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INPOI'PAMA
BCTYITHMX BUIIPOOYBaHb 3 0ioJiorii

HA OCHOBI MOBHOI 3arajibHOI cCepeIHbOI OCBITH

Ha cmiBOeciai 3 Oionorii Betynmuuk A0 BCII «Muriiicbkuit (haxoBuii KOJIIK
MuxkonaiBcbkoro HAY» noBuHeH BUSBUTH:
1. 3HaHHA mpO PIBHI OpraHi3aiii XUTTS, BMIHHS XapakTepu3yBaTy PiBHI OpraHizaiii
KUBOI Marepii, pO3KpUBAIOYM 3HAYCHHsS OIONOTiYHOI HAYKM B JKUTTI JIIOAMHU 1
CYCILJILCTBA.
2. BwMiHHS XapakTepu3yBaTH BIACTUBOCTI KUBUX CHUCTEM, OOIPYHTOBYBAaTH 3HAUYCHHS
3HaHb 3 010J10T11 y 30epekeHH1 6iocdepu 1 T0CTBA SK 11 CKIIa0BOI.
3. 3HaHHS PO BIACTUBOCTI )KUTTSI, IAPCTBA )KUBOI MPUPOJIU, BMIHHS 3aCTOCOBYBATH
Il 3HaHHSI P BUBYEHHI OCHOBHUX CUCTEMaTUYHUX KaTeropiil mapcrsa Pociaunu ta
napctsa TBapuHHU, pO3KPUBAIOYU OCHOBHI €TalK PO3BUTKY ICTOPUYHOTO CBITY.
4. 3Ha"HA MPO OCOOJIMBOCTI OyJOBHU Ta MPOIECIB KUTTEIISIILHOCTI MPEACTABHUKIB
PI3HHX TPYI OpraHi3MiB.
5.  3HaHHS MPO POJb OI0JOTIYHUX 1 COIIATbHUX (DAKTOPIB B €BOJIOINIT JIFOAMHU Ta
MICIIE JIFOJJUHU B CUCTEM1 OPTaHIYHOTO CBITY.
6. BwminHS poOUTH BUCHOBKU MPO POJbh O10PI3HOMAHITTS OpraHi3MiB B iICHYBaHHI
01ocdepu, peryaroBaHHS YMCEIbHOCTI BUIB.
/.  BMIHHS poOMTH BHUCHOBKHM NIpO MOTpeOy B aHaji3l TOCMOAAPCHKOI AISUIBHOCTI
JIOJMHM 3 OTJIALY Ha 30€peKEeHHS CTaHy MPUPOIH.

Po3ain 1. Beryn. Ximiunnii ckiiaj, CTpyKTypa i pyHKIiOHYBaHHS KJIITHH.

1.1. Beryn. XiMiuyHMi CKJIa4, CTPYKTYpa i (PyHKUiOHYBaHHSI KJIiTHH. Peasizaunis
cnaakoBoi ingopmanii. Beryn. ®ynaameHTanbHI BIACTUBOCTI JKMBOTO. PiBHI
oprasi3aiiii )XUTTS 010J0TIYHUX CHCTEM Ta iX XapaKTepHi pucH. MeToau NOCiiIKeHb B
O1oJtorii. 3HaYeHHs 010JIOTIYHUX AOCIIKEHb Y )KUTTI JIFOIUHH.

1.2. Ximiunnii ckjaaa kiaituau. Knacudikariss XiMiYHUX €IEMEHTIB 3a iXHIM BMICTOM B
opraHizMax. Hacimiiku HeqoCTaTHhOro ab0 HAJJIMIIKOBOTO HAIXOJKEHHS B OPraHi3M
moauan ximiuaux eneMeHtiB (I, F, Fe, Ca, K) Ta cmocobu ycyHeHHs iX HecTadl.
OpraniuHi Ta HEOpraHiuyHi CHOJYKM 1 iXHS pojib B opraHi3mi. Boga, ii OCHOBHI
BJIACTUBOCTI Ta POJb B opranizmi. Bojga sik po3umHHUK, TiapodoOHI 1 TiapodiabHI
croiyku. biomomimepu: MOHATTS mpo ixHIO OynoBy Ta koH(opmaiiito. Byrmesoau:
MoHOcaxapuau (pubo3a, Ae30kcupuOo3a, TIIOKO3a, (pPyKTO3a), OJirocaxapuau
(caxapo3sa, j1aKTo3a), moyicaxapuan (Kpoxmaib, Ier0I03a, XiTHH, TiikoreH). OCHOBHI
BJIACTUBOCTI Ta (PYHKIIi BYrJeBOAIB B opraHizmax. Jlimigu (Kupw, BOCKH, CTEpOinH,
dochommian). OcHOBHI BiacTUBOCTI Ta GYHKI JOiAIB B opradizmax. binkwu.
AMIHOKHMCIIOTH SIK MOHOMEpH OuIKiB. PiBHI CTpyKTypHOi oOpraizaiii OUIKIB.
Jenartyparris 1 peHatypaiiisi 611kiB. OcHOBHI OiosoriuHi (GyHkIi O11kiB. DepmenTH, iX
BJIACTUBOCTI Ta mnpuHUUNU (QyHKUioHyBaHHsA. HykieiHoBi kucnoru. bynosa
HykiaeoTuaiB. bynosa ta pynkuii JJHK. [Ipunuun kommnementapHocti. Hykneornana

MOCIIOBHICTH 1 MOHATTA Mpo reH. Baactuocti IHK. PHK Ta 1i Tunu (MPHK, pPHK,
TPHK). AT®. Ponr AT® B enepro3adesneyueHH.



1.3. Crpykrypa Ta QYHKHiOHYBaHHSI eyKapioTHYHMX KJIiTHH. KiiTuHa sk
eJIeMEeHTapHa OJAWHMUIL XKHBOTO. Metoau mociimkensst K1iTHH. OCHOBHI BIIACTHBOCTI 1
OpUHIUNK OyA0BU €yKaploTHuHOI KmiTHHU. KimiTuHHI MeMOpaHu, iX XIMIYHHHA CKIaj,
CTPYKTypa, BJACTHBOCTI Ta OCHOBHI (yHKIII. TpaHCHOpPTYBaHHS PEYOBHH Uepe3
KIITAHHI MeMmOpanu. [luromnazma, ii KOMIOHEHTH: IIUTOCKEJIET, OpraHeld Ta
BKJIIOUeHHs. OgHOMEMOpaHHI OpraHelid: €HJAOIUIa3MaTh4yHa CiTka, amapar [ombmxi,
J130COMHM, BaKyoJii. JIBomeMOpaHH1 opraHeau: MITOXOHIPIi, IuIacTuau (XJI0po-, JEHKO -
1 xpomoruiactu). Mitoxouapii: OyaoBa, GyHKIIIOHAIBHA POJIb. XJIOPOIUIACTH: OYy/I0Ba,
(yHKIIIOHATPHA POJIb XJOPOIJIACTIB. ABTOHOMISL MITOXOHJIPIA 1 XJIOPOILIACTIB Yy
KIiTiHI. Pubocomu: OynoBa, dyHKUiOHaTbHA poib. Llentpiom. Opranenu pyxy
(KxryTukY, BiMiku). Sapo: OymoBa, (yHKIIOHAJTbHA POJb. XPOMOCOMHM: XIMIUHUH
ckiaj, OymoBa, (GyHKIIOHATbHA POJb. ["armmoigamii 1 TUTIIOIMHUN HAOOpU XPOMOCOM.
I'omonoriyni xpomocomu. OCHOBHI CTaHM XPOMOCOM: IHTep(a3HUN HEKOMMAKTHUU 1
HaJIKOMIIAKTHU3allisl y Mpouect KIITUHHOTO MoauTy. [logBOEHHST XpoMOCOM BHACHIiAOK
perutikaii JIHK. Mopdosorist HankoMnakTHUX (MITOTUYHUX) XpoMocoM. [ToHSATTs mpo
Kapiotur. Snepie, iioro GyHKIIOHATBLHA POJIb.

1.4. OO6MiH pe4yoBHH i meperBopeHHsi eHeprii. OOMiH pedyoBUH (MeTabOII3M), HOro
3arajbHa XapakTepUCTUKa. €IHICTh MPOLECIB CHUHTE3y 1 PO3ILICIUVICHHS PEYOBUH B
oprati3mi. ABTOTpoQHUI 1 reTepoTpoPHUIN TUIH KUBJIEHHS. MiKCOTpOo(dHI OpraHi3Mu.
Poszmierniienns peyoBuH B opranizMmi (Oe3kucHeBe, KHCHEBE). [IOHATTS mpo TiiKoiis,
Oponinns. [IoHATTS Mpo KIITHHHE IUXaHHSI. MITOXOHMIpIS SK €HEepPreTUYHa CTaHIlIS
kmtuHU. DoTocuHTe3. OCHOBHI MPOIECH, IO BiAOYBAIOTHCS y CBITIO3ICKHHX 1
CBITJIOHE3aJIS)KHUX peakuiax (CBITIOBI Ta TeMHOBIM (azax) dorocunresy. Poib
xjopoduly y CBITJIO3aJeKHUX peakiiax (cBiTiaoBa (aza) ¢GhoToCMHTE3Yy. 3HAUYCHHS
(doTocunTe3zy 11 icHyBaHHS O0iocdepu. [IoHATTS MPO XEMOCHHTE3.

