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Vknanaui mporpamu 31 cnemianibHocti  El — biojoris Ta OioxiMmis [uis BCTymy [0
acmipantypu IbBK HAH VYkpainu:

Cubipuuii Anapiii AnapiiioBud — qupektop IBK HAH Ykpaiau, 1oktop 610JI0T1YHHX HAyK,
npodecop, akanemik HAH VYkpainu, roia. HaykoBHH CHIBpOOITHHK BiIUIUTy MOJEKYJISPHOI
FEHETHKH 1 010TEXHOJIOTI;

Croiika PoctucnaB CtenaHoBUY — JOKTOp O10J0TIYHUX Hayk, mpodecop, wieH-kop. HAH
VYkpainu, 3aBigyBau Bigauty peryisimii npomidepanii kiaitus i anontody IBK HAH Vkpainuy;

l'onuap Muxaiino BacmiboBuu - 10KTOp O10JIOTIYHHX HAyK, Ipodecop, 3aBigyBad BiAauTy
anamituaHoi 6iotexnosnorii IBK HAH VYkpainu;

Hmutpyk Koctsatra BacuinboBud - noktop 6iosioriuaux Hayk, cT. H.c. IBK HAH Vkpainu,
3actynHuk aupekropa IBK HAH Ykpainu 3 HaykoBoi poOoTH;

®enoposuy Jlapist BacuiniBHa - 1oKTOp 010JIOTIYHUX HAYK, Ipodecop, MPOBIAHUNA HAYKOBUI
CHiBpOOITHUK BTy MOJIEKYJISIPHOI T€HETUKH 1 010 TEXHOJIOT;

Cracux Omner BomogumupoBud - goktop Oionoriunux Hayk, cT. A. IbBK HAH VYkpainw,
3aBiayBad BTy curHanbHUX MexaHi3miB kiituau IBK HAH Vkpainu;

®enopenko Biktop OnexcanapoBud - JOKTOp Ol0JOTIYHUX HAyK, Ipodecop, MpoBiLIHUN
HayKOBUM CIIBPOOITHUK BIAJLTY MOJIEKYJISIPHOI T€HETHUKH 1 610TEXHOJIOT1] 32 CYyMICHHUIITBOM.



PO3ALJ 1. HUTOJIOT'IA, KJIITUHHA BIOJIOI'TA, I'TCTOJIOT'TA
BCTYII

Micrie 1 poJib UTOJIOT 11, KJIITUHHOT 610J10T1i Ta TICTOJIOTII B CUCTEM1 O10JIOT1YHUNA HAYK.

BuHukHEHHS Ta pO3BUTOK KIITHHHOI 010JI0T11 SIK CaMOCTIHHOT HAYKH.

CtBOpeHHs KIITUHHOI Teopii opraHizailiii )uBoi MaTepii Ta i 3HadeHHs. [IpokapioTuyni Ta
eykapioTuuHi opradizmMu. OcoOIUBOCTI CTPYKTYpHO-(YHKIIIOHATBHOI OpraHi3anii npoKapioTHYHUX
Ta €yKaplOTUYHHUX KIIITHH.

CydacHuid etam PO3BUTKY IIUTOJOTIl, KIITUHHOI Oilojyorii Ta rictoiorii. ['onoBHI muiaxu
PO3BHUTKY IIMX HAayK B YKpaiHi. BHECOK BITYM3HSAHMX BUCHHUX y PO3BUTOK IIUTOJIOTII, KIITHHHOI
6ioJorii Ta ricTosorii.

METO/IU JOCAIIKEHHSA B KJITUHHIN BIOJIOTTI

[TpuHIMTT B3ATTS MaTepialy i IUTOJIOTIYHMX Ta TICTOJOTIYHUX JOCHTIKeHb. Meroau
OIMCYBAJIBHOT Ta EKCIIEPUMEHTAIBHOT MiIKpOMOpdoIorii.

dikcaris, yOIUIBHEHHS Ta 3aluBKa 00’ekTiB. Mikporomis. I[lpuHmunu 1 meroaum
3a0apBJICHHs Ta IHII cCOCOOU BUSBIICHHS JIeTalleil mpenapary.

INicToximiuHi MeTOH. ['0JIOBHI MPUHIIAIIA BUSBJICHHS PI3HUX KJIACIB XIMIYHUX CIIOJYK.

Imynomopdosnoriuni  Meronu:  MIKpOCKOmISL — CBITJIOBa,  (pa30BO-KOHTpPACTHA,
iHTepdepeHIliiiHa, y TEMHOMY IOJi, MoJisspu3aiiiiHa. JIromineciieHTHa Mikpockomis. EnekTpoHHa
mikpockomnis. Kondokanbna mikpockoris. [IpyHIMIOBI 0OCHOBH MeTOAiB. ENeKTpoHHA ricTOXiMis
Ta aBTopaaiorpadis.

[Iporouna nuTodIyopuMeTpisi — NPUHLUI METOAY, HOTO MOKJIHMBOCTI 1 3aCTOCYBaHHSI.
CoOpTHHT KIIITHH.

Panioizoromnnuii meron. Hei3oTomHl METOIU MIYEHHS.

Pozninenns kmituHAENX nonyssmii. [lorouna nurodmyopumerpisi.

IMyHOIOTIUHI METOAM PO3MAiLIeHHS KIiTHH. DpakiioHyBaHHS KOMIIOHEHTIB KIITHH. MeToaun
ynbTpaneHTpuyryBanus. 3oHaNbHE NEHTPUGYTYBaHHS y PO3JAUICHHI KIITHH Ta KIITHHHUX
opraHen. XpomartorpadgiuHi ~ METOOM  MOAUTY  KOMIIOHEHTIB  KiiTuH.  Enextpodopes.
[30enexTpodokycyBanns. J{BoMipHuii enexkrpodopes. IMyHobepmeHTHUH aHATI3.

Metoau MariTHOi pajiOCIEKTPOCKOMIi: sAepHUH, MArHITHUH pPE30HAHC, EJIEKTPOHHUI
napamMarHiTHUN pe30HaHC. PEHTTeHOCTPYKTYpHUI aHaIi3.

[IpwxuTTeBe cCrnoCTepeKeHHS KITHHHUX 00’ekTiB. KynbTUBYBaHHS KIITHH, TKaHUH,
OpraHiB.

Oco06MBOCTI KYJIBTUBYBAHHSI KJIITHH POCIMH. MeTOAu KyJbTypu i130JIbOBAHUX OpraHiB,
TKaHUH 1 KJIITUH POCIUH B €KCIIEPUMEHTALHUX (ITOOI0JIOTIYHUX JAOCTIHKCHHIX 1 B 010TEXHOJIOT1.

