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TEMA 1. BCTYVII.

IIuTanHs:

1. CyvacHi METOM 300JIOTTUHHUX AOCIIIKEHbD.

2. 3HaueHHsS 300JI0T1i B JKUTTEALSUIBHOCTI JIOJWHU, Olochepu Ta OXOPOHU
HABKOJIMIITHBOT'O CEPEIOBUIIIA.

1. CyyacHi MeTOaH 300J0NYHUAX TOCTUIKCHHbD.

Ha TenepimHiii 4yac B 300J0T1YHIA Hayll BUKOPUCTOBYIOTH BCl BIJOM1 METOIHU
O10JIOTTYHUX TOCTIIKEHHbB:

1). HaitGinb1 BiIOMUNA onucosuii Memoo 4u mMemoo cnocmepedicents 3a 00’ €KTaMu B
KUBIH TIPUPOJI, /I BUBYAIOTh YMOBH iICHYBaHHSI, 3B’S130K 1X 3 IHITUMHU TPEICTABHUKAMH,
BIUIMB Ha HUX (pi3uyHUX Ta OlonoriyHUX (QakropiB. BuBuaeTbcs BIUIMB OIOTUYHUX Ta
a0loTnyHUX (aKTOpiB HA YMOBH PO3IOBCIO/PKCHHS TBapuH. BaXIMBUM METOJ
CIIOCTEPEKCHHS € MPU BU3HAYCHHI MacOBOI MOSIBU KOPUCHKX Ta IIKiJIMBUX TBAPUH, HOCITB
HEOE3MeYHNX XBOpOO JIIOJMHM Ta TBapWHH. JlaHI MeToJa € HAWTOJOBHINIMMH TIpU
BU3HAUCHHI BUIY TBAPUHHU. [HIII METOIM JTOTIOBHIOIOTHh Ta KOHKPETHU3YIOTh TIOTIEpEHI JaH1
METO/ia CIIOCTEPEKEHHS 32 00’ €KTaMU B IMIPUPO/IL.

2. Memoou excnepumenmanbHux 00CAi0HCeHb: METOIN AHAMOMIUHUX OOCAIONCEHHb —
BUKOPHUCTOBYEThCS TPH BUBUCHHI BHYTPINIHIX OpraHip, ix Tomorpadiroo B opraHi3mi,
METOJIM BUBUYCHHS MAKPO Ma MIKPOCMPYKmMypuy 3a TOMOMOTOI0 30UTbITYBAIBHUX MPUIIAIIB
CBITJIOBOi Ta EJEKTPOHHOI MIKPOCKOIII, Memoo 2iCMmOoN02iYHUX OO0CHIONCeHHb —
BUKOPUCTOBYETbCS TMPU BUBYEHHI TKAaHWH TBapuUHU. BUKOPHUCTOBYIOTHCS METOIU
dbapOyBanHs Ta ineHTHdIKaIli TKaHUH. BuBUaeThcs BHYTPINIHIA CKJIaJ TKaHWH; Memoo
YUmono2iyHux JOCTIPKCHHb — BUBYAETHCA Oy/l0Ba KIITHH OKPEMHUX TKAaHWH OPraHiB;

Memoo KapionociuHo20 aHalizy — BUBYEHHS OYJOBU XPOMOCOM, iX OCOOJMBOCTI;
Memoo OioXimMiuH020 aManizy — BUBYCHHS XIMIYHOTO CKJIaJy MPOTOIUIa3MU KIIITHH,
IPOYKTIB TOMEOCTA3Y; Memoo0 MOIEeKYIAPHO-0i0102I4H020 aHANi3) — BABUCHHS CTPYKTYpHU
XIMIYHUX €JIEMEHTIB TBapWHW (OLIKH, JKUPH, BYIJEBOJIMU, HYKJIEIHOBI KHCIIOTH);
BUKOPHUCTOBYIOTHCS padiodioN02iuHi Memoou, Memoou KOMn 1omepHoi momozpagii.

3. Iopisusnvruuti memoo — na€ MOXJIHMBICTh 3HAUTH 3aKOHOMIPHOCTI, 3arajbHi IS
PI3HUX SBHII.

4. Cmamucmuynuii Memoo — WOTO IIIeé HA3UBAIOTh Oiomempicto , HEOOXTHUHN IS
3M00yTTs BUYEpIHOI iH(opmallii mpo TUMOBI 00’€KTH, X PI3SHOMAHITTS, TIPO CHUCTEMHU
010JI0TIYHUX B3a€EMOJIH Ta B3a€EMOBITHOIICHb, BIUIMB PI3HUX (PaKTOpiB Ha O10JOTIUHI
00’ €KTH.

5. Iemopuunuii memoo — G10JIOT14HI 00’ €KTH Ta SBUINA PO3TISAAIOTHCS B ICTOPUIHOMY
ACTEKTi: K BUHUKIIN, PO3BUBAIIMCS YU 3HUKIIH B 3B’ 3Ky 3 KOHKPETHUMHU YMOBaMHU.

3. 3HaveHHs 300JI0Tii B KUTTEAISUIBHOCTI JIIOAUHHU, Oiochepu Ta OXOpOHHU

HABKOJIMIIHbOTO Cepe10BHUIIA.

Baxxko mepeoriHuTH Te 3HAYCHHS, SKE Ma€ 300J0oriyHa Hayka. Cepen YMCICHHX
TBApUH € YUMAJIO I[IHHUX JUIsI TocmogacTBa (opM, SKI MOCTaBISAIOTH JIOJWHI 1KYy 1
CUPOBUHY 1Ji1 OaraThOX raiy3eil mpoMucioBOCTI. Jl0o 00’€KTIB MPOMHCIY HaJIEkKaTb



PaKOIO10H1, MOJIFOCKHU, €Ki TOJKOIIKipi. bikonu garoTh noauHi Mea Ta Bick. barato
XpeOeTHUX € KOpMOBOIO 0a3010 Uil MpoMHCIOoBUX puO, Hanpukian y Kacniiicbkomy Mopi
aKJIIMaTU30BaHO 0araTOLIETUHKOBOI'O KUTbYaKa HEpeica, 1€ 3HAYHO 3MIIHUIO KOPMOBY
0a3y 0CeTpOBHX.

be3xpebeTH1 MalOTh 3HAYE€HHS B YTBOPEHHI IPYHTY (JOLLIOBI YEPBH).

Cepen 0Oe3xpebeTHUX TBapuH € Oarato (opM, SKI 3aBIalOTh BEIUKOI IIKOAU — 1€
KOMaxH, KJimii, psaja Hematoa. OCTaHHIM 4acoM B pe3ysibTaTi 3MEHILCHHS MUJIBHOCTI 32
HIKJTMBUMHU KOMaxXaMH 3apeeCTPOBaHI Halau capanu Ha miBaai Ykpaiau (1999-2000p.).



TEMA 2. TUIl HAUITIPOCTIIII ABO OJHOKJIITUHHI
IIntanus:

1. VsBneHHs npo OpraHesny.

2. IlommupenHs 1 cepeqoBULIE ICHYBaHHS HAUMPOCTILIUX.

KiniTnHa HalimpoCTiIoro — e CaMOCTIMHUIN OpraHi3M, SKOMY BJIACTHBI BC1 KUTTEBI
¢yHK111: 0OMiH pEYOBHH, MOJIPA3IUBICTb, PO3MHOKEHHS, IEPECYBaHHS B IPOCTOPI.

VYci HalnmpocCTilIl HajexaTh 10 eyKapiom, iXHI KIITUHU MaloTh oopMmieHe sSapo, B
SAKOMY 3HAXOJIUTHCA TEHETHUYHUN MaTepial. Big HaBKOMWIITHBOTO cepenoBHUINA KITITHHA
BI/IMEKOBaHa KJIITUHHOIO MeMOpaHolo, sSika BUKOIy€e Oap'epHy Ta 3axucHY GyHKII. Y
UTOIJIA3M1 PO3PI3HAIOTH JiBa IApU: ekmonaazmy (30BHIMHIA) 1 enoonaazmy
(BHYTpilHIK). Jlo opranesn, TUMIOBUX JJIs €yKapIOTUYHUX KIIITUH, HAJIEKATh MiMOXOHODII,
eHOONIAZMAMUYHUL pemUKyIyM, pubocomu, anapam I onvooici, nizocomu, sopo. Iopsn i3
HUMU B UUTOIUIa3M1 HAWOPOCTIIMX NPUCYTHI cneuudiuHl opraHenu — mpasHi Ta
ckopomausi eaxyoii, bazanvre minvye (y JPKTYTUKOBUX), GiUKA.

Cxkopomaugea 6akyonsi — 1€ OpraHeja OCMOPEryJsiii, 0 KOHTPOJIOE
HAJXO/DKEHHS BOJAW B KIITUHY. Boja HakomW4yeThbCcss B CKOPOTJIMBIA Bakyousri, a
BHACJIJIOK 11 CKOpOUEHHS BUJIMBAETHCSI HA30BHIMKPi3b Mopy. [HIIT GyHKIIIT CKOPOTIMBOI
BaKyoOJIi: BUAUICHHS — Pa30M 3 BOJ0I0 HA30BHI BUBOJISTHCS MPOAYKTH OOMiHY PEUOBHH;
IUXaHHS — 3 BOJOI0 HAAXOJIWTh PO3YMHEHHH KuceHb.TpaBHa BakyoJsi BHKOHYE
GyHKIIt0O TpaBieHHA.Y 1i TOPOXKHUHY BHAUISIOTHCA (QEPMEHTH, TMEPETPABIIOIOThH
HOTJIMHEHI YaCTUHKHU K1 (OpraHiyHi 3aJMIIKd, OaKkTepii Ta IHIIL ).

Ak 1 BCIM XMBUM OpraHizMaM, HaWMNpPOCTIIIMM NpUTaMaHHA IOJPa3JIuBICTh —
3MaTHICTh pearyBaTh Ha Pi3HI 3MIHM HaBKOJHUIIHLOTO cepefoBumia. lloapa3nuBicTh
OJTHOKJIITUHHUX HOCUTh XapaKTep TaKCUCy. PO3pI3HAIOTH MO3UTHBHI TAKCHCH — PYX 0
JOKepesia Moipa3HeHHs, 1 HeTaTUBHI — YHUKHEHHS 11 MoApa3HHKa.

3a THUMOM OKUBJEHHS HaWmpocrtimi MOXyTh Oytu ¢doTorpodhamMu i
rerepoTpodamu. Jleski oMHOKIITUHHI, HAIIPUKJIIA eBreHA 3€JIeHa, B yMOBaX SICKPaBOTO
OCBITJICHHS TIOBOJATHCA SIK (hOTOTpOodU, a B TEMPSBi, 32 HAABHOCTI OPTaHIYHUX PEUOBUH,
MepexosiaTh Ha rerepoTpodHuil Tum xuBIeHHsI. Cepell HAUIPOCTIMHUX 3yCTPIYAIOTHCS
BUIBHOKMBYYI (MIPHUKPIIIICH], BUIbHOTUIABAIOY1) 1 Mapa3utuydHi ¢opmu. BinpHomTaBarovi
3MaTHI 1O aKTUBHOTO PYXY, SIKHI 3a0e3MeuyeThCs MIHIUBHUMHU BHUPOCTAMH KIITHUHU —
MICEBNOMNIOAISIMH, (amedu, padionsapii), TKTYTUKAMH (X1aMI0OMOHAOA, MPUNAHOCOMA),
Bilikamu (in¢hysopii). baratoT3 HAWNPOCTIMIUX YTBOPIOIOTH KOJIOHIT (8orb8okc). Jleski
OMHOKJITHHHI TPHUCTOCYBAIHUCS O TMapasUTUYHOTO CHOCOO0Y JKHUTTS (OuseHmepilina
ameba, MarapitHul naa3mooitl).

HavinpocTinri nmommpeHi moBcoaHO. BoHM 0CBOINMM MpicHI, MOPCBKI BOJM Ta IPYHT.
Bbarato naitmpocTimux, 1o xuByTh y CBITOBOMY OK€aHi, MalOTh MIHEpPaJbHUN CKEJET
(hopaminichepu, paodionapii) 3 Kanpllli KapOoHaTy abo cumimid oxcuay. Ilicas
BIJIMUpaHHS OPTraHi3MIB Il CKEJIETU YTBOPIOIOTh MOTYXHI1 JIOHHI MOKJIA/IH.

Ha croroani onucano nonan 30 Tuc. BuAiB HaumnpocTimux. Tun [Ipoctimmx aiisth
Ha knacu: Capkooosi, [[oceymuxosi, Cnoposuku, Ingy3opii.



Kaac Capkoposi. KnitnHa capkoAoBuUX BKpHUTa IUIA3MaTUYHOIO MEMOPAHOIO,
npoTe OaraTo BHAIB MalOTh pakoBUHy. OpraHenaMu pyxy 1 3aXxOIUIEHHS 1K1 Yy
MPEACTABHUKIB KJIACY € HEMOCTIMHI BUPOCTU LUTOIUIA3MHU — NCe800N00ii (HECHPAaBIHCHI
Hiscku). OCHOBHA Maca CapKOJI0BUX — MEUIKAHII MOPsI; Y IPICHOBOAHUX (POPM € Tak 3BaH1
CKOPOTJIMBI BaKyOJli, 10 3a0€3M€4YyI0Th BUBEACHHS 3 KIIITUHU HAJAMIPHOT KUTBKOCTI BOJIH.
XKuBnsatbcst capkoJoBI BOJOPOCTSAMH, OakTepiiMU Ta I1HIIMMH HaWNPOCTIIIMMH.
PO3MHOXYIOTbCS SIK HECTATEBUM, TaK 1 CTATEBUM CIOCOOOM.

Puc.l. Ameba npocrima

A - moB3y4a. b - 3axommoroua Ky. 1 - amapo; 2 - ckopodyBajgbHa BaKyoJb;
3 - mceBAOMOil, IO 3aXOIUIIOIOTh DKY; 4 - TCEBIONOIII; 5 - AKTOIIa3Ma;
6 - sHgoIIa3Ma; 7 - TpaBHI BaKyoJIl.

Ameba npomeil — TUMOBUM TIpeJACTaBHUK capkoaoBux (puc.l). Memikae
B TpPICHUX BOJOHMMHINAX. 30BHI TUIO amMeOW BKpUTE IUIa3MalieMOro. Xa-
pakTepHa OCOONMBICTP —  BIACYTHICTh TMOCTiIHHOI QopmMu  Tijma; KIITHHA
YTBOPIOE  BUPOCTU —  NCeBOONOOii  (HecnpaedcHi — HidCKu), 3a  JOTOMOIOIO
akux ~ ameba  mepecyBaeThcsi. B eHmomiasmi  po3TallOBYETHCS — TpaBHA
BaKyoJis 1 UHCIEHHI TIOXHWBHI BKJIIOYEHHS, CKOPOTIMBA BaKyoms, SAPO
W iHII opraHenu. 3aXOIJIEHHS 1K1 3MIMCHIOETHCS NUISIXOM @hacoyumo3y: HECIpaBKHi
HDKKH OTOYYIOTh TTO)KUBHY YaCTKY, MICIISl 4OTO BiIOYyBA€THC 11 MOTJIMHAHHS W YTBOPEHHSI
TPaBHOI BaKyOJIl.

Kaac JixryrukoBi. Opran pyxy — oorceymuku. BibIIICTh JXTYTUKOBUX Ma€e
MOCTIHHY (popMy, TpoTe AesKl BUAU 30€piraroTh 34aTHICTh

yTBOproBatH r1nceBaonofii. Cepea KTYTUKOBUX € OpraHi3Md 3 aBTOTPO(PHUM,
rerepoTpodHUM 1 3MIIIIAHUM THITAMU >KUBJICHHS.



