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IosicHIOBAJILHA 3aIIMCKA

[Iporpamy po3pobiieno Ha miAcTaBi Jlep:kaBHOro ctaHmapty 06a3oBOi 1 MOBHOI
3aranbHOI cepennboi ocBiTH (IloctanoBa KaGinetry MinicTpiB Ykpainu Bin 23. 11.
2011 p. Ne 1392) 3 ypaxyBanusiM Jlep:kaBHOTO CTaHAAPTY MOYATKOBOI 3arajbHOI
ocBiTH (ITocranoBa KaGinery MinictpiB Ykpainu Big 20. 04. 2011 p. Ne 462) Ta
BiMoBiAHO 110 nosioxkeHb «Konmeniiii HoBoi ykpaincekoi mkomm» (2016 p.).

Memoro naguannsa 6ion102ii € pO3BUTOK 1 collani3alis 0COOMCTOCTI a0ITypIEHTIB,
(opMyBaHHA  iXHBOI  HAI[IOHAJBHOI  CaMOCBIJOMOCTI,  3arajbHOi  KYJbTYpH,
CBITOIVISIAHUX OPIEHTHUPIB, €KOJIOT1YHOTO CTHJIF0 MUCJIEHHS Ta TMOBEIIHKH, TBOPUYMUX
3M10HOCTEH, IOCHIAHUIBKUX 1 JXKUTT€3a0e3MeuyBalbHUX HABUUYOK, 37aTHOCTI MO
CaMOPO3BUTKY ¥ CaMOHABUYaHHS B yMOBaX TJI00QJIBHUX 3MIH 1 BUKJIUKIB.

Ha icnumi 3 6ionocii 6cmynHux  noGuHeH UAGUMU.:

® 3HaHHs npeaMery Oionorii. OCHOBHI raimy3i 010J10rii Ta ii Micle cepes 1HIIUX
HayK;

® 3HaHHSA CTPYKTYpH Ta (YHKIIOHYBaHHS OIOJOTIYHUX CHCTEM, iX
IHAMBIAYyaJIbHUA Ta ICTOPUYHUN PO3BUTOK, B3a€EMO3B’SI30K MDK OpraHisMamu i
CEpEelIOBUIIIEM;

® 3HAHHSI OcCOONMBOCTEM OYJOBM Ta TIPOILECIB KUTTEAUIBHOCTI BIPYCIB,
IpoKapioT, rpuodiB, POCIMH, TBAPHUH Ta JIFOAUHU;

® 3HAHHS OCHOBHUX TIOHATHb, 3aKOHOMIPHOCTEH 1 3aKOHIB, IO CTOCYIOTHCS
OyZIOBH, )KHUTTS 1 PO3BUTKY OPraHi3MiB, €HICTh OPTaHIYHOTO CBITY;

® 3HAHHS aHaji3y, CHCTeMaTHu3allii, y3arajJbHEHHS 3aKOHOMIPHOCTEH KHUBOI
IPUPOJIH;

® yMiHHS TOPIBHSHB O10JIOTTYHHX 00’ €EKTIB, SIBUIIL 1 TPOIIECIB;

® yMiHHS OOIPYHTOBYBaHHS NPHUYMHHO-HACTIAKOBI 3B’SI3KM Y O10JIOTTYHUX
CUCTEMAX;

® yMIiHHS MOSICHUTH O10JI0TI1UHI SIBUINA 1 MPOIECH, 3arajibHl BIACTUBOCTI KHUBUX
CHCTEM Ta MEPCIIEKTUB PO3BUTKY Oiochepu.



Beryn

bionoris — Hayka npo xuttsa. OCHOBHI BIaCTUBOCTI *kHUBOro. Haykwu, 1o
BHUBYAIOTh JKUTTH.
Pi3HOMAHITHICTh KUTTS (Ha MNPUKIANAaX MPEACTABHUKIB OCHOBHUX TPyH HUBOI
npupoan). [ToHATTS po BipycH.
Metonu 610JI0TTYHUX AOCTIIKEHb OPTaHI3MiB.

L Pocavrm
PocnuHHMI CBIT — CKJIaJl0Ba YacTUHA IPUPOIH, KOTO pi3HOMAHITHICTh. boTaHika
— HayKa Mpo POCIUHHUHN CBIT. Posib poCAuH y mpHUpOl, 3HAUEHHS B KUTTI JIIOJIMHU,
rocrnogapctBi. PocianHu — ocHOBHE Jpkepeno BiTamiHiB. OXOpoHa KUBOT MPUPOJIH.

1.1. IToHATTSI MPO BereTaTUBHI Ta reHePATUBHI OPraHU POCJTHHH.

Kopinb 1 ¥oro ¢ynkuii. Bunu xopeniB. Tunu (cTpukHeBa 1 MHUYKyBaTa)
KOPEHEBUX CHCTEM Ta iX yYTBOPCHHS. 30BHIIIHS 1 BHYTPIIIHSA OyJ0Ba KOpEHs. 30HH
kopeHst. Pict xopens. IlornmvHaHHS BoAM 1 MiHepanbHUX pedoBuH. JloOpuBa. I'pyHT,
Horo 3HAYCHHS JJIS KUTTS POCIUH. BUa03MiHM KOpEHIB.

Iarin. Bpynbka — 3ayaTkoBu# marid, ii OyaoBa. BpyHbKH JIMCTKOBI Ta KBITKOBI,
ix OynoBa Ta po3TalryBaHHs Ha cTeOisi. Po3BuTok marona i3 OpyHbku. Pict crebna B
JOBXKHHY, rainy>keHHsa. BHyTpilHs OynoBa ctebiia 1epeBHOI MOPOaU y 3B’SI3Ky 3 HOTo
byHKITISIMHU.

Pict crebna B ToBmMHY. YTBOpPEHHs piuHUX Kijelb. [lepecyBaHHsS MiHEepadIbHUX
Ta OpraHiYHUX PEUYOBHH IO CTEOITY.

Buno3mineHi naronu: KopeHesuiie, Oynb0a, ITuOyIrHa. Ix oynosa. bionoriune Ta
HapOHOTOCTIOIAPChKE 3HAUCHHS.

