Kadeapa ricroJorii, uuTojorii Ta emOoOpioJorii

CUTYALIWHI 3ATAUI
KPOK 1

1J11 3/100yBaviB OCBITH
OIIIl «MeauuHa nNCUX0JI0risA» ,/l

3micToBuM MoayJb Nel




LUUTOAOTIA




Mogeiab $KOI KJIITHHHOI CTPYKTYpHM 300paskeHO Ha
PUCYHKY, IKIIIO MU 0a4MMO Mo1eKyau ocghoninioig?
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3OBHILLHIR BHYTPILLHIRA enemMeHTn
wap ninigie wap ninigie uuTOoCKEeneTa

Maa. 15.1. Bydosa naazmamuunol memdparu: I — cxema pozmawiysanta
8 MemoOpaHi ainidia (1 )i diakis (2 ); II — pidunno-no3aivna modean



IliaTpuMKa KUATTA Ha OyIb-iIKOMY PpIiBHI NoB'si3aHa 3
saBuineM penpoaykuii. Ha saxomy piBHI oprasizamil
penpoaykuisgs 3IIUCHIOETbCH HA OCHOBL MAMPUUHO20
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ICHYyBaHHA KUTTHA HA BCIX MOr0 PiBHAX BHU3HAYAECTHCA
CIMPYKMYpOI0 HUMC4020 piensa. SIKM PpiBeHb OpraHizamil
mepeaye 1 3ade3nedye ICHY8aHHA HCUMMA HA KIAIMUHHOMY
PpieHi?
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XiMIYHUHA (akTOp NOAIAB HA IIAa3MoJIeMy KJIITHHM. B
pe3yabTaTl Kalmuna 3MIHUAQ ce010 Gopmy. SAxun 1map
IJIA3MOJIEMH B35IB Y IbOMY Y4aCTh?
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Pe40BMHM 6Uu600aAmMbCA 3 KAIMUHU BHACTIAOK 3’ €ITHAHHA

MEMOPAaHHOI CTPYKTYpH anapary 1 ojabaxKi 3 HUTOJIEMOIO.
Ymicm TaKol CTPYKTYPH 8UKUOAEMBCA 304 MEHCL KAIMUHU.
Ilen nmpouec Ma€e Ha3BYy:
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IIKigIMBI €KOJOTTYHI YMHHUKH IIPU3BEJIH 10 Pi3KOIo
NAOIHHA eHOOUUMO3Y | eK30UUmo3y B KIITHHAX MeYiHKHN TA
KpoOBi. IKUM 1Iap IJ1a3MOJIEMH IIOCTPAKIAAB HAacammepea?
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KJliTHHA € eJIeMEeHTApPHOI0 JKUBOK CUCTEMOI0, SIKa 3a0e3mevye
Oy10BY, PO3BMTOK, PYHKIIIOHYBAHHS, IPUCTOCYBAHHS,
PO3MHOKEHHS TA BiIHOBJICHHS LILJI0I0 OpraHizmy. Bkaxirsb, 3 AKUX
OCHOGHUX MPbOX CMPYKMYPHUX KOMNOHEHMIE CKIANAETHCH
KJIITHHA:

*KmtuHaHa 00010HKa (I1a3MoIeMa), HUTOIIa3Ma, Sapo
KnituaHa 00010HKA (IJ1a3MoIeMa), BKIKOYECHHS, OpraHeian
MTOILIA3Ma, OPTaHeNH, SapO *f
[ mKOKaJKC, SApO, OpraHeIH
[1anomnasma, miaa3Moiaema, siipo




Y KIIHIKY TOCIHITAJI30BAHUM XGopuii 3 OMPYEHHAM.
BcTaHOB/IEHO, 10 6 nNeYiHui NOPYWIEHI MexXaHiZMu
oemokcukauli. $IKi 3 opraHeJ1 renarouMUTIiB B MepUIy Yepry
00YMOBMJIM 1l€H CTaAH?

*ArpanyisipHa eHaoruiazmarudia citka (EIIC)

MiToxoHapii

[ panynsipHa eHpomniazmaruyHa citka (EIIC)
omIuiekc [ oin Kl

Prbocomu




IIigx 4Yac TricTOXiMIYHOIrO0 JOCHII)KEeHHSl Trenmarouura y
HUTOILUIA3MI KJIITHHH BHUABJEHO nyxupui diamempom 0,05-
1,5 mkm 3anoBHeHI pepMEHTAMU NEPEKUCHO20 OKUCTIEHHA -
KamaJazoro, nepokcuoasoro. Ik Ha3uBaKwTHLCA 1[I OPraHeH ?

*TIepokcrucomu
Jl13ocomu
€JIAaHOCOMU
Jlimocomu
darocomu




IHuToxXiMiyHEe OOCJHLIKEHHSI BHUABMHJIO GBUCOKUU 6MICHI 6
uumonasmi 2iopoaimudnux pepmenmie. Ipo aKTUBHICTH
SIKHX OPraHeJi 3 03HAYEeHUX HHUKYE CBIIYUTH Hel pakr?
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Y jautuam (/-MH  PpOKiB) i3 BpPOIKEHOI0 ''XBOP000IO
HAKONMYEHHS Yy KJIITHHAX OPraHi3MYy 8UsA6/1€HI AHOMAIbHI
oiononimepu. Ilpo mopymeHHsa (PyHKIII IKUX OpraHes Mae
MOBa"?

*Jl130com
[ paHyasIpHO1 €HI0MIa3MaTUYHOI CITKH
1TOXOHIP1I
Pubocom
Ilepokcucom

@ .. nizocomu

TPAHCNOPTHI Binku




IIix dYac eJeKTPOHHOMIKPOCKONMIYHOIO  JAOCJaIIKEeHHS
OlomTary remaTrouuTIB Ha OlIlapHOMY MOJIOCI BHSIBJIEHO
BeJIHKY KUIBKICTh MIOCKUX UUCHMEDPH, CHIIOWEHUX P
UeHmpaivH\il yacmuHl 1 po3wupeHux Ha nepudpepli ma
oplonux mixypule 13 cekpemoprumu zpanyiamu. Ha3BiTh 110
CTPYKTYPY-
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Ha ejgexkTpoHHiN MikpodorTorpagii HepBOBHX KJITHH
CIMHOMO3KOBOI'0  BYy3Jla  BHUSIBJIEHO OpraHejgu, sKi
CKA0arwmuvcsa 13 UUCHMEPH, CHJAIWEHUX 6 UCHMPAIbHIU
YACMUHI I PpO3UIUPEeHUX Ha nepuhepii ma OpioHUX NYXUPUILE.
Sk HA3MBAKOTHCS LI OPraHeu?
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B KpoBi XBOpOro BUSIBJEHO HU3bKUU pIGEHL AIbOYMIHIE |
giopunozeny. 33HMAKEHHS AKTHBHOCTI SIKHX OpraHel
rernarouMTiB MeYiHKH HAWOLIbII BipOriiHO 00YMOBJIIOE II€
sIBUIILE?

*T'paHyIsipHOI €HAOMIa3MaTUYHOI CITKH
ATpaHyJIsSIpHOI €HA0ILIa3MaTUYHOI CITKH

1TOXOHIP1H
Komruiekcy I'oabmxi
JI130com




TpuBajuii BIJIMB Ha OPraHi3M TOKCHYHHMX PEYOBHUH
IPU3BIB 10 3HAYHOIO 3HUMNCEHHA CUHmMeE3Yy OLIKI6 Y
zenamouumax. Jki  opraneau IMOCTPAKIATIH Bl
iHTOKCUKALl HAHOIIbIIE?

*T'panyssipHa €HI0IIa3MaTUYHA CITKA
MitoxoHapii
IKpOTPYOOUKH
JI130comu
Komrmiekc [ oip ki




Ilig 9ac Mop@oI0rivyHOro IAOCHLIKEHHSA CKeJETHUX M'A3IB
MUILIEeH, AKI TPUBAJUU 4YaC IJIAaBaJIU y 0aceVHi, BUSABJICHO
30L1bUMEHHA KIJIbKOCMI MIMOXOHOPIIl 13 bazamobma Kpucmamu
[ npoceimaenum mamuxkcom. SIka QYHKOIA KIITHHHA
nepedyBa€ y HAA3BHYAHMHO HANIPY;KEHOMY CTaHI?

*EnepreTndHa
TpancnopTHa
axXHCHa
CUHTETUYHA
CekpeTopHa




KiiTuHy o00poOM/IM pevyoBHHOI, OJOKYHUYOI0 Ipouec
docopunrweanna nykieomuoie 6 mimoxonopiax. SIKuUH
[pouec SKUTTEAISJIbHOCTI KJIITHHH 6yzle nopymemm B
mepuiy 4epry?

*Pecunrte3 ATO

CHHTE3 MITOXOH/Ip1aJbHUX O1IKIB \
KHCIIOBaJIbHE (hoCcHOpHUITFOBaHHS

[HTEerpas (yHKIIOHAILHUX OLJIKOBUX MOJCKYJI

@dparMeHTaIls KPyIHUX MITOXOHIPIA HA MEHIIIL




SKI nmpouecu MOKYTh MOPYIIYBATUCH Y KJIITHHI BHACTIAOK
oecmpyKuii MimoxoHoplii ?

*Cunte3 ATO
[Tom ssapa
Cunre3s OIIKIB
WHTE3 JIIT1IIB
KpocuHrosep




Y JI0QMHM  TPAIUIAITBCA  XBOPOOM, IOB’fA3aHI 3
NOPYULEHHAM DO3UWENJIEHHA | HAKONUYEHHA Yy KAIMUHAX
2iKkozeny, nainioie Ta 1H. IIpUYvMHO BHHHUKHEHHS IHUX
CIIAAKOBHUX XBOPOO € giocymHIcmb 6IONOGIOHUX (hepmMeHmIs

y.

130coMax

1TOXOHIP1SIX
MikpoTpyOoukax
ExnorurazMaTuuH1i CITII
Anpi1 (OygoBa HUMTOMIIA3MH)




i1 yac CyOMIKPOCKOMIYHOI0 JOCIAIIKEHHS KJIITUHH
BUSIBJICHO, 110 il IUTOILIA3MAa MICTUTDL 0araro J1i30com,
gazocom, ninoyumosznux mixypuyie. IHIIl oOpraHeu
PO3BUHEHI MOMIPHO. SAKY (hynKuyiro MoKke BUKOHYBATH
TaKa KJIITHHA?

*Daronuros

MHTE3 noaicaxapuaiB ( OygoBa IIMTO-
ILJIA3MH )
CHUHTE3 JIITIIIB
PeabcopO11is 10HIB HATPIKO
JlermoHyBaHHS 10H1B KaJIbII11O




BuBYaKOUYH M €JEeKTPOHHHUM MIKPOCKONOM KJITHHH
MiIIJIYHKOBOI 32J103M, OyJI0 3HAMIACHO CmpyKmypu, SIKi
nOOLIAIOMb KAIMUHY HA BeJIHKY KIIbKICTh KOMIPOK,
KAHall8, UUCMEpPH ma MNOECOHAHI 13 NIAA3MOTIEMOIO.
YKaxIiTh 1l OpraHeu:

ApnepHa oDonoHKa Aapo
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Ha  npakTH4YHOMY  3aHSATTI  CTyIeHTH  BHBYAJH
3a0apBjieHMiI Ma30K KPpOBi MuUIll, e BIAOYBCH INpolec
cemepogpazii. SIKi  opraHeJiM BUKOHYWTb OCHOBHY
(pyHKIIII0 Y JAHOMY Hpoueci?

*JI130comu 5
['panynspHa eHoIUIa3MaTHYHA CITKA 4,

Amapar I'onb okl
MiToxoHApIi




3a 1esIKUX 3aXBOPIOBAHb Y KJIITHHAX BUHUKATh 3MIHU,
10 CYIPOBOMXKYWTLCHA  HOPYUIEHHAMU  ULIICHOCHI
memopan yizocom. SIKi 3MiHM BIAOYAYTHCHA B KJIITHHAX?

*AyToii3
[TopynieHHsT TpaHCKPHITII
KOIIMYCHHS PEYOBUH
OPYIIECHHS MITO3Yy
[lopynieHHsT TpaHCIIALIi




TpuBase 3acrocyBaHHsl JIIKAPCBKHUX IpenapariB Mae
BIUIMB HA KJIIMUHU HeuiHKU, 30KpeMa, BHKJIHKAE
BHPAKEHY cinepmpoiio azpaHyApHO20
CHOONAZMAMUYHO20 pemuKkyiyma. 3 AKOW (PYHKIIEIO
JTAHOI OPraHeJIN 1€ MOB'A3aH0?

* JIeTOKCUKAIIIS IIKIIJIMBAX PEYOBUH
HTE3 O1IKIB
TBOPEHHS BEPETECHA MOILITY
CHHTE3 HYKJI€IHOBUX KHUCIOT
BHYTpIIIHEOKJIITUHHE TPABJICHHS




KiiTuHa miggajgacd BIUIMBY 10OHI3yHUYOro OINPOMiHEHHSA
npu aediuuti Bitaminy E. Ile cnpusijio mocujieHoOMY
UXO00y 2I0pOoNIMUYHUX (pepmenmie Y UUTOMIAAIMY i
CIIPUYUHUIIO HOGHE PYUHYBAHHA GHYMPIUIHbOKIIMUHHUX
cmpykmyp - aymosiiz. BuzHauTe, siKki oprafHejid KJIITHHH
3yMOBHJIM LeH mpoliec.

130COMU
Ennormasmaruyga citka
MIiKpOTLIBIIA
MiToxoHapii

Kommiiekc [ onp ki




Y nmamieHTa 3 peBMAaTOIIHOK XBOPO00I0 CIIOCTEPIracThCs
PYUHYGaAHHA mMa NOPYULEHHA (DYHKUIU KAIMUH Xpawie. Y
bOMY Ipoueci 0Oepe y4acTb O4HA 3 KJIITHHHHUX OpPraHe.J.
YKaKIiTh 1[I0 OpraHety.

*JI130coma
ITHHHUAM LICHTP
ndocomMa
Komrurekce [ op ki
MikpoTpyO0oUYKHU




Ilix yac BHUBYEHHS KJITHUH NOIINLUIYHKOBOI 3aJ103M HA
CYOKJIITUHHOMY PiBHI BHUSIBJEHO HOPYUICHHA (QYHKUIU
KOHUeHmpauii, 3He600HEeHHA ma YUILIbHEHHA NPOOYKMIE
BHYMPIUIHbOKJAIMUHHOI  CEKpeuil. JdAka  opraneaa
BIANOBIAAJIbHA 32 BUIIE HABeJdEeHI nmpouecu?

£ o T o W

*Kommnekc [ obxki
noocoma
Jl13ocoma
MiToxoHapis
EHomIa3sMaTUYHUN PETUKYIIYM



MyxkomnoJsicaxapuao3 HAJICKUThH 10 XBOpPOO
HAKOINNYEHHS. Yepes BIOCYMHICHD hepmernmie
ROPYULYEMBCA PO3ULCNTIEHHA noaicaxapuodie. Y NMali€HTIB
CROCMEPI2AEMbCA IX HAZPOMAONHCEHHA mMa RNIOBUWLEHHA
BUOLIEHHA 13 cedel. Y SIKHX OpraHeiax Big0yBa€ThbCsi
HAKONMY€HHSI Mylconomcaxapnz[m’? ‘

130COMax
KniTuHHOMY LIEHTP1

MITOXOHIP1SIX

Komrnzekci 1okl




Ha eJICKTPOHHIH MikpodoTorpadii 300paxkeHo
giopoonacm, MO NPOOYKye KOMROHEHMU MINCKIIMUHHOT
peuosunu. YKAKITh OPraHeliu, ki 0epyTb y4acTb y HbOMY

IPOIIEC.

*I'panyisipHa €HIO0IIa3MaTHYHA CITKA Ta KOMILIEKC [ OJIbIK1
ArpaHyJIsipHa €HAOILIa3MaTHYHA CITKA Ta KOMILICKC I 0b K1
[ panynspHa Ta arpaHy/sipHa €HI0MIa3MaTU4YH1 CITKH

oMIIEKC [0MIbK1 Ta MITOXOHIPII (inssuamna uospans
. . LATOS30OML et
Kommieke [ onbxkm Ta 1130coMu i @ B = 0 S opuven
OM Anapam Fonsowi

nyxupiy

Mposscxra
obmracms ENC

MTopoxsuva ENC

TPaHCIODHI %—NQQ% uuc i i S




Ha ejqexkTpoHHiil ¢dorTorpadii npeacraBjieHa opraseja, 1o
SIBJISIE COOOK0 @GelUKUU NOJIRPOMEA3HUl KOMNAEKC, 10
CKJIAJAETLCA 3 MPYOKOnOOIOHOI ma 080X pezyiamopHuUx
yacmuH, AKI PO3TAINOBAHI HAa 000X KIiHIAX OpPraHeJIu.
OcraHHss BMKOHYE€ @pyukuiro npomeonizy. Ha3BiTe 110
OpraHeJy.

poTeacoma
CHTP10J1b
KJIIOUEHHS
noocoma
oMILIEKC [ 0J1B 1K1




IIpy mnpoBeaeHI HAYKOBOIO E€KCIEPUMEHTY JAOCHIAHUK
3PYMHYBAB CTPYKTYPY OAHIEI 3 YacTHH KJIITHHM, 10
ROPYWIUI0 30AMHICHL KIIMUHU 00 hooLty. SIka CTPYKTypa
OyJia mopyuieHa HauOLIbLII MMOBIPHO?

