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INOACHIOBAJIBHA 3AITMCKA

Berynne BunpoOyBanHst 3 Oiosiorii Ta METOAMKM ii HaBUaHHS Iependavae MepeBipKy B
BerynHukiB 3HaHb 13 O0TaHIKU, 300JI0T1{ Ta TEHETUKU, BUSIBICHHS BMIHHS KPUTHYHO OCMHCIIOBATH
HayKoOBY iH(OpPMAIIit0, OPIEHTYBATHCS B Hil, BUXOASYH 3 YITKUX METOMOJOTIYHUX Ta METOIUIHHX
TIO3ULIN.

O06’eM 1 3MiCT HAaBYATBHOTO MaTepiany i3 3a3HAYEHUX KYpCIiB y3TOJUKEHO 3 BiANOBIAHUMH
nirounMu mporpaMami. Lle B cBoro uepry n03BOJIsIE CKOPEryBaTH MIXKIIPEJAMETHI 3B’ SI3KH AUCIUTLTIH
Oionoriyaoro nukiy. Ilporpamy ckianeHo 3 ypaXyBaHHSM Cy4acHOTO CTaHy TEOPETUYHUX OCHOB
010JIOT1YHOT HAYKH.

Martepian mporpamu 3 010JIOTii PO3MOJICHO 3a TaKUMHU posniiamu: «Berym. Ximiuauit
CKJIaJl, CTPYKTYpa 1 GyHKIIOHYBaHHS KIITHH. Peamizalis cmaakoBoi iHpopmarii», «3aKOHOMIPHOCTI
CHAJKOBOCTI 1 MIHIMBOCTI», «biopizHOMaHITTSI», «OpraHi3amM JIOJAUHU SK Ol0JIOTIYHA CHCTEMay,
«OCHOBH €KOJIOTIi 1 €BOJIFOI[ITHOTO BUCHHS.

BerynHuk mig yac BCTYITHOTO iCHUTY MMOBHHEH TIOKA3aTH:

3HAHHA:

J 0COOIMBOCTEH XIMIYHOTO CKJIaAy XHBHX OpPTaHi3MiB, pOJib HEOPTaHIYHUX 1 OpPTaHIYHUX
pedoBUH y mpoueci GyHKI[IOHYBaHHS )KHBOTO;

. CTPYKTYpH KJIITHH IIPO- Ta €yKapioTiB, 0COOIMUBOCTI (PYyHKIIIOHYBaHHS;

J OCHOBHHX IIPOILIECIB METAa00IIi3MYy 1X CYTHICTb;

. OyIOBH POCIIMHHOTO OpraHi3My, 3B'I30K MK OpraHaMH POCIHHH Ta IpolecaMu
KHUTTEMISITBHOCTI,

. OyZOBM TBapHUHHOI'O OpPraHi3My, 3B'SI30K MK (Di310JIOTTYHUMH CUCTEMaMHU Ta MPOIECaMu
KUTTEAISIIBHOCTI,

J PI3HOMAaHITHOCTI KUBOI IPUPOIH;

J 0c00JIMBOCTEN Oy/I0BU Ta KUTTENISIIBHOCTI JTIOACHKOTO OpPraHi3My;

. MexaHi3MiB 30epekeHHs Ta peais3allii crajJkoBoi iHpopMarlii;

o 3aKOHOMIPHOCTEH CIa/IKOBOCTI Ta MiHJIIMBOCTI dHBHX OPTraHi3MiB;

J 3aKOHOMIPHOCTEH afanTariii >KUBUX CHCTEM;

o 3aKOHOMIPHOCTEH €BOJIIOLiT OPraHiuHOTO CBITY;

o 0c00JIMBOCTEN OpraHizailii HalopraHi3MOBOTO PiBHS KHUTTS;

o (akTopiB, 110 BIJIMBAIOTh Ha 3/J0POB’S JIOJAWHU, 3aCTOCYBAHHS 3HAaHb 3 010JIOTI] B JKUTTI
JIIOIMHUY;

YMIHHA:

J MOSICHIOBATH SIBUILA B JKUBil MPHPOJIi, BAKOPHUCTOBYIOUH HAYKOBE MHUCIICHHS;

J 3aCTOCOBYBAaTH 3HaHHs 3 O1loJyiorii Jyisi 30epe’keHHs BIACHOTO 370pOB’S Ta 370pOB’S
OTOUYIOUHX;

. orepyBaTH 010JOTTYHUMHU MTOHITTAMHU;

. NPOrHO3yBaTH BIUIMB  Oiojorii  HA PO3BUTOK TEXHOJIOTiH, HOBHUX HampsMiB

Hi,Z[I'IpI/I€MHI/II_ITBa.



KPUTEPII OLIHIOBAHHS 3HAHb BTYITHUKIB

Pisenw

Banu

Xapaxkmepucmuxa ycuux gionogioeii

He cknaB

0-99

BerynmHuk Ha3zuBae okpemi 0i0J10TiYHI sSBUIA Ta 00’ €KTH
f 3a JONOMOTOI0 €K3aMeHATOpa 3HAXOJUTh BIJIMIHHOCTI
MDK HUMH. He ycBioMItoe CyTHOCTI O10JIOTTYHHX
TIOHSTB.

CkJ1aB

TToyaTtkoBuit

100

BerynmHuk Ha3zuBae okpemi 0i0J10TiYHI SBUIA Ta 00’ €KTH
i 3a JONOMOTrOI0 €K3aMeHATOpa 3HAXOJAUTh BiIMIHHOCTI
MIJK HUMH.

101 - 109

BeTynHuk BiATBOpIOE HE3HAYHY YacTUHY HABYaJIbHOTO
Mmarepially, Ma€ HEYITKi YSABJICHHA Mpo OioNOTivHI
00’eKTM Ta sBUIIA; 3 JOINOMOIOI €K3aMeHaTropa
3HAXOAMTH IX Ha TAOTHUILIX.

110-119

BeTynmHUK BiATBOPIOE YacTHHY HAaBYAJLHOTO MaTepiaiy,
BUKOHYE eJIEMEHTapHI 6iomoriuni 3aBJlaHHs
BUKOPHCTOBYIOUM TaOJIMIli, CAMOCTIHHO Ha3WBa€ OKpeMi
010JIOT1YHI TOHATTS.

Cepenniii

120 -129

BeTynmHUK 32 TOTIOMOTOIO0  €K3aMEHATOpa  BiITBOPIOE
OCHOBHUI1 HaBUalbHHU MaTepiai. Ha3uBae kommoHeHTH
KHUBHUX CHCTEM Ta OKpeMi 0COOJIMBOCTI (PYHKII1IOHYBAaHHS
JKUBOTO; MiJ 4Yac BIANOBiAI KOPHCTYETbCS TaOIUYHUM
MaTepiajoMm.

130 - 139

BeTynHuk BIATBOpIOE OCHOBHHMM HaBYaJIbHMN Martepial,
3MaTHUI omucyBaTH O10JOTIYHI O0’€KTH YW sBHINA 32
TUIIOBUM IIAHOM, JOIyCKarO4YM MOMWIKH; 3HAXOIUTh Ha
KapTi oOKpemi OlojoriyHi 00 ’€KTH Ta SBHILA, LIO
nependadeHi HaBYaJIbHOIO IPOrpaMoro.

140 - 149

BerynHuk BusIBIISIE 3HaHHS 1 PO3YMIHHS OCHOBHHUX
O10JIOTIYHMX  MOJIOKEHb,  BIATBOPIOE  HABYAJIbHUUN
MaTepiajd 3 HE3HaYHUMH TMOPYLIEHHSIMH IOCIiI0BHOCTI
XapaKTePUCTUK O10JOTiYHUX 00’€kTiB Ta sBum. Ha
CepEeIHbOMY piBHI BOJIOZIIE 010JI0T1YHOIO
HOMEHKJaTypot. Pa3zom 3 Tum, BcTynmHuMK BusiBise B
npoleci BHUKJIAQAY HEIOCTaTHE OBOJOIIHHSI METOJIOM
MOPIBHSILHO-010JIOTIYHOTO aHamizy (MiHyc 2 Oanm); He
BCTaHOBIJIIOE B3a€EMO3BSI3KM MK OYyJOBOIO CHCTEM Ta iX
¢byHKIIOHYBaHHSAM  (MiHyc 2  Oaiu); He  Jae
XapaKTepUCTUKU OCOOJIMBOCTEH Ta O3HAK KMBUX CHUCTEM
(minyc 2 Oanm); He BHCBITJIIOE BJIAaCHMM MiAXiJ, HE
PO3KpUBa€E aBTOPCbKe OadeHHs O10JOTIYHUX MpodieM
(minyc 2 6anm).




