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ITPOT'PAMA 3 BIOJIOT'II
(Ha ocHOBI 0a30BOi 3araJJbHOI cepeaHbO1 OCBITH)
JJIA BCTYIIHUX BUITPOBYBAHD /10
K3 «XYCTCBKOI'O BASOBOT'O MEIUYHOI'O

OAXOBOTO KOJIE/IXKY”

IosicHIOBAJILHA 3aITMCKA

[Iporpamy po3pobsieHo Ha miAcTaBi Jlep:kaBHOTO cTaHmapTy 06a30BOi 1 MOBHOI
3aranbHOI cepennboi ocBith (IloctanoBa KaGinery MinictpiB Ykpainu Bim 23. 11.
2011 p. Ne 1392) 3 ypaxyBanHsM Jlep>kaBHOrO CTaHAApPTy IMOYATKOBOi 3arajibHOT
ocBiTH (ITocranoBa KaOinery MinictpiB Ykpainu Bim 20. 04. 2011 p. Ne 462) Tta
BiZIMOB1IHO 710 TosioxkeHb «Konuemniiii HoBoi ykpaiHcekoi mkonny» (2016 p.).

Memoro nasuanns 6ion102ii € pO3BUTOK 1 collializallis 0COOUCTOCTI abITYpIEHTIB,
dbopMyBaHHA  iXHBOI  HAI[IOHAJIBHOI ~ CaMOCBIIOMOCTI,  3arajbHOi  KYJbTYpH,
CBITOTJISITHUX OPIEHTHUPIB, €KOJOTTYHOTO CTUJII0 MUCJICHHS Ta TMOBEAIHKU, TBOPUYUX
3M10HOCTeH, MOCTITHUIBKUX 1 JKUTTe3a0e3meuyBalbHUX HABHUYOK, 3JaTHOCTI J0
CaMOPO3BUTKY ¥ CaMOHABYaHHS B yMOBaXx IJI00QIBHUX 3MIH 1 BUKJIUKIB.

Ha icnumi 3 6ionoeii ecmynnuk noeuner susasumu.

e 3HAHHA npeaMeTy 6ioorii. OCHOBHI raimy3i 6i0J10rii Ta i MiCIle cepeT IHITUX HaYK;

® 3HaHHSA CTPYKTypu Ta (YHKI[IOHYBaHHS OIOJOTIYHHUX CHCTEM, iX
IHAUBINYaJTbHUM Ta ICTOPUYHHUM PO3BUTOK, B3a€EMO3B’SA30K MDK OpraHiaMamu i
CEepeIOBUILEM;

® 3HAHHSA OCOOJNMBOCTEH OyIOBM Ta TMPOIECIB JKUTTEMISIIBHOCTI BIPYCIB,
MPOKapioT, TpuoiB, POCINH, TBAPUH Ta JIOAUHU;

® 3HAHHS OCHOBHHMX IOHSTh, 3aKOHOMIPHOCTEH 1 3aKOHIB, IO CTOCYIOTHCS
OyZI0BH, KUTTS 1 PO3BUTKY OpraHi3MiB, €HICTh OPTaHIYHOTO CBITY;

e 3HAaHHS aHali3y, CHUCTEeMaTu3allli, y3arajJbHEHHS 3aKOHOMIPHOCTEH KUBOT
MIPUPOIH;

® yYMiHHS MOPIBHSHB 010JIOT1YHUX 00’ €KTIB, SBUIIT 1 TIPOIIECIB;

® yMiHHS OOTPYHTOBYBAaHHS TPUYMHHO-HACTINAKOBI 3B’SI3KM Yy O10JIOTTYHHX
CUCTEMAX;

® YMIHHS MOSCHUTH O10JIOTIYHI SBHINA 1 MPOIIECH, 3arajibHi BJACTUBOCTI KMBUX
CUCTEM Ta MEPCIEKTUB PO3BUTKY Oiochepu.



Beryn

bionoris — Hayka npo xuttsa. OCHOBHI BIaCTUBOCTI *UBOro. Haykwu, 1o
BHUBYAIOTh JKUTTH.
Pi3HOMAHITHICTh XUTTS (Ha MNPUKIANAaX MPEACTABHUKIB OCHOBHUX TPYH *KHUBOI
npupoan). [ToHATTS mpo BipycH.
Metonu 610JI0TTYHUX AOCTIIPKEHb OPraHI3MiB.

1.  Pocamam
PocnuHHMI CBIT — CKJ1aloBa YaCTHHA MPUPOIHU, MOTO PI3HOMAaHITHICTh. boranika
— HayKa Mpo POCIMHHUU CBIT. Poib pocinuH y mpupoji, 3HAY€HHsI B SKUTTI JIFOJUHU,
rocrnoaapctBi. PocianmHu — ocHOBHE Jkepeno BiTamiHiB. OXOpoHa )KUBOI MPUPOIH.

1.1. IToHATTS MPO BereTATHBHI Ta TeHEPATHBHI OPTraHH POCIMHM.

Kopinb 1 ¥oro ¢ynkuii. Bunu kopeniB. Tumu (cTpukHeBa 1 MHUUYKyBarta)
KOPEHEBUX CHCTEM Ta iX yTBOPCHHsS. 30BHIIIHS 1 BHYTPIIIHSA OyJ0Ba KOpEHsS. 30HH
kopenst. Pict kopens. IlornmHaHHS BOJaW 1 MiHepanbHUX pedoBuH. JloOpuBa. ['pyHT,
Horo 3HaYeHHS JJI KUTTS POCIUH. BUI03MIHU KOpEHIB.

Ilarin. Bpynbka — 3a4aTkoBUl Tarid, ii OyqoBa. BpyHbKH JTHCTKOBI Ta KBITKOBI,
ix OymoBa Ta posTamryBaHHS Ha cTeOmi. Po3BuTOK marona i3 OpyHbKku. Pict crebna B
JOBXHHY, Tany>keHHd. BHyTpimHs OynoBa crebiia AepeBHOI OPOAH Y 3B’ 53Ky 3 HOTO
byHKITISIMHU.

Pict crebna B ToBmKMHY. YTBOpEHHs piuHMX Kijelb. [lepecyBaHHS MiHEepadbHUX
Ta OpPraHiYHUX PEUYOBHH IO CTEOITY.

Buno3mineHi nmaronu: KopeHesuiie, Oynb0a, ITuOyIruHa. Ix oynosa. bionoriune Ta
HapOJHOTOCTIOIAPChKE 3HAUCHHS.

