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Vkiaagaui nporpamu 3i cueriansaocti 091 - Bionoris ms Betyny go acmipantypu IBK HAH
Ykpainu:

Cubipauit Annpiit Aunpitiosua — qupextop IBK HAH Vkpainu, 1oxTop 6i0JI0T4HAX HaYK,
npodecop, akamemixk HAH VkpaiHu, Troi. HayKOBHH CHiBPOOGITHMK BiUIUTy MOJIEKYIISIPHOL
TEeHETUKH 1 610TEXHOJIOTI,

Croiixa Poctrcinas CTenaHoBHY — JOKTOp GionorivHMX Hayk, mpodecop, wieH-kop. HAH
Vkpainu, 3aBimysad Bijutiny perysii npomidepanii kiitud i anontosy IBK HAH Ykpainu;

T'oruap Muxaiino BacuiboBud - TOKTOp GioNOri9HEX Hayk, Ipodecop, 3aBilyBad BiLILTy
agaiituunoi 6iorexuonorii IBK HAH Ykpainu;

Kir IOpiit SIpocnaBoBuy - moktop Giomoriunmx Hayk, mpodecop IBK HAH VYxkpainu,
sactynauk qupekropa IBK HAH Vkpainu 3 HaykoBoi poOoTH;

Jmutpyk KocrsaTun BacunboBud - moktop Gionoriyaux Hayk, cT. H.c. IBK HAH Yxpainw,
sactynuuk qupextopa IBK HAH Vkpainu 3 HaykoBoi po6oT;

Cracuk Omner Bomomumuposuu - moktop Giomorignmx Hayk, cT. A. IBK HAH Vkpainu,
3aBimyBad4 Bimminy curHanpHEX MexaHi3MiB KniTHHE IBK HAH Ykpainu,

®emoperko Bikrop OnekcanapoBud - NOKTOp 0ioloriyHMX HayK, Hpogecop, IIpoB.
HayKOBHH CIiBPOGITHUK BiIily MOJIEKYIISIPHOT TEHETHKH i 610TeXHOIOTIT 32 CyMiCHAIITBOM.



PO3ALJ 1. TUTOJIOI'TS, KJIITUHHA BIOJIOI'EA, I'TCTOJIOITA
BCTYII

Micrie i poJib ITUTOJIOTI, KITITUHHOI 610J10Tii Ta ricTONOTIi B cucTeMi 610710TiYHMIM HayK.

ByHHUKHEHHS Ta PO3BUTOK KIIITHHHOI 0i0JIOTI] SIK CAMOCTiHHOT HAYKH.

CTBOpEHHS KIIITHHHOI Teopii opraHizamiii xxuBoi Marepil Ta i 3HaueHHs. [IpokapioTHyHi Ta
eykapioTruHi opradizmu. OcoOIUBOCTI CTPYKTYpHO-GYHKIIOHAIBHOI OpraHi3alii IpoKapioTUYHUX
Ta €yKapiOTHYHHUX KIIITHH.

CyvacHu#E eTanm pO3BHTKY ITMTOJIOTIi, KIITHHHOI O6iojyorii Ta ricronorii. I'oioBHI muIsLXu
PO3BHUTKY IIUX HAyK B YKpaiHi. BHECOK BITUM3HSHUX BYEHHMX y PO3BUTOK IUTOJOTII, KIiTMHHOI
Giostorii Ta ricToNOTII.

METO/IH JOCJLIKEHHS B KJIITUHHIN BIOJOT'TI

[TpuHIUN B3ATTS Marepiady Ui MUTOJOTIYHUX Ta TICTOJIOTIYHMX IOCIiIKeHb. Metomu
OIMKCYBAIFHOI Ta €KCIIEPUMEHTATIEHOI MIKpPOMOP(OJIOTii.

dikcariis, VyIOUIBHEHHS Ta 3aluBKa 00’ekTiB. MikpoTomis. [IpunHmumu i wMeromu
3a0apBIICHHS Ta IHII CIIOCOOH BHSIBIIEHHS JETaJIel mpernapary.

INicroxiMiuni MeToaH. | '0JIOBHI IPUHITUAIIA BUSBICHHS Pi3HUX KJIACiB XIMiUHUX CHOJIYK.

ImyHOMOpGOMTOTiUHI METOTH: MiKpPOCKOTIis CBITJIOBA, (ha30BO-KOHTpACTHA,
inTepdepeHiiina, y TeMHOMY IoJIi, mojispu3aniiina. JlrominecueHTHa Mikpockomis. EnexTponHa
mikpockorisi. Kondoxamsaa Mikpockomis. [Tpuanunosi ocHoBu MetoniB. EnexTpoHHa ricroximis
Ta aBTopazgiorpadis.

[TpoToyna HUTO(GIYOPUMETPIS — MPUHIMII METOXY, WOTO MOMJIMBOCTI 1 3aCTOCYBaHHS.
CopTHHT KIITHH.

Pamioizoromnuuit Meton. Hei3oTomHi METOIH MIYEeHHS.

Po3minenns kiiTHHHUX momyismiii. [ToTouHa murodryopuMeTpis.

IMyHOJIOTIYHI METOIU PO3ALICHHS KIiTHH. @pakiioHyBaHHS KOMIOHEHTIB KIiTUH. MeToau
yIABTpalleHTpUGYTyBaHHSI. 30HATbHE UEHTPU(YTryBaHHS y PpO3AUICHHI KITHH Ta KIITHHHHX
opranen. XpomarorpadidHi MeTOOW  MOAUTy  KOMIIOHEHTIB  KImiTHH. Enektpodopes.
[3oenexTpodokycyBanHs. [IBoMipHui enekTpodopes. IMyHOpepMeHTHUH aHATTI3.

Metoau MarHiTHOI pamiOCTIEKTPOCKOIIi: SIEpHHUN, MarHiTHHH pE30HAHC, EJIEKTPOHHHIM
nmapaMarHiTHUHM pe30HaHC. PEHTreHOCTpyKTYpHHMI aHAaTi3.

[IpmXUTTEBE CIIOCTEPEXXEHHS KIITHHHUX 00’€kTiB. KynbTHBYBaHHS KIIITHH, TKaHHUH,
OpraHiB.

Ocob6muBOCTI KyNbTHBYBAaHHS KJIITHH POCIUH. MeToam KyNbTypH i30JIbOBaHUX OpraHiB,
TKAHWH 1 KJIITHH POCIIUH B €KCIIEPUMEHTAIBHUX (HiTOOI0MOTIYHUX TOCTIKEHHX 1 B 610TeXHOIOTI].

