HaunionanbHuii TeXHiIYHUH yHiBepcuTeT YKpaiHu
«KniBcbkuii nonitexniynui inerutyT imMmeHi Iropss Cikopebkoro»

3ATBEP]XVIO: [TOI'OJKEHO:
['onoBa mpeaMeTHOI KOMicii, rapaHT ITpopexTop 3 HaBYaNBHOI poOOTH
ocBiTHROI porpamu «IIpuknana Giomoris»

Onexcanzp FAJIKIH o s gt MEJIBHIYEHKO

« OB 2L 2023 p.

(75 \..—/ N\
©0 oy gmw_\m"«‘\@\

104 W

IIPOI'PAMA
BCTYIHOIO ICOHUTY

JJIs 300YTTSI HAYKOBOI'0 CTyleHsl JOKTOP (inocodii

3a cneyianvricmio 091 Bionozia ma 6ioximisn

ITpozpamy pekomern006ano gueHumu padoamu
gaxynvmemy biomexnonozii i 6iomexniku ma
gaxkynememy biomeduunoi indcenepii

Kuis — 2023



I BATAJIBHI BIROMOCT Lo insonmnnumnssmmmusimmmnns s mhsnses sts s mann s d9saasmss sims oo saassas 3
II. TEMH, 1110 BUHOCSATHCS HA EK3AMEHALIIMHE BUITPOBYBAHHAL. ................ 4
L HABYAJIBHO-METOIHYHI MATEPIAJIH. . cuvonsss sanvnnsnns s s smmananens s samsmosnss o4 sns 14

IV. PEUTUHIOBA CUCTEMA OLIIHIOBAHHS BCTYIIHOT'O BUITPOBYBAHH ....18

V. IPUKJIAZT EK3BAMEHAIIMHOT'O BIUIETY ..o 19



I. 3AT'AJIBHI BIJOMOCTI

BerynHuii icmUT Ha HaBYaHHS Ui 3400YTTS HAayKOBOTO CTYIIEHS IOKTOP
dimocodii creniansHOCcTi 091 Bionozis ma 6ioximis TPOBOAMTECS IJIS BCTYIIHMKIB,
SIKi MAIOTh CTYTIHB MaricTpa .

Ocitaa mnporpama «[lpuknmagna Oionorisy»y Mae Ha MeTi MiATOTOBKY
npodecioHana 31aTHOrO0 BUPINIyBaTH KOMIUIEKCHI MpoOieMH B rajy3i MPHKJIaTHOI
Oioyorii, mo nependadae raubOKe NMEPEOCMUCIEHHS HasBHUX Ta (HOPMYJIIOBAHHS
HOBHX KOMIIETEHTHOCTEH 1010 MPUHIUIIB Moaudikalii NpUPOJHUX Ta CTBOPEHHS
IITyYHUX O10JIOTIYHMX CHUCTEM, a TaKOX PEeryJISATOPHUX MeXaHi3MiB y GioJOridHHX
CHCTeMaxX Ta 3[AIMCHIOBAaTH JOCIHiOHUIBKO-IHHOBALlIMHY HOisUIbHICTB. OCBITHA
nporpaMa BiIIIOBiJae Mmicii Ta crparerii KIII im. Irops Cikopcskoro. ITpoBeneHHs
BCTYITHOTO BUIPOOYBaHHS Ma€ BUSBUTH piBEHb IIAATOTOBKM BCTYIHUKA 3 0OpaHOI
IUTS BCTYILY CII€LiaIbHOCTI.

[TuTaHHS BCTYITHOTO €K3aMeHy BiTHOCSATHCS O I1'SITH pO3ALIiB 6ioorii:
Bioximis.

BioJorist KIiTHHH.

Mikpob6ioJoris Ta Bipycooris.

biodizuka.
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. I'eneruxa.
3aBHaHHs BCTynHoro‘ BUIIPOOYBaHHS CKIanaeTbes 3 S0-TH TECTOBUX NHTaHB,
AKi OXOIUIIOIOTH 3rajiaHi BHIE po3finu Oiojyorii. s IpOXOKEHHS TECTyBaHHS
BCTYMHUKY HajgaeTbes 30 XB.
IHbopMallis mpo mpaBuia MPUHAOMY Ha HaBYaHHsS Ta BUMOTH JIO BCTYITHMKIB
ocBiTHROI mporpamu «IlpuknagHa Oiomoris» HaBemeHO B posaun «Berym 1o
acmipanTypu» Ha BeG-cTopiHui acmipaTypu Ta mokropantypu KIII im. Irops

CikopceKoro 3a nocwiIaHHAM https://aspirantura.kpi.ua/.

! Binnosinno no 3akoHy Vkpainu «I1po By OCBiTy» BHILA OCBiTa 3a OCBITHBO-KBaNiQiKaLiiHUM piBHEM crieLianicTa
NpHUPIBHIOETECS O BULLIOT OCBIiTH CTYMNEHA MaricTpa.



II. TEMM, IO BUHOCSITHCS HA BCTYITHE BUIIPOBOBYBAHHSI

1. BIOXIMISI

Binku

BbynoBa amiHokucnor. Crepeoizomepis. Kiacudikamis amiHOKHCIOT Ha
OCHOBI XiMiuHO1 OynoBu R-rpyn Ta iX momspHocTi. KHCIOTHO-OCHOBHI BJIaCTHBOCTI
amiHokucnoT. bionoriuni @yskuii 6inkiB. Knacudikauis 6inkis. Meroau Buminesss
Ta OYUCTKM OinkiB. Pi3mko-XiMiuHi BracTHBOCTI GinkiB. CTpyKTypHa oprasisaiis
MONIEKyJl OlIKy: IepBHHHA, BTOpDHMHHA, TPETHHHA Ta 4YETBEPTHHHA CTPYKTYDH.
Meronu BU3HAa4YEeHHS aMIHOKHCIIOTHOI IIOCHIZOBHOCTI B Oinkax. XapakTepHCTHKa
¢Gi6punsapHux OinkiB. KepaTunu, KkonareH, enacTWH. 3arajbHa XapaKTEpHUCTHKA
rino0ynsapHux 6inkis. ['eMornobin.

®epMeHTH

Knacudikamis i HomeHknatypa ¢epMeHTiB. XiMiuyHa NIpupoaa (epMeHTIB.
BynmoBa monexyn c¢depmeHTiB. MexaHi3M (QepMmeHTaTHBHOrO Kataiizy. Kineruka
bepmenTatuBHEX peakuiid. PiBHsHHs JI.Mixaenica — M.Menren, I'.JlaitnyiBepa —
J.bepka, ¢i3uuHuii 3micT KOHCTaHTH Mixaenica. AKTHBHICTH (EpMEHTIB Ta
daxropu, mo i BU3Ha4aroTh. AKTHBYBaHHs 1 iHribiroBaHHs (epMeHTiB. IHribiTopU:
obopoTHi 1 HeobGopoTHi. Tunm iHri6iroBaHHS (epMEeHTIB: KOHKYpEHTHE,
HEKOHKYPEHTHE Ta peTpoiHribiroBaHHs. Perynsiis akTHBHOCTI (hepMeHTiB.

Bitaminn

Knacuodikamis BiTaminiB. XXupoposzuunni Bitaminu: rpyn A, E, K, D ix
Oioyoriusa ponb, OymoBa. Bomoposuunni Biraminu: PP, P, C, H ta rpymu B, ix
OionoriuHa poib, OynoBa.