Esrnena 3enena (Euglena viridis) xapakTepHuil TpeICTaBHHUK JKTYTUKOBHUX
(puc2).

Puc. 2. Po3MHOkeHHS EBrJIeHH 3eJIeHOl:

1—monin; 2 u 3—aiJeHHs B LUCTI.

3HayHO TMOIIMpEeHa B  TPICHOBOAHUX Bojoimax. EBrimena Mae oauH
JOKTYTHK. Y TIepeIHIM  YacTWHI  KJIITMHH  3HAXOJUTHCS  SCKPABO-4YEPBOHE
BIUKO — cmuema, 1O BHUKOHYe (QYHKIIIO BHU3HAUCHHS JDKepella  CBITIA
(eBrjaeHa BUABISAE TMO3UTHBHHEN (oOTOTakcHC). Y WUTOIIIa3Mi TPUCYTHI 3eleHi
XJIOPOTUTACTH, IO MICTATH XJIOPOQia. 30BHINIHIN Map MUTOTIIIA3MHU YTBOPIOE NENiK)Y.

EBrnena 3maTHa  3MIHIOBAaTH  XapakTep OJKUBIEHHA W OOMiIHYy pe4YOBUH
3QJIE)KHO  BIJI YMOB CEpeloBHINA: Ha CBITJII 1A BJIACTUBUH  aBTOTPOQPHUU
THUII, Y TEMPSIB1 — reTepoTpoHUI.

Kaac CnopoBuku. Brimodae B co6i Tutbkn mapasutuuHi Gopmu. [ling BmimBom
napasuTu3My OyZ0oBa CIIOPOBHKIB CHIJIBHO CIIPOIIEHA Yy TIOPIBHSHHI 3 TMPEACTaBHUKAMHU
IHIMMX KJaciB. BoHu He MarOTh OPraHoiniB pyxy, TPAaBHUX Ta CKOPOTIMBUX BaKyOJIB.

KutTeBUil LMK BIAPIBHAETHCS CKIQAHICTIO, MPOXOJAUTH 31 3MIHOKO Xas3sdiB Ta
4epryBaHHsIM 0€3CTaTeBOro, CTATeBOTO PO3MHOXEHHS Ta crnoporoHii. be3cratese
PO3MHOKEHHSI TPOXOAUTH HMIJITXOM IITU30TOHIT Y MHOKHMHHOTO moauty. KiHIieBoro cTai€eto
PO3BUTKY € YTBOPEHHS CIIOP Ta CIIOPO30iTIB.



HazBa “cnopoBuku” BKa3ye Ha HABHICTh Y iX )KMUTTE€BOMY LIMKIII CTaii CIOPU 3apOJIOK
napasuTiB BMILIEHUH B 0COOJIMBY OOOJIOHKY, MOAIOHY LMCTaM JIpyrux npoctimux. [{um
3a0e3MneuyeTbes PO3MOBCIO/IKEHHS Ta 3aXUCT 3apOAKIB Bil HECOPUATIMBUX 30BHILIHIX YMOB.
Ane cepell CIOPOBHKIB € TaKl, 110 HE YTBOPIOIOTh CIIOP — L€ KPOB’sHI COPOBUKU. [[0o HUX
BITHOCSITHCSl MAJISIPIHI MIa3MOAsil, 110 BUKIUKAIOTH y JIIOAEH KaXJIMBE 3aXBOPEHHS —
MaJIspIto.

Jc

Puc. 3. Pa3MHOKeHHS Mapa3uTa MaJsipii B KPoBi JIIOJMHU i 30BHIIIHIA BUTJISAN
MaJsipiiiHoro komapa (1), auuuHkKm (2), kykoJaku (3).
1 - [IpoHUKHEHHS 3apojika Tapa3uTa B KPOB’SHY KIITHHY JIOJHWHY; 2, 3 - PICT
rmapasuTa B CEepellMHI KINTHUHU; 4, 5, 6 - pa3MHOXXEHHSI Ta BUX1J] 3apOJKIB
MaJsIpiiHOrO 13 3pyHHOBAHOT KPOB’STHOT KJIITHHU.

Mansapis, abo mepeMiKHA JTMXOMaHKa, — OJHA 3 BAXKHUX 1 MOMIUPEHUX XBOPOO
moauau. Tak, B [Ha11 4ncio 3aXBOPIOBaHb MAIISIPIEIO TOXOAUTH 10 AEKUIHKOX MIUTBHOHIB
YOJIOBIK B PIK, MPUUOMY XBOpoOa YacTO 3aKIHUYETHCS CMEpTI0. XBOpoba Mojsrae B
CWIBHUX Hamajax JIMXOMaHKH 3 BUCOKOIO Temmeparyporo - no 40—41°C. Hamaau
MOBTOPIOIOTHCS 4Yepe3 ABI J0o0u Ha TpeTi abo depe3 Tpoe Ha 4YeTBepTi, BCl OLIbIIe
MOCUJIIOIOTHCS 1 1y’K€ BUCHAXYIOTh OpraHi3m JroauHu. L{to xBopoOy BiJABIKY Ha3uBaIu
MaJISIPII0 «OOJOTSAHOIO JIMXOMAHKOIO», OCKUIBKM YacTIIIE 3a 3aXBOPIOBAHHS MAISIPIEIO
CIocTepirajiucs B MicLsAX, OaraTux OoJO0TaMHu 1 CTOSYMMH BoaoWMHUIIaMH. J[ilcHUX
MIPUYUH 3aXBOPIOBAHHS HE 3HAJIM 1 TOMY MTOMUIIKOBO BBaXKaJIM, [0 XBOPOOa BUKIMKAETHCS
IIK1IJITUBUMU BUIIAPOBYBAHHIMU OOJIT.



[Ipote nocmigKeHHIMU FOJIOBHUM YHHOM POCIMCHKUX YUEHUX OyiH 3'1COBaH1 NPUYMHH,
[0 BUKIUKAIOTh MaJspil0, a TaKoX CMOcoOW ii pO3MOBCIOJXKEHHS. BUSIBHUIOCH, 110
MaJIsipit0 BUKJIMKA€E KPUXITHUN MPOCTUNA Napa3uT, IO NOTPAIIISIE B KPOB JIOJUHU. 3apOJIKU
MaJisipiiHOTO mapa3uTa — MIa3MOJA1s MaldApii — NPOHUKAIOTH BCEPEAMHY YEPBOHUX
KPOB'SSHUX KJIITOK, Xap4yIOThCS HUMU 1 pocTyTh. [lnazMozii, 10 BUPOCIH, € MAJIEHBKOIO
KJIITUHKOIO, 110 OMIIIAETHCA yCepeaArHI YepBOHOIT KpPOB'sIHOT KIITKU. TyT ke mapa3utu 1
PO3MHOXYIOThCs. KiiTka ManapiiHOTO TUIa3MOisl PO3AUISAETHCS Ha JCKUIbKa
MaJeHbKUX KIITHHOK - 3apOJKiB, sIKI BUXOJISTh 13 3pyMHOBAaHOI KPOB'SHOI KIITKH 1
MPOHUKAIOTh B 1HIII, 310pOB1 KpoB'sHI KiiTUHU (puc.3). Ilix yac BUXoAy 3apoAKiB 13
3pyHHOBAHOI KPOB'STHOT KJIITKM 1 Bi0OyBatOThcs Hamaau Mmassipii. Lle mosicHIoeTbes THM,
110 TPU IIOMY B KPOB NOTPATUISIOTh OTPYHHI PEUOBHHH, 110 BUIAUISIOTHCS Mapa3uTaMu. 3
KOKHUM HamajoM 30UTBIIYETHCS YHUCIO Mapa3uTIiB B KPOB1 JIOJUHU 1 PYWHYETHCS BCS
OuIbIlIa KUIBKICTh KPOB'STHUX KIITOK. Lle Bene A0 CHMIBHOTO HEAOKPIB'Sl 1 BUCHAXKEHHS
OpraHi3My JIIOJJUHHU.

Bigomo, mo icHyioTh pi3HI GopMu Mamspii. Y OJHMX BHIAJKaX Hamajau
MOBTOPIOIOTHCS Yepe3 JBI 00U, B IHIIUX — Yepe3 Tpu 1o0u. Hapemiri, icHye 0co0IuBO
BUCHaXJIMBa (popMa Maisipii - TporniuHa. Pi3Hi popmu Manspii 3anexaTh BijJ 3apa’keHHs
JTIONVHU PI3HUMH BUJIAMU TUIa3MO/Tisl.

SxkuM Ke YMHOM JIIOJJMHA 3apa)ae€TbCcsl Malspi€lo 1 SK Mapa3uTd Maispii
NOTPAIUIAIOTh B KPOB 3/10pOBOi JtoauHu? 3'scyBanocs, 10 Mapa3uTd B KPOB JIOJUHU
MOMA/Ial0Th 3a JIOMIOMOTOK OCOOJIMBUX BH[IB KOMapiB, SKHUX Ha3Bald MaJIpIHHUMHU.
BinpizHsAOTECS Bl 3BUYAHHUX TUM, 1110 HA X KPWIBIAX € TEMHI IUISIMHU, Ta KOJIM BiH Cllae
Ha TLI0 JIFOJWHMU CUCATH KPOB, HOTO uepeBile MmigHsATe Bropy (puc.3). SAkmo Takuit komap
HAaCCEThCS KPOB1 y JIOJAWHU XBOPOi Mayspi€ro, TO 3 KPOB''0O B OpraHi3M Komapa
NOTPAILIATH 1 MaJIAPiHI mapa3uTH. Y Tl KoMapa Ha 30BHIMIHINA 000JIOHII KUIIKHA BOHU
YTBOPIOIOTH 0araTo 3apoAKiB - cropo30iTiB. CIOpo30iTH MOTPAIUISIOTH B CIMHHI 3aJI03U
koMapa. Konu 3apaxkeHuit komap cMOK4€e KpPOB 370pPOBOI JIIOJUHHU, TO PA30M 13 CIIMHOIO
KOMapa B paHKy MOTPAIUIAIOTh 1 3apoAKH MaysipiiHoro mapasuta. Illopiuno Bim miel
XBOPOOH CTPaXKIal0Th MUTLOHHM JIIOJIeH, 0COOJIMBO B TEIIUX KpaiHax 3emii — e [His, miBHIY
Ta 1ieHTp Adpuku, llentpansna Amepuka.

Aje yomy X Malgpis momupeHa B 0omoTuctux paonax? lle mosicHIOETbCA THM,
[0 MaJsApiiHI KoMapi KUBYTh MOOJINU3Y OOJOT 1 CTOSYUX BOJOUMMUII, OCKITBKHA BOHH
BIKJIAIaI0Th CBOI SI€UKa y BOAY, 3 SIEYOK BUBOJATHCS TMUMHKN. BOHM TaKOX XKUBYTH y
BOJi, ajleé JUXaloTh aTMOC(HEpHUM -MOBITpAM. J[7s AuXaHHS BOHH MIAHIMAIOTHCS 10
nmoBepxHi Boau (puc.3,2). JIMYMHKH, IO BUPOCIH, 00CPTAIOTHCSA B JIAICUKY, I
nsneuykn (puc.3.3) TakoX XKHUBYTh Yy BOJI 0 BHIABOTY KOoMapiB. Bigkputrts
MaJIIpIHHOTO Mapa3uTa i CIoco0y WOro mepeHeceHHsS BiJ XBOPOTO IO 3J0POBOi
JIOJAWHA MaJIpIMHUMH KOMapaM® Jajio MOXJIMBICTH BECTH YCHIMIHY OOpOTHOY 3
MaJspi€ero.

3 1aBHUX — JJaBEH Y HApO/1i MaJisipisi Ma€ Ha3By OOJIOTHOI IPOIMACHUIIL, IO OB’ SI3aHE 3
O0COOJIMBUM JIFOTYBaHHSIM ii B OOJIOTUCTHX MICIEBOCTSAX, A€ YCIHIIIHO, SIK BHSBHIIH,
PO3BHUBAIOTHCS JIMUMHKY MATISIPIMHUX KOMapIB.



3 icTopii BiIoMO, 110 Bce aHTHUHE Cepel3eMHOMOpP’ € 3HaXOAUIIOCS B MOJIOHI MaJspii.
B camomy Pumi aesiki iMmnepatopu 3aauiliaig MICTO y MaJISIpiiHu ce30H poky. Ha tepuropii
npeBHBbOI ['pelii Masnspis crocTollyBaja Uil MicTa. 3a CBITYEHHSAM aBTOPUTETHUX BUYCHUX
BiJl Massipii 3arunynu Onekcanap MakenoHChKUM, pUMChKUN iMriepaTop TpasiH, mpopok
Myxamen, pi3Hi repMaHChKI CEpeIHbOBIKOBI KOPOJIl Ta Oarato iHIIKX.

OnuuM 13 3ac061B 60POTHOU 3 MANISIPIHHUM KOMapOM € BUCYITYBaHHS OOJIT, IO JAIOTh
MPUTYJIOK MOT0 TUYMHKAM, a00 OTPYEHHS UM HAPTYBaHHS TaKUX BOJAOUM.

Kaac Indysopii. Ilonan 7 tuc. BuaiB iHQy30piii OCBOINM MOPCHKI Ta MPICHI BOJH,
IPYHT, OaraTo 3 IKUX NPUCTOCYBAJIUCS 10 Mapa3UTU3MY.

Puc.s. PosMHoOKeHHS JIEHHAM
Hy3opii-rydpenabku: 112 - por;

3 - CKOpOT/IHBi OyIB0AIIKY;

4 - yTBOPEHHSI CKOPOTJIMBUX OyJIbOAIIOK
y JOYIpHIX OCOOHH;

5-Mane sAapo, MO JAUTHTHCH ;

. . 6.- IUIUTHCS BEJIUKE  SIIDO.
Puc. 4. Ingy3opisa tydeabka

|-Biliku; 2-TpaBHI HaKyoJIi; 3 - MIKPOHYKJIEYC;
4 - muToCTOM; S5-1IUTO(APUHKC;

6 - aHanbHa TOpa; 7 -MyJNIbCylOYa BaKYyOJIb;
8 - MakpoHyKIeyC; 9- TPUXOLUUCTH;

10 - mpuBigHI KaHAJIU MYJIbCYIOUYOi BAKyOJIi.

[ady3opis rydenska (Paramecium coudatum) — oxeprkaia CBOrO Ha3By uepe3 hpopmy
KITHHU (puc.4). XapakTepHa 0COOIUBICTh — HasIBHICTh O€371141 BIMOK MO BCii MOBEPXHI
TiJa. Biiiku  3HaxomsAThCs B Oe3mepepBHOMY  pYycCl, mo  3abe3neuye
MIBUKE TIepEeMIIIeHHS 1HPY30pii B IPOCTOPI.



Exrommazma  iH(Qy3opii  yTBOpIOe  JAeKkiibka ~ MeMOpaH, 110  HajJae
HailmpocTimioMy mnoctidHoi  ¢opmu Tima. Ha ogHomy Ooui y  Tydenbku
€ 3armubuHa — poT (IIEpUCTOM), y SKOMY pO3TallOBaHI JOBr1 BIMKH, IO
3a0e3MmeuyoTh HaIXOIKEHHS IOKUBHUX peuoBUH. KoKHa 3 TBOX CKOPOTIMBUX BaKyoOJIeH
CKJIQJIA€ThCA 3 LIEHTPAJIBHOTO pe3epByapy Ta ACKIIbKOX MPUBIIHUX KAHAJBIIIB, SKUMU B
pe3epByap CTiKae HaJAMipHa KUIBKICTH piauHu. Ilig yac HOro CKOpouYeHHs piauHa
BUJIMBA€THCS HA30BHI. TpaBHa Bakyouss 1HPY30pid pyXa€eTbcs 3 NOTOKOM LMTOILIA3MHU.
HencpeTpaBieHi 3aMuIKy 1K1 BUKUAAIOTHCS Yepe3 MOPOIIHUIII0, PO3TAILIOBAHY B MEBHIN
IUISTHIN T1IA.

