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PA3JIMYUE U EJUHCTBO )KUBOM U HEXKUBOW ITPUPO/IbI
Txaii A.C.,
Hayunblii pykoBoaurtesib bpuibkoB A.B.
Cubupckuit Dedepanvhulii Ynueepcumem

I'panino3Hoe MHOrooOpasue OKpyXKarollero Hac MIpa pacrajgaercs Ha JBe OoJiblIne
o0acTh: HeXUBYIO U kuBYto npupony. llpupoaa — martepuansubiii Mup Beenennoii, B
CYIIHOCTH — OCHOBHOI OOBEKT n3yueHus Hayku. B ObITY ClIOBO «1Ipupo/iay 4acTo
yIoTpebIsieTcs B 3HAUEHNN €CTECTBeHHAs cpeia oOuTanus. OCHOBHBIE €CTECTBEHHBIC HAYKH,
HOCBALIEHHbIE U3YYEHHUIO HEXHUBOW IPUPO/IBL, — 3TO ACTPOHOMHUS, (PU3MKA U XUMHUSL.
HccnenoBanueM KUBOIM MPUPOIBI 3aHUMAETCsl OMOIorHs (OT rped. bios — ku3Hb U logos —
YYEHHE, HayKa).

JXKusas npupoia — COBOKYITHOCTh OPraHU3MOB. J{enTcs Ha IATh HApCTB: OaKTepHH,
rpubBbl, pacTeHus U KUBOTHbIE. OCHOBHOM aTpUOYT )KMBOM MaTepuu — reHeTH4ecKas
uH(popMaLys, IPOSBIAIONIAsICS B peIUIMKAIIMU U MyTaluu. Pa3BuTre )UBOU MPUPO/IbI
IIPUBEJIO K TOSABIICHUIO YeJ0oBeuecTBa. MHTepec Kk N0o3HaHMIO )KUBOM IIPUPOBI BO3HUK Y
4eJI0BEKa OYEHb JJaBHO, €Il B IEPBOOBITHYIO 3110XY, U ObLI TECHO CBSA3aH C €0 BaXXHEHIIMMU
NOTPEOHOCTSAMU: B IUILIE, JIEKAPCTBAX, OAEKAE, KUWIbE U T.11. OJHAKO TOJIBKO B EPBBIX
JPEBHUX LIUBUIM3ALMAX JIFOAHU CTAIH LEJICHANIPABICHHO U CHCTEMaTU4YECKH U3y4aTh KUBBIC
OpraHU3MBbl, COCTABJIATH IEPEUYHU KUBOTHBIX U PACTCHUH, HACEIAIOIINX Pa3HbIC PETUOHBI
3emun. Hayka, 3aHuMaromiascs u3yuyeHlueM )XKUBOU IPUPO/IbL, OTydHiia Ha3BaHUE OUOJIOTHUS.
B Hacrosiiee Bpemst OMOJIOTHS ITPEACTABISAET COOOH IEIIBIi KOMITJIEKC HayK O )KHBOU
npupoze. [Ipuyem cymiecTByroT pasinysble kiaccudukanuu nocieaaux. Hanpumep, no
00BEKTaM UCCIIEJOBAHUSI OMOJIOTHYECKUE HAYKU MTOIPA3/EIIAIOTCSI Ha BUPYCOJIOTHIO,
0aKTEepHOJIOrui0, O0TAHUKY, 300JI0THIO U aHTPONOIOrHI0. Bee atu knaccudukaiyy B
M3BECTHOM CTETIEHU YCIOBHBI U OTHOCUTEIIBHBI U IIEPECEKAIOTCS IPYT C APYTOM B Pa3JIMUHBIX
nyHKTax. Takas MHOTOIJIaHOBOCTh KOMITJIEKCA OMOIOIMYECKHX HaAyK BO MHOTOM
o0ycioBieHa HeoObIlYaliHBIM MHOT000pa3ueM kuBoro Mupa. [IoHATHO, 4TO J)KKBas MpUpoaa
npeJcTaBisieT cOO0N KaueCTBEHHO HOBBIM, O0Jiee BBICOKHI ypPOBEHb OpraHU3allii MaTepuH,
WJIM BUTOK MHUPOBOH 3BOJIIOLUY, TOAHIBIINNICA HA HEOOBIKHOBEHHYIO BBICOTY 10 CPAaBHEHUIO
CO CTYIIEHBIO HEXKMBOM MPUPOABL. B 4eM ke 3aKirrodaercs CTONIb paJuKalbHOE OTIIMYNE
JKUBOM MpUpoAbl 0T HEXHUBOW? IHTYUTHBHO BCE MOHUMAIOT, YTO TaKOE )KMBOE U UTO —
HexxnBoe. OHAKO MIPU MOMNBITKE ONPEEIIUTE CYLIHOCTD KUBOT'O BO3HUKAIOT TPYIHOCTH.