Ocob6muBOCTI KYNBTUBYBaHHS KJIITHH TBapHH. MeTOOM IOBrOTPHUBAJIOro 30epexeHHs
POCIMHHUX 1 TBAPUHHUX KIITHH B 6aHKax 3apoKoBoi mia3Mu. KpiokoHcepaaitis.

Mertonu onepkaHHs iH(popMarii 3 Mop¢oJoriuaux mpenapatiB. [IpuHnun mMopdomerpii,
CTEpeOJIoTil, MaTeMaTHYHE IJIaHyBaHHsI JOCIIIIB Ta 00poOKa pe3ysIbTaTiB CIIOCTEPEKEHb.

CTPYKTYPHO-®YHKIIIOHAJIbHA OPI'"AHIZAIIIA KJIITHUHHA

byoosa ma gpynryii knimunu.

BaranpHUi IUIaH  OyIOBH  KIITHHH, 11 KOMIapTMEHTami3amis. XapaKTepUCTHKa
MeTaboJIigyHoro amapaty muromiasMu. lLluromnasma, il Mopdo-pyHKIiOHATEHA XapaKTEPHCTUKA.
[TOHATTS PO KIIITUHHI OpraHeNy Ta BKIIOYEHHS.



Ilogepxnesuii anapam KiimuHu.

XiMiuyHMH CKJIaJ 1 MOJEKyJspHa opraHizaiis MemOpaHu. PicT mmasMaTwuHOi MeMOpaHH.
HapvemOpanHi CTpYKTYpH IIOBEpXHEBOTO amapaTry KINTHHHA. [ JTKOKaIiKC TBapUHHHX KIITHH.
YTBOpeHHs Ta Oyn0oBa KOPTUKAIBHOTO IIapy, 3B'S30K 3 muTockeneToM. Crermiani3oBaHi yTBOPEHHS
IJIa3MaTUYHOI MeMOpaHHU. YTBOpEHHS MIKKIITHHHHUX KOHTAaKTiB, iX THNH Ta (YHKIIOHAJIBHE
3HAYEHHS.

@yHKIII] TOBEPXHEBOTO anapary KIiTHH. PerentopHi GyHKIIT m1a3MaieMH.

Enoonnazmamuuna cimka. Mem0Opanu eHpomnazmatudHoi citku. OcobmuBocTi  iX
dbepMeHTaTUBHOTO CKIIany. ['paHyisipHa €HIOIUTa3MaTHYHa CiTKa.

Ximiyaui cknany memOpaH, OymoBa i Jiokamizamis. 3B'SI30K 3 SIEPHOIO OOOJIOHKOIO.
Ximiunmii cxian ta OymoBa pubocoM. CuHTe3 OiNKiB y riayomiasMmi, BEKTOpiaJbHHM CHHTE3.
VYTBOpeHHs 3B’s3Ky pubocoM 3 MeMmMOpaHamH €HAOILIa3MAaTHYHOI CITKHA. Poiib TpaHysspHOI
€H/I0IIa3MaTHYHOI CITKM B CHHTE31 OLIKiB.

ArpaHyIipHa €HIOIIa3MaTH4Ha ciTka. XiMiYHMH cKiajq MeMOpaH, OymoBa Ta JOKaJli3allis.
VYuacTh y CHHTE31 TpUITILEPHIIB, cTepoiniB, momicaxapupiB. Crmemubpiuni QyHKINl riageHbKOl
€H/IOTIA3MaTUYHOI CITKH: JETOKCHKAIlisl, HAKOTTHYECHHS 10HiB.

Anapam I onv0xci.

XimiyHMHE ckian MeMOpaH, OynoBa Ta JoKamizallis amapary ['oJbKi B KIITHHAX PI3HAX
THIIIB TKaHUH. JIUKTIOCOMa, IUTacTHHYATHH KoMmIuiekc. KoMnapTmenTamizaiis anapary ['oabmki y
3B’S3KY 3 JIOKaJTi3ali€lo GepMEHTHUX CHCTEM.

®ynkuii anapary ['onpmxi. Yuacts anapaty ['oibki B yTBOPEHHI JIi30COM, TIOBEPXHEBOIO
amapaTy KJIITMHH Ta iHIIHX BaKyOJIPHHX CTPYKTYp CIEIiali30BaHHX KIiTHH. bioremes amapary
INonsmKi, IaTOJIOTIYHI 3MIHH.

O6namosani kiampurnom nyxupyi. 1x cTpykrypa, dyskuii, 6iorenes. Pons B iHTepHamizamii
JirasA-penenTOPHUX KOMIDIEKCIB.

Jlizocomu. Knacudikanis mizocoM. BnacTuBocTi i30cOMHHX MeMOpaH Ta (EpMEHTIB.
Mexanizm ayrodarii. YTBOpEeHHS BTOPHHHHX JIi30COM T€TEpPO- Ta ayTro(aryrouoro THILY.
PosmenuienHss OpraHid4HHX MOJEKyJ. YTBOpPEHHS IIOCTI30COM. Y4YaCTh J30COM y MpOIECi
BHYTPIIIHBOK/IITHHHOIO TpaBJIEHHS, B eMOpiOHAIBHOMY Ta IOCTEMOPIOHAIBHOMY DO3BHTKY, B
perysnii piBHS CeKpellil JesKuX 0i0J0TiYHO aKTUBHHAX PEUYOBHUH, Y MPOIEC] 30BHILIHBO KIITHHHOTO
posmiernenHs 6iomonimepis, Tomo. Kowrenrii 6iorenesy mizocom. I'EPJI-cuctema. ITatomoris.

Ilepoxcucomu. XimMidaMH CKIa[ Ta BIACTHBOCTI NEPOKCHCOMATbHUX MeMOpaH. DepMeHTH
IEPOKCHCOMAILHOIO MaTpHKcy. bionoriuHa ponb mepokcucoMm. [lepokcrcoMalbHe JUXaHHS.
3B'130K IEPOKCHCOM 3 MITOXOHIPIsIMH Ta IUIaCTHOaMH. bioreHes mepokcucoM. Ilaromoris
TIEPOKCHCOM.

