1.1. CBOMNCTBA KMBOTO 1.1. Properties of living things
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MM3Hb KaK OGBbEKT usyueHus omonormm

Life as an object of study of biology

TpagnumMoHHoOE onpepenerHne
OMONOMNM KakK HaykM O »XU3HWU MMeeT
CMbIC/T Wb B TOM Clliy4ae, eclit Mbl
npencraBngeM cebe, UTO Takoe XKU3Hb.
Bo BTopon nonosuHe XIX B. MU3BECTHbIN
HeMeuknm dunocod, MbICTUTENb U
OOLLECTBEHHO-MONMUTUYECKUNIN  OeATEeNb

Dpungpunx DHrenbe (1820-1895),
o60o6LMB eCTeCTBEHHO Hay4YHble
3HAHWS CBOEro BpPEeMeHW, gas caMoe
M3BEeCTHOEe onpepeneHue MKN3HN.
CorJjlacHO ero onpeaeneHnto, Xm3Hb —
3TO «cnocob CyLLecTBOBaHMA
OeNKOBbIX Ten, CYLLIeCTBEHHbIM
MOMEHTOM KOTOPOro ABASEeTCH
MOCTOAHHbIN obMeH BelLlecTB C

OKPY>KatoLLer X Npnpoaown, NPUYéEM C
npekpalleHnem 3TOro obMeHa
BELLECTB MPeKpallaeTca U »W3Hb, YTO
APUBOOUT K PA3JTOKEHUIO OEeNKOBY».
Nocnepytowme oTKPbITUA B BUMOIOrNmM
MnoKasanu, YToO JaHHOoe onpegeneHmne He
PACKPbIBAET BCEW CYLLIHOCTU MXU3HW.
[ONbITKM COBPEMEHHbIX YUYEHbIX OaTb
nonHoe onpegeneHre XKW3HKW  Mnoka
TaKXKe He YBEeHYaIMCb YCMNeXoM.
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The traditional definition of biology
as the science of life only makes sense
if we understand what life is. In the
second half of the 19th century. the
famous German philosopher, thinker
and social and political figure Friedrich
Engels (1820-1895), summarizing the
natural scientific knowledge of his time,
gave the most famous definition of life.
According to his definition, life is “a
mode of existence of protein bodies,
the essential point of which is the
constant exchange of substances with
the nature surrounding them, and with
the cessation of this metabolism, life

also ceases, which leads to the
decomposition of proteins.”
Subsequent discoveries in  biology

showed that this definition does not
reveal the entire essence of life.
Attempts by modern scientists to give
a complete definition of life have also
not been successful.

B HacToOdllee BpeMa onpeneneHue
KM3HM  Yalle BcCero gawT nyTém
NepeynciIeHmna OCHOBHbLIX KPUTEPWEB

Cou yed bale) Ky oy jati ¢ puala Jla
il s ga olaal (slaailis) La jles 03 S

Currently, the definition of life is
most often given by listing the main
criteria (signs) of living things, or life
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(NPUN3HAKOB) XXWBOTO, NIV MN3HEHHbIX
CBOWCTB, OT/IMYAIOLLMX XKIMBble OObEKTbI
OT HEeXWBbIX. BaM y»Xe KM3BECTHO, 4TO
OPEBHME >KMBble CYLLIECTBa, Npenku
BCeX COBPEMEHHDbIX OPraHM3MoB,
BO3HUKIM M3 KOMOUHAUMKM  MOJIEKY
HEXIBOW MaTepuu. [MocTeneHHo
YCIIOMHAACE U M3MEHAACb B XO4e
3BOIOLUMN, OHM CHOPMUPOBANM BCE TO
MHOroobpa3sve MNBOW npupoabl,
KOTOPOE Mbl HabItogaeM cerogHs.
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properties that distinguish living
objects from non-living ones. You
already know that ancient living beings,
the ancestors of all modern organisms,
arose from combinations of molecules
of nonliving matter. Gradually
becoming more complex and changing
during evolution, they formed all the
diversity of living nature that we see
today.