OxkasbIBaeTcs, OTBETUTH Ha BOIIPOC O TOM, YTO TAaKOE€ JKHU3Hb, TOBOJIBHO HenpocTo. Hampumep,
IIMPOKO M3BECTHO ONpeeeHNe, peokeHHoe HemenkuM dunocodom XIX B. Ppuapuxom
DHrenbcoM, COrjlacHO KOTOPOMY JKM3Hb — 3TO CIOCO0 CYIIECTBOBaHMSI OEIKOBBIX TEl,
Ba)XHOI 0COOEHHOCTBIO KOTOPOTO SIBJISIETCSI TOCTOSIHHBIN 0OMEH BEIIECTB € OKpY Karolen ux
BHelIHel npupoaoil. Tem He MeHee, )KH1Basi MblIIb, HATPUMED, U ropAIas cBeua ¢ PU3NKO-
XUMHUYECKON TOUKH 3pEHHsI HaXOAATCS B OJJMHAKOBOM COCTOSIHUM OOMEHa BEILECTB C
BHEIIHEN cpeioll, paBHO MOTPEOIISIst KUCIOPO U BBIAETSAS YIJIEKUCIIbIHI ra3, HO B OJHOM
ClIy4ae — B PEe3yJIbTaTe IbIXaHUs, a B APYTOM — B IIpOLECCEe TOpeHUs. JJaHHBIN IpUMED
MOKA3bIBAET, YTO OOMEHUBATHCS BEIIECTBAMU C OKPYKAIOIIEH Cpeloil MOT'YT U HEKHBbIE
O0O0BEKTHI; T.€. 0OMEH BEILECTB ABISAETCA XOTS U HEOOXOAUMBIM, HO HEJIOCTAaTOYHBIM
KpUTEpUEM olpeiesieHus )KU3HU. TakuM 00pa3oM, HEBO3MOKHO yKa3aTh TOJIBKO Ha OJHMH
KaKOH-HUOY/b INIaBHBIN, MJIM OCHOBOMOJIAraOIIUI IPU3HAK, 10 KOTOPOMY pa3InyaroTcs
00BEKTHI )KUBOH MPUPOJbI U HEXKUBOU. [103TOMY COBpeMeHHast OMOoJIOTHS ITPH ONPENIEICHUN U
OTHCAHUM KUBOTO UCXOJUT U3 HEOOXOIMMOCTH MEPEUNCICHHUS HECKOIbKUX
IIPUHIMIINAIBHBIX CBOMCTB KMBBIX OpraHU3MOB. [Ipu 3TOM IMoA4YEepKUBAETCS, UTO TOJIBKO



COBOKYITHOCTb 3TUX CBOMCTB MOXET JaTh MpecTaBieHue o crnenuduke xu3nu. K Takum
CBOMCTBaM, WM TMIPU3HAKAM, OTHOCATCS ciieayromue: 1) KuBbie opraniu3mbl
XapaKTEepU3YIOTCS ropasio Oosee CI0XKHBIM YCTPOMCTBOM, YeM HexkHBbIe Tena. 2J11000i
OpraHu3M JJIs TOAJIEepKAHUSA CBOEH KU3HEIEATEIbHOCTH I10J1y4aeT SHEPTUIO U3 OKPYKAIOIIEeH
cpenbl. bonbias 4acTh OPraHUu3MOB IPSIMO WJIM KOCBEHHO HCIIONB3YET COJTHEYHYIO SHEPTHIO.
