, XPOHIHA XBOPOOA Ta BiHOBJICHHA OPraHi3My.
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Biqianeni HacHiJK{d ONPOMIHEHHA: CKOPOYCHHSA TPHBANOCTI KUTTS, 3MOSKICHI IyXITHHH, TeHETHYHI
HACJTi/IKH, BIUTHB Ha eMOPiOH Ta IUIi/L, KaTapaKTa.

Bionoziuni eqhexmu iHKOpROPOBAHUX padionyknioie, ix mOKCUK0102i4HA ois.

IIryuni pamioHyKIiaH Ta pHyTpimEe onpoMiHeHHA. IILIAXH HAAXOUKCHHS paioaKTHBHHX
PEUOBHH B OpraHizM, HeOe3meKa 1a crien(ika ypaxeHHs Bijl iHKOPIOPOBaHAX rapAiuX 4acToK. [Tepiomn
HamiBpO3Majgy Ta HalliBBHBCICHHA panionykniga. Comarwusi # reHEeTHUYHi HACIIJKH BHYTPIIIHBOIO
onpoMinenHst. TOKCHKOJIOrisi IONIOHIIO, ypaHy, CTpOHILiIO, iTpilo, H0y, Ie3ito.

Cheyugbixa naii Hebesneunux padiayiuHux aeapiil.

Paiauiiiei aapii, pafioakTHBHE 3a0py /IHEHHA. Papianiiini neGesnedni 06’ ekTn B YKpaini. 30Ha
palioaKTHBHOTO 3a0py IHEHHSL. Pexnm paianiitroro 3axucty. PajiauifiHui KOHTPOIb. 30HH BiJ1yKEHH,
Ge3yMOBHOIO  BiJICEJIEHHs, ~ TapaHTOBAHOTO (106poBinEHOro)  BifcemeHHs,  IiBHIIEHOTO
paioeKoIOriaHOTO KOHTPOIO. IIporHo3yBaHHs i omiHka paianiiiHoi OOCTAHOBKH. JlepkapHi ririeHivuHi
sopMmarupy « HopMu pajtianiiisoi Oe3nexu VYxpaiau (HPBY-97)».

Bnnus manux 003 padiayii na Gionoziuni cucmemu ma 300p06 'L HACENEHHS.

BranaueHHs «Manmux» 103 B pajiodionorii. [Ipupoamii pajiariinui ¢oH. BIumHs yIbTpaMaiux
03 Ha Gionoriuni cucTemu. Peakuis rimeppaiodyTiaBoCTi. PaniamiiiHui ropMesnc. «Edext n3sonar» y
PO3BUTKY GioNOrivuHOl BiANOBILI B mianaszoHi «MammEx» 103. Pajioanantueaa Bimmosigs. Hecnenmdidnuii,
cTpecoBHii XapakTep Jii MamHX /03 onpominenns. [lepuHHi MimeHi il pajiamii B MamMxX 103ax.
VpaskeHHs KPOBOTBOPHOI i JIM(OLIHOT TKAHHH. [aToorisi MATOBKHOI 3aJ03H, NeHKo3H. Paiaifnni
atepockiaepos. 3minm B I[HC Ta 3aTpMKH pO3yMOBOrO PO3BHTKY IpH ONPOMiHEHHI. Papianiiina
CTepHITi3aIlis 4ONOBIYMX CTATEBHUX 347103, reHeTHIHI HaCI1IKH.

Paoionpomexmopu. bionoziunuii NPOMUNPOMEHEBUI] 3aXUCH OP2AHISMY.

PajionpoTeKTopa 1 paiioceHcHOLII3aTOpH. Ximiumi cronyku pamiosaxucHoi jii. MexaHismu
POTHIPOMEHEBOTO 3aXHCTy. I'ioTe3H €AUHOTO MexanisMy 3axucry. CyuacHa KOHIIETTis pajio3aXHCHOrO
xapuyBanHs. IIOBHOIIHHHH 30alaHCOBAHMI pamioH Xap4yBaHHS. 3abe3mmeueHiCTs  OpraHizmy
noBHOLIFHEEMHU Oinkamu. Pajgio3axmcHe Xap4yBaHHA, TexHOJIOriYHa 06po6Ka XapuoBHX NPOAYKTIB 3
METOHO 3HIDKEHHS B HUX patioHyKITi/iB. CTHMYJISIis BHBCTICHHS paTiOHYKITi/IiB 3 OpTaHi3my.

PaxioexoJioris.

Ocnosu padiayiiinoi exonozit. IIpupoonui ma paoiayiinuil Pon.

CraHOBJICHHI pajioeKonorii sk IIPHPOJIHO-HAYKOBOI JIUCIIAILIIHH. IcTopis pazmioexosorii Ta
OCHOBHiI eramm ii po3BuTKy. lIpemmer pamioeKonorii, 3B’s30K 3 jmmaMm ramyzsMu Haykd. Pyx
pamiOHyKIiliB B €KOCHCTEMAaXx. Taysi pajioeKonorii: MOPChKa Ta KOHTHHCHTATLHA. OcnosHi 3a1ayi
pagioexonorii y 38’s3Ky 3 PO3BHTKOM aToMuoi eHepreTuky. Exonmoridni Haciijaku apapii Ha YAEC.
CyuacHuil CTaH PO3BHTKY PajliOeKOIOTii. [Ipuponunii $oH iOHI3yI0UOro BHIIPOMiHIOBaHHA B Giocdepi.
[Ipupoia paxioaKTHBHOCTI CEPe/IOBUILA. Kocwmiuse BunpoMinioBanHs. OCHOBHI paziioaKTHBHI i30TOIH Ha
3emni. PajioH, #Oro patioaKTHBHICTb. Jlo30Bi HaBaHTaXKEHHs Ha Gionoriuni cucTeMH, SKi 00yMOBIEHI
IPHPOIHOIO PaJiOaKTHBHICTIO CEPEOBHINA. [Ipupo/iHi pali0aKTHRHI aHOMAII 3emui.

Texnoeennuii padiayiinui ou.

Tloxo/oKkeHHS ITY4YHAX PalioHyKIIi/IiB. PaioHyK/Ii sepHEX aBapiii. Jl030Bi HABAHTAKCHHS HA
oprasisM BiJ IITYYHOI papianii. Sinepra emeprermka Ta 1i nanuBEAN TEKI. BrnoOyTok ypaHy Ta
36arauerns pyid. TexHONOTiS MPUPOJHOIO SICPHOIO NATHBHOIO IHHKIY ii mop’sA3aHa 3 HMM 3arposa
PalioaKTHBHOTO 3a0pyAHCHHS oKL, OuHIenHs, KOHBEpCis Ta 30aradeHHs ypaHy. BupoOHAIITBO
anHBa. ATOMHI eekTpocTaHii. THIM aTOMHHX PEaKkTOpiB. ITpo6emMu 3aXOPOHEHHS AAEPHHX BiJIXOJIB.

PanioakTaBHE 3a0py/HEHHS IOBKIUIA [ICHA BAKOPHCTaHHA Ta BUNpoOyBaHH A/IepHOI 30poi.
XapakTepucTUKa PaliOHyKII/IiB, MO HAAXOIATH B HABKOJMIIHE Cepe/IOBHAINE MPH BEIMHKAX SICPHUX
apapisx. OmiEKa HACIIAKIB pajjari#HAX aBapiii, XpOHIYHMIA BIUTHB JIOBTOXKHBYIHX pamioHYKIi/liB Ha
JoBKiLT Ta exocucTeMH. OniBKa J030BHX HABaHTKCHD Ha opraHisM B 3a0pyAHCHHX PaiOHyKITiaM¥
€KOCHCTCMax.

Mizpayis padionyknioie y biocghepi.

BMicT Ta Mirpamis pajiOHYKIAIB Y rpyaTi. [OpH30HTaIbHA Ta BEPTHKAILHA Mirparist
paTiOHY KB y TPYHTL. BaaeMoIis pafiOHyKIIiiB 3 TPYHTOM. Mirparis Ta po3nozil pajliOHyKIiiB B
opranismax. Posmozin pafioHyKITiiB IO OCHOBHAX KOMIOHCHTaX posoiiM. PaioakTHBHA EMHICTH
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EKOCHCTEM Ha TIPHKNAi BHYTDIIHIX BOXOHM. OCHOBHiI 3aKOHOMIpHOCTI ITOBE/IIHKH PaTiOHYKIIIIB Y
crcTeMi «BOA-TIPICHOBOMHI opraHisMmy. Mirpauis, MEePEpPO3NOAiN Ta HAKOMMYCHHS PaJiOHYKITIIIB ¥
aGioTHYEYX Ta OIOTHYHMX KOMIOHEHTaX eKocHcreM. KoediuieHTH HarpoMajpkeHH: PaiOHYKITI/IIB
IDYHTAaMH T4 OKPEMHMH BHJAaMH POCIHH i TRapun. HakonuueHHS pamiOHyKIi/UB NPICHOBOTHUMH
tRapuHami. Tpodiumi NaHIOTH. Konmenmiss 6e3meyHOro NPOXKHBAHHS Ta IPUHIMIN YHOPMYyBaHb
J1030BHX HABAHTAXKEHH | FPAHUYHO JOMYCTHMAX KOHICHTpaLii PaNiOHYKIIi/IiB y IPOXYKTaX XapyyBaHH,
KOpMax i BOAi. 3aX0/11 110 OOMEKESHHIO Mirpanii pafgioHyKIi/liB y TPOQIIHHX JaHIOTax.

2. diziosoris pociaHn

®isiosioria pocanHHOI KIITHHH.

Cmpykmypni KOMROHEHMY POCIUNHUX KIINUH. Mopdornoris pociHHHOT KIITHHH y 3B’s3Ky 3 1
dyskmismu. OcoOmuBocTi OyZOBH OprafeN LUTOIUVIA3MH Ta ix Oiomoriuni ¢yHkuii. CmpyxmypHo-
(yuxkyionatena opeanizayis pOCIUHHOL KNIMUHU. MemGpanHui TPUHOAI OpPraHi3alii BHYTPIIHBO-
KTITHHHEX CTPYKTYp. KoMnapTMenTanis KaTaliTHIHEX CHCTEM i MeTaboniuanx (OH/IIB IIPOTOILIACTA SIK
OJTHH 3 MEXaHI3MiB peryJisuii KIiTHHHOTO OOMiHy. Crioco6u TPaHCTIOPTYBAHHS PEYOBHH Yepe3 MEMOPaHH.
®isuKko-xiMiugi BracTuBocTi muTOmIasMH. KIiTHHa AK OCMOTHYHA CHCTCMA. Onmozenes poCiIUHHOT
scrinuny. ETAIA OHTOreHe3y POCTHHHOT KIiTHHH. JleTepMinauis KIiTHH Ta (aKTopH, IO BILUTHBAIOTH HA
e upouec. Jludepentianis KITHH, MEXaHi3MH [OTO IpOLECY. [TOHATTA TOTINOTEHTHOCTI KITHH,
anonTo3y KIiTHH. Monexyiapui ocnosu ¢imoghizonozii. PocimeHi 6y21e600u,ix QyHKuii, Knacuikamis.
3aransHa XapaKTepHCTHKa Ta (QYHKIIT POCHHHHHX Ginkie. Bynosa i Bnactusocti ainidie. Cxuan
POCIMHHHX OJIiH. Hajipazmasimi JIs peryismiili pocTy # PO3BATKY POCIHHH PEHOBHHU BTOPHHHOTO
IIOXOJUKEHHS — (pimozopmony. BioXiMis OCHOBHHX TIpYH pEryasTOpiB POCTY DPOCIHH — ayKCHHIB,
riGepesiniB, HATOKIHIB, a0CHU3MHIB, CTHICHY. Ocuosai QyHxuii ditroropmonis. CuHTETHYHI aHATOTH
ditoropmoHis.

Bo (nuii 06MiH POCTHH.

