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3AT'AJIBHA MIKPOBIOJIOI'TA TA BIPYCOJIOI'TA

IIpenmer i 3aBpanns MikpooOioJorii.

3Ha4YeHHS MIKpOOPTraHi3MiB B MPUPO/Ii, B TOCTIOAAPYIN TIsITLHOCTI JIFOJUHHU, B OXOPOHI 3I0POB'SI TA OXOPOHI
HABKOJIMIIHBOTO CEPEIOBUIIIA.

OcHOBHI HampsSMKH PO3BUTKY CY4YacHOI MiKpoOioJorii: 3arajibHa, IPOMHUCIOBA, TPYHTOBA, BOJHA,
reoJIOTiYHa, MEIMYHA, BETEPHHAPHA, CLICHKOTOCIIOIapChKa, KOCMiYHA, EKOJIOTIYHA .

XapakTepucTuKa ix 3a1a4.

[lepBuHHE TiAPO3AITICHHS MIKPOOPraHi3MiB - €yKapiOTWYHI MIKPOOPTaHi3MH — BOJOPOCTI, HAHMpOCTili,
rpulu Ta MPOKapiOTHYHI MIKPOOpPraHi3Mu — O6akTepii Ta apxebakTepii. KoHmenitis mpoTucTia.

OCHOBHI CTPYKTYPHi KOMIIOHEHTH 0AKTePiaJIbHOI KJIITHHU.

IcroTHI BiAMIHHOCTI B oOprasi3amii JBOX THITIB KJITHH: €yKapiOTUYHOI Ta MPOKApiOTHYHOI. 3arajibHi
BJIACTUBOCTI MIKPOOPTaHi3MiB.

3arampHa XapaKTepUCTHKa MpPOKapioTiB. PizHomaHiTHICTE Mopdomoriyaux ¢dopm, Bapiamii po3Mipis,
MeTabo14H1 0COOIMBOCTI.

KniTHHa CTiHKa TpaMIIO3UTHBHHUX Ta TpaMHEraTHMBHHUX Oakrepiid. OCHOBHI (YHKHii KIITHHHOI CTIHKH
OakTepiii. He3BuyaiiHi KJIITHHHI CTIHKH apxebakTepiii. MikpoopraHi3MH, sKi HE MalOTh KIIITHHHOI CTIHKH.
3aco0u BUIaNICHHS KIITUHHOI CTIHKH Y OaKTepil B JaOOpaTOPHUX YMOBAX.

Kancynu, cnu3oBi mapu Ta 4oxiu, iX XimiuHa OymoBa Ta (yHKuUii. BukopucraHHS Kamcyn y MpakTHIl
HApOJHOTO TOCHOJAPCTBA T MEUIIHHI.

[uTomnaszmarnyHa MeMOpaHa, 0cOOIUBOCTI 11 cKilany, CTPYKTYpH Ta (YHKIIIT y OaKTepii..

OcobmmBocti OymoBu OakTepianbHOi xpoMocoMu. Perumikaris JIHK i cerperamiss HyKJICOTTIB TpH MOALTI
KJIITHH. 3B'A30K HYKJIEOi/1a 3 IUTOMIa3MaTUYHOI MEMOPaHOIO Ta 11 MOXiTHUMH.

[T03axpoMOCOMHi eleMeHTH (IIa3Mif¥, TpaHCHO30HM Ta IS-pparmentu). IXx ponas B TreHeTHuHii
PI3HOMAaHITHOCTI IPOKApIOT.

[Ipunatku GakTepianbHOI KJIITUHH, 1X KUIBKICTB 1 XapakTep po3MiLIeHHs. XIMIYHUHI CKJIaf 1 iX CTPYKTypHa
opranizaiis. BinMinHI 0co01MBOCTI OyA0BHU JKT'YTHKIB IPOKApIOT.

MexaHi3Mm pyxy OakTepiil.

Po3mHo:keHHs Ta 1MpepeHUilOBaHHS OaKTepii.

[ToHATTS TpO KIITHMHHUM IUKI OakTepii, TUMNM BETe€TaTUBHOIO LMKIY- MOHOMOpP(hHUH, AuUMOphHUM 1
MOJIIMOP(QHUM KIIITUHHI IIUKJIIH.

Crnioco6i po3MHOKEHHsI OaKTepiaIbHUX KIIITHH.

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

CucremaTuka npokapior, MeTa Ta NPUHIMIHU KIacupikaii.

[TonsTTs mpo cucreMaTuky npokapior. Tunu 1 nuti kaacudikamii. TpyaHoti cTBopeHHS (1I0reHeTUYHOL
CHCTEMH, 110 Bi10OOpa)Kye pOJMHHI 3B'SI3KM MK PI3HUMH IpyIaMu MPOKapioT Ta ICTOPiI0 iX €BOMIOLIHHOTO
PO3BHTKY.

[IpaBuna ta mpuHIMIK Ki1acupikarii.

MixHapoaHuil KOAEKC HOMEHKIarypu Oaktepiid. Busnaunuk bepmxu . Yorupu ocHOBHI Kareropii
Oakrepiit

XapuoBi norpedn MiKpoopraHizMiB Ta KyJJbTHBYBaHHSI MiKpOOpPIraHi3MiB.

