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3AT'AJIBHA MIKPOBIOJIOI'TA TA BIPYCOJIOI'TA

IIpenmer i 3aBpanns MikpooOioJorii.

3Ha4YeHHS MIKpOOPTraHi3MiB B MMPUPO/Ii, B TOCTIOAAPYIN TIsITLHOCTI JIFOJUHHU, B OXOPOHI 3I0POB'Sl TA OXOPOHi
HABKOJIMIIHBOTO CEPEIOBUIIIA.

OcHOBHI HampsSMKH PO3BUTKY CY4YacHOI MIKpOOioJorii: 3arajgbHa, MPOMHCIIOBA, TPYHTOBA, BOJHA,
reoJIOTiYHa, MeIMYHa, BETEPHHAPHA, CLICHKOTOCIIOIapChKa, KOCMiYHa, EKOJIOTIYHA .

XapakTepucTuKa ix 3a1ay.

[lepBuHHE TiAPO3MITICHHS MIKpOOPTaHi3MIiB - €yKapiOTWYHI MIKpPOOPTaHi3MH — BOJIOPOCTi, HAMMpoCTiMIi,
rpubu Ta MPOKapiOTUYHI MIKpOOpraHi3Mu — O6akTepii Ta apxebakTepii. KoHmenitis mpoTucTis.

OCHOBHI CTPYKTYPHi KOMIIOHEHTH 0AKTePiaJIbHOI KJIITHHU.

IcroTHi BiAMIHHOCTI B oOprasi3amii JBOX THIIIB KJITHH: €yKapiOTUYHOI Ta MPOKapiOTHMYHOI. 3arajibHi
BJIACTUBOCTI MIKPOOPTaHi3MiB.

3araipHa XapaKTepUCTHKA MpPOKapioTiB. PisHoMmaHiTHICTE Mopdororiunux ¢opm, Bapiamlii po3Mipis,
MeTaboIIiuHI 0COOIUBOCTI.

KniTiHHa CTiHKa TpaMIO3UTHBHUX Ta TpaMHEraTHBHUX Oakrepid. OCHOBHI (yHKIIi KIIITHHHOI CTiHKH
OakTepiii. He3Bu4aiiHi KJIITUHHI CTIHKH apxeOakTepiil. MikpoopraHi3MH, siKi HE MalOTh KJIITHHHOI CTIHKH.
3aco0u BUaICHHS KIITUHHOI CTIHKH Y OaKTepiil B JaOOpaTOPHUX YMOBAX.

Kancynu, cnu3oBi mapu Ta 4oxiu, iX XimiuHa OymoBa Ta (yHkuii. BukopucranHs Kamncyn y MpakTHIl
HApOJHOTO FOCHOJAPCTBA T4 METUIIHHI.

[uTomnazmatnyHa MeMOpaHa, 0cOOIUBOCTI 11 ckilany, CTPYKTYypHU Ta PYHKIIIT y OaKTepii..

OcobmmBocti OymoBu OakTepianbHOi xpoMocomu. Perumikaris JIHK i cerperamiss HyKJICOTTIB TpH MOMLT
KJITHH. 3B'A30K HYKJIEOi/1a 3 IUTOMIa3MaTUYHOI MEMOPaHOIO Ta 11 MOX1THUMH.

[lo3axpoMocoMHi enemenTH (MIa3Migu, TpaHCTo3oHM Ta IS-dparmentu). Ix poms B TreHerwuHiii
PI3HOMAaHITHOCTI IMPOKAPIOT.

[Tpunatku GakTepiaibHOI KIIITHHH, iX KUIBKICTB 1 XapakTep po3MimeHHs. XiMIuHUHN cKian 1 iX cTpyKTypHa
opranizanisi. Bigminai oco0auBOCTI 0yI0BH [KTYTHUKIB IPOKAPIOT.

MexaHi3M pyxy OakTepiii.

Po3mHo:kenHs Ta 1depeHuitoBaHHs OaKTepii.

[ToHATTS TpO KIITHMHHUM IUKI OakTepii, TUNM BETe€TaTUBHOIO LMKIYy- MOHOMOpP(hHUH, AUMOpGHUM 1
MOJIIMOP(QHUM KIIITUHHI IIUKJIIH.

Crnioco6i po3MHOKEHHsI OaKTepiaIbHUX KIIITHH.

Mopdonoriune qudepenuiroBanis 6axtepiid. Engocnopu ta 6ioxiMisg ciopoyTBopeHHs. Ponu 6akrepii, 1o
YTBOPIOIOTH eHiocniopy. HerarnBHa Ta MO3UTHBHA POJIb MPOLIECIB CIIOPOYTBOPEHHS.

CucremaTnka nNpokapior, MeTa Ta NPUHIMIHK KIacupikaiii.

[HonsaTTs Npo cucremMatuky npokapior. Tumnu 1 nutl kiaacudikanii. TpyaHoIl cTBOpeHHS (1II0reHETUYHOL
CHCTEMH, 110 Bi10Opa)kye pOAMHHI 3B'SI3KM MK PI3HUMHU IpylaMy MPOKapioT Ta ICTOPi0 iX €BONIOLIHHOTO
PO3BHTKY.

[TpaBuia Ta MpUHIKIY KiIacUdiKarii.

MixHapoaHUil KOAEKC HOMEHKIarypu Oaktepiid. Busnaunumk bepmxu . Yorupm ocHOBHI Kareropii
OakTepiii

XapuoBi norpedn MiKpoopraHizMiB Ta KyJIbTHBYBaHHSI MiKpOOpPraHi3MiB.

