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NEPIOANYHA TABNLS XIMIYHUX ENEMEHTIB (kopotka dopma)

Meoi pynu
epioan | Pany | I Il IV Y, Vi VII VII|
ITopsadrosuii HOM
1 1 1(3)-79 (H) He 2 Cumeon oeljtemxefma e
lpporeH ™ lenin  4,0026
I 3 A 5 6 7 8 9 10 20
2 2 LI 6,941 Be, 9,012 B 10,81 C 12,011 N 14,0067 0 15,999 F 18,998 Ne 20,180 Kca 40,08
JliTin Bepwunin Bbop Kap6oH HitporeH OkcureH ®nyop HeoH anbLin
= Hasea enemenma
3 3 Na 2:!- 39-0 Mg 2:!1- %5 AI 216-232 SI 2:!; 048.6 3%9?1 S 32-066 CI 3:5LAZs Ar 3:]; S§8 Bidnocna amoxna
Hatpin ’ MarHin ' Anominin -~ | Cuniuin ' docchop Cynbdyp ’ Xnop ‘ AproH ' Maca exemenma
19 20 (21 22 1 |23 24 25 26 27 28 i
4 K 39,098 Ca 40,08 |44,956 Sc 47,87 TI 50,941 V 51,996 Cr 54,938 Mn 55 845 Fe 58,933 Co 58,69 NI
4 Kanin Kanbuin CkaHgin TutaH Banagin Xpom ManraHn| depym KobGanst Hikon
s |22 Cul 22 Zn) Ga 37 Ge 321 As 33| Se 3% Br 32| Kr 30 S,
: Kynpym 65,38 LInHk ranin ' lepmanin ApceH 74922 1 conen ' Bpom ’ Kpunton 83.80 P
37 38 | 39 40 41 42 43 44 45 46
6 Rb 85,468 Sr 87,62 | 88,906 Y 91,22 Zr 92,906 Nb 95,04 Mo [98] Tc 101,07 Ru 102,905 Rh 106,4 Pd
5 Py6igin CTtpoHuin ITpin LinpkoHin Hiobin Moni6aeH TexHewijn PyTeHin Pogin Managin
47 48 49 50 51 52 53 54 — d-enemenmu
7 107,868 Ag 112,41 Cd In 114,82 Sn 118,71 Sb 121,76 Te 127,60 . 126,904 Xe 131,29 — fenemenmu
ApreHtym Kagmin |lngin CtaHym CTtunbin Tenyp Wog KceHoH ’
Cs 55|Ba 56 |57 “La|72 Hf (73 Ta|74 W |75 Re|760s (77 Ir |78 Pt
8 ) 132,91 . 137,33 1138905 178,49 .. |180,048 183,84 186,207 190,2 192,22 .. | 195,08
6 Liesin Bapin NanTaH ladpHin : TawnTan Bonbdpam eHin " Ocwmit Ipuaiv " MMnatuHa
. |79 Au(80 Hg|TI 81| Pb 82| Bj 83 |Po 84 85 86
196,967 Aypym 200,59 Mepkypiit | Tani 204,38 FnioMBym 207,2 rerg 208,980 FlonoHiit [209] AcTar [210] ES— [222]
87 88 |89 *% 104 105 106 107 108 109 110
10 Fr [223] Ra 226,03 [227] Ac [261] Rf [262] Db [263] Sg [262] Bh [265] HS [266] Mt [281] DS
- ®paHuin Pagin AKTUHIN Pesepdopaiin [y6Hin Cwuboprin Bopin [acin MavitHepin Hapmwitaarin
1 (112 Rg|112 Cn| Nh 113| Fl 114|Mc 115| Ly 116| Ts 117 Og 118
[280] PeHTreHin [285]KonepHV|u,i17| HixoHin [284] dnieposiii [288] Mockogii el ﬂisepmepim[Z%] TeHHeCCI/IH[294] OraHecoH 2
58 59 60 61 62 63 64 65 66 67 68 69 70 71
j1aHTaHo'|nM 140,1zce 140,903Pr 144,24Nd [147] Pm 150,4sm 151,96 Eu 157,2sGd 158,925Tb 162,50 Dy 164,93 HO 167,26Er 168,93 Tm 173,04 Yb 174,97 Lu
Llepin [Mpaseogum Heogym [MpomerTin Cawmapin €Bponin [aponinin Tepbin [Owvcnposin [onbmin Epb6in Tynin ITep6in TMoTewin
20 91 92 93 94 95 96 97 98 99 100 101 102 103
;\:TMHo'l',qM 232,0381- h 231,036Pa 238,029 [237] Np [244]Pu [243] Am [247]Cm [247] Bk [249] Cf [252] ES [257] Fm [258] Md [259] NO' [260] Lr
Topin [MpoTakTuHin YpaH HenTyHin [nyToHin Awmepuuin Kropin Bepknin KanidopHin | EnHLWTENHIN Pepmint| MeHngenesin Ho6enin JloypeHcin
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INTAHOBHI BOCBbMUKJACHUIII I BOCBMURJIACHUKN!
JTOPOTI'T HAIIII FOHI IPY 31 1 IIOJIPYTH,
TI, XTO OBUPAE€ XIMIIO I sJKUTTHA!

CbOI‘O,ZIHi BU PO3IMOUMHAETEe BUBUeHHA Ximii y 8 Kiaci i, cmogiBaemocs,
pazieTe 3ycTpiui He JHUIle 3 YUUTEJAMU Ta APY3SIMU, a I 3 HOBUMHU
migpyuyHuKaMmu. Posropraioun 1110 HaBYAJIbHY KHUMKKY 3 XiMii, OyabTe IMeBHi:
BU 3yCTPiHeTe OaraTo 3HAMOMOTO i APYKHBOT'0, 3PO3YMijIoro i HoBoro. Amxe
pasom 3 ii aBTOpKaMu BU YIIPOAOBIK KiTBKOX POKiB BifKpuBaeTe 4 cede CBiT
OPUPOIHNYNX 3HAHD i 3aX0ILIMBOI HAYKM, BAXKJIMBOI JIJId PO3YMiHHS TOBKiJI-
JIs1, TeXHOJIOTi# i KOpuCHUX Aifi. A roJloBHe — IIepecBiguyeTech, 110 XiMia —
HayKa IIPO JKUTTA i AJId KuTTA. Tak, podyMmiroun ii 3aK0OHMN i 3aKOHOMipHOC-
Ti, MU Kpallle po3yMieMo came KUTTHA, iioro peaJiii i mepcrnexkTuBu. I craemo
O1JIBIII 3aXUIIEHUMM, TOTOBIMH [0 BUKJIUKIB HABKOJIUIITHLOTO CBiTY, II[0 TAK
IMIBUAKO 3MiHIOETHCA. 3aBAAKY 3HAHHAM XiMiUHMX 3aKOHOMipHOCTeI MU IIe-
PEKOHYyeEMOCSA He JIUIIe § TOMY, IO KiJIbKiCTh MOKe MepPexXoaUTH B AKIiCTD, a
1 y ToMy, II10 3a BCiX 3MiH i ITepeTBOPEHb IiIHHOCTI 3aJIUMIAIOTHCA I[iIHHOCTA-
mu. Ilcuxosioru pagaTh y HaIl CKJIAAHUNA, JKOPCTOKMI yac ooupatu sKurrs
i crroctepiraTu #ioro pisHOMaHiITHI mpoaBu. JIuimie uepes e BapTo BUBUATH i
JI00UTH XiMito.

3a POKU HAIIIOI CHiBIpAaIlli B1 IepeKOHAaJINCs, IO MiAPYUYHNIK € BAIlIMM Ha-
IiHUM MOMIUYHMKOM y BUBUYeHHi Ximii. Tum 6iynbIie y HAIl 6araToBUMipHUHA
yac BiH cTaHe BaM y IIPUTOMi CKPidb: y IIKOJIL i BIOMa, JOIIOMOMKe 3PO3yMiTH
ximiuHi aBuIa. A rojioBHe — BiH BUNTHME MUCJIUTHU.

Hasuatouwncs 3a HUM, Bu OymeTe:

+  BigxpumBaTHU HOBe AJIg ce0e B IPUPOIi;

- 3mo0yBaTy BMiHHS 1 3HAHHS, HeOOXigHI B IMisHaHHI IpUpPOAU Ta IIO-
BCAKJIEHHOMY »KITTi;

*  PO3BUBATHU €CTETUYHI CMaKU;

©  ILIiY-O-TLJIiY Y Iapi 4M rpyIri 3 OMHOKJACHUIIAMHA ¥ OHOKJIACHUKAMU
PO3B’sA3yBaTH PisHi mpobaeMu i AiIUTHUCA LOCBiLOM;

¢ reHepyBaTH HayKOBi izei i poOuTHu BiZKpuUTTS;

- BimuyBaTu cebe KpeaTUBHUMU U yCHIiIITHUMU, 3MiHIOBATHUCSA CAMUM i
3MIiHIOBATHU CBiT.

A 111€ OBOJIOZIi€TE TAKUMHY JKUTTEBO BAXKJIUBUMU BMiHHIMU:

©  YUTATHU 3 PO3YMiHHAM;

©  BUCJIOBJIIOBATHU BJAaCHY IYMKY;

©  KPHUTUYHO i CUCTEMHO MUCJIUTH;

< JIOTiYHO OGI'PYHTOBYBATH IIO3UILIIO;

©  BHUABJATH iHiIIiaTUBY;

°  KOHCTPYKTHBHO KEPYBaTU eMOI[iAMU;

©  OIiHIOBATH PUSUKMH,

©  TIpuUBMaTH pilleHHd;

3
YKpalHCbKNUN OCBITAHCLKUU BNOABHNYUN LEHTP « OpiOoH»



PO3B’A3yBaTHU IIPOOJIEMI;
CITiBOpPAIIOBATH 3 iIHIIIUMU.
XouemMoO BaM HarajaTwu, II[0 HAaBUaHHA XiMii — I1e yCcBigoMJIeHHS 3aKOHO-

MipHOCTeI IPpUPOaY, 3MiNCHEeHHS JOCTiKeHb PEUOBUH 1 SBUII], OIIPAIlIOBAH-
HA ¥ BUKOPHCTAHHS iH(popMaIlii, po3sBUTOK MUCJIEHHA Ta (GOPMYyBaHHI KOM-

TIEeTEeHTOCTEN.
CTpyKTypyBaTH i CIJIaHYBaTH IIidHAHHSA XiMil BaM JOIOMOMKYTH yiKe 3Ha-

MoMi 3 momepeaHiX HAIIUX MiAPYIYHUKIB pyOpPUKM:

@ MPUrALYEMO N1 3ACTOCORYEMO

. P\
:!_ Onpau o 3p03yMil7tv BukopucTait

% POBOTA B IFPYMAX

nIY-0-nNy

E HYMO JOGNIOXYBATHU

e
C
€

-4

| XIMIYHA GKAPEHYLIS
L0 XIMISE I KUTTS 8 ocnonmi nowsrrs, mpannaa

Q Meaianowyk

! 3acrepeskeHHs

3BepHITH yBary

() TOBI A0 GHATU
€@ HTErPOBAHI 3ABAAHHS

v{ Hymo obuucnwosatu

I DopMyNEMO HABYANbBHY MPOoBAeMy T4 pO3B’A3yEMO i

To:x mounHaiiMo!
3 pagmicTio, HATXHEHHIM i XBUJIIOBAaHHSIM 3aIlpPoIIyeMO Bac Ha YPOKU

ximii, To6To Ha yporku JKurTtsa!
3 nosazomw i Hadielo Ha cnignpayio

Asmopkxu nidpyunukxa
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;_UJAI" QC’TJUJAHJ HA M, .

HABITUX 9 7 KAAC) /-

TBoeMy mOAANBIIIOMY YCITIIITHOMY ITisHAHHIO XiMmii cmpusaTume HabyTa y
7 KJaci KOMIIETEHTHICTH i3 Iboro mpeaMeTa. [lepin Hi)K BUBUaTH HOBUI Ma-
Tepian y 8 Kjaci, BapTo mpurajgaTu i BigTBOPpUTY 30eperKeHi y JOBTOTPUBAJII
naMm’aTi ximiuHi 3HaHHA Ta BMiHHA. BriopaTucs i3 uM 3aBIJaHHAM AAaIyTh
T06i 3Mory maparpadu 1 i 2, B AKMX CTUCIO cXapaKTepU30BaHO OCHOBHI ITO-
HATTA XiMii, ocBO€Hi y 7 KJaci, posTIAHYTO 3pa3Ky BUKOHAHHA KOHKPETHUX
nisHaBaJbHUX Jill, HaBeJeHO YMOBU PiSHOMAHITHUX 3aBIaHb i BIIpaB JJid ca-
MOCTiMHOTO BUKOHAHHSA Ta POOOTH y T'PYITi.

PEYOBWHW, IX CKNAA
| ®I3NYHI B/TACTUBOCT!

@ IIpuzadaii i chopmynioil BUHAYEHHA HAYKU XiMIL.
@ Hassu pewosutu, w0 8x00ambsb 00 CKAA0Y 300DAHCCHUX HA KOLANKCL CYMi-
weil.

)

o' Onpautonn | 3posymin | Bukopucrawn
o ~y

INOHATTA PEYOBMHIN. PeuoB1HOO Ha3MBAaIOTh BUI MaTepii, AKuii Mae
neBHi (isuuni i1 xiMmiuHi BlacTUBOCTI.

KoxHa pedoBUHA CKJIAAETHCA 3 BJIACTUBUX 1#1 CTPYKTYPHUX YACTUHOK.
CTPYKTYPHUMM YaCTMHKAMH PEYOBMH MOKYTHh OyTH aTOMU, MOJEKY- :

au Ta immi. Hanpukaan, 3 aToMiB CKJIafaOTECS 3a71i30, 30J0TO0, Mifb;
3 MOJIEKYJI — BOJIa, CaXapo3a, KUCEeHb.
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AToM — ejeKTpoHeHTpalbHA YACTHUHKA, 1[0 CKJIAJAETHCSI 3 MO3UTUBHO
3apAIKEeHOT0 SApa Ta HeraTUBHO 3apAIKeHUX eJIeKTPOHIB.

MoJaekynaMu Ha3WBAIOThL HATMEHIIT] eJIEKTPUYHO HEeUTPAIbHI YACTUHKYU
pPeYoBUHM, YTBOPEHi 3 ABOX i 6iybIlie XiMiuHO 3B’A3aHUX OAUH 3 OAHUM aTO-
MiB.

Mosekyan BU3HAUYaOTh BJACTUBOCTI PEYOBUHU, MAIOTh IMOCTIHHUN AKic-
HU# i KinbkicHUE cKkaan. OgHa MoJIeKyJia MOKe MiCTHUTH BijJf IBOX aTOMiB (BO-
eHb, KNCeHb, a30T) J0 KiJIbKOX COTEeHb THUCAY aTOMiB (0inKu, mmaacTMacm).

dizuuHe TiJO CKJIAZAETHCSI 3 OAHi€l UM KiJTbKOX PEUYOBHH i Mae IeBHY
dopmy.

Hampuraan, cpibio — peuoBuHa, a cpibHA MOHETa — Tijl0, BUTOTOBJIEHE
3 miei pewoBunU (MaJ. 1. 1). I'padit — pedyoBuHA, a BUTOTOBJIEHI 3 HHOT'O I'pa-
diToBi enexTpoau — Ttina (maa. 1. 2).

1 2
Man.1. Pe4oBUHU 1 BUrOTOBNEHI 3 HUX Tina:
1 — cpibno i cpibHi MoHeTn; 2 — rpadiT i rpadiToBi enekTpoamn

o peuoBuHU ab60 CyMiIlli peHOBUH, 3 IKUX BUTOTOBJIAIOTH TiJjia, 3aCTOCO-
BYIOTH 3araJIbHY Ha3By — MaTepiaJ (miactmacu, cTajab, YaByH, TyMa, fepe-
BUHA TOIIIO).

Meﬂ,i&ﬂOUJyK 3 poctynHmx To6i oxepen iHbopmalii gizHancs, 3 aKux
\ e mMartepianis BUroTOBAIEHE OAHE 3 Tifl, Hanpuknag aBTo-
MOOiflb, CMapTHOH YK iHLLIE.

Bueni sHaroTs npo icaryBanusa mouazn 100 migsiionis peuosuH. HesBarka-
I0UM HA TaKy BeJNUYe3Hy PiBHOMAHITHICTb, YTBOPEHiI BOHU IIOPiBHAHO HEBe-
JINKOIO KiJIbKiCTIO BUIiB aTOMiB.

~ Buxg atomiB 3 OMHAKOBHM 3apsaaoM Aapa HA3UBAKOTh XiMIiYHUM
enemenLmom.

Ha croroaui Bimomo 118 Buzais aTomiB, abo XiMiuHHUX ejleMeHTiB. 3 HUX
92 TpamagOTLCA B IPUPOAL Y BiIbHOMY cTaHi abo y cKkJaami crmoayk. Pemra
CTBOPEHi BUEHNMH IIITYUHO.

Ko:xen eremeHnT Mmae Has3By, IO IUIIETHCA 3 BeJINKOI JiTepu, i muchbMoO-
Be MO3HAUEHHS CUMBOJIOM XimiuHoro eixemenTa. Hampukiaazn, Kympym Cu,
Anrominiii Al, Kap6ou C.
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3aepaHHa 1. | 3aN0BHM KIITMHKK, CKOMIMOBAHOT B 30LLIMT Tabnuui 1, HanexHo iHdop-
MaLielo NPo XiMiyHi enemMeHTn.

Tabanus 1
XiMiyHUI enemMmeHT
Ha3Ba CUMBOJT BVIMOBA CUMBOJIY

Kap6oH

N

depym

0]

lgporeH
ne

CxJaz; peuyoBUH 3aIHCYIOTh XiMiuHOI0 (hDOPMYJIOIO.

I . Ximiuna ¢popmyna — 1e YMOBHHH 3allic AKICHOIO Ta KiJIbKiCHOro
CKJIQy PEYOBUHH 3a JOIOMOIOI0 CHMMBOJIB XiMiYHMX eJeMEeHTIiB Ta

iHIeKciB.
CumMBON efleMeHTa CumMBON efleMeHTa CumMBon enemeHTa
Kaniwo KapGoHy OKcureHy
“"K,CO "
IHpeke IHpekc Kap6ony IHpekc
Kaniwo (1 He NUWIYTB) OKcureHy

3o0paskeHa XxiMmiuHa popMyJia YUTAEThCA KaJili-1Ba-11e-0-Tpu.

3aepaHHa 2. | 3anvwm GOPMyIM PEHOBUH 3a iX BUMOBOIO:

a) HaTpili-aBa-cuniuin-o-Tpu; 6) pepym-6pom-Tpu; B) pepymM-xnop-asa; r) kanin-o-atl.
3aspaHHa 3. | Y pocavHax € Kinbka Tmnie xnopodinis. OanH 3 HUX — xyiopodin a, Lo
Mae dopmyny C O,N,Mg.
1) Onuwm 9KiCHWI i KiNbKiICHWIA CKNag Mosiekynu xaopoodiny a.
2) $lke 3HayYeHHs xnopodiny ang pocnnH?

®ISUYHI BJACTHUBOCTI PEYOBHH. BaactuBocTs-
MU PEYOBUH HA3WBAIOTHh O3HAKW, 38 AKUMU DPEUOBUHU PO3-
misHaooTh. 1106 meperasgHyTu Bifeo, AKe IeMOHCTPYE AesaKi
(isuuHi BJIACTUBOCTI PEeUOBUH, Nepein 3a MOKJIMKAHHAM
qr.orioncentr.com.ua/LjRaZ a6o QR-komom.

55H22
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Ileperik geakrmnx pisMUHUX BJIACTUBOCTEN PEUOBUH iJIOCTPYE CXeMa:

3anax MnaBneHHs MapoyTBOPEHHS Mpo3opicTb

T f

Mpuknagn geakux pism4yHmnx

Konip . lN'yctnHa
BJIAaCTUBOCTEIA PEYOBUH
EnekTponposigHicTb TennonposigHiCTb TBepaictb KpunxkicTb

3aepaHH4q 1. |.£I.o KOXHOI 3 Pi3NYHMX BNACTMBOCTEN HaBeiTb NO Kifibka Npu-
nns-o-nmy K1AZiB PEYOBUH.

3aegaHHA 2.| OOMiHsNTECH pedynbTaTamMu BMKOHAaHHS 3aBdaHHa 1 3
iHLLIOO rpynoto.

@, TOBI 1O CHATU

1. YcHO cdhopmynion BU3HAYEHHS XiMIYHUX MOHATb, POIrAAHYTUX Y
naparpadi.

2. TosCHM 3HAYEHHS IHOEKCIB Y XiMiYHUX dopMynax.

3. MNpoaHani3yi TBepaxeHHs 112 Ta 06epu NpaBuUbHUI BapiaHT Bigno-
Bifj.

Teepp)xeHHs 1. ATOM cknagaeTbCs 3 sapa 1a €/1EKTPOHIB.

TBeppXeHHa 2. [pagit — e npocTa pe4oBUHa.

A npaBunbHE nuLe TBeEPOXEHHS 1 B o6uaBa TBEpPAKEHHS NPaBUIbHI
B npaBunbHe nnLe TBEPOKEHHS 2 I o6npBa TBEPAXEHHS HE MPABWUJIbHI

4. KinbkiCHMIA cknag Monekynu pedosuHn — 4 atomm Kap6oHy, 8 atomis
loporeny, 4 atomm OKCUrEHYy.
« Cknagu i npoumtam GopmMyny PEHOBUHM.
« Hasswnii gkicHWin cknag,
+ MpOCTOI0 UM CKNAgHO € LS peyoBuHA?

5. 3anuwm BUMoBY KOXHOT ximiuHol popmynn C,H,O, CuO, N,, O,, H,, S,
Ca, KOH, Mg, C,H,,, KNO,, Mg,N...

6. Ykaxun popmMynm peyoBuH, WO MaKTb OAHAKOBUI AKICHMI cknag,
1.NaNQ,. 2. NH,NO,. 3. HNO,. 4. HNQO,. 5. NaOH.
A1,23 b 23,4 B 3,4,5 ri,85

" 7. TosicHK, gKi @i3nyHi BNaCTUBOCTI 3yMOBJIIOIOTL 3aCTOCYBAHHA PEYO-

BUWH: @) caxapo3u, 0) 3ani3a, B) KUCHIO.

12°
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§2 QI3UYHI TA XIMIYHI GBALLIA

@ 3 HasedeHux Ha KoOLANMCI MANIOHKIE 00epu mi, HA AKUX 300pAiEHO
@isuuni seuwia. Iloscrnu csiil uoip.

] ‘

o' Ornpauton 3po3ymin Bukopuctan

dizuuHi ABUIIA — I1e ABUIIA, IIiJ Yac AKUX CKJIAJ PEUYOBUH 3aJIUIIAETHCA
HEe3MiHHUM.

Ximiuni apuma (ximiuHi peakiii) — Ie gBuIa, IIiJ Yac SKUX 3 OTHUX
PEYOBUH YTBOPIOIOTHCS 1HIIII pEUOBUHMA.

3aepaHHa 1. | [leperngaHb Bigeo 3a MOKAMKaHHAM qr.orioncentr.
com.ua/hXHal abo QR-koaowm.

Y upOMy BifE€O OAEMOHCTPYETLCS PO34YMH, BUrOTOBJIEHUN 3 KYXOHHOI
coni n Bogw. MNicna nepernsaay nan BignoBiai Ha 3annTaHHS:

1) 9ke i3 306paxkeHMX Ha BiAeo ABULL HANEXUTb A0 Pi3NUHUX, a AKe — A0 XiMIYHUX?
2) 9ke oGnagHaHHS BUKOPUCTAHO?

Ilig vac ximiunux peakitiii BigOyBaeThcsa IepPerpynyBaHHSA aTOMiB, dKe
YacTO CYIIPOBOKYETHCA 3MIHOIO KOJILOPY, BUALJIEHHSIM CBiTJIa UM TeIljIa Ta
iHmMUMHU PiBUYHUMU ABUNIIAMU.

LLlo6 kpalle 3p0o3yMiTK BiAMIHHOCTI MiX DIiSUHHUMUN i XIMIYHUMN
SBULLAMW, NeperfisHb BiAeo 3a NOKMKaHHAM gr.orioncentr.com.ua/
tDAbS abo QR-koaoMm.

PeuvoBuHm, AKi BCTymaoTh y XiMiuHy peakiIiito, Ha3uBa-
IOTh peareHTaMu a00 peakTaHTaMu. PedyoBMHU, SKi yTBO-
PIOIOTHCSA B Pe3yJibTaTi XiMiuHOI peakIlii, Ha3WBaIOTh MPOAYKTAMHU PeaKIIil.

Cxema peakuii — yMOBHUI 3amuc XiMiuHOI peakiIiii 3a gomomMoroimo ¢op-
MYJI peareHTiB / peaKTaHTiB i MPOAYKTiB peakIlii, 3HaAKiB «+» i «—».

CH4 + 02 - COQ+ HQO

CXEMA PEAKLLIT

11
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ITepebir ximiuHMX peakrItiit 3aTMCYIOTH 3a AOIIOMOT'OI0 XiMiYHUX PiBHAHB,
AK1 MicTaATH GOpMYyaM peareHTiB / peaKTaHTIiB 1 IPOAYKTiB peakirii, Koedilri-
€HTHU, 3HAKU «+» 1 «=».

CH4 + 202 = C02 + 2H20
XIMIYHE PIBHAHHSA

3aBaaHHe 2. | Yum cxema peakLuii BigpisHAETbCSA Bif, XiMIYHOrO piBHAHHA? [1ng HaBene-
HUX BULLLE CXEMM peakLii i XiMIYHOrO PIBHAHHS HA3BW peareHTy i NPoayKT1 peakLii.

3aepaHHsa 3. | 3a3Hay 3anuc, SKuil € CXeMOo peakuii:

a) 2KBr + Cl, = 2KClI +Br,; 6) CO, + Mg — MgO + C.

Y 30WnTi nepeTBopm CXemMy peakLii Ha XiMiyHe piBHAHHS. MMignuwun B HbOMY peareHTu i
NMPOAYKTU peakLil, KoedilieHTu Ta iHaekcu. [NpoynTan xiMivHe PiBHAHHSA Yrosoc.

Yo [MpoaHanisynTe cxemu i BUKOHaMTe 3aBOaHHS.

®

H

H
¢ o -
2 H g H

Bopga B piakomMy arperatHOMy CTaHi Bopna B razonogibHomy
arperatHoOMy CTaHi

e

EnexkTpuyHnni

‘ CTpyM
—)
H H H H KunceHb

Bopa ‘H!H ‘H!H

BooeHb

3aepaHHa 1 I O6epiTb cxemy, LWO iNOCTPYE XiMidHe aBuLLe. MNosACHITb CBill BUOGIp.
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3aBpaHHA 2.| ¢k Ha cxeMi po3ni3HaTy NPOCTI 11 CKNagHi pe4yoBMHN? Ha3BiTb HasABHI Y
cxemax NpocCTi 1 CKNagHi peyoBMHN, 3a3Ha4Te 4151 KOXXHOI 3 HUX arperatHuii CTaH 3a KiM-

HaTHOI TeMnepartypu.

3aBpaHHA 3.| 3anuwwite XiMivHi OPMYNM PEHOBUH, MOAENI SKUX HABEOEHO HAa CXeMax.

3aBpaHHA 4.| HasBiTb peareHTV i NMPOAYKTM pPeakuii y CXemi, WO iNIOCTPYE XiMivHE

ABULLLE.

(ﬂ, TOBI 1O CHAMM

1. T1oSICHW PISHULEO MiXK XIMIYHHUM | QIBNYHUM SBULLLEM.

2. 13 HaBeOEeHOro nepeniky nNpuknaaie knacugikym asuila Ha QisnyHi
XiMiYHi Ta 0Or'pyHTYM NPOBEAEHY KNnacudikaLito: TAaHEHHS JIbOAY, MHUT-
T JINCTSl, PO30OMBaHHS CK/a, BUNapoOBYBaHHS BOAMW, FOPIHHS APOB,
KyBaHHSI 3asi3a, nnasBieHHs rnapagiHy, ¢oToCUHTE3, noApiGHEHHS

Kpevigu.
3. 3anoBHW y 30WKNTI TAabNULO 2.

Tabavys 2

MoHsaTTS

O3Ha4YeHHs

IHOoekc

KoediuieHT

Cxema peakuji

XiMiyHe piBHSAHHSA

Cknagw pBa 3anuTaHHs, CKOPUCTABLUMCh MOHATTAMM 3 Tabnuui, aki
3MOXELL NOCTaBMTU YYHIBCTBY B KNaci.
4. 3anuvin B 30LWNTI PIBHAHHS peakLili 3a HaBeAEHVIMMW CXEMaMMU.

AAI+1,— All,
BNO+0,— NO,

B CaCO, — CaO + CO,
IH,0+P,0,_— H,PO,

PosTaluyi XiMiyHi piBHAHHS 3a 3POCTAHHAM CYMU iHOEKCIB.

lMpo4nTan XiMi4HI PIBHAHHS YroJsioc.

13
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5. Hakpecnu i1 3anoBHM B 30WKTI Tabnuuo 3 iHpopMaLlielo, 9Ky Hagae
Ximi4yHe piBHAHHA MNnO, + 2KI + 2H,S0, = |, + K,SO, + MnSO, + 2H,0.

Tabanusa 3

IHnpopmadis

BignoBigb

KiNbKiCTb peareHTiB

KiNIbKICTb MPOAYKTIB peakwui

KiNbKiCTb iHOEKCIB

cyma KoediuieHTiB

HanBINbLWWIM iHOEKC

HaMMeHLnn koe@ilieHT

SKi MeTaslivyHi eNeMeHTn BXOASATb A0 Ckiany
peareHTiB

AKi HEMeTanivyHi eNeMeHTN BXOOAATb 40 cKnany
NMPOAYKTIB peakwuji

6. 3anuwin xiMivHi piBHAHHSA 3a HABEOEHMMU ONNCaMM PEaKLLIN:

a) kanin (K) pearye 3 xnopom (Cl,) 3 yrBopeHHsam kaniin xnopugy (KCl);

0) UMHK (Zn) pearye 3 KUCHEM 3 YTBOPEHHSM LIMHK okeuay (ZnO).

ﬁ 7. 3aBOsikm YoMy XiMikn pi3HUX KpaiH 6e3 CIIOBECHMX OMUCIB PO3YMilOTb

XiMiYHi 9Bnwa? Ha nigcrtaBi BNacHOI BiANOBiAi BUCNOBU CYOXXEHHS

OO0 poni XiMiYHOT MOBW.

14
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»

>

>

v

»

»

»

Tema

NISHAEMO KI/IoKICHI
|

SAKOHIA XIMI|

CkrnagaHHs opmys i Ha3B BiHapPHUX CrOJIyK

TNoHATTS Ta 064YUCTIEHHS BIAHOCHMX @TOMHOI i MOJIEKYISIPHOI Mac
MacoBa 4acTka XiMiYHOro eJlIeMeHTa B Pe4OBUHI Ta ii 00YNC/IEHHS
Ameneo ABoraapo i ioro BHECOK y HayKy

KinbkicTb pe4oBuHM Ta ii 06YNCIIEHHS

[MoHaTTS MOsISIPHOI Macuy, i 064MCIeHHs

O6uMcneHHs 3 BUKOPUCTAHHSIM KiJTbKOCTI PEYOBMHM | CTa10i ABoraapo
3’9cyBaHHS KislbKICHUX BiJHOLLIEHb PEHOBUH Y XIMIYHUX PEaKLLisix

» [liarHoCTyBaHHS Vi CAMOOLIHIOBaHHSI BJIACHVIX PE3YJ/IbTaTiB HaBYaHHS
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?
83 9K CKNALAKTb GOPMYNN
| HA3BW BIHAPHMX CMOJYK

@ IIpueadaii i sanuwu HA36U pewosun, ximiuni popmyru axux H,0, NaCl,
CO,, npouumaii yzonoc ixwni ¢popmyau. Illo cninerozo y yux gopmyrax?

@ 3Banuwu Kinvka 81acCHUX NPUKLAdie opmya i Ha38 peiosuH. Yum 60HU
8i0pi3HAOMbCA 8i0 PeU0BUH 3 NepuL020 3a80AHHAL

@ Haseu sidomi mobi npocmi pewosuHu.

&' Onpautoi 3posyMmiit BukopucTait

IMOHATTA HOMEHEJIATYPHY PEYOBHMH. Hoci Tu maB / MaJjia ciupa-
BY 3 XiMiunuMu; popMyIaMHu i Ha3BaMU PEYOBUH, SAKi € y MiAPYyUYHUKY Ximil
7 wkaacy um Oynm 3amucaHi BUmTesaeM / BUMTEJbKOIO Ha momimi. Heaxi 3
HUX TH IaM’ ATaell, IIPO M0 CBiIUMTL IpaBUJbHEe BUKOHAHHS HaBeIeHUX
BHIIIE 3aBJaHb. IIpoTe 3amam’ATaTu (POPMYJIN i HA3BU BCiX BiZoMux (moHAL
100 MJIH pe4OBMH) HEMOIKJIMBO Ta I HeMae IOTPe6r. IX CKIaZaloTh 3 JOTPH-
MaHHAM IIPaBUJI HOMEHKJIATYPHU PEYOBHH.

. Y ximii nix HoMeHKAamMYpPoro po3yMilOTh CYKYIHICTh IPUNHATUX TJIA
HAYKOBOTO BJKUTKY Ha3B i TepPMiHiB.

Ha cyuacrHOoMYy eTami B ycbOoMY CBiTi BUBHaHA CUCTEMAaTUYHA HOMEHKJIATY -
pa. O3HaiioMuMOCH i3 Helo Ha IPUKJIaAi O6iHAPHUX CHOJYK — TaKy 3arajbHY
Ha3By MalOTh PEYOBUHU, YTBOPEHI ABOMAa XiMiUHMMMU eJleMeHTaMU’, Hallpu-
kaaz Cu,O, NaCl, CaS.

IMPUHIIUIIN CKJIAJAHHA ®OPMYJ BIHAPHUX CIIOJIYE. Ximiu-
Hi (popMyIu peUOoBUH MOKHA CKJIAJATH 3 TOTPUMAaHHAM BAJEHTHOCTI a00 CTy-
TeHs OKVMCHEHHA.

CrepIiry B HayIli IOCJIYTOBYBAJIUCH TEPMiHOM «BaJIEHTHICTB», IO B IIepe-
KJIaAi 3 JaTUHU O3HAUaE€ «Cuaa». Ilicasa BiAKpUTTS cKJIagHOI OyI0BH aToMa
B HayKy OYyJIO BBEIEHO TePMiH «CTYIIiHb OKMCHEHHS». [[OTPUMYIOUNCH XPO-
HOJIOTiI BBeJleHHA B HAYKOBUI 00ITr IIUX IIOHATD, PO3TJIAHEMO CIIEPIIY CKJa-
IaHHSa GopMyJ OiHaPHUX CIOJYK 3a BAJIEHTHICTIO, a Mic/is BUBUEHHS OYJ0BU
aTroMa i XiMiuHOTO 3B’ A3KYy — 3a CTyIleHeM OKMCHEHHA.

| . BanenmHuicms — 1e 3maTHiCTh aTOMa 3B’sI3yBaTHCA 3 IIEBHOIO KiJIb-
KicTIO IHIIMX aTOMIiB.
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YuceJIbHOIO XapaKTEPUCTUKOIO BaJEHTHOCTI € KiIbKiCTh YTBOPEHUX aTO-
MOM 3B’sA3KiB. 3B’A3KHM MOYKYTh YTBOPIOBATHCS MijK aTOMaMH SIK OJHOTO Xi-
MIYHOTO eJleMeHTa, Tak i pisHux. Hampukiazx, y monexysi Kucuio O, mMik
nBoma aromamu Owkcureny icHye nBa 3B’sas3ku. lle BimoOpasKaroTh 3alIcoOM
CTPYKTYpPHOI hopmysiu KucHio: 0=0.

Y moneryai Bogu atom OKcureny Tako:k yreoproe nBa 3B’ ss3ku: H—O—H.

VY cTpyKTypHUX (pOopMYyIaX PUCKOIO II03HAYAIOTH OUH 3B’ I30K. Y HaBeze-
HUX CTPYKTYpPHUX (opMmyJax 6aunmo, mo OKcureH JBOBAJIEHTHUHN, TOAI K
atomu ['igporeny ogqHOBaJIEHTHI.

BasleHTHiCTh €JIeMEeHTIiB Mae€ IiI0YMCeIbHI 3HAUEHHS. I IO3HAYAIOTH
puMcbkuMu urcaamu (Big I ;o VIII). 3a oguHMITIO BaJI€eHTHOCTI B3SITO BAJIEHT-
HicTb ['igporeny — 1ie ofHOBAJIEHTHUHU €JIEMEHT 3 MOCTiHOIO BAJIEHTHICTIO.

~. IIpukaagu e1eMeHTIiB 3 MOCTiHHOIO BAJIEHTHICTIO
I I I I II II II 1I 1I IIT | III
H Na F K Mg | Ca | Ba | Zn (0) Al B

Heaki aToMu MalOTh OfHE 3HAUEHHA BaJIEHTHOCT, IIPoTe ¥ OiIbIIOCTi ee-
MEHTIiB KiJIbKa 3HaUeHb BAJIEHTHOCTL, TOOTO BOHA B HUX HE NOCMIUHA, a 3MiH-
Ha.3MiHHA BaJeHTHICTD 3aBIK 11 BKAa3yEThCA Y HA3BaX PEUOBUH, HATIPUKJIAT:
SO, — cyabdyp(IV) oxcun, SO, — cyapdyp(VI) okcun, FeCl, — dbepym(III)
XJIOPHUL,.

CkiaagaoTs GopMyJu OiHAPHUX CIOJYK i3 JOTPUMaAHHAM HaBeIeHOTO
HUJKUe IpaBUJia, AKe MOIMNPIOETHCA Ha OibIIicTh OiHAPHUX CIIONYK.

. J100yTOK BaJI€HTHOCTI OTHOTO XiMiUHOTO eJIeMeHTa i oro iHaeKcy d0-
PiBHIOE TOOYTKY BaJI€HTHOCTI ¥ iHgEKCYy iHIIOrO.

3rizno i3 num npasuaom y popmyi cunany SiH, 100yTOK BajeHTHOCTI i
ingexcy Cuiiifito qopiBHIOE JOOYTKY BaJIeHTHOCTI i ingexcy I'igporeny.

Curinii Tigporen
IV-1=4 1-4=4
ITocaimoBHicTs cKIagaHHA (hOPMYJI OiHAPHUX CHOJIYK HaBeIeHO B TA0IMITi 4.
Tabaruysa 4
Mpuknagu pe4oBUH
Ne MocnipoeHicTb Ain docdop(V) | cynbdyp(Vl)
okcug, okcupa,
1 Sanl/lcye!vlo CUMBOJIN XiIMIYHUX PO SO
e/leMEHTIB
2 |lMo3HayaeMo BaNEHTHICTb E/IEMEHTIB Vil vili
PO SO
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3akinueHHa mabauyi 4

n puknagun pe4oBuH

Ne MocnipoeHicTs Ain docdop(V) | cynbdpyp(Vl)
oKkecuna oKkcua
O6UYMNCIIOEMO HaMMEHLLE CriflbHe
VI VI
kpaTtHe (HCK) pnsa 3Ha4yeHb
3 BaJIEHTHOCTI aTOMiB 000X XiMi4YHUX PO SO
HCK =10 HCK=6

e/IeMEeHTIB

O6uuncnoemo iHgekcu. g uboro

. . (mnaP)10:5=2| (0naS)6:6=1
4 | pinnmo HCK Ha BaneHTHICTb KOXXHOIO (1190)10:2=5 | (1151 0)6:2 =3
enemMeHTa
5 3anl,/|cyeM0 iHnekcu y dopmyny, PO SO
nam’araloyn, Wo iHaekc 1 He NULWYTb 275 3
MepeBipsemo — onga koxHoro atoma | (P)5-+-2=10 (S)1-6=6
6 | MHOXMMO OBYNCNEHNI IHOEKC Ha (0)2-5=10 (0)3-2=6
BaNIEHTHICTb aTOMa 10=10 6=6
7 OTxe, popmynn cknageHo P,O, SO,

npaBuJIbHO

€ 1mie omguH cmocib ckaamaHHsa GopMyJ OiHapPHUX CHOJYK (HasBeMO Horo
miaronamnpuuM). Bin 0asyeThbes Ha TOMY, III0 y 0araTbox OiHApHUX CIOJIYKaX
iHIeKc omHOTO eJieMeHTa 30iraeThCcs 3 BAJIEHTHICTIO APYroro abo KpaTHU 1.

ITepexonaiiTecsa B 1bOMY Ha IPUKJIagax cKaagenux gopmys PO, Tra SO,.

Pobumo zanuc:

V II
PO

Hami, BpaxoByiouu 3a3HaueHi BaJIEHTHOCTI, 3anucyemo iHgexc 2 giia Poc-

dopy (P,) i 5 pna Oxkcureny (O,). Onep:xyemo popmy.ry:
V II
PO,

Cxaagaroun nmogioHuM uumHOM opmyay cyabdyp(VI) okcuny, Mmu maau 6
nanucatu S,0,. OnHaK y popmynax GiHapHUX HEOPraHIYHUX PEUYOBUH iHACK-
cu He OyBaoTh napuuMu. Cepen HeUMCIeHHUX BUHATKIB HaOiJbII 3HAO-
MUM JJ1 Bac € rigporen nmepoxcun H,0, (v MequnuHi 10ro po3unH Ha3UBAE€Th-
cs «IepeKuc BoAHIO» ). Tomy mapHi ingekcu 2 i 6 giaumo Ha 2 i oep:KyeMO
ximiuny dopmyay cyasdyp(VI) okcngy — SO,.

AK CRKJAIJAKTH HA3BU BIHAPHHUX CIIOJIYK. HaszBa KOKHOL
0iHApHOI CIIOJNIYKMW CKJIAZA€ThCcs 3 ABOX cJiiB. Has3By OKCUIIB CKJIAZAaOTh
Yy TaKi#l mocaiJoBHOCTI:

1. HasuBaioTh eieMeHT (3aIICy0Ul Ha3BY eJIeMeHTa, i1 MUIMyTh 3 MaJoi
gitepu). /A exeMeHTa 3i 3MiHHOMIO BAJIEHTHICTIO IIiCJIA Or0 HA3BU BKAa3y-
I0OTh BAJICHTHICTE, AKY 3allCYIOTh Y KPYIVINX AYy:KKaX 0e3 BiACTyny Bif HA3BU
eJeMeHTa.
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2. HasuBaioThCJI0BO «OKCHUI» . 3aIIUCYIOTH HOT0 3 BiICTYIIOM BiJI IToIIepes-
HBOT'O 3aII1CY.

3aBaaHHA. | O3HaioMcs 3 PO3rAHYTUMM NpaBuaamm, onpauosasLLn Taénauuto 5.

Tabanus 5
dopmyna HasBa BumoBa
K,0 Kanin okcua, Kanin okcun,
CO, kapo6oH(IV) okcna, KapOOoH-40TMpPU-oKCUA,
N,O HiTporeH(l) okcna HITPOreH-o0anH-0KCKUA,

AwnajyoriuHi mpaBuia HOMEHKJIATYPHU iCHYIOTH IJd OiHAPHUX CIIOJYK iH-
mux esnemeHTiB. Tak, crmoayku nBoBasieHTHOTO Cysabdypy, MaioTh Ha3BY
«cyabgigu». [[o 6iHapHUX CIIOJIYK eJeMeHTa 3 OJHOBAJEHTHUM XJIOPOM 3a-
CTOCOBYIOTH 3arajibHy HA3BY «XJOPUAU» (B ONHUHI — «XJIOPHI» ).

IMpuxnagu: H,S — rigporen cyabdin; CuCl, — xynpym(II) xmopuz.

‘ . Y dopmynax i Ha3Bax OiHAPHUX CIIOJYK ITiCJIS eJIeMeHTa 3i 3SMiHHOIO
BaJICHTHICTIO 0e3 BiICcTymy Big HA3SBM ejleMeHTa y KPYIJIMX AY/KKaX
3a3HAYAIOTh BajleHTHiCTh, Hampukaax: SO, — cyasdyp(VI) oxcun,
SO, — cynpdyp(IV) okcun.

Il messKUX PeYOBUH MOXKYTh 3aCTOCOBYBATHCH IXHI TPaAWIIiiHiI HA3BH,
nanpuknaza: HCl — xmoposogens; H,O — Boga; CH, — meras.

Cknagite GopMynu i HA3BM BiHAPHMX CNONYK 38 CUCTEMATMYHOIO HOMEHK1A-
nAN-0-NmY TypoOto.
| | Il Vi
1)BaCl  2)HO, 3)AICI,  4)KS  5)ClLO,

(ﬂ, TOBI O GHAIM

1. Cxnagn popmynum GiHAPHUX CNONYK EN1IEMEHTIB Ta 3anuLum iX Yy 30LMNTI
B Tabnuuo 6 (c. 20), LOTPMMYIOYNCH NPaBuia, WO CUMBOIN MeTaiy-
HUX NIEMEHTIB MULLYTb NEepPLLIVMM.
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Tabnvuys 6

CyMBONM eNieMEHTIB (o) H N(III)
Na
Mg
Al
2. Cknagn dopmynm GiHapHux cnonyk: WMopy(V) 3 OkcureHow;

Kynpymy(l) 3 OkcureHom; Apceny(lll) 3 FigporeHom, Kap6ony(lV) 3
Cynbdypom(ll).

. 3Hanau i BUNpaBe HeENPaBWJIbHO CKaaeHi Gopmynu:

CaH, Al.O,, KBr, NaCI2, Zn. O HCI4.

273 272
HasBn gkomora OGifblue XapaKTepuCTUK KOXHOIO psaaka XiMidHUX
dopmyin.
a) N,O, NO, NH,;
6) N,O, CL,O, H,0;
B) PH,, B,O,, NH,.

273

. NMoMmipky#, 5K MOXHa BU3HA4YUTUN BANEHTHICTb enemMeHTa 3a popmy-

noto GiHapPHOT CNOMYKW, SKLLO BigOMa BaNeHTHICTb OJHOr0 3 e/IeMEH-
TiB, Hanpuknag ®ocdopy y cnonyui PCl,, BaneHTHICTbL Xnopy B ski |.
Po3pobu anropnt™ BU3HAYEHHS BAJIEHTHOCTI enemeHTa y popmyni
GiHapHOT CMOYKM, FKLO BiAOMa BaNIEHTHICTb iHLIOro XiMiYHOroO ene-
MeHTa. Odopmun noro y Burnaai tTabnuui 3a apaskom tabnui 4.
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9
¥ S84 BIOHOCHA ATOMHA | BIOHOCHA
| MOJIEKYNAPHA MACH

@ IIpuezadaii 6ydosy amoma, HA36U CMPYKMYPHI YACMUHKU Y CKAA0i amoma.

@ IIJo npo 6ydosy amoma moxcHa 0idHamucy 3 nepio0udHol madbauyi?

@ Hasesu npunadu, AKi BUKOPUCMOBYI0Mb 01 BUMIPIOBAHHA MACU DELOBUH.
YV axux odunuusx it eumiproromuv?

S 4

& Onpauon 3posyMmiit BukopucTait

BITHOCHA ATOMHA MACA (A)). Maca aromiB nysxe mana. Tak, maca
aroma Kap6ony mopisuioe 1,993 - 1072 r. Ilas 3pydYHOCTI OOYMCIEHDb KO-
PHUCTYIOTHCSA He a0COJNIIOTHUMU, a BiTHOCHMMU aTOMHUMM! MacaMu. BigHoc-
HY aTOMHY Macy I03HA4alOTh CUMBOJIOM A  (BUMOBJIAKTH «a-ep»), Ae JiTe-
pa A o3Hauae CJIOBO «aTOMHAa», I — IIOUYATKOBA JiTepa aHTJIiICBbKOTO CJI0Ba
relative (BigHOCHMI1).

BigHocHy aToMHY Macy aToMa BCTaHOBJIIOIOTh HA OCHOBI IMOPiBHAHHSA a0-
COJIIOTHOI Macu aToMa 3 AaTOMHOI0 OJMHUIIEI0 MacH (CKOPOUYEHO a. 0. M.).

~ 3a aToMHy OAUHHIIO MacH B3ATO 1/12 yactuau macu aromy Kap6o-
HY, SITPO SIKOT0 MiCTUTH IIiCTh MPOTOHIB i IIiCTh HEMTPOHIB (IIPUOITU3-
Ho 1,662 + 10724r).

AoOcosroTHa Maca aroMa, IIOLLJIeHa Ha Iie YUCJO, € 0r0 BiIHOCHOIO aTOM-
HOIO Macoi. OT:Ke, y xiMiuHOro ejemeHnTa 3 OiJIBIIIOI0 BiJHOCHOIO aTOMHOIO
Macoio abCoJII0THA Maca aToMa TaKosK Oiibiiia. BigHocHa aToMHa Maca — Be-
JuurHa 6e3po3MipHa, a il 3HaueHHs A1 KOHKPETHOI'0 aTOMAa € I[IJINM YKCJIOM.

ITepioguuma Tabauilsg XiMiuHMX eJIeMeHTiB — Iie TBill JOBiZHUK BimHocC-
HUX aTOMHUX Mac. Tobi moTpi6HO 3a0KPYIJIIOBATH IO ITiJIOTO YKMCJIa HaBeaeHi
B TabauIli 1po6OBi 3HAUEHHSA BiJHOCHUX aTOMHUX Mac. [loscHeHHA HasgBHOC-
Ti y mepioguuHiii TabauIli 7podoBUX 3HAUEHDb BiJHOCHOI aTOMHOI Macu 4eKae
Ha Tebe B TeMi «I[ociig:xyemo Oy 10BY aTroma» .

& IIpu BuKOHAHHI MaTeMaTUYHUX O00YUCJIEHb 3a3HAUYEHi B mepiomuy-
Hill Ta0IMIIi BiTHOCHI aTOMHI Macu OKPYIJIIOIOTH A0 I[iJINX YHCEJI.
BUHATOK CTAaHOBHUTH BiTHOCHA aTOMHA Maca XJopy — 35,5.

3aepanHa 1.  Bigwykali y nepioanyHin Tabnamui 3Ha4eHHS BiOHOCHUX aTOMHUX Mac

HeoHy, ®epymy, Cuniuito i 3a0Kpyrim ix 4o Winnx yncen. ATOMU 9KOro 3 Lyx XiMivHUx ene-
MEHTIB MatoTb HabinbLly Macy?

BITHOCHA MOJIERYJAPHA MACA (M) TA IT OBYUCJIEHHS.
Moaexynu, AK i aroMmu, MalOTh Ay:Ke Maay macy. ToMmy s 3pydHOCTi 06-
YHUCJIEHb KOPUCTYIOTHCA BiTHOCHO MOJICKYJIIPHOIO MaCOX0. Ti rakosx BusHa-

21
YKpalHCbKNUN OCBITAHCLKUU BNOABHNYUN LEHTP « OpiOoH»



YalTh HA OCHOBI MOPiBHAHHS Macu MoJeKyau 3 1/12 yacTuHOIO Macu aTomMa
Kapbony, aa1po SKOro MiCTUTH IIIiCTh HPOTOHIB i ITicTh HEUTPOHIB, TOOTO 3
aTOMHOIO OIUHUIIEI0 MAaCH.

- Bidnocrna monexkynapua maca pewosunu (M) mokasye, y CKiIbKH
pasiB Mmaca MoJIeKyJu 0iJIbIlIa 32 ATOMHY OMMHUII0 MacHu. Ik i BimHOC-
Ha aTOMHA Maca, BiTHOCHA MOJIEKYJAPHA Maca € BeIMIUHOI0 0e3p0o3-
MipHOIO.

1106 Bm3HauUMTH BiZHOCHY MOJIEKYJISPHY MAacy PeUYOBUHU, HEOOXiTHO
O0UHCIUTH CYMY BiJTHOCHUX aTOMHUX Mac ejaeMeHTiB. ToO0To HeoOXimHo 3miti-
CHUTU O0UMCJIeHHA 3a XiMiuHOIO (hOPMYJIOI0 PEUOBUHU 3 YpaxyBaHHAM Ha-
ABHUX y Hi# iHJTEKCiB.

Posranamemo npukianu.

IIpuxnad 1. Ob6uucavMo BigHOCHY MOJIEKYJIApPHY Macy cyabdyp(VI)
okcuay SO,.

¥ cxaazi moseryau cynbdyp(VI) okcuny SO, onun atom Cynbdypy i Tpu
atromu OKCUTeHYy.

M (SO,)=A(S)+A(0)+A(0)+A (0)=32+16 +16 + 16 = 80.

abo: M (SO,)=A(S)+3 - A(0)=32+3 - 16 =80.

BigHocHy MOJIeKYJISPHY Macy O0UMCIIOIOTEH 3a XiMiuHOIO (hOPMYJIOIO He-
3aJI€2KHO BiJl TUITY CTPYKTYPHUX YaCTUHOK PEUOBUHMU.

