Ypok 66 Boaoricts noBitps. Touka pocu

Merta ypoky:

HaBuanbna. @opMmyBaTH 3HAHHA YYHIB NMpPO aOCOJIOTHY 1 BIJHOCHY BOJIOTOCTI,
TOYKY pocH; (GOpMyBaTH YSBJICHHS yUHIB PO METOAN BUMIPIOBAHHS BOJIOTOCTI TIOBITPSI;
dbopMyBaT HaBUYKU METOMIOJIOTIYHOTO MIiAXOAY M0 Mi3HABaJIbHOI Ta MPAaKTUYHOI
TISJIBHOCTI.

Po3BuBajibHA. 3 METOIO0 PO3BHUTKY MHCIICHHS PO3BUBATH BMiHHSI BCTAHOBJIIOBATH
rOJOBHE, CYTT€BE y Marepiaji, 1[0 BHBYAETHCS; CAMOCTIHHO  3HAXOIUTH
MIPUYMHHO-HACTIIKOBI 3B’ SI3KM (pOOUTH BUCHOBKH); CUCTEMAaTU3yBaTH, BCTAHOBIIOBATH
3B’SI3KM HOBOT'O 3 paHillle BUBYCHHUM.

BuxoBHa. BuxoByBaTu yBaxHICTb, 310paHICTh, CITIOCTEPEIKIUBICTb.

Tun ypoky: ypok 3aCBO€HHSI HOBUX 3HaHb.

HaounicTs i 00/1afHAHHSA: HaBYANIbHA TTPE3CHTAIIIS], KOMIT IOTEP, MiJIPYYHUK.

. . Xin ypoky
I. OPTAHIBAIIIMHUU ETAII

Di3uyuHUl OUKManm

1) [Ipouiec mepexomy piAMHU 3 PIJKOTO CTaHy B Ta30MOAIOHHMI Ha3UBAETHCH...
(mapoyTBOpEHHS)

2) Ilpouec nepexoy ra3y /10 pIAKOTO CTaHy Ha3UBAETHCA... (KOHICHCAITis)

3) [lapoyTBOpeHHS MOAUISAIOTH HA... (BUIAPOBYBAHHS 1 KUITIHHS)

4) TlapoyTBOpeHHS 3 BIJIbHOT TOBEPXHI PIAMHU — II€... (BUTIAPOBYBaHHS)

5) HIBuAKICTh BUNAPOBYBAHHS 3aJICKUTh BiA ... (TeMIeparypd pPIAWHU; ILIOIII
MOBEPXHI PIAWUHU; POY PIAVHU; PYXY IMOBITPS)

6) [lapoyTBOpeHHs HE TUIbKH 3 BUIHHOI MOBEPXHI PIUHU, a i 13 CEpeANHH PIANHH,
sKe B1AOyBa€ThCS 3a TIEBHOI I IAHOT P1IMHUA TEMIIEPaTypH, HA3UBAETHCA... (KUTIHHSM)

7) SIKo YHMCIIO MOJEKyMd, sIKi BWUJIITAlOTh 3 PIAWHU TiJ Yac BUIIAPOBYBAHHS,
NEPEBUILYE YHUCIO MOJIEKYJ, IO TMOBEPTAIOThCA, TO Taka Iapa Ha3UBAETHCA...
(HEHACHUYEHOIO)

8) KO 4YMCIO MOJEKyd, [KI BWIITAOTh 3 PIAMHU M1 4Yac BUIIAPOBYBaHHS,
JAOPIBHIOE UHWCIY MOJEKYN, IO TMOBEPTAOThCA, TO Taka Ilapa Ha3MBAETHCA...
(HacH4YEHOI0)

9) Tuck HacMYEeHOI MapH 3AJIEKUTH BiJI ... (POAY PIAMHM; TEMIEPATypH)

10) Tuck Hacu4eHOT mapu HE 3aJICKUTH Bif ...(i1 00’ emy)

11) ITix gac KUMiHHSA TEMIeparypa piIuHH ... (HE 3MIHIOETHCS)

12) 31 30UIbIIEHHSIM 30BHINIHBOTO THUCKY TeMIlepaTypa KHUIIIHHS PIAUHUA
(3pocrtae), 31 3MEHIIEHHAM 30BHIIIHBOTO THCKY TeMIIEparypa KHUIIHHSA PIIUHU
(BHUKYETHCS).

