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1. HOACHIOBAJIBHA 3AIIUCKA

[Tporpamy 3 6iozorii po3po6aeHO BIAMOBIAHO 10 MPOTPaMU 30BHIIIHBOTO HE3AIEKHOTO
OIIIHIOBAHHS pe3y/IbTaTiB HABYaHHS 3 010J10Tii, 3J00yTHX HAa OCHOBI TOBHOI 3arajbHOI CEPEIHbOI
OCBITH, 3aTBEepKEHOT HaKa3oM MiHicTepcTBa ocBiTH 1 HaykH Bif 20 rpyans 2018 p. Ne 1426.

3MIiCT TporpaMu 30BHINIHBOTO HE3aJEKHOTO OIlIHIOBaHHA 3 010JI0Tii MOJAUIEHO Ha
TeMaTU4YHI OJIOKH BIIMOBITHO JI0 KIOYOBUX €JIEMEHTIB 3MICTY HaBYAIBHUX Mporpam 3 Oionorii
JUTSL YYHIB 3aKJIaJIB 3araibHOi cepeqHboi ocBiTH. [Iporpama ckiamaerses 3 5 po3aunis: "Berym.
XiMIYHAN CKJIaA, CTPYKTypa 1 (yHKIIOHYBaHHS KiIiTHH. Peamizamis cmagkoBoi indopmarii”,
"3akoHOMIpPHOCTI cmaakoBocTi 1 wminnuBocti", "biopizHomaniTTs", "Opraniam TIOAWHU SK
6iomnoriuna cucteMa", "OCHOBH €KOJIOT11 1 €BOJIOLIHHOr0 BUcHH". PO34iu moaiieHo Ha TEMU, B
SAKMX BHU3HAYEHO 3MICT Ta OOCSAT BUMOTI O pe3y/lbTaTiB HaBYaHHA 1 HPEIMETHUX YMiHb
YYaCHUKIB 30BHIIIHBOTO HE3AJEKHOTO OIIHIOBAaHHS 3 010J0Tii, KOHKPETH30BaHI E€IeMEHTHU
3MICTY MEBHUX MOHSTh, HABEJCHO NEepesiKk 010J0r1YHMX 00'€KTIB.

[Iporpama 3 6i0J10Tii OPIEHTYETHCS HA OBOJOIHHS YUHSIMU 3aKJIa/1B 3arajibHOT CepeAHbOT
OCBITH TPEIMETHUMHU BMIHHSAMH Ta JIOCSITHEHHS HHMH TIEBHUX DPE3yJIbTAaTiB HaBUYaHHS IIOJIO
METOJIIB HAYKOBOTO ITi3HAHHS; OCHOBHHX ITOJIOKCHb OIOJIOTIYHHMX 3aKOHIB, MPAaBWI, TEOPIid,
3aKOHOMIPHOCTEH, TiMmoTe3; CYTHOCTI OIOJOTiYHMX TMpomeciB 1 SBUII; OyJOBH 1 O3HAK
0iooriyHNX 00'€KTiB; CydacHOi O10JOTIYHOT TEPMIHOJIOTII 1 CHMBOJIKU; YMIHHS: TOSICHIOBAaTH,
BCTAHOBJIFOBATH 3B'SI3KM, CKJIAJAaTH CXCMH, OTPHUMYBATH iH(QOpMAIli0 3 TAOJMYHHUX JaHUX 1
rpadiuHuX 300pa)keHb, PO3Mi3HABATH O10JIOTIYHI 00'€KTH MO iX 300pakeHHIO0, KiacudikyBartu,
aHaJIi3yBaTH, TOPIBHIOBATH I POOMTH BUCHOBKU, BUKOPHUCTOBYBATH 3HAHHS Y IMOBCSKICHHOMY
KUTTI (OOIPpYHTOBYBaTH TIpaBWJIa TMOBEAIHKA Yy HABKOJHMIIHBOMY CEpPEIOBHII, 3aXO0Ju
npo(diTaKTUKK 3aXBOPIOBaHb, CIIOCOOU HA/IaHHS JOMEANYHOT TIOTIOMOTH).

2. 3ATAJIBHI TTOJIOKEHHSI: META, 3ABIAHHSI TA TIEPEJIK
JTUCHUIITH

MeTa: BU3Hau€HHs 3HaHb Ta BMiHb a0ITYpI€HTIB 3 PI3HUX raiy3ei 010J0TYHHUX HayK.

3aBaHHs: OIIHIOBAHHS 3HAHb 1 BMiHb BCTYIHHUKIB JO BUIINX HABYAIBHUX 3aKJIa/iB MPO:

— OPUHIUNM ~ CTPYKTYpU Ta  (YHKLIOHYBAaHHS  OIOJIOTIYHHUX  CHUCTEM, IX
1HAMBITya IbHUNA Ta ICTOPUYHUI PO3BUTOK, B3a€EMO3B'I30K MIXK OpraHi3MaMH Ta CEPEOBUIIIEM;

— 0co0aMBOCTI OYZOBU Ta MPOILECIB KUTTEAISUIBHOCTI BIpyCiB, IpOKapioT, rpHoiB,
POCIIHH, TBAPHH 1 JIIOJIUHH;

— OCHOBHI TIOHSITTS, 3AKOHOMIPHOCTI, 3aKOHH, 1110 CTOCYIOThCSI OYJIOBH, KUTTS Ta PO3BUTKY
OpraHi3MiB, €/IHICTb OPraHIYHOIO CBITY;

— MOPIBHSHHS 010JI0T1YHUX 00'€KTIB, SIBUIII 1 MPOIIECIB;

— BUSBJIEHHSI 1 OOTPYHTOBYBaHHSI MPUUYMHHO-HACIIIKOBHX 3B'SI3KIB y O10JIOTYHHUX
cucTeMax;

— aHaJli3, CUCTEeMaTH3allil0, y3araJbHeHHs 3aKOHOMIPHOCTEHN KMBOI IPUPOJIN;

— MOSICHEHHsT OI0JIOTIYHUX SIBUII 1 MIPOLECIB, 3arajlbHUX BJIACTUBOCTEH KHBHUX
CHCTEM Ta NePCHEeKTHB PO3BUTKY Oiocdepu.

Iepeaik mucuumiain 3 ¢axoBoi BerynmHoi cmiBOecinu: boranika, 3oomoris, AHaToMis Ta
¢i3iooris 0IUHH, 3arajibHa 010J10T1sI Ta €KOJIOT1s.

YyacHUKY criBOECiIM MOBUHHI:

* 3HATH OCOOJIMBOCTI OYZOBM Ta MPOIECIB KUTTEIISUIBHOCTI BIpYyCiB, MPOKapioTiB,
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rpubiB, pOCIIMH, TBAPUH Ta JIOJUHU;

*  PO3YMIiTHM OCHOBHI TIOHSTTS, 3aKOHOMIPHOCTI 1 3aKOHH, IO CTOCYIOThCS OYyIOBH,
JKUTTS 1 PO3BUTKY OpraHi3MiB;

*  3aCTOCOBYBATH 3HAHHJ I1i]] Yac MOSICHEHHS O10JI0TIYHUX SBHUIIL 1 IPOLIECIB;

* 3HATH TIPUHIUIN CTPYKTYpH Ta (YHKIIOHYBaHHS OIlOJIOTIYHMX CHCTEM, iX
IHAMBITyaJIbHHUIA Ta ICTOPUYHUI PO3BUTOK, B3aEMO3B 130K MK OpraHi3MaMH Ta CEpEIOBUILEM;

*  BMITH BHSBIISTH, IOPIBHIOBATH, aHATI3yBaTH, CUCTEMaTH3yBaTH, Yy3araJbHIOBATH 1
OOTpYHTOBYBATH MPUYMHHO-HACIIIKOBI 3B’ SI3KH Y O10JIOTTYHUX CUCTEMAX;

*  XapakKTepu3yBaTH pPO3BHTOK €BOJIIOIIMHOTO BYECHHS Ta OCHOBHI TOJOKEHHS
CUHTETHYHOI TeOpii eBOJIFOIIIT;

* aHaAJI3yBaTH 1 pO3KPMBATH 3aKOHOMIPHOCTI KUBOI IPUPOJIH;

* TMOSICHIOBATH 3arajbHi BJIACTUBOCTI JKUBUX CHCTEM Ta TEPCHCKTHBH PO3BHUTKY
6iochepu;

*  PO3YMITH €IHICTH OPTaHIYHOTO CBITY.

3. NEPEJIIK TMHUTAHb (BKA3YETbBCSA TEMA PO3AIJIY 1 NHUTAHHSA
BIAIMOBIIHO 10 TEMHN)

Po3nin 1. Beryn. XimiuHuili ckiajg, cTpykTypa i (YHKUHIOHYBaHHSl KJIITHH.
Peagiizanis cnaakoBoi iHdopmairii.

1.1. Beryn. ®@yHaaMeHTanbHI BJIACTUBOCTI XKUBOro. PiBHI opraHizaiii >KHTTS Ta ix
XapakTepHi pucu. Meronu nocuikeHb B 6iomorii. 3HaueHHs! 610JIOTTYHUX AOCTIIKEHb Y JKUTTI
JFO/TUHHU.