IIpurknao 2. Obuucnumo BigHOCHY GdoOpMmMyJsbHY Macy 6apiii cynbdary
BaSO0,.

Peuosuna 6apiii cyabdar cKIamaeTbCa He 3 MOJEKYJI, a 3 oHiB. 3amuc il
ckaany BaSO, nmosnauae BiiHOIIEHHA MOHIB y I1iii peuoBUHi i € ii (hopmyrb-
HOIO oguHUIEr0. Bigomi To6i KyxoHHA cinb (HaTpiit xaopus) mae GOPMYJIbHY
onunuiio NaCl, xapuosa coga (HaTpiii rinporeakap6onar) — NaHCO,.

Tomy AJiA peYOoBUH HEMOJIEKYJISAPHOI OyI0BU BBEJEeHO MOHATTS BiTHOCHOT
dopmyasroi Macu. Ii 06umCTIOTS 3a POSTAARYTUM Y npukaadi 1 3paskom
cynbdyp(VI) okcuay — pedyoBHUHU MOJEKYJIAPHOI OyaoBu. [is 6apiii cyJib-
(dary BaSO, BinnocHa popmysibHA Maca OGUUCIIOETHCA TAK:

M (BaSO,)=A(Ba)+A (S)+4 - A(0)=137+32+4 - 16 = 233.

Ilpuknamu poBOmATH, IO BifHOCHA MOJIEKYJApPHaA Maca MOKasye, y
CKiZTbKHM pasiB mMaca MoJeKyau abo (GpopMyabHOI OguMHUII O6iJIbIIla ATOMHOIL
OAWHMUIIL MacH.

~ J 1 06uMcaIeHHA BITHOCHOI MOJIEKYJJIAPHOI a00 (hopMyIbHOI Macu pe-
YOBUHU HEOOXiTHO:
* 3HATH XiMiuHy ()OPMYJIy PEYOBMHHU i BITHOCHI aTOMHI Macu HaSIBHUX
Y Hill eJIeM€eHTIB;
* O0YMCIUTH CyMy BiTHOCHMX ATOMHHMX MAC yCiX aTOMIiB, [0 € Y CKJIA/i
dopMyu CIIOIYKH.
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3aepaHHa 2. | Ha ocHOBI iHdDopmaLi, WO po3MmillieHa BuLe, CHOPMYON anroputm

0064YMCNEHHS BIGHOCHOT MONEKYISIPHOT Macu.

3aBaoaHHa 1. | 3’acyiiTe, 9KNA aToM Baxuuii i y ckinbkn pasie: 1) Kap6oHy
oAy Marito; 2) dnyopy um Ocmito.

3aBaaHHe 2. | [Ons BupoGHULTBa 6apBHMKIB, NnacTMac, BUOYXOBUX PEHOBMH BUKOPUC-
TOBYIOTb 6eH3eH. Mloro monekyna cknafacTbes 3 WecTn atomis KapBoHy i LecTy aToMis
laoporeHy. Hanuwite ximiyHy dopmyny 6eH3eHy (KapboH 3anucyinTe nepmnm), obymc-
NiTb BIAHOCHY MOJIEKYIIPHY MacCy L€l pe4OBUHN.

MOLEN MONEK Y1 PEYOBKH

E HYMO JLOGJIIAYBATU | TA NOPIBHIOBATH IXHI
BILHOCH! MOJIEKYNISHPHI
MAGH

3aBpaHHg 1. ] PosrnaHb MmanioHku 2 i 3 i 3’acyi, WO NOPIBHIOIOTb Ha KOXXHOMY 3 HUX.

@ @@é

Man. 2. Man. 3.

3aBaoaHHA 2. | Cdopmynion BignoBiAb HA 3anNUTaHHNA: «4OMy Ha MasOHKy 2 Lianbkn

TepesiB 3PiBHOBaXEHi, a Ha MatoHKy 3 — Hi?» 3anponoHyli aBa cnocobu NpuBeneHHA
TepesiB Ha MastoHKy 3 40 PIBHOBAXXHOIO CTaHy.

@ TOBI 1O CHAMM

1. 3anuwn 3a 36iblUEHHAM BiHOCHOI aTOMHOT Macu CUMBOJIN XiMiYHUX
enemeHTiB: HitporeH, CtpoHuii, Cynbpyp, JiTiti, Moa.

2. Bigwykan npaBunbHi TBEpOKeHHS. CBili BMOIp NiaTBEPAb PO3PaAXYH-
KaMW y 30LUUTI:
a) maca n’stu atomiB OKCcureHy MeHLua 3a Macy Box atomiB epymy;
0) maca 4oTMpbOX atoMiB AJIIOMIHIO AOPIBHIOE Maci TPbOX aToOMIB
Xnopy;
B) Maca atoma MarHito 6inbLia 3a Macy BOCbMu aTomiB [iaporeHxy.
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3. Chopmynion, Lo HeobXiaHO 3HATY | BMITU /151 004MCNEHHS BiHOCHOI
MOJIEKYNAPHOT MaCcu PEYOBUHMU.
4. 3anoBHW TabNMLEO 7 Yy 30LLIKATI.

Tabnuusa 7

dopmyna

BumogBa M

CL.O

277

HNO

3

MgSO,

5. ¥YBignosigHW XiMidyHi dOpMynn pPevyoBUH Ta 1X BIAHOCHI MONEKYNASPHI

Macu.

XimiuHa popmyna M
1H, A18
2H,0 b 32
30, B 34
4H,0, r2
A 16

6. ETaHONn — pevyoBUHA, SIKy BUKOPUCTOBYIOTb A1 BUPOOHMLITBA NiKiB,
KOCMEeTUYHUX i aesiHpeKuiriHnx 3acobiB. Monekyna etaHony ckna-
DAeTbCs 3 ABOX aTomiB KapboHy, wecTtn aTtomiB lNgporeHy i ogHoro
atoma OkcureHy. Hanmwwu ximiyHy ¢popmyny uiel cnonykm (CMMBOAN
XiMIYHUX €NTEMEHTIB 3anncyii y Takini camiii NoCnigoBHOCTI), 064Yncnn
BiOHOCHY MOJIEKYNAPHY Macy eTaHosy.

ﬁ 7. CkKinbku MONEKyN KUCHIO 3PiBHOBAXaThb LUasbky TEPE3IB 3 ABOMA MO-
nekynamu cynbdyp(lV) okcnoy?
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. § 5  MACOBA YACTKA XIMIYHOTO
ENEMEHTA B PEHOBUH]
TA 9K [l OBYUCTOKOTb

@ Ilosachu, sk 004UCAIOIOMb MACOBL LACMKU KOMNOHEeHMI8 cYyMiuli Ha npu-
Kaadi cymiwi 5 2 kpoxmanio i 15 2 6opowna.

@ Ob6uucau macosy vacmry KYXonHoi coni y 50 2 it 600H020 pPo34URY, 01
6U20MOBJEHHA AK020 BUKOpUCMAAU 6 2 coi.

v

: Onpauon 3po3ymin Bukopuctan

MACOBA YACTKA EJIEMEHTA ¥ CIIOJIVIII (w). ITig macoBoio dacT-
KOI0 XiMiUHOTO ejJleMeHTa y CIIOJIYIIi PO3yMilOTh BifHOIIIEHHA Macu XiMmid-
HOTO eJIeMeHTa 0 Macu cuooayku. Tomy mJis il o6uncaeHHsS BUKOHYIOTE Aif0
IijIeHHs, B AKil JiJIeHUM € Maca eJleMeHTa, a JiJIbHUKOM — Maca CIOJYyKH.
MacoBa uacTka eJeMeHTa Y CIIOJNYI[i II03HAYAETHCA JIATUHCHKOIO JIiTepo W
(uuTaeTbeA «Oy0JIb-Be») i BUpasKaeThbCcsa y YacTKax Big oguaUIli (hopmyaa (1)
Ha 1IamnImi) abo y BizcoTkax (popmyia (2) ma nianri). Hanpukiaanm, macoBa
yacTka egemenTa y cuoJyi 0,2 i1 20 % — 1e ogHe i Te came sHaueHHA. Cyma
MAacCOBHMX YACTOK YCiX eJIeMeHTiB y CIIoJIyIli ctaHoBUTEL 1, a6o 100 % .

~
w(E)

ne E — nmo3naueHHs eleMeHTa;

W(E) — macoBa yacTKa ejieMeHTa y CIIOJIYIIi;
m(E) — maca aTomiB ejieMeHTa y CIIOJIYIIi;
m(CI0J1.) — Maca CIIOJIYKH.

®DopmysTu OJ1s1 00UMCIEHHS MaCOBOI YaCTKHU €JIEMEHTA Yy CIOJIYIIi

m(E)

B B m(E) . .
- m(cIo.) @); W(E) 100°% ),

- m(cTo.)

K OBUHCJINTH MACOBY YACTKY EJIEMEHTA ¥ CIIOJIYIII 3A II
BIIHOCHOIO MOJIERY JIAPHOIO MACOIO. OckinbKku Macu aToMiB IIpo-
mopIIifiHi ix BiZHOCHUM aTOMHMM MacaM, MacOBY YaCTKY eJIeMeHTa y CIIOJIYIIi
3PYYHO O0YMCIIOBATH 3a XiMiUHOIO (hOPMYJIOI0 PEUOBUHU.

~- IITo6 o0uMCcaNTU MACO8Y LACMKY ellemeHma B PeUYOBUHI 3a 1i Ximiu-
HOI0 (hopMYyJI0¥0, HEOOXiTHO CyMy BiTHOCHHX aATOMHUX MAaC aTOMiB Xi-
MiUYHHMX €JIeMEeHTiB, 1[0 BXOAATH A0 CKJIAAy XiMiuHOI (popMyJIu pedoBH-
HY, OJiJINTU Ha BiTHOCHY MOJIEKYJISIDHY Macy PEYOBUHH.
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3a HaBeJeHNM Ha ILIAIIIl IIPaBUJIOM 00UICIeHHA 3MiICHIOIOTh 3a (DOPMY-
JaMu:

__nA(E)

~ M _(cmon)’ ®

=—nAr(E) -100 % (4)
M (cmoui.)

e W — MacoBa YacTKa eJIeMeHTa;

A_ — BiJHOCHA aTOMHa Maca eJieMeHTa;

n — KiJbKicTh aTOMiB eieMeHTa y (popMyJIi (TO3HAUEHA iHAEKCOM);

M _— BifHOCHA MOJIEKYJIADHA Maca PeYOBUHU.

3a HaBemeHUMHU (opMyJaaMU OOUHCIIOIOTH MACOBY YACTKY €JIeMEHTIB y
CIIOJIYKAaX AK MOJIEKYJISPHOI, TaK i HEMOJIEKYJIAPHOI Oy I0BMH.

Posriguemo mpukiamgu.

ITpuxnad 1. O6uuciumo macoBy yacTKy KapOoHy B eTaHOBi#i KumciaoTi
C,H,0, (peuoBuHAa MOJIEKYIAPHOI Oy0BM).

Bigomo: HomomiskHi mani:
C,H,0, A(C)=12 Y nAr(E)
w(C) —7? AH)=1 ~ M, (cmoa.)

A(0)=16

Poss’sazanusa
1)M(C,H,0,)=24A(C)+4A (H)+24(0)=2+12+4+1+2 - 16=60;

212
2)w(C)=""%, =0,4.

Bigmogigs: w(C) = 0,4 a6o 40 % .

IIpuxnado 2. O6umciaumo wmacoBi uyacTku Pepymy i Oxcureny vy
depym(IIl) okcuzai (cmosyka HEeMOJEKYJIAPHOI OyZ0BMI).

Bigomo: JomomiskHi mami:
Fe,O, A (Fe) = 56
A (E
w(Fe) — ? A(0)=16 __nA(E)
M _(cmout.)
w(0) —?

PosB’a3zanna
1) M (Fe,0,) = 24 (Fe) + 3A (0) =2 + 56 + 3 - 16 = 160;
2) w(Fe) = % —0,7 (260 70 %);
3-16

3) W(0) = 100 %~ 70 % = 30 % a6o W(0) = “7zo° = 0,3 (a60 30 %).
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Binmosigp: macoBa wactka @Pepymy y depym(IIl) okcuai craHOBUTL —
0,7 a6o 70 %, a Oxcureny — 0,3 a6o 30 % .

OIATPAMMU BMICTY XIMIYHHUX EJEMEHTIB ¥ CIIOJIYIII. Bigo-
MOCTi IIPO BMiCT XiMiUHMX €JIEMEHTIiB y CIIOJIYIIi MOJKHAa BidyaJsidyBaTu 3a
momomoroio xiarpam. IlpoimtocTpyemo 1ie giarpamaMu BMicTy XiMmiuHUX eJre-
menTiB y pepym(IIl) oxcuni Fe, O, (ma. 4).

100 %
80 %
60 %
40 %
20 %

0%
Man. 4. Macosi yactku enemenTiB y pepym(lIl) okcnai Fe, O,

3aepaHHa 1. |Ha OCHOBI HaBeEeHOI BULLLE iHpopMaL,ii BUOepiTb 3akiHYEHHS
0™ peyeHHA: «MacoBa YacTka esieMeHTa rokasye ...»

A Mmacy aToMiIB yCiX XiMIYHMX e/IEMEHTIB Yy CNOoJyLl

B macy atomiB 0gHOro XiMi4HOrO efieMeHTa y CrosyLi
B yacTky xiMi4HOro eniemeHTa y crnonyui

' cniBBiAHOLLEHHSA MACc ENEMEHTIB Yy CNOyL;

3aBaaHHs 2. | BurkoHaiTe 3anponoHoBaHe 3aBaaHHs, o6 nosectn abo crnpocTyBaTu
HeOGXi,EI,HiCTb BOJIOAITY BMiHHAM obumcnioBaTu MacCOBY 4aCTKYy ejleMeHTa.
s niaBulLeHHS BPOXanHOCTI KYJIbTYPHUX POC/IMH FOPOAHUKU BHOCSTb Y
I'PYHT MiHEpasbHi 4O6puBa. Baxnnsum gxepenom Hitporery, skui Heobxig-
HWvi 415 GoTOCUHTE3Y Ta POCTY POC/INH, € HaTpiesa cesnitpa NaNO, i kasiesa
cenitpa KNO,. fke 3 unx 406pu1B noTPIGHO BHECTU B IPYHT Y MEHLLIV Ki/TbKOC-
Ti A1 3a6e3rne4YeHHs POC/IVH 04HAKOBOIO KislbKicTio HitporeHy?

3aBaaHHA 3. |BV|Kop|/|CTal7|Te naHi Tabnuui 8 i 3’acyinTte, BHECEHHS iKoro nobpuea ans
3abe3neyeHHs pocnvH HitporeHom 6yae AelueBLmnMm.

Tabnnuys 8
Bara BapricTb
Kaniesa cenitpa 1«kr 87 rpH
HaTtpiesa cenitpa 25 kr 2750 rpH
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OBUYGNEHHS MAGOBOI
YACTKUN EJTEMEHTA
B crionvul

3aBaaHHA 1-_| [na BUroToBNEHHS NiKapCbKMX HACTOSHOK, K KOMMOHEHT nanvea ang
OBUTYHIB BHYTPILUHBOIO 3ropaHHs, y KOCMETUL 1 XapyoBii NPOMMCIOBOCTI BUKOPUCTO-

i? HYMO JOGIAXKYBATH

BytoTb etaHon C,H,OH.
Cknagun xapakTepucTuky eTaHony 3a niaaHoM (TakoxX (iKCytoum B 30LUMTI HANEXHi po3-
paxyHKn).

1. AKiCHWI | KINbKICHUI CKNag, MONEKyn.

2. BinHocHa MmonekynsipHa maca.

3. MacoBi 4aCTKM XiMi4YHNX €NIEMEHTIB B €TaHOI.

3aenaHHg 2. I BnaHay macoBi 4aCcTkn enemMeHTiB Y CynbdaTHI KNCNOTi, MOAENb MOoJie-
KyJI1 SIKOT 306paxeHo Ha MantoHKy 5. Cknagun nnaH BUKOHAHHS LLbOro 3aBAaHHS.

* ) AtomTigporeHy

) Atom Cynbdypy
f ‘ Atom OkcureHy
Man. 5. Mogaenb monekynu cynbdaTHOI KUCA0TU

BaenanHa 3. | MpounTali TEKCT i 3anoBHM B po604oMYy 30LLmnTi Tabnumuo 9 (c. 29) Bino-
MOCTSIMM NP0 3a3HAYEHY B HBOMY PEYOBUHY.

OpHUM i3 BMAiB ra3oBOro NasibHOroO As1s aBToMobinis € nponat (masn. 6).

Man. 6. E€mHicTb 3 nponaHom Ha A3C

Lle nerkosarimucTa peyoBuHa, MOJieKyna SKOI CKNaaaeTbCs 3 TPboX atomiB KapOoHy i
BOCbMM aTtoMiB [igporeny.
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Tabavuysa 9

XimiyHa ¢popmyna M

MacoBi yacTku xiMmidYHUx
r eJIeMEeHTIB

@, TOBI 10 CHAMM

1.

2.

O6Gumcnn MacoBi 4acTKM XiMIYHMX €NEMEHTIB B opTodocdaTHin
kucnoti H,PO, i npeacTas pesynbtatu y BUrnaai giarpamu.

BuaHay macoBy 4acTky (%) meTaniyHoro efieMeHTa B KasblLiin cynbda-
Ti CaSO0,.

Pogtauuyin ximiuHi popmynn CuS, FeCl,, MgO, AlH, 3a 3pocTaHHaM
MaCOBOI YaCTKM HEMETAJIYHOro eleMeHTa y Pe4OBMHaX.

MoHeTa HoMiHanom 50 koninok BaxnTb 4,2 r. Macosa yacTka Anto-
MiHil0 B Hilh1 cTaHOBUTb 9 %. OBYMCNN Macy antoMiHIlO B AECATY Takmnx
MOHeTax.

[Momipky#, | He 34INCHIoKYY MaTEMATUYHMX i, Aai BiANOBiAb Ha 3a-
NUTaHHSA: «Y gKii pedoBuHI — kapOOoH(1l) okcuai yn KkanbLii okeunai —
macoBa 4YacTtka OkcureHy 6inbLua?»

lMpounTan TEKCT | BUKOHA 3aBOaHHS

KaBa, wwokonapn i GinblUICTb €HepreTuyHuX HaroiB MICTATb KOeiH,
MOJIeKyna sIkoro cknagaetbcs 3 8 atomiB KapboHy, 10 atomis lNapo-
reny, 4 atomiB Hitporery, 2 atomie OkcureHy. ZJopocsmm Lsi pe40Bu-
Ha gae 3mory rnovyBatucst 6aab0puMu Ta 30CepPeaXeHuMn, CTUMY-
JIOE AiSiNIbHICTb MO3KY. OAHaK HaaAMIPHE CrOXNBaHHS KOPEIHYy MoxXe
CrpUYNHUTY BOE3COHHS, 3HEPBOBAHICTb | MiABULLEHE CepLeOuTTS.
Takox perysisipHe BXWBaHHST KOHEiHy CrPUYNHIOE «3BUKAaHHST». BXxu-
BaHHS KaBu y nigliTkKOBOMY BiLji BKpavi He baxkaHe.

3aepanHa 1. | Bigwykalh y TeKCTi MOSACHEHHS, YoMy KOdeiH BapTO
BXMBATU B MOMIPHUX KifIbKOCTSIX.

3aBpanHa 2. | Cknagu NOCAIOOBHICTb Aii 3 BU3HAYEHHS MacoBOi
4aCTKKU XiIMIYHMX eNIEMEHTIB Y KOdETHi. 3anmiun po3B 30K y 30LLKTI.

3aepanna 3. | [igroty TOIM-3 wuikaBux, Ha TBIN nornan, akTiB
npo KodeiH, Wob BUronocuTn ix y knaci. 3a3Hay BUKOPUCTaHi oxepe-
na indopmadir.
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8 6 ' KINbKICTb PEYOBMHM.
CTAJIA ABOTAZIPO

@ Cxaadu mabruyio i 3anogrHu il gi0omocmamu npo Qi3uyHi eAULUHU, UL0
0080J1i wacmo 8UKOPUCMOBYIOMbCA Y NOBCAKOeHHOMY dummi (Ha3sa Qi-
3UYHOL 8eJUYUHU, 1T NO3HAYCHHS, HA3684 | NO3ZHAYEHHS 00UHUUI BUMIDIO-
8AHHS, NPULAOU 0N BUMIPIOBAHHSL).

@ 3aanizo it aamas ckaadarmsves 3 AMomis, yzieKucauil za3 i 600eHb —
3 mosexys. Obepu popmyru KOHHOL i3 HA36AHUX PEHOBUH i npouumail ix
yeonoc:Fe,H,,C,CO,. 3amomie AKux XiMiuHUX eleMeHMi8 CKLA0A0MbCA
ui pevosuHru?

. P\
&' Onpautoi 3posyMmiit BukopucTait
) ~5y
3MICT ®ISUYHOI BEJINYHUHHU «KIJbKICTh PEUOBUHHU». 3 mpo-
ro maparpada Tu gisHaemnicsa npo PisuUHy BeJINUYUHY «KiJIbKiCTh pEYOBUHN»,
sKa € OCHOBHOIO B Ximili.

MJ Ha konaxi 306paxeHo nopuji pacoBaHOro nevmnsa, 961y i
nns-o-nmy LYKPY. KOXHA 3 HUX Mae macy 1 Kr i NeBHY KiNbKiCTb CKNagHuKiB. 3’acynTe,
CKiNbk1 HEOOXiOHO ne4mBa Ta A01yK (Macy, KiNbKiCTb LUTYK | yNakoBOK), W00

no ABi Wtykn npuroctnTtn 30 y4HIB i yHeHWLb.

20 wTyk neyvBa 6 WTyK 96yK ? MOneKyn caxaposu

Yu Mo:KHa 3a 3pa3KOM IIOPIIili meunBa Ta A0JYK IIOpaxyBaTH KiJbKiCThb
mouexyas caxaposu C,,H, O, B 1 kr nykpy? Bignosins Ha Ile 3anuTaHHA 3HA-
WIeI y TeKCTi IIbOTo i HacTyITHOro naparpadis.

Yepes HaA3BUUAWHO MaJIi pO3Mipu aToMiB, MOJIEKYJI, MOHIB iX HEe MOK-
Ha Mo6aumnTH, MOPaXyBaTH YU 3BAKUTH, AK, HAIIPUKJIAM, IEUYNBO YU I0JTyKA.
Tomy B 00UMCIIEHHAX 1 JOCHiMKEeHHAX XiMiKVM BUKOPUCTOBYIOTH He OKpeMi
YaCTUHKU, a IMOPIlii peUYoBUH, ¥ AKUX MiCTUTLCA IIeBHA KiJbKiCTh CTPYKTYP-
HUX YaCTUHOK (IOAi6HO M0 YIIaKOBOK ITeYrBa i A0JYK Ta IMOMITYYHOTO BUPAa-
JKeHHS iIXHbOT'O BMiCTY). 3aAJid IIbOT'0 B HAYKOBUIi 06ir 6yj10 BBeIeHO (Pismuu-

HY BeJIMYNHY KiJIbKiCTh PEUOBUHHU.
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‘ Kinvricmos pewosunu (n) — dismuyHa BeJIMUMHA, IO XapaKTepHu3ye
KiJIBKiCTh CTPYKTYPHHUX YACTHHOK PEYOBMHH.

Ax i Oynb-AKa (pisvuHa BelnunHa, KiJbKiCTh PEUOBUHU BUMIPIOETLCI Y
MMEeBHUX OAUHUIAX.

MOJIb — OAVMHHNIIA KIJIBKOCTI PEYOBUHMN. KinbKicTs peuoBUHUI
BUMIipPIOIOTH ¥ MOJISIX i MO3HAYAIOTDH ITUM K€ CJIOBOM «MOJIb» .

Mons — ue KinbKicTh pe4oBuHH, AKa MicTuTh 6,02 + 10?3 cTpyKTyp-
HUX YaCTHHOK.

Hanpuxaazn, 1 mouab 3anxisa mictuts 6,02 < 1022 aromis, 1 Mmoab Bogu —
6,02 - 102 mosexrys. KiJbKicTh peuoBUHN — BeJIMUYMHA YHiBepcaabHa, il 3a-
CTOCOBYIOTh He JIUIIEe A0 aATOMiB UM MOJIEeKYJ, a I I0 cyMileii, HoHiB, Irpyn
MOHiB, MO3HAUEHUX XiMiuHOIO (popMmMyJol0 peuoBumHU. Hampukian, y Kajib-
mivt xaopuai Ha 1 o KanbIilito mpunagae 2 tionu XJjaopy, TOMy HOro Ximiu-
Ha dopmyna CaCl,. Ogun mMonb 1iel peyoBuHH MicTuTh: 6,02 + 10 dop-
MYJbHUX OOUHUITH CaClz, B AKuX HaxiuyeTbes 6,02 « 102 jionis KansIriro i
6,02 - 1022 - 2=12,04 - 10? fionuis Xuopy. Cymapuo 1 MoJIb Ii€l pedoBUHHA
micturs 18,06 « 1028 fionis.

3akiHueHHA y cJaoBi «Mosnb» HE sMiHIOETBCS, SKIIO MUINETHLCS MiCJad
yucsa, Hanpukaaa: 1 Mok Boau, 2 MOJb ITYKPY, D MOJIb BYTJIEKHCJIOTO Trasy.
SAx1ro K 3amuc 3pobseHo 6e3 uuceya, To 3aKiHUeHHA 3MiHIOETHCA 3TiTHO 3 Bij-
MiHKOM, HAOPUKJIAM: «CKIIbKY M0.1i68 BOTHIO BUIIIUTHCS, AKIIO Y IIOCYAUHY
3 BOJOIO IIOMicTUTH HATPil Mmacoi 4,6 r?».

CTAJIA ABOI'AZIPO. Iloprmia ByrJeiioo Macoio
0,012 xr, a6o 12 r, 1110 cKJIamaeTheA 3 aToMiB Kapb6ony
3 BiTHOCHOIO ATOMHOIO Macoio 12, MicTUTh

602 214 076 000 000 000 000 000 aGo
6,02 - 10%aTomis.
Ile umc/0 BUBHAUMIN EKCIHEPUMEHTAJIBHO I Ha
yecTh iTamificbKoro BueHoro Amemeo Asorajapo HasBa-
JIu cTanor ABoraapo (mosHauaeTbca N,, UMTAETbCA

«eH-a»). Amepneo Asoraapo
Crama ABoraapo moxkasye KiJbKiCTh CTPYKTYPHUX (1776-1856)
YACTUHOK B 1 MOJIb PEUOBUHU:

N,=6,02 - 10* moas .

Q‘ MemanomyK 3a poctynHuMu To6i mxepenamu iHpopmauii cknagm
Y biorpadivyHy noBinky AMeneo ABoragpo, ykiaam nepenik
XiMIYHUX BiOKPUTTIB, 3p00OSIEHNX BYEHUM.
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3aepaHHa 1.  O64MCAN, CKiNbKM MONEKYNT MICTUTBCS Y KUCHI KifIbKiCTIO PEYOBUHU
3 MOJb.

3aepaHHa 2. | YaBuK OBi ogHakoBi nopuii GppykTiB: nepia nopuis — 6,02 « 10 qrig,
yepelleHb, apyra nopujisa — 6,02 - 102 mangapuvH. Yu BigpisHATUMYTbLCS Ui nopLii 3a ma-
coto? BignoBiab 06rpyHTYiA.

SHAYEHHS CTAJIOI ABOT'AJIPO. Crana ABoraapo gae 3MOTY Kpa-
e Po3yMiTH XapaKTepPUCTUKU PEUOBUHU, 30KpeMa Ai3HABATHUCS, CKiJIbKU
YaCTHUHOK (aTOMiB, MOJIEKYJI) MiCTUTBCA B IEeBHiN KinbKocTi peuoBuHU. I110
cTaJIy 3aCTOCOBYIOTH B O0araTtnhox cepax. 3aBAAKHU cTaJiili ABoraapo BUeHi
MOJKYTb TOUHO OOUMCJIUTHU CITiBBiTHOIIIEHHA MOJIEKYJ PEUOBUH AJIA BUTOTOB-
JIeHHA JiKiB ab0 CTBOPEHHA HOBUX MaTepiajiB 3 MEBHUMU BJIACTHUBOCTIMU,
OigBUITyIoun iX epeKTUBHICTE i GedneKy. BoHa € ocHOBOIO A1 6araTbox 00-
YyCcJIeHb Y XiMii, 1110 BaKJIMBO IJIsS IIPOBEeAeHHA XiMiUHINX pPeaKI[iil Ta JOCJIi-
IKeHb. 3arajoM ctaja ABoraapo 3abesmeuye 3pyUHNi c1ocid poboTH 3 BeJIu-
KUMH KiJTbKOCTAMHU YaCTUHOK Y Ximii Ta dqisuiri.

@, TOBI O GHAMU

1. Wo o3Havae ¢pisnyHa BennymHa KisibKiCTb PEHOBUHU Ta B IKUX OOUHUN-

LISIX BOHA BUMIPIOETLCA?

Ha3ssu 3Ha4eHHs ctanoi ABoragpo. Ak no3HavaloTs ctany ABoragpo?

OO6umcnu 3aranbHy KifibkiCTb aTOMIB Y TPbOX MOJISIX BOOM.

. OBuMcnn KiNbKICTb PEYOBUHM a30TYy, SKLIO B HAMOBHEHIA HUM Ky

mictutbes 1,806 « 1022 monekyn.

5. CepepnHs noboa notpeda AOPOC/OI NIOAVHN B KYXOHHIN COMi CTaHO-
BUTb Npnban3Ho 0,1 monab. OBUYMCAN, CKiNbKn GOPMYSIBHUX OOUHULLD
NaCl micTUTbCS B Uil MOpL,ii KyXOHHOT CONi.

6. OBuMCAn, CKiNbKM MOJMIEKYT MICTUTBCS Y BOOHI KifbKiICTIO pEYOBUHMU
5 Mosib.

7. Bunuatoum cknsaHKy Boam mMicTkicTio 180 mn, T cnoxmeaewl 10 Monb
uiei pignHu. Ckinbkn mMonekyn L€l XUTTEBO HEOOXiAHOI pPevyoBMHMN
noTpannse y TBi opraHiam?

" 8. Ximikn i nouiHOBYBaui XiMii BCbOro CBiTy CBATKYIOTb Mole day — [eHb
Monsi. 3 OCTYNHUX MeAiafkepen AisHarcs Npo BignNoBigHICTb Yicna,
Micsus, Yacy novaTky NPOBELEHHA CBATa 3 ymciamMmu 3i ctanoi ABO-
ragpo. Jobepu BigOMOCTI Mpo Tpaauuii Upboro cBaTa i po3podu 1moro
cueHapin. O6roBopu 3 y4uUTENEM / YYUTENBKOIO 11 YYHIBCTBOM Kjlacy
MOX/MBICTb NpoBeaeHHs HA mond. Y rpyni po3po0biTk MOro cLeHapin
i 3anNpPONOHYNTE NPOBELEHHS LbOro 3axo4y B KacCi Yu LLKONI.

»oN
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" 87 MOngPHA MACA

@ Oo0uucau  6i0HOCHY  MOJAEKYAAPHY  MACY  OJLEIHO80I  Kucaomu
C,,H,,COOH — ocrosHOl pewosuru y cKLa0i COHAULHUKOB0L 0ail. AKa
ingopmauis HeobxiOHa 0 001U UCTeHb?

¥
&' Onpautoi 3po3yMit BukopucTa
-

MOJIAPHA MACA PEYOBUWHM. Ha Bigminy Bix iHmwmx ¢isuunux
BeJINUWH OPUJIALIB IJIs BUMipIOBaHHA KiJIbKOCTi peuoBUHU He icHye. BigTak
JIOTiYHUM Oy/ie TBOE BaIIMTAHHA: «fK BUMIipATH KiJIBKiCTh PEUOBUHU? »

A BusHaUeHHA KiJbKOCTI peuyoBUMHU (Y MOJIAX) MOTPiOHO 3HATH Macy
mopiIiii peuoBuHU Ta ii MmoasipHy Macy (M) — Tak HasMBaIOTL Macy 1 MOJIb
pEeYOBUHU, BUPAKEHY B IrpaMax.

YucenbHe 3HAUEHHSA MOJAPHOI MacU PEUYOBMHU [TOPiBHIOE UMCEIHHOMY
3HAYEHHIO 11 BiTHOCHOT MOJIEKYJIAPHOI Macu, ajie Ha BimMiHy Bix Hel mae ogu-
HUIIi BUMipIOBaHHA — KI'/MOJIb UM I'/MOJb. ¥ XiMii MoIsapHY Macy 3/1e6iab-
IIIOT'O BUMipIOIOTH ¥ I'/MOJIb.

3aepaHHa 1. | O6uymcau i 3anuLuKM B 30WWNTI 3a 3pa3KOM BiZHOCHI MOJIEKYNISIPHI MacH i
MOSIPHI Macu iHLIKX PEYOBUH, LLIO 3a3HaveHi y Tabnuui 10.

3aBpaHHe 2. | AW BUCHOBOK MOXHa 3p00UTM NPO YMUCIOBI 3HAY€HHS BiHOCHOI MO-
JNIEKYNSIPHOT | MONIIPHOT Mac PevyoBUHN?

Tabavusa 10
3anuvc BigHOCHOI .
.. 3anuc MonsIpHOI
PeyoBuHa dopmyna MOJIEKYJIIPHOI macH
mMmacu
loporeH okemp, _ _
(Bona) H,0 M (H,0) =18 M(H,0) = 18 r/monb
Kynpym(ll) Cuo M(CuO)=80 | M(CuO) =80 r/mosb
okcug, r
OptodocdaTHa H,PO,
KucnoTa
AntoMiHIN okeung, AI203

I . Monaprna maca (M) — ue ¢isuyHa BeJMYHHA, 0 XaPAKTEPH3YE
macy 1 mouasb pedoBunm, T06TO0 6,02 * 102 CTPYKTYypPHMX YACTHHOK /
dopMyIbHUX OTUHHUILH PEYOBUHU.
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fAx1iro Bizomi Maca i KiTbKicTh pe4oOBUHNI, MOJAPHY MAcy O0UMCIIOIOTH 34

dopmy.1010:
m .
M = , m — Maca Pe4OBUHMU;
n n — KiJbKicTh peuyoBUHU.
3Bigcu MOKHaA cPOpMyJaIOBATH BU3HAUEHHs: MoJsapHa maca (M) — e

BiJIHO]'_HeHHH MacCu pe4YOBUHU 10 KiJgbKoCTi pedYOBUHU.

IIpuknad 1. O6uucaIUMO MOJAPHY Macy PeUYOBHHH, AKIIO Maca 2 MOJb

miei pewoBunuMT gopiBHIoE 160 .

Bimomo: Po3p’asanna
My gy =160 T m
M=
n =2 MOJb n
160 r
M, gy P— 80 r/moun

Bignosine: Mmonsapua Maca pedoBuHu gopisHioe 80 r/MOJIBb.

ITpuxnad 2. O6uncaumo MmonApHy macy nponany C,H,.

1. OOuucI0eMO BiTHOCHY MOJIEKYJIAPHY Macy IPOIIany:

M(CH,)=3-A(C)+8-AH)=3--12+8 - 1=44.

2. 3amnucyeMo 3HAYEHHS MOJISPHOI MacH IPOIAHY, AKe YMCeJIbHO JOPiB-
HIOE BiJHOCHIN MOJIeKYyJIAPHii Maci:

M(C,H,) = 44 v/moub.

Bigmogins: 1 mons nponany C,;H, — pedoBuHM MOJIEKYIAPHOIL Oy 10BA —
Mae macy 44 r, i B Hbomy MicTuTheda 6,02 - 1028 mosexy.

ITpuxnad 3. O6uucaumo mossapHy macy pepym(IIl) xmopuny FeCl,.

1. O6uucaroemo BigHOCHY MoJeKyIApHY Macy pepym(III) xaopunmy:

M (FeCl,)=A (Fe)+3 - A(Cl)=56+3 - 35,5 =162,5.

2. 3amucyemo sHaYeHHSA MoJsapHOi macu depym(IIl) xmopumy:

M (FeCl,) = 162,5 r/moub.

Bigmorias: 1 mouss dhepym(IIl) xmopuay — peuoBUHU HEMOJIEKYJIAPHOIL Oy-
IoBu — Mae macy 162,5 .

PosraanyTi npukaagy cBiguaTh, IO He3aJIeKHO BiJ TOro, 3 AKUX CTPYK-
TYPHUX YACTHUHOK CKJIAJAETHCA PEUOBMHA, BiIHOCHA MOJIEKYJISPHA Maca €
YHCJIOBUM 3HAYEHHAM MOJIAPHOI, a00 (pOpMyJIbHOI, MacH PeYOBHUHU, BUpA-
JKeHOI B I'/MOJIb.

3aepanHa 3. JoBeam abo cnpocTyii TBepOXeHHS: «KilbKicTb pedoBUHM 06’ €AHYE ABI
BEJINYNIHWN — KIJIbKICTb MOJIEKYJ1 | Macy PEYOBUHU>.
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- MOPLLIT PEYOBIH KIbKIGTHO
=) HYMO LOGIIIKYBATY | bECUoBUHM 1 MOSTB

Tobi 3HanobasTbCS: 3ani3o Fe (nopollok), Boaa, kyxoHHa cinb NaCl, xapyoBa coaa
NaHCO3, YOTUPU XIMIYHI CKIIIHKM 4/ HOTUPU KONBM OaHakoBOoro o6’emMy, npunag ons

BMIMiPIOBaHHS Macu.

3aBaaHHS 1J [MopiBHSAM 3ani30, BOAY, KYXOHHY Ciflb, Xap40OBY COAY KiJIbKiCTIO pevy0BU-

HU 1 MOMb, BUKOPUCTOBYIOYN O3HAKW NMOPIBHAHHS:
* MOJIIpHa Maca,;
* KiNIbKiCTb CTPYKTYPHUX YACTUHOK;

* Maca 0gHOro Monga pe4yoBHN.

3aBOaHHA 2._| Cknaay camMOoCTiiHO NOKPOKOBUI NiiaH BUKOHAHHA 3aBAaHHS 1.

3aBpaaHHA 3J OpepxaHi pedynbTat onuwmn i 3adikcyii y 30WKUTI Nig MatoHKaMm
CKNSIHOK 3 pe4OBMHAMK 3a 3Ppa3KOM Ha KoJ1axi.

E | [@J {J [1

3aegaHHA 4J Cdopmyntori BACHOBOK, LLLO CMiJIbHOrO Ta YMM BiAPi3HAOTLCS JOCTIOXKY -
BaHi NOpPLLi pe4OBUH.

@, TOBI 1O CHAMM

1. OGepu NpaBusbHi TBEPMKEHHS WOO0 MOJSPHOI Macu i BUKOPUC-
Tam ix gna cknagadHs 1l yCHOro onucy: 1) AOPIBHIOE Maci peqyoBUHU;
2) 3a HEK MOXHa BU3HA4YaTy KislbKiCTb pe40BUHM; 3) Lie Maca 0aHOro
MOJIsl Ppe4oBUHU; 4) Mae Te came Y1UCJI0BE 3HAYEHHS, LLO 1 MOJIEKY-
JIIpHa Maca; 5) CTocyeTbCcsi Macu oaHiei Monekyn; 6) AopIiBHIOE Maci
6,02 + 10% CTPYKTYPHUX HACTUHOK PEHOBUHU.

2. ¥YBignosioHn popMynm pevyoBUH Ta IXHIi MONSIPHI Macu.

dopmyna pe4oBUHU MongpHa maca
1 PH, A 20 r/monb
2SiH, B 32 r/monb
30, B 34 r/monb
4 HF 48 r/monb
A 81 r/monb
35
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3. 3anoBHu B 3owwnTi Tabnuuto 11 iHpopmaLieto, Kol He BUCTaYae.

Tabnmys 11
] dopmynum pe4oBUH

IHdopmauia npo pevyoBrUHM H,0 CF, so,
MonspHa maca, r/mMoJsb
Maca, r 3,2
Macosi YacTkn enemMeHTiB, %
KinbKicTb pEY4OBMHU, MOJIb 0,2
KinbkiCTb CTPYKTYPHUX YHACTUHOK 12,04 - 1028

Yy MOXHa BMKOHATU LEe 3aBOAHHSA, HE BUMKOPUCTOBYKOYM MOHATTS
«MoJisipHa Mmaca»? OBrpyHTyn CBOIO BiAMoBiab.
4. TlpoaHanidyn TBepAXEHHS. Bnbepu npaBuibHUI BapiaHT BiAMNOBIAI.

TBepaxxeHHs1 1. Y Pi3HMX PEYOBUH MOJISIPHI Macu O4HaKOBI.
TBepaxxeHHs 2. KinbKicTb MOneKkyn B 1 MOSib BOAM | KNCHIO pi3Ha.

A npaBunbHe nuwe TBepaKeHHs 1

B npaBunbHe nuile TBEPAXEHHS 2

B oOunaBa TBEpOXKEHHS NMpaBUIbHI

I obmnaBa TBEPOAXEHHS HEe NPaBWJIbHI
OOGrpyHTY CBOIO BiANOBIOb, BUKOPUCTOBYKOYM XiMiYHY TEPMIHOJIOFIO.

5. Cymiw nponany C,H, 1 6ytaHy C,H,  BUKOPUCTOBYIOTb AK NaNNBO O

aBToMO06iniB. He BoayMcb 40 MaTteMaTUYHUX PO3PaxyHKiB, BU3HAY:

2 MOnb Nponany 41 2 mMosb 6yTaHy Mae Oinblly Macy. MosicHM cBoi
MipKyBaHHS.

" 6. Tig vyac iHTEHCMBHOIO TPEHYBaHHSA Y M’13aX HAKOMNYYETbLCS MOJIOYHA

kucnota C,H,O,. O64Mcav Macy MONOYHOT KUC/IOTK KifIbKiCTIO pevo-

BVMHW 5 MONb i 3aN0BHM B 30LWUNTI CXEMY, BUKOPUCTOBYKOYN OOCTYMHI

oxepena iHpopmadii.

dopmyna M =
MpoayKTn xapyyBaHHS, 3acTocyBaHHS
[0 CKany siKUx BXOOUTb MOJIOYHA
KUCJIOTA
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8§ 8 OBYUC/EHHY
3 BUKOPWCTAHHSM KIITbKOCTI
PEYOBWHM | CTA/I0i ABOrAPO

@ Ckiavku moaexkys 600u nompanums y meiil op-
2aniam, akuwo sun’ew 360 ma yiei pevosunu?

@ Cnupmosuil po3iun 100y — NOWUPEHUL aHMmu-
cenmuuHuil 3aci6. 3a HagedeHUMU HA emuKen-
yi 0aHumu o6uucaU KilbKicmb pewos8uHU 1iody
L,, toz0 monexys ma amomie 6 00HOMY PAAKOHL.
(I'ycmuny OesingekruyiiiHozo 3acoby 8saxcamu
12/mn.)

Po3unH gna
30BHILLHLOIrO
3aCTOCYBaHHS,
w(l) =5 %

L 4

:_ Onpauton 3po3ymii BukopucTai

-

IMPUKJAIN PO3SPAXYHRKIB, ¥ AKUX 3SAJIAHI KIJBKICTH
PEYOBUHM 1 CTAJIA ABOTAJIPO. KinbKicTh CTPYKTYPHUX YACTUHOK
PeUYoOBUHU y IeBHi#l i mopiii mosHauaTh BeJINKOIO JiTepoio N ii 00umcIro-
I0TH 32 (DOPMYJIOIO:

N=n-N,.

IIpurnad 1. fIxoro € KinbkicTs peuoBunu 12,04 - 10% moaexyst oprodoc-
daruoi kucioru H,PO,?

Bigomo: JomomiskHi maHi:

N(H;PO,) = 12,04 - 1023 momexryn NA=6,02-10% momnp !
__N

n(H3PO4) — ? n= NA

Pos3B’aszannsa

12,04 -10%3
n= = 2 MOJIb.

6,02-1023

Bigmosins: n(H3PO,) = 2 mousb.

INpuxnad 2. Obuucaumo, crinmbku atomiB Iinporeny it Okcureny mic-
TUTHCA Y BOAL KiTBKiCTIO peUOBUHI D MOJIb.
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Bigomo: Posp’si3yBaHHA

n(H50) = 5 moap | 1. 3a KiTbKiCHMM CKJIaZ0M MOJEKYJIN BOIU POOHMO
BUCHOBOK, IIT0 y CKJaai 1 MoJb Boau HaABHI 2 MOJIb aTOMIB
NH) —? Tigporeny i 1 moab aTromiB OKCUTreHy.

N(@©O)—? 2. ObumrcaeMo KiTbKicTh peuoBuHU aToMiB I'izporeny y

5 moab Bogu: N(H) = 2N(H,0) = 2 + 5 mosb = 10 M0JIb.

3. O6uncoeMo urcao aroMmiB I'igporeny KigbKicTio
peuosuHu 10 Moab: 6,02 +10%2+10 = 6,02 - 10%* aTomis.
4. O6UMCII0EMO KiTbKicTh peuoBuHN aTOMiB OKCUTeHY V
5 moab Bogu: N(O) = N(H,0) = 5 moJb.

5. O6uncroeMo yrcao aToMiB OKcureny KiJabKicTio
pedoBUHH 5 MoJb: 6,02+ 1022+ 5 = 3,01 - 10%* aromis.

Bigmosine: y Bozi KinbkicTio peuoBuHM 5 Moab MicTuThea 6,02 « 1024 aTomis
Tigporeny Ta 3,02 - 1024 aTromis Oxcureny.

? Hymo 064ncnosaTu 3 BUKOPUCTAHHSIM KIJIbKOCTI
% PEYOBWHW | CTAJIOI ABOrAAPO

OB64ncneHHa BUKOHaM y cknagi HaB4asibHOI rpynu.

3a noTpebu 3BepTaNTECH A0 NPUKNAAIB 004YMUCNEHL, BMILLIEHX ¥ Nnaparpadi.

3aBpaHHa 1. | Bigwykarite i BUNPaBTE NOMUIIKM B YNCIAX:

a) oaMH MOoJIb BOAHIO Mae macy 1 rimictute 6,02 « 10% monekysn;

0) ABa Mo anoMiHio maroTe macy 23 rimictats 18,06 « 10% aToMiB Ljiei pe4yoBuHM.
y

3aBaaHHa 2. | Ha kosaxi 306paxeHo 3D-moaeni Monekyn KUCHIO, CybMiTHOI KUCO-
TN, FNIOKO3U, BYTIEKMCIIONO rady. YMOBHI MO3HA4YEeHHS aTOMIB:

J loporeH e OkcureH ‘ Cynbdyp ’ Kap6oH

2 &9
d
v d > ’
““ k‘J’) "’ %v,)
3 d 4

1 2

)
1. lneHTudikyliTe Ta yBiaNoBiAHITL MOAENI 1 HA3BM PEHOBMH.
2. ONUWIiTb KiNbKICHUI Ta AKICHWI CKNag, KOXKHOT PEHOBUHU, 0OYUCAITh IX MOMSIPHI Macu.
3. O6uuncniTe Macy 3 MOJib KOXHOI PEHOBUHU.
4. Bu3HauyTe KiflbKiCTb MOJIEKYJ1 Y TPbOX MOJISIX KOXHOI pe4oBuHU. OaHAKOBI 4M pisHi Ymicna
oTpumann? Yomy?
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3aBpaHHs 3. J CKinbK1 MOMEKYN PO3YMHHMKA i PO3YMHEHOI PEYOBUHM MICTUTLCS B
iNtOCTpOBaHMX MantoHKaMM po3ymHax 1 2, aKLo Maca KoXHoI ckngHku 20 r?

CR ()

‘\

| N BoaHwuit posunH H,SO, Boanmi pos4nt CaBr,
, 0o
}m(HQSO4) -10r w(CaBry) =10 %

3aepaHua 4. J Jlo cknagy opraHiamy JI0AMHU BXOOMUTL noHag, 60 XiMi4HUX efleMeHTiB.
Mpo BMICT aTOMIB AEAKNX XiIMIYHUX €NEMEHTIB Y YONOBIYOMY OpraHiami Mmacoio 70 Kr iH-
dopmye Tabnuua 12.

Tabanusa 12

XimMidyHnn
eJsieMeHT

KinbkicTb
aTomis 1,6 - 10% 47 -10% 3,9-10% | 42,2-10% | 8,03 - 10%

OkcureH MarHin HiTporeH lpoporeH KapboH

CkopucTtaritecs aaHumMmu Tabaudi 12 v 06491CNiTh [719 aTOMIB KOXHOIO XiMiYHOIo ef1ieMeHTa;
1) KinbKiCTb PEYOBUHU;
2) macoBy 4acTKy B opraHiami (y %).

3aBaaHHs 5. J 3a pesynbTatamMu BUKOHaHHS 3aBgaHHsA 4 nobynyiTe piarpamy, B
AKiI pO3TaLUyNTE BKa3aHi XiMiyHi e1eMEHTU B MOCNIAOBHOCTI 3MEHLLEHHSI MaCOBOI 4aCTKMN
B OPraHi3mi noaviHn.

CS" TOBI 1O CHAMM

1. Wo mae Ginblwy Macy: 1 Mosb rigporeH cynbdigy H,S um 1 monb
cynbdyp(lV) okenay SO,? Bionosiae 06rpyHTYM.

2. OG6uncnm macy: a) 5 monb amoHiaky NH,; 6) 18,06 « 10% atomis MarHito.

3. BukoHali 064MCneHHs 3a CXeMolo:

( N\
———» | yrpamMax CTaHOBUTb Maca 3 MOJib KUCHIO?

. J

( N\

CKinbkun aTomiB Kapb6oHy B 12 r rpadity?

. J

( N\
L | MoniB HaTpito Na MicTUTbCA y 46 I L€l pe4oBNHN?

. J

3a 3pa3komM 3a4a4y y CXeMi ckiaay yMOBY 3adadi 415 y4HIBCTBA TBOrO
Knacy.

4. 3anoBHu B 3owuTi Tabnmuio 13 (c. 40) iHdpopmauieto Npo Boay B TBO-
€MY OpraHi3mi, kLo ii BMIiCT cTaHOBUTL 80 % Big Macu TBOro Tina.
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Tabanusa 13

Bopa B opraHi3mi
Maca Tina bKi UTbKi iBKi
T baca, KiNbKiCTb KBKICTD KifIbKiCTb KiIbKiCTb
e pPEYOBUHM, MonoKY aTomis aTomiB
MOJIb FipporeHy | Okcureny
5. ¥ 100 r 6aHaHa mictutbea 600 mr depymy, 348 mr Kanito, 42 mr Mar-

C 1

Hito. OBYMCAM Macy i KiIbKiCTb aTOMIB KOXHOIO efieMeHTa B OaHaHi
macoto 250 r. Pesynbtatii opopmn y BUrnaai tTabnuui B 30LWNTI.
lMpounTar TEKCT i BUKOHAM 3aBOaHHS.

B opranismi nioamnHy BmicT Kanbuito ctaHoBute 1,4 % Big 3arasibHoOi
macwu Tina. e XiMidHuYi eneMeHT rnoTpiOHWI A5 MiLHOCTI KiCTOK i
3y0iB, peryaoBaHHs POOOTV M’S3iB, 3ropTaHHS KPOBI Ta BUKOHYE iHLLI
XUTTEBO BaxkinBi QyHKUii. OpraHiam ananHn Kaabuiem 3abesareydy-
I0Tb Xxap4oBi npoaykTn. JJobosa notpeba B Kanbuii nignitkiB y BiLi 14—
17 pokis ctaHoBuTb 1,2 r (1200 mr).

3aegaHHa 1. | O64mcnn macy KanbLijio B CBOEMY OpraHiami.

3aBpaHHa 2. | O6uncnu, akiit KinbkocTi pedoBuHM KanbLito Bignosigae no6osa Hopma

LIbOro eJsieMeHTa.

3aepanHa 3. | CkopucTaiics iHdporpadikolo Ta cknaay pauioH xapyyBaHHS, KM 3a-

6e3neuntb O0O0BY NOTPeby TBOro opraHiaMmy B KanbLji (y KpyXedkax 3a3Ha4yeHO Macy
Kanbuito B nesHin nopuii npoaykTty). 3a 6axaHHaM 3 OOCTYNHUX oxepen iHpopmauii
Oi3Hancs Npo iHWi NpoayKTn 3 BUCOKMM BMICTOM KanbLito, siki TOOi cMakyoThb.