HyxneiHoBi KHCI0TH

[TypuHOBI Ta mHmipuMiguHOBI a30TUCTi OocHOBH. bionoriuna ¢yskuis JIHK.
bymosa JIHK: mnepBuHHa, BTOpMHHA Ta TpPETHHHA CTPYKTypu. Di3uKo-XiMiuHi
BiractuBocti JIHK. JTHK Bipycis. JIHK 6axrepiii. ITopiBusaus JJTHK npokapioTiB Ta
eykapioTiB.  biocunte3  mypuniB.  biocunTe3  mipumiguHiB.  BiocuHTe3

ne3okcipubonykneoTuniB. = Perymsmis  GlocuHTedy  HykieoTumiB. DepmeHTH



peruikanii. Mexanism permikanii [THK B Gakrepisix Ta eykapioTMYHUX KIiTHHAX.
Crpyxtypa i BnactuBocti PHK-nonimepasu. MexaHi3M TpaHCKpHIILii: 3B’3yBaHHs
depMeHTYy 3 MaTpuIelo, iHilliallis Ta eJOHrauis, TepMiHallii Ta BHBiIbHEHHA
dbepmenty, no3piBanus PHK-TpaHcKpunTis.

Meta6oi3Mm OiKiB

3aranpHi IUISIXM OOMiHY aMiHOKHCIIOT: TpaHCaMiHyBaHHS, He3aMiHyBaHHS,
peakuii nexap6oxcumoBaHHsA. KiHIeBI IMpomyKTH a3zoTHcToro obminy. BiocuHTes
Ce4oBHMHH. AKTHBallisg aMiHOKHMCIOT i yTBopeHHs amiHoauwn-TPHK. Ctpykrypa Ta
¢Qyskuii pubocoM. MexaHi3M TpaHCHALii: iHimiamis TpaHCHAWI, eJOHTraIis
IOJINIENTHUAHOTO JIAHLIFOTa, TEPMiHAaLlisl TPAHCIISIIII.

Byraesoau

Bionoriuna ponp ByrieBoniB. bymoBa Ta kiacudikaiis ByIrJIEBOIIB.
Crepeoizomepiss Ta TayToMepis MoHocaxapumiB. OKpemi MNpeICcTaBHUKA MOHO-,
omiro- Ta  moijicaxapupaiB. XiIMi4HI  BIACTHBOCTI  BYIVIEBOMIB:  peaxiii
TI0JTyalleTAIbHOTO TiIPOKCHUILY, TiAPOKCUIBHHUX IpPYyIl, OKHCHEHHS Ta BiJHOBJIECHHS.
Mertabomi3M IEepeTBOPEHHS BYIJIEBOAIB. AHaepoOHe IepeTBOPEHHS BYIJIEBOJIB.
CouproBe OpOIiHHS. AepobHe mnepeTBOpeHHs ByrieBomiB. Llukn Tpu- i
nukap6oHoBuX KucioT (uuki Kpebca). AnoTomiyHu#M (IEHTO3HUM) LUK OKHCHEHHS
ByrJieBoniB. biocuHTe3 ByrieBoxiB. I'MrokoHeoreHe3. YTBOpEHHS BYIJIEBOIIB B
nporecax GOTOCUHTE3Y.

Jlinigu

Bumi oxupHi kucnotd. He#tpanpHi Jimigd: TpialyInIilepoIn, eTepu
xojiectepoiy, raikominiau. @ocdominiau. Chinrominiau

AxTuBalis XUpHUX KUCIOT. OKUCHEHHS >XHUPHUX KHCIOT. EHepreTwdHMi
OaaHC OKMCHEHHS XUPHUX KUCIIOT. BioCHMHTe3 HaCUYeHUX Ta HEHACHYEHUX KUPHUX
kuciaor. Mertabonizsm  docdomimiiB. biocunTes xomecrepoiy. Perymsmis
mertaboniszmy ninifiB. Cknan i Oynosa 6ionoriunux MemOpaH. OyHkuii 6iomorigHUX

MeMOpaH. AcuMmeTpis MeMOpaH.



Bioenepreruka

TkanuHHe nuxaHHsA 1 Gionoriune oxucHeHHs. OxucHe ¢ochopuimroBaHHS i
OUXaIbHUA KOHTpoNb. (DOTOCHHTE3 B €yKapiOTHMYHHX KIIiTHHaX. DOTOCHCTEMHU
XJI0porIacTiB. @OTOCHHTE3 y MIPOKAPIOTIB.

I'opmonnu

3aranpHa XapakTepucTuka ropMmoHiB. Kiacudikamiss ta Oionoriyna mis

ropMoHiB. ['opMOHM TBapuH i moauHu. MexaHi3Mu Aii ropMoHiB. PiTOropMoHH.

2. BLUIOI'TS KIIITHHA

CTpykKTypa eyKapioTHYHOI KIITHHH

Meronu JOCHI[KEHHS KIITHH. MeToau, sSKi BHKOPHCTOBYIOTH IIpU
MiKpOCKOIIIYHOMY AociikeHHI. CTpyKTypH, CHUIBHI A TBapUHHOI Ta POCIUHHOI
xrituau. Kimituaaa teopis. KimitunHi MemOpanu, ix 6ynoBa ta dyskuii. TpancnopT
yepe3 KIITHHHI MeMOpaHu. Szmpo, cTpykTypa Ta GyHKHil. EnnomnnasmatudHui
petukymoM. BynoBa Ta (QyHKIII ITafeHBKOro Ta LIOPCTKOIO E€HIOILIa3MaTUYHOIO
perukymoMy. Amapar [ompmxi. MiToxoHApii — e€HepreTH4Hi [Iemno KIITHHH.
PuGocomu — OLTOKCHHTEe3yI04i opraHoizu. JIi3ocoMu Ta IOB’s3aHi 3 HUMHU SBUIIA
aBTOJIi3y Ta aBTodarii. CTpyKTypH BIacTUBi pocHuHHIN KiaiTuHi. KiiTHHHI cTiHKH, 1X
OoymoBa Ta ¢yHkuii. Baxyom. IImactumu — QOTOCHHTE3yI0Ui OpraHOiIH.
IT1azmMomecMu — XKHUBI 3B’ I3KH MK KITITHHAMH.

Cnoco0u aKkymyJ/IlOBaHHSI eHeprii KJIITHHOI0

doTocuHTE3 — aBTOTPO(GHUHN IIIIX ONEpXKaHHS KIITUHOO eHeprii. bioximiuHi
ocHoBH (ortocuHTe3y. CBiTiOBI peakuii ¢portocunTedy. Jhxepeno kucHo. TeMHOBI
peakuii ¢otocuHTedy. KiiTMHHE IuXaHHAI — TeTEPOTPOQHHMN NUIIX OAEp)KaHHS
KJIITHHOIO eHeprii. 3arajbHi BiIOMOCTI mpo KIiTUHHe auxaHHs. [nikomis. Iuki
mumonHoi kucimotr (IITK). VYyacth MITOXOHApIH y KIITHHHOMY JIUXaHHI.
ITonosnenns H pesepsyapy. JIaHIOT IIEpeHOCY €NEKTPOHIB.

