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Metoauuni pekoMmeHallli MpU3HAYEeHH1 JJI1 BUKOHAHHA J1abOpaTOpHUX POOIT 3
HaBYAJIbHOI AUCHUIUIIHK «b10JI0TisI Ta OCHOBHM O10TEXHOJIOTiH» I 3700yBadiB
BUIIOi OCBITH OCBITHBOTO CTYTCHS «OakajgaBp» JIEHHOI Ta 3a04HOI (OopM HaBYAHHS
cunemianbHocTi E2  «Ekomoris», ocBiTHbO-TIpodeciitHa mporpama «EKoJorisy.
(ABTopu: AmmartoBa O.M., KpaBuyk-O6om3inceka T.B.). XXutomup, Kutomupcrka
nomitexHika. 2025. 56 c.

Peuenzenru:
k.0.H., noneHT kadgeapu Hayk mpo 3emiro BACIJIBEBA Jlroamuna,
I.T.H. mpodecop Kadeapu eKoJIoTii Ta MPUPOJOOXOPOHHHUX TEXHOJIOTIH
KIPEMILIEBA TI'anna.
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Meroww HaBYaJBHOI JUCHUILIIHM € (GOPMYyBaHHS y  CTYJICHTIB
dbyHIaMeHTaIbHUX YSBICHb TMPO KUBI OPraHi3MH, iX OpraHizaiiio, OCOOJMBOCTI
(GyHKIIIOHYBaHHS, TTOXOJKEHHSI, PO3BUTOK, PI3HOMAHITTS Ta CHCTEMaTUKy B yMOBax
BIUIMBY PpI3HUX €KOJOTIYHMX YWHHHUKIB Ha OpraHi3MHd Ta iX CEepeIOBHIIE;
dbopMyBaHHS y CTYIEHTIB KOMIETEHTHOCTCH IIIOJO EKOJOTIYHUX HACIIiJIKIiB
BUKOPHCTAHHSA CYYaCHHUX KJIACHMYHUX Ta HOBITHIX OlOTEXHOJOTIH, MOXKIUBOCTEH
3aCTOCYBAaHHS KMBUX OPTraHi3MIB Ta MPOAYKTIB iX >KUTTEASUIBHOCTI ISl 3aXUCTY
JTOBKLULJISL, peCypco30epeKeHHsI Ta OXOPOHH 010JIOTTYHOTO PI3SHOMAHITTSI.

3aBIaHHAMHU BUBYEHHS] HABYAJILHOI JUCHUILTIHY €:

- BUBUCHHS CTPYKTYpH Ta QYHKIIIT PI3HUX OpPTraHi3MiB,

- 3’ICyBaHHA OCOOJIMBOCTEH J>KMBOTO HA CYOKJIITUHHOMY Ta KIITHUHHOMY
PIBHSIX, a TAKOXK Ha PiBHI OpraHi3my,

- BUBUCHHSI XapaKTEPHUX OCOOJMBOCTEH MIKp0OOO-, (iTO- Ta 300IIEHO3IB B
PI3HUX €KOJIOTIYHUX YMOBAX;

- BU3HAQYEHHS TCHOTUIIOBUX O3HAK, THUIIB MIHJMBOCTI Ta OI[IHKA BIUIMBY
MyTareHiB Ha CIAaJKOBICTh )KUBHX OPraHI3MiB;

- BUBYEHHS MEXaHI3MIB aJamnTalli KUBUX OPraHi3MIB A0 i HECHPHUSITIMBUX
(akTOpiB 1 MOKIIMBOCTI YIPABIIHHS [IUMU IIPOLIECAMH;

- O3HailOMJIEHHS 3 OCHOBaMHM CYy4YacHOi MIKpOOIOJOrii, pU3HKaMU 1
HacCI1AKaMU poOOTH 3 MIKpOOpraHi3Mamu;

- (¢opMyBaHHS ySBIEHb MPO POJIb OIOTEXHOJOTi B BUPOOHHUITBI MPOIYKTIB
XapuyBaHHs Ta (hapMareBTUYHOT MPOAYKITIT;

- po3yMmiHHSI OIOJIOTIYHUX OCHOB TIPOLIECIB, $IKI BUKOPUCTOBYIOTHCS IS
OYMIIIEHHS CTIYHHUX BOJ, MOBOJDKEHHS 3 BIJXOJaMH Ta PO3BUTKY aJbTEPHATUBHOI
CHEPreTHKHU.

3MICT HaBYaJIbHOI JMCIMIUIIHM HampaBlieHU Ha (OPMYBaHHS HACTYITHUX
KOMIICTEHTHOCTEH, BH3HAYEHHUX CTaHIAPTOM BHIIOI OCBITH 31 cmermiaabHocTi G2
«TexHoMOoril 3aXUCTy HABKOJUIITHBOTO CEPETOBUIIIAY

3KO01. 3natHicTh 10 aOCTPAKTHOIO MUCIIEHHS, aHAI3y Ta CHHTE3Y.

3K02. 3naHHsA 1 KpUTHYHE PO3YMIHHS MPEAMETHOI 00sacTi Ta mpodeciiHol
TISUTBHOCTI.

3K07. IlparnenHs 10 30epeXeHHS HABKOJMIIHBOTO CEepeloBUIIA Ta
3a0e3MeYeHHsI CTaJIoro PO3BUTKY CYCHiIbCTBA.

OTtpumaHi 3HaHHS 3 HaBUYaJbHOI JUCHUIUIIHU CTaHYTh CKJIQJIOBUMH
HACTYITHUX MPOTrPAMHUX pe3yJbTaTiB HaBYaHHS 3a cremianbHicTio G2 «TexHomorii
3aXUCTY HaBKOJIMILIHBOTO CEPEIOBUIIIAN:

IMP01. 3natu cywacHi Teopii, MAXOAHW, TMPHUHIIUIN EKOJOTIYHOI MOJITHKH,
dbyHIaMEHTAJIbHI TOJOXKEHHS 3 Oiojorii, Ximii, MaTeMaTWKH, O10TEXHOJOTii Ta
($haxoBHX 1 TPUKIATHUX 1HXKEHEPHO-TEXHOJIOTIUHUX JUCITUILIIH JIJI1 MOJICTIOBAaHHS Ta
BUPIIIEHHS! KOHKPETHUX MPUPOJT03aXUCHUX 3aJ71a4 Y BUpOOHMUIi chepi.
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TEXHIKA BE3IEKHU B KABIHETI BIOJIOI'IL. BYJOBA MIKPOCKOIIA

Meta po6oTu: O3HaHOMUTHCS 3 OCHOBHHMH TIPaBUJIaMHU TEXHIKHA O€3MEKH TIijT
gac po0oTu B KaOiHeTi 010JI0T1i Ta HABYUTHCS MPABHIBHO KOPUCTYBATUCS ONTHYHUM
MIKpOCKOIIOM, BU3HAYATH HOTO OCHOBHI YaCTHHHM Ta 1X (PyHKIIII.

3aBaannsa podoru:

1. BuBuMTH OCHOBHI ITpaBWJja MOBEAIHKM Ta OE3MEKH MiJ 4yac MPOBEICHHS
010JIOTTYHUX EKCIIEPUMEHTIB.

2. O3znattomuTHcs 3 OyJJOBOIO ONITUYHOTO MIKpOcKona (MeXaHiuHi, ONTHYHI
Ta OCBITJIFOBAJIbHI YACTUHHU).

3. HaBuutrcsa miarotoBmi Mikpockona A0 poOOTH Ta pPEryIrOBaHHIO
300paKeHHH.

4, 3acBOiTH MpaBWIIa JOTJISAY Ta 30epiraHHs MiKpOCKOTA.

S. Bukonatu mpakTthyHi BOpaBM 3 (OKYyCyBaHHS 300pakeHHS Ha

MOCTITHOMY MIKpOIIpenapari.

IIpaBuiia TexHiku 0e3neKkH mig yac podoTu B OiosoriuHii Jadoparopii

1. VY nabopatopii 3a00pOHAETHCS BXKUBATH 1KY .

2. [lim dwac poOOTH Cii JOTPUMYBATHCS BHUKIIOYHOI UYHUCTOTH 1
aKypaTHOCTI.

3. Axmo mnpu  BKIOYEHHI Tpwiagy abo T 4ac #Woro poOoTH

CIIOCTEPITAETHCS TIEPETPIBAHHS YK 1HIN HEOE3Me4Hl1 BIIXWICHHS BiJ] HOPMaJIbHOTO
pexuMy poOOTH, CHifl Bifpa3y BUMKHYTH NpUJIaJ] 1 MOBIJOMHUTH BHKIajnada ado
nabopanTa.

4, [Tix yac poOOTH 3 ONTUYHUMH MPUTATAMH KATETOPUYHO 3a00POHSETHCS
TOPKATHUCA PyKamMH 0 CKJISHUX JeTayned. 3a MOTpaIrITHHS Ha HUX KUPY, KUCIOT,
JYTIB 1 COJNEH, IHIIKUX XIMIYHO aKTUBHUX PEYOBHUH BiApa3y CIiJ MOBIAOMUTH IPO L€
BHUKJIaJa4a abo jabopaHTa.

5. [Ipn poOOTI 3 XIMIYHO AKTUBHUMM PEUYOBUHAMH (PO3UMHAMH KHCIIOT,
JYTiB Ta 1H.) CIiJl MaM'ATaTH, 1[0 BOHU MIKIJIJIMBI, TICYIOTh NMPUJIAIU, OJST, MOXYTh
BUKJIMKATU OTPYEHHS, OMIKH IIKIPH.

6. VY pa3i 3aropaHHsi BOTHEHEOE3NMEUYHWX PEYOBHH HErailHO BUMKHYTH
CJICKTPUYHY HANPYTY 1 JIUIIIE MICIS I[OTO TACUTH MOXKEXKY.
7. [To 3akiH4YeHH1 3aHATTS CTYACHTH MPUOMPAIOTh POOOUl MICIS 1 3/1aI0Th

BUIaHe O0JIa{HAHHS.
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BynoBa cBiT/10BOr0 Mikpockona

Busuaroun O0y10By Mikpockona HeoOX1THO KOPUCTYBATUCS CAMUM MPUIIAJIOM 1
HOTO pUCYHKaMH B MAPYYHUKY 1 IpakTHKyMi. J[0 CKITamy CBITIIOBOTO MiKPOCKOTIA
BXOJISITh TPY YaCTHHMU:

- ME€XaHIYHa;

- ONITUYHA;

- OCBITJIIOBAJIbHA.

MexaHiyHa 4YacTMHA MpEACTaBlEHA MITaTUBOM, PEBOJIHBEPOM, MPEIMETHUM
CTOJIMKOM, Makpo- 1 MikporsuHTamu. llITaTuB 00’€qHy€e BCl YaCTHHHU MiKpocKkoma. B
HBOMY PpO3pI3HSIOTH MIACTaBKY, TyOycoyTpumyBad 1 TyOyc. IlimcraBka (ocHOBa
MIKpPOCKOIIa) Ma€ IpsiIMOKYTHY (opmy. BoHa Hafae CTIIKOCTI MIKpOCKOITY. 3BEpXY 10
HEl HEPYXOMO KpIMHTBCS KOpOOKa 3 MEXaHi3MOM TOYHOro (oKycyBaHHs. Bin
TIPEICTABNCHUI MIKpPOrBHHTOM. MOro pykosTKH (PyKOATKa), 3aJIe)KHO  Bif
KOHCTPYKIIi MIKPOCKOIa, MOXYTh OyTH 1O OOKax KOpoOku, abo 3HaXOAUTHCS B
nijcrasii. TyOycoyTpumyBau (KOJOHKA IMITATUBY) PYXOMO 3’€IHYETHCS 3 KOPOOKOIO
MT®. B #ioro HmXHI 4YacTWHi, 3 OOKIB, PO3TaIllOBaHI PYKOATKA MaKpOTBHHTA
(kpemanpepu). 3a WOro JOMOMOIOK TyOycOyTpuMyBad IIiiliMaeTbcs  abo
omyckaeTbes. [luM mocsiraeThes rpy0e QoxycyBaHHS MIKpockomna. BepxHii KiHelb
TyOycOoyTpuMyBada Ha3HBAa€Tbca ToJIOBKOIO. Jlo Hel mnpueaHyerscs TyOyc i
peBoabBep. TyOyc Mae nuniHapuyHy GopMy 1 3’€IHYEThCA 3 TYOyCOyTpUMYBadYeEM 3a
JOTIOMOT'010 TBUHTA. B 10r0 BepxHiil KiHElb BCTABIAEThCA OKYJsAp. HikHIN KiHeUb
TyOyca po3iupeHuil 1 Ha3uBaeTbes GyTsip npusmu. [Ipusma 3MiHIOE BEpTHKAIbHE
MOJIOKEHHST TyYKa CBITJIOBUX MPOMEHIB Ha moxwie (45°) 1 crnpsMoBye HOro o

OKYJIsIpa.
Oxyrsip
-]
P,

WM
of"2xXTUBAMM

Puc. Mikpockon
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PeBonbBep pyxomo 3’eaHaHuil 3 rosoBkor0. Ha HbOMY € 4oTHpHU OTBOPH IS
00’exkTuBIB. [IpeaMeTHUN CTOJIUK 3HAXOAMTHCSA HAa KPOHILUTEWHI, SIKUM 3’ €qHAHUN 3
kKopoOokoro MT®. Ha i#oro BepxHiii HOBEpXHI € OTBIp HaJ SKUM PO3MIIIYIOTh
ricTompenapar i THi3aa il #oro ¢ikcaTopiB (3aTHCKyBadiB). 3 OOKIB MPEIMETHOTO
CTOJIMKA € TBUHTH, 33 JOTIOMOT'O0 SIKMX CTOJIMK MOJKHA MEPEMIIyBaTH HABKOJIO CBOET
0Ci 1 TI0 IBOX B3aEMHO MEPICHINKYIISIPHUX TUIOMIMHAX. 3aBISKH pyXaM IPEeIMETHOTO
CTOJIMKA JTOCSTAETHCS IICHTPYBAaHHS HEOOXITHOTO Ha TiCTONpenapari MicIis.

Jlo cknanmy onmuunoi uacmuHnu MIKpOCKOTIa BXOASITh 00’ €KTUBH 1 OKYJISAPU —
CUCTeMH CKOMOiHOBaHMX JNiH3. OO0’€KTUBHM IiIATh HAa YOTHPH KaTEropii: Mayioro
30umeImeHHs (8%, 9%, 10%), cepemuboro (20x), Benmukoro (40%) i myke BEIUKOTO
(90x). Cepen HuxX BUAUAIOTH cyXi (8%, 20x%, 40x) ta imepciiini (90%). Sk imepciiine
CEpEeNIOBUIIE BUKOPUCTOBYIOTh KEAPOBY OJit0. OKyJISIpH TaKOX JUISTh HA OKYJISIPU
Majioro 30uTblIeHHs (5% abo 7%), cepeanboro (10x) 1 Benmukoro (15%). 301nbIIeHHS
00’€KTa JOCHIKEHHS BHU3HAYaIOTh TIOMHOXYIOUM 30UIbIIEHHS OO0 €KTHBAa Ha
30UTBIIICHHS OKYJISAPA.

OcaiT/1I0BaJ/IbHA YaCcTHHA MIKPOCKOIIA MIpe/ICTaBJICHA J3epKajioMm,
OCBITJIIOBaYEM, JllagparMoro Ta KuiblieM i cBiTIo(iIbTpa. J3epkaio po3raiioBaHe
HaJl TIEPEIHbOI0 YACTHHOIO MiJICTaBKHU 1 3’€¢qHaHe 3 KopoOkoio MT®. Bono mae
YBITHYTY 1 IUIOCKY TmoOBepxHI. [lpy 3BUYAlHOMY OCBITIEHHI KOPHUCTYIOTHCS
YBITHYTOIO IMOBEPXHEIO, a MPHU CIEUIATIbHOMY — IJIOCKOI0. OCBITIIOBAaY (KOHAEHCOP)
3HAXOAMTHCS i IPEIMETHUM CTOJIMKOM. BiH pyXxoMo 3’e€qHanuil 3 Kopookoo MTO.
[TimiiimMaroTh a00 OMYCKarOTh OCBITJIFOBAY 3a JIOMOMOTOI0 T'BUHTA, PYKOSITKA SIKOTO
pO3TallloBaHa Ha TMpaBiii CTOPOHI MOro KpoHIITeWHA. ['OJIOBHOI YacCTHUHOIO
OCBITJIFOBaua € JiiH3a (J1iH3U). 3aBIAKH 1 OCBITIIOBAY KOHIICHTPYE CBITIIOBI IPOMEHI
Ha 00’ekTi mochimkeHHs. OCBITIEHICTh 00’€KTa JOCITIDKEHHS PETYJIIOEThCS 3a
JIOTIOMOTO10 JTiadparmu.