Jlucrok — OiuyHa 4YacTMHA TaroHa. 30BHIMIHSA OynoBa nucTKa. JKUITKyBaHHS.
Jluctkm mpocTi 1 ckimanmHi. PosmimenHs nmcTKiB Ha cTebai.  OcoOauBOCTI
MIKPOCKOMIYHOT Oy/lOBM JHCTKa B 3B 53Ky 3 MOro (YHKIIISIMU: MOKpUBHA TKaHWHA
(mkipa, TpOAMXH), OCHOBHA 1 TPOBIJHA TKAHWHU JIUCTKA, BUMAPOBYBAHHS BOIHU
muctkaMu. Bunosminm nuctkis. Jlucromnan.

BereraTuBHe PO3MHOMKEHHSI POCAMH Yy TPUPOJAI 1  POCITHMHHHIITBI
(BUIO3MIHCHUMH TaroHaMH, XKUBIISIMHU, BIJIBOJKAMH, TOJUIOM KYIIIB, IICTUICHHSM).
bionoriune 1 HApOAHOTOCTIOIAPCHKE 3HAUYCHHSI BET€TATUBHOTO PO3MHOKECHHS.

Ksitka, njin, Hacinmna. KBiTka — opraH HaciHHEBOTO PO3MHOKEHHSI POCIIHH.
bynosa, ouBiTiHM, THYUHKH, MaTOYkH. KBITKM 0/THO-, ABOocTaTteBi. OMHO- Ta JBOJIOMHI
pocaunu. CynuBitTTs Ta iX O10JIOTIYHE 3HAYCHHS. 3amuieHHsS (CaMO3amuiICHHS,
nepexpecHe 3anuiieHHs). llITydyHe 3amuieHHS. YTBOpPEHHsS HACIHHA 1 MJIOAIB. Twumm
mioiB. byjjoBa HaciHHS (Ha IPUKIIA/1 OHO- 1 IBOCIM’ ITOJIbBHUX POCIHUH).

YMoBU mnpopocTaHHs HaciHHS. JKuUBJIEHHS 1 pICT HPOpPOCTKA. ATpOTEeXHIKa
HaciBaHHS HACIHHS 1 BUPOULYBaHHS POCIIUH.

3HayeHHs KBITKH, HACIHWHM Ta IJIOAY B MIPUPOJII 1 )KUTTI1 JTIOIUHHU.



[ToHATTS NpO cucTEMATUKY pociauH. [TOHATTS mpo TaKCOHOMIYHI KaTeropii: BU/,
pia, polaMHa, Kiac, BiaAul, mapctBo. PociuuHi yrpynoBaHHs. IloHATTS mpo Hayky
exosorito. Exonoriudi ¢pakTopyu HEKHUBOI 1 )KUBOI TPUPOIH.

1.2. Pi3HOMAaHITHICTH POCIHH

Hoxpuronacinni. Oco0aMBOCTI OyI0BU Ta KUTTEAISIIBHOCTI KBITKOBUX POCIIUH.
Pi3HOMaHITHICTb.

Knac ngBociM’simonbHi pocivHu. PoauHu: XpecTouBiTi (KamycTsiH1), pO3OLBITI,
0000BI1, MMacIbOHOBI, CKJIaJHOIBITI (alCTPOBI).

Krnac ognocimM’sinonbpH1 pociuHu. PoauHu nutiiiHi, 371akoBl. XapaKTepHI O3HAKU
pPOCIIMH Ha3BaHUX POAMH, iX OI0JOTiYHI OCOOJMBOCTI Ta HAPOAHOrOCIOJAPCHKE
3HAYCHHS.

I'ononacinni. bynoBa 1 po3MHOXKEHHsSI TOJOHACIHHMX (HA MPUKIAIl COCHH).
Pi3HOMaHITHICTh XBOWHUX, X 3HAUYEHHS B MPUPO/Ii, HAPOJTHOMY TOCIOTAPCTBI.

Ianopori. XBowi. [lnaynu. bynoBa 1 po3MHOXKEHHS, X POJIb Y IPUPOJII 1 )KUTTI
JFOIVHH.

Moxu. bynoBa 1 po3MHOXEHHsT MOXIB (Ha MPHUKIAAI 303YJIMHOTO JIHLOHY).
Cdarnym. YTBOpeHHs TopQy.

Bopopocrti. bymoBa 1 KUTTENSUTBHICTH OJHOKIITHHHUX (Ha TPHUKIAII
XJIaMIIOMOHAIM) 1 HHUTYACTUX (HA TPUKIAAl yJIOTpuUkca) Bojopocteil. Poib
BOJIOPOCTEN Yy MPUPO/I1 Ta HAPOJIHOMY T'OCIIOIAPCTBI.

Baxrepii. bymoBa 1 xurremisnpHIiCTh OakTepiii. Po3mMHOXEHHS OakTepii.
PosnoBcrokeHHst OakTepii 'y TOBITPI, TIPYHTI, BOJI, J>KMBHUX Opranizmax. Poiib
OakTepii y TPHUPOJII, MEIUIIHUHI, CUIBCBKOMY TOCIOJAPCTBI 1 MPOMHUCIOBOCTI.
XBopoOOTBOpHI OakTepii Ta 60pOTHOA 3 HUMHU.

I'pubu. 3aranbHa xapaktepuctuka TpubiB. IllankoBi rpubum, ix OymoBa,
YKUBJICHHSI, CUM0103 3 pPOCITUHAMH.

inboBi Tpubu. Mykop. Ileninun, ¥HOro BUKOPUCTAHHS ISl OTPUMAaHHS
aHTUO10TUKIB. JIpiKITKI.

['pubu-mapa3uTH, Kl BUKIMKAIOTh XBOPOOU POCIIHH.

Poxb rpubiB y npupoai i HApoJHOMY T'OCTIOTAPCTBI.

JInmaiinuku. bynosa. )Kusnenns. PoamuoxxeHns1. Ponb nmumaiHUKIB y Ipupo/Ii
1 TOCITOaPCTBI.

2. TBapuuan

TBapuHHMIA CBIT — CKJIajioBa YacTuHa Tpupoad. IlomiOHICT 1 BIAMIHHICTH
TBapHWH, POCIHH 1 TpUOiB; MICIIE TBAPUH Y IPUPOSII.

Cucrematvka TBapvH (3aBJaHHS CUCTEMATUKH, TAKCOHOMIYHI KaTeropii, OCHOBHI
MPUHIMIY Kiacudikarii TBapuH). OCHOBHI CUCTEMAaTHYHI TPYIH TBAPHUH.