B indy3opii € naBa dnpa, pi3Hi 3a QOPMOIO 1 KUIBKICTIO TE€HETHYHOTO
martepiany. Benuke simpo (makponykieyc) mictuth Ounbine JIHK, xapakrepusyerncs
BHCOKHM PIBHEM TPAHCKPHIIIIi1, 110 MOB'sI3aHO 3 HOTO Y4acTIO B MpoIlecax CHHTE3Y OiKa.
Mane sapo (MikpoHykjJeyc) Oepe ywacTh y IMpolecax pO3MHOXEHHs (puc. 4).
Po3mHoxeHHs 1H]yY30pii MOKe BIIOYBaTUCA K HECTATEBUM CIOCOOOM (moauioMm) (puc.
5), Tak i crareBUM. 3a3BUYail - CTATEBHI MPOIEC YEPTyEThCS 3 JMEKUIBKOMa ITUKIAMH
HECTAaTeBOTO PO3MHOKEHHSI.



TEMA 3. TUII 'YBKHA
IIuranns:
1. Po3MHOXEHHS, pO3BUTOK, MOIIUPEHHS I'yOOK.

I'ybKku — TmpuUMITUBHINI OaraTOKJIITUHHI TBAPUHH, BEAYTh MPUKPIIJIECHUNA CHOCIO
xuTTA. [lepmii mpenctaBHUKM T'YOOK 3'IBUIIMCS B IPOTEpPO30MChbKY epy. Ha croroani
Biomo mnonaj 3000 BuuiB ryook. ['yOku momupeHi B HNPICHUX 1 COJOHMX BOJAX YCIX
KJIIMAaTUYHUX 30H, MPEJICTABICHI K MOOJUHOKUMHU, TaK 1 KOJIOHIAIbHUMU (popMamu.

KuBneHHs1,  JUXaHHS 1  BUIUIGHHS  3JIACHIOIOTBCS 32  JOIOMOIOIO
Oe3nepepBHOr0  MOTOKY  BOAM  Kpi3b  TWIO.  3aBASKM  PUTMIUHIA  poOOTI
JDKTYTHKIB XOaHOIIMCTIB, BOJIa HArHITaeThes B mopH. [loTpasise B aTpiaibHy MOPOKHUHY 1
4yepe3 rupiio BUBOAUTHCA HA30BHI. 3aJUIIKHU BIIMEPJIUX OPraHi3MiB 1 HAMMPOCTIIII, SKI
MICTATBCS Y BOJl, 3aXOIUTIOIOTBCS XOAHOLMTaMHU, TMepeaaroTbcs amedonuTam 1
PO3HOCATHCA HUMH IO BChOMY TUTy. 3aXOIUIEHHS MOXKMBHHMX YAaCTHHOK B110YyBa€ThCS
HUISIXOM ¢pacoyumo3y, TpaBJIeHHs Yy TyOOK BHYTpIIIHBO-KJIITHHHE. HeneperpasieHi
3QJIMIIKA  BUKUJAIOTHCS B TIOPOKHUHY 1 BHBOIATHCS Ha30BHI. [l nuxaHHS
BUKOPHUCTOBYETHCSI PO3UYMHEHUN Yy BOJII KUCEHb, IKHI MOTIMHAETHCS BCiMa KIITHHAMH
Tu1a. Byriaekucnuii ra3 Tako BUBOJUTHCSIB PO3YMHEHOMY CTaHI.

P0o3MHOXYIOTBCS TYOKH SIK CTATEBUM, TaK 1 HECTATEBUM LUISIXOM.

["'0710BHOIO NMPUYHUHOIO, SIKA MEPEIIKOKAE MAaCOBOMY PO3IOBCIOJKEHHIO T'Y0OK, €
BIJICYTHICTh BiTIOBITHOTO cyocTpary. binpmicts
ry0OK He MOXe JKUTU Ha MYJIUCTOMY [JIHI, OCKUIBKM YaCTUHKH MYy
3aKyHNOpIOIOTh  MOpH, 110 MNPU3BOAUTH A0 3arubeni TBapuHU. Benukui
BILUIMB Ha IMOIIMPEHHS MAlOTh COJIOHICTh 1 PyXJIMBICTh BOJIH, TEMIIepaTypa.



TEMA 4. TUIl KHIIKOBOITOPOKHUHHI.
IIuranusn:

1. Bygnosa rigpoinHoi Ta cuu@oinHoi Meay3u. Po3MHOXKEHHS.
2. bynoBa kopanoBuX MOJIMIB. 3HAYECHHS.

Knac Cuundoinmi.

Cundomenysm — BUKIIOYHO MOPCHKI TBaApUHHU PI3HOTO pPO3MIpPY — BiJ AEKUIBKOX
CAaHTUMETPIB - 10 2M Y JiaMeTpl KyrmoJyia Ta AOBXKUHOM0 Iynanens 10 30m (puc.10). Tino
cyugoionoi medysu (kynon) mae popMmy mnapacosibku abo A3BOHA. Y IIEHTP1 HHXKHBOTO
OOKy KymoJia 3HaXOJAWUTbCS POTOBHM OTBIp, MO KpasgX — IIyMaibIld, PSICHO BKPHTI
KATKUMU KITITHHAMU. J{esKi nynanbis Meay3 BUIO03MIHIOIOTHCS, CUIBHO 3MCHIIYIOThHCS
B po3Mipax 1 HECYTh OpPraHM YyTTIB — Bi4Ka (CBITJIOUYTJMBI OpraH) 1 CTATOI[UCTH
(opranu piBHOBArM).

HepBoBa cuctema crudoinaux audy3Horo Tumy. Y JIUISHII OIyHajeib
CIIOCTEPIraeThCsl KOHIEHTPAIlSl HEPBOBUX KIIITHH.

PoT Beae 1o BenMKOI racTpajabHOl MOPOKHUHH, SIKA Ma€ YOTUPU OIUHI BHPOCTH
(pamianbHI KaHAJM), SIK1 9aCTO BIIKPUBAIOTHCS B 3aMKHEHUN KiJIBLIEBUM KaHAN, 10 e
no nepudepii napacoabKH.

binbmiictes cuudomenys JKUBIATHCS PI3HOMAHITHUMH TBapUHAMH TUJIAHKTOHY:
yepB’sikaMH, padkaM®, JpiOHOIO puOOI, - KOPEHEPOTI MEIy3d IKUBISATHCS
MIKPOCKOMTYHUMH ICTUBHUMHU YACTOYKAMHU, IO BTATYIOTh Pa30oM 3 BOJIOIO.

Po3mHokeHHs i po3BuTOK. Criripomeny3u 31e01IbII0ro pizHocTaTeBl. CTaTeBl 3271031
dbopMyIOThCS TiJ paaialbHUMU KaHaJlaMH JIPYroro MOpsSAKy B €HTOAepMi (Ha BIAMIHY
BiJI TIIpOMEY3, B IKUX CTATEB1 MPOJYKTH YTBOPIOIOTHLCS B ekToaepmi). Jlo3pisi cTaTeBi
KIITHHA BUBOJATHCS HA30BHI Yepe3 pOT, MPOPUBAIOYM CTIHKM pajialbHUX KaHAaJIB.
3amniHeHHS BiIOYBA€ThCs y BOJI. B pe3ynpraTi TOBHOTO 1 PIBHOMIPHOTO JPOOICHHS
YTBOPIOETHCSA TUTIOBA JIMYMHKA - MUTOT/IMBA TIaHyJa. Jleakuil yac Taka TMYMHKA BUTHHO
MJIaBa€, MOTIM OMYCKAETHCS HA JHO, IO SIKOTO MPHUKPIMIIIOETHCS MEPEAHIM KiHIIEM 1 Tie-
PETBOPIOETHCA B cIIU PicTOMY, mo Mae nominoigny ¢gopmy. Ilominu crudoinnux
BEIyTh IPUKPIMJICHUH CIIOCIO KUTTS 1 HE yTBOPIOIOTH KOyoH1M. CrudicToma Mae 31aTHICTh
10 OOKOBOTO 1 KiNblleBOTO OpyHBKYBaHHA. BHacminmok O0KOBOro OpyHbKYBaHHS
YTBOPIOIOTHCS HOBI CHU(ICTOMHU, ajie TOJOBHUM € KiIblleBe OpyHbKYBaHHs, abo
CTpoOinsmisa, B pe3yiabTaTi 4Oro YTBOPIOIOTHCA Meay3u. Momoai Memys3u, 1o
BimipBanucs Bim cTpoOiNM, Ha3UBAIOTHCS eghipamu. Bim mopociaoi BOHH BiIPi3HAIOTHCS
JESIKUM CTIPOIIESHHSIM OyIOBHU — CTATEBUX 3aJ103 HEMAE, paalalbHUX KaHaIiB OyBae€ JuIe
qoTUpu. BOHM PyXJMBi, aKTUBHO >KUBJISITHCA, POCTYTh 1 HE3a0apOM IEPETBOPIOIOTHCS Ha
JIOPOCIUX MEY3.

Otmxe, y cuudomMenys 100pe BUpaKeHe YepryBaHHS MOKOIIHL. Meay30iqHa ctauis y
HHUX € OCHOBHOIO CTaji€ro, a mominoinHa (y BUIVIIAI CIudiCTOMH) TUIBKM THUMYacoBa 1
KOPOTKOTEPMIHOBA.



Puc. 10. Cuudoigni meaysbl:

1 - mopceke Omrofie; 2 - KKOMIIACHA Mey3a»; 3 - KOpHEepoTa Me1y3a;

4 - InoJjisipHasds MeEays3a.

Coudomeny3n pyxaroThes 3a JOIMOMOI'OK0 JIOCUTh YaCTHUX CKOpOYeHbB J3BoHA (10 140
3a XBUJIUHY).

Meny3u KUBYTh y PI3HMX TEMIEPATYpHUX YMOBaxX BEpXHIX IIApiB BOJHU, alle €
rrOokoBosiHI  opmu. Jlesiki cuudoMeny3d CHOXKHBAIOTBCS 1 CIyXaThb 00’ €KTaMu
MIPOMHUCIY.



Kunac kopaJsiosi mosinu.

Jlo kjacy KOpaJloOBUX MOJIMNIB HajeXaTh BUKIIYHO MOPCHKI TBIPUHHU, LIO
MarTh JHIIe NoainoinHy ¢opmy. llepeBaxkHa OUIBLIICTH KOPAJIOBUX IMOJINIB BeAE
CUIAAYUN CIOCIO KUTTA Ta XKUBE KOJOHIAMH, SIKI MOXKYTh JOCITAaTH BEIUKUX PO3MIpPIB.
Cumetpid Tina KOPAJIOBUX MOJIMIB a00 BOCBMHU-IIPOMEHEBA, a00 KUIbKICTh MPOMEHIB
OutbIia 1 KpaTHa mectu. [IpoTe MaroTh Miclie 1 BUNaAKKA OUIBII CHellaji30BaHOl, TaK
3BaHO1 JIBONPOMEHEBOI CUMETPIi, 110 HAOIMKAETHCS 10 OlIaTepaibHOI CUMETPIi BUIIUX
TBapHH.

Tino kopanoBux noniniB Mae GopMy LIIHAPUYHOIO MIIlIKa, OAHUM KIHIEM SKOTO
(migomBOK) TBApUHA MPUKPIIIIOETHCS 0 CyOCTpaTy, a Ha MPO TUJIEKHOMY KiHII1
YTBOPIOETHCS POTOBHUM OTBIp, AKUH Mae GOpMY LIUIMHU 3 MIHUPOKHUM K0J00KOM (C U ¢
oHoOTII ) [MogidbHO 10 rIAPOITHUX MOMINIB POTOBUMA OTBIP iX OTOYEHHH BIHOYKOM
NOPOKHUCTUX HIYNAJbIIB, PO3MILIEHUX OIS Mepexoay pOTOBOI LIIJIMHU B CTIHKY Tijia.
Hlymanpiss MOXYTh MaTu mpocty abo mepucty OymoBy. IlopokHHMHA TIymambIliB,
CIIOJIYYa€ETHCA 3 TACTPATBHOIO MOPOKHUHOIO.

Uucno urynaibiliB BIAMOBIIHO JO CUMETPUYHOI OyJA0BH B OJHUX (DOPM JOPIBHIOE
BOCHMH, a B iHIIMX KpPaTHE MIECTH.

Bin rigpoimHuX momimiB  KOpajoBl MOMIMNM  BIAPI3HAIOTHCS 3HAYHO  BHIILOIO
opranizamiero. CTiHKa iX TUIa Ma€ 3HAYHO CKIJIAHINY OyIOBY, HDK y Tinpo3oiB. Tyr mu
3YCTPIYaEMOCH 3 HASIBHICTIO CAMOCTIMHHUX TO3JOBXKHIX 1 KUIBIIEBUX M'SI30BUX KIIITHH, IO
JIeKaTh MiJ €KTOJEPMOI0 Ta eHToJepMor0. HepBoBe cIjieTeHHsI TakoK OUIbI PO3BUHYTE.
BoHo 6inbmr 3arnu6ieHe B CTIHIN Tijla 1 MICTUTh Y €001 YYTJIMBI M raH-TJI103H1 KIIITUHH.
binpin po3BuHyTa 1 Me30IJIes, 1110 Ma€ JPArIUCTH 200 BOJIOKHUCTUN BUTIIAL 3 3aHYPEHUMU
B Hel KIIITUHAMH, SK1 TOXOAATH BiI €KTOJEPMH 1 EHTOJICPMHU.

3HAYHO CKJIQJIHIIIA TYT 1 racTpajibHa cucteMa. PoToBuit OTBIp Bege y TpyOKy (TJIOTKY),
10 3BHCA€ B TacTpajibHy MOPOXXHUHY. [T0OTKa BCTeJaeHA €KTOAEpPMOIO, IO 3 KpaiB
POTOBOTO OTBOpPY 3aropTaeThcs BcepeAuHy. lacTpanbHa MOpPOKHUHA TOJIIEHA
neperopojakamMu, adbo CENTUMHU, K1 BiAXOASATh BiJ BHYTPIIIHKOI MOBEPXHI CTIHKH TiIA 1
MOJUISAIOTh TaCTPaJIbHY MOPOKHUHY HAa KaMepHu. Y BEPXHbOMY KiHIII CENTH 3pOCTAIOTHCS
CBOIMU KpasMH 3, IVIOTKOIO, @ HIDKYE BUCTYNAIOTh Y racTpajibHy MOPOXKHUHY BLIbHUMHU
KpasiMd. BinbHI Kpai cenT MOTOBIIEH] 1 MAIOTh BUTJISAJ 3BUBUCTOTO YTBOPY, IO HA3UBAETHCS
ME3CHHTEpiaTbHUM IIHYpoM. B emitenii Me3eHTepialbHUX IIHYPIB MICTATHCS TpPaBHI
3a5103M, 1Mo OepyTh y4acTh y TpaBiieHHI. Ha HMKXHBOMY KIHIII MTHYpA € BEIMKA KUIBKICTH
KAIKUX KIITHH, MPUUOMY IIe KiHelb y Jeskux (opMm OyBae TOCHTH OBIMM 1 MOXKeE
BUKUJATUCH Yepe3 poT abo crerianbHi oTBopH. LIHYp ciay)uTh 11 3aXucTy 1 Hanaxay. Taki
HUTKOBHMJIHI YTBOPH HA3MBAIOTHCS aKOHIISIMH.