1.5. 30epexkenns Ta peanizamisa cnaakoBoi iHdopmamii. I'enn, ix OygoBa 1
(dyHKIlIOHATEHA poJib. Mo3aiuHa Oy/noBa TeHa €yKapioTiB (€K30HM Ta I1HTPOHM).
[TonsiTTst ipo renom. Tpanckpumnuis: MmaTpuunuid cuate3 moisiekya PHK. TlonsTTs npo
perymsmio TpaHckpumilii. biocuHTe3 OUIKIB (TpaHcisiis). ['eHeTHyHUi Koj 1 HOro
ocHoBHi BiactuBocTi. Poib MPHK, TPHK 1 pubocom y Giocuntesi Oinka. Perumikariis
JIHK: namiBkoHcepBaTtuBHMU mnpuHnui. [loustrs npo pemnaparnito JIHK. Perumikaris
JHK 1 xmituaamii k. [HTepdasza 1 kmitunauit noaut. Kimpkicts monekyn JIHK 1
XpOMOCOM Ha PI3HUX CTaaisiX KIITHHHOTO HHKIY. MiTO3, OCHOBHI MpPOIECH, IO
BII0OYBaIOThCS MiJl 4ac MiTo3y. Meio3 1 ioro 0coOIMBOCTI Y MOPIBHAHHI 3 MITO30M.
OyHKIiOHATBHA posib Meio3y. [lonsTrs mpo pexombOinamito JHK mig uwac meiiosy.
Kpocunrosep. YTBopeHHs1 raMer 1 ixHe OO'€HAHHS B 3UIOTY IiJ 4Yac 3arljiiJHEHHS.
CrateBe po3MHOKeHHS. OCHOBHI ()OPMH HECTATEBOTO PO3MHOKEHHS OPTraHi3MiB (ITOI1T
[UIIXOM MIiTO3y, OpyHBKYBaHHS, PO3MHOXKEHHS CIIOpaMH, BET€TaTUBHE PO3MHOXKECHHS).
[HauBiAyansHUN PpPO3BUTOK oOpraHiamy (oHTOoreHes). EMOpioHaJbHMIA pPO3BUTOK.
OcHOBHI eTanu eMOpIOHATBHOTO PO3BUTKY Y XOPAOBUX (APOOJICHHS 3UTOTH, YTBOPEHHS
Onactynu 1 ractpyin). SABuie emOpioHanbHol iHAYKIL. [IoHSITTS npo audepeHiialio
KIITUH i 4ac eMmOpioHambHOro po3BUTKY. CToBOypoBi KiiTuHH. [licas3zapoakoBuit
PO3BUTOK Yy TBapUH Ta HOT0 OCHOBHI THUMH (HEMPSIMUIA Ta IPSIMHUIA).

Po3nin 2. 3akoHomipHoOCTI ciagkoBOCTi i MIHIIUBOCTI.
2.1. T'eHeTuka — HayKa MpPO 3aKOHOMIPHOCTI CHAAKOBOCTI i MiHJMBOCTI
oprasizmiB. Knacu4nai MeTonu reHeTUYHUX AOCTiKeHb. OCHOBHI MOHSTTS T€HETHKH.



OcCHOBHI 3aKOHOMIPHOCTI ()YHKI[IOHYBaHHS T€HIB Y IPOKAPIOTIB Ta €yKapiOTiB.

2.2. 3aKOHOMIpHOCTI CHAJAKOBOCTI oOpraHi3miB. 3aKOHOMIPHOCTI CIHaJIKOBOCTI,
BcraHoBlieHI [. MeHmenem. Meton TepeBipKM TEHOTUITY TiOpUAHUX OCOOWH
(anamizyroue cxpeuryBaHHs). MHOXkUHHa Jisi TeHiB. O3Haka sK pe3ylbTaT MPOSBY
OaraTteox reHiB. B3aemopis reHiB. 3derieHe ycmaakyBaHHS. XPOMOCOMHA TeOpis
cnaakoBocTi. ['eHeTWYHI OCHOBH BH3HAUEHHS CTaTi Yy pI3HUX TPYyH OpPraHi3MiB.
XpoMOCOMHE BU3HAUEHHsI CTaTl. YCHaJKyBaHHS, 34YEIUICHE 31 CTaTTIO. XPOMOCOMHUMI
aHalli3 sIK METOJ BUSBICHHS TMOPYIICHh Y CTPYKTypi Kapiotumy. Craakosi
3aXBOPIOBaHHS 1 BaJW JIIOJUHU, 3aXBOPIOBAHHS JIFOJWHU 31 CIAIKOBOIO CXWJIBHICTIO,
ixHi npuunHH. CydacHi MOJEKYISPHO-TEHETHYHI METOAM JOCIIIKEHb CITaJKOBOCTI
JIFO/TMHU.

2.3. 3akoHomipHocTi MiHJMBOCTI oprami3miB. Moaudikarmiiina (HecmaakoBa)
MIHJIUBICTh, ii mpuunHU. Hopma peakimii. Bapiamiiinuii psigq Ta BapialliiiHa KpuBa.
CnaakoBa MIHJIMBICTh Ta 1i BUAW: KOMOIHATHBHA 1 MyTarlliiiHa. J[>kepena KoMOIHATUBHOI
MIHJIUBOCTI. MyTamii Ta iXHI BJIacTUBOCTI. Tumu MyTalii (Tr€HOMHI, XPOMOCOMHI,
TOYKOBI; COMAaTH4HI Ta reHepaTuBH1). Mytarenni dakropu ((pizuuHi, XiMiduHI Ta
010JI0T14H1).

2.4. Cenekuisi oprani3miB. biotexdomorisg. I[IOHATTS TPO COPT POCIHH, TOPOIY
TBapuH, WITaM MikpoopranizMmiB. LTyunuii noOip (IHAMBIAYyaJIbHUI Ta MAacOBHM).
CnopiJiHeHe 1 HECHOPIIHEHE CXpellyBaHHs, MIKBUJIOBA (BiAJalieHa) TiOpuan3aiis, ix
reHETHYHI Ta 010J0T14HI HACHIAKU. ['eTepo3uc Ta Horo reHeTu4H1 OCHOBU. [1OHSATTS mpo
OCHOBHI METOJH 1 3aBJaHHA cejekiii. MeToan MOJEeKyJISpHOI TeHETHKH SK OCHOBA
CydyacHHUX OIOTEXHOJIOTIH: ToJiMepa3Ha JIAHIIOTOBA PEakKIlisg, TeHHA I1HXKEHepis,
kionyBanus JIHK, xmituaHa imkenepis. KionyBanHsi opradizmiB. ['eHeTH4HO
moaudikoBani opranizmu ('MO): npuHIUIIA CTBOPEHHS 1 HAPSIMKHA BUKOPUCTAHHS.

Po3zain 3. biopisHomaniTTS.

3.1. CucremaTuka - HayKa Nnpo Ppi3HOMaHITHICTH opranizmiB. biopizHOMaHITTS
HaIIOl MJIAHETH SIK HACHIAOK eBoJtolii. CyyacHa CUCTEMa OPraHi4HOIO CBITY (JIOMEHHU:
Apxei, bakrepii, Eykapiotu). OCHOBHI TaKCOHOMIYHI OJMHUII, SIKI 3aCTOCOBYIOTH Y
CHUCTEeMAaTHIll opraHi3aMiB. Buj sk OCHOBHa cHUCTeMaTW4YHA OJWHUIL. biojoriuna
koHuemnist Bumay. CydacHi kputepii Buay. [IoHATTS po (PiOreHETHYHY CHCTEMATHUKY.
Cnioco6u rpadigHOro BifoOpakeHHs CIIOPITHEHOCTI CHCTEMAaTUYHHUX TPYI OPraHi3MiB.

3.2. Bipycu. Bipoigu. IIpionn. Oco6nuBocTi opranizaiiii Ta GyHKIIIOHYBaHHS BipyCiB.
['inore3u nmoxomxeHHs BipyciB. Posib BipyCiB y €BOMIONIT, TOHSTTS PO FOPU30HTAIBHE
nepeHeceHHs1 reHiB. LIsgxu mpoHUKHEHHsS BIpYCIB B OpraHi3MH POCIIMH, TBapUH Ta
moauHu. B3aeMopis BipyciB 3 KIITUHOIO-Xa3siiHOM. BuUKoOpucTaHHs BIpYCIB Y
FEHEeTUYHIN 1H)KeHepii Ta Ol0JOTiYHHUX MeTojax OOpOTHOM 31 MIKIJJIUBUMH BUJIAMH.
[Ipo¢inakTrka BIpyCHUX 3aXBOpIOBaHb JIOAMHU. [IOHATTSA mpo BakuuHauito. [loHATTS
PO BIpOiaH, MPIOHHU.