[To>xMBHI pEe4OBUHHU, 1110 BUKOPUCTOBYIOTHCS SIK BUX1JHI MaTepiainu 1js 010CMHTE3y Ta JOOYyBaHHS €HEpTii.
@akropu pocty. BigHOCHICTH MoAiTy MiKpoopraHi3miB mo tumnam xapuyBaHHs. [loain ¢oroTpoduux Ta
XeMOoTpo(HUX GakTepiil B 3aJI€KHOCTI BiJl CyOCTpaTiB, K BOHU OKHUCIIOIOTh. Y SBJIEHHS PO JIITOTPOQPHICTD
Ta OPraHOTPOQHICTb.

MexaHi3MU HaIXO/IKEHHS TO’KUBHUX PEYOBUH Y OaKkTepiajbHy KIITHHY.

[HnuBinyansHUl Ta MOMYMALIKHUN picT OGaKTEPIii.



MeTta00.1i3M NPOKAPIOTHYHHUX KJIITHH

Eneprernunuii Ta KOHCTPYKTUBHUM MEeTa00TI3MHU MIKPOOHOT KITITHHH.

[lepmra Ta npyra yHikanbHa (hopma eHeprii y KIiTHHI

XapakTepucTrKa IEHTPATLHUX META0O0IYHUX MPOIIECIB, K1 MPOXOIATh 3a cxeMamu: EMOiena-
Meit'eproda-Ilapraca, Bapoypra-/likkenca-Xopekkepa ta EnTHepa-Jlynoposa.

Bponinus sik cioci® oxepxanHs eHeprii. BusHaueHHs moHaTTs OponinHs. EHeprernuna orinka OpoiiHHS
nopiBHsAHO 3 AuxanHaM. Kiacudikaris Opoainas. KataGoniuHi cxeMu OCHOBHUX TUIIB OPOIIHHS: TOMO- 1
rerepodepMeHTaTHBHE MOJIOYHOKHCIIE OPOJIIHHS, ITPOITIOHOBOKKCIIC CIIUPTOBE Ta MACISTHOKHUCIIE OpOIIHHS.
Buau ta mexani3zm OakrepianbHOTO GoToCHHTE3Y . BioXiMiuHI MEXaHI3MH HUKIIYHOTO Ta HEHUKIIYHOTO
dbotocunTesy. [losBa npyroi oTocucTemMu Ta 0co0JIUBOCTI PoTOCHHTE3Y IiaHoOakTepiii. OcoOIUBOCTI
aKyMyJISLii CBITIOBOI €Heprii raoiibHIMH OaKTepisiMH.

BusznauenHns npupoau nporneciB nuxanHa. AepoOHne quxaHHs. [[uki TprukapOOHOBUX KHUCIIOT 1 0COOJIMBOCTI
fioro ()yHKIIOHYBaHHS Y MIKPOOPTaHi3MiB IPOKapiOTHYHOTO THITY. By/0Ba naHIOra NepeHocy eneKTpoHiB
y 6akTepii.

HenoBue okucnenns. BinminHnocTi nporecy Bix OpoaiHHs Ta aepoOHOro nuxanHs. Eneprerunynmii 6aianc.
BusHa4yeHHs OHATTS aHaepoOHOTO AuxaHHsS. Tunu aHaepoOHOro nuxaHHs. OcoOIMBOCTI OyIOBH JIAHIIOTA
MEPEHOCY EIEKTPOHIB y (paKyIbTaTHBHUX aepOOHHUX OAKTepin

Oco0OMMBOCTI €HEPreTHYHOTO0 METaboIi3My JITOTPOGHHUX MIKPOOPTaHM3MIB. 3arajibHa XapaKTepHUCTHKa
rpynu JitoTpodiB. OCHOBHI MPOLECH iX KOHCTPYKTUBHOTO Ta €HEPTeTUYHOr0 OOMiHIB. DYHKIIOHYBaHHS
TUXaJIbHOTO JlaHItora. [TommpeHHs JiToTpodiB B IPUPOII.

KoncrpykruBuuii oomin ¢pororpodis. ABToTpodHa ikcamis Byrinekuciaotd. L{ukmu ApHona ta Kanbina.
KouctpyktuBHull 00MiH reTepoTpodiB. 3arajibHi 3aKOHOMIPHOCTI O1OCHHTE3y MIKpOOpraHizMaMu
MOHOMEPHHX PEYOBHH — MOTEPETHUKIB Oi0moIiMepiB (aMiHOKUCIIOT, IyPUHOBUX Ta MIPUMIINHOBHUX OCHOB).
Ocob6nuBOCTI CHHTE3y MIKpOOHOI KJIITHMHOK OCHOBHHMX OiomojimepiB — OijKa, HYKJIETHOBHX KHCIIOT,
moJricaxapuIiB Ta MEeNTUAOTIIKaHy. biocCHTE3 I IiB.

B3aeM03B'130K KOHCTPYKTUBHHX Ta EHEPIETUYHUX MTPOIIEC

Po3noBcrogxkeHHsi MiKpOOpraHi3miB, iX y4acTb B Kpyroooiry y npupoi.

PoznoBcromkenns MikpoopranizmiB B 0iocdepi. [ToHsaTTs npo exonoriuny Himry. @akropu, 110 BIUIUBAIOTH
Ha SKICHUH Ta KIIBKICHUN CKJIaJ MiKpoopraHizmiB. Mikpoopranizmu ta 6ioreHHa Mirpaitisi atTomiB. [IoHATTS
PO 00IT peYOBUHU B IpHUpOi. Apianu OakTepiid. bakTepiaibHi ICHO3H.