Po3mMHOKeHHSI KJIITHH

MiTo3 Ta moain KiiThH. KIiTHHHUN MOALT y IPOKapioTiB, KIITHHHUM MTOALI Y

eykapioTiB. MiTo3: ImeHTpioni Ta yTBOpeHHs BepereHa. [lozin IuTONIa3MU
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(muTokiHe3). 3HaueHHS MiTO3y. BHOM HecTaTeBOro poO3MHOXEHHA. Meloz —
OCHOBHMH IIPOIIEC CTaTeBOro posmHoxeHHsA. Crazii meiody. XpomocomHa Teopis
cnagkoBocTi.  CrareBe  po3MHOXeHHS.  ['emodomurmsm.  IlapreHorenes.
Pi3HOMaHITHICTb XUTTEBUX NUKIIB. OBOTeHE3 Y TBAPUH.

IIpouecu po3BUTKY Ta 3arudeJi KJIITHHU

JludepenuiroBadHs KIITHUH — T@poOLeC HampaBlIeHUX 3MiH. Po3BUTOK
OJHOKJIITUHHOI 3UIOTH B 0araTOKJIITUHHHUH OpraHi3M. [HTerpoBaHiCTh PO3BUTKY Ta
mideperuitoBanHa. ®PakTopu, 1m0 BIUIMBAIOTh Ha AW(EpEHIiOBaHHA Y
0araTOKJIITUHHMUX OpraHi3MiB. ['eHeTW4HI MexaHi3MH Au(epeHIiIOBaHHS KIiTHH.
3arubens KIITUH B IIPOLIECI OHTOreHe3y. 3aMilleHHS KITiTHH.

®isiosorisi pocTy Ta pO3BUTKY POCJIHH

[Tonsarrs “pict” Ta “po3BuUTOK”. OHTOreHe3 POCIHUHHOI KiIiTHHM. ETamm
OHTOT€He3y: IOLI, PICT PO3TATyBaHHAM, NU(eEpeHIialisi, cTapiHHs Ta BiIMHUPaHHS.
ToTtunoTeHTHICTh KITHH. OCHOBHI €Tanu pocTy KIITHHH po3TsaroM. dudepenmiariis
KITTHH. TUIIM pOCTY POCIMH: alliKaJbHUM, IHTepKaJIIpHUM Ta 6a3anbHui. S-monioHa
KpuBa pocty. Perenepaumis y pociuH — isionoriusa i TpaBMaTW4Ha. SIBHIIE
¢oronepioguzmy.  DiToXpoM  —  TrMeHT  «OIONOTIYHHMN  IepeMUKawy.
BHYTpIiIIHBOKIIITUHHI CUCTEMH peryJisiii — MeTaboliyHa, MeMOpaHHa Ta TeHeTUYHA.
MIiXKITITUHHI CUCTEMH peryJinii — TpodiyHa, FOpMOHANIbHA Ta eleKTpodizionorivHa.
®itoropMmoHanbHu# cratyc pociauH. Pizionoriyna Ais (iTOrOPMOHIB CTUMYJIATOPIB
pPOCTYy — ayKCHHY, ribepeniniB, nuTokiHiB. @i3ionoriyHa Ais iHribiTopiB pocty —
a0CIM30BO1 KUCIIOTH, eTiieHy. CUHTETUYHI PeryJsTOpU POCTY i PO3BUTKY POCIHUH:

perapaaHTH, repOinunu. MexaHi3Mm il piTOropMoHiB.

3. MIKPOBIOJIOTI'ISI TA BIPYCOJIOTI'ISI

OCHOBHI CTPYKTYpPHI KOMNOHEHTH 0aKTepiaJbHOT KIITHHH
IcToTHI BIIMIHHOCTI B OpraHizamii JBOX THUIIIB KJIITHH: €yKapiOTHYHOI Ta
IPOKapiOTUYHOI. 3arajbHi BIaCTHBOCTI MiKpOOPraHi3MiB. 3arajbHa XapaKTepUCTHKA
npokapioTiB. PisHomaniTHiCT Mopdonoriunux  ¢opM, Bapiamii  po3Mipis,

MeTtabomiuni ocobnuBocti. KiiTHHHA CTiHKA IPaMIO3UTHBHHX Ta I'PaMHETaTHBHUX
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Oakrepiii. OcHOBHI (yHKLII KIITHHHOI cTiHKH Oaktepiit. He3uuaiini KiiTuHHI
CTiHKH apxebakrepiil. MikpoopraHi3Mu, siki He MalOTh KJIITHHHOI CTIHKH. 3acobu
BUJIaJIEHHS KJIITUHHOI CTIHKM y 6akTepiit B mabopaTopHux ymoBax. Kamncyu, ciu3osi
IIapy Ta 4YOXJIH, iX XiMiyHa OymoBa Ta (QyHKIli. BUKOpHCTaHHS Kamcyn y OpakTHI
HapOIHOIo rocrojapcTsa Ta MeauuuHi. I{lutonnazmaruuna memOpaHa, 0CoOOIUBOCTI
il cknany, cTpykTypu Ta ¢yHKUIT y Gaktepiit. OcobmuBocTi OymoBu GakTepiaabHOL
xpomocomu. Permmikanis JIHK i cerperariss HykJIeoiniB Mpu MOALUI KIITHH. 3B'SI30K
HyKJIeoiZia 3 IUTOIUIa3MaTHYHOI MeMOpaHoro Ta 11 moximHumu. ITozaxpomocomHi
eneMeHTH (TUIa3Mif¥, TPAHCIO30HH Ta IS-GparmMeHTH). IX poms B reHeTHYHii
pi3HOMaHITHOCTI mpokapioT. I[Ipmmatku OaxTepianbHOI KIITHHH, X KUIBKICTB i
XapakTep po3MmileHHs. XiMIUHHE ckiax i iX CTpyKTypHa opraHizamis. BimmiHHI
0co0IHUBOCTI OYIOBU HKTYTHKIB IpOoKapioT. MexaHi3M pyXy OakTepii.

Po3muoxxenHsi Ta nudepeHuiroBaHHs 6aKkrTepiii

[lIonarTs 1mpo KT THHHHH UK OakTepif, THIM BEreTaTUBHOIO IIHKIY-
MoHOoMOpGHHUHM, muMopdHuEt 1 momiMopbHME KkmiTMHHI nukiad.  Cnocobi
PO3MHOXEHHS OakTepialbHUX KITHH. Mopdonoriute audepeHiiroBaHHs 6aKTepii.
Enmocropu Ta Oioximist cmopoyTBopeHHs. Pomu OGaxTepid, L0 yTBOPIOIOTH
enpocropu. HeraTuBHa Ta MO3UTUBHA POJIb IPOIIECIB CIIOPOYTBOPEHHS.

Xapu4oBi moTpedu MikpoopraHizmMiB Ta KyJIbTHBYBaHHSI MiKpOOpraHizmis

[To>XMBHI PEYOBUHH, IO BUKOPUCTOBYIOTHCS SIK BUXIJHI MaTepiany it
OiocunTesy Ta noOyBaHHs eHepril. ®akropu pocty. BimHOcHiCTE mOZiNY
MiKpoOpraHiaMiB mo Tumam xapuyyBaHHs. [loxin ¢doroTrpodHuX Ta XeMOTpodHHX
OakTepiii B 3aJIEKHOCTI Bijl cyOcTpaTiB, SIKi BOHM OKHUCIIOIOTH. YSBIEHHS IIpO
JITOTPOQHICTH Ta OPraHOTPO(HICTE. MexaHi3MU HaAXOKEHHS MOXHUBHUX PEYOBHH
y GakTepiaibHy KIITHHY. [HOUBIAyanbHUM Ta MOMyISLIMHUAN picT 6aKTepii.

