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ITPOI'PAMA
BCTYIIHMX BUNIPOOYBaHb 3 0ioJiorii
Ha OCHOBI 0230B0i 3arajibHOI cepeIHbOI OCBITH

Ha icniut 3 Gios0rii BCTYIHUK 10 MHUKOIaiBCHKOTO 6a30BOI0 MEIUYHOTO KOJICIKY
TIOBUHCH BHUSBUTH:
1. 3HaHHs PO BIACTUBOCTI )KUTTSI, IAPCTBA KUBOT IPUPOAH, BMIHHS 3aCTOCOBYBATH I
3HaHHS IIPU BUBYEHHI OCHOBHUX CHUCTEMAaTHYHUX KaTeropiit mapcrea Pocnunau ta
napctBa TBapHHM, PO3KPUBAIOYH OCHOBHI €Tali PO3BUTKY ICTOPUYHOTO CBITY.
2. 3HaHHA TPO OCOOIMBOCTI OYJOBH Ta MPOLECIB KUTTEIISIIBHOCTI MPEACTaBHUKIB
PI3HUX TPy OPTaHi3MiB.
3. 3HaHHA TPO POJb O10JOTIYHMX 1 COLIANBHUX (PAKTOPIB B €BOJIOLI] JIIOJAUHU Ta MICIIE
JIOJJMHU B CUCTEMI OPTraHIvYHOT'O CBITY.
4. BMiHHS pOOUTH BHCHOBKH MpPO POJb O10pI3HOMAHITTS OpraHi3MiB B 1CHYBaHHI
0iocdepu, perynroBaHHs YUCEILHOCTI BUIIB.
5. BminHs poOUTH BUCHOBKH PO NMOTPeOY B aHAIII31 TOCMOAAPCHKOIL TISITBHOCTI JIFOAMHU
3 OTJISAY Ha 30€pEeXEHHs CTaHy MPUPOIH.

O0car BUMor

Po3aia 1. biopisHomaHiTTH.

1.1. BiopizHomaniTTsa. OCHOBY €BOJIOMINHOI PioreHii Ta cucreMatuku. OCHOBHI IpyIiu
opraHi3miB: Oaktepii, apxei, eykapiotu. Hexmituaui gopmu xuttsa - Bipycu. Orisn
OCHOBHHX €YKaplOTHYHHUX TAKCOHIB.

1.2. TIpoxapioTuuni opramizmu. bynoBa kmiTuHM mpokapioTiB. [IpokapioTuuni
opranizMmu (apxei, 6akTepii), 0COOIMBOCTI IXHBOI OpraHi3ailii Ta QyHKIIOHYBaHHs. Tunu
KUBJICHHST ((OTO- 1 XEMOCHHTE3, reTepoTpodHe) 1 AuxaHHs (aHaepoOHE 1 aepoOHE)
MPOKApIOTUYHUX OpraHi3MiB. Po3MHOKeHHS (MO/11 Ta OpyHbKYBaHHS KJIIITUH) 1 0OMiH
CHaJKoBOIO 1H(OpMaIli€ro (KOH'IOTaIlis) Y MPOKapiOTUYHUX OpraHi3MiB. B3aemo3B'sa3ku
MPOKApIOTUYHUX OPTaHi3MIB 3 IHIIMMU OpraHi3MaMu (MyTyaji3Mm, KOMEHCAJI3M,
napasutusMm). Poiib mpokapioTiB y IpUpPOl Ta KUTTI JHOJUHU. XBOPOOOTBOPHI OakTepii
Ta 3aXBOPIOBAHHS JIIOJMHM, [0 HUMH BHKJIMKAIOTHCA. [IpodimakThka Ta JIIKyBaHHS
OaKkTepialibHUX 3aXBOPIOBAHb.

1.3. Boaopocrti. Oco6imBOoCTI Oy10BU Ta MPOIIECIB KUTTEAISITBHOCTI OJJHOKJIITUHHUX Ta
OaratokMTUHHUX Bojopoctei. [lpencraBHuku BojopocTeil: 3eyeHi  BOJOPOCTI
(xJamiioMOHaa, XJopena, YJIOTpPUKC, chiporipa, YyibBa), JliatToMoBi BOAOpOCTI
(minynsipis, HaBiky’na), bypi Bomopocti (jaminapig, ¢ykyc, capracym), YepBoni
BozopocTi (mopdipa, pinodopa, kopamina).



1.4. Pocaimuu. BereraTtuBHi opranm ta »kutreBi QpyHkuii pocaun. Kiaituau pociauH.
OCHOBHI TpyNnHu TKaHUH POCJIMH: MOCTIHHI - MOKPUBHI (ILIKIpOYKa, KOPOK), MPOBIIHI
(CynIuHHM, CUTOBUIHI TPpYyOKH), OCHOBHI ((hOTOCHHTE3yIOUa, 3aracaroya, B TOMY YHCII
eHJ0CIIepM, MEXaH1yHa); TBIPHI - BEpXiBKOBa 1 014Ha. 3arajibHa XapaKTeprUCTUKa POCIHUH.
3unauenns pocnuH. Kopinb. Bumu kopeniB (rojoBuwmii, noaatkosi, 6iuni). Kopenesa
cUcTeMa Ta il TUIHU (CTPIKHEBA, MUUKYBaTa). 30HU KOpeHs Ta iX ¢yHkiii. BHyTpimHs
OyZnoBa KOpEHs B 30HI KOPEHEBHX BOJIOCKIB. Bumo3Mmiam KopeHs (KOPEHETUIOAH,
OynbOOKOpEeH1, TUXaibHi, OMOPHI, YiNKi, MOBITPsIHI, KOpeHi - mpucocku). [larin, ioro
OCHOBHI YacCTHHHU (BY30J1, MIKBY3JIs, JJUCTKOBA IMa3yxa). THIM MaroHiB: MPSMOCTOAYI,
BUCX1JIH1, BUTKI, YiIK1, TOB3Y4i, CJIaHKI. BpyHbKa - 3auaTKOBH narid. byjgoBa OpyHbKH
(JrycKH, KOHYC HApOCTaHHS, 3a4aTKOB1 JIMCTKH). P13HOBUIM OPYHBOK 3a pO3TalllyBaHHIM
Ha MaroHi (BepXiBKoBa Ta OlyHa, a0o ma3yimiHa), 3a OyJA0BOIO (BEreTaTUBHI Ta
reHepaTuBHI, ab0 KBITKOBI1). bygoBa marona: ctedyio Ta nUCTKHU. ['amyXeHHs MaroHa,
dbopmyBaHHsS KpoHH. Bujgo3MiHM maroHa: miji3eMHi (KOpEHEBHIIE, MiJ3eMHa CTe0JI0Ba
Oynbn0a, uoynuHa, 0ynp00nuOyIMHA) Ta HaJ3eMHI (Byca, ByCUKH, HaJl3eMHa CcTe0JI0Ba
Oynp0a, komoukn). Ctebno. BayTpimHs OyaoBa aepeB'sHUCTOrO cTebiia (cepiieBUHA,
JepeBuHa, Kam0Oiii, JIy0, KOPOK, CEpLIEBUHHI MPOMEHI, Pi4HI KUIbIA). JIUCTOK: 30BHIIIHS
OynoBa (OCHOBa JIMCTKA, YEPEIIOK, JIMCTKOBA IUIACTMHKA, MPUIUCTKHU), BHYTPIIIHS
OynoBa (OCHOBHA TKaHWHA- CTOBIYACTA 1 TyO4YacTa, NPOJUXH, KUIKU (IepeBHUHA, 1y0),
KyTUKYJa, WKipoyka), GyHKil. JKuIKyBaHHS JUCTKIB: apajiejbHe, AyTroBe, NalbyacTe,
nipyacte, Buibyacte. JIMCTKOPO3MIIIEHHS: TMOYEpProBe, CYNPOTHUBHE, KUIbUACTE.
Buno3minu nucTka (ByCHKH, KOMIOYKH, TyCOYKH, TUCTKU-TIACTKH KOMAaXO0iJHUX POCIIHH).
Jluctoman. XXutteBi GyHKIIII pOCIUH: KUBJEHHS (MiHEpaibHEe, POTOCUHTE3), TUXAHHS,
TpaHcmiparis. I[lepemimeHHss pedoBuH 1o pociauHi. PicT 1 po3BUTOK pociuH. Pyxu
pociivH (POCTOBI, TITPOCKOMIYHI). Perymnsiis ;kutteBux GyHKIN y pOCTUH.

1.5. T'eHepaTUBHi OpraHy MOKPUTOHACIHHUX POCJMH. By/oBa KBITKH: KBITKOHIXKKA,
KBITKOJIOKE; THUMHKA (MK, THI3Ja 3 MHAJIKOM, Oy/I0Ba MUJIKOBHX 3€pEH, THUMHKOBA
HUTKA); YAIIOJIUCTKY (Yallieyka); MeJIFOCTKY (BIHOYOK); OI[BITHHA; MaTOUYKa (IPUIHMOUKa,
CTOBITYMK, 3aB'si3b (BEPXHS 1 HUKHS) 3 3aPOJKOBUMH MIIIKAMU B HACIHHUX 3a4aTKax).
@OyHKIIT KBITKK. PI3HOMaHITHICTh KBITOK (OJIHOCTATEBI Ta JIBOCTATEBI, TOJi, 3 MPOCTOIO
Ta MOJBIMHOIO OLBITHHOIO). PopMyna KBITKU. CynBITTA. TrU CyuBiThH (IPOCTI - KUTULIA,
MI0YaTOK, TOJIOBKA, KOIIHK, IIUTOK, 30HTHK, MPOCTUN KOJIOC; CKIAIHI - CKJIaIHUH KOJIOC,
BOJIOTh, CKJIQJHUW TIUTOK, CKJIQJHUA 30HTHK). 3alujieHHS Ta WOTO PI3HOBUIU
(camozanwiieHHs Ta TiepexpecHe 3amwieHHs). (OCHOBHI CIOCOOM TEPEXpECHOTO
3amWICHHS (3a JOMOMOTOIO BITPY, KOMax). Ananraiiii poCiIvH 10 COCcO0y 3amujIeHHS.
[ToaBiiiHe 3aruTiAHEHHS Y KBITKOBUX POCIIMH. Y TBOPEHHSI HaCIHMHM Ta miioAy. DyHkiii
HACIHMHU Ta IUIOAy. byJoBa HaclHMHM: WIKIPKA 3 OTBOPOM, 3apOJIOK (3apOJIKOBHIA
KOpIHEIlb, MiACIM'AI0NbHE KOJIHO, CiM'saois, pyOuuk). bynosa mmoay (TphoximapoBa



CTiHKa 1 HaciHWHA). Tunmm TUIOAIB: Cyxi (CIM'sSHKa, 3€pHIBKa, ropix, 6106, kopobouka,
CTPYUYOK, CTPYUEUYOK), COKOBHUTI (IMPOCTI - KICTsAHKA, rapOy3uHa, Aroja, rmoMepaHellb,
s10myKo; 30ipHI - 30IpHa KICTSHKA, CYHWUYHHA; CyIUIianasd. Ilepioa CIokorw Ta yMOBH
IPOPOCTaHHS HACIHUHH.

1.6. PisHomaHiTHicTh pociuH. Po3MHoKeHHsI pocjinH. [TOHATTS Mpo KUTTEBUHN ITUKIT
pOCIIMH (4epryBaHHSI HECTATEBOTO Ta CTATEBOI'O MOKOJIIHbB). 3arajbHa XapaKTepUCTUKA,
0COOIMBOCTI IOMUPEHHS, 3HAYCHHS MOX1B, TUTAYHIB, XBOIIIB, TAIIOPOTEH, TOJIOHACIHHUX,
NOKPUTOHACIHHUX. Pi3HOMaHITHICTD pociauH: Moxu (HOMTpUX, MapIiaHilisi, charaym);
[lnaynun (cemarinena, OapaHelb 3BUYAWHWN, TUTayH OynaBOBUAHUI); XBomIi (XBOII
MOJIbOBHM, XBOMI JiicoBuit); IlamoporenomiOHi (IIUTHUK YOJIOBIUNN, OPISK, JTUCTOBUK,
CTpayCHUK, caibBiHisA); ['omoHaciHHI (TIHKTO JBOJIONATEBE, TUC ATITHUMN, Ty, KUTIAPHC,
COCHa, SIJTMHA, MOJPUHA, SIJIOBEIlb, KEAp, BEJIbBIUIS JIMBOBIKHA, €depa, CaroBHUK);
[Toxpurtonacinui: Kamyctsini (XpecTouBiTi): TPUIMKHU, pelibKa JIMKa, KamycTa, TIpYulls,
paric; Po30Bi: CyHHIlM, HIWIIIAHA, TOPOOWHA, SIOJyHS, BHIIHS, cMOpojauHa; boOoBi:
ropox, KBacoJid, KOHIOIIMHA, poOiHisA(Oiina akaris), JrorepHa; [lacaboHOBI: METyHis,
naciiH, TIOTIOH, KapTOIUIs, TOMar, mnepenb; AMcTpoBi(CKIaaHOLBITI): COHSIIHUK,
KyJn0a0a, Oysik, pomaiika, BoJjiomika; [{uOymnesi: uuodymns, yacHuk, yepemina; JIimiitHi:
TIOJIBIIaH, TIPOJIICKa, Jis; 3J1aKoBl: KyKypy/l3a, pUC, MIICHUI, )KHUTO, OBEC, OUYEPET,
nupiit. Dopmu 1 ciocoOM pO3MHOKEHHS POCITUH.