Jlucrok — OiyHa yacTWHA TaroHa. 3OBHIIMIHS OyaoBa JIMCTKA. JKHUIKyBaHHS.
Jluctkm mpocTi 1 ckimanmHi. PosmimenHs sucTKiB Ha cTebni.  OcoOauBOCTI
MIKPOCKOITIYHOT OYJOBH JINCTKAa B 3B’SI3KYy 3 HOro (yHKIISIMH: IMOKPHUBHAa TKaHWHA
(mKipa, MPOAMXH), OCHOBHA 1 TPOBIJHA TKAHWHHU JIMCTKA, BHUIAPOBYBAaHHS BOIU
JMcTKaMu. Bugo3minu aucTkis. Jlucronas.

BereratuBHe PO3MHOKEHHSI POCJAMH y TPUPOAl 1  POCIMHHHIITBI
(BUIO3MIHCHUMH TIaroHaAMH, >KUBIISIMHU, BIJIBOJKAMH, MOJUIOM KYIIIB, IICTUICHHSM).
bionoriune 1 HApOAHOTOCTIOIAPCHKE 3HAUYCHHSI BET€TaTUBHOTO PO3MHOKEHHS.

KsiTka, njin, nacinmna. KBiTka — opran HaCiHHEBOTO PO3MHOXKEHHS POCIIHH.
bynosa, onBiTHHU, THYNHKHN, MaTOYKU. KBITKM 071HO-, ABOCTaTeBi. OHO- Ta ABOJTOMHI
pocimaM. CynBiTTI Ta iX OlojoriyHe 3HAaYeHHsS. 3amuieHHS (camMo3aIlMICHHS,
nepexpecHe 3anuieHHs). llITydyHe 3anmuiieHHS. YTBOpPEHHsS HACIHHS 1 MJIOAIB. Tumm
mwio/iB. bynoBa HaciHHS (Ha MPUKIIAli OMHO- 1 ABOCIM SIIOTBHUX POCIIHH).

YMoBU mpopocTaHHS HaciHHA. JKWBJIEHHS 1 PICT TPOpPOCTKA. ATpPOTEXHiKa
HACIBaHHS HACIHHS 1 BUPOIYBAaHHS POCIHH.

3HavYeHHS KBITKM, HACIHUHHM Ta IUIOAY B IPUPO/I 1 XKUTTI JIFOIHHH.



[ToHATTS TpO cucTEMATUKY pociuH. [TOHATTS mpo TaKCOHOMIYHI KaTeropii: BU/,
pia, poauHa, Kiac, Bianaul, mapctBo. PociuuHi yrpynoBaHHs. IloHATTS mpo Hayky
exosorito. Exonoriudi ¢pakTopyu HEKHUBOI 1 )KUBOI TPUPOIH.

1.2. PizHOMAHITHiCTH POCJMH

IHoxpuronacinni. Oco0aMBOCTI OyI0BU Ta KUTTEAISIIBHOCTI KBITKOBUX POCIIHUH.
Pi3HOMaHITHICTb.

Knac ngBociM’simonbHi pocivHu. PoguHu: XpecTonsiTi (KamycTsHi), pO3OLBITI,
0000BI1, MMacIbOHOBI, CKJIaJHOIBITI (alCTPOBI).

Krnac ogHocimM’si10abH1 pociMHA. PonuHM niiiHI, 37aKOB1. XapakTepHI O3HAKU
pPOCIIMH Ha3BaHUX POAMH, iX OI0JOTiYHI OCOOJMBOCTI Ta HAapPOAHOrOCIOAAPCHKE
3HAYCHHS.

I'ononacinni. bynoBa 1 po3MHOXEHHsS TOJOHACIHHMX (HA MPUKIAIl COCHH).
Pi3HOMaHITHICTh XBOWHUX, X 3HAUYECHHS B MPUPO/Ii, HAPOJHOMY TOCIOIAPCTBI.

Ianopori. XBowi. [lnaynu. bynoBa 1 pO3MHOXKEHHS, X POJb y MPUPOJIL 1 )KUTTI
JFOVHH.

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

Bopopocrti. bymoBa 1 KUTTENSUTBHICTH OJHOKIITHHHUX (Ha TPUKIAII
XJIaMiIOMOHa/IM) 1 HUTYACTUX (HA TMTPUKIAAL YyIOTpHKCca) Bojopocted. Pomb
BOJIOPOCTEH y MPUPOJIi Ta HAPOJHOMY T'OCTIOAAPCTBI.

Bakrepii. bynoBa 1 xurtenisuibHicTh OakTepiii. Po3MHOMXeEHHS OakTepiid.
PosnoBcrokeHHst OakTepii 'y TOBITPI, TIPYHTI, BOJI, J>KMBHUX Opranizmax. Poiib
OakTepii y TPHUPOII, MEIUIHUHI, CUIBCBKOMY TOCHOJApPCTBI 1 TPOMMCIOBOCTI.
XBopoOOTBOpHI OakTepii Ta 60pOTHOA 3 HUMHU.

I'pubu. 3aranpHa xapaktepuctuka rpubi. IllanmkoBi rpubum, ix OymoBa,
KUBJICHHS, CUMO103 3 POCIMHAMU.

inboBi rpubu. Mykop. Ileninun, #HOTO BHKOPUCTAaHHS JJiI OTPUMAHHS
aHTUO10TUKIB. JIpiKITKI.

['pubu-mapa3uTH, Kl BUKIMKAIOTh XBOPOOU POCIIHH.

Poxb rpubiB y npupoai i HApoJHOMY T'OCTIOTAPCTBI.

JInmmaiinuxu. bynosa. )Kusnenus. Po3MHokeHHs. Posib TuImaiHUKIB y IPUPO/II
1 TOCIIOIaPCTBI.

2. TBapuuwn

TBapuHHMIA CBIT — CKIagoBa 4YacTHHa mpupoad. IlomiOHICTH 1 BIAMIHHICTH
TBapHWH, POCIHH 1 TpUOiB; MICIIE TBAPUH Y IPUPOSII.

Cucremarvka TBapuH (3aBJaHHS CUCTEMAaTHUKH, TAKCOHOMIUHI KaTeropii, OCHOBHI
NPUHIMIY Kiacudikarii TBapuH). OCHOBHI CUCTEMAaTHUHI IPYIU TBAPHUH.

2.1. Pi3HOMaHITHICTH TBApUH

OnHokJIiTHHHI  TBAapWMHHU. 3arajbHa  XapaKTEPUCTUKA  OJHOKIITUHHHUX,
0COOJIMBOCTI TX OYJIOBH 1 )KUTTEAISTBHOCTI.

Awmeba. IlepecyBaHHs, JKUBJICHHS, JWUXaHHSA, BHAUICHHA. PO3MHOXEHHS.
YTBOpPEHHS LIUCTH.