2.1. PizHOMAaHITHiCTH TBAPUH

OnHOKJIITHHHI  TBApWMHHU. 3arajbHa  XapakKTEpUCTUKA  OJHOKIITUHHHUX,
0COOJIMBOCTI iX OyIOBH 1 )KUTTEAISTBHOCTI.

Awmeba. [IlepecyBaHHs, >KMBJICHHS, JHWXaHHS, BHAUICHHA. PO3MHOXEHHS.
YTBOpPEHHS LIUCTH.

EBrnena 3enena. OcoOJIUBOCTI JKUBICHHS.



[ady3opiga-rydenbka. bynosa, OCHOBHI  TPOLECHU  KUTTEAISIIBHOCTI.
[lonpasnuBicTk.

KumkoBonopoxuunHi. 3aranbHa xapaktepuctuka taumy. ['igpa. 30oBHIIHS 1
BHYTpilHA OynoBa. Tunum kiituH. IIpomeneBa cumertpia. J{BomapoBicte. HepBoBa
cuctema. JKusnenss. Perenepanis. Po3aMHOKeHHS.

Pi3HOMaHITHICTH MOPCHKHX KUIIIKOBOMOPOKHUHHUX (KOPAJU, MEAY3H), iX 3HAYCHHSI.

Ilnocki 4epBu. 3arajibHa XapakTEpPUCTHKA THUIY, OCOOJMBOCTI OyIOBU 1
KUTTENIIBHOCTI HA MpUKIanl IutaHapii Owioi. [lnocki mapa3suTH4Hi YepBH.
[IpencTaBHUKM Ta TX KUTTEB1 [IUKIIU.

KpyrJai yepBu. 3aranbHa xapakTepucTuka TUIy. AcKapuaa JIIOJAChbKa, ii OynoBa
Ta JKUTTEAISIBHICTD. LIMKIT po3BUTKY. PO3MHOKEHHS.

[IpuctocoBaHicTh 4YepB’SKIB 10 TapasUTH3My Ta CIIOCOOM 3amoOiraHHs
3apaKEHHIO.

Kinbuacti yepBu. 3arajnbHa XapakTEpUCTHKA THUITy. 3OBHIIIHS 1 BHYTPILIHS
OymoBa Ta KHTTEMISUIBHICTD JOMIOBOTO YepB’sika. Po3mHOXkeHHs. Ponb momoBux
4YepB’sIKiB Y IPYHTOYTBOPEHHI.

MoJrocku. 3aranpHa xapaktepucTthka THiy. CTaBKOBUK Benukuid. bes33yOka.
30BHIIIHA Ta BHYTpIIHS i1X OymoBa Ta  OCOOJIMBOCTI  KUTTEIISIILHOCTI.
Pi3HOMAaHITHICTh MOJIIOCKIB, iX pOJIb Y IPUPO/I] Ta 3HAYCHHS B HKUTTI JIFOJIUHH.

YsenucToHori. 3araigbHa XapakTtepuctuka Tunmy. PisHomaniTHicTh. [lomin Ha
KJIaCH.

PakononiOni. 3arasibHa xapakTepucTtuka kiacy. OcoOmmBocTi OymoBW 1
KUTTEISTTBHOCTI paka piukoBoro. Po3sMHOKEHHS!.

[TaBykomomiOHi. 3aranmbHa XapaktepucTuka kiacy. OcobGnuBocti OyaoBH Ta
KUTTEISTLHOCTI MaByKa-xpecToBuka. Korimii. 3oBHinmHsA Oyn0Ba. 3HaU€HHS B IPUPO/II
1 )KUTT1 JIFOJWHU. 3aX0JIH 110 3aXUCTY JIFOJIUHM BiJ] KIIIIIIB.

Komaxu. 3arampHa xapaktepuctuka kimacy. OcoOnuBocTi OynoBH 1 MPOIIECIB
KUTTEISIBHOCTI KOMax (Ha TpUKIAAl Xpylla TpaBHeBoro). Po3smuokeHHs. Tumu
po3BUTKY KoMax. OCHOBHI pSAu KOMax: JIYCKOKpPHWJIl, TBEPAOKPHUI, JABOKPHIIL,
NEPEeTUHYACTOKPWII, TpAMOKpuii. OcoOmuBOCTI OyIOBHM Ta IKUTTEISIIBHOCTI
IPEJACTaBHUKIB KX PAIB KOMax. PoJib 1 3HaYeHHS KOMaxX.

XopaoBi. 3arampHa Xxapaktepuctuka tumy. Kmac mannetHukud. OcoOIMBOCTI
OyJ10BY JIaHIICTHHKA.

Pubu. 3aranpHa xapakrtepucTtrka rpynu. [lomin Ha xmacu Xpsmosi i KicTkosi.
OcoOnuBOCTI 30BHINIHBOI Ta BHYTPIMHBOI Oyma0BH puUOM HA MPUKIAAI OKYHS
piukoBoro. Pi3HOMaHITHICTF puO (aKymm, OCETpPOBi, KICTKOBI, KHCTEMepi).
PosmuoxkenHs, HepecT 1 po3BuTok. Mirparii. Typ6orta mpo moTtomctBo. ["'ocniomapcrke
3HA4YEHHS pHoO.

3emHoBoaHI. Xapakrepuctuka kiacy. JKaba. OcoOauMBOCTI 30BHINIHBOI Ta
BHYTPIMIHBOI OyJOBH, TPOIECIB JKUTTEISUIBHOCTI. PO3MHOXEHHS 1 PO3BUTOK.
Pi3HOMAaHITHICTH 1 3HAYECHHS.

Ilna3ynu. 3aranpHa XapakTepucTuka kiacy. Suripka npyzaka. OcoOnuBocCTi il
OyJ0OBU 1 TMpPONECIB KUTTEAIILHOCTL. PI3HOMaHITHICT Cy4YaCHUX IUIA3yHIB IiX
npakTu4dHe 3HadeHHs. [[0X0KeHHS MI1a3yHiB.

IrTaxu. 3aranbHa xapaktepuctuka kiacy. OcoOJMBOCTI 30BHINIHBOT Ta
BHYTPIIIHBOI OYyJOBM Ta MPOLECIB KUTTEAISUILHOCTI NTaxiB Ha MNPUKIAAl roiyoa.
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[loBeninka mnTaxiB. Po3MHOXKEHHS 1 PO3BUTOK mnrTaxiB. TypOoTa MpoO MOTOMCTBO.
[IpucTocoBaHIiCTh NTaxiB 10 CE30HHUX SABUII y NpuUpoal (THI3AyBaHHsS, KOUyBaHHS,
NEepesboTH) 1 PI3HUX YMOB ICHyBaHHS. Ponb nTaxiB y mpuUpoal 1 KUATTI JIIOJUHHU.
[ITaxiBHUIITBO.

