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l. Beryn

Berynamii icnuT Ha HaBYaHHS IS 3M00YTTS HAyKOBOTO CTYIEHS JOKTOP
¢dinocodii cnenianbHocTi E1 bionoeia ma Oioximiss TPOBOJUTHCS sl BCTYIHUKIB, AK1
MaroTh CTYIIiHb MaricTpal.

OcsitHa mnporpama «[Ipuknaana Oilosoris» Mae Ha METI HIATOTOBKY
npodecioHana 3aTHOrO BUPINIYBATU KOMILIEKCHI MpoOJeMH B Taiy3l MPUKIAIHOI
Oiosorii, mo mnepenadadae TIMOOKE MEPEOCMUCIEHHS HasgBHUX Ta (HOPMYITIOBaHHS
HOBHX KOMITETEHTHOCTEH MO0 MPUHIUIIB MOAU(IKAIii TPUPOJTHUX Ta CTBOPEHHS
ITYYHUX OIOJIOTTYHUX CUCTEM, a TAKOX PETYIATOPHUX MEXaHI3MIB y O10JOTTYHHUX
CUCTeMaxX Ta 3JIHCHIOBATU JOCIIIHUI[bKO-IHHOBAIIMHY JisbHICTE. OCBITHS
nporpama Bianosigae micii ta crparerii KIII im. Irops Cikopcbkoro. IIpoBeaenus
BCTYITHOTO BUIPOOYBaHHS Ma€ BUSBUTH PiBEHb MIATOTOBKU BCTYITHUKA 3 00paHOi AJist
BCTYITY CHEIIAJIbHOCTI.

[TuTaHHS BCTYITHOTO €K3aMEHY BITHOCATHCS JI0 I SITH PO3JUTIB O10J10T1i:
bioximis.

biosioris KJIITHHYU.

Mikpo0iosoris Ta BIpycoJIoris.

biodizuxa.

o~ w0 D

I'eneruxa.
3aBmaHHs BCTYITHOTO BUMPOOYBAHHS CKIIaMa€ThCsA 3 SO0-TH TECTOBUX MUTAHb, K1
OXOTUTIOIOTh 3rafiaHi BuUIIe po3Aum Oionorii. Jlms TpoxomKeHHS TeCTyBaHHS
BCTYIHHUKY HagaeTbcs 30 XB.

[adopmariis mpo mpaBuiIa NMPUAOMY Ha HABYAHHS Ta BUMOTH JIO BCTYITHHKIB
ocBiTHROI Tporpamu «llpukmamna Oiojoris» HaBeaeHo B posaimi «Bctym mo
acmipaHTypu» Ha BeO-CTOpiHI acmipanTypu Ta noktopantypu KIII im. Irops

Cikopchkoro 3a nmocuianusm https://aspirantura.kpi.ua/.

! BiamogimHo 10 3akony Ykpaiau «[Ipo BUITY OCBITY» BHIIa OCBiTa 32 OCBITHRO-KBaJi(hiKaLiHHIM piBHEM CIIeIiaiicTa
TIPUPIBHIOETHCS JI0 BHIIOI OCBITH CTYIEHS Maricrpa.


https://aspirantura.kpi.ua/

1. TEMU, IO BUHOCATBHCSA HA BCTYIIHE BUITPOBOBYBAHHSA

1. BIOXIMIA
Binkn
bynosa aminokucnor. Crepeoizomepis. Knacudikairisi aMIHOKHCIIOT Ha OCHOBI
xiMiyHoi OyzaoBu R-rpyn Ta ix mnonspHocTi. KuCIOTHO-OCHOBHI BJIACTHUBOCTI
amiHokuciot. bionoriundi ¢yukiii 6u1kiB. Knacudikaiis 6u1kiB. Metonu BUALICHHS
Ta OYUCTKM OUIKiB. Di3MKO-XIMIYHI BJIAaCTUBOCTI OUIKiB. CTpyKTypHa Oprasizais
MOJIEKYJI OUTKY: IEpBUHHA, BTOPHHHA, TPETUHHA Ta YeTBEPTUHHA CTPYKTYpH. MeToaun
BU3HAUYEHHS aMIHOKMCIIOTHOI MOC1IOBHOCTI B OUIKax. XapakTepucTuka GiOpuisipHux
oinkiB. Kepatunu, konareH, elacTuH. 3arajibHa XapaKTepUCTUKA TIIO0YISIPHUX OLIKIB.
['emorno0in.
DepMeHTH
Knacudikaris 1 HomeHkiarypa ¢epmentiB. XimiuHa npupoaa ¢GHepMEHTIB.
bynosa monekyn ¢epmentiB. MexaHizm (depmeHTaTHBHOTO KaTamizy. KiHeTuka
dbepmentatuBHux peakiin. PiBusauas JI.Mixaenica — M.Menten, I'.JlalinyiBepa —
J.bepka, ¢i3uunHmii 3MicT KOHCTaHTH Mixaesica. AKTUBHICTh pepMeHTIB Ta (pakTopH,
110 ii BU3HAYaIOTh. AKTHBYBaHHs 1 iHT101t0BaHHS (pepmenTiB. [HridiTopu: 000poTHI i
HeoOopoTHI. Tumnu iHriOirOBaHHS (EPMEHTIB: KOHKYPEHTHE, HEKOHKYPEHTHE Ta
peTpoinridiroBanHs. Perysiiis akTHBHOCTI (hepMEHTIB.
Bitaminn
Knacudikarmis BiraminiB. XKupoposzuumnni Bitramiaum: rpyn A, E, K, D ix
OioyoriuHa posb, OymoBa. Bomopo3umnHni Biraminu: PP, P, C, H Ta rpynm B, ix
OiooriuyHa poib, OymoBa.
HykJieinoBi kuciaoTn
[TypunoBi Ta mipuMianmHOBI a30TUCTI ocHOBH. biomoriuna ¢ynkmis JJHK.
bynosa JIHK: mnepBuHHA, BTOpWHHA Ta TPETHHHA CTPYKTypu. Di3UKO-XIMIUHI
BrnactuBocti JJHK. JIHK Bipycis. IHK Oaktepiii. [lopiBasinns JITHK npoxapioTis Ta
eykapioTiB.  biocunte3  mypuHiB.  biocuHTe3  mipuminuHiB.  biocuHTe3s