1.2. Ximiunuii ckaan kaiTuau. Knacudikaiis XiMiYHUX €JIEMEHTIB 3a iXHIM BMICTOM B
opranizmax. Hacnigku HemocTaTHROro ab0 HaUIMIIKOBOTO HAJXO/DKEHHS B OPraHi3M JIIOAMHU
ximiuaux enementiB (I, F, Fe, Ca, K) Ta cmocodu ycyHeHHs ix Hecraui.Opraniusi Tta
HEOpraHiuHl CIOJYKHM 1 iXHS poib B opraHi3mi. Boaa, ii OCHOBHI BIIaCTUBOCTI Ta pPOJib B
oprani3Mmi. Boga sik po3unHHUK, Ti1podoOHi 1 riapodinbHi cionyku. biomoniMepu: MOHATTS Ipo
ixHI0 OyznoBy Ta KoH(popmauito. ByrneBoau: Mmonocaxapuau (pubosa, ae3okcuprudo3a, IioKo3a,
bpykTo3a), omirocaxapuam (caxaposa, JIaKTo3a), Tojicaxapuau (Kpoxmaib, IeN0i03a, XITHH,
riikoreH). OCHOBHI BJIacTUBOCTI Ta (PYHKIII BYIJIEBOAIB B oprasizmax. Jlimiau (3KupH, BOCKH,
crepoinu, (ocdomimian). OcHOBHI BIacTUBOCTI Ta (yHKIII TimigiB B opraHizmax. bimku.
AMIHOKHCIOTH SIK MOHOMepH OinkiB. PiBHI cTpykTypHOi opranizauii OuikiB. JleHaryparis 1
penarypanis OinkiB. OcHOBHI Oionoriuni ¢yHkiii OinkiB. DepMeHTH, iX BIACTUBOCTI Ta
npuHuunu ¢yHkuionyBanHa. Hyxneinosi kucnotu. bynosa HykneotuzaiB. bynoBa Ta ¢yHKmil
JHK. Ilpunnun xommieMeHTapHOCTi. HykieoTuaHa MOCHIJOBHICTh 1 TOHSTTS TMPO TEH.
BnactuBocti JIHK. PHK ta 1i tunm (MPHK, pPHK, TPHK). AT®. Pomr AT® B
eHepro3abe3nedeHHi.

1.3. Crpykrypa Ta ¢QyHKUiOHYBaHHS eykapioTuuHux kiaiTuH. Kiitnaa sk
eJIeMEHTapHa OJWHUI JKUBOTO. Meroau mAociimkeHHs KITHH. OCHOBHI BIACTHBOCTI 1
NPUHLMIN OYZ0BH eyKaploTU4YHOI KIiTUHU. KimiTuHHI MeMOpaHu, X XIMIYHUN CKJIaj, CTPYKTYpa,
BJIACTUBOCTI Ta OCHOBHI (yHKuii. TpaHCOpTyBaHHS PEYOBMH uepe3 KIITHHHI MeMOpaHU.
[{uromna3ma, ii KOMIIOHEHTH: IIUTOCKEIIET, OPraHeNd Ta BKIFoYeHHs. O qHOMeMOpaHHI OpraHesu:
eHJ0IUIa3MaTUYHa CiTKa, amapar [oyb/Ki, Ji30coMH, Bakyoui. J[BoMeMmMOpaHHI OpraHemu:
MITOXOHJIpii, TUIACTHAM (XJOpo-, JIeWKOo - 1 Xpomorutactv). Mitoxonmapii: OymoBa,
¢dbyHKIIIOHaTBHA POJb. XIIOPOTUIACTH: OyI0Ba, (PYHKIIOHATBHA POJIb XJIOPOIUIACTIB. ABTOHOMIs
MITOXOHJIpiH 1 XJIOpOIIacTiB y KiIiTuHi. Pubocomu: O6ynoBa, ¢yHKIIOHaTBHA potb. LleHTpiodi.
Opranenu pyxy (IKTyTHKH, Biliku). Snpo: OymoBa, (yHKIIOHATBHA POJIb. XPOMOCOMH:
XIMIYHUH ckiaf,, OynoBa, pyHKIIOHAIbHA POJb. [atuioigHuii 1 JUIUIOTAHUNE HAaOOPH XPOMOCOM.
['omomnoriuni  xpomocomu. OCHOBHI CTaHU XPOMOCOM: iHTep(a3HUN HEKOMIIAKTHHNA 1
HAJKOMITAKTH3allisl Y Mpolieci KITHHHOTO noauty. [To1Bo€eHHS XpOMOCOM yHACHIOK perutikarii



JAHK. Mopdomoris HaIKOMIaKTHUX /MITOTHYHHX/ XpoMocoM. [ToHsATTs mpo kapioTun. Snepie,
fioro ¢yHKI1OHAIBHA POJIb.

1.4. O6min pedoBuH i meperBopeHHsi eHeprii. OOMiH pedoBuH (MeTaboJi3M), HOTO
3arajgbHa XapakKTepUCTUKA. €IHICTh MPOIECIB CHHTE3Y 1 PO3MICIUICHHS PEUOBUH B OpPraHi3MI.
ABTOTpOHHUN 1 reTepoTpodHUN TUIK KUBICHHA. MikcoTpodHi opradizmu. Po3mierieHHs
pedoBUH B oprasi3Mi (Oe3kucHeBe, kucHeBe). [ToHSITTS mpo rmikoni3, OponinHsa. [ToHATTS mpo
KJIITUHHE IUXaHHA. MirtoxoHpist K eHepreTuyHa CTaHIlA KJIITUHHA.
®otocunTe3. OCHOBHI MPOIECH, IO BiJOYBAIOTHCS Yy CBITJIO3AICKHUX 1 CBITIOHE3AJICIKHHX
peakmisx (CBITJIOBifi Ta TeMHOBi#l (hazax) ¢orocunTesy. Posb xyopodiny y CBITI03aICKHUX
peakuisx (cBitioBa ¢aza) ¢orocuHTely. 3HA4YCHHS (OTOCHHTE3y M iCHyBaHHS Oiocdepu.
[ToHATTSI PO XEMOCUHTES.

1.5. 30epexxeHHss Ta peanizanis cnaakoBoi iHdopmamii. I'enm, ix OymoBa i
¢dbyHKIIOHAaTBFHA POJb. Mo3aiyHa OymoBa reHa eykapioTiB (€k30HU Ta 1HTpoHH). [IoHATTS mpo
reHoM. Tpanckpumniis: MatpuyHuii cuHte3 wMonekyn PHK. TlonsarTs mpo perysnsiiro
TpaHckpuriii. biocunTe3 OuUIKiB (TpaHcamis). ['eHeTHYHMI Koa 1 HOro OCHOBHI BJIACTHBOCTI.
Pones MPHK, TPHK i pubocom y Giocunrtesi Oinka. Permmikamist JJHK: mamiBkoHCepBaTuBHUM
npuHiun. [louarrs npo penaparito JIHK. Perumikanis JAHK 1 xmituaEMd nuki. [atepdasa i
kiituHAENE moaut. Kinekicts monekyn JJHK 1 xpomocom Ha pi3HUX CTamisIX KIITHHHOTO ITUKITY.
MiT03, OCHOBHI MpOIECH, IO BiAOYBAIOTHCH I Yac MiTO3y. Meio3 1 WOro ocoOIMBOCTI y
MOPIBHSHHI 3 MiTO30M. DYHKITIOHAIEHA POJIh Meio3y. [TorsaTTs mpo pekomOinarito JJHK mimguac
Mmeio3y. Kpocunroep. YTBopeHHs ramer i ixHe o0'eJHaHHS B 3UTOTY MiA 4ac 3arUliIHEHHS.
CrareBe po3mHOxkeHHS. OCHOBHI (hOpMH HECTATEBOTO PO3MHOKEHHS OPTraHi3MiB (TTOILIT IIJITXOM
MiTO3y, OpYHbKYBaHHS, PO3MHOKEHHSI CIIOPAMH, BET€TaTUBHE PO3MHOXKEHHs). [HIMBiMyanbsHU
PO3BHTOK opraHi3zmy (oHToreHes). EMOpioHanbHui po3BUTOK. OCHOBHI e€Tanu eMOpiOHAIBHOIO
PO3BHTKY Y XOpAOBHX (ApOOJICHHS 3UTOTH, YTBOPEHHs OnacTyiad 1 ractpyiu). SBuiie
eMOpioHabHOT 1HAYKIIT. [loHATTS mpo audepeHmiamifo KIITHH MiJ 4Yac eMOpiOHAILHOTO
po3BuTKy. CToBOYpOBi KiiTHHH. [licns3apoakoBHii pO3BUTOK Y TBapHH Ta MOrO OCHOBHI THIH
(HempsiMui Ta psAMUIL).

Po3nin 2. 3akoHOMIpPHOCTI cIAAKOBOCTI i MiHJIMBOCTI.

2.1. I'eHeTnKa — HAYKa PO 3aKOHOMIPHOCTI CNIAJKOBOCTI i MiHJIMBOCTi OpraHizmis.

Knacuuni MeToaum reHeTMYHUX AoCHiKeHb. OCHOBHI TOHATTA TeHeTuku. OCHOBHI
3aKOHOMIPHOCTI (DYHKI[IOHYBaHHS T'€HIB Y IPOKapiOTIB Ta €yKapiOTiB.

2.2. 3aKOHOMIPHOCTI CIAAKOBOCTI OPraHi3MiB.