Karabomigni Ta aHaOoiyHI peakii, JIOKaTi30BaHi B IEPOKCHCOMAX, MEXaHI3MH JOCTAaBKU
OinKkiB B NEPOKCHCOMY, CIIaJKOBI 3aXBOPIOBAHHS JIFOJMHY, CIPHYMHEHI Ne(pEKTaMH MEPOKCHCOM,
IEPOKCHHH Ta iX POJb B OyI0B1 IEPOKCUCOMH Ta JOCTABII OLKIB 10 TIEPOKCHCOM.

Mopdomnorigna Ta QyHKIIOHABHA €IHICTH KOMIOHEHTIB BaKyOJIIPHOI CHCTEMH, CIIIBHICTD
IOXOJKEHHS Ta 610CHHTE3Y.

Opzanoiou enepeemuunozo o06miny. CHUTBHICTE OyIOBH MITOXOHAPIM 1 IJIACTH.
@yHKIiOHATBHA €HICTD IIUX OpraHell.

Mimoxonopii. BypoBa MiToXoH#Api#, ixHS GopMma, po3mip, KiNBKiCT Ta JOKamizalis B
KmiTeHI.  XiMiYHEH ~ CKIaf, MOJNEKyJSIpHA OpraHisamis 3OBHIIHBOI Ta  BHYTPIIIHBOL
MiTOXOH/piadbHUX MeMOpaH. XiMIUHMH CKJIaJ 30BHIIIHBOI MiTOXOHIPIANBHOI KAMEPH, MaTPHKCY
BHYTPIIIHBOI MiTOXOHApianbHOi kamepu. CuHTe3 AT® — ocHOBHA (hopMa HAKOMHYEHHS EHEPrii B
kniTuHi. [lnsaxu 3006yTTs eHepril KIiTHHAMK: aHAepOOHHH IVIKOJI3 y riajomiasMi, IepeHeceHHs
cybcTpatiB y MITOXOHJApianbHHM MapTPHKC, IXHE OKHMCHEHHS, JAHIFOT IIEPEHOCY €IEKTPOHIB y
BHyTpilHi# MeMOpaHi, Gocopumosanus AIP y ATD-comax. CupsKeHICTs POLECIB OKMCHEHHS
Ta pochopumonans. [luxansri ancam6ii. Karabomivni Ta anabGouiuni mpomecy, mo BinbyBaroThCS
B MITOXOHAPISIX.



JHK wmiToxoHapi#t, ii ¢i3uko-xiMiuHi BracTWBOCTI, perurikamis, TpaHckpumimis. PHK
MITOXOHZpi#, cuHTe3 Oinka. IlpoGiema sAEpPHO-MITOXOHIPIATLHUX B3AEMOIIM Yy mporecax
6iocunTe3y. biorenes MiToxoHnpiii. [1aToorist MiTOXOHIPI.

IInacmuou. Ctpyktypa xiopomiacty. XiMigHui ckmaa. CBITJIOBI Ta TEMHOBI peaxiii
dorocunresy. JIHK xnopomnactis, 6iocunTe3 Ginka. biorenes i ¢inoreses xopomiacris.

I'imoTe3a aBTOHOMHOCTi €BOJIOIIHHOTO IIOXOIXKEHHS MITOXOHIPIiii Ta XJIOPOILIACTIB.

Ckopomnugi cmpykmypu yumonnasmu ma yumockeiema.

Mixpoghinamenmu. Ximiuauit ckian, OymoBa Ta Jokamizamis. B3aemozis 3 miasmMaTudHOO
MeMOpPaHOIO Ta OpraHoifaMHu KIITHHH. MOXIIHBa poJib Yy MeXaHi3Max pyXy KIITHHHOI MMOBEPXHi Ta
BHYTPIIIHBOKIIITUHHUAX CTPYKTYP.

Mixpompybouxu. XiMiuHu# ckian, 6inoBa Ta Jokamizamis. MikpoTpyOoUky — opradisyrodi
IIEHTPH Y POCIHH i Hadmpoctimux. BynoBa mentpiosneit, ix (yHKIls Ta BiATBOpEeHHS. 3arajibHui
m1aH 6ynoBu 6a3albHUX TiNlelb, BiOK, JKTYTHKIB. MiKpOTpyOOUKH BepeTEHA MOILNY.

IIpomiocui gpinamenmu. MiHIUBICTE XIMIYHOTO CKITamy HUX (GiTAMEHTIB 3aJIEXKHO Bil TUITY
TKaHWHH. [XHS JOKami3ais.

YSBIEHHS PO BHYTPIMIHBOKJIITHHHHE cKeseT. loro Mopdosioris Ha pi3sHHX CTAisX pyxy
kmituHd. Poip MikpoTpyOouok 1 MikpodilaMeHTIB y CEKpeTOPHOMY IMpoIeci Ta iHImX
BHYTPIIIHBOKTITUHHUX TPAHCIOKAIisIX.

Bxniouenns. KiTHHHI BKIFOYESHHS, IX JIOKATi3allis, XiMiUuHHN CKIan Ta (DYyHKIIOHAILHE
3HaveHHs. Kiracudikaris BKIIIOYEHb.

Aopo. IloBepxHeBuii anapat sapa. XiMiYHHN CKJIaa Ta MOJIEKYJISIPHA OpraHi3allis SIepHHX
meMmOpan. Ilepunykneapruit mpoctip. IIpoHukHiCTE smepHOi OGONOHKH. SmepHi mopw, iXHs
KIIBKICTB, 3aJIEKHICTh Bill (YHKI[IOHAIPHOTO CTaHy KITHHH. bymoBa pwbocoM, IXHS polb y
TPaHCIOPTI MakpoMmoiieKyn. BymoBa IminbHOI IIACTHHKH, 11 B3a€MOisA 3 GLIKOBUM MAaTPHKCOM.
[TpucTiHkOBHM XpOMaTUH, HOro CTPyKTypa 3B'S30K SAEepHOI MeMOpaHH 3 IUTOILIA3MATHYHHUMM
MeMmOpanamu. [Ipobiema TpaHCIIOPTY MiXK SAPOM Ta MHUTOILIA3MOIO.

Xpomamun. Ximigau#t ckman. JHK, ii Oymoa i BmactmBocTi. Hykneocomu. PisHi
opranizanii. binku xpomaruny. [icronm, ixHilt ckian, (yHKIOHaNIbHE 3HaueHHs. HericToHOBI
OinKu. YIbTpacTpyKTypa XpoMaTuHy. AKTHBHHUM XpoMaTuH. [ eTepoXpOMaTHH KOHCTUTYTUBHMN Ta
GbaxynpTaTHBHUM. Perutikanis, TpaHCKPHIIIis, TPOLIECHHT, pereHeparris.