N€30KCIpuOOHyKIeoTU 1iB. Perymnsiis O6iocuHTe3y HykKIeoTuaiB. DepMeHTH



perutikanii. Mexanizm perutikanii JIHK B OakTepisx Ta eykapiOTUYHUX KIITHHAX.
CrpykTtypa 1 BnactuBocTi PHK-nonimepasu. MexaHi3M TpaHCKpHUILIi: 3B’ I3yBaHHS
dbepMeHTy 3  MaTpulIelo, IHILIAIsl Ta €JIOHTallisg, TEpMIHALis Ta
BUBUIbHEHHS pepMeHTy, Ao3piBaHHs PHK-Tpanckpunris.
Meta0o:1i3m OLIKIB
3arajpHl IUIAXM OOMIHY aMIHOKMCIOT: TpaHCaMIHYBaHHS, J€3aMiHyBaHHS,
peakuii aexapOokcwimoBaHHsA. KiHLEeBl MpOayKTH a30THCTOro oOMiHy. biocuHTes
CEUOBUHM. AKTHBAIliSl aMiHOKHCIOT 1 yrBopeHHs amiHoamuna-TPHK. Ctpykrypa Ta
dbyHkiii  pubocom. MexaHi3M TpaHCHALIL: IHIMIALS TPAHCHALIL, €JIOHTAIlis
HOJIIMENTHUIHOTO JIAHIIIOTA, TEPMIHAIIS TPAHCIISIIII.
Byriaesoau
bionoriuna pons ByrneBoxiB. bynoBa Ta knacudikaiisi BYTJIEBOJIIB.
Crepeoizomepis Ta TayTomMepis MoHocaxapuaiB. OKpeMmi mpeIcTaBHUKH MOHO-, OJIIr0-
Ta ToiicaxapuaiB. XIMIUHI BJIACTUBOCTI BYIVIEBOAIB: peakilii IOJyaleTaJbHOTO
TIIPOKCUITY, TIAPOKCUIBHUX TPYI, OKHCHEHHS Ta BIIHOBJICHHSA. MeTtabomizm
NEPETBOPEHHSI BYIJIEBOJIB. AHaepoOHE TepeTBOpeHHs ByrieBoiB. Cnuprose
OponinHsa. AepoOHe mepeTBOpeHHs ByrJieBoAiB. LUk Tpu- 1 AMKapOOHOBUX KHUCIIOT
(muxn Kpebca). AnmoromiuHuii (IEHTO3HMUH) MK OKMCHEHHS BYTJIEBOIB. biocuHTe3
BYTJICBOIiB. [ TIOKOHEOTeHE3. Y TBOPEHHS BYTJIEBO/IIB B IIporiecax GOTOCHHTE3Y.
Jlimign
Bumi >xkupHi kucinotu. He#TpanbHi mimiagu: TPIamMITTINEPONH, €TEpH
xozectepony, riikodimiau. @ocdomninigu. CiHTOMIIIAN
AxTHBaIlisA KUPHUX KACTOT. OKHCHEHHS XUPHHX KHUCJIOT. EHepretnynuit
OaylaHC OKMCHEHHS XKUPHUX KUCIOT. biocMHTEe3 HACHUEHNX Ta HEHACHYCHHUX KUPHUX
kucIoT. MeTtabomizm docdomininis. biocuaTes Xonectepoiy. Perymsiis meradomizmy
mimigiB. Ckimang 1 OymoBa Oiojoriuamx MemOpaH. DyHkii OlooriyHUX MeMOpaH.

Acumetpist MeMOpaH.



Bioenepreruxa
TkaHuHHe nuxaHHA 1 OlojoriyHe OKUCHEHHsS. OkucHe (ochoputoBaHHS 1
IUXadbHUN KOHTpOJib. (DOTOCHHTE3 B €yKaplOTMUHUX KiiThHax. dorocucremu
xJioporiacTiB. @OTOCUHTE3 Y MPOKAPIOTIB.
I'opmonn
3aranpHa XapakTepucTuka TropMoHiB. Kracudikamis Ta OionoriyHa
1ist TOpMOHIB. 'OpMOHU TBapuH 1 1IOAMHU. MeXaH13MH 1111

ropMoHiB. @ITOrOpMOHHU.

2. BUIOI'TSA KUIITUHU
CTpyKTypa eyKapioOTHYHOI KJIITHHH
Mertonu  JOCHIDKCHHS KITHH. MeToau, sKi BUKOPHCTOBYIOTH IPH
MIKPOCKOMIYHOMY JAOCHKeHH]. CTPYKTYypH, CHUIbHI JIJIi TBAPUHHOI Ta POCIUHHOI
kiitnan. Kimitnaaa teopis. KmituaHi MmeMOpanu, ix 6ymoBa ta ¢yHkuii. Tparncnopt
yepe3 KIITUHHI MeMOpaHu. Sapo, ctpykrypa Ta ¢yHKiii. ExnmomnazMmatuaHuit
petukymnoM. bynoBa Ta (yHKIIT TJIaJ€HPKOTO Ta IMIOPCTKOTO E€HIOIIa3MaTHYHOIO
petukymomy. Amapat [ompmxki. MiToXoHAplT — EHEPreTUYHl Jero KJIITHHHU.
PubGocomu — OinokcuHTE3yI0Ul opraHoinu. Jli3ocoMu Ta IMOB’s3aHi 3 HUMH SIBHIIA
aBToi3y Ta aBTodarii. CTpyKTypH BIacTHBI pOCIUHHIN KiiThHI. KiiTHHHI CTIHKH, 1X
Oynosa Ta pyHnkiii. Bakyoumi. I[Tnactuau — potocunTesyrodi opranoinu. Ilnazmonecmu
— )KMBI1 3B’ A3KA MK KIIITHHAMU.
Cnoco0u aKkyMyJII0BaHHSI eHeprii KJIITHHOI0
doTocuHTE3 — aBTOTPODHMIA MIIAX OJIep >KaHHS KIITHHOIO eHeprii. bioximMivyH1
ocHoBH (orocuHTe3y. CBiTiOBI peakmii ¢orocuHTedy. [[x)epeno kucHio. TemHOBI
peakmii ¢oTtocunTesy. KiiTMHHE OuXaHHS — TETEPOTPOPHUN NUIIX OJEp KAHHS
KIITHHOIO €Heprii. 3arajbHi BIiJOMOCTI Tpo KiIiTUHHE nuxaHHs. [mikomiz. Iuki
mumonHOo1 kuciotu (IITK). Yaacte miToxoHapi# y KIiTHHHOMY quxaHHi. [loHOBNIEeHHS
H* pesepByapy. JlaHiror mepeHoCy eleKTPOHiB.
Po3MHOKeHHS KJIITHH
Miro3 Ta noaut kiiTuH. KiliTHHHUE NOALT y TPOKap10TiB, KIITUHHUM TOALT Y

eykapioTiB. MiTo3: IIeHTpioJii Ta yTBOpeHHs BepereHa. llonin muroriazMu



(uuTOKiHE3). 3HAUCHHS MITO3Y. Buau HectaTteBoro po3mMHokeHHs. Meio3 —
OCHOBHHUI MPOIIEC CTATEBOr0 po3MHOKEeHHs. Craii Melo3y. XpoMOCOMHA T€OPis
CHaJKOBOCTI. Crarese PO3MHOXKEHHS. ['emodoauTusm.

[TapTeHorenes. Pi3HOMaHITHICTb )KUTTEBUX LUKIIB. OBOreHes y
TBapHH.