JlocTaTHii

150 - 159

BeTynmHUK y MiJIOMY NMPaBUIIBHO BIATBOPIOE HABUAIBHUH
MaTepianl 1 Mae JocTaTHI OIOJOTiYHI 3HAHHS IS
BUPINICHHS HECKJIAJHUX 3aBAaHb. Mae dYiTKi ysSBIICHHS
npo O10JIOTiUHI 3B S3KH 1 3AJIEKHOCTI MIX SIBUIL]AMH, IIIO
BiIOYBalOTbCA B CHCTEMax pI3HUX PIBHIB; JOCTaTHBO
BOJIOJII€ MaTepiaioM Kypcy.

BeTynmHUK  BIATBOPIOE OCHOBHI  010JIOTiYHI MOHSTT,
BCTAHOBJIIOE  HAKWCyTTeBimn  Oi0JOTiYHI 3B SI3KK 1
3QJIGKHOCTI MDK  SIBHIIAMH, IO BiJOYyBalOThCS B
CHUCTEeMax pi3HUX PiBHIB. JIOTIYHO BIATBOPIOE 3aCBOECHUM
Marepian, JONMyCKal4d TEeBHI HETOYHOCTi. PoOuTh
MPOCTI BHUCHOBKHU. 3aCTOCOBYE 3100yTi 3HAHHS Ha
npaktuii.  Bonomie  000B’sI3K0BOIO  010JIOTIYHOIO
HOMEHKJIATYpOIO. Kopucryerbcs HAyKOBOIO
TEPMIHOJIOTI€I0, apPryMEHTYE CBOI TBEP/KCHHS Ta
BHCHOBKH. BiJTbHO BOJIOJIiE MaTepialioM KypCy.

Berymauk  1o0pe BoJIofi€  HAaBYAIBHUM  O10JIOTTYHHM
marepiasioM,  BMi€  WOro  aHami3yBaTH,  MOXE
3aCTOCOBYBAaTM MOro JJis BUKOHAHHS TMPaKTUYHUX
3aBJlaHb; MA€ YiTKI yABIEHHS MPO KOMIIOHEHTH MPUPOIU
1 MPOCTOPOBY OpraHizaiilo XHBUX CHCTEM; MOSCHIOE
MPUYMHHO-HACTIKOBI 3B’SI3KM B CHUCTEMax pi3HHUX
PIBHIB; BMUJIO BUKOPHCTOBYE 1H(HOPMAITIEIO TIPO MPOIIECH
(GYHKIIIOHYBaHHS )KMBHX CUCTEM.

Bucoxkuii

BerynHuk  ycBIIOMITIOE cydacHY OlOJIOTIUHY KapTUHY
CBITY, 3[IMCHIOE OIIHKY MPUPOAHUX 1 CYCHUIBHHUX
MPOIIECIB Ta SIBUII, TlepeadauyeHuX MPOTrpaMoro; po3yMie
NPUKIAJHUN  XapakTep  OIOJNOTIYHUX  3HaHb, /A€
PO3TOPHYTY BiJIMOBIJh Ta pOOUTH y3aralibHEeHI BUCHOBKH,
BIJIBHO BIOMpae 1 y3arajabHIO€ HEOOXiJHY O10JIOTI1YHY
iH(popMallito, onepye OUIBLIICTIO O10JIOTIYHUX IOHSATH;
BUKOPUCTOBYE pi3HI OiosoriyHi Jokepena. BiibHO
BOJIOJIi€  OIOJIOTIYHUMHU ~ 3HAHHSAMH,  KOPHUCTYETHCS
KOPUCTYETHCS METOaMHU HAyKOBOTO aHawizy
010JI0TYHMX SIBUII 1 MIPOLECIB, XapaKTEepHU3ye IX PUCH Ta
dopmu BuUsBICHHS. BUCIIOBIIOE Ta apryMeHTYe CBO€
CTaBJIEHHS JI0 aJlbTEPHATUBHUX MOTJIITIB Ha OUTBIIICTH
MOCTaBJIEHUX MTUTAHb.

160 — 169
170-179
180 — 189
190 - 199

BerynHuk mae rimOoki 3HaHHS 1po 00’€KT BUBYEHHS,
3aCTOCOBYE HAyKOBY TEPMIHOJIOTIIO, apTyMEHTYE CBOi
TBEp/UKEHHSI 1 BHCHOBKH, BMI€ TIpaIlOBaTH 3 PI3HUMH
JIOTATKOBUMHU JDKEpenaMu OioJioriuHoi 1Hpopmarii; Ha
BHCOKOMY DPiBHI aHaJIi3y€e Ta BUKOPHUCTOBYE 1HPOPMAITIEIO




nmpo mporecu (YHKIIIOHYBaHHS J>KUBUX cHUCTeM. llpwu
[[OMY JIOIYCKAa€ HE3HAyHI TMOXMOKH TIpU BHKIAJIl
NPUYMHHO-HACHIIKOBUX  OIOJIOTIYHMX  3B'SI3KiB, IIO
3HIXKYE WOTO OIIHKY Ha 2 Oanu.

200 BerynmHuk  BonoJi€e  ITPYHTOBHUMH  OlOJIOTiYHUMHU
3HAHHSAMH, BUKOPUCTOBYE MDKIPEIMETHI  3B’SI3KH,
BHCJIOBITIOE Ta apTyYMEHTY€E BJIACHE CTABIICHHS J0 Pi3HUX
MOTJIAIB Ha OO’€KT BUBYEHHS, CaMOCTIHHO aHaJi3ye
SIBUIIA B JKUBIM MpHUpoAl, poOUTH BIAMOBIAHI BUCHOBKH 1
y3arajbHEHHS; 3JIaTHHA  pO3B’S3yBaTW  MPOOJIEMHI
3aBAaHHS; BUIBHO BOJIOJI€ 1H(OpMaIliE€0 MPO MpolecH
(GYHKIIOHYBaHHS JKMBHUX CHCTEM Ta TBOpYO 1i
BUKOPUCTOBYE. MOXe 3amporioHyBaTH Oi0JIOTIUHY i7eT0
Ta 3MOJAETIOBATH CHUTYyalilo, 37aTeH Iependayary,
MIPOTHO3YBATH 1 pO3B'sI3yBaTH MPOOIEMHI 3aBJJaHHS.

CTPYKTYPA OLIHKH

[TutanHs ex3aMeHalIMHOro OljeTa OLIHIOETHCA 3a Ikainor Big 0 mo 200 OaniB. 3araibHa
OLIIHKA 3a BCTYITHE BHUIPOOYBAaHHS BU3HAYAETHCSA SK CEPEIHE apu(PMETUYHE OILIHOK 3a KOXKHE
MUTAHHS TOJIUICHE Ha KIJIBKICTh TUTaHb €K3aMEHAI[IITHOTO OiIeTy.

SMICT BCTYITHOI'O BUITPOBYBAHHA

Beryn. XimiuHui cki1ag, CTPYKTypa i QyHKIIOHYBaHHS KJIITHH. Peanizanisi cnaakoBoi
ingopmauii.

Beryn ®ynpameHTanbHI BIACTHBOCTI JKMBOTO. PiBHI opranizaiii XUTTSA O10JOTTYHHUX
CHCTEM Ta iX XapakTepHi pucu. Meroau NOCHiJKeHb B 010sorii. 3HaueHHs O10JIOTIYHUX Y JKUTTI
JOAVHU

Ximiunnii ckiaan wiaituaum Krnacudikaris XiMiYHUX €JIEMEHTIB 3a IXHIM BMICTOM B
opranizmax. Hacmiaku HeZocTaTHROro a0 HaTMIIKOBOTO HAJXO/KEHHS B OPraHi3M JIIOJUHU
ximiunux enemeHrtiB (I, F, Fe, Ca, K) Ta cnocoOu ycyHeHHs ix Hecraui. OpraHiuti Ta HeOpraHiuHi
CTIIOJIYKH 1 iXHSI pOoJjb B opradi3mi. Boga, 11 OCHOBHI BIAaCTHBOCTI Ta poJib B OpraHi3Mi. Boma sk
PO3UMHHMK, TipodoOHi 1 TiapodinbHI crnoidyku. biomomiMmepu: MOHATTA Hpo iXHIO OyAoBY Ta
koH(opMmariro. ByrmeBoam: MoHocaxapumu (pubo3a, me30KcHpHO03a, TIIIOKO03a, (PYyKTO3a),
ojirocaxapuau (caxaposa, JaKTo3a), Mojicaxapuau (KpoXmaib, LEII0JI03a, XITHH, TJIIKOTEH).
OCHOBHI BJIaCTUBOCTI Ta (YHKIII BYyrJieBoAiB B opranizmax. Jlimiau (Kupu, BOCKH, CTEpOinH,
¢docdomninign). OCHOBHI BiAacTUBOCTI Ta QYHKLII JimiAiB B opraHizMax. biku. AMIHOKUCIOTH SK
MoHOMepH OuIkiB. PiBHI cTpykTypHOi oprasizamii OuikiB. JleHaTypaiis 1 peHaTypaiisi OUIKiB.
OcHoBHi Oionoriuni ¢yHkuii OinKiB. depMeHTH, IX BIACTHUBOCTI Ta MPUHUMNHU (DYHKIIOHYBAaHHS.
HyxneinoBi kucnotu. bynoa wyxneoruaiB. bymosa Tta  ¢dynkuii JHK. ITpunnoun
KoMIUIeMeHTapHocTi. HykineoTuina nociiioBHicTh 1 moHATTS npo red. BaactuBocti JIHK. PHK Tta
ii Tunn (MPHK, pPHK, TPHK). AT®. Pons AT® B enepro3ade3nedeHHi.