OO0ir azorty. [lepeTBOpeHHs BYTIICIBBMIIIYIOUHX PEYOBUH B MIPUPO/II.

bionoriunumii Uk cnonyk cipku, pocdopy Ta 3aisa.

Bnuius ¢akTopiB 30BHIIHBOIO cepelOBHIIA HA MIKPOOHY KJIIITUHY

Hist pi3nuHUX, XIMIYHHUX Ta 010JIOTTYHUX (PAKTOPIB HA MIKPOOHY KIIITHH

®opmu B3aeMojIli MIKPOOpPraHi3MiB B HPUPOJI — CIMO103 1 HOro pi3HOBUIM — KOMEHCANI3M, MYTyalli3M,
MeTabi03. XMKATCTBO Ta napa3uTu3M. IlacuBHUI Ta akTUBHUI aHTaroHi3MU.

Bipycoaoris

BioJioris Bipycis

Bipyconoris sik 6ios0riyHa Hayka, 00'€eKTH ii BUBYEHHS, 3HAUEHHSI B CTAHOBJIEHH1 MOJIEKYJISIPHOi 0610J10T1i.
JlocsrHeHHs! BipycoJorii B 60poTh01 3 BIpyCHUMU 1H(EKIISIMHU.

BusHayeHHs BipycCiB, cydyacHl YSIBJE€HHS HpO IMPHPOJY BIPYCiB, OCHOBHI KOHIEMLIi MpO iX €BOJIOLIIO.
OCHOBHI BIIMIHHOCTI BipyCiB BiJl KJIITHHHUX OpPTraHi3MiB.

Po3mipu BipyciB, MeTou iX Bu3HaueHHs. OcoOIMBOCTI PO3ZMHOKEHHS Ta KyJIbTUBYBAaHHS BIPYCIB.

OcHoBHi rpynu BipyciB. HomenknaTypa 1 kinacudikaiist BipyciB. TakKCOHOMIUHI O3HAaKU MPEICTaBHUKIB
HaBa)XIMBIIIUX POAMH BIPYCIB JIIOJMHHU 1 TBAPUH:

XimiuHa npupoaa Bipycis.

BigMiHHOCTI XiMIYHOTO CKJIa/ly BIpyCiB BiJl XIMIYHOTO CKJIaAy KJIITUHHUX OpPraHi3MiB.

XiIMIYHHM CKJIaJ MPOCTHX 1 CKIIATHUX BIPYCIB.

[Tpupona BipycHux 6inkiB. Tunu BipyCHUX HYKI€THOBUX KUCIOT. JIimiau 1 BYIJIEBOAM CKJIAJHHUX BipYyCiB.

MopdoJiorisi Ta cTpyKTYypa BipyciB.

Tunu opranizanii BipioHis. bynosa kancuay. Tunu cumeTpii, 110 BAKOPUCTOBYIOTHCS B OpraHi3arii
Karcuuy.

Bipycu 6akrepiii (6akrepiodarn)



Mexani3m B3aemMojii Bipycy i KJIiTUHH

[TponykTuBHa indekuia. [IoHaTTs npo BipyneHTHI Bipycu. Pa3u iHPEKIIIHHOro mporecy.
Biporenis (;ri3orenis) i moMipHi Bipycu. Jli3oreHHa KOHBEpCisl.

MHOXHHHA JII30TeHisl.

OnkoreHHi BipycH Ta TpaHc(opMalist KIITHH.

AbopTuBHa iHOEKIis Ta Ipupoaa ii PO3BUTKY.

Mexani3mu perutikarii npupoaaux ta Henpupoaaux ¢dopm JJHK ta PHK Bipycis.
OcobnuBocTi penpoaykiii BipyciB. Buxiza BipyciB Ta ¢aris i3 KIITHHH.

['eHeTH4HI 1 HETEHETUYHI B3aEMO/Iii MK BIpyCcaMH .

[uTonaTnyHuii MexaHi3M Jaii BipyciB Ha KIiTHHY. LluTomaTorenHa peakiuis KJIITHHU HA
BipyCHY 1H(EKIIiIO.

3axucHa peaklis KIITHHU Bia BipycHoi iH¢exkuii . [Ipupona iHTepdepoHiB i iX BIaCTUBOCTI.
[nsxu nepenayi BipyciB Ta mpodilakTuka BipyCHUX 1HEKITii

PexomenpoBaHna Jiiteparypa
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BIOXIMIAA

Binku

bynosa aminokucnotr. Ctepeoizomepis. Kiacugikallis aMiHOKHUCIOT Ha OCHOBI XiMiuHOi Oya0Bu R-rpym Ta
ix nmonsipHocTi. KMCII0THO-OCHOBH1 BJIaCTUBOCTI aMIHOKHCIIOT.

bionoriuni pynkuii 6inkiB. Kinacudikaris 6inkiB. Metoau BUIITICHHS Ta OYUCTKU O1KiB. Di3uK0-XiMivH1
BJIacTUBOCTI OUIKIB. CTPyKTypHa Oprasizalisi MoJjeKyJ OUIKY: IepBUHHA, BTOPUHHA, TPETUHHA Ta
YeTBEpPTUHHA CTPYKTYpH. MeToAM BU3HAYEHHSI aMiHOKUCIIOTHOI MOCHIJOBHOCTI B O1JIKax. XapakTepuCTHKa
¢i6pmnspHux OinKiB. (-, []- KepaTHHU, KOJAreH, eIACTHH. 3arajbHa XapaKTepUCTHKA TMIIOOYISIPHUAX OiNIKIB.
I'eMorno6iH.