IIpouecu po3BUTKY Ta 3arudesti KIITHHA

HudepeHIitoBanHs KJIITUH — TpoLEeC HampaBieHUX 3MiH. Po3BuUTOK

OJIHOKJIITUHHOT 3UTOTH B 0araTOKJIITUHHUM OpraHi3M. IHTErpoBaHICTh PO3BUTKY Ta
mudepenuitoBands.  PakTtopw, 110 BIUIMBAIOTh Ha  JAUQPEPEHIIOBAHHA Y
0araToKJIITUHHUX OpraHi3MiB. ['eHeTHMYHI MexaHi3MU JU(EepeHIiIOBaHHSA KJIITUH.
3aru6enb KIITHH B NPOIEC OHTOTeHE3Y. 3aMillleHHs KIIITHH.

Di3ios10ris pOCcTY Ta PO3BUTKY POCJIANH

[Tonsitrss “pict” Ta “po3BuTok”. OHTOr€HE3 POCIWHHOI KIITHHU. ETamu

OHTOTEHEe3Y: TOALI, PICT PO3TATYBAaHHAM, AudepeHIialis, cCTapiHHSA Ta BIIMUPAHHS.
TorunorenTHicTh KIiTHH. OCHOBHI €TaNy POCTY KIITHHHU po3TsaroM. udepentiarris
KJIITAH. T POCTY POCIIMH: amliKaJIbHUH, IHTEPKAISAPHUNA Ta OazalbHHUH. S-mogi0Ha
KpuBa pocTy. Pereneparis y pociauH — di3ionoriyHa i1 TpaBMaTH4HA. SIBHIIE
dotonepioguzmy.  DIiTOXpoM  —  MIrMEHT  «OIOJOTIYHMH  TMEepeMHKau».
BHYTpIITHBOKIIITHHHI CUCTEMH PETYJIALil — MeTaboiuyHa, MeMOpaHHa Ta TeHETUYHA.
MUDKKITITHHHI CHCTEMH PETyJIslLii — TpodiduHa, TOpMOHAIBHA Ta €IEKTPOdi310JI0TIUHA.
diToropMoHanbHUM cTaTyc pociauH. DizionoriuyHa i GITOrOPMOHIB CTUMYJISTOPIB
pOCTY — ayKCHHY, TiOepelniHiB, MUTOKIHIB. Di3ioNoriyHa Jig IHTIOITOPIB POCTY —
a0CIM30BO1 KUCTOTH, eTiiIeHy. CHHTETUYHI PETYISITOPU POCTY 1 PO3BUTKY POCIIWH:

peTtapaanTu, repoinuan. MexaHi3m aii piToropMoHiB.

3. MIKPOBIOJIOTI'TSA TA BIPYCOJIOI'TA
OCHOBHI CTPYKTYPHi KOMIIOHEHTH 0aKTePiaibHOI KIITHHA
[cTOTHI BIAMIHHOCTI B OpraHizailli JBOX THUIIIB KJITHH: €YyKaplOTUYHOI Ta
MPOKApPIOTUYHOI. 3arajabHl BJIACTUBOCTI MIKPOOPraHi3MiB. 3arajibHa XapaKTepHUCTHKa
npokapioTiB. Pi3HOMaHITHICTE MOpdoaoriuaux Gopm, Bapiallli po3mipiB, METa0OJIIuHI

ocobnuBocTi. KiliTuHHA CTIHKA rPaMIIO3UTHUBHUX Ta TPAMHETaTUBHUX



Oakrtepiii. OcHOBHI (DYHKIIIT KIITUHHOT CTIHKU OakTepiid. He3BuuaiiHi KIITUHHI
CTIHKU apxeOakTepiil. MikpoopraHi3aMH, skl HE MalOTh KJIIITUHHOI CTIHKH. 3ac00U
BUJIQJIEHHS KJIITUHHOT CTIHKM y OakTepiid B JabopatopHux ymoBax. Kancynu, ciu3osi
iapy Ta 4oxXJid, iX XiMiuHa OynoBa Ta ¢pyHKIil. BukopucTanHs Kancyn y npakTHIl
HapOJJHOTO0 TocnojapcTBa Ta MeauiuHi. [{utonnazmarnyna memOpaHa, 0COOJIMBOCTI
ii ckinamy, CTpyKTypH Ta QyHKIIT y OakTepiit. OcoO6auBOCTI Oy10BU OaKTepiaibHOT
xpomocomu. Pemnikaris JIHK 1 cerperaiis HykiaeoiniB npu oAUl KIITHH. 3B'I30K
HYKJIEOia 3 UTOIIa3MaTUYHOI0 MeMOpaHoIo Ta i moximHumu. [lozaxpomMocoMH1
eseMeHTH (IIa3Mifu, TpaHCIo30HU Ta IS-gpparmentn). IX ponb B reneTHuHiif
PI3HOMaHITHOCTI pokapioT. [Ipuaatku OakTepianbHOT KIITHHH, iX KUIBKICTb 1
XapakTep po3MinieHHs. XIMIYHUHN CKJIaJ 1 IX CTPYKTYpHa opraHizaiis. Biaminui
0CcOo0JIMBOCTI OyIOBU JKT'YTUKIB POKapioT. MexaHi3M pyxy OakTepiil.
Po3MHokeHHS Ta TU(epeHUiIOBAHHS OaKTepi
[loHsATT TPO KIITUHHUM HHUKA OakTepi, TUMH BEreTaTUBHOIO IHMKITY-
MoHOMoOpdHUH, nTuMopdHUI 1 moaiMopbHUM KITiTHHHT TUKIA. CToco01 pO3MHOKEHHS
OakTepianbHuX KIiTHH. Mopdosoriune nudepeniiroBanas 6akrepid. Ennocropu ta
OiloxiMis ciopoyTBOpeHHs. Pou GakTepiid, 1110 yTBOPIOOTH eHaocnopu. HeratusHa Ta
MO3UTUBHA POJIb MPOLIECIB CIIOPOYTBOPECHHS.
XapuoBi norpedu MikKpoopratizamiB Ta KyJIbTHBYBAHHSI MiKPOOPTraHi3MiB
[ToxuBHI peUOBHUHM, 1110 BUKOPUCTOBYIOTHCS SIK BUX1THI MaTepiaau sl 010CHHTE3Y
Ta n00yBaHHs eHeprii. ®akrtopu pocty. BimHOCHICTH TOALTY
MIKpOOprai3MiB no tumnam xapuyBanHs. [login dpoTtoTpodHux Ta XeMoTpohHUX
OakTepiil B 3aJ€XKHOCTI BiJl CyOCTpaTiB, IKI BOHU OKHCIIIOIOTh. Y SIBIICHHS PO
TTOTPOGHICTH TAa OPraHOTPOPHICTH. MexaHi3MU HAXOMKEHHS TTOKUBHUX PEUOBUH

y OakTepianbHy KIITUHY. [HANBITyaTbHUI Ta MOMYISIIHHUN picT OaKTepi.

