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VYiragaui nporpamu 3i crieriansHocTi 091 - Bionoris muis Berymy no acmipantypu IBK HAH
VYkpainu:

Cubipuuit Auapiii Auapiiopuda — aupektop IbBK HAH Ykpainu, 1okTop 0i0JIOT1YHHX HayK,
npodecop, akagemik HAH VYkpainu, ron. HayKoBHii CIIiBPOOITHUK BiJIAUTY MOJIEKYIIPHOT T€HETUKH
1 010TEXHOJIOT];

Croiika PoctrcnaB CtemaHoBUY — JOKTOp O10J0TIYHUX HayK, mpodecop, wieH-kop. HAH
VYkpainu, 3aBigyBad Bty perymsmii npomidepamnii kimitua i anontody IbBK HAH VYkpainu;

lonwyap Muxaiino BacuiboBuY - JOKTOp O10JI0TIYHUX HayK, mpodecop, 3aBiyBad BiIILTY
anamitTiuaHoi 61ioTexHosorii IBK HAH Vkpainu;

Kit IOpiit SIpocnaBoBud - JOKTOp O10JOTTYHHMX HAyK, Mpodecop, CT.H.C. BIIAUTY pPerysiii
npomidepartii kiituH 1 anontozy IBK HAH Vkpainu;

Cubipna Haranis OnexcanapiBHa - JOKTOp O10JOTiYHHMX HayK, mpodecop, MpoBiaHUI
HAayKOBUH CHIBPOOITHUK BiIIiTy cUTHaIbHHX MexaHi3miB kiaituHH [IBK HAH Vkpaiam (3a
CYMICHHIITBOM).

O®enopenko Biktop OmnekcaHAapoBUY - JOKTOp OI10NOTIYHUX HAyK, mpodecop, IMpoB.
HAyKOBUH CIIBPOOITHUK BIILTY MOJIEKYJIIPHOT T€HETUKH 1 010TEXHOJIOT11 32 CyMICHUIITBOM.



PO311JI 1. QUTOJIOI'TA, KJIIITUHHA BIOJIOI'TA, I'ICTOJIOI'TA
BCTYII

Micre 1 poJib IIUTOJIOTIT, KIIITUHHOI 010JI0TIi Ta TiCTOJNOTIi B CUCTEMI 010JIOTIYHUI HAYK.

BuHMKHEHHS Ta pO3BUTOK KIIITHHHOI 010JIOT11 SIK CAaMOCTIHHOT HAyKH.

CTBOpeHHs KIITUHHOI Teopii opraHi3aliil »uBoi mMarepii Ta ii 3HadeHHs. [IpokapioTnyHi Ta
eykapioTuuHi opraHizMu. OcoOIIMBOCTI CTPYKTYpHO-(YHKITIOHAIBHOI OpraHi3ailii mpoKapioTHIHUX
Ta €yKapiOTUIHHX KITITHH.

CydacHmid eram pO3BHTKY IMTOJIOTii, KIITHHHOI Oiojorii Ta rictosyorii. ['omoBHI mutsIXu
PO3BHUTKY IIMX HayK B YKpaiHi. BHECOK BITUM3HSHUX BUCHHMX y PO3BHTOK ITUTOJIOTII, KIITHHHOI
6ioJ10rii Ta ricTONOTI].

METOIU TOCJII)KEHHSA B KJIITHHHIN BIOJOITI

[TpuHIMI B3STTSA Marepiany A OUTOJOTIYHMX Ta TICTOJOTIYHUX JOCHTIJDKeHb. MeTtoau
OIMUCYBAJBHOT Ta EKCIIEPUMEHTAIBHOT MiKpoMOpdoJtorii.

dikcarisi, yIIiibHEHHS Ta 3aUBKa 00’ €kTiB. MikpoTomis. [IpuHIUIM i MeToIu 3a0apBICHHS
Ta IHII CITOCOOM BUSBIICHHS JETAJICH Mperapary.

INcroximiuHi MeToau. ' 0MOBHI MPUHITUIH BUSBIICHHS PI3HUX KJIACIB XIMIYHHUX CIIONYK.

ImyHOMOpPQOJIOTIUHI ~ METOM: MIKpOCKOMisI  CBITJIOBA, ($ha30BO-KOHTPACTHA,
iHTepdepeHIiiiHa, y TeMHOMY MO, mojspu3aniiiHa. JIromiHecueHTHa Mikpockoris. EnextpoHHa
Mmikpockoris. Kondokansna mikpockortis. [IpuHimmoBi ocHoBu MeToiB. EjekTpoHHa ricToxiMis Ta
aBTOpajiorpadis.

[TporouHa TUTOGIIyOPUMETPiS — TPUHIMIT METOIY, HWOTO MOXIUBOCTI 1 3aCTOCYBaHHSI.
CopTUHT KIIITHH.

Panioizoronauii Meroa. HeizoTomHi MeToayn MiyeHHS.

Posninenns xmitnHHUX nomyianii. [Totouna nutodryopumeTpis.

ImyHODOTIYHI MeTOmM POo3AUICHHS KIITHH. DpaKIlioHyBaHHS KOMITOHEHTIB KIITHH. MeToau
yAbTpaleHTpUyryBaHHs. 30HaIbHE IEHTPU(PYTyBaHHS Yy PO3AUICHHI KIITHH Ta KIITHHHUX
opranen.  XpomarorpadiuyHi ~ METOAM  MOAUTY  KOMIIOHEHTIB  KJIiTHH.  Enextpodopes.
[30enexkrpodokycyBanns. JBoMipawmii enexktpodopes. IMyHohepmeHTHHI aHaTI3.

Meroau Mar”iTHOi pagiOCTEKTPOCKOMIl: SACPHUA, MArHITHHH pPE30HAHC, EJIIEKTPOHHHIA
napaMarHiTHUA pe30HaHC. PEHTreHOCTPYKTYpHHM aHai3.

[TpmxuUTTEBE CHOCTEPEKEHHS KITHUHHUX 00’€kTiB. KynbTHBYBaHHS KIIITHH, TKaHUWH,
OpTaHiB.

Oco0MMBOCTI KYJIBTUBYBaHHS KJIITHH POCIMH. MeTomu KyJdbTypH 130JbOBaHHUX OpPTaHiB,
TKaHWH 1 KJIITHH POCJIMH B €KCIIEPUMEHTAIBHUX (DITOOI0TOTIYHHX JOCIHIPKEHHX 1 B 010TeXHOJOT 1.

