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Hassa Kypcy Eiorexuo,rorig КЛITИ H I TКaHИH
A4peca BИКЛaДaHHЯ Кy¨

pcy
nyn. fpyrueBcbKoro 4, 79005 JIrsis

Oarcylrrer ra rcaQe4pa,

3a sKoro rarcpinneua Arrc-
qnnrina

6ionori.ruraft Saxyrrbrer, raSe4pa 6ioSisuxrE ta 6ioiuQopMarr.rKr{

Ia.ryrn 3uaHbr rura$p ra
Ha3Ba cueqialrnocri

qua ra 6ioiuxeuepir16 XiMi

162 Eiorexnolorii ra 6ioinxenepii
BrrcJraAa.ri xypcy IlJa-rrari flpwua Pouauinua 6io$isuxn ta 6ioiusop-

MaruKrI, r.6.g.
AorIeHr xa(fe4pu

Konramna iuQopnaqin
nr.rrc.lraAa.rir

Koucy;rrraqii Πo Кypcy
nig6yrarorrcr

ЩOΠOHeД iЛKa,15:00-16:00「 OД (ByЛ。fpyuencrroro 4,ayД。325)

Cropiuna Kypcy https :〃biowe .lnu.edu.lb

Iu$opuaqir npo rcypc

cyqac,rx MeroAis ik 40cni4xeHH.E. Kypc sa6esreqye posyrrrinux
KrloqoBux npruqunia pereHeparlrnuoi ueAnrllrHrt, r.uirunuoi Tepa-
nii ra 6ioinxenepii rxanuH.

sgo6y,41'tr
6asoei ricronorii, r[isionorii

TaKИMpospo6neHoKypc ЧИHOM, IЦo6 c(popuynarn ДeHTlBcTyly cy.

ЧacHe 6a.{eHHg KЛlTИHHИX TapoЛl TКaHИHHИx rexuolorifi 6ioue-y
TaДИЦИHl 6ioiHxeuepii HaBЧaHHЯIlpotxrou ДeHTИcTy

33HaHHЯ КЛlTИHH01 6io.norii, TaTKaHИH

aⅡoTaЦ iЯ КypcyKoporrca

I 
ocniruroi rporpaMlr Gaxatanpa. .f,Ka BlrKJraAaerbcf, n 6 ceuecrpi n
o6cssi 6 rpeaurin (sa erpoueficrrorc Kpe4u*ro-Tpauc(pepnorc cu-
creuorc).
Tpvna-uicrr Kypcy: o6cgr Kypcy 180 ro4, cauocrifinux l r6, ayArlo-
plaux64.
rlporpalra EaBqrurbuoi 4ucqundHr{ cKJraAaerbc.f, 3 TrrKr{x sldicron[x
uo.4Ylin:
1. Mero4ra AocriAxeur s Knir,Hnifi 6ionorii ra ricronorii. crpyr-
Typa ra Qymqii ocHoBHlrx runin rKaHlrH
Y nepuouy rrao4yni 6yae posxpLrro 3arirJrbui npEnuranr{ ra reoperri-
'nri uonoxenns x.uirunuoi 6iororii, ouronui ueroAr.r roc.[iAxeuns
xnirnn i rxa.nnu, BKrroqarcqu uixpocroniqui ra MoJreKyJrfipsi rcx-
uixra. cryaeurra ognafioMrsrbcf,:i crpyxryporo i $yuxqianru euire-
riro, xponi ra upoqeciB KpoBorBopeHH.f,, nyxxoi i qi.uruoi cuony.nroi
TKaHr,rHlr. Oco6nr,rsa yBara upuginxerrcx ([isionori.ruur{ iraexanis-
MaM pereHepaqii ra ni4nonneHufl Trarrrru.
2. Cneqiarisosaui rKarrlrnlr ra ix poru y 6ionae4nquni
v apyrortay uo4yni cryAeHrr.r B[Bqar,Myrr oco6nusocri cneqianigo-
BaHr{x rKaHr{H 

- xp{IqoBoi, xicrronoi, M,.f,3oBoi ra uepnonoi. By_
Ayrb po3rmnyri rpoqecu pereHepaqii y pisnux rr4fiax rKaHr.rH,
Ilpr4Hrlr.rrrr4 6ioinxeuepii rxanzn, B]rKopucraHnx rnirranxr{x rexHo-
norifi y pere'eparr,rsHift NreAr.rqani ra repcreKrr,rrn 3D-6io4pyxy.
Tarox 6y4e o6ronopeHo cy.racui HarpflMu po3BrrrKy rxauunuoi is-
xenepii ra ix sacrocyBaHnfi y x.rriniunift

