5. CEPEAOBUWLE TA OPTAHISM

5.1. Ocobnusocmi 8001020 cepedosuw,a ma OP2aHi3MI8

All other water
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http://library.umac.mo/ebooks/b28112611.pdf
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TABLE 3.2 THE PROPERTIES OF WATER

Property Explanation

Heat storage Hydrogen bonds require considerable heat before they
break, minimizing temperature changes.

Ice formation Water molecules in an ice crystal are spaced relatively
far apart because of hydrogen bonding.

High '_"Eﬂif of Many hydrogen bonds must be broken for water to

vaporization evaporate.

Cohesion Hydrogen bonds hold molecules of water together.

High polarity Water molecules are attracted to ions and polar
compounds.

http://www.zo.utexas.edu
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1. Ocobnusocmi 6001020 cepedosuuya:
KOM(OPTHE [JIA OPTraHi3MiB;
BigHOCHA mocTiiiHicTh T Ta BMicTy coJieii ;
OOCTaTHA K-CTh COHAYHOTO CBITJ/IA 2

HAABHICTh PO3UMHEHHUX T'adiB Ta MiHep. cojieii: (CO, — 40-50 em?®/n a6o 4-5%; O, — 0.1-1.0% 3,
omiroTpodHi, 6iHI 03epa; eBTpodHi, 6araTi Ta AUCTPOhHI);

i BUINTOBXYBaJILHOI CUJIU BOOMU;

1< 1r/n - npicHi; 0.5-5.0 r/n - cnabo-conoHyeaTti; 5-
15 r/n - conoHyBaTi; 16-40 r/n - CONOHi;

2p0 100 m 1 >, BigbuBaeTbcA = 5%; Ha rAMbUHLI > 1 000 M
HacTae cyuinbHa TempsiBa;

3 3HMXYETbCA 4/3 eBTpodikauilw Ta NoOTenniHHA: Yy Bojax
CB. OKeaHy 3 1960 no 2010 = Ha 2%: 3arpo3a Bugam pubd
(TyHeub, akyna Ta iH.).

http://www.science.uwaterloo.ca
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* BHCOKA TeIIoTa IIapoyTBopeHHA Bomu (2,26 k/1id/r);

* ryctuHa 1 r/em?® mmpu 3,86°C;
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Marton et al., 1991
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The effect of polarity (of dipole character) of water molecules on the solution
of ionic compounds. a — crystalline lattice of NaCl, b — water molecules surround the
chloride anions and sodium cations, ¢ — water molecules remove the Na* and Cl- ions

from crystalline lattice, surround them and prevent their return to the lattice
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2. Exosioriuxi 30H1 BOIONM.
v" Tunose 03epo - 3 30HU:

Jlmopa.ibHa (minkoBogua, mpubepexsa): TOBIIA BOOU, N€ COHAYHE CBITJIO JOXOOUTH 10
JHa = BOJHA POCJIMHHICTL (HamiBBOAHA, IJIaBaua / 3aHypeHa);

JIMHUYHA (nenariuna): TOBIA BOOH 0 TVIMOMHU IIPOHUKHEHHA ~ 1% cBiTia,
CIIOBLIILHEHHSA (POTOCHHTE3Y;

l

npogyrndaibHa: THO 1 TOBIIA BOOY, COHAYHE CBITJIO He IIPOHUKAE.

v TTHo 03epa Germanb = GeHMOCHi Opr-3MHu .

v' Tidpobionmu: naankmon %, Hekmow 3; Helicmon *; nueticmon 5.