OcoOMMBOCTI  KyJAbTHBYBAaHHS KIITHH TBapuH. METOIM JOBTOTPUBAIOTO 30€pEiKEeHHS
POCJIMHHUX 1 TBAPUHHUX KIJIITHH B OaHKax 3apoIkoBoi mia3mu. KpiokoHcepsartis.

Metonu oneprkanHs iH(opmariii 3 Mopdosoriuaux mnpemnapaTiB. [IpuHIEn MopdomerTpii,
CTepeoJIoTii, MaTeMaTHYHe TIAaHYBaHHS TOCTI/IiB Ta 00p0oOKa pe3yabTaTiB CIIOCTEPEIKEHb.

CTPYKTYPHO-®YHKUIOHAJIbHA OPTAHI3AIIA KJIITHUHHA

byoosa ma ynxyii knimunu.

3aranpHU  TUIaH  OyJOBM  KIIITHMHM, 11 KOMIIAapTMEHTami3amis.  XapaKTepUCTHKA
MeTa0oIYHOro amapary uuToruiazMu. lluromnasma, 11 mMopdo-pyHKIIOHANbHA XapaKTepPUCTHKA.
[ToHATTS PO KIMITUHHI OpraHey Ta BKIIOUCHHS.

llosepxuesuti anapam KiimuHu.



XiMIYHHAN CKIIaJ 1 MOJEKyIsipHa opranizaiiss mMemOpanu. Pict miuasmatuuHoi MeMmOpaHwu.
HammemOpaHHI CTpYKTypH ITOBEPXHEBOTO arapary KIITHHH. [JIKOKadikC TBapUHHUX KIIITHH.
YTBOpeHHs Ta Oy/0Ba KOPTUKAIHHOTO IIapy, 3B'S30K 3 IUTOCKeneToM. Cremiani3oBaHi YTBOPEHHS
MJIa3MaTHYHOI MEMOpaHHW. YTBOPEHHS MUDKKIITHHHUX KOHTAKTIB, iX THUNMM Ta (QYyHKIIOHAIbHE
3HAYEHHS.

DyHKIIIT TOBEPXHEBOTO anapaTy KIiTHH. PerentopHi QyHKIIIT urazmanemu.

Enoonnasmamuuna  cimxka. MemOpann eHgoriazMaTiaHol  ciTkd.  OcoOmmBOCTI X
dbepMeHTaTHBHOTO CcKIaay. [ paHysspHa eHjoIuIa3MaTHYHA CiTKA.

XimiyHu# ckman memOpaH, OymoBa i Jokamizamis. 3B'SI30K 3 SAEPHOIO OOOJIOHKOIO.
Ximiyamii ckman Ta OynoBa pubocom. CuHTe3 OUIKIB y riajomia3mi, BEKTOpIaJbHUNA CHHTE3.
YTBOpeHHsT 3B’SI3Ky puOOCOM 3 MeMOpaHamMH eHJIOMIa3MaTHdHoi CiTku. Pombs rpanymsipHOl
€HI0IUIa3MaTUYHOI CITKA B CUHTE31 OLJIKIB.

ArpaHyisipHa eHJoIUIa3MaTHYHa CiTKa. XiIMIYHHNA CKiag MeMOpaH, OyaoBa Ta JloKaji3allis.
YyacTe y CHHTE31 TPUIIIIEPHUAIB, CcTepoimiB, momicaxapumiB. Cnerudiuni ¢GyHKINT TaJIeHBKOI
SHJI0IIA3MAaTUYHOI CITKH: JI€TOKCHKALIIs, HAKOITUYCHHS 10HIB.

Anapam I'onvooxci.

XiMiyHUH ckian MemOpad, OynoBa Ta JoKamizamis amapaty [onbpki B KIITHHAX Pi3HUX
TUMIB TKaHWH. J[MKTiOCOMa, TacTUHYATHi KomIuliekc. KommapTMmeHTamizaiis amapary [ombmki y
3B’SI3KY 3 JIOKATi3aIiero PePMEHTHUX CHCTEM.

Odynukiii amapaty ['onbmpki. Yuacte anmapary [onb/ki B yTBOPEHHI JII30COM, TTOBEPXHEBOTO
armapary KJIITHHHM Ta IHIIMX BakyoJISIPHUX CTPYKTYp CHemliaji3oBaHUX KIITHH. biorenes amapary
T'onpapKki, MaTONOTIYHI 3MIHH.

O6namosani knampunom nyxupyi. Ix cTpykrypa, GyHkii, 6iorenes. Pons B iHTepHAmiamii
JITaHI-pEIENTOPHUX KOMILIEKCIB.

Jlizocomu. Knacuikamiss mizocom. BrmactuBocTi mi30coMHMX MeMOpaH Ta (EepMEeHTIB.
MexaHnizm ayrodarii. YTBOpEHHS BTOPHHHHUX JI30COM TeTepo- Ta ayTodaryrdoro THUITY.
Po3mienyieHHst OpraHiyHUX MOJIEKYJ. YTBOPEHHsS TOCTII30COM. Y4acTh JI30COM Yy Tpolieci
BHYTPIITHBOKIITUHHOTO TPaBJIEHHS, B €MOPIOHAIBHOMY Ta TOCTEeMOpIOHATHLHOMY pPO3BUTKY, B
peryIsIii piBHS CEKpeIlil AeIKUX 010JOTIYHO aKTUBHUX PEYOBHH, Y MPOIIECi 30BHINTHLO KIIITHHHOTO
po3mieruieHHs 6iomommMepis, Tomo. Konneniii 6iorenesy mizocom. 'EPJI-cuctema. Iatomoris.

Ilepoxcucomu. XiMIYHMNA CKJIaJ] Ta BJIACTUBOCTI MEPOKCHCOMAJIbHUX MeMOpaH. DepMeHTH
MIEPOKCHCOMATBHOTO MaTpUKCy. biosoriuna poinb nmepokcucom. [lepokcrcomanbHe quxaHHs. 3B'SI30K
MIEPOKCHCOM 3 MITOXOHAPISIMH Ta TutacTuaamMu. biorenes nepoxcrcoM. I1aTonoris mepoKCucoM.

KaraGomiuni Ta aHa®omivHI peakIlii, JIOKaJi30BaHI B MEPOKCHCOMAX, MEXaHI3MH JOCTABKH
OiKIB B MEPOKCHCOMY, CIIaJKOBI 3aXBOPIOBAHHS JIIOAWHU, CIIPHYMHEHI NePEKTaMH TEPOKCHCOM,
MIEPOKCHHM Ta iX POJIb B OY/I0BI MEPOKCUCOMH Ta JIOCTABII OUTKIB 0 MMEPOKCHCOM.

