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INOACHIOBAJIBHA 3AITMCKA

[Tporpamy po3pobieHO 3 ypaxyBaHHSAM BUMOT JlepskaBHOro craHnapTy 0a3oBoi i MOBHOI
3aranpHO1 cepeaHboi ocBiTH ([ToctanoBa Kabinety MinicTpiB Ykpainu Bix 23.11.2011 p. Ne 1392),
Konnenii exosoriunoi ocBith Ykpainu (3aTBepmkeHo pimeHHsM kojierii MOH VYkpainu Bin
20.12.2001 Nel3/6-19) Ta BigmoBigHO 10 TOJIOKEHb KoHIemmii HoBoi ykpaiHChKOT IIKOJIH
(posnopsyxenns  KaGinery MinictpiB Ykpainm Bin 14.12.2016 Ne 988-p), Ilporpamm 3
30BHIIIHHOTO HE3aJICXKHOTO OIIHIOBAaHHS PE3yNbTaTIiB HaBUYaHHS 3 010J0Tii, 3700yTHX HA OCHOBI
MOBHOI 3arajibHOi CEpeAHbOI OCBITH, 3aTBEPKEHOI Haka30oM MiHicTepcTBa OCBITH 1 HAyKu YKpaiHu
No 1426 Bin 20.12.2018 poxky. .

Marepian mporpamu 3 0i0JIOoTii PO3MOAUIEHO 3a TaKUMHU posfinamu: «Berym. XimigHuit
CKJIaJl, CTPYKTYpa 1 GyHKIIOHYBaHHS KIITHH. Peamizalis cmaakoBoi iHGopmarii», «3aKoHOMIPHOCTI
CHAJKOBOCTI 1 MIHIMBOCTI», «biopisHOMaHITTS», «Opraizm JIOJAUHU SK O10JIOTIYHA CHUCTEMay,
«OCHOBH €KOJIOT1I 1 €EBOIIOLIIHOIO BUCHHS.

BCTYHHI/IK l'[iI[ qacC BCTYIIHOI'O iCHI/ITy IIOBUHCH IIOKa3aTH:

3HAHHA:

. 0COOJIMBOCTEH XIMIUHOTO CKJIaay *KUBUX OPraHi3MiB, pOJb HEOPTaHIUHUX 1 OpraHIYHHUX
pedoBUH y mpoueci GyHKI[IOHYBAaHHS )KHBOTO;

J CTPYKTYpH KJIITHH IPO- Ta €yKapioTiB, 0COOIMBOCTI (PyHKI[IOHYBaHHS;

J OCHOBHHX TIPOILIECIB METAa0O0Ii3MYy 1X CYTHICTb;

J Oy/ZIOBH pPOCIMHHOTO OpraHi3My, 3B'SI30K MDK OpraHaMH pOCIHMHH Ta TPOLECaMH
JKUTTEMISIBHOCTI,;

J Oy/ZI0BH TBapHMHHOTO OPraHi3My, 3B'SI30K MiX (Pi310JIOTIYHUMH CUCTEMaMH Ta MPOLECAMH
KHUTTEMISITBHOCTI,

. PI3HOMAaHITHOCTI KUBOI IPUPOJIH;

o 0c00IMBOCTEH OYZOBHU Ta KUTTEAISIIBHOCTI JIFOACHKOTO OpraHizmy;

o MeXaH13MiB 30epexeHHs Ta peaji3allii craaKoBoi iHpopmarii;

o 3aKOHOMIPHOCTEH CIa/JIKOBOCTI Ta MiHJIMBOCTI XHBHX OPTraHi3MiB;

J 3aKOHOMIPHOCTEH afanTalii >KUBUX CHCTEM;

. 3aKOHOMIPHOCTEH €BOJIIOLIT OPraHiuHOTO CBITY;

J 0COOJIMBOCTEN opraHizallii HaJOPraHi3MOBOIO PIBHS JKUTTS;

. (hakTOpiB, IO BILUTUBAIOTH HA 3JI0POB’S JIFOJIUHU, 3aCTOCYBAHHS 3HaHb 3 010JI0Tii B KUTTI
JIFO/IMHU;

YMIHHA:

J MOSICHIOBATH SIBUINA B JKUBiH MPHUPOJIi, BAKOPHUCTOBYIOUN HAyKOBE MHUCIICHHS,

J 3aCTOCOBYBAaTH 3HaHHs 3 0O1loJiorii Jyisi 30epe’keHHs BIACHOTO 370pOB’S Ta 370pOB’s
OTOUYIOUHX;

. orepyBaTH 010JIOTTYHUMH MOHATTAMHU;

. MPOrHO3yBaTH BIUIMB  Oiojiorii Ha pO3BUTOK TEXHOJOTIH, HOBHX HaIpsMiB

i ITPUEMHUIITBA.



KPUTEPII OLIHIOBAHHS 3HAHb BTYITHUKIB

Pisenw

Xapaxmepucmuxa ycuux gionogioei

He ckinaB

BerynmHuk Ha3zuBae okpemi 010J10Ti4YHI SBUIIA Ta 00’ €KTH
i 3a JOMTOMOT00 eK3aMeHaTOpa 3HAXOAUTh

BIIMIHHOCTI MDK HUMH. He ycBimomuroe CyTHOCTI
010I0T1YHNX IIOHATH.

CkJ1aB

TToyaTrkoBuit

BerynHuk Ha3zuBae okpemi 010J10TiYHI SBUIIA Ta 00’ €KTH
il 32 JONOMOTOI0 €K3aMeHATOpa 3HaXOAUTh BiIMIHHOCTI
MK HUMH.

BerynmHEK BIATBOpIOE HE3HAYHY YACTUHY HABUYAIBHOTO
Marepialy, Ma€ HEYITKI YsABJICHHS TMpo Oi10JIOTIUHI
00’eKTH Ta SBMINA; 3 JONOMOIOI €K3amMeHaTopa
3HAXOJMTH IX Ha TAOIUIIX.

BerynmHEK BIATBOPIOE YaCTHHY HABYAILHOTO Marepiany,
BUKOHYE eJIeMEHTapHI 010JI0T14HI 3aBIaHHSA
BUKOPHCTOBYIOUM TaOJHUIlI, CAMOCTIHHO HAa3MBAa€ OKpEMi
01070T1YHI MOHATTS.

Cepenniii

BerymHEK 32 IOMIOMOTOIO  €K3aMEHATOpa  BiITBOPIOE
OCHOBHHI HaBYaJIbHUN MaTepiaj. Ha3uBae KOMIIOHEHTH
KUBHUX CHCTEM Ta OKpeMi 0COOJIIMBOCTI (h)YHKIIIOHYBaHHS
JKUBOTO; MiJ 4Yac BIANOBiNI KOPHUCTYETbCA TaOIUYHUM
MaTepiaioM.

Cepenniii

BerynHuK BiATBOpPIOE OCHOBHUN HaBYAlbHUN Matepiad,
3IaTHUHM OMHCYBaTH O10JOTIYHI OO’€KTH UM SIBHINA 3a
TUIIOBUM ILJIAHOM, JIOMYCKAIOYH MMOMUJIKH; 3HAXOJIUTh Ha
KapTi oOKpemi OlosoriyHi 00 ’€KTH Ta SBHILA, LIO
nependaveHi HaBYAIbHOK POrPaMoro.

BerynHuk  BusIBNISiE 3HaHHA 1 PO3YMIHHS OCHOBHHX
O10JIOTIYHUX  TOJIOKEHb,  BIATBOPIOE  HABYAJIbHUMN
Mmarepiajl 3 HE3HaAUHUMH IMOPYLIEHHSIMHU MOCIIIOBHOCTI
XapaKTepUCTUK OloJoriyHUX 00’eKkTiB Ta saBunl. Ha
CEpEeIHbOMY piBHI BOJIOJIIE 610JI0T1YHOIO
HOMEHKJIaTyporo. Pasom 3 TuMm, BeTynHuk BusABISIE B
npoleci BHMKJIAQAY HEIOCTaTHE OBOJIOJIHHS METOJIOM
MOPIBHSIILHO-0107I0TIYHOTO aHamizy (MiHyc 2 Oanu); HE
BCTaHOBIJIIOE B3a€MO3BSI3KM MK OyJOBOIO CHCTEM Ta iX
¢byHKLIOHYBaHHAM  (MiHyc 2 0Oanum); He  Jae
XapaKTEPUCTHKN OCOOJIMBOCTEH Ta O3HAK JKUBUX CHCTEM
(minyc 2 ©Oanm); He BHCBITIIOE BJIACHHUN MiAXiJ, HE
pPO3KpUBAE aBTOPChbKE OaueHHsS OI10JIOTIYHHX TPOOIEeM
(minyc 2 6anm).