KopanoBi mominm, 3a BUHATKOM JIESKHX MOOAMHOKUX (OpM (HAMPUKIIAN, aKMUHILL),
MAaloTh CKeJIeT, KU HailuacTilie CKIaJaeThCs 3 BallHA, PiAIIEe — 3 POrOBOi PEYOBUHH, a B
nesikux popm — 3 Toro ¥ iHmoro. Ckener Moxe OyTu a00 30BHIIIHIN, a00 BHYTPILIHII



(puc.11).neskux popm — 3 Toro i iHmoro. Ckener Moxe OyTu abo 30BHILIHIA, abo
BHYTpIilIHIHA (puc.11).

Puc. 11. Cxema 60y10BU KOpaoBoro moJjina: 1- cenra; 2-riuotka; 3 - migomsa; 4 — emireka; 5
— Teka; 6 — ckiepocenTa; 7 — CTOBOUHK.

Po3MHOXEHHS y KOpaJIOBHX ITOJIIITIB OyBae cTareBe 1 HecTaTeBe. Y KOJOHIATbHUX (HOpM
HECTaTeBEe PO3MHOKEHHS BiIOYBA€THCS CITOCOOOM OpYHBKYBAHHS, a y IMOOJUHOKUX (HOpM
CHIOCTEPIraeThCsl TMO3MOBXKHIN abo morepeunuit moail. CraTreBi KIITHHH BHU3PIBAIOTh B
eHTOZIepMi. 3aIUTiIHEHHS 1 PO3BUTOK SHIS BiOYBAa€ThCS B TacTpalbHIA MOPOKHUHI aXK JI0
YTBOPCHHS TUIAHYJIM, SKa Yepe3 pOT BUXOJUTh HA30BHI, ACSIKUN Yac BUIBHO IIABa€, a IMOTIM
OCiZla€ Ha JTHO, IPUKPIIITIOETHCS TIEPEIHIM KIHIIEM 10 HhOTO 1 TIEPETBOPIOETHCS HA TIOJIIIL.
Kopanosi mominu po3zauibHOcTaTeBl. CriepMaTo30ind BUXOIAThH HA30BHI Uepe3 poT,
MIPOPUBAIOYM CTIHKY TiJIa, 1 Yepe3 pOT MPOHUKAIOTh B 0COOMHY iHIIOI cTaTi. Kopasiosi momimu
MOJTUIAFOTHCS HA JIBA MMIIKIIACH: BOCBMH-TIPOMEHEB1 1 IIECTU-TIPOMEHEB] KOpaJiu.

3 KONOHIAMBLHUX (POPM CITiJ BUAIIMTH KAMEHACTI UM MajperopoBi Kopanu. Ix kmoHii
CKJIaJIal0ThCSl 3 HE3UUCICHUX KUIBKOCTEH MOJIMIB, 110 MarOTh BamHSIKOBHU ckeneT. [lpu
PO3POCTaHHI TAaKWX CKEJETIB YTBOPIOIOTHCS KOpasioBi pudu Ta ocTpoBa. bins cximHOTO
yoepixoka ABcTpadii € Benuue3Huit 6ap’epuuit pud nosxunoro 1400xkm. Kopanosi octpoBy,
M aTOJM, MArOTh BUTJIS] KUTBIlS; BCEPEAMHI SIKUX 3HAXOIUTHCS JaryHa. Kopanosi ckenetn
MalOTh PI3HI KOJBOPOB1 BIATIHKK OJIIJTHO-POXKEBOTO0 YU YepBOHOrO Kojbopy. Lli Buan
KOpaJTiB BUKOPUCTOBYIOTHCS JTFOAMHOIO 711 BATOTOBJICHHS TPUKPAC.



TEMA S. THUII IIVTOCKI YEPBH

IIuranusn:
1. CTp0XKOB1 YEpBU Mapa3uTH JIOJUHU Ta TBAPUHU. 3aX0aU OOPOTHOU 3 HUMH.

Kiaac CtboxkkoBi yepBu. TiI0 CTHOKKOBUX YEPBIB CTPIUKOMOAIOHE, MOAJIEHE HA
YJICHUKHU — BiJ JEK1TbKOX YJICHUKIB B €X1HOKOKa 110
JNEKUTbKOX TUCAY y Oudadoro nin'ska. Ha mepeguboMy KiHIII Tija 3HAXOAMUTHCS TOJIIBKA
(ckonekc), 3abe3nedyeHa opraHaMu MPUKPIICHHS MPUCOCKaMu Ta radyeukamu. Ha romisiii
€ 0e3114 UyTIMBUX BOJOCKIB — OpPraHiB JOTHKY.

CThOXKKOBI ~ 4YepBM  TOBHICTIO BTPaTUIM  TPaBHY  CHCTEMY. Bonu
BCMOKTYIOTbH IMOKMBHI PEYOBUHU MOBEpXHEIO Tu1a. [IokpuBHU Tijia MatoTh 6€37114 BUPOCTIB
— BOPCHHOK, 1[0 3HAYHO 301JIbIIY€ IXHIO MOBEPXHIO Ta MOJIETIIYE MOTJIMHAHHS MOXHUBHUX
PEYOBHH.

Y KOXHOMY 4YJE€HHMKY B OUIBIIOCTI BHJAIB 3HaXOJAThCA YOJIOBIUI Ta
KIHOYl  CTaTeBl oOpraHu. 3aruliJHEHHS  4YacTo  IepexpecHe, aje  MOXKe
OyTH 1 camMO3aIUIiIJTHEHHS. Y )KUTTEBOMY IIUKJI1 BiI0YBAETHCS 3M1HA Xa3siB.

Cepen HeOe3NEeUHUX APA3UTIB JIIOJAUHU TPeOa BUAUTUTU CIMbOICAKA UUPOKO20 MA
exiHOKOKa. 3apaXeHHsS JIOJUHN CThOKaKOM MPOXOJIe MicJsi B)YKUBAHHS HE MPOBAPEHOI
YU Majio mpocMakeHoi pubu. TpuBaiauil TepMiH IPOCOTIOBAHHS PUOU MOXKE 3HHUUIUTH
JUYUHOK TMapa3uTiB.

OcTaTouyHUM Xa3IiHOM €XIHOKOKY 1 pi3HI M’scoimHi TBapuHHU (coOaku, KIIIKH,
BOBKH, JINCHUII1), TPOMIKHUM — Pi3HI JIOMAIllHI TPaBOiqH1 TBApWHU Ta JtoauHa. [IunbHe
CTaBJICHHsSI N0 JIOMAIIHIX TBAapHWH, 1X JerelbMEHTali3alis MOXe 3MEHIIUTH PHU3UK
3aXBOPIOBAaHHS Mapa3uTaMu.



TEMA 6. TUII KPYTI'JII YEPBU, ABO HEMATOAU
IInranus:
1. IlpodinakTrka HEMATO031B.

Jlloocbka  ackapuda  mapa3uTye B~ TOHKOMY  KHUIIEYHUKY  JIIOJIMHHU.

Jlosxxuna Tina camok gocsrae 40cm, cammiB —  25cM.  3aIuiigHEHI
AN BUBOJSATHCS HA30BHI 3 KaJlOM — JUISl iXHBOI'O PO3BUTKY OOOB'I3KOBO MOTPiOEH
KHCEHBb. Ha NOBITPI1 PO3BHUBAETHCS JWYHHKA, AKa 1S

NOJAJbIIOTO PO3BUTKY IMOBMHHA TMOTPANMTH B OPraHi3M JIIOAWHU. 3apa’KeHHs
B110yBa€THCS yepes Ky, Ha AKY s napasura MOXYTb
OyTH 3aHECeHl MyXaMH, TapraHamu. Y TOHKOMY KHUIIEYHUKY JIOAWHHU JUYUHKU
3BUIBHSIOTHCS BiJ OOOJOHKHM SIHIS,, MPOHUKAIOTH Y KPOBOHOCHY CHUCTEMY, MO Hiil
yKamiasipu JIeTeHb, Jali B  ajbBeosi, OpoHXH, TIOTKY. [loTiM TOBTOPHO
3TYIOThCS13HOBYMOTPAIUISIIOThY TOHKHI KUIIEYHUK, /1€ TIEPETBOPIOIOTHCS Ha JOPOCIHUX
ackapuj. Takum 4MHOM, y JKUTTEBOMY IIUKJI acKapuau, K 1 OUIBIIOCTI HEMATOM, €
TUIBKHA OJUH Xa3siH (puc.15).

V- |

Puc.15. Mirpauist IM4MHOK acKapuIM B TiJli JIOIUHU:
1 —pot; 2 — rioTKa; 3 — cTPaBOXija; 4 — BIIYIUICHHS JTHYUHOK B KUIIEUHUKY; 5 — MIrpallis IX B BEHH KHIIKY;
6 — meuinka; 7 — pase cepiie; 8 — nereHi; 9 — 3BOPOT JIMYMHOK Y CTpaBoxij; 10 — HOCATHEHHS TMYUHKAMH CTATEBOT
3putocti v kumeusuky.(I1o I[TaBaoBcekomy) 3 Jlorens.

l'ocmpux napa3utye B NpsIMid KU1 JTIOJUHU, TOJIOBHUM YUHOM Yy JITEH.



Bin KUBUTHCS BMICTOM KUIIKA 17§ O0akTepilalbHOIO dbaoporo.
Jlns  nmo3piBaHHS — 3aIUTiIHEHUX  s€llb  HEOOXIAHUW  KHUCEHb, TOMY CaMmKa
HOYaMU BHIIOB3a€ Kpi3b AaHaJbHHMI OTBIp HA30BHI, BIAKJIaAa€ AU, 11O
BUKJIMKAa€ CBEpODK y JUISHUI HOpOMEXUHHM. Sing 3  JUYMHKAMHU, 10O
PO3BUBAIOTHCS B HUX, 3JUIIAIOTHCS MiJ HIFTAMHU AUTUHH 1 JIETKO MO TPAIUISIOTH 10 pOTa,
JOCSITAI0Th TOBCTOT'O KUIIEYHHUKA 1 IEPETBOPIOIOTHCS Ha A0pOCiii ocoounu (puc.16).

Puc.16. I'ocTpuxk.

A — camka; b - camenp roctpuka. 1 — por; 2 -
BE3UKYIa; 3 - cTpaBoxif; 4 - Oyas0Oyc; S5 — cepents
KHUIIKa; 6 — OTBIp MiXBU; 7 - MaTKa; 8 - situesim; 9 -
seunnk; 10 — aHampHMA oOTBip; 11 — ciM’SHHK
camils; 12 — kaHaut Jyis CiM’IBUBEPIKCHHS

3arutiiHeHa camKka Tpumae B co0i 6im3eko 12000 mpo3opux sienb. Beepenuni sidrs
3HAXOJIUTHCA 3BEPHYTA JIMYMHKA, BKPUTA 3BEPXY JBOIIAPOBOIO 0000HKOI0. CaMKH Micis
BIJIKJIAJIKU SI€Ib CAMKH THMHYTh, aje y JIBYaT Ta Y KIHOK BOHHU ICHYIOTh JOCUThH TPHBAIHI
TEPMiH, - 3alI0OB3aI0Th Y€Pe3 CTATEBY IIUIMHY 10 MiXBH. [Ipy bOMY TOCTPUKHU CIPHUSIOTH
3aXBOPIOBAHHIO JKIHOYOT CTATEBOI CHCTEMHU TPUXOMOHaAaMHU. SIMI TOCTPUKIB IOCTHTAOTh
Ha TIOBEPXHI TiJIa JIIOJWHHU Ha MpeaMeTax BXKUTKY. OCcOoOIMBO YaCTO XBOPIIOTH CHTEPOO1030M
MOBTOPHO JITH, TOMY, III0O MAarOTh 3BHYall CCaTH TaNbIll Ta IUIOXO MHUTH pPyKd. Tomy
MIPOBENICHHS CYCHUIBHOT MPO(ITAKTUKY Ta MATPUMAHHS TITE€HIYHIX HOPM MOKE CTPUMATH
PICT 3aXBOPEHHSI.



TEMA 7. TUII KIVIBYACTI YEPBH, ABO KIJIBYAKMN.
IIuranusn:
1. bynoBa n01moBHUX Y€pBIB, 1X 3HAUECHHS B IPUPO/IL.

Kinpuacti  wepBu —  repmadpoautu. YojoBiya  crareBa  cHCTeMa
MpeACTaBIICHA CIM'STHUKaMHU 1 CIM'IBUBITHUMH MPOTOKAMH (10—11-i
CETMEHTH), JKIHOYa —  se€yHuKamu 1  sdnenpoBogamu (13- cermeHT).
3amutiniHeHHs — mepexpecHe. Ha  moscouky ——  3aJ03UCTOMY  THOTOBILEHHI

HIKIpU IEBHUX CETMEHTIB, BUAUISETHCS CIM30BUM KOKOH, 0 Mae popmy Oapuiblis. Bin
MICTHUTD SIAIEKJIITHHH, SIK1 I Jac MPOXOJIKEHHS
KOKOHa Kpi3hb CErMEHTH 3 cCiM'smpuiiMadaMu 3aIUTiTHIOOTHCS CIIepMaTo30igaMu. Y
JIOTIIOBOTO YEePB'sIKa PO3BUTOK MPSMHIA.

BaratomeTnHKOB1 3/1aTHI O HECTATEBOTO (BEreTaTUBHOTO) PO3MHOXKEHHS. T110
YepB'sKa po3MaJa€ThCsl HA JIEKiIbKa (DpParMeHTIB, Y KOXKHOT'O 3 SKMX PO3BUBAIOTHCS Ti
YaCTHUHU Tija, AKHAX Opakye. Le CBIIYUTH
PO BHCOKY 3JIaTHICTh JIO pereHepariii.

Benuue3na KiuIbKiCTh BUAIB (B OCHOBHOMY 0araTOLIETHHKOBI) MEIIKAE B MOPSX 1
OKeaHax, SIK TPONIYHUX, TaK 1 MOMIPHUX, HABITh MOJSIPHUX HIUPOT, Y MpUOEPEKHUX
paifoHax abo OuIs [aHA; JedIKi MPUCTOCYBAIHMCA 10 ICHYBaHHS B COJIOHYBaTUX
BOJOMMHIIIAX. MaJIOMMEeTHHKOBI  HEPIAKO  3YCTPIYalOThCAd B MPICHUX  BOJAX
(piukax,o3epax,00710Tax), HpoTe OUIbIIa YacTWHA BUIIB 3acelwia IpyHT. JlomioBi
YepB’SIKH XapuyIOThCs TOJIOBHUM YHHOM POCIMHHUMU 3aJUIIKaMH, HASSBHUMH B TPYHTI,
a TaKOX JIUCTSIM 1 CTEOJIMHKAMHM TPaB, SIK1 BOHU YTITYIOTh B CBO1 HIPKH. 3 TAKMM CITOCOOOM
JKUBJICHHS 1 TIOB'SI3aHE 3aKOBTYBAaHHS 4YEpB'AKOM 3emiii. OpraHu TpaBJeHHS 4epB’sKa
MarpTh HabaraTo CKJIaJHINIy OyJOBY B MOPIBHSAHHI 3 KHIITKOBOI IMOPOKHUHOIO TIIPH.
Ycepenuni Tina 4epB’ska € ocoOJiMBa MOPOXHWHA, IO BiJIOKpEMJICHA BijJ KHUIIIKOBOT
NOPOKHUHU. Y 111l MOPOKHUHI Tija 1 pO3TAIIOBAHUIA KUIIEYHHUK 1 1HIIN BHYTPIITHI OPTaHH.
[ToporxurHAa Tija po3/ijieHa TOTIEPEYHUMH EPETUHKAMU, BITIOBITHUMH T10 TIOJI0KEHHIO
30BHINIHIX YICHUKIB dYepB'ska. KumedHuk 1 iHIII OpraHd NTPOXOJATh Kpi3h IIi
Meperopoaku. TakuM YHWHOM, NOUIOBHH 4YEpB’AK Ma€ YICHUCTY OYyJOBY HE TIIBbKHU
30BHI, aJie 1 BCepeIHHi.