IIpaBujia KOPUCTYBAHHS CBITJIOBHM MiKPOCKOIIOM

1. TloctaBTe MIKpOCKON J3€pKaJIblieM OCBITJIIOBAJIBHOI CHUCTEMHU Bija cebe, a
OKYJISIPOM J10 cele.

2. BupganiTe My 3 ONTHUYHUX MOBEPXOHb 32 JOMOMOIOK HIMAaTOYKa M’ SKOi
TKAHWHH.

3. IlepeBeniTh y poOoue MOJOXKEHHS 00’ €KTUB Majoro 30uibIIeHHs (8%) Tak,
00 BiH OyB pO3TalIOBaHUM MO IIEHTPY OTBOPY MPEAMETHOTO CTOJMKA (MPU LOMY
00’€KTUB  (DIKCY€ThCSI 3aCKOYKOI PEBOJBBEPHOI CHUCTEMH). 3a JOMOMOTOIO
BIJIMOBITHOTO TBUHTA MEPEBEIITh KOHACHCOP Y BEPXHE TMOJOKEHHS Ta MAaKCUMAaJIbHO
BiJIKpuiiTe giadparmy.

4. Habmu3uBmuM OKO JO OKYyJspa, 3a JIOHNOMOIOI OCBITJIIOBAJIbHOTO
J3EPKANbIISE  BIAPETYIIOWTE OCBITIEHHS TMOJsS 30py. Y  JCSKHX BHUMNAJKax
BUKOPUCTAHHS, HAMpUKIAJ, MaTOBOTO O170r0 YW OJAKUTHOTO CBITIO(IIHTPIB
JI03BOJISIE TIOKPAIIUTH SIKICTh OTPUMAHOTO 300paKEHHS.

5. [MoknaaiTe mpenapat Ha MPEeAMETHUIN CTOJUK TaK, 100 Ta HOT0 YaCTHUHA, 1110
aHaJli3y€eThCs, OyJia HaJ OTBOPOM CTOJIMKA.
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6. Pyxamum MIKpOrBMHTa HaMaraWTech 3HAUTH UYITKE 300paKeHHS
MIKPOCKOIIIYHOTO 00’ €KTa, C(hOKYCYBaBIIIM HA HHOMY ONITUYHY CUCTEMY MIKPOCKOIIA.

7. Skmo mpemnapar Tpeba mpoaHaNi3yBaTH OUIBII JIETaJIbHO, — IIJIABHO, HE
3MIHIOIOYH TTOJIOKEHHS TyOyca, IepeBeiTh peBOJIBLBEPHY CUCTEMY Ha 00’ €KTHB 40X.

8. OO6epexHO, MIABHUMU pPyXaMH MaKpOTBHHTAa BCTaHOBITH NPUOIN3HUN
doxyc, a 3a TOMOMOT0OI0 MIKPOTBUHTA OCTATOYHO COKYCyiTe 300pakeHHsS 00’ €KTa.
[Tam’siTaiite, MO MPU PI3KUX MOBOPOTAX MAKPOTBHHTA MOKHA PO3YABUTH CKIISTHHIMA
npenapar 00’ €KTHBOM Ta MOLIKOJAUTH caM 00’ €KTHB.

9. Jlns BUBYEHHS TpenapaTry Hpu HaiOIbIIoMy 3017bIICHHI HA MOBEPXHIO
MOKPUBHOTO CKENbISI HA MiCIi 3pi3y HAHOCATh Kparullo 1MEpCiiHOro Macia,
MOBEPTAIOTh PEBOJIbBEP (CIOYATKy MITHSABIIM TyOyC) Tak, o0 MpOTH OTBOPY B
IpeIMETHOMY CTOJIMKY cTaB 00’ekTuB 90x. [1oTiM HOoro omyckaroTh HACTUIBKH, 11100
dbpoHTanbHa JiH3a 3aHypWIach y Macio 1, o0epTaloyd MIKPOMETPUYHUN TBUHT,
JTIOOMBAIOTHCS YITKOTO 300paKeHHS.

10. Ilicns BUBUEHHS Mpemnapary, IOBEpTalouU PEBOJILBEP, YCTAHOBIIOIOTh Majie
30UTBIIIEHHS, 1 TUIBKY TICJIS IIbOTO 3HIMAIOTh Mpernapar.

11. Ilpemapar 1 00’exktuB 90X MOpPOTUPAIOTH BaTOK (IIMATOYKOM M’SIKOi
TKaHWHU ), 3MOUYEHOI ePipoMm.

IIuTaHHA 1J CAMOKOHTPOJIIO:

1. SIKi OCHOBHI €JIEeMEHTH BXOJSATh JI0 MEXaHIYHOT YaCTMHU MIKPOCKOIIa Ta
AK1 (DyHKILI1i BOHH BUKOHYIOTh?

2. [TosicHITh MpU3HAYEHHS MAKpPOTBUHTA (KpeMaslbepH) Ta MIKPOIBUHTA, Y
YOMY MOJISITa€ PI3HULA iXHBOT Ail Mig yac (POKyCyBaHHS.

3. [Ilo Take TyOycoyTpuMyBad, siki MOro CKJIaJIOBI Ta SIK BIH 3 €JHAHUU 13
TyOyCcOM 1 peBOJIBLBEPOM?

4, Sy ponb Bifirpae nmpusma B HIKHIA YacTHHI TyOyca 1 SIK BOHA 3MIHIOE
HAIPSIMOK CBITIIOBOTO TIOTOKY?

5. Sxe mpu3HaUEHHS PEBOJIbBEPA B MIKPOCKOII Ta CKUIbKU 00’ €KTUBIB BiH
MO>K€ BMIIITYBaTH OJJHOYACHO?

6. Sk 3a [AOMOMOrO TBHUHTIB MPEIMETHOTO CTOJHKA JIOCSITA€ETHCS
LEHTPYBaHHS HEOOX1AHOI IJITHKY TicTONpenapary?

7. Ha3BiTh Kkareropii 00’€KTHBIB 3a CTyHeHEM 30UIbIIEHHS Ta MOSCHITH
PI3HUITIO MIXK CYXUMHU U IMEPCIHHUMH 00’ €KTUBAMU.

8. [Ilo Take oKy sIpH, SIKI IXHI TUIMHU 32 30UIBLIEHHSM Ta SIK OOYUCIIOIOTH
3arajibHe 301IbIIIEHHS MIKpOCKOIa?

Q. OnumIiTe CKIAJ0B1 OCBITJIFOBAIBLHOT YaCTUHM MIKPOCKOIA Ta TOSCHITH
GYyHKIIIO A3epKaia 3 YBIFHYTOIO 1 INIOCKOIO IIOBEPXHSIMH.

10. Axy ponwp Bimirpae KoHJEHCOp (OCBIT/IIOBAadY) 1 SK 3a JIOMOMOTOIO
niadparMu peryIrolTh OCBITICHICTh 00’ €KTa JOCIIIKEHHS?
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BYJIOBA POCJIMHHOI I TBAPUHHOI KJIITUHH
Merta poGoru: O3HAOMUTHCS 3 MIKPOCKOIIYHOIO OYyIOBOIO POCIMHHOI Ta
TBapUHHOI KIITHHU, BU3HAYUTH CHUIBHI Ta BIJIMIHHI O3HaKH IX CTPYKTYpH,
copMyBaTH ySABICHHS MPO KIITUHY SIK OCHOBHY OJMHULIIO )KUBOT MaTepii.
3aBnanHs podoru:

1. Po3risHyTH mij MIKpOCKOIIOM ITOCTIMHI Ta TUMYAacOBl MiKpompenapaTu
KJIITHH POCJIMH 1 TBapHH.
2. BuszHauut OCHOBHI CTPYKTYpHI €JIEMEHTH KIITHHU. MeMOpaHy,
IIUTOTUIa3MY, SJIPO, BaKyOJIi, TNIACTHUIU TOIIO.
3. [TopiBHSATH OYyJIOBY POCIMHHOI Ta TBAPUHHOI KJIITUHU, BUSBUTH CHUIbHI
Ta BIJIMIHHI PUCH.
4, 3po0uTH cXeMaTU4HI 300pakKeHHS KJIITHH y 30IIUTI 3 BIANOBIIHUMU
1TUCAMHU.
S. CdopmyiiroBaT BUCHOBOK PO OPraHi3allifo KIITHH PI3HUX THUIIIB.
1. 3anoBHITH TAOJIUIIIO:
O3Haka qu Baxrepii Pocimuu TBapunu I'pudn
CTPYKTypa
[Ina3maTtuuna
MeMOpaHa
Knitunna
000JI0HKa
EH,Z[OHJ'IaSMaTI/I‘-IHa
ciTKa
Kommekc
I'one ki
Jlizocomu
Bakyomi
Pu6ocomu

Knitunauii nesTp

[{utockener

I'eneTnunun
amapar

SAnpo

XpoMocoMHu

I'eneTnuna
peyoBHHA
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2. PosrnsnbTe Oy0BY POCIMHHOI 1 TBAPMHHOI KIIITHHU
Komnnexc Montaxi

Nisocoma
Anpo ,
o el - .

Raepruni Cix

cimka

KnitwHHa cTilka

B. PocnuHHa xnituHa

Puc. BynoBa TBaprHHOI i pPOCTMHHOI KJIITHHHU

3. IlpuroryBaTu mpemapaT emiepMiCy COKOBUTOI JIyCKA IHOYIi, BUBYUTU
OyzaoBy KiIiTHH. Ha MatoHKy MO3Ha4YUTH 000JI0HKY, LIUTOILIA3MY, SIAPO, BaKyOJIb.
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3aXOMNUBILIY TOJKOIO MIKIPOYKY 3 OMYKJIOr0o OOKY OAHIET 3 M’SICUCTHX JyCOYOK
nuOyai, TMIHIETOM BIJIOKPEMIIIOIOTh HEBEIUKHI IMIMAaTOYOK 11 1 MOMIIIAIOTh
30BHIIIHBOIO CTOPOHOIO I0BEPXY Y KpPAIUIMHY BOJIM HA MPEAMETHE CKII0, HAKPUBAIOTh
MOKPUBHUM CKJIOM.

[lepecyBatoun mpemapar, Ha MajoMmy 30UTbIIEHHI MIKPOCKOMY 3HaXOISTh
TUISHKY MIKIPOYKKM 3 OJIHOTO IIapy KIITHH 3 YITKO TMOMITHUMHU SIApaMu 1
uToIUIa3Mor0. Bubpany niisHKy mpenapary MOMIMIATh B IEHTP mosist 30py. [loTim
MIPU BEJIMKOMY 301JIbIIIEHHI BUBYAIOTH OYI0BY 1-2 KITITHH.

Jlaii HaHOCHMMO KparuiMHy PO3YMHY MOy B MOAMCTOMY Kaulii Ha MpeaMeTHE
CKJI0O OUIs TpaBOro Kpaw TOKPUBHOTO CKJIa, a 3 JIBOro OOKYy KJIajaeMo
¢iupTpyBasibHMi namip. [Tamip Oyne BCMOKTYBaTH BOJy 3-I11J MOKPUBHOIO CKJIA, a HA
il Miclle IpOCOYMTHCS PO3UMH Hoxy. B pesynbpraTi peakuii OUIKM LUTOIIA3MH
3a(gapOyI0ThCs B KOBTUH KOJIp, a OUIKK siapa — B TEMHO-)KOBTHI. Bakyouni OyayTh
BUJIUIATUCSL y BUTJISAI OLIBII CBITMIIMX Miclb. OOOJOHKM KIITHH 3aJIMIIATHCS
0e30apBHuMU. Peakiito 3 HoAOM MPOBOAATH Ha Mpemnapari, 3HATOMY 31 CTOJHMKA
MIKpPOCKOIIA.

4. CkIagiTh XapaKTepUCTUKY MJIACTUA POCIMHHOI KIITHHH

Tunu nnactun | 3abapBiacHHS ITirmenTn  |Micue3Hnaxomkenas|  DOyHKil
IUTACTHL] IJIACTH]] Y POCIUHI IUTACTHLL

XJopomjiacTu
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JlelikonmiacTu
DL

JlaGoparTopHa po6ora Ne3
PO3MHOKEHHS1. MITO3 I MEHO3

Meta po6oru: O3HalilOMUTHCS 3 MpoIlecaMu MOJIIY KIITHH — MITO30M 1
MeH030M, 3’sCyBaTH iX 010J0TIYHE 3HAYCHHS, HABUUTUCS PO3ITI3HABATH OCHOBHI (ha3u
MOJUTY KJIITUH HiJ MIKPOCKOIIOM Ta Ha MIKpOIpenaparax.

3aBaaHHs podoTH:

1. Po3risiHyT MikpomnpenapaTi KIITHH, 0 AUIATHCS, M1 MIKPOCKOIIOM.

2. Busznauutu Ta omucatd ocHOBHI (a3su Mmito3y (mpodasza, metadasa,
ana@asa, Tenodasa).

3. O3HaliomMuTHCs 3 e€TamamMu MeWo3y Ta 3°sCyBaTH MOro pojib y
dbopMyBaHHI raMer.

4, [TopiBHATH MITO3 1 MEHO3 32 OCHOBHUMHU O3HaKaMmH (KUIBKICTh TOJILIIB,
XPOMOCOMHHUI HaO1p, pe3yJibTar).

S. BukoHatu cxemaTuuHe 300pakeHHs (a3 MOAUTYy KIITHUHHU Ta 3pOOUTH
BUCHOBOK MPO 3HAYEHHS I[MX TNPOILECIB [JIs CHaJAKOBOCTI Ta Pi3HOMAHITHOCTI

OpraHi3MiB.
1. 3anoauTH Tabauiko "llopiBHSHHS MITO3Y 1 MeH03y"
daza Mirto3 1-it moain meio3y
[Tpodaza
Meradaza

Amnadaza
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Tenodaza
da3za Mirto3 2-ii moAiJI Meiio3y

[Tpodaza
Meradaza

Amnadaza

Tenodaza

2. Ha mocrifinomy Mmikpomnpenapati "MiTo3 B KOpIHIX nuOyi" 3HANTH 1 3aMalltoBaTu
BC1 (a3u MITOTHYHOTO LIUKITY.

l‘lpod)a'sa*;; @ . mEA oo e
. CRLGe Ot E f - 1 Inrepdasza

Anadrasza
Pams
nmpodaza
Meradasza TTizHst
npodraza

Inrepdaza

IMizHus
npodgrasa

S———+— Tenodasza

¥
{77
L

MeTadasza

t
L

Puc. Mito3 B KOpiHusiX nuoyJii
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IIpodasza I Meradasa I Tenodasza I Houipri

KJITUHU

IIpodasza II  Meradasza II Anapasza II  Tenopasa II Houipri
KJIITHHHU

Puc. Meiio3

JlabopaTopna podora Ne4
3AKOHU KJACUYHOI (MEHJIEJIIBCBbKOI) TEHETUKH

Mera poGoru: O3HAHOMUTHCS 3 OCHOBHMMH 3aKOHAaMH CHaJKOBOCTI,
chopmynboBanuMu ['. MeHenem, HAaBUUTHCS aHATI3yBaTH PE3yJIbTaTU CXPEIyBaHb
3a (EHOTUIIOM 1 TEHOTUIIOM, BU3HAYATU TUIIM CMAJKyBaHHS O3HAK Y HAIAJKIB.

3aBaaHHs podoTH:

1. [ToBTOpUTH OCHOBHI MOHSTTS TEHETHUKH: T'€H, ayielib, JOMIHAHTHICTD,
pPelLIeCUBHICTh, (PEHOTHUTI, TCHOTHII.

