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|. BAT'AJIBHI BITOMOCTI

Berynuuii icnuT Ha HaBYaHHA JUIS 3A00YTTS HAyKOBOT'O CTYIIEHS JOKTOD
¢inocodii cnemianbHOCcTi 162  «bioTexHonorii Ta 6i0iHXEeHEpis» MPOBOAUTHCS TS
TUX BCTYITHHUKIB, SIKi MaIOTh CTYTIE€Hb MaricTpa*.

OcitHs mporpama cremianbHOCTI 162  «bioTexHonorii Ta OioiHKEHEPIs»
BignoBigae Micii ta crparerii KIII im. Irops Cikopcbkoro, 3a SKOIO CTpaTeriyHUM
MIPIOPUTETOM YHIBEPCUTETY € (hyHIaMEeHTami3alis miaroToBku ¢axisiiB. OcoOMMBOCTI
OCBITHROT TporpamMm 3a cheriaiabHicTIO 162 «bioTexHomorii Ta Ol0iHXEHEPIsH
BpaxoBaHI HUISIXOM OOpaHHS BIAMOBIAHMX PO3JUIIB MPOrpaMH BCTYITHOTO ICTHTY.
[IpoBeneHHsT BCTYITHOTO BUIIPOOYBAaHHS MAa€ BUSIBUTH PIBEHb MIJTOTOBKH BCTYITHUKA 3
0o0paHoi 1Jist BCTYNY CIEIialbHOCTI.

TeopeTnyH1 TUTaHHS BCTYTHOTO ICIUTY MOXHA MOJIUTUTH HA 11" SITh PO3JILIIB:

3aranbHa MIKpOO10JIOT1sI Ta BIPYCOJIOTIS.

bioximis.

I'eneruka.

3aranpHa G10TEXHOJIOTS.

[Ipotiecu Ta anmapatu 610TEXHOJIOTTYHUX BUPOOHUIITB.

abrwnE

3aB/aHHS BCTYITHOT'O BUIIPOOYBAHHSI CKJIAJIA€THCS 3 TPhOX TEOPETUUHUX MUTAHb.
Jlo ek3aMeHalIHOro OLIeTy BKIIOYAIOThCS MUTAHHS 3 PI3HUX PO3/LIIB.

Bcerynue BumpoOyBaHHS 31 CHEIIaJbHOCTI TPOBOAUTHCA Yy (OpMi yCHOTO
eK3aMEeHY.

TpuBanicTh MATOTOBKM BCTYITHUKA JI0 BIMOBII — 2 aKaaeMiuHl TOJUHHU.

VY HacTynmHOMY pO3/UIl MpOTpaMy HaBEJEH1 JIUIE TEMH 3 3a3HaYEHUX PO3ILTIB,
K1 BUHOCSATBCS Ha BCTYITHI BUIIPOOYBaHHSI.

[Hdopmariiss mpo mpaBwiIa TPUHOMY HAa HaBYaHHS Ta BUMOTH JIO BCTYITHHKIB
OCBITHRO-HaYKOBOi miporpamu  «biorexHomorii» HaBemeHo B posaun «Bctym g0
acmipaHTypu» Ha BeO-cTopiHIll acmipantypu Ta goktopantypu KIII im. Irops
CikopcrKkoro 3a nocuiaanasam https://aspirantura.kpi.ua/

*BianosigHo aon.2 Po3ainy XV 3akoHy Mpo BuLLly OCBITY BuLLLA OCBiTa 33 OCBITHbO-KBaNidiKaLiMHUM PiBHEM
cneujanicta NPUPIBHIOETLCA 40 BULLOT OCBITM CTyNeHA marictpa



1. TEMMU, 1O BUHOCATBHCS HA BCTYITHE BUITPOBOBYBAHHS
1.3ATAJIBHA MIKPOBIOJIOT'TA TA BIPYCOJIOTTA
1.1. 3araabHa MikpoOioJiorist
1.1.1.1Tpeamer i 3aBaaHHsA MiKP00ioJIOTrii.

3HaueHHs] MIKPOOPTaHi3MiB B MPHUPOJIl, B TOCIOAAPUINA JISIILHOCTI JIOAUHU, B
OXOPOHI 3/I0POB'sl TA OXOPOHI HABKOJIMIIIHBOT'O CEPEAOBHIIIA.

OCHOBHI HaNpsSIMKK PO3BUTKY CY4acHOi MIKpOOIOJIOrii: 3arajibHa, MPOMHUCIIOBA,
IPYHTOBA, BOJIHA, TEOJIOTIYHA, MEAWYHA, BETEPUHAPHA, CUILCHKOTOCIOIaPChKA,
KOCMIYHA, €KOJIOTIYHA .

XapakTepucTrKa iX 3a1ad4.

[lepBrHHE NIAPO3AUIAHHA MIKPOOPraHi3MiB - €yKaplOTUYHI MIKpOOPraHi3MH —
BOJIOPOCTI, HAWMpOCTIill, IpuOM Ta MNPOKAPIOTHHI MIKPOOpraHi3Mu — OakTepii Ta
apxeOaktepii. KoHuenilisi mpoTUCTIB.

1.1.2.0cHOBHIi CTPYKTYPHi KOMIIOHEHTH 0aAKTePiaIbHOI KIITHHM.

IcToTHI BIAMIHHOCTI B OpraHizaiii JBOX THIMIB KIITHH: €yKapiOTUYHOI Ta
NPOKApIOTUYHOI.  3arajibHi  BJIACTHUBOCTI  MIKpOOpTaHi3MiB. Pi3HomaHITHICTD
MopdororiyHux GopM, Bapiallii po3MipiB, METa0OIIYH1 0COOIUBOCTI.

KiiTuHHa CTiHKAa TpaMIO3UTHUBHUX Ta TpaMHETraTUBHUX OakTepil. OCHOBHI
¢GbyHKIIT KIITUHHOI CTiHKA OakTtepiii. He3BuuaiiHl KIIITHHHI CTIHKHA apxeOakTepiil.
MikpoopraHi3mu, siKi He MalOTh KIITHHHOI CTIHKH.

3aco0u BUJAICHHS KIITUHHOT CTIHKK y OaKkTepiil B TaOOpaTOPHUX YMOBAX.

Kancynu, cnau3oBi miapy Ta 4oXJd, ix XiMiyHa OyzaoBa Ta (YHKIII.
BukopucTanHs Karncys y mMpakTUIll HAPOIHOTO TOCIOIapCTBA Ta MEAUITHHI.

[{utomnnasmaTuyHa MeMOpaHa, 0COOJIMBOCTI 11 CKJIaay, CTPYKTYpH Ta QYHKIT y
OakTepiil..