,{ncqzuliHa
rlunninoro gi 6ioiuxenepii

《Eiotexnoloris КЛlTИⅡ TKaHИ H》 C ДИC―nu6ipxonorc
1cneЦ laЛЬHOcTl 62 Biorexuonorii Ta ДЛЯ

ΠpaКTИЦl

1



Mera ra qi;ri Kypcy

pereuepaqii.HЬO「O azpoqynaunx i

ДИCЦИΠЛlHИ <Eiorex
Merorc BИКЛaДaHHЯ HaBЧaIIЬH01 nr6ipxonoi
HOЛO「lЯ KЛlTИH TКaⅡИH〉〉 osHaftor,uleHHg 13cTyДcHTlB CyЧaCHИMИ
MeTOДaMИ ДOCЛ lДЖeHHЯ TИHКЛl. TKaHИH, OCHoBaM[И rrcronoriqHoi

TKaHИHHИX6yДoBИ TaTИΠlB 6iorexnororiЧHИMiИ ⅡlДXOДalMИ lX―

Jlireparypa Arrfl Brr-
BrreHHs Ancuuu"rrinn 1.MiChael H.ROSSo HiSt01ogy:A Textand AtlaS[hemet]。

2019
Dec     27;13(4):76-89.    Available     ttOm:
htつ :〃dXodOi.Org/10。 26641/1997… 9665,2019。 4.76…89

Lanza; Robert Langer. principles of Tissue
Academic press 2020; Available from:

' Jryq,{K o. 4., rlarrroscrxuft Io. B. ficronorix. I{nronorix.
Eu6pionorix: uiapyqHm AIrfr Blru1lrx HalrranrHrrx sarraJ,(is
Yxpainra. - Binnuqx. Hora Kulrra, 2020. _ 496 c.
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Tpnna.rricrr Кypcy (180 ros)OДИH CelMeCTp

O6csr Kypcy

64 rognnu ayAlrropur.rx 3aHrrE. 3 uux:
32 rogun nerqifi;
32 ro Autt [paKTr,rrrrr]rx 3arurrb;

fienna $opua HaBЧaHHЯ :

1 16 ro4r.rHra cauocriftnoi po6ora.

HaBЧaHHЯ

O.lirynani pe3yЛЬTaTИ
SHAmu:
o oc'os'i uero4n 4ocri4xeuns rritu* i rxar**r y ricronorii ra

rcnirunuift 6ionorii.
o llpunqrarrr crBopeHux 6iorvrarepia.nin
o leuerra.rrri rcxnonorii y rnirrnnifi repauii
. CrpyKTypy i Oyurqii euirenianrnoi, cuorryrnroi, xpxrqonoi,

xicrronoi, M'.f,goeoi i uepnoaoi TKaHr,rH.
o flpunqram'r KpoBorBopeH'f, i sracr,socri sppueurax enerrrenrin

r<poni.

o MexauisMr.r pereuepaqii i peuapaqii rranzn.
o cyqacni ni^xoau Ao rKa,Lr'noi iuxeuepii m rnir^ruoi repanii.o Ocrronu 3D-6ioapyKy rKarrr,rn i rrepcnerrusu 6ioiHxenepii.
o Ponr rounonenrin uosarrirurrHoro Marp[rKcy y sopuynanni

TKAHI,IH.

o Erzq,i m uparoni acrre*rr{ 6iorexnonorift rnirun i rxasun. I

`t“

′′η″′

● IIЛaHyBaTИ  6ioTexⅡ OЛO「iЧⅡi eКc.epИMieHTИ
● AHtti3yBaTИ  eф eKTИBHiCTЬ  КЛiTИⅡHИX TepaniЙ

・  IHTepⅡpeTyBaTИ  Дali 3 6ioiIЖ :eⅡepHИx ДOcЛiДЖ eⅡЬ

ΠicJIЯ 3aBepI:HeHHЯ rlroro Kypcy cryAenr 6yge:

[pelaparrr pisuux runin rKaHr{H.ricto.nori.rsi●

1

1

EditiOn。



' A,ali3yBarra rrayKoBy lireparypy 3 KJrirr.rr{Hr,rx rex'oJrorift i
rxanrannoi iuxenepii.

o oopuynroBarpr BrrcHonxr i upouos[qii ruoAo 3acrocyBar{rur
6iorexnororiq'rx nreroAin y MeAr,rqlr'i ra 6iorrrealrqrr,x
AocniAxennsx.

