®dizuka 10

Ypok 53 OCHOBHI MM0JI0KEHHS MOJIEKYJISIPHO-KiHETUYHOI Teopii

Merta ypoky:

HaBuaabna: @opmyBatu 3HaHHs y4HiB 1po npeamer MKT, npo BeanumaM, 1110 XapaKTepu3yoTh
MoJIeKynu; (opMyBaTé 3HaHHS Npo OCHOBHI monokeHHs MKT OynoBu pedoBHHH, NPO SIKICHY
BIIMIHHICTh TEIUIOBOTO PYyXy MOJIEKYT BiJl MEXaHIYHOTO pyXy TiJ; (OpMyBaTd BMIHHS Y4YHIB
MOSICHIOBATH (Di3WYHI SBUIIA T MPOLIECH, 3’ ICOBYBATH X 3aKOHOMIPHOCTI.

Po3BuBajsbHa. Po3BuBaTH TBOpUMIA IMiAX1]] 1O HABYAHHS SIK 3aC10 BUXOBAaHHS CTIMKOTO IHTEPECY 110
npeaMera.

BuxoBHa. BUxoByBaTH yBaKHICTb, 310paHICTh, CTIOCTEPEHKITHBICTb.

Tun ypoky: ypok 3aCBOEHHSI HOBUX 3HAHb.

HaounicTs i 00s1aqHaHHA: HaBYaIbHA TIPE3EHTALlIs], KOMIT IOTEP, MiIPYYHHUK.

. . Xix ypoxy
I. OPTAHIBAIIIMHUU ETAII

II. AKTYAJIIBALIS OITOPHUX 3HAHb TA BMIHb

VsaBneHHss mpo OyJOBYy PEUOBUHM 3apOIIMCS Oulblie 2 THUC. POKIB TOMY. JlaBHBOTpeIbKHiA
¢inocod deMOKpHUT BBaXkaB, 110 PEUOBHHU CKIAJAIOTHCA 3 JPIOHUX HEMOAUIBHUX YACTUHOK — aTOMIB.

SIx BU3HAYMTH PO3MIp 1 Macy aromMa abo MOJIEKYIH?

SIK BU3HAYMUTHU KIIBKICTH aTOMIB 200 MOJIEKYII, sIKi MICTATBCS B JAHOMY TiJ1i?

II1. BUBYEHHS HOBOTI'O MATEPIAJIY

1. OcnoBHi nojo:xxkenuss MKT

MoaekyasipHa ¢isuka — ne po3ain Qi3suku, AKHil BHBYa€ OynoBYy, (pi3MYHI BJIACTHBOCTI Ta
arperaTHi CTAaHU pe4OBHHM HA OCHOBI IX MiKpOCKOMiYHOI (M0JIeKy/IsIpHOI) Oy10BH.

MoaexynspHo-kinetnuna teopis (MKT) — Teopis, sika mosicHoe OynioBy Ta BJIAaCTHBOCTI
PeYOBMHH HA OCHOBI 3aKOHOMIPHOCTeH pyXy i B3a€MOJii YaCTHHOK, 3 AKHX CKJIAAAKThCA TiJa.

1. Vci peuosunu cknadaromscs 3 4aCmMuHOK — AmMomis, MONEKYIl, LOHIE, MOOMO MarOms OUCKPEMHY
0Y008Y; MIdHC YACMUHKAMU € NPOMINCKU.

2. YacmuHku peuosunu nepedysaoms y HeGNUHHOMY 0€31a0HOMY (XAOMUYHOMY) pyCi; MaKutl pyx
HA3UBAIOMb MENTO0GUM.

3. YacmuHku 63a€mo0itoms 00HA 3 00HOI0 (NPUMALYIOMbCA | 8I0UMOBXYIOMbCS).

AToM — HaliMeHIIIa YaCTHHKA, KA € HOCi€EM BJIACTHBOCTel XiMiYHOIO eJieMeHTA.

KoxxHOMy XIMIYHOMY €J€MEHTY BIJIOBIAAa€ NEBHUI aTOM, KU MO3HAYalOTh CUMBOJIOM €JIEMEHTA
(atom I'izporeny H, arom Kap6ony C, arom Ypany U).

ATOM Mae CKIIaJHy CTPYKTYpy Ta SIBJIIsi€ COOOI0 s0po, OTOYEHE Xxmapor erekmponis. KinbKicTh
CJICKTPOHIB B aroMi JOPIBHIOE KUIBKOCTI MPOTOHIB y HOro sapi. 3apsia eNeKTpoHa 3a MOAYJIEeM
JOPIBHIOE 3apsily MPOTOHA, TOMY aTOM € €JIEKTPHUYHO HEUTPATILHUM.