1.7. I'pnon. 3arasbHa Xxapaktepuctuka rpuOiB. OcobiuBOcTI OyJOBHM Ta MNPOLECIB
KUTTEIISUIBHOCTI HAa TMPUKIAAl IIAMMHKOBHX, IBUICBUX TPUOIB Ta IPLKIKIB. ['pubu
canpotpodu, nmapazutu, cuMOoioTpodu. 3HaueHHs TpUOIB y MPUPOJII Ta KUTTI JIOJUHU.
PizHomaHiTHICTS TpHOIB: MIANMMHKOBI TIpuOU (MACIIOK, OIMil TpuO, MiTOCUYHHK,
ONEHbKU, MEUepulll, MyXoMop, OJijga MoraHka), LBUIEBI Ipubu (MyKOp, HEHILWI,
acmeprii), rpuou-nmapasuTH poOCiIUH (TPYTOBUKU, OOPOITHUCTO-POCSHI, CAXKKHU, PIKKH).
Bukopuctanns rpubiB y XapuoBiii IPOMHCIIOBOCTI Ta (papMaKoJIorii.

1.8. JInmaiinuku. JIMimailHUKY - acowialii CrpaBXHiX rpudiB 3 (POTOCHHTE3YIOUUMHU
opraHizMamu  (BOAOpPOCTSAMHM Ta IllaHoOakTepisimu). bymoBa Ta  0co0IMBOCTI
KUTTEASUIBHOCTI  (KUBIIEHHS, PO3MHOXXEHHS) JumuaiiHukiB. HaxumHi (JexkaHopa),
JUCTyBaTi (mapMmenist), KymucTi (KJIaoHis) JUIIAWHWUKA. 3HAYCHHS JUIIANHUKIB Y
MPUPOJI Ta KUTTI JTIOJUHU.

1.9. OnnoxkiiTuHHI rerepoTpoHi eykapioTu4Hi opra”izmu. BulbHOXHUBYYI 1
napa3uTU4YHl BUAM OJHOKIITHUHHUX TEeTEPOTPOPHUX EYyKapiOTUYHUX OpraHi3MiB.
MermkaHiii picHUX BOJIOMM: ameba npoTteit, iHdy3opig-Tydenska. OcobimuBocTi Oy10BU
Ta MPOIECIB KUTTEMISILHOCTI (KUBJICHHS, TUXAHHS, BUIUICHHS, OCMOPETYIISIIS, PYX,
MOAPAa3IUBICTh, PO3MHOXEHHsI, 1HUMCTYBaHHs). [lapazutu moauHU (IU3EHTEpiiiHA



ame0a, MansApiMHMNA MIa3MOAIN) X 0coONMMBOCTI. 3aXBOPIOBAaHHS, IO BUKIMKAIOTHCS
napa3suTHYHUMHU OJHOKIITHHHUMU (aMeOHa TU3eHTepis, Maiapisd) Ta iX mpodijlakTHKA.

1.10. I'yoxu. ['yOku - mepBUHHI OaraTOKJIITHHHI TBApWUHH, IO MepeOyBalOTh Ha
JTOTKaHMHHOMY piBHI oprasizariii. Oco0auBocTi OyJ0BH Ta MPOIECIB KUTTETISITBHOCTI
Ha MpHUKIIal 0oasaru. Posib ry0OK y mpUpo/Ii Ta KUTTI JHOIMHHU.

1.11. CnpaBxHi 6araTok/JIiTHHHI TBapuHH. 3arajibHi 03HaKuW OyI0BM i mpoueciB
KUTTEAIsIbHOCTI. TkaHnuau TBapuH. Tunu cumeTpii Tija (MBoOIYHA, paaiaabHa). Tumm
NOPOKHUHU Tia (TEpBUHHA, BTOpUHHA, 3MimaHa). [lokpuBu Tina. CucteMu OpraHis:
OTIOPHO-PYXO0Ba (30BHIIIHINA Ta BHYTPIIIHIN CKEJIET, T1APOCKENIET, MyCKyIaTypa), TpaBHa
cucreMa (3aMKHEHUH Ta HAaCKPI3HUM KUIIEYHHK, TPAaBHI 3aJ1034), KDOBOHOCHA CUCTEMA
(3aMKHEHa, HE3aMKHEHa), HepBoBa cucteMa (Audy3Ha, TaHTJIIOHapHa, TpyOuacra),
PI3HOMAHITHICTh OpPraHiB JUXaHH (310pa, Tpaxei, JIEreHEBI MIILIKH, JIET€H1) 1 BUIIJICHHS
(HUpKHM, MaJIbIri€Bl CyauHu, MeTaHebpuaii, npotoHeppuaii). OpraHu UyTTS.
[ToapasnusicTh Ta pyx. ®opmu po3mMHOKeHHsT TBapuH. CTaTeBl KIITUHU, 3aIlIiHEHHS.
Po3BuTok TBapuH.

1.12. IloBeninka TBapuH. Bpokena 1 HaOyTa noBeninka. opMu MOBEIIHKU TBapUH:
JOCIITHUIIbKA, XapuyoBa, 3axHCHA, TITl€HIYHA, PENpPOAYKTHBHA (IOIIYK IapTHEPIB,
OaTbKIBChbKa IMOBEJIHKA Ta TypOOTa MNpPO MOTOMCTBO), TEpUTOpialibHA, COIliabHA.
CnocoOu opieHTyBaHHSI TBapuH. XOMiHr. Mirpamii TBapud. KomyHikaiii TBapuH.
EnemeHnTapHa po3ymMoBa JisUIbHICTb.

1.13. Pi3HoMaHiTHicTb, mNOIIMPeHHs, 3Ha4YeHHss TBapuH. JKanki, abo
KunikoBomnopoxHUHHI, X PI3HOMAHITHICTh: Meay3a aypeis, Meay3a KOpeHepoT, Tiapa,
aKTUHISA, MaJipenopoBi kopanu. [nocki yepBu. Pi3HOMaHITHICTh TAPA3UTUYHUX ITIOCKHUX
yepBiB: CHCYHU (TIEUIHKOBUH Ta KOTA4Md cuUCyHH), CTbOXKKOBI yepBH (Omyauuii Ta
CBHHSYUHN IIIIT'SIKM, €XIHOKOK, CThOKak mmupokuii). Hemaromu, ab6o Kpyrm depswu.
Pi3HOMaHITHICTP TIApa3UTUYHUX HEMaToj (ackapuja JIOJAChKa, TOCTPHUK, TPUXIHETA).
Kinbuacti uepBu (Kimpyaku), ix pisHOMaHITHICTE: bararomernnkoBi uepBu (Hepeic),
MarnomeTuHkoBl 4epBu (AOMIOBUN YepB'sik, TpyOouHHK), [I'sBku (MemauuHa I1'aBKa).
Unenucronori. PakonosaiOni. Pi3HOMaHITHICTh pakomoaiOHMX (PpIYKOBI paku, Kpaow,
KpEBETKH, JadHii, LMKIONHU, MOKpHI), pOJb Yy NPUPOAL Ta KUTTI JIOJUHU.
[TaBykomnoaiOHi, iX pi3HOMaHITHICTb (MAaBYKH: MABYK - XPECTOBUK, KApaKypT, TapaHTYJI;
KJIIII: KOPOCTSIHUM cBepOyH, cobaumii kiinr). Komaxu, ix pi3HOMaHITHICTB: TapraHu
(rapran  pynwmii), [lpsamokpuni  (KOHMK  3€J€HHWM, capaHa  MaHjJpiBHA),
Trepnokpuwni(OKyku): TpaBHEBHI XPYIIl, COHEYKO, KYK - OJICHb, KOJOPAJICHKHI KYK,
[lepeTnHuacTokpui : 6Kkona MenoHOCHA, Mypaniku, Jlyckokpwii (MeTenuku): Oinaxn
KaIyCTSHUM, IIOBKOBUYHUN IIOBKONPSA, MaxaoH, JIBokpumii: Myxa KIMHATHA,
MaJisIpiiHuil komap. [lapa3uThyHi Ta KPOBOCHMCHI KOMaxW . OJIOXH, BOII, MOCTUIBHI



KJIOTIH, KOMapi, ref3i, OBOAU SIK MEPEHOCHUKH 30YyIHUKIB 3aXBOPIOBaHb JIIOJIMHHU.
Mouocku(M'ssikyHn). Pi3HOMaHITHICT MOJIIOCKIB: UepeBOHOrI ;| BUHOTPAIHHUH CIMMAK,
CTaBKOBUK BEJIUKUH, CIU3YHHU, [IBOCTYIKOBI : 6€33yOKH, IepIiBHULI, Miflil, ['0JJ0BOHOT1:
KaJIbMapHy, KapakaTHulll, BOCBMHUHOTH. XOpJOBi, 3arajbHi 0COOJMBOCTI OyJI0BHU Ta
MIPOIIECIB JKUTTEMISITLHOCTI. Pi3HOMaHITHICTh XOpaoBuX. Pubu. PizHomaHiITHICTE pHO:
XpsmoBi pubu  (akynmu 1 ckatu), KictkoBi pubu - OcerpomoaiOHi (ocetep),
Ocenennenonioni (ocenenens), Jlococemonioni (ropOyma), OxyHemomiOHI (Cynak,
okyHb), Kopomononibni (miiTka, jsmi, kapack, kopor). Amdi6ii, abo 3eMHOBOAHI.
PizHoMaHiTHICTh 3eMHOBOIHUX: be3xBocTi (3kaba cTaBKOBa, pornyxa 3BUYaiiHa), be3Hori
(kibyacTa 4yepn'sra), XBocTaTi (cajlaMaHapa TUISIMUACTA, TPUTOH 3BUYalHUM). PenTumii,
a6o Ilnasynu. PisHOMaHITHICTH M1a3yHiB: Jlyckarti (siipka npyjka, rajroka 3BU4aiiHa,
By 3BuUuaiiHuil), Yepenaxu (00JIOTSHA uyepemaxa, MOpchbka uepemnaxa), Kpokonunu
(HUIBCHKUHM KpoKoaWi, ajiratop). Iltaxu. PisHomaHITHICTE nTaxiB: be3kinesi (cTpaycu,
kiB1), Kinerpyai - [linrsinonoaioHi (iMrepaTopchbKuil MHrBiH), JAgaT0n0110H1, (BEIUKUI
cTtpokatuil gsaren), KypomoxmiOoni (mepenen, psoOuuk, ¢das3aH, OaHKIBCBKI KypH),
['ycenoniOni (J1€01Ab-IMUITYH, KauKa-KpPHKEeHb, rycka cipa), CokonomnoaioHi (scTpy0
Benukuii, 0epkyT), CoBonomiOHI (coBa Byxara), JlenekonomioHi (Jieneka OUIMMA, Yaris
cipa), KypasnenoaioHi (;kypasensb cipuii), 'opobiienonioHi (rpak, BOpoHa cipa, COpoKa,
JacTiBKa Micbka, cuHuls Benuka). Ccabii. PizHoMaHiTHICTH ccaBiB: Ilepmio3Bipi -
SUIEKIaHI ccaBIll (Kaukoa3p00, exuaHa); CymuacTti (keHrypy, koana); [lnanenrapHi
ccali: Komaxoigni (3Bu4aiiHuil i>kak, kpit), Pykokpuii (BedipHHIS pynaa, HETOIMHP),
['pu3ynu (6abak, Oinka, 000ep, MUIlIA XaTHS, XOM'SIK, MAIlOK, HYTpis), Xuxi (BOBK,
cobaka, JIUCHIIS, TUTD, JICB, PUCh, KIT CBICHhKUI, 01U BeIMiab, OypHil BEAMIb, KyHUIIS
JicoBa, coboisib), KuromoniOni (cwHINM KHT, KamajoT, KocaTka, Aenb(piH-017100049Ka),
[TapHokonuTHI (HEXyHHI: KabaH, OeremMoT; *KyiH1: 3yOp, KO3yJisd, JIOCh, KO3H, BiBII),
HemnapuokonuTHi (CBifichkHil KiHb, KiHb [IpkeBabcbkoro, 3e0pa, KyJaH, HOCOPIT),
[TpumaTu (JieMypu, MapTUIITIKA, MAaKaKH, TIaBlaHW, OPAHTyTAHT, ITUMIIaH3€, TOpUIa).