2. Po3i0paTu npukiagm MOHOTIOPUIHOTO Ta JUTIOPUIHOTO CXpPEIlyBaHHS
3a 3aKkoHamMu Menaens.

3. HaBuutucs OymyBatu pemriTky l[leHHeTa nsi BUSHau€HHS WMOBIPHOCTI
MIOSIBU TIEBHUX T€HOTUITIB 1 ()EHOTHIIB.

4. BukoHaTu po3paxyHKU CIiBB1IHOIIEHb O3HAK y MIOTOMCTBI.




MIHICTEPCTBO OCBITU I HAYKHU YKPATHU ®-23.07-
FKHTOMHpCHKA AEPKABHUI YHIBEPCHTET GKHTOMHPCBKA HOJITEXHIKA» | (000 oot o0 o
noJiiTexHika Cucrema ynpasJiinns skictio Bignosinae JICTY ISO 9001:2015 -
Exsemnaap Ne 1 Apk 56 /15
S. 3poOUTH BUCHOBOK TMPO 3aKOHOMIPHOCTI CMAJKyBaHHS 1 poOJib

MeHemBChbKUX 3aKOHIB Y PO3BUTKY CYy4acHOI T€HETUKH.

MeTtoauka po3B’si3yBaHHs 3a1a4
[1ix yac po3B's3yBaHHs 3a7a4 Tpeba criupaTHCs Ha TaKi MOJOKECHHS:
1. Koxna o3Haka € MarepialbHO 3yMOBIIEHOIO. MartepiajibHy NPUYHHY IEBHOT
o3Haku ['. Mennens Ha3BaB cmankoBuMm ¢akropoM. IlizHime i (axTopu cranu
HA3MBATH T'€HAMHU.

2. Jumnoigni ocoOMHM MaroTh MapHi (TOMOJIOTIYHI) XpPOMOCOMHM 1 MapHi T'eHH,
pO3TAaIlIOBaHI B 1IEGHTUYHHX AUISTHKAX TOMOJIOTITYHUX XPOMOCOM.
3. I'en moxe OyTH, SIK MIHIMYM, y JBOX aJbTE€pHATHBHUX cTaHax — A 1 a. [lapa

rediB (Hanpukiaa Aa; Cc), sSiki BH3HA4YalOTh PO3BUTOK AaJIbTEPHATUBHHUX O3HAK,
HA3UBAETHCS AJNEIBHOIO MAapOI0, a KOXKEH 3 X I'C€HIB HA3UBAETHCS AJICIIEM.

4, OauH TeH 3 MeBHOI Mapu Ham@AOK OJIEPKYE IO MATepUHCHKINA (Bin
SAUIEKTITUHN), a IHIUA — 1O OaThKIBCHKIM (Bim cmepmatosoina) miHii. OTxe,
CHaJKoOBy 1H(OpMaIliI0 HaIaJKaM MepenaTb oOuaBa OaThKHU, MPUUOMY BHECOK
KOXXHOTO OJTHAKOBH.

S. VY KJIITHHAX TeTepo3UroTH Aa ajiejbHl TeHU HE 3MILIYIOThCS, HE BTPAayaroTh
CBO€ET 1HAMBIAYATBHOCTI 1 3aKOHOMIPHO PO3XOJAThCS Y MPOLIECT MENO03Y.
6. 3 KOKHOI IapH TeHIB y CTAaTeBY KIITHHY MHOTpaIuisie Juiie oauH. BiH moxe

BUIbHO MO€EAHYBATHUCS 3 OyAb-SIKUM T'€HOM 1HIIOI alejbHOI Mapu (3a yMOBH, LIO LI
TeHH JIOKaJII30BaH1 B PI3HUX Mapax XpOMOCOM).

1. [lix yac 3aruTiAHEHHS TaMETH 3’ €IHYIOThCS Y BUIMAJIKOBUX KOMOiHaIisaX. PiBHO
WMOBIpHE 37UTTS TAMET PI3HUX THUIIIB BiaOuBae peuritka [lennera.

[Tix gac po3B'si3yBaHHSA T€HETUYHUX 3a/1a4 BUKOPUCTOBYIOTH CIEIlajbHI CUMBOJIBHI
MO3HAYEHHS:

1.A, B, E, ... - tToMIHaHTHI T€HU

2.a, B, €, ... - pCIICCUBHI T'CHH

3.P — GaTbKiBCBHKI OpraHi3Mu, B3ST1 JIJIsl cXpenryBaHHs (Bif iat. «Parentesy)
4. X — cxXpelryBaHHS OpraHi3MiB

5. d - ocoba 4ooBivoi cTaTi (anxiMiunuii 3HaK Mapca — IIMT Ta CIIKC)

6. ¢ - ocoba xiHouoi cTaTi (aIXiMiUYHUI 3HAK BeHepH — JIOCTEPKO 3 PYyUKOI0)
7. F — ri0OpuaH1 HOKOJIIHHS

8. P (F1) — 6atbku, iK1 B34T1 3 YMCJIa HAIaAKIB TEPIIOT0 MOKOJIIHHS

Ilpukaaau po3B’A3Ky 32124 HA MOHOTIOpUAHE CXPeUIYBAHHS.

3apaua 1. bnakUTHOOKUI YOJIOBIK, OATHKH SIKOTO MaJIM Kapi 04i, OJPY>KUBCS 3
KapOOKOIO >KIHKOIO, Yy 0aThka sKoi o4l OynM OJaKMTHUMH, a B MaTepl — KapuUMHU.
Slkoro moTOMCTBa MOKHA OYIKYBaTH B I[bOMY HUTIO01, SKIIO BIJOMO, 11O T'€H Kapux
oueil TOMIHy€ HaJl TeHOM OJIAKUTHUX?
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JlaHo:

A — TeH, 10 AeTepMiHy€e KapHil KOJIip Ovei;
a — T'eH, 10 JIETePMIHY€ OJTaKUTHUHN KOJIIp OUeH;
AA — kapi oui;
Aa — kapi oui;
aa — OJIaKUTHI OYi.
F 1 (benotunu miteir) — ?
Po3B’s3anHs

AA abo Aa aa Aa Aa

Aa aa

; .
rameTi % / @

F Aa—50%—xapioui aa—50%— Gnakuti oui
BianoBigs. BiporigHicTh HapoJKEHHS B LBOMY ILI0O01 KapOOKOI JUTHHU
cta"HoBUTE 50 % 1 OakuTHOOKOI - 50 %.

3anaua 2. Skuil xomip KBITIB OyJie y TIOpUIIB MEPIIOTO MOKOJIIHHS OLTUX Ta
POKEBUX TPOSHJ MO TEHOTUIy Ta MO (PEHOTHUITy, SKIIO OLTUN KOJip - periecuBHA

O3HaKa? (CxpenryBanu TOMO3UTOTHI OCOOUHH).
HaHo: Po3B’s30K.

A — poxeBuii KoJip; P Qaax d AA

a — OUTHi KOJIip; G: a A

3 AA F1 Aa (poxesi) — 100%

Q aa

F1-7?

BianoBins: komip kBiTiB Oyae poxkeBuM 100%.
3amaya 3. YosoBik, XBopui Ha TeMOQUIIIO, OAPYKYETHCA 31 3JI0POBOIO
KIHKOI0, 0aThKO sIKOT TToTepriaB Bij remodunii. BusHaute HMOBIpHICTh HAPOIXKEHHS B

I pOAMHI 3IOPOBUX JITEH.

Jano:

H — HopmanbHe 3cigaHHs
KpOBI

h — remodinis

Q@ XHXh

g XY

XHXH — 3n0poBa xinka;
XHX" — xinka — HOCiif reny

Po3B’sa130k
P 3 XY x Q XHXh

G X" Y XH X"
F1

XHXM — sxinka-Hociii (25%)

XXM — xinka-remodinik (25%)

XM'Y — 3n0oposwii wonosik (25%)
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reModuii; XhY — vonosik-remodinix (25%)

X"X" — xBopa kiHKa;
XHY — 310poBuit 40n0BIK;
X"Y — wonosik-remodimik

F1-?

Biamosinb: 50 % Toro, 1o y 11i€i ciMeiHo1 mapu OyayTh JITH CTpaKIaTH Ha
reMoQuIio.

3anaua 4. YV 85% mronelt Ha MOBEPXHI EPUTPOIUTIB € TaKUil aHTUTEH (O110K)
K 1 B Makaku-pesyc. Llux mroneil Ha3uBaroTh pe3yc-O3UTUBHUMHU. 15% nronel He
MaloTh Takoro Ou1Ka, 1 iX Ha3UBaIOTh pe3yC-HEraTMBHUMU. HasBHICTH pe3ycHOro
O1JIKa KOHTPOJIIOEThCSI JOMIHAHTHUM reHoM Rh, a #ioro BiacyTHICTh — periecuBoMm rh.
VY Bunmazaky, KoJu IUIi pe3yc-MO3UTUBHUN a MaTH pe3yc-HEeraTUBHA, BUHUKAE pe3yc-
KOH(JIIKT, KU 374€01IBIIOT0 HE MPOSIBISIETHCS 3@ MEPIIOI BariTHOCTI, a TUIBKH 3a
HACTyNHUX. Pe3yc-HeraTuBHa jXKiHKa BHXOJWTH 3aMiX 32 TE€TEPO3UTOTHOTO pe3yc-
MIO3UTHUBHOIO YOJIOBIKA. SIKa HMOBIPHICTh pe3yc-KOH(IIKTY MIXK OpraHi3MamMu MaTepi
Ta IOy 3a JAPYTOi BariTHOCTI?

JlaHo: Po3B’s130k

Rh — HasBHiCTE pe3yc-(akropa; P & Rhrh  x @ rhrh

rh — BiACyTHICTB; G: Rh rh rh
4 Rhrh — rereposuroraumii pe3yc-

MMO3UTUBHUHN YOJIOBIK; F1:

Q rhrh — pe3yc-HeratuBHa JKiHKa
Rhrh — pesyc-no3urusnuii (50%);
= rhrh — pe3yc neratusnuii (50%).

BinmoBiap: iMOBIpHICTH pe3yc-KoHmKTY — 50%.

Ilpukaaayu po3B’A3Ky 327124 HA TPYIIM KPOBI.

['pynu KpoBi y JIIOMMHY BU3HAYAIOTHECS OJHMM T'€HOM, KU Mac Tpy aneni — i%, I4
IB . Aneni I* , IB nominyrots Haz i% a B pasi cymicHOro nepeOyBaHHs B TEHOTHIII
MPOSIBIISIFOTHCS OOU/IBA: [4=1® (aBume KOJIOMIHAaHTHOCT1).

[To3HaueHHs1 OCHOBHUX KpyIl KpoBi 3a cucreMoro ABO:
I rpyna xposi - i%°;

II rpyna xposi - [*14; [

III rpyna xposi - IBI5; 15i°;

IV rpyna xposi - [*I5.
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3agmaua. Y wmarepi | rpyma kpoBi, y Oarbka rpyna kposi III. Uu MoxyTs AiTH
yCIaJIKyBaTH TPyITy KpoBi MaTepi? SIKi rTeHOTUIIN MaTepl Ta 6aTbka?

Jlano: Po3B’s130K
¢ 1%° — I rpyma kposi 1.P Q% xJ3 BB
& B1%; 1P1° — I rpyma G G
KpOBI
F1 IB1° — 111 rpymna xposi
F1-?

2.P Q% x &3P
G i B

F1 IB1° — III rpyna kposi; i%° — I rpyna xposi

Bianosinak: iTh MOKYTh yCaAKyBaTH IpyIy KpOB1 MaTepl JUIIE B TOMY BUIIAJKY,
SKIIO TeHoTHI baThka I5i°.

Po3B’skiTh 3a1a4i
1. Y HOpOK KOpPUYHEBUM KOJIp XyTpa JOMIHye Haja OnakutHO-cipum. Ha
3BipodepMi, Jie TBAPUH CXPEITYBaIHU 3a OJHIEI0 CXEMOIO, OJiepkaHO 247 KOPUUHEBUX
1 236 0JIaKUTHO-CIpUX HOPYEHSAT. BU3HAUTe reHOTHNM BUXIIHUX (POPM 1 HAMMILITH
CXEMY CXpEIyBaHb.
2. VY kykypyI3u udopHe 3a0apBieHHS HACIHHA JOMIHY€ Haj >KOBTUM. balycs
npuadana YUCTOCOPTHE >KOBTE€ HACIHHS KYKYpyA3W 1 BUCAIWIA HOTO HA TOPOJI.
310paBIy BpOKaid, BOHA BUSBHUJIA He3BUUYAWHI Ka4aHH, sIK1, TIOPSJT 13 YKOBTUMH, MaJIl
KUIbka 4YopHHX 3epeH. l[losicHITh 4domy Tak cranmocsi? Skum Oyae MOTOMCTBO,
oJiep>KaHe 3 YOPHOTO HACIHHSA, SIKIIIO HOT0 BUCAIUTH HA MPOCTOPOBO-130I0BAHIN Bij
IHITUX TOCIBIB KYKYPY/I3H JUISHII?
3. VY ciM’i, e YOJOBIK pe3yc-HeraTUBHHUM, a KIHKAa pe3yc-TIO3UTHUBHA, € TPHU
nouku. J[Bl 3 HMX pe3yc-HeraTuBHI. Bu3HauTe T€HOTHIIM BCiX 0Ci0, 3rajaHux y
3ajaui.
4, KoxinypoBi HOpKH, SIKi MatOTh Oij1e 3a0apBIICHHS XyTpa 3 YOPHUM XPECTOM Ha
CIIUHI, OJEPXKYIOTh BHACIIJIOK CXpPEIIyBaHHS OUIMX HOPOK 3 4YOopHUMH. ke
MOTOMCTBO OJIEPKATh BiJl CXPEIyBaHHS KOXIHYpPOBHUX HOPOK 3 O11uMU?
S5. B cim’i, ne B 6atbka IV rpyma kpoBi, a y matepi — Il rpyma, Hapogunocs 4
mitert 3 1, II, III, IV rpymamu kposi. CynMenekcrnepTu3a BCTaHOBWIA, 10 OJHUH 3
JiTel nmozanunroOHui. BcTaHOBITH reHOTUIN OaThKiB, Ta BU3HAUTE, KA IpyIa KPoBl y
MO3aILTIO0OHOT TUTUHH.
6. B oanoro 3 6GatekiB Il rpyma kposi, y npyroro — III rpyna. YcraHoBiTh
TEHOTUINU OaThKIB, SKII0 B HUX HAPOAWIOCH IIECTEPO JITeH 3 TaKUMH TpyIlaMu
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KpoBi: a) B ycix — IV rpyna; 0) y ppox — IV 1y Tprox — Il rpymna; B) y nosoBuHu
— 1V, y npyroi nonosunu — Il rpyna; r) nBoe 3 IV, aBoe 3 111 1 nBoe 3 1.

JladbopaTopHa podora NeS
I'PUBU

Mera pobotu: O3sHailomMuTHCS 13  3arajJbHUMH  MOP(OJIOTIYHUMH,
aHATOMIYHUMH Ta (Hi310JOTITYHUMH OCOOJMBOCTSIMHU T'pUOiB, BUBUUTH OCHOBHI THUIU
iXHBOTO >KUBIICHHS, PO3MHOXEHHSI Ta PI3HOMAHITTS, 3’ SICYBaTH IXHIO POJIb Y MPUPOI
W KATTI JIIOIUHH.

3aBaanHs podoTH:

1. PosrisiHyt Oy/10By BEre€TaTUBHOIO TijIa (MIIEINii0) Ta KIITUHU TpuOiB
1] MIKPOCKOTIOM.

2. OzHaifoMuTHcs 31 crnoco0aMu KUBJEHHS TpUOIB - CanpoTpOdHUM,
napa3uTUYHUM, CUMOIOTUYHUM.

3. BuBUNTH OCHOBHI THUIU PO3MHOXEHHsI (CIIOpOBa, CTaTeBa, HECTAaTEeBa
bopmn).

4. PoziOpatn kmacudikamiro rpuliB 32 CYYaCHUMH CHCTEMaTUYHHMHU
MOTJISIIaMHU.

5. HocniauTtu npeacTaBHUKIB BB OOMIKOTOBI Ta 3UTOMIKOTOBI, 1XHIO

OyJI0BY, PO3MHOXEHHS Ta 3HAYEHHS.