CcaBui. 3aranpHa xapakTepucTuka kiacy. OcoOJMBOCTI 30BHINIHLOT Ta
BHYTPIIIHBOI OyJOBU Ta MPOILECIB KUTTEISIBHOCTI HA MPUKIAAl COOAKU CBIMCHKOI.
Pi3HOMAaHITHICTh ccaBliB. XapakTepUCTUKa OCHOBHUX psiaiB: Ilepmo3Bipi, CyMuacTi,
Komaxoinui, Pykokpuni, I'puzynu, Xwuxaku, Jlacronori, KutomoniOui, IlapHo- 1
Henapuokonuthi, Ilpumatru. Ponbs ccaBuiB y mnpupoal 1 OKUTTI JIIOJMHHU.
CutbChKOTOCTIOIAPCHKI TBAPUHHU KJIACy CCaBIIiB.

ETtanu po3BUTKY TBapMHHOTO CBITY. YCKIJIaJHEHHS OyIOBU Ta MKUTTEIISIBHOCTI
XpeOETHUX y MpOIEeCl ICTOPUYHOIO PO3BUTKY TBAPUHHOTO CBITY. B3aeMo3B’s30K y
PO3BUTKY TBApUH 1 POCIHH.

[Ipuponni yrpymnoBaHHs (Ha TpUKIaAl JiCy, BojaoWMu). Bzaemo3B’s3ku B
OPUPOJHUX YTPYTOBAHHSIX.

2.2.IloBeninka tTBapun.lloBeninka TBapuH, MmeTonu 1i BuBUeHHS. CrnocoOu
OpIEHTYBaHHS TBapuH. Mirpaiiis TBapuH.

3. bBioAoria AroAmHM
[i ckmamoBi yacTuHM: aHATOMIs, (i3i0NOTisA, AHTPOIOJIOTIs, TEHETHKA Ta €KOJIOTis
moauHu. ['iriena — Hayka mpo 3J0poB’sl Ta fioro 30epekeHHs. [IOHATTS mpo 370poB’s i
XBOPOOY JIFOJUHU.

3.1.0prani3m J0auHH K HiJTicHAa OiosoriyHa cucTemMa

Opranu, ¢izionoriyni Ta ¢GyHKIIIOHAIBHI CHCTEMH OpraHiB. I'emocTtas, MmUIIXu
fioro 3abes3neyeHHs. 3arajbHI BIIOMOCTI TPO HEPBOBY, T'yMOpajdbHY Ta IMYHHY
peryssiii TisSTbHOCTI Oprani3My JroauHu. [IOHATTS PO Moapa3auBiCTh Ta pediiekc.

3.2. EHnokpunHa cucremMa

Ponb eHmOKpHHHOI cucTeMH B 3a0€3ICUeHHI KUTTEAIUILHOCTI. 3arayibHi YSABJICHHS
PO 3aJI03U 30BHINIHBOI, BHYTPIMIHBOI Ta 3MilIaHoi cekperii. [IoHATTS mpo ropMoHH,
iX XIMI9HY NPUPOY Ta PYHKIIi. 3a51031 BHYTPIIIHBOT CEKPEIlii JTIOANHH Ta X (QYyHKIIIi:
rimodi3, murTomoaidHAa 1 MIANUIYHKOBAa 3aJl03W, HAIHUPHUKUA, THUMYC (BHJIOYKOBA
3ano3a). OcoOIMBOCTI TYMOPANBHOT PETYIISIIIT )KUTTEBUX (PYHKI[IH OpraHi3My JIIOJIUHHU.
MoxuB1 MOPYIIEHHS CEKPETOPHOI ISIIBHOCTI 3a703 BHYTPINIHBOI CeKperii, ix
npodimakTuka.

3.3. 3B'A30K opraHi3My JIIOJUHHU i3 30BHilIHIM cepenoBuieM. HepBoBa
cucremMa

OcCHOBHI ySBIEHHS TPO HEPBOBY CHUCTEMY, ii 3HAYCHHS B PETyJSIli Ta
Y3ro/PKeHH1 (YHKIIH OpraHi3My JIOJWHHU, y B3a€EMOJII OpraHiaMy 3 JOBKULISM.
bynosa ta Bumu HeiipoHiB. HepBu Ta HepBOB1 By3nu. PednekTopHuil mpuHUUN
JISTBHOCTI HepBOBO1 cucteMu. besyMoBH1 Ta yMOBHI1 pediekcu. PednektopHa nyra.

[loain HepBOBOI cCUCTEMM Ha LEHTpabHY 1 nepudepuuny. bynosa 1 QyHkuii
COMATUYHOTO Ta BEr€TaTUBHOTO BIJIJIUIIB HEPBOBOT CUCTEMH.



bynoBa Ta ¢yHkuii cnuHHOr0 MO3Ky. ["oioBHUI Mo30K. BynoBa Ta ¢pyHKIIi Horo
BIIUTIB (OBracToro MO3KYy, MO30YKY, CEPEIHbOIro, MPOMDKHOIO 1 MEPEIHBOTO
MO03KY). Kopa Benukux miBKyJb Ta ii pyHKIIi.

MoxuB1  MOPYHWIEHHS CTPYKTYpU Ta (YHKUIA HEpPBOBOI CHCTEMH, iX
npodUIaKTUKA.

B3aemo3B’ 430K HEPBOBOI 1 F'yMOpaIbHOI peryJisiii B opranizmi JtoauHu. [loHarrs
Ipo cTpec Ta PakTopH, K1 HOro CIPUUUHSIOTh.

3.4.0mnopa ta pyx

OnopHo-pyxoBa cucTeMa JIIOJIMHY, ii PyHKIT Ta 3HaueHHs. KicTkoBa Ta XpsmioBa
TKaHWUHH, 3B’ S3KU Ta CYXOXWIKU. BynoBa, ckiaj, BIaCTUBOCTI KICTOK Ta iX picT. Tunu
KICTOK OpraHi3aMy JIOAUHHU. Xpsmi. Pyxowmi, HamiBpyxoMi 1 Hepyxomi 3’€IHaHHS
kictok. bynoBa Ta Tunu cyrno0iB. Ckeyer OKpeMUX BIIAUIIB JIOAUHU: TOJOBH,
Tysly0a, BEpXHIX 1 HUXKHIX KIHI[IBOK Ta iX mosiciB. OcoOJMBOCTI OyIOBH CKEJETY
JIFOJMHM B 3B’SI3KY 3 IPSIMOXOIIHHSM 1 TIpariero.