3aKOHOMIPHOCTI CIaJKOBOCTI, BCTaHOBJeH1 I'. Mennenem. Meroa nepeBipkd T'€HOTHUITY
riOpuaHUX OCOOMH (aHami3yroue cxXpellyBaHHsA). MHokuHHa nis reHiB. O3Haka sK pe3yibTar
nposiBy OaraTboX reHiB. B3aemozis reniB. 3ueruieHe YycHajJKyBaHHsS. XpPOMOCOMHa Teopis
cnaJkoBoCTi. ['eHeTHYHI OCHOBM BHW3HAYEHHS CTaTi y PI3HUX TPYI OpraHizmiB. XpoMOCOMHE
BU3HAUEHHS CTaTl. YcCHNajgKyBaHHS, 34eIUIEHE 31 CTaTTI0. XPOMOCOMHMM aHai3 sIK MEeTOJ
BUSBIICHHSI TIOPYILIEHb Y CTPYKTypi KapioTumy. CragkoBi 3aXBOPIOBaHHS 1 Baad JIOAWHU,
3aXBOPIOBaHHS JIIOJIMHU 31 CIAJIKOBOKO CXWJIBHICTIO, iXHI mpuyuHU. CydacHi MOJIEKYJSpHO-
TEeHETUYH1 METOJIU JIOCIIIKEHb CIIaKOBOCTI JIFOIIHH.

2.3. 3akoHOMipHOCTi MiHJIMBOCTI OpraHi3MiB.

Monudikamiitna (HecrmaakoBa) MIHIHMBICTh, 1 mpuunHU. Hopwma peakmii. Bapiamiiiamii
psaa Ta BapianiiiHa kpuBa. CraakoBa MIHJIMBICTH Ta i BHIM: KOMOIHaTMBHA 1 MyTaliiHa.
Jlxepena koMOiHaTUBHOI MiHIMBOCTI. Mytanii Ta iXHi BiaacTUBOCTI. Tunu MmyTariii (reHOMHI,
XPOMOCOMHI, TOYKOBI; COMaTH4HI Ta reHepaTuBHi). MytareHnHi ¢akropu (pi3uyHi, XiMI4HI Ta
OioJtorivHi).

2.4. Cenexuis opranizmis. biorexnoJiorisi. [IoHATTS po copT pOCIMH, TOPOAY TBApUH,
mraMm MikpoopranismiB. Iltyunuit no6ip (iHguBigyanpbHUE Ta MacoBuil). CropigHeHe 1
HECITOPITHEHE CXpellyBaHHs, MIKBUI0BA (BiIaieHa) Ti0puau3aiis, iXx reHeTH4H1 Ta 010710T14H1
Hachiku. ['eTepo3uc Ta Horo reHeTU4Hi OCHOBH. [IOHATTS MPO OCHOBHI METOAM 1 3aBIaHHS
cenekuii. MeToan MOJIEKYJIIpHOI TEeHETUKH SIK OCHOBa CydaCHHUX O10TE€XHOJIOTIH: IMmosimMepasHa
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JAHITIOTOBA peakilis, TeHHa iHxeHepis, kmoHyBaHHsA JIHK, xmituaHa imxkenepis. KnonyBaHHs
oprani3miB. ['enetnuno MonudikoBani opranizmu (I'MO): nmpuHIMIIE CTBOPEHHS 1 HANPSMKU
BUKOPHUCTAHHS.

Po3nin 3. biopizHomanirTTs.

3.1. CucremMaTnKa — HayKa NMpo Pi3HOMAHITHICTH opraHi3miB. biopi3HOMaHITTS HaIIOl
TUTAHETH SIK HACiI0K eBourorlii. CyyacHa cucTeMa OpraHidHOTro CBIiTYy (m1oMeHu: Apxei, bakrepii,
Eykapiotn). OCHOBHI TaKCOHOMIYHI OJJMHUIII, SIKi 3aCTOCOBYIOTh Yy CHCTEMATHIIl OpraHi3MiB. Bun
SK OCHOBHA CHCTEMaTHUYHA OJNWHUIIA. bionoriuna konmenmis Bumy. CydacHi KpuTepii BUIY.
[TonsTTs 1IpO ioreHeTHYHy cucreMatuky. Crocoou rpadgigyHOro BiqoOpakeHHs CIIOPITHEHOCTI
CHUCTEMaTHYHHUX TPYIl OPTraHi3MiB.

3.2. Bipycu. Bipoinu. IIpionu. OcobauBocTi opranizamii Ta ¢yHKI[IOHYBaHHS BipYCIB.
[more3n mnoxomkeHHS BipyciB. Ponb BipyciB y €BOIOMII, MOHATTS MPO TOPU3OHTAIBHE
nepeHeceHHs reHiB. Lnsxu nmpoHUKHEHHS BIPYCiB B OpraHi3MU POCIMH, TBapUH Ta JIIOJUHU.
B3aemogist BipyciB 3 KIITHHOI-Xa3sgiHOM. BUkopucTaHHS BipyCiB y T€HETHYHIM iHXKeHepii Ta
OilonoriyHNX MeToax 00poThOU 31 MIKIIMBUMH BuIaMu. [IpodinakTuka BipyCHUX 3aXBOPIOBAaHb
monuHu. [ToHATTS po BakmuHaMio. [IOHATTS TIpo BipOiaH, MPIOHH.

3.3. IIpokapioruuHi opranizmMu. bymoBa kmituHM npokapioTiB. [IpokapioTuuHi
oprauizmu (apxei, OakTepii), 0cOONMBOCTI IXHBOI oOpraHizamii Ta (QYyHKIIIOHYBaHHS. TuIu
)kuBlieHHS (poTo- 1 XeMocuHTe3, rereporpodHe) 1 auxaHHs (aHaepoOHE 1 aepoOHe)
MPOKAPIOTHYHUX OpraHi3MmiB. Po3mHOXeHHs (IOAUT Ta OpyHBKYBaHHS KIITHH) 1 OOMiH
cragkoBoro iH(GopMmamiero (KOH'IOramis) y MpPOKapiOTHYHHMX OpraHi3miB. B3aeMo3B's3ku
MPOKAPIOTHYHUX OPTraHi3MiB 3 IHIIMMH OpraHi3MamMu (MyTyayi3M, KOMEHCAI3M, Mapa3suTHU3M).
Ponp mpokapioTiB y HmpHpOi Ta JKUTTI JIFOJAUHHA. XBOPOOOTBOPHI OakTepii Ta 3aXBOPIOBaHHS
JIIOJIMHU, 1[0 HUMH BUKJIUKAIOThCA. [TpodinakTuka Ta gikyBaHHs OaKTepiaJIbHUX 3aXBOPIOBAHb.

3.4. Bopopocti. Oco6auBocTi OyI0BH Ta MPOLECIB KUTTEMISILHOCTI OJHOKIITHHHUX Ta
0araToKJIITHHHHX Bojgopoctei. [IpencTaBHUKN BogopocTel: 3elIeHi BOAOPOCTI (XJ1aMiIoMOHa A,
XJopena, YJIOTPHKC, cCImiporipa, yibBa), [liaTomoBi Bojopocti (miHymnsipis, HaBikyna), bypi
BOJIOpPOCTI (J1laMiHapis, pykyc, capracym), UepBoni Bogopocti (opdipa, pinodopa, kopasina).

3.5. Pocaimnu. BereratuBHi opranu Ta skutTeBi QyHKUii pocaun. Kimituau pociuH.
OcCHOBHI Ipynu TKaHUH POCJIMH: MOCTIMHI - MOKPUBHI (IIKIpOYKa, KOPOK), MPOBIIHI (CyIUHHU,
CUTOBHJIHI TpPyOKH), OCHOBHI ((OTOCHMHTE3yIOuUa, 3amacaioua, B TOMY YHCII EHIOCIEpM,
MeXaHIuHa); TBIpH1 — BEpXiBKOBa 1 O1yHa. 3arajibHa XapaKTepUCTHUKA POCIUH. 3HAYEHHSI POCIIHH.
Kopias. Bunmum xopeHniB (ronoBuuif, nomatkosi, Oiuni). KopeneBa cucrema Tta ii THUIH
(cTpmkHeBa, MUYKyBaTa). 30HM KopeHs Ta iX (yHkuii. BHyTpimHs OynoBa KOpeHsS B 30HI
KOPEHEBHX BOJOCKIB. Bumo3Minu kopeHs (KOpeHerioau, OynbOOKOpeHi, IWXallbHi, OMOpHI,
YiIKi, MOBITPSIHI, KOpeH1-iprucockn). IlariH, Horo oCHOBH1 YaCTUHHU (BY30JI, MIXKBY3JIsl, INCTKOBA
nazyxa). Tumu maroHiB: MPsIMOCTOSIYi, BHUCXiJHi, BHUTKi, YilKi, MOB3ydYi, claHki. bpyHbka —
3ayaTKOBUH mariH. bynoBa OpyHbKH (JIyCKH, KOHYC HApOCTaHHS, 3a4aTKOB1 JIUCTKU). Pi3HOBUIN
OpyHBOK 3a pO3TalllyBaHHSM Ha TMaroHi (BepxiBkoBa Ta OiuyHa /ma3ymHa/), 3a OyIOBOIO
(BereraTHBHI Ta TreHEpaTHUBHI /KBITKOBI/). bymoBa marona: cre6io Ta JUCTKU. [amyXeHHS
narosa, (opmyBaHHs KpoHU. Bumo3miHM maroHa: miji3eMHi (KOpeHEeBHUIIe, Mi3eMHa cTe0lioBa
Oynb0a, muOynuHa, Oynp001MOyTMHA) Ta Haa3eMH1 (Byca, ByCHKH, HaJ3eMHa cTeOsioBa Oyin0a,
komrouku). Ctebno. BHyTpinHs OynoBa nepeB'sHUCTOro credna (cepleBuHa, AepeBruHa, KaMOii,
1y0, KOPOK, CEpIIeBHHHI MPOMEHI, piuHi Kutbis). JIucTok: 30BHIMHS OymoBa (OCHOBa JMCTKA,
YepemioKk, JUCTKOBA TUIACTUHKA, TPUIUCTKH), BHYTpIlIHA OynoBa (OCHOBHA TKaHMHA —
cToBMUacTa 1 rydyacra, MpOIUXH, XKHWIKH (IepeBUHA, JIy0), KyTHKYJa, IIKIpodka), (QyHKIII.
KunkyBaHHS ~ JHCTKIB:  mMapaienbHe, JOyroBe, TNaibyacTe, MmipyacTte,  BHIbYACTE.
JIMCTKOpO3MILIIEHHS: TOYeproBe, CYNPOTHUBHE, Kigb4yacTte. Bumo3MiHM JHMCTKAa (BYCHKH,
KOJFOYKH, JyCOYKH, JIMCTKU-TIACTKA KOMaxoigHuX pocnuH). Jlucronmaa. KutrteBi ¢yHKIil
POCIIHH: XKUBJIEHHs (MiHEepaJbHE, (POTOCUHTE3), MMXaHHs, TpaHcmipauis. [lepemimieHHs: pe4oBUH
no pociuHi. Pict 1 po3BuTOK pocnuH. Pyxu pociamH (pocToBi, rirpockomiuHi). Perymsiis
KUTTEBUX (QYHKITIH Y POCITHH.