Oco6mmBocTi OyaoBu 6akTepianbHOI xpoMmocoMu. Permikars JIHK 1 cerperartis
HYKJICOi/I1B MPHU MOl KIITHH. 3B'A30K HYKJI€Oia 3 LIUTOIIIa3MaTUYHO MEMOPAHOIO
Ta il MOX1THUMH.

[To3axpoMOCcOMHi enemeHTH (IIa3Mifd, TPAHCMO30HM Ta IS-pparmentu). Ix
POJIb B TEHETUYHIN PI3HOMAHITHOCTI MPOKAPIOT.

[Ipunatku OakTepianbHOI KIITHHHU, IX KUIBKICTh 1 XapakTep pPO3MIIICHHS.
XiMiuHMM CKJIad 1 iX CTPYKTypHa opraHizamis. BiamiaHi ocobmuBOCTI OynoBu
JOKTYTUKIB TIPOKApPIOT.

MexaHi3M pyxy GakTepiil.

1.1.3.Po3MHOxkeHHs Ta AudepeHUilOBaHHA OaKTepiii.

[ToHATTS TpPO KIITUHHUKA 1UKI OakTepiil, TUMNKA BETE€TaTUBHOIO IUKIIY-
MOHOMOPGHUN, AMMOPDHUIA 1 TOTIMOPPHUN KITITHHHI LIUKIIH.

Crnoco01 po3MHOKEHHS OaKTepialbHUX KIIITHH.



Mopdomnoriune audepeniitoBands  Oakrtepiii. Enmocropum Ta  6ioXimis
ciopoyTBopeHHs. Pomu Oaktepidl, 1m0 YTBOPIOIOTH eHAocmopu. HeratwmBHa Ta
MMO3UTHUBHA POJIb MPOIIECIB CITIOPOYTBOPCHHS.

1.1.4.CucrteMaTuKa MPOKAapioT, MeTa Ta NPUHIHMNU Kaacupikanii. [TousaTTs
PO CHUCTEMATUKy IMpokapioT. Tumu 1 1im kimacudikariii. TpyaHo CTBOpEHHS
(bUTOreHETHYHOT CUCTEMH, IO BIIOOpaXy€e POJWHHI 3B'SI3KM MK PI3HUMU TpyrHaMu
IIPOKApPIOT Ta ICTOPIIO iX €BOIIOLINHOTO PO3BUTKY.

[IpaBwiia Ta MpUHIMIY KJIacudikalri.

MixHaponHui KoJeKC HOMEHKIaTypu O6akrepil. Busnaunuk bepmxu . Hotupu
OCHOBHI KaTeropii 0akrepii

1.1.5.XapuoBi norpeou MIiKpPOOpPraHi3mis Ta KYJbTHBYBAaHHSH
MiKpOOpraHi3MmiB.

[Io>)kMBHI pPEYOBHMHHU, IO BHKOPUCTOBYIOTHCA SAK BHUXIAHI MaTepiad IS
OlocuHTe3y Ta Ja00yBaHHS eHeprii. @akTopu pocTy. BITHOCHICTH MOILTY
MIKpOOpraHi3miB 1o TurnaMm xapuyBaHHs. [loain dororpodHux Ta xemoTpodHHMX
OakTepiii B 3aJeXKHOCTI BiJl CyOCTpaTiB, SKI BOHM OKHCIIOIOTh. YSIBJICHHS IIPO
TTOTPOHICTh Ta OPraHOTPODHICTb.

MexaH13MH HaJIXOJKEHHS MTO)KUBHUX PEYOBHUH Y OaKTepiaibHy KIITHHY.

[HauBIyanbHUN Ta TOMYJISIIAHAN PICT OaKTEPiil.

1.1.6.MeTa60.1i3M NPOKAPIOTHYHUX KJIITHH

[IoHATTS TpPO €HEepreTMYHUM Ta KOHCTPYKTUBHHUI MeTaOOodi3MH MIKPOOHOI
KJIITUHHU.

[lepmia Ta apyra yHikajibHa opMma eHeprii y KIITUHI

XapakTepucTuKa UEHTPAIbHUX METAa0O0IYHUX TMPOLECiB, Kl MPOXOASATH 3a
cxemamu: EmOnena-Meit'eproda-Ilapnaca, BapOypra-Jlikkenca-Xopekkepa Ta
EnTHepa-/lynoposa.

bponinas sk cmoci0 onepskaHHs eHeprii. BusHaueHHS MOHATTA OpoOaiHHS.
Eneprernuna ominka OpoJiiHHS TOpiBHSHO 3 nuxaHHsAM. Kiacudikariiss OpomaiHHS.
KarabosmiuyHi CcXeMH OCHOBHHMX THIIB OpOAIHHA: TOMO- 1 TeTepodepMeHTaTHBHE
MOJIOYHOKHCJIE OPOJIIHHS, TPOITIOHOBOKUCIIE CTUPTOBE Ta MACIISTHOKHUCIIE OPOIIHHS.

Bunu Tta MexaHism OakrtepiaibHOro (orocuHTedy . bioxXiMmiuHi MexaHi3MH
MMKIIYHOTO Ta HeuukialigyHoro ¢orocunre3y. IlosBa napyroi d¢otocucrtemMu Ta
0co0MBOCTI OoTOCHUHTE3Y L1aHOOakTepii. OCOOIMBOCTI aKyMYyJIALIil CBITJIOBOI €Heprii
rajiopUIbHUMH OaKTEPIIMH.

BusHauenHss mnpupoam TporeciB AuxaHHA. AepoOHe amxaHHsA. [{ukn
TPUKAPOOHOBUX KHUCIOT 1 OCOOJMBOCTI HMOro (PyHKI[IOHYBAaHHS y MIKpPOOpPTaHi3MiB
MIPOKAPIOTUYHOTO TUIY. By/0Ba JIaHIIOra MepeHocy eNEKTPOHIB y OaKTepiid.

HenoBHe okucieHHs. BiaMmiHHOCTI mpolecy BiJ OpojiHHS Ta aepoOHOro
nuxanHs. EHepreTnynuii 6anaHc.

BusnaueHHsT TOHATTS aHaepoOHOro mauxaHHSA. Tumm aHaepoOHOrO TUXaHHS.
Oco6muBocTi Oy/I0BM JIAHITIOTA TIEPEHOCY €JIEKTPOHIB Y (DaKyJIbTaTUBHUX aepOOHMX
OakTepiit

OcoOMuBOCTI €HEPreTUYHOTO METaloJi3My JITOTPOPHUX MIKPOOPTAHU3MIB.
3aranpHa XapakTepucTuka rpymnu JToTpodiB. OCHOBHI MPOIECH X KOHCTPYKTUBHOTO



Ta €HepreTuyHoro oOMmiHiB. DyHKLIOHYBaHHS AuXajabHOro janmiora. llommpeHHs
TTOTpO(iB B MPUPOI.