II. AKTYAJII3BALISA OTIOPHUX 3HAHb TA BMIHb

Mo:xMBO, BH UynH (ppa3u «BOJOTE MOBITPS», «CyXe TMOBITPS.

SIK OLIHUTH CTYMiHb BOJIOTOCTI NOBITPA?

Big sikuX YMHHHKIB 3aJI€KUTh BOJOTICTh MOBITPA 1 SIK il MOXKHA 3MIHUTU?



III. BUBYEHHSA HOBOI'O MATEPIAJIY
1. BosoricTs nmoBiTpst
AOCOIIOTHA BOJIOTICTH p, ¢izuuHa BeJUUYMHA, SIKA XapaKTepU3y€ BMIiCT

BO/JSIHOI MAPH B NMOBITPI TA YHUCEJbHO JOPIBHIOE MACi BOASIHOI APH, 0 MiCTUTHCSA
B 1 M° noBiTps.

Opunuirs abcontotHoi BosorocTi B Cl — Kkijiorpam Ha MeTp KYOiYHMIA:
[ ] -1 KT
P, N

B ekBaropiaJIbHMX IIHPOTaX BOHA MOXKE CSTATH
30 r/M*, 1o momocis 3emuti 3HMKyeThCS 10 0,1 /M.

Ilpoonemne numanns

* Yu MOXKHa CKJIAcTH OO'€KTHMBHY KapTHUHY IIPO
CTYMIHb  BOJOTOCTI  TIOBITPS  3HAIOUM  TUIBKH
abCOIIIOTHY BOJIOTICTH MOBITPS?

[I{o6 Bu3HAUUTH CTYHiHb BOJOIOCTI TOBITPA, |12 1,40 10,7
HEOOX1JTHO pO3yMITH, HACKUIBKU BOJsIHA TTapa OIu3bKa 14 1,60 12,1
710 HacH4eHHs. JUist IbOro BBOISITH MOHSTTS BiTHOCHOT [ ¢ 1,81 13,6
BOJIOTOCTI. 18 2,07 15,4

. ) . 20 2,33 17,3

Binnocna Bogorictb ¢ — ¢izMyHa BeIMYMHA, 29 7 64 19.4
SIKa MOKAa3y€, HACKIJILKHM BOASIHA mapa 0Ju3bKa 10 24 2’99 21,8
HACHIEHHS, i ,Z[OpiBHIOE" fojaHoMy 'y BiZICOTKAX 26 3:36 24:4
BIIHOLLIEHHIO a0COJIIOTHOI BOJIOTOCTI p, /10 TyCTHHH 73 3.39 27.2
HACHUYEHOI BOASHOI MapH p, 32 JaHOI TeMIepaTrypHu. |30 4,24 30,3

¢ ===100%

H

BinnocHa BoJsiorictb (9 — Qi3MYHA BEJIMYMHA, IKA MOKA3y€, HACKLIbBKH BOASHA
napa 0J1M3bKa 10 HACHMYEHHS, i JOPIiBHIE NMOJAHOMY Yy BIICOTKAX BiJHOIICHHIO
NapUiaJIbHOI0 THCKY BOASIHOI NAapH P, fiKa € B MOBITPi, 10 THCKY HACHYEHOIL

BOISIHOI Iapu p 32 JAHOI TeMIlepaTypH.

Pa 100%
14

H

(p:

Touka pocu t — Temmeparypa, 3a siKOi BOASIHA Mapa, 0 MiCTUTHCH B MOBITPI,
p

CTa€ HACHYCHOIO.



Ilpoonemne numanns

* Slk BUMIPSITH BOJIOTICTh TTOBITPS?

lirpomerpu — npuwiaagu 1S NPSAMOro BUMIPHOBAHHS
BOJIOIOCTi NOBITPH. Bomoc.

