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NEPEIMOBA

Bionorist (Big IBOX TpeUpKUX CliB: 6I0C — KHUTTS 1 JIOTOC —
HayKa) — II¢ HayKa IpO 3aKOHM BUHHMKHCHHS W PO3BHUTKY >KHUBOI
npupoar. BoHa BUBYa€ BCi XKUBi iCTOTH, TOYMHAIOYH BiJl HAHWKIUX
1 3aKIHYYIOYH JIFOJUHOIO.

Kusi icToTn HQJI3BUYAHO  PI3HOMAaHITHI. Bonnu
BIIPI3HSIOTHCS OJHA BIiJ OJHOI CHOCOOOM JKHUTTS, >KUBJICHHSM,
po3MipaMu Tijia 1 CKJIAHICTIO OpraHizariii.

Hes3Baxkaroun Ha BENHMKY Pi3HOMaHITHICTb, yCi JKHBI iCTOTH
MalwTh P CHUIBHUX BJIACTHMBOCTEHW 1 WAISATAIOTh 3arajbHUM
010JIOTIYHMM 3aKOHAM.

JlroauHi Tex BJIacTUBI 010JI0TIYHI 3aKOHOMIpHOCTI. JIroau, sK 1
TBapMHM  Ta  POCIWHH, JKUBIATBCSA,  JUXal0Th,  POCTYTh,
PO3MHOXKYIOTBCSA. AJle  pa3oM 3 THM JIIOJWHA JIOKOPIHHO
BiIPI3HAETHCS BT IHITUX JKHBUX 1CTOT.

[IpoTsiroM #ABOX CEMECTpiB CTYACHTH BHBYAIOTH CydacHI
JOCSTHEHHS Pi3HUX OI1OJOTIYHMX IUCIUILIIH: OOTaHIKH, ITUTOJIOTIT,
ricTojiorii, TeHEeTUKHU, 300JI0Tii, aHATOMII JIFOAUHHU Ta €BOJIIOLIIHOIO
BUCHHSL.

Kypc “bionorisa” cknamaerscs i3 17 maboparopHux poOiT, ki
MONIUIEH1 Ha J1Ba MOAYI, 3HAWUTH iX BH 3MOXKETe€ CKOPHCTABIIHCH
“3mictom”. KoxkHa mabopatopra podoTa CKIATAETHCS 13 TEMH, METH,
MarepiaiB Ta oOJagHAHHS, TEOPETHYHUX BiIOMOCTEH, 3aBIaHb,
MIUTaHb JUTSI CAMOCTIHHOTO OMPAIIOBAHHS Ta CITUCKY JITepaTypH.

Meroanuni BkaziBku 3 mucruiuiiag “biomoris” po3poOrieni
JUTSA CTYACHTIB crierianbHocTi “Exomnoris™ 6ionorigHoro (hakymnbTeTy.

ABTOpH CIIOJIBAIOTHCH, IO IIEH MOCIOHUK Oye KOPUCHUM ISt
BHKJIaJadiB Ta CTy/IEHTIB Oionorivamx creniadbHocTet BH3 pizamx
PIBHIB aKpeaWTallii Ta HABYAJIBHUX 3aKJIajiB, YYWUTENiB Oioorii
3arajbHOOCBITHIX IIKiI, a TakoX OyIyTh INMPO BASYHI 3a BCi
3ayBa)XeHHA, MMOOaKaHHS, CKEPOBaHI Ha BIOCKOHAJICHHS IMOCIOHHMKA
P WOTO TTepeBHIaHHI.



3pa3zok oghopmnenna nabopamopHoi pobomu

Tema. bynoBa pocimHHOI Ta TBapUHHOI KiiTuH. Typrop,
TIA3MOII3 1 IETIIa3MOJTi3 y KITiTHHI

Mera po6orn. BuBuntu OyIOBY pPOCIMHHOI Ta TBapHUHHOI
kiTHH. CriocTepiraTy SIBUINA TYPTOpYy, MIa3MoJi3y B POCIHHHUX
KIITHHAX.

Marepianm i odnagHanns. Mikpockonu, Habip MpeIMEeTHUX
1 HaKpUBHHUX CKeJelb, Jie3a, MpernapyBalbHi TOJNKH, CKISHI
Namu4ky, 0ouOynsd, IUIOAM MoMijopa, TOPOOWHH, UIMIIIUHH,
JUCTKH TPaJeCKaHIlil, po34rH coxi, po3uuH Jlrorous.

Xin pobotu

3agdannn 1. BUTOTOBUTH THMYACOBI MiKpollpemnapatu i3
MIKIPOYKH M’SICUCTOT JIyCKH ITUOYJIi, 3 M’ SIKOTI IIOAIB MOMi0pa.

3asoannsn 2. Po3rissHYyTH KIITHHU TIPU BEJTHKOMY 1 MaJOMy
30LIBIIICHH] MIKPOCKOITA, BUBYUTH iX OyIOBY. 3aMayfoBaTh OBI —
TPH KIITUHH 3 KOXKHOT'O Ipernapary i MO3HAYUTH OCHOBHI YaCTUHU
KJIITUHH.

3aeoanna 3. Ha wikpompemapaTr Jayckd nuOyii
KalHYTH PO3YHWH Hoay (peakiis Ha OUTOK) 1 PO3TISHYTH HOTO i
MIKPOCKOIIOM. 3apHCyBaTH OAHY — JABI KIITHHU 1 MO3HAYUTH iX
ocHoBHI yactunu (Puc.2).

N
Puc. 3. Knitunu nycku uuOyni: a, 6, a — mocaigoBHa mo0ya0Ba PUCYHKY:
1 — mocriitHuil map nuTOMIa3Mu; 2 — 000JOHKA KIITHHHU; BAaKyOJb 3 KJIITHHHUM
COKOM, 4 — sI1p0; 5 — HUTKA UTOIJIA3MH; T, I, € — Pi3HI KAPTHHHU MJIa3MOIi3y:
BHITYKJIMH IIa3MOJIi3; € — CyZOPOXKHHMI IIIa3MOTi3; 6 — IMapH.



3asoanna 4. BuroroBuTH Mikpompenapar i3 IIKipOYK{
M'sicHcToi Jyckn 1uOyni. Hanectn Ha mpeqMerHe CKemnblie Kparutio
10% po3unHy codi, BUKIMKABIIM 11a3Moi3. [lpu Manomy 30inblieHHi
CIIOCTEpiraTé MpoLeC IUIA3MONi3y, NpPU BEIUKOMY — BHBYHTH 1
3aMajioBaTH KIIITHHU B CTaHi IJIa3MOi3y, MO3HAYMBIIN HA PUCYHKY

000J10HKY, nuToriasmy (Puc. 3, 4).
. ,

1a3MoJIi3

JIeTIa3Moi3

Puc.3. ®opmu maazMomisy.

Puc.3.A. [nasmomni3 (cxema):
a — KJIITHUHA y cTaHi Typropy; 0 — moyaTok 1mia3Modnisy; I — xnopomnactu; 2 — sapo 3
spepuem; 3 — Bakyousis; 4 — KIiTHHHA 000JIOHKA; 5 — HUTONIa3Ma 3 XJIOPOMIacTaMu.



3asoanna 5. TloknacTu TUCTOK TpaJecKaHIii B YalIKy 3
BOZOIO, a iHIMK — B Hamky 3 10% po3unHOM KyxOHHOI comi. Yepes
20 — 30 xBWIMH BUHHATH 00’€KTH, MOPIBHATH X CTaH i1 3pOOHUTH
BIAIIOBIAHI BUCHOBKH.

3ae0annsn 6. PosrnsHyTH MOCTiiiHMI mpenapaT TBapUHHOI
KIIITUHY TIPY BEIMKOMY 1 MajoMy 30UTbIICHH]I MIKpPOCKOIa, BUBUUTH
il OyioBy. 3aMaJllOBaTH KIIITHHY 1 TO3HAYUTH OCHOBHI ii YaCTHUHH.

Puc.4. BynoBa TBapuHHOT KJIITHHH:
1 — kiiTuHHA MeMOpaHa; 2 — NIHOLUMTO3HUN MiXypelb; 3 — KIITHHHHH LEHTP;
4 — KOMIJIEKC TOJIBJIXKI; 5 — MiTOXOHpii; 6 — nmi3ocomu; 7 — pubocomu; 8§ —
€HJI0IUIa3MaTH4HA CiTKa; 9 — AIpo 3 sAepuem.

BucHoBok: y miif mabopatopHiii poO0Ti Ha OCHOBI TOCTaBIEHOL
METH Yy3araJbHUB (J1a) BimOMOCTi Tpo OyIOBYy pOCIMHHOI Ta
TBapuHHOI KiIiTHH. CriocTepiras (J1a) SBUIIA TYpPTOpY, IIa3MOIi3y
1 gennmasMonidy B POCIMHHUX KIITHHax. 3apucyBana OyIoBY
KJIITHH 1 TO3HAYUIA X OpTraHoigu.



JIABOPATOPHA POBOTA Ne 1

JlaGopaTopHi 30in1b1IyBaATBHI HpHJIAIH.
MeToauka i TexHika BUTOTOBJIEHHS] THMYACOBUX
MIKPOCKOMIYHUX Mpenaparis

Mera poGorn. O3HAHOMHUTH CTYJICHTIB 3 OYJIOBOIO
nabopaTOpHUX ONTUYHHX MNpuUiafgiB  (MIKpOCKONm, Jiyma),
3aCBOITH mpaBwia poOOTH 3 HUMU. HaBUWTH BHTOTOBISTH
TUMYACOBI IMpenapaTu.

Marepiann i oGaagHanHsa. MIKpocKoIu, TpeaMeTHI i
HAKPWBHI CKEJIbIIs, Jie3a, TpernapyBalibHI TOJNKH, MIHIETH, MIMETKH,
binpTpyBanbHUN mamip, 1uOyNIs, enoxes, IUIOAM IOMizopa,
NIWTIIAHA, TUCTKU TPaJeCcKaHIlii, pO3YHH COJI.

Teoperuuni BimomocTi

Mikpockon — I1¢ ONTHKO-MEXaHIYHUH TIPHTaI, SIKHi 30UThITyE
300pakenns Bixg S0 go 1400 paziB (cydacHi Oiomoridsi).

Y MIKpOCKOII BHAUISIOT, TakKi JBI YaCTUHHU: ONTHYHY 1
MexaHiuHy. ONTHYHA 4YacTHHA CKIIAJAEThCd 3 TPHOX CHCTEM:
00'eKTHBIB, OKymApiB Ta ocBiTmioBadiB. OO0'€eKTHB MiKpocKoma
CKJIaIa€ThCS 3 CHCTEMH JiH3, BMOHTOBAaHUX Y MeETaJIIYHUAN
ouaiHap.  Mikpockon Mae  gekiibka  00'ekTuBiB. BoHH
BKPYYYIOTHCSl B THi3/la peBONbBEpa, IKUi Moxe obepTtaTtucs. 3a
JOTIOMOTO0 00’ €KTHMBa OJEpPXKYyEMO JiiicHe, ane oOepHeHe
300paskeHHs 00'€KTa, SKE Ta€ MOMKIIMBICTh OAYNTH TOHKI A€Tall HOoTo
cTpykTypu. CHcTema OCBITIEHHS CKIaJaeThbes 13 a3epkana i
KOHZIeHCOpa 3 MiadparMoro st OCBITIOBaNBHOI Tammi. KoHgeHcop
Ma€ NBi — TpH JiH3W. 3a JOMOMOTOI0 CHEMiaTbHOrO TBHHTA WOTO
MOXHA TigiiMaT i omyckaTd. MiK a3epKanoM i KOHIIEHCOPOM
po3MimieHa miadparMa 3 TOHKHX METANIYHUAX IUIACTUHOK. Hero
MOJKHA PETYJIIOBATH OCBITICHHS 00’ €KTA.

MexaHiyHa dYacTHHa MIKPOCKONA CKJIAJAEThCS 3 OCHOBH
mratuBa, TyOycoTpumaua, TyOyca, MaKpOMETPUYHOTO i
MIKpOMETPUUYHOTO I'BHHTIB, MPEAMETHOTO CTOJTHKA.
MakpoMeTpuYHHN TBUHT BUKOPHCTOBYIOTh IS IIEpeMillieHHs TyOyca



3 MeTol BHBUCHHS oO'ekTa TOpH  MaioMy  301JBIICHHI,
MIKPOMETPUYHHUI — TIPU BEITUKOMY.

Pyuna nyna 30inmbirye o6’ekt Big 2 mo 25 pasiB, il BUKOpH-
CTOBYIOTH Y MOJLOBHX YMOBaX, a TAKOX B Ja0OpaTOPHUX — MPHU
BUBUCHHI OKpeMHX dYacTHH OynoBH pocivH. BoHa ckimamaetbes 3
ONTHUYHOT 1 MEXaHIYHOI YacTUHH. MeXaHIYHUMH YaCTHHAMHU €
mifcraBka, 3’€AHyro4a ckob0a, MAaKpOTBHHT, MpEAMETHHIH
CTOJIMK, 3aTHCKa4i; ONTUYHUMHU — OKYJIAP 1 A3epKalo.

Xin po6omn
3agoanna 1. Buuutn OymoBY MIKpOCKOMa. 3apHCyBaTH
MIKPOCKOII 1 MO3HAYUTH HOro ocHOBHI YacTtunu (Puc.1).

Puc. 1. 3aranpHuii BUTISA MiKpOCKoIIa:
1 — okynsp; 2 — Ty0yc; 3 — peBonbBep; 4 — 00’ €KTUB; 5 — IPEAMETHUIl CTOHK;
6 — koHmeHcop; 7 — A3epkaino; 8 — TydycoTpumay; 9 — MiKpOMETPUYHHI T'BUHT;
10 — MaKpOMETPUYHUN TBUHT.

3asdanna?.BuBunty npaBuia poOOTH 3 MIKPOCKOIIOM.
1 Mikpockon MOCTaBUTH Ha Kpad cTojla Tak, 00
OKyJIsip OyB OJIMXKYE 710 JTiBOTO OKa.
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2. [loBHicTIO BiZKpUTH JiadparMmy, 3a JOIOMOTOIO
MaKpOMETPUYHOr0 TBHUHTA MigHATH OO0’€KTUB 1, MOBEPTAIOYH
HAaBKOJIO OC1 pEBOJIbBEP, IOCTABUTH B pOOOYE MOJOKECHHS 00'€KTHB
Majoro 30impuIeHHs (8X).

3. BcranoButH y pobode TMONOXKEHHS TIOCKY
MOBEPXHIO JA3epKaa.

4. Po3MiCcTUTH mpenapaTr Ha NPEeIMETHOMY CTOJHUKY Tak,
o0 00’€KT, SKHM PO3IIISIAETHCS, MICTUTBCS il 00'€KTHBOM.
3akpinuTy npeaMeTHE CKIO0 OJIHIEI0 KIEMOIO.

5. [loBopoTOM MaKpOrBHHTAa OIYCKaEMO TyOyc Maiixke
BIIPUTYJI JI0 TIperapaTty Ha BijicTanb 3 — 4 MM.

6. lllykaemMo onmTH4YHYy Bifjaidb (JiBHM OKOM JUBHMOCS B
OKyJIsip, 2 MaKpOTBHHTOM Y TOH caMuii dYac MiJIHIMaeEMO
TyOycC 10 OsIBH 300pa)eHHs 00’ €KTa).

7. Ilicns 3akiH4YeHHs pPOOOTH MPOTHPAEMO ONTHUYHY
YacTHHY MIKpPOCKONIa 1 CTaBMUMO HOro Ha IMOCTiHHE Micle
poboTu.

3aeoanna 3. BUTOTOBIEHHS THMYACOBUX IPEIapaTiB.

Jsi BHTOTOBJIEHHSI MIiKpoIIpenapariB MmoTpidHO MaTu
Habip mpeaAMEeTHHWX 1 IMOKPUBHHUX CKEJNelb, IpenapyBajbHi
roOJIKM,  Jie3a, CKajplel,  INHIETH, CKISHI  ITaJIOYKH,
¢binpTpyBadpHUI MAITip, BOAY, HEOOXiAHI pEaKTUBH.

3a0apBIIOIOYNMH pPEAKTUBAMH MOXYTh OyTH: HOM, XJIOp-
OWHK-WOA, (YyKCWH, (IIOPO-TIIONWH, CONSHA  KHUCJIOTa,
TIIIIEPHUH.

3ae0annusa 4. BUroroBieHHs MiKpompenapary 3 MKipOYKH
M’SICUCTOI JTyCKH IO

Bin muOynwHM BiIOKpEMHTH YacTKy M SCHCTOI ITyCKH, 3
BHYTPIIIHROTO  0OKYy  IIYCKH  TIPEmapyBajbHOK  TOJKOIO
BiAMIENTUTH MPO30PY ILIIBKY, 3HATH ii MIHIETOM i MIMAaTOYOK Bif
Hel MOMICTUTH B KpAaIUll0 BOAM Ha mpeamerHe ckio. OOepexHo
PO3NPABUTH  €HiiepMy TIpernapyBajbHOI TOJKOK, HAKPUTH
MOKPUBHUM CKENbLEM TaK, MO0 MiJ HUM HE 3aluIaiocs
MMyXHUPI[iB TTOBITPS.

Bucnosox (I1otpibHo chopmyroBaTH CAMOCTIHHO MiCIst
MPOBEEHHS BCIX HEOOX1AHMX il 1 3aBAAHb JIAOOPaTOPHOI pOOOTH)
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Humannsn 0na camoKoHmpoio

1 Ski npunaay HaueXaTh 0 301UIBITYBATBHUX ?

2. Slka 6ynosa mikpockora?

3. fIki yYacTMHHM MIKpPOCKONa HaleXaTb IO ONTHYHOI
CHCTEMH, a SIKi — 10 MeXaHi4HOi?

4. SIxi opraHoigM MOKHa TOOAYUTH Y  CBITIIOBOMY
MIKpOCKOITi?

5. Slka TexHika BUTOTOBIIEHHsI MiKpornpenapaTis?

Jimepamypa

1 Jlazapes O.B. Amnartomis pocnuH. JlaGopaTopHwuii
npaktukyMm — K.: Bumasanunii gim ,,KM Academia”. — Kuis, 1997.
-C.5-14.

2. Mopo3 LB. bBoranika. JlabopatopHi Ta e€KCKypCiiiHO-
nabopaTopHi poboru. —Kuie, 1997. — C. 9 — 12.
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JIABOPATOPHA POBOTA Ne 2
BynoBa pocimaHoi Ta TBapuHHOI KiaiTuH. Typrop,
TJIA3MOJII3 i AenJia3Moi3 y KiIiTuHi

Mema pobéomu. BuBunti OyIOBY POCIMHHOI Ta TBapHHHOI
kiTHH. CriocTepiraTy SIBUINA TYpToOpy, MIa3MoJi3y B POCIHHHUX
KIITHHAX.

Mamepianu i o6nadnanns. Mikpockonu, Habip IpeaMETHIX
1 HaKpUBHHUX CKeJelb, Jie3a, MpernapyBalbHi TOJNKH, CKISHI
Nanuiky, 0ouOynsd, IUIOAM MOoMijopa, TOPOOWHH, UIMIIIHHH,
JUCTKH TPaJECKaHIIi1, PO3YMH COxi, po3uuH Jlroros.

Teopemuuni gioomocmi

Kmitnaa — me enemeHTtapHa dYacTka >xuBoro. JKuBa
KJIITHHA POCIUH CKJIAJIA€ThCS 3 JKUBOI'O BMICTY — IMPOTOIIACTA,
ByriIeBoAHOI oOoJioHKH, Bakyoui. IIpotommact — Oe3komipHa

HaIliBpiKa Maca, CYMIIl CKJIATHUX pPEYOBHUH OPTaHIIHOTO 1
MiHEpaJdbHOTO XapakTepy. 3a CcBOiM (i3HYHUM CTaHOM
MPOTOIIACT HAaraaye eMyJbCil0 IBOX PiIWH, TiIpO30ib, TOOTO €
Oararoda3zHum KOJIOTTHUM PO3YHNHOM, Mae CIIN30BY
KOHCHCTEHIIIl0, JYXHY peakmiro (Jakmyc cuHie). Bin
CKJIAJIA€ThCS 3 MUTOILIA3MH 1 opraHen. Jlo opraHen HaJexaTb: o,
IJIACTHIH, MITOXOH/IpIT, pubocomu, E€H0IIJIa3MaTUYHHHN
perukynym (citka), amapatr 'ombxi, TAKTIOCOMH, MEPOKCHCOMHU
(mikpotinmbisg), mizocomu Tomo. OpraHoigm 3aHypeHi ¥y
riajonnasMy. lluTominazMa CKIagaeThCcsl 3 TiaJoMmia3Mu Ta JBOX
CYMDXHIX MeMOpaH, IO {ii OTOYYIOTH: IIIa3MOJEMH i
ToHOomnacrta. MeMOpaHaM [HTOIJIa3MU BJACTHBA 3JaTHICTh
HaiBIIPOHUKHOCTI (BubipxoBOi MPOHUKHOCTI). Bonu
MPOITYCKAIOTh BOAY 1 3aTPUMYIOTh PO3YMHEHI B HiId PEYOBUHHU.
SIBUIe HATXOKEHHS BOJU YU PO3YMHY y KIITHHY 4Yepe3 HaIliB-
MPOHHUKHY OOOJIOHKY HA3WBAETHCA OCMOCOM. BOHO moiysrae B
TOMY, IO KJIITHHHUN CiK Mae OiTbITy KOHIEHTPAIil0 PEYOBHH,
HiXK Boja abo po34yWH, i TOMY BOJa HaJXOQUTh y KIITHHY. Bona
HaJIXOAUTHME 0 KJIITHHU JOTH, AOKM THCK MPOTONJIACTY Ha
000JIOHKY He BpiBHOBaXxuTbcs i1 mporuaiero. Takuii
HamnpyXeHHl CTaH 3BETHCS TYpropom. Po3pi3HAIOTH 1Ba THUNHU

13



THCKY: OCMOTHYHHMU 1 TypropHuil. Y NpUpPOTHUX yMOBax NpH
HaJIXO/PKeHHI BOAM B KIITUHY BHACHIJOK CHCHOI CHJIH, WIO
BUHHMKA€ TMpU TpaHCHipamii, 30UIBIIYETBCS TYPrOpHHM THCK 1
MPOTUIsA KIITUHHOI OOOJOHKH, sKa po3Tsaryerbcs. CucHa cuia
OUTBIIICTIO BUIAIKIB TOPIBHIOE Pi3HUIII MDK OCMOTHYHHM 1 TYpPrOpHHM
TuckoM. Komu KIiTHHAa BTpavae BOJAY, BiIOYBa€ThCS ILIa3MOJI3.
OTxe, MJIa3MONi3 — 1€ CTUCKAHHS MPOTOIUIACTa JKUBOI KJIITHMHU 3
HACTYITHMM BiJIIapyBaHHsM Horo Big obOonmonku. Komm Ttyprop
POCIIMHHOI ~KJIITHHU 3HA4YHO 3MEHIIYEThCS, BOHA B'sHe. [lpm
3aHypeHHI TakuX TKaHWH Yy Boay (TINOTOHIYHHI pPO3YUH)
BiiOyBa€eThCs JEmaa3Moii3, TOOTO TMPOTOIUIACT, SK IMPABHUIIO,
HaOyxae 1 HaOyBae BUXIIHOTO MOJIOKCHHS. 3aJ€XKHO BiJ] CTaHy
OHUTOIUTa3MHU, il  BJIACTUBOCTEH  Ta  Jirodoro  ¢pakropa
CIOCTEPIraroThCsA Pi3HI  (QopMU  IJIa3MoIIi3y. 3a MOBLIBHOTO
mporecy IUIa3MoNi3y IHUTOIUIa3Ma CIIOYaTKy BifcTaE B KyTKax
kiitunn. e kyroBuii rrasmoni3. Jlani BiH mepexojuTh y BBITHYTHH,
3a SKMM B OJHMX MICIIIX I[MTOIUIa3Ma BIJICTA€ BiJ OOOJOHKH, a B
IHIINX MICIIX CTHUKAETHCS 3 HE0. 32 HU3BKOI B'I3KOCTI IMTOILIA3Ma
MTOBHICTIO BiJICTA€ BiJ OOOJOHKH 1 IIa3MOJI3 INBUAKO IEPEXOIUTH B
OITyKJTM Ta WOTo Pi3HOBHI — KOBIAYKoBWH. HeoOXimHO yCBimOMHTH,
IO OCMOC, CHCHAa CHJa, Typrop, TYPrOpHUH THCK, IIJIa3MOJIi3,
Ierra3Molri3  Ta  BUOIpkoBa  TPOHHKHICTP  MeMOpaH
[UTOIIa3MH — II€ CYKYITHI IapaMeTph >KUTTE3NATHOCTI KIITHHH,
SIKI TICHO TTOB’513aH1 3 BaKyOJISIMH.

Xio pooomu

3asoanna 1. BUTOTOBUTH THMYAcOBI MiKpoIipenapatu i3
MIKIPOYKH M’ SICUCTOI JIyCKH NHOYIi, 3 M’ SIKOT1 TUIOIIB MOMigopa.

3aeoannsa 2. PO3rnsHYTH KIITHHU TPH BEITUKOMY 1 MaJIOMYy
30LTBIIEHH] MIKPOCKOIA, BUBYUTH iX OyIOBY. 3amMalroBaTH IIBI —
TPH KIIITUHU 3 KOKHOTO TIPErapaTy i MO3HaYHTH OCHOBHI YaCTUHHU
KJIITHHH.

3aeédannsa 3. Ha wMikponpenapaT Jnycku 1uOymi
KalHyTH pO3YWH Hony (peakiis Ha OiIOK) i po3rIsHYTH HOTO I
MIKpPOCKOIIOM. 3apuCyBaTH OJHY — 1Bl KJIITHMHHM 1 HMO3HAYUTH iX
ocHOBHI yactunu (Puc.2).
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Puc.2. Knitunu nyckn uubymi: a, 6, B — mociaigoBHa no0ygoBa pUCYHKY:

1 — mocriifHuil mwap uuTomNa3Mu; 2 — 000JOHKA KIITHHH; 3 - BAKYOJb 3 KJIITHHHUM
COKOM, 4 — p0; 5 — HUTKA [UTOIUIA3MU; T, A, € — Pi3Hi KAaPTUHH IJIa3MOJTi3y: BUIYKIHH
MJ1a3MOJIi3; € — CYOPOXKHHH MIa3MOJIi3; 6 — mapH.

3aeoanna 4. BuroroBuTH Mikpompenapar i3 MIKIPOYKH

M’sicHCTOl JTycku 1HOymi. HaHecTn Ha mpenMeTHE CKelblle KParuTio

10% po3unHy coi, BUKIMKABIIN I1a3Modi3. [Ipu manoMy 30imbImeHH1

CIIOCTEpITaT MpOIeC TUIA3MONI3y, NpPU BEINKOMY — BHBYHTH 1

3aMaJfOBaTH KIIITHHU B CTaHi TUIA3MOJI3y, MTO3HAYMBIIKM HA PUCYHKY

000710HKY, nuToruiasmy (Puc. 3, 4).
. . ,

—_— (|

MJ1a3MOJIi3

JIEMIa3MOJIi3

Puc. 3. ®opmu nnasmomnisy.
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Puc. 3.A. Ilna3mouni3s (cxema):
a — KJITHHA y CTaHi Typropy; 6 — mo4aTok mia3monisy;1l — xjaopomnnactu; 2 — sapo 3
anepuem; 3 — Bakyous; 4 — KIiTHHHA 000JI0HKa; 5 — IMTOMIAa3Ma 3 XJIOPOIJIACTAMH.

3asoannsa 5. TloknacTy JMCTOK TpaJecKaHIlil B YaIIKy 3
BOJIO10, a IHIMH — B gamKy 3 10% po3unHOM KyxoHHOI comi. Yepes
20 — 30 XBWJIMH BUHHATH 00’€KTH, MOPIBHATH iX CTaH 1 3pOOUTH
BIIIIOB1AH1 BUCHOBKH.

3aeoannsa 6. Po3riasHyTH TOCTIHHWNA TIpemapaT TBapHUHHOI
KIIITHHH TIPA BEIMKOMY 1 MajoMy 30UTbIIIEHHI MIKPOCKOIa, BUBIUTH
i OymoBy. 3amMalOBaTH KIIITHHY 1 TO3HAYNTH OCHOBHI ii 9YaCTHHH.

Puc.4.BynoBa TBapuHHOI KJIITHHU:
1 — kiTuHHA MeMOpaHa; 2 — MIHOUUTO3HUN MiXypelb; 3 — KIITHHHUHN LEHTP;
4 — xoMIJIeKC TOJBIKI; 5 — MiTOXOHpii; 6 — mi3ocomu; 7 — pubocomu; § —
EHIONIa3MaTHYHA CiTKa; 9 — AAPO 3 sIepieM.
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Bucnosox (IlotpibHO  chopMyimroBaTH  CaMOCTIHHO — ITICIIS
MPOBEICHHS BCIX HEOOXiTHUX il 1 3aBAaHb 1a00paTOpHOI podOTH)

Ilumannsn 0na camoKoHmMpoIIo
1. JlaiiTe Bu3HaUCHHS KIiTUHI. BKaXKiTh OCHOBHI MOJIOKECHHS
KJIITUHHOT Teopii.
2. HasBiTh OpraHoigy pOCIMHHOI KIITHHY Ta iX QyHKIIII.
3. ®i3uyHi BIJAaCTUBOCTI Ta XIMIUYHHMH CKJIaa MUTOIIA3MH, i
GyHKIIT.
4. Oxapakrepusyiite EIIC i kommiaekc I'onbki.
5. Bakyomni, ix cknaz i GyHKIii.
6. SlBuia Typropy i mia3Motizy B KJIITHHI.
7. TlopiBHsiiTe Oy10BY POCIMHHOI 1 TBAPHHHOI KITITHHH.
Jimepamypa

1 Bacumbes A.E., Bopommn H.C., Eneneckuit A.l.
Mopdosorus ¥ aHaTOMHUsS pacTeHui: Yueb. mocodue 1Jjist CTYICHTOB
Teql. MH-TOB I10 O6mon. u XuM. crrell.: IIpocsemenne, 1988 — C. 36 —
93.

2. Jlazapee O.B. Amnaromis pociaud. JlaGopaTopHuii
npaktukyM. — K.: BugaBanunit gim “KM Academia” — Kuis, 1997
—C. 15-42.

3. Mopo3 1.B. boranika. JlaGopaTopHi Ta €KCKypCiiHO-
nabopatopHi pobotu. — Kuis, 1997. — C. 13 — 14.

4. Crebonsako M.I1., TomuapoBa K.JI., 3akopko H.I.
boranika: AmaTtomis i Mopdororis pociuH; Hard. mocionmk. — K.:
Buma mxkomna, 1995. — C. 27 — 50.
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JIABOPATOPHA POBOTA Ne 3

IInacTuam kaiTuHu. 3anacHi pe4oBUHU KJIITHHU

Mema pooomu. O3HaHOMUTH CTYAEHTIB 3 pizHUMHU (popmamu
IUIaCTH], Y POCIMHHUX KIITHHAaX, 3’SICyBaTH 1IX poOJlb Y
KUTTEAISUIBHOCTI  KIIITHMHMA, BUBUMTH  opmy 1  OyInoBy
KpOXMaJIbHHUX 1 O1IKOBUX 3€peH Pi3HUX POCIHUH.