JlocTaTHii

BerynHEK y 1iTOMY MIPaBUIIBHO BiJITBOPIOE HABUATBHHIMA
Marepial 1 Mae JocTaTHI OI1OJIOTIYHI 3HAHHSA IS
BUPIIICHHS HECKJIAJHUX 3aBAaHb. Mae dYiTKi ysSBIIEHHS
mpo O10JIOTIYHI 3B’A3KH 1 3AJIEKHOCTI MIX SBUIIIAMH, IO
Bi/IOYBalOTbCS B CHCTEMax pI3HUX pIBHIB; JOCTaTHbO
BOJIOJII€ MaTEPiaJioM KypCy.

Banu
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110 - 119
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150 — 159
160 — 169

BerynmHHK  BIATBOpPIOE OCHOBHI  O1OJIOTIYHI  MOHSTTS,
BCTAHOBJIIOE ~ HAWCyTTEBIlI  O10JOTIYHI 3B SI3KM 1
3aNIEKHOCTI MDK  SIBUIAMH, IO BigOYBalOThCS B
cHUCTEeMax pi3HUX PiBHIB. JIOTIUHO BIATBOPIOE 3aCBOEHUMA
marepiaj, JOMyCKalo4d TEeBHI HETOYHOCTi. PoOuTh
MPOCTI BHUCHOBKHU. 3aCTOCOBYE 3/100yTi 3HAHHS Ha




npaktuii.  Bomjogie  000B’s3k0BOI0  010JIOT1YHOIO
HOMEHKJIaTYpOIO. Kopucryerscs HayKOBOIO
TEPMIHOJIOTI€I0, apPryMEHTYe CBOI TBEpKEHHS Ta
BHCHOBKHU. BUTbHO BOJIOJTIE€ MaTepiaJioM KypCy.

Berynmauk  1o0pe BoJIofi€ HAaBYAIBHUM  O10JOTIYHHM
MarepiajioM,  BMi€  HOro  aHaji3yBaTH,  MOXE
3aCTOCOBYBAaTH WMOTrO JJii BUKOHAaHHS TPaKTHYHUX
3aBJlaHb;, MA€ YiTKi YSBJICHHS PO KOMITOHEHTH MPUPOIH
1 IPOCTOPOBY OpraHi3amilo >KUBHUX CHUCTEM; HOSCHIOE
MPUYMHHO-HACTIIKOBI 3B’SI3KM B CHCTEMax pI3HHUX
PiBHIB; BMUJIO BUKOPUCTOBYE iH(OPMAIIIEIO PO MPOIIECH
(YHKIIOHYBaHHS )KUBUX CUCTEM.

Bucoxkunii

BerynmHUK  yCBiIOMITIOE CydacHY O10JI0TIYHY KapTHHY
CBITY, 3MIMCHIOE OIIHKY NPUPOAHUX 1 CYCHUIBHHUX
MPOIIECIB Ta SBUII, NepeadauyeHnuX MPOrpaMoro; po3yMie
NPUKIAJIHUN  XapakTep  OIOJOTIYHMX  3HaHb, JIa€
PO3TOPHYTY BiJIMOBib Ta pOOUTH y3arajbHEH1 BUCHOBKH;
BUJIBHO BigOMpae 1 y3arajabHIOE HEOOXinHy Oi0JIOTIYHY
iH(popMariro, onepye OUTBLIICTIO OI1OJIOTIYHUX TOHSTH;
BUKOPUCTOBYE pi3HI Olojoriyni kepena. BinbHO
BOJIOJIi€ O10JIOTIYHUMH 3HAHHSIMHU, KOPUCTYETHCS
KOPUCTYETHCS METOJIaMH HaYKOBOTO aHaNizy
010JIOTIYHHX SIBUIL 1 MPOIECIB, XapaKTEepU3ye iX PUCH Ta
dopmMu BusiBIeHHS. BuHCIOBIIOE Ta aprymeHTye CBO€
CTaBJICHHSI /10 aJIbTEPHATHBHUX TOTJIAIIB Ha OLIBIIICTD
NOCTABJICHUX ITUTaHb.

Berynauk mae riamOoki 3HaHHA NpPO 00’€KT BUBYEHHS,
3aCTOCOBYE HAYKOBY TEPMIHOJIOTIIO, ApTyMEHTY€ CBOi
TBEP/’KEHHSI 1 BUCHOBKHM, BMI€ MpallOBaTH 3 PI3HUMHU
JOJJATKOBUMH JpKeperaaMu OloJjioriyHoi iHdopmalii; Ha
BHCOKOMY PIBHI aHaJI3y€ Ta BUKOPUCTOBYE 1H(HOPMAITIEIO
npo mnpouecH (yHKIIOHYBaHHS JKUBUX cucTeM. llpu
[IbOMY JIOMyCKa€ HE3HA4HI TMOXHOKH TpU BUKIAII
NPUYMHHO-HACHIKOBUX  OIOJNIOTIYHMX  3B'S3KIB, IO
3HIKY€E HOT0 OIIHKY Ha 2 OaiH.

170-179

180 - 189

190 - 199
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BerynHuk  Bonojie  IpYHTOBHUMH — O10JIOTIYHHMH
3HAHHSMH, BHUKOPUCTOBYE  MDKIPEAMETHI 3B SI3KH,
BHUCIIOBIIIOE Ta apIyMEHTY€E BJIACHE CTABJICHHS 10 PI3HUX
MOTJISAMIIB HAa OO €KT BUBYEHHS, CaMOCTIHHO aHali3ye
SIBUIIIA B JKUBIM MPUPOAL, pOOUTH BIAMOBIIHI BUCHOBKH 1
y3arajJbHEHHS; 3JaTHUM  pO3B’sI3yBaTH  MpPOOJIEMHI
3aBJaHHS; BUIBHO BOJIOJIE iH(OpMAIli€l0 MPO MPOLECH
(GYHKIIOHYBaHHS  JKMBHUX CHCTEM Ta TBOpYO ii
BUKOPUCTOBYE. MOKe 3alpornoHyBaT Oi0JIOTIUHY 17€T0
Ta 3MOJEIIOBAaTH CHUTyallilo, 37aTeH Iependadaruy,
IIPOTHO3YBATH 1 pO3B'sI3yBaTH NMpoOIEMHI 3aBJJaHHS.




CTPYKTYPA OLIHKH

ITuranHs ex3aMeHAnIMHOro OljeTa OIIHIOETHCA 3a Ikainor Big 0 mo 200 GaniB. 3araibHa
OIlIHKa 3a BCTYIHEC BHIPOOYBaHHS BU3HAYAETHCA SIK CepeaHE apu(METHYHE OIIHOK 3a KOXKHE
MUTaHHS TIOJIUICHE Ha KIJIBKICTh MTUTaHb €K3aMEHAIlIITHOTO OiIeTy.

SMICT ITPOI'PAMM

Beryn. Ximiuynni ckian, cTpykTypa i pyHkuionyBaHHs KiaiTuH. Peasizanis cnagkoBoi

iHgopmaumii.

Beryn ®ynpameHTanbHI BIACTHBOCTI JKMBOTO. PiBHI opraizaiii XUTTSA O10JOTTYHHX
CUCTEeM Ta iX XapakTepHi pucH. Meroau JOCiiKeHb B 0ioyorii. 3Ha4yeHHS OIOJOTIYHHUX Y KHUTTI
JOAVHU

Ximiunnii ckiaaag wkiaitmHm Kiacudikaris XiMIYHMX €JIEMEHTIB 3a IXHIM BMICTOM B
opranizmMax. Haciigku HenocTaTHhOro ab0 HaJUIMIIKOBOIO HAJXO/PKEHHS B OpraHi3M JIOJAWHU
ximiunux enemenrtiB (I, F, Fe, Ca, K) Ta cnocobu ycyHenns ix Hecraui. OpraHiyfi Ta HeopraHiuHi
CIONYKH 1 iXHS poiib B opraHi3mi. Boxaa, i OCHOBHI BIACTHUBOCTI Ta poJib B opraHi3mi. Boxa sk
PO3UMHHHK, TipodoOHi 1 TimpodinbHi cnoidyku. biomomiMepu: MOHATTA Hpo iXHIO OyAOBY Ta
koH(popmanio. ByriaeBoau: MoHocaxapuau (pubo3a, Ae30KkcupuO03a, TII0KO03a, (QpPyKTO3a),
oJlirocaxapuau (caxaposa, JIaKTO3a), Moiicaxapuad (KpoxMaib, IENI0JI03a, XITHH, TJIKOTCH).
OcHOBHI BIAacTUBOCTI Ta (YHKIII ByrieBoAiB B opranizmax. Jlimiau (Kupu, BOCKH, CTEpOinH,
docdominigm). OcHOBHI BiaacTUBOCTI Ta QyHKIIi JimigiB B opraHizmMax. biku. AMIHOKHCIOTH SK
MoHOMepH OunkiB. PiBHI cTpykTypHOi opranizamii OinkiB. JleHaTyparlisi i peHaTyparlisi OUIKiB.
OcHoBHi Oionoriuni ¢yHknii OinKkiB. depMeHTH, X BIACTHBOCTI Ta MPUHUWNHN (DYHKI[IOHYBaHHS.
HyxneinoBi kucnotu. bymoa wykneotuaiB. bymosa ta  ¢dynkuii JHK. Ipunoun
KoMIUIeMeHTapHoCcTi. HykieoTnaHa mociioBHICTh 1 OHATTS 1po red. BractuBocti JJHK. PHK Ta
ii Tunn (MPHK, pPHK, TPHK). AT®. Pons AT® B enepro3ade3nedeHHi.