[ToxuBHI pEYOBHHM, 10 BUKOPUCTOBYIOTHCS SIK BUXIJTHI MaTepianu Jjisi 010CHHTE3y Ta H0OyBaHHS €HEpTii.
®aktopu pocty. BigHOCHICTH moainy MiKpoopraHi3miB mo Ttunam xapuyBanHs. Ilogin dototpoduux Ta
XeMOTpOo(HUX OaKTepii B 3aJIGKHOCTI Bl CyOCTpaTiB, SIKI BOHH OKUCITIOIOTh. Y SIBJIEHHS MPO JITOTPODHICTH
Ta OPraHOTPOQHICTb.

MexaHi3MU HaIXO/IKECHHS TOKUBHUX PEYOBUH Y OaKkTepiajbHy KIITHHY.

[HauBITyanbHAN Ta MOMYNSIIAHAN picT OaKTepiil.



MeTta00.1i3M NPOKAPIOTHYHHUX KJIITHH

Eneprernunuii Ta KOHCTPYKTUBHUM METAa00I13MU MIKPOOHOT KITITHHH.

[lepmra Ta npyra yHikanbHa (hopma eHeprii y KIiTHHI

XapaKkTepuCTHKA IIEHTPATBHUX METa0O0IIYHHUX MPOIIECIB, SKI MPOXOATh 3a cxemamu: EMOneHa-
Meit'eproda-Ilapraca, Bapoypra-/likkenca-Xopekkepa ta EntTHepa-Jlynoposa.

Bponinns sik cioci® oxepxanHs eHeprii. BusHaueHHs moHaTTs OponinHs. Eneprernuna orinka OpoiiHHS
nopiBHSAHO 3 AuxaHHaM. Kiacudikaris 6poainas. KataGoniuni cxeMru OCHOBHUX TUIIB OpPOJIHHS: TOMO- 1
rerepoepMeHTaTUBHE MOJIOYHOKHCIIE OPOJIIHHSI, MPOTIIOHOBOKKCIIE CIIUPTOBE Ta MACISTHOKHUCIIE OpOIiHHS.
Buau ta mexani3zm OakrepiaabHOTO GoToCcHHTE3Y . BioXiMiuHI MEXaHI3MH HUKIIYHOTO Ta HEUKIIYHOTO
dbotocunTesy. [losBa npyroi oTocucTemMu Ta 0cobaMBOCTI hoTocHHTE3Y 1iaHOOaKTepiid. OcoOIUBOCTI
aKyMyJIsLii CBITJIOBOI eHeprii ranodisHIMH OaKTepisimMHu.

BusznauenHns npupoau nporneciB nuxanHsa. AepoOne quxaHHs. [[ukin TprukapOOHOBUX KHUCIOT 1 0COOIMBOCTI
fioro ()yHKIIOHYBaHHS Y MIKpPOOPTaHi3MiB IPOKapiOTHYHOTO THITY. byoBa naHIora nepeHocy eneKTpoHiB
y 6akTepii.

HenoBhue okucnenns. BinminHnocTi nmpouecy Bijg OpomiHHs Ta aepoOHoro nuxanHs. EHepreTnynuii OanaHc.
BusHaueHHs MOHATTS aHaepoOHOro AuXaHHs. Tunu aHaepoOHoro AuxaHHsA. OcoOIMBOCTI OYOBH JIaHIIIOTA
MIEPEHOCY EICKTPOHIB y (PaKyIbTaTUBHUX aepOOHHMX OaKTepiid

Oco0nMMBOCTI E€HEPreTUYHOT0 MeTadoIi3My JITOTPOGHUX MIKPOOPraHU3MIB. 3araibHa XapaKTepUCTHKA
rpynu Jitorpo¢iB. OCHOBHI HpoLecH iX KOHCTPYKTUBHOTO Ta €HEPreTUYHOro OOMiHiB. DYyHKIIOHYBaHHS
TUXaJIbHOTO JlaHItora. [TommpeHHs JiToTpodiB B IPUPOII.

KonctpykruBuuit oomin ¢pororpodis. ABToTpodhHa ikcamis Byrinekuciaotu. Llukmun Apaona ta Kanbssina.
KouctpyktuBHuii 00MiH reTepoTpodiB. 3arajibHi 3aKOHOMIPHOCTI OIOCHHTE3y MiKpoopraHizMaMu
MOHOMEPHHUX PEYOBHH — MOTIEPEIHUKIB Oi0MOoIiMepiB (aMiHOKUCIIOT, TyPHHOBUX Ta IMIPUMIIUHOBUX OCHOB).
Ocob6muBOCTI CHHTE3y MIKPOOHOI KJIITHMHOK OCHOBHHMX OiomoiiMepiB — OiKa, HYKJIETHOBMX KHCIIOT,
ToJricaxapuIiB Ta MEeNTUAOTIIIKaHy. biocuHTE3 I IiB.

B3aeM03B'130K KOHCTPYKTUBHHMX Ta €HEPreTUYHUX MTPOLIEC

Po3noBcrogxeHHs1 MiKpOOpraHi3mis, iX yuacTb B Kpyroooiry y npupoi.

Po3noBcro/keHHsT MikpoopraHi3miB B 6iocgepi. [ToHATTS npo ekosoriydy Himry. PakTopH, 1110 BIJIMBAIOTh
Ha SIKICHMM Ta KUIbKICHUH CKJIaJ MiKpoopraHizMmiB. MikpoopraHizmu Ta 0ioreHHa Mirpaiis aromis. [lonsarra
po 00ir pe4oBUHU B MpUpoi. Apianu OakTepiid. bakTepianbHi EHO3H.