KonctpyktuBuuii oomin ¢otorpodiB. ABToTpodHa (ikcaiiss BYTIEKUCIOTH.
Huxau ApHona Ta KanbBiHa.

KoHcTpykTuBHUN 0OMiH TeTepoTpodiB. 3arajibHi 3aKOHOMIPHOCTI O10CHHTE3Y

MIKPOOpTaHi3MaMHd  MOHOMEPHUX  PEYOBMH —  IIONEPEAHUKIB  O10MOJIMEpIB
(aMIHOKHMCIIOT, MYPUHOBUX Ta MIPUMIIMHOBUX OCHOB). (OCOOJMBOCTI CHUHTE3Y
MIKPOOHOIO KJIITHHOIO OCHOBHHMX OlomoiiMepiB — OlKa, HYKJIETHOBHUX KHCIIOT,

noJricaxapu/iiB Ta NENTUOTIIIKaHy. biocuHTE3 il IiB.
B3aemM03B's130Kk KOHCTPYKTUBHUX Ta CHEPTETUIHHX MTPOIIEC

1.1.7.Po3noBCIOIKeHHSI MIKpPOOPraHi3amiB, iX y4acTb B Kpyroooiry vy
Npupoai

Po3mnoBcromkenHs Mikpoopranizmis B 6iocdepi. [IoHITTS npo eKoJIoriyHy Himry.
dakTopy, 0 BIUIMBAIOTh HA SKICHUM Ta KUIBKICHMM CKJIaJ MIKPOOPTraHi3MiB.
MikpoopraHizmu Ta OloreHHa wirpauis aroMiB. IIOHATTS mpo 00Ir peyoBUHU B
npupoi. Apianu 6akTepiil. bakrepianbHi 11eHO3H.

OO6ir azory. [lepeTBopeHHs BYTJICHBBMIITYIOUHX PEYOBUH B MPUPO/II.

bionoriuynuit uki croiyk cipku, pocdopy Ta 3aniza.

1.1.8. BuiuB ¢akTOpPiB 30BHIIHBOT0 CepeI0BUINA HA MIKPOOHY KJIITHHY

His bi3uyHUX, XIMIYHUX Ta 010JI0TTYHUX (HAKTOPIB HA MIKPOOHY KIIITHH

®opMu B3aeMOJIIi MIKPOOPraHi3MiB B MPUPOJl — CIMO103 1 HOTO PI3HOBUIU —
KOMEHCaII3M, MyTyali3M, MeTabio3. XWKauTrBo Ta mnapasutusM. I[lacuBHuil Ta
AKTUBHUM aHTaroHi3MH.

1.2. BipycoJoris

1.2.1.BioJioris BipyciB

Bipycomnoriss sik OiojoriyHa Hayka, O0O0'€eKTH 1i BHBYCHHS, 3HA4YEHHS B
CTAHOBJICHHI MOJEKyIsapHOi Olonorii. JlocarHenHs Bipycosorii B 00poThOi 3
BIpYCHUMHU 1H(DEKITISIMHU.

BusnaueHHst BipyciB, CydyacHi YSIBIIEHHS IIpO TMPHUPOJY BIPYCiB, OCHOBHI
KOHIIETIIIT po iX eBoroIit0. OCHOBHI BIIMIHHOCTI BIpYCIB BiJ] KJIITHHHUX OPTaHI3MiB.

Po3mipu BipyciB, meTroau ix BuzHaueHHA. OcCOOJHMBOCTI PO3MHOXKEHHS Ta
KYJIbTUBYBaHHS BIPYCIB.

OcHogHi Tpynu BipyciB. HomenknaTypa i kinacudikaris BipyciB. TakcoHomivHi
O3HAKHM MPEJCTAaBHUKIB HAWBAKIUBIIINX POJAWH BiPYCIB JIFOJIMHH i TBAPHUH:

1.2.2 Ximiuna npupoaa Bipycis.

BiaMiHHOCTI XIMIYHOTO CKJIaay BIpPYCIB BiJ XIMIYHOTO CKJIaay KIITHHHUX
OpraHi3MiB.

XiIMIYHMM CKJIaJl TPOCTUX 1 CKIIATHUX BIpYCIB.

[Tpupona BipycHux OuKiB. Tumu BipyCHUX HYKJEiHOBUX Kuciotr. Jlimigm 1
BYTJIEBOJIM CKJIAJHUX BIPYCIB.



1.2.3.Mopdoaorisa Ta cTpyKTypa BipyciB.

Tunu opranizauii BipioHiB. bymoBa kancupy. Tumum cumerpii, 110
BUKOPHUCTOBYIOTHCSI B OpraHi3alii Karcumy.

Bipycu Oaktepiit (6akTepiodaru)

1.2.4.MexaHi3M B3aemMojii Bipycy i KiIiTUHH

[IpoaykTuBHa iHekIisa. [ToHATTS npo BipyneHTHI Bipycu. ®a3u 1HGEKIIHHOTO
npolecy.

BiporeHnis (s13oreHnis) 1 momipHi Bipycu. JIi3oreHHa KOHBEpCIs.

MHOXHHHA JT130TeHIS.

OnkoreHH1 Bipycu Ta TpaHchopMarlisi KIiTHH.

AbGopTuBHa 1H}EKLIA Ta IpUPoa I pO3BUTKY.

Mexanizmu perutikanii npupoanux Ta HenpupogHux ¢opm JIHK ta PHK
BIpyCiB.

Oco0muBoOCTI penpoAyKilii BipyciB. Buxijg BipyciB Ta (ariB i3 KJIITHHH.

['eHeTHYH1 1 HETEHETUYHI B3a€MO/II1 Mk BIpyCaMH .

[MuronaTnunuii MexaHi3M Jii BipycCiB Ha KJiTUHY. lluTomaTroreHHa peaxiis
KJIITUHU Ha

BIpYCHY 1H(EKIIIO.

3axucHa peakilis KJIITUHMA Bia BipycHoi iHdekuii. [Ipupona intepdepoHis 1 ix
BJIACTUBOCTI.

[nsxu nepenayi BipyciB Ta npodiIakKTUKA BIPYCHUX 1H(EKITIN

2. BIOXIMIA

2.1.Biaku

bynosa aminokucnoT. Ctepeoizomepisa. Knacudikaiiis aMiHOKACIOT Ha OCHOBI
xiMiyHOi OyaoBu R-rpyn Ta ix mnonspHocTi. KuUCIOTHO-OCHOBHI BJIACTHBOCTI
aAMIHOKHCIIOT.

biomoriuni ¢ynkmii OinkiB. Kmacudikamis OinkiB. Metoau BHUIIICHHS Ta
ouncTku OuKiB. Di3uKo-XiMiyHI BIAacTUBOCTI OinkiB. CTpyKTypHa Oprasizaiis
MOJIEKYJ OLIKY: TIepBUHHA, BTOPHUHHA, TPETUHHA Ta YETBEPTUHHA CTPYKTYypu. Metoau
BHU3HAYCHHS aMIHOKHCIIOTHOI TTOCIITIOBHOCTI B Oiikax. XapakTepuctuka HiOpuisspHuX
OinkiB. [J-, [J- KepaTUHU, KOJIATEH, €JIACTUH. 3arajibHa XapaKTEPUCTHKA TIOOYISIPHIX
o1inkiB. ['emoro0iH.