XPpoMOCOMH KIITHH, IO JIIAThCA. BymoBa XpoMocoM: mepeTsnKKu, KiHETOXOp, TEIOMEDH,
CYIIyTHHKH. | €TepOreHHICTh XpOMOCOM 3a JIOBXKHHOIO. Y SIBIIEHHS Ipo KapioTui. PiBHi cTpyKTypHOI
opranizamii xpomocoM. IlomiTeHHI XpoMOCOMH SIK MOIENb iHTEp(A3HOTO CTaHy XPOMOCOM.
XPpOMOCOMH THILY JIAMIIOBHX IITITOK.

Hoepye. Snepue — NPOOYKT TPaHCKPUIINHHOI aKTHBHOCTI SIEPIEBOrO OpraHizaropa
xpomocoM. AmiutidikoBaHi saepr. XiMidau# ckian spepenb. CTpyKTypa saepiid, ii 3B°S30K 3
(GYHKIIOHAJIEHOIO aKTUBHICTIO.

3MIHH.
KJITUHHUN IIAKJT

Kummesuii  yukn  kiimuHu: TPEeCHUHTETHYHHM mepiox, mepiox cuaTesy JIHK,
INOCTCHHTETHHYHUY TIepiof Ta MiTo3. CTpyKTypHO-0i0XiMi4Hi 3MiHM KJIITHHH B KOXHOMY Hepioi
inTepdasn. MOXIUBOCTI BHXOLY 3 MITOTHYHOTO LHKIY, IOB’s3aHi 3 Iu()EpEeHIIFOBAHHSM.
INoninnoigu3aunis. TpusanicTs iHTEpha3u Ta MiTO3Yy.

Cmpyxkmypa KNimuHHO20 YUKILY ma NOHAMMS Npo pecmpukyiuny moyky. ®akTop akTuBarii
M-¢a3u (MPF). Ponp kiHaza — mpomykTiB reHa cdc? y IpiKmMKIB Ta reHa cdk? y CcaBIiiB.
MexaHnismMu axTuBarii kiHasu M-dasu, poss nuKIiHIB. [HakTHBamis kiHasw M-dasu, poib
IpoTeoi3y IuKIiHIB. MexaHi3Mu nii iHriGiTOpiB KIITHHHOTO IUKIY. Poib mpoTeomisy GinkiB y
MeXaHi3Max Peryysiiii po3X0/HKEHHS CECTPUHCHKHX XPOMATH/I ITiJ] 9ac MiTO3Yy.



Mimos. 3aranbHa cxema MOPQONONiYHHX 3MiH y KITHHI HpH MiTo3i. MexaHismMu pyxy
XpOMOCOM Min yac MiTo3y. Iloain HUTOIIA3MHM — IMTOKiHe3. Perymsamis mitosy. IlopymeHms
HOPMAaTBHOTO MIiTO3Y.

TTupepenyiroeanns nimun. JudepeHnioBaHHS SK CYKyIHICTh IPOIECIB, IPH SKHAX MiK
KTITMHAMH CIIGHOTO IOXODKEHHS BHHHKAIOTH CTabimpHI Mopdororiymi, Qisionoridmi Ta
(GyHKIIOHAIBH] BIIMiHHOCTI.

[emepminayisa knimun, iHOYKYis i KoMnemenyis KIimun.

Cmoebyposi knimunu. BusHadeHHs i XxapakTepucTuka. Jxepena ofepKanHs. 3aCTOCyBaHHS.
Bionoriuni Ta eTHyHi Mpo6lIeMH Ha IUISIXY 3aCTOCYBaHHs CTOBOYPOBUX KIIITHH.

MDKKJITUHHI B3AE€EMO/III

MeMOpanu IUTOIIa3MHU. XiMist MeMOpaH.

CrpykTypa i BiacTWBOCTI MeMOpaHHHX JimifiB. OcCoONHBOCTI CTPYKTypH MeMOpaHHHX
6inkiB. Binku MeMOpaHHOro TpaHcmopTy. ©akTopd Mepepo3NOoAily MeMOpPaHHHX CTPYKTYP.
Mem6parni nomicaxapumi. Mogeni opraHisanil nuTomIa3MaTHIHuX MeMbpad. Mozensb [laBcoHa-
TManieni. Mosaiuna Mozens OyIoBH KIITHHHOI MEMOpaHH.

KonrakTtHi CcTpykTypd KiiThHE. OCHOBHI THIM MDKKIITHHHHX KOHTaKTiB, iX Oi1KOBi
KOMITOHEHTH. MexaHisMu MeMOpPaHHOTO TPAHCIOPTYy MOJEKyJd. BiNkd — IepeHOCHHKH iOHIB.
Harpiii-kanieBuit Hacoc. ioHHI kaHami. MeMOpaHHK# TpaHCTIOPT. biku MeMOPaHHOTO TPAHCIIOPTY.
Poss MeMOpaHHHX penenTtopi. Pois XiMiuHuX cHrHamiB. PerenTopy MoBepXHi KIiTHH. MexaHizMu
B3aeMoil Jiranmis 3 peuenropamu. [{ukimiuni Hykieotuau. [Ipoteinkinaza C.

I[Ipupona cuHanTHYHOrO ToTeHmiamy. Menmiatopu. Biokaga HepBoBo-M’sA30BOiI Iepenadi.
XeMOTaKCHC.

Bumo- Ta TkaHmHHOcHenm(iuHa anresis wimitaH. MixkmituEEME Martpukc. KimitueHI
B3aeMoMii mpu iMyHOBiamoBimi. Opramu i KIiTHHE iMyHHOI cmcTeMu. Makpodaru. T- i B-
niMbonuta. JludepeHniroBaHHS [0 reHax iMyHOrnoOyniHiB. KiloHambHO-cenekmifiHa Teopis
Beprera. Imiotun. Xenmepw, Kimepw i Cympecopd, iX poib Ta IMyHOBIANOBiNi. AHTHUTEHHHH
penenrop i mudepenuiroBanss T-kiniTiH. MexaHi3Mu IPUPOAHBOTrO iMyHITETY. IMyHOIENpECAHTH.
T'oIOBHUHM KOMILTEKC TricTocyMicHOCTI. TpaHCIIaHTaIIMHUH IMYHITET.