M’s131 K yacTHMHa OMOPHO-PYX0BOi cucteMu. OcobnuBocTi Oya0BH Ta QYyHKITI
NOCMYTOBaHUX (CKEJIETHUX) M’s31B: iX 3’€IHAHHS 3 KICTKaMU Ta IIKipoto. Pounb
HEPBOBOi Ta TyMOpPaJIbHOI CHUCTEM B PETyJsllii JIJIBHOCTI M’s31B. MexaHI3MU
CKOpOYEeHHS M si30BUX KJITHH. CraTMyHa 1 JuHamigyHa poOoTa M s3iB, iX
BTOMJIIOBAHICTh Ta ii ¢i3ionoriuni npuyuHd. OCHOBHI Tpynu M’si31B: TOJOBH, UIHI,
Tysny6a (TpyAaHOT KJIITKH, )KMBOTA, CIIMHU), BEPXHIX 1 HUKHIX KIHI[IBOK. PerysmtoBaHHsI
HABaHTAXKEHHS Ta BIAMOYMHKY. PyxoBa akTUBHICTH 1 310poB’s. [imoguHamis Ta
3anobiranHs id. [lpyuMHM BUHUKHEHHS BUKPUBJICHHS XpeOTa 1 PO3BUTKY
IJIOCKOCTOTIOCTI, 3aX0JIM 3alo0IraHHs MM aHOMaJlisAM. 3HAYCHHS Tpaili, (Hi3UIHOTO
BUXOBaHHS, 3aHATTd CHOPTOM Ta aKTUBHOIO BIANOYMHKY JJIi MPABUIBHOTO
dbopMyBaHHS CKeJleTa 1 PO3BUTKY M’ SI31B.

3.5. TpaHcnopT peyoBHH

Cknan, ¢yskmii Ta 3HadyeHHS Kposi. Ilmasma kpoBi, ii XIMIUHMH CKJIag Ta
BiIacTuBoCcTi. bymoBa Ta QyHKIII epUTPOIUTIB, TPOMOOIUTIB Ta JeHKouuTiB. ['pymnu
KpoOBi Ta pe3yc-pakrop. 3cimanas kposi. [IpaBuna nepernBaHHS KPOBI.

[lorsTTss mnpo iMyHITeT. Buam iMyHITETY: KIITUHHUA Ta TYMOpPAJIbHHMA,
BpODKEHUH Ta HaOyTuii. Mexanizmu ¢opMyBaHHs iMyHITeTYy. [IOHATTS Mpo aHTUTEHU
Ta aHTUTUIa. DOpMYyBaHHA IMYHHHX peEakilid opraHisMy. MOXIUBI NPUYNHU
NpUrHiYeHHd IMyHHOi cucteMu. [loHsATTS mpo iMyHHY mam’sate. [IpobGnema
BIITOPTHEHHSI YYXXKOPITHUX YAaCTUH TPH MepecaKeHHl TKaHuH 1 opraniB. [ITyunuii
iMyHITET (aKTUBHHI Ta macuBHUI). [IOHATTS Mpo BakIMHHM Ta CUPOBATKH, IX POJb y
mpoUTaKTHUIN Ta JIIKYBaHHI 3aXBOPIOBAHb.

bynoBa ta poGorta cepus moguuau. ABTOMaris cepiisi. HepBoBa i rymopainbHa
PETYIISIIIIST CEPIIEBOTO ITUKITY.

bynoBa ta ¢yHKIIi KpOBOHOCHHX CyIWH (apTepid, BeH, KamuIIpiB), BETUKOTO 1
MaJIoro Kul KpoBooOiry. Pyx KpoBi Mo cynuHax, KpoB’sHHl ThC B Hux. llynbc.
HeliporymopanbsHa perysiiisi KpoBooOiry.

Jlimpatnuna cucrema, nimMdooOir. Ckrnan, yTBOpeHHS Ta GyHKUIT JTIMQU.
Oco6auBOoCTI Oy/10BU TIM(PATUYHUX BY3JIIB Ta iX POJIb.

B3aeM03B’ 5130k MIXK KPOB’10, TKAHUHHOIO PLAMHOIO Ta JTiM(DOIO.



3.6. Inxanus

bynoBa 1 ¢yHkuii BepxHiX (HOCOBa MOPOKHUHA, HOCOTJIOTKA, POTOTJIOTKA) 1
HIWKHIX (TOpTaHb, Tpaxes, OPOHXM) NUXAJIbHUX HUIIXIB. bynoBa 1 QyHKIIT JereHb, iX
po3TallyBaHHs B OpraHi3Mi JIIOJAUHU. AJIbBEOJH.

[Ipomecu Bamxy 1 Buauxy 1 ix perynsamis. ['a3000min B sereHsx. OCHOBHI
MOKAa3HUKU aKTUBHOCTI JUXaHHA. OOMIH ras3iB B TkaHuHax. HepBoBa i1 rymopanbHa
peryJssiiist AMXaHHS Ta OCHOBHI MPUYUHU, K1 MOXYTh BUKJIMKATH 1X MOPYIICHHS.

3.7. TpaBJjieHHs1 Ta 00MiH PeYOBHH B OPTraHi3Mi JIIOAUHU

3Ha4yeHHs] TPOIECIB TPaABICHHA Ta BCMOKTYBaHHsS TIOXHBHUX pPEUYOBUH B
IUTYHKOBO-KHUIIKOBOMY TPAaKT1 AJisl KUTTEASUIBHOCTI OpraHizmy JtoauHu. OCHOBHI
BIJTOMOCTI MPO Xap4OB1 MPOAYKTH POCIMHHOTO 1 TBAPUHHOTO MOXOJKEHHS, CIIOCO0U X
30epiraHHsa. MeToan qoCTiKEHHS TIPOIECIB TPABJICHHS.

BynoBa poToBO1 MOpOXKHUHM Ta TpaBiieHHs B Hild. bynoBa Ta ¢yHkiii 3y6iB. Poib
s3MKa B TEpPEMINIyBaHHI 1Ki Ta B CHpUUHATTI ii cMmaky. Ckiag Ta poib CIWHU B
TpaBneHHi. KoBTaHHs Tki, MexaHi3M Horo 3miiicHeHHs. bynoBa Ta ¢yHKIIi
CTPaBOXOY.

bynosa mutynka. TpaBieHHss B HbOMY 1 HEPBOBO-TYMOpajbHa PETYIsllis HOro
nisutbHOCTI. CKTa[l MUTYHKOBOTO COKY, HOTO POJIb y MPOIIECi TpaBICHHSI.