3.3. IlpokapioTtuuHi opramizmu. bynoBa kimiTuHM mnpokapioTiB. IlpokapioTuyni
opranizmu (apxei, Oakrtepii), 0cOONMBOCTI IXHBOI opraHizauii Ta (yHKIIOHYBaHHS.
Tunu >xuBnenHs (doTo- 1 XeMocuHTe3, TerepoTpodHe) 1 auxaHHs (aHaepoOHE 1



aepoOHe) MPOKAPIOTUIHUX OpTaHi3MiB. Po3MHOKEeHHS (IO Ta OPYHBKYBaHHS KJIITHH)
1 oOMiH cnaakoBow 1H(popmalielo (KOH'IOTallisfg) Yy TMPOKApPIOTUYHUX OPTaHI3MIiB.
B3aemMo03B's13kM  MPOKapiOTUYHUX OPraHi3MiB 3 IHIIMMU OpraHizMaMu (MyTyali3M,
KOMEHCaNi3M, Mapa3suTu3M). Poib MpokapioTiB y MNPUPOII Ta JKUTTI JIIOJUHHU.
XBOpoOOTBOpHI ©OakTepii Ta 3axBOPIOBAHHS JIOAMHU, II0 HHUMH BHKJIMKAIOTHCS.
[TpodinakTuka Ta JiKyBaHHs OaKTeplaJbHUX 3aXBOPIOBAHbD.

3.4. Bopopocti. OcobnmBocTi OyI0BH Ta MPOIECIB KUTTEMISUIBHOCTI OTHOKIIITHHHUAX
Ta OaraTOKMTHUHHUX Bojpopocted. IIpencraBHUKM BogopocTeil: 3elieHi BOJOPOCTI
(xyamiioMOHaa, XJjopena, YJIOTpPUKC, cIiporipa, yibBa), JliaTOMOBI BOJOpPOCTI
(miuymspis, HaBikyna), bypi Bomopocti (namiHapis, Qykyc, capracym), YepBoHi
BojiopocTi (mopdipa, dpitodopa, KopariHa).

3.5. Pociiunu. BereraTuBHi opranm ta :kutTeBi pyHkuii pocaun. Kinituau pociaus.
OCHOBHI Tpyn¥ TKAaHMH POCIMH: MOCTIHHI - MOKPUBHI (ILIKIPOYKA, KOPOK), MPOBIJIHI
(cynuHHM, CUTOBUJIHI TpYOKH), OCHOBHI ((poTOCHHTE3yIOUa, 3amacaroya, B TOMY YMCII
€HJO0CIIepM, MEXaHIYHa); TBIpHI - BEpXiBKOBa 1 OlyHa. 3arajpHa XapaKTEpUCTHKA
pociuH. 3HaueHHA pociauH. Kopinb. Buan kopeHiB (ronoBHMI, HOJATKOBi, O14HI).
Kopenesa cucrema Ta il TUNM (CTpUKHEBA, MUYKYBaTa). 30HU KOPEHs Ta iX (yHKLII.
BuyTpimHs OyaoBa KOpeHS B 30HI KOpPEHEBHX BOJIOCKIB. BHI03MIHM KOpeHs
(xopenermionu, OynbOOKOpEHi, AMXalbH1, OTIOPHI, YIIKi, MOBITPSIHI, KOPEH1 - TPUCOCKH).
[lariH, oro OCHOBHI YacTHHH (BY30J, MIXBY3Js, TUCTKOBA Maszyxa). TUIU MaroHis:
MPSIMOCTOSY1, BUCXiJHI, BUTKI, YillKi, TTOB3Yy4Yl, ClaHKi. bpyHbKka - 3a4aTKOBHl TariH.
bynoBa OpyHbkH (I1yCKH, KOHYC HAapOCTaHHsI, 3a4aTKOBI JIUCTKH). P13HOBUIM OpYHBOK
3a poO3TalllyBaHHSIM Ha TaroHi (BepxiBkoBa Ta OiyHa, a0o0 MasyiiHa), 3a Oy/I0BOIO
(BereTaTWBHI Ta TeHEpaTHWBHI, a00 KBITKOB1). byaoBa marona: cre0yso0 Ta JHCTKH.
[anmy>xenHst marona, popMyBaHHS KpoHHU. Bujo3minu maroHa: mij3eMHi (KOPEHEBHIIIE,
miji3eMHa crebsoBa Oynbba, MOyauHa, OynpO00uMOyIMHA) Ta HAaA3eMH1 (Byca, BYCHKH,
HaJ3eMHa crebnoBa OynbOa, komtouku). Crebno. BHyTpiHs OynoBa aepeB'sSHUCTOTO
cTebna (cepleBUHa, JIepeBUMHA, KamOlid, Jy0, KOpPOK, CEpLEBHMHHI IPOMEHI, pIYHI
KibIl). JIMCTOK: 30BHIIIHS Oy10Ba (OCHOBA JIMCTKA, YEPEIIOK, JIMCTKOBA IJIACTUHKA,
MPWIKCTKM), BHYTPIlIHS Oy 10Ba (OCHOBHA TKaHWHA - CTOBMYACTA 1 ry0yacTa, MpoJIuXH,
KWIKK (nepeBuHa, Jay0), KyTUKyJda, MIKipouka), ¢yHkuii. JKUIKyBaHHS JIMCTKIB:
napa’nenbHe, Jyrose, najp4acrte, mipyacte, BuiibyacTe. JIMCTKOPO3MILIEHHS: TOYEproBe,
CYNpOTUBHE, KiTb4yacTe. Bumo3minu nucTka (BYCHUKH, KOJIOYKH, JIYCOUKH, JUCTKH-
MacTKu KoMmaxoimuux pocnuH). Jlucroman. JXKutteBi (yHKIIT pOCHWH: >KUBICHHS
(miHepanibHe, (OTOCHMHTE3), NWUXaHHSA, TpaHcmipais. [lepeMilmeHHS pPEYOBUH IO
pocnuHi. PicT 1 po3BUTOK pociuH. Pyxu pociauH (pocToBi, Tirpockomivni). Perymsiis
KUTTEBUX (PYHKIINA Y POCIIHH.

3.6. 'eHepaTuBHiI OpPraHu MOKPUTOHACIHHMX POCJIUH. By/noBa KBITKHM: KBITKOHIKKA;
KBITKOJIOXKE; TUUMHKA (MUK, THI3/A 3 MIIKOM, OyJ0Ba MUJIKOBUX 3€PEH, THYMHKOBA
HUTKA); YalIOJUCTKH (Yalieyka); TeMIOCTKH (BIHOYOK); OIBITHHA, MaTOYKa
(mpuitMOYKa, CTOBMYMK, 3aB'sA3b (BEPXHsI 1 HUXKHSI) 3 3apPOJIKOBUMHU MIIIIKaMH B HACIHHUX
3avarkax). OyHkIli KBITKM. P13HOMaHITHICTh KBITOK (OAHOCTATEBl Ta JIBOCTATERBI, TOJI,
3 MPOCTOI0 Ta MOJBIMHOIO OIBITHHOI). Dopmyna kBiTKUM. CyuBiTTsa. TuUNHM CYUBITH
(TIpOCTI - KUTHUIIS, TTIOYATOK, TOJIOBKA, KOIIUK, MUTOK, 30HTUK, MPOCTHIA KOJIOC; CKIIAIH] -
CKJIQAHUN KOJIOC, BOJIOTh, CKJIAIHUM IIUTOK, CKJIQJHUN 30HTHK). 3alUJICHHS Ta HOTO
pi3HOBUAM (camo3ammJieHHS Ta mepexpecHe 3ammieHHs). OCHOBHI crmocoOu



MEePEXpPEeCcHOTO 3amuiieHHs (32 JOMOMOTOI BITPY, KOMax). Apamnraiii pOCIUH 0
cnocoOy 3anuneHHs. [loaBiiiHe 3amigHEHHS Y KBITKOBUX PpOCIHH. YTBOpPEHHS
HaciHMHM Ta Twiofy. DyHKHIi HACIHMHM Ta IUJONy. bynoBa HAaclHMHU: IIKIpKa 3
OTBOPOM, 33apOJIOK (3apPOJIKOBHI KOPIHEIlh, MiJCIM'SI0JIbHE KOMTIHO, CIM'SI0Ms, PyOUHK).
bynosa miomy (TpeoximapoBa CTIHKa 1 HaciHMHA). TuMM TUIOMIB: cyxi (CIM'SHKa,
3€pHiBKa, ropix, 010, KOpoOOUKa, CTPYUOK, CTPYUEUOK), COKOBUTI (IIPOCTI - KICTSHKA,
rapOy3uHa, s5rojaa, IOMEpaHelb, S0Iyko; 30ipHI - 30ipHa KICTSHKA, CYHHYMHA;
cymniaas. [lepion cokoro Ta yMOBU MPOPOCTaHHS HACIHUHMU.

