HonarkoBa ingopmanis 1o Pozainy 1, rema 1.1. « ®yHaaMeHTaANbHI
BJIACTUBOCTI kUBOr0. PiBHi opranizamii kuTTs1 0i0JI0TIYHIX CHCTEM Ta IX
xapakTepHi pucu. MeToau g0c/aixxeHb y 0iosiorii. 3HaueHHs 0i0JI0TTYHHMX

AOCJIIIZKeHb Y JKUTTI JIIOIMHI»

3HayeHHsI 0i10JIOTiYHOI HAYKH B JKUTTI JIIOJIMHH i CyCHiJILCTBA

Hewio 3 icmopii pozeumky 0iono2ii

JroncTBO 'y mporeci CBOTO pPO3BUTKY 3aBXKIM ILIKAaBUJIOCA JKHUBOIO
IPUPOJIOI0, OCKIJIBKM 3HAHHS MPO JKMB1 OPraHi3MHU CTaM >KUTTEBO HEOOX1THUMHU
g moned. PocnuHu 1 TBapuHM OynM JIKEpesnoM 1kKi, BUKOPUCTOBYBAJIUCS Y
MPOMHUCJIOBOMY  BHUPOOHMIITBI,  MeauIiuHi, 100yTi. HeBuaummii  cBiT
MIKpOOpPTaHi3MiB MaB pPI3HOOIYHMN BIUIMB Ha JIIOJIeH, NMPUXOBYBaB y coO01 SK
HeOe3MneKy JIs iXHbOr'O KUTTS Ta 3JJ0POB’ s, TaK 1 MOXKJIMBOCTI JIJIsI BAOCKOHAJICHHS
BUPOOHMIITBA MPOAYKTIB XapuyBaHHsI, JIKIB, IHIIUX HEOOXIIHUX peuei. Kurra
JIOAICTBA HEMOXKJIMBE O€3 3HaHb PO JKUBY MPUPOSTY, K1 OTPUMYE HayKa O10JI0Tis.

BioJioris (Bia rpenpk. 6ioc — KUTTH, J1020C — BUCHHS) — 11€ HayKa MPO KUTTS
Ta WOro 3aKOHOMIPHOCTI. TepMiH «OIOJIOTis 3ampoNOHYBAIM Ha TOYATKY
new’sitHagusaToro cromitrs XK. b. Jlamapk Ta I'. P. Tpeipanyc He3aneXHO OJIMH
BiJl ogHoro. bioyoris BHUBYae BEIMYE3HE PI3ZHOMAHITTS KUBHUX CHUCTEM, MKUBHUX
icToT (1 THX, IO BUMEPJIH, 1 THX, II0 CHOTOAHI HACEISAIOTh 3eMJII0), iXHIO OYyZO0BY
Ta (QYHKUII, TOXOMKECHHs, MOMIMPEHHS 1 PO3BUTOK, 3B’SI3KM OJIMH 3 OJHUM 1 3
HEXHUBOIO MTPUPOJIOKO.

Xoua cama Oionoris odopmuiacs sk Hayka y XIX crosmitti, 61070riuHi
JUCUUIUTIHYU 3apouincs paHime y ¢pinocodii, IpupoJHUYiil iCTOpii Ta MEIULIKHI.
Kopinusim cydacHa Oionorii cdrae JaBHUHM 1 Oepe MOYaTok y KpaiHax
Cepenzemuomop’s ([laBniii €runer, {aBus ['peris).

batekoMm 3ooJiorii i Oiosiorii  BBakarTh JIaBHBOTpeElbKOro (iocoda
Apucrorens. lleii BumaTHWII 3aCHOBHHUK 0araTbOX HayK YIIEepIe HamaraBcs
BIIOPSAJIKYBAaTH 3HAHHS PO MPUPOAY, BUIUIMBILN OCHOBHI ii 'pyNu: HEOpPraHIYHUN

CBIT, POCJIMHU, TBAPUHH, JIIO]IH.



Apucmomens (384-322 pp. 0o H. e.)

batbkom Gotanikm BBaxarTh (inocoda Teodpacra— yuHs Apwucrorens,

axuil HanucaB «lIpupoaHy 1CTOPII0 POCTUHY.
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Teogppacm (371-287 0o n. e.)

[TosBa Hayku  aHaToMii TOB’s3aHAa 3  KJIACUYHUMHM  MpaAILsIMU
naBHbopuMchkoro Jikaps Knasmis [Nanena «IIpo 9yacTuHM JIOACHKOTO TUIa» 1
«AHATOMIYHI JTOCHIKEHHS», y SIKUX yIepIle MofaBaBcs aHaTOMO-(1310710TYHAN
onuc JoauHMU. ["aieH JOCIiIKyBaB OpTraHi3M JIIOJIUHH IUISIXOM CITIOCTEPEKEHHS 32

XBOpUMHU 1 OYB 3aCHOBHUKOM €KCIIEPUMEHTAIbHOI MEAUIIMHU.

Knaeoiti Tanen (131-200 pp. u. e.)



[Ti3uime Anapeac Beszaniil 3amponoHyBaB HayKOBHi onuc OyIOBU OpTraHiB 1
CUCTEM JTIOJNHH, a Binbsim ["apBeil BUBUHMB BEIMKE 1 Majie KOJIa KpOBOOOITy.

AHnnpeac Bezaniii € TBopiem cydacHOi aHatoMii sk Hayku. OO0’eaHaBIIN
CBOi1 aHATOMIYHI1 JOCIIKEHHS 1 CHCTEeMAaTH3yBAaBIIH iX, BiH OmyOJikyBaB y 1543 p.
HayKoBy po0OoTy «bymoBa JIOACHKOrO TUIa, B CEMH 4YacTHHaX». Y KHM31 Oyiu
4yyoB1 UTOCTparlii xyaokuuka Kanekapa, sikuit BunBcs y Jleonapgo ga Binui ta
Tumiana. Lle Oyna nepiia KHUra 3 aHaTOMII JIIOAMHH, SIKa HE MIPOCTO MOBTOPIOBAIA
qyXl JyMKH, a CIupajacs Ha HayKoBl JOCHiKeHHs. Ha ducieHHuUX pucyHKax
JIOACHKE TIJIO 3aBXAU 300pakeHO AMHAMIUHO, Y pyci. Jlekuii Anapeaca Besamis
TaK caMo, SIK 1 pUCYHKH B MOro KHU31, JaBalM YSBJIEHHS HE TUIbKU Mpo OyaoBY,

ajie YaCTKOBO 1 Ipo (hyHKIIIT OpraHizMy.

Anopeac Bezaniu (1514-1564) Pucynok 3 amnacy Bezanis

Binesim I'apBeil cTBOpHB BU€HHs MPO KpoBOooOir. BiH moBiB, 10 ceplie €
AKTUBHUM M S30BUM OPTraHOM KPOBOHOCHOI CHCTEMH i IO KPOB PYXaEeThCs B
OJIHOMY HampsMi IO 3aMKHEHIA cucTemi KpoBoHOcHUX cyauH. Came ["apseit

OTHKCaB MaJie 1 BEJIMKE KoJia KpOBOOOIry.



Binvsam Iapseii (1578-1657)

["apBeii AeB’SITh POKIB IPOBOAMB JIOCIIIIH, MIEPII HIXK CHOPMYIIIOBAB OHATTS
PO MUPKYJIAIII0 KPOB1 B oprafizmi. Bin nucas: «SI BBaxaro, 1110 aHaTOMU TTOBUHHI

BUUTHUCS 1 BUUTHU HE MO KHUTAX... aJie B MAUCTEPHI MPUPOIN».

Bunaiinenns Ha nouatky XVII cTomiTrs Mikpockona Jajgo 3MOTy BUBYUTHU
MIKpOOpraHizmu, ixHto OymoBy Ta pynkuii. Pobept I'yk (1635-1703), Mapueno
Manbmiri (1628-1694), AAu Ceammepaam (1637-1680) ta Autoniit BaH JleBeHTyk
(1632-1723) 3amoyaTKyBajJd BHUBYCHHS KIITHH 1 TKaHUH. JIGBEHIyK BIIEpIIC

no0a4yuB il MIKPOCKOTIOM OaKTepii Ta OJJHOKJIITUHHUX TBAPHUH.

Pobepm I'yk (1635-1703) Mikpockon Pobepma I'vka



OpuuMm 13 ronoBHuX nocsirHeHb XVII cromittsa crano ctBopenHs Kapiom
Jlinneem (1707-1778) cucrtemn kiaacuikauii TBapuH 1 POCIVH, YBEICHHS HUM
Jy’Ke 3pyYHOi OiHAPHOI HOMEHKJIATYPH JIJIs TIO3HAYCHHS BUIIB.

Ha mouarky XIX cromitrs XKaun Bbatuct Jlamapk (1744-1829) y kHu3i
«®Dinocodis 30050r11» Brepiie chopMyIroBaB AYMKY PO €BOJIIOIIKD OPraHIYHOTO
CBITY Ta pymIiitHi cun eBosroiii. Came Jlamapk BUIIIMB 610JI0T1IO SIK CAMOCTIHHY
HayKY, sIKa Ma€ BIACHUN MpPEAMET 1 METOIU HOro BUBYEHHS, Ta BBIB /10 aKTUBHOTO
HayKOBOTO 00ITy TEPMiH «010JIOT15».