®epMenTH

Knacugikauis 1 HomeHkinatrypa ¢pepmenTiB. XiMiuHa npupoa ¢pepMeHTiB. bysoBa Moniekyn pepMeHTIB.
MexaHi3M (epmeHTaTUBHOTO KaTamizy. Kinetnka gepmentaTuBHuxX peakuiil. PiBHsnus JI.Mixaemnica —
M.Mewnren, I'.JlaiinyiBepa — J{.bepka, ¢iznunuii 3micT koHCTaHTH Mixaenica. AKTUBHICTb (PEpMEHTIB Ta
¢baxTopu, 1110 11 BU3HAYAIOTh. AKTUBYBAHH 1 iHr10110BaHHA (hepMeHTiB. [HTi0iTOpH: 060POTHI 1 HEOOOPOTHI.
Tunu iHri6iroBaHHs (pepMEeHTIB: KOHKYPEHTHE, HEKOHKYPEHTHE Ta PeTPOIHri01F0BaHHS.

Perynsuis akTHBHOCTI ()épMEHTIB.

Bitaminn
Knacudikauis Bitaminis. XKupopo3uunsi Bitaminu: rpyn A, E, K, /1, ix 6ionoriuna pons? 0yaosa.

Bognoposuunni Bitaminu: PP, P, C, H ta rpynu B, ix 6ionoriuna pomis, OyaoBa.

HykJ1eiHoBI KucJj0oTH



[TypuHOBI Ta mipuMiauHOBI a30TUCTI ocHOBU. bionoriuna ¢pynkuis JJHK. bynosa IHK: nepsunHa,
BTOpPHHHA Ta TPeTUHHA CTPYKTypHu. Dizuko-ximiuni Biractuocti JJHK. JIHK Bipycis. JIHK Gakrepiii.
[Mopisusuus JJHK npokapioTiB Ta eykapioTiB.

biocunte3 mypuHiB. biocunTes mipuminuHiB. biocuHTe3 ne30kcipuOoHyKIeoTHIIB. Perymsiis 6iocunTe3y
HykineotuaiB. @epmentu pervtikaiii. Mexanizm perutikanii JIHK B GakTepisix Ta eyKapioOTHUHUX KIITHHAX.
Crpykrypa i BnactuBocti PHK-momimepasu. Mexani3Mm TpaHCKpHIIIIi: 3B’ 13yBaHHS (EPMEHTY 3 MaTPHIICIO,
iHiIliamig Ta eJIOHTallisd, TePMiHaLlis Ta BUBUTbHEHHS (epMeHTY, no3piBanHs PHK-TpanckpunTis.

Merta6o.1i3m OLIKIB

3araibpHi IUISXH OOMIHY aMiHOKHCIIOT: TpaHCaMiHYBaHHS, Ie3aMiHyBaHHsI, pEaKIlii JeKapOOKCHITFOBaHHS.
Kinnesi nponykTu azotuctoro oOMiHy. biocuHTe3 ce4oBUHHU.

AKxTuBalist aMiHOKUCIIOT 1 yrBopeHHs amiHoamwi-TPHK. Ctpykrypa ta dhyHkiii pubocom. MexaHnizm
TPAHCISAMLI: 1HIIIAIIS TPAHCISMLIT, €IOHTALis MOJINENTHIHOTO JIAHIIOTa, TepMiHallis TPAHCIIALI.

Byraesoau

bionoriuna posns ByrneBoiB. bynosa Ta kinacudikaiis ByriieBoiB. CTepeoizomepisi Ta TayToMepis
MoHOcaxapuaiB. OKkpemi MpeACTaBHUKN MOHO-, OJIITO- Ta MOJTicCaxapu/IiB.

XiMI4HI BIIACTHBOCTI BYTJICBO/IB: PEAKIIii MOIyaleTabHOTO T1APOKCHITY, T1APOKCUIBHUX IPYIl, OKUCHEHHS
Ta BITHOBJICHHS. MeTa0oJ1i3M IepeTBOPEHHS BYIIICBOIIB. AHaepoOHE IepeTBOPESHHS ByTJIeBOIiB. CIIUpTOBE
OpOiHHS.

Aepo0OHe niepeTBopeHHs ByriaeBoaiB. L{uki Tpu- i nukapOoHOBUX KUCIOT (1uki Kpebea). AmoToMidHUH
(eHTO3HUI) LIMKJI OKUCHEHHS BYTIeBOAIB. biocuHTe3 ByriieBoAiB. [ mokoHeoreHe3. Y TBOPEHHSI BYTJIEBOIB
B TIporecax (poTocuHTe3y.

Jlinmigu

Bumi sxupHi kuciaotu. HelTpanbHi Jiniau: TpialuiIriileposn, eTepyu X0JIecTepoy, TIIKOIIiIH.
dochomimian. Chirromimian

AKTHBAIliS )KUPHUX KUCTIOT. [|-OKUCHEHHS KUPHUX KUCIOT. EHepreTnyHuii 0ananc OKUCHEHHS KUPHUX
KHCIIOT. BioCMHTE3 HACHUEHUX Ta HCHACHUYCHUX KUPHUX KUCIIOT.

Metabomni3m docdominiaiB. biocunTes xonecrepony. Perymsiis meradoni3my JiMmiaiB.

Ckunan 1 6ynoBa Gionoriuanx MemOpan. @yHKIT 61010TIYHIX MEMOpaH. AcuMeTpisi MeMOpaH.