3) J)KuBbie OpraHu3Mbl aKTHBHO PEAarupyroT Ha OKpyXarmlyto cpeny. 4))Kupbie opraHu3Mebl
MOT'YT HE TOJIBKO U3MEHSATHCS, OHH TAK)KE U YCIOKHAOTCS. 5)Bce )nBoe pasMHOKaeTCs.
IIpudyem MOTOMCTBO M IIOXO0KE HA POAUTEIIECH, U B TO K€ BPEMS YEM-TO OT HUX OTIMYAETCS.
6)CX0/ICTBO MMOTOMCTBA C POIUTEISIMU. 7)KUBbIE OpraHMU3Mbl XOPOIIIO IPUCTIOCOOICHBI K
cpejie CBOero ooutanus. B »x1BoH pUpPOIE TAKKE MOYKHO BBIACIUTh OCHOBHBIE CTPYKTYpPHBIE
YPOBHH, UJIU CTYIIEHH CII0KHOCTH. [IepBbIil U3 HUX — 3TO MOJIEKYJISIPHBIA YPOBEHb,
MPEICTABIISIFOIINIA COO0H MpeIeIbHO Malibie 00BEKTHI )KUBOTO, @ UMEHHO Mosiekysl JIHK, B
KOTOPBIX 3aKJIF0UeHa HACJIeICTBeHHAs HH(OpMaLus )KUBBIX OpraHu3MoB. Cienyromnuii
YPOBEHB SIBJISETCS KJIIETOYHBIM, 3a HUM CIICAYIOT OPraHHO-TKAHEBbIA U OpraHU3MEHHBIN
ypoBHHU. Jlanee uayT nomyisiiiHOHHO-BUI0BOI U OMOT€OLIeHOTHUECKUN, MIIH HYKOCHUCTEMHBII
ypoBHU. buoreoienos (3xocrucrema)— 3T0O y4acTOK 3eEMJIM CO BCEMU KUBBIMU OpraHU3MaMu,
KOTOPBIE €ro HACEISIOT, U HEXKUBOW CPe/bl UX OOUTAHUS; TOBOPS MHAYE, CO BCEMHU
KOMITOHEHTaMH COCTABJIAIOIIEH €ro )KUBOW U HEXUBOM npupoasl. [Ipumepamu
OHOreoeH030B, MU YKOCUCTEM MOT'YT CIIY>)KHUTb JIEC, 03€pO0, MOJIe U T.II. 3aBepIIaroeit
CTYIICHBIO B H€PAPXUHU YPOBHEH OpraHMU3aliy )KUBOTO MUpa sBIsieTcs: Onocdepa, koropas
npecTaBisieT co00i BCIO COBOKYITHOCTD KHBBIX OPraHU3MOB 3€MIIM BMECTE C OKpY>Karolei
UX IPUPOJHOU CPEAOH.

HexuBas npupona, uinm KocHasi MaTepusi, IpeICTaBlIeHa B BUJIE BEIIECTBA U MOJIs,
KOTOpBIe 00anatoT 3Heprueit. OHa opraHn30BaHa B HECKOJIBKO YPOBHEH: dJIEMEHTapHEIC
YaCTHUIIbI, AaTOMbI, XUMUYECKHE 2JIEMEHTHI, HEOECHBIE Tella, 3BE3/1bl, raJlakTHKa 1 Bcenennasi.
BemecTBo MOXeT 1peObIBaTh B OJJHOM M3 HECKOJIBKUX arperaTHbIX COCTOSIHUMN (Harpumep,
ras, >KUJKOCTh, TBEpAOE Telo, M1a3Ma). PazButue HexxuBoil mpupo/ bl MpUBENO K MOSBICHUIO
JKusoii npuponsl. HexxuBas npupoja CymecTByeT Ha Pa3iIMuHbIX YPOBHSX CIIOKHOCTH.
