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I. 3AI'AJIBHI BIJOMOCTI

BerynHuit icmuT Ha HaBYaHHS A 3700yTTS HAyKOBOTO CTYTEHS JOKTOP
dinocodii cnenianprocTi 162 «bioTexHonorii Ta Gi0iHKEHEPIsH» MPOBOIUTECS [UIS THX
BCTYITHHKIB, SIKI MAIOTh CTYIIEHb Maricrpa*.

OcsitHs nporpama cnemiaibHocti 162 «biorexnosorii ta  OioiHKEHEPIA»
Bianosigae wmicii Ta crparerii  KIII im. Irops Cikopchkoro, 3a SIKOIO CTpAaTerivHUM
MpiOPUTETOM YHIBEpCUTETY € hyHAaMEeHTaTi3awist miaroToBku (axisuis. OcoGIHMBOCTI
OCBITHBOI IporpamMu 3a creriaibHicTIo 162 «biorexnosorii Ta OiloiHKEHEpIA»
BpPaxoBaHi MUISXOM OOpaHHS BIIMOBIJAHUX PO3JUIIB [POIrPaMH BCTYITHOTO ICITHTY.
[IpoBeieHHsI BCTYITHOTO BUMTPOOYBAaHHSI Ma€ BUSBUTH PIBEHb IIATOTOBKH BCTYIHHMKA 3
00panoi Ui BCTYNYy CHELiaJbHOCTI.

TeopeTnuHi MUTAHHS BCTYMHOTO ICIIUTY MOYKHA MOAUIMTH HA 11°SITh PO3/LTIB!

1. 3arajibHa MiKpoO10JIOrist Ta BIpyCOJIOTS.

2 bBioximis.

3 ['enernka.

4. 3aranpHa 010TE€XHOJIOTIS.

5 [Iponecu Ta anapatu 610TEXHOJIONTYHUX BUPOOHHUIITB.

3aBJlaHHs BCTYIIHOI'O BUIIPOOYBAHHS CKJIAJMAEThCS 3 JIBOX TEOPECTUYHHUX IUTAHb
ta 10 TecroBux 3aBaaHb. Jlo ex3amMeHaliifHOTrO O1/1eTY BKIIOYAIOTHCS MTUTAHHS 3 PI3HUX
PO3LIIB.

BerynHe BunpoOyBaHHS 31 CHENIadbHOCTI MPOBOJAMTHCS Yy (opmi yCHOro
ek3aMeny. TpuBaliCTh MIATOTOBKU BCTYITHHUKA JIO BIJINOBIJII — 2 aKaIEMI4HI I'OJIMHH.

Y HacTymHOMY pO3ijIi MPOrpaMH HaBE/EHI JIMIIE TEMU 3 3a3Ha4E€HHUX O3B,
SIKI BUHOCSITHCSI HA BCTYITHI BUTIPOOYBAHHSI.

[Hdopmartiss npo mpaBuia NpUHOMY HAa HAaBYAHHS Ta BUMOIH JIO BCTYITHHUKIB
OCBITHBO-HAayKOBOI nporpamu  «bilorexHosorii»  HaBejaeHo B posauii «Bceryn 10
acrmipaHTypu» Ha BeO-crTopiHIl acnipantypu Ta Jjokropantypu KIII im. Irops

CikopchKOTO 3a MOCUIaHHSAM https://aspirantura.kpi.ua/.

*BinnosiaHo aomn.2 Posxiny XV 3akony [1po Buiiy 0CBITY BHILA OCBITa 32 OCBITHLO-KBaTI(PiKALITHUM PiBHCM

crierianicra MPUPIBHIOETHCS J10 BUILOT OCBITH CTYICHS MaricTpa



II. TEMHU, 1O BUHOCSTBHCSI HA BCTYINHE BUTTPOBOBYBAHHSI
1.3AT'AJIbHA MIKPOBIOJIOT'IsI TA BIPYCOJIOI'TSA
1.1. 3araabna mikpo0iosioris

1.1.1.INpeamer i 3aBaanust MikpooGiojiorii

3Ha4yeHHs MIKpOOPraHi3MiB B MPHUPOJi, B TOCNOAAPYIH AisTBHOCTI JIIOAMHH, B
OXOPOHI 3/I0pPOB'St Ta OXOPOHI HABKOJIMIITHBOI'O CEPEOBMINLA.

OCHOBHI HaNpsIMKH PO3BUTKY CY4acHOI MiKpoOI10JIOrii: 3arajbHa, NPOMHC/IOBA,
[PYHTOBA, BOJIHA, TCOJOIiIYHA, MC/HMYHA, BETEPUHAPHA, CLILCHKOTOCIIOAAPCHKA,
KOCMIYHA, €KOJIOTTYHA.

XapakTepucTHKa 1X 3a1a4.

[lepBUHHE MiAPO3ALISHHS MIKPOOPTaHi3MiB - €yKapiOTHYHI MIKPOOpPraHisMHu —
BOJIOPOCTi, Ha#mpocTiwi, rpubu Ta MPOKapioTHHI MikpoopranizmMu — Oakrepli Ta
apxebakrepii. KoHuenmist npoTucTis.

1.1.2.0cHOBHi CTPYKTYPHI KOMIOHEHTH 0aKTEPiaILHOT KIITHHH

[cTOTHI BIAMIHHOCTI B Opramizamii ABOX THMIB KIITHH: €yKapiOTHYHOI Ta
MPOKapioTHYHOI.  3arajbHi  BJIACTUBOCTI  MIKpoopranismiB.  Pi3HOMaHITHICTB
mopdostoriaaux GhopM, Bapialii po3mipis, MeTaboiuH1 0COOIUBOCTI.

KiiTHHHA CTiHKa TpaMIO3UTHBHUX Ta I'paMHEraTuBHUX Oakrepiid. OCHOBHI
¢yukiii K1iTHHHOT cTiHKM GakTepiil. OcoOaMBOCTI KIITHHHUX CTIHOK apXeOakTepii.
MikpoopraHi3mu, siKi He MalOTh KJIITHHHOI CTIHKH.

3aco0u BUIAJICHHS KJIITUHHOT CTIHKM Y OakTepiit B 1a00OpaTOPHUX YMOBaX.

Kancymu, cau3oBi mapu ta 4oxJu, ix ximigna Oyosa ta yukuii. Bukopucranus
KarcyJs y NpakTHL HAPOAHOTO roCMnoAapCTBa Ta MEAUIUHI.

[luTonnazmaruuna memOpaHa, 0coOJUMBOCTI 11 CKIaay, CTPYKTYpH Ta QyHKIIT y
Oakrepii..

Ocob6nmBocti Oy/0Bu OGakTepiasibHOT xpomocomu. Perurikamist JIHK 1 cerperartis
HYKJICOTIIB [IPH MOJUJI KJIITHH. 3B'SI30K HYKJICOI/Ia 3 IIUTOIIA3MATUIHOK MEMOPaHOIO
Ta 11 NOXIIHUMH.

[To3axpomocomHi esieMeHTH (T1asmiau, Tpancnosonu Ta IS-gparmentn). Ix posn
B F€HCTUUHINA PI3HOMAHITHOCTI MPOKapIOT.

[Ipujatkn OGakrepiaibHOI KIITHHM, iX KUIBKICTH 1 XapakTep PO3MIIICHHS.
XiMIYHMHA cKiajl 1 1X CTPyKTypHa oprasizaimis. BiaminHi ocobiuBocTi 0Oyji0BU
JUKT'YTHKIB IPOKapIoT.

MexaHni3M pyxy OakTepii.

1.1.3.Po3mHoxkeHHs Ta 1udepeHuiroBaHHs OaKkTepi

[TousTTss n0po KIITUHHUN LUK OakTepid, TUMH BEre€TATUBHOIO LHUKJY-
MOHOMOP(HUH, AUMOPPHUH 1 110TIMOPOHUI KIITUHHI LIUKIIN.