3.6. 'eHepaTHBHiI OpraHM NMOKPUTOHACIHHUX POCJIMH. BynoBa KBITKH: KBITKOHI)KKA;
KBITKOJIOKE;, THUMHKA (MUJISK, THI3AA 3 MHJIKOM, OyJ0Ba MUJIKOBUX 3€PEH, THYMHKOBA HUTKA);
YaIIOJUCTKK (Yalleyka); TMEeIOCTKH (BIHOYOK); OIBITHHA; MaTouyka (NMPUHAMOYKA, CTOBITYHK,
3aB's13b (BEPXHS 1 HIIKHS) 3 3apOAKOBUMH MIIIKAMHU B HACiHHUX 3avarkax). DyHKIIi KBITKH.
Pi3HOMaHITHICTh KBITOK (OZHOCTAaTE€BlI Ta JBOCTATEBi, TOJi, 3 MPOCTOK Ta IMOABIHHOIO
onBiTHHOW0). @opmyna kBiTku. CynBitts. Tunu cynBiTe (IPOCTI - KUTHIIS, TOYATOK, TOJOBKA,
KOIIMK, HIUTOK, 30HTUK, IPOCTHH KOJIOC; CKJIAJHI - CKJIaJHUI KOJOC, BOJIOTh, CKJIAJHUI IIUTOK,
CKJIQTHUI 30HTHUK). 3alMIICHHS Ta HOTO PI3HOBUAM (CaMO3aNWICHHS Ta MEPEXPECHE 3alUIICHHS).
OCHOBHI CITOCOOM MEPEeXPECHOro 3amuieHHs (32 JOTIOMOTOK0 BITPY, KOMax). AjanTarii pociuH
1o criocoOy 3ammieHHs. [loaBiiiHe 3arTiqHEHHS Y KBITKOBUX POCIHMH. Y TBOPEHHS HACIHUHH Ta
wiony. @DyHKuii HACIHMHM Ta IUJIOAY. bynoBa HAaciHMHM: WIKIpKa 3 OTBOPOM, 3apOJOK
(3apoAKOBHI  KOpiHENb, MiACIM'AIONBHE KOJIHO, ciM'anonsa, pyOuwk). bymoBa mmomy
(Tppox1mmapoBa cTiHKa 1 HaciHMHA). Tunm TwUI0miB: Cyxi (cIM'sHKa, 3€pHIBKa, Topix, 010,
KOpOOOYKa, CTPYYOK, CTPYUYEUOK), COKOBHTI (IPOCTI - KIiCTAHKA, rapOy3uHa, Sroja, IoMepaHelb,
a0:1yK0; 30ipHi - 30ipHAa KICTSHKA, CyHUYUHA; Cymaiaas. [lepion crnoko Ta yMOBU MPOPOCTAHHS
HACIHUHU.

3.7. PizHomaHiTHicTH pociiuH. Po3MHOKeHHsI POCaUH. [IOHATTS PO KUTTEBUIM LMK
pocivH (4YepryBaHHsS HECTaTeBOrO Ta CTAaTEBOr0 IIOKOJIHB).3arajibHa XapaKTepHCTHKa,
0COOJIMBOCTI TIOIIMPEHHS, 3HAYCHHS MOXIB, IUIAyHIB, XBOIIIB, MaNOpOTEH, TOJOHACIHHMX,
MOKPUTOHACIHHUX. Pi3HOMaHITHICTH pociuH: Moxu (MomiTpux, MapiiaHiis, charuym); Iliaynu
(cemarinena, OapaHelb 3BHYANHUH, IJIayH OYJIaBOBUIHUMN); Xeowi (XBOII IOJIBOBHH, XBOIII
aicoBuit); [Ilanopomi (IIMUTHHK YOJOBIYMH, OpJISK, JMCTOBUK, CTPAyCHHK, CalIbBiHifA);
T'ononacinmi (TIHKTO JBOJIONATEBE, TUC ATIAHHUMA, TyS, KHIIApUC, COCHA, SUIMHA, MOJPUHA,
SJIOBEIb, KEAp, BENbBIUiS IUBOBWXKHA, edenpa, caroBHUK);, [loxpumonacinni (KamycrsHi
/XpecTonBiTi/: TPUIMKH, pelbKa JHWKa, KamycTa, Tipuullsd, parc, Po30Bi: CyHUIsS, IIMIIIMHA,
ropoouHa, sOJyHs, BMIIHS, CMOpOJauHA; BoOOBI: ropox, KBacos, KOHIOIIMHA, poOiHis /Oina
akarisi/, monepHa; [Tacab0HOBI: METYHis, MAciiH, TIOTIOH, KapTOIUIsA, TOMAT, Iepelb; AWCTPOBI
/CKJIaqHOIIBITI/: COHSIIITHUK, Ky/ibp0aba, Oyask, poMalka, Bosomika; [{uOynesi: nulyssi, 4acCHUK,
yepemia; JIinikHi: TIONbIAH, MPOJicKa, Jiisf; 3MaK0Bi: KyKypy/3a, pHcC, MIIEHHUIs, )KUTO, OBEC,
ouepert, nupiit). Popmu 1 cocoOM PpO3MHOKEHHS POCIIHH.

3.8. I'pubu. 3aranpHa xapakTtepucTHka TpubOiB. OcoOnmBocTi OyIOBHM Ta MPOIECIB
KUTTEISIBLHOCTI HA MPUKJIIA1 IIATUHKOBUX, BIIEBUX IpUOIB Ta Ap1xIKiB. [ pubu camporpodu,
napasuT, cuMmOioTpodu. 3HayeHHS TPUOIB y MPUPOII Ta KUTTI JIOAUHU. Pi3HOMaHITHICTH
rpu0iB: MIANMWHKOBI TpubM (MaciokK, OUIMi rpubd, MiJOCUYHUK, ONEHbKH, MeYepulll, MyXoMop,
Omiga moraHka), HBUIEBI TpuOM (MyKOp, MEHIIWI, acmeprii), TpubM - Mapa3suTd POCIUH
(TpyTOBUKH, OOpOIIHUCTO-POCSHI, CaXXKH, pIKKH). Buxopuctanus rpubiB y Xapyosiii
IPOMMCIIOBOCTI Ta (papMaKoIorii.

3.9. JImmaiinuku. JIMmaitHuKy - acomiamii COpaBkHIX I'puOiB 3 (HOTOCHHTE3YIOUMMHU
opraizMamMu (BOJOPOCTSIMHU Ta IliaHOOakTepisiMHu). bymoBa Ta 0cOOIMBOCTI KHUTTEIISTBHOCTI
(>KuBNIEHHS, PO3MHOKEHHS) nuIIaiHuKiB. HakumnHi (1ekaHopa), nuctyBati (mapmedisi), KyIIucTi
(kJMamoHis) TUIIARHUKYA. 3HAYSHHS JTMIIAMHNUKIB y IPUPOJIL Ta )KHUTTI JFOAHHH.

3.10. OpHokJITHHHI TreTepoTpo(Hi eykapioTHuyHi opraizMu. BilbHOXUBYYl 1
napa3suTHYHI BUIU OJHOKIITUHHUX TETEPOTPOMHUX EYKAPIOTHUHUX OpraHi3MmiB. MemIkaHIIi
MpicHUX BOAOWM: ameba mpored, iHPy3opig-Tydenbka. OcoOaMBOCTI Oym0BH Ta MPOIECIB
KUTTEISTBHOCTI (CKUBIICHHSI, JWXAHHS, BHJIIJICHHS, OCMOPETYISAIlis, PyX, IMMOAPa3IUBICTh,
PO3MHOXKEHHS, 1HIUCTYBaHHA). [lapasutu mroguHu  (au3eHTepiliHa ameba, MaySIpIHHUI
M1a3MoJIiid), iX OCOOMMBOCTI. 3axXBOPIOBaHHS, 10 BHKJIMKAIOTHCS  MapasUTHYHUMHU
OJTHOKJIITHHHUMHU (aMeOHa TU3eHTEPIsl, MAJIAAPis), Ta X MpodiIaKkTUKa.