CTpykrypa Ta (yHKIiOHYBaHHs eykKapioTHuHuUX KJiTHH KiituHa sK eneMeHTapHa
ONMHUII XHUBOro. Metoau mochipkeHHs KIiTUH. OCHOBHI BJIACTUBOCTI 1 MPUHIUIHN OyI0BU
eykapiotnuHoi kmituHH. KiiTuHHI MeMmOpaHu, iX XIMIYHHN CKJIal, CTPYKTypa, BIACTUBOCTI Ta



ocHOBHI (¢yHKuii. TpaHcropTyBaHHS pEYOBMH uepe3 KIITHHHI MeMOpanu. lluromnasma, ii
KOMIIOHEHTH:  ITUTOCKENIET, OpraHejnd Ta  BKIOYeHHA.  OgHOMEMOpaHHI  OpraHeNu:
eHJoIIa3MaTuYHa CiTKa, amapar [onboki, Ji3ocoMu, Bakyoidi. J[BomeMOpaHHI oOpraHenu:
MITOXOHIpii, TIacTHAM (XJIOPO-, JIEMKO - 1 XpomoruiacT). MitoxoHapii: OymoBa, (QyHKIliOHAIBHA
ponb. XijoporiacTu: OynoBa, (YHKI[IOHAJIBHA POJIb XJIOPOILIACTIB. ABTOHOMisl MITOXOHAPIH i
XJIOpOIUIacTiB y KiiThHi. Pubocomu: OymoBa, ¢yHKiioHasbHA posb. LlenTpioni. Opra"enu pyxy
(xrytuku, Biiikm). Sapo: OymoBa, GpyHKIIOHATBHA POJIb. XPOMOCOMHU: XIMIYHUHN CKian, OyaoBa,
¢dbyHKIIOHATbHA pOoJib. [ amoimHuii 1 auIuIoinHui HAOOpPH XpOMOCOM. ['OMOJIOTIUHI XPOMOCOMH.
OcHOBHI CcTaHM XpoMOCOM: iHTep(a3HHH HEKOMIIAKTHUH 1 HAJAKOMIAKTH3aIlisl Yy Tpoleci
kinituHHOr0 moniny. IlomBoenns xpomocom yHacmigok perunikamii  JJHK.  Mopdomoris
HAIKOMIAKTHUX /MITOTHYHUX/ XpomocoM. [lousaTTs mpo kapiotun. Snxepue, iioro ¢yHkmioHaibsHa
poIb

OO0Min peyoBUH i meperBopeHHsI eHeprii OOMiH peyoBUH (MeTabO0I3M), HOTO 3arajabHa
XapakTepucTHKa. €IHICTh MPOLECIB CHHTE3Y 1 PO3LICTIIICHHS PEUYOBHH B OpraHi3mi. ABTOTpOQHHUH 1
reTepoTpoHUl TUIIK >KUBJICHHS. MikcoTpodHi opraHizMu. PosmienieHHs peyoBHH B OpraHi3Mi
(6e3kucHeBe, kucHeBe). [lonsaTTs mpo riikomi3, OpomiHHs. [TOHATTS NMpO KIITHHHE JAMXaHHS.
MiTtoxoHpis SIK eHepreTu4Ha cTaHiisg KiiTuHu. @oTocunTes. OCHOBHI MPOIECH, IO BiIOYBAIOTHCS
y CBITJIO3QJIC)KHHUX 1 CBITIOHE3AJIC)KHUX PEAKINisX /CBITIIOBI Ta TEMHOBIH (a3zax/ (HoToCHHTE3Y.
Ponp xjopodiny y cBITIO3aNeKHUX peakiisix /cBiTioBa aza/ (POTOCHMHTE3y. 3HAUYECHHS
¢dbotocunTe3y 1 icHyBaHHA Oiocepu. [IOHATTS Mpo XeMOCHHTE3.

30epe:kenHsi Ta peasnizaunisi cmaakoBoi iHgopmamii ['enu, ix OynoBa 1 QyHKIIOHATBHA
poib. Mo3aiuna OynoBa rera eykapiotiB (ek30HH Ta iHTpOHH). [ToHATTS mpo reHom. TpaHCKpHIis:
matpuuHuii cunte3 monekyn PHK. Ilonsrra mpo perynsuito Ttpanckpuniii. biocuHTe3 OinkiB
(tpancismist). ['enermunuit ko 1 woro ocHoBHi BiactuBocti. Poime MPHK, TPHK i pubocom y
OiocuHTe31 Oinka. Permmikaris JIHK: namiBkoHcepBatuBHUE npuHImI. [IoHATTS mpo penapariiro
JHK. Peruikanis JAHK 1 xinitunaui nuki. Iatepdasa 1 knituaauil noaut. Kinekicts monexyn JITHK
1 XpOMOCOM Ha PI3HUX CTaAisX KIITUHHOTO IUKITY. MiTO3, OCHOBHI MPOIIECH, 10 BiAOYBAIOTHCS i
gac MiTo3y. Melo3 1 Horo ocoOIMBOCTI y MOPIBHSAHHI 3 MITO30M. DYHKIIIOHAIbHA POJIb MEH03Y.
ITonarrs mpo pexom6Ginamito JIHK min uwac wmeiiody. Kpocunroep. YTBOpeHHs ramer i ixHe
o0'elHaHHA B 3UTOTY Mij 4yac 3amiiaHeHHsa. CraTteBe po3MHOKEeHHsS. OCHOBHI (POpMU HECTATEBOTO
PO3MHOXKEHHSI OpraHi3MiB (IO IIISIXOM MiTO3y, OpYHbKYBaHHS, PO3MHOXEHHS CIIOpaMH,
BEreTaTUBHE PO3MHOXKEHHS). |HAMBIAYyanbHUI PO3BUTOK opraHizmy (oHToreHe3). EmMOpioHanbHuit
po3BUTOK. OCHOBHI €Tanu eMOpPIOHAJIBHOIO PO3BUTKY Y XOPIOBHX (IPOOJIEHHS 3UTOTH, YTBOPEHHS
Onactynu 1 ractpynu). SBuie emOpioHanbHOI 1HAYKIIT. [TOHATTS mpo AudepeHiianito KITHH Mija
yac eMOpioHaIbHOrO po3BUTKY. CTOBOYpoBi KiiTHHHU. Ilicns3apoaxoBuil po3BUTOK y TBapUH Ta
HOro OCHOBHI TUIH (HEPSAMUHN Ta MPSAMUI).

3aKOHOMIpPHOCTI CIAAKOBOCTI i MiHJIMBOCTI

I'eneTnka - HayKka Mpo 3aKOHOMIPHOCTI cagAKOBOCTi i MiHJMBOCTI opranizmiB Kiacuuni
METOJIM TEHEeTUYHUX JOoCHiKeHb. OCHOBHI TMOHATTS TeHeTHKH. OCHOBHI 3aKOHOMIPHOCTI
(GyHKII1I0HYBaHHS I'€HIB Y POKapiOTiB Ta €yKapioTiB.

3aKOHOMIpPHOCTI CHajgKOBOCTi OpPraHi3MiB 3aKOHOMIpPHOCTI CIIaJKOBOCTi, BCTaHOBIEHI [
Menzaenem. MeTton mnepeBIpKM TEHOTHUILYy TiOpUIHMX OCOOMH (aHaJi3yloue CXpellyBaHHS).
MmuoxuHHa Ais reHiB. O3Haka K pe3yabTaT MposiBy Oarathbox reHiB. B3aemonis reHiB. 3ueruieHe
yCnaJKyBaHHs. XpOMOCOMHA TEOPisl CaAKOBOCTI. [ €HETHYHI OCHOBHM BU3HAUEHHSI CTATl y PI3HUX
Ipyn Opra”i3MiB. XpOMOCOMHE BH3HAUEHHS CTaTi. YCHNaJIKyBaHHS, 34YelJIeHEe 31 CTaTTIo.
XpOMOCOMHHUI aHaNl3 SK METOJ BHUSBICHHsS TIOPYIICHb Yy CTPYKTypi Kapiotumy. Craakosi
3aXBOPIOBAHHS 1 BaJH JIIOJIUHH, 3aXBOPIOBAHHS JIFOJWHU 31 CIIAJIKOBOIO CXHMJIBHICTIO, IXHI IPUYUHH.
Cy4acHi MOJIEKYISIPHO-TEHETHYHI METOIU AOCIIKEHb CITaIKOBOCTI JIFOIUHU



3akonomipHocTi MiHIUBOCTI opraHizmiB Moaudikamiitna (HecraakoBa) MIHIUBICTB, il
npuunHU. HopMma peakiii. Bapiamiitauii psix Ta BapiamiiiHa kpuBa. CriaikoBa MiHJIMBICTB Ta 1i BUJIU:
KoMOiHaTHBHA 1 MyTauiiiHa. JIxepena KoMOiHATHBHOI MiHIMBOCTI. MyTarii Ta iXHI BIaCTHBOCTI.
Tunu myrariii (reHOMHI, XpOMOCOMHI, TOYKOB1; COMAaTH4YHI Ta reHepaTuBH1). MyTtareHHi (akropu
(¢b13muHi, XiMiuHI Ta 610JI0T1YH1).