Mopdonoriuaa Ta GyHKI[IOHATEHA €THICTH KOMIIOHEHTIB BaKyOJSIPHOI CHCTEMH, CIUIBHICTh
MOXO/KEHHSI Ta 010CHHTE3Y.

Opeanoiou enwepeemuunoco 06miny. CHUTBHICTE OyJIOBH MITOXOHIPIH 1 TUTacTU.
®yHKITIOHATBHA €JTHICTD X OPTaHEIL.

Mimoxonopii. bynoBa MiToXOHApiH, iXHS Qopma, po3Mmip, KITBKICTh Ta JOKaJi3alis B
KIiTHHI. XIMIYHMA ~ CKJIaJl, MOJIEKYJIIpHA OpraHizamiss  30BHINIHBOI Ta  BHYTPINIHBOI
MITOXOHApIaTbHUX MeMOpaH. XIMIUHUI CKJIaJ 30BHIIIHBOI MITOXOHAPIANbHOT KaMEpH, MaTpPHUKCY
BHYTPIITHLO1 MiTOXOHpianbHOI kamepu. Cunte3 AT® — ocHOBHa (hopmMa HaKONMMYEHHS €HEprii B
kiituHi. [nsxu 3700yTTs eHeprii KIiTHHAMH: aHaepOOHWH TJIKOMI3 y TialoIuia3Mi, MepeHECeHHS
cyOCTpaTiB y MITOXOHAPIATBHUN MapTPUKC, iXHE OKHCHEHHS, JIAHIIOT TEPEHOCY EJEKTPOHIB Y
BHYTpilHi# MemOpaHi, pocopumoBanas AlD y ATD-comax. CripspKkeHICTh MPOIECiB OKUCHEHHS
ta pocdopumobans. JuxanpHi ancamOumi. Katabomiuai Ta aHaOOIYHI TIPOIIECH, IO BiAOYyBaIOTHCS B
MITOXOHJIPIsIX.

JHK wmitoxonmpiii, i1 (i3uKo-XiMiduHI BIACTUBOCTI, peruikamis, TpaHckpumis. PHK
MIiTOXOHApiH, cuHTe3 Oinka. [Ipobrema sIepHO-MITOXOHApIAIBHUX B3AEMOMAINA Yy Mpolecax
OiocunTe3y. biorenes mitoxonapii. [TaTtomoris MiITOXOHAPIM.



ITnacmuou. Ctpykrypa xyoporutacty. Ximiuaui ckman. CBITJIOBI Ta TEMHOBI peaxilii
dotocunresdy. JIHK xnopormutacris, 6iocunTe3 Oika. bioreHes i ¢igoreHes XjaopoIuiacTis.

['imoTe3a aBTOHOMHOCTI €BOJIOI[IHHOTO MOXOKEHHS MITOXOH/IPii Ta XJIOPOTUIACTIB.

Cropomaugi cmpykmypu yumoniasmu ma yumockeiemd.

Mikpoghinamenmu. Ximidau#t ckman, OymoBa Ta Jjokamizamis. B3aemomis 3 Mmia3MaTudHOO
MeMOpaHOIO Ta OpTraHoigaMH KIITHHUA. MOXITUBA POJIb y MEXaHi3Max pyxXy KIITHHHOI MOBEPXHi Ta
BHYTPIIIHBOKIIITHHHUX CTPYKTYD.

Mixpompybouxu. XiMidHUN cKian, OioBa Ta jokaimizallis. MikpoTpyOOUKH — OpraHi3yroui
HEHTPH y POCIWH 1 HalmpocTimux. bynoBa neHTpioneif, ix QyHKIis Ta BiATBOpEHHS. 3araibHUMA
m1aH OyJ0BHM 6a3albHUX TUIEIb, BIHOK, KI'YTHKIB. MIKpOTpYOOUYKH BepeTeHa MOILTY.

Ipomisxcni ghinamernmuy. MIHIUBICTh XIMIYHOTO CKJIaTy IUX (DITAMEHTIB 3aJIE)KHO BiJ THITY
TKAHWHH. |XHS JOKaTi3aIis.

VSBJIGHHS PO BHYTPINIHBOKITITHHHUI cKeseT. Floro Mopdomoris Ha pisHEX CTAmifX pyxy
KIiTHHA. Pomb  MikpoTpyOOdoK 1 MIKpOUIAMEHTIB y CEKPEeTOPHOMY TIpoIeci Ta iHIIMX
BHYTPIIIHBOKJIITHHHUX TPAHCIIOKALIIsX.

Brnrouenns. KniTuHHI BKITIOYEHHS, iX JIOKami3allis, XIMIYHMHA CKjJIaa Ta (yHKIIOHAJIbHE
3HaueHHs. Knacudikarist BKIIIOUEHb.

AHopo. TloBepxHeBuUi amapat sapa. XiMIYHHA CKJIaJ Ta MOJIEKYJIIpHA OpraHi3allis sSIepHUX
memOpan. Ilepunykneapuuii mpoctip. [IpoHUKHICTD simepHOi 000NMOHKH. SnepHi mopw, iXHS
KUIBKICTB, 3aJICXKHICTh BiJl (DYHKIIOHAJIBLHOTO CTaHY KIITHHH. bymoBa pubGocom, ixXHS poib y
TPAHCIIOPTI MakpomoJsieKkysl. BynoBa miinbHOI IUTACTHHKH, ii B3a€MOAis 3 OUTKOBUM MAaTPUKCOM.
[TpuCTIiHKOBUIT XpOMaTHH, HOTO CTPYKTypa 3B'S30K SACPHOI MEMOpaHH 3 IMTOIIa3MATHUHUMHU
mMemOpanamu. [Ipobrema TpaHCIOPTY MiX SIIPOM Ta IIUTOIIIA3MOIO.

Xpomamun. Ximiuamii ckman. JIHK, i OymoBa # BmactuBocTi. Hykneocomu. PiBHi
opranizarii. binku xpomartmny. ['icroHm, iXHiA ckian, (yHKI[IOHaJIbHE 3HA4YeHHs. HericToHOBI
OUTKU. YIBTpacTpyKTypa XpOMaTuHy. AKTHBHHI XpoMaTHH. [ eTepoXpoMaTiH KOHCTHTYTUBHUH Ta
¢baxynbTaTUBHUNA. Perutikaris, TpaHCKPHIILIiS, POIIECHUHT, pereHepartis.