3.11. I'yoku. ['yOku — mepBUHHI OaraTOKITITHHHI TBapwHH, IO TepedyBalOTh Ha
JNOTKaHMHHOMY piBHI opranizamii. Oco6iuBocTi OyA0BH Ta MPOLECIB KUTTEMISIBHOCTI Ha
npukiaai 6oasaru. Ponb rybok y npupo/i Ta 5KUTTI JIIOHHU.



3.12. CopaB:xHi 0araTokJiTHHHI TBapuMHHU. 3arajibHi O3HaAKM Oya0BM i mpoieciB
KUTTERisIIbHOCTI. Tkanwmau TBapuH. Tumm cumerpii Tinma (aBoOiyHa, pamianbHa). Tumwm
MOPOXXHUHU Tisa (MIEpBUHHA, BTOPUHHA, 3MimaHa). [TokpuBu Tima. CucTeMu OpraHiB: OIOPHO-
pyxoBa (30BHINIHIA Ta BHYTPIIIHIA CKENET, TiIPOCKENeT, MYyCKyJaTypa), TpaBHa CHUCTeMa
(3aMKHEHUH Ta HACKPI3HHMM KHIIEYHUK, TpPaBHI 3aJI03M), KPOBOHOCHA CHCTeMa (3aMKHEHa,
HE3aMKHEHA), HepBoBa cuctema (audy3Ha, raHriIioHapHa, TpyOJacTa), pi3HOMAaHITHICTh OpTaHiB
nuxaHHs (3s0pa, Tpaxei, JiereHeBl MIIIKH, JIET€Hi) 1 BUIIICHHS (HUPKH, MAJIBIIri€Bl CYIWHH,
meTtaneppuii, nporonedpumaii). Opranu ayrts. [logpaznuicte Ta pyx. @opMu PO3MHOKEHHS
TBapuH. CTaTeBi KJIITUHY, 3aIUT1IHEHHS. PO3BUTOK TBapuH.

3.13. IloBeninka TBapuH. Bpomkena i HaOyra moBeninka. @OpMHU TOBEIIHKH TBAPHH:
JIOCJTIIHUAIIbKA, XapyoBa, 3aXKMCHA, Tiri€HIYHA, PENPOIYKTHBHA (TIOMIYK MapTHEPiB, OaTbKIBChKA
MOBEJiHKa Ta TypOOTa PO IOTOMCTBO), TEPUTOpiajbHa, comiaiibHa. CrocoOu OpieHTyBaHHS
TBapuH. XoMiHr. Mirpanii TBapun. Komynikariii TBapus. EnemMenTapHa po3yMoBa JissIbHICTb.

3.14. PizHomaHiTHicTH, TOIIMPeHHsl, 3HaYeHHA TBapuH. JKaiki, abo
KumkoBonopo)kHHHHI, X PI3HOMaHITHICTh: MEIy3a aBpedis, Meay3a KOPEHEpOoT, Tijapa, akTHHIS,
MaapenopoBi kopanu. [nocki yepBu. Pi3HOMaHITHICTh MApa3UTUIHKUX TUIOCKUX YepBiB: CHCYHH
(meuinkoBUM Ta KOTAYUi cucyHu), CTh0OXKKOB1 4epBU (OM4auuii Ta CBUHAYUN IIM'IKH, €X1HOKOK,
CThOXKaK mupokuii). Hemaromau, a6o Kpyrm yepu. Pi3HOMaHITHICTh Tapa3sUTHYHUX HEMATO]I
(ackapuma JnrOACHKA, TOCTpHUK, TpuxiHena). Kimpuacti yepBu /Kinpuaku/, iX pi3HOMaHITHICTS:
bararomernnkoBi 4epBu (Hepeic), MaJOMIETUHKOBI YepBU (HOMIOBHI YEpB'SK, TPYOOUHUK),
[T'sBku (Menuuna m'sBka). YienucroHori. PakomoniOHi. Pi3HOMaHITHICTH paKoOINOAiIOHMX
(piuKoBi paku, Kpabu, KPeBETKH, MadHii, ITUKIONH, MOKPHIIL), POJIb Y IPUPOJII Ta KUTTI JIFOIUHU.
[TaBykomomiOHi, iX pi3HOMAHITHICTh (MMABYKH: MAaBYK-XPECTOBHUK, KapaKypT, TapaHTYJI; KJIIIIi:
KOpOoCTsiHUH cBepOyH, cobauunii kiing). Komaxu, ix pizHOMaHITHICTB: Tapranu (TapraH pyauii),
[Tpssmokpuii (KOHUK 3€JIeHWH, capaHa MasjapiBHa), TBepaokpwmi /JKyku/ (TpaBHEBUH XpyIiI,
COHCYKO, JKYK-OJICHb, KOJOpajAChKuii KykK), IlepermHuactokpuiai (OmKkoida MEIOHOCHA,
mypariku), Jlyckokpuni /Metenuku/ (0iaH KamyCTSHUN, IIOBKOBUYHUN ITOBKOMPSAJ, MaxXxaoH),
JIBoxpuii (Myxa KiMHaTHa, MajsipiiHuid koMap). [lapasuTuuni Ta KpoBOCHCHI Komaxu (0J10XH,
BOIII, TMOCTUIbHI KIIOMH, KOMapi, ref3i, OBOAM) SK TMEPEHOCHUKH 30YJAHHKIB 3aXBOPIOBaHBb
moauHu.Momtocku /M'sxyHn/. PI3HOMaHITHICTh MOJIIOCKIB: UepeBOHOT1 (BUHOTPAJHUN CIIMMaK,
CTaBKOBUK BEJIUKHUH, ciau3yHH), JIBocTynkoBi (0e33yOku, mepiiBHMI, Mifii), ['onoBoHOTr1
(kampMapH, KapakaTHlll, BOCbMUHOTH). XOpJIOBI, 3arajibHi OCOOJMBOCTI Oy/JOBH Ta MPOIIECIB
KUTTEIATbHOCTI. Pi3HOMaHITHICTE XOpaoBux.Pubu. PizHOoMaHiTHICTE pub: XpsmoBi pudu
(axymu 1 ckatu), KictkoBi pubu - OcerpononiOHi (ocetrep), OceneanenoniOHi (ocenenens),
Jlococenonibni (ropOyma), OxyHemnoniOHi (cymak, okyHb), KopomomomiOni (rumiTka, s,
Kapach, kopor).Ami6ii, abo 3emHOBOAHI. Pi3HOMaHITHICTh 3eMHOBOJHUX: be3xBocTi (xkaba
CTaBKOBa, pomyxa 3BHYaiiHa), be3Hori (kiibuacta ueps'sra), XBocTarTi (cajamMaHpa MISIMHUCTA,
TpUTOH 3BUYaiiHUil).PenTmmii, a6o I[lnazynu. PizHomaniTHicTh mna3yHiB: Jlyckari (smripka
npyAKa, TaaloKa 3BUYAiiHA, BYX 3BU4YaliHMI), Yepemaxu (OonmoTsHa depemnaxa, MOpChKa
yepenaxa). Kpokogwnu (HUIBCHKHNA KpOKOmui, amiratop). Iltaxu. Pi3HOMaHITHICTH MNTaxiB:
beskinesi (ctpaycu, kiBi), Kinerpyni — IlinrsiHomomiOHi (iMIepaTOpChbKUil MIHTBIH),
Jatnononi6Hi, (Benukuii crpokatuii agaren), Kyponoaiobui (nepemnen, psa04uk, ¢ha3an, 0aHKIBCHKI
Kypu), ['ycemomiOHi (J1e0iab-IIUNYH, KadyKa-KprKeHb, rycka cipa), CokomnomnomaiOHi (scTpyO
Benukui, 6epkyt), CoBonoaiOHi (coBa Byxara), JlenmexkononiOHi (yieneka OuIMif, yaruis cipa),
Kypasnenoni6Hi (>kypaBenb cipuii), ['opobuenoaiOHi (rpak, BopoHa cipa, COpoOKa, JacTiBKa
MicbKa, cuHUIl Beiuka). Ccaimi. Pi3HOMaHITHICTE ccaBiliB: [leprmo3Bipi - sidriekiaagHi ccaBIll
(kauko3p00, exumHa); Cymyacti (keHrypy, koana); Ilmamentapui ccaBmi: Komaxoimai
(3BuUaiiHMii Txak, KpiT), Pykokpuni (BedipHuls pyaa, Heronup), ['puzynu (6abak, 6inka, 606ep,
MHUIIIA XaTHS, XOM'SK, TAIlOK, HYyTpis), XwkKi (BOBK, co0aka, JIMCHIIS, THTpP, JIEB, PUCh, KIT
CBIMCHKMMA, OLTHI BeAMiah, Oypuil BeaMiah, KYHUIlS JicoBa, co0oib), KutomomioHi (cuHIM KUT,
KalllaJIoT, KocaTka, nenbdiH-0imobouka), [lapHokomuTHI (HEXyiHI: kabaH, OereMoT; >KyHHi:
3yOp, KO3yis, JIOCh, KO3W, BiBIi), HemapHokomuTHI (CBIMCHKUN KiHb, KiHb [IpikeBaIbChbKOTO,
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3eOpa, KynaH, Hocopir), Ilpummatu (Iemypu, MapTHIIKWA, MaKakW, TaBiaHW, OpaHTyTaH,
HIMMIIaH3€, TOPUIIA).