Ceunexuis opranizmiB. biotexnomoris IIoHATTS mpo copT poCiIvH, MOPOAY TBapUH, IITaM
MikpoopranizMmib. Itydnuit 1o6ip (iHmuBigyanpbHUN Ta MacoBuii). CropilHEHE 1 HeCIopigHEHE
CXpellyBaHHs, MDKBHIOBA (BigmajeHa) riOpuauzamisi, iX TeHETHYHI Ta OlOJOTiYHI HACHIJIKH.
I'ereposuc ta iioro reneTuyHi ocHOBU. [IOHATTS PO OCHOBHI METOAM 1 3aBJaHHS cenekiii. Meroau
MOJICKYJISIPHOT T€HETHKHU SIK OCHOBA CYYacHHMX O10TEXHOJIOTIH: MmoiiMepasHa JIAHIIOTOBA PEaKIlis,
reHHa imkeHepis, kinonyBanHsa J[HK, xmitunna imkenepis. KinonyBanHs oprani3miB. ['eHeTHYHO
MoaudikoBani opradizMu (I'MO): TpUHIMIIN CTBOPEHHS 1 HAPSIMKH BUKOPHUCTAHHS

BiopizHomanirTs

CucremaTtuka - Hayka npo Ppi3HOMaHiTHiCTH opra”i3miB biopi3HOMaHITTS HamIOl
TUTAHETH SIK HacHifoK eBouomii. CydacHa cucTtemMa opraHigHoro cBity (momenu: Apxei, bakrepii,
Eykapiotu). OCHOBHI TaAKCOHOMIYHI OJIMHUIII, SIK1 3aCTOCOBYIOTh Y CUCTEMATHIIl OpraHi3miB. Buj six
OCHOBHA CHMCTeMaTH4Ha oguHHIA. biomoriyna xonnenuis Bumy. CydacHi kpurepii Buny. [loHaTTs
nmpo ¢Qimorenetuuny cucrematuky. CnocoOu rpadiyHOro BiJOOpa)KEHHS  CHOPITHEHOCTI
CUCTEeMAaTUYHUX IPYN OpPraHi3MiB.

Bipycu. Bipoigu. IIpionn OcobnuBocTi opranizaiii Ta ¢yHKIIiOHYBaHHS BipyciB. ['imoTe3u
MOXO/KEHHS BipyciB. Posib BipyCiB y €BOJIOIIT, IOHATTS PO TOPU3OHTAIBHE MIEPEHECCHHS TeHIB.
IInsxu TpOHUKHEHHS BIPYCIB B OpPraHi3MU pOCIWH, TBApUH Ta JIOAMHU. B3aemomis BipyciB 3
KJIITUHOIO-Xa3s[iHOM. BUKOpHCTaHHS BipyciB y I'€HETHYHIN 1HXeHepii Ta OlONOriYHHX MeToAax
60poThON 31 WKIUIMBUMHU BUAaMHU. [IpodinakTuka BipyCHUX 3aXBOPIOBaHb JIOJUHU. [IOHATTS mpo
BakiuHalio0. [IoHATTS npo Bipoiau, MpioHU.

IIpoxkapiornuni opraniamm bynoBa kimiTuHM npokapioriB. IIpokapioTuyHi oOpraHizmu
(apxei, 6akrepii), 0cOOIMBOCTI IXHBOI OpraHizauii Ta QpyHKIioHyBaHHA. Tunu xuBieHHs (PoTo- 1
XEMOCUHTE3, TrerepoTrpodHe) 1 auxaHHs (aHaepoOHe 1 aepoOHE) MPOKAPIOTUYHUX OPraHi3MiB.
Po3mHOXeHHs (1moaia Ta OpyHbKYBaHHS KJIITHH) 1 0OOMiH CIIaJIKOBOO iH(popMaliero (KOH'toraiisi) y
MIPOKAapIOTUYHUX OpraHizMiB. B3aeMo3B'3ku MpOKapiOTUYHUX OpPraHi3MIB 3 IHIIMMHU OpraHizMaMu
(MyTyani3Mm, KOMEHcai3M, Napa3uTusM). Poiib MpoKapioTiB y MNpHPOJI Ta >KUTTI JIOJUHH.
XBOpoOOTBOPHI OakTepii Ta 3aXBOPIOBAHHS JIIOJIMHU, 110 HUMHU BUKJIHKalOThCA. [IpodinakTuka Ta
JIKyBaHHS OaKTepiaJbHUX 3aXBOPIOBaHb.

Bopopocti OcobmuBocTi OymoBH Ta TPOIECIB IKUTTEISUIBHOCTI OJHOKIITUHHUX Ta
0araToxJIITUHHUX BojaopocTei. IIpencraBHUKM BOAOpOCTEi: 3eieHl BOAOPOCTI (XJIaMiIOMOHAa,
XJiopena, YIOTPHKC, cmiporipa, ynbBa), JliaTomoBi BojopocTi (miHymspis, HaBikyna), bypi
BOJIopocTi (lamiHapis, pykyc, capracym), UepBoHi BogopocTi (opdipa, pinodopa, kopaiHa).

Pocannu. BereratuBni opranu Ta kuTTeBl QyHkuii pociun Kmituau pocnuH. OCHOBHI
IpyNU TKaHUH POCIHMH: MOCTiMHI -MOKPUBHI (LIKipOYKa, KOPOK), MPOBiIHI (CyIUHH, CHUTOBHUHI
TpyOKH), OCHOBHI ((OTOCHMHTE3yI0Ua, 3amacaroya, B TOMY YUCIbi €HIO0CIIEPM, MEXaHIYHa); TBIPHI -
BEpXiBKOBa 1 O14Ha. 3arajibHa XapakTepPUCTHKA POCIMH. 3HaueHHs pociauH. Kopinb. Buan xopeHiB
(ronoBHUM, poxatkosi, OiyHi). KopeneBa cuctema Ta ii THUNM (CTpH)KHEBA, MUYKyBaTa). 30HU
KopeHs Ta iX ¢pyHKuUii. BHyTpimHs 6y/10Ba KOpeHs B 30HI KOPEHEBUX BOJIOCKIB. BH103MiHN KOpeHs
(xopeHeruioau, Oynb00OKOpEHi, AMXalbHI, OMOPHI, YiNKi, MOBITPSAHI, KOpeHi - mpucocku). Ilariu,
HOro OCHOBHI YacTWHHU (BYy30J, MDKBY3Ji, JUCTKOBAa Iaszyxa). TWIM MaroHiB: MpsSMOCTOSYI,
BHCXIJIHI, BUTKI, YiIKi, TOB3y4i, cilaHki. bpyHbka - 3adarkoBuii marid. bynoa OpyHbkH (TycKw,
KOHYC HapOCTaHHS, 3a4aTKOBI JMCTKH). Pi3HOBMIM OpyHBOK 3a pO3TallyBaHHSM Ha IaroHi
(BepxiBkOBa Ta OluHa/ma3ymiHa/), 3a OymOBOIO (BEreTaTWBHI Ta TeHEpaTHBHI/KBITKOBi/). BymoBa



narosa: cre6so Ta TucTku. ['amyxeHHs marona, ¢opMyBaHHS KpOHU. BHI03MiHM MaroHa: mija3eMHi
(kopeneBuIle, mig3eMHa crebnoBa Oympba, nmuOynmuHa, OynpOOIMOynWHA) Ta HaAA3eMHI (Byca,
BYCHKH, HaJ3eMHa cTebmoBa Oymnbba, komrouku). Ctebmo. BHyTpimHs OymoBa aepeB'sHHCTOTO
cTebia (ceprieBMHa, JepeBrUHA, KamMOii, JIyO, KOPOK, CEpIIeBHHHI TPOMEHI, piuHi KiibIl). JIMCTOK:
30BHIIIHA OynoBa (OCHOBa JIMCTKA, YEPEUIOK, JIMCTKOBA IUIACTUHKA, MPWJIMCTKH), BHYTPIIIHS
OynoBa (OCHOBHA TKaHWHA- CTOBITYACTa 1 Ty0YacTa, MPOAUXH, KUJIKU (IEepeBUHA, JIy0), KyTHKYJIA,
mKipouka), ¢pyHkuii. JKuinKyBaHHS JHCTKIB: mapaieibHe, JyroBe, najip4yacrte, mipyacte, BUIbYacTe.
JIucTKOpO3MIIIEHHS: MTOYEProBe, CYNpOTUBHE, Kib4yacTe. Bumo3Minu nucTka (ByCHKH, KOJIOYKH,
JYCOYKH, JTUCTKU-TIACTKH KOMaxoigHuX pociun). Jlucronazn. XKurresi ¢yHKUii poCiuH: KUBICHHS
(minepasibHe, (OTOCHHTE3), NMXaHHS, TpaHcipaiis. [lepeMimenHns pedoBuH mo pociuHi. Pict i
PO3BHUTOK pociuH. Pyxu pociuH (pocToBi, rirpockorriysi). Peryssiist >kutteBux yHKIIN y POCIIHH.