Y XIX cromiTTi 3’MBISETHCS TMEpIIE BEIUKE HAYKOBE Yy3arajJbHEHHS B
6iosorii — kaiTHHAA Teopis. [i crBopunu Marriac Illneiinen i Teomop IlBann y
1838-1839 pp., nonoBuuB teopiro y 1855 p. Pynonsd Bipxos. CBiT Ai3HaBcs mpo
TE, 1[0 caMe KIIITHHA € CTPYKTYPHOIO 1 (PYHKITIOHAJILHOIO OAUHUIICIO KUBOTO.

XIX cTOMTTS MO3HAYUIIOCS II€ JABOMA BAXKJIMBUMH JIJII PO3BUTKY O10J10T1i
nogisimu. Yapns3 apsin (1809-1882), anrmiiicbkuil HaTypadicT 1 MaHJAPIBHUK,
CTBOPIOE TEOPII0 E€BOJIOLII, Yy SKIH BIJKPUBAE OCHOBHI PYILIIHHI CHJIM €BOJIOIIII:
NPUPOAHUN BiOIp 1 CHAAKOBY MIHJMBICTh. ABCTPIMCHKUN CBSIIEHUK 1 OOTaHIK
I'perop Mennens (1822-1884) BuBUae 3aKOHOMIPHOCTI CIQIKOBOCTI Ta 3aKjajae
OCHOBU HaYKH I'€HETHKH.

3akonu Mengenst Oyino nepeBiIkpuTo y XX CTOMITTI HIMEIbKUM OOTaHIKOM
Kapnom Koppencom, aBctpilickkum Ootanikom Epixom Uepmakom Ta
rojimaHiacbkuM ydueHuM ['yro ne ®dpuszom. I'eHeTwka, 1o 3apoawiacs Ha MeXi
CTOJIITh, CTaja OJHIEI0 3 HAWBAXIMBIIMIKX OIlOJIOTIYHMX HAYK, TEOPETUYHOIO
OCHOBOIO CEJIEKIII].

[Tonanpiuii po3BUTOK €BOIIOLINHOTO BYCHHS MOB’SI3aHUH 13 TOCATHEHHSIMU
HOMYJISILIMHOI TeHETUKU Ta 1HIIUX HOBUX O10JOTIYHMX HAYK, IO 3’sBHIHCA y XX
cromitti. Poborm Mukonu IBaHoBuua BasunoBa, Ceprigs CepriiioBuya
Yerepukona, Onekcis MukonaiioBuya CeBepuoBa, Pobepra dDimepa, Peonocis
JlobGxkancekoro, Muxkonmu Bomomumuposuua TumodeeBa-PecoBcbkoro, IBana
IBanoBuua IlImanpray3eHa crajad 3HaAYHUM BHECKOM y Olosiorito XX CTOMITTS 1

M1JIBEJIU JIFOACTBO JI0 Mi3HAHHS (PyHIaMEHTaIbHUX BIACTUBOCTEN KUBOTO.



Enoxanpaumu 11 XX CTOMITTA cTaiu BIAKpUTTA OymoBu monekynn JJTHK
Jlxeitmcom Yorconom, @pencicom Kpukom 1 Mopucom Binkinconom y 1953 p.,
BIIKPUTTSI MAaTPUYHOTO CUHTE3Y OUIKIB Ta HYKJIETHOBUX KHUCJIOT, po3ld(pyBaHHs
reHeTuyHoro koxay. Lli BIOKpUTTS Mald 3HAYHE MPaKTHYHE 3HAUEHHS 1
CIOPUYMHWIIA TOSIBY TAaKMX HAYKOBHX HANPSAMKIB, SIK Oi0TEXHOJIOTisl Ta reHHa
iHKeHepist.

Y XXI cromiTTi OTpuMana pO3BUTOK Hayka OioiH(popMaTmka — rairy3b
00YHCITIOBAJIBHOIT 010J10T11, III0 3aCTOCOBYE KOMII FOTEPHI AJITOPUTMH 1 CTATUCTUYHI
METOIM I aHali3y BEIMKHUX HaOOpiB Olosoriunmx naHux. i 0a3m mgaHux, sk
MIPaBUJIO, CKJIAAOTHCS 3 BEJIMKOT KUTHBKOCTI HYKICOTHAHUX mociigoBHocTer JIHK
1 PHK, nmentugHux mociaigoBHOCTEH OLIKIB 1 JaHUX IIOJA0 CTPYKTYpH O1IKOBHX
MoJiekynl.  bioiHopMaTuku  JOCHKYIOTh  BHPIBHIOBAHHS — MOCJIIOBHOCTEN
HYKJICOTH/IB a00 aMIHOKHUCJIOTHUX 3ajIMIIKIB, 3alMalOThCs TMOIIYKOM T€HIB,
301pKOI0 T€HOMIB, HAMAraroThCs NepeadadaT CTPYKTYpH OLIKIB, €KCIIPECIIO TEHIB,
O1JI0K-017TKOBOT B3a€EMO/T11, 3aiiMAaIOTHCS PEKOHCTPYIOBAHHSIM IIPOIIECY E€BOJIOILI.

HaykoBui kopucTyroTbcsi 0azaMu J1aHUX 13 O10JIOTIYHOIO 1H(OpPMALII€LO,
HEOOXITHOIO JJisi OUTBIIOCTI JociikeHb 3 OioiHpopmatuku. IcHye Benmka
KUIBKICTh TaKuX 0a3, 10 MICTSATh YC€ — BiJl HYKJICOTUJHUX TOCIIIOBHOCTEH 10
onucy BUIB 1 ¢peHoTuNiB. barato 3 HUX nepedyBarOTh y BIILHOMY JTOCTYII, 1HIII
3akputi. Hampuknan, GenBank — myGmiyHo gocTynHa 0a3a JaHUX HYKICOTHTHHX

MOCIIAOBHOCTEH 1 cynpoBigHUX aHoTari jis noHag 300 000 BuaiB.

Buoammni eéueni-oionocu Ykpainu

Cepen BCECBITHBOBIJIOMUX y4eHUuX-010J10T1B Oarato HaIIux
CHIBBITYM3HUKIB, HANpPUKIAaA, 3aCHOBHHK Yy4YeHHS mpo Oiochepy mnepiuit
npe3uneHT Akanemii Hayk CPCP, akagemik Bonogumup IBanoBuu BepHancbkuii
(1863-1945), 3acHOBHHMK iMyHOJOrIl Ta MikpoOiosorii, maypear HoOemiBebkoi
npemii  Imna  Tmmia MeunukoB  (1845-1916), HaiiBimoMimmuii  €BOIIOIIOHICT

akazgemik IBan IBanoBuu IlImaneraysen (1884—-1963).



Bonooumup Isanosuu Beprnaocwvkuii (1863-1945)

Bonogumup  IBanoBuu  BepHanckkuii — mnpupojao3HaBenb,  (pinocod,
Ol0oreoxiMiK, OpraHi3aTop 1 TMEpIIM TOJOBa-TPE3UACHT YKpaiHCbKoi Akamemil
HayK, aBTOp BYEHHA Ipo Olocdepy sK LUTICHY NpUPOJHY cucTeMy. BiH yBaxas,
0 JIFOJIMHA CBOEIO MpAaIel0 1 CBOIM CBIJOMHUM CTaBJICHHSIM JI0 JKUTTS 3MIHIOE
Olocepy TmIaHeTH, 3aBIAKHM IbOMY Olocdepa mepexoauTb B Hoochepy.
Hoocdhepa— mne eram po3BuUTKy Oiochepu, Ha SIKOMY JIIOJMHA, CBIJOMO
BUKOPHCTOBYIOUM CBOI 3HaHHs, OyAe NIATpUMYBaTH icHyBaHHsS Oiocdepu Ta

CIIPUSATH 11 PO3BUTKY.
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Lnns Inniv Meunukos (1845-1916)



Y Bcix miapydyHWKax OOTaHIKM ONMHCAaHO TOJABIWHE 3aIUTiTHCHHS B
MOKPUTOHACIHHUX POCJIHH, BIIKPUTE LUTOJIOTOM i eMOpionorom pociun Cepriem
I'aBpuioBnuem HaBammuamm (1857-1930), skmit mnpamoBaB y KuiBcbkomy
yHiBepcuteTi. Y XapKiBCbKOMY YHIBEPCUTETI MpalfoBadl BIJOMHI O10XIMIK,
aBTOp poOIT 13 Oioximii OUIKIB, BIKOBHM Ta MOPIBHSAJIBHUM OloxiMiIK IBaH
MuxkonarioBuy Bymankin (1901-1960), ¢izionor i OioxiMmik, JIOAMHA, SKa
CTBOpHJIA IIKOJIY BiKOBOi (piziomorii, Onexcannp BacunvoBrnu Haropuuii (1887-
1953).

3HauYHUN BHECOK Y PO3BUTOK EBOJIOIINHOTO BuUeHHs 3poOuB Orexcanap
OnompiiioBnu  KoBaneBcbkuii  (1840-1901), aBTop poOIT, NPUCBSIUCHUX
NOPIBHSUIBHIN eMOpioJorii Ta ¢i3ioiorii 0e3XxpedeTHUX TBapUH.