Po3zain 2. Opranism JiloAMHU 1K 0i0JIOTiYHA cHcTeMA.

2.1. bynosa tisia monuuu. TkaHuHU opraHi3My JIOUHY, X OynoBa 1 ¢pyHkiii. Opradu,
CUCTEMH OpraHiB. PeryisaTopHi cucTeMu OpraHi3my JIIOJAUHU.

2.2. HepBoBa peryasmisa. HepBoBa cucrema mrogunu. HelipoHn - CTpykTypHO-
dbyHKIlIOHATFHA OJWHHMIIST HEPBOBOI CcUCTeMHU. PediekTopHuil mpuHIUN isSIBHOCTI
HEpBOBOi cucteMu. PediexropHa nyra, i ckianoBi Ta pyHKuioHyBaHHs. LlenTpanbHa Ta
nepudepruuyHa HepBOBI cucTeMH. bygoBa Ta ¢QyHKIII COMHHOTO 1 TOJIOBHOTO MO3KY.
BereratuBHa HepBOBa cucTeMa (CUMIATUYHUIN Ta MapacCUMNATUYHUI BiAAIM). Brius
BEreTaTUBHOI HEPBOBOI CUCTEMH Ha JIISUIbHICTh OPTaHI3MYy.



2.3. 'ymopanbHa peryasinia. Ennoxkpunna cucrema mwogunn. Oynkuii 1 6ygosa
CHIOKPUHHOI CHUCTeMH. EHIOKpWHHI 3aJI03W (3aJI03M BHYTPINIHBOI Ta 3MIIIaHOI
cekpertii). ['opMOHM Ta HEUPOTOPMOHH, X BIUIMB Ha MPOILIECH KUTTEAISUTBHOCTI. DyHKITIT
3aJ103 BHYTPIIIHBOI Ta 3MIIIAHOT CEeKpeIlii, HACHIAKY 1X MopyIIieHHa. BiIMIHHOCTI MiX
HEPBOBOIO 1 TYMOPAJIbHOIO PETYIIALIEI0 (Pi310JI0TTYHUX (DYHKIINA OpraHi3My.

2.4. BuyrpimHe cepenoBuile opranizmy JwoauHu. Kpos. Jlimpa. Buytpimmne
cepenoBuie opra”izmy moguHu. OynHkiii kposi. Ckiaj Kposi: miasma, (HOpMeHHI
€JIEMEHTH (EpPUTPOLUTH, JEHKOIMUTH, TpombOoruTH). ['pynu kpoBi cuctemu ABO.
[TonsitTst ipo pesyc-dakrop. [lepenmBanus kposi. 3cimanHs kpoBi. Ckian 1 GyHKIIT
Timbwu.

2.5. KpoBoHocHa Ta jaimdaruyHa cucTeMd JHIMHU. BynoBa KpOBOHOCHOI Ta
mimparuunoi cucreMm. KpoBooOir, iHoro perymsmis. bynosa cepus. BiactuBocti
cepueBoro M's3a. CepuieBuii ukJ, ioro daszu. Podota cepiis, ii perymsiis. KpoBoHocH1
cynuHH, ix OynoBa 1 ¢pyHkuii. Bennke Ta mane kojia KpoBOOOITy. ApTepiaIbHUM THUCK.
Jlimparuuna cuctema, ii 6yaoBa Ta GyHkirii. JlimpooOir.

2.6. Imynirer. ImyHna cucrema jwaunu. ImyHitet, oro Buau. ImyHHa cucrema, ii
CKJIaJ] Ta 0COONMBOCTI (hYHKIIIOHYBaHHA. MexaHI3MH B3a€MOJIl CHUCTEMH AHTHUIEH -
aHTuTL10. Ausepriudi peakiii. I[IOHATTS PO IMYHOKOPEKIII0 W IMyHOTEpaIliko.
[IpodinakTuka iHGEKIIHHUX 3aXBOPIOBAHB JIFOJIUHU.

2.7. Iuxanns. [IuxanbHa cucrema JoauHu. bynoBa 1 (yHKII OpraHiB JUXaHHS.
[Ipouiecu razooOMiHy y JereHsx Ta TkaHuHax. JuxanpHi pyxu. [Ipouecu Bauxy Ta
Buauxy. HeliporymopanbHa peryisiis quxanas. [IoHATTS Ipo )KUTTEBY EMHICTD JICTCHb.
Ckrnajz BIMXYBaHOTO, BUMXYBAHOTO Ta allbBEOJSIPHOTO MOBITps. ['oocoBwii anapar ta
Horo (QyHKLIOHYBaHHS.

2.8. TpaBaenns. TpaBHa cucrema JwoauHu. bynosa ta QyHKIiT opraHiB TpaBiIcHHS.
TpaBHi 3a51034 (CIMHHI, NTeYiHKa, TIANLTYHKOBA). TpaBHi coku. bynoBa 1 ¢pyHkii 3y0iB.
TpaBieHHs y pOTOBIM MOPOXKHUHI, NUTYHKY, KUIIEYHHUKY. [IpHCTiHKOBE TpaBieHHS.
BcmokTyBanHs. Peryssiiis mpoieciB TpaBJICHHS.

2.9. O0MiH pe4yoBHH i MepeTBOPeHHsI eHeprili B OPraHi3Mi JIIOAUHU. XapuyyBaHHS 1
o6miH pedoBuH. [loHSATTS mMpo 30amaHcoBaHe (pallioHAIbHE) XapuyyBaHHSA. BITKOBUIA,
JTHUHN, BYTJEBOAHUM, BOJHO-MiHEpaIbHUN OOMiHH. [IOHATTS SIKOCTI MUTHOI BOJIH.
Ponbp depmentiB, ATD y 3abesneuenHi mpoieciB MeTabomizmy. Bitamiau, ix ponb B
o6miH1 peuoBuH. [lopymieHHs: 0OMiHY pEe4OBHH, MOB'sI3aHI 3 HECTAYCIO UM HAJJTUIIIKOM
HAIXO/DKEHHS NEBHUX BITaMiHIB. HeratuBHUI BIUIMB HA META00JI3M TOKCUYHHX
pPEYOBHUH. 3HENIKOPKEHHSI TOKCUYHUX CIOJYK B OpraHi3Mi JroauHu. HeliporymopasnbsHa
peryJisilis MpoIeciB METa00J113MYy.



2.10. Buninennsi. CeuyoBuaiibHa cucrtema Jroannu. bynosa i GyHKITIT CEHOBUIIITEHOT
cuctemu. bynosa ta ¢yHkiii Hupok. HedpoH sk cTpykTypHO-(QyHKITIOHAIBHA OJUHHULIS
HUpOK. [Iporiecn yTBopeHHs Ta BUBEICHHS Cedi, iX perysis. Poibs HUpOK y 3AiiiCHeHH]
BOJTHO-COJILOBOT'O OOMiHY.

2.11. llkipa. Tepmoperyasinisa. bynosa ta ¢yHkiii mkipu. Posb mkipu y BUIIICHHI
MPOAYKTIB MeTabo13My. TepMoperysilist Ta poJib MIKIPH Y IbOMY MPOIIEC.

2.12. OnopHo-pyxoBa cucTremMa JHIMHMA. 3HaUYeHHA, PyHKIII1, OyJ0Ba OMIOPHO-PYXOBOI
cucremu. XIMIYHUH cKiIaa, OynoBa, piCT KicTOK. Tumum 3'eqHaHHsS KicTOK. bymoma
ckenera. OcoOIMBOCTI CKeJleTa JIF0AMHH, 3yMOBJICHI MPSIMOXOIHHIM. M'S30B1 TKaHUHHU.
bynoBa Ta QyHkuii ckenetHuX M's3iB. OCHOBHI IpynH CKEJIETHUX M's31B. MexaHizm
CKopoueHHs1 M'si3iB. PoOorta, ToHyc, cuia Ta BTOMa M'si3iB. Perymsmiss pyxoBoi
aKTHUBHOCTI.

2.13. CeHcopHi cucTeMH JIOAMHHU. 3araibHa XapaKTePUCTUKA CEHCOPHUX cucteM. Pob
CEHCOPHUX CHCTEM Yy 3a0€3MeuUeHHI 3B'SI3Ky OpraHi3My 13 30BHIUIHIM CEPEIOBULIEM.
CeHcopHi cUCTeMH 30Dy, CIyXy, pIBHOBAaru, HIOXY, CMaKy, I0THKY, TEMIIEpaTypH, O0I0.
Peuenrtopu, ix Tunu. Opranu 4yTTs sSIK HepudepudHi YaCTUHU CEHCOPHUX CHUCTEM.
bynoBa ta QyHKIIT opraHiB 30py, CIyXy Ta piIBHOBAry.

2.14. Buma HepBOBa AislJIbHICTB JJI0OAMHU. HepBoBI mporiecu, X mokasHukH. be3ymoBH1
1 yMOBHI pediekcu, IHCTUHKTH. YTBOpEHHs yMOBHHUX pediekciB. DopmyBaHHS
TUMYaCOBUX HEPBOBHUX 3B'SA3KIB, 1X 3HAYCHHS U1 (DOPMYBaHHS YMOBHHUX DPEQIIEKCIB.
[NanemyBanHst ymoBHHX pediekciB. dizionoriuni ocHoBU MoBJieHHs. [lepmia 1 mpyra
curHanpHi cuctemMu. Hapuanus. [lam'ste. Buia HepBOoBa MisUTBHICTH JIIOAWHU Ta ii
ocHOBHI Tumnu. Tunu TemnepameHTy. CoH K (DyHKI[IOHAJIBHUI CTaH OpraHizmMy, oro
3HAYCHHS.

2.15. Penpoaykuisi Ta po3BUTOK JIIOAUHM. Byi0Ba cTareBoi cucreMu moauHu. OyHKIIii
CTaTeBUX 3aJ103 JIIOJAUHU. by0Ba cTaTeBuX KIITHUH JroAuHu. ["amerorenes. [lepBunHI Ta
BTOPUHHI cTaTeBl o3Haku. [lepiogu oHTOreHe3y JoauHU. PO3BUTOK 3apojka 1 1ioja,
dbyHKIi maneHTu. PO3BUTOK TUTHHU TICIS HAPOKEHHS.

Po3aia 3. Beryn. XiMiuHui CKiIag, CTPYKTYPA i PYHKIIOHYBAHHS KJIITHH.

3.1.Beryn. Ximiunuii ckiaan kiaitTuHu. bionoris sk Hayka. [Ipeamer 6iomorii. OCHOBHI
ray3i OioJiorii Ta ii Micie cepes iHIIUX HayK. PiBHI opraxizaiiii 010JIOTYHUX CHUCTEM.
OcHoBHI MeToau Ol0JOTIYHUX JocHipkeHb. Boma Ta 11 OCHOBHI (Pi3MKO-XIMIYHI



BJIACTUBOCTI. [HII HeoprauiuHi cnoiayku. OpraniuyHi MojeKyau. ByrieBoau Ta mimiau.
[ToHaTTss mpo O10JI0TIYHI MaKpOMOJEKYJIu — OlomomiMepu. biiku, iXHS CTpyKTypHa
oprasi3aiiisi Ta OCHOBH1 (pyHKIlli. @epMeHTH, IXHsI pojb y KIITUHI. HyKI€iHOB1 KUCTTOTH.
Posp HyKII€THOBUX KUCIIOT SIK HOCIsI ciaakoBoi iHpopmartii. ATD.

3.2.CTpyKTYypa KJIITHHU. MeToiu TOCTiKeHHS KINTHH. THUITH MIKPOCKOTIIi.
CrpykTypa eykapiOTMYHOI KJIITHHHU: KIITHHHAa MeMOpaHa, LMTOIIa3Ma Ta OCHOBHI
KJIITUHHI opraHenu. Sapo, Horo cTpykTypHa oprasizamis Ta ¢yHkiii. Tunu kimiTuH Ta
iXHS MOPIBHSJIbHA XapaKTEPUCTHKA: TPOKAPIOTHYHA Ta €yKapiOTUYHA KIITHHA, POCTUHHA
Ta TBapUHHA KIIITHHA.