3.7. PisHomamniTHicTh pociiuH. Po3MHOXkeHHs pociauH. [IOHATTS PO KUTTEBUM LUK
pOCIH (YepryBaHHS HECTATEBOTO Ta CTATEBOTO MOKOJIHB). 3arajbHa XapaKTepHUCTHKA,
OCOOJIMBOCTI ~ MOIIMPEHHS, 3HAYCHHS MOXIB, IUIayHIB, XBOIIIB, IaMOPOTEH,
rOJIOHACIHHUX, TIOKPUTOHACIHHUX. Pi3HOMaHITHICTE pociauH: Moxu (MOJITpuX,
Mapmiadiisi, cdaraym); Ilmaynu (cenmariHema, OapaHenp 3BUYAWHUM, TUIAyH
OynaBoBuHUI); XBoll 1 (XBOII MOJHOBUH, XBOII JicoBuii); IlamopoTs 1 (IIUTHUK
YOJIOBIYMH, OpJISK, JHCTOBHUK, CTPAyCHUK, calbBiHis); ['ojoHaciHHI (T1HKIO
JIBOJIOTIATEBE, TUC STIIHUM, Tys, KUMApPUC, COCHA, SJIMHA, MOJpPHUHA, SJIOBElb, KEIp,
BEIIbBIYIA JMBOBWXHA, edenpa, caroBHuk); Ilokputonacinni: KamyctsHi a6o
XpectouBiTi ( TpULMKH, penbka JAHMKa, KalycTa, ripuuis, panc); Po3oBi( cyHuus,
IIUIIIMHA, TOpoOWHa, sAO0MyHs, BHUIIHS, cMopoauHa); boOoBi( ropox, KBacos,
KOHIOIIMHA, poOiHisa (Outa akailisi), JronepHa); [lacaroHoBI( MeTyHis, MaciiH, TIOTIOH,
KapTOIUIs, TOMAT, nepeils); AcTpoBi a00 CkiiaHOLBITI ( COHSIIIHUK, KyJib0a0a, Oy/IsK,
pomariika, BoJsiomka); [luOynesi ( 1uOyns, yacHuk, yepemina); JlumiiiHi ( TroJibHoaH,
MpoJTicKa, Jifis); 37makoBl ( KyKypyl3a, pUC, MIICHUIS, KUTO, OBEC, OYEPET, Mupii).
dopmu 1 crtocoOM PO3MHOKEHHSI POCIIHH.

3.8. I'pubu. 3aranpHa xapaktepuctuka TpubiB. OcoOnmBocTi OylOBHM Ta MPOIIECIB
KUTTENSUIBHOCTI HA TPUKIAJl MIAMUHKOBUX, IBIJIEBUX TpUOIB Ta IpixmkiB. ['pubu
canporpodu, mapazutu, cuMO010Tpodu. 3HaueHHs rPUOIB y MPUPO/L Ta KUTTI JIFOJIUHU.
PizHomaHiTHICT, TpHOIB: MIAMMMHKOBI TIpuOU (MacioK, Oumui rpud, MiIOCUYHUK,
OTEHBbKHU, TEUEPHIll, MyXOMOp, OJija MoraHka), HBUIEBI rpuOu (MyKOp, TEHIIINI,
acmeprii), TpuOu-napa3suTH PoCiIuH (TPYTOBUKH, OOPOIIHUCTO-POCSHI, CAXKKH, PIXKKH).
Buxopucranns rpubiB y xapuoBiii IPOMHUCIIOBOCTI Ta apMaKoJIorii.

3.9. JImmaiHuku. JlumaitHuky - acowiarllii crpaBxkHix rpuOiB 3 (OTOCUHTE3YIOUHUMHU
opra”iaMamu  (BOJOPOCTSIMU Ta IlaHoOakTepisiMu). bymoBa Ta  0COOIMBOCTI
KUTTENSUIBHOCTI  (KUBJICHHS, PO3MHOXKEHHS) JuInaiHukiB. HakunHi (JexaHopa),
JuCTyBatTi (mapmenis), KyIMCTI (KJIagoHis) JUIIAWHUKU. 3HAYCHHS JMIIAWHUKIB Yy
MPUPOJI Ta KUTTI JHOJUHU.

3.10. OanoxkjiTuHHiI rereporpodHi eykapioTuuHi opra”iamm. BinbHOXUBYYl 1
Napa3uTUyHl BUAM OJHOKIITUHHHUX TIeTepOTPOPHUX €YKapIOTUYHHUX OPraHi3MIB.
Menikanii npicHUX BoAOWM: ameba mporteid, 1HPy3opiga-Tydenbka. OcoOnMBOCTI
OyloBM Ta TIPOILECIB  JKUTTENISUIBHOCTI  (KMBJIEHHS, JIMXaHHS, BUJIJICHHS,
OCMOpETYJISLIA, PpyX, MOJPA3IMBICTh, PO3MHOXKEHHS, IHIUCTYBaHH:A). [lapasutu
JOOUHM  (Iu3eHTepiiHa ameba, MalpiHUN  TUIa3MOJIi)  iX  O0COOJIMBOCTI.
3axBOPIOBaHHs, IO BHUKJIMKAKOTHCS NAapasUTUYHUMHM OJHOKJIITUHHUMHU (aMeOHa
AU3EHTEPIs, MaJsIpis), Ta iX MpoQiIaKTUKa.



3.11. I'yoku. ['yOku - mepBuUHHI OaraTOKIITHMHHI TBapWHHU, IO MepeOyBalOTh Ha
JOTKAaHWHHOMY piBHI oprasizamii. Oco0auBOCTI Oy/I0BM Ta MPOIIECIB KUTTEMISUTBHOCTI
Ha npukiazal 6oasru. Pomas ry0oK y mpupol Ta KUTTI JTIOJUHH.

3.12. ConpaB:kHi 0araTok/JiTHHHI TBapuHH. 3arajbHi 03HaKM OyJI0BH i mpoieciB
JKUTTERisIbHOCTI. TkanuHu TBapuH. Tumu cumetpii Tina (ABOOIYHA, pajianbHA).
Tunu mopoxHuHU Tina (MEpBMHHA, BTOpUHHA, 3Mmimana). [loxpusu Tima. Cucremu
OpraHiB: OMNOPHO-PyXOBa (30BHIIIHIA Ta BHYTpIIIHIA CKENET, T1JPOCKENET,
MYCKyJIaTtypa), TpaBHa CUCTeMa (3aMKHEHUN Ta HACKPI3HUM KUIIECYHUK, TPABHI 3aJ103H),
KpPOBOHOCHa cHCTeMa (3aMKHEHa, HE3aMKHEHa), HepBoBa cucrema (mudysHa,
raHriioHapHa, TpyOYacTa), pi3HOMaHITHICTh OpraHiB AUXaHHS (350pa, Tpaxei, JereHeBl
MIIIKK, JIETeH1) 1 BUJUIEHHA (HUPKH, MAaJbIIri€Bl CyJIuHH, MeTaHepuii,
nporoHedpuaii). Opranu uyrtd. [logpasznusicts Ta pyx. @opmMu po3MHOKEHHS TBApHUH.
CrateBi KIITHHH, 3aIUTIIHEHHS. PO3BUTOK TBapHH.

3.13. IloBeninka TBapuH. Bpomkena 1 HaOyTa noseinka. @opMu MOBEAIHKA TBAPUH:
JOCIIHUIIbKA, XapyoBa, 3aXHCHA, TITl€EHIYHA, PENpOAYKTHBHA (MOLIYK MapTHEPIB,
OaTbKIBChbKa IMOBEJIHKa Ta TypOOTa HpO MOTOMCTBO), TEpHUTOplalbHA, COLIAJIbHA.
Cnocobu opieHTyBaHHA TBapuH. XOMIHT. Mirpauii TBapuH. KomyHikamii TBapHH.
EnemenTapHa po3ymMoBa JisUIbHICTb.

