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IHEPEIMOBA

Bionoris (Bim ABOX TpelbKUX CIiB: 0i0C — HTTA 1 JIOTOC —
Hayka) — Ile HayKa NpO 3aKOHW BHHUKHEHHS W PO3BHUTKY >KUBOI
pupoau. BoHa BUBYAE BCi JKUBI ICTOTH, IOYWHAIOYHN BiJl HAHHIDKINX
1 3aKIHYYIOUH JTIOAHHOIO.

JKusi 1ICTOTH HaJ3BUYAHO PI3HOMAHITHI. Bonn
BIIPI3HAIOTBECS OJHA Bi OJHOI CITOCOOOM JKUTTS, >KUBJICHHSM,
pO3MipaMu TiJia i CKJIaHICTIO OpraHi3artii.

Hes3Bakatoun Ha BENHMKY Pi3HOMAaHITHICTb, yCi MBI iCTOTH
MalTh PSI CHUIBHUX BIACTHBOCTEH 1 MiUIATAIOTh 3arajibHUM
010JIOT1YHUM 3aKOHAM.

JlroauHiI TeX BIACTURBI 010JI0T1UHI 3aKkOHOMIpHOCTI. JIrou, sK 1
TBApUHU T4  POCIHHU, IKUBISATBCA,  JUXAIOTh,  POCTYTh,
PO3MHOXYIOThCSI.  AJle  pa3oM 3 THM JIIOJUHA JIOKOPIHHO
BIJIPI3HAETHCS BiJl 1HIINX KUBUX ICTOT.

[IpoTsiroM 1OBOX CeMECTpiB CTYACHTH BHUBYAIOTH CydacHi
JOCATHEHHSI PI3HUX O10JOTIYHUX MUCIUILTIH: OOTaHIKH, IUTOJOTII,
riCTOJIOTT, TEHETHUKH, 300JI0Til, aHATOMII JIFOJUHN Ta EBOJIOIIHOIO
BUCHHSI.

Kypc “bionoris” cknagaerscs i3 17 mabopaTopaux poOiT, sKi
MOJJICHI Ha J1Ba MOJYJ, 3HAHTH iX BU 3MOXXETE CKOPHCTAaBIIHUCH
“3mictom”. KoxHa aboparopHa po0OTa CKIaIaEThCS 13 TEMH, METH,
MaTepiaiiB Ta OOJNagHaHHA, TEOPETHYHHX BIJIOMOCTEH, 3aBIaHb,
MUTAHb JIJIsl CAMOCTIHHOTO OIMPAIFOBAHHS Ta CITUCKY JIITEpaTypH.

MetoanyHi BKa3iBKH 3 AMCHUILIIHE “bionoris” po3pobieHi
JUISL CTYJICHTIB crieniaibHOCTI “Exonoris’” 610J0r4HOTO QaKkyabTeTy.

ABTOpH CIIOJIIBAIOTHCS, 110 Ie MOCIOHUK Oy/1e KOPUCHUM ISt
BHKJIJ[a4uiB Ta CTYAEHTIB Oioioriunux crneriaibHocteli BH3 piznux
piBHIB akpeauTallii Ta HABYAIBHUX 3aKIaJiB, y4YHTENiB Oiojorii
3arajJlbHOOCBITHIX IIKI, @ TakoX OyAyTh IIMPO BIS4YHI 3a BCi
3ayBa)XKCHHS, TIOOQKaHHS, CKEPOBaHI Ha BJOCKOHAICHHS IMOCIOHHMKA
pu HOTO TepeBHIaHHI.



3pazok opopmnennsa nabopamopnoi pooomu

Tema. bynoBa pociuHHOI Ta TBapuHHOI KIiTHH. Typrop,
TIA3MOJII3 1 AETIa3MOIi3 Y KIITHHI

Mera poGorn. BuBuntu OynoBY pOCIMHHOI Ta TBapWHHOI
kiiTuH. CrioctepiraT siBUIIAa TYpTopy, IJIa3MOJi3y B POCIUHHHUX
KJIITUHAX.

Marepianum i odnagHanasa. Mikpockonu, Habip mMpeaAMETHUX
1 HaKpUBHHMX CKeJellb, Jie3a, IMpenapyBajbHI TOJIKH, CKISHI
Manuyky, OuOyis, TUIOAW TIOMigopa, TOPOOWHHW, WIHMIIIWHH,
JMUCTKY TPaJECKaHIii, pO34nH coii, po3uuH Jlroroms.

Xin podotu

3agoanna 1. BUTOTOBUTH THMYAacoBi MiKpoIpemapaTtd i3
MIKIPOYKHA M’ SICUCTOI JIyCKH MUOYIi, 3 M’ IKOTI TJI0A1IB IOMigopa.

3aeoannsn 2. PO3rIIHYTH KIIITHHU NPU BEITUKOMY 1 Majomy
301IBLICHHI MIKpOCKOIA, BUBYUTH iX OymoBY. 3amaiioBaTH IBi —
TPH KJIITHHHU 3 KOXXHOTO MpeTnapary i MO3HAYUTH OCHOBHI YaCTHHHU
KJIITUHU.

3aeéoannn 3. Ha wMikponpemnapar Jycku nuOyIi
KalHYTH PO3YMH Hony (peakiis Ha OLIOK) i pO3TIISIHYTH HOTO i
MIKpPOCKOIIOM. 3apucyBaTH OJHY — 1Bl KJIITHHHM 1 MO3HAYUTH iX
ocHOBHI yactunu (Puc.2).

y 8
Puc. 3. Knitunu nycku nudyni: a, 6, a — mocnioBHa M00y10Ba PUCYHKY:
1 — mocTiitHnit map nuTorIa3Mu; 2 — 000JIOHKA KIIITHHH; BaKyoIlb 3 KIITHHHHM
COKOM, 4 — sA1po; 5 — HUTKA IMTOIUIA3MH; T, JI, € — Pi3HI KApTHHU MIa3MOIi3Yy:
BUITYKJIMI IJ1a3MOJIi3; € — CyJJOPOKHUI IIIa3MOIi3; 6 — mapu.



3asoanna 4. BurotoBuTH MiKpompenapar i3 IIKipOYKH
M'SICUCTOl JTycku nmOym. HaHecT Ha mpenMeTHE CKeNbIle Kparulro
10% po3umHy codli, BUKIMKABILIY 1U1a3Moi3. [Ipn Manomy 30imbieHHl
CIOCTEpIraTd MpOLEC IUIA3MONi3y, HPU BEIMKOMY — BHBYHTH 1
3aMalioBaTH KJIITHHU B CTaHi IJIa3MOIIi3y, MO3HAYMBIIH Ha PUCYHKY

obononKy, urorasmy (Puc. 3, 4).
. .

TUIa3MOJIi3

JIETIIa3MOJTI3

Puc.3. ®opmu nasmouizy.

0
Puc.3.A. IInazmouni3 (cxema):
a — KJIITWHA Yy CTaHi Typropy; 6 — mogaTok rasmounisy; I — ximopomnacTtu; 2 — sapo 3
anepueM; 3 — BaKyoJis; 4 — KJIiTHHHA 000JI0HKAa; 5 — IHUTOMIa3Ma 3 XJIOPOIIACTaAMHU.



3asoanna 5. TloxnacTu JTUCTOK TpajecKaHlii B dYallky 3
BOZOIO, a iHmHKN — B yamky 3 10% po3dunHOM KyXOHHOI comi. Yepes
20 — 30 xBUIMH BUHHATH 00 €KTH, MOPIBHATH iX CTaH i 3pO0OUTH
BIAIIOBIHI BUCHOBKH.

3aeé0anna 6. PO3TISAHYTH TOCTIMHWEN TpemapaTr TBapHHHOL
KIIITHHU TPHA BETUKOMY 1 MasloMy 301bII€HH] MIKPOCKOTIA, BUBYHUTH

il OynoBy. 3aMaroBaTH KIITHHY 1 TO3HAYUTH OCHOBHI i1 YaCTHHU.

Puc.4. bynoBa TBapMHHOI KJIITHHU:
1 — xniTnHHAa MeMOpaHa; 2 — MIHONMUTO3HUN MiXyperb; 3 — KIITHHHUH IEHTp;
4 — KOMIIIEKC TONB/IXKI; 5 — MiTOXOHApii; 6 — mizocomu; 7 — pubocomu; 8 —
€HJI0TUIa3MaTHYHA CiTKa; 9 — 4Apo 3 sAepleMm.

BucHoBoK: y 11iit maGopatopHili poOOTi Ha OCHOBI MTOCTABIEHOI
METH Yy3arajibHUB (Jla) BIiJOMOCTI Mpo OYJIOBY POCIMHHOI Ta
TBapuHHOI KIiTHH. Crioctepiras (Jia) sBUIA TYPropy, mia3Morizy
1 meruia3Moiizy B POCIMHHHUX KIITHHaX. 3apucyBana OyaoBY
KJIITHH 1 IO3HAYMIIA 1X OPTaHOIIH.



JJABOPATOPHA POBOTA Ne 1

JlaGopaTopHi 30iJb1yBaIbHI NPUJIAIN.
MeTtoauka i TeXHiKa BUTOTOBJIEHHS TUMYACOBHX
MIiKpPOCKONIYHMX Npenaparis

Mera poGorn. O3HailoMHTH CTyIOeHTIB 3 OyI0BOIO
nabopaToOpHUX ONTHYHUX TMpuianiB (MIKpOCKOI, Jyma),
3acBOiTH TpaBuja poOOTH 3 HHUMH. HaBUWTH BHUTOTOBISATH
THMYacoBi TIpemnaparH.

Marepiamn i o6aagHanHs. Mikpockony, TpeAMeTHI 1
HAKPUBHI CKeIbIId, Jie3a, TpernapyBaibHi TOJIKH, MIHIETH, MIMETKH,
¢binpTpyBanbHUN Tamip, TUOYINS, enojaes, IUIOAH IOMigopa,
MIUTIITAHA, TUCTKU TPaJecKaHIlii, pO3YHH COJIi.

Teoperuuni BizoMocTi

MIiKpOCKOIT — 1Ie ONTUKO-MEXaHIYHUI MpHUia, KU 301TbIIye
300paxenHs Big 50 mo 1400 pasiB (cydacHi 6ionoriusi).

Y Mikpockomni BHAUISIOTH Taki JBI YacTHHH: ONTHYHY 1
MexaHiyHy. ONTHYHA YacTUHA CKIAQNA€ThCI 3 TPHOX CHUCTEM:
00'eKTHBIB, OKYJspiB Ta ocBiTiaoBauiB. OO'€eKTUB MiKpOCKOIa
CKJIaJa€ThCsl 3 CHUCTEMH JIiH3, BMOHTOBAaHMX Y METaJiuHHUH
nmwiiHgp. Mikpockon Mae  Jaekiigbka 00'ekTuBiB. BoHu
BKPYUYYIOTBCSl B THi3/Ia peBOJbBEpa, IKUH MOXKe oOepraTucs. 3a
JONOMOT010 00 ’€KTHBa OJEpPXKYyeEMO [iiicHe, ane oOepHEeHe
300pakeHHs 00'e€KTa, SIKE JJa€ MOXKJIMBICTh OAYUTH TOHKI JeTalll HoTo
cTpykTypu. Cucrema OCBITJIEHHS CKIaIaeThes i3 J3epkaia i
KOHJZIEHCOpa 3 AiadparMoro aj1st ocBiTIOBaNbHOT Tamnu. Konaencop
Ma€ JIBi — TpU JiH3U. 3a JOMOMOTOI0 CIELiaJIbHOTO TI'BHHTa HOro
MOXKHA TigidMaTd 1 omyckaTH. MK JI3epKajioM 1 KOHISHCOPOM
po3MilieHa miagparMa 3 TOHKHMX METaJiYHMX ILIaCTUHOK. Hero
MOYKHa PETYJIIOBAaTH OCBITIIEHHS 00’ €KTa.

MexaHiuHa 4YacTHHA MIKpOCKONA CKIIQJIA€ThCS 3 OCHOBH
mratuBa, TyOycoTpumada, TyOyca, MaKpOMETPUYHOTO i
MiKpOMETPUYHOTO TBUHTIB, MPEIMETHOTO CTOJIMKA.
MaxkpoMeTpUYHHAN TBUHT BUKOPUCTOBYIOTH JIS IIepeMillieHHs TyOyca



3 METOI BHUBUYCHHS 00'€KTa TIpH  MajoMy 301JIBIICHHI,
MIKPOMETPUYHUH — IIPH BEITUKOMY.

Pyyna myna 306inbirye o6’ekt Bim 2 go 25 pasis, ii Buxopu-
CTOBYIOTH Y IMOJBOBUX YMOBAX, a TAKOX B JTaOOPaTOPHUX — IPH
BUBYCHHI OKPEMHX YacTHH OymoBM pociuH. BoHa ckimamaerscs 3
ONTHYHOI 1 MeXaHIYHOi YacTUHH. MeXaHIYHUMH 4YacTHHAMHU €
migcTaBKa, 3’€IHYyIOYa CKOOa, MAaKpOTBUHT, NpPEAMETHUN
CTOJUK, 3aTHCKAaYi; ONTHIHIUMH — OKYJISIP 1 I3epKaIo.

Xin podotu
3ageoanna 1. BuBuutn OynoBy MIKpOCKoma. 3apHcyBaTu
MIKpOCKOTI 1 TO3HaYUTH Horo ocHOBHI 9actuuu (Puc.l).

Puc. 1. 3aranpHuii BUTIIA MiKpocKoma:
1 — oxymsip; 2 — Ty6yc; 3 — peBonbBep; 4 — 00’ €KTUB; 5 — HpeIMETHHI CTOJIHK;
6 — xoHIeHcop; 7 — A3epkaio; 8 — TyoycoTpuMad; 9 — MiKpOMETPUYHUI TBUHT;
10 — MakpoOMeTpUYHUIl TBUHT.

3ae0anna2.Busunty npasuiia poOOTH 3 MIKPOCKOIIOM.
1 MikpocKoIll TMOCTaBUTH Ha Kpail cTojia Tak, 1100
OKYJIsIp OyB ONMXK4e 710 JIIBOTO OKa.
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2. IloBHicTIO BiIKpUTH JiadparMy, 3a JOMOMOTOIO
MaKpOMETPUYHOTO TBHHTA IITHATH OO0 €KTHB 1, IOBEPTAIOYH
HAaBKOJIO OC1 peBOJIbBEP, NOCTABUTH B POOOYE MOIOKECHHS 00'€KTHB
Majoro 30iabIIeHHS (8X).

3. BcranoBuTu y pobOoue TOJOXKEHHS TIOCKY
MOBEPXHIO J3epKaia.

4. Po3MicTuTH mpenapaT Ha NPeIMETHOMY CTOJHUKY Tak,
m00 00’€KT, SKUHA PO3TIATAETHCS, MICTUTHCS i 00'€KTHBOM.
3aKkpinuTH MpeaAMETHE CKIIO OTHIEI0 KIEMOIO.

5. [loBopoTOM MaKpOTBHHTa OIIyCKaEMO TyOyc Maibxke
BIIPUTYJI 0 TIperapary Ha BiAcTaHb 3 — 4 MM.

6. llykaemo omThuyHy Bigmanp (JiBUM OKOM IIHBUMOCS B
OKyIIsIp, a2 MaKpOTBUHTOM y TOW CaMUi dYac MiJHIMAEMO
TyOyc 10 mosBU 300pakeHHs 00’ €KTa).

7. Ilicns 3akiHYeHHS POOOTH TPOTHPAEMO ONTHUHY
YacTHHY MIKpOCKOTa 1 CTaBUMO HOTO Ha TOCTiifHE Micie
pobortu.

3aedanua 3. BUTOTOBIIEHHS] THMYAaCOBHUX TPeNapaTiB.

Jnsg BUTOTOBIEHHS MiKpompemapariB MOTPiOHO MaTH
Hablp TpeAMETHUX 1 TOKPUBHHX CKelellb, NpenapyBajbHI
TFOJIKM,  Jie3a,  CKaJblleldi, IMHIETH, CKISHI  ITaJOYKH,
¢binpTpyBaNBHUHN MM, BOAY, HEOOXiHI pEaKTUBH.

3a0apBIOIOYAMHA pEaKTUBAMU MOXYTh OyTH: Hox, XJIOp-
UUHK-WOJ, (QYKCHH, (IIOpO-TIIONWH, COJsSHA  KHUCIOTa,
TITIEepHH.

3aedanna 4. BUroToBieHHsI MiKpomnpenapary 3 LWIKipOYKH
M’SICUCTOT JTyCKHU LUOYIII.

Bin mmOynuHM BiIOKPEMUTH YacTKy M’ SICHCTOI JIYCKH, 3
BHYTPIIIHBOTO  OOKYy  JYCKHM  HpenapyBajbHOI  TOJIKOIO
BUINENTUTH MPO30PY IUTIBKY, 3HATH ii MIHIIETOM 1 MIMAaTOYOK BiJl
Hei MOMICTUTH B KpaIUIl0 BOJAY Ha mpeaMeTHe ckio. O0epexHo
pO3MpaBUTH  eMmiepMy MpenapyBajJbHOIO TOJKOI, HaKpPUTH
MMOKPUBHUM CKEJbIIEM Tak, II00 MiJ HUM HE 3aJUIIanocs
MyXHUPIIiB TOBITPSI.

Bucnoeox (I1otpibHO chopMyrOBaTH CaMOCTIIHO MiCs
MPOBEJICHHA BCiX HEOOXIHMX [IiHf 1 3aBAaHb J1abopaTOpHOi poOOTH)
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Tlumannsn onsa camokonmposio

1 SIxi mpunmanu HaneXxaTh 0 301TbITyBaTbHUX?

2. Slka 6ynoBa Mikpockomna?

3. fIki yacTMHHM MiKpOCKONa HajleXxaTb [0 ONTHYHOI
CHCTEMH, a K1 — J0 MEeXaHI4yHOI?

4. SIxi opra”HOimM MOXHa TOOAYUTH Yy  CBITIIOBOMY
MiKpOCKOITi?

5. SIka TexHika BUTOTOBJICHHS MIKpOTIpeapaTiB?

Jlimepamypa
1 Jlazapes O.B. Amnaromis pociun. JlabopatopHuii

npaktukyMm — K.: Bugasauunii aim ,,KM Academia”. — Kuis, 1997.
-C.5-14.

2. Mopoz LB. boranika. JlaGoparopHi Ta eKcKypciifHO-
nabopatopHi poooru. —Kwuie, 1997. — C. 9 — 12.
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JIABOPATOPHA POBOTA Ne 2
BynoBa pocaunHol Ta TBapuHHOI KJiIiTuH. Typrop,
MJIA3MOJTI3 i IeT1a3MoTi3 y KIITHHI

Mema pobomu. BuBuntn OymOBY POCIWHHOI Ta TBapHHHOI
kirituH. CrocTepiraT ABUIA TypTropy, MIa3Moii3y B POCIHHHUX
KJTiTHHAX.

Mamepianu i oonaonanna. Mikpockonu, Habip TpeIMETHHX
1 HaKpWUBHHX CKeJellb, Jie3a, IMpenapyBajbHI TOJNKH, CKISHI
Majquyky, OUOyNIs, IUIOAM TIOMigopa, TOpPOOWHHU, IIMIIIWHH,
JMUCTKY TPaJECKaHIlii, pO34nH coii, po3uuH Jlroroms.

Teopemuuni gioomocmi

Kmituna — wne enmemeHTapHa dYacTka >kuBoro. JKuBa
KJIITHHA POCIHH CKIAaJA€TbCA 3 JKUBOTO BMICTY — MPOTOIUIACTA,
ByriIeBogHOI o0omoHKH, Bakyoxi. IIporommact — Oe3komipHa

HamiBpigka Maca, CyMilml CKJIaQAHUX PEYOBHH OPraHidHOTO 1
MiHEpaNbHOTO  XapakTepy. 3a cBOiM  (I3MYHUM CTaHOM
MPOTOIUIACT HArajaye eMyJbCilo IBOX PIiIWH, TipO30Jb, TOOTO €
OararodazHum KOJIOT THUM PO3YMHOM, Mae CIU30BY
KOHCHCTEHIIIl0, JYXKHY peakiuilo (1akmyc cunie). Bin
CKJIAJIA€THCS 3 IMTOIUIa3MH 1 opranen. [lo opraHen HajexaTb: sJIpo,
IUTACTUAM,  MITOXOHIpii,  puOOCOMH,  €HAOIUIA3MAaTUYHUI
petukynyMm (ciTka), amapat ['OjibKi, JUKTIOCOMH, IMEPOKCHUCOMH
(MmikpoTinbus), Jmizocomu Ttomo. OpraHoinm 3aHypeHi |y
riasomazmy. L{uTorasma ckiaga€eThesl 3 riajomia3Mu Ta JIBOX
CYMiXHIX MeMmOpaH, 1o i OTOYYHOTH: TNIa3MOJIEeMHU 1
ToHomjacta. MeMOpaHaM [HMTOIIa3MU BIIaCTHBA 3AaTHICTH
HaIliBIPOHUKHOCTI (BubipkoBOi MPOHUKHOCTI). Bonn
MPOMYCKAIOTh BOJMY 1 3aTPUMYIOTh PO3YMHEHI B Hiil peyoBHHHU.
SBunie HAAXOMKEHHS BOJM UM PO3YHMHY y KIITHHY 4epe3 HaliB-
MPOHUKHY OOOJIOHKY HAa3MBAaE€ThCS OCMOCOM. BOHO mousirae B
TOMY, IO KIITHHHHUHN CiK Ma€e OiNbIly KOHIIEHTPAIil0 PEYOBUH,
HIXX Bojaa abo po34uH, I TOMY BOJa HaAXOIUTh Yy KiIiTUHY. Boaa
HaJXOAUTHME N0 KIITHHHU JOTH, JOKH THCK MPOTOIIIACTY Ha
000JIOHKY HE€ BpiBHOBaXHUTbcs 11 mporuziero. Takuit
HanpyXeHUW CcTaH 3BETHCS TYpPropom. Po3pi3HSIOTH 1Ba THUIH
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THCKY: OCMOTHYHHUH 1 TypropHuii. Y NPHUPOJAHUX yMOBaxX IpHU
HaJIXO/)KeHHI BOAWM B KIITHHY BHACTIJOK CHCHOi CHIIH, IIIO
BUHHUKA€ TPH TpaHCHipamii, 30UIbIIYETBCS TYPrOPHHUM THCK 1
OPOTUAIST KIITHHHOI OOOJIOHKH, fika po3TsAryerbes. CHcHa cuia
OUTBIIICTIO BUTIAKIB TOPIBHIOE PI3HUIN MK OCMOTHYHHM 1 TYPTOPHUM
TrckoM. Konmm KITiTMHA BTpavae BOAY, BIIOYBae€ThCS IIa3MOINI3.
OTmxe, maa3Moni3 — L€ CTHCKAaHHS MpOTOIJIacTa XKMBOI KIITHHH 3
HACTYITHUM BiaImapyBaHHAM Horo Bifg obOomonku. Komm Typrop
POCIMHHOI KJIITHHM 3HAaYHO 3MEHIIYEThCS, BOHAa B'sHE. [lpm
3aHypeHHI TakMX TKaHHH Yy Boay (TiIMOTOHIYHHWI pPO3YHH)
BiOyBa€eThCsA JEIIa3MoiIi3, TOOTO TPOTOIUIACT, SK IPABUIO,
HaOyxae i HaOyBae BUXINHOTO TIIOJOXEHHs. 3aJIeKHO BiJ[ CTaHy
LUTOIIa3MHU, il ~ BJIACTMBOCTeM  Ta  Jirodoro  (pakropa
CIIOCTEPIralOThCA  pi3HI  (OpMU  IIa3MOMi3y. 3a IMOBUILHOTO
IpoIecy IUIa3MOJi3y IMTOIUIa3Ma CIOYaTKy BIJICTaE B KyTKax
kiituad. e kyToBuit mia3modnis. Jlani BiH mepexoanuTs y BBITHYTHIH,
3a SKMM B OJHHX MICI[IX IIMTOIUIa3Ma BIJACTA€ BiX OOOJOHKH, a B
IHIIMX MICLSIX CTHKA€THCS 3 HEI0. 32 HMU3BKOI B'A3KOCTI LIUTOILIA3Ma
MIOBHICTIO BiJICTA€ BiJ OOOJNIOHKM 1 ITa3MOJNI3 IIBUIKO MEPEXOAUTH B
OIYKJIMH Ta HOro pi3HOBHJI — KOBMaukoBui. HeoOXimHO ycCBioMHTH,
0 OCMOC, CHCHAa CHJIa, TYprop, TYPrOpHHH THCK, TJIa3MOJIi3,
JIemnia3Molli3 Ta  BHOIpKOBa  MPOHHUKHICTH  MeMOpaH
MUTOIUIA3MH — 1€ CYKYIHI MapamMeTpu KUTTE3JATHOCTI KIITHHH,
SIKI TICHO TIOB’s13aHi 3 BaKyOJISIMH.

Xio pooomu

3aedanna 1. BUTOTOBUTH THMYacOBi MiKpoIpemapaTd i3
MIKIPOYKH M’ SICHUCTOI JIYCKH IIUOYJIi, 3 M’ SKOTI TUIOJIB MOMijiopa.

3aedannn 2. Po3rissHYyTH KIIITHHU NIPU BEJTUKOMY 1 Majnomy
301IBLICHH] MIKPOCKOINA, BUBYMTH iX OynoBy. 3amairoBaTH ABI —
TPH KIIITHHU 3 KOXKHOTO IPENnapary i M03Ha4YuTH OCHOBHI YaCTHHH
KJIITUHH.

3aeéoannn 3. Ha wMikponpemnapatr Jycku unuOyii
KallHyTH PO34YMH Moy (peakiiis Ha OLIOK) 1 pO3IJISHYTH HOTO i
MIKpPOCKOIIOM. 3apucyBaTH OJHY — JIBl KJITHHH 1 MO3HAYUTH iX
ocHOBHI yactunu (Puc.2).
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Puc.2. Knituau aycku uubymi: a, 6, B — Mocii0BHA MOOYA0Ba PHCYHKY:

1 — mocTiitHnii wap nuTomIa3Mu; 2 — 000JIOHKA KIIITHHH; 3 - BAKyOJb 3 KIITHHHHM
COKOM, 4 — A1p0; 5 — HUTKA HUTOIIA3MHU; T, J, € — Pi3HI KapTHHU IJIa3MOi3y: BUIYKIN
[J1a3MOJTi3; € — CYAOPOXKHHI MIa3MOJi3; 6 — mapH.

3aeoanna 4. BuroroBuTH MiKpompenapaTr i3 IIKIpOYKH

M’sICUCTOT JIycKM ImOymi. Hanectn Ha mpeaMeTHe CKeJble Kparutio

10% po3umHy coJIi, BUKIMKABIIY 11a3Modi3. [Ipu Manomy 30inbiueHH1

CIIOCTEPIraTd MNpOoLEC IUIA3MONi3y, IPU BEIMKOMY — BHBYHMTH 1

3aMafOBAaTH KIIITHHU B CTaHi IUIA3MOJIi3y, TIO3HAYUBIIHN HA PHCYHKY

000J10HKY, 1iuTOIIa3My (Puc. 3, 4).
. :

' |

C— il

T1a3MOJIi3

JIeTUTIa3MOJTi3

Puc. 3. ®opmu mnazMomnisy.
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o
Puc. 3.A. Ilnazmouni3 (cxema):
a — KJIITHHA y CTaHi Typropy; 6 — mo4aTok mia3moiiszy;1l — xmopomnactu; 2 — siApo 3
siaepueM; 3 — Bakyoustsi; 4 — KIiTHHHA 000J0HKA; 5 — HUTOMIa3Ma 3 XJIOPOIIACTAMH.

3aedanna 5. llokmactu NHCTOK TpajecKaHIlii B YallKy 3
BOJIOIO, a iHIMI — B yammky 3 10% po3unHOM KyxoHHOI coii. Yepes
20 — 30 xBWIMH BUHHATH 00’€KTH, MOPIBHATH iX CTaH i 3po0OUTH
BIIIIOBI{HI BUCHOBKH.

3aedannsn 6. Po3rnsHyTH NOCTIHHMHA mpemapar TBapUHHOI
KIIITHHU TIPY BEIMKOMY 1 MajioMy 301TbIICHHI MiKPOCKOTIA, BUBYUTH
ii OynoBy. 3aMaroBaTH KIITHHY 1 TO3HAYUTH OCHOBHI i1 YaCTUHH.

Puc.4.bynoBa TBapHHHOI KIITHHNU:
1 — xkniTuHHA MeMOpaHa; 2 — NIHOUMTO3HUN MiXypelb; 3 — KIITHHHUI HEHTp;
4 — KOMIIIEKC TOJBIKI; 5 — MITOXOHAPIT; 6 — Ji3ocomu; 7 — pubocomu; 8 —
eHJI0TIIa3MaTHYHA CiTKa; 9 — PO 3 AJAepIeM.

16



Bucnosox  (IlotpiOHO  choOpMyIOBaTH  CaMOCTIMHO — MICIIS
TIPOBEIEHHS BCIX HEOOX1THUX [TiHi 1 3aBIaHb JJA0OpaTOPHOI pOOOTH)

Iumanusn ona camokoumpo:io
1 JlaiiTe BU3HAYEHHS KJIiTUHI. BKaXiTh OCHOBHI MOJIOKCHHS
KJIITHHHOI Teopii.
2. Ha3BiTh Opranoinu poclIWHHOI KIITHHU Ta iX QyHKIII.
3. ®di3uuHl BIACTUBOCTI Ta XIMIYHHUHA CKJIaJ LUATOIIA3MH, 11
¢byHKIi.
4. Oxapakrepusyiite EIIC i komrekc I"onbmki.
5. Bakyouni, ix cknaz i QyHKIii.
6. SlBumma Typropy i mia3Mouizy B KIITHHI.
7. llopiBusiiTe Oy0BY POCIMHHOI i TBAPHHHOI KJIITHHHU.
Jlimepamypa

1 Bacunbee A.E., Bopouun H.C., EneneBckuii A.T.
Mopdonorus u anatomus pacTeHuid: Y 4e0. mocodue s CTYACHTOB
Iejl. MH-TOB 0 Omoi. 1 xuM. crell.: [Ipocsemenue, 1988 — C. 36 —
93.

2. Jlazapee O.B. Amnaromis pocmumH. JlabopatopHuit
npaktukyMm. — K.: Bumasauuuii gim “KM Academia” — Kuis, 1997
—-C.15-42.

3. Mopo3 L1B. boranika. JlaGopaTopHi Ta eKcKypciiiHo-
naboparopsi podotu. — Kuis, 1997. — C. 13 — 14.

4. Cre6nssako M.I., Tomuapoa K.J[., 3axopxo H.I.
Boranika: Anatomist i Mopdosoris pocnud; Hau. mocionuk. — K.:
Buma mxoia, 1995, — C. 27 — 50.
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JIABOPATOPHA POBOTA Ne 3

IInacTuau kaiTHHA. 3anacHi pe4OBUHYU KJIITHHU

Mema pooomu. O3HAHOMHUTH CTYAEHTIB 3 pi3HMMHU (hopMaMu
IUIACTHI, Y POCIMHHUX KJITHHAaX, 3 sACyBaTH IX poOJb Yy
KUTTENSUIBHOCTI  KIIITHHWA, BUBYUTH  ¢GopmMy 1  OymoBy
KpOXMalbHUX 1 OITKOBUX 3epeH Pi3HUX POCIHH.