3.3.1lpunuunu ¢ynkuionyBanus kJdiTuHU. OOMiH peyoBuH Ta eHeprii. OCHOBHI
IIUIIXWA PO3MICTUICHHS OPTaHIYHUX PEYOBHUH B XKUBHUX OpraHizmax. KimiTuHHE TuxaHHS.
bioximiuHi MexaHi3Mu auXxaHHSA. DOTOCUHTE3: CBITJIOBA Ta TEMHOBA (ha3a. XeMOCHHTE3.
ba3oBi NpUHIMIN CUHTETUYHUX MPOIECIB Y KIITHHAX Ta OpraHi3mMax.

Po3ais 4. 3aK0HOMIPHOCTI CIAAKOBOCTI I MIHJIMBOCTI.

4.1.30epexenHs Ta peaJjizauis cnaakoBoi iHpopmaumii. ['enu Ta renomu. bynosa renis
Ta OCHOBHI KOMIIOHEHTH I'€HOMIB TIPO- Ta eykapioTiB. TpaHCKpuIIis.
OcnosHi Tunu PHK. I'enernunuii koa. biocunres Ounka. [loasoenns JJHK; penaparis
nomkopkers JIHK. IMomin kaiTuH: KIITHHHAN UK, MiTO3. Meio3. Pekom6inamisa JIHK.
CrareBi KJIITUHM Ta 3aIUliIHEHHS. ETanu 1HaMB11yanbHOTO PO3BUTKY.

4.2.3akoHOMIPHOCTI  ycnmajJKyBaHHs oO3HakK. KiacwuHi MeTOAM TEHETUYHUX
nociixkenb. ['eHotun ta ¢enotun. Aneni. 3akoHn Mennens. O3Haka SIK pe3yJbTaT
B3aeMO/Iii reHiB. [IOHSATTS PO 34YETICHHS T'eHIB 1 KDOCUHTOBED.

['enetnka cTaTi i1 ycragkyBaHHsI, 34eTieHe 31 cTaTTio. DopmMu MIHIMBOCTI.

Myranii: BuAM MyTalliif, MPUYUHU Ta HacHiaku MyTamii. CrmaakoBi 3aXBOPIOBaHHS
moauHu. ['eHeTnyHe KOHCYIbTyBaHHA. CydacHi METOAN MOJIEKYJISIPHOI T€HETHKHU.

Po3aina 5. OcHoBH €K0J10Til 1 eBOJTIOLIITHOT0 BUCHHS.

5.1.EBoionisi opra”iyHoro cmity. Ilomynsimii >KMBHX OpraHi3MiB Ta iX OCHOBHI
xapaktepucThku. EBomtoniiiHi ¢akropu. MexaHi3Mu NMEPBUHHUX EBOJIOLIMHUX 3MIH.
Mexanizmu BuJIOyTBOpeHHs. Po3BuTOK eBomtouiiHux norisaiB. Teopis Y. [lapsiHa.
Ponb maneoHTONOri, MOJEKYISPHOI T€HETHMKHM B OOIPYHTYBaHHI Teopii €BOJIOIII.
EBomronist moaunu. Etanu eBomromii moauHu. CBITOTJISAHI Ta HAyKOBI MOTJISAU Ha
MOXO/PKEHHS Ta ICTOPUYHUM PO3BUTOK >KUTTH.

5.2.HapopraxizmoBi 6iostoriuni cucremu. Exocucrema. Pi3HOMaHITHICTb €KOCHCTEM.
Xap4oBi 3B’S3KH, MOTOKMA EHEPrii Ta KOJ00OIr peyoBHMH B eKocucTemax. bioTwuHi,
abloTWYHI Ta aHTPOIIYHI (QHTPOMOTreHHi, TexHOTeHHi) ¢akTopu. CTabiIBHICTH
eKOCHCTeM Ta MpHYMHHU ii mopymeHHa. biocdepa sk mimicHa cuctema. 3axucT i
30epexxeHHs 6iocepr, OCHOBHI 3aX0/H 010 OXOPOHHU HABKOJIMIITHHOTO CEPEIOBHIIIA.



5.3.biosiorisi ik ocHoBa OioTexHoJOrii Ta MeaMUMHHU. [IOHATTS PO CeJEKIiIo.
BBenenns B KynbTypy pociuH. Metoau cenekuii pociud. OJIOMAallHEHHS TBapHH.
Meroau cenekilii TBapuH. Oriisaa TpaguiliiHUX 010TexHOooriH. OCHOBY T€HETUYHOI Ta
KJIITHHHOT 1HXeHepli. Ponap reHeTHuyHOl iHXKeHepli B CydacHMX OIOTEXHOJIOTIAX 1
MeauiuHI. ['eHeTHYHO Mo dikoBaH1 OpraHi3Mu.



ITPOI'PAMA
BCTYIIHMX BUNIPOOYBaHb 3 0ioJiorii
HA OCHOBI MOBHOI 3arajibHOI cepeaHbOI 0CBITH

Ha icniut 3 Gios0rii BCTYIHUK 10 MHUKOIaiBCHKOTO 6a30BOI0 MEIUYHOTO KOJICIKY
TIOBUHCH BHUSBUTH:
1. 3nanHs mpo piBHI OpraHi3aili >KUTTS, BMIHHS XapaKTepu3yBaTH DPiBHI OpraHizaiii
KUBOI Martepii, PO3KpHUBAIOUYM 3HAYEHHS OIOJOTIYHOI HAyKH B JKUTTI JIIOJAWHHU 1
CyCTIbCTRBA.
2. BMiHHSI XapakTepu3yBaTH BIIACTUBOCTI >KMBHX CHCTEM, OOIPYHTOBYBATH 3HAUYCHHS
3HaHb 3 Oioorii y 30epexxenHi 6iocdepu 1 toCTBA SK ii CKIIaA0BO1.
3. 3HaHHA PO BIACTUBOCTI )KUTTS, IIAPCTBA JKUBOI MPUPOIU, BMIHHS 3aCTOCOBYBATH I
3HAHHS MPY BUBYCHHI OCHOBHUX CUCTEMAaTHYHHUX KaTeTropii mapcTsa Pocouau Ta
napcTBa TBapuHH, pO3KpUBAIOYN OCHOBHI €TaIly PO3BUTKY 1ICTOPUYHOTO CBITY.
4. 3HaHHA TIPO OCOOJIMBOCTI OyJOBH Ta MPOIECIB KUTTEAISUIBHOCTI TMPEJICTaBHUKIB
PI3HUX TPyI OpraHi3MiB.
5. 3HaHHS MPO PoJib O10JOTIYHUX 1 COLIATIBHUX (PAKTOPIB B €BOJIOIIT JIFOAUHHU Ta MiCIE
JIIOJTMHU B CUCTEMI OPTraHIvyHOTO CBITY.
6. BMiHHA poOWTH BHCHOBKHM TIPO pOJib OIOPI3HOMAHITTS OpraHi3MiB B 1CHYBaHHI
0iocdepu, perynroBaHHs YUCEILHOCTI BUIIB.
7. BMiHHA poOUTH BUCHOBKH PO NOTPeOy B aHAII31 TOCIOAAPCHKOI TISNIBHOCTI JTFOAUHU
3 OTJISAY Ha 30€peKEeHHSI CTaHy MPUPO/IH.

Po3aia 1. Beryn. XiMiyHui cKiIaj, CTPYKTYpPa i PYHKIIOHYBAHHSA KJIITHH.

1.1. Beryn. XimiuyHui cKjIax, cTpyKTypa i (yHKUiOHyBaHHA KJIiTHH. Peasizaunis
cnaakoBoi iHdopmanii. Beryn.  dyHmameHTanbHi BIAaCTUBOCTI JKUBOTO. PiBHI
oprasizailii >KUTTs O10JOTITYHUX CUCTEM Ta iX XapakTepHl pucH. MeTonu AOCTIIKEHb B
O1oJtorii. 3Ha4eHHs O10JIOTIYHUX AOCIIKEHD Y )KUTTI JIFOJIUHH.

1.2. Ximiunnii ckiaaa kiaituau. Knacudikaris XiMiYHIX €JIEMEHTIB 3a iXHIM BMiCTOM B
opranizMax. Hacniiku HenoCcTaTHbOro ab0 HaJJIMIIKOBOTO HAIXOJKEHHSI B OpraHi3M
moauuan ximiuaux enemeHtiB (I, F, Fe, Ca, K) Ta cnocobu ycyHeHHs ix Hecradi.
OpraHiuyHi Ta HEOPTaHIYHI CHOJYKH 1 IXHS poib B opranizmi. Boma, ii OCHOBHI
BJIACTUBOCTI Ta POJb B opraHi3mi. Boga sik po3umHHUK, TiApodoOHI 1 TiapodiabHi
cnoyiykd. biomosiMepu: moHATTA mnpo ixHIO OyAoBy Ta KoHpopmarliito. ByrieBoau:
MoHOcaxapuau (pubo3a, Ae30KcupubO3a, TIJII0K03a, (PyKTO3a), OJIrocaxapuau
(caxapo3a, J1aKkTO3a), Mojiicaxapuau (Kpoxmalib, LEJF0JI03a, XITHH, TJikoreH). OCHOBHI
BJIACTUBOCTI Ta (PYHKIIi BYIJIEBOJIB B opranizMax. Jlimiau (KkUpH, BOCKH, CTEpPOIAH,
dbocdomiman). OCHOBHI BJIAacTUBOCTI Ta (YHKII JiMaiB B oOpraHi3Max. biTkw.
AMIHOKHCIIOTH SIK MOHOMEpH OinkiB. PiBHI CTpyKTypHOI opranizamii OUIKiB.
Jlenatypartis i peHarypariis 6iikiB. OcHoBHI 6ionoriuHi GyHKIlIT O11KiB. DepMeHTH, X
BJACTMBOCTI Ta TNpuUHUUNU (QyHKuUioHyBaHHSA. HykneinoBi kuciotu. bynosa



Hykineotuais. bynosa ta ¢pynkuii JJHK. [punmun kommnementapuocti. Hykneotuana
MOCIiAOBHICTD 1 MOHATTS npo reH. Biaactupocti JIHK. PHK Ta ii Tunu (MPHK, pPHK,
TPHK). AT®. Pons AT® B eHeproszadesneueHHi.

1.3. Crpykrypa Ta ¢QYHKUIOHYBaHHS eyKapioTMYHUX KiaiTuH. KiiTuHa K
eJIeMEHTapHa OJMHUIIA )KUBOTOo. MeToau aociimkeHHs: KiiTiHH. OCHOBHI BJIACTHUBOCTI 1
NPUHIUANKM OyAOBU €yKaploTH4HOi KimiTuHU. KimituHHI MeMOpaHu, X XIMIYHHMH CKiaj,
CTPYKTYpa, BIACTUBOCTI Ta OCHOBHI PyHKii. TpaHCOpTYBaHHS peUOBUH Yepe3 KIITHHHI
MeMOpanu. LluTomnazma, ii KOMIOHEHTH: LHUTOCKEJET, OpPraHeld Ta BKJIIOYEHHS.
OpHoMmeMmOpaHHI OpraHeiau: €HAOIIa3MaTHYHA CITKa, amapaT [ oibaKi, J130COMH,
Bakyoni. JIBomeMOpaHHI OpraHenu: MITOXOHApIii, TacTHAM (XJIOpO-, JEHKO - 1
XxpoMmoruiactu). MiToxoHpii: OynoBa, QyHKIIOHAIbHA POJIb. XJIOPOIUIACTU: OYI0Ba,
G yHKI10HATIBHA POJIb XJIOPOILIACTIB. ABTOHOMISI MITOXOH/IPIN 1 XJIOPOIUIACTIB Y KIIITHHI.
PuGocomu: Oynoma, ¢yskiioHanbHa poib. Llentpioni. Opranenu pyxy (IKTYTHKH,
Biiiku). SAnpo: OynoBa, ¢yHKIIOHATBHA POib. XPOMOCOMHM: XIMIYHUN CKIaj, OyaoBa,
(yHKUIOHATbHA POJIb. [amioinHui 1 JUIUIOINHUKA HAOOpPH XpOMOCOM. ['OMOJIOTiUHI
xpoMocoMu. OCHOBHI  CTaHM  XpPOMOCOM:  1HTep(pa3HU  HEKOMIAKTHUHA 1
HaJIKOMIAaKTHU3allisl y TpoIlecl KIITUHHOTO moauty. [1oBO€HHS XpOMOCOM YHACHIIOK
perutikaitii JIHK. Mopdosoris HaakoMnakTHUX (MITOTHYHUX) XpoMocoM. [TOHSTTS mpo
KapioTun. Saepiie, Horo ¢pyHKIIOHATBHA POJIb.

