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BCTYII

be3xpebeTHi TBapuHM € CKIIaI0BO0 Oiocdepu, X pa3om i3 XpeOeTHUMU TBApUHAMU BUBYAE
HayKa 300J0ris (Bix rper. Z0on — tBapuHa Ta 10gos — yuennst). [Tozin 30050111 Ha JBa BEIUKI
po3aimm — 3ooiiorito  6e3xpebeTHHX 1 300JI0TiI0 XpPeOETHUX 3YMOBJICHHWW YHCJICHHICTIO Ta
PI3HOMAHITHICTIO TPEJACTAaBHUKIB TBAPUHHOIO CBITY, CTYIIEHEM BHMBYCHOCTI OKPEMHX TPy 1
cnennivHiCTIO METOAMK iX nochi/pkeHHA. Ponb 0Oe3xpebeTHHUX y NpUpOAl HAA3BHYANHO
pisHomaniTHa. Cepen HHUX € XWXKi, POCIMHOIAHI Ta mnapa3suTu4Hi Qopmu. PisHOMaHITHI
CIOKMBayl OpPraHIYHMX pEIITOK OepyTh AaKTUBHY Yy4yacThb Yy IMpolecax IPYHTOYTBOPEHHS
(HemaTou, JOIIOBI YepBH, KM, KOMaxH) Ta YTHII3alil 3aJUIIKIB OPraHi3MiB y BOJOHMAax.
Oco06nuBe 3HAa4YeHHS JUIS OYMIICHHS BOIM MAalOTh (PUIBTPAaTOPH — TBAapUHH, SIKI BUIYYalOTh
YaCTKHU OPTaHIKH Ta IPiOHUX OPTaHi3MiB i3 BOIM, OUHINAIOYH 11 (TyOKH, KOPAIOBI MOJIIITH, CUISYI
MOJIIXETH, MOXOBaTKH, IUJICUOHOT, BYCOHOT1 pPaKOMOMIOHI, JBOCTYJIKOBI MOJIIOCKH TOIIO).
be3xpebeTHi € 00'eKTOM KUBJICHHS JIFOJIUHU (PaKOMOI10H1, MOIIOCKH ), MPOIYLIEHTAMH KOPUCHHUX
pedoBuH (Mea, BICK, IIOBK, JIAaKA TOINO), 3alHMJIOBAYaMH  KBITKOBHX POCIHH 1
CLIBCHKOTOCTIONAPCHKUX KYyNIbTYp. bararo mnpencraBHuKIB 0Oe3xpebeTHHX — 30yaHHKH a0o
MEPEHOCHUKM HeOe3MeYHUuX 3aXBOPIOBAHb, IIKIJHUKA TBAapUHHUIITBA Ta POCIWHHUIITBA,
KOMIIOHEHTU 00pPOCTaHHS TIPOTEXHIYHUX CIIOPY/I.

3005101151 6€3XpPEOCTHUX € OJIHIEI0 3 OCHOBHHMX JUCHHUIUTIH (DaxXiBIiB-iXTiONOTIB (PUOOBO/IIB).
Bona ciyrye 6a3010 3HaHB PO KOPMOBi 00’ €KTH Ta Mapa3uTiB puO, 1 BOAHOYAC € TPUKIIATHOO
JUCIUILITIHOIO JJIs CIIEIaIICTIB 3 1XTIONOT1i, pUOHUIITBA, 300TEXHIi Ta IHIINUX ranxy3el arpapHoro
KOMILJIEKCY.

Jlana nucruIuiiHa BUBYa€ Mop(oJIorito, aHaTOMiIO, (1310JI0T1I0, KUTTEB] LIUKIIM Ta €KOJIOTIIO
TBapuH (Micrie 1 poiib 0e3Xpe0eTHHX B MPUPOJHUX EKOCHCTeMaxX Ta arpoleHo3ax), ix
CHUCTEMaTHKy Ta MolupeHHs. BoHa € HeoOXigHOK 0a3010 y MOJANbIIOMY BHBYEHHI Ta IpH
PO3po0IIl HAYKOBHMX 3acaj Y pO3BEACHHI, celeKuii pul, a Takoxk y Mpo@uIaKTULI Ta JIIKyBaHHI
apa3suTHUX XBOPOO.

[e#t 301mMT 1151 BUKOHAHHS JJAOOpaTOPHUX pOOIT HAIUIEHUH HA MiABUIIEHHS €(EeKTUBHOCTI
BUBYECHHS 0€3XpeOEeTHUX TBAPHUH Ta 3aCBOEHHS 3HAYHOI KiIbKOCTI iHpopMmarii mig dac

BUKOHAHHA ayAUTOPHUX Ta CaMOCTIHHUX 3aBIaHb.



JIaGoparopna podota Nel

Tema. O3HAMOMIJIEHHS 3 MIKPOCKOIIOM TA METOJHMKOIO POBOTH 3
MIKPOCKOIITYHUMMU OB’€KTAMMU.

Martepiaau Ta o6jgagHaHHA. MikpocKom, O1HOKYJISIp, MiKpOIIpenapaTH.

Buxiani nani 10 podoru. IlltatusHa nyna. s BUBYEeHHs ApiOHMX OO'€KTIB (HANPHUKIIA,
OJHOKJIITHHHHUX TBapHH, SIKHX MOKHA IMOOAYUTH TUIHKU 32 JIOTIOMOTOIO 301JIBIICHHS), a TAKOXK
JUIS JIOCII/PKEHHSI TOHKOi Oy/lOBM TKaHUH 1 OpraHiB OaraTOKIITHHHUX TBAPHUH BIAIOTHCA 3a
JIONIOMOT'OIO JIO ONITUYHUX MPHJIAJIIB — JIyll (py4Ha, ITaTUBHA a00 NpenapyBaibHa, OIHOKYIISIPHA)
1 mikpockona. KokeH ONTHYHHMIA TNpHiaa CKIANAETbCA 3 ONTUYHOI CHCTEMH 1 MEXaHIYHOTO
NpUCTPO0. PydyHa 1 mITaTUBHA JIyHmW CIIYyXaTh JJI1 BUBYCHHsS OO0'€KTIB, SKi HE MOTPEOYIOTh
3aCTOCYBaHHSI BEJMKUX 30UIbILIEHB, U MOMNEepeaHboi poOOTH MPH BUTOTOBIEHHI IpENaparis,
IIpU PO3TJISAaHHI TOTATBHUX MPENapaTiB, PO3WICHYBaHH1 1 pO3TUHI APIOHUX TBAPHH 1 T. 1.

Mikpockon, tioeo 6yodosa i euxopucmants. MIKPOCKOI CKJIQJAa€ThCS 3 TPHOX OCHOBHHX
gacTH. 1 — MeXaHIYHUU OPHCTPid, MO BKJIOYAE B ceOe IITATHUB, NMPEAMETHHUN CTOJIUK,

KpeMayibepa (MaKpOTBHHT), MIKPOMETPUYHHMI TBUHT, TyOyC 1 peBosibBep. HukHS dwacTuHa
IITaTHBAa HAaJa€ MIKPOCKOITY CTIHKICTh, a WOTO KOJOHKA CIYXHTh TPUMadyeM ISl BCiX IHIIMX
qacTHH Tpwiany. [0 KOJOHKH MPUKPITUICHUH MPEAMETHHN CTOJHK, HAa SKOMY PO3TallOBYIOTh
00'eKT BUBYCHHs. PyxoMa IIJJacCTUHKa CTOJMKA MOXE IIepeCyBaTHCS B JBOX B3aEMHO
NEPIEHINKYIIIPHUX HAMpPsMKaX, M0 A€ MOXKIIUBICTD PO3TJISTHYTH Pi3HI IUISIHKH Tpernapary. 2 —
OCBITIIOBAJILHMMA _TPUCTPIH. Y HHOTO BXOAWTH JBOCTOPOHHE J3epKaiblie, miadparma i

KOHZECHCOp. 30Mparoyd MNpPOMEHi, 10 WIyTh BiA JKepeia OCBITICHHS, YBITHYTE I3€pKajo
BiIOMBAE iX y BUIJISAL OUTBII-MEHII BY3bKOI'O Iy4Ka MPOMEHIB, SIKHH 4epe3 OTBip B IEHTPI
CTOJIMKA HAaIpaBIISE€ThCA Ha 00'€KT. 3a 10MTOMOTOI0 AladparMu 3MIHIOETHCS TUIONIA TTOTIEPEUHOTO
nepepizy CBITJIIOBUX MpoMeHiB. YuM MeH1e oTBip JladparMy, TUM MEHIIE NMEPETHH CBITIOBOIO
nmydka. [{luM gocsraeTbesi pi3KicTh 300pakeHHS TpeaMeTa. J[0MaTKOBUM MPUCTPOEM CITYKUTh
KOHJIGHCOp — II€ CHUCTeMa JIiH3, siIka 30Mpae 1 po3Cilo€ CBITIOBI MPOMEHI B MYyYOK 3 MEHIIUM
MOTIEPEYHHUM TIepepi3oM. 3 — ONTUYHA CUCTeMa MIKPOCKOIIa CKIAJAEThCsl 3 OKYJIsApa, 00'eKTHBA 1

TyOyca (TpyOKn), o ix 3B's13ye. OKyJsp y BUIIISII KOPOTKOI MIIIHAPUYHOI TPYOKH BCTABJICHO Y
BEpxHiil 0TBip TyOyca; B TpyOKy OKyjsipa BMOHTOBaHi JiH3U. O0'€KTUB TaKOX CKJIAIAEThCA 3
KIUJIBKOX JIIH3, 1110 BKpy4Y€HI B HWXHIH KiHelb TyOyca. Y HaBYaJIbHOMY MIKPOCKOII HalyacTille
BUKOPUCTOBYIOTHCS JIBa BUJIM 00'€KTHBIB: JIJIsi Mayioro 301abiieHHs (B 10 pasiB) 1 Juisi BEJIMKOTO
36utbmeHHs (B 40 pasiB). [Ipu HeoOXi1HOCTI 3aMiHU 00'€KTHBY KOPUCTYIOTHCSI PEBOJIBLBEPOM.
Poboma 3 mikpockoniunumu npenapamamu. Benuke micue B 1abopaTopHUX poOoTax Mo
300J10T1i Oe3xpe0eTHUX 3aliMae BUBUEHHS MIKPOCKOIIYHHUX IpernapaTiB. 3a3BUuail, Ha 3aHATTAX
BUKOPUCTOBYIOTbCS TOTOBI Ipemapard, iHOAI — CTYIAEHTH poOnaTh iXx cami. BurortoBienHs
npernapariB JOCHTh TpUBaia 1 cKiagHa crpasa. O0'eKTH MiAalOThCs crerianbHiil 06poOi, 1o
CKIIQIA€ThCS 3 PsAY Omepalliid, oAHi€l0 3 sKUX € 3abapBieHHs o0'ekta. [licnsa 3akiHUeHHS
00poOKHM 00'eKT cTae MPO30OPUM 1 YKJIAJA€ThCs HA MpEAMETHE CKJIO B KaHAAChKHH Oaib3zam
(ocoOnuBui BHA cMoiM). Y TakoMy BUIJISAI MpemapaTH MOXYTh 30epiratucs JTOBI1 POKH.
Oco0nMBO CKJIaJHUM € BUTOTOBJEHHS 3pi3iB. BOHM [al0Th MOXIMBICTH O3HAMOMUTHCS 3
TICTOJIOTIYHOO OYJI0OBOIO PI3HUX OpraHiB 1 TKaHUH. KpiM MoCTiiHUX npenapatiB B 1a0opaTopHin
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MPaKTHUIll TOBOAWTHCS BIAABATHUCA W 0 THMYACOBHX IpEMapariB, sIKi BUTOTOBISIOTHCS abo 10
3aHATTS, a00 Bifpa3dy Ha 3aHATTI 1 MICHSA PO3TIAY 00'ekTa JiKBinYyIOThCa. Ha TUMuacoBoMy
npenapati 06'ektu (ApiOHI Mpo30pi TBapUHU a00 YaCTUHH TBApWH) KIAAYTh IPOCTO y BOAY abo
TJIILEPHH.

Ilpasuna euxonanus pobomu. HeoOXimHo N0aiIMBO KOPUCTYBATUCh MIKpPOCKOMOM. SIKIio
BUMHATH HOTO 3 (yTisipa, rmepeHeceHHi abo MepecTaHoBIll 3 OJHOTO MICI Ha 1HIIE HOTO CIif
Oparu 3a pydky mTatuBa. MiKpOCKON CTaBJIATh Ha POOOYMN CTIT PYYKOIO IITATHUBY N0 ceOe;
BCTAHOBHBIIM HAa CTOJII, B MOAAJBIIOMY HOro HE 3PYUIYIOTh 3 MiCls. 3aBISKH LOMY
3a0e3MeYyeThCsl CTANICTh OCBITJICHHS, 1 MIKPOCKON OXOPOHSETHCS BiJi MOMJIMBOIO IaJiHHS,
cTpycy i momoMmku. OcobnuBo n10ailinBo Tpeda MOBOAUTHUCS 3 JIIH3aMH 00'€KTUBIB 1 OKYISPIB; iX
MOYKHAa TPOTHPATH TUIBKH M'SIKOIO IMOJIOTHSHOIO TaHYIpOUYKOI abo 3amiiero. 3a00pOHSETHCA
PO3TBUHYYBATU OKYJSIpU 1 00'€KTHBH, KPYTHTH 0€3 HEOOXiIHOCTI MIKpDOMETPUYHUN TBHUHT. Y
pa3i Oynb-IKHX HEIONIKIB Yy poOOTI MIKpOCKOMA CIIiJl 3BepHYTUCH 110 BHUKiIanada. [Ipuroryiite
HaumnpocTimmii npernapat. st po3risay npernapaty HeoOXiaHOo: 1) TOCTaBUTH MIKPOCKOM TEepe/
co0o0r0 Ha poOOYOMY CTOJII PYUKOIO IITAaTHBA /10 ceOe; 2) o0epTaHHAM PEeBOJIbLBEPA BCTAHOBUTHU
00'ekTUB 3 ManuM 30unbiieHHs (8X), MiAHATH KOHIEHCOP Bropy i BIAKpUTH diadparmy.
O0’exkTUB HEOOX1HO MMOCTABUTU TOYHO IiJl TYOYCOM, MOBEPTAIOYH PEBOJILBEP A0 THUX IMip, TOKU
pyKa He Biguye JIETKHH TOMITOBX 1 3aTPHUMKY PYyXy pEBOJIbBEpa; 3) MUBUTHCA B OKYJSAp 1
OJTHOYACHO 00epTaTH OCBITIIIOBAIILHE J3€pPKal0, TIOKH I10JIE 30py He Oyze sICKpaBo i piIBHOMIPHO
OCBiTJICHE. 3aHA/ATO pi3Ke CBITIIO MOXXKHA MOCIA0UTH 3a JOMOMOTrolo miadparmMu (3aHanTo
SCKpaBe OCBITJICHHS 3aBa)kKae€ pPOOOTI 1 WIKIMBO IS OdYel); 4) TOKIACTH Mpernapar Ha
MpeIMETHUN CTONMK (MOKPUBHUM CKJIOM Bropy!) Tak, mo0 ykiaieHui B mpenapari 00'€KT
3HaXOAMBCSA Oe3mocepeiHb0 T 00'€eKTUBOM; 5) oOOepTaHHSAM MIKPOMETPUYHOTO T'BHHTA
OIYCTUTH TYOYC, 3MEHIIMBIIH BiJCTaHb MK 00'€KTHBOM 1 mpernapaTtoMm 10 1 / 2 cM (CTEeXUTH,
00 00'eKTUB HE TOPKHYBCS MperapaTy, iHakKille MOXXHAa PO3YaBUTH MpernapaT 1 MOIIKOAUTU
00'ekTUB!); 6) IUBUTHUCS B OKYJISP 1 HOBUIBHO MiAHIMATH KPEMaJbepolo TyOycC, MOKU B MOJ1 30py
HE 3'IBUTBHCS UITKE 300pa)KeHHs; 7) JOMOITHCA OOEpPTaHHSIM MIKPOMETPUYHOIO T'BHUHTA OUIBII
TOYHOTO HaBeJeHHS Ha (okyc; 8) mpu TpuUBaJIOMYy BHBUEHHI INpemnapaTry 3akpillUTd HOro Ha
IPEMETHOMY CTOJIMKY 3a JIOTIOMOTOIO KJIEM 1 BUBUATH, TIOBIJILHO MEPECYBAOYHN 32 JJOMTOMOTOIO
TBUHTIB, II0 OOEpPTalOTh CTOJUK. Y TOW K€ uyac, 3Jerka oOepTaTd Hazax 1 BIepes
MIKpPOMETPUYHUN TBUHT, 1100 Kpalle pO3IUBUTHUCA BCIO TOBILY Ipenapaty; 9) mepelTu Bix
MaJioro 30UTBIICHHS Ha BEJMKE, /IS LbOro: MepecyBalodM Ipenapar, MOCTaBTe B LEHTP MOJIs
30py Ty AeTaib 00'e€KTa, sIKy Oa’kaHO PO3IVISIHYTH IPH BETMKOMY 301JIbIIEHHS. 3anam'aTaiiTe, 1110
SKILO BUBYAETHCS J€Tallb 00'€KTa, sIKa JIEKUTh HE B LIEHTPI, TO IPU 3MiHI 00'€KTHBAa BOHA MOXeE
ONMMHUTHUCA 332 MeXaMM MoJisg 30py. MIKpOMETpUYHUM TBHHTOM, OOEpTalOYd HOro BIpaBoO 1
BJIIBO, Jli3HalTeCch HaBOJAKY Ha (okyc; 10) mpuBUaTHCA AUBUTHUCS B MIKPOCKOI JIIBUM OKOM, HE
3aKpUBAIOYH MIPABE; 1€ TO3BOJISIE PO3TIISIIATH MIPENapar i OAHOYACHO HOTO 3aMalIbOBYBATH.

[Ticns 3akiHYeHHA poOOTH O00EpEKHO MEPEBECTH PEBOJBBEP HA Maje 30UIbIIEHHS 1 TUIBKH
HiCJIs LIbOTO 3HATH Mpemnapar 3 MpeAMETHOro croiuka. Cepio3HOI0 MEPenIKo 00 sl BUBYSHHS
6araTboX JKUBUX OO'€KTIB SBISE€TbCA iX pyxiuBicTh (iH(Y30pii, KomoBepTku Ta iH.) s
MOJOJIAHHS L[BOTO BJAIOTHCS J10 pi3HUX MeToJiB. Haifwacrime o0epexHO MpUAaBIIOTh 00'€KT
MDK TOKPHUBHMM 1 TPEIMETHUM CKJIOM, BIJICHCAlOYH 3aJHIIKA PiAMHU (IIBTPYBaTbHUM
nanepom. [lpu posrmsini nyxe pyxiauBux 00'€kTiB (0cOOIMBO 1H(Y30piil) BUKOPUCTOBYIOTH
HACTYITHUM NpUIOM: Ha MPEeIMETHOMY CKJII B KpAaIUIMHI PIIUHU 3 AOCIIIKYBaHMM OO'€KTOM
MpEenapyBajlbHOIO TOJIKOK PO3UIIUIAIOTE HAa OKPEeMl BOJIOKHA MaJIeHBKUH  IIMAaTOYOK
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TITPOCKOMIYHOI BaTH, IMICIAS YOro TWpernapar MNOKPHUBAETbCS TMOKPUBHUM CKJIOM. 3aBIsSKH
TIPMOTaKCHCY JpiOHI TBapUHHU HIOM NMPWJIMIAIOTH O BOJIOKOH BaTH, 3aJHIIAIOYUCH JCSIKHHA dac
HepyxoMuMu. {5 ymoBinbHEHHS pyXy iH(y30piii Ta IHIMX APIOHUX TBapWH B KPAILUIIO BOJIU
JOJJAI0Th PO3YMH BHIIHEBOTO KIJICKO, 1HOMAI s WX L€ BUKOPUCTOBYIOTH TIIILEPUH. Y
B'I3KOMY CEpEJIOBHILI PyXy TBapWHH CIIOBUIBHIOIOTHCSA. He3pydHICTh IIbOr0 METOAY MOJISrae B
neskii nedopmarii Tila TBapWHH, TOMY PO3YHWH HE TOBHUHEH OyTH AYXKE€ TyCTHM. Y IEAKHX
BUIIAJIKaX, B OCHOBHOMY 1I€ CTOCY€ThCSl BOJIHUX TBAapHH, 3aCTOCOBYIOThH aHecTe3it0. Hampukian,
aHecTe3isl BUCOKOI TEMIIEpaTyporo, sika 3aCTOCOBYETHCS 10 ACSIKUX HAUMpoCTIUM (00'€KT
obepexHo HarpiBaroTh 10 30-35 © C), npu 1bOMy pyX NPHUIIUHSIETHCS, ajle pyHHYBaHHS IIE HE
BiOyBaeThcs. [t aHecTe3ii 3aCTOCOBYETHCS 1 UMK Psil XIMIYHUX PEUOBHH: XJIOPANITiApAT,
CipYaHOKHCIINK MarHii, cnadki po3unnu cnupty (10-15%). AHecTe3yrodi pe4oOBHHU JIOJAIOThH B
cepeny 3 TBapMHAMHU IMMOCTYIIOBO Y BUTIIA/I Kpareiab MIITHOTO pO34YMHY a00 KpucCTamiB. Sk Bxke
3a3Havyasiocs BHILE, IPU BUBYCHHI JPIOHMX, HDKHUX OO'€KTIB, I TOro mo0 iX HE pO3YaBUTU
MMOKPUBHHUM CKJIOM, pOOJIATh HEBEIMKI BOCKOBI a00 TUIACTHIIIHOBI HKKH. JIJIsI 1[bOTO KyTamMu
MMOKPUBHOI'O CKJIa 00EPEKHO JAPAMAITh PO3M'SKIIEHI 3a3/1aJIeTiib BiCK a00 TUIACTUIIIH, 3aBISIKA
YOMY Ha YOTUPHOX KyTaxX CKJIa YTBOPIOIOTHCSA «HIKKH.

Dixcayis. KpiM XuBOro Mmarepiany B OUIBIIOCTI BUMAAKIB MPU BHUBYEHHI 300JIOTTYHUX
00'eKTIB BUKOPUCTOBYIOTHCS (hikcoBaHi mpemaparu. DiKCyBaHHS TBAPHH IEPECITIye OCHOBHY
METy — IIBHIKO 3aiKCyBaTH TBapWHY, HE BHKIIMKABIIM 3HAYHUX MOPYIICHb aHATOMIYHHX i
ricrooriyaux cTpykTyp. o ckimagy QIiKCyrouuMx piguH BXOISATHh CHJIBHOJIIOYI Ha IKHUBY
IPOTOIUIa3My PEYOBHMHH, IOCUTHh IIBHIKO NPOHHUKAIOTh y TKAHWHU 00'eKTa. 3BUYAHUMU
KOMIIOHEHTaMU (DIKCAaTOpiB € PO3YMHU CyJIeMH, MIKPUHOBOI 1 XPOMOBOI KHCIOTH, a TaKOXK
dbopMaiin, cnupT, OLUTOBA KUCIOTH 1 JAedki coii. TpuBamicTe mpouecy (ikcyBaHHsS Bapiroe B
3aJIeKHOCTI BiJl 00'€KTa 1 CKIaay piAMHM B IIMPOKUX Mexax. Jlo ckiany (ikcyrodux piauH
BXOJIATh /€Ki OTpYyHHI pedoBHMHH. ToMy HEOOXiTHO 4YITKO IOTPUMYBATH BCi BCTaHOBIICHI
npaBuiia Oe3neku (IHCTPYKTax 3 TEXHIKM Oe3MeKHu MPOBOAUTHCS MEpell MOYaTKOM MPAKTHKYMY
BHKJIa/1aueM abo 3aBiayBadyeM J1abopaTopiero).

Posmun. Bci po3TMHM BUPOOJSIIOTBCS B IpenapyBajibHIM BaHHOYII MiJ Bojow. JIHO
npenapyBaibHOI BaHHOYKHM CKIIQAAETHCS 3 BOCKOBOI Macu. [Ipw po3TwHI ciij JOTpUMyBaTUCS
takux npaBwi. 1. Opran abo TBapuHa, IO MIJISTa€ PO3TUHY, MIITHO MPUKPIILIIOIOTH 10 JHA
BaHHOYKM mmuiabkamu. HInmiekyu BKOMIOIOTE il KyToM 45° 10 nmoBepxHi BaHHU. 2. PO3THH He
CIiJT pOOUTH Ml OpyIHOIO BOAOKO. SIKIIO BOJA CTa€ KAIaMyTHOIO, TO 00'€KT HEOOX1HO TPOMUTH
i c1abKUM CTpyMEHeM BOJM 1 3MIHUTH BoJy y BaHHi. 3. He TpeGa Hiyoro BiJpi3aTu i BUAAISATH
6e3 morpebu. BupansroTbcs Micis yBaKHOTO PO3IJISAY TUIBKM TiI YaCTUHM Ta OpraHu, sKi
3aBa)kal0Th MOJANBIIOMY PO3THHY a0o0 AocmikeHHI0. 4. [HCTpyMEHTH, 110 3aCTOCOBYIOTH IS
JIOCJIIJDKEHb, CIIIJT peTeIbHO O0TEepTH U OOCYIIWTH, a 3 €HAHHS HOXXHUIIb 3MAaCTUTU OYIb-SIKUM
TEXHIYHUM MaCJIOM.

Manweanns. OcoOnuBy yBary Nnpu BUKOHAHHI JAOOpPATOPHMUX 3aHATH 13 300JI0TiI Mae
MAaJIFOBAHHS JTOCITIKYyBaHUX 00'e€KTiB. TiIbKU Manior4u 00'€KT MOKHA MPABUIBLHO 3PO3YMITH 1
I'PYHTOBHO MOTO BHUBYMTH. B X0/1 BUKOHaHHS TaKOro MaJllOHKa OCOOJMBA yBara NpUALISETbCS
3arajipHil (opMi J0CHIKyBaHOTO 00'€KTa, po3MipaMu HOro okpeMux dacTHH. BaxiuBo, 1100
Ha MaJIOHKY I[I MapaMeTpd BiANOBIAAIM Ipernapary, a He MOBTOPIOBAIM KHHUXKKOBI CXEMH.
Kpaiie Bchoro mouynmHaT MajtOHOK 13 3aMaJIbOBKHU 3arajbHOr0 KOHTYpPY 00'€KTa, MOTIM, YBaXKHO
PO3TJISHYBILM BCl BUJIMMI JieTalll HOro OyA0BH, MOYEProBO BUMAJIIOBATH X 3araJlbHUNA KOHTYP,
CTE)Ka4yM 3a BIAMOBIIHICTIO 1X (hOpMHU, PO3MIPIB 1 MOJTOKEHHS 111010 TApaMeTPiB 1 BIAHOCHO OJIMH
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omHoro. Bci nerami, 1mo € Ha MalOHKY, MO3HAYAIOTh MU(PpPaMH, a TOTIM POOJISATH HEOOXITHI
mianucu. IIpocTi pUCYHKHM BHMKOHYIOTBCS CaMOCTIHHO, OUIBIN CKJIAHI B 30IIMTI MOJAHO B
rOTOBOMY BUTJISAL. B 1anomy Bumaaky HeoOXi1HO 3pOOUTH BiIOBITHI MiITHCH.

Bumoaeu 0o ogpopmnennsn 3omuma ma 3axucmy rabopamopnux pooim. JlabopatopHa pobora
BBA)XAETHCSI BUKOHAHOIO Yy BHUIMAJKY, KOJIM CTYACHT 3IIHCHMB BIANMOBIIHI €KCIIEPUMEHTH Ta
odopmuB 30mmT. Kpim 11pOT0, HA MOYATKY KOXKHOI pOOOTH JA€THCSI CUCTEMATHKAa YKPAaiHCHKOIO
MOBOIO, Kyl HEOOX1THO JOTOBHHUTH JIATUHCHKI Ha3BU. P0OOTa 3apaxoByeThCs MICIs TIEPEBIPKU
NPaBUWIBHOCTI OOPMIICHHS 30IIKMTA, 3arajibHOI CUCTEMATHKH Ta MPEJCTaBHUKIB Ha JIATHHI, a
TaKOX IIPH HASBHOCTI 3HaHb 3 Mop(doJorii Ta aHaTomii 6e3XxpeOeTHUX TBAPHUH.

X1 POBOTH
3aBaannsa 1. O3HalOMUTHCH 3 CBITJIOBUMH MIKPOCKOIIAMH Ta MpPaBUJIAMU KOPUCTYBAaHHS
HuMmu. [lianucaTi pucyHoK.

3aBaanns 2. O3HAHOMUTHUCH 3 OYOBOIO CBITIIOBOTO MIKPOCKOITY B po3pi3i. [lignucarn pucyHoK.

%\.45




3apaanHsa 3. O3HAOMHUTHCH 3 CBITJIOBUMH MIiKpPOCKONAM{ Ta HpPaBHJIAMH KOPHCTYBaHHS
HumH. [lignucatu pucyHoK.

-
-
-

3aBaanns 4. O3HAOMUTHCH 3 €JIEKTPOHHUM MIKPOCKOIIaMH Ta MPaBHIAMHU KOPHUCTYBAaHHS
HuMmU. [lianucaTi pucyHoK.

Koumponwvnui 3anumanns
Konu 1 kxum OyB BIIKPUTUI MIKPOCKOTI?
BynoBa cBITI0BOTO MiKpOCKOITY.
Tunu MikpockomiB.
Ocob6auBocTi poO0TH 3 GIHOKYISIPHUM MIKPOCKOIIOM.
[TpuHIIUT pOOOTH ENEKTPOHHOTO MiKPOCKOITY.

o kkwdE

MeTtoiuKka BUTOTOBJIEHHS MIKpOIIPENapariB.



JlabopaTopna pob6ota Ne 2
Tema. OCOBJIMBOCTI OPTAHI3ALIIl CAPKOMACTUTODOP.

Tun Capkomacturodopu

[TigTun CapkoaoBi

Hanknac Kopenenixku
Kiac CnpapxHi ameoun
IMigknac ["'oni amebn
Pan Amebun

Bunu: Ameba npometl

Huzenmepiiina amebda
[Tigxmac Yepenamkosi ameou

Bunu: Apyena
Jugpnrocin
Knac 3epnscrociTyacri
Psn @opaminidhepu

Bun I nobicepuna
Knac Kcenodiopopei
Hanxmnac [TpomeHeHDKKH
Psin ITpomensiku abo Pamiomnspii

Bun Axanmomempa

Kitac ConneBuku

Bun Axmunocgepiym

Marepiain Ta o0aagHanus. KynbTypa KOpeHEHIKOK, MIKPOCKONM JOCHiIHI Ta
OIHOKYJISIpHI, MIKpomIpenapatu aMeO0u NpoTei, JU3eHTepiiHoi ameOu, apienu, AUQIIorii,
IpeIMETHE Ta MOKPUBHE CKEJNbli, NINETKH, MapiieBl CEpBETKH, IIMATOYKHM BOCKY abo
IUTACTUIIIHY, TpenapyBajibHi TOJIKH, PUIBTPYBaIbHUI Martip.

Buxinni nani 1o podoru. Haiinpocrimi nomupeni no BCiil 3eMH1i Kyii. BoHM MemikaioTh y
BojioMMax 1 rpyHTax. Jlo HUX HajeXaTh BUIBHOXKMBY4Yl Ta mapa3suTHuHi Buau. HuHi ommcano
nonax 30 TUC. BHUJIB, MPOTE BBAXKAETHCS, IO OLTBIIICTh HAWMPOCTINIMX HAyIll Ie HEBiAOMa.
Haiinpocrimi BiairparoTh BaXIUBY poib y (opMyBaHHI 3eMHOI Kopu. Bonni Haimpocrtimn €
B)XJIUBUM KOMITOHEHTOM KHBJIEHHs 0aratbox Iiipo0ioHTIB, 30kpema Mool puo. Ilapazutuuni
BUJIM BUKJIMKAIOTh HeOe3eUHI 3aXBOPIOBAHHS JIFOJUHM Ta CBIMCHKUX TBAPUH, OJJHAK JESAKI 3 HUX
€ TIEPCTIIEKTUBHUMH [IJI1 CTBOPEHHsSI OIOJOTIYHUX METOAIB OOpOTHOM 3 IIKITHHUKAMH.
Haiinpocrimii — e eykapioTHuH1 OpraHi3Mu, 1110 nepedyBaloTh Ha KJIIITUHHOMY PIBHI OpraHizariii,
MOBHOI[IHHI B Mop(dosoriyHoMy 1 (izionoriunomy BigHOIEeHHIX. Cepe HUX € OMHOKIITUHHI Ta
KOJIOHIaJbHI ~ Opra”i3Mu, OaratosiepHi Iula3mofii, OararokiiTuHHl  ¢(opmu. Hassa
«HaWMpocTilI» He BigoOpaxkae ix OymoBYy, fKa € CKIAIHOI, OJHAK CKIAJHICTh OpraHizarii
CTOCYETBbCS KIIITUHHHMX CTPYKTYp, a HE OaraTOKJIITHHHUX YTBOPEHb, SIK y OaraTOKJIITHUHHHUX
(Metazoa). Po3mipu HalnmpocTiMX KOJIMBAIOThCA BiJl 2 MKM 10 5 cM (y cepeaHbomy 5250
MKM). HaliMeHImmid BUJ — BHYTPIIIHBOKIITHHHUH Mapa3uT BEIMKOi poraToi xymoou Babesia
bovi, po3mipu SKOro He NMepeBHIIYIOTh 2-2,5 MKM. Pa3om 3 TUM, po3MipH KOJIOHIN paionspii
MOXYTb JocsiraTd 25 cM. Jlis HaWmpocTINIMX XapaKTepHa PI3HOMAaHITHICTH (OpM CHUMETPIi.
Cepen Hux € chepudHi Ta BUAU 3 MPOMEHEBOIO W JNBOOIYHOIO CHMETpI€0. 3HAaYHA KUIBKICTh
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HaWTIPOCTINMX € acUMeTpuYHUMH. HailtOinpmn pisHOMaHITHI opMU CHMETpil TparuisitOThCS y
IUIAHKTOHHUX MOPCHKHX PaioJsipiii: BOHM MAalOTh MiHEpaIbHUM CKEJeT, SKH 4acTO YTBOPIOE
CKJIagHI MpaBWiIbHI reomerpuyHi ¢irypu. /DKryTMKoBi Ta BiYacTi, IO IIBUAKO PyXarOThCA,
MaloTh OCOONMBHH THI cuMeTpii - rBuHTOBY. KiliTuHa Haimpocrimioro, sk 1 Oyxab-ska
€yKapioTH4Ha KIIITHHA, MAa€ TaKi 3araJIbHOKIITUHHI OPraHoiay, ik MeMOpaHa, si1po, MITOXOHAPIT
(y Microspora Ta AesKUX DKTYTUKOBHX IX HeMae), puOOCOMH, SHIOIUIa3MaTUYHA CiTKa, armapar
lNonpmki, mi3zocomu Tomo. IIpoTe KiIiTMHA HAWUIPOCTINIOTO, OCKIILKM BOHA € TIOBHOI[IHHUM
OpraHi3zMoM, Mae€ 1me W crenudidyHi opraHeNH, IO PI3HATHCS B PI3HUX THUIIIB HAWUIPOCTIIIUX.
Kiituna HaiimpocTimoro ooMexeHa MeMOpaHoro, abo MIa3MOJIEMOI0, IKa Ma€ MO3aiuHy OyJI0BY,
TUNOBY JUIsg GiomMeMOpaH. 30BHI A0 IMTOIIA3MaTUYHOI MEMOPaHU MPWIIATAE TIIIKOKATIKC, KU
CKJIQIA€ThCSA 3 MyKonoJicaxapumis. Llei map mos's3anwmii 3 iHGOPMAIIHHO CUCTEMOIO KITITHHH.
B HbOMY MICTATBCS CreUianbHI PEUENTOPHI MOJEKYNIH. 3a JOMOMOTOI0 TITIKOKAIKCY KIIITHHH
MOXYTh BHOIPKOBO HAKONMHUYYBAaTH 3 OTOYYIOYOTO CEPEIOBHINA Pi3HI PEYOBUHH, SIKI MOTIM
noriuHae KiaiTuHa. KpiM riikokamikey, B 6araTb0X HaWIIPOCTIIIMX MOXYTh YTBOPIOBATHUCS Pi3HI
MO3aKJIITUHHI MOBEPXHEBl CTPYKTYPH: TYCOUKH, KIITUHHI CTIHKM a00 OYJUHOYKHU (Yeperamiku).
VY OUIBIIOCTI HAMMPOCTIMIUX MMiJT MEMOPAHOIO YTBOPIOIOTHCS TOMOMIXKHI CTPYKTYPH, SIKI HAAAIOTh
KJIITHHI CTaI01 (POPMH.

CapkoJI0Bi MEIIKAIOTh MEPEBaXHO B TUIAHKTOHI a00 OEHTOCI MOpiB, OaraTo MpeaCTaBHUKIB
POTO MIATUNY TOUIMPEHI TaKOX y NPICHUX BOJMOWMAaxX 1 IPYHTaX, € HEBEJIHKA KUIbKICTh
napa3utiB. Ommcano monan 10 Tuc. BWmIB. Y JKUTTEBOMY IMKJII CApKOJOBHX MEpeBaKae
ameOoinna ¢opma, mo 37aTHA yTBOproBaTH mnceaonoxii. KinpkicTs, ¢opma Ta ToHKa OymoBa
NCEBAOMNOMAIN pi3HI y MpEACTaBHHKIB pi3HMX TakcoHiB. Illupoki momaTeBi mceBaOMOALT
HA3MBAIOTHCS JTOOOMOIISIMU, HUTKOIMOMAIOHI, PO3raly’KeHi MCEBIONOAll, 0 MalTh 3/IaTHICTh
neperTiTaTics (aHacTOMO3yBaTH), — (DIOMOAISIMU, IPSIMi, HEPO3TalyKeHi, 3 OMOPHUMU PSAAMU
MIKpOTpYyOOU4OK BcepeauHi — akconoaisimu. [liatun cknagaerbes 3 HaaknaciB KopeHeHikku Ta
[TpoMeHeH1KKH. Y KOPEHEHDKOK OpraHellaMu pyXy W 3aXOIUieHHs ki € 1o0omnoaii Ta ginonoii.
Hankmac Rhizopoda o0'ennye cim kiaciB, edKl 3 HUX 1€ Ay>Ke MOTraHo BHBYeHi. CrpapxHi
aMeOu TepeBaXHO MPICHOBOJHI OCHTOCHI OpraHi3MH, IHKOJM Mapa3uTU4Hi, 3 JIOOOMOISMH,
HallyacTille OJHOSIIEpPHI, royii uu BKpuTi yepenamkoro. Kimac CropaexHi amebu 00'enHye
nigkiacu [Nomi Ta Yepenamkosi ameOwu.

XIJ POBOTH

3aBaannsa 1. BuroroButu npenapat Ta po3rJsIHYTH IiJ] MIKPOCKONOM ¢GopMy Tila ameOu.

3amanoBaTy Ta MiAMUCATH PUCYHOK.
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3aBaanns 2. Po3rsiHyTr OymoBy ame6u. [lianmucarn pucyHoK.

et
A, .

brman ozt 5 N
"
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3ananns 4. Po3rsiHyTH Tu3eHTEpiliHy ame0y. 3poOHTH KOPOTKHUH OMHKC iX 610JI0Tii.

