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BIOJIOI'TA
ITPOI'PAMA™
6CIMYNHUX 6UNPODYBaHb y popmi cnigdeciou 011 6CMYNHUKIE HA OCHOBI NOBHOT
3a2anvHOi cepednboi oceimu

1. BCTYI. XIMIYHUI CKJIAJI, CTPYKTYPA I ®YHKIIIOHYBAHHS
KJITUH. PEAJIIBALIA CIIAJKOBOI IHOOPMAIIII.

1.1 BCTVII. ®yngamenTanpHi BIACTHBOCTI kuBOro. PiBHI opraHizamii KUTTS
O10JIOTIYHMX CHCTEM Ta IX XapakTepHi pucu. MeTtoaum AochimkeHb B O10JOTii.
3HadeHHS 010JIOTTYHHUX JOCIIKEHD Y KUTTI JTIOIUHU.

1.2 XIMIYHUI CKJIAJ] KJIITUHU. Knacudikanis XiMidHHX eleMeHTIiB 3a
ixHiM BMICTOM B opraHiamax. Hacmigku HeITOCTaTHbOro ab0 HaJIUIITKOBOTO
HaJXODKEHHS B opraHi3m moauau xiMiuaux eneMeHtiB (I, F, Fe, Ca, K) ta cmocoou
yCYHEHHs iX HecTtadi. OpraHiyHi Ta HEOPTaHiIuHI CHOJYKH 1 IXHS POJb B OpPraHi3Mi.
Bona, il OCHOBHI BJaCTUBOCTI Ta poJib B opranizMi. Bojia sik po3uyuHHUK, T11pooOHI
1 TiapodiabHi croiyku. biomnomimMepu: MOHATTS Mpo iXHIO OyA0BY Ta KOH(OpMAIIIIO.
ByrneBoau: MoHocaxapuau (pubo3a, Je30kcupu0o03a, TIIOKO3a, (PpyKTO3a),
oJiirocaxapuau (caxaposa, JaKTo3a), TMoJlicaxapuau (Kpoxmalb, IEI003a, XITHH,
riikoreH). OCHOBHI BJIACTMBOCTI Ta (yHKIT BYTJEBOAIB B opranizmax. Jlimiau
(>xkupu, Bocku, crepoinu, pocdominian). OCHOBHI BIACTUBOCTI Ta (PYHKIIIT JIMiAIB B
opraHizmax. binku. AMIHOKHCIOTH SIK MOHOMEpHU OLIKiB. PiBHI CTpyKTypHOIi
opranizauii OutkiB. /eHatypauis 1 peHaTypauis O11kiB. OCHOBHI O10JIOTT4HI (PYHKIIT
OinkiB. DepMeHTH, iX BJIACTUBOCTI Ta NPUHIMNM (yHKIIOHYBaHHA. HykieiHoBI
kuciotu. bynoBa HykmeotuaiB. bymoa Tta  ¢ynkuii  JAHK. Ilpununmn
KOMIUIEMEHTapHOCTI. HykileoTu1Ha MOCTiOBHICTh 1 OHATTS MPO TeH. BiacTuBocTi
JHK. PHK ta i Tunum (MPHK, pPHK, tPHK). AT®. Pomr ATO B
eHepro3ade3neyeHH.

1.3 CTPYKTYPA TA ®YHKIHIOHYBAHHSA EYKAPIOTUYHUX KIJIITHUH.
Kiituna sk eneMeHTapHa OguHUL )KHUBOro. MeTtoau gociipkeHHs KiaiTiH. OCHOBHI
BJIACTUBOCTI 1 MPUHIUNU Oy/OBU €yKapiOTHYHOI KIITHHU. KimiTuHHI MeMOpaHH, X
XIMIYHUHN CKJIaJl, CTPYKTypa, BIACTHUBOCTI Ta OCHOBHI (pyHKIii. TpaHCHOpTyBaHHS
PEYOBHH uepe3 KIITHHHI MeMOpaHu. llutomnasma, ii KOMIIOHEHTH: ITUTOCKENET,
opraHenu Ta BKIOYeHHs. OgHOMEMOpaHHI OpraHeiu: €HAOIIa3MaTh4YHA CiTKa,
anapar ['onbmxi, Ji30cOMH, Bakyoidl. JlBomMeMOpaHHI OpraHeiu: MITOXOHAPII,
mIacTuau (XJopo-, JehKo - 1 XpoMmoriact). MitoxoHpii: OyaoBa, ¢yHKI[IOHATbHA
posib. Xjoporiactu: OynoBa, (YHKI[IOHAJIbHA POJb XJOPOIJIACTIB. ABTOHOMIs
MITOXOHPIM 1 XJOPOIIACTIB y KJIiTUHI. Pubocomu: OynoBa, QpyHKIIIOHAIIBHA POJIb.
Lentpioni. Opranenu pyxy (JKI'YyTUKH, BilikH). SAnpo: OyaoBa, PyHKIIOHAIbHA POJIb.
XpoMocoMHU: XIMIYHUNA ckiaja, OyAoBa, (QyHKUIOHAIbHA poiib. [ammoigHuil 1
TUIUIOIMHUNA  Habopu XxpoMocoMm. ['omosnoriuni xpomocomu. OCHOBHI CTaHU
XpoMOcoM: iHTep(ha3HUIl HEKOMIAKTHUN 1 HAIKOMIAKTU3AIIIs Y MPOIECT KIITHHHOTO
nomity. IlomBoenns xpomocom yHachigok permikamii JHK. Mopdomoris
HaJIKOMIAKTHUX /MITOTHIHUX/ XpoMocoM. [loHsATTS mpo kapiotur. Sxepue, Horo
byHKITIOHATBHA POJTb.



1.4 OBMIH PEUOBUH 1 IIEPETBOPEHHSI EHEPIII. O6min peuoBun
(MeTaboui3M), MOro 3arajibHa XapakTepUCTUKA. CHHICTh MPOLECIB CHHTE3Y 1
PO3IIECIJICHHS] PEYOBMH B OpraHizMi. ABTOTpOopHUN 1 TeTepoTpodHHN THIIU
KUBJICHHSA. MikcoTpodHi opra”izmu. Po3mieruieHHs pedyoBMH B OpraHi3Mi
(6e3kucHeBe, kucHeBe). [loHATTS Tpo TiiKoi3, OpoaiHHA. [TOHATTS TPO KIIITUHHE
nuxaHHa. MITOXOHApiS K eHepreTudyHa cTaHiis KiIiTuHU. dotocunHtes. OCHOBHI
IpOIIECH, IO BITOYBAIOTHCSA Y CBITVIO3AICKHUX 1 CBITJIOHE3AJICKHUX PEaKIIsIX
/cBiTNOBIN Ta TeMHOBIN (a3ax/ (oTtocuuTe3y. Ponap xjmopodiny y CBITIO3aNIEKHUX
peakmisix /cBiTiioBa ¢asza/ porocunTe’y. 3HaueHHS (OTOCHHTE3Y IJIS ICHYBaHHS
6iochepu. [ToHATTS PO XEMOCHHTES3.

