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PO3POBHUKH ITPOI'PAMMU:

Komnep JL.I'. , x.6.H., 1011., 101 Kad. IPOMHUCIOBOI O10TEXHOJIOTIi — PO3I.
«bl10JI0T1s KIITUHI

borgan T.3., x.6.H., 1011., J011. Kad. MPOMHUCIOBOi 610TEXHOJIOTI - po3a. «bionoris
KIIITUHWY, 1. «D1310J10T1 POCIUH

Ops6iaceka JILb., x.0.H., mo11., mOI. Kad. IPOMUCITIOBOI OIOTEXHOJIOTIT — PO3I.
«3aranbHa MIKpoO10J0Tis», «3arajbHa BIpyCOJIOT1s

Ky3bmincekuit €.B., 1.x.H., npod., npod. kad. eko610TEXHOJOTIT 1 G10€HEPTEeTUKH
— po3n. «3aranbHa 010(h13uKa»

I'ony6 H.b., a.1.H., npod., nmpod. kad. exkobioTeXHOIOTii 1 610€HEPTeTUKU - PO3I.
«bioximisn

Krneuax I.P., x.T.H., 1011., 1011. Kad. MPOMHCIIOBOT O10TEXHOJIOTIT — po31. «3arajbHa
TCHETHKA»



BIOJIOI'TA KIITUHH

Beryn. KiiTuHa — 0CHOBHA CTPYKTYPHA OAMHUIS sKUBUX OPraHisMiB

Huronoris — Hayka npo KAITUHY. PiBHI opraHizaiii >kMBOi MaTeplii.

XiMIYHI KOMIIOHEHTH UBHX CUCTEM. B10JIOT14HI MOJEKYJU: BYIJIEBOAM, JIMiau, OUIKU
(cTpykTypHI Ta pepmenTatuBH1). Hyki1eTHOB1 KUCIIOTH.

CTpyKTypa eyKapioOTH4YHOI KJIITHHHA

Mertoau nociipkeHHs KiiTuH. CBITJIIOBUH Ta €IEKTPOHHUN MIKpOCKOIl. MeTou, siKi
BUKOPUCTOBYIOTH TTPH MIKPOCKOTIIYHOMY JOCII>KECHHI.

CTpykTypH, CHUIBHI JJii TBApUHHOI Ta POCIMHHOI KITUHU. KiiTHHHA Teopis.
Knituani memOpanu, ix OyzoBa Ta QyHKIi. TpaHcmopT depe3 KIITHHHI MeMOpaHH.
Snpo, crpykrypa Ta ¢yskuii. Enmommasmatnunuii peruxyinoMm. bynoBa Ta ¢yHKIii
IMIaJICHPKOTO Ta IMOPCTKOTO EHJOMJIa3MaTUYHOTO peTHKyioMy. Amapar [onbmxi.
MITOXOHIpIl — €HEePreTUyH1 Aeno KIITUHU. PubocoMu — OIIIOKCMHTE3YIOUl OPTraHOIAM.
JIizocomu Ta MOB’sA3aH1 3 HUMU SBUILA aBTOJI3y Ta aBTOdartii.

CTpykTypH BIIacTUBI pOCAMHHIN KiIiTHHI. KIITHHHI CTiHKH, iX OyAoBa Ta QyHKIII.
Baxkyomni. [lnactunu — dotocunTe3yroui opradoiau. [lnazmonecmMu — *KuBi 3B’ SI3KU M1XK
kiiTuHamMu. KimiTiHHA 000JI0HKa POCIMHHOL KIIITHHY, i1 CTpyKTypa 1 QyHKITIi.

Cnocodn aKkymyJIIOBAHHS €HEPrii KIITHHOIO

dotocuHTe3 — aBTOTPODHMI MIIAX OJEp KaHHS KIITHHOIO eHeprii. bioximiuHi OCHOBHU
doTocunTesy. CBitTioBi peakiii ¢oTocunTesy. Jxepeno kucHro. TeMHOBI peaxiii
dboTOoCHHTE3Y.

Knituane auxanHs — reTepoTpodHU MIIAX OACp)KaHHA KIITUHOIO eHeprii. 3araibHi
BIJIOMOCTI IIpo KJITUHHE auxaHHd. ['mikomi3. Hukn numonnoi kuciotu (L[TK). YuacTs
MITOXOHIpIN y KiiTHHHOMY nuxaHHi. [ToHoBiaenus HpesepByapy. JlaHitor mepeHoCy
€JIEKTPOHIB.

Po3MHOKeHHSI KJIITHH

Miro3 Ta noaun kimiTuH. KIITHHHUI NO11 Yy MPOKApIOTiB, KIITUHHUIN MO y €yKapioTiB.
Mirto3: 1neHTpiosi Ta yTBOpeHHs BepereHa. [loain nurorniasmMu (LMUTOKIHE3). 3HAUYCHHS
MITO3Y.

Bunu HectateBoro po3MHOKeHHs. Meii03 — OCHOBHUI MPOIEC CTATEBOTO PO3MHOKEHHS.
Cramii wmeiio3y. XpomocomMHa Teopis cmaakoBocTi. CrareBe  PO3MHOMKEHHS.
I'emodoautusm. [Taprenorenes. Pi3HOMaHITHICTD JKUTTE€BUX IUKIIIB. OBOreHE3 y TBAPHH.

IIpouecu po3BUTKY Ta 3arudeJii KIITHHA

JudepenititoBanHsl KIITHH — MPOIEC HAMPABICHUX 3MiH. PO3BUTOK OXHOKIITHHHOI
3UrOTH B 0araTOKJIITHHHHUNA OpraHi3M. [HTerpoBaHICTh PO3BUTKY Ta IU(EpEHIIFOBAHHS.
@akTopH, IO BIUIMBAIOTh HA AU(PEPEHIIIOBaHHS y 0araTOKIITHHHUX OPraHi3MiB.
['eneTnuHi MexaHi13MU AUPEPEHIIIIOBAHHS KIIITUH.
3arubesnb KJIITHH B MPOIECI OHTOTeHE3Y. 3aMileHHsI KITITHH.