3.14. Pi3HOMaHIiTHiCTb, TOIIUMPEeHHs, 3HavYeHHsa TBapuH. JKanki, abo
KunikoBonopoxHUHHI, X PI3HOMaHITHICTh: MeAy3a aBpeis, Meay3a KOpEeHepoT, Tiapa,
aKTUHISA, MajapenopoBl Kopanu. Ilmocki depBu. Pi3HOMaHITHICTH Tapa3UTUYHUX
miockux 4epBiB: CHUCYHM (MEYIHKOBUM Ta KOTAYMM cuCyHH), CTbOXKOBI Ye€pBU
(Ouvaunii Ta CBUHSYMI LIM'IKH, €X1HOKOK, CThOXKaK mupokuii). Hematonu, abo Kpyrimi
yepBU. Pi3HOMaHITHICTP NapasUTUYHUX HeMaTona (ackapuaa JIOJChbKa, TOCTPHK,
TpuxiHena). Kinpyacti uepBu abo Kinpyaku, iX pi3HOMaHITHICTh: bararonieTMHKOBI
yepBu (Hepeic), MaomeTuHKoBl 4YepBH (JOMIOBUN dYepB'sik, TpyOouHuk), [I'aBku
(MemuuyHa 1'saBka). Unenucronori. PakomosaiOHi. Pi3HOMaHITHICTE pakomomaiOHMX
(piukoBi paku, KpaOu, KpeBETKH, JadHii, IIUKIOMH, MOKPHIIL), POJb Y IPUPOIi Ta KUTTI
moaunu. [laBykonomiOHi, 1X pI3HOMAHITHICTh (MaBYKHU: MaBYK - XPECTOBUK, KapakypT,
TapaHTyJ; K (KopocTsHui cBepOyH, cobaumii kiminr). Komaxu, iX pi3HOMaHITHICTS:
Tapranu (tapran pyawmii), I[Ipsmokpuni (KOHHK 3€JIeHHMH, capaHa MaHJIpIBHA),
Tepaokpuii ado XKyku (TpaBHEBUH XpYIl, COHEUKO, KYK OJIEHb, KOJOPAACHKUM XKYK),
[lepetunuactokpuni (6Ko0jda MEIOHOCHA, Mypalku), Jlyckokpuni abo Merenuku
(6lma" KamyCTSHMUM, NTOBKOBUYHUN IIOBKOIPS, MaxaoH), JIBokpuii (Myxa KiMHAaTHa,
MassapiHuil komap). [lapa3uTuyHi Ta KpOBOCHCHI KOMaxu (0JIOXH, BOIII, MOCTUIbHI
KJIONM, KoMmapi, IeA3i, OBOJAM) SIK IMEPEHOCHUKM 30yIHMKIB 3aXBOPIOBaHb JIIOJMHH.
Momtocku abo M'skyHu. Pi3HOMaHITHICTE MOIIOCKIB: YepeBoHOr! (BHHOTIpAIHUN
CIMMaK, CTaBKOBHUK BEJIMKHM, cilu3yHHU), JBocTynkoBi (0€33yOKkH, MEpiiBHUII, MiJii),
['onmoBonori (KambMapu, KapakaTHIll, BOCBMUHOTH). XOpIOBi, 3arajabHi OCOOJUBOCTI
OynoBM Ta TPOIECIB KUTTEAISIIBHOCTI.  Pi3HOMaHITHICTH  XOpAOBHX. Pubwm.
PizHoManiTHICTS pub: Xpsamosi pubu (akynu 1 ckatu), Kictkosi pubu - OcerpornoaiOHi
(ocetep), OcenemmenonioHi (ocenenenp), Jlococemonioni (ropOyma), OxyHemomiOH1
(cymak, okxynp), KopomomomiOui (mwriTka, Jsimi, Kapack, kopom). Awm@ibii, abo
3emHOBO/HI. Pi3HOMaHITHICTh 3e€MHOBOAHHX: be3xBocTi (kaba CTaBKOBa, pomyxa
3BUYaiiHa), be3nori (kijmp4yacta udepm'sra), XBocTari (cajamaHapa IUISIMUCTAa, TPUTOH
3BuyaiiHuii). Pentwmii, a6o Ilmazynu. PizHOmaHITHICTH mia3yHiB: Jlyckari (siipka



npyzaKa, rajJroka 3BU4aiiHa, ByK 3BUuaiiHuii), Uepenaxu (60J0TsAHA yepemnmaxa, MOpChbKa
yepemaxa), Kpoxomwnu (HITChKHI Kpokoawi, amiratop). [ltaxu. Pi3HOmaHITHICTH
ntaxiB: beskineBi (ctpaycu, kiBi), Kinerpyai - IlinreinomomiOHi (iMmepaTopcbKuit
niHrBiH), JstnonoxaibHi, (Benukuii ctpokatuil asaren), Kyponoaioni (mepenen, psaOuuk,
(dazaH, OaHKIBCBhKI Kypu), ['ycemoniOHi (J1e01ab-IIUITYH, KayKa-KpH)KeHb, TycKa cipa),
Cokonononi6Hi  (sictpy0d  Benukuid, Oepkyrt), CoBomoaiOHi (coBa  Byxara),
JlenexomomiOH1 (yieneka Oummii, wars cipa), KypaBiemomiOHi (KypaBenb CipHil),
I'opobnienonibH1 (rpak, BOpoHa cipa, COpPOKa, JIACTiBKa MiChbKa, CHHHIISI BEJIMKA).
Ccagui. PizHOoMmaniTHICTE ccaBiiB: Ilepmio3Bipi - siexnaaHi ccaBill (KaukoA3booO,
exunHa); Cymuacti (KeHrypy, koana); Ilmanenrapui ccabui: Komaxoinni (3Bu4aitHuit
Kak, KpiT), Pykokpuni (BeuipHHUIS pyaa, Heromup), ['pusynu (6abak, Ouika, 606ep,
MUIIIA XaTHS, XOM'SK, TAIIOK, HyTpist), Xwki (BOBK, coOaka, JTUCHIlI, TUTD, JIEB, PHUCH,
KIT CBIMCBHKHI, OLIMI BeaMiJb, Oypuil BeaMiJlb, KyHUIlS JicoBa, c000Jib), KutonomiOxi
(cuHIN KUT, KalllaJIOT, KocaTka, Aeib(piH-011000uka), [TapHokonuTHI (HEXylHI: KabaH,
O0eremoT; KyitHi: 3yOp, KO3yJis, J0Ch, KO3H, BiBIll), HemapHokonuTHI (CBIMCHKUN KiHb,
kiHb [IpxkeBanbcbkoro, 3eOpa, KyjaH, Hocopir), [Ipumatu (JemMypu, MapTULIKH,
MaKaku, TTaBiaHW, OPAHTyTaH, ITUMITaH3€, TOPUTIA).

Po3ain 4. Oprani3m JiloauHu siK 0ioJioriyna cucrema.

4.1. bypoBa Tina gwauHH. TKaHUHU OpraHi3My JIOAWHU, iX OynoBa 1 (yHKIIII.
Opranu, cucteMu opradis. PeryiasTopHi cucTeMu opraHizMy JIHOJUHHU.

4.2. HepmoBa peryasumia. HepBoBa cucrema mogmHun HelpoH - CTpyKTypHO-
GyHKIIOHATBPHA OJWHMIIST HEPBOBOI cUCTEMHU. PeduiekTopHUN NPUHIUIT ISITBHOCTI
HepBOBOi cuctemu. PednekropHa ayra, ii ckianoBi Ta ¢yHKiioHyBaHHS. [[eHTpanbHa
Ta nepudepuyHa HEpBOBI cucTeMu. bynoBa Ta QyHKIlIi CIIMHHOTO 1 TOJIOBHOTO MO3KY.
BereratuBHa HepBOBa cucTeMa (CMMITATUYHUMN Ta MapacMMIIaTUYHUHN BiALIK). Brimus
BETreTaTUBHOI HEPBOBOI CUCTEMH Ha JisIbHICTh OpTraHi3My.

4.3. T'ymopanabHa peryJsuis. Engokpunna cucrema jroauHu. OyHkIii 1 Oymosa
EHJIOKPUHHOI cucTeMU. EHIOKpUHHI 3a03u (3a703W BHYTPIIIHBOI Ta 3MIIIAHOI
cekperii). 'opMoHH Ta HEHPOTOPMOHM, iX BIUIMB HA TPOIECH KUTTEIISIIBHOCTI.
OyHKIIT 3a703 BHYTPIIIHKOI Ta 3MIMIAHOI CEKpellli, HACHIIKH iX MOpPYIICHHS.
BiamiHHOCTI MK HEPBOBOIO 1 TyMOPaJbHOIO PETYIIi€l0 (Pi3ioiaoriyHux QYyHKIINA
OpraHi3My.

4.4. Buytpimine cepenoBuine opranizmy mawaumHu. Kpos. Jlimba Bryrpimmse
cepenoBulile opraHizmy mtonuHd. DyHkuii kpoBi. Cknan Kposi: 1uiazMma, (HopMeHH1
eJeMEHTH (EpUTPOLIMTH, JIEUKOUMUTH, TpomOouuTh). I'pynu kpoBi cucremu ABO.

[TonsitTst mpo pesyc-daktop. [lepenmBanus kpoBi. 3cimanus kpoBi. Ckiag 1 QyHKITI
mimowu.

4.5. KpoBoHocHa Ta JiMpaTHu4yHA CcHCTeMM JIOIMHHM. BynoBa KpOBOHOCHOI Ta
mimgatuunoi cucrteM. KpoBooOir, ioro perymnsamis. bynmosa cepus. BmactuBocTti
cepuieBoro M's3a. CeprieBuii 1k, oro ¢asu. Podota cepus, i peryssiis. KpoBoHOCHI
cynuHH, X OynoBa 1 pyHkiii. Benuke Ta majne koja KpoBooOiry. ApTepiabHUM THCK.
JlimpaTuyna cucrema, ii 6ynosa ta pynkitii. JIimgpoooir.