XpoMOocOMH KJIITHH, IO AUIATHCS. BygoBa XpoOMOCOM: MEpETsKKH, KIHETOXOp, TEIOMEPH,
CYNYTHHUKH. | €TepOreHHICTh XpOMOCOM 3a JTOBXKHHOIO. YSBJICHHS MPO KapioTur. PiBHI cTpyKTypHOI
opranizarii xpoMocom. IlomiTeHHI XpPOMOCOMH SK MOJAETb IHTEP(}A3ZHOTO CTaHYy XPOMOCOM.
XpOMOCOMH THITY JIAMIOBHUX ILIITOK.

Hoepye. Slnepuie — TPOAYKT TPAHCKPUIIIIMHOI aKTUBHOCTI SJEPIEBOIO OpraHizaTopa
xpoMocoMm. AmruridikoBani speprst. XiMiyHMNA cknaa snaepens. CTpykTypa saepus, il 3B sS30K 3
(YHKITIOHATFHOKO aKTHBHICTIO.

3MIHH.
KJITUHHUMA LUK

Kummesuti  yuxn — KiimuHu:  TPECUHTETHYHHN  mepion, mepiox cuHTesy JIHK,
MOCTCUHTETUUYHUHN Tiepio Ta MiTo3. CTPYKTypHO-010XiMi4HI 3MiHH KIITHHH B KO)KHOMY Tepiofi
iHTepdazu. MOXIMBOCTI BHUXOAY 3 MITOTHYHOTO IHMKIY, MOB’s3aHl 3 JIU(EpEHIIFOBAHHSIM.
[Momimnoinu3aris. TpuBamicts iHTEpda3u Ta MITO3Y.

Cmpykmypa KIimuHHO020 YUKILY ma NOHAMM NPo pecmpukyitny moyxy. @akTop aKTHBAIlil
M-¢pazu (MPF). Ponp kiHaza — TpOAYKTIB TeHa cdc? y ApiKIKIB Ta reHa cdk2 y ccaBlliB.
MexaHizmu akTuBaiii kiHazu M-das3u, ponp nuKIiHIB. [HakTHBaIis KiHazu M-das3u, poib
NPOTEOoNi3y MMKIiHIB. MexaHi3Mu Aii 1HriOITOpiB KIITHHHOTO HUKIY. Poib mporteomildy OIKiB y
MeXaHI3Max peryJiii po3X0/LKEHHS CECTPUHCHKUX XpOMATU] Mijl Yac MiTO3y.

Mimo3. 3aranbHa cxemMa MOP()OJOTIYHUX 3MiH y KIITHHI MpH MiTO31. MeXaHi3Mu pyxy
XpoMocoM Mg 4ac Mito3y. Ilominm muTomasmu — 1uToKiHe3. Perymsmiss mito3y. IlopyrmeHHs
HOPMAaJIbHOTO MiTO3Y.



Hugpepenyitosannsn xknimun. J{ndepeHIitoBaHHA SK CYKYIHICTh HPOIECIB, MPU SKUX MIX
KJIITHHAMH CITUJIBHOTO TIOXO/PKCHHS BWHHUKAIOTH CTaOLIbHI MOpPQoJoriuHi, (i3iogoriuHi Ta
(byHKIIOHATIBHI BIIMIHHOCTI.

Jlemepminayis knimum, iHOYKYis i KoMnemenyisi KIimuH.

Cmogbyposi knimunu. BusHaueHHs 1 xapakrepucTuka. Jlxepena oaepaHHs. 3aCTOCYBaHHSI.
bBionoriuni Ta eTH4HI MpoOIeMH Ha NUISIXY 3aCTOCYBAHHS CTOBOYPOBHUX KITITHH.

MIXKKJIITUHHI B3AEMO/IIT

MeMOpaHu HUTOIIa3MHU. XiMisi MEMOPaH.

CrpykTypa 1 BiactuBOCTI MeMOpaHHUX dimifgiB. OcoOIMBOCTI CTPYKTypU MeMOpaHHHX
OutkiB. bimkum MemOpanHOTO TpaHcropty. DakTopw Mepepo3noily MeMOpaHHUX CTPYKTYP.
MewmOpanHi momicaxapuan. Mofeni oprasizamii uTorniazMaTiaHux mMemOpan. Moxaens JlaBcona-
Haniemri. Mo3aiuna Mozes Oy/IOBH KJIITHHHOT MEMOpPaHH.

KonrakTHi cTpykTypu KiIiTHHH. OCHOBHI THIM MDKKIITHHHHUX KOHTAKTiB, iX O1IKOBi
KOMIIOHEHTH. MeXaHi3MH MEeMOpPaHHOTO TPAHCIOPTY MOJEKYJI. bBinku — TEepeHOCHUKH 10HIB.
Hartpili-kanieBuit Hacoc. 10HHI kKaHanu. MeMOpaHHUN TpaHCTOPT. BTk MeMOpaHHOTO TPAHCTIOPTY.
Pone MmeMOpanauX penientopiB. Ponb XiMidHMX curHaiiB. PerienTopu moBepxHi KiIiTHH. MexaHi3Mu
B3aeMoii JiranaiB 3 perenropamu. [{ukmniuni nykneotuau. [Iporeinkinaza C.

[Mpupona cuHanTU4yHOTO TOTeHIiany. Memiaropu. biokamga HepBOBO-M’s30BOi Tepenadi.
XeMOTaKCHC.

Bumo- Ta TranmHHOCTenudiuHa anres3is KITHH. MDKKIITHHHHA Matpukc. KiiTuaHI
B3aeMOJii Tpu iMyHOBiAmoBimi. OpraHu 1 KIITHHH iMyHHOI cucremu. Makpodaru. T- i B-
nimporutu. JIudepeHuiroBaHHs 1O TreHax iMyHOTIOOymiHIB. KiloHaJlIbHO-ceneKIiitHa Teopis
bepuera. Imiotun. Xenmepu, kinepu 1 cynpecopH, iXx poib Ta iMYHOBIAINOBiAI. AHTUTEHHHMA
petientop 1 audepeHiitoBagdsa T-kiIiTHH. MexaHi3MU MPUPOIHBOTO IMYHITETYy. IMyHOAETIpEeCcaHTH.
['onoBHMI KOMIUIEKC TiCTOCYMicHOCTI. TpaHCTIaHTaiHHUKN IMyHITET.

I'i6punomua TexHOMOTisI. MOHOKJIOHAIbHI aHTUTLIA: OJICPKAHHS 1 3aCTOCYyBaHHSI.