Cmpykmypa i enacmugocni 800U, Mexauizmu HAOX0OJNCEHHS Ma Nepecy6ants 600U 6 POCHUHI.
@paxiiiauii CK1a] BHYTPINHEOKIITHHHOL BOJIH. Konoinao-xiMidauii MeXaHi3M IIOITHHAHHS BOJH
KTiTHHOK. AKBanmopuuy. TepMOIHHAMIYHI ITOKA3HAKH BOJHOIO PEXHUMY POCIHH. KopeHeBa cucremMa K
opran nornuHanHsa Boau. KopeHeBui THCK — HokHii kinnesnii apurya. [1lngxu 61136K0r0 Ta JaTbHBOIO
TpaHcropTy Boau. Ilepecysanns BOAH HO CcyHHHiH cucTeMi KCHyeMH. 7] pancnipayis ma 600nuil bananc
pocaun. TIoHATTs BOJHOTO GasiaHcy Ta HOTo CKIaJ0BHX. Tpancuipanis K QizionorigHUAIIPOIEC. Jlucrok
sk opras Tpancmipauii. [IpoauxoBa Ta KyTHKYJIpHA TpaHcHiparis. MeXaHi3M POMXOBHX PYXiB, BILTHB
Ha HEX 30BHIIHIX dakTopie. Perynsmis mpogmxoBoi TpaHcripanii. 3aco0H 3HWKEHHS TpaHCIIpawil,
anTHTpaHCTipanTH. BIUHB 30BHIIIX T2 BHYTpimHIX $aKTOPiB Ha BOTHEH OOMIH POCIHH. OcobmaBocTi
BOJIHOTO OOMiHY Y POCIHAH Pi3HMX €KOJOTTIHHX IPYTL. IIpoGema Bo/HOro AediATy POCIIH, BILTHB HOTO
Ha (i3i0J0Ti4Hi IPOECH POCIIHH.

MinepajibHe KHBJICHHS POCTHH

Minepanoui enemenmu poCiun, MEXAHIsMU IxX NOZIUHAHHA i mpancnopmysanns. Kopenepa cucrema
K OpraH TIOTJMHAHHS Ta OOMiHY PEHOBHH. ['paJieHT TNOTMMHAIBHOI 3[aTHOCTI KOPEHSL. MexaHizmMu
[OrIMHAHHS PEYOBHH KOpeHeM. BIUTHB 30BHIIHIX {axTopip Ha MOrMHAHHS MiHEPATbHAX EIIEMEHTIB.
Dizionoziuna pors ma wiExXu acuminayii € pociunHax nimpozeny. Bionoriusa TpancdopManis
azotoBMicHHX pedosuH B rpynTi. IIpomecn amoridikanii, miTpidikanii, xeHiTpipiKamii. ®ikcarrist
MOJICKYJISPHOTO a30Ty. OOMiH a30Ty B POCTHHHOMY oprauismi. Petyxuist HiTparis B pOCIHHHOMY opramizmi.
[Imsrxu acAMiTsIi amMoHito. CHHTE3 aMiHOKHCIIOT Ta iX aMifiiB. 3B° 30K a30THOTO oOMiHy 3 I[yKpamH Ta
dorocurTe3oM. Pisionoziuna poie MA WIAXU acuminayii ¢ pocaunax ¢ocgpopy. JIoCTyIHI JULs POCTHH
dopmu docdopy B rpyHTi. Bakimei GioJoriumi CIONYKH, SKi MicTTh (ocdop. YaacTs pocopy B oOMiHi
peuopmH. @izionoriyna ponb docdopy, 3HaYeHHS B CHEPIETHYHOMY 0OMiHI POCTHHHHX KIITHH.
Disionoeiuna poib Mma uilAXY acuminayii 6 poCIuHax CipKu. KpyrooGir cipku B 6iocdepi. JocTymHi s
pociuH HOPMH CiPKH B IPYHTI. Bionorigaa TpaschopManis CipkOBMICTHHX CIIOJNYK Y rpynTi. Merabomism
cipku B pociaHHax. BijHOBICHHA cyibgara o nEcreina. [pkn nepeTBOpeHHA CipKH y KJITHHAX BHIIHX
pocyuH. Bmict, hopMu i TpaHCIOPT cipka B pociuHax. @isionoridsa poib cipku. @izionoziuna poue
Giocennix Memanie — Kalio, Kalbliio, Maraito. Pisionoeiyna poiv MiKkpoenemenmie — 3aJ1i3a, MOIO/IEHY .



MApraHIIo, Mili, IMHKY, KOOansTy. Y4acTh y ()epMeHTaTHBHHX Peakiisx, Ipomecax ¢doTocuHTE3Y,
JMXaHHs, POCTY i po3BHTKY. 3HaueHHs GOpY, KPEMHIIO, ATIOMiHil0, HATPIKO Ta XJIOPY UL POCIIAH.
@oToTpodue KuBIeHHA PociinH (GorocHnTes)
Domocunmes AK YHIKAIbHA PYHKYIA POCTUHNO20 OP2AHIZMY MA U020 3HAYEHHSL.
Etany BuBYeHHS mpouecy (oTocuaTesy. Tuim Giomoriunoi ackminsmii. Jloxasu icHyBaHHA
CBiTIIOBOT i TeMHOBOT (asu dorocuaTesy. PororpodHa dyrKuis GakTepil, HalmpocTiUMX, BOXOPOCTEi
Ta BEMEX pocnnH. EdexTuBHicTs porocuntesy. 3uauenns gorocunresy i Giocdepu. OcHOBHI
OKa3HHKH (GoToTpodhHOT acuminsii. JlucTok sk oprad GoTocHHTe3y. XJIOPOIIIACTH K ClEiai30BaHi
oTocHmTeTHUHI opranemu pociwEHol KiiTHHA. ERomoniliHe OXO/DKeHHES IIacTHI. bioreHes riiacTu.
domocunmemuyni nizmenmu i pomocucmemu, ix cmpyxmypa, eracmueocmi ma @yuxyii. OCHOBHI
rpynH (OTOCHHTETHYHHX IIrMEHTIB XJI0opodinis, kKapoTHHOINIB, dikoGimiHis. OcobmHMBOCTI iX XiMiTHOT
CTPYKTYpH, (yHKIi#, XiMiYHHX Ta CHEKTPaIbHAX BIACTHBOCTCH, IX 3HAYCHHA Y cBiTiOBi# (asi
dorocuntesy. @Pomoximiuni  peaxyii  ceimnoeoi ¢hasu  omocunmesy, gomocunmemuune
ocgopunyeanns. ®oroximiuni peakmii (peaknii Kpacnoscbkoro). Spuime ¢otocencubinizanii. Spume
doroedexry. Kpantouit BHXin (oTocHHTe3y Ta BHTpara KBaHTiB. EQeKT MiACHICHHS, BiJIKPHTHH
Emepconom. Cxnax @C 1 i ®@C I1. Possurok otocrcteM B Xoxi epomonii. I[lisxu Mirpanii exeprii
C3K. Peakuiiini nenrpu gorocucrem I i IL. Tlepsunri Ta Bropurri sonOpH enektponis y ®C 11 @C IL
®orocuaTeTHyHi  enexTpon-TpaHcnoptHi Jdanmors y ®C I ta ®C II Ta 1X OKHCHIOBQIbHO-
BiHOBMOBANEHI oTeHI{iaym. CBiTIOBI peakmii GorocuuTesy. Hemumiunmii TpaHCIOPT ENEKTPOHIB, Z-
cxema. OYHKIOHYBaHHS KUCHEBHALTBHOTO KoMILIekey y ckinani @C II. MexaHisM GOTOOKHCHEHHS BOJIH.
Peakmii Ximwia. Llukmiueuii Tpascmopr enekTpomis. MexaHism cuHTesy AT® y cBimioBiit asi
dorocuuTesy. ®orodochopurysanns. Ilporonsa momma — H*-AT®a3a. I{uxniuse Ta HEIHKIiYHE
dorodpocdopunysanns. [Lnsxu acuminayii CO2 6 pociunax, Mexawismu pezyiayil gromocunmesy.
TemuoBa cramisi orocunTesy. Moneky/spHuii i enepreTuunmii Gananc uuxiy Kambsina. Eomonis
BII®-mukiy. Qoroxuxanns. Ocodmasocti razoobMiny Oz i CO2 B mponeci porojuXaHHs. 3HaYCHH
doromuxanas B MeraGomismi pocmun. Momudikamii C-3  mumxy dikcanii CO2 mig BILUIHBOM
HEeCIIPHSTIHRHX yMOB cepenoBrma. C-4 Tan (OTOCHHTE3Y SK MPHUCTOCYBAHHA JIO MOCYHITMBHX YMOB.
®oTocuHTe3 OpraHiYHMX KapOOHOBHX KHCIIOT y CYKYJCHTHHX DOCIHH POJHHH Toscromacri (CAM-
meraGoxizm). 3aauenns C-4 i CAM- meraGoitisMy B CTIHKOCTI POCIHH /10 OCYIUIHBAX YMOB 3pOCTAHHA.
Tpancnopm pomoacumiiamis, 6niue exoioziunux (paxmopie na gomocunmes. KiHnesi NpoayKTH
TeMHOBOI cTaii oTocunTesy. TpaHCIOPTYBaHHS aCHMLIATIB B poc/uHi. BimkHii Tpancnopr aCHMIJIATIB:
MIKKTITHHEE TapeHXiMEE TPaHCIOPTYBaHHs. JlaneKkuil TpaHCIOPT aCHMUIATIB, QOPMH TPAHCTIOPTY BaHHS
pedoBmH. BukopucranHs $oToacuMinaTiB B mponecax MeTabomisMy poCIHH. E6onioyis homocunme3sy.
Exouorist poTocuaTesy. OTOCHHTE3 i IPOJTYKTHBHICTD.
®dizionoris AEXaHAA POCITHH
Teopii OKHCHeHHs muxanpHOro cybGerpary. CyGerparn jmxanms. Jluxambrmi Koe(IimieHT.
CrriBBiHONICHES IIPOLIECIB JMXAHHS i GPOIHHA B POCTUHHOMY OPTaHi3Mi. ] iKONimu4HUN ULIAX oucuminayii
gyaneeodis. CyGerparn riikomisy. Jlokamisaiis peakiii rIiKoMi3y B KiiTaHi. EHepreruunuii BEXin Ta
npoxykTy riikomizy. TTopiBAsHHES TUIiB cyGCTpaTHOro i MeMOpaHHOro (ocqopuIyBaHHsL. ObepueHHA
rikomisy. Lfuxn mpuxap6onosux kuciom. CyTh IPOIIECIB, SKi BiOYBAIOTHCA B ki Kpebca. [locninoBHICTE
peaxuiii oty Kpe6ea. MDepMeHTH LHKITY TPAKaPOOHOBHX KHCTIOT. MonexynsapHuii Ta eHePreTHYHMMN OanaHc
muxity KpeGea. 38’ssok mukny KpeGea 3 asotHuM oOmiHOM. Peryimsmis rimikoizy Ta mukay Kpebcea.
Kamanimuuni cucmemu Ouxauus pociun. Komnonenmu ETJI. OKACHO-BiIHOBHI CHCTEMH POCIHH Ta
depmenTn. CTaHJapTHHH OKHCHO-BiHOBHMI NOTEHIA. ®ynkmii aHaepoOHEX Heriporenas. OyHKIT
aepoOHuX jerizporeHas. OKcHIasH sK rpylna aepoOHHX nerifiporenas i3 crenHdidEMME (QyHKIIAMHE.
Bamizonopdipuau (uroxpomu). KomMnoneHTH eleKTPOH-TPAHCIIOPTHOTO JIAHIOTY POCIHH Ta iX OKHCHO-
inmoBri motenmiam. Ilsx Tpancnoprysanss enektporis B ETJL. Jlonopu enexrponis B ETJL. ETJI
IiaHipe3ncTeHTHOro uxanust. Okuciosaibie pocopuiyeanns, Horo pyinitina cuna. XeMioCMOTHYHA
Teopist Mirgeruna. [Tpotorna momna. OyHKii H*-AT®-azu. Mexanizm curtesy AT®. Anomeprnamueni winsixu
Ouxanns, uwsxu okucnenna cybempamis. Momadikanii makiny Kpebea. I'miokcunaTHui MAKI OKHCHECHHS
sxupis. ITenTozodocharHuii NUITX OKHCHEHHS TIIFOKO3H, HOro eTalH. Enepreraunmii Buxij IIOIII Ta fioro
pob B 06Mini pegosuH. [Ipsme okucHenns nykpis. [lsixu KaTaboITi3My KHPHHX KHCIOT B pocaHHax. B-
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OKHCHEHHs! KHUPHHX KACIOT. [IepeTBOPEHHS JKUPIB HA BYTIICBOIH B npoIeci IMOKOHEOTeHE3Y Y POCIIHMH.
Perymsiuist muxanns. Edexr Ilacrepa. JluxanbHui KOHTPOIB. 3B°430K IPOLECIB JUXaHHSA i POTOCHHTE3Y.
JluxaHHa K CaMOPETyJILOBAHHH IIPOLEC. Exonozis ouxanus. BIDIAB eK30TeHHEX (paKTOpiB Ha MPOLIEC
nuxanns. EBoNTONisg IUISIXiB eHeprooOMiHy y POCITHH.