Crioco6i po3MHOXKEHHS OaKkTepiajibHUX KIIITUH.



Mopdomnoriuae udepeniioBanns Oaxrepiit. Emnjocriopn Ta  Gloximis
criopoyTBopeHHs. Poxu  GakTepii, @m0 yTBOpIOIOTH eHnjocnopu. HerartuBha Ta
MO3UTUBHA POJIb MPOLECIB CIIOPOYTBOPEHHS.

1.1.4.CucremaTnKa NpoKapior, MeTa Ta NPHHUMIK Kiaacupikamii

[ousTrs mpo cucreMaruky npokapior. Tunu i wini knacudikauii. TpyuHou
CTBOpPEHHs (iIOreHETHYHOI CHCTEMH, IO BiJIOOpaXKye POJIMHHI 3B'A3KM MK PI3HUMH
rpyrnamu MpoKapioT Ta iCTOPilo iX eBOTIOLIHHOIO PO3BHUTKY.

[IpaBuia Ta MPUHLMIH KIacuikauii.

MixHapoauuit Kojaeke HoMeHKIaTypH Oaxktepiil. Busnaunuk bepku . Hotupu
OCHOBHI KaTeropii 0akrepii

1.1.5.Xapuosi norpebmn MiKpoopraui3mis Ta KYJLTHBYBAHHSH
MiKpoopraHizmis

[To)kMBHI pPEYOBHHH, 1110 BHUKOPUCTOBYIOTHCS SIK BUXIAHI MaTepianu s
Oiocunre3y Ta jgoOyBaHHs eHeprii. Pakropu pocry. BigHOCHICTE oty
MIKpOOpraHi3MiB no Tunam xapuyBauus. [loxin dororpopnux Ta xemorpopHHx
Oakrepii B 3aJeKHOCTI BiJ cyOcTpariB, SKI BOHM OKHUCIIOKOTH. YSBJICHHSA 1PO
JTOTPO(QHICTH Ta OPraHOTPOPHICTD.

MexaHi3MH1 Ha/IXOJUKCHHS TOKUBHUX PEYOBUH Y OaKTepialibHy KIITHHY.

[HaUBIyabHUN Ta TOMYJISILIHHUE picT OakTepii.

1.1.6.MeTa60.1i3M NPOKAPIOTHYHUX KJIITUH

[ToHATTS TpPO €eHepreTMYHUM Ta KOHCTPYKTHUBHUN MeTadoJi3MU MIKpOOHOI
KJITUHH,

[Tepma ta npyra yHikaibHa popma eHepril y KJITHHI.

XapakTepUCTUKa ILEHTPAIBHUX META0OJIYHUX IIPOLIECIB, SIKI MPOXO/SiTh 3a
cxemamu:  EmOpnena-Meit'eproda-Ilapnaca, BapOypra-/likkenca-Xopekkepa Ta
EnTnepa-/lynoposa.

bpoainus sk cnoci® opepxaHHs eHeprii. BusHadeHHST TOHSITTS OpoOIiHHS.
Eneprernuna ouinka OpojaiHHS NHOpPIBHSAHO 3 JuxaHHsM. Kiacudikaiiis Opo/iiHHS.
Kara®oyiiuHl CXeMUM OCHOBHMX THIIIB OpOJIIHHSA: TOMO- 1 TeTrepodepMEHTATHBHE
MOJIOYHOKHCIIC OPOIIHHS, IIPOIIIOHOBOKHCIIC CITUPTOBE Ta MACJISIHOKUCIIC OPOJIIHHSL.

Buau ta Mmexanizm OaxtepiaibHOro (orocuHTe3y . bioxXimiuHi MexaHi3Mu
IUKJIIYHOTO Ta HeUuMKiIiyHoro ¢otocunrtedy. [losiBa apyroi dorocuctemu Ta
0co01MBOCTI poTocuHTe3y HiaHoOakTepid. OCOOIMBOCTI aKyMyJIsiLii CBITJIOBOT €HEprii
rajodiibHUMHU OaKTEPISIMHU.

BusnaueHnHs npupoam mnporeciB - juxaHHsi.  AepoOHe juxanHs.  [{uki
TPUKAPOOHOBUX KUCJIOT 1 0COOJMBOCTI HOro (YHKI[IOHYBAHHS Yy MIKPOOpPIaHi3MiB
MPOKAPIOTUIHOIO TUITY. By 10Ba JIaHIIOra NEPEeHOCy CIEKTPOHIB y OakTepii.

HeroBue okwucienns. BigMiHHOCTI mpouecy Big OpoliHHS Ta aepoOHOro
nuxanusi. Enepretnunnii 6ananc.

BusHaueHHs MOHATTS aHaepoOHOro auxaHHs. TunM aHaepoOHOro AUXaHHS.
Oco0ymBocTi OYy/IOBM JIAHIIOIAa [EPEHOCY EJIEKTPOHIB Yy (haKyJIbTaTUBHUX acpOOHMX
Oakrepiit



OcoOIMBOCTI €HEPreTUYHOr0 METabo1i3My JHTOTPOPHHUX MIKPOOPraHM3MIB.
3arajgbpHa XapakTepPUCTHKA IPyIH JITOTpodiB. OCHOBHI MPOUECH TX KOHCTPYKTUBHOIO
Ta €HEePreTHYHOro oOMiHiB. DYHKIIOHYBaHHS AMXaabHOro janmiora. Ilommpenns
miToTpodiB B MPUPOAL.

KonctpyktuBauii 00MiH ¢(oToTpodis. ABTOTpodHA (iKcallis BYrJICKUCIOTH.
[Tukim ApHona ta KanbBiHa.

KoHcTpykTHBHHI 0OMiH rereporpodiB. 3araibHi 3aKOHOMIPHOCTI OIOCHHTE3Y

MIKpOOpraHi3MamMM  MOHOMEPHHMX  PEYOBHH —  TIOTEPEJHMKIB  OiomosmiMepis
(aMiHOKMCJIOT, ITYPUHOBHUX Ta MipUMIAMHOBHUX OCHOB). OCOOJMBOCTI CHHTE3Y
MIKpOOHOIO0 KJITHHOIO OCHOBHHMX OiomosiMepiB — Olika, HYKJICTHOBHX KHCIIOT,

rnoJlicaxapuIiB Ta MenTUAOTIiIKany. biocunres niniis.
B3aeM03B'30K KOHCTPYKTUBHUX Ta €EHEPICTHYHUX [IPOIIEC

1.1.7.Po3n0BCIO/ZKEHHSI MiIKPOOPraHi3miB, iX y4acTs B Kpyroobiry y npupoui

Po3moBcromKeHHsT MiKpoopraHi3MiB B 6iocdepi. [ToHSITTS npo exooriany Hinny.
dakTopH, 110 BIUIMBAIOTH HA SKICHUH Ta KUIBKICHMI CKJIaJ MIKpOOPraHi3mis.
MikpoopraHizmu Ta 6iorenHa mirpaitis aroMiB. [TOHSITTS 1po 00IT peYOBUHH B TPUPO/LI.
Apianu 6akrepiid. bakrepiajibHi 1IEHO3H.

OGir a3zory. [lepeTBOpeHHSs BYTJICIBBMINIYIOYMX PEUOBUH B IIPUPO/IL.

Biosoriyauii UKI CHOIYK cipku, Gocdopy Ta 3aiiza.