Mamepianu i o6naonanna. Mixpockonu, Habip MPeIMETHUX 1
MOKPUBHUX  CKellellb, npenapyBabHi TOJIKH, JTUCTKH
TpaxeckaHIii, TOCTUTMII IUIOMH TOPOOWHM, MIHUNIINHU, HACIHHS
KBacoJi abo ropoxy, Oyab0u KapToILIi.

Teopemuuni gioomocmi

[Inactuam — oOpraHoigu, SKi TPAIUIAIOTHCS TUTBKH B
POCIMHHHMX KIiTHHaX. BoOHM MaloTh MOABIHHY MeMmOpaHy,
BCcepearHi 3armoBHEHI 0e30apBHOIO OiJIKOBOIO PiTUHOI0 — CTPOMOIO
(mMatpukcoM). VY BHIIUX POCIMH € TPU THUIH TUIACTHU:
XJOpOIIacTU (3€JCHOr0 KOJbOpY), Xpomoruiactu (3abapBicHi
KapoOTUHOIJaMu B JKOBTHUH, OpaH>XEBUH, YEpBOHUH,
KOpHYHEBUIT), Heiikomnactu (npidHi,0e30apBHI). XIOpoIuIacTi
TPAIUISIOTBCS Y TIOBEPXHEBUX IIapax MOJOMX KIITHH MAaroHis,
HEJO3PUINX IUI0/IaX, KOpi cTeden MAEepeBHHX 1 YarapHHUKOBUX
POCJIHH, a TAKOXK Y CIM'IIONISIX HACIHHSA, B TOJATKOBUX KOPEHIX
Ta B KIITHHAX BOJOPOCTEH, TOOTO TaM, Je NPOHUKAE CBITIIO.
BuytpimHss OynoBa XJiopomjacTa 3allOBHEHa CTPOMOIO
(MaTpuKCcOM), sKa TPOHH3aHA CHUCTEMOI IIJTaCTHHYACTUX
MilIEUKiB — THJIAKOIgaMHu (BUPOCTH BHYTPIIIHEOI MeMOpaHH).
Tunakoinu y BHUIISAI JAMCKIB a00 IUTATIBOK PO3MIIIYKOTHCS OJUH
HaJI OJHMM Yy KYyIKH, YTBOpIOIOYM Tak 3BaHi rpann. OcraHHi
3'€IHYIOTBCSI MiXK COOOI0 CHCTEMOI0 MIXIPaHHHX THWJIAKOIMiB —
namenamu. Jlo ckilagy XJIOpOIUIAcTiB HajexaTb — pUOOCOMH,
JHK, PHK, d¢epMenTn, acumindmiiiHuii Kpoxmaib (3epHa),
miactoriaoOynu  (miminu), Xxygopodis, KapoTHHOIAM, OLIKWH,
Bitamiam E, K, /I, a takox com K, Ca, Na, Pe, Si. Orxe, B
XJIOpPOIIaCTaX BiIOYBA€TbCS CHUHTE3 HE TIJAbKH BYIJIEBOIB
(TII0KO03H, KpOoXMally) Ta YTBOPSHHS KUCHIO, ajie ¥ OUIKiB, JIMiIiB,
BitaminiB. KapoTuHoimm — >XKOBTi, OpaH)KeBi, YEpPBOHI HIrMEHTH
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POCIIHH, IEeIKUX TprOiB 1 TBapWH. HaiiBimoMinri: KapoTHH —OpamKeBO-
woBTHH (ChoHs), xoBTi KeanTodim (CyoHs<P,), siki OyBaroTh y BUTIIAI
HEOKCAaHTHHY, BIONOKCaHTHHY (y XJopomjacTax) 1 Jroteiny (y
XpOMOITIACTaxX IUIOAIB, TEIFOCTOK KBITiB), JikomiHy (y IUIogax
TIOMIJIOpiB), KPUNTOKCAHTHHY (Y 3€PHIBKaX JKOBTOI KYKYpPYy/I3H).

XpoMoIutacTd — e IUIACTUAM JKOBTOrO ab0 OpaHKeBO-
YepBOHOTO KOJbOpY. llirMeHTH B HHUX MOXYTb Oyt y Qopmi
KpHUCTaIiB (IJIOIW TOMATIB), MIKPOCKOMIYHHX 1 CYOMIKPOCKOTIYHUX
r100yT (TIeOCTKY )KOBTEIIO), MyYKiB CyOMIKpOCKOTIYHUX HUTOK
(momu mepirro).

Jleiikonnactu — Ge306apBHi IIACTHAM POCAMHHMX KIITHH. X
MOMNUISIOT, Ha aMiJIONIacTd (MICTATh KpPOXMal), MPOTETHOIIACTH
(micTsaTh Oinku), oneomnactu (Mictare kupH). Jlelikomnactu
MICTSTBCS B KIITHHaX MiA3€MHUX OpraHiB, HAciHHI 1 TBIpHHX
TKaHMHAX, Ha CBITJIl MOXYTb IIEPETBOPIOBATHCS HA XJIOPOIUIACTH.

Bracninok ¢oTtocuHTE3y B KIITHHAX 3€II€HUX POCIHH yTBO-
PIOIOTbCS OpraHiuHi PEUOBHMHH, YaCTHHA SKHX BiJKIaJacThCS MPO
3amac. Lle oCHOBHI rpymu OpraHiYHUX CHOJIYK — BYTJIEBOIH, OLTKH Ta
x)upd. ByrneBoau HakonuuyrThCs y Qopmi IyKpiB, iHYIiHY,
KPOXMaJII0 Ta TEeMIIeIIONI03H, KUPH — Y GOpMi Kpareib oii, OLIKu
— aJIepPOHOBUX 3€PEH.

Xio poobomu

3aedannn 1. BurotoBuTH MikpompenapaTr i3 Kycouka
IIKIPOYKM  HWKHBOI  CTOPOHH JIMCTKa  TpageckaHmii. [lifg
MIKPOCKOIIOM TIpH BEJIMKOMY 1 MajoMy 30UIbIICHHI PO3TIISHYTH
JEWKOIUIaCTH, PO3TAIIOBaHI HABKOJO sAEp, Ta XJIOPOIUIACTH,
po3TamoBaHi B KIiTHHaX npoauxis (Puc. 5, 6).

i ; - e - = }a

Puc.5. Knitunu enigepmicy Tpajgeckaiiii 3 npoauxom: 1—-sapo; 2 —eiKormacT;
3 —XJIOpOILIACTHL.
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7 e SN0 7
Puc.6. Ilponuxu enigepMu JUCTKa YeOpenio: a — BUTIIAA 3Bepxy, O — Ha
nomepevHoMy 3pisi; 1 — mpoanxoBa miinuHa,2 — 3aMUKal0Yi KIITHHH IPOJUXOBOT
[IiHHY, 3 — MmepeaHii qBOpuUK; 4 — 3a[Hiit IBOpUK; 5 — MOBITpsiHA MOPOXXHHHA; 6 —
KYTHKYJa; 7 — SJpo 3 suepueM; 8 — XJI0poIiacTu
3aeoanna 2. BUTOTOBUTH THUMYAcOBiI MiKpompemapaTu
M’SKOTI ILIOAIB TOPOOWHH, IIUNIIWHYU 1 KamuHA. PO3TISIHYTH T
MIKpOCKOTIOM (pOPMY XPOMOIDIACTIB IMX IUIOMIB. 3apUCYBaTH IIO
JeKiTbKa KIITHH 3 Pi3HUMH (GopMaMH XpOMOIUIACTIB 1 3pobutn
BigmoBiaHI mo3HaueHHs (Puc. 7).

Puc.7. XpoMoIutacTa B KJIITHHAX IIIOMIB.

3as0anna 3. BuUroToBUTHM THMYACOBHI MiKpoIpenapar
3aMOYEHOro y BOJi HaciHHS ropoxy abo ksacomi. Ilpu Bemmkomy
301IBLICHH] MIKPOCKOIIA 3HAUTHU 1 PO3TISHYTH BEJIHMKI KPOXMalbHi
3epHa 1 MeHII — O1JIKOBI.

3agoannsa 4. 3a AONMOMOTOIO PO3YHHY HOAY MPOBECTH
KOJILOPOBY peakuil0 Ha KpoXMallb. 3apucyBaTH THIIH
KpOXMaJIbHHX 1 aneiipoHoBux 3epeH (Puc. 8).

20



0
=
o)

Puc. 8 KpoxManbHi 3epHa POCIHNH:a — MMICHHUL, 6 — )KUTa; B — SIMCHIO; T —
KyKYPYZA3H; [l — TPEYKH; ¢ — BiBCa; € — y IPOPOCINX 3€PHIBKaX MIIEHHUIII; K — TOPOXY,
3 — kBacodi; i — kapromii (1 — mpocrte, 2 — ckiagHe, 3 — HamiBCKJIaaHE).

3asoanna 5. BurotoButHm THMYacoBuil MikpompenapaTr (y
Kparuti BOAM 1 Kparuti Homy) 3 MyYHHUCTOTO COKY OynpOM KapTOILTi.
[Ipu BenukoMy 301NbIICHH] PO3TIISIHYTH HOT0. 3apUCyBaTH JEKiIbKa
MPOCTHUX 1 CKJIaTHUX KPOXMAIBHUX 3€pEH KapTOILTi.

Bucnosox (IlotpibHO cdopMyIrOBaTH CaMOCTIHO Micis
MPOBEICHHsI BCIX HEOOXIAHMX Miii 1 3aBAaHb T1abopaTOpHOI pOOOTH)

Humannsn 0na camoKoHmpoIo
Ha3BiTh OCHOBHI THIH IIIACTH POCTMHHOI KITITHHU.
Sxa Gynosa i pyHKIIT xJTOpOILIACTIB?
UumM 3yMOBIIEHE 3eJIeHE 3a0apBJICHHS XJIOPOILIACTIB?
Slke 3HAYEHHS JISWKO- 1 XJIOPOTIACTIB Y POCIMHHIN KITITHHI?
BxittoueHHs! pOCIMHHOT KIIITUHY, 1X 3HAYEHHS.
Oco06HBOCTI OyI0BU POCIUHHOT KJIITUHHOT O0OJIOHKH.
SIki OCHOBHI 3amacHi PEYOBUHH POCIMHHOT KIIITUHU?

NoookrwhE

Jdimepamypa

1 Bacunse A.E., Boponun H.C., EneneBckuit A.Tl.
Mopdonoruss v aHaTOMHS pacTeHuii: Yd4eOd. mocoOue s
CTYACHTOB MeJ. WH-TOB MO OMOJa. U XuM. cuell.: I[IpoeBcuienue,
1988. - C. 51-58.

2. Jlazapes O.B. Amnaromiss pociuH. JlaboparopHwmii
npaktukyM. — K.: BupaBamumit gim "KM Academia".
Kwuis,1997. — C. 42 - 50

3. Creonsauko M. 1., T'onuaposa K. ., 3akopko H. T.
Boranika: Anatomis i mop¢oioria pocauH: HaBu. nmociOHUK.
— K.: Buma mkona, 1995. — C. 34 — 40.
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JABOPATOPHA POBOTA Ne 4
Pocaunui TKaHNHHA

Mema po6omu. 3acBOiTH 3arajbHi MOHATTS NMPO TKAHWHHU:
BUBUHTH OyJOBY, JOKami3amito, (QyHKOi, pi3HOMaHITHICTH
POCITMHHUX TKaHHH.

Mamepianu i  oénaonanna.  MiKpoCKONH,  TOTOBI
MiKpoIpenapaTi pPOCINHHUX TKaHHH.

Teopemuuni sioomocmi

PociuHu  pocTyTh yOpOOOBXK YChOTO KHUTTS, OKpIM
HEBEJIMKHMX TMEPIOAiB — XOJOJHOIO Ta cyxoro. PocToBi mporecu
JIOKANI3YIOTBCA Y MEBHUX MUISHKAX Tijda POCIWH, SKi HAa3WBAIOTHCA
30HAMH JAUICHHA Ta POCTYy. Y HHX MICTATHCA TBipHI TKaHUHH
(abo Mepuctemu). Mepuctema — 1€ TBipHa TKaHWHA, 3 SIKOi
YTBOPIOIOTECSI BCi TMOCTiHI TKAaHWHU POCIMHHOTO OpraHizMmy. 3a
MOXO/KEHHSIM PO3PI3HAIOTH MEPBUHHI 1 BTOpPHHHI MEPUCTEMHU, a
3a MiclleM pO3TallyBaHHsS — BEpXIiBKOBI (amikaibHi), OiuHi
(matepaibHi), BcTaBHI (iHTepKaJsApHi), TpaBMaTH4Hi, [0 BHHUKAIOTh
BHACJIIJOK TOpPaHEHHS TOro YW IHWOro opraHa. BropunHi
YTBOPIOIOTHCA 3 KIITHH TNEPBUHHHX Mepucrtem (kambiii) abo
mocTiiHux  kmituH  (QenoreH,  TpaBMaTHYHa  MEpHCTEMA).
MepucTeMaTH4HI TKAHUHH CKJIAAIOThCS 3 HEBEJIUKHUX KIITHH, K1
I[IIBHO MPWJIATAIOTh OJHA 0 OJHOI 1 3JaTHI MIBUIKO IITUTHCA.
KiitnaHa 0000HKA TOHEHbKA, HIJKHA, CKIAJA€ThCS 3 IEKTHHOBUX
pedoBuH Ta Gibpwa nenrono3u. KiliTHHY mepeBakHO MapeHXiMHOTO
TUITY LUIKOM 3alIOBHEHI IPOTOIJIACTOM 3 BEJIUKHUM SIPOM.

IlokpuBHI TKaHWHM TOKPHUBAIOTh yCi BEreTaTWBHI Ta
reHepaTUBHI OpPraHu y POCJHUH 1 PEryjIrol0Th ra3000MiH, 3aXUIIAI0Th
poCIMHY Bl  HAAMIPHOTO  BHUIAPOBYBAaHHS  BOIW,  BiX
TEMIIepaTypHUX KOJMUBaHb, MEXaHIYHUX BIUIMBIB, BiJl MPOHUKHEHHS
B OpraHi3M MapasuTiB 1 30yJHHUKIB XBOpoO. Yci MOKPUBHI TKaHWHH,
3aJIeKHO BiJIl MEpHCTEM, SKi iX YTBOPIOIOTH, HOAUISIOTH Ha
NEepBUHHI, BTOPHUHHI 1 TpeTWHHI. Jl0 TNEPBMHHOI HaJEKUTh
emijiepMa, 10 BTOPUHHOI — Iepujepma, JO TPETUHHOI — Kipka.
Enizepma BUHHKA€E i3 30BHILIHBOIO MIapy amiKaJbHOI MEPUCTEMH
y KOHYCI HapoCTaHHs MaroHa. BoHa MOKpuBae JMCTKM Ta MOJOZi
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maroan. Ha 3MmiHy emimepMi 3 BTOPMHHHX MepHCTEM (OPMYETHCS
repuaepMa, a 3 IepuaepMu — Kipka, abo pUTHIOM.

[IpoBinHI TKAaHWHU CKJIAAAIOTBCS 3 KCWIEMH Ta (IOESMH.
OcHOBHOIO 1X (YHKILIEIO € MpPOBENEHHS II0 POCIHMHI BOOU 3
PO3YMHEHUMH OpPraHIYHHUMH Ta HEOPraHIYHUMU pPEYOBHHAMH. Y
pOCITIHHI € NTBi OCHOBHI TedYii PEeUYOBHH; BHCXiTHA — IO KCHieMi (Bif
KOpEHsI 70 JINCTKIB) Ta HUCXimHA — 1O (aoemi (BiJ JHCTKIB IO
KopeHs). droemMa Ta KcuieMa pPO3BHBAIOTHCA 3 TPOKaMOiro i
kamOito. Kcwmiema ckmagaeTrscsi 3 Tpaxeiq Ta WICHWKIB CYOHH
(Tpaxeii). BoHu ¢opMyrOTBCS 3 KIITHH MEPHUCTEMH, PO3MIiLICHUX
MO03I0BXKHIMHU psiaaMu. O00JI0HKH KJIITUHHA MIBUIKO
MOTOBIIYIOTECS, TPOTOIUIACT PYHHYETHCS, TONEPEUHi INEPEeTHHKU
MiXK WICHHUKaMH CYJUH TEX pyHHYIOTbca. Ha Bcix cTiHKax
YTBOPIOIOThCsL Tiepdopanii (mopu), 3a AONOMOTOI SIKMX CYAHHU
CIONY4YaloThCsA MiXK cobor. OTxe, CYAWHH CKIAJAlOThCS 3
MEpTBUX KJIITHH — WICHHKIB cyauH. [lo cxiany dmoemMu HanexaTh
MPOBiHI €JIEMEHTH — CUTOIOIIOHI TPYOKH Ta KIIITUHH — CYITyTHHUKH.
Po3BuBaroThCS BOHM TakoX 3 mpokam0bito Ta kambiro. KiituHu
MpO3eHXiMHOI Oy/MoBH, 0€3 OpraHel, MPOTOIUIACT MIEPETBOPIOETHCS
y OGIOpHISIpHY CTPYKTYPY, TSXKi SIKOTO MPOXOMASTH KpPi3b MOpPH B
cycimai kmiTuHH. KITHHH — CymyTHHKHM HOpMalbHOI OyJOBH —
po3TamoBaHi B3A0BX cUTONOMIOHMX TpyOok. IlpoBimHi TkaHWHU
CYIIPOBOIKYIOTh OJIHA OJIHY 1 310paHi y BiINOBIJHI TPy — MPOBiIHI
MyYKH.

B opranax pocimH € mia cucteMa CremiajJbHHX MEeXaHIYHHX
TKaHWH, SKi HAJAI0Th MIIHOCTI iM 1 opraniaMmy B mijomy. MexaHiuHi
TKaHWHU CKJIAJAI0ThCS 3 TOBCTOCTIHHMX KIITHH, B OCHOBHOMY
MPO3CHXIMHMX, 3 HAJ3BUYAWHO MII[HOIO 1 MPYXHOK O00OJIOHKOO.
OTxe, MexaHIYHI TKAaHMHU POCIMH — L€ Ipyla CIeliagi30BaHuX
KIIITHH, SIKI BUKOHYIOTh OTIOpPHY (YHKIIiIO, 3a0€3Me4yr0Th MIIHICTh
OpraHiB POCJIMH 1 IPOTHIIIOTH Aedopmariiam. JJo MEXaHIYHMX TKAHUH
HAJIGKUTh KOJIeHXiMa (KHMBI KIITHHH 3 HEPiBHO MNOTOBIIEHUMH
o0ononkamMu) Ta  ckiepeHximMa. OcTaHHS  HOpeacTaBiIeHa
KJIITHHAMH 3 pIBHOMIPHO  MOTOBIICHUMH,  TEPEBAKHO
30epeB'SHIMMMU  oOosoHKamMu  (J1yO'stHi  BoJiokHa,  JiOpudopm
JIepEBUHH, ACPEB'STHUCTI KIITHHH).

OCHOBHI  TKaHWHM  MHOMIIAIOTH  HAa: ACUMUISIIIAHY
(xmopenxima), 3amacarouy, aepeHxiMy (TIpOBITPIOBANbBHI), BCHCHY
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TKaHuHW. JIJI1  aBTOTpPOGHUX POCIMH XapaKTepHUH  MPOIEC
(hoTocuHTE3y a00 ACHMINIALII, SIKH TIOJISTae B YTBOPEHHI Ha CBITII
BYTJICBOJMIIB 3 BHIIJICHHSAM KHUCHIO. Y POCIHMH BiH 3/IHCHIOETHCS
CrelialbHIMU TKaHMHAMU, SIKi Ha3WBAaIOTh acUMIULALiiHUMHA. BoHa y
TUTI POCIIMH PO3TAaIllOBaHA IIiJ MOKPHUBHOIO TKAHWHOIO — EITiICpPMOIO,
0 3a0e3redye OCBITIIEHHS Ta ra3000MiH. Benmwki MDKKITITHHHUKH Y
XJIOPEeHXiMi TMOJNErmyloTh HUPKYJSLiI0 HOBITpA. B acuminsmiiHii
TKaHWHI CIIOCTEPITa€eThCsl aKTUBHUH Ta MACUBHHUHA PyX XJIOPOILIACTIB.
3amacarodi TKAaHUHH TPEJCTaBICHI J00pe BaKyoJi30BaHUMHU
KIITHHAMH, y SKHX € MBI NPOTOIUIACTH Ta TOHKI TEPBUHHI
o0onoHkH. [HKOMM OOOJOHKM JESKHX KIITHH 3amacarndoi
MapeHXiMHA AyXe TOTOBIIEHI 3a PaxyHOK BiIKIIaJeHb BYTJICBO/IIB,
ocoONMMBO  reMirentoniosd.  KiiTHHM — 3amacarodoi  IapeHXiMu
CHUHTE3YIOTh Ta HAKONMWYYIOTh pi3HI 3amacHi pedoBuHH. JlO
HAOUTPII MOMIMPEHUX 3alacHUX ITOKUBHUX PEUYOBUH HAJICKHTH
Kkpoxmaib. [lapeHxiMHy TKaHWHY, B SIKii pO3BUHEHI MKKIII THHHHKH
3HAYHUX PO3MIPIB, HA3MBAIOTh ACPEHXIMOI0. Y TaKWX TKaHMHAX Ha
mepmie  Micme  BHCTymae  (QyHKIiS BeHTHWIAil. [lpu3HaueHHS
aepeHxiMu — 3a0e3nevYeHHs] KOPEHIB KUCHEM, Yy NESKUX BHITaJKaxX
— JIUCTKIB BYIJIEKHCIIUM Ta30M, a TakoX 3a0e3MedeHHs IIaBy4YOCTi
POCITHH.

BuninpHi TKaHWHM Iyke pI3HOMaHITHI 3a OyJOBOIO Ta
po3TanryBaHHSIM Yy TiJli pocnuH. KniTHHH TPOAYKYIOTH Oararto
pe4oOBHH, SKi € TMOOIYHMMH mnpoaykTamu MeTabomizmy. Lli
pPEYOBHHM HE BHUKOPHCTOBYIOTHCS  POCIHMHOK 1  4acTo
BHUJAJISIOTHCA 3 Hel. [CHye KiibKa THITIB CEKPETOPHUX CTPYKTYP.
BoHu MOXyTh OyTH (K 330BHi, Tak i BCepeIWHI OpraHizmy, i
BiJIMOBIIHO, MAIOTh Ha3BY BHYTPIIIHIX Ta 30BHINIHIX BUILIBHHUX
CTPYKTYP.

Xio pooomu
3aeoannsn 1. bynosa nepunepmu crebia Oy3WHH YOPHOI.
PosrnsiHyTH TOTOBHI MiKpompenapar monepeyHoro 3pizy crebmia
Oy3uHHU. 3apHCcyBaTH CTPYKTYpHI KOMIIOHEHTH NEPUAECPMHU i
coueBnuku (Puc.9 ,10).
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Pric.10. CoueBHuKH TinKn Oy3uHu 9OPHOI Ha MOMEPEYHOMY 3Pi3i:
1 — enmigepMa; 2 — KOpok; 3 — ¢ernoren; 4 — ¢penonepma; S — BUIIOBHIOIOYI KIITHHH,
6 — mapeHxiMa MepBUHHOI KOPH; 7 — KOJIEHXiMa, 8 — eHIomepMa.
3asoannsa 2. OcoOnuBocTi OyIOBM KOJIGHXIMH B cTeOui
rapOy3a 3BUYalHOrO. PO3MISSHYTH  TOTOBWI  MiKpompenapar
monepevyHoro 3pisy crebna rapOysa. 3apucyBaTd KOJEHXIMY,

Bu3HauMTH i1 popmy (Puc.11).

Puc. 11. KyroBa koneuxima ctebia rapOysa:
1 — mpuCTIHHMI mIap MUTOMIA3MHE 3 SAPOM; 2 — IIEHTPAIbHA BaKyOIs.
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3agaanns 3. bynoBa emimepmMu  sMcTKa  TiBHHUKA
repMaHChKOro. Po3riIssHyTH TOTOBHI MiKpompernapar MONepedHOro
3pi3y JHCTKa MiBHUKA F€pPMAHCHKOr0. 3apucyBaTH HOTrO, 3BEpHYBIIN
yBary Ha OyI0BY IIPOAUXOBOTO amapary.

3aBnanna 4. Kam’gaucTi KIiTHHM B IDI0Jax TPyl
(cknepeinn). 3poOuTH AaBleHUH Tpenapar 3 IUIOAIB M’ AKyIla TPYIi-
JMYKH, PO3TIISIHYTH il MIKPOCKOTIOM 1 3apHCYBaTH CKIIEPEINH.

3aBnanna 5. BuBuntém OymoBy CyAWHHO-BOJIOKHHUCTHX
ITy4YKiB, PO3TIITHYBIIHN TIpemapaTH 3pi3iB credia KyKypyas3u, cTebia
rapOy3a, KOpPEHEBHUIA MamopoTi (OpJisK 3BUYAHUK). 3apucyBaru
TUY TpoBiAHKX mydkiB (Puc. 12,13,14).

Puc. 12. KonaTepanbHnil 3aKpUTHI CyJUHHO-BOJIOKHUCTHH ITy4oK cTeOIa
KYKYpYZA3H Ha monepednomy 3pisi: 1 — curomoxibna tpyoKka; 2 — cymuHa (MeTakciiema); 3 —
CYIPOBIi/IHA KJIITHHA; 4 — OCHOBHA MApPEHXIMA.

Puc. 13. bikonaTepalbHHH CyIHHHO-BOJIOKHUCTUHN IMy4oK rapOysa Ha
nomnepeyHomy 3pisi: 1 — ocHOBHa mapeHxima; 2 — 30BHIIHS ¢uoema; 3 — kam0Oiii; 4 —
BTOPHHHA KCHJIEMa; 5 — TNepBHHHA KCHieMa; 6 — BHyTpimHs doema.
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Puc.14. Curononibui Tpy6ku crebna rapdysa: a — mo340BXKHIN po3pi3, 6 —
[onepeyHnit po3pi3, B — KIITHHUA-CYIYTHHKH; T — MO30JHCTE TiJIO.

3aeoanna 6. Posrnsnytn mocTiiiHME mpemapart
MO3JOBXHBOIO 3pi3y rapOy3a 3BHYAWHOIO MNpPH MaJIOMY
30inbHIeHHI. 3HAUTH AUISHKY 3pi3y 13 CyAMHAMH, MEPEerTH Ha
BeMKe 30iiblIeHHS. BUBYUMTH KijbIEeBi, CHipaibHi, CITYaCTI,
MOPHCTi, pabuHYacTi cynauHH. 3apucyBatu Tunu cyaus (Puc.15).
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Puc.15. [IpoBigHI TKAHUHHU KCHJIEMHU ' a — TUIH CyJIHH:
1 — By3pKONMOPOKHUHHA TpUXEiganbHa; 2 — Kib4acTa; 3 — cripanbHa,
4 — cityacTa; 5 — npabuHuacTa; 6 — KpamyacTa 3 OOJSIMOBAaHUMHM ITOPAMH;
6 — eBONIONIA YWICHUKIB CyJUH: 1 — 3MCHIICHHS JOBXHHU YJICHHUKA;
2 — 3MEHIICHHS CTYICHS HaXMJIy KiHIEBUX CTIHOK; 3 — qpabuHYacTi
nep¢opaliiiHi MIACTHHKA EPETBOPIOIOTHCS Ha MPOCTI;
4 — cynmpOTHBHE PO3TANIYBaHHS IOP 3MIHIOETBCS YEPTOBUM.
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Bucnosok (IlotpibHO ChopMyTIOBATH CaMOCTIHHO MMiCIs
MIPOBEACHHS BCiX HEOOXITHUX il 1 3aBAaHb JJa0opaTOpHOI poOOTH)

Iumanns 0na camoxonmpoio

1. [Tonsitts TkKaHuHU. OCHOBHI THIH TKAHWH Y POCTHHAX.

2. SIKi OCHOBHI 03HAKU MEPUCTUMATHYHHUX KIITHH?

3. Sk xnacuQikyrOTh MEPUCTEMH 332 YacOM iX BUHHKHEHHS i
MiCIIeM PO3TallyBaHHs?

4. Ha3BiTh THIH MOKPUBHHUX TKAHWH, OXapaKTEPUIYUTE iX.

5. 3 sIKuX mapiB CKJIATaEThCS BTOPUHHA TTOKPHBHA TKAHUHA?

6. HasBiTh THIM MEXaHIYHUX TKAaHUH, OXapaKTCPU3YUTE iX.

7. SIk po3MillyeThbcs MEXaHiYHA TKAaHWHA B PI3HUX OpraHax
pociun?

8. SIki mpoBiAHI TKAaHWHU BiIOMi Yy POCITUH?

9. 3 sAKkMX eNeMEeHTIB ckiaaaeThcs ¢uioema (Jy0) 1 kKcuaema
(mepeBuna)? SIky poiib BOHH BUKOHYIOTH?

10.51ki pedoBUHM ITepecyBarOThHCS 1O roeMi Ta Kenuinemi?

11. Sxi QyHKUil BUKOHYE OCHOBHA MapeHXiMa i ski TumM ii
Bimomi?

Jdimepamypa

1. BacunseB A.E., Boponun H.C., EneneBckuii A.l.
Mopgoiiorus u aHaTOMHsI pacTeHUiA: Yued. MocoOue i CTy/ICHTOB
Tejl. MH-TOB 1Mo Omout. u xuMm. crell.: [Ipocsemenne, 1988. - C. 98-
127.

2. Jlazapee O.B. Amnatomis pocnun. JlaGoparopHuii
npaktukym — K.: Bumasaununii gim "KM Academia" — Kuis, 1997. —
C. 63 - 106.

3. Mopo3 [.B. Boranika. JlaGopaTtopHi Ta eKCKypcCiifHO-
nabopaTopHi
pobotu. Kuis, 1997. — C. 1 —20.

4. Crebnsako M.I., I'oruaposa K. 1., 3akopko H.I'. boranika:
Amnaromist i Mopdonoris pocnun: Hapu. mocionuk — K.: Buma
mkona, 1995. —C. 96 —111.
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JIABOPATOPHA POBOTA Ne5

TBapuUHHI TKAHMHU

Mema poéomu. 3acBoiTH 3aralibHi MOHSATTS NPO TKAHWHU:
BUBUATH OyZOBY, JOKami3amito, (yHKIi, pPI3HOMaHITHICTb
TBApUHHUX TKAHUH.

Mamepianu i  ob6nadnaunus. Mikpockonu,  TOTOBI
MiKpoIpenapaTu TBApUHHUX TKaHHH.

Teopemuuni gioomocmi

TkaHuHA — 1€ CYKYNHICTh KJITHH Ta iX MOXiJHHUX, SKi MalOTh
crinbHi Mopdo-¢izionoriuni o3naku. Y 1857 p ®. Jledgunr
3aMpONOHYBaB Kiacu(ikaiiro TKaHWH, 33 SKOI0 BOHU MOALTSIOTHCS
Ha YOTHPH THUIIU: EIiTelliallbHa, CIIOTy4YyHa a00 OMOpHO TpodivHa,
M’s30Ba Ta HepBoBa. 0.0.3aBap3in y 1934 p. 3ampomnoHyBaB
MOJINMATA BCl TKAaHWHW 3a iXHIMH (QYHKIOISIMH Ha [BI TPYyIu:
3araipHi Ta crerianbHi. Jo 3aranbHAX TKaHWH BiH 3alpPOIIOHYBAaB
emiTenii 1 TKaHWHW BHYTPIIIHBOIO cepefoBHINa (OCTaHHI
BKJIIOYAIOTH CIIONYYHI TKAHWHH, KpOB 1 JiMdy), a J0 cremiaabHuX
— M’si3eBi Ta HEPBOBI.