2.2. MdepmeHTH

Knacudikamis 1 HoMeHknatypa ¢depMeHTiB. XiMiuHa HOpUpoaa (PEepMEeHTIB.
bynosa mosnekysn hepMeHTiB.

MexanizmM ¢pepmeHTaTUBHOrO Kartamnizy. KiHeTuka (epMeHTaTMBHUX peakiliil.
Piusuns Jl.Mixaenica — M.Menrten, ['.JlaitnyiBepa — Jl.bepka, ¢i3uyHuii 3mict
KOHCTaHTH Mixaenmica. AKTUBHICTh (GepMEeHTIB Ta (akTopu, IO ii BU3HAYAIOTH.



AxTuBYBaHHS 1 1HTiO1I0BaHHS (hepmeHTiB. [HriGiTOpu: 060pOTHI 1 HEOOOPOTHI. TUNHU
1HT10110BaHHS ()EPMEHTIB: KOHKYPEHTHE, HEKOHKYPEHTHE Ta PEeTPOIHT101F0BaHHSI.
Perymsiis akTuBHOCTI (pepMEHTIB.

2.3.Bitaminun

Knacudikamis BitamidiB. JXupopozuwmnHi Bitaminu: rpyn A, E, K, I, ix
OiosoriuHa poJsib Ta OynoBa. Bomoposuunni Bitaminu: PP, P, C, H ta rpynu B, ix
OioJioriyHa poJib, Oya0Ba.

2.4 HykJ1€THOBI KMCJI0TH

[TypunoBi Ta mipUMiAMHOBI a30THCTI OCHOBU. bionoriuna ¢yskmis JIHK.
bynosa JIHK: mnepBuHHa, BTOpMHHA Ta TpeTUHHA CTPYKTypu. Dizuko-xiMmiuHi
srnactuBocti JJHK. JIHK Bipycis. IHK Gakrepiii. [lopiBasannua JJHK mpokapioTiB Ta
€yKapioTiB.

biocunTes IIypHUHIB. biocunres 1PUMIIUHIB. biocunTes
JI€30KCIpuOOHYKICOTUAIB. Perysiis 61ocuHTe3y HyKIeoTHaAIB. DepMEHTH peruTiKailii.
Mexanism perurikamii JJHK B 6akTepisix Ta eykaplOTUYHHUX KIIITUHAX.

Crpyktypa 1 BunactuBocti PHK-momimepaszu. MexaHi3M  TpaHCKPUIIIIII:
3B’si3yBaHHA (EPMEHTY 3 MAaTpHUIICI0, IHIIallisl Ta CJIOHTalis, TepMIHAIls Ta
BUBUIbHEHHS epMeHTy, ao3piBanHs PHK-Tpanckpunris.

2.5.MeTa60J1i3M OinkiB

3aranpHl HUIAXM OOMIHY AaMIHOKHMCJIOT: TpaHCAMiIHYBAaHHS, J€3aMIHYBaHHS,
peakuii JgexkapOokcuitoBaHHs. KiHIEBI NpoayKTH a3oThcToro oOMiHy. biocuHTes
CEYOBHHH.

AkTHBaLisg aMIHOKACTOT 1 yTBopeHHs1 amiHoauun-TPHK. Ctpykrypa Ta QyHkiii
pubocom. MexaHi3M TpaHCHAIIi: 1HIIIALS TPAHCHALIL, €JIOHTAIlls MOJIMEeNTHIHOTO
JAHIIOra, TepMIHAI[IS TPAHCIIALI].

2.6.ByraeBoau

bionoriuna pons ByrmeBoaiB. bymoBa Ta kmacudikaiiis — BYIJIEBOJIB.
Crepeoizomepist Ta TayToMepis MoHocaxapuaiB. OKpemi MpeCcTaBHUKH MOHO-, OJIITO-
Ta ToJjIicaxapumIiB.

XiMI4HI BJIACTUBOCTI BYTJIEBOJIB: peEakilii MOJyaleTadbHOTrO0 T1IPOKCHILY,
TIAPOKCUIIBHUX TPYI, OKHWCHEHHS Ta BITHOBJICHHS. MeTabomi3M TepeTBOpEHHS
BYTJIEBO/1B. AHaepoOHe MepeTBOPEHHs ByrieBoaiB. CriupToBe OpOIIHHSL.

AepoOHe nepeTBOpeHHs BYIJeBOAIB. LMk Tpu- 1 TukapOOHOBHUX KUCTOT (LUK
Kpebca). AmnoromiuHuii (NEHTO3HWM) LMK OKHUCHEHHS BYTrJeBOJIB. biocuHTes
BYIJIEBO/IB. [ IFOKOHEOTeHe3. Y TBOPEHHS BYIJIEBO/IIB B Mpoliecax (POTOCHHTE3Y.

2.7.Jlimian

Bumi  kupnHi  kwcnmotu.  HeitpanpHi  Jimiau:  TPlamWITTIEPOIH, €TEpH
xoJiectepony, riikomimian. @ocdomimiau. CiarominIu

AKTHUBAIlIS JKUPHUX KHUCIOT. [B-OKMCHEHHS KUPHHUX KHUCIOT. EHepreTnyHuit
OaJlaHC OKMCHEHHS KHUPHHUX KHUCJIOT. biOCHHTE3 HACMYEHUX Ta HEHACUYEHUX >KHUPHUX
KHCJIOT.



Metabonizm docdominmiais. biocunTe3 xomnecrepomy. Perynaumis Mmerabomizmy
JIITITIB.

Ckmag 1 OynmoBa Oionoriynux wmemOpan. Dynkuii OionoriuHux memOpaH.
AcumeTpiss MeMOpaH.

2.8.bioeHnepreruxa

TkanuHHe nuxaHHsA 1 OiojoriyHe okucHeHHA. OxucHe dochoprnoBaHHs 1
TVXaJTbHUN KOHTPOJIb.

doTocHHTE3 B EYKApIOTHYHUX KIiTHHAX. @OOTOCHCTEMH XJIOPOILIACTIB.
doToCcHHTE3 y MPOKAPIOTIB.