1 npugoHHi pubu, pakonogibHi, monwckuM, KinbyacTi 4vepBu TOWO;

2 He MawTb crey. opraHiB pyxy — 6akTepii, okpemi BOAOpPOCTi, HaWNPOCTiwi, MOMCKW, PaKONOLi6Hi, AMYMHKMK
pu6 / 6aratbox 6e3xpebeTHux;

8 aKTMBHO nnaBawTb — pubwu;
4 6ina noBepxHeBOl NNiBKM BOAM — nepeBaxHO BogopocTi / apibHi 6e3xpebeTHi;

5 Ha noBepxH. nniBuyi Boau / HaniB3aHypeH1i y BoAy — pAcCKa.

® Mykhailo Vinichuk 7.3.25 @6
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http://wgbis.ces.iisc.ernet.in/

Surface tension of water at the surface (water molecule arrangement)

Marton et al., 1991
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3. Ocobniusocmi 800HUX OP2aAHIZMIB

IILIBHICTD JKUBUX TKAHUH ! > I[IJILHOCTI BOIH:

npucmocysarns (mnasanbHi Mixypu y pub 1mo6
TpPUMATUCh Ha TeBHil rmbuHi);

HAABHICTD CITell. "3Mas3Ku — CAU3Y;
TIOBITPAHI MIXYpU Y BOOOpPoOCTeii 2;
HUTKOIIOMI0HI npudamkxu pisHOl hopMu;
obmiuna (popMa Tina;

DO3MIPU OPT-3MiB 3;

cKeslem — eacTUIHUU XpAIT (aKyJIOBI puodm);

4.
opraHu AUXaHHA - 340pa *;

11.084g/ml, 1.077g/ml and 1.073g/ml (KNiTwuHKM ccaBuiB); Kopanun 2.45 g/cc;

< . . . . . . | www.slideshare.net
2 B baraTbox 6prX BoAgopoCcTen € NnOB1TPAH1 M1Xypl, WO YyTPUMYRTb 1X Ha njaBy. namMliHapls, ¢yKyc
Ta iH.

8 cuHin/6nakntHuiAi KUT (Balaenoptera musculus)): go 30 m., Bara Ao 180 T.; Kawanotwu
(knTonogibHi): pmopocni camui go 15-20 M, Bara 45-60 TOHH;

4 MNYNHKN YNEHUCTOHOrMXx Ta Komax (WMTiBKM, TpaBHEBL Myxu) MawTb 316pa, sK1i A03BOASANTb IM XUTWH
Ha AOH1 CcTpyMKiB 1 cTaBKiB

® Mykhailo Vinichuk 7.3.25 @8



5.2. Ocobnusocmi HazemH020 (NOBIMPAHO20)
cepedosuu,a ma opzaHiaMie

1. Ocobniusocmi HazemHo20 cepedosuulq:

v’ 6inbII pisnomanimHue

V' 0CBOEHE B X0l €BOJIIOLI ITiC/IA BOTHOTO 2

*KOPCTKIIlle Hi2K BOJTHE,;

JKUTTSA - TIepeBaKHO Y BePXHbBOMY IIapi I' Ta
OPUJIErJINX J0 HbOTO IapiB aT™.;

Ocobnusocmi nogimpa:

2.
v IiJIBHICTB;

V' omip;

V' cusa 3eMHOTo TAKIHHA,

Bonozicmy - mimiTyBaIbHUHM YMHHUK.

® Mykhailo Vinichuk

1 yMOBM XUTTA 1CTOTHO 3MiHWITbLCA B 4Yaci Ta npocTopi

2 3a geAkumun daHumm 435 MIH pokiB TOMy - naByKornogi6Hi

7.3.25 @9



3. Ocobniusocmi opzariamis (onipra ¢ynryia
ma @ynkuia saxucmy):

* BHYTPIUIHIN ckeniem XpeOdeTHUX;
* XITUHOBHUI 30BHIIIHINA NOKPUE KOMAX;

* JKOPCTKI Le/il0/103H1 CTIHKMU;

* poamip opr-3mis .

4. Opr-aMu: uuciesHi IPUCTOCYBAHHA AJIA
TiepeHeceHHsA / YHUKHEeHHA HECITPUATII. YMOB:

CI/IcTeMI/I BOHOHpoBiHHOCTi HJ‘IH OTpI/IMaHHH / htto://www.midoripress-aeon.net
TPAHCIIOPTYBAHHA BOAU Ta MIHEPAJIIB;

aminu T, BoJIorocri;

Mop(oJI., (pizio., 610XiM., €TOJIOT. aganTaIlii
Ta 1H..