Di3i0J10Tisl POCTY TA PO3BUTKY POCJIUH

[Tonsarrs “pict” Ta “po3BUTOK”. OHTOreHE3 POCIMHHOI KIITHHU. ETanmu OHTOTEHE3y:
MO, PICT PO3TATYBAHHSM, AU(EPEHITiallisl, CTapiHHA Ta BiIAMUPAaHHS. TOTUIIOTEHTHICTh
kJ1iTiH. OCHOBHI €Tanu poCTy KIITHHU po3TaroM. JudepeHnmiamis KiIiTHH.

Tunu pocTy pocnuH: amiKadbHUM, THTEPKAJISAPHUN Ta Oa3ainbHUN. S-moaiOHa KpuBa
pocry.

Perenepariss y pocnuH — @i3iosnoriuna 1 TpaBMmatuyHa. SBumie QoTomepionnusmy.
@ITOXPOM - NIIMEHT «O10JIOTTYHUI EepEMHUKAY.

BHYTpIIHBOKIITUHHI CUCTEMHU pPEryislli — MeTaboJiyHa, MEMOpaHHA Ta I'€HETUYHA.
MUKKIIITUHHI CUCTEMH peryJisiuii — TpogiyHa, TOPMOHAJIbHA Ta €JIEKTPO(]i3ionoriyxa.
@diToropMoHaIbHUN cTatyc pociauH. PiziojoriyHa Jis  (PITOrOPMOHIB CTUMYJIATOPIB
pOCTy -ayKCuHy, TiOepeniHiB, IUTOKIHIB.  Di3iojoriyHa [is 1HTIOITOPIB POCTy —
a0CIM30BO1 KHUCIOTH, eTuieHy. CHHTETHYH1 PEeryJjsiTopu POCTy 1 PO3BUTKY POCIHUH:
perapaanTu, repOinuan. MexaHi3m aii ¢p1TOrOPMOHIB.

PexomeHni0BaHa JiTeparypa

. Kemn I1., K. Apmc. Beegenue B 6uonoruto: Yue6uuk. —M.: Mup, 1988. — 665 c.

. Crencon K., Ya06crep I1. Knerka: Yuebuuk. — M.: Mup, 1980. — 299 c.

3. Tetinop /., I'pur H., Crayt V., buonorus: B 3-x 1.; Ilep. ¢ anrn./ Ilox pen.
Comepa P./ 3-e uzn.-M.: Mup, 2004. T1.- 454c.

4. Tewtnop H., I'pun H., Crayt VY., buonorus: B 3-x T.; Ilep. ¢ aurn./ Ilox pen.
Comnepa P./ 3-e uzn.-M.: Mup, 2004. T2.- 436c¢.

5. Teinop M., I'pun H., Crayt VY., buonorus: B 3-x T.; Ilep. ¢ anrun./ [log pen.
Comnepa P./ 3-e uzn.-M.: Mup, 2004. T3.- 451c.

6. Uennios 1O.C., Bgaemenne B KkiIeTouHyr Ouosoruto:YueoHuk.-M.:1KI]
«Axanemkuuray, 2005r.-487c.

7. Tpyckaeupkuii €.C. [{utomnoris.- Kuis: Buma mkosna.2004p.-250c.

8. .Mycieuko M.M. ®izionoris pocauH. [liapydHuk. 2-¢ Buj., BUI. Ta JOIM. /
Mycienko M.M. - K.: ®@itocomionentp, 2001. - 392 c.
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3AT'AJIBHA MIKPOBIOJIOI'TA

IIpeamer i 3aB1anHs MiKpoOio0rii

3HaueHHsS MIKpPOOPraHi3MiB B MPUPOJL, B TOCMOAAPYIN NIsUIBHOCTI JIFOJAUHHU, B OXOPOHI
3JIOPOB'sS Ta OXOPOHI HABKOJMIITHHOTO CEPEIOBHUIIIA.

OCHOBHI HampsIMKH PO3BUTKY Cy4acHOi MIKpOOIOJIOrii: 3arajbHa, I[POMUCIOBA,
TpYHTOBa, BOJHA, TEOJIOTiYHA, MEAWYHA, BETEPUHAPHA, CUIBCHKOTOCIONAPCHKa,
KOCMIYHa, €KOJIOT14HA .

XapaKTepHUCTHKA 1X 3a/1a4.

[lepBuHHE TMIAPO3AIIEHHS MIKPOOPTaHi3MIB - €YKapiOTHYHI MIKpPOOpraHi3Mu
MIKPOCKOITIYHI BOJOPOCTi, TPUOU 1 HAUMPOCTIII, Ta MPOKAPIOTHYHI MIKPOOPTaHi3MU :
OakTepii Ta apxebakTepii. KoHmeniis mnpoTucTia.

OCHOBHIi CTPYKTYpPHi KOMIIOHEHTH 0AKTePiaIbHOI KIITHHH
[cToTHI BIAMIHHOCTI B Opradi3amii JBOX THMIB KJIITHH: €YyKapiOTUYHOI Ta
POKapiOTUYHOI. 3arajibHi BIACTUBOCTI MIKPOOPTaHI3MiB.



3arajibHa XapaKTepUCTHKA TNPOKapioTiB. Pi3HOMaHITHICTE Mopdoaoriunux ¢Gopm,
Bapiailii po3mipiB, MeTabOJIuHI OCOOJIMBOCTI.

KnituHHa CTiHKA TPaMIO3UTHBHUX Ta TpaMHeraTuBHUX Oaktepiid. OcHOBHI ¢yHKIIIT
KIITAHHOT  CTiHKM  Oakrtepidi. He3BuwaiiHi  KIIITUHHI ~ CTIHKH  apXeOaKTepiu.
MikpoopraHi3mH, siKi He MalOTh KIITUHHOI CTIHKH.

3acobu BUATICHHS KIIITUHHOI CTIHKH y OaKkTepiil B 1a00paTOPHUX yMOBAX.

Kancynu, cnu3oBi mapu Ta 4oxiu, iX XiMmiuHa OymoBa Ta (yHkuii. Bukxopucranus
KaricyJ1 y MpakTUIli HApOJAHOTO TOCIOIapCTBa Ta MEAMIIMHI.

[uTomnazmatnyna MemMOpaHa, OCOOMMBOCTI Ii CKJIagy, CTPYKTypu Ta QYHKIIT Yy
OakTepiid..