EniTeniadbHi TKaHWHHM MOKPUBAIOTh 30BHINIHIO TOBEPXHIO
Tijia, BCi MOPOKHUHHI Ta BHYTPIIIHI OPraHy, sSKi MaloTh 3B’ S30K i3
30BHIIIIHIM CEPeIOBUIIEM, 1 yTBOPIOIOTh YMCIICHHI 3aJ1031 OpTaHiB.
Emiteniii mkipu BHKOHYye (QYHKIIK 3aXUCTy IHIIMX TKAHWH
opranizmy. KumikoBomy emiTenito BiactuBa TpodiuHa (yHKIS,
OCKiNBbKM BiH 0Oepe ydacTb Yy Ipolecax IEepeTpaBlIOBAHHA Ta
BCMOKTYBAaHHS IOXHBHUX PEYOBMH. 3aJO3UCTUH  eMiTeNii
BUKOHY€E CEKpeTOpHY (YHKIiI0, a emiTediii HHpPOK Ta IIKipu —
¢dyHKIit0 BumiteHHs. Emiteniii nereHs 1 wmikipu 3abesneuye
¢$yHKIi10 Ta3000MiHY.

EnitenianbHa TKaHMHA BIIPI3HIETHCS BiJA I1HIIMX 3a TPhOMa
o3Hakamu. [lo-mepie, enitenialbHa TKAHWHA CKIIAJAETHCS JIUIIE 3
emiTeniaJbHUX KIITWUH, 10 YTBOPIOIOTH CyLinbHI miactu. Ilo-
apyre, s TKaHWHA 3aiiMae MEXylde CTaHOBUIIE i3 30BHILIHIM
cepeloBHIEeM. I, mo-TpeTe, emiTeNliaJibHUM KIITHHAM BJIaCTHBA
nossipHa audepeHwiamis, Opu SAKIH OJUH KiHEUb KIITHHH
po3mimyerbecst Ha OaszanbHid MeMOpaHi, a IpPYruid 3BEpHYTHH Y
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HalpsIMKy 30BHIIIHROTO cepeaoBuma. EmiTeriadpHi KIIITHHH
JIOCUTh INBUAKO BIAMHPAIOTH 1 MIBHAKO PO3MHOXKYIOTHCS; B
emiTenii HeMae KPOBOHOCHHX CYAMH 1 J>KUBICHHS BiOYBa€ThCS
BHACHiIOK AuQy3ii TKAaHUHHOI PIAMHU 13 CHOMYyYHOI TKaHWHH.
EmitemanpHa KiiTHHA  Hag3BHYaifHO Oaratra Ha  HEPBOBI
3aKiHYCHHs, SKI  TepemaroTh OpraHi3MoBi iH(oOpMaIio Bixg
30BHIIIHBOT'O CEPEOBHIIA.

CoosnydyHa abo omopHo-TpodidHa TKaHWHA BHHUKA€E B
OCHOBHOMY i3 CepeHBOT0 3apOIKOBOTO JIMCTKAa — Me301epMu. Bcei
BHJIM CIIOJIYYHOI TKAaHWHHM TCHETUYHO OyXe MOoJMiOHi. 3arajibHOI0
MOP(OJIOTIYHOIO O3HAKOK CIOJYYHUX TKAHUH € Te, [0 BOHH
CKIIAJAIOThCS 3 KIITHH 1 MIKKIITHHHOI pedoBWHHU. CromydHi
TKaHWHHU yTBOPIOIOTH ONOPHI CUCTEMH OPraHi3My y BHIJISIII KiCTOK
CKeJleTa, XpsIIiB, CYXOXWIb Ta 3B’S30K, OepyThb y4yacTb B
YTBOPEHHI OCHOBHUX OpraHiB, MOEIHYIOTh Pi3HI BHIW TKaHUH,
3a0€3Meuy0Th JKHBJICHHS KIITHH, TpaHcHopTyioTs O, ta HCOj,
MEPEHOCATh  Pi3HI  PEYOBUHH, 3aXUIIAIOTh OPTaHi3M  Bix
MIiKpPOOPTaHi3MiB i BipycCiB, JOPMYIOTh IMYHITET.

Criony4Hi TKaHWHU MOXHA TIOJIJTUTH Ha TPU BENHKi rpymu: 1)
3apOJIKOBY CIIOJIYYHY TKaHWHY; 2) CIOJNYYHY TKaHHHY 3 OUIbII
BUPaXXEHUMHU TPOPIYHUMU 1 3aXUCHUMHU PYHKLIIMU; 3) CHOTYUHY
TKaHUHY 3 OUIBII BHPAKCHHMH CIIOJIYYHUMH 1 OIOPHUMH
¢yskmismMu. 1o nepnioi rpynu HaJIeXKUTh ME3eHXiMa, 10 Apyroi —
KpoB 1 simda, 70 TpeTboi — BJAacCHE CIIOJy4YHAa TKaHWHA, IO
NOJUIAEThCS HA EHAOTENiH, pPETUKYJISpHY TKaHUHY, IyXKYy
Heo(OpMIIEHY CIOIYYHY TKaHUHY Ta HIUIBHY CIIOIYYHY TKaHUHY.

M’s30Ba TKaHMHAa MOOYyJ0BaHA 3 €JIEMEHTIB, 3JaTHHUX JI0
CKOpO4YeHHsl. BHacHmiziok yYTBOpPEHHsS B IUTOIUIA3Mi CKOPOTIMBHX
GiOpWISIpHUX  CTPYKTYp, BOHH BHUKOHYIOTH BCIO CYKYITHICTB
PYXOBHX TPOIIECIB y cepequHi opraHizmy (KpoBo- i JimM¢oo0ir,
pobota ceplis, CyAHMH, IIUIYHKa, KHUIIKIBHUKA, TMOBITPSI Yy
IUXaJbHHUX LUIAXaX), MepEeMillleHHsl opraHizMy a0o Horo 4acTuH y
mnpocTtopi, 3abe3neuye onopHy (yHKUiIO, 3MIHCHIOE MEXaHIYHY
poboTy, reHepye 1 NPOBOAWUTH HEPBOBI 30ypkeHHS. Bupobise
CJIEKTPUYHY CHEPTilo.

EneMeHTH M’A30BHX TKAHWH MICTSTH CIleLiajbHI OpraHeld —
MioQiOpuian. B X OCHOBI JexaTh aKTHHOBI Ta MiO3HMHOBI
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Mio(ilaMeHTH, SKi CBOEI B3aEMOMIEI0 3a0e3MeUyloTh MpoIec
CKOpOYEHHS 1, TAKIM YWHOM, 3JIHCHIOIOTH (PYHKIIIIO PyXYy.

Icayrots  aBi  kiacudikamii  M’s3¢BOi  TKAaHUHU -
MophodyHKIIOHANTbHA Ta TeHeTHYHA. 3rigHo 3
MOp(QO]YHKITIOHANBHOIO Kiacu(ikamielo M’S30BI TKaHWHH 32
ocoOnmBoCTsIMH Oyn0BH, (YHKIT Ta JTOKaji3amii MOAUIAIOTECS Ha
2 Tpynu: THaAKy (HEMOCMYTroBaHy) Ta MONEepPevYHO-CMYTacTy, sKa B
CBOIO UYepry TMOJINAEThCA Ha CKeleTHy i cepueBy. OcrtaHHA
MOAISIETBCS Ha poO0Yy Ta MPOBIAHY CEpPIIEBY M S30BY TKAHHUHY.

HepBoBa TkaHWHa HaJeXHTh A0 CIELialbHUX TKAHWH, BOHA
IHTETPY€ AiISUTbHICTh YCiX YaCTHH TiNa, i € HAaHCKIaIHIIIO0 3 ycixX
TKaHMH. HepBoBa TkaHWHa, 3 5IKOi yTBOpeHa HEpBOBa CHCTEMa,
crpuiimMae  iHdopMarllilo BiJl 30BHIIIHBOTO CEpeIOBUINA |
3abe3meuye BiAMOBIHY PEAKIil0 BCLOTO OpraHismy. Ii eremMeHTH
3MaTHI ~ COpUWMATH  TOAPA3HEHHs, TpaHcPopMyBaTH  Iie
MOJpa3HEHHsT B HEPBOBUH IMITyJIbC, IIBUAKO HOTroO IepeaBarty,
30epiratn  iHQopMmamiro, MPOAYKyBaTH OiONOTiYHO AKTUBHI
pEUOBHMHHM, 3aBISKH YOMY HEpPBOBa TKaHMHA 3a0e3medye
Y3TrO/KeHY MisUTBHICTh OpTaHiB 1 CHCTEM OpraHisaMy Ta #oro
aJanramilo A0 YMOB 30BHIIIHBOTO cepepoBuina. CrpuiiMaHHs
iH(popMarllii BifOyBa€eThCsl 0COOIMBUMHU HEPBOBUMH YTBOPEHHIMH,
SIKI MaFOTh Ha3BY pelenTopiB. Bix ekcTepopenentopiB iHpopMartis
M0 HepBax HAJIXOJUTh Y IEHTPaTbHUHN BiJJI1J HEPBOBOI CUCTEMH 13
30BHIIIHBOI'O  CEPEJOBUINA, a BiA I1HTEpOpEUEHTOpiB — 3
BHYTpimHIX opraHiB. [licns anami3y iHpopMarii Big EHTpalIbHUX
BIIJIIJIIB HEPBOBOI CHCTEMH IO HEPBOBUX IMPOBIJHUKAX B OPraHd
TiJla HaJXOASTh HEPBOBI IMITYNbCH, SKi PETYNIOIOTH 1X NisIBHICTb.
OCHOBHUMH (QYHKIISIMH HEPBOBOI CHCTEMH € TIPOBEACHHS 1
reHepariss IMOyJIbCiB Ta IHTErpamis TisITBHOCTI Pi3HUX CHUCTEM
Oprasi3my.

HepBoBa TkaHMHA CKJIaJa€Thbcsi 3 HEPBOBUX KIITHH, abo
HEWPOHIB, 1 JOMOMIDKHUX KIITUH — HEWporiii. 3a MOXOIKEHHIM
HEUPOTJis TMOJIISEThCA HA JABA BUAM KIITHH: TIIOIUTH
(eKTomepMaIbHOTO IMOXOKEHHS), SIKI HAJEXaTh 0 MaKpormii, i
riniajnbHi Makpodaru (Me3eHXIMHOIO MOXO/KEHHA), SIKi BXOJISThH
JI0 CKJIaTy MiKpOTJIii.
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Xio pooomu
3aeoanna 1._BuBunti OyqOBY OJHOIIAPOBOTO OJIHOSIEPHOTO
NPU3MATHYHOTO KYTHKYJISPHOTO emiTenio. 3apucyBaTH HOro
(Puc.16).

Puc. 16. OnnomapoBuii oJHOSIepHUI NPU3MAaTHIHUHA KyTHKYJIAPHUR ermiTemii
TpyOO4OK HUPOK: | — emiTeniaigbHi KIITHHH, 2 — SAPO EMiTETanbHOT KITITHHH,
3 — 6azanpHa MeMOpana; 4 — MiKpOBOPCHHKH, 5 — CIIOy4Ha TKaHHHA

3agdannsa 2. Po3rnsiHyTH rOTOBHI MiKpoIIpenapaT HOIEepedHOro
3pi3y TpyO4acToi KicTku MoauHu. 3apucyBartu ioro (Puc.17).

$ : "

Puc.17. bynosa TpyO4acToi KiCTKH JIFOINHN:
1 — ocreoHH, 2- HEeHTPAIBHUIT KaHAT OCTEOHA; 3 — OCTEOLUTH;
4 — BCTaBHI IUIACTHHKH; 5 — KICTKOBI IJIACTUHKH OCTEOHA.
3aséoannna 3. Po3riasHyTH NOCTiHHUN mnpenapatr OyAOBH
M’si3a ceplsl MpU MaloMy 30inblIeHHi. 3HaWTH Ta 3apHCyBaTH
BUJIOBXKEHI OararosaepHi BosokHa. (Puc.18).

i ’ U w

A

Prc.18. Bynosa M’s13a ceprust:
1 — sapo, 2 — GaraTosiepHi BOJIOKHA.
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3asoanna 3. bynoBa HEpBOBOI KIITHHM CITKIBKM OKa.
Posrnaaytn mocTiiiHMKA TpemapaT OyAOBH HEPBOBOi KIITHHHU
CITKIBKM OKa NpHU BEIUKOMY 30iiblIeHHi. 3HalTH HA mpenapari:
PO, akcoHu Ta nenaput. (Puc.19).

Puc.19. BynoBa HepBOBOI KITITHHH CITKIBKH OKa:
1 — sa;1po; 2 — akCcoH; 3 — ICHIPUT.

Bucnosok (I1otpiOHO chHOpMyTIOBATH CAMOCTIHHO ITCIIsl IPOBEICHHS BCIX
HeoOXiTHUX JIiHi 1 3aBIaHb Tab0paTopHOI poOOTH)

Ilumanus ona camoKoHmpoIo

1.5lka OyzxoBa i GyHKINIA emiTenialbHIX TKaHUH?

2.Ha3BiTh Buau ermirtenito.

3.5kuii  B3a€EMO3B’SI30K MK OyIOBOIO 1  (QYHKIisIMH
CHOJYYHOI TKaHUHU?

4.Ha3BiTh BUJU CHOIYYHOI TKAaHUHH.

5.5Ixi  ocoOmuBOCTI OynOBH MaroTh MOCMYTroBaHa 1
HEIMOCMYrOBaHa M’s30B1 TKAHUHU?

6.0xapakTepu3yiiTe BIaCTUBOCTI M’ 30BOI TKAaHUHH.

7.51xa OymoBa HEpPBOBOT TKAHUHH?

8.5Iki OCHOBHI BJIACTUBOCT1 HEPBOBOI TKAHWHHU.

Jdimepamypa

1.Tucronorus, muronorus U amopuosorus: ariac// Iloxg pen.
O. B. Boukosoii u 1O. K. Enenkoro. — M.: Meaununa, 1996. — 233c.

2. Jlymuk O. ., IBanoBa A. ., Kabax K. C. Ticrosoris
moauau. — JIsBiB: Mup, 1993. — C. 78 — 93.

3.Craxie B. 1. 3aranpHa nuTOJIOris Ta TiCTONOris (PO3MiN
“T'icTonoris™) (kypc aekuiii). — Jporoouu: Komno, 2004. — C.26 — 33.

4. lyct 1. B. 3aranbHa ricToNorisa 3 OCHOBaMH eMOpioJorii. —
Tepnomine, 1999. — C. 111 — 116.
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JIABOPATOPHA POBOTA Ne6

Bynosa xpomocom. Mirto3

Mema po6omu. Buuutu O6ynoBy Ta pi3Hi GpopMu XpomMoCcoM.
HaBuntrcs BCTaHOBIIOBATH MITOTHYHHWHN 1HIEKC y KOPIHILIX IOy
Ta BMITH iIeHTH(IKYBATH XPOMOCOMH IIOIUHH, AM(epeHIitoBaTH
YOJIOBIUMH 1 KIHOUMH KapiOTHII, BUSBIISATH XPOMOCOMHI MOPYIICHHS.

Mamepianu i ooénaonanna. MIKpOCKOI, KOpPIiHII UTuOy,
OapBHUK, TUTENb, (GIUIBTPYBaJBHHUHA Tarmip, MpernapyBajibHA TOJKA,
KapioTHIHX 3A0POBOI Ta XBOPOI JIFOAUHHU.

Teopemuuni gioomocmi

[limx ~ MITOTHYHUM  TMKIOM  PO3YMIIOTH  CYKYITHICTh
B32€MO3B’SI3aHUX 1 XPOHOJOTIYHO JETEPMIHOBAHWX TOMIH, SKi
BiI0OYBalOThCSA B KIIITHUHI B MEPIOJ MiATOTOBKH JO MOAUTY, a TaKOXK
MPOTSATOM CaMOro MiT03y. TpPHBAIICTh MITOTHYHOTO MHKITY CKIIAJa€
y pi3HUX opraHi3MiB HaiuacTime 18 — 24 roauH. | Bech MiTOoTHUHUI
LUK IUIITh Ha 4 mepiomu: BiacHe Mito3 (mpodasa, meradasa,
anadasa, tenodasa), npecuntetnunuil nepion G1, mepiox cuHTE3y
JHK — S Ta moctcunrTeTHuHMi iepion G2.

Tpu ocranHi nmepiogm  BigOyBarOTbcs B iHTepdasi.
HaiiBayxnuBimmuMu mporiecamu, siki BiIOYBarOTbCS B MITOTUYHOMY
IUKJII € eTanmd IIOJBOEHHS CIAJKOBOTO Marepialy KITHHH —
perutikariss JIHK Ta mpomecn piBHOMIpPHOTO PO3MOALTYy HOTOo Mix
JOYIpHUMH KITITHHAMH.

KoxHuii oOpraHi3M XapaKTepU3YEThCS TOCTIHHHM YHCIOM
XpOMOCOM, siKi B MeTaasi MiTo3y MarOTh CBOIO TIEBHY MOP(]OIIOTif0.
ToMy meBHHWI CHCTEMAaTHYHUH XpOMOCOMHMI Halip — cyTTeBa
XapakTepucTuka Buay. KOXXHUI BUA pPOCIMH 1 TBapHMH Ma€ CBid
KapioTum,  TOOTO  XpPOMOCOMHHMH  Habip  KIITHHH,  SIKHH
XapaKTepU3YEThCs TMEBHUM YHUCIOM 1 MOP(OJIOTI€0 XPOMOCOM.
Mopdonoris XpoMOCOM BUBYAETHCS Ha MeTadazHUX XPOMOCOMaXx.
[Ilo0 matu ysiBY mpo KapioTUN LBOTO BUAY, BUBYAIOTH JEKiJIbKa
JEeCATKIB MeTada3HUX KIITHH JEKUTBKOX OCOOMH Ihoro Buay. B
OCHOBI Kiacudikarii XPOMOCOM JIEKUTh PO3MIlLIEHHS
LEHTPOMEPHOTO paiioHy, TOOTO MEPBUHHOI MEPETSHKKH, sKa A1TUTDH
XpOMOCOMY Ha JBa IUleda. 3a UMM HPUHLIUIOM PO3PI3HSIOTH
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METalleHTPUYHI, cyOMeTaneHTpuyHi, AKpOIICHTPUIHI Ta
TEJIOUEHTPUYHI XPOMOCOMH. Jlesiki XpOMOCOMH MalOTh BTOPHHHY
MEPETSIKKY, sKa Moke OyTH po3MillleHa B Pi3HHX paiioHax IJieya.
SIKmo BTOpHMHHA MEpeTsHKKa pO3MillleHAa Ha AWUCTAIbHOMY KiHII
XpOMOCOMH, BOHA BIJJIUISIE HEBEIUKY MIUISHKY XpOMOCOM —
CYIYTHUK, SKHH 3’€IHYETHCS 3 TLIOM XPOMOCOMH TOHKOIO HUTKOIO.
Taxi XpoMOCOMH Ha3UBAIOTh CYITyTHUKOBUMH.

Xio pooomu

3asoanna 1. Bupdite KapioTun JdroAuHA. [ IHOTO MTOpIXKTE
MeTada3Hi TJIACTHHKH Ha OKpeMi XpoMocoMH. B Mipy BupizaHHS
ineHTn(iKyiiTe XpPOMOCOMH BIANIOBIAHO OO0 po3Mipy 1 Qopmu,
migoepiTh TOMOJIOTIYHI IMapu XpPOMOCOM, BHpi3aHI XPOMOCOMH
HakielWTe B anbOOM, YKaXiTh KUIBKICTB XpPOMOCOM 1 iX Trpymy,
HOpPMaJIbHUN KapiOTUT YM Hi, YOJOBIYMH Y1 KIHOYHI 1 HoMy?
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Puc. 20. HopmanbHi kapiotunu moausu (A — xiHku; b — qonopika)

3agoannsa 2. IlpuroryiiTe THMYAacOBHH IpenapaT KOPIHLIB
uubyni. Ilonepennso 3adikcoBani B 75 % coupTi NPOPOCTKH
MOMICTITh y CKJISHKY 3 BOZOIIPOBIJHOI BOOI0, IOMIIIYIOYH,
JoYeKailTecs ONyCKaHHA KODPIHLIB Ha JHO. Y pe3yibTari i€l
NPOLE/LyPH  CIUPT Yy  TKAHMHAX KOPIHLIB 3aM1H_Iy€TBC}I BOJIOHO.
Kopini  BUWHMITE 13 CKISHKH, JIETKO MPOCYIITH I1X Ha
GiNbTpyBaIbHOMY Mamnepi Ta MOMICTITh Yy ¢aphopoBuil THrenb 3
anieroapceiHoBuM OapBHUKOM (¢apba MOBHMHHA MOKPHUTH KOPIHIN).
Turenp HarpiiiTe 0 KWIIHHS 3 TOCTYIIOBUM OXOJIOJDKCHHSM HOTO
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i kpumikoro. HarpiBarus nmpoBoapte 2 — 3 pasu. [lpyn BuKumanHi,
HeoOXimHO nmomaBaTu ameroapceid. Y mporieci (apOyBaHHS, TakuM
YUHOM, JIOCSATAETHCS Mallepallis KIIiTHH. 3BapeHUH KOpiHEIb BUAMITH
3 OapBHUKA HA MPEJAMETHE CKJIO 1 JIE30M OPUTBH BiIILIIThH BiJl HHOTO
TeMHO 3adapOoBaHMM KiHUMK (3aBIOBXKKH 2 — 3 MM), SKHH IisIrae
HacTymHI# o00poOmi. KammiTh Ha KIHYMK KODPIHIA —KpAaruTo
arieroapceiny, MOKPHHTE MOKPUBHUM CKEJbLIEM, 3BEpXy MOKIAMITh
KiIbKa CMYXOK (UIBTPYBaIBHOTO Mamepy 1 MPUTPUMYIOYH Kpai
MOKPUBHOTO CKEJbIs, KPYTOBUMH pPyXaMH HATUCHITh Ha HBOTO
PYYKOIO MpenapyBaJIbHOI TOJKU. BHACTIIOK I[bOTO KIITUHU KiHYAKA
KODIHIS PO3XOIAThCSI B MOHOmap. Ha Bpamo miaroToBieHoMy
mpemapari, He TOBHHHO OyTH IIyXHPIIB TOBITPS, KIITHHHA
MEPUCUCTEMH IOBHHHI pPO3MIIyBaTHCS B OJUH MIap, XPOMOCOMH
MOBHHHI OyTH 4iTKO 3adapOoBani. 3a momomororo o6’ektuBa 40 X
3HalAITh MeTada3Hy IUIACTHHKY 3 TapHUM PO3KHIOM XPOMOCOM,
MipaxynTe KUTBKICTh XpOMOCOM, PO3TIISIHBTE TXHIO MOP(OJIOTIIO.

3agoannsa 3. BcTaHOBITH MITOTUYHUE 1HIEKC y MEpHUCUCTEMI
KOpiHI 1Oy Ha miaroroeineHoMy mpemnapari. Kopuctyrounch
o0’extiBoM 40 x mocmimite mpubnm3Ho 100 wmituH. PosrmsapTE 1
migpaxyite KimiTmHU Ha ctanisx npodasu (I1), meradazm (M),
anagasu (A), tenodasu (T) ta intepdazu (I). [ani 3anecith y
TaOJINLIIO.

TTone
30py

KibKicTh KIITHH Ha cTail
o [ M | A [ 1 [ 1 | Besoro
Hani migcymyiite 1 Bupaxyiite mitotrnunuii ingexc (Iy y %) ans
MEPHCHUCTEMH KOPIHI U0y 3a popmyIioro:

(TI+M+A+T) * 100

Bucnoeok (IlotpiOHO c(hopMyITFOBATH CaMOCTIMHO TTCIS TIPOBE/ICHHST
BCIX HEOOXITHMX Aii 1 3aB1aHb Ja00paTopHOi PoOOTH)

Ilumanna 0na camoKoOHmMpOJI0
1. Xpomocomua teopist T.X.Moprana.
2. [ToHATTS PO KapioTHII.
3. Mopdodonoriudi THIIH XPOMOCOM.
4. TlomiTeHHI XPOMOCOMH.
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5. Crpykrypa XPOMOCOM: TEeTEPOXPOMATHHOBI Ta
€yXpOMaTHHOBI PaliOHM.

6. PiBHi npocTOpoBOi OpraHizaiii XpoMaTHHY.

7. KOMIIOHEHTH XpOMAaTHHY €yKapioT: HyKJICOCOMH, TICTOHH Ta
HETiCTOHOBI OiKK. MiT03, M€03, iX TeHeTHYIHA POJIb.

8. MiTOTHYHUI UK, HOTO TPUBANICTh Y PI3HUX OPTaHI3MiB.

9. MiTOoTHYHUI IHIEKC.

Jimepamypa

1. Hnre-BeuromoB C. I'. I'eHeTHKa ¢ OCHOBaMH CENEKIHH. —
M.: Beicm. mik.— 1989. C. 55. — 84.

2. AmuxanusH C. U., Axudee A.Il., Yepaun JI. C. Obmas
renerrka. — M.: Beicm. mk., 1985. — C. 10. — 23.

3. Barru K. II., TuxomumpoBa M. M. PykoBomactBo K
MNPaKTUYECKUM 3aHATUAM M0 reHetuke. — M.: IlpocBemenue, 1979. —
C4-13.

4. Toctumckuii C. A. u ap. [IpakTuKyM 1O HUTOTCHETHKE. —
M.: Uzn-Bo MI'Y, 1974. — C.20 — 74.
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JJABOPATOPHA POBOTA Ne7 - 8

MoHoriopuaHe cxpeuryBaHHS

Mema pobomu. Hauntucs BU3HaYaTh Apo30Qia HA Pi3HHX
cTagisix po3BUTKY. [IpoBecTr MOHOTIOpHIHE CXpEUTyBaHHS.

Mamepianu i ob6nadnanna. BIHOKYIApHI JTymu, MyTaHTHI
miHil  gposodinu, edipuzaropu, edip, momieTHIeHOBa JiHKa,
MIEH3JIMK, TPOOIPKH 3 Kallelo.

Teopemuuni gioomocmi

Cpoi nocmimkenas I'. Mernnenp po3nodyaB 3 MOHOTIOPHIHOTO
CXpEIIyBaHHS: BiH CXPECTHB MBI YHCTI JiHil rOpoxy, L0 AaBaid
HACiHHSI JKOBTOTO Ta 3€JEHOTO KOJhOPiB (0aThKIBCHKI OCOOWHN).
Hacinus pocnuH omepikyBaHHX Biff TAKOTO CXpellyBaHHS (TiOpumn
MEpUIOro IMOKOJIHHA) BHUSIBHJIOCS OJHOMAHITHUM — JKOBTOTO
Koiabopy. Tox y (<eHoTUNiB TIOPUAIB MEPIIOro TMOKOIIHHS
TIPOSIBUBCS JIUIIE OJIMH 13 TBOX CTaHIB O3HAKU — JIOMIHAHTHUH, IO i
JIaJI0 Ha3BY BUSBIICHIN 3aKOHOMiPHOCTI.

Y nopanbmomy I'. Menzens cxpeysas riOpuan Hepuioro
NOKOJIiHHA. IXHi Hamanku (TiGpUaM Jpyroro MOKOJIHHSA) AajH
30KpeMa: ¥4 MalM >KOBTHH KOJip (IOMIHAHTHHUI cTaH aneinein), Y
MaJIu 3eJICHUH KOJIip (PeleCUBHUIA CTaH ajeliei).

L5t 3aKOHOMIpPHICTh JicTana Ha3By 3aKOHY PO3IICTUICHHS: MIPH
CXpellyBaHHI TiOpUAiB MEpHIOro MOKOJIHHA MK cO00r0 cepen ix
HAIIaJIKIB CIIOCTEPIra€ThCs SIBUILE PO3IICIUVICHHS CTaHIB O3HAK Y
¢denorumi 3:1.

PosmeruieHHst — sBuIIEe MNposiBy 000X CTaHIB  O3HAKH
(petiecMBHOTO Ta JOMIHAHTHOTO) y JPYIOMY IOKOJIHHI TiOpHUIiB,
3YMOBJICHE PO3XOJDKEHHSIM aliellbHUX TI'eHiB, SKi iX BH3HAYarOTh. [ .
MeHnzens MpoAoBXKyBaB TiOpUAN3ALIiI0 3 HACTYITHUMHU TTOKOJiHHAMHU.
Bin 3BepHyB yBary Ha Te, WIO i3 3€JI€HOTO HACiHHS BHUPOCTAIH
POCIHHY, SIKi JaBald HACIHHS JIMINE 3€JICHOTO KOJBOPY, TOII SIK B
OJTHUX HAIQJIKIB, IO BUPOCTAJH 13 KOBTHUX HACIHHH, YTBOPIOBAIOCS
HAaCiHHS JIMIIE »OBTOI'O KOJBOPY, @ B IHIIMX SIK JKOBTOTO TaK i
senenoro. Tak . MeHaenb miWIIOB BUCHOBKY, IO HACiHHS 13
JOMIHAHTHUM CTaHOM O3HaKd (KOBTHH KoJip) moziOHE 3a
(eHoTHIIOM, ane MOXE PI3HUTHUCH 33 CHAaJKOBHMHU BJIACTHBOCTSIMU
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(rermotumniom). HatoMicTh HaciHHS, IO Ma€ PEIICCHBHUN CTaH O3HAKH
(3enmenuit xoumip), MoAiOHE SIK 32 (DEHOTHUITOM, TaK i 3a TEHOTHIIOM.
Otke, Bce HaCiHHS, peliecUBHE 32 (PEHOTUIIOM, OYJIO TOMO3UTOTHUM
(Mano 1Bi OgHAKOBi aneni reHa 3a0apBIICHHA HACiHHS), TOAL SIK
cepel HACIHHA 3 JOMIHAHTHUM (EHOTHIIOM TPAaIUBUIACh 5K
TOMO3HTOTHI, TaK 1 T€TepO3UTOTHI (MajHl ABi Pi3HI aJiefli bOTO I'eHa)
HACiHHMHHU.
Xio pooomu

3asoanna 1. PosrisgHbTe OCOOWHU TUKOTO THITY Ip030Qinu
(wild type) Ta 3anmimiTe iIX OCHOBHI O3HaKkW. [l 1IOTO 3apsiTh
edipu3aTop, BKIAIITh Y HROTO IMONICTUICHOBY JIIHKY 1 MEPECUINTE B
edpipmsaTtop MyX, fAKi  mUTanoTe  Hapkortm3amii.  Ilicms
3HEPYXOMJICHHSI OCTaHHBOI MYXH, HETaiiHO BHCHNTE MyX Ha
mwiactTuaky-mose. [loku Myxu mnepeOyBaloTh Til HAPKO30M,
KOPUCTYIOUHCH JIYTIOIO Ta NEH3JIUKOM, PO3IIIAHBTE 04i, (GOpMY KpUII
Ta KOJip Tina (KOMip Tijla PO3TJISTHBTE 31 CIIMHHOI CTOPOHH). SKIO
mig dac pobOTH MyXHM TOYHYTh OXKMBATH, iX MOXHA IiJMOPUTH
3HOBY, 3CHIIABIIN B eipuzaTop.