1.4. O6miH peyoBHH i meperBopeHHsl eHeprii. OOMiH peyoBuH (MeTabo0dI3M), Oro
3arajpbHa XapaKTepUCTHKa. CIHICTh MPOIECIB CHUHTE3Y 1 PO3IICIJICHHS PEYOBUH B
opraHi3mi. ABTOTpoQHUH 1 reTepoTpoPHUI TUITH KUBIECHHSA. MiKCOTpOo(dHI OpraHi3Mu.
Posmiennennss peuoBuH B opranizmi (Oe3kucHeBe, KUCHEBE). [IOHATTS mpo rimikois,
oponinns. IIOHATTS Tpo KIITUHHE AUXaHHA. MITOXOHApIS SIK €HEpreTUYHa CTaHIIIs
KITUHA. PotocuHTe3. OCHOBHI MNPOLECH, IO B1AOYBAIOTHCS Yy CBITJIO3ANEKHUX 1
CBITJIOHE3QJIC)KHUX pEaKIisx (CBITJIOBIH Ta TeMHOBIH (¢a3ax) ¢orocuHTe3y. Pomb
xyopodiay y CBITIO3AIeKHUX peakiiax (cBiTioBa (asza) ¢orocuHTe3y. 3HAUCHHS
dboTocunTesy i icHyBaHHs 6iochepu. [ToHATTS PO XeMOCHHTE3.

1.5. 30epexkennss Ta peanizamis cnaakoBoi iHdopmanii. 'enn, ix OynoBa 1
dbyHKIIOHATBHA posih. Mo3aiuHa Oy/10Ba TeHa eyKkapioTiB (€k30HU Ta iIHTPOHU). [IoHSTTS
npo reHoMm. Tpanckpumitis: maTpuunuii cuate3 Mmojekyn PHK. [TousaTTs mpo perymsitiro
TpaHckpumilli. biocunTe3 OinkiB (TpaHcismis). ['eHeTwuHmMii Kox 1 WOro OCHOBHI
BnactuBocTi. Poms MPHK, TPHK 1 puGocom y Giocunrtesi Oinmka. Permikamis JIHK:
HarniBKoHcepBaTUBHUM mpuHumI. [lonstts npo penapauito JHK. Pemnmikamis JIHK 1
KJIITUHHANA UK. [HTepdaza 1 kmituaauil noAut. Kinekicte monekyn JHK 1 xpomocom
Ha PI3HUX CTAAIAX KIITHHHOTO ITUKIY. MiTO3, OCHOBHI MPOLIECH, 110 B1I0YBAIOTHCS ITi]1
gac MiTo3y. Meio3 1 Horo oco0IMBOCTI y MOPIBHSHHI 3 MiTO30M. DyHKIIIOHATBHA POJIb



meio3y. Ilonsarts npo pexomOinarito JIHK mig yac meitosy. Kpocunrosep. YTBopeHHs
ramer 1 ixHe 00'eJHaHHS B 3UTOTY M1 yac 3ariigHeHHs. CtaTteBe po3MHOKeHHs. OCHOBHI
dbopMH HECTATEBOTO PO3ZMHOXKEHHS OpraHi3MiB (IO HUITXOM MITO3Y, OpYHbKYBaHHS,
PO3MHOXKEHHSI CIIOpaMH, BETETAaTHBHE PO3MHOXKEHHS). I[HAWBiAyanbHHIA PO3BUTOK
opranizmy (onTtoreHe3). EmOpionansHuii po3BuTok. OCHOBHI €Tanu eMOpiOHaIbHOTO
PO3BUTKY Y XOPJAOBHUX (IpOOJIEHHS 3UTOTH, YTBOPEHHs OJacTynu 1 racTpyiu). SBuiie
emMOpioHanbHOI IHAYKII. [IoHATTS npo audepeHiianio KITHH T yac eMOpioHaIBHOTO
po3BUTKy. CToBOYpOBi KiiTHHH. [licns3apoakoBuil pO3BUTOK y TBApUH Ta OO OCHOBHI
TUNH (HETPSIMUHN Ta TIPSIMHUI).

Po3aia 2. 3akoHOMIPHOCTI cIaAKOBOCTI i MiHJIMBOCTI.

2.1. I'eHeTHKa — HayKa PO 3AKOHOMIPHOCTi CIIAJIKOBOCTI I MiHJIMBOCTI OPraHi3mis.
Knmacuuni Metonm reHeTHMYHHUX AOCHLKEHL. OCHOBHI HOHATTA TreHeTUKH. OCHOBHI
3aKOHOMIPHOCTI (DYHKIIIOHYBaHHS I'€HIB Y TIPOKAPIOTIB Ta €yKapiOTIB.

2.2. 3aKOHOMIPHOCTI CHaJAKOBOCTI OpraHisMiB. 3aKOHOMIPHOCTI CIaJKOBOCTI,
BcTaHoByeH1 . MenneneMm. MeToa nepeBipky reHOTUITY T10pUIHUX OCOOMH (aHaII3yI0ue
cxpelryBaHHs1). MHOKMHHA fisi TeHiB. O3Haka sIK pe3yJibTaT MposBYy O0araTbox TEHIB.
B3aemoniss reHiB. 34emyieHe yclnagKyBaHHSA. XpOMOCOMHA TeoOpis CHaJKOBOCTI.
['eHeTHYHI OCHOBM BH3HAYEHHS CTaTl Yy pI3HUX TPyH OpraHi3aMiB. XPOMOCOMHE
BU3HAYEHHS CTaTl. Y CMIaJIKyBaHHsI, 3UEIUICHE 31 CTaTTIO. XPOMOCOMHUI aHaJI3 SIK METO/]
BUSIBJICHHS IOPYLIEHB Y CTPYKTYP1 KapioTuily. CriaaKkoBi 3aXBOPIOBAHHS 1 BaJU JIFOJIUHU,
3aXBOPIOBAHHS JIIOAMHM 31 CHAJKOBOIO CXWIBHICTIO, ixHI mnpuunHdA. CydacHi
MOJIEKYJIIPHO-TEHETUYH1 METO/IA JOCIIKEHb CIIaAKOBOCTI JIFOJAUHH.

2.3. 3axoHomipHocTi MiHauBocTi opraHi3miB. Monaudikamiiina (HecmaakoBa)
MIHJIUBICTh, ii mpuunHU. Hopma peakuii. BapiamiiiHuii psa Ta BapiamiiiHa KpuBa.
CnankoBa MIHJIMBICTB Ta 11 BHAM: KOMOIHATUBHA 1 MyTalliiHa. Jl)kepea KoMOIHaTHBHO1
MIHIUBOCTI. MyTalii Ta iXHI BJacTHBOCTI. Tumu MyTaiiil (Fr€eHOMHI, XPOMOCOMHI,
TOYKOBI; COMAaTH4YHI Ta TeHepatuBHi). Mytarenni ¢akropu (¢hi3uyHi, XiMidHI Ta
OioJroriyHi).

2.4. Cenexkiutisi oprani3mib. biotexHomoris. [ToHATTS PO COPT POCIIUH, TOPOTY TBAPUH,
mTam MikpoopranizMmiB. [lItyannit 1o0ip (iHauUBiAya bHUN Ta MacoBuii). CriopigHeHe 1
HECIOPITHEHE CXpellyBaHHs, MDKBHUAOBA (BiAajieHa) riOpuau3allis, iX TeHETUYHI Ta
OlosioriyHi Hachiaku. I'erepo3uc Ta Horo reHeTWyHi OCHOBHU. [IOHATTS MpPO OCHOBHI
METOJM 1 3aBJaHHs cejeKiii. MeToan MOJIEKYJISIPHOI TeHETHKU SIK OCHOBA CYYaCHHX
010TE€XHOJIOT1: ToJIIMEepa3Ha JIAHIIOroBa peakiis, reHHa 1HXeHepis, kionyBanHs JHK,
KIITHHHA 1HkeHepis. KimonyBanHsa oprani3miB. ['eHeTHYHO MOAM(IKOBaHI OpraHizMu
('MO): npuHIMIH CTBOPEHHS 1 HAMPAMKH BUKOPUCTAHHS.



Po3nin 3. BiopizHomaHiTTS.

3.1. CucremaTuka - HayKa npo pi3HOMAaHITHICTH opraHi3miB. biopi3HOMaHITTS HaIO1
IUTAHETH SIK HacHiI0K eBodfonii. CyyacHa cucTemMa OpraHidHOTo CBITY (HZOMeHu: Apxei,
bakrepii, Eykapiotu). OCHOBHI TaKCOHOMIYHI OJIMHHUII, $SKI 3aCTOCOBYIOTH ¥y
CHUCTEeMaTHIll opraHi3aMiB. Buj sk OCHOBHa cHcTeMaTH4YHA OJMHMIA. bionoriuyHa
koHueniist Bugy. CyuyacHi kputepii Buay. [IoHITTS npo (uToreHeTuyHy CUCTeMaTHKY.
Crioco6u rpadgiuHoro BiJoOpa>kKeHHs CIOPIAHEHOCT] CUCTEMAaTUYHUX TPYIT OPTaHi3MiB.

3.2. Bipycu. Bipoimn. IIpionn. Oco6mmBocTi oprasizaiii Ta (yHKIIOHYBaHHS BIPYCIB.
['imoTe3u moxoKeHHs BipyciB. Posib BipyCIB y €BOJIOLIT, TTIOHATTS PO TOPU30OHTAILHE
nepeHeceHHsl reHiB. LIsxu NMpoOHUKHEHHsI BIpyCiB B OpPraHi3MH POCIIHMH, TBapUH Ta
moauHu. B3aeMozis BipycCiB 3 KIITUHOIO-Xa3iHOM. BukopucTaHHs BipyCiB y TeHETUYHIN
1HXKeHepil Ta 010JOrYHUX MeTo/1ax O0poThOU 31 WIKIAIMBUMHU Buaamu. IIpodinakruka
BIPYCHUX 3aXBOpIOBaHb JIOAMHU. [IoHATTS mpo BakuumHauito. [loHATTS mpo Bipoiaw,
MPIOHHU.

3.3. Ilpokapiornuni opraniamm. byzaoBa kmiTMHM mpokapioTiB. [IpokapioTuyHi
oprani3mu (apxei, 6aktepii), 0cOOJIMBOCTI iIXHBOT Opranizaiii Ta GyHKIIOHYBaHHs. TUIu
xuBJlieHHs1 (OTO- 1 XeMOCUHTE3, reTepoTpodHe) 1 nuxaHHsa (aHaepoOHEe 1 aepoOHE)
MPOKAPIOTUYHUX OpraHi3MiB. Po3MHOKEeHHS (MO/11 Ta OpyHbKYBaHHS KJIITHH) 1 0OMiH
CHaJKOBOIO 1H(OpMali€ro (KOH'IOTallis) Y TPOKaplOTUYHUX OpraHi3MiB. B3aemo3B'sa3ku
IPOKApIOTUYHUX OpPraHi3MiB 3 IHIIMMU OpraHi3mMaMu (MyTyaji3M, KOMEHCai3M,
napasutusm). Posb mpokapioTiB y IpUpOAl Ta KUTTI JHOJUHU. XBOPOOOTBOPHI OaKTepii
Ta 3aXBOPIOBAHHA JIOJAWHM, IO HUMH BHUKIHUKarOThCS. [IpodimakThka Ta miKyBaHHS
OakTepiaIbHUX 3aXBOPIOBAHb.

3.4. BogopocTti. Ocob6auBoCTi OyI0BH Ta POIIECIB KUTTEAISITBHOCTI OTHOKIIITHHHHX Ta
OaratokmiTUHHUX Bojopocted. I[lpencraBHuKKM BojopocTeil: 3eneHl BOAOPOCTI
(xmamioMOHaa, XJjopena, YJIOTPUKC, CcHiporipa, yibBa), JliaTomMoBI BOAOpOCTI
(minynspis, HaBikyna), bypi Bomopocti (ntamiHapis, ¢ykyc, capracym), YepBoHi
BoopocTi (mopdipa, pinodopa, kopaina).