Ocob6nuBocTi OynoBu OaktepianibHOi Xxpomocomu. Pemmikamiss JIHK 1 cerperaiis
HYKJIEOi/1IB TPU MO KIITHH. 3B'I30K HYKJIEO0i/la 3 HUUTOIUIa3MaTUYHOI0 MEMOPaHOIO Ta
1l HOX1THUMH.

[To3aXpOMOCOMHi eneMeHTH (IIa3Mifu, TPaHCHO30HU Ta IS-dparmenTn). IX pombs B
T€HEeTUYHIN PI3HOMAHITHOCTI POKapPioT.

[Ipunatkun OakTepianbHOI KIITUHH, 1X KUIBKICTh 1 XapakTep pPO3MIIICHHsS. XIMIYHUN
CKIaj 1 iX CTpyKTypHa opraHizamis. BiamiaHi 0coOnuMBOCTI OyIOBU IKT'YTHKIB
IPOKapioT.

MexaHi3m pyxy OakTepiii.

Po3MHoOkeHHs Ta 1 epeHUilOBaHHSA OaKTepii

[ToHATTS NpO KITUHHUN LUK OaKTepiid, TUMM BEreTaTUBHOIO LUKIIY- MOHOMOP(hHHIA,
auMoppHUI 1 MoTIMOPPHUIN KIITUHHI HUKIIH.

Cnoco6i po3MHOXEHHS OaKTepiadlbHUX KIITHH.

Mopdonoriune qudepenuiroBanss 6akrepiid. Engocnopu ta 0i0Ximisi CIOPOYTBOPEHHS.
Ponu Gaxtepiii, 10 yTBOPIOIOTH eHAocnopu. HeraTuBHa Ta mO3UTHBHA POJb MPOLECIB
CIIOPOYTBOPEHHH.

Xap4oBi norpedu MiKpOOpPraHizmMiB Ta KyJIbTHBYBAHHSI MIKPOOPTIaHi3MiB

[ToxuBHI peyOBUHU, 10 BUKOPUCTOBYIOTHCA SIK BUXIJHI Marepianu Jjisi O10CHHTE3y Ta
noOyBaHHsA eHeprii. PakTopu pocTy. BiTHOCHICTH MOALTY MIKpOOPTaHi3MIB IO THIIAM
xapuyBanHs. [lomin ¢dotorpodHux Ta xXeMOTpodHUX OakTepii B 3aJEKHOCTI BiJ
cyOcTpaTiB, SIKi BOHH OKHCIIOIOTh. Y IBICHHS PO JITOTPOHICTH Ta OpraHOTPOHICTE.
MexaHi3MH1 HaIXO/PKEHHS MMO)KUBHUX PEUOBHUH Yy OaKTepiaibHy KIITHHY.
[HaMBiAYyansHUN Ta TOMYISUIAHUANA PICT OAKTEPIi.

MeTa00J1i3M NPOKAPIOTHYHMX KJIITHH

3aragpHa XapaKTEpUCTUKA EHEPreTUYHOrO0 Ta KOHCTPYKTHUBHOTO  MeETaboJi3MiB
MikpoOHoi kmiTuHU. [lepia Ta apyra yHiBepcaiabHi popMu eHeprii y KIITHHI
XapakTepucTUKa LEHTPAIbHUX METa0OJIYHUX MPOIIECIB, SIKI MPOXOASTh 32 CXEMaMHU:
EmOnena-Meit'eproda-Ilapnaca,  BapOypra-/likkenca-Xopekkepa Ta  EHTHepa-
Hynopoga.

Bponinns sik croci6 onepskanHs eHeprii. Busnauenns nmousaTTs 6poainHsa. EnepreTudna
OIlIHKa OpOJIHHA MOPIBHSAHO 3 quxaHHsAM. Knacudikaris 6poainusa. Karabomiuni cxemu
OCHOBHHMX THMIB OpOAIHHSA: TOMO- 1 TeTepodepMEHTATUBHOTO MOJOYHOKHUCIIOTO
OpoAiHHS, IPOIMIOHOBOKUCIIOTO CITMPTOBOTO Ta MACISTHOKHCIIOTO OPOTiHHS.



Buau ta Mmexanizm 6akrTepiaabHOro oToCHHTE3Y . bioXiMIuHI MEXaHI3MH ITUKJITYHOTO Ta
HenukiaigHoro ¢orocuntesy. [losBa npyroi porocucremu Ta 0co0IMBOCTI (POTOCUHTE3Y
miaHo6akTepiil. OcoOMMBOCTI aKyMYJISIIIi CBITJIOBOI eHEeprii rano(iibHIMEU OaKTEpisiMHU.
BusnadenHs mpupoam mporieciB AuxaHHsA. AepoOHe mauxaHHsA. Luka TpukapOOHOBHUX
KHUCIIOT 1 OCOOJIMBOCTI MOTO (DYHKITIOHYBaHHS Yy MIKPOOPTaHi3MiB MPOKAPIOTHYHOTO
Tuny. bynoBa JaHuora mnepeHocy €NeKTpoHIB y OakTepiil. MexaHI3M OKHCHOIO
dochopumtoBannst HemoBue oxucnenHs. BigminHOCTI mpouecy Bix OpomiHHS Ta
aepoOHoro nuxaHHsa. Enepretnunuii 6anaxc.

BusnauenHns mOHATTS aHaepoOHOTO AuxaHHsA. Tunu  aHaepoOHOTO  JAMXaHHS.
Oco0auBOCTI OyI0BH JIAHLIOTA IEPEHOCY €JIEKTPOHIB Y aHaepOoOHUX Ta (PaKyJIbTaTUBHUX
aepoOHuX OakTepiit

Oco0MMBOCTI €HEPreTUYHOI0 METaboJi3My JIITOTPOPHUX MIKPOOPraHu3MiB. 3arajibHa
XapakTepucTuka Tpynu JiToTpodiB. OCHOBHI TpolEecH iX KOHCTPYKTUBHOTO Ta
eHepreTuyHoro oOMiHIB. DyHKIIOHYBaHHA JHMXaJIbHOrO JjaHItora. [lommpenus
TTOTpO(]iB B MpUpOI.