OO6ir azoty. IlepeTBOopeHHs BYIJIEIbBMIILIYIOUHUX PEYOBHUH B MIPUPOI.

bionoriunumii Uk cnonyk cipku, pocdopy Ta 3aisa.

Bnuius ¢akTopiB 30BHIIHBOIO cepelOBHIIA HA MIKPOOHY KJIIITUHY

Hist pi3nuHUX, XIMIYHUX Ta 010JIOTTYHUX (AKTOPIB HA MIKPOOHY KIIITUH

®opmu B3aeMOJIli MIKpOOpPraHi3MiB B HpUPOJI — CiMO103 1 HOro pi3HOBUIM — KOMEHCATI3M, MYTYyali3M,
MeTabi03. XMKaTCTBO Ta Mapa3uTu3M. IlacuBHUM Ta akTUBHUIA aHTAarOHI3MHU.

Bipycoaoris

BioJioris BipyciB

Bipyconoris six 6iosioriyHa Hayka, 00'eKTH ii BUBUEHHS, 3HAYCHHS B CTAHOBJIEHH1 MOJIEKYJISIpHOi 0610710T1].
JlocsrHeHHs! BipycoJorii B 60poTh0i 3 BIpyCHUMU 1H(GEKIISIMH.

BusHnayeHHs1 BipycCiB, cydyacHi YSIBJEHHS HpO NPHPOJY BIPYCiB, OCHOBHI KOHIEMLii MpO iX €BOJMIOLIIO.
OCHOBHI BIIMIHHOCTI BipyCiB BiJl KJIITHHHUX OpPTraHi3MiB.

Po3mipu BipyciB, MeTou iX BuzHaueHHs. OcoOIMBOCTI PO3ZMHOKEHHS Ta KYJIbTHUBYBAaHHS BipyCiB.

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

XimiuHa npupoaa Bipycis.

BigMiHHOCTI XiMIYHOTO CKJIa/ly BIpyCiB BiJl XIMIYHOTO CKJIaAy KJIIITUHHUX OpraHi3MiB.

XiIMIYHHH CKJIaJ MPOCTHX 1 CKIIATHUX BIPYCIB.

[Tpupona BipycHux 6inkiB. Tunu BipyCHUX HYKIETHOBUX KUCIOT. JIimiau i ByrJIeBOAM CKJIAJHHUX BipyCiB.

MopdoJiorisa Ta cTpyKTypa BipyciB.

Tunu opranizanii BipioHis. bynoBa kancuny. Tunu cumeTpii, 1110 BUKOPHCTOBYIOTHCS B OpraHi3arii
Karcuuy.

Bipycu 6akrepiit (6akTepiodarn)



Mexani3m B3aemMoil Bipycy i KJIiTUHH

[TponykTuBHa indekuisa. [IoHaTTS npo BipynaeHTHI Bipycu. Da3u iHdeKuiiHoro mporecy.
Biporenis (;ri3oreHis) i moMipHi Bipycu. JIi3oreHHa KOHBEPCisl.

MHOXHHHA JII30TeHisl.

OnkoreHHi BipycH Ta TpaHc(opMalist KIITHH.

AbopTuBHa iHOEKIis Ta Ipupoaa ii PO3BUTKY.

Mexani3mu perutikarii npupoaaux ta Henpupoauux ¢popm JJHK ta PHK Bipycis.
OcobnuBocTi penpoaykiii BipyciB. Buxiz BipyciB Ta ¢aris i3 KIiTHHH.

['eHeTn4HI 1 HETeHETUYHI B3aEMO/II MK BIpycaMH .

[uTonaTnyHuii MexaHi3M aii BipyciB Ha KIiTHHY. LluTomaTorenHa peakiis KJIITHHU HA
BipyCHY 1H(EKIIiIO.

3axucHa peakuis KIITHHHU Bia BipycHoi iH¢exkuii . [Ipupona iHTepdepoHiB i iX BIaCTUBOCTI.
[nsxu nepenayi BipyciB Ta npodilakTuka BipyCHUX 1HEKIIii

PexomennoBana Jiteparypa
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3.I'yceB M.B., Munaes JI.A. MukpoOuosnorus: Y4eOHUK Il CTyI. OUOJ. CEIUAIbHOCTEH BY30B — 4-¢ u3.,
crep. — M.: U3narensckuil neHTp «Akaaemus», 2003. — 464 c.
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BIOXIMIA

Binku

bynosa aminokucnotr. Ctepeoizomepis. Kiacugikallis aMiHOKHUCIOT Ha OCHOBI XiMiuHOi Oya0Bu R-rpym Ta
ix nmonsipHocTi. KuCI0THO-OCHOBHI BJIaCTUBOCTI aMiHOKHCIIOT.

bionoriuni pynkuii 6inkiB. Kinacudikaris 6inkiB. Metoau BUIITICHHS Ta OYUCTKU O1KiB. Di3uK0-XiMiYH1
BJIAaCTUBOCTI OUIKIB. CTPyKTypHa Oprasizalisi MoJeKyJ OUIKY: IepBUHHA, BTOPUHHA, TPETUHHA Ta
YeTBEPTUHHA CTPYKTYpH. MeTOoi1 BU3HAYEHHS aMiHOKHCIIOTHOI MOCIIIJOBHOCTI B O17TKaxX. XapaKTepUCTHKA
¢bi6punspHux ONKiB. (-, []- KepaTWHU, KOJIAreH, eIACTHH. 3arajbHa XapaKTepUCTHKA TMIOOYISIPHUAX OiIKIB.
I'emorno6iH.