1 cknaHka kedipy 2 cknbkum cupy 301 i

YK

Xap4oBi NPOAYKTU, LLLO MICTATb KalibLUiNA

TeapuHHI NnpoaykTn PocnuHHI npoaykTn

| e
2y
100 r cupy KUCNOMONOYHOI O
_ 1 cknaHka
1anenbcuH 2 WT. ikupy BapeHol
—. ;
7
2=\

200r
nekiHCbKoi 100r 200r
1 aiue KanycTtu kanyctn kane  Bpokoni
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b it

" 89 KINbKICHI BIIHOLIEHHS PEYOBYH
. Y XIMIYHIX PEAKLLISIX

@ Ha ocHo8i AK020 3aKOHY CKAA0A0OMb PIBHAHHA XiMivHUX peakuyiil?
@ Hasedu npuraad ximiuH020 DiBHAHHA i 0N KOMCHOL PEYOBUHU HA36U
iHOekxcu i Koehiyienmu.

&' Onpauton 3posyMmiit BukopucTait

2

To0bi Bimomo, 1110 Koe(irieHTn y XiMiuHUX piBHAHHAX MOTPiOHI A1 TOTO,
1100 3amIucyBaTH Iepedir XiMiuHNX SBUII 3 JOTPUMAHHAM 3aKOHY 30eperKkeH-
Hs MacH B XiMiUHUX peakIligx.

' DPopMyNHEMO HIBYANBHY NMPOSAEMY T PO3B’A3YEMO ii

SAK KOeiLLIEHTU Y XIMIYHOMY PIBHAHHI OB A33HI
3 KiNbKICTO PEYOBUHWN peareHTiB /[ peaKTaHTIB i MPOAYKTIB
peaku,ii?

Posrismemo poss’s3aHHa mpobaeMu Ha MPUKJIALL XiMiuHOTO pPiBHAHHS

N,+ 8H, = 2NH.,.

OnHa MoJIeKyJia a30Ty B3a€MO/Ii€ 3 TPbOMA MOJIEKYJIaMU BOAHIO, YTBOPIO-
I0YY IBi MOJIEKYJI aMOHiaKYy.

VsaBimo, 1110 B peaxiiiio BCTyIlac He ofHa MOJeKyJja a3ory, a 6,02 - 102,
Tozi Boguio mpopearye 3 - 6,02 - 1022 = 18,06 - 102 moneKyJ1, I yTBOPUTLCSA
2-6,02-10%=12,04- 102 momexys aMOHiaKy.

Ockinpru 1 MOJb KOKHOI pedoBumHM MicTuTh 6,02 - 102 momexyi, To
KiJIbKiCTh peYOBUHN PEareHTiB i MPOAYKTY peakKilii craHoBUThL: 1 MOJIb a30Ty,
3 M0JIb BOOHIO, 2 MOJIb aMOHiaKy. CaMe Taki Koe(illieHTr HasgABHI Y PiBHAHHI
peaxirii.

Hanuimemo BigHOIIeHHA KIJIBKOCTI PeYOBMHHU peareHTiB / peaKTaHTiB
a30Ty Ta BOAHIO i IPOAYKTY peakIrii aMmoHiaky:

N, + 8H, =2NH,
1 MmoJb : 3 MOJB : 2 MOJIB

Qi MemarromyK BopgHwin po3unH amoHiaky nig Ha3Boo
W/ HalwaTUPHUA cnMpT abo amiaky pPo3-

YMH 3aCTOCOBYETHLCHA Yy dapmaLii gk

nikyBanbHMi 3acib (man. 7).
CkopucTanca oogaTtkoBUMM mkepenamm iHdopmauii Ta nigro-
Ty KOPOTKE NMOBIAOMJIEHHS MPO 3aCTOCYBaHHS BOAHOIO PO34MHY
aMOHiaKy Ta roro @isionoriyHy aito.

Man. 7. Awmiaky
po3unH 10 %
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" ! KoedinienTn y ximivHOMy piBHAHHI BKa3yIOTh HA KiJIBKiCTh pEYOBH-
HU pPeareHTiB / PEaKTAHTIB i MPOAYKTiB peakiii.

S T06i Bimomo, KoeditienT 1 He muireThesi. B Takomy pasi samuc popmy-
au 6e3 KoepiiienTa osuauae 1 MOJIb PEUOBUHU.

3aepaHHa. | [lepeTBOpM CXeEMM Ha XiMiYHi PIBHAHHS, 3anulM Ta MPOKOMEHTY
KiNIbKICHI BIIHOLLEHHS PEYOBUH Y HUX.
Al+0,— ALQ, H,0+P,0, — H,PO,

AKI PO3BPAXYHKH MOKHA 3IIMCHIOBATH 3A KIJIBKICHUMUA
BIJHOINIEHHAMMU PEYOBHUH ¥ XIMIYHOMY PIBHAHHI?

3a KiJbKicHUMU BiIHOINIEHHAMU PEUOBUH Y XiMiYHOMY PiBHAHHI MOXKHA
o0umcaoBaTI Macy i KiJbKicTh peuoBUHU, 00°eM rasy (IIpo ocTaHHE Ai3HA-
€IllcsA B HACTYOHIiN Temi). Taki oOuncIeHHS IPOBOAATE TEXHOJOTHY XiMiuHMIX
BUPOOHUIITB, JOCIiJHNKY, CTYAEHTU Ta YUHI HA 3aHATTAX 3 Ximil.

~ Bapro mam’araTtu: Ko 0 He OyjJa Maca B3ATHX IJS IMPOBEIEHHS
XiMiuHOI peakIiii peareHTiB, B3a€EMOTiATUMYTh BOHI TA YTBOPIOBATH-
MYTh IPOIYKTHU PEaKIil y KiTbKOCTAX, II0 BiAIOBiIaI0OTh KiTbKiCHOMY
BiTHOIIIEHHIO PEYOBMH Yy XiMiYHOMY PiBHAHHI.

Posrismemo nmpukaamu.
IIpuxnad 1. O6yucimnMo Macy BOJHIO, ITJ0 IIpOpearyBaB 3 a30TOM KiJbKic-
TIO PEYOBUHU 4 MOJIb.

Bimomo: HonmomiskHi Betuumam:
n(N,) = 4 Mmosb MMH,)=2--1=2
m(H,) —? | M(H,) = 2 r/moab

PosB’a3aHHa
1. SanmcyeMo piBHIHHS peaKIrii:
N, +3H,=2NH,.

2. BeranoBirroeMo KiJbKicHI BigHOIIIEHHS a30Ty Ta BOAHIO 3a XiMiuHHM
PiBHAHHAM Ta 3a YMOBOIO 3aJaYi.

KinbkicHi BigHOLWEHHS DT [ e T
P asoT N, BOAEHb H,
3a piBHSIHHAM 1 Monb 3 MOb
3a ymoBoo 4 Mmonb X MOJb
n(N,):n(H,)=1:3
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3HalieHe BiIHOIIEHHS CBiIUYUTH: KiJIbKiCTh PEUYOBUHU BOAHIO B 3 pasu
0isbIlia 3a KiTbKiCThL PEUOBUHU a30TY.

3. O6unCcII0EMO KiJIBKiCTh PEUOBUHU BOIHIO.

Ilepwiuil cnocio:

n(H,)=38 + n(N,)=3 + 4= 12 moub.

Hpyeuil cnocio:

CxiamaeMo i pos3B’sI3yeMO HPOIIOPITiio:

1 3

4 x’

x=4 + 3=12 MOJb.

4. 3a opmysioro m =n « M o6UMCIIOEMO MacCy BOAHIO KiJIbKiCTIO peuoBuU-
HU 12 MOJIb:

m(H,) =12 monb + 2r/Monb = 24 1.

Bigmosias: Mmaca BogHIO fopiBHIOE 24 T.

IIpuknad 2. O6uucauMoO Macy KHUCHIO, 0 IPOPearyBaB 3 MarHieM 3 yTBO-
PEeHHAM MAaTHIill OKCUAY KiJIbKicTIO peuoBUHU 6 MOJIb.

Bimomo: JomoMiskHi BeJIMIMHU:

n(MgO) = 6 moJb M (0,)=2 - 16 =32

m(0,) — ? | M(0,) = 32 r/moub

Posp’a3anna
1. Banucyemo piBHAHHA peaKIrii:
2Mg + O, = 2MgO.

2. BecramoBa0EMO KiJbKicHI BigHOIIIEHHSA KMCHIO Ta MATHill OKCHUAY 3a

XiMiYHUM PiBHIHHAM Ta 3a YMOBOIO 3aIadyi.

KinbkicHi BigHOLWIEHHS KinskicTs pe4oBuH
pe4oBuH knceHb O, marHin okeng MgO
3a piBHAAHHSAM 1 monb 2 MOnb
3a ymoBoio X MOJb 6 Monb
n(0,) :n(Mg0)=1:2

3. O0UMCII0EMO KiTbKiCTh PpeUOBUHN KUCHIO.

3a KiTbKicHUM BimTHOIIIEHHAM KWCHIO A0 MATHi# OKCUIY KiJlbKicTh pedo-
BUHM KHMCHIO BAIBiui MeHIIIa, Hisk MarHii okcuny. Tomy 3a ymMmoBoIo 3amadi x
Oyne BABiui MeHIIe, HixK 6:

6 : 2 =3 moub.

4. 3a popmyioo m =n * M oO0UNCIIOEMO Macy KHNCHIO KiJIbKiCTIO peuoBu-
HU 3 MOJIb:

m(0,) = 3 moab + 32 r/Moab = 96 T.

Bigmosigs: Maca KucHIO gopiBuIioe 96 r.
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.'- Y xiMiuHMX peaKIifax B3a€MOisl peYOBUH BiT0OyBa€THCA HE B JOBiJIb-
Hill KiTBbKOCTI, a BiIMOBiTHO 10 KiTbKiCHUX BiTHOIIIEHHh PEYOBMH.

IlepeBara po3paxyHKiB 3 BUKOPUCTAHHAM KiJIbKiCHUX BiIHOIIIEHDL pPeUo-
BUH y PiBHAHHI IIOJIATAE B TOMY, IO yBara KOHIIEHTPYETHCA HA XiMiuHOMY
SABUIIi, a He HA MaTeMaTUYHUX O0UMCIeHHAX.

m HyMO 06\,"/[01-“_083—”/‘ MACYHPO,HYKTYPEAKLH/
ﬁ”i 3A XIMIYHUM PIBHSAHHSM

O641CNEHHA BUKOHAN Y CKilafli HaBYalbHOI FPYIU.

3aBAaHHA. | O64MCniTh, B AKill XiMi4HIA peakuii maca yTBopeHoro okcuay oyae

OinbLUOIO:
a) UMHK KiNbKiCTIO pe4yoBMHM 4 MOJ1b NpopearysaB 6€3 3a/nLLKY 3 KUCHEM;
0) antomiHin Mmacoto 56 r npopearyBaB 6€3 3anuLLKY 3 KUCHEM.

€
€

B XIMI4HA GKAPBHMLIS

Y upbomy naparpadi HaBeaeHO Npukiaam 064YNCNEHHS MACK YU Kiflb-
KOCTi PEYOBMHM NPOAYKTY peakuji 3a XiMiYHUMK PiBHAHHAMUW. Oaep>KaHi
pesynbTaTu Ha3nBalTb TEOPETUYHUM BUXOAOM pedyoBuUHU. B pinc-
HOCTi Ha BUPOOHULITBI 41 B XiMiYHi nabopaTtopii 3 pi3HUX NpUYnH (Heno-
CKOHanicTb anapaTtypu, HeAOTPUMAaHHSA YMOB NPOBEAEHHS peakLiii, 0co0-
NMBOCTI Nepebiry xiMiyHOro npouecy, HendanicTb NPAaLBHUKIB Ta iHLLIE)
OTPUMYIOTb NPOAYKTY peakLii MeHLLe, HiXX 0B4YMCNeHO TeopeTnyHo. Pe-
asIbHUI BUXiO HA3MBaOTb MPaAKTUYHUM BUXOA0M.

LLIo6 po3yMiTUCb Ha TOMY, HaCKiNbKK XiMIYHUIA NMPOLEC NMPOAYKTMB-
HUI, BBEOEHO MOHATTS BiAHOCHOro BUXOAy NMPOAYKTY peakuii. [ns
XiMIYHUX BUPOOHULITB MOro O0BYUCIIEHHA € HeobOXiaHMM i NPOBOANTLCSH
0060B’A3K0BO.

BigHOCHWI BUXig, NpoayKTy peakLii (1, YNTAETbCH «eTa») 0BYNCAIOITb
y yacTtkax Big 1 abo y BincoTkax Big, 100 3a dopmynamu:

m m
n= upakTHuEA o o n= mpaxt@aRa 1 ()() 0/

TeOpeTUuYHa TeoOpeTUuYHa
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PosrnsaHemo npuknag.

Mpuknapg. 13 BogHo macoto 180 r cuHTesyeanm amoHiak macoto 800 .
O64ncniThb BiAHOCHWI BUXif MPOAYKTY peakLiii.

1. 3anmwemo CKopoveHO YMOBY 3adadi:

Bipomo:
m(H,)=180r
m(NH,) =800 r
n—=?

2. Cknanemo piBHAHHA peakLiii:
N, +3H, = 2NH,.
3 MOnb 2 MOJb

3. 3a piBHAHHAM peakLii 064YMCNIMMO Macy TeopeTUYHOro BUXOomdy
NPOaYyKTY peaku,ir:

a)n(H,)=m(H,) : M(H,) =180 : 2 r/monb = 90 monb;

6) ockinbkun n(H,) : n(NH,) = 3 : 2, To n(NH,) ctaHoBuTL (90-2)/3 =
=60 monb;

B) m(NH,) =n(NH,) + M(NH,) =60 monb + 17 r/monb = 1020T.

4. OBYMCNMMO BiAHOCHWNI BUXiA NPOAYKTY peakLiii:

mnpa}cTIfI‘IHa — 800 r = O, 78 abo 78 0/0
m 1020 r '

TeoOpeTUu4YHa

T‘.:

BipnogBiab: BigHOCHUI BUXia amMoHiaky aopisHioe 0,78, abo 78 %.

Qg, TOBI 10 GHAIM

1. lMosAcHW, 9K BCTAHOBUTU KiJIbKICHI BIAHOLLUEHHSA PEYOBUH Y XiMiYHIN pe-
aKLLT.

2. 3anuwn KinbKiCHi BiHOLLIEHHS PEYOBUH Y XiMIYHOMY PIBHSIHHI, Cxema
skoro BaO + Al — Ba + ALQO,.

3. Peakujsa BinOysaeTbea 3a cxemoto Cr,0, + HCI — CrCl, + H,0. PosTa-
wyn GopMyin PEHOBUH Y NOPAAKY 30iNbLUEHHS KiflbKOCTi PEeYOBUHU B
PiBHAHHI HABELEHOI peakLil.

4. O6uncnm KinbkicTe pe4oBnHM MeTaHy CH,, Wwo yTBOpUTLCS y peakLyi
Byrneuto 3 sogHem macoto 80 r.

5. Y akomMmy BMNaaKy yTBOPIOETLCS BinbLua KifbKiCTb NPOAYKTY?

A BoaeHb Macoto 16 r B3aemogie 3 kucHem 3a cxemoto H, + O, — H,O;

B marHin macoto 24 r B3aeMogie 3 kucHem 3a cxemoto Mg + O, — MgO.

" 6. Cknagm ymoBY 3aaa4i Ha BCTAHOBJIEHHS KiflbKiCHMX BigHOLLUEHb Pe4vo-
BUH Y XiMi4HI peakuii, 106 BMKOHATW AOr0 Ha ypoL,i pa3oM 3 y4HiB-
CTBOM.
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§ 10 = CAMOOLIHKOBAHHS HABYANIbHUX PE3Y/IbTATIB 3
TEMU 1 «TI3HAEMO KINbKICHI 3AKOHM XIMIi»

3aepaHHa 1. |

Mepenan 3a QR-koa0M abo NOKAMKAHHAM | 03HaOM-
cs i3 WwabnoHOM Af1s BUKOHAHHS BCiX 3aBAaHb Lporo naparpada. AkLLo
€ Taka MOXJIMBICTb, TO PO34PYKYM Lel wabnoH.

https://qgr.orioncentr.com.ua/C7WqgX

3aBpaHHg 2. | Skwo y Tebe HeMae MOXIMBOCTI PO3ApPYyKyBaTHt

wabnoH i3 3aBaaHHA 1, TO CTBOPU MO0 CaMOCTIMHO Y 30WnTi. [ns Lboro npoaHanisyi
cxemMu Ha c. 46, 47 i Ha X OCHOBI Hakpecnu Tabauulo i3 TpboMa BapiaHTaMW OLLIHKN:
«Tak», «<4acTKoBO», «Hi».

KopucTtyBaTncb nepiognyHoo JoTpumyBatnce npasun
CUCTEMOIO XIMIYHUX €NNIEMEHTIB NOBeLiHKU YXIMIYHHOMY
00151 BUSHAYEHHS BiAHOCHUX kabiHeTi Ta npaBun 6e3neku
aTOMHMX MacC €JIEMEHTIB Mig Yyac goCnigXXeHb
Cxknagatu popmynu [Mpe3eHTyBaTM CAMOCTINHO
OiHapHUX cnonyk 3000yTy iHpopMmaLiio,
3a BaJIEHTHICTIO EJIEMEHTIB 30Kpema 3 BUKOPUCTAHHAM
LNPDPOBUX TEXHOJOTIN i
O6uncnioBatu NnPUCTPOIB
BiOHOCHY
MOJIEKYNAPHY Macy HobupaTtn iHpopma-

dopMyioto HOMIPHOCTI B XiMil

peyoBuUHM 3a Tl [~ LLit0 NPO KiNbKiCHI 3aK0-
4 BMIIO Y

O6uncnioaTty BukopucTtoByBaTtn
MacCoBY HaCTKy XiMi4YHY CUMBOJIIKY
efnemMeHTa B

ONg CKnagaHHA
bopMyN PEYOBUH i
XIMIYHUX PIBHAHb

CKJ1aLHi pPeYOBUHI

ObB4yucnoBaTU KiNibKiCTb

CTPYKTYPHUX O6GuucnioBatun
4aCTMHOK (aTomiB, MOJIAPHY Macy,
Monekyn) y nopuii Macy i KinbKicTb O6uuncnoBatn
pPEeYOBUHK 3a BIAOMNMU PEYOoBUHN mMacy
1 KINbKICTIO pEYOBUHM NPOAYKTY peakLil
4y Macolo 3a XIMIYHUM
PIBHSAHHAM
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CyTTEBI O3HAKKN
OiHapHUX cnonyk

Mpuknagn XiMmivHMX
€J/IEMEHTIB 3 NOCTINHOIO
BaJIEHTHICTIO Ta il 3Ha4YeHHS

MpuHUMNKY cknagaHHs

Cnocobu BU3HA4YEeHHS
MacMu i KiJIbKOCTi
PEYOBMHU 3a PIBHAHHAM
peakuir

OOnHMLIO BUMIPIOBAHHS
KiJIbKOCTi pe4OBUHN

dopmyn i Ha3B
BGiHapHMX Ccnonayk

4 HASUBAIO

Crany ABoran.po\

AN

>xepeno iHpopmau,i (

Mpo BiAHOCHY aTOMHY
Macy

MpaBuna o64YnNCNEeHHS:

— MOJIEKYIAPHOI Macu

— MOJIIPHOI Macu

— KiJIbKOCTI pe4OBVHU

— KiJIbKOCTI CTPYKTYPHUX
4aCTUHOK PEYOBUHN

B3aemM03B’A30K MiXX QIBUYHMMU

Be/IM4YMHaMu (Macoto, MOJIIPHOIO

Macol0, KisibKiCTO pe40OBUHN)

~~

3HauyLLicTb MaTe-
MaTUYHUX 3HaHb O
PO3B’A3YBaAHHSA XiMIYHMNX
3agad

q POSVM@

CyTHICTb NOHATB:
— HOMEHKNaTypa pe4yoBuH
— BaJIEHTHICTb
— MacoBa 4YacTka XiMiYHOro
efleMeHTa B Pe4YOBUHI
— KIJIbKICTb PE4OBUHM

BukopuncTtaHHsa koedilieHTiB y
XiMIYHUX PIBHSAHHAX 019
BU3HAYEHHS BiAHOLLEHHS
KiJIbKOCTEN PEYOBUHNA
peareHTiB / peakTaHTIB i
NPOAYKTIB peakLil
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3aeaaHHa 3. JOLI,iHI/I CBOI IOCATHEHHS B Ni3HAHHI XiMii. [1ns LbOro y cTBOpeEHili To60t0
Tabnunui BMOGepU 0AMH i3 TPbOX BapiaHTIB OLLiHKN.

BaepanHa 4. | s ouiHku CBOEi poBOTM B rpymi  HA OCHOBIi  CXemu

CTBOPM Y 30WWIKTI LWe oaHy Tabnuuto i3 TpboMa BapiaHTaMu OLHKMK: «3aBXxan», «4acTto»,
«|HKONN>.

AKTUBHO MpaLoBaB,/Npawosana Jlonomaras/ponomarana
Ha4, BAUKOHAHHSAM rPyrnoBKUX 3aBAaHb IHLUXMM YSieHaM rpynum
y pasi notpebu
[MponoHyBaBs/nponoHysana
rnpaswvna B3aemMogiji B rpyni Hocaras / pocarana
M 0oTpumMyBaBcs/ BUKOHAHHS 3aBAaHb,
LOTpuMyBasnacs ix npauioyn y rpyni
HdocnyxaBca/ NAPAMETPMU Bpas / 6pana
Aociyxanacd oo CAMOOU,IHI'OBAH HSA y4aCTb B
/Mg BJIACHOI AISINIbHOCTI R/ OCar
iHLUMX YIEHIB Y FPYII BJIACHOI
rpynu DISNIbHOCTI Ta
/ DIANbHOCTI IHLWKX
Ycainomniosas/ y rpyni
ycBigomsitoBana ocooucty
BigMOBIOa/IbHICTb 3a OCATHEHHS BinyyBaB / BiguyBana
CMiIbHOrO pe3ysnibTarty 3a0BOJIEHHS Bif, CNiIbHOI Npav,i

3aBpaHHa 5. | 3anuwy B 30WWNTI BiANOBIAb HA 3anuTaHHS: «HACKiNbKM KOPUCHOIO
Oyna onsa Tebe cnisnpauga y rpyni? Yum came?».

3aegaHHa 6. | 3anuwum y 30LWKTI, WO LIKABOr0 i KOPMCHOrO T Ai3HaBcs / AidHanacs,
onpautoBaBLUM L0 Temy. e i 3 Koo METOK TU 3MOXELL BUKOPUCTATK HAOYTI 3HAHHA?
MopisHSaM CBOI BioNoBiAi 3 BiANOBIAAMM OOHOKIACHUKIB / OOHOKIACHULb.

3aepaHHa 7. | Npurapali i 3anvwmv B 30WMT CBOE HalbinbLue AOCATHEHHS Mif, Yyac BU-
BYEHHS TEMU «[1iBHAEMO KiNbKICHI 3aKOHW XiMil».

3aepaaHHa 8. | 3anuwum B 30LWMT BAACHI NPOMO3WLLT LLLOAO 3MiH Y TeMi «[1i3HAeEMO Kiflb-
KICHi 3aKOHM XiMil», §Ki, Ha TBOIO AYMKY, MOKpaLLaTb CAPUNHATTS | 3aCBOEHHA MaTepiany.
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8§11~ LIATHOCTYBAHHS PE3Y/IbTATIB
BUBYEHHA TEMU 1 «MISHAEMO
KITbKICHI 3AKOHW XIMII»

Maparpad aonomoxxe To6i MOBTOPUTU Ta y3arajibHUTK BMBYEHI B TEMI 1
KiNIbKICHi 3aKOHW XiMil 1 giarHOCTyBaTu pe3dynbTaTy HaBYaHHS Nig, 4ac BUKO-
HaHHS BrpaB Ta OHNANH-TECTY.

BukoHav BripaBu

1.

2.

Bubepu popmynu GiHapHux cnonyk: ZnO, HNO,, O,, NaH, He, Cu,0,
CaS0O,, CH,, C. Ykaxw BaJIeHTHICTb €IEMEHTIB Y KOXHii1 3 HUX.

BuaHay npaBunbHO cknageHi Gopmynu i BUNnpas NOMUIKM B Herpa-
BUIbHO cknapgeHux ¢opmynax: SO,, Fe,0,, Ca0O,, CH,, Na,O, AlO,
Mg, O

o

. YCTaHOBW HaMnerwmun i HamBax4min cepep HaBeaeHMX XiMidHUX ene-

meHTiB: Fe, N, S, Ca, O, He.

O6uuncnu, ka cnosyka Mae OifnbLuUy BiIHOCHY MOJNIEKYISIPHY Macy: Oy-
TaH C4H10 Y1 aNOMIHIN xnopua, AICIS.

OGuucnn macosy 4acTky HitporeHy B HiTpaTHin kncnoti HNO,.

. Postawyin popmynm pevosuH CaS, CaO, CaSO, 3a 3pocTtaHHaM Ma-

COBOI YaCTKM MeTanivyHOro efieMeHTa.

FIky macy mae 1 MoJib BOAHIO, 2 Mosib ritokosu C.H,,O,, 3 Mosib kanb-
uir cynbdiny CaS?

Ha mantoHky 306paxkeH0 NopLji TPbOX PEYOBMH i 3a3HAYEHO IXHi Macu.
Lns KOXXHOT NopLii pe4OBMHM 0OYNCAN: a) KiNIbKICTb peYOBUHM, O) Kiflb-
KiCTb CTPYKTYPHUX HYACTMHOK.

H,O CgH1206 HNO3
270r 270r 189r
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9. 3anosBHu B 3oWwnTi Tabnuuio 14.

Tabnmus 14
BigHocHa Maca
3anuc y . .. | MacoBa 4yactka
y . | MmonekynapHa | Kinbkictb | 3a3Ha4eHOI
PIBHSIHHI X X OkcureHy B
Maca PEeYOBUHU | Ki/lbKOCTi .
peakuii PpeYOoBUHI
Pe4YoBUHU pPe4YoBUHN
3H,S0O,
70,
SHNO,
4C_H,0O,
2H,PO,

10. OG6umcnum macy cynbdyp(lV) okemay, aknin pearye 3 11 monb Boam 3a
cxemoto peakuii SO, + H,0 — H,SO,.
11. Hwnxye 306paxeHo 3D-moaenb XiMiYHOT peakLil.

D@

YMOBHiI NO3HA4YEHHSA aTOMIB:

rigporeH @okcvren @ Kapbon

1. 3a mogennio ineHTUPikyn GopMynn peareHTiB / peakTaHTIB i Mpo-
OYKTIiB peakuir.

2. Cknaau piBHAHHA 3MO4eNbOBaHOI peakLii Ta ob4uncnu:

a) Macy KMUCHIO, HeoOXiaHy AN yTBOPEHHS 4 MOJb BYrIEKUCIIOro rasy;
0) KiNbKiCTb PEYOBMHUN KUCHIO, LLIO B3AEMOLIE 3 APYrMM peareHToMm
mMacoto 64 r.
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BukoHau oH/1anH-TecCT.

na uboro nepengm 3a nokKJIMKaHHAM
gr.orioncentr.com.ua/XiPxW
abo ckopucTarica cmapTdpoHoMm — 34mTtaii QR-kon.

AKWwo pe3ynbTaT BUKOHAHHA TecTy Tebe He 3a40BOMIbHUTL, TOOI A0 cHaru
MOro nokpawuTtn. 3Hanan MOXMBICTb CAMOCTIAHO BUMPaBUTK 3p00ONEHi

NOMWAKM, OO YHUKHYTN IX Yy MANOYTHbOMY.
baxxaemo ycnixy Ta Bucokoro pesysbrarty!
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Tema 2

AOCAIIXYEMO AN
LOBKIANS

» [MoHSATTSI MOIIPHOro 06°’eMy ra

» 3akoH ABoraapo 1a rioro 3Ha4eHHs

» [Noka3HVKN HOPMasIbHUX YMOB

»  O64YMCNEHHSI MOJIIPHOro 06/eMy ra3is

» Ckunian, B1acTuBOCTI Ta 3aCTOCYBaHHSI MOBITPS

» JocnipxeHHs ckiaay i BJlaCTUBOCTEN MOBITPS

» BigHOCHa ryctuHa rasiB: TJlyMa4yeHHs1 Ta 004NCIEHHS

» KuceHsb i Fioro Bi1actmBoCTi

» JlobyBaHHS i 36UPaHHSI KUCHIO

»  POopPMYIOBaHHS | BUKOPUCTaHHS 3aKOHY 06’ €MHUX BiJHOLLIEHb ra3iB

» Posib KUCHIO y NPUPOAI Ta 3HAYEHHS AJ1S IO ANHU

» KopwucTb i Lukofa ropiHHs

» [loHsTTS NPO okcuan

» [owmpeHHs y npupoai Ta 3aCTOCyBaHHS O30HY | BOAHIO

» O3HaviomsieHHs1 3 ra3ononibHumu criosnykamu KapboHy — 4YagHum i
BYI7IEKUC/IM ra3amu, METaHOM

» LiarHoCcTyBaHHS Vi CaMOOLIHIOBaHHSI BJIaCHUX Pe3yJ/ibTaTiB HaB4YaHHS
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812 ' MONSIPHWIA OB'EM TA3IB.
3AKOH ABOTAIPO

@ Inwocmpyit manionkom meepouil, pidkuil ma 2a3onodibHuil azpezammi
CMAHU PeL0BUH i UCNOBU CYDHCEHHS NPO Mme, 8 AKOMY AzpezamHuomy Cma-
Hi 3a 00HaKo08uUX YM0o6 1 moab pewosurHu mamume HallbiLbuuil 00’ em.

@ Yomy wmamouok av00y naasac y 800i, a memaJsesa MOHema moHe 8 Hiill?
. P\

&' Onpautoi 3posyMmiit BukopucTait

) ~5y
Tob6i Bimoma ¢isuuna BesuunmHa — o6’em (V). Bora xapaxTepusye Bjac-

THUBIiCTH TiJI 3afiMaTu MeBHY YacTUHY IIpocTopy. OCHOBHA OOUHUILS BUMipIO-

BaHHS 00’ emy — 1 M3,

3aegaHHa 1. J Mpurapait i Ha3BM iHLWI OANHULI 06’ EMY Ta CMIBBIAHOLWEHHS MiX HUMMU.

Oco6mBicTh ras3iB moJiATae B TOMY, 1110, HA BIAMIiHY BiJl piAuH U1 TBEPAUX
TijJl, BOHU 3JaTHi BiJIbHO MOIIUPIOBATUCA B YChOMY AOCTYITHOMY MIJISI HUX IIPO-
cTopi ¥ piBHOMipHO 3amoBHIOBaTH 1oT0. OCh YOMY rasu 30epiraioTh y 3aKpu-
TUX mocyauHax (Maj. 8).

)

KucHeBuii 6anoH BopnHeBwin 6anoH banoH 3 nponaHom
Man. 8. BanoHu ansa 36epiraHHs rasie

Tob6i moBoAMIOCA BUMipIOBaTH 00’€MU TBEPAUWX TiJ MPaBUJIBHOI i Hempa-
BUJIBHOI (pOpMU, TH yMiell BUMipATH 06’€M PiUHU 3a JOTIOMOTOIO0 MipHOTO
nocyny.
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Y npomy maparpadi Tu gisHaeIicsa mpo MOJSPHUII 00’eM rasiB, 3HaHHS
AKOTO Jae 3MOT'y BUMipIOBaTH / 00UMCIIOBATH 00’ €MI ra3yBaTUX PEUOBMH.

Ha magonky 9 sobpakeno 2 ckiaauaku. OgHa 3 HUX HaIOBHEHA BOMJOIO
KiJbKicTio peuoBuHU 1 MOJIb, a APyra — TaKOIO0 caMoOI0 KiJIbKicTio cyab(dar-
HOI KUCJIOTH.

1 Monb
98 r

Man. 9. TlopiBHAHHA 06’eMiB BOAM i CyNbdaTHOT KNCNOTH
KiNbKICTIO pe4oBuHM 1 MOJb

Baepannsa 2. | OnHakoBi 4K pisHi Maca 1 06°eM BOAM i CyNbdATHOT KMCNOTH KiNbKICTIO

peyoBuHU 1 Monb?

MoskHa TPONOBIKUTY PO3TJIALATU iHIIMI IPUKJIAAU PiAVH KiJIbKiCTIO pe-
yoBUHU 1 MOJIb, ajie BCi BOHU OyAyTh MaTu pisHi 00’emMu. Uu crupaBIKyeThCA
meii paxT momo rasis? g BiAmoBigi Ha 1e 3anUTaHHA TOTPIOHO PO3TIAHYTH
TMOHATTS «MOJIAPHUMI 00’ €M rasiB».

MOJIIPHUI OBF’EM T'A3IB (V). ¥ HayKOBUX HOCIiIPKeHHAX TrasyBa-
TUX PEUYOBUH Ta MAaTEMATHUUYHUX OOUYMCIEHHAX YAaCTO KOPUCTYIOTHCA ITOHAT-
TSAM MOJIIPHHI 00’€M rasis, I03HAYAETHCA V_, YUUTAETHCA: «BE-€M».

¢

‘Monapuuili 06’em — 00’€M, KU 3aliMa€ ra3yBaTa pe4YOBUHA KiJb-
KicTiO peuoBMHU 1 MOJIb 32 HOPMAJIbHUX YMOB.

Temneparypy 0 °C i Tuck 100,0 xlla Ha3uBarOTh HOPpMALLHUMU Y MO-
eamu.

HopwmasnbHi yMOBU CKOPOUEHO MTO3HAYAKOTH Y KPYTJINX NYKKaX IMePIIuMU
MaJUMU JiTepaMu 3 KPamKoo IIicjada KoKHOI — (H. y.). MoaapHuiit 06’eM BU-
MipIOETBbCA B OAUHUIAX: MeTP KyOiuHMi Ha MOab (M?/MOJIB), JEIUMETD KY-
OiunHumit HAa MOJIb (M3 /MOJIB) 260 JIITP HA MOJIb (JI/MOJIB).

3asHaummo, 10 TUCK i TeMIepaTypa CyTTEBO BILJIMBAIOTEL Ha 00’eM rasis,
1 TH IIpo 1e AidHaeIcAa Ha YpoKax (PisuKu.
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J

' DopMyNHEMO HABYANBHY MPOSAEeMy Ta pPO3B’a3yeEMO ii
SK 064YNCANTU MONAPHUI 06’eM rasy?

Tu B:Xe MaB / MaJja crpaBy 3 (PiBMUYHOI0 BEJIMUMHOIO «T'YCTHHA PEUOBU-
U (p)» . Popmyia, 3a AKOIO Ii 00UKMCIIIOIOTH, ITIepeadavae HAABHICTE Biomoc-
Tel Ipo Macy Ta 06’eM peuoBuHU. BoHA 3anmucyeThcAa Tak:

. m
—
Busegemo noxiguy gpopMyay A o0UnCIeHHS 00’ eMy:
m
V=—.
p

Axio figersesa Mpo MOJIAPHUI 00’€M, TO HEOOXiTHO MOJIAPHY Macy rasy
OOJiINTH HA HOT0 T'YCTUHY 3a HOpMaJbHUX yMOB (i1 MOKHaA misHATUCH 3 iH-
dopMaiiHUX IKepesr):

IIpuxnad 1. O6yucaumo 06’eM (B yiTpax) KMCHIO KiJbKiCTIO peYOBUHU
1 M0JIb 32 HOPMAJLHUX YMOB Ta KiJIbKiCTh MOJIEKYJI Y HbOMY. I'yCTHHA KHMCHIO
3a HOpMaJIbHUX yMoB — 1,43 r/ .

Bimomo:

n(0,) = 1 mosb
p(O))san.y.=1,43r/n
V(0,)san.y. —?
N(O,) —?

Posp’a3anusa
1. O6uucoemo macy Kucuio m(0,) KinbKicTio peuoBuHu 1 MOJIb:
M(©O,)=2-A(0)=2-16=32;
M(O,) = 32 r/mon;
m(0,) = 32r.

m . .
2. Obuuncaroemo 3a (opmysoio V =— 00’eM KuCHIO (H. y.) KiJBKicTIO
pedoBuHU 1 MOJIB: P

V(0,)=32r:1,43r/n= 22,4 1.
3. BusHauaeMo KiJIbKiCTh MOJIEKYJI Y KUCHI KiJIbKiCcTIO peuoBUHU 1 MOJIb:
N(0,)=6,02 - 10®*monp ! + 1 mosb = 6,02 + 10%,

BigmoBigb: KuceHb KiJIBKiCTIO peuoBMHM 1 MOJIL 3a HOPMAJbHUX YMOB
sarimac 06’em 22,4 i1 i mictuts 6,02 - 1022 momexy.

55
YKpalHCbKNUN OCBITAHCLKUU BNOABHNYUN LEHTP « OpiOoH»



Bisyamisyemo HaBemeHny indopmaiiiro y Buriaani kyoa (mamu. 10).

l 02 ?;L(
|
6,02+ 1023
MO:'IGKyn (L%‘D‘S\
- . :

Man. 10. Maca, 06’em, KinbKiCTb MOJIEKYST B OAHOMY MOJTi KUCHIO

MLI O6uncniTh 06’eM BoaHIo (p = 0,09 r/n), meTaHy (p = 0,66 r/n),
asoty (p = 1,25 r/n), Byrnekucnoro rasy (p = 1,98 r/n) kinbkiCTio pe4oBUHN
1 Monb 3a HOpMasbHUX YMOB. [N KOXHOI pPevyOBUHWM 3a3Ha4yTe KiSIbKiCTb
MOJIEKYST B OAHOMY MOJIi.

Po6oTy opraHidyinTe Tak: KOXeH YfieH rpynv NpoBoAMTb 0OUMCNEHHS Ans OAHIET 3 peyo-
BUH. OTprMaHi pe3ynbTatu MopiBHANTE i CHOOPMYSIIONTE BUCHOBOK NMPO Te, 04HAKOBMMU
4K Pi3HMMM BUSBUNNCL 00’€MU rasiB Ta KiflbKiCTb CTPYKTYPHUX YAaCTUHOK (Monekys), 06-
YUCNEHUX AN KOXHOI PEYOBUHKM YnieHaMu Bawwoi rpynu. O6MiHanTecs peaynbtatamun 3
iHLWIXM rpynamu.

nnY-o-ny

3aBpaHHa 2. | Bigyanisyiite ogepxxaHi pesynbtati 3a 3pa3komM masntoHka 10.

3aBpaHHA 3. | CdopmynionTe BUCHOBOK LLLOJO MOSISIPHOro 06’eMy rasiB (H. y.) Ta Kifnb-
KOCTi MOJ1EKY/T B OAHOMY MOJIi rasy.
.' MoaspHauii 06’eM ra3yBaTuX PEYOBUH 32 HOPMAJBLHUX YMOB
NPUOJIN3HO OTHAKOBUI i mopiBHIOE 22,4 JI/MOJIb.

3AKOH ABOT'AIPO. Ha mouarky XIX cromitta Amemeo ABoraapo BuU-
CYHYB TiIlloTe3y: AKIIO0 OJHAKOBiI 00’eMu rasiB mepeOyBaOTh B OJHAKOBUX
YMOBAaX, TO BOHI MiCTSATH OSHAKOBY KiJIbKicTh MOJeKya. CIIOUaTKYy ITI0 Tillo-
Te3y iuri BueHi Bigxuauau. I Tiapku micsada i eKcmepuMeHTaJIbHOTO IiATBEP-
I:KeHHs 0yB c(popMyJIbOBAHUI 3aKOH, HA3BAaHUN Ha UeCTh MOr0 BifKpuBaua
3aK0HOM ABOrajapo.

I . 3akxon A60z2adpo: B OTHAKOBUX 00’€Max Pi3HUX ra3iB 3a OJHAKOBUX
yMOB (TeMIepaTypH i THCKY) MiCTHTHCA OHAKOBA KiIbKiCTh MOJIEKY.I.
3a HOpMaJbHMX YMOB BOHA HopiBHIOE 6,02 + 102 Momexyr.

3aepaHHa 3. | YmBignoBigae 3akoHy ABOragpo BUCHOBOK 32 pe3yibTataMu BUKOHaHOI

BaMu rpynoBoi pob0TK NPO KiNbKiCTb MOMEKYN Yy BOAHI, MeTaHi, a30Ti, Byrnekmciomy rasi
KiNbKICTIO pevoBMHK 1 MONb?

Bigremnep Tu 3Haell, 110 3a HOPMAJILHAX YMOB 1 MOJIb OyAb-AKOr0 ras3y 3a-
imae 06’em 22,4 g1 i micturs 6,02 « 1023 mosieKy.I.
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BukopucroByioun MosisapHIil 00’eM rasiB, MOKHA O0UNCIUTH KiTbKIiCTD pe-
YOBUHU y HeBHOMY 00’ eMi ragy (. y.). O0uncjaeHHs IIPOBOAATE 3a (POPMYJIOI0

Ipuknad 2. O6uncanMo KinbKicTh peHoBUHU (PTOPY, IO 3aiiMae 06’eM
448 51 3a HOPMAJIBbHUX YMOB.

Bimomo: . v
V(F,)=448 n(u.y.) V.
n¥,)—?

Posps’a3anHa
3azaua po3B’sI3YETHCA B OOHY Aif0:
n(¥F,) =448 n: 22,4 n/monb = 20 MOJIB.

Bigmosigb: KijbKicTs peuoBuHU PTOPY, 10 3aiimMae 00’em 448 1 3a HOp-
MaJIbHUX YMOB, CTaHOBUTH 20 MOJIb.

Axnro Bijoma KiJbKicTh peuoBUHU, TO 3 POPMYJIU N = V_ BUBEJIEMO TI0-

m

xigny @opmyny V =n-V_, ARy i Oy/jeMO BUKOPUCTOBYBATH [JIs1 OOUNCIIEH-
Hs 00’eMy rasyBaToi peUOBUHU.

IIpuknad 3. dxuii 06’em 3atimae kap6oH(II) okcux KinTbKicTIO peYOBUHU
4 MOJIb 32 HOPMAJIBHUX YMOB?

Bimomo:

n(CO) = 4 moin
H. Y.

V(CO) — ?

Posp’a3anna
3azaua O3B’ A3Y€ETHCA B OAHY /il0 3 BUKopucTanuam dpopmyau V =n-V_:
V(CO) = 4 moab -+ 22,4 1/moib = 89,6 .

Bigmosias: 06’em kap6oH(Il) okcuay KinbKicTIO peuoBUHY 4 MOJIb 3a HOP-
MaJIbHUX YMOB CTaHOBUTEL 89,6 1.

3aepaHHa 4. | [ToMipkyi, 4yn 3anexmTb 00’€M NEBHOI KiNbKOCTI PE4OBUHM Bif, il MO-

napHoi macu. Ang nigTBEpAXEHHS CBOMO MipKyBaHHS MOPIBHAN MONSpHI Macu kap6oH(1V)
okcumay i HiTporeH(ll) okcnay Ta 06’eM KOXHOIO rady KiflbKiCTIO pPeYOBUHN 4 MOJb (H. Y.).
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J

‘ DopMyMEMO HABYANBHY NMPOSNEMY Ta PO3B’A3yEMO ii

StK 06YUCANTN 06’EM 38 HOPMANBHUX YMOB 6yAb-aKOi
rasyBaTol pe4OBUHMN T3 KINbKICTE MONEKYN Y Hin?

MipkyeMo Tak: CJIii CKOpHCTATHCSI HAOYTUMU 3HAHHAMU TPO KiJIbKicTh
PeUYoOBUHM, MOJAPHY Macy, MOJAPHUI 00’eM, cTamry ABoraapo i BgaTuch a0

BUKOPHUCTAHHA BigoMol (opmyim: nZM , 1 hopmyiin, 3a IKOIO TAKOXK 00-

v
YUCJIIOIOTH KIJIbKiCTh peUOBUHY TasdiB: N =—.
. . moom V. .
ITpupiBHsemo mpaBi vacTuHMU 000X (popMyJa: — =— i BUBemeMO IIOXiJ-

M V,
HY PopMyJIy, BUKOPUCTAHHSA SKOI 3a0€3IeUnTh PO3B’ A3aHHA c(POPMYIbOBA-
HOI IIpobJeMm:
m-V_
M

IIpuxnad 4. O6uncauMo 00’eM 3a HODMAJIbHUX YMOB Ta KiJIbKiCcTh MoOJIE-
Kyay ¢ropi F, macorw 7,6 r.

V=

Bigomo:
m(F,)="7,6r
H.Y.

V(F,) — ? ‘
N(F,) —?

Posp’azanna
1. O0uncIr0eEMO MOJAPHY Macy GTopy:
M(F,)=2+-A[F)=2-19=38;
M(F,) = 88 r/moub.

m

2. 3a popmysoo V = obumcroeMo 06’eM propy macoio 7,6 r:

):7,6-22,4

V (F, =4,48 .

3. Insa obunciIeHHs KiJIbKOCTi MOJIEKYJI HeOOXiHO BU3HAUNUTHY KiIbKiCTh
PEYOBHHU (PTOPY Ta BUKOPUCTATH CTAIy ABOraapo:

V4,48
F == id
n(F.) V22,4

NF,)=N, - n=6,02 - 10* mons ' * 0,2 mosp = 12,04 - 10?2,

=0,2 Mo0b;

Bignmosigs: prop macoro 7,6 r 3a HOpMaJIbHUX YMOB 3aiimae 00’em 4,48 i1 i
mictuth 12,04 - 1022 momexy..
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@, TOBI 1O GHAIU

1. Akunii 06’em 3arimae 1 Monb rasy 3a HOpMasnbHUX YMOB?

2. Ak obuncnutn 06’em razyBaToi pe4OBMHY 32 HOPMaSIbHUX YMOB, SIKLLLO
BigoMa 1i maca abo KifbKiCTb pe40BUHN?

3. Yknii 06’em 3arimae xnop macor 355 (H. y.)?

OpHakoBMn 4 pisHUIA 0G’€EM 3a HOPMalbHUX YMOB 3aliMaloTb

12,04 - 10 monekyn amoHiaky i 68 r rigporeH cynbdiay H,S?

5. ¥YBignosigHn macy rady Ta noro 06’emMm 3a HOpMasibHUX YMOB.

P

Maca rasy O6G’emra3sy (H.y.)
13,4rH,S A1,12n
212,8r S0, B2,24n
336,51 HCI B 4,48 n
443,5rCLO rit,2n
O22,4n

6. OGepwu NpaBubHe TBEPOAKEHHS Ta OOIPYHTYI CBIill BUOBIP.
TBepaxeHHss 1. 3a HOPMaNbHMX YMOB MeTaH Macoto 32 I i KUCEHb
Macoto 32 r MaloTb OHAKOBUIA 00’EM.

TBepa>xeHHs1 2. 3a HOPMaJlbHMX YMOB a30T Macoto 28 r 3aliMae BOBI-
Yi MeHLWM 00’eM, Hixk ByTEeH Macoto 56 r, Mosiekyna ikoro ckflagaeTb-
€S 3 4HOTMPbLOX aToMiB KapBOoHy i BOCbMUK aTOMIB NigporeHy.

“¥.815 ' nOBITPS - YHIKANBHA CYMILL

@ Ilpueadaii, uyo mobi gidomo npo:
— cKkaa0 i eracmusocmi nogimps;
— POJlb nOBIMpPA Yy BUHUKHEHHL ma iCHY8AHHL 6impie.

@ Jlo koxicHO020 3 peueHb 000epu npasuibHe NPo006HeHHs i3 3aNPONOHO6A-
HUX Yy OYyIHKAX CLi6 i CL060CNONYHEHD.

IToBiTpsa — 1ie (umcTa peuoBUHA, CYMilll), V CKJIai IIOBIiTPA HaAB-
Hi _ (mpocTi peuyoBUMHU, CKJIAJAHI PEUOBUHU, IPOCTi i CKJIagHi peyoBUHM).
CxJIagHUKY IOBiTPS HAJEKATD IO (HeopramiyHUX PeYOBUH, OPraHiy-
HUX PEYOBUH, HEOPTAHIUHNX TA OPTaHiuYHUX PEUOBUH).
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&' Onpautoit < 3posymiit |  BuxkopucTai
i/ ~>y
Y YOMY IIOJIATA€ YHIKAJIBHICTD IIOBITPS? Bizmosize Ha Iie
ONUTAHHA 3HANAM Ha XMapUHIli, JOMOBHY Ii iHIIMMY BitoMmuMu ToOi xapaxTe-
pucTukamu 1iei yHiKaJIbHOI cymirri.

OP I s SEmm
tTeBoH C o,
T B)g‘PEO ATMO P :"‘ﬁ,,gye
% e, \plT SKUTTEBO HeOBXIAHA & g

IToBiTpsa, mio orouye Tebe 3Bimycinb, modauMTH HEMOMKJINBO. JIKIIMO B
YaIIi 4¥ IJISIIII HeMae BOAM YM AKOTOoCh HAIIOI0, MU 3BUKJIM TOBOPUTU H
YyTH, III0 BOHU ITOPOKHi. HacKiJIbKM 11e mpaBUJIbHO, IIepPeBip 3a JOIOMOTO0
OPOCTUX AOCTiTiB.

HASIBHICTb NOBITPS V
MNACTUKORIN MASHWLLLI

w [MpoBeay cnocTepeeHHs 3a NOBITPSM, LU0 3aMOBHIOBAIO M1aCTUKOBY
MASLLKY.

Tobi 3Haaob6aaTECA: NASLWKA 3 NPO30POro NAacTuky Mictkictio 0,5 n, kpucTanisaTop yn
iHWa Npo3opa nocygmHa 3 LWMPoK1UM HOM, BOAa, AKOI Mae BUCTA4YUTU AJ19 MOBHOMO ropu-
30HTaJIbHOr0 3aHypPEeHHS NAaswky (man. 11).

E HYMO [OGIIKYBATH

Kpok 1. Migrotyrica oo npoBeaeHHSA O0CAIAXKEHHS: NiAroTyn NAsLWKY, NpO30py NOCYyaANHY
HaMOBHM HaMOMOBUNHY YM Ha 2/3 BOAOIO.

Kpok 2. Oxonn pykoto NAgLWKy i 3aHyp ii B MOCYyAMHY 3 BOOOM, 9K NMOKa3aHO Ha Ma-
moHky 11. Ctex, wob oTBip NAALLKM BECb Yac OyB Yy BOAI.
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Man.11. Kpok 2

Kpok 3. CnocTepirai 3a 3miHamMmu, LLLO BiaOYyBalOTbCS, MOSCHM iX.

Kpok 4. lNMpoeeay HacTynHUIM OOCAiA 3 NASWKo. Po3Tawyi it oTBOPOM OOHU3Y i BEP-
TMKabHO MOCTaB y NOCYAMHY 3 BOAo0. CnocTepiran, Y1 3anOBHIOETLCS MsiLLKa BOSOIO.
Cnpobyii NoSICHUTK pe3ynbTaT crnoctepexeHHs. ChopMystoit rinoTedy nNpo HasiBHICTbL /
BiACYTHICTb NOBITPS Y NASLULL Ta MOr0 PO34YMHHICTb Y BOJ,.

SaenaHHA Z-J O6uncnm Macy noBiTps y NIacTUKoBIN naswui o6’emom 0,5 n (H. y.),
CKOPUCTaBLUNCb HayKOBOIO iHpOpMaLLElo:

P ——————————

: 3a HOpMAaJBHUX YMOB HOBIiTps 00’emom 22,4 1 mae macy 29 r.
ITro macy noBiTpA Ha3MBAIOTh CEPETHHOI0 MOJIIPHOIO MACOIO OBiTPA. :

Q Memanomyx C.KopVICTaBLUl./ICb LOAATKOBUMM ,uxfepenanvm, hisHarTecs
N, GinbLUe Npo BiOKPUTTS NOBITPS Ta ioro cknaay. Opgepxa-
HY iHpopMaLijito 06roBopITh y rpynax.

BaepanHs 1. | PoarnsHb i npoaHaniayii giarpamy 06’eMHOro cknagy nositpsi (man. 12).
HasBu oga rasm, BMICT SK1X Y NOBITPI HaBinbLUMin. CKinbku BiACOTKIB NNLLIAETLCSA HA BMICT

iHLIMX CKIaZHMKIB NOBITPA? AKi Le pevyoBUHU? Fka YacTuHA BMICTY NOBITPS Npunagae Ha
KMCeHb?

CKJIAQ NOBITPS 21 % kucHio (05,)

0,93 % aprony (Ar)

A/— 0,03 % BYrNeKMcnoro

rasy (CO,)

0,04 % iHWnx rasis
(BOOEHL, BOASIHA Napa)

78 % a3oT1y (N,)

Man. 12. O6’emMHWI cknag NoBiTPS
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3aBaaHH4A 2. ] Momipkyin, 06’EMHUI BMICT SIKOrO rasy B MOBITPi MOXHa JOBECTU eKC-
nepuMeHTasibHO, BUKOHaBLLM AOCHiA, 300paXxxeHnin Ha Kos1axi.