Buparaum xipyprom Mukosow IBanoBuuem IIuporoBum (1810-1881)
OyJu 3akyiajieHl OCHOBM TomorpadiyHoi aHaToMii Ta OmNepaTHUBHOI Xipyprii, a B
1886 p. Bimomum MikpoOiogorom Mukonorw ®denopouyem I'amameem (1859-
1949) Oyno Bigkputo B Opeci mepury B Pocii 0GakTepionoridyHy CTaHITio,
akagemikoMm Oumnekcangpom OnekcanapopuueM Boromoabumem (1881-1946)
CTBOPEHO CYyYacHY IIKOJYy Marto(di3ionoriB, MiKpOOiOJIOroM Ta eImieMioIoroM
HNanunom Kupuiosuuem 3adosornum (1866—1929) Oyino 3acHOBaHO yKpaiHCBKY
MIKpOO10JIOTIYHY IIKOJY, BCTAHOBJICHO NUISIXM MOIIUPEHHS XOJEPH, PO3pOOJICHO
e(eKTHBHY JIIaTHOCTHUKY IIHOTO 3aXBOPIOBAHHS.

Bigomumu 61osoramu € 60Tanik, 010XiMik Ta (izionor pocivH Bosogumup
IsanoBuy IMamnanin (1859-1922) Ta OGioxiMik, TBOpelb Cy4acHOi 0i0XiMiYHOT
IIIKOJIM, JIFOJIMHA, OCHOBHI HAyKOBI POOOTH KO MPHUCBSYEHI O10XiMil HEPBOBOI
cuctemMu, O10XiMii M’A30BO1 JIsJIBHOCTI Ta O1loxXimii BiTaMiHiB QJiekcaHap
Boaoagumuposuy Iannanin (1885-1972).

CaiToBY BiioMICTh 3100ynu cenekuionepu Jles IlnatonoBuuy CUMHpPeEHKO
(1855-1920), sxmit 3aiiMaBCs CENEKIEI0 W aKIiMaTH3AII€l0 IJIOJOBUX POCIIHH,
Muxaitno ®enoposuy IBanoB (1871-1935), poOoTH SKOr0 MPHUCBSUCHI TUIEMIHHIH
crpaBi, ceyiekiii i akimiMaTtu3aiii TBapuH, Bacwie Sxosuu FOp’eB (1879-1962),

SIKAW TPUCBSTHUB CBOE JKUTTS CEJICKIIIT 36PHOBUX KYJIBTYP.



3Ha4yeHHs 0i0/I0TIYHOI HAYKHU B KMTTI JIIOJAMHHM i CyCHUILCTBA. 3aBAaHHA
Cy4acHoi OioJiorii

[cTopuunuii msX po3BUTKY Olosiorii mpuBiB A0 (OPMyBaHHS CHCTEMHU
O10JIOTIYHUX HayK. 3a AOCJIIKYBAHUMH 00’ €KTaAMHU CEepeJl HUX MOXXHA BUIIITUTH
300JI0T1I0, 0OTaHIKy, MIKOJIOTiIO,  BIPYCOJIOTiIO; 3a  JOCJHiIKYBaAaHMMHU
BJIACTHBOCTSMU i PyHKUisAMHU — (Di310J0T1I0, €eMOPIOJIOTi0, TEHETHKY, €T10JIOT1IO;
3a PpiBHAMH oOprasizaumii KHBOIo — MOJICKYJSIpHY 010JI0Tii0, ITUTOJIOTIIO,
TICTOJIOT1I0, aHATOMIIO, 010JIOTiI0 PO3BUTKY, €KOJIOTi0. barato 610JI0T1YHIX HAYK €
KOMIUIEKCHUMH, 1HTETPOBAHUMH, HANpHUKIaa Oioximis, O6iodizuka, pamaiodiooris,
oioreorpadis.

VYci 610J0T14HI HayKW TOB’s3aH1 MK CO00I0 1 yTBOPIOIOTh €AUHY CHUCTEMY
3HaHb PO KUBY NpUPOY. blosloriuHI HAYKH € TEOPETUYHOIO OCHOBOIO MEIMIIMHH,
arpoHOMii, TBApUHHMIITBA, a TaKOX YCIX Tajdy3edl BHPOOHMIITBA, IOB’S3aHUX 13
KUBUMU OpTraHi3MaMH.

Biosiorist Mae BaxkJIMBe MpaKTUYHE 3HAYCHHS B KUTTI JIFOJCTBA. JIOCSITHEHHS
O10JIOTIYHUX HAyK IIHPOKO BHUKOPUCTOBYIOTHCA [JIsi OTPUMAHHS MPOAYKTIB
XapuyBaHHsS, IHTPOAYKII W akjgiMaTH3allli OpraHi3miB, a TaKOXX HEOOXIJIHHX
PEUOBHMH METOJaMHU TE€HHOI 1H)XeHepii Ta OiloTexHojorii. biojoriuHi Hayku €
TEOPETUYHOI0 OCHOBOIO I BEACHHS CUIBCHKOTO, JIICOBOTO Ta MPOMHCIOBOIO
roCHoJapCTB. 3aBISKKW 3HAHHSAM 3aKOHIB CIIaJIKOBOCTI Ta MIHJIMBOCTI MO’KHA
CTBOPIOBATH BHCOKONPOAYKTHUBHI COPTU KYJIbTYPHHX POCIHMH 1 MOPIJl CBINCHKHUX
TBapuH. biojoriyni 3HaHHSA JAonomaraloTh y OOpoThO1 31 MIKIAHUKAMHU Ta
XBOpoOaMu KyJIbTypHUX POCIHH, TTapa3uTaMu TBapuH. BOHU BilirparoTh BaXKIHBY
POJIb Y BJOCKOHAJICHH] JIICOBOTO Ta pUOHOTO rOCIOAAPCTB, 3BIPIBHUIITBA.

JlocsirHeHHsT cydacHOi 010j0Tii HaOylIM MPAaKTUYHOTO 3aCTOCYBaHHS Y
MPOMUCIOBOMY  OI1OJIOTIYHOMY CHHTE31 aMIHOKHUCIOT, KOPMOBUX  OLJIKIB,
(depMeHTiB, BITaMiHIB, CTUMYJSATOPIB POCTY 1 3aCO0IB 3aXHUCTy POCIHH, IHIIUX

HEOOX1THUX PEUOBHH.



3a T10OMOMOTOI0 METO/IIB TeHHOI iHKeHepil 01070raMu CTBOPEHO OpPTraHi3MU 3
HOBUMHU KOMOIHAINISIMU CIIAJIKOBUX O3HAK Ta BIACTHBOCTEH, HAPUKIIAJ, POCIUHU 3
MIJBUIIICHOK CTIMKICTIO /10 3aXBOPIOBaHb, 3aCOJICHHS TIPYHTIB, 3JIaTHICTIO 0O
dikcarrii atMmocepHOTro a30Ty TOIIIO.

['eHHa 1HXXEHEpis JIGKUTh B OCHOBI PO3POOKU MPHUHIMIIB O10TEXHOJIOTI,
MOB’s3aHOT 3 BUPOOHUIITBOM OIOJOTIYHO AKTUBHUX pPEYOBUH (IHCYJIIH,
aHTHOIOTHKH, 1HTEp(EpPOH, HOBI BaKUMHU [UIsI MOPOPUIAKTHKU 1H(EKIIHHUX
3aXBOPIOBaHb JIIOJWHU Ta TBAPUH).

Teopetnuni gocarHeHHs 010J0TIT HIMPOKO 3aCTOCOBYIOTHCS B MEIUILIMHI.
Hamnpuknan, reHeTH4HI JOCTIHKEHHS TO3BOJSIOTh PO3POOJISITH METOAM PAHHBOI
J1arHOCTUKH, JIIKYBaHHS Ta NpOo(UIAKTUKU 0aratboX CIaJKOBUX XBOPOO JIFOJAUHH.

Po3p’si3aHHS TakMX Ba}XJIMBHX NpoOJieM Cy4yaCHOCTI, SK OXOpOHa
HABKOJIMITHBOTO CEPEIOBUILA, PALIOHAIbHE BUKOPUCTAHHS MPUPOJIHUX PECYPCIB
Ta MIABUILEHHS MTPOAYKTUBHOCTI POCIMHHOTO CBITY, € MOKJIMBUM JIUIIIE HA OCHOBI
010JIOTIYHUX TOCIIKEHbD.

BupatHi BiAKpUTTS, 3po0JeH] B PI3HUX ramy3six O10J0rii, BUCYHYJIU ii Ha
nepeaHii Kpail MpHUPOJO3HABCTBA, CYTTEBO BIUIMHYJIM Ha MOOYAOBY Cy4acHOI
HAyKOBO1 KapTUHU CBITY.

biosorist TicHO MOB’si3aHa 3 IHIIMMH NPUPOJHUYUMHU AUcHUIUTiHaMu. Ha
MeX1 HAayK BHHUKAIOTh M YCHIIIHO PO3BHUBAIOTHCS HOBI HAMpsIMKU: Oloximis,
0io¢i3uka, O10ki0epHeTHKa, O10HIKa, MaTeMaTuyHa 010J0r1s, 6101H(OpMaTHKA.