*IlenTpocoma

[ mKokamike
JIJACTMHYATHUU KOMIIJICKC

Mikpod10pnnu

MiToxoHapii




B kiiTHMHI opyuieHa cmpykmypa puoocom. SIki npouecu B
[epPIIy Yepry nNocCTpaxaarnTh ?

*Cunre3 OLIKY (TpaHCIIAIis).
Cuntes 01Ky (TpaHCKPHIIIIIS).
CuHTE3 BYIJICBO/IB.

WHTES JIITIIB.
CuHTE3 MIHEpAIbHUX PEYOBHH.




Y nurTomviadMi KJIITHH MAIIYHKOBOI 32J1034 B IIpoleci
CEKPETOPHOI0 UKJY B aliKAJbHIA YACTUHI 3 A6/1410MbCA |
3HUKawmey 2panyau cekpemy. Jlo AKHX CTPYKTYPHHUX
€JIEMEHTIB MOKHA BITHECTH Il rpaHme;?

*J10 BKJIIFOUYCHbB

Jlo Mikpo(11aMEHTIB

O JII30COM

J10 EK30LIMTO3HUX BAKYOJIEU
J1o rpanyaIsapHO1 €HA0IIa3MaTHYHOI CITKH




TpuBajuii BIUIMB TOKCHYHMX PEYOBMH OPraHizM JIIIWHHU
IPU3BIB 10 PYMHYBAHHSl OpPraHeJ, IO BIANOBIAANTH 3a
cunme3 0inkie y czcenamouyumax neuinku. Ha3BiTh 1|

OpraHeJIu.
AMIHOKMCANOTA

*Pudocomu

Jl130comu

oMruiekc [ oimpxmi
MiToxoHapii
Ilepokcucomu




Y JUTUHM JABOX POKIB YaCTO CIOCTEPIralTbCsd 3anajbHi
[POLeCH JiereHb. 3 MOpymeHHAM (QYHKUII SIKUX opzaHe
KJIMuH HNOKPUBHO20 enimenito OpPOHXIB IIe MOXKe OyTH
OB’ SA3aHO?

[KIYTUKM | BINKK

*Biiiku

MiroxoHapii
HJIOILIa3MaTUYHA CITKA

MIiIKpOBOPCUHKH

JI13ocomMu

Y uutonnasmi gKryTMKK | BiMKKM matoTb HBasanbHe TinbLe



11 AaHTHOIOTUKIB € creuu@IYHUMHU IHri0ITOpaAMHU npouecy
mpauncaayii ¢ mikpoopzanizmax. Po0dora AKHMX oOpraHe.

MOPYUIYETHCHA HPU HLOMY? i g pa

i-PHK

\1 pubocomm

*Pubocom

JI130com

[TOXOHIP11

IKPOTPYOOUYOK

IIepokcucoM (OymoBa LUTOILIA3MU )




Y namieHTKH 3a JABa THKHI IMCJAA BHAAJCHHS 3y0a
BIAOyJIacsA  pezenepauia  Oazamouwiapoo2o  NIAOCKO20
enimeniro. SIKI opraHesd Opajd y4acThb Y BIIHOBJICHHI
CJIM30BOI 000JIOHKM?

Benuxa cyboanHuus
*Prnbocomu

MitoxoHapii

EHTPOCOMHU =
Inanxuii ETTP & @
[TocTmzocomu

Mana cyboauHmusn Pubocoma




Y cnoprcMeHa mig 4Yac IHTEHCHBHOIO TPEHYBAHHS B
KJIITHHAX NEYiHKH Ta CKeJETHHUX M'S3aX 3MEeHULYEmbCA

KUIbKICMb mpo@iunux ekawuensv. Jl0 TaKHX BKJIIOYEHb
HAJICKATD:

*I paHyJIM TIIKOTCHY
pPaHyJIM MEJIaHIHY
Kpucranu 1maBneBoi KUCIOTH

3epHa KpOXMaITIO B Lo ., BT Lo
['panynu mnodycuuHy W e o« e
{ﬂ‘ GRS v i VY




Y kiaiTHHY norpanuB  Bipyc rpuny. Jle Oyae
3MIMCHIOBATUCH mMpancaayia Npu O0IOCHHTE3l BIPYCHOIO

61.]1]{“ y KﬂiTI/IHi? nonico::a. Mpouec TpaHcnayii
i-PHK
/
*Ha nompubdocomax g K
o}t' \

KaHaJ1ax TIIaaKo1l €HI0IIa3MaTHYHO1 cmcn :
KJIITUHHOMY LICHTPI
B aap1
VY mi3ocomax

H pubocomm
\



Ilicas BuaajeHHs 3y0a y 4YosoBika Bikom 40 pokiB
BIAOYyJIacd AKTHUBHA pezeHepauins pPAaHo8oi NOBEpxXHI.
BpaxoByrouu (pyHKIII oprases KJIiTHHUA, BUZHAUTE, AKI 3
HUX Hainepii 3a0e3ne4rjm npoiec pereHepaiii.

*Pubocomu
Ilepokcucomu

JI130comu
MiToxoHapii




Y KIITHHI IITYYHO 010KOBAHO CUHME3 2ICHMOHOBUX OLIKIE.
SIka cTpPYKTypa KIITHHHA Oyde MOIIKOIKEeHA?

* A nepHuii XpoMaTHH

Anepne
Kommiiekc [ 'oip ki
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Y KYyJbTYpl TKAHUH SACPHUM ONPOMIHEHHSAM HOULKOOIHCEHI
a0epuya sa0ep. BINHOBJIEHHS SAKHUX OpraHesj y HMTOILIA3MI
KJITHH CTA€ MPO0JeMATHYHHAM 7

*Pubocom

Jl130coMm
EuwnominazMaTudaHoOl CITKH
IKpOTPYyOOUOK
Komruiekcy I'oabmxi

AMIHOKMCNOTA




3a 101oMoOrox0 umnarejs 3po0JeHo 3iKped 31 c1u3060i
000/10HKU WOKI, BATOTOBJICHO MAa30K 1 mo(pap00oBaHO
MeTUJIeHOBMM CHHIM. ITix Mikpockomnom Oijist
BHYTPIIIHbOI MEMOPaHHU s1iep emiTeJJiOLUTIB BUIHO
Hanigcghepuuni zpyoouxku cemepoxpomamuny. 1lllo e 3a

CTPyKTypa?

Tuels bappa
[1nsamkn dopaanca
Kupoge Tu10 bimra
Y-xpoMocoma
Pubocomu




Bia0ys10cs MOMIKOMKEHHA CTPYKTYPHOIO I'eHa - ALISTHKH
moJiexkyJau JJTHK. AJjie e He npu3BeJio 10 3aMiHU
AMIHOKMCJIOT y OLIKY, TOMY L0 Yepe3 JesIKUUA Yac
ROWKOOMCEHHA 0Y/10 JiKEI0oearo. 11e IposaB TaKol
gracmueocmi /[HK, Ik 31aTHICTb J10:

*Penapaini

PAHCKPHIIIIII
3BOPOTHOI TPAHCKPUIILII1
MyTamii
Pemmikaimi




Y XBoporo Ha TYO0epKyJb03 B Oionrari HUPKM NpH
FICTOJIOTIYHOMY  JOCJHUKEHHI Y 60ZHUWl KaA3€03H020
HeKpo3y BHUABJIEHI 0e3nopaono pozcunani OpIOHI 3epHa
xpomamuny. HacaigkoM 40ro € BUsiBJ€Hi 3MiHH?

[TikHO3 s IEp
MITOTHYHA aKTUBHICTD SIAEP
AnonTo3




Ha ricrosiorivHomMy npemnapari BUAHO COMATHYHY KJIITHHY
JIOAMHHU, 10 3HAXOAUTbCHA Y Memaghazi MIMOMUUHOZ0
noouty. CKUIJIbKM XpOMOCOM BXOJUTDH 10 CKJAAy MeTada3HOI
IJIACTUHKH, BPaXOBYIOUH, 10 KOKHA XPOMOCOMA MICTHTH
JABI CECTPUHCBKI XPOMATH/IM.

*46 XpOMOCOM
2 XpOMOCOMHU
23 XpOMOCOMU
48 xpoMocoM
24 XpoMOCOMU




Ha KyJabTypy NYXJIUMHHHX KJIITHH MNOTIAJIM KOJXIIHHOM,
AKUU 010KY€E YmMBOPEHHA OLIKIG-myOy/IHIE, W0 YMEOPIOIOMb
gepemeno nooiny. SIki eranM KIITHHHOIO IMKJIY Oyle
IOPYIIEHO?

*MiTo03

[IpeCHHTETUYHHNI TIEPIO]
MHTCTUYHMHU TIEP10/]

[IOoCTCHHTETUYHUMN NEP10/1

[aTepdasza

® @ ® ® ®




Y A0pociiol JIOAMHHU HMPOTATOM KUTTH Y AeAKHX KJIITHHAX
He e6i0Oysacmbca mimo3 | Kinokichuii  eémicm JHK
3AMUMAEMBCA NOCMIUHUM. YKAXKITH I KJIITHHH.

*HepBoBi
EmaepMmicy
EHpoTeniro
POBOTBOPHI
M'si30BI (rmagxkl)

KmTHHHHI "._

LIMKJI i

“ G Buxia K THHHA
/ ",’ 0

A5 3 LMKy



Ha ejgexrponHin MikpodoTorpagii npeacraBjieHa KJIITHHA,
B AKIM @IOCYymHI a0epua ma sA0epHa 00010HKaA. Xpomocomu
BLIBHO PO3MIWLECHI, UCHMPIONL MI2pyIOmb 00 noaicie. B AKIH
(pa3i KIITHHHOIO MUKJIY 3HAXOAUTHCHA KJIITHHA?

*B npoda3i
B anadasi
MeTadasl
B Tenodasi
B 1aTEepdasi




i1 9ac JoCaKeHHs (a3 KIITUHHOIO IUKJY, HA OXHIA i3
CTaAiM MITO3Y Kjaimuna maudce 3aeepuiuna nooli, a
XPOMOCOMU, HABKOJIO AKUX NOYUHAIOMDb hopmyeamuca aopa,
oecnipanizyromosca. YKaKIiTh (pazy KIITHHHOTO IMKJTY.

Mertadasa
Hemae BipHO1 BIAIIOBIAL




Y KIITHHI, y SKiil BIA0OYBA€TbCA MITOTHYHMHI IOALI,
CIIOCTEPITraA€TLCA PO3XOOHCEHHA OOUIPHIX XPOMAMUod 00
noaiocie Kaimunu. BusHaure craaio MiTo3sy.

*AHadaza
radasa
enodaza
[Ipodaza
[aTepdasza




Ha oaHin 31 cragld KIITHHHOIO IHUKJIY XPOMOCOMU
00CA2AI0Mb NOANCIE  KAIMUHU, 0ecnipanizyromusc,
HABKOJI0O HHX  gopmyrwomsca  A0epHi  000/10HKU,
BI0HOGII0EMbCA A0epue. Y AKIA (as3i MiTO3y nepedyBae
KJIITHHA?

*Tenodaza
IIpomeTadaza
Amnadaza
Metadaza
IIpodaza




B npoueci emOpiorenesy emireaiaJbHUMN TK, AKHH MA€
HA3BY BECTHOYJISIPHOI IVIACTUHKH JIA€ MOYATOK PO3BUTKY
IPUCIHKA MOPOKHUHU POTA. SAIKUM Oi0s102IuHUT MEXANHIZM
3anpozpamoeanoi 3azuodeni Kaimun 3ad0e3ne4ye YTBOpeHHs 3
enire/aiajbHOl IVIACTUHKHU IIIYHO-TYOHOI 00po3Hu?

Ilapanexpo3s
AMITO3




Iligx 4yac JIArHOCTHKHM XPOMOCOMHHX XBOpP00, 3 MeETOI0
BUMBYCHHSA KAPIOTHUILY, HA KYJbTYPY KJITHH I 4Yac MITO3Y
TII0Th KOJIXIIIMHOM - PEYOBHHOIO, IO 0/10KYE CKOPOUECHHA
HUmok eepemena nooiry. B Akin ¢a3i MITOTHIHOIO MOAILIY
Oyae 3ylmMHEeHO MIiT03?

[aTepdaza
Temodaza
Meradaza




Ilinx 4yac BUBYEHHS (a3 MITOTHYHOIO IHUKJAY KOPIHIS
HUOYJIl 3HAWJAEHO KJIITHHY, B AKIA XpomMocomu jiexcamsp 6
eKkeamopianvHiu naowiuni, ymeopwiwuu 3ipky. Ha AKIA
cTaail MiTO3y nepedyBae KiaiTUHA?

[aTepdasza
Tenodaza




3ATAABHA
EMBPIOAOIIA




Ha oauin 3 (a3 crnepMaroreHesy CrnocrepiralorbCcs 3MIiHH
gaApa 1 LIUTOILIA3MH CIepMaTUA, SAKI NPU3BOAATH [0
ymeopeunua 3piaux cmameeux Kiaimun. Ha3BiTh ((a3y
raMeToreHesy.

*®opMyBaHHS

thT'.J 3

PosMBOXEeHHS
[ Ipomdeparis

Cramis

? ? \ .‘\. /’
cnepmMmaroaoian @CH-H'_”PIHM-{.: TNBLS

Cranis dopMmyBaHHs




IIpy MIKPOCKOMIYHOMY JOCJHIIKEHHI KJIITHHHA OBAJIbHOI
popmu, po3mipom 150 MKM, yumonaazma 3 6KiOUEHHAMU
Hcoemka, ane He eusneieHo uenmpioneu. o ne 3a
KJIITHHA?

MonspHa 30Ha

MpomeHeBwit BiHELb

Mposopa membpaHa

~ XKosTkoBa membpaHa

___Osonnasma

d10poobaacT
Makpo@dar



Ha ejgexkrpoHorpami crmnepmaros3oiga ao0pe ImnOMITHA
CTPYKTYpa Y BHUIVIAAl uYoXJauka, AKA JIOKAI3YEMbCA Y
nepeoniu YacmuHi 207106Ku, a (PYHKUHIOHAJIBHO 0epe
yuacmov y po34yuHeHHI 000/10HO0K auuexaimunu. Ha3BiTh

[0 CTPYKTYPY.

KpocoMa

[{eHTp103b
MikpoTpyOouku
AKCcoHEMa
CermMeHTOBaH1 KOJIOHKHU




3riiHO MpaBIWJIA CTAJOCTI YUCJIA XPOMOCOM KOKHMI BU/I
OLILIIOCTI TBAPUH MAE MEBHE 1 CTAJIC YUCJI0 XPOMOCOM.
Mexanizmom, w0 RiIOMpuMye uw cmaiicms npu
CHIAMEeB8OMYy PO3ZMHONCEHHI OPTAHI3MIB €:

*Merno3s
M30TOHI1S
AMITO3
PereHepariis
bpyHbKYBaHHA




Ha  eneKTpOHHOMIKPOCKOMYHIA  ¢oTorpadii  3puIOTO
CIiepMaro30ifa MOXKHA OauuTH, IO Yy IEPEAHIM YacTHUHI
TOJIOBKH SIIPO BKPUTO €IEMEHTAMU B8UOO3MIHEHO20 KOMNJIEKC)
[ onvooici, saxuu mae Hazey akpocomu, 1 TPEACTABISIE 3 CeOe
nyxupuyi, 3anoeHeri pepmenmamu. BoHHM € HEOOXITHUMHU IJIS
PO3YMHEHHS OOOJOHOK SIMIEKIITUHU 1 YCIIIIHOI peani3ali
polecy 3armiigHeHHs. SK1 (hepMEHTH MICTUTh aKpocomMa?

*Tpuncun, rianypoHijasza
TpuricuH, riencuH
AM11a3a, Kkarajasa
Jlina3a, mencun AXPOCOMA
TpuricuH, Karanasa




IIpy MIKPOCKOIMIYHOMY JOCJIII’)KeHHI BHYTPIIIHIX CTATEBUX
KIHOUMX OpPraHiB, 0 BHUAAJEHI g 4Yac omepamii OyEB
SHAUJACHUN emMOpion noOyooeanuii 3 060X 0Oaacmomepie.
Ha3Baru micue ioro JiokaJjizamii npu yMoOBI HOPMAaJIbLHOIQ
PO3BHUTKY.

TKOBa TPy0a, OJIM3bKO aMIyJIbHOI YaCTHHHU
aTKOBa TPpyOa, OJIM3bKO MAaTKOBO1 YaCTUHHU
IlopoxxkHMHA MaTKH
YepeBHa MOPOKHUHA
Sleuynuk




Y nopoxHuHi MaTku OyB BHUSIBJECHHH eMOpPIOH JIIOOUHU HE
NPUKpInaeHuit 00 eHnoomempiro. SIKIA CTagil PO3BUTKY
BiJIIIOBia€ 3apoaoOK?

*bnacromuctu _ poonewn_
3uroru wora_. (@) @ @@

acTpyIIH @
Hewpynu

IMnnasToBaHMKA
Gnacroumnr

AnuexnituHa



IIpoaykyrouu psa TropMOHIB ILUIAIEHTA BiAirpae poJib
THMYACOBOI CHAOKPHUHHOI 32J1031. SIKMI rOPMOH MOKe OyTH
BM3HAYEHUH Y KPOBI KIHKU BiKe HA mpemio-uemeepmy 000y
nicia nouamkKy Iimnaanmayli, WO BHUKOPHUCTOBYETHCH Y
MEIUYHIM NpPaKTUUI JJs PaHHbOIO JIIarHOCTYBAHHA
BariTHOCTI?