3aepanHa 3. |3a MOXNMBOCTI BUKOHAI Lielt AOCNIA CaMOCTIHO BAOMA.

arperaTtHui cTaH, Kosip, 3anax, NPY>XHiCTb, PO34YMHHICTb Yy BOAj, TEMJONPO-
BiOHICTb.

g SaefaHHa 1. | Mpurapaitte Ta 06roBopiTh Gi3NUHI BNACTUBOCTI NOBITPS:

ISaBAaHHﬂ 2-' Po3rnsHbTe, fki BNaCTUBOCTI NOBITPSA 300paXeHO Ha MatoHKax KOIaxy.

|3aB.n.aHHSI 3-' O6roBopiTb, A€ B NPUPOAi N AisNbHOCTI NIOANHN 3aCTOCOBYIOTb i3UYHI
BNIACTUBOCTI MNOBITPS.
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U XIMIYHA CKAPEHMLISH

fAk i B Oyab-sKili CyMillli, CKNaaHVKM MOBITPS 30epiratoTb CBOT iHAWBIAY-
. anbHi BhactueocTi. [IBi 3 HUX — Temneparypa nepexony 3 ra3onomioHo- :
© 1o CTaHy B piaKkni i Temnepartypa BMnapoByBaHHA — MNOKNageHi B OCHOBY

NPOMUCNOBOro A00YBAHHS KNCHIO, a30TY, aproHy. :

CnoyaTtky NoBiTPs OXONOAXYIOTb | NEPETBOPIOIOTL B PiAVHY, a MOTIM :
MOBINIbHUM HarpiBaHHAM PO3M4iNAI0Tb Ha OKPEeMi KOMMOHeHTU. MepLunm :
BMNapoByeTbcs asoT (t  =—-196 °C), notim — aproH (t,_ =-186 °C) i 3a-

Bececsscccscccsccccsscccccsccscscccscccccscscccoe
.

XXXXY

KM,

: JIMWIAETLCA MalXe YACTUIA piaknin kncews (t =—-183 °C). :
: SaepanHa | 9K T BBaXKaeLl, 40 QIBNYHUX YW XIMIYHUX SBULL, HANEXWUTb
© NPOMWCIOBUI CNOCIG A00YBaHHSA KMCHIO 3 PIAKOrO NOBITPA? APryMEHTYA
° CBOIO AYMKY.
: Y Bigaini 3axncty aTMocdepHOro NoBiTPS Bif, 3a0PYAHEHHS, LLO QYHK- :
uioHye B IHCTUTYTI rasy HAH YkpaiHu, OOCAiaXyiOTb YTBOPEHHS WKiaIn-
BVIX PEYOBWH Y MpoLLecax ropiHHg nanvea. HaykosLu,i Bigainy po3po6nsioTs :
MEeTOaM | TEXHIYHI 3aC00MN OUULLIEHHS ra30BMX BUKWUAIB, SIKi YTBOPIOOTHCS
nig, Yac crastoBaHHA nannea (B eHepreTtuui, NPOMUCIOBOCTI Ta KOMy- :
{  HallbHOMY rocnonapcTsi). :
: 3aBaaku Bigainy 3axucTy aTMOCGHEPHOro MoBITPS Big, 3aOpyaHEHHS :
: 3’9BASIOTLCS HOBI PilLEHHA 0719 3MEHLUEHHS LWKIAIMBUX BUKUAOIB B ar- :
Mocdepy, Lo aonomarae 306epertu npupoay i 3abeanedynTtin FlKiCHI/IM§
NOBITPSIM MaMOYTHI NOKONIHHSA. :

o XIMISH | KUTTSH

MoBiTpsa € cumBONOM CBOGOAM, NETKOCTI Ta XUTTEBOI CUN Y TBOPAaxX MUCTeLTBa. Xy-
OOXHUKM, NOETU, KOMMO3NTOPW, CKyNbNTOPW YNPOAOBX CTOMITb BUKOPUCTOBYIOTb 00pas
noBiTPS ANs nepenadi rnbokmx emouin Ta iner. OoHUM i3 BUOATHUX YKPATHCbKMX TBOPIB,
Lo BimoOpaxae CUMBOJIiKY NMOBITPS B MUCTELTBI, € KapTuHa TeTsaHn ABGnoHCbKOI Nia, Ha-
3BOI0 «CBixXe NoBITPS».

KapTtuHa TeTaHn A6n0HCbKOT
«CBixe nosiTps»
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Q«} TOBI 1O CHATU

1.

¢ s

BcTaHoBNEHO, WO 3a HOPMabHMX YMOB Maca noBiTps 06’emom 1 1
popisHioe 1,29 r. B skomy 06’eMi MOBITPS (H. y.) Maca KNCHIO A0piB-
Htoe maci 1 n Boan? MNosacHM CBOLO BiANOBIOb.

3ananunu Tpu ceidkn. OgHy 3anMWInAN BiOKPUTOW, OPYry HaKpuiu
CcKNiHOO BaHKolo 06’emoM 1 N, TpeTio — CKIsiHOK GaHKO 06’EMOM
3 n. Nepenbay noganblue ropiHHe cBivok. [NoscHY cBOE nepeadaYveH-
HS1, 32 MOXJIMBOCTI MepPEBIp MOro ekcnepruMeHTasnbHo.

. Homy noBIiTPS HanexmTb 40 CyMIlleNn, a He 40 YMCTUX pedoBuH? Ha-

Beau 0OKa3W.
PoaTtaluyi KOMMOHEHTM NOBITPS 3a 30i/bLUEHHSM IXHBOIO BMICTY B LIl
MPUPOAHIN CyMiLLi.
A KuceHb
B asort
B aproH
I Byrnekmcnuin ras
InanpoBeneHHs gocnigy B3anu 2 XiMidHi CKNSHKM 0AHAaKOBOro 006’ emy.
Y nepwy Hanunm 100 mn raps4oi BoAm, y ApYry — CTiNlbKU XX XONO4HOI.
Bkaxku npaBunbHWIN BapiaHT BiANOBIAj WOA0 HAABHOCTI PO3YMHEHOIO
MOBITPSA Y BMICTi CKJIAHOK.
A BOOa B 000X CKJITHKaX HE MiCTUTb PO34MHEHOr O NOBITPS
B B nepuwii ckNsaHUj MiCTUTLCS BinbLUe PO34YMHEHOO Y BOAj NOBITPS
B y Opyrii CkNAHLUI MiCTUTbCA OinblUe PO34YMHEHOIO Y BOAi MOBITPS
I' B 060X CKIIHKax PO34YMHEHOr0 Yy BOAj NOBITPS MNOPIBHY
Baxnma ponb y 36epexeHHi ekonoriyHoro 6anaHcy Ha nnaHeTi Ha-
NexunTb nicam. BoHn 36aravyoTb NOBITPS KUCHEM | 3BMEHLUYIOTb YMICT
BYINIEKMCNIOrO rasy B HboOMy. Bupy0OyBaHHS niciB Npn3BoanTh 40 CEP-
MO3HMX eKONOriYHUX HACNIOKiB.

3aepanns 1. | 3’dcyit, un BinOyBaeTbLCS Y TBOIN TEPUTOPIANbHIN rpo-
Magi macoBe BMPYOyBaHHS AEPEB, HEYLUKOLXKEHUX XBOopobOamu Ta
LWKiAHMKaMW, 33419 CnajlltoBaHHS 3 METOI0 00irpiBy.

3aepaHHg 2. |3 pogaTkoBUX axepen iHpopmadii gizHancsa npo anb-
TepHaTUBHI cnocobu 06irpiBy NPUMILLEHb, LLLIO HE NOTPEebyYoTh crasnto-
BaHHSA OepeBunHWN. Po3pobu nnaH ain, akuii BkaoYaTuMe 3axoan Oss
30epexeHHs HasiBHUX AePeB, a TakK0oX HACaa)KEHHS HOBUX.

3aepaHHa 3. | [osicHM, YoMy HeobaymaHe BMpyOyBaHHS OepeB € He-
0e3neyHnM oy eKOCUCTEMU TBOTO PETIOHY.
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8§14 # BIOHOCHA I'YCTUHA TA3IB,
OBYUCIEHHS 3 [| BAKOPUCTAHHAM

@ CnpozHo3yil, ax 6ydyms pyxamucv mpu nosimpani kyavku (man. 13),
HanosHeHi a) 600HeM, 0) 8YzAeKUCIUM 2A30M, 8) A30MOM, AKUL0 IX 0OHO-
wacHo gidnycmumu 3 ucomu 3pocmy aA0UHU.

Man. 13. ToyaTok eKCNEPUMEHTY 3 KyJibkaMu

@ 3anuwu gopmyau npocmux 2a3y6amux peLo8uH, U0 namsb 060aMoMHI
MOJLEKYNLU.

@ o cninvrHozo ma wum 8i0Pi3HAIOMBCA KUCCHDb i 8Y2JeKUCAUL 2a3 Kib-
Kicmio pewosunu 2 MoJb KOHen?

@ IIJo osnauaroms ma AK 004UCIUMU MACOBL HUACMKU eJleMeHmi8 Y Cnoiyyi?

- &
& Onpauton 3posymiit | BukopucTai
- -

ITopiBHIOIOUM PEUOBUHU, 3a3BUYAN KOPUCTYIOTHCA TAKUMU BeJIUUYNHAMMU,
AK Maca, 06’eM, KiJabKicTh peuoBuHu, rycTrHa (abo ii 111e HasuBaOTh AilficHa
ryctuHa). [asa rasyBaTMX PEUYOBUH JOCUTH BIKHBAHOI XapaKTEPUCTUKOIO
€ He [ilicHa, a BiMHOCHA TrycTHHA. BoHa /la€ 3MOT'y BCTAHOBUTHU, JIETIIIUHA YU
BasKUMU ONUH ras 3a iHIINA.

BITHOCHA I'VCTUHA T'A3IB nokasye, y CKiJIbKY pasiB OH ra3 Jier-
mIuii abo BasKUMii 3a iHIIUI Ta3 UM ra30By CyMIilll, i € 6e3p03MipHOI0 BEJIUUN-
HOI0. BigHOCHY I'ycTHHY ra3iB mo3HavaoTh BeJIUKOIO JIiTepoio D JaTUHCHKOTO
ayndaBiTy (BUMOBJIAETHCA «IE»).

~ BigHocHa rycTuHa OTHOTO rasy 3a iHmum razom (D) — 1e BigHOIIEH-
HA TYCTHHM OJTHOTO rasy (p,) 10 TyCTHHHM iHIIOrO rasy (p,), BUMipAHMX

3a OMHAKOBHUX YMOB: D_Pr.

Py
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OcKinpKU T'ycTMHA — IIe Maca OJHOTO 00’€My PEeYOBWHU, a MOJAPHUMN
00’eM ycix rasiB 3a HOpMaJbHUX YMOB OgHaKOBUil — 22,4 J1, poOMMO BUCHO-
BOK IIPO Te, IO I'YCTUHY I'a3iB CIiBBiAHOCATHCS MiK c00010, AK IXHi MOJIAP-
Hi Mmacu. Bam Bigomo, 1110 MOJIPHI Macu 4HUCeJbHO TOPiBHIOIOTH BiTHOCHUM
MOJIEKYJIAPHUM MacaM PeuoBUH. 3Bificu BilHOCHA I'ycTUHA ra3iB MoXKe OyTu
obumcieHa 3a popMyaIaMu:

D,

ras 2

M.
(ras 1):% abo DraaZ(ras 1)=_1

r2 2

ne M , — BigHOCHA MOJIEKYJIAPHA Maca rasy, [Jid SKOro BU3HAYaloTh BiIHOC-
HY I'YyCTUHY;

M , — BigHOCHA MOJIEKYJIAPHA Maca rasy, 3a SKMM BU3HAYAIOTh BiTHOCHY
T'YCTUHY;

M, — monapHa Maca rasy, JAJId AKOr0 BUSHAYAIOTD BiTHOCHY I'yCTHHY;

M, — monapHa Maca rasy, 3a AKMM BU3HAYaIOTh BiIHOCHY T'yCTHUHY.

Buusy cupaBa micaa jgitepu D nuityTh (GopMyJay rasy, 3a AKHM 00UMC-
JIOI0Th BiJHOCHY TYCTUHY iHHIOro rasdy. Hampukiana, BigfHOcHa TrycTHHA
3a BOJHEM II03HAUAETHCS DHZ, BiHOCHA I'yCTHHA 3a KICHEM — D02 , DHOB. —
BiTHOCHA I'yCTHHA 34 IOBIiTPAM.

AK OBYHUCJHUTHU BIJHOCHY TI'YCTHUHY OJHOI'O TA3Y 3A
IHIIINM. BigHocHY TrycTHHY rasiB MOKHa OOUMCIIOBATH 34 OYIb-AKUM
rasoM — BOJHEM, KUCHEM, BYTJIEKMCJI MM I'a30M TOIIT0, 4 TAKOYK 3a ra30moio-
HUMHU CyMiIlaM1, HAOPUKJIAMI IIOBiTPIM.

BigHOCHY MOJIEKYJIAPHY UM MOJISIPHY Macy rasdy, 3a SKUM OOUYMCIIIOIOTH
BiTHOCHY I'yCTUHY, 3aIINCYIOTh ¥ BHAMEHHUKY:

M, (rasy) M, (rasy) M _(rasy)
D =—r—~-% D, (ragy)=—"——— D, (ragy)=—"——;
,, (rasy) > b, (Tasy) = s, (T23Y) 29
Dy (rasy)= M(rasy) i D, (rasy)= M (rasy) ; D, (rasy)= M (rasy)
2r/monb 32 r/MoJb 29 r/MoB

Posrisumemo nmpukaanmm.
IIpuxnad 1. O6umcaIUMO BiTHOCHY I'YyCTUHY KUCHIO 32 BOJHEM.
Po3p’sa3aHHsa
1. O6uucmoemo M (O,):
M (0,)=2 - 16 =32.
2. O6uncaoemo M (H,):
MMH,)=1-2=2.
3. BimHocHY I'ycTHMHY KUCHIO 3a BOJHEM OOYMCJIIOEMO 3a TaKoio GopMy-

JIOIO:
M, (0,) 32
D (02)= 37w, "2 16
r 2
66
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BigmoBigs: BigfHOCHA I'ycTHMHA KHCHIO 3a BOAHEM AopiBHIOE 16, TOOTO Ku-
ceHb y 16 pasiB BayKuuii 3a BOJeHb, a BOJEeHb Y CTiILKIU caMO pasiB Jer-
WA BiJl KUCHIO.

Hpuxnad 2. O6uuciaumo BigHocHYy ryctuny merany CH, sa mosiTpsam.

Posp’sazannsa
1. O6uyucmoemo M (CH,):

M(CH)=12+4 - 1=16.
M, (CH,)
2. Ba popmy 00 Dyos. (CH4 ) = T 99  [1POBOAMMO 00UMCIeHHA:
D (CH,)=16:29=0,55.
BigmoBiab: BigHOCHA I'ycTHHA MeTaHy 3a mOBiTpaM mopisuioe 0,55, ToOTO
metaH y 0,55 pasa Jerinuii 3a moBiTpA.
ITpuxnad 3. O6uKMcaIUMO BiTHOCHY I'yCTUHY KUCHIO 3a oBiTpam D (0,).
PosB’a3annsa
M (0,)=2 - 16 =32;
M (moB.) = 29;
D _(0,)=32:29=1,1.

IIOB.

Bigmorins: BifHOCHA rycTrHA KUCHIO 3a oBitpam D (0,) = 1,1.

fAK 6aunMo, KMCeHb Jellfo BasKUnii 3a IoBiTp.

IIi Ta igmi mpuKJIagu 3acBiAYyIOThH: AKIIO BiTHOCHA I'yCTHHA rady Oijlb-
Im1a 3a OAUHUITIO, BiH BaYKUM, Hi’K TOH, i3 SIKMM MOTr0 IIOPiBHIOOTL. I HaBma-
KU, AKIIO BiIHOCHA I'yCTUHA MEHIIIe OAUHNILL, a3 Jeriini, HisK Tou, i3 AKuM
1oro TOPiBHIOIOTH.

3aBaaHHA 1. | Po3rnsiHbTe PO3TallyBaHHs KyJbOK TepesiB Ha MaslloHKax
kosnaxy. MoACHITb, HOMY CaMe Take PO3TallyBaHHSA KyNbOK 300paxeHo.

nnY-o-nay

Il G)BiT A

3aBpaHHa 2. I,El,o KOXHOIO 3 MaJltoHKIB HaMuMLUIiTb Y 30LNTIi 004YMCNEHHS BiOHOCHOT ryc-
TUHM BaXX4Y0ro rasy 3a ferwmm.

3apaaHHe 3. | CKOpUCTaBLWINCL 3HAHHAMMK MPO BiAHOCHY IYCTUHY rasiB 3a MoBIiTPSM,
nepesipTe, NPaBUIIbHO Y1 Hi KOXXEH / KOXKHA 3 BaC Ha NO4aTKy YPOKY CPOrHO3yBaB / CNpo-
rHo3yBana pesynbTaT gocnigy (man. 13). HamanionTe pyx y noBiTpi, BionNyLWeHUX OiBYMH-
KOO KYJIbOK.
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3 HaAYKOBOIO METOI0, JJIA eKCKYPCili Ta eK30TUYHUX II0JOPOsKeli YacTo BU-
KOPUCTOBYIOTH IMOBITPAHI KyJi (kosraxc). Tak HasuBaIoOTh JiTadbHi amaparu,
HAIIOBHEHi rapAa4YuM MoBiTpsaAM abo rasom, JErIiinuM 3a MOBiTpsA (HampuKJaa,
reyiem).

MeTeoponoriyHa noeiTpsiHa MoBiTpsaHa kyns BilickkoBa
Kynsl ons cnocTepexeHHs ANA NPOrynsHokK NoBiTpsHa Kyns
3a norofow Ta eKcKypcin 3 BigbmBayamm

Q MemanomyK Y 2002 poui amepukaHeup CrTiB
— " docceTT 3aiiicHuB nepLuy HaBKO-

JIOCBITHIO MaHAPIBKY Ha MOBITPSAHIN Kyni. BiH nepebyBaB y noBiTpi
maimxe 15 ni6, noponas noHaa 33 000 KM i He 34iMCHUB XO4HOT Mo-
cagky ynpoaoBX NogopoXxi.

3aBpaHHA ,| I3 moCTynHMX oykepen AjisHancs, 9K e Boanocs MaH-
apiBHUKY. Cknaay katanor peyoBuH Ta npunagiB, QidvyHUX i Xi-
MiYHUX 9BULL, WO gann 3amory Ctisy docceTy ycnillHO 34iCHUTN
©€e3MnocaakoBU NEPENIT HA MOBITPSHIN KyJi.

[NogiTpaHa kyna
Criea PocceTa

YCTAHOBJIEHHA XIMIYHUX ®O0PMYJI CIIOJIYK 3A TAHUMHAU
ITPO IXHI CKJIAL I BITHOCHY I'VCTUHY . Hanumewmo moxigai hopmyin
BimHOCHOI rycTUHUY rasiB:

1 1
D = M= = :
s (raz 1) MMrz; . ij”(ras 1);Mr1 D,,,(rasl)-M,

3Bigcu, AKIo BiZoMa BigHocHa ryctuna rasy 1 sarasom 2 D, , (raa 1) , TO
MO’KHA O0UMCJINUTH BiTHOCHY MOJIEKYJIAPHY / MOJSPHY Macy KOKHOTO i3 Iux
rasis.
IIpurknao 4. O6uncanMO BiZHOCHY MOJEKYJIAPHY Macy rasy, BiIHOCHa
rycTHUHA AKOT0 3a MOBiTPAM JTOpPiBHIOE 2.
Posp’a3annsa

M, (rasy)

D (ragy)=————27
s, (T23Y) M, (noBiTps)

; M. (ragy)=D

moB.

(rasdy)- M. (moBiTpsa) =2-29=58.

Bigmosigs: BigHOCHA MOJIEKyaIsApHA Maca ra3y JopiBHIOE 58.
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JAKIIo BigoMi TaKOMK MAacoOBlI YaCTKM €JIEMEHTIB y CIIOJYI[i, TO MOJKHA
BCTAHOBUTH XiMiuHY ()OPMYJY PEUOBUHMU.

IIpuknad 5. Binapua cnonryka Hitporerny 3 I'imporeHom mae BigHOCHY
TYCTHHY 3a BomHeM 8,5. YCTaHOBUMO XiMiuHY (POPMYJy PEUOBUMHU, AKIIIO
MacoBa yacTka HiTporeny B Hiit qopiBaioe 82 % .

Bimomo: Posp’s13annga
_ M_ (N _H
Dy (NH,)=8,5 D, (N.H, )= i 2x )
w(N)=82%, a6o 0,82 M,(N,H )=D, (N,H,)-2=8,5-2=17;
Xx—?2y—? X'Ar(N)ZW(N)'Mr(NxHy);
X-AT(N)=0,82-17 ~14.
Ockinbku BigHOCHA aToMHa Mmaca Hitporeny = 14, tox = 1:
14 14
=———=—=1
A(N) 14

fAxmro macosa yactka Hitporeny W(N) = 0,82, To macoBa uactka I'igpo-
reny 0,18:
wH)=1-w(N)=1-0,82=0,18;
y « AH)=wH) - M NH)= 0,18 - 17~ 3.
Ockinpku BimHOCHa aToMHa Maca Iigporeny mopiBuioe 1, Toy = 3:
3 3
=" 3.
Y A, (H) 1

Bignogias: popmyna conyku — NH,.

(ﬂ, TOBI 1O CHAMM

1. Yum gincHa ryctmHa ragiB Bigpi3HAETLCS Big, BIGHOCHOT?
2. 3akiH4uM peydeHHs: BigHocHa ryctuHa rasy OinbLua oanHULI, SKLLO. ..
3. TNpoaHanisyin TBepaXXeHHs. Y1 € 3-NOMiXX HUX NPaBUIIbHI?
TBepaxeHHs1 1. AMOHiaKk nerwmnii 3a nosiTps.
TBepaxeHHs 2. igporeH cynbdig BaKynii 3a KNCEHb.
4. 3Hangw i BunpaB NOMWJSIKU:
a) BigHOCHa rycTtuHa kap6oH(Il) okcmay 3a a30TOM A0PIBHIOE 2;
6) BigHOCHa ryctuHa 6yrady C,H, / 3a noBiTpsiM [OPiBHIOE 2;
B) kapOoH(IV) okcmp, Baxxunii 3a xop;
r) asoT i eteH C,H, maloTb 04HAKOBY BiIHOCHY r'YCTUHY 32 BOJIHEM.
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5. BigHocHa rycTtuHa ragdy 3a BogHem AopiBHoe 22. Obuucnu:
a) macy 1 11 uboro rasy 3a HopMaJsibHUX YMOB;
0) BiAHOCHY IN'YCTMHY LibOrO rady 3a NoBiTPsM.

6. biHapHa cnonyka Kap6oHny 1 lNgporeHy Mae BiOHOCHY FyCTUHY 3a
Byrnekucnum rasom 1. YctaHoBn popmysy peqyoBMHM, GKLLO MacoBa
yacTka KapboHy B Hin gopiBHioe 81,82 %.

" 7. ®paHuy3bknii nncbMeHHnK Xynb BepH Hanucas i B 1863 poui ony6-
NiKyBaB 3axonjnBuin NpuUrogHnLbKUn pomaH «M’aTe TUXKHIB Ha No-
BiTPSIHiN KyJi». B OCHOBY KHUIMM NOKIaAeHO A0CTOBIPHI pakTn 3 reo-
rpadiuHoi ekckypcii «Cing semaines en ballon» Tpbox GpPUTAHCBKMNX
MaHOpPiBHMKIB Haa ADPUKOLIO Ha NOBITPSHIN Kyi.

BaepaHHa 1. | 3 0OCTYNHMX AKEPEN 03HANOMCS i3 CIOKETOM KHUIW,
3a 6akaHHSAM NPoYUTalr BCIO KHUTY.

3aspanHa 2. | 3’qcyii, 33 [ONOMOrOK YOr0 MaHAPIBHUKM MigHANM
MOBITPSAHY KYJIO i NiATPUMYBaNN 1l pyx y NOBITPSAHOMY NPOCTOPI.

3aepanna 3. | 3aHOTYI, aki reorpadidHi BiOKPUTTS BOHW 34JNCHUAN,
MOAOPOXYIOHN Ha Ky,

3aenanHa 4. | [ofinnch CBOIMU BPAKEHHAMM Bif, KHAMM 3 OPY3SMU.

"W 8§15  KWUCEHb 9K HAVBAXNUBILLWK
| [A3 XUTTH

@ Haseu npocmy pewosury, Heo0xiOHy 01 duxarus 1) meapun, 2) pociuH.
@ Odgopmu onuc KUCHIO 36 NYHKMAMU:

XimiuHa popmyia, AKiCHUH i KiTbKiCHUI CKJIAL.
ArperaTHuii cTaH 3a KiMHaTHOI TeMIepaTypu, KOJIip, CMaK.
IIpocTa uu ckaagHa, OpraHiuHa Y1 HeOpraHiuHa PeYOBMHA.
BigmocHa MoneKyaapHa Maca, MOJISIPHA Maca.

BingnocHa rycTuHa 3a TOBiTpAM.

Fuk o=

«! Onpauoi 3posymiit BukopucTait

POJIb KUCHIO B ITPUPO/II TA JKUTTI JIOJANHU. Kuceub Heo0Xif-
HUH AJIsS TUXAaHHA — CYKYITHOCTI XiMiuHMX peaxIiiii, B pesyJbTaTi AKUX B
opraHisMax BUIIJIAETHCA €Heprisd.
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Maiizke Bech KuceHb B aTMocdepi 3eMJIi yTBOPIOEThCA 3aBAAKYU (POTOCHUH-
Tesy, 3arajbHa cCXeMa SKOr'o —

CO, + H,0 — C,H,,0, + 0,1.

Kpim puxawmusa moauHi KMCeHb IMOTPIOHUE A1 BUPOOHUIITBA 0araThboxX
PevoBUH i MaTepiajiB, cnaJIOBaHHA Pi3HUX BUiB IIaJNBa HA TEIIJIOBUX eJIeK-
TPOCTAHIIIAX, Y ABUT'YHAX TPAHCIIOPTHUX 3ac00iB, AKi He MiAKJIIOUEHi 70 cTa-
IMioHAPHOTO AJKepeJa eJeKTpoeHeprii, remeparopax. OcHOBHI ramysi sacrto-
CYBaHHSA KUCHIO CXeMaTUYHO 300paskeHo Ha MaJIIOHKY 14.

dapmaueBTUYHa ABuryHm
MeTtanypriinHa XimivyHa NPOMWUCNOBICTL, TPaHCMNOPTHUX
NPOMUCIIOBICTL NPOMUCNOBICTb MeauumHa 3acobis
—
[ ___ ]
A
L —
BupobHuurso BrpobHMUTBO pe4yoBuH BupobHnurso 3ropaHHsa nanvea
cTani Ta iHWnx i maTepianis nikapcbKux npe- B pakeTtax Ta
cnnagiB, MeTanie (nnactmac, eTUIoBOro napariB, NiKkyBaHHSA pi3HuX Brnaoax
cnupty CoHsOH Tain.) naujeHTiB aBTOTpaHCcNopTy

Man. 14. Tlpuknaam 3aCTOCyBaHHSA KUCHIO

KucueBi xoHIleHTpaTOopu i KIHCHeBi 06aJIOHM BUKOPHUCTOBYIOTH [IJIS
mojadvi JoJaTKOBOTO KUCHIO JIIOAAM, AKi MaioTh mpobjaeMu 3 TUXaHHAM abo
HU3BKUH PiBeHb KUCHIO B KPOBi. EMHOCTI 3 KMcHeM MOTPi6HI JIToAaM pisHUX
npodeciii — JdiKkapsaM, adbIliHicTaM, acTpoHABTaM, TigpoJoraM, riapo6ioJio-
ram, gariBepam (Koaxc).

KwncHesi 6anoHun onsa 36epirad-

R— :
> HSl | TPAHCNOPTYBaHHSA KUCHIO Y
; ’ CTaHi CTUCHEeHOoro rasy

i o - s b 2 ¢ g
AnapaTti 3 KUCHeM O NiaTpyUMaHHsA
AUXaHHAa TUX, XTO LUsoro notpebye

KvucHeBuiA KoHUeHTpaTop —
Menu4Huin Bupi6 ona
KOHLLEHTPYBaHHA KUCHIO

3 HABKOIMLWIHLOIO NOBITPA
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3aepaHHa 1. | Y 0ooaTkoBUx mxepenax Bigllykan BiGOMOCTi PO NMOXOOXEHHS Ha3B Ta
0Cco0MBOCTI NPOdECil, 3a3HAYEHNX Y TEKCTI HAL, KOJIaXEM.

M OsHalioMTecs i3 cTpiukoto yacy (man. 15).

nnY-o-naM

AHININCbKUA NPUPOAOAOCTIAHUK
Jx. MpicTni i WwBeACbKUN XiMiK

Y. B. LLleene He3anexHOo OauH Bifg,
OIHOr O BiAKPWIN KUCEHb

BputaHcbknin @ismk
E. Pesepdopa
aTtomu Hitporeny
nepeTBoOpmB Ha
aTtomu OKcureny

®paHuy3bknia
MiKpO6iOJ’IOI’ i ximik J1. I'IaCTep 1| Mpo NnepeTBOpPEHHS aTOMIB OgHUX
Bi,EI,KpVIB MiKpOOpFaHiSMl/I : XIMIYHUX eN1eMeHTIB Ha aTOMM iHLUNX,

AKi XXMBYTb 3@ BiACYTHOCTI
KVICHIO

1
1
1
1 gke noHapg, 100 pokie TomMy Boanocs !
1 Lo 1
, 34incHNTM He nuwe Pezepdopay, ™ ,

Oi3HAELLCS B HACTYMHIN TEMi 1

1
e a

1773-1774 pp. 17751777 pp. 1777 p. 1862 p. 1919 p.

®paHuy3bkuit
npupoaoa0CNIgHNK
A.J1. pe JlaBya3sbe OOBIB,
LLLO KNCEHb € NPOCTOO
PEYOBUHOIO, MOSICHNB
POJIb KUCHIO B AVIXAHHI

Himeubkunin nikap i Ximik

®. Xonne-3einep Biakpue
ponb remornobiHy ans
TPaHCMOPTYBAHHS KUCHIO
B OpraHiami toanHm

Man. 15. Crpidka 4acy: XpOHOOris BIAKPUTTIB, NOB’A32HUX i3 KUCHEM

SaBAaHHA 2. | CkopucTaiiTecs CBOIMU 3HAHHSIMU 3 iCTOpIi 260 JOCTYMHUMM Axepena-
M iHdopMalLLii Ta, po3noainmeLIn 060B’A3KM B rpyni, 3'AcyiTe:
+ Hki icTopunyHi noaii BinOyBanucsa B 3a3HavyeHi Ha CTPiYLj NPOMIiXKK Yacy?
* 9K BiOKPUTTS KNCHIO BIMJIMHYJIO HA PO3BUTOK MPUPOAHUYMX HAyK?

+ [1n§ KX HAYKOBUX JOCIOKEHDb | TEXHIYHVX BUHAXOiB BiAKPUTTS KMCHIO CTasio OCHO-
BOIO?

M OdopMiTb AibpaHi BiooMOCTi y 3py4HMiA Ans BaLLOi rpynm cnoci6, nopis-
HANWTE X 3 IHPOPMALLEIO iHLWINX rpyn.

Lo XIMISH DKUTTS

Binblua YacTuHa KUCHIO Yy KPOBI NIoAVHN 3B’A3aHa 3 reMmornobiHoMm. 3a 4onoMo-
roto nynbcokcumeTpa (Man. 16) BUMIPIOETbLCS caTypalis KPOBi — L& YacTka reMo-
rnoOiHy, HACMYEHOr 0O KMCHEM, A0 3arafibHoi KinbkoCTi reMornobiHy B kposi. CaTypa-
uis Big, 95 no 100 % cBig4YMTb NPO AOCTATHIO ANS XUTTEOIANbHOCTI IOAUMHW KiNbKICTb
KMCHIO B OPraHi3mi.
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%Sa0,
BMICT KMCHIO B KPOBI

BumiptoBaHHs1 caTtypauii
[lysibcokcumeTpom

Man.16. BumipioBaHHS caTypauii My1bCOKCUMETPOM

SHUXEHHS PiBHS KMCHIO B KPOBI NIOAVHN 3arpoXye GpyHKLiOHYBaHHIO CepLs, MO3-
KY, HAPOK Ta iHWMX Tl OpraHiB i CACTEM OpPraHiB.

Ao caTtypauis meHwwe 93 % i 3HUXYETbCS, Nlikapi HACUYYIOTb KPOB XBOPOI NI0au-
HM KMCHEM 3a A0MNOMOro KMCHEBOI Mackm abo cneujanbHoro obnagHaHHa (man. 17).

Man. 17. Hacun4eHHs KpOBi NauieHTa KMCHEM 3a JOMNOMOIro
cneujanbHOro ob6nagHaHHs

3aBaaHHsA | Yomy nif, yac 3axBoploBaHb OPraHiB AMXaHHA Nikapi pEKOMEHAYIOTb pery-
JIIPHO BUMIPIOBATM CaTypaL,ito KUCHIO B KPOBI?
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®I3NYIHI BJIACTUBOCTI KUMCHE) mobpe mocriaimskeni, OiapIricTs is
HUX TH OIIMCAaB / onucajia, BUKOHYIOUM 3aBJaHHA Ha IToyaTKy maparpada. [o-
IaMo, 1110 KMCEeHb HAJIEKUTD 0 MAJOPO3UYNHHMNX YV BOJIi PpEUOBUH.

Posunnenuii y Boai KuCeHb HEOOXITHUI O XKUTTENIAILHOCTI MEIIKAaH-
I[iB BOAHOTO cepenoBuilia. KuceHb IPOHUKAE Y BOLY 3 aTMoc(hepu it 4acTKOBO
YTBOPIOETHCA B cCaMiil BOIOWIMi B pe3yabTaTi sKUTTEXIATBHOCTI (DOTOCUHTESY-
IOUYUX OPraHisMiB.

3aBaaHH4a 2. J J[10 roNnoBHUX NOKA3HUKIB AKOCTI BOAM NS XUTTA prb Ta iHWMX BOAHUX
MELLKAHLIB HaNeXuTb YMICT PO3YMHEHOrO KMCHIO B oAuHULI 06’emMy Bogolrimu. Hanpu-
Knag, oas XMBJIEHHS | pOCTY KopornonoaibHux 3a Temnepatypu Boam 25-30 °C ontumarnbs-
HUI YMICT KUCHIO CTaHOBUTb 7,1-8,4 Mr/n, a ana ocetpononibHux pmb 3a 20-26 °C BiH
popisHioe 8,3-9,2 mr/n.

A

=z 13

~
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T 11
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Temnepartypa, °C

Mpoananisyn HaBegeHuii rpadik Ta:
1) BU3Ha4, Ik 3MiHIOETbCS BMICT PO34YMHEHOIO KMUCHIO Y BOAi NpW NigBULLEHHI TeMnepaTy-
pu Bia 5 °C no 25 °C;
2) MoSICHM, KK Ui 3MiIHN MOXYTb BIIMHYTU HA XUTTEiSNbHICTL KOpona Ta 0CeTpa;
3) crnporHo3yri MOXNBI HACNIAKN 3MEHLLEHHSI BMICTY KUCHIO Y BOAHOMY CEPEOBULL ONs
0Oro XuTenis.

3a remmneparypu Huxkde —183 ‘C KuceHb HepeTBOPIOETHCS Ha 0J1ig0-01a-
KHATHY piguHy, a npubauszo 3a —218 ‘C Bim mHabyBae TBEpAOro arperaTHOro
crany. ToMmy HEBasKKO 3p03yMiTH, YOMY B AesIKUX KpaiHaxX IJis MapKyBaHHS
0aJIOHIB 3i CTHCHEHUM KUCHEM BHKOPHUCTOBYIOTH CBiTJIO-OJaKUTHHI abo iH-
M BiATiHOK CUHBOTO KOJIBOPY.

@ TOBI O CHAT U

1. YoMy KMCeHb Ha3MBalOTb HAMBAX/MBILLMM ra3om Xntta? Cknagn iH-
TEeNekT-KapTy, 9Ky BUKOPUCTAELL A1 BigNOBidi HA Le 3annTaHHS.
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2.

¢s.

O6epu aBuLLA / NPOLLECU, B AKMX MPUCYTHIN KMCEHb: NMNaBleHHS Nbo-
0y, OMXaHHSA TBapWH, BUNApPOBYBaHHA BOAWN, (POTOCUHTE3, AUXAHHS
POCAVH, criajsloBaHHA pakeTHOro nanvea. Knacmoikyi ix Ha Ti, L0 no-
TpebyloTb KNCHIO, 1 Ti, AKi CyNpOBOOXKYIOTbCS MOro yTBOPEHHSAM. LLio
TOGi BiAOMO NPO 3HAYEHHSA OJ19 MPUPOAN HABEAEHUX Yy Knacudikauii
aBuLY, / npouecia?

. Hanuwm piBHSHHS peakuii, Lo BinoOpaxye nepeTBOPEHHS BYrieKnc-

NIOro ragy v BoAm Ha rnioko3y i KNCEHb Y NPoLECi POTOCMHTESY.

Baspanua 1. | ykaxum peakTaHTu Ta NPOAYKTU PEaKL.

3aeaanns 2. | OGyMCcaM 06’EM KUCHIO (H. V.), LLO YTBOPUTLCS B pe-
3ynbTaTi poTOCUHTEZY i3 176 I BYyrNnekncnoro rasy.

Baepanna 3. | Hazgn opraHiammu, €Ki 3aiMCHIOITb GOTOCUHTES, Ta
NMOSICHM IXHIO POJib Y 3abe3neyveHHi 3eMili KUCHEM.

Baepanua 4. | MpoaHaniayi, sik 61 3MIHUAACS KibKICTb KMCHIO Ha Ha-
Wi nnaHeTi, 9KkOm GOTOCUHTES NPUNUHMBCS. FKi HAacniakn ue mano 6
ONS XUTTa Ha 3emni?

3a 000y noanHa Bamxae NnpuobnmnaHo 25 kr noeiTps. Aknii 06’em KnUc-
HIO (H. y.) BXOAUTb A0 ioro cknany? Ckinbku niTpie kapOoH(IV) okcuay
(H.y.) HEODXiAHO MNOrMHYTM POCINHAM, LWOO BHACNIAOK POTOCUHTESY
NOHOBUBCHA BMICT KUCHIO Y 25 KI NOBIiTPA?

BukoHam iHguBigyanbHO abo y rpyni NPoekT «3aCTOCYBAHHS KUCHIO»,
OXONMBLUM PIi3HI ranysi / HanpsaMu (Hanpuknag, MeamumHa, MmcTe-
LITBO, MEeTanypria, eHepreTmka, CifibCbke rocnoaapcTBO, pPi3aHHg i
3BaplOBaHHA MeTanie, NpodeciriHa AisnbHICTb NiNOTIB, KOCMOHABTIB,
BOA01a3iB, BUOYXOTEXHIKIB).
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816 ' qk nOBYTY | 3IBPATY KCEHD

@ FRucenv, 600ens yu nogimps oo’emom 11,2 n (H. y.) KoxcHuil mae Oiavuly
macy?

VY crinvku pasie 8idpisHaombes eycmuna nosimps i zycmuna 800u?

Ha ocHosi Habymux 3HAHb i 8]1ACH020 00C8i0Y B8UCNOBU CYOHCEHHA NPO
nompe0y 8 npoMucaio80my 000Y8aHHI KUCHIO.

&' Onpauoit 3posymiit BukopucTait

S 4

JOBYBAHHSA KMCHIO. ITpomucaoBe foOyBaHHSA KUCHIO 3 MOBIiTPA IIO-
TpeOye cheliagbHOI ra3opo3AiJibHOI YCTAaHOBKH i Ay:Ke HU3BKUX TeMIlepa-
Typ. 1 nabopaTopHOTO criocoby mOoOyBaHHS KHUCHIO — PO3KJIAZAHHA BOAU
eJIeKTPUYHUM CTPYMOM Ha BOJAEHb i KHCeHb — MOTPiOHI cmerianbHe 00an-
HaHHA I TOCTIHHUN eJJeKTPUUHUHA CTPYM.

B 1a6opaTopii KrceHsb TaK0K 10OYBaIOTh i3 OKCUTeHOBMiCHIX HeOpraHiu-
HUX PEUOBUH, AKi JJETKO PO3KJIALAI0ThCA 3 BUAiIeHHAM KucHi0. OgHiero 3 Ta-
KHX pe40oBUH € rigporen mepoxcus H,0,, 1110 3a HoOpMasbHUX yMOB I1epedyBae
B piZxoMy arperatHoMy cTaHi. PeuoBuHA MOBiJIbHO PO3SKJIALAETHCSI Ha BOLY
¥ KMceHb HaBiTh 0e3 HarpiBamusda. [IpoTe, SKIO 40 TigporeH MepPOKCUIY IO-
natu HebararTo (Ha Kinuuky mmatensa) manran(IV) okcuagy MnO, — TtBepzoi,
HEePO3UYMHHOI Y BOJAi PEUYOBUHU YOPHOTO KOJILOPY, BUAIIEHHA KMCHIO 3HAYHO
IPUIITBUAIITYETHCA.

ITei mporiec TPoOBOAATSL Vv MIPUJIAAL M foOyBaHHA rasiB (mas. 18) ab6o B
caMOpPOOHOMY IIPUJIali, BUTOTOBJIEHOMY 3a 1OTO 3pa3sKoM.

2
B—3
i = 4
1
% 6
5
[ Man.18. Mpunan ana no6ysaHHs rasis

IIpunan ckaamaeTbea 3 MPOOIpKM 3i cKIAHUM TyOycom (1), mifiku
3 TOBTUM BimpocTkoM (2), BcTaBJIeHOI B ryMoBuii Kopok (3), rasoBigBigHOL
ryMoBoi TpyOKH (4), CKISHOTO HaKOHEUHHNKA Ha KiHI[i I'yMoBoOi Tpyoku (5),
Ipy:KUHHOTrO 3a:KuMy (6).

Manrau(IV) okcun mig uac 7o0OyBaHHA KHUCHIO 3 TiIPOreH MePOKCUIY IIPU-
CKOPIOE XiMiUuHYy peakiIiiio, ajle caM He BUTPAYaEThCA. PeUyoBHMHU 3 TaKOIO
Iielo Ha3WBaIOTh KaTaJizaTopaMu.
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I . KaramizaTopu — 11e peuoBUHH, AKi IPUCKOPIOIOTHh XiMiuHI peakiii,
ajie MPU I[bOMY CAMi He BUTPAYaIOTHCH i He BXOAATH 0 CKJIAIy IPO-
OYKTIiB peakririi.

VYV cxemax un XiMiuHUX PiBHAHHSAX peakIiliil opMyan KaTajaisaTopiB mu-
IIyTH HAJ CTPLIKOIO0 UM 3BHAKOM «=», HAIIPUKJIAI:
V,0,
280, + 0, = 280,.
Cepel HEOpPraHiYHNX PEUOBUH IPUKJIagaMu kamaJizamopie € marnras(IV)
okcunm, Banamiii(V) okcum.

Q Memanomyx KaTtanisaTtopu BUKOPUCTOBYIOTb HE NnLlie B nabopaTopi-
—~ sX, @ M Ha XIMiYHUX nignpuemcTBax. PisHOMaHITHI XiMiYHi
peakLiji B OpraHiami 1lognHu BiabyBatoTbCs 3aBAAKM pepMeHTaM.
_BaBAAHHSA | |3 nocTynHnx akepen Ao6epu iHbopmaLiio npo:
°* BUKOPUCTaHHS KaTaniaaTtopiB y MPOMUCIIOBOMY BUPOOHULTBI PEHOBUH;
* GEepPMEHT 4u rpyny GEepMeHTIB.
Pesynbtaty iHpopMaLinHOro noLyky npe3eHTym Ha YPOoLli.

SaenanHa 1. 33 HageaeHMI CXEMAMM HAMMLLITH XiMIYHI PIBHSTHHSI.

nnY-o-n4

t’, MnO,

H,0,~"% H,0, +0,1

HgO - Hg + 0,1

NaNO, - NaNO,+ 0,1

KMnO, - K,MnO, + MnO, + 0,1

3aepaHHs 2. | O6rosopiTb y rpyni i 3’acyiTe:

CKiJIbKM peakTaHTIB Y KOXHIN peakLi;

—  CKiNlbKU NPOAYKTIB peakLii B KOXKHOMY PiBHAHHI;

—  MPOCTUMW Y1 CKIIAAHVUMU PEHOBMHAMU € PEaKTaHTu;

— MPOCTUMW YUY CKITAAHVMU PEYOBUHAMMU € MPOAYKTU peakLiil.

3aenaHHA 3. | 3HanaiTb cninbHe B 3anncaHnx BaMn 'y 3aBgaHHi 1 XiMiYHUX PIBHAHHSX.

Y mpuposai Ta 1abopaTopigx BigOyBaeThCA YMMAJIO PeaKiliii, B AKUX 3 OJI-
HOTO peareHTa / peaKTaHTa YTBOPIOETHCA KiJibKa mPoAyKTiB peakirii. Taxi
peaxkiiii 06’eIHYIOTh B OJWH THUII ITiJf Ha3BOIO PeaKIlii po3KJIamy.
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Peaki1rii, B pe3yabTaTi IKMX 3 OTHI€T CKJIaTHOI PEYOBUHHU YTBOPIOETh-
cs1 ABi UM GiJIibIlIe HOBUX PEUYOBHMH, HA3UBAIOTh PeAKYiamU PO3KAaAdy.
CxeMa peakirii po3kaamy:

A@ ->A+@

PeakTtaHT MpoaykTn peakuii .

3aepaHHs | [MOMipKylA, Y1 MOXYTb NPOCTI PevyoBUHM BYTU peareHTamMu peakLin pos-
Knagy.

K TOBYTH 1 3IBPATH KUCEHB B IABOPATOPII? Tenep Tu suaem,
110 KMCEeHb B JJabopaTopii MosKHa HJOOYTH peaKIlieio PO3KJIAAY AesIKUX OKCH-
TeHOBMiCHUX PEYOBUH.

Ilepen mocaimHMKOM 3aB:KAU IIOCTAE MUTAHHA: «SIK IIpaBUIbHO 3i0paTu
ras, 1o BumingeTbeA? ». Iasa BigmoBigi Ha 1e muTaHHSA MOTPiOHO 3’scyBaTu
POBUYMHHICTB Ta3y y BOJi Ta MOT0 BiTHOCHY I'yCTHHY 34 IIOBiTPSAM.

Tasu 30uparoTs 1BOMa crocobamu (masi. 19).

TBepai peaktaHTn

NMocyanHa 3
NnoBiTPAM

fl::@

—_—_r— —mm =
1

a 16 2

MocyaowvHa 3
BOJOO

Man. 19. Cnocobwu 30upaHHs rasie: 7ai 16 — BUTICHEHHAM MNOBITPS;
2 — BUTICHEHHSAM BOAM

Cmoco6oM BUTiCHEHHS BOAM MOKHA 30mpaTu rasu, AKi B Hill moraHo pos-
YNHAIOTHCA, HAIPUKJIAL BOAEHD i KHCeHb. A OT aMOHiaK IIMM CIIOCOO0OM He
30eperrr, 00 BiH He BUTiCHATHME BOAY 3 MOCYANHI, B AKY HOT0 XOUyTh 3i0pa-
TH, 8 PO3UNHATUMETHCA Y BOJAi Ta B3aEMOisITME 3 HelO.

BuricuennaMm moBiTps Mo:KHa 30upaTH i ;oOpe PO3UMHHI, If TOraHo pPos-
YMHHI y BoAi rasu. AJjle € ofHA 3acTOpora: rasu, BaK4i 3a IMoBiTps, 301paioTh,
TPUMAIOUM IIOCYINHY-TIPUAMAaY, AK ITOKa3aHo Ha MaJaioHKy 19 (16), TobTo mo-
HU3Y JHOM. Barkuunii 3a IMOBiTPSA ras «IepeinBaTUMEThCA» Y MOCYAUHY-IIPH-
iMau i HamoBHIOBATHMeE Iii MOAiOHO 4O TOTO, AK BOAY HAJNBAIOTH Y CKJIAHKY,
OpobOipKy ToImo. A Temep yABU, UMM 01 3aKiHUMIacCA cIIpoba HAIIOBHUTH BO-
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I0I0 IPOOipKYy, mepeBepHYTY Aoropu AHOM? 3a aHAJIOTi€l0 CIIPOTHO3YI, U
HaAIOBHUTHCS BOHA BaXKUUM 3a ITOBiTPs rasom. Jleriri 3a moBiTps rasu 36upa-
I0Th cIocoOOM, ITI0 IToKasaHui Ha MaaoHKy 19 (1a).

~

MaJopo3unHHi y BO/Ii ra3u 30MPaOTh i BUTiICHEHHAM BOIM, i BUTiCHEH-

HAM NOBiTpsA. /[00pe po3UnHHI y BO/Ii ra3u 30MParOTh BUTiCHEHHSIM I10-
BiTpsa. [lepen 30MpaHHAM rasy BUTiCHEHHSIM IOBIiTpA, CIIEepIIy 00YucC-
JIOIOTH WOTO BiTHOCHY T'yCTHHY 3a MOBITPSAM, II00 00paTH IIpaBUJIbHE
posTalryBaHHS IIOCYIUHHU-IPUiITMaYa (OTOPHU UM JOHU3Y THOM).

HamoBuenHsa mNDOCyAuMHH-TIPpUMMaua KHCHEM II€PEBipPAIOTh TJiI0Y0I0
IepeB’aHOIO0 cKinkKoio. CKIiOKy migHOCATH 300Ky OTBOPY IIOCYAUWHM, i SKIIIO
KICEHb € B IIOCYANHi, TO TJIiloUa CKillKa ICKPaBO cIajlaxHe.

BaepanHs. | [oMipkyi, 4n MOxHa 3i6paTu ras rigporeH xjaopug, crnocobom BuUTiC-
HEHHS BOAM, AKLLO BiH J,0OpPE B Hill pPO3YNHSAETLCA. 3anpOonoHyi cnocib roro 30MpaHHs.

€
«

B XiMuHA GKAPBHMLS

IHOAi JocnigHMKY HE BOAETHCS 3i6paTn y NOCYAMHY-NPUAMaY KNCEHb
4y iHWY rasyBaTy PEeYOBMHY, BUOINEHHSA KO CNOCTEpIraeTbCyd B Npunagi
Ons nobyBaHHA rasie. Take TPanngeTbesl, SKLWO KOPOK HErepMeTUYHO 3a-
KpmvBae OTBIp npunany onas Ao0yBaHHA rasy, i rad Kpidb LWNAapUHKKA BUXO-
OUTb Y HaBKONMULLHE cepenoBuile. LLLo6 nogibHoro He Tpanunock, nepeq,
3anOBHEHHAM Mpunagy PevyoBMHOLO, 3 KOl f0OyBaTMMYTb ras, npunag
NepeBipsOTb HA repMeTUYHICTbL (Man. 20).

<

Man. 20. lNMepeBipka Ha repmMeTUYHICTb Npunagy ans no0yBaHHSA
rasiB

AKLLO KOPOK LLiSIbHO 3aKpMBa€E OTBIP i MPOHUKHEHHS ra3dy B MiCLL MOro
pO3TallyBaHHS He BigOyBa€EeTbCH, TO NOTPUMABLLN NPUIag y OOJMOHI, 9K
nokasaHo Ha mamntoHKy 20, 10-20 cekyHAd, MOXHa nNoba4ynTy BUAINEHHS
OynbbaLloK NOoBITPS, ke Oyn0 y npunagi i Bif HarpiBaHHs TEMIOO 40S0-
HE PO3LLIMPUIIOCH Ta HAAINLWIO Y BOAY Yepes rasosiaBioHy TpyOkKy.

lMepeKkoHaBWNCb Y FEPMETUYHOCTI Mpuiagy, MOXHa PO3MoyYMHaTH
no0OyBaHHS rasy.

79
YKpalHCbKNUN OCBITAHCLKUU BNOABHNYUN LEHTP « OpiOoH»



a HOBYBAHHS | SBMPAHHS
t HYMO JOCAIOAXYBATU KNCHIO

MeTa pocnigxeHHsa: 100yTH, BUABUTU i 3iBpaTh KNCEHb CNOCOOOM BUTICHEHHS NOBITPS.
PeyoBuHU Ta 061a4HAHHS: PO34YMH TAPOreH nepokcuay, katanisatop maHraH(lV) okeua
MnO,, wnatesb, NPOGIPKKM, WTATB A1 NPOGIPOK, KOPOK i3 ra3osiaBiaAHOI TPYOKOIO, Na-
6opaTopHMIA LITATUB, AEPEB’AHA CKiMnka, CipHUKK, NocyamMHa-nNpuinMaYd ans KUCHIO (Ximiy-
Ha CKJIsiHKa, konba, Npobipka), CkisHa nananyka.

3aBaaHHA. ] MpoBenu nocnigxeHHs 3 00OyBaHHSA Ta BUABJIEHHS KUCHIO.

Kpok 1. TNepeBip repMeTn4HICTb Npuiagy B MiCL,i po3TallyBaHHS KOpKa.