Mosekyna — HaliMeHIIa YACTHUHKA PEYOBHUHH, SIKA Ma€ XiMi4YHi BJIACTHBOCTI Li€i pe4OBHHHU
Ta CKJIAAAETHCS 3 ATOMIB.

Sxmo arom abo MoJieKyja BTpaTHIIM OJUH a00 KIJbKa €JIEKTPOHIB, BOHU CTAlOTh NO3UMUSHUM
loHOM; SKIIO 3K 10 aTroMa (MOJIEKYNIH) MPUEAHATUCH OAMH a00 KiJbKa €JEKTPOHIB, YTBOPIOETHCS
He2amueHUU UOH.

Ilpoonemne numannsn

* Hackinbku Manmumu € aTOMU Ta MOJIEKYIH ?

Posmipu Ginvuwocmi monexyn i diamempu écix amomie cmanoenamos nopaoxy 107'°m. 3posymino,
O ¥ Macu aTomiB i MoneKys Tex Mmaii (mopsaky 1072° kr). BuMiproBary iX y TakuX OJUHHULAX, SK
KUJIOTpam, Iy’Ke HEe3pYIHO, TOMY OYIIO 81POBAO0NCEHO NO3ACUCTEMH) OOUHUYIO.

Amomna oounuysn macu oopismioe 1/12 macu amoma Kapoony 612C:

la.0.m.= —>m (612C) = 1,660540-10  kr



BinnocHa MoJieky/isipHa (BiIHOCHAa aTOMHa) Maca — e Maca MOJIeKYJH (aToMa), moaaHa B

ATOMHHUX OAMHHUIAX MaCH.
m m

M=—"2 A =—2
r ym,(612C) r ym,(6120)

BinHocHa MonekyisipHa Maca IMoKasye, y CKUIbKH pa3iB Maca m o MOTIEKYIH Oinbina, Hix 1/12 macu

aroma Kap6ony 612C.
Hamnpukinan, monekyna Boau (H 20) yTBOpEHA JIBOMa aToMamu [ iporeny (Ar(l 1H)= 1a.o. M.) 171

ogHUM aroMoM OKCHUreHy (Ar(8160)= 16 a. 0. M.), TOMY BIJJHOCHa MOJEKYJIsIpHA Maca BOAU
(M (H,0)= 21 + 16 = 18 (a.0.m)).

Maca monexymn soq m = 18a.0.M = 18:1,660540-10 ~ kr = 3 « 10" Kr.

2. XapaKTepuCTHKA YACTHHOK

Ilpoonemne numannsa

* SIka KUTBbKICTh MOJIEKYJI MICTUTBCS y CKIISTHIII BOJU?

* Ha ckibkM 3py4YHO paxyBaTH TaKky BEJIMUYE3HY KUIbKICTh MOJIEKY?

OnuH MOJIb — 1€ KUIbKICTh PE4OBUHHU, AKA MICTUTH CTUWIBKM YACTHHOK Pe4OBHHM (aTOMIB,
MOJ1eKYyJ1, HOHIB), cklJIbKHU aToMiB KapOoHy mMicTuThCS y ByIlenio Macoro 12 1.

Crana ABoraapo: NA = 6, 02214-1023 MOJIb_l

KiabkicTs peyoBuHH — ne (izMyHAa BeIHYMHA, KA JOPIBHIOE KiTbKOCTI MOJIB YaCTHHOK

PEe4YOBHHH.

N

vV = , N — 9rciI0 YaCTHHOK PCYOBUHU.

N
A
Onuanns kinekocti pedoBuH B CI — Moatb: [v] = 1 MoJib

Moasipua maca M pe4yoBMHHM — ¢ Maca JaHOI PeYOBHMHH, y3ATOI B KiIbKOCTi 1 Moab (

6, 02-1023 MOJIEKYJT).
M = m e NA

m, — Maca MOICKYJH (aroma) maHOi PEUOBHHH.

. . KI'
Omuanng MomsipHoi MacH B CI — kimorpam Ha moais: [M] = 1
MOJIb

MosnsipHa Maca TOpiBHIOE BIIHOCHINM MOJIEKYJISIpHIN Maci, HOAaHil y rpamax:
-3 xr
M =M 10
T

MOJIb

Kinekicts PE€Y0OBUHHU MACOKO 1M 1 MOJIAPHOKO MACORO M MokHa BH3HA4YUTH 3a q)OpMy.HOI-OI vV = o

. m
Uucno N MosieKynn pe4oBUHM IOpPiBHIOE: N = WNA

IV. BAKPIIIVIEHHS HOBUX 3HAHBb I BMIHb
1. BusHauTe BIIHOCHY MOJIEKYJSIPHY Macy: a) BYIJICKHCIIOTO Ta3y (C 02); 0) merany (CH4); B)

BOJIU (H 20); T') TIOKCHTy KPEMHIIO (S iOZ); 1) BOJHIO (H 2).
Mr(COZ) = A (0)+ 24 (0)= 12 + 216 = 44 (a.0.m)



Mr(CH4) =A Q)+ 4A (H)=12 + 41 = 16 (a.0.m)
M (H,0)= 2:A (H) + A (0)= 21 + 16 = 18 (a.0.m.)
Mr(SiOZ) = A (Si) + 2-A (0) = 28 + 2:16 = 60 (a.0.m.)