KouctpyktuBHuii 06miH ¢otorpodiB. ABroTpodHa Oikcaris Byriekuciotd. [{ukmum
Apnona ta KanbBina.

KoHcTpykTuBHMIT 0OMiH  TeTepoTpodiB. 3arajbHi 3aKOHOMIPHOCTI  O10CHHTE3Y
MIKpOOpraHi3MaMid MOHOMEPHHUX PEYOBUH — MONEPEAHUKIB 010M0JIIMEPIB (AMIHOKHUCIOT,
NYPUHOBHUX Ta MIPUMITUHOBHX OCHOB). OCOOIMBOCTI CHHTE3Y MIKPOOHOIO KIIITHHOIO
OCHOBHUX OiomojimepiB — Oinka, HYKJIETHOBUX KHCJIOT, THOJICaXapuaiB Ta
nenTUAorIiKany. biocuHTes aimifis.

B3aeMO03B's130K KOHCTPYKTUBHUX Ta EHEPTETUYHUX MPOIIEC

Po3noBcroI:KeHHSI MIKPOOPIraHi3MiB, IX y4acTh B KPyroooiry y npupoai
PosnoBcrokerHss MikpoopraHiamiB B Oiocepi. ITIOHATTS mpo eKOJIOTIYHY HIMIYy.
dakTopu, N0 BIUIMBAIOTH Ha SIKICHUW Ta KUIBKICHUH CKJIaJ MIKpOOPTaHi3MiB.
MikpoopraHizmu Ta 0ioreHHa mirpaiiis aTomiB. [ToHATTS Tpo 06IT PEYOBHUHU B TIPUPO/II.
Apeanu Oakrtepiii. bakTepianbHi 11eHO3H.

OO6ir azory. [lepeTBopeHHs BYTJICIBMICTKUX PEUOBUH B IPUPO/II.

Bionoriuauii Uk cnonyk cipku, dpocdopy Ta 3aiiza.

BruiuB ¢akTopiB 30BHIIIHLOTO cepeIOBHUINA HA MIKPOOHY KJIITHHY

Hist pi3nvHNX, XIMIYHUX Ta 010JI0T1YHUX (HAKTOPIB HA MIKPOOHY KIIITHH

®opMU B3a€EMOJIlIi MIKpOOpPraHi3mMiB B MNpuUpoal — cuUMOI03 1 HOro pi3HOBUIU —
KOMEHCaII3M, MyTyaii3Mm, MeTab103. XKalTBo Ta mapa3utu3M. [lacuBHUl Ta aKTUBHUI
AQHTaroH13MH.

CucreMaTHuKM MPOKAPIOT, MeTa TAa NPUHIMIN KJaacudikamii

[Tonarrs npo cuctemMaTuky TmpokapioT. Tumm 1 1im kinacudikamii. TpygHomm
CTBOpPEHHS (DUIOT€HEeTUYHOI CHUCTEeMH, IO BiAoOpa)kye pOAMHHI 3B'I3KU MDK PIZHHUMHU
rpynaMu MpoKapioT Ta iCTOPIIO X €BOJIOLIMHOTO PO3BUTKY.

[IpaBuna Ta npuHIUNU Kiacudikaiii.

MixHapoIHUN KOJEKC HOMEHKIaTypu Oakrtepiii. Busnaunuk bepmxu, 3aranbHa
XapaKTepHUCTHKA 4 OCHOBHUX KaTeropii



3AT'AJIBHA BIPYCOJIOT'IA

Biosoris Bipycis

Bipycomnoris sik OionoriyHa Hayka, 00'€KTH ii BUBYEHHS, 3HAYEHHS B CTAHOBJIIECHHI
MOJIEKYJIsIpHO]1 Oi0s10rii. JlocarHeHHs BipycoJiorii B 60poThOi 3 BIpYCHUMH 1H(PEKIIISIMU.
Bu3zHaueHHs BIpyCiB, CydacHI YSBJICHHS PO IPUPOAY BIpyCiB, OCHOBHI KOHLEMLII PO iX
eBostol1t0. OCHOBHI BIAMIHHOCTI BIPYCIB Bl KJIITHHHHMX oprasi3miB. Po3mipu BipyciB,
METO/M 1X BU3HaYeHHs. OCcOOIMBOCTI PO3MHOKEHHS Ta KyJIbTUBYBaHHS BIPYCIB.

OcHoBHi rpynu BipyciB. Homenkiartypa i kiacugikariis BipyciB. TaKCOHOMIUHI O3HAaKH
IpEeICTaBHUKIB HAMBAXIMBIIIMX POJIMH BIPYCIB JIOJUHU 1 TBAPHUH:

XimiyHa npupoja Bipycis

BinMiHHOCTI XIMIYHOTO CKJIaJy BIpYCIB BIJ XIMIYHOTO CKJaay KJIITUHHHUX OPIaHI3MiB.
XIMIYHUI CKJIaJ TPOCTUX 1 CKIaAHMX BipyciB. Ilpuponma BipycHux OuikiB. Tumm
BIPYCHHUX HYKJICTHOBUX KHUCIOT. JIimiu 1 BYIJIEBOJU CKJIAIHUX BIpYCiB.

Mopddoorisi Ta cTpyKTypa BipyciB
Tunu opranizamii u OynoBu BipioHiB. bymoBa kancuay. Tunu cumerpii, 110
BUKOPHCTOBYIOThCS B OpraHizaiii kancuay. Bipycu 6akrepiit (Oakrepiodarn)

MexaHi3M B3aemMoii Bipycy i KJIiTHHH

[IponyktuBHa 1Hdekuis. IlonsaTrs npo BipyneHtHi Bipycu.  Da3u iHPekuiiHOro
IPOIIECY.

Biporenis /ni3orenis 1 nomipHi Bipycu. Jli3orenHa kousepcist. MHOXUHHA JI130T€Hisl.
OHKoreHHi BipycH Ta TpaHchopmarlisi KJIITUH.

AOGopTuBHa 1H(EKIis Ta MPUPoaa i1 pO3BUTKY.

MexaHizmu perutikaiiii npupoaHux ta Henpupoaaux hopm JJHK ta PHK Bipycis.
Oco6imMBOCTI penpoayKIlii BipyciB. Buxin BipyciB Ta ¢aris i3 KJIITUHH.