CyuacHa 0ioyiorisi akKTHUBHO OCBOIOE 1 TyMaHiTapHy cdepy, TOCIIHKYIOUU
010J10T1YH1 BUTOKM TaKHUX SIBUII, SIK KyJbTypa, MUCTEITBO, BJaja, arpeCUBHICTH,
anbTPYi3M, yHOpaBJiHHS, JIJEPCTBO, J000B. PO3BHBalOTHCS Taki HayKH, SK
€TOJIOT1S JIFOIMHHU, COI[10010JI0TIsI, €BOJIIOLIHA IICUXO0JIOT1S TOIIO.

3B'130Kk 010JI0TIi 3 MNPUPOJAHUYMMU Ta TYMaHITADHUMHM HAayKaMH HE €
BUnaakoBuM. OIMUH 13 HaUBIIOMIIMIMX HAyKOBLIB XX CTOJITTS, Jaypear
Hob6emniBcrkoi mpemii Makc [Inank Tak ckazaB npo 11e: «Po3moain Hayku Ha OKpeMi
chepu OOYMOBIIEHHI HE CTUIBKM MPUPOJOI peyed, CKUIbKA OOMEKEHOIO

3IaTHICTIO JIFOJICHKOTO Ti3HaHHSA. HacmpaBmi iCHye HeEnmepepBHHM JAHIIOT BiJl



¢i13uku 10 Ximii, yepe3 O10JIOTiI0 i AaHTPOIIOJIOTIO A0 COLIANBPHUX HAYyK, JIAHLIOT,
KOTpUH B KOJHOMY MICII HE MOKe OyTH PO3ipBaHUM, JIUIIE 3a CBABLILIAM.
ITiocymyemo...
CyuacHa 6iosoris copmyBanacsi B pe3ysbTaTi TUCAYOJIITHROTO PO3BUTKY
HayKoBOi TyMKH. biojioris — 6ararorpanHa Hayka, 110 OXOILIIOE P13H1 HANPSMKHU Ta
rany3i 3HaHb. BoHa € (yHIaMEHTOM Il PO3BUTKY IHIIMX Tally3eM, Bifirpae

BaXUIUBY POJIb Y MPOMHUCIIOBOCTI, CIJILCHKOMY TOCIIOIaPCTBI Ta METUIIMHI.

Cy4yacHe BU3HAYEHHS NOHATTS «KUTTH»

XKutts € HacTUIbKM pPI3HOMAHITHMM Ta OaraTorpaHHuM, WO JaTd
OJTHO3HAYHE Ta BHWYEPIIHE O3HAYCHHS I[HOTO SBHUINA TPUPOIU OYKE CKIAIHO.
XKuTTs pisHOMaHITHE — CyIlla, BOJAA Ta MOBITPS 3acesieHl Pi3HUMHU (HOpPMaMU KUTTSL.
Icnye Garato o3Ha4YeHb KUTTS, SIK1 JaJdu Pi3HI HAYKOBII B pi3HMUM yac. Hanpukian,
ApHCTOTENh BU3HAYAB JKUTTS SIK «XapuyBaHHs, PICT Ta MOCTapiHHI», TpeBipaHyc
BBa)KaB, IO KUTTS — «CTIMKa OJJTHOMAHITHICTh MPOIIECIB 3a BIAMIHHOCTI 30BHIIIHIX
BILUIMBIBY, akamemik . II. TlaBjoB Bu3HAuaB HOT0 SK «CKJIQAHUNA XIMIYHHH
nporuecy, a akaaemik O. I. Onapin — K «0coOJuBY, TyKe CKIagHy (opMy pyxXy
Marepii».

VY XIX cromiTri (opMystOBaHHS TOHATTS KUTTA Oyj0 TakuM: «OKuUTTS €
CocoOOM 1CHYBaHHSI OLJIKOBUX TUI, CYTTEBUM MOMEHTOM SIKOTO € MOCTIMHUMN
OOMIH pPEYOBUH 13 30BHIIIHLOI MPUPOJAOID, IO iX OTOYy€e, JO TOro X 13
IPUIMUHEHHSM 1IbOT0 OOMIHY PEYOBHH HPUIUHSAETHCS 1 )KUTTS, IO MPU3BOJUTH A0
po3kianaHHs Ouikay. B iHmomy ¢opmyitoBaHHI, sike BIIHOCUTBCS yxke A0 XX
CTOJITTS, 11€ BU3HAUCHHS 3BYUUTh TakK: «KUTTA — 11€ cnocid iCHyBaHHS O1JIKOBHUX
TIA 1 HYKJIEIHOBUX KHUCJIOT, CYTTEBUM MOMEHTOM SIKOIO € TOCTIHHUN OOMiH
PEYOBHUH 13 HABKOJMILHIM CEPEAOBMILEM, A0 TOTO K 13 NPUIHHEHHSIM ILHOTO
OOMIHY IPUIUHAETHCS 1 KUTTS.

VY  HailOuIbII 3araJlbHOMY CEHCl JKUTTA BHU3HAYalOTh SK AKTHBHE
NIATPUMYBAHHS 1 CAaMOBIJITBOPIOBAHHS CIIELM(PIYHOI CTPYKTYPH, 1O BiIOYBAETHCSA

13 3arparaMM OTpHMaHOI 330BHI €Heprii. I3 1bOoro oO3HAYCHHS BUILIUBAE



HEOOX1/IHICTh TOCTIHHOTO 3B’SI3Ky OpraHi3My 3 HAaBKOJMUIIHIM CEpPEelIOBHUIIEM,
00OMiHY PEYOBHHOIO Ta EHEPTIEI0 OJIMH MIXK OJTHUM.

BusHaueHHs )KUTTS K TIpoiiecy 0OMiHY PEUOBHUH JOTIOBHIOETHCS B Cy4acHIN
010J10ri1 foro opratizaiiHuM, iIHPOPMAIIITHUM 1 €BOIOLIIHUM TPaKTyBaHHSIM.

3riIHO 3 OpraHi3aliiHUM TPAKTyBaHHAM, IS KUTTS XapaKTEPHUMH € MEeBHI
CTPYKTYpH, 1 BOHO MNPHUNHMHAETHCS 3 pyHHAIli€l0 IHUX CTpyKTyp. Hampuxman,
ICHYIOTb OUIKH-(DEpMEHTH — MOJIEKYJIH, IO HPUCKOPIOIOTH XIMIYHI peakiii B
KHUBHX oOpradizMax. be3 NHX CTPyKTyp OJKUTTS TNPUOUHIETHCSA. 3riHO 3
1H(GOpMaLIHHUM TPAKTYBaHHSAM, CTPYKTYpPH, HEOOXIHI JIJIsl )KUTTS, CTBOPIOIOTHCS

Ha OCHOBI 1H(pOpMaIlii, sIka MICTUTHCS] B TEHETUUHUX MpOrpamax.

Monexyna /[HK, axa micmumo y cobi eenemuuny ingpopmayiro

3riIHO 3 €BOJIIOIINHUM TPAKTYBaHHSIM, y TpoIeci pearizamii iHpopMmarii
BIJIOYBAETHCS €BOIOLIMHUNA PO3BUTOK HKUBOTO.

Takum YWHOM, XUTTSA — 1€ OCOOJMBUN CMOCIO ICHYBaHHS OpPTaHi3MIB,
CYTT€BUMH (PaKkTOpaMu SIKOTO € OOMIH PEUYOBHH 13 HABKOJUIITHIM CEPEOBUIIIEM Ta
BIITBOPEHHS MOAIOHUX 001 cucteM. JKUBI cUCTeMU 3aTHI 10 BIOPSIKYBaHHSI, 10
CTBOPEHHS TIOPSAJKY 3 XaoCy, a TaKOX JO0 €BOJIOIII 3 BHUHHUKHEHHSM HOBHX
BJIACTUBOCTEN Ta sKOCTed. Ycs >KkuBa pedoBMHA 3emii, ToOTO Oiocdepa,
CIPUYMHMIIA TJIMOOKI 3MIHU B PO3BUTKY HAIIOI [JIAHETH.

Kurtsa — e onHa 3 dopm iCHYBaHHS MaTepii, SIKICHO OUIbII BHCOKA, HIXK
¢d13uuHa 1 XiMiyHa (Gopmu icHyBaHHS Matepii. JKUTTS XapaKTepus3yeTbCs HU3KOIO

0CO0JIMBOCTEM, IO BIAPI3HSIIOTH JKUBE BiJl HEKUBOTO. By/b-sike 03HAUEHHS KUTTSA



000B’SI3KOBO MICTUTh OMUC IUX ocoOiuBocTed. CaMe mpo HUX HEOOXITHO 3HATH,
00 JaTH HAMOUTBIIT BUYEPITHE O3HAYEHHS TOTO, 1110 TaKe KUTTS.