®@izioJiorisi pocTy Ta pO3BHTKY POC/IHH.

3acanvni 3axonomipnocmi pocmy i mopgozenesy pPOCIUM. OcobmuBocti pocty i MopdoreHesy
oprauis pocyiH. IIBEAKICTE POCTY, KPHBA POCTY. Pur™iugicTs pocTy. Poib diToropMoHiB y npouecax
pocty i po3BaTKy pocmuH. IIoJspHICTE POCTY, [OJAPHICTh KIiTHH i TKaHuH. Perenepaiis y pOCIHH.
Enmicutopa — iHgykTopu yTBOpeHHs Kamycy. Cmocobu peremeparii y pocnuH. KioHambHe
MiKpOPO3MHOXKEHHsI pociuH. [lepioduunicmy pocmy ma pyXu pOCIuH, 6Niue exono2iuHux (haxmopis.
Cesonna nepioguunicts pocty. ®izionoriunuii (rimbokumii) criokiii. BuMymienmii (BiZHOCHHIT) CIIOKiH.
['opMOHANbHMI KOHTPOIb CIIOKOIO POCIHH. Pyxu pociun. PocroBi pyxu — Tpomi3mu i Hactii. Cucrema
doropenentopis. Pocroi Hactii. Enjjorensi KOJNMBAIGH] ab0 KPyroBi pyXm — HyTanii. XeMopenemiis.
EBoTrolis criocobiB pyXiB pociuH. Briug ¢haxmopie 30BHIIHBOIO CEPETIOBAIIA Ha pict pocnuH. CBiTno
K peryisTop pocty pociuH. POTOpEnenTopd — (iroxpom, kpinToxpoM. BimB TeMIepaTypHOIO
daxropy Ha pict. TepmomepiomusMm. Poseumox pociuw, emanu OHMo2eHesy POCIUHHOCO Op2aHizmy.
KurreBmit mukn pocauH. EMOpioHanbHHMM e€Tall  OHTOIEHE3y. IOBeninpHMiA eTanm OHTOrEHE3Y.
Perpo/lyKTHBHHEI €Tal OHTOIeHe3y — €Tall 3pijloCTi i PO3MHOMKEHHSL. CeninpHuit eTan oOHTOTeHE3Y.BiKOBi
3MiHEHHS Y POCIHH B X0/i oHTOreHe3y. CIliBBI/IHOMICHHA HpoIIeciB CTapiHHs | OMONO/UKEHHS Ha Pi3HAX
eTanax OHTOTEHE3Y.

dizioJoris NBiTIHHA TAa PO3MHOKEHHS POC/IHH.

@axmopu  indykyii yeiminua. IHiliadis NBITIHHSL. [HayKmis OBiTiHAA. BIumB Ha UBITiHHA
TemueparypHoro daxropy. Aposusayis. Pomonepioousm. SBame doTonepioguuHoi iHAyKuii. JlucTkoBa
i cre6ioBa (ha3n. BAKopHCTaHHS B IPAKTHIN POCIHHHMITBA. Dropaneruti mopgoeenes. I11000HOCIHHA.
EBokanis sK 3aepmanbna dasa iniianii npiTinas. OropansHUi CTHMYIL ['opMoHAIBEHATEOPIs IBITIHHS
M.X. Uaiiiaxsna. Mexami3Mu JeTepMiHaIii crati y POCIHH, BIUIMB 30BHIIHIX YMOB. djiopanbHUR
Mop@orenes. ['eHeTHuHuii KOHTPOIb TEPEXOMY /IO IBITIHHA. dizionoriuai MeXaHi3MH 3aMAICHHS Ta
3aIUTiTHEHHS B POCIHH. Di3i0/102i5A 6e2emamueHoc0 POSMHOJNCEHHS POCIUH.

Cucremu peryasnii Ta inTerpauii pocians.

[ToHATTS roMeocTasy, emirete3y. CekperopHi (yHKIil pOCTHHHOTO oprauismy. SIBuine ajenonarii.
Jlerki BumienHs pocumH ((iTonmmmu). BHYTPINIEBOKIITHHHI CHCTEMH peryisinii. MertaGomivna
peryJIsLis — peryysimis Ha piBHi depmenTiB. [3ocTeprayHa Ta aoOCTEpHIHA perysis. [lnsxu pery st
axTHBHOCTI  (QepmentiB. MemOpanna perymsis.  Cucrema MeMOpaHHHX XeMo-, (oro- Ta
MexaHopenenTopis. I'eHernmuna peryisiuis, ii dysxmii. MikkTiTHHHI CHCTEMH peryJsuil. Tpodiuna
perymsis. Enexrpodisionoriuna perysis. @iroropMoHaiLHa perynsimis. CHrHaibHi CHCTEMH PeaKii
pociiH, mojpasmsicTs. [ToxpasHiodi GaxTopH. MexaHi3MH peleniiii B POCIHHHOMY OpraHismi. fIBama
napabiosy, napasexposy. [logpasnusicTs i peakirisi pOCIHH Ha (paKTOPH 30BHIITHEOI'O CEPEIOBALIA.

®iziotoris crifikocTi Ta azanTanii pocauH 10 (paKTOPiB 30BHIMIHLOI0 CEPEAOBHINA.

TlomsTTs cTpecy, critikocTi Ta ajanTanii. Misionoris cTpecy, MEXaHI3MH CTpecy Ha KITHHHOMY
piBHi, OpraHi3MeHHOMY i TOMyJIAMIAHOMY piBri. Bumu amanTtanii — ¢GiIOreHeTHIHA, OHTOTCHETHIHA,
AKTHBHA, IIACHBHA AJaNTallis, aKTiMaIis, aKIiMaTH3alis. 3araibHi MEXaHI3MH CTIiMKOCTI Ta CTPYKTypa
ajanrTaniisoro mpouecy. MexarisMu aganTanii pociuH. ®@asa cTpec-peakuii, (asa cremianizoBaHoOl
ananranii. Ilocyxo- Ta *apocTiliKicTh pociuH. X000~ Ta Mopo3socTiiikicts pociui. ConecTiliKicTh
pocimH. CTilfKicTh POCIHH 10 IIKiTHHKIB i xBopo6. Pitoimyniter. CTiliKiCTh POCIHH 0 TEXHOICHHHX
¢axropis.

3. ®@isioJroris JIOAHHH TA TBAPHH

Dizionoziuna XapaKmepucmuKa opzanizmy i 0CHO6HI 3aKoHU {020 OiAbHOCMI AK CUCMEMU.
B3aeM03B’ 130K MiX cTPYKTypoio Ta (ynkmicio. KopoTka XapakTepHCTHKA €JIEMEHTIB sIK JaCTHH i
dynKmi# opranismy. Bikosi Ta cTaTeBi ocobmBocti QyHKuii. @yHKuil KIITHH, TKAaHHH, OprasiB,
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dizionoriYHux CHCTEM OpraHi3My. OcroBHi (izionoriuni BIACTHBOCTI OpraHisMy — 00OMiH peJoBHH Ta
eHeprii, oApasHeHHs, 30y IHBiCTb, PicT, CaMOpETyJIsilisi, PO3BHTOK, CAMOBIITBOPEHHSI, IPUCTOCY BAHHSL.
dizioJioria 30y IMBHX CHCTEM.

Tumw 36y miEBEX KiiTae. [TopasmuBicTs, 30y UTHBICTE K OCHOBA peaxiii TKaHNHA Ha MOJPa3HEHHS.
36y OKEHHS i ra/IbMyBaHHSI SIK JIisUTbHI CTaHU 30y//IHBOI TKAHMHH.

Cyuachi yaBienss npo GyaoBy i dpynxuii memGpan 30y TMBHX xritae. lonHi kanam MeMOpaH, iX
Buzy, QyHkmii. MemGpannmii norennian cnokoo (MII), meTonm peecTpallii, HapaMeTpH, MEXaHI3MH
noxomxeHHs. @izionoriyaa pons MIL

biziooriuni BIACTHBOCTI HEPBOBHX BOJOKOH. XapaKTepHCTHKA HEPBOBHUX BOIOKOH THITY A, b, C.
AKCOHHHIi TPAHCTIOPT, HOTo poiib y peanizanii TpoditHux GyHKIiH HeHpoHa.

Cunarc, #oro 6ynosa, pymxuii. Knacudixanis curancis.

Ilotenmnian kinmesoi mractuaku ([IKIT). ®isionoriuni Mexanismu GroKamy HEPBOBO-M’A30B01
nepenadi.

Jarajabua Qisionoris M’ a3is.

MexaHi3M# CKOPOYEHHS! TIONEPEYHO-IOCMYTOBAHAX M’ S3iB. MeXaHi3MH MO€IHAHHS 30y KCHHSA Ta
CKOPOYEHHS y TONEPEIHO-IIOCMY'OBAHHX M 530BHX BOJIOKHAX. DyHKIIIT i BIACTHBOCTI CKEJIETHHX M’ sI3iB.
HeiipomoTopHi opuunni. Exexrpomiorpadis. Pyxosi OJIMHHIT.

I'IameHpKi M’s34, X THIIH: MOHOYHITapHi, MyJIETHYHITapHi, smimani. [Toeapanns 30ymKeHHES 1
CKOPOUEHHS Y TIafieHbKHX M s3aX. OcobmmBocTi MEXaHI3My CKOPOYEHHS TTIaZleHBKHX M s13iB. JHepBawis
I71aJIEHEKHX M 5131B.

3arajbHa QizioJioris HEPBOBOI CHCTEMH.

HeifpoH Sk CTpyKTypHO-(yHKIIOHAIEHA omuannsg [{HC. Buau meiiponiB, ix ¢yHkuii. 1Iponecu
36y oxenns Ta raneMysanns y [IHC. Heliporsis, i pyBKIiOHATbHE 3HATCHHS. B3aeMoiis Miz IpoLeCaMH
36y KEHHS i ra/lbMyBaHHS K yMOBA 3/(IICHCHHA pedIIEKTOPHEX aKTiB (CHHEPriTHHX, AHTArOHICTHYHHX,
NaHIOroBux). IIpHAIMII NEPEKITIOYCHHS, PELMIPOKHICTE, MOJETTICHHS, OKITIO3is, 3BOPOTHHI 3B’A30K,
3araibHKi 1 KIHIEBUH IUISAX, JOMIHAHTH.

Pednexropruii npurnan gismsHocti ITHC. Pedekc, pedieKTopHU#H IUIAX, GYHKUI] #Oro JIAHOK,
MeXaHi3M# KOZyBaHHS Ta nepe/adi iHdopManii o pedIIeKTopHOMY HULAXY .

®iziooris pi3HAX BiALTIB HEPBOBOI CHCTEMH.

CruHEWMT MO30K, POJTb CTOBGYPA MO3KY B PEryJISIlii pyXOBAX dymxniit. Hasxizui pyxoBi npoBigui
IUISXH, iX poNk y peryisiuii akTHBHOCTI anbga- Ta raMa-MOTOHeHpoHiB. Pojib 3aqHBOIO MO3KY,
(YHKIIOHATEHO-CTPYKTYPHA OpraHi3allis MO304Ka, Horo apeperTHi Ta edepenTai 38’ s3KH, X dizionoriuna
poits. Poyib GasanbHEX A/Ep y PETYTSALi pyXOBUX dynxmiii. @ynKuioHanbHA Oprasizanis 6asalbHUX SIEp Ta
3B’ s13KkH. POJIb MOTOPHHX 30H KOPH B PEryJIsllii PyXOBHX dynxmiii. [lepesiada CHTHAIIB BiJf MOTOPHHX 30H
KOPH JIO M 513iB.

InrerparusHa dynkuis JJHC B opranisauii pyXis. Y4acTb peTEKyIspHOi popMalii B inTerpaTHBHIH
nissaocTi [THC. Aminocnendivni cHCTEMH MO3KY. IaTerparueHi QyHKNil TAIAMYCa.

Dizioorisi ABTOHOMHOY HEPBOBOI cHCTeMH Ta i poJib y pery sl dynxmii.