Kpok 2. CkopucTancs 4onomMoroto BumTens abo nabopaHTa i 3akpinv npunag BepTukasb-
HO B nanui nabopaTopHOro wTaTmMea Tak, LWob KiHeub ra3oBiaBigHOT TPYOKN Maiixe Top-
KaBCsl AHa NocyauHu, B Ky 36upaTMMeLl KUceHb (man. 21).

Man. 21. JobyBaHHSA Ta 30MpaHHA KWUCHIO CMOCOOOM BUTICHEHHS
noBiTps

Kpok 3. Bigmipsin 2 Mn rigporeH nepokcuay i Hepes BiaKpUTUii KOPOK 3anuii ioro y npm-

nap. MNepL HiX 3aKpUTK KOPOK, BHECU Y NPOBIPKY Ha KiHYMKY LinaTens katanisatop —

maHraH(IV) okeumg,

Kpok 4. CnocTepirait 3a peakLi€eto i1 nepiognyHo nigHOChb A0 KiHYMKa ra3osiaBigHoi Tpy6-

KM TNito4y CKinky. Ak TiNbkK BOHA 3aropuTbCs ICKPaBo, Lie 03HavyaTMme, Lo i3 npobipku

Ta ra3osigBigHOI 'yMOBOI TPYOKKM BCE MOBITPSA BUTICHUIOCH KUCHEM i MOXHA MEPEXOANTH

[0 NOoro 36MpaHHs.

Kpok 5. 36epu knceHbs y npobipky cnocoboM BUTICHEHHS NOBITPSA. HanoBHEHHs Npobipku

KNCHEM MNepeBipsar TNiIK0HYOI0 CKIMKoIo.

3BiT NP0 BUKOHaHEe OOCNIAXEHHS Ta BUCHOBKM 3anuLUn Y 30T Y BUrnaai Tabnuui 15.
Tabamus 15

Kpok TBoiV gii Pe3ynbTat, TBOi MOSICHEHHS
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BigyanisyBatu i npaBuiibHO BUKOHATKU Le OOCNIOXKEHHS TOOI JONOMOXe
nepernan Bigeo 3a rnokavkaHHsam https://qr.orioncentr.com.ua/ifcEo
abo QR-konom.

7

() TOBI 4O GHAT W

1. [0 ®i3nYHMX 4 XIMIYHUX S9BULLL HAaNeXaTb:
a) noOyBaHHS KMUCHIO 3 MNOBITPS;
0) nobyBaHHS KMCHIO 3 BOAN?
2. 9ki pe4yoBMHU HA3MBaIOTb KaTanidatopaMmn? Haeegu npuknagm peak-
L i3 BUKOPUCTaHHSAM KaTasi3aTopis.
3. 9ki BnacTMBOCTI rasonofibHOI pevyoBUHM HeoOXioHO BpaxoByBaTW,
wo06 npaBuabHO ii 3i6paTn?
4. O3Hanomcs 3i cxemaMu peakuin po3kiany PeYOBUH i3 BUAOINEHHAM
KMCHIO | HANULLW PIBHSHHS peakLii:
Ag,0 — Ag + O,1;
KCIO, — KCI + O,1;
KNO, — KNO, + O,1.
3a 0HMM i3 PiBHSAHb CKNaam yMOBY 3a4a4i Ha 004YNCNEHHS 3 BUKOPUC-
TaHHAM KiNbKiCHUX BiAHOLLEHb PEYOBUH Y XiMiUHI peakLii.
5. 9kuin MantoHOK iNOCTPYE NPaBUIbHUI CNOCIO 30MpPaHHA BUTICHEHHAM
NOBITPS BYIJIEKNCOrO rasy, a akuin — renito? Bignoeigb 0OrpyHTYA.
R
—>
— >
a 6 B

6. HaBegw BnacHi npuknaau rasis, ki MoxHa 36upaTtn cnocobamu, Lo

intocTpye manioHok 19 (c. 78).
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‘8§17 = 3AKOH OB'EMHMX BIAHOLLEHb
[A3IB

@ Haseu gidomi mobi 3aKOHU i3 NPUPOOHUYUX HAYK.
@ Coopmyniil 3aK0H 30eperceHHs MACU 8 XIMIUHUX PeaKyisx.

- ¥
&' Onpauoit 3posymin | | BukopwucTait
- -

To6i BimoMo mpo KimbKicHI BiJHOIIIEHHA PEUYOBUH Yy XiMiUHMX peaKIiax
i mo 1 Monmb OyAb-IKOI rasyBaTol PeUOBMHHU 3a HOPMAJBLHUX YMOB 3aiiMae
00’em 22,4 j1. Yu momupoOOTLCA KiJbKicHI BigHOIIeHHA rasiB y XiMiuHMX
peakIiigx Ha BigHOIINEHHSA 00’€MiB peareHTiB / peaKTaHTIB Ta IPOAYKTIB pe-
aKIii?

OB’€EMHI BITHOIMEHHS T'A3IB ¥ XIMIYHUX PEARIIAX. ®pan-
nysbkuii yuenuii JKosed Jlyi I'eii-Jltoccak ekcrmepuMeHTaIbHO BCTAHOBUE,
110 00’eMu rasiB, SKi BCTYIIAIOTh V PEAKI[il0 Ta YTBOPIOIOTHCSA BHACJIITOK pe-
akIrii, cuiBBigHOCATHCA MidK COD0OIO AK HeBeJIMKI il uncia, axki 3d0irarorecs
3 KoeilieHTaMu B piBHAHHI peakIrii.

Kozed Jyi I'eii-Jltoccax (1778—-1850) — ¢ppannmyspkuii XxiMmik i Qpisuk.
Moro maykoBi mpami crocyloThca pisHuX ranyseit ximii. Bim Bigkpus y
1808 p. sakoH 00’eMHUX BiJHOIIIEHL I'asdiB, IO YBIiHIIIOB y HAYKY AK 3aKOH
Teii-JItoccaka, mepium 100yB IIPOCTY PeUOBUHY Hox i mooyayBas (1819 p.)
KPHUBi 3aJI€}KHOCTI PO3YMHHOCTI coJjieil y BOAL Bif
Temieparypu. Pazom i3 ppaniysskum ximikom Mi-
miesiem Exxernom Illesperne (1786—1889) orpumas
nateuT (1825 p.) Ha BUPOOHUIITBO CTEAPUMHOBUX
CBiUOK, IO CTAJIO TIOYATKOM HOBOI mo0u B icTopil
OCBiTJIEHHA.

IITopasy, Oepyuu omHaKOBi 00’eMu rasorofmio-
HUX PEYOBUH BOIHIO i XJIOPY, AOCIiZHUK HOOyBaB
aBa 00’emu rigporen xjaopuny (xmaoposoxnuio) HCI 3
OJHOI'0 00’€MYy BOIHIO I OJHOT'0 00’ €My XJIOPY.

Hanumemo ximiune piBHAHHSA i€l peakirii Ta ‘
POBTJISHEMO B HOMY BiJHOIIEHHS KiJbKocTi peuo- — Kosed Jlyilevi-Jlioccak

. . , . (1778-1850)
BUHU i KijbKicHI BigHOIIIEeHHS 00’ €MiB rasis:
H, + Cl, = 2HCL
1 mosnpr 1 moan 2 MOJIb
1v 1V 2V

Teii-JIroccak TaKOK IIPOBOAUB JOCJIiAM 3 iIHIITMMY Ira3yBaTUMM PeYOBMHA-
MU, 30KpeMa 3 BOLHEM i KICHEeM.

Y 1808 p. yuenuii chopMyJIr0BaB 3aKOH 00’€MHUX BiTHOIIIEHEL rasis, AKUHI
Ha3MBaloTh 3akoHOM ['eii-JItoccaka.
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~ 3akon 06’emHuUX 6i0HOULeHb 2a3i6: y XIMIUHMX peakKuiiax o00’emMu
ra3yBaTHX PEUYOBHH CIIBBiTHOCATHCSA MiK CO00I0 SIK HEBEJHUKi Ifiji
yucIa.

3aKO0H IO PIOETHCA HA PeaKIlii, 1110 Bif6yBaoThCA 3a IOCTIHHOTO THUCKY .

SIK 3A 3AKOHOM T'EN-JIIOCCAKA OBYHUCJIFOBATHU OBF’€EMH TA-
3IB ¥V XIMIUYHMUX PEAKIIIAX? 106 obuncauTu o6’eM radyBaTuUX pea-
TeHTiB / peaKTaHTIiB i IPOAYKTIiB peakIiii, cai BUKOHATH [ii 38 POSKPUTUM Yy
TabJIUII] aJITOPUTMOM.

3agayva 1. 064McnIMMo 06’eM KMCHIO, B KoMy cnanunm eteH C,H, o6’emom 40 11, i 06’em
BYI1EKMCIOro rasy, Lo YyTBOPUBCS. YCi BUMipU NPOBELEHO 33 OLHAKOBUX YMOB.

Ne gii Ais Pe3ynbtar

1 Mnwemo ximivyHe PIBHAHHSA CH,+ 30,=2CO,+2H,0

BcTaHOBMOEMO KiJIbKICHI
2 . . 1 Mmonb 3MOJIb 2 MOJb
BiJHOLLUEHHS rasis

3 B_CTaHOBmoeMo 96 EMHI 1V 3V 5V
BiOHOLLEHHd rasis

AHanizytoun 06’eMHI BigHOLLEHHS
, rasis, 4OX0AMMO BMCHOBKY, LLIO 06’€M
O6uncnioemo 06, eEmMn KVMCHIO BTPUYi, a8 06’€M BYrneKncnoro
4 PE40BUH, MPO Akl | rasy — Bagiui GinbLui 32 06’€M eTeHy:
3anuTyeTbCS B YMOBI 3aaui _ _ _ .
V(0,)=3VCH,) =3 - 40n=120 n;
V(CO,)=2V(CH,)=2-40n=80n
Mpopearysano 120 N KUCHIO;
yTBOpmnocs 80 1 Byrnekmcnoro rasy

3anucyemo BianoBiab

3a po3rngHyTUM anropuTMOM PO3B’SXKEMO 3agaqy 2.

3apgaya 2. Y 30Hi rpo30BOro po3psany remnepartypa carae noHag 2000 °C. 3a Takmx ymoB
a30T i KNCEHb, W0 NepebyBaioTb y CKaai NOBITPS, B3AEMOLIIOTb MidXK COO0I0 3 yTBOPEHHSAM
rasyBaToi pedoBuHu HiTporeH(Il) okcuay. O64mcnnmMo 06’emMum peareHTiB (H. y.), HEOOXiaHi
ons ytBopeHHs 100 n npoaykTy peakduii.

Bimomo: Po3p’a3zanHa

V(NO) =100 x 1. N, + 0, = 2NO.

V(N,) —? ‘ 2. 1wmoxub:1wmoxs : 2 Moub.

V(0,) —? 3. v . 1V . 2V.
4. V(N,)="1/,V(NO)=100: 2 =50 (x).
5. V(0,)='/,V(NO)=100: 2 =50 ().

Bigmosias: mpopearysaio 50 a1 kucHio i 50 1 azory.

M CKOpUCTaBLUMCb PO3MASHYTMM anrOpUTMOM i HABEAEHUMMU
y naparpadi ymoBamum 3a4a4 Ta iXHiMU PO3B’A3KaMM 9K 3pa3koM, CKNagiTb
YMOBM 3334, PO3B’A3aHHS KX NOTPeOYye BCTAHOBEHHS 06’ €MHMX BiHO-
LeHb rasis. BukopucTrarite HaBeieHi HMXKYEe CXeEMU PIBHAHD:

nnY-o-n4
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CO+0,— CO,1;
H,+0,— H,0;

H,+S8 — H,S1;

CH, + Cl,— CH,CIt + HCI?.

3aBpaHHA 2. | Po3sB’axiTb cknageHi 3agadi.
o

B ximiuma CrAPEHULS

3agaya 3. Sknii 06’eM aMOHiaky YTBOPUBCS, FKLLO MOYaTKOBA CyMill
a30Ty Ta BoaHo Mana 06’em 90 n, a nicnsa 3akiH4eHHS peakLii 3anumnno-
cs 10 nasoty? O6’emun rasie BUMIipsIHO 3a 04HAKOBUX YMOB.

Po3B’a3aHHg
CknagemMo piBHSAHHS peakuii Ta po3rnsHemMo 00’ €MHI BiAHOLWEHHS ra-
3iB:
N, + 3H, = 2NH,.
1V : 3Vv: 2v
4V
Ycboro B peakujto Bctynae 4 o6’emu peareHTiB. 3a BigOMOCTAMM 3
YMOBU 3a4a4i 064Mcnnmo, Ckifibkn Le niTpie. BigHiMemMo Big, 3aranbHOro
06’eMy MOYaATKOBOI CyMiLli a30Ty 1 BOAHIO 00’EM a30Ty, WO 3a/MLLUNBCS
nicns 3akiH4eHHS peakLir:
90n-10n=280n.
Otxe, 4V=80n. Tomi 1V=80n:4=20n.
3a KiNbKiCHAMW BiOHOLLIEHHAMM/ ras3iB y PiBHSAHHI peakuii 064nCnoemMo
00’eM aMOHiaKy:
V(NH,) =2V =2 - 20 n =40 n.
Bignogipgb: yreBopunocs 40 n amoHiaky.

@, TOBI 1O CHAT U

1. EtuH C,H,, skunit BUKOPUCTOBYIOTb AJ/19 Pi3aHHA i 3BapioBaHHA MeTa-
nis, B3aemogje 3 knucHem 3a cxemoto C,H, + O, — CO, + H,0. 3anuium
00’EMHI BiHOLLEHHSI PEYOBUH Y PIBHSAHHI L€l peakuii. 3a BCcTaHOBME-
HMM BigHOLLUEHHAM ob4ncnn 06’eMn peareHTiB, SKLLIO 006’eM yTBOpe-
HOro Byrnekucnoro rasy gopisHiosar 400 n. Yci BuMipn npoBeaeHo 3a
O[JHaKOBUX YMOB.

2. 3a CxeMol0 PiBHSAHHSA peakLii FOPiHHSA aMOHiaky

NH,+0O,— N,+H,0
HanMLUWN PiIBHAHHSA peakLil 1 064ncnu 06’eM KUCHIO, B AKOMY Crianmin
80 n amoHiaky (H. y.).

3. Yu4HiBCTBY 3anponoHyBanu obumcamtn o6’em BOOHIO, [oOyTUIA pO3-
KINaAaHHAM eNnekTPUYHUM CTPYMOM BOAWM 3 YTBOPEHHaM 160 n kuc-
HIO (H. y.). lMicna npoBeneHHs 0O4YMCNEeHb OOHI BiAMOBINW, WO BOAHIO
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nooynm tex 160 n, iHwi — 320 n. MNMpoBean 064YNCNEHHS 3 BUKOPUC-
TaHHSAM 3aKOHY 00’EMHUX BiIHOLLEHb radiB Ta NepeBip NPaBUIIbHICTb
o06ox Bignosigen.

4. HitporeH(ll) okcua, wo yTBOPIOETLCS Nif, Yac rpo3u (amBe. 3agady 2 y
naparpadi), NPOAOBXYE B3aEMOLIATU 3 KNCHEM MOBITPA, YTBOPIOIO-
4yn HiTporeH(lV) okcma. Hanmwmn ximiyHe piBHAHHS UIET B3aemMogil Ta
obumncnu 06’emM NpoaykTy peakuii, akuio npopearysano 40 N KUCHIO
(H.y.).

e

9
‘818 ' KWCEHb I TOPIHHS

@ IIlo, Ha meot dYymKky, 00’ €OHYE BUKOPUCMAHHA NAJbHO20 Y 08UYHAX A8-
momooinig, rimaxia, pakem, 8Yzilas HA MenJo8UX eJeKMPOCMAHUIAX,
Opos y neui a6o kamini? C8010 6i0no6idv nopi6HAil 3 HAAEHOI NPO Ue Ha-
YK08010 iH(opmayicro y napazpagi.

@ Akxuill i3 3acmepexcausux 3HAKI8 nonepedrac, Wo pevosuHa JezKo3ail-

mucma?
@ Hasedu npukaadu idomux mobi sezkodailmucmux mamepiauis.
~ -
o' Onpauton 3po3ymii Bukopuctan

~y

KHCEHb — XIMIYHO AKTHUBHA PEYOBHHA. 3-moMmis mpocTux
PeUYOBUMH 3a XiMiUHOI0O aKTHUBHICTIO KHMCEHb IIOCTYHAaEThCA Juile (¢propy. Bin
pearye 3 6araTbMa IPOCTUMH i CKJIAIHUIMU PeUYOBUHAMU (KOLANMC).
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Ceitnuan 1-4 (konaxc Ha c. 85) 1MOCTPYIOTH B3aEMOil0 KICHIO 3
OPOCTUMU pedoBMHAMU: cipkoio (1), Byruemnem (2), marmiem (3), 3aaisom
(4); cBiTiMHM 5—6 — TOPiHHA CKJIAJHUX PEYOBUH: 5 — ropinaa merany CH ;
6 — ropinnsa eruny C,H,.

3aepanHa 1. 33 cxemamy 3anuLLITL PIBHSHHS B3AEMOLI KMCHIO 3 MPO-
MI4-0-nY CTUMW pevyoBUHaMU, 306pa)KeHI/IMVI Ha KoJs1axi:

S -II-VO2 — SXOy — cynbdyp(lV) okeuna, cipuncTtuin ras (1);
C+0,— C0, — kap6oH(IV) okcua, Byrnekucnwii ras (2);
Mg +0,— MgXOy — MmarHin okeng, (3);

Fe + O, — Fe,0, — 3anizHa oxapuHa (4).

Y KOXHIl i3 uMX peakuin BUOINAETbCA TennoTa.

M CKOPUCTaBLUNCHL KOJIaXeM Ha CTOPIHUI 85, ykaxiTb (i3vyHi sBMLa,
LLLO CYNPOBOAXYIOTb KOXHY peakL,ito.

3aBaaHua 3. | 3'qeyiite, CKibky PEAreHTIB / PEAKTAHTIB | CKibKM NPOAYKTIB peakLii y
KO>XXHOMY PIiBHSAHHI.

_333-”-3““"_”- MepeBipTe NPaBUIbHICTb BUKOHAHHS 3aBaaHb 1-3, 0OMIHSBLUMCH pe-
3ynbTaTtamu 3 iHLLUO rpymnoto.

PEAKIIIT CIIOJIYYEHHS. V xiMiuHUX piBHAHHAX i3 pyopuku «ILmid-o-
IJIiY» € 110 JBa PeareHTH i JIUIIe OAUH IIPOAYKT peaKirii.

3aeganHa 1. | [MoMipkyid, 41 MOXHa peakLi 3 ABOMA peareHTamu i OAHUM NPOAYKTOM
peakuii BifHeCTV 00 peakLi po3knany?

Peaki1iii, B pe3yabpTaTi AKNX i3 TBOX UM KiIbKOX PEYOBMH YTBOPIOETHCA
OIHA PeYOBUHA, HA3MBAKOTh PeAKUIAMU CNOLYLEHH .

Tun Cxema peakuir Mpuknaagn
PEAKLLIT A + @ - A @ Zn+S=2ZnS
CMONYYEHHSA CaO + CO,=CaCO0,

peareHTun/ npoaykT 2C0 +0,=2C0,

peakTaHTV peakuir

B3AEMOAIA KNUCHIO 31 CKJIATHNUMU PEYOBUHAMMN. KuceHb Bu-
SAABJIsIE XIMIUHY aKTHUBHICTD II[OJ0 0araThbox CKJIALHUX peuoBuH. Hampukian,
CKJIaJHUK IIpupoaHoro ragy meran CH, saropae B HbOMYy 3 yTBOPEHHSAM ByTJIe-
KMCJIOTO Ta3y 1 BOIU:

CH, + 20, = CO, + 2H,0.

ITro xiMiuHY peakIrito CyIpoBOIKYIOTH ABa (DidWMUHI ABUINA — CBiTJIOBE ¥
TeIJIOBE.
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Opraniuna peuosnna riwokosa C.H ,0,, moTpanuBiu B OpraHism JIOAUHA
3 XapuoOBUMU IPOAYKTaMU, 3a3Ha€ XiMiUHUX ITIePETBOPEHD 3a YUACTIO KMCHIO
y IIPUCYTHOCTI KaTaJjisaTopis ((pepmMeHTiB). Y TBOPIOIOTHCA BYTJIEKUCIUHA ras
i Bozma, BUBIIbHAETHCS IMOTPiOHA AJIA KUTTEMISILHOCTI OpraHisMy eHeprid.

ITeit mporiec Ha3uBaeTheA guxanuAM. CymMapHe PiBHAHHS TUXaHHS:
CH, 0, +60,=6CO, + 6H,0.

B ycix posrisHyTHX OpPUKJAagaxX He3aJeKHO Bil TOTo, IIpocTa 41 CKJIAJ-
Ha PeYOBMHA B3AEMOifANa 3 KMCHEM, IPOAYKTAMHU PeaKIlii Oy OKCUAU TUX
eJIEeMEHTiB, 3 aTOMIB AKX CKJIQJaJNUCh peaKkTaHTu. 3ajisHa oxapuna Fe,O,
€ nozasiiauM oKcunom Pepymy — Fe, O, « FeO. fKmo  KUCHIO B3ATO 3 He-
mocradero (MeHIIe, HisK TOTPiOHO 3a KiIbKiCHUM BiZHOIIIEHHAM PEYOBUH 1A
YTBOPEHHS OKCHUAY / OKCHUIiB), TO CepeJ IPOAYKTiB peaKkIlii Moske OyTH i mpo-
CTa PeYOBMHA, HAIIPUKJIA:

2H,S + 0, = 25 + 2H,0.

2
rizporeH cyabdin cipka

3aepanHa 2. | Hanvwn ximivHe piBHAHHA B3aeMoA)i rigporeH cynbdigy 3 KUCHEM,

KO NpoaykTamm peakuil € cynbdyp(lV) okeng i Boga.

I'OPIHHA B KUCHI K XIMIYHE ABHIIE: KOPUCTD I HEBE3IIEKA

I'opinnam Ha3MBaIOTH peakIlii, M0 CYNPOBOIKYIOTHCA YTBOPEHHAM
TelLIa i cBiTaa.

3aspaHHa 3. | Y1 MOxHa 300paxeHi Ha kosaxi (C. 85) xiMiyHi aBuULLA BiOHECTWN OO0
peakLiii ropiHHa? Bignosigb oOrpyHTYyiA.

Topinusa peuoBuH BinOyBaeThCs He Julllie B KucHi. Hampukian, samiso ro-
PHUTH Y KUCHI I y XJI0pi.

Topinmua — mepmra ximiuHa peaxiiis, AKy JIOAWHA HaBUYMJIaCS 3ilCHIO-
BaTH i BUKOPMCTOBYBATH, II[0 CYTTEBO BILIMHYJIO Ha ii sKuTTdA. I3 TOro uacy
M goTemep IA PeaKIlisi IMMPOKO 3aCTOCOBYETHCA YV IMOBCAKIEHHOMY KUTTL
JIOOUHU, eHepreTulli, BUPOOHUIITBI peuoBMH i mMaTepiaiB, pisHHX BUIaX
TPAHCIOPTY, iHIINX IraJy3ax.

3aepanHa 4. | Cknaam po3nosigb NPO BUKOPUCTAHHS FOPIHHS, INIOCTPYOYK i npukna-
namMn.

Sk 110 ropiHHS BifOyBaeThCS KOHTPOJIHOBAHO, AK, HAIIPUKJIAL, Y Ta30BUX
MJINTaX, IBUTYHAX aBTOMOOiJIiB, HA TEIJIOBUX €JIEKTPOCTAHIIISAX, TO KOPUCTDH
Big mboro mesamepeuna. CTuxiliHe ropiHHS BKpail HeOe3meuHe Ii pyiHiBHE
(rkonaixc).
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Yac Big uacy Ha BUPOOHUIITBI TPANIAIOTHCA BUOYXU TOPIOUYUX PEUOBUH,
3MiITaHUX i3 KMCHEM, HAaCJIiJKOM SAKUX CTAlOTh pyHHYBaHHA IIpeIMeTiB i Ha-
BiTh JIOACHKI BTpaTu. BubyxoHe6e3IeUHNMU € CYMIillli MOBiTPA 3 METaHOM,
MOBiTPA i mapiB 6eH3UHY, TOBITPA i GOPOITHAHOIO IUJIY Y ITYKPOBOI ITyAPH.

YMOBHUA BUHUKHEHHA I ITPUIIMHEHHA T'OPIHH{A. Onui peuoBuHM
3aroparoThCs BiJ 3alIajIeHOTo CipHMKA Bifgpasy, iHIIIi MoTpedyIoTh J0AATKOBO-
ro HarpiBaHHsA. 3o0KpeMa, 11100 BYIJIellb ropiB y KuUcHi (cBiTiimHa 2 HaA Ko.a-
Jci, 10 Ha ¢. 85), BYIIIMHKY JeAKHWH Yac HarpiBalTh y MOJyM’i CIUPTiBKH,
i TiBKM ImicJjida TOro, K BOHA IIOYAaJia JKEeBPiTH, BHOCATH YV KOJIOY 3 KIICHEM.
Harpisamusa 6ys1o HeoOXigHMM, IIT00 TeMIepaTypa BYIVIMHKH JOCSTJIAa TeMIIe-
paTypu 3aiiMaHHA I PO3IIOYAJIOCA CTifiKe TOPiHHA.

Temnepamypoio 3aiimMaHHA Ha3UMBAIOTh TeMIepaTypy, Micias gocar- :
: HeHHSA K01 PO3IMOYNHAETHCA CTilKe TOPiHHS PeUYOBMHU / MaTepialiiB.

3Bifcu poOMMO BUCHOBOK, 1110 YMOBaMU BUHUKHEHHSA TOPiHHA PEYOBUHU €
HasBHICTH KVCHIO Ta HarPiBaHHA [0 TeMIepaTypu 3aliMaHHA.

' POpMyUMOEMO HABHANBHY MPOGaEMY Ta PO3B’A3YEMO Ti

[LLo MOTPi6HO 3p0BUTH, 0O FOPIHHA MPUTTUHUAOCA?

Y posB’sa3anHi mpobsiemMu TOOI JOIIOMOMKYTH 1JIIOCTpAaIlisg Ta OIUC JOCTIiay,
300pasKeHoro Ha MAJIOHKY 22.

Y mopIieJsHOBY YAaNIKy HaJWJIMW eTaHoJ (eTHJIOBHI CHOUPT) i ImigHec/u
cipuuk. IIroro O0yJsio JocTaTHBLO, 1100 PO3IIOYAJIOCS CTiliKe TOPiHHS €TaHOJIY
CUHIOBATHUM i 0e3 KinTaBu moayMm’ aM. Ilicasa mporo uamky 3 pe4oBUHOIO, 1110
OPOIOBIKY€E TOPiTH, HAKPUINU KapToHOM. Ilosym’sa IMBHUAKO 3Tacjo, a Kap-

88
YKpaIlHCLKNUN OCBITAHCbKUW BUOABHUYMN LEHTP «OpioH»



TOH He 3aropiBca. B ommcarnomy gociriai HaAaBHI 1B
YMOBH, III0 YHEMOJKJINBJIIOIOTH TOPiHHA PEYOBUH i
marepiaJris.

ITomipryii:

— YoMy HicJIsI HAaKPUBAHHA KapTOHOM I'OPiHHSA

CIUPTY CTAJIO HEMOKJIUBUM, SKIIIO TOpIoYa pe-

YOBMHA 3aJIUINIAJIACSA B YATIIITi?

— YOMY He 3aropiBcs KapToH, aJi»Ke BiH HaJe-

JKUTH A0 TOPIOYNX MaTepiamrin?

BiamoBiBmnm mpaBuabHO Ha ITOCTaBJIEHI 3amu-
TaHHHA, TH 3PO3YMi€Il, 110 YMOBAMHU IPUIIMHEHHA  Man. 22. [OpiHHS eTaHony
TOPiHHA €: IPUINHEHHS JOCTYNY KHUCHIO (TIOBiTPS)

i BHMIKEHHA TeMIIepaTypu HUKUe TeMIIepaTypu 3aiiMaHHA PEUOBUHMU.

—

L XIMISE [ )KUTTSH

3 BOrHem cnip, 3aBxam 6yt o6epexHuMm, ane He 3ariBum Oyae 3HaTy crnocobu
NPUMNUHEHHS TOPIHHSA. 3aneXHo Bif MMOLL 3aropaHHs BOHU MOXYTb OyTU PisHUMU
(man. 23).

Man. 23. 3acobwu ong NPUNUHEHHS FOPIHHS: @ — BYINEKUCIOTHUIM BOFTHEraCHUK;
6 — xOBApa 3 HEropKYOoro Martepiany; B — Nicok; r — Boaa
HarnuacTiwe ang npunuHEeHHs rOPiHHS BUKOPUCTOBYIOTbL BOAy (Man. 23, r). BoHa He
ropuTb i 3abe3nedyye 06UABI YMOBU MPUMNUHEHHSI TOPIHHA — 3HUXYE TemnepaTypy
HMXYe Bif, TeMMepaTypu 3aiMaHHs, a BOAsHA napa, Ha siky NnepeTBOPIOETLCS Yac-
TUHA PIgKOI BOAW, YCKIIAAHIOE A0CTYN NOBITPS (2 OTXe, N KUCHI0) A0 NpeaMeTiB, LWo
ropsiTb.

3aepaHHa | 3’9CYNA, e Y WKONi 3HAXOANTLCS MOXEXHUIA LWMT Ta ki 3ac00u raciHHA
BiH MiCTUTb.

Q Me,ﬂ,iaﬂOLLlyK I3 pocTynHux TOOI iHDOpMaLINHUX Oxxepen naisHalics
—r— Npo NPO@ECII0 NOXEXHMKA. FK NOXEXHUKM ybe3neyy-
10Tb cebe Bif, BNIMBY BUCOKUX TEMMEpPAaTyp i BiAKPMUTOrO BOFHIO Mif, Yac raciHHsg no-
Xexi? 7ki 3acobu raciHHa 3aCTOCOBYIOTb? Y GKMX 3aknagax OCBITU MOXHa 34006yTu
npodecito noxexxHmka? Aki 3acobu iHAMBIAYanbHOrO 3aXUCTY Ta SKa TEXHIKA € Y PO3-
NOpPSAXEHHI BOrHeGopLiB?
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U XIMIYHA CKAPEBHMLISH

IcHye 6GaraTto npuknaaie B3aeMomjii KUCHIO 3 PE4OBMHAMN, WO HEe Ha-

nexaTb 00 peakuin ropiHHS, 60 BOHM HE CYNPOBOOXYIOTLCHA YTBOPEHHSAM
BOrHIO. 9K npuvkian MOXHa HaBeCTU FHUTTH Onasioro JINCTS, 3ripKHEHHS
BEPLUKOBOIro Macna, ip>aBiHHA 3ani3a.

B3aemopito pe4yoBuH 3 KNCHEM, Mif Yac 9KOI BULINISETbLCA TENI0Ta N He

BinOyBaETbLCA 3aropaHHs, Ha3nBaloTb NOBISIBHUM OKUCHEHHSM.

[oBifIbHE OKMCHEHHHA OpPraHivYHMX PEeYOBUH Yy CKNadi rHot, 3aknage-

HOMO y MapHUK 41 TEMNLLIO, NiAIrpiBa€ rpyHT, YM CTBOPIOE CMPUATIIMBI
YMOBU ON19 POCTY POC/INH. [AnxaHHS — npukiag noBiJIbHOr0 OKUCHEHHS
B XMBI NPUPOAI, 3aBOSKN SKOMY XWBI ICTOTU 00EPXYIOTb HEOOXiaHY Ons
XUTTS €HEPrito | pe4oBUHN Ansa NnobyaoBu Tina.

@ TOBI O CHAT U

1.

2.

AKi yMmOBWM HEOOXiOHI A1 BUHUKHEHHS TOPIHHS, a aKi — AJ19 oro npu-
MUHEHHA?
YyM KOPUCHI rOpiHHS 1 NOBifIbHE OKUCHEHHS Ang nioguHn? Haseom
npuknaan.

. Cknagn dopmynm GiHAapHUX CNOMYK i HANULWWIM PIBHSAHHS peakuir 3a

cxemamm. Po3Tallyin piBHSIHHS peakuin 3a 30iibleHHIM cyMu koedi-
LLIEHTIB:

I
ACu+0,—-Cu0,;
v
BP+0,—P O
\
B SiH,+0,— Si, O, + H,0;
rcH,+0,—»Co,+HO.

3a micaub ciMm’a cnoxuna 336 m® npupoaHoro rasy. Ckinbkn meTpiB
KyOi4HMX KMCHIO BUTPATUIIOCh Ha MOro ropiHHA Ta CKiNbku M3 Byrnekuc-
noro rasy Hagjrwno B atmocdepy? Yci Bumipu 3pobneHi 3a ogHako-
BMX YMOB. YMICT METaHy B NpupoaHOMYy radi Beaxkatu pisHumM 100 %.

. MigroTyin Ta Nnpe3eHTy nnakat «OpiHHA 11 ekonorivyHi npobnemMn Ha-

LLOT MNaHeTn».

. MpokomeHTyn BUCNiB: y A0AANMBUX pyKax FOPIHHSA € HaAiiHUM MOMiy-

¢

HUKOM, a B Heagbanux — Hebe3rnevyHM ABULLLEM.
Hanunwwu ¢paHTacTnyHe onosigaHHsA Ha Temy «[naHeTta 3emns 6e3 pe-
aKLLiN FOPIHHS».
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S
819 ~ NOHATTA PO OKCUAMN.
B3AEMOZIS OKCIZAIB 3 BOAOK

Qum ¢isuuni ssuuia 8i0pisusiomoscsa 8i0 ximivHux?
Lo nHasusaomv po3uurnom?

3 4020 ckadaemouvcs po34ur?

Haseu gidomi mobi kucaiomu ma ixHi popmyau.

eeee

TBoe mepiile 3HAKOMCTBO 3 OKCHAAMH BimOyJioch IIifi yac OmaHYBaHHS
YMiHHAMY cKJamaTu QopMyau i Ha3Bu 6iHapHUX cmoayk (§ 3).
3acmocyit Habymi 6MiHHA i cKAA0U POpMYAU:

II I III III A% I I I
Zn O ,MgCl ,Cr O ,FeO,BrO,HBr,AlO,NaS,NO.
Xy X 'y Xy Xy Xy X v Xy Xy Xy
3-noMisk cKiaazeHnx (OpMyJI BUININK i Ha3BA GOpMyanu GiHAPHUX CIIO-

ayk OKcureny.

«! Onpauoit 3posymiit | BukopucTai

¢

IMOHATTHA ITPO OKCUJIN. ¥V craani Bunmucanux To0600 GOpMYyI € Me-
TaJdiuHi 1 HeMeTaJidyH] XiMiuHIi eleMeHTH, eJJeMEeHTHU 3i CTAJIOI0 Ta 3MiHHOIO
BaJIeHTHOCTAMU. AJie B KOXKHill popmyti HagBuuii OKcureH, i ipyre cioBo
B Ha3Bi IIUX CIOJYK — «OKCUI». BiHapHi cmonyku Oxcureny o6’ e IHYIOTh B
OJIHYy I'PyIly / KJac HeOPTaHiYHNX PEUOBUH 3 HA3BOIO «OKCUAU» .

I . Oxcu0d — OGiHapHa cIoJyKa XiMiuHoro eiemMeHTa 3 OKcUreHoM.

Ilosnauumo cmonyuenuii 3 OKCUTeHOM METAJTIUHUN Y1 HeMeTaJiuHUHi
eJIeMeHT BeJINKOIO0 JiTeporo E i 3anmuieMo sarajbHy (hOPMYJIy OKCUIiB:

n II
EO,

e N — BaJIGHTHICTDL eJIeMeHTa.
OKcuau J0BOJIi IOIMUPEHi Y IPUPOIi.

3aepavua 1. | Cknagn dopmynmn okeuais: Tigporeny, Cwuniuito(lV), AnoomiHilo,

Kap6ory(lV), @epymy(ll), Depymy(lll).
CknaneHi To6oto dopmynm € popmMynamMmm HaiMoLLNPEHILLIMX OKCUAIB Y MPUPOA.

Q Me,ﬂ,iaﬂOLLlyK I3 LOCTYNHUX iHDOPMAaLLINHNX AXepen AisHalics Npo no-
—r— LUMPEHHS OKCUAiB y npupoai. BurotoB nenbyk «Harno-
LUMPEHILUI B MPUPOLI OKCUAM Ta X 3aCTOCYBaHHS».

PISHOMAHITHICTH OKCH/IIB. Cepen okcumiB € rasu, piguHu, TBepai
PEeYOBUHU, AKUX OiIBITiCTE (Ko1aMC).
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o %

o

MarHiit okcup, Bapiii okcua, LiMHk okcup,

il \‘J&:’/ e .

Kynpym(Il) okcug, Kap6oH(IV) okcua,

B e D

Xpom(lll) okenp, HitporeH(IV) okcup, Kynpym(l) okcupg,

3appaHHg 2. | Po3rnsHb kosax, 3anuwn GopmMynn 306paxeHnx Ha HbOMY OKCUAIB,
Knacudikyin ix 3a arperaTHM CTaHOM.

PisaumMu € TemmepaTypu NJaBJeHHS i TBepAicTb OKCHAIB. AJIIOMiHiN
OKCHJ 32 TBEPAiCTIO MOCTYIIAETHCS TIILKU aIMasy.

Heski okcuau MKiAIUBI AaA 340POB’A JIOAUHU, Hanpukaas Kapoox(II)
okcun, cyab@yp(IV) okcun, Hirporeu(IV) okcup Ta mesaki immri.

3aspanHa 3. | Cknagy dopmynu WKiAIMBMX AN 300POB’ NOAMHU OKCUAIB.

OKcuau XxapakTepusayIOThCSI PiBHOMAaHITHICTIO XiMiUHMX BJIACTHBOCTEMH.
Bzaemopis 3 BOLoI0 € 0nHi€!0 3 XiMiUHMX BJIACTUBOCTEN OKCUIIB.

B3AEMO/IIA OKCHA/IIB 3 BOJ/IOIO. BaraTo okcugiB He pO3UUHAIOTHCSA
y BOJIi 1 He B3aeMOiIOTh 3 HEIO 3a 3BUUaiHUX yYMOB. [[o TakMX OKCHUAiB HaJle-
JKUTh OCHOBHUU CKJIAIHUK PiuKkoBoro micky cuiainiin(IV) oxkcun. Pokamu Ha
IJISIJKaX i Ha THI BOJOMM BiH KOHTAKTY€E 3 BOJOIO, i XiMiuHa B3aeMo/Iisa He Bij-
oyBaeTbcs. IIpoTe mesaki okcuau pearyoTh 3 BOAOKO i YTBOPIOIOTH PEUOBUHU
CKJamHiIol OyqoBu — TrigpoKkcuau i Kucaotu. PosriasHeMo IpuKJIagn.

1. Bsaemogisd KaJabliii OKCUIY 3 BOIOIO.

Kinbka mimaToukiB pedoBuHU 0iJ0TO0 KOJBOPY KAJbBIiHA oKkcumy (Mae 1ie
Ha3BYy HeraileHe BaITHO) IIOMIiCTHMO B XiMiuHY CKJISHKY 11 00epe:KHO HeBeJIu-
KUMH MOPIIiaMHU TOJJIEMO Boay. Bimpasy K posdmounHaeThCcs OypxXJamBa pe-
aKIlid, IO CYIIPOBOAKYETHCSA BUAIJIEHHAM TEIJOTU M YTBOPEHHAM KaJbITil
rigpoxcuay Ca(OH), (iforo 11e HasMBalOThH ralieHe BamHo) (mas. 24):

CaO + HO = Ca(OH),

KaJIbI[ill OKCHT, BOZIA KaJIbI[ili TiApOKCHU
ITlixg vac peakii BmicT xiMiuHOT CKJISHKY po3irpiBaeTbcsa HACTIIBKH, IO

YacTHHA BOJIY 3aKUIAE 1 BUTIAPOBYETHCS.
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+ Boga

HeraweHe BanHo [aweHe BanHo
Boaa H,O
BopsiHa napa
AN “\V <
|
Kanbuin
okcug CaO

Kanbuin rigpokcug,
Ca(OH),

Man. 24. Bsaemogiqa KanbLili okcuay 3 BOAOK

Sxuro KinTbka XiMiYHUX eJIeMeHTIB y (DOPMYJIi B3ATI B AySKKH, TO 3a-
NMHUCAHUM MiCaA HUX iHAEKC CTOCYETHCA KOMKHOTO €JIeMeHTA B TyKKaX.

ITpu unranni popmyny Ca(OH), BUMOBIAIOTH «KAJIbIiN-0-aIl-ABiUi».
ITomi6HO mo KaJbIlifi OKCHUAY 3 BOAOIO B3aEMOMi€ HATPill OKCHU[ Na,O s
yTBOpeHHAM HaTpi# rinpokcuny NaOH:

NaZO + HZO = 2NaOH.

3aepaHHa 4. |MoTpeHyiics y ynTaHHi dopmyn NaOH, Ba(OH),, po3rfisiHb ix KifibKicHWiA

i AKicHWI cknan. Buseu y dopmynax uuyx, Noku Lo HOBUX Ana Tebe, pevyoBUH ChiflbHUIA
CKJIaHUK.

[y yyees

V HaBemenux opMyJiax MEPIINM 3alCAHUN MeTATiuHUH eJIleMeHT, OPY-
roro — rpymna aromiB —OH, aKy B ximii HasMBawOTh TiIpPOKCUILHA T'PYyIIA.
Tigpokcunarua rpyna —OH oxgnoBasenTHa. KilbKicTh MiAPOKCUIBHUX TPYII
IOPiBHIOE BAJIEHTHOCTI METaJIiuHOTO ejieMeHTa. SIKIIO riApOKCUIbHUX TPYII
KiJIbKa, TO iX 3aIIMCYIOTh YV KPYIJINX AY:KKaX, a MicJada HUX HNUIITYTh iHAEKC.
CkiagHi peYoBMHU, YTBOPEHI METATiYHNM €JIeMeHTOM Ta TiAPOKCUJIbLHUMU
rpynamu —OH, HasuBamOTh OCHOBM. BUHATOK CTAHOBJATL amM(pOTepHi rigpo-
Keuay (Hanpukian uHK rigpoxkcun Zn(OH),, amominii rizpokcuy Al(OH)3
Ta geAKi ixrmi).
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Hanwumemo 3aranbay (hOpMyJIy OCHOB:

n I
Me(OH),

Ie N — BaJICHTHICTh METAJiYHOTO eJieMeHTa ¥ iHJeKC TigpOKCUJIbHOI
IpyIu.

2. Bsaemomisa docdop(V) okcumy 3 Bogoro.

Y ximiuny ckagaaky momictumo 7—10 r mopomky dochop(V) oxkcunmy
(TBepma peuoBmHA 6ijloro Kosbopy). O6epe:xkno mostemo 100 ma rapsuoi
BOJU ¥ mepeminaemMo. BMicT CKISAHKM cTae OgHOPiZHUM, Oe30apBHUM i pin-
KHUM, TOOTO B CKJISHIII MiCTUTBhCA PO3UUH (MaJ. 25).

Bopa H,O

dochop(V)
okeug, P,Os

Man. 25. Baaemogia docdop(V)
oKcuay 3 BoAo0

ITomipryemMo Ham TUM, SKi PEUOBUMHU BXOOATH M0 MOTO CKJIany. Po3uuH-
HUKOM OJHO3HAYHO € Boza. IIlomo podunHeHOl peYOBUHU, TO HEIO MOXKe OyTH
a60 dochop(V) okcug, ab0 IPOAYKT HOT0 B3AEMO/Iil 3 BOZIOIO.

J

I DopMyNEMO HABYANBHY MPOoBAeMy T3 pO3B’a3yEMO ii

DisnyHe yu XimivHe aBulLe BIOYNOCa y CKAAHLI?

11106 posB’sa3aT; chopMyaBOBaHY IPOOJIEMY, CJIiJi CKOPUCTATUCH iIHAUKA-
TOPOM.

Y ximii mig imguKaTOpOM PO3yMilOTHL PEUOBUHY, AKa 3MiHOIO 3a0apBJieH-
HSA CUTHAJi3ye mpo mepedir ximiuHoi peaxirii. OgHuM i3 TaKUX iHAUKATOPIB €
adagmyc (mai. 26).

Man. 26. KpanenbHuuUS 3 PO34YMHOM JTAKMYCY
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SKI10 y BOOgHUI PO3UYMH MOAATH KiJibKa Kpallesb JJaKMyCy, TO MOYKHA
0e3IMOMUIKOBO BUABUTH KUCJIOTY B IIbOMY PO3UMHi.

BuBuarouu peuoBMHU Ha ypoKaxX iHTerpoBaHoro Kypcy «Ilizmaemo mpu-
poay» Ta ximii, Tu misHaBesA / AisHajacs PO €eTaHOBY KHUCJIOTY. SIKIO 1o ii
posumHy mif Has3Boio «OIeT» JOJUTH KiJIbKa Kpaleib JakMycy abo KamHyTH
OIITOM Ha IIPOCOUYEHY iIHAUKATOPOM CMYIKKY (DiIbTPYBaJIbLHOIO IIamepy, To Ko-
JIip PO3UUMHY UM CMY:KKU IIalepy 3MiHUThCSA HA YePBOHUI.

11106 misHaTucsA, Ym yTBOPUJIACH HOBA PEYOBHHA B Pe3yJabTaTi B3AEMOIil
dochop(V) okcuny 3 Bom00, BUITPOOYEMO BMIiCT CKJIAHKY JakMycoM. Ilicis
IomaBaHHA KiJIBKOX Kpallesb JIAKMYCY BMiCT K0JIOU Bimpasy HaOyBae uepBo-
HOT0 KoJubopy. OTiKe, y K001 MicTuThCA Kucaora. Ile moriio craTucs 3a ofHi-
€i ymoBu — ocop(V) okcum mpopearysas 3 BOJIOIO, i1 YTBOPUJIACSA KIUCJIOTA.
I me giticuo Tak. Onucane xiMmiuHe ABUIle BigoOpaskae xiMiuHe piBHAHHS:

3H20 + P205 = 2H3PO4.
opTodochaTHa
KHucJjoTa
3aepanHa 5. | 1o 9KOro Tmny peakuin HanexumTb B3aemMoaisa docdop(V) okcmay 3 BO-
noto? Bignosigb 06rpyHTYyi.

3 piBHAHHA 6aYMMO, III0 YyTBOPEHA PEUYOBWHA Bipi3HAETHCA BiJ OCHOB
CKJAIOM i Ha3BOi0. 3BepHU yBary, I0o (opmyja IPOAYKTY B3aeMOMIii
dochop(V) okcuay 3 BOmoIO MOUMHAETHCA 3 ['iporeHy, APYyroio samucaHa
rpyna aromiB PO,. ¥V Bixe Bigomux T06i cyabdarnoil kuciaoru H,SO, i xuo-
punuoi kuciaoru HCl popmynau Taxkox posmounmHarmThed 3 Iigporeny. Bee,
10 B iXHiX (popmysax 3anmcaHo micad Iigporeny, Ha3MBaOTh KHUCJIOTHUM
3aaumeKoM. PeuoBuHM, ToAi6HI 3a cKamoMm mo oprodocdaTHoi, cyabhaTHOI,
XJIOPUAHOI KUCJIOT, HaJeXKaTh 0 O Hiel IpyIIu PeUYOBUH — KHCJOTH.

MoeKyan KHCJIOT CKJIAAI0ThLCA 3 OLHOr0 a00 KinmbKkox aToMiB I'igporeny
¥ OMHOT'0 KMCJIOTHOTO 3aJIUINKY. ¥ (POPMYyJIax yCiX KMCJIOT BAJIEHTHICTh KHC-
JIOTHOTO 3aJIUINKY 30iraeThbesd 3 ingexcom [igporeny:

1] Il
—

H.PO,,  H.SO,.

PosraaryTi B maparpadi peakiili oKCHUAIB MeTATIUHNX i HEMeTAJIIUHIX
eJIeMeHTiB 3 BOJOIO0 IIOKasaju, I0 iXHiMH mpogyKTaMu € ado OCHOBM, ado
KUCJIOTH.
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C
€

W) XIMiuHA CKAPEHMLIS

Bsaemogai€eo 3 BOAOK HE BUYEPMYIOTbCS XiMiYHI BNaCTMBOCTI OKCUAIB.
Tak, okcnay MeTaniyHnX i HeMeTanivYHUX eIEMEHTIB MOXYTb B3aEMOAIATU
MiX coO0l10, YTBOPIOIOUM LLE OOHY rpyny CKNaaHUX HEOPraHiYHMX PEHOBUH
— conli, Hanpuknaa;

CaO + CO, = CaCO, — kanbuin kapboHar.
Jeaki okcuanm HeMeTaniyHUX efIEMEHTIB B3aEMOLilOTb 3 OCHOBaMMU,
YTBOPIOKOYUU Cislb:
2KOH + 80, = K,SO, + H,0.
Kanun
cynbdar

Okenay MeTaniyHMX eneMeHTIB, B3aeEMOiloun 3 KMCAoTaMu, TakoX
YTBOPIOKOTb COJIi:

MgO + HCI = Mg(.JVI2 +H,0.
MarHiv
xnopwa,

Ak 6aunl, y popmynax cosen nepLunm 3annucyloTb MeTaniyHui ene-
MEHT, APYrMM — KUCITOTHUN 3a/INLLIOK.

[NMomipky#, WO CNiNbHOro y cknaai conier 3 OCHOBaMU Ta KNCOTaMI.

3aepanHa 6.  3a aHanorielo 3 okcuaamu, OCHOBaMK Ta KUCAOTaMM CKNaam 3aranbHy
dopmyny conen.

d} TOBI 1O CHAMU

1. Wo v pidHaBcs / gisHanacsa 3 uporo naparpada npo 6aratoMaHiT-
HICTb HEOPraHIYHUX PEYOBUH?

2. CnpocTtyin abo noBeau, Lo OKCUay — oKkpema rpyna / knac CKnagHux
HEeOpPraHiYHUX PEYOBUH, SKi BUABNAIOTb BUCOKY XiMiYHY aKTUBHICTb.

3. HasBu pevyoBuHM i po3Tawyn dopmMynm 3a 30ibLUEHHIM MOJISPHOI
Macu PevyoBUH.
A ALO,
B H,PO,
B Mg(OH),
r PO,

4. Knacnoikyin pevyoBUHM HA NPOCTI N CKNagHi, MeTanm N HemeTanwu,
oKCcuamn, OCHOBU, KUCNOTU:
KOH, C, Fe, CuO, CO,, H,SO,, HCI, Ca(OH),, N,, NO, BaO, Ba(OH),.

" 5. Hanuwwm ximidHi piBHAHHS 32 CXeMaMu:

Li,O + H,O — LiOH;
H,0 + SO, — H,SO,.
OGumcnn macy NpPoayKTy KOXHOI peakLil, 9KWwo 3 BOOOK npopearye
OKCU[, KiNbKICTIO Pe4OBUHN 4 MOJb.
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S
8§20 MNOLWWPEHICTb OKCUTEHY
B NPUPOLI

@ Hassu n’amb 0KCU2eHOBMICHUX De408UH, ceped axux 0ydymbe npocmi i
ckaadni pevosunu. Ceorw 8i0nosidv nidmeepdv KAACUDiKaAYillHOW0 CXeMOl0.

@ Yu icnye mummas Ha iHwux naanemax? Ha womy rpynmyemocs meos
8i0nosidv?

¥

&' Onpauoin 3posymiit BukopucTai

XimiuHi eleMeHTH MOKYTh iCHYBaTH y JBOX OCHOBHUX (popMax: BiJIbHIiN
i 3B’azaniii. BinbHa dopma o3HaUae, 110 XiMiUHUI eJIeMeHT iCHye AK Ipo-
cTa peuoBrHAa (YyTBOPEHA OJHUM XiMiUYHUM eJIeMeHTOM). ¥ BUMAAKY 3B’ A3aHOIL
dopMu XiMiUHUH eJleMeHT 3B’ A3yEThCS 3 IHIITNMHU eJIeMeHTaMI, YTBOPIOIOUN
CKJIAIHY PEYOBUHY.

~ Oxcuren y BinbHil popmi — e kucens O, Ta 030 O,, y 3B’A3aHil —
CKJIATHUK OKCH/IiB Ta iHIINX OKCUT€HOBMiCHUX CIOJIYK.

Hatimomupeninti meoprauiuui cmonyku Oxcureny Ha 3eMJii — KHCEHb,
BYTJIEKHUCJIUH T'a3, BOJA.

pi\ MNOWNPEHICTb OKCUTEHY
I: HYMO JOCAIOXYBATHU B MPUPOLLI

3aspanua 1. | Mpoananisyi aaxi Tabnuui 16.