BynoBa TOHKOTO KHIIIEYHHUKY, TPABICHHS Ta BCMOKTYBaHHS MMOKUBHUX PEUOBHH Y
HhoMy. CKJaJ KHUIIKOBOTO COKY, CEKPeTy IMiJUUIYHKOBOi 3aJ03M 1 TMEYiHKH, POJIb
’KOBUHOT'O MIXypa.

bynoBa TOBCTOrO KHWIIEYHUKY, TpPABJIE€HHS Ta BCMOKTYBaHHS B HBOMY.
dopMyBaHHSI KaJOBMX Mac Ta BUBEIEHHA iX 3 opraHizmy. Poip MyTyamicTHYHUX
MIKpPOOPTaHi3MiB B KHUIIICUHUKY (KHUIIIKOBA MMaJMYKa TOIIO) B 3a0€3MEUCHH] TPaBICHHS
Ta CHUHTE31 010J0TiYHO akTUBHHMX pedoBUH (BiTamimm K Tta B12 Ttomo). I'iriena
TPaBJICHHSI.

Bitamiau Ta ix posb B 00MiHI pedoBuH. [IOHATTS mpo aBiTamiHO3M, TiMO- Ta
rinepBitamMino3u. BmicT Ta cmocoOu 30epiraHHs BiTaMiHIB B OCHOBHHX XapuOBHX
npoaykrax. HopMu XapuyBaHHS B 3aJ€KHOCTI BiJi BMICTy HEOOXIIHMX OpraHi3My
PEYOBHMH Ta BUTpAT eHeprii. JlikyBanpHe XapuyBaHHS.

3.8. Buninenns. Tepmoperyasiuis

HeoOxigHicTh BUAUICHHS 3 OpraHi3aMy MpOAyKTiB oOMiHy. bymoBa Ta QyHkmii
OpraHiB  CEUOBHAUIBHOI  CHCTEMH: HHUPOK, CEYOBOJIB, CEUOBOTO  MiXypa,
CEYOBHUIIPHOTO  KaHally. YTBOPEHHsSI  Ce€Yi, peryisiis CE4YOyTBOPEHHA 1
CEYOBUIIJICHHSI.

[IpodimakTrka 3aXBOPIOBaHbL CEUOBUILIILHOI CHCTEMH.

Hlkipa. bynosa ta dynkmii mkipu. [loxigHi mIKipU JIOAWHA — BOJOCCS 1 HITTI.
Ponp mikipu B Teruoperyssiiii opranizmy mroawau. ['iriena mkipu. [Ipodinakrtuka
3aXBOPIOBaHb LIKIPH.

3.9. PO3MHO:KEeHHA Ta PO3BUTOK JIIOANHI

3arutiiHeHHS, PO3BUTOK 3apoOJiKa Ta IOy (BariTHICTh). ['eHeTUUHE BU3HAUYCHHS
ctati. HapokeHHsT TUTUHU, TOIyBaHHS MATEPUHCHKUM MOJIOKOM. PicT Ta po3BUTOK
JUTUHU (€Tary HOBOHAPOXKEHOCTI: TPyAHUN (HEMOBIIS), SICENIbHUM, NOUIKUIBHUM Ta
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mKUIbHUI). OCOOMMBOCTI CTaTEBOTO JIO3pIBaHHS XJIOMYMKIB 1 J1BYATOK. Perysiis
HapoKyBaHOCTL. MOXIIMBI NOpPYIIEHHS Nepeliry BariTHOCTI. YMOBHU iX BUHUKHEHHS
Ta PO UIAKTHKA.

TpuBanicts XUTTA TIOAUHU. CMEPTh K 3aBEPUICHHS 1HAWB11YalbHOTO PO3BUTKY.
[ToHATTS MPO KIIHIYHY CMEPTh.

3.10. 3B's130Kk opraHizmy JIIOAMHMY i3 30BHIIIHIM cepegoBumeM. CeHCOpHI
CHUCTEMH

3arajgbHa XapakTepUCTUKA CEHCOPHUX CUCTEM, iXHs OyIoBa.

3opoBa ceHcopHa cuctema. Oxo. I'iriena 3opy.

CnyxoBa ceHcopHa cucteMa. Byxo. I'iriena ciyxy.

CeHCopH1 CUCTEMU CMaKy, HIOXY, PIBHOBAru, pyxy, 10THKY, TeMIIepaTypu, OOJIIO.

3.11. Buma HepBOBa AiSlJILHICTH

besymoBHi pediiekcu Ta iIHCTUHKTH. Y TBOPEHHS, BUJIM YMOBHHX pPedIIeKCiB, iX
3HaueHHs. ['aibMyBaHHS pedIIeKCiB Ta HOro 3HAYCHHS JIJIT HOPMAJIbHOT TTOBETIHKA
JFOIVHH.

BimuyTrsa. CpuitHATTS MOAPA3HHUKIB SIK MOYATKOBUW €TaIl MICUXIYHUX TPOIIECIB.
VYBara Ta ii poJsib Yy COpUHHSATTI iHGOpMAIIii.

Ilepma 1 gpyra curHaiapHi cuctemu. DizioyioriyHi ocHOBU MoBH. [IposiBu mii
BHUIIIOT HEPBOBOI CHCTEMH Ta iX 3HAYEHHS: CBIAOMICTh, MHUCIICHHS, €MOIlli, MOTHBAIIIi,
nam’ath (¢iziosoriyHa mpupoja, BuaM). Di310JOTTYHI OCHOBU IaMm’STI Ta EMOIIIH.
Emortitini cTpecu Ta iX BIuMB Ha opraHizM. CriocoOu KepyBaHHS €MOIIISIMHU.

OcHOBHI THUMM BHWINOI HEPBOBOiI cucTteMu. llcuxonoriyHa I1HAMBITYaTbHICTD
moauHn. Haxumu, iHTepecu, TeMIepaMeHT, Xxapakrep. 3110HOCTI Ta 001apOBaHICTh, 1X
BUSIBJIICHHS Ta Po3BUTOK. [ToHATTS mipo ocobucTicTh. bionoriyni Ta comianbHi moTpedu
JMIOMMHM. IX MOTHBallii Ta poib y peryismii moBeaiHkd. biomoriuHa mpuposaa
ocobucrocTi. [ToHaTTS TIpO XapakTep. BIIUB comialbHUX YMHHUKIB Ta CIIaAKOBOCTI Ha
dbopMyBaHHS 0COOMCTOCTI.