l'eHepaTuBHI OpraHM MNOKPUTOHACIHHUX PpocauH bynoBa KBITKM: KBITKOHIXKKA,
KBITKOJIO)KE;, TUYMHKA (MWISK, THI3JA 3 NMUIKOM, OyJqoBa MUJIKOBUX 3€pEH, TUYMHKOBA HUTKA);
YAIIOJIMCTKH (YaIleyka); MeOCTKH (BIHOYOK); OIBITHHA; MAaTOUYKa (MPUHMOYKA, CTOBITYHK, 3aB'3b
(BepxHS 1 HWXKHS) 3 3apOJKOBUMHU MINIKAMH B HACiHHUX 3audaTkax). DyHKIIT KBITKH.
Pi3HOMaHITHICTH KBITOK (OJHOCTATEBI Ta JBOCTATEBI, TOJI, 3 IPOCTOI Ta MOJBIHHOIO OIBITHHOIO).
®opmyna kBiTKU. CynBiTTs. Tunu cyusith (IPOCTi - KUTHI, OYATOK, TOJIOBKA, KOUIUK, HIIUTOK,
30HTHK, ITPOCTUH KOJIOC; CKIIQ/IHI - CKJIaIHUN KOJIOC, BOJIOTh, CKJIATHUN IIUTOK, CKJIATHUH 30HTHK).
3anuneHHs Ta HOro pi3HOBUAM (CaMO3amWJICHHS Ta mepexpecHe 3amuieHHs). OCHOBHI crocoOu
MEPEXPECHOTO 3alICHHS (32 JOMOMOIOI BIiTPY, KOMax). Ajamnrainii pOCIWH JI0 CIOCO0Y
3anuneHHs. [lonBiiiHe 3arutifHEHHS Y KBITKOBUX POCIUH. Y TBOPEHHS HACIHUHU Ta Mioxy. OyHKIi
HAaCIHMHU Ta TUIOAY. bymoBa HaciHMHM: IIKipKa 3 OTBOPOM, 3apOJIOK (3apOJKOBHI KOPIHEIIb,
MiACIM'A0NBHE KOJIIHO, ciM'smons, pyOumk). bymoBa miony (TpbOXImapoBa CTiHKa iHACIHUHA).
Tunu tmoxiB: cyxi (ciM'sHKa, 3epHiBKa, ropix, 0i0, KOpPOOOYKa, CTPYUOK, CTPYUEUOK), COKOBHTI
(mpocTi -KicTAHKa, rapOy3uHa, Srofa, MOMepaHelb, s01yko; 30ipHi -30ipHa KICTSHKA, CYHHUYHHA;
cymnians. [lepioa crokoro Ta yMOBH NPOPOCTAHHS HACIHUHHU.

PizHoMaHiTHiCTL pociauH. Po3mHOXkeHHS pociuH [IOHATTA mpo KUTTEBUN LUK POCIVH
(uepryBaHHS HECTATE€BOIO Ta CTAaTEBOrO IIOKOJIHb). 3arajlbHa XapaKTepHCTHKa, OCOOIMBOCTI
MOIIMPEHHSI, 3HAUYEHHS MOXIiB, TUIayHIB, XBOIIIB, MarnopoOTeil, TOJOHACIHHUX, MOKPUTOHACIHHUX.
PiznomaniTHicTh pociud: Moxu (momitpux, Mapiiadiis, charaym); [lnaynu (cenarinena, 6apaHenb
3BUYaiHUH, MIayH OynaBoBUIHUMN); XBOII (XBOI MOJLOBHIA, XBoIL JicoBHii); [TomopoTi (IUTHUK
YOJIOBIYMH, OpJSK, JIMCTOBUK, CTPAYCHHK, CaybBiHIfA); ['omoHaciHHI (TIHKrO JBOJIONATEBE, THC
ATIHUM, Tys, KUAMApHC, COCHA, sUIMHA, MOJAPWHA, SIIOBEIlb, KeJIp, BENbBIUis NUBOBMXKHA, edeapa,
caroBHuK); [lokputonacinui (Kamyctsni/XpecTousiTi/: rpuluKy, peabka JUKa, Kalycra, Fipyuls,
parc; Po3oBi: cyHuls, mumnimHa, ropoduHa, s6myHs, BuiHs; bo6osi: Fopox, KkBacois, KOHIOIINHA,
po0iHis/Oina akarisi/, monepHa; [lacnboHOBI: METyHis, MACHiH, TIOTIOH, KapTOILISA, TOMAT, MEPEIb;
AticTpoBi/CKIIaqHOIBITI/: COHSIIHUK, Kyiab0aba, Oyask, pomarika, Bojomika; [[uOynesi: nulys,
YacHUK, yepeMina; JIUmiifHi: TIoNmbIaH, MPoJicKa, JIiiis; 37aKoBi: KyKypya3a, pUC, MIICHULIS, )KUTO,
oBec, oueper, mupiit). PopmHu i cmocoOu PpO3MHOKEHHS POCIHH.

I'pudn  3aranpHa xapaktepuctuka TpubiB. OcobmauBocti OyaoBM Ta  MPOILECIB
KUTTEIISTILHOCTI HA MPUKJIAAl IIAMMHKOBUX, I[BUIEBUX TpuOIB Ta ApiXIKIB. ['pubu camporpodu,
napasutu, cumo6ioTpodu. 3HaueHHs rpubiB y IPUPOJI Ta KUTTI JIOJUHH. Pi3HOMaHITHICTH TpHOIB:
MIAMUHKOBI TpuOM (Maciiok, Oimuii Tpud, MIJOCHYHUK, OMEHBKH, TEUYEPHIll, MyXomop, Oiiia
roraHka), LBiJeBl TIpuOM (MyKoOp, MEHILWI, aclepri), rpubHu-mapa3suTd pPOCIUH (TPYTOBHKH,
OOPOLIHUCTO-POCSHI, CaXKW, PLKKM). BukopucranHs TpubiB y XapuoBii IPOMHUCIOBOCTI Ta
(dhapmakosorii.

JImmaiinuknJIlumaiHuky - acomiamii  copaBkHIX TpuOiB 3 (HOTOCHHTE3YIOUUMHU
opraizMamMu (BOJOpPOCTSIMH Ta LiaHOOakTepisMu). bynoBa Ta 0coOIMBOCTI KHUTTEIISUIBHOCTI
(>KUBNIEHHS, PO3MHOMKEHHS) NUIIaiHUKIB. HakumHi (JiekaHopa), TUCTyBaTi (mapMmenis), KyIUCTi
(kmamoHis ) TUIIAWHYKA. 3HAYSHHS JIMIIAWHAUKIB y IPUPOL Ta KHUTTI JIFOIMHH.



OaHoOKJIITHHHI reTepoTpodHi eykapioTmuyHi oprani3Mu BinbHOXHBYYI 1 mapasuTH4Hi
BHJIM OJTHOKJIITHHHUX TETEPOTPOPHUX €yKapIOTHUHHUX Opra”izMiB. MeNIKaHIl MPICHUX BOIOWM:
ameba mpotelt, iH(DYy30pig-Tydenbka. OcoOnauBOCcTI OYyAOBH Ta TMPOLECIB KHUTTETISITBHOCTI
(KUBJICHHS, JWXaHHS, BHJUICHHS, OCMOPETYJSIis, pPyX, MOJIPA3IUBICTh, PO3MHOXKCHHS,
iHmcryBanns). [lapasutu monunn (qu3eHTepiina ameba, MalApiiiHui MIa3Mo/Iii) iX 0coOIMBOCTI.
3axBOpIOBaHHS, [0 BHUKIMKAKOTHCS TAPAa3UTHUYHUMH OJHOKIITHHHMMHU (aMeOHa JH3CHTEpis,
MaJjsIpis), Ta ix mpodinakTuka

I'yoxu ['yOku - mepBuHHI 0araTOKJIITHHHI TBapWHH, IO Mepe0yBalOTh HA JOTKAHUHHOMY
piBHI opranizaiii.Oco6auBocTi Oy0BH Ta MPOIECIB KUTTEMISIIBHOCTI Ha TpHUKIaal oomasaru. Poib
ryOOK y MpHUPO/Ii Ta KUTTI JHOIUHHU.