I'i6pumoMHa TexXHOIOTis. MOHOKIIOHAIIBHI aHTHTINA: OJEPXKaHHS 1 3aCTOCYBAHHS.

KJIITUHU B MEXAHI3MAX PO3BUTKY

MoOGiIBHICTS T€EHOMY KITITHHH 1 TeHETHYHA peKOMOiHaITis.

Mogeni remeTnunoi pekomOinarii. Perynstopae 3HaueHHs nepeOynoBH reHoMy. Bipycu sk
MOOiIBHI renn. EBomroltiliHe 3HaYeHHsI TeHETHYHOI peKoMOiHaIii.

Oporenes. Cnepmarorenes. CrareBi KiniTHHH. 3ammigHeHHA. 3MiHH B CTIPYKTYypi
SMIEKTITHHM B ITpoLec 3arutiHeHHs. [1ospHicTh SinekmiTuHY. JIpobaeHHs.

ToTinoTeHTHiCTH  KJIITHH  paHHIX  3aponakiB. ['eHerwuHa  imeHTH(iKamis  smep
nudepeniifioBanux KIiTHH. brmactynma. ['acTpymsmis 1 yTBOpEHHA TPBOXIIAPOBOTO 3apOJKY.
PO3BHTOK €KTO-, M€30- i EHJOJEPMH. CTOBOYPOBI KIITHHH, THIH, ITOXOKEHHS, MOXIMBOCTI
3aCTOCYBaHHs. POJIb MDXKKITITUHHUX B3a€MOZIH.

BIAMHUPAHHS KJIITHUH. ATIOIITO3 I ABTO®AI'TSL

[eHEeTHYHO 3aIporpaMoBaHe i He3amporpaMoBaHe BiOMUPaHHS KIITHH. AIIONTO3 i HEKPO3:
muroMopgostoriyni, Gioximiuai Ta ¢isionmoriuni BigMiHHOCTI. IHZYKTOpPM 1 CympecOpd amomro3y.
Bionorigsa pois amomrosy. MonekyisipHi MexaHi3Mu amonTto3y. Ponb 6inka p53. Pomp Ginkis
ponunn Bel-2. Kacnasuuit kackan B amomtosi. ITepeposnmoxin muroxpomy C B KIITHHI IiJ dac
anonTo3y. 3MiHM B CKJIai IIa3MaTHIHOI MeMOpaHH IIiJ] Jac amomnTo3y.



ABtotaris Ta ii pons B HopMmi Ta mpu marosorili. Tunm aBrodarii. MikpoarTodaris Ta
MakpoaBTo(arist. 3aranpHa Ta crenupiyaa aBrodaris. Tumu crenudivnoi aBrodarii (mexcodaris,
pubodarist, mitodaris, aprodariiina nerpamamis sixpa). OCHOBHI reHa Ta OLIKH, 3ajiydeHi B
aBroarito Ta ix ¢ynkmil. biomoriusa ponp aBrodarii, aBTOdarii B PO3BHTKY pPaKOBHX
3aXBOPIOBAHb.

I THIIH BiAMHMpaHHS KJIITHH TBApUH 1 JTFOIAHH.

OCOBJIMBOCTI CTPYKTYPHO-®YHKIIIOHAJIBHOI OPI'AHI3AIIIL
POCJIMHHOI KJIITUHUA

Oco6mBOCTI OYOBH POCIMHHOI KIIITHHH 1 i1 MOpPiBHSHHS 3 OyZOBOIO TBApUHHOI KJIITHHH.
[lenTpasbHa poNb KIITHHHOI CTiHKM. BynoBa KIITMHHOI CTiHKM pociuH Ta rpubiB. Ocob6muBocTi
CTpyKTypH mmTomiasMu. [Imactumu. Bakyomi. Oco6muBocTi opraHizamii IUTOCKENIETy B KIITHHAX
pociuH, #oro perioHanbHicTh. Typrop. Moaudikarii KIITHHHOI CTIHKH.

MiXKiTHHHI B3aeMomil y pociuH. [ToHATTS mpo mnasMonecMu. PO3BUTOK BHINUX POCIUH i
nudepenitiroBanHs. Pict pociua. Mepucrema i 0cobauBoCTi i mudepeHmitoBaHHS.

dakTopu perysiii pocTy pOCIUHHUX KIIITHH.

I{ukaigHi HYKJICOTHAM 1 iX poiib B POCIUHHIN KiiTuHi. Ponb momidocdoinozuTunaip B
omocepeKoBaHiii mii (ITOrOpMOHIB. iHINI KOMIIOHEHTH CHCTEMH BTOPHMHHHX IIOCEPEIHHUKIB
POCITMHHMX KITHH. POCHOPUITIOBAHHS POCIMHHUX O1KIB i HOTO (yHKIIIOHAIBHE 3HAUCHHS.

®itoropmonn. Kimacudikarist ¢itoropmoniB. Aykcun. Ilutokinu. I'iGepeninu. Abcuucoa
KHCJIOTa i criopiHeHi crionyku. ETumen.

SIBHINe TOTIMOTEHTHOCTI POCTUHHMX KIiTHH. Jlemmbepenmiamnis i aupepeHmianis in vitro.
Kynerypa HemudepeHIioBaHUX KIITHH POCITHH (KIyCHi i cycmeH3iitHi KymbTypu). [luHamika
KIIITHHHOI PENpPOIYKIIil, pocTy 1 MeTaboui3My KITHH in vitro. Komepiifine 3acToCcyBaHHS MacoBOTO
KyJIbTUBYBAaHHS TKQHWH 1 KIIiTHH.

KynpTypa 130150BaHUX IPOTOILIACTIB pociuH. KyneTypa OAMHUYHUX KITITHH.

BukopucTaHHs cOMaTH4HOI riOpuam3anii JUisi TeHETHYHOTO aHalli3y, BUBYEHHS MEXaHi3MiB
MITOTHYHOTO MKy, aHalli3 MeXaHi3MiB audepeHIiroBanHs 1 Mopdorenesy tomo. IIpakruune
BHKOPUCTAHHS TiOpHUIu3aIii COMaTHIHUX KITITHH.