Crpykrypa Ta (yHKUHiOHYBaHHA eykapioTmyHMx KJaitmH KiiThHa 4K elneMeHTapHa
ONIMHUIA XHUBOro. Metoau nochipkeHHs KIiTUH. OCHOBHI BJIACTUBOCTI 1 MPUHIUNHN OyI0BU
eykaploTHuHo1 KmiTuHHU. KiiThHHI MeMOpaHu, iX XIMIYHUH CKJal, CTPYKTypa, BJIACTUBOCTI Ta
ocHOBHI (¢yHKuii. TpaHcopTyBaHHS pPEYOBMH uepe3 KIITHMHHI MeMOpanu. lluromnasma, ii
KOMIIOHEHTU:  ITUTOCKENET, OpraHead Ta  BKIOYeHHs.  OpgHoMeMmMOpaHHI  OpraHelu:
eHJloIIa3MaTUYHa CiTKa, amapar [onbpki, Ji3ocoMu, Bakyondi. J[BomeMmOpaHHI oOpraHenu:
MITOXOHJIP1i, TIACTHAM (XJIOPO-, JEHKO - 1 XxpomoruiacTt). MiToxouapii: OyaoBa, QpyHKIIOHATHHA
ponb. Xnopomnactu: OyaoBa, (DyHKI[IOHaNIbHAa pOJb XJOPOIUIACTIB. ABTOHOMIS MITOXOHApPIHN 1
XJIopoIuiacTiB 'y KiiTuHi. PubGocomu: OynoBa, ¢yHkioHanbHa poib. Llentpioni. Opranenu pyxy
(JukryTukH, BiikM). Sapo: OynoBa, GpyHKIIOHAIbHA POJIb. XPOMOCOMHM: XIMIYHHUH CKiaja, OyaoBa,
¢yHKIIOHANBbHA POJb. [amunoigHuil 1 aumnoinHuii Habopu XpomocoM. ['OMOJIOTiuHI XPOMOCOMH.
OCHOBHI CTaHM XpoOMOCOM: iHTep(a3HMH HEKOMIAKTHUH 1 HAJKOMIAKTH3allisl Yy Mpoleci
kiaitTuHHOro moxuny. IlogBoenHs xpomocom yHachigmok perumikamii  JIHK.  Mopdomnoris
HAQJIKOMIAKTHUX /MITOTHYHUX/ XpomocoM. [lousaTTs npo kapiotun. fnepue, iioro ¢yHkiioHanibHa
poIb

OOMiH peuoBHH i meperBopeHHs1 eHeprii OOMiH peuoBuH (MeTaboui3M), Horo 3arajibHa
XapaKTepUCTHKa. €IHICTh MPOIIECIB CUHTE3Y 1 PO3ILICIUIEHHS PEYOBUH B OpraHizmi. ABTOTpOQHHUI 1
reTepoTpOpHUNA TUIM KUBJIEHHSA. MikcoTpodHi opraHizMu. PosiienyieHHs pedoBHH B OpraHizMi
(6e3kucHeBe, kucHeBe). [loHATTS mpo rmikomi3, OpoxaiHHs. [IOHATTS NMpo KIITHHHE AMXAaHHS.
MiTOXOHIpis SIK eHepreTuyHa cTaHuis KIiTHHU. DoTtocuHTe3. OCHOBHI NpolecH, 10 BiA0yBatOThCsS
y CBITJIO3QJICKHUX 1 CBITJIOHE3AIC)KHUX PEAKINsAX /CBITIOBIA Ta TeMHOBIH (a3ax/ (orocuuTe3sy.
Ponp  xmopodinmy y CBITIO3aJeXHUX peakmisx /cBiTioBa (as3a/ QorocuHTe3y. 3HAUYEHHS
¢dbotocunTe3y U1 icHyBaHHA O01ocepu. [IOHATTS Mpo XeMOCHHTE3.

30epexxeHHsi Ta peasisanisa cnagkoBoi iHdgopmanii ['enu, ix OymoBa i QyHKIIOHANBHA
poJib. Mo3aiuna OymoBa reHa eykapioTiB (€k30HH Ta iHTpOHH). [loHATTS ipo reHoM. TpaHCKpHUIIIIis:
MatpuuHuii cuHTe3 monekyn PHK. ITlomstrs mpo perynsmito Tpanckpumuii. biocuHTes OiIKiB



(tpancnsmist). ['enetnunuii kon i #ioro ocHoBHiI BiactuBocti. Pons MPHK, TPHK 1 pubocom y
OlocunTe31 Oinka. Permmikariss JIHK: namiBkoncepBatuBHU# npuHnui. [IoHATTS mpo penaparlito
JHK. Perumikarnis JAHK i1 knituaauit nukn. [atepdasa 1 knituaamii mogin. Kinekicts monexyn JITHK
1 XpOMOCOM Ha PI3HHUX CTaIAX KIITHHHOTO IUKIYy. MiTO3, OCHOBHI IPOIIECH, 0 BiAOYBAIOTHCS ITiJT
gac MiTo3y. Meiio3 1 1oro oco0aMBOCTI y MOPiBHAHHI 3 MiTo30M. DYyHKIIOHATBHA POJIb MEHO3Y.
[Tonsarrs mpo pexomoOinamito JIHK mim wac meiiosy. KpocuHroep. YTBOpeHHS Tamer 1 iXHE
o0'erHaHHS B 3UrOTY MiA yac 3amigHeHHs. CtateBe po3MHOKeHHS. OCHOBHI ()OPMHU HECTATEBOTO
PO3MHOXEHHSI OpraHi3miB (MMOAUT NUISXOM MiTO3y, OpYHBKYBaHHs, PO3MHOXXCHHS CIIOpaMH,
BEreTaTUBHE PO3MHOXEHHA). |[HIUBIAyallbHUN PO3BUTOK OpraHi3my (oHTorenes). EMOpioHanpHuI
po3BuUTOK. OCHOBHI eTanu eMOpPIOHATBLHOTO PO3BUTKY y XOPAOBUX (APOOJIEHHS 3UTOTH, YTBOPEHHS
Onmactynu 1 ractpyiu). SIBumie emOpioHanbHoi iHAYKLIi. [IOHATTS mpo nudepeHIiaio KITHH i
yac eMOpioHaIbHOTO po3BUTKY. CTOBOYpOBi KiiTHHHU. [licisI3aponKOBHIl PO3BUTOK Y TBApHUH Ta
HOro OCHOBHI TUIH (HENPSAMUI Ta IPSAMUIL).

3aKOHOMIpPHOCTI cCIAJAKOBOCTI i MiHJIMBOCTI

I'eneTnka - Hayka Npo 3aKOHOMIPHOCTI CNIaAKOBOCTI i MiHJMBOCTI opranizmiB Kiacuuni
METOAM TEHETHYHHUX JOCHiKeHb. (OCHOBHI TMOHATTS TeHEeTHUKH. OCHOBHI 3aKOHOMIPHOCTI
(GyHKIIOHYBaHHS TeHIB Y TIPOKapIOTiB Ta €yKapioTiB.

3akoHoMipHOCTI caIKOBOCTI oprani3MiB 3aKOHOMIPHOCTI CIIaJKOBOCTi, BCTaHOBJEHI I'.
Mennenem. Metoa TepeBipKH TEHOTUITY TIOpUIAHMX OCOOMH (aHATI3yroue CXpELIyBaHHS).
MmuosxuHHa f1is reHiB. O3Haka sIK pe3yNnbTaT MposBY OaraTthoX reHiB. B3aemonisa reHiB. 3uerieHe
yCHaIKyBaHHS. XPOMOCOMHA TEOPisl CIaIKOBOCTI. |'@HETHYHI OCHOBY BHU3HAYCHHSI CTATI Y Pi3HUX
rpyn opraHi3miB. XpOMOCOMHE BH3HAU€HHS CTaTi. YCHOaJIKyBaHHS, 34elJieHEe 31 CTarTIo.
XpOMOCOMHHUI aHaji3 SK METOA BHSABICHHS IMOPYIIEHb y CTPYKTypi Kapiotumy. Cnaakosi
3aXBOPIOBAHHS 1 Ba/IM JIFOJIMHU, 3aXBOPIOBAHHS JIOJMHHU 31 CMIaJKOBOIO CXHIIBHICTIO, IXHI MPUYHHU.
CydacHi MOJICKYJISIPHO-TEHETHYHI METOI JOCIIKEHB CITaIKOBOCTI JIFOITUHU

3akoHomipHocTi MiHIMBOCTI opranismiB Moaudikamiiina (HecrmagkoBa) MIHIUBICTh, il
npuunHu. Hopma peaxkuii. Bapianiiinuii psn ta Bapianiiina kpusa. CriaikoBa MIHIMBICTb Ta i1 BUJIU:
KoMOiHaTHBHaA 1 MyTauiiiHa. JIxepena KoMOIHATMBHOI MiHIMBOCTi. MyTtalii Ta iXHI BJIaCTHUBOCTI.
Tunu myTaniii (reHOMHI, XpOMOCOMHI, TOUYKOB1; COMaTH4HI Ta TreHepaTuBHi). MyrarenHi ¢akropu
(¢pizuyni, XiMiyH1 Ta Gi0MOTIYHI).