CnpaB:xHi 0araTokJiTHHHI TBapuHH. 3arajgbHi O3HaKM OyJIOBH 1 TIPOLECIB
KUTTEAISTBHOCTI TKanuHu TBapuH. Tunu cumerpii Tina (1BoOiuHa, pagiaabHa). TUIHM TOPOKHUHU
Tia (TIepBUHHA, BTOpWHHA, 3MimiaHa). [lokpuBm Tima. CucreMu OprafiB: OIOPHO-PYXOBa
(30BHIIIHIM Ta BHYTPIMIHIN CKeJeET, TiAPOCKENeT, MyCKyJarypa), TpaBHA CHCTeMa (3aMKHEHUH Ta
HACKpI3HUN KHUIIEYHUK, TPaBHI 3aJI03HM), KPOBOHOCHA CHCTeMa (3aMKHEHa, He3aMKHEHa), HEpBOBa
cucrema (nudy3Ha, TaHTIIIOHApHA, TpyOYacTa), pi3HOMaHITHICTh OpraHiB JAuXaHHs (310pa, Tpaxeli,
JIETeHEeB1 MIIIKH, JIETEH1) 1 BUJIJICHHS (HUPKH, MaJIbIITiEB] CyauHH, MeTaHedpuii, mpoToHeppudii).
Oprann uytrs. [lompasmusicte Ta pyx. Popmum po3MHOXKeHHS TBapuH. (CTaTeBi KIITHHH,
3aruTiiHeHHs. PO3BUTOK TBapuH.

IloBeainka TBapuH Bpomkena 1 HaOyra mnoBeainka. DopMU MOBEIIHKA TBapUH:
JOCIITHUIIbKA, Xap4yoBa, 3aXWCHA, TiTri€HIYHA, PEeNpOAYKTHBHA (NOUIYK MapTHEPiB, OaThKiBChKa
MOBE/iHKa Ta TypOOTa MpPO MOTOMCTBO), TepUTOpianbHa, colianbHa. Crocodu OpieHTYBaHHA
TBapuH. XoMmiHr. Mirpauii TBapus. Komynikanii TBapus. EnementapHa po3ymoBa JisJIbHICTb.

PizHoMaHiTHiCcTB, MOIIMPeHHs, 3HAYeHHs TBapuH JKanki, a0o KuikoBonopoxHUHHI, 1X
PI3HOMAHITHICTB: Meay3a aBpeiis, MeAy3a KOPEHEepOT, Tijlpa, aKTHHIs, MaJpernopoBi KOpasu.
[Tnocki yepBu. Pi3HOMaHITHICTh Mapa3UTUYHUX IIOCKUX 4epBiB: CHCyHM (MEUIHKOBUN Ta KOTSUUN
cucyHt), CTbOXKOBI uepBM (OM4Yauuil Ta CBUHSYMN IUMN'SKH, €XIHOKOK, CThOXKAaK LIMPOKH).
Hematonu, a6o Kpyrmi uepBu. Pi3HOMaHITHICTH NMapasuTUUHUX HeEMaToJ (ackapuja JIIOJChKa,
roCTpuK, Tpuxinena). Kinbuacti yepBu /Kinbuaku/, iX pi3HOMaHITHICTb:: barato meTHHKO B 1 YepBU
(uepeic), ManomeTuHkoBl 4yepBH (JOUIOBUM 4epB'sk, TpyOouHuk), II'iBku (MeauuHa m'sBKa).
Unenucronori. PakonoaiOHi. Pi3HOMaHITHICTE pakomodiOHMX (PIUKOBI pakH, KpaOH, KpEeBETKH,
nagHii, UUKIONM, MOKpHI), poJb Yy TMNpUPOAl Ta KUTTI moauHu. IlaBykomoaiOHi, ix
PI3HOMaHITHICTh (IAaBYKM: MaBYK-XPECTOBHK, KapaKypT, TApaHTYJ; KIIIIi: KOPOCTSHUH CBEpOyH,
cobaumii kmim). Komaxu, iX pizHOMaHiTHICTH: Tapranu (tapran pyauii), IIpsimoxpuini (KOHUK
3eJeHUd, capaHa MaHJpiBHA), TBepaokpmii/XKyku/ (TpaBHEBUIl Xpylll, COHEYKO, KYK-OJICHb,
KOJIOPAJChKHI KYK), [lepeTnHuacTokpui (6mxomna MEJIOHOCHA, MYpaIKH),
Jlyckokpuii/Merenuku/ (6i71aH KanycTSHUH, ITOBKOBUYHUNA MIOBKOMPS, MaXxaoH), J{Bokpuii (Myxa
KIMHaTHa, MangpiiHuil komap). [lapasuTuuHi Ta KpOBOCHCHI KoMmaxu (OJ0XH, BOIIi, MOCTUIbHI
KJIONM, KOMapi, TIea3l, OBOJAM) SAK T[EPEHOCHUKH 30yIHUKIB 3aXBOPIOBAaHb  JIIOJUHH.
Momtockn/M'sskynn/. P13HOMaHITHICT MOJIOCKIB: YepeBOHOIT (BUHOTpaJHUN CIIMMaK, CTaBKOBUK
BENUKUN, chau3yHH), JIBocTynkoBi (0e33yOku, mepmiBHHIN, Mifdii), [‘omoBoHOri (kKambmapu,
KapakaTHIll, BOCbMUHOTH). XOPJIOB1, 3araJibHI 0COOJMBOCTI Oy/IOBM Ta MPOIECIB KUTTETISITLHOCTI.
PizHOMaHITHICTH XOpJ0BUX. Pubu. PisHOMaHITHICTE pub: XpsimoBi pubu (akynu i ckat), KicTkosi
pubu - OcerpononiOni (ocerep), Ocenemenonioni (ocenenenp), Jlococenomioni (ropOymia),
OxynenonioHi(cynak, okyHb), Kopomomomibni (TutiTka, s, Kapach, kopom). Am@ibii, abo
3emHOBO/HI. Pi3HOMaHITHICTE 3eMHOBOAHUX: be3xBocTi (kaba cTaBKOBa, pomyxa 3BHUYAHA),
besnori (kimpuacra yeps'sara), XBocTaTi (caliaMaHIpa IMISMUCTA, TPUTOH 3BUYAMHMIA). PenTumii,
abo Ilnasynu. PizHOMaHiTHICTH mia3zyHiB: Jlyckari (smiipka mpynka, rajaimoka 3BHYaiiHA, BYX
3Buuaituii), Yepermaxu (OosoTsHa ueperaxa, Mopcbka uyepenaxa), Kpokogunu (HUTbCBKHUN
kpokoawui, amiratop). [ltaxu. PisnHomaniTHicTh mraxiB: beskineBi (ctpaycu, kiBi), Kimerpymi -
[TinrBinomoaiOHiI  (iMmepaTOpChbKUM MIHTBiH), JSTIOMOniOHI, (BEMTUKHUN CTPOKATHHA JASTEN),



KypononiOHi (mepenen, psouuk, ¢aszan, 6aHKiBCbKI KypH), ['ycemomiOHi (J1€0iap-mInmyH, Kadka-
KpWXEeHb, Tycka cipa), CoxononomiOHi (scTpyd Benmukwmii, 6epkyt), CoBomozaiOHi (coBa ByxaTta),
JlenexomnoniOHi (enexa Oinmid, yaruis cipa), XKypasnenonioni (;kypasens cipuit), ['opoduenoaioHi
(rpak, BopoHa cipa, COpPOKa, JIacTiBKa MiChbKa, CHHHIIS Beiauka). CcaBili. Pi3HOMaHITHICTh CCaBIIiB:
[lepmio3Bipi -sifnexnagHi ccabi (Kaukoa3p00, exuana); CymuacTti (keHrypy, koana); [lnanenrapHi
ccaBui: Komaxoinni (3BuyaitHuii Dkak, KpitT), Pykokpwmi (BeuipHulla pyaa, Heromup), I'pusyHu
(6abax, Oinka, 600ep, MUIIIa XaTHS, XOM'SK, MAIOK, HYTpis), XwwkKi (BOBK, co0aKka, JIHCHIIS, TUTD,
JIeB, PUCh, KIT CBIMCHKUH, OUIMIA BeAMiah, Oypuil BeaMiab, KYHHUIIS JIicoBa, co00ib), Kuromoaioni
(cuHIi KWUT, KaaIoOT, KocaTka, Aenb(]in-0inodouka), [lapHokonuTHi (HeXyiHI: KabaH, OEreMor;
XKYyHWHI: 3yOp, KO3yJIs, JJ0Ch, KO3H, BiBIll), HemapHokonuTHI (CBIHCHKUH KiHb, KiHb [IpyKeBalIbChKOTO,
3e0pa, KynaH, Hocopir), [Ipumaru (memypu, MapTHILIKH, MaKaKy, MaBlaHW, OPAHTyTaH, IIUMIIAH3E,
ropuia).