1 BOT UTO MHTEPECHO: HECMOTPS Ha
TO YTO Y4YEHble OO CUX MOP HEe MOryT
[aTb BCeoObEeM/IIOLWEro onpeneneHus
KU3HY, OaxKe PebEHOK MOHWMMAET, YTO
PacTeHne N cobaka MUMBble, a KaMeHb
UM aBTOMODWMNb HeT. Ha nepsBbin
B3r190, KaXeTcqd, 4TO BCE MPOCTO —
XMUBbIE OpraHm3aMbl 0bnagatoT PAgoM
NPU3HakoB (PUC. 7), OTCYTCTBYIOLLNX Y
OONbWMHCTBE OOBEKTOB  HEXUBOM
npupoabl. OpgHako cpenu 3TUX
NPU3HAKOB HET HW OOHOro TaKoro,
KOTOPbIM O6bl1 6bl MPUCYLL, TOJIbKO
MMBOMY  (HampuMmep, ON9  XKUBbIX
OPraHM3MOB XapaKTepeH POCT, HO BEeOb
N KPUCTaN bl MOFYT pacTu).
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And here’s what’'s interesting:
despite the fact that scientists still
cannot give a comprehensive definition
of life, even a child understands that a
plant or a dog is alive, but a stone or a
car is not. At first glance, it seems that
everything is simple - living organisms
have a number of characteristics (Fig.
7) that are absent in most objects of
iInanimate nature. However, among
these signs there is not a single one
that would be inherent only to living
things (for example, living organisms
are characterized by growth, but
crystals can also grow).
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Puc. 7. NposBneHna OCHOBHbIX XXW3HEHHbIX CBOWCTB: -

1 - eOuHbIVM NPUHLKMA CTPOEHWSA - 5 - pocT 1 pa3sutmne -
2 - OOMEeH aHeprmem c okpyKatoLem 6 - Pa3MHOXEHMe -
cpenon -

7 - HacneaocTBEHHOCTb U

3 - OOMEH BeLLECTB - M3MEHUMBOCTb -

8 - apanTauna K yCIoBUAM
4 - Pa3parKMoCTb -
cpeapl -

CBOMCTBA XXUBOro
Properties of living things
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1. >XuBble  OpraHmMsMbl  UMeT | ], 4l bwand (S 5 ) Hlas2d ) <Ol g 5a h]. Livilng organisms h%ve a similar
CXOOHbIAN  XUMUYECKMM COCTaB U | . o - - chemical composition and a common
eOUHbIA NPUHLMMN CTpoeHus. »Kueble uuﬁ}i'm JM ks deal S structural principle. Living beings are
CYLLECTBa «MOCTPOeHbl» 13 Tex ke | 5l eadaialu Jbaad jalic glea jledi) | “pyilt”  from the same chemical
XMMNYECKNX 3/IEMEHTOB, YTO 1 OOBEKTbI 0 Ll ot Wal caitod la o Caenha LS | elements  as  objects  of inanimate
HEXXMBOW npupoabl, OHaKO NX sl o slEie 021 ) e 5020 ) Ul g ge natu_re_, but _the|r _ratlo_ in ||vmg_a_nd
COOTHOLLEHVE B >XMBOM U HEXMBOM ’ nonliving things is different. Living
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PAa3NYHO. XKIKBble OpraHm3mbl Ha 98 %
COCTOAT W3 YeTbIPEX 31EeMEHTOB —
yrnepoaa, KCNopoaa, a3oTa %
BOOOPOAA, KOTOPble Y4YacTBYKOT B
06Pa30BaAHNK CJTOXKHbIX OPraHUYeCKMX
MOMEeKY (Benku, HYKEeMHOBbIE
KNCNOTbI, YIeBOAdbl, »Wpbl). Bce oHW,
3@ WCKJIOYEHVEM  BUPYCOB, WMEKOT
KJ1eTOYHOEe CTpoeHKe. Knetka aBnaeTca
eonHowm CTPYKTYPHOMN i
DYHKLMOHANBbHOWM eOunHULEN CTPOEeHMs
I PAa3BUTUS BCEX MXXWMBbIX OPraHmM3MOB
Ha 3eMre.
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organisms are 98% composed of four
elements - carbon, oxygen, nitrogen
and hydrogen, which are involved in
the formation of complex organic
molecules (proteins, nucleic acids,
carbohydrates, fats). All of them, with
the exception of viruses, have a cellular
structure. The cell is a single structural
and functional unit of the structure and
development of all living organisms on
Earth.