[lepBbIM U3 HUX, IO COBPEMEHHBIM PEICTABICHUSM, SBJISIIOTCA KBAPKU, U3 KOTOPBIX COCTOSIT
JJIEMEHTapHbIE YacTUIbl. Jlasiee cieayer ypOBeHb aTOMOB, CJIAraéMbIX U3 2JIEMEHTAaPHBIX
YaCTHII, 3aT€M UYT YPOBHU: MOJIEKYI, MaKPOCKOIIUYECKHUX TeJ, MErao0beKTOB, TaIaKTHK,
CKOIIJICHHMH TaJakTHK, MeTaraJakTHKH 1 BeerenHon. BaxkHO OTMETHTE, UTO KA IbIH
MOCJIEYIOLIUN YPOBEHb HE CBOJUTCS MEXaHUYECKHU K mpeabiaynemy. Hanpumep, atom He
SBJISIETCS] TIPOCTON MEXaHMYECKOM CyMMOM 00pa3yIomUX €ro AIeMEHTapHbBIX YaCTHIl, a
npeJcTaBisieT co0oi HeuTo OoJiee CI0KHOE U KaUeCTBEHHO HOBOE IO CPAaBHEHHIO C ATOMH
CYMMO, U ITIOOTOMY HUKAK HE CBOAMM K Hel. BCIIOMHMM, O7jHA U3 XapaKTEPHBIX 4epT
TPEThEH, WM COBPEMEHHON HAyYHON KAPTUHBI MUPA — 3TO aHTUMEXAHULIN3, B CHITY
KOTOPOT'0 HE TOJIbKO BeeneHHyro B 11esIoM, HO M KaXK/Ibli OTAEIbHBIN €€ 00bEKT Hellb3s
paccMaTpuBaTh KAK MEXaHUYECKYIO COBOKYIHOCTh COCTABJISIONIMX YacTeil. B Mupe HexuBoOi
MIPUPOJBI IEUCTBYET TaK Ha3bIBAEMBIN IIPUHLIAII HAUMEHBIIIETO AEUCTBUA. B COOTBETCTBUU C
STUM NPUHIUIIOM CUCTEMA ITOCTOSHHO MEPEXOAUT OT MEHEe YCTOMYMBOTO K Haubosee
yCTOMUUBOMY cOCTOSTHUIO. [Ip1 3TOM BCsiKO€ TeNo CTpEeMUTCS MPUHATH TaKyto GopMy, pH
KOTOpOI 0HO oOecreyrBaeT MUHUMYM SHEPTUHU €r0 TOBEPXHOCTH, COBMECTUMYIO C
OpPUEHTUPYIOIKUMHU cuiiaMu. CUMMETpHS TOPOKIAroIIei cpelibl, B KOTOpOil oOpa3yeTcs Terno,
HaKJIa/IbIBaeTCsl Ha cuMMeTpuio Tena. [lomydaromasics nmpu 3ToMm popma Tena coxpaHsieT Te
3JIEMEHTBI COOCTBEHHON CHMMETPHUH, KOTOPBIE COBIAIAIOT C HAIO)KEHHBIMU HA HETO
AJIEMEHTaMU CUMMETpHUH cpelibl. Ha Bompoc 0 MpOMCXOXKAEHUHU U 3BOJIIOLIMH HEKUBOU
IIPUPOJBbI HEKIACCUYECKOE €CTECTBO3HAHUE, OTBEYAET ¢ IIOMOILBIO TUIIOTE3bI bombiioro
B3pBIBA.