3aBaanus 5. PosrnsHytu 0ynoBy dopaminidep. 3poOUTH KOPOTKHI ONUC iX 010J10Tii.
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3aBaanus 6. Po3rsiHyTH Oy/1I0BY COHIIEBUKIB. 3pOOUTH KOPOTKUMA OMUC iX 01010TTii.

3aBaanusa 7. Po3rnsHyTH OyI0BY COHIIEBUKIB. 3pOOUTH KOPOTKHUH OIMUC 1X O10JI0Tii.

Konmponvni 3anumanns
Ske Gios0riUHE 3HAYEHHS MPOIIECY 1HIIUCTYBAHHS?
SIki ciocoOu po3MHOKEHHS CIIOCTEPITraloTh Y HAUIPOCTIIIHX ?
SIx Moxe BifOyBaTUCh y HAUMPOCTIIIMX cTaTeBH mporiec?
II{o Take "kepiBHi pemTku"? SIke npakTuyHe 3Ha4eHHsA? HaBeniTh mpuKIa y.

o0k wnE

YuM KMBISATbCA HaimpocTimi IpyHTIB? SIKi yMOBM iCHYBaHHsS BIUIMBAaIOTh Ha iX

AKTUBHICTb?
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7. [[o Take myryamizm? Ski rpynmd HAUOPOCTIMIKMX 3JaTHI BCTyHNaTH B MyTyalliCTUYHI
BiTHOCHHH 3 IHITUMH OpraHizMamu?

8. SIKi 3aXBOPIOBAHHS JIIOJIMHH TA CBIMCHKUX TBAPHH MOXKYTh BUKIMKATH HAUIPOCTIIi?

9. SIki 0cOOIMBOCTI HAUMPOCTIIIMX XapaKTEPU3YIOTh X SIK I[UTICHUHA OpraHizm?

10.  Yum xapakrtepusyroTbcs npeactaBHukd tuny Capkomacturodopu? Ha ski minrumnu
MOAUIAIOTE L€l TUIL?

11. [Mo Take smepHuid MUKA? SAKi TUNU SIAEPHUX [UKIIB CIIOCTEPIrarOTh B HAUMPOCTIIIHMX?
Hagenite npukmaau.

12.  SIxi ocoGauBOCTI OYTOBH KIIITHH Paaiospii?

13.  Uwmwm xapakTepu3yeThCs KUTTEBUM HUKI (hopamiHidep?

14.  SIxi TMNM NCeBAOMNOIH 3ycTpiuaoThes B HalnpocTimux? ki GyHKIii?

15. ki ocobmmBocTi OynoBU Yepenamiok y ¢popamiHidep Ta yepenamkoBux ameo?
16.  SIxe GiojoriuHe 3HAYSHHS MPOIIECY IHIIMCTYBAHHS?

Jlaboparopna po6ota Ne 3
Tema. OCOBJIMBOCTI OPTAHIZALIIL JKTYTUKOBUX TA OITAJIIH.

Tun Capkomacturodopu

[MigTun JKryTHKOBI

Knac PocnuHHI KTy THKOBI

Psan EsriieHosi

Bun: Esenena zenena
Psan BoneBokcoBi

Bun: Boaveoxc
Knac TBapuHH1 JKTYTHKOBI

Pan Kinerorutactuau

Bun Tpunanocoma

ITigTnn Onamian
Kinac Onaniau

Psanx Onaniau

Bun Onanina

Marepiann Ta o0aagHaHHA. MIKpOCKOIH, MINETKH, MPEAMETHI Ta IMOKPUBHI CKENIbL,
CEpBETKH, BOJA, KyJIbTypa BUIBHOXKHBYYUX HAWMNPOCTIIIMX, (i310JI0TTYHUN PO3THUH, MOCTIHHI
npernapaT eBIJIeHH, ONaTIiHU, TPUAHOCOMH, BOJIBBOKCH, TIpENapyBajibHi TOJIKH.

Buxiauni nani 10 podoru. Jlo JUKIyTUKOBUX HAJIEKaTh HAWMMPOCTIII, 110 MAlOTh MOCTIMHY
dopMy Tina Ta JKTYTHKH, 110 (YHKIIOHYIOTh SIK OpraHeNd pyxXy. PO3MHOXYIOTBCS DKTyTHKOBI
HIIIXOM TOB3/I0BXXHBOTO TOALUTY, a CTaTeBUH mporec (pU HOro HasBHOCTI) BiIOYBa€Thbcs Y
dopmi komymsii. JlTaboparopHa poboTta ckinagaeTbes i3 4-X 3aBlaHb, MijJ YaC BUKOHAHHS SKUX
noTpiOHO O3HAHOMUTHCH 13 MPEJACTAaBHUKAMHU TBAPUHHHX 1 POCIMHHUX JKTYTHKOBUX, a TAaKOX
OTIaJIiH.

Esenena senena HanexXuTh N0 MIATUNY JKTYTUKOBHX, SIKI MalOTh peOpUCTY MENIKYTy 3
OUIKOBMMHM IUIACTUHKAMM, 11O MO CYTI € 30BHIIIHIM IIapOM MOTOBUIEHOI €KTOMIa3Mu. T110
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€BIJICHHM Ma€ BEPEeTECHOMNOAIOHY (opMmy, aje MmiJg MEXaHIYHOI JI€I0 MOXE BUIO3MIHIOBATHUCA 1
micyis TpUNUHEHHS Aii BigHOBIIoBaTHCA. CHOCTEpE)KEHHS HaJ JKUBUMH EBIVIGHAMH Kpalle
OPOBOIUTH 3 JOJaBaHHAM 3% pO3YMHY MiAIrpiTOro >XelaTHHY, IO YIOBUIBHIOE iX pyx i
JI03BOJISIE  PO3MIIAHYTH BHYTpimHIO OynoBy. OpraHenaMu KMBJICHHS €BIVIGHH CITyXaTb
xpomamoghopu, sIKi MICTATH XJI0pOdiI, MaIOTh OBaJbHY 200 KiJbIENoAIOHy GopMy 1 pO3KUAaHI
1o BCii nuromiazMi. Ha cBITiIi BOHM CHHTE3YIOTh BYIJIEBOJ NAPAMINIOH, SIKUI HAKOIMYYEThCS Y
BUIJISIl YMCICHHUX 3€peH B SIKOCTI JOAATKOBOI MOKMBHOI pedyoBHMHU. OKpIM IIbOTO, €BIJIEHA
3JaTHa OCMOTUYHO BCMOKTYBAaTH PO3UMHEHI OpraHIYHI PEUOBHHHU — 20.1030liHe XUBIEHHA. Take
3MiIllIaHEe JKUBIICHHS HAa3MBAEThCA Mikcompogiecto. 1100aM3y OCHOBH JKTYTHKIB MICTHTBCS
pesepByap, 10 BiIKPUBAETHCS HA30BHI JIOBrOI0 TPYOKOIO (TJIOTKA). Y pe3epByap BiAKPUBAETHCS
CKOpOTJIMBA BaKyoOJsl, II0 PUTMIYHO CKOPOUYETHCS Ta BUAAJSE 3 OPraHi3My HAUIMIIOK BOJIU.
Bona po3ramoBana Ha mepeIHbOMY KiHII Tijla 1 CKJIAaJa€ThCs 3 LEHTPAIbHOI, MyIbCYIOYOi
BaKyoJIi 1 po3TalloOBaHMX HABKOJIO Hel ApiOHMX Bakyoseid. Ha JOBromy KryTHKy, moOnm3y
OCHOBH, MICTUTBCSI IOTOBUIEHHS (napabasanvhe mino). Ilopsan 3 HUM po3TalloBaHa cmuemd, 1o
CKJIQJIAa€ThCA 31 CKYMUEHHS JKUPOBUX TiJ€lb, O] CKJIAJy SKUX BXOJAATh KapOTHUHOIAHI MIrMEHTH
YEepPBOHOT'0 KOJIbOPY. SIApO eBriieHH Mae KyJscTy GopMy 1 po3TalloBaHe B 3aJHill yacTHHI Tija.
Ha >xuBoMy mpenapari MOXHA PO3PI3HUTH JIMIIE MICIE PO3TAllyBaHHs s1pa, OCKUIBKH TYT
Hemae xpomaTtodopiB. @apOyBaHHS MOKE 3pOOUTH SIIPO BUTUMUM. PyX egenernu 3MiHCHIOETHCS
3a JOMOMOT OO JUKT'YTHKA — HUTKOTIOAI0HOTO BUPOIIYBaHHS Ha MEPeIHbOMY KiHIIl Tina. JKryTuk
BUHTONOAIOHUMH pyXaMH 3aXOJIUTh Y BOIY 1 3aXOILTIOE 3a c000i0 Bce Tino. LIBHaKiCTh pyxy
egenenu HeBenuka — 150-235 mikpon B cexkyHny. IIpu pyci egenenu IKTYTUK BHSBHTH BaXKO,
ToMy ii moTpiOHO 3adiKCyBaTH CHUPTOBUM PO3UYMHOM HoAy. MoxHa AOJaTH KijbKa Kpamelsb
COMPTY 1 PO3MNISIHYTH BXE BUCYLUIEHMH mpenapar 0e3 IMOKPUBHOTO CKJa IpPU BEIUKOMY
301JIbIIICHHI.

Kounonii 6onv60kca MaroTh BUTIIAA CIM30BUX KYNb J1aMETPOM J10 2 MM, B IepupepuIHOMY
m1api SKUX po3TamoBadi 10 50 THC. PKTYTUKOBUX KITHH. KIIITHHM 3pOCTalOThCS OJIMH 3 OJHUM
O1YHMMH OCITM3HEHUMH CTIHKaMH, CHOJyYeHl MPOTOIUIa3MOBUMH TsKaMU — IJIa3MOJECMaMH 1
MOBOJATHCS SIK €IUHUN opraHi3M. B Mexax KOJOHIi crmocTepiraeTbesl crermiami3aiiis KIITHH.
binpuiicts nepudepuuHuX KIITHH € BETeTaTUBHUMH 1 HE OEpyTh y4acTb B PO3MHOXEHHI. MIix
HUMU PO3TAIlOBaH1 PENPOIYKTUBHI KIITUHU. BIu3bKo ecsiTka 3 HUX, Tak 3BaHl NapTEHOTOHIl],
B pe3yJbTaTi 0araToKpaTHOrO MOALTY Jal0Th MOYATOK JOYIPHIM KOJIOHISAM, SIKI 1O3piBalOTh Ha
HEepUIMX Mopax y cepellnHi MaTepuHChbKOi. Cepell BOJIbBOKCOBHX € SIK PO3JUIBHOCTATEB] KOJIOHI,
JOJIOBIUI 1 JKiHOYI — BOJIEBOKC 30soTHcTHi (VOIVOX aureus), tak i JBocTaTeBi, B SKHX € i OOTOHIl,
1 anTepinii. BonbBOKCOBI MarOTh Ba)KJIMBE 3HAYEHHS SK MPOIYLIEHTH OPraHiuHUX PEUOBHH Y
BojloMiMax. YacTuHa BUJIIB BTpaTUia 3aTHICTh 10 (porocunrtesy. Lle — 6e30apBHi rereporpodu,
IO JKUBIATHCA LUISIXOM MIHONMTO3Y. Pa3oM 13 psaoM €BIJIEHOBI 300JI0TM  BIJHOCATH
BOJIbBOKCOBHUX JI0 KJIaCy POCITMHHUX JHKTYTHKOBHX.

[MpencraBuuku pomy Tripanosoma psay Kineromnactuaum € mapa3utamMd KpOBi, TOMY
BUBYAIOTHCS HA TOTAJIBHUX Ipernaparax Ma3KiB KpOBI XBOPUX TBApHH. T1I0 TPUIIAHOCOM OyXKe
npibHe, Mae JaHUEeTOnoAiOHy ¢opMy 13 3aroCTpeHMM IepeaHiM KiHueM. JIKryTuk
PO3MOYMHAETHCS 3 0a3albHOTO 3epHa (KiHemocomu) Maike y caMoro 3aJHbOTO KiHIS KIITHHH,
TSATHETBCS Y3[IOBX YCHOTO Tija IO Kpar TOHKOI XBWiIenoAiOHoi mepetuHku (yHoymowua
Membpana) 1 BUCTyMAE BIIEpPEd 3a MEXKI TUIa y BUIJISAl BUTbHOTO Onya. B cepemuiii wactuHi
KJIITUHHA PO3TAIIOBYETHCS SIIPO, 3a0apBlIeHE B 4epBOHO-(ioeTOBUU KOJIIp. Y 3aaHIM 4YacTHHI
MOMITHI J[Ba HEBEJIMKI TIIBIA, IO JIEKATh OJAWH 32 OJHUM. 3aTHE OUIBIIOTO PO3MIPY 1 SBIISIE
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c06010 cKymueHHs: Mitoxonapianshoi JHK i Mmae HasBy xinemonaacm. Voro 3aBmaHHsS —
eHepreTuyHe 3a0e3NedyeHHs pyxy JOKTyTHKa. TpoxXu momepeny po3TalllOBaHa KiHemocoma
(6azanbHe TiNBIE), BiJ AKOro Oepe ModaTok KryTHK. KiHeTocoma po3TamioBaHa BcepenuHi
CHeNiaJbHOro MOTIMOICHHS B KJIITUHHIHN CTiHII, TaK 3BaHOI JUKT'YTUKOBOI KUIlIeH]. Buitimosmm 3
KUIICHI, /OKTYTHK CTa€ IOB'S3aHUM 3 YHAYITIOIOUOI MEMOpPaHOI0, pa3oM 3 KO 3[iHCHIOE
XBWJICTIOMIOHI pyxu. UHCIICHHI BHIM TPHUIIAHOCOM Tapa3uTyIOTh B KPOBI XpeOCTHHUX TBapHH.
Opnna 3 HuX, T.gambiense, € 30yAHUKaMH COHHOI XBOPOOH 1 IIEPEHOCUTHCS MYXOIO IIELE 3 POIY
Glossina. CucteMaTHYHO TPUITAHOCOMH HAJIEKATh JI0 PAAY KIHETOIUTACTH, OCOOIMBICTIO SIKUX €
HasIBHICTh KMHETOILIACTIB.

HasBHICTD y OnautiH JDKTYTHKIB 1 MHOKHUHHICTB SiZIep IPUMYIIY€E BUAUIATH 1X B CAMOCTIHHUN
niatun Onaninu. Onaniau € napasuramu aMmi6iil 1 X MOXKHA 3HAMTH B 3aJHIM KU Ka0u y
BeNMKIM KinbkocTi. OpHa CTOpOHA TiNa OMyKJa, 1HIIA Mae€ HEBENHKY 3ananuHy. JloBXKHHA
KIITHHA JOCATAa€ TMOJIOBUHU MimiMeTpHu. [loBepxHs Tila BKpUTA YUCICHHUMH JPIOHUMH
JOKTYTHKaMHU. Ix pAIM TPOXOMATHh Y3MIOBXK Tijla Ta 3THHAIOTBCS S-moniOHo. ExTorurazma i
eHjioriazmMa g100pe nomitHi. Yucmo siuep fpocsrae KibKoX JecsATKiB. BOHM MaloTh TUCKOMOIIOHY
dopMy 1 o ogHOMY s1pi B eHTpi. CKOPOTIMBHUX Bakyoliei HeMae. PO3MHOXKYIOTHCS MOI1IOM
Y3I0BK JIiHIM PKTYTUKOBUX T10 JliaroHajl KJIITHHU. BeCHOI omalliHu 1HIIMCTYIOTHCS 1 B TAKOMY
CTaH1 3aKOBTYIOTBCS ITyTrOJIOBKAMU. 3 IHCT 3’ SBISIOTHCS APiOHI OMATiHM, SKi IPH MO TAl0Th
OJTHOSIZICPHI TaMETH HEOJHAKOBOTO PO3MIPY, SIKI KOMYIIOIOTh aHI30raMHO. 3UTOTH 1HIIUCTYIOThCS
1 3aKOBTYIOTBCS BCJIMKUMH IyTOJIOBKAMH, B SKHX TCHS 3aKiHYGHHS MeraMopdosy
PO3BUBAIOTHCS TOBHOPO3MipHI OaraTosiiepHi onaiHu.

X1 POBOTH
3aBaanus 1. PosrisHytu Gpopmy Tina ta pyx eBrieHu. Ilianucatu ocHOBHI €J1eMeHTH OyOBH.
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3aBaanHs 2. Po3risiHyTH Oy/10BY OINMaJiHU Ta MiIUCATH OCHOBHI CKJIaI0BI 11 OyI0BH.

3aBaanns 3. Po3rasHyTy OyZOBY KOJIOHIATbHHUX JHKT'YTUKOBUX Ha MPUKIIAAl BOJIHBOKCA Ta
MiJIIcaTi OCHOBHI CKIIA/I0BI iX Oy/10BH.

3aBaanns 4. PosrmsiHyTH OYyIOBY MpeAcTaBHMKA TBAPUHHUX DKTYTUKOBUX Ha TPHKIAJL
TPUIMAHOCOMH Ta MiAMKUCATH OCHOBHI CKJIa/I0BI ii OyJOBH.
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Konmponoui 3anumanns
1. Mo Take smepHWil wnwukia? ki TUNKW SACPHUX IUKIIB CIOCTEPIraloTb B
Haiinpocrimumx? HaBeaite npukiaau.
o Take amikanbHUI KOMIUIEKC opranen? SIki fioro GyHKIii?
Sxi 0co0MBOCTI OYyIOBY KIIITUH pagionspiin?
Uum XxapakTepu3yeThes JKUTTEBUMA UK GopaMiHidep?
Ski TMIH TICEBAOIOIH 3yCTpidarOThCs B HaumpocTimmx? ki GpyHkiii?
SAxki ocobnuBocTi OyoBU yepenamok y ¢popaminidep Ta yepenamnkoBux ameo?
B sikux HalimpocTimmx B KJIITHHAX MPUCYTHI sapa pi3HUX TUMIB? SKi iX GyHKIIi?
Ha sixi knacu nogunsirots miarun Jpxkrytukosi? Jlalite iM XapakTepUCTUKY.

© o N R WD

YuM XapakTepu3ylThCs IpeACcTaBHUKY miaTunmy OmnaniHoBi?
10. o Take aBToramisi? Slke Gi0JIOTIYHE 3HAYCHHS [[LOTO MPOIIECY?

JlabopaTopHa pob6oTa Ned
Tema. OCOBJIMBOCTI OPTAHIBALIIL TA LIMKJIM PO3BUTKY AITNIKOITJIEKCIB.

Tun AnikoMIUIEKCHI

Kinac CniopoBuku

[Migxmac I'perapuau

Psn I'perapunononiOHi

Bunu: Kopiyena

I pecapuna
IMigxnac Koxkuumii
Psan Biacue koxmummii

Bunu: Etimepis macna

Tokconnasma

Psan KpoB’sHi ciopoBUKH

Manspivnuii niazmooiu

Marepiann Ta o0JagHAHHSI: MIKPOCKONH, TMPEIMETHI 1 MOKPHBHI CKEJbIs, IMOCTiHHI
npenapaTtd 3 TperapyuHamMHu 1 eWMepisMHu, XUBI TapraHd, HOXHUI, TOAMHHUKOBI CKEJbII,
npenapyBajibHI TOJIKH.

Buxinni nani 1o po6orn. CriopoBuku — 0O0JIraTHI €HIONAPa3UTH, K1 JOKAII3YIOThCS B
pPI3HMX  TOPOXHHMHAX TBAapuH  (NOPOKHMHA  Tijla, MOPOKHMHA  KHUIIEYHUKa)  abo
BHYTPIIIHBOKIJIITUHHO, KUBYTh K y XpeOeTHHX, TakK 1 y O0e3xpebeTHux TBapuH. IloBepxHs Tina
IYCTO BKpUTa KOPOTKMMHU JDKTYTUKAaMH; MarOTh CKJIAJHUM LMK PO3BUTKY, 3 YepryBaHHIM
CTaTeBOro i 0€3CcTaTeBOro IMOKOJIIHHS, L0 3aBEpPUIYETbCS YTBOPEHHSIM CHOp. Y KpOB'STHUX
CIOPOBHUKIB BCI CTaJil MPOXOJATh BCEPEOUHI OopraHi3Mmy. ['perapunHu BiApi3HAIOTHCSA BiHOCHO
BEJIMKMMHU PO3MipaMH, 4epBOMOAIOHOT (OpPMOIO Tijla, YTBOPEHHSAM raMeT HUIIXOM IOHNapHOTO
IHIMCTYBAaHHS OCOOMH 1 BIICYTHICTIO IIM30TOTHIT (y MepeBa)xHOi OLIBIIOCTI).

I'perapunu nmapasuTyoTh y KHIIEYHUKY Oe3XpeOeTHUX, y TOMY YHCI TapraHi, /16 MOXKHA
3HaiiTH mpeacraBHukiB Gregarina blattarum. Timo mopocmoi rperapwHm, Mae Ha3By raMOHTA,
YITKO TOJAUICHO Ha JIBa BUIIUIM: MPOTOMEPHUT 1 JEHTEPOMEPHUT, B SKOMY MOKHA 3HAWTH OJIHE
sapo. Mix co00ro 11l BIIIUTH PO3/1IeHI 0COOIUBOI IEPETOPOIKOI0 — CEMTOIO, IO YTBOPIOETHCSA
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3a paxyHOK Mikpo(diOpua murockenera. Y MOJIOIOMY Billl y TPErapyuH 3yCTPIYA€EThCS I OJIHA
TUISHKA Tia — emiMep, SKUA Ma€e BUIJISIL OKPYTJIOl TOJIOBKH 1 CIY>KUTh JUIA (ikcallii B emiTesnii
kumeyHnka. Kokiuaii BUKIMKAIOTh Y KPOJHUKIB Ba)KKE 3aXBOPIOBAHHS, IO CYIPOBOIKYETHCS
KPUBAaBUM IIPOHOCOM 1 CMEPTIO TBapHH. Pa3oM 3 DXero cropo30iTH MOTPAIISIOTh B KUIIEYHUK 1
NPOHHUKAIOTh B KIITUHU emiTenito. TyT BOHU KUBISTBHCS, POCTYTh, PO3BUBAIOTHCS 1 AOCITAIOTh
cTajii 3piJoro MMU30HTA, 3JJaTHOTO JI0 PO3MHOXEHHS. SIpo mpH 1boMy OaraTo pa3iB IUTUTHCA 1
BKpPUBA€ETHCS CBOEI0 YaCTUHOKO LUTOIIA3MU. TaKMM YMHOM, LUISIXOM IIM30TOHil YTBOPIOETHCS
KUIbKa MEpPO30iTiB, IO BeAEC 10 30LIBIICHHS YHMCEIBbHOCTI MMapa3uTiB y TUT Xa3siHa 1 J0
MOJIaJIIIIOT0 CAMO3aPaKEHHS.

[Ticns AeKUTBKOX MIM30TOHIN MOYHMHAETHCS MiATOTOBKA J0 CTATEBOTO MPOIIECY - TAMETOTOHil.
Iu30HT po3magaeThesi HA KiJIbKa OCOOMH - FaMETOLMTIB, PO3PI3HAIOTHCS 3a CTATEBOIO 03HAKOIO.
Xinoui ocoOMHM, MaKpOraMeTOLUTH, POCTYTh, HAKOMUYYIOTh IMOKMBHI PEUOBHMHHM 1 KOXKHA
PO3BHBAETHCS B MakporameTu. YojoBidi OCOOMHHM, MIKPOraMETOLUTH, 3a3HABIIU TOALTY,
YTBOPIOETHCS KUIbKA MIKpPOraMmeT, II0 MaloTh Mapy JUKTYTHKIB. [lomapHO KOMyIsiis IIISXOM
AKTUBHOT'O MPOHUKHEHHSI MIKPOTaMeTH B MaKpOTaMeTH MPU3BOIUTH O YTBOPEHHS 3UT'OTH, SIKa,
MEPETBOPIOIOYNCH HA OOLKMCTY, 3aJIMIIa€ KUIIEYHUK 3 eKCKpeMeHTamu rocmonaps. [loza Tinom
xa3diHa B XOJll CIOPOTrOHIi yTBOPIOIOTHCS: SIAPO OOLUCTH IUIMTHCA JABA Pa3d 3 YTBOPEHHSIM
CHOPOOJIACTIB, SIKi MOKPUBAIOTHCS IITBHIMU 000JIOHKaMH, ITEPETBOPIOIOYHICH B CIIOPH. 3apOJIOK
B CIOpI JUIATBCA 1 YTBOPIOETHCS KiJIbKa CIOpPO30iTiB (3a3Bu4ail nBa). Komm oomuctu
IPOKOBTYIOTHCSI YEPTOBHUM TOCIOAApPEM, IIMCTAa PO3KPHUBAETHCS, 1 3 BUXOJOM CIIOPO3OITIB
JKUTTEBHUM ITUKJI TOBTOPIOETHCS. HasBHICTh B OJTHIN OOIMCTI JEKUIBKOX CIIOPO30ITIB MIPUCKOPIOE
MpoLEeC 3apaKeHHsI 0OCOOMHHU Xa3siiHa YHCICHHUMHU Mapa3uTaMu.

Cropo30iTH MalsipiiHOrO IUIa3MOJisl MOTPAIUISIIOTE B KPOB JIIOJMHU TPH YKYCl HOTO
komapom 3 poxay Anopheles. CrnouaTky BOHH NPOHHKAIOTh Yy KIITHHH TEYiHKH, ¢
PO3MHOXKYIOTbCSI ~ HUISIXOM  Imm30roHii. ILlg cramis  HocUTh Ha3By TKaHMHHOI, abo
peepUTPOIUTapHOi. Mepo30iTH, 10 YTBOPUIIHMCS B TKAHMHHHUX KJITKaX, BUXOJATH y IJIa3My
KpOBl 1 HIBHJAKO IPOHUKAIOTh B EPUTPOLIUTH, B SKHUX MPOTIKAE JO3pIBaHHS MEPO30ITIiB
(Tpodo30iTiB). BOHM XKUBIATHCS TUIOM EPUTPOLMTA 1 B HUX K€ BIAKIANAIOTH OTPYHHI IS
rocrmojiaps peuyoBMHY Yy (opMi TEMHOro MIrMEHTY MeJaHiHy. 3a3Haluu OaradncerbHOTO
MOJIUTY, MEPO30iTH MEPETBOPIOIOTHCS B IMIM30HTIB. Lleit mpoliec HOCUTh Ha3BY ITM30TOHI].

ITpu BHUXO/1 MEPO30ITIB EPUTPOLIUT PYHHYETHCS, a TOUipHE MOKOIIHHA Napa3nuTa MPOHUKAE B
HOB1 KpoB'stH1 Tinblg. [licns AEKTBKOX HIM30TOHINM MOYMHAETHCS MIATOTOBKA JI0 CTATE€BOTO
nporiecy. Mepo30iTu po3BUBAIOTHCS B TAMOHTH - Ju(epeHIiiioBaHi 3a CTaTTIO, IPOTEe HE3JaTHI
JI0 pa3MHOXKEHHS B KpoBi JoguHM. [lomanpiinii po3BUTOK Napa3uTa NPOTIKAE€ TIJIBKU B
KAIIEYHUKY KOMapa, KyAM BiH TOTpamuisie B Tpoleci KpoBococaHHS. TyT MakpOraMOHT
NEPETBOPIOETHCSI HAa MAaKpOramery, a MIKPOraMOHT YTBOPIOE KUIbKa IKT'YTHKOMOIIOHHUX
MikporameTu. Ilicisg Komymnswii yTBOPIOETBCS 3HMroTa, Ky 3a il PyXJIMBOCTh Ha3HBalOTh
ookineroro. [Ipobuparounch Kpi3h CTIHKY KHUIIIEYHHKA, OOKIHETa MEPEMINIAETHCA Ha 30BHIIITHIO
HOro MOBEPXHIO, JIe TOKPUBAETHCS 0O0JIOHKOIO 1 IEPETBOPIOETHCS B OOLIUCTY, SIKA PO3MAIA€THCS
Ha TUCSUl CEPIIOBUIHUX CIOPO-30iTiB. CIIOPO30iTH 30MPAIOTHCS B CIMHHUX 3aJ103aX 1 MPH YKYCi
JFOIMHU TaKMM KOMapoM BOHM MOTPAILISIIOTh B KPOB HOBOT'O TOCTIOAAPS 1 IIUKJI BiTHOBIIOETHCS.
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X1 POBOTH
3aBaanns 1. Po3risinytu cxemy Oy/10BH CIIOpO30iTa Ta MiJIMHCATH PUCYHOK.
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3aBaanns 3. [IpuroryBatu TUMYacoBUI Npenapar rperapyuHu 3 BMICTY KUIIIEYHHUKA TapraHa,

pPO3TIITHYTH HA MajoMy Ta BEJIMKOMY 30UIbIIeHHI Mikpockoma. Ha  imroctparisx
PO3TISIHYTH pi3Hi BUaW TperapuH. [lignucatu pucyHok.
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3aBnanus 4. Po3risiHyTH TperapuHy B MOpPOKHUHI Tia. [liqnucaTu pucyHoK.

3aBaanHsa 5. Po3risHyTH TUKIT PO3BHTKY rperapuHu. [ligmucaTté pucyHOK Ta 3pOoOMTH OmHC
LUKITY.
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3aBnanHs 6. PosrnsgHyTH 1MWK PO3BUTKY KOKuuAid. IlimmucaTtd pucyHOK Ta 3pOOMTH OIHUC
LUKITY.
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3aBaanHs 7. Po3rissHyTH IIUKI PO3BUTKY TOKCOTUTa3Mu. IlignmucaTtu puCyHOK Ta 3pOOMTH OIMHC
IUKITY.

3apaanns 8. Po3misHYTHM MK PO3BUTKY MalsipiiHOTO TuiazMofiro. [ligmucatn pucyHOK Ta
3pOOUTH OMHUC IUKITY.

Sporozofti-  Coviek
~Merozoii P ﬁ""‘f Komarac
- A
B
~Celije jetre Sporozoiti-

Oocista-
~gamet Makrogamet - ® P
: N s
= \
.
E J
l_ Autointekciia ~Mikrogamet
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Konmpononi 3anumanns
SIKi 0cOOAMBOCTI JKUTTEBOTO LIUKITY MIKCOCHOPHUIIN?
SIKi BUAM CIIOPOBUKIB 3/IaTHI Apa3UTyBATH B OPraHi3Mi JIFOJIUHM 1 CBIHCHKUX TBapUH?
SIKi IpUCTOCYBaHHS € B CIIOPOBUKIB Ul Apa3UTyBaHHS B KJIITHHAX JIFOJIUHU 1 TBAPUH?
SIKUM YMHOM 31HCHIOETHCS JKUBJICHHS KIIITUHU CIIOPOBHKIB?
Slke exosioriuHe 3HAYCHHS CTa/Iii CIIOPH B CITIOPOBHKIB?
Slka 3araibHa XapakTEpUCTHKA MPEACTABHUKIB TUITY AMIKOMITJIEKCHI?
Ha saxi kmacu moauisiroTe THN AniikoMruiekcHi? JaiiTe iM XxapakTepuCTHKY.
[ITo Take ocTaTOYHMIA, TPOMIKHHI Ta MPOMIXKHUHN Xa3aiH? HaBemiTe mpuKiIam.
JlaiiTe MOPiBHIIBHY XapaKTEPUCTUKY MpeJICTaBHUKIB THIIB Mikpo- Ta Mikcocnopuuii.
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JlaGopaTtopna pabora Ne 5
Tema. IH®VY3OPII — BUIIIAI TUIT OJJTHOKJIITUHHUX OPIAHI3MIB.

Tun [ndy3opii
Knac Onirorimenogopei

Psan 'imenoctoMaTuaun
Bun: Ingpysopis mygenvra
Psan Kososiiiuacri

Bun: Cysiuka
Knac [Toninimenogopei

Psan Yepesosiituacti

Bun: Cminonixia

Marepiajgn Ta 00J1aJHAHHA: MIKPOCKOITH, TIPEJAMETHI 1 TOKPUBHI CKENbII, IIMETKH, BaTa,
biIpTpyBaNbHUN TIATIIP, PO3UMH KyXapChKO1 COJIi, PO3UHH OIIETY, IIpenapaTtu 3 iH(y30pIsIMU.

Buxinni nauni 10 poéoru. [ndy3opii — HaiicknanHie opranizoBaHi mpeacTaBHuku Protozoa:
TIJI0O Mae MeBHY (OpMy 3aBASKU nenikyni — 1€ 30BHIINIHS YacTHHA EKTOIUIa3MH, YTBOpEHa
IIa3MaTHYHOK0 MEMOpPAaHOK0 Ta PO3TANIOBAHMMH I HEIO CIUTIOMCHUMH MIIICUYKaMH, SKi
Mo3aiuyHO 3’e€gHaHI MiX co0oro. Timo iHGY30piii TakoX BKPUTE YHCICHHUMH BiliKaMH, SKi
BUKOHYIOTh (DYHKIIIFO OpraHes pyxy, Ma€e jaBa a0o KiuTbKa siAep, IO Pi3HATH 3a (OpPMOI0 Ta
¢ynkuismu. CraTeBuwii mpouec 3iiicHIOeThCs y (opmi Kosbproramii. Bci Buam iH)Y30pii
reTepoTpodHi, B OCHOBHOMY JKHUBYTh BUIBHO, NMEPEBAXHO MEIIKAIOTh Y BOJHOMY CEpelOBHII],
TPAIUISAIOTHCS 1 B IPYHTOBIH (ayHi, 1HO/II 3yCTpIYatOThCS Napa3suTUYHi GOopMHU.

JlaboparopHa poOoTa CKIaJaeThCs 3 TPhOX 3aBlaHb, B XOAl BUKOHAHHS SKUX
BUKOPHUCTOBYIOTh KUJIbKAa BHIIB, IO BIIHOCSATBHCS [0 PI3HUX KiaciB: iH(]y30pis Tydenbka,
cyBiiika, cTioHixis. [Hy30pii BUBYAIOTHCS HA TUMYACOBHX 1 MOCTIHHUX IMpemnapaTax.

Inghyzopia-myghenvka Mae BUIOBKEHE aCUMETpUYHE T1T0. By)xunit mepeaHiil KiHEIb JIaBHO
3aKpyrJIeHuH. Y HampsMKy J0 33JHBOTO KIHIS TiJIO TIOCTYIOBO PO3IIUPIOETHCS, JOCITAIOYH
MaKCHMaJbHOI IIMPUHU B 3a7Hii TpetuHi. Lleit Buy iHy30piH, SK 1 OUIBIIICTh MPEACTABHUKIB
TUIy, MalOTh KITUHHUM poT — yumocmom. BiH po3MimieHuil Ha O14HIA YacTWHI Tina M
3arnuOyieHni 'y BIs4YyBaHHS, a00 nepucmom, Ha JIHI SIKOTO BIJIKPUBAETbCA KIITUHHUHM POT.
[ToBepxHs, 110 Hece MEPUCTOM, TPATULINHO NO3HAYAEThCSA SK BEHTpaibHa. [IpoTmnexHa,
piBHIIIa CTOPOHA BBAXAEThCS J1Op3ajbHOI0. HaBKoIOpOTOBMI amapaT CKiIagHOiI OyZOBH — Iie
CHipaJbHO 3aKpyuyeHa MPaBOpyd 30HAa HABKOJOPOTOBMX MeMOpaHel, 10 IHTEHCUBHO 3araHsioTh
Ky 10 pota. JKuBIsATHCS BOHM, MIATAHSIIOYHN 3a 11 JOMOMOTOO JAPIOHI YAaCTOYKH 1kl O poTa U
3aKoBTYIOUM iX. Ilo CTOpoHax BIJ IIMTOCTOMa pPO3TAILIOBYIOTHCS CIIEIialli30BaHl €JIEMEHTH
HABKOJIOPOTOBO1 yuiamypu. Ha CUIbHO MpUIaBIEHUX, aJie 1€ KUBHUX KJIITUHAX T0OpEe BAAETHCA
PO3TISIHYTH YHIYIIOI0UY MeMOpaHy — napopasie. BoHa Mae BUTIIST HE AyKe TOBroi MIIACTUHKHY,
sKa 3JIHCHIOE MIBHJKI KOJNMBaJbHI PyXW. [HII CTPYKTYypH HAaBKOJIOPOTOBOI NMJiaTypu Ha
TUMYACOBHUX IpernapaTax nobaynuTy He BAA€ThCs. BlacHe HUTOCTOM Yy KUBUX KIIITHH HE BUIHUH,
ajie Micle HOro po3TallyBaHHS MOKHA 11€HTH(]IKYyBaTH NpU YTBOPEHHI TPaBHOI BaKyOJI.
Bakyoni pyxarloThkcs Clo4aTky Has3ajl, HOTIM B3JIOBXK J0P3aJIbHOI MOBEPXHI 0 MEPETHHOIO KIHIISA
1 3HOBY JI0 3a/JHbOTO, J€ pO3TallOBaHUM yumonpokm (KIITKOBA MOPOILIUI), 4yepe3 SKUi
BIIOYBAa€ThCS BHUJAAJICHHS HEMepeTpaBieHMX uacTok 1ki. [lin vac pyxy Bakyodl B Hi
nepeTpaBIoeThesl ka. Lleit mpormec cympoBomkyeThess 3MiHOWO pH cepemoBuia BcepeauHi
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Bakyosi (Bii HEUTPaTbHOTO N0 KHCJIOIr0), M0 HEOOXITHO IS CTUMYJAMII Jii TpaBHHX
depmentiB. OcMoperyasTopHuA anapat iH(y30piil CKIIagaeThCs 13 IBOX CKOPOMIUBUX 8AK)OIeEl,
SKi MalTh TPUBIJIHI KaHAIbIII. Ix wicre pO3TallyBaHHS HE 3MIHIOETHCS: OJUH BHUILUTBHUI
KOMIIJIEKC 3HAXOAMUTHCS Ha MepelHbOMY KiHIl, IHIIUN — Ha 3agHboMy. [IpaioroTh CKOPOTIMBI
Bakyoui B mpoBo(asi. B Toit yac, konu oauH pe3epByap CKOPOUYeEThCs (cucmona) i BUIITOBXYE
piauHy Yepes3 exckpemophy nopy, HHIINK 3al0BHIOETHCS (Oiacmona). SlnepHuii anapat iH(y30pii
NPE/ICTABICHUN OJHUM KPYITHHUM MaKpOHYKJIeycoB (Ma) i OAHUM MalleHbKHM MiKPOHYKJIEYCOM
(Mi). Bemuke saapo peryitoe MporecH OOMiHy pedoBHH. MIKpOHEKIYC 3aiiMa€ IMpOBigHE
MOJIOXKEHHSI B CTaTeBOMY Imporieci. [H]y3opid, Mo MaroTh OLIbIIE OJHOTO sApa, HA3WBAKOTh
NOJieHepeIOHUMU.