1 appuKaHCbKNUiA crnoH: npu BucoTi Big 3 A0 3,5 mMeTpiB 1 AOBXMHi Tynyb6a - 6-7,5
M., Maca - 6, A0 12 TOHH; 1iHAllCbKWii/a3iaTCbKWih CNOH: BucoTa 2,5-3,5 M.,
JOBXMHa Tina = 5,5-6 M., Bara - 5 - 5,5 TOHH; MOPCbKWIA CNOH: 4-5 TOHH. Ta 1iH.

® Mykhailo Vinichuk 7.3.25 010



5. PeuoBuHHMIII TA
eJIEMeHTHUH CKJIas
Ha3eMHUX 3eJICHUX
POCJIMH.

Water
75%

Cellulose
45%

1 Byab-SIKUIA i3 KiSTIbKOX Nosicaxapugis,
MPUCYTHIX Y Maiixe BCiX KMITUHHUX CTiIHKaX
pas3om i3 ueson030t0. Ha BigMiHy Bif,
LieNto1031 He € KpUCTauivHo, MiLHOM Ta
CTilikoto [0 Tigponi3y, a Mae aMopgHy

CTPYKTYPY 3 HEBE/IMKOK MILHICTIO, /TIErKO _ Vol Sugars and
rigponisyeTbcs po3BefeHo KUCI0ToK abo _ i starches 5%
OCHOBOIO, & TaKoX 6e3niuyto hepmeHTiB S
remivesnonasu. o
4 Types of compounds Elemental composition

Composition (typical) of representative green-plant materials.
The major types of organic compounds are indicated at left and the elemental

composition at right.
The ash is considered to include all the constituent elements other than carbon, oxygen,

hydrogen (nitrogen, sulfur, calcium, etc.). (N. Brady & R. Weil, 1996)

® Mykhailo Vinichuk 7.3.25 011



5.3. Ceimnio y 600HOMY Ma NOBLMPAHOMY
cepedosuuyl

Solar radiation

1. CoHIle 0JHAKOBO OCBITJIIOE€ OOM/IBI ITOBEPXHI,
aje:

20%
reflected
from
clouds

* Ha CyIIi YacTWHA CBiTJIa ab0 MOTITIH./
BiIOUB..;

. : : : : ).

Yy BOM1 OCBITJIEHICTh IMBUAKO V 31 1 rimbmHM; ?; g
absorbed by
atmosphere

and clouds
2. DBionominecuenuyia ®: nesaki riimbOKOB. OpT- = o4 e
3MHU (KUITKOBOIIOPOKHIHHI, PAKOIIOMi0H], e g N T e e il
. . % ¢50%: of direct and diffused radiation” =~ - land-sea surface
MOJIIOCKH, pubu, rpubu) 30aTHI caMl BUPOOJIATH absorbed by land and sea

htto://www.google.com.ua

c8lm.J10 3a PaxXyHOK 010J1. (pepMeHTAT.
OKVICHEHHS JIIITIIB *.

1 Boga - 5-10% cBitna, cHir - po 85%;

2 > 250 M GOTOCUHT. OpPr-3my icHyBaTW He MOXYTb, a Ha > 1500 M
cBiTno B3arani He npoHUKaE;

8 ABMWE CBIiTiHHA XMBUX Opr-3MiB;

4 npuBabneHHa 34006u4i / napTHepiB, KOMyHiKauif, nonepemkeHHsa /
norposa; BiANAKYBaHHA TOWO.

Hakai Magazine

® Mykhailo Vinichuk 7325012



3. (Csim.niosl cuznaiy — Opr-sMu 30MPAOTHCA B Ta0OYHHU, 3HAXOOATH 0COOMH
ITPOTUJICXKHOI CTaTi IPU POZMHOMKEHHI ! ToIIo.