Bioenepreruka
TxanuHHe nuxaHHs 1 Olonoriune okucHeHHs. OkucHe GocHOpUITIOBaHHS 1 JUXAIBHUN KOHTPOJIb.
®doTocHHTE3 B €yKaploTUYHUX KJIiTHHaX. DoTocucreMu XjmopormiacTiB. DoTocuHTe3 y MpOKapioTiB.

I'opmonn
3aranpHa XapakTepucTuka ropmonis. Kiacugikaris Ta 6iosoriusa Jiis ropMoHiB. ['OpMOHM TBapuH i
moauHu. MexaHi3Mu /1ii ropMoHiB. DITOrOPMOHHU.

PexomennoBana Jiteparypa
1.JIenunmxep. OcHoBBI Onoxumuu, M: Mup, 1985, 1.1-3.
2. buoxumust: Yueonuk / mon pex E.C.Cesepuna.- M.: TDOTAP-ME/, 2003.-784c.
3. bioximisa. /M.€.Kyuepenko, FO.Jl.babentok, O.M.BacunbeB Ta in./ K.:BI'L] KuiBcbkuii yHiBepcurer,
2002, 480 c.
4. B.I1.Komog, B.H.IlIBenoBa buoxumus., M.: Ipoda 2004, 639 c.



3AT'AJIbHA TEHETUKA

®opmajibHA T'eHETHKA

3naveHHs pooiT I.MeHnnens y GopmMyBaHHI METOAOJIOTIi T€HETUKH. 3aKOHOMIPHOCT1 YCIaKyBaHHS TIPH
MOHOTIOpUHHUX Ta MOMIriIOPUIHUX CXPEIyBaHHAX. YMOBH, sIKi 320€3M€4yIOTh Ta JTIMITYIOTh BUKOHAHHS
3akoHiB [.Menaens. BiaxuiaeHHs Bil TUTIOBUX YUCEIBLHUX CITIBBIHOIICHD IPH PO3IICIUICHHI Ta iX
npuarHU. B3aeMoist HeanenbHUX Ta HealledbHUX TeHiB. OcOOIUBOCTI YCIIaIKyBaHHS KUTBKICHUX O3HAK.
CraTHCTUYHI IPUYMHYU BiIXWICHB Bl BCTaHOBJICHUX ['. MeHenemM 3aKkOHOMIpHOCTEH pO3IIEIUICHHS.

XpoMoCOMHA Teopisi CIaAKOBOCTI

Kapiotun. ['eneTruna posb MiTo3y i Meiio3y. OcoOIMBOCTI CaIKyBaHHS [IPU HEPETYIPHUX THIIAX
CTaTeBOTO PO3MHOKEHHS.

Cratpb Ta craTeBi 03HaKU. TUIIM XpPOMOCOMHOTO BU3HAYECHHS CTATi. Y CIIQJAKYBaHHS O3HAK, 3YCTIJICHUX 13
CTaTTIO, 3AJISKHUX BiJ CTaTi Ta OOMEXEHHX CTAaTTIO. Hepo3XomKeHHs cTaTeBUX XPOMOCOM, TeHETHYHI
Hacniaku. ['pynu 34ensienns rexiB Ta Kpocunrosep. IpuHimnm no0y10B1 TeHETHYHUX KapT €yKapioTiB.
[luronoriuni kapT XpoMocoMm. PakTopH, M0 BIUTMBAIOTH HA YAaCTOTY KPOcHHTroBepy. Oco0nmmBoCTi
CMaKyBaHHS MPU IUTOILIA3MATHYHOI criaIkoBOCTi. CIIpaBKHS Ta HECTIPABKHS IIUTOIIa3MaTHYHA
CIaAKOBICTh. llUTOMIIa3MaTHYHA 4OJIOBIYA CTEPHIIBHICTH Ta 11 MPAKTUYHE BUKOPUCTAHHS.

Knacudikamist TuniB MiamuBocTi. @opMyBaHHS 03HAK SK PE3YJIbTAT B3aEMO/I1 TEHOTHITY Ta (aKTOPiB
cepenoBUIla. XapakTepHi prucu MoaudikamiifHol MiHIMBOCTI. MeToau BUBYEHHS MOAU(IKaIiHHOT
MinnmBocTi. KomOiHaTHBHA MIHIIMBICTB, ii POJIb y €BOJIIOLIT Ta cenekiii. MyTarliiiHa MiHJIHBICTb.
Busnauenns ta knacudikanii myramiid. MyTtariii 3MiHu yrciia HabopiB XpoMOCOM (T€HOMHI MyTalrlii).
Oco06IMBOCTI TEHETHYHOTO aHAJI3Y Y MOMIILIOiAIB. AHEYyIuIoiaii. XpomocomHi nepedynoBu. Knacudikarris
TeHHHX MYTAIlii 32 MOJIEKYJSIPHUM MeXaHi3MOM. MoJleKy IsIpHi MeXaHi3MH BUHUKHEHHS ISTIKMX TeHHUX
myTaniil. @i3nyHi, XiMigHi Ta 010JI0TIYHI MyTareHu: Kiacu@ikalis, OCOOIMBOCTI Ta MEXaHI3MH ii,
TeHETUYHI HACIIAKH.

I'enernka nomyasuii

['eneTrka momyssALii i 11 3HAYSHHS JUI1 MEIMYHOT T€HETUKH, CENIEKIi1, BUPIIIEHHS MPOoOIeM 30epeKeHHS
reHoonay 1 6iocdepu. 3akon Xapai-BaitnOepra Ta iforo npakTuuHe BUkopuctanus. [lomynsis —
eJIEMEHTapHa OJJUHHIIS €BOJIONIi. | eHeTHYHA TeTepOreHHICTh Ta TeHETUYHUH MOIiMOP(]i3M MPUPOTHUX
MOMYJIALIH.