2.9.'opmonn
3aranpHa XapakTtepucThka TOopMOHIB. Kiacudikaris Ta OiojoriyHa s
ropmoHiB. ['opMoHu TBapuH 1 qroAuHA. MexaH13MH [Iii TOpMOHIB. DITOTOPMOHH.

3. TEHETUKA
3.1.3arajqbHa reHeTuka
3.1.1.®opmajibHA TeHEeTHKA

3nauenns poOiT [\Mennmens y ¢dopmyBaHHI METOAOJOTIi TE€HETHUKH.
3aKOHOMIPHOCTI ~ yCHaJKyBaHHS  TpPH  MOHOTIOpUIHUX  Ta  MOJNITIOPUIAHHUX
CXpellyBaHHSAX. YMOBH, $5KI 3a0e3MeuyloTh Ta JIMITYIOTh BHKOHAHHS 3aKOHIB
I""Mennens. BigxuieHHs BiJ TUIIOBUX YHCEIBHUX CITIBBIIHOIICHH MPH PO3IICTUICHHI
Ta IiX MpUYMHU. B3aemopis HealelbHUX Ta HeajedbHUX TreHiB. OcoOJMBOCTI
yCMaJKyBaHHS  KUIbBKICHMX O3HaK. CTaTUCTUYHI TNPUYUMHU  BIOXWICHb  BIJ
BcTaHOBJeHUX ['. MeHeneM 3aKOHOMIPHOCTEN PO3ILIEIIIICHHS.

3.1.2.XpomocoMHa Teopisi cIagKOBOCTi

Kapiotun. I'enetuuna posnb MiTo3y 1 Meiio3y. OcoOnMBOCTI caAKyBaHHS IPH
HEPETYISIPHUX TUIAX CTATEBOTO POSMHOXKEHHS.

Cratp Ta craTeBl O3HaKd. TUNM XPOMOCOMHOTO BHU3HAUEHHS CTaTi.
VYcemankyBaHHS O3HAK, 3YCIUICHUX 13 CTATTHO, 3QJICKHUX BiJI CTaTi Ta OOMEXKEHHUX
cTarTio. Hepo3Xo/UKeHHs CTaTeBHX XpPOMOCOM, T€HETHYHI Hachiaku. ['pynu
34UEIJICHHS TeHIB Ta KpocuHroBep. [IpuHInmm mo0yn0BU reHeTUIHUX KapT €yKapioTiB.
HuTonoriyHi kaptu XpomMocoM. DakTopu, M0 BIUIMBAIOTH HA YACTOTY KPOCHHTOBEPY.
Oco0mMBOCTI CMaaKyBaHHS TMPH I[MUTOIIA3MATUYHOT CragkoBocTi. CropaBkHS Ta
HECTIpaBXHS  [MTOIJIa3MaTH4YHA  CHAAKOBICTh.  lluTomnmazmaTudHa  4YoJIOBiYA
CTEPUWIBHICTb Ta ii MPAKTUYHE BUKOPUCTAHHS.

Knacudikauis tunis MinauBocTi. opmyBaHHSI O3HAK K PE3yibTaT B3a€EMOJIL
IreHOTUITY Ta (paKTOPIB CepeloBUIIA. XapaKTepHl pucH MOIU(DIKAIIHHOT MIHIUBOCTI.
Metoau BuBueHHS MoaudikaiiitHoi MiHIMBOCTI. KomMOiHATHBHA MIHJIMBICTD, 11 POJIb Y
eBOJIIONIT Ta cenekuii. MyTalliiina MiHIUBICTh. BU3HaueHHs Ta Kinacudikaiii MyTalii.
Myrtamii 3MiHE 4uciaa Ha0OpiB XpomocoM (reHomH1 Mmytamii). OcobiuBoCTI



TeHETUYHOTO aHamizy y mnoiimioiniB. AnHeymnoinii. XpoMocoMmHI mnepedyaoBH.
Knacudikamiss TeHHHX MyTalid 3a MOJIEKYJSIPHUM MeXaHi3MoM. MonekynsapHi
MEXaHI3MU BUHUKHEHHS ACSIKUX TeHHUX MyTamiid. Pi3uyHi, XiMiyHI Ta O10JI0TIYHI
MyTareHu: Kiacugikailis, 0COOJIMBOCTI Ta MeXaHI3MU Jii, TEHETUYH1 HACII1IKH.

3.1.3.'eneTnka nmomyJisiuii

['eneTtnka mnomymsamid 1 i1 3HAYGHHS UISI MEIUYHOI TEHETHUKH, CEJICKIIii,
BUpIIIEHHS Mpo0iieM 30epexeHHs: reHoponHay 1 0iochepu. 3akon Xapai-BaiinOepra ta
Horo mpakTWyHe BHUKOpUCTaHHA. llomynsiiss — elleMeHTapHa OJMHMIIS E€BOJIIOLIT.
['eHeTnyHa reTEPOTreHHICTh Ta TEHETHYHUIN MOTIMOP(13M NPUPOIHUX MOIYJISALIIHN.

3.2.MoJiekyasipHAa TeHeTHKA

3.2.1.Moaeky./sipHa opraHizauisi reHeTHYHUX NpoLeciB

HyxseiHoB1 KUCHOTH K HOCIi reHeTnyHoi 1H(popmartii. CTpykTypa HyKJI€THOBUX
kucioT. [lomimopdizm  mopagiiinoi  cmipam  JHK. Haacmipamizamis  JIHK,
Tornoizomepazu. Makpomosnekyisipaa crpykrypa PHK. ®ynkiii PHK B kmiTuHi.

3aranpHUN MPUHIKIT OpTaHi3allli reHeTuyHoro marepiany. OcobnuBocti Oya0BH
Karcu/iiB 1 yIakoBKa T€HETHYHOI0 Marepiany Ha mpukiaal Oakrepiodarie T4 Ta A.
[TIpocTopoBa opranizaiiis 0akTepiaabHOTO reHoMy. PiBHI KOMMIakTHU3allii TeHETUIHOTO
MaTepiany y eykapioT. Tumu HyKJICOTHIHHX MOCHIIOBHOCTEH, IO TPAIUISIOTHCS B
reHOMI eyKapior.

Crpykrypa 1 ¢yHKIli reHa. DYHKIIOHATBHUN Ta PEKOMOIHAIIMHUI KpuUTepii
anemizmy. [{uc-tpanc tect. BuBuenHsa OioximiuHO1 QyHKIIi reHa. KoHuemnuist «oauH
I'eH - OANH (pepMEHT» Ta 11 NOJATBIINI PO3BUTOK. | eHEeTHUHUI aHali3 KOJOHY.