Mamepianu i od6naonanns. Mikpockoru, Hablp MPeIMETHUX 1
MOKPUBHUX  CKEJIEIlb, npenapyBajgbHi  TOJIKH, JIUCTKH
TpajecKaHIlii, JOCTUIJI IUIOAA TOPOOWHM, IIMIIINHH, HACIHHSI
KBacoJii abo ropoxy, Oyib0u KapTOILIi.

Teopemuuni gioomocmi

[lnacTuam — OpraHoigd, SKi TPAIUIAIOTBCS TUIBKH B
pOCIMHHUX KIITHHAaX. BOHM MaroTh TOnABiiiHY MeMOpany,
BCepeNrHI 3aoBHEeH1 0e30apBHOI0 OLITKOBOIO PiTMHOI0 — CTPOMOIO
(MaTpukcoM). Y BHIIUX POCIMH € TPH THOH IUIACTHL:
XJIOPOIIACTH (3€JICHOI'0 KOJLOPY), XpoMoIuiacTH (3abapBiieHi
KapOTHHOITaMH1 B >KOBTHUH, OpaH)XEBUH, 4YepBOHUH,
KOpHYHEBU), Jeiikominactu (apiOHi,0e30apBHI). XIIOpOMIacTH
TPAIUISIIOThCS Yy IOBEPXHEBUX IlApax MOJOAMX KIITUH IIaroHiB,
HEIO3pUTNX TUIOAax, KOpi cTebelm JepeBHHX 1 YarapHHKOBHUX
pOCIHH, a TAKOX Yy CIM'S0JISIX HACIHHS, B JOJATKOBUX KOPEHSIX
Ta B KIITHHAX BOIOPOCTEH, TOOTO TaM, N€¢ MPOHUKAE CBITIIO.
BuyTtpimms Oyaoa xJiopomjiacTa 3alOBHEHa CTPOMOIO
(MaTpukcoM), sAKa TIPOHW3aHA CHCTEMOIO TIJIACTUHYACTUX
MilIeYKiB — THJIAKOiZaMu (BUPOCTH BHYTPIIIHBEOI MeMOpaHHM).
Tunakoimu y BUIISINI AWCKIB ab0 TUIATIBOK PO3MIIIYIOTECS OJIUH
HaJ OAHUM Yy KyIKH, YTBOPIOIOUM Tak 3BaHi rpanu. OcrtaHHI
3'€IHYIOTBCS MDK COOOI0 CHCTEMOI0 MDKIPaHHUX THJIAKOiMiB —
namenamu. Jlo ckiagy XJIOpoIUIacTiB Hajexarb — puOOCOMH,
JHK, PHK, d¢epmenTn, acuminaniiHuii Kpoxmanb (3epHa),
miacrorno0ynmu  (mimigu), xmopodin, KapoTwmHOIAW, OINKWH,
pitamiau E, K, JI, a Takox coni K, Ca, Na, Pe, Si. Otrxke, B
XJIOPOIUIACTaX BimOYBaeThcsl CHHTE3 HE TUIBKHM BYTIJIEBOJIB
(TMroko3u, KpoxmMaiy) Ta YTBOPEHHS KUCHIO, aje W OiJKiB, JIiMiaiB,
BitaminiB. KapoTuHoigm — KOBTi, OpaH)KeBi, YEepBOHI HIrMEHTH
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pocnuH, Aeskux TpuOiB i TBapuH. HalBigoMinri: KapoTHH —OpaHKeBO-
woBTHi (C40Hs), sx0BTi KcanTodimm (CsoHs<P»), siki OyBaroTh y BUTTISIIL
HEOKCaHTHHY, BiOJIOKCaHTHHY (y XJopomacrax) i Joreiny (y
XpOMOIUIACTaX IUIOMAIB, MEIIOCTOK KBITIB), JikomiHy (y Iniogax
MOMi/IOpiB), KPUIITOKCAHTUHY (y 3€pHIBKaX >KOBTOI KYKYPY/I3H).

XpomorutacT — 1€ IUIaCTHAM JKOBTOro abo OpaHXKeBO-
YepBOHOTO KOJbOpy. IlirMeHTH B HUX MOXYyTh Oyt y ¢opmi
KpHCTaNiB (VIO TOMATIB), MIKPOCKOMIYHUX 1 CYyOMIKPOCKOIIYHUX
o0y (METICTKU KOBTEII0), MYYKiB CYOMIKPOCKOIMIYHUX HUTOK
(mmomm mepirio).

JleiikonnmacTu — Ge36apBHi MIACTUAM POCIMHHUX KJITHH. IX
MOJUISIOTh HA aMUIOIJIACTU (MICTATh KpPOXMall), MPOTEIHOIIACTH
(micTsTh  Oinkm), ojeormiactd (MicTsATh kupw). JleHkoruiacTu
MICTATBCS B KIITHHAX MiJI3eMHUX OpraHiB, HACiHHI 1 TBIpHHUX
TKaHWHAX, HA CBITJII MOXKYTh ITEPETBOPIOBATUCS HA XJIOPOILIACTH.

BHacnizok (oTocHHTE3y B KIITHHAX 3€lIEHUX POCIHH YTBO-
PIOIOTBCS OpPTaHIYHI PEUYOBHHU, YACTHHA SKUX BINKIATAETHCSA TIPO
3amnac. Lle oCHOBHI I'pynu OpraHIYHUX CIIONIYK — BYTJIEBOIH, OUIKH Ta
Kupu. ByrieBoan HakonmuuyoTbes y (OpMi IIYKpiB, I1HYJIIHY,
KpOXMaJII0 Ta I'eMIIIETI0JIO3H, XUPH — y (OpMi Kparielb oJii, OUIKH
— aJIeHpOHOBUX 3€pEH.

Xio pooomu

3aeédanna 1. BurotoBuTH MiKpompemapar i3 KycOuKa
MKIpOYKH HIWKHBOI  CTOPOHM JIMCTKA  Tpameckaiii.  Ilig
MIKPOCKOTIOM TIPH BEIHKOMY 1 MajoMy 30iTbIIEHHI PO3TIISIHYTH
JeWKOIUTACTH, pPO3TAlIOBaHI HABKOJIO s1ep, Ta XJIOPOIUIACTH,
po3TramoBaHi B KIiTHHaX npoauxis (Puc. 5, 6).

Puc.5. Knitunu eniepmicy TpaseckaHii 3 mpoauxoM: 1—smpo; 2 —zeiikoruacty;
3 —xJI0poIIacTy.
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Puc.6. [lpoauxu enijiepMu JTUCTKA 4eOpeLIO: a — BUTIA 3BEpXy, O — Ha
MomepevHoMy 3pisi; | — mpoanxoBa miinuHa,2 — 3aMUKa04i KJIITHHH IPOJUXOBOT
IIJIWHHY, 3 — mepeqHiil ABOPHK; 4 — 3aAHIN ABOPHK; 5 — MOBITpsSHA MOPOXKHHUHA; 6 —
KyTUKYyJa; 7 — 41po 3 sAAepleM; 8 — XJI0ponaacT

3as0anns 2. BUTOTOBUTH THMYAcOBI MiKpompemnapaTu
M’SKOT1 IJIOJAIB TOPOOWHM, MIMMIIIMHM 1 KaJduHU. Po3risHyTH Mg
MIKpOCKONIOM (opMy XpOMOILIACTIB IUX IUIOAIB. 3apUCyBaTd IO
JCKIIbKa KITUH 3 Pi3HMMH (opMaMH XPOMOILIACTIB 1 3pOOUTH
BiamoBiaHi mo3HaueHds (Puc. 7).

Pt

Puc.7. XpoMomniacTu B KJITHHAX TUIOAIB.

3aed0anna 3. BUTOTOBUTH THUMYacOBHUU MiKpompenapar
3aMOYEHOTr0 y BOJi HAacCiHHA Topoxy abo kBacom. [lpu Benmnkomy
30LTBIIIEHH] MIKPOCKOIIA 3HAWTH 1 PO3TIITHYTH BEIMUKI KPOXMalbHI
3epHa i MeHIIi — OUTKOBI.

3aedannsa 4. 3a JONOMOTOK PO3YMHY HOLY MPOBECTH
KOJIbOPOBY pe€akLil0 Ha KpoxXxMmallb. 3apucyBaTH THIIH
KpOXMallbHHX 1 aneiponoBux 3epeH (Puc. 8).
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Puc. 8 KpoxManbHi 3epHa pOCIMH:a — MIICHULI, 6 — )KUTA; B — TIMEHIO; T —
KYKypyZA3H; I — TPEYKH; C — BiBCa; € — y MPOPOCIHX 3epHIBKaX MIIEHHIII; ) — FOPOXY,
3 — KBacoJi; i — kapromii (1 — nmpocre, 2 — ckinajane, 3 — HaNiBCKJIAJHE).

3agoanna 5. BUTOTOBHTM THMYACOBHH Mikpornpenapat (y
Kparuti BOAX 1 Kparut Hoay) 3 MyYHHCTOT'O COKY OYJIbOM KapTOILIi.
[Tpu BenukoMy 301IbIIIEHH] PO3MIITHYTH HOT0. 3apuCcyBaTH JEKiTbKa
MPOCTUX 1 CKIIAJHUX KPOXMAIBHUX 3€PEH KapTOILIi.

Bucnosox (IlotpibHO chopMyTOBaTH CaMOCTIHHO ITiCIIs
MPOBEJICHHS BCIX HEOOXIMHUX il 1 3aBJIaHb JJAOOPAaTOPHOI POOOTH )

Humannsa ona camokonmpoio
Ha3BiTh OCHOBHI THIIH TIJIACTH POCTHHHOI KIITHHH.
Slka OymoBa 1 yHKIIIT XJIOpOIIacTiB?
UnmM 3yMoBIIeHE 3elieHe 3a0apBiIeHHs XJIOPOILIacTiB?
Slxe 3HAUEHHS JIEHKO- 1 XJIOPOIIACTIB Y POCIUHHIN KITITHHI?
BrmroueHHS pOCIMHHOI KITIITHHH, X 3HAYCHHS.
Oco6mmBocTi Oy/T0BY POCIHMHHOI KIITHHHOI 00OJIOHKH.
SIki OCHOBHI 3aImacHi PpEYOBUHH POCTUHHOI KIIITHHH?

NookrwdE

Jlimepamypa

1 Bacumse A.E., Boponun H.C., EneneBckuii A.Tl.
Mopdonorus u aHaTOMHS pPaCTEHUMH: qu6 nmocobue mus
CTYACHTOB IEl. MH-TOB MO OMOi. U XuM. cmel.: IIpoescuienue,
1988. - C. 51-58.

2. Jlazapes O.B. Amnaromis pocinun. JlaGopaTopHuii
npaktukyM. — K.: BumaBuwmumii gim "KM Academia".
Kuis,1997. — C. 42 - 50

3. Crebnsauko M. I, I'onuwapoBa K. [I., 3akopxo H. T.
Boranika: Anatomis i mopcdoiorisa pocauH: HaBu. mociOHHK.
— K.: Buma mkomna, 1995. — C. 34 — 40.
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JABOPATOPHA POBOTA Ne 4
PociuHHI TKAaHUHH

Mema po6omu. 3acBoiTu 3araibHi MOHSTTS NMPO TKAHWHU:
BUBUNTH OyJoBYy, JIOKali3aliro, QYHKIOI{, pPi3HOMaHITHICTH
POCIMHHHUX TKaHUH.

Mamepianu i  oonadnannsa.  MIiKpOCKOTH,  TOTOBI
MiKponpenapaTd pOCIMHHUX TKaHHH.
Teopemuuni gioomocmii
PocnuHM  pOCTYTh  YHOPOJOBX YCHOTO IKHUTTS, OKpIM
HEBEJIIMKUX IIEpPIONiB — XOJOAHOro Ta cyxoro. PocToBi mporecu

JIOKAJII3YIOThCSl Y TEBHUX IUISHKAX TiNa POCIWH, SIKI Ha3WBalOThCS
30HAMHU JUICHHA Ta POCTYy. Y HHUX MICTSATHCS TBIpHI TKaHHHU
(abo wmepuctemu). Mepuctema — Ii¢ TBipHa TKaHWHA, 3 SIKOI
YTBOPIOIOTBCS BCi INMOCTIHI TKAaHWHHU POCIMHHOTO OpraHizmy. 3a
MMOXO/DKCHHSIM PO3PI3HSAIOTH MEPBUHHI 1 BTOPHHHI MEPUCTEMH, a
3a MiCIleM pO3TalllyBaHHS — BEPXIBKOBI (amikajabHi), OiuHI
(sratepanbHi), BCTaBHI (IHTEPKAISIPHi), TpaBMaTHUIHI, III0 BAHUKAIOTh
BHACNIIOK TIOpaHEHHS TOr0 4YM IHIIOrOo opraHa. BropuwHHI
YTBOPIOIOTHCS 3 KJITHH TEPBUHHUX MepucTeM (kamOiif) abo
MocTiiHMX ~ KmTHH  (dermoreH,  TpaBMaTHIHA  MEpPHUCTEMA).
MepucteMaTH9YHI TKAaHHHHU CKIAJAI0THCS 3 HEBENUKUX KIITHH, K1
MIUIPHO MPUIATAIOTh OJHA O OJHOI i 3MaTHI MIBUIKO IiTUTHCA.
KniTnHHa 00010HKa TOHEHbKA, HI’KHA, CKJIAJAa€ThCS 3 NEKTUHOBUX
pedoBHH Ta GiOpua 1enrono3u. KiNTHHN mepeBaKHo MapeHXiMHOTO
THITY I[IJIKOM 3aMOBHEHI MPOTOIIIACTOM 3 BEIHKUM SJIPOM.
[lokpuBHI TKaHWMHH TIOKPUBAIOTH yCi BEreTaTUBHI Ta
TeHepaTHUBHI OPraHu Y POCIHH i PEryIIOI0Th Ta3000MiH, 3aXHINAIOTh
pocIMHY  BiA  HaAMIPHOTO  BUNAPOBYBAaHHS  BOIW,  BIf
TEMIEepPaTypHUX KOJMBaHb, MEXaHIYHUX BIUTUBIB, BiJ| MPOHUKHEHHS
B OpraHi3M mapasuTiB 1 30yJHHUKIB XBOpoO. YcCi MOKpUBHI TKaHWHH,
3aleKHO BiJl MEPUCTEM, SKi iX YTBOPIOIOTh, TMOIIISIOTh Ha
MEepBUHHI, BTOpPWHHI 1 TpeTWHHI. Jl0 TEepBHHHOI HAIEKUTH
emigepMa, 0 BTOPUHHOI — mepujepma, A0 TPETHHHOI — Kipka.
Enigepma BUHHKa€ 13 30BHIIIHBOTO IIapy amiKaJbHOI MEpUCTEMHU
y KOHYCl HapoCTaHHs TNaroHa. BoHa MOKpUBa€ JMCTKH Ta MOJIOAI
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narond. Ha 3miHy emimepmi 3 BTOPHHHHX MEpUCTEM (OPMYETHCS
nepuaepMa, a 3 mepuaepMu — Kipka, abo pUTHIOM.

[IpoBigHi TKAaHWMHM CKIaJAIOTBCA 3 KCWIeMH Ta (oemu.
OcHOBHOIO 1X (DYHKIIEIO € TPOBENEHHS [0 PpOCIWHI BOAH 3
PO3YMHEHNUMH OPTaHIYHUMH Ta HEOPTraHiYHUMH pPEYOBHHAMH. Y
POCIIHHI € JIBi OCHOBHI Tedii peuOBHMH; BUCXiJlHA — MO KcujeMi (Bix
KOpEeHs JI0 JIUCTKIB) Ta HHUCXigHA — mo ¢ioeMi (Bill JHCTKIB A0
kopeHs). drmoema Ta KcuiaeMa pPO3BUBAIOTHECA 3 MpokamOiro i
kam0Oiro. Kcunema cknmajaeTbess 3 Tpaxein Ta WICHUKIB CyIUH
(Tpaxeii). BoHM (GOpPMYIOTBCS 3 KIITHH MEPUCTEMH, PO3MIIIEHUX
103 I0BXHIMU pAagamu. O00JI0HKH KIITHHHA MIBU KO
MOTOBIIYIOTHCS, MPOTOIUIACT PYHHYETHCS, IOMEPEYHI MEePEeTHHKH
MDK 4IEHHKaMH CYIMH TeX pyHHyoThcs. Ha Bcix criHkax
YTBOPIOIOThCs mepdopaliii (rmopu), 3a JONOMOIOK SKHX CYAWHU
CIIONYYalOThCS MK co0oro. OTXKe, CYAWMHH CKIQJaroThCs 3
MEPTBHMX KJIITHH — WIEHHKIB cyauH. Jo ckiany ¢iioeMu HajexaThb
MPOBIIHI €IEMEHTH — CHUTOMOAIOH] TPYOKH Ta KJIITHHH — CYIyTHUKH.
Po3BuBaOTECS BOHM TakoK 3 MpokamOiro Ta kambiro. KimituHm
MPO3eHXIMHOT OyZ0BH, 6€3 OpraHel, MPOTOIJIACT IEPETBOPIOETHCS
y GIOpWIspHY CTPYKTYpPY, TSXKI SKOTO MPOXOIATH KpPi3h HOPH B
cycimai KIiTUHH. KITHHE — CYNMYTHUKH HOPMaJIbHOI OyIoBH —
po3TamoBaHi B3J0BX cHUTONONIOHHX TpyOoK. IIpoBimHiI TKaHWHU
CYIIPOBOIKYIOTh OZIHA ONHY 1 310paHi y BiIMOBiHI TPyIH — MPOBITHI
TyYKH.

B opramax pociawH € IIa CHCTeMa CIemiadbHUX MEXaHIIHUX
TKaHVH, SKi HaJal0Th MIITHOCTI M 1 opraHi3my B miomy. MexaHiuH1
TKaHWHN CKJIQAIOThCS 3 TOBCTOCTIHHMX KIITHH, B OCHOBHOMY
MPO3EHXIMHUX, 3 HAJ3BUYAWHO MIIIHOIO i TPYXHOIO OOOJIOHKOIO.
OTxe, MeXaHIYHI TKAaHWHH POCIWH — II€ TpymMa CIemiaai30BaHux
KIIITHH, SKi BUKOHYIOTh OMOPHY (DYHKIIif0, 320€3MMeUyr0Th MIIHICTh
OpTaHiB POCIHH i MPOTHUIIFOTE MedopmariisaM. J[o MexaHIYHUX TKaHWH
HAIOKUTh KONIeHXIMa (KMBI KJIITHHM 3 HEPIBHO IOTOBUICHUMH
oOomoHkamMu) Ta  ckjiepeHxima. OcTaHHS  TpelacTaBleHA
KIITHHAMH 3  PIBHOMIDHO  MOTOBIIEHUMH, TIEPEBaKHO
3MepeB'sHUIMME  oOonmoHkamu  (TyO'ssHI  BONokHa,  JOpudopm
JIEPEBUHM, AEPEB'THUCTI KIIITHHH).

OCHOBHI  TKaHUHH MMONUIAIOTL  Ha: ACUMIIAIHY
(xmopenxima), 3amacarody, aepeHXiMy (MpPOBITPIOBANbHI), BCHCHY
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TKaHWUHU. JlIs1 aBTOTPOHHMX POCIMH XapaKTepHUH mporec
¢dorocuHTe3y ab0 acUMiNALil, SIKMH MOsTae B yTBOPEHHI Ha CBITII
BYIJICBOJIIB 3 BUAUICHHSAM KHUCHIO. Y POCIMH BiH 3IiHCHIOETHCS
CIICI[iaTbHUMHU TKaHUHAMHU, SKi Ha3WBalOTh acUMUIAMIHHUMHU. BoHa y
T POCIMH PO3TAIIOBaHA MiJl MTOKPUBHOK TKAHHHOIO — EMiJIEpMOIO,
mo 3abe3neuye OCBITIICHHs Ta ra3000MiH. Benmuki MDKKITITHHHUKH Y
XJIOPEHXIMi1 TOJNErIyIOTh HUPKYISIII0 MOBITpA. B acuminsmiiHii
TKaHUHI CIIOCTEPIraeThCsl aKTUBHUH Ta MACUBHUNA PyX XJIOPOILIACTIB.
3amacaroui TKaHWHU TpPEACTaBieHI J00pe BaKyoJIi30BaHHUMHU
KIITHHAMH, y SKUX € >KHMBI TPOTOIUIACTH Ta TOHKI IEpBUHHI
obomonku. IHKONMHM O00ONOHKM JeIKHX KIITHH 3aracardoi
MmapeHXiMU Jye TOTOBIIEHI 3a PaxXyHOK BIiJKIaJeHb BYIJICBOIIB,
ocobnmmBo  reminenrono3n.  KiiTmHEM — 3amacarouoi  HapeHXiMu
CHHTE3yIOTh Ta HAaKONWYYIOTh pi3HI 3amacHi pedoBuHU. [lo
HAHOUTBII TOMMPEHUX 3allaCHUX TOXHUBHUX PEUOBHH HAICKHUTDH
KpoxmMaib. [lapeHxiMHY TKaHUHY, B SIKiii PO3BUHEHI MIKKIITHHHUKH
3HAYHUX PO3MIpiB, HA3WBAIOTh ACPEHXIMOIO. Y TAaKMX TKAaHWHAX Ha
mepmie  Micre  BUCTynae (QyHKImiS BeHTWDIi. [Ipu3HaueHHS
aepeHxiMu — 3a0e3meUeHHS KOPCHIB KUCHEM, Y JCSKHX BUITaJTKaX
— JIUCTKIB BYIJICKHICITAM Ta30M, a TaKoX 3a0e3MedeHHs TUIaBy4YOCTI
POCIIHH.

BuninpHi TKaHWHH [IyXe pI3HOMaHITHI 3a OyIOBOIO Ta
po3TamryBaHHAM y Tuli pocnuH. KiiTuHYE mpoaykyroTh 6arato
pEYOBUH, fKi € MOOIYHMMHU TpoayKTamMu wmerabomnizmy. Lli
PEUYOBMHM HE BHKOPUCTOBYIOTHCS  POCIMHOK 1  4acTo
BUANAIOTHCA 3 Hel. IcHYe KiflbKa THIIB CEKPETOPHUX CTPYKTYP.
Boru MoxyTh OyTH $K 330BHi, Tak 1 BCepeAWHi OpraHi3My, i
BiAMOBIAHO, MalOTh HA3BY BHYTPIIIHIX Ta 30BHINIHIX BUIUTHBHUX
CTPYKTYD.

Xio pooomu
3aeoanna 1. bynosa nepuaepmu crtebna Oy3MHU YOPHOI.
PosrisinyTH TOTOBMI MleonpenapaT MONEPEYHOro 3pi3y crebia
Oy3uHU. 3apucyBaTH CTPYKTYpPHI KOMIIOHEHTH INepuiepmMu i
coyeBuuku (Puc.9 ,10).
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Puc.9. Tlepunepma 1 — enigepmic, 2 — kopox; 3 — pesnoren; 4 — penonepma

AT

8 7 a a 4
Puc.10. CoueBHYKH TiIKH Oy3uHu YOPHOI HA MOMEPEIHOMY 3Pi3i:
1 - enizepma; 2 — kopok; 3 — denoren; 4 — penonepma; 5 — BUIIOBHIOIOY] KIITHHH,
6 — mapeHxima IIepBUHHOI KOPH; 7 — KOJIEHXiMa, 8 — eHmogepma.

3agoanna 2. OcobnuBocTi OyNOBM KOJEHXIMH B cTeOi
rapOy3a  3BUYAHOTO. PO3MISHYTH TOTOBHI  MiKpoMpernapaT
MoTepevHoro  3pizy crebna rapOy3a. 3apHCyBaTH KOJCHXIMY,
BU3HaUHTH ii popmy (Puc.11).

Puc. 11. KyToBa konenxima ctebna rapbysa:
1 — mpHCTIHHUI MIap HUTOIIA3MH 3 SAPOM; 2 — IEHTpajbHa BaKyOJIs.
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3aBmannsn 3. bynoBa  emigepMu  JMCTKa — TiBHHUKA
repMaHcbkoro. Po3risiHyTH roroBuil MikpompenapaT HONepeqyHOro
3pi3y JIMCTKa MiBHUKA TEPMAHCHKOr0. 3aprucCyBaTH HOTO, 3BEPHYBILU
yBary Ha OyZ0BY IPOANXOBOrO amapary.

3aBmanns 4. Kam’sgHuCTI KITHHM B IUIOAaX TIpymi
(cknepeinm). 3poOUTH JaBieHUH Mpernapar 3 IOAIB M’ SIKyIIa IpyIi-
JIYKH, PO3TIISIHYTH MiJ] MIKPOCKOIIOM 1 3apHCYBaTH CKIIEpEinu.

3aBmanHs 5. BuBuntH OyZOBY CYAMHHO-BOJOKHHCTHX
My4KiB, PO3TJSIHYBIIY MpenapaTH 3pi3iB crediia KyKypya3u, crebia
rapOy3a, KOpPEHEBHUINA MarmopoTi (OpisK 3BUYANHMI). 3apucyBaTH
TUTIH NPOBiTHUX MyuKiB (Puc. 12,13,14).

Puc. 12. KonarepanbHuii 3aKpuTHil CyAHHHO-BOJIOKHUCTHH MY40K cTeOna
KYKYPYZA3u Ha mornepeyHoMmy 3pisi: 1— curononiona TpyOka; 2 — cynuHa (MeTakcuiiema); 3 —
CYIPOBiIHA KJIITHHA; 4 — OCHOBHA MTAPEHXIMa.

Puc. 13. BikonaTrepanbHHH CyJUHHO-BOJOKHHCTHH Mydok rapbysa Ha
nomnepevyHoMy 3pi3i: 1 — ocHOBHa mapeHxiMa; 2 — 30BHiIHS (uoema; 3 — kambiil; 4 —
BTOPUHHA KCHJIEMa; 5 — IIepBHHHA KCHJIEMa; 6 — BHYTpIlIHA (oema.
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Puc.14. Cutononibui TpyOku crebdna rapbysa: a — HO3ROBXKHIN po3pi3, 6 —
HnornepedHuii po3pis, B — KIITHHH-CYIYTHUKH; T — MO30JUCTE TiJIO.

3ageoanusn 6. PosrasHytH mocTiiiHuE  mpemapar
MO3JI0BXKHBOTO  3pi3y rapOy3a 3BHYAWHOIO TMpPH  MaJOMY
30UTbIIeHHI. 3HAUTH JINSHKY 3pi3y 13 CyJAMHAMU, MMEPEeHTH Ha
BeNMKe 30iNblICHHS. BHBYMTH KiNbIeBi, CHipaibHi, CiTYacTi,
MOPHCTI, paOuHYACTI CyrHH. 3apucyBaTy TUIH cyuH (Puc.15).

iy

Lespeceny

Puc.15. IIpoBiiHI TKAHMHYU KCUJIEMHU: a — THIIH CYLUH:
1 — BYy3pKONOPOXXHMHHA TpUXeinaipHa; 2 — KiJp4acTa; 3 — crmipabHa,
4 — cituacta; 5 — npabuHyacTa; 6 — Kpam4acTa 3 00JSIMOBaHHUMH ITOPAMH;
0 — eBOJIIOLIS YWICHHKIB CyauH: 1 — 3MEHIICHHS IOBXUHY YJICHHKA;
2 — 3MEHIIEHHS CTYNEHs HaxMJy KiHIEBHX CTIHOK; 3 — npaOuH4acTi
nepdopamiiiHi MIaCTHHKY IEPEeTBOPIOIOTHCS Ha IPOCTI;
4 — cynpoTHBHE PO3TAIIyBAHHS IIOP 3MIHIOETHCS YEPTOBUM.
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Bucnosox (IlotpibHO chopMynroBaTH CaMOCTIHHO MICIS
MPOBENICHHS BCIX HEOOXiAHUX il i 3aBAaHb 1abopaTopHOi poOOTH)

Iumanus 013 camoKkonmpoio

1. [Tonsarts TkanuHu. OCHOBHI THIH TKaHWUH Y POCIHHAX.

2. SIki OCHOBHI O3HAKH MEPHUCTUMATUYHUX KIITHH?

3. Sk kmacuikylOTh MEPUCTEMH 3a 4acOM 1X BUHUKHEHHS 1
MiCIIeM po3TanryBaHHs?

4. Ha3BiTh THIW NOKPUBHUX TKAHHH, OXapPaKTEPUYHTE TX.

5. 3 sKuX 1mapiB CKJIAJa€THCsl BTOPHHHA MMOKPUBHA TKAHMHA?

6. Ha3BiTh TMIM MEXaHIYHMX TKAHUH, OXapaKTEPU3YHUTE 1X.

7. SIx po3MimryeTbcss MeXaHiYHa TKaHMHA B PI3HUX OpraHax
pociuu?

8. SIki mpoBiHI TKAHWHY BiJIOMi Y pOCITHH?

9. 3 sgkux eneMeHTIB ckiaamaeTbesi (oema (J1y0) 1 Kcujaema
(mepeBuna)? SIky poins BOHH BUKOHYIOTH?

10.51ki peyoBHHHU TIepecyBarOTHCS 1O (prroeMi Ta Keuemi?

11. Sxi ¢yskmii BUKOHYE OCHOBHA MapeHXiMa 1 sKi THUMH ii
Bimomi?

Jimepamypa

1. Bacumees A.E., Bopommn H.C., EnenmeBckuii A.l.
Mopdonorust 1 anHaToMusI pacTeHnd: Y4el. mocodue sl CTYIAeHTOB
e, ¥H-TOB 0 OWon. m XxuM. crell.: [IpocBemenne, 1988. - C. 98-
127.

2. Jlazapes O.B. Amnaromis pociun. JlaGoparopHuit
npaktiukym — K.: Bumasanunit gim "KM Academia" — Kuis, 1997. —
C. 63 —106.

3. Mopo3z L.B. boranika. JlaGopatopHi Ta eKCKypcCiitHO-
nmabopaTopHi
po6oru. Kuis, 1997. — C. 1 - 20.

4. Crebnsuako M.I., 'oruaposa K./I., 3akopko H.I'. boranika:
Anatomiss i mopdomoris pocimH: HaBu. mocionuk — K.: Bumia
mkona, 1995. —C. 96 — 111.
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JJABOPATOPHA POBOTA Ne5

TBapuHHI TKAHUHU

Mema podomu. 3acBOiTH 3arajibHi MOHATTS MPO TKAHWHU:
BUBYMTH OYIOBY, JIOKajizamito, (yHKIii, pPi3HOMaHITHICTb
TBapUHHHUX TKAHUH.

Mamepianu i  ob6nadnauus. Mikpockomnu,  TOTOBi
MiKpoTnpenapaTi TBAPUHHUX TKaHHH.

Teopemuuni gioomocmi

TkaHuHa — 1€ CYKYIHICTh KIIITHH Ta iX MOXITHUX, SIKi MalOTh
cuiibHi Mopdo-(izionoriudi o3naku. Y 1857 p ®. Jledigunr
3alpOINOHYBaB KiIacH(iKallito TKAHKWH, 3a KO BOHHU MOILISIOTHCS
Ha YOTHPH THUIIM: €MiTeNiaibHa, CIojydyHa abo OMmopHO TpodiyHa,
M’s30Ba Ta HepoBa. 0.0.3aBap3in y 1934 p. 3ampornoHyBaB
MOAUTUTH BCI TKAHWHW 32 iXHIMH QYHKIISIME Ha JIBI TPYIH:
3arajpHI Ta cremianbHi. Jlo 3araJbHUX TKaHWH BiH 3alIPONOHYBAaB
emiTeNi 1 TKAaHWHW BHYTPIMIHHOTO cepemoBumia (OCTaHHI
BKJIFOYAIOTh CITOJIYYHI TKAHWHH, KPOB 1 JTiMQYy), a 10 CHeiaIbHUX
— M’sI3€¢Bi1 Ta HEPBOBI.