6.  Ilpocrexutu >xutteBuii 1ukn ¢itodpropu (Phytophthora infestans) ra
MyKopa 1BiutsoBoro (Mucor mucedo).

7. CdopmynnroBaT BUCHOBOK MPO PI3HOMAHITTS TPUOIB 1 IXHE €KOJIOTIUHE
Ta TOCHOJAaPChKe 3HAUECHHS.

1. BuBuenHs kiacudikariii 00’ €kTiB

IHapcTBO
Bigmin Bigmin
Kiac Kitac
ITopsnox ITopsnox
Pin Pin
Bun: ¢itopropa Bua: mykop

2. CxnaaiTh CIMCOK TpuOiB, 3aHeCeHHX 10 YepBOHOT KHUTH Y KpaiHU.
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3. HasBith 03Haku rpubiB, CHUIBHI 13 TBAPUHAMH 1 POCIUHAMU

CxoxicTh TpubiB 3 pOCTUHAMU

CxoxicTh Tpu0iB 3 TBAPMHAMH

4. JlafiTe XapaKTEpPUCTHUKY KJIacaM IapcTBa rpubiB?

Kaac
roJI0CcyM4acTi

Kuaac ackominern

Kaac
MiKcOMilleTH

Kuaac oominern Kanac
xiTpuaiomineru

5. Ha npuknani dirodpropu (Phytophthora infestans Bary) BuBumTH 0COOIHMBOCTI
OyZIOBM Ta MWK PO3BHUTKY MAPAa3UTHYHUX OOMIKOTOBHX 13 MOpsaAKy IliTiampHHMX

(Pythiales).

CNOPassin

.| —

CNOPAHTIA 13 200CNOPAMM

’.%4

%~

S

Puc. Huka po3BurTky ¢itodpropu
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Heo306poenuM oOkoM po3riisiHbTe KHB1 (a00 BHKOpHCTalTe TepOapHUid
Marepiai), ypaxeHi (pitopToporo HazemHI yacTUHU KapTtorui. Ha mmcTtkax mobpe
BUJHO BUpaKEHI Oypi TUIIMH, a 3 HIDKHBOTO OOKY JIMCTKOBOI IUIACTHHKH, HA MEXI
MIX 3J0pPOBOIO 1 BIAMHMPAIOYOI0 TKAHWHOIO, PO3BUBAETHCSA HUKHUNA OUIMN IMyIIOK.
Binnmpenapyiite 4acTuHy TaKOro JIMCTKA, MPUTOTYHTE Mpernapar i po3rIsHbTe HOTro
npu MajoMy 301UIbLICHHI MIKpOCKOma. binmuii mymok — 1e my4Ykd HpSMOCTOSYUX
CIIOPAHTIEHOCIIIB, SIKI BUXOIATH 3 MPOoauxiB jucTKa. CkanmbreneM abo JIe30M 3HIMITh
HEBEJIHKY KIJBKICTh MOTO B KPAIUIMHY BOJAM 1 PO3TJISIHBTE MPH BEIUKOMY 301TbIICHHI
Mmikpockomna. CropaHrieHocti y (itodpTopu Majao posraiykeHi, TOHKi, Tpo3opi, a
BEpXIBIIl 3aKIHYYIOTbCS sinienoAiOHuMu crnopanrisimu. [lpu HasBHOCTI BoAU
CIOpaHrid MpopocCTae, YTBOPIOWOYU 16 IBOMKIYTUKOBUX 300CIOp, a Yy BOJOTOMY
MOBITP1 CLIOPAHT1 Ma€ 3HAYEHHS KOHI1T 1 TPOPOCTAE POCTKOBOIO TihOIO.

PozpixkTe BpaxeHni (itodproporo Oynb0M KapTOIUll 1 PO3MNIAHBTE iX. 3poOITh
TOHEHBKHUM 3pi13 ypaxkeHUX OyJb0 (a00 CKOpHCTalTeCh TOTOBUMH MpernapaTraMu) i
PO3MIISIHBTE X MPHU BEJIMKOMY 301IbIIIEHHT MiKpockomna. [Topsi 3 >KUBUMU KIIITUHAMUA
3HAXO/STHCS KOPUUHEB1, MEPTBI, 3pyHHOBaH1 IpUOOM KIIITUHHU.

6. Busuumu ocoonueocmi 0y008u ma pO3MHONCEHHA 3U20Miuemie Ha
npuknaoi myxkopa (Mucor Mich).

PosrisiabTe HEO30pOEHUM OKOM Oy HBLIL Fprba MyKOpa, sSIKa OCENSIEThCS Ha
3BOJIO)KEHOMY XJ1101, BapeHHi, OBOYaxX TOMIO. 3HIMITh MpenapyBajbHOIO TOJKOIO
HEBENUMKUM IIMaTOuoK Mykopa. [loMmicTiTh HOro Ha cyxe MpeAMETHE CKIIO 1
PO3IIIAHBTE TPU MaAJIOMYy 30UIBIIEHHI MIKpockoma. Mireniid Horo CKIagaeTbes 3
no0pe po3raykeHuX TOBCTHX rip. Bim mireniro BIAXOASTH JOBI1T HEPO3TATYKEH1
ripu-copaHrieHocii, SKi  Ha  BEpXIBIl  3aKIHYyIOTbCAd  OyJaaBonoaiOHUM
MOTOBIICHHAM. HaHeciTh Ha mpemnapaT KpaluliHy BOJW, HAKpUWUTE WOTO IMOKPUBHHUM
CKEJIbLIEM 1 PO3IJSHbTE NpPHU BEJIMKOMY 30UIbIIEHHI Mikpockona. ['ihpu wmiuemnito
MyKOpa HE MalTh IEpPEeropojok, ToOTO BIH He cenToBaHuil. B ridax BugHO
IUTOIUIa3My, Bakyoudl 1 Oararo JpiOHuX saep. Ha BepxiBkax CIOpPaHTIEHOCLIB
MICTSTBCA KyJSICTI criopanrii. O0o0JIOHKa iX TOHEHBKA, JIETKO PYWHYETHCS, JIMIIE
HEBEJIMYKa YacTUHA 11 3aJUIIAE€ThCS MPU OCHOBI KOJOHKH Y BUIJISIII TaK 3BaHOTO
koMipiisa. Criopu, 1m0 3BUIBHSIIOTBCA 31 CIOpaHTisl, APIOHI, KYyJSICTi, TEMHO-CIPOTO
KOJIbOPY.
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Puc. I'pud mykop
Ha masionky 3HaliTH: a — Milenii Mykopa; 0, B, —pPO3BUTOK CIIOPAHTis; 1, €,
€ — 3Uroramisi 1 pO3BUTOK 3UTOTH; K — MPOPOCTAHHS 3p1Ioi 3urocnopu: 1 — ridu;
2 — wMimenid; 3 — cCHOOpaHTid; 4—cCrmopaHrieHocels;, 5 — Tepumin; 6—
CIIOPAHT10CTIOPH; 7 — KOJIOHKA.

JlabopaTopHna podora Ne6
JUIHAVHUKHA

Mera po6oru: O3sHaliomMmuTucs 3 MOPQOJIOTIUHOI, AaHATOMIYHOIO Ta
€KOJIOTIYHOI0 OPTaHI3aIll€l0 JUIIAWHUKIB K CUMOIOTUYHUX OpPraHi3MiB, BUSHAUYUTU
iXHIO POJIb y MPUPO/I1, TOCTIOAAPCTBI Ta SIK 1HAUKATOPIB CTaHy JOBKLILJIS.

3aBaaHHa podoTH:

1. 3’sicyBaTi O10JIOTIYHY MPUPOIY JIMIIAMHHUKIB K cMMO103y rpuba Ta
BOJIOpOCTi (200 11iaHoOaKTepii).

2. Po3risitHyTH mij1 Tymoro YM MIKPOCKOIIOM 3pa3Ku Pi3HUX MOP(OIOTTYHUX
TUIIIB JIMIIAHHUKIB — HAKWIIHI, TUCTYBATI, KyIIUCTI.

3. O3HaifoMHUTHCS 3 aHATOMIYHOIO OYyJ0BOIO TaJOMy, BHU3HAUMTU IIAPU:
KOpPOBHMH, BOJIOPOCTEBUM, CEPLIEBUM.
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4, BuBunuti crocodu po3MHOKEHHS JMIIAWHUKIB - ¢parMeHTali€ro,
COpeNIsIMH, 13UT15IMHU, CIIOPaMHU.
5. Po3ibpatr  0coOMMBOCTI TOMIMPEHHS Ta €KOJOTIYHI yTrpyHOBaHHS
JUIIAWHUKIB Y PI3HUX OloTOMAax.
6. 3’scyBaTH €KOJIOTIYHE Ta MPAKTUYHE 3HAYCHHS JUIIAWHUKIB, 30KpeMa
iXHIO pOJb K O101HAMKATOPIB YUCTOTH MOBITPS.
7. CdhopmynroBaTd BHUCHOBOK Mpo OyAOBY, PI3HOMAHITTS W ajamrarii

JUIIAWHKUKIB 0 €KCTPEMATBHIUX YMOB CEPEIOBHUIIIA.
1. BuBuenns kiaacudikanii 06’ exrTiB

[MapctBO
Bigmin Bigmin
Kitac Kitac
Ponuna Ponuna
Pin Pin
Bun: kcanropis ctinHa Bua: uerpapis iciianacbka

2. CxnafiTh COMCOK JIMIIAWHUKIB, 3aHECEHUX A0 YepBOHOT KHUTH Y KpaiHU.

Teopernuna noBigka

JInmailHMKM — 1€ CBO€EpIHA TpyNa KUBHUX ICTOT, Kl YTBOPUIUCS BHACTIAOK
cUMO103y JI€IKUX BUIIB 3€JIEHUX 1 CHUHBO-3EJIEHUX BOJOPOCTEH Ta AESKUX BHUIIIB
CyM4YacTuX IpuOiB 1 6a3U110MIIIETIB.

Mikosoru BBa)KarOTh, 110 JIMIIAWHUKU BUHHUKIM 3 PI3HUX TPyl TpuOiB, SKi
BCTYIIWJIM Y CHIBXKUTTS 3 BOJAOPOCTSIMH, 1 TOMYy BOHU MalOTh OYTH BIJHECEHUMH [0
napcTBa rpu0iB. 3TiIHO 3 IHIIOK TOYKOK 30py JIMIIAHHUKH PO3TISAAIOTHCS SIK
O0COOJIMBHM, CAMOCTIMHUM €IMHUN BIAJAUT POCIUHHOIO CBITY, IO HE BIJIHOCUTHCS HI
710 HJKYUX, HI IO BUIIHUX POCIIUH.

Kupnarbes TUIIARHUKY CUMOI0TUYHO: Tihu rpuda 3a06e3neuyroTh BOJOPOCTI
BOJIOI0O Ta MiHEpPAJbHUMHM pPEYOBMHAMHU, a TAaKOX 3aXUINAIOTh BOJOPICTh BIif
SCKPAaBOr0 OCBITJICHHS, CUJIBHOTO TEPErpiBaHHs MPOMEHSMH COHLS 1 BUCHUXAHHS.
Boaopocri y nporieci GoTOCHHTE3y CUHTE3YIOTh OpraHiuHi PEUOBUHHU 1 MEPEIAI0Th iX
rpudam.
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JlabopaTopna podora Ne7
MOXOHNOAIBHI

Mera poOGoru: O3sHaliomuTucs 3 MOPQOJIOTIYHUMH, AHATOMIYHMMH Ta
O10JIOTIYHUMH OCOOJMBOCTSIMH MOXOIIOJIOHMX, BUBYMTU IXHIH JKHTTEBHH ITUKII,
CI0cOOU PO3MHOXKEHHS Ta POJIb Y IPUPOTHUX EKOCHUCTEMAX.

3aBnanHs podoru:

1. Posrnsanytn 3aranpHy OyAOBY TajloMy Ta CiIaHi MOXOIOAIOHUX,
BU3HAYUTH OCOOJIMUBOCTI BIIILTY.

2. OsHaifoMuTHCA 31 CIOCOOAMH PO3MHOKEHHSI — CTaT€BUM 1 HECTaTEBUM
— Ta IXHIM YepryBaHHAM Y KUTTEBOMY IIHKIIL.

3. BuBuntn kiacudikaiiro MOXONMOMIOHMX 1 MPEICTaBHUKIB OCHOBHUX
rpyn (Me4iHOYHUKHU, JIUCTOCTEOJIOB1, aHTOIIEPOTOBI).

4, Po3zibparu sxutTeBuii muki charaymy 6onotrHoro (Sphagnum palustre),
3BEpTAIOYM yBary Ha MOro €KOJIOTIYHY poJib Y GOpMyBaHHI TOPDY.

S. OznaifoMuturcs 3 OyZ0BOIO 1 PO3BUTKOM Opiif Ha MPUKIAIl 303yJIMHOTO
aeonHy (Polytrichum commune).

6. BcTaHOBHTH MPUCTOCYBaHHS MOXOMNOJIOHUX /10 UTTS Ha CyIIl Ta iXHE
3HAYEHHA y IPYHTOYTBOPEHHI i1 yTpUMaHH1 BOJIOTH.

7. 3poOUTH BHCHOBOK MPO MICIE MOXONOAIOHHUX y CHUCTEMI POCIMHHOIO
CBITY Ta iXHIO poJib y O1ocdepi.

1. BuBuenHs kiacudikanii 00’ekriB

[MapctBO
Bigmin Bigmin
Kiac Kitac
[Topsnox [Topsnox
Ponuna Ponuna
Pin Pin
Bun: cparnym 0os10THMIA Bua: 303yJ1MH JIbOH 3BHYANHUI

2. CkJ1aiiTh CIUCOK MOXIB, 3aHECEHUX /10 UepBOHOI KHUTH Y KpaiHH.

3. BuBuutu ocoOmmMBOCTI OyIOBH C(arHOBUX MOXIB Ha TPHUKIANl chacHymy
bonromnoeco (Sphagnum palustre).

bBiuHI T110YKK CUAATH MMyYKaMH, BEPXHI KOPOTKI, 310paHi B royioBKU. CTebJ10 1
TJIOYKH BKPUTI APIOHUMHU JHCTKaMHu. Pusoinie Hemae. 'ameTtodiT OaHOAOMHMIA.
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['imouykm, M0 HECYyTh aHTEPHAll, BIAPI3HSAIOTHCSA BiJl BETETAaTHMBHUX 3a0apBIICHHSIM,
TOBIIIMHOIO 1 PO3TAaIlyBaHHSAM JIUCTKIB, B MA3yXax SIKHX Ha JIOBIHX HDKKaX CHISTH
aHTepuIii. ApXeroHiajabHl TUIOYKH CXO01 Ha OpyHbKH. Ha X BepxiBKax po3MillleHi
rpynu apxeroniiB  KopoOouka cdaraymy oxpyriaoi ¢opmu, TeMHO-KOPUYHEBA,
CHUIUTH Ha KOPOTKIH, TOBCTIH HIXKIII.

3Bepxy KopoOouka mae kpunieuky. [lepucromy Hemae. lleHTpanbHy YacTUHY
KOpPOOOYKH 3aiiMa€e KOJIOHKA, HaJ KOO PO3TalIOBAaHUHN KYTOJOMOMIOHUHN CIIOpaHTIM.
Cropu  BenWKi, OKPYTJIO-TeTpacApUYHi, MPOPOCTAIOYN YTBOPIOIOTH CIIOYATKY
MJIACTUHYACTY TIPOTOHEMY.

X70po(1IOHOCHI KIITUHU BY3bKi, JOBTI, 3'€IHYIOTHCS MK COOOIO KIHIISIMH,
YTBOPIOIOYU 4YITKY CITKy. MDK HUMH 3HaXOJUThCS 1O OJHINA BeNMKIA Oe30apBHIi
BOJIOHOCHIN KJIITHHI, III0 Ma€ CIipajbHI Ta KUJIbYACTI MOTOBIIEHHS CTIHOK KJITHH 1
MIPOHM3aHA TTOPAMHU.

Puc. Charnym 6os10THHI (Sphagnum palustre)

Iix skumu uuppamMu Ta OyKBaMHM HA MAJTIOHKY MO3HAYEHO: - 3arajIbHUI
BUIISIA CarHyMy, — IPOTOHEMY 3 MOJIOZOI0 POCIMHOI0, — BEPXHIO YACTHUHY MOXY
31 cOporoHoM (), aHTepuaiadbHuMU () Ta apXeroHajdbHUMU ( ) TIJIOYKaAMH,  —
apXeroHii, — TUIOYKY 3 aHTEpUJIIAMH, — aHTEPHUi, — CIOPOTOH y po3pi3l (
— CIIOpaHriH, — KOJIOHKY), — CIIOPOT'OH 1 CIIOpH.