EBrnena 3enena. OcoOIMBOCTI KUBJICHHS.



[ady3opiga-Tydenbka. bynosa, OCHOBHI  MPOLECHU  KUTTEAISIIBHOCTI.
[lonpasnuBicTk.

KumkoBonopoxuunHi. 3aranbHa xapaktepuctuka taumy. ['igpa. 30oBHIIHS 1
BHYTpilHA OynoBa. Tunum kiituH. IIpomeneBa cumertpia. J{BomapoBicte. HepBoBa
cuctema. JKusnenss. Perenepanis. Po3MHOKEHHS.

Pi3HOMAHITHICTP MOPCBHKMX KHIIKOBOIIOPOKHUHHUX (KOpaJld, Meny3u), ix
3HAYCHHS.

Ilnocki 4epBu. 3arasbHa XapakTEPUCTHKA THUIY, OCOOJMBOCTI OYyIOBU 1
KUTTENIBHOCTI HAa TMpUKIAAl IutaHapii Owioi. [Inocki mapa3uTHYHI YepBH.
[IpencTaBHUKM Ta TX KUTTEB1 [UKIIU.

Kpyrai yepBu. 3aranbHa xapakTepucTuka TUNy. Ackapuaa JoJcbka, ii 0yaoBa
Ta JKUTTEAISIBHICTD. LUK po3BUTKY. PO3MHOKEHHS.

[IpuctocoBaHicTh YepB’sKiB 10 Tapa3UTH3My Ta CIOCOOM 3amoOiraHHs
3apakeHHIO.

Kinbuacti 4epBu. 3arajnbHa XapakTEepUCTHKA THUIy. 3O0BHIIIHS 1 BHYTPILIHS
OymoBa Ta >KHTTEMISUIBHICTH JOMIOBOTO 4epB’ska. PosmHOXeHHsS. Ponb momoBux
4YepB’sIKiB Y IPYHTOYTBOPEHHI.

MoJrocku. 3aranpHa xapaktepucTthka THiy. CTaBKOBUK Benukuid. bes33yOka.
30BHIIIHA Ta BHYTpIIHS iX OymoBa Ta  OCOOJIMBOCTI  JKUTTEIISIIBHOCTI.
Pi3HOMAaHITHICTh MOJIIOCKIB, iX POJb Y MPUPOIl Ta 3HAYCHHS B KUTTI JIFOIUHU.

YsenucroHori. 3araigbHa Xapakrtepuctuka Tumy. PisHomaniTHicTh. Ilogin Ha
KJIaCH.

PakononiOni. 3aranmbHa XapakTepuctuka kiacy. OcobOmuBocti OymoBH 1
KUTTEISTIBHOCTI paka piukoBoro. Po3sMHOKEHHS.

[TaBykomomiOHi. 3arampHa XapakTtepucthka kiacy. OcoOiauBocTi OyaoBU Ta
KUTTEISITBHOCTI MaByKa-xpectoBuka. Koimi. 3oBHiHsA Oyq0Ba. 3HAYEHHS B IPUPOI1
1 )KUTT1 JIFOJUHU. 3aX0JIH 110 3aXUCTY JIFOIUHY BiJ| KIIIIIIB.

Komaxu. 3arampHa xapaktepuctuka kiacy. OcoOnmBocTi Oyq0oBHM 1 TpolEciB
KUTTEISIBHOCTI KOMax (Ha TPUKIALl Xpylla TpaBHeBoro). Po3smuokeHHs. Tumu
po3BUTKY KoMax. OCHOBHI pSAM KOMax: JIYCKOKpWJII, TBEPAOKPWI, JIBOKPHII,
NEPETUHYACTOKPWII, MNpsAMOKpuii. OcoOmuBOCTI OYyIOBHM Ta KUTTEISTIBHOCTI
IPEJACTaBHUKIB KX PAIB KOMax. Poib 1 3HaYeHHS KOMaXx.

Xopaosi. 3aranpHa xapaktepuctuka tumy. Kimac nannerHuku. OcoOIuMBOCTI
Oy10BY JIaHIICTHHKA.

Pubu. 3aranpHa xapakrepuctuka rpynu. [lomin Ha kmacu Xpsmosi i KicTkosi.
OcoOnuBOCTI 30BHINIHBOI Ta BHYTPIMHBOI Oya0BH puUOM HA MPUKIAAI OKYHS
piukoBoro. Pi3HOMaHITHICTF puO (aKymm, OCETpPOBi, KICTKOBI, KHCTEMepi).
PosmuoxenHs1, HepecT 1 po3BuTok. Mirparii. Typ6ota nmpo motomcTBo. ["'ocnioapcrke
3HAYEHHS PUO.

3emHoBOAHI. XapakTtepuctuka kiacy. JKaba. OcoOauMBOCTI 30BHIIIHBOI Ta
BHYTPIMIHBOI OyJOBH, TPOIECIB IKUTTEAISUIBHOCTI. PO3MHOXEHHS 1 pPO3BUTOK.
Pi3HOMAaHITHICTH 1 3HAYECHHS.

Ilna3ynn. 3arampHa xapakTepucThka kmacy. fAmripka npyaka. OcobmuBocti ii
OyZIOBM 1 TPOIECIB IKUTTEMSUTBHOCTI. PI3HOMaHITHICTP Cy4YacHMX TIUIA3yHIB iX
npakTHYHe 3Ha4eHHA. [IoXomKeHHs mia3yHiB.



IrTaxu. 3aranbHa xapakTepuctuka Kiacy. OcoOIUMBOCTI 30BHINIHBOT Ta
BHYTPIIIHBbOI OYyJOBM Ta MPOLECIB KUTTEAISUIBHOCTI NMTAaXIB Ha MPUKIAAlI Toiyoa.
[loBeninka mnTaxiB. Po3MHOXKEHHS 1 PO3BUTOK mNTaxiB. TypOoTa MpoO MOTOMCTBO.
[IpucTocoBaHiCTh NTaxiB IO CE30HHUX SABUI y NpuUpoal (THI3AyBaHHsS, KOUyBaHHS,
NEepesIboTH) 1 PI3HUX yMOB ICHYBaHHS. Ponb nmTaxiB y HOPUPOAL 1 XKUTTI JIOJUHU.
[ITaxiBHUIITBO.