CTpyKTypHO-QYHKI{iOHAIbHA OpTaHi3alis aBTOHOMHOI HepBoBOi cucTemu. CuMmIaTHYHUI,
MapacHMIATHYHHN T2 METAaCHMIIATHIHHA BiIUIiM aBTOHOMHOI HepBOBOI cHCTeMH, ix (QyHKiii. Poib
TiMOIUHOI CHCTEMH, KOPH BEJMKHX IIBKYJb, PETHKYJIAPHOIL dopmaniii, MO309Ka, CIHHHOTO MO3KY B
perynsii BereTarnBHEX QyHKil. Bererarusi pe(ekcH. BikoBi 3MiHM BEereTaTHBHOI HEPBOBOI CHCTEMH.

[aTerpaTuBHi PyHKUIT FOJIOBHOTO MO3KY.

(izionoriuga aHATOMis KOPH I'OJIOBHOTO MO3KY. AHaTOMi4Hi Ta ¢yHKI[iOHANEH] 3B 43KH KOPH
FOJIOBHOTO MO3KY 3 TaJlaMycOM (TaJlaMO-KOPTHKAIbHA cucrema) Ta immamu crpykrypamu [THC.

['ymopaibHa perysmis ¢yHKmii opranizmy. @isiosioris 3a/103 BHYTPiIHBOT cexpenii.
Poun ropmonis y peryasuii gynkuiii oprasizmy.

dakTopu TYMODIBHOI PErylsili, iX XapakTephcTHKa Ta xracadikanis. KoHTYp ryMOpaibHOI
peryJIslii, pojib 3BOPOTHBOTO 3B°3KY B perysiii. B3aemo3B’ 130K HEPBOBOI T2 T'YMOpaJIbHOI peryJIsiii.

C1pykTypHO-(yHKI[OHATEHA OpraHi3arisd €HJIOKPHHHOI cHcTeMH. EHZIOKpHHHI 3271033, C€HIOKPHHHI
KTiTHEH, X ropMoHH. OyHKii ropMOHiB. OCHOBHI MeXaHi3MH JIii TOPMOHIB.



dizioJI0Tis CHCTEMH KPOBi.

Pigunni cepenoBuma opranismy. [IoHATTS npo BHYTpIlHE cepeJoBHIIE opraHisMy. ['omeocTas i
itoro perymsitis. Kpos. Ilonsirrst ipo cucremy Kpopi. OcHoBHi dyHnKiii kposi. Cxial i KiTBKICT KPOBi y
monuan. [Tokasauk reMatokputy. OCHOBHI ()i3ionoriudi KOHCTAHTH KPOBi, MeXaHi3MH iX perymii. ['pymn
kpogi: cucremu ABO, CDE, pesyc-cucteMa Ta in. Meroau Bu3Ha4eHH: rpyn Kposi. [IpaBuna nepenuBanHs
KkpoBi. KpoBoTBOpeHH Ta #oro peryssnis. BikoBi 3MiHH CHCTEMH KpOBI.

dDizioJioris cHCTeMH KpoB00Oiry.

Mop¢o-(yHKIIOHAIBHA XapaKTEPHCTHKA CHCTEMH KpoBooOiry, ii polis B opraHizmi.

Bynosa cepns, fioro ¢pyukmii. Cepuernii M’ 13, fioro Oymosa, pyukmii. Diziomoriugi BIACTHBOCTI
Miokapa Ta ix ocoOiauBocTi. ABTOMaTu3M cepipl. [lortermian il arunoBux kapaiomiouuTi. IIposigHa
cucreMa, 1i pyHKOiOHANBHI OCOONHBOCTI, MIBHAKICTh MPOBEACHHS 30y/DKEHHS MO CTPYKTYpax Cepus.
[Torenmian nii TunoBux kapaiomioruTiB. CeprieBuii 1ukn, ioro ¢azoBa crpykrypa. CucremHmi
KpoBooOir. MyHKIioOHaNbHa KiacHdikamis KpOBOHOCHHX cyawH. Mikponupkynsanis. @izionoriuna
XapaKTepuCTHKa €MHICHMX cyAuH. Perymamis cmcreMHOro kpoBooOiry. HepBosi Ta rymopaibHi
MEXaHi3MH PeryJIsilii KpoB’ SHOTO THCKY.

®izioJioris cHCcTeMH AAXAHHS.

Byi0Ba Ta GpyHKIi CHCTEMH JMXaHHs. 3HAYCHHSA JUXaHHs Ui opranisMy. OCHOBHI €TaIy porecy
JauxanHs. 3oBHimHe quxanHd. Jlpxansauii makr. Dizionorivaa XapakTepHCTHKA JUXAIBHHX IUIAXIB, iX
¢ynxuii. [a3006MmiH y nerensx. Tpancnopr razis (021 CO2) kpos’to. Kucnesa emuicTs KpoBi. Peryiamis
muxanss. Crpykrypu [THC, mio 3abe3nedyrors quxanbHy nepiofuky. BikoBi ocoOMMBOCTI TuXaHHS.

dizioJioris cHCTeMH TPaBJICHHS.

CyTh mpomecy TpamleHHs, XapdoBa moruBanis. ®isionoriyni OCHOBH royiofy i HacHYEHHS.
Vasnerns npo xap4yopuii nentp. IliaTpuManHs cTanocTi BMiCTY NOKHBHHX PEYOBHH Y BHYTPIIIHBOMY
cepenosuini. bynosa Ta QyHknil cucremu TpasneHHs. TpaBHuI kaHan Ta TpaBHI 3al03H, iX QyHKii
(cexpertisi, MOTOpHKA, BCMOKTYBaHHS).

®diziostorist 06MiHy pe1oBHH i eHepril.

3aranbHi DOHATTS Opo 0OMIH pedoBrH B opraHizmi. OOMiH PEYOBHH MiXK OPraHi3MOM 1 30BHIIIHIM
CEpEIOBHIIEM SK OCHOBHI YMOBH XXHTTH i 30epexeHHs romeocTasy. IlnacTuuna i eHepreTuyHa poJib
Xap4oBUX Pe4OBHH. BajlaHC HA/IXO/KEHHS i BUTPAT PEYOBHH.

Enepreruynmii o6Min. Oprasi3u sK BiIKpHTa TepMOJMHaMiuHa cHcTeMa. EnepreTuunuii 6ananc
opramismy. ®isnmuna kanopumerpis. KanopiliHa HiHHICTE pi3sHHX Xap4oBHX pedoBHH ((isw4Ha Ta
(¢izionorigHa).

®iziororist cucremMn TepMopery iamil.

CranicTs TEMIIEpaTypy BHYTPIIIHBOrO CEPEIOBHINA K HeoOXiHAa yMOBa HOPMAJILHOTO IPOTIKAHHS
meTaboiurmx nponecis. Tofikinorepmis, romoiiorepmis. Temneparypa Tila MOMMHH, ii J00OBi KOJIMBAHHSL
Temmeparypa pi3HUX JiSHOK MIKipy i BHYTPilIHIX opranis moauay. ®isuvna i XiMivHa TepMOperyIsisL.
ITepudepuyni Ta MEHTPAIBEHI TEPMOPENEIITOPH.

dizioJorisi cHCTeMH BHALICHHS.

dizionoriuna cucTema BUIIJICHHS, i Oynosa, GyHkuii. Opranu BUAiIEHHS (HUPKH, MIKipa, JIETeHi,
TpaBHHI KaHan), iX y4acTs y HiATPHMIN ToMeocTasy opramismy. HHpKH sk OCHOBHI OpraHu BAIUTHHOT
cucremu. OCHOBHI IIPOLIECH CEY0yTBOPEHHA: KIyG0uKoBa (hinbTpartis, KaHanbesa peadcopOiis, CeKperis.
Mexanismu Kiny6Goukosoi ¢insTpamii, ckiajn nepBHHHOI cedi. Perynsmis msumxocTi KiyOO4KOBOI
dinprpanii. PeaGcopOuis B kaHaNbIAX, i MexaHisMu. Buaincans cedi 3 opranismy, perymaniia. Meroau
HociipkeHHs GyHKIT HApoK. BikoBi 3MiH# CEYOyTBOPEHHS i CEUOBHIUICHHSL.

®diziosoris penpoaykiii.

Crazii BixTBOpeHHS ((OPMYyBaHHS CTaTeBOro JO3piBaHHS, CTATEBOI MOTHBANIl Ta ii peamisanii,
BaTiTHIiCTb, IIOJIOTH, TOIyBaHHS MOJIOKOM JTUTHHHY, ii BAXOBAHH!).

AnaroMo-¢izionoriuai OCHOBH BinTBOpeHHs. Perymsamis crareBux @QyHKOil. be3yMoBHO
pednekTopHmit MexanisM (adepenTHa, meHTpanbHa i edepentna nanku). Cratesi pediekcu KIHOK 1
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yosopikie. Dizionoris crateoro akty. Disionorivni 3aKOHOMIPHOCT] BariTHOCTI 1 IOJIOTOBOTO aKTY. Bikosi
3MiHH BIATBOPEHHA.

dizioJi0rin CEHCOPHUX CHCTEM.

TTOHATTS PO CEHCOPHI CHCTEMH a00 aHaIi3aTOPH. 3HAYEHHS CEHCOPHHX CHCTEM Y [i3HABAHHI CBITY.
CucreMHuii GakTop COpriMaHH:.

CrpykrypHO-GyHKIIOHATBHA opraHi3ais CEHCOPHOI CHCTeMH. PerenTopu: xinacudikais, OCHOBHI
BJIACTHBOCTI, MexaHiamu 36y/uKeHHS, (QyHKUIOHATEHA nabinsHicTs. Perymsmis ¢ysxuii perenTopis.
TToHSTTS PO PeleNTHRHE nole i pedekcorenHi 30HH. MeToTH OC/PKEHHES 30y LTHBOCTI PEIENTOPIB.

4. Mikpobiooris

Tipupoaa mikpooprasizMis Ta GyHKIIOHATLHA HHTOJIOTIN.

IonokeHHs. MiKpOOpraHi3MiB y HPHPOJ: saraibHI BIACTHBOCTI, THIIH KJIITHHHOI OpraHi3amii,
madepeniupoBkd. OCHOBHI 03HAKH, AKAMHA KOPHCTYIOTECS B takcoHoMii. BifMirHOCTI B opramizaii Ta
dyHKIioHyBaHHi eykapioTHYHOI Ta IpOKApiOTHYHOI KIiTHHM. 3aralbHa XapakTepHCTHKA POKapioT:
pi3HOMaHITHICTH MOP(OJIOTTIHAX dopm, Bapianil po3mipis, MeTabosTiuni 0coOIHBOCTI, OCHOBHI IPYIIH
OaxTepii.

TakcoHOMiuHi MiAPO3IUIA  IIPOKAPiOT: pimMiamocTi B OyZoBi KIITHHE  MIKOIUIa3M,
IDAMIIO3UTHBHEX T4 rPaMHETaTHBHUX GaxTepiii. 'pamueraTaBHi GakTepil: MopdoIoris, THIN ALUICHHA,
croco6u mepeMilenHs, 0cOOMHBOCTI OOMIHHAX IpoIECiB.

MerTo/ M BUBYEHHS OyJOBH MiKpOOpraHi3Mis: je3inTerpanis GakTepiaibHEX KIiTHH, BHILICHHS
CYOKITITHHHHX CTPYKTYD.

PosmizHaBanus Ta MATONOTIYHC BHSBICHHS GakrepianbHHX sIep. Sneprnit anapar GakTepiii:
0co0IHMEOCT] OaKTepiaTbHOI XPOMOCOMH, HEXPOMOMCOMHI (haKTOPH CTIajIKOBOCT.

[ToBepXHEBi CTPYKTYpH TPOKAapioT: nokanizamig, Oymosa, XiMiYHHM CKIas, OCHOBHI (yHKIIL.
BakTepianbHa IUIa3MaTHYHA MeMOpaHa: noKawmizamis, GyaoBa, XiMiYHHH CKJIaji, OCHOBHI ¢dynKuii,
opramizanis. KiiTaena cTiHKa: GymoBa, XiMiuHMH CKJIaZ, ocHoBHi (QyHkmii. Ponp memOpanu y
KUTTENIATPHOCTI Ta PO3MHOXEHHI OaKTepii. OcobmBocTi BiaMiHHOCTI GyOBM KIITHHHHX CTiHOK
IPaMIIO3HTHBHMX T4 IPAMHETaTHBHAX GaKTepiil, 38’ 430K MiX OyI0BOIO CTIHKH Ta dapOypanns 1o I'pamy,
qyTAMBICTIO 0 OiOUM/THAX PEIOBHH.