1.5 3BEPEXXEHHS TA PEAJIIBALIS CITAJJKOBOI IHOOPMALIIL. Ienn, ix
OymoBa 1 ¢yHKIIOHATRHA posb. Mo3aiuHa OymoBa TeHa €yKapioTiB (€K30HH Ta
iaTpoHH). [loHaTTsa npo reHom. Tpauckpumniis: marpuunuid cuHTe3 monekyn PHK.
[TonsTTs Ipo perynsiito TpaHckputii. biocunres O1nkiB (Tpancisis). ['eHeTHUHMIA
ko1 1 oro ocHoBHI BiaactuBocTi. Pons MPHK, TPHK 1 pubocom y 6iocunresi Oinka.
Pemnikariss JIHK: naniBkoHcepBaTtuBHui npunnumi. [lonstrs npo penapartito JJHK.
Perumikamiss JIHK 1 xmituaauié mukn. IHtepdaza 1 kmituHHME mnoaul. KigbkicThb
mouiekyn JIHK 1 xpoMocom Ha pi3HUX CTafisiX KJIITUHHOTO ITUKIY. MiT03, OCHOBHI
npolecH, Mo BiIOYBalOThCS TiJ Yac MiTo3y. Meiio3 1 HOro ocoOJMBOCTI Yy
MOPIBHSHHI 3 MiTO30M. DyHKIIIOHANIEHA POJIb Meio03y. [IoHATTS mpo pexomOiHaIliI0
JHK mix gac meito3y. Kpocunrosep. YTBopeHHS raMmeT 1 iXxHe 00'€JHAHHS B 3UTOTY
mig yac 3amiigHeHHs. CrateBe po3MHOKEeHHS. OCHOBHI (OpMH HECTATEBOTO
PO3MHOXKXEHHSI OpraHi3miB (MOAUT IUIAXOM MITO3y, OpYHbKYBAaHHS, PO3MHOKEHHS
CIIOpaMH, BEreTaTUBHE PO3MHOXKEHHS). [HAMBIAyaJIbHUI pPO3BUTOK OpTraHI3My
(ontorenes). EMOpioHanbHU po3BUTOK. OCHOBHI €Tany €MOpPIOHAJIBHOTO PO3BUTKY
y XOpAOBHUX (ApOOJEHHA 3UrOTH, YTBOPEHHS OJIaCTylM 1 TacTpyiu). SBuiie
emOpioHansHO1 iHayKiii. [loHsaTTs mnpo audepeHIiamiio KITAH MMiJa  4ac
eMOpioHaTBHOTO PpO3BUTKY. CTOBOYpOBI KiTHUHU. [licis3aponkoBuil pPO3BUTOK Y
TBAapWH Ta OTO OCHOBHI TUIX (HENPSIMUH Ta MPSIMHUI)

2. BAKOHOMIPHOCTI CHAAKOBOCTI I MIHJIUBOCTI

2.1 TEHETUKA - HAVYKA TIPO 3AKOHOMIPHOCTI CITAJKOBOCTI I
MIHJIMBOCTI OPI'AHI3MIB. Kimacnyai MeTOAM T€HETHUYHHUX JTOCHIIKEHbD.
OcHoBHI TOHATTS TeHETHKU. OCHOBHI 3aKOHOMIPHOCTI (PYHKI[IOHYBaHHSI T€HIB Y
MIPOKapIOTIB Ta €YKAPIOTIB.

2.2. 3BAKOHOMIPHOCTI CITAJJKOBOCTI OPI'AHI3MIB. 3akoHOMipHOCTI
CHaJKOBOCTI, BcTaHOBJNeHI . MenaeneM. Metoa nepeBipKH T'€HOTHITY T1OpUAHHUX
ocoOUH (aHamizyroue cxpelnyBaHHs). MHOXXMHHA Ais reHiB. O3Haka SK pe3ysibTaT
nposiBy OaraTthoX TeHiB. B3aemosis reHiB. 3deruieHe ycnajakyBaHHsS. XPOMOCOMHA
TEOpisi CHaJAKOBOCTI. | €eHeTHYH1 OCHOBY BU3HAUYEHHSI CTaTl y PI3HUX IPYIl OPraHi3MiB.
XpOMOCOMHE BU3HAUEHHS CTaTl. Y CHaJKyBaHHsI, 3UeIJICHE 31 CTaTTI0. XPOMOCOMHHUM
aHali3 K METOJ BHSBJICHHS NOPYLIEHb Y CTPYKTypi Kapiotumy. Crnaakosi
3aXBOPIOBAHHS 1 BaJy JIFOJAWMHH, 3aXBOPIOBAHHS JIFOJIUHU 31 CIIaIKOBOIO CXHJIBHICTIO,
ixui mpuunan. CydacHl MOJICKYJSIPHO-TEHETUYHI METOIU JOCIIKEHb CHaJIKOBOCTI
JIIOJTWHU.



2.3 3AKOHOMIPHOCTI MIHJIMBOCTI OPI'AHI3MIB. Moaudikarmiitaa
(HecmagkoBa) MIHIMBICTB, i1 mnpuuuHu. Hopma peakiii. Bapiamiiinuii psg Ta
Bapiamniitna kpuBa. CriajikoBa MIHJIUBICTh Ta 1i BUIU: KOMOIHAaTHBHA 1 MyTalllifHa.
Jlxepena koMOIHATUBHOI MIHJIMBOCTI. MyTaliii Ta iXH1 BIacCTMBOCTI. TUIM MyTallii
(reHOMHI1, XpOMOCOMHI, TOYKOBI; COMAaTH4YHI1 Ta TeHepaTuBH1). MyTareHHi akTopu
(b13uyH1, XiMiyH1 Ta O10JIOT1YH1).

2.4 CEJIEKIIA OPT'AHI3MIB. BIOTEXHOJIOT'TA

[ToHsITTS TIPO COPT POCIUH, MOPOAY TBApHUH, IITaM MikpoopraHizmis. LTyunuit
n00ip (iHauBimyanpHUd Ta MacoBuid). CropigHeHEe 1 HECTOpPiHEHE CXpellyBaHHS,
MDKBHJIOBA (BigpasieHa) TiOpuam3allis, iX TEeHEeTW4YHI Ta OIOJOTIYHI HACIIIKH.
I'eteposuc Ta ioro reHeTudHi OCHOBH. [IOHATTS MPO OCHOBHI METONMW 1 3aBIAHHS
cesieKIii. MeToau MONEKYyJIspHOi TeHETHKH SK OCHOBA CYYacHHMX O10TE€XHOJIOTIH:
moJTiMepasHa JIAHIIOTOBA peakilisi, reHHa imkeHepis, kiroHyBanHs JIHK, kmituaHa
imxeHepis. KnonyBanus oprani3miB. ['enetnuno moaudikosani opranizmu (I'MO):
PUHIUIN CTBOPEHHS 1 HAIIPSIMKU BUKOPUCTAHHS.

3. BIOPI3BHOMAHITTS

3.1 CUCTEMATHUKA - HAVKA ITPO PI3BHOMAHITHICTb OPI"AHI3MIB.
biopi3HOMaHITTS Hamioi IUTaHETH SIK Hacaiaok esofomii. CydacHa cucreMa
opraHiyHoro cBiTy (momenu: Apxei, bakrepii, Eykapiot). OCHOBHI TaKCOHOMIYHI1
OJIMHHUIIl, SIKI 3aCTOCOBYIOTh Yy CHCTEMAaTHIll OpraHiaMmiB. Buj sK oOcHOBHa
cucTeMatuyHa onuHUI. bionoriuna konumemnuis Buay. CydacHi KpuUTepii BHIY.
[lonsaTTs mpo QinoreHeTHuHy cucreMatuky. Crnocobu rpadiuHOro BiIOOpaKEHHS
CHOPIJTHEHOCTI CUCTEMAaTUYHUX TPyl OPraHi3MiB.

3.2 BIPYCU. BIPOIIU. TIPIOHU. OcobmuBocti opramizamii  Ta
(yHKIIOHYBaHHs BipyciB. ['inoTe3u MOX01KeHHs BipyciB. Poib BipycCiB y eBOIIOLIT,
MOHSTTS MPO TOPU3OHTAIbHE TepeHeceHHs TeHiB. [Insxu mpoHWKHEHHs BipycCiB B
OpraHi3MH POCJIHH, TBApUH Ta JIOAWHU. B3aemomis BIpyCiB 3 KIIITHHOIO-Xa3siHOM.
Buxopucranss BipyciB y T€HETHUHIN 1HXEHEpIi Ta 010J0TIYHUX MeToJax 00poThOu
31 mKiamuBUMU Bugamu. [IpodinakTrka BIpyCHUX 3aXBOpIOBaHb JOMUHU. [IOHSTTS
npo BakiuHaIito. [IoHATTs po Bipoiau, MpioHU.