Oco06muBOCTI KyJIbTHBYBAaHHS KJIITHMH TBapHUH. MeETOOW JOBIOTPUBAIOrO 30€peKeHHS
POCIIMHHMX 1 TBAPUHHUX KJIITHH B OaHKax 3apoJKOBOi ma3mMu. KpiokoHcepBartisi.

Metoau oxepkanHs iHpopmanii 3 Mopdonoriunux npenapatis. [Ipunmun mopdomerpii,
CTEpeoJIorii, MaTeMaTUYHe TUIaHYBaHHS JOCIIIB Ta 00pOOKa pe3yJIbTaTiB CIIOCTEPEKEHb.

CTPYKTYPHO-®YHKIHIOHAJIBHA OPT'AHI3ALIA KIIITUHHU

byoosa ma ¢pynxyii knimunu.



3aranpHuil  miaH  OyJOBM  KITHHM, 11  KOMIIApTMEHTali3auis.  XapaKTepUCTHKa
MeTaboJIIYHOTO amapary IuToruiazmu. lluTomnasma, i Mopdo-pyHKIIOHATBHA XapaKTEPUCTHKA.
[ToHATTS PO KIITUHHI OPraHeNy Ta BKIIOYECHHS.

llosepxnesuti anapam Kiimutu.

XiMIYHUAN CKJaa 1 MOJIEKyJsipHa oprasizamis memOpanu. Pict mmasmaruunoi memOpaHu.
HammemOpaHHI CTPYKTypH MOBEPXHEBOTO amapary KIITHHH. [JIIKOKaJIIKC TBapUHHUX KIIITHH.
VYTBOpeHHs Ta Oy/10Ba KOPTUKAIBHOTO HIApY, 3B'30K 3 LuTOCKeneToM. CremnianizoBaHi yTBOPEHHS
Ia3MaTUYHOT MeMOpaHU. YTBOPEHHS MUKKIITHHHUX KOHTAaKTIB, iX THMH Ta (QYHKIIOHAIBHE
3HAYEHHSI.

®DyHKIIIT MOBEPXHEBOTO anapary KiIiTuH. PenentopHi GyHKIIT m1a3MaieMH.

Enoonnasmamuuna cimka. MemOpanu eHIOMmIa3MaTudHOi CiTku. OcoOmMBOCTI  1X
dbepMeHTaTUBHOTO cKiany. ['panynspHa eHomIa3MaTuyHa CiTKa.

XimiuHu# ckiag MemOpaH, OyzoBa il jokamizamis. 3B'SI30K 3 SI€PHOI0 OOOJOHKOIO.
Ximiuaui ckian ta OymoBa pubocoM. CuHTE3 OUIKIB y Tiajoria3mi, BEKTOpIaJbHUWA CHHTES.
VYTBOpeHHsI 3B’s3Ky puOOocoM 3 MeMOpaHaMu eHJOIIa3MaTU4HOi CiTKU. Ponb rpanynspHoi
€HI0IUIa3MaTHYHOI CITKH B CUHTE31 OlJIKIB.

ArpaHyisipHa eHAOIUIa3MaTHyYHA ciTKa. XiMIYHHMNA CKiIaq MeMOpaH, OyZoBa Ta JIOKali3alis.
YyacTe y CHHTE31 TPUIIIIEPHIIIB, CTEpOiniB, moiicaxapumiB. Crenudiuni ¢yHKIii TiaageHbKOT
CHI0IIa3MAaTHYHOT CITKH: JETOKCHKALIIS, HAKOITMYCHHS 10HIB.

Anapam I'onvooxci.

XiMiyHUH ckiaj meMOpaH, OynoBa Ta JioKamizauis anapaTy ['oybpki B KIIITHMHAX pi3HUX
TUIIB TKaHWH. J[ukTiocoMa, mactuHYaTHil kKoMiuieke. KommaprMmenTanizanis amapaty ['onbmki y
3B’S3KY 3 JIOKaNi3amiero (PepMEHTHUX CUCTEM.

Oynkuii anapaty ['ompmxi. Yuacte anapaty ['oabpki B yTBOPEHHI J1i30COM, TTOBEPXHEBOTO
armapary KJIITHHU Ta IHIIMX BaKyOJIIPHMX CTPYKTYp CHeliaii3oBaHuMX KiIiTHH. biorenes amapaty
I"omnb K1, MATONMOTIYHI 3MIHH.

Obnamoeani knampunom nyxupyi. Ix cTpykrypa, GyHKii, 6iorenes. Pons B iHTepHamizamii
JTaHA-pelenTOPHUX KOMITJIEKCIB.

Jlizocomu. Knacudikarist mizocoMm. BnactuBocTi ni3ocoMHMX MeMOpaH Ta (pepMeHTIB.
Mexanism aytodarii. YTBOpPeHHS BTOPHHHHX JII30COM TeTE€pO- Ta ayTodaryrdoro THIY.
Po3mieruieHHss OpraHidyHUX MOJIEKYJI. YTBOPEHHS IOCTII30COM. YdYacTh JI30COM Y Ipoleci
BHYTPIIIHHOKIIITHHHOTO TPaBJEHHS, B €MOpPIOHAJLHOMY Ta MOCTEeMOpIOHATHPHOMY PO3BUTKY, B
perymsmii piBHS Cekpelii AesKux 010J0T1YHO aKTUBHUX PEUOBHH, Y MPOLIEC] 30BHIIIHBO KIIITHHHOTO
po3suieruieHHs 6ionomimepis, Tomro. Konneniii 6iorenesy mizocom. 'EPJI-cuctema. IlaTtomoris.

Ilepoxcucomu. XiMIYHUNA CKJIQJ Ta BIACTHUBOCTI MEPOKCUCOMAIBHUX MeMOpaH. DepMeHTH
MEPOKCUCOMAJIBHOTO MaTpukcy. bionoriuna posb mnepokcucoM. IlepokcucomManbHe AMXaHHS.
3B'S130K MEPOKCHUCOM 3 MITOXOHApIAMU Ta IutacTuaaMu. biorene3 mnepokcucom. Ilatomoris
MEPOKCHUCOM.