Po3aia 4. Opranism JiioguHm sik 0iosioriyHa cucrema.

4.1. BynoBa Tina jnoauHu. TKaHUHY Opra”i3My JIOAWHH, iX OyzmoBa i pyHkuii. Opranu,
CUCTEMH OpraHiB. PerynsatopHi cucreMu opraHizmy JIOJAHHHU.

4.2. HepBoBa peryasuis. HepBoBa cucrema mawaumuu. Heilpon - cTpyKkTypHO-
(GyHKIIOHAJbHA OJMHMIIL HEPBOBOI CHCTeMH. PeduieKTOpHHMI NPUHIMIT AiSUTBHOCTI HEPBOBOI
cucremu. PedrnexkropHa myra, ii ckinamoBi Ta QyHkiionyBaHHs. LleHTpanbHa Ta mepudepuyHa
HEpBOBi cuctemu. bynoBa Ta ¢yHKIIT CIHHHOTO 1 TOJOBHOTO MO3KYy. BereratuBHa HepBOBa
cucreMa (CHMIAaTUYHHUMA Ta MapaCUMIIATHYHUHN Biaainm). BriinB BereraTHBHOI HEPBOBOI CUCTEMH
Ha JISUTbHICTh OpraHi3My.

4.3. 'ymopaabHa peryiasuis. EHI0KprHHA cHCcTeMA JIIOUHM.

OyHkIii 1 Oyq0oBa eHIOKPUHHOT cucTeMu. EHIOKpUHHI 321031 (3a7103M BHYTPIIIHBOI Ta
3Mimanoi cekperii). ['opMOHU Ta HEWPOTOPMOHM, IX BIUIMB HA IPOLECH KUTTEMISITLHOCTI.
®DyHKIIT 3a7103 BHYTPINIHBOI Ta 3MIIIAHOI CEKpeIlii, HACHIIKH iX MOpylmeHHs. BiIMiHHOCTI Mix
HEPBOBOIO 1 TYMOPAJIBHOIO PETYJISMi€t0 (Di31070TTYHIX (HYHKIINA OpTraHi3My.

4.4. BuyrpimHe cepenoBuie opranizmy awaumau. Kpos. Jlimpa. Brytpinme
cepenoBHIle opraHizmy oauHu. DyHkiii kposi. Ckiax KpoBi: Iiazma, (GOpPMEHHI €JIeMEHTH
(eputporuTH, neikouutu, TpomOonmtu). I'pynu kposi cuctemu ABO. Ilonsrta mpo pesyc-
daxrop. [lepenuBanns kpo.i. 3cizanns kposi. Cknan i pyHKuii siMpw.

4.5. KpoBoHocHa Tta JjgimdaTruyHa cucTeMH JIOAUHM. bynoBa KpOBOHOCHOI Ta
niMmparranoi cuctem. KpoBooOir, #oro perymsiis. bymoBa cepi. BiactuBocTi cepiieBoro
Mm'si3a. CeprieBuit uKi, oro ¢gasu. Podora cepus, ii perynsiis. KpoBonocHi cyaunu, ix Oymosa i
¢ynkuii. Benuke Ta mane koma KpoBooOiry. AprtepianbHuii Tuck. Jlimparuuna cucrema, ii
Oynosa Ta ¢pyskiii. JlimpooOir.

4.6. Imyniter. IMyHHa cucrema JroaumHu. IMmyHiTeT, iioro Bumu. IMyHHa cuctema, ii
CKJIaJ Ta OCcOONMBOCTI (YHKI[IOHYBaHHS. MexXaHI3MH B3a€MOJIi CUCTEMH AaHTUTEH-aHTHUTLIO.
Anepriuni peakuii. [ToHATTS po iIMyHOKOpEKIIito i iMmyHOoTepamnito. [IpodinakTuka iHPeKIiHHIX
3aXBOPIOBAHb JIFOIUHHU.

4.7. Imxanus. JluxajbHa cHCTeMA JIIOAUHH.

bynosa i ¢yukuii opraniB nuxanss. [Ipoliecn ra3oo0MiHy y JereHsX Ta TKaHWHaX.
JuxaneHi pyxu. [Iponiecu Bauxy ta Buauxy. HeliporymopaneHa peryinsuist nuxaHas. [loHarTs
PO KUTTEBY €MHICTH JieTeHb. CKJIaJ BAUXYBAHOTO, BUJIMXYBAHOTO Ta alIbBEOJSPHOTO MOBITPA.
["onocoBwuii anmapat Ta Horo (pyHKII1IOHYBaHHSL.

4.8. TpaBnennsi. TpaBHa cucrteMa moauHu. bynoBa Ta (yHkuii opraHiB TpaBIeHHS.
TpaBHi 3a103u (CAMHHI, NEYiHKA, MIAUUTyHKOBa). TpaBHI coku. bynoBa 1 ¢yHkuii 3y0iB.
TpaBneHHss y pOTOBIMi MOPOXHUHI, UUIYHKY, KHIIEYHHKY. I[IpHCTIHKOBE TpaBJICHHS.
BcemokryBanHs. Peryndiist npoiieciB TpaBieHHs.

4.9. O0MiH pe4yoBHH i MepeTBOpPeHHs eHeprii B opraHi3mi JroaumHu. Xap4yyBaHHS i
0oOMiH pedoBHH. [IoHATTS mpo 30aaHCOBaHe /pallioHaNbHE/ XapuyBaHHS. BiTkoBuM, TimiaHUM,
BYTJICBOJIHUMN, BOJHO-MiHepanbHui 00MiH. [ToHATTS sikocTi muTHOT Boau. Ponb pepmentis, ATD
y 3a0e3neueHH1 mpoleciB MerabonizMy. Bitaminu, iXx ponb B oOMiHI peyoBuH. I[lopymieHHs
OoOMiHy pEYOBHH, TMOB'A3aHI 3 HECTAYCI0 YM HAAJIUIIKOM HAJXO/KEHHS IEBHHUX BITaMiHiB.
HerarnBHMIA BIUTUB Ha METa00Ji3M TOKCHUYHHX PEUOBHH. 3HEIIKO/HKCHHS TOKCHYHHX CIOJYK B
oprasi3mi mroauHu. HeiiporymopaibHa peryisilis mpoieciB MeTadbomi3my.

4.10. Buginenns. CeqoBHaiIbHA cucTeMa JIOAMHHA. bymoBa i GyHKITT ce4OBHIITBHOL
cuctemu. bynosa ta ¢pyHkiii Hupok. Hedpon sk cTpykTypHO-(DYHKIIIOHAIBHA OJUHUIS HUPOK.
[Ipouiecu yTBOpeHHS Ta BUBEJEHHS cedl, iX peryssmis. Ponb HUpOK y 311HCHEHHI BOJHO-
COJILOBOTO OOMIHY.

4.11. tkipa. Tepmoperyasinia. bygosa ta gynkuii mkipu. Ponb mkipu y BUIALIEHHI
OpOAYKTIB MeTabonizmMy. TepMoperyssiis Ta poib WKIpH Y LIbOMY IPOILIECI.



4.12. OnopHo-pyxoBa cucTeMa JIOAUHU. 3HaYeHHs, (QyHKIIII, Oy0Ba OMOPHO-PYXOBOT
cuctemu. XIMIYHUH ckian, OymoBa, pict kicTok. Tumu 3'eqHaHHS KicTOK. bynoBa ckernera.
Oco0MMBOCTI CKeNeTa JIIOJAWHHM, 3YMOBIICHI NPSAMOXOMiHHSAM. M's30Bi TkaHwHH. bymoBa Ta
¢byHKIiT ckeneTHuX M'si3iB. OCHOBHI TPyIU CKEIETHHX M'si3iB. MexaHi3M CKOpPOYCHHS M'SI3iB.
Po6ora, Tonyc, cuia Ta BToma M's13iB. Peryssiis pyxoBoi akTHBHOCTI.

4.13. CeHcopHi cucTeMH JIIOMHHU. 3arajibHa XapaKTepUCTUKA CEHCOPHUX cucTeM. Poib
CEHCOPHHMX CHCTEM Yy 3a0e3NeUeHHI 3B'SI3Ky OpraHi3My i3 30BHIIIHIM cepenoBuiieM. CeHCopHi
CUCTEMH 30Dy, CIyXy, piBHOBAru, HIOXYy, CMaKy, JOTUKY, TeMreparypu, Oomo. Penentopu, ix
turi. Opranu 9yTTs K nepudeprudHi YaCTUHH CEHCOPHHMX cUcTeM. bymoBa Ta (yHKIIi opraHis
30Dy, CIIyXYy Ta PiBHOBAru.