MeTa001i3M NPOKAPIOTHYHUX KIITHH
3arasibHa XapaKTePUCTUKA EHEPTE€TUYHOIO Ta KOHCTPYKTUBHOTO METa0O0J13MIB
MikpoOHoi kmiTuHuU. llepmia Ta npyra yHiBepcaidbHi (QOpMH €HEprii y KIITHHI.
XapaKTepHuCTUKA [IEHTPAIbHUX META0O0IIYHUX MPOLIECIB, K1 MPOXOSITh 32 CXEMaMU:

Em0Onena-Meit'eproda-Ilapuaca, BapOypra-JlikkeHca-Xopekkepa Ta



EnTHepa-/lynopoBa. bpoainus sik cioci6 onepxkaHHs eHeprii. BusHaueHHs HOHATTS
Opoainns. EHepreTruHa o1iHka OpoJIiIHHA MOPIBHAHO 3 quxaHHIM. Knacudikaiis
OpoxinHs.  KartabomiyHi  cXeMHM OCHOBHUX  THUMIB  OpOJIHHA: TOMO- 1
rerepoepMEHTATUBHOTO  MOJIOYHOKUCIOTO  OpOAIHHS,  MHPONIOHOBOKHCIIOIO
CIOUPTOBOIO  Ta MACISIHOKUCIOro OpoaiHHs. Buau Ta MexaHi3m OakTepiaibHOTO
(dotocuHTe3y. b10XIMIYHI MEXaH13MU LUKIIIYHOTO Ta HEIUKIIYHOTO (POTOCUHTESY.
[losiBa npyroi ¢QorocucremMun Ta 0coONMMBOCTI (POTOCHHTE3Y IIaHOOAKTEPIii.
Oco0auBOCTI aKyMyJIAILIil CBITIOBOI eHeprii ranoduibHUMU OakTepisiMu. BusHaueHHs
IPUPOIU TPOIIECiB NuXaHHs. AepoOHe nuxanHs. L{uka TpukapOOHOBUX KHUCIIOT i
0COOJIMBOCTI HOTO (DYHKIIIOHYBAaHHA Y MIKpOOPraHi3MiB IPOKAPIOTUYHOTO THUITY.
bynoBa naHmrora TmepeHOCY €JEKTpOHIB y  OakTepid. MexaHi3M OKHUCHOTO
dochopunroBanHs HeroBHe okuciaeHHs. BimMiHHOCTI mpotiecy Bix OpoaiHHS Ta
aepoOHoro nuxaHHs. EnepreTnanuii 6ananc. BusHaueHHs MOHITTS aHaepOOHOTO
nuxaHHd. Tunu anaepoOHOro AnxaHHsa. Oco6IMBOCTI OYTOBH JIAHIIIOTa MIEPEHOCY
€JICKTPOHIB Y aHaepoOHUX Ta (paKyJIbTaTUBHUX aepoOHMX OakTepii. OcobIuBOCTI
EHEepPreTUYHOr0  MeTaboJi3My  JTOTpOGHMX  MIKPOOpPraHU3MIiB.  3arajbHa
XapaKTepucTuKa rpynu JitoTpodiB. OCHOBHI MPOIECH X KOHCTPYKTUBHOTO Ta
eHepreTUYHOro oOMiHIB. DyYHKIIIOHYBaHHS JIUXaJIbHOTO jJaHIora. [lomupenns
aitorpodiB B mpupoxai. KoncrpyktuBuuii 00Min pororpodis. ABToTpodHa dikcalis
ByriiekuciaoTH. [luknu ApHona ta KansBina. KoHCcTpykTHBHUIT 0OMiH TeTepOTpPOdiB.
3arajgpHi 3aKOHOMIPHOCT1 010CHHTE3Y MIKpOOpraHi3MaMi MOHOMEPHUX PEYOBUH —
MOTIEPETHUKIB O10MOTiMEPIB (AMIHOKUCIIOT, MyPUHOBUX Ta MIPUMITMHOBUX OCHOB).
Oco0MHMBOCTI CHHTE3Y MIKPOOHOIO KIIITHHOK OCHOBHHUX O10mOJIiMepiB — OiNIKa,
HYKJIETHOBUX KHUCJIOT, IMOJIicaxapuiB Ta MeNTHAOITIKaHy. biocuHTes JimiiB.
B3a€eM03B'130K KOHCTPYKTHBHHUX T eHEPreTHYHMUX Mpo1ec
Po3noBcropkeHHST MIKpOOpPraHi3MiB, iX yd4acTb B Kpyroo0iry y HOpHpOi.
PosnoBcromkenns mikpoopradizmiB B 0iocdepi. [ToHATTS mpo exoJoriduHy Himmy.
dakTopu, 10 BIUIMBAIOTh HAa SIKICHUM Ta KUIBKICHUWA CKJIaJ MIKPOOPTraHi3MIB.
Mikpoopradizmu Ta OloreHHa Mirpauiss atomiB. lIoHSTTS mpo 0O0Ir peyOBUHU B

npupoii. Apeanu 6akrepiil. bakrepianbhi nieno3u. OOir azory. [lepeTBopeHHs



BYIUICIIbMICTKUX PEYOBUH B NpUpo/i. bionoriyHuii nuki cnoiyk cipku, ¢pochopy Ta
3aJi3a.
Bruiue (pakTopiB 30BHILIHBOI0 CEPEAOBUILA HA MIKPOOHY KIITHHY
His Gi3uyHMX, XIMIYHUX Ta O10J0riyHUX (AKTOPIB HA MIKPOOHY KIIITHH.
dopMu B3aeMOJIi MIKpOOpPraHi3MiB B MPUPOAlI — cUMOi03 1 HOro pi3HOBUIU —
KOMEHCaII3M, MyTyani3Mm, Mera0io3. XuxkalTBo Ta mapa3utu3M. [lacuBHuii Ta
aKTUBHUU aHTAaroHi3MHU.
CucreMaTMKHU MPOKAPioT, MeTa Ta NPUHUIMIM Kiaacudikamii
[TousaTTs npo cucreMaTuKy npokapioT. Tumnu 1 uini knacudikamii. Tpyanouri
CTBOpPEHHS (PIJIOT€HETUYHOI CUCTEMH, IO BIAOOpaKy€e POJIMHHI 3B'SI3KM MK PI3HUMU
rpyrnaMy MPOKapioT Ta iCTOPir0 IX €BOJIOMIMHOTO po3BUTKY. [IpaBuia Ta MpUHIUITN
kinacudikaiii. MibkHapoaHHUI KOJeKC HOMEHKIaTypu OakTtepiil. Busnaunuk bepmxu,
3arajibHa XapaKTepHCTHKA 4 OCHOBHUX KaTeropii.
Biosoris BipyciB
Bipyconoris sk OiosmoriyHa Hayka, OO'€eKTHM 1i BUBUYCHHS, 3HAYEHHS B
CTAHOBJICHH1 MOJIEKYJsIpHOI Oiosiorii. JlocsrHenHst Bipycosiorii B 0OopoTh0i 3
BipycHUMH 1H(DeEKIiIIMUA. Bu3HaueHHs BIPYyCiB, Cy4yacHi YSBJICHHS TPO MPUPOTY
BIpyCiB, OCHOBHI KOHIIETIIi Ipo ix eBosroriro. OCHOBHI BiIMIHHOCTI BIPYCiB BiJ
KJIITUHHUX opradiamiB. Po3mipu BipyciB, meToau ix BuzHadeHHS. OcoOIMBOCTI
PO3MHOKEHHSI Ta KyJIbTUBYBaHHS BipyciB. OCHOBHI Ipymnu BipyciB. HomeHkmatypa i
kiacu@ikaiis BipyciB. TakCOHOMIYHI O3HAKHU MPEICTABHUKIB HAMBAXIIUBIIINX POJIUH
BIpYCiB JIOMHY 1 TBAPHH:
Ximiuna mpupona BipyciB. MopdgoJioris Ta cTpykTypa BipyciB
BiamiHHOCTI XIMIYHOTO CKJIAay BIPYCiB Bif XIMIYHOTO CKJIaay KIITHHHHUX
oprafi3MiB. XIMIYHHI CKJIaJl IPOCTUX 1 CKIIaHUX BipyciB. [Ipupoaa BipycHUX OUIKIB.
Tunm BipyCHHX HYKJICTHOBUX KUCHOT. Jlimiaum 1 ByriaeBoau CKiIaaHUX BipyciB. Tumu
opraHizamii u OymoBu BipioHiB. byaoBa xkamcumay. Tumm cumetpii, 110