1.1.8. BriuiuB ¢akTOpiB 30BHINIHBLOIO CepeI0BHINA HA MIKPOOHY KJIITHHY

Jlist p13uyHuX, XIMIYHEX Ta 610J10TTUHUX (AKTOPIB HA MIKPOOHY KJIITUH

®opmu B3aeMOJIiT MIKpOOPraHi3MiB B MpUpoOJl — ciM0i03 1 HOTO Pi3HOBUIAM —
KOMEHCaJI13M, MyTyasi3M, MmeTabi03. XukalTso Ta napazurtusm. [lacuBHuit Ta ak THBHUH
aQHTaroHI3MHu.

1.2. BipycoJoris

1.2.1.BioJiorist BipyciB

Bipycouoris sik 6iosioriuna Hayka, 00'€KTH 11 BUBUEHHSI, 3HAYCHHSI B CTAHOBJICHHI
MOJIEKYJIsipHOT Oioorii. JlocsrHeHHs Bipycouiorii B 60poTh0i 3 BipyCHUMU iH(EKIUISIMU.

Busnauenns BipyciB, cydacHi YsBJICHHSI PO I[PUPOAY BIpyCiB, OCHOBHI
KOHIEMNLUIT 1Mpo iX eBotoLii0. OCHOBHI BIIMIHHOCTI BipyCiB Bi/l KJIITHHHUX OpPraHi3MiB.

Po3mipu BipyciB, meroau ix Bu3HaueHHsA. OCOOJIMBOCTI PO3ZMHOXEHHS Ta
KYJIbTUBYBaHHSI BIPYCIB.

OcHoBHi rpynu BipyciB. Homenknarypa i kiacudikaitisi BipyciB. TakcoHOMiuHi
O3HAKH [PE/ICTABHUKIB HAMBAXIUBIIIUX POJAUH BIPYCIB JIOJIMHU | TBAPHH.

1.2.2.XimiuyHa npupoaa Bipycis

BiaMiHHOCTI XIMIYHOTO CKJaAy BIpPYCIB BiJl XIMIYHOTO CKJIaay KIITHHHUX
OpraHi3MiB.

XIMIYHUH CKIa] MPOCTUX 1 CKJIAJHUX BIPYCIB.

[Ipupona BipycHux OinkiB. Tumnu BipyCHUX HYKJICTHOBUX Kucior. Jlimiaw i
BYIJIEBOJIM CKJIA/IHUX BIPYCIB.



1.2.3.Mopdo.Jiorisi Ta CTPYKTYypa Bipycis.

Tunu opranizauii  BipioniB. BymoBa kamcuay. Tunmu —cumerpii, 10
BMKOPHCTOBYIOTHCSI B OpraHizarii Karcuuiy.

Bipycu 6akrepiit (6akrepiodarn)

1.2.4.Mexanizm B3aemoaii Bipycy i KiaiTnnu

[ponyktusHa indekiis. [Toustts mpo BipysnentHi Bipycu. ®asu iHpekuiiinoro
npoLecy.

Biporewis (1i3orenist) i momipHi Bipycu. Jlizorenna konsepcis.

MHOXHWHHA J1i30TeHisl.

OukoreHni BipycH Ta Tpanchopmartist KIiTHH.

AGopruBHa iH(deKIis Ta Ipupojia ii pO3BUTKY.

MexaHizmu perutikariii npupoiaux Ta Herpupoauux gopm JIHK ta PHK sipycis.

OcobsmBocTi penpoaykiii Bipycis. Buxia BipyciB Ta ¢aris 13 KIITHHH.

["'eHeTHYHI 1 HEr€HETHYHI B3a€MOJII MIXK BIpyCamH.

[luronarnuynuii MexaHi3m aii BipyciB Ha KTiTHHY. LluTomarorenna peakitis
KJITHHU Ha BIPYCHY 1H(DEKILIIO.

3axucHa peakilis KITHHU Bijx BipycHol iHgexiii. [Ipupona iHTepdepoHis 1 iX
BJIACTUBOCTI.

[Insixu nepenayi BipyciB Ta npoinakTuka BipycHUX 1H(MEKLIH.

2. BIOXIMIA

2.1.bisku

bynoBa aminokucior. Crepeoizomepisi. Knacudikaiiisi aMiHOKUCIIOT HA OCHOBI
ximiuHoi OynoBu R-rpyn Tta ix mnosspHocTi. KHCIOTHO-OCHOBHI  BJIACTHBOCTI
AMIHOKHCJIOT.

biosioriuni ¢pynkuii 6inkiB. Knacudikanis 6iakiB. MeToau BUAIIECHHS Ta OYUCTKH
Ou1kiB. Di3UKO-XiIMIYHI BiaacTUBOCTI OuikiB. CTpyKTypHA opraHisailis MOJeKysa1 O1IKy:
[IEpBMHHA, BTOPUHHA, TPETHHHA Ta YETBEPTUHHA CTPYKTYpU. METOJ)IM BHU3HAYCHHS
aMIHOKHMCJIOTHOT MOCIIZIOBHOCTI B Ouikax. Xapakrepucruka GiOpuisipHux OUIKIB.
Keparunu, konareH, ejacTuMH. 3arajbHa XapakTEpUCTHKA TIJIOOYJISIPpHMX OLIKIB.
['emorio0in.

2.2.DepmMeHTH

Knacudikamiss 1 HomeHkIatypa ¢epMmeHTiB. XiMiuHa Ipupojia (HEpMEHTIB.
ByjioBa MmoJsiekyJ1 hepMeHTIB.

Mexanizm ¢epMeHTaTuBHOrO Karaiidy. KiHetuka (epMEeHTaTUBHHUX pEaKIlii.
PiBusuus JI.Mixaenica — M.Menren, ['.JlaitnyiBepa — /l.bepxa, ¢izuunuii 3mict
KOHCTAaHTH Mixaenica. AKTHUBHICTH (pepMeHTIB Ta (GakTopu, 1O 11 BU3HAYAIOTH.
AxTtuByBaHHS 1 1HTiOit0BaHHs (epmenTiB. [Hribitopu: o6opoTHi 1 HeoOopoTHI. Tunu
iHri0iroBaHHs (PEPMEHTIB: KOHKYPEHTHE, HEKOHKYPEHTHE Ta peTPOiHTi0iI0BaHHS.

Perysiiisi akTMHBHOCTI (DEpMEHTIB.
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2.3.Bitaminu

Knacugikauis sitaminis. XXupoposzuunni itaminu: rpyn A, E, K, I, ix
Gionoriuna ponb Ta Oymosa. Bogoposunni Bitaminu: PP, P, C, H ta rpynu B, ix
OiosioriuHa poJib, OyaoBa.

2.4.Hyky1€THOBI KHCJIOTH

[TypuHOBI Ta MipUMiMHOBI a30THCTI OCHOBH. biosoriuna dynkuis JIHK. byiosa
JIHK: mepBMHHA, BTOPUHHA Ta TPETHHHA CTPYKTYpH. PDi3uKo-XiMiuni BJIACTHBOCTI
JIHK. IHK sipycis. JIHK Gakrepiit. [TopiBustanst JTHK npokapioTis Ta eyKkapioTis.

biocunres MypPHUHIB. biocunres HiPUMIJIMHIB. biocunres
N€30KCipuOOHYKIeOTH B, Perysitis 6iocuHTe3y HYKICOTHIB. DepMeHTH peIIiKaItii.
Mexani3m perutikarii JIHK B 6akrepisix Ta CykapiOTHIHHUX KJITHHAX.

Crpykrypa 1 Biactusocti PHK-monimepasu. MexaHisM — TPaHCKPHIILIL:
3B’3yBaHHsl (DEPMEHTY 3 MaTpHICIO, IHIWiaIis Ta eJOHralis, TepMmiHallisg Ta
BUBiIbHEHHS pepMeHTy, no3piBanus PHK-Tpanckpuntis.