ΠlДXOДlB

● 3HaHHЯBuropucroByBarr{ ДЛЯ 1ΠЛaHyBaHHЯ o6lpynrynanHx
Д0 pereueparurHoi TepaΠ ll.

KJrro.roni cJroBa

pereHeparr.rsHi rexuororii
lHЖeHeplЯ

, 6iotexnonorii,КЛllrr,rr{Ha 6ionorix, TKaHИHHa

(Dopuar Kypcy oqnrafi/saoqHrft

npaxrr4qnux po6ir ra KoncyJrbrallii ans
KpaIЦ O「O p03yMlHHЯ TeiM

rpoBeAeHH.f, lexqift,

Teuu HaBeAeHo y ra6n. 1

Ili4cyrrxonufi xonrpo.rru,

Qoprvra

3a〕1lK y КlHЦl celMecTpy

Ilpepexni:nrn
ДЛЯ BИ BЧeHHЯ  KypCy cTyД eHTИ  ΠOTpe6yI()TЬ
6ioЛoril,xiMii,ф i3iOЛOHl.

6asonrax 3HaHb 3

Han.raflrHi *reroAu ra
rexnircu, sri 6yayrr

Brrr(oprrcronynaruca ui4
Чac BИКЛaДaHHЯ Кypcy

KpaIЦ O「O p03yMlHHЯ TCM

npoBeAeHH, lexqift, rpaKrkrquux po6ir Ta roncynrmrlii .(nrr

Heodxigue o6JraAnanns

i  OΠepaЦiЙⅡi  CИCTeMИ ,  ΠpOeКTop,
ΠpeⅡapaTИ ,aTЛacИ

xonau'rorepni

uixpocronz,

nepconalrnufi KoM[,IOTep, 3aftIJIbHOBXUnaui
IIporpaMlr

ricto.uori.nri
Kpurepii oqinronanns
(oxpeuo AJrs KoxHoro

BUAy HaBrra;rrnoi
gin,rrnocri)

EapaxoByrorbcr 3a Hacrylur4M cninni4nourernfiM:
. npartz.rui po6oru rorqo: 40 % ceuecrponoi oqinxu; 10
rpaxr[rrHr4x po6ir (po6ora s uixpocroroM Ta 3aroBueHn.f,
ni4noni4nux KaproK is saBAaHHsN.ru) no 4 6anu roxra; Maxcr{MaJrbrra
xilrxicrr 6anin - 40;

' iu4rani4yanrsi 3aBAaHH.s: 20 % ceMecrpoBoi oqinxn; uiAroros*a
oAuoro nocrepy ua o6pauy rerray (ra6nlrqs 1); Marcr.rMaJrbna
rirrxicrr 6anio-20;
. Ko,rpoJr'ri sauipu (uo.ayli): 40 yo ceuecrponoi orliuxu; 2 uo4yni
no 20 6a-rrir; MaxclrManbna rilrxicrr 6anis _ 40.
3anix cry,{e'T orp}rMye ua ni4crari pesynrrariB Br,Ko'aHrur HrlrM
ycix rrn4in po6ir.
Ara,epri.rHa 4odpovecnicrr. ,{orpr.rrraannx ara.qervri.I'oi
4o6po'reurocri s4o6yBarrnMr.r nrauloi ocsirrr uepe46a.rae cauocriftne
BI,TKOHaIIIUI HaBqaIEH,nX 3aBAaJIb, 3aBAaIIb [oTorIHOrO Ta
ni4cyrurororo KoHrpoJrro p..yJrrraris HaBqaHHf,. xoari @oprrar

ШКaloЮ.Б aJIИOqinrceaHH.r rlpoBo,qr.rTbcs sa 100-6alHrorc

IIe ToЛepyIOTЬcЯ .
lopyureHHs aKaAer,riqHoi 4o6pouecuocri

ДO MOДyЛЬHИX

rcourpo;rin
(salripin:nanr)

Iflrranns
Ta 3aBAaHHs xnitr.runoi 6iorexnolorii.

2. Potr xnirunnnx rexno.rrorift y uegraqrlni, $apruaqii,
perenepauii rr<anun.

3. cyva*ri MeroAr{ AocriAxesnf, s rrirr.rnnift 6ionorii.
4. Mirpocxouix, rynmuByBarr,.f, xnirzn, CRISPR, 6iouapxepu,

oprauoi4u.