EmiTenianpHi TKAHMHH TMTOKPUBAIOTH 30BHINIHIO ITOBEPXHIO
Tina, BCI MOPOKHUHHI Ta BHYTPIIIHI OpraHy, SKi MalOTh 3B 530K i3
30BHIMNIHIM CEPEIOBUINEM, i YTBOPIOIOTh YHCIEHHI 3aJI03H OPTaHiB.
Emitenii mkipn BHUKOHYye (QYHKIIIO 3aXHUCTy IHIIAX TKaHUH
opranizmy. KumkoBoMy emiTenito BiacTuBa TpodidHa (QYyHKIiA,
OCKITBKM BiH Oepe ydacTh y TMporecax IepeTpaBIOBaHHS Ta
BCMOKTYBaHHSI IOXHBHUX PEYOBHH. 3allO3UCTHUH  eIiTelNii
BHKOHYE CEKpEeTOpHY (YHKI[I0, a emiTeriii HUPOK Ta IIKipH —
¢byukmito BuaineHHsa. Emitenmid nmereHs 1 mKkipu 3a0e3nedye
(dhyHKIIiI0 Ta3000MiHY.

EmiteniankHa TKaHWHA BiAPI3HSAETHCA BiA IHIIMX 3a TpbhOMa
o3Hakamiu. [lo-niepire, emitenianpHa TKAHWHA CKIAAE€THCS JTUIIE 3
eniTeriadTbHUX KIITHH, IO YTBOPIOIOTH CyHUIbHI ractu. [lo-
Ipyre, s TKaHWHA 3aiiMae MEXYyH4e CTaHOBHINE i3 30BHINIHIM
cepenoBUIeM. [, TO-TpeTe, emiTeNalbHUM KIITHHAM BIIACTHUBA
nonspHa gudepeHIlianis, 0pH AKid OJUH KIHENb KIITHHH
po3MimyeThcsl Ha Oa3anbHii MeMmOpaHi, a Apyruil 3BEpHYTHH Y
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HalpsMKy 30BHINIHBOTO cepenoBuina. EmitTeniaabHi KIITHHH
JOCUTh WIBHJIKO BiIMHPAIOTh 1 IIBUAKO PO3MHOXKYIOTHCS; B
emiTenii HeMae KPOBOHOCHUX CYIWH 1 KHMBJICHHS BinOyBaeTbcs
BHAcHiZIOK IUdy3ii TKAHUHHOI PIAMHM 13 CIIOJYYHOI TKaHWHH.
EnmitemiankHa KkiiTMHa HaA3BU4aliHO Oarata Ha  HEPBOBI
3aKiHYEHHS, SKI  TepelarTh OpraHi3MoBi iH(popMalilo Bix
30BHIIIHBOTO CEPEIOBUIIIA.

Coonyyna abo omopHO-TpodiyHa TKaHWHA BHHUKAaE B
OCHOBHOMY 13 cepellHbOTO 3apOJIKOBOT0 JIHCTKa — Me307iepMu. Bei
BUJIM CIONYYHOI TKAHMHU T'€HETHYHO Iy’Ke MOoJiOHI. 3araibHOI0
MOP(OJIOTIYHOI0 O3HAKOK CIIOJYYHHX TKAaHUH € Te, 10 BOHH
CKJIaJaloThcsl 3 KIITHH 1 MDKKIITHHHOI pedoBuHH. CronydHi
TKaHWHU YTBOPIOIOTH OMOPHI CHCTEMH OpPraHi3My y BHTIISJI KiCTOK
CKelera, XpSIIiB, CYXOXMJIb Ta 3B’S30K, OepyTh ydacTh B
YTBOPEHHI OCHOBHHMX OpraHiB, MOEJHYIOTh Pi3HI BHJW TKAaHHH,
3a0€3MevyloTh KUBJCHHS KIITHH, TpaHcnopTyioTh O2 ta HCO,
MIEPEHOCATh  Pi3HI  PEYOBWHHU, 3aXUMAIOTh  OpPraHi3M  Bil
MIKpOOpTaHi3MiB 1 BipycCiB, POpPMYIOTh IMYHITET.

Crony4yHi TKAHWHHA MOJKHA TMOJUIATH HA TPU BENMHKI rpynu: 1)
3apOJIKOBY CITOJIYYHY TKaHWUHY;, 2) CIIONYYHY TKaHWHY 3 OLIBII
BHPaXEHUMHU TPODIYHUMHM 1 3aXUCHUMH (DYHKIIAMU; 3) CIIOIYUHY
TKAaHUHY 3 OUIBII BUPAKEHHUMH CIOJYYHHMH 1 OINOPHUMH
¢dbyukmismu. Jlo mepmioi rpynu HaIeXHTh Me3eHXiMa, 10 APYTOi —
KpoB 1 mimda, IO TpeTboi — BIACHE CIOJIydYHAa TKaHWHA, IO
MOJUIIETHCS HA CHJIOTENiH, PEeTUKYIApPHY TKAaHUHY, IIyXKY
Heo(OpMIIEHY CHOIYYHY TKAaHWHY Ta IIUIBHY CHOJTYYHY TKaHUHY.

M’s30Ba TkKaHWHA MOOYJOBaHA 3 EIEMEHTIB, 3JaTHHUX MO
CKOpOYEHHS. BHaciiJoK YTBOpEHHS B IMTOIIIa3Mi CKOPOTIMBUX
GiOpMISIpHUX  CTPYKTYp, BOHU BUKOHYIOTh BCIO CYKYITHICTB
PYXOBHX TPOIECIiB y cepeanHi opraHizmMy (KpoBo- i nmimdoooir,
pobora cepus, CyIOwH, IUIYHKA, KHIIKIBHUKA, TOBITPS ¥y
TUXATBHHUX NIIAXaX), MepEeMillieHHs OpraHi3My abo Horo 4acTHH y
npocTopi, 3abe3medye omopHy GYHKIIIO, 3IiHCHIOE MEXaHIuyHY
poboTy, TeHepye 1 NMpOBOAWTH HEpPBOBI 30ymxkeHHsA. Bupobise
SNEKTPUYHY SHEPTIIO.

EnemMeHnTn M’S30BMX TKaHHMH MICTAThH CHELiaJibHI OpraHenu —
MiodiOpumu. B iX OCHOBI JexaTh AaxKTHHOBI Ta MiO3MHOBI
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Mio(iTaMEHTH, $IKi CBOEI B3aEMOJIIEI0 3a0E3MEUyIOTh MPOIIEC
CKOPOYEHHS 1, TAKMM YMHOM, 3IHCHIOIOTH QYHKIIIIO PyXY.

IcayroTe  nBi  wiacudikamii  M’sA3¢BOi  TKAaHWUHU -
MopdodyHKIiOHaTEHA Ta TeHeTHYHA. 3rigHo 3
MOp(POPYHKI[IOHATHHO KiIacu(ikaliero M’s30BI TKaHUHH 34
0COOIMBOCTAMU OYyOBH, (DYHKIIIT Ta JIOKaIi3aIlii MOALISIOTECS Ha
2 rpymnu: TaajaKy (HEmOCMyroBaHy) Ta MOIMepedHO-CMYTacTy, SKa B
CBOIO 4Yepry TMOAIUNAEThCS Ha CKelneTHy 1 cepueBy. OcTaHHA
MOAUIAETHCS Ha poOOYy Ta MPOBIIHY CEPIIEBY M S30BY TKAHHUHY.

HepBoBa TkaHWHA HaAJSKWUTh J0 CIEIiaJbHUX TKaHUH, BOHA
IHTETrpy€e AISUIBHICTh YCiX YAaCTUH TiNa, 1 € HalCKIAJHINIOK 3 yCiX
TKkaHuH. HepBoBa TkaHWHA, 3 AKOi YTBOpEHa HEPBOBA CHUCTEMA,
cupuiimae iHoOpMaIif0 BiJl 30BHIIIHBOIO CEPEIOBHINA 1
3abe3meuye BiAMOBIIHY peakIlilo BCHOro opraHismy. Ii exeMeHTH
31aTHI  COpUMMAaTH  NOJApPa3HEHHs,  TpaHchOpMyBaTH I
MOApa3HEHHsT B HEPBOBHH IMITyJIbC, IIBHAKO HOro ImepeaaBaTH,
30epiraté  iH(poOpMarito, NTPOMYKyBaTH OIOJOTIYHO aKTHBHI
pPEYOBMHH, 3aBISKA YOMYy HEpBOBa TKaHWHa 3abe3medye
Y3TO/DKECHY IISIBHICT, OpTaHiB 1 CHCTEM OpraHi3My Ta HOro
amanTamio 10 yYMOB 30BHIMIHBOTO cepenoBuina. CrpuiMaHHS
iH(opmarrii BigOyBa€eThCsI 0COOTMBIMH HEPBOBUMH yTBOPEHHSIMH,
SIKI MaIOTh Ha3BY perenTtopis. Bix ekctepopenentopiB iHpopmairis
110 HepBax HAIXOAUTH y IEHTPAIbHUN BiJA1I HEPBOBOI CHCTEMH i3
30BHINIHHOTO CEPEINOBUINA, a BiX IHTEpOpemenTopiB — 3
BHYTpiImHiX opraHiB. [licns aHanizy iHpopMaii Bif EeHTpaIbHAX
BiIAiTiB HEPBOBOI CHCTEMH 110 HEPBOBUX IPOBIAHUKAX B OPTaHHU
TiJla HAAXOASITh HEPBOBI IMITYIIBCH, SIKi PETYIIOIOTH iX MisUTBHICTB.
OcHoBHUMH (YHKIISIMH HEPBOBOi CHCTEMH € TIPOBEIEHHS 1
reHeparis iMIOyIbCiB Ta IHTErpamis AISUTBHOCTI PI3HUX CHCTEM
OpraHi3my.

HepBoBa TkaHWHa CKIagaeThCs 3 HEPBOBUX KIITHH, abo
HEWPOHIB, i MOMOMIKHHUX KIITHH — HEWpOriii. 3a MOXOMKEeHHIM
HEUpOTTiss TOMINAETCA HAa JBAa BHAW KIITHH: TJIiONHUTH
(exTomepManbHOTO MOXOKEHHS), AKi HaJIeXaTh A0 MaKpOIIii, i
rmianpHi Makpodarn (Me3eHXIMHOTO TIOXO/KEHHS), SKi BXOJAThH
JI0 CKJaay MiKpOTIii.

31



Xio pooomu
3asoanna 1._BuBuntn Oym0oBY OJHOIIAPOBOTO OJHOSIEPHOTO
OPU3MAaTHYHOTO KYTHUKYJSIDHOTO eMiTeniro. 3apucyBaTH HOTO
(Puc.16).

Puc. 16.0 gHOIIapOBHi OHOAACPHUN TPU3MATHIHUN KYTHKYIAPHUN emiTemii
Tpy6oUOK HUPOK: | — emiTenianbHi KIITHHY, 2 — SAPO eMiTeNiaabHOl KJIiTHHH,
3 — 6a3anbpHa MeMOpaHa; 4 — MiKDOBOPCHHKH, 5 — CIOJy4Ha TKaHUHA

3asoanns 2. Po3risHyTH TOTOBUU MIKpOINpenapar IonepeyHoro
3pi3y TpyOUacToi KiCTKM JIIOauHH. 3apucyBatu ioro (Puc.17).

» 1 R Y N

Puc.17. BynoBa TpyO4acToi KiCTKH JTIOJUHU:
1 — ocTeoHH, 2- IEHTPaJIbHUI KaHaJI OCTEOHA; 3 — OCTEOLUTH;
4 — BcTaBHI IJIACTUHKH; 5 — KICTKOBI IIJIACTHHKH OCTCOHA.
3agdanna 3. PosrasHyTH mocTiiHMH mnpenapar OyaoBH
M’s3a cepus Npu MajioMy 30inbpmieHHi. 3HalWTH Ta 3apUCyBaTH
BUZIOBXKeH1 OaraTosiepHi BonokHa. (Puc.18).

i

A

Puc.18. Bynosa M’s3a cepiust:
1 — szpo, 2 — GaraTosiiepHi BOJIOKHA.
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3aéoannsa 3. DbynoBa HEpBOBOI KITHHU CITKIBKM OKa.
PosrnsHytn mocriiHMi mnpenapar OyIJOBH HEpPBOBOI KIIITHHU
CITKIBKM OKa MpH BEIHUKOMY 30iNblIeHHi. 3HalWTH Ha Tpenapari:
PO, akcoHH Ta AeHapuTH. (Puc.19).

Puc.19. bynoBa HepBOBOI KIIITHHH CITKIBKH OKa:
1 —sapo; 2 — akcoH; 3 — ACHAPUT.

Bucnoeox (I1otpidHO chopMyITHOBATH CAMOCTIHHO TCIS TIPOBE/ICHHST BCIX
HEOOXITHHX i 1 3aBIaHb JJaOOpaTOpHOI POOOTH)

Ilumanns 0na camoKoHmMponIo

1.51xa 6ymoBa i QyHKITIS emiTeTiaTbHUX TKaHIH?

2.Ha3zBiTh BUIH €MITENIIO.

3.5xkuii  B3a€EMO3B’SI30K  MDK OymoBolo 1 (DYHKIISIMH
CITOYYHOI TKAHWHH ?

4.Ha3zBiTh BUIIU CIIOJYYHOI TKAHUHHU.

5.5ki  ocobnmBoCcTi OyZOBH MAarOThH IIOCMyTOBaHa 1
HEITOCMYTOBaHa M’ SI30B1 TKAHWHU ?

6.0OxapakTepu3yiTe BIaCTUBOCTI M’ S30BO1 TKAHHUHHU.

7.5lxa 6ynoBa HEpBOBOI TKAaHIHU?

8.51ki OCHOBHI BIIaCTHBOCTI HEPBOBOI TKAHHWHH.

Hdimepamypa

1.T'ucromorus1, nuromorust u amopuonorus: atnac// Ilog pemn.
O. B. Bonxkosoii u 10. K. Enenxoro. — M.: Memununaa, 1996. — 233c.

2 JIymux O. ., IBanoBa A. ., Kabax K. C. Ticromoris
moquan. — JIpBiB: Mup, 1993. — C. 78 — 93.

3.CraxiB B. 1. 3aranpHa muronoris Tta ricromoris (po3min
“I'icromnoris”) (kypc nekuiit). — Hporoowd: Komo, 2004. — C.26 — 33.

4. Illycr 1. B. 3aranbHa ricTonorist 3 ocHoBaMH eMOpiosnorii. —
Tepuormins, 1999. — C. 111 — 116.
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JIJABOPATOPHA POBOTA Ne6

Bynosa xpomocom. Mito3

Mema po6omu. BuBuntn OynoBy Ta pi3Hi (OPMHU XPOMOCOM.
HaBuuTHCS BCTaHOBIIIOBATH MITOTHYHUHN 1HAEKC y KOPIHISX IUOYII
Ta BMITH iIeHTU(DIKYBaTH XpOMOCOMH JIIOJMHH, TUQEpEHIIIOBATH
YOJIOBIUMH 1 XKIHOUMH KapiOTHIL, BUSBIIATH XPOMOCOMHI MTOPYILICHHS.

Mamepianu i obnadnanns. MIKpocKol, KOPIHII MHOYII,
0apBHHK, TUTENb, (QUIBTPYBANBHUIA mMarip, NpenapyBajbHa TOJKa,
KapioTHITH 37I0pOBOi Ta XBOPOT JIFOTUHH.

Teopemuuni gioomocmi

[lix  MITOTHYHMM  [HKIOM  PO3YMIilOTh  CYKYITHICTB
B3a€EMO3B’A3aHUX 1 XPOHOJOIYHO JCTEPMIHOBAHUX TOIH, SKi
BiIOYBalOTHCSA B KIIITHHI B MEPIiOJ] MirOTOBKH O IOALIY, a TaKOXK
MPOTATOM CaMoro Mito3y. TpHBaicTh MITOTUYHOTO LUKIY CKIIAJa€e
y pi3HHX opraHi3miB Haitdacrime 18 — 24 roguH. I Bech MITOTHIHII
OHUKT OUBSITH Ha 4 mepiomu: BiacHe MiTo3 (mpodasa, Meradasa,
aHadasa, Tenodasa), npecuHTeTHuHui nepiog G1l, mepion CHHTE3Y
JHK — S ta moctcunTernyHuit nepiox G2.

Tpu ocramHi mepiogum  BimOyBaroThcs B iHTepdasi.
HaiiBaxxmmBimmmu mporiecaMu, siki BiIOYBarOTbCA B MITOTHIHOMY
WK € erTamd TIIOABOEHHS CHAJKOBOTO MaTepialy KIITHHH —
pemnikamis JIHK Ta mpomecu piBHOMIpHOTO PO3MOALTY HOro Mix
TOYIPHUMH KITITHHAMH.

Koxamil opraHisM XapaKTepu3yeETbCS TOCTIHHUM YHUCIOM
XpoOMOCOM, siKi B MeTadasi MITO3y MarOTh CBOIO ITEBHY MOP(OIIOTiIO.
ToMmy mneBHHI cHCTEeMAaTHYHHA XPOMOCOMHHN Ha0ip — CyTTeEBa
XapakTepucTuka Bumy. KoXXHWI BUA pOCIVH 1 TBApHH Ma€ CBid
KapioTumn, TOOTO  XPOMOCOMHHMW  HAOIp  KIITHHH,  SKAK
XapaKTepU3YETbCS MEBHUM YHCIOM 1 MOP(]OJIOri€ro XpOMOCOM.
Mopdororisi XpoMOCOM BHBUYAETHCS Ha MeTadazHHUX XPOMOCOMaX.
[Ilo6 matu ysBY HpO KapiOTHI LBOIO BHAY, BUBYAIOTH JEKiIbKa
JecATKIB MeTada3HUX KIITHH NEKUIbKOX OCOOWH Ihoro BUAy. B
OCHOBI Kiacudikarii XPOMOCOM TIKUTh PO3MIIIIEHHS
LEHTPOMEPHOI'0 pailoHy, TOOTO MEPBUHHOI MEPETSLKKHU, sIKa JUTUTh
XpOMOCOMY Ha JBa IuUleya. 3a LMM HOPUHLIWIIOM PO3PI3HSIOTH
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MeTaleHTPHYHi, cyOMeTaleHTpHYHi, AKpOLIEHTPUYHI Ta
TENOLEHTPUYHI XpOMOCOMHU. Jleski XpOMOCOMH MarOTh BTOPUHHY
MEpPeTsHKKY, sSKa MOXKe OyTH po3MillleHa B Pi3HWUX palioHax IuIeda.
SKIO0 BTOpHMHHA TMeEpPeTSHKKA PO3MIIICHA Ha JUCTAJIbHOMY KiHIII
XpPOMOCOMHM, BOHA BIUIUISE HEBEIUKY JUISHKY XpOMOCOM —
CYNYTHHK, SIKUH 3’€THYETHCS 3 TIIOM XPOMOCOMH TOHKOIO HUTKOIO.
Taxi XpoMOCOMH Ha3UBAIOTH CYITyTHUKOBUMH.

Xio pooomu

3asoannsa 1. Bupdith kapioTun jgroauHu. Jist bOTO MOPIKTE
MeradasHi IIIACTUHKM Ha OKpeMi XpoMocomH. B Mipy BuUpizaHHS
imeHTH(dikyiiTe XpOMOCOMH BINIOBIIHO JI0 po3Mipy 1 Qopmu,
mig0epiTh TOMOIOTIUHI Tapyd XpOMOCOM, BHUPi3aHI XPOMOCOMH
HakjIedTe B anbOOM, YKaxiTh KUIBKICTh XpOMOCOM 1 iX Tpymy,
HOPMAJILHUI KapioTUI YH Hi, YOJIOBIYUN Y1 KIHOUYHH 1 HoMy?

A .
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s
Puc. 20. HopmaunbHi kapiotunu groguau (A — xkiHk; b — yomnoBika)

3asoanna 2. llpuroryiiTe TUMYAacOBHIl TpermapaT KOPIHIIIB
uuoyni. Ilomepennso 3adikcoBani B 75 % cHOUPTI NPOPOCTKH
MOMICTITh Y CKISIHKY 3 BOJOMNPOBIAHOIO BOJMOK, TIOMIIIYIOYH,
JoYeKaliTecs ONMyCKaHHS KOPIHIIIB Ha 1HO. Y pe3ynbraTi Iiiel
MOpoLeaypy CHOUPT Yy TKAaHWHAX KOPIHIIB 3aMillye€ThCsl BOJOIO.
KopiHmi  BuWitmMiTh 13 CKJISIHKM, JIETKO TPOCYIITH 1X Ha
¢ubTpyBaNbHOMY mamepi Ta MOMICTITH y (apdopoBuil THrenb 3
areroapceiHoBuM OapBHUKOM ((apOa MOBHMHHA NMOKPHUTU KOPIHII).
Turens HarpiiTe 00 KUMIHHS 3 TOCTYIIOBHUM OXOJOIKEHHAM HOTO
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mig kpumkoro. HarpiBanust npoBoaste 2 — 3 pasu. [lpu BukunaxHi,
HEeoOXiIHO JoAaBaTh aneroapcein. Y mporeci ¢papOyBaHHS, TaKUM
YHUHOM, JIOCATAETHCS Mallepallis KIiTHH. 3BapeHUH KOpiHEelb BUIMITh
3 OapBHUKA Ha MPEIMETHE CKJIO 1 JIE30M OPHUTBH BIIIIIITh BiJ HHOTO
TeMHO 3aapOoBaHUIl KiHUMK (3aBIOBXKKH 2 — 3 MM), SIKHH MiAJSATaE
HAcTymHid 00poOui. KamHiTh Ha KIHYMK KOPIHIA Kparuio
areroapceiny, MOKpUHTE MOKPUBHUM CKEIbIEM, 3BEpPXY MOKIAJITh
KiJTbKa CMYXKOK (UIBTPYBaJIbHOTO TMarepy 1 MNPUTPUMYIOUYHM Kpai
MOKPUBHOTO CKEIbISl, KPYrOBUMH pyXaMH HATUCHITh Ha HBOTO
PYUKOIO MpenapyBaibHOI TOMKH. BHACTIZOK BOTO KITITHHU KiHYHKA
KOpIHIISL PO3XOJAThCS B MOHOmIap. Ha Bramo mMiArOTOBICHOMY
mpenapati, HE TOBHHHO OYyTH MyXHUPIIB MOBITPS, KIITHHA
MEpPUCHCTEMU TIOBMHHI PO3MIIIYBaTHCS B OJIUH IIap, XPOMOCOMH
MoBHHHI OyTH 4iTKO 3adapOoBani. 3a mormomorot 06’ektuBa 40 X
3HalAiTh MeradasHy IUIACTHHKY 3 TapHUM PO3KUIOM XPOMOCOM,
HiipaxynTe KUTbKICTh XpOMOCOM, PO3TIISIHBTE TXHIO MOP(OJIOT0.

3aeoannsn 3. BCTaHOBITH MITOTHYHHH 1HACKC Y MEPHCHUCTEMI
KOpiHIg IwOyai Ha MiAroToBjaeHoMy mpemnaparti. Kopucryrounch
00’exktuBoM 40 X mocaimiTe mpubmuzno 100 kimituH. Po3risHbTe 1
migpaxyiTe KIITHHH Ha cramgisx npodasu (I1), meradasu (M),
anadasu (A), tenodasu (T) ta intepdasu (I). [aui 3aneciTh y
TaOJIHLIFO.

ITone
30py

KinpkicTe KIiTHH Ha cTafil
n | M | A | 1 [ 1 ]  Beboro
Hani nincymyiite 1 Bupaxyiite mirornaauii inaexc (Im y %) amst
MEpPUCHUCTEMH KOPIHIISI MUOYITi 32 GOPMYIIOFO:

(I+M+A+T) * 100

Bucnoeok (llotpibHO chopMymEOBaTH CaMOCTIHO TIICIS TIPOBECHHST
BCIX HeOOXiTHUX JIiH1 1 3aBAaHB JTA00pPaTOpPHOI pOOOTH)

IHumanna ona camoxonmposnio
1. Xpomocomnua teopist T.X.Moprana.
2. IToHsTTS TIpO KapioTHIL.
3. Mopdonoriuni THITH XPOMOCOM.
4. TloniTeHHi XpOMOCOMH.
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5. Ctpykrypa XPOMOCOM: reTepoXpoOMaTHHOBI Ta
CYXPOMATHHOBI paliOHH.

6. PiBHiI mpocTOpoBOi opraHi3ailii XxpoMaTHHY.

7. KOMIOHEHTH XpOMaTHHY €yKapioT: HyKJIEOCOMH, TiCTOHU Ta
HEriCTOHOBI OUTKK. MiT03, Meli03, iX TeHETHYHA POJlb.

8. MiToTHYHMI TUKII, HOTO TPUBATICTh Y PI3HUX OpraHi3MiB.

9. MiToTUYHUI 1HAEKC.

Jdimepamypa

1. Hure-BeuromoB C. I'. I'eHeTHKa ¢ OCHOBaMH CEJIEKLIMU. —
M.: Beici. mk.— 1989. C. 55. — 84.

2. Amuxanusa C. W., Axudpres A.Il., Yepuun JI. C. OOmas
regerrka. — M.: Bercm. mik., 1985. — C. 10. — 23.

3. Barru K. II., TuxomupoBa M. M. PykoBoacteo k
MIPAKTHYECKUAM 3aHATUSAM 110 TeHeTuke. — M.: IIpocsemenne, 1979. —
C.4-13.

4, Toctumckuii C. A. u ap. [IpakTuKym 10 IIMTOTC€HETHKE. —
M.: U3a-8o MT'Y, 1974. — C.20 — 74.
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JJABOPATOPHA POBOTA Ne7 -8

MoHori0puaHe cxpeuryBaHHsA

Mema poéomu. HaBuutncs BU3Ha4YaTH Ipo30Qisl Ha PiZHUX
cTafisix po3BUTKY. [IpoBecT MOHOTiIOpUAHE CXpEITYBaHHS.

Mamepianu i o6nradnannsa. BIHOKYNSpHI IJIynu, MyTaHTHI
minii  gposodimm, edipuzaropu, edip, momieTnIeHoBa Iiiiika,
MIEH3ITUK, TPOOIPKH 3 Kaller.

Teopemuuni gioomocmi

Ceoi nocmimkenns [. MeHens po3novaB 3 MOHOTIOPHIHOTO
CXpellyBaHHs: BiH CXPECTHB JIBI YHCTI JIHII TOpPOXy, IO JaBaJId
HACiHHS JKOBTOTO Ta 3€JICHOr0 KOJIbOpiB (0aThKIBCHKI OCOOWHU).
HaciHHs pocivH ofiep>KyBaHUX BiJI TAKOTO CXpellyBaHHs (TiOpuan
MEpIIOr0  TOKOJIHHS) BHSBHIOCS OJHOMAHITHUM — JKOBTOTO
kobopy. Tox y ¢GeHOTHmIB TiOpHUIIB IEPHIOr0 IOKOJIHHS
TIPOSIBUBCS JIUIIIE€ OJMH 13 IBOX CTaHIB O3HAKW — JOMIHAHTHHM, IO 1
JIaJ10 Ha3BY BHSBJICHIM 3aKOHOMIPHOCTI.

Y nomamemomy I'. MeHmens cxpeliyBaB TiOpHAHM MEPIIOTro
MOKOJiHHS. IXHI Ham@aIKu (ribpuan Ipyroro IMOKOJIHHA) IaJH
30KpeMa: ¥4 Malld JKOBTHH KOJip (MOMIHAHTHUW CTaH ajene), Y4
MaJTi 3eJICHHH KOJIip (pEIleCUBHUN CTaH ayielieil).

L1 3aKOHOMIpHICTH JicTana Ha3BY 3aKOHY PO3IICITICHHS: IPH
cxXpemryBaHHi TiOpHAiB TEPIIOro MOKONIHHSA MK CO0O0 cepen ix
HaIl[aJIKiB CIIOCTEPIraeThCsl SIBUINE PO3MIEIUICHHS CTaHIB O3HAK Y
¢denorumi 3:1.

Posmennenass — sBUIIE TPOsSBY 000X CTaHIB O3HAKHU
(periecuBHOTO Ta MOMIHAHTHOTO) y JPYTOMY IOKOJiHHI TiOpHIiB,
3YMOBJICHE PO3XOJXKCHHSM aJieJIbHUX TEHIB, Ki X BH3HAYAIOTh. I
MeHnnenp IpoAOBKYBaB TiIOPHIN3AIII0 3 HACTYITHUME MOKOIiHHSMHU.
Bin 3BepHyB yBary Ha Te, IO 13 3€JICHOrO0 HACIHHS BHUPOCTAIH
POCIIMHY, SIKi JaBajyd HACIHHS JIMIIE 3€JICHOr0 KOJIbOPY, TOMI SK B
OJIHMX HAINAJIKIB, [0 BUPOCTAIH 13 )KOBTHX HACIHWUH, YTBOPIOBAJIOCS
HACIHHS JIMIIE XOBTOrO KOJIbOPY, 4 B IHIIMX SK JKOBTOrO TaK i
3eneHoro. Tak [. MeHnens IiAIIOB BUCHOBKY, IO HACiHHS i3
JOMIHAHTHHUM CTaHOM O3HaKM (KOBTHH Koiip) momiOHe 3a
(deHoTUIIOM, ale MOXKE PI3HUTHUCH 33 CHAJKOBHMHU BIACTUBOCTSIMU
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(renoturnom). HaToMicTh HAaciHHS, 110 Ma€ PELECUBHUNA CTaH O3HAKU
(3enenuit xomip), momiOHEe sIK 3a ()EHOTUIIOM, TaK 1 32 TEHOTHIIOM.
Otxe, Bce HACIHHS, peliecuBHE 32 (PEHOTHIIOM, OyJI0 TOMO3ZUTOTHUM
(Mano 1Bi OJHAKOBi ayeni reHa 3a0apBJICHHS HACIHHS), TOAL SIK
cepel HACIHHA 3 JIOMIHAHTHUM (DEHOTHUIIOM TpAIUIUIUCH  SIK
TFOMO3HUT'OTHI, TaK 1 TE€TEPO3UTOTHI (MaJK JBi Pi3Hi anesi 1bOro reHa)
HAaCIHUHHU.
Xio pooomu

3agoannsa 1. Po3rnsgHbTe OCOOMHHM AMKOTO THITY Jpo30(iin
(wild type) ta 3anmmmitTe X OCHOBHI O3HakKu. J[Jis IBOTO 3apsIiTh
edipu3aTop, BKIAIITh Y HHOIO MOJIETHJICHOBY JIIHKY 1 MEPECUNTE B
eipuzaTop MyX, SAKI  [OUIAralTh  HapkoTtu3amii.  [licis
3HEPYXOMJICHHSI OCTaHHBOI MYXM, HETalHO BHCHIITE MyX Ha
miactTuHKy-moe. llokm Myxum mepeOyBarOTh T  HAPKO30M,
KOPUCTYIOUHUCH JYTIOI0 Ta MEH3IUKOM, PO3MIISIHBTE 04i, (OPMY KPHII
Ta KOJNip Tina (KOJip Tila pO3TIISIHBTE 31 CIIMHHOI CTOpOHH). SIKIIO
mix 9ac poOOTH MyXHM TOYHYTH OXKHMBATH, iX MOXKHA IiZIMOPUTH
3HOBY, 3CUIIABIIH B eipH3aTOp.