Kumeunuk deps’sika Mae CKIagHy OyaoBY, IO MOB'SI3aHO 13 CIIOCOOOM KUBIICHHS.
Bin cknmamaetbcs 3 JEKIIBKOX BIAJIUIIB CTPABOXOAY, 300V, WAYHKY 1 KHUIIKH.
Ocmamouna 3MiHA 1 BCMOKTYBaHHS TIEpeBapeHOi 1Ki BiJOYBAETHCS B KUIIIl. 3eMIIs 3
HETMepeTPaBICHUMHU 00CTaKaMHU 1K1 BIITATISETHCS 3 KUIIIEYHUKA Yepe3 3aHEIPOXO0THOE
otBip. Lle 3BU4aifHO 1 BiAOYBAETHCS HOUYAMH, KOJIHM YEPB'SKH BUIIOB3aI0OTh HA MOBEPXHIO
TPYHTY.

3aBIsSKA CBOEMY CHOCOOY KUTTS 1 CIIOCOOY >KMBJIEHHS JOIIOBI YEPB’SIKM MAaroOTh
Jy’)Ke BEJIMKE 3HAYCHHS B MPOIECi YTBOPEHHS TPYyHTYy. Pa3om 3 IHIIUMH TPYHTOBHMH
TBapWHAMH JIOMIOBI YEPB'SAKU MOCTIHHO PO3MYIIYIOTh TPYHT 1 1M TOJETIIYIOTh TOCTYT B
Hei MOBITpst 1 BoJord. BoHM mepeMilnyloTh TPYHT, OCKUIBKM BHHOCSITH 3€MIIIO, IO
MPOKOBTHYJA HHUMHU, 3 TJIMOMIKMX MIapiB Ha mnoBepxHI. Ilum depB'sku gk Ou



NnepenaxyTb TPYHT. Alle 0COOJIMBO Ba)JIHMBO, 1110, MPOMYCKalOUM TPYHT uyepe3 CBIU
KHUILEYHUK, XapUyIOUHCh POCIMHHUMH 3aJIUIIKAMU, BOHH 3HAYHO MPUCKOPIOIOTH MPOIIEC
yTBOpeHHs mneperHoto. [limpaxoBaHo, 10 3a piK AONIOBI YEpPB'ASKM BUHOCSITH Ha
MOBEPXHIO OJJTHOTO TekTapa 10 20T 1 Oiible 3eMIl, 10 NPOoMIIIIa Yepes iX KUIIEeYHUK.
Oco01uBO BeIMKE 3HaYEHHS poOOTa JOMOBUX YEPB'sIKIB Ma€ JJIs MOJOJIMX MOCAI0K
Jicy.



TEMA 8. TUIl MOJIOCKHA

IIntanus:

1. IIporpecuBHUI1 pO3BUTOK BHYTPILIHIX OPTaHiB.

2. T'0J0BOHOTT M’ SIKyHH — SIK BUIIIA CTYIIHb €BOJIOLIHHOTO PO3BUTKY.

Cepen yepeBOHOTUX € SIK pO3JUILHOCTATEBI, TaK 1 BUAM repMadpouTIiB. 3ariigHEHHS
B O1IBIIOCTI BUIIAJIKIB BHYTPIIIHE. PosButox MOXKE
MIPOXOAUTH 3 YTBOPEHHSIM JIMYMHKHU a00 Oe3 Hel.

UepeBoHOT1  OPUCTOCYBAduCS O  HAA3BUYAHO  PI3HOMAHITHUX  yMOB
icHyBaHHs. BoHu 3acenunu  npuOepexHli 30HM  OKeaHIB, MOpIB Ta iXHI
TTUOWHU (panaHn), MPICHOBOHI BOJIOMMMUIIIA (CTaBKOBUKH), YacTUHA
BU/IIB TPUCTOCYBANACs 10 *KUTTA Ha cylli (BUHOTpaJAHUMN CIMMAK, CIMMAaKH), 3aCEIUBIIN
HaBITh nycTeil Ta BEPILINHU rip. v Ha36MHUX bopm
3aXMCTOM BiJl HECTIPUATIMBUX YMOB CEPEIOBUIIA (TIOCYXHU, XOJIOY) CIYyKUTh 3aTATYyBaHHS
OTBOPY yepenamku IJTIBKOIO CIU3Yy, AKUN TBEpJIHE
Ha noBiTpi. OpraHamMu quXaHHS TPICHOBOAHUX 1 HA3EMHHUX BUJIB € JIETEHI.

Puc. 19. CapoBuii cimMak; Ha TOJOBI JBI MMapu IIyHajieilb; IOTOBIICHHS
Ha KIHISX JOBIIMX HIyMajelb — OYi.

HazemHi MoJiockM MamTh Ha TOJOBI JBI mapu mrynanens (opraHu
JIOTUKY); Ha KIHISAX ONHIE] 3 HUX postamoBaHi o4i (CamoBuii cimmmak) (puc.19). ¥V
MPICHOBOJTHUX bopm oui 3HAXOAATHCS o OCHOBH €IUHOI  mapu
urynaneib, Ka YEpPEeBOHOTUX Ha/I3BUYAIHO pi3HOMaHITHA: MJIAHKTOH,
BOJ[HI Ta Ha3€MHI POCIMHH, Y€PBH, PAKOMO/Ii0H1, 1HIII MOJIFOCKH.

Kaac /IBocTykoBi.

Knac BKJIIOUYAE 20 THC. BU/IIB, OLTBIIICTH 3 SIKUX
MEIIKAIOTh Y MOPSAX, 1 JIULIE JIesiKl 3aceaniu npicHi Boau (puc.20).

Uepenanika JBOCTYJIKOBUX CKJIAJAA€THCS 3 ABOX CTYJIOK, CIIOJIYUYEHUX €JaCTUYHOIO
3B's13k010. KOXKHa cTynka BKpUTa 3CEpeMHM MaHTi€ro. Y pa3i HeOe3MeKUu MOJIOCK
3akpuBae uepemamky. lle 3mificHIOETBCS 3aBAsgku poOOTI M's3iB 3amukadiB. s
MIABUIIIECHHS CUIH CKpIMJICHHS CTYJIOK, Ha



KOXHIA 3 HHMX YacTo € 0e3miu 3yOumkiB — 3amok. [omoBa 1 moB's3aHi
3 HEI0 OpraHu YyTTiB 3peayKoBaHi. BiICyTHS TakoX TJIOTKa, CIMHHI 3271031, TEPTKA.

Puc.20. /IBOCTYJIKOBi MOJIIOCKH:

1-migis; 2 - coneH; 3 - MOJIOTOK; 4 - BycTpHIIs; 5 — Tepero.

Y MAHMIUHIL NOPOIHCHUHI JIBOCTYJIKOBUX po3TaIioBaHi 3510pOBi
JUCTKH, 5Kl TOCTIMHHO OMHBAIOThCA MOTOKOM BoAM. Bojxa HaaxoauTh
y IOPOKHUHY KPi3b TPYOKOTIOAIOHNM BUPICT MaHTIi — IUXaIbHUN CU(OH, a BUAATSETHCS
Kpi3b BUBITHUHN CH(OH.

[Hupkymsiiis BoaAU BCEPEIUHI MAHTIHHOT MOPOKHUHU 3a0e31edy€e MOJIOCKIB HE TUIBKH
KHUCHEM, alie i 1er0. 3BaKeH1 y BOJI1 YaCTHHKHU (OpTaHivH1 3aJIUIIKH, TUTAHKTOH) 3aBISIKU
po60TI 0COOIMBHX BIMKOBUX KJIITHH MPSMYIOTH JI0 POTOBOTO OTBOPY 1 3aKOBTYIOTHCH.
Henpunathi nms ki 9aCTUHKM BHAAISIOTBCS Kpi3b BUBIAHUN cHdOH. J[BOCTYIKOBI
npoUIbTPOBYIOTH 3HA4YHI 00'eMu Bou — 5—10 71 3a roguny (ycTpwiri, Mifii).

Opranamu JIOTHUKY CIy)XaTh UYyTJIMBI KIITHHH, po3cisHi B emitenii | 30kpema
IPYIOBaHI B HABKOJIOPOTOBUX HIYyHaIbIAX, 10 Kpalo HOTH, IO Kparo MaHTii Tomo. bins
ocHOBU 3si0ep € mapa ocdpaxaiiB, OymoBa sSKuX Haraaye OyaoBy ocdpaniiB y
MPUMITUBHUX YEepEeBOHOTUX. biu3pko O memalbHUX TaHTJIiB po3MilleHa IMapa
CTaTOIMCTIB, SKI MAalOTh TaKy caMmy OyJOBy, K 1 B IHIIHX MOJIOCKIB. Y 3BSI3Ky 3
PEIYKIIIEI0 TOJOBHW TOJIOBHUX NIyHajibIliB 1 O4Yei HEMae, MPOTE HEPIAKI BHITAJIKU
BTOPUHHOTO BUHUKHEHHS OPTAHIB 30pY MO KPar MaHTIl Ha MIyHaJbIsX, IO OTOYYIOTh
oTBOpHU cu(OHIB TOmO. Taki BTOPUHHI 04l MOXYTh MaTu pi3Hy OymoBy. HalGimbin
MpOCTI 3 HHUX SABISKOTH CO00I0 OYHI SMKH, BHCTEJCHI eMiTellaJbHUMU Ta
NIrMeHTHUMH KJIiTuHaMu. [lpoTe y neskux (GopM BTOPUHHI 04l MaOTh OUIbII
CkinaaHy OyJOBYy 1 HajiekaTh 10 TUNY NyXUpOBUAHUX. OpuriHaiabHoi Oya0BU 0uli
pO3MillleH1 MO Kparw MaHTIi y rpeOiHniB. BoHU sABIsAOTH cO000 BUIMHAHHS 3



BisJIONOI1IOHUM PO3MIIIEHHSAM KIITHH, 10 CKJIAAy AKUX BXOJSATh 30pOBI KJIITUHH KO-
HIYHOT (OpMHU, IMITIHAPUIHOI (POPMHU, MITMEHTHI 1 TaK 3BaH1 IHTEPCTULIATbHI KIIITUHH.

Po3smHo)keHHs 1 po3BUTOK. IlepeBakHa OUIBIIICTh MJIACTUHYATO350POBUX
po3nuibHOcTaTeBl. CTaTeBa CUCTEMA iX CKIaJa€ThCs 3 TOHAJI 1 BUBIJHUX MPOTOK. 3aJ103U
€ MPOJYKTOM LiesioMa. BoHU napHi, po3MillleH1 B IepeAHbOMY BIILI1 TyayOa 1 3aX04Th
B OCHOBY Horu. Jlume B nedkux Bumajkax repmMappoAuTHi GopMu MalOTh AB1 Hapu
3a703; y O1IbIIOCTI X repMadpoIUTIiB 3 KOXKHOrO OOKy pO3MIIIEHO IO OJHIN
repMad@poUTHIN 3a71031 3 OJHIEI0 BHUBIAHOKI MPOTOKOIO, XOuUa y ACSIKHX € IUIKOM
BIJIOKpEeMJIEH] YaCTHUHHU II1€1 321031, 110 MPOAYKYIOTh JHUIIE CIEPMATO30i1u abo JuIle
aiinexniTuHu. CtaTeBl KIITUHU GOPMYIOTHCS 3 3a4aTKOBOTO €MITENit0, SKUM BCTEIEHI
roHaju. Y OUIBIIOCTI BUIAJKIB CTaTeBl MPOAYKTH BUBOASTHCA HA30BHI Uepe3 MpO-
TOKH, IO BIJIKPUBAIOTbCA MO OOKax HOTM B MaHTIWHY HOPOXHHUHY MOpy4Y 3
oTBOopaMH HeppuAiiB, aje y OUIbII NPUMITUBHUX (HOPM CTAaTEB1 NPOAYKTU BUBOIATHCS
yepe3 Hehpuii.

KonynstuBHoro amapata Hemae. BinpIIicTh MJIACTUHYATO3A0pPOBUX BIAKIAJA€
SUIs y BoAy, A€ U BinmOyBaeThcs 3amuiigHeHHs. HaltuacTimie siis BiIKJIagal0ThCs 110
OJTHOMY, 1 JIMIIIE 3piJIKa CIIOCTEPIrae€ThCs MPUKPITIICHHS SIENb 10 MiBOJIHUX MPEIMETIB.
[IpoTe y Oarathox mpicHOBOAHUX GOpM AL BigkianarTbes B 3s10pa, e 1 BiaOy-
BA€ETHCA PO3BUTOK O BHUXOAY JIUYMHKHU. Tak, y mpoleci po3BUTKY MOPCHKUX GopM
YTBOPIOIOTHCS JINYUHKU TPoxo(opHOro Tuny. BHaciiok MOCTYNnoBUX 3MiH Tpoxodopa
HEPETBOPIOETHCS B TUIIOBY JJIS INIACTUHYATO350pOBUX JUYUHKOBY QopMy — genicep
(mapycuuk). Ha il cramii JuduMHKA 3HAYHO HAOJIMXKAETHCS 10 JOpOCioi ¢opmu,
BIAPI3HIAIOYMCH BIJl Hel HasBHICTIO napyca. [lepeTBOopeHHs mapycHHMKa Ha JOpPOCIy
bopmy.



Puc. 21 . bBynoBa 06e33y0kmu:

A — BHYTpILIHS MOBEPXHS MPaBOi CTYJIKU paKOBUHU: | — BiIOUTOK HA MicIli
OPUKPINJIEHHSA NMEPeIHbOr0 MYCKyla-3aMukada, 2 — T€ X 3aJHbOr0 MYCKYyJa-
3aMuKaua, 3 — 3B'A3Ka, U10 CIoJydae OOU/IBI CTYJIKHU Ha CIIUHHINA cTOpOHi; b — Tino
6e33yOku, BUHHATOT 3 pakoBUHU: 1 1 2 — M'si3u-3aMukaui, 4 — kpail MaHTil. 5 —
cu(oH, yepe3 sKi BOJa BXOIUTh B MAHTBIHHY NOPOKHUHY, 6 — BUBITHUMN CUPOH, 7 —
HoOra, 8 — 1110 MPOCBIYYIOTh BHYTPIIIHI OpraHu — MnedviHka i cepie; B — 0e33yOka
3 BIJIp13aHOIO JIBOIO CKJAJKOI MaHTil; 4 — Kkpall npaBoi MaHTii, 5 1 6 — cudoHwu,
8 — 51iBa 30BHIIIHSA 1 BHYTPIIIHS MJIACTUHKHU 350pa.