[laueHTa
OP1OHIYHHUM T'OHAIOTPOMIH
ComarocraruH

IIporecrepoH

BazonpecuH

OKCHTOIINH




IIpouec oOpoobaenna 3uzomu 3a6epuLyemovca ymeopeHHAM
onacmynu. SIKAM THAND 0JACTYJIH XapPAKTEePHUH JJIsd
JIKOAMHH 7

*bnacronucra .,
H en O 6J-I aCTyJ_I a S oot
CKoOJIacTyJia
Mpi0aacTyna
Mopyna i




IIponec immiaanTanii BiZI0yBaeThbCA B ABa €TallM:. ajres3isa ra
iHBasiss. Mopgonoziunum  nposasom  npouecy  aozesii
0J1aCTOIMCTH €:

*TIpukpiruieHHS 0JaCTOLUCTH 10 €HAOMETPIIO
PyiiHYBaHHS €HITENI0 €HIOMETPIFO

PyiiHyBaHHS CIIOJIyYHOI TKAHUHH €HAOMETPIIO
PyiiHyBaHHS CyIMH €HJIOMETPIIO

dopMyBaHHS JaKyH

Perynsauisa
3MiH Ha
noBepxHi
enitenito

/(echoreH nporec'repou)
Kanlnﬁpu
0 eunome‘rpllo



Y nepmioMy KPUTHYHOMY IIepioai B MATKOBiM TpyoOi 3
HEBIIOMOI NPUYUMHU B 3aPOAKY 8I00y10CA PO3ZUUHEHHA
00ononku 3anjioHenus. $Ike YCKJIAJHEHHHA BariTHOCTI
MOKJIMBE B IbOMY BHIIAJKY ?

*IMIuTaHTAaIllsg 3apoaKa B CTIHI TpyOu
3arun0enb 3apojKa
BariHains CTIHKA OJIaCTOILIMCTHU
[ToBepHEHHS OJIACTOIMCTH HAa3a]l B aMIYJISIpHY 30HY TpyOu
YTBOpEeHHS IBOX OJIACTOLMCT




B pesyabrari ekcnpeciii OKpeMHX KOMIIOHEHTIB I'€HOMY
KJIITHHH 3apoaKka HaOyBalOTb XaApaKmepHUX O HUX
Mmopgponoziunux,  Oloximiynux  ma  (PYHKUIOHAIbHUX
ocoonueocmeii. SIky Ha3By Mae€ el mpouec?

* IlndepeHi1roBaHHS Konliosarsta

. ‘ cebe ® (e
Kamaurarg J — ‘Qg_z

Ny

euenulﬂ AvdepenyinsannHa 8 pizHi TKAHUHN

JleTepmiHals %) @ Q
[HIyKIS \T 7\J A . 2
M'azn KicTkn Kup Xpaw



EKcnepuMeHTAJIbHO 3 0JaCTONMCTH JIIOAMHH OJEPKAHO
IUIIOPUMIIOTEHTHI eMOpiOHAJbHI CTOBOYPOBI KJITHHH.
YnpoaoB:xk JAeKiJIbKOX MicAmiB y Jaooparopili  Ha
HOHCUBCHOMY CEPEO0BUULL GOHU YMEOPUIU MIIbUOHU HOBUX
kanimun. SIKy Ha3By Mae€ npouec 0araropa3oBoro
BIIHOBJICHHSA KJITHH?

Jlo3piBaHHS
Jludepenmarris
Pemnapaiis
AT0nTO3




Po3nounHacThbCA IMILIAHTAIIA OJIACTONMCTH JIOAUHHU. K
HA3UBAETHCH Mepiog eMOpioreHesy, IO PO3MOYHHAETHCH
OOHOYACHO 3 IMNIAHMAUIEIO?

OpobneHHs T
*TacTpyisiis 4 (8 88 5
[aBarigais W T @W adn

1 2 3 4
ﬂ ep GHH II'O B aH HiA ApXEHTEpOH /Erronepua "Mesonepua

FacTpynsuis \ [/ fFrronepua
1CTOI'CHE3 ’\\

Tpo6nenns L L

E 5 bnacrTouenn 6

Bbnacronop 7§

HepsoBa
A i TpyOKa
Herpynauis yesonep- 4
3auarok ManoHUH 2
HOTO- > " Kapuauv ’

Kopay oy

:.Kumxa \/’ | Kuun;a ’ ,
R =
8

HTOAEpME , Mesogepma
xtogepma’ 9 10



Ha TperboMy THKHI eMOpioreHe3dy HEHTPAJbHA YaCTUHA
KJIITUH  enidonacmy  (ekmodepmu)  TPOTUHAETHCA i
MOYHHAETHCH Mpouec HeMpyasauii. B sgAKoMy Hanpsamky
AU (EePEeHIIETHCS PelITa KIITHH, eKTOdEPMH?

*x1
K1pH
K KI/I 3urota JpobneHus 32 Gnactromepu

x Op]_-[I/I 2 dnactomepu 4 Gnactomepu
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ExTonepma



Y eKkcnepuMeEHTI y 3apoaKa NTaxa 3pyuUHOEAH0 CKIAEepOnoM.

IlopylieHHsI PO3BMTKY fIKOI CTPYKTYpH Oyae BHKJIMKAHO
i€X0 MAHIYJISALIE€I0?

*OCBOBOI0O CKENETY
CIoJIy4HO1 TKaHWUHM LIKIpH
CtpoMu BHYTPIIIHIX OpraHiB

TPOMH T'OHAJ
Xopau




Ha wmikponpenapari 3apoaka JIIOAMHM, B3(TOr0 13
MUMOBUJILHOTO BHUKHIAHSA, 0a4UMO 3apOAKOBUH IIUTOK, B
AKOMY PO3MIZHAKTLCA 06a wiapu KilmuH - eHmo- I
ekmooepma. Ha sikomMy erami eMOpPIOHAJBLHOI0 PO3BUTKY
3HAXOAMBCHA eMOPiOH?

*TacTpysii
TaCTYIISIII1
IIporenesy r— wion
OpraHoresesy T
YTBOPEHHS MOPYJIH

6nactouens



Y HepBoBiM TpPYOHI 3apoaka JIMHU €KTOAepMAaJIbHI
KJIITHHH  JU(EepeHUIlnIOTBCA B HeWpoOgacTH  Ta
CIIOHIio0MacTu. B HaCIHiZoOK nepeMillleHHS HUX KJIITHH B
Hepeoslil mpyoui ymeoprwiwmosca wapu. B sikomy 3 1mapiB, B
OCHOBHOMY, JIOKAJI3YWOTbCSI miia HeupooiacmiB?

eHIUMHOMY
KpaiioBii1 Byam
b111i1 pedoBUHM
OO0O0JIOHIII CIIMHHOIO MO3KY




Y npoueci eMOpioreHe3sy BUHUKJIIO HOULKOOIHCEHHA NEPULUX
YOMUPLOX COMIMHUX HIICOK cnpaséa. PO3BHTOK AKHX
OPraHiB 3a3HA€ CEPUO3HMX 3MIH?

*Po3BUTOK ITpoHE(ppOCca
PO3BUTOK MEUIHKHU
PO3BHUTOK MIAILIYHKOBOI 321031
O3BUTOK IIPAaBOr0 HAITHUPHHUKA
PO3BHUTOK CENIC31HKH




Ha mikponpenapari 0o4HOro sidjiyka mjioaa cnocmepizaemo
NOUWIKOOMCEHHA CYOUHHOI 000n10HKuU. SIKMI eMOPIOHAJILHUN
Marepiajg y mpoieci PoO3BUTKY OKa, HWMOBIpHO, OYyB
MOINKOMKEHUH 7

Mezenxima N P uf' J‘a_,\?:.,\.‘ { ¢ o
Ex oACPMa = »’ ?’Q ' 9{‘5 - 9 e :
P o K
HTOAEpPMA y WP
T . ha 2% T e
30BHIIIHIN IIAP OYHOTO KEJIMXA Yo %3 - . A
BHYyTpimHINA Iap OYHOTO Kenuxa Y AR D)
R . % % - - . i it



Ha mikponpenapari 04HOro si0jiyka 1Jjaoaa crnocrepiraerbcs
HeO0pOo36UMOK NepeoHbo20 enimenito pocieku. YacTHHA
SIKOT0 3apPOAKOBOI0 JIMCTKA, MMOBIPpHO, 0OyJjia ypaxeHa B
Ipoieci eMOPiOHAJIBLHOIO PO3BUTKY ?

10 / 3
*Exronepmu 9 |

ExTonepmu o —
€30[IepMU | -

30BHIIIHBOIO IIAPY OYHOT'O KEJIMXa

BHYTpIIIHKOIr0 IIapy OYHOTO KEJIMXa




Y npoueci audepeHumiamili  3apoaKOBOI  €KTOAepPMH
YTBOPIOKOTHCS . HEPBOBA TPYOKA, HEPBOBI IrpedeHi, MJIAKO0IH,
IIKIPHA eKToJdepMa Ta npexopaajbHa IUIACTHHKA. MK
HA3ZUBAETHCA npouec (hopmyeanHsa Hepeoeoi mpyoKu.

*Henpynsis _
['icTorenes @?eurflda,f one

OMlTOFeHeB placca neurale iaga neurale
OprasoreHe3

notocorda

["acTpymsiiis

epidermide




OaMH 3 KPUTHYHMX IepiogiB eMOploreHe3sy JIJAWHU €
iMILTAHTAIS 3aPOJAKA B CTIHKY MATKH npomsazom [(-oi 0oou.
SAxuil mpouec racrpyJsiuil BIA0YBa€TbC 8¢ emoOpiodiacmi B
eH nmepiona”?

* JlensaMiHaIs
Mirpais
11001151
[aBarigamsa
Hevipysiis




Y 3apoaka MNOPYIIEHO TNPOUeC cecMeHmauli 00p3aabHO;
mezooepmu i ymeopeHHs comimie. B AKIM YaCTHHI IIKIPE
MOSKJIMBI MOPYIIEHHS PO3BUTKY?

*Jlepma
Bomoccs
CaJjipbH1 3271031
M1ACPMIC
IIoToB1 3a1m031




IIpu 00CTEKEeHHI XBOPOI0 BHUSIBJIEHO AHOMAJIIIO DPO3BUMKY
NeYiHKU. Axe eMOpiHaAJIbHE 7KepeJ1o 3a3HAJI0
MOIIKO/IKEHHS ?

*EHTOAEpMA CEPEIHBOIO BTy IEPBUHHOI KAIIKH
EHTOREpMA 3aIHBO1 CTIHKH TYJ1yOOBOI KMILIKH
EHTOMEpMA IEPEAHBOI KUIIIKU

€30He(ppajibHA IPOTOKA
EHTOMEpPMA 3aIHHO1 KHUIIIKH




PaHHa racrpyasiuia 3apoaka JIOAMHU Big0yBa€eThbCs
HUISIXOM JejsaMIHalmil eMOpioOdiacra. B gAKIA CTPYKTYpI
3HAXOAUTBLCH 3aUaAmoK Hepe8oeoi cucmemu’?

*B emOmacTi
B Tpodo0bmacTi
B rimo0acri
KpanoB1M 30H1 T'1no0IacTa
B 1ieHTpanbH1i 30H1 rimnoodiacra

embpiobnacr

6nacrouens



Ha ricrojiorivHoMy npernapari BUAHO 3apOA0K KYPKH HA
cragil audepeHmiamili Me30epMH HA COMITH, CerMeHTHI
HIKKH Ta CINIAHXHOTOM. 3 SIKOI0 Marepiajy po3BHBAIOTHLCS
0CbosuUIL cKelem?

*CKIIEpOTOM
MaTOM
eppoTom
CrjiaHXHOTOM
Miotom




I1ig yac racTpyqadauii y 3apoaKa HeooCmammubo chopmyeascs
nepeunnuu Ienzenoecokuit ey3iuxk. PO3BHTOK SIKOIO
0CbOBOI'0 OPraHy 3arajbMYy€ThCs?

*Xopau 8

10!
o~
Hepsoux IpeOIHIIE . ,_ A
HepBoBoro xo0100Ka - -,
€pBOBOI TPYOKHU 7 65

MaHTIMHOTO 1Iapy HEPBOBOI TPYOKH




Ha Mmikponpenapari IuKipy najbusd TUTHUHA CIIOCTEPIraeMo,
0 enioepMic Ma€ O3HAKU HEO0OCMAMHbO20 pPO3BUMKY.
Ha3BiTh, AKUM eMOPIOHAJIBbHUM JUCTOK B MPOIECI PO3BUTKY
OYB NOIIKOIKEHHUH ?

*ExToaepma
Meszonepma
HTOAEpMA
Me3enxima
ExTomMe3enxima




Y HeMOBJIATH NPUCYTHIUA MiKpouedhania. Jlikapi

BBAKAIOTh, 10 1€ MOB'SAA3aHO 13 3ACTOCYBAHHAM KIHKOIO
i yac BaritTHocTi akTuHoMinuuy D. Ha siki 3apoakosi
JIACTKH NMOAIfIB el TepaToreH?

*ExTonepma
Mesonepma

Yci1 nuctku

EnTOAEpMA

EHTOIEpPMU 1 ME30JepMa




Y emOpiona Ha 2-3 THM:KHI BHUSIBJIEHI c2oHoOn1acmu —
noneponuku cmamegux kKaimuxn. B dAxomMy MarepiaJi
AU (PepeHIIITHLCA i KIITHHA?

*Y )KOBTKOBOMY MIIIIKY
B Me3eHximi

B 3apoakoBi1ii €KTOAEpMI
AepMaTroMax

B 3apoakoBiii eHTOAEpMI




«JIromuaa Hapoaujaaca ¢ copouui». IIpo SIKY «COpPOYKY»
HaeThCHa B IbOMY BHCJIOBI?

*AMHIOTUYHY
JKOBTKOBY
Cepo3Hy
XoplaabHy
podoOIacTuUny




Ilpu gociaigkeHHI AMHIOTHYHOI PiAMHM, OAEPKAHOI IPH
aMHiolleHTe3i (MPOKO0J aAMHIOTHYHOI 000JJOHKH), BHSIBJIEHI
KJIITHHH, AApa AKUX MICTATL cmameeuil xpomamun (minvue
bappa). IIpo 1m0 3 3a3HAY€HOI0 11e MOKe CBITUNTH?

*P0O3BUTOK TIJIONA K1IHOYOI CTATI

P0O3BHUTOK IIJI0Ia YOJIOBIUOI CTAT1
CHETHYH1 OPYILICHHS B PO3BUTKY ILIOAA

Tpucomis

[ommaoimig




IIpu yJabTpasByKOBOMY OOCTEKEHHI BAriTHOI KIHKH 0YyJ10
AIArHOCTOBAHO 0Oazamoeooosi. 3 NMOPYyUIEHHAM AislJIbHOCTI
SAKUX I10323aPOJAKOBMX OPraHIiB MOXHA IOB’SI3aTH AAaHMU
[ATOJOTTYHUM CTAH?

* AMHIOTUYHOI O0OOJIOHKHU
XOop1oHa

JKOBTKOBOIO MIIIIKA
AJjaHToica




Ha neBHOMY eTami OHTOreHe3y JIIUHHU Mi)K KPOBOHOCHUMM
CUCTEMaMM Mamepl I nia00y 6CHAHOBI0EMbCA (PI3L002TYHUT
3¢’a30K. 1110 yHKIII0 BUKOHYE NPOBI3OPHUMA OPraH:

*[Imanienra
JKOBTKOBMIT MIIIIOK
AMHIOH

€pO3Ha 000JOHKA
AnaHToic




I1o3a3apoaKOBUHM OpPraH Ha PaHHIX eTamax eMOpioreHesy
MAa€ OOHOWIAPOBUUl NJAOCKUU enimenii, AKUA 3 TPeTboro
MICANA Habdyeac npuzmamuyHoir 1 Kyoiunoi opmu, oOepe
Y4aCTh Y 6upod1enni Haekoaonaionux eoo. Hazparu nen
OpraH:

OBTKOBHUU MIIIOK
AJaHTOIC
IlynmoBuHa
[ImanenTa




Ha ricrosioriuHomMy mnpenapari BHUAHO HO03aA3apO00KOGUl
op2an, SIKHM NPEACTABJIAE CO00K MIXypeuvb, 36°A3aHUU 3
Kuuwikoeoro mpyokor. CTIHKA MOr0 3CepeiuHM eucmeneHda
enimesicm, 30BHI YTBOpeHAa cnoayunorw mkanunorw. Ha
PaHHIX eTamax eMOpioreHesy BiH BHKOHYE @DyHKUIIO
Kposomeopnozo opzana. HazBaTu ueu opras:

JKOBTKOBHU MIIIIOK
AHaHTOIC Ceposa
i pee=
AMHIOH
IlynoBuHa
II1anenra

TS

AMHION

Embpion

\)Koamoaui'c /

MILOK



B mnpoueci emoOpiorenesy i3 mpoghoonacma QopMyeThCA
3a4aTOK OPraHa, AKUU MAa€ eHOOKPUHHY (QYyHKUII. BKaKITH
IPABUJIbHY BiAIIOBIIb.

*BopcuHuactuii XopioH (I10I0Ba YacTHUHA IIAICHTH)
AMHI10H
BTKOBUU MIIIIOK BOPCMHYACTUI XOPiOH
HaHTOIC I '.:;' N KOBTKOBMI MiLLOK
HYHOBI/IHa ?,ZZ:EJ;:Ha OBTKOBA p .
Mynkosui Lenom o ﬂiHifl 3/UTTA
KnoakanbHamembpaHa ioMr:s:: Le

AnaHToiCHa 2
npoToKa MepuKkapaianbHa

" NOPOXHWUHA

"~ MonepeyHa NnepeTMHKa

MNepeaHA KULWIKa
~ AMHiOTMYHa
NOPOXKHMHA

faakunii xopioH



HocaigxeHo  eMOpioHAJbLHMI  OpraH, B  AKOMY

hopmyromoca nepuii popmeni enemenmu kpoei. Ha3Bithb
e OPraH.