MoJiexky/sipHa reHeTHKA
MouJiekyJisipHa opratizailisi reHeTUYHHUX MPoIECiB

HykneiHoB1 KHCIOTH K HOCii reHeTn4Ho1 iHopmarii. CTpykrypa HykiaeiHoBux [loniMopdizm
noxasiiHoi cripam JHK. Hancmipanizamis JIHK, Tomoizomepasu. MakpomonekymsipHa ctpykrypa PHK.
Oyukuii PHK B kiTuHi.
3aranbHUM NPUHINI OpraHizalii reHeTuYyHOro Matepiany. OcoOauBOCTI Oy/10BH KalCHAIB 1 yIaKOBKa
TeHETHYHOTO MaTepially Ha mpukiiaji 6akrepiogaris T4 ta [1. [IpocTopoBa opranizaiisi 6akTepialbHOTO
reHoMy. PiBHI KOMITakTH3a1li TEHETUYHOIO MaTepiaily y eyKapioT. TuIu HyKJI€OTHIHUX MOCHIII0BHOCTEH,
1110 TPAIUIAIOTHCS B TEHOMI €yKapioT.
Crpykrypa 1 pyHkuii reHa. @yHKIIOHaIbHUI Ta pekoMOIHaLIHHUI KpuTepii anenizMy. Lluc-Tpanc Tect.
BuBuenns 6ioximiunoi (pyHkuii rena. KoHuenist «ouH rex - oquH GepMeHT» Ta ii moJaIbIINi PO3BUTOK.
['eneTnunMit aHai3 KOJAOHY.

ITo3axpomocomHi ¢akTopu craakoBocTi. Knacudikanig mnasmia. ['pynu HecyMiCHOCTI Ma3Mil.
Kon'torarusni mazmiau. Pons mia3min B eBostrortii 6aktepiid. MoOuTbHI reneTnyH1 enemeHTH (IS-enementn
OakTepiif, HOMeHKIaTypa Ta Oy/0Ba, nepemimieHHs). TpaHCIo30HM eyKapioT, iX CTPYKTYpHi Ta
(dbyHKIIOHATTEHI 0COOIMBOCTI, MEXaHI3MH TpaHcmo3uilii. Petporpancno3onn eykapioT. Perporenu.
Cuctemu pectpukuii i Mogudikamii y 6akrepiit. Peakuii npsimoi penaparii JIHK. ®dotopeaktusariisi, posib y
penaparuii JHK-metun-tpancdepas ta JIHK-nmira3. Excuusiiina penapanis. Etanu excuu3iiiHoi penapaiii.
[ToctpernikaTuBHa (pekomOiHalliiiHa) penapaiiis. Penapariisi TOMHIKOBO cllapeHuX HyKJIeoTuAiB. Penaparris
nBoHUTKOBHX po3puBiB y JIHK. PenapaTuBHi npoiecH, 1o iHIyKyIOThCS.
3aranpHa xapakTepucTHka nporeciB perutikaiii. Etanu perumikarii JIHK. OcobmmBocti permikarii
XPOMOCOM €YKapioT.



['enetnuna pexoMOiHamis y nmpokapior. Kon'torauis, cekcykitist, Tpancopmaris, TpaHCIYKIIs Ta
TpaHcheKIlis OakTepii: eTany, TCHETHYHE KapTyBaHHA 3a iX monomororo. [1Insxu renetnanoi pekoMmOiHamii
y eykapiot. MonekynspHi MexaHi3Mu pekoMOiHarii. Moaens romomnorigyHoi pekomOinaiii P. Xomiges. Caiit-
cnernudigaa pekoMOiHaITis.

Mexanizmu peaJizaunii reHeTu4Hol iHGopmanii

Tpanckpunuis. Tpanckpunron. Etanu tpanckpumniii. [TporiecuHr nepBUHHUX TPAHCKPHUIITIB.
Tpanccmialicuar. AnbTepHAaTUBHUY CIutaiicuHT. TpaHcisiis. bynosa pubocoM mpokapioT Ta eyKapior.
@OyHKIIOHATBHI aKTUBHOCTI Ta (yHKIIOHATBHI AUTTHKY pudocom. Etanu Tpancisuii. PiBHI perymoBaHHs
aKTUBHOCTI T'€HIB Y TpoKapioT. PerymtoBanHs (yHKIIIOHYBaHHS JIAKTO3HOTO Ta TPUNTO(HAHOBOTO ONIEPOHIB
E.coli. Tunu rerernunoi peryisiii podotu onepoHiB. OpraHizaiisi peryJsTOpHUX AUISTHOK reHoMa y
€YKaploTiB Ta PEryJIIOBAaHHS TPAHCKPUIILIT Ta MOCTTPAHCKPHUIIIITHOTO MPOILECHHTa B €yKapioT.

I'eneTHka sIK TEOpeTHYHA OCHOBA ceJieKIIil Ta 0i0TeXHOI0Til
I'eHetnka sk TeOpeTUYHA OCHOBA ceNeKIlii. JJOCSATHEHHS CBITOBOT CENEKIIii Ta YCIiXH BITYU3HIHUX
CEJICKIIIOHEPIB Y CTBOPEHHI HOBHX BUCOKOIIPOAYKTHUBHHUX IITaMiB MiKpOOPTaHi3MiB, COPTIB POCIIHH 1 MTOPia
TBapUH. MeTa Ta MeTOI0JIOTisl TeHeTHYHOI iHXeHepii. OCHOBHI HaNpsIMU T€HETUYHOT 1HXKEeHepil
MIKpPOOPTaHi3MiB, POCIIMH Ta TBApHH.