3asoanna 2. HaBuiTbCs pO3PI3HATH CTAaTh Japo30odind Ta
3aNMINTh y 3O0MMTI OCHOBHI 30BHIIIHI BiIMIHHOCTI CaMOK Bil
caMmuiB. /[y 1poro BUCHMITE Ha IUIACTUHKY HAapKOTH30BAaHUX MyX
JKOTO THITY Ta PO3JALTITH X HA CAMOK 1 camIriB 3a MOP(OJIOT iIHUMHU
O3HAKaMH, KOPUCTYIOUUCH OIHOKYIISPHOIO JIYTIOKO.

3asoanna 3. Po3risiHbTE OCHOBHI CTaii PO3BUTKY APo30(isu
B OaHKax 3 KyJbTyporo. 3BEpHITh yBary Ha Te, mo Juduakd | Ta Il
BiKy MICTSTBCI y BEPXHHOMY IMIapi MOXXHUBHOTO CEpeloBHINA 1
aKTUBHO XapuyloThes; auauHKA |l Biky — HalOimeImmx po3mipis,
BHUXOJISTH 3 TIOXKHBHOTO CEPEIOBHINA HA CTIHKH OAaHKH, OLIi, pyxomi,
0e3roJyioBi; JSUIEUKH y BUTISAI KOPUYHEBUX KOKOHIB, MPUKPIIICH]
HEPYXOMO J0 CTiHOK OaHkH. YacTo MOKHA MOOAYUTH MPOMDKHY
cTanito Mk auuuHKO0 Il Biky Ta Jsmedkoro, KOMM JMYMHKA CTae
HEPYXOMOI0, 3a0KPYTIIIOETHCS, alie KoJip i 11e He 3MiHUBCSL.

TepMiau po3BUTKY Ipo30div MpHU ONTUMABHIA TeMITepaTypi
(23-25° C): siituie — | no6a; muaunku (1, 11, 1l Biky) — 5 1i6; snsneukn
— 5 ni6. Bunit HOBOro mokomiHHS BimOyBaeThcs depe3 10 — 12 nmib
ITICIS BiIKJIIaHHS €I MyXaMH.

3agoanns 4. Po3rinsHbTE MNPEICTaBHUKIB BHJIAHUX BaM
MYTaHTHUX JIiHIA #Apo3odinu. 3BepHiTH yBary Ha ¢opMmy Ta
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3a0apBJeHHS Ouel, Ha XapaKTep PO3BHTKY KpHJI, Ha KOJip Tila Ta
Oy/ZI0BY HICTMHOK. 3alUILiTh Yy 30LIMTI O3HAKH PO3IJISIHYTUX BaMH
MYTaHTHHX MYX Ta MOPIBHAUTE iX i3 MpeICTABHUKAMH JUKOTO THITY.

3anammas 5. 3axnaganas gocnigiB Nel ta Ne2. V mocmini Nel
CXPEIYIOThCS MYXH, SKi BIiIpI3HSAIOTHCI 33 aJbTEPHATHBHUM
MPOSBOM OJIHIET O3HAKW, MPUYOMY I'eH, SKUW BINMOBiJae 3a IO
O3HaKy € ayTocoMHMM. Y gociigi No2 cXpemyroTbes MyXH, SKi
BiJIPI3HSIOTHCS TaKOXK 33 allbTEPHATUBHUM IPOSIBOM OJIHIET O3HAKH,
ajie TeH, SKUH BIANOBIJAae 3a I[I0 O3HAKY, JIOKAJI30BaHUK B X-
xpoMocomi. [TocTaBTe npsiMi (caMka — JUKHIA THII, CaMellb — MyTaHT)
1 3BOPOTHI cXpelryBaHHs ( caMKa — MyTaHT, CaMellb — JIUKHH THIT).

VY KOoXHY MpOOIpKy MOMICTITh 1O JIBI CAMKH Ta IO JIBa CaMIIi.
[Ipobipku mignumiTe. Ha eTukeTmi BKaxiTh: JaTy 3akKjiajaHHs
JOCITiTy, HOro HOMEp, THI CXpPEIlyBaHHS i cBoe npizuiie. Odopmre
MPOTOKOJ JOCHTITY JJISl KOYKHOTO CXPEIyBaHHSI.

3anammsa 6. 3 npobGipok mociigy Ne 1 Ta Ne 2 depe3 kijbka
JTHIB BUAJITH OATHKIB.

Sanamma 7. Ilposenits anani3 F1 gocmigie Ne 1 ta Ne 2 okpemo
3 KOXHOI mpoOipku. IliaMOpiTh MyX, PO3OUIITE iX 3a CTaTTIO Ta 3a
(deHotunoM, nopaxyire. IlocamiTe y aBI HOBI MPOOIPKU 31 CBIKUM
MTOKUBHUM CEPEIOBHUIIIEM IO IT'ATh CaMOK Ta camiliB Fi Ha mpyre
mokomiHH gociigiB Nel ta Ne2. 3amumiiTe y MpOTOKOJ pe3yabTaTH
aHamizy Fi1 o0maBox mocmifiB (KUTBKICTh CAMOK Ta CaMIliB KOXXHOTO
(heHOTHTIIYHOTO KIIacy).

3anamma 8. 13 ycix mnpobipok mocmimie Ne 1 Tta Ne2,
rmocapkeHux Ha F2, Bumamite myx Fi.

3anammsa 9. llposenite anamiz F» gocmigy Nel Ta mocmimy Ne2.
Po3giniTe miaMopeHux Myx 3a cTaTTio Ta eHoTHOM. [lopaxyiiTe ix.
3anumiTe pesynabTatH F2 y mporokorn. BusHaure, ska i3 O3HaK €
JOMIHAHTHOIO, a SIKa PEeCHBHOI0. BCTaHOBITH THI PO3ILEIUICHHS B
F,. IlepeBipTe CBOE TpHUITYIIEHHS NpO po3MIerieHHs B F» 3a
noromororo X% TlopisHsiiTe Mik c060I0 Pe3yIbTaTH PELMTIPOKHUX
CXpeIyBaHb 1 BCTAHOBITH THUIT YCNAJAKyBaHHS O3HAK, [0 BUBYAJINCH.
HammiTe cXeMu cXpenryBaHb Ta BACHOBKHU Y IPOTOKOJL.

Bucnosox (IlotpidHo chopMyIroBaTH caMOCTIHHO ITiCTs TPOBEICHHS
BCIX HEOOXITHUX [Tl 1 3aBaHb JT]A00PaTOPHOI pOOOTH)
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Ilumannsa ona camokoHmpono
1. OcHOBHI METOAY T€HETUYHUX NOCHIIKEHD.
2. Tlowsarts mpo TreHOTHN 1 (EHOTHII, TOMO3UTOTHICTH i
IeTePO3UTOTHICTD.

3. 3akoHHM cnaJKoBOCTI BcTaHOBJeHI [.MeHaenem.

4. 1llo Ha3uBaIOTh ABUIIEM MHOXHUHHOTO aJIei3My?

5. SBumie  BHYTPIIHBO  MOJIEKYJISPHOrO  (JIOKaJBHOTO)
JOMiHYBaHHS.

6. Illo Take aHami3yro4e CXpelryBaHHs?

7. TlpaBuiIO YUCTOTH ramMer.
Jimepamypa

1. Mure-Beutromos C. I'. I'eHeTnka ¢ ocHOBaMH CeNeKIuu. M.:
Breicii.k., 1989.

2. I'epmren3on C. M. OcHoBbl coBpemenHo# reneruku. K.:Hayk.
nymka, 1983.

3. Amuxansa C. U., Axudpwre A. Il., Uepuua A. C. OOrias
reseruka M.: Beicur.mk., 1985.

4. Bartm K. B., TuxommpoBa M .M. PykoBomcTtBo K
MIPAKTHYECKUM 3aHATHAM 110 TeHeTnke. M. : [IpocBemenue, 1979.
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JJABOPATOPHA POBOTA Ne 9
IcTopuyHMii PO3BUTOK OPraHIYHOIO CBIiTY

Mema pooomu. llormuOuTy 3HAHHS CTYACHTIB TpPO
MTOXOJKCHHSI JIIOJMHU, O3HAWOMHUTH CTYJACHTIB i3 aHAJIOTIYHHMH 1
TOMOJIOTIYHHMH ~ OpTaHaMH, JIUBEPICHIIIEI0 1 KOHBEPI'CHIIIEO,
PYIUMEHTaMHU.

Mamepianu i oonaonanns. TaGnuii.

Teopemuuni gioomocmi

EBoroniss — mporlec HE3BOPOTHUX 3MiH y OyaoBI Ta
(GYHKIIAX OKMBHX ICTOT MPOTATOM  IXHBOTO  ICTOPUYHOTO
icHyBaHHs. Pe3ynbTaToM eBOMIOLii € MPUCTOCOBAHICTh OpPTaHi3MiB
10 yMoOB jaoBKULIA. IlpoGiieMu €BONOMIT JOCHIKYE DPO3ALT
Oiojiorii, sKuii Mae Ha3By eBoOIiiHEe BueHHsS. lle Hayka mpo
YUHHUKHA, MEXaHi3MH, 3arajbHi 3aKOHOMIPDHOCTI Ta HAacCJiIKH
€BOITIONIIT.

B ocHOBY 30050riuH0i Kaacudpikallii MoKIageHO CIOPiIHEHI
3B’SI3KM Ta BITHOCMHH MDK OKPEMHMH TpYIIaMH TBapuH, IO
BUHHUKIH B TIPOreci IXHBOIO ICTOPHYHOIO PO3BUTKY, ITOMIOHICTH
TBapuH 3a MOPQOIOTIYHUMH, (i310JOTIYHIUMH, EKOJIOTIYHUMH Ta
IHIIMMH O3HAKaMH.

Okpemi KaTeropii CHCTEMaTUKH — yapcmeo, mun, Kiac,
pAao, poourna, pio, eud — HA3WBAIOTh makcorHamu. OCHOBHOIO
ONWHUIICIO TIPUPOTHOI CHCTEMH OpTaHi3MiB € BUA. Buo -
CYKYITHICTB mozaioHO CTIIOpiTHEHUX OpTraHi3MiB, 10
XapaKTepU3yKThCA  MEBHUMH,  TIIBKH 1M BJACTUBUMU
MopdodiziomoriaHuME BracTUBOCTAMH. 15 BCiX 0COOMH 1BOTO
BUAY  XapakTepHa  TaKOX €THICTH (hiTOTeHEeTHIHOT O
MMOXO/UKEHHS, OJHAKOBHH THUI OOMIHY pEYOBHUH, IUTIAHICTH
MMOTOMCTBA 1 MOMIMPEHHS B MeXaX IMEeBHOI oOmacti (Tepurtopii abo
aKkBatopii), Ky Ha3MBalOTh apeaiom BuULy. OCOOMHM pi3HHX
BUMIB, fK TMpaBUjiIo, HE MAalOTh TiOpuUIiB, a AKmoO Ie H
BiOyBa€THCSA, TO IMMOTOMCTBO 3allMINAEThCSH OE3ILTiITHUM, SIK,
HAMPUKIIAJ, MYJ, JOIIAaK — rOpUIN KOHS Ta OCJA.

[MommpeHHss 0COOMH OMHOrO BHUIY B MeXax HOro apeamy
HEpIBHOMIpPHE: B OJHHUX MICIIX BOHHM YHUCJIECHHI, B IHIIHX —
TPAIUIAIOTBECA Pigko. TakuM YMHOM, KOXEH BHJ, SK IPABHIIO,
CKJIaIa€ThCSl 3 BEIMKOI KUIBKOCTI MOMYJISILIN, AKi BiApi3HAIOTHCA
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OllHA BIJ OJHOI 3aJie)KHO BiJl yMOB IiCHyBaHHs. Hampukman,
monmyJisiiis  Oidku  3BHYAlHOI, ska kuBe B Kapmarax,
BiPI3HAETHCSA BiA NTOMyJAMmil I[LOTO K BHUIY, IO HAaCENIsE
CXiTHOCHOIPCHKY TalTy, po3MipamH, 3a0apBICHHSIM Ta T'yCTOTOIO
xyTpa i T.1. Y pe3yibTaTi TakKuX 3MiH BUHUKAE P ceoepagpivHux
pac abo nidsudis, Hanpukiaa, y Kapnatax TpaniaseTbCs MiABUI
BHy OUIKH 3BUYAHHOT — OiiKka 36uualina Kapnamcora.

BiamoBimHo 110 Cy4acHOi CcHUCTeMaTHMKUM TOMAiIOHI 3a
O3HaKaMW Ta 3a MOXOJKCHHSM BUIU 00 €HYIOTHCS B OIUH pio
(Genus), 6auseki poan — B poounu (Familia), ponuau — B psaou
(Ordo), psau B xaacu (Classis), kmacu — B munu (Phylum).

Yci OCHOBHI KaTeropii po3noauIsioTh Ha OJMHHMIIL JPYroro
MOPSAKY: niomunu, nioxkaacu, niopoounu, niosuou. Kpim
3raJlaHuX TaKCOHIB y CHCTEMAaTHIll 3aCTOCOBYIOTh III€ YHCJICHHI
MPOMDKHI, 30KpeMma, Haopsad, HAOpoOuHa, HAOKIAC Ta IH.
3araJbHONPUUHATOI CHCTEMH TBapUHHOTO CBITY Ile HE ICHYE,
X04Ya BUCHI MOCTIMHO MPAMIOOTh HAJ i1 BIJOCKOHAJICHHSIM.

Ak Hayka cucreMaTwka c(opMyBaiacs JIMINE B IEPIIik
ronoBuHI XVIII ct. [lpoMy cripusiB BUXia y CBIT mparii MBEACEKOTO
npuponosHaBig K. Jlinaes (1707-1778) «Cucrema mnpupomm»
(1735). Jlinne#t onucaB 4208 BumiB TBapuH, 00’€IHABIIM IX B
lEpapXidHy CHCTEMY 3 TaKWX MiJNOPSIAKOBAHUX KaTEeTOpii: BUI,
pin, psan, knac. TBapuaaMi cBIiT JIiHHEH po3miuB Ha 6 KIaciB:

Ilepwuti cmynius

YerBepoHori Ceprie 3 1BOMa IITyHOYKaMH, KPOB
[Iraxn YepBOHA 1 rapsada

Lpyeuii cmynino
lamn Cepiie 3 OIHUM LUTYHOUYKOM, KPOB
Pubu YepBOHA 1 XOJIOTHA

Tpemiu cmynins
5. Komaxu XonogHa Oina piguHa 3aMicTh
6. Uepsu KpOBi

UeTrBepoHOTHX BiH Mi3HiNIE Ha3BaB ccaBsaMU. 3a JliHHEEM
0 TaJiB HaJeXaTh MJIa3yHH 1 36eMHOBOJHI, MO KOMax — yCix
YJIEHUCTOHOTI.
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VYei  iHmi Oe3xpeberni  (HadmpocTimi, — ryOkw,
KHIIKOBOIIOPOKHUHHI, TOJKOIIKipi) Oynu o0O0’€qHaHi B Kiac
UYepsu. JliHHel MOMHIKOBO BBaXKaB, 1110 B YEPBIB HEMA€E YEPBOHOT
KpoBi (y JOLIOBOTO 4YEpB’sAKa, HANpHUKIal, KpPOB UYEPBOHOIO
Kombopy). Hacto B OIHY CHCTEMaTHYHY TpyNy MOTPAaIlIsIN
TBapWHU, JNaJIeKi OJHA BiX OJaHOI, 00 32 OCHOBY Opamacs ojHa
03HaKa, IMepeBaKHO 30BHIMIHBO-MOpdonoriyna. Tak, 10 uepBiB 3a
JlinHeeM HaneXaTh TPOMIYHI MiJ3eMHI 3eMHOBOJIHI (YepB’siK)
JIMIIIE TOMY, 110 BOHM HE MalOTh KiHIIBOK. ToMmy Taka cucrema
npupoan, AK 1 cucremu mnochigoBuukiBs K. JliHHes, Oyna
MTY4YHOW0, (popMmanbHOW0, OyayBanacs MepeBakKHO Ha 30BHINTHIX
Mopdororiuaux o3Hakax. [Ipu i1 cTBOpeHHI HE BpaxOBYBaJHUCS
¢inoreHeTHYHi 3B’SA3KU OPraHi3MiB, HEJOOIIHIOBAJIOCS 3HAYCHHS
JUIS. CUCTEMAaTUKH aHaToMiuHOi OymoBu. besmepedHo, 3aciayroro
JlinHes € Te, IO BiH J]aB BU3HAUEHHS TOHSITTS «BUJI», YBIB Y
cucreMatuky OiHapHy HoMeHkinatypy. Ilpore K. JliHuero Oyio
BJIaCTHBE MeTadi3ndHe TIIyMadeHHs BUAY. BiH BBakaB, 10 BUIU
HE3MiHHI 1 iX CTIIBKH, CKIIBKHM CTBOpHUB bor. Cminx 3a3HavunTH,
o monuHy Sk Bua K. Jlinaei 3a 120 pokiB mo mosBu Teopii Y.
JlapBiHa BigHiIC 10 KJacy CCaBIliB, pAAy HIPHUMAaTIB pa3oM i3
MaBIIaMH Ta HaliBMaBIIaAMH.

OmanM i3 TepmMX YyYEeHHX, MI0 CHPHSIB PO3BUTKY
eBONIOIIMHNX i7eil, OyB (pany3pkunii HaTypamict XK.b. Jlamapk
(1744 — 1829). Bin BHCIOBHB TEHiaJdbHYy IYMKY, IIO MpPOIEC
ICTOpHYHOTO PO3BUTKY JKHBHUX OpPraHi3MiB Ma€ MOCTyHajibHUN
xapakrtep. QDopMm  JKMBHX  OpraHi3MiB  pO3BHBANHCA |
PO3BUBAIOTHCA BiJl TPOCTHX JO CKIATHUX. Po3pobnstoun
MPUPOJIHY CHUCTEMY TBapuHHOTO cBity, Jlamapk Buminse 14
KJIaciB, SKi pO3MilIye Ha IIEeCTH CTYIEHSIX 3a MOPSIKOM
YCKIIaJHEHHS iX oOpradi3amii Bix HaWOPUMITHBHIMAX (Kiac
In¢y3o0pii) no Haibinmem Bucokopo3BuHeHuX (kjmac Ccasii).
Koxamit 3 HHX BIiIPI3HSAETBCA BiJl TOMEPEIHHOTO OYIOBOIO
OCHOBHHX CHCTEM OpraHiB — HepBOBOi 1 KpoBoHOcHOI. lleit
MOPAZIOK BioOpaXkae Mporec iCTOPUYHOTO PO3BHUTKY OPTaHIYHUX
(¢hopM Bif MPOCTUX M0 CKIAAHUX, BiJi HU3HKOOPTaHI30BAHUX IO
BHCOKOOpTaHi3oBaHuX. Jlamapk mOCIiZOBHO MPOBOAHMTH IYMKY,
0 OpraHi3M 3MIHIOETHCS TiJl BIUIMBOM YMOB 30BHIIIHHOTO
CEpeAOBHINA, i 110 BUHUKJII 3MiHU MepefaroThes HamaakaMm. OTxe,
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y Teopii Jlamapka Brnepime Oynu 00’€lHaHI iJiess MIHIUBOCTI BUIIB
Ta iJed NOPOrPEeCMBHOI eBOJIONii, mpore He Oyno 3HalAeHO
MOSICHEHHSI MEXaH13My €BOJIOL[IHHOTO TIPOIECY.

Bxxe nanpukinmi XVYIII cr. po3BHBAaIOTHCS EBOJIOIINHI
MOTJIsA M, mi3Hime 4itko BukiaaeHi Y.Jlapsinom (1809 — 1882) y
¢dbynmameHnTanpHii npani ,,Iloxomkenns Bunis” (1859). Ilepemora
EBONIOLIMHOI Teopii cmpusuia po3poOli NPUPOAHHX CHCTEM
OpPraHi4yHOTO CBiTy, NOpH CTBOpPEHHI SKHX OCHOBHa YyBara
3BepTajiacsi Ha BUSBJICHHS (IJTOTEHETHYHUX 3B’SI3KiB, TOLIYKH
BIJICYTHIX JJAHOK B €BOJIFOIII1 Ta MPUMITUBHHUX MPEJKIB.

[IpuponHa cuctema TBapHHHOIO CBiTYy, cTBopeHa y XIX cr.,
YIIOCKOHAIOEThCS 1 Terep. OCHOBHUM 00’ €KTOM JIOCII/PKEHHS CTae
MOMYJISIIIS SIK eJIeMEHTapHa OJMHHMIIS EBOIIOIil. 3po3yMijo, IO
MOpSIZT 13 JCTAILHUM BHBYEHHSM BHJIB 1 MOMYISAIiH, 3 SKHX BOHH
CKJIaJIAFOTHCS, BJIOCKOHAJIIOETLCS BCSI CHCTEMa OPraHivyHOro CBiTy, a
TaKOXK TAKCOHOMIYHI OJIMHUIII PI3HOI'O PAHTY.

Xix poooTu
3aeoannsn 1. TlopiBHATH depenHn TOPWIIH, IITEKAHTPOIA,
CHHAHTPOIA, HEaHIEpTanblld, cydacHoi Jomuan  (Puc.21).
HapucyBaTu ix B aimb00M, 3aIIOBHATH TaOTHITIO

Puc.21. IopiBusHHS yepeniB ropum (A), nitekantpona (B), cunantpona (B),
neanzaeptainbia (1), cyqacnoi moaunu () .
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Tabnuysa 1

OcHo6HI nOKA3HUKU

Uecmpanonimexu
(nimexanmponu,
lcunanmponu)

\Apxanmponu

\[laneoanmponu
(neanoepmanvyi)

\Heoanmponu
(POMAHBUOH-YT)

1.Yac icnyeanns

2. Howupenns

3.0cobaueocmi
noX00JICents mina

4.06°em Mo3Ky

5.@opmu
Opeanizmy

2PYNYBaAHHSI|

6.Hasenicmo acumaa

7.Cman mosu

8.Hasenicmo 0052y

9.Hasenicmo
npayi

3HAPAOY)

10.0cnosni npomucau

11.Kopucmysanns
602HEM

e

12.0cnoeni
BUZHAYATbHI

Gaxkmopu_esonoyii

3aeoannn 2. PosrnsHyTH Ta
HOCJII,Z[OBHPIX (a3 po3BUTKY 3apOJIKiB XOp0BUX TBapuH (Puc. 22)

3apHCyBaTH

Moai0HICTE

Puc.22 IloxiOHicTh MOCHiNOBHUX (a3 pO3BUTKY 3apOAKIB XOPJOBHX TBapHH: | —
pubwu, 2 — canamanpu, 3 — yepenaxu, 4 — mamroka, 5 — JTOAUHU.

3agdanna 3. Po3rnsHyTM Ha MyJsKax,
repOapHUX 3pa3Kax aHAJIOTiYHi i FOMOJIOTIYHI OpraHu. 3apucyBaTH

X B aJIbOOM.
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3aeoanns 4. 3ar1oBHUTHA TAOIUIIO.

Ne IcTopuuHMii PO3BUTOK Ta Pi3HOMAHITHICTH OPraHIYHOrO ITepiox
CcBiTY

1 [TosiBa mepmux XpeOeTHUX — Oe3uUeNIennHUX BiAOynacs B
11aJIC030HChKY €py B:

2 P0O3KBIT 3¢MHOBOJHUX IIPUIIaJac HA Hepiox:

3 BUHHKHEHHS cCaBLIB i JIHCHUX KICTKOBUX pUO IpHIafae
Ha 1epioJ:

4 ITosiBa mepmIMX MOKPUTOHACIHHUX POCIHH NPUIIAJac HA
nepiox:

5 OCBO€EHHS TBApUHAMH CYyXOZOJIY, TOSIBA WIEHHCTOHOTHX
XapaKTepHa JUIsl Iepiofy:

6 Buxizg pocnuH Ha cyXoain — mossa ncuioditis
XapaKkTepHa JUIsl mepiofy:

Bucnoeok (I1otpibHO chopMyITFOBATH CAMOCTIHHO ITICIS TIPOBEICHHS
BCIX HEOOXITHMX [1iHi 1 3aBIaHb JJa00pPaTOpHOI pOOOTH)
Iumannsa 0nsa camoKoHmMpoOIIO
1. lIlo Take eBOJFOLLisI?
2. OCHOBHI MMOJIOXKEHHS €BOJTIOLIHOI rirtore3u Y. [apsiHa.
3. ®dinorenes. OinoOreHETHYHI 03HAKH XPEOECTHUX TBAPHH.
4. o take muBeprenmis? [Ipuxiran TuBepreHTHOI €BOJTIONII.
5. o xapakTepHO IS MYTAIlifHOTO TPOIECY SK YHHHHKA
€BOJIIOITIi?
6. Illo wHasuBaroTh aHamorier0? Ski oOpraHd Ha3HBaIOTh
aHAJIOTIYHUMHU ?
7. Illo Take Tomomoria? ki opraHM  Ha3WBAIOTh
TOMOJIOT ITHIMU ?
8. Illo Take momysaisi? SIki 03HAKK XapaKTepHi JIsl MOMYJISIIii?
9. 1o Take MiKPO 1 MAKPOEBOIOITis?
10.1Ilo Ha3uBatoTh 1000pOM?

Jimepamypa
1. I'pun., Crayr V., Teitmop /. buomorms: B 3-x Tomax. —
M.Mup, 1990.
2. Kopcynceka B. M. VYpoku 3aramenoi Oionorii. — K.:

Pan.mkoma, 1989.

3. Crebnsako M. I., I'onuaposa K. /., 3axopxo H. I.
Boranika: Anaromis i Mmopdomnoris pocnua: Hapu. mocionuk — K.:
Buma mkoima, 1995 — C. 96 — 111.

4. Tocmen M.Taiinbl xxuBoii npupoast. — 2000.

5. EBomouis opraniuHoro cBity (InTepHer).
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JJABOPATOPHA POBOTA Ne 10
Minuapcreo: Oanokairunni (Protozoa)
Tunm : Capkomactirogopu (Sarcomastigophora)
Indy3opii (Infusoria)
Anikommiekchi (Apicomplexa)

Mema poboomu. O3HAHOMHUTHUCH 13 OCOOMHBOCTIMH OYZOBH
Tima mpencraBHukiB  THmiB:  Capkomacrirogopu, IH]y30pii,
ANIKOMIUIEKCHI Ha MPUKIaA aMeOu 3BUYAMHOI, BIVICHH 3€JICHOI,
iHQy30pii Tyderabky, BUBYATH OCOOJMBOCTI Opraizamii Iux
MPEACTABHUKIB Ta BCTAHOBUTH HACIHiJIKA iX BIUIMBY Ha OpraHi3M
moauad. O3HaHOMUTHUCH 13 HAMOLIBII YMCICHHUMH MapasuTHYHUMU
opraHi3MamH cepej] OJHOKIIITHHHUX — CIIOPOBHKaMH (Ha TPHKIAJII
MAaSPIHHOTO TUIA3MOJTist).

Mamepianu i o6aaonanns. Mikpockor, damku [lerpi,
TIEMEeTKH, MPEJMETHI Ta MOKPUBHI CKJIa, TOTOBI Ta JKUBI Ipenaparu
Haumnpoctimux. IlocTiiHI MikpompenapaTH MajspiifHOTO TUIa3MOIis
(Ma30K KpOBi JIFOAWHH, XBOPOI HA MaJIAPIIO).

Teopemuuni gioomocmi

Kupnsranch 31e€01TBIIIOTO MIiKpOOpTraHi3MaMHu Ta
OpTaHIYHUMH PEIITKAMH, HAUTIPOCTIII BKIIOYAIOTE 1X Y 3araJIbHUI
mporec KpyrooOiry pedoBuH y Oiocepi. Cami K BOHH € KOPMOM
IUTSI KOJIOBEPTOK, HIKYHMX PAKOMOMIOHWX, MOJIOCKIB, MallbKiB Ta
momoanx pub. IlomiTHa iX pomb y CaMOOUYHWINEHHI BOJONM:
moimaroun OakTepid, HAWIIPOCTIINII THM CaMHUM pETYIIOITh iX
YHCIeHHICTh. [Iporecn TpyHTOYTBOPEHHS TaKOX 31 CHIOIOTHCS 3a
y49acTi0O HAWNpOCTImMX, IO BXOAATH OO0 CcKiIany enadony.
JloBeneno, 1o HaWMPOCTINI HE TUTBKU KUBIATHCS OaKTePiaIbHOIO
IPYHTOBOIO (IOPOIO, ajie i BUAUISIOTh PEUYOBUHH, 110 CTUMYITIOIOTh
PO3MHOXKEHHSI OakTepiil, 0coOmuBO azordikcyrounx. Tax BoHH
CHPHUSIIOTH MiIBUIIICHHIO POJIIOYOCTI IPYHTY.

I3 ckeneriB HAWMPOCTINIMX, IO HACETSUIM MOPS B MHHYII
reoJIOriyHi enoXH, YTBOPHIIUCS 0cagoBi mopoau. OcTaHHIM YacoM
JOBEeIeHO, 110 TMeBHI BuaW  ¢opaMiHipep BiaNOBIAAIOTH
Ha(TOHOCHUM IapaM. L[UM KOpUCTYIOTHCS TEOJIOTH, PO3IIYKYIOYH
Hadry.

Linuit psg  OAHOKIITUHHUX TMPICHOBOAHUX OIOIEHO3IB €
YyZAOBUMH Oioinouxamopamu, TOOTO iX HasBHICTb Y BOIAHOMY
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CEpelOBHUIIl CBIAYUTH NPO NEBHUH CTYMiHb Horo 3a0pyaHEHHS.
[Ipu OionoriyHOMYy OUHMIIEHHI BOJOHM TeX BHUBYAIOTH (ayHy
Hainpocrimmx. [Ipu ounieHHi BoAW B aKTUBHOMY MYJIi Y BETUKIN
KUTBKOCTI MICTATBCS 4epeBoBidacTi iHQy30pii i cyBiliku, M0
BEIYTh MPUKPIILICHUN CrociO KUTTA. [Ipy moripiieHHi OYHIICHHS
y BoOIi 3’sABIAOThCA iH(]Yy30pii Tydenbku, CyBiHKH CTalOTh
OpoIshbKKaMH, a TMpH TOraHii — y BeNUKIH KUIBKOCTI
PO3BUBAIOTHCS JPKTYTHUKOHOCI 1 ameOu. Konu BiOyBa€eThCsl BUKHT
OTPYHHHX PEUYOBHH Y BOJIOWMY, CYBIMKH pearyioTh Ha Iie Bigpasy:
BOHHM 3TOpPTalOTh CBii (INbTpyBajdbHUI amapat, iX creOenblie
CKPYUYY€TbCS B TIPYKHUHY.
Xio pooomu

3agoanna 1. BukopHCTOBYIOUM TOTOBI MiKpoIpernapaTu
O3HAaHOMUTHChH i3 OCOONUBOCTSIMH OYZOBH TBapHHHOI KIITUHH Ha
npuKiaai  ameOu 3BuyaiiHOi (Amobeina proteus) — THUIOBOrO
npezacraBHuKa kinacy Capkomosi (Sarcodina) (Puc 23).