Ha BinMiHy BiJl MOPCBHKHX, y MPICHOBOJUX JBOCTYJIKOBUX PO3BUTOK B1AOYBAETHCA
a0conmTHO cBoepinHo. Tak, y 0e33yOkd 3 s€lb, 10 BUHOIIYIOTHCS B 3si0pax,
BUXOJSTH 0COOJIMBI JIMYUHKH - TJI0XiAli (puc.21).

['moxumii MarOTh JBOCTYJIKOBY PaKOBHUHY TPUKYTHOI ()OPMH, 3 TOCTPUMHU 3YOISIMH
MOCEePEeINHI Kpar KOXKHOI CTYJKHM. MIiX CTyJIKaMd PaKOBUHKU TIOX1AiI—CHUIBHUM
MycKyi-3amukad. Kpim Toro, rimoxuauii mMae OUMCYCHY 3ajo3y, IO BUILISE OUCYCHYIO
HUTKY. Y 0€33yOKu TJI0XiJii pO3BUBAIOTHCA BOCEHU 1 3UMYIOTh B 350pax marepi.
BecHO10 BOHM BUKHAIOTHCA Y BOAY 1 IPUKPIIUISIOTHCS 10 WIKIpH, 390€p 1 JIaBHUKIB pUO
3a JJOOMOTOI0 KJIEHKOi OMCCYCHOW HUTKH 1 3yOIiB pakoBuHH. [loTiMm, mig BIJIMBOM
po3ApaTyBaHHs WHIKIpU PUOU, TMOYMHAETHCA OOPOCTAHHS TIOXIIS EMiTeNieEM MIKIpU
rocrojiapsi, 1 yTBOPIOEThCA OyipOalika y BUIJISAI MaJICHBKOTO HApUBY 3 TJIOX1JIEM
BCEPEIIMHI.

VY takoMy cTaHi rJioXiAid mapasuTye Ha WIKIpl puOM MPOTAroM ABOX 1 Ouiblie
micsmiB. [lotiM mkipHa Oynpbanika JOMA€ETbCs 1 MO PO3BUHYBCS JO ILOT'O 4Yacy 3
TJI0X1is MOJIOJMH MOJIOCK Tajae Ha JHO. Takud CBOEPIAHUNM CHOCIO PO3BUTKY
3a0e3neyye pO3CENeHHs MOJIOCKIB 3a J0MoMOror pub. VY IHIIMX HPICHOBOJIUX
JBOCTYJIKOBHUX, HAITPUKJIA, Y KYJIbOBOK 3aPOJIKH PO3BUBAIOTHCS B MAHTUHHOMW MTOPOKHUHI
B OCOOJIMBUX «BUBOJKOBHUX KaMmepax» Ha 310pax, 3 MaHTUHHOW MOPOKHUHU BUXOISThH
KPUXITHI MOJIFOCKH, 1110 BXK€ LIJIKOM C(HOPMYBAIHCS.

Kuaac IN'oaoBonori. Onucano modag 700 BUIIB rojIoBOHOTHUX. | 0OJTOBOHOT1 MAarOTh
pPYAUMEHTAPHY yepenawixy. PoroBuit OTBIp OTOYECHUU
ynaJbIIMHU (BiciM y BOCBMHUHOTIB, IECATh Y KapaKaTHIlb 1 KaJabMapiB). Ha mrymanbisax
y AeKIJIbKa PAIB pO3TallOBaHi MPUCOCKHU. 1'0J10 Ba Benmka (puc.22).

['010BHHIT MO30K TOJIOBOHOTMX BKPHTHM 3a4aTKOBOK KOPOIO, 3BEPXY 3aXUIICHUU
XpAmoBUM YeperioM. OpraH 30py — 04i, aKOMOJAIliSl JOCSATAEThCS BUIAICHHIM a0o
HaOJIMIKEHHSAM KpUIITaTuKa A0 CiTKiBKH. CMaKOB1 pelenTopy pO3TallloBaH1 Ha S3UIIl Ta
npucockax mrynaienb. OpraHu piBHOBaru mpecTaBleH] CTaTOLMCTaMHU.

KpoB mae OnakuTHUI KOMIp, 110 MOB'SI3aHO 3 TPUCYTHICTIO MITMEHTY, SKUM MICTUTH
KYIIpYM — 2emoyianiny, SIKuii 6epe ydacTb y TPAHCTIOPTI KUCHIO. Y TOJOBOHOTHX TPHU
Cepllsi: TOJOBHE CKIAAEThCS 3 MepeAcepas 1 NTyHOUYKa i 3a0e3neuye MOTiK KPoBi Mo
TUTy,a 1HII1 1Ba (310POBI CepIlsl) MPOMITOBXYIOTh 11 Kpi3b 3510pa.

Pot HeBenukuii, M'si3ucTa riaoTka Mae poroBuil 13600. I'010BOHOT1 - XMkaku. Bonu
XapuyloThcs prubdor0, Kpabamu, 4yepenamkKaMu, HeP1IKO 3yCTpidaeThCa KaHioamizMm.



Puc. 22. Cxemu opranusaiii roJI0BOHOTHX.:

A - TodvaTKoBUU IUIaH OymoBHW Tima 1 pakoBuHH, b- Hayrmmyc; B -kapakaruna (mecsTHHOTI);
MOKa3aHO TUIBKM YacTWHA opraHiB. [-mrymansiig; 2-rosioBa; 3-7g0pcajbHa YacTHHA MaHTHHHOM
CKJIaJIKh; 4—HYTpOIIeBUil MimoK; 5 —cenTa; 6-cudoH, 7-ra3oBi Kamepw, 8-3s10pa; 9-BeHTpadbHA
JacTHHA MaHTUHHON ckianku;, 10-manTuiiHas mopokHumHa; 11-Hora; 12 BopoHka; 13-BepxHs
yacTuHa 13600a; 14-okxo0; 15-pakoBuHa; 16- mapu JOBeUbKUX pyK; 17 HIWKHA YacTHHA 13b600a; 18

YOPHWIBHHUN MIIMOK; 19-ciine BuporntyBanss; 20 - IUTyHOK

['omoBoHOr1 po3aibHOCTAaTEBl. 3aIlliIHEHHS BHYTPINIHE: caMelb NIyHajblieM
NEPEHOCHUTH CIIEPMATO30iI1 B CTATEBUI OTBIp caMKH. PO3BUTOK mpsiMuii, 6€3 THINHKOBOT
cTanii.

Pyx 3nilicHIOETBCS 32 IPUHIMIIOM PEAKTUBHOTO ABHUTYHA. Kpi3h MaHTIHUI OTBIp
BOJIa 3aCMOKTYEThCSI B MAaHTIMHY MOPOXKHUHY, & MOTIM 3 CHJIOK BHUINTOBXYETHCSA KPi3h
BuBiHUHN cudoH. [Ipu 1bOMY MOJIIOCK TIepecyBa€eThCs 3aHIM KiHIleM Tina Buepea. Jeski
BOCBMHHOTH MOXYTh «XOJAUTH» TIO JIHY, CIUPAIOYNCH HA MIYyNaJbIIA.



TEMA 9. TUII YIEHUCTOHOI'T
IIuranus:
1. 3HayeHHs NaBYKOMOIOHUX B IPUPO/I.
2. bynoBa KoMax 3HaYEHHS.
Kaac IlaBykomoaioni. Kinac o0O'eqnye 60 Tuc. BHAIB, 3rpyNoBaHUX
y JeKUIbKa psiB, HAWUMUCIEHHIMMUMU 3 Skux € [lasyku (27 tuc.) 1 Kniwi (25 Ttuc.).
Cxopnionu (61u3pko 700 BUIIB) — HaWIaBHIIIKNA psii cepesl HA3EMHUX JIEHUCTOHOTHX,
mo 30epir 0e3di4 MNPUMITUBHUX pPHUC BIACTUBUX BOAHUM mnpenkaMm. CydacHi
MaByKOMO10HI MpPEACTaBlIeHI Ha3eMHMMH (QopmMaMH, W0 TMOXOISTh BIJ BOJHUX
YIEHUCTOHOTHX, SIKI CTIOYATKY 3aCEJISLIIH MOPSL.

Puc. 27. IlaByk XpecTOBHK

1 — camenp; 2 —camka, 3— KiHEIb JIAlIKK 3 T'PEOCHEBHIHUMHU
KiIrTUKaMu: 4 — maBvVTMHOBI OODOMNABKH: 5 —uesrocTv maBvka: 6 —

Tino IlaBykomomiOHMX CKJIAAAETHCS 3 TOJOBOTpyne 1 depeBil. [omoBorpyau
YTBOpEHI H[UIBHOO KYTHUKYJIOIO 1 BKJIIOYAIOTh 6 CETrMEHTIB.
KinmiBku mepmoro cerMeHTta — XeJilmepu — € OpraHaMu 3aXOIUJICHHS
1 monpibHeHHs ki (puc.27). YV maByKiB Ha KIHYMKaxX XeJilep BiJKPUBAIOTHCS
MPOTOKHU OTpYHHUX 3a503. KiHIIBKH Jpyroro cerMeHTa — MeAinajlbli — BUKOHYIOTh
GyHKIIF0 yTpUMaHHS 3710014i, O€pyTh y4acTh y MEPEHECEHHI CIEPMH B CTATEBI MIISXHU
CaMKH, CITyXaTh opraHamu JOTHUKY.



Puc. 28. IlaBykonoaioHi:

JI —conenyra; b - TCNHOH xBocTaTuii; B—
JKECKOPIIOH KHIKHUM; I - CiHOKIC 3BMYaliHuii; J—mayk-

KapaxkypT.
KiHIiBKM HAacCTymHHX 4YOTUPHOX CETMEHTIB — HOTH — OepyTh ydYacTh Yy
nepecyBaHHi, NJEeTeHHI TaBYTUHH  (TIABYKH), BUKOINYBaHHI  HIPOK,

yTpUMaHHI  SI€YHOTO KOKOHa, 3700mui. BoHM 3a0e3medeHi HIOXOBUMH  Ta
JOTUKOBUMH PEIETITOPAMH.

Ha BiamiHy Bia pakonoiOHUX 00UB1 aHTEHU B TABYKIB PEAYKYIOThCS, (haceTKOB1 04l
BIJICYTHI.

UepeBlie 3'€e1HY€ETHCS 3 TOJOBOTPYIbMH 33 IOOMOTOI0 ChOMOTO CErMEHTA, KU
HE HEce KIHI[IBOK. Y O6araTbox KJIIII1B rOJIOBOTPYAH
1 yepeBIle 3JIMBAIOTHCS B €JIMHE IIIJI€ 1 BTpadyaloTh cerMenTaiito. KiHIiBKu 4epeBIi, 110
HECYTh 350pa, MepeTBOPIOIOTHCS Ha JjereHi. KiHIIBKH AECATOrO ¥ OJMHAIISATOTO
CETMEHTIB YTBOPIOIOTH NaBYTUHHI OOpPOJaBKH.



HepBoBa cucutrema xapaKTEepHU3YETHCS MOJAIBIIOK KOHIICHTPAII€I0 HEPBOBUX
BYy3JIiB. Y MaBYKIB y MepeIHbOMY BIJJI11 TOJOBOTPyJel BUHUKAE €IUHE CKYyMUYCHHS
HEUPOHIB — rOJIOBOTPYAHA HEpBOBa Mmaca.
3 opraHiB YyTTIB PO3BUHEHUM JOTUK (UyTJIMBI BOJOCKU HA TUI Ta KiHIIBKAaX) 1 HIOX. 31p
y’Ke cIa0Kuil — € IeKUIbKa Map NpOCTUX OYOK.

binbuicTs NaByKOMOMIOHUX — XMKaKH, MPUCTOCOBAH1 A0 >KUBJIEHHS HaMiBPIIKOIO
xero (puc.28). CriiimaHa 310014 BOMBAETHCA OTPYTOIO, OKPUBH KEPTBU PO3PUBAIOTHCS
1 BCEPEAVHY BBOJISITHCS TpaBHI COKH. [ToTim
PO3PIKEHUN BMICT KEPTBH BCMOKTYEThCS. [l 1IbOro CIy>KHUThH 3a0e3leueHa M's3aMu
IJIOTKA, AKa NEePEXOAUTH y TOHKUU CTpaBOXij 1 nani —
y CHCHMH TUIYHOK. BUWpOCTM KWIIEYHHKY YTBOPIOIOTH TEYIHKY, KJIITHHHU
AKO1 BUAUISIOTH TPaBHI PEPMEHTH.

JluxanbHa cHCcTeMa NpEJCTaBlIeHa JIereHSIMH a00 TpaxesMmH. Y BHIINX IaBYKiB
BUHHUKAIOTh Tpaxei. Jleski maByku MaroTh 1 JiereHi, 1 Tpaxei. Kl 3aBasku apiOHUM
pO3MipaM MPUCTOCYBAIHCS 10 TIOTIMHAHHS KUCHIO BCi€I0 MOBEPXHEIO TiJa.

KpoBoHOCHa cuctema mo0pe po3BMHEHA y BHJIB, SKi JUXarOTh JiereHsMu. Ha
CIIMHHOMY oorri TOJIOBOTpYACH po3TalmoBaHe cepie, BiI SIKOT'O
BIIXOSATh BEJIMKI KPOBOHOCHI CYJITUHH.

Cucrema BUJIJICHHS npeACTaBleHa  Malbnicie8UMU cyouHamu —
CIIMMMH BUPOCTAMU KUIICYHUKY.

[TaBykomomiOH1 po3A1IbHOCTATEB]. 3aTUTiHEHHS B OLIBIIOCTI BUNIAKIB BHYTPIIITHE.
[Tomupeni MOBCIOTHO. BupimanbHe 3HAYEHHS B
€BOJIFOIII  TMaByKiB  Bigirpaja maByTdHa (TeHeTa). BoHa €  TpPUTYIKOM,
MacTKOI0, MICIIEM CHapOBYBaHHS, MEXaHI3MOM pO3MOBCIOJKeHHs. HuTka mnaByTUHH
YTBOPIOETHCS Ha OBITP1 3 CEKpeTy MaByTUHOBUX 3aJ103,
pO3TalllOBAaHUX y TOPOXXKHUHI dYepeBs. [laByTHHHI 3a703W BIIKPHUBAIOTHCS HA30BHI
NaByTUHHUMH OOpOJTaBKaMHU.

Y  maBykiB  BUpaXeHWHl — cmamesuu — Oumopgizm.  3a3BUYal  caMellb
MEHIIMH 3a caMmkKy (iHOAI B THUCSAYy pasiB), 1 YacTO TiCJas 3arlliIHEHHS
MOimacThCs HEIO. 3arutifHEeHHSA BHYTPIIIHE. S BIJKJIATAIOTHCS B
KOKOH, 3poOJieHHil 3 TaByTUHH. baraTto BHUIIB MIKIYIOTHCS TPO TMOTOMCTBO —
OXOPOHSIOTh KOKOH, JOTJSIAI0Th 32 HUM.



TEMA 10. K/IAC KOMAXM.

Iuranusa:

1. PO3MHOXEHHS Ta pO3BUTOK KOMaX.

2. 3Ha4yeHHs KOMaXx.

Komaxu 31aTHI pyxaT rojgoBoro. Pyxu 11 B OUTBIIOCTI BUNAAKIB OOMEXEH1 OJHIEIO
IJIONIMHOK (BEPTUKAIBLHOK a00 TOPU3OHTANIBHOIO), 1 JKIIe OOTOMOJU MOXKYTh
MOBEPTATHU rOJIOBY B JIEKIJIBKOX IUIOUIMHAX. ['pyiu cKIaaaloThCs 3 TPhOX CETMEHTIB, SKi
HECYTh TpPU Mapy UWIEHUCTHX KIHI[IBOK. 3aJie’KHO BIiJ CHOCOOy MepecyBaHHS KOMaxu
KIHI[IBKH 32 0yJ10BOIO MOXYTh OyTH (puc.29):

1) xoauibHi, a00 OirajpHi (MTATHYHUKH, OAraTo *KyKiB);

2) cTpubabHi (capaHOBI, KOHUKH, OJIOXH);

3) purodi (KamyCTSHKH, )KYKHA-Kapamys3u);

4) xamanpHi (Ooromosn);

5) miaaBanbHi (KYKHU-TIJIABYHIII).