CcaBui. 3aranpHa xapaktepuctuka kiacy. (OcoOJMBOCTI 30BHINIHBOI Ta
BHYTPIIIHBOI OYJOBU Ta MPOIECIB KUTTEAISIIBHOCTI Ha MPUKIIAAlI COOAKH CBIHCBHKOI.
Pi3HOMAaHITHICTh ccaBliB. XapakTepuUCTUKa OCHOBHUX psiaiB: Ilepmo3sipi, CyMuacTi,
Komaxoinui, Pyxokpuni, I'puzynu, Xwuxkaku, Jlactonori, KuromoniOui, IlapHo- 1
Henapuokonuthi, Ilpumatru. Pons ccaBuiB y mnOpupoal 1 JKATTI JIIOJUHHU.
CitbChKOTOCTIONIAPCHKI TBAPUHHU KJIACy CCaBIIiB.

ETtanu po3BUTKY TBapMHHOTO CBITY. YCKIJIaJHEHHS OyIOBU Ta MKUTTEIISNIBHOCTI
XpeOEeTHUX y MpoIleci ICTOPUYHOIO PO3BUTKY TBApUHHOrO CBITY. B3aemo3B’s30k y
PO3BUTKY TBApUH 1 POCIHH.

[Ipuponni yrpymnoBaHHs (Ha TpUKIaAl JiCy, BojaoWMH). Bzaemo3B’s3ku B
OPUPOJHUX YTPYTIOBAHHSIX.

2.2. TloBeninka TBapuH. [loBeqinka TBapuH, MeToau ii BuBUeHHs. CrnocoOu
OpIEHTYBaHHS TBapuH. Mirpaiiis TBapuH.

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

3.1. Opramni3m JiloAuHM AK HiJicHA OiosoriyHa cucTemMa

Opranu, ¢izionoriydi Ta (QyHKIIOHAJIBHI CHUCTEMH OpraHiB. I'emocTtas, HIUIIXU
fioro 3abes3neyeHHs. 3arajbHi BIIOMOCTI TPO HEPBOBY, T'yMOpajdbHY Ta IMYHHY
peryssiii TisSIbHOCTI Oprani3My JroauHu. [IOHATTS PO Moapa3auBiCTh Ta pediiekc.

3.2. EHnokpuHHa cucTemMa

Pons enpgokpuHHOiI cucTeMH B 3a0e3MEUeHH] JKUTTENUIBHOCTI. 3araibHi
VSIBIICHHS TIPO 3aJI03U 30BHINIHBOI, BHYTPINIHBOI Ta 3Mimanoi cekperii. [ToHsaTTs npo
TOPMOHH, 1X XIMIYHY TpUpoAy Ta GYyHKIlII. 3a103U BHYTPIIIHBOI CEKpeIlii JTIOIUHU Ta
ix ¢yskmil: rinodi3, mmTomoAiOHa 1 MIANUIYHKOBA 3aJI03M, HAJIHUPHUKH, TUMYC
(BmioukoBa 3ano3a). OcOOMMBOCTI TYMOpPATbHOI PETYISAIli JKATTEBUX (DYHKITIH
Opra”iaMy JIOAWHH. MOXIHMBI TOPYIICHHS CEKPETOPHOI  ISIIBHOCTI 31103
BHYTPIIIHBOI ceKpertii, ix mpodiakTuka.

3.3. 3B'A130K opra”izmy JIlOAMHM i3 30BHIIIHIM cepenoBuiemM. HepBoBa
cucremMa

OcCHOBHI ySBIEHHS TPO HEPBOBY CHUCTEMY, ii 3HAYCHHS B PETyJSIli Ta
Y3ro/JPKeHH1 (YHKIIH Opra”i3My JIOJWHHU, y B3a€EMOJII OpraHi3aMy 3 JOBKULISM.



bynoBa Ta Buaum HelipoHiB. HepBu Ta HepBoBI By3nu. PeduextopHuil npuHUIHN
JUSITLHOCTI HEpBOBOI cucTeMu. be3ayMoBH1 Ta yMOBHI peduiekcu. PednexkropHa ayra.

[lonin HEpBOBOI cHCTEMHM Ha LEHTpalbHY 1 nepudepuuny. bynosa 1 (yHkii
COMATUYHOTO Ta BEr€TaTUBHOTO BiJIJIIIB HEPBOBOT CUCTEMH.

BbynoBa ta ¢yHkuii cniHHOr0 MO3Ky. I'0o10BHMIT MO30K. bynoBa Ta (yHKuii ioro
BIIJIUTIB (JIOBracToro MoO3Ky, MO304YKY, CEpPEAHBOTO, MPOMDKHOIO 1 NEPEAHBOTO
M03KYy). Kopa Benukux miBKyJb Ta ii QyHKIIi.

MoxuB1  MOpPYLWIEHHS CTPYKTYpH Ta (YHKUIA HEPBOBOI CHCTEMH, iX
npodIaKTUKA.

B3aemo3B’ 430K HEPBOBOI 1 T'yMOpaJIbHOT peryJisiii B opranizmi Jtoauau. [ToHsaTTs
Ipo cTpec Ta PakTopH, K1 HOro CIPUUUHSIOTh.

3.4. Onopa ta pyx

OnopHo-pyxoBa cucteMa JoAuWHU, i1 (yHKIli Ta 3HaueHHs. KicTkoBa Ta
XpSAIIOBa TKAHWHHM, 3B’ SI3KU Ta CYXOXKHJIKH. bymoBa, CKilaj, BIaCTHBOCTI KiCTOK Ta iX
pict. Tunu KicToKk opranizamy JrOAUHHU. Xpsimi. Pyxomi, HamiBpyXomi 1 HepyXomi
3’eIHaHHSA KICTOK. bynoBa Ta Ttumnu cyrio6iB. CkeleT OKpeMHMX BiIJIUIIB JIFOAWHU:
rOJIOBH, TyJy0a, BEpXHIX 1 HIXKHIX KIHIIBOK Ta ix mosiciB. OcoOnuBocTi OyI0BU
CKEJICTY JIFOJIMHU B 3B’ SI3KY 3 MPSIMOXOJIIHHSIM 1 TIpariero.