. IIMTxana
[Ipunuun nii eonocano20 Zicpomempa 0azyeTbcsl Ha

BJIACTUBOCTI 3HEXHUPEHOI BOJOCHUHU 30UIBIIYBAaTH CBOIO
JOBKUHY 31 30UTbIIEHHSIM BOJIOTOCTI MOBITPA. [ |——Pamxra

BynoBa BOJIOCSIHOTO TrirpoMeTpa: BOJIOCUHY HaTATyHOTh Ha —Crpinxa
METaJeBy paMKy; 3MiHa JOBKUHU BOJOCHHM IEPEIAETHCS /
CTPIIII, SIKa MEPEMIIITYEThCS B3/I0BXK ITKAJIH.

Ilcuxpomemp cxnafaeTbcs 3 JIBOX TEPMOMETPIB — CYX020, SIKUN
BUMIPIOE TEMIIEpaTypy AOBKLLISL, 1 80102020 — HOTO KOJIOa OOTOpHYTa
TKaHWHOIO, KIHYMK $IKOi ONYIIEHWH Yy MOCyIuHy 3 Bomor. Boma 3
TKAHHMHW BUIIAPOBYETHCS, 1 BOJIOTMM TEPMOMETP TMOKA3y€ HIKUY
TeMIeparypy, Hixk cyxuil. YUum HUK4Ya BiIHOCHA BOJIOTICTh MOBITPS, TUM
IIBU/IIIE BUIIAPOBYETHCS PIAMHA 1 TUM OUIbILIA PI3HUI MOKAa31B CyXOro
Ta BOJIOTOT'O TEPMOMETPIB.

BinHOCHY BOJIOTICTh BH3HAYaIOTh 32 JOMOMOIOIO IMCHUXPOMETPUYHOL
TaOJIUIIL.

Hamnpuknan, cyxuit Tepmomerp mnokasye 22 °C, a Bosmoruéi 14 °C; pizHuUs
temreparyp At = 22°C — 14°C = 8°C. I3 rabaumi 6auumo, mo ¢ = 40 %.

Ilcuxpomempuuna mabnuys

IToka3 cyxoro Pi3Huus nokasis cyxoro i Bosiororo repmomerpis At, °C
repMomerpa 1 2 3 4 5 6 71 8 9
A BianocHa Bostoricts @, %

13 100 89 | 79 | 69 | 59 | 49 | 40 | 31 | 23 | 14 6
14 100 89 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17 9
15 1001 90 | 80 | 71 | 61 | 52 | 44 | 36 | 27 | 20 | 12
16 100 90 | 81 | 71 | 62 | 54 | 46 | 37 | 30 | 22 | 15
17 1001 90 | 81 | 72 | 64 | 55 | 47 | 39 | 32 | 24 | 17
18 100 | 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27 | 20
19 1001 91 | 82 | 74 | 65 | 58 | 50 | 43 | 35 | 29 | 22
20 100 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37 | 30 | 24
21 100 | 91 | 83 | 75 | 67 | 60 | 52 [ 46 | 39 | 32 | 26
22 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34 | 28
23 100 92 | 84 | 76 | 69 | 61 | 55 | 48 | 42 | 36 | 30
24 100 92 | 84 | 77 | 69 | 62 | 56 | 49 | 43 | 37 | 31
25 100 | 92 | 84 | 77 | 70 | 63 | 57 | 50 | 44 | 38 | 33




Ilpoonemne numanns

* UoMy OTpiOHO CTEKUTHU 32 BOJIOTICTIO MOBITPS?