Tabnvus 16
MpubnusHunia BMicT OKCUreHy B pisHUX 06’ekTax npupoaun
Mpn6n3Hni BmMicT
i, BaHi KCUreH
Aloc ,,cpky a . O_ curety PeyoBnHn
06’ekTn (y % Big 3aranbHOi
Macu 06’°ekTa)
. KnceHb, Byrnekmcnum ras,
ATmocdepa 3emni 21,1 Y
BOoAsiHA napa
. . Okcnan Ta iHLWi okcure-
Nitocdepa 3emni 50 A

HOBMICHi PE€4OBUHM
Binku, Xxnpu, Byrnesoam
KuBi opraHiamm 70 Ta iHLWI OpraHivHi
pEeYoBUHN, BOAA
Byrnekucnuii ras

(B atmocdepi).
BeHepa <0,1 Okcnaon meTaniyHmnx
efnemMeHTiB (y cknagi

ripCbkux Nopig,)
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3akiHyeHHs Tabaui 16

Mpn6an3Hnii Bmict
,Elocm{pkysam i Ol_(cnreHy ) PeyoBuHn
006’ekTn (y % Big 3aranbHoOi
Macu 00°eKkTa)
YpaH <0,001 Jlig, (y cknagj agpa
naaHeTn)
lOnitep He BuaBneHo
Byrnekmncnum rag i
Mapc <0,13 cynbdyp(lV) okena, (y
cknagi armocopepu)

1. Ha ocHogi iHdopmauii Tabnuui 16.
1.1. O6epu NpaBuUIbHI TBEPLAXKEHHS:
A 6113bKO NOSIOBMHM Macu 3eMHOI KOpU Npunagae Ha OKCcuren;

B B opraHiami nioanHu Okcureny BinbLue, Hixk 6yab-aKOro iHLWOro XiMiyHOro ene-
MEHTa;

B knceHb BXxoanTb 00 cknagy atmocdepu Mapca.

1.2. ChopMmynioi BACHOBOK NPO MoLmMpeHicTb OKkcureHy Ha 3emni Ta nnaHeTax,
3a3HayeHnx y Tabnuui.

2. TosicHu, sk kinbkicTb OkcureHy Ta popma Moro icHyBaHHS B NPUPOAI (npocTa pe-
YOBKHA KNCEHb YW CKNaaHi OKCUreHOBMICHI CMOYKN) BMANBAOTb HA MOX/IUBICTb

iICHYBaHHS XUTTS Ha NiaHeTax, 3a3Ha4yeHux y TabnuLi.

3aepaHHs 2. ] Bucnosu npunylieHHs nNpo nowupeHictb Okcureny B rigpocadepi.
Joseny abo cnpocTyi NPUNYLLEHHS 3a PE3YNbTaTOM 064YMCEHHS MAcoBOT YacTkn OKcu-
reHy y Boi Ta ii NOLWMPEHICTIO y Npupoaj.

3aBAaHHA. | OkcureH BXOAMTb A0 CKAady MiHEpaniB, L0 YTBOPIOWOTb
ERLYGY G 3eMHy Kopy. [JesiKi 3 HAX iNIOCTPYE KoJiax.

MIHEPAJIN,
LLLO MICTHATb
OKCHUIrEH

«

Nerispiv

[emaTnTt
FGQOS

PosTtalwyiite Ha3BuM MiHepanis, WO Ha KOJ1axi, B NOPAOKY 3MEHLUEHHS MaCOBOI YacTKu
OkcureHy. HeobxigHi po3paxyHkn 3anunLliTe B 30LUNTI.
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Q Meﬂ,ianowyx 1. OsHaomcs 3 iHdopMaLjelo npo

—— EKCMEPUMEHT 3 BUKOPUCTAHHA PECcyp-
CiB KMCHIO Ha Mapci 3a noknukaHHam https://qr.orioncentr.com.ua/
ZITIR 41 QR-koaooMm.
2. 9k nepeBipnTN OOCTOBIPHICTL iHDOpMaLi y cTaTTi? Ong Bignosigi
BUKOPUCTaN HayKoBI hakTu CTaTTi Ta 400ATKOBI Axxepena iHdopmaldtii.
3. Ha ocHOBI BignoBigen nigroty NoBiAOMAEHHS | NPE3EHTYI MOro B 00paHunii To60to
Cnocio.

@, TOBI O GHAMM

1. 9ki BiAMIHHOCTI MiX BinbHOIO i 3B’A3aHot0 popmamm OkcureHy? lo-
SICHM Ha KOHKPETHMX NpuKagax npupogHmnx cnonyk OKCureny.

2. BnKOPUCTOBYIOYM HAYKOBY TEPMIHOJOrNIIO i XiMiYHI dopmMynu, onuim
nowwmpeHicTb OKcmUreHy B 060/10HKax 3eMili.

3. OuiHK OOCTOBIPHICTb CyOXXEeHb, 3aNOBHIOYM Y 30LWKNTI Tabnnuo 17.

Tabanusa 17

Cya keHHs1 lpaBunbHe lNMomunkose

1. NpocTa pevyoBrHa KNCEHb — OAHA 3
dopm icHyBaHHa OKcureHy B npmpogai

2. Y nitocepi OkcureH nepebysae
y 3B’d3aHii GopMmi

3. Y monekyni BOAM Ha OQVIH aTOM
lpoporeHy npmvnagae nBa atomMum
Oxcureny

4. Bigomo, Wo B opraHiami nioanHun BMict OKcuUreHy cTaHOBUTb B/IN3bKO
70 %. Ckinbkn atomiB OKCUreHy B TBOEMY Tini?
’, 5. BigwykaniHdopmaLlito Npo BMICT KMCHIO'Y BOAI BOAOVIM, MOPIBHAN MO0
3 YMICTOM UbOro rasdy B MOBIiTpi. YoMy MeLlKaHLi BOOHOro cepeno-
BULLA MOXYTb AMXATW Yy BOAi, A€ BMICT KMCHIO 3HAYHO BigpPIi3HAETLCA
Bif, MOro BMICTy B NOBITPI?
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030H. KOIOOBIT OKCUTEHY
B MPUPOL]

38i0Ku 6epemuvcs KUCeHb, AKUM MU OUXAEMO?

IIpouumaii ppazmenmu mexcmy npo Koa000ie CKAAOHOL PELOBUHU: «B8U-
naposyemuvcs 3 OKearnis, Popmye xmapu, sunadac Ha 3emar y uznioi
dowy i 3 800010 pivok 3Ho8y nompanJase y Ceimosuili okean». Akxa ue peuo-
suna? Ha ocnogi mexcmy ckaadu cxemy.

&' Onpautoi 3posymiit BukopucTait
’ -

¢6e

0O30H. Oxpim KucHO ximiunuii emremeHT OKCHUTeH YTBOPIOE Ille OOHY
npocty pedoBuHy — 030H O,. Ile ras 61akuTHOTO KOJIbOPY 3i cenudiuamm
34I1aXO0M, IKUI MOKHA BiJuyTH y MOBiTpi mic/as rposu.

l ‘ Oson O, — mpocTa pevyoBUHA, MOJIEKyJa AKOI CKJIAA€THCA 3 TPhOX
aromiB OKcHUreHy.

Y HmxHiX mapax arMmocdepu BMIiCT 030HY He3HAUHUII. A Ha BHUCOTI
15—-35 kM Bix 3emMHOI MOBepxHi icHye 030HOBUI I1ap. ¥ HbOMY 030HY B 10
pasiB OisbIie, HixK 6ia moBepxHi 3emJyi. O30HOBU IT1ap MOTJIMHAE YJIbTPA-
(ioseToBe BUIPOMiHIOBAHHSA, 3a1100iral0uu Horo MIKigJIMBOMY BIJIMBY Ha Op-
ra"iammu.

3aBOAKU 3JaTHOCTI 3HUIIYBATH Bipycu Ta XBOPOOOTBOPHI MiKpooOprania-
MU 030H IINPOKO BUKOPUCTOBYIOTH I Ne3iHdeKIii (3He3apakeHHA) IPUMi-
IIeHb i BOIM, 0COBJMBO B CUCTEMAX BOJOIIOCTAYAaHHA Ta OaceiiHax.

Lo XIMISH I DKUT TS
Ina nesiHgekuii 030HOM MOBITPS | NOBEPXOHb Y MPUMILLEHHSAX, MUTHOT BOAM i
Xap4yoBMX MNPOAYKTIB Y AOMALLHIX yMOBax BMKOPUCTOBYIOTb NOOYTOBI 030HATOPM

(man. 27). CTBOpeHHs 030HaTopa — Ue pe3yfbTaT NoeAHaHHS XiMiYHMX | 6iono-
rYHNX 3HAHb 3 HOBITHIMN TEXHOJIOTIAMM.

S ———

Man. 27. O3oHaTopu NOOYTOBI
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B 030HaTOpi KMCEHb NOBITPS Nifg BNJINBOM €1EeKTPUYHOI0 PO3psay NnepeTso-
PIOETHCH HA O30H:

30, = 20,.

Jesaki 030HaTOpM TakoX OYULLYIOTb NPUMILLLEHHS Bif, UBiNi, anepreHis, 6yab-
AKNX 3arnaxis, 30KpemMa Bif, CUrapeTHOro ANMYy 41 HEMPUEMHOIO 3anaxy Bif TBa-
PUIH.

Mepen BUKOPUCTAHHAM O030HaTopa HeoOXigHO 03HANOMUTUCS 3 IHCTPYKLLED
Ta HEYXMJbHO 1T 4OTPMMYBaTUCh.

3aBaaHHA. ICKopMCTaVlTecg DOCTYynHUMUK gxxepenamu iHbopmadii i nig-
mM-0-MT  FOTYITE pekaMHe NoBIAOMIIEHHS NP0 030HATOP.

1. BignoBioHO [0 iHTEPECIB | MOXIMBOCTEN YHACHMKIB Ta y4aCHULb FPynu po3noginitb
3aBaaHHs, Wob 3’acyBaTu:
v’ Hagilo notpibeH o3oHaTop?
v’ SKi nmocy | MiHycy BUKOPUCTaHHS 030HaTopa?
v’ Sk 6e3rneyHo BUKOPUCTOBYBaTH 030HATOP?

2. Y3aranbHiTb AibpaHy iHpopMmaLito i BUCNOBITb NO3ULIO BaLLOT FPYMN: HACKIiNbKK KOPUC-
HUIN 030HATOP Y KBAPTUPI?

3. BusHauTe cnocib nogaHHsa peknamu.

4. OdopmiTb peknamy B 06paHMii rpynoto crnocio i npe3eHTyinTe il iHWKM rpynam.

KOJIOOBIT" OKCUTEHY . Poarnauemo nepeminieHrHsa OKCUTeHY B IpPU-
poxi. O6omonkm 3emJi (armocdepa, riapocdepa, jgitochepa i 6Giochepa)
micTaTe OkcureH. ¥ npupoai BigdyBaroThecsa XiMiuHi ABUINA, 3aBAAKYA AKUM
OKcHUTeH ITOCTYHOBO IMIePeMiIlyeThCA MisK ITUMU O00JIOHKAMU.

Pocaunu B mporieci :KUTTEAi AIBLHOCTI TOTJIMHAIOTH 13 HABKOJIUIITHBOTO Ce-
pemoBuUIla BYTJIEKUCIUHA ras, BOAY, HEOPTaHIiUHI peUOBUHU I BUAIIAIOTH K-
ceHb. JIroaM i TBAPWMHU AUXAIOTh KUCHEM, a BUAIJIEHUN HUMU BYTJIEKUCIUN
ras pocJIMHU 3HOBY BUKOPUCTOBYIOTh V (DOTOCUHTE31 /151 YTBOPEHHSA KIHICHIO.
ToK ITUKJI HOBTOPIOETHCA.

Kpim kucHio, npogykTom orocunresy e ratokosa C.H,,O.. Ilix uac gu-
XaHHA TJII0OK03a B3Aa€EMOJi€ 3 KHCHEM 3 YTBOPEHHSAM BYIJIEKICJIOTO rasy i
BOIU, AKi HAAXOAATH Y HABKOJIHUIIIHE CEPEIOBUIILE.

I ‘ Muknaiuawii (IOBTOPIOBaHMIT) TPOIlEC B3a€MOIIEPETBOPEHH i mepemi-
meHHa OKcureHy Misk peuoBMHAMM, 1[0 BXOAATH 0 CKJIATY TiJl JKMBOI i
HESKMBOI IPHPOAYN, HA3UBAETHCA K0N0006izom OKcuzeny.

BappaHHa. | 3a nigpaxyHkamun BYEHUX, LLOPIYHO B pe3ynbTaTti GOTOCMHTE3Y POCIu-

HU BUAOINAOTb NoHaa 145 Mnpa TOHH KUCHIO. Aknii 06’ eM BYrIEKUCIOr0 rady BOHM NOrin-
HalTb 3a Len vyac?

IcuyroTh opranismm, siKi 3a y4acTio KMCHIO PO3KJIAAal0Th PEIIITKY BigMep-
JVX OPTraHi3MiB 3 YTBOPEHHSIM BYTJIEKHCJIOTO ra3y, BOAW Ta iHIINX Heopra-
HIYHIX OKCUTEeHOBMICHUX CHOJYK. B ixHbOMY cKIaai OKCUTeH HOBEPTAETHCS

B aTmocdepy, rixpocdepy, siTochepy.
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CrasroBaHHA DaJIMBa Y ABUTYHAX BHYTPiNITHBOTO 3TOPAHHS, B KOTJIaX, IIe-
yax Ta iHIMUX IPUCTPOIX, AKi FeHePYIOTH TEILJIO Ta eHepriio, BindyBaeThes 3a
y4uacTio KucH. OCHOBHIM HPOAYKTOM 3TOPaHHS € BYTJIEKUCJINH ras, i ioro
BUOIJIEHHS — Ile HeMUHYYMNI HACTiJOK BUKOPHUCTAHHS KMCHIO AJIA TOPiHHSA,
110 iCTOTHO IMO3HAUAETHCA HA K0000iry OKcureny.

pi\ MOJEJIIOBAHHSE KOJTOOBIMY
t» HYMO AOCTIAXYEATI  icureny B neveog)

_3SaepaHHa 1. l JonoBHM B 30WNTI HAaBeAEHY CxeMy BignosigHuMu nignucamu (dop-
MynamMn peyvoBUH, Ha3BaMu NPOLECIB), BUKOPMUCTOBYIOUYM TEKCT naparpada i 4o0aTKOBI
oxepena iHpopmaldii (3a He0OXiAHOCTI).

KOJ10OBII OKCUTEHY B NPUPOAI

3aBaaHHa 2. | |neHTndikyl i NiaNULLK PEYOBUHM, NEPEMILLLEHHS AKX MO3HAYEHO Yep-
BOHVIMMU i CUHIMW CTpIiNKamu.

3aBaaHHAa 3. | [MoscHU:

v’ aKa ponb GOTOCUHTE3Y B KON00BIry OKCUreHy;

v/ K INXaHHS XMBUX OPraHi3amiB BNanBae Ha BMicT OKkcureHy B atmocdepi;

v/ ki npouecu 3abe3nedyoTb HaaxomkeHHs OkcureHy B atMocdepy Ta sika posib Y LibOMY
HaNEeXuTb POC/IMHAM, TBAPUHAM, JIIOOVHI.

_3aenaHHa 4. l BusHau micLie 030HY B K0/1006iry OKCUreHy i mo3Hay iMoro Ha CXemi.

M 3a CcK1aeHo0 CXeMOI0 MiAroTyi PO3noBiab NPo konoo6ir OKCUreHy B
npupogai.
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@f TOBI O GHAIM

1. Cknaaw giarpamy BeHHa, NOPIiBHABLUN KUCEHb TA O30H.

2. Y npupogi 030H YTBOPIOETLCA B aTMOCdEpPi 3 KMCHIO MOBITPS Nig, yac
e/IeKTPUYHMX po3paaiB (Hanpukiag, rpo3un) Ta nig gieto ynstpagdione-
TOBOr0 BUNPOMIiHIOBaHHA COHLA 32 CXEMOIO peakLiil:

0,—0,.
O6umcnn 06’em i Macy KMCHIO, HeoOXiaHy ans yrBopeHHs 400 n 030HY
(H.y.).

3. 3aBOsgkM 9KMM HEOPraHiYHMM OKCUIEeHOBMICHUM PEYOBUHAM iCHYE
XNTTA Ha 3emni? Cknaam XmMapy ChiB A4 BiANOBiAi HA Le 3anuTaHHS.
Y1 MOXNBE XUTTS Ha iHWKX nnaHeTax COHAYHOT cnuctemm?

4. lpeHTndiky npouecu, Nno3HavyeHi Ha cxemi nitepamu A i B, 1 3anuun
BiOMNOBIAHI PIBHAHHSA peakLjii.

Ha ocHOBI cxemMun i cknageHux XiMidHUX piBHSHb oBean abo CrpocTyh
TBepakeHHs: «Konoobir OkcureHy 3abeanedye cTabinbHICTb i BiAHOB-
JIEHHS PEYOBUH, HEOOXIAHUX O XXUTTA Ha 3eMiti».

1) JlioacTBO 3aHENOKOEHE PYMHYBAHHAM O30HOBOIO LWapy?

@ s

YoMy

5 BMicT kncHIo B aTMochepi 3anniaeTsest CTabiflbHUM,
He3Bakato4m Ha NOCTIMHE NOro CNOXVBAHHS OpraHiamamm?

3 ) | Konoobir OkcureHy BaXJiMBuin N1 XUTTS Ha 3emii?

BHacnigok gisnbHOCTI NI0OMHM MOXe NopyLlyBaTUCh
Konoobir Okcureny?
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"%.822 ' OPOrEH | BOAEHD

@ Ogopmu onuc 600110 3a NYHKMAMU:

1. Ximiuna opmysia, AKicHUH i KiTbKicHUI CKJIaM.

2. ArperaTHuii craH, KOJIip, cMakK.

3. IIpocTa uu cKJIagHa, OpraHiuyHA YK HEOPTraHiYHA PeUOBHUHA.
4. BigHoCcHA MOJIEKYIApHA, MOJIAPHA MACH.

5. BigHOoCcHA rycTHHA 34 IOBITPAM.

@ /e 6invwe monexyn:y 160 2 6oouto wu y 160 2 kucHio?
@ IIloo3Hauarmb nOHAMMS «He8i0H08108aHI Oxcepesa eHepeziiy i «8i0H08-

AI08aHi Oxcepea enepeii»? Hasedu npurnadu.

. ¥

&' Onpauton 3posymiit BukopucTait
4 =

[IOIIMUPEHICTD T'IIPOTEHY ¥ BCECBITI. 3a omiHKkaMu BYeHUX,
92 % atomiB y BeecsiTi — atomu I'igporeny, Tozni SK y 3eMHiit Kopi MmacoBa
yactka ['igporeny cramoBuTh 6,u3bK0 1 % .

Bogenb — oCHOBHUIT KOMIIOHEHT 3ip i MisK30pAHOTO IIPOCTOPY, MiCTUTH-
¢ B KOCMiYHUX TYMaHHOCTAX, TPAIJIAEThCA Ha JeAKUX miranerax CoHAUHOL
cucremu. Armocepa IOmitepa Ha 87 % ckKJiIamaeTbes i3 rasomnomiOHOTO BO-
HIO, a AIPO IJIAHETH yTBOpeHe TBepAuM BogHeM. Crosyku [imporeny Buss-
JIeHO y CKJIai peuoBUH Ha moBepxHi CaTypHy i1 ¥YpaHy.

Ha 3emusi ocHOBHA KinbKicTh ['igporeny mepebyBae y 3B A3aHOMY CTaHi.
Bin BxomuTh 10 cKJIagy BoauW, HA(MTU, IPUPOJHOTO Iady, BCiX opranismis. ¥
BLJIBHOMY CTaHi BOJIEeHb TPAIlJIAEThCA BKpall pilKo, 30KpeMa y ByJKaHIUHUX
rasax, Ta BUAIJIAETHCA B Pe3yJabTaTi JisTJIbHOCTI JedKUX MiKpoopraHisamis. B
armocdepi Bmict I'igporeny, 1o mepedyBae y BUTJISAL IPOCTOI PEUOBUHU —
BOJHIO, cTaHOBUTE 01113bK0 0,00001 % (3a macor). Habauxenuii smict I'ia-
pOTeHYy B PiBHUX IPUPOAHUX Tijax igrocTpye Tadauma 18.

Tabauus 18
Ha6au:xenuii Bmict I'igporeny B pisHHX IPUPOTHUX Tidax
CoHue lOnitep 3emns Jiogmna
ST 5 ;
Moka3Huk “e:' N @
L . A
N % i
3a macoio 73 % 75 % 0,9%
3a KIan-ICTIO 92 % 90 % 17 %
aTomiB
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3aepanHa 1. | Fki nioctaeBn gna Bu3HaHHs [iaporeHy HaMMoWMPEHILLUM eNeMEHTOM

y BcecaiTi?

3aepanHua 2. | [Mobynyn giarpamy MacoBoro BMICTy NiaporeHy B NpupogHnX Tinax.

3aenaHHsa 1. I CkopucTaiiTecs OCTYMHUMM gxepenamu iHdopmalii i 1o-
nmo-nma . CNAOITb KOYOBI ICTOPWYHI MOAIT, NOB’A3aHi 3 BiOKPUTTAM BOAHIO. BkaxiTb ik,
iM’51 BYEHOr O Ta MOro BHECOK.

3aepaHHg 2. I 3Hanaitb iHhopMauio npo Te, 9K 3MiHIOBaNoCsH BUKOPUCTAHHS BOOHIO 3
MOMEHTY MOro BiAKpUTTA i gotenep. Po3talwyinTe ui NoAiil Ha CTpiYLi Yacy i MOSICHITh, 9K
KOXHa 3 HMX BMJIMHYMA HA PO3BUTOK HAYKN A TEXHOMOT .

3aBnaHHA 3. I 3p0o06iTb KapTKM AN CTBOPEHHSI CTPIYKM Yacy «XPOHOMOTiS BiAKPUTTIB,
MoB’sI3aHMX 3 BOOHEM» | 3aNPOMNOHYNTE iHLWIN FPyni BUKOPUCTATU iX AJ151 CTBOPEHHS CTPiY-
K1 yacy.
OOEPHKAHHA BOJHIO B JIABOPATOPII. OpuuM 3i cmocob6iB omep-
JKaHHSA BOAHIO B JabopaTopii € B3aeMomia feAKUX MeTaJiB 3 KucjaoTamu. Ha-
IIpUKJIaL:

Zn + 2HCl = ZnCl, + H,1.
IUHK XJIOPUTHA UHK
KHCJIOTa XJopung

Y mporeci BzaeMoil IMUHKY i3 XJOPUIHOIO KMCJIOTOK aTOMM XiMiuHOTO
enemenTa Iluuky 3aminryroTs atromu ['ifporeny XJ0pUAHOI KUCJIOTHA ¥ BUMIi-
JISAETHCSA BOAEHb T YTBOPIOETHCS CiJIb — ITMHK XJIOPUT, ZnClz.

3aepanHa 3. | [poaHanisyin po3rnsiHyTe PiBHAHHSA | BCTAHOBM / MOSICHU, CKiJIbKM pe-

aKTaHTIB i CKilbKM NPOAYKTIB Y L peakLi; 4O NPOCTUX Y1 CKITAaAHUX PEYOBUH BOHU Hane-
XaTtb. Y1 HaNexunTb s peakLis 0o peakLin cnonydyeHHs abo posknaay?

PosrasaryTra peakiisg HaJeXUTh OO iHIIOTO TUNY XiMIiUHMX PearIiil —
peaxIrii 3aMimieHHs.

~ Pearyii 3amiuyenna — 1e peakiiii, B pe3yJbTaTi IKNX aTOMH IIPOCTOL
PEYOBMHM 3aMIlIyIOTh ATOMM OTHOIO 3 XiMiUHMX €JI€MEHTIB y CKJIaTHil
pedoBHHi:
A+BC — AC+B

PeakTaHTH NOPOAYKTH Pearilii

i\ OLEPYAHHSH | 3BUPAHHS
E HYMO LOCTIAMYBATY | g e

MeTa pocnipXeHHS: HaBYNTUCHA OAepXyBaTu i 36Mpatnm BOAEHb Yy NnabopaTopHUX
YMOBaXx.

O6naaHaHHS | pe4yoBMHW: WITATUB NabopaTopHUi, npunag ana nobyBaHHS rasis, Npo-
Oipku, WTaTMB ANs NpobipokK, CiIPHUKN, CKiNKa, rpaHynu UMHKY Zn, po3basneHa xjopuaHa
kmucnota HCI.
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3aBfaHHA 1-J BukoHai kpoku 1-2, wob nigrotyBatnucsa 0o NPOBEAeHHSA ekcnepu-
MEHTY.

Kpok 1. O3HaloMcs 3a MastoHKOM 28 3 oOHMM 3i cnocobiB ofepXaHHs BOOHIO Ta
cnocobamu noro 36mpaHHs. MNoscHW, YoMy ansa 36MpaHHS BOAHIO BUTICHEHHSM MOBITPSA
npobipky HeOOXiAHO PO3TaLLOBYBATU JOrOPU AHOM.

- -

Hy — £
..:Eb —
Zn
6

HCI

Man. 28. OpepxaHHs i 30MpaHHsA BOAHIO: & — BUTICHEHHAM BOAM;
6 — BUTICHEHHAM NOBITPS
I L ]

Kpok 2. TepernaHb Bigeo npo aobysaHHs i 30MpaHHa BOAHIO B Nna-
OGopartopii 3a noknukaHHam https://qr.orioncentr.com.ua/3Cr5t abo
QR-kogoM. 3anuLum piBHAHHA peakLin, 9Ki B HbOMY NPOAEMOHCTPOBA-
HO.

3aeganHg 2. | Bukonait €KCMEepPVIMEHT, OMMUCaHNIM y Kpokax 3—6.

AoTpumyiica npaBun 6e3nekn XUTTERIANbHOCTI
nig yac gocnigXXeHb y KabiHeTi Ximii!

Kpok 3. 36epwu npunapg, i nepesip Moro Ha repMeTu4HicTb. (3a NnoTpebun 3BepHUCH [0 Tek-
cTy naparpada 26.)

Kpok 4. MNomictn y npunap, ong nobysaHHs radiB 2—3 rpaHynm UWHKY | JONNIA 2 MA pOo3-
6aBneHOl XTOPUAHOI KNCOTH.

Kpok 5. Bigpasy 3akpuii 0TBIp npunany KOPKOM, KiHeLb ra3oBifBiaHOT TPYOKM CpaMYin y
npobipky-npuiiMad i cnocTepirai 3a amiHamMmu, LLLO BiaOyBaloTLCS.

Kpok 6. BusiBn HasiBHICTb BOAHIO Yy NMpob6ipui-npuinmMadi. na uboro Ao it oTBopy nigHecu
3ananeHuin cipHnk. BogeHb 3ropae 3 BMOyxom, TOMy Micns nignantoBaHHs 3i0paHoro y
npobipky BOAHIO 6yae 4yTHO 3BYK criabkoro Buoyxy.

Kpok 7. 3annwn B 30WINTI CNOCTEPEXEHHS | PIBHAHHSA peakLil oaepXXaHHs Ta ropiHHA
BOJHIO.

Kpok 8. Chopmyniot BACHOBOK AOCHIAXEHHS, 3a3HA4YNBLUN, 3 KVUX PEHOBUH OAepKa-
HO BOJEHb, KM CNOCIO BUKOPUCTAHO 4151 MOro 30MpPaHHs i HoMmy.

3ACTOCYBAHHSA BOJHI). BomeHb BUKOPUCTOBYIOTh Y BUPOOHUIITBI
pisHUX peuoBUH i MaTepiaysiB (HampuUKJIam, aMOHiaKy, TiAPOTeH XJIOPUIY).
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Y meTanyprii BogeHb 3aCTOCOBYIOTH JIJIs Bif-
HOBJIEHHSA 3 Py IIIHHUX MeTaJiB, ¥ Xapyo-
Bifli MPOMUCJIOBOCTI — JJIA II€PEeTBOPEHHS
PiIKMX POCIMHHUX OJIifi HA TBEPAL KUPU
(maprapus). Pigkuit BogeHbh BUKOPUCTOBY-
€ThCA AK Halle(eKTUBHIINUN BUI PaKeTHO-
ro MMajunBa, a CTUCHEHUU — SK IaJIUBO IJIA
IBUTYHIiB aBTOMOOiTiB.

Ilin wac ropiHHsS BOOHIO BUIIIAETHCS
BeJIMKa KiJTBKICThH TEIJIOTH, a TeMIepaTypa  Man. 29. 3sapioBaHHs METaniB
BOAHEBOTO moJuyM’a mMoske caratu 3000 °C. noJslym’ssM BOAHEBOIrO
Peakmiio ropiHHA BOAHIO B UYMCTOMY KHUCHI nanbHMKa
3aCTOCOBYIOTH [IJIS PisaHHs i 3BapoBaHHA MeTasxis (Manx. 29), y ABUTryHaxX
KoCcMiuHUX KopalJiB.

3 IMOBIiTPAM BOZIeHb YTBOPIOE BUOYX0OHEOEe3IIeuHi CyMiIlli, TOMy IOBOSUTH-
cs 3 HUM Heo0XimgHo obepesKHO.

BOJEHbAK EKOJIOTTYHE ITAJIMBO. [To maiuBa HaJIe}KaTh PEUOBUHU /
cyMinii peuoBuH / mMaTepiaam, AKi B3a€EMOIiIOTh i3 KMCHEM 3 BUIIJIEHHAM
eHeprii, 110 BUKOPUCTOBYETHCA IJIs MePeMillleHHsA TeXHiKu, BUPOOHUIITBA
Telia Ta eleKTpoeHeprii. [Ipukaagy majauBa: Byrijjasa, IPpUPOSHUiL ras, 6eH-
suH. CagioBaHHS IIUX BUIIB IIAJNBa CYIPOBOIKYETHCA YTBOPEHHAM OKCIH-
niB Kapbomy, 1110 3a0pyAHIOIOTh HaBKOJIUIITHE CePeIOBUIIIE.

Bogenb — eKOJIOTiuHO YmncTe IaJuBO, TOMY III0 IPOAYKTOM HOTO TOPiHHA
€ BojzA.

BoazeBi majuBHI eleMeHTH MOMKYTh BUKOPHCTOBYBATHUCSA OJIA »KUBJICHHSA
eJIeKTPOMOOLIIB, BHIMIKYIOUN 3aJIeKHiCTh TpaHcnopTy (Mas. 30) Big BUKOIHO-
ro ImaJBa.

Man.30. TpaHcnopTHi 3acobu Ha BOAHEBOMY ManuBi
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3 BOOHIO MOJKHA OTPUMYBATH TEILJIOBY a00 eJIeKTPUUYHY €Hepriio 0e3
YTBOPEHHS He0e3MeUHNX JIsI JOBKIJIJIA BUKUTIB.

3aepannn 4. | Bigwykail y TekcTi naparpada nosiCHeHHs, YoMy BOAEHb € eDeKTUBHUM
1 ekonoriyHo 6e3ne4yHnm nanarBom.

OpuuM i3 MeTOIiB ofep:KaHHA YMCTOTO BOAHIO, SKUHA BUKOPUCTOBYIOTH AK
HaJIMBO B aBTOMOOLIAX, JiTakax i Ajgsa BUPOOHUIITBA eJIeKTPOeHeprii, € pos-
KJaJZaHHA BOAW Ha BOAEHb 1 KUCEHD IIiJ Mi€l0 eJIEKTPUYHOTO CTPYMY, IITO Ha-
31BAIOTH eJIeKTpoaizoMm (mai. 31).

Bopa
\ KnceHb
J BopgeHb
EnextpunyHmi
J CTpyM \V
J —

Jd +
J

Man. 31. Mogaenb cxemu peakuji oOyBaHHA BOOHIO 3 BOAW

v

Bappanna 5. | Cknagu piBHSAHHS 3MOLENbOBaHOI peakLyji.

B Imcruryri rasy HAH Vkpainu crBopero IleHTp BogHEBUX TEXHOJIOTIi.
HayxkoBri meaTpy po3po0sgioTh TeXHOJIOTII Ta 00IagHaAHHA I8 6e3IeUYHOTO
Ta e(peKTUBHOTO BUPOOHUIITBA, 30epiranHs, TPAHCIOPTYBAHHS I BUKOPUC-
TaHHA BOAHIO. ¥ cIiBIpari 3 MiskHapomguumMu oprafizamiavu IleHTp BogHe-
BUX TEeXHOJIOTil Oepe yuacTh y mpoekTax €Bpomneiicbkoro Comwoasy, cupsaMoBa-
HUX Ha 3MEHINIeHHs BUKHUIIB BYIJIEKHUCJIOTO a3y Ta Iepexia Ha eKOJIOTidHO
yucTi (BiHOBIIOBaHI) MaKepesia eHeprii. 3 pO3BUTKOM BOJHEBUX TEXHOJIOTIH
YKpaina 3MosKe 3MEHIITNTH 3aJIeKHICTD Bil BUKOIIHOT'O HAJIMBA i IOKPAIIIUTHU
€KOJIOTIUHY CUTYaIlilo.

HeranbHilme npo poboty lleHTPY BOgHEBUX TEeXHOJIOTIH E E
MOKHa AisHaTtucs Ha caiti Iacturyry rasy HAH Ykpainu, x
CKOPHUCTABIINCH IIOCUJIAHHAM https://qr.orioncentr.com.
ua/jbAWW uu QR-romom.
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B/ XIMINHA GKAPBHULLS

BPeccccccscscccscsccccccscccssscccscscscccscsscccsssccse
.

XiMiku, iHXeHepw 1 TEXHONOMM Po3poduIK Crocodbm OTPMMaHHS BO -
HIO eNeKTPONi30M BOAN 3 BUKOPUCTAHHAM eHeprii CoHus Ta BiTpy. Takuin
BOOEHb HA3MBalOTb «3E€JIEHMM», LLIO O3HA4Yae: OTPUMaHUM i3 BUKOPUCTaH-
HAM BiOHOBNIOBAHUX OXepen eHepril (man. 32). PO3BUTOK TEXHONOrIN 3
BUPOOHULITBA «3€1EeHOr0» BOAHIO BiAKPUBAE HOBI MOXIIMBOCTI A1 CTBO-
PEHHS CTiINKOI eHepreTMYHOI cucTeMn MambyTHLOTO.

Man. 32. BiTpsiHi Ta COHSIYHI eNeKTPOCTaHLIl — OCHOBa
yCnilWHOro BUPOOHULITBA «3€/1EHOM0>» BOAHIO

Jlinepv aepoOKOCMIYHOI rafysi BBaXatTb «3efIeHn» BOAEHb Nepcrek-
TUBHUM €eKOMNannBOM AJ1s fliTakiB, CyNyTHUKIB Ta KOCMIYHKX KOpabniB.

AKLO TV BUPIWMLL J0AYYUTUCS 00 PO3BUTKY BOOHEBOI EHEPreTUKnN Ha
3eMni 1 HaBiTb Y KOCMOCI, TO BUBYEHHS XiMil Ta TEXHIYHE KOHCTPYIOBAHHS
CcTaHyTb y npuroai. O6paBLuu Ui ranysi CBOE ManbyTHbOI NPOdECIEID,
TN 3MOXELU PO3B’A3yBaTV BaXK/MBI NPOONEMU NPUAAELHLOrO 3aBOSKN
CBOIM BigKpUTTSM i BUHaxonam.

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000s
.
eecccccccccscccsccccscccccse

@‘, TOBI 10 CHAMM

1. JoBean abo cnpocTyi TBepOXKeHHS: «[iaporeH — HannoLwnpeHilnin

XiMiYHNIN enemMeHT y BececBiTi».

2. 3anuwmn GopmMynn pPeyvyoBUH Y MOCAIAOBHOCTI 3MEHLLEHHS MacoBOI
yactku lNgporeHy: CH,, C,H ,O,, NH,.

3. Bubepun mantoHku npaBuibHOro cnocoby nobyBaHHs Ta 36MpaHHS

BoaHt0. OBrpyHTYyi4 CBIl BMOBIp.
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BoaeHb — nerkui ropodnii ras. 9k nepeBipnTn Le TBEPOKEHHA?

ki 06’eMN BOAHIO | KUCHIO (H. Y.) B3AEMOAiOTb 3 YTBOPEHHAM BOAU
macoto 27 r?

3anuuwu XimiyHe piBHAHHS B3aEMO/IT 3anisa i3 X TOpPUAHOI0 KNCOTOHO,
AKWO OOVH i3 npoaykTiB peakuii — depym(ll) xnopug. Ckopuctas-
LWMCb 3anMMCaHuM PIiBHAHHAM, CKagy YMOBY 3a4adi Ha 004YMCneHHs
3 BUKOPWUCTaHHSAM KiNIbKiCHMX CMiBBIAHOLEHb PEYOBUH Y Ll XiMIiYHI
peakLuii Ta po3B’axxun 3agady.

BnnabKko cTta pokiB TOMYy BOAEHb BUKOPUCTOBYBaAIN OJ151 HANOBHEHHS
NOBITPSAHMX Kynb. OgHAK Cy4yacCHi MOBITPSHI Ky/li HANOBHIOKTb IHLIWM
ra3om — refiem. Ha kit BnacTMBOCTi BOOHIO IMPYHTYBaIOCH MOro BU-
KOPUCTaHHS] B HABeAEHOMY Npuknaai? ki puamku, NoB’3aHi 3 BUKO-
PUCTaHHAM BOOHIO A5 MNOBITPSAHUX MaHAPIBOK, CMOHYyKanmM 00 MOro
3aMiHu reniem?

[MeperngHb BinEeO NMPO BMKOPUCTaHHS BOOHIO 3a Mo-

knukaHHam https://qr.orioncentr.com.ua/sae95 abo E E
QR-koa0oM.

Cxapaktepuayin ¢isnyHi Ta xiMi4yHi BNacTUBOCTI BOA-
HI0, SIKi POONATb MOro NepcnekTUBHUM NanrMBoM. Homy
BOOEHb BBaXXAETbCH €KOJIOMNYHO YUCTUM [IXEPESIOM
eHeprii?
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@ Banuwu gopmyau kapbou(IV) oxcudy (8yzaexucaozo zasy) i kapoor(II)
okcudy (wadnozo zazy). Y akiii pevosuni macosa wacmka Kapoony oinvwia?
@ Arxumu moxyms 6ymu HACLIOKU MPUBAJLOZ0 NePeOy8aHHS 8eAUKOL Kilb-
Kocmi n100eil Yy ManieHbKOMY NPUMIULeHHT 3 N02AHOI0 BEHMULAYIEIO?
@ IIJo make exocucmema?
— o \
g Onpautoit | 3posymiit |  BukopucTai
/i - ~ay
BYTJEKHUCJIUU TA3 ¥ IIPUPOAI TA MIAJBHOCTI JIFOJAWHU.
Bruspko 0,08 % mositpa craroButh Kap6or(IV) okcug CO, — Byraexkucamii
ra3. Bin morpanisie B atMochepy B pe3yabTaTi IPUPOIHUX TIPOIECiB: BUBEP-
JKeHHs BYJIKAHIB, BeJIMKUX JiCOBUX IT0Ke:K, BUALJIEHHA 3 MiHepaai3oBaHUX
JPKepeJ, TUXaHHS OpraHidMiB, PO3SKJIAJaHHS OPraHiYHUX PEHITOK. ¥ BeJu-
Kiii kinmbKocTi CO, yTBOPIOEThCA BHACTIOK ClalloBaHHA TBepaoro (1), rasy-
BaToro (2) Ta pigkoro (3) maausa.

1. Topinna syrinna: C + O, = CO,.
2. Topinnsa merany (ckaagauKa npupogxoro rasy): CH, + 20, = CO, + 2H,0.
3. Topinnsa okrany (ckiaguuka 6ensuny): 2C.H + 250, = 16CO, + 18H,0.

ii h | i __3aBpaaHHs. IICKopMCTaﬁTecq HaBYTUMN SHAHHAMM | AOCTYNMHUMN OXepe-

namu iHpopmalii Ta cknagite onmc konoobiry KapboHy 3a HaBeaeHo cxe-
Mot0. ONKUC JOMOBHITb PIBHAHHAMW peakL,iii.

KOJ10OBII' KAPBOHY
" CO,

HHAR
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Byraekueauii ra3 — He Jsmiie 000B’A3KOBUI peaKTaHT (DOTOCHMHTE3Y B
biocepi Semii, ane i1 BamkJAMBA OJIA PidHUX rajays3ell eKOHOMIKKM PeUYOBUHA
(mai. 33).

[a3yBaHHSA
bPYKTOBUX i Bupo6HMLTBO
MiHEepasnbHUX coamn
BOZ,
BorHeracHukn Nasep CO, y
3CO, KOCMeTOﬂOFI.I
Ta MEOVILNHI
C O 2 BunikaHHs
xni6a — ppixpxi
MHeBmaTnyHa YTBOPIOIOTb MyXMPLY
36pos CO,, aKkuli
Teepauii . po3nyLuye
CO, ans nI,EI,BVIIJv.I,eHHﬂ- TicTo
CTBOPEHHH BPOXaNHOCTi
ST pPOCNH
S BUETana y TENANUAX

Man. 33. Tlpuknagu 3acToCyBaHHS BYrnekncnoro rasy

i [L0BYBAHHSt | BIAGTUBOGTI
t HYMO ACCIIAAYEATY | By nekncioro rasy

MeTa pocnigxeHHa: no6ytn kapboH(IV) okcua i 4ocnianTN MOro BNacTUBOCTI.

O6nagHaHHS | pe4oBuHU. LWITATUB i3 Npobipkamun, konba, npunag ons gobyBaHHS rasis,
CKirnka; CipHuKM, LUMAaTO4YkM MapmMmypy abo kpeinau, po3basneHa xnopuaHa KMcnoTa, Barn-
HAHa BOAA.

Kpok 1. Bupiwm, akmm cnocobom byaeLl 36upaTtu Byrnekncamin rad y npooipky.
Kpok 2. 3aiicHu nepesipky Npunagy Ha repMeTUYHICTb.

Kpok 3. [0obyab BYrMEKUCANIA ra3 i3 MapMypy 4n Kpenam Ta po30aBneHol XnopugHol
KNCNOTU.

BukopucTtan ong uboro Kifibka HEBEIMKUX LUIMATOYKIB OOHOro 3 MiHepanis, rosioBHUM
CKJTaAiHNKOM SKMX € Kanbuin kap6oHat CaCO, i 2-3 mn po3GasieHoi XI0PUAHOT KUCOTH
HCI.

CnocrTepirar 3a 3miHaMmn y npunagi onsa gobyBaHHS rasis.
Tn cnocTepiratnMelu 3a xiMiYHUM SBULLEM, L0 BiaOYBAETLCHA 32 CXEMOIO:
CaCO, + HCI — CaCl, + H,0 + CO,1.

lMepeTBOPK CXEMY HA XiMiYHE PIBHAHHSA Ta 064NCAN, KA 06’ EM BYIIEKMCIIONO rasy MoxX-
Ha 0o0yTn i3 5 r kanbLjin kapboHaTy.

Kpok 4. HanoBHW Byrnekncanm ra3om npoBipky i nigHecu oo it OTBOPY 3ananeHuii CipHuK.
Yy NpoaOBXUTE CIPHUK FOPITU? YM LLe MOXHA NOSICHUTN?
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Kpok 5. Y npobipky, HanoBHEHY 3aB4aCHO (Nepen no4yaTtkom A00YyBaHHS BYrIEKMCIONO
rasy) 3 M BanHsHOI BOAM, ONYCTU KiHeLb ra3oBiagiaHoi TpyOkM | cnocTepirar 3a amiHamu,
o BigOyBaTMMyTbCS Y NPOOIpL.
BanHsiHa Boga — e pO34uH KasblLii rigpokcuay (npuragan, wo B peakuji KanbLin okcuay
3 BOAOI0 YTBOPIOETLCA KasbLii rigpokcma).
MpunrHM NponNyckaHHs BYrNEKMUCNOro rasy, gk Tiflbki BanHaHa Boga nomyTtHie. Cnocre-
pexyBaHe XiMivHe sBuLLe BinoOpaxae PiBHAHHS peakLiii:
Ca(OH), + CO, = CaCO,| + H,0.
KanbLin
KapboHaTt
3a [onoMOrolo BanHAHOI BOAM PO3Mi3HaloTb / AOBOOSATbL HASABHICTb BYI/IEKMCIIONO raay.
BHacnigok peakuii yTBOPIOETLCSH HEPO3UYNHHNIA KanbLili kapboHaT, Lo 3yMOBJIIOE NOMYT-
HiHHS BMIiCTY NpoGipKu.
Kpok 6. Chopmyniolri BUCHOBOK, Y SKOMY Al BiANOBIAj HA 3anUTaHHSA:
1) Ak MoxxHa [oBYTU Ta BUSBUTU BYTEKUCIINIA ra3?
2) Ym nigTpUMye BYrNeKUCNA ra3d ropiHHA?
3) [le Ta sk 3aCTOCOBYOTb BYrnekmucauim ras?

Lo XIMISH I DKUTTS

Byrnekmcnuii ra3 He BBaXXaeTbCS OTPYMHOK PEYOBUHOLO. Ta 9KLLO B NOBI-
Tpi BUcokuii BMicT CO,, i HU3bkMi BMICT O, TO HACNiAKV A1 3[40POB’A AOBON
Hebe3neyHi. 3okpema, NoanHa Big4yBa€e ronoBHUN Ginb, Hanagy 3anamo-
POYEHHS, MOTiPLWEHHS NamM’aTi, Y HEl BTpa4YaeTbCs 30ATHICTb KOHLEHTPYBATU
yBary, BUHMKAKTb TPYOHOLLi 3i CHOM.

B ymMoOBax poCincbkO-yKpaiHCbKOI BiMHW YKPAIHLj 3MYLLEHI TPMBaNMin 4ac
npoBoauTK B OOMOOCXOBMLLAX, NiA3EMHUX rapaxax, MeTpo. ig yac nepe-
OyBaHHS BEJIMKOI KiSIbKOCTi JII0AEN Yy 3aMKHEHVX npuMillieHHsx BmicT CO, B
NoBITPi 3pocTae, a BMICT O, — 3MeHLYETLCA. TOMY Bax/IMBO, WOO Taki npu-
MiLLLeHHS BYyNM OCHALLEHi BEHTUNALIEIO | HANIEXHO CUCTEMOIO XNTTE3a0€e3-
NMeYeHHs.

3aepauHHa 1. | B1cnosu CymxeHHs, HACKiNbKN BaXJIMBO NPOBITPIOBATU Ha nepepsax
XiMiYHi kKabiHeTu, knacHi KimHaTun.

CO, SIK ITAPHUKOBUI I'A3. Byriekucauii ras € OJHUM i3 Tak 3BaHUX
MapHUKOBUX ras3iB, AKi CIPUYMHIOIOTL 3MiHM KJIiMATy Ta BUHUKHEHHA Iap-
HUKOBOTO e(DEKTY.

ITapuukoBuii ehpeKT — Iie IPUPOHE IBUIIE, AKe 3a0e3meuye 36eperKeH-
H4 Tema B arMocdepi Semuti. CoHAUYHE CBITJIO IPOXOAUTE Uepe3 aTrMmochepy
i marpiBae moBepxHIO 3eMJi. 3eMJsA y CBOIO Uepry BUOpOMiHIOe Termno (iud-
pauepBOHe BUIIPOMiHIOBAHHA) Has3an y KocMmoc. OqHAK YacTUHA I[HOTO TeILIa
3aTPUMYETHCS B aTMoc(depi Tak 3BAaHUMHU TAPHUKOBUMU ra3aMu, 10 AKUX Ha-
JIeKUTD 1 Byrsexucaui ras CO,,.

ITapHUKOBi rasu BUKOHYIOTH Ty caMy (PYHKILi10, IT10 ¥ CKJIO B TaPHUKY YU
TEeIJINITi: BOHU Jal0Th 3MOTYy COHIUYHOMY CBiTJIy MPOHUKATH A0 IIOBEPXHI Ha-
1ol IJIaHeTH, ajie IEePeIlKOoIKAal0Th IMIOBEPHEHHIO YACTUHU TelJa Hasal y
Kocmoc (maui. 34).
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Man. 34. CxemaTtunyHe 3006paxkeHHs NapHNKOBOIro edekTy

Ilomipuui#t mapHrKOBUI €(heKT CTBOPIOE CIIPUATINBI TeMIepaTypHi yMo-
BU IJIA KUTTS HaA HAIIIA IJIAHETi, Mepelrko:Kae ii IIepeoxoJiof:KeHHIO.
30inbIIeHHA BMiCTY BYTJVIEKHMCJIOTO I'ady B aTMoc(epi IOCUI0e TapHUKOBUM
edexT. Yum GisbIime 1iel peuoBUHM HAKOIUYYETHCA, TUM OiJIbIlle TeIllia 3a-
TpuMyeThcsa B arMmocgepi. Ile npusBoauTs, 40 TiABUIIIEHHA TeMIlepaTypu Ha
IJIaHeTi, CIPUUYMHIOIYN TJIo0aibHe IMoTeIlTinusAa. [lo #ioro HacaigKkiB Haje-
JKaTh TAHEHHS JILOJOBUKIB i1 migBumieHHa pisua CBiTOBOroO OKeaHy, yacTilmi
eKCcTpeMaJIbHi moroaHi asuina (yparanu, IoCyXu, IOBeHi), 3MiHU KJaiMaTu4-
HUX 30H, 110 HETaTUBHO I03HAYAETHCA HA €KOCHUCTEMAX.

11106 3MeHIIUTVM HETaTUBHUWU BILIUB BYIJIEKHCJIOTO Tasdy Ha KJiMmar,
BasKJINBO CKOPOTUTHU HOTO BUKUAU. [JId IIbOTO HEOOXiJHO BUKOPUCTOBYBATH
BimHOBIIOBaHI MiKepeJsa eHeprii (coHIle, BiTep), 30epiraTtu i HacaIKyBaTuU
Jicu, a TaKOXX €KOHOMHO CIIOKMBATHU €HEPTil0 y BUPOOHUIITBi, TPAaHCIOPTiL
Ta TOOYTi.

3aepaaHHa 2. | K GOTOCUHTE3 fONOMArae 3MEHLIMTN BMICT BYI/IEKMCIIONO rasy B aT-
Mocdepi? Homy BUpyOyBaHHS fliciB HEraTMBHO BNIMBAE Ha KliMaT?

U XIMIYHA CKAPEHNLS

Y XxapyoBin NPOMMUCAOBOCTI 3aCTOCOBYIOTb TBeEpPAMA KapOoH(IV)
okcua, — cyxui nig. Ha BigMiHy Big, nboay, S9K1in TaHe | NepeTBOPIETHLCS
Ha piaky Boay, CyXmi nig, nepexoguTb 3 TBEPOOro arperatHoro ctaHy Big-
pasy B razonofioHuii. Liei npouec Ha3nBaloTb cyosiiMmaLi€lo.

OTpuMyOTb Cyxuit N, B Pe3ySbTaTi OXONOAXKEHHS Ta CTUCHEHHS BYr-
Jlekmcnoro raay.

Cyxuii nig, BUKOPUCTOBYIOTb AJIS1 OXOJIOMKEHHST XapyOBUX MPOAYKTIB
npu ix TPAHCNOPTYBaHHI Ta 30epiraHHi 6e3 BUKOPUCTAHHSA XOJ0ANTbHUX
YCTaAHOBOK, OJ19 TPAHCMOPTYBaHHA MeANYHUX rnpenapaTiB Ta 0ionoriyHux
3paskiB, A1g 3anobiraHHs TAHEHHIO KPUXKaHMX CKYJTbATYP TOLLO.

BuKoOpUCTOBYIO4M CYXUIA Niif, BapTO NaM’aTaTu nNpo 6e3neky:

LS pe4oBUHA MOXE CNPUYMHUTU OOMOPOXXEHHS, AKLLO TPUMATH
Moro y pykax 6e3 3axuCHMX pyKaBU4OK.
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YAJTHUM T'A3: YTBOPEHHS, HEBE3IIEKA, IPO®IIAKTHKA TA
ITEPIIA JOIIOMOTA ITPY OTPYE€HHI. Kap6ou(Il) okcux CO, a6o uagauii
ra3 YTBOPIOETHCS 3aMiCTh BYTJIEKUCJIOTO T'a3y, KOJIU ITaJuBO TOPUTH B YMOBaX
HeIOoCTaTHHOI KisbKocTi KucHIo. Ile Moxke BimOyBaTuch y Kamini, meui, ra-
30Bili KOJIOHIIi, IIJINTi, aBTOMOOiJIbHOMY ABUIYHi, OEH3MHOBOMY Tr'eHepaTopi
To1110. BICOKMM € BMicT UagHOTO rasy y BUXJIOITHUX ra3axX aBTOTPAHCIIOPTY.
OcobanBa HebOesIeKa BiJ 4agHOTO rady BUHUKAE IJA JIOAMHU i JOMAIITHIX
TBAPUH IIiJ Yac MOXKeKi BcepeauHi OymiBii, KOJIM MOTipHIyeEThCS IIOBITPOOO-
MiH.