VY xonoBigacTux iHPY30pii, 10 SAKUX HAICKHUTH CY6iliKa, TOJNE TiNO, sIKe HE Mae BIHOK i
CXOKe Ha A3BIHOYOK. Ha po3mupeHiii TUISHII Tijla MO Kparo MeprucTOMa MPOXOAUTh 3aKpydeHa
IPOTH YacOBOI CTPIJIKHU CITipalib i3 TPHOX Psi/iiB MEMOpaH, sSika HalpaBiieHa BijJ MepeJHbOr0 KiHIIA
JI0 POTOBOTO OTBOPY. 3a/IHil 3BY)KCHUU Kpail BUTATYETHCS B JOBIe CTEOEIbBIIE, 32 IOMIOMOTO0
SKOTO CyBiiiKa KpimuThcs 10 IpyHTy. CTebenblie MOXKe CKOPOYYBAaTHUCh — TaK BOHO pearye Ha
30BHIIIHI MOJpa3HEeHHs. BUIBIIICTh BUAIB LBOTO PNy — CHASYI (DIIBTPATOpU, MOOAMHOKI Ta
KOJIOHIaJIbHI; BIZJOMI TakoX Mapa3utuyHi popMu. [HO1 KONOHIT MOKYTh BIAPUBATUCH 1 IIJTUBTH —
TaK 3BaH1 OpOHKKH. BOHM MOXKYTh YTBOPIOBATH HOBI KOJIOHII.

Cminonixii, SK TIPENCTAaBHUKH psIy YEPEBOBIMYACTHX, MAIOTh BHUIVIA JIOPCOBEHTPAIHHO
CIUTFOLICHHX TIPUIOHHUX 1H(Y30piii. BoHM — 3BMYaliHI MEIIKaHII MPICHUX 1 COJIOHUX BOIOWMM, III0 Ha
BEHTPAIBHIN (4epeBHiif) CTOPOHI MAIOTh MAaCHBHI HIXKKH 13 3ITHIUIHX BIHOK — yuppi, 32 JOTIOMOTOO SIKHX
BOHHU OIraroTh 1o cyOcTpaty. 3aBasKH BIHYAaCTUM CTPYKTypaMm, sIKi JIOKaJIi30BaHi Ha MepeIHboMY Kpai
TiJIa, CTUIOHIXII YTBOPIOIOTH Tepea cOOO0 /iBa MOTY)KHUX KOJIOBHUX TOKIB BOJAM, IIO HAIlpaBlIeHI Ha
3yCTpiY OIMH OJTHOMY. Xap4oBi 00’ €KTH, SIKi MOTPAIUISIIOTH Y 1Ii TOTOKH, MATAHSIOTHCS 10 MEPETHHOTO
KIHIIS TiJTa, 3BIKU 110 IEPUCTOMAIIbHOMY 3ariMONICHHIO 1X BIJHOCHTH 10 IIUTOCTOMH. J{Jisl CTUIIOHIXIM
XapakTepHe SIBUIIE 1oaiMopgizvy depe3 BIAMIHHOCTI y XapdyBaHHI. HemoctaTHsi KUTBKICTh DI abo
BUMYyIIEHa OakTepiodaris cripusie YTBOpeHHI0 MUIKHUX (hopM. [Ipu mepexosii 10 XMKabKoro crocody
XapuyBaHHS B TIOMYJIAIII 3’ SIBIISTFOTHCS OUTBII BEKKI (hopMH, 030pO€H] BUPOCTAMHU (IITHIIAMH).

XIJI POBOTH

3aBaannsa 1. PozquBuTich GopMy Tija Ta OCHOBHI €leMEHTH OyI0BH 1H(Y30pii-TypenbKu.

[Tigmucatu pUCYHOK.
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3apaanus 2. O3HAHOMHTHCH 13 30BHINIHIM BHUTJISAIOM CYBIMKM Ta MIANMUCATH 1i OCHOBHI
CKJIAJIOB1 €JIEMEHTH.
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Komponvnui 3anumanns

SIKi XapakTepHi pucH IpUTaMaHHI IpeAcTaBHUKaM Tully BilikoHocHi, abo IHdy30pii?
[lo Take snepuuii ayanizm? fAke roro bionoriyHe 3Ha4YeHHA?

[Ilo co6ot0 cTaHOBUTH IUTOCKEINET B 1H(Y30p1ii?

[I{o Taxe xoH'torauis B iHdy30pii? ke Oion0riuHe 3HaYEHHS OO IpoLecy?

Sk BinOyBaeThCs Mpolec KoH'torauli B iHpy3opii-Tyenbku?

SIki iHQY30pii Hapa3uTyIOTh B OPraHi3Mi JIFOJJUHH 1 TBAPUH?

SIxi 0cOOIMBOCTI MPOIIECIB KUBJIEHHS B iHYY30pii? SIKi TMNHN )KUBJICHHS iM IPUTAMaHHi?
Ha sxi xnacu noainsitoth Tun BilikoHocHi, abo [Hgy30pii? [laiite iM XapakTepHCTUKY.

. 1o Take ekctpycomu? fki ix ¢pyHKmii?

©CooN R wWNPE

10 o Take nemikyna? fka ii Oynosa Ta GyHKIIT?
11.lllo Take eneprima? HaBemiTh TPUKIATX MOHO- Ta TMOJIEHEPTIIHUX KIITUH
HAWUTIPOCTIIIHX.
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JlabopaTopHa pob6ota Ne 6

Tema. OCOBJIMBOCTI OPTAHIBALIII I'YBOK.
Tun I'yOku

Knac BanusikoBi ryOku

Psn I'ereponena
Bun Jleyxoconenis
Kinac CxisHi ryOKH
Bun: Konuk Benepu

Knac 3Buuaiini ryoxu

Psan Kpemueporosi ryoku

Poxnna Cronrimigu

Bunu: boosea

Pocosa abo Tyanemna eyoxa

Marepiann Tta oOaagHanHHsi. Po3naTkoBuii Marepial, MIKpOCKONH, IpernapyBajibHI TOJIKH,
MiHIETH, Ta0JIHUIl, TPAKTUKYMHU.

Buxinni gani g0 po6orn. I'yOkum — e HWX4Yi OaraTOKJIITHHHI, HEPYXOMO MPHKPIIUICHI IO
cyOcTpary TBapuHH, IO XKHUBJIATHCS HNUIIXOM (inbTparii. 'yOku He MaroTh 0()OpMIIEHUX TKaHUH
1 OpraHiB, iX TUIO CKJIAAETHCS 3 037114l KIIITHH, 0 BUKOHYIOTH Pi3HI (YHKIII Ta MAalOTh Pi3HY
OyZoBy, Ta MDKKIITHHHOI PEYOBHHH — TMPOAYKTY BUAUICHHS NHMX KITHH. Tino Ty0Oox
noOyioBaHe 3 IBOX IIApiB KIITUH: niHAKoOepmu, 0 BKPUBAE TLIO 330BHI, Ta X0aHOOepmu, sIKa
BUCTHJIA€ IaparacTpajibHy MOPOKHUHY a00 KIYTHMKOBI KamMepu. MK UMM JBOMa IIapaMu
po3TamnioBaHuil mezoxin (MapeHXiMa, ME3eHXIMa), SKUH CKJIaJa€ThCs 3 PI3HOMAHITHUX KJIITHH 1
MPOAYKTIB X BUAUICHHS, BIH MICTUTh TAKOX CKEJIETHI eleMeHTH. TOoBIa Me30Xija MpOoHU3aHa
KaHaJlaM{, W10 BIJAKPUBAIOTHCSI HA IOBEPXHI HEBEIUYKHMMU OTBOpaMH — nopamu. Bcio
PI3HOMAHITHICTh OyJOBU I'yOOK MOXHa MOAUINTU HA TPU THUIIU: ACKOH, CUKOH, JielikoH. I'yOka
TUIy acKOH, Hampukiang Ascetta, mae Burisa Ookana 4u Millledyka, MPUKPIIIIEHOIO OCHOBOIO
(miomBo0) A0 cyOCTpary, 3 OTBOPOM (OCKYJIIOMOM) Ha MPOTHUIIEKHOMY BEPXHBOMY ITOJIOCI.
OtBip Bede y BHYTpIIHIO (maparacTpalibHy a0o arpiaabHy) TOpoxHUHY. [lomanmbmri
YCKJIQAHEHHsT Oy/l0BM T'yOOK TOB'Si3aHI 3 PO3POCTAaHHAM Me30XiJla Ta BUIIMHAHHAM B HBOIO
JUISHOK aTpialbHOI MOPOXKHHUHH, 110 YTBOPIOIOTH PajiajibHi KaHaIM, CTIHKU SKUX BHCTENEHI
xoaHoziepMoro. Ile CMKOHOIAHMI THMN, IO TPAIUIAETHCS B 0araTboX MOOAMHOKUX TyOoK. Jlis
OUTBIIOCTI TyOOK XapakTepHMH JEWKOHOiqHMM Tun OyIOBH: CTIHKAa Tida IOTOBIIYETHCH,
XOAHOIUTH KOHIEHTPYIOThCSI B JDKI'YTHKOBUX KaMmepax, sIKi MICTAThCS B TOBII MapeHXIMU
(Me3o0xi1a) ¥ 3B'I3aHI 13 30BHIIIHIM CEPENOBUINEM 1 aTPlaIbHOIO MOPOKHUHOIO CHUCTEMOIO
po3ranykeHuX KaHaiblliB. KaHanbIll, 110 CHOMy4YarOTh KaMmepy 3 3O0BHIIIHIM CEpPEeIOBULIEM,
HA3WBAIOTHCS TIPUBIIHUMH, a 3 MAPAracTpaIbHOIO MOPOKHUHOIO — BiBiqHUMHU. KaMepn MOXyTh
YTBOPIOBATH KiJIbKa IIApiB, 3HAYHO 30UIbIIYI0UYM 00'eM Tijia ryOku. TakuM YMHOM YTBOPIOETHCS
CKJIaJ{Ha ipUTaliifHa cuCTeMa, 1110 CIIPSIMOBYE Ta BIOPSIKOBYE MOTIK BOAU. Y T'yOOK THITIB CHKOH
Ta JISHKOH maparacTpajibHa MOPOXXHHMHA Ta KaHAJIM BUCTEJIEHI MIHAKOJEPMOIO, SK 1 30BHIIIHSA
noBepxHs. Jlo ckiagy MiHAKOJEpMH BXOJAATH JBAa TUIM KIITHH: MIHAKOIUTH Ta MOPOLMTH.
Ilinaxoyumu, WIALHO MPWIATAIOYM OAMH JIO OJHOTO, YTBOPIOIOTH 30BHIIIHINA MOKPUB T'YOOK 1
BUCTWJIAIOTH 1X BHYTPIIIHI MOPOXKHUHU (KpPIM JDKTYTUKOBUX Kamep). [lopoyumu — 1ie pi3HOBU]
M1HAKOIUTIB, KIITUHU, IPOHU3aH1 TOPOBUM KaHasIoM. [lopouuT 31aTHHI cKOpouyBaTHucs i MoXe
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BIIKpHBATH a00 3aKpUBATH TOPH Ta PETYJIIOBATH JlaMeTp KaHaly. XoaHoOdepma CKIATAE€THCS 3
KOMIpLEBUX KIITHH - XoaHoyumie. 1le TMIIHAPHYHI KIITUHYU 3 OHUM JUKTYTUKOM. Mesoxin, abo
napenxima, CKIaaeTbCs 3 MDKKIITUHHOI PEYOBUHU, TYCTO 3aCEJIECHOI PI3HUMH THIIAMH KIIITHH 1
ckeneTHUMH eneMeHTamMu. Cepen KIITHH Me30XiJa 3YCTPIYAIOThCS: apxeoyumu, Mio3umu,
KoleHyumu, negoyumu, cnoucioyumu, ckiepoyumu. llepeBakHa OUIBIIICTH BHIIB TYOOK Mae
CKEJIeT, 1[0 € OTOPOIO Tija Ta CTIHOK KaHAJiB, OJJHAK HE BUKOHYE pyxoBoi (yHkiii. Bin OyBae
BaITHSIKOBUM, KPEMHE3eMHHUM (CKIISTHUM) abo poroBuM (i3 crnonriny). Ckian i OyJoBy cKeneTa
MOKJIAJC€HO B OCHOBY Kiacudikamii Ty0ok. MiHepasibHUI CKeleT (BamHAKOBHA YH
KPEMHE3E€MHHU) CKIIAJIA€ThCS 3 BEIUKOI KUIBKOCTI TOJIOK, a00 cnikya, K1 MalOTh PI3HOMaHITHY
dbopMy Ta TO-pi3HOMY po3TaImIoBaHi B Tuli ry0oK. CIiKyIu YTBOPIOIOTHCS BCEPEANHI OCOOIMBHX
KIITUH ckaepoyumie. CHiKyTu MOXKYTh OyTH OJHO-, TPU- YU 0arato OChLOBUMH, a00 MaTH OiIBII
CKiIagHy OynoBY 3ipOYOK, IIMHIBOK, AYKOK, SKIPIIB TOIIO. [HKONHM CHIKYIH 3'€IHYIOTHCS B
CYUUTHbHUN CKENeTHUH KapKac, 10 HaWOLIbII XapakTepHO M CKISIHUX T'yOok. OpraHiuHuit
(poroBwmii) CKelleT CKIAAEThCs 3 KOJIAreHOBHUX BOJIOKOH 1 CHOHeIHYy — PEUYOBHHH, 32 XIMIYHUM
CKJIaJIOM OJIM3BKOI /10 m0BKY. CIIOHTIHOBI BOJIOKHA 3'€JJHYIOTh OKPEMI CITIKYJIM B €JIMHUHN CKEJIET.
['yOku pO3MHOXYIOTHCS CTAaTE€BUM 1 HECTaTeBUM UUIAXOM. Hecmamese (6ecemamushe)
PO3MHOKEHHSI BiIOYBAa€ThCS IUIAXOM 30BHIIMIHBOIO YH BHYTPIIIHHOTO OpYHBKYBaHHS,
MO3J0BXKHBOTO mToauTy Ta (parmenramii. Ilig dac 306uiwnboco OpyHbKy6anHs Ha Tilll
MaTEPUHCHKOI OCOOMHU YTBOPIOETHCS OpPYHBKA, B SIKY MPOPOCTAIOTH YCi MIApH MAaTEPUHCHKOTO
OpraHi3My Ta TMPOJIOBXKYEThCS IaparacTpajibHa TIOPOXKHUHA Buympiwne OpyHbKYy8aHHS
XapakTepHe s TPICHOBOAHOI TyOkum Oozsru. Bono BimOyBaeThcst B mapesximi. [pyma
aMe0omuTIB, OaraTMx Ha TIOXKMBHI PEYOBHHH, BIIOKPEMIIIOETHCS BIJ I1HIIUX KIITHH 3a
JIOTIOMOTOI0 IIUIBHOT OOOJIOHKM CKJIQJAHOI OYIOBH, sIKa TPOIYKYEThCS KOJICHIIMTaMu. BoHa
CKJIAJIA€EThCSA 3 JBOX IIApiB OPraHivHOi PEYOBMHHM (CIOHTIH), MDK SKHMH pPO3TallOBaHUN
MIHUCTUM Iap, M0 MICTUTh MOBITPA. Y AEAKUX BUAIB OOAAT y MIHUCTOMY IIapi JIOKai30BaHI
OCOOJIMB1 CKENETHI eleMeHTH — aMQIiIUCKH, 10 MalTh BHUIJISLA KOPOTEHBKUX MaJU4oOK i3
31PKOMOIIOHMMH JTUCKAaMH Ha KIHIAX. BOHU 3amo0iraroTh 3JMIIAHHIO CIIOHTIHOBUX IIapiB, a
MNIHUCTUIM IIap CTBOPIOE€ HaJilHy TepMmoizoisuio. Taka 3uMyroua OpyHbKa Ha3MBA€THCSA
2eMyJ010.
XIJI POBOTHU

3aBnanusn 1. Po3rnsnyTy 3aranbHy Oy0BY Tijla ryOOK. 3allOBHUTH TaOJIMIIIO.

BynoBa ctinku Tina ryoku KniTunHi enemenTn OyHKIIIA

ExTonepmanbHmii map

Me3ories

EnTonepManpHuii map
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3aBaanHs 2. Po3risiHyTH 30BHIIIHIO Oy0BY Tina. [lignmucaTtu pucyHOK.

N

3aBaanns 3. PosrnsHytn OynoBy ackoHa. [lignucaTi pucyHoK.
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3aBnannsa 4. PosrisHytn OynoBY ackoHa, CHUKOHA 1 JielikoHa. [ligmucaT pucyHOK Ta 3poOUTH
KOPOTKHUH OMHUC.
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3aBaanHs 6. Po3rissayTr THnM ckenetiB ryook. [lignmucatu pucyHok.

3aBaanusn 7. Po3rnsHyTH po3BUTOK ryooK. [lignucatu pucyHok
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3aBnanns 8. Po3risHyTH BanmHAKOBI TYOKU. [lignucaTi pucyHOK.
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3aBnanns 9. Po3rasinyTtu ckiasHi ryoku. Iliznucatu pucyHok
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3apaannsn 10. Po3rasinyTu ckisidi ryoxu. IlinnucaTn pucyHnok
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Konmponvni 3anumanns
1. JlaiiTe XapakTepUCTHKY NMPEJICTaBHUKAM IianapcTBa. baraTokIiTHHHI TBApUHH.
2. SIxi rinoTe3u MoXoHKeHH 0araTOKIITHHHUX TBApHH BaM Bigomi? JlaiiTe M KpUTHIHUI
aHamis.
3. o Take onTorene3? Ha siki mepio iy MOAUISAETHCS OHTOTeHEe3 0araTOKIITHHHUX TBAPUH?
4. o Take 3apoaKoBi tucTKU? SIKi 3apOJKOBI JUCTKH 3aKJIaIa0ThCSI B IPOIIEC eMOPioreHesy
TBapuH?
5. Sxi rpynu TBapuH Hanexartb 10 po3aury [lepBuHH1 6araTokmiTUHHI? SIKi CIIJIbHI O3HAKHU 1M
npUTaMaHHi?
6. ki o3HaKW MpUTaMaHHI IpeAcTaBHUKaM Tuiry ['yOoxu?
7. Sxi cepenoBuina icHyBaHHs ryOok? SIKi ananTaiii criocTepiraloTbcs B ry0OK 10 cepeoBHIIA
ICHYBaHHS?
8. ki Tumu KIiTHH € B TYOOK? SIKi 0cOOMMBOCTI X Oyn0BH Ta GQYHKIT?
9. 3 AKuX mapiB CKIAAAETHCS TLIO0 T'yOOK?
10. ki Tunu OymoBU criocTepiraroThes B ryook? OxapakTepu3ynTe ix.
11. Ski TunuM KIITHH BXOAATH J0 CKJIaay MIHAKOAEPMU?
12. SIki TMIH KITITHH BXOASTH JIO CKJIATy XO0aHOASPMHU?
13. o Take oCKyJIFOM Ta aparactpanbHa mopokHuHa? Ski ix pyHKIii?
14. Sxum ynHOM ryOKM pearyroTh Ha MOAPA3HUKH TOBKIJLIS?
15. SIxa posib TyOOK y IpUPOAL Ta KUTTI JFOAUHU?
16. SIxi TUIM KIIITHH BiJNOBIJAIOTh 32 YTBOPEHHS CKENEeTy B I'yOoK?
17. SIxi Tunu ckenety npuTamMaHHi ryokam?
18. o Take me3oxin? SIki TUIH KJIITHH 3yCTPi4alOThCs B ME30Ximi?
19. 3aBasku yomy ryOKH 3[aTHI IO pereHepartii?
20. SIxi cnocoOu po3MHOKEHHS IIPUTaMaHH1 ryokam?
21. SIxi TUNH TMYUHOK 3yCTpidaroThes B ry0ok? SIki ocobmmBocTi ix OymoBu?
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22. [Ilo Take remyna? Sk 3M1MCHIOETHCS BHYTPIIIHE OPYHbKYBaHHS B TyOOK?

23. SIKUM yuHOM Bi0yBa€ThCS KUBJIECHHS I'y0oK? SIK ryOKM mepeTpaBiIioloTh Ky?
24. YuM XxapaKTepH3yIOThCs MpeICTaBHUKH Kiacy Banuskosi ryoxu? Hassits Ix.
25. SIxi cepenoBHILA iICHYBaHHS BaITHSKOBUX T'YOOK?

26. SIxi 03HAKW MpUTaMaHHI CKISTHUM IyOkam?

27. Jle MemkaroTh CKJIsIHI TYOku? Ska iX posb y IpUpo/Il Ta SKUTT1 JIFOTHHH?

28. Ywmm XapakTepu3yrThCs IPEICTABHUKU KJIacy 3BUYAiHI TYOKH?

JlaGopaTopna po6ota Ne7/
Tema. OCOBJIMBOCTI OPT AHI3ALIIT KMILIKOBOIIOPOXXHUHHUX.

Tun KumkoBonopoxHUHHI

Kiac I'mapoinni
Psn INinpu

Bun [loseocmebnucma ciopa
Psap Jlerrronion

Bun Obenis

Knac Cuudoinni memysu
Pan luckomenysu
Bun Aypenia

Kiac Kopanosi nmosinu
Pan Axtunii

Bun 3suuaiina abo Kincoxa akmunis

Marepian Ta obnagHanHs. Po3narkoBuil marepian, MiKpompenapaTty, npernapyBajibHi TOJIKH,
MIKPOCKOIH, TaOJIUI, MPAKTUKYMHU.

Buxigni nani 10 poGoru. BinbmiicTh KHUIIKOBONOPOXHUHHHUX Ma€ padianvhy (IPOMEHEBY)
cumerpiro. Lle o3Hadae, mo yepe3 ixX TiIO MOKHA MPOBECTH OJHY TOJIOBHY BiCh, HABKOJO SKOI
pamiaibHO  PO3MINIYIOTBCS ~ OKpeMi  YacTHHH  TUIa, Hampukiad, mrynaneis. s
KHUIIKOBONOPOXXHUHHUX XapaKTePHUN mMKAHUHHUU Mmun opeawizayii, TOOTO KIITUHU B iX Tl
o0'enHani B TKaHMHU. IIpoTe BOHM He MaloTh CKIQJHUX OpraHiB, BJIACTUBHUX OUIbII
BHCOKOOPI'aHI30BaHUM TBapHHaM. Ba)kIMBOIO MPOrpecUBHOIO PUCOI0 KUIIKOBOINOPOXHUHHUX €
0SB B HUX HEPE08oi cucmemu Ta M'130BUX (enimenianbHo-m's1306ux) KINITHH. 3a paXyHOK I[bOTO
TBApUHU CTIPUIIMAIOTh Pi3HI MOAPA3HEHHS Ta PyXalOThCS.

Ku1ikoBonopokHuHHI — OLIbII 1HTETPOBaH1 TBapUHHU. KUIIKOBOIIOPOKHUHHI HaJeXaTh 10
o0gowiaposux meaput. Y OHTOTeHe31 B HUX (JOPMYIOThCS JIUIIE 08a 3aPOJIKOBUX JIUCTKU — eKmo-
Ta enmoodepma, 3 SIKUX PO3BUBAIOTHCS J[Ba EIITENIaNbHI IApU TiJIa: IOBEPXHEBUN — enioepma Ta
BHYTPILIHIN — eacmpoodepma. Mixk HUIMH 3aJirae OUTbII-MEHIII PO3BUHEHUIN HEKIIITUHHUHN I1ap —
Mmesoenes. e — nparnucra npoMi>kHa pedOBUHA, MPOIYKT BUIUIEHHS 000X IIapiB, B HET MOXYThb
MITpyBaTH OKpeMi KITHHU. KUIIKOBOMOPOXXHUHHI HE MAIOTh CHPABICHLOI NOPOICHUHU TiNa;
€IMHA TIOPOKHUHA — 2aCMpoibHA, 0 BUCTEIEHA 2acmpooepmoro W BIAKPUBAETHCS HA30BHI
poToBUM OTBOPOM. OCOOIMBICTIO KUIIKOBOIIOPO)KHHUHHUX € HAsSBHICTh Yy HUX JKaJIKUX KIITUH
(kHiOooyumig). BiNBIIICTh BUJIIB Ma€ CKEIET, 0 BUKOHYE OMOPHY Ta 3axucHy (GyHKii. [Ins Hux
XapakTepHE ICHYBaHHS JBOX  JKUTTEBUX ¢GopM — noaina Ta Mmedysu. llominum BemgyTh
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MPUKPITIIICHUN CIOCIO KUTTS, PO3MHOXKYIOTBCS, SIK MPABHIJIO, HECTATEBUM CIIOCOOOM, 4YacTo
YTBOPIOIOTH KOJIOHII. Meay3u — BUIBHO IJIaBaroyi, MOOJMHOKI TBApHHH, IO PO3MHOXKYIOTHCS
CTaTeBUM ILIIXOM. YacTo B )KUTTEBOMY LUKJIl KUIIKOBOIIOPOKHUHHHX Bi0OYBAa€THCS MPaBUIIbHE
YepryBaHHs IOKOJIIHB MOJIIIB 1 MEIy3 — MemazeHe3 ab0 YAaCTKOBA PEAYKINS OJHOTO 3 IMX
MOKOJIIHb — 2iHo2eHe3. Hepimko crocTepiraeThCs IMOBHA BIJICYTHICTH OHOTO 3 TOKOJIIHb.
XapakTepHOIO PUCOI0 KUIIKOBOIIOPOKHUHHUX € 3[AaTHICTh J0 peceHepayii — BIAHOBICHHS LLIO1
TBapuHH (TIOJIIMMA) 3 OKPEeMHX 4YacCTHH, HaBiTh Trpynu KiIiTHH. Tun KumikoBomopoxHUHHI
noainsgerscs Ha mpu knacu: Hydrozoa, Scyphozoa. Anthozoa.

Kinac I'inpoinni (Hydrozoa) — e nepeBaxHo piOHI MOOAMHOKI Ta KOJOHIAIBHI OpPTraHi3Mu,
sKki MawTh (GopMy moiina abo mexysu. Cepel MOMIMIB MOMIMUPEHA KoaoHianbHicms. Komonii
OyBalOTh MOHOMOPGHHUMU — 3 OJHAKOBUMHU TIOJIIIAMU Ta HOAIMOPGHUMY — 3 PISHUMHU MOJIAMH.
KumkoBa (racTpanbHa) MOpPOXKHMHA TOJNIMIB Ma€ BUTJSAA MilIKa i 1mo30aBiieHa MEPETHHOK;
TOHA/IM PO3BHUBAIOTHCSA B ekToAepMi. Kitac 06'enHye 6113bK0 4 THC. IEpeBaKHO MOPCHKHX BHUIIB,
JUIIE KiJTbKa JIECATKIB 3 HUX MENIKAIOTh Yy MpicHUX Bogoimax. Kmac I'iapoinHi moaiiseTbcs Ha
nBa miaknacu: Iioponoodioni (Hydroidea) Tta Cugponogpopu (Siphonophora). Ilimkmac
Ipponoxi6ui (Hydroidea) minkiacy HanmexaTh KUIIKOBOIIOPOXKHHMHHI, MEpPEeBa)KHA OUIBIIICTH
SAKUX YTBOPIOE MOHOMOpP(GHI KOJIOHII, MPUKPIIUICHI 1O CyOCcTpary. Y AESIKUX HEKOJIOHIaTbHHX
BUJIIB TIOJIINTK 37]aTHI IJIaBaTH Ois MOBEpXHI Boau. HalOUIbII MOMMpeHi BUIU MAOTh KUTTEBI
IUKJIN 3 SICKPaBO BUPAKCHUM METareHe30M.

Knac Crudoigai abo Crudomenysu (Scyphozoa). Jlo 1mporo kimacy HaleKarb MOPCHKI
KHAIIKOBOIIOPOXKHHUHHI, OUJIbIIIa YAaCTHHA JKUTTEBOTO IHKIY SIKUX TPHUMANAE HA CTAIII0 MEIy3H.
[ToninoigHe MOKONIHHS >KMBE HENOBrO ¥ HE YTBOPIOE MOCTiHHUX KojioHiA. Krnac Hamiuye
omus3pko 200 BuAiB, y YopHOMY MOpiI TpaIUISIOTECA BCHOIO TPU BUIU, 3 HHUX OAUH—Y
A3zoBcbkoMy. Cyughoioni Meny3u BiJIPI3HAIOTHCS BiJl 2idpomedy3 3HAUHO OUIBIIMMHU pO3MipamH,
BIJICYTHICTIO TIapyca, YCKJIaJHEHOIO eacmpo-6ackyisproio cuctemoro. Tino cuudoigHoi meny3u
Mae (Gopmy OUIbII-MEHII BHCOKOTrO A3BOHa abo mapaconbku. [locepeanni yBIrHYTOi CTOpOHU
J3BOHA (cyOymoOpenu) MICTUTbCS YOTUPUKYTHUHN poToBuil oTBip. Kpai poTa BUTATHYTI B 4OTHpHU
JKOJIOOOBUIHI JIOTATI, SKI CIYTYIOTh Ui 3aXOIUICHHS 3100uM4i. Y JeSKuX Meny3, 1o
Ha3uBalThCs KopeHepotamu (psin Rhizostomea), poToBi jomari po3poCTarOThCs, YTBOPIOIOTH
3TOPTKH, @ POTOBUI OTBIP 3apOCTaE, 1 HOro posib BUKOHYIOTh YMCIIEHHI JPIOH1 TOpU B 3rOpTKax
poroBux Jomacteil. Kpaii n3BoHa 0OISMOBaHHMM HIyNaNbISIMH 3 >KaIKUMHU KIITHHAMH, SKI
MICTSITBCSl TAKOK 1 HA POTOBUX JIOTATSAX.

Knac Kopanosi noninu (Anthozoa) — HalfOUIbII YUCIEHHUH KJIAC KUIIKOBOIOPOXHUHHUX,
JI0 SIKOTO HaJeKaThb MOPCHKI TEIUIONt00HI TBapuHHU. OnucaHo OnM3bKO 6 TUC. BUAIB, 13 HUX Y
YopHoMy MoOpi 3HalWJEHO BCHOIO 4YOTHUPH, B A30BCcbKOMY — onauH. lle mooaunHoki abo
3/1€01IBIIOTO KOJIOHIAJbHI OpraHi3Mu. B iX KUTTEBOMY LUK € JIUIIE MOJINOiNHE MOKOIIHHS,
CTafisl MEIy3H HE YTBOPIOETHCS. byoBa KOpasoBUX MOJIMIB CKJIAIHIINIA, HIK T1ApoinHuX. BoHn
MalOTh EKTOJepMallbHy TJOTKY, TracTpajibHa TOPOXXHMHA B HHUX TOJUICHA Ha KaMepu
panialbHUMHU TEepeTUHKaMU (cemmamu). 3aMiCTh  EMITENIANbHO-M'A30BUX €  CIPaBXKHI
emiTenianbHi Ta M'A30B1 KITHHU. CTaTeBl MPOJYKTH PO3BUBAIOTHCS 3 racTpoAepMH. binbIicTh
KOpaJiB MICTUTh BaIlHAKOBUH a0o poroBuii ckener. Timo okpemoi ocobuHu Mae ¢opmy
LUITIHApA.
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X1 POBOTH
3aBnanHsa 1. BuroroButu mnpemapar Tigpu, PpO3IISHYTH IIiJi MIKPOCKOIIOM. 3aMallloBaTH
30BHIIIHINA BUTIIS T1IPH Ta MiJIHCATH PUCYHOK.

A.30BHIiLLHIN
BUrN&A4 rigpu b. byoosa rigpu

3aBaanus 2. Po3rnsHyTH BHYTpilIHIO Oy10BY rifpu. [lignucatu pucyHok.

o ¢
o DA, issary .v a = -
4

e

BHyTpiwHsA 6yaosa rigpy — = %\
16]
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3aBaanns 3. Po3rissHyTy Tinu kmityH rigpu. [lignucata pucyHok.

3aBaannd 4. Po3risiHyTH THIN XKaKUX (KPONMBHUX ) KIITUH Tiapu. [lignucatu pucyHok.
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3aBaanns 5. Po3missHyTH OynOBY TiApOIAHOrO MOJina. 3aMallfoBaTH 3OBHINIHIA BHTJISI.
[Tigmucate pUCYHOK.

A . 30BHILLHIY BUrNan,
rigpoigHoro norsina rigpoigHoro norsina
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3aBaanus 6. Po3risiHyTH TiApaHT 1 ToHaHTii 06emii. [lixnmucatu pucyHok.

3aBaanns 7. PosrisHytu OyznoBy rigpoigHoi Mmenysu. [linnucaTi pucyHok
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3apaanns 8. Posrnsnytu OynoBy rigpomenysu. [lianmucaTi pucyHoK.

3aBaannsa 9. Posrsnytu OynoBy cuudomenysu. [lignucatu pucyHok.
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3aBaanns 10. [TopiBHAIbHA XapaKTepPUCTHKA TAPOINHUX i cuudoigHNX Meay3:

3aBnanns 11. Posrusnyru 0ynoBy cuudomenysu B po3pisi. Ilixnucaru pucyHok.
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3aaanus 12. PosrnsnyTtu 6ynoBy aktusii. [TignucaTtu pucyHoK.

N1/~
W=

g 1]
7 — i g 12
J =i §; 13

215, 4y
ALY

TN
LA LY

Konmponvni 3anumannsa

1. [lo cninbHOrO Ta BiAMIHHOTO B OpraHi3aiii ry0oK Ta KUIIKOBOIIOPOXHUHHUX ?

2. YuM XapaKTepu3yIThCS MPeACTaBHUKHU po3airy CripaBkHi 6araTOKIiTHHHI?

3. Sxwmii THD cuMeTpii IpUTaMaHHUH KUITKOBOIIOPOKHUHHUM? UMM BiH OSCHIOETHCS?

4. Sxi xuTTeBl (QOpMH BiIOMI Y KHUIIKOBONOPOXXHMHHMX? 3 SKHM CHOCOOOM JKUTTS BOHHM
noB'sA3aHi?

5. SIki 3apo/IKOBI JIMCTKHU 3aKJIaJal0ThCS Mi]] 4ac eMOpPIOHAIBHOIO PO3BUTKY

6. KHMIIKOBOIOPOKHUHHUX?

7. YaM  3amoBHEHHMH  MOpOCTip MDK  30BHIIIHIM  Ta  BHYTPIIIHIM  [IApaMd  KJIITHH
KHAITKOBOTIOPOKHUHHUX ?

8. 1o cminbHOTO 1 BiAMIHHOTO Y Oy/IOBI MOMTIMIB Ta MeIy3?

9. Yum xapakTepu3yeThCs HEPBOBA CHCTEMA KHIITKOBOITOPOKHUHHUX ?

10. SIki 0coOMMBOCTI MPOIECIB TIepeTpaBICHHS 1K1 y KHITKOBOIIOPOKHUHHUX? SIK HemepeTpaBiieHi

PELITKH TKi BUBOJATHCS 3 iX opraHizmy?
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11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

21.
22.
23.

24.
25.

SIxi TANH KJTITHH € y 30BHINTHROMY mapi rigpu? Ski ix ¢yHKIii?

o sBAAIOTH COO0IO emiTeNniadbHO-MYCKYIbHI KIITHHH Tiapu? SKi X GpyHKIii?

Sk rigpa nepecyBaeTbes?

Sxa OynoBa i GyHKITIT KaIKUX KIITUH? SIKi TUIH JKaIKUX KIITHH € B KUIIIKOBOITOPOKHUHHUX ?
SIKi TMIIN peakiiii CIoCTepiraloThCs B KMITKOBOIIOPOKHUHHUX HA MOAPA3HUKHU?

3aBASKH YOMY B KMIIKOBOTIOPOKHUHHUX 3/11IHCHIOETHCS pereHepartis’?

Skuit T OynoBM HEpPBOBOI cucTeMH Tifapu? Yum Bimpi3HIETHCS OyloBa HEPBOBOI CHCTEMHU
MOJTIMIB 1 Mey3?

Ski opraHul 4yTTS € B KUIIKOBOIIOPOKHUHHUX ?

SIKi TMIIN TIepeTpaBiIeHHS TKi IpUTaMaHH1 KUIIKOBOIIOPOKHUHHIM?

SIKi IOKOJIHHS YepryIOThCS B )KUTTEBOMY IMKJII KUIIKOBOIIOPOKHUHHUX? OXapaKTepu3ynTe ix.
SIKuil TUT )KUTTEBOTO LMKITY MPUTAMaHHUI 0araTbOM KMIIKOBOIMOPOXXHHHHUM?

Sk nmepecyBatoThest Meny3u? Skuii MexaHi3M iX pyxy?

YuM KHIIKOBA MOPOKHUHA TOJIMIB BIIPI3HAETHCS BiJl TAKOi MeTy3?

[Ilo cminbHOTO Ta BIAMIHHOTO B OpraHizaimii ry0oK Ta KHIIKOBONOPOKHUHHUX? 56: Sxumu
O3HAKaMU XapaKTepHU3yIThCs MpeAcTaBHUKH Kiacy ['inpo3Oi?

Ha sixi migknacu noainserscs kiac ['iapo30i? Uum xapakTepu3yroThCs iX .IIPeICTaBHUKN?

o crmisbHOTO Ta BiMIHHOTO B OY/I0OBI T1IPOiMHUX Ta CUPOITHUX MeTy3?

Jlaboparopua pobota Ne8

Tema. OCOBJIMBOCTI OPTAHI3ALIIL IIJIOCKUX YEPBIB
Tun [Tnocki yepBu
Knac Biityacti yepBu a6o Typ6enspii
Psin Tpurinmnscrokumikosi abo ITmanapii

Bunu: Monouna naanapis

YopHna bazamoouka

Knac Cucynu abo Tpemaroau

Bunu: [leuinkosuti cucyn
Jlanyemonooionuii cucym

Huzocmoma

Knac CteoxkoBi uepsu abo Llectonu
Pag Ctroxaku

Bunu: Cmuoorcax wupokuu

Pemineyw 36uuatinuii abo Jlieyna
P L{im’ stkm

Buau: buuauuii abo neozdopocHuil yin'ax

Ceunayuii ado 036poenuil yin'ax

Exinoxok

Marepian Ta obnagHanHs. Po3narkoBuil marepiai, MiKpoIpenapary, mpenapyBajibHi TOJKH,
MIKpPOCKOIMH, TaOIHUI, TPAKTUKYMH.