KaraGomniyni Ta aHa0oi4yHI peakilii, JTOKaIi30BaHi B MEPOKCUCOMAX, MEXaHI3MHU JTOCTaBKH
OUIKIB B MEPOKCHUCOMY, CITaJIKOBI 3aXBOPIOBAHHSI JIFOJMHH, CIIPUYMHEH] JePEKTaMH MEPOKCUCOM,
NEPOKCHHHU Ta iX poiib B OyI0B1 IEPOKCUCOMU Ta JOCTABIIl OUIKIB 1O IEPOKCHUCOM.

Mopdomoriuna Ta ¢pyHKIIOHATBHA €HICTH KOMIIOHEHTIB BaKyOJISIPHOI CUCTEMH, CIIUIBHICTD
MOXO/KEHHS Ta 010CHHTE3Y.

Opeanoiou enmepeemuunoco 060miny. CHUIBHICTE OYIOBH MITOXOHAPIM 1 IJIACTHIL.
OyHKIIOHATBHA €HICTh IUX OpPTaHen.

Mimoxonopii. bynoBa MITOXOHIpIH, IXHS ¢opMa, po3Mip, KUIBKICTh Ta JIOKAIi3allis B
KIiTHHI.  XIMIYHHH ~ CKJaJ, MOJEKyJspHAa OpraHizalis 30BHIIIHBOI Ta  BHYTPIIIHBOT
MITOXOHJIpiaIbHUX MeMOpaH. XIMIYHHM CKJIaJl 30BHINTHBOT MITOXOHAPIAIbHOI KaMepH, MaTPUKCY
BHYTPIIIHBOI MiTOXOHApianbHOI kamepu. Cunte3 AT® — ocHOBHa (opMa HAKONUYECHHS €Heprii B
kiituHl. [nsixu 3100y TTs eHeprii KiIiTHHAMU: aHaepOOHMM TIIKOJI3 y TlaloIia3Mi, MepeHeCeHHs
cyOcTparTiB y MITOXOHApIAIBHUN MapTPHUKC, iXHE OKHCHEHHS, JIAHIIOI HEPEHOCY EJIEKTPOHIB Y
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BHYTpilHiN MeMOpaHi, pochopumoBanus AJ[D y ATP-comax. CpsKeHICTh MPOLECiB OKUCHEHHS
ta ¢ochopmmoBans. JuxansHi ancam6O:i. Karabomiuni Ta aHaOOIYHI TPOIECH, 110 BiOYBAIOTHCS
B MITOXOHJIPisiX.

JHK wmitoxonapiii, ii ¢i3uKo-XiMiuHI BJIACTHUBOCTI, perumikaiis, TtpaHckpumimis. PHK
MITOXOH/piH, cuHTe3 Ouika. [Ipobrmema sAaepHO-MITOXOHApIAIBHUX B3a€MOIINH y mpolecax
OiocunTe3y. biorenes mitoxouapiii. [1atonoris MITOXOHIPI.

Inacmuou. Ctpykrypa xmoporuiacty. Ximigawid ckman. CBITIOBI Ta TEMHOBI peakiii
dotocunredy. JJHK xmopomactis, 6iocunrtes 6iska. biorenes i ¢ijorenes XjaoporuiacTis.

I'imoTe3a aBTOHOMHOCTI €BONIOIIIHHOTO MOXO>KEHHS MITOXOHIPiH Ta XJIOPOTLIACTIB.

Cropomaugi cmpykmypu yumoniazmu ma yumockeiemd.

Mikpoghinamenmu. XiMmidHui ckiaa, OymoBa Ta Jokamizallis. Bzaemomnis 3 mia3MaTudHOO
MeMOpaHOIO Ta OpraHOiAaMH KIITHHH. MOXKIIMBa PoJib Y MeXaHI3MaxX pyXy KIITHHHOI MOBEPXHI Ta
BHYTPIIIHBOKIIITUHHUX CTPYKTYP.

Mixkpompyboouxu. XiMIYHAMA cKiIan, O0170Ba Ta Jokamiizaiis. MikpoTpyOoUuKku — opraizyroui
LEHTPH Y POCIHH 1 HainpocTimux. bynoBa nentpionei, ix QyHKIisS Ta BIATBOpPEHHS. 3arajbHUM
1aH Oy10BU 0a3aibHUX TUIEIb, BIMOK, DKI'YTUKIB. MiKpOTpyOOUKH BEpeTeHA MOILTY.

Ipomiocni inamenmu. MIHAMBICTh XIMIYHOTO CKJIQAy IMX (PITAMEHTIB 3aJI€KHO BiJ TUILY
TKaHMHU. IXHS JOKai3alis.

VSBJIEHHS IO BHYTPIIIHEOKIITUHHMIA cKeneT. Moro Mop(honoris Ha pi3HHX CTafifX pyxy
KIITUHA. Ponbk  MIKpoTpyOOUOK 1 MIKpO(IIaMEHTIB y CEKPETOPHOMY TMpOIeCl Ta I1HIIHMX
BHYTPIIIHBOKJIITHHHUX TPAHCIOKALIISX.

Brnouenna. KniTuHHI BKJIIOYEHHS, iX JIOKami3alis, XIMIYHMM CKjIaa Ta (YyHKIIIOHAJIbHE
3HavyeHHs. Kiacudikariis BKIIOUEHb.

Aopo. IloBepxHeBui anapat sapa. XIMIYHUA CKJIaJl Ta MOJICKYJIIpHA OpraHizallis saepHuX
memOpan. Ilepunykineapuuii npoctip. IlpoHukHICTH siepHOi 000JIOHKH. SlepHi mMOpH, iXHA
KUIBKICTB, 3aJICKHICTh BiJl (PYHKIIOHAIHHOTO CTaHy KIITHHU. BymoBa pubocom, iXHA poib y
TPAHCHOPTI MakpoMmoJsiekyl. bynoBa miiibHOi MiuacTUHKHM, ii B3a€MoOjisd 3 OUIKOBUM MaTPUKCOM.
[IpucTiHKOBHII XpOMaTHH, HOTO CTPYKTypa 3B'SI30K sAEpHOT MEMOpaHW 3 NUTOIUIA3MaTUYHUMU
memOpanamu. [IpoGiiema TpaHCIOPTY MIX SAPOM Ta LIUTOILIA3MOIO.

Xpomamun. Ximiuaui ckman. JJHK, ii OymoBa ¥ BmactuBocti. Hykneocomu. PiBHi
opranizauii. binku xpomaruny. 'icTonu, ixHiii cknan, ¢yHKUiIOHaIbHE 3Ha4YeHHs. HericToHOBI
OUTKH. YIBTPAacTPyKTypa XpOMaTHHY. AKTHBHUN XpOMaTHH. [ 'eTepoXpoMaTHH KOHCTUTYTUBHHUM Ta
¢bakynpTaTuBHUN. Perutikanis, TpaHCKPHUIILS, IPOLIECHHT, pereHepartis.