4. BuBuutu ocobimBocTi OyaoBu crnopodita i1 ramerodita Opiin Ha HOpUKIal
noximpuxa 36udaiiHo2o (303y1UH020 1bOHY).

PosrnssabTe rameTodiT 303yauH020 1b0HY, 3BEPHITH yBary Ha Te, IO cTeOia
HOTo mpsIMOCTOAY1, TYCTO BKPHUTI 3€JICHUMHM JIMCTKaMU. B HUKHINA yacTUHI cTebna €
OararoxmiTuHHI pr30oigu. [lomiTpux 3BuYaitHuii Mae ABoAOoMHI rameToditi. Yomosiui
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ramMeTo(iTH Ha BEPXIBIll PO3IIMPEHI PO3ETKOMO11I0HO, TUCTKH PO3ETKH YEPBOHYBATO-
Oypl, mUpIII 1 KOPOTIIi 3a ¢cTe6sI0B1 TUCTKH. JKiHOY1 raMeTo(iTH MalOTh Ha BEPXIBIIi
JUCTOYKHU, SIKI HE BIIPI3ZHAIOTHCS Bif CTEOJOBUX. MK BEpXiBKOBUMH JIMCTOUKAMU
pO3TaIIoBaHi apXxeroHii Ta aHTEPHail, SKi MalTh 3BHYAWHY [JII MOXOIOMIOHHMX

opmy.

Puc. 303yaun awson (Polytrichum commune):

A — K1HOYa POCIIMHA 31 CHOPOTOHOM (3 KOBIIAYKOM 1 6€3 HbOT0); b —

YOJIOBIYA POCIIMHA 3 PO3ETKOIO Ha BEpXIBI; B — monepeunwuii 3pi3 aucrka 3
acumuIsiTopaMu; I” — BepxiBKa YOJIOBIUOT POCIMHM 3 aHTEpHUAISIMU 1 mapadizamu; J]
— aHTepUJIi: HI’)KKa, 000JIOHKA 1 ciepMareHHa TkanuHa; E — dopmu mapadisz; XK —
BEpXIBKa JKIHOYOI POCIIMHU: APXETOHIi OTOUYEH1 JIUCTKaMU; 3 — apXEeroHiil: y Horo
UL KaHAJBIIEB1 KIIITHHHU, B YEPEBIll — SUIEKIITHHA, HAJl HEIO YepeBIIEBa
KaHaJlblleBa KJIITHHA; | — mpoToHeMa MOXYy 3 pu3oinamu i OpyHbpkamu; K —
MO3JIOBXKHIH 3pi3 CIIOPOTOHA: BCEPEIMHI CIIOPAHTIHN, 1[0 OTOYY€E KOJIOHKY, HAropi
kpuieuka; JI — nepucrom 3 emnidparmoro.

Crnoporon Mae KOpoOOYKy, HDKKY 1 CTOMy;, KOpoOOdYKa 3BEpXy BKpHUTA
KOBIMAYKOM (4epeBIie apxeroHis). Ha mo3moBKHROMY po3pi3l CIIOPOTOHA BUIAHO, IO
KOpOOOYKa CKJIAJA€ThCA 3 YPHOUKH, SKa 3HU3Y NEPEXOIUTh B amodizy, a 3Bepxy
HaKpuTa Kpuiiedkoro. Ham ypHOoukoio € emidparma, a mo Kpar MICTAThCS APiOHI
3yOIll 3 3a0KpYTJICHHUMH KpasMH, TaK 3BaHHM MepucTOoM. 3yOIll mepucroma Iyxe
TITPOCKOIIYHI, BIITPAIOTh PO MIPH BIAKPUBAHHI 1 3aKpUBaHH1 KOpoOouku. HaBkoio
YPHOYKU PO3TAIIOBAaHUW CHOpaHTii 31 criopamu. Cropu ModiTpuxa MpoOpOCTaIOTh Y
HUTYACTY MIPOTOHEMY, 3 SIKOT PO3BUBAETHCSA POCIMHA-TAMETOIT.
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5. [TlopiBHsliTe 0COONMMBOCTI OYyAOBU cghacHyma ©OonomHO20 Ta NOAIMPUXA

36UYALIHO2O.

OcobnuBocti Oynosu charuym 0010THM I MOJIITPUX 3BUYANHUI
T'amemodpim: -0JTHO- abo

JBOJOMHUU

- pO3Tally’KEHICTh  Kayiais
(HecripaBxkHE cTEOCIBIIE)

- HasIBHICTh PHU301/IiB

- ocobmmBocTi OynoBu (imimiis

(30BHILIHOT Ta BHYTPIIIHBOT)

Cnopozon: - hopma

- HasBHICTh HIXKKH

- HAsIBHICTh MIEPUCTOMY

- KajinTpa

- BHYTpimHs OynoBa CIOPOTOHY
(po3ramryBaHHS ~ KOJIOHKH  Ta

CIIOpaHT1s)

Ilpomonema

JlabopaTopHna pooota Ne§
MMAITOPOTENOAIBHI

Mera poOoru: O3nHailomutHcss 3 MOPQOJOTIYHUMH, aHATOMIYHUMHU Ta
010JIOTIYHUMU OCOOJMBOCTSAMH TAMOPOTENOAIOHNX POCIUH, iX Kiacu(ikalli€er Ta
KUTTEBUM LIUKIJIOM, 30Kpe€Ma Ha MPUKJIa/Al IIUTHUKA YOJIOBIUOTO.

3aBaaHHa podoTH:

1. PosrisitHytn 3arasibHy XxapakTepucTuky Bigauty IlamoporenomiOHi,
BH3HAYNTH HOTO MICIIE B €BOJIFOIIIT POCIIHH.
2. O3HallOMUTHCS 3 OCHOBHMMH KJIaCaMH TMaropoTenoaionnx: Bykaukosi,

Mapariesi, [lanopoTeBuaH1; Ai3HATUCS PO BUMEPITL TPYIIH.
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3. BuBunty Mopdonoriuny O0yn0By BereTaTUBHUX OpraHiB (KOpEHEBHIIE,
Baifi, CIOpaHrii).
4, HocmiauTu 0CcoOMUBOCTI JKUTTEBOTO IMKJIY IIMTHUKA YOJIOBIYOTO
(Dryopteris filix-mas), BctaHoBUTH YepryBaHHS IIOKOJIIHB (CIIOPOdIT <> rameTodir).
S. O3zHailoMuTHCSA 3 €KOJIOTTYHUMU yMOBaMU ICHYBaHHS
MaropoTENnoAIOHUX Ta IXHIM MOMUPEHHSIM y IPUPO/II.
6. 3’sicyBaTH POJb MAMOPOTEMOMIOHNX y EKOCHCTeMaxX 1 TOCIOAapCTBi
JroauHA (TOp(GHOYTBOPEHHS, AEKOPATUBHE 3HAUCHHS).
7. CdhopmynroBaTd BHUCHOBOK TMpo OyJIOBY, pO3BUTOK 1 3HAUCHHS

ManopoTeNnoAiOHUX Y POCIMHHOMY CBITI.
1. BuBuenHsi kjaacudikanii 00’exrTiB

[MapcTBO
Bigmin Bigmin
Knac Knac
ITopsinok ITopsnox
Poanna Poauna
Pin Pin
Bun: J0JI0BiUa nanopoTb (mmTHMK | Bua: canabBiHig muiaBawya
40JI0Bi4MI)

2. CknagiTh COMCOK NAanopoTel, 3aHeceHUX 10 YepBOHOT KHUTH Y KpaiHu.

3. BuBunutu 0co0aMBOCTI OYI0BH Ta PO3MHOKEHHSIM PIBHOCIIOPOBUX MANOpOTEH Ha
NPUKIIAAL WUMHUKA YO0N08I4020.

Humnuka uonosiuoeo, abo uonosiuoi nanopomi, TNEpeKOHAUTECS, MO 1€
OararopiuHa pociuHa. KopeHeBulle B HEl TOBCTE, KOPOTKE, YOPHO-Oype, BKpUTE
3QJIMIIKAMU  BIAMEPJIMX JIMCTKIB, 3HMU3Y BIJ KOPEHEBUIIA BIAXOAATH JOAATKOBI
KOpEHI, BOHM TOHKI, 3BEpXy BIAXOIATh JUCTKUA. JIMCTKM BeNMKi, ABIYINIPYACTI,
noBroyepemkoni. [Ipy OCHOBI KOpeHEBHILAa € MOJIO/AI PaBIMKOMOAIOHO CKpYYEeHi
aucTtku. Ha HWKHBOMY OOIN JIMCTKA B3JIOBXK CEPEIHIX >KWJIOK JMCTOYKIB BHJIHO
COpPYCH, BOHH OKPYTJI1 1 IPUKPUTI 3BEPXY MOKPUBATIBLIEM.

CriHKa cropaHrisi OHOUIAPOBA 3 BEIMKUX TOHKOCTIHHUX KIITHH. CropaHrii
BIJIKDUBAETHCS CHEIlaIbHUM MPUCTOCYBAHHAM - KUIbLEM, YTBOPEHUM 3 KIITHH,
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OinbIla YacTHHA SKUX Ma€ HEPIBHOMIPHO ITOTOBIIEHI CTIHKH, a 4YacTUHA KIIITUH
3QJIMIIAETHCA TOHKOCTIHHUMU. Came 3aBASIKM TaKHUM OCOOJIMBOCTSIM, KOJIU CIIOPH
JIOCTUTAIOTh, KIJIbIIE CIIPUSE BIAKPHUBAHHIO CIIOPAHTIS 1 PO3CIBAHHIO CITOP.

Puc. lntHuk yosoBiumii (Dryopteris filix-mas):
A — 3aranbHui BUTJISA; b — 4aCTUHKU JIMCTKA 3 COPYCaMU Ha HUKHBOMY OOI1;
B — po3pi3 nuctka Ta copyca: mianeHTa, iHay3ii, cnopanrii; I' — crnopa#riii 3
kuibiem; JI — 3apoctok (ramerodirt); E — anTepuaii B MOMEHT BUXOY
cniepmaTo30iniB; JK — apXeroHii 3 SUIEKITITUHOIO; 3 — MOJIOAUH criopodiT Ha
rameTodiTi.

lamerodit wumnuxka wmae QopMmy cepuenoaiOHOi TIACTUHKHU, Kpal sSKOi
OJIHOIIIAPOBI, a CEpelHS 4YacThHA -OaraTomiapoBa. 3 HIKHBOTO OOKYy 3apocCTKa
pO3TalIoBaHl YUCENbHI 0araToKJITUHHI pu30iau. [1ig MIKpOCKOIIOM BUAHO, IO MiX
pHU30iTaMu 3HAXOATHCS aHTEPUIii, a OJIMKUE 10 BUIMKU TUIACTUHKY - apXEroHii.

[licns 3ammigHeHHsS SUHEKITITHHU 0araTOJKTyTUKOBUM  CIIEPMATO30i10M
PO3BUBAETHCS 3apOJAOK, IO Ma€ CTe0J0, KOpiHb, JHUCTOK Ta MIABICOK, SIKUM
3a0e3reuye MEepBUHHE KUBJICHHS 3apoJiKa BiJ MAaTEPUHCHKOTO rameTtodita. 3roaom
cnopodIT NEePeXOAUTh 10 CAMOCTIIHOTO JKUBIJICHHS.
4. BuBunuTH 0COOJMBOCTI OYyJIOBM Ta PO3MHOXEHHS PI3HOCIIOPOBUX MAMOPOTEeH Ha
MIPUKIIAJI CANbBIHIL N1asaroUoi.

Canveinis - HEBEJNMKA POCIMHA, 1110 BUIBHO IUIaBa€ Ha noBepxHi Boau. Ctedso
y Hei Jamke, TOHKe, HUTKomoji0He. KopeHiB HeMae, iX (QYHKIII0 BHUKOHYIOTbH
BUJIO3MIHEH1 JIUCTKH, SIKI 3aHypeHl y Boay. Ha moBepxHi BOAM IIaBalOTh Iie 2
JUCTKU, BOHU JOBracti ab0 OBaJibHI, 3 KOPOTKUMHU YEpEUIKaMH, BKPUTI 3BEPXY
6oponaBoukamu. [Ipu OCHOBI 3aHYPEHHUX Y BOJY JIUCTKIB MICTATHCS CIIOPOKAPIIIi.

Ha monepedunomy po3pi3i CiopokapiIiis BUAHO, 10 30BHI BIH BKPUTHUNA TOBCTOIO
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MIITHOIO O0OOJIOHKOIO, sIKa 3aXHUIIa€ HOTO BiJl BUCUXaHHA. B cropokapIiisix MiCTAThCS
COpycH 3 MIKpo- a00 MeracropaHrisiMu, MiKpocIop B CIIOpaHTii yTBOproeThes 64, a
METacIop - OJHa.

Bocenn nmo3pim copycu 3 MIKpo- 1 MEracmopaHTis MU BiIpUBAIOTHCS 1
OIyCKAIOThCA HA JHO, 1€ 3UMYIOTh. HaBecHi cmopaHrii BHXOASITh 3 OOOJIOHOK
CIIOPOKapMiiB 1 CIUIMBAIOTh HAa TOBEPXHIO BOJAHW. TyT CIOpPH IIPOPOCTAIOThH. 3
MIKPOCIIOPH yTBOPIOIOTHCS AY)KE PEAyKOBAHWU YOJIOBIUMA TamMeTo(piT 3 JIBOMA
aHTEPHUIISIMH, 1110 HE TTOKUJA€ MIKPOCIIOpaHTisa. B IBOX aHTEpUIiAX yTBOPIOETHCS 8
0araToKTyTHKOBUX CIIEPMAaTO30iaiB. Meracnopa mpopocTae B KIHOYMI ramMeTodirT,
KA TaKOXX HE 3aJMIIae OOOJIOHKM CIIOPAHTIs, a JIWIIE BHCOBYETHCS HA30BHI Yy
BUTJISIII OKPYTJIO-TPUKYTHOI TJIACTUHKH, Ha SIKiM pO3BUBAETHCS 3-5 apXeroHiiB.

[Ticnst 3amuniTHEHHS 13 3UTOTH PO3BUBAETHCS HEBEJIMKUHN 3apOJIOK, TOBIHM Yac
MOB'SI3aHUH 13 3€JIEHUM 3apOCTKOM, OCKIJIBKH KUBUTHCS 32 HOTO paxyHOK. [locTymoBo
13 3apojika (PopMy€EThCS 1O0pOCia pOCiIrHa - CIOpodIT canbBiHil.

Puc. Inka po3BuTKy caiabBiHii miiaBarw4oi (Salvinia natans):
A — 3aranpuuii Burisj (cnopodir); b — mera- 1 Mikpocnopanriecopycu; B, I'—
PO3BUTOK K1HO4Oro ramerodira; [ — apxeroniii; E-3 — po3BUTOK 40JI0BIHOTO
ramerodita; [ — cnepmarozoin; K — 3aponok; JI — moiiona pociuHa.
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JlaGopaTopna po6ora Ne9
I'OJIOHACIHHI POCJIMHHA

Mera poGoru: OsHaliomutcs 3 MOPQOJOTIYHUMH Ta OlOJIOTIYHUMU
OCOOJMBOCTSIMH TOJIOHACIHHUX POCIUH, 30KpeMa COCHU 3BUYAMHOI, 3’sICyBaTé
0COOJMBOCTI TXHBOTO PO3MHOKEHHSI Ta >KUTTEBOTO IHMKIY, a TAaKOX 3HAUYCHHS L€l
TPyIH y IpUPOIl i rOCIOAapCTBI JTIOANHU.

3aBaanHsa podoru:

1. Po3rnsHyTH 3aranbHy XapaKTepUCTHKY TOJIOHACIHHUX POCIWH - iXHI
MOp(OJIOTiuHI ~ O3HAKW, CEPEeNOBHUINE  ICHYBaHHS Ta  BIAMIHHOCTI  BiJ
HOKPUTOHACIHHHUX.

2. O3HaifoMuTHcs 3 KIacu(IKaI€ TOJIOHACIHHUX (CarOBHUKH, T1HKTOBI,
THETOBI, XBOIHI).

3. BuBunt 0co01MBOCTI Oy/I0BU BET€TAaTUBHUX 1 T€HEPATUBHUX OPTraHiB
Ha MPUKJIaI cocHu 3BuuaitHoi (Pinus sylvestris).

4, JlocniauTy mpolec PO3MHOKEHHS Ta YepryBaHHS MOKOJIHB (COpodiT
— raMeToQIT) y roJIOHACIHHUX.