M’s131 K yacTHMHa OMOPHO-PYX0BOi cucteMu. OcobnuBocTi Oya0BH Ta QYyHKITIT
NOCMYTOBaHUX (CKEJIETHUX) M’S31B: iX 3’€IHAHHS 3 KICTKaMU Ta MIKiporo. Poub
HEPBOBOi Ta TYMOPAJbHOI CHUCTEM B PETYJAlil IsNIBHOCTI M s31B. MexaHi3MuU
CKOpPOUCHHS M’si30BUX KiitTuH. CratudyHa 1 JAuHaMiyHa poOoTa M s3iB, iX
BTOMJIIOBAHICTh Ta 1i (iziosoriudi nmpuurHu. OCHOBHI T'PYyNMH M’S3iB: T'OJIOBH, IIHi,
Tysny6a (TpyaHOT KJIITKH, )KMBOTA, CIIMHHU), BEPXHIX 1 HMKHIX KIHI[IBOK. PerymroBaHHs
HABAaHTAXKECHHS Ta BIIMOYMHKY. PyxoBa akTHUBHICTH 1 340poB’s. [imoguHamis Ta
3anobiranHs id. [lpyuMHM BUHUKHEHHS BUKPUBJICHHS XpeOTa 1 PO3BUTKY
IJIOCKOCTOTIOCTI, 3aX0/IM 3aro0IraHHs MM aHOMaJisM. 3HAaYeHHs mparli, (Hi3uIHOTO
BUXOBaHHS, 3aHATTS CIOPTOM Ta AaKTUBHOTO BIATMOYMHKY 7S TPaBHIBHOTO
dbopmyBaHHS CKeJleTa 1 PO3BUTKY M’ S31B.

3.5. TpancnopTt pe4oBUH

Cknan, ¢yHKIii Ta 3HadyeHHS KpoBi. Ilmazma kpoBi, ii XIMIYHHMHA CKIag Ta
BIacTUBOCTI. bymoBa Ta QyHKIIi epUTPOIUTIB, TPOMOOIHTIB Ta JeiKkonuTiB. [ pynu
KpOBI Ta pe3yc-akrop. 3cimanns kposi. [IpaBunia nepennBaHHs KPOBI.

[lonsTrs mnpo iMyHiTeT. Buam imMyHITETY: KIITUHHUH Ta TyMOpaJbHUH,
BpO/DKEHUH Ta HaOyTuii. Mexanismu ¢popMyBaHHs iMyHITeTYy. [IOHATTS Mpo aHTUTEHU
Ta aHTUTLIa. DOpMYyBaHHA IMYHHHX peEakilid opraHisMy. MOXIUBI NPUYNHU
NpUTHIYeHHA IMyHHOiI cucteMu. [loHsATTS mpo iMyHHY mam’sth. I[Ipobiema
BIITOPTHEHHST YYXXOPITHUX YAaCTUH TPH TepecapkeHHl TKaHwH 1 opraHiB. LlItyunuit
iIMyHITET (aKTUBHHU Ta macuBHUI). [IOHATTS PO BaKIMHHM Ta CUPOBATKH, IX POJIb y
mpoUTaKTHUIl Ta JIKYBaHHI 3aXBOPIOBAHb.

bynoBa Ta pobota cepus mroauHu. ABTomatis cepis. HepBoBa 1 rymopainbHa
PETYIISIIIIST CEPIIEBOTO ITUKITY.



bynoBa Ta ¢yHKLIi KPOBOHOCHUX CYIWH (apTepid, BeH, KamuIspiB), BEITUKOIO 1
Majoro Kil KpoBooOiry. Pyx kpoBi mo cyauHax, KpoB’siHMMl Tuc B HuX. Ilymsc.
HeliporymopanbHa peryisiiis KpoBoooOiry.

Jlimpatnuna cucrema, nimMdooOir. Cknaa, yTBopeHHS Ta (QyHKUIl JiMOHU.
Oco0nuBocCTI Oy0BH JTIMPATUUHUX BY3JIIB Ta iX pOJIb.

B3aeM03B’ 130Kk MK KpOB’10, TKAHUHHOIO PLAMHOIO Ta JTiM(DOIO.

3.6. /luxaHHsa

bynoBa 1 ¢yHkuii BepxHiX (HOCOBa MOPOXKHHHA, HOCOTJIOTKA, POTOTJIOTKA) 1
HUXKHIX (TOpTaHb, Tpaxesd, OPOHXM) IUXaNIbHUX HUIIXIB. bynoBa 1 QyHKIIT gerens, ix
po3TalryBaHHs B OpraHi3Mi JIIOJAUHU. AJIbBEOJH.

[Ipomiecu Bamuxy 1 Buauxy 1 iX perynsamis. ['a3000min B sereHsx. OCHOBHI
MOKAa3HUKN aKTUBHOCTI JuxaHHsA. OOMIH rasziB B TKaHMHaX. HepBoBa 1 rymopainbHa
peTyJIsLlis JUXaHHS Ta OCHOBHI MPUYHHH, K1 MOXKYTh BUKIMKATH 1X TTOPYIICHHS.

3.7. TpaBJjieHHs Ta OOMIH Pe4OBHH B OPraHi3Mi JIIOAMHHA

3Ha4yeHHs] TPOIECIB TPABICHHA Ta BCMOKTYBAaHHS IOXHBHUX pPEUOBUH B
IIUTYHKOBO-KHIITKOBOMY TPAaKTI ISl XKUTTEIISIIBHOCTI opraHiamy jdroauHu. OCHOBHI
BIJJOMOCTI MPO Xap4OBi MPOAYKTH POCIMHHOTO 1 TBAPUHHOTO MOXOKEHHS, CIOCOOH iX
30epiranss. MeToau A0CTIIKEHHS MPOIIECIB TPABICHHS.

BynoBa poToBOi MOpOXHUHM Ta TpaBiieHHs B Hi. bynoBa Ta ¢yHkiii 3y6iB. Ponb
A3UKa B MEpeMIlIyBaHHI 1K1 Ta B CHpuiHATTI 11 cmaky. Ckiajg Ta pojib CIUHU B
TpaBieHHi. KoBranus 1ki, MexaHI3M Horo 3mailicHeHHa. bymoBa Ta dyHkii
CTPaBOXOY.

bynoBa nutynka. TpaBiieHHS B HhOMY 1 HEpBOBO-TYMOpPAJIbHA PETYJALIS HOTO
nisuibHOCTI. CKJIa/ MITYHKOBOTO COKY, HOTO pOJib Y TIPOLIeCi TpaBiIeHHS.