3apucyBatu OymOBY KIITHHH aMeOW Ta IMO3HAYUTH ii OCHOBHI
YaCTMHH — IMTOIUIa3MaTHYHYy MeMOpaHy, €KTO- Ta EHJOIUIa3My,

Puc. 23. Ameba nporeii:
1 — exronmasma; 2 — eHjoIIa3Ma; 3— TpaBHI Bakyodi; 4—sapo;
5 — ncepomnonii, 6 — CKOPOTIMBa BaKyoIs

3agoanna 2. BUKOpPHCTOBYIOUM TOTOBI MiKpoIlpenaparu, a
TakoX >KuBi 00’exTH eBrienu semenoi (Euglena gracilis) (Puc.24),
03HAaHOMHUTHCH 13 OCOOIMBOCTAMHU OyAOBM 1i KIITHHH. 3apUcyBaTu
KIITHHY €BIJICHH, BKa3aTW HA PUCYHKY TENIiKyl1y, €KTO- Ta
€HJ0IUIa3MYy, JUKTYTHK, CKOPOTIIMBY BakKyoJlto Ta ii pe3epByap, BIUKO
(cturmy), xpomaToopH, AIpo, 3epHa MapaMily.
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Puc. 24.EBriena 3erneHa : 1 — JKryTHK; 2 — pe3epByap CKOPOTINBOI Bakyoui; 3 —
CKOpPOT/IMBA BaKkyouns; 4 — xpomaTodopH; 5 — sapo; 6 — mapamisioBi 3epHa; 6 — cTUrMa.

3agoanna 3. BUKOpPHCTOBYIOUM TOTOBI MIKpOIpenaparu, a
TaKOXK JKHBI 00’ekTH iH(Yy30pii Tydpemsku (Paramecium caudatum)
(Puc. 25), 3apucyBaTy KIIITHHY IapaMeriii Ta BKa3aTH ii OCHOBHI
opraHoigu (Makpo Ta MIKPOHYKJIEYC, CKOPOTJIMBI BaKyoOIli, TpaBHI
BaKyoli, KITUHHUHA pOT Ta KITHHHY TIJIOTKY, ITOPOIIHIIIO,
TPUXOITUCTH, €KTO 1 €HIOIIIIA3MY, BIKH).

Puc.25. Tndy3zopist Tydenbka:
1 — Biiiku; 2 — TpaBHA BaKyoJIsl; 3 — MIKPOHYKJIEYC; 4 — IEPUCTOM; 5 — KIIITUHHHUHI POT;
6 — ZHO TJIOTKH, 1€ YTBOPIOETHCS TPaBHA BaKyoiIsl; 7 — aHAJIbHA [1Opa; 8 — TPUXOLMCTH; 9 —
CKOPOTJIMBA BAKyOJIst 3 IPOBIAHUME KaHanamu; 10 — MaKpoHyKJIEyC.

3agoannsa 4. Po3rissHyTH TOTOBHM MiKpompenapar — Ma3oK
KpOBi JronuHH, XBopoi Ha Mamsipito (Puc.26). 3apucyBatu
300paykeHHA KIITHH. Bkasatu 310poBi Ta 3apakeHi epUTPOLIUTH.
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BigmituTi y 3apa)keHHX epeTpourTax IIa3Moill Ha Pi3HUX CTalisx
PO3BUTKY: MEpO30il MOJOAOrO IIa3MOJil0 (CTamis KUTbIIS);
ameOonoioHa (opma ra3Moito (cTajis MM30HTA), MO MICTUTh Bill
12 no 18 me3opoiriB; craTeBi (opMH MIA3MOJI0 (MIKpPOraMETOIHT,
MaKpOTaMETOIHNT). 3aMaTIOUTE B AJIbOOM.

1 2 3 4 5 6 7 8 9 10

Puc. 26. Massipiitnuii masmopuiii (Plasmodium vivax):
1- 3m0poBi epuTpolMTH; 2— KijblenogiOHa cramis; 3 — 5 — ameOomnoxiOHUi mWK30HT, 6 —
3pisuii mo30HT; 7 — 8 — Aias4i MM30HTH; 9 — XKiHOYHMI raMmeToruT; 10 — YOIOBIUMIA raMeTOLHUT.

Bucnoeok (IlotpidoHo chopMyImroBaT CAMOCTIHHO ITICIISI POBEICHHS
BCIX HEOOXITHMX [Tl 1 3aBIaHb JJa0OPaTOPHOI pOOOTH)

Humanna ona camokormpoio
1. Jlo cknagy SIKAX €KOCHCTEM HaJIe)KaTh HalumpocTimti?
2. SIKi 3 eKOJIOTTYHMX (haKTOPIB MarOTh HA HUX BUPIIIAIbHUM BIUTUB?
3. Ha sxi TvmH 1 KJTacHl TTONUIAIOTH OMHOKIIITHHHUX? SIKi peICTABHUKH
JI0 HUX HaJieXxaTb?
4. Sy poinb BimirparoTh HakimnpocTimii B 6iochepi?
5. SIxe BOHM MarOTh 3HAYECHHS IS JTIOIUHU?
6. [puroryiite moXxuBHI cepemoBuIna ot ameOu nporelt Ta iHdy30pii
Ty(eNbKH 1 BUPOCTITh KyJABTYPY LINX TBAPHUH.
Jimepamypa

1. baman IL I'., Bepsec FO.I"., Jlykamos /I.B. Pobounii 3ommut
JUIA TPaKTHYHUX POOIT 3 300i0rii 0e3xpedeTHUX I CTYIEHTIB
OiomoriyHOro (akymnpTeTy BUIIMX HaBYATBHUX 3akmafmiB. —K.:
dirorentp, 2002. — C. 13-45.

2. Jorems B.A. 3oomnoris 6e3xpederanx. — M.: B. mik., 1981. —
C.34-72.

3. Kosanbuyk I'.B. 3oomoris 3 ocHoBamu ekonorii. — Cymu:
BT/l ,,YuiBepcurercobka kuaura”, 2003. — C.24 — 88.

4. Mazypmouu b.M., Koanp B.II. IlpakTukym i3 300morii
oe3xpedernux. — K.: B. k., 1977. — C. 14 — 54.
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JIABOPATOPHA POBOTA Ne 11
IMinuapcreo: Baratoxaitunni (Metazoa)
Tum: I'yoxu (Spongla)
KumkoBonopo:xuunni (Coelentebrata)
Ilnocki wepsu (Plathelminthes)
IepBunnonopo:xuunni (Nemethelminthes)
Kinbuacri yepsu (Oligocheta)

Mema poboomu. O3HaHOMUTHCH 13 OCOOTUBOCTSIMH OYyJIOBH
Tina TyOKM Ta TiIpy MPiCHOBOAHOI Ta Mapa3uTHYHUX HEMaToj Ha
MPHKIIAJIi acKapuIu JIOACHKOI (acKapuau CBHUHSYOI), 030pOEHOTO Ta
HEO030pOEHOr0 il SIKIB, JIAHIIETONOAIOHOI0 CHCYHa Ta BCTAaHOBHTH
HACIIIIKK X BIUIMBY Ha OPTaHi3M JIIOJANHH.

Obnaonanns i mamepianu: dikcoBani abo KHMBI IpernapaTu
ryOKd OOmsirW, TiApyd TPICHOBOAHOI, acCKapuId JIHOACHKOI,
030pO€HOr0 Ta HEO30POEHOr0 IIil’SIKIB, JIAHIIETONOAIOHOrO CHCYHA
MIKpPOCKOITH, JTabOpaTOpHi JIYITH, CKaIBIIENI, Jie3a OpUTBHU, IPEIMETHI
Ta IMMOKPUBHI CKEJIBITS.

Teopemuuni gioomocmi

TBapuH, 10 XHUBISATHCS TyOkaMu, mayke Mano. Jlumie B
IUTYHKY ACSKUX prO 1 TIOJICHIB 3HAXOMIIA PEIITKH T'YOOK, MPOTE B
Xap4yoBOMY paIlioHi i IIUX TBapWH BOHU HE BIiJIrparOTh IMMOMITHOI
pouri.

Mix ryOkamMu Ta IHIIMMH OpPraHi3MaMH CHOCTEpIraroThCA
pizHi ¢opmu cumbiozy. Tak, Oarato paxomomiOHHMX, JIesKi
0araToOmeTHHKOBI YepBH BUKOPHUCTOBYIOTh TiI0 TYyOOK K
CXOBaHKy 1 3axHCTOK Big BoporiB. Y TKaHHHAaX TyOOK
BiAKIANAalOTh  AWIS  KiTbYacTi 4epBH, padku, pudbu. Y
raparacTpalibHiii TOPOKHUHI TYOOK XOBAaIOThCA Ha HIY KPEBETKHU
Ta OOKOIIaBYU (SABUIIE KOMEHCALIZMY).

Mix rybkamu, 0COOJIMBO MPICHOBOJHUMH, 1 BOJOPOCTSIMHU
BCTAaHOBJIIOIOTHCSL JIOCUTH TICHI B3a€EMOBHTIIIHI 3B'a3ku. Tak,
300XJIOpEIH, TOTPAaNWBIIM 3 BOAOK B TUIO TYyOKH, He
MEePeTPaBIIOIOTECS Bipa3y, a NMEBHUH Yac >KMBYTh y KIITHHaX
ryOku. ['yOka BUKOPUCTOBYE KHCEHb 1 MOXKHBHI PEUOBHHH, IO
CHHTE3YIOTb BOAOpOCTi. OcTaHHI 3HaXOASATb TYT 3aXUCTOK,
MiHepanbHi COJi Ta BYIJIEKUCIUH Ta3, 10 BUAIIAETHCA T'yOKOIO
npu auxaHHi. lle saBume npomokoonepayii. 3eneHuil Komip
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MpiCHOBOJHMX TYyOOK 3YMOBIEHHHA caMe HasSBHICTIO B IiXHIX
TKaHUHAX 300XJ0ped.

BesnepepBHO mpomyckaroun depe3 CBOE TiIO BOAY, T'yOKH €
yynoBuMu OiogineTpatopamu. IligpaxoBano, mo ryoka o6'emom
npubausHo 10 kB. cM mpouimkye 3a 100y Bix 100 o 2000 1 BoaH.
Oco0IMBO BaXKJIUMBA iX pOiIb y MpoIlecax CAMOOYMIICHHS MPICHUX
BOAOHM BiJ THHIOUHMX OPTraHIYHHUX PEIITOK, OakTepiii i npiOHHMX
MJIaHKTOHHUX OpraHi3MiB.

['yOkn BHITydalOTh PO3YMHEHI y BOJi PEYOBHHH, Y TOMY
quciai W Ti, MO MICTATH KPEMHIH Ta Kabllii, sSKi WIyTh Ha
MoOy/I0BY TXHBOTO CKETIETY.

OxkpeMi Buau TY0OK € 00'ekTamu mpomuciy. Lle mepin 3a
Bce myarnemni 2ybrku (Spongia officinalis, Hippospongia
COMMUNIS), TOMIUPEH] B TEIIMX MOPSX, iX CKENET CKIaMa€ThCs
JUIIe i3 TYCTOi CITKM POroBHX BOJOKOH. TyanmeTHa TyOka 3
AHTUYHUX YaCiB BUKOPUCTOBYETHCS JIIOJMHOIO JUUIst MATTS Tina. Ha
ChOTOMHI  TyaJieTHI TyOKM  BUKOPHCTOBYIOTBCS 1  SIK
moiipyBajbHMi Ta 1UliQyBadbHMN MaTepial B IOBCIIpHIH
MpakTHUIll Ta JUIi BUTOTOBICHHS (insTpiB. Bucymeny Ta
pO3TEpTy Ha MOPOLIOK OOMATY BUKOPUCTOBYIOTH IIPHU PEBMATHU3MI
SIK pO3THpPAHHS, SIK TOMEOTATHYIH1 JIIKK — IIPH HEBPAJITII TOIIIO.

Ceepanadi TyOKM  KZiOHU, TIPOPOONAIOYM XOOU §
BaITHSAKOBOMY CyOCTpaTi, pYWHYIOTh CKEISICTI  y30epesiKs,
kopanoBi pudm (ix BigMepai YaCTHHH), TOIIKOIKYIOUH
Yyepemamkd — YCTPUIb,  3aBAAIOTH IIKOAW  YCTPUYHUM
rocmogapcTBaM. € 11i ryokxu i B YopHOMY MOpi, 30Kpema, Taki
Buau, sk Cliona vastivica, C. lobata.

KopanoBi mominu BiirparoTe BaXKIUBY POIb YV KPyroooOiry
pedoBUH 1 30impmieHHI Oi0NOTiYHOI MPOAYKTHUBHOCTI OKeaHy. I3
CKENIeTYy  MAJpernopoBUX  KOpaTiB HOPOTSTOM  TUCSYOIIITh
YTBOPWIKCS 3HAYHI BiIKJIa/IM BaITHSAKIB, K1 i Terep MPOJTOBKYIOTh
30umpmryBaTucs. CKeleTH MaJIpernopoBHX KOpasliB MaloTh HIMPOKE
TOCIOJapChKe 3aCTOCYBAHHS: K Oy/IIBENbHUI MaTepial, SK CHpO-
BUHA JUISl OJIEpKAHHSI BallHa, JIKiB, U ONipyBaHHS i mntiyBaH-
HS JepeB'STHUX 1 METaJIeBUX BUPOOIB. [3 HUX BUTOTOBISIOTH TPH-
Kpacu i cyBeHipu. Tak, y CepenzeMHOMY MOpi i ATIaHTUYHOMY
OKeaHi MeUIKae 4YepBOHMMH, abo OmaroponHuii, kopan y HopHomy
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Mopi Ta [HaifickkoMy OKeaHi - YOpHUH, 3 SKHX BUTOTOBJIAIOTH Ha-
MUCTO # 1HII MpUKpacH.

[Mopsn i3 UuM TiApu Ta MEAY3H, XKHUBJISUYMCh MalbKaMHu pHUO,
3aBJIAl0Th MIKOIM PUOHOMY IOCMIOAAPCTBY. IX HEraTUBHMIT BIIIMB Ha
ixTioayHy UTIOCTPYIOTH TaKi JaHi: OJHA aypemis 32 CBOE KHUTTS
sauiye 450 — 500 mnunHOK pHO, a MOMIMpPEHa B MIBHIYHUX MOPAX
nianess — 10 15 tucsy. Menysu 37e0UIbIIOIO YTBOPIOKOTH CBOEPITHI
«TYIHUKW» B XapUOBUX JIAHIFOTaX Mops, 60 HUMU MaiiKe He JKUB-
nAThCA iHImI TBapuHH. Y geskux kpainax (Kutai, Snomii)
ciuupomeny3 BXHUBaIOTh B 1Ky. BueHHMH po3po0JIEHO TEXHOJIOTIiO
BHUTOTOBJICHHSI MTACTH ¥ TMOpOIIKa 3 TiNa cuudoMenys, Mo MOXYTh
BUKOPHCTOBYBATHCH SIK JOJATOK JIO KOPMOBOTO paIliOHy CBUHEH i
CBiliChKMX mTaxiB. TBapuHM MIBUAIIE POCTYTh MiJ] BILTUBOM
010JIOTIYHO aKTUBHUX pe4YoBHMH Meay3. OTpyTra HeSIKUX Meay3
(xpectoBuukH, (hizamii, kyboMeny3n «MOPCbKOi ocn») Hebe3neuHa
JUTSL JTFOTUHU.

Xio pooomu
3aeoannsn 1. 3apucyBaTi (GpikCOBaHHHU Tperapat IyOK: OOATH
(Spongilla lacustris) (Puc.27). 3apucyBaTy 3arajbHU# BUTIISA TYOKH.

SO

Puc. 27 PizHomaHiTHICTS TYOOK: A — acierta — Ascetta primordialis; b — cuxon —
Sycon raphanys; B — komnownist — Aplisina aerophoda; I' — tyanerna ry6ka — Euspongia
officinalis; T — mpicuoBoxua Gomsira — Spongilla.
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3agoanna 2. Posrmanytun (ikcoBaHWI mpemapar Tiapu
npicaoBoaHoi (Hydra vulgaris) (Puc.28). 3apucyBatu 3aranbHuit
BUTJIS[ TiApW: HAa PUCYHKY TNO3HAYUTH TiTO TigpHW, NIyHaJbII,
MiIOIIBY, POT.

Puc. 28.3aranbruii Burisaz (a) i 3oBHimHA OynoBa (0): 1 — urynansig; 2 — eHTOAEpMA;
3 — exTomepma; 4 — MOIIOAA rigpa, 0 BiIOPYHBKOBYETHCS; 5 — stiIle HA PI3HHUX CTAdisX
PO3BUTKY; 6 — mijiomBa; 7 — OMOpHA IUIACTUHKA; 8 — racTpajibHa NMOPOXKHUHA;
9 — cnepmaTo3onu; 10 — cimsauky; 11 — poToBuit oTBip

3aeoannn 3. Po3riagHyTH 30BHIIIHIA BHIJISA acCKapHIH
moncekoi  (Ascaris lumbricoides) (camxm i camis) (Puc.29).
BusButr 03HaKu crateBoro auMopdizmy.

3BepHYTH yBary, MmO TyOM ackapuja pO3MIIIYIOThCS
HACTYITHUM YMHOM: OJTHA 3 TYO BiIIOBITHO IO CIMHHOTO OOKY Tina, a
IB1 1HIII 3aiiMarOTh OiYHO-YepEeBHE MOJOKEHHS. 3a JOTIOMOT OO JTyTIH
3HAWTH PpOTOBHH OTBIp, OTOYEHWI TphOMa Tybdamu, a Ha
MIPOTIJISKHOMY KIHIII TiIa — aHAFHUHA OTBIp, CTaTEBUIl OTBIp CaMKH
MICTUTBCS Yy TIEPEqHI TPEeTHHi Tila, B KUTBLIEBOMY 3ariuOiIeHHI;
CTaTeBUH OTBIp CaMIls, OTOYEHWH CTATEBUMH COCOYKAMH,
PO3MIIYEThCS y MUISHIT aHATBHOTO OTBOPY.

3apucyBaTH caMKy 1 caMIlsl acCKapuad, Ha PUCYHKY ITO3HAUYUTH
por, TyOu, aHaNEHUI OTBIp, CTaTEBU OTBIp (CaMKH).
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Puc.29 Jlronceka ackapua (Ascaris lumbricoides)
A — camerlp (33/IHii KiHEIb 3aKPyYeHO Ha YEPEBHY CTOPOHY);
b — camka: 1 — pot, 2 — crateBuii OTBip, y caMmid CITiBIIafae 3 aHATbHUM — 3

3asoanna 4. 3a [0NOMOro0 JIymH Ta MiKpockona (Mmaje
30LIBIIEHHS) BUBYMTH OCOOJMBOCTI OYIOBH JIAHIIETONOAIOHOIO
cucyna (Puc.30) Ha rOTOBOMY Mikpomnpenapati. Po3risHyTH
MIPUCOCKH ( IO CIY)KaTh IS MAapa3UTHYHOrO CHOCO0y JKUTTS), POT,
CTPaBOXiJ, TUTKM KHIIKIBHWKA, OpPTaHU PO3MHOXKEHHS. Po3risHyTn
0COONTMBOCTI  30BHIMMHKOI OyJOBHM CHCyHa Ta BCTAaHOBUTH
0COOJIMBOCTI MPHUCTOCYBAHHS JIO TAPA3UTUYHOTO CIOCO0Y KHUTTSI.
3apucyBati pO3MIIICHHS BHYTPINIHIX OpTaHiB Ta IO3HAYUTH Ha
PUCYHKY TIPHCOCKH, TpaBHY CHCTEeMY (POTOBHH OTBip, TJIOTKY,
CTpaBOXifl, KHINKIBHHK, II[0 3aKiHUye€ThCS  CIIMO), OpraHu

PO3MHOXKEHHS (CiM’SIHUKH, S€YHUK, )KOBTOYHHK, MaTKY).
;6’ 7

Puc.30 Jlanneromoniouuii cucyn (Dicrocoelium lanceolatum): 1 — porosa mpucocka,
2 — 4yepeBHA NMPUCOCKA, 3 — CIM’SHHUKH,5 — ciM’anpuiiMay, 6 — MaTka
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3agoanna 5. O3HAHOMHUTHCH i3 OCOONMBOCTSMH 30BHIIIHBOI
Oy/ZI0OBH CTHOXXKOBHX YEpBIB Ha MPHUKJIAAI KapIMKOBOTO il sIKa
(Puc.31). BcraHoBuTH 0COOJMBOCTI OpraHizaiii Tijlia: 3HaANmITH
TONIBKY, Ha SKii pO3TalioBaHi OpraHW MPUKPIIJICHHS (IPUCOCKH,
raueyky), HE MOWICHOBAHY MUISHKY — IIMHAKY Ta OKpPeMi WICHHKH
(sikuX MOXke OyTH Bif 3 — 4 110 IGKUIBKOX JIECATKIB TUCAY), CTPOOLTY,
MPOTIOTHIH.

3apucyBaTy 3arajibHUMl BWIJIS II’SKa Ta BiJ3HAYMTU Ha
PUCYHKY  CKJIAJIOBI YacTHHM TUIa: CKOJEKC 3  OpraHaMu
MPHUKPITUICHHS, HHAKY, CTPOOiTY, IPOTIOTUIH.

Puc .31. Kapnukoeuit win’sik (Hymenolepis nana): a — 3aranpHuii BUrisiA: 1— ckomexc,
2 — umiika, 3 — crpobina, 4 — He3pina MporioTHaa, 5 — repMadpoaUTHA NPOTIOTHAA, 6 — 3pina
MPOrJIOTH/A.0 — LMK PO3BUTKY i3 KHILOK JIIOAUHM: 1 — cTpoOisa cTaTeBO3piioro yepsa,
2- siitie, 3- BUMIIOBII i3 s€lb OHKOC(hEPH Y BOPCHHKAX CIM30BOT 000JIOHKH, 4- IUCTELEPKOiN,
5 —BHXiJ IIMCTELEPKOINIA i3 BUBEPHYTHM CKOJIEKCOM i3 BOPCHHKH Y ITPOCBIT KHIIKH,
6 — MpUKpITUICHHS CKOJIeKca IO CTIHKM KHUILIKH, 7 — picT CTpoOiny.

3aso0anna 6. Po3risiHyTH 3arayibHi pUCH OYIOBH JIOIIOBOTO
uepB’sika (Lumbricus terrestris). 3apucyBaTu 3arajJbHHN BHIJISI,
MO3HAYUTH TEpPEHI CerMEeHTH, MOSICOK, MEeTUHKU. [Ipu 300pakeHHi B
301IBIIEHOMY BHIUIAJI MEPEIHBOrO KiHLA TijIa 3 YEpeBHOro OOKY
BKa3aTu poOT, YEPEBHI IETUHKH, YOJIOBIYi 1 XKIHOUI CTaTEBi OpraHu.
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Puc. 32.3aranbHuii BUTIIS JOIOBOTO YepBa:
Bucnoeok (IlotpidoHO chopMyITrOBaTH CAMOCTIHHO ITICIISI POBEICHHS
BCIX HEOOXITHUX [Tl 1 3aBIaHb JJa0OPaTOPHOI pOOOTH)

Iumanna 0ns camokoHmposo
1. Ha siki xmacu MOAiISIIOTh TYOOK Ta siki IXHI HalXxapakTepHili
oco0uBoCTI? SIKy poJib BigirparoTh TyOKH y BOAHUX €KOCHCTEMax?
SIxe BOHM MarOoTh 3HAYEHHS IS JIFOIUHN?
3. BumoBwii ckjaa i po3celieHHs OOAAr Y HAaBKOJIHUIIHIX BOJOHMAX.
4. XapaxTepHi 03HAKH TUITY KHTITKOBOITOPOXKHUHHI.
5.0co6mMBOCTI POBMHOKEHHS 1 pO3BUTKY KHIIIKOBOITOPOKHIHHUX.
6. bymoBa Tima Ta (i3i0NOTiUHI TPOLECH KUTTEMISILHOCTI
KHIIKOBOIIOP O’KHUHHUX.
7. XapakTepHi O3HAKH Ta (YHKIIOHAJTbHE MPHU3HAYEHHS DPI3HUX
THITIB KIITHH KHTIIKOBOITOP O’KHUHHUX.
8. 3arampHa xapakrepuctuka Tumy [lmocki depBu.
9. bynosa Tina Ta cuctemu opraHiB CThOXXKOBHX 4YEpBIB Y
3B’S3KY 13 MPUCTOCYBAHHSM JI0 TIAPA3UTH3MY.

Jimepamypa

1. baman IL I'., Bepsec FO.I"., JIykamos /[.B. Po6ounii 3ommt
JUIA TPaKTHYHUX POOIT 3 300i0rii 0e3xpedeTHUX I CTYIEHTIB
OiomoriyHOoro (akymnpTeTy BHUIIMX HAaBYAIBHHMX 3akimamiB. —K.:
®ironentp, 2002. — C. 13 —21.

2. Horens B.A. 3oomoris 0e3mo3BoHouHHMX. — M.: B. mmik.,
1981. —C. 72-88.

3. Kosanbuyk I'.B. 3oomoris 3 ocHoBamu exonorii. — Cymu:
BT/ ,,YuiBepcurerchka kaura”, 2003. — C.88 — 93.

4. Maszypmosuu b.M., Kosans B.II. Ilpaktukym i3 300morii
oe3xpedernux. — K.: B. k., 1977. — C. 59 — 63.
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JJABOPATOPHA POBOTA Ne 12
Minnapcreo: Baratoxaitunni (Metazoa)
Tumn: Yaenucronori (Arthropoda)
Kaac: Pakononioni (Branchiata)
IMaBykonoaioni (Arachnida)
Komaxu (Insecta)
Moumrocku (Mollusca)
Tun I'onkomkipi (Echinodermata)

Mema pobomu. O3HalOMUTHCH 13 TIpeJCTaBHUKAMH
pakornoaiOHuX, MaBYKOMOMIOHMX, KOMAXOMOAIOHUX OCOOIUBOCTIMU
ixHpoi OynoBu. BusiBUTH CHiNbHI Ta BiAMIHHE B OpraHizaiii
yrieHuCTOHOTHX. O3HaHOMUTHCH 13 TPEICTABHUKOM TOJKOIIKIPUX,
XapakTepHHUMH O3HaKaMH ix OyJOBH, a TaKOX OCOOJIMBOCTSIMU
BHYTpIIHBOT ~opraHizamii. O3HaAWOMHTUCH 13  OCOOJIMBOCTSIMU
MOPQOJIOTiYHOT Ta aHATOMIYHOI OYJOBHM MOJIOCKH, Y3aralbHUTH
BioMOCTi TIpo OyHOBY dYeperamoK MOJIOCOK; O3HAHOMHTHCH 13
PI3HOMAaHITHICTIO MOJIFOCOK MicCIIeBOI (hayHH.

Oobnaonannsn ma mamepianu. Xusi ta GikcoBaHi mpernapaTu
PIUKOBOIO pakKa, MaByKa XpeCTOBHKA, TPABHEBOTO XPYyIla, MOJIOCOK,
MOPCBKOT 3IpKH, MIKPOCKOIH, JyIH, IpernapyBajdbHI TOJKH Ta
BaHHOYKH, TIHIIETH, HOXKUITI, IIMTAILKA, CKaJIbIIeT (J1e3a OpUTBH).

Teopemuuni gioomocmi

PakomoniOni — TMEpBUHHOBOMHI UJIECHHUCTOHOTI, ITEPEBAKHO
BUTFHOXXHUBYYI, pyXOMi, cepeq HUX € i cumasdi GopMmu, i Tapa3uTH.
Jlume He3HaYHI BUIOM PAKOMOAIOHWMX BeOyTh Ha3eMHHH crocid
KUTTS. DioreHeTHYHO pakomomiOHi, fK 1 TpuodiTomoAiOHI
OB’ A3aH1 13 KUTPYACTUMH YEpBAMH, a CaMme 3 JIPEeBHIMH (popMaMu
Polychaeta. BukorHi pakomnoiOHi, Hali4acTile YepenanikoBi paku
BHSIBIIIIOTHCS y KEMOPIACHKHAN BiIKIIaIax.

Binprricte mMaBYKOMOMIOHWX TPHUCTOCYBAJHCH A0 KUTTS Ha
cymr, Xo4 (hiIOTeHeTHYHO TOB’s3aHI 3 BOJHUMH XellillepOBHUMHU.
[laBykoromiOHI  HAceNArOTh TPYHT, TPOHHKIA B  TOBITPSHE
CepelOoBHIIE: MOJNOJIb TaBYKiB 33  JONOMOIOI  IaBYyTHHU
MEPEHOCHTBCS BITPOM; MpiOHI KIIIWKA TOBITPSHUMH MacaMu
MiHIMAIOThCS Ha 3HAYHY BUCOTY. [leski 3 HUX BTOPUHHO Nepelium
70 BOAHOrO crocoOy XuTTs. € cepea MaByKOMOMIOHMX Mapa3uTd
POCIINH, TBAPUH 1 JIOAWHHU.
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Komaxu sk ckiajoBa dYacTHHA OIlOr€OLICHO3IB CYXOMOJIy Ta
BOJIOKM 3a3HAIOTh BIUTMUBY PI3HOMAHITHHX (DaKTOPiB HABKOIHUILIHBOIO
CEpE/IOBHINA, Y CBOIO Yepry BIUTMBAIOUH Ha HBOTO.

AGioTnyHi pakTopu. Y 3B'SA3Ky 3 TUM IO KOMaxu
— NOUKinOmepMHi meapuHy, X TOBEIIHKA, KUTTEMISUIBHICTD, TPUBA-
JCTh PO3BHUTKY, a TaKOK MOMYJALiiHA JUHAMIKa YacTO BH3HAYa-
IOTBCSL  MeMNepamypHUMU  YMO8AMYU CEPEIOBHIIA, IO HAaOyBalOTh
3HAQUEHHsT  TOJNIOBHOTO  eKolloriyHoro  (akropa. AKTHBHa
KUTTEMIE3NATHICTH KOMaX MOXKJIMBA JIMIIIE Y MEKaX MEBHOIO Jlialia3oHy
Temmepatyp — Big +10°C mo +45°C (npu ontumymi Bix +25° no +27°C).
INo3a 1i€ro TeMmepaTypHOI 30HOK aKTHBHOCTI KOMaxXW BIAJIAIOTh Y
crad a00 XOIOJOBOro, abo TEIJIOBOrO 3allillCHIHHS, 3 SKOr0 BOHHM
MOXXYTh BUITH IIPH TTOBEPHEHH] TEMITEPATYPH B MEX1 30HU aKTUBHOCTI.
Ilpore cwibHE TiABHINEHHS YW 3HIDKEHHS TEMIIEPATYPH MOXKE
CIIPUYMHUTH 3aTHOEIh KOMax.

KoMaxu 49yTiaMBI [0 BMICTY 60702 B CEPEIOBHIIIL.
Bonoconobni  (Hampukiiam, TBIPKYH, CTEOJIOBHM  METEIHK)
3aCeNAIOTh JOJIMHU PIYOK Ta iHII 3BOJIOKEHI MICIS, JIe BiIHOCHA
BoJioricTh MOBiTpsi cTaHOBUTH 80 — 100% . BomHouac € Buam, siki
MIPUCTOCYBAIIMCA JKUTH TIPH TOCYIUIMBOMY KIIIMaTi ITyCTENb 1
HaImBIyCTENb (ITyCTENbHA capaHa, )KyKH-GOPHOTLTKH, KYKEIHII],
Mypamku, omommuii). [lepeBaxkaa GinmpmIicTh BHAIB KOMaxX HAIIOl
baynn morpebye momipHoi Bojorocti (y mexax 50 — 80%).
BaxxnuBe 3HaueHHA Ma€ 1 BOJOTICTH TIPyHTy. Bimomo, 1m0
KOJIOPAJIChKi KYKH HAaBECHI 13 CyXOro IpyHTY BHUXOZSTH Ii3HIIIE
ab0 He BHXOJATH 30BCIM JOTH, TTOKH He Oyne omaxiB. Ha 3umiBiio
i KOMaxd WAYTh i3 TMOHM)KEHHMM BMICTOM BOJIOTH B Tilli, TOMY
HaBeCHI I BiJHOBJICHHS aKTHBHOCTiI iM HEOOXiITHO MOMOBHUTH
BoJHMI OanaHc. barato komax m'e Bony.