3.3 TIPOKAPIOTUYHI OPTAHI3MU. bynoBa kiitunu npokapioris. [IpokapioTuyni
opraHizmMu (apxei, 6akTepii), 0cCOOIMBOCTI iXHBOT opraHizaiii Ta (yHKIIOHYBaHHS.
Tunu xuBnenus (Poro- 1 xeMOCUHTE3, rereporpodHe) 1 auxaHHs (aHaepoOHE 1
aepoOHE) MPOKApPIOTUYHUX OpraHi3MiB. Po3MHOkeHHS (MOALT Ta OpPYHbKYBaHHS
KIITUH) 1 OOMIH cHmajaKoBOwW 1H(QopMaulielo (KOH'torauis) y MIpOKapiOTUYHUX
opraHi3miB. B3aeMo03B'I3kM NPOKAPIOTUYHUX OPraHi3MiB 3 I1HIIMMHU OpraHizMamu
(MyTyani3aM, KOMEHCali3M, mapa3uTtu3M). Ponb mpokapioTiB y TPUPOAl Ta KUTTI
moauHU.  XBOPOOOTBOPHI OakTepii Ta 3aXBOPIOBAHHS JIIOAWHHU, 10 HUMHU
BUKJIMKatOThCs. [IpodinakTrka Ta JiKyBaHHS OaKTepiaIbHUX 3aXBOPIOBAHbD.

3.4 BOIOPOCTI. OcobmuBocti OymoBH Ta MPOLECIB KUTTEMISIIBHOCTI
OJMHOKJIITMHHUX Ta O0araTokJIITUHHUX BojopocTed. [IpencTtaBHUKU BOIOPOCTEH:
3eneHi BogopocTi (XJIamiZoMOHada, XJjopesa, YJIOTPUKC, CIiporipa, yibBa),
JiaTomoBi BojgopocTi (miHymsIpis, HaBiky’na), bypi Bomopocti (tamiHapis, Qykyc,
capracym), UepBoni BosopocTi (mopdipa, dinodopa, kopaiina).

3.5 POCJIMHU. BETETATUBHI OPTAHU TA XXUTTEBI ®YHKILIII POCJIMH.



Knituaun pocnun. OCHOBHI Tpynu TKaHWH POCIMH: TMOCTIHHI - TMOKPHUBHI
(mKipoyka, KOpPOK), MpOBiAHI  (CyAuHU, CHUTOBUAHI  TpPyOKH), OCHOBHI
(boTocuHTE3yIO4a, 3amacaroya, B TOMY YHCIbi €HJIOCIIEpM, MEXaHI4Ha); TBIpHI -
BEpXiBKOBa 1 OiyHa. 3arajpbHa XapakTEPUCTHKA POCIHMH. 3HAYEHHS pociuH. KopiHb.
Buaun xopeniB (rosoBHMM, gonatkoBi, OiuHi). KopeneBa cuctema Ta 11 THUIH
(cTpukHEBa, MUUKYyBaTa). 30HH KOpeHs Ta iX QyHKIi. BHyTpimHsg Oy/n1oBa KOpeHs B
30HI KOPEHEBHX BOJOCKIB. Bumo3MiHM KopeHs (KOpeHeIoau, OyiabO0OKOpeHi,
IUXajabHI, OMOpPHI, YiNKi, MOBITPsSHI, KOpeHi - mpucocku). [lariH, #oro OCHOBHI
JacTUHU (BY30J, MIXKBY3Js, JIMCTKOBA Ta3yxa). TWNW TAaroHiB: MPSIMOCTOSYI,
BUCXI/IHI, BUTKi, YiNKi, MOB3ydYi, cjaHKi. bpyHpka - 3auarkoBuii marid. bymosa
OpyHBKH (JTyCKH, KOHYC HAapOCTaHHS, 3a4aTKOBI JUCTKH). Pi3HOBMAM OpyHBOK 3a
po3TalryBaHHSAM Ha TaroHi (BepxiBkoBa Ta OiluHa/masymHa/), 3a Oyao0BOIO
(BereraTuBHI Ta TeHepaTHBHI/KBITKOBI/). BygoBa marona: cte0i0 Ta JHMCTKH.
lanmyxenHss maroHa, QopmyBaHHd KpoHM. Bumo3minu marona: mia3eMHi
(kopeneBuiie, mig3eMHa crebnoBa OynpOa, nUOynuHa, OynpOOUMOyIMHA) Ta
HaJ3eMHI (Byca, BYCHKM, Haa3eMHa cTebmoBa OynbbOa, komouku). Cteblo.
BuyTpimHs OynoBa jaepeB'ssHucToro crebia (cepiieBuHa, JepeBHHa, KaMOiH, Jyo,
KOPOK, CEpIIEBUHHI MpPOMEH1, piuHi Kiibls). JlMcTok: 30BHIilIHA OyaoBa (OCHOBA
JUCTKA, YEPElIoK, JUCTKOBA IUIACTUHKA, MPWIMCTKH), BHYTpPIlIHA Oyj0Ba (OCHOBHA
TKaHWHA- CTOBMYAcTa 1 ry04acTta, MPOJWXH, KWIKK (IepeBUHA, J1y0), KyTHKYIa,
mKipouka), ¢yHkuii. JKWIKyBaHHS JIMCTKIB: mHapajeibHe, AyroBe, IajpyacTe,
nipyacre, BUJb4YacTe. JIMCTKOPO3MIIIEHHS: TOYEpProBe, CYNPOTUBHE, KiIbYacTe.
Buno3sminun nuctka (BYCHKH, KOJIOYKH, JTYCOYKH, JHCTKHU-TIACTKH KOMAaxOiTHUX
pociuH). Jluctoman. JKutTTeBl (QyHKIIT POCIUH: JKUBIECHHA (MIHEpaJbHE,
(doTocuHTEe3), nUXaHHA, TpaHchipanisa. [lepeMilieHHs pedyoBUuH 1Mo pociuHl. PicT 1
PO3BUTOK pPOCIUH. Pyxu pocinuH (poCTOBi, TIrpoCKOMiyH1). Perymsiisi >KUTTEBUX
GYHKITINA Y pOCITHH.

3.6 TEHEPATUBHI OPI'AHU TIOKPUTOHACIHHUX POCJIMH. bynosa
KBITKM: KBITKOHI’KKA; KBITKOJIOXKE; THYMHKA (MWJISK, THi3ga 3 MHJIKOM, Oy/oBa
MUJIKOBUX 3€PEeH, THYMHKOBA HUTKA); YAIIOJIHMCTKHU (YallleuKa); MeFOCTKU (BIHOYOK);
OIBITWHA; Maroyka (MpUWMOYKA, CTOBMYHMK, 3aB'si3b (BEpXHS 1 HUXKHS) 3
3apOJKOBUMHU MIIIKAMHM B HAaCiHHMX 3adaTkax). DyHkiii KBITKH. Pi3HOMaHITHICTH
KBITOK (OJHOCTaTEBl Ta JABOCTATEBl, T'0Jii, 3 MPOCTOI0 Ta MOABIHHOIO OLBITHHOIO).
@®opmyna kBiTkH. Cynsittd. Tunu cyuBith (IpOCTI - KUTHUILSA, MOYATOK, TOJIOBKA,
KOIIMK, IIUTOK, 30HTHK, MPOCTHUI KOJIOC; CKJIaJHI - CKJIaJHUN KOJOC, BOJIOTH,
CKJIQJHUM IIWTOK, CKJIQJHWM 30HTUK). 3alWieHHs Ta MWOoro pi3HOBHUIU
(camozanwieHHsT Ta TepexpecHe 3amuieHHs). OCHOBHI CHOCOOU TEPEXPECHOro
3anuieHHs (3a JIOMOMOTOK BITPY, Komax). AJamnrtailii pociuH J0 CHoco0y
3anwieHHs. [loaBiliHe 3amliJHEHHS y KBITKOBUX POCIIMH. YTBOPEHHSI HACIHUHU Ta
wioxy. OyHKIIT HACIHMHM Ta TI0AY. by/oBa HaCIHMHU: LIKIpKa 3 OTBOPOM, 3apOJIOK
(3apoaKoBHil KOpiHELb, MIACIM'SA0IbHE KOJIIHO, ciM'saons, pyOunk). bynosa miony
(TppoxiIapoBa cTiHKa 1 HaciHuMHA). Tunum TUIOMIB: Cyxi (CiM'AHKa, 3€pHIBKA, TOPIX,
0106, KopoOOYKa, CTPYUOK, CTPYUEUYOK), COKOBHUTI (TIPOCTI - KICTSAHKa, rapOy3uHa,
AT0J/1a, TOMEpaHellb, I0JIyKo; 301pHI - 30ipHa KICTAHKA, CyHHUnHa; cymias. [lepion
CIIOKOIO Ta YMOBHU MTPOPOCTAHHS HACIHUHHU.