M (H,)= 2:A (H)= 21 = 2 (a.0.m)

2. [lopiBHsiiTe YKCIIO MOJIEKYI B | MOJIb BOIM Ta KUCHIO.

Kinbkicte Monekyn (a6o aromiB) B 1 Mojib Oyab-sIKOI pEUOBMHU — 1€ 3@ O3HAUEHHSIM € YHUCIIO
ABoraapo. KiTbKiCTh MOJIEKYJT O/THAKOBA.

3. ¥V mocynuni mictuthes 1,505¢10%? monekyn Bomuio. Slka KiIbKiCTh PEYOBHMHH, BUPAXKEHA B
MOJISIX, iepeOyBae B Iii TOCYANHI?

Hano: Po3zé’azannsn
N = 1,505-10"

A
N = 6,02:10° monp 1,505-10%
A v =————= 0,025 (Mosb)
6,02-10

v — ?
Bionoegios: v = 0,025 MoJ1b.

4. Bu3HauyTe MOJISIpHY Macy i Macy MOJIEKYJIH I[yKPYy (C H_ O )

12 22 11
ano: Po3zé’azannsn
CH,0 MT(ClezzOn) = 1212 + 22:1 + 1116 = 342 (a.0.M.)
N = 6,0210" Mo " M=M ¢10 = M =342 « 10—
A r MOJIb MOJIb
M - ?
. _ _m
m - ? M=m N, => My =,
;=
_ 3424100 o o 0725
0= eor10” ~5,7 «10  (kr)

Bionosiop: M = 342 « 10 =&

-25
— m0z5,7 e 10  Kr.

5. Maca 18,06-10* monekyn aeskoi pedoBunu mopisHioe 102,6 . Busnaute macy Monekynu i
MOJISIPHY Macy IIi€i pe4OBHHH.

/lano:

Po3zé¢’azannsn
N = 18,06:10" m, =
m = 102,6r 1070 -
m =120 K 5 68 « 10 kr
3 0 18,0610
= 102,610 " kr

NA = 6, 02-1023 MOJIb_l M = m e NA [M] = Kr o Moﬂb—l _ _xr

MOJIb




6. Skoro € maca 200 MOJIb BYTJIEKHCIIOTO razy?

ano: Po3zeé’azannsn
co, M (C0,)=12 +
v = 200 mosb M = 44
m — ? m
vV = 72
[m] = mon

Bionoeiob: m = 8, 8 kr.
7. 'epMeTUYHO 3aKpUTY MOCYAMHY 00’€MOM 2 J1 HAaOBHEHO 1
MOJIEKYJl KUCHIO B ITOCYIUHI.

M =5,68 10 > e 6,0210°%0, 342(

Bionogiow: mOzS, 68 e 10_25}0‘; M = 0,342

=>

KI'

MOJIb

)

KI'

MOJIb

2:16 = 44 (a.0.M.)

KI'

10~}

MOJIb

m = vM

KI

b* KI'

MOJIb

m = 200-44-10"° = 8,8 (kr)

0 r xucHr0. Bu3HauTE KOHIICHTPAIIIIO

Mano: Po3zé’azannsn
0, M (0,)= 2:16 = 32 (a.0.m)
V=2n=210"M M =3210 "X
MOJIb
m =101 =10 " kr N N, mN
N=9"="v T w
N =6,0210" monp L
A __ krMoib 3
[n]=—F——>"=m
n _ ? MOJIb
_ 105602107 _ 251 -3
" et %410 (M )

V. NIABUTTA NIJICYMKIB YPOKY
Becioa 3a numannamu

1. Hazsimv ocrosni nonosicennss MKT.

2. I3 AKUX YACMUHOK CK1a0aemuvcs Monexyna?
3. Axy 6yoosy mae amom?

Bionogiov:n = 9,4 « 10> M _.

3

4. V akux oOuHuysax npuiiHAmMOo GUMIPIOBAmMU MAcy MOAeKY1? KilbKicmb MOAeKy1?

5. Axum € @izuunuii 3micm cmanoi Asoraopo?

6. /latime xapakmepucmuxy maxux Qi3uyHuUX 6enUYUH, K KilbKiCMb PeyosUHU; MOIAPHA MACA.

VI. JOMAIIHE 3ABJIAHHS
OmparrroBaru § 26, BripaBa Ne 26 (2, 3)