Bosora BIiMBae Ha KOMax pa3oM i3 TEeMIIEpPaTyporo, TOMY
CyMICHY [if0 mUX (aKTOpiB PO3TIAJAOTH K TIrpOTEPMIYHUN
pexxum. Tak, I PO3BUTKY JTUYMHOK KOJOPAJCHKOTO KyKa
ONTHMAIILHUM € Takuil eciepomepmiynuil  pedxcum: BiJHOCHA
Bonoricte — 60 — 70%, Temneparypa — 24° — 25°C. SIKmo JUYMHKA
PO3BUBAIOTHCS y JIOUIOBY XOJOJHY MOTOMY, BUXiA iX 13 S€Ib
CTaHOBUTH juie 25%.
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Csimno 3HA4YHOIO MIpOIO BIUIMBaE Ha Gi3WyHi W XiMiuHI
mpolecH B OpraHi3Mi Komax, OOMiH pEYOBHH, MOBEIIHKY,
PO3BUTOK, pPO3CEJICHHS B 010TOII.

VY pO3BUTKY KOMaX ICHY€ CTaH TMMYAacOBOro (Di3i0JIOriyHOro
CIIOKOI0 — Oianay3a. BoHa XapaKTepu3yeThCsl Pi3KUM 3HHKCHHSIM
OOMiHYy pEYOBMH Ta TIPUMUHEHHSIM (OPMOTBOPHUX IMPOILECIB.
Jlianay3a BUHMKJIA B MIPOIEC EBOMIOIIT SIK OJHE 13 MPUCTOCYBaHb JI0
MEPEHECCHHsT HECHPUSTINBHX YMOB HAaBKOJNWIIHHOTO CEPElIOBHUINA
B3UMKY, a B IOCYILJIMBOMY KIliMaTi — BIIiTKY. Jliamay3a nepeOyBae
MiJi KOHTpoJieM THX (DaKTOpIB CEPEIOBHINA, SIKI MAIOTh MPaBHIbHY
CE30HHY TMepioAnYHICTh. TakUMH € JOBKHHA CBITJIOBOTO JHS
(oromepion), Temreparypa i BOJIOTICTh MOBITPs, OIOXIMIYHUN CTaH
pociun. Cepen 1x GakTopiB BUpIMIaIbHE 3HAYSHHS MA€ (homonepioo
— aCTPOHOMIYHO TOYHMU CHTHAI3aTOp TIPO HACTYNHY 3MiHY
XKHUTTEBUX YMOB. [Ipore Oyio 3a3HaveHo, IO BUCOKA TEMIIEpaTypa
BOCEHHM HaBIiTh MPU KOPOTKOMY JHI TaJbMy€ HACTAHHS Jianay3u y
JIesKUX KOMaX, 30KpeMa, y KOJIOPaJICEKOr0 KyKa.

dopmu, ab0 TUIHK, Aianay3d pi3HOMaHITHI. BoHa Moxke
OyTu Ha BCiX (azax pO3BHUTKY, alie KOXKEH BHUJ[ Ma€ JIHIIE OTHY
niamay3y Ha Tii abo iHmIi# ¢a3i po3BUTKy. Y 0aratbox Komax
dianay3a cmoctepiraetbcs B ¢as3i imaro (iMariampHa) — y
METENUKIB  (JTUMOHHHIIS, KPONWB'SHKA, SKaJIOHHUI, JCHHE
ITaBUYECBE OKO Ta iH.), OJI0MHUITH (OIOMMITI-Uepernanika, OIOouIIs-
CONIaTHK Ta iH.), XKYKiB (KYK-COHEYKO, KOJOPaICHKHHN XKYK,
OypAKOBHIl JOBrOHOCHK, 3€MJISTHI OJOMIKK Ta iH.), ABOKPHIHX
(Myxu, komapi), mepeTHHUYAaCTOKpmINX (MKMeni). Jlareuxosa
dianay3a XapaxTepHa s OimaHa KammycTsHOTO, KalyCTSHOI Ta
TOPOAHBOI COBOK Ta iH. JIuuunkosa dianaysa CIOCTEPIraeThCs y
0araTbox KOMax: SIOMYHEBOI  TUIOJOKEPKH, Oimana
KUIKYBaTOTO, 30JIOTOTY3KH, JIYYHOTO MeETenuKa. Y JesKHuX
KOMax Mae€ Micue dianayza y (asi suus (embOpionanrvHa): y
KiJTbYaCTOr0 MIOBKOIIPS/IA, CApaHH, HETAPHOTO HMIOBKOIPS/IA.

Jis koMax xapakTepHUH 00606uti pumm aKTUBHOCTI. €
KOMax¥, aKTHBHI BIeHb (capaHOBi, [€HHI METEIUKH,
MEePEeTUHYACTOKPHUIT, MyXH Ta iH.). Y npucmeprkosux Ta HiuHUX
KOMax IIiJBHUIIEHAa AaKTUBHICTh CIIOCTEPIra€Thcs BBeuepi Ta
BHOYI (UBipKyHH, Opa>KHUKH, KOMapi, COBKHU Ta iH.).
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Bimep sx dakrop cepenoBuIia BIJIMBAE HA PO3CENCHHS
koMax. barato npiOHuUX komax (TOMENnuIli, MOIIKH, JesIKi
METEIMKH) TAacHUBHO TEPEHOCIATHCS  MOTOKAMH  HOBITPAL.
BepTukanbHi MOBITPsIHI TOTOKM MigHIMAIOTh KOMaX Ha BUCOTY
1o 1 —2 tuc. m.

BaxnuBy ponp y JKUTTI KOMax BigirpawmoTth ixHi
B3a€MO3B'SI3KM i3 pOCIMHAMH Ta IHIIMMH TBapUHaMHU,
HacamIepen, xapuosi, abo mpogiyni. 3a CIOCOOOM KHUBJICHHS
cepen kKoMmax € ghimogacu (capaHoBi, JOBrOHOCHKH, IOTIEIIHIII,
KOpOigu, Bycaui, JHUCTOinM Ta 1H.), xuocaxu (KyXKeluli,
KOKIIMHEeNiau, 0aOku, OOroMoyiM, KTUpI Ta iH.), napazumu
(i3mmi, Myxu-TaxiHud, reasi, myxoimu, Boiri, OJIOXH),
canpogpacu  (TUYUHKH  JEAKUX  IKYKIB,  JBOKPHIIUX),
Hekpogacu (KYKU-MEpPTBOINHM, IHYMHKH MYX, MYpPAaIIKH),
Konpoghacu  (KYKH-THOHOBUKH, MYXH, TEPMITH), 6CeioHi
(Taprann).

JKupnennss — BupimanpbHUN (akTOp 3MIHH YHUCICHHOCTI
ronyJyisamii BUAy. HUM 3yMOBIIOETHCS TUIOMIOYICTH 1 BHKUBAHHS
MOTOMCTRBA.

VY cBoro Wepry KoMaxd — He3aMiHHa DKa XpeOeTHHX ycCiX
KJIaciB (0COOJMBO MTaxiB, MJIa3yHIiB, 3eMHOBOAHUX Ta pro).

Momtocki  BifirpatoTh TOMITHY pOJb Yy  JIAHIIOTax
JKUBJICHHS, TOIJal0YM IETPUT Ta MIKpOOpPTraHi3MH (IBOCTYIIKOBI),
pPOCIIMHHY ¥ TBapwWHHY DKy (YEpeBOHOTI Ta TOJOBOHOTi). Y CBOIO
4Yepry, BOHH € KOPMOM ISl pakonomioanx (kpabiB, omapiB, pakiB-
CaMIiTHHUKIB), pu0 (kamOaiu, TPiCKH, MIKIII, OCETPOBUX, KOPOTIOBUX
Ta iH.), NTaxiB (ampbaTpociB, MOMOPHUKIB, IHTBIHIB) Ta 3BIpiB
(xutiB, nenp(diniB, TONMEHIB Ta iH.). OcoOMMBO BimYyTHA POIbH y
OIOLIEHOTHYHHUX 3B’A3KaX IJKUTENIB Tigpocepr TOIOBOHOTHUX
MOJTIOCKIB, OCKimbKH, 32 maHumu l.I.Axkimymkina, ix Giomaca y
CBiTOBOMY OK€aHi CTAaHOBUTH — 2 MIPI. T.

JBocTynkoBi Momtocku — TpupoaHi OiodimbTparopw.
[pomnyckaroun Yepe3 MaHTIHHY TOPOKHUHY BOJY, BOHH OYHIIAIOThH
il BiJl OpraHiYHMX PEITOK Ta MiKpoopraHi3miB. Tak, KoxHa
nepaiBHULS 1 xxabypHunsg ¢ineTpye 3a 100y 20 — 30 n BOjW,
3HAYHO 3HIKYIOUM 11 3a0pynHEeHicTh (B eKcnepuMeHTi — y 250
paziB). Tomy omHMM i3 3aXOAiB 3 OXOPOHH HABKOJHIIHHOTO
CEpEeNlOBHINA € BiITBOPEHHS BOJHUX OIONEHO3IB i3 pO3CENECHHIM
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JBOCTYJIKOBUX MOJIOCKIB y Ti MicCIsl, Ie¢ BOHU KOJNHCh CTAHOBWIIH
BaYKJINBY YACTHHY CUCTEMH Oi0JIOTTYHOI'0 CAMOOYHIIICHHS BOIOIM.

MomntockiB, OCOOIMBO JBOCTYJIKOBHUX (YCTpHIL, MiJis,
MOPCBKHIA TpebiHelb) Ta FONOBOHOTMX, BKHBAIOTH y iKy. IX M’sc0O
MICTUTb OIJKH, JKUPH Ta BYIJEBOAW, IO JIETKO 3aCBOIOIOTHCS
OpraHi3MoM JIIOOMHM, a Takok Bitaminun (A, B, C, D),
MikpoeneMeHTH. Y psni eBponelicbkux kpain (Icmamis, ®panis,
ITamist) B)KUBa€eThCS B Ky BUHOTPAIHUN CIIMMAK, SIKOTO PO3BOJISTh
Ha cHeliajJbHUX [IaHTAIlIgX.

B A30B0-HOpHOMOPCHEKOMY OaceiiHi HacaMmIepe[
MPOBOAATHCS pOOOTM 3  KYJIbTUBYBaHHs Milill. Po3pobiena
010TEXHOJIOTIS X BUPOIIYBAaHHS 332 OJMH Ce30H. Miii € ifeaabHUM
00'eKTOM Il IITY9HOTO pO3BENEHHS, 00 BOHM HE MOTPEOYIOTh
JIOIATKOBOTO  MMiJITOJIOBYBAHHS, BHUTPUMYIOTh BEIUKY IUIUIBHICTH
MOCEJICHHS, IACTUYHI J0 BIUITMBIB HABKOJIMIIHBOTO CEPEOBUIIIA.
3 1 ra BoaHOI MOBEpXHI MOkHa oxepxkatd Big 40 o 320 T
MOJIFOCKIB, y ToMy umcii 10 — 60 T Mm’sica (3 rekrapa 3eMelbHUX
yTime n00yBaroTh 10 1 T M’sica Benwkoi poraToi XymoOW mpu
KaIliTAIOBKIAMCHHSIX y 3 — 5 pa3ip OUIhIIHX, HDK IIpH
BUpoilyBaHHi Mifiii). IlepenbauaeTscs TOMANBITUN  PO3BHTOK
KyJbTUBYBaHHS Mifnii B A3oBo-HopHOMOpChKOMY OaceiiHi ¥
ofep)kaHHSA 0araTbOX THCAY TOHH MOJIOCKIB, #AKi OyayTh
BUKOPHUCTOBYBATHUCS K MPOLYKT Xap4yyBaHHSA Ta KOPMOBI AOAATKU
B paIlioHi CBICHKUX TBAPHH.

Xio pooomu

3asoanna 1. BuBunté ocobmmBoCcTi MopdomoridvHoi OyaoBU
piukoBoro paka (Astacus astacus) (Puc.33). Posrmsamaroun XuBHiA
00’ekT, a00 (ikcoBaHMI TpenapaT pidKOBOrO paka, 3BEpHYTH yBary
Ha OCOOJIMBOCTI CerMeHTallii TeTepocOMHY (MeTaMepilo) Tina:
3HAWTH TOJOBY, TPYOHHWHA BiAmin (IIENEmorpynyu) Ta depeBIle.
OpHOYacHO BWSIBUTH Kapamakc (TOJOBOTPYAHHWMA IIUT) 3 OIYHUMU
YacTUHAMU, CIIMHHI 1 YepEBHI CKJIEPUTH YepEBL Ta aHAJIBHY JONAaTh
(TenbcoH) 3 aHANBHUM OTBOPOM. BukopucroByroun nymy abo mane
30UTBIIEHHS MIKPOCKOIIA, O3HAWMOMHUTHCH 13 OYHZOBOK KIiHIIIBOK
piukoBoro paka. 3BepHYTH yBary Ha BiaMiHHocTi OynoBu I-i ta II-1
nap 4YepeBHHUX HDKOK, a TAKOXK pO3Mipu Ta GopMmy, KIICIIHI CAMKH Ta
camus. 3aprcyBaTi 0coOIMBOCTI 30BHIIHBOI MOP(hOIIOrii piYKOBOro
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paka (Astacus astacus). Bkazatu Ha puCyHKY OCHOBHI BiJJIUIM Tina,
IPYIHU KiHIBOK, 04i, TETbCOH.

Puc.33. bynosa piukoBoro paka: 1 — oko; 2 — IIUTyHOK; 3 — reuiHKa; 4 — BepXHs apTepis;
5 — cepue; 6 — mepeHi aptepii; 7 — 330pa; 8 — s€4HUK; 9 — TOJTOBHUI HEPBOBHIA JTAHIIOIKOK;
10 — M’s13m uepesus; 11 — antenynu; 12 — anrepy; 13 — 3aaHs KuIka.

3aeoannn 2. O3HAHOMHUTHCH 13 XapakTEPHUMH pPHCAMU
OymoBu maByka-xpectoBuka (Araneus diadematus) (Puc.34)
THITOBOTO TIPEICTABHUKA TTABYKOITOAiOHMX.

BuBunté 30BHIIHIO OyAOBY TIaByka. BHIIIUTH OCHOBHI
Biominy Tina (TOIOBOTPY/IH, YEPEBIIE); 3BEPHYTH yBary Ha HAsSABHICTH
cTeOenbIlsl, IO CIYKHUTh I 3’€IHAHHS TarM, a TaKoX Ha
BIICYTHICTh CErMEHTAIlii dYepeBIsd. 3a JOMOMOrol JyIH Ha
CIMHHOMY OOIli TepeAHbOl YacTWHU Kaparakca 3HauTh odvi (BiciM
MpOCTHX ouel). Po3rmsiHyTH depeBme: 31 CHMHHOTO OOKY BUSBHTH
MaJIOHOK “XpecTa”, a 3 YepeBHOTO BHIO3MiHEHI KIiHIIBKH: CTUTMY
Tpaxell y BUINIAAI TMONEpPEeYHOl NIUTMHW, TPU HapH MaBYTHHHHUX
00poIaBOK, aHAJTHHHUIA TOPOUK, a B OCOOMH CaMOK — KOMYJISITHUBHHM
amapar.

3apucyBaTH XapakTE€pHI pHUCH 30BHIIIHBOI  MopQoorii
MaByKa-XpeCTOBUKA Ta ITO3HAYUTH Ha PHUCYHKY OCHOBHI TarmMu
(romoBorpynu, d4epeBIle), Mapu KiHIIBOK (XemilepH, MeIuNaibIid,
XOAWIIbHI HOTH), OYi, MaBYyTWHHI OOpONaBKH, aHAJIbHHUN TOPOUK,
CTUTMY.
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Puc.34. ITaByk-XpecTOBHK (caMKa; BUTJIAA 3 4ePEBHOTo O0KY): 1— xeminep;
2 — meaunaneny; 3 — 6 XOAMIBHI HOTH; 7 — 4YepeBlie; 8 — CTUIMU Tpaxeii; 9 — maByTHHHI
6oponasku; 10 — nerenesi kpuieuku; 11 — ronoBorpyan: 12 — HmxHs ry6a; 13 — BepxHs ryda

3aedannsa 3. Po3risHyTH 30BHINIHIO MOPQOJIOri0 KOMaxu Ha
MPHUKIIai TpaBHeBoOro xpyia (Puc.35).

3BepHYTH yBary Ha TarMu TiJla — TOJIOBY, TPY/Y 1 YepeBIIE.
Ha rojoBi BimaimuTH ByCHKH, (aceToyHi OdYi, a TaKOXK JIOOHY,
TIM’SIHY, TOTHJIMYHY YaCTHHU, IIOKH, MOTWJIMYHHUKA OTBIp, LIyNHUKU
pOTOBOTO  amapaTy. 3apHcyBaTH 30BHINIHIA BHINIAN — XpyIa,
MO3HAYNTH HA PUCYHKY BLLIUTM Tina (TONOBY, TIEpE/HI, cepeiHi
3aIHBOTPY/IM, YEepeBIle), BYCHKH, O4i, MepeAHi Kpuia (HaJakpuia),
JITanbHI KpHJia, XOMMIbHI HOTH, NIYIIUKH POTOBHX OpPraHiB (HMXKHIX
TIeIIetn).

Puc.35.bynoBa taprana: a) 30BHilIHS Oya0Ba KoMaxu: | — poTOBHH amapar, 2 — ByCHKH,

3 —ronosa, 4 — MepeAHBOTPYAH, 5 — HAAKpUIIa, 6 — CEPEeAHBO IPpyaH, 7 — Kpunia, 8 —
3aJHBOTPYaH, 9 — Hora, 10 — yepesiie, 11 — siineknan; 6) Oynosa ronosu: 1 — mpocri Bivka, 2 —
1100, 3 — ckIIaJHe 0KO, 4 — BYCHK, 5 — BepXHs r'y0a, 6 — BepXHs 1leJiena, 7 — HIDKHS 1enemna, 8 —

HWKHBOLIEEIHU IIyMTUK, 9 — BEPXHBOIIENSTTHHN IIYITHK.
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3agoanna 5. 3a nONOMOror0 TabIHIb, BOJOTHX MpenapaTiB
03HaHOMUTHCH 13 OyIOBOIO IBOCTYJIKOBHUX (Ha HpHUKIaAi 0e33yOKu
3puvaiiHoi — Anodonta cugnea) (Puc.36). BuBuuTh 30BHILIHIO
OyZIOBYy Ta PO3MJISIHYTH: CKJIQJKH MaHTIii; BU3HAYUTH BIIIUIH Tija
(Tyny0, Hory); cudonu (HWXKHINM, BBIAHUN Ta BEpXHIiH, BUBITHUIA);
M’si3U-3aMuKadi (TIepeHil Ta 3aHii).

PosrnsiHytn opranm: TpaBHOI cHcTeMH (POTOBUH OTBIp,
CTpPaBOXiJ], NUTYHOK, KHIIKIBHUK, IMEUYiHKY); KPOBOHOCHOI CHCTEMH
(cepiie, cymuHuW, TEpPHKap),  JAUXaJbHOI CHCTeMH (KTSHHIIT);
BHJILTBHOT CUCTEMU (HUPKH).

3apucyBaTy pO3MIlllEHHs BHYTPIIIHIX OpPraHiB (CXEMaTHYHO).
Ha pucyHKy mo3HauuMTH MaHTiIO, M’S3M 3aMUKadi, HOry, 350pa,
HEpBOB1 TaHTJIl, BULIUIM TpaBHOI, KPOBOHOCHOI CHCTEM, CTaTEBY
3aJ103y, HUPKH.

Puc.36. Bynosa xxa0ypuuni:1 — npuporosi sonati; 2,17, 23 — HepBOBi rauriii; 3 — poT;
4, 16 — nepenHiii i 3aaHii 3aTyIbHI M’SI34; 5 — IUTYHOK; 6 — e4iHKa; 7 — HEPBOBHUIT TSHK MK
HEPBOBUMHU BY3JIaMH; 8 — 30BHIiLIHIi OTBIp HUPKHU; 9 — OTBip cTaTeBoi 3a103u; 10 — OTBIp
HUPKH B HABKOJIOCEPLIEBY MOPOXHUHY; 11 — nuryHouok cepus; 12 — nepencepns; 13 —
HaBKOJIOCEpIIeBa TOPOXKHIUHA; 14 — 3aqHs KuKa; 15 — Hupka; 18 — aHaneHuil oTBip; 19 —
3s10poBuii cuon; 20 — 3516pa; 21— manTis; 22 — craTeBa 3an03a; 24 — Hora.

Bucnosoxk (IlotpibHO chopMyITEOBATH CAMOCTIHHO TTICIISI TIPOBEICHHS
BCIX HeOOXiTHUX JIiH1 1 3aBaHb JTA00paTOpHOI pOOOTH)

Humanna ona camoxonmposnio
1. 3aranpHa XapaKTEpUCTHKA PAKOMOMIOHUX.
2. OcobnauBocTi  mTpouleciB  TpaBleHHS Yy  >KUBIEHHI
pakomnomiOHuX.
3. OcobarBOCTi PO3MHOXKEHHS 1 PO3BUTKY PaKOIOAIOHMX.
4. Ha3BiTh XapakTepHi 03HaKH XeIiIepOBUX.
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5. Bkaxire  BigMiHHI  O3HaKM  MPEACTaBHHUKIB  KIJacy
[TaBykomoaioHi?

6. Oxapakrtepusyiite Oya0BY i GYHKIIT KiHI[IBOK XeIilepOBUX.

7. Oco0nuBocTi Oym0BU TpaBHOI cuctemu [laBykomomiOHUX.

8. OsHaku [NaByKomOMIOHUX, 1110 3a0e3MeYyIOTh ix
MPUCTOCYBAHHS /IO HA3€MHUX YMOB YKHTTSI.

9. XapakrepHi 03HaKH TUILY MOJIOCKH.

10. Pucu yckmagHeHHS MOJIOCOK MOPIBHSHO 3 MPEACTaBHUKAMH
kiacy [lomixeru.

11. CepenoBuiiie >KUTTSI MONIOCOK.

12. Oco06auBOCTI PO3MHOKEHHS 1 PO3BUTKY MOJIFOCOK.

Jimepamypa
1. KoBanpuyk I'.B. 3oomorist 3 ocHoBamu ekonorii. — Cymu:
BT/ “VuiBepcuterchka kaura”, 2003. — C.169 — 331.
2. Hlep6ax TI'.M., Ilapuuxosa J.b., Bepsec O.I. 3oomoris
xpedernux. Ku.3. — K.: JIubigs, 1997. — C.89 — 262.
3. Xanopu E., Berep P. O0mias 3oomorust. — M.:Mup, 1989. —
C. 288 —417.
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JIABOPATOPHA POBOTA Ne 13

Minnapcreo: Baratoxaitunni (Metazoa)

Tumn: Xopaogi (Hordata)

Kiac: Kicrkogi puou (Osteichtyes)
3emHoBOIHI 260 amidii (Amphibia)
Inazynn a6o pentudii (Reptilia)
ITraxu (Aves)
Ccasui (Mammalia),

Mema pobomu. O3HAWOMUTH CTYIIEHTIB 13 OCOOIMBOCTSIMH
30BHINIHBOI Ta BHYTPIMIHBOI OynoBH Tinma (Ha MpHKIaAi, puo,
3eMHOBOJIHMX, IUIa3yHIB, MTaxiB, CCaBIiB) SK HaWOUIBII
BHCOKOOPTaHI30BaHUX TBApUH cepenl XpeOeTHHX. 3BepHYTH yBary
Ha MPOTPECUBHI 03HAKHU OpraHi3allil CHCTEM OpPTaHiB CCaBIIiB.

Obnaonannsn i mamepianu: Myjasoki, omyaaia ado >KUBI
npenapaTtd  PIiYKOBOIO0 OKYHsI KaOW O03epHOI, SIIIPKH TPYJIKOI,
romy0a crzoro, Irypa 6ioro, 3ai1is pycaka, 1abopaTopHi JIyTIH.

Teopemuuni gioomocmi

Pubu mpucrocyBamucs 1m0 KUTTS y BOAOWMAx i3 Pi3HOIO
COJIOHICTIO. Mopcoki pubu BCe KUATTS TPOBOMITH Y COJOHIN BOJI,
TIPICHIA XUTH HE MOXYTh (capaWHM, KamOanw, CKaTH, aKyju,
TPIiCKH Ta iH.). [Ipicno800Hi pubu HACETSIOTH JHIIIE MPICHI BOIOHMHI
(xapaci, TMHA, TIYKWA, OKYHi, MUHbKH, B’IOHH, KOPOITM Ta iH.).
Ilpoxioni pubu OUTBIy YaCTUHY CBOTO XUTTS MPOBOIATH ¥y
MOpPCBKIiii BOJIi, 16 BOHH JKUBISATHCSA, POCTYTh, @ HA HEPECT 1IyTh Y
npicHi BogoiMmu. Lle smococesi, 6araTo oceTpoBHX, ocenemieBux. Jlo
i€l TPymW HajexaTb 1 BYIpi, AKi XHBYTh y piukax 3aximHoi
€pporm Ta IliBHiuHOI 11 AMepuku, a HepecTsaThCcs B CapracoBomy
Mopi. Hanienpoxioni puOu KUBYTh B OMPICHEHWX YaCTHHAX MOPS;
JUTSE PO3MHOMKEHHS 1 3UMIBJII 3aXOASTh Y PiUKK (01, ca3aH, COM,
cynmak, BoOma).

3aieXHO BiJ COJIOHOCTI BOJHOTO CepeAOBHUINA, y puod
BinOyBaeTbcs  peryidlis  BOJHO-CONbOBOTO  0OMiHy. VY
MpPICHOBOAHHUX pHO KOHIIGHTpAIlis coled y Tiji BHINA, HIX Yy
HABKOJIMIIHIX BoJax. ToMy BoJa IMOCTIHO HaAXOAUTH Yy iXHE TUIO
yepe3 IIKipy, 310poBi METOCTKH, pOT. Y 3B 53Ky 3 IIMM BOHH HE
II’IOTh BOJM, @ IXHI HUPKU BUIUIIOTh BEJIUKY KiTbKICTh cedi (Bix 50
10 300 mut Ha 1 KT Macwu Tina).
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Y MoOpchbKUX pu0 KOHIEHTpALis CONeld Y TKAHMHAX HUXKYa,
HiK y Bogi. ToMy BOHM MOBMHHI MOCTIHHO BigAaBaTH BOAY B
30BHIIIHE CEPEIOBUINE, a OTXKe, MOCTiiMHO Oararo mutu (Bixm 40 10
200 mx Bogu Ha 1 xr macu Tina). Hapnmumku coneit mpu mpomy
BHJUISIOTECS EKCKPEMEHTaMHM, a TaKOXK depe3 OCOONMBI KIITUHU Y
3s0pax. Ceul BoHM BUAUIAIOTH Mano (Bixg 0,5 mo 20 mu Ha 1 kr
MacH Tija).

Y npoxigHux pub BimOyBaeTbcs mepe0ynoBa BOAHO-
conboBoro ooMiny. Tak, piukoBuil Byrop y pikax Buuiise 60 —
150 mit ceui Ha 1 kr MacH, a B MOpi — 2 — 4 ML

Pubu nepeOyBaroTh y CKIAIHMX B3a€MO3B'SI3KaxX 3 IHIIUMHU
KUBHUMH OpraHi3Mamy, 3 HHUX I[EpIIOYeproBe 3HAYECHHS MaroTh
TpodiduHi 3B’A3KH. 3a CIOCOOOM JKUBIEHHS pUO TOAUISIOTH Ha
Xuotcux, muprux 1 eceionux. IlpoTe Takwii TOMIT yMOBHHM, OCKUTEKH
XapakTep JKHUBICHHS 3MIHIOETHCS 3aJIeKHO BiJ BiKy pHOHW, TOpH
poKy, GakTopiB HABKOJUIIHLOTO CEPEIOBHUIIA.

SIK XOJNOIHOKPOBHI TBapHHU 3 HE3aXUILIEHUMHU IIKIPHUMHU
MMOKpUBAMH 3€MHOBOHI TOMMpPEHI 37eOUTBIIIOT0 Y BOJOTHX
Tporikax i cyorpomikax. [lpu mpocyBanHi Ha MiBHIY 1 MIBIEHb Bif
TPOITIKIB, a TaKoX Yy TOpPH, KIIBKICTh BHIIB 3EMHOBOIHHUX
3MEHILY€EThCSL.

AM}i0ii )KHUBYTH y PI3HUX €KOJIOTIYHHX yMOBax. € cepen
HHUX 800HI GOPMH, SIKi HIKOJTW HE BUXOASTH HA CYIIY.

Bbinpmricte am(ibiii BenyTe HaniggoOHuil cmocid >KUTTA
(TpuTOHM,  camamMaHApH, KaOW, DKEpeISIHKA — Ta  iH.).
P0o3MHOXYIOTBCS 1 pO3BUBAIOTHCSI BOHH Y BOJII; 0araro 3 IMX TBapUH
1 3UMYIOTh y BOAoOWMax. bypi kabu, pomyxu, caJaMaHIpH ITiCIIs
PO3MHOXKEHHSI BHUXOISATH 1 BEOyTh HA3eMHUUl CHOCIO JKUTTS.
Binpmricte TpUTOHIB, 3€ieHI XaOW MPOMOBXKYIOTH ICHYBaTH y
BOJOMMAX 1 MiCIIsT PO3MHOKEHHS.

Cepen 3eMHOBOJIHHUX € BUAM, SIKI OUIBIIY YacTHHY CBOTO
XKUTTS MPOBOIATH Ha Oepegax. lle mepeBakHO XKUTENi BOJIOTUX
TPOITIYHHX JIiCiB, AKi 1 PO3MHOXKYIOTHCSA Ha JIepeBax, BiIKIIaJal0ul
SMLs y Oynjax Ta Ha BEJHUKI JIUCTKH, A€ 30upaeThcs Boja. Hamri
KBakKIIi BEIyTh JIEPEBHUH CIIOCIO XKHUTTHA, ajie POZMHOXKYIOTHCS Y
BopoiMax. [lo nepeBax na3aTh 3a JOMOMOI'0I0 OKPYTIIIMX IPUCOCOK
Ha TaJIbLAX, 32JI0MHU AKX BUIUISIIOTH JTUIKHHA CEKpeT.
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Hapemti, € 3eMHOBOAHI, SIKi BeOyTh nio3emHuti crocid
KUTTS, pUIOYH XOIH y BOJIOTOMY IPYHTI Ta POCIWHHIN MiACTHIILI.
Jlo HuX HanexaTh Maibke Bci Oe3Hori amibii, cepen 6€3XBOCTHX
— skaba 3emusHA. barato 3eMHOBOIHUX BUKOPHCTOBYIOTH IPYHT
JUTSL TAMYACOBOTO MepeOyBaHHS.