2.5.Metaboai3m OliIKiB
3arajibHi [UIAXH OOMIHY aMiHOKHCIOT: TpPaHCaMiHyBaHHs, JIe3aMIHYBaHHS,

peakuii jekapbokcuoBaHHs. KiHIEBI NpojiykTH a30TucToro obminy. biocunTes
CEYOBUHH.

AKTuBalis aMiHOKHUCITOT i yTBOpeHHs amiHoaui-TPHK. Ctpykrypa ta dhyHkui
pubocom. MexaHi3M TpaHCIsILil: iHIIiamiss TpaHCAsAUii, €JIOHTallisl MOMINENTUAHOrO

JIaHIIIOTa, TEPMIiHALIIST TPAHCITSIIII.

2.6.ByraneBoamn

bionoriuna posib  ByrieBoiiB. bynoBa Ta kiacudikauis  BYIJIEBOJIIB.
Crepeoi3zomepist Ta TayTomepiss MoOHOcaxapuaiB. Okpemi MpeacTaBHUKH MOHO-, OJIIr0-
Ta ToJicaxapuIiB.

XiMiUHI BJIACTUBOCTI BYTJIEBOJIB: peakiii MoJyaleTaJbHOr0 TiAPOKCHUITY,
IJIPOKCUIIBHUX T'Pyll, OKHCHEHHS Ta BIJAHOBJCHHS. Merabosi3M [epeTBOPCHHS
BYIJIEBO/IIB. AHAaepoOHE NepeTBOPEHHS BYJIeBO1iB. CriupToBe OpO/IiHHS.

AepoOHe nepeTBOpeHHs ByrieBoAiB. Llukin Tpu- i iukapOOHOBUX KHCIOT (IIUKJI
KpeGca). AnoromiuHuii (MEHTO3HHWI) LMK OKHUCHEHHS BYIJIEBOMIB. biocuHTe3
BYIJIEBOAIB. [ TIOKOHEOreHe3. Y TBOPEHHS BYTJIEBO/IIB B IIpoliecax (hOTOCHHTE3Y.

2.7.Jlinigun

Bumi  oxupHi  kuciotd. HeWrpaiibHi  JTmigM:  TPIAlMINIIIEPOJIH, €TEPU
xousiecrepodry, raikoninijin. ®ocdoniniau. Chinroinim. :

AKTHUBAIlISE KUPHUX KUCIOT. [-OKHCHEHHSI KUPHMX KuCiIoT. EHeprernyHuii
OajaHC OKMCHEHHSI )KMUPHUX KHUCIOT. biOCHHTE3 HACMYEHMX Ta HEHACHMYEHUX KUPHHUX

KHCJIOT.
Meta6omnizm ¢ocdouniniaiB. biocunres xonecreposny. Perynsiuis merabosizmy

JITTLTIB.



Crimaz i Oynosa Gionmoriummx memOpan. @yHknii Giojoriunux memOpaH.
Acumetpisi MeMOpaH.

2.8.bioeHepreruka
TkanuHHEe JuXaHHS 1 Oiojoriune okucHeHHs. OxucHe (QOocHOpUIIOBAHHS 1

JIMXaJIbHUN KOHTPOJIb.
dorocHHTE3 B €yKapiOTUYHHUX KIITHHAX. DOTOCHCTEMH  XJIOPOIUIACTIB.

®oTOCHHTE3 y MPOKAPIOTIB.

2.9.'opmonu
3aragbpHa xapakrepuctrka ropMoHiB. Kitacugikaitis Ta 6ioorigna Jiisi ropMOHIB.

TopMoHHM TBapuH 1 IOAWHA. MexaHi3Mu il ropMoHiB. DITOrOPMOHH.

3. TEHETUKA
3.1.3arajibHa reHeTHKA

3.1.1.@opmajibHA FreHETUKA

3unauenHss pobit [ Menmens y @opMyBaHHI METOJOJOrI] TEHETHKH.
3aKOHOMIPHOCTI ~ YCHAQJAKyBaHHSI  IpM  MOHOTIOpMIAHMX  Ta  HOJIIIOpH/IHUX
CXpCIIyBaHHSAX. YMOBH, sKi 3a0e3meuyioTh Ta JIMITYIOTh BHUKOHAHHA 3aKOHIB
I"."Mennens. BiixuiaeHHs Bijl THIIOBUX YUCEIbHUX CITIBBIIHOLICHD IIPU PO3IIEIUICHH] Ta
iX npuunHu. B3aemoist HeaeapbHUX Ta HealeabHUX reHiB. OcoOIMBOCTI yCnaAKyBaHHs
KiTbKiCHUX O03HaK. CTaTUCTUYHI MPUYMHU BiIXWJIEHB Bij BCTaHOBIEHUX ['. Menaenem
3aKOHOMIPHOCTEHN PO3LICTICHHS.

3.1.2.XpoMocoMHa Teopis CagKoBOCTI

Kapiorumn. I'enetnyHa posib MiTo3y i MeiH03y. OcOOJIMBOCTI Cla/IKyBaHHS [TPH
HEperyJsipHUX THIAX CTaTEBOI'O PO3ZMHOXKEHHSI.

Cratp Ta cTaTeBi O3HAKU. THUMH XPOMOCOMHOI'O BH3HAYEHHS  CTaTi.
YcnaakyBaHHS O3HAK, 3YEMJIEHHUX 13 CTATTIO, 3aJIOKHMX BiJl CTaTi Ta OOMEXKEHHX
cTarTio. Hepo3XoKeHHs CTaTeBUX XPOMOCOM, F€HETUYHI HACTLAKU. [ pynu 34ernieHHs
reHiB Ta KpocuHrosep. IlpuHuunu mnoOylOBHM T'CHETHMYHUX KapT €yKapioTiB.
[luronoriuni kaptu XxpomocoM. DakTopH, IO BIUIMBAIOTH HA YAaCTOTY KPOCHHIOBEPY.
Oco0auBOCTI CMaJKyBaHHS MpH I[MTOILIA3MaTUYHOT craakoBocTi. CrpaBxkHs Ta
HECMpaBXkHs  [MUTOIJIa3MaTW4YHa  CrajgkoBicTh.  [luToruiazmatuyna  4oJioBiva
CTEPWIbHICTD Ta 1 MPAKTUYHE BUKOPUCTAHHS. '

Knacudikamiss TuniB MiHIuBocTi. GopMyBaHHS O3HAK SK pPE3ysbTaT B3a€MOJIT
reHoTUNy Ta (GakTopiB cepenoBuIlna. XapakTepHi pucu MOAUMIKALIAHOT MIHIUBOCTI.
Mero i BUBYCHHS MOudikanidHoi MiHIuBOCTI. KOMOIHATUBHA MIHJIMBICTD, 11 POJIb Y
eBoJIroMIT Ta cenekiii. MyTartiiiHa MiHIUBICTh. Bu3HaueHHs Ta kjacudikaiii myrali.
Myranii 3MiHM uyuciaa HaOopiB XpoMocoMm (reHoMHi MmyTamii). OcoOuuBOCTi

FeHETHYHOrO aHaji3y y MOMImiIoiniB. AHeymioigii. XpoMOCOMHI nepely10Bu.
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Kinacudikamis reHHMX MyTamii 3a MOJCKYJISPHHM MeXaHi3MOM. MOoueKyIisipHi
MEXaHI3MH BHHUKHEHHS JEAKUX TeHHUX MyTauid. Dizudni, XimidHi Ta OI0JOTTYHI
MyTareHu: Knacugikaris, 0COOIMBOCTI Ta MEXaHI3MH JIii, FeHETHYIHI HACITIIIKH.