XpoMOCOMH KJIITHH, IO IUIATHCS. ByJ0oBa XpOMOCOM: MEPETSHKKH, KIHETOXOP, TEIOMEpPH,
CYIYTHUKH. [ €TepOreHHICTh XpOMOCOM 32 JIOBXKHHOIO. Y ABJICHHS PO KapioTul. PiBHI cTpyKTypHOI
opraHizaiii xpomocom. IlosiTeHHI XpOoMOCOMH SK MOJAENIb 1HTEp(A3HOTO CTAHY XPOMOCOM.
XpOMOCOMH THITY JIAMIIOBHX ILIITOK.

Hoepye. Snepue — NPOAYKT TPAHCKPHIIIIHOI aKTUBHOCTI SIEPLIEBOrO OpraHizatopa
xpomocoM. AmiutidikoBani saepus. XiMiuHUE ckian suepens. CTpykTypa saepus, il 3B 30K 3
(YyHKITIOHAJILHOIO aKTHUBHICTIO.

3MIHH.
KJITUHHUA LUK

Kummesuti  yuxn — KumuHy. TPECUHTETHYHWUW  mepionm, mepiox cuHTesy JHK,
MOCTCUHTETUMYHUM 1epiof] Ta MiTo3. CTPYKTYpHO-010XiMiUHI 3MIHU KJITHHU B KOXXHOMY IEpioai
iHTephazn. MOXIIMBOCTI BHXOAY 3 MITOTHYHOTO IHMKIY, TOB’si3aHI 3 JU(GEPEHIIIIOBAHHSM.
[Moninnoinu3zanis. Tpusamicts inTepdaszu Ta MiTO3Y.

Cmpykmypa KiimunHo2o YuKIy ma ROHAmMms npo pecmpuxyitiny mouxy. GakTop akTHBaLii
M-¢pa3u (MPF). Ponp kiHaza — HpOAyKTiB reHa cdc? y IpLKIKIB Ta reHa cdk? y ccaBLiB.
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Mexanizmu axktuBauii kKiHazu M-das3u, ponp nukiiHiB. [HakTHBamis kiHazw M-das3u, poib
MPOTEOi3y IUKIIHIB. MexaHi3Mu il 1HTI0ITOPIB KIITHHHOTO HUKIY. Poibs mporeonmi3y OUIKIB y
MeXaHi3MaxX PeryJysiii pO3X0KEHHs CECTPUHCHKUX XPOMATHUJ IiJ] Yac MiTO3Yy.

Mimos. 3aranpHa cxema MOp(}OJIOTIYHUX 3MiH y KIITHHI NMPU MITO31. MexaHi3Mu pyxy
xpoMmocoM mia uyac wmitosy. llomin nwmrorutasmm — mutokine3. Perymsmis mito3y. [lopymieHHs
HOPMAaJIBHOT'O MITO3Y.

Hugpepenyirosanna xknimun. JludepeHIitoBaHHA SIK CYKYNHICTh MPOILECIB, MPU SKUX MK
KJIITUHAMH CIIIJIBHOTO TIOXO/DKEHHS BHHHMKAIOTh CTaOUThHI Mopdosoriyni, (i3ionoriydai Ta
(byHKLIOHATBHI BIAMIHHOCTI.

Jlemepminayin kiimun, iHOYKYis i KOMnemeHYyis KiimuH.

Cmosbyposi knimunu. BusHadeHHns 1 xapakrepuctuka. /xepena oxepskanHs. 3aCTOCYBaHHS.
Bionoriuni Ta eTH4HI MpoOJIeMH Ha NUIAXY 3aCTOCYBAaHHS CTOBOYPOBHX KIIITHH.

MIXKKJIITUHHI B3AEMOIIT

MeMmOpanu nuToriazMu. Ximist MeMOpaH.

CrpykTypa 1 BIacTHBOCTI MeMOpaHHHMX HimiJiB. OcoOJIMBOCTI CTPYKTYpH MeMOpaHHUX
ouikiB. binku wmemOpanHoro TtpancmnopTy. dakTopu mnepepo3noaily MeMOpaHHUX CTPYKTYP.
MemOpanHi nomicaxapuan. Mojeni oprasizanii HIUTOIUIa3MaTHYHUX MeMOpaH. Moxens JlaBcoHna-
Haniemmi. Mo3aiuna Mojenb Oy0BH KIITHHHOT MEMOpPaHH.

Konrakthi cTpykTypu KITHHH. OCHOBHI THIM MDKKIITUHHUX KOHTakKTiB, iX OLIKOBI
KOMITOHEHTH. MexaHi3MH MeMOpPaHHOTO TPAHCIOPTY MOJICKYJ. BITKM — MEpEeHOCHUKH 10HIB.
Hartpiii-kanieBuii Hacoc. i0HHI kaHamu. MemOpanHuil TpancnopT. bitku MeMOpaHHOTO TPAaHCTIOPTY.
Ponps MmeMOpanHux perentopiB. Posib XiMiuHUX cUTHaMIB. Perentopu moBepxHi KIiTUH. MexaH13MHU
B3aeMOJi1 JliraniB 3 peuentopamu. Lukiniuni Hykineotuau. [Iporeinkinasza C.

[Ipupona cuHanTUyHOrO TOTEHIay. Memiatopu. biokaga HEpBOBO-M’si30BOI1 mepenadi.
XeMoTakcuc.

Buno- Ta TkanmHHOCHenu@iuHa anaresis KITHH. MUDKKTITUHHUNA Matpukc. KiituHHI
B3aeMOJil npu iMyHOBiAMoBimi. Opranu 1 KIITHUHM IMyHHOI cucteMu. Makpodaru. T- 1 B-
mimpouutu. dudepeHmioBanHs 10 TeHaX IMyHOTJoOymiHIB. KiloHampHO-cenekiiitHa Teopis
bepuera. Imiotun. Xenmepu, kilepu 1 cympecopH, iX pojb Ta IMyHOBIINOBiJI. AHTUTECHHHM
penentop 1 audepeHmiroBanHs T-kiIiTHH. MexaHi3MHu MPUPOIHBOTO IMYHITETY. IMyHOACTIpECaHTH.
["os10BHMIA KOMILIEKC TicTOCyMicHOCTI. TpaHcIUIaHTallifHUN IMyHITeT.