S. Po3ristHyTH i1 MIKpOCKOIIOM OYJIOBY MUJIKY, HACIHHUH 1 ITUIIOK.

6. 3’scyBaTH €KOJIOTIYHE Ta TOCHOJApPChKE 3HAYEHHSA TOJOHACIHHUX Y
(opMyBaHHI JIICOBUX €KOCUCTEM 1 IPOMHUCIOBOCTI.

7. 3poOuTH BUCHOBOK NP0 OyA0OBY, PO3BUTOK 1 aanTalii roJIOHaCIHHUX 0

HA3€MHOT0 CIIOCO0Y KUTTS.
1. BuBuenHs kiacudikanii 00’ekriB

[MapcTBO
Bigmin Bigmin
Knac Knac
[Topsanok [Topsimox
Ponguna Poanna
Pin Pix
Bun: cocna 3puuaiina Bun: rinkro npoJionarese

2. CxnafiTh cnMCcOK ['0J0HACIHHUX POCTUH, 3aHECEHUX 10 YepBOHOT KHUTH YKpaiHu.
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3. BuBuutu ocobimuBoCTi OyJ0BH Ta PO3MHOMKEHHS XBOMHHMX Ha MPHUKIAMl COCHU

36UUAUHOI.

Poszensinbme e2epbaphi 3pazku mpupiyHoi 2iiKu cOCHU 368udauHoi. 3BEPHITh
yBary Ha HasBHICTh Yy HeEl JBOX THUIIIB MaroHiB - BHUJOBXKEHHUX Ta BKOPOUCHUX.
BxopoueHi maronu HecyTh 1O 2 JOBI1 XBOTHKH (KIJIbKICTh XBOTHOK Ha BKOPOUECHOMY
IaroHi — TaKCOHOMIYHA O3HAaKa y XBOWHUX).'

Ha BepxiBkax maroHiB po3TamoBaHi IpiOHI MOOIWHOKI (piamie 1o 2-3) MHIIKHA
3€JIEHOTO KOJIbOPY 3 TEMHO-UYE€pBOHMM a00 OypyBaTuM BIATIHKOM (IMIMAMIKA 1-TO
poky). KpiMm Toro, Ha rikax COCHHM € I¢ IIUIIKH 3€JICHI KOHYCOIOAI0H1 3 3aKpUTUMU
JycKkaMu (IIUIIKA 2-TO POKY) Ta KOPUYHEBO-Oypi NEPEB'SHHUCTI 3 BIAKPUTHMH
JycKaMH (ITUIIKH 3-TO POKY), MPH OCHOBI JYCOK B IIHIIKAX 3-TO POKY 3HAXOJUTHCS
no3puie HaciHHSA. Ilpu  OCHOBI pIYHMX BHUAOBKEHHX IMAroHIB PO3TAIIOBaHI
MIKPOCTPOOLIH, SIKI MAIOTh 30JIOTUCTO->)KOBTUH KOJIIP.

Pozenaneme  nozooeoicuiti  pospiz  mikpocmpobina  Ha  20MOB0MY
Mmikponpenapami. BiH cKlIajaeTbCs 3 OCl, 10 SKOi MPHUKPIIUIIOIOTHCS JTYCKH, IO
MalOTh BUTJIS]] IUIOCKUX JIMCTOYKIB 13 3aTHYTHM YrOpy IIUPOKHM 30BHIIIHIM KPaeM.
Ha 30BHIIIHEOMY 00111 JTYCKH JI€KATh MO JBA BEJIUKUX OMYKINX MUIKOBUX MIIIKH, B
AKUX POPMYETHCS TTUIIOK.

byoosy nunxkoeoco 3epna (wonogiuoco eamemodpima) posensiHbme npu
genuKomy 30inbuienHi mikpockona. IlunkoBe 3epHO Mae OBalbHY (POpMYy 1 BKpUTE
JBOMa OOOJOHKaMM — €K3WMHOIO (30BHINIHA) 1 1HTUHOKO (BHYTpimHs). Ha
NPOTUIICKHUX TOJI0CAX MUJIKOBOIO 3€pHA €K3MHA BIJIIIAPOBYETHCA BIJl IHTUHH 1
YTBOPIOE ABI MOBITpsiHI Kamepu. [lin o0ooHKamMu MOkKHA OauuTH Bl KIITUHH, SIKI
BIJIPI3HSIOTBECA po3MipaMu: CU(OHOTEHHA (BelWKa) Ta crepmareHHa (apioHa). 3
CU(OHOTeHHOT KJITUHM B TMPOLECI PO3BUTKY YOJOBIYOro ramerodira micis
3alUJICHHS YTBOPIOETHCA MHIJIKOBA TPyOKa, a 3 CIIEpMAreHHoi - CTaTeBl KIITHHH
(ciepmii).

Po3zensanome nozooeoicwiti po3piz scinouoi wuwku (mezacmpoobina) 0py2o2o
POKy ocumms. Bona ckiamaeThes 3 0Ci, 10 AKOT MPUKPITUTIOIOTHCS JIYCKH. Y TIMIIKaX
MEPIIOro POKY MOKHA Oa4MTH JBa TUMH JYCOK (MMOKPUBHI ¥ HACIHHI), M3HIIIE BOHU
3pOCTAIOTHCA 1 CKJIQJAE€ThCS BPKEHHS (SIKIIO PO3MJISAATH IIUIIKA 2-TO POKY Ta
JIOCTUIJI1), 110 HA OCl IIMIIKK PO3TAIIOBaHI OAHOTHUIIHI JIyCKU. [Ipu OCHOBI JIyCOK B
IIMIIIKaX BXXE 2-TO POKY Ta B JOCTUTJIMX BHJIHO 110 JIBI HACIHHHH.

Poszensinome nio aynoro wHacinmy 1aycky i3 wuwku Opyeozco poky. Ha
BHYTPIIIHbOMY OOIll O1Is1 OCHOBHU JIyCKM PO3TAIlIOBaHi JBa OUIMX HACIHHI 3a4aTKH.
Mix nBOoMa BUPOCTaMHM Ha HWIKHBOMY KiHIII OCTaHHIX € MIKpOMiie (MUIKOBXIT) -
OTBIp, IKUI BeJle BCEPEIUHY HACIHHOTO 3a4aTKy.

Buympiwmnro 6yoosy uacinnoco 3auamky 6usuims HA NO3008HCHbOMY 3pi3i
WUWKY 0py2020 poKy pozeumky 6 ayny. BiH ckianaeTscs 13 MOKPUBY (IHTETYMEHTY),
i SKUM 3HAXOJUThCS OMYKJIE TIIO — Hylenyc. Ha BepxiBii I1HCTpyMEHT He
3pOCTAETHCS, BHACTIOK YOTO TYT € OTBIp — MIKpoOMije (MHJIKOBXiJ), i SKUM
3HAXOJUTHCS MIJIKOBA KaMepa.
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CroyaTKy B TKaHWHI Hyllellyca YTBOPIOETHCS OJlHA MaTEpPUHChKa KJiTHHA. B
pe3yNbTaTi JBOX MOJIIIB BOHA Ja€ YOTUPH KIIITUHU, OJTHA 3 SIKUX MTEPETBOPIOETHCS Ha
MeTacIopy, TpH 1HIII - PEAYKYIOThCS.

I3 meracopu popMyeThcsi OaraTOKJIITHHHA TKAHWHA KIHOYOTO TameTodity. Y
BEPXHiil YacTHHI raMeTo(iTy HAIPOTH MIKPOIIJIC JIEKATh JIBA APXETOHIS 3 BETUKHMHU
SIALIEKJII THHAMMU.

[Ticms 3ammigHeHHS 13 3WTOTH, IO YyTBOpPHWIAcs, Biapasy K IOYHHAE
pPO3BUBATHCH 3apoJIOK. EHIOCTEpM po3pocTaeThcsi 1 30aradyeTbes TMOKXKUBHUMH
pedoBrHaMH. Hylemyc 1 iHTErYMEHT MepeTBOPIOETHCS HAa HACIHHY 000JI0HKY. Tak 3
HACIHHOTO 3a4aTKa yTBOPIOETHCS] HACIHMHA.

Puc. Hux po3BuTKy cocHu 3Buuaiinoi (Pinus sylvestris):
A — risika 3 40JIOBIYMMHU IUIITKaMH; b — dosoBiva mmuiika; B — po3pi3

Mikpoctiopasris; ['-E — npopocranns muinky; K — rinka 3 )KIHOYMMH IUAIIKaMH; 3
— JXKiHOYa mumIKa; | — Meracmopodis 3 1BOMa HaCIHHUMU 3adaTkamu; K —
meracnopodin 300ky: JI — BepxiBka HaciHHOTO 3a4aTka; M, H — HaciHuHa B

po3pizi; O — mpopociia HaciHUHA.

4. O3HaiioMuTHCA 3 MOP(OJTOTIYHUMHU OCOOJMBOCTSMHU IMArOHIB Ta MIUIIOK PI3HUX
BU/IIB XBOMHHUX.

Posrnsmaroun repOapHi 3pa3kul pi3HUX BUIIB XBOWHUX, 3BEPHITH yBary Ha
0co0JMBOCTI OYy10BHM iX maroHiB. Hacammnepesn BUAHO, IO cepell XBOWMHUX € HE JIUIIE
BUJI 3 TOJYACTUMHU JINCTKAMH, SIKI CHIATh OE3MMOCEPEIHBO Ha BHUOBXKEHUX BaroHax
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(runa, snuys, muc, snieeyv) ad0 310paHi MydyKaMH Ha OIYHHUX YKOPOYEHHX ITaroHax
(cocna, moopuna TOMO). Y TPEICTABHUKIB POJIB mysl, KUNAPUC, KUNAPUCOBUK
(Chamaecyparis Planch.) maronu BKpuTi IpIOHMMH JIYCKOIOMIOHUMH JINCTKAMHU,
CYNPOTUBHO PO3TAIIOBAHUMH 1 TPUTUCHYTUMH JI0 CTeOIIa.

Cepen XBOWHUX, IO MAIOTh JIUIIE BUAOBXKEHI MMArOHU, Y ATI6YA 36UUANUHO20
JIMCTKH KOJIIOYi 1 pO3TaIioBaHi 1Mo 3 y MyTOBKax, y siuHy TACTKA YOTHUPUTPaHHI (Ha
MOTIEPEYHOMY PO3pi3i poMOiuHi), y muca - TaHIETONOAIOHI abo MiHIiHI, 3BepXy 3
n00pe MOMITHOIO JKUJIKOIO, a 3HU3Y 3 JIBOMA CBITJIMMH CMY>KKaMH, IO TTPOXOATH 110
Kparo JHUCTKA.

[umkn y snieys 1 muca COKOBUTI, ATOoAOomomiOHi, 10 3 cM JiaMeTpoMm
(Ha3MBAIOTHCS MIUIIKOSTOaMu), Y SUTIBLS BOHU MaiiyKe YOpHI, a Y TUCA - YEPBOHI.

Y sanunu 1 anuyi WAMIKA 37CPEB'STHUI, y SUIMII BOHU MPSMOCTOSIYL 1 TICIS
JIOCTUTaHHS HACIHHSA PO3MAJal0ThCs, a y SUIMHU - MOBHUCHI 1 HE PO3MAJaloThCs, a
TIJTBKH PO3KPUBAIOTHCH.

KinbkicTh JMCTKIB (XBOIHOK) Ha BKOPOYEHHMX HAroHax y XBOWHHUX -
TaKCOHOMIYHA O3HaKa. Tak y mMoopunu 1 keOpa XBOIHOK y My4Ky OyBae gyske O6arato
(KUTbKa AECATKIB), IPUUOMY MOOpUHA TUCTKU HA 3UMY CKUJAE, a Kedp Hi.

[Ivmku modpunu 30epeB'sHIL, HE PO3MANAIOThCs, IIUIIKU Kedpa MiCIs
JIOCTUTaHHS HACIHHS PO3IaIal0ThCHl.

Y cocnu BKOpOUEHI MaroHu HECYTh 1Mo 2-3-5 (iHozi 4 abo 8) XBOTHOK, JOBKHUHA
AKUX KOJMBAE€ThCA Big 2 a0 45 cM npu mupuHi jgume 1 -2 MM; JUCTKH Ha
MONEPEYHOMY PO3pi31 MIOCKO - OMYKJ a00 TPUTPaHHI, CEPEIHS KUIIKA 3 OJHUM a0o
JBOMA ITyYKaMHu, IIe MOYKHA TT00AYNTH, PO3TIISHYBIIN TOTIEPEYHUIN pO3pi3 XBOi COCHHU.
[Iumky cocru 3AepeB'sHIT, PO3KPUBHI, PI3HOMaHITHI 3a (H)OPMOIO 1 pO3MipaMH.
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Puc. Ilaronu ro/ioHaCiHHMX POCJIMH 3 HIMIIKAMHA
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Ilix sKMMHU HOMepaMM HA MAJIOHKY MOKA3aHi MArOHH 3 NIMIIKAMM:

- MoOpunu cubipcokoi (- TIJI0YKA 3 YOJOBIYUMH Ta JKIHOYMMHM IIMIIKAMH, -
JI03pia Ta MOJIOJIA KIHOY1 IITUIIKY, - HACIHHS);

- snunu 36uyannoi (- YOJOBIYI IIMIIKK: MOJIOJI Ta J03piia, - JKiHOYa J03piia

HIUIIKA);

- myi cxionoi (- TUTKa 3 MOJIOJIUMU IIMIIKAMH, - OKpPEeMa rijovKa, - pO3KpUTa
HIUIIKA);

- snieys 36uyatinozo( - TiNIKa 3 MUIIKAMH, - OKpeMa TiJovKa);

- Kunapuca 6iyHozenenoco( - TIIKa 3 MIKpOCTPOOUIaMHU 1 IMUIIKAMH, -

PO3KpHUTA IIMILKA);
- muca seionozo (- TiNKa 3 HaCiHAM, - TLIKa 3 MIKPOCTpOOiTaMHu, - TiJIKa 3
MeracTpoOoiiamu).

JlabopaTopHna podora Nel(
IMOKPUTOHACIHHI POCJIMHA

Mera poOoru: O3HailoMHTHCS 3 OCHOBHUMH MOpP(OJOTIYHUMHU  Ta
CUCTEMAaTUYHUMHU O3HAKaMHU IOKPUTOHACIHHUX POCIWH, BUBYUTH OYJIOBY KBITKH,
NOPIBHATU TMpEACTaBHUKIB KiaciB JlBomonbHi Ta OOHOAOJNBHI, 3’SCyBaTH IXHE
NOIIUPEHHS, €KOJIOTTYHE i MPAaKTHYHE 3HAUYCHHS.

3aBaaHHs podoTH:

1. Pozrisitnyt Oy10BY KBITKM MOKPUTOHACIHHUX 1 3’SICYBaTH 1l
€BOJTIOIITHE 3HAYCHHS.

2. BusnaunTu xapaktepHi o3Hak# Kiacy J[BOmObHI.

3. BusznaunTu xapaktepHi o3Haku kinacy OaHOMOIBHI.

4, O3naifoMuTurcs 3 reorpadiuHuM MOMIMPEHHSIM MOKPUTOHACIHHUX
POCIIHH.

5. OIIHUTH X €KOJIOTIYHY POJIb 1 TOCTIOAAPChKE 3HAYEHHS VISl JIFOIUHU Ta

IIPUPOTHUX EKOCUCTEM.
1. BuByeHnHns Kiaacugikaiii 00’€krTiB

ITapctBO
Bigmin Bigmin
Knac Knac
[Topsinox [Topsnox
Pongnna Poanna
Pix Pix
Bun: BumHs cagoBa Bun: ropox mociBumii
Bimmin Bimmin
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Knac Knac
[Topsimox [Topsinox
Poagnna Poanna
Pin Pin
Bun: aijis jgicoBa Bun: nu0yJs ropoaus

2. CkiafiTh CIHCOK MOKPUTOHACIHHUX POCIUH, 3aHECEHUX 10 YepBOHOI KHUTHU
VYkpainu.

///’\\\ NPUIAMOYKa MaTOYKH
”””ﬂkT”qi;?“r“ <7Y,QT’E?anuMKrnaTouKM
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TUYWHKOBA HUTKa i /

—
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.
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TUYNHKaA

MaTO4Ka y -
NenKCcTKN (YTBOPKOKTD

YaLLONNCTUKN (YTBOPKOKOT } B'HP‘IOK)
qame\."(y) . ~ 3aB A3b MaTO4KH
KBETKOTING — KBITKOHDKKA

Puc. BynoBa kBiTkH
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3. Hammumite 0co6aMBOCTI Oy/I0BM BEreTaTUBHUX Ta TE€HEPATHMBHUX OPraHIB Pi3HHUX
MpeJCTaBHUKIB KJacy JIBOJOJIbHI
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1.Bumus
cajoBa

2. 1umnmwunaa
cobaua
booosi

3. T'opox
[IOCIBHUI
Ilacavonosi
4. Kapromis
abo maciiH
OynbOuCTHH.
Aiicmposi

5.
COHSIIIHUK

OJTHOPIYHUI

4. 3anmcaTvl 1 BUBYUTU MO 5 YKPAiHCHKUX Ta JIATUHCHKUX HA3B HAWMOIIMPEHIIIMX

MPEJCTAaBHUKIB, K1 HAJIEXKaTh 10 poauH Po3oBi, bobosi, [lacasoHOBI, AWCTPOBI.