Cenekuisa opranizmiB. biotexHonoris [ToHSATTS npo copT poCiMH, MOPOAY TBApPHH, ILITAM
Mikpooprasi3miB. IlItyunnit no6ip (iHauBinyanbHMH Ta MacoBuit). CHopiiHeHe 1 HecropiJHeHe
CXpellyBaHHs, MDKBUIOBa (BiajajieHa) TriOpuausailis, iX TEHETHYHI Ta OI0JOTiYHI HACIIiJIKH.
I'etepo3uc Ta oro reHeTU4YH1 OCHOBU. IIOHATTS PO OCHOBHI METOM 1 3aBJaHHA cenekuii. Metoau
MOJICKYJIIPHOT TEHETHKH K OCHOBA CyYaCHHMX OIOTEXHOJIOTIN: ToJIiMepa3Ha JIAaHIIOTOBA peakxilis,
reHHa imkeHepis, kionyBanHs JIHK, kmituaHa imxenepis. KnonyBanHs oprani3miB. ['eHeTHUHO
Moaupikosani opradizmu ('MO): npuHLIMIIN CTBOPEHHS 1 HAIPSMKHA BUKOPUCTAHHS

BiopizHomanirTs

Cucrematuka - Hayka MNpo Ppi3HOMaHiTHicTH oprani3miB biopi3HOMaHITTS Hamoi
IUTaHeTH SIK HacliZok eBomouii. CydacHa cucTeMa OpraHiqyHoro cBiTy (momenu: Apxei, bakrepii,
EykapioTtu). OCHOBHI TaKCOHOMIYHI OJIMHUIII, IK1 3aCTOCOBYIOTh Y CUCTEMATHIIl OpraHi3miB. Buj six
OCHOBHA CcHUCTeMaTH4Ha oguHMLA. bionoriyna konnenuis Buay. CyuacHi kpurepii Buny. IlonaTTs
npo ¢QuroreHetnuny cucrematuky. CnocoOu rpadiuHoro BiJoOpa’keHHS CIOPITHEHOCTI
CHCTEMaTUYHHUX TPYI OpraHi3MiB.

Bipycu. Bipoinu. IIpionu Oco6muBocTi opranizauii Ta ¢yHKI[IOHYBaHHS BipyciB. ['inore3u
MOXOJ/KEHHs BipyciB. Posb BipyciB y €BOIIOL, MOHATTS PO TOPU3OHTAJIbHE MEPEHECEHHS T'eHIB.
HInsxu TpOHUKHEHHS BIPYCIB B OpPraHi3MU pOCIIMH, TBApUH Ta JIOAMHU. B3aeMonis BipyciB 3
KIIITHHOIO-Xa34iHOM. BukopucTaHHs BipyCiB y T'€HETHYHIN iH)KeHepii Ta Ol0JOTiYHUX MeToJax
00poTHOM 31 MWKITMBUMHU BUaMu. [IpodimakTuka BipyCHUX 3aXBOPIOBaHb JIOAUHH. [IOHATTS TIpO
BakIuHaMi0. [IoHATTS mpo BipoiAw, MPiOHU.



IIpoxapiotuuni oprani3mum bynoBa kiiTuHM mnpokapioTiB. I[IpokapioTudHi opraHizMu
(apxei, 6akrtepii), 0coOIUBOCTI IXHBOI OpraHizailii Ta QyHKIIOHYBaHHSA. Tunu >xuBjieHHs (HoTO- 1
XEMOCHHTe3, TeTepoTpodHe) 1 AuxaHHs (aHaepoOHE 1 aepoOHE) MPOKAPIOTUYHUX OPraHi3MiB.
Po3mHoxeHHs (o1 Ta OpyHbKYBaHHS KJIITHH) 1 0OMIH CaAKOBOIO iH(poOpMarlieto (KOH'foraIis) y
MPOKAPIOTHYHUX OpraHi3MiB. B3aeMo3B'sI3kM MPOKapIOTUUHUX OPraHi3MiB 3 IHIIUMH OpraHi3MaMu
(MyTyami3aMm, KOMEHCaTi3M, Napa3uTu3M). Poiib TpoKapioTiB y TPHUPOAI Ta SKUTTI JIFOAUHH.
XBOpoOOTBOPHI OakTepii Ta 3aXBOPIOBAHHS JIFOJWHU, 110 HUMU BUKIHKaOThes. [Ipodinakrtuka ta
JIIKyBaHHS OaKTepialbHUX 3aXBOPIOBAHb.

Bopmopocti OcobmuBocTi OymoBM Ta MPOIECIB JKUTTEMISUIBHOCTI OJHOKIITUHHUX Ta
0araToKJIITUHHUX BojgopocTei. IlpenacraBHuKM BOMOpOCTEi: 3eleHl BOAOPOCTI (XJ1aMilIoMOHana,
XJiopena, YIOTPHKC, cmiporipa, ynbBa), JliaromoBi BojopocTi (miHynspis, HaBikyna), bypi
BoJopocTi (JlamiHapis, pykyc, capracym), HepBoHi Bogopocti (mopdipa, pinodopa, kopaiina).

Pocaunn. BereratuBHi opranu ta x)utTeBi QyHKUIT pocauH Kmituau pocnuH. OcHOBHI
Ipyly TKaHWH POCIIMH: IOCTIWHI -ITOKPUBHI (IIKIpOYKa, KOPOK), MPOBiAHI (CYAWMHHU, CHUTOBHIHI
TpyOKH), OCHOBHI ((hOTOCHHTE3yI0Ua, 3armacarya, B TOMY YHCIbi €HJOCIEpM, MEXaHi4Ha); TBipHI -
BepXiBKOBa 1 OiyHa. 3aranbHa XapaKTepUCTHKa pociuH. 3HaueHHs pociuH. Kopinb. Buan kopeHis
(ronmoBHuH, monmatkoBi, Oiuni). KopeHeBa cuctema Ta i Tumu (CTprKHEBa, MHUYKYBara). 30HU
KopeHs Ta iX ¢yHKIii. BHyTpiniHsa OynoBa KOpeHs B 30HI KOPEHEBUX BOJIOCKiIB. Buio3Minu kopeHs
(xopeneruioan, OynpOOKOpEHi, MUXalbHIi, OMOPHI, YiIlKi, MOBITPsHI, KOpeHi - mpucocku). Ilari,
HOro OCHOBHI 4YacTUHU (BY30Jl, MDKBY3JS, JHCTKOBa Ma3zyxa). TUNHM MaroHiB: MPsIMOCTOSUI,
BUCXI1JIHI, BUTKI, YilKi, MOB3y4i, claHki. bpyHpka - 3auarkoBuii marid. bymoBa OpyHbku (JTycKH,
KOHYC HapOCTaHHs, 3ayaTKoBl JMCTKH). Pi3HOBMIM OpyHBOK 3a pO3TAlllyBaHHSIM Ha IaroHi
(BepxiBkoBa Ta OiuHa/ma3ymiHa/), 3a OymOBOIO (BEreTaTWBHI Ta T€HEpAaTHUBHI/KBITKOBI/). BymoBa
narosa: cre6so Ta JucTku. ['amyxeHHs narosa, ¢opMyBaHHS KpoHU. Bujo3MiHu narosa: mif3zeMHi
(kopeHeBuIIe, Mmig3eMHa cTeOnoBa OynnOa, muOynwHa, OynpOOmMOynTWMHA) Ta HaAA3eMHI (BYyca,
BYCHKH, Haa3eMHa cTebrmoBa OynbOa, komrouku). Ctebrmo. BHyTpimHs OynoBa IepeB'sHHCTOTO
crebua (cepieBHHa, IepeBHHA, KaMOil, J1y0, KOPOK, CepLeBUHHI MPOMEHI, pidHi Kiblsg). JIucTok:
30BHIIIHA OyaoBa (OCHOBa JIMCTKA, YEPEUIOK, JIMCTKOBA IUIACTUHKA, MPWJIUCTKU), BHYTPIIIHSA
OynoBa (OCHOBHA TKaHWHA- CTOBITYAcTa 1 ry04acta, MpoJuXH, *KWIKH (JepeBHHa, J1y0), KyTHKYIIa,
mKipouka), ¢pyHkuii. JKuinkyBaHHS JIMCTKIB: NapayienbHe, yroBe, najab4acTte, Mmipyacte, BUIbUacTe.
JIMCTKOpPO3MIIIEHHS: MTOYEProBe, CyNpOTUBHE, Kigb4acTe. BU103MIHM JIMCTKA (BYCHUKH, KOJIIOUKH,
JyCOYKH, JTUCTKU-TIACTKH KOMaxXoiAHUX pociuH). JIucronazn. KurreBi ¢yHKUIl pOCINH: KUBICHHS
(MiHepanbHe, (OTOCHHTE3), JUXaHHA, TpaHcmipaiis. [lepeMinieHHss pedyoBUH no pociuHi. Pict i1
PO3BHUTOK pociuH. Pyxu pociuH (pocToBi, rirpockoniuti). Perynsiis :KuTTeBUX GYHKLINH y pOCIUH.