*YKOBTKOBHUU MIIIOK
eY1HKa
Cenes31HKa
Tumyc
YepBoHUM KICTKOBHUM MO30K




HOPMAJIBHUX YMOBaX KPOBOOOIr marepl i mjioga He Mae
npsaMux 3B’s3KiB. Kpoe emoOpiona npomikae no cyouHnax
B0PCUHOK  XOpIOHA, @ MAMEPUHCbKA  UUDPKYIIOE 6
MIHCBOPCUHKOBOMY RPOCHIOPI ermomempim MATKH. YKAXITh,
U0 POo30LIA€ Kpog niooa i mamepi:

*T'eMoxopiaabHUM Oap'ep
opduuit pi6puHoin Popa
aMHKaJIbHa IJIACTUHKA OCHOBHOI Bi/Ia/1at0401 000JIOHKH MaTKH
di6puHOIOMIOHA OKCH(DinbHA Maca (piopuHOin JIaHrXxaHca)
CHony4YHOTKaHWHHI IEPETOPOIKH




3ATAABHA
rNCTOAOIrIA




EnitTeAiIQAbHI TKQHUHU




IIpu ™mopdosoriyaoMy aHadi3l OlONCIMHOrO MarTepiaay
CU30801 000I0HKU CcmpPaAsoxoody, B3ATOr0 BiA XBOPOIO,
8UABIICHO NPOUEC 3P020BIHHA enimenilo. SIKM 3 03HAYEHUX
HHUKYe THIIB eniTelliB BKPHUBAa€ CJIAU30BY 000JI0HKY IbOIO
OpPraHy B HOpMi~?

*baraTomapoBuil IJI0CKHI HE3POTOBIIIHiA
JTTHOIIIAPOBUM ILIOCKUM

OpxHomapoBUM OaraTopsiAHUI BIMUACTHH

OmHOmAapOBUM IPU3MATHIHUN

BararormapoBuii II0CKUIH 3pOTOBIIMH =13

Basement A
membrane e

Connective
tissue — 3




Ha oOMexeHId IUIAHII emigepMicy BHACIIAOK TPaBMH
BIICYTHI IIapu a)K A0 pocTkoBoro. Hazparum KJIITHHH, AKI
[OCJYKATHh OCHOBHMM 0XCePesiom U020 pe2eHepaui.

*1Iap OazalbHUX KIITHH
[TTapu KpuaaTuX KJIITHH
[Tlapu 3epHUCTUX KIIITHUH
apy KpUJIaTHX 1 3€PHUCTUX KIITUH HE 3pYWMHOBAHO1 AUISTHKHU
Knitrar OJIMCKY4Ooro mapy He 3pyHMHOBAHOI IISSHKH
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B exkcnmepuMeHTI TBaAapUHI HaHeCeHA TpaBMa POriBKH. 3a
PAXyHOK 4Yoro Oyxe BigOyBarMcst pezenepauia il
oazamowiapoeozo enimeiiio?

*KmTrHM 0a3alIbHOIO IIapy €HITEIIIIO

BnacHa pedoBHUHA pOT1BKHU

OCTHUCTHI 1Iap €OITEIIII0 POT1BKU
azajibHa MeMOpaHa

[110CK1 KIIITUHU




IIpu magiHHI AUTHHA 3CAAMIA WKIPY 0010HI. SIKUN emiTe ln
OyB YHIKOIKEHHH IPH HBOMY ?

*bararonrapoBuil 3pOroBUIMI
bararonrapoBuii HE3pOrOBLINM
OHOIIapOBUM HU3BKOIIPU3MATUYHUM
[lepexiaaun

JTHOIIAPOBUHU IIJIOCKUM




JIuTuHA  BAMXHYJA TYyI3UK, SAKHA 3a J0INOMOIOI0
OpoHxockony 0yB BUAAJIEHHH 3 MPABOI0 rOJIOBHOI0 OPOHXY.
Axuil enimeniu Oponxy, HAUOLIbII IMOBIPHO, YIIKOIKEHUHA
CTOPOHHIM NpeaMeToM?

*OaHoImapoBUM OaraTopsAHAM BIMYACTUH
bararonrapoBuil HE3pOTrOBLINM
JTHOIIAPOBUMN HU3bKOIIPU3MATUYHUA
IIepexiaHuit
OHOIAapOBUM ILIOCKHAM




XPOHIYHMM PHHIT CYNPOBOIKYETHCH NMOIIKOIKEHHAM
CmITeJNI0  CIU3080i 000NOHKU  OUXATIbHOI  YACHUHU
nopoxcHunu Hoca. SIKUM emiTeJid MHMOIIKOIXKYETHLCHA IPH
bOMY 7

*baraTopsAHUM OPU3MATHYHUM BIHIaCTHM
OmHOIIApOBHUM ILIOCKHUM
araTolapoBHM IUIOCKHUM HE3POTOBIINM

OpHOIIapoBUM KyOIYHUM ;_\ﬂ/ »‘ ey

BararomapoBuM MmIOCKHUM 3pOTOBIIAM | ) PRI R
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Y 4yogoBika 66 pokiB JiarHocTOBaHa  3JI0SIKICHA
eniTeiajibHA NYXJHHA, 0 MOXOAUTb 3 OPOHXY CEPeOHbO20

kaniopy. Slkmii emiresiin € JUKEPEJIOM  PO3BHTKY i€l
Iy XJIAHH?

*OpnuomapoBuii baratopsAHUI BiiyacTuil |
bararomniapoBuii HE3pOroOBiIUMA "
araTonrapoBUM 3pOTOBLINHI
OpHomapoBUM 0araTopsAHUN IIEPEX1THUM
OaHoIIapOBUM IIPU3MAaTUYHUI |




Y d4ogoBika 506 pokiB giarHocToBaHa JA00poOsIKICHA
enimenianbHa nyxauna mpaxei. SIKUN eniTesid € AKepeioM
PO3BHUTKY NYXJMHH?

*OaHOomapoBUM OaraTopsAHAM BIMYACTUI
bararomapoBuii HE3POTrOBLINM
bararonrapoBuii 3pOroBUIMH

THOIIAPOBUM OAaraTOpsIHAM NEPEX1THUN

OpHoLIapOBUM NPU3MATUYHUI b L ey
8
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IIig yac BUKOHAHHSA IHTYOANil YIIKOIKEHA CMIHKaA mpaxei.
ITiCHICT, SAAKOr0 BHAY emiTeilo Oyjga MopylieHa Ipu
bOMY ?

*OaHOomAapoBOro 0araTopsAHOTO BIM4aCcTOIO
OHOIIAPOBOr0 HU3bKONPU3MATUYHOIO
bararonrapoBoro He3pOroBLIOTO

araTonrapoBOro 3pOrOBLIOIO
ODHOIIAPOBOTO INIOCKOTO




Y 4ogoBika 48 pokiB giarHocToBaHa J00pPOsIKiCHA
enmiTeqiajibHA NYXJHMHA BICHEPAJbHOI IIEBPU 6GEPXHbOL
yacmku npaeoi nezeni. SIKHMA emiTesill € JIKepeioM
PO3BHUTKY NYXJIMHHA?

*OagHOoUIapOBUM MJIOCKUU
bararomnrapoBuii HE3pOTrOBLINM
THOIIAPOBHUM OaraTopsiIHAMN BIMYACTHU
[IepexiaHuit
bararonrapoBuii 3pOroBUIMH




Y npiBumHu 15 pokiB Big0yBcsl XIMIYHHUM ORIK BEpPXHbOI
noeepxui a3uka. SIkni emireaid ymKoaKeHAd NPHA HbOMY ?

*bararomapoBuii 3pOroBUINI
OnHOIIAapOBUH HU3BKOIIPU3MATUYHUA
OpHomapoBu OaraTopsgHUN B1IM4aCTHH
[ lepexigHuii

JTHOIIAPOBUHU IIJI0CKUM




Jlo Jiikapsi 3BepHYBCSH XBOpMM 3 TpaBMorw oka. Ilpu oruisai
pocieKu BUABJIEHI 3MIHHU 3 O0KY nepeonvoz2o enimeiiio. SAkumn
emiTeJii 3a3HaB 3MiH?

*bararonrapoBui IJI0CKHUM HE3POTOBLINM
OpHomapoBuM OararopsgHUM
bararonrapoBuil I0CKUM 3pOTrOBLUIMI
araTomapoBUM KyOI9YHHUH
bararonrapoBuil HUJIIHAPUIHUN




Jlo kKocMeToJI0ra 3BEpPHYJACAd NMAiEHTKA 31 CKapramMm Ha
[OSIBY YOPHMX UATOK HA o0au44i. Ilicasa o0cTexkeHHsA 0yJ10
BCTAHOBJICHO, IO MOSABA USATOK NOB’SI3aHA 3 MOPYIICHHAM
BUALICHHA CEKpeTy canbHux 3a103. SIKMA mun cekpeuii
XapaKTEePHUH JJIs IUX 321037

*T 01OKpHUHOBHH

EPOKPHUHOBUM

MakpoarnokpruHoOBU M
MIKpOaImoKpUHOBH -
MepoKprHOBHIT Ta MIKpPOAITOKPHUHOBHIA




Ha ricrosiorivuHomy npemnapari npeacraBjieHUU monepeyHun
3pi3 CTIHKH I[OPOKHUCTOr0 OPraHy, CJaU30Ba 000JI0HKA
IKOI0 BKPHUTA 0a2amouwiapoéum NAOCKUM HE3PO20BLIUM
enimesniem. SIKUM e oprav?

*CTtpaBoxi
12-1mana KuIKa

Matka
ATIeHIHKC
D > : - >
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IIpy MexaHIYHIN TpaBMi KAJUTKH Y XBOPOI0 BHUSIBJICHO
MOPYIICHHA enimenlanibHo20 6UCHE/ICHHA CIMKU CIM AHUKA.
SAxuM emitesiv 3a3HAB YIIKOIKEHHH ?
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Y 4oaoBika 53 pokiB jgiarHocToBaHa  3JI0SIKICHA
enimeniailvHa nyxauna nepukapoy. SKud emiTeaid €
J7KepeJIOM PO3BUTKY NYXJIMHHU?

*OaHOomapOBUN IIOCKUN
OpHomapoBuK OaratopsgHUKM B1IMYaCTHI
[lepexiaaun

araTonapoBUM 3pOTOBLINHI
bararomnrapoBuii HE3pOTrOBLINM




Ilicaass TpUBaJIOr0 3amajieHHS C/IU30800 000JIOHKU HOCOBOI
NOPOXMCHUHU Y XBOPOI0 CIOCTEPIraloThCAd 3MIHH eIiTeJllo.
SAxuMu emitres1iv 3a3HaB 3MiH 7

*OgHouIapoBUi 0araTtopsaHUM
OmHOIAapOBHUH IIIOCKHUM
bararomapoBuil JI0CKUN
araTromapoBuil KyOiuHuii o \Y 8l
bararomapoBuii HUIIHAPUIHUN N\ @ \J




Y XBOPOro CyxXuM ILICBPUTOM BHUCJIYXOBYEThCHA IIYM mepnis
njiegpu. SIKUM enmiTesid NPM HbOMY IMOMIKOIXKY€EThCH ?

*OpHOomapOBUN INIOCKUHA CITITE1M

OaHOIIapOBUM KyOIYHHM €HITEI1M

OaHolIapOBUN NPU3MATUYHNHN €IITEIIN
CpEeX1IHUM ST

bararomapoBuii emiTemm




IIix BIUIMBOM pagiamil mMOCTPaKIANN KIIMUHU 0a3A1bHO20
wapy enioepmicy. SIka (PyHKIISA OCTAHHBOI0 MOCJIA0OMTHCH,
200 3araJibMye€ThCH IepIl 3a Bce?

*PercHeparrBHA
3axHCHa
bap’epHa
CMOKTYBaJIbHA
JlienexkTpuyHa




B ymMoBax ekcCnepMMeEHTY IOPYIIEeHI CTPYKTYPH WLIbHO20
Konmakmy mixc enimenioyumamu. SIka QpyHKIis emiresairo
[OCTPAKIAE?

*MexaH149Ha
BcMokTyBalibHa

Biramin “/1”-npoaykyroda
EKPETOPHA
ExckperopHa




XBopii, 20 pokiB, B 3B 13Ky 3 peBMAaTH3MOM NPHU3HAYEHO
TPUBAJIMHA HPUHUAOM  acHmipuHy. SKHHA CTPYKTYPHMH
KOMIIOHEHT C/IU30600 000JI0OHKU WJIYHKY B HANOUIbLIIIA MIpi
3a0€e3MeYuTh Ii 3AXUCT BiJl YIIKOIKEHHA?

*OgHomapoBUM NPU3MATHYHUN 3aJI03UCTHHN CIITEIIIN
Crioiry4dHa

’s130Ba
bararomapoBuii BINYaCTUN €OITSIIN
bararonrapoBui I0CKHUM HE3POTOBUIMM €HITEIIIN




IIpv 3aXBOpPIOBAHHAX CAU3060I 000NOHKU MOHKOI KUWIKU
cTpaxaae (QyHKUiA ecmoxkmyeannsa. SIKAA  emiTeJld
Biamosigae 3a uw GyHkuio?

*OgHOoUIapOBUM IPUZMATHYHUM 3 O0JISIMIBKOIO

OpHomapoBur KyO14HUM

OaHoIapOBUM NPU3MATUYHNAN BIMYACTUN
araTrorapoBUM MJIOCKUU

bararonrapoBuii KyO14HUI




IIpu o0cTeKeHHI XBOPOro Ha AU Tepil0 BUSABJICHI 3MIHH Y
M AKOMY RIOHEOIHHI ma A3uyuKy. SIKUU emiTe il nNpu HboMYy
3a3HAB YIIKOIKEHHS ?

*bararomapoBu IO CKHUM
bararopsaHun IpUu3MaTiYHUN
OpHONIapOBHUH IIOCKHAM

JTHOIIIAPOBUH IIPU3MATUYHUN
KyO1ununii




IIpu 3anmajbHMX 3aXBOPIOBAHHSAX WLIYHKY TMOIIKOIKYEThCS
NOKPUMBHMU enimeniin cau3060i 00omonku. SIKMUA enmiTesiu
CTPAXK/IA€ NPH ILOMY 7

*OngHOIAapOBUM NPU3MATHYHUM 3aJ103UCTHI

OpHOMIapOBHUH IO CKHM

OpHoImapoBUH KyOIYHHUM MIKPOBOPCHHYACTH
THOIIAPOBUM KyO14YHUI

bararonrapoBuii KyO14HUI

=~




IIpu peKTOPOMAHOCKOIII BUSIBJIEHO MYXJIMHY, IKA MOXOAUTH
3 CJU30BOI O000JIOHKHU KIHUEB020 BIOOLTY NPAMOI KUWIKU. 3
SIKOT0 €eIiTeJiI0 YTBOPHJIACH IS MyXJIAHA?

*bararonrapoBoro IioCKOro He3pOroBLIOrO
OaHOIIApOBOr0 MPU3MATUYHOIO 3aJI03UCTOIO
OHOIIapOBOTO IIPU3MATUYHOIO 00JIIMOBAaH
THOIIAPOBOIO KyOI4HOI'O
[Iepex1JHOrO €mITEIII0




I'icTojioriune MOCTIKEHHSI TKAHUHU BUABWIO, IO B HIMA
IOCYMHI  KPDOBOHOCHI  CYOUHU, A KIITHHH WILIBHO
npUIAZaAOmy 00HA 00 00HOI, ymeopwiwuu niaacmu. SIka ue
TKAHHUHA?

*Enlrenlansaa
XpsioBa
CTKOBA
€pBOBa
M’s30Ba




XpoHiyHOro  racrpury. Ilpm  eHgockomil
CIIOCTEPIralTbCse 3MIHM 3 OOKY enimeniro
00o10onku. SIkui emitesiiv 3a3HaB 3MiH?

*OgHouapoBUM MUIIHAPUYHNUN 3a7103UCTUM
OHomapoBUM HUWITHAPUYHUM BIMYACTUM
THOLIAPOBUM UIIHAPUYHNN KaUMHUCTUM
OpHomapoBul Oaratops AHUN
OmHOIAapOBUH IO CKHUM

XBopuiu, 60 pokiB, TpUBAJIHUHA YaC JIKYETHCA 3 NPHUBOAY

UWLTYHKA
ClU30801




3podiieHO MIKponpenapar M’ aK020 RIOHEOIHHA, HA SAKOMY
CIIOCTEPIrarnThCsa poroBa i HocoBa nosepxHsa. Ha pomoeii
noeéepxHi BHABJICHO MOUIKOIKEHHA emiTedairo. Skuu
emiTes il MOIIKOMKEHO?

*bararonrapoBui MI0CKHAM HE3POTOBLINM

bararonrapoBuil KyO14HHN HE3POTrOBLIMH
araToIapoBHUM IIOCKUN 3pOTOBLINM

bararopsiHU1 MUTOTIIUBUU

bararomnrapoBui NpU3MaTUYHNAM HE3POTOBLIN




XBOPOMY IOCTABJEHUN AIarHO3. roCTPUM miejJoHepuT i3
3aMAJEHHAM CTIHOK HUPKOGUX UHauieyoK I mucok. SAxkum
enireJid 3a3HaB NOINKOIKEHHS?