Wtak, aTOMBI 1 MOJIEKYJTBI 3TO — JAEUCTBUTEIBHOCTh. Bech Mup, BcE MHOr0OOpasue
TeJ IPUPOABI JEUCTBUTEIBHO COCTOUT U3 MEIbYaNIINX YaCTUYEK. Upe3BbIY4aiiHO MAJIbI 3TH
YACTUYKH, HO YEJIOBEK, BOOPY>KEHHBINA BCEMOT'YILIUM 3HAaHUEM, HE TOJIBKO yOeaUICs B UX
CYIIECTBOBaHMH, OH Ja&T Bc€ Oosee moapoOHoe nx onucanue. Cambie pa3HOOOpA3HbIE Tena
COCTOAT U3 Pa3IUYHbIX KOMOMHAIMI aTOMOB. TakoBO e yCTPONCTBO U BCEX JKUBBIX CYILECTB
Mmupa. He cocTaBisieT HCKIIIOUEHUS U CaM YEJIOBEK; OH TAK)XKE COCTOUT U3 pa3HOOOpa3HbIX
MoJIeKyI1. Jloaroe BpeMs JI0JU Pe3KO NN PUPOAY Ha IBE€ COBEPIIEHHO Pa3IMYHbIC YaCTH
— HMBOHM M HE&XHUBOI Mup. XKUBoOH nMpupoae NpUNUCHBAIN 0CO0YIO TYXOBHYIO «GKH3HEHHYIO
CHJIy» U CYMTAJIM, YTO HUYETrO OOILEro MEeKAY ABYMS MUPaMH — >KMBBIM U HE)KUBBIM — HET
U HE MOXKET OBbITh. UTO MOKET OBITh OOIIETO MEXKIY MSICOM U KPOBBIO )KUBOTHBIX U, CKAXKEM,
KaKoH-HUOYAb FOPHOI MOPOI0M MM BO3AYXOM? — IOBOPUIIM 3aLIUTHUKU TaKOI'O JEJICHUs
MUpa Ha JABE 4yacTH. Takoi HEHay4YHbIH, OIIMOOYHBII B3IJIA]] BCAYECKH MOIEPKUBAIIN
LIEPKOBHUKU. B TAMHCTBEHHON (GKM3HEHHON CHJIE» OHU BUACIHU MOJACPKKY PEIIUTHO3HBIX
npeCTaBIeHNi 0 OecTeslecCHO), HeMaTepuanbHou ayme. Ho neficTBUTeNbHOCTD, pa3Ouia u
9T0 cyeBepue. Korga XMMUKHM HayduIMCh OIPENENATh, U3 KAKUX BEIECTB COCTOAT Pa3IMYHbIC
YKUBBIE U HEXXMBBIE TeJIa IPUPOJIbI, TO OKA3aJI0Ch, YTO MHOTHE COBEPILEHHO, Ka3al10Ch Obl,
HECPaBHHUMBIE BEILIU COCTOST U3 OJHUX U TEX K€ MMPOCTHIX BELIECTB. bbUIO yCTaHOBIIEHO, YTO
BCE JKMBBIE TeJIa COJIEPKAT B ce0€ TE 7K€ CaMbl€ AIEMEHTBI, YTO U HEKUBbIE TeJa npupo/sl! B
COCTaBE Pa3IMYHbBIX KHUBBIX CYLIECTB ObUIM HalIeHbl TAKUE 3JIEMEHTHI, KaK YIiIepoJ,
BOJIOPOJI, KUCIIOPO/, a30T, cepa, hocdop, xkene30, KaTblUid, KpeMHHN U Apyrue. BaxHermum
Hay4YHBIM JJ0Ka3aTEJIbCTBOM €IMHCTBA BCETO )KMBOTO MOCIIYKHJIA KJIETOYHASI TEOPHUS
T.11IBanna u M.Ilneinena (1839). OTKpbITHE KIETOYHOIO CTPOEHUS PACTUTENbHBIX U
KUBOTHBIX OPraHU3MOB, YSICHEHUE TOT0, YTO BCE KJIETKU (HECMOTPS Ha UMEIOIIHECs
pasnmuuus B popme, pazmepax, HEKOTOPBIX JETANIAX XMMUYECKONH OpraHU3aIiH) TIOCTPOCHBI U
(YHKLHOHUPYIOT B 11€JI0M OJJUHAKOBBIM 00pa30M, 1l TOTYOK UCKIIFOUUTEIBHO