Opranizm J10auHH K 0ioJIOriYHA cucTeMa

Bynosa tina moaunn TkaHuHu opra”izmy JTIOIUHY, iX OynoBa i gynkuii. Opranu, cucremMu
opraHiB. PerynsTopHi cucteMu opratizmy JIIOIUHH.

HepsoBa peryasinisa. HepBoBa cuctema moauau HelpoH - cTpyKTypHO-(QYHKIIIOHaJIbHA
OIMHUIA HEPBOBOI CcHCTeMH. PednekTopHWH TPUHIUI JiSUTBHOCTI HEPBOBOI  CHCTEMHU.
Pednexropna nayra, ii ckmagoBi Ta ¢yHKUioOHyBaHHsA. lleHTpanpHa Ta mnepudepuyHa HEPBOBI
cuctemu. bymoBa Ta (yHKIII CIMHHOTO 1 TOJIOBHOrO MO3KY. BereraTMBHa HepBOBa CHCTEMa
(cUMMaTUYHUI Ta MapacUMMATUYHUI BiAainu). BronmuB BereTaTMBHOI HEPBOBOI CHUCTEMHU Ha
JiSUTBHICTD OpraHi3My.

I'ymopanbHa peryasiuisi. Ennokpunna cucrema mroanau. OyHkiil 1 OynoBa eHIOKPUHHOL
cucteMd. EHIOKpHHHI 3amo3u (3aJ103M BHYTPIIIHBOI Ta 3MimaHoi cekpeuii). ['opMoHu Ta
HEHpOropMoHH, X BIJIMB Ha MPOLECH KUTTENIIbHOCTI. DYHKIIIT 327103 BHYTPIMIHBOI Ta 3MilIaHOT
CEeKpellii, HacIiIKK iX MOpyIIeHHsA. BiAMIHHOCTI MIXX HEPBOBOIO 1 T'yMOPAJIbHOIO PETYJISLIE0
¢131070r19YHUX (QYHKIIH OpraHi3My.

BuyTpimHe cepenoBuuie opranizmy joaumHu. Kpos. Jlimpa BryTpimHe cepenoBuie
opratizmy moauHu. PyHkmii kpoBi. Ckinajx KpoBl: mia3Ma, (OpMEHI €JIeMEHTH (EpUTPOLUTH,
neiixouuTH, Tpomoonutn). ['pynu kposi cuctemu ABO. IousaTTs npo pesyc-¢pakrop. IlepenuBanus
KpoBi. 3ciganHs kpoBi. Ckiaz i GyHKUii JiMdHu.

KpoBoHocHa Ta jiMdaTHyHa cucTeMH JIOAMHH bynoBa KpoBOHOCHOI Ta JTiM(aTHIHOT
cucreM. KpoBooOir, #oro perymsuis. bynosa cepus. BractuBocti ceprieBoro m'sza. CepueBuit
UK, oro ¢asu. Pobota cepus, ii perynsuis. KpoBoHocHi cynuHu, ix Oynosa 1 ¢pyHkuii. Bemke
Ta Maje Koyia KpoBooOiry. AprepiaabHuil THck. JliMmparuuna cucrema, ii OynoBa Ta (QyHKIII.
JlimpooOir.

Imynirer. IMynna cucrema moaunu Imynirer, floro Bunu. IMyHHa cucrema, i ckiaa Ta
0coOMMBOCTI (DYHKIIIOHYBaHHA. MexaHi3MH B3a€MOJli CHUCTEeMH AaHTHIE€H-aHTHTLNO. AJepriuHi
peaxuii. [ToHSATTS po iMyHOKOpeKIito i iMyHOTepaito. [IpodinakTika iHpEKIIHHUX 3aXBOPIOBAHb
JIOTUHU

Nuxanus. [[uxanpHa cuctema monuHu bymoBa 1 QyHkIii opra”iB nuxanus. [Iporecu
ra3ooOMiHy y JereHsx Ta TkaHuHax. JluxanpHi pyxu. Ilpomecu BauxXy Ta BHAMXY.
HeiiporymopanbHa perynsmis auxaHHd. [loHATTS npo JKUTTEBY €MHICTh JiereHb. Ckian
BIMXYBAaHOTO, BHJMXYBAHOTO Ta aJbBEOJIIPHOTO TMOBITpA. [omocoBuil amapar Ta #Horo
(byHKIIOHYBaHHS.

TpaBaennsi. TpaBHa cucrema monuau bymoBa Ta ¢yHKII opraHiB TpaBieHHs. TpaBHi
3aj034 (CIMHHI, NMEYiHKa, MigUUTyHKOBa). TpaBHi coku. bymoBa i ¢ynkuii 3y0iB. TpaBnenus y



POTOBIH MOPOXKHUHI, NUTYHKY, KHIIeYHUKY. [IpucrinkoBe TpaBneHHs. BecMokTyBanHs. Perymamis
MIPOIIECIB TPABJICHHS.

OOMin pe4yoBUH i mepeTBOpeHHsI eHeprii B opraHi3mi JwoaumHu XapuyBaHHS 1 OOMiH
peuoBuH. [loHATTss mpo 30amaHcoBaHe/palioHanmbHEe/ XapuyyBaHHS. bBiAKOBWIA,  JiMmiIHUM,
BYIJICBOJIHUM, BOJHO-MiHEepaabHUN 00MiH. [IoHSTTS sikocTi muTHOT Boau. Ponb depmentiB, ATD y
3abe3neueHHi npoueciB MeTabonisMy. Bitaminu, iX posns B 0OMiHi pedoBuH. [lopymenns ooMiny
PCUOBHH, IOB'SI3aHI 3 HECTAYCH0 YW HAUIMIIKOM HAJXOJDKCHHS TEBHUX BiTamiHiB. HeraTmBHMI
BIUIMB Ha MeTaloJli3M TOKCHUYHHMX PEUOBHMH. 3HEIIKO/KEHHS TOKCHUYHHMX CIIOJYK B OpraHizmi
moauHu. HeliporymopanbsHa perysisilist IpoIeciB MeTadoi3my.

Buninennsi. CeuoBuaiibHa cucTeMa JIIOAMHA bymoBa 1 QyHKIIT CEUOBUAUIBHOT CHCTEMHU.
bynosa ta ¢ynkuii Hupok. HedpoHn sk crpykrypHO-(yHKIIOHATIbHA onuHMI HUPOK. [Iporecu
YTBOPEHHSI Ta BUBEACHHS CeYi, X peryssiis. Poias HUPOK y 3/1HCHEHH] BOJIHO-COJIbOBOT'O OOMIHY.

Hlkipa. Tepmoperysmisa. bynosa ta ¢ynknii mxipu. Ponp mkipu y BUAiIEHH] POIYKTIB
MeTabomizMy. TepMoperysiis Ta poJib IIKIpH Y IIbOMY IPOIIECi.

OnopHo-pyxoBa cucTeMa JIOANHU 3HaueHHs, QYHKIII, OyJI0Ba OMMOPHO-PYyXOBOI CHCTEMH.
XimiuyHU# cknaj, OymoBa, pictT Kictok. Twumm 3'eqHanHs KicTok. bymoBa ckenera. OcoOIMBOCTI
CKeJleTa JIIOAMHU, 3yMOBIICHI MPAMOXOAiIHHAM. M's30Bi TkaHuHU. BynoBa Ta (QyHKIIT CKeTeTHHX
M's13iB. OCHOBHI T'pyNH CKeJeTHHX M'si3iB. MexaHi3M ckopodeHHs M'si3iB. Pobota, ToHyc, cuia Ta
BTOMa M'si3iB. Perynsiisi pyxoBOi akTHBHOCTI.

CeHcopHi cucTeMH JIIOAMHM. 3arajbHa XapaKTEepUCTHKA CEHCOPHUX cucTeM. Poib
CEHCOPHHX CHUCTEM Yy 3ale3leueHHi 3B'S3Ky OpraHi3My i3 30BHIIIHIM cepefoBuieM. CeHCOpHi
CHCTEMH 30Dy, CIIyXy, PIBHOBar", HIOXY, CMaKy, JIOTHKY, TeMIlepaTypH, 6oito. Perieniropu, ix Tumu.
Opranu 4ytTs K nepudeprudHi YaCTMHM CEHCOpHUX cucteM. bymoBa Ta (yHKLII opraHiB 30pYy,
CIIyXy Ta PiBHOBAru.