BUKOPHUCTOBYIOTHCS B OpraHi3aiiii karncuny. Bipycu Oakrepiit (bakrepiodarn)



MexaHni3M B3aeMoail Bipycy i KIITHHA

[IponykruBHa iH(pekis. [TonsaTTs npo BipyneHTtHi Bipycu. ®as3u iHdexuiinoro
npoiiecy. Biporenis /mizorenis i moMmipHi Bipycu. Jli3oreHHa koHBepcisi. MHOXUHHA
mizoreHis. OHKOreHH1 Bipycu Ta TpaHcdopmarliiss KiIiThH. AOopTuBHa 1H(MEKIIA Ta
npupoa ii po3BUTKY. MexaHi3Mu perutikauii npupoaHux ta Henpupoauux popm JJHK
ta PHK BipyciB. OcobnuBocTti penpoaykiii BipyciB. Buxin BipyciB Ta ¢aris i3
KIITUHU. ['eHeTHYHi 1 HEreHeTHuYHi B3aeMojli MK Bipycamu. lLlutonatnyHuit
MeXaHi3M [ii BIpyCiB Ha KJIITUHY. LluTomarorenHa peaxiis KJIITUHH Ha BIpYCHY
iHdekIi0. 3axucHa peakiis KITHHY BiJ BipycHoi iHdekii . [Ipupona intepdeponiB

11x BnactuBocTi. [nsaxu nepenaydi BipyciB Ta npodiaakTUKa BIpyCHUX 1H(QEKIIH.

4. BIO®I3UKA
MonexkyasipHa 0iogizuka
Bona B npuponi; 1 pyHKIIIT B KUTTEAISILHOCTI opraHizmiB. CTpyKTypa BOJIH
Tta 1i aHomaiii. BomneBuii 3B'si30k. ['impodoOHI B3aemonii. EnekTpornpoBigHICTb.
Kucnorno-ocHoBHi1 6ydepHi cucremu 1 po3unnu. Kinacudikaiiss KHCI0THO-OCHOBHUX
Oydeprux cucrteM. Mexanizm OydepHoi nii.. bydepna emuicts. EnexkTpoximiuHi
BIacTUBOCTI po3umHiB. KoedimieHT aktuBHOCTI. loHHa cmia posuuHiB. Pomb
CJIEKTPONITIB y TMpolecax KUTTEAIbHOCTI. OCMOTHYHA aKTUBHICTh KJIITHHHU.
I'inepToHivHi, TIMOTOHIYHI Ta 130TOHIYHI po3uMHH. EJeKTpogHuil Ta OKHCHO-
BiTHOBHUH moTeHIian. Pi3uko-XiMigHI METOAM B OIOTEXHOJIOTIi: MOTEHIIIOMETpis,
ammiepoMeTpis, monsporpadis. Buznauenns pH.
Biogizuka kIiTHHHNX NpoueciB
MemOpaHn SIK yHIBEpCaJIbHUM KOMIIOHCHT OI1OJIOTTYHMX CHUCTeM. MojenbHi
MeMOpaHHi cuctemu. OcobmmBocTi (a30BHX MEPEXOJiB B MEMOpPaHHUX CHCTEMax.
BrmnuB 30BHIMIHIX (aKTOpPIB HA CTPYKTYPHO - (YHKIIIOHATBHI XapaKTEPUCTHKH
6iomemOpaHn. IlepenecenHs 10HIB yepe3 GiomMeMOpaHu 1 O10ENEKTPUYHI MOTEHITIAH.

MewmOpannuii norexiian. HatpieBuii Hacoc.



Biogizuka ckiagHuxX cucTeM

MexaHi3M 010JI0T14HOT 11 eJeKTpoMar”HiTHuUX mnouiB. /[lig 10HI3yr0uOro
BUIIPOMIHIOBaHHS Ha MBI opraHizmMu. Jlig Ha O1010T14H1 00'€KTH BUIPOMIHIOBAHHS
ONTUYHOTO Aiana3ony. Jig ynbTpadioseToBoro BUNpoMiHIOBaHH:. {031 10HI3YI0UOTO
BUIIPOMIHIOBaHHS. BIUIMB 10HI3yI0OUOr0 BUIIPOMIHIOBaHHS Ha OpPraHi3M JIIOAMHH.
KinpkicHa oliHKa pajiloNoOMIKOAKEeHb. 3aCTOCYBaHHS 10HI3YI0UOT0 BUMPOMIHIOBAHHS
B MeauuuHi. Jlis eJeKTpUYHOro cTpymy Ha oprasizm. biodisuyHi acnekTu BIIaCHUX
BUIIPOMIHIOBaHb OpPraHi3MiB. Buau eIeKTpOMarHiTHOro 1 akyCTUYHOTO BIACHOTO
BUINPOMIHIOBaHHS JtoauHU. Enexrpodizionoris. Maruitorpadis. IadpadepBone

tTerio0aueHHs. biomroMineceHIIs.