I'eHeTHYHI 1 HETEHETHYHI B3a€EMO/II1 MiXK BIpyCaMH .

[uronaTuuHMii MexaHi3M i1 BipyciB Ha KIiTUHY. [{luTonaTorenHa peaxiiist KJIITHHU Ha
BIpyCHY 1H(EKIIitO.

3axucHa peakiis KITHHHA Bif BipycHoi iHbekmii . Ilpupoma inTepdeponiB 1 ix
BJIACTUBOCTI.

Insxu mepenadi BipyciB Ta mpodijlakThKa BipyCHUX 1H(EKITIH

PexomMeHn0oBaHa jiTeparypa
1. CopemenHas Mukpo6uonorus. ITpokapuoTs! ( mox penakmueii M. Jlenrepa,
I'. dpesca, I'. lllnerens B 2-x 1., M.:Mup,2005r
2. TMupor T.II., IrnatoBa O.A. 3aranpHa 6iotexHosoris: miapyyauk. — K.: HYXT,
2009.- 336 c.
3. Ceprituyk M.I'., [To3yp B.K., BinnikoB A.l. ta iami MikpoGiosoris.
[Migpyunik-K. BTa-Bo«KuiBcekuii yniepcuret»,2005-375¢
4. TIuneuu A.B., Cupotkun A.K., I'aBpuiora O.B., [Torexun A.A. Bupycomnorus:
yueOnuk,C—I1, «M3a-Bo Cankr—IleTepOyprckoro yuusepcureta, 2012,432c.



BIOXIMIA

Binku

bynosa aminokucnot. Ctepeoizomepia. Kiacudikaiiisi aMiHOKACIOT Ha OCHOBI XIMIYHOT
OynoBu R-rpyt Ta ix momsiprocTi. KuCaoTHO-OCHOBHI BJIACTUBOCTI aMiHOKHCIIOT.
bionoriuni pynkuii 6inkiB. Knacudikamist O0inkiB. MeTonu BUIIIEHHS Ta OYUCTKU OLIKIB.
@i3uKo-XiMiuHI BIAcTHBOCTI OuIkiB. CTpyKTypHa OpraHizaimisi MOJEKyn OiIKy:
NEepBUHHA, BTOPHHHA, TPETHHHA Ta YETBEPTUHHA CTPYKTypu. MeToau BU3HAYCHHS
aMIHOKHCJIOTHOI MOCIIOBHOCTI B Oinkax. Xapakrepuctuka ¢piopuisipaux Oinkis. [1-, [1-
KepaTHUHM, KOJIare€H, €JIaCTMH. 3arajibHa XapakKTepUCTUKA TJIOOYJSIpHUX OUIKIB.
I'emorno0iH.

DepMeHTH

Knacudikamiss 1 HoMmeHkiarypa d¢depMeHTiB. XiMiuHa mnpupoaa ¢epMeHTiB. byjora
MOJIEKYJ (PepMEHTIB.

Mexanism (depmentatuBHoro katamizy. Kinetuka pepMmenTatuBHUX peakiiiid. PiBHSIHHS
J.Mixaenica — M.Menten, ['.JlaitnyiBepa — [l.bepka, ¢i3uunuii 3MIiCT KOHCTAHTHU
Mixaemica. AKTUBHICTh (PepMEHTIB Ta (akTopu, 10 il BH3HAYAIOTh. AKTHUBYBaHHS 1
iHriOiroBaHHs ¢epmentiB. I[Hribitopu: 00OpoTHI 1 HEoOOpoTHI. Tumu iHriOiIFOBaHHS
(epMEeHTIB: KOHKYPEHTHE, HEKOHKYpPEHTHE Ta PETPOIHT101I0BaHHS.

Perynsuis akTuBHOCTI (pepMEHTIB.

Bitaminu
Knacudikauist BitaminiB. JKupopo3unnsi Bitaminu: rpyn A, E, K, /I, ix 6ioyoriuna poib,
O0ynosa. Bogopo3uunni Bitaminu: PP, P, C, H ta rpynu B, ix 6iosoriuna pois, 6ynosa.

HyxieiHoBi kuca0TH

[TypunoBi Ta mipumiguHOBI a30TUCTI ocHOBU. bionoriuna ¢yukiis JHK. bynosa JJHK:
NEPBUHHA, BTOPUHHA Ta TPETUHHA CTPYKTypu. Dizuko-ximiuni BaactuBocti JJHK. JTHK
BipyciB. JIHK 6akrepiii. [lopiBasaus JJTHK mpokapioTiB Ta e€ykapioTiB.

biocunte3 mnypuniB. biocuHTe3 mnipuMinuHiB. bilocuHTE3 1€30KCipHOOHYKICOTHIIB.
Perynsmis 6iocuntesy HykimeoTuaiB. @epMmentu pervrikamii. Mexanizm pertikarii JJTHK
B 0aKTepisix Ta €yKaplOTUYHUX KIIITHHAX.

Crpykrypa 1 BiactuBocti PHK-monmimepasu. MexaHi3M TpaHCKpHIILIi: 3B’sI3yBaHHS
(depMeHTy 3 MaTpuLEro, 1HILIALS Ta €JOHTallisl, TEpPMiHaLlld T4 BUBUIBHEHHS (PEPMEHTY,
no3piBanHs PHK-Tpanckpunris.

Meta0o0.1i3M 0isIKiB

3aranbHl TUISIXM OOMIHY AaMIHOKHCIJIOT: TpaHCaMiHyBaHHS, J€3aMiHyBaHHS, peakilii
nexkapOokcwtroBaHHs. KiHIeBl IpoIyKTH a30TUCTOTO 00MiHY. Bi10OCHMHTE3 CEeYOBUHH.
AKTuBaIliss amiHOKHCJIOT 1 yTBopeHHs amiHoanuia-TPHK. Crpykrypa Tta dyHkIii
pubocoM. MexaHi3M TpaHCIHAI: 1HIINALIS TPAHCIHAIII, E€JIOHTaIlsl MOJINEHTHIHOTO
JIaHITIOra, TEPMIHAIIIS TPAHCIISAIIII.