3asoanna 2. HauiTbCcs pO3pi3HATH CTaTh [po3odinm Ta
3aMUIIITh Yy 30LIMTI OCHOBHI 30BHIIIHI BIAMIHHOCTI CaMOK Bij
cammiB. [y mbOro BUCHITE Ha TUIACTUHKY HAPKOTH30BaHUX MYX
JUKOTO THITY Ta PO3JUIITH IX Ha CAMOK 1 caMIliB 3a MOP(OJIIOTIYHIMH
03HaKaMH, KOPUCTYIOUHCH OIHOKYJISIPHOIO JTYTIOH0.

3agoannsa 3. PosrnsHbTE OCHOBHI CTaJil PO3BUTKY JAPO30Qiin
B 0aHKax 3 KyJbTYyporo. 3BEpHITh yBary Ha Te, o auuuHkd | ta Il
BIKy MICTATBCS Yy BEPXHHOMY IIApi IOXXKHBHOTO CEpEAOBHIIA 1
aKTHUBHO XapuyroTbes; auduHKH |l Biky — HalOiIbIIMX po3MIpiB,
BUXOJIATH 3 TIOXKUBHOTO CEPE/IOBHUINA HA CTIHKM OaHKH, Oini, pyxomi,
0e3roJIOBI; JISUIEYKHA y BUTISAI KOPUYHEBHX KOKOHIB, MPUKPITUICHI
HEPYXOMO JI0 CTiHOK OaHkH. YacTo MOXHa TMOOAYUTH MPOMIKHY
cranito Mix ymunHKoro |1l Biky Ta Isuieykoro, KOJNHM JIMYMHKA CTa€e
HEPYXOMOI0, 3a0KPYTIIFOETHCS, aJie KOJIp ii 111e He 3MiHUBCS.

Tepminu po3BUTKY Ipo30]ilu MpH ONTHUMAIbHINA TeMIeparypi
(23-25° C): siie — | mo6a; muuunku (I, 11, 1 Biky) — 5 1i6; nsiedxu
— 5 ni6. Buit HOBOro mokoiHHs BigOyBaeThes yepes 10 — 12 ni6
IiCHIS BiAKJIAJaHHS €I MyXaMH.

3aeoanna 4. Po3risHbTe MPEICTABHUKIB BUIAHHUX BaM
MyTaHTHUX JIiHIA Jpo3odiau. 3BepHITH yBary Ha ¢opMy Ta
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3a0apBIIEHHS] OYei, Ha XapaKTep PO3BHTKY KpWJ, Ha KOJIp Tila Ta
OyZOBY IIETWHOK. 3allMIITh y 30IINWTI O3HAKHA PO3TJIIHYTHX BaMU
MYTaHTHUX MYX Ta MOPIBHSHUTE iX i3 MpeACTaBHUKAMU JTUKOTO THITY.

3anammas 5. 3axnaganus gocnigis Nel Ta Ne2. ¥V mocmini Nel
CXPEIIyIOTBCS MYyXH, fAKi BIJPI3HAIOTECS 3a aIbTEPHATHBHUM
MPOSIBOM OJIHI€l O3HaKW, MPUYOMY TeH, SKAH BiAMOBigae 3a IO
O3HaKy € ayTOCOMHHUM. Y pociifi Ne2 cXpelryloTbCcsi MyXH, SKi
BIIPI3HSIOTHCS TAKOXX 3a aIbTEPHATHBHHUM IIPOSBOM OJTHIET O3HAKW,
ale TeH, SKWH BIiANOBiZae 3a IF0 O3HAKy, JIOKAIi30BaHWH B X-
xpomocomi. [loctaBTe npsmi (camka — AMKHUN THII, cCaMellb — MYTaHT)
1 3BOPOTHI cxpelryBaHHs ( caMKa — MyTaHT, caMellb — JUKHHA THIT).

Y KoXHY MpoOipKy MOMICTITh IO JIBi CAMKH Ta IO JIBa CAMIII.
[IpoGipku mignumniTe. Ha eTukeTIi BKaxiTh: HaTy 3aKJaJaHHS
JOCIi Ty, Horo HoMep, THIT CXpellyBaHHA i cBoe mpizBuie. Odopmre
MIPOTOKOJI IOCTiAY [UIsl KOKHOTO CXPELIyBaHHS.

3anammasa 6. 3 npobipok mocmimy Ne 1 ta Ne 2 uepes kinbka
JIHIB BUIAJITH OATHKIB.

3anammasa 7. Ilposenits aHami3 F; mocmigiB Ne 1 Ta Ne 2 oxpemo
3 KOHOI mpoOipku. IliaMopiTe MyX, pO3aimiTh iX 3a CTaTTIO Ta 3a
¢denotunom, nopaxyiire. [locamite y ABI HOBI MPOOIPKH 31 CBIKHM
MMO’KMBHUM CEPEIOBHIIEM IO II’ITh CaMOK Ta caMiliB F; Ha npyre
nokomiHHA gochigiB Nel ta Ne2. 3anuiriTe y mpoTOKON pe3ynbTaTH
aHayizy F; oOuaBox mocmiaiB (KiJIbKICTh CAMOK Ta CaMIIiB KOXXHOIO
(hEHOTHUITIYHOTO KI1acy).

3anammsa 8. I3 ycix mnpobGipok pnocmigiB Ne 1 Tta Ne2,
rocajkeHnx Ha Fp, Bugamite myx Fi.

3anammas 9. Iposeniteh ananiz F, gocmigy Nel Ta gocmimy Ne2.
Po3ainiTe migMopeHnx Myx 3a ctaTTio Ta penorunom. [lopaxyiite ix.
3anumite pe3yibratd F, y mporokoin. BuzHaute, sika i3 O3HaK €
JIOMIHAHTHOIO, a sIKa PElECHBHOI. BCTaHOBITH THIT PO3MICTUICHHS B
F,. TlepeBipre cBO€ TpHUIyIIEHHS MNP0 po3meruieHHs B F, 3a
noromoror X°. ITopiBHANTe Mik cOGOK0 Pe3yIbTATH PELUIPOKHHUX
CXpellyBaHb i BCTAHOBITh THII YCTIAAKYBaHHs O3HAK, III0 BUBYAJIUCH.
Hanwumnite cxeMu cXpelyBaHb Ta BACHOBKH Y IIPOTOKOJL.

Bucnoesok (IlotpidHo chopMyIroBaTy CaMOCTIHHO TiCIs MPOBEACHHS
BCIX HEOOXITHUX [1iii 1 3aB/IaHb JJAOOPATOPHOI POOOTH)
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Humannsa ona camokonmponro
1. OcHOBHI METOIM T'€HETUYHHX JOCIIIHKEHD.
2. lTlonstrs mpo reHOTHN 1 (EHOTHI, TOMO3HMIOTHICTH 1
TETEPO3UTOTHICTE.

3. 3akoHM craaKoBOCTI BcTaHoBIeHi I .MeHaeaem.

4. 1llo Ha3WBaIOTh SBUIIEM MHOXUHHOTO aJIeii3My?

5. SBume  BHYTPIIHBO  MOJEKYJSPHOTO  (JIOKAJIBHOTO)
JOMiHYBaHHS.

6. Illo Take aHami3yroue CXpeUryBaHHS?

7. IlpaBWiIO YUCTOTH TaMeT.
Jdimepamypa

1. Wure-BeutomoB C. I'. 'eHeTuka ¢ oCHOBaMHU celeKIuu. M.:
Bricor.mk., 1989.

2. I'epien3on C. M. OcHoBbl coBpemeHHOU renetuku. K.:Hayk.
nyMmka, 1983.

3. Amuxansta C. U., Axudoe A. I1., Yepaun A. C. OOmas
regernka M.: Beicin.mk., 1985.

4. Barru K. B., TuxommpoBa M .M. PykoBoactBo k
MIPaKTHUYECKHUM 3aHATHAM 110 reHeTuke. M.: [Ipocsemienne,1979.
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JJABOPATOPHA POBOTA Ne 9
IcTopuuHMii PO3BUTOK OPraHivHOrO CBITY

Mema po6omu. llornmuOuTh 3HAHHA CTYACHTIB TPO
TTOXO/KEHHSI JIIOAWHH, O3HAWOMHUTH CTYICHTIB 13 aHAJOTIYHUMH i
TOMOJIOTIYHUMH ~ OpraHaMH, MUBEPIeHITIEI0 1 KOHBEPICHITIETO,
PYAMMEHTaMH.

Mamepianu i oo1a0nanus. Tadonuii.

Teopemuuni gioomocmi

EBomtonis — mpomec HE3BOPOTHHX 3MiH y OyaoBi Ta
(GYHKIISIX  JKMBHX  ICTOT HOPOTSATOM  iXHBOI'O  iICTOPHUYHOTO
icHyBaHHA. Pe3ynpTaToM eBOINOIIl € MPUCTOCOBAHICTh OpraHi3MiB
n0 yMoOB JoBKiULIA. [IpoGiieMu €BOJIOMIT JOCHIKYE PO3MIii
Oionorii, skWii Mae Ha3By eBouowiiiHe BueHHS. Lle Hayka mpo
YUHHUKHA, MEXaHI3MH, 3arajibHi 3aKOHOMIPHOCTI Ta HAaCIiIKA
€BOJIIOLI].

B ocHOBY 3000r1uHOi Kiacudikallii MOKJIAACHO CIOPiIHEH]
3B’S3KM Ta BIJHOCHHHM MIK OKPEeMHMH TpyHaMH TBapHH, IO
BUHUKJIN B TpOIleci IXHBOTO ICTOPHYHOTO PO3BUTKY, MOMIOHICTH
TBapuH 3a MOP(OIOTiUHUMH, (i310JOTIYHUMH, EKOJOTIYHUMHU Ta
IHITUMH O3HAKaMHU.

OxkpeMi Kateropii CUCTEMaTUKH — yapcmeo, mun, Kiac,
ps0, poouHna, pid, eud — Ha3uBawTb marxconamu. OCHOBHOIO
OJMHUIICI0O TPUPOJHOI CUCTEMH OpraHi3miB € Buia. Buo -
CYKYITHICTB noaioHO CIIOPiTHEHUX OpraHi3MiB, 10
XapaKkTepU3ylThCcs ~ NEBHUMH, TUIBKM  iM  BJIAaCTHBUMU
Mop¢o(hi3i0J0TiYHUME BIaCTUBOCTAMH. 17151 BCiX 0COOMH LBOTO
BUAY  XapakTepHa  TaKOX €THICTh (GiTOTEeHEeTHIHOTO
MMOXOJDKEHHS, OJIHAKOBHH THUN OOMiIHY pEYOBHWH, IUTIIHICTH
IMOTOMCTBA 1 MOIIMPEHHS B MEXax IMEBHOI 00yacTi (TepuTopii abo
aKkBaropii), SIKy Ha3WBaIOTh apeaiom BuULy. OcOOWHH pPi3HHUX
BUJIB, SK NpaBWIO, HE MJalOTh TriOpuAiB, a fAKWoO une i
BiIOYBa€ETHCSA, TO TMOTOMCTBO 3aJUINAETHCS OE3ILIIHUM, SK,
HamnpuKJIaa, MyJ, JIOMAaK — riOpuan KOHS Ta ocJa.

[ommpeHHs ocoOMH OAHOTO BHIY B MeKax HOro apeany
HEpIBHOMIpHE: B OJHHX MICIIX BOHHM YHCJICHHI, B IHIIMX —
TPAIUISIFOThCA  Pifiko. TakuM YWMHOM, KOXKEH BUJ, SK MPaBUIO,
CKJIQ/IA€ThCSl 3 BEJIMKOT KUTBKOCTI MOIYJSIIN, SIKI BiJAPI3HIIOTHCS
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OlHa BiJ OJHOI 3aJlieXXHO BiIl yMOB icHyBaHHS. Hampukian,
momyJsimiss  Oimkm  3BWYaWHOI, ska JkmBe B Kapmarax,
BiIPI3HAETHCSA B MOMYJAMil I[LOTO X BHUAY, IO HACEIIE
CXiTHOCHOIPCHKY Talry, po3Mipamu, 3a0apBiIEHHSIM Ta TYyCTOTOO
XyTpa i T.0. Y pe3yibTaTi TaKuX 3MiH BUHUKAE DS 2e0cpagiuHux
pac abo niosudis, Hanpukian, y Kapmarax Tpamnserbcst miIBui
BHUIY O1JKM 3BUYAHHOT — Oi1Ka 36uuatina KapnamcoKa.

BignoBimHO nmo cywacHoi cucTeMaTWKH TOAIOHI 3a
O3HAKAMH Ta 33 TIOXO/DKEHHSM BUAU 00 €THYIOTHCA B OAWH pid
(Genus), 6auspki poau — B poounu (Familia), poauau — B psou
(Ordo), psaau B xnacu (Classis), kmacu — B munu (Phylum).

VYci OCHOBHI KaTeropii po3MoAiISIOTh Ha OJUHUII APYTOTO
MOPSIAKY: niomunu, niokiacu, niopoounu, nidsuou. Kpim
3ralaHUX TAKCOHIB Yy CHUCTEMAaTHUIll 3aCTOCOBYIOThH III€ YMUCICHHI
MPOMIXKHI, 30KpeMa, Haodpsad, HaA0poOuHa, HAOKIAc Ta iH.
3aranbHONPHUIHATOT CUCTEMH TBApUHHOTO CBITYy e HE ICHYE,
X04a BUCHI MOCTIHHO MPAIIOOTh HaJ 1 BIOCKOHAJICHHSM.

Sk Hayka cucrematuka chopmyBaiiaci IOl B MepIIin
nonoBuHi XVIII cT. LlpboMy cripusiB BUXi y CBIT Ipaili MBEICHKOTO
npupono3HaBis K. Jlinnes (1707-1778) «Cuctema mnpupoamn»
(1735). Jlinne#t onucaB 4208 BuAiB TBapuH, 00’€IHABIIM IX B
iepapxiyHy CHCTEMY 3 TaKHX HiANOPSIKOBAHMX KAaTErOpii: BHII,
pin, psa, knac. Teapunuuii cBiT JIiHHEH po3ainuB Ha 6 KJaciB:

Hepwuti cmynins

UYerBepoHori Cepiie 3 1BOMa NITyHOYKAMH, KPOB
[Iraxn 4YepBOHA i raps4a

Jpyeuti cmynino
Tamn Ceprie 3 OTHUM IUTYHOYKOM, KPOB
Pubu YepBOHA 1 XOJIO/IHA

Tpemiti cmynino
5. Komaxu XosoaHa Oijia piguHa 3aMiCTh
6. Yepsu KpOBI

UeTBepOoHOTUX BiH Mi3HiNIE Ha3BaB ccaBlsMU. 3a JliHHeeM
0 TajiB HaJeXaTh IJIa3yHH 1 3€MHOBOJHI, JO KOMax — YCix
YJIEHUCTOHOTI.
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Yei  immi Oe3xpeberHi  (HadmpocTimi, — TyOKwH,
KUIITKOBOTIOPOXHUHHI, TOJKOWIKipi) Oymm 00’emHaHi B Kiac
UYepsu. JliHHEe# TOMUIKOBO BBa)KaB, IO B UEPBiB HEMAa€ YEPBOHOI
KpoBi (y JOLIOBOrO 4epB’AKa, HaNpHUKIaZ, KPOB YEPBOHOTO
KOJpOpy). HYacTo B OAHY CHUCTEMAaTH4YHY TIpyly MNOTpaIsin
TBAapWHM, JalieKi ojJHa BiJl OaHOi, 00 32 OCHOBY Opamacs omHa
03HaKa, epeBaKHO 30BHIMIHBbO-Mop¢dororiuna. Tak, 10 4epBiB 3a
JlinHeeM HameXaTh TPOMIYHI MiA3eMHI 3E€MHOBOIHI (YepB’sK)
JuIie TOMy, L0 BOHM HE MaloTh KiHIiBOK. Tomy Taka cucrema
npuponu, sk 1 cucremu mnochigoBHukiB K. Jlinaes, Oyna
mWTY4YHOI, (popManbHOW0, OynyBanacs MepeBaXKHO Ha 30BHINIHIX
Mopdonorigaux o3Hakax. [lpu i1 cTBOpeHHI HEe BpaXOBYBAaIHCS
¢dinoreHeTHYHI 3B’SI3KM OpPraHi3MiB, HEJOOLIHIOBAIOCS 3HAUCHHS
JUI. CUCTEMAaTHUKU aHaToMiuHOi OynoBH. be3mepedyHo, 3aciyroro
Jlinaes € Te, MO BiH JaB BU3HAYCHHS TOHSITTS «BHUI», YBIB ¥y
cucteMatuky OiHapHy HOMeHKmatypy. llpore K. JlinHero Oymo
BJIaCTHBE MeTadi3uyHe TIIyMadueHHs BUAY. BiH BBaxaB, 1110 BUIU
HE3MiHHI 1 IX CTUIBbKH, CKibKH cTBOpUB bor. Cruinx 3a3Ha4ymnTH,
mo moanny Sk Bug K. Jlinaeit 3a 120 pokiB no nmosiBu teopii Y.
HapeiHa BijHiIC [0 KJacy CcCaBliB, pAJly OPHUMAaTiB pa3oMm i3
MaBIlaMH Ta HaIliBMaBIIaMH.

OgHuM 13 Hepmux YYEHUX, [0 CHOPHSIB PO3BUTKY
eBOJIIOLIITHUX iniel, OyB dpanny3pkuil HatypamicT JXK.b. Jlamapk
(1744 — 1829). BiH BHCIOBHMB T€HialbHY IYMKY, IO MHpOIEC
ICTOPUYHOI'0 PO3BHUTKY >KMBHUX OpraHi3MiB MAa€ IOCTYNaJbHUI
xapaktep. DopmMu  KUBUX  OpraHi3MiB  PO3BHBAIUCA 1
pPO3BHUBAIOTHCS  BiJf TPOCTUX JO CKIAJHUX. Po3polisroun
NPUPOJHY CHCTEMY TBapuWHHOTO cBiTy, Jlamapk Buninse 14
KJIaciB, SKi pO3MILIye Ha IIECTH CTYNEHAX 32 MOPSIIKOM
YCKIQJAHEHHS I1X oOpraHizamii BiJl HaWOPUMITHBHIIKX (KJac
IHdy30pii) mo HalbOimem Bucokopo3BUHeHHX (kimac CcaBiii).
KoxHuii 3 HUX BIIPI3HIETHCS BiJ TONEPEAHHOTO OYIOBOIO
OCHOBHUX CHCTEM OpraHiB — HEpBOBOi 1 KpoBoHOcHOI. Lle#
MOPSZIOK BiZ0Opa)kae Mpolec iCTOPUIHOr0 PO3BUTKY OPTaHidHUX
(dbopM Big MPOCTUX N0 CKIAJHUX, BiJl HU3bKOOPTraHI30BaHUX IO
BHCOKOOpraHizoBaHux. Jlamapk NOCIiZIOBHO MPOBOAHMTH AYMKY,
[0 OpraHi3M 3MIHIOETBCS IIiJ] BIJIMBOM YMOB 30BHIIIHBOIO
CEpeIOBHIIA, 1 1[0 BUHUKJII 3MIHU NepeaatoThcs Hamaakam. OTxke,
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y teopii Jlamapka Bnepimie Oyiau 00’ enHaHI i1ed MIHIUBOCTI BUIIB
Ta ied TPOTPECHUBHOI €BOJIOLIi, MpoTe HE OyJo 3HAWIEHO
MOSICHEHHSI MEXaHi3My €BOJIOLIHHOTO MPOIIeCy.

Bxe nanpukiam XVIII cT. po3BHBAIOTHCS EBOJIOIIMHI
norJsian, misHime 4ditko Bukimaneni Y.Jlapsinom (1809 — 1882) y
(dhynnamenTanpHii mpami ,,Iloxomkenns sugis” (1859). Ilepemora
eBOJIOLIIHOT Teopii cmpusiia po3poldui NPUPOAHUX CHUCTEM
OpraHidHOTO CBITY, MpPH CTBOpPEHHI SKHX OCHOBHAa YyBara
3BepTanacs Ha BUABJICHHS (PIIOTEHETHYHUX 3B’A3KIB, IMOIIYKH
BiJICYTHIX JIAHOK B €BOJIIOIIi Ta MPUMITUBHUX MPEAKIB.

[MpupoaHa cucTeMa TBapUHHOTO CBiTy, cTBopeHa y XIX cr.,
YAOCKOHAIMFOEThCS 1 Terep. OCHOBHUM 00’ €KTOM JTOCTIIKEHHS CTae
MOMYJIALIS SK €JIEMEHTapHa OJUHHMIIS EBOJIOLII. 3po3yMisio, IO
Mopsi i3 JCTajJbHUM BHBUCHHSIM BHJIB 1 MOMYJISILIA, 3 SKUX BOHH
CKJIAJIal0ThCS, BIOCKOHAIIOETHCS BCS CHCTEMa OpPraHigvHOTO CBITY, a
TaK0X TAKCOHOMIYHI OJMHMUIII Pi3HOTO PaHTYy.

Xix podotu
3asoanna 1. llopiBHATH depemw TOPWIH, ITEKAHTPOIA,
CHHAHTpOIA, HeaHmepTaiblsl, cydacHoi moguan  (Puc.21).
Hapucysatu iX B anb00M, 3aIIOBHUTH TaOJIHIIIO

Puc.21. TlopiBusiaHs yepeniB ropuiu (A), nitekanrpona (b), cunanTtpona (B),
neannepransua (I), cygacHoi moauau (/1) .
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Tabnuys 1

OchoseHi nokasHuku

Uecmpanonimexu
(nimexanmponu,
cunanmponu)

\Apxanmponu

\[laneoanmponu
(Heanoepmanvyi)

Heoanmponu
KpoMaHblloH-Yi)

1.Yac icnysanns

2.Iowupenns

B.Ocobausocmi
Nn0X00JICeHHs mija

4.06’em mosky

5.Dopmu
0pAaHIZMY

2pyny8anHs

6.Hasenicmo orcumna

7.Cman mosu

8.Hassnicms 0052y

9.Hasenicmo
npayi

3HaApPAOY|

10.0cHosHi npomuciu

11.Kopucmyesanus
802HEM

e

12.0cnoeni
BU3HAYATILHI

paxmopu esonoyii

3aeoanna 2. PosrngHyTH Ta
HOCJ‘I],I[OBHI/IX (a3 po3BuTKy 3aposKiB xopnoBuX TBapuH (Puc.22).

3apUCyBaTH

MoIi0HICTh

Puc.22 IMoaiOHicTh moCcniqoBHUX (a3 pO3BUTKY 3apOJAKIB XOPJAOBUX TBapHH: 1 —
pubu, 2 — canamanapu, 3 — yepenaxu, 4 — MawroKa, 5 — IOAUHU.

3aeoanna 3. Po3rnaHyTM Ha MyJsKax,
repOapHUX 3pa3Kax aHAJOTIYHi i TOMOJIOTIUHI opraHu. 3apucyBaTH

iX B aIL00M.
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3aeoannsa 4. 3ar10BHUTH TAOIULIIO.

Ne IcTopuuHumil pO3BHTOK Ta PI3HOMAHITHICTH OPraHIYHOTO Iepiox
CBITY

1 ITosiBa mepmux xpeOeTHUX — Oe34eTenHuX BigOynacs B
1aJIC030HChKY epy B:

2 Po3KBIT 3¢MHOBOJHHX NPUIIaJac Ha Nepiox:

3 BuHHKHEHHS ccaBIiB 1 AifiCHUX KiCTKOBHX pHO NpHIIafae
Ha mepiof:

4 TosiBa mepuIMX MOKPUTOHACIHHUX POCIIUH MPUIALA€E HA
nepion:

5 OCBO€EHHS TBAPUHAMH CYXOJ0JIYy, IOSIBA YICHUCTOHOTUX
XapakTepHa JUls Iepiony:

6 Buxin pocnuH Ha cyxXomin — nosisa ncuioQiTis
XapakTepHa Ui Iepioay:

Bucnoeok (IlotpibHO cpopMyITFOBaTH CAMOCTIHHO TICII TIPOBE/ICHHS
BCIX HEOOXITHYX [TiHi 1 3aBIaHb JTA0OPATOPHOI pOOOTH)
Iumannsa ona camoKoHmposo
1. 1o Take eBoJrOLIis?
2. OcHOBHI MTOJIOKEHHS eBOMIONiHHOI rimoTe3n Y. [lapsiHa.
3. @inorenes. dinoreHeTHYHI O3HAKH XPEOSTHUX TBAPHH.
4. 1o Take mueepreniis? [Ipuknan TMBePreHTHOT €BOJIOLIII.
5. llo xapakTepHO IS MYTALiHHOTO TIPOIECY SIK YWHHUKA
€BOJIIOL1?
6. o wna3mBatoTh aHajoriero? Ski opraHu Ha3WBAIOThH
aHaJOTTYHUMH?
7. Ulo Ttake Tromomorifa? Ski opraHM  Ha3WBaKOThH
FOMOJIOTTYHUMH?
8. lllo Take momysiiist? SIKi 03HAKKM XapaKTEpHI JUIs TIOIYJISIi?
9. lllo Take MiKpO i MAKPOEBOFOLIisI?
10.11{o Ha3mBatoTh 10OGOPOM?

Jdimepamypa
1. I'pun., Crayr VY., Teitnop . buonorus: B 3-x tomax. —
M.Mup, 1990.
2. Kopcynceka B. M. VYpoku 3arampHOi Oiosorii. — K.:

Paj.mkoia, 1989.

3. Crebnsuako M. I., I'onuapoBa K. J., 3akopxo H. T.
Boranika: Anartomist i Mopdonoris pocnud: HaBu. nocibnuk — K.:
Bumia mkoima, 1995 — C. 96 — 111.

4. Tocwmen M.Taiinsl xuBoit npupoast. — 2000.

5. EBoumrouis opraniunoro cBity (Iarepuer).
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JJABOPATOPHA POBOTA Ne 10
IMiguapcreo: OguokaiTunni (Protozoa)
Tun : Capxomacrirogopu (Sarcomastigophora)
Indy3zopii (Infusoria)
Amnikomiutexcui (Apicomplexa)

Mema po6omu. O3HAHOMHUTUCH 13 OCOOJIMBOCTSIMH OYZOBU
Tima npencrtaBHukiB  TumiB:  Capkomactirodopu, [H)Y30DI],
ATIKOMIUTEKCHI Ha TIpUKJIami aMeOM 3BHYaifHOi, €BIVICHH 3€JICHOI,
iHpy30pii Tydenpku, BUBYMTH OCOOJMBOCTI oOpraHizamii LuXx
MPeICTaBHUKIB Ta BCTAaHOBUTH HACHiAKH iX BIUTUBY Ha OpraHi3Mm
moauHN. O3HAHOMUTHUCH 13 HAHOLTBIT YHCICHHUMH MTapa3suTHIHUMHI
opraHi3mMamu cepell OJHOKIITHHHHX — CIIOPOBHKAaMH (Ha MPHKIAIi
MaJSPIHOTO TUIa3MOIis).

Mamepianu i oénaonanna. Mikpockon, dwamku Ilerpi,
TIETIETKH, TIPEIMETHI Ta TIOKPUBHI CKJIa, TOTOBI Ta HBi MpemapaTh
HaiinpocTimux. [locTiifHI MikponpenapaTH MalIpiifHOTO MIa3MOis
(Ma30K KpOBI JIFOIMHH, XBOPOI Ha MaJISIPifo).

Teopemuuni gioomocmi

Kupnsauce 371€01JIbIIIOTO MIKpOOpraHi3MaMu Ta
OpraHiYHUMH PElITKAMH, HAHTIPOCTII BKJIIOYAIOTH iX y 3araibHUi
npouec Kpyroobiry pedoBuH y 6Giocgepi. Cami K BOHH € KOPMOM
JUISE KOJIOBEPTOK, HM)KUMX PAKOIMOMIOHUX, MOJIFOCKIB, MajbKiB Ta
Monofaux pub. [lomiTHa iX poNb y CaMOOYMIICHHI BOJOMM:
moimaroun OakTepii, HAWIPOCTIIII THM CaMHM pPETYIIITh iX
YHUCIICHHICTh. IIpoliecu IpyHTOYTBOPEHHS TaK0X 3A1HCHIOIOTHCS 32
y4acTI0O HaWMpOCTIIMX, IO BXOJATh JO0 CKIagy enadony.
JloBeieHO, 10 HAWMPOCTIII HE TUIBKH XKUBJSATHCS OaKTEPiaIbHOIO
I'PYHTOBOIO (PJIOPOIO, aje i BUAUIAIOTH PEUOBHHH, IO CTUMYJIIOIOTh
PO3MHOXEHHST 0akTepil, 0coONMBO a30Tdikcyrounx. Tak BOHH
CHPUSIOTH MiJIBUIIIEHHIO POJIOYOCTI IPYHTY.

I3 ckeneriB HalimpocTimMX, IO HACESUIM MOPS B MHHYII
reoJIOTiuHl eNnoxXH, YTBOPMWINCS 0cafgoBi mopoau. OcTaHHIM 4acoM
JIOBEleHO, 110 TeBHI Buau  (dopamididep  BiAMOBIIAIOTH
Ha(TOHOCHUM HIapaM. LIuM KOpHUCTYIOTECS T€0JI0TH, PO3LIYKYIOUn
HadTy.

Linuit  psAg  OJHOKIITHHHUX MPICHOBOAHHMX OIOIEHO3IB €
YyJOBUMH 6ioiHOuKamopamu, TOOTO iX HAasBHICTH Y BOJHOMY
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CEepeOBHUII CBIMYUTH NMPO NEBHUW CTYMiHB WOTO 3a0pyIHEHHA.
[Ipu OiosmoriyHOMY OYMINEHHI BOJOWM TEX BHUBYAIOTH (HayHy
HainpocTtimux. [Ipy ounieHHi BoAM B aKTUBHOMY MYJIi Y BEJIUKIiH
KITBKOCTI MICTAThCA YepeBoBiiiuacTi iHQy30pii i cyBilkH, LIO
BEAYTh MPUKPIMIeHNUH crocid xutTs. [Ipu moripmeHH] ounmeHHs
y Bomi 3’ABusIOTBCA 1HGY30pii Tydenpkw, CyBIHKH CTalOTh
OponsskKKaMH, a TpH TOTaHidW — y BENHKIH KIJIBKOCTI
PO3BHUBAIOTHCS HKTYTHKOHOCI 1 ameOu. Komm BinOyBaeThCst BUKH
OTPYWHHX PEUOBHH Yy BOJONMY, CYBIWKH pearyioTb Ha Iie BiIpasy:
BOHHM 3TOpPTalOTh CBi (iNBTpyBalbHHII amapaT, ix crebenblie
CKPYUYYETHCSI B IPYKHUHY.
Xio pooomu

3ageoanna 1. BUKOPHCTOBYIOUM TOTOBI MiKpompemapaTu
03HaHOMHUTHCH i3 0COONMBOCTSMHU OyJOBHM TBAPUHHOI KIITHHH Ha
npukiIamai amebm 3BuvaiiHoi (Amobeina proteus) — TumoBoro
npejcTaBuuka kiacy Capkososi (Sarcodina) (Puc 23).