Metonu TeHeTHuYHOI TpaHchopMmallii pociawH. MeTtomum TpsMoi  TpaHcdopmaiii
(6ombapayBaHHsS MikpodacTuHKamu 3 miasmigHoo JIHK, wikpoin’ekmii Ta iH.). BBeneHHs
MaKpOMOJIEKYJ 3a IOMOMOror JimocoM. [IpoOmeMu i HEpCIEeKTHBH HAIPABIEHOTO IIEPEHOCY
JIKapChKHX IperapariB.

Agrobacterium-omocepenkoBana TpaHcdopmariist pocruHHEX KmiTéH. [lyxmuHu pocnuH i
poib Agrobacterium y ix yrBopenHi. Bekropu s Tpancdopmarnii pocnuH. CeleKTHBHI MapKepu
IUIs TeHeTHYHOI Tparchopmariii. Ekcrpecis TeHiB y TpaHCTeHHHUX POCTHH. TpaHCI€HHI POCIUHU SIK
MOJEND IS MOJIEKYJISPHO-010JIOTIYHUX IOCIiDKeHb. [IpUKIaHi acTieKTH TeHEeTHYHOI iHXeHepil
pociuH. [lepcrieKTBY BUKOPUCTAHHS TPAHC FEHHUX POCIIHH.

['eHeTHYHA iH)XKEHEpis KIITHH ccaBliB. MeTOaM IEepeHoCy I'eHiB B eMOpiOHANBHI 1 cTaTeBi
kirituad. KioHyBaHHs ccaBmiB. MOXJIMBICTE OTPHMaHHS TpaHCTeHHUX TBapuH. CTOBOYpOBI
KITITHHH.

3ATAJIBHA I'ICTOJIOT A1

[Toustrs mnpo TkaHwHy. EBomroris Ta ricroreHe3 TkanwH. Teopis O.0. 3aBapsina mp.
mapaieiisMd B PO3BHUTKY TKaHWH. MopdodyHKIioHansHa Ta reHeTHYHa Kiacugikarlis TKaHHH.
MOKITHBICTh MeTaIuIasii TKaHUH.



®izionoriuga Ta pemaparuBHa pereHepaifis. CIHiBBiJHOIIEHHS BHYTPIiIIHBOKIITHHHOL,
KIIITHHHOI Ta TKAaHUHHOI pereHepartii. Perysiiis pereHepaToOpHUX IIPOIIECIB.

Jlkepena Ta XiJi DPO3BHTKY KOXHOI TKaHHHH, BKIIOYAlOYM BiKOBi 3MiHM. bynosa Ta
creriaizamnis KOMIOHEHTIB TKaHUH (KJIITHH Ta HEKTITHHHHX CTPYKTYp), GYHKII] KOXKHOI TKaHUHU
B I[JIOMy Ta OKPEMHX 1 KOMIIOHEHTiB:3aKOHOMIpHOCTi (i3ioNoridHoi Ta pemapaTuBHOI
pereHepaii, y4acTb KOXXHOI TKAaHWHM B 3aXHCHHMX DEakKIisX OpraHisMy Ta IiATpEMIl HOro
roMeocTa’y, 3HAaueHHs KOXKHOI TKaHMHH B (OpPMyBaHHI Pi3HMX OpraHiB i CHCTEM MLIICHOTO
Oprasi3my.

MopdodyHKIionansHa Ta reHeTHYHa Kiacubikariis emiteniambHux TkaHHH. OcoOmuBOCTI
OyHOBH emiTelmianbHHX TKAHWH.XapaKTEpUCTHKA eIMiTeNiiB, IO HAIEXKHTh IO pi3HHX Mopho
GyHKIIOHANEHMX Ta TEHETHYHMX THIIB. J[Kepeia pereHepamii emiTemianpHUX TKaHMH. [loximmi
emiTeNaIbHUX TKaHUH.

3aranpHa XapaKTepPUCTHKA TKAHWH BHYTPIIIHBOTO CEPENOBHINA Ta iX Kiachikallis.
JIxeperna po3BUTKY Ta pereHepailii.

Kpos i mimba sk TkanuHw, ix QyHKiii. POpMeHH] eleMeHTH Ta m1asMa. Kpos sk BigkpuTa
cucTeMa 3 IOCTIMHHMM BXOIOM 1 BHXOIOM 3 Hei CKJIamoBHX KOMIOHEHTiB. llurodisiomoris
(bOpMEHHUX eNeMEHTIB KPOBI.

EmOpioHanbHEe KpPOBOTBOPEHHS.

[MocTembpionansHui reMoroe3. Bikosi 3minu remorpamu. Teopii kpoBoTBopeHHs. CydacHi
ysSBIEHHS PO KpoBOoTBOpeHHs. CTOBOYpOBa KIIiTHHA.

[Mpunnunu xinacudikanii BIacHe CIOIYyYHUX TKaHUH.

ITyxxa BOJIOKHHCTA CIOJy4Ha TKaHWHA. KIIITHHU ITyXKOi BOJIOKHHCTOI CIOJIyYHOI TKAHHHH.
®i6punoyTBOproroYi KiriThHE Ta GibpunoreHes. Kirituau MakpogaraabHOro psay Ta Makpodariuaa
cucteMa oprasismy. I[lnasmMartvdHi KITHHH. Y4YacTh B IMYHOJIOTIYHMX peakKIisx (Koomepawis
KJIITHH B IIpoleci iMyHorenesy). IMyHonuTorenes. TkanunHi 6a30(iny Ta iX y4acTh y MiCIEBHX
PETYJIATOPHHUX mporiecax. MIXKITITHHHA PEYOBHHA CIIONYYHO! TKaHHUHH, ii 3HaueHHs. KonareHosi,
eJlacTHYHI BOJOKHA, IX pOJib, XiMiYHHN CcKiaf, OymoBa. J[epena po3BUTKY Ta pereHeparii KIiTHH
IIyXKOi BOJIOKHHCTOI CIIOJYy4YHOI TKaHWHM. BiKOBi 3MiHM KIITHH Ta MDKKIITHHHOI PEYOBHHH
CTIOJTyYHHMX TKaHUH.

XpAmoBi TKaHWHH. Buad XpAMOBEX TKaHWH. PO3BHTOK, picT i pereHepaiis Xpsiua.
Oco6IHUBOCTI MiIXKKJTITUHHOI PEYOBHUHH.

KicTtkoBi Tkauuuu. Buau kicTkoBux TKaHuH. Mopbodizionoris nepeGymIoBH KiCTKHU Mif 4ac
pPO3BUTKY Ta pocTy. EK30- Ta eHHOreHHi (akTopH, IO pEeryIioloTh picT KICTOK. JIxepena
OCTEOreHe3y.