*Tlepex1qaui

OHOmapoOBUX IIPU3MATHYHUN
bararopsagHui Bli4acTHM




iIOMO, IO CaJbHI 3aJI031 MAaKTb 20/I0OKPDUHOBUI THII
cekpelil. 3a paxyHOK SIKMX CTPYKTYPHMX KOMIIOHEHTIB
HOHOGII0I0OMbCA KAIMUHU W€l 32710317

*KmTrHYA repMIHaTUBHOIO APy

MioemiTemanpHl KJIITHHUA




KpOB T4 KPOBOTBOPEHHSA




Ilpu aHamizsl KpPOBI BHUSBJIEHO  3HUMCEHUU  8MICH
2emo2100iny. SIka pyHKIiss KPOBI MOPYIIUTHCS IPH HBOMY ?

~TpaHCHoOpT ras3is
TpaHCcmopT ropMoOHIB
3IECYCHHS IMYHITETY

MOAEKYAA TEMOTAOBIHY



IIpu o0cTeskeHHI XBOPOro 26 poKiB NMPOBEAEHO IiCTOJIOTIYHE
HOCTIKEHHSI NYHKTATY YEepP8OHHO20 KICHIK0B8020 MO3KY i
BUSIBJICHO 3HAYHE 3MEHUICHHA KLIbKOCHI Me2aKaplouumis.
Ak ne BigoOpa3suThCd HA CHIBBIAHOIIEHHI (l)opMeHan
eJIEeMEHTIB nepudepuuHoi KPoBi? 7

*3MCHIINUTHCS KUIbKICTh TPOMOOIIMTIB
CHIINUTHCS KUJIBKICTh €pPUTPOLIUTIB
3MEHIIINUTHCS KUIBKICTh €O3MHOD1IIB
3MEHIIUTHCS KIIBKICTh HEUTPO(LIIIB
3MEHIIINUTHCA KUIbKICTh B-mM(pouuTIB




Y kposBi 4oji0Bika 20 pokiB BusiBjaeHo 18% epumpouumis
chepuunoi, cniaouienol, wmapoeuonHoi ma ocmucmoi gopmu.
IHIl epurpouuTu Oy y (popmi IBOBBIrHYTHX AUCKIB. K
HA3HMBAETHCHA TaKe sIBHIIE?

*PD1310JIOTTYHUH MOUKIIOIINTO3
[IaTonoriyHuM MOMKIJIOIIUTO3
1310JIOTTYHUHA aH130IIUTO3
[TaTomoriyanM aH1301I1TO3
Eputponuros




Y kpoBi xBoporo BusiBjieHo 12,5% epumpouyumie
oiamempom oOinvuwe 8mrm, 12,5% epumpouumie menwe 6
MKM, pelliTa epuTpouuTiB Maan giamerp /7,1 - 7,9 mxm. Sk
HA3UBACTLCHA TaKe ABHIIE?

09" A

*D1310JI0TTYHUN aH130IIUTO3
[TaromoriyHuM aH130IIUTO3

1310JIOTTYHHH ITOUKUJIOIIUTO3
[IaTooriyHui MOMKIJIOIIUTO3
Eputponuro3s




Y XBOpOro B3iTa KPOB JAJIS aHAJI3Y, il JaHl MOKA3YHTh, 10
30 % epumpouumie marome HenpasuivHy gopmy. K
HA3UBAETHCH el CTaH?

*TIaToOrTYHUHT TOUKIJIOIIUTO3

AHI301IUTO3
d131010TrTYHUN HOUMKLIOUMUTO3) Q)+ _.C:.’“
Vi .
aAKPOIIUTO3 | Q“‘ 00

Mikpo1nuTo3




Y 4oJ0BiKa mig 4ac 00CTeKeHHS B KJIHIII BHUABJIECHO

Pi3Ke ZHUMNCEHHA NOKA3ZHUKIE 2emo2n00iny. SIka PyHKIIA
KPOBI NOPYINY€ETHCS?

[EMO[/I0BIH

* [luxanibHa

I omeocrarnyna
axXucHa

[ 'ymopaiirHa

Tpod1una (kpoB)




Di3i0/10rd BCTAHOBWJIH, W0 KUIBKICTHh EPUTPOLHUTIB Y
KPOBI 32JIeKUTh BII PYHKIIOHAJIBLHOIO0 CTAHY Y€PBOHOI0
KiCTKOBOI'0 MO3KY W MpPUGAIOCHI HCUMMmMA epumpoyuma.
AKX TEPMIH JKUTTHA EPUTPOLMTA B NepupepuUHIN KPOBI
B cCepeaHbOMY?




ITicjs HAKJIAJAHHA JKIyTa Y A0CTIIKYBAHOT0 BUSABUJIU
MOYKOBL Kpogoeuiueu. 3 MOPYIIEHHAM (QPYHKIII AKHUX
KJITHH KPOBI i€ MOB'"A3aH0?

*TpoMOOIUTH
O3UHO(PLIN
Hevitpodiau
JIimpouuTH
Mono1uTH




YouoBik BHacaiaok /ATII orpumas TpaBmy i empamue
geUKy KUlbKIicmob Kpoel. SIki 3MiHHM 1nepudepuaIHol
KpPOBi OylyTh HAMOLILIN IMOBIpHI Ha 2-M JeHb IiCJIsA
TpaBMu?

2.0050% % %0 0 X2
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PUTPONECHIS
OUK1JIOIUTO3
['1moxpomis

3HAYHUM PETUKYJIOIUTO3
AHI301TMTO3



JIvoIMHA NOCTIMHO Jcuge 6ucoKo 6 2opax. SIKy 3MiHY
MMOKA3HUKIB KPOBI MOKHA BUSIBUTH Y Hel?

FemMornobiu
*Epurponuros T
SHUAKCHHS KIJIBKOCT1 PETUKYJIOIUTIB 227X Pren
SIBY B KPOBi epUTPOOIACTIB f a0\ et
MEHIIICHHS KOJIIPHOI'O ITIOKa3HUKa 4, WA i
3HMKEHHS TTOKa3HHUKIB BMICTY TeMOTI001HY G }4;’37‘?-‘("

3 rno|6in
Kuceﬁb



XBOPUH CKAPXKUTHLCH HA mpueany Kpoeomeyy HABITH NPH
HE3HAYHOMY MpaemMamuiHoMy HOULKOOMCEHI.
JladopaTopHuM aHAaJI3 MOKA3aB MOPYILICHHA CKJIAAy KPOBI,
a caMe 3MEHIIEHHHA KUIBKOCTI TakuXx (popMeHuXx
€JICMEHTIB:

POMOOLIUTH
Eputporyru
Mononutn
JIimdpouutu
Hertpodinu




B ma3ky kposi, 3a0apBieHomy 3a PomaHoBcbkuM-I'im3a,
cnocrepiraerbest 20% eenukux (diamempom 20 mkm),
OKpY2iuX KAIMUuH 3 C1a000a30piionow uumonaiasmorw I
0000n0010HUM A0pom. Kiainiuno e ABUIIIE
XapPaKTEPHU3YETHCA AK:

OHOIIMTO3
IM(OLIUTO3
JIerikoneH1s
Herntpod11s03
PeTukynonuros




Ilix 4Yac rereporpaHcIuIaHTalll OPraHiB BHABJIEHO
giomopzHenna mpauncniaaumamy. SIKi KIITHHH I'OJOBHHUM
YHUHOM 320€eCneuyroTh el nmpouec?

*T-kuiepu
Makpodaru
IM(OLIUTH
-XeNmepu
T-cynpecopu




Y nuTHHM 6 POKIB AiarHOCTOBAHO 2IUCHHY IHEA3II0.

3MiHM JEHKOLUTAPHOIL (DOPMYJI CJIiJl OUIKYBATH ?

*30UIbIICHHS KIJIBKOCTI €O3MHO(LIIB.
30UIBIICHHS KUILKOCTI HEMTPOPLIIB.
3MEHIIICHHS KIJIBKOCT1 €03HUHO(1IIB.
301JIbIIEHHS KIJIbBKOCTI MOHOIIUTIB.
OLIBIICHHS KIJIBKOCT1 J1M(POIUTIB.

Axi



IIpy mnpoBeaeHi CYyI0BO-MEIUYHOI0 MAOCJHIIKEHHS 3pa3Ka
KPOBI Y Heumpo@inbnux 2panyioyumax HA MOBEPXHI
OTHOI'0 i3 CerMeHTIB SIAPa XpoMamuH GUCHIYRAE V GU2TAOL
oapabannoi naiuuku. SIK HA3MBAETHCI TaKe CTPYKTYPHE
YTBOPEHHS ?

*Tuiene bappa

1ib11e Jlanon
JIEKOHAEHCOBAHUK XPOMAaTUH
EyxpomaruH
Tinpie ITauini




Y XBOpPOro Ha MHEBMOHIIO Y 3arajjbHOMY aHaJI3i KpoOBI

BHSIBJICHO 3DOCHMAHHA 3A2A/IbHOI KLIbKOCMI Jleukoyumie. SIk
HA3UBACTLCA 1€ ABUIIE?

* JIeMKOITNTO3
AHeMis
MKOIIEH1
AH1301I1TO3
[loMkimonuTos

) o

o ¢
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w\’ V\'
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JlenkouuTos B HopMmi JlenkoneHis



B ma3ky nepudepiiiHol KpoBI BHIAHO 8e€1UK) KAIMUHY 31
caraoooazopinoenorww yumMoOniazmMorw 00008UOHUM AOPOM.

KiiTHHA € nHauodinvuonw cepeod suoumux y noi 3opy. sIka ne
KJIITHHA?

*MoHoIuT

CepeaHii mM(pOLUT
Manuii JIMQOLUT




Ilix w4ac aHami3zy Kkposl JiKap-jJa00paHT 3poOuB
NTOMATKOBHH BHCHOBOK, [0 BOHA HAJEXKHTHh JIOIHHI
sclHouoi cmami. QcobauBoCcTi Oy10BM SIKHX (DOPMEHHHX
eJIEMEHTIB Jal0Th 3MOI'y 3pOOUTH TAKHMH BUCHOBOK?

*HenTpod1abHUX JTEHKOIMTIB
HOIIWTIB
PUTPOILIUTIB
JlimpouuTiB
bazodiapHUX TCHKOIUTIB




B wMma3ky mnepudepiiiHol KpoOBI cepea  JIeHKOUMUTIB
[ePEeBAXKAIOTL OKpPY2il KAIMUHU 3 HOCEZMEHMOBAHUMU
aopamu. Jlpiona 3eprucmicms B IX IHUTOILIA3MI

dapoyemoca ak Kucaumu, maxk i OCHOGHUMU OAPBHUKAMU.
K HA3HMBAOTLCH Il KJIITHUHA?

ErMECHTOS ICPH1 HEUTPO(PLIM
a30(P 1M
Eo3uHOoD11M
FOH1 HelTpod 1IN
Mononutu

@v 39_4



Y ekcnepuMeHTI BHMOIPKOBO CTHMYJIIOBAJIM OJAHY 3
nonyjasmid KJIITUH KpoBi. B pe3dyabTari HbOro 3HAYHO
RIOBUMUIACHY HNPOHUKIAUGICMb CYOUH, 10 BHUABHJIOCH Y
dopmi HAOPAKY NEePUBACKYIAPHOI  MKAHUHU Ta
CHOBLIbHEHHAM npouecy 320pmanHA Kpogl. SIK1 KIITHHH
KPOBIi MiIJsSITJIA CTUMYJISIIL? ’

bazoduin
Eputpouytu e 0 W a¥ g
TpomOGoruTu A @ '
Eo3uHOoD11IM a0 *
JlimbonuTu CRRC R




IIpu gociaiazKeHHI Ma3Ka KPOBI XBOPOro BUSABJIEHI KJIITHHH,
ki ckiaagaTtb 0,5% gio 3acanvnozo uucna neiikouumis Ta
MAKTh S-n00IOHO 3icHyme A0p0, MemaxpomMamuiHo
nogapooeani cpanyiu B uuTosIazMi. Ha3pitb i KJIITHHM.

*bazodum . 5 ‘ .
UTpOoLUIH P o 40 & &
O3UHO(PLIN et T a7 O
MoHonuTH - " B
JlimporuTh P aa® §a0f

oQp &



3a pesyabTraraMy BUBYEHHS 1AM KPOGI HA MICHi 3JI0YHUHY
CYAOBO-MEANYHUM €KCIIEPT BU3HAYMB, W0 W€ KPO8 JHCIHKIL.
3a AKMMH O3HAKAMMH ?

*HasiBHICTE caTelmTIB aAep B HEUTPO(1Iax
HasBHICTh MIKPOIIUTIB 1 MAKPOIIMTIB
SBuIIIa MOMKIIIOUTO3Y

asBHICTh ce(PIYHUX I'PaHy] B €03UHOM1IaxX
3a KUIbKICTIO €pPUTPOILIUTIB




Y AUMTHHH HABKOJO0 MNOAPSANUHM HAa IIKIPI BUHHUKJIH
O3HAKH 3alaJICHHA. 0L1b, NOUEPBOHIHHA, HADPAK AK O3HAKU
Hezaunoi  cinepuymaueocmi. SIKi  KIITHHHM  KPOBi
00yMOBJIIOOTH I1i 3MiHHN?

*bazodim
Eo3nnod11mn
euTpod1IH
JlimporutH
MonornuTu




IIpu aHaaizi Jikap-jJ1a00paHT 3po0OMB  JA0AATKOBUM
BHCHOBOK, III0 KPOB HAJEKUTb JIWIUHI JXMCIHOYOI cmami.
Ocoonueocmi 0yoosu HAKHUX (OPMEHHHUX eJEeMEHTIB 1a€
3MOI'y 3pO0OHUTH 3aAKJII0YECHHS ?

*HenTpopuibHUX TEMKOLMTIB
EpurponuTis
IM(OIIUTIB
MOHOITNTIB
ba3o(1IbHUX JICUKOLIWTIB

eosinophil



Y nutunu (10 pokiB) BusiBieHmii cenvminmos. SIki 3MiHn y
JeMKOIUTAPHINA GopMyJIi MOKHA YeKATH ?

*3pocTe KUIBKICTh €O3MHO(]PLIIB
3pocTe KIJIbKICTh TPOMOOIIMTIBR
3pOCTEe KIJIbKICTh €PUTPOLIUTIB
3pOCTE KIIBKICTh CETMEHTOSICPHUX HEUTPO(1IIB
POCTE KUIBKICTh 0a30(1LI11B '




Ha npenapari Ma3ka KpoBi BUSIBJICHA KJIITUHA 3 20pPOM, sKe
Mae Oekinvka cezmenmig. LlUTONIIa3Ma MICTUTH HEBEIUKI
2panyiu, AKIL 3a0apeyieHl AK OCHOBHUMU, MAK I KUCIUMU
oapenuxkamu. SIKy Ha3By Ma€ IS KJIITHHA?

*HeunTpodin
Eo3uHOo(p11
a30(1J1
JIimpouut
Monout




Y Ma3Ky KpOBI JIJIUHM, [0 CTPAXK/IAAE HA AJIEePrilo, MOKHA
0auuTH BEJIUKY KUIBKICTh KJIITHH OKpy2ioi Gopmu 3
CEZMEHMOBAHUM AOPOM [ GCAUKUMU ACKPABO - POIHCEBUMU
epanynamu 6 yumonsazmi. SIKi ne KJIITHHHA?

*E03uHO(D1IbH1 TPAHYIOLUTH
HevTpod1abH1 TpaHyI0LUTH
UTPOLIUTH
a30(P1JIbH1 TPAHYJIOLUTH
JlimponuTH




Ilpy BHBYEHHI Ma3Ka KpPOBiI JKIUHA 3 HAABHICTIO
3alAJIbHOI0 NPOLECY MOXKHA O0a4YMTH BeJHUKY KIUJIBKICTb
OKPY2IUX KAIMUH 3 CEZMEHMOBAHUM AOpom (mpu 1 Oiivuie
cecMeHmie) ma OpIOHOI0 Porceso-hios1emosoro
3epHucmicmio 6 yumonJiazmi. SIki e KJIiTHHH KPOBi?

*HenTpod1abH1 TpaHyIOLUTH
Eo03nHO(D1JIbHI TpaHyIOLUTH

bazo(d11bH1 TpaHyIOIUTH
JIimp oyt




IHanienT ynpomoB:x 15 poOKIB xeopic Ha OpoHXianbHY
acmmy. SIK1 3MiHM JIEMKOLUTAPHOI (GOPMYJIH Y MALIEHTA
MOKe CIIPUYMHHUTH e 3aXBOPOBAHHSA?

O3MHOD1II1I0
a30(1I110
JlerikonuTO3 g
JlelikomeH110 N
3CyB JICUKOLUTAPHO1 (POPMYIIH BII1BO




Ilix 4Yac J0oCHigKeHHHA TricTompenapariB  CHOJYYHOI
TKAHUHUA OyJM BHUSABJICHI neumpoginu. ARy @ynkuiro
BUKOHYIOmMb W1 KJIITHHU, KOJU MIi2pyIOmo 13 Kpoei @6
MKAHUHU?