['i6puaomHa TexHooriss. MOHOKIIOHAIBHI aHTUTIJIA: OJIEp KaHHS 1 3aCTOCYBaHHS.

KJIITUHHU B MEXAHI3MAX PO3BUTKY

MOoO1JIbHICTh TEHOMY KJIITHHH 1 TCHETUYHA PEKOMOTHAITIS.

Mogpeni reHeTuyHOI pekoMOiHallii. PerynsatopHe 3HaueHHs nepeOy1oBu reHomy. Bipycu sk
MOOUTBbHI reHu. EBosroIliliHe 3HAaYeHHS TeHETUYHOT peKOMO1HaIIi1.

OBorene3. Cnepmarorene3. CrareBi KIITUHH. 3amliiiHeHHSA. 3MiHM B CTPYKTYypi
SMIICKTITAHYU B TIpotieci 3artiaaeHHs. [lonspHicTs sinexmiTiuau. JpoOaeHHsl.

TOTINOTEHTHICT, ~ KJIITHH  paHHIX  3apoakiB. ['eHermuna  imeHTudikamis  saep
nudepenniioBannx KITHH. biactyna. [acTpynsmiss 1 yTBOPEHHS TpPHOXIIIAPOBOTO 3apOJIKY.
Po3BUTOK €KTO-, Me€30- 1 E€HJOJAepMHU. CTOBOYpPOBI KIITHHH, THUIH, MOXOPKEHHS, MOKJIMBOCTI
3acToCyBaHHA. POJIb MIKKITITHHHUX B3a€EMO/TIH.

BIIMUPAHHS KJIITHH. AIIOIITO3 I ABTODAI'TA

['eHeTnyHO 3amporpaMoBaHe 1 HE3amporpaMOBaHE BiIMUpPAHHS KIITHH. ATIONTO3 1 HEKPO3:
uToMopdosoriuHi, 0ioximMiuHI Ta (i310J0TriuHI BIAMIHHOCTI. [HIYKTOpH 1 Cympecopu amomnTosy.
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bionoriyna ponp amonrto3y. MosnekynsipHi MexaHi3mMu anontody. Pomns Oinka pS53. Pomnp OinkiB
pomuan Bcel-2. Kacmasuuii kackan B amonto3si. Ilepeposmoain murtoxpomy C B KIITHHI Mg 4ac
arnonTo3y. 3MiHM B CKJIaJl MIa3MaTUYHOI MeMOPaHU il 4ac arnonTo3y.

ABto(aris Ta 1 posb B HOpMI Ta mpu martosiorii. Tunu aBTodarii. MikpoaBtrodaris Ta

MakpoaBTodaris. 3aranpHa Ta crienudiuaa aBrodaris. Tunu cnenudivnoi aBrodarii (mexcodaris,
pubodaris, mitodaris, aBrodariiina nerpanaiis siapa). OCHOBHI TeHa Ta OUIKHM, 3alydeHl B
aBrodarito Ta iXx ¢yHkuii. biomoriuna poas aBtodarii, aBTOdarisi B PO3BHTKY PAKOBUX
3aXBOPIOBaHb.

[HIM THIIH BiAMUpPAHHS KIITHH TBAPUH 1 JIFOJIUHH.

OCOBJIUBOCTI CTPYKTYPHO-®YHKIIIOHAJIBHOI OPI'AHI3A LI
POCJIMHHOI KJIITUHA

Ocob6mmBocTi OyZ0BU POCIMHHOI KITHHU 1 1i IOPIBHSAHHA 3 Oy/IOBOIO TBAPUHHOI KIIITHHH.
IleHTpanpHa poJib KIITHHHOI CTIHKH. By/oBa KIIITHHHOI CTIHKM pociuH Ta rpuoOiB. OCoOIMBOCTI
CTpyKTypHu nuroruiazmu. [Inmactumau. Bakyomi. OcoOauBOCTI opraHizamii MUTOCKENIETy B KIIITHUHAX
POCIIHMH, HOTO perioHanbHICTh. Typrop. Moaudikarii KITITHHHOT CTIHKH.

MiXKITiTHHHI B3aeMoail y pocnud. [ToHATTS mpo mnazmogecMu. PO3BUTOK BUIIMX POCIHUH i
nudepeHiroBanHs. Pict pocinH. MepuctemMa 1 0COOIMBOCTI 11 AudepeHITIFOBaHHS.

dakTopu peryisii poCTy POCITUHHHUX KIIITHH.

[{uxmiyHi HYKJICOTHAM 1 iX poJib B POCIMHHIN KiiTHHI. Ponk momidocdoinosutuais B
orocepeKoBaHiil  Aii (ITOTOPMOHIB. iHINI KOMIOHEHTH CHCTEMH BTOPHHHUX TIOCEPEIHUKIB
POCIMHHMX KIITHH. POCHOpUITIOBAaHHS POCTUHHUX OUTKIB 1 HOT0 QyHKIIIOHATBHE 3HAUCHHS.

®ditoropmonu. Knacudikarist ¢iroropmoniB. Aykcut. Llurokinu. I'iGepeninn. AGcuncoBa
KHCJIOTA 1 CLIOpiTHEH] crionyku. Etumnen.

SIBHIIIE TOTIMOTEHTHOCTI POCAMHHUX KIiTHH. [lemudepenuiamis i audepenniarmis in vitro.
KyneTypa HemudepeHIiiioBaHMX KIITHH POCIHMH (KaJIyCHI 1 CyCHEH31MHI KyJabTypH). J[nHamika
KIIITHHHOI PeNpoayKIlii, pocTy 1 MeTaboi3My KIiTHH in vitro. KomepiiiiiHe 3acTocyBaHHS MacoOBOTO
KyJbTUBYBaHHsI TKAHWH 1 KITITHH.

KynbTypa i301p0BaHIX TPOTOILIACTIB pociuH. KynbTypa OMMHHYHUX KITITHH.

Bukopuctanas coMaTUYHOI Ti0puanM3aIii s TCHeTUYHOTO aHali3y, BUBUCHHS MEXaHi3MiB
MITOTHYHOTO ITMKIy, aHaIi3 MEXaHi3MiB audepeHiitoBadds 1 MopdoreHesy tomo. [Ipaktuune
BUKOPUCTAHHS T10pUaM3allii COMaTHYHUX KITITHH.