2. Bce XKUBble
npencTaBnsaloT cobomn OTKpPbITble
ounonormnyeckme cuctembl (OT rpeu.
systema — uenoe, cocTodllee U3
B3aMMOCBSA3aHHbIX 4YacTen), KOTOopble
YCTOMUYMBbI Wb  MPU  YCIOBUMU
HenpepbIBHOrO MOCTYMNIEHNA B HUX
SHEPIUM U BELLLECTBA U3 OKPYXKatoLLien
cpenbl. 3e1éHble pacTeHUAa MCMONb3YIOT

OopraHm3Mbl

COJTHEUYHYIO 2Hepruv  ON1a CUMHTE3a
OpraHn4yeckmx  BeLlecTs, KOTOpble
HeoOXoOMMbl UM O  HOPMaJIbHOW
KN3HEOEATENTbHOCTW. Hpyrue
cyulecTtBa  MNojsy4daroT  2SHepruio B
pe3ybTaTe pacnaga CITOXKHbIX
opraHnyeckmnx BELLEeCTB,
cogepXalmxca B nuule, Ha 6onee
NPOCTble. TakuM 06pPa3oM, XKIKBble

OPraHm3Mbl CYLLEeCTBYT OO Tex nop,
MOKa B HUX M3BHE MOCTYMNakT aHeprua
(conHeYyHaa UM  XUMUYeckasa) U
nUTaTeSIbHble BELLEeCTBa.
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2. All living organisms are open
biological systems (from the Greek
systema - a whole consisting of
interconnected parts), which are stable
only if they receive continuous energy
and matter from the environment.
Green plants use solar energy to
synthesize organic substances that
they need for normal life. Other
creatures obtain energy as a result of
the breakdown of complex organic
substances contained in food into
simpler ones. Thus, living organisms
exist as long as energy (solar or
chemical) and nutrients enter them
from the outside.
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3. Bce XumBble opraHmn3amMbl CrOCOOHbI
K OOMEeHy BeLLeCTB C OKpY>XatoLen

cpemon: W3  Heé& OHWM  nosyyaloT
BellecTBa, Heo6xXoOMMble OS5 XKU3HMW, a
BblOENaoT B Heé NPOLYKThI

XM3HepgesaTenbHOoCTU. Kasanocb Obl, B
HEXMBOW NPUPOLEe MOXHO HabMo4aTb
MNOXOXKMe NpoLecchl. Tak, Hanpumep, BO

BOEMS TrOpeHUnda KOCTpa WM CBeuun
nornoLarTca opraHmyeckume
BelLlecTBa (Lennnao3a, BOCK) "

Kuncnopon (M3 BO34yxXa), a BblAENAt0TCA
VIeKUCNbIM ra3 1 gpyrme BeLlecTBa.

OOoHako nmjlaMa  HUKTO He HAa30BEéT
XMBbIM cyllecTBoM. [la 1 B OCHOBEe
PabOThbI MHOT X MEexXaHW3MOB,

CO3JaHHbIX YeNOBEKOM, Takxe exaT
CBOE0OpPa3Hble «OObMeHHble MPOLLEeCChI».

OgHako B OT/MYMEe OT Takoro
«OOMeHa» B HeXxuBom npupoge v
MMNBbIX OPraHM3MOB CaMbIMK BaXKHbIMM
ABNAIOTCA MNpoLecchbl OWoCMHTE3a WU
pacnana sBewecTts. OHM obecneunmBatoT
MNOCTOAHCTBO XMMWYECKOro CcocCTaBa U
CTPOEHMa  OpraHmama, ero  pocT,
Pa3MHOXeHMe 1 CyLlecTBOBaHME B
HEeMnpPepPbIBHO MEHSLWMXCA YCNOBUAX
OKpYyXatoLLen cpeabl.
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3. All living organisms are capable of
metabolism with the environment:
from it they receive substances
necessary for life, and release waste
products into it. It would seem that
similar processes can be observed in
inanimate nature. For example, when a
fire or candle burns, organic
substances (cellulose, wax) and
oxygen (from the air) are absorbed,
and carbon dioxide and other
substances are released. However, no
one would call the flame a living
creature. And the operation of many
mechanisms created by man is also

based on peculiar “metabolic
processes”.
However, in contrast to such

“exchange” in inanimate nature, in
living organisms the most important
processes are the biosynthesis and
decomposition of substances. They
ensure the constancy of the chemical
composition and structure of the
organism, its growth, reproduction and
existence in continuously changing
environmental conditions.