Buxigni nani 10 podoru. [lepeBakHa OUIBIIICTH TUIOCKUX YEPBUB BEIE napa3umuyHuil crnocio
KUTTS. BITbHOXKUBYUI YE€PBU TPAILISIOTHCA B MOPCHKUX 1 MPICHUX BOJIOMMAX 1 3HAYHO PIALLIE Ha
CyXO0J0JIi, Y BOJIOTOMY TPpYHTi. PO3MipH MIOCKUX 4YEpBUB 3HAYHO Bapitoi0Th. [LoCKi yepBu —
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binamepanvHo-cumMempuyHi TBapUHU 3 UITKO BHU3HAYEHUM TOJOBHHUM KIiHIIEM. Y HHX
PO3PI3HSAIOTh uepesHy (8eHmMpaivbHy) Ta CHUHHY (00p3aibH)) CTOPOHHU, IX TIJO, SK TPABHIIO,
CIUTIOLICHE B JIOP30BEHTPAIbHOMY HAmNpsAMKY, IO BigoOpa)kae Ha3Ba THIy. Y Tpoueci
eMOpIOHAIBHOTO PO3BHTKY B HUX 3aKJaJAlOTHCS HE J[BA, a TPH 3apPOJKOBHUX JIMCTKH — eKmo-,
eHmo- Ta me300epma. 3a paxXyHOK Me30/epMU (HOPMYIOThCS MYCKYJaTypa, cTaTeBa CHCTEMa, a
TakoXX HenudepeHiliiioBaHa CHoJIydHa TKaHWHA — naperxima (ME3€HXiMa), 10 3allOBHIOE BCI
MPOMDKKH MK BHYTPIIIHIMU OpraHaMy. XapakTEPHOIO 03HAKOIO MJIOCKUX YEPBUB € HASIBHICTh y
HUX WKIPHO-M'A308020 miwka. BiH CKIafaeThCs 3 OJHOIIAPOBOIO HIKIPHOTO €MITENito, 0 Mae
pi3Hy OyIOBY y IpPEACTaBHUKIB PI3HUX KJIACIB, 1 KUIBKOX IIAPiB M'S31B — Kilbyesux, Kkocux abo
OiazoHanvHux W no3006xcuix. be3nocepeaHbO MiA IIKIPHO-M'SI30BHUM  MIIIKOM  3aJIATae
napeHxiMa, 10 3al0BHIOE MPOMDKKM MK BHYTPIIIHIMU opraHam. I1ocki 4epBu HajexaThb 110
NapeHXiMHUX TBAPHH 1 He Maroms TOPOKHUHY Tina. [lapeHxima Bifirpae BaXJIUBY pOJIb Y )KUTTI
oprauiamy, il po3rJsialoTh Hepll 32 BCE SK onopHy TKaHWHY. B Hiif iHTEHCHMBHO pO3BHHEHA
MDKKJIITHHHA PEYOBHHA, MPOHM3aHa YUCICHHUMHU (iOpuiaamu, sSKi MarOTh 3HAYEHHS OMOPHHUX
yTBOpiB. KIITHHY MapeHXiMU PO3TalIOBaHI PUXJIO, MK HUMH 3aJIMINAI0THCA HIUTMHOMOIIOHI Ta
JIaKyHapH1 MPOCTOPH, 3aMIOBHEHI PIIMHO0. 3aBISKU TaKiil O0yJ0Bi MapeHXiMa MOXKE GUKOHY8aAmMU
pONb nocepeonuxka B Tiepenadi MPOIYKTIB TPaBIEHHS MK KHUIIEYHUKOM 1 BHYTPIIIHIMH
opranamu. BogHouac 3IHCHIOETRCS W mpancnopm npodykmie 0OMiky 3 MUKKIITHHHOT PiIWHA
0 BHIUTBHOI (eKckpeTopHoi) cuctemu. OCTaHHIM YacoM IIe MIATBEPPKCHO pPe3yIbTaTaMH
CJICKTPOHHO-MIKPOCKOITIYHUX  JIOCHI/DKCHb. BUSBWIOCSA, IO KIITHHU TApEHXIMH MAaroTh
HEpYyXOMi BHPOCTH, $IKi TPOHMKAIOTH Y MIKIPHO-M'SA30BUH MIIIOK, EMITENIH KHIICYHUKA 1
BHUJIIbHI KaHaW. B Takuii croci0® 3MiHCHIOETCS KOHmaxkm MK TMapeHXIMHUMHU KIITHHAMHU Ta
BHYTpIIIHIMU opraHamu. llapeHxiMa TakoX € MICLIIEM HAKONU4YeHHs TOXUBHUX PEYOBUH
(rmikoreny, mimigiB Tomro). HapemTi, B mapeHxiMi € 0coOIMBI pyxomi KIITHHH, 3AaTHI O
¢azoyumo3y, OIHI 3 HHUX MOXYTb BHUKOHYBAaTH 3axucH)y (QYHKIIIO, TOMVIMHAIOUM OakTepii,
CTOPOHHI 4YacTKH, IHIII — EKCKPETOpHY, HAKOMHYYIOUW TBEpIi €KCKpeTu. Tpasna cucrema
0araTbOX NPUMITUBHUX BUIBHOXKMBYYHMX BHUJAIB C(OpMOBaHA HE IIOBHICTIO, a B JESKUX
Mapa3uTUYHUX 30BCIM peaykoBaHa. BoHa CKIamgaeTbecsi 3 poma, eKkmooepManbHOi TePeaHbOL
KHUIIKUA — 2I0MKU Ta eHmMOOepMAalbHOI CIINO 3aMKHEHO1 cepelaHboi Kumiku. Yacto cepemus
KHILKA PO3Taly)KeHa, i BIAPOCTKH MPOHU3YIOTH yce TUI0. TakuM 4YMHOM, L€l BIJALT TPaBHOI
cUcTeMH 3abe3neuye He JIUIIe nepempagienus ixi, a i il mpancnopm 10 BCiX 4acTuH Tina. Y
IUIOCKUX YEPBHUB YIeEpIle 3'ABISEThCS CIELialbHA GUOLIbHA CUCTEMa NpOmMoHedpuoiaibHo2o
TUNy. Y OUIBLIOCTI TPYN € JIBa AEPEBOIONIOHO PO3ralyKeHUX MPOTOHE(PPUAIaIbHUX KaHAIHU 3
JIBOMa OKpeMHUMH a00 OJIHIE€I0 3arajibHOIO MOPOIO, Yepe3 sKi ISl CUCTeMa KaHaJIB CIOIYYaeThCs
13 30BHILIHIM CepeOBHUIEM. BHYTpillIHI KIHIIEB] AUISHKHA KaHAIIB 3aKIHUYIOTHCS CTIELIaJbHUMU
KIITHHAMHA  Yupmoyumamu, Mo MaTh TaKOX Ha3BY 3ipuacmux ab0 MHTOTIMBHX KIITHH.
CrienialbHUX opearié OuxanHsA y TUIOCKMX YEPBHB HEMae, SIK HEMA€E W KPOBOHOCHOI cucmemu.
Hepesosa cucmema mae pizHy OyIOBY, aje y OUIBIIOCTI MPEACTaBHUKIB BOHA OPMO20HANILHO20
TUIy — BiJl MO3KOBOTO TaHIJIIO, IO PO3TAIIOBAHWA HAa MEPEAHbOMY KiHII, TiIa, BIAXOAATH
MO370BXKHI CTOBOYpPH, IO 3'€IHYIOTHCS MiXK COOOI0 KUTBIIEBUMH MEPEMUUYKAMU — KOMICYPAMU.
Opranu 4yTTs TpeJCTaBlIE€HI MEPEBAXHO WIKIPHUMH CeHCUlamu, 1O CKIaay SKUX BXOISTb
HEPBOBI UyTJIUBI KIITHHHU 3 OHI€I0 a00 KibkoMa BiikamMu. CeHCHIITN CIPHUIMaloTh MEXaH14HI Ta
XIMIUHI TIojpa3HeHHs. JlesKl TUIOCKI YepBU MAalOTh oyl Ta CMamoyucmu — OpraHd PIBHOBAard.
[T1nocki yepBH 3a HE3HAUHMMM BHHSTKaMH — repMadpoauTu. Y NPUMITUBHUX IMPEACTaBHUKIB
bOT0 THUITY (HMXKXYUX TypOenspiii) Hemae opOpMIIECHUX TOHAJ, CTAaTeBl KIITHHU PO3KHIaHI B
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napeHximi; 3aruTiJHEHHST — BHYTPIITHE. Y OUIBII BUCOKOPO3BUHEHUX (POPM € CIpaBkHI coHaou
— ACYHUKU TA CiM'AHUKU, TIPOTOKU Ui BUBEACHHS CIEPMH M 3pUIHMX S€llb, a TAKOXK IIiJla HU3KA
OprasiB, IO 3a0e3MeYyl0Th BHYTPINIHE 3aIUTiTHCHHS W 30epiraHHs CIIEPMH IHIIOT OCOOWHU;
dbopMyBaHHS MIKapadynku se€nb Tomo. Jlerani OymoBH cTaTeBOI CHCTEMH Y TPEICTaBHUKIB
PI3HUX KJIACiB TyXe PI3HOMAaHITHI. Y OUIBIIOCTI BUTbHOXKHBYYHX TYpOEIspild PO3BUTOK MPSIMUH,
3 SAWIS BUXOJUTh OCOOWHA, MO0 BIAPIZHAETHCSA BIJ JOPOCIAUX JIMIINE 3a pO3MipaMH Ta
HEJIOPO3BUHEHOI CTAaTeBOIO CHCTEMOK. Jlesiki MOpCBHKI MOJNIKIAMiAXM pPO3BUBAIOTHCS 3
MeTaMOp(030M, y HUX € TUIAHKTOHHA MIOLIEPO8a TUYUHKA. Y TIapasuTHIHUX (OPM, SK TPABHUIIO,
JKUTTEBUU ITUKII TYKE CKJIaJIHUM, BIH BKIIFOYA€E KUJIbKA IMOKOJIiHB, 110 MAalOTh pi3Hy OynoBy. [Ipu
[OMY OJIHE TIOKOJIIHHSI YTBOPIOETHCSI BHACIIIOK CTaTEBOTO, a IPYre — MapTEHOTEHETHYHOTO (3
HE3aIUTIJHEHUX  SIMIEKIITHH) PO3MHOXKEHHs. Take dYepryBaHHS TIIOKOJIiIHb HA3UBAETHCS
eemepozonicro. Ilopsia 13 cTaTeBUM PO3MHOXKEHHSIM Y JIESIKUX Ipyll icHye HectaTese. Tum [1nocki
4yepBU 00'€HY€E NEB'ATh KJaciB, 3 AKUX HaiOutpm mommpeHi Tpu: 1) Biituacti uyepBu abo
typoesspii - (Turbellaria), Cucynn a6o tpemaromu — (Trematoda) ta CTh0KKOBI uepBH abo
necroau (Cestoda). Tpukiamiam — e psa TypOessipii, mepeBaKHO BEIHUKI 3a po3MipoM (10 50
CM) TBAapWHH, 110 HACESAIOTH MOPS, MPICHI BOJOWMHU Ta TPYHT. Y Ppi3HUX BojoWMax €Bporu
MOHa JIETKO 3HalTH MOJIOUHO-01y manapito (Dendrocoelum lacteum) Ta yopuy 6aratroouky —
Polycelis nigra. [Tnanapii ®HUBISATECS MATOUICTUHKOBUMH YePBAMH, IPIOHUMH MOJIIOCKAMH Ta
YICHUCTOHOTHMU. Yci mpemamoou — endonapazumu. JIopociti 0COOMHH (MapUTH) TPAILISIOTHCS
NEPEeBAXHO B PI3HUX BIJJIaX TPABHOTO TPAKTy XpEOETHHX, a TAaKOX Yy JIETCHAX, HHUPKaX,
MOPOXKHHHI TiJla, KPOBOHOCHINM cucTemi XxpebetHux TBapuH. Cepen HuUX € Oarato 30yJHHKIB
TSOKKUX XBOPOO JIFOJMHU Ta CUILCHKOTOCIONAPCHKUX TBapHH. PO3Mipu TpemaToa KOJIMBAKOThCS
Bix 0,3- 0,4 mm 10 3-7,6 cM. Binomo nonax 4 tuc. BuiB, B YKpaiHi 3apeecTpoBano 0ym3pko 600
BHJIIB. Y KJaci yecmoo 00'enHano 61u3bko 3500 BuaiB eHomapa3uTiB (B YKpaiHi BiIoMO MOHAT
500 BuziB), SIKi Ha CTATEBO3PLUIiN CTaii Mapa3uTyIOTh Y XpeOETHUX TBapUH, a HA TUYMHKOBIMH, K
NpaBUiIoO, — B 0e3XpeOETHUX, 30KpeMa YWICHUCTOHOTUX. Y JCSIKHX BHJIIB JIMYMHKH MApa3sUTyHOTh
TaKOX y XpeOeTHHX, 30KpeMa | y JIF0TUHH.

X1 POBOTH
3apaanns 1. PosrnsHyTu Oy[oBY IUIOCKMX 4YEpBHUB Ha momnepedHoMy pospisl. Ilianucaru

PUCYHOK.
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3aBnannsa 2. Po3risHyTH OYyIOBY IIKIPHO-M’S30BOTO MiIIKa IUIOCKMX 4epBuB. Ilimmucaru
PHUCYHOK.

AL
1 T 0 o g (hsns 9,0, 2
o :l}'.: s':lq:: :;::;;"{ 4'::0 : :'i—
2 : e @ {é‘@/ ‘;‘9’1 '/'\ b

3 -

3aBIlaHHﬂ 3. POSFJ’IHHYTI/I 6y,HOBy Ta THUIIN TpaBHO.l. CUCTCMU IIJIOCKHX YCPBUB.
PUCYHOK.

ITignucarn
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3aBnanus 4. Po3riisiHyTH Oy10BY BUIUTFHOT CUCTEMH TUIOCKHX YepBUB. [ligmucaTu pucyHoOK.

/’-\’\\ LR *‘\g}:’:; \Kk,\:“' 174
8P £ (\—4\ ol 2 )AL SO { s
/ ';"5 /‘ \ < NG\ < 2 ry—6 - ﬁ\ : ( =
S A L \ m PGN' ; i ,;’ &

. v I v ) ' NQ 7 // \ p— <3
= i ' Sa \;; // ,/.f"!‘ o

\ 12 N\ 4 e ) "-."'" -

- ‘4 f .‘ .-l'\"t " " e ".‘E:'/‘l

h ! - ! {,10
! &S « 1)
/e o '&s.
B il
2 l“ 7 [
- a00d |
‘ e t”'\t-a"
1‘ j o .~ 1 ,‘
| ' oA
g o . 8

3aBaanus 5. Po3rnsHyTH Oy10BY HEPBOBOI CUCTEMH IJIOCKUX YepBHB. [lianucaTi puCyHOK.
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3aBanannsa 6. PosrmsiHytH OymoBy cTaTeBOi cucTteMu (a) Ta JUYUHKH (0) TUIOCKMX YEPBUB.
[TigmucaTe pUCYHOK.

49



3aBnanus 7. Po3risiHyTH cTajii po3BUTKY TpemaTo. [lixnucatu pucyHoK.

3aBaanns 8. Po3rasHyTH UKIN pO3BUTKY IM30cTOMH. [ligmucaTy pucyHOK Ta 3pOOUTH OMUC
UKITY.




3aBaanHsa 9. Po3risHyTH IMKIM PO3BUTKY IEUiHKOBOro cHcyHa. IliammcaTu pHCYHOK Ta
3pOOUTH OMHC IUKITY.
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3apaannsa 10. Po3rissHyTH IUKIM PO3BUTKY CBUHSYOTO Ta Owvayoro wim’sikiB. Iligmucartu
PHUCYHOK Ta 3pOOUTH OIMUC IHUKITY.
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3apnannsa 11. Po3rimsHyTH LMKIM PO3BUTKY IIMPOKOro Iiim’sika. Ilimmucath puCyHOK Ta
3pOOUTH OMHUC IUKITY.
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3apnanns 12. Po3rissHyTH IMKIM PO3BUTKY €XiHOKoka. IligmucaTté pHCYHOK Ta 3poOuTH
KOPOTKHUH OMHUC.

Koumponwvui 3anumanms
3aranbHa OynoBa Ti1a TypOemnsapiil. SIki ocHOBHI (opmu Tina?
Oco6nmBoCTI OY10BU TPaBHOI CUCTEMH Bii{UaCTUX YEpPBUB.
SIKi XapakTepHi 03HaKU HEPBOBOT CUCTEMH TypOemsipiii?
Oco06MBOCTI JKUTTEBOTO IUKITY TypOessipiit 1 TpemMaTo/.
30y IHUKaMH SKHX XBOPOO € MOHO Ta AUT€HETUYHI IPUCUCHI?

abrwbdE

Jlaboparopua pob6ota Ne9
TEMA. OCOBJIMBOCTI OPT AHIZAIII MTEPBUHHOIIOPOXXHUHHUX

Tun IlepBunHonopoxuuHH1 a00 Kpyrmi uepsu
Knac Hematoau
Psin Ackapuninu
Bunu: Ceunsaua ackapuoa

Jltoocvka ackapuoa
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Psim Oxciypunu

Bun I'ocmpux oumsuuil

IMinxmnac Exornii

Psim Mepmituau

Bunau: Borocozonoseyw

Meouyuncorka puwma

Marepian Ta obaaaHaHHs. Po3naTtkoBuii Marepian, Mikpompemnapard, MpernapyBaibHI
TOJIKH, MIKPOCKOIIH, TaOJIUIIl, TPAKTHUKYMHU.

Buxiani nani g0 podoru. Kpyrni 4yepBu mepeBakHO BUIBHOXKUBYYI, piAlIe MapazuTHUHI
OpraHi3My, IO HPUCTOCYBAJHCA IO PI3HUX YMOB JKUTTS (MOpPCBKI Ta MpiCHI BOAM, IPYHT,
opraniaMu pocnuH i TBapuH). OmmcaHo moHax 20 TuC. CydacHHUX BHIIB, IPOTE iX peanbHa
KUTBKICTh 3HAYHO OiJIbIlIa, OCKIJIBKY I TpyNa BUBYCHA 1€ HEIOCTATHHO. 1110 TBapUH BKPHUTE
KYTUKYJI010. BiliyacTuii mokpuB 30epiraerbcsi JUINE Ha YEPEBHIM CTOPOHI ab0 IOBHICTIO
pelyKOBaHU; IIKIPHO-M'I30BMM MIIIOK PO3BUHEHMH HEOJHAKOBO, MYCKYyJaTypa IEpeBa)KHO
N03/10BXHA. HeMaToreabMiHTH MalOTh nepEUHHY NOPOAICHUNY Mina (CXi3oyeny), sKa Ma€ BUIIISL
OIUJIMH MDK BHYTPILIHIMU OpraHamH, 3allOBHEHHMX PIAMHOI0 W HE BHCTEICHUX BIIACHUM
enitenieM. Knmeunuk TBapuH — 1€ IpsMa HaCKpi3Ha TPyOKa, 10 MOIUIIETHCS Ha TPH BIAIIIH —
€KTOJIEPMANIbHY MEPEIHIO KUIIKY — TJIOTKY ((hapuHkc), SIK TPABUIIO, 3 TPUTPAHHUM IPOCBITOM,
EHTOZCPMAJIbHY CEPEAHI0 KHUIIKY Ta EKTOACPMallbHY 3aJHIO, SIKA 3aKIHYYEThCS aHAIBHUM
OTBOpOM. BuminbpHa cucTemMa HaJIEKUTh J0 NPOTOHEYPHUAIATHHOTO TUIy ab0 Mae BHIJISL
BUJI03MIHEHHX IIKIpHUX 3a103. HepBoBa cucrema mpezacraBieHa HABKOJIOIVIOTKOBUM HEPBOBUM
KUTBIIEM, BiJI SIKOTO BIIXOAMTH pi3HA KIJIBKICTh MO3JI0BXKHIX CTOBOYpiB. CrpaBkKHIX HEPBOBHUX
rairiiB y Hux Hemae. OpraHu 4YyTTs B IEpBUHHOINOPOKHMHHUX PO3BHUHEHI IIOTIaHO.
[TepBUHHOMOPOKHIUHHI — MEPEBAXXHO PO3AUILHOCTATEBl TBapUHM, iX CTATEBUH amapar Mae
npocty 0ynoBy. XapakTepHOI OCOOIMBICTIO eMOPIOHATBLHOTO PO3BUTKY MPSIMUIN PO3BUTOK ab0
BUXIJl 13 SWIA JMYMHKH, 3arajioM Tmoai0HOi1 a0 jgopociioi TBapuHH. PicT nu4uHKH
CYIPOBOJUKYEThCS JIMHSIHHSAMH; JOPOCIi OCOOMHM HE JMHSIOTh. Tun IlepBHHHOMOPOKHHHHUX
nojinieHo Ha naBa kimacu — [acrporpuxu (Gastrotricha) ta Hemaromu a6o Kpyrmi depsu
(Nematoda). Hematoau — omHa 3 HaWOUIBII YMCICHHUX 1 MOIIMPEHHMX TPyn TBapuH. BoHM
MEILIKAITh Y MOPSX, NPICHUX BOAONMAxX, TPYHTI, € Mapa3uTraMu pociuH 1 TBapuH. OmnucaHo
6su3pko 20 THC. BUIIB HEMaTol. BUIbLIICTh HEMATOA — BUIBHOKUBYY1 TBAPUHU, 1110 MEILIKAIOTh Y
BY3bKUX KaNJSPHUX MPOMDKKAX MK 4aCTOUKAaMH IPYHTY, MICKY, MyJy Ha JHI BOAOHM abo Ha
cyun, i aume Oau3bko 7 THUC. BUAIB (IpUONM3HO TpEeTWHA BIJOMUX) — Mapa3uTH POCIHUH 1
TBapuH. Y TpiCHUX BoJoHMax Ykpainu 3Haiineno moHan 300 BuaiB Hemaron, y YopHomy Ta
AzoBcbkoMy Mopsix — Omm3pko 200. YV xpebeTHuX TBapuH 3apeecTpoBaHo 561 Bup
Napa3suTUIHUX HEMATO/I.

®dopma Tijla y HEMATOJ IEPEBAKHO BEPETEHONO/110HA, Y MOMEPEYHOMY PO3pi3l — KpyIiia; y
MapasuTHYHUX BHJIIB TiIO OUIBII BUAOBXKEHE, HUTKOMoMiOHe. CaMKU [esSKHX BUIIB, SKI
napasuTyloTh y pociuH (Hanpukian, Meloidogyne), marote TpymonoaioHy ¢opmy, 110
MOSCHIOETbCS HAIMIPHUM PO3BHTKOM iX CTaTeBOi CHCTeMH. BiTbHOXHBYYI HEMaronu, SK
npaBuiio, MaroTh MikpockomiuHi po3mipu (0,3-1 mm), dironemaromu pocsrarote 8-10 mwm.
Haii0inpmri mapa3utn XxpeOeTHHX, HAPUKJIIA] JIFOJChKa acKkapuaa, MaroTh nokuHy 30-40 cmM, a
Placentonema gigantissima — merikaHka IUIAleHTH Kamaiora — jocsrae 6-8 M. Ha nepenabomy
KIHIIl Ti1a MICTUTbCS POTOBHM OTBip, Ha YEpEeBHIN CTOPOH1 O1s 3aJHBOTO KIHIISI — aHAJIbHMA.
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Hemarogm xapakTepu3ylOTbCs TIOTAaHO BHPaKEHOIO OllaTepalibHOI CHUMETpi€lo, a B iX
30BHIIIHBOMY BUTJISAL Olibllle BUpaKeHa pafianibHa cuMmerpis. CIMHHA CTOpOHA Tijla HEMAaTO[
MaJI0 BIIPI3HSETbCA BiJ 4YepeBHOI. Ti0 B HUX BEPETCHOMNOMIOHE, Yy IMONEpPEeYyHOMY pO3pi3i
Kpyriie, 3BiIKM ¥ TOXOJUTHh Ha3Ba HeMaroa — Kpyriai uepBu. Ha mepenHpboMy KiHI Y
BUIBHOXKMBYYMX BUAIB € UYTIUBI LICTUHKH, PO3TAlIyBaHHA SKUX IMiAMNOPSAKOBAaHE
TPUIIPOMEHEBIM CUMETpii, TPUIPOMEHEBUM € TaKOXX PO3TALIyBaHHSI TpboX alo IecTH Iyd
HaBKOJIO poTa. Y BHYTpImIHIA OymoBl OUIbII BHpakeHa OimarepainbHa cumetpis. IlkipHo-
M'SI30BHM MILIOK HEMAaToJ CKJIAJA€Thcsi 3 KYTHKYJM, IINOAEPMH Ta IIApy MO3JOBXKHIX M'S3iB.
Kytukyna Hemaron — OararomapoBe YTBOpeHHs. BoHa ckiajaeTbcsi 3 4OTUPbOX IapiB (emi-,
€K30-, Me30- Ta CHJIOKYTUKYJH), KOKEH 13 AKHX MMOoOyIoBaHMI 3 KUIbKOX mIapiB. Ha romoBHomy
KiHIII B 0araTb0X HEMAaToj KYTHUKYJIa TIOTOBIIYETHCS 32 PaXyHOK PO3POCTAHHS ITYyXKOTO IIapy
Me30KyTHKYaH. KyTukyna He nuiie BKpUBa€ 30BHI TUIO HEMarod, a i BUCTHIAE BCi
€KTOJIEpMaIbHI BIJJIIM TPABHOI CUCTEMHU — POTOBY MOPOKHUHY, TIOTKY, 33HIO KHIIKY. Y IIUX
Biaiax i1 OymoBa 3HAYHO MPOCTiIa, HK OyJ0Ba 30BHINIHBOI KYTHKYIH. PicT Hemaron
CYNPOBOUKYETHCS TUHSHHAM. [1i1 KyTHKYJIOI0 MICTUTHCS TiloepMa — BUIO3MIHEHUHN IIKIpHUN
eMiTeNiil 3aHyPEHOTO THITY.

[mogepmMa HeMaTol Mae OOMEXKEHY KUIBKICTh KJIITHH, SIKI PO3TAlllOBaHI MPaBUJIBHUMU
MO3JIOBXKHIMU psimamu. limomepma — BaxmBa Oap'epHa TKaHWHA, BOHA BHUKOHYE (DYHKIIiIO
peryssimii BUOIpKOBOTO TPOHUKHEHHS PEYOBHH, a KpPIM TOrO, € TAKOXX OJHIEID 3 TOJIOBHHUX
3aracarouux TKaHWH, [0 HAKOMUYYE JKUPU Ta TIIIKOreH. MycKyJarypa HeMaTo]l CKIaJaeThes 3
OJTHOTO IIapy IMO3A0BXKHIX M'I30BUX KIITHH, SIKi YTBOPIOIOTH JIBi JIOp3ajbHi Ta JBI BEHTpaJIbHI
cTpiukd. JIyis HemMaToj XapakTepHa IEpBMHHA IMOPOKHUHA Tila — cXi3ouenb. PoT Hemaron
OTOYEHHUI TPhOMA - IIICThbMAa ry0aMu, B JAesIKUX BUIIB I'y0iB Hemae. POT Beie B mepeHIO KHIIIKY,
¢apunkc, BUCTEICHHM TOHEHBKOIO KYyTUKYNOK. DapHHKC MOAUISETHCS Ha Taki BIAILIM:
nepenHii — omomy Ta 3aAHIi — cmpasoxio. Y OTOMI YacTO YTBOPIOIOTHCS HEPYyXOMi
HOTOBILEHHS KYTUKYJIU — OHXU TA PYXOMI — 3y0u. Y NeSKUX HEMAaTo]l € HaBiTh wenenu, y THIINX
— roctpuil cmunem 4u cnuc. apuHKC — 1€ HAcoC JJi1 BCMOKTYBaHHS piakoi Dki. Y 3amHii
yacTuHi (apuHkca neskux Hemaron (Enterobius vermicularis) € posmmpenns — 6yavoyc, sk
Jli€e TOJIIOHO /10 MINETKH, 30UIbIIYIOUN CUITy BCMOKTYBaHHS. TpaBiieHHS! B HEMATO/ TIOYMHAETHCS
11€ B POTOBIM NOPOKHUHI i Ji€0 (PEPMEHTIB 35103 (papuHKca. Y JESIKUX BHUJIIB, B OCHOBHOMY Y
¢iTonapasuTUYHUX HEMAaToJl, BiOYBAEThCS MO3AKUIIKOBE TPABJIEHHS — CIMHA BUALISETHCA
HA30BHI, PO3PIIKYyE POCIWHHI TKAHWHU, TICIS YOTO pifKa ia BCMOKTYETHCS M OCTATOYHO
HEepeTpaBIIOeTbCs B cepenHiid kumi. KpiM TpaBieHHs Ta BCMOKTYBaHHS, CEpelHS KHILKa
BUKOHYE (DYHKIIIO 3amacaHHsl MOXHMBHHUX PEUOBHMH, y i1 KIITHHAX BIIKIAJAIOTHCS TIIKOTEH,
XKupH, 611KoB1 rpanyiu. CepenHs KuiIka QyHKIIOHYE TaKOXK K OpraH BUILIEHHS. B 11 kimiTuHax
HAaKONUYYIOTBCS pI3HI HEOpPraHiuHI KOMIIOHEHTH, SIKI BHMBOJSTBCS 3 OpraHizMy paszoMm 13
BIIMEPJIUMU KIITHHAMHU. 3a/1HsI KUIIIKa — KOPOTEHbKA TpyOKa, BUCTEJIEHA BCEPEINHI KYTUKYJIOIO.
Ha mexi 3aaHbOI Ta cepeaHbOi KMIIOK PO3TalloBaHWN M'si30BUM kianaH IIpotonedpuniiB y
Hemaro Hemae. OCHOBHHM OpraHOM BHJAUICHHS € wiuiiHa 3an103d. Y BUAUICHHI MPOIYKTIB
MeTaboi3My OepyTh yd4acTh TakoX (haromuTapHi KIITHHH, NMPO SAKI BXKe 3raayBajocs, U
KUIICYHUK.

HepBoBa cucrema HeEMaroa CKIAJA€TbCS 3 HABKOJIOTJIOTKOBOIO HEPBOBOTO  BIUIBIIS.
Haiibinpma KigbKICTh OpraHiB YyTTS MICTHUThCSI Ha TOJIOBHOMY KiHIII Hemarod. Bouu
YTBOPIOIOTH JBa-TpH KoJja. Lle ryOHi Ta ToNoBHI naniiu — KOHIYHI BUPOCTH KYTHUKYJIH, OTOYCHI
0111 OCHOBM KYTHUKYJISIPHUM BQJIMKOM, 1 IIETHHKH, SIK1 JOBIII 3a Maniiyd. Yacto Ha TOJIOBHOMY
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KIHIII MICTHTBCS TMapa KHUIICHENOMIOHWX abo0 CHipaJibHUX 3aryuOJeHb KYTUKYIU — amiois.
Opranu 4yTTs HEMaroJ, OCOOJMBO BUIBHOXKHUBYYHMX (DOpPM, MarOTh PI3HOMaHITHY OyIOBY.
KyTukyna HemaTo HeuyTiuBa 10 OyAb-sIKUX MOJPa3HEHb, TOMY B HUX HEMA€ BUIBHUX YYTJIMBHX
HEPBOBHX 3aKiHYCHb y MTOKPUBAX.

Hemaroau — po3ainbHOCTAaTEeBl TBAPUHU 3 BHYTPIMIHIM 3amtigHeHHs M. CTareBa cUCTeMa B
HUX MOOYI0BaHa MOPIBHSIHO MPOCTO M Ma€ BUIUISA JOBTHX TPYOOK. Y CaMOK TOHEHBKI BUIbHI
KiHIII 000X TpyOOK — II€ SIEYHHMKH, J€ BiIOYBaIOTHCS PO3MHOKCHHS CTATeBHX KIITHH 1
YTBOPEHHS SIMIEKTITUH. SledHuKH Oe3nocepeiHhO NePeXoIiTh y TpyOUacTi sifienpoBoau IEio
OutbLIoro Aiamerpa. SIWUEKIITUHY, IO BUXOJATh y SHIEIPOBOAU, TOCTYIOBO IPOCYBAIOTHCS 10
MAaTOK, SIKi YTBOpEeHi TpyOKamu I1ie OLTBIIOro JiameTpa. B cTiHKax MaTKu MiCTAThCS MYCKYJIbHI
i 3amo3ucti KIITHHU. TyT BiOYBalOThCS 3aIUTiNHEHHS SHICKIITHH 1 (OpMyBaHHS 3aXHMCHHUX
000JIOHOK s€1Tb. J[Bl MaTKH 37TMBAIOTHCS B OJHY HEMAapHY MPOTOKY — MiXBY, IO BiAKPUBAETHCA
HA BEHTPAJIbHIA CTOPOHI Tijla XKIHOYUM CTATEBUM OTBOPOM. Y JCSIKUX BUIIB OJHA 3 CTaTEBUX
TPYOOK pEIyKyeTbCs i cTareBa cucTeMa cTae HemapHoro. YojoBiua craTeBa CHUCTEMa TaKOX
noOyi0BaHa 3 MApHUX CTaTEBUX TPYOOK, alie YacTo OJIHA 3 HUX peAyKyeThcs. BoHa ckiamaeTses
3 JIOBIOI'0 TOHKOTO CiM'SSHUKa, B IKOMY (opmyroThcsi criepMaTo3oigu. CiM'THUK MEpEeXOauTh Y
CIM'SIIPOBIJ, Aami WAYTH 37erka 34yTUi CiM'THUIN MyXUpelb 1 JOBTUi HWITIHIPUYHUHN, 3MIITHEHUI
MYCKYJISICTUMH CTiHKaMHU CIM'SIBUIIPUCKYBJIBHUI KaHAJI, IO BIIKPUBAETHCS Pa3OM 13 33THBOIO
KHIIKOIO B KJIOAKy. B Kjloalli MiCTUTBCS OCOOJIMBHIA KOIYJIATUBHHN arapar, 1m0 CKIAIA€Thes 3
napu KyTHKYJSIDHHX CITIKYJN, SIKI pyXaroThCs 3a JOMOMOTOI0 cHemiambHux M’s3iB. Croikynm
CHpUSIOTH (iKcalii camus Ha TiUTI CaMKH, a TaKOX CIYXaTh JUIS PO3IIMPEHHS IMiXBU CAMKH Ta
BBEJICHHS B HEl CIIepMaTO30i/iB IMiJ] 4ac KOMYJISIIII.

VY BUIBHOXHBYYUX HEMATOJ 3 WIS BUXOAWTH JIMYMHKA MEPIIOi CTajii, i y 30BHIIIHbOMY
CepeloBHILI BiOYBAaIOTHCS BCl YOTUPU JHMHSHHA. JlJI1 TMapa3sUTUYHUX HEMAaTol MiAKIacy
Rhabditia xapakrepHa yacTkoBa eMOpioHi3allisi PO3BUTKY, sIKa MOJISITAE B TOMY, 1110 OJHE a00 JBa
JIMHSHHS BiI0OYBaIOThCSI i1 000JIOHKOIO siiiiist. Y aesikux 30omapas3utis (psa Strongylida) 3 s
BUXOJIUTh JIUUMHKA TPEThOI cTali. JIMUMHKY BUIbHOKUBYYUX HEMATOJ BEAYTh TaKHi k€ Crocio
KUTTS, AK 1 gopocil. Y 0OaraTbox MHapa3uTUYHUX (GOpM 1HBA31MHI JMUYMHKA MEHIKAIOTh Y
IPOMDKHUX Xa3ssX, [PYHTI, BOJII M ICTOTHO B1JIPI3HAIOTHCS 3a Oy10BOIO Bl JOpocioi (a3u.

XIJI POBOTHU
3aBaannsa 1. Po3risHyTn Ha BoloromMy matepiaii Ta HAIMBHUX IMpenapaTax 30BHIIIHIO OyI0BY
CBHHYOI ackapuau (Ascaris suum). 3amaaroBaTi CaMIls Ta CAMKY.
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3aBananns 2. 3poOUTH PO3THH, PO3TJISHYTH BHYTPIIIHIO OyIOBY CaMIlsl Ta CAMKH acKapHJIH,
3aMallioBaTH Ta MIAMKUCATH OCHOBHI YaCTHHU TiJa.

3aBaannsa 3. Ha mikponpenapaTi monepeyHoro po3THHY acKapuIu PO3TISIHYTH ii OymoBy Ta
MIITICATH PUCYHOK.
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3aBaanns 4. Ha Bonorux npemnaparax po3riistHyTH 0COOJIMBOCTI OpraHi3allii rOCTpHUKIB.

©| 0|~ U1 DN

3aBaanusa 5. Po3risHyTH 0COOIMBOCTI Oprasizailii BOJIOCOTOJIOBIIIB. 3aMallfOBaTH JOPOCITY
OCOOHWHY Ta sIiIIE.
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3aBaanus 6. Po3rissHyTH TpHuXiHy. 3aMatoBaTH JOPOCIY OCOOMHY Ta SHIIE.

3aBaanusn 7. Po3rnsHyTH MeUIIMHCHKY pUIITYy. OmHcaTH 0COOIMBOCTI IPOTIKaHHS XBOPOOi
JTOJEH.

Konmponvni 3anumanns
1 SIKi 03HAKaMU XapaKTepPU3yIOThCS IPEACTaBHUKY TUITY [IepBUHHONOPOKHUHHI YepBU?
2. [Ifo cnimpHOrO Ta BIAMIHHOIO B OpraHizamii IUIOCKMX Ta HEePBUHHONOPOKHUHHUX
YepBUB?
3. SIxi oco0nmMBOCTI OY0BU MOKPUBIB MEPBUHHONOPOKHUHHUX YEPBUB?
4. Yum BIIpI3HAIOTHCA 3a OyIOBOIO IMIKIPHO-M'S30BHUIM MIIIOK IMEPBUHHONOPOKHUHHHUX Ta
IUIOCKUX YEPBUB?
5. IIo Take nepBuHHa nopokHUHa Tina? Ski ii GyHKIii?
6. ki ¢pyHKIIOHATBHI IEpeBard HACKPI3HOT TPABHOT CHCTEMH TIEPE ] MIIITKOTIOA10HO0?
7. Sk BimOyBaeThcs mpoliec ra3000MiHY y Pi3HUX MPEICTaBHUKIB TEPBHHHOIOPO)KHUHHUX ?
8.  SIki opraHu B IEpBUHHOIIOPOYKHUHHUX 3IHCHIOFOTh BUILICHHS MPOIYKTIB OOMIHY peYOBHUH?
9. ki ocoOnMBOCTI JKUTTEBUX LUWKIIB Hemaron? Ski mopdo-pyHKIioHanmbHI amanTarii
CHPUSAIOTh HA3BUYAWHO IMPOKOMY HOLIMPEHHIO HEMATOA?
10. SIkwmii BIUIMB Ha OpraHi3M XassiiHa CIPaBJISAIOTh Mapa3UTUYHI HeMaToanu?
11. B sxux opraHax mapasurye JitoJcbka ackapuaa? OnuuiiTe MUK ii pO3BUTKY.
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JlabopaTopna pob6oTa NelO
Tema. OCOBJIMBOCTI OPTAHI3ALIIT KIIbUACTUX UEPBIB.

Tun Kinpuacti yepBu

Kiac Bararonietunkosi

[Tinkmac bponsui
Psn HepeicomomiOni
Bun Hepeic
IMinxnac Cumsui
Psan Ipunomopdni
Bun Iickoorcun

Kitac ManouieTuHKoBi

Pan Buwi oniroxeru

Ponuna JIymOpimuam

Bun /[owosuti ueps’ax

Marepiain Ta oOaaagnanHs: Bonori ¢ikcoBaHi 0araTomeTHMHKOBI 4epBU Ta TyOycu
Hepeiny, MICKOXWIIA, MIKpOINpernapaTi, MIKPOCKOIM, PYy4Hi JynH, dvamku llerpi, miHIeT,
npenapyBajibHi TOJKH.