MeTa60J1i3M NPOKAPiOTHYHHX KJIITHH

3aranpHa  XapaKTEpUCTHKAa  E€HEePreTMYHOro Ta  KOHCTPYKTHBHOI'O
MeTaboi3MiB MikpoOHOI kiiTuHH. [lepira Ta apyra yHiBepcanbHi ¢GopMH eHeprii y
KJIiTHHI. XapaKTepUCTUKa IEHTPAIBHUX MeTa0OoNiYHUX MPOLECiB, SKi MPOXOAITH 3a

cxemamu: EMOpena-Meit'eproda-Ilapnaca, BapOypra-/likkeHca-Xopekkepa Ta
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Entrepa-/lynoposa. Bponinus sk crioci® oxepxaHHs eHeprii. BusHaueHHs IOHATTS
Oponinusa. Eneprerndyna omiHka OpoAiHHS NHOpIBHSHO 3 auxaHHsAM. Kiacudikairis
Opoxminnsg. KarabGomiuHi CcXeMH OCHOBHHUX THIIB OpOmiHHA: TIOMO- i
rerepoepMEHTATUBHOTO  MOJIOYHOKUCIOTO  OpOMiHHS,  IPONiOHOBOKHMCIOIO
CIHPTOBOTO Ta MacisSHOKHCIOro OpoxmiHHsA. Bumu Ta MexaHi3M OGakTepialbHOTO
¢borocuHTe3dy. bioxiMiyHI MexaHI3MU LMKIIYHOIO Ta HELUKIIYHOrOo (OTOCHHTE3Y.
[TosBa pmpyroi ¢QortocuctemMu Ta ocobnuBocTi (oTocHHTE3y IiaHOOaKTEepii.
Oco6nuBOCTI aKyMyJIALii CBITIOBOI eHeprii ranodinsHUME OakTepisMu. BusHadyeHHS
IPUPONU TPOLECIB nuxaHHA. AepoOHe nuxaHHS. LUk TpUkapOOHOBHUX KHCIOT i
ocobnuBOCTI #oro (yHKIIOHYBaHHS Yy MIKpOOPraHi3MiB IPOKapiOTUYHOIO THITY.
BynoBa maHIfora IIepeHOCY e€NeKTpOoHiB y Oakrepiii. MexaHi3M OKHUCHOTO
dochopmmoBanns HermoBHe okucieHHs. BimMmiHHOCTI mporecy Bix OponiHHS Ta
aepobHoro auxaHHs. EnepreTuynuii Gamanc. Bu3HaueHHS MOHATTS aHaepOOHOrO
muxaHHsa. Tunu aHaepoOHOro auxaHHs. OcoGnuBocTi OyIOBU JaHIIOra IepeHoCy
eIEKTPOHIB Y aHaepoOHUX Ta (aKyIbTaTUBHUX aepoOHMX Oakrepiét. OcobiUBOCTI
€HEpreTHYHOro  MeTaboyisMy  JITOTpOQHMX  MIKpOOpPraHU3MIB.  3arajibHa
XapakTepucTuka rpynu JiTorpodiB. OCHOBHI mIpomecu iX KOHCTPYKTHBHOIO Ta
eHepreTHyHoro oOMiHiB. DyHKIIOHyBaHHS AMXalpHOro JsaHigora. IlommupeHHs
nitorpodiB B mpupoxni. KonctpykrusHuit 06MiH oToTpodiB. ABTOTpodHa dikcaris
ByriekuciaoTu. [{uximu ApHoHa Ta KanpBina. KoHcTpykTuBHMI 00MiH reTepoTpodi.
3araipHi 3aKOHOMIpPHOCTI 0i0CHHTE3y MiKpOOpraHi3MamMy MOHOMEpPHUX PEYOBUH —
IOIIEpeHUKIB GiomoiMepiB (aMiHOKUCIIOT, ITypUHOBHUX Ta IIPUMiAUHOBUX OCHOB).
OcobaMBOCTI CHHTE3y MiIKpOOHOIO KIITHHOIO OCHOBHHX OiomoniMepiB — Oiika,
HYKJIEITHOBHX KHCJIOT, IIOJTiCaXapyu/IiB Ta MeNTUAOrIiKaHy. biocuHTes nimiziB.
B3aeM03B's130K KOHCTPYKTHBHHX Ta eHepreTHYHHX Npouec
P03M0OBCIO/KEHHST MIiKpOOpraHi3MiB, IX y4acTb B Kpyroo0iry y HIpUpOZi.
PosnoBcrokeHHs Mikpooprasi3MiB B Oiocdepi. IIoHATTS mpo eKOJIOriyHy Himny.
daxTopH, IO BIUIMBAIOTh Ha SKICHUH Ta KINBKICHUM CKJIaj MiKpOOpraHi3MiB.
MikpoopraHiaMu Ta OioreHHa Mirparis atoMiB. ITOHATTS mpo o6ir peyoBUHHU B

npupoxni. Apeamu Oakrepiid. bakrepiampri neno3u. O6ir azoty. IleperBopeHHs
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BYIJIELIBMICTKMX PEYOBHH B IIPUPOAL. bBiojoriuyHuii muki croiyk cipku, ¢pochopy
Ta 3aJIi3a.

Bnaus ¢akTopiB 30BHILIHBOr0 cepefOBHINA HA MIKPOOHY KJIITHHY

His ¢i3uyHMX, XIMIYHUX Ta GioJOTIYHHX (aKTOpiB HA MIKpOOHY KIIITHH.
@®opmu B3aeMoAil MiKpOOpraHi3MiB B IpHpondi — cuMOio3 i HOro pisHOBUIOH —
KOMEHCaJli3M, MyTyaili3M, Merabio3. XmKanTBO Ta Mapa3suTu3M. llacuBHHUII Ta
aKTUBHUM aHTaroHI3MHU.

CucTeMaTHKH NPOKAPioT, MeTa Ta NPHHIMNH Kaacupikamii

[ToHATTS PO cUcTeMaTHKy IpokapioT. Tumu i minmi xinacudikauii. TpyaHOII
CTBOpEHHS (IIOr€HEeTUYHOI CUCTEMH, L0 BiIOOpaXKye pOAMHHI 3B'S3KU MiX Pi3HUMH
rpylaMu IPOKapioT Ta iCTOPio IX eBONIOLIHHOrO po3BUTKY. IIpaBuia Ta MPHHLUAIH
kiracudikanii. MixxHapoqHuil Konekc HoMeHKIatypu Oaxrepiid. Buznaunuk bepmxw,
3arajibHa XapaKkTepUCTUKa 4 OCHOBHUX KaTeropii.