BynoBa TOHKOTO KUIIEUHHUKY, TPABJICHHS T4 BCMOKTYBAaHHS MOKUBHUX PEUYOBUH Y
HhoMy. CKJaJ KHUIIKOBOTO COKY, CEKPeTy MiJIUIYHKOBOi 3a703M 1 TMEYiHKH, POIb
’KOBUHOT'O MIXypa.

bynoBa TOBCTOrO KHWIIIEYHUKY, TpPaBIE€HHS Ta BCMOKTYBaHHS B HBOMY.
dopMyBaHHSI KaJOBMX Mac Ta BUBEJCHHs iX 3 opraHismy. Poinb MyTyamicTUYHUX
MIKpPOOPTaHi3MiB B KUIIICUHHUKY (KHUIIIKOBA IMaJIMYKa TOIIO) B 3a0€3MEUCHH] TPABICHHS
Ta CHUHTE31 0i0J0TiYHO akTUBHHMX pedoBuUH (Bitaminm K Ta B12 Ttomo). I'iriena
TPaBJICHHSI.

Bitaminu Ta iX ponb B 0OMiHI pedoBuH. [loHSATTS mpo aBiTamiHO3W, TiMO- Ta
rinepBiTamino3u. BmicT Ta crmocobu 30epiraHHs BiTaMiHIB B OCHOBHHUX XapuOBUX
npoayktax. Hopmu xapuyBaHHS B 3aJI€KHOCTI BiJ BMICTY HEOOXITHUX OpTaHi3My
pPEYOBUH Ta BUTpAT eHeprii. JIikyBaibHEe XapuyBaHHS.

3.8. Bugisienns. Tepmoperyasinis

HeoOxigHicTh BUAUIEHHS 3 OpraHi3My NpoaykTiB oOminy. bymoBa ta (yHkmii
OpraHiB  CEYOBHIUIBHOI CHCTEMH: HHUPOK, CEYOBOJIB, CEYOBOTO  MiXypa,
CECYOBHIIPHOTO  KaHAJy. YTBOPEHHsS  Ce€4i, pPEryjslis CEYOyTBOPEHHA 1
CEYOBUIIJICHHSI.

[IpodimakTrka 3aXBOPIOBaHb CEUOBULIILHOT CHCTEMH.



Hkipa. bynoBa ta ¢ynkuii mxkipu. [loxigHl WKipU JTIOAUHA — BOJIOCCA 1 HITTIL
Ponp mkipu B Teruoperyssinii opra”izmy JroauHu. ['iriena mkipu. Ilpodinakruka
3aXBOPIOBAHb LIKIPH.

3.9. Po3MHOKeHHSI Ta PO3BUTOK JIOJAUHU

3arutiIHeHHS, PO3BUTOK 3apojKa Ta IIIOAY (BariTHICTh). ['eHeTHUHE BU3HAYCHHS
ctatl. HapokeHHs TUTUHU, TOAYBAHHS MAaT€PUHCHKMUM MOJIOKOM. PICT Ta pO3BUTOK
JTUTUHU (€Taryd HOBOHAPO/KEHOCTI: TPYAHUN (HEMOBIIS), SICETBHUM, TOMIKUILHUM Ta
mKIIbHUN). OCOOMMBOCTI CTaTEBOro J0O3pIBaHHA XJIOMYMKIB 1 NIBYATOK. Perynsiis
HapoKyBaHOCT1. MOXIIMBI NOPYIIEHHS Mepediry BarirTHOCTI. YMOBHM iX BUHUKHEHHS
Ta NIpOo(UIAKTHKA.

TpuBanicts XUTTA M0AUHA. CMEPTH K 3aBEPIICHHS 1HIUBIIYalIbHOIO PO3BUTKY.
[ToHATTS PO KIIHIYHY CMEPTh.

3.10. 3B's130K oprauizmy JIIOAUHH i3 30BHIIIHIM cepenoBuiemM. CeHcopHi
CHUCTEMH

3arajgbHa XapaKTepUCTUKA CEHCOPHUX CHUCTEM, iXHs Oy0Ba.

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

CnyxoBa ceHcopHa cucteMa. Byxo. ['iriena ciyxy.

CeHcopHI CUCTEMH CMaKy, HIOXY, pIBHOBaru, pyxy, A0TUKY, TeMIEpaTypH, 00o.

3.11. Buiia HepBOBAa IislJIBHICTH

be3ymoBHi pediiekcu Ta IHCTUHKTU. Y TBOPEHHS, BUIU YMOBHUX peQIICKCIB, X
3HaueHHs. [‘anbMyBaHHs pediiekciB Ta HOro 3HaYeHHs 1JI1 HOPMAJIbHOT TOBEAIHKU
JIIOJTUHU.

Binuytta. CopuiHATTS MOAPA3HUKIB SIK MOYATKOBUHM €Tal MCUXIYHHUX MPOIIECIB.
VYBara Ta ii posib y cipuiHATTI 1H)OpMAIIii.

Ilepma 1 apyra curHaiapHi cuctemu. dDizionoriuni ocHoBu MoBHU. [IposiBu mii
BUIIOT HEPBOBOI CHCTEMH Ta iX 3HAYCHHS: CBIOMICTh, MUCIICHHS, €MOIlli, MOTHBAIIii,
nam’athb (Piziosoriyaa mpupoaa, Buau). PDi3iojgoriyHi OCHOBM IaM’ATi Ta EMOIIIM.
Emortitini cTpecu Ta iX BIuiB Ha opraHizM. CriocoOu KepyBaHHS €MOIIISIMHU.

OcCHOBHI THIM BHUIOI HEPBOBOI cuctemu. [lcuxosoriyHa I1HAWBIAYaJIbHICTH
moauuu. Haxunm, iHTepecu, TeMrnepaMenT, Xapakrep. 3a10HOCTI Ta 00apOBaHICTh, 1X
BUSBIICHHSI Ta PO3BUTOK. [[oHATTS mpo ocobucticTh. bionoriuni Ta comianbHi TOTpeOn
MOAMHU. IX MoOTHBaLis Ta poib y peryisuii moBediHku. biomoriuna mpupona
ocobuctocti. [ToHsATTS TTpo XapakTep. BruiuB comiaibHIX YUHHUKIB Ta CIAaKOBOCTI Ha
dbopMyBaHHS 0COOMCTOCTI.

Con. XapakrepucTuka cHy 1 Horo ¢izionoriyna npupoza. Jo6oBuii putm coH —
HECTaHHA Ta Horo Oiomoriyde 3HaueHHs. CHOBUMiHHA, TimHO3. [lopymieHHs
HOPMAaJILHOTO CHY Ta HOTO HACITI/IKH.