CoH. XapakTepucTuka CHY 1 Horo ¢izionoriuda npupoja. /J[o6oBuii putM coH —
HeCTaHHsA Ta #oro Oionoriyde 3HaueHHs. CHoOBUMiHHA, TimHO3. [lopymeHHs
HOPMAJILHOTO CHY Ta HOTO HACITI/IKH.

4. 3araapHa 0ioAOTIA

CyyacHe Bu3HaueHHS >KATTS. OCHOBHI O3HAKM >KHMBOro. PiBHI oprasizamii
KUTTS: MOJICKYJISIPHUN, KIIITHHHUN, OpraHi3MCHHHH, IMOMYJISAIIHHNN, €eKOCUCTEMHHH,
OiochepHuii.

4.1. XiMiyHUH CKJIaJ KJIITHHH

Knacudikaiis XiMIYHUX €JIEMEHTIB 3a IXHIM BMICTOM B opraHizmax (Makpo-
€JIEMEHTH, Y TOMY YHCIIl OpraHoreHu, MikpoenemeHnTn). Hacninku HenoctatHboro abo
HAJIJTUIITKOBOT'O0 HAJIXOHKCHHS B opraHisM Jroauau ximiyaux enemeHTiB (I, F, Fe, Ca,
Pb,) Ta cnocoOu ycyHeHHs iX HecTaui.

Ennemiuni XxBopooOw.



Heopraniuni cionyku B opranizmax. Pois Boau, coneil Ta IHIIMX
HEOpPraHIYHUX PEYOBHH B OPTraHI3MI.

I'apoduibHI CIOTYKH.

I'inpodoOHi criomykH.

OpraniuHi cnosiyku B opradizmax. bynosa, BnacTUBOCTI 1 GyHKIIT OpraHIYHUX
CIIOJIYK: JIIMI/A1B, BYTJIE€BOAIB (MOHOCAXapH 1B, MOJicaxapuaiB), aMIHOKUCIIOT, OLIKIB,
HyK1eoTu 1B, AT®, HyKI€THOBUX KHUCIIOT.

PiBH1 cTpykTypHOi oOprasizamii OUIKIB 1 HYKJETHOBMX KHCJIOT. MoHOMEp,
nojiimep,  OlomojiMepu, MNENTHAW, TOJIMENTUIAH, MaKpOEpriyHUN  3B'S30K,
KOMIUIEMEHTApHICTh, PEIUIIKallisl, AeHATypallisl, peHaTypallisl,1IeCTPYKIis, eMyibralis,
reH, PEryJsITOPHUI T'eH, CTpYKTypHuUil reH. depmeHTH, ix OymoBa, BIAaCTHBOCTI Ta
3aCTOCYBaHHS Y TOCMOAAPCHKIN AISUTBHOCTI JTFOIUHHU.

bionoriyHo aKTHBHI pPEYOBUHU (BiTaMiHM, TOPMOHH, HEUPOTOPMOHH,
(b1TOropMOHH, anKanaoinu), ix 010JIOriYHA POJIb.

4.2. CTpyKTYypa KJIITHHH
OcCHOBHI TIOJIOKEHHS Cy4acHOT KJIITUHHOT Teopii.

MewmOpanu, iXHS CTPYKTYypa, BIACTUBOCTI Ta OCHOBHI (yHKIi. [Tnazmarnuna
MeMOpana. TpaHcmopT pedoBuH uepe3 MemOpanu. HammemOpaHHI KOMILIEKCH
(kmiTMHHA ~ cTiHKA, riikokamike). [linmemOpanHi  KOMIUIEeKCH  (MIKPOHMTKH,
MikpoTpyOoukn). [luTockener, ioro GpyHKIii.

[uromnasma ta 1l komnoneHTH. Opranenu. OHOMeMOpaHHI Ta TBOMEMOpaHH1
opranenu. KmituHHI BKItO4eHHS.  PubGocomu, momipubocoMu, KIITUHHHUH IEHTP,
opraHenu pyxy, eHJIOIUIa3MaTHYHA CcCiTKa, amapaT [oibmxi, J130COMH, BaKyoi,
MITOXOH/IPii, TJIACTUIX Ta iX THUIHU (0COOIMBOCTI IXHBOI Oy0BH 1 (DyHKIIH). B3aeMHi
NEPETBOPEHHS IJIACTU/I. ABTOHOMISI MITOXOH/IPIM Ta XJIOPOIUIACTIB Y KIIITHHI.

bynosa Ta ¢yHKIii sapa. XpoMocoMH, OCOOJHMBOCTI OymOBH Ta XIMIYHOTO
ckimaxy. ['omoyoridyHI  XpOMOCOMH.  AyTOCOMHM Ta  CTareBi  XpOMOCOMH
(rerepoxpomocomu). Kapiotun. XpomocoMmHuit HaOip siapa (TaruioiHuMi, TUTUIOTHAN,
MTOJTITUTOTTHUH ).

Tunu opranizamii KITHH (MPOKaplOTUYHUNA Ta eykapioTuyHuit). OcoOIUBOCTI
opraHizamii KITHH mpokapioTiB. Hykneoin mpoxapioriB. Ilnasmigu. OcoOauBoCTi
oprasizaiii KJIITHH €yKapioTiB.

4.3. Ipunuunu GyHKIiOHYBAHHS KJIITHHH

OOmin pewoBuH (Metabomizm) Ta eHeprii. [lmactuynwmii (acuMminsmis) Ta
SHepreTUYHNi (aucuMisIis) oomin. J[xepena eHeprii nist opranizmiB. ABTOTpo(dHI
(poroTpodHi, xXemoTpodHI) 1 TeTepOoTPOdHI OPTaHi3MHU.

Etanm mepeTBOpeHHs eHeprii B OpraHi3mi: MiATOTOBYWN, aHaepoOHWUI
(O6e3kucHeBUil) Ta aepoOHUM (KUCHEBUI). AepoOHE Ta aHaepOOHE AUXAaHHS.

®dotocunTe3. OCHOBHI MO1i CBITIOBOI Ta TEMHOBOI (a3 (hOTOCUHTE3Y.
[TincymkoBe piBHSIHHS Mpoliecy poTocuHTE3y. 3HaUeHHs (poTocuHTe3y. BuBeaeHHs
MPOAYKTIB OOMIHY PEYOBUH. XEMOCHHTE3.

ba30Bi NpUHIMIN CUHTETUYHUX MPOIECIB Y KIIITUHAX Ta OpraHi3Max.
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4.4. 30epekeHHs Ta peaJizalisi cCIaAK0OBOI iHpopmanii

I'enn T1a renomu.

Tpanckpurmis.

OcuoHi Tunu PHK.

I'enetnunuit koxa. biocunTes Ouka.

IToaBoenns JIHK.