3.1.3.'eneTuka nomyJasiin

['eHeTHKa NOMYJIALIH i 1T 3HAYCHHS TSl MCANYHOT TEHETUKH, CEJIEKILIT, BUPIIICHHS
npobiaem 30epexxennss renodonny i Giochepu. 3akon Xapui-BaiuOGepra ta HOro
TMpaKTHYHE BUKOpHUCTAHHS. [TomysLis — enemMeHTapHa OQUHHULA eBosmoii. ['eHeTHYHa
reTepOreHHICTh Ta TeHETHYHHUIA TOTIMOP(I3M MPUPOIHUX TTOITYJISATIIHA.

3.2.MonekyJsipHAa FreHeTHKA

3.2.1.MonekyasipHa OpraHi3amis reHeTHYHUX IIPOLECIB

HyxkJieiHOBI KMCIOTH K HOCIT reneTndaHol iH(popMmarii. CTpyKkrypa HyKJICTHOBHX
kucaor. [ToriMopdizm noasiinoi cripani JJHK. Haacnipanizauis JIHK, Tonoizomepasy.
Makpomostekysgpaa ctpykrypa PHK. ®yuxuii PHK B kniTuni.

3araabHUN MPUHIIKI OpraHi3aiii reHeTHYHOro marepiany. OcodbauBocTi Oyn0Bm
KancuIiB i yrnakoBKa FeHETHYHOTO MaTepiany Ha npukiajii Gakrepiogaris T4 ra A.
IIpocropoBa opranizaiisi 6akTepiaJlbHOr0 reHoMy. PiBHI KOMIAKTH3aIlll FeHETHYHOIO
marepiajly y eykapioT. THUIH HYKJICOTH/IHMX [OCJIIJIOBHOCTEH, 110 TPAIUISIOTLCS B
reHOMI eyKapiorT.

Crpykrypa i ¢yHkuii rena. OyHKIIOHAIBHUN Ta pexoMOiHaUIHHMN KpUTEpiT
anenizmy. [luc-rpanc rect. BuBuenns 6ioximMiunoi GyHkiii rena. Konuenuist «oinH ren
- oauH epmMeHT» Ta i1 MOAAMLIINN PO3BUTOK. | eHETHYHUI aHai3 KOJOHY.

[TozaxpomocomHi (akropu cnaakoBocti. Kiacudikaris rmiasmig. [pynu
HecymicHocTi miazmia. Kon'toratuBHi miasmiiv. Posib mjia3miji B eBoJitoIii GakTepii.
Mob6inbHi renernuni enemeHtTH (IS-enemenTu OGakrepiit, HOMEHKIATypa Ta OyJi0Ba,
nepemimienHst). TpaHCIO30HU €yKapioT, IX CTPYKTYpHi Ta GyHKIIOHATBHI 0COOJIMBOCTI,
MeXaHI3MM TpaHcno3uuii. Perporpancno3zonu eykapiort. Perporenu.

Cucremu pectpukuii i Moaudikauii y 6akrepiit. Peakuii npsimoi penapanii JIHK.
@oropeakruBauis, poib y penapauii JHK-merwi-rpanchepaz rta JIHK-siras.
Excuusiiina penapamis. Eranu  excuusiiinoi  penapanii.  [locrperuiikaTuBHa
(pexoMOinHamiiiHa) penapaiiisi. Pemaparisi HOMHJIKOBO CIIAPEHUX  HYKJICOTH/IIB.
Penapauist 1sonuTkoBHX po3pusiB y JIHK. PenapatuBni npouecu, o iHayKyrThCs.

3aranpHa XapakTepucTtuka mnpoueciB perutikanii. Eranu  perikanii  J{HK.
Oco6auBOCTI perutiKauii XpoMOCOM eyKapioT.

['enetnyna  pexomOiHamis y  mpokapior.  Kou'roramisi,  CEKC/IyKIlis,
TpaHchopmallisi, TpaHCLYKIlisl Ta TpaHCPEKIist OaKTepii: eTanu, reHeTHYHE KapTyBaHHS
3a ix jonomororo. llnsxu reHernuHoi pekomOiHamii y eykapior: MosekyisipHi
MexaHi3Mu pekoMOinallii. Moxenb romosoriynoi pexkomOinanii P.Xoumiges. Caiir-
cneuudiuna pexomOiHaLis.

3.2.2.Mexani3mu peaJizauii reHeTu4Hoi ingopmauii

Tpanckpunuist. Tpanckpunron. Etanu tpanckpunuii. ITpouecuur nepBuHHUX
TpaHCKpUNTiB. TpaHcciaicuur. AnprepHaTuBHUI crulaicuur. Tpancisiuisg. byjiosa
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pubocoM TpokapioT Ta eykapior. QyHKI[IOHAJIbHI AKTUBHOCTI Ta (YHKIIOHAJIbHI
ninsuku pubocom. Etanm Tpadcnsuii. PiBHI perynioBaHHS aKTMBHOCTI T€HIB Y
rmpokapioT. PerymoBanHs GyHKIIOHYBaHHS JIAKTO3HOTO Ta TPHITODAHOBOTO ONEPOHIB
E.coli. Tunu reHeTnunoi peryisuii po6otn oneponi. Opranisaiis peryJsiTOPHUX
JUISHOK ~ IeHoMa y  €yKapioTiB  Ta  peryJioBaHHS  TPAHCKPHUINT — Ta
IIOCTTPAHCKPHUIIIIIHHOTO IPOIIECUHIA B €yKapioT.

3.2.3. 'eneTuka siKk TEOPETHYHA OCHOBA cejleKuil Ta GioTexHororii

[eneTvka sK TeOpeTHMYHA OCHOBA cesiekuii. Jlocsarnenns cBiTOBOI cejekuii Ta
YCHIXH BITYM3HSIHUX CEJIEKI[IOHEPIB y CTBOPEHHI HOBUX BMCOKOINPOAYKTHBHHUX [ITAMIB
MIKpOOpraHi3MiB, COPTIB POC/IHH i MOPiJ TBApUH. MeTa Ta METOIONOTIS TeHETHYHOT
imkeHepii. OCHOBHI HANPSAMU TE€HETHYHOI IHXKEHEPIT MIKPOOPraHi3MmiB, POC/IHMH Ta
TBapHH.

4. 3BATAJIBHA BIOTEXHOJIOTTA

4.1. IlinroroBka Ta cnoco0u peasizauii BUpoOHHYOro diocunTe3y

[IpuHIMIIOBa TEXHOJIOTI9HA CXeMa Ol0TeXHOJIONYHOro mnporecy. Tunu craiii
6ioTexHosoriuHuX BUpoOHUTB. [lepeadepmenTtauiiiti npouecu.

[TinroToBKa MOXUBHUX CEPEAOBUILI /IS BAPOOHUUOro OiocuHTEe3y: 30epiranHs Ta
JI03YBaHHSI KOMIIOHEHTIB MOXXHUBHOTO CEpPENOBHUIIIA, CIIOCOOU cTepuiizallii MOKHUBHUX
CEepPEe/I0BHILL.

KniTuHM  MIKpOOpraHi3MmiB, pOCIMH Ta TBAPUHHUX TKAaHUH, SK 00 €KTH
010TeXHOJIOrT Ta MPOAYLEHTU Oi0JOriYHO AKTHUBHHX PEYOBMH. MYy3€HHI KyJIbTypH,
OJIEpKaHHS MOCIBHOIO MaTepiaxy AJsl TOBEPXHEBOTO Ta MNTMOMHHOTO KYJIbTHBYBAHHSI.

[ToBepxneBuit Ta rMOMHHUI CrMOCOOM KyJbTUBYBAaHHS MIKpOOHUX KYJIBTYP.
[Tepioguunuii Ta Oe3nepepBHU mpouecH OiocuHTedy. OCOOIUBOCTI, TMepeBar,
HEJ0IKHU Npu oTpuMaHHi BAP.

Oco6mBoCTI 610TEXHOJOTTYHUX MPOIIECIB HA OCHOBI POCIIMHHUX Ta TBAPMHHUX
kaTHH. CriocoOu KyJIbTUBYBaHHS 130JIbOBAHUX KJIITHH 1 TKAHUH.