4.6. Imyniter. Imynna cucrema gwoaunu. Imyniter, ioro Buau. IMyHHa cuctema, ii
CKJIaJ] Ta OCOOJMBOCTI (DYHKIIIOHYBaHHSA. MeXaHi3MU B3a€EMOJIIi CUCTEMU aHTHUTCH-
aHTUTU10. Ausepriuni peakiii. [IOHATTS mTpo IMYHOKOPEKIII0 ¥ IMyHOTEpaiko.
[Ipodinaktrka iHYEKIIITHIX 3aXBOPIOBAHb JIIOUHH.

4.7. Nuxanus. [AuxanbHa cucrema jgwauHu. bynoBa 1 (yHKUIi opraHiB JUXaHHS.
[Ipoecu razooOMiHy y JereHsx Ta TkaHuHax. [uxameHi pyxu. [Ipomecu Bauxy Ta
Buauxy. Heiliporymopanbna perynsiis auxaHHsi. [IOHATTS Tpo JKUTTEBY €MHICTH
nerenb. CkiaJ BAMXYBAaHOTO, BUAMXYBAHOTO Ta ajJbBEOJIIPHOTO MOBITps. ['omocoBuii
amapart Ta Woro (yHKI[IOHyBaHHSI.

4.8. TpaBaennsi. TpaBHa cucreMa J0AUHU. bynoBa Ta QyHKIII OpraHiB TpaBJICHHS.
TpasHi 3a1m03u (CJIMHHI, MTeYIHKA, MANTyHKOBA). TpaBH1 coku. bynosa 1 pyHKIIii 3y0iB.
TpaBneHHsI y pOTOBIW MOPOKHWHI, NIIYHKY, KWIIEYHHWKY. [IpUCTIHKOBE TpaBiICHHSI.
BcemokTyBaHHs. Perynsuis npoeciB TpaBiaeHHS.

4.9. OOMiH peyoOBHH i MepeTBOPEHHsI eHeprii B opraHizmi Jroauuu. XapyyBaHHS 1
oOMiH pedoBuH. [loHsATTS Tpo 30anaHcoBaHe/pailioHalbHE/ XapuyyBaHHS. BITKOBHIA,
JIITHAM, BYTJICBOJHHUM, BOJHO-MiHepandbHUN OOMIH. IIOHATTS SKOCTI IUTHOI BOJIU.
Ponw ¢epmentiB, AT® y 3abe3nedenHi npoieciB Meradbosnizmy. Bitaminu, iX poib B
oOMiH1 peuoBuH. [lopyrieHHs: 0OMiHY pEYOBHH, MOB'SI3aHI 3 HECTAYEIO YU HAJIUIIKOM
HaJXOJ/KEHHS TEBHMX BiTaMmiHiB. HeraTtuBHuN BIUIMB Ha MeTa0O0J13M TOKCHYHHX
pPEYOBHH. 3HEIIKOKEHHS TOKCHIHUX CIIOJIYK B opraHi3mi Jiroauan. HeliporymopanbsHa
pEryisuisa MpoLeciB MEeTadboi3My.

4.10. Buaginenns. CeyoBuaijibHa cucTeMa JIOAMHU. byoBa i QyHKIIIT CEHOBUIITBHOT
cuctemu. bynoBa ta pynkuii Hupok. HegpoH sik cTpykTypHO-(DYHKIIIOHAIbHA OJJUHULS
Hupok. [lpouiecu yTBOpeHHS Ta BHUBEAECHHA ceul, iX peryisuis. Poib HUpOK y
3M1IIICHEHH] BOJIHO-COJILOBOTO OOMIHY.

4.11. MIkipa. Tepmoperyasimisa. bynosa ta ¢pyHkuii wkipu. Ponb mKipy y BUALIEHHI
MPOJYKTIB MeTabomi3My. TepMoperysiiis Ta posib WKIPH Y I[bOMY MPOIIECi.

4.1.2 OmnopHo-pyxoBa cucTeMa JIIOAUHU. 3HaueHHS, (yHKIUi, OyaoBa OMOPHO-
pyxoBoi cuctemMu. XIMIYHMNA cKiaj, OynoBa, picT KICTOK. TuNM 3'€AHaHHS KICTOK.
bynoa ckenera. OcoOnMMBOCTI CKeNeTa JIOAUHU, 3yMOBJICHI MPSAMOXOIIHHAM. M's130B1
TKaHUHU. bynoBa Ta (QyHKuUIi ckeneTHUX M'si3iB. OCHOBHI T'pyNU CKEJIETHUX M'SI3iB.
MexaHi3m ckopoueHHs M's131B. PobGoTa, ToHyC, cuia Ta BToma M'si3iB. Perymsis pyxoBoi
aKTUBHOCTI.

4.13. CeHcopHi cucTeMM JIIOAUHHU. 3arajibHa XapaKTepI/ICTI/IKa CEHCOPHHUX CHCTEM.
Ponp ceHcopHux cucrem y 3a0e3leyeHH 3B ;131<y Oprai3My 13 30BHILIHIM
cepenopuiieM. CEHCOpHI CHCTEMHU 30pYy, CIyXy, PIBHOBaru, HIOXY, CMaky, JOTHUKY,
TeMriepatypu, 0omo. Penenropu, ix tumm. Opranu 4uyTTs sSK nepudepuydHi YaCTUHU
CEHCOpHHX cUcTeM. byioBa Ta QyHKIIIT OpraHiB 30py, CIyXy Ta piBHOBArH.

4.14. Buma HepBOBa IisuIbHiCTh J0AMHU. HepBoBi mporecu, iX MNOKa3HUKH.
be3symoBHI 1 yMOBHI pediaekcu, IHCTUHKTH. YTBOPEHHS YMOBHHX peQIIeKCiB.
®opMyBaHHS TUMYaCOBHX HEPBOBHUX 3B'A3KIB, 1X 3HauU€HHsS AJi1 (POPMYBaHHS YMOBHHUX
peduekciB. 'anbmyBanHs yMOBHUX peduiekciB. Di3i0n0riuH1 0CHOBU MOBJeHHs. [lepia
1 apyra curHanbsHi cuctemu. HaBuanns. [lam'sTe. Buiia HepBoBa MisfIbHICTH JIIOIUHA T



il ocHoBHI Tunu. Tunu TemnepamenTy. CoH SIK (YHKIIOHAJIBHHUM CTaH OpPraHi3mMy, HOTro
3HAYECHHS.

4.15. Penmpoaykuisi Ta PpO3BHTOK JWAMHH. bygoBa cTareBoi CUCTEMHU JIFOJHMHH.
@yHKIII cTaTeBUX 3a7103 JIIOJWHU. BynoBa craTeBUX KIITUHU JIOAUHU. ["ameToreHes.
[lepBuHHI Ta BTOpPHMHHI cTaTeBl O3Haku. llepiogu oHTOreHe3y moauHU. PoO3BUTOK
3apoJiKa 1 I04a, pyHKuii naaneHTd. PO3BUTOK AUTUHY MiCII HAPOIKEHHS.

Po3aisn 5. OcHOBM €K0.J10Til i eBOJIOHIHHOr0 BUCHHS.

5.1. Exouoriuni ynanuku. [Honmynsuis. Ekonoriuni YuHHUKY Ta iXHS KiIacHQpiKarlis.
[ToHATTS TpPO ONTUMAIBHUN Jiana3oH [ii €KOJIOT1YHOTO YHHHHKA. 3aKOHOMIPHOCTI
BIUIMBY €KOJIOTIYHMX YMHHHUKIB Ha JKHMBI opraHizmu. [IprcTocyBaHHS )KMBUX OpraHi3MiB
70 Jii eKOJIOTIYHMX YMHHHKIB. EKojoriuHa BasieHTHICTh. EkojoriyHa Hima sk
pe3ynibTaT MPUCTOCYBAaHHS OpPraHi3MiB 10 ICHYBaHHS B ekocucteMi. [loHATTS mpo
nonyisiniro. CTpykTypa Ta XapakTepucTuku mnomyssid. [lapamerpu momymsiii.
[Monynsauiiiai xBuii. [IoHATTS npo MiHIMaNbHY KUTTE3NATHY MOMyJsiiro. Exomoriuni
CTpAaTerii MOMmyJIsIi.

5.2. Exocucremu. CkIajoBi, BIaCTUBOCTI Ta XapaKTEPUCTHKU €KOCUCTEMH. bioreHo3
ta Oloton. Tumm 3B'A3KiB MDK MNONYJALISIMU PI3HUX BHJIIB B EKOCHCTEMaXx.
IlepeTBopenHst eHeprii B exkocucteMax. IIoHATTS mpo MpoaylEeHTIB, KOHCYMEHTIB Ta
penyuentiB. Tpodiuna ctpykTypa OionieHo3y. Exonoriuni mipamigu. IIpoctopoBa
HEOJHOPIAHICTE  OlomeHo3y. CTpykTypHe  pi3HOMaHITTA  OioneHo3y. Yacosa
HEOJHOPIAHICTh €KOCUCTEM ((PEHOJIOTTUHI 3MIHHU, CYKLECIA).