3.7 PIBHOMAHITHICTb POCJIMH. PO3MHOXXEHHS POCJIVH.

[ToHATTS MPO KUTTEBUN LIMKI POCIUH (YEPTryBaHHS HECTATEBOTO Ta CTATEBOIO
MIOKOJIIHb). 3arajibHa XapaKTepUCTUKA, OCOOJIMBOCTI MOUIUPEHHS, 3HAYEHHS MOXIB,
IJIayHIB, XBOIIIB, MAlOpPOTeH, TOJOHACIHHMX, MOKPUTOHACIHHUX. Pi3HOMaHITHICTBH
pociuH: Moxu (momiTpux, Mapiasimis, caraym); Ilnaynu (cemarinena, GapaHelb
3BUYAWHUM, IJIayH OyJaBOBUAHUI); XBOIl (XBOII IOJHOBUH, XBOII JIICOBHI);
[Toropoti (MIMTHUK 4YOJOBIYMH, OPJAK, JHUCTOBUK, CTPAyCHHUK, CaJIbBIHIN);
l'onmonacinni (TIHKTO ABOJIONATEBE, TUC STIMHWHA, Tys, KUIIAPUC, COCHA, SIJIMHA,
MOJpWHA, SUIOBEIb, KEIp, BEIbBIUis  JTWBOBIKHA, edeapa, CaroBHUK);
[Toxpuronacinui (KamycTsHi/XpecTonBiTi/: TpUIMKK, peAbka [OWKa, KaIlycTa,
ripuuils, parmc; Po30Bi: cyHHIS, IIMNIIMHA, TOpoOHWHA, s0MyHs, BUIIHS, BoOOBI:
Fopox, kBacomsi, koHIOIMHA, PoOiHist/Oia akarlist/, pronepHa; Ilacip0HOBI: METyHis,
MacyiH, TIOTIOH, KapTOIULsI, TOMaT, Tepemb; AWcTpoBi/CKIaAHOUBITI/: COHSIIHUK,
Kyiap0aba, Oynsk, pomaika, Bojomika; [luOymeBi: nmOyns, YacHUK, UYEpPEMIIa;
JIimiiiHi: TIONBIIAH, MPOJTICKA, JUTis; 31aK0Bl: KyKypya3a, pUcC, MIIECHUIIS, )KUTO, OBEC,
odeper, nupii). Popmu 1 cnocodbu poO3MHOKEHHS POCIIHH.

3.8 T'PUBU. 3arambHa xapaktepuctuka rpudiB. OcoOnmuBOCTI OyI0BU Ta
IPOIECIB JKUTTENISUIBHOCTI HA TMPHUKIAAl I[IAMUHKOBUX, IBIIEBUX TIpUOIB Ta
OpiKIKIB. ['pubu  canpoTtpodu, mapasutv, cuMOioTpodu. 3HaueHHs TPUOIB Y
OPUPOAL Ta KUTTI JIIOAUHU. Pi3HOMaHITHICTH TPUOIB: MIAMKMHKOBI TpuOU (MacCHIOK,
Olnuit rpud, MiJIOCUYHUK, ONEHbKHU, MEeYepHulli, Myxomop, OJiijla ToraHka), LBIIEBI
rpubu  (MyKop, TEHILWI, acmepriia), TrpUOHU-MApa3suTH POCIHH (TPYTOBUKH,
OOpOIIHUCTO-POCSHI, CaXXKH, pDKKH). BukopucranHs rTpubiB y XapyoBid
MIPOMUCIIOBOCTI Ta (hapMaKoJIOrTii.

3.9 JIMIUIAWMHUKM. Jlumaiieukm - acomiamii chpaBxHiX TpubiB 3
(OTOCHHTE3YIOUMMH OpraHizMaMu (BOAOPOCTSAMHU Ta IilaHoOakTepisimu). bynoBa Ta
OCOOJIMBOCT1 JKUTTEMISIIBHOCTI (OKMBJICHHS, PO3MHOEHHS) JHUIIaiHuKIB. HakurmHi
(mlekanopa), JucTyBaTi (mapmenisi), KyHIIMCTl (KJIaJIOHisA) JWIIAWHUKA. 3HAUYCHHS
JUIIANHUKIB Y TPUPOJI Ta KUATTI JHOUHHU.

3.10 OAHOKJITUHHI T'ETEPOTPO®HI EYKAPIOTHUYHI OPI'AHI3MMU.
BinbHOXUBYY1 1 Mapa3suTHYHI BUAM OJHOKIITUHHUX TeTEPOTPOPHUX €YKAPIOTHIHHUX
opraHi3miB. MemikaHill MpPICHUX BOJOWM: ameba mpotel, i1HGY30pis-Tydenbka.
OcobmuBocTi  OyZOBH Ta TMPOIECIB JKUTTEMISUIBHOCTI  (CKUBJICHHSI, JIMXaHHS,
BUJIJICHHS, OCMOPETYJISLIsl, PyX, MOJIPa3IUBICTb, PO3MHOMXEHHS, IHIIMCTYBAHHS).
[Tapazutu moauHu (qu3eHTepiiiHa ameba, MaAPIMHUN J1a3MO/ii) iX 0COOJIUBOCTI.
3aXBOPIOBaHHS, M0 BHKJIUKAIOTHCA TMapasUTUYHUMH OJHOKTITUHHUMHU (ameOHa
TU3EHTEPIs, MaJPis), Ta iX NpOo(UIAKTHKA.

3.11 I'VBKMU. I'yOku - nepBuHHI 0araTOKIITHHHI TBAPUHH, 110 NEepeOyBalOTh HA
TOTKAaHUHHOMY  piBHI  opradizamii. OcoOauBocTi  OyJIOBM Ta  MPOIIECIB
KUTTENSUTBHOCTI HA TIPUKIaAl OoasTu. Poibs Ty0OK y IpUpo/Il Ta )KUTTI JIFOIUHU.

3.12 CITPABXHI BATATOKJIITUHHI TBAPUHU. 3ATAJIbHI O3HAKU
BYJIOBU I ITPOLECIB XXUTTEAIAJIbBHOCTI. Txanuau teapun. Tunu CUMETpIi Tija
(nBoO1yHa, pamianbHa). TuUNM TMOPOXHWUHU Tina (MEpBUHHA, BTOPWHHA, 3MiIIaHA).
[ToxpuBu tina. CucTeMH OpraHiB: OIMOPHO-PyXOBa (30BHIIIHIA Ta BHYTPINIHIH
CKEeJIeT, TiIPOCKENeT, MyCKyJarypa), TpaBHa CHUCTeMa (3aMKHEHWH Ta HACKpPi3HUU



KHUILIEYHHK, TPABHI 3aJ1031), KPOBOHOCHA CHUCTeMa (3aMKHEHa, He3aMKHEHa), HEpBOBa
cucrema (mudysHa, raHriiioHapHa, TpyOdacTa), pI3HOMAHITHICTh OpPraHiB JMXaHHS
(3s10pa, Tpaxei, JIETeHEeBl MIIIKH, JETeH1) 1 BUAUICHHS (HUPKH, MaJIbIITi€Bl CYJIUHH,
metanedpuaii, nporonegpunii). Opranu uyrttsa. [loapaznusicts Ta pyx. Dopmu
pO3MHOKEeHHS TBapuH. CTaTeBl KIITUHU, 3aIUTITHEHHS. PO3BUTOK TBapHH.