CnoporeHes, THIIH CIIOP Y MiKpoopraHi3MiB Ta ix GionoriuHa poib.

OCHOBHI BJIACTHBOCTi BipyciB Ta iX BiaMiHHOCTI Bifl irmmx Mikpoopragismis. Oco6mmBocTi
wracudikanii Bipycis. ByioBa BipyCiB i MOp(OIOriTHi THIH BipyCHUX KalCHB. XimivaaHi cKIaj Bipycis.
JIBi (a3d KUTTEBOTO IHKITY pipyciB. XapakTepHCTHKA PENpOAYKIIil, K CIIOCO0Y PO3MHOXCHHS BipiOHiB.
®opMH T2 MEXaHI3M B3aEMO/IT BipyCiB pi3HHX CHCTEMATHYHHX IPYT 3 KIiTHHOM-X034iHoM. OcHOBHI (asu
B3aeMoylii (hariB 3 GakTepianbHOIO KIITHHOI0. XapakTepUcTHKA Pi3HHX BapiaHTiB peruTikanii BipyCHHX
reHoMip. SIRHme JTi30TeHii, SK OKpeMHii BapiaHT Biporenii. XapakTepHCTHKA inTepdepentti BipyciB.
OcHOBHI HAIPAMKH TpodinakTHYHOL 60poTH6H 3 BipyCaMH.

®iziosoria Ta Gioximis MikpoopraHi3MiB.

Crioco6u icHyBaHHS HPOKapioT: JDKepena eHeprii, JOHOPH i aKIenTopH EIIEKTPOHIB, JUKEpena
pyriemo. Kiacugikauis MiKpOOpraHi3MiB IO criocobaM OTPHMAHHS €Heprii Ta CIocoOy JKHBJICHH.
VMOBH BEpOIIYBAaHHS MiKpOODraHi3MiB: 3HAYCHHS CKJIajy JKUBHIBHUX cepenoBum, pH, ceneKTHBHAX
cepe/IOBHIIL, acpallii, TeMIeparypH.

Tumm XHBJIEHHS MikpoopraHismis. Xap4osi notpeGu Ta dakropu PpocTy. Kupnenns
MIKpOOpTraHi3MiB: MeXaHi3M Ha/IXOJUKCHHSA KHUBHILHHUX PEUOBHH B KIITHHY, TIOYaTKOBi CTIONYKH JUIf
GiocuHTE3Y, IKepena eHeprii.

JarajbHa  XapakTEpUCTHKA CIOCOOIB  OTPHMAHHS eHeprii  IpOKapioTaMd, JIMXaHHA
MiKpoopraHi3mis i #OTo THIIH. Dizionoria quXaHH:, 0COOIMBOCTI HEMOBHOTO OKHCIICHHA.

TMonstrs npo GponinHs. THnu OpomiHHS (po6otu B.H. IllanomHnKoBa). IrikomiTHYHER MIISX
po3may BYIJICBOJIB. BPOMIHHSA SK IMULIX OTPHMAHH eHeprii aHaepoGHIMH MiKPOOPraHisMaMH.

XeMOoCHHTE3. XEMOCHHTE3YIOUI MiKpOOpraHi3MH, 1X ocobmBocti. BakTepiansuuii GoTOCHHTE3,

#oro 0cobmmBocTi. XapakTepucTHKA (POTOCHHTE3YIOHHX IIPOKapiOTiB.
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Picr i pO3MHOKEHH:A Mikpoopranismis. ®isionoris pocTy GakTepiéi B mepioauyHiii Ta
Ge3mepepBHii KyIbTypax, KoeillieHT PO3BEACHHI.

Po310BCIOKEH S MikpoOiB Ta iX pollb B KPYrOBOPOTi PEYOBHH Y npupozai. Kpyrosopor asory.
Pons MiKpoOprasismMiB B Ipoueci amonidikamii. Asordikcamis. CrmGioTHudi Ta BiILHOXKUBY i
asotdikcaropu. Poboru C.H. Busorpaacskoro. Mexanism asotdikcarii.

VuacTs GaxTepiii y nepeTBOpenHi Byriemo, gochopy, cipku Ta 3amisa. Ponb MIKPOOPTaHi3MiB y
TPYHTOBHX T4 T€OJOTTYHMX MPOLECaX. bakrepianbHe BHIyTOBYBaHHS METATIB Ta NEPCIEKTHBH HOTO
IPOMHECJIOBOTO BUKOPHCTaHHs1. 3arajlbHa XapaKkTeprucTHKa nitorpodHEx GakTepii.

Tlpomuciosa MikpoGioaoris Ta anTubiOTHKH.

BukoprcTanHs npouecis GpoainHs Ta 610CHHTEY MIKpOOPraHi3MiB Y IIPOMHCIIOBHX MacIITabax Jyist
OTpHMAHHS [IHHUX MPOIYKTIB. MOIOYHOKHCIIE GpoiHHS Ta HOTo 30y IHHKH, XIMi3M 1 3HAUCHHS B Xap9oBif
npomucnopocti. Crmprose OpOAiHHSA, HOrO THIIH, Ximism i 36yaHEKH. AneToHO-GyTHIOBEe GPOMIHHS:
nBohasHICTE IpolLecy, 30y/IHAKH Ta iX BIHOIICHHS IO MAC/IAHOKACIIMX OaxTepii.

Mikpo6ionoriuni coco6u OTPHMaHHI KOPMOBOTO 6iiKy Ta aMiHOKHCIIOT. KyJIbTypH, CHPOBHHA,
OCHOBH TeXHOJOTii. BUpoOHHIITBO MiKpPOGiOIOTI9HIX 3aco0iB 3aXuCTy POC/IHH Ta GakTepianbHuX J0OpHUB.
IIponyuentu. ITpernapary, sxi BHpoOIse IPOMHCJIOBICT. biocuHTes depmentis. Cenexilis BACOKOAKTHBHAX
npozynenTis. OCHOBHI €Tany BEPOOHHIITBA depmenTiB. BUKOPHCTAHHS B HADOTHOMY rOCTIOZIapCTBi.

MikpobGionorigaa TparcdopManis pedoBHH. Tpancopmaris CTEPOiiB. Mixkpoopraui3smu, K
BHKOPHCTOBYIOTECS IPH Tpancgopmarii peaoBUH.

TurmoBa cxema MiKpoGionoriqHOro BUpOGHHIITEA: JKHBHJIBHI CEepeJIOBAINA, OUHINICHHES 1 cTeprITi3amis
TOBIiTpSL, OTPHMAHHS [IOCIBHOIO MaTepiany, BHpOOHMYE Ky/IETHBYBAHHS, KIHETHKA POCTY MiKpOOpraHi3MiB,
BH/TLTEHHS KiHIIEBOTO IPOIYKTY, KOHTPONIb BEPOOHHIITBA IPOYKTiB MIKPOOHOT'O CHHTE3Y.

TloHSTTS PO AHTHOIOTHKH, OCHOBHI pacTHBOCTL. IlpuHImuAnE KiacHpikanii aHTHOIOTHKIB.
[Tpupo/THi Ta HAIBCHHTETHYHi aHTHOI0THKH, OCHOBHI KJIacH.

Cenekiis MIKpOOpraHisMiB — IPOJYIEHTIB anTHOioTHKIE. MiHMBICTh MPOXYLEHTIB, METOIH
[i{TpEMAHHS aKTHBHOCTI (aHATITHYHA ceexis) 1 36epiranast KyIsTyp. I'eHeTHdni OCHOBH cenexuii
IPOAYLICHTIB AHTHGIOTHKIB, MPHHIHIH T2 METO/H. Posib MyTareHHEX (GaKTopiB B CENeKIii HpOJIy1IeHTIB
aHTHOIOTHKIB.

Bionoriuni ocHoBH (epMenTaIii aHTHOIOTHKIB T2 3araTbHi IPUHITAIE TEXHOJOTIT IX BAPOOHHLTBA.
OcHoBH cTajil Tpollecy BHPOOHALTBA aHTHOIOTHKIB: irOTOBKA nociBHOro Matepiany i gepmenranisi,
XiMidHA OYHCTKA, CYIIKa i pacoBKa aHTHOIOTHKIB.

BHKOpHCTAaHHS AHTHOIOTHKIB y MeqaHi. BEMory, SKi 3aCTOCOBYIOTE JI0 aHTHTOIOTHKIB MEJJTHYHOTO
npusHasieHHs. OCHOBHI MEXaHi3MH il aHTHGIOTHKIB HA MIKpOOHY KiiTHHY. CTIHKICTS MiKpOOpraHi3MiB J10
ARTHOIOTHKIB. BioXiMiuHi Ta FeHETHYHi OCHOBH CTIHKOCT.

BuUKOPHCTAHHS AHTHOIOTHKIBY IHIIHX ramys3sx: BeTepHHAPii, TBAPHHHALTE], POCJIMHHHIITBI, 5K
XapuoBHX KOHCEPBAHTIB, HTi0ITOPIB.

IeneTHKa MiKpoOprauisMis.

CrpykTypHO-(hyHKIIIOHAIEHA opraHizaiisi T€HOMY MPOKapiOTiB. Pemurikanis GaxTepianbHOL
xpoMocoMH i epmenTH, sKi OepyTh B Hiit ygacth. CrajikoBa MiHIHBICTb ¥ Gaxrepiii Ta i MexaHi3MH.
Myrarii y 6akrepiii, acToTa X BAHAKHCHHS, METO/IH Bizbopy Ta izenTrdikanis MyTaHTiB. I CHETHIHA
pexomGinanis Ta criocodu nepenadi o3HaK y 6axrepii: KOHJoranis, Tpaucaykuis, Tpancdopmanis.Crars
y 6axrepiii. BAKOpHCTAHHS METORY KOH IOraIii Juist Ho0yI0BH I'eHETHYHOI KapTH XPOMOCOM.

HoBii HanpsMOK y GiOTEXHOJIOTI — KOHCTPYIOBAHHS mTaMie i3 3aJaHAME BIACTHBOCTSMH Ha
OCHOBi OTPHMAHHA TiOPHIHHX MOJICKYI JTHK. BekropH, 10 BHKOPHCTOBYIOTHCS B TeHHi# imkeHepii.
TIa3mimm, X MOJIeKy IsSpHa OpraHisaitis Ta ocHOBHI BacTEBOCTI. TpaHcIo20HH OaKTepil, X BIIACTHBOCTI
Ta BUKOPHCTAHHS B TeHHIH imkenepii Ta GiorexHonorii. OCHOBHI IIPHAOME OTPHMAHHS TiOpHIHIX JTHK,
sBejieHEs iX B GakTepianbHy abo iHIN KITITHHH, KIOHYBAHHS. CTBOpEHHS TEXHOJIOTii BHPOOHHITBA
inTepdepoHy, iHCYIIiHY, COMaTOCTATHHY Ha OCHOBi CKOHCTPYHOBaHHX IITAMIB.
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5. Bioximis

binku i pepMeHTH.

HoMeHKIaTypa aMiHOKHCIOT. KHCIOTHO-OCHOBHI BIACTHBOCTI aMiHOKACIOT.  XiMiuHi
BacTHBOCTI aminokucyor. [lerrray i menrord. OcoGIMBOCTI MENTHIHOTO 3B’ A3KY.

Bionoriuna pons Ginkis. Kiacugikaris Gikis 3a 6y A0BOIO i reOMETPHIHOIO ¢dopMOI0 MOJIEKYITH.
Ipocri Ta ckmammi Ginmku. Meromu excrpakuii Ginkis. Ilepsunma CTPyKTypa GiNKiB Ta METOIM ii
pusHayerHsa. CrocoOu Moaudikanii moNNenTHIHOTO JIAHIIOTA. IoMonoriudi O1IKH.

Ipoctoposa ctpykTypa Ginkis. [lonsTrs xondopmanii i xordirypamii Ta 38’I30K IUX HOHATE.
IlepBrHHa, BTOPHHHA, TPETHHHA, YCTBEPTHHHA CTPYKTYpa 6inkie. Cum, mo cTabii3yroTh KOHGOPMAILIO
MOJEKYJT OLIIKy.