OCHOBHI BJIACTHMBOCTI KHBOT'0

XKusi cuctemi MarOThb O3HaKH, Kl BIACYTHI B 0araThOX HEKHUBHUX CHCTEM.
Opnak cepell IIMX O3HAK HEMAa€ KOIHOI Takoi, sika Oyja OW BIACTHBOIO JIMIIE
KUBOMY. MOXUIMBUN CIIOCIO OMUCATH KUTTS — 1€ Ha3BaTH OCHOBHI BJIACTHUBOCTI
KUBHUX cuCTeM. JKUTTS — 11€ OCOONIMBHUI CTaH Martepii, SSIKOTO Ha0yTO 3a PaxyHOK
TaKUX BJIACTUBOCTEU.

1. )XuBi cucreMu € 1O BIJHONIICHHIO 70 HABKOJHIIHBOTO CEPEIOBUIINA
BiIKpUTUMHU cHCTeMaMH, TOOTO M BIAaCTUBUN OCOOJIMBHI CHOCiO B3aeMoOli 3
HABKOJIMIITHIM CEepeIOBUIIEM — O0OMiH pe4yoBMH Ta eHeprii. OcHOBY OOMiHY
PEYOBHH CKJIAJAlOTh B3a€MOIOB’sI3aHI Ta 30ajJaHCOBAHI MPOIECH ACHUMITISIT
(ToOTO TIpoIIecH O10CHHTE3y PEUYOBHH B OpraHi3Mi, JJIs SAKUX MOTpiOHA eHepris) 1
JUCUMUIAIIT (TOOTO MpolecH po3Mnaay PEYOBUH, 10 B1IOYBAIOTHCS 3 BUALICHHSIM
eHeprii, HeoOX1THOT IJIs1 PeaKilii 610CUHTE3Y).

2. JIns )KMBHUX OpraHi3MiB XapaKTEpPHOIO € €IHicTh XiMiuHOro ckiaamy. /o
CKJIaJy >KMBUX OPTaHi3MiB BXOJSTH Tl caMe XIMIYHI €JIEMEHTH, IO 1 10 00’ €KTIB
HEeXUBO1 pupoau. O HAK CITIBBITHOIICHHS CIEMECHTIB Y )KMBOMY Ta HS)KHBOMY HE
€ OJHAKOBUM: y KMBHX opraHizmax 98 % XiMIYHOro CKJIaJly MpUIagae Ha YOTUPHU
enemenTr: Kapoon, Okcuren, Hitporen 1 ['inpores.

3. €1MHMI NPUHIMII CTPYKTYPHOI OpraHizaimii.

EnemenTtapuoto CTpyKTypHO-(DYHKIIIOHAILHOIO  OJUHUICI0 JKUBOTO €
kiiTrHA. [103a KIIITUHOIO KUTTS HEMAE.

4. JIns ®KUBHUX CUCTEM XAPAKTEPHUMU € CKJIAJHICTH Ta BUCOKHUM CTYIiHb
IXHbOI oprauizauii. byp-ska ckiiamoBa opra”izMy Mae CreliaibHe MPU3HAUYCHHS
Ta BUKOHYe mneBH1 (yHKiii. Lle BiIHOCUTBCA He JMIIE O OpraHiB, aje # 10
opraHesn 1 MOJIEKYII.

5. Kurrs € amantuBHuM. JKuBI opraHi3mMu 100pe NPHUCTOCOBAHI JI0

CEpeOBUIIA KUTTS 1 BIAMOBIIAIOTH CBOEMY CITOCO0Y KUTTsI. OcoOIMBOCTI OY10BH,



G yHKIIIH 1 MTOBEIIHKY MTEBHOTO OPTaHi3MYy, IO BiJIMTOBIAIOTH HOTO CIIOCO0Y KHUTTS,
HA3HMBAIOTHCS AAaNTALIAMM (IPUCTOCYBAHHSIMU).

6. IcHyBaHHSI KOKHOi OKpeMOi 010JIOT1YHOI CUCTEeMHU € OOMEXEHUM Y 4aci,
TOMY MIATPUMYBaHHS KUTTS TOB’S3aHE€ 13 CAMOBIITBOPEHHSIM, TOOTO
PO3MHO:KeHHSIM. PO3MHOXEHHSI JKMBUX OpraHi3MiB TMOB’S3aHE€ 3 TaKUMU
byHIaMEHTAIBHUMH BIACTUBOCTSIMH 5KMBOTO, SIK CIIAJKOBICTh T4 MIHJIUBICTb.

/. CnagkoBicTh ToNsira€ B OCOOJMBOCTI OpraHi3MiB IepefaBaTH CBOI
O3HaKH, BJIACTUBOCTI Ta OCOOJMBOCTI PO3BUTKY BiJ TMOKOJIHHS JO MOKOJIHHS.
Bona o6ymoBinena BiiHOCHOO mocTiitHicTio OyaoBu Monekyn JHK. CnankoBicts
3a0e3neyye CTaOUIbHICTh Ta MOCTIHHICTh O3HAK 1 € KOHCEPBATHUBHOIO CHIIOIO, IO
JI03BOJISIE OpTaHi3MaM caMo30epiraTucs.

8. MinauBicTh — 1€ 3JaTHICTh OpraHi3My HaOyBaTH HOBHMX O3HaK Ta
BJIACTUBOCTEH, ICHYBaTH B pi3HUX (opMax Ta Bapiamisx. B ocHOBI cmaakoBoi
MIHJIMBOCTI 3HaXOJAThCS 3MIHU CIAIKOBUX MoOJjeKyd — moJiekyn JJHK. MinnuBicTh
MPUBOJUTH JI0 PI3SHOMAHITTS KUBHX OPTaHi3MiB, a I1€, CBOEIO YEProt0, CIPUUNHSIE
MOSIBY HOBUX (DOPM KHUTTSI.

9. Jlns BCiX JKMBHX OpraHi3MiB XapaKTepHUMH € TIPOIECH POCTy Ta
po3BUTKY. PocTu — 3HauuTh 30UIbIIYBaTHCS B po3Mmipax 1 Maci, 30epirarouu
3arajbH1 pucH Oya0BH. PO3BUTOK CyNpPOBOMKYETHCS 3MIHOIO )KMBUX 00’ €KTIB.

10. Po3BUTOK mpeacTaBieHUN IHAMBIAYaJdbHUM Ta ICTOPUYHUM
PO3BUTKOM. [IpoTAroM i1HAMBIAYAJIBHOTO PO3BUTKY (OHTOr€HE3y) MOCTYIOBO 1
MOCJTIIOBHO TPOSIBIISIIOTHECS BCl BJIACTUBOCTI OKPEMOTO OpraHi3my. lcropuuHuii
PO3BUTOK CYIIPOBOJDKYETHCSI YTBOPEHHSIM HOBHUX BHJIB Ta MPOrPECUBHUM
YCKJIaTHEHHSIM KHUTTH.

JIJ1st )KUBOTO XapaKTEPHOIO € 3/IaTHICTh IO ICTOPUYHOTO PO3BUTKY Ta 3MIHH
B1JI TIPOCTOTO /10 CKJagHoro. Llei mporiec Ha3MBaKOTh €BOJIIONIEI. Y Pe3ysbTaTi
€BOJIIOLIi BUHUKIO BCE PI3HOMAHITTS UBUX OPraHi3MiB, MPUCTOCOBAHUX [0
NEBHUX YMOB i1CHYBaHHS.

11. Moapa3auBicTh — HEBIJ’ €MHAa pHUCa, BJIACTUBA JUISI BChOTO >KUBOTO.

BoHa BupakaeTbcs B peakilisix KUBUX OpraHI3MiB Ha 30BHIIMIHIA BIUIMB. Peaxiris



0araTOKJIITUHHUX OpraHi3MiB Ha TMOJPa3HEHHS 3AIMCHIOETHCA 3a JOTOMOTOI0
HEPBOBOI CUCTEMH 1 HA3UBAETHCS pedpiekcom. OpraHizmMu, 10 HE MaIOTh HEPBOBOI
CHCTEMM, HalpHKIaj HaimpocTimn a6o pocIvHM, Mo306aBieHi pediekciB. IXHs
peaxiiis Ha BIUTUB 30BHIIIHIX YNHHUKIB BUPAXKAETHCS Yepe3 3MIHY XapaKTepy pyxy
abo pocty. Peakuii y BianoBiJib 13 OOKYy HAWUMPOCTIIIUX OJHOKIITHHHUX TBapWH
Ha3MBaIOTh Takcucamu. Hanpuknan, no3uTUBHUNA (HOTOTAKCUC — PYX Y HAINPSMKY
710 CBITJIa, HETATUBHUM (POTOTAKCHUC — pyX y HANPSIMKY BiJ CBITJIA.

[lin Tpomi3MamMu MaioTh Ha yBa3l MEBHUM XapakTep POCTY, BIACTUBUU
pocnuHam. Tak, cTe610 Mae NO3UTHBHHM TeTiOTPOII3M, OCKUIBKM pOCTE B
HaANpsSMKY JI0 COHLA, a KOPiHb MAa€ MO3UTUBHUI I€OTPOIi3M, OCKUIBKH HOTO picT
BIJIOYBAETHCS B HANPSIMKY J10 LEHTPY 3emi. [l pociauH XapakTepHUMHU € TaKOXK
HACTil — pyX YacTUH pOCIMHHOTO OpraHi3My, HAaNpHUKIaa JUCTS, MPOTATOM
CBITJIOBOT'O JIHS, 110 3aJICKUTH B1JI OJ0KEHHS COHIIA.