[Tozaxpomocomui (aktopu cnankoBocti. Krnacudikamis mnasmia. ['pynu
HecymicHOCTI miasmig. Kon'toratuBHi miasmigu. Poib ma3mia B €BOJIOLIT OaKTepiil.
Mo6inpHI reHeTnuH1 eneMeHTH (IS-ememenTn OakTepiii, HOMEHKIaTypa Ta OyAOBa,
nepemimieHds). TpaHCMO30HM eykapioT, iX CTPYKTypHI Ta (yHKIIOHAIBHI
0COOJIMBOCTI, MEXaHI3MH TpaHcIo3uilii. PerpoTpancno3onu eykapior. Perporenu.

Cucremu pectpukiii 1 Mmogudikaiii y 6akrepiit. Peaxiii npsimoi pemnapaii JJHK.
dortopeaktuBailisi, poiab y pemnapamii JHK-metun-tpanchepas ta JJHK-miras.
Excumsiiina penaparmis. Eranmm  excrusiiiHoi  pemaparii.  [locTperuikaTuBHa
(pexomOiHarriitHa) pemapartis. Penapaifis MOMUJIKOBO CHapeHUX HYKJICOTHUJIIB.
Pemnapartis nsonutkoBux po3pusiB y JIHK. PenapatuBni nporiecu, 1o iHIyKyrOThCS.

3aranpHa XapakTepucThka mnponeciB perutikauii. Etanm permikamii JJHK.
Oco06aMBOCTI peruIiKaiii XpoMOCOM €yKapior.

['enernuna  pexkoMOiHauiss y  mpokapior.  Kod'toramisi,  cekcaykiis,
TpaHchopMmallisi, TPaHCAYKIs Ta TpaHcekuis OakTepiid: eranu, TEeHETHYHE
KapTyBaHHs 3a ix jgonoMororo. Ilnsxu reHeTHyHOi pekomOiHaIli y eykapiorT.
MonekynasipHi MexaHI3MH  pekomOiHaiii. Mojenb TroMoJIoriyHoi  pekomOiHali
P.Xomnines. Caitr-cnenudivyna pekoMOiHaIis.

3.2.2.Mexani3mu peaJtizauii reHeTu4aHoi ingopmairii

Tpanckpuniisi. Tpanckpunron. Etanu tpanckpumii. [IpomnecuHr nepBUHHUX
TpaHCKpUNTIB. TpaHCCIUTaiicuHr. AnbTepHATUBHUN crutaiicuHar. Tpancinsiis. bynosa
pubocoM MpokapioT Ta eykapioT. DYHKIIOHAJbHI aKTUBHOCTI Ta (DyHKLIOHAIbHI



ik pubocom. Etanm Tpancmsmii. PiBHI perysiroBaHHS aKTUBHOCTI TEHIB Yy
mpokapiot. PerymoBanHs (yHKITIOHYBaHHS JAKTO3HOTO Ta TPUNITO(AHOBOTO OTICPOHIB
E.coli. Tunn renetn4yHoi perymsanii poboTu omepoHiB. Oprasizaifisi peryasTOpHUX
JTIJISHOK  TEHOMa Yy €YKapioTiB  Ta  PEryjdioBaHHS  TPAaHCKpHUIII  Ta
MOCTTPAHCKPHUIIIIHHOTO MPOIIECHHTA B €YKapioT.

3.2.3. 'eHeTHKa sIK TEOpPEeTUYHA OCHOBA ceJleKliil Ta 6ioTexHoJI0Tii

['eHeTHKa SK TEOpETHMYHA OCHOBA cejekilii. JIoCATHEHHs CBITOBOI CeJeKIi Ta
YCHIXHW BITYM3HSIHUX CEJICKIIIOHEPIB Y CTBOPEHHI HOBUX BUCOKOIMPOAYKTUBHUX IITaMIB
MIKpOOPTaHi3MiB, COPTIB POCJIMH 1 TOpiA TBapHH. MeTa Ta METOAOJIOTisl TeHETHYHOI
imkenepli. OCHOBHI HampsiMM TEHETUYHOI 1H)KEeHepil MIKpOOpraHi3MiB, POCIHH Ta
TBapUH.

4. 3ATAJIBHA BIOTEXHOJIOI'TA

4.1. IlinrotoBka Ta cmocoOum peasizanii MikKpoOHOro BHPOOHUYOIO
OiocuHTe3y.

[IpyHIMNIOBa TEXHOJOrIYHA cXeéMa OlOTEXHOJOIYHOro mporecy. Tunu cramii
010TEeXHOJOTTYHUX BUPOOHULTB. [lepeadepmenTaiiiiiti npoecu.

[linroToBKa MOXUBHUX CEPEAOBUII /i1 BUPOOHUYOTO OIOCHHTE3Y: 30€piraHHs
Ta JO03yBaHHS KOMIIOHEHTIB TMOXWBHOIO CEPEAOBHINA, CIOCOOM CTepuii3alli
MO>KUBHUX CEPEOBUILI.

OpepkaHHd TIOCIBHOTO Mareplagy JJid IOBEPXHEBOrO Ta INIMOWHHOIO
KyJIbTUBYBaHHA. My3eliHl KyJIbTypH, poOoul mapTii mramiB-npoayueHTis bAP.

[ToBepxHeBuit Ta TIMOMHHUNA CcHocoOM KynbTuBYBaHHS. Ilepioguunuii Ta
OesnepepBHUil  Tporieck  OiocwHTE3y. (OCOONMMBOCTI, TIepeBard, HEIONIKHA IIPU
orpuManHi BAP.

4.2. MaTteMaTU4Hi Mo/1eJii pOCTOBUX Ta 0i0CHHTETHYHHMX MPOLECIB.

[lepiognune KyabTUBYBaHHS 1 Horo rpadivHa iHTeprpeTallis. ba3oBi kiHeTHYH1
MOKa3HUKUA MEPIOJUYHOr0 KyJIbTHUBYBaHHA. [IMTOMa MIBUAKICTE POCTY, €KOHOMIYHI
Koe(ilieHTH, BUXig OiloMacu, CTyMiHb BUKOPUCTAaHHA CyOCTpary, HMPOIYyKTHUBHICTb
OlocuHTe3y, (hi3loNoOriyHa LIHHICTH cyOcTpary. PiBHsHHS MoHo, Momo-
[epycanimMcbKoro.

ba30Bi kiHETHYHI MOKa3HUKU Ta MAaTEMAaTHYHI MOJEJI HamiBOE3MepepBHOTO Ta
Oe3rnepepBHOro pexXUMiB KynbTHUBYBaHHA. Kiacudikaiiiss O6e3nepepBHUX CUCTEM Ta
METOAM KepyBaHHS HUMHU. XEMOCTaTHI, TypOiOCTaTHI Ta 1HII CHCTEMH KEPYBaHHS
Oe3repepBHUMU TIpoIiecaMu 010CUHTE3Y.