@epMenTH — QyHKI{OHAIBHI OJTHHHAIL KIITHHHOTO Mmetabomismy. Crenudiunicts aii GepMeHTIB.
OcHoBH (hepMeHTATHBHOI KiHeTHKH. [30(hepMeHTH. My sTH(bEpMEHTHI KOMIUICKCH Ta IX PEryJialis.

OcHoBH GioeHepreTHKH HKHBOT KIITHHH.

AT® - eHepreTHYHa BaOTa KIITHHH. Bucokoenepreruuni ¢pocdopunsopani crnonyku. ATO-
makt. Ximigai BoactuBocti AT®, rigpomis i BenM4HHA BiNIBHOI CTAaHJApTHOI eHeprii rigpomisy, ii
3HaueHAd B HarHBHEX ymoBax. HAJIH i HAJI®H six Hocii eneprii y BHIILA/I BiTHOBHHX CKBiBaJICHTIB.
CyOkniTiHHA OpraHi3aris MeTaboi3My.

CTpyKTypa MITOXOH/pif Ta XapaKkTepUCTHKa HociiB muxamsHOro jaHmora. OKHCIIOBaJIBHO-
Bi/[HOBHI peaxiiii, CTaH{apTHHI MOTEHITia CIPSKEHOT OKHCITIOBATEHO-BiTHOBHOI napy. Jlanmor nepebiry
EJIeKTPOHIB - CHCTEMA OKHCIIOBABHO-BITHOBHAX peakiriii. [ariGiTopy MUXaIbHOro NaHmora. MexaHism
raJpMyBaHHs JIGHIOTY —mepeodiry enexTpoHis. OkucmoBanrbHe (GochopHIOBAHHSL. Pos'exnyBadi
OKHCIIOBAIBHOTO  (POC(OPHIIOBAHHA 1  JHXaHHA. Cipykrypa AT®-asu. PoGora AT®-asm.
XemiocMoTruna Teopis I1. MiTyesuia. UenHoqHi MeXaHi3MH OKHCIICHH no3amiroxorapiarsHoro HAJTH.
MikpocoMalbHe OKHCIEHHS.

KaTaboniuni muisixn MeTadoIizMy ByTJIeBOJiB.

TlepeTBOPEHHEs BYIJIEBOZIB y MHLTyHKOBO-KHMIIKOBOMY tpakti. [JiKOmi3 - HEHTpaJbHHH MLLIX
xataGoniamy Gimsmocti opraHismiB. JIBi crami rrikonizy. @ocqOpHIIOBAHHA NPOAYKTIB [IIKOMI3Y K
MexaHi3M KoMmmapTMeHTamii mpomecy. Peakuii i gepMenTH rKOMITHYHOTO HUIAXY. Mexanism
cyberparsoro (ochopumosanns. [IIAXA BUKOPHCTaHHA HAJTH. Enepreruxa riikonisy. PospaxyHok
KUTBKOCTI BiNIGHOI CTAHZAPTHOI eHeprii IpH Po3KIai OJHIET MONEKYJIH TTOKO3H. Peryssinist riKkomisy.
Perynaropui ()epMEHTH, €HEPreTHYHE CIPsIKCHHA. [mikomitwani orpyTa. Peaknil Ta ¢epMmeHTH
aepobmoro uwmXy. IuikoreHoms, #oro MexaHi3M i mOcHigoBHiCTH peakmiii. Perynauia
rikoreH(ocopHIasy IUIAXOM KOBAJICHTHOT mozudixanii. TopMOHaIBHA PETYIsLlis MPOLECY. s
MOHO-, Jli- 1 IIOJTicaxapuIiB JO TIHKOMI3Y.

ITponionoBokucne GpoainHs. MonouHOKHCHE Ta CIHHPTOBE GponiaHs. AIBTCPHATHBHI ILISIXH
poskiazy Byrnesoiis. Ilerrosodocdarruii AL

PoGota IHPYBaTAET1IPOreHa3HOro KOMILIEKCY. DepMeEHTH i KOEpMEHTH
ipyBaTIeriJPOreHa3HOTO KOMILIEKCY. Perysmist nepeTBOpEHHs MipyBaTy B alleTAIL KoA.

IcTopist Ta METO BiJIKPHTTS LHKILY TpHKapGOHOBHX KACIOT. Peakuii Ta (PEPMEHTH HUKITY, BiCIM
cramiii 1ITK. Bionoriusa MONIMBHICTH ITHKIY. Jlerigporenasu NHKIY TPUKapOOHOBHX KHCJIOT i
po3paxyHOK KinbkocTi AT®, sKi CHHTE3YIOTECH 32 O/THH o6ir mukny. Perymsmis IITK, npoayxra mukmy
SK PEryIsSTOPH IMKOJITHYHOTO IUIAXY. AHamIepoTHdHi peakiii maKTy. 3HaYCHHS aHAILICPOTH3MY UL
JISIBPHOCTI CepUEBHX M'S3iB i CKEIETHHX M'SI3iB. [ TOKCHIATHEN LUKI. BHKOPHCTaHHS NPOMIKHHX
npoxykris IITK B MeTaGomi3mi oprasizmy.

PiocuHTe3 BYIJIEBOIB B TKAHHHAX TBAPHH.

IIInsx rmokoHeoreHesy. CiM peaxwii, ski 3araibHi s ruikomizy i ImoKoHeorenesy. Tpu
066iropi ImuIsxH, ocobmEBOCTI (EPMEHTIB. EHepreTu4Hi BHTpAaTH TIIOKOHEOreHE3Y. IMopieasHAS 3
FITIKOMITHYHAM ILIAXOM. PEIUIpOKHA Peryisiis THIKOMi3y Ta TIIOKOHCOICHE3y. VuacTh MeTaboOIITIB
IITK Ta aMiHOKHCIIOT Y TIPONCC [IIOKOHEOICHE3Y.

[lopyIneHHs BYTIEBOAHOTO OOMIHY.

OxucHeHHS SKHPHHX KHCJIOT B TKAHHHAX TBapHH.
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Posknaj JmigiB y MUIYHKOBO-KHIIKOBOMY TPaKTy. AKTHBaLig XHPHAX KHCJIOT, TPH CTallkd
aKTHBaIlii, MOTPAIUISHHSA XHPHAX KHCJIOT B MITOXOH/Ipii0. beTa-oKuCHEHHS XUPHUX KHCIIOT 3 MapHOIO
KUIBKICTEO aToMiB ByTeo. Peakitii Ta GepMeHTH TepImoi cTajii OKUCIeH . PO3paxyHKu KinmekocTi AT®
i anernn-KoA, siKi yTBOPIOIOTECS Ha epimii crazii. Jipyra CTaIis OKHCIICHHS JKHPHHX KHCJIOT Yepe3 UK
JIAMOHHOI KACIOTH. Po3paxyHKH KiibkocTi AT®, sika yTBOPIOETECA 3 OJTHi€T MOJIEKY Y KHUPHOI KUCTIOTH.
OKHCIEHHS KHPHAX KACIIOT 3 OJBIHHAMHE 3B'S3KAMH. Heo6xiuicts noxaTkoBux pepmenTis. OKHCICHHS
JKHPHHX KHACJIOT 3 HEMApHOIO KUIBKICTIO aTroMiB Byryemo. [inormmue i #oro ToKCHIHA mis. CunTes
KeTOHOBHX TiJl y medinmi. Perymsmis nmporecy po3Kiaiy *KHPHHAX KHCIOT i yTBOpEHHS KETOHOBHX TiJL

Biocunres jgimixis.

CyOKIiTHHHA JIOKalli3amis HpoIeCy. BimMiHHICTE TpolieCy CHHTE3Y >XHPHHX KHCJIOT Bim iX
posknary. YTBopenns ManoHi-CoA, MeXaHi3M MePEHOCY aleTHIBHAX TPy 3 MITOXOHJIpIi B IIUTO30b.
CHHTa33a cUCTeMa IS JKHPHHX KHCIIOT, il CTPYKTypa Ta Mexanism aii. ITporecu enoHranii narsMiToLI-
CoA, nmecarypailis JXHPHAX KHCJIOT B TBAPHHHKX Ta POCTHHHMX opranizmax. He3aMiHHi )HPHI KHCJIOTH.
CHHTe3 apaxifOHOBOI KHCIOTH Ta il TOXiIHHX. Perynsimis GiocHHTesy XHpHHX KHCIOT. biocmHTes
TpiamEnrIneponis, hocdomimims. 3aragbHi TONEPENHAKA Ta 3alacHEM Iax. IeHerdyHi nedexTH
ninigEoro oO6MiHy, 1i30COMHI XBOPOOH.

BiocurTe3 xonecTepoity Ta cTepoiis. I [puHIpNIOBa CXeMa HiocHHTE3y 130MPEHOIIB.

OcnoBH Meralori3My aMiHOKHCIOT Ta OlIKiB.

[TepeTBOpEHHS OiNIKiB Y IUTYHKOBO-KUIIKOBOMY tpakTi. TpaHCHOPTHI CHCTEMH Ui aMIHOKHCIOT.
Poskuia;1 aMiHOKHCIOT. Peakuii ekapOOKCHIIOBAHHS, Y TBOPCHHA HelipomesMaropis (GiOreHHAX aMiHiB).
Peaxiii OKHCITIOBATBHOTO Jie3aminyBanns. OcobmuBocTi riyTaMatzeriaporenasy. TpaHCIOPT amiaka.
[rokosoanaHinosuii muk. Peakuii TpaHCcaMiHyBaHHSA, ocobmaBocTi (hepMerTiB. OGMiH aMiHOKACIIOT Mik
opranamu. BuBeJleHHs aMiHHOTO a30Ty i3 oprimismy. Peaknii nuKia CE4OBHHH. CTHKaHHS IPOLECY
YTBODEHHS CEYOBHHH 3 IHKIIOM TpUKapOOHOBHX KHCIOT. BioeHEpreTHKa MHKIA CCIOBHHH. Perynsmis
nponecy. MeraGoiuHi HOPYICHHS MK/ CCHOBHUHH. MexaHi3MH BABEICHHSAMIAKY 3 PI3HEX OPraHi3MiB.
KataGoJti3M ByIJIELEBOTO CKEJIETYy aMiHOKHCJIOT, HOHSTTA PO IIIOKOTEHHI T2 KETOreHHI aMiHOKHCIOTH
(TpaHCaMiHyBaHHS, JI€3aMiHyBaHHS, IHKII CCYOBMHHE, PO3KIIANL Byryenesoro ckenery). ITlmaxu posknaty
amigokucioT no ameran-CoA. Peakuii poskmamy amiHOKHCIOT. Perynsiis  po3Kjiafy BYINIEIIEBOIO
CKeJleTy aMiHOKHCJIOT, MaTONOTii karabomizMy amiHOKHCIOT. IloHATTA IpO 3aMiHHI T4 He3aMiHHI
aMiHOKHCIOTA. BiocHHTe3 3aMiHHHX aMiHOKHCIIOT. Oco6mBocTi GiocHHTE3y He3aMiHHHX aMiHOKHCIIOT.
Perymsimis Giocuntesy amMiHOKHCIOT, CTHKAHHS perynsmii karaGoismy Ta aHaboJIi3My aMiHOKHCIIOT.

BiocuuTe3 OLIKY.

CTpykTypHi OcoGuBocTi pHOOCOM, pizui ¢opmu PHK y mpo-ta eyKapiOTHYHMX OpraHi3MiB
(oco6nusocti rst PHK, msa PHK, MPHK, TPHK). ITponec GiocunTe3y OLIKY: MeXaHi3M aKTHBanii, imimianmii,
eNoHTalii, TepMiHamii. XapakTeprucTHKa BaKIMBAX depMenTiB Ta (akTopiB sKi 3a0eCIEIyIOTBIPONCC
GiocunTesy Ginka. [locTrpancnsiiina Momdikanis 6inkis. Mexanism i igTiGiTOpiB OiocHHTE3Y OiiKa.
Perynsuis 6iocHrTe3y OiiKa.

Merabo.i3M a30THCTHX OCHOB T2 HYKJIEIHOBHX KHCJIOT.