3aranpHa XapakTepUCTHKa Ta Kiacubikamis M’s30BHX TKaHMH BIOIOBIZHO 10 Mopdo-
GbyHKITIOHABHUX Ta TEHETUIHUX IPHHITHIIIB.

['magxuii MiO3UT — CTPYKTYPHA OJMHUIIA TJIaqK0i M’S3€BOi TKAaHWHH 1 MA3EBE BOJIIOKHO -
ONMHHUIS OyJOBH CKEJIETHOI M’s3¢BOi TKaHWHH. [icTodisziosoris M S3¢BOI0 CKOPOYEHHS.
I'icrodizionoris M’s3€BOro CKOPOYEHHS.

CkeneTHuit M’s13 K oprad. Perenepaitist M’s13iB. PO3BHTOK CKeNETHUX M SI31B.

3arajpHa XapaKTepHCTHKA Ta KIach(iKallis CTpYKTYpHHX €IeMEHTiB HEPBOBOI TKAaHUHH.

Hetipon six Mopdosioriusi i GpyHKIIOHAIBHI OJUHUII HEPBOBOI TKaHWHU. Mopdooriuna Ta
dynxuionanbHa kmacubikamis. LluTumoris He#poHiB. 3HaueHHSA IUTA3MOJIEMH B IPOBENEHHI
30ymxenns. CunaTe3s MeniatopiB. HelipocekpeTopHi KIIiITHHH.

Hetipormisi, HeWpormiansHi B3aeMoOBimHOIIeHHs. HepBoBi BolOKHa — Mi€miHOBI Ta 6e3
micmigoBi. HepBoBi 3akimueHHs, i1x kiacudikamis. Pementopri i1 epekTopHi — 3aKiHYEHHS.
Iicrogisionoris HepBoBUX 3aKiHueHb. CHHAICHUC, TX Ki1acudikaris. HefipoHHa Teopis.
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PO3A1JI 2. MIKPOBIOJIOI'TSA
BCTYII

[Ipenmer Ta 3aBmaHHSA Kypcy MikpoGiosorii, ii miciie Ta 3HaueHHs B CydacHid 6iomorii,
3B'I30K 3 IHIIMMM Haykamu. Miciie Mikpooprai3miB B mpupoai. [IpoxapioTuuHi Ta eykapioTH4Hi
MiKkpooprauisMd. Pois MiKpoopraHi3aMiB B KpYyroo0Giry OCHOBHHMX €JIEMEHTIB B IPHpOJI.
MikpoopranizmMe Ha CiIyk0i JTOAUHU. 3axXBOPIOBAaHHS, IO BHKIMKAIOTBCS MIKPOOPraHi3MaMH.
IcTopis po3suTky MikpoGiomnoril. docmimkenas A. BaH JleBerryka, JI. Ilacrepa, P. Koxa, C.
Bunorpazacekoro ta I. Meunikosa. Cy4yacHuit cTan po3BUTKY MikpoGiosnorii B YkpaiHi.

BYJIOBA MIKPOBHOI KJIITUHUA

BymoBa mpokapiotuuHoi KkmiTHHH. Jlokamizamist XpomocoMu OakTepid, HyKIJEOi.
[{uTomnasMaTuyHi Ta BHYTPIITHHOKITITHHHI MeMOpaHu (Me30COMHU, THIaKoiaH), Jamenn. CTpykTypa
KJIITHHHOI CTiHKH 6akTepii, 3abapBieHHs MeTonoM ['pama. 3anmacHi MaTepiaiy Ta iHIII BKIIOYECHHS
Oaxrepidinol xmituau. JDKryTuku Ta ix OymoBa. Pyx Gakrepi#, Takcii. EHmocnopy Ta iHIm THIH
cmop. BynmoBa eykapioTW4HOI KIITHHM Ha NPUKIaAaxX KIITHH APDKIDKIB Ta ONHOKJIITHHHHX
Bojopoctel. Opranenu (sSOpo, MITOXOHADIi, XJIOPOITIACTH, BaKyoli, HIEPOKCHCOMH, amapar
[onpki); iX CTpyKTypa Ta QyHKITL.

CUCTEMATHUKA MIKPOOPI'AHI3MIB

Homenknarypa Ta kinacuikamis Oakrepiit. Hymepuunuit Ta ¢inoreHeTHYHHUN NPHUHIUIH
takcoHomil. I'enocucremaruka Ta i1 MeTomu. OCHOBHI Trpymu OakTepiii 3riTHO BH3HAYHHUKA
“Bergey’s Manual”. T'0J0BHI NpenCTaBHUKH TI'paM-NIO3UTHUBHUX Ta I'paM-HETaTUBHUX OaKTepii.
TonoBHi npeicTaBHUKA Enterobacteriaceae. HaiiBaxiuimi marorenHi 6akrepii.

Bipycu Ta ix xnacudikamis. BymoBa Bipyca Mo3aiku TIOTIOHY i Bipyca rpumy. bararoctinai
BipycH 3 000J10HKOIO Ta Ge3 obonmonku. CTpykTypa 6aktepiodariB. PosmHoxeHHs OakTepiodaris.
BipysnenTHi Ta moMipHi (;1i3oreHHi) ¢garu. ['010BHi BipyCHI DaTOr€HU JIIOJUHH.

I'pubu: XapakTEpUCTUKH iX OyIOBH, pocTy Ta po3MHOXkeHHs. CTaTeBi Ta HECTaTeBi CIIOPH.
Knacudikaris rpu6is. Jpixmki Ta ix kmiTaHEAN 1UKI. OTHOKIITUHHI BOJOPOCTI.