Jlromnaa modyBaeThcs A00pe 3a BiMHOCHOI Bosmorocti 50-65 %. Jlnsa 11 3mopoB’s
IIKIJJIMBE SIK HaJIMIPDHO CyX€, Tak 1 Jy>Xe Bosore mnoBiTps. HaamumikoBa BOJOTICTh
COpHsiE PO3MHOKEHHIO PI3HUX XBOPOOOTBOPHUX TPUOKIB; y CyXOMY IOBITPI JIOAWHA
IIBUJIKO CTOMITFOETRCS, Y HET JIepe B TOPJIl, MEPECUXAIOTh T'yOU, CTa€ CyXOIO IIKipa TOIIO.
SKImo TOBITPS 3aHAATO Cyxe, TO W, HE 3B’sS3aHUN BOJIOTOIO, JITAE IO BCHOMY
MIPUMIILICHHIO, 1 11 0COOJIMBO HEOE3MEe4YHO IS JIFOCH, SKl MOTepHarTh BiJ ajeprii.
HenocrarHs BOJIOTICT, MPU3BOAUTH 1O 3arubesili 4YyTIMBUX JIO0 PIBHSA BOJIOTOCTI
JOMAIIIHIX POCIWH; TPINIMHA Ha TNpeaMeTax 13 JepeBa, po3jagHaHl My3WU4HI
ITHCTPYMEHTH — TEX pe3ylbTaT HEJO0CTAaTHbOI BOJOTOCTI MOBITpsA. BojoricTs moBiTps
BYKJIMBO BPaXOBYBATH y TKAI[bKOMY, KOHIUTEPCHKOMY Ta 1HIIUX BUPOOHHUIITBAX; T1]] 4ac
30epiraHHs KHUKOK 1 KapTHH; Y JIIKyBaHHI 6araTb0X XBOpoO TOIIIO.

IV. BAKPIIIJIEHHSI HOBUX 3HAHb I BMIHb

1. Busnaute BIZHOCHY BOJIOTICTh TMOBITps 3a Temmeparypu 18 °C, skmio
napiiajibHUI THCK BOISHOI Napu cTaHOBUTH 1,24 klla.

/ano: Po3é’azannn
t = 18°C P,
@ = m‘lOO%
p,= 1, 24 klla
3
= 1,24 « 10°Ta @ = 2221018 16005~60%
2,07¢10°Ta

p (18°C) = 2,07 klla

3 Bionogios: =60 %.
= 2,07 « 10 Ila

@ — 7?

2. BusHaute abCOMIOTHY BOJIOTICTh MOBITPA 3a Temneparypu 26 °C, sSKIo BiTHOCHA
BOJIOTICTH TOpiBHIOE 54 %.

/ano: Po3é’azannn
t =26°C . ®p,(26°C)
P = @0 "100% == P, T Tio0%
© =54%
p,(26°C) = 24,4 F [pa] =% 7
—3 xr 54-24,410 " =3( kr
= 24,410 % p. =155 —~13,2 « 10 (%)
p — ?
Bionogios: p ~13,2 —-.
a M




5

3. BuzHaute BIAHOCHY BOJOTICTh MOBITPs 3a Temneparypu t = 20 °C, 4Kmo Touka

pocu tp = 14 °C.

/ano:
t = 20°C
t = 14°C

P

p_(20°C) = 2,33 xlla

— 233 « 10°Ma

[0 ?

Po3sé’azanna
%

a
_ .

@ —m 100%

SIKo BBaXkaTH, LIO MiJl Yac OXOJOKEHHS /10 TOYKU POCH
arMochepHUl TUCK HE 3MIHIOETHCS, TO HE 3MIHIOEThCA
napiianbHUil THUCK BoAsHOI mapu. OTxke, Lel TUCK P

a

JIOPIBHIOE THCKYy HAacH4Y€HOI Mmapu 3a Temmeparypu t ,
p

TOOTO
p =p (14°0)= 1,6 + 10Tl
p,(14°0)
Q= mlOO/O
3
= L0101 1009%~69%
2,33¢10°Ta

Bionoegios: p~69 %.

4. BuzHaute BiIHOCHY BOJIOTICTh Ta TOYKY POCH, SKIIO TEPMOMETPHU MCUXPOMETPA

nokasytots 20 °C 1 11 °C.