4. Bopa morsimHae CBITJIO: HABITH OPr-3MHU 3 100pe PO3BUHEHUMHU OpraHaMu
30py (rosioBoHOTII MOJIFOCKH, prbK, KMTOIOAi0H1) 0aUaTh JIMIIEe HA He3HAUHIN

BIICTAHI.
5. ToMy BOHU BUKOPHCTOBYIOTh 38YK08L, XIMI4HI Ta 1H. CII0COOU 5%%%'}3:;‘;5"?;33:)’“”
IepeagaBaHHA Ta OTPHMMaHHA iH(bOpMaHi'l'. Masiopyxnunea puba, nigkapaynoe

3006uy, cnasaun B 3acigui.

| Surface with snow and
ice reflects more heat

forces.si.edu

1 BuguMe CBiTiHHA Bif 6/11aKMTHOMO A0 YEPBOHOrO, B/laCTMBE AESAKUM Bugam rnbokoBogHux pub (Makpypycu, CBiTH1 aH4doycw,
rAMGOKOBOAHL BYAWIbHUKK), WO MNOB'si3aHe i3 npouecamm iIXHbLOI XMTTeaisnbHOCTi (6ionwMiHecueHuis, ,Xos0gHe CBiT/0"
(ponovmarae npuBabmTn napTHepa, 3400u4, BifnsiKyBaTu BOPOriBs);

KoMaxu (XyKW-CBiTNAKM) cnanaxywTb Ha CUrHa/ OCOOWMH MPOTW/EXHOI cTaTi: XYKM-CB1TAAKM 40M0Bivoi cTaTi npmBabiwowTb
CaMOK TaKoX nojapyHkamu y Burnsgi cnepmatodopa - 060MNOHKM 3 HACIHHAM 1 XMBW/IbHUMW peYOBMHAMU ANA CaMKu (Camku
BiffawTb nepeBary camusM 3 HahkbinbwmMm “XUBWUAbHMUM NogapyHKom”);

NPMAOHH1 6araTowWeTUHKOBL 4YepBM CBiTATLCHA Nuwe y nepiod PO3MHOXEHHs / MOWYyKy napu.

® Mykhailo Vinichuk 7325013



5.4. Kucendv y 600HOMY ma noGIMPAHOMY
cepedosuuyl

v 0, moTpi6HUI1 Bcim opraHismaMm (= 20,95%).

1. O,y HC (sanexno Big dopmu i dysrmiit
oprasismis):

*  OJugysno (momosi ueps'sakw, rinpa): 9/3
3BOJIOYKEHI IIOKPOBU y KPOB, T. TO yCi€o
TTOBepXHeIo Tijia !;

e  u/3 mpaxel 2 Ta ezeHesl MIUWKU 3:
(maBykomoi6HI Ta KOMaxnu);

* nepexa4yeéanHsA plOUHU (KpyIUi YepBU HATID.
HeMaTofH, Mojiocku): a 3 Hew 1 0, 3

IMOBEPXHEBUX TKAHUH y OLJIBII IJIN0OO0KI;

o 2em02/1001H (xpebeTHi, NeAki 6e3xpebeTHI y AKUX €
reMoryio6in): IIepeHeCceHHs 3 JOIIOMOT'0I0
2em02J1001Hy Bl JIereHb 10 TKaHUH.

1y T.4. 1 KpmxaHa puba, WO AMXa€E He 3a paxyHOK 356ep, a 3a paxyHOK WKipHMX
NOKPMBiB BCbOro Tifna, BK/AwYaw4yM i nNAaBHUKW: BUL OKYHenogibHuxX pubd pogunHu
BinokpiBkoBi (Channichthyidae), nowvpeHwuii Ha nNiBAH1 AHTApPKTUYHOIrO MOPS;

2 po3ranyxeHux Tpybou4oK;

8 miwkonogi6bHi BuN'sAuyBaHHA

® Mykhailo Vinichuk

Carbon

Gxygen Dioxide

Earthworm

Respiration in Earthworms, Fun Science

Book lungs
Book lung are stacked folds of tissue with air pockets in
between the folds. Gases are exchanged between
blood and air across the lissues.