Knloqosi upo6leuu1



5 Tr.rur.r enirenia-nrnux TKaHИH  Ta ix 6iorexnotoriqHe
3acTocyBaHrlrr.

6. Eap'epni oy'rqii, rpa,crJraHrarlia, MoAeJrroBa,us rrafiu' in
vitro.

7. Crpyrrypa i $ynxqii enireniro s xoHrexcri 6ioinxenepii.
8. rlorupnic*, uixrdruuri KoHTaKrlr, poJrE y cruopeuni

IITyTIHI4X TKaH]IH.

9. Knirunu xponi ra ix 6iorexnonori.nre Br{Kopr{crarrH.f,.
10. EprarporJttrvr, nefixoqr.rrra, rpoudoq KyJrbrlrByBallfl.,

repauix.
1 1. Craaii reMorroe3y ta 6ioinxenepix KpoBorBopeuur.
12. crnope'Hf, mryrmoi xponi, cron6yponi xnirnnu, eu6pionanrni

ruo4eni.

13. flyxxa croJryrrHa rKaHr{Ha xx 6iouatepian.
14. Knirznnuft cKJraA, Marpr4Kc, poJrb y pereuepaqii ra

rpaHcrrJrrruraqii.

15. rlopinnxnns uli.nrnoi ra nyxroi cno.rryuuoi txarurnu.
16. Crpyrrypni oco6unnocri, 6ioue4u.rue 3acrocyBalru.f,,

6ioarrranui Marpr,rKcrr.

17 ' Tunu xpxqonoi rKaHr'r,r{ ta 6iorcxsororis ii ai4rnopennr.
18. fianinoer.rfi, eracrnunufi, nonorrprcrraft xpflrl

KyJrbrrrByB annfl, repanix.
19. KniruHra xicrrconoi rrcananu ra ocreorerre3.
20. Octeo6lacru, ocreoKJracrr{, ocreoqr,rrr{ 6ioinxenepix 

]ricrrn. I

2l.Byloea i 1[ynrqii n'sgonoi rKarruulr y 6iorexuororisx.
22. Mio\urlr, perereparlix, repanil Na,sgosux yrrrKoAxeHb.
23.Hepnora rKaHrr,a: crpy*rypa, rDyn*Iir, 6iorexnonori.nri

lepcleKTr,IBlr.

24.Heftpouu, r.nix, uefipotepanix, Mo,uerroBagHs
uefipogereHeparrrBur{x xnopo6.

25.3acrocyBa,Hr xnirr,*rurax i txanzunrax 6iorcxnonorift y
ueAuqrEui.

26. PereneparlrBHa MeArrrlr{Ha, Tpa,clJra,rarlix, uepcoHarisoBarra
rcpauix.

27 . Mexatrisuu p erenepaqii i penapauii rKaHlrE.
28. curnanrni ,,uurxr{, cron6yponi xnirunr, 6ioaxr,s'i

naarepiatu.

29. cyuacui ni.{xoau Ao rranranuoi inxeuepii m xrirussoi
repanii.

30. 3D-6ioApyK, reurra TepanlЯ
, 6iopeaxropu, opraroi4r,r.

Onurynanna gxocri Kypcy 6yge ua4auo uoAunery-oqiury 3 MiCTOK)OЦ lHI()BaHHЯ
3aBepШeHHЮ KypCy



Ta6nxqx I
Cxeua Kypcy <Eiorexnororis rc.niruu i rrcanun>>

Tr.rx

AeHb

(Doprraa Aisnrnocri
ra o6csr roAr,rH

IoAatrona
nheparypa I
pecypc,4ns

BI,IKOHAHH,f,

san4aur (sa

uorpe6u)

Teprraiu

BИКoHaHHЯ

MeroAn Aoc.niAxeur

l6iorexuo.norii'.Cniuosa Ta eneKTpoxHa
nrirpocronix, iuynorictoxiiraix,
KyJrETlrByBaHH, ruirrEn,
6iorraapxeplr TKaHr,rH, 6ioinxenepni
uo4eni, opranoi4z.

y xnirnHHifi Jlexqii - 2 ro!,,
flpaxruvue 3arsrrr -2 rog
Ca"uocriftra po6ora - 6 ro4

1 rzxAeur

2

6iorexno.rrorisx.
Tuuu enire.niro, Synxqiona.rrrna
rnacuQirarlix, ponr y crropenni
6ap'epxux crpyKryp,
rpauculauraqii Ta uo4enronauni
TKaHr4H in vitro. i

Enirenia.rrrui TKAHHHII B

Ilparrzuue salfr.ffs.- 4 roA
Calrocrifiua po6ora - 14
roA

Jlexuii - 4 roI,

2ruxni

3

Oopnaeni eJreMegrlr xponi,
perymqix reMoroe3y,
6iorexnoloria crnopennx uryvuoi

reMorroe3 y 6ioinxenepii..