5.TEHETHKA
XpoMOCOMHA TeOpifl CIAAKOBOCTI

Kapiotumn. I'enetnana poips MiTo3y 1 Meio3y. OcoOJIUBOCTI ClIaIKyBaHHS MPU
HEPETYJIAPHUX THUNAX CTaTeBOro po3MHokeHHs. CTaTh Ta cTaTeBl O3HAKW. Tumnu
XpPOMOCOMHOI'O BHU3HAYEHHs CTaTi. YCHAJAKyBaHHS O3HAK, 3UCIUICHUX 13 CTaTTIO,
3aJIeKHUX BiJl CTaTli Ta OOMEXKEHUX CTarTio. Hepo3Xo/KeHHs CTaTEeBUX XPOMOCOM,
TreHETUYHI HacHiaKu. [ pynu 34erieHHs reHiB Ta KpocuHrosep. [IpuHmmmm mooyoBu
TEHETHYHUX KapT eykapioTiB. Lluronoriuni kaptu xpomocom. Dakropu, 110
BIUIMBAIOTh HA YacTOTy KpocHHroBepy. (OcoOIMBOCTI CHaAKyBaHHS MpHU
[IUTOIUIa3MAaTHYHOT craakoBocTi. CHpaBXKHA Ta HECHPAaBXHS IUTOIUIa3MaTHYHA
cnaakoBicTh. lluTorumazmMaTtwyHa YOJOBIYA CTEPWIBHICTH Ta ii MpaKkTUYHE
Bukopuctanus. Kmacudikamis tunis minnuBocti. DopMyBaHHS 03HAK SK PE3yJbTat
B3a€MO/IIi TeHOTHITY Ta (HaKTOPIB cepeAoBHINA. XapaKTepHI pUCH MoudiKamiiitHOT
MIHIHUBOCTI. MeTtonu BuBYeHHS Moaudikamiiinoi wminauBocTi. KomOiHaTHBHA
MIHJIUBICTB, 1i POJIb y €BOJIONIT Ta ceyekilii. Myrariiina MiHIuBiCTh. Bu3HadueHHS Ta
kiacudikarii myrtamiii. Myraiii 3MiHN ynciaa HabOpiB XpOMOCOM (TE€HOMHI MyTaitii).
nepebynoBu. Kiacudikaiiss reHHUX MyTaimiil 3a MOJIEKYJISIPHUM MEXaHI3MOM.

MonekynsipHi MeXaH13MU BUHUKHEHHS JIESIKUX TeHHUX MyTailii. @13u4Hi, XIMI4HI Ta



010JIOT1YH1 MyTareHu: Kiacudikailisi, ocoOJMBOCTI Ta MEXaHI3MH Jii, T€HEeTUYHI
HACIJIKH.
I'eneruka momysasiii

I'enetuka momynsiiid 1 11 3HAYEHHS JJISI MEJAUYHOI TEHETHKH, CeJeKIlli,
BUpIIIIEHHs Tpo0JieM 30epekeHHs TeHodoH Ty 1 61ocepu. 3akon Xapi-BaitnOepra ta
HOTO TpaKkTUYHE BWKOPHUCTAHHA. llomynsiis — eleMeHTapHa OIWHUIlI CBOJIIOIII.
['eHeTHYHA reTEPOTeHHICTh Ta FTEHETUYHHUM MOJIMOP(I3M NPUPOTHUX MOMYISAIIHN.

MoJieKy/JIsipHAa TeHEeTHKA

MonekynsipHa oprasizaifisi TeHeTHYHUX TporieciB. HykneiHOB1 KUCIOTH SIK
Hocii reHetnuHoi iH@opMmanii. Ctpykrypa HykieiHoBux [lomimopdizm mnoaBiiHOT
cuipami  JIHK. Hancmipanizamis  JIHK, Ttomoizomepasu. MakpomMoneKkyinspHa
ctpyktypa PHK. ®yuknii PHK B imiTuHi. 3aranbHuil OpUHIMI OpraHizailii
reHeTuuHoro marepiany. OcoOauBocTi OyJ0BM KamnCHAIB 1 YIAaKOBKa T'€HETUYHOIO
Marepiany Ha npukiani OakrtepiodariB T4 Ta A. IlpocTopoBa opranizaiis
OakTepiaqbHOrO0 TeHOMY. PiBHI KOMIakTH3aIlii TeHETUYHOTO MaTepially y €yKapioT.
Tunu HYKICOTUAHUX TMOCHIIIOBHOCTEH, IO TPAIUISIOTECS B TEHOMI €yKapioT.
Crpykrypa i pyHKIrii reHa. DyHKIIIOHATBHUN Ta peKOMOIHAIIITHUN KpUTEPIi anenizmy.
[uc-tpanc tect. BuBuenns 6ioxiMiuHoi GyHKIIT reHa. KoHernis «oauH reH - OJIUH
dbepMeHT» Ta i momanbIuii po3BUTOK. ['eHeTHUHMM aHami3 KooHy. [To3axpoMocomHi
dakTopu cnagkoBocTi. Krnacudikamis mmasmia. ['pynmu HeCyMiCHOCTI IuTa3Mij.
Kon'toratuBai minazmigu. Pones mnasmin B eBomronii 6aktepiit. MoOiTbHI TeHETHYHI
enemenTn (IS-ememenTn OakTepidi, HOMEHKIaTypa Ta OyaoBa, TEPEMIIICHHS).
TpaHcro3oHM €yKapioT, iX CTPYKTYpHI Ta (DYHKITIOHaJIbHI OCOOJMBOCTI, MEXaHI3MU
Tparcno3uiii. Perporpancmo3onn eykapior. Perporenu. Cucremu pecTtpukimii i
moaudikaii y 6akrepiit. Peaxiii mpsmoi pemaparii JJHK. ®otopeakTusariiis, pois y
penapamii JIHK-metun-tpancdepas ta JIHK-miras. Excumsiiina pemaparis. Etanu
excumsiitHo1 penaparrii. [TocTpemnikaTuBHa (pekoMOiHaIiifHa) pemapariis. Pemaparris
MMOMUJIKOBO CIIAPEHMX HYKJIEOTUIIB. Pemapanis nBonutkoBux pospuBiB y JIHK.
PenapatuBHi mpoliecu, M0 IHAYKYIOThCSA. 3arajibHa XapaKTepUCTHUKA IMPOIIECIB

permikamii. Etanu perumikamii JIHK.



OcoOnuBOCTI perumikamii XpoMOCOM €yKapioT. l'eHeTmyHa pekoMmOiHalis Yy
npokapioT. Kon'torairisi, ceKkcaykilisi, TpaHcopmariiis, TpaHCAYKIliS Ta TPaHCPEKITis
OakTepiil: eTanu, reHeTUYHE KapTyBaHHs 3a iX Jonomororo. [nsxu reneTuaHoi
pekoMOiHaIii y eykapior. MoJleKylsipHI MeXaHI3MH pPeKOMOiHaIIi].
Mopaenb romonoriydoi pekom6inanii P.Xomniaes. Caitr-cienudiuna
pexkoMOiHaIris.
Mexani3mu peaJiizanii reHeTHYHOI iHpopMamii

Tpauckpunuis. Tpauckpunron. Etanu tpanckpumniii. [IpouecuHr nepBUHHUX
TpaHckpunTiB. TpaHccrnaiicuur. AnbTepHaTuBHUN crtaiicuur. TpaHcndiis. bynosa
pubocoM TpokapioT Ta eykapioT. DyHKIIOHATBbHI aKTUBHOCTI Ta (YHKI[IOHAIbHI
auisHkn  pubocoMm. Etanu Tpancnamii. PiBHI perynioBaHHS AaKTUBHOCTI TEHIB Y
npokapioT. PerymioBaHHS (QYHKIIOHYBaHHS JIAKTO3HOTO Ta TPUNTO(GAHOBOTO
onepoHiB E.coli. Tumm renernunoi perynsuii pobotu omepoHiB. OpraHizaiis
PEryJIATOPHUX IUISHOK T'€HOMa y €yKapioTiB Ta PETyJIOBaHHA TPAaHCKPUILIT Ta
HOCTTPAaHCKPUIILIHHOTO MPOLIECHHTa B €yKapIOT.