Meromn reHeTnyHOi TpaHcopmamii pocauH.  Metoau  mpsAMoi  TpaHcdopmarii
(bombapayBanHs MikpodacTuHKamu 3 1iasMigHoro JIHK, wmikpoin’ekmii Ta iH.). BBeneHHs
MaKpOMOJICKYJT 3a JIOTIOMOTO0 JirmocoM. [IpoGiieMu 1 MepcrneKTHBU HANpaBJIEHOTO MEPEHOCY
JKapChKUX MPeTaparis.

Agrobacterium-omnocepenkoBana TpaHchopmarllis pocIuHHUX KITHH. [lyxmmHM pocinuH i
ponb Agrobacterium y ix yrBopenHi. Bexropu mmst Tpancopmarii pocinH. CeleKTHBHI MapKepH
JUIS TeHETUYHOT TpaHcdopmaiii. Excripecist TeHIB Y TPaHCTEHHUX POCTHH. TPaHCTeHHI POCIIMHU 5K
MOJIENIb U1 MOJIEKYJISIPHO-010JI0T1YHUX JOCHIKEeHb. [IpuKIagHi acreKkTH TeHEeTHYHOI iHXeHepii
pociuH. [lepcrieKTBYN BUKOPUCTAHHS TPAHC TCHHUX POCIIHH.

I'eneTnuna iH)XeHepis KIITHH ccaBliB. MeToAM MepeHocy T'eHiB B eMOpioHalIbHI 1 cTaTeBi
kimitTuad. KioHyBaHHS ccaBIiB. MOXIHBICTE OTpPHMaHHS TpaHCTeHHHX TBapuH. CTOBOYpOBi
KITITUHU.

3AT'AJIBHA I'ICTOJIOT'TA



[Monsatrss mnpo TkanuHy. EBomrorisi Ta ricroreHe3 TkanuH. Teopis O.O. 3aBap3siHa mp.
napajienisMd B PO3BUTKY TKaHMH. MopdodyHKIlioHaIpHA Ta T€HETHYHA Kiacudikailis TKaHWH.
MOXJIHMBICTh MeTara3ii TKaHUH.

®dizionorivHa Ta penapaTuBHa pereHeparis. CHIBBIIHOIIEHHS BHYTPIITHBOKIITUHHOI,
KJIITUHHOI Ta TKAHWHHOI pereHeparii. Perysiis pereHeparopHUX IpoLECiB.

Jlxepena Ta Xig PO3BUTKY KOXKHOI TKaHWHHU, BKJIOYalOud BIKOBI 3MiHH. bymoBa Ta
crienianizanisi KOMIIOHEHTIB TKaHUH (KJITHH Ta HEKJIITUHHUX CTPYKTYD), PyHKIIT KOXKHOT TKaHUHH
B IIIJIOMYy Ta OKpEeMHX Ii KOMIIOHEHTIB:3aKOHOMIPHOCTI (Di310JIOTIYHOI Ta penapaTUBHOI
pereHepariii, y4acTb KOXXHOI TKaHMHM B 3aXHUCHHUX pEAKLiAX OpraHizMy Ta MIATPUMIL HOTO
roMeOCTa3y, 3HAYCHHS KOXHOI TKaHWHM B (OPMYBaHHI PI3HUX OpraHiB 1 CHUCTEM MLJIICHOTO
OpraHizmy.

MopdodyHKiioHanpbHa Ta TeHeTUYHA Kiacudikais emiTemanbHuX TKaHuH. OCcOOIMBOCTI
Oy/Z0BU emiTeNniallbHUX TKaHWH.XapaKTEepUCTHKA CMITeNiiB, 110 HAJIEKHUTh N0 PI3HUX MOp¢o
(yHKIIOHATFHUX Ta TEHETHYHHMX THUMIB. J[kepema pereneparii emiteniaabHuX TKaHWH. [loximgHi
emiTeniadTbHIX TKAaHUH.

3arampHa XapaKTEPHCTHKA TKAHWH BHYTPINIHBROTO CEPENOBUINA Ta IX KiIacudikaris.
Jlxepena po3BUTKY Ta pereHepartii.

Kpos 1 mimda sk TkanuHH, iX GyHKii. PopMeHH] eeMeHTH Ta TiazMa. KpoB sk BiakpuTa
cucreMa 3 TOCTIMHMM BXOJIOM 1 BHXOJOM 3 Hel CKJIaJOBMX KOMIOHEHTIB. Llutodizionoris
(hopMEeHHUX €IEMEHTIB KPOBI.

EmOpioHanbHEe KpOBOTBOPEHHS.

[TocTtemOpioHansHuii Temornoes. BikoBi 3Miau remorpamu. Teopii kpoBoTBopeHHs. CydacHi
YSIBIIEHHS TIPO KPOBOTBOpeHHs. CTOBOYpOBa KIIITHHA.

[Tpuniunu knacudikarii BIIacHe CIIOTYYHUX TKAHUH.

ITyxka BOJOKHHUCTA CHONTy4HA TKaHWHA. KIITUHU MyXKO1 BOJIOKHUCTOI CHOTYYHOI TKAHUHHU.
®i6punoyTBOpIorOYi KIiTHHU Ta (idpmnorenes. Kimtuau makpodarabHOTO psay Ta Makpodariaaa
cucreMa oprasizmy. IlmazmMaTuuHi KIITHHH. Y4YacTh B IMYHOJOTIYHHX pEakKLifix (Koorepaiis
KJIITUH B Tporieci imyHoreHesy). IMmyHomurorenes. TkanuHHi 0a30(hiau Ta iX y4acTh y MICIEBUX
pEryiaTopHHUX Tmporecax. MiKKIITHHHA PEYOBHUHA CIIONYyYHOI TKAHUHM, 11 3Ha4eHHs. KomareHosi,
€JIaCTHYHI BOJIOKHA, 1X pOJIb, XIMIYHUHU CKJIaJ, OyaoBa. J[»kepena po3BUTKY Ta pereHeparii KIiTHH
MYXKOi BOJIOKHUCTOI CIOJY4YHOI TKaHWHHU. BiKOBI 3MiHM KIITHH Ta MDKKJIITHHHOI pPEYOBHHH
CHOJYYHUX TKAHUH.

XpsmoBi TKaHMHUA. Buam XpsmoBUX TKaHWH. PO3BUTOK, picT 1 pereHepaumis Xpsiia.
Oco6a1BOCTI MDKKIIITHHHOI PEYOBHHH.

KictkoBi TkannHu. Buan kictkoBuX TKaHUH. Mopdodizionoria nepedya0BU KiCTKHU i yac
pO3BUTKY Ta pocTy. Ek30- Ta eHmoreHHi (axkTopu, IO peryJrorTh picT KicTok. Jlkepena
OCTEOTeHe3y.