KynbrlrByBaun.f, xnirran

Kpon i

KpoBl,

xponi.

Jlercrlii - 4 rog,
flpaxru.*re 3auJrrr, - 4 roA
Calrocriftna po6ora - 14
IOI 2 "ruxui

4

6iolrarepia.n.
Knirununfi cKrraA, uixruirwrna
pesoBlrHa, pojrb y pereneparlii,
BuKopr{crauus B trcanuuuift
iuxenepii.

cnoJryrlHa TKaHUHa sKlyxrca

Ilpar<ruune 3altffts. - 2 tot
Cauocrifina po6ora - 8 ro.q

Jlexuii -2ro1,,

I rrxAeur

5

diorvreArqrurx rexrroJrorisx.
Konaren, eJracrau, 6ioaxrr,rnni
MaTplrKclr, 3acTocyBaHHS y
crnopenni iNrunauris ra
peKoHcrpyxrzsEifi

cnoryrlHa TKaHIrIra BIlli.rrrna

repauii.

flpaxrrvre 3alfrr:rfl - 2 rot
po6ora - 8 ro4

Jleruii -2 ro1,

1 rux.4eur

6・

6iorexnonoriqne riqrnopeunn.
Tuua xpxrqin, KyJrbrr.rByBaHHfl

xoHAporlr{rin, 6ioinNenepix xptrula,

AereHeparr{su[x gN,riH

TKaHr.rHa Ta iiXp"rqo*a

nffiyBaHHfl

flpaxruvue salfl.rrs. - 2 rol,
Carrlocrifina po6ota - 8 ro4

Jlexqii -2 roq,

1 raxAenr

7 TKaHrrHa i ocreoreue:.Kicrrcona

Ipaxruvue 3aE TTs -2 ro1

Jler<qii -2 ro1,
l rux4eur

Tenaa gansrr (nepenirc unmur)

I

|



ocreo6iororirrni MarepiaJrr,r, 3D_
ApyK xicrxosrx
pereHeparlis uicng TpaBM

Eioiuxeuepix КlCTKИ
,

CTpyKTyp,

8po6om
「
OД

8

perenepaqir.
Cr<enerni, rna4entri, ceprlesi
tt' x3u; 6iorexnotorii niAnosreHuq
Na'.s3oeoi (pynxqii, cron6yponi
xnirznra n rraiorepanii.

TКaⅡИHa   Ta  FM's:osa Jlexqii -2roq,
flpaxruvne 3anflr"r, -2 rol,
Carraocrifina po6ora - 8 ro,q

I ruxreur

9

nefipo6iorexno.norii.
Heftponu, rnia-rrrni Knirunra,
perenepaqix uepnonoi TKarrrrHlr,
repcrerrlrBlr nefiporepanii,
6ioenexrpouixa.

Hepnona TКaHИHa

flpaxrr.nre 3aurrr, - 4 rol
Caruocriffna po6ora - 14

ror

Jleruii - 4 rog,

2ruxui

10 ffaronoris
6iorexuo.norii'.
Mero4ra

naronoriqnr,tx 3uiu, Mo,ueJrloBaHH,
xnopo6 in vitro, 6ioiuxerepui
ΠlДXOДИ Д0 repanii.

TКaHИH y

ДOCЛ lД)KeHHЯ

Jlexqii - 4 roq,
flparruvne 3aHrrrr - 4 roa
Carraocrifina po6om - 14
roA 2ruxtli

ra r<.rrirr.rnna inxenepin.
3D-apy* rKaHlrH, crBopetu.f,
rrrryrrnr{x oprania, CRISPR,
TALEN, T-rnirranna repania,
6ioinSoprraarr.rKa B

MeroArr repanii: renHaCyuacHi

repanii.

Jlexqii - 4 ro4,
Ilpaxrra.rue 3aulrrrs - 4 roA
Cauocrifiua po6ora - 14
ror 2rux:gri

Anrop

》

ЯpИHaIⅡAЛAИ

. <floroAxeHo)
I-onona MeroAHqHo\ paa,
6ionori.rHoro Sary.urrery

Bira-uifi |OHTIAPEHKO

瓜i吻 2025p.
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