I'eHepaTMBHI OpraHM NOKPUTOHACIHHMX pocauH bynoBa KBITKM: KBITKOHIXKKA,
KBITKOJIOXK€; THUMHKA (IMWISAK, THi3Aa 3 HWIKOM, Oya0oBa MUIKOBHUX 3€pEH, THUMHKOBA HUTKA);
YalloJIMCTKU (Yalleyka); Mel0CTKU (BIHOYOK); OLBITHHA; MaTOUYKa (MPUIIMOYKa, CTOBIYHMK, 3aB'sI3b
(BepxHA 1 HIKHA) 3 3apOJKOBUMHM MIIIKaMH B HAaciHHMX 3adarkax). @OyHKIIT KBITKH.
Pi3HOMaHITHICTH KBITOK (OJJHOCTATEBl Ta JIBOCTATEBI, T'0JIi, 3 MPOCTOIO Ta MOABIHHOIO OIBITHHOIO).
®opmyna kBiTkH. CynBiTTs. Tunu cynBiTh (IPOCTi - KUTHUIL, IOYATOK, FOJIOBKA, KOLIMK, IIUTOK,
30HTHK, TPOCTUN KOJIOC; CKJIAJIHI - CKIAQIHUN KOJIOC, BOJIOTh, CKJIATHUN IMUTOK, CKJIAIHUHA 30HTHK).
3anuieHHs Ta Horo pi3HOBHIM (caMO3amMJICHHA Ta MepexpecHe 3ammiieHHs). OCHOBHI crocoOu
MEePEXPECHOT0 3amWiieHHS (3a JOMOMOTOI0 BITPY, KOMax). Apjamnraiii pOCIWH J0 CHoco0y
3anuieHHs. [loaBiiiHe 3amIiHEHHS y KBITKOBUX POCIMH. Y TBOPEHHS HACIHUHM Ta miogy. OyHKiii
HaclHMHU Ta IIoay. bynoBa HaciHMHM: HIKIpKa 3 OTBOPOM, 3apOJOK (3apOAKOBHM KOpiHEllb,
HiACIM'A0JbHE KOJIHO, ciM'afois, pyOouuk). bynoBa miony (TppoxXIIapoBa CTiHKa 1HACIHWUHA).
Tunu mmonis: cyxi (ciM'sHKa, 3€pHiBKa, Topix, 0610, KOpoOOUYKa, CTPYUOK, CTPY4E€UYOK), COKOBUTI
(mpocTi -KicTsiHKa, rapOy3uHa, fAroja, moMepaHelb, 01yko; 30ipHi -30ipHa KICTSIHKA, CYHUYHHA;
cymniand. [lepioa crokoro Ta yMOBH POPOCTAHHS HACIHUHHU.

PisnomaniTHicTh pocaun. PosmHOXeHHs pociuH TIOHATTS mpo JKUTTEBUN LMK POCIUH
(uepryBaHHS HECTAaTE€BOIO Ta CTAaTEBOr0 IIOKOJIIHb). 3arajibHa XapaKTepHCTHKa, OCOOJIMBOCTI
MOIIMPEHHSI, 3HAUYEHHS MOXIB, TUIAyHIB, XBOIIIB, MMarOpOTEH, TOJOHACIHHUX, MOKPUTOHACIHHUX.
PiznomaniTHiCTh pocnuH: Moxu (momitpux, Mapmanilisi, charaym); [lnayau (cemarinena, 6apaHenb
3BUYAWHUH, MIayH OynaBoBHIHUKN); XBOII (XBOII MOJIBOBHIA, XBOI] JicoBHii); [TomopoTi (IUTHUK



YOJIOBIUMH, OPIISK, JHCTOBUK, CTPAyCHUK, CalibBiHisl); ['onoHaciHHI (TIHKIO JBOJIOINATEBE, THC
STITHAN, Tys, KUTApHUC, COCHA, SUIMHA, MOJAPWHA, SJIOBEIh, KEIp, BEJbBIUis ITUBOBIKHA, edenpa,
caroBHuK); [lokpuronacinni (Kamyctsani/XpecTousiti/: rpuliuky, peabka JHMKa, Kamycra, TipuuLs,
paric; Po30Bi: cyHMLs, IIKNIIMHA, TOpoOrHa, 101yHs, BUIIHA; boOoB1: Fopox, kBacosis, KOHIOINHA,
po0iHist/Oina akarist/, mroriepHa; [1acibOHOBI: TIETYHIs, MACTiH, TIOTIOH, KAPTOILISA, TOMAT, NEPEIlb;
AticTpoBi/CKIIaTHOIBITI/: COHSANIHUK, Kyab0aba, Oyask, pomaiika, Bojiomka; [{uOynesi: mulysms,
YacHHK, yepemina; JIUTiiHI: TIONIbIaH, MPOJIicKa, Jiis; 37JaKoBi: KyKypy/13a, pUC, MIIEHUIIsS, KUTO,
OBEC, ouepeT, nmupii). PopmMu 1 cmocoOr PO3MHOKEHHS POCITHH.

I'pudn  3aranpHa xapaktepuctuka TpubiB. OcobnuBocti OyaoBH Ta  MPONECIB
KUTTEISUTBHOCT] Ha MPUKIIAJI IMATMHKOBUX, I[BIIEBUX TpUOIB Ta ApixmkiB. ['pubu canporpodu,
napasutu, cumoiorpodu. 3HaueHHs TpubiB y IPUPOII Ta XKUTTI JIIOJUHH. Pi3HOMaHITHICTH TpHOiB:
IIAUHKOBI TpuOW (Maciiok, Oumuid rpub, MiJTOCHYHHMK, OMCHBKM, IEUEPHIl, MyXOoMop, Omima
MoraHka), UBiJeBlI TpuOM (MyKOp, MEHILIWI, acHepri), rpubH-mapa3suTh pPOCIUH (TPYTOBHKH,
OOpOIIIHUCTO-POCSHI, CaXKH, PDKKH). BukopucTanHs rpubiB y XapyoBiii MPOMHUCIOBOCTI Ta
(dapmakororii.

JinmaiinuknJlumaiaukn - acomiamii  cnpaBxHIX TpuOiB 3 (HOTOCHHTE3YIOUMMH
opranizaMamu (BOJOPOCTSIMH Ta miaHoOakTepisMu). BymoBa Ta 0COOMMBOCTI KUTTEMISLTBHOCTI
(>KUBNIEHHS, PO3MHOKEHHS) JuIIaifHuKiB. HakumHi (JiekaHopa), JUCTyBaTi (mapmenis), KyIIUCTi
(xyMazoHis) TUIARHUKK. 3HAYSHHS JIUIIAWHUKIB Y IPUPOJIi Ta KHUTTI JIIOJUHH.

OanokaiTUHHI reTepoTpodHi eykapioTuuHi opranisMum BilbHOXHBYYI 1 mapa3suUTHUHI
BUJM OJHOKJITHHHUX TeTepOTPOPHUX €yKapiOTUYHHMX OpraHi3MiB. MeEIIKaHII MPiCHUX BOJOWM:
ameba mnpoteil, iHDy30pig-Tydenbka. OcoOauBOCcTI OYAOBH Ta TMPOILECIB IKUTTEMISAILHOCTI
(KUBJCHHS, JWXAHHA, BHIUICHHS, OCMOpPETYJSIis, pyX, MOJIPA3IUBICTh, PO3MHOXKCHHS,
iHucTyBanHs). [lapasutu mroaunu (qu3eHTepiiiHa ame6a, MasIpiiHUN T1a3MOI1#) IX 0COOIUBOCTI.
3axBOpIOBaHHS, IO BHUKIMKAIOTHCS NAPA3UTHUYHUMH OJHOKIITHHHMMHU (amMeOHa Ju3eHTepis,
MaJjisIpis), Ta ix mpodinakTuka

I'yoxu ['yOku - mepBUHHI OaraTOKJIITHHHI TBapUHH, IO MepeOyBalOTh Ha JTOTKAHUHHOMY
piBHI opranizauii.Oco6auBocTi OyA0BH Ta MPOILECIB KUTTEAISIIBHOCTI Ha mpukiaail ooxsaru. Pomnb
ry0OK y IpUpO/Ii Ta KUTTI JIFOJAUHU.