4. 3araapHa 0i0oAOTIA



CyuacHe Bu3HaueHHs >XKUTTS. OCHOBHI O3HaKu »kuBoro. PiBHI opranizaiii
KUTTS: MOJEKYJSIPHUN, KIIITUHHUN, OpraHi3MEHHHH, MOMYISIIHHIN, eKOCUCTEMHHUH,
6iocepHuil.

4.1. XiMiyHHuH cKJIa] KJIITHHHA

Knacugikamis XiMIiYHMX €JE€MEHTIB 3a iXHIM BMICTOM B oOpraHizmax (Makpo-
€JIEMEHTH, Y TOMY YHUCJI1 OpraHOreHu, MikpoeneMeHnTn). Hacniaku HenoctaTHROro abo
HAJIJTUIITIKOBOT'O HAJIXOKEHHSI B opranizM JroauHu ximiyaux enemeHTiB (I, F, Fe, Ca,
Pb,) Ta cmocoOu ycyHeHHd iX HecTaui.

Ennemiuni xBopoou.

Heopraniuni cmosiyku B opradizmax. Ponb Boju, coseil Ta iHIIMX
HEOpraHIYHUX PEUYOBUH B OPraHi3mi.

['apoduabHI CIOTYKH.

I'inpodoOHi criomykH.

OpraniuHi cnnosiyku B opradizmax. bynosa, BnacTuBocTi 1 GyHKIIIT OpraHiyHUX
CIIOJTYK: JIIMIA1B, BYTJIEBOAIB (MOHOCAXapHIiB, TTOTICAaXapUIiB), aMIHOKHUCIIOT, O1JIKIB,
HYKJI€oTUI1B, AT®, HyKJIE€THOBUX KUCIOT.

PiBHi cTpykTypHOi oOprasizamii OUIKIB 1 HYKJIETHOBMX KHCJIOT. MoHOMEp,
noyiimep,  OlomojiMepu, TNENTHAW, TOJIMENTUAH, MaKpOSpriyHUN  3B'S30K,
KOMIIJIEMEHTapHICTh, perutikamis, JeHaTypallis, peHaTypauis, AeCTPYKIisd,
eMyJibraiisi, T'eH, peryisiTOpHUA TeH, CTpykTypHui reH. depmentu, ix Oyzaosa,
BJIACTHUBOCTI Ta 3aCTOCYBaHHS y TOCTIOIAPCHKIN TIsITBHOCTI JIFOAMHHU.

biosmoriyuHo aKTUBHI pPEUYOBUHH (BiTaMiHM, TOPMOHH, HEHPOTrOPMOHH,
¢biTOoropMoHH, aaKaaoiau), ix 610J0T1YHA POJIb.

4.2. CTpyKTYypa KJIITHHH
OCHOBHI MOJIOKEHHS CYYaCHOI KIIITHHHOT TEOP1i.

MewmOpanu, iXHS CTPYKTypa, BIACTUBOCTI Ta ocHOBHI (yHKIi. [lnasmaTnyna
MeMmOpaHa. TpaHcmopT pedoBuH uepe3 MemOpanu. HaamemMOpaHHI KOMIUIEKCH
(kmiTMHHA ~— cTiHKA, riikokamike).  [ligzmemMOpanHi  KOMIUIEKCH  (MIKpOHHWTKH,
MikpoTpyOoukn). [luTockeneT, oro ¢yHKIIii.

[Huronnasma Ta ii kommonenTu. Oprarenu. OqHOMeMOpaHHi Ta TBOMEMOpaHH1
opraneny. KiiTHHHI BKIFOYCHHS. Pubocomu, momipnOocoMu, KIITHHHUN ILEHTD,
opraHenyd pyxy, €HAOIUIa3MaTW4YHA CiTKa, amapaT [ oibIkKi, JII30COMH, BaKyo.Ii,
MITOXOH/PII, MIACTUAM Ta iX THMH (OCOOIUBOCTI IXHBOI Oy/MOBH 1 GyHKIIH). B3aemHi
MIEPETBOPEHHS IJIACTHA. ABTOHOMIS MITOXOHJIPi Ta XJIOPOIUIACTIB Y KIITHHI.

bynoBa Ta ¢ynkmii sapa. XpomocoMu, 0cOOIMBOCTI OyIOBH Ta XIMIYHOTO
cknamxy. lomormoriuni  XpomMocoMu. AyTOCOMHM Ta  CTaTeéBi  XPOMOCOMH
(rerepoxpomocomm). Kapiotumn. Xpomocomuuii HaOip sapa (TarioiqHui, TUILTOTTHIH,
MTOJTITUTOTTHHH ).

Tunum opranizamii KITHH (MPOKapioTHYHUN Ta eykapioTuyHuit). OcoOIMBOCTI
oprasizamii KITHH mpokapioTiB. Hykneoim mpoxapioriB. Ilmasmigun. OcoOamBoCTi
oprasizanii KIITHH €yKapioTiB.
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4.3. lIpyHuunu GyHKIiOHYBAHHSA KIITHHHA

OO6MiH pevoBuH (Merabonizm) Ta eHeprii. Ilmactuunuit (acuminsiis) Ta
€HepreTHYHui (Aucumutsinis) ooMiH. Jxepena eHeprii nias opranizMiB. ABTOTpO(]HI
(poroTpodHi, xeMoTpoH1) 1 reTepoTpOoHI OPraHi3MHU.

Etanun nepeTBOpeHHA €Heprii B OpraHi3Mi: MIArOTOBYMM, aHAepOOHHI
(6e3kucHeBUil) Ta aepoOHUM (KUCHEBUI). AepoOHEe Ta aHaepOOHE AUXaHHS.

®orocunTe3. OCHOBHI MO/ CBITJIIOBOI Ta TEMHOBOT (pa3 (POTOCUHTESY.
[TincymkoBe piBHsHHA npoliecy poTtocuHTe3y. 3HaueHHs hoTocuHTe3y. BuBeaeHHs
MPOJIYKTIB OOMIHY peYOBUH. XEMOCHHTE3.

ba30B1 NpUHIMIY CUHTETUYHUX MPOLECIB Y KIITUHAX Ta OpraHi3mMax.

4.4. 30epe:keHHs Ta peaJizalisi cagKoBOI iHpopmanii

['enun Ta renomwu.

Tpanckpurniis.

OcnuogHi Tunu PHK.

I'enetnunuii kona. biocunres OuIKa.

ITonsoenns JIHK.

IToain KAITHH: KIITUHHUN ITUKJI, MITO3.

Mioiiz. PexomOinanis JJHK.