KJIIITUHU B MEXAHI3ZMAX PO3BUTKY

MoOinbHICTh TEHOMY KJIITUHHU 1 TEHETHYHA PEKOMOIHAITiS.

Mopemni reHetn4Hoi pekoMOiHamii. Perynstopae 3HaueHHs nepeOyIoBU reHoMy. Bipycu sk
MOOUTBbHI TeHu. EBomtoniitHe 3HaYeHHS] TeHETUYHOT peKOMOIHAITii.

OBorene3. Cnepmarorene3. CrareBi KITHHA. 3aroliiHeHHS. 3MiHM B CTPYKTYpi
STIICKTITHHY B TIpotieci 3amtiaaeHHs. [lonspHicTs sinexmiTuan. J[pobneHHs.

ToTiNOTeHTHICTH ~ KJITHH  paHHIX  3apojakiB. [eHermyna  imeHTHudikamis  szep
nudepeHniioBanux KiIiThH. bractyma. TacTpynsimiss 1 yTBOPEHHS TPbOXIIIAPOBOTO  3aPOIKY.
Po3BUTOK €KTO-, Me30- 1 CHIOJEpPMH. CTOBOYpPOBI KIIITHHH, THITH, TOXOJKCHHS, MOXKIUBOCTI
3aCcTOCyBaHHs. Pollb MKKITITHHHUX B3a€MOJIIM.

BIIMUPAHHSA KJIIITUH. AIIOIITO3 I ABTODAI'TA

['eHeTHYHO 3amporpamMoBaHe i HE3ampOorpaMOBaHE BIJIMUpPAHHS KIITHH. ATIONTO3 1 HEKpPO3:
uToMopdoItoTiuHi, OioXiMidHI Ta (i3i0NOTiUHI BIAMIHHOCTI. [HAYKTOpW 1 CympecopH amomnTo3y.
bionoriuna ponb amomnTo3y. MonekysspHi MexaHi3Mu amonTto3y. Ponp Oinka pS53. Pomp OinkiB
pomunu Bcel-2. Kacnasumii xackan B amomnrtosi. Ilepeposnozgin mutoxpomy C B KIITHHI MmiJ Yac
amornTo3y. 3MiHH B CKJIaJli IITa3MaTHYHOI MEMOPAHH ITiJT Yac arornTo3y.

ABtodarisa Ta ii poms B HopMmi Ta mpu marojorii. Tumm aBTodarii. MikpoaBTodarist Ta
MakpoaBTodarisi. 3aranpHa Ta crerudiuna aBrodaris. Tunu crnenudiunoi aBrodarii (nmexcodaris,

pubodaris, mitodaris, aBrodariiiHa nerpagamis sapa). OCHOBHI TeHa Ta OUIKH, 3aIydcHi B



aBrodarito Ta ix ¢yHkuii. bionmoriuna pomp aBrodarii, aBTodarii B PO3BUTKY PpaKOBUX
3aXBOPIOBaHb.
[HII1 TUOYM BIAMMpAHHS KIITUH TBAPUH 1 JIOJUHU.

OCOBJIMBOCTI CTPYKTYPHO-®YHKIIIOHAJTBHOI OPTAHI3AIIIL
POCJIMHHOI KJIITUHHA

Ocob6mmBocTi Oy10BU POCIMHHOI KJIITUHU 1 11 MOPIBHAHHSA 3 OyJI0BOIO TBaPUHHOI KIIITHHH.
[lenTpanpHa poJyib KIITUHHOI CTIHKU. BynoBa KIITHHHOI CTIHKM pociuH Ta rpubiB. OcobimBOCTI
CTpyKTypH nutoruiazmu. [Tnactuau. Bakyomi. OcobauBocTi oprasizamii UTOCKENETY B KIITHHAX
pociwuH, fioro perioHanbHICTh. Typrop. Momudikamii KIITHHHOT CTIHKH.

MixkniTuHHI B3aemonii y pociud. [ToHITTS npo mnazmonecMu. PO3BUTOK BUIIMX POCIUH 1
mudepenmiroBanHs. Pict pocinH. Mepucrema i 0co0aMBOCTI 11 MU epeHITiFOBaHHS.

dakropu peryssiuii pocTy pOCIMHHUX KIITHH.

[{ukaiyHi HYKJIEOTHAM 1 iX pojib B POCIMHHIA KiiTuHI. Ponmp momigocdoiHo3uTHaiB B
ormocepenKkoBaHiil 1ii (ITOrOpMOHIB. 1HII KOMIIOHEHTH CHUCTEMHU BTOPUHHHUX TOCEPEIHUKIB
pOCIMHHUX KITHH. @OochHOpMITIOBaHHS POCIMHHUX OUIKIB 1 0ro QyHKIIOHAIbHE 3HAUYCHHSI.

®itoropmonn. Knacudikamist ¢itoropmoniB. AykcuH. Lutokinu. ['iGepeminn. AGcumcoBa
KHCJIOTA 1 CLIOPIAHEHI CIIONTyKU. ETnieH.

SIBuIIIE TOTIMOTEHTHOCTI pocnuHHUX KIiTHUH. [enudepenmiamis i qudepeHuianisa in vitro.
Kynbrypa HenudepeHuiiioBaHUX KIITHH POCIMH (KaJyCHI 1 CycHeH31iH1 KyiupTypu). uHamika
KIIITUHHOI penpoayKIlii, pocTy 1 MeTabomni3My KIITHH in vitro. Komepiiline 3acTocyBaHHSI MAaCOBOTO
KyJIbTUBYBaHHSI TKAHUH 1 KJIITHH.

KynbTypa 130160BaHNX MPOTOIIIACTIB pociauH. KyabTypa OqMHUYHUX KITITUH.

Bukopucranus comMatu4Hoi riOpuauzanii Ajis TeHeTUYHOTO aHalli3y, BUBYEHHS MEXaHi3MiB
MITOTHYHOTO IHKITy, aHaJli3 MEXaHi3MiB Iu(epeHiiroBaHds i MopdoreHesy Tomo. [Ipaktndne
BUKOPUCTAHHS T10pHUIM3allii COMAaTUYHHUX KITITHH.

Meromqu  reHetmuHOi  TpaHcdopmamii pocimH.  Mertoam  mpsimMoi  TpaHcopmarii
(6ombapnyBanHs MikpouacTuHKamu 3 TtuiasmigHoro JIHK, wmikpoin’ekmii Ta iH.). BBeneHHs
MaKpOMOJIEKYJI 3a JIONMOMOrow JjinmocoM. IIpoGiemMu 1 MEpCreKTHBU HAMpPaBICHOTO TEPEHOCY
TKapChbKUX Mpenaparis.