BioJiorisi BipyciB

Bipycomoris sik OionmoriuHa Hayka, 00'ekTH 11 BHUBYEHHs, 3HA4YEHHSI B
CTaHOBJEHHI MoJleKyysipHOi Oiosorii. JlocsrHeHHs Bipycosorii B 60poTebi 3
BipycHUMH iHQexmisiMu. BusHaueHHs BipyciB, CydacHi YSBJIEHHS IIpO INIPHPOLY
BipycCiB, OCHOBHi KOHIemIii mpo ix eBomouito. OCHOBHI BiIMIHHOCTI BipycCiB BiJ
KIITHHHUX oOpraHi3miB. Po3mipu BipyciB, Meronu ix Bu3HaueHHS. OcoGIUBOCTI
PO3MHOXKEHHS Ta KyJIbTHBYBaHHS BipyciB. OcHOBHIi rpynu BipyciB. Homenknarypa i
knacudikanis Bipyci. TakcOHOMiYHiI 03HaKM NPEICTABHUKIB HABaXUIUBIIIMX POJUH
BipyCiB JIFOIWHU 1 TBApUH:

Ximiuna npupoaa BipyciB. MopdoJiorisi Ta cTpyKkTypa Bipycis

BigMiHHOCTI XiMIYHOrO CKJIagy BipycCiB Bif XiMIYHOro CKJIany KIITHHHHUX
opramismiB. XiMi4HHH CKJIai NpoOCTHX 1 ckiagHuX BipyciB. Ilpupona BipycHMX
6inkiB. Tunu BipyCHUX HYKJIETHOBHX KHUCIOT. Jlimiay 1 ByriieBoIy CKIaIHUX BipyCiB.
Tumu opramizanii u OyzmoBu BipioHiB. bymoBa kancunmy. Tunm cumerpii, mo

BHKOPUCTOBYIOTECS B OpraHizarii karncuny. Bipycu 6axrepiii (bakrepiodarn)
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Mexamni3m B3aemMopii Bipycy i KiaiTnHu
IIpomyktuBHa iHbexnis. IloHATTS npo BipyleHTHI BipycH. ®a3u
iHdekuiiiHoro mnpouecy. Biporenis /mi3orenis i1 nowmipui Bipycu. Jlizorensa
KOHBepcis. MHOXuHHA Ji3oreHis. OHKOTeHHI BipycH Ta TpaHchopMallis KIiTHH.
AbopTtuBHa iH}eKIisA Ta npupoa il po3BUTKY. MexaHi3MHU perutikaiii IpUupogHIX Ta
Henpupoauux ¢popMm JIHK Ta PHK BipyciB. OcobmuBocTi penpoaykuii Bipycis. Buxin
BipyciB Ta QariB i3 KJIITUHH. ['€HeTHYHi 1 HEereHeTH4YHi B3aeMOJil MiX BipycaMu.
[MuTonaTyHU{ MexaHi3M Ail BipyciB Ha KITHHY. L{uTomaroreHHa peakiis KJIiTHHA
Ha BipycHy iH¢ekmio. 3axucHa peakilis KJIITUHU Bif BipycHol iHdekuii . [Tpupona
inTepdepoHiB i ix BractuBocti. I1lnsgxu nepenadi BipyciB Ta npodisakTHKa BipyCHUX

iH}eKi.

4. BIO®I3UKA

Mouiekyasipaa Giogizuka

Bopna B mpupogi; 1 GyHKIIT B XKUTTEAISUIBHOCTI opraHi3miB. CTpyKTypa BOaH
ta 11 anomanii. BomueBuit 3B's30K. ['impocdoGHi B3aemopmii. EnexTpompoBimHiCTb.
KucnotHo-ocHOBHi 6ydepHi cucremu i pozunnu. Kimacudikarist KUCIOTHO-OCHOBHUX
Oydeprux cucreM. Mexanizm Oydepnoi nii.. bydpepna emnicts. EnexrpoximiuHi
BlIacTHBOCTI po3uuHiB. Koedimient axtuBHOcTi. loHHa cmma posumHiB. Poms
eNIEKTPOJITIB y Ipolecax KUTTEAISIBHOCTI. OCMOTHYHA aKTHUBHICTh KIITHHH.
[imepToHiYHi, TiNOTOHIYHI Ta I30TOHIYHI PO3YMHU. ENexTpomHui Ta OKHCHO-
BiqHOBHMM moTeHIian. Pi3uKO-XiMiYHI MeTOOu B OiOTEXHOJIOTIi: MOTEHIIOMEeTpis,
amrepoMeTpis, monsiporpadis. Busnauenns pH.

Bio¢izuka kIiTHHHHX NpoueciB

MeMOpaHu sK yHiBepCalbHHI KOMIIOHEHT OioyoriyHux cucreM. MopenbHi
MeMOpanHi cucteMu. OcobnuBocTi (pa30BUX NEPEXOoiB B MEMOpaHHHX CHCTEMaXx.
BrmuB 30BHIIIHIX (akTOpiB Ha CTPYKTYpPHO - (yHKLIOHANBbHI XapaKTepUCTHKU
6iomeMOpan. IlepeHeceHHs i0HIB yepe3 GiomeMOpaHu i GioeneKTpUYHi MOTEHIiaH.

MemOpannuii moteHuian. HaTpieuii Hacoc.
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Biogiznka ckiagHuX cucTemM

Mexanizm 6ionoriuHoi mii enekTpoMarHiTHuX moiiB. [lis ioHi3yrouyoro
BUIIPOMIHIOBAaHHS Ha XUBI opraHismu. [lis Ha 6iomoriuni 06'€KTH BUNPOMiHIOBaHHS
onTuyHoro fmiamazoHy. [lis  ynerpadioneTroBoro  BumpoMmiHioBasHA.  Jlo3u
10HI3y}04Oro BUIIPOMIHIOBaHHS. BIINIUB 10HI3y}0UOro BUIPOMIHIOBaHHS Ha OpPraHi3m
monuHu. KinpkicHa OIliHKa pajJioNONIIKOMKEeHb. 3acCTOCYBaHHSA 1OHI3yHOYOIo
BUIIPOMiHIOBaHHS B MeIuluHi. [lis eIeKTpU4HOro cTpyMy Ha opraism. biodizuuni
acrieKTH BJIACHUX BUIIPOMIHIOBaHb OprasismiB. Bugu enekTpomarsitHoro i
aKyCTUYHOIO  BJIaCHOTO  BHUIPOMIHIOBaHHS  JIOAWHH.  Ejexrtpodisiosnoris.

Marsitorpadis. [ndpauepBone TemnodayeHHs. biomoMiHeceHIIis.

5. TEHETHKA

XpomMocoMHa Teopisi CIaJKOBOCTI

Kapiotun. ['eneTnyna pons MiTo3y i Meio3y. OcoOIMBOCTI ClIafKyBaHHS IIPU
HeperyJIipHUX THUIIaX CTAaTeBOro po3MHOXeHHs. CTaTh Ta craTeBi o3Haku. THIH
XPOMOCOMHOI'O BHM3HAQUEHHS CTaTi. YCHaJKyBaHHS O3HaK, 34YEIUIEHHX i3 CTaTTIoO,
3aJIeXKHHX BiJl cTaTi Ta OOMeXeHUuX CTaTTio. Hepo3XOoMKEeHHs CTaTeBHX XPOMOCOM,
reHeTHYHI Hacmiaku. I pynu 3ueruieHHs reHiB Ta kKpocunrosep. [IpuHIumm nodynoBu
IeHETHYHUX KapT eykapioTiB. Lluronoriyni xaptu Xxpomocom. PDakropu, IO
BIUIMBAIOTh HAa 4YacTOTy KpocuHroBepy. (OcoOnuBOCTI cHaakKyBaHHS IIpH
IIUTOIUIA3MATUYHOI CcraakoBocTi. CHpaBXHS Ta HECHpaBXHsS LUTOIUIa3MaTHYHA
craakoBicTh. lluTOmna3MaTWyHa 4YOJOBIYAa CTEPWIBHICTH Ta 11 IpaKkTU4IHE
Bukopuctands. Kiacudikauis tuniB MinnuBocti. @opMyBaHHS O3HAK SIK pe3yJIbTaT
B3a€MOJIii reHOTHITy Ta (akTOpiB cepenoBHUIla. XapaKTepHi pucu MoaudikamiiHol
MimnMBoCTi. Meronu BuHBYeHHS MoaudikamiitHoi winnuBocti. KombGinaTuBHA
MIHJIUBICTb, ii poJIb y eBoIoLil Ta cenexiii. MyTaniiiHa MiHIUBICTh. BUu3HayeHHS Ta
Kiacudikanii Mytaniii. MyTanii 3MiHg Yyncna HabopiB XxpoMocoM (TeHOMHI MyTallii).
nepebynoBu. Kiacudikamis reHHHX MyTaliifi 3a MOJEKYJSPHHM MeXaHi3MOM.