3.13 TIOBEJIIHKA TBAPHUH. Bpomkena 1 HaOyra mnoBeniHka. Dopmu
MOBEJIIHKKA TBAapWH: JIOCTITHHUIIbKA, XapyoOBa, 3aXHMCHA, Tirl€HIYHA, PENPOJTYKTHBHA
(momryk mapTHepiB, OaThKiBCbKa TIOBEAIHKA Ta TypOOTa TIPO TOTOMCTBO),
TepuTopiaibHa, couiagbHa. CrocoOu OpieHTyBaHHS TBapHH. XOMIHT. Mirparmii
tBapuH. Komynikatii TBapus. EnemMeHntapaa po3yMoBa AisUTbHICTb.

3.14 PI3BHOMAHITHICTb, ITIOIIMPEHHA, 3SHAYEHHSA TBAPUH. Xainxi,
a60 KumkoBomopokHUHHI, iX PI3HOMaHITHICTh: MEAy3a aBpelis, Meay3a KOPEHEpOoT,
rifipa, akKTHHIs, MaapenopoBi kopanu. [lnocki yepBu. Pi3HOMaHITHICTh TApa3UTUYHUX
iockux 4epBiB: CucyHU (TICHIHKOBUH Ta KOTSUMi cucyHH), CTBOXKKOBI UYepBU
(Ouuyauymii Ta CBUHSYUM MIM'SKU, €XIHOKOK, CThOXkak mupokuit). Hemaromu, a6o
Kpyrni yepBu. Pi3HOMaHITHICTh NapasUTUYHMX HEMarToj (ackapuaa JoJIChKa,
roctpuk, Tpuxinena). Kinpuacti yepBu /Kinmpyaku/, iX pi3HOMaHITHICTB:: barato
HIETUHKO B 1 4epBH (Hepeic), ManoimeTuHKkoBl 4YepBH (JOUIOBUH YepB'SsiK,
TpyOounuk), II'sBkm  (Menuuna  m'aBka).  YUnenucrtoHnori.  PakomnomiOHi.
Pi3HOMaHITHICTH pakonomiOHUX (PIYKOBI paku, KpaOu, KpeBeTKH, NadHii, IUKIONH,
MOKpHMIIi), pOJib Yy TMPHUPOJII Ta KUTTI JroauHu. [laBykonomiOHi, X pi3HOMAaHITHICTb
(maByKM: NTaBYKXPECTOBHK, KapakypT, TAapaHTyJ; KIIIIl: KOPOCTAHHA CBEpOYH,
coOauuii k). Komaxwu, ix pisHOMaHITHICTE: Tapranu (taprad pyauil), [Ipsmoxpui
(koHMK 3eyieHHH, capaHa MasjapiBHa), Teepmokpumi/XKyku/ (TpaBHEBUU Xpylll,
COHEYKO, )KYKOJIEHb, KOJIOpPaJAChkul xkyK), [lepeTunuacTokpui (6k0j1a MEOHOCHA,
MypaikH), Jlyckokpuini/Mertenuku/ (O11aH KamyCTsHUM, IIOBKOBUYHHUM IOBKOIIPS/,
MaxaoH), JIBokpwii (Myxa KiMHaTHa, MansapidHuii komap). [lapasutuuni Ta
KPOBOCHCHI KOMaxu (OJI0XH, BOII, IMOCTUIbHI KJIOMH, KOMapi, Iea3i, OBOAM) SK
NEPEHOCHUKHU 30yHUKIB ~ 3aXBOPIOBaHb  JIFOJMHH. Momntocku/M'sikyHu/.
PiznHomaHiTHICTE MoOINIIOCKIB: YepeBOoHOT1 (BHHOTPAJHUM CIUMaK, CTAaBKOBHUK
BEIUKUM, chnu3yHu), JIBocTynkoBi (0e33yOku, mepiiBHHMIN, Miail), [onoBoHOrI
(kampMapH, KapakaTuili, BOCbMHUHOTH). XOpJOBi, 3arajbHi OCOOJUBOCTI Oy/IOBU Ta
IPOIICCIB XUTTEMISUTBHOCTI. P13HOMaHITHICTE XOp0BUX. Pubu. PizHOMaHITHICTE pHO:
XpsuoBl pubu (akynaum 1 ckaru), KictkoBli pubu - Ocerpornoaidni (ocerep),
Ocenenuenonioni (ocenenens), Jlococenoaioni (ropoymia), OxkyHenoaiOHi (Cynak,
okyHb), Kopononozi6ni (miiTka, jsmy, kapack, kopon). Amdio6ii, abo 3eMHOBO/IHI.
Pi3HOMaHITHICTh 3eMHOBOAHUX: be3xBocTi (’kaba cTaBKOBa, pomyxa 3BUYaliHA),
bes3nori (kinbuacrta yeps'sra), XBocTaTi (cajlaMaHipa IisIMUCTa, TPUTOH 3BUYANHUN).
Pentunii, a6o Ilmazynu. PisHOMaHITHICTH Tia3yHiB: Jlyckari (smiipka mpyJka,
rajifoka 3BUYaiiHa, BYX 3BuUYaiiHuii), Uepemaxu (0OoyoTsHA uepernaxa, MOpPChKa
yepemaxa), Kpokoawnu (HUTbCbKUIM Kpokoawi, amiratop). [ltaxu. Pi3HOMaHITHICTB
ntaxiB: beskinesi (crpaycwu, kiBi), Kimerpyai - Ilinrinonomioni (iMmnepaTopchKHii
MiHrBiH), JartnmomoniOHi, (Bemukuii ctpokarmii asten), KypomomiOui (mepermedn,
psa6unk, (azaH, OGaHKIBChKI Kypu), ['ycemomiOnHi (Jie0iap-IUNYH, KadKa-KpUXKEHb,
rycka cipa), CokomnonoioHi (ssctpy0 Benmukuii, 6epkyTt), CoBomno/1i0H1 (coBa Byxara),



JlenexononiOH1 (yenexka Oiumuil, yarug cipa), JKypaBiaenoniOHi (KypaBenb CipHil),
I'opobuienoaiobHi (rpak, BOpoHa cipa, COpPOKa, JIACTIBKA MIChKa, CHHMIIS BEJIMKA).
Ccagui. PiznomaHiTHICTE ccaBmiB: Ilepmio3Bipi - sifriekinaani ccaBii (KaukoaA3boo,
exunHa); Cymuacti (keHrypy, koana); [1nanenrtapni ccaBui: Komaxoinni (3BuuaiiHuii
DKak, kpit), Pykokpwm (BeuipHHI pyna, Hetonup), I'pusynu (6adak, 6iika, 600ep,
MHUIIIA XaTHsI, XOM'SIK, MTAIfIOK, HyTpis), XKl (BOBK, co0aKa, JUCHULIS, TUTD, JIEB, PUCH,
KIT CBiMChbKUH, OUMM BeaMmiab, Oypuwil BeaAMiAb, KYyHHUI JICOBa, COOOJb),
KutomnoniOni (cuHI KWT, KaImaJloT, KocaTka, AenbgiH-011000uka), [TapHOKOMHTHI
(mexyiHi: kaban, OeremoT; JKyWHi: 3yOp, KO3yJs, JIOCh, KO3W, BIBII),
HenapnokonuTHi (cBilicbkuii KiHb, KiHb [IpkeBanbchkoro, 3ebpa, KyiaH, HOCOPIr),
[Tpumatu (Jiemypu, MapTUIITKHA, MAKaKH, TTaBlaHW, OPAHTyTaH, MTUMITIAH3€, TOPUTIA).
4. OPTAHI3M JIIOAUHU SAK BIOJIOI'TYHA CUCTEMA.

4.1 BYJIOBA TUIA JIIOJAMHU. TkaHWHM OpTaHi3My JIFOAWHH, X OyaoBa 1 GyHKIIII.
Opranu, cucteMu opratiB. PerynsaropHi cucTeMu opraHizmy JIOIUHU.