4. )XvBble OpraHM13Mbl pearmpytoT Ha
N3MeHeHne akTOPOB OKPYXKatoLLLEeN NX
cpepnbl. B npouecce aBOMOLUMK Y XUBbIX
CyLlecTB MNogBMAACb  CMOCOOHOCTb
n36npaTenbHoO pearmpoBaThb Ha
BHeLUHWe BO34EeNCTBUS, KOTOPYHO
YUYEHbIE Ha3BaNM  Pa3gpPaXKMUMOCTbIO.
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4. Living organisms respond to
changes in environmental factors. In
the process of evolution, living beings
acquired the ability to selectively
respond to external influences, which
scientists called irritability. Moreover, in
some such a reaction manifests itself
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MNMonyéM y  OoOHWMX Takas peakuus
NpOaABISAETCA ObICTPO (HanpwuMmep,
MKUBOTHbIE yoOerator, HamagatoT,
NPAYYTCH, CXMMAKTCa U T. O.), a VY
apyrmx — ™MeoneHHo  (Hampumep,
PACTEHUA MOBOPAYMBAOT JIMCTbA K
CBETY).
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quickly (for example, animals run away,
attack, hide, shrink, etc.), while in others
it manifests itself slowly (for example,
plants turn their leaves towards the
light).

5. XwuBble OpraHuMaMbl pacTyT M
pa3BMBaOTCA. PacTy 1 pa3BMBaATbCA
MOMYT Kak MWBble, Tak W HeXMBble

06beKTbl. OOHAKO TOMbKO Y MXUBbIX
opraHmamMoB 0ba 23TUX Mpouecca
npoTeKatoT nocnenoBaTenbHO %

YNOPAOOYEeHHO. Y KaXgoro un3 Hux
PasBUTME CBA3aHO C peanm3auven
HacNeOCTBEHHOW NpPOorpamMMmbl %
OObIYHO COMPOBOX/AeTCs
yBenmyeHmnemMm ero Mmaccol. [locnenHee
NpoONCXoauT 3a CYET 0bpa3oBaHUA
HOBbIX MOJIEKY I, 3NIEMEHTaPHbIX
KNETOUYHbIX CTRYKTYP W CaMUX KIIETOK.
Pa3BuTME XapaKTepHO He TOJIbKO O/
OTAENbHOrO OpraHuaMa, HO W 4n4d

YKNBOW npurpoabl B LiesioM. B
pe3ynbTaTe eé NCTOPUNYECKOTrO
Pa3BUTVA NoAaABUMNIOCH BCE

MHOroofpa3ne XMBblIX OPraHM3MoB Ha
Hallen nnaHeTe.
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5. Living organisms
develop. Both living and non-living
objects can grow and develop.
However, only in living organisms do
both of these processes occur
consistently and in an orderly manner.
In each of them, development s
associated with the implementation of
the hereditary program and is usually

grow and

accompanied by an increase in its
mass. The latter occurs due to the
formation of new molecules,

elementary cellular structures and the
cells themselves. Development is
characteristic not only of an individual
organism, but also of living nature as a
whole. As a result of its historical
development, all the diversity of living
organisms on our planet appeared.

6. BCcé »xmnBoe pa3MHOXKaeTcs. HoBble
OpraHm3amMbl — OT OakTepun 0o
yesnioBeka — BO3HMKAT TOJIbKO B
pe3ynbTate 6ecnonoro MM NoaoBOro
PA3MHOXKEHNA 0ocoben 0aHHOro BMOa.
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6. All living things reproduce. New
organisms - from bacteria to humans -
arise only as a result of asexual or
sexual reproduction of individuals of a
given species.
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7. Bce XunBble opraHmnaMbl o61agatoT

HacnegCTBEeHHOCTbIO n
M3MEeHUYMBOCTbIO. HacnencTtBeHHOCTb —
3TO CNOCOBHOCTb OpraHmn3MoB

nepegaBaTb CBOWM MPW3HAKK, CBOMCTBA
" OCOBEHHOCTU Pa3BUTUA n3
MNOoKOJIeHNA B mokoJieHme. VIHhopMaums
O TOM, KakKMM JO/KeH ObiTb OpPraHu3am,
3aKOOMPOBaHa B €ro reHeTtnyeckom
MaTepuane — XpPoMocOoMax. B To e
BPEMS, XOTA MOTOMKU BCerga moxXoxu
Ha CBOWUX poauTenemn, OBy X
COBEPLLUEHHO OOMHAKOBbIX OPraHM3MoOB
He CYLLEeCTBYET. DTO OObACHALTCA eLé