Ximigauii cknajg HyKICTHOBHX KHCIIOT. Hyxneinosi ocHoBH. [TypuHOBi Ta ipUMiTHHOBI OCHOBH,
MiHOpHI OCHOBH, AHTHKAHIIEPOICHH - aHAIOTH HyKJIETHOBAX OCHOB. OOMiH HYKICIHOBHX KHCIIOT.
[epersopeHHs HyKJICTHOBHX KHCIIOT Y TILTY HKOBO-KHIIIKOBOMY Tpakri. Po3Kiiaj mypHHiB Ta MipHMiIAHIB.
YTBOPEHHSI CEYOBOI KHCIIOTH, KOBYHHX mirmenTie. CHHTe3 MypPHHIB, HiPHMiIHHIB, prOOHYKICOTHIB 1
Je30KCHPHOOHYKIICOTHAIB. PeyTamisamis MypHHOBHX OCHOB. Pipni perynsmil CHHTE3y Ta PO3KIay
nypunie Ta mipuMimmHie. Ilojarpa. Perynsuis oOMiHy HykieiHoBHX KHCIOT. CTHKAHHS peryJsii
PO3KIIaTy Ta CHHTE3Y.

OcHOBH peryJasuii MeTadoiTHHX IIAXIB.

Topmonn i Mexiaropu. PerenTtops, HeiipomeziaTopu. Ponb crepoigamx ropmoniB. DynKmii
THPEOIIHAX TOPMOHIB. KaTexosaMiny Ta GuiKoso-menTuHi ropMonH. Jleski MOJIEKYJISIPHI MEXaHI3MH
IPOBEACHHA PETYIATOPHUX caraanis. Peryiastopri edextn onie Ca Ta xansMonytiny. Crcrema

MEKTMHEX HyKTeoTu/iB. ®ocdoiHo3uTH/IHAH IAKIL Kackan apaxiZjoHOBOI KHCIIOTH
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2. TIEPEJIIK IIMTAHb, SAITPOIIOHOBAHMX IS ICTIMTY

Beryni BunpoOyBaHHS IPOBOAATECA 32 pilleHHSM eK3aMeHaliiHO] xoMicii 3a Gimeramu. Jia
[IrOTOBKM Bi/MOBiAi BEKOPHCTOBYIOTH eK3aMeHAUi}iHI JHCTKH, O 30epiraloThes B 0CoGOBil cripasi
perynHuka. ExsaveHauiiinuii Gimer MiCTHTB 3 NHTaHHS 3 pisaux Tem nporpamu. Ha IiJITOTOBKY
BimoBiiel HajaeThes 2 FOHHHM, MICIA [iIroTOBKH cIiiBOecijia 3a JaHUMH ITHTaHHS i3 WieHaMH KOMicii.

3 nporpaMaMi BCTYIHHX BHIPOOYBaHb, NEPENiKOM MHTAHb, HOPAIKOM HPOBEACHHI BCTYIHHX
BHIpoGyBans 3a crenjambHicTio E1 Bionoris Ta 6ioXiMis, BCTYIHHKH MalOTh 3MOI'Y O3HAHOMMTHCA Ha
otiniitromy caiiti JIHY.

PiBeHb 3HAHD BCTYNHHKIB OLIHIOETHCS EK3aMEHAIIHHOIO xomiciero 3a 200-6aIbHOIO CHCTEMOIO.
Pesynpratd IPOBEACHHS BCTYIHOIO pupoOyBaHHA 0QOPMIIIOTECS IPOTOKOJIOM, B SIKOMY (dikcyroThCH
ex3aMenaltiitai muranss. Ha KOXKHOro BCTYIIHHKA BEIETHCS OKPEMHIA IPOTOKOIL.

_Iporoxomn IPHEHOMY BCTYNHHEX BHIPOOYBaHB ICIS 3aTBEPIUKCHHS 36epiratoTbes B 0COOOBiH
CIIpaBi BCTYITHMKA.

[uranns, 3aNpPONOHOBAH] /IS BCTYNHHKIB B aCHIPaHTYpY 3a cneniaapnicTio E1 Bionoris Ta
eioximis OHII Bioxoria y 2025 p.

Pagio6iomnoris
T Ta IPEPO/IA ioHI3YI0YMX BEIPOMIHIOBaHb. Jl03H BHIIPOMiHIOBaHb.
Bionoriuna 1is pamiaiii, mpsAMuii i HENpPsMHIL BILIHB.
PagiodyTIHBiCTS KIiTHH Ta IX PeaKiil Ha ONPOMIHCHHS
Pajiouy TIHBIiCTh YIPABIiHCEKHX 0i0NOTTIHHX TKAHWH.
Paniariifauii CHEIPOM Ta KPHTHYHI OPTaHH.
Bionoriusi edexTH {HKOPIIOPOBAHUX PATIOHYKIIIB, IX TOKCHKOJIOTTgHa JTifl.
Cremadixa HaliHeOe3nedHuIX pajlianiifHuX aBapii.
BrumB MamiX 03 pajiarii Ha 6i010rigHi CHCTEMH Ta 3710POB’ s HACEICHHA.
PapionporexropH. Biooriunuii IPOTHIPOMEHEBHI 3aXHCT OPTaHI3MY .
OcHoBH pajiaiiHoi exosorii. ITpapoamii Ta paiauiiauii GoH.
TexnorenHuil pamianiinmii don.
Mirpartis pagionykmiis y 6iochepi.
dizionoris pocIHH
CTpyKTypHi KOMIOHCHTH POCTIHHHHAX KJIITHH.
MoneKyJisipHi ocHOBH (itodisionorii.
Bouuii 00MIH POCIIHH.
MiHepanbHe JKHBJICHHS POCIHH
doroTpodHe KHBICHHS POCITHH (poTocunTes)
oTOCHHTE3 5K YHiKaIbHA QYHKIIis POCTHHHOTO
chizionoris TUXaHHA POCIHH
¢biziosoris poCTY Ta PO3BUTKY POCIHH.
¢bisioJioris HBiTIHHA Ta PO3MHOMKEHHS POCIHH.
CucTeMH peryJiauii Ta iHTerpaiii pociHH.
isiooris CTIHKOCTI Ta ajanTanii pocuH 0 (aKTopis 30BHIITHEOTO CEPCOBHINA.
dizionoris MOJUHHA Ta TBAPUH
®isionoriuna XapaKTEPHCTHKA OPraHi3My i OCHOBHI 3aKOHH #Oro JiJIBHOCTI SIK CHCTCMH.
®iziosorig 30y UIMBHX CHCTEM.
Baranpua dizionoris M A31B.
BaranpHa (izioNoris HEPBOBOI CHCTEMH.
®i3ionoris pi3HEX BiIIiTiB HEPBOBOI CHCTEMH.
(iziooris aBTOHOMHOI HepBOBOI cHCTeMH Ta i poib y peryamii dyHKIiH.
IrTerparusHi QyHKIIii TOJIOBHOTO MO3KY.
I'yMopasibHa pery ismis QyHKItiH opranizmy. ®iziosoris 3a103 BHYTPIIIHBOI CEeKpelii.
POtk TOPMOHIB y peryssmii gysxuil opramismy.
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Dizionoria CHCTEMH KPOBi.

«DizioJoris CHCTEMH KPOBOOOIrY.

Dizionoria CHCTEMH JUXaHHA.

dizionoris CHCTEMH TPaBJIEHHS.

diziosoris 06MiHy PEe4OBHH i eHeprii.

Dizionoris CHCTEMH TEPMOPETY AL

Disiomoris cuCTEMA BHIUICHHS.

®izionoris penpoxyKiii.

dizionoris CCHCOPHAX CHCTEM.
MixkpoGionorist

BimminmroCTi B Opragi3saiii Ta cbyHKmoHyBaHm eyKapioTH4HOI Ta IIPOKAPiOTHYHOT KIIITHHH.

Merto 11 BUBUEHHS Oy I0BH Mncpoopramamn

CrioporeHes, THIIH CIIOP Y MiKpOOPraHi3MiB Ta iX GiosoriyHa poJb.

OcCHOBHi BITaCTHBOCTI BlpyClB Ta IX BiIMiHHOCTI BiJl IHIIHX Mmpoopramamm.

Knacuikanis Mikpooprasi3miB 1o cnocobam oTpHMaHHS eHeprii Ta cnoco0y XKUBJICHHS.

[MousitTs po Gpoaings. Trmm GpoxiHHs

XeMOCHHTE3.

VuacTs GakTepiii y nepeTBOpeHH] ByTieio, Gocdopy, CipKH Ta 3a1i3a.

[IpoMuCIOBa MiKpOGIONOTis T2 aHTHOI0THKH.

Mikpobionoriysa TpasHchopMartis PEHOBHH.

[TousTTS PO AHTHGIOTHKY, OCHOBHI BIACTHBOCTI.

BrKOpHCTAHHS aHTHOIOTHKIB Y MEIAIMHI.

BuKOpHCTaHHS aHTHOIOTHKIB Y IHIIMX TajTy3sx: BETEpHHAPIi, TBAPHHHHUIITBL, iH.

CrpykTypHO-pyHKI[iOHATBHA opramsaum reHomMa npoxap;on

ITna3miay, iX MOJICKYJISIpHA opramsaum Ta OCHOBHI BJIACTHBOCTI.

Tpancmo3onu GakTepil, iX BIACTHBOCTI Ta BAKOPUCTAHHS B reHHiii imxeHepii Ta 6i0TeXHOOTII.
bioximis

Binku i pepMEHTH.

OcHOBH Gi0CHEpPreTHKH XKHBOI KIITHHH.

Katabomiuni 1uisxu MeTaboImi3My BYTIEBOJIB.

biocHHTE3 BYTJIEBOZIB B TKAHHHAX TBAPHH.

OKHCHEHHSA KUPHUX KHCIIOT B TKAHHHAX TBAPHH.

BiocuHTe3 JiMmiiB.

OcHOBH MeTab0JIi3My aMiHOKHCIIOT Ta GiIKiB.

BiocuHTe3 OLNIKIB.

MeTtab01i3M a30THCTHX OCHOB Ta HyKJIe'iHOBHx KHCIIOT.

OcHoBH perymm;u | MeTaboIYHKX TIUIAXIB.

T'opMond i Mefiatopu. PerenTopy, HelipoMeIiaTopH.
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Kpuarepii oninkH Bignosixei

KoskHa BinoBi b Ha MATaHHA ONiHI0eTECA 3a 200 - GaIBHOIO MKAJIOK0:

100-119 621K BHCTABISETHCA BCTYIHAKY B ACHIiPaHTYPY, AKHH BOJIOIE NPOrpaMHAM MaTEPiaioM Ha
piBHI ()parMeHTapHOTO, NMPAKTHYHI HABMYKH 3 3aCTOCYBaHHSI TCOPETHYHHX 3HAHb 3 Gionorii cmabo
c(OpMOBaHi, YaCTHHA BIMIOBi/ell HA NOCTABNICH] 3AIMTAHHS BIACY THSL.

120-139 Gamu BHCTABIAETHCS BCTYIHHKY B acHipaHTYpY, SKHH JIEMOHCTPYE 3HAHHS B 0OMEKEHOMY
obcs3i, He 3HAE 3HAYHOI YACTHHH TPOTPAMHOrO MaTeplany, OCHOBHHX HOHATH 3 Gionorii, momyckae
iCTOTHI IOMHAJIKH 3 BH3HAYEHHSM TEOPCTHYHHX MOJOXKEHb, HE CIPOMOXKHHN BHKOHATH i JIATH OLIHKY
TOJIOBHHM O10JIOTT9HHM 3aKOHOMIPHOCTSAM.

140-159 6amm BHCTABISETHCS BCTYIHHEKY B aclipaHTypy, SAKHil 3HA€ JTAINE OCHOBHMI MaTepiall, ane
He 3acBOIB HOro eTaneii, ZONMycKae HEIONIKH Y BHKODHCTAHHI 3arambHO Gionmoriunoi TepMiHOJOTii.
Hesnarnmii 10 aHANi3y Ta y3araibHeHHs OGiONOriYHHX SBHIN, KOPHCTYETHCS B BiINOBINAX JIHIIE
MaTepiajJaMH IiJpyYHHKIB.

160-189 6aJjii BECTaBISETHCS BCTYTHHKY B acIipaHTypy, SKHii TBEpJO 3HaE IPOTPaMHMIA MaTepiall,
IPAMOTHO i KOHKPETHO BHKJIaJIa€ HOTo, IKHii He IOMyCKae iCTOTHHX HEAOMIKIB y BIJINOBI/Ii Ha 3aIIUTAHHA,
BMiNo aHamizye Gionoriumi sBWina, POGHTE BIACHI BHCHOBKHM. B BIANOBIASX KOPHCTYETHCA JIHIIC
OCHOBHOIO JIITEPaTypoIO, MiAPyYHHKAMH, IIOCIOHHKAMH.