3 albioTnuHux (akKTOpiB BaXJIWBE 3HAUEHHS IS
36MHOBOJIHHX MalOTh TEMIIEpaTypa, BOJOTICTh (MPH BHUXOAI Ha
cylry), XiMi3M BOJIM Ta TPYHTY. 3€MHOBOJHI — XOJIOJAHOKPOBHI
TBapHHH, TOMY TeMIlepaTypa iX Tijla Ta aKTUBHICTH 3ajeKaTh Bill
TeMIepaTypu HaBKOJIUIIHBOTO cepenoBuina. Bxke mpu +10°C pyxu
Oinpmocti Hammx amdibii craloTh MisBEMH, a mpu +5 — 7°C
BOHU BIAJAIOTh y 3allilleHiHHA. TemMnepaTypHi Mexi, B SKHX MO-
KyTb icHyBaTh aMibii, By3bki — Bim 2°C mo +40°C. Mexi onTrmMa-
JNBHHUX TEMIIepaTyp e BYK4i (JJIsl 3eMHOBOJHUX YKpaiHu — BiJ
+18 — 19°C no +26 — 28°C). Ilpore cepen 3eMHOBOJAHHMX € i
XOJIONOCTIMKI Buan. Tak, CHOIPCHKHI KyTOr'y3 3aJIMINA€ThCs
aKTUBHUM Tipu Temrepatypi +2 — 4°C i maBite npu 0°C. Moxe
BUTPUMYBATH Tiepeoxonomkerts no — 6°C. Ilponukae 3a [Tomspae
KoJ10. JIJIT KITTHCTOTO TPUTOHA ONTHMAIBHOIO TEMIIEPATYPOIo € +6
— 10°C; migpumenHs temmepatypu Boau no +2CI'C ke IIKiInBe
IUIS TTi€1 TBAPUHH.

OcCkinbKH MIKipa 3€MHOBOJHHX TOJIda, BOHU IOTPEOYIOTH
3Ha4yHOi Boyorocti moBiTpsa. [lpm mBHIKOMY BHCHXaHHI
3MEHILIEHHS Macu HaBiTh Ha 15% € 3ryOHMM 1715 xa0. YacTKoBO Bix
MepecHXaHHs MIKIpy 3aXUINA€ CIu3. Y POMyX, sKi BeIyTh Ha3eMHHI
crocib KXUTTA, MIKipa 1 mynka, 3porosina. lle 3HMmKye MOXIHBICTH
MKIPHOTO  JUXaHHS, IO  KOMIEHCYEThCS  301MbIICHHSIM
BHYTpIIIHKOI TOBepxHi JereHiB. I[lpm HemocraTHii BOJOTrOCTi
HaBKOJIMIIHBOTO  CEPENOBHINA  IIKipa  LUX  3E€MHOBOJHUX
YKPUBAETHCS TOHKOIO CYXOK OJHMCKYYOI0 IUTIBOYKOIO, SKa HE
nporryckae Boau. [IpucrocyBaibHe 3HAUCHHSI Ma€ TAaKOX MOBEIIHKA
36MHOBOJIHUX: OUIBIIICTh Ha3€MHUX BUIIB aKTHBHI y MPUCMEPKY
Ta BHOYi, KOJIM BOJIOTIiCTh IMOBITPSI MaKCHMaJbHa.

[lma3ynu momupeHi y OiNbIn Pi3HOMaHITHUX XUTTEBHUX
cepenoBumax, HiX amQibii, OCKUIbKM 31aTHI BUTPUMYBATH
3HaYHE 3HIKEHHS BOJIOTOCTI HA3eMHOr0  CepeloBHIIa 1
po3BuBartucs Ha cymli. IIpore K X0JI0AHOKPOBHI TBAPUHU, PENTHIIIT
HAJaloTh MepeBary MicLieBOCTSIM i3 TEIUIMM Ta JKapKUM KIIiIMaTOM.
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Hanpuknan, y Cepenniii Asii icaye ix no 50 BuziB, B YkpaiHi —
21, a Oina IlonspHoro koma — gume 2 (Taaroka 3BHYANHA 1
smipka skxuBopogHa). Cepen mia3zyHiB OUTBLIICTh Bele HA3EMHHI
croci0 KUTTA (Yepenaxwu, 3Mii, sIipku). BropuaHO 10 icHyBaHHS
y BomolMax Tmepednurn KpOKOAWMJM, JAesAKi dYepemnaxu, 3Mil.
Kpokoaunu, iryaHu miaBaioTh MMEPEBaYKHO 3a JIOMOMOTOI0 XBOCTA,
yepernaxu — JIAaCTOBUAHHMX KiHI[IBOK. Y MOPCHKMX uepernax, KpiM
JIETEHIB, € JOAATKOB1 OpraHu IUXaHHS (IPOHHM3aHI KPOBOHOCHUMHU
CyJAMHaMHU TJIOTKa, BUPOCTH KJIOAKH), 33 JIOMIOMOTOI0 SIKUX TBAPHHH
3aCBOIOIOTh KHCEHb, PO3YMHEHHH Yy BOJI. SIKIIO KPOKOJMIIH,
yepernaxu JJisi PO3MHOXKECHHSI BUXO/STh Ha CyITy, TO MOPCHKi 3Mil
HIKOIM HE 3QJMIIAI0Th BOJHOTO CEPENOBHINA, OCKUIBKH BOHHU
JKUBOPOJIHI.

TunoBuMH AeHAPOOIOHTAMH € XaMEJNEeOHU. Y HHX Majblli
KIHI[IBOK 3pOCTAIOThCSA Yy [BI TPOTHIIEKHI TPYNW, 1 TBapuUHU
OOXOIUTIOIOTh HUMH TiUIKM. JIOBrMiM 1 4YINKUH XBICT TaKOX
JoriomMarae TpuMaTHCs Ha jaepeBax. SI3UK J0Bruil, 3 IOTOBILICHHSIM
Ha KiHIIi, 0 Ja€ 3MOT'y MiCTaBaTH 3700MY Ha 3HauHiN Bigcrani. Odi
PYXarThCsl HE3aJIEKHO ONHE BIJl OJHOTO, IO 3a0e3ledye BEINKe
oJie 30py.

30aTHICT 0 TONBOTY, @ TAKOXK TEIJIOKPOBHICTH 1 BUCOKUH
piBeHb OOMIHY PEYOBHMH JAId 3MOTY NTaxXaM 3acCelUTH MPAKTHIHO
Bcro 3emuro. Hemameko Bin [liBmeHHOTro momroca MOKHa 3yCTPITH
BEJIMKUX TOMOPHHKIB, a TIHTBIHH, OypeBICHHKH HaBiTh THI3AATHCS
TaM. MapTuHHN, YUCTYHH, CHITOBI ITONOPOKHUKM 3alliTAlOTh Ha
[liBaiuamii momroc. Cepeq HHUX HEMAaE BHAIB 13 MI3EeMHUAM 1
BUKJIIOYHO BOJHUM CIIOCOOOM >KUTTS.

[Itaxy  sIK  TEMJIOKPOBHI  TBapWHHU, TOPIBHIHO 3
XOJIOIHOKPOBHUMH, MEHILE 3aJI€KaTh BiJ KOJIMBaHb TEMIIEPaTYpH.
Tomy BOHM BemyTh aKTUBHHWU cmoci® icHyBaHHS 1 B3uMKy. llporte
Pi3HI BHIIM NTaxiB MOXXYTh BUTPHUMYBATH TeMIIEpaTypHi KOIWBaHH S
0 TeBHUX MexX. Tak, 3BMuUaiiHa BiBCSAHKAa MOXE BUTPUMYBATH
3HIDKEHHS Temriepatypu 1o — 40°C, a cajoBa BiBCSHKA — JTUIIIE JI0 —
17°C. 3HmwkeHHA TeMmmeparypu 30UIbLIye Bigjady Temjia B
HAaBKONUIUHE  cepemoBumie. [l  mixTpuMyBaHHA — MOCTIMHOT
TEeMIIepaTypy Tila HeoOXiZHa KOMIIGHCallii BHUTpaT €Heprii 3a
PaxyHOK TMiJICHJICHHS JXUBJICHHS Ta IPOLECIB OKUCIIEHHS. B3uMky
3HAa4YHE 3HIKEHHS TeMIEepaTypd MOXE CTaTH NPUYMHOIO 3aruderi
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nraxiB, 00 morpedba B 1Ki 3poCTae, a MOXKJIMBOCTI JJIs 3400yBaHHS
KopMy oOMexeHi. Bixm TemmepaTypu 3aJeXHUTb MiBHIYHA Mexa
MOUIMPEHHST KOMAaxOiJHUX TNTaxiB, OCKUIbKM BOHAa BH3HaYae
HasBHICTH 200 BICYTHICTh KOMaX. Y MIpy 3HIKEHHSI TeMIIepaTypu
3MEHIIYEThCS PI3HOMAHITHICTH POCJIHMH, I[0 TaKOX HETaTHBHO
MO3HAYAETHCS Ha JKUTTI POCIMHOIAHMX MTaxiB. [3 3amep3aHHAM
BOJIOMM BOJIOIJIABHI IITaXHW HE MOXYTh 31100yBaTH KOPM.

3aBIIKM TETUIOKPOBHOCTI 1 BUCOKOMY pIiBHIO OpraHizaiii
CCaBIll JAyXe€ NOIIUPUIUCA MO 3eMJll BiJ TPOIIKIB 10 BHUCOKHUX
mupoT. Ha y30epexoki AHTapKTHUIM TParuISIOThCS TIOJNEHI; J0
[TiBHIYHOIrO TMOJIOCA MPOHMKAIOTH JIACTOHOTL 1 KHUTOMOMIOHI. B
APpKTHIII MOIIKUPEH] OiTi BeME/I1, MPOHUKAIOTH CEFOJIU TIECI, MIBHIUHI
orieHi. Y 1ux 3BipiB I00pe BUpaKeHa 3JATHICTh JIO TEPMOPETYJIsIIii.
Bonu MOXyTh minTpUMyBaTH Temreparypy cBoro Tina Ha 80°C
BHIIE 32 TEMIIEPaTypy HABKOJHIIHBOTO cepenoBuina. Bim xomomy
HAa3eMHHUX CCaBIB 3aXHINa€ TeIIe XYTPO, BOJAHUX — J00pe
PO3BHHEHHH  Imap migmKipHOro kmpy. Kpim Toro, vy
HECIIPUATINBHUN TIepioJ] POKY BOHH MITPyIOTh Yy ITiBACHHIMII
paifonn. barato BHIIB CCaBIliB TPHCTOCYBAIOCA JO XKHUTTA Y
nycrenasx (BepOoau, TYyIIKaHYUKH, IMIIIaHI XOBpaxH, KapaKaju
Ta iH.). BUTpuMyBaTH BHCOKY TeMIIEpaTypy IyCTeNb i JO TOTO X
TpuBaiIMii yac obxomutucs 0e3 Bomu (mo 17 AHIB Tia MeKydyuMm
COHIIEM) MOXKYTh BEpPOIIIO/IN - TBOTOPOMII Ta 0COOIMBO OXHOTOPOUHA.
HoBeneHo, 1o BepOM01 B yMOBax IIycTell MOXxe BTpadaTH 10 25%
BOJIOTH 1 3anummTucs xuBuM. Ilix yac Bogomnoro BiH Bunusae 10 —
12 Bimep BomauM, fKa IpPU LHOMY HE JHIIE HAKOIUYYETHCS B
opraHax TpaBJIECHHS, ajeé W y BENHKIH KUIHKOCTI TOTJIHMHAETHCS
eputponutamu. [loroBunineHHs y BepOnroqu po3OYNHAETHCS JIHILE
MicIst TOro, sIKk Temmeparypa Tina gocsarae 40°C. Brparam Bomoru
i 9ac MOTOBUILICHHS MEPEIIKOIKAE TYCTHI BOJOCSIHUN TOKPUB —
5 — 10 cm 3aBmoBmku. [lo TOro X mpHW OKHCHEHHI XHpY, IIO
MICTHTBCSL y TOpOax, YyTBOPIOEThCS MeTaboiiuHa BoOJa, sKa
BHKOPUCTOBYETHCS JIsl TOTPEO OpraHizmy.

i ccaBLiB XapakTepHEe 3HAYHE BEPTHUKAJIbHE MOMINPEHHS.
Tak, BoBk y ropax Tsaus-lllanto migHiMaeTscs Ha BucoTy 10 7000
M, ko3yssa B Kapnatax — 1700 M, a cuirosa nomniska — 10 2000 m.
I3 BomHHMX ccaBUiB KallaJOTH MOXYTb 3aHyplOBaTHCs Ha
rmuOuny 10 2 — 3 THC. M.
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Xio pooomu
3agoanna 1. BuBuuTH 1 HapucyBaTH 30BHIIIHIO OYAOBY
cynaka (Puc.37). Ha pucyHKy MO3HaYyMTH OCHOBHI BiIIUIH Tina,
TpyIy IJIaBIiB, 350pOBi KPUIIKU, O4i, POT, Hi3Api, OiYHYy IiHilO,
aHaJIBHUUN OTBIp.

Puc. 37.30BHiHs OynoBa cynaka:
1 - oxo; 2 — Hi3Aps; 3 — pOT; 4 — CIMHHI MJIABL; XBOCTOBHH [UIaBeLb; 5 — OivHa JiHisg; 6 —
390poBa KpUILKa; 7 — YepeBHUIA MaBelp; 8 — rpyIHUI N1aBelb; 9 — aHanbHUi n1aBers; 10 —
aHaJbHUH OTBIp.

3agoanna 2. O3HAOMHUTHCH 1 BUBYUATH BHYTPIIIHIO OYIOBY
piuKkoBOro oKyHs (puc.38) Ta PO3TJISIHYTH OpraHu: TPaBHOI CHCTEMH
(poToBHit OTBIp, CTPABOXiJ, KHIIKIBHUK, IIETIHKY, ’KOBUHHHA MIXYD);
KPOBOHOCHOI cucTeMHu (cepliie,); OUXalbHOI cucTeMH (310pa);
BUJIUTLHOI CHCTEMHU (HUPKH) TUTABATEHAN MIXYp.

3apucyBatu pO3MIIIEHHS BHYTPIIIHIX opraHiB. Ha pucyHKy
TTO3HAYUTH 3510pa, BTN TPaBHOI, KPOBOHOCHOI, BUILILHOI CHCTEM,
SIETHIK.

Puc. 38. BuyrpimHs 0ynoBa piukoBoro okyHs: 1 — 3s6pa; 2 — cTpaBoXiz; 3 — HUpKa;
4 — naBanbHUIA MiXyp; 5 — ceuoBuil Mixyp; 6 — sieuHuK; 7 — cepiie; 8 — nevinka;9 — >KOBUHUIHA
Mixyp; 10 — KUIIKiBHUK; 11— ciini BUPOCTH KUILIKIBHUKY; 12 — cene3iHka;

3agoannsa 3. Po3risiHyTH BHYTpIlIHIO OyIOBY *abu o3epHOi
(puc.39). PozrisHyTH OpraHu: TpaBHOI cHCTeMH (POTOBHH OTBIp,
CTpaBOXiJ, NUIYHOK, KUIIKIBHUK, HiIILTYHKOBY 3aJI03y, HEYIiHKY,
CeNe3iHKy, JBaHAIIATUNANY Ta MpsIMy KHUIIKY); KPOBOHOCHOI
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cucteMu (cepiie, apTepito); JAUXAIBbHOI CUCTEMH (JICTEH1); BUALTLHOI
cucTeMH (HUPKH, CEYOBi, CEYOBHH MiXyp), CTATeBOi CHUCTEMH
(stiiLienpoBif, S€YHUK), KIOAKY.

3apucyBaTy po3MillleHHsI BHYTpIilHiX opraHiB. Ha pucyHky
MMO3HAYMUTH JIETCHI, CepIe, apTepiro, HUPKH, CEYOBiJ, CEYOBUM
MIXyp, SMIENpPOBi/, S€YHUK, KIOAKY.

Puc.39. Buyrpimns OynoBa xabu: 1 — cepue; 2 — nerens; 3 — nevinka; 4 — miuuIyHKoBa
3aJ1032; 5 — IUIYHOK; 6 — IBaHAALATUIIANA KMIIKA; 7 — HUPKA; 8 — KUILIKIBHUK; 9 — cele3iHKa;
10 — cevoBig; 11 — mpsima kuiuka; 12 — ceqoBuit Mixyp; 13 — )OBUHHI MiXyp;

14 — situenposix; 15 — seunuk; 16 — aprepis; 17 — kinoaxa.

3asoanna 4. Po3rnsHyTH 30BHIIIHIO OyJOBY SIIPKH MPYIKOT
(puc.40). 3apucyBaTé 30BHINIHIN BUTISA AMIPKA, TO3HAYMBIIH HA
PUCYHKY BIAOUIM Tina, KIHIOIBKH 3 KITTSAMH, pOT, HI3Api, odi 3
MOBIKaMHU.

Puc. 40. 3oBHimHs OyoBa smipku: 1 — ronosa; 2 — mms; 3 — Tyny6; 4 — XBicT;
5 — mapHi KiHI[iBKH; 6 — CITyXOBH OTBIp; 7 — 0K0; 8 — poT; 9 — Hi3Api.
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3agoannsa 5. Po3rnsHyTH 30BHIIIHIO OynoBY roinyba cHU30ro
(puc.41). 3apucyBaTu 30BHIIIHIA BUIJISI NTaxa, MO3HAYMBINK Ha
PUCYHKY BIiIIiNU Tija, KIiHIIBKK 3 KIITAMH, POT, Hi3Api, oyl 3
MOBiKaMH.

Puc.41.30BHimHs OynoBa

3asoanna 6. Po3TsiHYTH 1 BUBUHTH 30BHIIIHIO OyJOBY 3aMIls
(puc.42). 3apucyBaTé 3arajJbHHUN BUTIISAJ TBapWUHH, MO3HAYUTH Ha
PUCYHKY BIIIUTH Tijla, KiHIIIBKH, XBICT, PO3MIIIEHHS OPTaHIB UyTTs
(oui, Hi3OPI , BIOpHCH).

Puc. 42. 3oBHimHsA Oy10Ba CCaBIiB:
1 — mmst; 2 — rosoBa; 3 — Tyny0; 4 — XBicT; 5 — mapHi KiHI[IBKH.
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3agoannsa 7. PoO3rnsHYTH 1 3apHCyBaTH Pi3HOMAaHITHICTH (hopM
TiNa CCaBIIB BIAMOBIIHO A0 iX YMOB XHTTS (puc. 43).

Puc. 43. PisHOMaHITHICTh ()OPM Tija ccaBLiB (BIAMOBIHO 10 YMOB XKUTTS):
1 — xpiT; 2 — oJNieHb; 3 — BOBK; 4 — MaBIa; 5 — TyIMKaHYUK; 6 — KaxkaH; 1enbdiH;
8 — TIoJIeHb.
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Bucnogox (IlotpidHoO chopMymrOBaTH CAMOCTIMHO TTCIIS TIPOBESICHHS
BCIX HEOOXITHUX JIiHi 1 3aBIaHb JJA00PaTOPHOI pOOOTH)

Ilumannsa 0na camoKoHmpoOJII0

1. Slki xapakTepHi pucH MpuTamMaHHi KICTKOBUM pubam?

2. Slka 30BHINIHS 1 BHYTPIIIHS OyTOBH KiCTKOBUX pHO?

3. Skuii crioci6 3amTiTHeHHS 1 TUTT PO3BUTKY BIACTUBI
OUIBIIOCTI KICTKOBHX pUO?

4. SIxi cnocobu OyZ0BY 3yMOBJIEHI HA3€MHUM CITIOCOOOM
KUTTA?

5. Slka BHyTpilIHs Oy/10Ba y 3eMHOBOIHUX ?

6. Ska OymoBa IMOKPHUBIB 3eMHOBOHMX ?

7. 30BHINIHS 1 BHYTPINIHS Oy/10Ba SITIPKH.

8. Ski oTpyiiHi BUIM TUIA3YHIB BaM BioMi?

9. Sky ponb BifirparTh TIA3yHU B IPHPOJIL Ta HKHUTTI JIIOAUHU?

10. 3oBHiriHsg Oy10Ba MTaxa.

11. ki ocoOGmMBOCTI TpaBHOI Ta BUALIBHOI CUCTEM NTaXiB
TIOB’s13aHi 31 3MaTHICTIO iX IO MTOJBOTY?

12. 3a sskuMH 03HAKaMH CCaBIIl BIAPI3HIIOTHCS Bill
MIPEICTaBHUKIB 1HIINX KJIACiB HA3eMHHUX XpEOCTHUX TBAPUH?

13. SIki BimMiHHOCTI B OYyI0Bi CKeJleTa CCaBIliB 1 MIa3yHiB?

Jimepamypa

1.baman IL. T'., Bepsec 10.T"., Jlykamos JI.B. Pobounii 3ommt
JUTA TPaKTHYHUX POOIT 3 30010rii 0e3xpedeTHUX i CTYIEHTIB
OiomoriyHOoro (axyiapTeTy BHWIIMX HaBYaNbHHX 3akmagiB. — K.:
dirorentp, 2002. — C. 13 —21.

2. KoBanpuyk I'.B. 3oomoris 3 ocHoBamu ekomnorii. — Cymu:
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JJABOPATOPHA POBOTA Ne 14
Pediexcn cnuHHOTO MO3KY Ta iX penienTHBHI MO

Mema pob6omu. HaBuutucs TOTYBaTH CHHMHHOMO3KOBUU
npernapar >kadu 1 TOCHIIUTH HAa HbOMY pedIeKCH CIIMHHOTO MO3KY.
[Insx0oM BHKITIOUEHHSI OKPEMHX JIAHOK PeqIIEKTOPHOT OyTU MepeKo-
HATHCS B TOMY, IO JJIsl 3/1iHCHEHHS pediieKkcy HeoOXimHa HiTicTh Yy
BCIiX 11 YaCTHH.

Mamepianu i o6radnanna. Habip iHCTpyMEHTIB yis
npenapyBaHHs, MITATHB 3 YKPIIUIGHUM y HbOMY radkom, 0,5%-Huii
pozurH cipuaHoi kucinotu /HxSO4/, dhinbrpyBasbHUi Namip, CKISHKA
3 BOJIOIO, Jkaba.

Teopemuuni gioomocmi

OcHOBHOIO (OPMOIO  JISUTHOCTI  IIEHTPAIBHOI HEPBOBOT
cucreMu € pedaexc. Pednekc - 1e BiAMOBiAb OpraHizMy Ha
MOJIpa3HEHHS PEENTOPIB 3 YIacTIO IIEHTPAIbHOI HEPBOBOI CHCTEMH.
IlenTpanbHa HEpBOBa CHCTEMa CKJIAJAETHCS 3 TOJIOBHOIO 1 CIMHHOTO
M03Ky. CHUHHHI MO30K BHKOHYE MPOBITHHUKOBY 1 pedIeKTOpHY
¢yHukiil. Yepe3 Hboro adepeHTHI IMIYJILCH 10 MPOBIAHMX MUIIXaX
IIyTh IO PI3HUX BIAUIIB TOJOBHOTO MO3KY, a 3 BHINHUX BIIUIIB
HEPBOBOI cHUCTeMH e(hEpeHTHI IMITYJIBCH MPOBOASITHCS IO CHUHHOTO
MO3KY, 30yKyroun abo TaJIbMyIOur BCTaBHI 9M pyxoBi HelpoHu. Lle
CYIPOBOIKYETHCS 3MIHOIO B JISITBHOCTI CKEIETHOI MYCKYJIATypH 1
BHYTpimHIX opraHiB. CHMHHMNA MO30K IHHEPBYE BCIO CKEJETHY
MYCKYJIaTypy, KpiM M’SI3iB TOJIOBH, 1 Oepe ydJacTh y 3MifICHEeHHI
CKIaJHUX pyXiB. Y COHHHOMY MO3Ky pe(IeKTOpHI Kbl
CKEJIEeTHUX M’SI3iB B3a€MO3B’si3aHi 3 pe(pIeKTOPHUMH KiBIIMU BHY-
TpilHIX opradiB. OTXe, y CIMHHOMY MO3KY 3HaXOIsThCsS HEHPOHH,
30yDKEHHS SKMX [PUBOIUTH [O BHHUKHEHHS COMAaTHYHHX 1
BETeTaTUBHUX PEQIIEKCIB.

3a gomomoror pedIeKTOpHUX peakuiidl TBApUHHHUN OpraHizM
3MaTHAM IIBHJIKO 1 TOYHO pearyBaTh Ha 3MIHH B 30BH1H_IHI>OMy
CepelNoBHIIl 1 3IIHCHIOBATH KOHTPOJb 3a POOOTOI BHYTPIIIHIX
opra”iB. 3a mnpuHOUIOM pediekcy MNpalioTh Yyci  Biaginu
LEHTpaJIbHOI  HEpBOBOi  cuctemu. llompasHukM, 30BHIWHI 1
BHYTpIlIHI, [JilOTh Ha peUenTopud, B SKUX BigOyBaeTbCs
TpaHchopmalis eHeprii MoApasHHKa B HEPBOBHH MpoLeC —
30ymxeHHs. [lo goueHTpoBUX HuIAXax 30yPKEHHS MOLIMPIOETHCS 10
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HEPBOBHX LEHTPIB, B SKHUX MO BiIEHTPOBUX BOJOKHAX HaJIXOJHUThH
10 pobouux opraHiB /edekropis/ i 3yMoBIOE iX peakiito. [1nsax, mo
SIKOMY TIOUIMPIOETHCS 30YIDKEHHS MiA Yac 3IiCHEHHs peduiekcy,
HA3UBAETHCS PeIECKTOPHOIO TyTOIO.

PednekTopHa gyra ckimamaeTbcss 3 TaKAX YacTUH: 1 —
peuenropa; 2 — adepeHTHOro, 4YyTJUBOTO HEWPOHA, TIIO SKOIro
MICTUTBCS B CIIMHAJILHOMY TaHTIIi{; 3 — BCTaBHOTO, 200 MPOMIKHOTO
HelipoHa (iHTepHepoHa), SIKUH PO3TalllOBaHHU B CIMHHOMY MO3KY, 1
HOro BIPOCTKM HE BUXOAATH 3a MEXKI CIMHHOTO MO3Ky; 4 —
eepeHTHOr0, PyXOBOro HelpoHa (MOTOHEHPOHA), IO MICTUTHCS B
MepeHiX porax CIUHHOTO MO3KY, a edepeHTHEe BOJOKHO 3aKiH4y-
€ThCS B CKEJIETHMX M’s3aX; 5 — pobouoro oprana, abo edexropa
(M’s13).

Haiimpocrima pedekTopHa Iyra MOXe BKIFOYATH JIUIIIE OJUH
CHHarc, TOOTO 30Y/DKEHHS B LIEHTPI MEPeIacThcs 0€3MOCEPeHBO 3
adepenTHOro Ha edepeHTHHI HelpoH. Taka pedrexTopHa myra
Ha3WBAETLCS MOHOCHHANTHYHOI. [IpoTe OLIBNIICTIO BHITAIKIB
30ymKeHHsT 3 adepeHTHOro HEWpOHAa TepedacThcsl Ha OOUH abo
JeKiTbKa 1HTEpHEHPOHIB, a 3 HMX Ha MOTOHEUPOH, TOOTO HEPBOBI
IMIyTbCH ~ TIPOXOJAITH  depe3 0araTo CHHOITHYHHUX  YTBOPIB.
BiamosigHo TaKi pedekTopHi IIyTH HA3UBAIOTHCS
MOJIICHHANITHYHIMHA. BIiitoMy B pedIeKTOpHUX peakilisix OpraHizMy
OepyThb yuacts y Bci Bimmimm JJHC.

Juis 3niiicHenHs Oynb-sikuX pediiekciB HeoOXiTHa MUTICTh yCix
qacTHH pedIeKTOpHOI AyTH. SIKII0 X049 0/1HA 3 JTAaHOK PeQIIEKTOPHOT
oyru (pementop, adepeHTHe U edepeHTHE BOJIOKHO ab0 HEepBOBUU
LIEHTp) He (QYHKITIOHYE, TO peIeKTOpHA BiAMIOBIIb HE BUHHUKAE.

CykymHICT,  penenTopiB, TMOApPa3HEHHS SKUX CIIOHYKA€E
NEeBHUI pediekc, HAa3MBAEThCSA DPEHENTUBHUM IOJeM. PerentuBHi
HOJIS. TIPOCTOPOBO TIEPEKPUBAIOTH OfHE OxHOro. st moapa3HEeHHS
PELEeNTUBHUX TIONIIB MPH JOCTIKEHHI pe(IIEeKCiB CIUHHOTO MO3KY
KOPUCTYIOTBCS MEXaHIYHUMH, XIMIYHUMHU Ta THIIAMUA
MOIPa3HUKAMH.

Xio pooomu

Hus  mocmimkeHHss (QyHKIIH CIUHHOTO MO3KY TOTYIOTh
CIIMHHOMO3KOBHI npernapar *kabu, abo CIHHATBHY xaly. Y xabu Ha
JIOp3aJibHIA CTOPOHI, Ha MEXi MK YeperoM 1 TynyOoM, Haapi3aroTh
HIKIpy, 3HAaXOAATh TOPOKM dyepena i Hix HUMH POOJATH HaIpi3
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MbKXxpeOLeBux 3B’s130K. CkanblieneM mepepizaloTh CHHHHUN MO30K
miJg AoBracTUM. B OTBip BBOASATH TOJKY 1 PYHHYIOTh TOJOBHHMI
Mo030K. CnuHanpHy a0y MOXXHa TPHTOTYBaTH 1 MPOCTILIMM
CIocoOOM: yBECTH OfAHY OpaHIly HOXHIL Yy POTOBUH OTBIp i
BiZ[pi3aTH BEpXHIO Imenemy npubiau3Ho Ha 0,5 cM HmK4Ye ouei
CriocTepe)keHHs Ha CIIMHAJBHIN ka0l HeOOX1THO MPOBOIUTH Yepe3 5
— 10 xB. micng BiZOKpEMJICHHS TOIIOBHOTO MO3KY. Lle mosicHIoeThCs
THM, [0 Tepepi3aHHs CIOMHHOIO MO3KY CYIPOBOJIKYETHCS
CIMHAJIBHUM [IOKOM  TpPUTHIYEeHHS pedIeKTOpHOI AisUTBHOCTI
LEHTPIB CIIMHHOTO MO3KY, SKi MICTATBCA HHUXUYE Iiepepisy.
TpuBamicTh CIMHAIGHOTO IIOKY Y PI3HUX TBAapWH Pi3HA 1 3aJIEKHUThH
BiJl CTyIEHsI PO3BUTKY IIEHTPaJbHOI HEpBOBOI cucTeMH. HaiOinmbin
BHUPaXKEHI SBUINA IIOKY Y JIFOJJMHHU 1 MaBIU. [[pHYMHOI0 CTHHAIILKOTO
IIOKY € TPUIUHEHHS aKTUBYIOYHMX IMITYyJIbCIB 3 BHIIWX BiJJIUTIB
IHHC. Ha cniunanbHii sxa0l MOXHA TOCTIIMTH Taki pyxoBi peduiekcu
K pediekc 3STHHAHHS, PO3TMHAHHSL, pedIIeKC MOTUPAHHS Ta THIIII.

3aeoannsn 1. BUTOTOBUTH CIIMHHOMO3KOBUHU IIpermapar >kadu i
YKpIMMATA HOro 3a HIDKHIO INENEeNy Ha Tradky mTaTuBa. Yepes
JICK1TbKa XBHIMH JOCTIIUTH TakKi pediiekcu:

A. 3axucHuii pedmekc 3ruHaHHI. HaHecTm Ha TWIBHY
TIOBEPXHEIO0 CTOIMH a00 TOMUTKHA MEeXaHIdHE TTOApa3HEeHHs, 3aTUCHYTH
MHIETOM SK XIMIYHE TOApa3HEHHS KJIANTHK Mamnepy, 3MOYeHUH B
0,5 % po3umHi cipyaHOi KHUCIOTH. Y BIATOBIAh Ha IO TMOApPA3HUKA
JIATIKa 3THHAETHCS 1 IPUTATYETHCS 10 TyTyOa.

b. Pednexc posrmranHa. Ha BeHTpanbHY MOBEpXHEIO CTOMH
3a0HBOI JIAKM 3J€TKa HATUCHYTH HiHIETOM. BuHukae pediekc
posruHanHs. [Ipum cmabkomy MexaHiYHOMY TOApPA3HEHH! MiIOIBU
PO3THHAIOTHCS  JIMINE TajbIli CTOMH, TMPH CHIBHIIIOMY —
PO3THHAETHCS BCA KiHITIBKA.