3apucyBatu OyZ0BY KJIITHUHU amMeOU Ta MO3HAYMTH 1i OCHOBHI
YaCTUHH — IMTOMJIa3MAaTUYHY MEMOpaHy, €KTO- Ta CHJOIUIa3My,

Puc. 23. Ame6a mporeii:
1 — exromnasma; 2 — eHIOIUIa3Ma; 3— TpaBHI Bakyoi; 4—spo;
5 — nceBnomnonii, 6 — CcKOpOTINBA BaKyoIst

3agdanna 2. BUKOpPHCTOBYIOUM TOTOBI MiKpomnpenaparu, a
TaKoX kuBi 00’ektH eBrienu 3enenoi (Euglena gracilis) (Puc.24),
03HAHOMHUTHCH 13 OCOONMBOCTSIMH OYZOBH 11 KIITHHH. 3apUCyBaTH
KIITHHY €BIJICHW, BKa3aTW Ha PHUCYHKY TeENiKyly, €KTO- Ta
EHJIOTIIa3MYy, JUKTYTHK, CKOPOTIIMBY BaKyoIIto Ta ii pe3epByap, BIUKO
(cturmy), xpomarodopwu, Sapo, 3epHa mapamity.
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Puc. 24.Enrnena 3enena : 1 — [KryTuk; 2 — pe3epByap CKOPOTJIHBOI Bakyodi; 3 —
CKOPOTIIMBA BaKyoIIsl; 4 — XpomaTohopH; 5 — Azipo; 6 — mapaMisioBi 3epHa; 6 — CTHUTMa.

3agdanna 3. BUKOpPHCTOBYIOUM TOTOBI MiKpomnpemnaparu, a
TaKoX MBI 00’ekTH iHOY30pil Tydensku (Paramecium caudatum)
(Puc. 25), 3apucyBaTu KIITHHY MapamMernii Ta BKa3aTH il OCHOBHI
opraHoigu (Makpo Ta MIKPOHYKJIIEYC, CKOPOTJIUBI BaKyoIi, TpaBHI
BaKkyol;i, KJIITHHHHA pPOT Ta KIITHHHY TJOTKY, IOpPOIIUIIO,
TPUXOIKCTH, €KTO 1 €HI0TUIa3My, BIHKH).

Puc.25. Indys3opis tydenska:
1 — Biiiky; 2 — TpaBHa Bakyous; 3 — MIKPOHYKIIEYC; 4 — IEpUCTOM; 5 — KIIITHHHUH POT;
6 — IHO IJIOTKH, 1€ YTBOPIOETBCS TPaBHA BaKyOIsl; 7 — aHAJIbHA 1OPA; 8 — TPHXOLHUCTH; 9 —
CKOPOTIIHBA BaKyOJIs 3 POBITHUMH KaHamaMu; 10 — MakpoHyKJIeyc.

3agoannsa 4. PosrissHyTH TOTOBMI MiKpomnpenapar — Ma3oK
KpOBi JOAMHH, XBopoi Ha wmamspito (Puc.26). 3apucysatu
300pakeHHs KIITHH. BkazaTtu 370poBi Ta 3apa)XeHi EpUTPOIHUTH.
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BigMiTuTH y 3apaskeHHX epeTpoIrTax IUIa3MOiil Ha PI3HUX CTaisX
PO3BUTKY: MEpPO30in MOJOAOrO IUIA3MOMi0 (CTamis KUTBI);
ameOomoioHa ¢popma MmIa3MoIito (cTais MM30HTa), 10 MICTUTH BiX
12 no 18 me30poiTiB; craTeBi HopMH MIa3MOAiI0 (MIKpOTaMETOLIUT,
MaKpOTaMETOIINT). 3aMaTIoNTe B aTbOOM.

1 2 3 4 5 6 7 8 9 10

Puc. 26. Manspiiiauii riasmonii (Plasmodium vivax):
1- 310poBi epurporyTH; 2— KulbLenoniOHa cramis; 3 — 5 — ameOonoxiOHMiI mM30HT; 6 —
3piuii Wo30HT; 7 — 8 — Ainsui mM30HTH; 9 — KiHOYMIT rameToluT; 10 — YOJIOBIUMIA TaMETOLHT.

Bucnosok (ITotpiOHO chOpMyIIHOBATH CAMOCTIHHO TTCIIS TIPOBEICHHS
BCIX HEOOXITHYX [IiHi 1 3aBIaHb JIA0OPATOPHOI pOOOTH)

Iumanna 0na camokoHmpoto
1. Jlo ckiaay SKMX €KOCUCTEM HaJIe)KaTh HAUTIPOCTIIIi?
2. SIki 3 eKonoriYHuX QakTopiB MaIOTh HA HUX BUPIIIAILHHUN BIUTHUB?
3. Ha siki TAIH 1 KJTaCH TOIUBSTIOTh OTHOKITITHHHUX? SIKi TIpeIcTaBHUKH
710 HUX HaJeKaTh?
4. SIky ponb BigirparoTh Hairpocrimii B 6iocdepi?
5. SIxe BOHU MAarOTh 3HAYEHHS TS JIFOAUHA?
6. IIpuroryiiTe IOXXMBHI cepeloBUINa uTsd ameOu TpoTelt Ta iHby30pii
Ty(eNbKH 1 BUPOCTITh KyJBTYPY IIUX TBAPHH.
Jdimepamypa

1. banan II. I'., Bepsec 10.I"., JIykamos [I.B. Po6ounii 3omut
JUIL TIPAaKTUYHUX POOIT 3 30010Tii 0e3Xpe0eTHUX IS CTYIICHTIB
OionoriyHoro (axkyiabTeTy BHIMX HaBYaJIbHUX 3aKkiajiB. —K.:
ditouentp, 2002. — C. 13-45.

2. Norens B.A. 3oomnoris 6e3xpedernux. — M.: B. mk., 1981. —
C.34-72.

3. Kosanpuyk I'.B. 3oomorist 3 ocHoBamu ekosorii. — Cymu:
BT/ ,,YHuiBepcurercrka kaura”, 2003. — C.24 — 88.

4. Masypmosuu b.M., Koans B.I1. Tlpaktukym i3 30070rii
oe3xpedernux. — K.: B. k., 1977. — C. 14 — 54.
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JJABOPATOPHA POBOTA Ne 11
IMiguapcreo: Bararoxkairunui (Metazoa)
Tumn: I'yoxu (Spongla)
KnmkoBonopo:xuunni (Coelentebrata)
Inocki uepsu (Plathelminthes)
HepBunnonopo:xuunti (Nemethelminthes)
Kinbuacri yepsu (Oligocheta)

Mema pooomu. O3HAHOMUTHCH 13 0COOTUBOCTAMHU OYyTOBH
Tijga TyOKM Ta TiApH NPICHOBOAHOI Ta Mapa3HUTUYHUX HEMATOJ Ha
MPUKIIAI acKapHuIIu JOACHKOI (aCKapuau CBHHSYO1), 030pOEHOTO Ta
HE030pOEHOTO il SIKiB, JAHIIETOMOAIOHOTO CHCYHa Ta BCTaHOBUTH
HACITiAKY iX BIUIMBY Ha OPraHi3M JIIOAWHHU.

Obnaonanns i mamepianu: ¢ixcoBani abo KMBI mpemnapaTu
ryOkn Oomsarw, TigpW TPICHOBOAHOI, acKapuaud IOJCHKOI,
030pO€HOTO Ta HEO30POEHOTO Mill SIKIB, JAHIIETONOAIOHOTO CHCYHA
MIiKpOCKOIIH, TaOOpaTOPHi JIyNH, CKaJbIIei, Je3a OpUTBH, IPeAMETHI
Ta TIOKPUBHI CKEJBIIS.

Teopemuuni gioomocmi

TBapuH, moO XUBIAThCA T'yOKamu, ayxe mano. Jlume B
HNUTYHKY JeSKUX pu0 1 TIOJIEHIB 3HAXOJMIIN PEITKH I'yOOoK, IPOTE B
XapyoBOMY pallioHi ¥ IIUX TBapWUH BOHU HE BiJIrparOTh MOMITHOI
pouti.

Mix ryOkamMu Ta iHIIMMH OpraHi3MaMH CIIOCTEPIraroThCs
pizHi  Qopmu cumbio3y. Tak, Oarato pakomomiOHUX, [esKi
0araTolmeTHHKOBI YEpBH BUKOPHUCTOBYIOTH TUIO TyOOK K
CXOBaHKYy 1 3aXHCTOK BiJl BOporiB. Y TKaHWHax Ty0OoK
BiIKJIa[alOTh AW KiIb4YacTi  4epBU, payku, pubu. VY
raparacTpaibHiil MOPOXXKHUHI TYOOK XOBAIOTHCS HA HIY KPEBETKH
Ta OOKOTUIABH (SBUILE KOMEHCANIZMY).

Mix ryOkamu, 0COOTHBO TPICHOBOJHUMHM, 1 BOJOPOCTIIMH
BCTAHOBIIIOIOTHECS JOCHTh TICHI B3a€EMOBHUTigHI 3B'sS3ku. Tak,
300XJIOpEIM, MOTPAaNMBIIM 3 BOJOK B TijNo TyOKH, He
MepPeTPaBIIOIOThCS BiJjpa3dy, a MEBHUN Yac XKWUBYTh Yy KIITHHAX
ryOku. ['yOka BUKOPHCTOBYE KHCEHb 1 TMOXXHBHI PEYOBHHH, LIO
CHHTE3YIOTh BoAopocTi. OcTaHHI 3HaXoAsITh TYT 3aXHUCTOK,
MiHepaJibHI COJIi Ta BYIJIEKUCIMH Ta3, 10 BUIIIAETHCS T'YOKOIO
npu nauxanHi. lle sBuie npomoxoonepayii. 3eleHUN KOJIP
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MPICHOBOJHUX T'yOOK 3yMOBIEHHWH CaMe HasBHICTIO B IXHIX
TKaHUHAX 300XJIOpeElL.

BesnepepBHO NpoIycKaroun 4epes3 CBOE TiIO BOAY, TYOKH €
yygoBuMu Oio¢ineTpatopamu. Ilizpaxosano, mo ryboka o6'eMom
npuomm3Ho 10 xB. cM npomimxye 3a 100y Bix 100 mo 2000 1 Boam.
Oco0nrBO BaXKJIMBA iX POJIb Y IMPOIECax CaMOOYHIICHHS TPiCHUX
BOJIOWM BiJ THUIOUUX OPraHiuHUX PELITOK, OakTepid i npiOHUX
IUTAHKTOHHUX OPTaHi3MiB.

I'yOku BHITydarOTh PO3YMHEHI Y BOXI PEUYOBHHH, y TOMY
YUCi W Ti, O[O0 MICTATH KPEMHIH Ta Kanblii, SKi HIyTh Ha
o0yI0BY iXHBOTO CKEJETY.

Oxkpewmi Bunu ry0oK € 00'ekTamu mpomucny. Lle mepr 3a
Bce myanemni e2ybru (Spongia officinalis, Hippospongia
COMMUNIS), TOMIKUPEH] B TEIUIMX MOPSAX, iX CKEJNEeT CKIATAETHCS
JWIIE i3 TYycTOI CITKH POTOBUX BOJIOKOH. TyaneTHa TyOka 3
AHTUYHUX YaciB BUKOPUCTOBYETHCS JTIOAMHOIO U1 MUTTS Tina. Ha
CBOTOJIHI ~ TyalneTHI TyOKHM  BUKOPUCTOBYIOTBCS 1  fK
MONipyBalbHUN Ta TUNQYBAIBHUNA MaTepiall B FOBETipHIH
MpaKkTUIli Ta [ BUTOTOBIEeHHS (inbTpiB. Bucymeny Tta
pO3TEPTY Ha MOPOLIOK 0OJATY BUKOPHCTOBYIOThH IIPH PEBMAaTU3MI
SIK PO3TUPaHHS, K TOMEONAaTHYHI JIIKH — IPH HEBPAJITii TOIIO.

Ceepisiui  ryOKM — K7ionu, TPOPOOISIIOYM  XOOU Y
BaIHSKOBOMY  CyOCTparti, pyHWHYIOTh CKEJSICTI  y30epexiKs,
kopaioBi pucdu (ix BigMepsi YACTHHH), MOMIKOKYIOUU
Yepemamky  yCcTpullb,  3aBAIOTh OIKOAW  YCTPUUHHM
rocrogapcrBaMm. € 1i ryoku i B HopHoMy Mopi, 30Kpema, Taxi
Buay, sk Cliona vastivica, C. lobata.

KopanoBi moxinu BifirparoTe BaXIJIMBY POJIb Y KPyroooiry
pedyoBUH 1 30iNbIIeHH] O10JIOTIYHOI MPOMYKTHBHOCTI OKeaHy. I3
CKEJIETy  MaJperopoBUX  KOpaiiB MPOTSArOM  THCSYOITh
YTBOPHWJIKCS 3HAYHI BIJIKJIaI{ BaITHSKIB, SIKI i Terep IPOIOBKYIOTh
30impiryBaTics. CKeneTH MaJpernopoBHX KOpaiB MarOTh IIMPOKE
rocIoiapchbKe 3aCTOCYBaHHS: SIK OyIiBeIbHHUM MaTepial, sIK CUPO-
BHHA JIJISl OJIEp KaHHsI BaIlHA, JIKIB, JJIs MOJIpyBaHHS 1 IUTiQyBaH-
HSl JEpeB'sTHUX 1 MeTalleBUX BUPOOiB. I3 HUX BUTOTOBISIOTH MPH-
Kpacu i cyBeHipu. Tak, y CepeazeMHOMy MOpi # ATIaHTHYHOMY
OKeaHl MEIIKae YepBOHMI, abo OmaroponHuii, kopan y YopHOMy
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Mopi Ta [HAilicEKOMy OKeaHi - YOPHUHN, 3 IKUX BUTOTOBIISIIOTH Ha-
MECTO ¥ 1HIII MMPUKPACH.

[Mopsix i3 UM Tigpu Ta MeAy3H, KUBISUYUCH MalbKaM# pHO,
3aBJIal0Th MIKOAM PUOHOMY TOCIOAAPCTBY. IX HEraTUBHMIA BILIUB HA
ixTioayHy ITIOCTPYIOTH TaKi AaHi: OJHAa aypewis 3a CBOE XKHUTTSA
3anmye 450 — 500 auurHOK pub, a MONIMPEeHa B MIBHIYHUX MOPSX
uiadest — 10 15 Trcsy. Menysu 34e011b1I0T0 YTBOPIOIOTH CBOEPITHI
«TYNUKM» B Xap4OBHUX JIAHIIOTaX MOpsi, 00 HUMH MaiiKe He >KHB-
NAThCA 1HIOI TBapuHH. Y Jneskmx KpaiHax (Kwurai, Smomii)
cuudpomeny3 BKHUBAIOTh B IKy. BueHumu po3poOieHo TEeXHOJIOTiIo
BUTOTOBJICHHSI TTACTH ¥ TOpOIIKa 3 Tina cuudomenys, mo MOXYTh
BUKOPUCTOBYBAaTHUCH SK JTOJATOK O KOPMOBOTO PAaIliOHy CBHHEH 1
CBiIiChKMX mTaxiB. TBapuHM MIBHILIE POCTYTh MiJ BIJTMBOM
OI0JIOTIYHO AaKTUBHUX PEYOBHH Meay3. OTpyra ACIKHX MEny3
(xpecroBuukwy, (izamii, KyOoMexy3u «MOPCHKOI OCH») Hebe3mmeuHa
JUTSL JTFOTUHH.

Xio pooomu
3asoannsa 1. 3apucyBatu (pikcOBaHUH Tpenapat ryoOKH 00T r
(Spongilla lacustris) (Puc.27). 3apucyBati 3arajibHuii BUIIIS TYOKH.

N

Puc. 27.Piznomanitaicts Ty0OK: A — acuerra — Ascetta primordialis; b — cukon —
Sycon raphanys; B — kosonis — Aplisina aerophoda; I' — tyanerna ry6ka — Euspongia
officinalis; 1 — npicaoBoxHa 6oxsira — Spongilla.
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3aso0anna 2. PosrngHytH (QikcoBaHMIA mpemapaTr TiIpH
npicHoBoauoi (Hydra vulgaris) (Puc.28). 3apucyBaTu 3araibHHi
BUTJISA TiApU: HA PUCYHKY TO3HAYUTH TIIO TiAPH, HIYTANIbI,
MiJIOIBY, POT.

Puc. 28.3aransruit Burisiy (a) i 3oBHimHA Oyxosa (0): 1 — mrynaisist; 2 — eHTO#epMa;
3 — exTozmepMa; 4 — MoJI0a Tipa, IO BifOPYHEKOBYEThCS; 5 — sIiIle HA PI3HUX CTaisIX
PO3BUTKY; 6 — IiiolIBa; 7 — ONOpHA IUTACTHHKA; 8 — racTpaibHa MOPOKHUHA;
9 — cniepmaro3onw; 10 — ciMsaamky; 11 — potoswuit oTBIp

3as0anna 3. Po3rnsHyTHM 30BHINIHIA BUTIAL acKapuiu
moacekoi  (Ascaris  lumbricoides) (camxm i camus) (Puc.29).
BusiButy 03HaKu cTaTeBOrO IUMOPQi3My.

3BepHyTH yBary, 00 TyOM ackapuj  pO3MILIYIOThCS
HACTYITHUM YMHOM: OJIHA 3 TYO BiJITOBIAHO 10 CIIMHHOTO OOKY Tina, a
JBi 1HII 3aiiMalOTh O1YHO-YEepEeBHE MOJOKEHHS. 3a JOIOMOTO0 JTyITH
3HAaUTH pOTOBHMI OTBIp, OTOYEHWH TphOMa TybaMu, a Ha
MIPOTHIJICKHOMY KiHIII Tijla — aHAJIbHUH OTBIp, CTATEBUH OTBIP CAMKH
MICTHTBCSl Y TEpeAHId TPETHHI Tija, B KiIbLIEBOMY 3arivOJIeHHi;
CTaTeBMH OTBIp caMilsl, OTOYCHHH CTaTEeBUMH COCOYKaMH,
PO3MILIYETHCA Y AUISHII aHAJIBHOTO OTBODPY.

3apucyBaTy caMKy i1 caMIsl acCKapuau, Ha pUCYHKY MO3HAYUTH
poT, TyOu, aHaTbHUN OTBIp, CTATEBHUI OTBIp (CAMKH).
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Puc.29 Jlronceka ackapuna (Ascaris lumbricoides)
A — camens (3a/Hii KiHeLb 3aKPYYEHO Ha YEPEBHY CTOPOHY);
b — camka: 1 — port, 2 — cTaTeBHil OTBip, Y caMIIs CIIBIIAJa€ 3 aHATEHUM — 3

3agoanna 4. 3a AONOMOroI0 JymH Ta MiKpockoma (Mmare
30iNbIIEHHS]) BUBYHTH OCOOJIMBOCTI OyIOBM JIaHIIETONOAIOHOTO
cucyna (Puc.30) Ha TrOTOBOMY MiKpompemnapati. Po3risHyTn
MPUCOCKH ( LIO CIYXaTh JJIsl MApa3uTUYIHOTO CIIOCO0Y JKUTTS), POT,
CTPaBOXiJl, TIIKA KHIIKIBHUKA, OpPTraHH PO3MHOXKEHHSA. Po3rmsHyTn
OCOONMBOCTI  30BHIIIHROI ~ OyJOBM CHCyHa Ta BCTAaHOBHTH
0COOJIMBOCTI MPHUCTOCYBAaHHS 0 TMAapa3UTHYHOTO CIIOCOOY JKHUTTS.
3apucyBatd pO3MIlLlEHHS BHYTPILIHIX OpraHiB Ta IMO3HAYUTH Ha
PHCYHKY NPHUCOCKH, TpaBHY CHCTeMYy (pOTOBHH OTBip, TJIOTKY,
CTpaBOXiJl, KHIIKIBHHK, IO 3aKiHYYEThCS  CNINO), OpraHd

PO3MHOKEHHS (CiM’SITHUKH, S€YHUK, )KOBTOUHHUK, MATKY).
.a A 7

Puc.30 Jlanueronoxi6uuii cucyn (Dicrocoelium lanceolatum): 1 — porosa mpucocka,
2 — 4epeBHA IPHUCOCKA, 3 — CIM’SHUKN,S — ciM’sATpuiimMay, 6 — MaTKa
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3agdannsa 5. O3HaHOMHUTUCH 13 0COOIMBOCTAMHU 30BHILIHBOI
OyZIOBH CTHOKKOBHX YEpBIB Ha MPHUKIAl KapIMKOBOTO IIiM sKa
(Puc.31). BcranoButu ocoOnuBOCTI opraHizamii Tina: 3HaHAITH
TONIBKY, Ha SKii pO3TalIOBaHi OpraHyM NPHUKPIIUIeHHS (IPUCOCKH,
radeyky), He MOWICHOBAHY MUISHKY — IMAHAKY Ta OKpPEMi YJICHHKH
(sixmx Moxke OyTH Bif 3 — 4 10 MEKITBKOX AECATKIB THCAY), CTPOOLITY,
MPOTIIOTU/IN.

3apucyBaTy 3arallbHUH BUTJSA I SIKA Ta BiI3HAYUTH Ha
PUCYHKY  CKJaIOBI YacTHHM Tila: CKOJIIEKC 3  OpraHamMu
MPUKPIIUICHHS, IIHHKY, CTPOOiTy, MPOrJIOTHIH.

Puc .31. Kapnukoswuii uin’sx (Hymenolepis nana): a — 3aransuuii Burmsa: 1— ckosekc,
2 — mmiika, 3 — ctpobina, 4 — He3piia mporiIoTHa, 5 — repMadpoaUTHA IPOTJIOTH A, 6 — 3pina
MPOrNIOTHIA.0 — LIUKII PO3BUTKY 13 KUILIOK JIOJUHU: 1 — cTpoOina cTaTeBO3pijoro yepsa,
2- sifne, 3- BUHAIIOBIII i3 A€I(b OHKOCHEPH y BOPCHHKAX CIIM30BOI 000IOHKH, 4- IIUCTENEPKOiT,
5 —BHXiJ HUCTELEPKOia i3 BABEPHYTHM CKOJIEKCOM i3 BOPCUHKH Y MPOCBIT KUIIIKH,
6 — NpUKpIIUIeHHs CKOJIeKCa JI0 CTIHKY KHIIKH, 7 — picT cTpobinm.

3as0annsa 6. Po3risgHyTH 3aralibHi pucH OYIOBH JIOIIOBOTO
gyepB’sika (Lumbricus terrestris). 3apucyBatm 3aranbHUil BHIIIZ,
MO3HAYHTH TIePEIHI CETMEHTH, TI0SICOK, IETHHKH. [Ipr 300paskeHHi B
301IBLICHOMY BHIVISAI MEPEAHbOrO KiHI Tila 3 YEpPeBHOro OOKy
BKa3aTu pOT, YEPEBHI ILETUHKH, YOJIOBIYi i )KIHOYI cTaTeBi OPTaHH.
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=
Puc. 32.3aranbHuii BUIIIS IOIIOBOTO Y€pBa:
Bucnoeok (IlotpiGHO chopMymEOBATH CAMOCTIHHO TCIIS TIPOBEICHHS
BCIX HEOOXITHMX il 1 3aBIaHb J1a00paTopHOi poOOTH)

Ilumanna ona camoKoHmponio
1. Ha sxi xmacu MOAUISIFOTh TYOOK Ta SIKi IXHI HaiixapakTepHilri
ocobmuBocTi? SIKy ponb BiAirpatoTh TyOKH Y BOJAHUX €KOCHCTEMax?
SIxe BOHM MarOTh 3HAYEHHS JUIS JTIOJUHH?
3. BumoBwii ckinaz i po3ceneHHs 00T y HAaBKOJIHIITHIX BOJIOMAX.
4. XapakTepHi 03HaKu TUIY KHITKOBOMOPOXKHHUHHI.
5.0co06mBOCTi pO3MHOKEHHS 1 pO3BUTKY KHIITKOBOMIOPOKHUHHHUX.
6. bymoBa Tima Ta (i3ioNoOriyHI TPOIECH >KUTTEMISITBHOCTI
KHULIKOBOIIOPO>KHUHHUX.
7. XapakrepHi 03Haku Ta (DYHKIIOHAJTbHE MPU3HAYCHHS PI3HUX
TUTIB KJIITHH KHUIIKOBOMMOPOKHUHHUX.
8. 3aranpHa xapakrepuctuka Taiy [lnocki uepsu.
9. BymoBa Ttina Ta cucremu opraHiB CTBOKKOBHX YEpBIB Y
3B’SI3KY 13 MPUCTOCYBAHHSM JI0 TAPA3UTH3MY.

Jlimepamypa

1. banan I1. I'., Bepsec 10.I"., JIykamos JI.B. Po6ouwnii 3ommt
JUIL TIPAKTUYHUX POoOIT 3 300I0Til 0e3XpedeTHUX Ui CTYIIEHTIB
OiomoriyHoro (¢axyiabTeTy BHINMX HaBYaJbHUX 3akiamgiB. —K.:
dironentp, 2002. — C. 13 - 21.

2. Jlorens B.A. 3oomoris 6e3mo3Bonounnx. — M.: B. mik.,
1981. —C. 72-88.

3. Kosanpuyk I'.B. 3oomorist 3 ocHoBamu ekoorii. — Cymu:
BT/ ,,YHuiBepcurercbka kuura”, 2003. — C.88 — 93.

4. Masypmosuu b.M., Koans B.I1. Tlpaktukym i3 30070rii
oe3xpedernux. — K.: B. k., 1977. — C. 59 — 63.
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JJABOPATOPHA POBOTA Ne 12
Miguapcreo: Baratoxairunui (Metazoa)
Tun: Yaenucronori (Arthropoda)
Kaac: Paxononaioni (Branchiata)
IMaBykonoaioui (Arachnida)
Komaxu (Insecta)
Mouarocku (Mollusca)
Tun I'onkomkipi (Echinodermata)

Mema pobomu. O3HAOMHUTHCH 13 TIpeICTaBHUKAMHU
PaKOMNOIIOHNX, TTABYKOIOAI0HMX, KOMaXOIMOAI0HMX OCOOIMBOCTAMU
ixHpoi OymoBW. BusBWTH CHinbHI Ta BiAMIHHE B OpTraHi3amii
4yrieHUCTOHOTUX. O3HaHOMUTHCH 13 MPEACTABHHUKOM TOJIKOLIKIPHX,
XapaKTePHUMU O3HaKaMH IX OYJOBHM, a TaKOX OCOOJIMBOCTSIMH
BHYTPIIIHBOI ~ opranizamii. O3HAHOMHUTHCH 13 OCOOIHMBOCTSIMH
Mopdooriunoi Ta aHaTOMigHOI OyIOBHM MOIIOCKH, y3arajJbHUTH
BiOMOCTI Tpo OyIOBY YEpemnamoK MOJIOCOK; O3HAHOMHUTHCH 13
PI3HOMaHITHICTIO MOJIOCOK MiCIIEBOI (ayHH.

Oénaonanna ma mamepianu. )XKusi ta pikcoBaHi npemapaTu
PIYKOBOTO paka, MaByKa XpeCTOBHKA, TPABHEBOI'O XPYIA, MOJIOCOK,
MOPCBHKOi 3IpKH, MIKPOCKOMH, JyIH, TpenapyBalbHI TOJKH Ta
BaHHOYKH, TIHIIETH, HOXKWIII, IIMTAJIBKY, CKaIbIIeNi (Jie3a OpUTBH).

Teopemuuni gioomocmi

PakornoniOHi — TIEPBUHHOBOHI YJICHUCTOHOTI, MEPEBAXHO
BUTLHOKMBYUI, pyXOMi, cepell HUX € 1 cunsdi Gopmu, i mapazury.
Jlumre He3HawHI BHOM PaKOMOMIOHMX BEAYTh HAa3eMHHU CIOCIO
xuTTs. DinoreHeTHyHO pakonoAiOHI, SAK 1 TpWIOOITOMOMIOHI
MOB’s13aH1 13 KiIBYaCTUMH YepBaMHu, a came 3 JpeBHiMH (opmamu
Polychaeta. Bukomnni pakoromiOHi, Hai4acTile YepernamnkoBi paku
BUSIBIISIIOTHCS Y KEMOPIMCBKUI BiJIK/Ia1ax.

BinpimicTh TaBYKOMOAIOHUX TPUCTOCYBAIUCH JO KHTTS Ha
Cymri, Xo4 (PiIOTEHETHYHO TMOB’A3aHI 3 BOJHUMH XEIILEPOBUMH.
[laBykononiOHi  HacemsitOTb TPYHT, MPOHHKIM B  TOBITPSHE
CepeJIOBHINE:  MOJIOJIb TAaBYKiB 32  JIOTIOMOTOI  MaBYTHHU
MEPEHOCUTBCA BIiTPOM; ApiOHI KIIIMKKA MOBITPAHUMH MacaMu
MiAHIMAIOThCA Ha 3HaYHY BUCOTY. JlesKi 3 HUX BTOPUHHO MEpeHIIIIH
JI0 BOJHOTO CIOCOOY XHTTS. € cepell MaBYKOMOMIOHUX TMapa3uTH
POCIIUH, TBAPHH 1 JIFOJUHU.
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Komaxu sk ckiiamoBa yacTHHa OiOTE€OIICHO3IB CYXONONY Ta
BOJIOWM 3a3HAIOTh BIUIMBY PI3HOMAaHITHUX (DaKTOPIB HABKOJIHIITHHOTO
CEpEIOBHILIA, Y CBOIO YePTy BILTMBAIOUH Ha HHOTO.

AGioTuuHi ¢akTopu. Y 3B'SA3KYy 3 THM IO KOMaxH
— NOUKIIOMepMHi meapuny, X TOBEIIHKA, XKUTTEMISUIBHICTD, TPHBA-
JCTh PO3BUTKY, a TaKOXK TMOMYIAIiiiHa IJUHAMIKa YacTo BH3HAua-
I0TBCSL  MeMNEPamypHUMy  YMO8aMl CEpEOBHIA, IO HaOyBalOTh
3HAYCHHS  TOJIOBHOTO €KOJIOTIYHOTO (hakropa. AKTHBHA
KUTTEIE3TATHICTS KOMaX MOMKIIMBA JIMIIIE y MEKaX MIEBHOTO JTialla30Hy
temmepatyp — Bix +10°C no +45°C (mpu onrumymi Big +25° go +27°C).
INoza mi€r0 TeMmepaTypHOI 30HOI0 AKTHBHOCTI KOMaxH BIIalOTh Yy
ctad a00 Xo0oA0BOro, abo TEIUIOBOrO 3allNEHIHHA, 3 SKOrO BOHH
MOXKyTh BUITH TP MTOBEPHEHH] TEMIIEPATYPH B MEX1 30HH aKTUBHOCTI.
[lpote cwibHE TIBMINECHHS YW 3HIDKCHHA TEMIICPATypH MOXKE
CTIIPHYHHUTY 3arH0OeIh KOMax.

Komaxu u9yTtnuBi 1m0 BMICTY 60i02u B CEpEIOBHIII.
Bonoconiobni  (Hanpukiajg, UBIPKYH, CTEOJOBHH  METEIIHUK)
3aCeNII0Th JOJMWHU PidOK Ta iHIII 3BOJOXEHI MICIls, Je BiJIHOCHA
BoJIoTicTh MOBITPs cTaHOBUTH 80 — 100% . Bognouac € Buau, siki
MPUCTOCYBATUCS KUTH TpPU TOCYIUIMBOMY KIIMaTi MycTenb i
HamiBIycrenb (MycTellbHA capaHa, KYKH-YOPHOTIIKH, JKYKEIHIli,
Mypamku, onommuili). [lepeBaxkaa OinmpmIicTh BUAIB KOMaxX HAIIOT
¢dayun motpebye momipuoi Bomorocti (y mexax 50 — 80%).
BaxnuBe 3HayeHHS Ma€ 1 BOJIOTICTh TIPyHTy. Bimomo, 110
KOJIOPAJChKi )KYKH HAaBECHI 13 CyXOTrO IPYHTY BHXOJSTH Ii3HIIIe
a00 He BUXOMATH 30BCIM JIOTH, TIOKU HE Oyne omaiiB. Ha 3umiBiio
i KOMaxu WIyTh 13 MOHMXKCHHMM BMICTOM BOJIOTH B TiJli, TOMY
HABECHI I BIJHOBJIEHHS aKTUBHOCTI IM HEOOXIJHO IOIIOBHUTH
BoJHMI OanaHc. barato komax m'e Boxy.