Buxinni nani 10 po60oTu. ButbmicTe KUIbYaCTHX YEPBHB — BUIBHOXKHMBYYI TBapwHH. BoHU
MEIIKAIOTh Y MOPSX, IPICHUX BOJOWMAax Ta IpyHTax. JIuile He3HayHAa YacTHHA iX BHIIIB Bele
Mapa3suTUYHUN CIIOCIO XKUTTSA. BOHM MaroTh po3MipH Bijl KUIBKOX MIJIIMETPIB 0 TPbOX METPIB.
Bimomo nmonax 12 tuc. BuAiB. AHeniiu — HallBUIIe OPraHi30BaHi YePBH, 10 MaIOTh YCl CUCTEMU
OprasiB, BJacTHUBI MPeICTABHUKAM BUIIMX TUIIIB TBAPUHHOTO CBITY: BTOPUHHY MOPOXKHUHY Tijia
(yerom), KPOBOHOCHY CHCTEMY, OpPraHH pyXy, a IHKOJM N OpraHd quxaHHs. Ti10 Kigb4yacTHUX
YEpBUB CKJIQIAE€ThCS 3 20/108HOI nonami (npocmomis), mynyba, 1O TOAUICHUN Ha Kinbys-
ceemeHmu, Ta aHanbHoi 1onami (nicidis). JIJis HUX XapakTepHa MosBa OPraHiB pyxy — napanodit,
pyXoMHX OIYHMX BUPOCTIB Tija 13 IIETHMHKaMM, YYTJIMBUMH ByCHKaMH ¥ 1HKoIW 3s0pamu. Y
HaWOLIBIII TOBHOMY BUTJIS/II Tapamojii mpeacTaBiieHl B Kiacli OaraTomeTuHKoBUX. KimbuacTi
YepBM MaroTh J00pe PpO3BUHEHUHN NIKIPHO-M'I30BUN MIIIOK, BKPUTHUI 330BHI €JIACTUYHOIO
KYTHUKYJOIO. Y JIesIKUX Ipylax Ha MOKpUBaX 4acTKOBO 30epiraeTbes BituacTHii emiteniit. Llenom,
Ha BIJIMIHY B1Jl IEpBUHHOI MOPOXHUHM TiJa, Ma€ BJIACHI CTIHKH, YTBOPEHI Me30/epMalbHUM
emitenieM. SIk mpaBuilo, KOXKHUH CEerMEHT Tyny0Oa Mae mapy (mpaBuUi 1 JiBUI) IETOMIYHMX
MIIIKIB, 10 MiACTUIAIOTH 3CEPEANHHU IIKIPHO-M'SI30BUI MIIIOK 1 3'€THYIOTHCS OJIMH 3 OJHUM ITiJT
1 Hajl KUIKOI0. CTBOPIOETHCST BHYTPIIIHS CErMEHTAllis, sika BiAnoBigae 30BHimHINA. [lenomiuni
MIIIIKH 3aII0BHEH1 P1IMHOIO, 1110 CTAHOBUTH BHYTPIIIHE CepeioBHIIEe OopraHizMy. Llemom BukoHye
BOXJIUBI (YHKII: BIH € TiIPOCTATUYHHUM CKEJIETOM, Ha SKUH ONHPAETHCA MYCKYJIaTypa;
3a0e3redye TPaHCIOPT MOKUBHUX PEYOBUH; Y HHOMY MOXYTh THMYAaCOBO HArpOMaJ[KyBaTHCS
KIHIEBl MPOAYKTH OOMiHY; BiH Oepe ydacThb B OCMOPETYJLIMHUX Mpoliecax; Ha WOro CTiHKax
YTBOPIOIOTHCS TOHA/IM, a B TOPOXKHHHI JJ03PiBAIOTh CTATEB1 MPOIYKTH.

TpaBHa cucTeMa NOYMHAETHCS POTOBUM OTBOPOM Ha MEPIIOMY CErMeHTI Tynyba i
CKJIaJa€TbCsl 3 POTOBOI MOPOXHMHHU, TJOTKH, CEPeAHbOI Ta 3aJHbOI KHUIIOK, OCTaHHSI
BIJIKpUBAETHCS aHAJIBHUM OTBOpoM Ha mirifii. OpraHu BHUJIIJIEHHS — TpyOuyacTi Heppumii; B
OCHOBHOMY B KOYKHOMY CEIMEHTI 3HaXOJIUThCS O/HA Mapa HePpuaiiB. CrocTepiraeTbesi nepexis
BIJl CIINO 3aMKHEHMX Ha BHYTPIIIHBOMY KIHII MpoToHedpHaiiB 10 MeTaHedpHualiB, IO
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BIJIKpHBAIOTBCS B 1esoM. KpOBOHOCHA cucTeMa, siK MpaBWIIO, J0O0pe pO3BHHEHA, 3aMKHEHA,
TOOTO KPOB PyXa€eThCs MO CyaUHAaX 1 HE MOTpaIvisie B MOPOKHUHY Tija. bynoBa KpOBOHOCHOI
CHCTEMH OJIHAKOBa B YCIX KJIAaCiB KiIbYaCTUX YEPBUB: CIIMHHA Ta YEpPEeBHA CYIWHU 3'€IHAHI
KUTBIICBUMHU; € HaBKOJIOKHIIKOBUI KPOBOHOCHHMH CHHYC (200 CiTKa KamiisipiB), pO3TailyXeHHS
KaluIspiB y CTIHKaX MIKIPHO-M'SI30BOTO MillIKa Ta 3s10ep, skimo BoHu €. Jlume B kiaci [1'sBku
(Hirudinea) cmocrepiraerbess peayKilis KPOBOHOCHOI CHCTEMHM Ta 3aMIIIEHHS ii CHCTEMOIO
HEJOMIYHHMX JIaKyH. BUIBIIICTh KIThYaCTHMX YEPBUB JAMXAIOTh YCIEHO IMOBEPXHEIO Tija, ACsKi
MaroTh CIEIliaTi30BaHl OPraHy JUXaHHS — IMIKIpHI 350pa, 110 pO3TalIOBaHI Ha Mmapanoiisx abo Ha
MIPOCTOMIi.

HepBoBa cucrema ckiialaeTbes 3 FOJIOBHOTO MO3KY — MAPHOTO HAJATJIOTKOBOTO TAHTJIIIO, 10
3'€IHAHUHN KUTBIIEBUMHU CTOBOYpaMHu 3 TyqyOHUM MO3KoM. OcTaHHIN CKIIQAAa€ThCs 3 apu OLbII-
MeHII 30mKeHnx (a0o 3IUTHX pa3oM) YePeBHHUX CTOBOYPIB 3 MAPHUMH TaHIITISIMA B KOKHOMY
CETMEHTI 1 3BEThCSI YepesHUM HEePBOGUM IAHYIONHCKOM. Y 0araTbOX KUIbYaCTUX YEPBHB € OpPraHH
YyTTS — OYi, HIOXQJIbHI SIMKH, Pi3HI NPUAATKH 3 PEUENTOpPaMH JOTHKY Ta XIMIYHOTO YYTTS.
Cepen KibUaCTHX YEPBHB € PO3IUIbHOCTATeBl Ta repmadpomut. ['OHamu yTBOPIOIOTHCS B
CTiHKaxX IIeJIoMy (BHHSTOK — mpeacTaBHuKH Kiacy Dinophilida). 3ammigHeHus 30BHilHE abo
BHyTpimmHe. [IpoOiHHS sifis cmipaibHe aeTrepMmiHoBaHe. PO3BUTOK y MOPCBHKUX BHIB (KJIac
Polychaeta) 3 meramopdo3om, y MpiCHOBOJHHX Ta Ha3eMHUX (GOPM pPO3BUTOK HpsMuit. s
OUTBIIIOCT] KUTPYACTUX YEPBUB XapaKTepHE MOBTOPEHHS OKPEMHX YACTHH Tila Ta OpraiB. Y
KO)KHOMY CETMEHTI Tijla € mojaiOHI eneMeHTH Oy[OBH: MapHi MEJOMIYHI MilIKu, He]puuii,
TOHA/IM, TaHIIi, KUIbIEBI CyauHH, mapamnoxii. Take sBHIe NOBTOPEHHS MOIIOHUX CTPYKTYp
3BEThCS Memamepiero. SIKIO BCl  CErMEHTHM 30BHI OJHAKOBI, MeETaMepis BBaXKAEThCS
2OMOHOMHO!0, SIKILIO * CErMEHTU PI3HMX MIISHOK Tijda BiAMIHHI 3a Oyq0BOIO, TO MeTamepis
ecemepoHomHa. ['€TepOHOMHICT, — pe3ylbTaT chemianizamii OKpeMHX YacTUH Tyiyda o
BUKOHAHHS NEeBHUX (yHKIIA. Tum AiTUThCs Ha yoTupu Kiacu: baratomierunkosi (Polychaeta),
Juuodinizu (Dinophilida), Manomerunkosi (Oligochaeta) ta IT'seku (Hirudinea). IMepuii asa
Kj1acu 4acto o0'ennyrorh y miarun besnosickoBi (Aclitellata), pemry — y migrun IlosickoBi
(Clitellata).

XIJI POBOTHU
3aBaanns 1. Po3risHyTH Ha BoJIOroMy martepiaii Ta HaJIMBHUX IpernapaTax 30BHILIHIO OylOBY
MOJIiXeT. 3aMaloBaT HEPEiTy Ta MiCKOXKUIA.
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3aBaanud 2. Po3risHyTu Oy10BY NpOCTOMIs Ta MiANKUCATH PUCYHOK.
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3aBaanHs 5. BuBuuTu Oy0BY 11011 XET Ha MONEPEYHOMY PO3pi3i Ta 3aMaTIOBaTH.

3aBaanHs 6. Po3rissHyTH Ha BOJIOTOMY Marepiaii Ta HaJMBHUX Ipernaparax 30BHIIIHIO OYJ0BY
OJIIFOXET. 3aMaJlfoBaTH JOILIOBOIO YEpPB KA Ta I’ SIBKY
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3aBaanus 7. BuBuutu OyZ0BY OJIIrOXET Ha MO3J0BXKHBOMY PO3pi3i Ta MiAMUCATH PUCYHOK.

3aBnanusa 8. BuBuntu OyJ0BY OJIrOXeT Ha MOMEPEYHOMY PO3pi3i Ta MiAMUCATA PUCYHOK.
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Konmponvni 3anumanmns:
1. JlaiiTe 3aranpHy XapakTepucTuky Ty KimpuacTi yepBu. SIki cepemoBHINa MEIIKaHHS IHX
TBapUH?
2. lllo Take cermenramis? SIka cerMeHTaiisi Ma€ Ha3By TOMOHOMHOI, a sIKa - T€TEPOHOMHOI?
Hagenite npuknaau.
3. SIkxa OynoBa mKipHO-M's30BOTO Mimmka KitbuakiB? I1[o cmisibHOTO Ta BIAMIHHOTO B OYIOBI
HIKIPHO-M'130BOT0 MiIlIKa [JIOCKUX, IEPBUHHOMOPOKHUHHUX Ta INIOCKUX YepBUB?
4. Slxa mopokHWHA Tia y KUTbuacTuX 4yepBuB? Ski ocobmuBocTi ii OymoBu ta GyHKIT?
5. Slki yrBOopu (HOPMYIOTBHCS 32 PaxyHOK IIEJIOMIYHOTO CIITENI0 B KUIbYacTUX 4YepBHUB? SKi iX
byHKII1?
6. Yum xuBIATHCA KijbuacTi yepBu? Ska OynoBa ix TpaBHOI cucTeMu?
7. Yum TpaBHa CUCTEMA KUTbYACTUX YEPBUB BiJIPI3HAETHCS BiJl TaKOi MEPBUHHOIIOPOKHUHHHX ?
8. Sk BinOyBaeThcs ra3000MiH y KilbyacTuX 4epBUB? SIKi yTBOpH #oro 3a6e3neuyrors?
9. 3 4Yoro CKJIAIa€ThCA OMOPHO-PYXOBa CHCTEMa KilbuakiB? SIK mepecyBarOThCS KiTb4acTi
yepBu?
10. Sxuit TMn OyAOBHM KPOBOHOCHOI CHCTEMH Yy KUIbYacTUX uepBUB? 3 SKUX OpraHiB BOHA
cknanaerses? SAki 1 QyHKIii?
11. flka OymoBa HEpPBOBOi CHUCTeMH KimbuacTux uepBuB? SIki yckiamHeHHs B ii OymoBi
CIOCTEPITaloThCs TOPIBHIHO 3 TIEPBUHHONOPOKHUHHUMHE?
12. SIxi opranu 4yTTs € y KibyacTux 4epBuB? SIki 0coOIMBOCTI iX Oy10oBH Ta (yHKIIIi?
13. Yum mpencTaBicHa BUIIIbHA CHCTEMA KiTb4acTuX uepBuB? Ski ii GyHKIIi?
14. sIxa GynoBa cTaTeBOi CUCTEMH KUTbYACTUX YepBUB? SIKi THIHM 3aIUTiIHEHHS MPUTAMaHHI [IUM
TBapuHam?
15. o Take anamopdo3 ta enimopdo3? HaBeaiTs npuxiamm.
16. 1o Take emOpioHizallis po3BUTKY? Ske ii OiosoriyHe 3HAYEHHS?
17. SIxi THIIM PO3MHOKEHHS ¥ PO3BUTKY NMPUTAMaHHI KiIb4acTUM uepBam? HaBeniTh mpuKIaau.
18. 3aBasakn 4womy 3a0e3nedyeTbesi pereHepamis y Kimpdactux uepBuB? SIke ii OiomoriuHe
3HauUeHHs?
19. Ha sixi migrunu moautseTsest Tin KinbuacTi uepBu? Jlaiite iM MOPIBHSAIBHY XapaKTEPUCTHKY.
20. SIki o3HaKW MpUTaMaHHI MpeICTaBHUKAaM Kilacy baraTomeTnHkoBi uepu?
21. SIxi cepenoBuIla iCHYBaHHS OaraTOIIETWHKOBMX uepBHMB? SIki amanTamii A0 cepenoBHIa
MEILIKaHHS B HUX CIIOCTEPIraroThCs?
22. Sk nepecyBaroThcs OaraToIeTHHKOBI yepBU? SIKi OpraHu pyxy BOHH MarOTh?
23. 1o Take cermeHTaniga? Slka cerMeHTalisi Ma€ Ha3By TOMOHOMHOI, a Sika - T€T€POHOMHOI?
Hagenits npuxnanu.
24. Slka OynoBa mKipHO-M'A30BOTO Mimmka KimpyakiB? [o cmiapHOTrO Ta BiAMIHHOTO B OYIOBi
HIKipHO-M'SI30BOTO MillIKa IJIOCKUX, IEPBUHHOMIOPOKHIHHNX Ta TUIOCKUX YE€PBHB?
25. SIka nmopo’kHUHA TUJIa y KUIbYacTHX 4epBUB? SIKi 0coOMuBOCTI ii Oy/10BU Ta PyHKIIT?
26. Yum TpaBHaA cUcTeMa KUIbYaCTUX YEPBUB BIJPI3HAETHCS BiJl TAKOI NEPBUHHOMOPOKHUHHUX ?
27. Sxuit Tun OynOBM KPOBOHOCHOI CHCTEMH Y KUIb4acTHX uepBHB? 3 SKHUX OpraHiB BOHa
cknamaetses? Ski 11 QyHKIii?
28. Yuwm npencTaBiieHa BUUIbHA CUCTEMA KiTbYacTUX 4epBUB? SIKi 11 GpyHKIIi?
29. Slka OymoBa cTaTeBOi CHCTEMH KiIbYacTUX 4epBUB? SIKi THIW 3aIuTiTHEHHS TpUTaMaHHI
UM TBapuHaM?
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JlabopaTopna pobota Nell
TEMA. PAKOIIOAIBHI. OCOBJIMBOCTI OPTAHI3AIIIT HUKYNX
PAKOITIOAIBHUX
Tun YneHucroHori

[TinTun 3sa6poaumiHi, a6o PakomoaioHi

Kiac 3s6poHnori pakornoaioHi
Psin 3s6ponoru
[IpencraBuuk: 3sa0ponic
Psan JIucronorii

IIpencraBuuk: ljumens
Psin INmnsictoByci

[IpencraBuuk: Jagmis
Psin 6e3uepenarkoBi

[IpencraBHuk: Apmemis
[Tinknac Byconori
Psan Mopcbki xomyi

[IpencraBuuk: Mopcwuxuii sconyosb

ITinknac Becnounori

IIpencraBnuk: [Juxnon

[Tinknac 3s0poxBocTi a00 KOponoinu

[TpencraBuuk: Koponoio

Marepiaa Ta obaagHaHHs: xuBi a00 ¢ikcoBaHI pakomnonaiOHi, py4yHi 1 IITaTUBHI JYIH,
MiKkpockonu, Jamku [letpi, miHIeTH, mpenapyBaibHI TOJIKH, HINETKH, MPEAMETHI Ta MOKPUBHI
CKeJbLIsl, CKIISIHKH 3 BOJIOIO.

Buxigni mani gm0 podoru. Kmac 3g0poHori pakomnonaiOHi >KMBYTh y PI3HOMAHITHHUX
KOHTUHEHTAJLHUX BOJOMMAaxX, BKIIOYAIOUHN TIEYEPHI BOJIM, KATIOXKi, COJIOHI 03epa Ta JIuMaHu. Bci
BOHM BeIyTh BUIbHUH croci0 xuTTs. Onucano oOunbmie 800 Buais. Paa 3si0ponorn. CrymiHb
nedanizarii roJoBH y Pi3HUX MPEICTABHUKIB Pi3HA: BiJ MpoToledanoHa 10 MOBHOCETMEHTHOT
TOJIOBH, OJIHAK TOJIOBA HIKOJM HE 3JIMBAETHCS 3 CErMEHTaMH Tpylei. Tarmu MOpiBHSHO Majo
BIJIPI3HSIOTHCS OJIHA BiJ OJIHOT; TPYyJHI KIiHIIBKM OJJHOMAaHITHOI OyJIOBH, JIMCTOMOJIOHI, 4acTO
HEUWICHHUCTI, MOPA] 13 IUIaBaIbHOIO, BUKOHYIOTh (UIbTpaLliiiHy Ta nuxanbHy ¢yHkuii. Cepie Mae
BUTJISAJl TIO3/I0BXKHBOI CYAMHHU, SKa PO3MIIIEHAa Ha CHOUHHIN CTOPOHI # TSATHETHCS BiJ KIHIA
YyepeBIlsl Maike /10 ToJIoBH; Mae 1o 18 map octiil. OkpeMuX KaMep BOHO HE Ma€, OJJHAK Y HOMY
€ KUJIbKa METaMEPHO PO3MIIIEHUX KIIANaHIB, K1 3yMOBIIOIOTh pyX reMoiiM(u JIHIIE B OJHOMY
HanpsIMKy — JI0 TooBU. HepBoBa cucremMa — y BUTIISAL IpaOWHM, 3 IIMPOKO PO3CTABICHUMHU
YepeBHUMH CTOBOypamu. PO3BUTOK — 3 TMEpEeTBOPEHHSIM: 3 SWIs BUXOAWUTH HAyIwiiyc. Psin
[MutHi (Notostraca). IIluTHI — MemIKaHIl TNPICHUX MIJIKHX, CTOSYMX BOJOMM, 30Kpema
nepecuxardux. 3 15 BitoMux BuAIB B YKpaiHi 3HaiieHo ABa. Po3mipu Tina He nepeBUIIYIOTh
4—5 cm. Pan TimmsactoByci (Cladocera). Ile mepeBaXxHO NpPICHOBOJHI, IHKOJHM MOPCHKI
IUTAaHKTOHHI TBapuHH, 3 po3MipamMu Tina 10 2 cM. Bimomo 6mu3bko 400 Buzais. B Ykpaini B
npicHux Bojoiimax. Psn besuepenamkoBi (Anestraca). [IpeacraBHuku pagy Anostraca KHUBYTh y
PI3HOMaHITHUX KOHTHHEHTAIHHUX BOJIOWMAX, BKIIFOUAIOYH TIEYEPHI BOJIH, KAITIOXKI, COJIOHI 03epa
ta JumaHu. OnucaHo mnonany 200 BuaiB, 3 HHUX B YKpaiHi 3Haiineno 12. Poswmipu
Oe3uyepenanikoBUX HE MEPEBUIIYIOTh 2 CM
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Knac makcunonoau. [IpeacTaBHUKM Kjlacy MaKCHJIONOAM TONIUPEHI B yChOMY CBITi. BoHu
HACEeJISIIOTh SIK MOPCBKI, TakK 1 MPIiCHI BOJH, )KUBYTh Ha HI i y TOBIII BOJAM Ha PiI3HUX TIHOMHAX,
y KanumsipHIA BOAI MiX MIIMMHKAMHU TOIIO. [lopsia 3 BIIBHOXKUBYYUMHU € BHJAU, IO BEAYTh
OPUKPIIUIEHUH Ta MapasuTHYHUM CrmocoOM JKUTTA. Timo MaKCHIIONOX CKIAJA€ThCs 3
cuHnedantoHan - Tpyaei Ta 4yepeBlls, IO 3aKIHYYeTbCs TeIbCOHOM. Jlo ckiany cuHiedanoHa
BXOJITh TOJIOBHI Ta MEPIIMNA TPYyIHUN CETMEHTH, OCTaHHIA Hece HOroejend. AHTEHYIH
OJIHOTUIACTI, BHUIOBXKEHI; AaHTEHHM Ta MaHAUOYJIW JBOTULIICTI, OOWMIBI Tapu MaKCHII
OJIHOTJUISACTI, OaraTOWICHUKOBI; € HermapHa BepxHs ryba. Horomenenu pizHoi OynoBu (0aHO-
a0o nmBoriusIicTi). I'pynn CKiIamaroThCes 3 MIECTH, PiANIe — 3 YOTUPHOX UM M'SITH CErMEHTIB, 13
SKUX TIEPIIUHA BXOIUTH N0 CKJIany cuHIedanoHa. ['pyaHi HIKKKA TEPEeBaXKHO IBOTULISICTI U
BUKOHYIOTh JIOKOMOTOPHY ()YHKIIif0; BOHH NPU3HAYCHI JJIS TUIABAaHHS YU CTBOPEHHS PyXy BOJIH.
UepeBlie 3 PpIi3HOIO KUIBKICTIO cerMeHTiB (3-5), 0e3 KIHIIBOK, TEIbCOH 3 PI3HUMH
NPUYWICHOBAHUMH BHPOCTaMHM («KaylalbHI TPUIATKH»), Y OUIBIIOCTI BHJIB PO3BUHEHE JIUIIIE
HenapHe (HayIutliajibHE) OKO; KPOBOHOCHA CHCTEMa Ay)Ke peAyKoBaHa. 3 SIS BUIYIUTIOETHCS
HayIIIyC.

[Tinknac BycoHori 00'eqHye HAA3BUYANHO cHelliani3oBaHi cuasdi QinbTpyroui abo mapa3suTuyH1
dbopmu. BycoHori memikaroTh Juiie B MoOpsx; Bimomo moHan 1000 cywacHux BuaiB. Y ¢ayHi
Yopuoro Mopst € He Ounbine HiX 10 BUIiB, B A30BCBKOMY — OJuH. Po3Mipu ByCOHOTHX — BiJ
KUTBKOX MUTIMETpiB 10 2—5 cM. AHTEHyIM W Bech NEpeaHid BIJUIUT TOJIOBH BYCOHOTHX
NEPETBOPIOIOTHCS Ha OpPTaH MPUKPITUICHHS: B OJHUX BHUIIB — Ha JOBre M'scucTe cTebenblie, B
IHIIUX — TUTACKYy MIMPOKY MiZOMBY AHTEHH Ta CKJIAQAHI 04l aTpOQyYIOTHCS, 1HII NPHIATKA
TOJIOBH CIPOIIYIOTHCS, BOHU OTOUYIOTh POTOBUM OTBIp, SIKUW pO3TAIIOBAaHUI Ha 3a/IHIM YaCTHHI
roJIoBH. Y JESKUX BUIIB FOJOBHHM BiAJIi71 30BCIM 3HHMKAE (quB. Aaii). Tijio ByCOHOTUX OJSITHEHE
JIBOMa IIKIpHUMU (MaHTIHHUMU) CKJIaJIKaMU, SIK Y MOJIFOCKIB.

ManTis HemapazuTHYHUX (QOPM BHALUISE HA30BHI BAMHIKOBI IUIACTHHKHU, LI0 YTBOPIOIOTH
3aXUCHY dYepenamky. M'ske TiI0 BKPUTE MaHTI€IO, BJIACHE TPYAHHM BIAILT Y MpPEICTaBHUKIB
psany Thoracica mae micTh CErMEHTIB 3 JBOTULISICTUMH KIHIIIBKAMHU, Y TNPEACTaBHUKIB PALY
Acrothoracica — 4YOTHpPH CErMEHTH 3 OJHOTULIACTHMHM KiHIiBKamu, a Rhizocepha - la
(KOopeHerosioBi) BTpayarOTh YJICHHMCTICTh 1 KIHIIBKH. YepeBie 1 HOro MpUAATKH PeIyKOBaHI.
Byconori, sk mnpaBwio, repmMadpoauTH, ane JAedkl 3 HUX (Hampukiazg, Aicippe)
PO3JITBHOCTATEB], IPUYOMY CaMIli iX JyKe Mali i cCUJATh y MaHTIiHIN nopoxxHuHI camuni. Ile
mikapimi iHmi Cmipedia (poauna ScalpelUdae, neski Buau poay Balanus), y sxkux mopsia 3
repMagpoIUTHUMHU OCOOMHAMHU € KapJIMKOBI «J10J1aTKOBI» camili. HapemTi € BUau, HOpMaibHi
0COOMHU SIKHX MOXYTh OYTH SIK CaMHUIIMH, Tak 1 repMadpoauTaMu; 1 B HEpIINX, 1 B IPYTHUX €
KapJIMKOBI caMmIli. YMOBH, $Ki BH3HAYaIOTh PO3BUTOK JIMUYMHKKA B CAMHIIO, CaMIsl YU
repMadpoIuTHY OCOOMHY, HEBIJIOMI. 3 s€llb BYCOHOTMX BUXOJUTh TUMOBUN Haymiiyc. Ilicis
KUIBKOX JIMHSIHb BIH TEPEXOAUTH y CTaJll0 METaHayIlIlyca, 3a KO HAe CTajis, XapakTepHa
JWIIE JUTSE BYCOHOTHMX — IMIPHCONOAIOHA JIMYMHKA. BOHAa Mae IBOCTYJIKOBY KYTHUKYISAPHY
yepernamniky, 10 BKpPHBAa€ BCE TiIO, YOTHUPUUWICHWKOBI AHTEHH 3 NPUCUCHUMH IMCKAMHU Ta
[IEMEHTHUMH 3aJ103aMH, CIPOILEH] MaHAMOYIM Ta MAaKCWIM 1 IIICTh Map TPYAHUX JTBOTUUISCTHX
IUTaBaIbHUX HDKOK. HasBHICTH JBOCTYJIKOBOI YepemamKd pPOOUTh JMYMHKY MOAIOHOIO 10
YyepenamKkoBux paxkonodionux i3 poxy Cypris, 3Biaku 1 ii Hazpa. L{unpucononiOHa nuunHKa
NeSIKUI 9ac TUiaBa€ 3a JOMOMOTOI0 TPYAHUX HIT, a TMOTIM HPUKPITUTIOETHCS aHTEHYJIaMH J0
npunaTHoro cyoctpaty. Janabmmii 11 po3BUTOK y MPEICTAaBHUKIB PI3HUX PSJIB MPOXOAUTH IO-
pi3HOMY.
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Konenoam >xuByTh y BCIX THUIAX MPICHUX 1 MOPCHKUX BOAOWM. 3a CIIOCOOAMU >KMBJICHHS BOHU
MOXYTh OyTH (piTbTpaTOpaMu, XMKaKaMH, POCIMHOITHUMH; € TUIAHKTOHHI (OpMH W MEIIKaHII
NPUIOHHKUX BOJ ToIo. Omucano maibke 9 tuc. BuaiB. [lonan 20 % i3 HUX BEeAyTh NapasUTHYHUN
croci6 kutta. Timo 3aBmoBxkku Big 0,1 mo 32 MM, ckiamaerbest 31 cuHIE(aIoOHa,
M'ITUCETMEHTHUX TPyJACH Ta TPU-YOTHPUCEIMEHTHOTO YEPEBIIs, IO 3aKIHIYETHCSI TEIHCOHOM i3
dbypkoro. Ha ronoBi € HaymiiagbHe OKO. AHTEHYIM BHIOBXKEHI, 4acOM JOBIII HIX TiJO,
BUKOHYIOTh IIABAJIbHY Ta YYTJIMBY (XIMIYHE 4yTTs, JOTHK) (PYHKIIi; OMHOTULIACTI. AHTEHHU
BKOPOYCHI, K MPaBUJIO, ABOTULIACTI. MaHIuOyau 3 KyHHUMHU 3yOLsIMU. Y NESKUX MOPCHKHX
BH/IIB 111 3YyOIli 3BepXy MOKPHUTI KOPOHKAMH 3 JIBOOKHCY KPEMHIIO, 0 30LIBIITY€E TXHIO MIIIHICTD.
€ nBi mapu Makcwi i mapa Horomesnen. Y (QuibTpyrodnx (GopM aHTEHU Ta IIENIENH CTBOPIOIOTH
pyX BOIHM 1 BHKOHYIOTH (YHKIiIO (igbTpyBajgbHOrO amapata. II'iTb map TpyaHHX HIKOK
JBOTULIACTI, TUIaBaJbHI, y CaMIliB JESIKUX BHUJIB OCTaHHS Mapa iX BUJO3MIHEHA 1 CIY)KUTb IS
NPUKPIIUIEHHS criepMaTo(opiB 10 CTATEBUX OTBOPIB CaMMlli (BOHH PO3TAIIOBaHi B 000X cTarei
Ha | cermenTi depeBist). Dypka 4acTo CKIIAIAE€THCA 3 KUIBKOX T'JIOK, YKPUTA IOBTUMHU BIMKaMU,
IO TIOMNINIIYE IIUPSHHSA y Boji. JluxambHa cHUCTeMa BIJICYTHS; Ceple € JIMIIE B JICSKUX
NPEJCTaBHUKIB y BUIVIAII HEBEIMYKOro myxupus. Komenomu posniibHOCTaTeBi. € TOCHUTH
3HaYHUI cTaTteBHil IUMOpP(}i3M: pPO3MIpHU CaMIliB MEHIII, HIXK CaMHIlb, € BiAMIHM B OYHOBI
AQHTEHYJ 1 3aJHIX IPyIHUX HIXKOK; OCOOJIMBO Pi3KO BiIPI3HAIOTHCS OOM/BI CTATi Y Hapa3uTUIHUX
BUJIB. Y JIEAKHUX MPICHOBOIHUX (POPM BiIOMUI NapTeHOTeHe3. 3aIlIiTHCHHS cCriepMaToopHE.

3a06poxBocTi — HeBenuka rpyna (6au3bko 130 BuaiB) ekTomapa3uTiB puod; B YKpaiHi 3HaHIEHO
3 Buau. Timo crumomieHe B JOPCOBEHTPAIbLHOMY HaIlpsiMi, MOJIJICHE Ha TMEpeaHii Ta 3aaHii
Bigainu. [lepenniit Binain yrBopeHuit cuHiedasoHoM, MOKPUTHM KaparakcoM, Ha IKOMY 3BEpXY
po3TamoBaHi mapa QaceTkoBUX od4ell Ta 1—3 HaymmanbHi Biuyka. AHTEHYIM W aHTEHU
BKOpOYEHi. AHTEHYJIM MalOTh KiNenoAi0HUIA MPUAATOK AJIs NPUKPIMIEHHs A0 pubu. Mananoynu
MEPETBOPEHI HA KOMIOYOCUCHUN XOOOTOK; MepIlli MaKCHUIM BUO3MiHEH] Y (iKCyrounii opran —
MPUCOCOK, JPYrl MaKCWIM OJHOTUUIACTI, TaKOX CIYTYIOTh Il TPHUKPIIUICHHS; € TMapa
Horoluesen. 3aaHs MOoJOBHUHA TiIa CKJIAJA€Thes 3 TpyAel 1 uepeBIs; BCl ii CETMEHTH 3'€HaHI
MIX c00010 pyxoMmo. I'pyiu ckianaroThbes 3 4 CETMEHTIB, Ha KOXKHOMY 3 SIKUX € Iapa IlaBaJIbHUX
JNBOTULUIACTUX KIHIIBOK; JI0 CKJIaly YEpEeBIsl BXOMAATH JBAa CErMEHTH 0€3 KIHIIBOK 1 TEIHCOH.
Po3mipu Tina koponoiznis He nepeBuilytoTh 10 MMm. KpoBoHOCHA Ta AuxalibHa CUCTEMHM BiJCYTHI;
cepeqHsl KHIIKAa Mae 0arato CIIMHUX BHPOCTIB, sIKI HAMTOBHIOIOTHCA KPOB't0 Xa3stiHa. Kopomoinu
PO3IIIBHOCTATEB]; CTaTEBUI TUMOP(I3M HE BUPAKEHUH.

XI1 POBOTHU
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3aBaanus 1. Po3rissHyTr Oyn0BY 3550pOoHOTa, Ha3BaTH HOTO JTATHHCHKOIO MOBOIO Ta IMiIMACATH

PUCYHOK. i
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3aBaanns 2. Po3risiHyTH Oy/IOBY IIUTHS, HA3BATH MOTO JIATHHCHKOIO MOBOKO Ta ITiIITUCATH

PHUCYHOK

3aBaanus 3. Posrnsinytu OynoBy nadHii, Ha3BaTH ii JIATUHCHKOIO MOBOIO Ta MiANUCATH

PUCYHOK.
70



3aBaanns 4. PosrsHyTu OyoBY apTemii, Ha3BaTH 11 JIATHHCHKOIO MOBOIO Ta IAMKMCATH
PHCYHOK.
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3aBaanus 5. Po3risiHyTH Oy/10BY MOPCBKOTO >KOIY/Is, HA3BAaTH HOTO JIATHHCHKOIO MOBOIO Ta
[TiagnucaT pUCYHOK

3aBaanus 6. Po3risHyTH napa3suTHYHUX PaKonoAiOHUX, Ha3BaTH iX YKPAiHCHKOIO Ta

JATHHCHKOIO MOBaMu. [lianucar pucyHoOK.
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JlabopaTopna pobota Nel2
TEMA. PAKOIIOIIGHI. OCOBJIMBOCTI OPT'AHI3AIIIT BUIIIUX PAKOITIOAIBHUX
Tun YnenucroHori

[TinTun 3sa6poaumiHi, a6o PakomoaioHi
Knac Bumii paku

Psn Jlecsatunori
[IpencraBuuku: Piukosuil pak
Tpag'ana kpesemxa
Tpas'sanuii kpabd

Pax-camimnux

Psan Boxomnasu, abo Pisnonori

IpencraBuuk: bokonaas-6noxa

Pan PisHoHOTI

[IpencraBuuk: BoosiHuil gicitouok

Marepian Ta oOgaagHaHHs: >XKuBI a00 ¢ikcoBaHI pakomoAiOHiI, pydyHl 1 WITATUBHI JYIH,
Mikpockonu, yamku [letpi, miHIeTH, mnpemnapyBaibHI TOJKH, MINETKU, TPEIMETHI Ta MOKPUBHI
CKeJbLIs, CKIISIHKH 3 BOJIOIO.

Buxiaui gani 1o podoru. HaiiGinpm Garatwmii Bamamu tum. Bimomo monax 1,5 mMuH. BUIB.
UNeHNCTOHOTT MPUCTOCYBAIUCH JI0 PI3HUX YMOB JKUTTS: BOHU TMOIIMPEHI B MOPSIX Ta OKEeaHaX,
TOBILII BOJIW, HA JIHI, B IPYHTI, Y IPICHUX, COJIOHUX BOJOHMAax Ta Ha cymi. Po3amipu i ¢popma Tina
paxonoaiOHUX pizHOMaHIiTHI. Cepen HUX 3yCTpi4aroTbes IpiOHI MIaHKTOHHI Gopmu, 1o 1 MM
3aBJIOBXKKH, 1 BETTMKI OCHTOCHI paku, kpadu 10 80 cM B JIOBXKHHY, a, HAMPUKIAMI, SAMIOHCHKUI
Kpab B po3Maxy HIr gocsrae 1,5-2 m. CuiabHO BUAO3MIHEHI MO BUIISIOM CUAsS4Yl GopMu 3
BallHSAHUM MAaHLUPOM 1 MapasUTUYHI paku TBapuH 1 JOJUHU. TiJI0 CKJIAAAETHCS 3 TOJIOBHOIO,
TPYAHOTO Ta 4YepeBHOro BiaumiB. CerMeHTH Tijda HeCyTh MO Mapi JBOTUIKOBHUX KIHI[IBOK.
[lepBMHHO KIHIIIBKA PaKOMOiOHMX OaraToyHKIIiHI 1 BUKOHYIOTHh KiJbKa (DYHKIIH: PYXOBY,
JUXaJbHY 1 JONOMDXKHY IpU JKHUBJIEHHI. Aje y OUIBIIOCTI pakomoaiOHUX CHOCTEPIraeThes
MopdodyHKITIOHATRHA qudepeHItiaiis KiHIiBOK. KiHIIBKA CKIAAArOThCS 3 OKPEMHX YJICHUKIB,
K1 PyXOoMoO 3'€elHaHI MK co0or0 cyriobamu. ['ooBa pakonmomiOHUX CKIIAA€ThCA 3 TOJIOBHOL
Jomnati - aKpoHa 1 YOTUPbOX CErMeHTIB. I'pyaHI Ta YepeBHI BLAJIIM PAKOMOJIOHMX MOXKYTh
CKJaJaTHCs 3 PI3HOI KUIBKOCTI cerMeHTIB (Big 5-8 no 50). B ogHuMxX pakiB TpyaHi KiHIIBKU
MyJIbTU(YHKI[IOHANBHI, SK y 35S0pOHOTUX, 1 BHUKOHYIOTH IJIaBaJibHY, AMXalbHY (YHKIT 1
BiZIINBTPOBYBaHHS XKi; B IHIIUX cHocTepiraeTscs moxain ¢yHkuii. Hanpuknan, y pidkoBoro
paka 3 BOCBMH Iap IpyIHUX HIT MepIIi TPH Mapu - 1ie JBOTULIACTI Horomenenu (yrpuMyroTh i
BIJII/DKYIOTh 1Ky), TPU HACTYIIHI MapH HIT OJHOBETBUCTI XOJWJIbHI 1 OJHOYACHO XamajbHI 3
KJIEMIHEe0 Ha KiHil. PasoMm 3 TMM Bce IpyAHI KIHI[IBKM paKy HeCyThb Ol OCHOBHU 3si0pa 1
BUKOHYIOTh JIOJIaTKOBO (PYHKIIIO JuXxaHHs. YepeBHMM BIIIUI CKJIAJA€ThCA 3 JIEKUIBKOX
CErMEHTIB 1 TEJIbCOHY 1 yacTille no30aBieHuil KiHIiBOK. [IpoTe B OLIBIIOCTI BUIIMX pakiB Ha
YyepeBlli € ABOTULIACTI KIHI[IBKH. Y KpPEBETOK BOHU BHKOHYIOTh IUIaBajdbHy (QYHKINIO, Y
PIBHOHOTIX PaKiB - AUXAJIbHY.