Buia HepBoBa AisiibHiCTH J1oauHu HepBoBi nporiec, ix mokasHUKU. be3yMOBHI 1 yMOBHI
pediekcu, 1HCTUHKTH. YTBOpPEHHS YMOBHMX peduiekciB. POpMyBaHHS THMYAaCOBHX HEPBOBHUX
3B'SI3KIB, iX 3Hau€HHs I (opMyBaHHS YMOBHUX pediiekciB. ['ambMyBaHHS YMOBHHX pe(IeKcCiB.
di3ionoriuHi ocHOBU MoBieHHs. [lepma i npyra curHanbHi cucremu. HaBuanns. [lam'sts. Buma
HEpBOBA JIIAJIBHICTh JIFOJAWHU Ta ii OCHOBHI TUNU. Tunu temnepamenTty. CoH sIK (QyHKIIOHAJTbHUN
CTaH OpraHi3My, HOro 3Ha4EeHHs.

Penponykuis Ta po3BUTOK JroaumHH. bynoBa crateBoi cucremu noauHd. DyHKIIT
CTaTEeBMX 3aJ103 JIOAUMHU. Bys0Ba cTaTeBUX KIITHUHM JtoAWHU. ["ameTorenes. [lepBuHHI Ta BTOpUHHI
crareBi o3Haku. Ilepiogu oHTOreHesy soauHH. PO3BUTOK 3apoxaka 1 mioja, QyHKIIT IUIALEHTH.
P03BUTOK TUTHHU MicIsl HAPOIKEHHS.

OCHOBH €K0JIO0TiI i eBOJTIOLIITHOI0 BUCHHSA

Exounoriuni ynnanku. Honyasuis Exonoriuyni uynHHUKM Ta ixHS Kiacudikaiis. [ToHsaTTs
PO ONTHUMAJBHUM Jiama3oH [1i €KOJIOTiYHOTO YMHHUKA. 3aKOHOMIPHOCTI BIUIUBY €KOJOTTYHHUX
YMHHUKIB Ha XUB1 opranizmMu. IIpuctocyBanHs *KMBHX OpraHi3MiB JI0 Jii €KOJIOTIYHUX YHHHUKIB.
Exonoriuna BaneHTHicTh. ExonioriuHa Hilla ik pe3yJibTaT IpUCTOCYBAaHHS OPraHi3MiB /10 ICHYBaHHS
B ekocucreMi. [TonarTs mpo nmomymsunito. CTpykTypa Ta XapakTepucTuku nomynsauiid. [Tapamerpu
nonyssiuii. [omymsiitai xBuii. [ToHSATTS npo MiHIMaNbHY JKUTTE3NATHY momyssinito. Exonmoriuni
CTpaTerii momyJsiii.

Exocucremn CkIafioBi, BIACTUBOCTI Ta XapaKTEPUCTUKH €KOCUCTeMH. bioneno3 ta 6ioTom.
Tunu 3B'A3KIB MDK MONMYJAMISIMHA  PI3HUX BHIIB B eKocucTemax. lleperBopeHHs eHeprii B
exocuctemax. IIOHATTS TpO MPOIYIEHTIB, KOHCYMEHTIB Ta penyueHTiB. TpodiuHa cTpyKTypa



6ionieno3y. Ekomoriuni mipamigu. IlpocropoBa HeomHopifHicTe OioneHo3y. CTpyKTypHe
pizHOMaHITTs 6iorieHo3y. YacoBa HEOTHOPITHICTE eKocucTeM ((PEHOTOTIUHI 3MIHH, CYKIIECis).

Biocdepa sik riodanbHa ekocucrema Ctpykrypa Ta Mexi 6iocdepu. bioreoximiuHi ukiIn
/k071000Ir pedoBUH/ K HeoOXiaHa ymoBa icHyBaHHA Oiocdepu. Buenns B. 1. Bepnaacekoro mpo
Oiocdepy Ta Hoochepy Ta HOro 3HAYCHHS JJISI YHUKHEHHS TJI00aIbHOT €KOJIOT19HOI Kpu3u. OCHOBHI
ySBIICHHS PO aHTPONOT€HHUI/aHTPONIIYHMI/ BIUIMB Ha 6iocdepy. Buau 3a0pyaHeHHs, 1X HACTiIKH
Uil eKkocucTteM Ta JoauHH. [loHATTS Tpo skicTh moBKULIA. CydacHi rio0ajbHI €KOJIOT1YHI
npoOJeMH CBITYy, €KOJIOTiuHI mpobiemu B YKpaiHi. AHTPONOTreHHUN/aHTPOMIYHMI/ BIUIMB Ha
OloJIOTIYHE PI3HOMAHITTA (BUMHUpAHHS BHUIIB, BUIW-BCEIEHIN). 30epeKeHHS O10pPI3HOMAHITTS 5K
HeoOximHa yMoBa craOutbHOCTI Oiocdepu. CydacHi HANPSIMKH OXOPOHU MPHUPOAH Ta 3aXUCTY
HABKOJIMIIIHBOTO CEpe/IoBUINa B YKpaiHi Ta cBiTi. ba3oBi MONO0XKEHHS NPHPOIOKOPHCTYBAHHSI.
Konremnist cTamoro po3BUTKy.

Ajanrainisi ik 3arajibHa BJIACTHUBICTH 0ioJOriYHMX cucTeM 3arajibHi 3aKOHOMIPHOCTI
dbopmyBanHs amanTariii. [IoHSITTS po MpeaganTaiio Ta MoCTaanTamil. BiactuBocTi ajanrarrii.
@dopmyBaHHS aanTalliii Ha MOJIEKYJIIPHOMY Ta KJIITUHHOMY PiBHSAX opranizamii. [Ipunuun eaHocTti
OpraHi3MiB Ta cepefoBulIa iXHboro MemkanHsa. Crtparerii amantaniii oprani3miB. IIoHSATTS mpo
€KOJIOT1YHO TUIACTHYHI Ta €KOJIOTIYHO HerjaacTuyHi BUIU. [IOHATTS mpo ajanTUBHY pafialliio.
XKurreBi dopmMu TBapuH Ta POCIUH SIK aJaNTaliino cepenoBHIIa MemKkaHHS. [IOHATTS mpo
CHpsDKEHY €BOJIOLII0 /KOEBONIIOIID/ Ta KkoamanTamiro. OCHOBHI CepeloBHINA ICHYBaHHS Ta
amanTamii 10 HEUX oprani3miB. CnocoOu Tepmoperymsmii opranizmiB. Cum6io3 Ta ioro ¢opmmu.
Oprani3m sik cepefoBuile MeuikanHs. [lommpeHHs: mapa3uTu3My cepell pi3HUX TPy OpPraHi3MiB.
Ananramii mapasWTiB JI0 MEIIKaHHS B OpraHi3mi XxassiHa. BiamoBine opraHizMy XassiHa Ha
OCEJICHHS TMapa3uTiB. AJaNTHBHI 010JI0T1YHI pUTMHU O10JIOTIYHUX CHCTEM Pi3HOTO PiBHS OpraHi3arliii.
Tunu aganTUBHUX 010J0TTYHUX PUTMIB opraizmiB. @oTonepioM3M Ta HOro aJanTUBHE 3HAYCHHS.

OcHoBu eBosoniiiHoro BueHHsi Ilonarrs npo esomouito. Epomtoniiina rinmoreza XK.-b.
Jlamapka. OcHOBHI nosoxkeHHs eBoutoniiHoi Teopii Y. [lapsina. Iloennanus teopii lapsiHa Ta
TeHETUKHU: CUHTETHYHa Teopid eBosouii. [lomynsiis opranismiB sk oguHuLs eBostouii. IloHarTs
npo MikpoeBooLito. PakTOpy 3MiHM TE€HETHMYHOI CTPYKTYpH MOMYJALIi: MyTarii, 13071,
Mirpauii, Apei¢ TeHiB, NpUpPOIHUN 1001p. 3aKOHOMIPHOCTI PO3MOAULY ajelliB B MOMYJISIISAX.
Crniocobu BuOyTBOpeHHS. [IOHATTS Mpo JUBEpreHIio, KOHBEPIeHIII0 Ta Mapaseli3M, aHaJIoOT14Hi
Ta TOMOJIOTIYHI OpraHd, pyAMMEHTH Ta aTaBi3Mu, OlonoriuHuil mporpec ta perpec. Ilornsau Ha
BUHUKHEHHS KMTTS Ha 3emii (KpealioHi3M, naHcrmepwmis, abioreHe3). CydacHi MOIJsiiM Ha
nepBuHHI etanu eBotomii )kutTs: PHK-cBit. KimtouoBi etanu eBomolii )KUTTs Ha 3eMITi.
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