CnpaB:kHi OaraTok/JiTMHHI TBapuHHM. 3arajgbHi O3HakM OyIOBM 1 IPOLECIB
KUTTEAIIbHOCTI TkanuHM TBapuH. Tunu cumerpii Tia (AB0OIUHA, paaiaiabHa). TUNHM NOPOKHUHU
Tina (NepBMHHA, BTOpUHHA, 3MimaHa). [lokpuBu Tima. CuCTeMH OpraHiB: ONOPHO-PyXOBa
(30BHIIIHIM Ta BHYTPILIHINA CKeNET, TJPOCKEIeT, MyCKyjaTypa), TpaBHa cucTeMa (3aMKHEHUH Ta
HACKpPI3HUH KHUIIEYHMK, TPaBHI 3aJ03M), KPOBOHOCHA CHUCTeMa (3aMKHEHA, HE3aMKHEHa), HEpBOBa
cucrema (qudys3Ha, raHIJIioHapHa, TpyOuacTa), pI3HOMaHITHICTh OpraHiB AuXaHHs (310pa, Tpaxei,
JIereHeB1 MILIKY, JIETeH1) 1 BUAUIEHHS (HUPKH, MaJIbIITi€B1 CyUHU, MeTaHeDpUIiil, MpoToHepUIiT).
Opranu uytra. llompasnuBicte Ta pyx. Popmu po3MHOXKeHHs TBapuH. CTaTeBl KIITHHH,
3aruTiiHeHHs. PO3BUTOK TBapuH.

IloBeninka TBapun Bpomxena 1 HaOyra noBeniHka. PopMU TNOBEIIHKM TBapHH:
JOCHITHUIIbKA, Xap4yoBa, 3aXWCHA, Tiri€HIYHA, PEeNpoAyKTHBHA (MOLIYK MapTHEpPiB, OaTbKiBChKa
MoBeIiHKa Ta TypOOTa MpO TOTOMCTBO), TEpUTOpiayibHA, comiasbHa. Crocodu OpieHTYBaHHS
TBapuH. XoMiHTr. Mirparii TBaput. Komynikanii TBapus. Enementapaa po3ymoBa IisbHICTb.

PizHoMaHiTHicTB, HOIIMpPeHHs, 3HaYeHHs TBapuH JKainki, abo KuikoBonopoxHUHHI, iX
PI3HOMaHITHICTB: MeJay3a aBpeiis, Meay3a KOpEHEepOT, TiJpa, aKTHHis, MaJApEernopoBi KOPAIH.
[Tnocki yepBu. Pi3HOMaHITHICTh Mapa3UTUYHUX IJIOCKUX 4epBiB: CHUCYHHU (TMEUIHKOBUN Ta KOTSYHMA
cucynun), CTbOXKOBI uepBH (OMYauumii Ta CBUHSYHMHA IIM'SIKH, €XIHOKOK, CThOXKaK IIUPOKHMA).
Hematonu, a6o Kpyrni udepBu. Pi3HOMaHITHICTH Mapa3suTHUYHUX HeMaTo[ (ackapujaa JIIOJChKa,
rOCTpUK, Tpuxinena). Kinbuacti yepBu /Kinpuaku/, iX pi3HOMaHITHICTh:: bararo meTnHKo B 1 yepBU
(uepeic), ManomeTuHkoBl 4yepBH (AOUIOBHM YepB'sk, TpyOouHuk), Il'iBku (MeauuHa m'sBKa).
Unenucronori. PakonoziOHi. Pi3HOMaHITHICTE pakonoMiOHMX (piUKOBI paku, KpaOH, KpPEBETKH,
nadHii, UUKIONHM, MOKpHI), poJb y MpUPOAl Ta KUTTI JoauHu. IlaBykomoamiOHi, ix
PI3HOMaHITHICTh (IAaBYKH: MaBYK-XPECTOBHK, KapaKypT, TapaHTYJ; KIIIIi: KOPOCTSHUHA CcBEpOyH,
cobaumii xminr). Komaxw, iX pi3HOMaHITHICTH: Tapranum (Tapran pyamii), [Ipsmoxpmm (KOHUK
3eJIeHUd, capaHa MaHfapiBHA), TBepaokpmni/XKyku/ (TpaBHEBUIl XpyIl, COHEYKO, KYK-OJICHb,



KOJIOPaJCbKUI KYK), [TepeTnHUACTOKPHITL (6mxona MEJIOHOCHA, MypaIKH),
Jlyckoxpumi/Metenuku/ (011aH KamyCTsIHUN, ITOBKOBUYHUN MTIOBKOMIPS, MaxaoH), JIBokpwii (Myxa
KiIMHaTHa, MaysipiiiHuii komap). [lapa3uTuyni Ta KpOBOCHCHI KoMaxu (OJIOXH, BOIIi, MOCTUIbHI
KJIONKM, KOMapi, Tem3i, OBOAM) SK TIEPCHOCHHKH 30YyJHUKIB  3aXBOPIOBAaHb  JIFOJHMHH.
Momrocku/M'sikynu/. Pi3HOMaHITHICT MOJIOCKIB: YepeBOHOTI (BHHOTPaIHUI CIMMaK, CTaBKOBHK
BEIIMKUH, cIou3yHu), JlBoctynkoBi (0e33yOku, mnepaiBHUIlN, wMigii), ['omoBoHori (kambMmapw,
KapakaTtuili, BOCbMHHOTH). XOPJIOBI, 3arajibHi 0COOIUBOCTI OyJOBH Ta MPOIECIB KUTTEMISUIBHOCTI.
PiznomaniTHicTh XOpaoBuX. Pubu. PizHoMaHiTHICTE prib: XpsmoBi pubu (akynu i ckatu), KicTkosi
pubu - OcerpomnomiOni (ocerep), OcenenuenonioHi (ocenenens), JlococemoniOHi (ropOymia),
OxkynenonioHi(cynak, okyHb), KopomomomiOni (riiTka, i1y, Kapach, kopom). Amdibii, ado
3emMHOBOAHI. Pi3HOMaHITHICTH 3eMHOBOIHUX: be3xBocTi (kaba cTaBkOBa, poIyXxa 3BHYAITHA),
besnori (kimpuyacta yeps'sra), XBocTari (caJlaMaHapa IUIAMHUCTA, TPUTOH 3BUYaHMI). PenTunii,
abo Ilnazynu. Pi3HomaniTHicTH miasyHiB: Jlyckari (smiipka mpyaka, TaaioKa 3BHYaiHA, BYX
3Buvaiinuii), Yepemaxu (OoyioTsSHA uyepemaxa, MOpchbka uepenaxa), Kpokomunu (HUTBCHKHMA
Kpokoaun, amirarop). [ltaxu. PiznHomanitHicTs nraxiB: beskinesi (ctpaycu, kiBi), Kimerpyai -
[TinrBiHOMOiOHI  (iMIepaTopchbKuii MIiHTBIH), JlgTiomoniOHi, (BETUKHA CTPOKATUH JATEN),
KyponoziOui (mepemen, psouuk, ¢aszan, 6aHKiBCbKI KypH), ['ycemomiOHi (J1e0iap-mnImyH, Kadka-
KpUXeHb, rycka cipa), CokornomnoaiOHi (sctpyd Benukuii, 6epkyr), CoBononiOHi (coBa ByxaTa),
JlenexomnoniOHi (Jeneka Oinwid, garuis cipa), XKypasnernomiOHi (kypasens cipwmii), ['opobduenomioHi
(rpak, BOpoHa cipa, COpOKa, JacTiBKa Micbka, cuHUIA Benuka). CcaBui. Pi3HOMaHITHICTh CCaBIIiB:
[Tepmo3Bipi -sifniekIaaHi ccaBlli (Kaukoa3600, exuaHa); Cymyacti (KeHrypy, Koana); [TnanenrapHi
ccaBii: Komaxoinni (3Bu4aiiHui TKak, KpiT), Pykokpuii (BewipHuus pyna, Heromup), ['puzyHu
(6abax, Oinka, 600ep, MUIIIA XaTHS, XOM'SIK, MMAIIOK, HyTpis), XKl (BOBK, coOaka, JIMCHUIS, TUTD,
JIEB, PUCH, KIT CBIMCbKUil, OiMil BeaAMinb, OypHil BeaMib, KyHUIS JicoBa, coboib), Kuromoaioni
(cuHIl KUT, KamanoT, KocaTka, nenbdin-06imodouka), [lapHokonuTHi (HeXyiiHi: kabaH, OeremMoT;
KyHHI: 3y0p, KO3y, 10Ch, KO3H, BiBIl), HemapHokonuTHi (CBificbKuil KiHb, KiHb [IpkeBabChKOTO,
3e0pa, KynaH, Hocopir), [IpumaTtu (JleMypH, MapTHIIKH, MaKaKH, MaBiaHW, OpAaHTyTaH, IIUMIIaH3e,
ropuia).