3.5. Pociunu. BereraTuBHi opranu Ta :kuTTeBi PyHkuii pocaun. Kiituau pociaus.
OCHOBHI TPy TKAaHWH POCJHMH: TMOCTIHHI - TMOKPUBHI (IIKIpOYKa, KOPOK), MPOBIIHI
(CynuHM, CUTOBUIHI TPpyOKH), OCHOBHI ((poTocHMHTE3yrOUa, 3armacaroya, B TOMY YHCII
eHJ0CIIepM, MEXaH1yHa); TBIPHI - BEpXiBKOBA 1 014HA. 3arajibHa XapaKTepuCTHUKa POCIIUH.
3nauennst pociuH. Kopinb. Bunu xopeniB (rosioBHui, nomaTtkosi, 0iuHi). KopeneBa
cucreMa Ta il Tunu (CTpUKHEBa, MUUYKYBaTa). 30HU KOpeHs Ta ix ¢yHkuii. BHyTpinHs
OyZnoBa KOpEHsT B 30HI KOPEHEBHX BOJIOCKIB. Bumo3miam KopeHs (KOpPEHETUIOH,
OynbOOKOpEH1, TUXalbHl, OMOPHI, YiMKi, MOBITPsIHI, KOpeHi - mpucocku). [larin, oro



OCHOBHI YaCTUHH (BYy30J, MDXKBY3JIsl, JJUCTKOBA Ma3zyxa). THUIHU MaroHiB: MPsSMOCTOSYI,
BUCX1JIH1, BUTKI, YiIKI, TOB3Y4i, cllaHKl. BpyHbKa - 3auaTkoBHii narid. byjgoBa OpyHbKH
(JTyckH, KOHYC HapOCTaHHs, 3a4aTKOB1 JIUCTKH). Pi3HOBHIM OpYyHBOK 3a pO3TalllyBaHHSIM
Ha TMaroHi (BepXiBKoBa Ta OiyHa, a0o IMa3ymiHa), 3a OyJA0BOIO (BEreTaTHBHI Ta
reHepaTuBHi, a00 KBITKOB1). bynoBa marona: cre6yio ta naucTtku. ['amyxeHHs marosa,
dbopmyBaHHS KpoHU. Bumo3minu maroHa: mig3eMHi (KOpEHEBHIIE, IMiI3eMHa cTe0I0Ba
Oynr0a, nbynuHa, OynpO0nMOyIrHA) Ta Haa3eMHI (Byca, BYCHKH, HaJl3eMHa cTe0JI0Ba
Oynr0a, komoukn). Cteb0. BHyTpimHs OymoBa mepeB'sHUCTOTO cTebsia (CeplieBUHa,
JepeBUHa, KamMOil, 1y0, KOPOK, CepIIeBUHHI MPOMEHI, Pi4H1 KibIls). JIMCTOK: 30BHIIHSA
OynoBa (OCHOBa JHMCTKA, YEpEIIOK, JIMCTKOBA IUIACTMHKA, MPUIUCTKH), BHYTPIIIHS
OynoBa (OCHOBHa TKaHHMHA - CTOBIYACTA 1 ry0vyacTa, MPOJAUXH, KUIKU (IepeBUHA, JTy0),
KyTUKYJa, WKIpoyka), GpyHKii. JKWIKyBaHHS JUCTKIB: HapajeibHe, 1yroBe, MajbyacTe,
nipyacte, Buibyacte. JIMCTKOPO3MIIIEHHS: MOYEpProBe, CYMNPOTUBHE, KUIbUACTE.
Bumo3miau nucTtka (ByCHKH, KOJIFOUKH, TyCOYKH, JIACTKU-TIACTKA KOMAaXOiTHUX POCIIHH).
Jlucronan. XKutreBi QPyHKIIT pOCIUH: )KUBJICHHS (MiHEepaibHe, (HOTOCHUHTE3), TUXaHHS,
TpaHcmiparis. I[lepeminieHHss pedoBUH 1Mo pociauHi. PicT 1 po3BUTOK pociuH. Pyxu
pociivH (POCTOBI, TITPOCKOMIYHI). Perynsiis ;kutTeBux QyHKIN y pOCTUH.

3.6. 'eHepaTHBHiI Oprany NOKPUTOHACIHHMX POCJMH. bBynoBa KBITKH: KBITKOHIXKKA,
KBITKOJIOXKE; THUMHKA (MWK, THI3/A 3 MUJIKOM, Oy/0Ba MUIKOBUX 3€PEH, THUMHKOBA
HUTKA); YAIIOJIUCTKY (YallieyKa); MeJIFOCTKY (BIHOYOK); OI[BITHHA; MaTOUYKa (IPUHMOUKa,
CTOBITYMK, 3aB'si3b (BEPXHS 1 HUKHS) 3 3aPOJKOBHUMH MIIIKAMH B HACIHHMX 3a4aTKax).
@DyHKIIiT KBITKUA. PI3HOMaHITHICTh KBITOK (OJJHOCTATEB1 Ta ABOCTATEBI1, I'0JIi, 3 MMPOCTOIO
Ta MOJBIMHOIO OLBITHHOIO). PopMyia KBITKU. CyuBiTTA. Tunu cyuBiTh (IPOCTI - KUTULIA,
MI0YaTOK, TOJIOBKA, KOIINK, IIHUTOK, 30HTHK, MPOCTUNA KOJIOC; CKJIAHI - CKJIaIHUH KOJIOC,
BOJIOTh, CKJIQJHUW TIUTOK, CKJIQJHUM 30HTHK). 3alujieHHS Ta WOT0 PI3HOBUIU
(camozamuieHHsT Ta TnepexpecHe 3anuieHHs). OCHOBHI CHOCOOM MEpPEXpecHOro
3amwIeHHs (32 JOMOMOTOIO BITPY, KOMax). AJanrailii poCivH 10 COCcO0y 3amujIeHHS.
[ToxBiiiHe 3aruTiAHEHHS Y KBITKOBUX POCIMH. Y TBOPEHHS HACIHUHU Ta rony. OyHKIii
HACIHMHU Ta IUIOAy. byJoBa HaclHMHM: WIKIPKA 3 OTBOPOM, 3apOJOK (3apOJIKOBHIA
KOpiHElb, MiACIM'IA0IbHE KOIiHO, ciM'anosi, pyOuuk). byaosa minoay (TppoxiiapoBa
CTIHKa 1 HaciHWHA). Tunu TIomiB: cyxi (CiM'sHKa, 3epHIBKa, ropix, 6106, kopobouka,
CTPYYOK, CTPY4Y€YOK), COKOBHUTI (IIPOCTI - KICTSHKA, rapOy3uHa, Srojaa, MOMepaHelb,
s101yKko; 30ipHI - 30ipHA KICTAHKA, CyHWYHMHa; cymuias. llepiog cmokor Ta ymMoOBH
IIPOPOCTaHHS HACIHUHH.

3.7. PizHomaHiTHICTH pocjinH. Po3MHo:keHHs1 pociuH. [ToHSATTS MpoO KUTTEBHUMA UK
pOCIVH (4epryBaHHS HECTATEBOTO Ta CTATEBOTO TMOKOJIIHbB). 3arajbHa XapaKTePUCTUKA,
0COOIMBOCTI IOMIUPEHHS, 3HAYCHHS MOXI1B, TUTAYHIB, XBOIIIB, TATIOPOTEH, TOJIOHACIHHUX,
NOKPUTOHACIHHUX. PI3HOMaHITHICTh pOCiaMH: M 0x# (HOJITpUX, MapIIaHIlis, charnym);



[Tnaynu (cenarinena, GapaHelb 3BHYAMHMINA, TUIayH OynaBOBUAHMIA); XBOII 1 (XBOIL
MOJIbOBUM, XBoIl JicoBui); I[lamopoT 1 (IUTHUK YOJOBIYMM, OPJISAK, JHUCTOBHK,
CTpayCHUK, caibBiHisA); ['ooHaciHHI (T1HKTO JBOJIONIATEBE, TUC ATITHUM, TYys, KUIIApHC,
COCHA, sUTMHA, MOJIPUHA, SUIOBEIb, KEAp, BENbBiUis NUBOBMXKHA, edeapa, CarOBHUK);
[Mokputonacinui: Kamyctsni a6o XpecTousiti ( TPUIMKH, peapka JHKa, Kamycra,
ripunns, parc); Po3oBi( cyHuns, mmmnmmHa, TopoOuHa, SOMYHS, BUIIHS, CMOPOJNHA);
Bbo6oBi( Topox, KBacoJjisl, KOHIOIIMHA, poOiHis (Oina akaris), JronepHa); [TacaroHOBI(
NIETYHIs, MMAcyiH, TIOTIOH, KapTOIUIA, TOMAT, mepelb); AictpoBi ado CkiamHomBiTi (
COHAIIHUK, Kynbh0aba, Oymsk, pomainka, Bojomika); I{uOynesi ( muOyis, YacHUK,
yepemma); JIimiiHi ( TFOJMBIAH, TIPOJTicKa, JiTis); 3makoBi ( KyKypyz3a, puc, TIICHHIIS,
KUTO, OBEC, OUEPET, Mupii). PopMu 1 cHocoOM PO3MHOKEHHS POCIIHH.

3.8. I'pubmu. 3aranpHa xapaktepucTthka rpu6iB. OcoOnHMBOCTI OyJOBHM Ta MPOLECIB
KUTTEIISIIBHOCTI HAa TMPUKIAAl IIAMMHKOBHX, IBUICBUX TPUOIB Ta JIPLKIKIB. ['pubu
canpotpodu, mapasutu, cuM010Tpodu. 3HaUueHHS TpUOIB Y MPUPOJII Ta KUTTI JIHOJUHHU.
Pi3HOMaHITHICT, TpuOIB: IIANMHKOBI TpubM (Maciok, O Tpud, NIJOCHUYHUK,
ONEHbKU, IMEYepulll, MyXOMoOp, OJiiJa IoraHka), LBUIEBI I'pubu (MyKOp, HEHILWI,
acmepriia), rpuou-nmapa3suTH pOCIUH (TPYTOBUKH, OOPOUTHUCTO-POCSHI, CAXKHU, PLKKH).
Bukopucranss rpu6iB y xap4oBiil MPOMHUCIOBOCTI Ta (hapMaKoJIorii.

3.9. Jlnmaiinuku. JlumaiHUKY - acorialii cpaBkHiX rpuliB 3 GOTOCHHTE3YIOUUMU
opranizMamu  (BOAOpOCTSMH Ta IllaHoOakTepisimu). bymoBa Ta 0co0aMBOCTI
KUTTEASUTBHOCTI  (OKUBJICHHS, PO3MHOXXEHHS) JMIIaiHuKiB. Hakumui (1exaHopa),
JUCTyBaTi (mapMmenist), KymucTi (KJIagoHis) JUIIAHUKA. 3HAYCHHS JIMIIANHUKIB Y
IPUPOJI Ta KUTTI JIOUHU.

3.10. OanoxaiTuHHi rerepoTpoHi eykapioTuuHi opra”izmmu. BuibHOXUBY4Yl 1
napa3uTU4YHl BUAM OJHOKIITUHHUX TEeTEPOTPOPHUX €YyKapiOTUYHUX OpraHi3MiB.
MernikaHini npicHUX BOJIONM: ame0ba npoTeit, inpy3opig-rydenska. OcobimuBocTi 0y10BU
Ta MPOUECIB KUTTEAISIBHOCTI (KUBJICHHS, TUXAaHHS, BUJIUICHHS, OCMOPETYIISLis, PyX,
NOJIPa3JIMBICTh, PO3MHOXKEHHA, IHUMCTYBaHHS). [lapasutu moauHu (AU3eHTEpiiiHA
ame0a, MalsApidHUN TUTa3MOJINA) X 0COOJMBOCTI. 3aXBOPIOBAHHS, IO BUKIHUKAIOTHCS
napa3uTUYHUMHU OJTHOKJIITHHHUMHY (aMeOHa JU3CHTEPis, MaJApis), Ta iX mpodUIaKTHKA.

3.11. I'yoxkm. I'yOku - mepBUHHI OaraTOKJIITUHHI TBapUHM, IO MepedyBalOTh Ha
JOTKAaHMHHOMY piBHI oprasizaiii. OcoOauBOCTI OyJJOBU Ta MPOLECIB KUTTEISIIBHOCTI
Ha npuKiIaal 0oasru. Pons ryObok y mpuposIi Ta JKUTTI JIFOIUHU.

3.12. CnpaB:kHi 0araTok/JiTUHHI TBapuHM. 3arajibHi 03Haku Oy/J0BM i mpouecis
JKUTTENIAAbHOCTI. TkanuHu TBapuH. Tunu cuMeTpii Tina (1BoOIYHa, pagianpHa). Tunu
MOPOKHUHU TiNla (IepBUHHA, BTOPUHHA, 3MimmaHa). [lokpusu Tima. CucreMu OpraHis:



OTOPHO-PYXOBa (30BHIIIHIM Ta BHYTPIIIHIN CKEJIET, TAPOCKEET, MyCKyJIaTypa), TpaBHa
cucteMa (3aMKHEHUH Ta HAaCKPI3HMM KUIIEUYHUK, TPaBHI 3a703HM), KPOBOHOCHA CHCTEMA
(3aMKHEHa, He3aMKHEHa), HepBoBa cucTeMa (Audy3Ha, TaHTJIIOHapHa, TpyOuacra),
PI3HOMAaHITHICTh OpraHiB JuXaHHs (350pa, Tpaxei, JIereHeBl MIIIKH, JIETeHI1) 1 BUIIJICHHS
(HMpKH, MaIbIIri€Bl CyauHH, MeTaHeppunii, npoToHedpuaii). OpraHu YyTTH.
[ToapaznusicTs Ta pyx. ®opmu po3mMHOKeHHs TBapuH. CTaTeBl KIITHHU, 3aIlIiTHEHHS.
Po3BuTOK TBapuH.