Bosora BniimBae Ha KOMax pa3oM i3 TeMIEpaTyporo, TOMY
CYMICHY Jif0 IHX (aKTOPiB PO3IISLAAIOTh SK TIrpOTEpMIYHUN
pexum. Tak, naisg PO3BUTKY JIMYMHOK KOJOPAJICHKOTO JKyKa
ONTUMAJIbHUM € TaKul cicpomepmiunuil pedicum. BiJHOCHA
Bostoricte — 60 — 70%, Temriepatypa — 24° — 25°C. SIKII0 JUYUHKA
PO3BHBAIOTLCS Y JOHIOBY XOJOJHY MOTONY, BUXiJ iX 13 s€lb
CTaHOBUTH nuie 25%.
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Céimno 3HAYHOIO MipOO0 BIUTMBAaE Ha (i3wuHi ¥ XiMmiuHI
MpollecH B OpraHi3Mi KoMax, OOMIH pEJYOBHH, MOBEAIHKY,
PO3BUTOK, PO3CEIICHHS B OioTOIII.

Y po3BUTKY KOMax iCHY€ CTaH TUMYacoBOTO (pi3i010riyHOro
CIIOKOI0O — Odianaysa. BoHa XapakTepu3yeTbcs Pi3KUM 3HIKECHHSIM
OOMiHYy pEYOBHMH Ta NPUIUHEHHSIM (HOPMOTBOPHHUX IIPOIIECIB.
Jliamay3a BUHHKIIA B ITPOIIECi EBOJIONIT SIK OJHE 13 MPUCTOCYBaHb JI0
MIEPEHECEHHsT HECHPUSATINBIX yYMOB HABKOJMIIHBOTO CEPEIOBHINA
B3WMKY, a B IMOCYIUIMBOMY KiiMari — BimiTKy. [liamay3a mepeGyBae
MiJi KOHTPOJIeM THX (aKTOpiB CepeloBHIIa, SIKI MAIOTh MPABHILHY
CC30HHY TMEPIOANYHICTh. TakMMM € JIOBKHMHA CBITJIOBOTO JIHS
(poromepion), Temmeparypa i BOJIOTICTh TOBITps, OIOXIMIYHHIN CTaH
pociuH. Cepen nux (pakTopiB BUpIIIaIbHE 3HAYCHHS M€ (homonepiod
— aCTPOHOMIYHO TOYHHMH CUTHANI3aTOp NP0 HACTYMHY 3MiHY
KUTTEBUX YMOB. IIpore Oymo 3a3HaueHo, IO BHCOKA TeMIlepaTypa
BOCEHH HAaBiTh MPH KOPOTKOMY IHI TallbMye HACTaHHS [ianay3d y
JEeSIKUX KOMaX, 30KpeMa, y KOJIOPaJIChKOTO JKyKa.

®opmu, abo Tumnm, Aianay3w pi3HOMaHITHI. BoHa moxe
OyTH Ha Bcix ¢azax po3BUTKY, alle KOKEH BUJl MA€ JIUIIE OIHY
nianay3y Ha Tiii abo iHmid ¢aszi po3BuTKy. Y 06ararbox KoMmax
dianaysa croctepiraetbcsi B ¢asi imaro (imariaspHa) — vy
METeNWKiB (JIMMOHHHWIISA, KPOIUWB'SHKA, O KANIOHWI, JEHHE
MaBUYEBE OKO Ta iH.), OJIONIHIIG (OJIOIIHIIS-depenanika, OJourIls-
COJIIATHK Ta 1H.), XYKiB ()KYK-COHEYKO, KOJOPAACHKHH KYK,
OypsSIKOBUH JOBIrOHOCHUK, 3€MJISIHI OJIOMIKH Ta iH.), IBOKPHIMX
(Myxm, KoMmapi), TepeTHMHYACTOKpUIuX (JKMeni). Jlareuxosa
dianay3a XapakTepHa Uil OijlaHa KamyCTSAHOI'0, KalyCTAHOI Ta
FOPOJIHBOI COBOK Ta iH. JIuuunkosa dianaysa CIOCTEPIraeTbCs y
OaraTbox KOMax: s10TyHEeBOT TJI0/T0KEPKH, OinaHa
KUJIKYBATOTO, 30JIOTOTY3KH, JIYYHOTO METENuKa. Y JesKuX
KoMax Mae Micue Odianayza y (asi siis (embpionarvua): y
KLTb4acTOro IOBKOMPAIA, CApaHH, HEIIaPHOTO IOBKOIPsa.

Jns xomax xapakTepHUd 00606uti pumm aKTUBHOCTI. €
KOMaxW, aKTHBHI BJIeHb (capaHOBi, JICHHI  METEJIUKH,
MEePEeTHHYACTOKPHIIL, MYXH Ta iH.). Y npucmeprosux Ta HiuHux
KOMax TMiJBUIIEHA aKTUBHICTh CIIOCTEPIra€ThCS BBEUEpi Ta
BHOYI (IIBIpKYHH, Opa)XHUKH, KOMapi, COBKH Ta iH.).
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Bimep sx (axkTop cepeoBHINa BIUIMBA€ HA PO3CEICHHS
komax. bararo mpiOHMX KoMax (IIOMENHIl, MOIIKH, IesKi
METEJIUKH) TAaCHUBHO TIEPEHOCSITHCSA  IMOTOKaMH  HOBITPA.
BepTukanbHi MOBITPsiHI MOTOKM MiJHIMalOTh KOMaxX Ha BHCOTY
no 1 -2 tuc. m.

BaxnuBy posp y KHUTTI KOMax BimirpaioTh IXHi
B3a€MO3B'I3KM 13 POCIMHAMH Ta IHIIMMH TBapuHAMH,
HacamIepen, xapuogi, abo mpogiuni. 3a CIIOCOOOM >KUBIICHHS
cepen Komax € ¢pimoghacu (capaHoOBi, NTOBTOHOCHKH, ITOTEIIHIII,
Kopoinm, Bycadi, JHUCTOIAM Ta 1iH.), Xuocaxu (KyXKemuui,
KOKIIMHeNniau, 0aOku, OoromMoiu, KTHpi Ta iH.), napazumu
(i3mmi, wMyxu-TaxiHm, Tea3i, myxoigm, Bomi, OJOXH),
canpogacu  (IMYUHKU  JAESAKUX  JKYKIB,  JBOKPHIIHX),
Hexpoghacu (KyKU-MEPTBOIAM, JUYMHKHA MYX, MYpalIKH),
konpogacu  (KyKH-THOMOBUKH, MYXHU, TEPMITH), BCeiOHI
(Tapranm).

Kunenns — BupilIanbHUNH (QaKTOp 3MIHH YHCICHHOCTI
monyJAii Buxy. HuM 3yMOBIFOETHCS TUIOAIOYICTh | BHKWBAaHHS
MIOTOMCTBA.

VY cBOW Yepry KoMaxu — He3aMiHHA DKa XpeOeTHHX yCix
KJ1aciB (0COOIMBO MTaxiB, MIa3yHIB, 36 MHOBOJIHUX Ta pUO).

Mounrocku  BiflirpaloTh TOMITHY pPOJb Yy  JIAHIIOTax
KUBJICHHS, TOIal0YM JIETPUT Ta MIKPOOpPraHi3Mu (ABOCTYIKOBI),
POCIUHHY W TBapwHHY iy (4€peBOHOI Ta TOJIOBOHOTI). Y CBOIO
4yepry, BOHH € KOPMOM I pakonoaiOHux (kKpabiB, oMapiB, pakiB-
caMiTHUKIB), pub (kam0anu, TPiCKH, IMIKIIi, OCETPOBUX, KOPOTIOBUX
Ta iH.), nTaxiB (anp0aTpOCiB, TOMOPHUKIB, IMIHTBiHIB) Ta 3BipiB
(xutiB, nenabQiHiB, TIOJEHIB Ta iH.). OCOOJMBO BiAYyTHA POJIb Y
OIOIEHOTHYHHUX 3B’SA3Kax IKUTENIB Tigpochepr TOIOBOHOTHX
MOJIFOCKIB, OCKiJbKH, 3a nanumu l.I.Aximymikina, ix Oiomaca y
CBITOBOMY OK€aHi CTAHOBUThH — 2 MIJIPI. T.

JIBOCTYIKOBI MOJIFOCKM — TpUPOJAHiI OiodinbTparopu.
[Iponyckatouu yepe3 MaHTiiiHY TOPOXHHUHY BOJY, BOHH OYHUIIAIOTh
il Bil OpraHiYHHMX PEIITOK Ta MikpoopraHi3miB. Tak, KokHa
nepiaiBHUALS 1 kaOypHuus ¢inerpye 3a n1od6y 20 — 30 1 Boaw,
3HaYHO 3HWXKYIOUM 11 3a0pyaHeHicTh (B excnepuMeHTi — y 250
pa3iB). Tomy oaHHMM i3 3aXOAiB 3 OXOPOHHM HABKOJMIIHBOIO
CepeIOBHINA € BIATBOPEHHS BOJHUX OiOLEHO3IB 13 PO3CEICHHIM
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JIBOCTYJIKOBUX MOJIOCKIB Y Ti MiCIIsl, Ié BOHM KOJHCHh CTaHOBMJIN
BXJIMBY YaCTHHY CHCTEMH O10JIOTIYHOTO CAMOOYHUIIIEHHS BOJAOUM.

MontockiB, 0COOJMBO JBOCTYIKOBHX (YCTPHILS, Miif,
MOpCBKHIA TpeGiHellb) Ta FOJ0BOHOTHX, BXKHBAIOTh y 1Ky. IX M’sc0
MICTUTh OINKH, JKHPH Ta BYTJIEBOAM, IO JIETKO 3aCBOIOIOTHCA
OpraHi3MoM IIIOOWHM, a Takox Bitaminm (A, B, C, D),
MikpoeneMeHTH. Y psni eBporneiicbkux kpaid (Icmanis, ®dpanuis,
ITanist) B)XuBa€eThes B Ky BUHOTPaJHUN CIMMAaK, IKOTO PO3BOJAATH
Ha CHELIaJbHUX IUIaHTALIsgX.

B A30B0-HOpHOMOPCHKOMY Oaceitni Hacamrepes
MPOBOASTECS POOOTH 3 KyNIbTUBYBaHHA Milid. Po3pobnena
0i0TeXHOIOTis iX BUPOIIYBAaHHS 3a OAWH ce30H. Minii € igeanpHIM
00'€eKTOM ISl IUTYYHOTO PO3BEACHHsS, 00 BOHU HE MOTPeOYIOTH
JOAAaTKOBOTO TIirO/IOBYBaHHS, BUTPUMYIOTH BEIHUKY IIJIBHICTh
MOCEJIeHHS, MJIACTUYHI A0 BIUIMBIB HABKOJIMIIHBOI'O CEPEIOBHUILA.
3 1 ra BomHOi moOBepxHI MOxkHa oxepxkatu Bim 40 mo 320 T
MOJIIOCKIB, y ToMy umchi 10 — 60 T M’sica (3 rekrapa 3eMelbHUX
yrige noOyBaroTh m0 | T M’sica Bemmkoi poraroi Xymobu mpu
KaiTaTOBKIANCHHAX y 3 — 5 pasiB OUIbImMX, HIX TpH
BupoulyBanHi Mifii). [lependavyaeTscsi TOAANBIINK  PO3IBUTOK
KyJIbTUBYBaHHS Millii B A3zoBo-UopHoMopchkoMy OaceliHi ¥
ollepaHHs 0araTbOX THCSY TOHH MOJIIOCKIB, fAKi OymyTh
BUKOPHCTOBYBATHCS SIK MPOAYKT XapuyBaHHS Ta KOPMOBI JIOJaTKH
B pallioHi CBIHCHKUX TBAPHH.

Xio poobomu

3agoanna 1. BuBuntu ocobnuBocti mMopdonoriunoi 0ynoBu
piukoBoro paka (Astacus astacus) (Puc.33). Posrisimatoun sxkuBuit
00’€eKkT, a00 (ikcoBaHMI Mpemapar piuYKOBOTO paka, 3BEpHYTH yBary
Ha OCOOJHMBOCTI CerMeHTallii TeTepoCOMHYy (MeTaMepiro) Tina:
3HAUTH TOJOBY, TPYOHUH Biamin (IIENEHOTrpyand) Ta dYepeBlle.
OpHOYacHO BHSIBUTH Kapamakc (TOJOBOTPYAHHHM HIUT) 3 OIYHMMU
YaCTUHAMH, CIIMHHI 1 YePEBHI CKIIEPUTH YEePEBL Ta aHAIBHY JIONATh
(TenbcoH) 3 aHANBHUM OTBOPOM. BukopucToBylouM nymy abo maie
301JBbIIEHHST MIKPOCKOIA, O3HAMOMHUTHCH 13 OYy/IOBOIO KiHIIIBOK
piukoBOro paka. 3BepHYTH yBary Ha BiaMiHHocTi OynoBu I-i Ta II-i
nap 4yepeBHHUX HDKOK, a TAKOXK po3MipH Ta GopMy, KJICIIHI CAMKH Ta
caMmIls. 3apUCyBaTH OCOOJUBOCTI 30BHIIIHBOT MOP(OJIOTIi PIYKOBOIO
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paka (Astacus astacus). Bkazatu Ha pUCYHKY OCHOBHI BiJUTH TiJa,
TPyNH KiHIIBOK, 0Yi, TEITHCOH.

Puc.33. Bynosa piukoBoro paka: 1 — 0ko; 2 — IUTYHOK; 3 — rediHKa; 4 — BepXHsl apTepis;
5 — cepue; 6 — nepeni aprepii; 7 — 3s10pa; 8 — si€UHUK; 9 — FOJOBHHUIT HEPBOBHIA JTAHIIIOKOK;
10 — M’s13u wepeBns; 11 — anTenynn; 12 — anrepu; 13 — 3aqHs KUIIKa.

3aso0anna 2. O3HAUOMUTHCH 13 XapakTepPHUMH pPHCAMH
OymoBu maByka-xpectoBuka (Araneus diadematus) (Puc.34)
THUTIOBOTO MPECTABHHUKA MAaBYKOOAi0HHX.

BuBuuti 30BHImHIO OymoBYy maByka. Buminutu OcHOBHI
BiJUILTH Tijia (TOJIOBOTPY/H, YepeBIle); 3BEpHYTH yBary Ha HasBHICTb
cTeOeNbllsl, [0 CIYXUTh JUIsl 3’€AHaHHS TarM, a TaKoX Ha
BIACYTHICTP CErMeHTalii dYepeBUs. 3a JJONOMOIOK JIYyH Ha
CHMHHOMY OOIli TIepeHhOI YaCTHHM Kaparakca 3HaWTH od4i (BiciM
MPOCTUX Oueli). PO3rIsiHYyTH 4YepeBIie: 3i CIIMHHOTO OOKY BHSIBUTH
MaJIOHOK “XpecTa”, a 3 YepPEeBHOTO BUIO3MIHEHI KiHI[IBKH: CTUTMY
Tpaxed y BUIJIIAI IONEPEYHOl IMiIJIMHM, TPU MapH TNaByTHHHUX
0OpOJaBOK, aHAJIbHHUI rOPOMK, a B OCOOMH CaMOK — KOMYJISITUBHUI
arapar.

3apucyBaTd XapaKT€pHI pPHUCH 30BHIIHBOI  Mopomorii
MaByKa-XpeCTOBUKAa Ta TMO3HAYUTH HAa PHCYHKY OCHOBHI TarMmu
(royioBOrpyaM, YepeBlie), Mapy KIiHIIBOK (XENILEPH, MEAUMAIIbIIH,
XOJIWIIbHI HOTHW), O4i, MaBYTHHHI OOpOJaBKH, aHaIbHHUI TOPOUK,
CTUTMY.
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Puc.34. ITaByk-XpecTOBUK (caMKa; BHIJISIA 3 YePEeBHOTO OOKyY): 1— xerninepu;
2 — nequnaneny; 3 — 6 XOAWIBHI HOTH; 7 — YepeBle; 8 — CTUIMHU Tpaxei; 9 — naByTHHHI
6oponasku; 10 — nereHesi kpuieuku; 11 — romoBorpyan: 12 — wmkas ry6a; 13 — Bepxus ryba

3aeoanna 3. PO3MIHYTH 30BHILIHIO MOP(OJIOTiI0 KOMaxyd Ha
MpUKIIa/ TpaBHeBoro xpyina (Puc.35).

3BepHYTH yBary Ha TarMu Tila — TOJIOBY, TPYyAU 1 YepeBIIe.
Ha ronosi Bimminutu BycukH, ¢aceToyHi Odi, a TaKOX JIOOHY,
TiM’SIHY, MOTWJIMYHY YacTUHH, IIOKH, MOTWJIMYHUHU OTBIp, IIYMUKU
poToBorO amapaTy. 3apucyBaTH 30BHIIIHIA BUINIAN —Xpylua,
MO3HAYUTH HA PHUCYHKY Biaainu Tina (TrojoBy, IepenHi, ceperHi
3aJHBOTPYIH, YEpPEeBIE), BYCHKH, OYi, MEpeHi Kpuia (Haakpuia),
JiTaNbHI KpHUiia, XOMWIbHI HOTH, HIYITHKH POTOBUX OPraHiB (HIKHIX
TIeer).

Puc.35.bynoBa Taprana: a) 30BHIIIHs OygoBa KOMaxu: 1 — poTOBHi anapar, 2 — ByCHKH,

3 —rooBa, 4 — nmepeHBOIPY/IH, 5 — HAAKPHUIA, 6 — CEPEAHBO TPYIH, 7 — KpHiIa, 8 —
3agHBOrpYyaH, 9 — Hora, 10 — yepeBue, 11 — sitnexnan; 6) Oynosa ronosu: 1 — mpocTi Biuka, 2 —
1100, 3 — cKIIagHe 0KO, 4 — BYCHIK, 5 — BepXHs I'y0a, 6 — BepXHs Lienena, 7 — HIKHsI Ierena, 8 —

HIDKHBOIIETICITHUH IIYNHK, 9 — BEPXHBOLIEICITHAN [IyITHK.
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3aeoannsn 5. 3a mOTOMOTOI0 TAOJIMIb, BOJIOTHX TIperapaTiB
O3HAMOMUTHCH 13 OYyZOBOIO IBOCTYJIKOBHX (Ha MpHKIaAi 0e33yOKu
3Buuaitnoi — Anodonta cugnea) (Puc.36). BuBuutu 30BHIilIHIO
OyZI0BYy Ta PO3TJISIHYTH: CKJIAJKH MaHTIii; BU3HAYUTH BiJIiIN TiNa
(Tyny6, HOry); cudoHH (HWKHINA, BBITHUI Ta BEpXHIH, BUBIIHHUN);
M’ s3U-3aMUKadi (TIepeaHii Ta 3aaHiit).

Posrnsnytn opranu: TpaBHOI cHcTeMH (POTOBHH OTBIp,
CTpaBOXiJl, MUIYHOK, KWIIKIBHUK, MEYiHKY); KPOBOHOCHOI CHUCTEMH
(cepuie, cynuWHW, TepUKapm);  AWXaTbHOI cHUCTeMH (KTEHHII);
BUAUTBHOI CHCTEMHU (HUPKH).

3apucyBaTty poO3MIilIeHHS] BHYTPIIIHIX OPraHiB (CXeMaTH4YHO).
Ha pucysky mo3HauWTH MaHTiIO, M S3M 3aMHKadi, HOTY, 3s0pa,
HEPBOBI TaHTJIil, BIAJIIN TpaBHOI, KPOBOHOCHOI CHCTEM, CTaTEBY
3aJ103y, HUPKH.

Puc.36. Bynosa xaOypHui: 1 — npupoToBi jonati; 2,17, 23 — HepBOBI ranriii; 3 — por;
4, 16 — mepeHiii 1 3aHIH 3aTyIbHI M’5131; 5 — NUTYHOK; 6 — MeYiHKa; 7 — HEPBOBUI TSDK MiX
HEpBOBHMMU By3JIaMH; 8 — 30BHIIIHIif OTBip HUpKH; 9 — 0TBip cTaTeBoi 3am03u; 10 — OTBIp
HUPKHU B HABKOJIOCEPIIEBY MOPOXKHUHY; 11 — nutyHOUoK cepist; 12 — nepencepast; 13 —
HaBKOJIOCEPIIEBA IOPOXKHUHA; 14 — 3aqHs KuKa; 15 — HUpKa; 18 — aHanbHuid 0TBip; 19 —
3s6poBwmit cudon; 20 — 3516pa; 21— mManTis; 22 — cratesa 3an03a; 24 — Hora.

Bucnosok (ITotpioHO chHOpMyIHOBATH CAMOCTIHHO TTCIIS TIPOBEICHHS
BCIX HEOOXITHMX Aii 1 3aB1aHb Ja00paTopHOi poOOTH)

ITumanna ona camoxonmponio
1. 3aranbHa XapaKTEpPUCTHKA PAKOMOIOHUX.
2. OcoOmuBOCTI  TIpOIIECiB  TpaBJEGHHS Yy  JKUBJICHHI
paxomnoaioHux.
3. OcoOIUBOCTI PO3MHOMKEHHS 1 PO3BHTKY PAKOIOIIOHUX.
4. Ha3BiTh XapakTepHi 03HaKU XeTiIepOBUX.
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5. Bxaxitep  BiAMIHHI  O3HaKHM  TPEJACTaBHHUKIB  KIACy
[TaByxomomiOHI?

6. Oxapakrepusyiite OynoBY i QyHKIIT KIHIIBOK XeNilEpOBHX.

7. OcobmuBocti Oyn0BU TpaBHOI cucTeMu [[aBykomnoiOHHX.

8. Osnakm  [laBykomomiOHMX, 1m0  3a0e3MeUylOTh  iX
MPUCTOCYBAHHS /10 HA3€MHHUX YMOB KHTTS.

9. XapaxkTepHi 03HaKH TUITY MOIIOCKH.

10. Pucn yckimagHeHHS MOJIOCOK MOPIBHSHO 3 MPEICTABHUKAMHU
knacy [omixern.

11. CepenoBuiie KHUTTS MOJIIOCOK.

12. Oco0nHBOCTI pO3MHOKECHHS 1 PO3BUTKY MOJIFOCOK.

Jlimepamypa
1. Koanbuyk I'.B. 3oomorist 3 ocHoBamu ekoiorii. — Cymu:
BT/ “VYuiBepcurercbka kaura”, 2003. — C.169 — 331.
2. lllep6ak T'.M., Ilapuukosa J.5., Bepsec 0.I'. 3oomoris
xpebernux. Ku.3. — K.: JIubins, 1997. — C.89 — 262.
3. XanopH E., Benep P. O6mas 30010russ. — M.:Mup, 1989. —
C. 288 —417.
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JJABOPATOPHA POBOTA Ne 13

Miguapcreo: Baratoxairunui (Metazoa)

Tun: Xopnaogi (Hordata)

Kaac: KicTroi puou (Osteichtyes)
3emuoBoani a60 am¢idii (Amphibia)
Ina3ynu ado pentuii (Reptilia)
Iraxu (Aves)
Ccasui (Mammalia),

Mema pobomu. O3HaAOMUTH CTYICHTIB 13 OCOOINBOCTSIMH
30BHIIIHBOI Ta BHYTPIIIHBOI OyAOBM Tina (Ha mpHKIadi, puo,
36MHOBOJIHMX, IUIa3yHIB, TTaxiB, CCaBI[iB) SK HAHOUIBII
BHCOKOOPTAHI30BaHUX TBapUH cepell XpeOeTHHX. 3BEepHYTH yBary
Ha MPOTPECHUBHI O3HAKU OpraHi3aiii CHCTEM OpraHiB CCaBIIiB.

Obnaonannsa i mamepianu: Mynsxi, omygana abo >XuBI
mpermapaTi  PiYKOBOTO OKYHS JKaOW O3epHOi, SIIIpKH MPYIKOI,
roiyba cu30ro, Iypa 0ioro, 3aiis pycaka, 1a00paTOpHi JyIIH.

Teopemuuni gioomocmi

Pubwn mpucrtocyBanucs 0 KUTTS Y BOAOWMAaxX i3 Pi3HOIO
COJIOHICTIO. Mopcobki pubu Bce KUTTS TPOBOJSATH y COJNOHIN BOI,
NpIiCHIM JKUTH HE MOXYTh (capAWHH, KaMOalld, CKaTH, aKyJH,
TpickH Ta iH.). [Ipicn06800Hi pubu HACENAIOTh JUIIIE TPICHI BOXONMHU
(xapaci, TMHU, NIyKW, OKYHi, MHHBKH, B’IOHU, KOPOIIH Ta iH.).
Ilpoxioni pubu OinbIly YacTHHY CBOI'O JKHUTTS IPOBOASTH VY
MOPCBKIii BOJi, 16 BOHU KHUBJIATHCS, POCTYTh, a Ha HEPECT 1IyTh Y
npicHi Bogorimu. Lle 1ococeBi, 6arato oceTpoBux, oceneieBux. o
i€l TpynW HajuexaTth 1 BYrpi, sIKi JXKHBYTh y piukax 3axigHoi
€ponu Ta [liBHiuHOi 11 Amepuku, a HepecTsiThcs B CapracoBomy
Mopi. Hanienpoxioni puOM )KUBYTh B ONPICHEHHX YAaCTHHAX MOPS;
JUTSL PO3MHOYKEHHS 1 3UMIBJII 3aX0JATh Y piuku (JIAII, ca3aH, COM,
cyaak, BoOa).

3aJexHO BiA COJOHOCTI BOJHOTO CEPENOBUINA, y pHO
BinOyBa€eTbCs  PETYJsLis  BOJHO-COJILOBOTO  0OMiHy. VY
MPICHOBOJHHUX PUO KOHIEHTpAIlis COJeH y TiJli BHINA, HIX Yy
HaBKOJMUIHIX BoAaxX. TOMY BOJa IOCTIHHO HaAXOAUTh Y TXHE TiJ0
yepe3 IIKipy, 350pOBi MENOCTKH, POT. Y 3B’S3Ky 3 IUM BOHH HE
I’FOTh BOJIY, @ TXHI HUPKU BHIUISIOTh BEJIMKY KUIBKICTh cedi (Big 50
10 300 mur Ha 1 KT Macu Tina).
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Y MopchKkUX puO KOHIIEHTpAIliS COJel y TKaHMHAX HIDKYA,
HiK y Bomi. ToMy BOHHM MOBWHHI TOCTIHHO BiiJaBaTH BOIY B
30BHIIIHE CEPEOBUIIE, a OTXKe, MOCTiiHO Oarato mutH (Bix 40 mo
200 mu Bogm Ha 1 xr macu Tina). Haanumku cojeit mpu npomy
BHIUISIIOTECS €KCKPEMEHTaMH, a TAKOX depe3 OCOONHBI KITITHHH Y
3s0pax. Cedi BoHM BUALISAIOTH Mano (Big 0,5 mo 20 mm Ha 1 kT
MacH Tija).

Y mpoxigHux pub BigOyBaeThcs mepeOymoBa BOJHO-
compoBOro ooMmiHy. Tak, piukoBHI Byrop y pikax Bumiise 60 —
150 ma ceui Ha 1 kr MacH, a B Mopi — 2 — 4 M.

Pubu mepeOyBaroTh y CKJIaJHUX B3a€MO3B'A3KaxX 3 IHIIUMHU
XKUBUMU OpraHi3Mami, 3 HHUX MEpLIOYEProBe 3HAYCHHS MAaroTh
TpodiduHi 3B’S3KK. 3a CIMOCOOOM JKMBJICHHS PHO TOAUISIOTH Ha
Xuorcux, muprux 1 eceionux. IlpoTe Takui MO YMOBHUM, OCKUIBKH
XapakTep XHUBJICHHS 3MIHIOETHCS 3aJIe)KHO Bil BiKy pHOH, mopH
POKy, $GaKTOpiB HABKOJIHUIITHHOTO CEPEIOBHIIA.

SIK XOJOJAHOKPOBHI TBapWHHU 3 HE3aXUIICHUMHU IIKIPHUMHU
MMOKPUBAMH 3EMHOBOJIHI IIOMIMPEHI 3AeOiTbIIOT0 Yy BOJOTHUX
Tpomikax i cyorpomikax. [Ipu mpocyBaHHI Ha MiBHIY 1 HMIBACHH Bix
TPOMIKiB, & TaKoX Yy TOpH, KIUIbKICTh BHJIB 3EMHOBOJIHUX
3MEHIIYEThHCS.

AMi6ii )kMBYTH y Pi3HUX E€KOJOTIYHHMX YMOBax. € cepen
HUX 600Hi QOPMHU, SIKI HIKOJIM HE BUXOJATH Ha CyIy.

Binpuricte amibifi BenyTh HaniegoOHuil cmocid XKUTTA
(TpuToHM,  camamaHnpu, Kabu, JOKEepeNsHKA ~Ta  iH.).
P03MHOXYIOTBECS 1 PO3BUBAIOTHCSI BOHH Y BOJI; 0arato 3 IUX TBapUH
1 3UMYIOTh Y BojoWMax. Bypi kabu, pomyxwu, caiaMaHIpy Micis
PO3MHOKEHHS BHUXOASATH 1 BEIYyThb HA3EMHUL CIOCIO JKHUTTSL
Binpmiicte TpuTOHIB, 3eNeHI kabW MPOAOBXKYIOTH ICHYBaTH y
BOJIOMIMAXx 1 MiCJIs PO3MHOKECHHS.

Cepell 3eMHOBOJIHUX € BU[HU, SIKiI OLJIbIIY 4acCTHHY CBOI'O
XKUTTS TPOBOAATH Ha Oepesgax. lle mepeBakHO KHUTENi BOJOTHX
TPOIIYHUX JICIB, SIKi 1 PO3MHOXYIOTHCSI HA JepeBax, BiJIKJIaAar0un
SIS y OyIlaX Ta Ha BENHKI JIUCTKHU, Nie 30upaeThes Boja. Hamri
KBaklIl BEIyTh JEPEBHHUU CIIOCIO KHUTTA, ajie POZMHOXYIOTHCS Y
Bopoimax. Ilo nepeBax na3siTh 3a JONOMOT0I0 OKPYTJIMX MPUCOCOK
HA TAIBIAX, 3AJI0MHU SKUX BUIIISIOTH JIMMKUH CEKpeT.
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Hapemri, € 3eMHOBOAHI, fKi BEeNyTh nio3emHull Crociod
KUTTS, PUIOYN XOAH y BOJIOTOMY IPYHTI Ta POCIHHHIN ITiICTHIIIII.
Jo Hux HanexaTh Maiike Bci 6e3Hori amibii, cepen 0e3XBOCTUX
— >kaba 3emusHa. baraTo 3eMHOBOJHMX BHUKOPUCTOBYIOTH IPYHT
IUI. THMYaCOBOr0 nepeOyBaHHS.