4.2.MareMaTH4Hi MOJeJIi POCTOBUX Ta 0iOCHHTETUYHMX NPoLeCiB

[lepiognune KyJabTUBYBaHHS 1 Horo rpadiuna intepripeTaiis. ba3oBi KiHeTHYHI
NOKa3HUKU MEPIOJUYHOrO KyJabTHBYBaHHs. [InTOMa WIBHAKICTH pOCTY, €KOHOMIiuHI
Koe(ilieHTH, BUX1J OlomacH, CTYIIHb BHUKOPUCTaHHS CyOCTpary, MpPOJyKTUBHICTh
OiocuHTe3y, (Gi3iosioriuHa IiHHICTH cyOcTpary. PiBHsHHS MoOHO, MoHo-
lepycaimMchKOro. '

ba3oBi KiHETHYHI MOKAa3HUKU Ta MaTEMaTHU4HI MOJIE/i HariBOE3NepepBHOro Ta
Oe3rnepepBHOrO peKUMIB KyJabTHBYBaHHA. Kiacudikaiisi 0e3nepepBHUX CUCTEM Ta
METO/M KepYyBaHHS HUMH. XE€MOCTaTHI, TypOiIOCTaTHI Ta 1HII CUCTEMH KEpyBaHHS
Oe3nepepBHUMHU MpoLecaMmu 010CHHTERY.

12



4.3.1IpuHUMNM TA THIOBI TEXHOJIOTIYHI pimIeHHs BHALJIEHHS UTHOBUX
NpPOAYKTIB OiocCHHTE3Y

OGrpyHTYBaHHs Ta BUOIp COCOOIB BUIIIEHHS B 3a/1€XKHOCTI BiJl XapaKTePUCTHK
MPOAYKTY Ta MicCLsl HOro JIOKaIi3aii.

CriocoOu KOHIEHTPYBaHHs OioMacu: BiJICTOIOBaHHS, (oTallis, OCA/UKCHHS B
I10JII IITYYHO CTBOPEHMX TPaBiTAllliHUX CHUIL.

Crniocobu posuinenHs TBepaoi Ta piakoi (a3 KyJIbTypajbHOI PiIMHU:
dineTpyBanns, ueHTpudyryBaHHs, cernapyBaHHs. [lomepenns o0poOka KIITHHHHX
cycrnen3ii. Excrpakuisi 1iJIbOBOTO MPOAYKTY.

MemGpanni  meToau: jgianmi3, enekTpodianiz. bapomemOpanni - cnocoOw:
Mikpo(diabTpalis, yasTpadiibTpalis, 3BOPOTHHH 0CMOC.

Meroau oca/pKeHHs O1JIKIB: OpraHiYHUMH PO3YMHHUKAMMU, COJISIMU, BUOIPKOBOK)
pH-ra T-neHarypanicto, B 130€JIEKTPUYHIH TOMIII.

Po3tijieHHs Ta OYUIIICHHS IPOIYKTY METOaMu aIcopotii.

4.4.0TpuMaHHs KiHIEBOT (POPMH NPOAYKTIB OioCHHTE3Y

Crabinizamis npoaykry. HamosuioBaui Ta crabimizatopu aktuBHocTi bAP.

TepMouyTiUBICTh POIYKTIB OiocuHTE3y. CrIOCOOM CYNIKH IPOLYKTIB. Bakyym-
BHCYIITYBaHHSI, PO3IMJIIOI0YA Ta cyOimatiiHa cyuka. Bubip criocoby B 3a/1exKHOCTI
BiJl XapaKTCPUCTHK CYyOCTaHINIT, 110 BUCYLIYETHLCS, Ta BUMOT JIO TOTOBOTO MPOJIYKTY.

Tosapni Gpopmu npoaykTiB Giocunresy. dacyBanHs, nakyBaHns, 30epiranms.

Konutposib y BUPOOHHMUTBI MPOAYKTIB OiocMHTE3y. BHIOM KOHTPOJIO, TOYKH
KOHTPOJIIO, IKICTb MPOAYKLIIT.

4.5.0co0uBOCTI TPAAMUIHHUX TEXHOJOri OTPUMAaHHSA Pi3HUX rpyn

0i0J10riYHO0-aKTUBHUX PEYOBHUH
3arajbHa XapaKTepUcTUKa TEXHOJIOrT OUIKOBO-BiTaMiHHUX KOHIleHTpaTiB (BBK).

OcHOBHI NPOYLIEHTH, OCOOTMBOCTI BUPOOHMIITBA Ta BUIJICHHS MTPOAYKTY.
Oco0yIMBOCTI  TEXHOJIOTIH] OTpPUMaHHS OpraHidYHMX KHCJIOT. TexHoJorivHi
MPUHLIKIII, BUJIU TOBAPHUX (HOPM.
Mikpo6ionoriaauii cnocié oTpuManHs aMiHOKHCI0T. OCOOIMBOCTI MPOYIICHTIB
Ta TEXHOJIOTTYHUX PEIKUMIB.
MikpoGioyioriune  BUpoOHMUTBO  ¢epmeHTHux  npernaparis.  Crocobu
KYJbTUBYBaHHS MpoaAyleHTiB. HomeHnkiatypa, akTUBHICTb LIJILOBUX MPOJIYKTIB.
Oco0JIMBOCTI  TEXHOJOTIT OTPUMAHHS aHTUOIOTHKIB MIKPOOHHUM CHHTE30M.
3a1€KHICTh TEXHOJIOTTYHOT CXEMHU BiJl NMPU3HAYEHHS IITHOBOTO MPOIYKTY.

S.ITPOLECH I AITAPATHU BIOTEXHOJIOI'TYHUX BUPOBHULITB

OCHOBHI 3aKOHU MEPEHOCY TerioBoi eHeprii. 3akoH Dyp’e. 3akoH HproToHa-
Pixmana. Kpurepii TemioBoi ta rijipojuaamiuHoi nogionocri. Piusinus Has’e-Crokca.
TennooOMinHi anapatu. OcHOBH po3paxyHKy. KoHcTpykuii Terio00MiHHUKIB.
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OnHOKOpIyCHI Ta ©araTOKOpIycHi BMIApHi yCTaHOBKM. MarepiaabHuii Ta
TerioBuil 6anancu. KOHCTpYKIIT BUIapHUX anaparis.

MarepianbHuii Ta TeruioBuit Gamancu. Koncrpykuii cymapok.Biaactusocri
BOJIOTHX Ta3iB.

®inerpyBanns. OcHOBHe piBHSHHS  (inbrpyBaHHA. DuIbTpyBaHHS IPH
MOCTIHHOMY THCKY 1 rmocTiifHii mBuakocti. KoHeTpykuii GpiabTpis.

[lentpudyru. OcHoBu pozpaxynky. Koncrpykiii ueHTpudyr.

3mimyBad i piAKUX cepeaoBHIl. KOHCTPYKIIT MEpeMillylouuX MPHCTPOIB.
Po3paxyHOK MOTYXHOCTI, 110 BUTPA4a€ThCs Ha nepemintyBanns .llepeminrysanns y
bepmenTepax.

Konctpykuii pepmentepiB. OCHOBU po3paxyHKy (DEpMEHTEPIB.

Maconepenoc. 3akonu @ika. PiBHOBara B rpouecax MacornepeHocy. 3akoH ['enpi.
3akoH Payusi.

[ToxiGuicte MacooOMiHHuX npoueciB. Kputepii noaiObnocri. MacooOmin y
depmentepax. OcobauBocTi MacooOMiny y depmentepax. PiBHSHHS MaTepiaabHOIroO
OaslaHCy (pepMEHTEpa 32 KUCHEM.