3.13. loBexinka TBapuH. Bpomxena 1 HaOyTa noBeAinka. @opMu MOBEAIHKU TBAPHH:
JOCTIAHUIIbKA, XapyoBa, 3aXMCHA, TITl€HIYHA, PEMpPOAYKTHMBHA (IMOIIYK MapTHEPIB,
OaTbKiBChKa TMOBEAIHKAa Ta TypOOTa NpO TMOTOMCTBO), TE€pPUTOpialbHA, COLiajbHa.
Cnocobu opieHTyBaHHsI TBapuH. XOMiHr. Mirpamii TBapuH. KomyHikaiii TBapuH.
EnemeHnTapHa po3yMoBa AisUIbHICTb.

3.14. Pi3HoMaHiTHiCTb, TIOIIMPeHHsi, 3HAuYeHHs1 TBapuH. JKanki, abo
Ku1ikoBomopoKHUHHI, 1X PI3HOMAHITHICTh: MEJy3a aBpeliisd, Meay3a KOpEeHepoT, Tijipa,
aKTHHISL, MaJipenopoBi kopaiu. [11ocki yepBu. Pi3HOMaHITHICTh Tapa3UTUYHUX TIIOCKUX
yepBiB: CuCyHU (MEUIHKOBUN Ta KOTAuui cucyHu), CThOXXKOBI 4epBH (OMYauuii Ta
CBUHSIYMHU IIIM'SIKK, €XIHOKOK, CThOXKak mmupokuil). Hematoau, abo Kpyrmi uepsu.
Pi3HOMaHITHICTh Mapa3UTUYHUX HEMaToJ (ackapujaa JIIOAChKa, FOCTPUK, TPUXIHENA).
Kinbuacti yepBu ab6o Kinbuaku, ix pi3HOMaHITHICTh: baraToieTuHkoBi YepBU (HEPEIC),
ManomeTuHkoBl 4epBU (AOLIOBUN 4YepB'sik, TpyOouHHK), II'iBku (MennuHa m'aBKa).
Unenucronori. PakomnoiOHi. Pi3HOMaHITHICTH pakomoiOHUX (pIYKOBI paku, Kpabw,
KpeBEeTKH, nadHii, MHUKJIONHU, MOKpPHIl), pOJIb Yy TNPUPOJAl Ta KUTTI JIIOJUHHU.
[TaBykomomiOHi, iX PI3HOMaHITHICTH (MABYKHU: MaBYK - XPECTOBUK, KapaKypT, TAPAHTYT,
K (KopocTssHUi cBepOyH, cobaumii kiinr). Komaxu, ix pisHOMaHiTHICTE: Tapranu
(tapran pyauit), [Ipsmokpuni (KOHUK 3€JI€HUH, capaHa MaHJpiBHA), TBepaokpuil abo
Kyku (TpaBHEBUM  XpyIL, COHEYKO, JKYKOJE€Hb, KOJOPAIACBKHH  XKYK),
[lepetnHuactokpumni (06ak0na MENOHOCHA, Mypaiku), Jlyckokpuni abo Merenuku
(OimaH KamyCTSHUHM, MOBKOBUYHUN MIOBKOMPSI, MaxaoH), /IBokpuii (Myxa KiMHaTHa,
MassipiitHuit komap). Ilapazutudni Ta KpoBOCHCHI Komaxu (OJI0XH, BOII, MOCTIIBHI
KJIOTK, KOoMapi, Tea3l, OBOJU) SIK TEPEHOCHUKH 30YTHUKIB 3aXBOPIOBAHb JIFOJIMHHU.
Momtocku abo M'sakyHu. Pi3HOMaHITHICTH MOJIOCKIB: UYepeBOHOr1 (BUHOTpagHUMN
CIIMMaK, CTaBKOBUK BEJIMKHUH, clM3yHHU), J(BocTynkoBi (0€33yOKH, MEpJIiBHHULIL, MiJii),
['omoBoHoOT1 (KalbMapH, KapakaTuili, BOCbMHUHOTH). XOpPJOBI, 3arajibHl OCOOJIMBOCTI
OyI0oBM Ta TPONECIB O KUTTEMISUIBHOCTI. PI3HOMaHITHICTL  XOpJOBUX. Pubm.
PiznomaniTHIiCTh pub: XpsmioBi pudu (akymu 1 ckath), Kictkosi pubu - OcetpomnotioHi
(ocerep), Ocenenuenonioni (ocenenenp), Jlococenonioni (ropoOyma), OkyHenomioHi
(cynak, okynb), KopomomomiGui (roriTka, I, Kapach, Kopor). Amdioii, abo
3emHOBOMHI. Pi3HOMaHITHICTE 3eMHOBOAHMX: be3xBocTi (kaba cTaBKOBa, poIiryxa



3BMuaiiHa), be3Hori (kijgpuacta ueps'sra), XBocTaTi (cajiaMaHpa IUIIMUCTA, TPUTOH
3BuuaiiHuil). Permrtwiii, a6o Ilnasynu. PizHOMaHITHICTH ma3yHiB: JlyckaTi (smmipka
npyJKa, rajifoka 3BUuaiiHa, ByX 3BUYaiiHuil), Yepenaxu (00J0TsIHA yepenaxa, MOpchbKa
yepenaxa), Kpokomunu (HIIbCBKUN Kpokoaws, amiratop). Iltaxu. Pi3HOMaHITHICTB
ntaxiB: beskinesi (ctpaycu, kiBi), Kinerpyai - IlinrBinomozmiOni (iMmepaTopChbKHii
miHrBiH), JarnonoaiOHi, (Bemukuii crpokatuii asten), KypononiOHi (mepenen, psouuk,
dazan, 6aHKiBChKiI Kypu), ['ycenomiOHi (1e01b-UITYH, KadKa-KpWKeHb, TyCcKa cipa),
CoxkonomnozioHi (scTpy0 Benmukwmii, 6epkyT), CoBomoaioHi (coBa Byxara), JlenekomnoaioHi
(;tenmeka Oinmid, yaruts cipa), XKypapienoaiOHi (;KypaBensb cipuii), 'opobiienonioHi (rpaxk,
BOpPOHA cCipa, COpOKa, JIacTiBKa MicbKa, cMHULS Benuka). Ccabii. Pi3HOMaHITHICThH
ccaBiB: [lepmio3Bipi - sifiiexnaani ccaBii (Kauykoa3bo0, exuana); Cymuacti (KEHIypy,
koana); Ilnmamenrtapui ccaBui: Komaxoimni (3BuualiHuil ixkak, KpiT), Pyxokpuii
(BeuipHuLs pyaa, Heronup), I'puzyHu (6abak, Outka, 000ep, MuIIa XaTHsS, XOM'SK,
NaiokK, HyTpist), Xuxi (BOBK, co0aKa, JUCHUIIS, TUTP, JIEB, PUCH, KIT CBIMUCHKUM, OLIHIA
BeIMib, Oypuil B€AM1/b, KYHHUIIS JIiICOBa, c000Jb), KuTomoaiOHi (CUHIM KUT, KallauoT,
Kocatka, nenbdin-0imodouka), [lapHokonuTHi (HeXylHHI: kKabaH, OeremMoT; XXyiH1: 3y0p,
KO3YJIs, JIOCh, KO3H, BiBIl), HemapHokonuTH1 (CBiMiChKMM KiHb, KiHb [IpkeBaibChKOTO,
3e0pa, KyjnaH, Hocopir), [Ipumaru (JieMypu, MapTHUILKH, MaKaKd, NaBlaHW, OPAHTYTaH,
IIMMITaH3€e, TOPUIA).

Po3zain 4. Opranism JiloAMHU 1K 0ioJIOTiYHA cHcTeMA.

4.1. bynosa Tisa jqioaunu. TkaHUHYA OpraHi3My JIFOJIMHY, X OyaoBa 1 pyHkIii. Opranu,
CHUCTEMU OpraHiB. PerynsatopHi cuctemMu opraniaMy Jit0IUHH.

4.2. HepBoBa peryasauia. HepBoBa cucrema moauau HelpoH - cTpyKTypHO-
dbyHKIIOHATTbHA OJMHMIISL HEPBOBOi cUCTeMU. PediekTopHuil mpuHIMN AiSUIBHOCTI
HepBOBOi cuctemu. PeduiektopHa ayra, 1i ckiaafoBi Ta pyHKIioHyBaHHS. [{eHTpanbHa Ta
nepudeprudHa HEepBOBI cuctemMu. bynoBa Ta ¢yHKII COMHHOTO 1 TOJIOBHOTO MO3KY.
BereratuBHa HepBOBa cucTeMa (CUMIATUYHUIN Ta MapacCUMNATUYHUI BiIAIM). Brius
BEreTaTUBHOI HEPBOBOI CUCTEMU Ha JisJIbHICTh OpraHi3My.

4.3. 'ymopanbHa peryasuis. Engokpunna cucrema awaunu. OyHkiii 1 OyaoBa
EHJAOKPUHHOI cucTeMU. EHAOKpHMHHI 3a103u (32103 BHYTPIIIHBOT Ta 3MIIIAHOI
cekpertlii). 'opMOHM Ta HEUPOTOPMOHH, X BIUIMB HA MPOLIECH KUTTEAISUIBHOCTI. DyHKITIT
3aJ103 BHYTPIIIHBOT Ta 3MIMIAHOI CEKpellii, HACIIAKY iX MOpyleHHa. BiAMIHHOCTI MIXK
HEPBOBOIO 1 TYMOPAJILHOIO PETYIIAIi€t0 (Pi3iooriaHuX (PYHKITIH opraHizMy.

4.4. BuyrtpimiHe cepenoBuine opranismy JawoauHu. Kpos. Jlimpa BuyTtpimne
cepenoBuie opraHizmy moguHu. Oynkuii kposi. Ckiag Kposi: miasma, (HOpMeHHI
€JIEMEHTH (EpPUTPOLUTH, JEHKOIMUTH, TpombOoruTH). ['pynu kposi cuctemu ABO.



[Monsitra mpo pesyc-dakrtop. IlepenuBanus kposi. 3ciganus kposi. Cknan 1 QyHKii
aiMpu.

4.5. KpoBoHocHa Ta JjiM(paTHYHA CHCTeMH JWJIMHH. bBynoBa KpoOBOHOCHOI Ta
aimpatuynoi cucteM. KpoBoobir, #oro perymsamis. bymoa cepus. BriactuBocti
cepueBoro M's3a. CepueBuii Uk, ioro dasu. Podota cepiis, i peryssiis. KpoBoHnocHi
cyauHH, iX OymoBa 1 GpyHkii. Benuke Ta maje kojia KpoBooOiry. AprepialibHUN THCK.
Jlimparnuna cuctema, ii 6ymosa Ta Gyskirii. JlimpooOir.

4.6. ImyniTer. IMyHHa cucrema JwauHu. IMyHiTeT, Horo Buau. IMyHHa cucrema, ii
CKJIaJl Ta OCOOJMBOCTI (PYHKIIIOHYBaHHS. MexaHI3MU B3a€EMOJII CUCTEMH aHTHICH-
aHTuTL10. Aunepriudi peakuii. IIOHATTS [po IMYHOKOPEKLII0 W IMyHOTEpAIIiLo.
[TpodinakTuka iIHPEKUIMHUX 3aXBOPIOBAHD JIFOJIUHU.

4.7. Imxanns. /IuxagbHa cucrema JiloAuHU. byzaoBa 1 (yHKIII OpraHiB JUXaHHS.
[Ipouecu razooOMiHy y JiereHsxX Ta TKaHMHaX. JuxanwsHl pyxu. IIpouecu Bauxy Ta
Buauxy. HeiiporymopanbHa peryisauia Auxanss. [IoHATTS Opo )KUTTEBY EMHICTB JIETEHb.
Ckian BAMXYBaHOIO, BUAUXYBAHOIO Ta aJIbBEOJISIPHOTO MOBITPs. ['010coBUiA anapar Ta
1oro GyHKIIOHYBaHHS.

4.8. Tpasaennsi. TpaBHa cucrema JwauHu. bynoBa ta QyHKIT opraHiB TpaBiIcHHS.
TpaBHi 3251031 (CIUHHI, NTeYiHKA, TANLTYHKOBA). TpaBHi coku. bynosa i ¢pyHkiIii 3y0iB.
TpaBneHHs y pOTOBIN MOPOXKHWHI, NUIYHKY, KUIIEYHUKY. [IpUCTIHKOBE TpaBIEHHS.
BcemokryBanns. Perynsiiist mpo1ieciB TpaBieHHS.