VYce 1e npukiIaan noapa3iuBoCTi.

12. JIuckpeTHicTh — BaxWBa 3arajbHa BIacTuBICTh Martepii. CioBo
«JIUCKPETHICTBY  MOXOAWTH Big JaTMHCbKoro  discretum, mo  o3Havae
«TEePEePUBUACTUIY, «PO3IUICHHI», «TOU, IO CKIAMAETHCS 3 JACKUIBKOX YaCTHHY.
Kutta Ha 3eminl NposBISE€TbCA Y BUMIISIAL TUCKpEeTHUX (hopM. Bynb-gka 61oyoriuHa
cucteMa (Hampukiaja, OpraHi3M, MOMYJAIis, BUJI, OIOLIEHO3) CKIAAAEThCA 3
OKPEMHUX YaCTHH, MPOTE TAKUX, 110 B3a€MOIIOB’s3aHI, B3a€EMOIIIOTh i YTBOPIOIOTH
CTPYKTYPHO-(YHKIIOHAJIbHY €IHICTb.

13. BaxnuBoi0 BIACTUBICTIO JKHBUX CHCTEM € aBToperyJsuis. JKubi
OpraHi3Mu, LI0 J>KUBYTh B YyMOBaxX CEpEAOBHUINA, SIKI MOCTIMHO 3MIHIOIOTHCA,
MOXYTh MIJATPUMYBATH TOCTIHHICTh CBOTO XIMIYHOIO CKJIaJy W 1HTEHCHUBHICTbH
¢i3iomoriuHux mporieciB. Taka 3AaTHICTh OTpUMaja Ha3By TOMEOCTas3.

14. Jlng ®KUBUX CUCTEM XapaKTEPHOIO € PUTMIiYHiCTB. [lepiognyHi 3MiHM B
HABKOJIMIIHEOMY CEPEIOBHUIIl 3HAYHUM YWMHOM BIUTMBAIOTH Ha XKUBY TMPHUPOY,
dbopmyroun BIaCHI PUTMH KUBHUX opraHi3miB. Lli putMmu 3anexats BiJi pUTMIYHHUX

npoiieciB, xapaktepuux st Conirs, 3emuti, Micsis, ToOTO BOHU MalOTh KOCMIYHE



MOXO/KEHHS. PUTMIUHICTh cpsMOBaHa Ha Y3ro[KeHHs (YHKIIA OpraHi3MiB i3
HABKOJIMILIHIM CEPEOBUILEM 1 € HEB1I'€MHOIO BIIACTUBICTIO KHUBOTO.
Haui mpo xuTTH...

XKutts — e ogna 3 ¢opM icCHyBaHHS MaTepii, SKICHO OUIbLI BUCOKA, HIXK
¢di3nyHa 1 XimiuyHa (GopMu ICHyBaHHsI Martepii. BoHa XapakTepusyeTbes nuiie i
IPUTaMaHHUMU BJIACTUBOCTSIMHU.

JKuBi cucreMu MO BIAHOIIEHHIO JO HAaBKOJMIIHBOTO CEPEIOBUINA €
BIIKPUTUMHU CHCTEMaMH, IM MpUTaMaHHUM OOMIH PedYOBHH Ta eHeprii. s ®KuBuX
OpraHi3MiB XapakTepHa €JHICTb XIMIYHOTO CKJIaay Ta €IUHUN TMPUHIIUI
CTPYKTYypHOI 1 (YHKIIOHANBHOI opraHizamii. BakiuBi BIacTUBOCTI >KHUBOTO —
CHaJKOBICTh, MIHJIUBICTh, MOJIPA3IUBICTh, TUCKPETHICTb, PUTMIUHICTb. [ BCix

KUBUX OPraHi3MiB XapaKTEPHUMHU € MPOLIECH POCTY Ta PO3BUTKY.

PiBHI oprani3amuii ;kuBoi MaTepii

VYcs kuBa mpupoja moOyJoBaHa 3a lepapXiyHUM mNOpuHOUNOM. [[ns Hei
XapaKTepHUMH € PI3HI PIBHI OpraHizaiii CTPYKTyp, MK SKHMHU ICHY€ CKJIaaHa
CymiIpsiAHicTh. JKUTTA Ha KOXKHOMY PiBHI HOoro oprasizailli BUBYalOTh BIAMOBIIHI
raxy3i 610JI0r1i.

Ha monexkynasipHoMy PpiBHI NpPOXOAUTh MEXa MIK JKUBUM 1 HEKUBUM.
MounekynsipHUi piBeHb KUBOTO BUBYAIOTH TaKl HAyKH, sIK 010XiMisl, MOJEKYJISIpHA
O10JIOTis, MOJICKYJISIpHA T€HETHKa, €H3UMOoJIoris Toio. [IpenmeToM mociimKeHHs
UX HAyK € CTPYKTYpHO-(DYHKIIOHAJIbHI OCOOJIMBOCTI MOJIEKYJ HYKJIETHOBHX
KHUCIIOT, O1IKiB, BYTJICBOJIIB, JIMAIB Ta 1HMUX OioJoriyHUX MOJeKysa. Ha mpomy
PiBHI BIIOYBAIOTHCS OCHOBHI MPOIECH KUTTEMISUIBHOCTI, TaKi IK OOMIH PEYOBHH,
Xap4yyBaHHS, JUXaHHS, OPA3JIUBICTb.

KaitTunauii piBeHb opranizamii XWBOrO BHBYAIOTh TaKi HayKH, SK
LUTOJIOTIS, UTOPI310JI0TiA, UUTOreHeTHKa. [IpeaMeToM HUX HAayK € BUBYEHHS
CTPYKTYPHO-(PYHKITIOHAIBHOI OpraHi3ailii KJIITHH: 1 TaKUX, 1110 BUCTYIMAIOTh Y POJIi
CaMOCTIMHUX OpraHi3miB (Hampukiana, OakTepii, OJHOKIITUHHI TBapUHU Ta

POCIIMHU), 1 TAKUX, 110 BXOJATH J0 CKJIaTy 0araTOKIITUHHUX OPTaHi3MiB.



Krnituan, mo MarwTh CHUTbHE TMOXO/KEHHS Ta BUKOHYIOTH CXOXi (DyHKIIII,
YTBOPIOIOTh TKAHWHU. TKAHMHHUI piBeHb Opradizamii ’KHBOIr0 BHBYA€ HayKa
rictosiorisa. IlpeaMeroM TicToJIOTIi € BUBUEHHS CTPYKTYPHO-(YHKI[IOHAJIBHOI
oprasizaiii pi3HuUX TUIIB TKaHUH. OCKUIbKU TKAaHUHU YTBOPIOIOTH OpraHH, 4acTo
rOBOPSITH MPO OpPraHHO-TKAHMHHUUN pPIBEHb OpraHizauii >KMBOT0, XapaKTepHUU
TUIBKH JJ1s1 0araTOKJIITUHHUX OpTaHi3MiB.

OpranizmoBuii piBeHb oOprasizaifii >XHBOTO— II€¢ PIBEHb I[LTICHOTO
opranismy. Moro BMBYalOTH 0araTo GiOJOTiUYHMX HAyK, HAIPHKIAN AHATOMIL,
¢i3iozoris, emOpiosoris, 610J10Tisl pO3BUTKY TOUIO.

OpranizmMu yTBOPIOIOTH O10JIOTIYHI CHCTEMH HAJOPTaHI3MOBOTO PiBHS —
NOMYJISALIT Ta BULY, TOMY BUIUISIOTH NOMYJISIiHHO-BUAOBHI piBeHb opraHizaiii
kuUBOro. lleil piBeHb BHMBYAIOTH Taki HAyKH, SK CHUCTEMaTHKa, MOIYJALIiHA
reHeTHKa, TOMYJISIiiHAa €KOJIoTisl, eBoJjIoliiiHa Oiojoris Ta iH. Ilpeamerom
BUBYCHHSI LMX HAYK € TE€HETHWYHI, €KOJOTIYHI i EeBOJIOLIMHI XapaKTEPUCTUKU
TIOMYJISITIIA Ta BUJIIB.

[CHYIOTH CHCTEMH HAJIOPraHi3MOBOTO PiBHS OUIBIN CKJIaJHI, HDK BUI. Tak,
CYKYIHICTb, IO 1CTOPUYHO CKJIanacsi, POCIHH, TBapWUH, MIKPOOPTaHi3MiB, SKi
HACEJSAI0Th IUIAHKY cylIl abo BojgoiMuIia (010TUIT) 1 XapaKTepPU3yIOThCS EBHUMU
BIJIHOCUHAMHU SK MDXK CO0OI0, TaKk 1 3 IHIIMMH a0loTMYHUMHU (pakTopamMu
HaBKOJIUIIIHBOTO CcepeloBUIIA, Ha3MBaKOTh OioeHo3oM. BuninsroTs
OioneHOTHMYHUIT piBeHb OpraHizauii ;KUBOI0, KU BUBYAE HaAyKa O101[€HOJIOT 1S,

Bioreouenornynmnii (a00 ekocucTeMHUIl) piBeHb OpraHizaumii sKMBOTO €
nie Ot ckiagHuM. bioreomeno3 (ekocucerema) — 1€ CYKYNHICTh OpraHi3MiB
PI3HUX BHJIB Ta PI3HOI CKJIQJHOCTI OpraHizailii 3 yciMa YUHHUKaMH KOHKPETHOTO
CEpellOBUINA IXHBOTO IKUTTSA — KOMIIOHEHTamu atMmocdepu, rigpochepu Ta
mitochepu. BiH 0OXOIUIl0e HeopraHiuHi W OpraHiuHi pPEYOBHHH, aBTOTpO(dHI W
rerepoTpodHi opraHizmMu. bioreoieHosorisa — e Hayka, 10 BUBYAE CTPYKTYpy W
OCHOBHI (YHKIIIi 610T€0IIEHO3Y — aKyMYJIAIIIO Ta IEPEPO3MOIiT SHEprii.