4.14. Buma HepBoBa JAislJIbHiCTD J0auHu. HepBoBi mporecw, ix nmokasHuku. be3ymoBHi
1 YMOBHI peduieKCH, THCTUHKTH. YTBOpPEHHS YMOBHHUX pediekciB. @OpMyBaHHS TUMYACOBUX
HEPBOBHUX 3B'A3KIB, X 3HaUEHHS 17 GOpMyBaHHS YMOBHHX pediekciB. ['abMyBaHHS YMOBHHX
peduiekciB. dDizionoriuHi ocHOBM MoBlieHHs. [lepmia i apyra cuUrHaiabpHI cuctemu. HaBdaHHS.
[Tam'sTh. Buia HepBoBa MisIIBHICTh JIOJUHU Ta 1 OCHOBHI THUMNH. Tunu TemnepameHTy. CoH sK
(GYHKIIOHATTBHUHA CTaH OPTraHi3My, HOTO 3HAYCHHS.

4.15. Penpoaykiisi Ta po3BUTOK JIIOAHMHH. byoBa cTaTeBoi cucremu jroauan. OyHKii
CTaTeBUX 3aJI03 JIOAUHHU. bynoBa crareBux KITHHH ToAuHH. | ameroreHe3. IlepBuHHI Ta
BTOpUHHI cTareBi o3HakH. llepiogn oHTOreHe3y mroauHH. Po3BUTOK 3apoaka i miuona, QyHKIi
TUTAICHTH. PO3BUTOK MUTUHMU ITiCIIS HAPOIKCHHS.

Po3aia 5. OcHoBH eK0JI0Tii i €BOJTIOITHOT0 BUCHHS

5.1. Exonoriuni ynnauku. Ionyasimia. ExonoriyHi YuHHWKY Ta 1XHS KIacHQiKais.
[ToHATTS TPO ONTHMANBHUM iama3oH Al €KOJOTIYHOTO YMHHHKA. 3aKOHOMIPHOCTI BIUIMBY
EKOJIOTIYHMX YHHHHUKIB Ha JKUBI opraHi3mu. [IpuCTOCYBaHHS JKUBHUX Opra”i3MiB 1o mii
€KOJIOTIYHUX YWHHHUKIB. EkonoriyHa BaJieHTHiICTh. Ekojoriyna Hima sK pe3yjiabTaT
IIPUCTOCYBAHHS OpraHi3MiB J0 iCHyBaHHS B ekocucTeMi. I[ToHATTs mpo nomyssiito. CTpykTypa
Ta Xxapaktepuctuku nomynsauii. [lapamerpu momymsmii. [Momymsmiiiai xBumi. [loHsATTS TMpO
MIHIMaJIbHY )KUTT€3/1aTHY MOMYJIALi0. EKomoriyHi crpaTerii momysisiiil.

5.2. Exocucremu. CKi1aI0oBi, BIACTUBOCTI Ta XapaKTEPUCTUKU eKocucTeMu. biolieHo3 Ta
6ioron. Tunu 3B'A3KiB MK MONYJSALISIMU PI3HUX BUIIB B eKocucTeMax. [lepeTBopeHHs eHeprii B
exocuctemax. [IOHATTS PO MPOAYIEHTIB, KOHCYMEHTIB Ta peAayleHTiB. TpodiuyHa CTpyKTypa
Oioueno3y. Exomoriyni mipamiau. IIpocropoBa HeoaHOpiAHICTH OioneHo3y. CTpyKTypHE
pi3HOMaHITTs OioreHo3y. YacoBa HEOTHOPIAHICTH eKocucTeM (PeHOTOTIUHI 3MIHH, CYKIIECIS).

5.3. biocdepa sk riaodanbHa exocucrema. CrTpykTypa Ta Mexi Olocdepu.
bioreoximiuHi UKJIN /KOTOOOIT pedoBUH/ sIK HeoOXigHa yMoBa icHyBaHHs Oiocdepu. Buenns B.
I. Bepnaacekoro npo 6iochepy Ta Hoochepy Ta HOTO 3HAUEHHS IJIsi YHUKHEHHS TJI00AIBHOI
eKoJIoriuHo1 Kpu3u. OCHOBHI yABIIEHHS PO aHTPOIIOT€HHUH /aHTPOMIYHMI/ BIUTUB Ha 6iocdepy.
Buau 3a0pyaHeHHs, X HACHIIKH JJIi €KOCUCTEeM Ta JIOAUHU. [IOHATTS mpo SKICTh JTOBKIIA.
CydacHi r700a/bHI  €KOJOTIYHI TpOOJIeMHU CBITYy, €KOJOTri4HiI mpobiemMu B YKpaiHi.
AHTpPOIIOT€HHUH /aHTPOMIYHUI/ BIUIMB Ha O010JIOTIYHE PI3HOMAHITTS (BUMHMpAHHS BHJIB, BUAU-
BceleHlll). 30epexkeHHs] 010piI3HOMAHITTS K HeoOXigHa yMoBa cTabinbHOCTI Oiocdepu. CyuyacHi
HaIpsIMKA OXOPOHU TPUPOJIU Ta 3aXUCTY HABKOJIMIIHBOTO CEpEeNoBHUINA B YKpaiHi Ta CBITI.
ba3oBi nonoxeHHs MPUPOAOKOPHCTYBaHHS. KOHIIETIIis CTAIOr0 PO3BUTKY.

5.4. Apanraunisi fK 3arajbHa BJIACTUBICTH O0ioJIOriYHMX cHCTeM. 3arajibHi
3aKOHOMIpHOCTI (popmyBaHHs amanTaimiil. [IOHATTS Mpo mMpeaganTaiilo Ta MMOCTAAAITAIIIO.
BrnactuBocti agantamiii. @opMyBaHHS afanTtaiiil Ha MOJIEKYJISIPHOMY Ta KJIITHHHOMY PIBHSX
opranizaii. [IpuHINUI €IHOCTI OpraHi3MiB Ta cepeloBHUINA IXHBOTO MemkaHHsS. Crpareril
aganTaiii opranizmiB. [IOHATTS MPO €KOJOTIYHO MJIACTUYHI Ta €KOJOTIYHO HETUIACTUYHI BUIH.
[TonsTTss Tpo amanTuUBHY panianiio. JKuTteBi GopmMu TBapuH Ta POCIWH SK aJanTaiii 1o
cepenoBuia MemkaHHsA. [[OHATTS TPO CHpsDKEHY €BOJIOIII0 /KOEBOJIOINID/ Ta KOAJamTarlilo.
OcHOBHI cepelOBHIIIA ICHYBaHHS Ta aganTamii A0 HuUX opraHi3miB. CrocoOu TepMoperyssiii
opranizmiB. Cumb6i03 Ta Horo ¢opmu. OpraHizam sK cepeioBHINe MemKaHHS. [lommpeHHs
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napasuTU3My Cepela PI3HHUX TPYI OpraHi3MiB. AmanTailii MmapasuTiB 10 MEIIKAHHS B OpraHi3Mi
xa3sdiHa. BiAmoBine opraHi3amy Xa3siiHa Ha OCEJCHHS Mapa3uTiB. ANanTUBHI Oi0JOTIYHI PUTMU
O10JIOTIYHMX CHCTEM pI3HOTO piBHA opraHizamii. Tunu aganTUBHUX OI10JOTIYHHUX PHUTMIB
oprani3zMiB. @oTonepioan3M Ta HOTO aIalITUBHE 3HAYCHHS.

5.5. OcHoBu eBoJoLiiiHOTO0 BUeHHs. [oHATTS Tpo eBosortito. EBomoriiina rimoresa
XK.-b. Jlamapka. OcHOBHiI moniokeHHs1 eBoftoiiHoi Teopii Y. [apsina. Iloemnanns Teopii
JlapBiHa Ta TE€HETHWKH: CHUHTETHYHA Teopis eBorollii. [lomynsmis opraHi3MiB SIK OJUHUILSA
eBosonii. TIOHATTS PO MiKpoeBoJtOMi0. PAaKTOPU 3MIHM T'€HETHYHOI CTPYKTYPH ITOIYJISIIIL:
MyTaIlii, 130JI1is1, Mirpariii, 1peid reHiB, IpUpOAHUI 100ip. 3aKOHOMIPHOCTI PO3IOILTY alleyiB
B momyismisix. Crmocobu BupoyrBopeHHsS. [lOHSATTS Mpo OUBEPreHIlil0, KOHBEPreHII0 Ta
napajiesi3M, aHaJoTi4HI Ta TOMOJIOTIYHI OPraHy, PYAUMEHTH Ta aTaBi3Mu, 010J0TIYHUHN Mporpec
ta perpec.llornsaau Ha BUHUKHEHHS XUTTS Ha 3emii (KpearioHi3M, MaHcmepMis, abioreHes).
CyyacHl TIOTJIAIM Ha TEepBUHHI eranmu eBororli kutTsa: PHK-cBit. KirodoBi eranu eBosmrortii
KUTTS HA 3eMIIL.

4. MOPAAOK OHIHIOBAHHA IIIAT'OTOBJIEHOCTI BCTYITHUKIB

CniBOecima MpoOBOAUTHCS B yCHIH (opmi mepea eKk3aMeHaliifHo Komiciero. Moske
3MIACHIOBATHUCA OYHO (B ayAMTOpii) Ta AMCTAHLIKHO (32 IOMOMOTOI0 OHJAWH-TUIaThOpM, 3a
notpedu). KoxkeH BCTYNHHK OTpUMYE IHAMBIAyadbHHHA OLIeT, SKUA MICTUTh 5 THUTaHb
BIJIKPUTOT'O THUILY IO OJJHOMY 3 KOKHOT'O PO3/111y IPOTrpaMu.