XiTHHOBI TOKPUBH 0araTh0X pPaKOMOAIOHUX TMPOCOYEHI KapOOHATOM Kalbllilo, IO HAJae iM
OubITy MilIHICTh. MiX 37TUTHMH BIAIJIaMU Tijia a00 CErMEHTaMH, a TaK0X MK WICHUKAMH HIir 1
IPUJIATKIB € MKl MeMOpaHH, 110 3a0€3MeuyIoTh iX pyXJuBicTh. [Ipy 3IUTTI CETMEHTIB y BIAIUIH
YTBOPIOETHCS 3arajbHUIl XITUHOBMM NaHIMP HAa CHOUHHIN CTOPOHI. 30BHILIHIM CKEJIETOM €
KYTHKYJa, 70 $IKOi MPHUKPIIUTIOIOThCS M's3U. MycKynarypa - y BHIIAII OKPEMHX M'S30BUX
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MyYKiB; M'SI3M MArOTh MOMEPEYHOCMYTACTY CTPYKTypy. [loposkHMHA Tina 3MimaHa (MIKCOIIEIb).
V Hiif nupKymoe reMoiimMda, gKa € OJHOYACHO 1 HOPOKHUHHOIO PIAMHOIO, 1 KPOB'IO.

TpaBHa cucTeMa CKJIAIA€ThCS 3 TPHOX BIJJILIIB: €KTOAEPMAIbHOI MEPeAHbOI, EHTOAECPMAIbHOI
CepenHboi 1 eKTOoAEepPMaNbHOI 3a1HbOT KHUIIKKA. KOXeH 13 IUX BIIUN 3aJIeKHO BiJ THITY
KUBJICHHS, IU(QEPEHIIIOETbCS OKpeMo. BuiiabHa cHuCTeMa YIEHHCTOHOTHX MPEJCTaBICHA
BUI03MIHEHUMH IIEJIOMOYKTaMH — KOKCaJIbHUMH 3aJI03aMH, a00 OCOOJIMBUMH OpraHaMu, SKi
BUHUKIM B Mexax tuiy. lle — mambmirieBi cyamaun. KpoBoHOCHa cucTtema He3aMKHEHa i
YaCTKOBO peayKoBaHa. OpraHu IuXaHHS YWICHHCTOHOTHX JIOCHUTH PI3HOMAaHITHI: Bia 3s0ep y
BOJHUX TBapWH — JIO JIETEHIB 1 Tpaxel y HazemMHuX. HepBoBa cucrema 3a OymoBor0 mojioHa 10
HEPBOBOI CHCTEMH KUIbYAKiB 1 CKIAJA€ThCS 3 HAATIIOTKOBOTO TAHTJIsl, HABKOJIOTIOTKOBHX
KOHEKTHBIB 1 YePEBHOT0 HEPBOBOTO JIAHITIOKKA. Y OUIBIIOCTI YWICHUCTOHOTUX J00pe PO3BHHEH]
Opranu 4yrTs (ZOTHK, XIMI4HE YYTTs, piBHOBara, 3ip). PO3MHOXYIOTbCS YJIEHHUCTOHOTI JIMIIE
CTaTeBUM CIOCOOOM. bBinmplIicTe HANEKUTh O PO3IAUIBHOCTATEBHX, ajl€ TPAIUIAIOTHCSA 1
repmadpoautd. YacTto cmoctepiraeTbCs craTeBui auMopdizM. Y camIliB 1HOJI aHTEHHU
NepeTBOpeHi B XamanbHi opranu. CamMoK JesSKUX PpakomoJIiOHMX 4YacTo JIeTKO BII3HATH 3a
NPUKPIIUICHUMHU SHIEBUMH MIIIKaMH. Y caMIliB PIYKOBOro paka 1-2 mapu 4YepeBHUX HIr
BUKOHYIOTH POJIb KOMYNIATUBHUX OpraHiB. ['OHagu mapHi, iHOMI 4acTKOBO 3pocTatoTbesa. CtaTeBl
IPOTOKY 1 OTBOPH MapHi. Y caMIliB paky 1-2 mapu 4epeBHUX HII' IEPETBOPEHI HAa KOMYIATHUBHI
TpyOOUKH. Y Tepioa PO3MHOKEHHS BOHU 3alOBHIOIOTHCS CIIEPMOIO, 1[0 BHUIUIMBAE 13 CTATEBUX
OTBOPIB camils. 3aruliHEHHS BHYTPIMIHE. Y OUIBIIOCTI MPEACTABHHUKIB PSIYy PO3BUTOK
BifOyBaeThcs 3 MeTamopdozom. i NesiKuX KpeBEeTOK XapaKTEpPHUMH € JTUYMHKU HayIUliyc Ta
MeTaHayrutyc. Y 6aratbox ¢popM KpadiB 3 Sifllis BIITYILTIOETHCS JIMUMHKA 30€a, Y PIYKOBOTO paka
Ta JCSIKUX MPICHOBOJHUX BHIIUX PaKiB BECh PO3BUTOK 3apOJIKa BiOYBAa€ThCS B SHIl, 3 SKOTO
BUJTYTUTIOIOTHCS LIUTKOM c(pOPMOBaHI MaJli pauku.

X1 POBOTH
3aBaannd 1. Po3risiHyTH Ha BOJOroMy mMarepiaii Ta HaIMBHHUX IIperapaTax 30BHIIIHIO Oy/10BY
piukoBoro paka. [linnucatu pucyHoK.




3aBaanHs 2. Po3riissHyTH Ta 3aMallfOBaTH THIH KIHIIIBOK PIYKOBOTO paka.

3aBnanHs 3. Po3risiHyTH BHYTPILIHIO OyJJOBY PIYKOBOI'O paka Ta MiJMHCaTH PUCYHOK.
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3aBnanus 4. Po3risiHyTH Oy10BY paka B IOIIEPEYHOMY PO3pi3i Ta MiAMHUCATH PUCYHOK.
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3aBaanHs 6. Po3risiHyTH OyJ0BY TPaBHOI CHCTEMH PIYKOBOTO paka Ta IHIIHUX PAKOTOII0HUX.

[TigmucaTe pUCYHOK.

3aBnanHs 7. BuBuutu 6y0BY BUIUIBHOT CHCTEMH PIUKOBOTO PaKa Ta IMiJIHCATH PUCYHOK.
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3aBaannsa 8. BuBunutu Oy10BY HEpPBOBOI CUCTEMHU PIUKOBOIO paKa Ta MiJIUCaTH PUCYHOK.

3aBaanHs 9. BuBuutu Oy10BY CTaT€BOI CUCTEMH PiYKOBOTO paka Ta MiAMUCcCaTh PUCYHOK.
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3aaanus 10. PosrnsayTi Oyn0By TMUMHOK pakonoaioHuX. [lianucatn pucyHoK.

3aBaanus 11. Buznaunti pakonoaiOHUX 300paKeHUX HAa PUCYHKY, MIIHCATH IX YKpaTHChKI Ta
JATUHCBHKI Ha3BU.

3aBaannsa 12. BusHaunTtu pakonoaiOHuX 300pakKeHUX HA PUCYHKY, MIAMUCATH iX YKpaiHCHKI Ta
JATUHCHKI Ha3BH, a TAKOXK OyJOBY

3aBnanusn 13. BuzHaunTti pakonoaiOHUX 300paKeHUX Ha PUCYHKY, MIJIHCATH IX YKpaiHChKI Ta
JATUHCBKI Ha3BU
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JIaGoparopna pobota Nel3
TEMA. OCOBJIMBOCTI OPTAHI3AIIII ABYKOINOJIBHUX
Tun YnenuctoHori

[MTigTun Xemineposi

Kiac ITaBykomoai6H1
[Tinkmac [TaByku
[IpencraBuuku: lasyk-xpecmosux
Tlasyx-cpibnanka

IMinxmac Koo

[TpencraBuuk: Cobayuii ki

Marepian Ta od1agHaHHs: )k1Bi a00 (ikcoBaHI MaBYKONOAIOHI, py4Hi 1 INTATUBHI JIyIH,
Mikpockonu, yamky [lerpi, miHIeT:, npenapyBaibHi TOJIKH, MIMETKH, IPEIMETHI Ta IOKPUBHI
CKeJbLisl, CKIISIHKH 3 BOJIOIO.

Buxigni 1ani 1o po6oru. [TaByku — rpymna naBykonoAiOHHUX, 10 MIMPOKO OMAHYBalIa CyXOJil
BiJl MOJIAPHUX OOJacTel 1 BUCOKHX Tip J0 CYXUX CTEMIB 1 pO3MEYEeHUX IMycTenb. [laByku KUBYTH
y IPYHTIi, ¢ BOHU PHUIOTh HIpKkH a00 3aliMalOTh MPUPOJIHI MOPOKHUHH, B JIICOBIMA MiIACTHIIII,
MOXY, TpaBi, Iieduepax, HOpax Ta THi3/ax IHIIMX TBapWH, B OCEII JIOJUHH Ta il rOCIOJapChKHX
OyIiBISIX, HA MOPCHKUX Y30EpexOKsX, M0 3aJMBAIOTHCS BOJOIO, OUIS MPICHUX BOJOWM, IO
HOBEPXHI SKUX BUIbHO OiraroTh. [IpoTe y BOi JKMBE JIMIIE OJUH BUJ — NaBYK-cpiOisHKa). Bin
JIXA€ TIOBITPSIM, KM HAIlOBHIOE THI3710, 30yI0BaHe MiJ] BOJIOO 3 MaByTUHU. OmHcaHo O1M3bKO
3,5 THC. BUMIB, 3 HUX B YKpaini — 3Haineno nonaa 400. J[oxuHa Tijla MaByKiB KOJHMBA€ETHCS
Bix 0,8 mm 10 11 cm. bararo BuiB sickpaBo 3a0apBiieHi, 4aCTO — 31 CKJIQJIHUM MAJTIOHKOM; €
BUIU 3 30JIOTUMHU Ta CPIOHUMH IUISIMAMH, METaleBO ONMCKYy4i, mepiaMmyTpoBi. Tijo maByKiB
CKJIQJIa€ThCs 3 TOJIOBOrpYynEH, 3'€AHAHUX BY3bKHUM CTEOENbLEM 13 CyHUIbHUM (y HEpeBa)KHOI
OunbIoCTi) uepeBleM. ['00BOrpyan BKPUTI TBepAUM HIUTOM. Ha ¥ioro mepenHiii 4acTuHi, SK
IpaBWIo, € 04l (3BMYAlHO, YOTHUPU Hapu). Y PI3HUX TPyl NaBYKiB oyl (YHKIIOHYIOTH IIO-
PI3HOMY: B OJIHUX — CIPUHMAIOTh CHJIy W HampsIM CBITJIa, BJIOBIIOIOYM PyX PI3HUX OO'€KTIB, y
IHIMX 31p npeaMmeTHui. [laByku-cKakyHH CTE€XaTh OYyMMa 3a 3/100MYYI0; MPU IILOMY iXHI O4Yl
PYXarThCsl 3a JOIMOMOTOI0 CIEIiabHUX M'A31B. XemIepu y MaByKiB HEBEIHKI 332 PO3MIpOM,
JIBOWIEHUKOBI, CKJIa/Ial0ThCSI 3 OCHOBHOI'O YJIEHHMKA Ta KIrTs, HA SKOMY BIJJKPUBA€THCS MPOTOKA
OTpyHHOI 3ai03u. XemilepaMu MaBYKH CXOIUTIOIOTh 1 BOMBaIOTH 3/100M4, Yy pasi morpedu
PO3pUBAIOTh 1i; KONAIOTh 3€MIII0, MEPEHOCATH SIHIIeBI KOKOHHU; 1HKOJM XeNilepaMu caMmellb
yTpumye camuiio. Ilenunaneny nynanelenoiOHi, IeCTHYJICHUKOBI, IXHI Ta3UKU PO3IIMPEH] B
JKYBaJIbHI JIOTIATI, 110 BIIOKPEMITIOIOTH ITEPEIPOTOBY TOPOKHUHY, & BOJIOCKH, IO iX BKPHBAIOTH,
NpU3HAYEHI s MpouiKyBaHHsS iki. ['onoBHa ¢yHkuis negunansn - gymima. OcoOnmBo
0araTo 4yTJIMBUX BOJOCKIB — CEHCUJ — Ha IXHbOMY OCTAaHHbOMY WIEHHKY. Y CaMIlIB KIHIIEBI
WICHWKH BUJI03MIHEHI B KOMYJIATHBHI opranu. Horu y maBykiB cemuuieHukoBi. Ha mankax ycix
HIT € JIBa CeprHomnoiOHi, sIK 3BUYalHO, TpeOiHYACTI KIFTUKU; MiK HUMH MICTUTHCS HEHapHHUM
MPHUIATOK (€MIOIii), KIrTenoAi0Hui a00 y BUTIIAI MOAYIIEYKH. BiTHOCHUI po3mip HIT pi3HUit
3aJIe)KHO BiA crnocoOy kuTTs. Horu nonidyHkuioHansHi. BoHu npu3HadeHi Ui nepecyBaHHS,
BUKOIYBaHHS HIPOK, YTPUMaHHs 3/100WYl Ta SiIIeBOro KOKOHA. 3a JOMOMOTOI HII' MaBYK
HaTATa€E ¥ pO3pHBa€E MaBYTHHY, po3dicye ii. Bce TiMO maByka Ta HOTM BKPUTI YUCICHHUMH
BOJIOCKAMH # INETHHKAMH, IO € MEXaHO- Ta XEMOPEIENTOPHUMH CeHcwiaMu. [ omoBorpyan
BIJUIUIEHI BiJl 4epeBLs BY3bKHUM cTeOenblieM, sIke y OUIBIIOCTI MaByKiB HeuwleHucte. Jluiie
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3piJika y IPUMITHBHHX MaBYKIB yCi CETMEHTH YE€PEBIlsl MAlOTh TEPriTH, a HA YePEBHIN CTOPOHI —
nornepeyHi Oopo3enkn. Ha dyepeBHil CTOpOHI Hemaneko BiJ MEPEeIHBOrO KIHI YepeBLs
MICTHTBCSl CTaT€BUH OTBIp, IIO MPHUKPUBAETHCA MApOI0 MPHUAATKIB (TaK 3BaHUN EMITiHiyM).
[TpaBopyd i JTiBOPYY BijJ HHOTO € MIUTHHOMOIIOHI TUXAJbI1 — OTBOPH JIET€HEBUX MimKiB. Jlaii
Ha3aJl pO3TAallIOBaHi JBI-TPH Mapu MaByTHHHUX OOpPOJABOK, YKpUTHX uucieHHUMH (10 600)
KOPOTKUMHU TpyOOYKaMM, Ha KIHISIX SKHAX BIJIKPHBAIOTHCS TPOTOKH Pi3HO 30yIOBaHUX
NpSAWIBHUX, 00 MaByTHHHUX, 3a7103. CEKpeT 13 HUX IIBUIKO TBEPi€ HA MOBITPi, YTBOPIOIOUH
HUTKU MaByTHHHU. O/IHA MaByTHHKA YTBOPIOETHCS 3 0araThb0X BOJOKOHEIb, 10 CKIICIOIOTHCS MiXK
coboro. [laByTuHa Bifirpae Haa3BUYAMHO BAXKIWBY POJIb Y JKUTTI MaBYKiB: 13 Hei OymyroThCs
JIOBEIBKI CITi, OOTUTITAETHCS JKEePTBa Nepe] 1l BACMOKTYBAHHSM, ITABYTHHOIO BUCTHJIAIOTH CTIHKU
HIPOK 1 KPHILEYKH JJIsl 3aKpUBaHHS BXOMYy B HIpPKY, OyaylOTb KOKOHHM JUIS BIIAKJIAJaHHS SE€Lb.
[TaByTMHA BUKOPUCTOBYETHCS U PO3CEIIEHHS MOJOJI MO MOBiTpIo Ta iH. Take OararorpanHe
BUKOPUCTAHHS TAaBYTHMHU 3yMOBJIGHE HASBHICTIO Pi3HUX 1i BHUIIB (Cyxa, Bojora, ropoBaHa,
KJIeHKa 1 T.1.). 3a XIMIYHUM CKJIaJIOM 1 (I3UIHUMHU SKOCTSIMH MaByTHHA AYy)Ke OJM3bKa J0 IMOBKY
HIOBKOIIPSAIB, ajleé 3HaYHO eNacTUYHilma i MminHima. besnepedyHo, po3BUTOK MaByTHHHHUX 32103
CTaB MEPEAYMOBOIO MPOTPECUBHOTO PO3BUTKY Li€i TPyNH TBApUH. Y Cl MaBYKH — HEHAXKEPIUBI
Xmkaku. JKUBIATbCA TMEPEBAXHO KOMaxamH, SIKHX BUCMOKTYIOTh. JloOyBarOTh 1Ky pI3HUMHU
crioco0amH: MiJCTepiraloym KepTBy, aKTHBHO TOIIOI0YM HA HEl (IpH oMy y Opoasunx ¢popm
310014 OOIUTYTYEThCS TABYTHHOIO), a00 BHKOPHCTOBYIOYHM pi3HI JIOBEIbKI MPHUCTPOi, Bij
NPOCTUX CHTHAJFHUX HUTOK MaBYTWHHU JO CKJIagHO 30yIOBaHUX JIOBEIBKHX CiTOK. /lMxaroTh
NaBYKH JIETEHSAMHU (YOTHPHIICTEHEBI MaBYKH); JETCHSIMH Ta TPaxesiMH (JIBOJIETEHEBI); a TaKOX
JUIIe TpaxesMH (Jeski TpomiyHi BuUIW). Y TaBYyKiB BHpPaXeHHH cTareBuil aumopdizm. Sk
MpaBUjIO, caMIll JpiOHINI 3a caMullb, 1HOJAI HaBITh KapJIMKOBI, BOHM MAalTh SICKpaBille
3a0apBlieHHs, 0COONUBY (QoOpMy OKpeMHX Map HIr 1 T.m. Y MaBykiB crnepmatodopu He
yTBOpIOIOThCs. Camerlb mepen MapyBaHHSAM IUIETE CHElialbHy MaBYTHHHY CITOUKY, Ha SKY
BUITYCKA€ KPAIJIMHY CIM'SHOT PiIUHU, IOTIM HAMOBHIOE II€I0 PIAMHOK KOMYJISITHBHI OpraHu, Ipo
Kl MM 3rajJyBajld, ONMCYIOUM mnenunanbiu. Camenpb 13 HANOBHEHHMH CIM'SHOIO DIJMHOIO
KOMYJIATUBHUMH OpTraHaMH aKTHBHO BINIIYKYE CaMUII0, KepyldHnch HIoXoM. [lapyBaHHIO
NepeayoTh 1HO1 TOBrOTpUBAJIl XapaKTepH1 pyxu; BiAoMi Oiiiku camiiB 3a camuio toio. [Ipu
napyBaHHI caMellb YBOJWUTH KOMYJSTHBHI OpraHd B CIM'ANpuiiMayl caMmwuIll. 3aruliHeHI SHIs
BIJIKJIaJJalOThCS B KOKOHH, CIJIETEHI 3 MaBYTHHHU, i 4aCTO OXOPOHSIOTHCA IO BUXOAY MOJO/I, 110
CX0’kKa Ha J0POCIUX OCOOMH. Y JESKHX MaBYKiB MiCIsA BUXOAY 3 KOKOHA MOJIOJIb 3a0MpPaAEThCs Ha
CIHMHY MaTepi i nepeOyBae TaM MPOTITOM KUIBKOX JHIB.

Knimi — ojHa 3 HaWMOIIMPEHIMMX Ha 3eMHIM KyJi rpyl TBapuH, iX 3HalJEHO Ha BCIX
KOHTHMHEHTaxX, BKIIOYAlOYM AHTapKTHAy. bBUIbIIiCTh 13 HUX BUIBHOXKHBYYl TBapUHH, IO
HACeJNIAI0Th IPYHTH, MIACTUIKY I 1HII PI3HOMAHITHI PEUITKHM T'HUIOYMX OPTaHIYHUX PEYOBHUH.
YacTtuHa KIIIIIB Hacese PI3HOMAaHITHI NpICHI BOJOMMM, a Takok Mopst i oxeanu. Cepen
BUIPHOKMBYYMX KIIIIIB 0araro XmxkakiB 1 camnpodariB;, € Hekpodaru U QaxyapTaTUBHI
remarodary. BUBYEHHS BUTbHOKMBYYHX KIIIIIB TiIIbKUA MOYHHAETHCA. JleTanmbHiIIe X BUBYCHO
napa3uTUYHI BHUIM, 110 JKUBYTh Ha Mip'T NTaxiB, y MOKPHBAx, AMXaJbHIN, TpaBHil, craTeBiit
cucTemax 0aratbox XpeOeTHHX TBapWH, a TAKOXK JIOJUHU TOIO. K BioMi SIK MEPEeHOCHUKU
30yIHUKIB pi3HUX 1H(EKIIHHNX XBOPOO JOMAIIHIX 1 JUKWAX TBapHH Ta JIOJAMHU, a TaKOK
30yIHUKU ajepriyHoi acTMH y Jrojeil. barato BuIiB KIINIB — Mapa3uTH BHINIUX POCIHH, X
3HAXOMAATh TAKOX y BCIX rpubax, JHUIIAMHWKAX, MOXaxX. BUIBIIICTh KB — MIKPOCKOIIYHI
OpraHi3Mu 3 po3MipoM Tisa 10 1 MM, 3HaYHO piame 10 2,5—7 MM, i TUTBKH 1KCOJIOBI KITITIII ITiCIIst
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CMOKTaHHsI KpOBi 30UbITyIOTECS 10 25-30 MMm. MiHiaTiopu3ariisi, Ha JyMKY CHEIliaiicTiB, Oyna
TUM apoMopdo30M, II0 3YMOBHUB OIOJIOTIYHMI mporpec LuX TBapuH. B VYkpaiHi KiimiB
pO3MOYaIM BUBYATH JIMIIE B OCTAHHI JCCATWIITTS, 3HAWIEHO NMpuOmm3HO 3 TUC. BUAiB. Kmimri
YiTKO BIJPI3HAIOTHCS BiJ] IHIIMX MaBYKOMOIIOHMX KOMIUIEKCOM TaKHWX O3HAK: POTOBI OpraHu, B
TOMY YHCI XeNilepw W MeJuNalblid, BIIOKPEMJICHI BiJ Tylyba y Tak 3BaHy HECIPaBKHIO
TOJIBKY, SIKY HAa3UBAIOThb 2HAMOCOMOI0, CETMEHTAllis Tila HeBHpa3Ha abo 30BCIM yTpadeHa.
Kuinni, mo MarTh MOCErMEHTOBAaHE TiJIO, HEBIOMI, TAK CaMO SIK 1 KIJIBKICTh CETMEHTIB, 3 AKHX
BOHO CKJIaJaeThcs. [Ipo KUTBKICTh CErMEHTIB CYISATh 3a PO3TALIyBAHHSIM MIETUHOK, HIKIPHUX
3a5103, pi3HUX OoposzeHok. Popma Tija KIINIB pI3HOMAaHITHA: OBaJbHA, SAUIENOAIOHA, pialie
KyJIsICTa, TpyHonofiOHa abo Maibke TPUKYTHA. Y JeSKHX TiIO depBomoaiOHe. I'HaTocoma
3BUYAHO PO3TAIIOBaHA Tepes TYIyOoM (idiocomoro) 1 3'€qHaHA 3 HUM PYXOMOIO €IIACTUYHOIO
MeMOpaHo1o. Y AedKHX KIIIIiB THaTOCOMa 3MIllleHa Ha 4YepeBHY CTOPOHY M 1HOJI cxoBaHa B
0COONMBIM TOPOXHMHI — KaMepocToMmi. Xelilnepu Ta MEJUNajgblid B JETaIsAX JIyKe
pi3HOMaHITHI; iXHA OyJoBa 3aJIeKUTh BiJ crocoOy KUTTA. Horm KmimiB, sK MpaBHIIO,
CKJIQIAIOThCS 13 CEMHM WICHUKIB. BOHM BHKOHYIOTH HacaMmmiepell (PYHKIIIO XOJIHHS, MPOTe B
JNEeSKUX TPYI Mepila mapa Hir BTpavyae XOWIbHY (QYHKIO i HaOyBae yyTiauBoi. Y BOASHHUX
KB HOTM MPHUCTOCOBAaHI MAJis TIJaBaHHSA. B 0ararbox NapasuTUYHUX TPYH Ha HOTax
(hOPMYIOTBCS YHCIICHH] TIPUCTOCYBAHHS IS 3aKPITUICHHS Ha TIepax MTaxiB, MIEPCTi CCABIIB 1 T.II.
YacTo y camiliB Ha HOTax € MillHI BUPOCTH (anogizu) abo MoaudikoBaHi METHHKH, SKUMUA BOHH
YIPUMYIOTh CaMHIb WiJ dac Komyssmii. Hepigko xomimii MaroTh siCKpaBe 3a0apBIiCHHS.
HaiinpiOninmi kiinmi JuXaioTh YCI€0 MOBEPXHEIO Tija, OUIBIII MalOTh TPaxeWHy CHUCTEMY, IIO
BiJIKpUBAETHCS HA30BHI B OCHOBHOMY Mapol0, 3HAYHO piJiie — aBoMa abo 4oTHpMa MapaMu
CTUTM YU TOPOBUMH MOJISIMH. 3aIUTiIHEHHS, K MPaBUIIO, criepMaToPopHe, X0U y NeSKUX TPy
KIIIIIB caMellb BUIUISAE KPAIUTUHY CIM'STHOT PIAMHU, SIKYy CaAMHIIS, 10 MPAMYE 32 HUM, YCMOKTYE
cTateBUM KoHycoM. Cepen KIIIIIB JOCUTh MOMIMPEHUI MapTeHOIeHe3, 30KpeMa apeHOmoKis —
SIBUIIIC, KOJIM 3 HE3AIUTIIHCHUX SIEIb PO3BUBAIOTHCS TUIBKU CaMIIi, MeI0MOKIsi — TUIBKW CaMHII|,
Ta amgomepomoxis, KOTU PO3BUBAIOTHCA 1 caMIll, ¥ camulll. Y JKATTEBOMY IMKJI KIIIIIB
HaWOLIBII TMOBHO BUpaxeH! Taki (a3u: siile, NMepemuyuHKa, JUYMHKA, MPOTO-, NEUTO-
tputoHiM(pa. Daza nmepeVTMINHKN MTPOXOANUTH Y SHII, /1€ BOHA JIMHSE 3 YTBOPEHHSIM JIMHSIIBHOT
o0osioHKH. JIMunHKa, SIK y’Ke 3a3Hayasiocs, Ha BIAMIHY BiJ HiM(paabHUX (a3 1 10pOoCIUX KIIIIIB,
Mae JIMIe TPU Mapu Hir. JIoOCUTh 4yacTo )KUTTEBUM LIMKII OUIBII CIPOLIEHUH 1 BKIIIOYAE OJHY a00
1Bl HiM]anbH1 pasu.

XI1 POBOTHU
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3aBaanus 1. Po3risiHyTH Ha BOJIOrOMY MaTtepiaii Ta HAIMBHUX MpernapaTax 30BHIIIHIO Oy/I0BY
naByka xpectoBuka. [lignucaTi pucyHoK.

A

3aBaanHs 2. Po3risHyTH BHYTPIIIHIO OyJJOBY IMaByKa-XpECTOBUKA
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3aBaanns 3. Po3riisiHyTH KPOBOHOCHY Ta TPaBHY CUCTEMY IaByKa-XpECTOBHKA

3aBaanus 4. Po3risiHyTH pOTOBHIA anapaT MaByKa Ta MiANKUCATH PHCYHOK.
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3aBaanHs 6. Po3risiHyTH Oy10BY MaBYTHHHUX 3aJ103 Ta MIAMUCATH PUCYHOK.
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3aBnanus 8. Po3risinyTn 0ynoBy cobavoro kimimta. [lignmucaru pucyHok.

3aBaannsa 9. Busnauntu maByka Ta KJiIia, MiAMKUCATA HOTO YKPaiHCHKOIO Ta TATHHCHKOIO
MOBaMH .
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3aaanus 10. Po3rassHyTH BOAHHUX KIIIIIIB Ta MIIMHACATH PUCYHOK.

JlabopaTopna pobota Nel4
TEMA. MOP®OJIOI'ISI KOMAX
Tun YnenucroHori

[TigTun
TpaxeiHoUIIHI
Kmac Komaxu

[Tinknac Kpunarti

Pan Onnonenku

Pan Ipsamokpumi

Psin PiBHOKpUMITI

Psn Haniexopcetkokpuii, ado Kionu

Psin TBepnokpuii, abo Kyku
Psanx babku

Psan Bonoxokpunbiii
Psn Merenuku, ado Jlyckokpuiti

Psin IBokpuii

MartepiaJ Ta o0aHaHHA: )KUB1 a00 (DIKCOBaHI KOMaxH, py4Hi 1 IITATUBHI JIYIH, MIKPOCKOIIH,
yaku [lerpi, miHueTy, npenapyBaibHi FOJIKH, MIMETKH, IPEIMETHI Ta MOKPUBHI CKEJbII,
CKJISTHKH 3 BOJIOIO.

Buxigni nani 10 po6oru. binburicTe BUAIB KOMax — MEIIKaHIN cyili. BoHU 3acensioTh yci
KOHTUHEHTH, BKIIOYAIOUM AHTApPKTHAY, 1 TPaIUISIOThCS CKpi3h: y O€3BOJHUX IYCTENsX,
BHUCOKOTIPHUX 30HAX BIYHUX CHIriB, Jicax 1 cremax. Komaxu oOCBOinmM BCi THIMHM HAa3eMHHX
01011€HO31B, a TaKOX IPyHTH. UnMMmano iX >kuBe y MpicCHHX BojoiMax. BumoBuil ckimaa komax
VYkpaiHu BUBYEHO 1€ HEOCTAaTHHO: BBAXAIOTh, M0 € He MeHme Hik 40 Tuc. BuaiB. Po3mipu
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KOMax KOJIMBAIOThCS Yy MMPOKHX Mexkax — Big 0,25 mm 10 26 cM. Tino komMax CKIaAa€eThCs 3
TPbOX TarMm: rojOBHU, rpyneil Ta yepeBls. ['00Ba Mae poTOBI OpraHd Ta OJHY Mapy BYCHKIB.
['pyau ckinagaroThCs 3 TPHOX CETMEHTIB 1 HECYTh TPH MapH HIir Ta, K MpaBuilo, Kpuia. Yepesie
cKiagaeTbes 3 11 cerMeHTiB 1, sIK 3BUYAiiHO, HE Ma€ Hir. 1'00Ba BKPHUTA CYIIBHOIO KaIlCYJIOI0,
BOHA YTBOPHJIACS B Pe3yJIbTaTi 3JIMTTS KIIBKOX CETMEHTIB Ta akpoHa. Ha Hiii po3ramoBani napa
ckiagHuX ((aceTKoBMX) OdYEH, MPOCTI Biuka, Mapa BYCHKIB (aHTEHH) Ta POTOBI NMPHUIATKH.
AHTEeHH — 11 0araTO4JICHUKOBI MPUAATKH, 110 BUKOHYIOTh (DYHKIIII OpraHiB JOTUKY W HIOXY; Y
MIPEACTAaBHUKIB PI3HUX PAJIIB iXHsI OymoBa pi3Ha.

PoToBi nmpunatku, Ha BiAMIHY BiJl IOKPHUTOIIEICTHUX, HE 3aHYpEHI B POTOBY KaIlCcyiy i
CKJIaJIAIOThCS 13 HEWIEHUCTOI HEMapHOI BEpXHBOI TyOM (1abpyMm), Mapu HEYJICHUCTHX BEPXHIX
mienen (MaHaAuOys), Mapu HIDKHIX Imenen (MakCWi) Ta HEeHmapHOi HIKHBOI ryou (J1abiym), sika
yTBOpUJIAcS B PE3yNbTaTi 3IUTTS APYroi mapu HIWKHIX mienen. HuwkHi mienenu ta HIDKHS Ty0a
JIBOWICHUKOBI, HECYTh 110 TIapi OpTaHiB AOTHKY i CMaKy — TYIHUKIB. 3aJI€KHO BiJl XapakTepy ki
PO3PI3HSIOTh KIJbKa THIIIB POTOBUX OpraHiB. ['pu3ydi (Tpu3y4do’kyBalibHi) POTOBI OpraHH —
HallMEHIII cCreliani3oBaHi, MPUCTOCOBaHI g mMoApiOHEeHHS TBepaoi iki. Bepxus ryba
KOPOTEHBbKA; BEpXHi HIENENH, K MPaBUIO, MAIOTh KYWHHUN Kpail 3 OUIbII-MEHII PO3BUHEHUMU
3yousimu. 3yOIi J1iBOi IIeNnenu BXOJATh Y 3aryIMOMHU MpaBoi, 1 ToMy iXHS OymoBa HE 30BCIM
cuMeTpryHa. MaKCHIIM CKJIAJal0ThCs 3 OCHOBHOTO WIEHHMKA Ta CTOBIYMKA, Ha SKOMY € Tapa
HIDKHBOIIEJICTHUX HIYTHKIB; BiH 3aKIHUYETHCS PyXOMO MPUYWICHOBAHUMH XYWHUMH JIOTIATIMHU
— 30BHINIHBOIO Ta BHYTPIMIHBOK. HmkHS ryba Mae OCHOBHUN WICHWK, abo migbopimas, Ta
JMCTAIBHUAN YICHHK, HA SIKOMY € JBI Iapy KyHHHX Jiomareil. /Io poToBOro amapara HaleXHUTh
TaKOXX M'SICUCTUH BUPICT pOTOBOT MOPOKHUHU — rinodapuHkc. Taki poTOBI OpraHu XapaKTepHi
JUISL TAPTaHOBUX, MPSIMOKPUIIUX, TEPMITiB, 0a00K, TBEpAOKPHIIUX Ta iH.

[Tpu mepexofi 10 >KUBICHHS PiIKOIO0 1KEI0 POTOBI OpPraHU 3HAYHO 3MIHIOIOTHCS 3AJIEKHO
BiJl TOTO, SIK 1’Ka pO3TAIllOBaHA: YM BIAKPUTO (JIMKy4yHii a00 CHCHMIA THII), YU CXOBaHa MiJ MO-
KpuBaMu (KOJIOYO- a00 pDKYYOCHCHI Opranu). Y KOMax, SKi JKHBISTbCS BIIKPUTO
pO3TallIOBAaHUMHU PIAMHAMH, YTBOPIOETHCS CHUCHUNM X000TOK. Tak, y OKOIMHUX XOOOTOK
YTBOPEHUH HIDKHIMHU IMIEJeraMd H HIDKHBOIO TyOOr0; BEpXHI INENeNd BTPATHUIH JKyBaJbHY
¢yHKIil0O 1 OepyTh y4yacTh Juile B NOOYAOBI COT (TPU3YHONMKYHMM TuUI). Y METEIUKIB
4acTKOBO a00 30BCIM PEIyKOBaH1 BCl POTOBI YAaCTHHM, KPIM HUXKHIX IIIeJIeN, 30BHILIHI JIOMaTl
SKMX BUTATHYJIHUCH y JTOBrHil xo00Tok. Lle cucHuil potoBuii amapar. ¥ 4acTHHM KOPOTKOBYCHX
JIBOKPWIMX, HaNpHUKIaJ] KIMHATHOI MYyXH, M'SKHIl XOOOTOK yTBOpEHHUIl HM)XHBOIO TI'yOOIO, Ha
KIHII $KOT PO3BUHEHHH OpUTiHAIBHMNA (IIBTPYIOUMM amapar, IO CKJIAJA€ThCS 3 BEIMKOI
KUJIBKOCTI XITHHOBUX TpPyOO4YOK — TmiceBroTpaxed (mmxyuui tum). Komaxu, sKi CMOKYYTh
PIOMHU JKMBHUX OpraHi3MiB uepe3 MOKPUBHU OCTAHHIX, MAalOTh 3A€0UIBIIOT0 KOJIOUYOCHUCHUMN
POTOBHIA amapar, B SIKOMY BUIOBXXEHa HIDKHS T'y0a yTBOPIOE€ XOOOTOK Ui BCUCAHHS PiTUH, a
BEpPXHI Ta HIKHI IIEJIETH MTEPETBOPEHI Ha JIOBT1 KOJIFOUl CTHJIETH JJIS TPOKOJIOBAHHS MTOKPUBIB.
Takuii poToBUii amapaT MalOTh KJIOIH, PIBHOKPUJI, BOIII, OJIOXH, TOBrOBYC1 ABOKpUIIL. Y Trel3iB
mieeny i BepxHs ryda MaroTh BUIVISLT HOXKIB 1 po3pi3al0Th IIKIPY TBAPHH: TaKHi pOTOBUI amna-
par 3BEThCSl PLKYYOCHCHUM. Y MYX-)KUTAJOK 1 Ile-1le KOJIOUYOCHCHHUI amapaT pO3BHHYBCS 3
M'SIKOTO X00OTKa HEKPOBOCHCHHUX MpPEIKiB, MOAIOHOrO /0 amapara KiMHaTHOI Myxu. BiH craB
TBEPJUM, a IICEBOTPAXeT MePETBOPUINCS HA TOJIKY Ul IPOKOIIOBAHHS IIKIPH.

VY IUYMHOK KOMax 13 MOBHUM IEPETBOPEHHIM TUIIM POTOBOrO amapara 4acTo BIJAMIHHI BiJ
TaKUX Yy 1Maro: Hampukiaja, y TYCeHI rpu3ydl pOTOBI OpraHu, a B JIOPOCIHUX METEIHKIB —
mkydi. Imaro OaraTbox Komax (OJHOJEHKH, OBOJAM, YAaCTHHA METENHKIB, y TOMY YHCII
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IIOBKOBUYHUH IIIOBKOTPSI) HE KUBJATHCA, 1 iXHI pOTOBI OpraHM peaykoBadi. ['pyam komax
CKJIaJAlOThCSI 3 TPbOX CEIMEHTIB: MEPEHbO-, CEPEeIHIO- Ta 3aJAHbOrpyael. KyTukymna koxHOro
CerMeHTa — II€ KUIbIIE, IO MOALISAETHCS HA YOTUPU CKICPUTH: CIIMHHUI — TEPriT, TPYAHUNA —
CTEpHIT Ta J1Ba O1uHi — 1uielpuT. TepriTu 30BHI MOMITHI Kpaille, Hi’XK CTEpHITH, 3HaYHa YaCTHHA
SKHX MICTHTBCS BCEpEIUHI, YTBOPIOIOUH (YpKy — OMOpY A M'sA3iB, IO OEpyTh ydacTb Y
noyiboTi. UMM Kpallle po3BUHEHI Kpuja, TUM OLIbIIE 3aHYypeHI CTEepHITH. BHyTpimHI BUpoCcTH
TEPTriTiB Ha3WBaIOTh (PparMamMu, a TUICHPUTIB —II JEHpATbHUMH TpeOeHsIMH, BOHU NPU3HAYCHI
JUTSL IPUKPITUUICHHS M'SI31B.