5.3. biocdepa sk riodasbHa exocucrema. CTpykTypa Ta Mexi Oiocdepwu.
BbioreoxiMiuHi HMKIU (KOJOOOIT PEUOBHH) SIK HEOOXiJHA yMOBa ICHyBaHHs Oiocdepu.
Buennss B. 1. Bepnaacekoro mpo Oiochepy Ta Hoochepy Ta HOro 3HAUYCHHS IS
YHUKHEHHS TJI00anbHOi exosoriyHoi Kpu3u. OCHOBHI YSBIEHHSI MPO aHTPOIIOTEHHUMN
(anTponiyHuil) BIuMB Ha Olochepy. Buau 3a0pynHeHHs, 1X HACHIIKU AJI1 €KOCUCTEM Ta
moauuu. [ToHsATTS mpo sAKicTh AOBKULIA. CydyacHi rio0anbHI €KOJOrIYHI mpoOsieMu
CBITY, €KOJIOT14HI TpoOjemMu B YKpaiHi. AHTPONOTeHHHUH (aHTPOMIYHMWII) BIUIMB Ha
OloJioTiuHE PpI3HOMAHITTS (BUMHUpaAHHS BUIB, BHUIAM BCEJICHIN). 30epexeHHs
O1OpI3HOMAHITTS SK HEoOXigHa ymoBa cTabutbHOCTI Olocdepu. CydacHi HaAMpPSIMKH
OXOPOHU MPUPOJIN Ta 3aXMUCTY HABKOJIMIIIHBOTO CEpeIOBHUINA B YKpaiHi Ta cBiTi. ba3osi
MOJIO’KEHHS TPUPOIOKOpUcTyBaHHs. KOHLENIis CTalloro po3BUTKY.

5.4. Apanramis K 3arajbHa BJACTHBICTL 0ioJOriYHMX cHcTeM. 3arajibHi
3aKOHOMIpHOCTI  (popmyBanHs  anmanramiid. [loHATTS mTpo mpeaganTaimio Ta
nocraganTaiito. Biaactusocti aganrtauiid. @opMyBaHHs afanTaiiii Ha MOJEKYJISIPHOMY
Ta KJIITUHHOMY PIBHAX oprasizauii. [IpyHIMO €qHOCTI OpraHi3mMiB Ta CepeioBHILA
ixuporo wmemkanHs. Crparerii aganTamiii opradi3miB. [IOHATTS HpPO EKOJIOTIYHO
MJACTUYHI Ta EKOJIOT1YHO HEIUIaCTH4YH1 BUIU. [IOHSATTS Mpo ajdanTUBHY pajialliio.
XKutresi popmu TBapUH Ta POCIUH SIK aganTaiii 70 cepeAoBHila MemkaHHs. [ToHaTTs
PO CIPSDKEHY €BOJIONI0 (KOEBOJIIOII) Ta KoaaanTtallito. OCHOBHI CepeioBHIIA
ICHYBaHHS Ta ajanTaiii g0 HuX opradizmiB. Criocodu TepMOperyJsilii OpraHi3MiB.
Cumbio3 Ta #oro Qopmu. Opranizm sSK cepenoBuile MemKkanas. [lommpenHs
MapasuTU3My CEepea PI3HUX TPYI OpraHi3MiB. AnamnTarii mapa3uTiB JO MENIKAHHS B
oprasi3mi xassdina. BiamoBigp oprani3my xassiHa Ha OCENeHHsS Mapa3uTiB. ANanTUBHI



010J10T14HI pUTMHU O10JIOTIYHUX CHUCTEM PI3HOTO PiBHA opraHizamii. Tummu aganTUBHUX
010JI0T1YHUX PUTMIB OpraHi3MiB. POTONEPIOAN3M Ta HOTO aJaNTUBHE 3HAUCHHS.

5.5. OcHoBu eBosOIIHOT0 BYeHHs. [loHATTS mpo eBostomito. EBotomiitHa rirmoresa
XK.-b. Jlamapka. OcHOBHI moJiokeHHs1 eBoutoIliiHo1 Teopii Y. Japsina. Iloeqnanus
Teopii JlapBiHa Ta T€HETHUKU: CHHTETHYHA Teopis eBojtorii. [lomymsiis oprani3MiB K
onuuuIl eBomorii. IloHsaTTs mpo wmikpoeBomomito. MDakTopu 3MiHM TEHETHYHOI
CTPYKTYpHU MOMYJAIIi: MyTaIli, 13071, Mirpaii, apeiid reHiB, mpupoaHui 100ip.
3aKOHOMIPHOCTI po3MoALTy anemB B nomyisiisx. Crnocobu BumoyTBopeHHs. [ToHATTS
PO JMBEPTEHITII0, KOHBEPTCHINIO Ta Mapajei3M, aHAJIOTIYHI Ta TOMOJIOTIYHI OpTaHu,
PYIUMEHTH Ta araBi3Mu, O10JOTi4HUN mporpec Ta perpec. [lormsan Ha BUHUKHEHHS
KUTTS Ha 3emuli (KpealioHi3M, maHcnepmis, abioreres). CydacHi MOTIAIM HA MIEPBUHHI
etanu eBoutroItii *kuTTs: PHK-cBiT. KimtouoBi eTanu eBOTIOIIIT KUTTS Ha 3eMITi.

IIkana ouiHIOBAHHSA IHIMBIIYAJBHOI YCHOI criiBOecian
[1ix yac iHAMBIAYaJIBHOT YCHOI CIIBOECIIM BCTYITHUKAMU HE J103BOJIAE€THCA
BUKOPHUCTOBYBATU JOMOMIXHI JXKEpena (I0BIIHUKU, CIOBHUKY U 1HITY JIITEpATypy Ta
TEXHIYHI 3aCO0M).

200-0aabHa Bumoru 10 piBHSI 3HaHD
IKaJia

100 BerynHuk posmi3Hae 1 Ha3uBae okpeMi 610710T14HI 00’ €KTH

105 BerynHuk po3mizHae 1 Ha3uBae okpeMi 010J0T14H1 00’ €KTH; HABOJIUTH
eJIEMEHTapHI NMPHUKIaIM O10JIOTTYHUX OO0'€KTIB

110 BcTynmHUK BIATBOPIOE OKpeMi (pakTH; XapaKTepu3ye OKpeMi 03HAKMO10I0TTYHIX
00'€KTIB; TOMYCKA€ CYTTEBI 010J10T1YHI TOMMJIKH

115 BcTynHuK BiATBOPIO€E OKpeMi (paKkTH; XapaKTepu3ye OKpeMi 03HaKU 010JI0TTYHUX

00'€KTiB; BIIMOBI/Ia€ HA 3aMUTaHHS, 1110 TOTPEOYIOTHOAHOCIBHOI BIAMOBI/II
(HampukIag Tak abo Hi)

120 BeTynHUK BIITBOPIOE HE3HAUHY YaCTHHY HABYAIBHOTO MaTepiay; JaeBU3HAYECHHS
OKPEMHX 010JI0TYHHX MTOHSATh, JOMYCKaIOUX HECYTTEBI 010JI0TTYHI HOMUIIKH

125 BCTynHUK BIITBOPIOE HE3HAUHY YaCTHHY HABYAIBHOTO MaTepiany; JaeBU3HAYECHHS
OKpPEMHX 010JI0NYHHX TOHATh, HETIOBHY XapaKTEPUCTHKY 3arajlbHUX O3HAK O10JI0NYHUX
00’€KTIB

130 BceTynmHUK BIAMOBIAI0YN HA 3aMUTAHHS BIATBOPIOE OCHOBHHM 3MICT HABYAJIBHOTO

MaTtepiany; XapakTepu3ye 3arajibHi O3HAKH O10JIOTTYHUX 00’ €KTIB, Ja€ BU3HAUCHHS
OKpEeMHUX 010JIOTTYHUX TTOHSTh

135 BceTymHUK BiNOBIIat0uM Ha 3alTUTaHHS BIITBOPIOE OCHOBHMIA 3MICT HABYAJIHLHOTO
MaTepially; XapaKTepu3ye 3arajibHi 03HaKH 010JI0TTUHUX00 €KTIB, Ja€ BU3HAYECHHS
OKpEeMHUX O10JI0TTYHUX MOHSATH, OMUCYE 010JI0TIYHI 00’ €KTH 3a IJIAHOM, JAOIMYCKaI4H
HECYTT€eBI 010J10T1UHI TOMUIIKH; HE HABOJUTH MPUKIIAAHN, SIKI O LTFOCTpYBaIH
TEOPETHYHI IMOJI0KEHHS