4. 3.1IpyHUMIM Ta THUINOBI TEXHOJIOTiYHiI pilleHHs] BU/IJIEHHS WiJbLOBHX
NPOAYKTIB OioCHHTE3Y.

OOrpyHTyBaHHS Ta BUOIp CrIOCOOIB BUIIICHHS B 3aJIEKHOCTI BiJl XapaKTEPUCTHK
MPOAYKTY Ta MicCIsl HOTO JIOKaJIi3alii.

CnocoOu KOHIIEHTpYBaHHsI OloMacu: BiACTOrOBaHHS, (JoTallis, oCa)KCHHS B
MOJII IITYYHO CTBOPEHUX T'PaBITALIITHUX CHUJI.



Crocobu po3auieHHss TBepAOi Ta piakoi (a3 KydabTypadbHOI PIAMHU:
GinbTpyBaHHs, UeHTpUudyryBanus, cemapyBanHs. [lomepeans oOpoOka KIITHHHHX
cycriensiil. EkcTpakiist iap0BOro npoaykry.

MemOpanni MeTonm: Jianmi3, enekTpoxaiamis. bapomemOpanHi crocoOu:
MiKpodiabTpalis, yiabTpadiibTpaliis, 3BOPOTHUH OCMOC.

Metonu ocajkeHHs ~ OUIKIB: OpPraHIiYHMMHM  PO3YMHHHUKAMHU,  COJISIMH,
BuOipkoBoto pH-Ta T-AeHaTyparli€ro, B 130€1EKTPUYHINA TOYIII.

Po3ineHHs Ta OYMIEHHS IPOAYKTY METOAaMH acopOIIii.

4.4.0OTrpuMaHHs KiHleBOi (pOpMH NPOAYKTIB OiocHHTE3Y.

CraGimizamist mpoaykty. HamoBHIoBai Ta ctabinizaropu akTHBHOCTI BAP.

TepMouyTiuBicTh NpoayKTiB OlocuHTE3y. C(CmnocoOu CymIKH MPOAYKTIB.
Bakyym-BuCylyBaHHs, po3Nujiooya Ta cyOmiMariiiHa cymika. Bubip cmocoOy B
3aJIE)KHOCTI BiJI XapaKTEPUCTUK CYOCTaHIII1, [0 BUCYIIY€ETHCS, Ta BUMOT JIO TOTOBOTO
MPOIYKTY.

ToBapni popmu npoaykTiB OiocuHTe3y. DacyBaHHs, MaKyBaHHs, 30€pIraHHs.

KoHTponb y BUpPOOHHUIITBI MPOAYKTIB Ol0CMHTE3y. Buau KOHTpOIIO, TOYKHU
KOHTPOJIIO, SIKICTh MPOYKITIi.

4.5.0c00MBOCTI TpaAUIiHHUX TEXHOJOTiH OTPUMaHHS PI3HUX Tpyn
0i0J10TIYHO-aKTUBHHUX PEYOBHH.

3aranpHa XapaKTepUCTHUKA TEXHOJIOTIT OUIKOBO-BITAMIHHUX KOHIICHTPATIB
(bBK). OcHOBHI IpoIylIeHTH, OCOOJIMBOCTI BUPOOHUIITBA Ta BUJILJICHHS MPOIYKTY.

OcoOMMBOCTI TEXHOJIOTIT OTpPUMaHHS OpPraHiYHUX KHUCJIOT. TEeXHOJIOT1uHI
MIPUHITUTIN, BUAN TOBAPHUX (HOPM.

Mikpo610JI0T14HUI CITOCIO OTPUMaHHS aMIHOKHUCIIOT. OCOOIMBOCTI NPOAYLIEHTIB
Ta TEXHOJOTTYHUX PEXKUMIB.

Mikpo06iosioriune  BUPOOHMITBO  (pepMeHTHUX  mpemnapaTiB.  Crnocobu
KyJIbTUBYBaHHS MPOIyIIeHTIB. HoMeHkaTypa, akTUBHICTh IIJTbOBUX MPOIYKTIB.

OcoOMuBOCTI TEXHOJOTIi OTPUMAHHS aHTUOIOTHKIB MIKPOOHHUM CHHTE30M.
3aJIe)KHICTh TEXHOJIOTTYHOT CXEMH BiJl TMPU3HAYCHHS IIIJTbOBOTO MPOIYKTY.

5.NPOLECH I AITAPATHU BIOTEXHOJIOI'TYHUX BUPOBHUIITB

OcCHOBHI 3aKOHM TIEPEHOCY TemoBOi eHeprii. 3akoH dDyp’e. 3akoH HproToHa-
Pixmana. Kputepii TemioBoi Ta rigpoamHaMiuHoi mofioHocTi. PiBHsnus Has’e-
Crokca.

TennooominHi anaparu. OcHOBH po3paxyHKy. KOHCTpyKIIii Term1000MiHHHUKIB.

OpHokopriycHl Ta 0araTOKOPITYCHI BHIIApHI YCTaHOBKU. MartepiaJibHUil Ta
TerioBuil 6anancu. KoHCTPyKIIil BUITapHUX armapariB.

Marepianpauii Ta TemnoBuil Oamancu. Konctpykimii cymapok.BmactuBocTi
BOJIOTHX Ta3iB.



®inprpyBanHa. OcHoBHe piBHAHHA (QUIbTpyBaHHA. DUIBTpyBaHHSA MpH
MOCTIMHOMY TUCKY 1 MOCTiiHIN mBUAKOCTI. KoHcTpykuii QinbTpiB.

Hentpudyru. OcHoBu po3paxyHky. KoHcTpykiii neHTpudyr.

3mimryBau Juisl piikux cepeaoBuin. KoHCTpyKIli mepeMilnyrouux MPUCTPOIB.
Po3paxyHOK MOTYKHOCTI, III0O BUTPA4Ya€eThCsl Ha mepeminryBaHHs .IlepeminryBaHHs y
dbepmenTepax.

Konctpyxkiii pepmentepiB. OCHOBH po3paxyHKy GhepMEHTEPIB.

Macomnepenoc. 3akonun @ika. PiBHOBara B mporecax MacONEpeHOCY. 3aKOH
I'enpi. 3akon Payns.

[Toni6HicTh MacooOMiHHUX mporieciB. Kpurepii momioHOCTI. MacooOMiH y
depmenTepax. OcobnuBocTi MacooOMiHYy y depmeHTepax. PiBHSHHS MaTepialbHOTO
OanaHcy epMeHTepa 3a KUCHEM.

[leperonka Ta  pektudikamis. OcobauBocti mpoueciB.  KoHcTpykiis
pexkTudikauifHuX KOJI0H. MartepianbHUil OanaHc peKTU(IKalli.

AOcopOuig. Marepianbauii 0ananc abcopoepa. Koncrpykuist abcopoepis.