BaytpimmHiii ckenet (¢pparmu, Gypku Ta meipaibHi rpedeHi) 0coOIMBO PO3BUHEHHUH Y TaK
3BaHOMY ITeporopakci. Lle cepeqHpo- Ta 3aIHBOTPYAH, € MPUKPIIUTIOIOTHCA Kpuiia. Y KoMax,
110 100pe JTaroTh, EPEIHHOIPYIN 3MEHIIEH] B po3Mipax. KoxHuii rpyIHUI CETMEHT Mae napy
Hir. Hora cknamaetscst 3 m'atu wieHukiB. KokeH 3 HMX Mae CBOIO Ha3By: Ta3HWK, BEPTJIIOT,
CTETHO, TOMUJIKA Ta janka. Ta3uk — KOPOTKUH OCHOBHMI WIEHHK, 32 JOMOMOTOIO SKOTO HOT'a
PYXOMO MpPHKPIIIIOETECA 10 IUIeHpHUTa; BepTaor — HalMeHmui wieHUK. Cyrio0u Mix
Ta3UKOM 1 TPYAbMM I TA3UKOM 1 BEPTIIOIOM PYXalOThCS B PI3HUX IUIOLIMHAX, 3a0€3Meuyrouu
pyxomicTh HOTU. CTErHO — HAWCWIIBHININ 1, SIK IPABHIIO, HAWOLIbIINH YieHUK. ['oMiiKa 10Bra,
ajle TOHIIA, HDK CTErHO, 4acTo 030poeHa mmnamu. Jlamka B Pi3HMX KOMax CKJIQJA€ThCS 3
OJTHOTO-TI'SITH WICHUKIB 1 3aKIHUYEThCA OAHUM a00 IBOMA KITTUKaMHU. Y YaCTHHH JBOKPHJIMX Ha
KIHIIEBOMY WIEHHKY, KpIM KIITHKIB, € MPHUCOCKH. 3a iX JOMOMOrOI0 MYyXH IOB3aIOTh IO
BEPTUKAIBHUX TJAJICHBPKUX TOBEPXHAX. 3aJIeKHO BiJ CIIOCOOY KUTTA B KOMax PO3BHHYIIHUCS
pi3HI THUIK HIT: XOIWIbHI, OiraabHi, KOIMadbHI, XamaJbHi, CTPUOAJIBbHI, IUTABAJIBHI TOIIO.
binpiricTs KoMax Ma€e OpraHu MoJNbOTY — Kpuia. Kpuna — 1ie 614Hi CKJIa Ky Tija, pO3TalloBaH1
Ha CepeAHbO- Ta 3aJHbOIpyAsx. Sk 3BMYaiiHO, IX [ABI mapu: nepeaHi Ta 3aaHi. Kpuio
CKJIAJa€eThCs 3 JBOX CTIHOK — BEpXHbOI Ta HWKHbOI. KoXHa CTiHKa yTBOpEHa IIapoM
rinoJiepMH, 30BHI BKPUTOi OUIBII-MEHII PO3BUHEHOIO KYTHUKYNIOK. MiX CTIHKaMH € By3€HbKa
nriyivHa (YacTMHa MiKcollens), 3amoBHeHa TremoniMdoro. Kpuiao mae cucrtemy XiTHHOBHX
TpyOOUOK-)KUJIOK. KiNbKICTh Ta B3a€EMHE pPO3TAlIyBaHHS KWJIOK BIJITpa€ BEIUKY pOib Y
cuctemaruill komax. JKuiku BUKOHYIOTh ONMOPHY (PYHKIIIF0; B HUX TaKOXK MICTUTHCS remMoiimda,
IPOXOJATh Tpaxei Ta HEPBU /10 KIITUH Kpuja. Kpuia OyBaloTh pi3HMX THIIIB. Y YaCTUHU KOMax
(MpsAAMOKpHJII, TBEPIOKPHJII, >KOPCTKOKpPWJI) TMEpelHl Kpuja IEepeTBOPEHl Ha IOTOBIIEHI
HaoKpu.a, o He 6epyTh yJacTi B MoJb0Ti. BOHM MpHU3HAUeHi Ui 3aXUCTY HDKHUX 3aJIHIX KpUII,
CKJIQ/ICHUX TI1/1 HUMH, IPY TIOB3aHH1 O 3€MJIi, KOTIaHHI B TPYHTI TOIIIO.

VY IBOKpMIIMX 3ajHI KpUjla MEepeTBOPEHi Ha OyiaaBoIoIiOHI opraHu piBHOBaru. ¥ 0araTtbox
IPYHTOBUX KOMax (poOodi Mypaiiku, TEpPMITH), a TaKoX y Mapas3uTiB (BoIli, OJOXM) Kpuia
3HUKAIOTh, @ B IEPBUHHOOE3KPMIINX 1X HIKOIHM He Oyno. Kpuna pyxomo mpuKpiruieHi 10 rpyaen
MK TEpPriTOM Ta IJICHPUTOM 3a JOMOMOTOI0 TOCUTH CKIIQJHOI CUCTEMH CKIIEPUTIB Ta MeMOpaH.
[To6nu3y Big Micls MPUKPITUICHHS KPUJIO CIIUPAETHCS HA BUPICT TUICHPUTA — CMOBNYUK, SIKAN €
JUTSE HBOTO TOYKOFO OTIOPH 1 YTBOPIOE BaXKiJIh 3 KOPOTKUM OCHOBHUM M JIOBI'MM KiHIIEBUM ILJICUNMA.
YepeBue y HAWMPUMITUBHIIIMX KOMax CKJIagaeTbcsi 3 11 cerMeHTIB Ta TeNbCOHA, OJHAK
Haifuacrime iX 6yBae BiCIM-JI€B'SITh; Y BUIIMX IPYN (MEPETUHYACTOKPHUII, JBOKPHIIL) KIJIBKICTH 1X
Moxe 3MeHITyBaTucs 10 yotupbox-n'stu. Ha VIII Ta IX cermenTax po3MillieHi 30BHIIIHI CTaTeBl
NPUIATKA — 2eHimaJii, 1€ KOMYIATUBHUN OpraH CcaMIliB Ta sifiexian y camuilb. [lopokHuHA
TiJla — MiKCOIIeTh KOMaxX — MOJIIJIEHA IBOMa MO3/I0BKHIMH TOPHU30HTATEHUMHE ITePETHHKAMHU —
miadpparMmamu  Ha TpW Bigaum (cuHycu). BepxHs niadparma  Bigainse BepxHid, abo
nepukapoianbHull CuHyc, B SKOMy po3TallloBaHa CIIMHHA KPOBOHOCHA cyauHa. HyukHs miapparma

89



BIIIIIJISIE HYDKHIN, a00 nepunelpanbHuil cumyc, 1€ MICTUThCS YEPEBHUN HEPBOBHH JIAHIIOXKOK.
Cepenniii cuHyC JeXUTh MIXK AlapparMaMu; BiH HA3UBAETHCS BiCYepalbHUM, Y HbOMY MICTATbCS
TpaBHa, BUJUIbHA W CcTaTeBa CHCTEMH, a TaKOXX OlUIbIIa YacTHHA >XHpPOBOro Tina. IlopoxkHuHA
Tia 3amoBHeHa remoniMdoro Sk CKelneTHI M'A3HM, TaK 1 M'I3M CTIHOK BHYTPIIIHIX OpraHiB
(BicuepanbHi) KOMax BHKIIOUHO TomnepeyHocMmyracti. TpaBHa cucreMa KOMaxX CKIAJA€ThCS 3
TPHOX BIJIUTIB: MEPEIHBOI, cepeaHbOl Ta 3aaHb0l KUIIOK. CTIHKM BCiX BIAILIIB KUIICYHUKA
YTBOPEHI OJHOIIAPOBHM EIITETiE€M, 30BHI BKPUTHM IO30BXHIMH Ta KIJBIIEBUMH M'S30BUMU
BOJIOKHAMH, CKODOYEHHsI SKHX 3a0e3redye pyx DKI B KHUIIEUYHUKY. EmitemianpHi KIITUHH
NepeIHBOI Ta 3aIHBOT KUIIIOK Ha BUIbHIM MOBEPXHI BKPUTI KYTHKYJISPHUM LIAPOM.

[lepennss KHIIKa CKJIAJA€ThCS 3 POTOBOI MOPOKHUHH, TJIOTKH, CTPAaBOXOIy, BOJa Ta
M'SI30BOTO IIIJTyHKA. Y POTOBY MOPOXHUHY BIIKPHBAIOTHCA CIMHHI 3aJI03H, TTOB'13aH1 3 POTOBUMHU
KiHIIBKaMH. Y KoMax OyBaroThb MaHIUOYISpHI, MakCWIApHI Ta JabianbHi (HMXKHBOT'YOHI)
3ano3u. I'70TKa i cTpaBoxia 3a0e3neuyroTh MPOKOBTYBaHHSA 1Ki Ta i1 MPOXOMKEHHS A0 BOJA.
Boso € micuiem HarpoMa pKeHHS 1Ki Ta IOYaTKOBOTO ii mepeTpaBItOBaHHS Mif €0 GEepMEHTIB
CIIMHU Ta TPAaBHOTO COKY, L0 MOTpAIUIs€e CIOAU 13 cepeqHboi KUIIKU. B imaro aBokpumux i
JYCKOKPWJIMX 3aMiCTh BOJAa € CIINHA MIMIKOMOAIOHUI BUPICT CTPABOXOAY — XaApUOBUll
pesepgyap, y SIKOMY JNesKuil yac 30epiraetbes pifka ixa. KyBalbHHM HIUTYHOK Ma€ MOTYXKHi
M'sI3U; BiH BUCTEJICHUH yCEpEIUHI TOBCTOIO KYTHKYJIOK 3 TOCTPUMH 3yOIsiMH a00 TOBCTUMH
HICTHHKaMH. Y 0aratboX KOMax CEpeqHsl KHUIIKa YTBOPIOE NiIOpuuHi npudamxu — JIOBT1 abo
KOPOTKIi MaJbIenoAi0H1 BUPOCTH. 3aIHs KHIIKA BiJJIIJICHA BiJ] CEpEeIHBOI MIJIOPHYHUM KIIATAaHOM
1 B OLIBIIOCTI KOMAaxX CKIIANAEThCS 3 TOHKOI, TOBCTOI Ta MpsiMoi (pexTyM) Kummok. Ha mexi mix
CEpEeIHBOI0 Ta 3a/JHBOI0 KHIIKAMHU B KHIIEYHUK BiJKPUBAIOTHCS TOHEHbKI TpPYOOUKHM —
MaJbIIIri€Bi CyIMHU, SIKI BUKOHYIOTh BUAUTBHY (DYHKIIIIO.

Buninennss B koMax 3iHCHIOETHCS KiTbKOMa OpraHaMiu, sIKi HE CTBOPIOIOTH €JIWHOI
cuctemu. lle wManbmirieBi CyauHW, 3aJHS KHILIKA, YypaTHI KIITHHU IKUPOBOTO Tifa,
nepuKapIiadbHi KIITUHU Ta Jeski crenudiyHi yTBOpH OKpeMux TIpyn komax. OCHOBHHUMU
BUJIUTBHUMH OPTaHAMH € MAJIBIIIT1€B1 CyIUHU 1 3a/IHSI KUIIIKA, 110 PYHKI[IOHYIOTH SIK €JIMHE IILJIE.
JluxanpHa cUcTeMa KoMmax IpelCcTaBlieHa TpaxesMu. Tpaxel BiAKpWUBAIOTHCS HA30BHI KilbKOMA
napaMy JAMxanenb — CTUrM. [[Bi mapu CcTUrM po3TalloBaHi BIATOBIIHO Ha CEpPEAHbO- Ta
3aJHBOTPY/ISX; HA TEPIIUX BOCBMH CETMEHTaX YePEeBIIS JISKUTH MO Mapi CTUTM, OJIHAK KUIbKICTh
ix Moke 3MeHmryBaTHcsa. KpoBoHOCHA cucTemMa KoMax Ay)Ke peAyKoBaHa uepe3 Mailke MOBHY
BTpary remoiiMporo (yHKIIT TpaHcmopTy rasiB. Bin Hel 3aiuinaeTbcsi CIUHHA CYyIUHA,
po3TalloBaHa B MEpUKapAiaIbHOMY CHHYCI M MiBIIIEHa 3a JOIOMOIOI0 CIOJTYYHOTKaHWHHUX
TSOKIB 70 CIOUHHOI CTIHKM Tinma. 3afgHs 11 yacTMHa — cepie, nepenHs — aopra. Cepie
CKJIQJIA€ETHCS 3 paJly TOCIIIOBHUX KaMmep 1 po3TaiioBaHe B uepeBHii Tarmi. KoxkHa kamepa cepiis
Mae mapy O1YHUX OTBOPIB — OCTIiH 3 KJIallaHAMH.

IlenTpanbHa HEpBOBA CHCTEMa KOMaX, SIK 1 IHITUX WICHUCTOHOTHX, CKIIAA€THCS 3 TAPHOTO
HA/ITJIOTKOBOTO TaHTIIis, @00 TOJIOBHOTO MO3KY, HABKOJIOTJIOTKOBUX KOHEKTHB Ta YEPEBHOTO HE-
PBOBOTO JaHIIOKKA. [lepmiuii raHriiil jgaHmiokKa — MIATJIOTKOBHM — JIEKHUTh pPa3oM i3
Ha/IIJIOTKOBUM Y TOJIOBI, pemta —B TynyOi. HaarmoTkoBuil ranriiii ckiagaeTbes 3 TPbOX 37H-
TUX Pa30M TaHIIIiB: MpoTouepedpyma, neiTonepedpyma Ta TpuTolepeOpyMa.. SIK mpaBuio,
BOHM DPO3JUIBHOCTATEBl W YacTO MarOTh YITKUM cTaTeBUd AUMOpQI3M, SIKUH BHUSABISETHCS B
po3Mipax Tijia, 3a0apBIICHHI, po3Mipax BYCHKIB TOIIO. Y JESIKUX KoMax (HampHKIaJa, TOTEIIHII)
Mae Mice mapreHoreHe3. (CrareBa CHCTEMa CaMWINl CKIQNAEThCs 3 TMApH SE€YHUKIB, Tapu
AWLIETIPOBO/IIB, HEMAapHOro SHUIENpPOBOAY, MPUAATKOBUX CTAaTE€BUX 3alI03, CiM'smpuiiMaya Ta
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yacTo sineknany. CtaTeBa cucTeMa camilsl CKIIAaeThCs 3 Tapy CiM'SSHUKIB, TTapu CIM'SIPOBO/IIB,
CIM'IBUIIOPCKYBATBLHOTO KaHAITY, TPUIATKOBUX CTATEBUX 3AJI03 1 KOMYISTHBHOTO OpraHa.

XIJ1 POBOTH
3aBaanns 1. Po3rnsaytu 30BHImHIO Oyn0BY KoMmax. Ilinmucaru pucyHok.

3
5 10
PV 1 Y o n
L 1 y|
1- s
¥ 2/ 18
34 17 1% % 45 14 13

20

11 22

3aBaanus 2. Po3risHyTH, 3aMaTiOBaTH Ta IMiIHCATH TUITH BYCHKIB KOMaX.
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3aBaanHs 5. BUBUNTH TUTIM KIHI[IBOK KOMax Ta MiAMUCATH PUCYHOK.

3aBaanHsA 6. Po3risHyTH TUITM KPWJT Ta ITiIIHCATH PUCYHOK.
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3aBnannsa 8. BuBunty BHYTpilIHIO OYJIOBY KOMaXx Ta IMiIMACATH PUCYHOK.
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3aaanus 10. BuBuutu Oy0By cTaT€BOi CHCTEMH KOMax Ta MiMUCATH PUCYHOK.
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JIaGoparopna po6ota Nel5
TEMA. BOAHI KOMAXH
Tun Ynenucronori

[MTinTun Tpaxelinonuxaroui

Knac Komaxu

[Tinkmac Kpunarti
Pan OnHoneHku
[IpencraBuuk: /[soxpuira 0OHoOeHKa
Pan Kioonn
[TpencraBuuku: I naouw

I'pebnsk

Ilhaem

Boosinuii ckopnion

Panampa
Psn TBepnokputi

Marepian Ta o0gagHaHHsA: xuBi a00 (ikcoBaHi KOMaxu, py4Hi 1 INTaTHBHI JIYIH,
Mikpockonu, yamku Ilerpi, miHneTn, npenapyBajibHI TOJKH, MINETKH, MPEIMETHI Ta MOKPUBHI
CKEJIbISl, CKJISIHKH 3 BOJIOHO.

Buxinui 1ani 10 podortu.

Psaax Oanonenku. Bimomo Oym3bko 2000 BuaiB, B Ykpaini — monan 100. Lle xomaxu
Pi3HUX pO3MipiB (BiJ KUIBKOX MUTIMETpiB 0 4 - 5 cM). Tijmo iMaro BUTSATHEHE, POTOBI OpPTraHH
IPAaKTUYHO PEIYKOBaHi (IMaro He >KUBJIATHCA, OJIHAK 3/1aTHI MUTH BOJY). AHTEHH MalOTh BUIJISA]
KOPOTEHBKUX IIETHHOK; € Mapa BeJIMKHUX CKJIAJHUX O4ed Ta TpH MpocTi Biuka. Kpuna cityacri;
3a]Hs Tapa, SK IpaBWIO, MEHIIA BiJ MEpeJHbOi, IHKOJIM 30BCIM peaykoBaHa. Yepesle
BUJIOBXKEHE, Ha KIHIII HECE TTapy JOBIUX MIETHHKOMOIIOHUX IEPKIB 1 4aCTO HEMapHUH Maparepk.
Po3Butok Tumy apximeraboiii MPOXOAUTh y MPICHUX BOAONMAx; JUYMHKH Ta HIMU (Hasau)
MaloTh TpaxeiHi 340pa Ha cerMeHTrax uyepeBls. I3 HiMpu ocTaHHBOI cTaAli BUXOIUTH
CTaTeBOHE3pija KpuiaTa ocoonHa — cy0iMmaro, sika JUHS€E W TEPETBOPIOETHCS HA CTATEBO3PLITY
a3y — imaro. B YkpaiHi 3ycTpidaeTbcs ABOKPHIA OJHOJECHKA.

Boani xkionu. I'magum yacto 3ycTpidaeThesl K B CTOSYMX, TaK 1 B MOBUIBHO MPOTOYHUX
Bosax. Lle oauH 13 HalOUTBIINX BOJSHUX KIIOMIB, CUJIBHUMN 1 CIpUTHUIN Xmkak. Jlopocii rimaauiri
JIOCATAIOTh O1JIbIIe CAaHTUMETpPa B JOBXKUHY, BOJOIIOTH JOBTaCTUM BUTSATHYTHUM TIUJIOM, IO
Harajye 4oBHUK. ['pedasik n1piOHMi BogHUi Kiom. ['pebisku TpuMaroThesl B CTOSUMX abo ciabo
NOTOYHMX BojoiMax. [IoBiTps «rarHe» rpedisika JOropu, BHACHIIOK YOTO BIH YaCTO YIMJISETHCS
JI0 PI3HUX MIJIBOJHUX MPEAMETIB, YTPUMYIOUHUCH 3a JOIOMOIOI0 CEPEIHBOI MMapH HIT, 1110 MalOTh
JIOBI1 KIITMKH, y TOM 4Yac sIK 3a/JHs mapa BUKOHye ponb Becen. IlaBT ne Benukuil kion 3
IUIOCKUM OBaJBHUM TLIOM, 110 Jocsrae Maibke 1, 5 cM B nosxuny. [1naBT He TUIBKM IJ1aBae, ane
Jy’Ke 0XOue IOB3a€ 3 BOJHMX POCIHH. JKMBHUTHCS IUIABT, SK 1 iHIII BOJHI KJIOMH, BUKIIOYHO
TBAapUHHOIO TKero. PO3MHOXKY€EThCS 32 JOMTOMOT 010 SI€llb, SIK1 BiJKJIaZae B TpaBHI-4e€pBHI B cTeO1a
BOJIHUX POCIIMH, YCBEPJIIOE KOXHE SHIEe OKpeMO B TKaHUHY pociuHU. CIiu KJIaJKd BUIHO Ha
MOBEpXxHI cTeOen y BUIMILAI OBaJIbHUX pyOuukiB. BoasiHuii ckopmioH Mae He3BUYailHYy hopmy
TiJIa, CXOKOTO HAa THWJIMH JIUCTOK. 30BHI BIH TaKOX CXOKHMM Ha CKopmioHa. BiH Biggae nepeBary
BOJIOMMH 13 CTOSYOIO0 a00 TOBUIBHO MPOTOYHOIO BOJIOIO, JOCHUTH TYCTO 3apOCii BOISHUMU
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pOCIIMHAMH, Ha SKHUX Il KJION IMepeBaXxHO 1 TpuMmaerbes. IlnaBae moraHo 1 Heoxode, cepen
IHIIMX HAIIMX BOJHHUX KJIOMIB 1€ caMui cnaOkwii miuaBens. Jluxae BOASHUN CKOPITIOH
atMocdepHuM mnoBiTpsM. [Ipu 1boMy Bimirpae poib IOBTUi BiIPOCTOK, HAABHUN Y JOPOCIHX
€K3eMIUISIPIB Ha 3aITHPOMY KiHIII Tija.

Bonomipku 1€ KijbKa CBOEPIAHMX KIIOMIB, SIKI MPUCTOCYBAJIHMCS O >KUTTS Ha BOJHIH
nmoBepxHi. HalOiabIl TMOMITHMH MEIIKaHElb HaIlMX BOJAOWM — BeJIMKa BOJOMIpKa. Ii
TOPHENONOAIOHE TUIO JOcsATaE JOBXKUHU 1,7 ¢cM 1 TOKPUTO APiOHUMH BOJOCKAMHU, IO JOAAIOTh
Homy OapxaTHCTHI BUIJISIA 1 3armo0iraroTh 3MouyBaHHIO. PaHaTpa € equHuM BuaoM B €BpOIIi.
Tim0 XKOBTyBaTO-Cipe, MOJOBKEHE, MaIKe MaTM4KONoi0He, 3aBIOBXKKH 35-40 mMm. JluxanbpHa
TpyOKa Takoi X JOBXKHHH, SIK 1 TiJI0. baraTo sKyKiB TiCHO MOB'sI3aHi 3 BOJOIO SK CEPEIOBUIIEM
icHyBaHHs1. HeBiZoMi TiIBKM MOPCBHKI JKYKH, ajie 3aTe B MPICHUX 1 COJIOHYBAaTHX BOAOHMAX KYKH
€ HEeBIJ'€eMHUMH KOMIIOHEHTaMHU ¢ayHu. Bogo/100 Beqmkuii 4opHMii HAOUIBIINI 3 POIUHU
BOs10JI001B. JloBxkuHa #oro Tina 4—4,7 cMm. Tino Bonomoba sinenonionoi hopmu, 6imckydoro,
CMOJISTHO-YOPHOTO KOJIOPY 13 3€JIeHYBaTHM BiaTiHKOM. Odi po3TamioBaHi Oi1s 3aJIHBOTO Kparo
ronosu. Ha yepeBHOMY 0OIli TiNla € Kijb, SKUW MEPEXOJUTh Y TOCTpUi 1muIl. Bycuku KopoTki. 3
HUMU TIOB'SI3aHUI CBOEpIAHMN croci0 MUXaHHSA BOAOMIOOIB: KYK BHCTaBIsi€ 3 BOAM 3ITHYTI
BYCHKH, MK BOJIOCKAMH SIKMX CKYMYYe€ThCsl MOBITps. [loTiM >kyk migOupae BYCHKH, 1 HOBITps
MIOCTYIIOBO TIEPEXOJUTh HA BOJOCKM HIDKHBOTO OOKYy TpyZeid, a MOTIM MiJx Hagkpwia, Ae
po3ramoBaHi Auxanbls. JKHUBISATHCS BOJOIIOOM MEPEBAXKHO POCIMHHOIO DKEI: M’ SIKUMH
YaCTUHAMH BOJHUX POCIMH HUTYACTUMHU BOJOPOCTSAMH. [HOAI BOHM MOinaroTh ociabieHux abo
MEpPTBUX BOJISHUX TBAPHH.

IInaByHennb ob01ssMoBaHuUil Mae oBxuny Tina 3-3,4 cm. Tino 3enenyBarto - 4opHe, 3 OOKIB
o0JIsIMOBaHe >KOBTO - Oyporo cMmyxkoro. IlnaByHeup mBuAKO 1 cOpuUTHO miaBae. OCHOBHUM
3HAPSUISIM IUIABAHHS CIIY’KUTh I1apa 3a/HIX HIT, pO3IIMPEHUX Ha 3pa30K Becell 1 I'YCTO BKPUTHUX
BOJIOCKAMH, 1110 Y CYKYIHOCTI CTBOPIOE 3HAayHYy I'peOHYy mnoBepxHio. IlepenHi HOrM MiIaBYHIS
KOPOTILI 32 cepe/iHi, HUIMHU BiH 3axoruitoe ixy. I[lnaByHeup nyxe HeHaxkepiauBuid. JKuButhcs BiH
BOJISTHUMHM KOMaxaMH, padykaMH, CIIMMakaMH, a TaKOX IyrojioBkamu i pubammu. [[yxke yacto B
MPICHUX BOJOMMAaxX 3yCTpiHaroThCS BePTHAYKHU JAeHHi. L{i ManeHbki OnMCKyYl )KY4KH 3rpaiikaMu
Jy’Ke IIBUJIKO CHYIOTh IO CIOKIMHIN MOBEpPXHI BOAM, OMMCYIOYM KoJja 1 cripaii. JloBxkuHa Tija
ix nocsirae 5—7 M. LIIKipHI MOKPUBH BEPTAYOK HE 3MOUYIOTHCS 1 Ay*ke OIUILATh.

Komapi 3Bnuaiini nitaroTs mo0au3y BOJOWM, IXHI JIMYMHKH Ta JISUIEYKH JKUBYTH Y BOJII.
Camenb )KMBUTBCSI HEKTApPOM POCIHH, CaMKa KPOB'IO TEMJIOKPOBHUX TBAPHH (IOJIOBHUM YMHOM
NTaxiB) Ta JitoJei. Y npicHUX BoJOWMAaX XKHUBYTh YUCIEHHI JUUMHKU KOMapiB-IE€PryHiB, IKUX LI1e
HA3MBaIOTh KoMapaMu-A3BiHIsAMHU (poanHa Chironomidae). Ili komapi cxoxi Ha 3BHUaliHUX, alie
BIJIPI3HSIOTBCST Bl HUX OUIBIIMMHU PO3MipaMH 1 JOBIIMMH HDKKamMu. BoHHM miTaroTh HITUMU
postMH. Y THUX1 JIITHI BEUOPU POATHCA y MOBITP1 HAJl PI3HUMU IPEIMETaAMHU, TO MiIIHMAIOYUCh HaJl
HUMHU, TO OMYCKarounch. Taki poi CKIaAaoThCsl MaikKe BUKIIIOUHO 3 camIiiB. Cigaroun Ha Oy/b-
KU TpeaMeT, KOMapl BUCTABJISAIOTh BIEPE] CBOI MEPEIHI HIKKHM 1 BECh 4ac CMHMKAIOTh HUMH,
3BIIKM 1 BUHUKJIA Ha3Ba KOMapiB — jaepryHu. CaMKu IIMX KOMapiB BiAKJIAQAAIOTh SHIA Y BOIY,
OTOUYIOUM IX JparjiMcTol Mpo30poro pedoBuHOK. Dopma senp JoBracrta. 3 s€lb
BIUTYIUTIOIOTHCS. JIMUMHKY, K1 TPUYl JUHAIOTH. J[0 MepIioi JUHbKH JIMYMHKA OyBarOTh CipUMH
abo 0e30apBHUMHU, a TOTIM HaOyBaIOTh 3€JIEHYBAaTOro a00 YepPBOHOIO KOJIBOPY (BiJ PO3UMHEHOTO
y KpOBi reMorio0iny). JInuMHKY BioMi i Ha3BOO «MOTHIIsH». Lle ninHuit kopMm aiis puo.

Bba6ku (Odonata), psa XmKUx KoMax, o J00pe JiTaioTh. Benuki, 3 pyXJIuBowO rojioBoto,
BEJIMKAMH OYMMa, KOPOTKAMH MICTUHKOIIOMIOHUMH BYCHKaMH, 4 TIPO30PUMH KPUJIAMH 3 TYCTOFO
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MEPEXKEI0 JKWJIOK 1 TOJOBXCHHUM CTPYHKUM 4YepeBlieM. baOok minsiTh Ha PIBHOKPHIMX
(Zygoptera), pizHokpwinx (Anisoptera) i Anisozygoptera. Y piBHOKpWINX MEpeIHi 1 3a1H1 Kpuia
BY3bKi, Maii’ke OJTHAKOBOi ()OPMH, Yy CIIOKOi MiAHATI Bropy i MPUTHCHYTI OJUH IO OIAHOTO. Y
PI3HOKpWJIMX Kpwia pi3Hi (QOpPMOIO, y CIIOKOI pPO3CTaBJiE€HI B CTOPOHH, 3aJHS Tmapa 3
PO3LIMPEHUMH MiAcTaBaMU. JKUBIATHCS KOMaxaMmH, XBaTalOud 3J00MY HA JIbOTY. BUHUIIYIOTH
KOMapiB, MOIIOK 1 1H. IIKIJUTABUX KOMax, YAM MPUHOCATh KOPUCTh. SIS BIAKIAAAIOTh Y BOIY
a00 TKaHWHU BOJHUX POCIIUH, Pi/Ile B MOKPHIA IpYHT. JINYMHKHM PO3BUBAIOTHCS Y BOJII, TNXAIOTh
310paMu. B JMYMHOK PIBHOKPWIIMX TpaxelHi 310pa Ha XBOCTOBHUX TNPHUAATKAX, B JIMYHMHOK
PI3HOKPHIIMX — PEKTaJIbHI 350pa — Ha CTIHKAaX MPSIMOi KHIIKH, IMEPIOAUYHO 3alIOBHIOBAHOIO
Bojmoto. IleperBopeHHs HemoBHE. B IWYMHOK CHIBHO TMOJOBXKEHA HIXKHS Tyba, MOXiaHA
XanaJlbHOTO OpPraHy — MAacKd. JIMUMHKH TeX XMKaKH, KUBJIATHCS JIMIYMHKAMU BOJHHUX KOMaXx,
IHKOJIM HaIaJaroTh Ha IMMyTOJIOBKIB 1 MAJIbKIB pUO; Y CBOIO YEPTY, CIYKaTh 1KEIO s puo.
X1 POBOTHU
3aBaanns 1. Po3rissHyTH 0COOIMBOCTI OpraHizaiiii BOJIOXOKPUIIBIIEBHUX Ta MiIMTUCATH PUCYHOK.

3aBI[aHHﬂ 2. PO31"J'I$IHyTI/I KJIOIIa rjiaaviaa, Hi,[[HI/ICB.TI/I PUCYHOK Ta HA3BY JIATUHCBKOIO MOBOIO.
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3aBaanus 3. Po3rissHyTH Kitona rpediisika Ta Horo KIaaKy, MiAMUCcaTH PUCYHOK Ta Ha3BY
JATUHCHKOIO MOBOIO.

3aBaanHs 5. Po3risHyTH il BOIHUX KJIOMIB , MiJIHCAaTH PUCYHOK Ta Ha3BY JIATUHCHKOIO
MOBOIO
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3aBaanHs 6. PO3risiHYTH BOJISTHOTO JKyKa Ta HOTO JIMYUHKY, HA3BATH HOTO Ta MiAMUCATH
PUCYHOK.

3aBaanns 7. Po3risiHyTH BOJISIHOTO )KyKa Ha3BaTH MOTo0 Ta MIAMKCATH PUCYHOK.

100



3aBaanns 8. Po3risiHyTH KOMapa Ta HOro JMYMHKKA Ha3BaTH MOTO JIATUHCHKOIO MOBOIO Ta
MIMACATA PUCYHOK.

3aBaanusa 9. Po3riisiHyTH KOMapiB Ta iX JIMUYWHOK, HA3BATH iX JIATHHCHKOI MOBOIO Ta MIAMUCATH

PHUCYHOK
NG o
BIr&E Lo aumD
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3aBaannsa 10. Po3risHyTH TUYUHKE 0a00K HA3BaTH iX JIATHHCHKOI MOBOIO Ta MiAMKCATH
PUCYHOK

3aBaanns 11. Po3risnytu u 6abok Ha3BaTH iX JTaTUHCHKOIO MOBOIO Ta MiANMKUCATH PUCYHOK
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JlabopaTopna pob6ota Ne 16
TEMA. OCOBJIMBOCTI OPTAHI3AIIII MOJIFOCKIB
Tun Mourocku

Knac [InactuHuaTo3s6posi, a6o J[BoCTynKOBI

Psin [Tnactuayato3sioposi

Pan Yaionign

[IpencraBuuk he3zyoxa nebeduna
Kiac YepeBonori
Psan Jlerenesi

ITpencraBuuk Cmaskoguk ozepHuii

Marepian Ta o6gaaHaHHsA: kuBi abo ¢ikcoBaHi pakomoAiOHi, pydHi 1 IITAaTUBHI JIyIH,
Mikpockonu, yamku Ilerpi, miHneTn, mnpenapyBajbHi TOJIKH, HIMETKH, IPEAMETHI Ta MOKPUBHI
CKeJbLisl, CKIISIHKH 3 BOJIOIO.

Buxigni 1ani 10 poooru.

®D1J0reHeTHYHO MOJIOCKM — II€ TBAPUHU, SAKI MOXOATh BiJl KiTb4acTHX 4epBiB. Cepen HUX
HepeBakaroTh BOJHI (pijllie—Ha3eMH1) TBAPUHH, 1110 XapaKTEePU3YIOThCS TAKUMHU O3HAKAMU

1. 6inarepanbHO-CHMETPUYHI TBAPHHU, aJie Y YACTHHU BUAIB BiIOYIIOCS CBOEPITHE 3MIIICHHS
OpraHiB, BHACIIIOK SIKOTO T1JI0 CTAJ0 aCUMETPUYHHM.

2. Ti110 MOJIOCKIB HECETMEHTOBAHE 1 JIWIIE Y HANTPUMITUBHIIINX BUAIB 3JIMIIAIOTHCS MTEBHI
O3HAaKH CerMEeHTallii.

3. Mostocku — BTOPUHHOIIOPOKHUHHI TBApUHU 3 HEMETAMEPHUM 3aJIMIIKOBUM LIEJIOMOM Y
BUIJIAJII HABKOJOCEPIEBOI CyMKH (TepuKapAis) 1 MOPOXKHUH ToHaA. Bci mpOMiXKA MiX
OpraHaMH 3aroBHEHI CIIOJIYYHOIO TKAaHHHOIO.

4. Tino MONIOCKIB, SIK TPAaBHJIO, CKJIAAAETHCS 3 TPHOX BIJJIUIIB: TOJIOBH, TyayOa i HOTH. Y
TOJIOBOHOTHX MOJIOCKIB HOTa BHJIO3MIHIOETBCS y IIyMajiblle i JiiKy, a y JBOCTYJIKOBUX—
PENYKY€ETHCS TOJIOBA.

5. YV MONIOCKIB YTBOPIOETHCSI ILIKIPSACTA CKJIAJKa—MAaHTISI, SIKa BKpUBa€ TyilIy0, a MiX
TyayOOM 1 MaHTI€I0 3HAXOAWUTHCS MaHTIHHA MOPOXKHMHA 3 MAHTIHHUM KOMIIJIEKCOM OpIaHiB:
3s10paMu, OpraHaMy 4yTTs, OTBOPAMH 3a/IHbO{ KMIIKH, HUPOK, CTaTEBOTO arnapary.

6. Y OUIBLIOCTI MOJIFOCKIB Ha CIIMHHOMY OOLll € 3aXMCHa Yepernamika: CyLIbHa, piame—
JIBOCTYJIKOBa, a00 CKJIaJIeHa 3 KIJIbKOX MJIaCTUHOK.

7. XapaKkTepHOIO 03HAKOIO OUIBIIIOCTI MOJIFOCKIB € HasIBHICTD Y TJIOTII TEPKH, a00 palyIin.

8. KpoBoHOCHA cucTeMa y MOJIIOCKIB He3aMKHeHa. [1yabCcylounM opraHoMm € ceplie, yTBOpeHe
[IUTYHOYKOM 1 JIBOMA TIePEeACEPISIMH.

9. Opranamu 1UXaHHS € IEPEBAKHO MEPBUHHI 3510pa — KTEH11].

10. Opranamu BHJUIEHHS € HUPKHM — BHMJO3MIHEH1 LEIOMOAYKTH, 3'€/JHaAHI BHYTPIIIHIMHU
KIHIIMH 3 HaBKOJIOCEPIEBOIO CYMKOIO.

11. HepBoBa cucrema y HalWNpuUMITHBHIIIUX (OPM CKIAJAETHCI 3 HABKOJOTIIOTKOBOTO
KUIBISL 1 YOTUPHOX MO3JOBXHIX CTOBOYpIB; y BHIIUMX ()OpPM B pPe3ysbTaTi KOHIEHTPYBAaHHS
HEPBOBUX KJIITHH (POPMYETHCS KiJIbKa Map TaHTJII1B.

12. PO3BUTOK MOJIOCKIB Haraaye pO3BUTOK 0araTOIIETHHKOBUX YEpPBUB. Y HIKYUX (HOopM
M'IKYHIB 3 SISl BUXOAUTH JHWYMHKA Tpoxodopa, y pelmTd — BHI03MIHEHAa TpoxodopHa
JUYUHKA — BEJIrep.
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Knac Inacrunuaro3séposi, a6o JIBoctyakoBi — Lamellibranchia, abo Bivalvia. Knac
o0'ennye Omu3zbko 20000 BUAIB MOPCHKHX 1 NPICHOBOAHUX MOJIIOCKIB 3 JIBOCTYJIKOBOIO
Yepernanikow, 10 BKPUBAE TiIO 3 000X OOKiB. XapakTepHOIO OCOOIMBICTIO IIMX M'SKYHIB €
PEAYKIliS TOJOBH, y OLIBIIOCTI BHIIB € Mapa KTCHHIIB MEPETBOPEHUX B IUIACTHHYACTI 3s0pa.
Ti710 MOJIFOCKIB BHJIOBXKEHE, CIUTIONICHE 3 OOKIB 1 OlnmarepaibHO-cuMeTpuuHe. Ha mepeaHbromy
KiHIIl TylyOa po3TamoBaHuii poT. Hora y IBOCTYIKOBHX CIUTIONIEHA 3 OOKIB 1 3arocTpeHa 3
BIJIBHOT'O Kparo, YTBOPIOIOYHM Kilb. BoHa mpucTocoBaHa 1O pUTTS IPYHTY, HIXK 10 IEpECyBaHHS.
Tino BKpUTE MAHTI€I0, sIKa 3BUCAE 3 OOKIB, YTBOPIOIOUH JBI MaHTIHHI CKJIAIKUA. MiX CKIIaKaMu 1
TIJIOM 3HAXOJMTHCSA MaHTI{HA MOPOXKHWHA 3 MAHTIHHUM KOMIUIEKCOM OpraHiB. I[HKoiM MaHTis
PO3pOCTAETHCS HA MEPETHBOMY KiHIN; 3 HET MOXKYTh (POPMYBATHUCS HEBEIHKI IIyNANbLs 1 HABITh
oui. Yacto kpai MaHTii 3pOCTalOThCS, YTBOPIOIOUU NpU LbOMY 2-4 cudonu. Tino MOIIOCKIB
MIPUKPUBAETHCS BOMA CTYJKaMH, SIKI HAa CIIMHHOMY OoIll 3'€JHaHI MK COOOIO JIIraMEHTOM 1
3aMKkoM. KokHa CTynka yTBOpeHa TpbOMa IIapaMH: 30BHIIIHIM OpPraHiuHUM (KOHX1OJIHOBHM),
CEepelHIM TPU3MATHYHUM, a00 TOPIEISHOBHM, 1 BHYTPIIIHIM TnepaaMmyTpoBuM. CTynku
Yyepernauiky 3aKpUBalOThCS 3aBJSKU M'A3aM-3aMuKayaM. TpaBHa cucTeMa IOYMHAETHCS POTOM,
pO3TaIIOBaHUM Ha TIEPEIHBLOMY KIHIII TLJIa HaJl OCHOBOIO HOTrHM. HaBKoIO poTa € 2 mapu JTOBrUX
pOTOBHX Jonared 3 Bilikamu. YUepe3 peayKIio TOJOBH Yy MOJIOCKIB BiACYTHS TJIOTKA, TEpPKa,
IIEJIeTIN 1 CTMHHI 3a71031. POT BiIKpUBA€THCSI B KOPOTKHUI CTPABOXiI, Al i€ MITYHOK 1 cepeHs
KAIIKa. B 3anHI0 YacTMHY NIIyHKa BIJIKPUBAETHCA OTBIp MIMIKONOAIOHOTO BHUPOCTY, B
MOPOXKHHHI SKOTO (pOpMyeThCsl KpucTalliyHe credernbiie. HaBkoo nuryHka po3TanioBaHa rnapHa
IeYiHKa, IPOTOKH K01 BIAJAIOTh y HUIYHOK, CEPEIHs K BIAraly)KyeTbCs BiJ IUTyHKAa B OCHOBY
HOTH, POOUTH KiIbKa BUTHHIB 1 MO CIMHHOMY, OOIl Tyay0a MPOXOIUTh 10 3aJHBOTO KIHIIA,
IPOHM3YIOUH NIPH [IbOMY LIUTYHOUOK ceplisl. HepBoBa cuctema CKialaeTbes 3 TPhOX Map raHriiiB
(uepeOporuieBpaIbHUX, IeJadbHUX, BiCIIEpONapieTAIbHUX), 3'€AHAHUX MK COOOK JOBIHMMH
KoHekTHBaMu. OpraHu 4yTTiB po3BUHEHI Ci1a0Kko. binst ocHOBH 3510ep po3ramioBaHi ocdpaii, a
MOPSITT 13 TIeTATbHUMU TaHTIIISIMA — J[BI CTATOIUCTH.