®epMeHTH

Knacuoikauis 1 HomeHkinatypa ¢pepmenTiB. XiMiuHa npupona pepmeHTiB. bygoBa Mosekyn pepMeHTIB.
MexaHi3M (epmeHTaTUBHOTO KaTaiizy. Kinetuka pepmenratuBHux peaxuiil. PiBusnus JI.Mixaemnica —
M.Mewnren, I'.JlaitnyiBepa — J{.bepka, ¢iznunuii 3micT koHCTaHTH Mixaenica. AKTUBHICTbh (PEpMEHTIB Ta
¢baxTopu, 110 11 BU3HAYAIOTh. AKTUBYBaHHS 1 iHr101t0BaHHs pepMeHTiB. [HTi0iTOpH: 060POTHI 1 HEOOOPOTHI.
Tunu iHri6iroBaHHs (pepMEeHTIB: KOHKYPEHTHE, HEKOHKYPEHTHE Ta PeTPOIHI101F0BaHHS.

Perynsuis akTHBHOCTI ()épMEHTIB.

Bitaminn
Kinacudikaris Bitaminis. XKupopo3unnsi Bitamiau: rpym A, E, K, /I, ix 6ionoriuna posns? Oyaosa.

Bomnoposuunni Bitaminu: PP, P, C, H ta rpynu B, ix 6ionoriuna pomib, OyaoBa.

HyxkieiHoBiI KucaoTn



[TypuHOBI Ta mipuMiauHOBI a30TUCTI ocHOBU. bionoriuna ¢ynkuis JJHK. bynosa IHK: nepsunHa,
BTOpPHHHA Ta TPETUHHA CTPYKTypHu. Di3uko-ximiuni BractuBocti JJHK. JIHK Bipycis. JIHK Gakrepiii.
[Mopisusaus JIHK npokapioTiB Ta eykapioTiB.

biocunte3 mypuHiB. biocunTes mipuminuHiB. biocuHTe3 ne30KCcipuOOHYKICOTHIIB. Perymsiis 6iocuaTe3y
HykineotuaiB. @epmentu pervtikainii. Mexanizm perutikanii JJTHK B 6akTepisix Ta eykapiOTHUHUX KIITHHAX.
Crpykrypa i BnactuBocti PHK-momimepasu. Mexani3Mm TpaHCKpHIIIIi: 3B’ 13yBaHHS ()EPMEHTY 3 MaTPHIICIO,
iHiIiamig Ta eJIOHTallisd, TePMiHaLlis Ta BUBUTbHEHHS (epMeHTY, no3piBanHs PHK-TpanckpunTis.

Merta6o.1i3m OLIKIB

3arajpHi IUIIXH OOMIHY aMiHOKHCIIOT: TpaHCaMiHYBaHHS, Ie3aMiHyBaHHsI, peaKIlil JeKapOOKCHITFOBaHHS.
Kinnesi npoxykTu azotuctoro oOMiHy. biocnHTe3 ce4oBUHHU.

AKTuBaIis aMiHOKUCIOT 1 yrBopeHHs amiHoammwi-TPHK. Ctpykrypa Ta ¢hyHkiii pudbocom. MexaHizm
TPAHCIISALIT: 1HIIIAIIS TPAHCIIALIT, €JIOHTAIis TOMIMENTH/IHOTO JIAHIIOTra, TEPMiHALlis TPAHCIIALII.

Byraesoau

bionoriuna posns ByrieBoziB. bynosa ta knacudikaiiis ByrieBoAiB. CTepeoizomepis Ta TayToMepis
MoHOcaxapuaiB. OKpemi MpeCTaBHUKN MOHO-, OJIITO- Ta MOJTiCaxapH/IiB.

XiMiuH1 BJACTUBOCTI BYTJIEBO/IIB: PEaKIlii MOJyaleTalbHOro MAPOKCUITY, TIPOKCUIBHUX IPYIl, OKUCHEHHS
Ta BITHOBJICHHS. MeTa0oJ1i3M IepeTBOPEHHS BYTICBOIIB. AHaepoOHE IepeTBOPEHHS BYTIieBOiB. CIIUPTOBE
OpOiHHS.

Aepo0OHe nepeTBopeHHs ByriaeBoaiB. L{uki Tpu- i nukapOoHOBUX KUCIOT (uki Kpebea). AmoToMigyHuH
(MeHTO3HUI) LIMKJI OKUCHEHHS BYTUIeBOAIB. biocuHTe3 ByriieBoAiB. [ mokoHeoreHe3. Y TBOPEHHsI BYTJIEBOAIB
B TIporecax (poTocuHTe3y.

Jlinmigu

Bumii sxupHi kucnotu. HetpanbHi Jinian: Tplaquiriainepoiu, eTepu X0JIecTepory, MIIKOIIM 1.
®docdominiau. Chinromimniam

AXTUBAILiS )KUPHUX KUCIIOT. []-OKHCHEHHS )KUPHUX KUCIOT. EHepreTHuHuii 6anaHc OKMCHEHHS )KUPHUX
KHUCIOT. BiocMHTE3 HaCHYeHNX Ta HEHACHYECHUX YKUPHHUX KUCIIOT.