MounekymsipHi MexaHi3MH BUHUKHEHHS JESIKMX TeHHUX MyTalii. @i3uyHi, XiMiyHi Ta
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GionoriyHi MyTareHu: kiacudikaris, ocoGIMBOCTI Ta MeXaHi3MH Iii, TeHeTHYHi
HACJIiIKH.

I'eneTuka nomyasinii

['eHeTka momynsAmiy i 11 3HaYeHHI OIS MEOUYHOI TeHeTHKH, CeleKIlii,
BHpilIeHHs npobieM 36epesxeHHs reHodoHny 1 6iocdepu. 3akon Xapai-Baitubepra
Ta HOro NMpaKkTUYHE BUKOPHUCTAaHHA. [lomynamis — eJeMeHTapHa OJUHHUL €BOJIOLII.
I'eHeTHYHA reTepOreHHICTh Ta FeHeTHYHUM MONMiMOP(i3M MPUPOIHIX IO JISAIIiM.

MouJiekyJisipHa reHeTHKA

MonekynsipHa Oprasizaiisi reHeTHYHHX MpoueciB. HykieiHOBI KHCIOTH SK
Hocii renernyHoi iHpopmanii. Ctpykrypa HykieiHoBux Ilomimopdism momBiiHOT
cumipai JIHK. Hancnipanizamis JHK, Tomoizomepasu. MakpoMosekyispHa
ctpykrypa PHK. ®ynxnii PHK B kiiTuHi. 3aragpHuii NpUHIMI OpraHizamii
reHeTuyHoro marepiairy. OcobnuBocTi OyZOBH KalCHIIB i YIaKOBKa I€HETHYHOT'O
Marepiary Ha npukinani OakrepiodariB T4 Ta A. IlpocropoBa oprasizanis
OaxrepianpHOro reHoMy. PiBHI KOMIakTH3allii F€HETHMYHOIO Marepialy y eyKapior.
Tunmu HYKICOTHOHHX IIOCTIMOBHOCTEH, IO TPAIUIIOTECS B TIEHOMi €yKapior.
Crpyktypa i1 ¢yHnkuii reHa. OyHKLIIOHAIBHMH Ta peKOMOiHaUiMHUE KpuTepil
aneni3zMmy. L{uc-tpanc tect. BuBuenns 6ioximiuHoi ¢yHKuii rena. Konnenuis «oqun
reH - oguH ¢GepMeHT» Ta il MoJanblIMi pO3BUTOK. I'€HEeTHMYHHUI aHanli3 KOAOHY.
[TozaxpomocoMHi  daxtopu cmagkoBocTi. Knacubikanis mnasmia. I'pymu
HecyMicHOCTI tua3mia. Kon'roratusHi mnasmigu. Pons mnasmin B eBosroLii 6akTepii.
MoGinbHi reHetuyHi eneMeHTd (IS-enmemenTn GakTepiif, HOMeHKIaTypa Ta OynoBa,
nepeMimieHHs). TpaHCIO30HHM €yKapioT, IX CTPYKTypHI Ta (yHKUIOHAIbHI
0COONMBOCTI, MeXaHi3MHU TpaHcno3ulii. PerpoTpancnosonu eykapioT. Perporenm.
Cuctemu pectpukiii i mMomuodikanii y 6akrepiit. Peakuii npsmoi pemapanii JHK.
dotopeakTuBalisi, ponb y pemapauii JHK-merun-tpancepas ta JIHK-miras.
Excrusifina penapamis. Eramu excuusiiinoi pemapanii. IToctpemtikatuBHa
(pexoMbinanifina) pemapanis. Penaparmiss NOMHMIKOBO CHapeHUX HYKJIEOTHUIIB.
Penapanis nBonutkoBux po3pusiB y JIHK. PenapatuBHi nporecy, o iHIyKyIOThCS.

3aranpHa XapakTepucTuka mporeciB pervrikamii. Eramu  perumikamii  JJHK.
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OcobmuBocTi pemmikanii XpoMocoM eykapioT. ['eHeTHuHa pexoMmOiHamis y
npoxkapior. KoH'foramisi, ceKcaykuis, TpaHchopMais, TPaHCAYKIis Ta TpaHCHEKIis
OakTepiii: eTany, reHeTUYHE KapTyBaHHS 3a iX gomomororo. Insgxu reHeTuyHol
pekoMOiHamii y eykapioT. MonekynaspHi MexaHismMud pexombidamii. Mogens
romoJorigyHoi pexom6inanii P.Xonines. Caitr-cnenudiuna pekoMGinais.

MexaHi3Mu peaJi3auii reneTu4Hoi ingopmauii

TpaHCKpHUIILiSL. TpaﬁCKpImTOH. Eranu Tpanckpuniii. ITporecuHr nepBHHHUX
TpaHCKpUNTIB. TpaHccIutaicuHr. ANbTepHATUBHUM crutaiicuur. Tpancisiis. Byaosa
pubocoM mpokapioT Ta eykapioT. PyHKIIOHANBHI aKTUBHOCTI Ta (QYHKIiOHAIBHI
ninsHky pubocoMm. Ertanu Tpancmsuii. PiBHI perymroBaHHS aKTHBHOCTI TeHIB y
npokapioT. PerymoBaHHA (QYHKIIOHyBaHHS JIaKTO3HOTO Ta TPHNTOGAHOBOTO
onepoHiB E.coli. Tumm renernuynoi perymsuii po6otu omeponiB. Opraizamis
PEryIATOpPHUX [INSHOK I'€HOMa Yy €yKapiOTiB Ta peryJlOBaHHS TPAHCKPHIILII Ta
IIOCTTPAHCKPHIILIIHOTO IPOLIECUHTa B €yKapioT.

I'eneTnka sik TeOpeTHYHA OCHOBA ceJieKuii Ta 6ioTexHoJIoril

I'eneTnka gk TeopeTHqHa ocHoBa cenekiii. JIocsarHeHHs CBiTOBOI celleKIlil Ta
YCIIiXH BITYM3HSAHHUX CEJIEKLIOHEepiB y CTBOPEHHI HOBUX BHCOKOIPOIYKTHBHHX
IITaMiB MiKpOOpraHi3MiB, COpPTiB POCIHMH i IOpiJ TBapHH. MeTa Ta MeTONOJOTIS
reHeTHyHOI imkeHepii. OCHOBHI HamlpsMU TeHETUYHOI iHXKeHepii MiKpoopraHi3Mis,

POCIIHH Ta TBapHH.
III. HABYAJIbBHO-METOAUYHI MATEPIAJIA

JlirepaTypa ao 1-ro posainy
Biosoriuna i 6ioopfaHqua Ximis : y 2 kH.: migpy4ysuk. Ku. 2. Biomoriuna
ximis / FO.I. I'y6cekmii, 1.B. HixenkoBcrka, M.M. Kopna Tta in.; 3a pexn. IO.L
['y6cpkoro, I.B. HixkenkoBebkoi. — 3-€ Bug. — K.: BCB “Menununa”, 2021. - 544 c.
Bioximis mogunu: miapyysuk / 5. I. Toncekuid, T. I1. Makcumuyk ; 3a pen.
S1.I1. T'oncekoro. — 3-te BUA., BUIp. 1 gorn. — TepHomnine : YkpMenkuura, 2019. —

732 c. https://biochem.nuph.edu.ua/wp-content/uploads/2020/06/Biokhimia liudyny.pdf
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Bionoriuna ximist / O.5. Cxispos.- Tepromins: Ykpmenxuura, 2020.- 706c¢.