Yamguwuii ra3 — 6e30apBHUIii ras 0e3 3amaxy, IOTaHO PO3UMHSIETHCA Y BOA1,
nys:ke oTpyiuuii. IloTpamisiooun B opraHiaM, BiH CIOJYYAETHCSI 3 T€MOTJIO-
0iHOM KPOBI i mo36aBJisie OT0 3MATHOCTI TPAHCIOPTYBAaTH KHCEeHb. BUHUKAaE
ne(imuT KMUCHIO B KPOBi i TKAHMHAX, IO 3arpPOKyEe OTPYEHHAM OpPTraHismy i
HaBiTh 3arubesaio. O3HAKM OTPYEHHA YaJHUM ra3oM: TOJIOBHUM 0iib, 3ama-
MOPOUYeHHs:, cJa0KicTh i HymoTa, BTpaTa cBijoMOCTi.

—

L XIMISE [ )KUTTSH

3 NOTEHUINHMMM a)xepenamMmmn 4aaHoro rady B npMBaTtHOMY OyAuHKY 3Ha-
NOMUTb KOJ1aX.

MoTeHuinHi pxepena
yagHoro rasy (CO)
B OyAUHKY

AWMAP 326pyanHeHnin/
3a010K0BaHWI OTBIP AuMaps

CNAJIbHS o6Girpisa4 6e3
BEHTUSIATOPA
A

TpiwwmHa B gumapi

BITAJIbHSA rasosuii
ab0 ApOoB'aHNI
KaMmiH, niy

KYXHSA HecnpaBHa
raszosa “ieee:
OyxoBka

. W

FAPAYK NIABAJ1 HenpaBuibHO

-aBTOMATUYHWUIA BUXION; BCTaHOBNEHNI1 260 —
_npau'lomqu/] rpunb abo HecnpaBHMM Harpisay Boaun

reHepartop y 3aKputomMy

MPUMILLLEHHI

EkcnepTtun 3 6e3nekn pekoMeHayTb 06nagHaTn OyauHKM 3 nevYamu i Ka-
MiHamMK, a TakoX KBapTMpPU 3 ra30BMMM NauTamm abo KONOHKaMMN eNeKTPOH-
HVUMMW gaTymkamMu AMMy i 4agHoro ragy. Ui npunagy 3ByKOBMMK CUrHanamm
BYACHO rnonepemxatoTb Npo Hebea3rneyHy KiNbkiCTb YagHoro rasy B npumi-
LLEHHI.

115
YKpaiHCbKNUN OCBITAHCHKUM BUOABHUYMN LEHTP «OpioH»



Q Memanomyx OsHariomcsl 3 mam’aTtkolo «HagHuii ras: sk 3anobirtu
== OTPYEHHI0», PO3P06IEHO MiHICTEPCTBOM EHEepreTuku
YkpaiHu.

MiHictepcTBO

! et noABAU NPO BE3NEKY

YAOHUWN IFA3: 9K 3AMOBIFTU OTPYEHHIO é%
A\ WO TPEBA 3HATMU: & YAZHWUM A3 HAKONUYYETLCS BIJ POBOTH:

YALHWW FA3 HE MAE CMAKY, KOJIbOPY, 3AMAXY, APOB'AHUX, FA30BUX ABO BYTIJIbHUX NEYEN;
VOro HEMOXJIMBO BIAHYTH; NOPTATUBHUX BEH3UHOBUX TEHEPATOPIB;

HEBE3MNEYHWM HABITb B HE3HAYHIN KAMIHIB;
KOHLEEHTPALLIT, MOXE NPU3BECTN A0 CMEPTI FA30BUX BOOOHArPIBA4IB TA TACOBUX OBIrPIBA4IB

(@) ecrarosits AATYMK KOHLEEHTPAL|IT YAHOTO FA3Y

ﬂ K &0 PETYISIPHO NEPEBIPAVTE ra3osi npunaay, BEHTUNSILLMHI
B  KaHanM Ta AMMOX0AM Ha CPaBHICTbL

n OABATM = 3ABXAM BIAYUHSIATE 3achitky B niuLy 4u kamiti
o)  MPOBITPIOVTE NPUMILLEHHSI

n PO HE BUKOPUCTOBYVITE reHepaTtop Ha BiacTaHi meHwe 6 METPIB
<> BiJ, BIKOH, iBEPE 411 BEHTUNSALLIVIHUX OTBOPIB;

E E3 n E Ky: Bam KOPUCTYUTECS NMOAOBXYBAYEM, L1061 TpUMaTK

'eHepaTop Ha 6e3neyHili BiacTaHi

PosTaluyii nepeniyeHi 3anobixHi 3axoau B NopsaaKy Bif, HANOINbL MNOLLIMPEHUX Y TBOE-
MY OTOYEHHI [0 HAIMEHLL BUKOPMCTOBYBaHMX. Hackinbkn TBOI Ail Ta NoBeAiHKa ntoaen
i3 TBOro 0OTOYEHHS 3arnobiraioTb OTPYEHHIO YaAHUM ra3om?

lMox6ari npo cBor be3rneky Ta 6e3reKy iHLLMX: Lji MPOoCTi npasuia OMOMOXYTb 3aro-
6irTvi OTPYEHHIO YaaHUM ra3oM, 36epertvi 310P0B S Ta XUTTS.

Mepexa WasxiB Cnony4YeHHs: € axepenom 3abpyaHeHHs atmocdepu Pi3HU-
MW pevyoBMHaMU, 30KPEMa YaOHUM i BYrIEKMCNUM rasdamu. na 3MeHLIeHHs
3abpyaAHEHHS NOBITPS B HaLLil KpaiHi BXMBaIOTb Pi3HI 3ax0auM, 30Kpema:

— HadaHHs nepesarn eNekKTpU4HUM Buaam TPaHCNopPTY;

— BUKOPWUCTAHHS €EKOJOTMI4YHO YANCTUX BUAIB NanvBa;

— PO3BUTOK BENOCUNEOHOI IHOPACTPYKTYPU;

— CTBOPEHHS 3€/IEHNX EKPAHIB MiCTa (03€NIEHEHHS);

— CTBOPEHHS 30H, BiNbHUX Bif, aBTOMOBINIbHOr0 TPAHCMOPTY.

nnY-o-naM

3aenaHHa 1. I OUiHITb KOXHWI 3axin, 3 No3uLii 36epexxeHHs 300P0B’sa Ntoael Ta eKoHOo-
MIiYHOT OOUINbHOCTI. AKKiA 3axin, BBaxaeTe Halbinbll eeKTUBHMM A5 BaLLOi MiCLLEBOCTI?

3aBfaHHe 2. l 3anponoHyiiTe BNACHWI 3axif, Ta NPe3eHTYTe Moro iHWKM rpynam.

CTAJIHH PO3BHUTOK IIPUPOJIU I CYCIIIJIBCTBA — me po3BUTOK
KpaiH i perioHis, 3a AKOro eKOHOMiUHe 3pPOCTaHHSA, MaTepiajbHe BUPOOHU-
IITBO Ta CIIOKMBAHHA MPOAYKIIiI BifOyBaOThLCA B MeKaX, BUBHAUEHUX 37aT-
HIiCTIO eKOCHUCTEM 0 caMOBiHOBIIeHHs. CYTHICTD CTAJIOTO PO3BUTKY IIOJIATAE
B TOMY, IITO0 CyYacHi JIT0a1 3aI0BOJIbHSAJIY CBO1 OTPeObU B pecypcax (IagIuBo,
OUTHA BOJA, KOPUCHI KOIAJUHY Ta iHII), He Imiggaiody 3arposi JoBKiaIa i
pecypcu, a 3bepiraroun ix A MaitbyTHIX TOKOJIiHb.
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1 cTasIoro po3sBUTKY BasKJINBO CKOPOTUTU BUKUAU BYTJIEKHUCJIOTO rasy,
AKiI CIPUUYMHIOIOTH MAPHUKOBUH eeKT Ta 3Miny Kiaimary 3emuri. Ogaum 3i
NIJISAXiB IIHOTO € AeKapOoHi3allia — IIpoIec Imepexony Ha BimHOBIIIOBAJIBHI
IsKepeJia eHepril 3 MeToi0 3MeHIIIeHHA BUKHU/IB IIaPHUKOBUX Ia3iB.

~ Cmanuil po3éumox OB’ A3aHNH 3i 30epesKeHHIM IPUPOTH IJIA Ma-
OYTHiX IIOKOJIiHb.
Hexapbonizayisa — KOMIIEKC 3aX0[iB, AKi JaIOTh 3MOTy 3MEHIINTH
kiabKicTs CO, B aTMoc(epi 3aBasAKH 3aMiHi BUKOIIHOTO NAJINBA €KO0JIOriY-
HO YUCTHUMM IiKepeiaMu eHepril.

(ﬂ, TOBI 10 CHAMM

1.

@G

OOMipkyn TBepOXEHHS: «be3 BYrneknmcnoro rady XuTtTa nonen He
MOXJIMBEe». BMCNoBM CBOIO AYMKY LLLOAO LbOro TBEPAXEHHS, MiaKpPinm
Il npuknagamMmu.

. OkncHeHHs kap6oH(ll) okcmay no kap6oH(lV) okcuay BinOyBaeTbCs

3a CXeMOI0 peakLir:
CO+0, — CO,

Aknin 06’emM YaoHOro raay (H. y.) 3HagoouTbcs ang 0obyBaHHS Byrne-
Kmcnoro rasy macoto 440 r?

Ha noBHe 3ropaHHs Byrinng sutpatmam 112 a KMCHIo (H. y). B akomy
06’eMi NOBITPSA MICTUTLCA Taka cama KislbKiCTb KUCHIO? Akuin 06’eMm
BYI/IEKMCAIOro rady yTBopuBcsa?

fAk OignbHICTb NOAMHN BRAMBae Ha BMICT kapOoH(lV) okcuay B aT-
Mocdepi? CnporHo3ym MOXIMBI HACNiOKM Takoro BMJMBY Ha CTaH
noeiTpa. LWlo HeoOxigHO 3poduTW [ON9  3MEHLIEeHHa BUKUAIB
kapboH(IV) okcnay?

. Homy cnocTepiraetbCsa NapHUKOBUIM edeKT, CNPUYNHEHNI 3POCTaH-

HAM BMICTY kapboH(IV) okcuay B atMmocdepi, kLo y npoueci ¢poTo-
CUHTE3Y BiH NOMMMHAETLCS, a KNCEHb — BUAINSAETHCA?

. e 6inbwe monexyn: y 880 r Byrneknucnoro rasy 4n 'y 224 n 4agHoro

rasy (H.y.)?

Yomy 4yagHuin ra3 HebesneyHuin ansa noauHn? Jam Tpy npakTuyHi no-
paau, ki AONOMOXYTb YHUKHYTU OTPYEHHS YaaHUM ra3oM y nooyTi.
lMosicHW npucnie’sa 3 noragay Ximii, eTUKU i IPUHLUMIMIB CTaNoro po3Bun-
TKY: «Ak nbaeLl, Tak i MaeLl», «<He pybal rinky, Ha ki cuani».
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‘8§24 ' METAH CH, 9K MANINBO, BIOTA3
TA TTAPHUKOBWW TA3

@ Tlasysamy pewosurny — MmemaH 30uparmsv Yy npodipky, po3dmiujeny dozopu
OHoM, @ makox eumicHennaMm 600u. IIpo aki enacmusocmi memany ye
ceiduumu?

@ Mix yunamu eunukxaa Ouckyciia w000 HAA6HOCMI 6 MemMAHYy 3anaxy.
O0ni cmeepdixcysanu, W0 6iH mMae cneyudivHuil 3anax, AKuil 1100una 6io-
pa3y siduysac, AKU,0 MPANLAEMbCA 11020 6UMIKAHHA Lepe3 He3aKpUmuil
KpaH 2a3080i naumu. Inwi eidcmorweanu Oymry, U0 peLosUHA He MAE 3a-
naxy. A wo 3 4b020 npugody moxceuw ckazamu mu?

@ IIJo Hasusawmb KopucHumu konaaunamu? Haeedu npurknadu nowupe-
HUX 8 YKPAIHi KOPDUCHUX KONAJUH.

@ IIJo mo6i gidomo npo 8udu naiuéa, iKi 6UKOPUCMOBYE A10OUHA MaA 3 AKOIO
memorn?

& Onpautoi 3poaymiit BukopucTait

Hanpa 3emuti micTaATh pisHi KOpUCHI KomasiuHM, 30KpeMa i IPUPOIHUHN
ras. Bin e cymimrio peuoBun. MacoBa yacTKa OCHOBHOTO il CKJIaJHUKA —
merany CH, (man. 35) — B neaxux pojosuiiax cranosutsb 90-98 % .

L .2
) Tigporex ’ Kap6oH Man. 35. Mogenb Mosiekyiv MeTaHy

Y 1948 pori O0ysno saBepiiieHo OymiBHUIITBO rasorony IlamraBa—Kuis,
AKUM IpuUpomHui rad JlamaBchbKOro poaoBUINa, 1o Ha JIpBiBIIUHI, mouas
TPaHCHIOPTYBAaTUCh ¥ CTOJIUIII0 ¥ KpaiHu Ta iHmIi micra, a 3 1951 poky 3abes-
meuyyBaB NPUPOJAHUM ra30M He JIUIIE HaIly KpaiHy, a ¥ iHImi eBporeiichKi
Iep:xkaBu. I'asoriH 3ayuIinaBcs HAUOINbIIUM y €BPONi MPOTATOM TPUIIIATU
poxKis!

Q Memaﬂomyx Hawa kpaiHa 6arata noknagamy NpUpPOAHOro rasy.

—= 3 pocTynHux To6i mxepen iHpopmauii 3’acyi, B AKNX

ob6nacTax 3HaxoAATbCA MOro HanbinbLi pogosulla. MiaroTyin po3noBigb NPo oaHe 3
POAOBULL, MPUPOAHOrO rasy, Lo 3HaX0ANTLCSA Habnuxye 10 TBOro perioxy.
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BaepanHa 1. | 10 BiLHOBMIOBANBbHUX Y/ [0 HEBILHOBIOBANBHUX MPUPOLHUX PECYPCIB
HaNEeXUTb NPUPOAHUI ra3?

3aBfaHHA I Cknagaitb onnc MeTaHy, 3aCTOCOBYOHM NonepeHbo HAOYTI
3HaHHS Ta BMiHHA. JIONOBHITb AOr0 iHWWMW, BIZOMMMM BaM XapakTepucTu-
Kamu.

nniy-o-nnM

1. MonekynapHa dopmyna.

. BaneHTtHicTb Kap6oHY B METaHI.

. BigHoCcHa monekynsapHa maca.

. MongpHa maca.

. BiogHOCHa ryctnHa 3a noBiTpsim.

. BigHOCHa rycTnHa 3a BOgHeM.

. MonspHuii 06’em 3a HOpMasbHUX YMOB.
. KinbkiCcTb MONekyn Ta aTomis B 1 MOJIb.

. Macogi yacTtku Kap6oHy 11 Figporexy.

O©CONOOLWN

NEAKI ®ISUYHI I XIMIYHI BJIACTUBOCTI METAHY. MeTan — ra-
3yBaTa, 6e3 KOJIbOPY I 3amaxy, MaJOpPO3UMHHA V BOAi peuoBuHA. [l mepe-
BeleHHs MeTaHy B PiAKuii abo TBepAuii arperaTHuii cTaH oro moTpPioHO 0X0-
JOI’KYBATH.

Baxa1Bo0 XiMiuHOIO BJIACTHBICTIO MeTaHy, IO IMIMPOKO BHKOPUCTOBY-
€ThCS, € TOPIiHHA B KUCHIi / TTOBiTpPi:

CH, +20, = CO, + 2H,0.

3aegaHHea 2. | 3a 3aKOHOM 006’€MHMX BiOHOLWEHb rasiB BM3HA4Y 00’EM KUCHIO, LU0

npopearysas, Ta 00’€M BYrNeKMCNOro rasy, Lo yTBOPMBCS BHACNIAOK criantoBaHHa 50 n
MEeTaHy (H.Y.).

Topinua MeTaHy B KUCHI CyHIPOBOIKYETHCA TEIJIOBUMU M CBITJIOBUMU
sasuramu (maJ. 36).

Man. 36. TopiHHSA MeTaHy

I ogepsKkaHHA TEIJIOBOI eHepril MPUPOAHUI Tad CIAJIOITh ¥ ITa30BUX
KOTJaX, KYXOHHUX Ta30BUX IIJINTaX, MIBUT'YHAX Pi3HMUX TPAHCHOPTHUX 3a-
co0iB (Ha aBTOMOOITHLHMX 3alpaBKaxX MOKHA IMOOAUUTU pe3epByapu 3 UM
HaJIbHUM).
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IToBepHeMOCH 10 TPOAYKTIB ropiHHA MeTaHy. Boma i Byryiekucauii raas,
K TOOi cTajio BijoMo 3 momepeJHLOTO maparpada, HaJaeKaTh 40 IIapHUKOBUX
rasiB. Toxx cmaIfoBaHHA METaHY ITOCUJIIOE ITAPHUKOBUH edeKT. [0 ToTO 3K Me-
TaH TaKOK € TaPHUKOBUM I'a3oM.

Y 60J0THCTHX MiCI[EBOCTSX 3i CTOSIUMX BOJOMM BUIIIAETHCS Ia3oBa Cy-
MiIm, 10 3BeThCsS 0OJIOTHUM ra3oM. BiH yTBOPIOETHCA BiJ THUTTS PEIITOK
POCJIMHHOIO i TBAPUHHOT'O MOXOIKEeHHI, 1Or0 OCHOBHII CKJIaJHIK — METAaH.

S XIMISE | )KUTTS

Jhioon uiHyloTb NPUPOLHUI Fa3 gk axepeso Tenna. NpoTte BUTikaHHS npu-
pOOHOro rady Bkpanm HebeanedHe. 3 MOBITPAM BiH YTBOPIOE BMOyXOHeOes-
neyHy cymiwl. MigCTynHiCTb cyMiwi NOBITPS 3 NPUPOLHUM ra3oM Mondrae B
TOMY, L0 3a AOMOMOIOI0 HIOXY Ti HE MOXHa BUSIBUTU, OCKiNlbkKM BOHA HE Mae
3anaxy. Cymiw BMOyxae Big 3ananeHoro CipHuKa i HaBiTb Bif, iCKPpW B OCBIT-
JOBaNIbHUX NPUCTPOSIX Mif, Yac iXx BMUkaHHg. LLLo6 yb6esneunTu niogen Big Ta-
KOO HEKOHTPOJIbOBAHOI0O XiMIYHOIO sIBMLLA, Nepen, po3noaisioM NPUPOAHOro
rasy, NpuU3HaveHoro 44 CrnoxXxueadis, 40 HbOro A04aK0Tbh PEYOBUHU 3 PI3KUM
HENPMEMHMM 3anaxoM. ToX Hacnpasai 3anax NOLNPIOETLCS He Bif, MEeTaHy
(BiH 6e3 3anaxy), a Big, rasyBaTux AOMILLIOK PEYOBUVH i3 CUIbHUM HEMNPUEM-
HMM 3anaxoMm. BiguyBLum Len 3anax, KOXXeH Mae PoO3yMiTu, WO B NPUMILLLEHHI
€ NPUPOLHUI ras i B XXO0QHOMY pasi 40 MOBHOIO NPOBITPIOBAHHS HE MOXHa 3a-
nasioBaTU CipHMKA i HABITb HE MOXHA BMUKATM CBIT/O, WoO He cTaBcs BUOYX.

BIOTA3 TA MOTO BUPOBHUIITBO. IloripiienHa cTany TOBKiJIIA de-
pes cIaJioBaHHS BeJIUUYEe3HUX 00CATIB MaJbHOr0, 30KpeMa MeTaHy, HaKOIIH-
YeHHA PIi3HUX BiIX0HdiB, 30KpeMa II OPraHiuHOTO ITOXOAKEeHHSA, IIOCTABUJIU
JIIOZCTBO IIepel] HeOOXiTHICTIO MOIIYKY aJbTepHATHUBHUX OKepes eHeprii,
e(PeKTUBHUX CIOCO0iB yTHIidaIlii BiIX04iB OPraHivHOTO ITOXOIKEeHH .

HayxkoBmi mpaifooTs HajJ MOJIMIIIEHHAM eKOJIOTIiYHOTO 06J1aromosryyus
Ha TJIaHeTi, 3aJJ0BOJIEHHAM CUPOBUHHMUX HOTPeb CYyUacHOTO CyCHiJILCTBA, He
CTaBJSAUYM IIiJ] 3arpo3y JKUTTSA Ta TiAJbHICTh MalOyTHIX MOKOJiHb. OauH i3
MJISXiB Po3B’A8aHHA IIiel TpobeMu — BUPOOHUIITBO 6iorasy.

~N

Bioza3 — 3arajibHa Ha3Ba CyMIillli TOPIOYMX ra3iB, 0 YTBOPIOIOTHCS B
pe3yabTaTi po3KJIaJaHHI Pi3HUX OPraHivHNX peuoBuH. OCHOBHUIA CKIA]I-
HUK 0iorasy — MeTaH

BukopucroByiors 06ioras 3me0iiabIIoro O BHUPOOHUIITBA TEIJIOBOI
Ta eJIeKTPUYHOI eHeprii. OTpuMyioTh 6ioras is:
« pociamHHOI cuUpoBUHH (TpaBa, CiHO, KYKYPYA3AHUI cujaoc, OypsaKoBa
TUYKA);
« BigxomiB Mm’scomepepo6HOi i prGHOI IPOMMCIOBOCTI;
*  THOIO BEJIMKOI POTaTol XyA00H1, ITAIIIIMHOTO IIOCJiY TOIII0;
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+  BigxoxiB GpyKTiB mig uac BUPOOHUIITBA COKiB, I[YKPOBUX OYPAKiB IIig uac
BUPOOHUIITBA IIYKPY;

*  TBepAUX OPTAHIYHWX BiIXOJiB CMIiTTEBMX MOJIT0OHIB TOIIO.
fAx 6auwni, cupoBuHHA 6a3a JOCUTH PisHOMAaHiTHA.

3aepaHHa 3. | [oMipkyii, K 3MIHIOETBCS caHiTapHa o6CTaHOBKa y rpomMajax, ae

rnepeniyeHi Bigxoam HakONUYnNuchb.

Ilig BunmBOM misimbHOCTI MeTaHOBMX OakTepiii i3 mepesriueHoi 6iomacu
YTBOPIOETHCA Oioras. ¥ mpupoai MmeTaHoBi 6aKTepii :KUBYTH Y I'PYHTi, CTOSA-
YUX BOAONMAaX, OCEJAIOTHCA B OpradisMax JIOAWHMN, OTaxis, TBapuH. Ha 6io-
ra3oBUX CTAHIIIAX CTBOPIOIOTH Ta IMiATPUMYIOTH YMOBHU IJA :KUTTEXiAIBHOC-
Ti MUX MiKpoopraHisaMiB. YHACIIAOK iIXHLOI AiAJIbHOCTI MeTaHOBe OPOAiHHS
TPUBAE BiJ KiIbKOX OHIB M0 KiJIbKOX MiCAIiB, TOAI AK Yy IPUPOAL — B pasu
HoBinbHiIIIE.

VYrBopeHuit 6ioras € cymimiro merany (mpubausao 55—-75 %), Byrie-
Kwucjoro rasy (mpubausuo 25—45 %), He3HaAUHUX JOMIIIIOK BOJHIO, I'iApOreH
cyIb(dingy, a3oTy Ta JeIKUX iHIITUX PeYOBUH.

B ocHOBY BUpPOOHUIITBA (iorasy MOKJIAIEHO i/Iel0 MepeTBOPEeHHs 0io-
MacH Ha 0iomaJMBO BHACTIIOK JKUTTEXiIILHOCTI MEeTAHOBUX OaKTepii. .

Biorasosi cranmii (maa. 37) OyayooTs mo0amsy, a To i Ha TepuTopii, me
OPOAYKYETHCSI CUPOBUHA AJIs BUPOOHUIITBA Oiorasy.

Man. 37. Biorasosa cTtaHUjg

Bupob6ierum 0iorazom omasioioThCa NTaxo(adpuKky, Ha HbOMY HPAaIlio-
IOTh IBUT'YHU JesIKUX aBTOOYCiB, IIOMEITKAHHA Jioael 3a6e3meuyThca CBiT-
JIOM, TeILJIOM, FapsAY0I0 BOJOIO.
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IIEPCIIEKTHUBHU OJEPHKAHHSA BIOTA3Y B YKPAIHI. Bararo kpain
€Bpomneiicbkoro Coo3y Ta CBiTy BUPOOJIAIOTH 0ioras y BeITMKUX KiJIbKOCTAX.
BiH € cyTTEBOIO CKIIaM0BOIO iIXHLOTO eHeprodasancy. Harra gep:xaBa Mmae 3Ha-
YHi CHPOBUHHI pecypcHu IJs BUPOOJeHHsA 0iorady, OCKiJIbKHN arpoiIrpoMICJIO-
BUII CEKTOP IPOAYKYE UNMAJO0 opraHiuamx Bigxonais. ITopiBaAHO HexasHO (i3
2013 pory) Oiorasosi ycTaHOBKU IIOUaJaM 3BOAUTH B YKpaiHi. Hamaromxy-
€ThCsA cIiBmpalld YKpainum ta €C y 6ioMeTaHOBOMY CEKTOpPi eHepreTHuKH,
TOMY IIIO HAIIla Jep:KaBa 3allikaBiieHa AK Y BUPOOHUIITBI 6iorasy, Tak i B 1mo-
JINOIIeHHi cTaHy OOBKias. TeMnu BBeIeHHS HOBUX 0iOorasoBUX YCTAHOBOK
TIOCTYTIOBO HAPOIITYIOTHCA.

C‘} TOBI 10 CHAIU

1. Cxapaktepusyi posb METaHy Ta NPOAYKTIB MOro 3ropaHHs y BUHUK-
HEHHIi NapHNKOBOI0 edekTy.

2. O6uumcnu Buknam (M3) Byrnekmucnoro rasy B atmocdepy Big cnanio-
BaHHs 200 M3 MmeTaHy. KW Y TBOI KBApPTMPI € NiYNNBHUK MPUPOAHO-
ro rasy, Bi3abMu NOKasHUKN 3a Oyab-KNi MicsiLlb Ta 004YNCAM TE camMme
Ha OCHOBI HUX. [ns npoBeOeHHs O004YNCNIEeHb BBaXaM, WO Yy cknaai
npupogHoro rady 100 % meTaHy Ta BCi BUMipn 3p061eHo 3a 0gHaKo-
BNX YMOB.

3. Haseu cupoBuHy ang BupobHuLTBa Giorady. MNosacHu, 9K BUPOGHK-
LITBO 3 Hei Biorady No3Ha4YaeTbCs Ha AOBKII.

4. 3a XMapuHKOI0 CriB cknaam oOrpyHTYBaAHHS €KOJI0MiYHOT AOLiTIbHOCTI
BMPOOHMLTBA Gioragy. lNigrotyncs Ao ii onpualogHEHHS y Knaci.

TBOPIOS
ATyN\ocd)PEv\ €
3EM I\\“‘D-T onHoP\n\‘*é\H A

A3 yMill
nacyMLCTae ML 7,
O e SRy SN

5. 3 1 T cBiXOCKOLWEHOI 3eneHol TpaBn oTpuMyloTb Ao 250 m® rasy 3
ymictom meTaHy 70 %. Ha cKinbkn MicaLiB BUCTa4UTb LbOro rasy no-
MOrocrnogapcTBy, KOTPe B NiTHIO NOPY B cepeaHboMy crioxusae 50 m3
nPMPOAHOro rasy?

ﬁ 6. CnporHo3ayi coujanibHO-eKoNoriYHn edpekT ona rpomagmn Bin Oyais-
HULTBA Ha Tl TepuTopil cTaHUi i3 BUpOoOHKMUTBA Giorasy.
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§ 25 CAMOOLIHIOBAHHS HABYA/TbHIX PE3YTbTATIB I3
TEMWU 2 «[10CNIAXYEMO TA3W [OBKIS11S»

3aepanna 1. | Mepeiign 3a QR-kogoM abo MOKAMKAHHAM i O3Ha-

omcs i3 wabnoHOM AN BUKOHaHHS BCiX 3aBAaHb LbOro naparpada.
FAKLLO € Taka MOXJIMBICTb, TO PO3APYKYW Lieit LwabioH.

https://gr.orioncentr.com.ua/W612v

BaBpaHHn 2. | ko y Te6e HemMae MOXIMBOCTI PO3APYKYBaTy LAGJIOH i3 3aBAaHHs 1,

TO CTBOPW MOro caMOCTINHO Y 30LwmnTi. [Ing Lboro npoaHaniay cxemm Ha c. 123, 124, 125
i Ha X OCHOBI Hakpecnu TabnuLLo i3 TpbOMa BapiaHTaMU OLHKN: «Tak», «4acTKoBO», «Hi».

MonsapHun 06’em rasis Hacnigku nopyLLeHHs
3a HOpMaJ1bHMX YMOB npaswun 6e3nevyHoro
NOBOXKEHHS 3 BOTHEM

OauHNLIO BUMIPIOBAHHS
KiJIbKOCTi pe40BUHN

®di3n4yHi BNacTUBOCTI:

— KMCHIO
Crany ABoraupoK — 030HY
— BOAHIO

KinbkicTb —B
YrNeKMCcnoro rasy
CTPYKTYPHUX A HA3MBAI8T — YagHoro rasy

— MEeTaHy

4aCTUHOK rasdy B MOro

MOJISPHOMY 00’ EMI

A

O3HayeHHs NOHATb:
— MongapHuii 06’em rasis
— BIOHOCHA rycTuHa rasis
— pekapboHi3auis
Cknap K1cHio, €KOHOMIKM
O30HY, OKCuaiB — bioras
— MapHUKOBI rasu

AkicHUN i
KiNbKiCHU

ckfiag nosiTps Fasv;iEEaes

Ta nerwi
3a nosiTp4
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CyTb:

— dIi3NYHOT BEANYNHN

«KiNIbKICTb PEYOBUHW»

— 3akoHy ABoragpo

— 3aKOHY 00’€MHIN

X BiHOLLEHb rasiB

— MOJIIPHOro 06’eMy rasiB 3a OHaKOBUX YMOB
— FOPIHHSA

Y yomy nongdrae
YHiKaNbHICTb NOBITPS

Ak 3acTocyBaH
KMCHIO NOB’A3a

BOCTAMU

Moro QisnyHUMU i
XiMIYHUMM BNacTu-

HA
HE 3

YMOBUW BUHUKHEHHS] i
MPUNUHEHHS TOPIHHSA

BrnnvB pianbHOCTI
JHOOVHU Ha CTaH
MoBiTPS

Mpr3HayeHHs1
KaTtanizaTopis

3HayeHHs y npupoai:
— KWCHIO
— O30HYy
— BOJHIO

— BYITIEKUCIONO ragy
— METaHy

3Ha4yeHHsa B
OISNbHOCTI
JIOANHU KUCHIO,
BOAHIO i BGioragy

Yomy BOAEHDb
BBaXKAETbCSA EKOJIOMYHO
YMCTUM NASIBOM

3Ha4deHHsa oS

lMepeBarn Ta p|/|3|/||<|/|\
BMKOPUCTaHHSA
BOZHIO 11 Biorasy sk
3aMiHV MeTaHy

N\
4 PO3YMIIO

Brnnve Byrnekncnoro i
YaJHOro rasis Ha
OpraHi3m NIoanHn

Hacnigkv pna noBkin-
K NiaBULLEHOrO
BMICTY BYI1EKMCIIOr0
rasy B atMocepi

EkonoriyHi HaCJ'Ii,EI,KVI\
BMKOPUCTAHHS

3HauyLLiCTb
MaTeMaTU4HX 3HaHb
151 PO3B’A3yBaHHS
XiMIYHMX 38024

METaHy 49K najinBa

EHepreTukn i JOBKINNg
BMPOOHMLITBA Giorasy

BnacTtmBoCTi MeTaHy K

OCHOBHOIO KOMTMOHEHTY
NPUPOLHOro rasy

BaxnusicTb nepexoay \
[0 BiIHOBNIOBAIbHMX
I>Kepen eHepril ang
30epexXeHHs NPUPOAMN
NigTPMMaHHS
CTaJIoro Po3BUTKY

BignosipanbHicTb 3a N
30epexxeHHs NOBITPS Bi,
LUKiOIMBUX BUKUAB
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3acTocoByBaTW 3aKOH
ABOragpo osBU3HAYEHHS!:

— 06’emiB rasyBartmx

peareHTiB

— 06’eMiB razyBaTux

NPOAYKTIB peakuiji

— KiJIbKOCTi MOSEKY/

rasyBaTux Pe4oBUH

3acToCcoBYBaTU 3aKOH

00’EMHWX BiIHOLLIEHb B
0BYMCNEHHSIX 3a

XIMIYHUMM PIBHAHHSAMU

ObuncnioBaTu:
— KiNIbKiCTb YACTUHOK

(aTomiB, MOnEeKyn) y NeBHINn

KiJIbKOCTi PEYOBMHN,
maci, 06’emMi pe4oBMHN
— MONFPHY Macy, Macy i
KiJIbKICTb PEHOBUHU

— ob6’emMmragy 3a
HOPMaJIbHMX YMOB,
SIKLLLO BigOMi Maca abo
KifIbKiCTb PEYOBUHN

— BiZHOCHY r'YCTUHY
rasis 3a iHLLM

rasoM i NoBITPAM

XapaktepuayBaTtu
®i3nYyHi BTaCTUBOCTI:
—nOoBITPSA

— KUCHIO

— O30HY

— BOJHIO

— yagHoro ragy
— MEeTaHy

— BYIJIEKMCIIONO ragy

CKkianaT PIBHSHHS
peakuin:

— 000OYyBaHHS KNCHIO 3

rigporeH nepokcmay

— OKUCHEHHS MIIOKO31

— CYMapHe PIiBHAHHSA

dOTOCHHTEZY

— B3aemMofjl KNCHIO 3:

* BOOHEM

* BYIJ1IELLEM

* CipKoto

* MarHiem

* 3a/1i3oM

* rigporeH cynbdigom

* METAHOM

Po3spi3HaTn peakuji N\
po3knany i Croay4eHHs

Mn

pes3ynbTaTtv OOCNIOKEHHS

pOrHO3yBaTu i LOBOAUTM

BMICTY KMCHIO Y MOBITPI

OnuncyBaTy NOLLMPEHICT

b
Oxcureny B npmpog; \

9 BMIIO

LocnioxysaTt BMIiCT
KWCHIO B NOBITPI

BukopucToByBaTtu
XiMiYHY TEPMIHOMOTIit0 ANs
XapaKkTEPUCTUKN XIMIYHNX

ABULLY

lMpeseHTyBaTK
CaMOCTIiHO 30006yTy
iHpopMaL,io, 3oKkpema 3
BUKOPUCTAHHAM LINPOBUX
TEXHOSIOrN | NPUCTPOIB

JoTtpumysatmnce
rnpaBwa NOBEIHKN B
XiMiYyHOMY KabiHeTi Ta
npaBwn 6e3neku nif,
yac NPOBEOEHHS
LOCNIOKEHb

BusHavyat HaaBHICTb
KWUCHIO JOCNIAHUM LLUIAXOM

BIACTUBOCTI KUCHIO

L__| XapaktepusysaTtu XiMiLIHi\

CkniagaTtyi i NosCHIOBaTU

— konoobiry Okcureny B
npupoai

— konoobiry Kap6oHy B
npupoai

CXemMu.

BukopucTtoByBaTtu
nabopaTtopHuii
nocyp, ans noOyBaHHS
(3 rigporeH nepokcuay) i
36U1paHHS KNCHIO

3ajncHioBaTH
obuymcneHHa 3

[iatn 3aana SHVKEHHS

BMICTY BYIJ1IEKMUCIIOr0
rasy B JOBKiS

BUKOPUCTAHHAM
MOJIAPHOIO
00’emy rasis

EkcneprMeHTanbHO J0BOAUTH, LLIO
MOBITPSA NMOraHO PO3YNHAETLCH Y BOA] |

125

YKpaiHCbKNUN OCBITAHCHKUM BUOABHUYMN LEHTP «OpioH»



BaepaHHA 3. | OuiHM CBOI AOCSITHEHHS B Mi3HAHHI XiMii. J1s1 LIbOro y CTBOPEHI To60t0
Tabnuui BUOEPW OAVH i3 TPbOX BaPiaHTIB OLLIHKN.

3aBpaHHA4. | [lna  oujHkm cBOei po6GOTM B rpyni Ha OCHOBI  CXemMu

CTBOPM Y 30WWIKTI LWe oaHy Tabnuuto i3 TpboMa BapiaHTaMM OLHKMK: «3aBXan», «4acTo»,
«|lHKONW».

AKTUBHO npadtoBaB/npadtoBana Jdonomaras/oponomarana
Had BUKOHAHHAM FPyrnoBMX 3aBOaHb IHLUMM YsieHaM rpynum
y pasi noTpedu

MponoHyBaB/nponoHyBana

npaswaa B3aEMOL|i B rpyni Hocsaras / pocarana
" noTpMyBaBcsl/ BUKOHaHHS 3aBAaHb,
LOTpuMyBanacs ix npawoo4n y rpyni
HocnyxaBcs/ NAPAMETPU N Bpas / 6pana
nocnyxanaca oo CAMOOU,"'"‘OBAH Ha - y4yaCTb B
VKV BJIACHOI AISI/IbHOCTI i
iHLUMX YNEeHiB Y IPYNI BJIACHOI
rpynu LiSNbHOCTI Ta
/ DiFNbHOCTI iHLLINX
Yceinomniosas/ y rpyni
yCBigomMnoBana ocoouncTty
BiAMNOBIAANbHICTb 32 AOCATHEHHSA BiouyBas / BinguyBana
CNiJIbHOro pe3ynbTarty 3a00BOJIEHHS Bif, CMiNIbHOT Npau,

Baepanuna 5. | 3anviwm B 30LWKMTI BiANOBIAb HA 3anMTaHHs: «Hackinbku kopucHoio Gyna
nng tebe cniBnpaus B rpyni? Yum came?».

3aBpaHHA 6. J 3anuwu B 30WNTI, WO LiKaBOro N KOPUCHOrO TW Ai3HaBCcs / AisHanacs,
onpautoBaBLUM Lo TeMy. [le i 3 9Kol0 MeTO0 TV 3MOXELL BUKOPUCTATU HABYTi 3HAHHA? [o-
piBHA CBOI BiANOBIAi 3 BiANOBIAAMN OOHOKIACHWKIB / OQHOKIACHULb.

3aBaaHHA 7. J Mpurapait i 3anuwKv B 30LWLINTI CBOE HaMObinblLue JOCArHEHHS Mig 4Yac BU-
BYEHHS TeMU «JJOCNigXXyeEMO ra3mv OOBKinnsg».

3aBpanHa 8. | 3anvwuy B 30WWMTI BAACHI NPOMNO3ULLi OO 3MiH Y TeMi «[ocnigkyemo
rasu goBKinng», aKi, Ha TBOK AyMKY, NOKpaLLaTb CIPUNHATTS 1 3aCBOEHHA MaTepiany.
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' 8§26 ' [IIATHOCTYBAHHS PE3Y/IbTATIB
BMBYEHHS TEMI 2
«[J0CNIOXYEMO A3 AOBKINS»

MaTtepian naparpada gactb To6i 3MOry NoBTOPUTU Ta y3arajibHUTU BU-
BYEHI B TEMI 2 KiNbKiCHI MOHATTS XiMil Ha NpukKagax rasis AOBKINAS i giarHoc-
TyBaTW Pe3ybTaTu HAaBYaHHS Nig, 4ac BUKOHAHHS BMpPaB Ta OHManH-TECTY.

BukoHau Bnpasun

1. Hannwmn dopmynu pevyoBuH 3a ixHiMM HasBamu: kapOoH(ll) okcna,
kap6oH(lV) okcma, 030H, MeTaH, BoAeHb. Knacugikyi pe4oBUHM Ha
MPOCTI i CKNagHi.

2. ToscHn, y 9koro 3 rasdieB — XxJ10py, BOAHIO YM KMUCHIO — BigHOCHa
rycTMHa 3a MoBiTPAM Hanbinblia. 9k npaBubHO TpUMaTK NPOBIPKU,
HamMoBHIOOYM X KOXHUM i3 UMX rasiB?

3. BigoHocHa ryctuHa ragy 3a amodiakom NH, mopisHioe 2. OGumcnu
BiJHOCHY rNyCTMHY LIbOro ra3y 3a BOOHEM.

4. YeignoBigHM 300paxeHi cnocobu 30upaHHa rasiB i3 HaBeaoeHUMU
razamu:

1) kuceHb, 2) Byrnekmcnuii ras, 3) BogeHb, 4) 4agHui ras, 5) MeTaH.
OOr'pyHTYIA CBIli BUDIp

e R —

5. O6umcnm macy Byrinns, oas cnanoBaHHA skoro Bukopuctanu 100 n
KUCHIO (H. Y.).

6. Ckonitori Tabnuuto 19 (c. 128) y 30WNT Ta AOMNOBHU ii HANEXHOO
iHbopmauietn. CHopMynion BU3HAYEHHSA KOXHOIO TUMY peakuiin Ha
OCHOBI 3arnponoHOBaHOI 0O3HaKK Kacuikawlii.
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Tabanusa 19

O3Haku knacugikauii':
.. .. cksnapg, KisibKicTb pe4OBUH
Tun ximiyHOI ’ .
peakuii
peakTaHTun NPoOAYKTU peakuil
[Bi i 6inblwe npoctux abo OpHa cknagHa
CKJTaHUX PEYOBUHU peyoBMHa
LBi pevoBrHW: npocTa i
cknagHa
7. TlepeTBOpM CXEMUM Ha XiMiYHi PIBHAHHSA, KNacudikyin 3a TunaMmu peak-

10.

11.

12.
13.

LLin:
Zn + Br, — ZnBr,;
HgO 5 Hg +0,;
Fe + CuSO, — FeSO, + Cu;
Al+0,— ALQO,;
MgCO, & MgO + CO,,.
Cknaan Big, TpbOX i BinbluUe 3annUTaHb HA OCHOBI CXEMM PIBHAHHSA peak-
i
CaCO, — CaO + CO,,

. 3Haliam i BUNpaB NOMUJIKN B HABEAEHUX TBEPOXKEHHSIX:

1) 0O cknaay MONeKy BYrfIEKMCNOro rady BXOAATb aTOMU KACHIO;

2) KUCeHb Nerwmn 3a noBiTps;

3) KnceHb 0obpe po34YNHHWUI Y BOA4;

4) y cknagj Boam mictntbcs 88,89 % Okcureny;

5) KMCeHb — OOVH i3 NPOAYKTIB POTOCMHTESY.

MpoaHanisyi TBepaXxeHHs Ta 06epun Te, WO BBAXKAELL MPaBUIbHUM.
TBepaxeHHs 1. ['enin He Ta knuceHb macoto 40 r KOXEH MICTATb 04-
HaKOBY KifIbKiCTb MOJIEKYII.

TBepaxeHHs 2. enin He Ta knceHb 06’eMmoM 44,8 1 (H. y.) KOXEH
MICTATb OQHAKOBY KiJIbKiCTb MOJIEKYI.

O6uymcnn Macy KMCHIO, LLIO Npopearyeas i3 Miadio 3 YTBOPEHHAM 4 T
kynpym(ll) okcnay.

Y akomy okcuai macosa 4YacTka Okcureny Hanbinewa: CO,, CO, CaO?
Ha HacTynHili cTopiHui 306paxeHo 3D-Moaenb XiMivHOT peakLiii.
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) FigporeH e OkcureH ’ KapboH

13.1. 3a mogennio ineHTndikyn GopMynu peakTaHTIB i NPOAYKTIB peakLi.
Ik Ha3MBAETLCA MNPOLEC, WO INIOCTPYE peakuia? Po3kaxu npo noro
3Ha4YeHHa s 3emMii.

13.2. Ckinbkn atomiB OKCUIreHy MiCTATb MPOAYKTU peakLi?

13.3. Cknagu piBHAHHA 3MOAE/bOBaHOI peakLii Ta 004mncnu:;

a) Macy BYrnekncnoro rasy, HeooxigHy ons sugineHHs 30 MoJib KUCHIO;
0) KiNbKICTb MOJNIEKYST BOAM, WO pearytoTs i3 220 r Byrnekmcnaoro raay.

14. OpHy KynbKy HarnoBHUAM KMCHEM, a APYry — MNOBITPSM. K AOBEeCTU
HasABHICTb KMCHIO | MOBITPS B LUMX Kynbkax?

15. Ykaxun PpisnyHi BNaCTUBOCTI KUCHIO.

A piguHa

b ras

B no6pe po3YMHHUIA Y BOA|

' Manopo34mMHHUI Y BO4)

A 6e3 cmaky i 3anaxy

E 6e3 cmaky, 3 xapakTepHMM 3arnaxom

16. Cknaau piBHSHHS peakLii KNCHIO 3 pedoBuHamu: a) Mg; 0) H,, Ko B
pe3ynbTaTi peakLii yTBOpoTbCS OiHaPHI CNOYKK.

17. Cknagn piBHAHHS peakLin Pe4OBVH i3 BOAHEM H,, aKLo B pedysbTari
peakuii yTBoptotoTbCa Boaa i ynctuii metan: a) Na,0O; 6) FeO; B) AlO,.

18. ApreHtym(l) okcung po3knagaeTbCa 3 BUAIMEHHAM KUCHIO. Hanuwin
PIBHSAAHHS peakdii, 3a3Hau il Tun. O64ncnu macoBy YacTky OKCUreHy B
apreHTym(l) okcua,.

19. HenoBHe 3ropaHHs Byrinng, sike BinOyBaeTbCs NpY HeAO0CTaTHIN Kiflb-
KOCTIi KUCHIO, CIIPUYMHIOE YTBOPEHHSA 4aaHOro ragy. Lle moxe ctaTtucs,
AKLLO 3achiHKa B AMMOXO04i 3aKkpuTa 3apaHo. 3anunim XiMiyHe piBHSAH-
HS1 YTBOPEHHS YaHOro rasy. YiMm BiH Hebe3neyHun anga noanHn?
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20. YCTaHOB/EHO: SKLWO BMICT BYIrNIEKMCNOr0 ra3dy B NOBITPi NEPEBULLYE
10 %, y XXMBOI ICTOTW HACcTa€ BTparTa CBIiAOMOCTi 1 HaBiTb CMEPTb.

B ITanii € neyepa, aky HasBaHo «Cobaya neyepa». 1o Hel He PEKOMEH-
OyloTb 3axoauTu i3 cobakoto. A Bce ToMy, LLIO nevyepa Maixe Ha rno-
JIOBMHY NIOACBLKOro 3p0OCTY 3anoBHEHA BYTNIEKUCIMIM Fa30M.
Momipky i NOSICHK, YoMy NoAVHA AESKNIA Yac Moxe Oe3neyHo nepe-
OyBaTu B Ui Ne4yepi, Toaj 9k ana cobaku nepedyBaHHS B Hill Big, caMo-
ro no4yaTtky € Heb6esneyHnM.

21. TlosiCHW, SKUM YAHOM HacaOKeHHs 1 BUpPyOyBaHHS NiCiB NO3HAYa0Thb-
Cs1 Ha NapHUKOBOMY eeKTi.

22. Yum napHMKOBMIA edEeKT 3arpoxye Hawii naaHeTi? 3anponoHyi 3a-
X04W, SIKi Ma€e BXMBaTU NIIOACTBO 3 METOIO 3MEHLLEHHS MOro HeraTme-
HOro BMNAMBY Ha Npupoay.

23. Atmocdepa BeHepu Ha 96 % cknapgaetbCs 3 BYIJIEKMCAOro raay,
Ha 3 % — 3 asoTyiHa 1 % — 3 iHWKMX rasie. Ak6m atmocdepa HaLloi
niaHeTM mana noaibHWMn cknag, TO BULLOKD YM HUXYol cTana O
cepegHs TemMnepaTtypa noBepxHi 3emni?

BukoHav OHNnaiH-TeCT. E E
[ns uboro nepenan 3a NoKIMKaHHAM "
https://qr.orioncentr.com.ua/TsGc6 abo cKopuc- ? .
Tanca cmapTdoHom — 3umtan QR-kopa,. E

AKLWo pe3ynbTaT BUKOHAHHA TecTy Tebe He 3amo-
BOJIbHUTb, MOXELL NOro NOKpaLUTN. 3HaANON MOXINBICTb CAMOCTIN-
HO BUMPAaBUTU MOMMUIKN, SKUX NPUMYCTUBCS / MPUNyCcTUNach, LWob
YHUKHYTU IX Yy ManbyTHbOMY.

Bbaxxaemo ycniixy Ta BUCOKOro pesysnbtarty!
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» CybaToOMHI 4aCTUKW: MPOTOHU/HENTPOHN, EJIEKTPO
» [IpOTOHHE, HEVITPOHHE, HYK/IDHHE / MacoBe 4Yucsia
» BHecok BuagaTtHOro ykpaiHus [murpa IBaHeHka y A0CHiIKeHHs Oya0Bu

Tema g

nocNaxXIeMO
BYN0BY ATOMA

aroma

» bynoBa sapa v eIeKTPOHHOI 060/10HKM aToMa

» [oOHATTSI NPO aTOMHY 0p0biTasib, EHEPreTUYHNI PIBEHD i MiApPIBEHb

» EnektpoHHa ¢oopmysia atoma 1a ii 3anvc

» B3aeM03B’130K B/1IaCTUBOCTEN eJ1IeMEeHTIB i 6Y10BM e/1eKTPOHHOI 000J10H-

K aroma

> Qi3n4HNIA 3MICT | BHA4YEHHS NepioanYHOro 3aKOHy

» [lepioan4Ha cuctema XiMidHX esieMeHTIB | 6yaoBa atoMiB

» JoBra i kopoTka popmu nepioandHoi Tabaudi

» Xapaktepuctvka XiMiYHOro esieMeHTa 3a Micuem y nepiogudHivi cuctemi

Ta 6yA0BOIO atoMa

» LiarHoCTyBaHHS Vi CaMOOLIIHIOBaHHSI BJIaCHUX Pe3yJ/ibTaTiB HaBYaHHS

YKpaiHCbKUN OCBITAHCBHKUM BUOABHUYUN LEHTP «OpioH»



& EnexTtpoH

c 909.9% c © nMpotoH

@ HenTtpoH

Man. 38. Mogenb atoma KapboHy

@ V adpi amoma € 16 npomonis. Ak diznamucs, akuil ye xXimivHuil ene-
menm? CKiZbKU eJleKMPOHIE Y elleKMPOHHIiL 00010HUL 1L020 amoma?

&' Onpautoin 3po3yMit BukopvcTa

¥

CJI0BO «aTOM» IIepPeKJIafacThCAd YKPATHChKOIO K « Hemoaiabuuii» . Tpusa-
JIUY yac HMoro BBasKaJaW HENOAIJIILHOIO CTPYKTYPHOIO YACTUHKOIO PEUOBUHMU.
Yu giticuo e Tak? ExcriepuMeHTaJbHI JOCTiI)KeHHA, 3AiliICHeHI BUeHUMY Ha
nmouatky XXI crosiTTs, cipocTyBasu 1Mo AyMKy. [loBeneHo, 110 aToM CKJia-
IaeThCA 3 IPOTOHIB, €JIEeKTPOHIB i HEUTPOHIB, IIT0 HABUBAIOTh CyOATOMHUMH
YACTUHKAMM.

VYV 1897 poni aurmiiicekuii yuennii Ixosed H:xon Toémcon (1856—1940)
BiIKPUB eJIeKTPOoH. AOCOJIIOTHA Maca eJIeKTPoHa B TUCAYi pasiB MeHIIa, HiK
Maca Hawermoro aroma [ifporeny. 3 HaBemeHoi iH(popMaIlii cTae 3po3ymi-
JIUM TIOXO/KEeHHs Ha3BU «Cy0aTOMHI» — MeHIII 3a aToM (mipedikc «cyo-» 1mo-
XOIUTD i3 JIATUHCHKOI MOBHU Ta 03HAYAE « HUIKUE», « MEHIIIE» ).

3aepaHHa 1. | Haseon BnacHi NOSCHEHHS CNiB CyOMOIEKYNSPHUI, CyoTpOnidHmiA. MNo-
PIBHAN IX 3 03HAYEHHAMMN B AOBIAHNKAX Y/ CIOBHUKAX TEPMIHIB.

EnxekTpoH — HeraTWBHO 3apsasKeHa cyO0aTOMHA YaCTHUHKA, 3apsl AKOI
HaPMEHIINH 3 yeixX BijoMux 3apAaiB. Y MOBHO #oro npuiiaaro 3a —1.

V¥V 1919 poni Epraect Pezepddpa BifKprUB IPOTOH — IIO3UTUBHO 3apsamiKe-
HY cy0aTOMHY YaCTHUHKY B CKJaAi Aapa aToma. UucesbHe 3HAUECHHS 3apAay
IIPOTOHA BUABUJIOCH TAKUM CAMUM, AK Y €JeKTPOHAa, BiTaK 3apsAl IPOTOHA
YMOBHO HopiBHioe +1.