Ileperonka Ta  pexrudikauis. - OcobimBocri  nporeciB.  KoHcrpykitis
pekThdikaniiHUX KOJIOH. MarepianbHuil 0anaHc pekTHdikawii.

Abcopbuis. Marepiansuuii 6ananc abcopbepa. Koncrpyxkuis abcopOepis.

Excrpakuist. KoHCTpyKIist piIMHHUX eKCTpakTOpiB. OCHOBU PO3paxyHKY.

MemOpanHe KOHIIEHTpPYBaHHs Ta po3auieHHs. Kiacudikamiss MeMOpaHHHX
MPOLECIB.

Koncrpykiuis MeMOpaHHUX araparis.
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I11. HABYAJIBHO-METOAUYHI MATEPIAJIU
JlirepaTtypa 1o 1-ro posainy

. Mixpo6ionozis : niopyunuk / M.I'. Cepeitiuyk, B.K. Ilozyp, T.M. @yp3ikoea ma in.
— K.: Buoasnuuo-nonizpagpiunuti yenmp "Kuiscoxuii ynisepcumem”, 2008. — 541 c.
. Hupoe T.I1. 3azanvha mikpobionozis: Iiopyunux. — K.: HYXT, 2010. — 623 c.

. IIpaxmuuna mikpobionozis: nasuanenuii nocionux / C.1. Knumuiok, 1.0. Cumnux,
B.II. Illupobokos; 3a 3ae. ped.: B.II. llupobokosa, C.I. Knumnioka. — Binnuys :

Hosa xnuea, 2018. — 576 c.
. I'yose C.II., Ilepemsamko T.5., 1lasnosa FO.0. 3azanvua sipyconoeis Haeuanoruii

nocionuk. — Jlveie: Buoasnuuuii yenmp JIHY im. lsana @panka, 2010. — 264 c.

. 3aeanvna  mikpobionociss ma  gipyconoeis.  Jlabopamopnui - npakmukym
[Enexmponne eudanms] : Haeu. nocib. 0ns 3000yeauie cmynens baxanaépa sa
oceimHbol0 npoepamoio «biomexnonoziin cneyianonocmi 162 biomexnonozii ma
bioinaicenepis / KIII im. leopa Cikopcvkoeo ;| ykaad. : JI. b. Opsbinceka, JI. 11.
Jzueyn, J1. O. Timosa. — Enekmpouni mexcmosi Oanni (1 ¢auin: 2.7 Mb, pdf). — K. :
KIII im. leopss Cikopcekoeo, 2022. - 121 c¢. - Hazea 3 exkpaua.
https://ela.kpi.ua/handle/123456789/4886 1

Jlitepatypa 10 2-ro posainy

Ocmanuenxo JI.1., Anopitiuyk T.P., babeniok FO. /{. ma in. bioximis. — K.: BIIL]
«Kuie. yn-m», 2012, 796 c.

bionoeiuna ximia : niopyunuk / 3a 3ae. Ped. npogh. A.JI. 3aeavika, npogp. K.B.
Anexcanoposoi. — X. : Buo-6o «@opmy, 2014. — C. 780.

bioximis. /M.€ Kyuepenxo, [0./].babeniok, O.M.Bacunves ma in./ K.:BI'I]
Kuiscoxuii ynisepcumem, 2002, 480 c.

FO.1. I'yocokuii bionoeiuna ximis, Kuis-Tepnoninw, Ykpmeoknuea, 2000, 508 c.
David L. Nelson, Michael M. Cox. Leninger Principles Of Biochemistry. Fifth

Edition, in the United States by W. H. Freeman And Company, New York 2008. 1100
P. ISBN-13: 978-0-7167-7108-1.

Jlireparypa 10 3-ro po3ainy

1. I'enemuxa : niopyunuk / A.B. Cusono6, C.P. Pywkoscokuii, C.C. Kup'siuenko ma in.

; 3a peo. A.B. Cusonoba. — K. : Buoasnuuo-noniepaghiunuii yenmp "Kuiscoxuii
ynigepcumem", 2008. — 320 c.

2. Tune M1, Cmemana O.FO., FOnesuu O.l. ma in. Monexyrapua eenemuxka ma

mexHoa02ii Qocniodcenns ceHoma: Hagy.nocio./ 3a peo. Ilpog. 'uns M.1. — Xepcon:
OJUII-TIJIFOC, 2015. - 320 c.
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3. Kapnoe O.B., [Hemuoos C.B., Kup'suenxo C.C. Kiimunna ma 2enna iHdcenepis:
ITiopyunux — K.: @imoyenmp, 2010. — 208 c.

4. Monexynapna 6ionozis: niopyunux/A.B.Cusono6 - K.: Bud.-noniepa. [lenmp
«Kuiscoruti ynigepcumemy, 2008. — 384 c.

5. Toyvkuit B.M. I'enemuxa.- Odecca:Acmponpunm, - 2008.-712c.

6.Russell R.J. Essential Genetics. Pearson Education, 2003. — 614p.

JlirepaTypa no 4-ro posainy

1. Iupoe T. I1. 3acanvha 6iomexnonoeia : niopyunux / T.I1. ITupoz, O.A. lznamosa ;
Minicmepcmeo oceimu i nayku Yxpainu, Hayionanonuu ynieepcumem xapuosux
mexnonoeiu. - Kuie : HYXT, 2009. - 335 cmopinok :@ pucynku, mabauyi.
https://cutt.ly/t90cEbO

2. Byyenxo JI. M. Texnonozii MikpobH020 cunmesy JIKapcbKux 3acoDie : HasyalbHull
NOCIOHUK OISl CMYOeHMI8 BUWUX HABYANILHUX 3aKNadie, AKI Ha8yalomues 3a
nHanpsamom niocomoexu "biomexnonozia" /JI. M. Byyenxo, FO.M. Ilenuyx, T.11. Ilupoz
; Minicmepcmeo ocsimu i nayku Yxpainu, Hayionanrenuii ynigepcumem xapuoeux
mexnonoeiu. - Kuie : HYXT, 2010. - 323 cmopinku @ pucynku, maoauyi.
https://cutt.ly/m90cKwa

3. biomexnonocin: Iiopyunux / B.I. [@'epacumenxo, M.O. ['epacumenro, M.I.
Lsinixoscokuii ma in.; I1io obw. peo. B.I'. I'epacumenka. — K.: @ipma « [HKOC»,
2006. — 647 c. https://cutt.ly/090vD2k

4. I'pecipuax H. M. Immobinizosani pepmenmu i knimunu 8 6iomexHono2ii . KOHCneKm
nexyin ons cmyo. cney. 8.05140101 «Ilpomucnosa 6iomexnonozisy oen. ma 3ao04.
Qopm naeu. / H. M. [pecipuax, M. M. Aumoniox, - K.: HYXT, 2011. - 59 c.
http://dspace.nuft.edu.ua/jspui/handle/123456789/2306.

5. 3acanena (npomucnosa) 6iomexuonozis: nasuanvhuii nocibnux. M.J]. Menonuuyk,
O.JI. Knsiuenxo, B.B.bopooaii, FO.B. Konomieys. Binnuys: TOB « Hinan-JIT[{», 2014
253.