Excrpakuis. KoHCTpyKIisl piIMHHUX €KCTpakTopiB. OCHOBHU pO3pPaXyHKY.

MeMmOpanHe KOHIIGHTpYBaHHsI Ta po3auieHHs. Kiacudikamis meMmOpaHHUX
IIPOLIECIB.

KoHcTpykiiiss MeMOpaHHUX ariapaTiB.
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IV. PEUTUHI OBA CUCTEMA OITHIOBAHHSI BCTYITHOI'O

BUITPOBYBAHHAA

1. TTouaTkoBHl PEHTHHT abITypi€HTa 3a €K3aMEH PO3PAXOBYETHCS BUXOMASIYH i3
100-6anpHoi mkanu. [Ipy BU3HAYEHH] 3arajibHOTO PEUTHUHTY BCTYNMHHUKA MMOYATKOBUM

pelTHHT 3a ek3aMeH nepepaxoByercst y 200-6anbHy mIKaly 3a BiJMOBIAHOIO TaOJIUIIEIO
(m.4).

2. Ha ex3ameHi aOiTypi€eHTH TOTYIOThCS JIO YCHOI BIJINOBIJII Ha 3aBIaHHS
€K3aMEHaLIHHOTO OiIeTy.

KoxHe 3aBIaHHS KOMIUIEKCHOTO (paXOBOTO BCTYITHOTO BHIPOOYBaHHS MiCTHUTh
TpU TeopeTHyH1 nuTaHHA. KoxHe 3 MepuiMx IBOX MHUTaHb OIIHIOETheS y 33 Oanu 3a
TaKUMH KPUTEPISIMHU:

BinpHe BO0OMIHHS TEOPETUIYHUM MaTepiajioM, Ja€ YiTKY BIJIMOBIIb,
CIIPOCTOBYE BC1 3aIepeUCHHS

BosnoiHHS TEOpETUUHUM MaTepiajioM, 3HA€E NPOHIEHE IPYHTOBHO,
BI/IMOBIJa€ BIIEBHEHO, HAWBAXKJIMBIII TUTAHHS PO3B’S3YE,
BHUPAXAETHCS SICHO i YITKO

3Hae npoiieHe 100pe, ale BIAMOBIb> PO3BUBAE HE 30BCIM TOYHO, Ha
IIMTaHHS BIJTOBIIA€ 1HO/II HE BUIbHO, TOBOPUTH ITOBTOPIOIOYHUCH
Posywmie 1 3Ha€ Bce poiiieHe TO0CUTh J100pe, BIAOBIIa€ HETOYHO, ajle
MIPOITYIIIEHE 3Taaye JIETKO, TP MUTAHHIX YTPYIAHIOETHCS,
BUPAXKAETHCS HETOYHO ¥ HESICHO

3Hae nocepeHbo, po3yMi€ OaraTo 4oro HeACHO, BIMIOBIIAE 3
ITOMHUJIKAMU 1 Ka)K€ 3ay4eHE HaIam sITh

Bianoiae He BiANOBITa€ yMOBaM

Kpurepii oninroBanusa Bianosiai Ha 3 nutanHs oltery (34 6aam):

BinbHe BoI0MIHHS TEOPETUYHUM MaTepialioM, Ja€ YiTKY BiJIIMOBI/Ib,
CIIPOCTOBYE BC1 3aMepEeUCHHS

BomnoniHHS TEOpETUUHUM MaTepiajioM, 3HA€E NPONIEHE IPYHTOBHO,
BIJIMOBIA€ BIIEBHEHO, HABAXKIIMBIIII TUTAHHS PO3B’S3YE,
BUPAXKAETHCS SICHO U YITKO

3Hae npoiieHe 100pe, alie BIAMOBIIb> PO3BUBAE HE 30BCIM TOYHO, Ha
MMATAHHS BIJMOBIAA€E 1HOII HE BIILHO, TOBOPUTH MOBTOPIOIOUHCH
Po3ymie 1 3Ha€ Bce mpoiiieHe T0CUTh 100pe, BIAMOBIIa€ HETOYHO, alie
IPOITYIICHE 3rajlye JIETKO, MPU MATAHHIX YTPYIHIOETHCS,
BHUPAXKAETHCS HETOYHO ¥ HESICHO

3Hae nocepeHbo, po3yMi€e OaraTo 4oro HEACHO, BIJMIOBIIAE 3
MMOMUJIKAMU 1 KaXKe 3aydeHe HamaMm siTh

He 3nae BigmoBiaeit

31-33 oanu

28-30 OaiiB

-25-27 6anun

-21-24 6amniB

- 20 6amiB

- 0 GamB

32- 34 Gamu

28-31 OaniB

25-27 bamm

21-24 GamniB

- 20 GaniB
- 0 GamB



3. Cyma OaniB 3a BIANOBIAI Ha €K3aMEHI MEPEBOJIUTHCS 0 E€K3aMEHAllHOT
OLIIHKH 3T1IHO 3 TaOJIMIEIO:

banu Ouinka
100...95 BigminHO
94...85 Jlyxe noope
84...75 Jlobpe
74...65 3a10BIJILHO
64...60 JoctatHbO
Mente 60 HezanoBinbHO

4. Cyma 6aitiB 3a BiJNOBIJII HA €K3aMeH1 niepeBoauThes 10 200- GaabHOT MIKamu
3T1JHO 3 TaOJIULEIO:

Tabmuiis BiAMOBITHOCTI OIIHOK peiiTHHTOBOI crcTemy omirtoBanas (PCO, 60...100) 6amam 200-6ansroi mkanmm (100...200)

Orinka banun Orinka bamu Orinka Baiu Orinka bamu
PCO 100...200 PCO 100...200 PCO 100...200 PCO 100...200

60 100,0 70 125,0 80 150,0 90 175,0
6l 102,5 71 127,5 81 152,5 91 177,5
62 105,0 T2 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




V. IPUKJAJ] EK3AMEHAIIIHHOI'O BLIJIETY
®opma Ne H-5.05
HanionanbHuii TexHiyHMii yHiBepcuTeT YKpaiHu

«KniBcbknii nosirexniynmii incrurtyt imeni Iropst Cikopcbkoro»

(moBHEe HallMEHYBaHHS BUIIIOTO HaBYAIBHOIO 3aKJIafy)

OcBiTHi# CTYIIIHB ooxmop ¢hinocoii
CremiaibHICTh 162 biomexwnonoeii ma 6ioinicenepis
(Ha3Ba)
Hauanpha qucnuriina Bemynnuii icnum

EK3AMEHALIIAHUI BLJIET Ne

1. Humannsa 1

2. llumanns 2

3. lumanns 3

3aTBEpAKEHO

L7 =
T/ 0

["apaHT OCBITHBOI IpOTpamMu Haranis 'OJIYB