4.2 HEPBOBA PEI'VJIALILA. HEPBOBA CUCTEMA JIFVOAWHU. Heiipon -
CTPYKTYpHO-(DYHKITIOHAJIbHA OJMHHUIISI HEPBOBOI cucteMu. PediekTopHuil nmpuHIuUI
JUSTBHOCT1 HEPBOBOI cucteMu. PeduiektopHa ayra, ii ckiagoBi Ta QyHKIIIOHYBaHHS.
llentpansHa Ta mepudepudyHa HEPBOBI cucTeMU. bynoBa Ta ¢GyHKIII CIMHHOTO 1
rOJIOBHOTO  MO3Ky. BereratuBHa HepBOoBa cucteMa (CUMIOATHYHHM  Ta
napacuMMaTHYHUN BiAauM). BruB BereTaTUBHOI HEPBOBOI CHCTEMHU Ha TISJIBHICTD
Oprasizmy.

4.3 TYMOPAJIbHA PEI'VJIALIA. EHIOKPMHHA CUCTEMA JIFOJAMHU.
@yHK1IT 1 OyA0Ba €HIOKPUHHOI cucTeMH. EHAOKpHHHI 321031 (3a7103U BHYTPIIIHBOL
Ta 3MIMIAHOI cekpelii). ['opMOHM Ta HEWpPOropMOHH, IiX BIUIUB Ha MPOLECU
KUTTENSUTBHOCTI. DYHKIIT 3aJ103 BHYTPIIIHBOI Ta 3MIMIAHOI CEKpelii, HACHIIKH IX
nopyuieHHs. BiIMIHHOCTI M1’k HEPBOBOIO 1 TYMOPAJIbHOIO PETYISALIEI0 (P1310J0TTHHUX
GbyHKIIIH OpraHizmy.

4.4 BHYTPIIIHE CEPEJOBUIIE OPrAHI3MY JIIOAWMHU. KPOB.
JIIM®A. BuytpimiHe cepefioBuiie opradizmy jgroaunu. OyHkiii kposi. Ckiiam KpoBi:
1azMa, GOpPMEHHI €IEMEHTH (EpUTPOLIUTH, JEHKOIUTH, TpoMOOoIUTH). ['pymnu KpoBi
cuctemu ABO. Ilonstrs mpo pesyc-¢akrop. [lepennBanus kpoBi. 3ciaHHs KpPOBI.
Cxnan 1 GyHkii mimdu.

4.5 KPOBOHOCHA TA JIM®ATUYHA CUCTEMMU JIFOJMHU. BynoBa KpoOBOHOCHOT
ta nimdatuyHoi cucreM. KpoBooOir, ioro perymnsuiga. bynosa cepus. Bmactusocti
cepueBoro M'siza. CepueBuil 1uki, #oro ¢asu. PoGorta cepus, ii perymsiis.
KpoBoHnocHi cyaunu, ix OyzoBa 1 (yHkiii. Benuke Ta mane kona KpoBooOiry.
Aptepianbauii Tuck. JIimpaTtuuna cucrema, ii 0ynosa ta ¢pyHkuii. Jlimdoooir.

4.6 IMYHITET. IMYHHA CUCTEMA JIIOJUHU. ImyniTer, #oro BUIW.
ImyHHa cuctema, ii ckiag Ta ocoOIUBOCTI (PYHKI[IOHYBaHHS. MexaHi3MH B3aeMO/IIi
CUCTEMHU aHTUTEH-aHTUTINO. Asepriuni peakiiii. [IOHATTS TpO IMYHOKOpPEKIo W
imyHoTeparnito. [IpodinakTuka iHGEKIITHUX 3aXBOPIOBAHB JIOIUHHU.

4.7 INUXAHHA. JUXAJIbBHA CUCTEMA JIFOJAWUHU. bynosa 1 ¢ynkiii
opraniB auxaHHs. [Iporecu razooOMiHy y JereHsix Ta TKaHMHaX. J[MXanbHI pyXHu.
[Iponecu Bamxy Ta Buauxy. HeliporymopanpHa perynsimis auxaHHsa. [[oHATTS mpo



KUTTEBY €MHICTH JiereHb. CKIaJ BAMXYBAHOTO, BHIAMXYBAHOTO Ta aJIbBEOJISIPHOTO
noBiTps. ['oiocoBuii amapar ta Moro GyHKIIIOHYBaHHS.

4.8 TPABJIEHHSA. TPABHA CUCTEMA JIFOAWUHU. bynosa ta dyHkiii
OpraHiB TpaBlieHHs. TpaBHI 3aJ103U (CIMHHI, MEYiHKA, MIIIUTYHKOBA). TpaBHI COKH.
bynosa 1 ¢gynkuii 3y6iB. TpaBieHHs y POTOBIH MOPOKHUHI, NITYHKY, KUIICUHHKY.
[IpuctinkoBe TpaBieHHs. BcMokTyBaHHs. Peryssiis mpoiieciB TpaBJIeHHS.

4.9 OBMIH PEYOBMH 1 IIEPETBOPEHHS EHEPIII B OPIAHI3MI
JIXOIUHMN. XapuyBaHHS 1 O0OMiH PEYOBHH. [TonsTTs po
30amaHcoBaHe/paIlioHaJIbHE/ XapuyBaHHs. bikoBuiA, JTimigHUHN, BYTIE€BOHIMN, BOTHO-
MiHepanbHuii oOMiH. [loHsATTS sikocTi muTHOI Bomu. Pomb depmenti, ATD y
3a0e3neyeHHl mporeciB meradonizmy. Bitamiau, iX pomp B 0OMiHI pPEYOBHH.
[TopymienHss 0OMiHY pedyOBHH, MOB'sI3aH1 3 HECTAYCIO0 YU HAAJHUIIKOM HaIXOIKECHHS
MEeBHUX BiTaMiHiB. HeratwmBHuii BB Ha MeTa0O0MI3M TOKCHYHHUX PEYOBHH.
3HEMIKO/DKEHHSI TOKCHMYHUX CIIOJIYK B oOprasi3mi JronuHd. HeiporymopanbHa
PEryJIsIis MPoIeCciB METaboIi3My.

4.10 BUAUIEHHA. CEHOBUAUVIbBHA CHUCTEMA JIIOAWMHU. bynosa i
¢yHkuii cedoBunIbHOT cucteMu. bynmoBa Ta Qyskmii Hupok. Hedpon sx
CTPYKTYpHO-(PYHKITIOHAJIbHA OAMHUIIT HUPOK. [Iporiecu yTBOpeHHsS Ta BUBEIICHHS
cedi, ix peryssiis. Posib HUPOK y 3/11iICHEHH1 BOJHO-COJILOBOTO OOMIHY.

4.11 HIKIPA. TEPMOPET'YJIALIA. Bynosa Ta dyskiii mkipu. Ponb mkipu y
BUJIJIEHHI NPOAYKTIB MeTabomizMy. TepMoperyindiiss Ta pojib IWIKIPH y LbOMY
MpoIIECI.

4.12 OIIOPHO-PYXOBA CUCTEMA JIFO/IMHU. 3nauenns, ¢pynkiiii, Oymgosa
OTIOPHO-PYXOBOi CUCTeMHU. XIMIYHHMI CKJIaJ, Oy/0Ba, PICT KICTOK. THIH 3'€THAHHS
kicTok. bynoBa ckenera. OcoOMUBOCTI CKeeTa JIOIMHH, 3yMOBJICHI MPSIMOXOIIHHSIM.
M's30B1 TkanuHU. ByjoBa Ta QyHKIIi ckeneTHUX M's31B. OCHOBHI IpyNU CKEJIETHUX
M's31B. MexaHi3aM ckopoueHHs M'si3iB. Po0oTa, ToHyc, cuima Ta BTOMa M'SI3IB.
Perynsitist pyxoBoi aKTUBHOCTI.