BiocdepHuii piBeHb opraHizaiii JKMBOrO — 1€ HaWBUIIMI pIBEHb

opranizaiii >XuTTsS Ha Hamid 1aHeTi. biocdepa — reonmoriuna 06010HKa 3eMil,



sIKa 3aceJieHa KUBUMH OPTaHi3MaMu, 3HaXOIUTHCS MiJ IXHIM BIUIMBOM Ta 3alHATA
OPOAYKTaMHU iXHBOI KUTTEIISIIBHOCTI; TJI00aIbHA eKocucTeMa 3eMITi.

Hayka, 1m0 BHBYa€ BUHUKHEHHS, €BOJIOLIIO, CTPYKTYpY Ta MeEXaHI3MH
¢ynkiionyBanHs Oiocepu, HazuBaeThes Oiocdepolioriero. B 11 0CHOBI JEKUTH
BueHHs B. I. BepHajcbkoro npo 6iocdepy.

Ane 3aedcou mpeba nam’smamu npo me, WO NPUPOOA He 3HAE NPO HAUL
NOOIN HA HAYKU, B0HA €0UHA, A PIBHI OP2aHi3ayii HCUBO2O0 MICHO MO8 A3AHI MIdC

cobor0.

Metoau 0i0IOrTYHMX AOCTIAKEHD

Biosioriss BuBUae XHMBI CHUCTEMH 3a JOMOMOTOI PI3HOMAHITHUX METOJIiB.
['0n0BHMMU € ONHUCOBUM, NOPIBHSAJIbHUM, EKCHEPUMEHTAIbHUN, 1CTOPUUHHMA,
CTATUCTUYHHUIA METOJ] 1 METOJIU MOJICITFOBAHHS.

OnucoBuii Meroa 0a3yeTbcsi Ha METOJI CIOCTEPEKEHHS, SKUM Jae
MOJKJIMBICTh aHaJI3yBaTH W OMUCYBATH OCOOJMBOCTI OlojoriYHMX cucTteM. AOu
3’4CyBaTH CYTHICTh TOTO 4YM TOro OIOJOTIYHOIO SBHIIA, HEOOXITHO 310patu
dbakTHuHUI MaTepian Ta omnucatu Horo. 30WpaHHs U ommcaHHS (akTiB OyIo
OCHOBHHMM METOJIOM JIOCHII/I)KEHHSI B paHHIM Mepio po3BUTKY O10J10Tii, OJIHAK BiH
HE BTPAaTUB CBOr0 3HauYeHHs 1 goremnep. Lleil MeToq mMpPOKO PO3MOBCIOIKEHUN Y
300J10T11, 00TaHIIll, €KOJIOT1i, €TOJIOTIi Ta IHIIKUX 010JOTIYHUX HAYyKaX.

IopiBHsAIBHMI METOA TO3BOJISE MIISXOM MOPIBHSHHSA BUBYATU MOAIOHICTD
Ta BIJIMIHHICTh OPraHi3MiB 1 IXHIX YacCTHH. 3aBMISKUA TOPIBHSIBHOMY METOIY
BUHHKJIA CUCTEMaTHKa, OyJia CTBOpEHA KJIITUHHA TEOPisi, PO3BUBAIIUCS €BOJIIOIIITHI
noryisiau. ICHye MOpIBHsUIbHA aHATOMIS, MOPIBHSJIbHA €MOPIOJIOris, MOPIBHSJIbHA
¢iziomoriss Ta OaraTo IHIIUX HAOPSAMKIB O10JIOTii, 10 BUKOPUCTOBYIOTh
MOPIBHSJIBHUN METOJT BUBUCHHSI )KHUBOTO.

ExcnepuMeHTAJbHUI MeTOX JOCIIKEHHS SIBUILl MPUPOAU TOB'SI3aHUM 3
AKTUBHUM BIUTMBOM Ha HUX IUISXOM MPOBEJACHHS MOCHTIIIB (€KCIEPUMEHTIB) Y
KOHTPOJIbOBaHUX yMmoBax. Lleil mMeTon 103BOJsiE BMBYATH SIBUILNA 130JIbOBAHO 1

JOCSITaTU TOBTOPIOBAHOCTI PE3yJbTaTIiB 3a BIITBOPEHHS THUX CaMUX YMOB.



ExcriepumenT 3abe3nedye OiabIn TAMOOKE, HIK 1HII METOIW JTOCIHIKEHHS,
pPO3KPUTTS CyTHOCTI Oilosoriuamx sBuml. Came 3aBASKA EKCIIEPUMEHTaM
MPUPOJIO3HABCTBO B IIJIOMY Ta O10JIOTiA 30KpeMa MNPUHIUIA 70 BIAKPUTTS
OCHOBHUX 3aKOHIB MPUPO/IH.

ExcniepuMeHTanbHuil METOJ CIYTy€e HE JIMIIE AJig MOCTAaHOBKMU JIOCIIJIIB,
OTpUMAaHHS BIJMOBIIEH Ha TMOCTaBJICHI 3alMWTaHHS, aje W IS JIOBEACHHS
MPaBUJIBLHOCTI TPUHHATOI HAa TOYATKYy TIMOTE3W abo J03BOJISIE BHECTH A0 HEl
KOPEKTHBH.

IcTopuyunmnii MeTOA JOCTIKEHHS SIBUIL PUPOH 3 ICOBYE 3aKOHOMIPHOCTI
MOSIBU Ta PO3BUTKY OIOJIOTIYHMX CHCTEM, CTAHOBJICHHSI IXHBOI CTPYKTypU Ta
GyHKIIIH.

CraTucTMYHMii MeTOJ JOCT/DKEHHS SBUI NpUpPOIM Oa3yeTbCs Ha
CTAaTUCTHUIIl — Tally3l 3HaHb, y SKId BHUKIAJCHO 3arajbHi IWTAaHHS 30UpaHHA,
BUMIPIOBAHHA M aHai3y MACOBHX CTATUCTUYHMX AaHUX. CTaTHUCTHYHI JaHl — L€
CHUCTEMATU30BaHI KUIBKICHI a00 SKICHI MOKa3HUKHA MAacOBOTO SIBUINA YW IMPOIIECY.
CTaTUCTHYHI METOU — I1€ METOAM aHaJi3y CTATUCTUYHUX JTaHUX.

CratucTuyHl METOJIl JIeKaTh B OCHOBI OyIb-SKOTO Cy4aCHOTO HAyKOBOTO
NoIIyKy. be3 HUX € HEMOKIJIMBUM MMi3HAHHS 010JIOTTYHUX 00’ €KTIB Ta MPOIIECIB.

Metoa mMoaesloBaHHsI sBIsie cOO0OI0 METOJ BHUBUEHHS TEBHOTO TMPOIECY
abo sBUINIA Yepe3 BITBOPEHHS MOro abo WOro BIACTUBOCTEH y BUTJIAI MOJEIIIL.
OOpazHa Mopaenb MOXKE TMEpPEeXOAWTH B MaTeMaTWyHy. Y 1bOMY BHIAJKY
CHIBBIJIHOIIIEHHSI B MOJIETIl BUPAXKEHI 4yepe3 mMaTeMaTH4Hy (GopMy, a MOAIbIIe
EKCIIEPUMEHTYBAHHS 3BOJIUTHCS /10 IEBHUX MAaTEMaTUYHUX PO3PAXYHKIB.

[lepeBarn eKkcCIepUMEHTIB Ha MOJENSAX MOJSTAOTh y TOMY, IO T dac
MOJIEJIIOBaHHSI MOXKYTh OyTH BIATBOpEHI Takl KpailHi MOJIOKEHHsI, SKI 4acoM He
MOXHa BIATBOPUTH Ha caMoMy 00’ekTi. Hampuknaa, Ha OCHOBI MOJEIIOBaHHS
MOXHa 3’SICyBaTH MOXJIMBI HACJIIIKK ATOMHO1 BiftHU 17151 O10cdepu.

3a3HaueHl METOIM HE BHYEPHYIOTh YChOTO  apCceHaly  METOJIB,
BUKOPUCTOBYBaHUX Olosioriero. Y  mpomeci BHUBYEHHS JKUBHX OO0 €KTIB

3aCTOCOBYIOTh CBITJIOBE, JIFOMIHECIIEHTHE, €JEKTPOHHE Ta (Ha30BOKOHTPACHE



MIKpPOKOIIIOBAaHHS, SIIEPHO-MAarHITHUI PE30HAHC, PEHTTEHOJIOT1YHI 1 0e3/1Y 1HIIHNX
meToiB. KokHa OlosoriuHa Hayka Mae€ BJIACHI METOOU Ui BHUBYEHHS CBOTO
npeamera. ['eHeTrka, HaPUKIIAl, BUKOPUCTOBYE METO/I TOPUIO0JIOTTYHOTO aHaJI3Y

Ta 1HII TeHETUYHI METO/IH.