3 abioTHuHHX (AKTOPIiB BaXIJIWBE 3HAYCHHS A
36MHOBOJAHHMX MalOTh TeMIIepaTypa, BOJOTICTh (IIPH BHUXOII Ha
Cymry), XiMi3M BOJIW Ta TPYHTY. 3€MHOBOJHI — XOJIOZHOKPOBHI
TBapUHH, TOMY TeMIleparypa iX Tija Ta aKTHBHICTH 3aJieKaTh BiJl
TeMIepaTypy HaBKOJUIIHBOIO ceperoBumia. Bxxe npu +10°C pyxu
Oinmpmocti Hammx amdibiii cTaroTh MIsBEMH, a npu +5 — 7°C
BOHH BNAJAIOTh Yy 3allilleHiHHA. TeMrepatypHi MexXi, B IKUX MO-
XKyTh icHyBatu amibii, By3bki — Big 2°C mo +40°C. Mexi ontuma-
JNBHHUX TEMIEepaTyp Lie BYXKYi (AJ1 3eMHOBOAHUX YKpaiHU — Bix
+18 — 19°C mo +26 — 28°C). llpote cepen 3eMHOBOTHHUX € i
xojomocTiiiki Buau. Tak, cHOIpCHKHIA KyTOTY3 3aHIIAETHCS
aKTHBHUM Tpu Temmeparypi +2 — 4°C i naBite npu 0°C. Moxe
BUTpUMYBaTU nepeoxoniogxeHusa 10 — 6°C. Ilponukae 3a Ilonspue
KOJI0. /{7151 KITTHCTOTO TPUTOHA ONTUMAIHHOI TEMIEPATYPOIO € +6
— 10°C; migumeHHs temnepatypu Bojau 10 +2CI'C ke mikiajmBe
JUTS TIi€T TBAPUHH.

OcCkinbKH IMIKipa 3€MHOBOJHHUX T0JIa, BOHH NOTPeOYIOThH
3HayHOi Bosorocti moBiTpsa. Ilpu MmBUAKOMY BHCHXaHHI
3MEHIIICHHS MacH HaBiTh Ha 15% € 3ryOHuM jyis xab. YacTkoBO Bij
MepecuXaHHs LIKipy 3aXuIlae ciu3. Y poIyx, AKi BeAyTh Ha3eMHUI
crocib KUTTS, MIKipa 1 IynKa, 3porosina. Lle 3HMWKYEe MOXKIIUBICTH
MIKIDHOTO ~ JHMXaHHs, [0  KOMIICHCYETbCS  30UIBLICHHAM
BHYTPIIIHBOT TIOBEpXHi JereHiB. [lpm HemocraTHi BOJOroCTi
HaBKOJIMIIHBOTO  CEPENOBMIIA  IIKipa  LUX  36MHOBOJHHX
YKPHUBAETHCS TOHKOKO CYXOI OJIMCKYYOH0 IUTIBOYKOI, sKa HE
nponyckae Boau. [IprcrocyBanbHe 3HAYCHHS Ma€ TaKOX IMMOBEJIIHKA
36MHOBOJIHUX: OiJbINICTh HA3€MHUX BUIIB aKTUBHI y HMPHUCMEPKY
Ta BHOYI, KOJIM BOJIOTICTh MOBITPSI MAKCUMaJIbHa.

[Mna3zyHu nmommpeHi y OiablI pi3HOMaHITHUX KUTTEBUX
cepenoBumiax, HDK amMibii, OCKIABKM 30aTHI BUTPUMYBATH
3HayHe 3HWKEHHS  BOJIOTOCTI HA3€MHOT0  CepeloBHIIA i
po3BuBaTucs Ha cymii. [IpoTe sk X0JIO0HOKPOBHI TBApHHU, PETITHIIT
HAJAl0Th MEepPeBary MiCIEBOCTSM i3 TETUIUM Ta KAPKUM KIIMaTOM.
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Hampuxnan, y Cepenniit Asii icaye ix nmo 50 Bunis, B Ykpaini —
21, a Oina IlomsapHoro koma — gume 2 (Tamgroka 3BHUYaiiHA 1
smipka skuBopogHa). Cepel mia3yHiB OUIBLIICTh BeAe Ha3eMHUIM
cnoci6 xuTTa (depenaxu, 3Mii, Auipku). BropuHHO 10 icHyBaHHS
y BOJOWMax TMepedmIn KPOKOIWIH, [OedKi dYepenaxu, 3Mii.
Kpoxoawiy, iryanu miaaBalOTh MEPEBa)KHO 33 JOIOMOTOIO0 XBOCTA,
Yyepenaxyu — JIACTOBUIHHUX KiHIIBOK. Y MOPCBKUX yepernax, Kpim
JIETEHIB, € JOJATKOBI OpTaHW AWXaHHS (MPOHM3aHI KPOBOHOCHUMH
CYAMHAMHU TJIOTKA, BUPOCTH KJIOAKH), 3a AOIOMOIOI0 SIKMX TBapHHHU
3aCBOIOIOTH KHCCHb, PO3YMHEHHH y BOJi. SIKIIO KpOKOAMIIH,
yepenaxu JIJsi PO3MHOKCHHSI BUXOASTh HA CYIIy, TO MOPCBKi 3Mii
HIKOJIM HE 3alMIIaI0Th BOJHOTO CEPENOBHILNA, OCKIJIBKM BOHHU
YKUBOPO/IHI.

TunoBuMu NeHAPOOIOHTAMU € XaMEJICOHH. Y HHX MaJiblli
KIHI[IBOK 3pOCTalOThCS y [IBI TPOTWIECKHI TPYNH, i TBapHHH
OOXOILTIOIOT, HHUMHU Tinkd. JlOBrHM 1 4YiOKHKA XBICT TaKOX
JloTioMarae TpuMaTucsa Ha JepeBax. SI3MK NOBTHil, 3 MOTOBILIEHHSM
Ha KiHIl, [0 Aa€ 3MOTY JiCTaBaTH 3100WY Ha 3Ha4HIN BigcraHi. Odi
PYXaroThCsl HE3alIeKHO OIHE BiJ] OJHOTO, IO 3a0e3Meduye BEIHKe
oJie 30py.

31aTHICTh 10 TOJBOTY, & TAKOXK TEIIOKPOBHICTH 1 BUCOKHUI
piBeHb OOMiHY PEHOBMH Aajyl 3MOI'Y NTaxaM 3aceIUTH MPaKTHYHO
Bcio 3emumto. Hemaneko Bix IliBaeHHOro mMmoitoca MOXKHA 3YCTPITH
BEJIMKHX [MOMOPHUKIB, a MIHTBIHU, OYpEBICHUKH HaBITh THI3ISATHCS
taM. MapTHHH, YHUCTYHH, CHIrOBi HOJOPOXXKHUKH 3aJiTal0OTh Ha
[liBaiuvnamii momtoc. Cepen HHX HeMae BHIIB 13 MiJ3EMHUM i
BUKJTFOYHO BOJTHUM CIIOCOOOM JKUTTSI.

[lTaxu  SK  TEIUIOKPOBHI  TBapWHHW, TOPIBHAHO 3
XOJIOZTHOKPOBHMMH, MEHIIE 3ajleXaTb BiJl KOJIMBaHb TEMIIEPATYPH.
ToMy BOHM BelyTh aKTUBHHU crOciO icHyBaHHs i B3uMKy. I[Ipote
pi3HI BUJIM NTaxXiB MOKYTh BUTPHUMYBATU TEMIIEPATYPHI KOJIHMBaHHS
70 TeBHUX MeX. Tak, 3BHuYaiiHa BiBCSAHKAa MOXE BUTPHUMYBAaTH
3HWKEHHS Temiiepatypu 1o — 40°C, a cagoBa BiBCSHKA — JIMILE 0 —
17°C. 3HwkeHHS TeMIiepaTypu 30UIbIIye Bijjgady Temuia B
HaBKOJMIUHE  cepepoBuine. /[l  miaTpuMyBaHHS — MOCTIHHOT
TEMIIEpaTypyu Tila HeoOXiJHAa KOMIICHCAIlisi BUTpAT EHeprii 3a
PaxyHOK TiJICUIICHHS JKUBIICHHS Ta TPOIECIB OKHCICHHS. B3uMmKky
3HAYHE 3HWKCHHS TeMIIEpaTypd MOXKE CTATH NPUYMHOI0 3arubeni
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nraxiB, 60 morpeba B ki 3pocTae, a MOKIMBOCTI I 3400yBaHHS
KOpMy oOOMexeHi. Bin Ttemreparypu 3ajeXuTh IiBHIYHA Mexa
MOLIMPEHHS KOMaxOifHMX TNTaxiB, OCKUIBKM BOHAa BH3HAaYae
HasBHICTH a00 BiACYTHICTh KOMaXxX. Y Mipy 3HIKCHHSI TeMIepaTypu
3MEHIIYEThCS PI3SHOMAHITHICTH POCIHH, IO TAaKOX HETaTHBHO
MO3HAYA€ThCsl HA JKUTTI POCIMHOINHUX NTaxiB. [3 3amep3aHHIM
BOJIOHM BOJIOILIABHI MITaXM HE MOXKYTb 3100yBaTH KOPM.

3aBAsSKH TETUIOKPOBHOCTI 1 BHCOKOMY DPIBHIO OpraHizamii
CCaBIli AyXe MOIIHMPUIIUCSA MO 3eMIli BiJf TPOIIKiB MO BHUCOKHX
mpoT. Ha y30epexoki AHTaApKTUAM TPaIUISIOTHCS TIONEHI; A0
[liBHIYHOTO TOJIOCA TPOHUKAIOTH JACTOHOIT 1 KHUTONOMIOHI. B
ApKTHIl omupeHi 6111 BeAMe i, TIPOHUKAIOThH CIOIX TeCTIi, TiBHIYHI
oJieHi. Y 1uXx 3BipiB 100pe BUpaKeHa 3[AaTHICTH J0 TEPMOPETYIIALIII.
BoHn MOXyTh TiATpEUMYyBaTH TemmepaTypy cBoro Ttima Ha 80°C
BHUILIE 32 TEMIIEPaTypy HABKOJMIIHBOrO cepenoBuiia. Bim xomomy
Ha3eMHUX CCaBIiB 3aXWIIae Telle XyTpo, BOTHUX — J00pe
pO3BUHEHHMI mIap miAWKipHOTOo kupy. Kpim Toro, 'y
HECIIPUATIIMBUM TIepioJ] POKYy BOHU MITPYIOTH Y TiBIEHHIMII
pationn. barato BHIIB CCaBIiB NPHUCTOCYBAIOCS MO JKHUTTS Y
nycreisx (BepOroaM, TYyIIKaHYUKH, MilIaHI XOBPaxH, Kapakaiu
Ta iH.). BUTpuMyBaTH BHCOKY TeMIlepaTypy MyCTeNb i JI0 TOTO XK
TpuBauii 4ac oOxomuTHcs Oe3 Boau (mo 17 nMHIB Mg MEKyIrUM
COHIIEM) MOXYTh BEPOJIFOIM - IBOrOPOUI Ta 0COOIUBO OTHOTOPOUIA.
JloBeneHo, 1110 BepOIIIol B YMOBAxX MyCTeNl MOXKe BTpadatu 10 25%
BOJIOTH 1 3asinuTHCA XUBUM. Ilin yac Bogonoro BiH Bunusae 10 —
12 Bimep BoIW, SKa IpPH LHOMY HE JIMIIE HAKONUYYETHCS B
opraHax TpaBJICHHS, ajie¢ ¥ y BEIHUKIA KUIbKOCTI IMMOTJIMHAETHCS
eputportaMu. [loToBUIIIEHHS Y BepOIIOIM PO3NOYHHAETHCS JTUIIE
icyst TOro, sIKk TeMrepartypa Tina gocsarae 40°C. Brparam Bonorn
i1 Yac MOTOBUIIJICHHS TIEPEIIKOKAE TYCTHIH BOJIOCSHUIN MTOKPUB —
5 — 10 cm 3aBpoBmKkd. Jlo TOTO X HpHW OKHUCHEHHI XHUPY, IO
MICTUTBCS y TOpOax, YTBOPIOETbCA MeTabojiyHa BOJA, sKa
BUKOPUCTOBYETHCS AJIs TOTPeO opraxizmy.

Jiis ccaBIliB XapaKkTepHe 3HAYHE BEPTUKAIbHE MOIINPEHHS.
Taxk, BoBk y ropax Tsus-llanto nigHiMaeTbest Ha Bucoty g0 7000
M, ko3yns B Kapnatax — 1700 M, a cairosa noisiska — 10 2000 M.
I3 BOXHHMX ccaBI[iB KallaJOTH MOXYTh 3aHypIOBAaTHCS Ha
ruOuHy 710 2 — 3 THC. M.
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Xio pooomu
3aé0anna 1. BuBuntnm 1 HapucCyBaTH 30BHIIIHIO OyHOBY
cynaka (Puc.37). Ha pucyHKy Mo3HA4MTH OCHOBHI BiAJIIM Tina,
IpyNu TJIaBLiB, 350pOBI KPUIIKH, O4Yi, pOT, Hi3Api, OiuHy JiHilo,
aHaJIBHUHN OTBIp.

Puc. 37.30BHimHs GymoBa cymaka:
1 - oko; 2 — Hi3aps; 3 — poT; 4 — CIKHHI [UIABLI; XBOCTOBUIA IUTaBelb; 5 — OidHa JiHis; 6 —
3s0pOBa KpHIIKa; 7 — YepEBHMUI TUIaBeLb; 8§ — IPYAHUI IUIaBelb; 9 — aHAIbHUN M1aBelb; 10 —
aHaJIbHU OTBIp.

3agoanna 2. O3HAMOMHUTUCH 1| BUBUYMTH BHYTPIIIHIO OYAOBY
piukoBOTO OKyHs (prc.38) Ta pO3TISIHYTH OpraHu: TPABHOI CUCTEMHU
(poToBHii OTBIp, CTPABOXi/, KUIIKIBHUK, MEYiHKY, dKOBUHUH MiXyDp);
KPOBOHOCHOI cHCTeMHu (cepIle,); OuXanbHOI cucteMu (350pa);
BUUTBHOI CHCTEMH (HUPKH) TUIABATBHUNA MiXyp.

3apucyBaTd pO3MIlLLlEHHs BHYTpiluHiX opraHiB. Ha pucynky
MMO3HAYUTH 350pa, BiJJILIN TPAaBHOI, KPOBOHOCHOI, BUILIILHOI CUCTEM,
SIEYHUK.

Puc. 38. BryTpimss OynoBa piukoBoro okyHs: 1 — 310pa; 2 — cTpaBoXij; 3 — HUpKa,;
4 — maBanbHUI MiXyp; 5 — CEUOBHI MiXyp; 6 — sl€4HHK; 7 — ceplie; 8 — neviHka;9 — )KOBYHUI
Mixyp; 10 — KuIKiBHUK; 11— ciini BUPOCTH KUIIKIBHUKY; 12 — cene3iHka;

3aedanna 3. Po3risaHyTy BHYTPIWIHIO OyJOBY a0H 03€pHOI
(puc.39). PosrisiHyTH OopraHu: TpPaBHOI CHCTeMHU (POTOBHI OTBID,
CTpPaBOXiJl, IIUTYHOK, KWIIKIBHUK, MiANUTYHKOBY 3aJI03y, MEUiHKY,
CeJIe3IHKy, JBaHAALMTUIATY Ta NpPAMY KHUIIKY); KPOBOHOCHOI
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CUCTEMHU (ceplie, apTepiro); TUXAIbHOI CHCTEMH (JIeTeH1); BUIIILHOT
cuctemMu (HHPKH, CEUOBINl, CEUOBHH MiXyp), CTaTeBOi CHCTEMH
(s1iLIenpoBi, S€YHUK), KIIOAKY.

3apucyBaTu PO3MILICHHS! BHYTpIlIHIX opraHiB. Ha pucyHky
ITO3HAYUTH JIETEHi, ceplle, apTepifo, HUPKH, CEYOBIN, CCUYOBHI
MIXYp, SALIENIPOBi], S€THHK, KIIOAKY.

Puc.39. Bryrpimmns Oynosa xabu: 1 — cepue; 2 — nerens; 3 — nedinka; 4 — miAIUTyHKOBa
3aJ103a; 5 — NITYHOK; 6 — IBaHAIIATHUIIANA KUIIKA; 7 — HUPKA; 8 — KUILIKIBHUK; 9 — cene3iHKa;
10 — ceuoBin; 11 — npsima kumka; 12 — ceqoBuit Mixyp; 13 — *OBUHHI MiXyp;

14 — sitnenposiz; 15 — seunnk; 16 — aprepist; 17 — kinoaka.

3aedanna 4. Po3rnsHyTH 30BHIIIHIO OyA0BY SIUIPKU NMPYAKOT
(puc.40). 3apucyBaT 30BHIIIHINA BUIIAL SLIIPKH, TO3HAYUBILN Ha
PUCYHKY BIiAJIM Tija, KiHIIBKK 3 KIITAMH, POT, Hi3api, oui 3
MOBIKaMH.

Puc. 40. 3oBuimHs Oynosa suipku: 1 — royosa; 2 — mmst; 3 — Tyny0; 4 — XBicT;
5 — mapHi KiHIIBKH; 6 — CITyXOBHiA OTBip; 7 — 0K0; 8 — poT; 9 — Hi3xpi.
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3aséoanna 5. Po3rissHyTH 30BHINIHIO OyIOBY roily0a CH30TO
(puc.41). 3apucyBaTé 30BHINIHINA BUTISA NTaxa, MO3HAYMBIIM Ha
PUCYHKY BIiAIinM Tija, KiHIIBKK 3 KIITAMH, POT, Hi3Api, oui 3
MOBiKaMH.

Puc.41.30BHimHs Oynosa

3agoannsa 6. PosrnsHyTH i BUBYHTH 30BHIIIHIO OYZ0OBY 3aMIls
(puc.42). 3apucyBaTu 3arajJibHUM BUIJSIL TBApHHHM, MMO3HAYUTU HA
PUCYHKY BIJUIUIM Tija, KiHIIBKH, XBICT, PO3MIIIICHHS OPTaHIiB YyTTs
(oui, Hi3Api , BiOpHUCH).

BTl =
5

®
3

Puc. 42. 3oBHiuHs Oy10Ba ccaBLiB:
1 — st 2 — ronoBa; 3 — Tyny0; 4 — XBiCT; S5 — MapHi KiHIIBKH.
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3asoanna 7. Po3rnsHyTH 1 3apHCyBaTH PI3HOMaHITHICTH (hopM
TijJla CCaBIIiB BiIMTOBIAHO M0 iX yMOB XKUTTS (puc. 43).

Puc. 43. PizHOMaHITHICTB (pOPM TiNa ccaBIiB (BiAMOBIHO 10 YMOB XKHUTTS):
1 — xpiT; 2 — oneHb; 3 — BOBK; 4 — MaBNa; 5 — TYNIIKaHYMK; 6 — KaykaH; nenbdiH;
8 — TroJIeHb.
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Bucnoeok (IlotpibHo chopMyITFOBATH CAMOCTIIHO TICIIS TIPOBEICHHS
BCIX HEOOXITHHX JIiH1 1 3aBIaHb J1a00PaTOPHOI pOOOTH)

Ilumannua ona camoKoHmpoio

1. ki xapakTepHi pUCH IIPUTaMaHHi KICTKOBUM prbam?

2. Slka 30BHINIHS i BHYTPINIHS OYOBH KiCTKOBUX pUO?

3. Slkuii crioci6 3aruTiTHEHHS 1 THIT PO3BUTKY BIIACTUBI
OUIBIIOCTI KICTKOBUX pUO?

4. Slxi cmocobu OymoBH 3yMOBIIEHI HA3eMHHUM CIIOCOO0OM
KUTTS?

5. Slka BHyTpilIHs OyZ0Ba Y 3¢MHOBOAHUX?

6. Ska OymoBa NOKPUBIB 3eMHOBOTHUX ?

7. 30BHIMIHS 1 BHYTpIlIHS OyI0Ba SIIIIPKH.

8. Ski oTpyiiHi BUIM TUTa3yHIB BaM Bigomi?

9. Sky ponb BiirparoTh IJIa3yHH B IPUPOI Ta KUTTI JIIOJUHN?

10. 3oBHimmHs OymoBa nTaxa.

11. SIxi ocoOaMBOCTI TpaBHOI Ta BUALUTFHOI CUCTEM IITaXiB
OB’ sI3aHi 31 37AaTHICTIO 1X JI0 OJILOTY?

12. 3a asxuMH 03HAKAMH CCaBIIi BiJIPI3HAIOTHCS Bij
MIPEICTaBHUKIB IHIIMX KJIaCiB HA3€MHUX XPEOSTHUX TBApUH?

13. SIki BiAMIHHOCTI B OYyJIOBi CKeJieTa CCaBIIiB 1 MIa3yHiB?
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2. Kosanbuyk I'.B. 3oosoris 3 ocHoBamu ekomnorii. — Cymu:
BT/ ,,YHiBepcurercbka kuura”, 2003. — C.88 — 93.

3. Xanopu E., Benep P. O0mas 300morus. — M.Mup, 1989. —
C. 65-84.

4. Iepbax TI'.M., Iapuuxosa /.., Bepsec O.I. 3oomoris
xpebetnux. Ku.3. — K.: JIubigs, 1997. — C. 88 —113.

77



JIABOPATOPHA POBOTA Ne 14
Peduiexcu cnuHHOTO MO3KY Ta iX pelenTUBHI M0JIs1

Mema pob6omu. HaBunTtHCs TOTYBaTh CIHHHOMO3KOBUH
mperapar >kabu 1 JOCHIIUTH Ha HbOMY pedieKCH CIUHHOTO MO3KY.
[Insx0oM BHKIIOUCHHS OKPEMHX JIAHOK peIIeKTOPHOI AyrH HepeKo-
HaTHCS B TOMY, LIO AJs 3AiHCHEHHS peduiekcy HeoOXimHa IUTCTh y
BCiX ii 4acTHH.

Mamepianu i o6nraonanns. Habip I1HCTpyMEHTIB 1
npenapyBaHHs, MITATUB 3 YKPIJICHAM y HbOMY TadkoMm, 0,5%-Huii
po3unH cipuanoi kucnotu /H,SO,/, hinbTpyBanbHuii narmip, CKIsSHKA
3 BOJIOI0, Jka0a.

Teopemuuni gioomocmi

OcHOBHOIO  (OPMOIO  JIISUTBHOCTI  IEHTPaJIbHOI HEPBOBOI
cucremu € pedunexc. Pedrmexc - me BignmoBimp opraHizMy Ha
MOZIPa3sHEeHHS PELENTOPIB 3 YIaCTIO EHTPAIBEHOI HEPBOBOI CHCTEMH.
LentpansHa HEpBOBa CHCTEMA CKIIAIAETHCS 3 TOJOBHOTO i CTUHHOTO
MO03Ky. CHIMHHUN MO30K BHUKOHYE TPOBITHUKOBY 1 pediexkTopHy
¢dyskii. YUepes HpOro adepeHTHI IMITyIbCH IO MPOBIIHUX MUIAXaX
IyTh IO PI3HUX BIJUIUIIB TOJIOBHOTO MO3KY, a 3 BHIIUX BIJUIUIIB
HEPBOBOI CUCTEMU e(pepeHTHI IMITyJIbCH MPOBOJSATHCS O CIIHHHOTO
MO3KY, 30y/IKyrour a00 TallbMYIOUX BCTaBHI 4M pyXxoBi HelpoHu. Lle
CYIIPOBOJIKYETHCSI 3MIHOIO B JIISUTBHOCTI CKENETHOI MYCKYNaTypH i
BHYTpiHIX opraniB. CHUHHWNA MO30K iHHEPBYE BCIO CKEJETHY
MYyCKyJaTypy, KpiM M’s3iB TOJIOBH, 1 Oepe ydacTh y 3IiliCHEHHI
CKIaJHUX PyXiB. Y CIOMHHOMY MO3Ky pe(IeKTOpHI KilbLs
CKEJIETHHX M’SI31B B3a€MO3B’s13aHi 3 pepIEeKTOPHUMH KiJbISIMU BHY-
TpimHiX opraHiB. OTke, y CHUHHOMY MO3KY 3HaXOISIThCSI HEHPOHH,
30y/KeHHS SKUX TPUBOJUTH JO BHHUKHEHHS COMAaTHYHHX 1
BEreTaTUBHUX pedIIeKciB.

3a jonoMororo pedIeKTOpHUX peakiliii TBApPHHHUIA OpraHi3m
30AaTHAN LIBHJIKO 1 TOYHO pearyBaTd Ha 3MIHH B 30BHIIIHBOMY
cepeoBHUIL 1 3AIHCHIOBAaTH KOHTPOJb 3a POOOTOI0 BHYTPIIIHIX
oprafiB. 3a mNpUHIMIIOM pedieKCy MpalioTh YCi  BiIAUIN
LEeHTpalbHOI HepBoBoi cuctemu. lloapasHukM, 30BHIHI 1
BHYTpILIHI, [JilOTb Ha pEUenTopH, B SKUX BigOyBaeTbCA
TpaHcopMalliss eHeprii Tojpa3HHUKa B HEPBOBUI Tpolec —
30ypkeHHs. [To OIeHTpoBHX NUIsIXaX 30Y/PKEHHSI MTOITUPIOETHCS JI0
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HEpPBOBUX LIEHTPIB, B AKX 10 BIALECHTPOBHX BOJOKHAX HAIXOJHUTh
1o pobounx oprasiB /edexTopiB/ i 3ymMoBmIOE iX peakmiro. [1max, mo
SIKOMY TOLIMPIOETHCS 30YMKEHHs MiA Yac 3AiMcHeHHs pedekcy,
HA3UBAETHCS PEQPISKTOPHOIO TYTOIO.

Pedrnexropna myra ckmagaerbcs 3 TakMX dYacTHH: | —
penenropa; 2 — adepeHTHOro, UYTIIMBOTO HEHpPOHA, TiIO SKOTO
MICTHTBCS B CIIMHAJILHOMY TaHIJIii; 3 — BCTaBHOTO, 200 MPOMiXKHOTO
HelpoHa (IHTepHEeUPOHa), SKUH PO3TAIIOBAHUNA B CIIMHHOMY MO3KY, 1
HOTO BIIPOCTKM HE BUXOMATh 33 MEXI COUHHOTO MO3KY; 4 —
eepeHTHOT0, PYXOBOTO HEeHpoHa (MOTOHEWpOHA), IO MICTHTHCS B
MEepeaHiX porax CIUHHOTO MO3KY, & e€()epeHTHE BOJIOKHO 3aKiHYy-
€ThCS B CKEIIETHUX M s33aX; 5 — poOouoro oprana, abo edekropa
(M’s13).

HatinpocTima pediexropHa ayra MoXxe BKIIFOYATH JIUIIE OJUH
cuHaric, To0To 30y/KeHHS B IEHTPI MepeaaeThCcsi Oe3rmocepeHbo 3
adepeHTHoro Ha edepeHTHHil HelipoH. Taka pednexTopHa myra
HA3UBAETHCS MOHOCHHANTUYHOW. [lpore OiNblIicTIO BHIAJAKIB
30ymKeHHs 3 adepeHTHOTO HeWpoHa MepemacTbcs Ha OOuH abo
JeKiTbKa iHTepHEHpPOHIB, a 3 HUX HA MOTOHEWPOH, TOOTO HEPBOBI
IMIYJbCH  TIPOXOJATH dYepe3 0Oarato CHHONTHYHHX  YTBOPIB.
BingnosigHo TaKi peduiexkTopHi IyTH HA3UBAIOTHCSA
MOJIICHHANITHYHUMH. BIlijioMy B peJIeKTOpHUX peakiisx opraHizmy
0epyTb yuactb y Bei Biagim JJHC.

st 3pilicHeHHs1 Oyib-sIKUX peduiekciB HeoOXi/IHA IUTICTh YCiX
9acTHH Pe(IIEKTOPHOI AyTH. SIKII0 X04 o/1Ha 3 JJaHOK pediaekTopHOl
nyru (penenrtop, adepeHTHe un eepeHTHE BOJIOKHO a00 HEPBOBHIA
LEHTpP) He (PYHKIIOHYE, TO pedieKTOpHA BiIIOBIIb HE BUHHUKAE.

CyKynHICTh ~ pelenTopiB, TOJpPAa3HEHHS SKUX CIOHYyKae
neBHUI pediekc, Ha3MBaeTbCs pELENTHBHUM moieM. PerenTuBHI
MOJISl TIPOCTOPOBO MEPEKPHBAIOTh OJ{HE OJMHOTO. JIs mospa3HeHHs
PELEeNTHBHUX TOJIB MPH JOCIKEHHI pedieKciB CIIMHHOTO MO3KY
KOPHCTYIOTBCS MeXaHIYHUMH, XiMIYHUMHA Ta THIIMMHA
MOJIpa3HUKaAMH.

Xio pooomu

Hus  nmocmimpkeHHs (QYHKIIA CIMHHOTO MO3KY TOTYIOTh
CIIMHHOMO3KOBHH Ipenapar xabu, abo cnuHajIbHy xaly. Y xalu Ha
JOp3aJIBHIN CTOPOHI, HA MEXI MIXK YepernoM i TyayOooM, Ha/Ipi3aroTh
HIKipy, 3HaXOJATh TOPOKHM Yepemna i IiJi HAMH pOOJISATH Hapi3
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MDKXpeOreBux 3B s130K. CKaabIeeM Iepepi3aloTh CHIUHHUN MO30K
i MOBracTUM. B OTBip BBOAATH TONKY 1 PyWHYIOTH TOJOBHHH
Mo030K. CrnmHanpHy >ka0y MOXHAa TIPUTOTYBaTH 1 TNPOCTIIIUM
Croco0OM: yBeCTH OAHY OpaHIy HOXHIb Yy POTOBHH OTBIip i
BiJIpi3aTH BepxHIO mienermy npudauzHo Ha 0,5 cM HmKYe odei .
CriocTepexeHHs Ha CIIMHAIBHIN jka0i He0OX1THO MMPOBOJANTH Yepes 5
— 10 xB. miciast BiIOKpEMJICHHSI TOJIOBHOTO MO3KY. Lle mosicHroeThCst
TUM, 1IN0 THepepi3aHHs] CHOMHHOTO MO3KYy CYIPOBOKYETHCS
CIIMHAJIBHUM IIIOKOM  TIPUTHIYCHHS pedIeKTOPHOI IisSIIBHOCTI
LIEHTPIB CIIMHHOTO MO3KYy, SKi MICTATbCS HWXKYE Mepepisy.
TpuBaicTh CIMHATIBHOTO IIOKY y Pi3HUX TBapvH pi3HA 1 3aJCKUThH
BiJl CTYIEHS PO3BUTKY LIEHTPaIbHOI HEpBOBOi cuctemu. HaitOinmbim
BUPaXKEHI SBUIIA IIOKY Y JIFOJIMHH 1 MaBMH. [[pUUUHOIO CIMHAIBKOTO
IIOKYy € MPUITMHEHHS aKTUBYIOYHMX IMITYJBCIB 3 BHINMX BiAJIiTiB
HHC. Ha cnmaanpHi jxabi MOXKHA TOCIITUTH TaKi pyXoBi pediaexcu
SIK peIeKc 3rMHaHHS, PO3THHAHHS, pedIieKc TOTHPAHHS Ta 1HIII.