Opranu nuxaHHs NpeAcTaBiIeH] MOAUQIKALISIMU TUIIOBUX KTeHU1A1B. KpoBoHOCHA cucTeMa
HE3aMKHEHa, Ceplie pOo3TalloBaHE Ha CIMHHOMY OOLl TijJa B HAaBKOJOCEpLEBIH cymill
(mepukapaii); CKIaJaeThes 31 HUTYHOUKA 1 JBOX Mepencep/b; BiJl HUTYHOYKA BiAralyXKyKHOThCS
nepeaHs 1 3aaHA aopTu. IlepenHst aopTa TATHETbCs BIEpEl, >KUBISYM apTepiajibHOIO KPOB'tO
BHYTpIIIHI OpraHd, HOTM 1 MEpelHI0 YacTUHY MaHTii. 3aJHs aopra clIpsiMOBaHa Ha3aj i
po3'eHYy€TbCS Ha JABI MaHTIiHMHI aprepii. BeHo3Ha KpoB 30upaeThcst B JIaKyHax, y 3s10pOBUX
HUTKaX OKUCIIOETHCA 1 TIO 350pOBiM MPUHOCHIN CyIWHI TOTpaIvisie A0 nepencepas. BuminpHa
CHCTEMa CKJIAJA€ThCs 3 Mapyd HUPOK, PO3TAIIOBAHMX Yy 3aJIHIM TMOJIOBHHI Tijla 3 OOKIB 1 TiJ
kuimkoro. OJHMM KIHLIEM HHUPKHM BIJIKPUBAIOTHCS B MEpUKapid, IHIIUM — Yy MAaHTIHHY
NOpOKHUHY. [11acTHHYaTO390pOBI € MepeBaXKHO PO3UILHOCTATEBUMH ICTOTaMH, CTaTEB1 3aJ103U
y HHMX MapHi 1 3aJIAratoTh y MepeJHbOMY BiAIUT Tys1y0a, 3aX0/s19d B OCHOBY HOTH. Y O1JbIIOCTI
MOJIIOCKIB I[bOTO KJIacy € CreliajbHl SHIEeNnpoBOAM Ta CIM'AIPOBOJIM, IO BIIKPUBAIOTHCS
HA30BHI 3 OOKIB OCHOBM HOTH. 3alUTifHEHHsS 37eOUTbIIoro 3o0BHIMIHE. J[poOneHHs sl
cripanbHe. Y TBOPIOETHCS JIMYMHKA Tpoxodopa, sika B pe3ysbTaTi psay 3MiH NepeTBOPIOETHCS HA
napycHuk (Bemirep). Benirep mae mapyc, TIM'sHY IUIACTMHKY 3 KUTHILEIO BiflOK, JBOCTYJIKOBY
yepemnamiky, 3a4aToK HOTH, MaHTIiI0, TaHIJii HEpPBOBOi CHUCTEMH, NIIYHOK, MEYIHKY TOLIO.
Opranamu BuaineHHs € Takoxk mportoHedpumil. Kmac [lmacTuHYaTO3S0pOBHX MOJIOCKIB
ob0'emnye 3  Haapsau: IlepBurHO3s0poBi -  Protobranchia, IlnactuHuaTo3s10pOBi—
Eulamellibranchia, ITepetunyacto3soposi — Septibranchia.
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YepeBOHOTi MOJIIOCKU — TBapUHHU, TIJIO SKUX BUPA3HO MOJIISETHCSA HA TOJOBY, TyJayO 1 HOTY.
XapakTepHOIO 0COOIMBICTIO BCIX UEPEBOHOTHX € aCUMETPUYHICTh OYJI0BH, SIKA BUSBIISETHCS, 110~
nepuie, B peAyKIlii MpaBuX OpraHiB MaHTIHHOTO KOMIIEKCY 1 TIOCHUJICHOMY PO3BHTKY OpPraHiB Ha
JiBoMy OOIi; MO-Ipyre, y TOMY, IIO TyayOOBHH MIIIOK 3aKpydyeThCsl CHIpajabHO (L€ YITKO
BUpaXaeThes y hopMi,- uepenamku). Tiso y OUIBIIOCTI YePEeBOHOTUX MOJIIOCKIB BUJIOBXKEHE 1 Ha
CIIMHHOMY OOIli OITyKJie, Ha TOJIOBI po3TamoBaHl poT, 1-2 mapu mrymanenps i oui. Hora —
MYCKYJIMCTHI YePEBHUM BUPICT 3 TUIOCKOKO MiAONIBOIO. Y OUIBIIOCTI BHIIB TYJ1y0 HaBHCA€E HaJ
HOTOI0 Y BWIJIAMI OUIBII-MEHIN CHipaJibHI 3akpydeHoro Mimka. Ha Tymy0i yTBOprO€ThCS
MaHTIHHA CKJIaJKa, MiJ KO PO3TalllOBaHa MaHTIHHA MOPOXXKHUHA 3 MAHTIMHUM KOMIUIEKCOM
opraniB. Tila MOJIOCKa MOXE€ IITKOM ab0 YacCTKOBO BTSTYBATHCS Yy CIHIPATBHO 3aKPY4CHY
yepenamky. Y JesKUX BUAIB Yeperalika Mae BUIJIL BETMKOT0 KOBIayka abo pelyKyBajacs 10
OKpEMHUX BaIHJIKOBHMX YAaCTHHOK Y MOKpHBax (CIMMaku). TpaBHA cuCTEMa MOYHHAETHCS POTOM
HA HIDKHBOMY OOIll MEPeIHbOTO KIiHIM TOJOBU. [ JIOTKa MICTUTH SI3UK, BKPUTUH KYTHKYJIOHO 1
MONIEPEUYHUMH psiamMu 3yOmiB (paayia). B IIOTKy BiIKpHUBAIOTBCS CIWHHI 3aJI03U. 33 HUMU
PO3TalIOBAaHUM CTPAaBOXiJ, SIKUH Y AEIKMX MOJIIOCKIB YTBOPIOE po3IIUpeHHs — 300. [lepenHiii
KIHEIb Cepe/lHbOl KUILIKU YTBOPIOE MIIIKOMOAIOHE PO3IIMPEHHS — IUIYHOK, B SKHH BIAAalOTh
IOPOTOKM MNEYIHKU. 3a IUIYHKOM IIOYMHAEThCS TOHKA KHIIKA, siIka pOOUTH JeKijbKa IeTelb,
MOBEPTAETHCS BIIEPE]T 1 TIEPEXOUTH Y 3aHIO KHIIKY, 10 3aKIHIYETHCS BiIX1THUKOM. BUIBIIICTH
YepEBOHOTUX JIUXAIOTh 3510pamMu. Y Ha3eMHHUX MOJIIOCKIB 350€p HEMae, 3aMiCTh HUX YTBOPUIIHCS
JIeTeHi.

VY 3B'SI3Ky 3 aCHMETpi€l0 Tijla y YepEeBOHOTUX BIAOYIHCS 3MIHH CEPI, IO BUPAKAIOTHCA Y
MOCTYMOBIH aTpodii mpaBoro nepeacepas. Y 6araTb0X BHIB IIpaBe MepeAcepAs LIIKOM 3HUKAE.
Cepue po3TaiioBaHe Hajl 33 IHbOIO KUIIKOIO 1 OTOUEHe: IepuKapaieM. Bia nutyHouka BiX0AUTh
aopTa, siKa MOAUIAETbCS Ha JIBa CTOBOYpHU: TOJIOBHY a0PTY M a0opTy, 1110 HECe KPOB JI0 BHYTPIIIHIX
opraniB. Beno3na kpoB 30upaeThcsi B JakyHax. KpoB mnepeBakHO 0e30apBHAa 1 MICTHUTH
aMeOOLIUTH.

HepBoBa cucrtema 4epeBOHOrMX yTBOpEHa I'ThbMa MapaMu HEPBOBMX TaHIIIIB (LiepeOpaibHUX,
NeAaNbHUX, IUIEBPAIbHUX BICHEPAIbHUX 1 MapleTAlbHUX), 3'€IHaHUX KOMICypamMu. Y IesKHUX
MOJIFOCKIB KUIBKICTh TaHTJIli MO)ke 30uiblryBatucs A0 7 (abo 3meHmryBatucs Ao 3). OyHKHil
OprasiB JOTUKY BUKOHYIOTH TOJIOBHI IyHajblid, Kpai MaHTii Tomo; OpranaMu XiMIYHOTO YyTTS
€ oc(panii Ta mepenHs mapa roJoBHMX uiynanenb. OpraHaMu piBHOBarW € mapa CTaTOLMCTIB.
Opranamu 30py € o4l pi3HOI CKJIaJHOCTI. BuninbpHa cucTemMa CKIaaeTbes 3 Mapu HUPOK, Cepel
SKMX 30epiraeThbcs auile ogHa JiBa. Cepes 4epeBOHOIMX MOJIOCKIB € SIK PO3/IUIBHOCTATEBI, TaK 1
repmadpoauTHi Buau. CtareBa 3a103a 3aBxk/14 oJHa. Y repMadpoauTHux Gopm repmadpoauTHa
3aj103a MPOJYKYe 1 CIIepMaTo30iau, 1 sifus. 3aragpHa repMadpoauTHa MPOTOKA MOCTYIOBO
PO3LIMPIOETHCS 1 PO3MATAeTbes Ha SHIENpPOBL] 1 CIM'ANpoBiA. SHIEnpoBi]] PO3IIMPIOETHCS B
MaTKy, SIka BIAKPHMBA€TbCA Yy cTaTeBy Kjoaky. CiM'SIIpoBOJA BIAKPUBAETHCS HA30BHI MOOIU3Y
nepeaHboro KiHug Tia. Kpim toro, € 1 KonyasTUBHUMN OpraH.

Kaac rosioBonorux o6'equye 6:1m3pk0 700 MOPChKUX BETMKUX MOJIOCKIB, SIKi BUIBHO IJIaBAlOTh,
pijiie MoB3al0Th 1 BEAYTh MEPEBAKHO XMKHH cr1ociO *)UTTa. Tino iX 6iaTepabHO CUMETpUYHE
3 BUpa3HMM IOIOM Ha roioBy i Tyny0. Hora meperBopena Ha mrynanblisg, abo pyku, apyra
YacTHHA HOTM YTBOPIOE JIIKKY, 110 PO3TAIllOBaHAa HAa YepeBHOMY OOIli, OiJi1 BXOJy B MaHTIHHY
nopokHUHHI: Ha rosioBi po3Mimienuit poi; otoueHuit 8-10 mymanblsMu, a TakKoX mapa BEJIUKUX
oueir. Tyny0O 3yciOid BKpUTHI MaHTIEIO, siIka Ha 4YEepEeBHOMY OOIll BiJIOKpeMJieHa Bij TyiryOa
MaHTIHOIO MOPOKHUHOIO 3 MAaHTIMHUM KOMIUIEKCOM OpraHiB: BiIXIJHHUKOM, CTaT€BUMH 1
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HUPKOBUMH OTBOpPAaMH, KTEHimisiMu. Uepemnaiika mepeBaXHO peAyKoBaHa 1 Jo0pe po3BHUHEHA
nuiie y HaitnaBHimmx ¢opm (kopadiauk—Nautilus). Y pemrru BuaiB BoHa 30eperiacsi y BUTIISIII
IUTACTHHKH 1] TOKPUBAMHU Ha CIUMHHOMY 001 Tyny6a. KpiM 30BHIIIHBOTO CKENeTa, y TOJI0BO-
HOTHX MOJIOCKIB € OCOOJMBUI BHYTPINIHIA CKEJET Yy BHIJISAI XPSIIIOBOI KarCyJdd HaBKOJIO
HEPBOBUX TaHIJIiB, OYel 1 CTAaTOIMCTIB, a TAaKOXX OIMOPHHX XPSAIIIB Yy 3allOHKaX, B OCHOBI
nryrnanielb, BcepearHi IaBiiB. TpaBHa cucTeMa MOYUHAETHCS POTOM, IO BElle B MYCKYJIHCTY
[JIOTKY, B SIKii 3HaxXoAuTbcs S3UK 3 Tepkoro. Croau BhajgaroTh 1-2 mapu CIMHHUX 3aJ103.
CrpaBoxiJ nIepexouTh Y MyCKYJTUCTHI IUTYHOK, Ky BIAJAAI0Th MPOTOKH JBOJIOTIATEBOI, Pialie
MPOCTOi MEYiHKU. Y 3aJIHIO0 KHIIKY, Mepe BIIX1THUKOM, BIAJAa€ MPOTOKA YOPHMILHOTO MIIIKA.
HepsoBa cuctemMa y TOIOBOHOTHX — HaiiCKJIaHilIa cepej| yciX MomtockiB. Ii ranrmii Bemuki it
YTBOPIOIOTH 3arajibHy HAaBKOJIOTJIOTKOBY HEPBOBY Macy. MojKHA BHIUIMTH KiJdbKa TaHTJIIIB:
napHui niepedpanbHul, BicepalbHUN 1 HEMAPHUH MeIaIbHUAM, III0 PO3Iaa€ThCs Ha 1Ba HEPBOBI
BY3JIM — TaHJIH IIynanenb 1 TaHriii jgiiiku. Big 3a4Hp0T0 BiIiTy TaHTIII03HOT MacH BiIXOIATh
JIBa BEJIMKI MaHTIWHI HEPBH, IO YTBOPIOIOTH Ha BHYTPIIIHINA MOBEpXHI MaHTII J1Ba BEIUKHX
31pYacTUX TaHril.

X1 POBOTH
3apaanns 1. Po3rnsHyTH Ha BOJIOTOMY MaTepiaii Ta HAJTMBHUX Mperaparax 30BHIIIHIO OyI0BY
Modrocka. [lignucaTu pucyHoK.

f!
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3aBnanHa 2. Ha BojoroMy MaTepialii Ta HAJIMBHUX IIpenaparax po3IJISIHYTH BHYTPIIIHIO Oy0BY
ModrockiB. [linmucaru pucyHoK.
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3aBaanus 3. Po3risiHyTH Oy10BY MOJIOCKA Ha MOMEPEYHOMY pO3pi3i Ta MiANMHUCATH PUCYHOK.
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3aBnanus 4. Po3riissHyTH OpraHu AMXaHHs Ta KpOBOOOITY BUHOTPAIHOTO CIIMMAKA.

3aBaanns 5. Posrisgnytu Oyn0BY BUAUTEHOT CHCTEMHU BUHOTPAIHOTO CIMMaKa Ta IMiINuCcaTh
PHUCYHOK.
&
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3aBaanns 6. Po3risHyTH Oy/0BY TpaBHOI Ta CTATEBOI CHCTEMH BUHOTPATHOTO CIIMMaKa Ta
MiIMICaTH PUCYHOK.
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3aBaanHsa 9. BuzHaunTu npicCHOBOAHUX MOJIOCKIB Ta MiAMUCATH X YKPaiHChKI Ta JaTHHCHKI
Ha3BU

JIaGoparopna po6ota Nel7
TEMA. OCOBJHUBOCTI OPTAHI3AILII TOJKOIIKIPUX
Tun I'onkomkipi

[MigTun Eneyrepo3soi
Kiiac Mopcbki 3ipku

IIpencraBuuku: Mopcwvka 3ipka

[MigTun Crebenbuesi, ado [Ipukpirieni

Knac Mopcbki nimii

Psn Komatymiau

IIpencraBuuk: Mopcoka ninisa
ITixrun Exinosol

Knac I'onotypii

Psin TinsicronrymaneiieBi

[TpencraBuuk: I onomypis

Marepian Ta obnagHaHHA: (IKCOBaHI Ta BUCYIIEHI TOJKOILIKIpi, Py4HI 1 IITaTUBHI JIYIH,
MikpockonH, yamku Iletpi, miHneTn, npenapyBajibHI FOJKH, MINETKH, MPEIMETHI Ta NOKPUBHI
CKeJbLIf, CKISIHKH 3 BOJIOIO.
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Buxigni 1ani 10 poooru.

Tun Tonkomkipux o0'ennye 6mu3pko 5000 BUAIB MOPCHKHMX [TOHHUX TBAapuH, MEPEBaXKHO
PYXJIMBUX, piAlIe—TIpPHUKPIIICHUX A0 JHA 3a JAONOMOroro credenbls. IlpeacraBHuku Tumy
[onkomKipux XapakTepu3yIOThCs TakuMu o3Hakamu: 1. Tino mux icTOT Mae paianbHy
I'SITUIIPOMEHEBY CUMETPiI0, X04a ixHi npenku Oynu OiaTepaibHi CAMETPUYHUMHU.2. Y MIKYPHUX
nokpuBax ['OJKOIIKIpI MalOTh CKEJET 13 BAIHIKOBUX IJIACTHHOK, rOJYacTi BUPOCTH, BEPIIUHU
SKUX BHUXOJSTh Ha MOBEpXHIO TuUTAa. 3. ['OoJNKOMmIKIpi — IEIOMIYHI TBApHHH, IPHYOMY IIEIOM
Iru(depeHIIFOEThCS Ha P CUCTEM, BTOMY YHCII i amMOynakpanbHy cuctemy. 4. ¥V Tonkomkipux
€ KpOBOHOCHA CHCTEMa; OpraHu JUXaHHS PO3BHHEHI Cc1a0K0 a0 BIJCYTHI; CICIAIbBHUX OpPraHiB
BUJIUICHHS HeMae. 5. HepBoBa cucTeMa MpUMITHBHA 1 YaCTKOBO 3QJIATa€ y MIKIPHOMY TIOKpPHUBI. 6.
[onkomikipi po3aibHOCTaTEBl, ApPOOJIEHHS sA€lb panaianbHe. 7. Po3BUTOK BinOyBaeThes 3
MeTaMOp(030M: MPOMDKHOIO CTAAIEI0 € JTMYMHKA AUIIeBpyaa. Tum ['ONKOmKIipux MOaUIA€THCS
Ha aBa migrunu: Ilembmaro3oi 1 Enmeyreposoi. Jlo mepmioro miATHITY HaleXaTh IMEPEBAKHO
BHUKOTIHI KJIACH 1 OJIMH Cy4acHUH Kitac Mopceki jiimii. Jlo apyroro miaruiy HajmexaTh 4 cydacHi
kiacu: Mopcbki 3ipku, Odiypu, Mopcereki Dkaku, ['onotypii. Jlo 11boro miaTUny TakoX HaJIeKUTh
BuMepnuii kinac Odionucru.

Kaac mMopcebki 3ipkn 00'enqnye nmonan 1700 BUAIB PyXJIMBUX XWXKUX TBapHH, IO >KUBYTh
Hapi3HUX MIMOWHAX Y MOPCHKIN BOJI 3 KOHIIEHTpaliewo conei He meHire 30%. Tino MopchKux
31pOK Haraaye Mm'sTUIPOMEHEBY 31pKY, B SKOi PO3PI3HAIOTH HEHTPAILHUHI TUCK 1 I'SITh IPOMEHIB.
VY neskux BUAIB KUIBKICTH NPOMEHIB Moke Oytu Oinmpmoro (Bim 6 no 30). B Tim 3ipok
pPO3pI3HAIOTH JIiHII, MO WIyTh BiJ IEHTPa 10 KIHIS MPOMEHIB—paaiycu, 1 JiHii, 0
3aKIHYYIOTBCS Ha Kpalo JAHMCKa MDK CYCIIHIMH NPOMEHSIMH — iHTeppadiycu. Tijgo 3ipok
crutoleHe. B neHTpi, Ha opaibHOMY 00111 3HAXOJUTHCS POT, @ HA MPOTHIICKHOMY, a00paTbHOMY
Oboui — BigxigHuK. llepecyBaroThCsi 3ipKM 32 JIONOMOIOK aMOYIakpalbHUX HIXKOK,
pO3TallIOBaHUX Ha JHI amMOymnakpaabHOi 00po3HHU. L[enoM roJKOmKIpUX CKIaJa€eThCs 3 KUTBKOX
IUISTHOK, YTBOPIOIOYM KIUIbKa TMOPOXXKHUHHUX CHUCTEM. Y MiIMIKIpHIA CHOMy4YHIH TKaHUHI
PO3BUBAETHCS BAaNHAKOBHI CKeJeT. Y KOXHOMY TIPOMEHI € JBa psSAu aMOyJIaKpalbHUX
MJIACTUHOK, 3'€THAHUX MK COOO0IO0 MOMapHO 3a J0MOMOTOI0 M'si31B. BiJl CKeeTHUX TIIaCTHHOK Ha
MOBEPXHIO TiJIa BUXO/AATH IIUIH, TOJKH TOIO0. KpiM HUX, MOKYTh TaKOX YTBOPIOBATHUCS PYXJIUBI
neauuensapii. TpaBHa cUCTEMa MOYMHAETHCS POTOM Ha OpaJIbHIA CTOPOHI, SIKUH OTOYEHUN
M'SIKOIO0 KUTBLEMON10HOI0 Ty0010. POT KOPOTKUM CTPaBOXOAOM 3'€IHYETHCS 3 MIIIKOMOAIOHUM
HNUTYHKOM. BiJl HuTyHKa B IETOMH MPOMEHIB BIATANYXYIOThCA M'Th Map JOBTUX KaHAIB 3
OOKOBMMH BUPOCTAMU—TIICYIHKOBUMHU MIIIKaMH.

HepBoBa cuctema mnpuMiTHBHA 1 3aisirae NEpeBa)XHO B IMOBEpXHeBOMY emitenii. ['oyioBHa,
YacTMHA HEPBOBOI CUCTEMH CKJIAJA€ThCS 3 HABKOJOPOTOBOTO HEPBOBOIO KIJBIA 1 M'STH map
padiaJibHUX HEPBIB, 1110 3aJAraloTh Ha JHI aMOynakpayibHOi 60po3HH. KpiM 11i€1 eKTOHEBpaIbHOI
(opanbHOT) HEPBOBO1 CUCTEMH, y 31POK € JIB1 IITMOOKI—TINMOHEBpaibHa 1 abopaibHa — HEPBOBI
cuctemu. Opranamu 4yTTiB € amMOylakpaibHI HIKKHM, a TaKOX I'ATh KOPOTKHX IyNajenp Ha
KIHIIX TpoMeHiB. binsg ocHOBM miymamens € 1o ogHoMy Biuky. IlepuremansHa, abo
IICeB/IoreMalibHa CHCTEMa CKJIQJA€ThCsl 3 HABKOJOPOTOBOIO Ta paAiajJbHUX KaHAIIB, IO
BIJITATY)KYIOTbCSI B CTIHKM amOynakpaldbHUX HiXOK. KpoBoHOcHa cuctema moOyJqoBaHa 3a
IPOMEHEBUM THUIIOM. BiJ OpanbHOro KiJbId 10 MPOMEHIB BIIXOAATH pajdiajibHI KPOBOHOCHI
JIAKyHH, pO3TAIlIOBaH1 B EPEropoJIKax MepureMaibHUX KaHalliB, 1 OCbOBUH OpraH, sIKHi MpsiMye
1o abopanbHOro 60Ky Tisa. /[o KPOBOHOCHOI CHCTEMHU HaJIeKUTh 1 MepUKapiil; HOro mynbcaris
3YMOBJIIO€ TIPOIITOBXYBAaHHS PIAMHM B KPOBOHOCHHX JIAaKyHaX OCHOBOTO opraHa. J[MxaroTh
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MOPCBHKI 31pKH 3a IOMOMOT00 MIKIpHUX 350ep. Kucens kpi3b MIKIpy HAIXOIUTh 0€3M0CEPETHRO B
LEJIOMIYHY PiTUHY.

AMOynakpaJbHa CHUCTEMa MOYUHAETHCS MAAPEIOPOBOIO IIACTHHKOIO, KA MPSIMYE B aMIyny 1
Ty B KaM'sSHUCTUU KaHall, OpaJbHUN KiHEIhb SKOTO 3B'SI3aHUN 3 HABKOJIOPOTOBHM KiJIBIIEBUM
KaHasioM. Bin kinmereBoro kaHanmy OepyTh MouaTOK amOynakpaibHI pajianbHiI KaHAIW, II0
MPOXOAATh JI0 KIHIA KOXXKHOTO TMPOMEHS MO JHY amOyJakpadbHUX OOpO3eHOK. YOIk BiI
pamiabHUX KaHAIIB BIAXOMSATh YHMCICHHI BIATATY>KCHHsI, SIKI MPOXOJATh 4Yepe3 OTBOPH MK
aMOyJIaKpaJIbHUMH TUTACTUHKAMHU 1 3’€IHYIOThCS 3 aMOyJaKpaJbHUMH HIDKKaMHU. BimbliicTs
MOPCBHKHX 3IpOK pO3iIbHOCTAaTeBl. ['OHajM po3TalIoOBaHi IMOMApHO B KOXHOMY IIPOMEHI Yy
BUDJISANII TPOH. Big KOXHOI TOHagM BiIXOMUTH CaMOCTiIfHA TPOTOKA, SKAa BiJIKPUBAETHCS B
iHTeppaniyci. KimbkicTh BigknageHux senp Moxke pocsratd 200 MinbHOHIB. 3arutiTHEHHS
30BHIIITHE.

Tino MopchKol JILTiT CKIa1a€ThCS 3 HEBEIMKOTO KEJIMXOMOAIOHOTO TYiTy0a, Bijl SIKOTO BIIXO/SATh
M'ATh JOBIMX IPOMEHIB, IO YK€ Taly3saThCsA Ol OCHOBH. Y MOPCBHKHX JIUTH 100pe
PO3BMHEHHMI CKeNeT y BUIMISAI BamHIKOBUX IUIacTUHOK. Jlo cyOcTpary TBapuHuU
MPUKPIILTIOIOTHCS 32 JOMIOMOTOI0 KIHIIEBOTO WIIEHHWKA CTEOeNblls, SKUW PO3LIUPIOETHCA 1
YTBOPIOE TIUCK 13 TayKaMH, KOPIHISIMH YU PYXJIMBHUMH BycHMKaMu — nupycamu. [Ipomeni
MOPCBHKHUX JIJIIH MalTh A00Ope pPO3BUHEHHUU CKEJIET, YTBOPCHHUH OKPEMHMH IMIIIHIAPUIHUMHU
YWICHUKAMH — XPEOISIMHU, pyXOMO 3'€THAHUMU eITACTUIHUMH TSKAMH Ta M'SI30BHMH BOJIOKHAMH.
Llenmom mepeBakHO TyO4YacThH, a BIIbHI AUISHKY PO3TAIIOBaHI MOOIM3Y OpaIbHOTO OOKY Tina, B
NPOMEHAX Ta B HIDKHIM YacTHHI Kenmuxa Oulsd LEHTPaNbHOI IUIACTUHKH, A€ IeJIOMiYHa
MOPO’KHUHA TOAUIAETHCS MEPEeTHHKAMHU Ha IM'ATh KaMep 1 TOMY Ha3UBAETHCS M'ATUKAMEPHUM
OpTraHoOM.

AMOynakpalibHa CUCTEMA CKJIa/Ia€ThCS 3 HABTOJIOPOTOBOIO KiJIbLIA Ta M'ATH paialbHUX KaHAIIB,
10 PO3POCTAIOTHCA Y HAMPSIMKY MPOMEHEBUX PO3Trally’KeHb. BiJ KiIbIIEBOT0 KaHANy BiIXOIUTh
Bix 5 mo 150 xaMm'ssHUCTHX KaHajiB. MaapenopoBoi IJIaCTUHKH HEMae, ii 3aMiHsS€ BCS OpajibHA
CTOpPOHA, TIPOHU3aHa TaK 3BAaHUMH BOISHUMH MOpaMu. TpaBHA cHCTEMa MOYMHAETHCS POTOM Ha
HEeHTpaTbHOMY JHUCKY. POT 3'egHyeTbcs 31 cTpaBoxogom, skuii IlepexomuTs y moBruit
EHTOJepMaJbHUN KulleyHUuK. Kumka poOWTh KUIbKa-TeTelnb 1 BIJIKPUBAETHCS AaHAJIbHUM
OTBOPOM Ha OJHOMY 3 I1HTeppaniyciB. IlepuremanbHa cucTeMa HEJIOPO3BHHEHA: BOHA
CKIIQIA€ThCS 13 M'SIThOX TOHKHUX pajiajJbHUX KaHANIB, IO TATHYTHCS B3J0BXK IPOMEHIB IiJ
paiianbHUMU KaHaJlaMU aMOyJakpallbHOT CHUCTEMHU 1 3aKiHUYIOThCs ciino. KpoBoHOCHA crucTemMa
CKJIQ/IA€THCS 3 HABKOJIOPOTOBOTO TJIETHBA JAKyH, SIKi MEPEXOASTh B JJAKYHU CTIHOK KHIIIEYHHKA
Ta OCHOBOTO IIEJIOMIYHOTO CHHYyca. BiJl HAaBKOJIOPOTOBOTO KiNbIlsA BIAXOASATh TAKOXK padialibHI
JAKyHU, 110 MICTATHCS B CTIHKAaX IMPOMEHEBUX TSDKIB Ta MiHYJ. J[MXaroThb MOPCBHKI JIUIIT uepe3
BUIBHI BIJ CKeJleTy JUISIHKM IIKIpH Ta aMOynakpalibHl Inynanelsg. HepBoBa cucrema
XapaKTepU3yeThcss BUCOKMM PO3BUTKOM aIliKaJIbHOT YaCTHHH, SIKA CKJIATAETHCS 3 IIEHTPATBHOT
HEPBOBOI KallCyJu BCEpeIUHI M'ATH- KaMEpPHOI'O0 OpraHa Ta M'ATH pajJiajlbHUX HEPBIB, IO
MPOHU3YIOTh BC1 YIEHWKH TPOMEHIB Ta MiHYyIHU. EKTOHEBpallbHa YacTHHA HEPBOBOI CHCTEMHU
CKJIQIA€ThCSL 3 HABKOJIOTJIOTKOBOTO KIJIBIIEBOTO Ta M'ATHOX pPaialbHUX HEPBOBUX TSIKIB, IO
MPOCTATAIOTHCS B3JIOBXK aMOylakpalbHUX OOpo3eHOK pyK. Taky >k OynoBY Mae riroHeBpaibHa
HEpBOBa CHUCTeMa. YcCi MOPCBHKI Jinii posauibHocTaTeBl. ['oHanm (opMyIOTBCS B NPOMEHSX.
3arutiIHeHHS TIEPEeBaKHO 30BHINIHE. 3 3amTiIHEHOTO SIS PO3BUBAETHCS JOJTIONAPIs, sIKa HE Mae
HI POTOBOr0, HI aHAJIBHOTO OTBOpPIB, HATOMICTh "03700i€HA" TIM'SHOIO KHUTHIICIO BIHOK Ta
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M'sTbMa BIMKOBUMH TOsickamMu. HacTymHOIO TPOMIKHOIO CTaJi€l0 € MEHTaKPHUHYCOBB CTais,
iclis K0T 0COOMHA EPETBOPIOETHCS HA MOJIOTY JILIIIO.

Kaac Tonorypii, a6o Mopchki oripku napaxoye 1100 Buai, 3 Hux y YopHomy Mopi
3apeecTpoBaHo 8 BUIIB. | 00Typii — MOPIBHAHO BENMKI TBAPHUHHU, iX cepeanii po3mip 10-40 cm.
Tino mae nepeBaxkHo Oype, OpyaHO-6ine Ta cipe 3a0apBieHHs. TijI0 BUAOBXKEHE BiJl OPabHOTO
110 abopaibHOTO TOJt0ca. biIbIIICTh TOTOTYPiH CX0XKI Ha TOBCTUX 4epBiB. Ha mepeanbomy KiHIT
TL1a PO3TAIIOBaHUN POT, OTOYEHHUH BIHOYKOM IIymNajellb, a Ha MPOTUIEKHOMY —- aHAJIbHUIM
otBip. IloBepxHsi Tima BkpuTa Oe3BiiKOBUM emiTemieM. CKelner mayXe peayKOBaHHHA 1
IpPEeICTaBICHUHN JIHIIE MIKPOCKOIIIYHUMHU BalTHIKOBUMHU TUIBLISIMU B KYTHCI 1 HABKOJIOIJIOTKOBUM
KUTBIIEM, JI0 CKJIAIy-SKOTO BXOMSTH I'ATh BEIMKUX paJialibHUX Ta 0araTo iHTeppajialbHHX
CKJIEpHUTIB. Y TOJIOTYpili 100pe pO3BMHEHA MYCKYJlaTypa, IO YTBOPEHA LIAapOM KUIbLIEBUX 1
[IapOM IMO3IOBXKHIX M'SI31B

AmOynakpanpHa cucTeMa Mac Taky >k OymoBy, Ilo i y pemTn rosnkomkipux. OCHOBHUM
OpraHoM pyxy € aMOyJIakpaJlbHI HI)KKU 3 IpHcockamH. TpaBHa cucTeMa MOYUHAETHCS POTOM,
ortoueHuM §8-30 mrynanbUsgsMU—BUA03MIHEHUMH aMOyIaKkpaabHUMU HIKKaMu. PotT 3’eHanui 13
IJIOTKOIO, SIKa MIPOXOAUTH Yepe3 BAHIKOBE KUIbLE Y MOPIBHAHO BY3bKHUH CTPaBOXiJ, IO 1HOJI
Mae Ha KiHIi po3mupeHHs. CTpaBoXiJ NEpeXOAUTh Yy JOBIY CEPEIHIO KHILIKY, SKa MpsMYE J0
3aHBOTO KIHIA, POOHMTH KiIbKA TETENb 1 BiAKPUBAETHCS aHAIBHUM OTBOPOM, IEpEN SKUM
MOTOBIIYETHCSI, YTBOPIOIOUH KII0aKy. [lepuremanbHa cucremMa y TONOTYpPii CKIaJaeThCs JTUIIE 3
pamiaIbHUX KaHAIIB.

KpoBoHocHa cucTemMa CKIATAEThCS 3 JIAKYHAPHOTO HABKOJIOTJIOTKOBOTO KUIbIA, I'ATH Map
pajianbHUX JIAKYH, BEIHKOI KUTBKOCTI JIAKyH Y CIIOJIYYHIN TKaHWHI Ta CUCTEMH CYAHMH Yy CTIHKax
KUILEYHHKA, 3 SKUX HAWOUIBIIMMU € COUHHA 1 yepeBHA. [[MXaHHA y TONOTYpid 3M1HCHIOETHCS
yepes IIKIpYy Ta aMOyIaKpasbHi LyHnalblid, a y AeIKUX—yuepe3 BoJsHi JiereHi. HepBoBa cuctema
roJoTypiil po3ramoBaHa mij 1Kiporo. Halikpaiie B HUX pO3BMHEHA €KTOHEBpaJbHA HEPBOBA
cucreMa. AIKaJbHOI HEPBOBOi CUCTEMHU HEMae, a B TIIOHEBPAJbHIM penykyBajacs KiliblieBa
YacTWUHA. 3 OpraHiB YyTTIB y TJIMOOKOBOJHUX TOJIOTYpId PO3BUHEHI OTOIHUCTH. Y JIEAKUX
roJIOTYypid Oi7s OCHOBH IIyHajJelb € CBITJIOYYTJIMBI KJIITHHU. bBUIBIIICTE TOJNIOTYpid
po3auibHOCTaTeBI. € NniIe oJHa roHaaa 6e3 craTeBoro Tsbka. CrareBa MPOTOKA BIIKPUBAETHCS B
CIIMHHOMY 1HTeppajiyci moOau3y NePEeIHbOro KIHI TUIA. 3aruliIHEHHS Y OUIBIIOCTI MOPCHKHUX
OTipKiB 30BHIIIHE. PO3BUTOK rOJ0TYpii, y AKMX sti1st O11HI Ha )KOBTOK, BiI0OYBA€ThCS 3 KUIbKOMA
JUYUHKOBUMHU CTaJisIMM: JDKIYTHKOBa OjacTyna, abo racrtpyia, AMIUIEBpYJa, aypUKYJApis,
JOJIoJsApis, MEeHTakyda. Y TOJOTypid, II0 MarTh Oarari Ha JKOBTOK SHI, CIIOYATKy
YTBOPIOETHCS TaK 3BaHa MCEBJIOIOIONAPIS, KA HEBJIOB31 IEPETBOPIOETHCS HA MTEHTAKYITY.
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X1 POBOTHU
3aBaanns 1. Po3risHyTH cXeMu 30BHINTHBKOI Oy0BH roJKoIKipux. [lignmucaru pucyHoK.

3aBaanus 2. Po3risHyTH BHYTPIIIHIO OyJJ0BY MOPCHKOI 3ipKH Ta MiAMUCATA PUCYHOK.

115



3aBaanus 4. Po3rnsHyTH cxemy OyOBY pi3HHX KJIAaCiB TOJIKOMIKIPUX B MOMEPEYHOMY PO3pi3i Ta

MiITICAaTH PUCYHOK.
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3aBaanus 6. Po3rissHyTH Oy/10BY KPOBOHOCHOT CUCTEMHU MOPCHKOT 3ipku. [linnucatu pucyHok.
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3aBaanns 7. Po3risHyTu Oy10BY HEpBOBOI CUCTEMHU MOPCHKOI 31pKu. Ilianucaru pucyHok.




3aBaanus 8. Po3riisiHyTH CTaTeBI CHCTEMH TOJIKOMIKIPUX Ta OTHCATH iX.

3aBaanHa 9. Po3risHyTH TUYMHOK TOJKOIIKIPUX Ta MiAMUCATA PUCYHOK.
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3aaanns 10. Po3rissHyTH peICTaBHUKIB IT°ATH KJIACIB TONKOMIKIpuX. [liamucaTi pucyHoK.
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