Otxe...

B ocHoBI Oyn0BU yCi€l )KUBOT MPUPOAU JIEKUTH 1€papXiuHuid npuHumn. s
Hel XapaKTepHUMHU € Pi3H1 PIBHI OpraHi3ailii CTpyKTyp, MIXK SKUMHU ICHY€ CKJIaJHa
CYMiJpsiAHICTh. PiBHAMHU oOprasizaiii >KHBOTO € MOJICKYJSIPHUNA, KIITHHHUMN,
OpraHHO-TKAaHWHHUHW, OPTraHI3MOBHM, MOMYJISIIHO-BUIOBHMA, O10TEHOTHYHUMA,
O10oreoeHOTUYHUM Ta OiochepHUit piBHI.

Jlo TOMIOBHWUX METOJIB BHBYCHHS JKMBOI MPUPOIM HAIEKATH OMUCOBUH,
MOPIBHIbHUH, EKCTIEPUMEHTAILHUH, ICTOPUIHHMN, CTATUCTUYHUA METOJ] 1 METOIN

MOJCIIFOBAHHA.

CaoBHn4oKk 10 TeMu 1.1. « @yHaIaMeHTAJIbHI BJACTHBOCTI :KUBOT0. PiBHI
oprasizamnii »kuTTA 0I0JIOTIYHMX CHCTEM Ta iX XapakTepHi pucu. Meroau
AOCJTIIKeHb Yy 0ioJiorii. 3HaUeHHS 0i0JIOTIYHMX JOCIXKEHDb Y "KUTTI JTIOAUHN»

Aoanmuenicme (adaptatio — TPUCTOCYBaHHS) — 3JaTHICTh HaOyBaTH
MPUCTOCYBAHHS B HABKOJIHUIITHHOMY CEPEIOBUIIT, K€ MBUIKO 3MIHIOETHCA.

Apaxnonozia — HayKa, 1110 BUBYA€ TTABYKOIIO/11I0HHUX.

bpionoczia — nayka, 1110 BUB4a€ MOXOIOA10HI POCIIMHH.

I'enna inJicenepia — Hayka, 10 BHBYAE NPOLECH KOHCTPYIOBAHHS
pekombOinanTHux PHK 1 JIHK, BumineHHs reHiB, 3a1HCHEHHS MaHIMyJAMid 13
reHaMU 1 BBEJICHHS X B 1HII OpraHi3MH.

T'idpoobionoczia — nayka, 110 BUBYAE HACEJICHHS Tiapocdepu — riapoOioHTIB.

I'inome3a — npuIyieHHs, IKe CIIUPAEThCS (HaKTH, ajie TOTpedye JOKa3zy.

TI'icmonozia — nayka, 0 BuBYa€ Oy/10BY TKaHUH KUBUX OPraHi3MiB.

Jlenoponozia — Hayka, 1110 BUBYA€E JIEPEBHI POCIUHM (epeBa, YarapHUKU U

YarapHU4KH).



Jluckpemnicme iependavdae po3aiabHICTh, BITOKPEMIICHICTh )KHBUX CHCTEM.

Jluxanna — cnocid BUBUIBHEHHS JKMBUMH ICTOTaMU €HEprii mpH
PO3IIEIUICHH] OPTraHIYHUX CIIOJIYK.

Egonrwouyina — 1ue iCTOpUYHUA TpPOIEC AJANTUBHUX IEPETBOPEHb KUBOI
OPUPOAM, IO XaPaKTEPU3IYEThCS HEOOOPOTHICTIO, TAPMOHIMHUM BKJIHOYEHHSIM
HOBHUX €JIEMEHTIB y HasiBHI CUCTEMH 1 3aTaJIbHOIO MTPOTPECUBHOIO CIIPSIMOBAHICTIO.

En3zumonocia — Hayka, 110 BUBYA€ CTPYKTYpY 1 PyHKIIIT pepMeHTIB.

Enmomonozia — nayka, 110 BUBYa€ KOMaXx.

Kuenenna — croci®6 OTpUMaHHS KUBUMH ICTOTaMU €HEprii, sika HeoOXilHa
iM J71s1 371ACHEHHS IPOTIECIB KUTTEMISUTBHOCTI.

Inousioyanvnuii pozeumox 0COOMHH HAa3UBAETHCS OHMOZeHe3om (ontos —
«icToTa», JenesisS — «3apoKEHHs») — CYKYIHICTIO BCIX NEPETBOPEHb OpraHi3My
B1JI MOMEHTY MOT'0 3apO/KCHHS J0 KIHIISI )KUTTS.

Ixmionozia — nayxa, 10 BUBYA€ pUO 1 KPYTJIOPOTHX.

Minnueicmp — 37aTHICTh )XKMBUX OPraHi3MiB ICHYBaTH B pi3HUX ¢opMmax i
Bapiauigax, OyTu pi3HUMHU, 3MIHIOBaTHCS, HA0YBaTH HOBUX O3HAK.

Haykoeuii memoo — CyKyIHICTb CIOCOOIB OTPUMAaHHS HOBUX 3HaHb Y
MeXax Oynb-fKOi HayKd; came 3a JOMOMOTOK HAyKOBOTO METOIY JOCSTAEThCs
00'€KTHBHE MMI3HAHHS JIMCHOCTI.

Opuimonocia — Hayka, 10 BUBYA€ NTaXIB.

Ilaneonmonozia — nayka, 1110 BUBYAa€ BUMEPJIl OpraHi3MH.

Ioopaznugicme — 37aTHICTH XKUBUX OPTaHI3MIB BIAMOBIAATH OyAb-SIKUM
CHocOOOM Ha BIUIMB HAaBKOJHIIIHBOTO CEPEOBUILA.

Ilpoénema — Te, 110 11Ie HE TI3HAHO JIFOJUHOI0, TOOTO 3HAHHS PO HE3HAHHSI.

Picm € 4acTUHOIO OHTOTEHE3Y; BIH IMOB'SI3aHUN 31 30UIBIIEHHSM PO3MIpPIB 1
Macu OpraHi3mMy 3aBASKH 301IbIIEHHIO KIJTBKOCTI KJIITHH 200 iXHIX pO3MIpIB.

Camosionoenennsn, abo  pecenepauis  (Bim  7nar.  regeneratio —
BIJIPOJIPKEHHS ), — 3/IaTHICTh OPTaHI3MiB BIJJHOBJIIOBATH BTpayeHi a0 MOIIKOKEH1

OpraHu 1 TKAHWHM, TOOTO BITHOBJIIOBATHU LIUTICHICTh OPTaHi3MYy.



Camopezyniwsanna 3abe3nedye KuBI CUCTEMU MOXIIMBICTIO MATPUMYBATH
2omeocmas (Bix naT. gomios stasis, mo o3Havae «MHOMIOHWIA CTaH»)— BITHOCHY
CTaJIICTh CKJIaay Ta BIACTUBOCTEW BHYTPIITHHOTO CEPEIOBUIIA.

Camopenpooykuia (camogiomeopenHs, PO3MHOMCEHHA) — 1Ie YHIBepcalbHa
BJIACTUBICTD JKUBOTO, SIKA IPYHTYETHCSA HA CHAJAKOBOCTI 1 MIHJIMBOCTI.

Cnaokogicmp — 3[1aTHICTh XMBHUX OpraHI3MiIB NepeiaBaTH CBOI O3HAKU 1
BJIACTUBOCTI HACTYITHUM TIOKOJIIHHSIM.

Teopia — cuctema 3HaHb, fKa PpO3KPHUBAE 3B'A3KM MK SBUIIAMH 1
polecaMy, OIKCY€E pEealbHICTh 3a JOMOMOrOI0 HAYKOBHMX 3aKOHIB; Ha OCHOBI
Teopli MOKHA MOSICHIOBATH 1 Iepe10ayaTy HOB1 MPUPOHI SIBUIIIA.

Dinozenes (phylon— pig, 1iem's) — 1e iCTOPUYHUN PO3BUTOK PI3HUX
CUCTEeMAaTUYHHX TPYIl OpPraHi3MiB.

Hukniunicms — HasBHICTH y JKUBUX CHCTEM OIOJOTIYHMX PHUTMIB, K1
BUHMKAIOTH I11]1 BILTMBOM 30BHIIIHIX Ta BHYTPIIIHIX YUHHUKIB.

Humonoczia — Hayka, 1110 BUBYA€E CTPYKTYPHO-(DYHKITIOHAIEHY OpTraHi3aIlito
MPOKapIOTUYHUX Ta €YKAPIOTUYHUX KIIITHH.

Hinicnicmo — nependavyae BHYTPINIHIO €HICTh, HEPO3IILHICTh YaCTHH, 13

SAKHUX CKIIaJa€ThbCA JKMBAa CUCTEMA.