I'eneTnka Ik TeOpeTHYHA OCHOBA CeJIEKIIil Ta 0i0TeXHOJIOril

I'eHeTuka sik TeOpEeTUYHA OCHOBA ceJeKlii. JJoCsrHEeHHs CBITOBOT ceNeKIli Ta
YCHIXH BITYM3HSHUX CEJICKI[IOHEPIB Yy CTBOPEHHI HOBHUX BHUCOKOIPOJTYKTHBHHX
IITaMiB MIKpOOpraHi3MiB, COPTIB POCIHMH 1 TOpiJ TBapuH. MeTa Ta METOJOJOTis
reHeTHYHO1 1HKeHepii. OCHOBHI HAMpPsIMU T€HETUYHOI 1HXKEHEpii MIKpOOPraHi3MiB,

POCJIMH Ta TBapUH.

I11. HABHAJIBHO-METOAUYHI MATEPIAJIN

Jliteparypa mo 1-ro po3ainy
bionoriuna i 6ioopraniuna Ximis : y 2 kH.: migpyyHuk. Ka. 2. bionoriuna ximis
/ KO.1. T'yocwkuii, 1.B. HixkenkoBcbka, M.M. Kopaa Tta in.; 3a pexn. 10.1. ['yocrkoro,
I.B. HixxenkoBcbkoi. — 3-€ Bun. — K.: BCB “Meaumuna”, 2021. - 544 c.
bioximis moguuu: nigpyynuk / f. 1. oncekuit, T. I1. Makcumuyk ; 3a pen.
A.1. T'orcekoro. — 3-te Buj., BUMNp. 1 gon. — TepHOmiab : YkpMmeakuaura, 2019. —

732 c. https://biochem.nuph.edu.ua/wp-content/uploads/2020/06/Biokhimia liudyny.pdf



https://biochem.nuph.edu.ua/wp-content/uploads/2020/06/Biokhimia_liudyny.pdf

bionoriyna ximist / O.4. Cxasipos.- Tepronuib: Ykpmenkuura, 2020.- 706c¢.
MounekynsipHi MEXaH13MHA MIKKIIITUHHOI KOMYHIKaIlli : MOHOTrpadis 3a pes.

npod. I'. O. Ymakosoi. — {ninpo: JIIPA, 2018. — 216 c.

OyHKII0HAIbHA O10XiMis: miApyyHUK / 3a pen. nmpod. H.O. CubipHoi. —
JIsBiB : JIHY imeni [Bana @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.

Jlitepatypa 10 2-ro po3ainy
3aranbHa 1nurosorisa: miapydduk. / MLE. JI3epxuncekuii, H.B. Ckpunuuk,

A.C. IlycroBanos, I'.B. OctpoBcrka, [.M. Bapentok, O.K. Boponina, JI.M. Ila3iok,

C.M. Tapmarina; ymopsakyBanHs H.B.Ckpunnamk. — Kwuis: BIIL «KuiBchkuii

YHIBEPCUTETY, 2020. — 640 C. https://drive.google.com/file/d/10esL n-
vj_TD9OTNCWGGDckv82WH7wa5M/view

Bapentok .M., [I3epxwumachkuii M.E. MeTtoaum MOHUTO-TICTONOTIYHOT
JTIarHOCTUKMA: HaB4YanbHUM mociOHMK.— KwuiB: IaTepcepric, 2019.— 256 c.

https://cutt.ly/sLA7HHS8

3aranpHa HMUTOJOTIA 1 TicTojoris : migpyynuk / M. E. J[3epxxuncokuii, H. B.
Cxkpumnnuk, . B. OcTpoBcbka T1a iH. ; 3a pen. M. E. J[3epKMHCBHKOTO ; YIIOPSIKYBaHHS
H. B. Ckpunnuk — K.: BunaBanuo-nonirpadgiuamii nientp "KuiBcbkuit yHiBepcuTeT',

2010. — 575 C. (momatkoBe JIKEPEIo).
https://biomed.knu.ua/images/stories/Kafedry/Cytologiya/Biblioteca/Dzerzhynsky.pdf

Monekynspaa Oiosoriss  : miapyuank / A.B. CuBomo6. - K
Bunapandonomirpadivauii neatp KuiBcekuii yniBepcuret, 2008. - 384 c. (momaTtkoBe

JoKepeno). 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.


https://drive.google.com/file/d/1OesLn-vj_TD9OTNCWGGDckv82WH7wa5M/view
https://drive.google.com/file/d/1OesLn-vj_TD9OTNCWGGDckv82WH7wa5M/view
https://cutt.ly/sLA7HH8
https://biomed.knu.ua/images/stories/Kafedry/Cytologiya/Biblioteca/Dzerzhynsky.pdf
http://biology.org.ua/files/lib/MolBiol_sivolob.pdf

Nikolaenko O. Cell biology. Genetics. Manual for foreign students.
Vinnitsa, 2017.

Jliteparypa 10 3-ro posainy
Menuuna MikpoO10JI0Tis, BIpYCOJIOTIS Ta IMYHOJIOTIS: MIAPYYHUK JJIsI CTYI.
BUIIMX Mea. HaBu. 3aknaniB / 3a pea. B.IL. Ilupo6okosa. — Binnunsa: Hosa Kuura,
2021. — 920 c. (aBropu: Illupo6okos B.II., Kimumuiok C.I., [lonstoBcbkuii B.A.,

bo6up B.B., Bunorpax H.O., Boiinexoscbkuit B.I'., Tankin O.}FO. Ta iH.
https://nk.in.ua/pdf/1790.pdf)

Mikpo0iosoris 3 ocHoBamu imyHosorii: I[ligpyunuk mist crya. mea. 3BO,
¢dapMmarieBTiB Ta POBI3OpiB. — 3-T€ BUJ. PexomeHnaoBano BueHor0 pajgoro JIHMY /
3a pen. B.B. Jlanuneituenka, M. ®eneuxa. — K., 2020. — 376 c.