. . 0"
*MDaronuTo3 MIKpOOpPraHi3MiB °
PerynioioTh CKOpOUCHHS IMaJCHbKUX MIOLIMTIB 00}00 O
OnopHy (PyHKIIIIO
Tpodiuny yHKIIIIO °°°° e
Po31MprOI0Th KPOBOHOCHI CYJIMHU ) o '
‘@° QO

O



Jlo Jikapsi 3BepHyJach XBOpa 31 CKapraMm Ha HEXKHUTb,
SAKAU MOCUJIIOETHCH HABECHI Yy mepioa UBITIHHA POCJIMH.
byJj10 BCTAaHOBJICHO MIarHO3 anepiurnozo punimy. SIKi 3MiHH
JeNKOUMTAPHOI (POPMYJIM MOKHA YEeKATH NPH aHAJI31 KPOBI
i€l XBOPOi?

*Eo3uH0o(p1115
CyB (DOpPMYJIH BJI1BO

Eo3uHodinu

JlimponeHis

Eo3uHOIICH1A ’fk 3 Q

JlimporuTos ‘e ?f
® -

B HopmMmi Eo3nHodinis



3 MerTow [JIarHOCTUKM Y XBOPOI JIIOAUHHA B3SJIM IAPEHXIMY
KpPOBOmMEOPHO20 Op2aHy, e 3HAWULIM Mezakapiouyumu. SAxkul ue
OpPraH 3 03HAYEeHUX HHUKYE?

*YepBOHUM KICTKOBU MO30K
Cenesinka




Ilig yac nmpoBeaeHHA AOCIIIKEHHS YEPBOHOI0 KICTKOBOIO
MO3KY JIIOAMHH Y MOJIXpOMATO(PLIBHUX epHUTPO0/IACTIB
3pyunosano puoocomu. CHHTE3 SAKOI0 cneuuiunozo 0inka
MOPYIIMTHCH?

I
He  CH

rEM C=C

/A
HC—-C C=CH
I s T |

*FJIO6iHy H:‘C\E,C\“‘_“/C QZ,CHJ

Enactuny
d10puHOTEHY

MOAEKYAA TEMOTAOBIHY



B 4YepBOHOMY KICTKOBOMY MO3KY KJITHHHA KPOBi, IO
PO3BUBAKTLCHA, pozmauiosani ocmpieysamu. Jlesakl 3
OCTPIBUIB noe’sazani 3 makpogazamu. ki (opmeHi
€JIEMEHTH KPOBI PO3BMBAKTHCS B IIMX OCTPIBISIX?

*Epurpouutu

[Tortepeaquuku T- 1 B-neMKkonuTiB
OHOIIUTH

TpoMOoLuTH

ba3o(uibH1 rpaHyJIOLMUTH




BigomMo, 1m0 IUIa3MATH4YHI  KJIITHHM  BHPOOJIAIOTH
cunenu@piuHl aHTUTLIA HA AaHMi aHTUreH. Ilpm BBeaeHHI
AHTUIEHY KLIbKICIMb RAA3MOUUmMIie 30L1bumyemuca. 3a
PAXYHOK AKUX KAIMUH Kpoel BIAOYBAETHLCHA 30LIbIICHHSA
YHCJIA MJIA3MOIUTIB?

*B-mMdpouutu
“IIM(pOLUTH
Hevntpodinu
Eo3nHOo(p 111
bazodim




Bigomo, mo B nepughepuuniiic Kpoei JWOAUHH MOKYTH
3'ABAATHCH Mmezanoyumu. Koo B HOPMI € i KJIITHHH B
KPOBi?

*B eMOp10HaJIbHOMY IIEP10/11
Y Bim1 10 1 poky

Y Bim Big 1 1o 30 pokiB
CTapoOMY BIII1

I1i1 yac BariTHOCTI




Y eKcnepuMeHTI MOMITHJIM MITKOW B-nim¢pouumu kpoei.
TBapuHi BBeJdeHO I IIKIPY YYXOpIAHUU Olinok. ki
KAIMUHU Y CROJIYUHIU MKAHUHI OyIyTh MIiCTUTH L0 MITKY?

*1I;mazmorutu
T-mMmdpouutu

®d10poobaacTu




IIpu oOcTrexenHi xBoporo 35 pokiB

ricTOJOrIYHE AOCIIIKCHHSA IYHKTATY
KICMK06020 MO3Ky 1 BHSBJIECHO 3Ha4YHe
KL1bKOCHL Mezakapiouumie. Axumu

nepudepruIHOl KPOBI 1€ CYIPOBOIKYEThCS?

*3MEHIIICHHS K1JIbKOCT1 TpPOOOLIMTIB
OLIBIIIEHHS KIJIBKOCTI JICHKOIIUTIB
301JIbIICHHS KIJIBKOCTI TPOOOIIUTIB
3MEHIIICHHS KUJIbKOCT1 TPaHyJIOILMTIB
3MEHIIEHHS KIJIBKOCT1 JIEUKOITHUTIB

EputpouuTtn Tpom6ouuTH

=

IIPOBEACHO
YepPeoHO20
3MEHUIEHHA
3MIHAMHU

EputpouuTtu Tpom6ouutn

—r

B HopMi

TpomM6ouuTONneHin



CryaeHToBI JaHO npenaparu ABoX Ma3KiB. Ha oqHomy - Bce
none 30py 6Kpume epumpouumamu, Ha OApyromy
BM3HAYAKOTLCA (POPMEH] enemenmu KpogGi pizH020 CHIYNEHA
3pinocmi. 111o ue 3a mazku?

*KpoB 1 Y4epBOHNM KICTKOBHUM MO30K JOAUHHU
KpoB 1 mimda

OB »ka0u 1 KpOB JIFOJNHU
KpoB 1 Ma30K KOBTOr0 KICTKOBOT'O MO3KY

430K JKOBTOTO 1 YEPBOHOI'O KICTKOBOI'O MO3KY

HopmobnacT, y skoro Ainutbes sapo

-~Hpomo6nacTt

---Toain
mienouuta

MienounT--<----cccmcmccaaal

AQUNOLUT = =smmm=====



HoBoHapomkeHa TUTHHA MA€ HEOopo36umoK mumycy. SAxun
BUJI reMoIioe3y Oy/e nmopyueHui? o —

KyNETMNOTE HTHa
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Yepsonuii 4 4
~ KicTKoBMM ‘
MO30K

LLloao6u noHoBNIOETLCA
300 mnpg, epuTpoLmTIB, 5 MAH NerKkoumTi i 250 MAH TpOMboUUTIB




Y npemapari 4YepBOHOIO KiCTKOBOIO MO3KY JIIOAUHU
BH3HAYAI0ThCSI CKYIIY€HHSHA CI2AHM COKUX KJIImuH,
PO3TALIOBAHUX B MICHOMY KOHMAKMI 3 CUHYCOIOHUMU
kaniiapamu. Ha3BiTh ¢opMeHi ejJeMeHTH KpPOBI, HAKI
YTBOPIOKOTHCS 3 HUX KJIITHH. _ Hopuotmany o ARSI

[ ®% 7~ -EosuHodin
Vs

*KpoB’sgH1 IJIaCTUHKHA o

PUTPOIUTH S ) ”"6
JlenkonuTH S e
MonouuTu ________________ |
JIimpountH u

AOMnounT ----=--=-----



B yMOBHOMY eKCIIEPUMEHTI B Y€PBOHOMY KICTKOBOMY
MO3KY JIOIMHHU y ROAIXpOMamopiivHux epumpoodiacmie
3pyiunosano pubdocomu. CHHTE3 SAKOro crneuudiuyHoro
OlJIKa mopymMThCA?

[ 1001HY ) @
D10pUHOTEHY @
uapuoﬁm::m-aouun.
Konareny ®
Hopsolmact nc}uumam@mwnﬂ
Enactuny

Jlamininy R g/

o p:ultvb Perusyaoum

Epurpowny




B mnyHkTari Mi€JOIIHOI TKAHMHHM JHTHHH O POKIB
BUSAABJIAKTHCH  KIITHHH, B  HAKHX Yy  Ipoueci
A epeHLIilOBAHHA 6I00y8acmbCA NIKHO3 I 6UOANICHHA A0DA.
Ha3BiTh BHJ reMomnoesy, AJas SKOI0 XapaKTepHi JaHi
MOP(OJIOrIYHI 3MIHH.

Epmipolaac

*EpUTpOIUTONOEC3 ' ,wg
POMOOIIMTOIIOE3 wm. o
[ panynomuromnoes ®
Jlimdponuronoes —
B, SN

MoHonuTOI10€3 b @ -

lloﬂl;ﬁ-l'?@l! Perusvaoys

Epwrpowny




IIpH ricToJIOriYHOMY AOCTIAKEHHI 0ioNTAaTa YePBOHOIO
KiCTKOBOI'0 MO3KY BHMSIBJICHI KJImuHu
cpanyioyumaprno2o  paody. Braxitb, AKI  3MIHU
gi00Oysarwwmuvcsa 3 A0pom NPUH AUGEpPEeHIIIOBAHHI IHUX
KJIITHH.

*CerMeHTaI g

[ omimmoimu3arns
ITikHO3

Enykiearns
30UIBIICHHS PO3MIPIB

saepui rp

Cermenro FpANyAOUMTM
Gaoftmndl  welitpodLiemil  conmisodiIb I



Ha eJICKTPOHHIN MikpodoTorpadii YEePBOHOI0
KiCTKOBOI'0 MO3KY BH3HAYAETLCHA Me2akapioyum, B
nepupepuaHin YaCTUHI UATOILJIA3MHU AKOI'0
BUSAABJIAKTLCH  Jdemapkayiuni  kKaunaiu. SIKy poJb
BIAICPAOTH AaHI CTPYKTYpPH?

Y TBOpEHHS TPOMOOIIUTIB
30UIBIICHHS MJIOIII ITOBEPXH1 KIIITHUH
30UIBIICHHS K1JIbKOCT1 1I0HHUX KaHAJIB
JI11eHHS KJIITHH

PyiiHyBaHHS KJIITHH




Y Jwneud, SIKI npoxcuearomv y 2IPCbKIU MICUEBOCHIL,
CIIOCTEPIra€TbC NIOGUULCHHA 6MICHY epUmMPOUUmIEe B
KpPoOBI, 10 MOKe OyTM OOYMOBJICHO IIiJABMINECHHAM
BUPOOKH Y HUPKAX: T

I'unokcus /_\
N "

PUTPOIIOCTHHY

itamigy D 3 —
[IpocTarmanguHiB \ .o > o =
PeHiny 08, =

TMosbinenne NPOAYKIHE SPHTPOLHTOB

YpokiHaszu



CnoAy4YHIi TKOHUHMU




BHaCHiI0K KOHTAKTY HA BUPOOHUITBI 31 CIIOJIYKAMH XPOMY
y KIHKM BUHUKHYB aiepiunuil oepmamum 000X pyk. HAKi
KJIITUHA HIKIPM NEPeBaXHO B3sJIM y4acThb Yy peaJizanil
IIHOI0 3aXBOPIOBAHHSA?

*TkaHnuHH1 0a30(p1IH
[11a3MaTyH1 KIIITUHU
akpodaru
Heritpodiau
JlimpoutH




B opranism JwauHu éeéeoerno rcuegy eaxkyumny. IiaBHUIEeHHS
AKTHBHOCTI SKHX KJITHH CHOJYYHOI TKAHWHU MOXKHA
OYiKyBaTH?

*T1na3mMoLuTIB Ta JTIM(POLIUTIB

Makpodaris 1 p10po0acTiB
[TirMeHTOIUTIB 1 IEPULIUTIB a’fﬁ {@r "k
JVTMOLMUTIB 1 AABEHTULIMHUX KJITITUH ™= //\ i
D10po0OnacTiB 1 7Ja0POLUTIB NN TN
AT
el w\:@,?o r</ﬁ s
A



IIpy BUBYEHI 3MHBY 3 PAHHM XBOPOIO i3 TOCTPUM PAHbOBHUM
[POEeCOM IOMUIKH BMAIBJICHO BEJIUKY KUIBKICTb KJIIMUH
HEenpasuibHOi 6UMAZHYMOL popmu, 3 WIAbLHUM AOPOM, Y
0a30(iabHIN HUATOILIA3MI AKX MICTUTBCS 0azamo i30com,
pazocom, ninoyumosnux nyxupyie. 1llo ne 3a KIiTuHn?

* .. FE A
akpodard CIIoJy4YHOI TKAaHUHN =X “
10po0ITacTH (
D10ponuTH

TkaHuHHI 6a30}iau



Ilix BmiMBOM (akTOpPiB 30BHINIHHOIO CEPeIOBHINA B
OpPraHizMi JIOAUHU YTBOPHKTHLCA PaKoBi KJITHHM . JKi 3
HUKYE HABEACHUX KJIIMUH 30IUCHIOIOMb BPOMUNYXITUHHUU
3axucm?

*JIimp oyt
TpomOoMTH
Eputportu
CUPOLIUTH
Emiremonuru




Y KpoBl IHQPEKIIXHOTO0 XBOPOIr0 BUABJICHO MaAly KLIbKICHLD
cneyu@iunux anmumii. OyHKIIA AKX KJIITHH CIOJY4YHOI
TKAHUHH NPUTrHiYeHa?

*T1nazmMaTu4HNIX
JlimdponuTiB
Maxkpodaris
EUTPO(PLILHUX I'PAHYJIOLUTIB
JIabponuTis




Ilicasa paglamiiHOro OIPOMIHEHHSI Y XBOPOIO 3pyUHOBAHI
cmoeoOypoel Kiaimunu Kpoei. BiTHOBJIEHHS AKHX KJIITHH
IIYXKOI  BOJIOKHHCTOI  CIOJYYHOI  TKAHUHM  Oyde
MOPYILEHUM ?

*Makpodaru
[[iIrMeHTH1 KIITUHU
ITUATIOIUTH
Ilepuniutu
®10poobaacTu




3anajieHHs XapaKTEePHU3YyEThCA PO3LIMPEHHAM
KPOBOHOCHMX KanlIApiB Ha JAUIAHII HIOMIKOAMXKEHHS,
3MEHIICHHAM KPOBOOOIrYy, MIOBUULECHHAM NPOHUKIAUBOCHIL
cmiHnku cyoun. SIKHM 3 KJIITHH HaBEAEHHUX HHUKYE,
HAJIE’KUTH FOJIOBHA POJIb B IIbOM

*TkaHMHHUM 0a30(11am
10po0acTaM

I [mazmorimtam

Eo3nHOo(11am

Makpodaram




Ilicis mepeHeceHOro XiMiYHOr0O OmiKy CTPaBOXOAY
HACTYIIMJIO  JIOKAJIbHE  HMOro  3BYKEHHS  BHACJIIAOK
YITBOpPeHHA pyousa. ki kaimunu NyxXKol CIOJTYYHOL
TKAHUHH Oepympb yUacmo 6 ymeopeHHi pyouie?

*3pun cremiaim3oBaHl (p10po0oIacTu

FOH1 Manocnemani3oBaHdl Gpi10poodaacTu
10pOLUTH

Miod10pooaacTu

®d10pokIacTu




Y PpO3BUTKY KJIIHIYHMX NPOSIBIB aJjieprii NPoOBiAHY PoJib
Bigirpae cicmamin. SIKMMH KJIITHHAMHA BiH BUPOOJISIETHCS?

*Ty4HUMH KJIITUHAMUA

T- mMmdpouuTamu

Makpodaramu

B- mim@onuramMm
J1a3MOLIUTAMHA




B cyn1oBo-MeanyHIN eKCNepPTH3] ITHPOKO BUKOPUCTOBYETHCH
METOA AAKTWJIOCKOMNIlI, AKHM 3aCHOBAHUM HA TOMY, IO
COCOUKOGUU wiap oepmu BU3ZHAYAE CTPOro iHAMBIAYaJbHUM
MAJIIOHOK HA MOBEPXHi IIKIPU. SIka TKAHUHA YTBOPIOE LEeH
IIap AepMu~?

*Tlyxka BoJIOKHHCTa Heo(hOpMIICHA CIIOJIyYHA YaCTHHA
1IIbHA O(DOPMJICHA CIIOJYYHA TKAaHWHA

[I{11pHA HEO(OpMIIEHA CIIOJIyYHA TKAHWHA

PeTukyiisipHa TKaHMHA

JKrpoBa TKaHMHA




Ha ricrosorivHomMy mpenapari y CHOJYYHIM TKAaHUHI
3HAMIEHO BeJHKI KJIITHHHM, 3aN0BHEHI 0Oa3o¢iivHoro
MEMaxpomamuiHoIo 3ePHUCMICIO, riCTOXIMIYHO
BCTAHOBJIEHO, 1[0 I'PAHYJIH MICTATb 2enapun ma 2ICHAMIH.
SIKi KJIITHHA HAHOLILII IMOBIPHO 3HAN/I€HO B penapari?
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i0po0acTu N "?5 @ ' Q\}‘

Maxkpodaru vooER g cﬂ:’ USSP
[TxazmormTu s | f‘ v

A TUIOLUTH : AT i N .



B mkipy morpanuiio 4yyskepigHe TLIO0, siKe i MPHU3BEJO 10
3anaJieHHs. AK1 kaimunu CNOJYYHOI TKAHUHU NPUUMAKOTH
Y4acTh B peaKkuii wKipu Ha uyicepione mino?

*Henrpoduin, makpodaru, p10podnactu
Makpodaru
MenanonuTu
1ITOITUTHU
AJBEHTHINITHI KJIITUHU




IIoc/1a0leHHA KPOBONOCTAYAHHS OpPraHy o00yMOBJIIO€
PO3BUTOK TiNMOKCIl, a BOHA  aKmueizye  (QyHKUiIO
giopoonacmie. O0’€M AKUX e€JIEMEHTIB HAPOINYETHCH B M
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*MIKKIITUHHOI PEYOBUHU

CyauH MIKpOLUPKYJISITOPHOTO pycJia
€pPBOBHX CJICMCHTIB

[TapeHX1IMaTO3HMX €JIEMEHTIB OpraHy

JlimparnyHuX CyauH



Ilpu 3axuBieHl paHu B o0gacTi JaedeKTy TKAHUH
PO3BUBAECTbCH  CHOJNYYHOMKAHUHHUU  pyOeus. SIKI
KJITUHHU 320e311e4yI0Th JaHUH npouec?