Byraesoau
bionoriuna ponb ByrneBoxiB. bymoBa ta knacudikariis ByriaeBomiB. CtepeoizoMepis Ta
TayToMepis MoHOcaxapuaiB. OkpeMi MPeACTaBHUKA MOHO-, OJIITO- Ta MOJTicaxapu/IiB.



XiMI4H1 BIaCTUBOCTI BYTJICBOJIB: PEaKIlii MOJyaleTaJbHOr0 T1IPOKCHITY, T1APOKCUIBHUX
IPYIl, OKUCHEHHsI Ta BIJHOBJIEHHsA. MeTaboJi3M MEepeTBOPEHHS BYTJIEBOIIB. AHaepoOHE
NepPETBOPEHHS BYTIeBOIB. CIUpTOBE OPOIIHHS.

AepoOHe nepeTBopeHHs ByriieBoiB. [{ukn Tpu- 1 qukap6onoBux kuciot (1uki Kpebea).
AmnoToMiuHHMi (TIEHTO3HHWI) LMK OKHCHEHHS BYIJIEBOJIB. bloCHMHTE3 BYIJIEBO/IIB.
I'mokoHeorenes3. YTBOPEHHs BYTJIEBOIB B Ipoliecax POTOCUHTESY.

Jlimiamn

By xupHi kucnotu. HeilTpanpHi mimiav: TplauWirIiLEeposid, €TEPHU XOJECTEPOIy,
rimikoiniad. @ocdomniniau. Chinrominiau

AKTHBaIiSI KUPHUX KHUCIOT. [J-OKMCHEHHS >XUPHHUX KHUCIOT. EnepreTtmunmii OamaHC
OKHCHEHHS JKUPHHUX KUCIIOT. biocMHTe3 HacHYeHNX Ta HEHACHYCHHUX YKUPHUX KHUCIIOT.
Mertabomnizm docdominiaiB. biocunres xonecrepoiy. Perysiisa metabomizmy JimiiB.
Cknan 1 OynoBa Oiosioriyaux MemOpaH. DyHKIT O10J0TIUHMX MeMOpaH. AcHUMETpis
MeMOpaH.

Bioenepreruka

Tkanunne nuxanHs 1 OionoriydHe okucHeHHS. OxucHe (HochOPHIIOBAHHS 1 AUXATbHUN
KOHTPOJIb.

@oTOoCHHTE3 B €yKaplOTMYHUX KIITHHaX. PotocucrteMu xjioporuiactiB. OTOCUHTE3 Y
IPOKapiOTIB.

I'opmonn
3aranbHa XapakTepucTuka ropmoHiB. Krnacudikariis Ta OiosioriyHa [isi TOPMOHIB.
['opmonu TBapuH 1 moauHu. MexaH13MHu J11i TOpMOH1B. DPITOrOPMOHH.

PexomenoBana Jiteparypa
. Jlenunmxep. OcHoBbl Onoxumuu, M: Mup, 1985, T.1-3.
. buoxumus: Yueonuk / noxa pen E.C.Cesepuna.- M.: ITDOTAP-ME]L, 2003.-784c.
3. bioximiga. /M.€.Kyuepenko, [0.JI.ba6entok, O.M.BacwmpeB T1a iH./ K.:BI'1]
Kwuiscekwuii yHiBepcuret, 2002, 480 c.
4. T1.Komog, B.H.IlIBemoBa buoxumus., M.: Jlpoda 2004, 639 c.
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3AT'AJIBHA BIO®I3UKA

IIpeamer i 3aBaanHs Oioizukn

biodizuka- npeamer 1 3aBlaHHs, MICLIE B CHCTEM1 IPUPOJHUYUX HAYK;

Kinacudikartiisi TepMOJIMHAMIYHUX CUCTEM. 3aKOHU TEPMOJMHAMIKHU Ta 1X BXKHUBAHICTh J10
010JIOT1YHUX CUCTEM.

MouJekyasipaa oiogizuka

Bona B npuponi; 11 GyHKIIT B KUTTEASUIBHOCTI opraHi3miB. CTpykTypa Boau Ta ii
anomauii. BonneBwit 38's30k. ['iipodoOHi B3aemoii. EnekTponpoBiIHICTS.
Kucnorno-ocuoBHi OydepHi cucremu 1 po3umHH. Kiracudikaliisi KHCIOTHO-OCHOBHUX
Oydepuux cucreM. Mexanizm OydepHoi nii.. bydepna emnuicte. Enextpoximiuni
BIacTUBOCTI po3umHiB. Koedimienr aktuBHOCTi. loHHa cuma po3uwmHiB. Poib



€JCKTPONITIB Yy Tporecax  IKUTTEASUIBHOCTI. (OCMOTHYHA AKTUBHICTh KIIITHHHU.
I'inepToHiyHi, TINOTOHIYHI Ta 130TOHIYHI PO3YHHHU.

Enexrpoguuii  Ta  OKMCHO-BIIHOBHUH  moTeHmian. Di3WKO-XIMIYHI ~ METOIH B
010TEeXHOJIOT11: TOTEHIIIOMETPisl, aMIiepoMeTpis, nossiporpadis. Busnauenns pH.

Biodizuka kiiTHHHMX npoueciB

MemOpanu K yHIBepCaJIbHHI KOMIIOHEHT O10JI0OT1YHUX cucTeM. MonenbHi MeMOpaHHi
cucremu. OcoOnIMBOCTI Pa30BUX NMEPEXO/IIB B MEMOpPAHHUX CUCTEMaX. BIIMB 30BHINIHIX
¢dakTOpiB HA CTPYKTYPHO - PYHKITIOHAIBHI XapaKkTepucTuku OiomemOpaH. [leperecerHns
10HIB yepe3 OlomMeMOpaHu 1 OloeNeKTpUyHl MoTeHuiaau. MemOpaHHMI MOTeHLial
HartpieBuii Hacoc.

Biogizuka ckaagHux cucrem

MexaHi3M 610JI0T14HOT 1T €JIEKTPOMArHiTHUX MMOiB. J[is 10HI3yI0UOTO BUIIPOMIHIOBAHHS
Ha XMB1 opranizmMu. Jlist Ha 610JI0T1YH1 00'€KTH BUIIPOMIHIOBAHHS ONTHYHOTO Jlialla30Hy.
Hist ynbTpadioseToBOro BUIPOMIHIOBAHHS.