Agrobacterium-onocepeakoBana TpanchopMmariisi pocaMHHUX KmiTuH. [lyxmmHU pocnuH i
poib Agrobacterium y ix yrBopeHHi. Bexropu mist Tpanchopmanii pocius. CeleKTUBHI MapKepH
JUIsl TEHETUYHOI TpaHcopMariii. Excripecist TeHIB y TpaHCT€HHUX POCIUH. TpaHCTeHH1 POCIUHU K
MOJIENIb AT MOJIEKYJISIPHO-01010T1UHUX AOCTiKeHb. [IpuKmanHi acrekTd TeHeTUYHOI 1HKeHepii
pociuH. [lepcrieKTHBY BUKOPUCTAHHS TPAHC TEHHUX POCIIMH.

['eneTnyHa iHXXEHepis KIITUH ccaBIiB. MeTonu mepeHocy reHiB B eMOpiOHaNbHI 1 CTaTeBi
kiiTuHU. KioHyBaHHsS ccaBUiB. MOXIIMBICTh OTpHUMaHHS TpaHCreHHUX TBapuH. CToBOYpOBi
KJIITUHHU.

3ATAJIBHA I'ICTOJIOT A

[TonsaTTss mnpo TkaHuHy. EBomtomisi Ta rictorene3 TkaHuH. Teopis O.O. 3aBapsiHa mp.
mapajieni3Md B PO3BHTKY TKaHUH. MopdodyHKilioHadpHa Ta TeHETHYHA KiIacu@ikalis TKaHWH.
MOoXXIMBiCTh METaIuIa3ii TKaHHH.

diziosoriyHa Ta penapatuBHa pereHepaiisd. CHIBBIIHOLIEHHS BHYTPIIIHBOKJIITUHHOI,
KJIITMHHOI Ta TKAHWHHOI pereHepatii. Perysiis pereHepaTtopHUX MpoLECiB.

Jlxepena Ta XiI PO3BUTKY KOKHOI TKaHMHM, BKJIIOYalOud BIKOBI 3MiHM. bynoBa Ta
creriani3aiisi KOMIOHEHTIB TKaHUH (KJIITHH Ta HEKIITUHHUX CTPYKTYP), GYHKIIT KOKHOT TKAHHHHU B
[IJIOMY Ta OKpPEeMHX ii KOMIIOHEHTIB:3aKOHOMIPHOCTI (Di310JI0TIYHOI Ta permapaTuBHOI pereHeparii,



Yy4acTh KOKHOI TKAHMHH B 3aXMCHHUX PEAKIiAX OpPTaHi3My Ta MiATPUMIII HOTO TOMEOCTa3y, 3HAUCHHS
KO)KHOT TKaHWHU B JOpMyBaHH1 PI3HUX OPTaHiB i CHCTEM IUJIICHOTO OpraHi3My.

MopdodyHKIilioHaIbHA Ta TEHETUYHA Kiacu(ikamis emireniantbHuX TKaHUH. OCcOOIUBOCTI
Oy/IOBH emiTeMaJbHUX TKAaHWH.XapaKTePUCTUKA CMITeNiB, 10 HAJISKHUTh N0 Pi3HUX Mopdo
(GyHKITIOHATBPHUX Ta TeHETUYHUX THMIB. JlKepema pereHepariii emitenianbHUX TKaHWH. [loximHi
erniTeniaJbHIUX TKaHUH.

3arampHa XapaKTEpUCTHKAa TKAHWH BHYTPIIIHBOTO CEPEJOBUINA Ta iX KIAcHQiKalis.
Jlxepena po3BUTKY Ta pereHepariii.

KpoB i nimpa sx TkanuHH, X ¢yHKIii. DopMeHHI eleMeHTH Ta a3Ma. KpoB sk Binkpura
CUCTEMA 3 TTOCTIHHUM BXOJIOM 1 BUXO/IOM 3 Hei CKiIaIoBUX KoMIoHeHTiB. [{uTodizionoris hopMeHnx
€JIEMEHTIB KpOBI.

EMOpioHanbsHe KpOBOTBOPEHHSI.

[ToctemOpionanbHuii remornoes. BikoBi 3mMiHu remorpamu. Teopii kpoBoTBopeHHs. Cy4acHi
ysIBJIEHHS TTPO KpoBOoTBOpeHH:. CTOBOYypOBa KIITHHA.

[Mpunumu knacudikanii BIacHe CIONyYHUX TKaHUH.

[Tyxka BOJIOKHUCTA CHONyYHA TKaHWHA. KIITUHU MyXKOi BOJIOKHUCTOI CIOMYYHOI TKAHUHHU.
dibputoyTBOpIOrOUi KIITHHY Ta (idpunoreHe3. Kiituau MakpodaraibHOTo psiy Ta Makpodariaaa
cuctema opranizmy. [Ima3mMarnyHi KIITHHA. Y4YacTh B IMyHOJIOTIYHUX PEaKIlisx (Kooreparlis KJIiTHH
B mporeci iMyHoreHesy). IMmyHomuroreHe3. TkanwnHi 0a3o¢piam Ta iX ydacTb y MiCLEBUX
PErynsaTOpHUX mporecax. MDKKIITUHHA PEYOBHHA CIIONYYHOI TKaHWHH, ii 3HadyeHHs. KonmareHosi,
eJIaCTUYHI BOJIOKHA, 1X POJIb, XIMIYHUN CKiIaj, OymoBa. Jlkepena po3BUTKY Ta pereHepaii KIiTHH
MMyXKOi BOJIOKHUCTOI CITOJIyYHOI TKaHWHHM. BIiKOBI 3MiHM KIITHH Ta MUDKKIITHHHOI PEUYOBHHU
CTIOJTyYHUX TKaHHH.

XpsmoBi TKaHUHW. Bugum xpsimoBux TKaHUH. PO3BUTOK, picT 1 pereHepariis Xpsiia.
Oco6aMBOCTI MIKKIIITHHHOT pEUYOBHUHHU.

KicTkoBi TkanuHH. Buan KicTkoBUX TKaHWH. Mopdodiziosoris mepeOyIoBH KICTKU i 9ac
PO3BHTKY Ta pocTy. EK30- Ta eHJOreHHI (axkTopu, HI0 PeryiroioTh picT KicTok. Jxepena
OCTEOTeHE3Y.