4.13 CEHCOPHI CHUCTEMWU JIFOAWMHU. 3aranpbHa XapaKTepuCTHKA
CEHCOPHUX cHuCTeM. Poib ceHCOpHUX cucTteM y 3a0e3nedeHHi 3B'A3Ky Opra”izmy i3
30BHILIHIM cepenoBuiieM. CEHCOpHI CUCTEMU 30Dy, CIIyXy, pIBHOBArd, HIOXY, CMaKy,
JOTUKY, Temneparypu, 0omro. Penenropu, ix tumu. Opranu uyTTs sk nepudepuyni
YaCTHUHU CEHCOpPHUX cucTeM. bynoBa Ta ¢yHKIIIi opraniB 30py, CIIyXy Ta piBHOBArH.

4.14 BUIIIA HEPBOBA JIAJIBHICTH JIFOJAWMHW. HepBoBi mporecu, ix
MOKa3HUKUA. be3yMoBHI 1 yMOBHI pe(ieKCH, 1HCTUHKTH. YTBOPEHHS YMOBHHUX
pedrekciB. dopMyBaHHS THUMYACOBUX HEPBOBUX 3B'A3KIB, iX 3HAYEHHS s
dbopmyBaHHs yMOBHUX peduiekciB. ['anpmyBaHHs yMOBHUX pediekciB. PDi31010r1uH1
ocHOBU MoByieHHs. [lepmia 1 apyra curHanpHi cuctemu. HaBuanus. [lam'ste. Buiia
HEpPBOBA AISUIBHICTH JIIOAMHM Ta i OCHOBHI TuUNU. Tunu TemrepameHTy. CoH sK
(YHKITIOHAJIBHUI CTaH OpraHi3My, HOro 3HaYEHHS.

4.15 PEITPOAYKIIA TA PO3BUTOK JIFOAMHU. BynoBa crareBoi cucremMu
moauan. DYyHKIT cTaTeBUX 3ayi03 JIOAWHUA. BynoBa cTaTeBUX KIITHHU JIIOJUHHU.
I"ameTorenes. [lepBuHHI Ta BTOPUHHI cTaTeBl 03HAKH. [lepion OHTOTEHE3Y JIFOAMHH.
Po3sBuTok 3apogka 1 mionma, ¢yHKIID TIaneHTH.  PO3BUTOK  AMTHHM - TICTA
HapOJKEHHS.



5. OCHOBH EKOJIOTTI 1 EBOJIIOIIIMHOI'O BUEHHS

5.1 EKOJIOI'TYHI YMHHUWKU. TIOITYJIALIA. Exonoriydi YMHHUKH Ta TXHS
kinacudikaiig. [IoHATTS mpo onTUMaNbHUHN [iama3oH J1i €KOJOTIYHOTO0 YMHHHUKA.
3aKOHOMIPHOCTI BILTUBY €KOJIOTIYHUX YUHHUKIB Ha *KUB1 opranizmu. [IpucrocyBanus
KUBUX OPraHi3MiB JI0 Jii €KOJOTIYHHWX YMHHHUKIB. EKOJOriuHa BaJICHTHICTb.
Exomoriuna Hima sK pe3yiabTaT IPUCTOCYBAaHHS OpPraHi3MiB 10 ICHYBaHHS B
exocucreMi. [TousaTrs npo nomyssiito. CTpykTypa Ta XapaKTEPUCTUKHU MOMYJISIIIN.
[Tapametpu momymsii. [lonmynsmiiini xBumi. [ToHATTS npo MiHIMANIbHY KUTTE3NATHY
nomyJisiiito. Ekonoriyni crpaTerii momymsiii.

5.2 EKOCUCTEMM. CknamoBi, BIaCTUBOCTI Ta XapaKTEPUCTHKHA €KOCHCTEMH.
biorieno3 ta 6ioron. Tumu 3B'I3KiB MK MOMYJIAIISIMU PI3HUX BUAIB B €KOCHCTEMAX.
[leperBopenHst eneprii B ekocructemax. [IOHATTS mpo MpoayLEeHTIB, KOHCYMEHTIB Ta
penyuentiB. Tpodiuna crpykrypa Oiomenosy. Exomoriuni mipamimu. IIpoctopoBa
HEOAHOPIIHICTh  OlomeHo3y. CTpykTypHe pi3HOMaHITTS OiomeHo3y. Yacoa
HEOJIHOPIAHICTh €KOCUCTEM (PEHOJIOT1UHI 3MIHU, CYKIIECis).

5.3 BIOCOEPA 4K TJIOBAJIBHA EKOCUCTEMA. CrpykTypa Ta Mexi
6iocdepu. bioreoxiMiuH1 HUKIH /KOJO00IT peuOBUH/ sIK HEOOX1HA YMOBA ICHYBaHHS
6iocdepu. Buenns B. 1. Bepnancekoro npo 6iochepy Ta Hoocdepy Ta Horo 3HaueHHS
JUIsT YHUKHEHHS T1J100aibHOi  eKoJoriyHoi Kpu3u. OCHOBHI YSIBJIEHHS IIPO
AHTPOIIOTCHHUM/aHTpoIyHUM/ BIUTMB Ha Oiocdepy. Buau 3abpynHeHHs, iX HaCcHiIKu
I ekocucteM Ta JoauHu. [loHATTS mpo skicTh AoBKULIA. CydacHl riaoOayibH1
€KOJIOT14YHI1 npoOiemMu CBITY, €KOJIOT1YH1 npooiemMu B VYkpaiHi.
AHTpONOreHHUI/aHTPOIIYHNK/ BIUIMB Ha O10JIOTIYHE PIZHOMAHITTA (BUMHpPAHHS
BUJIIB, BHUJUBCENEHI). 30€epekeHHd OIOpI3HOMAHITTS K HEOOXIJHa YMOBa
ctabuibHOCTI Olochepu. CydacHi HanpsIMKA OXOPOHM MPUPOAM Ta 3aXHUCTY
HaBKOJMIIHBROTO  CEpeloBUIla B  YKpaiHi Ta CBITI. ba3oBl  MOJOKEHHS
npupoAoKopucTyBaHHA. KOHIIEMNIIisl cTalioro po3BUTKY.

54 AJAIITALIA SAK 3ATAJIBHA BJIACTUBICTH BIOJIOT'TYHUX
CUCTEM. 3aranpHi 3aKkOHOMIpHOCTI (opMyBaHHs anantamii. [loHATTS T1IpO
nmpeajanTallio Ta mocrajganraiiro. BractuBocTi aganrtamiii. @opMyBaHHS amanTariii
HA MOJICKYJIIPHOMY Ta KIITUHHOMY DPiBHAX opraHizamii. [lpuHmun eaHocti
OpraHi3MiB Ta CEpeJOBHINA iXHHOro MemkaHHsA. CTparerii amamrtarliii opraHi3MiB.
IToHATTS TPO €KOJIOTIYHO TUIACTUYHI Ta €KOJIOTTYHO HEeIIacTU4H1 BUAM. [IoHATTS mpo
aganTuBHy pazmianito. JKuTTeBi (QopMuM TBAapMH Ta POCIAMH SK ajanTamii 1o
cepenoBUIla MeEIMKaHHA. [IOHATTS Npo CHOpsKEeHy EBOJIOLII0 /KOEBOMIOLI/ Ta
koananraiiito. OCHOBHI CepeloBUIIA ICHYBAaHHS Ta ajanTallii 40 HUX OpPraHi3MiB.
Cnocobu Tepmoperysnii opranizmiB. Cum6io3 Ta ioro Qopmu. OpraHizm sk
cepenoBuile MemkaHHs. [lommpeHHs: napazuTu3My cepell pi3HUX TPyl OpraHi3MiB.
Apnanrariii mapasuTiB J0 MEIIKaHHS B OpraHi3aMi xassiHa. BiamoBige opranizmy
Xa3sdiHa Ha OCEJIEHHs Mapa3uTiB. AJanTHBHI O10JIOTIYHI PUTMHU O10JIOTTYHUX CHUCTEM
pi3HOTO piBHS opraHizamii. TuUnmu aganTUBHUX OI10JIOTIYHUX PUTMIB OPraHi3MIiB.
doTomnepioau3M Ta HOTO aJalTUBHE 3HAYCHHS.