Jlo3u 10HI3yIOYOr0 BUIMPOMIHIOBAHHsS. BIUMB 10HI3ylOWOr0 BUIPOMIHIOBAHHS HAa
opraHism moguHu. KigbKicHa OIlIHKA paJioNONIKO/KEeHb. 3aCTOCYBaHHSA 10HI3YIOUOTO
BUMPOMIHIOBaHHS B MeAUIMHI. J[i €EeKTPUYHOTO CTPYMY Ha OpPraHi3M.

bio¢i3nuHi acnekTH BIAaCHUX BUIPOMIHIOBAHb OpPraHi3MiB. Buau enekTpoMarHiTHOTO 1
AKyCTUYHOTO BJIACHOTO BUIIPOMIHIOBAHHS JTFOJIUHHU.

Enexrpodizionoris. Maruitorpadis. [nppauepBone TerodaueHHs. bioatoMiHeceHIis.

PexomenoBana Jiiteparypa
1. Kysbmincekuii €.B., ['ony0 H.b. Biogizuka: Iligpyunuk. - K.: «BugaBHuuuii nim
«Komm’rorep-nipecy, 2007.- 424c.
2. Ky3pmincbkuii €.B., I'ony6 H.b., lypceka K.O. ®i3uuHi Ta $i3uK0 — XIMI4HI METOIU

B GioTexHouiorii / HaykoBuii Bichuk YepHiBerpkoro yHiBepcurery, 2009. - Bum. 453 —
c.19 34

3AT'AJIBHA TEHETUKA

dopMajibHA TeHETHKA

3naueHHs poOit ['"Mennens y (popMyBaHHI METOMOJOTIi I€HETUKH. 3aKOHOMIPHOCTI
yCHaJKyBaHHS MPU MOHOTIOPUAHMX Ta MONITOpUIHUX CXPEIIyBAHHSIX. YMOBH, SIKI
3a0€3MeuyIoTh Ta JIMITYIOTh BUKOHaHHS 3akoHIB [ .Menaens. BigxuneHHs BiJ TUIIOBUX
YHCEJbHUX CIIBBIIHOIIEHb IPHU PO3ILEIUIEHHI Ta X NpUuYMHU. B3aeMoais HeanenbHUX Ta
HeaJeabHUX TeHiB. OcoOJMBOCTI YCHaJKyBaHHS KUIbKICHMX oO3HaK. CTaTHCTHYHI
NPUYMHU BIIXUJIEHB BiJ BcTaHOBIeHUX ['. MeHmeneM 3aKkOHOMIpHOCTEHN po3IIEeIIeHHS.

XpoMocOMHA Teopisl CaIKOBOCTI

Kapiotun. T'enetmyna ponbp MiTo3y 1 Meho3y. OcoOIMBOCTI CHaIKyBaHHS TpU
HEPETYJSIPHUX THUIAX CTaTEBOTO0 PO3MHOKECHHS.

Cratb Ta cTaTeBi 03HAKU. THITH XPOMOCOMHOTO BU3HAYCHHS CTaTi. Y CIIaIKyBaHHS O3HAK,
3UCIJICHUX 13 CTATTIO, 3alie’KHUX BiJ CTAaTi Ta OOMEXKEHHX cTarTio. Hepo3xomkeHHs
CTaTEeBUX XPOMOCOM, T€HETWYHI Hachiaku. ['pynu 34ersieHHs TEHIB Ta KPOCHUHTOBE.



[TpyHMnu MOOYAOBHM TEHETHYHUX KapT eykapioTiB. LluTosioridyHl KapTh XpOMOCOM.
dakrTopu, 1O BIUIMBAIOTh HA YaCTOTY KpocuHroepy. OcoOMMBOCTI CHAJKyBaHHS MpU
UTOIIa3MaTUYHOT ~ cragkoBocTi. CrpaBkHS Ta HECHpaBXHS LUTOIUIA3MaTUYHA
cnaakoBicTh. [{uTonnazMaTuyHa 4oa0BI4a CTEPUIIBHICTD Ta il MPaKTUYHE BUKOPUCTAHHS.
Knacudikarist TumniB MinnuBocTi. DopMyBaHHS 03HAK SIK Pe3yJbTaT B3a€EMOJIT T€HOTHUITY
Ta (haKTOpiB cepefoBHUINA. XapakTepHi pucu MoaudikamiifHoi MiHIUBOCTI. MeTtonu
BUBUYCHHS MOu(DiKaIiiHoi MiHIUBOCTI. KOMOIiHATHBHA MIHJIUBICTH, 1 POJIb y €BOJIFOIIIT
Ta cenekuii. MyrtauiiiHa MiHAUBICTb. Bu3HaueHHa Ta knacugikanii myrtamiii. Myramii
3MIHM 4YKcaa HabopiB XpoMocoM (TeHOMHI MyTauii). OcCOOIMBOCTI FT€HETUYHOTO AHAII3Y
32 MOJIEKYJIIPHUM MEXaH13MOM. MoJIeKyJisipHI MEXaHI13MU BUHUKHEHHS JIESIKUX T€HHUX
myTaiiii. @i3uyHi, XiMI4HI Ta OIOJOrIYHI MyTareHu: Kiacudikailisi, oCOOIMBOCTI Ta
MEXaHI13MH JIi1, TeHETHYH1 HACIIJIKH.

I'eneTnka momysisiii

I'eneTnka momymsmii 1 i 3HAYEHHS IJI1 MEIWYHOI TCHETHUKH, CEJICKIlli, BHUPIIICHHS
npobiem 30epexkeHHs reHodoHmy 1 Oiocdhepu. 3akon Xapmi-BaitHOepra Ta #oro
npakTUYHe BUKOpHUCTaHHS. [lomyssiis — eneMeHTapHa OAWHUI eBOOIi. ['eHeTnyHa
reTepOreHHICTh Ta TeHETUYHUI MOTIMOP(13M MPUPOAHUX MOITYJIALIMN.