3aranpHa XapakTEepUCTHKa Ta Kiacudikaiiss M’sI30BUX TKaHWH BIAMOBIAHO 10 Mopdo-
(YHKILIOHATBHUX Ta TeHETHYHUX MPUHIIHIIIB.

['maaxuii MIO3UT — CTPYKTYpHA OJMHMIIS IJIaJIKOT M’ 513€BOT TKAHUHU 1 MSI3€BE BOJIOKHO -
ONUHUIL OYIOBH CKEIEeTHOI M’s3eBOi TKaHMHHU. [icTodizionoris M’sS3eBOro CKOPOYECHHS.
INicTodiziomnoris M’a3€BOTO CKOPOUCHHS.

CkenetHuit M’s13 sik opras. Perenepartist M’s131B. PO3BUTOK CKeleTHUX M’S31B.

3aranpHa XapaKTEePUCTHKA Ta KiIacuikallis CTPYKTYpPHUX €JIEMEHTIB HEPBOBOT TKAHWHHU.

Heiipon sixk Mopdostorivni 1 (pyHKIIOHAJIBHI OJAWHUII HEPBOBOI TKaHUHU. MopdosoriyHa Ta
¢dbyHkmionaneHa kiacudikamis. LluTwioris HeWpoHiB. 3HAYEGHHS IUIA3MOJIEMH B IPOBEACHHI
30y mkenHs. Cunres meaiatopiB. HelipocekpeTopHi KIIITHHH.

Hetipormisi, HeliporiianbHi B3aeMOBITHOIICHHS. HepBoBI BOJOKHA — MIi€TiHOBI Ta 0e3
mieninoBi. HepBoBi 3akiHueHHs, iX kinacudikamis. Penentopni 1 edexkTopHi — 3aKiHYEHHS.
INicrodizionorisa HepBoBUX 3aKkiHYeHb. CHHAICUC, iX Kinacudikaris. Heliponna teopis.
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PO311J1 2. MIKPOBIOJIOI'TA
BCTYII

[Ipenmer Ta 3aBmaHHs Kypcy MikpoOiosorii, ii Mice Ta 3HaYeHHS B Cyd4acHid Oiojorii,
3B'I30K 3 IHIIMMH HaykamMu. Micie MikpoopraHi3miB B npupoi. [IpokapioTnyHi Ta eykapioTH4Hi
MiKpoopranisaMu. Ponb Mikpooprani3amiB B Kpyroo0iry OCHOBHHUX €JE€MEHTIB B IPHPOII.
MikpoopranisMu Ha CIyX01 JIOJWHUA. 3aXBOPIOBaHHS, IO BUKIMUKAIOTHCS MIKPOOPTaHI3MaMH.
Icropis possutky MmikpoOionorii. Jocmimxenns A. Ban JleBenryka, JI. Ilactepa, P. Koxa, C.
Bunorpancekoro ta [. MeunikoBa. CydacHui cTaH pPO3BUTKY MIKpOO10JIoTii B YKpaiHi.

BYJIOBA MIKPOBHOI KJIITUHA

bynoBa mpokapiotnuHoi kimiTmHH. JIokamizaimiss XpoMOCOMH  OakTepiid, HYKIIEOi.
[{uToruia3MaTHyHi Ta BHYTPIIIHBOKIITUHHI MeMOpaHu (Me30COMH, TUIIaKOoiau), tamenu. CTpyKTypa
KJIITUHHOI CTIHKK OakTepiid, 3a0apBieHHs MeTozoM ['pama. 3amacHi MaTepiajid Ta 1HII BKIFOYCHHS
OakrtepiitHoi kmiTHHU. JDKryTuku Ta ix OymoBa. Pyx Oakrepiid, Takcii. Ennocniopu Ta iHm Ttumm
cnop. bynoBa eykapioTMuHO1 KJIITHHM Ha NPHUKIAZaX KIITHH JPUKIKIB Ta OJHOKIITUHHUX
Bojopoctell. OpraHenu (sApo, MITOXOHIAPII, XJOPOILIACTH, BaKyoOJi, IMEPOKCUCOMH, amapaT
[Nombpki); X cTpyKTypa Ta QyHKIIII.

CUCTEMATHUKA MIKPOOPIT'AHI3MIB

Homenknarypa Ta xmacudikamis Oakrepiii. Hymepuunuii ta (uTOreHEeTHYHUN TPUHIIUITH
takcoHoMmii. 'eHocuctematnka Ta ii meroau. OCHOBHI Tpynu OakTepidl 3riJHO BH3HAYHHKA
“Bergey’s Manual”. ['070BHI TIpeACTaBHUKH TPaM-TIO3UTHUBHUX Ta TpaM-HETaTUBHHUX OaKTepiid.
["onoBHI npencraBuuku Enterobacteriaceae. HaliBaxxnusimii natoreHHi 6axkrepii.

Bipycu Tta ix xnacudikanis. bynoBa Bipyca Mo3aiku TIOTIOHY 1 Bipyca rpumy. bararocrinni
BipycHu 3 000JIOHKOIO Ta 6e3 00omoHku. CtpykTypa O6aktepiodariB. PoamMHOXkeHHsT OakTepiodaris.
Bipynentni Ta nomipHi (s1i3orensi) ¢garu. ['onoBHi BipyCcHi HaTOr€HU JIIOHHU.

I'pubu: xapakTepucTUKU iX OyJOBH, pOCTy Ta po3MHOXeHHs. CTaTeBi Ta HECTATEBI CIOPH.
Knacudikamist rpu6iB. Ipikmki Ta iX KINiTHHHEAA UK. OTHOKIIITUHHI BOJIOPOCTI.