*®d10pooIacTu
akpodaru
d10ponuTH
Ty4H1 KINITHHU
MenadoiuTu




Y  pesyabrari  iHapkTy  Miokapaa  Big0OyJocs
NOWIKOOJMCCHHA  OUIAHKU  cepueeoco  m'aza,  fAKe
CYNPOBOIKYETHCHA MACOBOIO 3ard0e/IJII0 KAPIOMIOIUTIB.
SKi KJIITHHHI ejleMeHTH 3a0e3neyarb 3aAMIWIECHHS
Yymeopenozo oeghexny B CTPYKTYPI Miokapaa?

10po0acTu
10CaTEIITOIIUTH
Emiremonuru
Kapmiomionuru
HenocMmyroBaH1 M1I0IIMTH




Y mnamieHTa 3 iarHo30M:. HHPKOBAa HEJAOCTATHICTbD,
BHUSIBJICHO Pi3Ke 3HHKEHHSI BMICTY HATPil0 B CHPOBATIII
kKpoBl. Cnocrepiralorbcst O0Jigl  Nyxki HaOpsKH
00/IMuusi, sAKi 3'ABIAIOTBCHA 3paHKy. BusHaure
PEYOBHHY, IO 6X00UMb 00 MINCKIAIMUHHO20 MAMPUKCY
CROJIYYHOI MKAHUHU ma 38'a3ye 1oHu Hampio, AKI
HAJAXOASATH i3 KPOBOHOCHOI'O pycJa.
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IIpy mapoaoHTO3i BIAOYBAETHCA AECTPYKIIA OLIKOBHUX Ta
[MOJIiCAXAaPUMAHUX KOMIIOHEHTIB CIOJYYHOI TKAHMHH.
KM 3 HaBeJdeHMX 6ml<w exobumb 00 cwmdy CROJIYYHOI
MKAHUHU?

*Konaren
AJLOyMIH
AHTATPUIICUH
[{epynonna3miH
Tpaucdepun

’
4 P
HporxonareH TpomnokoiiareH s ITpotodicpunu
4




XpoHiyHe 3anmajieHHss TKAHUMH $SICEH 3aBepLIMJIOoCcH
HAAMIPHUM pPO3POCMAHHAM 60J10KOH CHOJIYUYHOI MKAHUHU.
SKiI KJIITHHHI eJIeMEHTHM BIAIrpajd B HbOMY MpoIeci
IPOBIAHY POJIb?

*M10podnacTu
10pOLIUTH
Maxkpodaru
Octeobnactu
OcTeoKiacTu




Ilix yac TpeHyBaHHA Yy CHOPTCMEHa O0yJia TPaBMOBaHA
HUKHA KiHIIBKA. JIikap TpaBMaTo0/10I BCTAHOBUB JAIarHO3:
po3pue cyxoxcuixka. 1o fIKOro TUMY CHOJYYHOI TKAHUHHU
HAJIESKUTh CYXO0:KHJIOK? __cxoxwunna

*1{utbHOT 0(OPMIICHOI BOJIOKHUCTO1 TKAHUHHU
1JIbHO1 HEO()OPMIIEHO1 BOJTOKHUCTOI TKAHUHU
YXKOI BOJIOKHUCTOI CITOJIyYHOI TKAaHUHU
PeTukyiisspHOi TKAaHUHU
XpsII0BOI TKAHUHHU




Ha npenapari Ma3Ky 4epBOHOI'0 KiCTKOBOI'0 MO3KY JIKOAMHHU
cepel KIITHMH  MI€JOIIHOIO psaay Ta  aaMIIONMTIB
3YCTPIYAKTBCA KaimuHu 3ipuacmoi popmu 3 oKcupiivhomw
UUMONIA3MON), AKI KOHMAKMYIOMmMb C80iMU GIOPOCHKAMU.
JKi e KIiTuaun?

*PeTHKyIISIpH1
10po0IacTu
Makpodaru
JIeHApUTH1 KIIITHHU
OctreonuTH




B npemapari CcmoJy4Hol TKAHMHHM JIepMH  IUKIPH,
3a0apBiaeHomMy cyganom - III 1 reMaroKCUJIiHOM,
BUABJISIOTHCA CKYIIYCHHS GeIUKUX 0A2AMOKYMHUX KIIMUH,
AKI 3aghapoosyromuca ¢ nomapanuesuu koaip. Aopa maromo
cniaowieny gopmy, 3miwieni Hna nepudpepiro. SAka e
TKaAaHUHA?

1712 >KHpOBa TKAaHWHA | A
Bypa sxupoBa TKaHUHA Ve P a W
PeTtukyisapHa Criojy4yHa TKaHUHa | (o ey
[ianigoBa XpsIl0Ba TKAHUHA ’ ‘
[InacTuHYacTa KICTKOBA TKAaHWHA i WP




Crajgacd TpaBMa WIKIPHM 3 NOWKOMMKEHHAM CIMYamozo
wapy oepmu. 3a PaxyHOK JiSJIBHOCTI SAKHMX KJITHH
CTAaHeTbhCH pereHepaiisa Hboro mapy?

dibpobnact

*PD10po0OnacTIB
Makpodarin
JIim¢poOmacTiB
KaHUHHMX 0a30(111B
[I1a3MaTuyHUX KIITHH




Ilicasa JIKyBaHHI MOIIKOIKEHOI'0 aXLIOBOI0 CYXOKMJIKY Y
XBOPOro BigHOBMJAcCH UHOro @QyHkumig. SAxuM muIssxom
BIAOYJIACS pezenepauis cyxXoxcuiKy?

*CHHTE3Yy KOJIar€HOBHX BOJIOKOH
CuHTE3Y T1aJI1HOBOI'O XPSIIILY
YTBOPEHHS KUPOBOI TKAHUHHU

MHTE3Y BOJOKHHUCTOTO XPSIILY
3aM1HH PO3PHUBY M’ I30BOK0 TKAHWUHOIO




Big0yiaacsas TpaBMa IIKIPA 3 HOWKOOMCEHHAM
cimuyacmozo wapy. 3a PaxXyHOK OiA/IbHOCHI AK020
oughepony KJIITHH Big0yaeTbCst pereHepamﬂ JTAHOI0
mapy? |

®10p00IaCTUYHOTO
MakpodariaHoro
JIim¢poOmacTuaHOrO
HelipobnacTuyHOTO
EpuTpo0i1acTH4HOTO




XpALLOBI TKAOHUHMU




IIpu kiaiHivHOMY 00cTe:KeHHI nmanieHTa /0 poKiB BUSIBJIEHO
IMOPYIUEHHS PYXOBUX (PYHKIIH, IO IOB'SI3aHO 3 BIKOBUMMU
3MIHamu Y 2ianinoeomy xpauii. SIKi BIKOBi 3MiHH BUKJIMKAJIH
00MeKeHHSsI PYXiB y cyrio0ax?

*BiaknagaHHs COJeH KaJablll0 B MDKKIITHHHIN PEYOBHHI
30UIBIICHHS KUILKOCTI 130T€HHUX TPyl

UIBIICHHS KUIBKOCT1 XPSAIIOBHUX KIITHH

IloTOBILIECHHA OXPACTA

30UIBIICHHS I'APO(IIILHOCTI OCHOBHOI1 gerBHHH

. Hanxpsmoiauila
2 30HaA MOJIOIOTO

-\ Xpsama

=r4 3o0Ha 3peIoro
Xpsiia



Y XBOporo 3 TSHKKOW TPAaBMOI BEpPXHbOI KIiHIIBKH
CIIOCTEPIraeThCd  MOPYIUNEHHHA  NpPoLeciB  pereHepaiii
XPSAIIOBOI TKAHUHU BHACJIII0K MOIIKOAKEHHSA
Manoougpepenuiiiosanux KalmuH Xpaui06020 oudgepony. Ski
KJIITHHH 323HAJH YIIKOMKEHHHA ?

ITHHY BHYTPIIIHBOTO APy OXPSACTS
JTITUHHU 30BHINTHLOTO MIAPY OXPSICTS
KniTuHY y CKIIaJl 130r€HHUX IPYIL
KaiTrHM 30HK MOJIOAOTO Xpslia
Knituay, 110 HaAXO0aS9Th 3 KPOBOHOCHMX CYIHH
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CTyleHTy 3alponoHOBaHO ABa npenapara. Ha nmepiuomy -
enacmuunuuil xpaw; (3adapBjeHnii OpceiHOM), HA APYromMy
- 2ianinoeun (3a0apBJIeHNH reMaTOKCHJIIHOM-e03uHOM). 3a
SIKHMH 03HAKAMM IX MOKHA Bilpi3HUTH?

*3a HasABHICTIO €JaCTUYHHUX BOJIOKOH
3a HasIBHICTIO 130T€HHUX I'PYII KJIITHH

a HasIBHICTIO 30HHA MOJIOAOIO XpAIia
3a HasIBHICTIO OXPSCTS




Ha ricrojoriyHomMy mnpemnapari XpsioBol TKAaHUHU
BUABJISAKTLCA [302¢HHI 2pynu  Kialmun. $IKI KJIITHHH €
[MOYATKOBMMH B YTBOPE€HHI IIUX I'PyII?

*Xonapouutu | Tumy

XoHApoOIacTu

[ IpexoHapoOIacTu
onapouuTu |l Trmmy

Xouapouutu || tamy




Cyriio00Bi xpsiai, ik BiIioMoO, e maromb oxpsacms. SIkui
PiCT IMX XPAIIIB BIIOYBAE€THCA B npouecax pezeHepauii?

* = ~
IHTepCTHHIHHHH KoniHHun cyrnob
ATIO3UIIINHNN
[HImaxom HakmaganHsg
.- v VEEEE - o - CuHosianoHa
A O3HUIIIMHHWHA 1 IHTCPCTUIINHNHU obonouka
€ pearye Cyrnobosuin xpsw

Cyrnobosa cymka
CuHosiansHa piguHa

Hagxonocyrnobogi
TKaHUHW




B npenapari AlarHOCTYETbCH TKAHUHA, B SAKIM KJIITHHHU
PO3MIIIYIOTLCA HO O0OuUHYl ma i302pynamu, a B
MUKKJIITUHHIA PEYOBUHI He 6UOHO 80IOKHUCHMUX CHIPDYKIYP.
Slka TKAHMHA NMPHUCYTHA B Mpenapari?

*T'1am1HOBA XPSIIOBAa TKAHMHA
[ magka M’ s130Ba TKAHWHA

miTemajbHa TKAaHWHA
BoJIOKHHCTa XpsAIIOBa TKAHUHA
KicTkoBa TkKaHMHA




Ilpu aprpuTax crnocrepiraerbcs posJjaa (pyHKUil KOB3aHHA
cy2in0006ux nogepxons. SIka TKAHMHA YIIKOAXKYEThCS?

*T'1am1HOBA XPSIIOBAa TKAHWHA
Ilyxka criosyyHa TKaHUHA
KicTkoBa TKaHHWHA
KonareHoBO-BOJIOKHHUCTA XPSAIIOBA TKAHUHA
CTUKYJISIpHA TKAHUHA




Ipu eKCIIEPUMEHTAJIbHOMY HOCIIIKEeHHI
XOHAPOTrICTOreHe3y OyJ10  yuKoO0sceno CKJ1epOmoOM.
JIndepeHUilOBaHHA AKUX KJIITHUH 0YyJI0O MOPYIIEHO 3a IHUX
yMOB?

Chondroblast

*XOoHAp0o0IaCTIB L o
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| magkux mM10IUTIB =
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100J1aCTI1B >
®10po0OIacTIB G
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EmaepMo1uTIB ©
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Matrix Chondrocytes



Y npenapari CHOJYYHOI TKAHUHM, 320apBJCHOMY
reMaTOKCHJIIHOM-€03MHOM,  CIIOCTEPIraloThesl  I1302enHl
2pynu KaimuH, OmoueHi 0a30()lioHo0 MINCKIIMUHHOIO
peuosunorw. Bonoknucmi cmpykmypu ne euneneni. sSika ue
CIIOJIYyYHA TKAHUHA?

*T'1amHOBa XpsIIOBa
1JIbHA BOJIOKHUCTA
[lyxka BOJIOKHHUCTA
[I;macTmHYacTa K1ICTKOBA
EnactiuuHa xpsmnioBa




Y Jwoaed MOXWJIOro BIKY 4YacTo 3’ ABJAITHLCHA CKApPru Ha
OlJIb B Cyri100ax, AKUMA MOKe OyTH NMOB’A3AaHUM 3 BIKOBUMM
3MIHAMHA TKAHMHHU, 10 BKPHUBAE Cy2100061 nogepxni. sIka
TKAHUHA IX BKPUBA€?

*T'1a11HOBHM XPSIII]

EmremansHa
JTACTUYHUM XPAIILL

KicTkoBa

BiacHe criony4Ha




KicTKOBI TKQHUHMU




IIpu aHaJi3i peHTreHOrpaMHu XBOPOI0 JIiKap 3BepPHYB yBary
HA JIOKAIbHE PO3CMOKMYBAHHA MEEPOUxX MKAHUH OKPeMuUux
Kicmok. 3 MiABUIICHOK AKTUBHICTIO AKMX KJIITHH MOKYTh
OyTH noB'sizaHi 1i 3MiHH?

*(OcTeoKIIacTu
XoHa0071acTH
CTEOLIUTHU
OcTteobnactu
XoHApoOIacTu




Y xBoporo susenena pe3opouia (po3cmMoKmyeanns) Kicmok.
3 MOIABHUIIECHOI0 AKTHUBHICTIO fAKHX KJIITHH KICKOBOI
TKAHUHHU 1€ OB’ A3aHO0?

*(CTEOKIIACTIB

OcTeo0J1acTIB Ta OCTECOKJIACTIB
OcTeonnTIB Ta OCTEO0IIACTIB
CTe00JIacCTIB

OcCTeonuTIB




Y poOiTHMKAa mmiANPHEMCTBA, HA SKOMY BHPOOJISAIOTH
CIIOJIYKHM BaHaAisA, BMABJEHA nioeuuieHa ocugpikayis,
BHACJIAOK 30lJbIIEHHA BMICTY KaJbLil0 Y KICTKOBIA

TKAHUHI. 3 [JISJIBHICTIO SAKHX KJIITHH 1€ MoOXe O0yTH
MoB’A3aHO?

*(OcTeo0J1acTIB
CTEOIINTIB
OcTeokiacTiB
XOHAPOIIMTIB
®10po0OIacTIB




Y cxiadaai  KICTKOBOI TKAHMHH BUSBJEHO 6e€l1UKI
Oazamosaoepui KiaimuHu 3 @iOpocmkamu, SIKI MicmAamb
YucieHul aizocomu. SIKy Ha3By MAaKOTh i KJIITUHH?

€OKJIaCTH

aImBCTOBOYPOB1 OCTEOTC€HHI KJIIITUHU
€3C€HXIMaJIbH1 KIITHHHU
XOHAPOLIUTH

XoHApOoOIacTH




B ricronpemapari npeacTraBjJieHa TKAaHWHA, IO
MiCTHTh KJITHHHM, fIKi mo30aBjieHi BiIpoOCTKiB, |
Mawms RO O0€eKLlbKa o0ecamkKié s0ep, a oaHa 3
[OBEPXOHb KJIITHUHH MAa€ 2oghposany 30ny, 4yepe3 AKY
BIAOYBAETHCA cCeKkpeuisns lOpoaimudHux epmenmis.
Slka TKAaHMHA NPEACTABJIEHA B Ipenapari?

/ //

XpAIoBa
Emremannua
HepBoBa
M’sg30Ba




Y XBOpol NmOXmwjioro BIKy B:xke 4 pa3d TpamisaBCs
[epejioM KICTOK BepPXHbOI KIHUWIBKM. 3 nideuuieHHAM
MICKOCHI AKOI peuoeunHu TOB'SA3aHE NIOBUUIEHHAA
KpuxKocmi KiCmok 'y TaKomy Bii?

OpPTraHIYHHUX PEYOBUH
OJIH

OpraH14HHUX PEYOBHUH

M1KXKIIITUHHOL P1IUHA

CII0JIy4HO1 p€YOBHHHU




B ricrosorivHoMy mpenapari TpyoyacToi KiCTKA HA Micui
3J1aMy BHUABJIAIOTHCH O3HAKHU pPEeeHAPAmopHOo20 Hpouecy
(M030J1b). SIka TKAHUHA (POPMYE IO CTPYKTYPY?

*I'pyOOBOJIOKHHCTA KICTKOBA
Ilyxka cioimyuyna
PerukyisipHa

miTealbHa
[lnacThHYacTa KICTKOBA




Y xjgom4yuka 3 TPaAaBMATHYHHUM VIIKOIKEHHSIM BEPXHbOI
KIHHIBKH BHUABJIEHHHA IepejioM ILIEYOBOI KICTKH. 3a
PAXYHOK SIKOI CTPYKTYpPH Oyae eiooyeamucy penapamuéHd
pezenepauina Kicmxu?