Mertabo:mi3zm pocdomniniaiB. biocunTtes xonecrepoiy. Perymsiis meraboni3my JIimiaiB.

Cxutag 1 OynioBa 61o0oriuHux MemMOpaH. DyHKIIIT 610710TTYHUX MeMOpaH. AcuMeTpist MeMOpaH.

Bioenepreruka
TxanuHHe nuxaHHs 1 Olonoriune okucHeHHs. OkucHe GocPOpUITIOBaHHS 1 JUXAIBHUN KOHTPOJIb.
®doTocHHTE3 B €yKaploTUYHUX KIIiTHHaX. DoTocucTreMu XjaoporiacTiB. PoTocuHTE3 y MPOKapioTiB.

I'opmonn
3aranpHa XxapakTepucTuka ropmoni. Kimacugikaris Ta 6iosoriusa Jiiss ropMoHiB. ['opMOHM TBapuH i
moauHu. MexaHi3Mu ii ropMoHiB. DITOrOPMOHHU.

PexoMennoBaHa jiteparypa
1.Jleaunmxep. OcHoBBI Onoxumuu, M: Mup, 1985, 1.1-3.
2. buoxumust: Yuebnuk / moxa pex E.C.Ceepuna.- M.: TDOTAP-ME/L, 2003.-784c.
3. bioximisa. /M.€.Kyuepenko, FO.Jl.babentok, O.M.BacunbeB Ta in./ K.:BI'l] KuiBcbkuii yHiBEpCUTET,
2002, 480 c.
4. B.I1.Komosg, B.H.IlIsegoBa buoxumus., M.: JIpoda 2004, 639 c.



3AT'AJIbHA TEHETHUKA

dopMaibHA TeHeTHKA

3naueHHs pooiT [.MeHnens y popMyBaHHI METO0JIOTIT TeHETUKU. 3aKOHOMIPHOCT1 YCIIaJIKyBaHHS ITPU
MOHOTIOpUIHUX Ta MOJITIOPUIHUX CXPEIlyBaHHAX. Y MOBH, SIKi 3a0€3MEUYIOTh Ta JIIMITYIOTh BUKOHAHHS
3akoHiB I .Menpaens. BiaxuneHHs BiJl TUIIOBUX YMCENIbHUX CIIBBITHOLICHD IPU PO3MICIUICHH] Ta iX
npu4IrHU. B3aeMois HeanenpbHUX Ta HealenbHUX reHiB. OcOOIMBOCTI yCIaAKyBaHHS KIJTbKICHMX O3HAK.
CraTucTH4HI TPUYUHY BIAXUICHD Bl BCTAaHOBJICHUX [. MeHeneM 3aKOHOMIPHOCTEH pO3IIeTUICHHS.

XpoMocomMHa Teopisi CIaIKOBOCTI

Kapiotun. ['enetnyna posp mMiTo3y 1 Meito3y. OcoOnIMBOCTI ClIaIKyBaHHSA [IPU HEPETYIAPHUX TUTIAX
CTaT€BOT'O PO3MHOKCHHSI.

Cratp Ta craTeBi 03HaKu. THUIIH XPOMOCOMHOI'O BU3HAUEHHS CTaTi. Y CHaJKyBaHHS O3HAK, 3UETUICHHUX 13
CTaTTIO, 3aJIS)KHUX BiJl CTaTi Ta OOMEKEHNX CTATTIO. Hepo3X0KeHHs CTaTeBUX XPOMOCOM, TeHETHYHI
Hacuiaku. ['pynu 3uerieHHs reHiB Ta kpocuHrosep. [IpuHIunm nodya0By reHETUYHUX KapT €yKapioTiB.
[uTonoriuni kapté xpomocoM. dakTopu, 10 BIUIMBAIOTH HA YAaCTOTY KPOCHHroBepy. OcoOIMBOCTI
CHaJKyBaHHA MPHU LIUTOILIA3MAaTUYHOI criakoBOCTi. CrpaByHS Ta HECIIPaBKHS LIUTOMIa3MaTHUYHA
CHaJKoBiCTh. L{uTOMmIa3MaTHIHa 40I0BI4a CTEPUITBHICTD Ta ii TPAKTHYHE BUKOPHCTAHHSI.

Knacudikais TumniB MiHauBocTi. @OpMYyBaHHS 03HAK SK Pe3yJbTaT B3a€EMOJIl FeHOTUITY Ta (haKTOPiB
cepenowuina. XapakTepHi pucu MoaudikariitHoi MiHIMBOCTI. MeTou BUBYCHHS MOAU(IKaIiHHOT
MiHauBocTi. KomOiHaTHUBHA MIHIUBICTB, i pOJIb y €BOJIOLIT Ta cenekilii. MyTarliiiHa MiHIUBICTb.
Busnauenns ta knacudikarii myrariii. Myrariii 3MiHz 9rciia HabopiB XpOMOCOM (T€HOMHI MyTarlii).
Oco0MMBOCTI TEHETUYHOTO aHaNI3y y MOMiIoiAiB. AHeymoiaii. XpomocomHi nepedynoBu. Knacudikaris
TCHHHUX MYTaIliil 32 MOJICKYJIIPHUM MeXaHi3MOM. MOJIEKYIIpHI MEXaHI13MH BHHUKHCHHSI ISIKUX TeHHUX
Mmytaniid. @i3uyHi, XiMi4HI Ta 610JI0TIYHI MyTareHu: kiacugikailisi, 0COOTMBOCTI Ta MEXaH13MH [ii,
FeHEeTHYH1 HACHIIKH.