3agoannsa 1. BUrotoBUTH CIMHHOMO3KOBUI Ipenapar >kadu i
VKpINUTH HOro 3a HIDKHIO IINENelly Ha radky ImTaTthBa. Yepes
JEKiTbKa XBUJIMH JOCTIIUTHU TaKi pedieKcH:

A. 3axucHuil peduiekc 3ruHaHHA. HaHecT Ha TWIBHY
MOBEPXHEI0 CTOMH a00 TOMIIKM MeXaHiuHe MMO/IPa3HEeHHS, 3aTUCHY TH
MiHIETOM K XiMiUuHE MOApa3sHEHHS KJIANTHK Harepy, 3MOYEHHUH B
0,5 % po3uuHi cipyaHOl KUCJIOTH. Y BIJMOBI/Ib HA IO MOAPA3HUKA
JIarKa 3TUHAETHCS 1 MPUTATYETHCS JI0 TYIyoa.

b. Peduexc posrunanss. Ha BeHTpanbHy MOBEpXHEIO CTOIH
3aJHBOT JIALIKM 3JIeTKa HAaTHUCHYTU HiHuIeToM. BuHukae pediekc
posruHanHs. [Ipu cnabkoMy MexaHIYHOMY MOJpPa3HEHHI MiIOIIBU
PO3THUHAIOTHCS  JIMIE TMaJNbI[i CTOMH, TPH CHIBHIIIOMY —
PO3THHAETHCS BCA KiHITIBKA.

B. 3axuchHuii peduexc notupanss. Kiantuk QinsTpyBanbHOTo
nanepy HamouuTH B 0,5 % po3umHi cipuaHOi KHCIOTH 1 MPHIIIHTH
Ha JOp3ajibHY IOBEPXHEIO ONimkye A0 MpaBoi 4M JiBOi 3aaHBOL
kiHmiBku. JKaba 37iificHIOE KOODAMHOBaHI pPyXd KiHIIIBKOO,
CHpsIMOBaHI Ha YCYHEHHsI Iojapa3HuKa. llepexoHaiTech, IO Taki
cami peduIeKTOPHI pyXH BHHUKAIOTh y TBapMHU IPU NOJPa3HEHHI
WKipW pi3HUX [JUIAHOK dvepeBus 1 couHW. Ilicns  KOXKHOTO
MOJIpa3HEHHsI 3MUTH 3 MOBEPXHI IIKIPH CIpYaHy KHCIOTY, 3aHYPUTH
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TBapHHY B CKJISIHKY 3 BOJIOI0. MiXK KOXKHHM TMOJPa3sHEHHIM POOUTH
iHTepBai 2 — 3 XB.

I. OOHimManpHUI  pedIiekc. Hns cmocTtepekeHHs
OOHIMANBHOTO peduiekCcy MiJOMParTh caMIlsid JXKabu 1 TOTYIOTh
CIIMHAIRHUN TIpenapar. TopKaroThCA MIHIIETOM a0 CKIITHOIO
MaTAYKOI0 JI0 WIKIpH TpyAed MK MepeAHiMH KiHIiBKaMH. Y
BIJIMOBiIb HAa TakKe MOJPAa3HCHHS TBapHUHA PE(IICKTOPHO 3aXOILIIOE
peaMeT 00oMa KiHITIBKaMH.

3as0anna 2. 3aHypuTH TANBIll 33HBOI KiHI[IBKH B CKIISTHKY 3
0,5 %-uuM po3unHOM cipuaHoi KUCHOTH (puc. 44) . Binmutu Kuc-
JIOTY 3 TIOBEPXHI WIKIpY MUISXOM KiJbKapa3oBOTO OIyCKaHHS
CTIMHANBHOI a0H B CKJISIHKY 3 BOjor0. OJHOYACHO CIIJKYyBaTH 3a
TUM, 1100 BOJIa HE MOTpPANUia B CHUHHOMO3KOBHI KaHAI,

Puc.44. CrocTepexxeHHs 3a CTHHHOMO3KOBHMH pedieKcaMy y xabu

3asoanna 3. Ha mikipy TrOMIJKM HH)KYE KOJIHHOTO Cyrioda
CIHMHAIBHOTO Tpenapary aOu TOKJIAacTH KJIANTHK [amepy,
smoueHud B 0,5% -Homy po3umHi H,SO, VY BiamoBigp Ha Take
MoJIpa3HEeHHsI BUHUKAE pedieke 3THHaAHHS.

3agoannsa 4. 'ocTpuMy HOXHUISIMU 3pOOMTH KOJIOBHH PO3pi3
HIKIpW HIKYE KOJIHHOTO Cyrio0a i 3HATH IIKipy 3 rominkd. Ha
OTOJIEHUI M’sI3 MOKJIACTH KJIANTHK Mamnepy, 3MoueHuil B 0,5% -Homy
po3uuni H,SO,. Pednekc He BuHMKae. lle Tomy, mo y xabu
peLenTopH, SKi CIPUHMAIOTh XiMiuHE MOIpa3HEeHHs, PO3TAalIOBaHi B
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mKipi. SIKmo HaHecTH XiMidyHEe MOJpPa3HEeHHS Ha HIKIPY JIAMKHA BHUIIE
a00 HIDKYE OTOJICHOTO M’s3a, TTOYMHAETHCSA PEIICKTOPHA peaKIIis.
Lle cBiguuTh mpo Te, MmO JUIS 3MiACHEHHS peduiekcy HeoOXimHa
HasBHICTh BiJITIOBITHUX PELENTOPIB.

3aeoannsn 5. Ha Tiit ke KiHIIBII 3pOOUTH MTO3MOBXKHIN po3pi3
IIKIpH Ha CTETHi, PO3CYHYTH HAIiBIEPETHHYACTHH 1 IBOTOJIOBHMA
M’s134, 3HAWTH CITHUYHWUN HEPB 1 BIIMIIMTH HOTO Bil CYCiTHIX
TKaHWH CKISHUM TraukoM. Illo6 3 HepBom Oyno 3pydHO
MaHIyJTIOBaTH, MiABECTH IiJl HHOTO HUTKY 1 OMyCTHTH ii B3IIOBXK
KIHLIBKA (HUTKY HE 3B’S3yBaTH). 3aHypUTH KIiHLIBKY >kabu B
ckistHKY 3 0,5%-HUM pO3YMHOM Cip4aHOi KHCIOTH 1 OJAEpKaTH
pedexc 3ruHaHHS.

Bucnosoxk (ITotpiOHO chHOpMyIIHOBATH CAMOCTIHHO TTCIIS TIPOBSICHHS
BCIX HEOOXITHMX Aii 1 3aBIaHb J1a00paTopHOi poOOTH)

Ilumanna ona camoKoHmpoaIo:

1. fxi € MeToaW MAOCHIKEHHS MiSUTbHOCTI IIEHTPaTbHOL
HEpBOBOI cUCTEMU?

2. o Take peduexc?

3. 1o Ha3WBa€eTHCS pEHENTHBHAM TOJIEM pedieKcy?

4. Ha3BaTtu ocHOBHI pe(ieKcH CIIMHHOTO MO3KY?

5. Ha3BiTb cKi1aj0Bi YaCTHHU pedIIeKTOPHOT TyrHu?

6. Sxi pgokasu Bu Moxxere HaBeCcTH, IO IS 3MIMCHEHHSA
pediekcy HeoOXximHa ¢i3ionoriyHa IUICTh Yy BCIX  JIAHOK
pediekTopHOI ayru?

Jdimepamypa

1. Anekcee O.1., IlIumonko I.T. Anaromis moauau: Hasu.
nocioHuk. — [{porooud: Koo, 2003. — 260c.

2. T'atina C.I1. Anatomis i (i3i0J0risl JIOAUHU. — 2-€ BHJI.
Hon. Bunp. — K.: Buma mkona, 1980. — 216 c.

3. Komsgenko I'.l. amaromis mogunu: Iligpyunwmk. - K.:
JIu6ine, 2001. — 384c.

4. Oukypenko O.M., ®enoror O.B. Anaromis moauan: Hapu.
NnociOHMK. — 2-re BuA. nepepoO. 1 gom. — K.: Buma mxkona, 1992. —
334c.

5. CeupugnoB O.l.Anatomis monunu: [linpyunuk/ 3a pen. LI
Bobpuka. — K.: Buma mxona, 2001. — 399 c.
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JABOPATOPHA POBOTA Nel5
JocaixxeHHsI BIACTHBOCTE KoBYi

Mema pobomu. JlocniguTy BIUIUB JKOBYI Ha €MYyJIbI'YBaHHS 1
(dbimpTparito xupiB. [IpopodbuTH sSKicHI peakiii Ha )KOBYHI KUCIOTH 1
MIrMEeHTH.

Mamepianu i oonaonanns. ltatu i3 npobipkamu, JIHKH,
xoB4, oxis, 10 % po3umH caxapo3u, KOHIIEHTpOBaHa Cip4aHa
KHCIIOTa, CYMIIl a30THOI 1 a30THCTOi KHWCIOT, CipYaHW{ IIBIT,
¢binpTpyBanbHIN Namip.

Teopemuuni gioomocmi

Y 12-tm mamy KWOIKY, KpiM TaHKPEATHYHOTO COKY,
HaJIXOJHB JKOBUY, SIKa BUPOOJIAETHCS KIITUHAMU nedinku. [Iporec
YTBOPECHHS KOBY1 BiOyBa€eThcsi OesnepepBHO. [Jo ckiamy xoBui
BXOJASTh XOBYHI KHCJIOTH, IO CHHTE3yIOTbCS B HEYiHLI 3
XOJIECTepHUHY, )KOBYHI MITMEHTH, 110 BHHUKAIOTH Y pe3yibTarTi
po3naay remorio0iHy Ta iH. JKOBYHI KHUCIIOTH 3’€IHYIOTHCS 3
aMIHOKHCJIOTaMH TJIIKOKOJIOM a00 TaypHHOM.

JKoBuHI KHCIOTH, 3HIKYIOUN TTOBEPXHEBUN HATST, CIIPUAIOThH
YTBOPEHHIO  CTIHKWUX JKHPOBHX E€MYJbCiH, 10 CTBOPIOE
CIPUATINBI YMOBH IS Jii JIiNa3u, )KOBYHI KUCJIOTH aKTUBYIOTh
MaHKpeaTUyHy Jima3zy, i pa3oM 3 THM MiACWIITE i
MPOTEONITHYHUX 1 aMiJIONITHYHUX (epMeHTiB. Benuke 3HaueHHs
MaloTh COJIi JKOBYHHUX KHCIOT y TPOIECi BCMOKTYBaHHS KHPIB,
YHACHiZJOK YTBOPEHHS 3 >KUPHUMH KHCJIOTAaMH PO3YMHHUX KOMII-
nekciB. KpiM Toro, xoB4 HeHTpamizye KHCIYy pEaKIito
Xap4yoBOi MacH, W0 HAgXOJAWTh 3 IIJIYHKA, MOCHITIOE
MEPUCTANBTAKY KHINKIBHUKA, cHpuse aacopOuii Ha criHmi
KUIIKiBHUKA (EPMEHTIB, AKi OEpyTh yd4acTh y MPHUCTIHKOBOMY
TpaBJIEHHI.

Xio pooomu

3ae0anna 1. BruB XOBYI Ha TIOBEPXHEBUH HATAT BOJIM.
Hamutu B ogny npobipky 4 — 5 Ma BoAu, a B APYyTry — TakKy X
caMy KUIBKICTh poO3BeaeHOi koB4i. B o00uaBi mnpobOipku
HACUIIAaTH HEBEJIHMKY KUIbKicTh (HAa KIHYMKY CKaJbIless)
MOPOIIKY cipku. Y mpoOipii 3 BOJOK cipka Oyae miaBaTH Ha
MOBEPXHi, a B MPoOIpIIi 3 )KOBYIO MOPOLIOK OMYCKAETHCS HA JTHO.
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3aeoanns 2. Brums >xoBYi Ha (QIIBTpAIiio XUPIB. Y ABI JTHKH
BKJIACTH (IIBTPU 1 3MOYUTH OAWH i3 HUX BOJOKO, a JIPYyTUH —
XKOBYI0. BcTaBuTn 00MABI NiMiKK B MPOOIPKHU 1 HATUTH B KOXKHY
Nifiky mo aAekinapka MiminmiTpiB oxii. YUepes ¢inbTp, 3MoUeHUN
BOJOIO, )XHp Maike He MPOXOAUTH, a depe3 (UIbTp, 3MOUYCHHUI
KOBYIO — (PimBTPy€ETHCS.

3aeoanna 3. BruuB 5k0BUi Ha eMyJIbIyBaHHs kupy. Jo 5 mn

koBui momatu 0,5Mm omii i 300BTaTH. YTBOPIOETHCS TPHUBKA
eMmynbcisg. s TOpiBHSHHS TapalelbHO TpopoduTH CrIpoldy
3MilIyBaHHs 0J1ii 3 BOJOIO.

3agéoanna 4. Peaxuis Ha >KOBYHI KHCIOTH. Y MpOOipKy 3
XKOBYIO JoJaTu Jekiidbka Kpamenb 10%-Horo pos3umHy caxaposu
(TpocTsHOTO LyKpYy) Ta HEpo3BeleHol cipuaHoi kuciotu. Kucmoty
00Epe)KHO JIONMUBATH MO CTiHII npoOipku, o0 3amobirtu
MeperpiBaHHi0, HEOOXITHO 3MINIyBaTH PIIWHY TICISA JTOJaBaHHS
KOXHOI Kparuti cipgaHoi KUCIIOTHA 1 OXOIIOKYBaTH MPOOIpKy BOIOIO
MiJ KpaHOM. YTBOPIOETbCS — BHIITHEBOUEpBOHE 3abapeieHHs. [Ipu
HAasBHOCTI KOHIIGHTPOBAHOI Cip4aHOI KHUCIOTH 1 (PYKTO3H, IO
BXOJUTH JIO CKJIAAy Caxapo3H, YTBOPIOETHCS CIOTyKa OKCHMETHII-
bypdypois, SKuUil 3 JKOBYHMMH KHCJIOTAaMHM Ja€ XapaKTepHe
BUIITHEBOUYEPBOHE 3a0apBiieHHs (peakilis [lerrenkodepa).

3agoanna 5. Peakuis Ha >XOBUHI mirMeHTH. Y npoOipKy
HQJIUTH TPOXHM a30THOI, a MOTIM a30THUCTOI KHCIOTH. OOEeperHO
HaIlapyBaTH Ha TOBEPXHIO KHCIOTH TaKy X KUIBKICTh pO3BENEHOT
koBui. Ha MexXi CTHKYy YTBOPIOIOTBCS TPOAYKTH OKHCIICHHS
OiipyOiHy 1 3’SIBIISIIOTBCS 3a0apBIeH] KUTbI: 3Bepxy 3eieHe (Oimi
BepIuH), cuHe (OumimiaHiH), ¢ioneroBoyepBoHe (Oimi QykcuH) i
YKOBTE (XOJIETETH).

Bucnoeox (I1otpiOHO chopMyITHOBATH CAMOCTIHHO ITiCIISI POBE/ICHHS
BCIX HEOOXITHUX [1iHi 1 3aB/IaHb JJAOOPATOPHOI pOOOTH)

Humannsa 0na camoKoHmponio.
1. SIxuii cxiazg xKoB4Yi?
2. SIke 3HAUEHHS Ma€ KOBY y NPOIIECi TpaBJIeHHs?
3. 3 4oro yTBOPIOIOTHCS JKOBYHI ITMEHTH?
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Jimepamypa

1. Anekcee O.1., Illumonko I.T. Anaromia moauau: Hasua.
nocionuk. — Jlporoouy: Komo, 2003. — 260c.

2. T'arina C.I1. AnatoMis i ¢i3iojnoris JOAMHUA. — 2-€ BHII.
Jom. Bump. — K.: Buma mkomna, 1980. — 216 c.

3. Komsmenko I'.l. Amaromis moguan: Ilimpyusmk. — K.
JIn6ine, 2001. — 384c.

4. Oukypenko O.M., ®emoros O.B. Anaromis moguan: Hapu.
MoCiOHUK. — 2-re Bua. nepepoO. i gom. — K.: Buma mkoma, 1992, —
334c.

5. CeupugnoB O.l.Anatomis monunu: [linpyunuk/ 3a pen. LI
Bobpuka. — K.: Buma mxomna, 2001. — 399 c.
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JIABOPATOPHA POBOTA Ne 16
BumiproBaHHSI BeJIMYMHU KPOB’SIHOT'O THCKY Y
JIIOAUHHA

Mema poéomu. O3HaAHOMUTHCH 3 METOJUKOIO BHMIPIOBaHHS
KpOB’STHOTO THCKY. HaBunmTHCA poO3paxoByBaTh CHCTOJIYHUM 1
XBWJIMHHUN  00’€M  KpOBi, MJOCHIAWTH  BIUIMB  (Ppi3UIHOTO
HAaBAaHT@)XEHHS Ha BEJIMYMHY apTepialbHOIO KPOB SHOTO THCKY,
4acTOTY MyJbCY, CACTOJNIYHUHN 1 XBUJIMHHUHN 00’ €M KPOBI JIIOJUHN

Mamepianu i oonaonanns. ChirMmoMaHoMeTp, CEKyHIOMIP.

Teopemuuni gioomocmi

BumiproBaHHS KpOB’SIHOTO THCKY IPOBOAATH MPSIMUM 1
HerpsiMuM  criocobamu.  OcTaHHiM CcrmoOci0 BUKOPUCTOBYIOTH TIPH
BHAMIPIOBaHHI KPOB’STHOTO THCKY y JioauHU. [IpuitHATO BEMiproBaTu
JIBl BEIMYMHHU: MAaKCHUMAJILHHM, a00 CHCTOIYHUNA, THUCK, 1[0 BUHHKAE
M yac miacToiid. Pi3HUIE MK CHCTOJIYHUM 1 A1aCTOJIYHUM THCKOM
Ha3MBAETHCSl  IMYJbCOBMM  THCKOM. Y  3I0pPOBOi  JIFOIWHU
MakcUManbHHN THCK mopiBHIOE 110 — 120, a miHiMUTEHWA 70 — 80 MM
pT. cT. IliNBUIIIEHHS TUCKY HA3UBAIOTh TIlIEPTOHIEIO, & TIOHMKCHHS —
rinoToHi€r0. ICHYIOTh ABa pI3HOBHOM  HENPSMOTO BHMIPIOBaHHS
KPOB’SIHOTO THCKY: NAJIbIIATOPHUI, OCHOBAaHMN Ha 3HIKEHHI 1 MOSIBI
MyJIbCY Ha OJIHIN 3 BENMKUX apTepiil HWK4e HAKIaJAaHHS MaHKeTKU
(metonm PiBa-Pouui), # aycKymsTHBHMWIA, IO TPYHTYEThCS Ha
MPOCITyXOBYBaHHI 1 (hikCyBaHHI MOMEHTIB TIOSBU 1 3HUKHEHHS
3BYKOBHUX €()EKTiB Ha apTepil HIKUYEe HAKIaJAaHHS MaHXETKH (METOJ
Kopotkoga).

[Ipu HOpMmanpHiIN (YHKIIOHANBHIA 3aTHOCTI  CEPIIEBO-
CYIUHHOI CHUCTeMH Mmicisi (hi3MYHOTO HAaBaHTa)KEHHS OJHOYACHO 31

301IBIIEHHSAM YaCTOTH MyJbCy pi3ko i IBUIYEThCS
MakcUMaJbHMH aprepianibHuii THCK. o x A0 MiHIManbHOTO
TUCKY, TO BIiH TPOXW B3HHXKYETHCS, piAlIE — HE 3MIHIOETHCS.

[MynbcoBuit THUCK (PI3HUIA MIX CHCTONIYHMM 1 JiacTOJIYHHM)
301IBIIYETHCA. 3 IUMHU 3MiHAMMU OB’ SI3aHO 301IbIIIEHHS XBUIMHHOTO
00’eMy KpOBI, sike Ipu (i3NUHOMY HaBaHTAKEHHI HACTA€ BHACIIAOK
OPUCKOPEHHS] PUTMY CKOpPOYEHHS cepus 1  30iiblIeHHS
CHCTOJIIYHOTO 00’ €My KpOBi, 0O IMiJIBUIIEHHS MYJIHCOBOI'O THCKY IPH
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MIOMITHOMY 3HW)KEHHI JIaCTOJIYHOTO THCKY CBINYUTH MPO
301IBIIIEHHS CHCTONIIYHOTO 00’ €MY KPOBI.

VY 310pOBOT TPEHOBAHOI JIOAMHU MPUOIU3HO Yepe3 3 XBUIMHU
HOPMAJTi3YIOThCS 111 TOKa3HUKH.

Xio pooomu

Ha oronene miede HakIagaroTh MaHXXETKY, y JIKTHOBIH sSMIIi
3HaXOIATh IJICUOBY apTepilo, Ha SIKY MOTIM CTaBJISATh CTETOCKOM a0
(donenmockorn. HarHiTaroTh y MaH)XeTKy TMOBITPS 10 3HUKHEHHS
mynecy. [lpuknagaiore (oHeHmOoCcKOm A0 MiedoBoi aprepii. 3a
JOTIOMOTOI0 BEHTWJIA MOBUTBHO BiJITyCKAIOTh 3 MaHXETKU MOBITPA,
MPUCITYXAIOYHUCh JIO TOHIB. Y MOMEHT BHHUKHEHHS TIYXOTO TOHY
(Tyn-tym) BiIMI4arOTh TOKa3 MaHOMETpa, IO BiAMOBigae
MaKCHUMallbHOMY CHCTOJIIYHOMY THCKY. IIpu manbpimomy 3HWKEHHi
THUCKY TOBITPS B MaHXXETI TOHH HAapOCTalOTh, a IOTIM pParTOBO
3MEHIIYIOTECS 1 3HHMKAIOTh. Y MOMEHT 3HUKHEHHS TOHIB 3HOBY
BiIMIYaIOTh TIOKAa3 MaHOMETpa, SKHW BIIMOBITa€ MiHIMalIbHOMY
niacToNiyHOMY THCKY. Yac BHMIpIOBaHHS THUCKY 3a METOJIOM
KopoTkoBa He Mae mepeBUIIyBaTH OAHY XBWIMHY. biibin TpuBammii
94ac MOXe IPU3BECTH JI0 TIOPYILIEHHS KPOBOOOITY TUCTaIbHOI YaCTHHH
PYKH.

3anucaTé BENMYMHY CHCTOJIIYHOTO 1 JA1aCTOJNIYHOTO THCKY Ta
MOPIBHATH HOTO 3 HOPMAJIbHHM.

3aedannn 1. BuzHaueHHs (YHKIIOHATHHOI 3JaTHOCTI
CEPIEBO-CYJMHHOT CUCTEMM HAHOUIBIN JOCTYIHUX JJIS JTOCIIIHKEH-
HS TOKA3HUKIB: 3MIH YacTOTH IIyJIbCY, KPOB’SIHOTO THCKY 10 Ta
micas (i3UYHOTO HAaBaHTAKEHHS, ITCHS BH3HAYEHHS OCHOBHHX
MOKa3HUKIB MiAOCTiIHUN BUKOHYE Ha BHOIp OJHOpazoBe (izuyHe
HaBaHTaxeHHs (60 migckokiB, 20 mpucimanp, 40 mnpucigaHm,
TPUXBUIUHHUHN Oir Ha Micri B Temmi 180 KpOKiB 3 XBHIIMHY)

3aeoannsa 2. 3an10BHUTH TAOIUIIIO.

Yac peectpanii AprepianbHuii KpoB’SHUH THCK MM PT CT YacroTa mynscyl|

MAaKCHMAaJbHHH | MiHIMaTbHHI ITyJIbCOBUH yn/xB

Jlo HaBaHTa)KEeHHS

TTicnst naBaHTaXeHHs 1

TTicnst HaBaHTaXEHHS 2

Yepes 1 xB

UYepes 5 xB
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Bucnoeok (IlotpibHO chopMyIEOBaTH CAMOCTIHHO TCIIS TIPOBEICHHS

BCIX HEOOXITHHX JTiHf 1 3aBIaHB JJa00PaTOPHOI pOOOTH)
Humanna 0na camoKoOHmMpPOIIo

1. Ilo Ha3uBaeThCA CHCTOJIYHUM, JiaCTOJIYHHM i
ITyJIbCOBUM THUCKOM?

2. Yomy wmetox KopoTkoBa € HaMOLIBII TOYHUM IS
BUMIpIOBaHHS KPOB’SIHOTO TUCKY?

3. SIxka BemMYMHA CHUCTONIYHOTO 1 JiacTONYHOTO THCKY Y
3I0POBOI JIFOMHH?

4. o Take rinoToHis i TinepToHis?

5. Bij 4oro 3aj1e:KUTh BeIMYMHA CUCTOJIIYHOTO 00’ €MY KPOBi?

6. Sxi MOKAa3HUKH CEpLEBO-CYJUHHOT CUCTEMHU
3a3Hal0Th HAWOLIBIIMX 3MiH i/ Yac (i3MIHOTO HABAHTAXKCHHS?

7. UYepe3s skuii yac Ticas ~ NPUNUHEHHS  POOOTH
B1IHOBJIOIOTHCS
(yHKIIIOHANTBHI ~ TOKa3HWKH  CEPIEBO-CYAMHHOI  CUCTEMH Y
TPEHOBAHO]I JIFOAUHU?
Jlimepamypa

1. Anekcee O.1., IlIumonko I.T. Anaromia moanau: Hasua.
nocioHuk. — [{porooud: Koo, 2003. — 260c.

2. Taitna C.I1. Anaromis 1 (i3ioJIorist JFOAUHU. — 2-€ BUJL. JIOIL.
Bunp. — K.: Buma mkona, 1980. — 216 c.

3. Komsnenko I'.I. Anaromis mogunu: [ligpyunuk. — K.
JIu6inp, 2001. — 384c.
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JJABOPATOPHA POBOTA Ne 17
BusHadeHHs JKUTTEBOI €MHOCTI JiereHb (cripoMeTpis)

Mema poéomu. O3naviomutrcs 3 OyoOBOIO cIipoMmeTpa Ta
METOJMKOI0 BU3HAYCHHS )KUTTEBOI EMHOCTI JIETEHB 1 11 CKIIQJI0BUX

Mamepianu i o6nraonannsa. Croipomerp, MYHAINTYK, Bara,
CITUPT.

Teopemuuna gioomocmi

[lin dWac cnokiffHOTO HAWXaHHA JIOAMHA BHIUXA€ 1 BAMXAE
npu6muzso 500 cm® mositps. Lleil 06°eM HA3MBAECTBCS OUXATLHUM.
SKmo micns CHOKIMHOTO BIMXY 3POOUTH MaKCHMAIbHO TIMOOKUHN
BIMX, TO B JIETeHI BBilJleé MOJAaTKOBE TIOBITPs, O0’€M SKOTO
cTaHOBUTH IpHOIM3HO 2 — 2,5 nm°. Lleii 06°eM MOBITPs HABUBAIOTH
dodamrosum. MakcuMallbHa KUTBKICTh MOBITPS, IO BUAMXYETHCS
MMCHS CIOKIHHOTO BHUAWXY, HA3UBAETBCSA pe3epPeHUM NOGIMPAM 1
CTaHOBUTH MPUOIM3HO 1,5 e,

I'panuLs MakCUMANTBHOTO BAMXY

g _ Jlonatkose

5 ”5 noBitps

R (2,0-2,5 v’

2 = | [lonoxenus 3snyaitioro Bauxy

| It 1 W

g = JMxanene nosit-

2 ps (500 em”)

el 0 O B R T

gE

E & | Tonoxenns 3suvaitiiofo PeaepaHe nositps

% ™| pumnxy (1.5 ')
["panuia MakCHMANLHOTO 3anunikose
BHAHXY nositps (1,5 )

Puc.45. O6’emu NOBITPS, 110 MICTATHCS y JIETEHAX

Y cymi 00’eMH AMXanbHOTO, JOAATKOBOIO 1 PE3epBHOTO
MOBITPSI  CTAHOBJISTH JKUTTEBY €MHICTh JiereHb. JKummegoio
E€MHICMIO Jle2eb HA3WBalOTh MAaKCUMaJbHUKA 00’€M TMOBITPS, IO
MOYKHAa BHIMXHYTH MICJs TTHOOKOro BAMXY. Y CEPEAHbOMY BOHO
craHoBuTh 3500 — 5000 cm® (muB. puc.45.). Ilpu TpenyBammi
JKUTTEBA EMHICTH 301JIbIITY€ETHCS.
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Xio pooomu

KuTTeBy €MHICTB JIeTeHb, 00’ €M IUXANBHOTO, JOMATKOBOTO i
PE3EpBHOrO TOBITPS BHUMIPIOIOTH 32 JIOTMIOMOTOIO  CIIipOMeTpa.
Cnipomemp CKNanaeTbCs 3 JBOX LWIIHIPIB. 30BHINIHIA IWIIHAD
OlLTBIIOTO JiaMeTpa 3aloOBHEHWH BOIOI0 1O MITKH. B HBOTO
3aHYpEeHHUI JOTOPH THOM MEHIIUH IMWIHAD, SKAA 3piBHOBAXKEHUN
noriaBkoM. Yepe3 TyMOBHH WIIaHT BUIMXAIOTh TOBITPS Y
BHYTpIIHIA 1wumiHAp. LWiaiHOp HAmOBHIOETBCA MOBITPSIM 1
MiIHIMAEThCA. 3a mKanow (ikCyloTh pe3ynsrartd. [licias KoxxHOTO
BUMIPIOBaHHS 3 BHYTPIIIHBOTO LWTIHApPA BUIAISIOTH MOBITPS, AJIS
YOro BiJJKPUBAIOTH KOPOK.

3asoannsa 1. 1106 BuMipsATH 00’€M IUXaJbHOTO MOBITPS,
MOTPIOHO CHOKIMHO AMXATH, a IMICJIS OJHOTO 3 BIUXIB MiTHECTH
MYHAIITYK 10 POTa 1 BUAUXHYTH y CIiPOMETP.

3asoanna 2. Jlnsg BU3HAUYEHHA 00’€My PE3EpPBHOIO TOBITPS
TiCHsS CHOKIHOTO BUANXY Yepe3 Hic 3p00iTh MaKCUMAThHUHA BUIUX
4yepes3 poT y CHipoMeTp.

3aeoanna 3. Jlns BUMIpIOBaHHS JOJAaTKOBOTO MOBITPS
BCTaHOBIIIOIOTH BHYTPIIIHIH IIMTIHAP HAa TIEBHIM BUCOTI (HAIPUKIIA],
3000 M) i 3aKpUBAIOTh HOTO KOPKOM. POOISTE HOpMATBHUN BIHX 3
MOBITPS 1 MAKCHMAJILHO MOXIIMBUI BIIUX i3 cripoMerpa. BigHsBim
3aNUIIeHNH y croipoMeTrpi 00’eM TOBITpPS BiJ IMOYaTKOBOTO,
3HAXO0JATh 00’ €M J10JATKOBOI'O TOBITPSI.

3asoanns 4. 11100 BUMIPSTH )KUTTEBY €MHICTH JIET€Hb, TpeOa
3pOOUTH MAaKCUMAIBHUH BIUX I MaKCUMAJIBHO MOXJIMBUI BUIUX Y
cnipomerp. OnepkaHi J1aHi 3aHECITh Y TaOIULO.

IIpizBume 06’eM ToBiTps, cM° | Kurrea emmicTh erens cm® |
00CTeXyBaHOTO | IMXANBHOTO, | JIOXATKOBOTO, | pE3EPBHOTO, | 33 CYMOIO 3a MOKa3aMH
Vi \ Vs Vi + VotVs cripomeTpa

Bucnoeox (I1otpiOHO chopMyITHOBATH CAMOCTIHHO ITiCIISI POBE/ICHHS
BCIX HEOOXITHMX Aii 1 3aB1aHb J1a00paTopHOi poOOTH)
Iumannna ons camokoHmpoio
1. SIx noOynoBaHuii criipoMeTp?
2. o Ha3UBAETHCS JUXATbHUM, pe3epBHUM i
JIOJTATKOBHM TIOBITPSIM?
3.111lo Ha3KMBAETHCS JKUTTEBOK EMHICTIO JIET€HB?
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