Puc. 29. Pi3Hi Tunu KiHUiBoOK KoMax:
1 — GiranpHa; 2 — crpubanbHa; 3 —
naBajibHa; 4 — puUIOYa,

VY GaraThOX KOMax JI0 PYTroro i TpeThOro CETMEHTIB TPy 1€l MPUKPITIITIOIOTHCS OpraHu
MOJIBOTY — KpuJa. Bouu YTBOPIOIOTHCS AK BUPOCTH
MOKPUBHOTO EIITEIIIO0 1 3aKPITUTIOIOTHCS JKIJIKaMU. Y OUTbIN MPUMITHUBHUX BUIB MEPEIH1
Ta 3ajH1 Kpuia OJTHAKOB1 3a O0y10BOIO 1 byHKIi€ETO,
AKy BOHU BHUKOHYIOTH (0aOku). Y Myx 1 KOMapiB pO3BUBAETHCS JIMIIE
NepenHsl mapa Kpwi, Y BISJIOXBOCTUX — 3aAHsA. Hepinko mepenHi Kpuia BHUKOHYIOTh
3aXUCHY byHKI1111O, MEPETBOPIOIOYHNCH Ha HAJIKPUILIS
(ksonu, kyku). barato BuIIB KOMax MOBTOPHO BTpaTwiu Kpuja (0JIOXH, BOII), 110



MOB'13aHO 3 0COOJIMBOCTAMU ix KUTTEISITBHOCTI. Kpuna
NPUBOIATECS B PyX M's3aMu, 1[0 3aiMalOTh 3HAYHUA OOCAT TPYIHOTO
BIJILTY.

Yepesye KOMax YTBOpPEHE PI3HUM  YHCJIOM  CErMEHTIB (He  Oulbjlie
nBaHaAIATH). BoHO Maiike 3aBkau mo30aBieHe KiHIIBOK.

XITUHOBAa  Kymukyia 'y  BCIX  Ha3eMHHUX  BHUJIB  BKpUTAa  TOHEHBKUM
mapoM  BOCKOMOJiIOHOI ~ PEYOBWHH,  sSIKa  MEPENIKO/DKAE  BUIIAPOBYBAHHIO
Boau. Ha Ti11 KoMax € 4iCJIeHH1 BOJIOCKH, 1[0 BUKOHYIOTHh ()YHKI[IIO OpTraHiB JOTUKY abo
CILYXY.

HepBoBa cuctema moOymoBaHa 3a  MPUHIMIIOM  YEPEBHOTO  HEPBOBOTO
JAHIIOXKKA. [OJIOBHMI  MO30K  JIOCATAa€  BEJIUKOTO  PO3BUTKY, OCOOJIHMBO Yy
CYyCHIJTbHHX KOMax.

daceTkoBl 04l KOMax pO3TalIlOBaHI HAa MEPIIOMY CETMEHTI  TOJIOBH.
Hepinko € mie nexuibka MpOCTUX OYOK (HAMpPHKIAL, Y MEIOHOCHOI Oxoiu). barathom
BUJAM IpUTAMaHHUU rapHui 31p. Tax, 015K0HM MOXYTb
pO3p3HATH (PopMy TpeAMETIB 1 JesKl KOJThOpH (UEPBOHUM, KOBTUM, 3€JICHUU, CHHBO-
¢ioneroBuid, ynbTpadioneToBuii). Ha BinMiHy Bii JIOACBKHUX, 04l ODKUT YYTIMBI J10
NOJIAPU30BAHOTO CBIT/A. YCi KOMaxW 3JIaTHI CHPUHAMATH KOJIMBAaHHS TEeMIIEpaTypH.
Tepmopenentopu JOKadi30BaHI B HUX B OCOOJIMBUX BOJIOCKAX Ha WICHHMKAx HIr. Y
0araThb0X KOMax PO3BHHEHI OpPraHU CIyXy, YTBOPEHI BOJIOCKAMH HaHOTaX 1 YepeBIIl.
Jly)xeno0Ope po3BUHEH1 OpraHu XiMIYHOTO 9y TTs 1 HIOXY. CMaKoBi pelenTopy 3HaXOAAThCS
Ha POTOBMX YAaCTHHAX 1 Ha Jjanmkax. Komaxu 9yTIuWBiI O PIBHS BOJIOTOCTI MOBITPS 1
MarHiTHUX TOJIB.

Y  poTOBYy MNOpPOXHUHY  BIAAAOTh IPOTOKM  CIMHHUX 3a103. PoroBa
NMOpOKHMHA BEAE JO CTPaBOXOAYy 1 Jami J0 IUIyHKA. 3allo3WCTI  KJIITHHHU
KHIIIEYHUKY  BHPOOJSIOTH  TpaBHI  (EpPMEHTH, CKJIaJ  SKUX  BHU3HAYAETHCSH
XapaKTepoM 1Ki KOMaxH.

JuxanbHa cucTeMa npejcTaBiIeHa nobpe PO3BHHEHOIO MEpPEXKEIO
TpyOoK — Tpaxei. Tpaxel BIAKpUBAIOTHCS HA TIOBEPXHIO TiJla HEBEJIMKMUMU OTBOPAMH —
TUXATBISIMH.

KpoBoHnocHa cuctema He3amkHeHa. be3zbapBHa remoniMmda, IUpKyJIOo0Ya B
MOPOKHUHI TUJIa KOMaX, CIYKHUTh JUIsl TPAHCIIOPTYBAHHSI TIOKUBHUX PEYOBUH, TTPOTYKTIB
oOMiHy, TOpMOHIB. Pyx remonimdu 3a6e3medyeThCsi CKOPOUCHHIMU CIIMHHOI CYJAUHU —
cepusl.

BunmineHa cuctema yTBOpEHa  MAaNBMITIEBUMU  CYJIHMHAMH — TOHKUMH
TpyOKONMOA10HUMU BUPOCTAMU KUIICYHUKY, ix BUIBHI KiHII1
JeXKaTh y MOPOXKHUHI TUIa. PO34MHHI NPOAYKTH OOMIHY MOTJIUHAIOTHCS KIITHUHAMU
CTIHOK MalbMIIri€BUX CYIUH 1 NpPOCBITAMU MPOXOAATh
y  kumky. [lpuctocyBaHHsIM s aKyMmyJssiiii  BOAWM €  OKUPOBE  TIJO.
YHacni0K OKMCHEHHS )KUPOBOi TKAHUHU BUAIISIETHCS BEJIMKA KidbKICTh BOJH.



Puc.30. IloBHe mepeTBOpeHHNA Y KoMax (TpaBHEeBHIi KYK):
1 camka; 2 camenpb; 3- TMUMHKA; 4- KYKOJIKa.

Maiike  Bcli  KOMaxu  po3aiuTtbHOcTaTeBil.  YojoBidui  cTaTeBi  OpraHH
npeacTaBiieH1 napHUMHU CiM'SHUKaMHU, CIM'IBHBITHUMH MPOTOKAMH
1 KOMYJIITUBHUM OpPTaHOM, a JKiHOYlI — JBOMa S€YHHUKAMHU 1 XKIHOYMMHU CTAaTEBUMHU
nuIsixamu. Y OUIBIIOCTI METEJUKIB 1 XK YKIB 3aIlJ1iIHEHHS 30BHIIIHbO-BHYTpilTHE. YacTo
3ycTpiyaerbcs Imryrpinmme 3armmigHeHHs. [HOmI SHWI  pO3BHBAIOTHCS  HIISXOM
napTeHoOreHe3y (TJs, MaJuYHUKH ).

[IpakTHYHO B yCIX KOMax y JKMTTEBOMY ITUKIJII MPUCYTHS CTaaisd JUYUHKH — iM
BJIACTUBUNA  PO3BUTOK 3  meperBopeHHsM  (puc.30). VYV  pasi  pozsumky
3 HENOBHUM NepemeopeHHAM JTUYNHKA BeJe TaKUil CaMHUil CIOCiO KUTTS, 5K 1 Topocia
ocobuHa — imaeo, Y pasi po3eumky 3 NOBHUM NepemeopeHHaM JTHINHKA BUXOIUTH 3
NI Ha paHHIX eTamax po3BUTKY. Ha ctaxmii msmeuku BinOyBaeThCs pyHHYBaHHS
JTUYUHKOBUX OpPraHiB i popMyBaHHS OpraHiB iMaro.

PicT komMax cynmpoBOKy€eThCs THHBKaMU. Jlopocia koMmaxa He JTUHSE.

Komaxm  ocBOinmm 3eMHYy TOBEpXHIO, TIpyHT, moOBiTpsA. Jleski  Buam
MMOBTOPHO 3aCeIINIIN mpicHi BOJOUMH (kIO -BOAOMIPH, ESIK1 i311111),
MEHIII€ MPOHUKIIN B MOPsI (Iesiki 1BOKpuIIi). Po3mipu komMax BapitoOTh y TyXKe IIUPOKUX
MEXKax.

Komaxu maroTh BeldMKEe 3HAUYCHHS B MEIUIIMHI SK TPaHCMICUBHI TBapWHH, HOCII
30yJJHUKIB XBOpPOO, @ B CUIbCHKOMY IOCIIOJAAPCTBI SIK MIKITHUKUA. 3€PHOBUX MPOJYKTIB, SIKI
3HUIIYIOTHCA KOMaXaMH IIOPIYHO B BCbOMY CBIT1, BUCTAUMJIO O Jyuist xapuyBaHHs 200 MIiH.
JONIEH.



JIJ1s1 TFOIMHU KOMAaX! SIBJSIIOTHCS. HE TUTBKH €KTOMAapa3uTamu, ajie i TpaHCMICUBHUMU
TBapWHAMU, HAMIPUKIIA]l BOIIIl, MEPEIAIOTh CUITHUMN Ta 3BOPOTHUN TU(, @ TAKOK BOJUHCHKY
JUXOMaHKy. bioxu nepeHocsaTs — yymy, TyJaspeMito, eHIeQatiT, eniAeMIYHUI CATHUHN TU,
KOBTY JUXOMaHKy. JIBokpwii (Myxu, Komapi) NEpPEeHOCSATh JIIOAWHI PI3HOMAHITHUX
MPOTO300HO31B, TeIbBMIHTO31B Ta iH(eKIii. Myxa 11e-11e IepeHOCUTh TPUITAHO30MO03, KOMap
aHoghenec — MANAPIMHUX TUTA3MOJIIIB, JOMAITHA MyXa — SIMI acKapuaud Ta IHIIUX
Napa3uTUYHUX YepBE, a TaKoXX pI3HOMAHITHUX MIKpOOiB: mojiomienita, Tuda,
TyOepKyJibO3a, XOJIepH, cara, IU3eHTepito0 Ta HII. Myxa-Kurajika — cu0ipCcbKy BHUpPa3Ky,
TynspeMito. JlnunmHku OaraTh0X MyX SBISIIOTBCS MMapa3suTaMU JIIOJUHUA 1 TBapuUHH,
BUKJIMKAIOTh 3aXBOPEHHS, 1[0 HA3UBAIOThCS Mia3aMU TKAHEBUMU Ta YEPEBHUMH (JTUUUHKU
myxu Bonwdapra).

KopucHi koMaxu BITHOCATHCS 10 MEPETUHUACTOKPWIUX - OCHU Ta OJIKOJH, fKI €
AKTUBHUMM 3alIFOBauYaMH POCivH. JloMaliHs Komaxa medoHocHa 00cona A€ BOCK Ta
Mejl. 3arajibHa MpOayKTUBHICTh 4011 €Bponu ckianae 10 000 Ton Bocka ta 50 000 ToH
MeJla Ha PIK.

Kpim Toro O6/xoiu MarOTh MPAKTUYHE 3HAYCHHS B MEIMIIMHI: ST OKUI a TaKOX
MAaTOYHE MOJIOYKO BUKOPUCTOBYIOTH B JIIKYBaHHI PsITy XBOPOO JIFOAMHU



TEMA 11. TUII XOPJOBI.

1. 3aranbH1 03HAKU XOPJOBUX.

2. XapaKTepuCTUKa NpeAcTaBHUKIB KiaciB JlanuetHukis, Kpyrnoporux.

EBomtoniitni ocobmuBocTi Oy10BU:

1) BUHUKHEHHS BHYTPINIHBOIO CKEJIeTa — XOP/IH, MPYKHOTO XPSIIa,
3aMIMICHOTO HaJlajll KICTKOBHMH €JICMCHTaMM;

2) opraHizailisi HepBOBOT CHCTEMH 3a TUIIOM HEPBOBOI TPYOKH €KTOJEPMaIbHOTO
MTOXOJKCHHS;

3) moenHaHHS QUXAIBHOT 1 TpaBHOT cucTeM: 350pa (y BOJHUX XOPJOBHUX) 1 jiereHi (y
HA3€MHHMX) YTBOPIOIOThCA SIK BUPOCTH TJIOTKH, a HE SK NOXiAHI KIHIIBOK (Y
0e3xpebeTHHX).

VYci  mpenctaBHUKM  THUNY —  @mopuHHopomi  TBapuHu. Ha  meBHOMY
etani  eMOpIOHAJBHOTO  PO3BUTKY  MEPBUHHHI  poT  (TacTpomop)  3apocTtae
€KTOACPMOI0, a Ha MPOTUJIC)KHOMY KiHIlI 3apOJKa YTBOPIOETHCS BTOPUHHUN POT, SIKUH 1
Oyne pOTOBMM OTBOPOM Y  JOPOCIOTO Opra”iamy. Y  JAUISHII TacTpPOIopy
3HAXOJIUTUMETHCS aHAJIBLHUM OTBI.

Tun XoppoBi Bximtowae Tpu mniarunu: be3uepenni; JlmumHKOBOXOpPIOBi, abo
[NoxpusHuky; YepenHi, abo XpebdeTHi.

Knac Jlanunernuku. Kinac Bximrodae 61u3pko 30 cydacHHUX BUJIIB.

JlaHIIETHUKH —  MaJIOpyXJHWBI TBapuHH, SKI  NPOBOASATH  OIIBIIICTH
qacy, 3apUBIIUCH Y TICOK.

Tino BumoBxkene, puoOomomiobHe. Ha cnuHHOMY 0OIll  B3JOBX  YCHOTO
T1a TMPOXOJUTh CIIUMHHUK IUIaBellb, SIKUM MEePEeXOJUTh Y XBOCTOBHUH IUIaBEIlb, 110 Mae
bopmy JIAHIIETA. [xipa JIAHIIETHUKA CKJIaJa€eThC 3 JIBOX
apiB: 30BHINTHBOIO — EMiJEPMICYy, 1 BHYTPIITHbOTO — jAepMu. Emigepmic, Ha BiAMIHY
BiJ pemTu XOpIOBHUX, MpeCTaBICHUN OJIHUM apom
KJIITHH, K1 BUAUISIIOTh TOHKY KyTUKYy (puc.31).