IUTOIOTBOPHOMY M3YyYEHHIO 3aKOHOMEPHOCTE, JIS)KAINX B OCHOBE MOP(OJIOTHH,
(GU3M0I0T MM, UHIMBUAYAIBHOTO Pa3BUTHS KUBBIX CYIIECTB. Bce KuBble OpraHu3Mbl UMEIOT
KJIETOYHOE cTpoeHue. [[iist KiIeToK XapaKTepHO CXOACTBO XMM.cOCcTaBa. Tena »KUBoil u
HEXMBOW ITPUPOJIBI COCTOAT U3 OJMHAKOBBIX XMMHUYECKUX 3JIEMEHTOB. B cocTaB KUBBIX
OpraHU3MOB BXOJST HEOPraHMUECKHE BEIIECTBA - BOJA U MUHEpaJIbHbIe coNU. JKU3HEHHO
Ba)KHbIE MHOTOYHMCIICHHBIE (DYHKIIMH BOJBI B KJIETKE 00YCIIOBIIEHBI OCOOEHHOCTSIMU €€
MOJIEKYJI: UX MOJSIPHOCTBIO, CIIOCOOHOCTHIO 00Pa30BbIBAaTh BOIOPOAHBIE CBs3U. [0
COJIEP’KaHUIO B KJIETKE MOKHO BBIJIEIUTH TPU IPYIIBI JIEMEHTOB. B nepByro rpymiy BXOAsAT
KHCIIOpO/I, YIIIepo, BoJopoa U a30T. Ha ux pomto mpuxoautes noutu 98% Bcero cocrana
KJIeTKH. Bo BTopyto rpynimy BXOAAT Kalnuid, HaTpUid, Kalbluii, cepa, pocdop, Maruui,
&Kele30, XJop. MX conepikaHue B KIETKE COCTABIISIET JECITHIE U COTBIE JOJIH MPOLIEHTA.
DNEeMEHTHI 3TUX JIBYX IPYII OTHOCST K MaKpO3JIEeMEHTaM (OT rped. macros - OOJIbIION ).
OcTaJsibHBIE 2JIEMEHTBI, IPEACTABIECHHBIE B KJIETKE COTBIMH U THICSIYHBIMM JOJISIMU IIPOLIEHTA,
BXOJIAT B TPETHIO IPYMITY. ITO MUKPO3JIEMEHTHI (OT Iped. micros - Manblif). Kakux-nmbo
3JIEMEHTOB, IIPUCYILUX TOJIBKO KUBOW MPUPOJIE, B KJIeTKe HE 0OHapykeHo. Bee
MEPEYUCIICHHbIE XUMUYECKHE FJIEMEHTHI BXOAST U B COCTaB HEXUBOM MPUPOBL. ITO
YKa3bIBAa€T HA €JUHCTBO KUBOW U HEXXUBOU MTPUPOIbI. MUKPOAIIEMEHTHI XOTS U COAEPKATCS B
HUYTOXHO MaJIOM KOJINYECTBE, HO SIBJIIOTCS )KU3HEHHO HeoOxoauMbIiMu. Hampumep,
HexBarka Moj1a IpHBOIMT K 3a60/I€BAHHSAM LINT. JKeJIE3bl, Kele3a-aneMun. 13
HEOPraHMYECKUX BEIIECTB B KUBOU MPUPOE OTPOMHYIO pOjib UrpaeT Bojaa. OHa cocTaBisieT
3HAYUTEIbHYIO MacCy OOJIBIIMHCTBA KJIETOK. MHOTO BOJIBI COJIEPKUTCA B KJIETKaxX MO3ra 1
AMOPHOHOB YesioBeKa: Bojbl Oosiee 80%; B KileTkax KUpoBou TkaHu - Bcero 40%. K crapoctu
coJiepKaHue BOJbI B KJIETKaxX CHUXkaeTcs. [ 1aBHas pyHKIUS BOBI B IIOOOM OpraHU3Me - 3TO
pacTBOpUTENb, OJarofaps NoJIpHOCTU ee Mosiekyl. KpoMe 3Toro Bojia urpaet orpoMHyo
POJIb B XUM.PEAKIUAX, KOTOPBIE IPOUCXOJAT B KIIETKE.