190-200 GaxiB BHCTABISETHCA BCTYNHHKY B acmipaHTypy, SKHM ITTHOOKO Ta MIIHO 3acBOIB
TIporpaMHHUil MaTepia, BHIEpIIaHo, NOCHIiJOBHO, TPAMOTHO # JIOTiYHO HOT0 BUKIANAE, ¥ BIJTOBiAL AKOTO
TiCHO TOB’A3y€ThCA Teopis 3 mpakTukow. IIpH HEOMY CTYACHT He 3a3Hae TPY/HOIIB 3 BiAMOBIAMIO HA
3aBjaHHA 3 CydacHEX npobineM B Gionorii. JlemoncTpye 00i3HaHicTh 3 MOHOrpadiaHOIO JiTEPaTypoIo,
pisHUMH iHOpMANiHHAME [DKEpeaMH B Pi3HHX ramy3sx Giomorii.

IIpy ocTaTouHii OLiHIi pe3yIbTaTiB BAKOHAHHS 3aB/IaHHsA BPaXOBY€THCS 3JIaTHICTh (haxiBI:

- 3aCTOCYBATH IIPaBHIIA, 3aKOHH, METO/H, IPHHIMHIHE GioNorii y KOHKPETHHX CHTYallisX;

- aHaTi3yBaTH i oniHIOBaTH (aKTH, HOil y pi3HHX rajy3sx Giomorii;

- BHKIIAZIATH MaTepiaiy JOTiYHO, MOCIiIOBHO 3 IEMOHCTpAIIi€r0 GioNoriYHOro CBITOrAAY Ta
MHCIICHHS.
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3. OCHOBHA JITEPATYPA

Paniobiosoria
BepkoBchkuii B. Iuausinyansauit paTioNoTigkyit MOHITOPHHI ITICIIA 3HATHHX BUKH/IB PAIiOHYKIIi/1iB
y HapKOJMIIHE cepeosuime / B. Bepkoscbkaii, I'. Patia, 0. borayk // TIpo6neMupanianiinoi MEMIMHY
Ta pazioGionorii.— 2018.— T.23.— C.37 - 49.
[aiiuenxo B. A. ITpakTukym 3 pagioGionorii Ta pamioekonorii / B. A. Taituerko, I. M. I'yinxos, B.O.
Kaumapos. — K.: Konzop, 2010. —286 c.
I'pom3uHceKnii [1. Panio6ionoris.— K.: JIu6ixe, 2001.— 448 c.
I'yakos I.M. PagioGionoris: [Tlinpy4HuK.— Xepcon: OJIII-IUIIOC, 2019.— 504 c.
JlaBuzienko B.M. PazioGionoris / B.M. IaBusenko — Mukosnais: Buzas. MJIAY,2011.—-265c.
Kyrnaxmenos 10.0. PagioGionoris: nigpyunux / ¥0.0. Kyrnaxmenos, B.M. Bo#minskuii, C.B.
Xuoxusk // K. : BITL] “Kuiscskuit yrisepeuter”, 2011.— 543 c.
(iziosioria pocMH
Mycierko M.M. @izionoria pocnu: IlinpydHuk. — K.: JIubige, 2005. — 808 c.
Beccorora B.IL., Sikornera-Hocaps C.O. @isionorist poc/IHH: HaBYAIbHH MOCIOHAK —
Jsinponerposesk: Bus-Bo «Caimep A.JLY, 2014.-59%6c.
Kpacinbrikosa JLO., ABKCEHTBEB2 0.0., Xmypxo B.B. Bioximis pocyms: Has4. 110ci0. UIs CTY /1. BHILL
HaBy. 3aK71. — Xapkis: Buj,. rpyna «OcHoBaY, 2007.—-191 c.
Biacenko M.IO., BenbamiHoBa-3epHOBa JL.II., Manxesuu B.B. diziosnorig pociuH 3
ocHoBaMHU OioTexHosorii: IiapydyHuK. — Bina Ilepksa: Bua-Bo BIIAY, 2006. — 504 c.
Bk ILIL, Hixonaitayk B.L, Bemarasi B.M. Manmit mpaxtukyM 3 (iziosorii pociuH 3
4aBAHHSM U1 CAMOCTIiHHOT pOBOTH CTYIEHTIB. — YXKIOpOZ: Vkrop. yu-T, 2012. - 153 ¢.
Hikomaitayk B.I., Bemrarasi B.J1. Misiosoris i 6i0XiMis pocIuH. — YKropo/l: Bui-o YKropoa.
Hail. yH-Ty, 2005. — 192 c.
Kazakos B.J1. MeToauuHi OCHOBH NOCTaHOBKH €KCICPHMEHTY 3 disiomorii pocmun. — K.:
®dirocomiouentp, 2008. — 272 c.
Tepex O.1., [Tawyna O.L PicT 1 pO3BUTOK POCTHH: Hagu. noci6ruk. — JIssis: JIHY imeni [sana
®panxa, 2011. - 328 c.
Exonoriuna 6ioximis / Icactxo B.M., Boinunpkuii B.M., Bademrok 10.]1., Xmxuax C.B. —K.:
KHAY, 2005. — 440 c.
Mycienko M.M., INanrora O.0. KysbTypa i30,IbOBAHMX KIiTHH i oprauie pocimH. — K.:
®ditocomionentp, 2001, —246 c.
Memsamayk M.JT., Hoak T.B., Kynax B.A. Biotexnosoris pocymn. — K.: ITonirpad KOHCATTHHT,
2003.-520c.
®diziosoris JIOAMHHA TA TBAPUH
®isionoris mouHy i TBapuH ((izionoris HEpBOBO, MS30BOi i CEHCOPHHX CHCTEM): MiIpPYqHHK:
[[1s CTYH. BHIL. Hapd. sakn.] / M. 10. Kneseus, B. B. Mansko, M. O. T'ambkiB,Ta iH. - JIbEIB
- JIHY imeni [Bana ®@panxa, 2011. - 304 c.
disionoris momuny i TeapuH /Ilix pen. Yaiiuenxo .M. Ta in..-Kuis.:Buma mxona,2003.- 464 c.
IImucka O. 1. disionoris mozusu i TeapuH. —K.: IlapIaMeHTChKE BUIABHHLITBO, 2007. - 464 c.
Anatomy & Physiology of Animals, 2013 httns://www.pdfdn'vc.com/anatomv-nhvsiologv-of-
animals-e18769606.html
Animal physiology, 2016 https://www.ndfdrive.conﬂaxﬁmal-nhvsi(ﬂ_oglﬁgﬂfmm
Mixpooiosoris
Mikpo6ionoris. Tom 1 : migpyaHHK / Cepriitayk M. T, Cxika JL. M., Cepriitayk T. M. 1a in. — K.
- OIT Macnakog, 2020. — 500 c.
MikpoGionoris. Tom 2 : HiPyIHAK / Ceprifiayk M. I., CkiBxa JL. M., Cepriitayx T. M. Ta iH. — K.
- ®OII Macnakos, 2020. — 348 c.
Mikpo6iooris 3 TEXHIKOIO MiKpOGiONOri4HHX HOCIKEHD. Bipycosoris Ta iMynosoris. Jirota B.A,
Koronos O. B. — K.: Menununa, 2018, — 576 c. _
Boporkosa O. C., T'omoaox JI. L, Taspumok B. I, BinnikoB A. [. OcHOBH BIpYCOJOT1I.
Hapuanpuuii noci6EuK. — J{HImponeTpoBCEK: BAJI-BO «Topormy, 2014. - 270 c.
Meuuna Mikpobionoris, BipycoJoris Ta iMyHOIOTif: MAPYYHUK UL CTYJEHTIB BHILUXMEIMIHAX
qapuaTpHEX 3aK1ais IV piBEs akpenuTarii/ 3a penakuiero axanemika HAH Vkpainu B. IT. [ITupoboxosa.

_ Biugnuns: Hopa kaura, 2011. — 358
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Biotexnonoris. Tom 1.3aranpHa Ta MikpoOHa GioTexuomnoris: Hapd. moci6./0.C. BopoHKOBa, T.B.
Cxusp, }0.C. Boponkosa, LM. 3y6apesa.—/l.: Jlipa, 2018. —200 c.

Boponkosa O.C., Cxmsp T.B., Boponkosa 10.C., 3y6apesa LM. Biorexmomorii. Tom 2.

T'eHeTH4HA T KIiTHHHA imkeHepis. ExoGioTexHomoris: HaBY. moci6. J1.: JIIPA, 2019.

K oHCIEKT Jiekiii 3 mucnumiiay «TexHonoris aHTHGI0THKIB T2 JMiKapchKUX Tpenaparisy / YKianaq:
Tonoseit O.I1. — Kam ' sacpke: JATY, 2017. — 121 c.

TTupor T.I1. Bioximigni 0cHOBH MiKPOOHOTO CHHTE3Y: nigpyunuk / T.IL. Iupor, 10.M.Ileruyk — K.
Bunasuuurso Jlipa-K, 2019. - 304 c.

T'yxss C.IL. Bipyconoria / C.IL. I'yxss, T.b. Ileperstko, AA. Tanymxa. — JIssis: JIHY imeni Iana
®panka, 2018. - 536 c.

3aranpHa Mikpobionoris, Bipycooris, imynonoris: Hasu. noci6auk / I1. 3. IIporuenko. — Oxeca:
Onec. nepx. yH-T, 2012. — 298 c.

Antumayk A. @. Mikpo6ionoris: Hasd. noci6. / A. ®. Artamayk, FO. JI. BaGentok /K.:Ykpai#a.

-2010.-150c.

SAsopceka I'. B. IIpomuciioBa mikpo6iororis / I'. B. SIBopceka, C. IL. T'ymss, C. O. I'marym. —
JIegin: JIHY iM. I. ®panxa, 2009. — 256 c.

sIm6opko I'. B. MikpoGra GioTexHoOriA /T. B. SIm60pko, B. O. Ipanums. — Oneca: OHY, 2010.

—~116c¢c.

[Tpomuciosa MikpoGionoris. Xap4osa i arpoGiorexsoori / I. B. bornap, B. M. I'ynses. —
Jlninpo/epunchK, BuaasauuTeo JUITY, 2014. - 280 c.

CroGoxsa B. O. Ocroeu GioTexsosorii: Hap. noci6. / IH-T MeHeDKMEHTY Ta €KOHOMIKH. —
Isano-®pankiscek, 2012. - 188 c.

[eneTuKa 3 OCHOBaMH cenekiii: JlabopaTopHui MPaKTHKyM / yxnapagi O.T. Jlaryrenko, H.IL.

Yenypna. — K.: Bua-so HITY imeni M.IL [Iparomanosa, 2017. —160 c.

Tepnosebka T.K. lenernanuit ananiz. HapuaisH@il Moci6RUK 3 Kypey «3aralibHa IeHETHKa». —
K.: Bua. niM «KneBo-MoOrnnsgancbKa akageMis», 2010. — 335 c.

Bioximis

Ocramaenxo JLL, Augpiitayk T.P., Babenrox 0./, Boiiminskuit B.M., JlaBunenko A.B..
Pubamsuenko B.K., Cxonenxo O.B. BioxiMis: MApyYHAK. — Kuis: BITL] "KuiBcokuil yHiBepcuTeT",
2012. - 796 c.

Jlesin JI. Henbcon, Maiixa M. Koxke. Ocrosu Gioximii 3a JlenimmikepoM. [TociOHHK [ Tlepexuan
3 auri. Hayk. pen. nepexmany C. Kowmicapenxo. — 1280 c.

David L. Nelson, Michael M. Cox. Lehninger. Principles of biochemistry/ fifth edition, W.H.
Freeman and Company, New York. - 2010, 1302 p.

Mapinnosa H.I'. Bionoriuna XiMis: mApyTHAK / H.I'. Mapirnosa, C.B. ITonosxosnd, B.I1.
Hosikop. JIpsis: Buaapuuurso JIbBiBCBKOL nonitexwixu, 2013. 336 c.

I'y6enkuii 10.1., HDKEHKOBCBKA I.B, M.M. Koppa Ta in. Bionoriusa i Gioopraniuna Ximist: y 2
ki.: miapyqsuk. — K.: BCB “Memuunna”, 2016. — 544 c.

Bioximis. [TpaxTukym (craTuka) [Texcr] : HaB. noci6. nus crya. yu-tie / @. @. boedko [m ap.] -
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