3aranpHa XapaKTepUCTHKA Ta KiIAacHU(iKallis M S30BHX TKAaHWH BIAMOBIAHO 110 MOp¢o-
(YHKITIOHATBHUX Ta TEHETUYHUX MMPUHIIUIIIB.

[mapkuii MiO3UT — CTPYKTYypHA OAWHUII TJIAJKOI M’S3€BOi TKAHWHH 1 MsI3€BE BOJIOKHO -
onuHUI OyIOBH CKENEeTHOI M’sA3eBOi TKaHWUHHU. [icTodizionoriss M’s3eBOr0  CKOPOYCHHS.
[crodizionoris M’s13¢BOT0 CKOPOUCHHS.

CkeneTHuid M’s13 sik opraH. Perenepartist M’s131B. PO3BUTOK CKEJIETHUX M’ SI31B.

3aranpHa XapaKTepUCTHKA Ta KJIacU(iKallisi CTPYKTYPHHUX €JIEMEHTIB HEpBOBOI TKAaHUHHU.

Hetipon sk mopdosorivni i (yHKIIOHATBHI OJUHUII HEPBOBOI TKaHWMHH. MopdosoriyHa Ta
¢dyHnkiionanpHa Kinacudikamis. Llutunorist HeiponiB. 3HaueHHs IIa3MOJEMHU B MPOBEICHHI
30ymkenHs. CunTe3 MeniatopiB. HelipocekpeTopHi KIITHHH.

Heiipormisi, HelipormiaiabHi B3aeMOBigHOIIEHHS. HepBoBi BONOKHA — Mi€miHOBI Ta 0e3
MieniHoBl. HepBoBi 3akiHueHHs, iX kiacudikamis. PernenTopHi 1 edexTopHi  3aKiHYCHHS.
INicrodizionorist HepBOBUX 3aKiHYeHb. CHHAIICUC, TX KiIacudikaiis. HeiipornHa teopis.
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PO311J1 2. MIKPOBIOJIOT TS
BCTYII

[IpemmeT Ta 3aBmaHHS Kypcy MikpoOioJorii, ii Micie Ta 3HaueHHS B CydYacHii Oioiorii,
3B'I30K 3 IHIMUMHU HaykamMu. Micie MikpoopraHi3miB B mpuposi. [IpokapioTnyHi Ta eyKapioTH4HI
MiKkpoopraHizaMu. Pome MiKpoopraHiaMiB B Kpyroo0iry OCHOBHUX €JE€MEHTIB B TPHPO/I.
MikpoopraHi3Mi Ha CIyXO0i JIOIUHU. 3aXBOPIOBAHHS, IO BUKIMKAIOTHCS MIKPOOPTaHI3MaMHU.
Ictopisi po3Butky MikpoGionorii. Jlocmimkenas A. Ban JleBenryka, JI. Ilacrepa, P. Koxa, C.
Bunorpaacekoro ta I. MeunikoBa. CyyacHui cTaH pO3BUTKY MiKpoOioJorii B YKpaiHi.

BYJIOBA MIKPOBHOI KJIITUHA

bymoBa mpoxapiornunoi kmiTHHH. Jlokamizaiis XpoMocoMH — OakTepid, HYKJIEOi.
[{uTormazMaTuyHi Ta BHYTPIITHBOKIIITUHHI MeMOpaHu (Me30COMH, THIIAKOin), Tamenn. CTpyKTypa
KJIITUHHOI CTIHKM OakTepil, 3a0apBieHHs MeTonoM ['pama. 3amacHi Marepiaiad Ta iHII BKIIOUCHHS
Oakrepiiinoi kmiThHU. JKryTuku Ta ix OymoBa. Pyx Oakrepiii, Takcii. EHgocmopu Ta iHmI THIIN
cop. bymoBa eykapioTW4HOi KJIITHHH Ha TMPUKIAAaX KIITHH JIPDKIDKIB Ta OJHOKITITHHHUX
BojopocTeit. Opra”enu (sApo, MITOXOHIpii, XJOPOIUIACTH, BAKyOJi, MEPOKCUCOMH, amapar
lombki); X cTpyKTypa Ta QPyHKIIII.

CUCTEMATHUKA MIKPOOPI'AHI3MIB

Homenknatypa ta kmacudikaris Oakrepiii. Hymepuunuii Ta ioreHeTHYHUN TPUHITUITN
tTakcoHoMii. ['eHocucremarnka Ta ii Meromu. OCHOBHI Tpynu OakTepiii 3rilHO BH3HAYHUKA
“Bergey’s Manual”. T'o10BHI TpeICTaBHUKU TpaM-TMIO3UTUBHUX Ta TIpaM-HEraTUBHUX OakTepiil.
['onoBHi npencraBuuku Enterobacteriaceae. HaliBaxxnupinii matorenHi 6akrepii.

Bipycu Ta ix knmacudikamis. bynoBa Bipyca mMo3aiku TIOTIOHY 1 Bipyca rpumy. baratoctinni
BipycH 3 000J0HKOIO Ta 0e3 obomonku. CTpykTypa OaktepiodariB. Po3smMHOXeHHsT OakTepiodaris.
BipynentHi Ta momipHi (i3orenHi) ¢garu. ['0n0oBHI BipyCHI TATOTEHHU JIFOJHU.

['pubu: xapakTepucTUku iX OyIOBH, pOCTy Ta po3MHOKeHHs. CTaTeBi Ta HECTATEBI CHOPH.
Knacudikaris rpu6is. Jpix/mpki Ta iX KINITHHHEAA UK. OTHOKIIITHHHI BOJOPOCTI.

KYJIbTUBYBAHHA TA PICT MIKPOOPI'AHI3MIB

OCHOBHI TIO)KMBHI TOTpeOW MIKpoOpraHi3MiB. MIiKpOOIOJIOTi4YHI CEepeOBHIIa Ta yYMOBH
poCTy MIKpoOprasi3miB. MeToan BHIUIGHHS MIKpoOOpraHizMiB 3 mpupomd. Yweri Ta
HarpoMa/pKyBaJibHI (€JI€KTHBHI) Ky/IbTypu. BiTHOIIIEHHST MiKpOOpraHi3MiB 0 KHCHIO: OOJiraTHI Ta
¢bakynpTaTUBHI aepoOM Ta aHaepoOH, Mikpoaepodinu. MeToan BU3HAUCHHS KUTBKOCTI Ta MacH
MikpoopraHi3miB. ®a3u (eTamu) pocTy B HaArpoOMaKyBaIbHIN KynbTypi. PIBHSHHS, 1110 ONMUCYIOTh
pict B excrnoHeHUiiHii (orapudmivniii) ¢aszi. [IuToma MBHIKICTE pOCTy Ta Yac TeHeparlii.
besnepepBHe KylIbTHBYBaHHS MIKpOOpraHi3MiB. XeMmocTar 1 TypOimocrar. bynoBa depmenTtepa.
Crepuutizanis, macTepusaitisi, X METOJIH.