MouJiekyJsipHa reHeTuxka. MoJiekyJisipHa oprasizanisi reHeTHYHHUX MPoOILeciB

HyxkneinoBl Kuca0TH SIK HOCIi reHeTu4Hoi iHpopmanii. CTpyKTypa HyKJIETHOBHX
[Momimopdizm mnoxsiiiHoi  cmipanmi  JIHK. Haacnoipamizanis JHK, Tonoizomepasu.
MakpomounekyisipHa ctpykrypa PHK. @ynkuii PHK B kniTui.
3aragpHUM TOPUHIMI OpraHizalii reHeTHYHoro Marepiany. OcobnuBocTi OynoBU
KarncuiB 1 yImakoBKa T'€HETUYHOI'o Marepialy Ha mnpukianal Oakrepiodarie T4 ta [].
[IpocTopoBa opranizaiiiss 6akTepiaibHOTO TeHOMY. PiBHI KOMIaKTH3aIlli T€HETUYHOTO
MaTtepiany y eykapioT. Tumu HyKICOTHIHUX TOCHIOBHOCTEH, IO TPAIUISIIOTHCA B
TeHOMI €yKapioT.

Crpykrypa 1 pyHkIii rena. OyHKIIOHATFHUNA Ta PEKOMOIHAIIWHUN KpUTEPIi anenizmy.
Iuc-tpanc tect. BuBuenns GioximiuHoi (yHKIIi reHa. KoHmemnmiss «oJuH reH - OJQuH
dbepmenT» Ta ii moganbImuii PO3BUTOK. | eHETUUHUIN aHaI3 KOJOHY.

[Tozaxpomocomui ¢akrtopu cnaakoBocTi. Kiacudikamiss mmasmia. [pymnm
HecywmicHoOCTi Tutasmin. Kon'toratuBHI 1utazmigu. Ponb 1omasmin B €BOJIOIT OaKTepiid.
Mo6inpH1 reHeTuuHi eneMeHTH (IS-enementu OakTepiii, HOMEHKIaTypa Ta OyJ0Ba,
nepemimieHHs). TpaHCIO30HU eyKapioT, iX CTPYKTYpHI Ta (PyHKI[IOHAJIbHI OCOOJIMBOCTI,
MexaHI13MH TpaHcno3ullii. PerpoTpancno3onu eykapior. Perporenu.

Cucremun pectpukiii 1 monudikamii y Oaxtepiil. Peakuii mpsmoi pemnapamii JIHK.
dotopeakTuBarlisi, poab y pemnapamii JHK-merun-tpanchepas ta JIHK-nira3.
Excruziitna  pemapartis.  Etanm  ekcrusiitHoi  pemapamii.  [locTtperuikatuBHa
(pexombOiHariitHa) penapaiis. Pemapaiiisi MIOMHIKOBO CIIApEHUX HYKJICOTHAIB. Penapartis
nBoHUTKOBUX po3puBiB y JIHK. PenmapatuBni nporiecu, 1Mo iHIyKyIOTHCA.
3aranpHa XapakTepucTuka mpoieciB perutikamii. Etanu perrikamii [JHK. OcobmuBocTi
peruTiKailii XxpoMocoM eyKapior.

'enetnuna pexoMOiHaiiss y mpokapior. KoH'roramis, cexcaykiiis, TpaHchopmaris,
TpaHCAYKIis Ta TpaHchekiis  OakTepiil: eramu, TeHETHYHE KapTyBaHHA 3a iX
nonoMoror. Insaxu reHeTnyHoi pexkoMOiHalli y eykapioT. MoOJIeKyJIsIpHI MEXaHi3MHU



pekombOinaiii. Mogens romosoriynoi pexomoOiHamii P.Xomiges. Caiit-cienudgivyna
peKoMOiHaITis.

Mexanizmu peasizaiii reaeTu4aHol ingopmauii

Tpanckpuniisi. Tpanckpuntodn. Etanum tpanckpumiii. IlpormecuHr mnepBUHHHX
TpaHCKpUNTIB. TpaHCCIUTalicUHr. AJbTepHaTUBHUN cruiaiicudr. Tpancnsauis. Bynosa
pubOCcOM TTPOKapioT Ta eykapior. OyHKIIOHATBHI aKTUBHOCTI Ta (DYHKITIOHABHI TIJISTHKH
pubocoM. Etanu TpaHcusamii. PiBHI peryiroBaHHS aKTHBHOCTI T€HIB y MPOKaploT.
PerymoBanHs (yHKIIOHYBaHHS JTaKTO3HOTO Ta TpunTodanooro onepoHis E.coli. Tumm
TFeHEeTUYHOI peryisiuii podotu onepoHiB. Opranizallisi peryJsaTOpHUX IUISHOK FeHoMa Y
€yKapioTiB Ta PEryJIOBaHHS TPAHCKPHUIILII Ta MNOCTTPAHCKPHUIILIMHOrO MPOLECUHTa B
eyKapioT.

I'eHeTHKa fIK TEOpPETUYHA OCHOBA CeJIeKUil Ta 0I0TeXHOJ0ril

['eneTnka sx TeopeTnyHa ocHOBa celyekilii. JIOCSITHEHHs CBITOBOI CEJEKINi Ta yCHIXu
BITYM3HSHUX CEJICKIIOHEPIB Yy CTBOPEHHI HOBHX BHCOKOMPOIYKTUBHHUX IIITaMIiB
MIKpOOPraHi3MiB, COPTIB POCIWH 1 MOpPiA TBapuH. MeTa Ta METOMOJOTiS TE€HETHYHOI
imxeHepii. OCHOBHI HampsiMH TEHETHMYHOI I1HXKEHEepii MIKpPOOpraHi3MiB, POCIWH Ta
TBapUH.

PexomeHngoBana Jiiteparypa
l.Anana @., Kaiirep /[)x. CoBpemeHHas reHeTuKa B 3-x Tomax - M.: Mup, - 1988.-.
2.An6eptc b., bpeit Il., JIstouc k., P3dpd M., Pobeptc K., Yorcon JIxx. Monekynsipaas
Oouosiorust KieTku. - M.:Mup, - 1994.- 3 Toma.
3.I'eneruka: nigpyunuk / Cuoso6 A.B., Pymkoscekuit C.P., Kup'suenko C.C. Ta iHi;
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320 c.
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560c.
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