I'eneTnka nomyasiuii

I'eneTrka nmomysnsAwLii i 11 3HAYSHHS [ MEIMYHOT T€HETUKH, CEeNIEKIi1, BUpIIIEHHS Mpo0ieM 30epekeHHs
reHodoHay 1 6iocepu. 3akon Xapai-BaitnOGepra ta iioro nmpaktuyHe BUKopuctanHs. [lomymsiist —
eJIeMEHTapHa OJJUHUIIS €BOJIIOLI. | eHeTHYHA reTepOoreHHICTh Ta FTeHETUYHUN OoMIMOP(]i3M MPUPOTHUX
MOMYJISIIH.

MouJiekyJsipHa reHeTHKA
MouJiekyJisipHa opraHi3anis reHeTHYHHX NpPoLeciB

Hyxneinosi kucnoTu sk Hocli reHeTn4Hoi iHpopmarii. Ctpykrypa HykneiHoBux Ilonimopdizm
noagiinoi cripani JJHK. Hancmipanizanis JIHK, Tonoizomepasu. MakpomonekymspHa ctpykrypa PHK.
Oyukuii PHK B kniTuHi.
3aranpHUI IPUHLMN OpraHi3allii reHeTHYHOro Matepiany. Oco0nMMBOCTI OyJOBH KaIlCH/IB 1 yITaKOBKa
TeHeTHYHOro Marepiary Ha npukiai 6akrepiogariB T4 ta [1. [IpocTopoBa opranizaiis 6akTepiaabHOTO
reHomy. PiBHI KOMIaKTH3allii FeHETUYHOTO MaTepiany y eykapioT. THUlu HyKJI€OTHIHUX MOCIT0BHOCTEMH,
10 TPAILISIOTHCS B TEHOMI €yKapioT.
Crpyktypa 1 ¢pyHKuii rena. @yHKIiOHANBHUHN Ta peKOMOIHAIHMIA KpUTepii anenizmy. Lluc-Tpanc Tecr.
Busuenns 6ioximiunoi pyHKIIi1 rena. KoHmenis «oauH TeH - oauH GepMeHT» Ta 1i oAb PO3BUTOK.
['eneTnyHMIT aHATI3 KOAOHY.

[TozaxpomocomHi (hakTopu criagkoBocti. Knmacudikarist mmasmizg. ['pynu HecyMiCHOCTI TUTa3MifI.
Kon'toratusHi minasmiau. Posis miaasmia B eBomtonii Oakrepiid. MoOiabHI reHeTHuHi eneMeHTH (IS-enemeHTH
OakTepiii, HOMEHKJIaTypa Ta OyJ0Ba, NepeMimleHHs). TpaHCO30HH €yKapioT, iX CTPYKTYpHI Ta
¢byHKLIOHATBHI 0COOIMBOCTI, MEXaHi3MH TpaHcno3uiii. Perporpancno3onu eykapioT. Perporenu.
Cucremu pectpukiii 1 Mmoaudikartii y 6akrepiit. Peakmii mpsmoi penaparii JIHK. ®otopeaktusartisi, posib y
penapauii JIHK-metmin-tpancdepas ta JIHK-nira3. Excuumsiiina penaparis. ETanu excrusiiiHoi penapartii.
[ToctpernikaTuBHa (pekomOiHalliiiHa) penapartist. Penapariisi TOMHIKOBO cllapeHuX HyKJIeoTuAiB. Penaparris
nBoHUTKOBHX po3puBiB y JIHK. PenapatusHi mporecu, o iHIyKyIOThCS.



3aranpHa XapakTepucTuka npouecis perutikanii. Eranu perutikanii JIHK. OcobnuBocrti perutikartii
XPOMOCOM €YKapioT.

['enetnuna pexoMOiHamis y nmpokapior. Kon'torauis, cekcykitist, Tpancopmaris, TpaHCIYKIIis Ta
TpaHcheKIlis OakTepii: eTany, TCHETHYHE KapTyBaHHA 3a iX goromororo. [1Insxu renernuHoi pekoMOiHaIil
y eykapiot. MonekynsipHi MexaHi3Mu pekoMOiHarii. Moaens romosnorigHoi pekomOinanii P. Xomiges. Cait-
cnenudigaa pekoMOiHaIlis.

Mexanizmu peaJizaunii reHeTu4Hol iHGopmanii

Tpanckpunuis. Tpanckpunron. Etanu tpanckpumniii. [TporiecnHr nepBUHHUX TPAHCKPHUIITIB.
Tpanccmialicuar. AnbTepHaTUBHUY CIuTaiicuHT. Tpancisiis. bynosa pubocoM mpokapioT Ta eyKapior.
@OyHKIIOHATBHI aKTUBHOCTI Ta (yHKIIOHATBHI AUTSTHKY proocom. Etanu Tpancisii. PiBHI perymoBaHHs
aKTMBHOCTI I'€HIB Y IpOKapioT. PerymtoBanHs (yHKIIIOHYBaHHS JIAKTO3HOTO Ta TPUINITO(AHOBOTO OTIEPOHIB
E.coli. Tunu reretuunoi peryssiii podotu oneponiB. OpraHizaiisi peryJsTOpHUX AUITHOK reHoMa y
€YKaplOTiB Ta PETYJIIOBAaHHS TPAHCKPUIIIT Ta MOCTTPAHCKPHUIILIIIHOTO MIPOIIECHHTa B €yKapioT.