*OkicTy

Jiad13

[TTap 30BHIIIHIX Fr€HEPaAIbHUX IIIACTHHOK
[Ilap BHYTpILIHIX T'eHEpATbHUX MIACTUHOK - |

Di6po3HHit
Iap OKIiCTA S OCTeOLHT

| B JIaKyHi
\ \

. ; - ¢/‘
Kamo6ianpHuit f

map OKICTA P~ “,““j



Ilpy HempsiMmoMy ricTOreHe3l KICTKOBOI  TKAHMHH
TpyOoUacTux KicTok MK enidgizapauM Ta gladgizapHuM
IIEHTPAMH OKOCTEHIHHSI YTBOPIOETLCS MIACHMUHKA, U0 6
nooanvuwiomy 3aobeneuye picm Kicmoxk y 006xycuny. Sk

HA3MBAETHCA LS CTPYKTYpa? R
TaemidIl3apHa IJIacTHHKA rand 22
ICTKOBA MaH>KETKa § Sslmane
KicTkoBa muacTuHka jick ot s e cF QRS
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Ha penTreHorpami razy BUAHO BCi mpu uacmunu mazoeoi
KicmKu, BiIOKpeMJICHI wupokumu npomiyckamu, 1o
BIANOBIAAOTb HEGUOUMOMY HA PEHM2EeHOZPaAMax Xpauiy.

IIpo AKuil BiK Cy0'€KTAa MOXKHA TOBOPUTH ?
* 1o 16 pokiB +< : “’*‘
0 40 pOK}B . A
J1o 36 poKiB DY A :F
- ! / WY |
Jlo 46 poxkiB : /8 }g, fi"
" B N 0 ,',:“}\l\; 15 ’
J1o 50 pokiB | W J,




Y gnpoueci 3BaNHYBAHHA MDKKJIITHHHOI PEYOBUHH
KiCTKOBOI TKAHMHH B3I0BXK KOJAT€HOBHMX BOJOKOH
glOKI@a0aromouca  Kpucmanu  2iopokcuanamumy. Jlas
peaJjizanii ObOro mnpouecy HeoOXiIHA NPHUCYTHICTH Y
MUKKJIITUHHIA  PEYOBMHI  J1yocHOl  (pochamaszu. SIka
KJITUHA NPOAYKYE ueil pepmeHT?

OcTteobmact
OcTeonut
OcTeokiacTt
XoHApOoOIaCT
XOHAPOLIUT




Y HOBOHAPOIKEHOIO XJI0MYHMKA (10-mniB)
CIIOCTEPIralTbCsd  YHUCJIEHHI  dehekmu  po36umkKy
ckenema. 1lopynmieHHS PO3BUTKY SIKOI0 eMOPIOHAJIBHOIO
3a4aTKAa HAMOLJIbII BipOriIHO NMPU3BEJI0 10 BUHUKHEHHSA
HAHOI MATOJIONiI?

*MezenximMu
Mioroma
Jlepmaroma
Extonepmu
EHTOREpMHU




M’'s30Bi TKQHUHU




Jlo TpaBMATOJIOTIYHOI0 NYHKTY [Jd0CTABJEHO XBOPOIo 3
MOIIKOIKEHHAM M'fI3IB HUKHIX KIHIIBOK. 32 paAaXYHOK SAKHMX
KJIITHH MOXJIUBA penapamuenHa pecenepauia m'azoeux
80J10KOH 1 8I0HO6/1eHHA (PYyHKUIT M 23167

*KTHH-M10CaTeN10IUTIB
Mio0sacTiB

10(p10po0OIaCTIB
d10po0OHaCTIB
MioemTemanbHuX KITAH




IIpy  J0CAIKeHHI MONMEPEeYHO-CMYracroro M'si30BOro
BOJIOKHA IICJIsI MeEXaHIYHOI TPaBMH CIOCTEPIracTbCcs
PYHMHYBAHHA moecmux miogpinamenmie. Jle 0OyayTh
JIOKAJIi3yBAaTHCh MATOJIOTTYHI 3MiHH?

*B nucky A Sarcomere

B awncky | s - -
IIOJIOBHHI1 JUCKY A

B nucky A ta B qucKy | - -

B mos1oBuHI ITHUCKY | /‘Jhlck filame nts

Thin Filaments

AN

H H zone H
H
| band A band | band



Ilix [al€r0 HeraTMBHUX YHMHHHUKIB [IOBKULIA HOpyUieHA
pynkuia miocamenimouumie. IMiHY AKOI (PYHKIIII BCHOIO
M’SI30BOI'0 BOJIOKHA CJIiJI 0O4iKyBAaTH B JJAHOMY BHIIAJIKY ?

*PereHepaliiss M’ s130BOr0 BOJIOKHA
CKOpOYEHHS M S130BOTO BOJIOKHA
Tpodika M’s130BOro BOIOKHA

1IBUIICHHS CKOPOTIIMBOI'O TEPMOICHE3Y
SHUKCHHS CKOPOTIIMBOI'O TEPMOTECHE3Y




Ha ricrojiorivHoMy npenapari B CKJaAl BHIO0BKEHOI
CTPYKTYPH, O00OMeHceHoi naazmonemor, no nepughepii
PO3MAniOBani YUCIACHHI A0pa, a4 6 UUMONIA3MI HAAGHA
nonepeuna nocmyzosanicms. SIka ue crpykrypa?

*Mlocummiact
[mankuii MIOIIUT
apaloMIOIHT
KojareHoBe BOJIOKHO
CunnurloTpodoobmacT




KiHneBl BIIILIM ANOKPUHOBHMX IOTOBHUX 3a/103 MICTATDH
MmioenimeniaivHi Kaimunu. SIka PyHKIiA HUX KJIITHH?

*CKOpOT/IHBa
CekpeTopHa
3axucHa
PereneparopHa
IATPUMYIOYa

Caveoli
(a) Relaxed smooth muscie cell




B ricrosiorivHOMy mnpenapari npeacraBjieHa TKAHMHA,
OCHOBHOI0 CTPYKTYPHOK OAHUHMIICIO SIKOI € G0JIOKHO, SIKE
CKIANAECTLCA 13 cumniaacma 1 cameaimouyumie, GKPUMuUX
CRUIbBHOW 0a3a1bHO MmemOpanor. Jlasag KOl TKAHHUHH
XapakKTepHa JaHa CTPYKTypa?

*CKeJIETHOI NONEePECYHO-IOCMYTOBAHOI M SI30BO1 TKAHUHU
aJIKO1 M SI30BO1 TKAHUHHU
CepueBoi M's1I30BO1 TKAHWUHU
[1yXKO1 CIIONTYYHOI TKAHUHU  nycleus
. SAE AT Mitochondria Mvofibril
PeTukyiissipHOi TKAaHWUHU \ Y




B ¢a3i ckopouenHs miokapay (cicTon) y capKomjia3mi
KAPIAIOMIONUTIB PI3KO 30L1bMYEMbCA KOHUCHMPAUIa 1OHIE
Kanbyiro. SIKI CTPYKTYpH O0epyTh Y4YacThb Y JA€NMOHYBAaHHI
iOHIB KaJIbLIiI0?

*L - cuctemu —rel

Jl130comu T SRR LR
ndbocomMu

T-cucrema o

Anepus

Thin Filaments




Ha puCyHKY cXeMaTH4HO 300pa’KeHO0 CTPYKTYPHY OJUHMIIIO
MiO(IOPUJI MONIEPEYHO-CMYTACTUX M’ AA3IB — CAPKOMeEP, AKUHA
MICTMTBCS Midc 080Ma CyCiOHIMuU JIHIAMuU L. SIK 3MIHUTHCSH
IPY MAKCUMAJbLHOMY CKOpPO4YeHHi H-30Ha capkomepa?

Sarcomere

ki S e e L < iR it
: i LT Tl R B

*3HHUKaE

He 3MiHIO€TBCS
UIBIIYETHCS B JIBA pa3u

3MEHIITYETHCS B JIBA Pa3u

3aliMae BECb CapKOMED Thin filaments

Z line




Ha ejexkTpoHHIiM MikpodorTorpagdgii KIITHHH, KA MAaE€
NATUUKONROOIOHE A0pO ma 6epemeHonooiony ¢gopmy, y
HUTOIIA3MI CIIOCTEPIra€ThCH Ge/IUKA KLIbKICHLD NPOMIHCHUX
MIKpo@)inamenmig, AKL micmamp OecmiH. 3 SAKOI TKAHMHHU
3p00J1eHO 3pi3?

s130Ba
€pBOBa
EmremanbpHa

Cnony4dHa AN
KpOB (a) Relaxed smooth muscie cell




B yMOBHOMY eKCIIepUMEHTI MOBHICTIO IHI0OBAHO PO3BUTOK
Kaimun mezenximu. IlopyumieHHsI PO3BUTKY SIKOI M $130BOI
TKAHUHHU NIPH bOMY Oyle CIIOCTEPIraTuch?

*I magkoi M SI30BO1 TKAHUHU
M 430B01 TKAHWHU HEUPATIBHOI'O MOXOIXKEHHS
M s130B0O1 TKAaHWHU €IT11JIePMaJIbHOTO IMOXOIKCHHS
EpLEBOI M 130BO1 TKAHUHHU
CKeJIETHOI M S130BO1 TKAHWUHU

Caveoll

. (a) Relaxed smooth muscle cell




Ha mikponpenapari miaiiesjenHol CJMHHOL 321034 HABKOJI0
KiHUYeeux @i00inie 1 GUBIOHUX NPOMOK PO3PIZHAEMO
KOWUKONOOIOHI KIMUHU, AK] OXOILIIOITH OCHOBU CEPOILIUTIB
i Ha3UBaAWTLCA Mmioenimenioyumu. Jlo SAKOI TKAHUHHU
HAJIEXKATH IIi KIITHHH?

1TeI1ajIbHa
HepBosa \,___ -
Croay4Ha 31 CHeliaIbHUMU BIACTUBOCTAMU S
Ilyxka BOJIOKHHCTA CIIOJIy4YHA



JlJasg  1mOCMYIrOBaHOI  CKelemHOoi  M’A30601  MKAHUHU
XapaKTepHIi BCi nepepaxoBaHi 03HAKU, KPIM

*KmTrHHaA OymoBa

34aTHICTh 10 CKOPOYCHHS

HagBHicTh KIIITUH caTENITIB

HasBHICT MOTOPHMX OJISIIIOK

asBHICTbH IIPOILIAPKIB CIIOJYYHOI TKAHUHU

Nucleus

Sarcolemma

Mitochondria Myofibril




B npemapari MIMIYHOI MYCKYJAaTypH BHUABJIAKTHCH
miocumniaacmu. SIka ne M’s130Ba TKAHUHA?

*TlonepeyHo-1mocMyroBaHa
M’s30Bo-eniTemaibHa

I manka

BicuepanbHa

eplcBa

Nucleus

Sarcolemma

Mitochondria Myofibril




Ilpu TpaBMax cCKeJeTHUX M’A3IB IIpouec pereHepaiii
IOCMYIOBAHOI CKeJIeTHOI TKAHMHHU Bil0YBA€THCHA MOBLILHO.
K1 eJIeMeHTH CKeJIeTHOIO0 M 4308020 60710KHA MPUUMAKOTH
y4acThb B MOT0 pezeHepauii?

*MiocareITONUuTH

[ 'mank1 MionuTH
10€eMmiTe1aIbH1 KIIITUHU

Miod10po0baacTu

MioOmactu




HepBOBAO TKAHUHA




IIpy TpaBMAaTHYHOMY MOMIKOAXKEHHI BEPXHIX KIHIIBOK
MOKJIMBMU PO3BUTOK JereHepanili HEPBOBUX BOJIOKOH, SIKA
CYNIPOBOIKYETHCA  NMOJOMKOK  OCbOBHX  LUJIHHIAPIB,
pPo3maj0oM MIEJIiHY. 3a paxXyHOK SAIKMX HEPBOBHUX CTPYKTYP
BiIOYBA€TbLCHA 6I0H0B/ICHHA MIE/IIHY TIPU PereHepamii?

*HeiiponemonuTiB (I1IBaHIBCEKHX KITITHH)
13aKCOHY

IlepuHeBputy

EHI0OHEBpUTY

ACTpOIIUTIB




Knimunu uymnueux cnuUHHOMO3KOBUX HEPBOBUX 8)3/1i6

BXOAATH 0 CKJIaay pediekTopHux AYr. Jlo AKOro Ty
HEHMPOHIB BOHM BIITHOCATHCS ?

€BIOYHIIIOJISIPHI
YIILTUIIOJISIPHI
birnossipHi
YHIoIsIpHI1
BipHoi1 B1AIIOB1I1 HEMAE




TpaBMaTM4yHe NOINKOIKEHHS HEPBOBMX BOJIOKOH
CYIIPOBOIKYETHCHA IMOJOMKOK OCbOBHUX IHJIIHAPIB,
po3naaoM MiejadiHy. 3a PpaxyHOK SIKHX HEPBOBMX
CTPYKTYP BiAOYBa€TbC BIOHOGIEHHA MIENIHY npU
pezenepauii?

*HeiiponemonuTiB (I1IBaHIBCHKUX KITITHH)
. Oengpnti
EnennmmonuTiB |
[lepunHeBpis
EHI0HEBPIA
ACTpOIIUTIB

AKCOH

Knituuun LLBaHHa

Anopo

Coma




Y neBHUX KJIITHHAX JAOPOCJIOl JIWIWHU HA NPOmA3L
HCUMMA He CRocmepicacmovcsa Mimo3 1 KLUIbKICHUU
emicm /THK 3anumaecmuca nocmiiinum. 1i KIITHHHA:

| newm_:} \ \:jﬂ/
*Heniponu Ry ¥
HIOTEIIIO0 o Z5 - N
M’s130Bi (TaKi) —
Emaepmic !

KpoBOTBOpHI




Ha ricrojorivHoMy rmpemapari mnpeacTaBjieHl TpPH
HEeMPOHMU: NCEeBOOYHINONIAPHUIL, Oinonapuuil ma
myaomunonapruuu. CKUlbKu aKconie MOXKJINBO BU3HAYUTH
B KOKHOI'0 3 BULLICHABEACHUX THUIIIB KJIITUH?

*QnuH . < -
Ba ,
Yorupu s 4 R
YKomroro "'3\5: ~

Tpu




Illguokicms  mpoBedeHHS  30yIKeHHH  HEePBOBHUMH
BOJIOKHAMM CTAHOBHUTDb 120 m/e. SAxkum i3
HUKYCHABEACHUX YUHHUKIG 3a0e3neuye makKky wi8uUOKICHb
IPOBEIEHHA HEPBOBOIO iMNYJIbCy?

Hendpumu

*HasaBHICTE MI€JI1IHOBOT 000JIOHKU |
CIUKUN (PAKTOpP HAAIMHOCTI K':’
Benuka amMIuiiTyaa noTeHIiany il |
Mamui opir Aenoaspu3arii
Benukuii mOTEHIIiall CIIOKOO W

Axconanshul
20pbux

Mieninoea

: \\‘\ / obononxa

82001 HowShif fWarke



YUyTaMBMI HEePBOBUM TaHIVIIM CKJAZAETHCA 3 HEHMPOUMTIB
KyJscTOl (POpPMHU 3 0OHUM BIOPOCHKOM, AKUU HA NEBHIU
810CMAHI 610 NepUKaApiony NOOLIAEMbCA HA AKCOH I 0eHOpUm.
SIk Ha3MBaKTHCA TaKi KJIITHHH?

*TIceBIOyHINOISIPHI
YH O‘HHle binonapHun YHINONAPHWUM
1HOHHpHi HeﬁpOH HeﬁpOH
MyIbTHITONSAPHI NaS ’
. g8 P)
AnosisapH1 | )|
2 j
] |
MynbeTUNnoNApHMIA MNceBaoOYyHINONAPHUA

HeNpOoH HEeWpPOoH



Ha ricrosoriunomMy mnpemnapari CIHMHHOMO3KOBOIO BY3Jja
BHHO, 10 HCEBOOYHINONAPH| Heupouumu omoueH\ wapom
cneyu@lunux Knlmun Heipoznli. BkaxIiTh, Kl 3 HaBeIeHHX
KJITHH € MAHTIHHUMH IJIloOUTAMHA?

*OnirogeHAPOIUTH
ACTpPOLIUTH
MIEHIUMOLIUTH
[IIBaHIBCHKI KJIITUHI
d16pobdmacTu




Ha ejekTpoHHOMIKpOocKkonmiuHIi ¢oTorpadlii monmepeuHoro
3pi3y BOJIOKHA YITKO @I3yanizyiomvca OeKlibKa O0CbOBUX
uuHople 3 mezakconamu. SIke e BOJIOKHO?

OCHLOS! Yunindpy

MEIAKCOM

Knimummd 060NOHKE NEMOUUMa

*HepsoBe Oe3MleiHOBE
PeTI/IKYHHpHe — n" (nedponesouuma, kmmuwu Weanwa)

1 L s
JTACTHYHE Ko ©

HepsoBe MlemiHoBe i

axconiema

KoHmaKm Qeox
= nemouyurmia
—

; ﬂ_ aKconema

Uumonnaima

ROPO NEMOUUIME (MyHKMUPOM NOXAIaHa
NAOWUHE NONEREYNO20 POINNIY)



B yMOBHOMY eKCnepuMeHTI /ii TOKCHYHOI pPEYOBUHH
IOPYINYE MeXaHI3M nepeoaul Hepe0e6oz2o Iimnyabcy. Ska
CTPYKTYpa 3a0e3nmeuy€ BUKOHAHHS TaHOI GYHKIIII?

*Cunarmnc
Hewpoaema
Henpodi10puia
1TOXOHIP1
CyOctanis Hicns