140 BeTynmHuk caMoCTIHO, alie HeTIOBHO BIATBOPIOE HaBYAJIbHUI MaTepial,
BiJMOBiZa€ HA OKPEMi 3allUTaHHS, YACTKOBO MOSICHIOE BiIOBIIbIIPUKIIAIAMU; Y LILJIOMY
MPaBWJIBHO BXKMBAE 010JI0TIYHI TEPMIHU;

145 BceTynmHEK caMOCTIHHO, ajie HEMOBHO BIATBOPIOE HABYAJILHUN MaTepial,BiIMOBIIa€ Ha
OKpeMi 3alMTaHHs; YaCTKOBO MOSICHIOE BiJIOBIb MPUKIAJaMH; Y LIIJIOMY ITPABUILHO
B)KHUBA€ 010JI0T1UHI TEPMIHH; XapaKTepu3ye Oy0BY Ta PYHKIIIT OKpEeMHX 010JIOTTUHUX
00’ €KTIB 3aTUIAHOM 3 HE3HAYHUMH HETOUYHOCTSIMH




150

BcTymHIK caMOCTIHHO BIITBOPIOE OCHOBHY YaCTUHY HaBYAIBHOTO MaTepiaiy,
BUKOPUCTOBYIOUH HEOOX1HY TEPMIHOJIOT1I0; PO3KPUBAECYTH O10JI0TIYHUX MTOHSTh,
NOITYCKAIOYH Y BIAMOBIIIX HETOYHOCTI

155

BcTymHUK caMOCTIHO BiITBOPIOE€ OCHOBHY YaCTHHY HaBYAIBHOTO MaTepialy,
BUKOPHCTOBYIOUM HEOOX1IHY TEPMIHOJIOTi0; PO3KPHBAE CYTh O10JIOTIYHUX ITOHATH,
TOMYCKAlOYH Y BiAMOBIIX HETOYHOCTI; 3aBU3HAYEHUMH O3HAKaMH TIOPiBHIOE
010J10T1YHI 00°€KTH Ta SBUILA; BAKOHYE MPOCTI O10JI0TIYHI TOCIIKEHHS Ta OTHICYE
(X Pe3yabTaTH;POPMYIIOE BHCHOBKH

160

BeTynmHUK caMOCTIHO BiATBOPIOE HABYATIBHUI MaTepia; BiIOBIa€ HAIOCTABIICHI
3alMTaHHs, JOMYCKAIOYH Y BIAMOBIISIX HETOYHOCTI; MOPIBHIOE 010JI0T1YHI 00’ €KTH,
SIBUIIIA 1 TPOLIECH )KUBOT IPUPOJIN,BCTAHOBIIOE BIIMIHHOCTI MK HUMHU

165

BcTynmHUK caMOCTIHO BiATBOPIOE HABYATIBHUI MaTepia; BilOBIa€ HAIOCTABIICHI
3amMTaHHs, JOMYCKAOYH Y BIMOBIIAX HETOUYHOCTI; MOPIBHIOE 61010T1UHI 00’ €KTH,
SIBUIIIA 1 IPOLIECH KHUBOI IPUPOIH, BCTAHOBIIIOE BIMIHHOCTI MiX HUMH; TIOSICHIOE
MPUYUHHO-HACIIIKOBI3B ’13KH; 3aCTOCOBYE OTPHMaHi 3HAHHSI Y CTaHIapTHUX
CUTYAIlisX

170

BcTymHUK BUTBHO BiITBOPIOE HABYAJIBHHUM MaTepia Ta BiIOBiga€ HAIOCTABIICHI
3alMTaHHS; aHaTi3ye iHPOpPMAIlito, 3 IOTIOMOTOI0 BCTAHOBIIOE TIPUYUHHO-
HACJI1JIKOBI 3B’ SI3KH

175

BceTymHUK BUTBHO BiITBOPIOE HABYAIIBHHUM MaTepia Ta BiJIOBiJa€ HAIOCTABIICHI
3alMTaHHS; aHATI3ye iHPOpPMAITito, 3 TOTIOMOTOI0 BCTAHOBIIOE TIPUIUHOHACITIIKOBI
3B’sI3KH; BUKOPHCTOBYE MPUKIIAJIN,IIO LUTIOCTPYIOTh TEOPETUYHI TIOJIOXKCHHS;
[pe/ICTaBIIsIE€ Pi3HI TOUKU30PY Ha IPOoOIeMy

180

BCTyNMHUK JIOTIYHO Ta YCBIIOMJIEHO BiATBOPIOE HABYAJIBLHUN Martepiai; pO3KpHUBae
CyTh OIOJIOTIYHMX SIBHI, MPOIECIB, MOSCHIOE BIANMOBIAI TPHUKIATaMHU; A€
MOPIBHSUIbHY XapaKTEePUCTUKY OIlOJOTIYHUM 00’€KTaM 1 SBUINAM 3 BU3HAUEHHSIM
MOAIOHOCTI ¥ BIAMIHHOCTI; aHANI3y€e, CHUCTEMATH3YE, y3arajJbHIOE, BCTAHOBIIIOE
MPUYMHHO-HACIIIKOBI 3B’ SI3KH;

185

BeTynmHUK JOTIYHO Ta YCBIJOMIJICHO BIATBOPIOE HAaBYAJIBHHUM Marepial; PO3KpHUBAe
CyThb OIOJIOTIYHMX SIBUII, TMPOIIECIB, TOSACHIOE BIAMOBIAI TNPHUKIAAMU; A€
MOPIBHAJIbHY XapaKTEPUCTUKY OI0JOTIYHMM O0’€KTaM 1 sSBHIAM 3 BH3HAUYCHHSIM
MOAIOHOCTI ¥ BIJIMIHHOCTI; aHai3ye, CUCTEMATU3YE, Yy3araJlbHIOE, BCTAHOBIIOE
MPUYMHHO-HACTIIKOBI 3B’SI3KH; BUKOPHCTOBYE 3HAHHA y HECTAHIAPTHUX CHUTYAIIisX;
BUSIBJISIE CTABJICHHS 1 TOTOBHICTh PearyBaTH BIAMOBIIHO J0 3aCBOEHUX IIIHHICHUX
Opi€eHTAIlIH

190

BceTynmHuk BUSIBIIAE€ MillHI W TIHOOK] 3HAHHS;, CAMOCTIMHO aHATI3YeE 1 pO3KPUBAE
3aKOHOMIPHOCTI YKMBOT IPUPO/IH, TOSICHIOE MPUKIIAJaMH, IIIOTPYHTYIOTHCS Ha BIACHUX
CIIOCTEPEKEHHSX; A€ MOPIBHIIbHY XapaKTePUCTUKY O10JIOTYHUM SBUIIIAM 3
MOSICHEHHSIM MIPUYHUHITONI0HOCTEH I BIAMIHHOCTEH

195

Berynmauk BusiBisie MilHI W TIMOOKI 3HAHHS; CAMOCTIMHO aHAII3ye 1 PO3KpUBAE
3aKOHOMIPHOCT1 KHMBOi TMPHUPOJAU, TMOSICHIOE TPUKIAJAMH, IO IPYHTYIOThCS Ha
BJIACHUX CIIOCTEPEXKEHHAX; Ja€ TMOPIBHIIBHY XapaKTEPUCTUKY O10J0TTYHUM
SIBUIIAM 3 TIOSCHEHHSM TMPUYMH TMOAIOHOCTeH i BiIMIHHOCTEH; BCTAHOBIIOE 1
OOTPYHTOBY€E TPUYMHHO- HACTIAKOBI 3B’SI3KW; BHSBISE TEPEKOHAHHS 1 aKTHBHO
MpOSIBIISIE IIIHHICHI Opi€HTallii, 3A1iCHIOI0YH BUOIp 3aBJIaHb 1 pillleHb

200

BceTynmHUK BUsIBIIsIE CUCTEMHI 3HaHHA 3 010J10T1{, yCBITOMJIEHO BUKOPUCTOBYE X Yy
CTaHJApTHHUX Ta HECTAHIAPTHUX CUTYallisX; CAMOCTIHHO aHaJli3ye O10JI0T1UH1 SIBUILA
| IPOIIECH, BUSBIISIE OCOOMCTYMO3UIIIIO MO0 HUX; BUKOPUCTOBYE 3HAHHS 3 1HIIINX
MpEeaAMETIB [l BAKOHAHHS YCKJIQJIHEHHX 3aBJaHb; 3HAXOJUTh Ta BAKOPUCTOBYE
TOIaTKOBI JpKepena iHdopmarlii; yMie BHOKPEMHUTH MPOOJIeMY 1BUSHAUYNUTH MUISXH 11
[PO3B’SI3aHHSA, NPUIMATH pIlIEHHS, apryMEHTYBAaTH BJACHE CTABJICHHS 10 Pi3HHUX
MOTJISAIIB HA 00’ €KT BUBUCHHS, Oepe y4acTh y JUCKYCIsIX, BUPIMICHHI MPOOJIEMHUX
NUTaHb