I'eneTHnka sk TEOpeTHYHA OCHOBA CeJIeKIIil Ta 6i0TeXHOI0Tii
I'eHeTnKa K TeOpeTUYHA OCHOBA CeNeKIlii. JJOCATHEHHS CBITOBOT CEJEKIIii Ta YCIIXH BITYU3HIHIX
CEJIEKIIIOHEPIB y CTBOPEHH1 HOBUX BUCOKOMPOAYKTUBHUX IITaMiB MIKpOOPTaHi3MiB, COPTIB POCIUH 1 OPiA
TBapHH. MeTa Ta MeTO/I0JIOTisl TeHEeTHYHOI iHXeHepii. OCHOBHI HANPsIMHU T€HETUYHOT iHXKEeHepil
MIKpPOOPTaHi3MiB, POCIIMH Ta TBApHH.
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3AT'AJIBHA BIOTEXHOJIOI'TA

ITinroroBka Ta cnocodm peasizanii MikpoOHOro BHpOOHNYOro diocHHTE3Y.

[IpuHIMIIOBa TEXHOJIOTIUHA CXeMa O10TEXHOJOTIYHOrO Mporiecy. Tumm cTtamiii 010TeXHOJOTTYHUX
BUpoOHUUTB. [lependepmenTaniiiti mpouec.

[linroToBKa MOXXMBHHUX CEPENOBUIN IJisi BUPOOHHUOTO OlocMHTE3y: 30epiraHHsS Ta 03yBaHHS
KOMIIOHEHTIB [TO’KUBHOTO CEPEIOBUINA, CIIOCOOM CTepHUIli3allii MOKUBHUX CEPEIOBHILL.

OpepxaHHsI TOCIBHOTO MaTtepially JUIsi TTOBEPXHEBOIO Ta TJIMOMHHOTO KyJIbTUBYBaHHS. MyseiiHi
KyJIBTYpH, poO0Ui maprii mramiB-npoayneHTiB BAP.

[ToBepxHeBuil Ta rMUOMHHUI criocoOu KynbTuBYBaHHS. [lepionnunuili Ta 6e3nepepBHUl Mpolecu
6iocuHTe3y. OcoOIMBOCTI, IepeBaru, HeJOIIKU pH oTpuMaHHi BAP.

MartemaTu4Hi MoesIi pOCTOBHX Ta 0iOCMHTEeTHYHHUX NMPOLECIB.

[lepioguune KynbTHBYBaHHS 1 Horo rpadiyHa iHTepnperaiis. ba3oBi KiHETHMYHI MOKa3HUKU
NEepiOIMYHOTO KYJIbTUBYBaHHA. [IluTOMa MIBHIKICTE POCTY, €KOHOMIYHI Koe]illieHTH, BUXiJ Oiomacw,
CTYIIHb BHUKOPHUCTaHHsS CyOCTpaTy, HpPOAYKTHBHICTH OlocHMHTE3y, (i3iojoriyHa IIHHICTH CyOCTparTy.
PiBastHast MoHO, MoHo-lepycaniMcbkoro.

ba3oBi KiHeTMYHI MOKA3HWKK Ta MaTeMaTHYHI MOJEJNI HamiBOe3MepepBHOrO Ta Oe3MepepBHOTO
pexxuMiB KynbTuBYBaHHA. Knacudikariist 6e3mepepBHUX CUCTEM Ta METOJM KepyBaHHSI HUMHU. XEMOCTATHI,
TypOiloCTaTHI Ta 1HII CHCTEMH KepyBaHHS Oe3MepepBHUMU ITpoliecaMu 010CHHTE3Y.



IIpuHIMIHK Ta TUNIOBI TEXHOJIOTIYHI pillIeHHs] BUAJICHHSI HILOBUX NMPOAYKTIB 0l0CHHTE3Y.

OO6rpyHTyBaHHS Ta BUOIp CIOCOOIB BUIIJICHHS B 3aJICKHOCT1 BiJl XapaKTEPUCTUK MPOAYKTY Ta MICIIS
fioro jokami3arii.

Cnocobn KOHIIGHTpYBaHHsI OioMacu: BIJICTOIOBAaHHs, (JIOTaIis, OCA/KEHHS B TMOJi IITY4YHO
CTBOPEHUX I'PaBITAIlIfHUAX CHIL.

Crnocobu  po3aiieHHs TBepAoi Ta pinkoi ¢a3  KyIbTypalibHOI pimuHH:  (UIBTPYBaHHS,
HeHTpUQyryBanHs, cenapyBanHsa. llomepemHss oOpoOka KIITHHHHUX cycreHsiid. ExcTpakiis miiboBOro
MIPOJYKTY.

MemOpanHi  MeToau: fiami3, enekTponiami3z. bapomemOpanHi crmocobu:  MiKpodimbTparis,
yibTpadinbTpalist, 3BOPOTHUNA OCMOC.

Metoau ocamkeHHA OUIKiB: OpraHiYHUMHM pO3YMHHHKAMH, COJIsIMH, BuOipkoBowo pH-ta T-
JIEHATYPaIli€l0, B 130€ICKTPUIHIN TOYIL.

Po3pineHHst Ta OYMIIEHHS TPOIYKTY METOIaMH aJICOPOLii.