KYJbTUBYBAHHA TA PICT MIKPOOPI'AHI3MIB

OCHOBHI TIOXXMBHI TIOTpeOM MIKpoOpraHizMmiB. MIKpoOIOJIOTIYHI CcepeOBUIA Ta YMOBH
pocTy MiKpooprasi3amiB. MeToau BHIUIEHHS MIKpOOpraHi3amiB 3 mnpupoad. Yucri Ta
HarpoMaJ)KyBajibH1 (€JIEKTUBHI) KyJIbTypH. BiTHOIIEHHS MIKpPOOPTaHi3MiB 10 KHCHIO: OOJIraTHi Ta
dakynpTaTHBHI aepobu Ta aHaepoOH, Mikpoaepodiiu. MeToau BU3HAUYEHHS KUIBKOCTI Ta MacH
MikpoopraHizmiB. Pa3u (eTanu) pocTy B HArpOMaKyBaJIbHIA KyJIbTypi. PIBHSHHS, 10 OMUCYIOTh
picT B ekcrnoHeHUilHil (orapudmiuniii) ¢aszi. [IuToma MmBUAKICTE pOCTy Ta yac TeHepaLii.
besnepepBHe KynbTHBYBaHHS MIKpPOOpPraHi3MiB. XemocTaT 1 TypOimocrar. bymoBa depmentepa.
Crepwnizailisi, acTepU3arlisi, ix METOIH.
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OCHOBHI METABOJIIYHI ITPOOHECH

Mertabomni3zm: karaboii3Mm, aHabomizm. depmentH, ix ¢ynkmii. KopepmeHnTH, nmpocTeTHyHi
rpynu Ta BiTaMiHU. BucokoeHepretuuHi cnoiyku. [mikoni3, meHTo3odochaTHUN HUIAX, HUIAX
EntHepa-/lynopoBa. OxucHenns mipyBary. Llukn TpukapOOHOBUX KHCJIOT, HOro (yHKITII.
JluxanpHuil TaHior Ta OKUcHE (hocopuiroBaHHs. TpaHCIOPT €IEKTPOHIB Y aHAepOOHHUX OaKTEepiid.
l'onoBH1 anarmiepoTuyHi peakimii. OCHOBHI mporecu aHaboII3My: TIJIIOKOHEOTeHe3, Ol0CHHTE3
aMIHOKHUCJIOT, HYKJICOTH/IIB Ta JIIiiB.

CnuproBe OpomiHHS y APDKIKIB Ta Oaktepil. MosoyHokuchi Oaktepii. MoyiogHoKuCTa
romo- 1 rerepo ¢epmenTaris. IlpomioHOBOkHCIEe OpOmiHHS; aleTOHO-OyTaHOJbHA Ta
MaclsTHOKHUCITO-OyTaHo/bHA  (epMeHTaliss y  KiocTpuaii. OCHOBHI  Tpymu  aepoOHHX
xemounitoTporux Oaktepi. Hitpudikamis. OcHOBHI Tpynu (POTOCHHTE3YyIOUMX OaKTepiu.
AHOKCUTeHHHI Ta OKcureHHH# ¢otocuHTe3. I[lypmypHi cipuyaHi Ta Hecipuani OakTepii, 3eleHi
cipkoBi O6akrepii. [{uki KanbBina.

dikcarris a3oTy.

YacTkoBe OKHMCHEHHs. YTBOPEHHS BITaMiHIB, aMIHOKHCIOT, OPraHIYHUX KHUCJIOT Ta
depmenTiB OakTepisiMu Ta TpudaMu. AHTHOIOTHKH, iX GloTexHooriuHe 3HaueHHs. OCHOBHI Tpynu
aHTHOI0THKIB Ta MPOAYLEHTH.

I'EHETUKA MIKPOOPI'AHI3MIB

Myrtanii crnoHTaHHI Ta I1HAyKOBaHl. Tumm MyTtamiil. Myrtarenn Tta ix pais. Metoau
MO3UTUBHOI Ta HEraTWBHOI CeNeKlii; 30arayeHHs Mpu HeratuBHik cenekmii. Pemapamis JITHK.
I'enernuna pekoMOinaris. Kon’roramis Ta Tpancaykimis. Tpancdopmartist y 6akTepii 1 ApiKIKIB Ta
il metoau. ['eneTnune kaptyBaHHs y Escherichia coli. [Ina3Miau Ta ix BnactuBocTi. PecTpukiris Ta
moaudikamiss JHK. Merogu MonekymsipHoro kioHyBaHHs. OCHOBHI  (epMmeHTH, 1O
BHUKOPHCTOBYIOTHCSI B T€HETHYHIN iH)KeHepii. Bekropu Ha ocHOBI mia3min Ta aris. Tunu BeKTOpiB
Iutst ApiKpkiB. Meron TP,

PEI'VJIisAHIA METABOJII3MY

Perymsimis metaGoinisMy Ha pIiBHSIX AaKTHBHOCTi, CHHTE3y Ta CTaOUIbHOCTI ()epMEHTIB.
OcHOBHI crnocoOu perysauii aHaOOJNIYHUX Ta KaTaOOMYHMX HUIAXiB. AJOCTEpUYHI (DEPMEHTH.
Perynsmiss akTUBHOCTI ()epMEHTIB 3a JONOMOIOI0 KOBAJEHTHOI MojuQikaiii, 0OMeKEeHOro
MPOTEONi3y Ta O1MOK-01IKOBOI B3aemoiil. [HAyKIisA, penpecis KiHIEBUM MPOIYKTOM, KaTaOolidyHa
penpecia. Perymsaropri myTtantu. Perymsmis exkcopecii T'eHIB Ha MNPHUKIAagax JaKTO3HOTO Ta
TpunTo(haHOBOTO ONEPOHIB Y Escherichia coli Ta ranakTO3HOTO PETYJIOHY Y MEKAPCHKUX APIKIKIB.
MexaHni3mu kaTaOoiyHOi penpecii y OakTepiil Ta ApIKIKiB.

MIKPOOPT'AHI3MHU B BIOTEXHOJIOT'TI

HaiiBaxxnusimi MikpoOHI Ol0TEXHOJOTIYHI MPOAYKTH Ta MPOMHUCIOBI MIKPOOpPTaHi3MHU.
AnkoronpHa (epMeHTalis, OTPUMAHHA OIONAJMBHOTO €TAaHONy 3 Caxapo3W, KPOXMajio Ta
JTITHOLENION03U. MIikpoOHUI CHUHTE3 OpraHi4HUX KHUCJIOT Ta PO3YMHHUKIB, aMIHOKHCIOT,
noJricaxapumiB, BiTaMiHiB Ta KogdepmeHTiB. OCHOBHI NMPOMHUCIOBI (pepMeHTH, iX TPOAYICHTH.
[TpoMuciaoBi aHTUOIOTHKHM TPUOHOTO Ta OAKTEPIMHOrO MOXOMKEHHS Ta iX MpOAyLeHTH. [ omoBHI
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TeHHO-1H)XCHEPHI MPOAYKTH Ta OakTepiiHi 1 APLKIHKOBI MPOAYLUEHTH. METOAu KOHCTPYIOBAaHHS
TeHHO-1H)KCHEPHUX MPOYIEHTIB OUIKIB Ta HU3bKOMOJICKYJIIPHUX PEUYOBHUH.
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