6. Ilpoyecu i anapamu mikpobionociunoi npomucnogocmi. Texnono2iuni po3paxyHku.
[puknaou i 3a0aui. Ocnoeu npoekmyeanns GUPOOHUYME & HABY. NOCIO. Ol CMYO.
bazoeux nanpamie niocomoexu 092902 "Biomexnonoecis 6ion02iuno akmueHux
pevosun” i 1102 "@apmayis" / FO. I. Cudopos, P.H. Buszno, B. I1. Hosixos ; Min-6o
oceimu i Hayku Ykpainu, Hay. yn-m "Jlveiecoka nonimexuixa". - Jlvsie : Jlvsiscoka
nonimexuixa, 2004. https.://cutt.ly/E90vKM9

Jlirepatypa 1o 5-ro po3ainy

1. Cudopos KO.I. ITlpoyecu i anapamu mikpobionoziuHoi ma gapmayesmuyHoi
npomucnosocmi.  TexHiuHi  po3paxyuku. [Ilpukaadu i 3adaui. OcHosu
npoekmyeanHs /Haeu. noci6nuk / F0.I. Cudopos, P.H. Baszno, B.Il. Hoeukos. -
Jlvgig: «lHmenekm-3axio», 2008. - 736 c.

2. Cudopos 0.1 Tlpoyecu i anapamu MikpobiosoeiuHoi npomucaogocmi. TexHIuHI
po3paxyHku. [Ipukaadu i 3adaui. OcHosu npoekmyeaHHsi eupobHuyme . 4.1

16



®epmenmayis: Hasu. noci6nuk / F0.I. Cudopos, P.H. Baszno, B.Il. Hosukos. -
Jlvsig: BudasHuymeo HayioHasnbHo20 yHIgsepcumemy «/Ibgiecbka nosimexHika»,
2004. - 240 c.

3. Cudopos 0.1 [Ipoyecu i anapamu Mikpobiosno2iuHoi npomucaogocmi. TexHivHI
po3spaxyHku. Ilpukaadu i 3adaui. OcHosu npoekmyeaHHsi supobrHuyme / 4Y.1I.
06po6aenHs KyabmypaabHux pidun: Hasu. noci6nuk/ F0.I. Cudopos, P.H. Bassno,
B.Il. Hosukoeg - /Ibgig: BudasHuymeo HayioHa/bHO20 yHiIgepcumemy «/IbgiecbKka
noaimexHika», 2004. - 296 c.

4. Kopnienko A.M. [Ipoyecu ma o6aadHaHHs XimivHOi mexHoaoeii: nidpyuHuk/ .M.
Kopuienko, F0.10 Jlykay, 1.0. MikyavoHok ma in. — Kuie: HTYY «KIII», 2011.-1.1-
416c.

5. Kophienko A.M. [Ipoyecu ma o6aa0HaHHs XimivHOT mexHoao2ii : nidpyuHuKk/ H.M.
KopHnienko, 10.10. Jlykay, 1.0. MikyavoHok ma iH. — Kuie: HTYY «Klll», 2011.-4.2-

416 c.

17



IV. PEUTHHI'OBA CUCTEMA OLIHIOBAHHS BCTYITHOI'O
BUITPOBYBAHHS

1. TTouaTkoBuil peliTuHT abiTypieHTa 32 €K3aMEH PO3PaxXOBYETHCS BHXOAAYM 13
100-6anbHo0i mKkanu. [Tpy BU3HAYCHHI 3arajbHOrO PEHTHHTY BCTYIHMKA MOYaTKOBH
pEHTUHT 3a eK3aMeH repepaxoByercs y 200-6aipHy IMIKary 3a BiAIOBIJIHOK TabJUIICIO
(.4).

2. Ha ex3ameHi aOiTypi€HTH TOTYIOTHCS JIO YCHOI BIJUIOBIJII Ha 3aBJIaHHs
ek3aMenauiitnoro 6iery. KodkHe 3aBIaHHS KOMIUIEKCHOTO (DAxoBOro BCTYIMHOTO
BUIIPOOYBaHHSI MiCTHTB JIBA «BIIKPUTHX» TeopeTHdHi mutanns ta 10 recris.

KoskHe 3 mepmmx ABOX MUTAHb OUIHIOETHLCS Y 20 §aJiiB 32 TAKUMH KpUTepisiMu:

e BinbHe BOJIOIIHHSI TEOPETHYHUM MaTepiajioM, Ja€ YiTKy

Bi/IMOBI/Ib, CIIPOCTOBYE BCI 3aN€PEYEHHS 19-20 6anm
e BoyiofiHHS TEOPETUYHUM MaTepiasioM, 3Ha€ NPOHJeHe IPYHTOBHO,
BiJIMOBIi/1a€ BIIEBHEHO, HAMBaXKTUBIIII MUTAHHS PO3B’S3YE,
‘ 18-17 6anin

BUPAKAETHCS SICHO 1 YITKO
e 3nae marepiai qo0pe, aje BIAMOBI/(b PO3BUBAE HE 30BCIM TOYHO,
Ha [IMTaHHs BIJIIOBIIa€ 1HO/II HE BIJILHO, TOBOPUTH
MOBTOPIOIOYHUCH 16-15 6anm
e Po3ywmie 1 3Ha€ Bce MpoiiieHe J0CUTh J00pe, BiINOBIIa€ HETOYHO,
aJie MpoIIyIIEHE 3raly€e JIETKO, PU IMUTAHHSAX YTPYJHIOETHCS,

BUPAKACTHCSI HETOYHO M HESICHO 14-13 Ganis
e 3Hae 110cepeHb0, po3yMi€e 0araTo 4oro HEsCHO, BIJINOBIIAE 3

[IOMMJIKAMU 1 Ka)Ke 3ay4EHE Haram’ siTh 12 GauiB
e Bianosiab HE BIAMOBIJAE YMOBaM 0 6aumiB

Kpurepii ouiHioBaHHSI TeCTOBUX BiANoBiaei, koxHe 1o 6 6aJiB:

e Bci Bianosiai BipHi 6 OaniB
e YacTKOBO HE Ma€ BIJINIOBIJIEH B TECTAX 3 JIEKIJILKOMA

[PaBUILHUMU BIJUTOBISIMA 5 GauiB
e He Bci BiANOBII BipHI 3-4 6ann
o [IpaBuiibHI BianoBii MeHIe Hix 50% 0 6aiB
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3. Cyma GaiiB 3a BIANOBii Ha €K3aMCHI MEPEBOIMTHCA JIO eK3aMeHaIIHHOT
OLUIHKH 3TiHO 3 TaOIHULEIO:

bann Ouinka
100...95 BingMiHHO
94...85 Jlyxe n1o0Ope
84...75 Jlobpe
74...65 3a/10BUILHO
64...60 JlocTarHeo
Meniue 60 HezaioB1nsH0

4. Cyma Ganis 3a BiJIOBiAl Ha eK3aMCHi mepeBoUTLCs /10 200-0a1pHOT mKam
3rijiHO 3 TaOJULIECIO:

Tabmis BiANOBIAHOCT OliHOK peliTHHroBoi ckctemn ouitroBans (PCO, 60...100) Ganam 200-0anbHoi Hikain (100...200)

Ouinka banu Ouinka bann Ouinka Basnn Orwinka basn
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 1525 91 1775
62 105,0 72 130,0 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 1 137.5 85 162,5 95 187,5
66 115,0 76 140,0 86 165,0 96 190,0
67 17,5 Tl 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. IPUKJIAJL EK3AMEHALIHHOI'O BJIETY
®opma Ne H-5.05

HaunionaJibHUii TeXHIYHUI yHIBepcuTeT YKpaiHu

«KuniBcbkuit mostitexuiunmii incrutyT imeni Irops Cikopebkoro»

(noBHE HaMeHyBaHHS BUILOTO HABYAJILHOIO 3aKilaLy)

OcBiTHI# CTYIIHB ookmop ¢hinocogpit
CrieriaibHICTh 162 Biomexnonoeii ma bioindicenepis
(Ha3Ba)
HaBuasbHa JucIMIUTiHA Bemynnuu icnum

EK3AMEHAUIVMHWUH BLJIET Ne

1. ITumanns 1

2. ITumanns 2

3. Tecm 1

12. Tecm 10

3aTBep/DKEHO

["apaHT OCBITHBOT IpOrpaMu Haranis I'OJIYb
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