PexoMenoBana JiTteparypa
1 Atana @., Kaiirep /[>x. CoBpeMeHHas reHeTHKa B 3-x Tomax - M.: Mup, - 1988.-.
2.An6eprc b., bpeii 1., JIstouc JIx., P3dpd M., Podeptc K., Yorcon J[x. MonekynsipHast OMOJIOTHS KIETKH.
- M.:Mup, - 1994.- 3 Toma.
3.I'eneruka: migpyanuk / CuBono6 A.B., Pymxkoscbkwii C.P., Kup'suenko C.C. Ta iHmi; 3a pex..
A.B.CuBono6a.- K.: Bun.-nomnirpad. Lentp «KuiBcekuii yniepcutet», 2008. — 320 c.
4 I'epmienzon C.M. OcHoBBI coBpeMeHHOH reHeTukH. - Kues: HaykoBa mymka, - 1986.-560c.
5.JIproun b. I'ensl. - M.:Mup, - 1987.-543c.
6.Cunrep M., bepr I1. I'ers! u reHoMBI. — B 2X T.1. — M.: Mup, - 1998.-764c.
7.Toupkuit B.M. I'eneruka.- Onecca: AcrponpuHrt, - 2002.-712c.

3AT'AJIBHA BIOTEXHOJIOI'TA

ITinroroBka Ta cnocodm peasizanii MikpoOHOro BHPOOHNYOro OiocuHTE3Y.

[TpyHIMIIOBAa TEXHOJIOTIYHA CXeMa OI0TEXHOJIOTIYHOro mporecy. Tumu cragiii 010TE€XHOJIOTTYHUX
BUpoOHUUTB. [lependepmenTaniitti mpouec.

[linroTroBKa MOXXMBHHUX CEPENOBHUIN JJisi BUPOOHMUOTO OlocuHTE3y: 30epiraHHs Ta 03yBaHHS
KOMITIOHEHTIB [TO’KUBHOTO CEpPEIOBUILA, CITIOCOOU CTepHIIi3allii HOKUBHHUX CEPEIOBHILL.

OpepxaHHS TOCIBHOTO MaTtepialy Il TOBEPXHEBOIO Ta TJIMOMHHOIO KyJIbTUBYBaHHS. Mys3eliHi
KYJIBTYpH, poO0ui maptii mramiB-npoayneHTiB BAP.

[ToBepxHeBuil Ta rMUOMHHUI criocoOu KynbTuBYBaHHS. [lepionnuyHuil Ta G6e3nepepBHUM MHpolecH
61iocuHTe3y. OCOOINBOCTI, IepeBaru, HeJOIIKU pH oTpuMaHHI BAP.

MartemaTH4Hi Moe/1i pOCTOBHX Ta 0i0OCHHTETHYHHUX IPOLECIB.

[lepioguuHe KynbTHBYBaHHS 1 Horo rpadiyHa iHTepnperanis. ba3oBi KIHETHMYHI MOKa3HUKU
NEepiOINYHOIO KyJIbTUBYBaHHA. [IluTOMa MIBHIKICTE pPOCTY, €KOHOMIYHI KOe]illieHTH, BUXiJ Oiomacw,
CTYIiHb BHMKOPHUCTaHHsS CyOCTpaTy, HpPOIYKTHBHICTh Ol0CHMHTe3y, (i3lojioriyHa IIHHICTH cyOcTpary.
PiBastnast Mono, Mono-lepycaniMcbkoro.

ba3oBi kiHeTHYHI MOKA3HUKU Ta MaTeMaTHYHI MOJEJ HamiBOe3MepepBHOTO Ta Oe3MepepBHOTO
pexxuMiB KynbTuBYBaHHA. Knacudikariiist 6e3mepepBHUX CUCTEM Ta METOJM KEpyBaHHS HUMH. XEeMOCTAaTHI,
TypO1A0CTaTHI Ta 1HIII CUCTEMHU KepYBaHHS Oe3MepepBHUMH MpoliecaMy 010CHHTE3Y.

IIpyHIUNHU TAa TUNOBI TEXHOJIOTIYHI pillleHHsI BUIiJIeHHS HiJ1bOBUX NMPOAYKTIB OiocHMHTE3Y.



OOrpynTyBaHHs Ta BHOIp croco0iB BUAUICHHS B 3AJIEKHOCTI BiJl XapaKTEPUCTUK MPOAYKTY Ta MiCIIs
Horo JIoKami3aii.

Criocobu KOHIIGHTpYBaHHs OlOMacu: BIACTOIOBaHHSA, (HJIOTalis, OCAa[PKeHHS B TOJI IUTYYHO
CTBOPECHMX I'paBITAIlIMHUX CHJI.

Crocobu posmineHHst TBepaoi Ta pigkoi (a3 KynbTypasbHOI  piaMHU:  (QUIBTPYBaHHS,
neHTpudyryBansas, cenapyBaHHs. Ilomepemnss oOpoOka KIITMHHHMX cycrneH3id. Excrpakiis 1iar0BOTO
MPOAYKTY.

MeMOpanHi MeTonm: miaimi3, enekrpomiami3. bapomemOpaHHi crmocobu:  MikpodiabTparis,
yapTpadiabTpallis, 3BOPOTHHIA 0OCMOC.

Meroan ocamkeHHS OUIKIB: OpraHIYHUMH pPO3YMHHUKAMH, COJsiMH, BuOipkoBoro pH-ta T-
JICHATYPAIli€l0, B 130€JCKTPUYHIN TOYIT.