Opranism J0auHM sk 0ios1oriyHa cucrema

Bynosa Tisia moanau TkaHUHY OpraHi3My JIFOAMHH, iX OynoBa 1 pyHKIil. Opranu, cuicTeMu
opraiB. PerynsTopHi cucTeMu opraHizmy JIHOJIMHU.

HepBoBa peryasinia. HepBoBa cucrema monuau HelipoH - cTpykTypHO-()yHKIIIOHAIbHA
OJIMHUIL HEpBOBOI cHucTeMU. PednexkropHuil NOpUHLUI AISUIBHOCTI HEPBOBOI  CHCTEMHU.
Pedpnexropna ayra, ii ckimanoBi Ta ¢yHKuioHyBaHHsS. lleHTpanbHa Ta nepudeprudHa HEpBOBI
cucreMu. bynoBa Ta (yHKIII COMHHOIO 1 TOJIOBHOTO MO3Ky. BereraTmBHa HepBOBa cucTeMa
(cUMMaTUYHUI Ta MapacUMMATUYHUI Bigainu). BrnmuB BereTaTMBHOI HEPBOBOI CHCTEMHU Ha
JUSITTEHICTD OPTaHi3My.

I'ymopanbHa peryasinisi. Engokpunna cuctema moauau. @yHKIT 1 Oy1oBa €HIOKPHUHHOL
cucteMd. EHIOKpHHHI 3am03u (3aJ03W BHYTPIIIHBOI Ta 3MimaHoi cekpemnii). ['opmonu Ta
HEHpOropMoHH, iX BIUIMB Ha MPOLECH KUTTENIIbHOCTI. DYHKIIT 37103 BHYTPIMIHBOI Ta 3MIIIaHOT
CEeKpellii, HaCHiIKH iX MOpyIIeHHsA. BigAMIHHOCTI MK HEPBOBOIO 1 T'YMOPaJbHOIO PETYJISIIE0
¢bizionoriyHux QyHKIIN opratizmy.

BuyTtpimne cepenoBumie opranizmy JgwoauHu. Kpos. Jlimpa BryTpimHe cepenoBuiie
opranizmy moauHu. @ynkuii kposi. Ckmaj KpoBi: Iu1a3ma, (OpPMEHHI €JIeMEHTH (€pUTpPOLHTH,
neitkonutH, TpoMbouutn). I'pynu kposi cucremu ABO. ITonsaTTs npo pesyc-daxtop. Ilepenuanns
KpoBi. 3ciganHs kpoBi. Ckiaz i GpyHKUii JiMdH.

KpoBonocHa ta jgimdaruyna cucremu JwauMHU byrnoBa KpoBOHOCHOI Ta JiMQaTHYHOL
cucreM. KpoBooOir, #oro perymsuis. bynosa cepus. BractuBocti cepuieBoro m'sza. Cepueuit
UK, oro ¢asu. Pobota cepus, ii perynsuisa. KpoBoHocHi cyaunu, ix OynoBa 1 ¢pyHkiii. Bennke
Ta Maje Koyla KpoBooOiry. AprepiambHuii THCK. JliMmparuuna cucrema, ii OymoBa Ta (QyHKIII.
Jlimoooir.



Imyniter. IMmynHa cucrema moauau Imyniter, oro Buau. IMyHHa cucrema, ii ckian Ta
0COOMMBOCTI (PYHKITIOHYBaHHS. MeXaHi3MHU B3a€MOJIIi CHUCTEMH AaHTHUTCH-aHTHUTLIO. AJeprivsi
peakiii. [IoHATTS Tpo iMyHOKOpeKLito i imyHoTeparito. [IpodinakTuka iHPEKIIHIX 3aXBOPIOBaHb
JOAVHU

JMuxanusa. [{uxanpHa cuctema monuHu bynoBa 1 ¢yHKIIT opraHiB nuxanss. [Ipomecu
ra3ooOMiHy y JiereHsx Ta TkaHuHax. JluxaneHi pyxu. Ilpomecn BOuxXy Ta BHIMXY.
Heiiporymopanbna perymsmist nuxaHHs. [IOHATTS 10po JKUTTEBY €MHICTh JiereHb. Ckian
BJIMXYBAHOTO, BHUJUXYBAHOTO Ta aJbBEOJIPHOTO MOBITpA. lomocoBuil amapat Ta Horo
(byHKIIOHYBaHHS.

TpaBaennsi. TpaBHa cucrema moauHu bynoBa Ta QyHKUii opraHiB TpaBieHHsA. TpaBHI
3aJ03M (CIMHHI, MEYiHKa, MigUUTyHKOBa). TpaBHi coku. bymoma i ¢ynkuii 3y0iB. TpaBnenus y
POTOBIM MOPOKHUHI, NUIYHKY, KMIIeuyHUKy. [IpuctinkoBe TpasineHHs. BemokryBanus. Peryismis
MIPOIIECIB TPABJICHHS.

OO0Min pedyoBHH i mepeTBOpeHHs eHeprii B opradizmi JioauHu XapdyyBaHHS 1 0OMiH
peuoBuH. [loHsaTTss mpo 30amaHcoBaHe/palioHanmbHEe/ XapuyyBaHHS. bBiAKOBWIA,  JimiIHUM,
BYTJIEBOJIHUM, BOJHO-MiHepalbHUi 0OMiH. [loHsaTTa sikocTi muTHOI Bonu. Ponb depmentis, ATD y
3abe3neueHHi npomeciB Metaboinismy. Bitaminu, ix posns B 0OMiHiI pedoBuH. [lopymenHs oOMiHy
PEUOBHH, MOB'SI3aHI 3 HECTAU€l0 YW HAJUIMIIKOM HAJXOJKEHHs NEBHUX BiTaMiHiB. HeratuBHuit
BIUIMB Ha MeTa0O0Jli3M TOKCHYHHUX PEYOBHMH. 3HEIIKO/KCHHS TOKCHYHHUX CIOJYK B Oprai3mi
moauHu. HeliporymopanbsHa perysisiis IporeciB MeTadoi3zmy.

Buninennsi. CeuoBuauibHa cUcTeMa JIFOAMHHE bymoBa 1 (YHKIlT CEYOBUIUIBHOI CHCTEMH.
bynosa ta ¢yukiuii Hupok. HedpoHn sik cTpykTypHO-(pyHKIIOHANTbHA OOUHUI HUPOK. [Ipomecu
YTBOPEHHS Ta BUBEACHHS Ceui, X perysuis. Poias HUPOK y 3/IHCHEHHI BOJTHO-COILOBOTO OOMiHY.

Hlkipa. Tepmoperynsuisa. bynosa ta ¢dynkuii mkipu. Ponb mkipu y BuAlIEHHI TPOIYKTIB
MeTabomi3My. TepMoperysiis Ta poJib IIKIpH Y IIbOMY IPOIIECi.

OnopHo-pyxoBa cucTemMa JWOANHM 3HaYeHHs, QyHKII1, OyZ0Ba ONOPHO-PYXOBOT CUCTEMHU.
XiMmiuyHU#N ckiaj, OymoBa, picT KicTtok. Twumm 3'eqHaHHs KicTOK. bymoBa ckemera. OcoOimBoOCTI
CKeJleTa JIIOJAMHHU, 3yMOBJIEHI NMPSAMOXOJIHHAM. M'aA30B1 TKaHMHU. bynoBa Ta (QyHKIIT CKeleTHUX
M's31B. OCHOBHI TPYyNU CKEJNETHUX M'31B. MexaHi3M ckopoueHHs M'a3iB. Pobora, ToHyc, cuia Ta
BTOMa M's131B. Perynsiisi pyXxoBoi akTHBHOCTI.

CeHcopHi cucTeMHM JIIOAMHH. 3arajbHa XapakTEepUCTUKA CEHCOPHUX cucTteM. Poib
CEHCOPHUX CHCTEeM Yy 3ale3ledeHHi 3B'A3Ky OpraHi3My i3 30BHIIIHIM cepenoBuiieM. CeHCOpHi
CHCTEMHU 30Dy, CIIyXy, pIBHOBar", HIOXY, CMaKy, JIOTHKY, TeMIIepaTypH, 6oito. Perienrropu, ix Tumm.
Opranu 4yTTs K nepudepuyHi YaCTMHU CEHCOpHUX cucTeM. bynoBa Ta ¢yHKuii oprasis 30py,
CIIyXy Ta pIBHOBAarwy.