KYJIbTUBYBAHHS TA PICT MIKPOOPI'AHI3MIB

OCHOBHI NOXHBHI MOTpebH MikpoopraHi3miB. MikpoOioyoriuHi cepeloBHINAa Ta YMOBHU
pocTy MikpooprauismiB. MerToau BHANEHHS MiKpoopraHismiB 3 mpupomd. Umcri Ta
HArpoMaKyBajIbHi (€JIEKTHBHI) KyJIbTYpH. BimHOIIEHHS MiKpoOpraHi3MiB 10 KHCHIO: O0JIiraTHi ta
(akynpTaTHBHI aepobu Ta aHaepoOu, Mikpoaepodinmu. Meronu BH3HAUCHHS KiIBKOCTI Ta Macu
Mikpoopranizmis. @a3u (etamu) pocTy B HarpoMaKyBallbHiM KyJnbTypi. PIBHSHHS, IO ONMCYIOTH
pICT B eKCHOHeHMiMHi# (orapudmivniit) ¢asi. [luTomMa mMBHAKICTE POCTy Ta dYac TeHeparlii.
BesnepepBHe KyNbTHBYBaHHS MikpoopraismiB. Xemocrtar i TypbimocraT. BymoBa depmenTepa.
Crepmutizallis, mactepu3ais, iX METOIH.

OCHOBHI METABOJITYHI ITPOONECHA

Merta6omisM: karabomisMm, anabomism. @epmenTn, ix ¢ynkuii. KopepmerTu, npocTeTHyHi
rpynu Ta Bitaminu. BucoxoeHeprerwuHi cmoiyku. ['mikomis, menTo30pochaTHUN NUIAX, IUIIX
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EntHepa-JlynopoBa. OxucHeHHs mipyBaTy. Lluki TPUKapOOHOBHX KHCIOT, MHOro (yHKII.
JluxanbHuii naHmror Ta okHcHe Gochopuimosanns. TparCIOPT €IIEKTPOHIB y aHaepOOHUX GaKTepiit.
lonoBui amamneporwuni peakuii. OcHOBHI mpomecu aHaboIi3My: TJIIOKOHEOTeHe3, OiO0CHHTE3
AMIHOKHCIIOT, HyKJICOTH/IIB Ta JIIIiiB.

Couprose GpomiHHA y ApiXIKiB Ta 6akTepiif. Momounokuci 6akrepii. Monounokucina
romo- 1 reTepo Qepmenramis. I[IpomioHOBOKHCIe GPOMIHHS; alleTOHO-OyTaHOJIbHA Ta
MAacIIIHOKHCIIO-OyTaHonbHa  (epMeHTanis y  kioctpumiét.  OcHOBHI IPpyIH  aepoOHHUX
xeMoumitoTpodunx Gakrtepili. Hirpudikamis. OcHoBHI rpymu (orocunTe3yt0ounX GakTepiii.
AHOKCHICHHHMH Ta OKCHreHHu# oTocuures. Ilyprmyphi cipuami Ta Hecipuami OakTepii, 3eseni
cipkoBi 6aktepii. [ukn Kanspina.

dikcarris a3oTy.

YacTkoBe OKHMCHEHHs. YTBOpPEHHS BiTaMiHiB, aMiHOKMCIOT, OPraHi9HMX KHCIOT Ta
(epmenTiB GakTepismu Ta rpuGamu. AHTHOIOTHKH, X 6i0TeXHONOTIUHe 3HAYeHHs. OCHOBHI rpynu
aHTHOIOTHKIB Ta HPOIYIIEHTH.

I'EHETHUKA MIKPOOPT AHI3MIB

Myranii cmontanHi Ta imgykoBami. Tumu MyTamiif. Myraremm Ta ix mis. Metonu
TO3MTHBHOI Ta HETaTHBHOI CeeKIil; 30arayeHHss NIpH HETATHBHIM CeIeKIii. Penaparis JTHK.
I'enetnuna pexombinanis. Kor’roramis Ta TpaHcyKIis. Tpancdopmaris y Gakrepiii i apisxmxiB Ta
ii MmeTonm. I'eneTnune xapryBanus y Escherichia coli. TlnasMmimy Ta IX BIACTHBOCT. Pectpukiis ta
momupixamis  JTHK. MeTonn MomekynsipHOro  KioHyBadHS. OCHOBHI depmeHTH, 10O
BHKOPHCTOBYIOTBCSA B T€HETHYHIH irmxeHepii. BekTopy Ha OCHOBI mmasmix Ta ¢aris. Tumm BEKTOpIB
Jutst npixkmkiB. Meron ITJTP.

PEI'YJSIIIA METABOJIIBMY

Perymsamis merabonisMy Ha pIBHSX aKTHBHOCTI, CHHTe3y Ta CTabGiTbHOCTI ¢bepmenTis.
OcHoBHi cnocobm perysiuii aHaboOMYHHX Ta KaTaGOMIYHEX IIISXIB. AnocTepudHi (epMeHTH.
Perynamiss akTMBHOCTI (epMEHTIB 3a JOMOMOroOK KOBAJIEHTHOL Momudikamii, 0OMeXeHOro
IpoTeo3y Ta 6inok-6inkoBoi B3aemoxii. Iuaykmis, pempecist KiHmeBEM IPOLYKTOM, KaTta0ojIiuHa
pempecis. Perymstopui MyrtaHTH. Perymsmis excmpecii remip Ha NPHKIaNax JIAKTO3HOTO Ta
TPUNTO(AHOBOTO ONEPOHiB y Escherichia coli Ta raiakTo3HOro PETyYJIOHY y IEKapChbKHUX APIKIKIB.
Mexanismu karabomniunoi penpecii y 6akTepiit Ta IpiKIKIEB.

MIKPOOPT'AHI3MH B BIOTEXHOJIOI'Ti

Haitpaxcusimi  Mikpo6Hi GioTexHomnoriumi mpoxykru Ta IPOMHMCIIOBI MiKpPOOpPIraHi3MHu.
AnkoronbHa (epMeHTallis, OTPHMAHHS OiOMAIMBHOIO CTaHOy 3 Caxapo3W, KpOXMalio Ta
JUrHONEMONO3H. MIKpoGHHH CHHTE3 OpraHiyHMX KHCIOT Ta PO3YMHHHKIB, aMiHOKHCIIOT,
noyicaxapufiB, BiTaMiHiB Ta kodepMeHTiB. OCHOBHI IPOMHUCIIOBI (epMEHTH, X NPOXYLEHTH.
IIpomuciosi anTUGiOTHKE IPUGHOTO Ta GaKTEPifHOTO MOXOMKEHHS Ta iX IpONyLieHTH. ['omoBHi
TeHHO-{H)KCHEPHI MPOAYKTH Ta GakTepiitdi i ApiXIKOBI NpOAyUeHTH. MeToqu KOHCTPYFOBaHHS
TeHHO-1H)XCHEPHUX MPO/TYIEHTIB GLIIKIB Ta HU3EKOMOIEKYIIPHIX PEYOBHH.
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