5. Hanumnite oco6muBOCTI Oy0BH BET€TAaTUBHUX Ta TE€HEPATUBHUX OPTaHIB PI3HUX

peJACTaBHMKIB Ki1acy OIHOI0JIbHI
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Huobynesi

2. 1ubyns

ropoaHs.

Amapunicosi

3.I1igcHIKHUK
3BUYANHUM.
Koneaniceei

4 Kousainis
TpaBHEBA abo
3BUYaifHA.
Opxioni
5.Benepuni
YePEBUYIKHU
3BHYAiHI.
3nakoei

6.2Kuro nocisHe.

6. 3amycatd 1 BUBUMTH YKPAiHCHKI Ta JIATHHCHKI HA3BU 5 MPEJICTABHUKIB POJIUH
Jlimiini, Hubynesi, AmapuricoBi, KonBamiesi, OpxiaHi, 371aK0BI.

JlabGopaTopHa po6ora Nell
IJIOCKI, KPYTJII TA KIVIBYACTI YEPBHU

Mera poOoru: O3HailoMHTHCS 3 OCHOBHUMH MOpP(OJOTIYHUMHU  Ta
aHATOMIYHUMH OCOONMBOCTSIMU mpeAcTaBHUKIB TumiB [lmocki, Kpyrmi ta Kinbuacti
YEpBH, 3’SICYBATH iXHIO CUCTEMATUYHY HAJIEKHICTh, O10JIOT14HI OCOOIMBOCTI Ta POJIb
y OPUPOJIL i KUTTI JTIOAUHU.

3aBaaHHs podoTH:

1. BuBuUMTH 30BHINIHIO Ta BHYTPILIHIO OYJ0BY IPEICTaBHUKIB TUIIIB
[Tnocki, Kpyrai Ta Kinpuacti uepsu.

2. [TopiBHSATH 0COOIMBOCTI OpTaHi3allii pi3HUX TUIIIB YEPBIB 1 BU3HAYUTH
OCHOBHI €TarH iX eBOJIOLIHHOTO PO3BUTKY.

3. O3HallOMUTHCS 3 TPUKIIAIAMUA BUTbHOKUBYYHX 1 TAPA3UTUUHUX (OPM,
3’CyBaTH OCOOJIMBOCTI IXHBOTO CIIOCOOY HKHUTTSI.

4. Po3rnsiHyTH NpUCTOCYBaHHS MAPA3SUTUIHUX YEPBIB JI0 KUTTS B
OpraHizmax rocrnojaapis.

S. Bu3HaunTH €KOJIOTIYHE Ta FOCTIOAapChKe 3HAUYEHHS YEPBIB Y IPUPOJTHUX

1 IITYYHUX EKOCUCTEMAX.
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1. BuBuenHs kjaacudikaii 00’exrTiB

[HapcTBO

ITigmapcTBO
Tun Tun
Knac Knac
Ponuna Ponuna
Pin Pin
Buj: neyiHKOBHH CHCYH Bu: cTrbokak mmpoxkui
Tun Tun
Knac Knac
Ponuna Poaguna
Pig Pig

Bun: aoaceka ackapuaa

Buja: nomoBuii 4epB’sik

2. CKHa,Z[iTI) CIINCOK INNIOCKHUX, KPYIVIUX Ta K1JTbYaCTHX t‘IepBiB, 3aHCCCHHUX 10

YepBOHOT KHUTH Y KpaiHWU.

3. 3anoBHITh TabauIk0: «[lopiBHsAIbHA XapaKTEPUCTHUKA TUIOCKHUX 1 KPYTJIUX YEPBIB»

Iloka3zuuku

Ilnocki yepBu KpyrJi uepsu Kisibuacri yepBu

1. CepenoBuliie icCHyBaHHS

2. Oco0aMBOCTI 30BHIMIHBOL
Oyn0BU

3. Oco6muBocTi Oy0BH
[IKIPHO-M'I30BOT'O MiIlIKa

4. ITopoxxHuHa TiNa

5. Xapaxrep KUBJICHHS;
0Cc0o0JIMBOCTI Oy10BU TPAaBHOI
CHUCTEMH

6. OcobauBocTi Oy10BH
BUIUIBHOI CHCTEMH

7. OcobauBocTi Oy10BH
HEpPBOBOI CUCTEMM; OPraHUu
qyTTs
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8. OcobmuBocTi Oym0BH
CTaTeEBOI CUCTEMU, CIIOCOOH
PO3MHOKEHHS

9. Oco0IMBOCTI KATTEBUX
LIUKJIIB

4. 3anoBHITh TabuwMIo « [Tapa3uTHyHi MI0CKI YEPBU»

Bumn

[TpomixxHu#t Xazgin

. . JloBxuHa Tina
OCHOBHUH Xa3siiH .
JIOpOCIIol 0cOOMHU

[euinkoBuii cucyn

CBUHSYHIN COJTITEP

Buuaguii nin’ 1k

[IInpoxwnii cTbOKAK

ExiHokok

5. 3anoBHITh TabauLI0 «L{MKI PO3BUTKY acKapuam»

Crapzii po3BUTKY acKapuau

151Xy mepeMillieH s i MicIie PO3BHTKY

6. Po3rnsiHbTe BHYTPIIHIO Oy/I0BY JIOIIIOBOTO YEPB’sIKa

Puc. OcobsuBocTi OyaoBH
AOIIOBOrO YepB'saka: 1 - KyTukyna;
2 - emiaepwmic; 3 - KinbIeBl M's13H; 4 -
MO3J0BXKHI M'SI3U; 5 - IECJTOMIYHUM
emiteniii; 6 - meranebpumiii; 7 -
mMeTHHKa; 8 - Me3eHTepid; 9 -
YyepeBHAa KPOBOHOCHa cyamHa; 10 -
cyOHeBpalibHa KPOBOHOCHA CYWHA;
11 . YEPEBHUM HEPBOBHUI
JAHIIOKOK; 12 -  XJoparoreHHi
KiithHY; 13 - kumka; 14 - cyniuHHni
wiekcyc; 15 - tudnozonp;, 16 -
cyauHa tuduosono; 17 - cnuHHA
KPOBOHOCHA CyJIMHA.
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JlaGopaTopna podora Nel2
3OBHILIHSA I BHYTPIIIHA BY1OBA PUb. CUCTEMATUKA PUB

Mera po6oru: O3sHaiiomMuTHCs 3 MOPQOJOTIYHUMH Ta aAHATOMIYHUMHU
OCOOJMBOCTSIMH  MPEACTABHUKIB Kiacy Pubu, BuUBUMTH OyIOBY XpAIIOBUX 1
KICTKOBUX pHO, BHU3HAUUTH OCHOBHI CHCTEMATHUYHI TPyNu Ta IXHE 3HAUCHHS B
IPUPOJIi ¥ TOCTIOAPCTBI JTIOIUHH.

3aBaanHs podoru:

1. Po3rnsHyTH 3arangbHi O3HaKU TUITY XOPAOBI Ta IXHE IPOSBICHHS Y pUO.

2. [TopiBHsATH OYyAOBY XpAIIOBUX 1 KICTKOBUX PHO, BU3HAYHTH CIIUIbHI Ta
BIJIMIHHI PHCH.

3. JlocniauTy 30BHIMIHIO OYJIOBY KICTKOBMX puUO HaA MPUKIAIl OKYHS
3BUYANHOTO.

4, O3HailoMUTHCS 3 BHYTPIITHROIO 0y/10BOIO pUb (OMOPHO-PYyXOBa, TPABHA,
JMXajbHa, KPOBOHOCHA Ta HEPBOBA CUCTEMH).

5. BuszHaunti OCHOBHI cHCTEMaTWudHi psaad  pud (ocenmeanenoaioHi,
KOPOIOIOAiI0H1, ITyKONO10H1, TPICKOBI, KOJIOYENepi) Ta iX NPeJCTaBHUKIB.

6. 3’scyBaTH €KOJIOTIYHE Ta TOCIOJAapChbKe 3HAYEHHS pHO, IX poib y

BOJHUX €KOCHCTEMAX 1 JJIsl JIFOJINHU.
1. BuBuenHns kiacudikanii 00’ekriB

[MapcTBO

[TigmapcTBo

Tun
[TigTun ITigTun
Po3min Po3ain
Hanxnac Hanxnac
Knac Knac
Psn Psin
Ponnna Ponuna
Pin Pin
Bua: akygaa karpan Bun: kapace cpionmi

2. CxnagiTh ciucok pu0, 3aHeceHux 10 UepBOHOI KHUIM Y KpaiHu.




MIHICTEPCTBO OCBITH I HAYKH VKPATHU ®-23.07-
JEP)KABHUU YHIBEPCUTET «(KUTOMUPCBKA MMOJITEXHIKA» )
Cucrtema ynpapJaiHas sikictio Binnosinae ICTY ISO 9001:2015 05.01/G2.00.1/b/0K07_01_2025

Exsemnaap Ne 1 Apx 56 /42

Kutomupcbka
nojiTexHika

3. BuBunuTH 0COOIMBOCTI 30BHIIITHBOT Oy/I0BH aKyJIu.

Puc. Cxema 30BHIIIHBOI 0y10BY XPAIIOBOI pUOM:
1 - port; 2 - oko; 3 - HI3aPS; 4 - 310POBI IIUTMHY; 5 - TUIAKOIAHA JTyCKa; 6 - O1uHa
JHIs; 7 - XBOCTOBUHM IJIaBeIlhb; 8 - CHMHHUMN IJIaBelb; 9 - rpyaHuil TiaBenp; 10 -
aHaJIbHUHU ILIABEIlb

4. BuBuMTH OCOOJMBOCTI 30BHINIHBOI OYyJOBM KicTKOBOI puOM. BinmiTutH Ha
PHUCYHKY JeTalll 0yJI0BU PUOU.
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Puc. 3oBHimHs Oy10Ba HIYKH:
1- 7 —
2— 8
3— 9_
4 — 10 —
S — 11 —
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5. BuB4YMTH 0COOJMBOCTI BHYTPIIIHBOI OYIOBH KICTKOBOi puOu. BimMiTuTH Ha
PHUCYHKY JieTalii 0y I0BH pUOH.
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Puc. Baytpimns 0ya1oBa OKyHs

1. 2. 3.
4. S. 6.
7. 8. 9.
10. 11. 12.
13. 14. 15.
16. 17. 18.
19. 20. 21.
22. 23. 24.
25. 26. 217.
28. 29. 30.
31.
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6. BuBunTu ckenet pubu
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Puc. CkeJsier KicTKOBOI puOH
3poOuUTH MO3HAUYECHHSI OCHOBHHUX €JIEMEHTIB CKEJIETy pUOH:

1- ronmoBHMI BILT; 2 — Ty TyOOBUM BIUILT; 3 — XBOCTOBUM BiIILT, 4 — T1710 XpeOILs; 5
— BEPXHIM OCTUCTUH BIJIPOCTOK; 6 — HIDKHIM OCTUCTUH BIPOCTOK; 7 — nmTepurodopu;
8 — neminoTpuxii; 9 — pedbpa; 10 — Bimpoctku pedep; 11 — cnuHHM miaBenb; 12 —
XBOCTOBHI 11aBellb; 13 — aHanbHuii 1aaselpb; 14 — yepeBHU miaBelb; 15 — rpyiHuit
TJIaBellb.

JlaGoparopHa podora Nel3
3OBHIHLIHSA TA BHYTPIIIHSA BYJ1OBA 3EMHOBOJIHUX.
CUCTEMATHUKA 3EMHOBOJHUX

Mera poOoru: O3HailoMHTHCS 3 OCHOBHUMH MOP(QOJOTIYHUMHU  Ta
AHATOMIYHUMH OCOOJMBOCTSIMHM 3€MHOBOJHMX, BHBUHTH iXHIO 30BHINIHIO 1
BHYTPIIIHIO OyZOBY, OTIOPHO-PYXOBY CHCTEMY Ta OPIaHM KUTTEAISUIBHOCTI, @ TAKOX
3’4CyBaTH CUCTEMAaTUYHE TMOJOXKEHHSA, €KOJOriYHI OCOOJMBOCTI Ta  POJib
36MHOBOJHUX Y IPUPO/II.

3aBaaHHs podoTH:

1. PosrnsayTi 3aranpHi o3Haku kiaacy Am@iOii Ta iX BIAMIHHICTb Bif pHO 1
PENTHIIIH.

2. BuBunTH 30BHIITHIO Oy/0OBY Ta MOKPWBH 3€MHOBOJHUX Ha TPHUKIAIIL
’Kabu 03epHOI.

3. OszHaifoMuTHCS 3 BHYTPIMIHBOIO Oya0BOIO amdiOii — OCHOBHUMH
opraHaMH Ta CUCTEMaMH (TpaBHa, JUXaJlbHa, KPOBOHOCHA, HEPBOBA).

4. [Ipoctexxut 0OCOOTMBOCTI PO3BUTKY 3E€MHOBOJHHUX 1 TMeEpexia Bij

BOJTHOTO JIO0 HA3€MHOTO CITOCOOY KUTTH.
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5. BusHauuti OCHOBHI PsiIM 3€MHOBOJHUX (XBOCTaTi, 0€3XBOCTI, OE3HOT)
Ta iX XapakTepHI MPECTABHUKH.
6. Po3risHyTH ekosioridyH1 0COOJUBOCTI Ta MICIIEB1 BUJIU 3€MHOBOTHHUX.
1. BuBuenns kiaacudikanii 06’ exrTiB
[MapctBO
[TiqnapcTBo
Tun
IMigTnn ITigTnn
Pozxin Pozain
Kimac Kiac
Psan Pan
Pommna Pomuna
Pix Pin
Bun: skaba TpaB’sina Buna: TpuToH 3BHYaiiHMii

2. Cky1aiiTh CIMCOK 3€MHOBOJIHUX, 3aHECEHUX 10 UepBOoHOT KHUTH Y KpaiHHu.

3. BuBuuTH 30BHIIIHIO OyJ0BY Ka0u Ta POTOBOI MOPOKHUHU: PO3UJICHYBaHHS Tijia
Ha BTN, OCOOMMBOCTI OyJOBU WIKiIpW, OpraHiB uyTTsa. Ha pUCYHKY MO3HA4YMTH:
HI3pl, oui, OapabaHHY NEPETHHKY, PE30HATOPH, KJIOAKy. 3yOH, S3UK, JeMiln 3

3y0amu, X0aHH, 30BHIIIHI HI3/Ipl, TOPTaHb, OTBOPHU €BCTaX1€BUX TPYO.