Po3ninieHHs Ta ouMIEHHS MPOAYKTY METOIaMH aJ1copOIIii.

OTpumanHs KiHIeBOI popMu NpoayKTiB OioCHHTE3Y.

Cra6imizanis npoaykry. HamoBHIoBaui Ta crabinizatopu akTuBHOCTI BAP.

TepmouyTnuBicTh TpoayKTiB OlocuHTe3y. CrmocoOW CyImKH TPOaYKTIB. BakyyM-BHCYITyBaHHS,
po3mIIIO0Ya Ta cybniMariiiHa cymka. Bubip crmoco0y B 3al€KHOCTI BiJl XapaKTePUCTUK CYOCTaHIII1, 110
BUCYIIYETHCS, T BUMOT JIO TOTOBOT'O TIPOJIYKTY.

ToBapni popmu ipoaykTiB OiocuHTe3y. DacyBaHHs, TaKyBaHHS, 30epiraHHs.

KouTtponb y BHpOOHMULITBI MNpPOAYKTIB OilocMHTE3y. Buau KOHTPOIIO, TOYKH KOHTPOIO, SKICTh

MPOAYKIIT.

Oco06mBoOCTi TPagULiiHMX TEXHOJIOTi OTPMMAHHSA Pi3HUX I'PYN 0i0IOTYHOAKTUBHUX PEYOBHH.

3aranbHa XapakTEepUCTHKAa TEXHOJOTii OinmkoBo-BiTamiHHMX KoHueHTpariB (BBK). OcHoOBHI
MPOAYIIEHTH, OCOOJIMBOCTI BUPOOHUIITBA TA BUALJICHHS IPOIYKTY.

Oco0nMBOCTI TEXHOJOTIi OTPUMAHHS OPraHIYHUX KUCIOT. TEXHOJOTiuH1 MPUHIUIH, BUAU TOBAPHHUX
dopm.

Mikpob6ionoriunuii crnoci®é oTpuMaHHs aMiHOKUCIOT. OCOOIMBOCTI MPOAYIIEHTIB Ta TEXHOJIOTTYHUX
PEKUMIB.

Mikpo6ionoriune BUpOOHUITBO (pepMeHTHHX mpenapaTiB. CrnocoOu KyIbTUBYBaHHS MPOAYIICHTIB.
Homenknarypa, akTUBHICTh HUJTLOBHUX MPOJYKTIB.

Oco6auBOCTI TEXHOJIOTIT OTPUMAaHHS aHTUOI0TUKIB MIKPOOHMM CHHTE30M. 3aJI€KHICTh TEXHOIOT1YHOI
CXEMH BiJl MPU3HAYEHHS IUIbOBOTO MPOAYKTY.
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ITPOLHECH I AITAPATH BIOTEXHOJIOTTYHUX BUPOGHUIITB

OcCHOBHI 3aKOHHM TIepeHoCy Tem1oBoi eHeprii. 3akoH Dyp’e. 3akon Hetorona-Pixmana. Kpurepii
TEIUTIOBOI Ta riipoarHaMivHoi moaioHocti. PiBHsHHA Hap’e-CTokca.

TernooOminHi anapatu. OcHOBH po3paxyHKy. KOHCTpyKIIii TerIo0OMiHHUKIB.

OnHOKOpITYCHI Ta 0araTOKOPIyCHI BUTIAPHI YCTAaHOBKU. MaTepialibHHA Ta TEIJIOBUI OallaHCH.
KoncTpykiii BunapHux amaparis.

MartepianpHuit Ta TerioBui 6anancu. Kornctpykiii cymapok. BiactuBocTi BoJIorux rasis.

OinpTpyBanaa. OcHOBHE piBHSAHHS (QinbTpyBanHsA. DiAbTPYBaHHS MPHU MOCTIHHOMY THUCKY 1 MOCTIHHIM
mBuakocTi. Konerpykiii GibTpis.

Hentpudyru. OcuoBu po3paxyHky. Koncrpykuii neHTpudyr.

3minnyBad Juist piikux cepeaouil. KoHCTpyKIIii mepeMinryrounx npucTpoiB. Po3paxyHoK MOTyXHOCTI,
10 BUTPAYAETHCS HA TiepemimryBaHHs JlepeminryBanus y GpepmenTepax.

Koncrpykiiii pepmentepiB. OCHOBH po3paxyHKy (hepMEHTEpIB.

Maconepenoc. 3akonu @ika. PiBHOBara B nmpouecax maconepeHocy. 3akon ['enpi. 3akon Payus.
[Toxi6HicT, MacooOMiHHKX TIporieciB. Kputepii momionocTi. MacooOmin y pepmentepax. OcoOauBoCTi
MacooOMiHy y hepmenTepax. PiBHAHHS MaTepiaabHOTO OanaHcy pepMeHTepa 3a KHCHEM.

[Teperonka ta pextudikamis. OcobmuBocti npoueciB. KoHCTpyKIis pekTUdIKaifHUX KOJIOH.
MarepianpHuii 6ananc pekTUdIKaIlii.

AGcopbuis. MatepiansHuit 6ananc abcopbepa. Koncrpykiis abcopoepis.

Excrpaxkuis. KoncTpykiist pianHHUX eKcTpakTopiB. OCHOBH PO3PaxyHKY.

MembOpanHe KOHIIEHTpYBaHHs Ta po3aiieHHs. Knacudikaiis meMOpaHHUX MPOIECIB.

Konctpykuis MeMOpaHHUX anapaTis.
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