Texniuna mikpo6ionoris: nigpyunuk / JI. B. Kanpenssui, JI. M. [Tununenko,
A. B. €roposa, 4. b. ITaynina, O. M. Kananuxina, T. O. Benmnuko, JI. B. Tpydxkari, O.
O. Kwmmenuyk, T. B. nupko; [ITix pen. JI. B. Kanpenbsana). — Xepcon: OJII-
IUIFOC: 2017. — 432 c. https://oldiplus.ua/downloads/298.pdf

[Ipaktuyna mikpoOiosoris : HaBdanbHHUM mocioHuk / C. 1. Knmumumwok, 1. O.
Cutnuk, B. I1. IlupobokoB ; 3a ar. Pex..: B. II. llupo6okora, C. I. Knumaroka. —
Binnwnig : Hosa kuura, 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. Mean4na Mikpo0ioJIoris Ta iIMyHOJIOT1s /
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.


https://nk.in.ua/pdf/1790.pdf
https://oldiplus.ua/downloads/298.pdf
http://nk.in.ua/pdf/1659.pdf

Jlitepatypa 10 4-ro posainy
Tepemenko M.®. biodizuka: nigpyunux/ M. @.Tepewenko, I'. C. Tumuuk, L.
O. SxoBenko. — K.: KIII im. Iropst Cikopcbkoro, 2019. — 444 c. https://cutt.ly/OLA7R9e

Tepemenko, M. @. biodizuka. IlpakTrukym: HaByanbHuii nocionuk / M. O.
Tepemenko, I'. C. Tumuuk, 1. O. SAxosenko ; KIII im. Irops Cikopcbkoro. — KuiB :

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

Menuuna 1 Oionoriuda ¢i3uka: HaBuansuuii mocionuk/ E.I. Causko, O.3.

MenbhikoBa, O.3.IBanuenko. - 3anopixoks, 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

Koctiok II. T'. ta iH. biodizuka. — K.: «Buma mkona», 2008. — 300 c.
(momaTkoBe JKEPEIo).

KyseMmincekuii €.B., I'onyo H.b. biodizuka: [Tinpyunuk. — K.: «Bunapanuunii
nim «Komm’rorep-ipecy, 2007. — 424 c. (nogaTkoBe JKepeno). https://cutt.ly/hLSsuWi
152c¢.

Jlitepatypa 10 5-ro po3ainy
Maprentok M. I'eneruka: Korcnekr nekimin. Mukomais: MHAY, 2015. -
Cipenko A. I'. Jlekmii Ta 3amaui 3 reneTuku. [Bano-®pankiBebk : [omineit O.
M., 2018. - 300 c.

FeHeTMKa: nigpydHuk / Cwusonob6 A.B., Pywkoscbkuit C.P.,
Kup'adsenko C.C. Ta iHwi; 3a pea.. A.B.Cuonoba. - K.: Bua.-nonirpad.

LleHTp «KuiBcbkuit yHiBepcuteT», 2008. - 320 c. (AoAaTKoBe Axepeso).

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.


https://cutt.ly/OLA7R9e
https://ela.kpi.ua/handle/123456789/28227
https://cutt.ly/7LA3dbd
https://onlinelibrary.wiley.com/doi/book/10.1002/9781118842768
https://www.princeton.edu/~wbialek/PHY562/WB_biophysics110918.pdf
https://cutt.ly/hLSsuWI
https://cutt.ly/DLA871f

IV. PEUTUHTOBA CUCTEMA OIIIHIOBAHHSI BCTYITHOT'O
BUITPOBYBAHHA

1. ITouaTkoBHii peTHHT abITYpiEHTA 32 €K3aMEH PO3PAXOBYETHCS BUXOSIUH 13
100-6anbHoi mikanu. [lpy BU3HAaYEHHI 3arajibHOrO0 PEUTUHTY BCTYIHUKA MTOYATKOBHIMA
PEUTHHT 3a ek3aMeH nepepaxoByercs y 200-0anpHy mKaty 3a BiAMOBIIHOO TaOIULEIO
(1. 4).

2. Ha ex3ameHi aOiTypi€HTH AalOTh BIAMOBIAI HAa TECTOBI 3aBAaHHS (KOXHE
MUTaHHS Ma€ OAHY MPaBUJIbHY BIANOBIAL). KokHa MpaBUiibHA BIAMOBIAb OLIIHIOETHCS
y 2 6anu.

3. Cyma 6aniB 3a BIAMOBIAI Ha €K3aMEHI1 MEPEBOJAUTHLCS J0 €K3aMEHAI[IHHO1

OLIIHKH 3T1IHO 3 TaOJIUIIEIO:

baau Oninka
100...95 BigMmigao
94...85 yxe nobpe
84...75 Hobpe
74...65 3a10BUIBHO
64...60 JlocTaTHBO
Meuie 60 HeszanoBinpHO

4, Cyma 6aiiB 3a BiIMOBI1 Ha eK3aMeH1 TepeBOAUTRCs 10 200-0anpHOT IIIKaIu

3T1IHO 3 TAOJHUIIEIO:

Ta0mmug signosizuocti owinok PCO (60...100 Oanis)
oninkam 200-6amsroi mxami (100...200 banis)

WKkana | lwkana WKana |  LKana WKana |  Likana WKana | LKana
PCO | 100...200 | | PCO | 100...200 | | PCO | 100..200 | | PCO | 100...200

60 | 100 70 | 140 80 | 160 90 | 180
61 | 105 |18 81 | 162 91 | 182
62 | 110 72 | 144 82 | 164 92 | 184
63 | 116 73 | 146 83 | 166 93 | 186
64 | 120 74 | 148 84 | 168 94 | 188
66 | 125 75 | 150 85 | 170 95 | 190
66 | 128 76 | 152 86 | 172 9 | 192

1

1

1

67 | 131 77 | 154 87 74 97 | 194
68 | 134 78 | 156 88 76 98 | 196
69 | 137 79 | 158 89 /8 99 | 198
100 | 200




V.PUKJIA/l EK3AMEHAIUMHOI'O BLIETY

(bopma Ne H-5.05
Haujonansnuii Texniunmii yuisepenrer Ykpainn
«KuiBcskmil noairexuivunmii incruryr imeni Irops Cikopeskoro»
(NOBHE HANMEHYBAHNA BRILOIO HABYAIBHOIO 3AKIA1TY )

OCBITHIA CTYNIHB doxmaop dhinocodhii
CrenialbHICTD El Fioaozis ma Gioxivia
(Hazma)
Hapuanena nucimniina Bemynuun icnum
EK3AMEHAIIHAN BLIET No
1. Humawnna |
.. Humanna ...
50. Humannus 50
3areepmxeno: ["apanT ocBITHLOI NMporpaMn Onexcannp 'AJIKIH
y PO3POBHUKH:
becnanrosa Onena  Apocnasisna, K.6.H., c.H.c, Joyenm kagedpu
(,// mpancIayiunoi meouynoi bioinxcenepii;

Z lankin - Onexcandp  IOpitosuy, 0.6.m., npogh., Oexan paxyavmemy
"\Qiﬂmedu YHOI [HMCeHepil,

. % _ f?} F.-f;-n?;ﬁ Hamania Enpucisna,. o.m.H., dm,:.:: 3asiodyeay xaghedpu bioenepzemuru,
- bioinghopmamuxu ma exobiomexnonozii;

AL Iloeounox  Hamania  Jleonidiena, 0.6.H., c.m.c, OJdoyenm Kaghedpu
r %; MPARCAAYIUHOT Meduynol bioiudcenepii.

biomexnonozii | OiomexHixu,

/ :;; i Todociuuyx  Temana Cepziigna, O.m.n., npogh., Oexan haxyavmemy
/
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