Puc. 31. Tlo3noB:kHiii pa3pi3 JgaHUeTHUKA:
1 - mynaneus MpeapoTOBOrO OTBOPY; 2- 3510pOBI 11i1i;3 — HEpBOBA
TpyOKa; 4 - xop/a; 5 - HaBKOJI0310poBa MOPOKHHHA; O - CTaTEB1 3aJ103H;

7- KulIKa.



Ckenet 6e3uepenHuX yTBOPEHUI XOPI0I0 — €IaCTUYHUM NPYKHUM XpsieM. Xopaa
CIIyKUTh OTIIOPOIO IS BHYTPILIHIX OpraHiB 1 MicUEeM
NpUKpirieHHd M'a31B. [lonepeyHocMyracti M'si3U CKJIaAaloThCsl 3 OKPEMUX CETMEHTIB

HepBoBa cuctema npejcraBieHa HEPBOBOIO TPYOKOIO, 11O TSATHETHCS Y3J0BXK Tiia
Haj XOPAOI0. [Tomin Ha MO3KOBUH 1 CIIMHHUU BTN
BICYTHIA. Y KOXXHOMY CErMEHTI BIJI HEpPBOBOI TPYOKHM BIAXOIATH 1O JBI
1apy HEPBIB.

Ha nepeanbomy KiHIII TiJ1a 3HAXOAUTHCS HIOXOBA SIMKa, B SIK1M JTOKaJ130BaH1 HIOXOBI
KJIITHHU. Y3I0BX BCl€El HEPBOBOI TPYOKM 30CEepeJIK€H1 OpraHu 30py — OYKH, 37aTHI
BIIPI3HATH CBITJIO BiJl TEMPSIBU
Kpi3b MPO30pi MOKPUBH Tija.

Xap4yoBi YaCTUHKHU MOTPAIUIAIOTH 10 POTa 3aBISKU PyXYy LIyHajielb, [0 OTOYYIOTh
POTOBY BOPOHKY. POT mepexouTh y TJIOTKY, CTIHKHU SIKOT MPOpi3aHi 3HAYHOK KIJIBKICTIO
30poBuX 1IauH. [IpugaTHiWIS >KUBJIECHHS YacTOYKM OOBOJIKAIOTHCS CIM30M 1
HAJIXOASATh Y KHUIIEYHUK — KOPOTKY MpsAMY TpyOKy. Y mMoyaTKoOBOMY ii BiIJiI €
NEY1HKOBUM BUPICT.

JuxanpHa cucTeMa TICHO TOB'A3aHa 3  TpaBHOW. 3s0poBi  IIUIMHH,
NPOHU3aH1 KaluIspaMH, MOCTIMHO OMHUBAIOThCS Boaor. [I[iTMHU BiAKpHUBAIOTHCS B
aTpiajgbHy MOPOKHUHY, sgKa Mae OJINH BUXIJTHUM OTBIp
Ha HWXKHIM TmoOBepxHI Tina. Bopga, mnoTpamisioud B POTOBUM OTBIp 1 jJani
B IJIOTKY, TPO(DIIbTPOBYETHCS KPi3b 310pOBI1 MIIIMHY B aTpiajbHy NOPOKHUHY, a 3BIATH
Kpi3b BUXITHUH OTBIp BUKUIAETHCS HA30BHI.

KpoBonocHa cuctema 3amkHeHa. Cepiisi HeMae; HOTo poJib BUKOHYIOTH MYJIbCYIOUl

KPOBOHOCHI CYJIMHHU. Humu CyJIMHAMH KpOB [MOJAETHCS
no 3s0ep, a gami — J0 BCiX opraHiB Tima. KpoB He MICTHTh JIHUXaIbHUX
IIITMEHTIB.

CucteMa BUIIICHHS JIAHIETHUKA MOMiI0HA 10 MeTaHeDpuaiil KiIbYacTHX YEpBIB.
Onaum KIHIIEM 3BUTI TpyOKH BIIKPUBAIOTHCSA B LEJIOM,
a JpyruM — B aTpiajbHy MOPOXXHHUHY, 3BIAKH PO3UYMHHI NPOAYKTH BHIIJICHHS
BUAAJISIOTHCS 3 OPTaHI3MYy.

JlannetHuku ~ posainbHOcTaTeBi. CTaTeBi  3al03W  HE  MaKTh  BJIIACHHX
BUBIJHUX  TPOTOKIB, TaMeTH BUJUISIOTBCA B  aTpiajbHy  TOPOXHUHY,
a 3BIATH — y BOAY. 3aIUIITHCHHS 30BHINTHE. Y HACIIIOK JAPOOICHHS 3aILTiIHCHOTO SHIIS
YTBOPIOEThCA JMYMHKA. BoHa nyXe pyxiiMBa, aKTHUBHO J>XUBUTHCS 1 CIYKHTh IS
po3ceneHHs. HasBHICTP JUYMHKOBOI CTaali — XapakTepHa OCOOIMBICTH PO3BUTKY
JAHIICTHUKA.

Kaac kpyraopori. KpyriopoTi MaroTh BUIOBXKEHY BYrponoaioHy Qopmy Tina.
[Napuux mnnaBiiB Hemae. IlIKipHI 3a103UW BUAUISIIOTH BEIUKY KUIBKICTb CIU3Y, SIKUU
oOepirae Biji MOIIKOMXXEHb, MOJETIIYE NepecyBaHHs Y BoJi (puc.33).



Puc.33 . Mopcbka MiHoTa (BBepXy) i piukoBa MiHOTa (3HU3Y).

Ckenet npeacTaBiIeHUN X000 1 XPAIIOBUM YEPETIOM.

VY KpyriopoTux, Ha BIAMIHY BIJ JAHLIETHHKIB, HEPBOBAa TPYyOKa pO3AUISETHCA
Ha.CTIMHHUH 1 TOJIOBHUN MO30K. Y TOJJOBHOMY MO3KY BUALISIOTH TaKl BUIAIIN:

nepeaHii, MPOMIKHUN, CepeaHii, TOBracTMid MO30K 1 MO30YOK. 3 OpraHiB YyTTs
PO3BUHEHHH HIOX, 31p (Ouipo3TamroBaHi 3 OOKIB TOJIOBH Mij IIKIpOK), OpPraH CIyXy
(BHYTpIIIHE ByX0), pIBHOBATH (7[Ba MIBKPYTJI1 KaHAJIK) 1 O19HA JIIHISI — OpTaH CIPUHHATTS
pPyXy ¥ opieHTallli B MPOCTOPI.

Kpyrnopori —  nHamiBmapasutu. [Insg  NOpPUCMOKTYBaHHS 0  >KEPTBH
CIY)XWUTh  TPUCMOKTYBaJIbHA  BOpPOHKA,  HAJIJIEHAa  pPOrOBUMHU  3yOUUKAMH.
KuBnaTecst MiHOTH 1 MIKCHHH KPOB'IO Ta M'SKUMH TKaHUHAMH.

OCKUIBKH KpYTJI0pOTi MIPUCMOKTYIOThCS POTOBUM OTBOPOM 10
KEpPTBU, Yy HUX BHUPOOMIHCS MEXaHI3MH, 10 JO3BOJSIOTH JUXATH  IIiJ
4ac  OJKMBJEHHS.  3s0pOoBI  MINIKM  KPYTJIOPOTHX  3HAXOIATHCS  BCEpEIMHI
ckeiera 3i0poBoro  amapary —  3s0poBux Ipatok. KoxHuii = 3s50poBuit
MIIIOK Ma€ 30BHIMNIHIHM 1 BHYTPIITHIA OTBOPU (OCTAaHHIN BIIKPUBAETHCS B TIIOTKY). Konu
TBapuHA BUILHO IJIaBae, BOJIa HAJIXOJIUTh y 3510pOBI
MIIIKK d9epe3 poT 1 BHYTPIMIHI OTBOpHM, a TMicas Tra3000MiHYy BUXOJUTH
yepe3 30BHIMHI OTBOpH. JSIKmo MiHora abo0 MIKCMHA TIPUCMOKTYETHCS IO
pubu, BOAA IIUPKYIIIOE TITHKHU Yepe3 30BHINIHI OTBOPH.

KpoBonocHa cuctema 3aMKHEHa. 3'SIBIISIETHCS CEPIIE, IKE CKIIAIa€ThCS 3 IepeIcepas
1 mmyHouka. HacudeHa ByriaeKuCIM ra30M BEHO3HA KPOB HAJIXOIUTh y TIEpeicepas, Jai
B IIUTYHOYOK, a 3BiATH — 110 310ep. OKUCHEHa apTepiajibHa KPOB 30Upa€ThCs B HEMAPHY
CIIMHHY a0pTY ,sKa JIEKUTH M1l XOPJI0I0, 1 PO3HOCUTHCS 1O BCbOMY T1JTY.

Y  kpyriopoTux  BHepuie  3'SBAAOThCS  TyayOH1  (IIEpBUHHI)  HUP-
KM — oOpral BUIUIEHHS 1 ocMmoperynsnii. Hupka wmae BUIISA — CTPIUKH,
BiJ IKOT1 BIAXOAUTH CEUOBI, IKUW BIIKPUBAETHCS HA30BHI CEYOCTATEBUM OTBOPOM.



Kpyrnopori po3ainsHOocTaTeBi. Y0M0BIY1 cTaTeBl 3a7103U MPEACTABIEHI HEMAPHUM
CIM'STHUKOM, JKIHOYI1 — SIEAHUKOM. Sk 1 B JIQaHIICTHHKA,
BOHM HE MAalTh BJIACHUX BHUBIJHUX MPOTOKIB. 3aIUliIHEHHS  30BHILIHE.
MiHOru pO3BUBAIOTHCS 3 MEPETBOPEHHSIM, MPOXOIAAYU JIMYUHKOBY CTaJlll0; Y MIKCUH

PO3BUTOK IIPAMHUM.



TEMA 12. KJIAC PUBU (XPAILHOBI TA KOCTHUCTI).

Kunac KicTtkoBi pubu. ¥V KicTkoBUX pUO 3'IBISE€THCA Psijl MPOTPECUBHUX O3HAK:

1) y ckeneri XpsIoBa TKAaHWHA 9YaCTKOBO 200 MOBHICTIO 3aMIHIOETHCS
KICTKOBOIO;

2) BUHUKAE 310pOBa KPHIIKA, [0 MPUKPUBAE 330BHI 350pOBY MOPOKHUHY;

3) po3BHBAETHCS IJIABAIBHUN MIXyp, SIKHH I03BOJISIE yTPUMYBATH
TL10 pUOU B TOBII BOAM 0€3 J10JaTKOBUX €HEPreTUYHUX BUTPAT.

[MIxipa cknamaerbcs 3 emigepMmicy 1 JaepMmu, Buaulse 0Oarato  CiIusy.
3axUCHI YTBOPEHHS — JIYCKHU — € KICTKOBUMM IIJIJACTUHKAaMH, XO4ya BIJOMHH 1 P
nepexiHUX BapiaHTIB.

Ckenet y KICTKOBUX pHO Ma€ Ti K BIAAUIH, IO ¥ y XpsIIOBUX. XpeOeT CKIaJaeThCs
3 06e3mi4l XpeO1iB; y JeAKUX MPUMITUBHUX BUAIB XOpJa 30epiraeTbcs, a Tijla XpeOIliB He
bopMyroThCS (IBOIMIIIHI, OCETpOBI).
Big Tin  rpyaHux  XxpeOIiB  BIAXOASTh  MOMEPEYHI  BIAPOCTKH, JO  SIKUX
KpIIJISATHCSL TOHKI peOpa. MO3KOBHI dYepen MOBHICTIO 3aKpHUBA€ TOJOBHUN MO30K.
Bicuepanbuuil uepen ckianaerhes 13 3s0poBux nyr i menemn. [losic rpyqHuX TiaBIliB
3'€THY€THCS 3 yepenom. HemnapHhi TJIaBIIl
YTBOPEHI 3 pajilajJbHUX MPOMEHIB (KICTKOBUX a00 xpsimoBux) (puc.37).

["omoBHMIT MO30K CKJIaga€eThCs 3 M'ATH BI1AALTIB. M03040K 1 IepeaHiii MO30K J00pe
po3BuHEHI. OpraHu 4yTTs OpraHi30BaHI 32 CXOKUM 13 XPAIIOBUMH prUOAMU IPUHITUTIOM.
biuna ninis Mae ckiagHimy OynoBy.

TR W

Puc. 37. Buau kocTucTux puod:
1— amabac; 2- BOIDKCHKA CEIBIb;
4 — kera; 5 —dopens;

5 —cpomra; 6- BoO1Aa;
7 — mimr; 8 — casaH; 9— kedaib;
10 —syrop.



OOG'ekTn  KUBJEHHS  KICTKOBMX  pubO  ykpail  pi3HOMaHIiTHI. Bugom
’K1 BU3HAYAIOThCSI 0COOJIMBOCTI OY/I0BU TPaBHOI CUCTEMHU, aJie B IIJIOMY Y KICTKOBHX pHO

€ TEHJEHIIS 10 301IbIIEHHS JOBKWHU TPaBHOTO
TpakTy. 3yOH po3TalioBaHi Ha HIedenax, MOXyTh OYyTH PI3HOT0 po3Mipy 1 GOPMH, MOXKYTh
Ooytu BIJICYTHIMU (bararo KOPOIIOBHX). 3 pPOTOBOIL
MOPOXKHUHM 1Ka TMOTparuisie B TJOTKY, CTpaBoXig 1 Jaigl — y UUIYHOK.

3aM034  UUIYHKa  CEKPEeTyITh  XJOPUAHY  KUCIOTY 1  JAeskli  (epMEeHTH.
Kumeunnk  nudepeHuiiioBanuii -Ha  TOHKY, TOBCTY Ta TMpsAMY  KHUIIKY.
Y  mepmy  BIAKPUBAaIOTBCA ~ NPOTOKM  MEYIHKM ¥ MIJUUIYHKOBOI  3aJ103H.
[Ipsima KuIIKa 3aKiHIYETHCA aHATHHUM OTBOPOM.

Y KiCTKOBUX  puO  3'SIBIAIOTBCS  340po6i  Kpuwiky, K1  3aXUIIAIOTh
3s0pa 1 OepyTh ydacTb y JAuXaHHI. Y  0araTbOX NPEACTaBHUKIB  KJacy
€ J0JaTKoBI opraHu gauxaHds. Jlo HHMX HamexaTh IIKipa, IUIaBalbHUN
MIXyp, JIeT€HI —  BHUPOCTH  YEpEeBHOro OOKy  cTpaBoxoAy  (IBOJMILIHI).
Bunu, 1m0 ’KUBYTh Y BOJi 3 HU3bKUM BMICTOM KHCHIO, 3aKOBTYIOTH IOBITPSI POTOM.

KpoBoHOCHa cmcTemMa BjamiToBaHa TaKk caMo, SIK 1 Yy XpsAOOBHX puo.
Y NBOIWIITHUX Y 3B'SI3KYy 3 YTBOPEHHSM JIETEHIB 3'SBIIIETHCS IPYTe KOJIO KPOBOOOITY.

BunineHa ~ cmctemMa — mpencTaBieHa — TylyOHUMH — HHpkKamu.  OCHOBHUH
POAYKT BUIIJICHHS — aMOHIaK, MIHOPHHI — CEYOBHHA.

YosoBiui Ta KiHOY1 CTATEeBl OpTraHU MapHi. 3arigHeHHs 30BHIIIHE. CaMelb BUIISIE
B 30BHIILIHE CepeIoBUILE crepMmy, sKa 3aIUTIHIOE IKpYy.
Y 3BI3Kky 3 1UM OUIBIIOCTI KICTKOBHUX pHO TIpUTaMaHHa JyXXe BHCOKa
[UIOIFOYICTb.
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