Tri
Tr
hrough openings called spiracies. The tubules carmy
oxygen directly 10 tissues throughout the body:

a system of tubules that take in air

5
a5 I

achea
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ough oper

https://www.ck12.org/book/ck-12-biology/section

Higher 02 Concentration in Air

{i:::]ozm

Lower 02 Concentration in Tissue

Higher CO2 Concentration in Tissue

CO2 out

Lower CO2 Concentration in Air
Nematode Respiratory System | Study.com Study.com
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2. Bwicr O, y Bomi < 1,0% (~ 10 mr/ mitp).
v' IlpucrocyBanua no Hegoctaui O,

ITIBUINEHUI BMICT 2eM02/100i1Y B KPOBI 1;

06’em J1ereHsn > 3;

Q:
=5
e
=
o
a:
«:

yacmoma / 2iuburna DUXaHHA;

PO3MIip cepIld Ta YacToTa MOTo CKOPOUYEHb;

PO3BUTOK KAIILJIAPHOI CITKH.

3HWKEHHA BMiCTy PO34YMHEHOIO KNCHIO € Hal\/'II'IOLLII/IpeHiLLIOIO

NPUYMHOIO 3arnbeni puou:
https://www.fondriest.com/environmental-measurements/parameters/w
ater-quality/dissolved-oxygen/

ty Tpicku, dopeni Ta iH. BMiICT remornobiHy BWCOKWIA, Yy NPWAOHHUX pu6 (Byrpa, Kopoma) - HU3bKWIA, ane moxe nornuMHaTn 0, i3 HC
HaBiTb 3 HE3Ha4HOW MNOro K-CcTw;

2 pesAki pubm Kpim 396poBOro MawTb TakKoX WKipHe 1 KuwWKoBe AMXaHHA (4/3 nnaBanbHUA MiXyp, KN1iTWHWM AKOro y Hanp. Wyku micTtaTb 35
% 0,, Y MOPCbKOrO OKYHA — 0 88 %);

¢ pentnnii i ampi6ii — Ha 2/3 4u/3 wkipy i Ha 1/3 — 4/3 nereHi.

® Mykhailo Vinichuk 7.3.25 015



«___— Underwater Dissolved Oxygen Cycle

/ INPUT: Mixing by wind, waves and currents

add atmaspheric oxygen to surface water

REMOWVAL
breathing |

AMOUNT OF DO

REMOVAL: Respiration:
decay of organic matter
on the bottom

-~ Low

® Mykhailo Vinichuk 7.3.25 016



5.5. MinepanibHi pewosuHU Yy 00HOMY MA NOBLMPAHOMY CepPedosUUl
v T0JIOBHI eJIeMEeHTH:

»” HimpozeH: aMiHOK-TH Ta HyKIL. K-TH,

» ¢bocghop: THK, PHK, AT®, dpocdomiminm GopMyoTh KIITHHHI MeMOpaHHM,

> kaniii: OCMOTHYHY KOHIIEHTp. KPOBi, KUCJIOTHO-JIY:KHUI 6ananc (TBapuHM); B OCHOBHOMY B
ITATOILIa3Mi 1 BaKyOoJIAX KJIITHH (POCIIMHM);

> KQAJ1bUlli: KiCTKOBI TKAHMHY, y4acTh B po60Ti epMEeHTHUX cucTeM 1;
> cipka: 6ixky;

> maeniii: xiaopodim;

> 3aJ1i30: TeMOTIIO0IH 1 T.1I.

1 BaXIMBUIA KOMMOHEHT CUCTEMM 3ropTaHHA KPOB1, CKOpPOYeHHA mM'A3iB, nepegayi HepBOBUX imnynbciB.

® Mykhailo Vinichuk 7.3.25 017



Elements Essential for Plant Growth and Their Sources’
(Nyle C. Brady & Raymobd R. Weil, 1996)

Used in relatively large amounts (>0.1% of dry

Mostly from
air and water

Carbon (C)
Hydrogen (H)
Oxygen (O)

plant tissue)

Macronutrients
(from soil solids)

Nitrogen (IN)
Phosphorus (P)
Potassium (K)
Calcium (Ca)
Magnesium (Mg)
Sulfur (5)

Used in relatively small amounts
(<0.1% of dry plant tissue)

Micronutrients
(from soil solids)

Iron (Fe)
Manganese (Mn)
Boron (B)
Molybdenum (Mo)
Copper (Cu)

Zinc (Zn)
Nickel (Ni)
Chlorine (CI)
Cobalt (Co)

*Many other elements are taken up from soils by plants, but are not essential for plant growth: e.g. sodium,
silicon, iodine, fluorine, barium, and strontium - do enhance the growth of certain plants, but do not appear to
be as universally required for normal growth as are the 18 listed in this table.