MonekynsapHi MexaHi3MM MIDKKITITHHHOI KOMYyHiKauii : MoHorpadis 3a pen.
npod. I'. O. Ymakosoi. — Juinpo: JIIPA, 2018. — 216 c.

OynxuionansHa 6ioxiMis: miapydsuk / 3a pen. mpod. H.O. Cubiproi. —
JIsBiB : JIHY imeni IBana ®@panka, 2018. — 644 c.

Biological chemistry/ Yu.l. Gubskyi. - 3-nd. ed. - Vinnitsa : Nova Knyha,
2020. - 488 p.

USMLE Step 1: Biochemistry and Medical Genetics: Lecture Notes / Editors
S. Turco, R. Lane, R.M. Harden. — New York : Kaplan, 2019. — 409 p.

JlitepaTtypa 0 2-ro po3ainy
3aranpHa nuronoris: minpyyauk. / MLE. JI3epxuncekuii, H.B. Ckpunuuxk,

A.C. ITycroBanos, I'.B. Octposcrka, .M. Bapentok, O.K. Boponina, JL.M. Ila3smoxk,

CM. T'apmarina; ynopsakyBanHs H.B.Ckpunmuuk. — Kuis: BIIL «KuiBcekuii

YHIBEpCUTETY, 2020. — 640 c. https://drive.google.com/file/d/10esLn-
vi_TDI9OTNCWGGDckv82WH7waSM/view

Bapenrok I.M., [zepxuncekuii M.E. Merogu UIHMTO-TiCTONIOrIYHOL
IiarHOCTHKM: HaByalbHUM mociOHuk.— Kwuis: IHTepcepsic, 2019.— 256 c.

https://cutt.ly/sLA7HHS

3aranbHa LUTOJIOTIA 1 rictonoris : nmiapyunuk / M. E. JIzepxuncekuii, H. B.

Cxpunuuk, . B. OctpoBceka Ta iH. ; 3a pexn. M. E. [I3epXHHCBKOTO ;
ynopsakyBanHs H. B. Ckpunauk - K.: BungaBHuuo-nomirpadgiyHuii meHTp
"KuiBcbkmit  yHiBepcuter', 2010. — 575 c¢. (momatkoBe  JDKEpeIo).

https://biomed.knu.ua/images/stories/Kafedry/Cytologiva/Biblioteca/Dzerzhynsky.pdf

Monekynsapua Oiomoris : migpyunuk / A.B. CuBono6. - K.

BunaBuuuononirpadgiuynuit uentp KwuiBcekuit yniBepcuter, 2008. - 384 c.

(momaTkoBe mKepeno). http://biology.org.ua/files/lib/MolBiol_sivolob.pdf
Elliott, W. Biochemistry and Molecular Biology. Second edition / W. Elliott,
D. C. Elliott. — Oxford : University Press, 2019. — 674 p.
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Nikolaenko O. Cell biology. Genetics. Manual for foreign students.
Vinnitsa, 2017.

JlirepaTypa a0 3-ro po3ainy
Menuyna Mikpo6ionorisi, BipycOJIOTisl Ta iMyHOJOTis: MiAPYYHUK IS CTYI.
BUIIMX MeJ. HaBd. 3aknaniB / 3a pexn. B.IL IIlupo6okosa. — Binnung: Hosa Kuura,
2021. — 920 c. (aBropu: IIIupo6okos B.II., Kimumurox C.I., ITorsroscekuii B.A.,

bo6up B.B., Bunorpag H.O., Boiinexoscekuii B.I'., Tankiz O.JO. T1a iH.
https://nk.in.ua/pdf/1790.pdf)

MixkpoGionoris 3 ocHoBamu imyHouoril: ITinpyynuk mns crya. men. 3BO,
¢dapmaneBTiB Ta IpoBi3opiB. — 3-Te BuA. PexoMennoBaHo BYeHowO pamoro JIHMY /
3a pen. B.B. Jlanuneiiuenka, .M. ®eneuxa. — K., 2020. — 376 c.

Texniyna MikpoOionoris: nigpyunuk / JI. B. Kanpenbsai, JI. M. ITununesko,
A. B. €ropoga, . b. Ilaynina, O. M. Kananuxina, T. O. Bemuuko, JI. B. Tpydxkari,
O. O. Kunumenuyk, T. B. IInupxo; [Ilix pen. JI. B. Kanpenbsaua]. — Xepcos:
OJIOI-ITIIKOC: 2017. — 432 c. https://oldiplus.ua/downloads/298.pdf

[TpaxtiuHa Mikpobionoris : HapyansHuU moci6uuk / C. I. Knumumok, 1. O.

Cutnuk, B. IT. IIlupo6okos ; 3a ar. Pexn..: B. I1. Illupo6oxona, C. I. Kimumaroka. —
Binnung : HoBa xaura, 2018. — 576 c.

Medical microbiology, virology and immunology: a textbook for English-
speaking students of higher medical schools: translation from ukr. Published / [T. V.
Andrianova, V. V. Bobyr, V. V. Danyleichenko, etc.]; Ed. by V. P. Shyrobokov. —
Vinnytsia: Nova Knyha, 2019. — 744 p. http://nk.in.ua/pdf/1659.pdf

Medical microbiology immunology. Mexu4yna Mmikpo06iosoris Ta iMmyHosoris /
M. Tymkiv, O. Korniychuk, S. Pavliy, etc. — Vinnitsya: Nova kniga, 2018. — 416 p.

Murrey P. R., Rosental K. S., Pfaller M. A. Medical Microbiology, 8th
edition, Elseiver, 2017. — 836 p.
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Jlirepatypa no 4-ro po3ainy

Tepemenko M.®. Biodizuka: migpyunux/ M. ®@.Tepemenko, I'. C. Tumuuk, 1.
O. Sxosenxo. — K.: KIII im. Irops Cikopcbkoro, 2019. — 444 c. https:/cutt.ly/OLA7R9e

Tepemenko, M. ®. Biodisuka. [IpaktukyMm: HaBuansHui mocibHukx / M. @.
Tepemenko, I'. C. Tumuuxk, I. O. SIxoBenko ; KIII im. Irops Cikopcekoro. — KuiB :

ITomitexnika, 2019. — 288 c. https://ela.kpi.ua/handle/123456789/28227

Menuuna 1 G6ionoriyna ¢izuxa: HaByaneHuii mociouuk/ E.I. Cmusko, O.3.