B. 3axuchuii pedaexc motupanHsa. Knantuk GpinkTpyBaipHOrO
nanepy HamouuTd B 0,5 % po3uMHI cipyaHOI KUCJIOTH 1 MPHUIINUATH
Ha JO0p3ajibHY IOBEPXHEI0 OJIK4Ye 10 MpaBoi 4M JIiBOI 3aJHBOI
kiHmiBku. JKaba 37iiiCHIOE KOOPAMHOBaHI pPyXH KIHIIIBKOO,
CIpSIMOBaHI Ha YCyHEHHs mnonpasHuka. llepekonaiiTech, 10 Taki
cami pedrekTopHI pyXW BHHHUKAIOTh Yy TBApPWHHU TIPH TOAPA3HEHHI
WKIpH Pi3HUX JUITHOK depeBUs 1 crnuHU. Ilicas KokHOTO
MOJPA3HEHHS 3MUTH 3 MOBEPXHI LIKIpU CipyaHy KHUCIOTY, 3aHYpUTH
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TBapuHY B CKJISIHKY 3 BOZOK. MK KO)KHUM MOAPAa3HEHHSIM POOHTH
iHTepBan 2 — 3 XB.

I. OOnimManpamii  peduiekc. s crocTtepexkeHHs
OOHIMAJILHOTO pedJIekCcy MiAOUparoTh camilsd Xabu 1 TOTYIOTh
CIMHANBHUI mpenapar. TopkaroTbes TMiHIETOM a0 CKISIHOIO
NATWYKOI JO IIKIpH TpyAed MDK TepeiHIMH KiHIiBKaMu. Y
BIJINIOBIJIb HA TaKe MOJIPA3HECHHS TBAapUHA PE(PICKTOPHO 3aXOILIIOE
npeaMeT 00oMa KiHI[IBKaMU.

3agoannsa 2. 3aHypuTH Tamblli 33HBOI KIHI[IBKH B CKIISIHKY 3
0,5 %-auM pozurHOM cipuaHoi kucioTu (puc. 44) . Bimmutn kuc-
JIOTY 3 TIOBEPXHI WIKIpW MUISXOM KIJIbKapa3oBOro OIMyCKaHHS
CIHMHAIBHOI %a0M B CKISIHKY 3 BOAor0. OJHOYACHO CIIIKyBaTH 3a
THUM, 11100 BOJIa HE TIOTPAINKIa B CHMHHOMO3KOBHT KaHaJI.

Puc.44. CnioctepexxeHHs 32 CHUHHOMO3KOBUMH pediiekcaMu y xabu

3asoanna 3. Ha mikipy TOMINKH HIDKYE KOJIHHOTO Cyriio0a
CIMHAJIBHOTO TpernapaTry >kaOu TMOKJIACTH KJIANTHK Tamnepy,
3moueHuit B 0,5% -wHomy poszumHi HSOs. VY BimmoBime Ha Take
MOJPa3HEHHS BUHUKAE pedIieKC 3THHAHHA.

3agoannsa 4. I'octpuMy HOXKHULSAMHU 3pOOUTH KOJIOBUH PO3PI3
IKIpA HWXKYE KOJIHHOTO Cyriioba i 3HATH WIKipy 3 rominku. Ha
OrOJICHUM M’sI3 MOKJIACTH KJIANTHK nanepy, sMmoueHuil B 0,5% -Homy
pozunHi H>SOs. Pednexc He Bunukae. Lle Tomy, mo y xabu
pelenTopu, SIKi CIpUMMaIOTh XiMiYHE HOAPa3HEHHs, PO3TAIIOBaHi B
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miKipi. SKmo HaHecTH XiMidHE MOApa3HEHHS Ha IIKIpY JIAIKU BUIIE
ab0 HIKYE OTrOJIEHOr0 M’si3a, MOYMHAETHCSA Pe(IEKTOpHA pPEeaKIlis.
e cBiguuTh mpo Te, mO A 3AilcCHeHHS pediekcy HeoOXiaHa
HAsIBHICTh BIATIOBIIHUX PEIENTOPIB.

3agoannsa 5. Ha Tili jxe KiHIIBI 3pOOUTH MO3IOBXKHIN po3pi3
IIKIpH Ha CTErHi, PO3CYHYTH HaIiBINEPETUHYACTHH i JBOTOJNIOBHMA
M’SI34, 3HAWTH CIJHMYHUN HEPB 1 BIAMUIMTA HOro BiJl CYCIIHIX
TKaHMH CKJIsHUM raukoMm. Illo0 3 HepBoM Oyia0 3pydyHO
MAaHIMyJIIOBaTH, IMiJBECTH Wil HHOTO HHUTKY 1 OIMyCTHUTH i1 B3IOBX
KiHI[IBKA (HUTKY He 3B’s3yBaTH). 3aHYpUTH KIHIIBKY >Xa0bu B
ckistHKy 3 0,5%-HUM pO3YMHOM CipuaHOi KHCIOTH 1 OJIepXKaTH
peduiekc 3ruHaHHS.

Bucnoeok (IlotpidoHO chopMyITrOBaTH CAMOCTIHHO ITICIISI POBEICHHS
BCIX HEOOXITHMX [IiHi 1 3aBIaHb JJa00paTOpHOI pOOOTH)

Ilumanna 01 CamMoKOHRmMPONIO.

1. fxi € MerogM MAOCHIDKEHHS MiSJIBHOCTI IIEHTPaJIbHOL
HEPBOBOI CHCTEMHU?

2. o Take pedaekc?

3. Illo Ha3WBA€ETLCS PELCITUBHUM T0JIeM pediiekcy?

4. Ha3zBaTtu OCHOBHI pe(hIeKCH CTUHHOTO MO3KY?

5. Ha3BiThb cKjIa10B1 YaCTHHH PEQIICKTOPHOT TyTH?

6. Sxi pgokasu Bu mokere HaBecTH, IO IS 31HCHEHHS
pediiekcy HeoOximHa (i3iomoriyHa IUTICTP Yy BCIX JIAHOK
peduiektopHOI Tyrn?

Jimepamypa

1. Anekcees O.l., IIumonko I.T. Anaromis mrogunu: Hasua.
nocioHuk. — [porodud: Koo, 2003. — 260c.

2. TI'aiiga C.I1. Anatomis i ¢i3ionoria JMOIuHU. — 2-€ BUJ.
Homn. Bunp. — K.: Buma mkona, 1980. —216 c.

3. Komsgenko ['.I. amatomis mogwaum: Iligpyunuk. - K.
JIn6ige, 2001. — 384c.

4. Oukypenko O.M., ®enoros O.B. Araromis moauan: Hapu.
MociOHUK. — 2-Te Bu. nepepod. i mon. — K.: Buma mkoma, 1992, —
334 c.

5. CeupunoB O.l.Anaromis moxauau: [linpyanuk/ 3a pen. LI
Bobpuka. — K.: Buma mxona, 2001. — 399 c.
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JJABOPATOPHA POBOTA Nel5
JocaimkeHHs BiIacTUBOCTEl KOBYi

Mema pobéomu. JJocniauTy BIJMB 5KOBYI HAa eMYJIbTYBaHHS 1
¢inpTparito xxupis. [IpopodbuTH sIKicHI peakii Ha >KOBYHI KUCIIOTH 1
MIrMEHTH.

Mamepianu i oo6naonanns. llltatus i3 npobipkamu, JIHKH,
oY, oiiss, 10 % po3uumH caxapo3u, KOHIICHTpOBaHAa CipuaHa
KHCJIOTa, CYMIIl a30THOI 1 a30THUCTOI KHUCIIOT, CipYaHWW IIBIT,
¢binbTpyBaNbHIN marmip.

Teopemuuni eioomocmi

Y I2-tu mamy KWImKy, KpiM MaHKPEaTHYHOTO COKY,
HaJXOJIMB JKOBY, SIKa BUPOOJIsSEThCS KIiTHHaMH Tewinku. [Ipotec
YTBOPEHHS K0BYi BinOyBaeThes OesmepepBHO. Jo ckiaay »xoBdi
BXOJSATh KOBYHI KHCJIOTH, II0 CHHTE3YIOTHCA B IMEUIHII 3
XOJIECTEpUHY, JKOBUYHI IMITMEHTH, M0 BUHUKAIOTH y PE3yJbTAaTi
po3nany remoryio0iHy Ta iH. JKOBYHI KHUCIOTH 3’ €THYIOTBCS 3
AMIHOKHCJIOTaMH TJIIKOKOJIOM 200 TaypHUHOM.

JKoBYHI KHCIOTH, 3HIDKYIOUH [TOBEPXHEBUIl HATST, CIIPUAIOTH
YTBOPCHHIO  CTIHKMX JKHPOBHUX €MYJBCiIH, IIMO CTBOPIOE
CIIPUATINBI YMOBH IS Mii JIiMa3u, *KOBYHI KHCIOTH aKTUBYIOTH
MaHKpeaTUyHy Jina3y, 1 pa3oM 3 THM MiACWIIOIOTH JIif0
MIPOTCOTITUYHNX 1 aMUTONITHIHUX (hepMeHTIB. Benmnke 3HaUCHHS
MaroTh COJi JKOBYHHX KHCJIOT y TPOIECi BCMOKTYBaHHS JKHPIB,
YHACIiAOK YTBOPEHHS 3 >KUPHUMHU KHCIOTaMHM PO3YMHHUX KOMII-
nmekciB. KpiMm Toro, XoB4 HeEHTpamizye KHCIYy peakIliio
Xap4yoBOi Macu, IO HAAXOAUTh 3 LUIYHKA, MIOCHUITIOE
MEePUCTANbTUKY KHUIIKIBHUKA, CIHOpHUSE ajacopOIii Ha CTiHII
KUIIKiBHUKA (EPMEHTIB, AKi OepyTh y4acTh y MPUCTIHKOBOMY
TpaBJIEHHI.

Xio pooomu

3asoanna 1. BrumB KOBYI Ha TOBEPXHEBUH HATAT BOJU.
Hanutu B ogny npobipky 4 — 5 Mn Boaw, a B IPpYyry — TakKy X
caMy KIiIbKIiCTh pO3BeAeHOi koBui. B o00uumBi mpoOipku
HaCHUNATH HEBEIUKY KIUIbKICTh (HAa KIHYHMKY CKAaJbIIEIs)
MOPONIKY Cipku. Y mpoOipii 3 BOJOIO cipka Oyjae miaBaTH Ha
MOBEPXHi, a B Mpo0ip1i 3 dKOBYIO MOPOLIOK OMYCKAETHCS HA JHO.
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3agoannsa 2. Brums >koBUi Ha QinbTpalito XupiB. Y 1Bi Iiliku
BKJIACTH (INBTPH 1 3MOYUTH OAMH i3 HHX BOJOIO, a OPYTUH —
XKOBYI0. BcTaBUTH 00MBI Niliku B MPOOIpKHU 1 HATUTH B KOXKHY
MKy Mo Aekinbka MininiTpiB omii. Yepe3 ¢inabTp, 3MoueHHIA
BOJI0I0, )KUP Maii’ke He MPOXOAUTH, a 4epe3 (HUIbTp, 3MOUCHUH
KOBYIO — (PLITBTPYETHCA.

3agoannsa 3. Brums KoB4i Ha eMyJIbIyBaHHS KHUpy. o 5 mi

skoBui jgomatu 0,5Mi omii 1 300BTaTH. YTBOPIOETHCS TPHUBKA
eMyibcig. [l MOpiBHSAHHS MapajelbHO MPOPOOUTH CIpoly
3MillyBaHHs OJIii 3 BOJIOIO.

3agoanna 4. Peaxuis Ha KOBYHI KHCIOTH. Y MpOOIpKY 3
JKOBUIO JI0faTH Jekinbka kpamnenb [0%-Horo po3udHy caxaposu
(TpocTsiHOTO IyKpY) Ta Hepo3BezeHoi cipyaHol kucinotu. Kuciory
00epe)XHO JIONMBATH MO CTIHII TMPOOIPKH, 100  3armo0irTH
MeperpiBaHHio, HEOOXIJHO 3MIlyBaTH PIiAUHY MICsA J0JaBaHHS
KOXKHOT Kparuli CipuyaHOi KMCJIOTH 1 OXOJI0/DKYBATH IPOOIPKY BOAOHO
M KpaHOM. Y TBOPIOETHCS — BHIITHEBOYEPBOHE 3a0apBieHHs. [Ipn
HasIBHOCTI KOHIIEGHTPOBAHOI CIpYaHOi KHCIOTH 1 (PYKTO3H, IO
BXOJIUTH JIO0 CKJIaJly Caxapo3H, YTBOPIOETHCS CIIONYKAa OKCHMETHI-
dbypdypon, sSkui 3 OHKOBYHMMH KHCIIOTAaMH JIa€ XapaKTepHE
BHILIHEBOYEPBOHE 3a0apBiieHHs (peakiist [lerrenkodepa).

3as0anna 5. Peaxiis Ha JKOBUHI MIrMeHTH. Y TPOOIpKyY
HaJIUTH TPOXU a30THOI, a TOTIM a30THUCTOi KuciaoTu. ObepexHO
HaIlIapyBaTH HA TIOBEPXHIO KUCJIOTH TaKY XX KUIBKICTh PO3BEICHOT
koB4i. Ha Mexi CTHKY YTBODIOIOTBCS TPOJYKTH OKHCIICHHS
OumipyOiHy 1 3’ABISAIOTBCS 3a0apBIeHI KUTBIA: 3BepXy 3eneHe (Oimi
BepauH), cuHe (OimimiadiH), ¢iomeroBodepBoHe (Oimi (pykcuH) i
JKOBTE (XOJIETEIH).

Bucnosoxk (IlotpibHO chopMyITIOBATH CAMOCTIHHO TTICIISI TIPOBEICHHS
BCIX HeOOXiTHUX [Tl 1 3aBaHb JT]A00PaTOPHOI pOOOTH)

IHumanunsa ona camokoHmpoaio:
1. Sxwnit cknan xoB4i?
2. SIxe 3HaYEHHS Ma€ KOBY Y MPOIIECi TPAaBICHHS?
3. 3 4oro yTBOPIOKOTHCS JKOBYHI MITMEHTH?

84



Jimepamypa

1. Anekcees O.l., Ilumonko 1.T. Anaromis mogunu: Hasu.
nocionuk. — [Iporoouy: Koo, 2003. — 260c.

2. I'atina C.I1. AnaTtomis i ¢i3ionoris JOAUHUA. — 2-€ BUJ,.
Hon. Bunp. — K.: Bumia mxona, 1980. — 216 c.

3. Komsnenko I'.l. Anaromis mogunu: [limpyunuk. — K.:
JIuobiae, 2001. — 384c.

4. Oukypenko O.M., ®enoros O.B. Anaromis moauau: Hapu.
MOCiIOHUK. — 2-re BuJ. nepepoO. 1 gon. — K.: Buma mkona, 1992. —
334c.

5. CeupunoB O.l.Anaromis mroaunu: [ligpyunuk/ 3a pea. LI
Bobpuka. — K.: Buma mxona, 2001. — 399 c.
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JIJABOPATOPHA POBOTA Ne 16
BumiproBaHHA BeJTHYMHH KPOB’SIHOT0 THCKY Y
JIIOIMHH

Mema poéomu. O3HAHOMUTHCH 3 METOAWKOIO BUMIPIOBAHHS
KpOB’SIHOTO THCKy. HaBunmTHCS pO3paxoByBaTW CHCTONMIYHHMN 1
XBUIMHHUH 00’€M  KpOBi, JOCHITUTH  BILUIUB  (Pi3UYHOrO
HABaHTA)XCHHA Ha BEIIMYMHY apTepialbHOTO KPOB’SHOTO THCKY,
4acTOTY MYJbCY, CUCTOJIYHHUH 1 XBHJIMHHUI 00’ €M KpPOBI JIFOJIUHU

Mamepianu i oonaonanus. ChHirMoMaHOMETp, CEKYHIOMI.

Teopemuuni gioomocmi

BumMiproBanHsT KpOB’SHOTO THCKY IPOBOAATH TPSIMHUM 1
HenpsiMuM  criocobamu.  OcTaHHIM  CIOci0 BHKOPUCTOBYIOTH IPU
BUMIPIOBaHHI KPOB’STHOTO THUCKY y JIOJUHU. [IpHiHSITO BUMIiptoBaTH
IIB1 BETMYMHN: MAaKCUMAJIGHAM, a00 CHCTONIYHUM, TUCK, [0 BUHUKAE
i yac giacToiy. Pi3HUL MK CHCTOMIYHUM 1 JIACTOJIIYHUM THCKOM
Ha3UBa€THCA  MYJbCOBUM  THCKOM. Y  3JI0pOBOi  JIFOJAMHU
MaKcCUMaTbHHHA THCK mopiBHIOE 110 — 120, a miriMimsHMA 70 — 80 MM
pT. cr. [linBUIIIEHAS TUCKY HA3WBAIOTH TIEPTOHIEI0, a TIOHMKCHHS —
TIMOTOHIEI0. ICHYIOTH JBa PI3HOBHAWM  HEMPSIMOTO BHMIPIOBAHHS
KpOB’STHOT'O THUCKY: TAJBIIATOPHUM, OCHOBAHWW Ha 3HIDKEHHI 1 MMOSBI
MyJIBCY HA ONHIA 3 BEIMKHUX apTepiil HIDKYe HaKIaJaHHS MaH)KETKU
(meron PiBa-Pouui), ¥ aycKymATHBHHI, IO TPYHTYETBCS Ha
MPOCITyXOBYBaHHI 1 (hikCyBaHHI MOMEHTIB TIOSBM 1 3HUKHEHHS
3BYKOBHX e(eKTiB Ha apTepii HiKue HaKIaJaHHSI MAHXETKH (METOI
Kopotkoga).

[Ipu HOpMmanpHiT (YHKIIOHANBHIA 3aTHOCTI  CEpIEBO-
CYIVMHHOI CHCTeMHU Mmicis (i3MYHOTO HaBaHTaKEHHS OJHOYACHO 3i

30LTBIIIEHHSIM 4aCcTOTH MyJbCY pizko MiIBUIIYETHCS
MaKkcUMaJdbHUH aprepianpHuil THCK. [llo ) mo MiHiIMambHOTO
TUCKY, TO BIiH TPOXM 3HIDKYETBCS, piAIIe — HE 3MIHIOETHCS.

[lynbcoBmii THCK (PI3HUI MK CHCTONIYHHM 1 JIaCTONIYHUM)
30LTBITY€ETHCS. 3 UMU 3MIHAMH TTOB’SI32aHO 301IIBIIIEHHS] XBUJIMHHOTO
00’eMy KpoOBI, sike NpH (Hi3MIHOMY HABaHTAKEHHI HACTA€ BHACIIIOK
NPUCKOPEHHS PUTMY CKOpPOYEHHS cepus 1  30UIbIICHHS
CHCTOJIIYHOTO 00’€My KpOBi, 00 MiABUILEHHS MYIbCOBOI'O THCKY MPH
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MOMITHOMY  3HI)KEHHI  JIaCTONIYHOTO THCKY CBIJUUTH IPO
301IBIIEHHS CUCTONTYHOTO 00’ €MY KPOBI.

VY 310pOBOi TPEHOBAHOI JIIOAWHU MPUOTU3HO Uepe3 3 XBHIMHU
HOPMAI3YIOThCS I1i MOKa3HUKH.

Xio pooomu

Ha oronene miede HakiIalalOTh MaHXETKY, Y JIKTHOBIH SIMIIi
3HAXOIATh TUICUOBY apTepilo, Ha Ky IOTIM CTaBJIATH CTETOCKON a0o
¢donengockon. HarHiTaloTh y MaHXeTKy TIOBITPS O 3HUKHEHHS
nynbcy. [lpuknagaroTs (oHEHAOCKON 10 IIedoBoi aprepii. 3a
JIOTIOMOT'0I0 BEHTHJISI TOBLTFHO BiJITYCKAIOTh 3 MaHKETKH MOBITPA,
MPHUCITYXAIOYHUCh JI0 TOHIB. Y MOMEHT BHHUKHECHHS TIyXOTO TOHY
(Tym-Tym) BigMiYaroTh [OKa3 MaHOMeETpa, IO BiJIOBiAae
MaKCHUMallbHOMY CHCTOJIIYHOMY THCKY. [Ipu JanmbimoMy 3HIDKEHHI
THUCKY TOBITPS B MaHXXETI TOHH HAapOCTAalOTh, a TOTIM parToBO
3MEHINYIOThCS 1 3HUKAIOTh. Y MOMEHT 3HUKHEHHS TOHIB 3HOBY
BIAMIYAIOTh I10KAa3 MAaHOMETPa, SKUW BIANOBiJa€ MIHIMAaJIbHOMY
MiaCTOMIYHOMY THCKY. Yac BUMIpPIOBAaHHS THCKY 3a METOIOM
KopoTkoBa He Mae TIEpEeBUITYBaTH OAHY XBWJIMHY. BUTbI TpUBaIHiA
yac MOXKE IIPU3BECTHU JI0 IIOPYILIEHHS KPOBOOOITY JUCTAIbHOI YACTHHU
PYKH.

3amrcaTd BEIMYUHY CHCTOJIYHOTO 1 JIaCTONIYHOTO THCKY Ta
MOPIBHATH HOT0 3 HOPMAJIbHUM.

3aeéoanna 1. Busnadenns (QyHKIIOHAIBHOI 31aTHOCTI
CepIIeBO-CYANHHOI CUCTEMH HANOUTBII JOCTYMHUX IS TOCIiIKEH-
HS TOKa3HWKIB: 3MiH YacTOTH IYJIbCy, KPOB’SHOTO THCKY IO Ta
micas  (Bi3UYHOrO HABAaHTAXKEHHS, ITICIS BH3HAYECHHS OCHOBHHX
MTOKA3HUKIB MiJIOCTITHANA BHUKOHYE Ha BUOIp OgHOpa3oBe (i3udHe
HaBaHTaXeHHS (60 migckokiB, 20 mpucimans, 40 mpucimans,
TPUXBUIMHHUHN Oir Ha MicIi B Temni 180 KpoKiB 3 XBUIIHHY)

3ae0anna 2. 3ar10BHUTH TAOIHULIIO.

Yac peectpaii AprepiaibHuii KpOB’SIHUIT THCK MM PT CT YacToTa mybCy]|

MaKCHMaJbHHI | MiHIMaTbHHI yJIbCOBHI ya/xB

I[O HaBaHTAXXCHHA

TTicns HaBaHTakeHHS |

TTicyis HaBaHTaKEHHS 2

Yepes 1 xB

Yepes 5 xB
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Bucnosox (IlotpidHo chopMyIroBaTH CaMOCTIHHO TiCIs1 POBEICHHST

BCIX HEOOXITHUX JIiHi 1 3aBIaHb JJA00PaTOPHOI pOOOTH)
Iumannsa 0na camoKoOHmMPOJIIO

1. Ilo Ha3uBaeThCH CHUCTOJIYHUM, iaCTOJIYHHM i
TyJIbCOBUM THCKOM?

2. Yomy wmerox KopoTkoBa € HaWOLIBII TOYHUM JJIst
BHUMIpPIOBAaHHS KPOB’SIHOTO TUCKY?

3. Slka BenmMYMHA CHCTOJIYHOTO 1 JiacTOJIYHOTO THCKY Y
3JI0pPOBOI JIFOAWMHU?

4. o Take TiNOTOHIs i TiNEPTOHIsA?

5. Big 4oro 3aj1euTh BETMYUHA CUCTOIIYHOTO 00’ €My KPOBi?

6. Axi IIOKA3HUKHU CEpLIEBO-CY IUHHOI CHUCTEMU
3a3HAI0Th HAWOUIBIIMX 3MiH ITij1 9ac (Hi3UIHOTO HABaHTAKECHHS?

7. Uepe3 skui yac Ticas TPUNIMHEHHS  poOOTH
BIJIHOBJIIOIOTHCS
(yHKIIOHATTbHI ~ TOKa3HWKH  CEpIEBO-CYJAMHHOI  CHUCTEMH Y
TPEHOBAHO] JIFOTHH?
Jimepamypa

1. Anekcees O.l., IIumonko I.T. Anatomis moguau: Hapu.
rociormk. — Jporo6wd: Komo, 2003. — 260c.

2. Taiina C.I1. Anatomis 1 ¢i3iosoris JJFOAUHU. — 2-€ BUJ. JIOII.
Bumnp. — K.: Buma mkoma, 1980. — 216 c.

3. Komanmenko I'.l. Amaromis moguau: Ilimpyannk. — K.:
JInGinp, 2001. — 384c.

4. Oukypenko O.M., @enoros O.B. Araromis moanan: Hapu.
MociOHUK. — 2-re BuA. mepepod. i gom. — K.: Buma mikoma, 1992, —
334c.

5. Ceupunos O.1. Araromist gropuau: Ilinpyyanx/ 3a pen. LI
Bob6puka. — K.: Buma mxomna, 2001. — 399 c.
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JJABOPATOPHA POBOTA Ne 17
BusHaueHHs KAUTTEBOI EMHOCTI JiereHb (CIipoMeTpist)

Mema pobomu. O3nHaiiomutHcs 3 OYJOBOI CIIipoMeTpa Ta
METOAMKOIO BU3HAYEHHS KUTTEBOI €MHOCTI JIEreHb 1 il CKI1a10BUX

Mamepianu i obnaonanns. CripoMerp, MYHIIITYK, BaTa,
CITUPT.

Teopemuuna gioomocmi

ITigx yac cCHOKIHOrO IWXaHHA JIOAUMHA BHUAWXAE 1 BIUXAC
npubmmsao 500 cm® mositps. Lleit 006°eM HA3MBAETHC OUXATBHUM.
SKmo micns CHOKIHHOTO BIMXY 3pOOMTH MaKCHMAIIBHO TIIMOOKHHA
BIMX, TO B JIErCHI BBIilJIe¢ JOJATKOBE TIOBITPs, O0’€M SKOrO
CTaHOBHUTH MpHOIM3HO 2 — 2,5 nm®. Tleit 06°eM MOBITPs HA3HBAIOTH
dooamxosum. MakcHUMallbHa KUTBKICTh TIOBITPS, IO BUHXYETHCS
MIiCNsl CHOKIHHOTO BHUJUXY, HA3UBAETHCS pe3epeHUM NOGIMpsm 1
CTaHOBHTH pubm3HO 1,5 1v°,

I'paHuLs MakCHMATBLHOTO BAUXY

2 ~ llo,:_mxose

b z noBiTps

B - (2,0-2,5 )

a = | [lonoxenns 3suyaitioro BIuxy

iy T S T

X ‘-

3 .-; uux;mme l}lOBlT

e ps (500 eM”)

PN e T 5 e e . i e A e e ]

g s

E & | Tonoxenns 3suyaitiofo PeaepaHe nositps

%™~ | puamxy (1,5 am’)
["panuis MakCHMANLHOTO 3anumkose
BUIHXY nositps (1,5 )

Puc.45. O6’eMu MOBITp#, 110 MICTATHCS Y JETSHAX

Y cymi 00’€MH AMXaIBHOTO, JOAATKOBOTO 1 pPE3epBHOTO
TOBITPSL  CTAHOBIISITH KUTTEBY €MHICTH JIETeHb. JKummesorn
EMHICMIO JNleceHb HA3WBAIOTh MAKCHMAallbHUH 00’€M TIIOBITpS, IO
MOXHA BHIUXHYTH MICJIA TIMOOKOro BOUXY. Y CEpEeAHbOMY BOHO
craHoBuTh 3500 — 5000 cm® (mB. puc.45.). Ilpn TpenyBaHHi
JKUTTEBA EMHICTH 301IBIITY€ETHCS.
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Xio pooomu

XKutTeBy €MHICTB JeTeHb, 00’ €M TUXaIbHOTO, JOAATKOBOTO i
PE3EpBHOrO TOBITPS BHUMIPIOIOTH 3a JIOIMOMOTOI0 CIIpOMETpa.
Cnipomemp CKIama€Tbcs 3 JABOX LWIIHAPIB. 30BHINIHIA LWTIHAP
OUTBIIOrO JiaMeTpa 3allOBHEHWH BOJOK JO MITKA. B HBOro
3aHYPEHHH JIOTOPY JTHOM MEHIIUH IWIIHIP, SIKAW 3pIBHOBaXKECHU N
noruiaBkoM. Yepez TyMOBUEM NUIaHT BHAMXAIOTh TIOBITPSA Y
BHYTpiHIA nwminap. LumiHap HanmoBHIOEThCS TOBITPAM i
MiHIMAEThCA. 3a MIKANOK (QIKCYIOTh pe3yibTaT. [licis KoKHOro
BHUMIPIOBaHHSI 3 BHYTPIIIHBOTO IMIIHAPAa BUAAISIOTH MOBITPS, IS
YOT0 BiJIKPUBAIOTH KOPOK.

3asoanns 1. 11106 BuMipsATH 00°€M JUXaJbHOIO IMOBITPS,
MOTPIOHO CHOKIMHO AMXATH, a IMICJISA OJHOTO 3 BIUXIB MiTHECTH
MYHJIIITYK JIO pOTa 1 BUJUXHYTH Y CIIPOMETD.

3agoanns 2. JIns BU3HAUEHHs 00’€My pPE3EePBHOrO IMOBITPs
MICIIsl CMOKIHOTO BUMXY Yepe3 Hic 3po0iTh MaKCUMaJIbHUN BHIUX
gepes3 poT y CIIipoMeETp.

3aeoanna 3. g BUMIPIOBaHHS JOAATKOBOTO  ITOBITPS
BCTaHOBJIIOIOTh BHYTPIITHINA MIUTIHAP HAa TIEBHIN BUCOTI (HaNpUKIa,
3000 mu1) 1 3aKpUBAIOTh HOTO KOPKOM. POOIIATE HOpMAaThHUIM BIUX 3
TIOBITPS 1 MAaKCHUMAaJIbHO MOMUIMBUIN BIWX 13 ciipoMerpa. BigHsaBImm
3aNUIIEHUH y crmipoMeTpi 00’€M TMOBITPS BiJl MOYaTKOBOTO,
3HaXOMSITh 00’ €M JOAATKOBOTO ITOBITPSL.

3asoannsa 4. 11106 BUMIpATH KUTTEBY €MHICTH JIeT€Hb, Tpebda
3pOOUTH MaKCHMAIBHUHA BIMX 1 MaKCHMalIbHO MOXIIMBUI BHINX Y
cripometp. OnepskaHi 1aHi 3aHECITh Y TAOIHITIO.

Ipi3Buie 0G6’eM moBitps, cm® | Kurresa emuicts nerens cm® |
00CTEKYBAHOTO | IUXANBHOTO, | JOXATKOBOIO, | pE3ePBHOTO, | 32 CYMOIO 3a IOKa3aMu
V, V, V3 Vi + V,+V3 cnipOMeIpa

Bucnoeoxk (IlotpibHO chopMyITEOBATH CAMOCTIHHO TTICIISI POBEICHHS
BCIX HeOOXiTHUX [Tl 1 3aBaHb JT]A00PaTOPHOI pOOOTH)
IHumanna ona camokoHRmponro
1. Ik noOynoBaHnwmii criipomerp?
2. Mo HA3MBAETHCS JUXaJIbHUM, Pe3epBHUM i
JOJaTKOBUM HOBITPSM?
3.11{o Ha3MBAETHCS KUTTEBOIO EMHICTIO JICTCHB?
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