Kpurepii oninroBanHs ycHoi ciBdeciau 3 6ioJiorii

OmiHroBaHHST BIAMOBINCH BcTymHHKA 31aidcHIOEThCS 3a 200-0anpHOr0 mikamor. Koxae
NUTaHHS OLIHIOEThCS MakcuMaibHO y 40 GaniB. OuiHlOBaHHS BiAmoBiai Ha oxHe nutaHHs (0—40
OastiB) HaBeneHO y Tabnui 1.

Tabmuu 1 — Kputepii olliHIOBaHHS BIJNOBIAI HA MUTaHHsA criBOeciiu 3 Giosorii

KinbkicTsb PiBeHb Kpurepii oniHtoBaHHS
OamiB
36-40 Bucokuii | BianoBinb MoBHA, 3MICTOBHA, JIOTIYHO CTPYKTYpOBaHA; MPaBUIIBHO

PO3KPHUTO BCl AaCMEKTH MHTaHHS; BiIbHE BOJOMIHHSA O10JO0TTYHOIO
TEPMIHOJIOTi€}0; ~ BCTAHOBJEHO  MPUYUHHO-HACIIIKOBI  3B’f3KH,
HAaBEJICHO MPUKJIAJIH.

30-35 HocrartHiii | BignoBinp 3arajoM TmpaBujibHA, ajié HE TMOBHICTIO PO3TOPHYTA;
MOXJIMBl HE3HAYHI HETOYHOCTI; TEPMIHOJIOTII BHKOPHUCTOBYETHCS
MepEeBaYKHO MPAaBHJIbHO; JIOTIKA BIAMOBI/I 30epexkeHa.

20-29 CepenHiii | PO3kpUTO OCHOBHMIM 3MICT MHWTaHHS; BIANOBIAbL IOBEpXOBa abo
HEMOBHA; HAasBHI MOMMJIKM Yy TMOSICHEHHSAX a00 TepMiHax; MPUYHMHHO-
HACJIIIKOBI 3B’ SI3KM BCTAHOBJIEH] YACTKOBO.

10-19 Huspkuii | BignoBige (parmeHTapHa; 3HayHa YacTMHA MaTepialy HE PO3KPHUTa;
CYTTEBI IOMUJIKH, C1a0KE PO3YMIHHS TEMHU.
1-9 Hyxe [ToonuHOKI TIpaBWJIBHI €JIEMEHTH BIJIOBIII; BIACYTHE IIUTICHE
HU3BKUH | pO3yMiHHS MUTAHHS.
0 Bincyrhiil | Bianosine BigcyTHs: a00 MOBHICTIO HEMTPABUIIbHA.

[TincymKkoBHii BU3HAYA€ThCS K cyma OaiiB 3a Bci 5 murans (0—200).
5. TPUBAJIICTBb BCTYITHOT'O BUITPOBYBAHHS

3aranpHa TPUBATICTh YCHOI CiBOECiin 3 610J10T1i cTaHOBUTH 60 XBHIIHH.
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[IpoTtsrom BizBeneHOTO Yacy CriBOECiIa BKIIIOYAE TaKl €TAIN:

— O3HaOMJICHHSI 3 O171eTOM (MUTaHHAMH) — 710 5-10 XBUIIHH;

— MIArOTOBKA BiIMOBiJIEH (32 HEOOXITHOCTI 3 MOXKIUBICTIO KOPOTKHX 3amuciB) — 10 15-
20 XBWINH;

— YCHa BITOBIJIb BCTYITHUKA — 10 25-30 XBUJIUH;

— JIOAATKOBI Ta YTOYHIOBAIBbHI 3alIMTAHHS WICHIB KOMicii — /10 5-10 XBHUIIHH.

6. CHUCOK PEKOMEH/JIOBAHOI JIITEPATYPU

1.  Ocranuenko, JI. I. Biomoris: miapydyHuk ais 6 KJI. 3aKJIaiB cepel. 3ar. OCBITH
[Tekct] / JI. I. Ocramuenko, I1. I'. banan, M. M. Mycienko, I1I. C. Cnasuuii, H. FO. Matsm. K.:
I'enesa, 2020. 192 c.

2. Ocramuenko, JI. 1. bionoris :migpydyHuk mis 7 K. 3aKjadiB cepei. 3ar. OCBITH
[Texcr] / JI. I. Octamuenko, I1. I'. banan, B. B. Cepebpsikos, H. 0. Marsm, B.A.I'opoGunmiiH.
K.: I'enesa, 2020. 208 c.

3. Cobomb, B. 1. Biomoris i1 exomoris: miapygHuk s 11 k. 3akmaniB cepei. 3ar.
ocBitu [Tekcr] / B. I. Co6onb. Kam'suenb-Iloninecbkuii: A6etka, 2019. 256 c.

4.  3agopoxuuii, K. M. Bionoris 1 ekonoris: miagpydsuk s 11 K1 3aKiaaiB cepen.
3ar. ocBitu [Tekct] / K.M.3anopoxxuuii. Xapkis: Panok, 2019. 208 c.

5. Co0oms, B. 1. IloBuuii kypc 6iornorii. CtpykrypoBanuii noBigauk [Texct] / B. L.
Co6ons. KaM'suens-IToninecebknii: Adetka, 2019. 416 c.

6. bapna, I. HMT 2025 Bbiosorist. TectoBi 3aBganss muist miarorosku HMT [Tekcr] / L.
bapna. Tepuonins: [linpyuynuku ta nocionuku, 2024. 80 c.

7.  bapna, 1. Bionoris. KommiekcHa miaroroBka mo 3HO/HMT 2025 [Teker] / L
bapna, A. IlaBniuenko. Tepuomnins: [Tigpyunuku ta nociouuku, 2024. 560 c.

8.  Cobomsb, B.I. Bionoris 3HO HMT 2025. doBinuuk + tectu. [loBamii kypc [Tekcr] /
B. I. Co6oab. Kam'suens-Iloginscekuii: Ad6etka, 2024. 816 c.

9.  bynaxoscekuii, K. PosmoBini npo TBapuH Ta ix Hazeu [Tekcr] / K. BynmaxoBcekuid,
M. I'aBpmimtok. K.: Anpiopi, 2020. 272 c.

10. Amngepcon O. A. Biosoris: miapyqHuK s 9 Kilacy 3aKJIajiiB 3arajibHOI CEPeTHBOT
ocBitH [Teker] / O. A. Aanepcon, M. A. Buxpenko. Kuis : lllkomsp, 2022. 256 c.

11. bionoris 1 exosoris. PiBenb cranmapty : migpyd. ais 11 k. 3akm. 3ar. cepei.
ocBiTH [ Tekcr]/ [Okcana AnnepcoH T1a iH.]. - Kuis : [komsap, 2019. 215 ¢. : i

12. bionoris i exosoris. PiBeHs crammapty : miapyd. ans 11 k. 3aki. 3ar.cepen.
Ocsitu[Tekct] / [JI. I. Ocranuenko, I1. I'. banan, T. A. Komnanens, C. P.PymxkoBcekuii]. - Kuis
: T'enesa, 2019. 207 c.

16. Biozoris 1 exosorist : piBeHb CTaHAAPTY : MiApyd. s 11 KII. 3aKiI. 3ar. cepesl. OCBITH
[Texcr]/ [O. A. Augepcon, M. A. Buxpenko, A. O. Yepninceskuii, C. M. Mitoc]. Kuis : IlIkossp,
2019. 215 c.

17. 3apopoxuuii K. M. biosnoris 1 ekosoris : npodin. piBeHb : miapyd. ans 11 ki.3aki.
3ar. cepen. Ocsitu [Tekct] / K. M. 3amopoxuuii, O. M. YteBcbka, Jl. B. JleonTheB. XapkiB :
Panok, 2019. 239 c.

18. Bbionorist 1 exomnoris. PiBenp cranmapty. 11 kmac : migpyunuk mis 11 kmacy
3aKyaaiB 3arayibHOI cepennboi ocBiTH [Tekcr] / P. B. Illamamo, M. C. Kani6epna, I'. A.Hocos.
XapkiB : Consunuk, 2019. 320 c.

19. bapua, I. biomoris. 3HO 2023 (xommuiekcHe Bupanns) [Tekcr] / 1. Bapna.
Tepuomnine: [linpyynnku ta nociouuku, 2022. 304 c.
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20. 3anopoxxuuid, K. M. Bionoris: miapydynuk ais 9 KiI. 3akiaaaiB cepefl. 3ar. OCBITH
[Texcr]/ K.M. 3anopoxuuii. Xapkis: Panok, 2022. 241 c.
21.  Ocramuenko, JI. 1. Bionoris: miapydnuk s 9 KI. 3aKIadiB cepea. 3ar. OCBITH
[Texcr] / JI. I. Ocramuenko, I1. I'. banan, B.IL. Tomimyxk. K.:I'enesa, 2022. 256 c.
22. 3anopoxuuii, K. M. bionorist: migpy4Huk s 9 k1. 3 MOTIMOJIEHHUM BHBUCHHSIM
Oiosorii 3akmamiB cepen. 3ar. ocBith [Tekcr]/ K.M. 3ampopoxumii, O.B.be3pomnosa,
M.B.Pynnu. Xapkis: Panok, 2022. 241 c.
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