Buua HepBoBa AisibHicTH Jroagunu HepBoBi nporiec, ix nokazHuku. besyMoBHi 1 yMOBHI
pedrekcu, 1HCTUHKTH. YTBOPEHHS YMOBHUX pediekciB. DopMyBaHHS THMYAaCOBUX HEPBOBHUX
3B'SI3KIB, 1X 3HaYeHHs A (OPMYBaHHS YMOBHUX pediekciB. ['anbMyBaHHS yMOBHHMX peQIeKCiB.
®i3ionoriudi ocHOBU MoBiieHHs. [lepmia 1 apyra curHanbHi cucreMu. Hapuanns. Ilam'ste. Buma
HEpBOBA JIAJBHICTD JIOAWHU Ta ii OCHOBHI THNU. Tunu TemnepameHTy. CoH K (yHKI[IOHATbHUM
CTaH OpraHi3My, HOro 3HaYEeHHS.

Penpoaykuis Ta po3BuUTOK J0AuHH. bynoBa crareBoi cuctemu noauHu. DyHKIIT
CTaTeBHX 3aJ103 JIOAUHU. Bys0oBa crareBux KITHHU JMoauHu. ["amerorenes. [lepBuHHI Ta BTOpUHHI
crareBi o3Haku. Ilepiogu oHTOreHe3y JoauHHU. PO3BUTOK 3apojka 1 mioja, (GpyHKIIT IUIALEHTH.
P03BUTOK TUTHHY TTiCTS HAPOIKEHHS.

OCHOBH €K0JIO0TiI i eBOJTIOLIITHOI0 BUCHHSA

Exouoriuni ynnnnku. Ionyasuisa Exonoriyni unHHuKY Ta ixHs Kiacudikanis. [ToHsarrs
PO ONTHMAJbHUK Jianma3oH MAii €KOJIOTIYHOr0 YMHHMKA. 3aKOHOMIPHOCTI BIUIMBY €KOJIOTTYHHX
YUHHMKIB Ha KUBI opraHizmu. [IpuctocyBaHHS KMBUX OpraHi3miB A0 Jii €KOJOTIYHUX YMHHHKIB.
Exonoriuna BaneHTHiCTh. EKOJOriuHa Hillla K pe3yabTaT IPUCTOCYBAHHS OPTaHi3MiB 10 ICHYBaHHS
B exocucteMi. [lonsaTTs npo momyssmiro. CTpyKTypa Ta XapaKTepuCTUKH monynsimii. [Tapamerpu



nonyssnii. [omynsamiiiai xBuii. [ToHATTS npo MiHIMaJIbHY KUTTE3AATHY MOMynsALioo. Exkonoriuni
CTpaTerii MoMmyJIsIIii.

Exocucremn CkI1afioBi, BIACTUBOCTI Ta XapaKTEPUCTUKH €KOCUCTeMH. bioneno3 ta 6ioTom.
Tunu 3B'A3KIB MDK MOMYJAIISAIMA PI3HUX BHJIIB B eKocucteMax. IlepeTBopeHHs eHeprii B
exocucremax. [TOHATTS TpPO TPOAYIEHTIB, KOHCYMEHTIB Ta peayleHTiB. Tpodiuna crpykTypa
OiomeHo3y. Exonoriuni mipamigun. IIpocTtopoBa HeomHOpiaHiCTh OioneHo3y. CTpyKTypHE
pizHOMaHITTs 6iorieHo3y. YacoBa HEOTHOPITHICTE eKocHcTeM ((PEHOIOTIYHI 3MIHU, CYKIIECis).

Biocdepa sik riod6aabHa ekocucreMa CTpykTypa Ta Mexi 6iochepu. bioreoximiuni 1ukiu
/k071000Ir pedoBUH/ K HEoOXiaHa ymoBa icHyBaHHsA Oiocepu. Buenns B. 1. Bepnaacekoro mpo
Oiocdepy Ta Hoochepy Ta HOTro 3HAUYCHHS JJI1 YHUKHEHHS TJI00aIbHOT eKoIoTiuHOl Kpu3n. OCHOBHI
ySBIICHHS PO aHTPONOT€HHUI/aHTPONIIYHMI/ BIUIMB Ha Oiocdepy. Buau 3a0pyaHeHHs, IX HACHTIIKU
Uil eKkocucTteM Ta JoauHH. [loHATTS Tpo skicTh moBKULIA. CydacHi rio0ajbHI €KOJIOT14HI
npoOJIeMH CBITYy, E€KOJIOTi4HI mpobiemu B YKpaiHi. AHTPONOTEHHHI/aHTPOMIUHUI/ BIUIMB Ha
OloJIOTiYHE PI3HOMAHITTA (BUMHpAHHS BUIB, BUIU-BCEIEHIN). 30epeKeHHS O10pPI3HOMAHITTS 5K
HeoOximHa yMoBa craOutbHOCTI Oiocdepu. CydacHi HANPSIMKH OXOPOHU MPHUPOAH Ta 3aXUCTY
HABKOJIMIIIHBOTO cepeloBuIa B YKpaiHi Ta cBiTi. ba3oBi MONOXEHHS NPUPOIOKOPUCTYBAHHS.
Konmnemnist cTamoro po3BUTKY.

Ajnanraiisi siKk 3arajbHa BJIACTHBICTH 0i0JIOTiYHMX cHcTeM 3arajbHi 3aKOHOMIPHOCTI
dbopmyBanHs amantaiiii. [IoHATTS po MpeaganTaiio Ta MOCTaaanTamioo. BiacTuBocTi amanTariii.
dopMmyBaHHS alanTaliii Ha MOJIEKYJIIPHOMY Ta KJIITUHHOMY PIiBHAX opranizaiii. [Ipunuumn egHocTi
OpraHi3MiB Ta cepefoBulIa ixHboro MemkanHs. Crtparerii amanraniii opranismiB. [loHSTTS mpo
€KOJIOT1YHO TUIACTHYHI Ta €KOJIOT1YHO HerjaacTuyHi BuUAU. [IOHATTS mpo ajanTUBHY pafialliio.
XKurreBi ¢opmMu TBapuH Ta POCIHUH SK aJanTaliizo cepeloBUINA MeImKaHHSA. [IOHATTS mpo
CHpSDKEHY €BOJIIOLII0 /KOEBONIOMIKD/ Ta KkoamganTtamiro. OCHOBHI cepeloBMINA ICHYBaHHS Ta
amanTamii 10 HUX oprani3miB. CnocoOu TepMmoperymsmii opranizmiB. Cum06io3 Ta ioro ¢opmmu.
Oprani3m siK cepefioBuille MeuIkaHHs. [lommpeHHss mapasuTu3My cepes pi3HUX TPyN OpPraHi3MiB.
Ananramii TapasWTiB JI0 MEIIKaHHS B OpraHi3mi Xa3siHa. BiAmoBimp opraHismy XxassiHa Ha
OCeJIeHHS Napa3uTiB. AanTUBHI 010J0T14YHI PUTMHU O10JIOTTYHUX CHCTEM PI3HOTO PiBHS OpraHizarii.
Tunu aganTUBHUX O10JOTTYHUX PUTMIB OpraHi3miB. PoTONEPIOU3M Ta HOT0 aJalTUBHE 3HAYEHHS.

OcHoBH eBosoniiiHOro BYeHHst [lonsarTs mpo eBomrouito. EBomromiiina rimoresza XK.-b.
Jlamapka. OcHoBHI noJokeHHs1 eBomoIiitHOi Teopii Y. [lapsina. [loennanns teopii apsina Ta
TeHETUKHU: CHHTETHYHA Teopis eBomrouii. [lomynsimis oprani3MiB Sk oguHHIS eBomorii. [ToHsATTS
po MikpoeBomoIito. PakTopu 3MIHM TE€HETHMYHOI CTPYKTYpU MOMYJALii: MyTamli, 130JsLis,
Mmirparii, Apei¢ reHiB, nmpupoaHuil 100ip. 3aKOHOMIPHOCTI PO3MOAUTY aJeliB B MOMYJIALIAX.
Crniocobu BugoytBopeHHs. IIoHATTS mpo AMBEpreHiito, KOHBEPreHIIl0 Ta napajenni3M, aHaJlor14H1
Ta TOMOJIOTIYHI OpPraHu, PyJUMEHTH Ta aTaBi3MH, OilojoriuHuil mporpec ta perpec. Ilormsau Ha
BUHUKHEHHSI JKATTA Ha 3emun (KpeamioHi3M, mnaHcmepwisi, abiorene3). CydacHi TOTasaud Ha
nepBuHHI etanu eBontomii )kutTs: PHK-cBiT. KimtouoBi etanu eBomoLii )KUTTS Ha 3eMIli.
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