OCHOBHI METABOJITYHI ITPOLECH

Merabomi3m: karabomizMm, anabomizm. Pepmentu, ix ¢ynkuii. Kopepmentu, npocreTudni
rpynu Ta BiTamiHu. BucokoeHepreTwuHi cronyku. [komi3, meHTo3odochaTHUN NOUIAX, MUIIX
Entnepa-ZlynopoBa. OxwucHeHHst mipyBaty. LlMkim TpukapOOHOBHX KHCJIOT, HOro (QyHKIII.
JluxanbpHHI JTaHIIOT Ta OKKCHE (ochOoprIIoBaHHS. TpaHCIIOPT €EKTPOHIB y aHAEpOOHUX OaKTEpiid.
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[onoBHi anamepoTruyni peakmii. OCHOBHI mpolecu aHaOomi3My: TJIFOKOHEOTeHe3, O10CHHTE3
aMIHOKHCIIOT, HYKJICOTH/IIB Ta JIIiiB.

CrnmproBe OpOmiHHS Yy IpLKIKIB Ta Oaktepiid. MomouHnokuciai Oakrepii. MojoyHOKuUCTA
romo- 1 rerepo (Qepmenramis. [lpomioHoBOkHCIE OpomiHHS; aleTOHO-OyTaHOIbHA  Ta
MaclIsSHOKHUCIO0-OyTaHoidbHAa  (pepmeHTamiss y  kjocTpuiiil. OCHOBHI  rpynmu  aepoOHUX
xemomitorpopuux Oakrepid. Hitpudikamis. OcHOBHI rpynu (OTOCHHTE3YHOUMX OaKTepiid.
AHOKCUTeHHUI Ta okcureHHu# ¢orocunte3. IlypmypHi cipyani Ta HecipuaHi Oakrtepii, 3eJeHi
cipkoBi 6aktepii. [{ukn KanpBiHa.

Dikcarrist a30Ty.

YacTkoBe OKMCHEHHS. YTBOpPEHHS BITaMiHIB, aMiHOKHCJIOT, OPraHIYHMX KHUCJIOT Ta

depmenTiB OakTepisiMu Ta rpudamMu. AHTHOIOTHKH, X OioTexHONOTIYHE 3HaueHHs. OCHOBHI rpynH
aHTHO10THUKIB Ta MPOIYILICHTH.

I'EHETUKA MIKPOOPI'AHI3MIB

Myrariii cioHTaHHi Ta iHAyKoBaHi. Tumu myTariiii. Myrarenu ta ix gis. MeToau mo3uTUBHOT
Ta HEraTuBHOI cenekiii, 30araueHHss mpu HeratuBHiM cenekuii. Pemapamis JIHK. I'emetnuyna
pexomOinamist. Kon’rorarist Ta tpancaykuisi. Tpancdopmarist y 6akrepii i APHKIKIB Ta 11 METOAM.
I'enetnune kaptyBaHHs y Escherichia coli. Tlnasmigm Ta ix BinactuBOCTi. PecTpukuis Ta
momudikamis JIHK. Merogqu MonekymsipHoro  kinoHyBaHHs. OcHOBHI  (epmeHTH, 1110
BHUKOPHCTOBYIOTHCSI B T€HETHUHIN iHkeHepii. Bekropu Ha ocHOBI minasMif Ta ¢aris. Tunu BeKTopiB
Jutst piskokiB. Metox TTJIP.

PEIyJsAlIsA METABOJII3MY

Perynsimis merabomisMy Ha pIBHSX AaKTHBHOCTI, CHHTE3y Ta CTaOUIBHOCTI (EepMEHTIB.
OcHOBHI crnocoOu perymsiii aHaOOJMIYHUX Ta KaTaOONIYHMX HUIAXIB. AJOCTEpUYHI (PEpMEHTH.
Perynsimist  akTMBHOCTI ()epMEHTIB 3a JIOTIOMOTOI0 KOBAJICHTHOI MOmUdiKallii, 0OMexXeHOTo
MpoTeoNi3y Ta OLIOK-O1IKOBOI B3aemogmii. [HAyKIlis, penpecis KiHIEBUM MPOIYKTOM, KaTaboiiyHa
penpecid. Perymaropni Mytantu. Perymsumis ekcmpecii Te€HIB Ha NpUKIaax JaKTO3HOTO Ta
TpUNTO(haHOBOTO ONEPOHIB Yy Escherichia coli Ta TanakTO3HOTO PETYIOHY y MEKAPCHKUX APIKIKIB.
MexaHni3Mu kaTabosiuHol penpecii y OakTepiid Ta IpixKIKiB.

MIKPOOPI'AHI3MHU B BIOTEXHOJIOT'Ii

HaiiBaxxnuBimi MiKpoOHI O10TEXHOJOTIYHI MPOAYKTH Ta MPOMHUCIOBI MIKpOOPTaHi3MHU.
AnxoronbHa (epMmeHTallis, OTpUMaHHS OI1OMAJIMBHOIO €TaHOIY 3 Caxapo3d, KpOXMajlo Ta
JTITHOLENMIONO3U. MIKpOoOHUIT CHHTE3 OpraHiYHUX KHUCJIOT Ta PO3UYMHHUKIB, aMIHOKHCIIOT,
noJicaxapuiiB, BiTaMmiHIB Ta KopepMeHTiB. OCHOBHI NPOMHUCIOBI (PEPMEHTH, iX MPOMYLEHTH.
[TpoMucnoBi aHTUOIOTUKH TPUOHOTO Ta OAKTEPIMHOTO MOXOMKEHHS Ta iX MpOoAyUeHTH. [ omoBHI
TeHHO-1H)KEHepHI TPOIYKTH Ta OaKTepiifHI 1 JPLKIPKOBI MPOAYIEHTH. METOomM KOHCTPYIOBAHHS
T€HHO-1H)KEHEPHUX MPOIYIIEHTIB O1IKIB Ta HU3bKOMOJICKYIISIPHUX PEYOBHH.
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