MensHikoBa, O.3.IBaHueHko. - 3amopixoks, 2018.- 291 c. https://cutt.ly/7L.A3dbd

Fundamentals of Biophysics. Andrey B. Rubin. 2014 Scrivener Publishing
LLC. DOI:10.1002/9781118842768 https://onlinelibrary.wiley.com/doi/book/10.1002/9781118842768

Biophysics: Searching for Principles. William Bialek. Princeton University,

2011. https://www.princeton.edu/~wbialek/PHY562/WB biophysics110918.pdf

Koctrok II. I'. ta iH. Biodisuka. — K.: «Buma mkoma», 2008. — 300 c.
(momaTkoBe JKepero).
Kysemincekuit €.B., I'ony6 H.b. Biodizuxka: ITinpyunuk. — K.: «BugaBHuamii

nim «Komm’rotep-ipecy», 2007. — 424 c. (noxaTkoBe JKepeno). https://cutt.ly/hL SsuWI

JIiTepaTypa A0 S5-ro po3ainy
Mapneniok M. I'enernxa: Koncnexr nekuid. MuxomaiB: MHAY, 2015. -
152c.
Cipenko A. I'. Jlexuii Ta 3agaui 3 reHeTuku. IBano-®pankiserk : [ominei O.
M., 2018. - 300 c.
I'enetuka: miapyunuk / CuBono6 A.B., Pymkoscekuii C.P., Kup'suenxo C.C.
ta immi; 3a pen.. A.B.Cuonmo6a. — K.: Bup.-momirpad. Llentp «KuiBchkuii

yHiBepcuteT», 2008. — 320 c. (momaTtkoBe mxepeno). https://cutt.ly/DLA871f

Genetics: From Genes to Genomes - Access - 6th ed. L.Hartwell, M.L.
Goldberg. McGraw-Hill Publishing Company. 2018.

Lewin's Genes XII - With Access - 12th ed. J.E. Krebs, E.S. Goldstein,
S.T. Kilpatrick. Jones & Bartlett Publishers, 2018.
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IV. PEUTUHI'OBA CUCTEMA OIIHIOBAHHSI BCTYITHOT'O
BHUITPOBYBAHHS

1. IToyaTkoBUM peHTHHT abiTypieHTa 3a eK3aMeH PO3PaXOBYETHCS BUXOASUH
i3 100-6anpHoi mkamu. Ilpym BH3HAueHHI 3arajJbHOrO pEHTHUHIY BCTYIIHHUKA
[I0OYaTKOBMM pPEUTHHI 3a eK3aMeH IepepaxoByercs y 200-OanpHy Ikainy 3a
BiJMOBiAHOIO Tabnuuero (1. 4).

2. Ha ex3aMeHi abiTypi€eHTH NalOTh BiANOBiJi Ha TECTOBi 3aBAaHHsA (KOXHE
IUTAHHS Ma€ OJHY IIpaBUJIbHY BinmoBiAs). Ko)kHa mpaBuiIbHA BiIIOBIAb OLIiHIOETHCS
y 2 Ganu.

3. Cyma GaiiB 3a BiIIOBiZI Ha €K3aMeHi IEPEeBOJUTHCSA IO eK3aMeHalliiHol

OLIIHKH 3TiHO 3 TaOJIUIIEIO:

banu Oninka
100...95 BigMigHO
94...85 Hyxe nobpe
84...75 Hobpe
74...65 3aI0BUILHO
64...60 JlocTaTHRO
Menme 60 He3zanoBinsHO

4., Cyma OaniB 3a BiOmoBi#i Ha ex3aMeHi nepeBoautbes no 200-6ampHOL

IITKaJIx 3I‘iIIHO 3 TaGJII/IHeIO:

Tabmuns BiANOBIAHOCTI OLIHOK peiTHHIOBOI cHcTeMu ouintoBanHs (PCO, 60...100) 6amam 200-6ansHoi wkami (100...200)

Ouinka Bann Oninka Bann Ouinka banu Ouinka Banu
PCO 100...200 PCO 100...200 PCO 100...200 PCO 100...200

60 100,0 70 125,0 80 150,0 90 175,0
61 102,5 71 127,5 81 152,5 91 177,5
62 105,0 2 130,0 82 155,0 92 180,0
63 107,5 73 132,5 83 157,5 93 182,5
64 110,0 74 135,0 84 160,0 94 185,0
65 112,5 75 137,5 85 162,5 95 187,5
66 115,0 76 140,0 86 165,0 96 190,0
67 117,5 77 142,5 87 167,5 97 192,5
68 120,0 78 145,0 88 170,0 98 195,0
69 122,5 79 147,5 89 172,5 99 197,5

) 100 200,0
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V. IPUKJIAJT EK3AMEHAIIIMHOI'O BLIETY

®opma Ne H-5.05
HaunionanbHuii TexHiyHuii yHiBepcurer YKpainu
«KniBcbkuii moJirexuiynuii incruryr imeni Iropst Cikopcbkoroy»

(moBHe HaliMEHyBaHH:A BUILOTO HAaBYAJIbHOTO 3aK/Iafy)

OcCBiTHi# CTymiHb 0okmop ginocogii
CroenjanpHicTh 091 Bionozis ma bioximis
(Ha3Ba)
HapyanpHa qucnuiuiina Bemynnuii icnum

EX3AMEHALIMHUM BIIET Ne

1. ITumannus 1

... [Tlumanus ....

50. Tumanns 50

3arBepkeHO: ["apaHT OCBITHEROI IporpamMu Onexcannp ["'AJIKIH

PO3POBHUKMH:

Becnanosa Onena Apocnagiena, k.6.H., C.H.c., OoyeHm Kageopu
mpancaayivuHol meouurol 6ioiHdceHepii;

Bozoan Temsauwa 3unosiiena, k.6.H., 00Yy., Ooyenm Kageopu NpoMUcnosoi
6iomexHonozii ma 6iogpapmayii;

TIanxin Onexcandp IOpitioguy, 0.6.H., npog., 6.0. Oekauna ¢haxynromemy
biomeouyHoi iHdiceHepii;

TI'ony6 Hamanis BopucieHa, 0.m.H., 00y., 3a8idysayu kagedpu bioenepzemuxu,
bioinghopmamuku ma exobiomexHonoaii;

XKonnep Jlinis Ipuzopiena, K.6.H., 00Yy., Ooyewm Kageopu NpOMUCIOBOL
biomexHonoezii ma biogapmayii;

Kneuax Inna Piwapodisna, K.m.H., 00Y., O0oyeHm Kageopu NpOMUCN080L
biomexnonozii ma 6iogpapmayii;

Ioeounox Hamanisn Jleonidiena, 0.6.H., c.H.c., OoyeHm kKagedpu
mpancaayitiHoi MeOuuHoi bioindicenepii.

Tooocitiuyxk  Temana Cepeiiena, 0.m.H., npog., Oekan pakynomemy
biomexHonozii i biomexHiKu,



IIporpamy pexomMeHIOBaHO:
BueHnoro panoro ¢axynpreTy 610TeXHOJOTIT 1 GioTeXHIKM

nportokos Ne 7 Bim Z 5 ciuns :
P Ne 7 Bin 23 2023 p

["onmoBa BUeHOI paau %TﬂHa TOJOCINUYK

BueHnoro panoro ¢axynpreTy 6i10MeqUYHOI iHXeHePil
(mpotoxon Ne 6 Bim F 0 ciuns 2023 p.)
I'onmoBa BueHOI panu /4 -~ Biraniit MAKCMEHKO
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