IToxin KNITHH: KIITUHHUANA IIAKII, MITO3.

Mioiiz. PexomOinaiis JJHK.

CrareBi KIITHHM Ta 3aIuliIHeHHs. ETanu 1HIUB1yalbHOTO PO3BUTKY.

4.5. 3aKkoHOMIpHOCTI ycaJAKyBaHHS 03HAK

3aKOHOMIPHOCTI CIaJIKOBOCTI.

['eneTrka. MeTOIM TCHETHYHUX JTOCITIKCHD

(y ToMy 4Mcli CmaaKOBOCTI JtouHu). OCHOBHI MOHSATTS TEHETUKU: T'€H, ajieihb
reHa, JIOKyC TeHa, JIOMIHAHTHHUH 1 PEIECUBHUN CTaHW O3HAK, TOMO3UIOTA,
reTEepPO3UroTa, TEHOTHUN, (EHOTHUN, CMAJAKOBICTh, MIHJIMBICTh. 3aKOHOMIPHOCTI
CIaJKOBOCTI, BCTaHOBJICHI . MeHumeneM Ta iX CTaTHCTHYHHMHA XapakTep.  3aKOH
YUCTOTH ramer. MeTonu mepeBipkM TeHOTUNy TriOpuaHux ocoOuH. I[IpomixHUN
XapakTep ycmajakyBaHHsA. HermoBHe JgomiHyBaHHs. 34eIieHE yCMaJKyBaHHS.
XpoMocoMHa TEOpis CMAaAKOBOCTI. ['€HETMYHI OCHOBM BHM3HAUYEHHsI CTaTl y PI3HUX
rpyn opradi3miB. CHiBBITHOIIEHHS CTaTeH y MOMYJISIIAX. Y CHagKyBaHHS, 3UETUICHE 31
crarTio. B3aeMoisa reHiB Ta il TUITH.

Opranxizaiiiss TeHOMY y Pi3HHX TPyl opraHi3miB. L{uTomiazmMaTuyHa CriajaKoBiCTh.
I'enodonna.

BB TOKCMYHMX PEYOBHH, HAPKOTHKIB, aJKOTOJIO Ta TIOTIOHOKYPIHHS Ha
CHAJKOBICTH JIFOAWHH.

3aKOHOMIPHOCTI MIHJIUBOCTI.

MopaudikariiHa (HecmaakoBa)  MIHJIMBICTh, 1i BJIACTUBOCTI 1 CTaTUCTHUYHI
3akoHOMipHOCTI. Hopma peaxiiii. Bapiamiitauii psya. Bapiariiina kpuBa.

CnankoBa MIHIMBICTH Ta il BHAW: KOMOIHATHBHA 1 MyTaiiiiHa. Tumm MyTariu.
Myrtarenni ¢axktopu. CrnoHTaHHi MyTaiii. 3aKOH TOMOJOTIYHUX PSIIB CHAIKOBOi
MIHJIUBOCTI.

4.6. EBoJitonisi OpraniqyHoro cBity

[Tomynstii )KUBUX OpraHi3MiB Ta 1X OCHOBHI XapaKTePUCTUKH.

EBomroriiini hakTopu. MexaHi3Mu IEPBUHHUX €BOIOIIHUX 3MiH. MexaHi3MH
BUJIOYTBOPEHHSI.

PozBuTok eBomtomiitHux morssiai. Teopis Y. Jlapsina.

Ponp maneoHToN0Ti, MOJNEKYIIPHOT TEHETUKHU B OOTPYHTYBaHHI T€OPii €BOJIOII].

EBosrortist mroquan. Etanu eBostrorii IO AUHA.

CBITOTJIs/TH1 Ta HAYKOBI MOTJISIAN HA TTOXOJXKEHHS Ta ICTOPUYHUNA PO3BUTOK
KUTTSL.
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4.7. biopiznoMaHiTT. OCHOBH €BO/IIOLIHOI ijIoreHil Ta cHuCTeMaTHKHU
OcHoOBHI Tpynu oprati3MiB: 0akTepii, apxei, eykapiotu. HeknitunHi popmu
KUTTS: BipycH. Orisii OCHOBHUX €YKap1OTUYHUX TaKCOHIB

HexniTunHi popmMu KUTTH.

Bipycu, ix xiMiuHui cknana, OyaoBa Ta BIATBOPEHHA. MeXaHI3M NPOHUKHEHHS
BIpYCIB B OpraHi3M Ta KJIITHHM Xa3siiHa. BruB BipyciB Ha opraHizM xassiHa.

[IpodinakTuka BipyCHUX XBOPOO.

Pounb BipyciB y IpUpO/A1 Ta KUTTI JIOAUHH.

4.8.HapopranizmoBidionoriudi cucremu

Exonoriuni ¢pakropu: abioTuyHi, 610THYHI, aHTPOIOTEHHI.

O6mexyrounid  (JiMiTyrouuil)  ¢akrop. 3akoH ontumymy. Exonoriuna
BaJICHTHICTh BUAY (Me€X1 BUTpHUBAIOCTI). EBpUOIOHTHI Ta CTEHOOIOHTHI1 OpraHi3Mu.
Bzaemonis ekosnoriynux ¢dakrtopiB. Dopmu OIOTHUYHMX 3B’S3KIB (KOHKYpPEHIIis,
XMOKAITBO, BUIiJAaHHS, MYyTyali3M, KOMEHCAII3M, TapasuTu3M). AjanTailis.
ApanTuBH1 610JI0T14YHI PUTMHU OpPTraHi3MiB.

®doronepioan3m.CTabUIBHICT €KOCUCTEM Ta IPUUUHU i1 TOPYIICHHS.

biocdepa sik minicHa cucrema.

3axuct 1 30epexeHHs 0iochepu, OCHOBHI 3aX0/IH MO0 OXOPOHH HABKOJHUIITHHOTO
CepeIOBUIIIA.

4.9. Biosoris 1K ocHOBA 0i0TeXHOJI0Tiii Ta MEeAUIIMHH.

[TOHATTS TIPO CENEKITIFO.

BBeneHHs B KyJIbTYpY pociinH. MeTonu cenekiii pocinH. OqoMalrHeHHS
TBapuH. MeToau cenekilii TBapuH.Orisi TpaauiiiiHuX 0i0TexHoyorii. OCHOBH
TeHETUYHOT Ta KIITUHHOI iHXeHepii. Poibk reHeTHYHOT iHXKeHepii B CydyacHUX
OloTexHoJOorisIX 1 MeauIuHi. ['eHeTnyHO MOAM(IKOBaHI OPTraHI3MH.
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