Puc. 3oBHimHA 0y10Ba Ta pOTOBA MOPOKHUHA KaA0H

1- 7—
2— 8-
3- 9-
4— 10—
5- 11—

6— 12 _-
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BuBuuty Tomorpadiro BHYTpIIIHIX opraHiB xaOu. Ilo3HauuTH eneMeHTH

4,
KPOBOHOCHOI, IUXAJIBHOI, TPAaBHOI, CEYOCTATEBOI CUCTEM.
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Puc. 3arajgbHe po3MillleHHs BHYTPIIIHIX OPraHiB ka0u (camKa):

1 — nmpaBe nepenceps; 2 — JiBe nepeacepasi; 3 — NUIYHOUYOK ceplis; 4 — apTepiaibHui
CUHYC; 5 — JiereHs; 6 — CTpaBoXiJ; / — NUIYHOK; 8 — MIJIOpUYHA YaCTUHA LUTYHKa; 9 —
NBaHaANATUIIANA KuIiKa; 10 — mianuryHkoBa 3am03a; 11 — Tonka kuiika; 12 — npsiMa
kuiika; 13 — kinoaka; 14 — meuinka; 15 — xoBuHUM Mixyp; 16 — xoBYHa TIpoToKa; 17 —
opwxi; 18 — cenesinka; 19 — Hupka; 20 — ceuoBia; 21 — ceuoBuii Mixyp; 22 — I€UHUK;

23 — sULenpoBi.
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5. 3anoBHuTH TabauIto “IlopiBHsIIbBHA XapaKTEPUCTHKA cepIlsl pud Ta 3eMHOBOAHUX

Ha3zBa 00’ekTy KinbkicTh kamep Ta iX Ha3Ba Slka KpoOB NMOTPAILISIE 10
KaMmep
Cepue amdibii
Cepue pubu

JlabopaTopHna podora Nel4
30BHIIIHS TA BHYTPIIIHSA BYJIOBA PENTUJIINA. CHCTEMATHKA
PENTUJIA

Mera po6oru: O3HalOMUTHCS 13 3arajbHOI0 XapaKTEPUCTHKOIO Kiacy
Pentunii, BUBYUUTH OCOOJMBOCTI 30BHIIIHBOI Ta BHYTPILIHBOI OYyI0BH, OYIOBY
IOKPUBIB, OpraHiB IKUTTEJISUIBHOCTI Ta PO3MHOXKEHHS, a TaKoX 3’sCyBaTu
CUCTEMATHUKY, €KOJIOTIYHY POJIb 1 3HAYEHHS PENTIIIN Y IPUPO/1 Ta KUTTI JIIOIUHHU.

3aBaanHs podoTH:

1. PosrnsnyTu 3aranpHi O3HaKM Kjacy Perrwiii Ta iXHI BIAMIHHOCTI BIJ
ami01ii 1 nTaxis.
2. BuBunTH 30BHINIHIO OyJ0BY Ta MOKPUBU PENTHIIINA, 1X MPUCTOCYBAHHS
JI0 JKUTTS HA CyXOJI0i.
3. OznaifoMutrcs 3 OynOBOO 1 (QYHKUIIMH BHYTpIIIHIX OpraHiB
(nIMxanbHOi, TPABHOI, KPOBOHOCHOI, BUIJIBHOT Ta HEPBOBOT CUCTEM).
4, Po3ristHyTi 0cOOJIMBOCTI PO3BUTKY PENTHIIIM, 30KpeMa SHUILIEKIaIeHHS
Ta eMOpPIOHAILHUNA PO3BUTOK.
5. O3HalloMUTHCS 3 OCHOBHUMM CHUCTEMATHUYHUMHU TpylnamMu pPenTUIii
(uepenaxu, JTyCKaTl, KPOKOJUIIM) Ta iX MPeICTaBHUKAMHU.
6. 3’sicyBaTH €KOJIOTIYHY pOJIb 1 TOCIOJAPChKE 3HAYCHHS PENTHIIN Y
MPUPOTHUX EKOCUCTEMAX Ta AISUTbHOCTI JIFOJIUHHU.
1. BuBuenns kiaacudikaiii 00’ekTiB
IHapcTBO
[TimmapcTBo
Tun
IMigTun ITigTun
Poznin Poznin
Kiac Kinac
Pan Pan
Pongnna Poanna
Pin Pix
Bun: smipka npyaka Bun: eBponeiicbka 00/10THA Yepenaxa




Kutomupcbka
nojiTexHika

MIHICTEPCTBO OCBITU I HAYKU YKPATHU

JEPKABHUIA YHIBEPCUTET «KATOMMPCHKA MOJITEXHIKA»

Cucrtema ynpapJaiHas sikictio Binnosinae ICTY ISO 9001:2015

®-23.07-
05.01/G2.00.1/B/OK07_01_2025

Exsemnaap Ne 1

Apx 56 /48

2. CknafiTh COUCOK PENTUIN, 3aHeCeHHUX 10 UepBOHOT KHUTH Y KpaiHU.

3. BuBuuTH 30BHIIIHIO OyAOBY SIIIpKH. PO3rIsSHYTH pO34icHYBaHHS Ha TOJIOBY,
U0, Ty IyO, XBICT, MMEPE/IHI 1 3aH1 KIHIIIBKH.

Puc. 30BHimHIi BUTJIAX AiPpKA

4. BuBuutu Ttomorpadiro BHYTPIIIHIX OpraHiB siipku. Ha puCyHKY mNO3HAYUTH
€JIEMEHTU KPOBOHOCHO1, TUXaJIbHO1, TPABHOI, CTATEBO1, BUAIILHOT CUCTEM.

"

Y

Puc. 3aranbHe PO3MillCHHS
BHYTPILIHIiX Oprasis AU PKH
(camka):

1 — mpaBe mnepencepns; 2 — JBe
nepeacepas; 3 — IMUIYHOUOK cepris; 4
— Tpaxes; 5 — JereHi; 6 — crpaBoxim; 7
— NUIYHOK; &8 — JBaHaJUATHIIANIA
KHUIIIKa; 9 — ToHKa kuika; 10 — ToBcTa
kumka; 11 — 3auaTkoBa cilina KUIIKa;
12 — mpsma kumika; 13 — kmoaka; 14 —
MIIIUTYHKOBA 3a7103a; 15 — cenesiHka;
16 — neuinka; 17 — >KOBUHUN MIXYP;
18 — >xoBuHa mpoToKa; 19 — s€4HUK;
20 — siiuenposig; 21 — Hupka; 22 —
CEYOBHI MIXYD.
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5. Po3riisiHbTe CKENeT SIIipKU:

Puc. CkeJier Aipku:
1 — xmrounis; 2 — jJonaTka; 3 — miedoBa KicTKa; 4 — MpoMeHeBa KiCTKa; 5 — JIIKTbOBa
KiCTKa; 6 — 3am’sicTs; 7 — ' AcToK; 8 — ananru nansIiis; 9 — pebpa; 10 —ta3; 11 —
CTETHOBA KiCTKa; 12 — BeIMKa roMUIKOBA KicTKa; 13 — Maiia roMiJIKoBa KicTKa; 14 —
nepeamiecHo; 15 — muecno; 16 — dananru nansiis; 17 — xpedet; 18 — ueper.

6. 3anoBHUTH TaOJUINIO “XapaKTepUCTHKA OCHOBHUX MiJIKJIACIB IIa3yHIB .

Pucu
CucrematnyHa bynosa . N Yucno
IToxpusu g 3y6u BHYTPIIIHBO] .
OJIMHULIS KIHIIIBOK BUJIIB
Oy10BU

Jlyckari:
a) SIIpKU

0) 3mii

Yepenaxu

Kpoxoaunu

7. KopoTko ommcatd NpOrpecuBHI pucu y OyAOBI IUIa3yHIB, IO 3yMOBHIIHU
MJBUIIEHHS iX Oprafi3aiii y mopiBHSIHHI 3 aM}pi0isaMu.
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JlabopaTopHna podora NelS
3OBHILIHSA TA BHYTPIIIHA BYJIOBA ITAXIB. CUCTEMATHUKA
IITAXIB

MeTta po6oTu:

O3HailoMUTHCST 3 OCHOBHUMHU  MOP(OJOTIYHUMH Ta  AHATOMIYHUMU
OCOOJIMBOCTSIMU MTaxXiB, BUBYMTH IXHIO 30BHINIHIO Ta BHYTPIMIHIO OYyJ0BY,
O0COOJMBOCTI  OMOPHO-PYXOBOTO amapaTy ¥ TIOKPWBIB, a TaKOX pPO3TISHYTH
CHUCTEMaTHKy OCHOBHHUX PSIIB 1 pOJIb NTaXiB y MPHUPO/Il Ta TOCTIOIAPCTBI JIFOUHHU.

3aBaanHsA podoTH:

1. PosrnssHytn 3aranbpHi o3Haku kiacy Iltaxm Ta iXHI €BOJIOLIHI
0COOJIMBOCTI.

2. BuBuKTH 30BHINIHIO OY/1I0BY NTaxIiB 1 TUIH Mip SHOTO NOKPHUBY.

3. O3naifoMutrcs 3 OyZ0BOIO CKeJIeTa MTaxiB Ta Oro NpUCTOCYBaHHAM J10
MOJIBOTY.

4. JlocnmiauTyu BHYTpILIHIO OyJIOBY NTaxiB, 30Kpema OyaoBy ¥ (yHKIii
JUXAJIbHOI, KPOBOHOCHOI, TPABHOI Ta HEPBOBOI CUCTEM.

S. PosrnsitHytn  ocHOBHI psinu  nitaxiB  (Oe3kisieBl, MIHTBIHOMOAIOHI,

KypOIOiOH1, Tyceno/1i0Hi, JEeJIeKONOo10H1, COKOJIONO/110HI, TOpoOIIenoiOH1 TOIIO)
Ta IX MPEICTaBHUKIB.

6. 3’sicyBaTH €KOJIOTIYHY pOJIb MTaXiB y MPHUPOJAHHX EKOCHCTeMax 1 iX
TOCIIOIaPChKE 3HAYCHHS JIJIS JIFOTUHU.

1. BuBuenHs kiacudikanii 00’ekriB

IMapcTBO
[TigmapcTBo
Tun
Iligrun ITigTin
Pozain Po3min
Knac Knac
Psn Psan
Poanna Ponuna
Pig Pig
Buna: ropodennb noJioBuii Bun: nenexa oinni

2. CKIIaJliTh CIIMCOK TITaxiB, 3aHECEHUX /10 UepBOHOT KHUTH Y KpaiHH.
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3. BuBuutu OynoBy kpuia nraxa. Ha pucyHKy mo3HauyuTH NEPIIOPSAHI 1 pYTropsIHI
MaxoBi Iepa.

Puc. BypoBa kpuJja nraxa

Puc. Ckesier nTaxa

1- 7- 13— 19— 25—
2— 8- 14- 20— 26—
3—  9- 15- 21—

4- 10- 16— 22—
5—- 1- 17— 23—
6- 12— 18- 24-
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5. BuBuutu Tomorpadiro BHYTpiIIHIX opraHiB. Ha pUCYHKY 3HAWTH KOMIIOHEHTH
JINXaJIbHOI, KPOBOHOCHOI, TPABHOI CUCTEM IITaXa.

Puc. 3arajnbHe po3mileHHsI
BHYTPIIIHIX OpraHis rosayoa:
1 — tpaxes; 2 — BOJIO; 3 — HUXKHSA
roptanb; 4 — speMHa BeHa; 5 —
IIUTYHOYOK cepus; 6 — TmpaBe

nepencepas; 7 — aopra; 8

Oe3iMcHHaA BeHa;, 9 — JIereHeBl
aprepii; 10 — mereni; 11 —
nevinka; 12 — ToHka kumka; 13
— TIAIUTYHKOBa 3aiio3a; 14 —
TOBcTa 66 Kmmka; 15 — cmna

12

kumka;, 16 — kmoaka; 17 —

dabpuiieBa cymka; 18 —

ceyoBim; 19 — Hupka;, 20 —

cim’aauk; 21 — M’s30BHH
" IIUTYHOK.

JlaGopaTopHna poéora Nel6
3OBHIIIHSA I BHYTPIIIHA BYJJOBA CCABUHIB. CUCTEMATHUKA
CCABIIB

Meta podoru:

O3zHaifoMuTHCcs 13 3araJjbHUMH  MOPQOJOTIYHMMU Ta AHATOMIYHUMU
ocoomuBocTsiMu  kiacy (CcaBlll, BHUBUMTH 30BHIIIHIO 1 BHYTPIIIHIO OYyIOBY,
0COOJIMBOCTI PO3MHOKEHHS, CACTEMATUKY Ta €KOJIOTIYHY POJIb PI3HUX PSJIIB, a TAKOK
3’sCyBaTH 3HAUEHHS CCaBLIB y MPUPOAL Ta KHUTTI1 JIFOJUHH.

3aBaaHHs podoTH:

1. PosrnsHyTn 3aranbHy XapakTepucTHKy Kiacy CcaBii Ta OCHOBHI
O3HAKH, 110 BIAPIZHAIOTH iX BiJl IHIITNX XPeOCTHUX.
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2. BuBunTH 30BHIIIHIO OyJ0BY CCABIIIB, MIKIPSHI TOKPUBH Ta iXHI MOX1THI
(BOJIOCSIHMH TTOKPHB, 3aJI03H, KIT'Ti, KOITHTA, POTH).

3. O3zHailoMuUTHCS 3 BHYTPIIIHBOIO OYIO0BOIO Ta (YHKIISIMA OCHOBHUX
CHCTEM OpraHiB CCaBIliB (TPaBHOI, TUXaIbHOI, KPOBOHOCHOT, HEPBOBOI, BUALIBHOT).

4. PosrnsiHyTH 0cOOIMBOCTI PO3MHOXKEHHS Ta PO3BUTKY CCABIIIB.

S. BuBunTH cHUCTEMAaTHKy OCHOBHHX pS/IIB CCaBI[IB — OJHOINPOXIJHHUX,

CyMYacTUX, KOMAaXOigHWX, PYKOKPWUJIUX, TPHU3YHIB, XIKHX, ITapPHOKOIMUTHUX,
HEMapHOKOMHUTHHX, IPUMATIB TOIIIO.
6. 3’sicyBaTH €KOJOTIYHY pOJb Ta TOCHOJAPChKE 3HAYCHHS CCaBIB Yy
IPUPOJTHUX EKOCUCTEMAX 1 )KUTTI JIOAHHU.
1. BuBuenHs Kjaacudikailii 00’ €kTiB

[MapcTBO
[TiqmapcTBo
Tun

IMigTun ITigTun
Po3ain Po3ain
Kiac Kiac
Psan Pan
Pomuna Poauna
Pig Pig
Bun: Binka 3Bnuaiina Bun: I'kak 3puuaiinmii

2. CknaiTh COUMCOK CCaBLIB, 3aHECEHUX 10 YepBOHOI KHUTH Y KpaiHH.

2. 3oBHIIIHIN BUTIAL 1 hopMa Tia ccaBiiB. PO3rasHyTH 1 BUBYUTH IO OMy1ajiaM Ta
MajtoHKaM (GopMy Tijla 1 30BHIIIHIO OYIOBY PI3HUX €KOJIOTIYHUX TPYII CCABIIIB.

Puc. bBynoBa Tijia 10MalIHbOI KillIKK

1- 7- 13-
2- 8- 14-
3- 0- 15-
4- 10- 16-
5- 11- 17-

6- 12- 18-

1« 13 12 n1
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4. PO3riisiHyTH CKEJeT CCaBIliB. 3pOOUTH MIAMKUCH IO PUCYHKA.

1- 9- 18-
2— 10- 19-
3— 11- 20—
4- 12— 21-
5- 13- 22—
6- 14— 23-
7— 15— 24—
8- 16— 25—
9- 17—

Puc. Ckesier 10MaIIHLOI KIIIKH

5. Po3risinyTH 3arajgpbHe pO3MIIIEHHS! BHYTPIIIHIX OpraHiB ccaBliB. BuBunutu OyaoBy
BHYTPIIIIHIX OPraHiB CCaBIIiB:

a) TpaBHa CHUCTEMa: POTOBA MOPOXKHWHA (3BEpHYTH yBary Ha 3yOU Ta SI3WK),
CTpaBOXI1]l, IITYHOK, KUIIIEYHUK, TPABHI 3aJI03H;

0) KpPOBOHOCHA CHCTEMa: pO3MNISTHYTH OyAOBY ceplis, OyJO0BY OCHOBHHUX
apTepii Ta BEH BEJIIMKOT0 Ta MaJIoTo KiJ1 KPOBOOOITY;

B) OpraHu AuXaHHs ( TOBITPSIHI IIJISXU Ta JIETeH]);

') BUJIUIbBHA CUCTEMA : HUPKH, CEYOBOJIU, CEYOBHU MIXyp

1) cTaTeBa CHCTEMA.

Mo3ok  CnuHHUI Mo30K  [liadbparma LLInyHOK ToBCTUIA
MNeyviHka Hupka KULLIEYHUK
HocoBa ‘
NOPOXHUHA D — S — <_ Aty
PotoBa ‘VQ\
NOPOXKHUHA

Tpaxes

CiM'HUKun

CtpaBoxia,

YKOBYHUI MiX)

iXyp Ypetpa

CevyoBum

NereHsa Cepue CenesiHka

Puc. BHyTpilHi opranm Kimku
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