/ano:

t. = 20°C
1

t,= 11°C

p (20°C) = 2,33 xlla

— 233 « 10°Ma

¢ — ?

t ?

p

Po3é’azanns
ITokaz cyxoro Tepmometpa nopiBHioe 20 °C, a pi3HUIA
MoKa3aHb TEPMOMETPIB At =t T t 5

At = 20°C — 11°C = 9°C

3a tabn. 2 § 32 3HaX0AMMO BITHOCHY BOJIOTICTh MOBITPSI:
@ = 30%

@p (20°C)
100%

a
-_ .

P =% @0

p_

a

100% >

%ella

% = [la

p.]=



5.V kimuarti npu 0

_302,33¢10°

3
= TR ~0,7 « 10 (Tla)

3a tabn. 1 § 32 3HaxoaMMO BIJMOBIIHY TEMIEpPATYypy, SKa
JOPIBHIOE TOYILIl pOCH tpz2°C.

Bionogios: @ = 30%; tpz2°C.

°C Bi1IHOCHA BOJIOTICTh MOBITPs cTaHOBUTH 80 %. Skoro Oyne

BIJIHOCHA BOJIOTICTh 3a Temmeparypu 20 °C?

/ano:

t, = 0°C
¢, = 80%
t, = 20°C

p (0°C) = 4,85
H M
= 4,810 =L
M

p (20°C) = 17,3—
H M

= 17,310 XL

M

Po3eé’a3anns
P, = pH(F())a°C) « 100%  => p, = %
0, =ﬁ 100% =% 100% =%oq
¢, = M *% =%
L= % . 80~22 (%)

Bionoegios: @ 2z22 %.

@, — 7

6. Y kimuarti 3a temneparypu 20 °C BigHocHa Bojoricte ToBITps 20 %. CKibKH
BOM Tpeba TOMaTKOBO BUITAPOBYBATHU NSl 301IbIIeHHS BOJIOTOCTI 10 50 %, K110 00’ €M

kiMHATH — 40 M>?

/ano:
t = 20°C
¢, =20%

50 %

(pZ
V=40M

p (20°C) = 17,3— 3
H M

Po3zé’azanna
Par QP
P, P, * 100% > P 100 %
Paz @,p
P, P, * 100% > P.2 100 %
e.pV QpV
m =0, 100 % m, =P," = T00%
Am =m_ —m_ = il ( — )
2 17 1009 \ P2 T ¥y




Am — ? o’

[Am] = ——(% — %) = kr

-3
17,3-10""-40
Am = —————

00 e (50 — 20)=0, 208 (kr)

Bionogiob:Am=0, 208 Kr.
7.V nositpi 06’emom 6 M> Mictuthes 51,3 r BoasHoI mapu 3a Temneparypu 22 °C.
Buznaute aOCOMIOTHY i BITHOCHY BOJIOTICTb MOBITPS.

/ano: Po3é’sazannn

— 3 _m 51,310 kr _ =3 kr
V =6mMm P, =" pa—T—&SS-lO "
m = 51,3r
= 51,310 = — 1009
= 51, KT @ = o 22°0) Yo
t = 22°C 3

8,55:10 <
- @ = ————100%~44%
pH(ZZ °C)= 19,4 — 19,410 %
= 19,410 <L
’ v Bionosios: p_ = 8,55 — p=44%.
M

p, — 7
@ — ?

V. IIIABUTTA IIIACYMKIB YPOKY

becioa 3a numannamu

1. Haseoimwv xapaxmepucmuxu abcontomuoi ma 6i0HOCHOI 801020cmeli Nogimps 5K
QDI3UUHUX 8eNUUUH.

2. Ak mooicna 30inbuumu 8i0HOCHY 801102iCMb?

3. Axi npunaou ons euznauenHs gonococmi nogimpst eu 3nacme? Onuwiims 6y008) 1
NPpUHYUN Oii KOJHCHO20 3 HUX.

4. o nasusaromv moukoio pocu? Ak, 3Haiouu mouxy pocu, 8UsSHA4UMu aO6CONOMHY
gonozicms? 8iOHOCHY 80102iCMb?

VI. IOMAIIHE 3ABJIAHHA
OmparroBatu § 32, BripaBa Ne 32 (1 —4)