4.9. O0MiH pe4OBHUH i MepeTBOPeHHs eHeprii B opraHi3Mi JilogAuHu. XapuyBaHHS 1
obmin pedoBuH. [loHATTS mpo 30anmaHcoBaHe/paiioHagbHe/ XapuyyBaHHsS. biikoBui,
JIITTHAM, BYTJICBOIHHUH, BOJHO-MIHEpaJIbHHUI 00MiH. [IOHATTS sSIKOCTI TUTHOT BOIH. POt
depmenTiB, AT® y 3abe3neyueHH1 mpoieciB MeTadonizmMy. Bitaminu, iX posib B 0OMiHI
peuoBuH. llopymieHHss 0OOMIHY pEYOBMH, TOB'S3aHI 3 HECTA4YCI0 YW HAJIUIIKOM
HAJIXO/DKEHHS NEBHUX BITaMiHIB. HeraTWBHUNM BIUIMB HA META00JI3M TOKCHUYHUX
peYOBHUH. 3HEIIKOHKEHHS TOKCUYHHUX CIOJYK B OpTaHi3Mi JroauHu. HeliporymopanpHa
PETYIISAIIS MPOIIECIB META00I3MY.

4.10. Buginennsi. CeuoBuaijibHa cucremMa JwanHu. bynosa 1 GyHKIIT c€4OBUIIBHOI
cuctemu. bynosa ta gyHskiii Hupok. HeppoH sk cTpykTypHO-(YyHKIIIOHATBEHA OJUHUIIS
HUpoK. [Iporiecu yrBOpeHHs Ta BUBEJICHHS Ce4l, X peryssiilis. Poib HUPOK y 3M1CHEHH1
BOJIHO-COJILOBOTO OOMIHY.

4.11. lkipa. Tepmoperyasiuia. bynosa ta gyHkiii mkipu. Ponp mkipu y BUIIIEHH]
OPOAYKTIB MeTaboi3My. TepMoperysiiiis Ta pojib MWKIpU y LbOMY MPOILIECI.



4.1.2 OnopHo-pyxoBa cucTeMa JIOAUHN. 3HaueHHs, QyHKIi, Oy10Ba OMOPHO-PYXOBOI
cucremu. XIMIYHUNA cKiIaa, OynoBa, piCT KicTOK. Tumum 3'eqHaHHsS KicTOK. bymoma
ckenera. OcoOJMBOCTI CKeJleTa JIFOAMHH, 3yMOBJICHI MPSIMOXOIHHIM. M'S30B1 TKaHUHHU.
bynoBa Ta QyHkiii ckeneTHUX M'si3iB. OCHOBHI TpyNH CKEJIETHUX M'A31B. MexaHi3m
ckopoueHHs M's3iB. PoGora, ToHyc, cuma Ta BTOMa M'a3iB. Perymsmis pyxoBoi
AKTUBHOCTI.

4.13. CeHcopHi cMCTeMH JIIOAUHU. 3arajbHa XapaKTePUCTUKA CEHCOPHHUX CUCTEM. Poib
CCHCOPHHUX CHCTEM Yy 3a0e3le4YeHHI 3B'SI3Ky OpraHi3My i3 30BHILIHIM CEpPEIOBHUIIEM.
CeHcopHI cUCTEMH 30Dy, CIyXy, PIBHOBAaru, HIOXY, CMaKy, I0THKY, TEMIIEpaTypH, O0II0.
Penenrropu, ix tumu. Opranu 49yTTs K nepudeprdHi YaCTUHU CEHCOPHUX CHCTEM.
BbynoBa ta QyHKIIT opraHiB 30py, CIyXy Ta piIBHOBAry.

4.14. Buma HepBOBA AisyIbHICTH JI0AUHU. HepBoBi npoliecH, iX moka3HUKU. be3yMoBHi
1 yMOBHI pediekcu, IHCTUHKTH. YTBOpPEHHsS yMOBHUX pediekciB. DopmyBaHHS
TUMYaCOBUX HEPBOBHUX 3B'SA3KIB, 1X 3HAYCHHS I (DOPMYBaHHS YMOBHHUX DPEQIICKCIB.
[NanemyBanHs ymMOBHUX pediiekciB. Di3iof0TiuHI OCHOBU MOBIeHHs. [lepma 1 mpyra
curHaybHI cuctemu. Hauanns. Ilam'ste. Bumma HepBoBa MisbHICTH JIOJUHU Ta 1l
ocHOBHI Tunu. Tunu TemnepameHTy. CoH K (DyHKIIOHAJIBHHUI CTaH OpraHizmMy, ioro
3HAYCHHS.

4.15. Penpoaykuisi Ta po3BMTOK JiIoAuHNU. byioBa crareBoi cucteMu itoauHu. OyHKIIIT
CTaTeBUX 3aj103 JouHU. by/oBa crateBux KIiTHUHU JoauHu. ['amerorenes. [lepBunHi
Ta BTOPUHHI cTaTeBl 03HaKU. Ilepionn oHTOreHe3y moauHu. Po3BUTOK 3apojika 1 mioja,
byHKIi1T mnaneHTd. PO3BUTOK AUTUHU TICIS HAPOIKEHHS.

Po3ain 5. OcHoBM eK0JI0rii i eBOJIOUIMHOI0 BYCHHS.

5.1. Exonoriuni ynHauku. Honyasinis. ExonoriyHl YMHHUKA Ta iXHA Kiacugikallis.
[ToHATTS Mpo ONTUMAJIBHUM [1ama30H [li €KOJOTIYHOrO0 YMHHHUKA. 3aKOHOMIPHOCTI
BIJIMBY €KOJIOTTYHUX YMHHHKIB Ha KUB1 OpranizMu. [IpucTocyBaHHs KUBUX OpraHi3MiB
JI0 JTii €KOJIOT1YHUX YMHHUKIB. EKoJioriuHa BasieHTHICTh. EKoJioriyHa Hila ik pe3yibTar
MPUCTOCYBAHHS OPTaHi3MIB JI0 iICHYBaHHS B ekocucteMmi. [IOHATTS mpo MOmyJAIIifo.
CrtpykTypa Ta XapakTepucTuku nomyisiii. [lapamerpu nomynsmii. [lomymsimiiiai XButi.
[ToHATTS PO MIHIMAIBHY )KUTTE3IATHY MOMYJIAL0. EKOOriyH1 cTpaTerii momy isiiii.

5.2. Exocucremu. Cki1anoBi, BIACTUBOCTI Ta XapaKTEPUCTUKHU eKocucTeMu. biomeHos
Ta 0ioTom. Tumu 3B'13KiB M1k MOMYJIAIISMYU PI3HUX BUIIB B eKocucTeMmax. [lepeTBopeHHSs
eHeprii B exocucrteMax. [IOHATTS mpo MPOJYLEHTIB, KOHCYMEHTIB Ta PEIYyLIEHTIB.
Tpodiuna crpykrypa OioneHo3y. Exosoriuni mipamiau. IIpoctopoBa HEOTHOPIAHICTH
oiorieHo3y. CTpyKTypHE pi3HOMaHITTA OiorieH03y. YacoBa HEOJHOPITHICTh €KOCUCTEM
(beHooriuHI 3M1HH, CYKIIECIS).



5.3. biocdepa sk riaodaabHa exocucrema. CrTpykTypa Ta Mexi Oiochepu.
bioreoxiMiuHi IUKIM (KOJIOOOIT PEYOBHH) SIK HEOOXiJHA yMOBa iCHyBaHHs Oiocdepu.
Buenns B. 1. BepHanucekoro mpo 6Oiochepy Ta Hoocdhepy Ta WOro 3HAUYCHHS IS
YHUKHEHHS TJ100aJbHOI €KOJIOriyHOi Kpu3u. OCHOBHI YSBJIEHHS IPO AHTPOIIOT€HHUMN
(anTpomiyHMil) BIuUB Ha O1ocdepy. Buan 3a0pyaHeHHs, iX HACIIIKU JJIsl eKOCUCTEM Ta
mroauHu. [ToHATTS po AKicTh JoBKULIA. CydacHi ri00alibHi €KOJOT14HI TPoOIeMu CBITY,
eKOJIOT1YH1 pobsieMu B YKpaiHi. AHTPOIIOT€HHUH (aHTPOMIYHUIN) BIIMB HA O10J0T1YHE
pI3HOMAHITTS (BUMHUpPAHHSA BUIIB, BUIUBCEJCHIN). 30epexeHHs Ol0pI3HOMAHITTS SK
HeoOx1Ha ymMoBa crabiinpHOCTI Oiochepu. CyyacHl HANpPSIMKHA OXOPOHHM MPUPOAM Ta
3aXMCTY HABKOJMIIHBOTO CEpeloBHIIA B YKpaiHi Ta CBITI. ba3oBl MONOXKEHHS
npupoioKopucTyBaHHs. KoHIenis cTajioro po3BUTKy.

5.4. Apanranmig K 3arajbHa BJIACTHBICTH Oi0JIOTIYHHMX CHCTEM. 3arajibHi
3aKOHOMIpHOCTI  (popmyBanHsi ajanramid. [loHaTrTs mnpo mpeapanrtaimiro  Ta
nocTajaanraiiro. BnactuBocti aganTtariii. ®opmyBaHHs ajganTaiiii Ha MOJCKYJISIPHOMY
Ta KJIITUHHOMY pIBHSX oprasizauli. [IpuHImMn egHOCTI opraHi3MmiB Ta ceperoBUINA
ixHporo wmemkaHHs. Crparerii apmanrtamiii opraHi3miB. IIOHATTA TPO EKOJOTIYHO
IUIACTUYHI Ta €KOJIOTIYHO HeIlacTH4Hi BHUIAW. [IOHATTS mpo ananTUBHY pajiaiiio.
KutteBi popmu TBapUH Ta POCIUH SK aganTallli A0 cepenoBuina Memkanas. [loHarTs
PO CIPSDKEHY €BOJIONII0 (KOEBOJIOIID) Ta Koananrtamito. OCHOBHI cepeloBHIIA
ICHyBaHHA Ta ajanTaiii A0 HUX opraHi3miB. CrnocoOu TepMoOperyssiii opraHi3MiB.
Cumb6i03 Ta #oro d¢opmu. OpraHizMm sK CEpeAOBHINE MeEMmKaHHA. [lommupeHHs
napasuTU3My Cepejl PI3HUX Tpyn OpraHi3MmiB. AjanTailii napasuTiB JO MEIIKaHHS B
oprasi3mi xassiHa. BianoBijib opraHi3My xassiiHa Ha OCEJIEHHS Mapa3uTiB. ANANTHUBHI
010JI0T1YH1 PUTMU OI10JIOTIYHUX CHUCTEM PI3HOTO PIBHS opraHizaiii. TUnu aganTUBHUX
010JI0T1YHUX PUTMIB OpraHi3MiB. DoTONMEPIOAN3M Ta HOTO aAANTHBHE 3HAYCHHS.

5.5. OcHoBHu eBosOUiliHOrO0 BYeHHs1. [ToHsTTS npo eBomroiito. EBosroliiiina rinoresa
XK.-b. Jlamapka. OcHOBHI N0JI03k€HHS eBotoL1HHOT Teopii Y. lapsina. [loeqnanus Teopii
JlapBiHa Ta TeHETUKH: CHHTETUYHA Teopis eBorolli. [omymsitist oprani3miB K OJTUHUIIS
eosmtorlii. [loHATTS mpo MikpoeBomroNi0. DakTopu 3MIHHM TEHETHUYHOI CTPYKTYpPHU
MOMYJIAIT: MyTaIlii, 13071118, Mirpaiiii, 1peid reHis, IpUPOTHHA 7001p. 3aKOHOMIPHOCTI
po3mnoauly aneniB B nomyidiisx. Cnocoou BuaoyTBopeHHs. [IoHATTs npo 1uBeprexHiio,
KOHBEpIreHI[I}I0 Ta Mapajeii3M, aHAaJOTrI4HI Ta TOMOJIOTIYHI OpraH, PYJUMEHTH Ta
aTaBI3MH, O10JIOTTYHUI Mporpec Ta perpec. Ilornsaum Ha BUHUKHEHHS >KUTTS Ha 3eMill
(kpeartrioHi3M, na"cnepmisi, abiorenes). CydacHi MOrJigM Ha MEPBUHHI €Talu €BOJIOLIT
xuTTs: PHK-cBIT. KittouoBi eTanu eBostoNii ®KUTTS Ha 3eMJIl.