OTpumaHH4 KiHIeBOI (pOpMH NPOAYKTIB OioCHHTE3Y.

Crabinizanis npoaykty. HamoBHioBaui Ta crabinizatopu aktuBHOCTi BAP.

TepmouyriuBicTe TponaykTiB OiocuHTe3dy. Crocodu cymkw MpOoAyKTiB. Bakyym-BUCYIIyBaHHS,
po3nmiIoYa Ta cybniMaiiiiHa cymka. Bubip crnocoOy B 3a1eKHOCTI BiJl XapaKTepPUCTUK CYOCTaHIIii, 110
BUCYIIYETHCS, T BUMOT JI0 TOTOBOT'O TIPOJIYKTY.

ToBapni dopmu npoaykTis OiocunTesy. dacyBaHHs, TaKyBaHHs, 30epiraHHs.

Kontpons y BHpPOOHHMITBI MPOAYKTIiB OiocMHTE3y. Buam KOHTPONO, TOYKHM KOHTPOJIO, SIKICTH

MIPOTYKIIII.

Oco0smBOCTI TPAAMUIHUX TEXHOJIOTi OTPUMAHHS Pi3HUX rpyn 0i010TiYHOAKTUBHHUX PEYOBHH.

3aranpHa XapaKTEPHCTUKAa TeXHOJOrii OinkoBo-BiTamiHHMX KoHIEHTpatiB (BBK). OcHoBHI
MPOAYLIEHTH, OCOOJIMBOCTI BUPOOHUIITBA Ta BUIIJICHHS IPOAYKTY.

Oco0aMBOCTI TEXHOJIOT1I OTPUMAHHSI OPraHIYHUX KUCIOT. TEXHOJIOT1YH1 NMPUHIUIH, BUAU TOBAPHUX
bopm.

Mikpo06ionoriyHuid crnocid oTpuMaHHS aMIHOKUCIOT. OcoOJIMBOCTI MPOAYLEHTIB Ta TEXHOJIOTTUHUX
PEKUMIB.

Mikpo6ionoriune BUpOOHUUTBO (pepMeHTHHX mpenapariB. CrnocodOu KyJIbTUBYBAHHSI MPOJYLIEHTIB.
Howmenknarypa, akTUBHICTb LIJTOBUX MPOJYKTIB.

Oco01MBOCTI TEXHOJIOTT OTPUMaHHS aHTHO10THKIB MIKPOOHMM CHHTE30M. 3aJIeXKHICTh TEXHOJIOTTYHOL
CXEMH BiJl MPU3HAYEHHS LIJIOBOTO MPOJIYKTY.
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ITPOLHECH I AITAPATH BIOTEXHOJIOTTYHUX BUPOGHUIITB

OCHOBHI 3aKOHU TIEPEHOCY TETUIOBOI eHeprii. 3akoH Dyp’e. 3akoH HproTona-Pixmana. Kpurepii
TEIUIOBOI Ta riApoauHaMivHoi noaioHocTi. PiBHsHus Ha’e-Crokca.

Tennooominni anmapatu. OCHOBH po3paxyHKy. KOHCTpyKIIii TETII0O0OMIHHUKIB.

OnHOKOpIyCHI Ta 6araTOKOPITyCHI BUNIApHi YCTAaHOBKU. MaTepianbHUi Ta TEIJIOBUN OalaHCH.
KoHcTpykIiii BUnapHux anaparis.

Marepianeuuii Ta TeruioBuit 6anancu. Koncrpykuii cymapok.BiactuBocTi Boiorux rasis.

®dinpTpyBanHs. OCHOBHE piBHSHHA PuUIbTpyBaHHA. DIIBTPYBaHHS MPU MTOCTIHHOMY TUCKY 1 MTOCTIHHIN
mBuIKocTi. KoHeTpyKii GpiibTpiB.

Lentpudyru. OcHoBH po3paxyHky. Koncrpykiiii neHTpudyr.

3MmimnryBad uid piikux cepenoBuil. KoHCTpyKIIil mepeMinnyodnx npucTpoiB. Po3paxyHOK MOTYXHOCTI,
10 BUTpaUYa€eThCs Ha nepeminryBanHs JlepeminryBanns y pepmenTepax.

Koncrpykuii pepmentepiB. OCHOBH po3paxyHKy (epMEHTEpiB.

Maconepenoc. 3akonu @ika. PiBHoBara B mpoiiecax maconepenocy. 3akoH ['enpi. 3akon Paysms.
[TonibuicTe MacooOMiHHMX mponeciB. Kputepii mogidHocTi. MacoobMiHn y ¢pepmenTepax. OcobauBoCTi
MacooOMiHy y pepMeHTepax. PiBHsAHHS MaTepiaiabHOro OanaHncy pepMeHTepa 3a KHCHEM.

[leperonka Ta pexrudikamis. OcobmmBocTi nporneci. KoHCTpyKIis pekTruikamiifHIX KOJIOH.
MarepianpHuii 6aianc pekTudikarii.

Abcopbuis. MatepiansHuii 6ananc abcopoepa. Koncrpyxkirist abcopOepis.

Excrpakuis. KoHcTpykiist piiuHHUX eKcTpakTopiB. OCHOBH PO3PAXyHKY.

MemOpaHHEe KOHIIEHTPYBaHHs Ta po3aineHHs. Kiacudikariss MeMOpaHHUX MPOIIECiB.

KoHcTpykiiis MeMOpaHHUX amapatis.
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