1. &jﬁjﬁ\‘)}&“)haﬂja\ﬁﬁyw
&\ﬁaﬁ)&\dﬁy@ﬁbﬁﬁ\)} Al
sl (S 5 oalsa (Ol pad Jlal

il R Jusi 4 L ) 28 534
o1 ) D g e S ASl 3y g Gile DUl
- O S edle o adl Al s s

e 3 Sl 02 5 I8 Sa ) W s 505 S

395 cpall g A 4dpan (1) aa Sl

35 s SalS d5a ga 93 g Lal caiiia

- o) g se ) 800 (S L) ol
38 (oa 0313 i 5 (6 S,

7. All living organisms have heredity
and variability. Heredity is the ability of

organisms to transmit their
characteristics, properties and
developmental characteristics from

generation to generation. Information
about what an organism should be like
is encoded in its genetic material -
chromosomes. At the same time,
although descendants are always
similar to their parents, no two
completely identical organisms exist.
This is explained by another property
of living things - variability.

OOHUM CBOWCTBOM XKMBOTO —
M3MEHUMBOCTbIO.

8. KuBble OpraHm3Mbl 8. sl ,,L?\;m,,g So Lt ) Cila e ge 8. Living organisms are adapted to a
npucnocobsieHbl K  onpenenéHHoW specific habitat. Even by appearance,

cpepe obuTaHuA. [axke no BHELLHEMY
BMAOY YaCTO MOXHO OnpeaennTb, Kakomn
06pa3 XM3HM BeOET AaHHbIV OPraHun3mMm.
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you can often determine what kind of
life a given organism leads. For
example, you can immediately

Hanpumep, Bbl  Cpasy  oTuunTe OW-; s A3l CSa ) 1y (s LS sy Sy distirjguish a bird of prey from_ a

XVLHYO  NTUly  OT  3epHOosgHON, TR TR e granivorous  one, moisture-loving

Bnarontodmeble pacTeHunsa oT DR psee (PR Y I G Cusha plants from drought-resistant desert

3aCYXOYCTONUMBbIX obuvTaTenemn 2 anddd  JSiA 3l g | inhabitants.

MYCTblHb.

. Taknm 0BpPa3oM, KNBbIE Al ) ead )y S 54 su Lsu(,;m:w ¢l Tk;lus, ]Iciving biololg;i;al systems diftfher
Monornyeckme CUCTEMDI CUNBbHO Laai 1 LAk . el € greatly from non-living ones in e

OT/INYAKOTCA OT HEXVBbBIX CMIOMHOCTbBIO . ‘5 “ﬁ‘sy : "'L” 5 ié “e7 | complexity of their structure and the

CTPOEHUA " BbICOKOW gl ¢ 8 e (3L Lgdl 2 aS (So 5 ol g a8 high orderliness of the physiological

YNOPAOOYEHHOCTBIO MPOTEKALINX B
HNX DUN3VONOTMYECKMX MPOLECCOB. DTU
PA3IMYME MPUOAT MM KayeCTBEHHO
HOBbIE CBOMCTBA.
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processes occurring in them. These
differences give them qualitatively new
properties.
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Bonpocst:

1. TToyemMy TpyOHO AaTb BCeoObeMoLee onpeneneHme noHATUIO «KN3Hb»?

2. Tlepeyncnnte n3BeCcTHble BaM CBOWUCTBA XXMBOTO U NPpUBEOMTE MNPUMEPDbI X MPOABIEHMA B MpUpoLe.

3. YCTaHOBUTE, B YEM 3aKJIHOUAETCHA CXOACTBO W PA3INYMNA B MPOABNEHUN KAKOro-1Mb0 13 CBONCTB XMBOW MaTepun
(HanpuMep, 0OMeH BELLECTB UK POCT) Y XMUBOTHbIX W 3€1eHbIX PAaCTEHUN.
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Questions:
1. Why is it difficult to give a comprehensive definition of the concept of “life”?
2. List the properties of living things that you know and give examples of their manifestation in nature.

3. Establish what are the similarities and differences in the manifestation of any of the properties of living matter (for
example, metabolism or growth) in animals and green plants.