® Mykhailo Vinichuk
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v' Pocounu: y Burnani ionis (K+, Na*, Mg?; NH,* - karionu; NO,, PO, SO, - anionn) 2.
IIpicaoBOmHI Bomm: 0,01-0,02 % (1-2 MI/JTiTp) POSUMHEHNX MIiHEP. COJICH.

v Towmy:

OpT-3MH HOBHHHI 3aCBOIOBATHU MiHED. PEUOBUHHU 3 I'PYHTY, Boou / 1:ki;

IMATPUMYBATH Y TLT1 guWyy KOHIIEHTP. CoJiell HiK y cCepe/IOBUIIII;

1 nacuMBHUIN TpaHCNoOpT - MMMOBiNbHO 6e3 3aTpaTu eHeprii wnaxom guey3ii um ocmocy (Audy3ia sogu 4/3
HaniBNPOHMKHY MeMbpaHy);

2 aKTUBHWIA TpaHCNOPT - Kpi3b MemMOpaHy MNpoOTU rpagi€eHTa iIX KOHUEeHTpauil i3 3aTpaToiw eHeprii AT® Ta
3a y4yacTw cney. MembpaHHMX 6inkiB (TpaHcnopTHi AT®a3u, “i0HHi Hacocu”) - uyini membpaHH1 KOMMAEeKcKu
13 CKNnafHoW CTPYKTYpOW.

® Mykhailo Vinichuk 7.3.25 019



atmospheric
nitrogen (N»o)

emissions
from
industrial
combustion
and
gasoline
engines

B
R 1
[

assmllatlon

Vis

fertilizer @

demtrlflcatlon

nitrp_gen- dead anlmals
fixing and plants
bacteria l nitrates (| N03 )
in root
nodules

decomposers
(bacteria and fungi)

ammonification

nitrogen-
fixing
bacteria

in soil

R

=== Human activities
mmm Natural activities

ammonium (NH4*) pitrification

and
ammonia (NH3) © Encyclopaedia Britannica, Inc.

® Mykhailo Vinichuk

Nitrogen cycle, circulation of nitrogen in various

forms through nature.
https://www.britannica.com/science/phosphorus-cycle
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5.6. Tepmiuni senacmusocmi 600u

1. Tennoma — Mipa eHepelii B JaHOMY 00 €Ml PEUOBUHU: cyMapHa KiHeTUYHA eHepris ii
MoJieKy1, (popMa IepegaBaHHA eHeprii .

2. Temnepamypa — Mipa IIBUAKOCTI PyXy MOJIEKYJI y PE€UOBHHI, CTYIIIHb HArpiToCTi 260
XO0JIOOHOCTI TijIa (IIpegmera).

3. Ilumoma mennioemmicms — K-CTh TEILJIOTU, AKY HEOOXITHO HAZaTU OOUHUII Macu
(06'emy), 06 Harpitu ii/iioro ma 1°C 2.

4. IHumoma mennoemnicms Bogu npu 0°C y = 4,218 xJl:x/kr-K (mmoBiTpa = 1,0;
micok cyxuii — 0,8; kpeiina — 0,88; rimura — 0,92).

5. Tennonpogidnicmb 800U — 3MATHICTD i1 IEPEHOCUTHU TEILJIOBY eHeprio: (A) =
0,568 Br/(m - K), - y 25 pasiB > ik moBiTpda (A = 0,02370 Br/(Mm - K mpu Temr. 0 °C).

1 € xapakTepusye npouecu nepepaBaHHA eHeprii mix Tinamu npu
Ten/1006MiHi;

2 TaKa X K-CTb TennaoTu BI/I,EI,iI'IFlSTI:CFI npu OXOJ'IO,EI,)KeHHi pPedoBUNHN

® Mykhailo Vinichuk 7.3.25 @21



https://chanelinhlbioclogy.wordpress.com
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