5.5 OCHOBU EBOJIIOLIMHOIO BYEHHS. Ilowmsrrs PO EBOJIIOIIIIO.
EBomromiiina rimore3a X.-b. Jlamapka. OcHOBHI IOJIOKEHHS €BOJOIIMHOT Teopii Y.
Hapgina. [loegnanns teopii /lapBiHa Ta T€HETHMKU: CHHTETUYHA TEOPisl €BOJIOLIIL.



[lomynsimiss oprani3miB sSIK OAMHMLS €BOMIONIT. [IOHATTS MHpPO MIKPOEBOIIOIIO.
dakTopyu 3MIHM TEHETHYHOI CTPYKTYpH MOMYJALIi: MyTarlii, 130JIsIis, Mirparii,
Ipeid reHiB, TpUPOAHUN 100ip. 3aKOHOMIPHOCTI PO3IMOALLY ajieliB B MOIMYJISIISX.
Cnocobu BumoytBopeHHs. [IOHATTS mNOpo JOUBEPreHIlilo, KOHBEPreHIII0 Ta
napajeii3M, aHaJOT14HI Ta TOMOJIOTIYHI OpraHM, pPYJAMMEHTH Ta aTaBi3MH,
OlosoriuHuii mporpec Ta perpec. llornsinm Ha BUHHUKHEHHS SKUATTA Ha 3eMill
(kpearionizM, maHcrnepmisi, abioreHe3). CydacHi TOTJISAM Ha TMEPBUHHI €Tanu
epoJrorii xutTta: PHK-cBiT. KitrouoBi eTanu eBOIOIT )KUTTA Ha 3EMIIL.

*[Iporpamy cmiBOecigu 3 Oiojorii ykiaaJeHO Ha OCHOBI YMHHOI MporpaMa 30BHIIIHHOTO
He3anexHoro ouintoBanHs (3HO), 3aTBepakeHa Haka3oM MiHicTepcTBa OCBITH 1 Hayku Ne 1426 Bin
20 rpymnas 2018 poxy (https://osvita.ua/doc/files/news/9/943/PROGRAMA 2020 BIO-2-26.pdf,
https://testportal.gov.ua/progbio/ ) ans ocib, siki 6axaroTh 3100yBaTH (haxoBy NEPEABHILY OCBITY Ha
OCHOBI TIOBHO{ 3arajibHOi CEPEeTHHOI OCBITH.
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XapakTrepucTuKa BiAnoBiai

100-109

BianoBiae MICTUTH JIMIIE JESKI, HE MOB’sA3aHl MK cO0010, BITOMOCTI 3
3alATaHHsA. BCTYMHHK TPHITYCTHBCS YOTHPHOX CYTTEBHX OI10JOTIUHUX
nomMuiok. [lojaHo HEBIpHY TPAaKTOBKY O10JIOTIYHUX TOHATH

110-119

BiamoBine MiCTUTH JUIE JesKl BIIOMOCTI 3 3amWTaHHSI. BcTymHuK
IPUITYCTUBCS TPhOX CYTTEBUX O10JIOTTYHUX MOMMIOK. [lomaHo HeBipHY
TPaKTOBKY O10JIOT1YHUX IMOHSTh

120-129

BignoBige naHo Ha MeHIE, HIXK TOJIOBUHY 3allUTaHHS, TIPH [IbOMY JaHO
OCHOBHI TIOHATTS Ta BHU3HaueHHA. I[lopyiieHa Jorika BiJMOBIJII.
BerynmHuk nOpumycTHBCS TPhOX CYTTEBHUX OIOJOTIYHHUX ITOMUJIOK Ta
OLIBIIE TBOX HENOJIKIB

130-139

BignoBige qaHo Ha MeHIE, HIXK MOJIOBUHY 3allUTaHHS, PU LIbOMY JaHO
OCHOBHI TMOHATTA Ta BuU3HaueHHs. [lopymena morika Biamosimi. He
HABEJICHO yCl TOJIOKEHHS Teopii, ycl (YHKLII CHUCTEMHU OpraHiB,
XapaKTepUCTHKA CHUCTEMATHUYHOI TIPyNU JaHa HE IIOBHICTIO TOIIO).
BeTynHUK npUIyCTUBCS. YOTUPHOX CYTTEBUX O10JIOTTYHUX TOMUIIOK

140-149

BinnoBias 1aHO Ha MEHILE, HI’K MOJOBUHY 3alIUTaHHS, IPU LIbOMY JaHO
OCHOBHI TOHSTTSA Ta Bu3HadyeHHs. [lopymena morika siamosimi. He
HABEJICHO yCl TOJIOKEHHS Teopii, ycl (YHKLII CUCTEMHU OpraHiB,
XapaKTepUCTHKa CHUCTEMATHYHOI TPYyNu JaHa HE TIOBHICTIO TOIIO).
BceTynmHUK NpUITyCTUBCS TPhOX CYTTEBUX O10J0TTIHYHUX MOMHUIIOK

150-159

BianoBigk HemoCTaTHRO MOBHA (HE HABEACHI yCl1 MOJOXKEHHS Teopii, yci
(yHKLII CUCTEMHU OpraHiB, yci CYTT€BI PHUCH CHUCTEMATUYHOI Tpynu
TOI10). MOXJIMBa HASIBHICTh TPHOX CYTTEBHX O10JIOTIYHUX MOMMIIOK a00
JEKUTBKOX HEAOMIKIB (HE OLTbIIE AECSITH)

160-169

BignoBigk HemOCTaTHRO MOBHA (HE HaBEACHI yCi MOJOKEHHS Teopii, yci
GyHKIII CHUCTEMHU OpraHiB, yci CYTT€BI PHUCH CHUCTEMAaTU4YHOI TPyIu
TOI10). MOXJIMBa HAsIBHICTh OJIHIE€I CYTTEBOI O10JIOTYHOI MOMMJIKH a00
JEKUTHKOX HEOJIIKIB (HE OUIbIIE CEMH)

170-179

BianoBige moBHa, MpOTe€ HEINOCTAaTHHO APTyMEHTOBaHA, 3 MOPYIICHHSIM
noriku. IIpogeMoHCTpOBaHO 3HAHHSA O10JIOTIYHMX TMOHSTH Ta TEOPIH.
HasBHICTh AEKITFKOX HECYTTEBUX TTOMHIIOK




180-189

BignoBigk Ha mMuTaHHS TOBHA, JOTIYHO MOOYJIOBaHa, apryMEHTOBaHa,
MIPOJIEMOHCTPOBAHO TIIMOOKE 3HAHHS Ta PO3YMIHHS HE JIUIIE O10J0TTYHUX
MOHSTH Ta TEOPIH, ajie W BHYTPIIIHIX 3B’SI3KiB; IHTETPATUBHUHN MiAX11 10
NosiCHeHHS siBUIll. HasiBHI iBa HECYTTEBI HEJIOMIKH

190-199

BiamoBine Ha muTaHHS TOBHA, JIOTIYHO TOOYJAOBaHA, apryMEHTOBAaHA,
MPOJEMOHCTPOBAHO IIIMO0KE 3HAHHS Ta PO3yMIHHS HE JHUIIIE O10J0TIYHUX
MOHSTH Ta TEOPIH, aje W BHYTPIIIHIX 3B’SI3KiB; IHTETPATUBHUHN MiJIX11 10
NOsICHEHHS ABUIL. HasiBHA 0/THA HECYTTEBA MOMMIIKA

200

BignoBigk Ha mUTaHHS TOBHA, JIOTIYHO MOOYyJA0BaHA, apryMEHTOBAaHA,
IIPOJICMOHCTPOBAHO TIIMOOKE 3HAHHS Ta PO3YMIHHS HE JIUIIE O10JIOTTIHUX
MOHSTH Ta TEOPIiH, aje ¥ BHYTPIIIHIX 3B’SI3KIB; IHTETPATUBHUN TIX1 10
MOSICHCHHS sBHII. BiaCcyTHI HEOMIKY Y BUKJIAJACHHI MaTepiary