CrareBi KJIITHHM Ta 3arutiiHeHHs. ETanu 1HIuBiyaqbHOTO PO3BUTKY.

4.5. 3aKOHOMIPHOCTI yCIIAAKYBAHHS 03HAK

3aKOHOMIPHOCTI CIaIKOBOCTI.

['enetrka. MeTou TeHETUUHUX TOCTIIKEHb

(y ToMy 4HCIi CHagkoBOCTI JIOAMHU). OCHOBHI MOHSTTS T€HETHKHU: T€H, ajelb
reHa, JIOKyC T€Ha, JOMIHAHTHUH 1 pElEeCUBHUI CTaHM O3HAaK, TOMO3UIOTa,
reTEepPO3UTroTa, TEHOTHN, (EHOTHN, CHAAKOBICTh, MIHJIMBICTh. 3aKOHOMIPHOCTI
CIaJKOBOCTi, BcTaHOBJeHI I'. Menzaenem Ta iX CTaAaTUCTUYHUM XapakTep. 3aKoH
YUCTOTH TaMeT. MeToau mNepeBipKd TEeHOTUNY TiOpuaHuX ocoOuH. IIpomikHuUIMA
XapakTep ycnaakyBaHHsA. HemoBHe nomiHyBaHHs. 34erjieHE  yCHaJKyBaHHS.
XpoMocoMHa TeOpis CMAaAKOBOCTI. I'€HETMYHI OCHOBM BHM3HAUYEHHsI CTaTl y PI3HHUX
rpyn opraHizmiB. CiBBIIHOIICHHS CTAaTEH y MOMYJIAIIAX. Y CHaAKyBaHHs, 3UeTIeHe 31
cTaTTio. B3aemois reHiB Ta ii THUIH.

OpraHizarliiss TeHOMY y pi3HHX rpym opraHi3miB. [{utormazmaTuyHa crajgKkoBiCTh.
I'enodonm.

BB TOKCHMYHMX pPEYOBHH, HAPKOTHKIB, alKOTOJIO Ta TIOTIOHOKYPIHHS Ha
CHAJKOBICTh JTIOANHH.

3aKOHOMIPHOCT] MIHJIMBOCTI.

MopaudikarniiHa (HecmajakoBa)  MIHJIMBICTh, 1i BJIACTUBOCTI 1 CTaTUCTHUYHI
3akoHoMipHOCTI. Hopma peaxitii. Bapiamniitauii psn. Bapiariiina kpusa.

CnankoBa MIiHIMBICTH Ta il BHAW: KOMOIHATHBHA 1 MyTamiiiHa. TuUm MyTarlii.
Mytarenni ¢aktopu. CrnonTaHHi MyTamii. 3aKOH TOMOJIOTIYHHX PSIIB CHAJAKOBOT
MIHJIUBOCTI.
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4.6. EBoJsrronisi OpraHiuHOro CBIiTY

[TonmynsAnii )KMBUX OpraHi3MiB Ta iX OCHOBHI XapaKTEPUCTUKH.

EBomtoniitai haktopu. MexaHi3Mu NepBUHHUX €BOJIOIINHUX 3M1H. MexaH13Mu
BUJIOYTBOPEHHS.

Po3zBuTok eBomoniitnux norisaai. Teopis U. lapsiHa.

Ponb nmaneoHTon0r1i, MOJNEKYJIIPHOT TEHETUKU B OOTPYHTYBAaHHI T€OP1i €BOJIIOLL].

EBouronis mogunu. Etanu eBostowii JI0JMHU.

CBITOTJISI/THI Ta HAYKOBI MOTJISIIN HAa TTOXOKEHHS Ta ICTOPUYHUNA PO3BUTOK
AKUTTSL.

4.7. BiopizHoMaHiTTS. OCHOBH €BOJIIOLIIHOI (PLIOreHil Ta CHCTEeMATHKH
OcHoBHI Tpynu oprati3MiB: 0akTepii, apxei, eykapiotu. Heknitunui popmu
KUTTS: BipycH. OrJisii OCHOBHUX €YKap1OTUYHUX TaKCOHIB

HexniTunni popmu KUTTS.

Bipycu, ix xiMmiuHuii ckiana, OynoBa Ta BIATBOpPEHHsA. MexaHi3M MpPOHUKHEHHS
BIpYCiB B OpraHi3M Ta KJIITUHU Xa3siHa. BruiuB BipyciB Ha opraHizm xassiHa.

[IpodinakTuka BipyCHUX XBOPOO.

Pounb BipyciB y IpUpO/1 Ta KUTTI JTFOAUHH.

4.8. HagopranizmoBi OioJioriuni cucremu

Exonoriuni ¢akropu: abioTuuHi, 610THYHI, aHTPOTIOTEHHI.

O6Mexyrounit (mimiTyroumit) dakTop. 3akoH onTUMyMy. Exosoriuna
BaJICHTHICTh BUY (MEX1 BUTpUBAIOCTi). EBpMOIOHTHI Ta CTEHOOIOHTHI OpraHi3MHU.
B3aemonis exomoriuaux (dakropiB. PopMu OIOTHYHUX 3B’A3KIB (KOHKYpEHIIis,
XMOKAITBO, BHUIiJaHHS, MYyTyali3M, KOMEHCaII3M, TapasuTu3M). AjanTallis.
AnanTuBHI 010JIOT1YHI PUTMU OPTAHI3MIB.

®oronepioau3m. CTabIIbHICTh €KOCHCTEM Ta MPUYUHU 11 HOPYIIICHHS.

biocdepa sk mimicHa cucrema.

3axuct 1 30epexxeHHs 6iochepr, OCHOBHI 3aX0/IH MO0 OXOPOHU HaBKOJHUIITHBOTO
CepeIOBHIIIA.

4.9. Biosoris 1K ocHOBA 0i0TeXHOJIOTiH Ta MeANIIHHH.

[ToHATTS TIPO CENEKITITO.

BBenenns B KynbTypy pociuH. MeTtonu cenexiii pociuH. OoManiHeHHS
TBapuH. Metoau cenekii TBapuH. Oris TpaauiiiHux 6ioTexHomorin. OcHOBU
TeHETHYHO1 Ta KIITHHHOI iHKeHepii. Pobk reHeTHYHOT 1H)XKEHEpii B Cy4acHHUX
OioTexHOJNOTIAX 1 MeauIMHI. ['eHeTHuHO Mo iKOBaHI OpraHi3MH.
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