Y 1932 por1ri HaABHICT, HEUTPOHIB Y AAPi aToOMa eKCIePUMEHTAIbHO JI0-
BiB aHrmificekuit pisuk Moxeiimc Yéasik (1891-1974). ITporo s pOKy BUAAT-
Hui Gisuk 3 Yrpainu [ImuTtpo IMuTpoBryu IBaHEeHKO IIEpIIUM 3aIPOTIOHYBAaB
MIPOTOHHO-HEUTPOHY MOJEJIb aTOMHOTO fAApa. 3a po3p00JIeHOI0 HIUM MO0
IIi cy0aTOMHI YaCTUHKHU 3apAy He MaloTh, a iX Maca MpuOJIN3HO OJHAKOBA 3
MAacoIo ITPOTOHA.
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M1 KosKkHOI cy6aTOMHOI YaCTHHKY BUKOPUCTOBYIOTH IIEBHI ITO3HAUEHHS
IpoToH — p abo | p, HelTpoH — n abo ;n, eaeKTpoH — e abo e . CybaTomHi
YaCTUHKY MAalOTh HAJA3BUUANHO MaJly Macy: Maca IpoTOHA IpubJIu3HO JOPiB-
HIOE Maci HeATpoHa, Maca eJeKTpoHa B 1836 pasiB MeHIIa Big Mmacu mpoToHa.
B maymi macy mporoHa i Macy HelTpoHa IPUNHATO 3a 1, Maca eJIeKTpoHa Io-
piBaIOe 1/1836. dapo Mae MOSUTUBHUY 3apafd i Ay:Ke MaJIi po3Mipu mopis-
HAHO 3 aTOMOM. B aapi 3ocepem:xeHa ocHOBHa Maca atroMa. EjleKTpoHHA 000-
JIOHKA aToMa CKJIAMAa€ThCs 3 HETATHUBHO 3apAMKeHUX eJIeKTPoHiB. UmcioBi
3HAYCHHS 3apANY Aapa i eJIeKTPOHHOI 000JOHKHK aToOMAa OOHAKOBI.

SaepanHna 2. | BukopuncToByloum HaBeneHy B Tabnuui 20 iHpopmalLiio, cknaam cxemy

«bypnoBa atoma».
Tabauvus 20
3apapg, Maca
Cy6 P i :
y6aTomMHa O3MilLeHHs (B oaMHNLAX BinHocHa | aGcomoTHa
YyacTUHKA B aToOMi eJieMeHTapHoro ey o 4] o
3apsAay) -
MpoToH, ,ip A0P0 +1 1 1,627 - 1027
HelnTpoH, ;n AP0 0 1 1,625 - 1027
Enextpon, % | S/1SKTROHNA 1 1/1836 [9,109 - 10
06010HKa

~ EnexTponu, mpoTOHU, HEHTPOHU — CYOAMOMHI LACMUHKU.
EjxekTpoHH MalOTh HETraTUBHUI 3apsl, HPOTOHH — IIO3UTHBHUIA,
HEMTPOHU — He3aAPAMKeHi YacTUHKHU. B aToMi KiJIbKiCcTh MO3MTUBHO
3apAdKeHNX IIPOTOHIB TOPiBHIOE KiJIbKOCTI HETaTUBHO 3aPSIsKeHUX
€JIEKTPOHIB, TOMY aTOM €JIEKTPOHEeNTPaJIbHUIA.

3aenanHsa 1. | CkopucTanTecs AOCTYMHUMM oxxepenaMu iHpopMmalii i 1o-
AN-0-rY CniaiTe KOYOBI iICTOPUYHI NoAil, NoB’A3aHi 3 BiAKpMUTTaM Oyao0Bm aTtomMa.

3aepaHHg 2. | CTBOpITL CTPiYKy 4Yacy, dka BKJOYHATMME BaXIMBI NOAil y 3’sICyBaHHiI
OynoBu atoma. Ans KOXHOI NoAil BKaXiTb:
naty abo nepiop yacy;
iM’a pocnigHuKa;
KOPOTKWNIA ONNC NOAIT (BiOKPUTTS, EKCMEPUMEHTY);
BHECOK nofii y po3yMiHHSA 6yaoBu atoma.

SAONKN

3BepHiTb yBary, wo Bci nogii MmaroTes 6yTHU
npeacTasB/ieHi y XPOHOJIOriYHOMY ropsiAaKy.

3aBaaHHA 3. | JopanTte 306paxeHHs abo intocTpadii, Hanpuknag NopTPETU BYEHUX,
CXemMu Mmogenemn atoma 4um uikai akTy npo HayKOBLIB.

3aenaHHA 4. | Cdopmynionte BUCHOBOK, SK i NiJ, BIJIMBOM YOrO 3MiHIOBAMUCh YSBEH-
Hs npo OyaooBy aTtoma.
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IIPOTOHHE, HEWTPOHHE, HYKJOHHE , MACOBE YHCJIA.
IIporonHuM uncaom (Z) HasuBalOTh KiJIbKIiCTh IPOTOHIB ¥ AApi aToma. BoHo
30iraeTbcAd 3 HOPAAKOBUM HOMEPOM XiMiUHOTO ejieMeHTa y HepioguuHii
TaOJIMILi.

HeiiTponne uucao (N) — KinbKicTb HeATPOHIB y AApi aToMa.

Hyxkaonue, a6o macoBe uuciio (A) — cymMa OPOTOHHOTO i HEHTPOHHOTO
yucesn: A=7Z+ N.

I obuncIeHHsT HeTPOHHOr0O Uncja HeoOXiHO Bil HYKJIOHHOTO UKCJIa
BigHATH poToHHE: N = A — Z.

3aepanHa 3. | CkopucTalicsa nepioanMyHolo Tabnuueto 9K AOBIOKOBO | BM3HAY Npo-
TOHHE, HEMTPOHHE 1 HYKJIOHHE / MacoBe Yucna AntoMiHIl0 Ta AProHy.

Snapa aTromiB 0HOTO ¥ TOTO caMOT0 XiMiUHOTO eJieMeHTa MalTh OTHAKOBIL
IPOTOHHI Ymcya, IPOTe MOMKYTDH BipisHATHUCH HeHTPOHHUME unciaamu. Ha-
OPUKJIAL, Y IIPUPOJi iCHYIOTh IBa pi3HOBUAM aTOoMiB Bopy — 3 HYKJIOHHU-
mu uyucaamu 10 i 11, mpore 3apan sapa B 060X ogfHAKOBUI i JopiBHIOE +5.
B anpi aroma 3 mykjgonHUM umciaoM 10 mictutrbea 5 Helrponir (10 — 5 =
= 5), HeiTporHe uucyo (N) JopiBHIOE 5, a B AApi aToMa 3 HYKJOHHUM YHCJIOM
11 mictuThbesa 6 meiiTponis (11 — 5 = 6), To6T0 HetiTporHe unco (N) fopiBHIOE
6 (mai. 39).

11106 BimpisHATH aTOMU OJHOTO XiMiUHOIO eJeMeHTa 3 PiBHUMU HYKJIOH-
HUMM YUCJIIaMU, Y HAYKOBUH 00ir BBeJEHO HMOHATTA HYKJIiA (Y meperaii
3 JIATUHCBKOI MOBU nucleus osHauae «Anpo»). Tak Ha3WBAIOTHh Pi3HOBUJ
aTOMiB 3 IEBHUM HYKJIOHHUM i TPOTOHHUM YKCJIOM.

‘ ! Hyxnidu — me aToMu OJHOTO il TOTO CaMOro XiMi4YHOrO ejJeMeHTa
3 OJHAKOBOIO KiJIBKICTIO MPOTOHIB i Pi3HOI0 KiJBKiCTIO HEMTPOHIB, a
oT:Ke, 3 PIBHNMHU HYKJIOHHNMY / MACOBUMH YUCJIAMU.

9B Hyknign Y

©
pe ©
O _¢& (+] *)
[ S8e
(14 ©, ©
g p )
<
& c
Z=5 Z=5
N=5 N=6 Man.39. Mogaeni Hyknigis
A=10 A=11 Bpomy

PosrnamyTuii Buille MpUKJIaL iIIOCTPYE iCHYBaHHA OBOX HYKJiAiB Bopy.
Ins ix mo3HAUYeHHSA 3aCTOCOBYIOTh CUMBOMIM HYKIiAiB: B i}'B.
Mo:KyTh TaKOK BUKOPHUCTOBYBATUCA 3aIIrcy 0e3 3a3HAYeHHS IIPOTOHHOTO

yuciaa: B i B a6o B-10, B-11.
AnajoriuHo 3aINCYIOTh HYKJIIIM iHIITUX XIiMiUHUX eJIeMeHTiB.
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3aegaHHa 4. | O6GUMCAK, CKilbKM HEMTPOHIB MICTUTb KOXEH HykJig OKCUreHy 3 Hy-
KJTOHHUMU Yncnamm 32, 33 i 34. 3anuwin cumBonmy Hykniagis OKCUreHy.

Hyxkmigm omHOro XimiuHOTrO ejgeMeHTa Ha3WBaIOThH izoromamMu. BoHu
MalOTh OJHAKOBY KiJIbKiCTh MPOTOHIB i PidHY KiJIbKicTh HEHTPOHIB, a TOMY
BiIPiBHAIOTHCA MACOBUMHY / HYKJIOHHUMHY YHCJIAMHU.

IzoTomu moAins0THL Ha MPUPOAHI i mTyuHi. A 11e idoTornu OyBarOTh cTa-
0inbHi Ta HecTabinbHI (pagioakTHUBHI).

3aepanua 5. | [oMipkyid, WO MOXYTb O3Hayatu Ui TepMiHn. 3a notpebu 3BepHUCH
00 popatkoBux iHpopmauinHux gxepen. MNpuknagoM nNpupogHux ctabinbHUX i30ToNiB
Kap6oHy € Hyknign 2C i *C (abo C-12i C-13). Y npupoai B HEBENUKMX KiNIbKOCTSX iCHYE
HecTabiNbHNI (padioakTUBHWIA) HyKNig, KapboHry “C, 10ro oaepXXyoTb TakOX LUTYHHO.

Izorom y mepekani 3 rpelbKoi 03HaUae «0gHAKOBe Miciie». Takum mic-
IIeM € KJIiTHHKAa nepioguunoi Tabauni. Hampukiaan, g gecaTu IPUPOIHUIX
isoroniB Cranymy Sn — 1ie KJaiTuHKAa IIig HomepoM 50. ¥V KiaiTuHKaxX mepio-
OUYHOI TabJUIli A KOMKHOTO eJleMeHTa BKasdaHo cepeaHe 3HaUeHHA BigHOC-
HOI aTOMHOI Macu BCix #oro mpupoauux izoromis. Tomy, Ha BigMiny Big my-
KJIOHHUX / MACOBUX UMCEJ, BOHA BUpPaKeHa APOOOBUM, a He I[iJTNM YHCJIOM.

B XIMIYHA GKAPEHULIS

Amutpo AmutpoBuy IBaHeHko (1904-
1994) — ykpaiHCbkuii @i3nK, GKnin 3pobue
BaroMmin BHECOK Y PO3BUTOK A0epPHOT Pi3nKu,
Teopii nong Ta Teopii rpasitauil. MpuceaTMBLLN
XUTTS HayL, BXe y 27 pokiB MONOANIA y4eHU
cTaB Npodecopom.

CeiToBe BM3HaHHg [. [. IBaHeHKo 3000yB
TUM, O 3anpornoHyBaB NPOTOHHO-HENTPOHHY
MOoJesib aTOMHOIro gapa: Ha OCHOBI ekcrnepu-
MeHTaJIbHUX JaHNX BiH BUCJIOBMB ig€l0, WO 94P0 CKIaJaeTbCs 3 NPOTOHIB
i HENTPOHIB.

HaykoBa cnagwmHa Omutpa OMuTpoBmya IBaHeHKa Hanidyye noHapn
400 po0biT y pi3HMx chepax: maTemaTnyHa ¢isuka, bionoria, ¢inocodis,
reosioris, icTopis HayKu.

Q Memanomyx CkopucTtainica OoCTynHUMKW gxxepenamu iHpopmadii 1a
— Hanuwun ece Ha Temy: «OuiHka naypeatamu HoGenis-
CbKOI Npemii HaykoBOro BHecky mutpa IMmutpoBuya IBaHeHKa». Y CBOEMY ece 3a-
3Hay, 9Ki JOCArHEeHHsl IBaHeHKa OTpMManu Hanbifnblue BU3HAHHA Ta $Ki BiAryku Ha
1oro po6oTy 3anuunnu naypeat Hobeniscbkoi npemii. 3BepHu yBary, Lo npadi Bu-
LATHOro YKpaiHUSa BIIMHYAM Ha BiAKPUTTS iHWNX ®i3nKiB, WO 3400y MixxHapogHe
BU3HaHHS, k-0T Jles JlaHpay, EHpiko (DepMi.
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@, TOBI O GHAMU

1. 9ki yacTmHkM HasmBalTb cybaTtoMHUMM? HaBegu npuknagm 3aps-
I)KEeHUX cyB6aTOMHMX YaCTUHOK.

2. Yomy aTtom He mae 3apaay?

3. 3anuwm NpOTOHHE i HEMTPOHHE Yncna gns Hyknigie Cynbdypy 3 Hy-
KTOHHUMU Yncnamm 32 i 34.

4. OGepwu NpaBuiibHI TBEPAXKEHHS | BUMPAB MOMUIIKM Y HEMPaBUbHUX:
a) HEMTPOH Mae NO3NTUBHUI 3apsa;
0) 3apsg enekTpoHa OOpPiBHIOE —1;
B) BE/IMYMHA 3apsaay 94pa aTtoMa LOPIiBHIOE CyMi MPOTOHIB | HEMTPOHIB;
I) Ki/IbKICTb €1EeKTPOHIB Y aTOMi JOPIBHIOE KisIbKOCTI MPOTOHIB Y 94pPi.

5. Ckifbku NPOTOHIB 11 €NeKTPOHIB MatoTb Hyknian depymy 3Fe, SFe,
oFe?

6. 3HaHa ykpaiHcbka antada nmcbMeHHuus OkcaHa IMuTpiBHa IBaHEHKO
(1906-1997) € cecTtpoto AMmutpa AMntpoBuya IBaHeHKa — OOCHIAHN-
Ka cy0aTOMHUMX YaCTUHOK.

®oT0 3 Haubkux pokiB OkcaHu i IMmutpa IBaHeHKiB
OkcaHa OmMuTpiBHa BigOMa CBOIMU Kazkamu i Npo30BMMU TBOPaMu, 30-
Kpema pomMmaHamu «Tapac LLleByeHko» i «Mapis» (npo Mapka BoBuka).

Yu Bigomi To6i TBOpK OKcaHu IBaHeHKO? [lizHaics GinbLue npo AopodokK
NUCbMEHHMUL i, CMpaYnCh Ha il TBOPYMIA Niaxia, cnpobyi HanucaTu Kasky
41 ONOBIAAHHS, reposMK Skux OyayTb XiMivHI enemeHTn abo cybaTOMHI Yac-
TUHKW. [pe3eHTyI CBIl TBIP Yy CaMOCTIMHO AibpaHuii cnocib y4HIBCTBY Knacy.
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"% 828 ENEKTPOHHA OBONOHKA ATOMIB

@ Hasedu o3navenHs COHALHOL cucmemu.
@ II]o 8 nepioduuHriii mabauyi Hausaoms nepiodom, CKilbKU 8 Hill nepiodia?

&' Onpauont 3posyMmiit BukopucTait

¥

ITicna BigrpuTTa cKIagHol OymoBu atroma EpHect Pesepdopa sampoiio-
HYBAaB IJIaHeTapHy Moaenb atoMa (Mai. 40). 3a mieio Momeio, B IeHTpi aTo-
Ma MiCTUTBCA KPUXiTHE IMO3BUTUBHO 3apsAsKeHe sSIp0, B SKOMY 30CepemsKe-
Ha MaliKe BCA Maca aToMa, a HaBKOJIO HbOI'0O IIEBHUMU OpPOiTaMu PyXarThCsA
eJIEKTPOHU, Haue IIaneTn HaBKoJo CoHIA.

= c

9 9 — fAppo atoma

© © — EnekTpoH
<

Man. 40. TMnaHeTapHa moaenb OyooBu aToma,
3anponoHoBaHa Pesepdopaom

Taxko0:K BUKOPUCTOBYIOTH iHIITi 300paskeHHs Moesieil aTOMiB, CTBOPeHi Ha
ocHOBIi Mmozesi Pesepdopmaa (mas. 41).

)
c
& ¢ ¢ ©
‘(@ ¢(@)¢
e © ¢
i s
Li Na

Man. 41. Mogpgeniatomis JliTito i HaTtpito

Mopens Pesepdoppa Bigirpasna BasKJInBY PoJb Y PO3BUTKY IIPUPOJLO3HAB-
CTBa, IPOTe He II0ACHIOBAJIA CTAH €JIEKTPOHIB Y aTOMHOMY IIPOCTOPi, ITI0 Ha-
3BaJIU €JIEKTPOHHOIO 000JIOHKOIO aToMa.

3a 3akoHaMU (isUKU, eJEeKTPOHU, 00epTalyuch HABKOJIO dAnpa, MaJu
0 BTpayaTHU €Heprilo Ta BPEIITi-peIlT yIacTu Ha HbOTO, YOTO B AiMICHOCTI He
BimOyBaeThcd. Ile cIIOHYKAaJIO BUEHUX O HOBUX JOCJIiIKeHb eJIEKTPOHIB i 1mo-
JaJIBIIT01 poboTH HaJ MoeLTio aToMa. OTpuMaHi HOBi pe3yJIbTaTH JOCJIiIKEeHb
3acBimumam, IO €JEeKTPOH Ma€ BJACTHUBOCTI i MiKpodYacTMHKHM, i XBUJIi.
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Yepes 1me HEMOMKJIMBO HPOCTEKUTHU TPAEKTOPiI0 PYyXy eJeKTPOHa B aTOMi,
MOJKHA JIUIIe IepeadaunT IMOBIpHICTE HOoT0 mepe0yBaHHsA B Till UM iHIIIH
TOYI[l aTOMHOTO NIpPOCTOPY. VIMOBipHicTb mepeOyBaHHS €JIEKTPOHA B AApi
HYJIbOBA.

ITOHATTA ATOMHOI OPBITAJII. OCKiJbKYM HEMOMKJINBO TOYHO 00Me-
KUTU OiJIAHKY aTOMHOTO IIPOCTOPY, B AKiii mepeOyBae eJeKTPOH, TO PO3-
TIAAI0Th TIIAHKY 3 HaNOLJIBIIIOI0 WMOBiIpHiCTIO #oro po3mimieHHA. s
XapaKTepUCTUKY Iiel JiIaHKY BBeJeHO IMOHATTSA aTOMHA opoiTaxb. ATOMHI
opbiTaJi OyBarOTh pisHUX GOpPM.

AtomHy opbitans chepuunoi popmu (maa. 42) Ha3WBAIOTL S-0pOiTATB
(BUMOBJIAETHCA B OOHUHI «ec-opbiTanb»). HasgBHicTh y Ha3Bi jgiTepu s — 1e
BUKOPUCTAHHS IePIOol JiTepu aHTJIiAICBKOTO cJoBa sphere — cdepa.

ATromuy opbOitans raHTedemonioHoi dopmu (Man. 42) Ha3WBAIOTH
p-op6iTanb (BUMOBISETHCS «IIe-0p0iTanby»). EJleKTpoHN 3 TaK0I0 0pOiTaIio
O1JIBIITY YaCTHUHY Yacy mepeO0yBaloTh II0 Pi3Hi O0KM Big Aapa, AKe HAa MAJTIOHKY
MO3HAYEHO KPANKOI0 y 3BYJKeHill uacTuHi «ranteni». Hasa p-opbiTans mo-
XOOUTD BiJl aHTJIIICBKOTO cJI0Ba perpendicular — mepueHAUKYJIAD.

s-opGiTasb p-opbitasns
Man. 42. CxematunyHe 306paxeHHs s- i p-opbiTanei atoma

MowkuBy opieHTallito p-opbiTasieit y mpocTopi Ta B3a€eMOIEPIEHIUKY-
JSIpHE PO3TalllyBaHHS TPhOX opbiTajeil iocTpye MaIiOHOK 43.

V4 AZ AZ V4
T o
y y y

Man. 43. MoxmBa opieHTaujis p-opbiTanen y npocTopi

[
[

3aepaHHa 1. | Yum BigpisHsioTbea s-opbitani Big p-opbGitanein?

Icuyiors Takok d- Ta f-opbiTasii (BUMOBIAIOTLCS B OJHUHI «Ie-0p0iTaib»
i «ed-opbiTanb») aTroma 3i craagHIiINIO KOHGOpIrypallieio mMopiBHAHO i3 s- Ta
p-opbitamsamu.

$.86.000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

06’eM IpoCTOPY HABKOJIO AAPa, B AKOMY HMOBipHiCTh IepeOyBaHHA
€JIEKTPOHA Hal0iIblIa, HA3UBAIOTh AMOMHOI OPOIMaAnnio.
3anesxHO Big hopMu po3pi3HAIOTS §-, p-, d-, f-opOiTadri. >
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EHEPI'ETUYHI PIBHI. EnextpoHu, Oyayun 3apAmKeHUMN YaCTHUHKA-
MU, HaJAijJeHi IeBHUM 3amacoMm eHeprii. Onucymouu 0yI0BY eJIeKTPOHHOI 000-
JIOHKY aToMa, €JeKTPOHU! 3 OAHAKOBUM UM HNPUOJIU3HO OAHAKOBUM 3alIacoOM
eHeprii 00’eTHYIOTh B OOUH €HEePTeTHYHNIl PiBeHb, a00 eJIeKTPOHHUI 1mIap.
KinpkicTs eHepreTrnuHuX pPiBHIB (eJIeKTPOHHUX IIapiB) 30iraerncsa 3 HoOMe-
poM mepiony, B AKOMY poaMiIieHo xiMmiuHuit eadeMenT. OCKiJIbKY IIepioguuHa
TAOJIUIlST Ma€e ciM mepioziB, TO eHepreTUUYHUX PiBHIB MoOKe OyTH Bif OZHOTO
1o cemu. Ix mosHavaioTs apadchkuMu mudpamu 1—7 a60 BeITUKUMH JIiTepaMu
adatuHebkoro andasity: K, L, M, N, O, P, Q. Mu 6yneMo BUKOPHCTOBYBATU
nudpoBe ITO3HAYEHHA.

EneKkTpoHu meBHOTO €HEPreTUUHOT'0 PiBHS HamijeHi OiIbIIMM 3amacoMm
eHeprii 3a momepenHili piBeHb, ajie MEHIIINM — 3a HACTYIIHUMA.

~. KinbKicTh eJIEKTPOHIB B €JICKTPOHHIN 000JI0HIII aTOMA JOPiBHIOE ITO-
PAOKOBOMY / aTOMHOMY HOMEPY, & KiJIbKiCTh eHepreTUYHUX PiBHIB, HA
SIKUX BOHU MepedyBarTh, — HOMEPY Iepioay mepioguuHoi Tadauii, B
SIKOMY XiMiUHMH eJIEeMEeHT PO3MillleHUH.

3aepanHa 2. | Postawyn enementu N, Ba, He, Si, Ca B nocnigosBHOCTI 30inbLUEHHS
KiNIbKOCTi eHepreTU4HMX pPiBHIB. ATOM SIKOrO 3 HABEAEHWNX e/IEMEHTIB Mae HalbinbLLy Kiflb-
KiCTb €NeKTPOHIB?

Haii6inemmn BimmameHuii Bif fAapa eHepreTUYHUN pPiBeHbL HA3WBAIOTH
30BHIIIHIM, a HAUOJIMIKUMH 10 HHOTO — BHYTPIIIHIM.
3aepanua 3. | 3acTocyn 3000yTi 3HAHHS 419 BIANOBIAI HA 3aNUTaHHS, LLO CTOCYIOTbCS
mMogeni atoma Hatpito (man. 44), Ta 3’acyi:

EHepreTunyHi piBHi

Man. 44. Mogenb atoma Hatpito

a) KiNbKiCTb eNeKTPOHIB B eIEKTPOHHIN 060n0HLI atoma HaTpito. Ak goigatuce npo ue,
KOPUCTYIOYMCb NEPioANYHO0 Tabnnuero?

0) KiNbKiCTb EHEPreTUYHUX PIBHIB B €N1eKTPOHHIA 060n0HLI atoma HaTpito. Y 36iraetbcs
BOHa 3 HOMEPOM nepioay, B AKOMY PO3MilLleHnn HaTpin?

B) KifIbKiCTb €/1IEKTPOHIB Ha 30BHILLUHbOMY i BHYTPILLHBOMY EHEPreTUYHKX PiBHAX atoma Ha-
Tpito.
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BYJTOBA EHEPI'ETUYHMX PIBHIB. Ha ogHOMY €HepreTUYHOMY PiB-
Hi MOKYTh IIepe0dyBaTu eJIeKTPOHU 3 PisSHUMU (popMaMu aTOMHUX opOiTasei,
ajie Ha ONHiI aTOMHIi# opbiTasi He OyBae OinbIie TBOX ejieKTpoHiB. [l xa-
PaKTEePUCTUKU €JeKTPOHIB OJJHOTO €HEPTEeTUYHOrO PiBHA, IO MAIOTh OJHA-
KOBY opMy aTomMHOI opbiTasi, BBeIeHO IMOHATTSA €eHePreTUYHUM MiTpiBeHb.
Yceworo icHye wotmpm eHepreTtuuHi migpiBHi. HasmBaroTh i mosHauarmoTh iX
BigmoBimHO mO (opmm opbitasi: s-migpiBeHb, p-mimpiBeHb, d-migpiBeHD,
f-migpiBeHs (UNTAIOTHCA aHAJIOTIUHO Ha3BaM opbiTaeii).

' ! Y MekaxX eHepreTHYHOro PiBHS €JIeKTPOHH 3 OJJHAKOBOIO (hopMOIO
aTOMHOI Op0iTaJji yrBOpIOIOTH OUH eHepreTUYHui migpisens. Po3pis-
HSAIOTH S-MiAPiBeHb, p-IiApPiBeHb, d-MiTpiBeHD, f-MiTpiBeHb.

MaxcumanbHO MOMKJIWBA KIJIBKICTh €JIEKTPOHIB Ha KOXKHOMY IIiapiBHI
pisHa: 2 e1eKTPOHU — Ha S-HiAPiBHi, 6 eJIeKTPOHIB — Ha p-miApiBHi, 10 enek-
TPOHiB — Ha d-miapiBHi, 14 eJeKTPOHIB — HA f-IiAPiBHI.

Ilepiuit eHepreTuyHM PiBEHb CKJIAAAETHCA JUIIIE i3 s-igpiBHa. [Ipyrui
eHepreTUYHUY piBeHb CKJIAAEThCA i3 8- 1 p-migpiBHiB. TpeTiil eHepreTuHMM
pPiBeHB CKJIAfAEThCA i3 S, p- i d-migpiBHIiB.

pi\ KINBKIGTb ENEKTPOHIB
t HYMO ROCTIAAYBATIL 1 CHEPrETMAHUX PIBHSHX

[TAPIBHAX Y PISHNX
ATOMAX

3aenaHHA 1_] Po3arnsaHb manioHOK 45. 3i CKilbKOX eHEPreTUYHNX PIBHIB CKNaAaETbCS
eneKTpoHHa 06010HKa aToMa KOXHOIMO XiMiYHOro enemMeHTa?

@ ® e
@ @ e &
e 2 e 2 e e 2 4
e
ne @ ¢ e ms @) © 6 e & ® 66
- - ® o

e @ @

e [~ e

© EnekTpoHu s-niapiBHS © EnekTpoHu p-nigpisHs

Man. 45. Mogeni atomiB HeoHy, MarHito, docdopy

3aepaHHs 2. | 3a mogenamu (Man. 45) gocnign KinbkicTb €NeKTPOHIB Ha eHepreTuy-
HUX PIBHSAX i NigpiBHAX B aToMax HeoHy, MarHito i docdopy Ta cdhopmynton Bignosigi Ha
OOCNIOHVUBKI 3annTaHHA, HaBedeHi B Tabnuui 21.
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Tabanus 21

Pe3ynbTaTn AOCNIAKEHHS KiJIbKOCTi €/1eKTPOHIB Ha eHepreTUYHUX PiBHAX
i nigpiBHgax B atomax HeoHy, MarHito, ®@ocdopy (3anoBHIOETbLCS B 30LLUMTI)

AdocnigHuubKe 3anUTaHHA BipnosBigb

XimiyHnii 1 2 3
1. 3’ACyi, CKiNbKW €NeKTPOHIB €| enemeHT | piBeHb | piBeHb | piBeHb
Ha KOXXHOMY eHEPreTU4YHOMY PiBHiI HeoH
€/IEKTPOHHOI 0O0JIOHKM O0CNIoXKY- Marui
BaHOro atoma

docpop

XimiyHnii 1 2 3
2. Bu3Hay, no ckinbku E€NEKTPOHIB| ennemeHT piBeHb piBeHb | piBeHb
nepebyBae Ha KOXHOMY eHepre- HeoH
TU4HOMY NIAPIBHI B MEXaX ICHYIO- [\ 14 - i
4ynx y aToma piBHIB

dochop

CninbHe

3. 3’acyi, WO ChNiNbHOro Ta 4nm
BiAPIBHAETLCA OyOoBa €NeKTPOH-
HUX 0OONIOHOK aTomiB HeoHy, |BigMiHHe
MarHito, ®ochopy

Y HeoHy —
Y MarHito —
Y ®dochopy —

4. 3annwuv HOMEepPU EHEPreTUYHUX
PiBHIB 3 MakCMMaJsibHO MOXJIMBOIO
KiNbKICTIO €/IEKTPOHIB

VszaranpuuTy HAOYTi 3HAHHS Ta YMiHHSA IIPO OYI0BY €JIeKTPOHHOI 000JI0H-
KU aTOMiB JacTh TOOi 3MOT'y BUKOHAHHS 3aBAAHb Y TPYIIi.

3aepanHs 1. | 3an0BHITEL TabnULIO 22 HEOOXiOHOIO HAYKOBOW iHDOP-
nay-o-nmy MaLI,IG}O.
Tabnnus 22
XapakTepucTuka eHepreTUu4HuX nigpiBHiB i piBHIB

Xapakrepucrtuka MMigpiBHi

lMo3Ha4vyeHHd
nigpiBHA
MakcumanbHa
KiNIbKICTb €NeKTPOHIB
Ha nigpiBHi

MoxnuBi nNigpiBHIi HA eHEPreTUYHOMY PIiBHI
(nocTaBuUTK Y BIOMOBIOHIN KINITUHLI / KNITUHKAX 3HAK «+»)

EHepretnyHuin
piBeHb 1
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3akiH4eHHs1 Tabanui 22

Xapaktepuctuka MigpiBHi

EHepretnyHuin

piBeHb 2

EHepretnyHuin

piBeHb 3

3aepaHHg 2. I Ha niacTaBi 3aHeceHux y TabnnLio faHux 3’ acyinTe 1 3anuLLiTh, SKa Mak-
cuMasbHa KiNlbkKiCTb €NIEKTPOHIB MOXe BYTM Ha KOXHOMY i3 MEPLUMX TPbOX EHEPreTUYHMX

piBHIB.

@‘7 TOBI 1O CHAT U

1.

2.

flka MakcMmasbHa KiflbKiCTb eHepreTUYHMX PiBHIB MoXe OyTu B efnek-
TPOHHI 0600HLUj aToMa?

MOACHN NPUYMHOBO-HACNIAKOBI 3B’A3KM MiX OyO0BOIO €N1eKTPOHHOI
006010HKM aTOMa i HOMEPOM nepioay, B AKOMY XiMiYHUIN €TEMEHT PO3-
TaloBaHWUIM y NepiognyHin Tabnuui.

. YBIiONOBIOAHW €HEePreTUYHMM NigpiBeHb | MakCMalbHY KiflbKiCTb efnek-

TPOHIB HA HEOMY.

NMo3Ha4YeHHs eHepreTU4yHoro MakcumanbHa KifnibKiCTb

G-

nigpiBHA €JIEKTPOHIB

1s A18
2p b 14
3d B 10
4f rs
a2
CKinlbkn eHepreTUYHUX PIBHIB B €N1EKTPOHHIN 000M10HLUi aTtomiB Cyrib-
dypy 1 Aprony? 3Biaku Tv 3000yB / 3g00yna uto iHpopmaLiio?

. OgHakoBa 4u pi3Ha KifbKiCTb EHEPreTUYHUX PIBHIB / €MEKTPOHHNX LLa-

piB y aTOMax e/IeMeHTiB i3 aTOMHMMK HOMepaMn 7 i 15?7 3anuwin cxe-
MK Oy00BU EHEPreTUYHUX PIBHIB aTOMIB LMX €IEMEHTIB.

Poamictn enemenTtun enin, Kanin, J1iTih 3a 30iNblLUEHHAM KilIbKOCTI
€HepreTUYHMX PiBHIB B €N1eKTPOHHIN 0O0OHLI aToMa.

Mpoanani3yn TBEPOXKEHHSA Ta 00epun Te, L0 BBaXKAELL NPaBUSIbHUM.
TBepaxeHHs 1. CninbHUM y OyO0Bi €/1EKTPOHHUX 0O0NIOHOK aToOMIB
i3 MPOTOHHUMM Yncnamm 111 18 € HasiBHICTb TPbOX EHEPreTUYHKX PiB-
HIB.

TeepaxeHHss 2. Hyknion KapGoHy 2C i 2C mMaloTb Pi3HY KisbKiCTb
€HEPreTUYHUX PIBHIB.

Po3pobu 3annTaHHS BIKTOPUHU i 3anpomnoOHyi Knacy NpoOBECTU 3Ma-
raHHs Ha KpPaLLoro 3HaBLA 0yo0oBM eNeKTPOHHOI 000TI0OHKKM aToMa.
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¥ 529 PO3MOAIN ENEKTPOHIB
' 3A EHEPTETUYHUMY PIBHSIMY

@ Haseu enepzemuuhi niOpi6Hi ma MAKCUMALLHO MOMCIUBY KiAbKICMb

elleKMpPOHi8 HA KONCHOMY 3 HUX.

Akiopoimaani € y ckanadi 1—3-20 enepzemuunux pieHnis?

Yu moxce 6ymu Ha s-nidpigri: a) 1 enexmpon; 0) 2 erekmpoHu; 8) 6 esek-

mponia?

@ Yu moosce 6ymu Ha p-niopieni: a) 1 enexkmpor; 6) 6 erexmpoHis; 8) 8 esek-
mpoHie?

&' Onpauont 3posyMmiit BukopucTait

¢ 6

IcHy10TH IIEBHI mIpaBmJIa po3MOJiaIy eJJeKTPOHIB B aTOMi 3a eHEPreTUYHU-
MU PiBHAMUY Ta MiApiBHAMU. [{OTPUMYOUNUCH ITUX ITPABUJI, 3alIMCYIOTh €JIEK-
TPOHHI (hopMyJiu aToMiB (eJIeKTPOHHI KoH(irypaIii aTomis).

IMIOHATTA IIPO EJEKTPOHHY ®OPMYJIY / KOH®ITYPANIIO
ATOMA. XapaKkTepusyBaTH PO3IIONiJ €JIEKTPOHIB B €JIEKTPOHHiT 000JOHITL
aToMa 3a eHepPreTUYHMMU PiBHAMU Ta IMiAPIiBHAMU 3pYyYHO I HECKJIQJAHO 3a
JIOTIOMOTOI0 eJIeKTPOHHOI (hopmyn aToMma (iHITa Ha3Ba — €JIeKTPOHHA KOH-
tdirypania aToma).

~. Enexmponna ¢popmyna / erekmpoHHa KOHPizypayis amoma — ne
3amNC PO3IOIiIy €JIEKTPOHIB B €JIEKTPOHHiI 000JIOHIIi aTOMAa 3a IOII0-
MOTOI0 apa0dchbKuX ynucesa 1—7 (HHUMU I03HAYAIOTh €EHEPreTUYHi PiBHi),
MaJINX aHIJIIWCHKUX JiTep S, p, d, f (eHepreTuyHi mingpiBHi) Ta BepxHix
iHmeKciB micas HuX (KiTbKicTh eTeKTPOHIB HA IipiBHi).

Poarisauemo 11e Ha IpuKJIami eleKTpoHHOI hopmyau Kapbony.

KUJIbKICTb EJIEKTPOHIB
CUMBOJ1 HA NIAPIBHSAX
EJIEMEHTA

6C 152 2522 p2
_

NOPSAKOBWIA /
ATOMHMW HOMEP
EHEPFETUYHI
HOMEPU NiAPIBHI
PIBHIB

YutaeTbca: oauH-ec-aBa-aBa-ec-ABa-aBa-ne-gBea

143
YKpalHCbKNUN OCBITAHCLKUU BNOABHNYUN LEHTP « OpiOoH»



ITopaakosBuii Homep 6 (IPOTOHHE UKCJIIO, ATOMHUI HOMEP) CBIiIUUTDH IIPO
HasABHICTh B eJEeKTPOHHiN obojouIii aroma KapOoHy IIecTu eeKTPOHIB.
SAKII0 MU 00YMCIMMO CyMy BEePXHiX iHAEKCiB, IO BifmoBiZaOTh KilTbKOCTL
eJIEKTPOHIB Ha IMiApPiBHAX, TO oTpuMaeMo 6. ApabcbKi mudpu 1 i 2 BKasyoTb
Ha HAsABHICTL ABOX eHepreTMUYHuX piBHIiB. Sammc 1s? oszHauae, o Ha 1-my
€HepreTUYHOMY DiBHi € 2 eleKTpoHU, po3MilieHi Ha miapiBHi s. Sanuc 2s?2p?
iHopMye IIpo icHYyBaHHA Ha 2-My eHepreTUYHOMY PiBHI 4 eJIeKTPOHiB, PO3-
MiIleHnX Ha ABOX IIiAPiBHAX, Ta KIJIBbKIiCTh €JI€KTPOHIB HA KOMKHOMY 3 HUX.

3aepaHHa. | 3a 3pas3koM HaBeAeHOI HayKoBOI iHpopMaL,ii NPO PO3MNOAIN e1eKTPOHIB
B €/1eKTPOHHIIM 060/10HUj atoma Kap6oHy npoynTai enekTpoHHy GopMyIy i MPOKOMEHTYM
pOo3Moain enekTPoHiB 3a piBHAMM i NigpiBHAMN B aTomi Docdopy:

5P 18?25?2p€3s23p?.
IIPABUJIA 3AIIOBHEHHSA EJEKTPOHAMW EHEPTETHUYHUX
PIBHIB TA IIIIPIBHIB. Yac HaBUUTHUCH CAMUM IIHUCATU €JEKTPOHHI

dopmynu aromiB meprunx 20 XiMiYHMX eJeMeHTiB ImepiogmuHOl TabJIMILi.
JJ1a oo BapTo JOTPUMYBATUCH 3a3HAUYEHUX HUMKYE ITPABUII.

1. KinbKicTh eJIeKTPOHIB B €JIeKTPOHHINM 000JIOHIII aToMa JOPiBHIOE
HOPAAKOBOMY / aTOMHOMY HOMEPY XiMi4HOIO eJIeMeHTa.

2. KinpKicTh eHepreTHYHUX PiBHIB / €JIEKTPOHHUX IIAPiB B €JIEKTPOH-
HilT 000JIOHIII aToMa BinmoBimae HOMepy Iepiony, B AKOMY XiMiuHMI
eJIeMeHT PO3MillleHu y mepiogmnuHii Tabamiti.

3. Y KOKHOTO aToMa 3allOBHEHHS eHepPreTHUYHUX PiBHIB eJeKTpoHa-
MU IIOYMHAETHCA 3 1-TO eHepreTUYHOro PiBHA. Bim Mae juilie oguH
s-migpiBeHb, Ha AKOMY He MOJKe OyTu OiabIlle 2 eIeKTPOHIB.

4. Ilicna 3amoBHEHHsS 1-TO eHEPTEeTUYHOTO PiBHS €JIeKTPOHU 3aI0B-
HIOIOTH 2-Ii eHepreTuuHmuil piBeHb. CHIoyaTKy ABOMa eJIEKTPOHAMU
3aII0OBHIOETHCA S-MiJIPiBeHD IPYTOr0 eHEPTeTUYHOTr0 PiBHA, IIiCJIA YOTO
eJIeKTPOHAMMU 3aII0BHIOETHCA P-IIiAPiBeHb, HA AKOMY MOKYTh IIepedy-
BaTu Bif 1 10 6 eJIeKTPOHIB.

5. MakcuMaJibHa KiJIbKiCTh €JIeKTPOHIB HA APYIOMY €HepPreTUUHOMY
piBHiI — Bicim.

6. 3a POBIIIAHYTUMU BUIIE TIPABUJIAMU POSIOUYNHAETHCA 3alIOBHEHHA
€JIEKTPOHAMHY TPETHOTO EHEPTETUIHOTO PiBHSA €JIEKTPOHHOI 000JIOHKU
aToMiB XiMiUHUX ejleMeHTiB 3-To mmepiony. ¥ XiMiuHUX eJleMeHTiB 3-T0
nepiony foro d-miApiBeHb JUITAETHCA HE3aIIOBHEHUM eJIeKTPOHAMM.

Ilpuzadaii, mo Ha d-migpiBHI MOKyTh mTepedyBaTu Big 1 mo 10 exexTpo-
HiB. Moro 3anmoBHeHHA nmounHaeThca y CraHmio Sc (mopagkoBuit Homep 21)
i Bakinuyerbca y [luuky Zn (mopankosuit Homep 30). Yce e eemenTn 4-ro
nepiony, 0ygoBy aTOMiB AKUX TH BUBUATUMEI V TPOMiIbHINA IITKOTI.
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3aBaaHHS. | MoTpeHynTeCcs cknagaTn eNeKTPOHHI GoOpMynv aTOMIB i 3a-

nIY-0-nAY CTOCOBYBATW iX AJ151 XapakTePUCTMKN OYA0BM eNekKTPOHHOT 000JIOHKK aToma.

1. LOTpMMYIOUYUCh PO3MAISHYTUX 3arajibHUX MPaBuil, HAMULWLITb | MPOYNTANTE ENTEKTPOHHI
dopmynu lgporeHy, lenito, JliTito, Hitporeny, Okcureny, Hatpito, Cynbdypy 1 AproHy.
2. HasBiTb, ki 3 HUX MalOTb OQHAKOBY KiflbKiCTb EHEPreTUYHUX PIBHIB.

3. HasBiTb enieMeHTN 3 0HAaKOBOIO KiNlbKICTIO €/IEKTPOHIB Ha P-NiApPIBHSAX.

4. Ha3BiTb KiNIbKiCTb €/IEKTPOHIB Ha BHYTPILULHbOMY EHEPreTUYHOMY PiBHI KOXXHOIrO atoma.
Yu BiApi3HAIOTLCS POIMISAHYTI eN1leMeHTM 3a IX KifbKiCTio?

5. ChopmynionTe BUCHOBOK NPO TE, IKOIO € KiNbKiCTb €IEKTPOHIB Ha 1-My EHEPreTUYHOMY
piBHiI.

6. MpoaHanisynte enekTpoHHi GOpPMyn Ta 3a3HaAUTE, B aTOMaX IKUX EIEMEHTIB 2-11 EHep-
reTUYHUN PiBEHb MakCUMasibHO 3arnOBHEHUA.

7. 3’AcynTe, y 9KOro 3 AOCHIoKYBaHMX €NIeMEHTIB P-NiapiBEHb YCIX eHepreTU4HMX PiBHIB

MaKCMMaJIbHO 3aroBHEHMI eNeKTPoHaMN.
f; PO3MNOAINT ENEKTPOHIB
- 3A EHEPTETUYHNMU PIBHAMN

3aBpaHHA 1. | [NepeBip NpaBubHICTL BIAMNOBIOEN Y4YHIB Ha 3aBOaHHA, HaBedeHi B
Tabnuui 23. MopiBHAK iX 3i cCBOIMK BiANOBIASMU.

HYMO JOGCNIAXYBATU

Tabnvus 23
BignoBigb Teos
Homep 3anuTaHHa ¥ 3aBOaHHA rinoTeTU4YHOro y4yHs,/ e
yYyeHuLi
K, KOPUCTYIOYMCb nepioany- .
’ pucTy bloA MoTpibHO NnOANBUTUCH,
HOlO Tabnuuel, BU3HAYUTU . . . .
o .|y §Kin rpyni nepiognyHoi
1 KiNbKiCTb €HepreTU4yHux piBHIB : .
o . Tabnuui  posTalloBaHUin
B €/IeKTPOHHIN 0OO0JIOHLj aTo-
enemMeHT
ma?
MoTpiGHO NnoANBUTUCH,

Ak Oi3HaTUCb MPO  KisbKiCTb
2 €/IEKTPOHIB B €JIEKTPOHHIN
000noHuj atoma?

AKNIA NOPSAKOBUA HOMEP
XiMIYHOro efieMeHTa y ne-
pioauyHi Tabnuui

Ha gakomy eHepreTnyHomy piB-
Hi nepebyBaloTb EeKTPOHU 3

EnekTpoHun 3 BinbLunm 3a-
nacom eHeprii nepebysa-

atoma MarHito

3 OinblWUIMM 3anacoM eHeprii — |0Tb Ha OPYroMy eHepre-
Ha APYromy 4m Ha TPETbOMY? | TUMHOMY PiBHi
Ckinbkn €/1eKTPOHIB Ha

4 p-opb6itansax B atoma docdo- |deB’aTb
py?

5 Hanuwin enekTpoHHy hopmyiy Mg 15225%2p535'3p"
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SaenaHHs 2_J JoBean BiANOBIASMN HA 3anNUTaHHY, LLLO BMIELL XapaKkTepusyBaTu Po3-
rnoAjin enekTpoHiB B atomax nepLunx 20 xiMidHKX enemMeHTiB nepioanyHoi Tabnuui. Biano-
Bifli CyMPOBOOXYM 3anCOM BigNOBIAHNX €NEKTPOHHUX POpMYyI.

2.1. Y JliTito yn HaTpito BCi enekTpoHM po3TalloBaHi IMLLIe Ha S-NiapiBHAX?
2.2. Atom ligporeny 4m HitporeHy Mae oaMH eHepreTUYHnin piBeHb?
2.3. OgHaKoBY 4K Pi3HY KiNIbKICTb EHEPreTUYHUX PiBHIB MaloTb OkcureH i HeoH?

2.4. EnekTpoHHa KOHirypauis Koro XiMmi4yHoro efieMeHTa Mae 3akiH4eHHs ...3s23p*?

(ﬂ? TOBI O CHAT U

1. Chopmynion BU3HAYEHHS MOHATL: aTOMHa opbiTanb, eHepreTUYHUn
piBEHb, EHEPreTUYHMI NiAPIBEHDb, ENEKTPOHHA popMyna.

2. Yky iHdopmMaujiio Nnpo ByooBy eNnekTPOHHOI 0OO0IOHKM atoMa MOXHAa
oTpuMaTK 3 eNeKTPOHHOI popmMynm atoma?

3. B enekTpOHHIn 060M0HLI atoMa TP eHepPreTuyHi piBHi. Ha 30BHiLL-
HbOMY €HepreTUYHOMY PiBHI 3HAX0ANTbLCA 8 enekTpoHiB. Ha3Bu ximiy-
HU eNTEMEHT, HanuLLKX MOro eNnekTPoHHY GopmMyny.

4. B enekTpOHHIN KOHgirypauii atoma 6 enekTpoHiB PO3MilleHi Ha
s-opb6itansax i 8 Ha p-opbiTansax. 3a ujelo iHpopmaLielo BigHOBK i 3a-
MUY eNekTPoHHY GopMysly atoma. Ha3Bu XiMiYHUIA eNeMEHT.

5. EnekTtpoHHa ¢popmyna mMae 3akiH4eHHs ...4s' y aToma 3 NopsaKoBUM
HOMEPOM...

A4
B9
B 11
r19

6. Ykaxwn skomMmora Oinblue 03Hak, 3a SKUMU YKIaAEHO nNepenik XiMiyHMX
enemeHTiB: HitporeH, OkcureH, ®nyop.

’V 7. 3a 3pa3koM 3aBpaHb pyopukm «Hymo pocnigkysatm» cknagn 3-4
YMOBM 3aBAaHb i NPE3eHTYyl iX knacy B CaMOCTIiHO 06paHuii cnocio
DOJ151 BAKOHaHHSA.
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'§ 20 EIEKTPOHHI ObONNOHKW ATOMIB

| BNACTUBOCTI XIMIYHIX
E/IEMEHTIB

@ 3 nepeniky Qopmys BUNUWL OKPEMO POPMYLU NPOCMUX PELOBUH, PO3NO-
Oiniu ix Ha Memanu i HeMemaJu:
NH,, HCI, CuO, Cu, Cl,, S, H,S, K, H,, Ca, H,0, Fe.
@ Axienacmusocmi memaanie mobi gidomi? Hasedu npuxiadu.
@ Coopmynioil 03HAUEHHA OCHO8 | Ha6edu npuKiadu.

Vs Bukopucrtan

¢
Onpauton 3po3ymin

-

Is 7 kmacy To6i Bimomo, I110 TOPU3OHTAJIBHI PAIKY XiMiUHUX eJIeMeHTiB

nmepioguyHOl TabIUIlI HA3UBAIOTH ITEPi0aMu, & BEPTUKAJIbHI CTOBIII — I'DY-

mamMu. A UM 3aMUCJIIOBAaBCA / 3aMUCII0OBAJIACh TH, 38 AKUMU XapaKTEePUCTH-

KaMu 3AifiCHeHO PO3MOMiJ XiMiuHMX ejieMeHTiB Ha mepiogu Ta rpynu? Bu-

MagKOBIiCTD e Y1 3aKOHOMIipHIiCTL?

DopMyEMO HABYANBHY MPOBNEMY T4 PO3B’A3YEMO ii

YM 3ymoBfieHe pO3MILLEHHS eIeMeHTIB B O4HOMY
nepioAi, OARIV rpyrmi?

I'inome3sa: po3MiIieHHA eJIEMEHTIB B OMHOMY Iepiofi, ogHi rpyIri 3yMOB-
JIeHEe CXO0K0I0 OyO0BOIO eJIEKTPOHHUX 000JIOHOK aTOMiB.

IlepeBipKky rimoTesu pOSIOYHITE i3 BUKOHAHHA 3aBHaHHA TI'PYIIOBOI
poboTu.

3aBnaHHSA. | 3anoBHiTb Tabnnuio 24 BiANoOBiAHO HAayKOBO iHpopMaLli-
€10 NPO XiMiYHI eNemMeHT, AKUMKU NOYMHADTbLCA Nepioav nepioanyHol Tabnun-

nAN-0-NMY i, npoaHaniayinTte ii Ta chopMynonTe BiANOBiAji HA 3anUTaHHA nicnsg Tabnunui.

Tabauus 24
BigomocTi npo ximiuyHi enemeHTn 2-ro nepioay
e - KinbkicTb
XiMiyHuMA
enemeHT | 3apsag | EnekTpoHHa €eJIeKTPOHIB Ha
(HasBai agpa dopmMmyna | enexkTpoHis | eHepreTudHNx | 30BHILLIHEOMY
CUMBOJT) B aTtomi piBHIB eHepreTu4HomMy
PIBHI
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1. 9K 3MIHIOETLCS 3apsag, a4pa aToMa Yy XiMiYHUX eIEMEHTIB Apyroro nepioay i3 30inbLueH-
HAM NPOTOHHOIrO Yncna?
2. Wo cninbHOro i BigMiHHOro B OynoOBi €NEKTPOHHOI OO0SIOHKM aTOMIB eNeMEHTIB

apyroro nepiogy?
3. B akoro xiMi4yHOro enemeHTa opyroro nepiogy HaMeHLUe efIeKTPOHIB Ha 30BHILLHbOMY
eHepreTMYHOMY PiBHi, a B 1KOro HanbinbLie?

ITPOCTI PEYOBHHHU, YTBOPEHI XIMIYHMHMH EJEMEHTAMHAX
JAPYTOTI'O IIEPIONAY. Orike, AK Tu 3’ AcyBaB / 3’AcyBaJja, A0 IPYyroro mepio-
Iy HaJleKaTh Taki Ximiuni eemenTu: Jlitiii Li, Bepuaiit Be, Bop B, Kap6on
C, Hirporen N, Oxcurer O, ®ayop F, Heou Ne. Ixui aromu MaroTs dea enep-
2emuyHi piéHi, BHYTPINIHIN eHepreTMUYHUHN DiBeHb 3allOBHEHUI! B aToMax
yeix nmux XiMiuHMX ejleMeHTiB. 3MiHM BifOyBalOTHCA B 30BHIIITHROMY eHepre-
TUYHOMY PiBHI — KOKHUUN HACTYNHUHN XiMiuHUI €JIEMEeHT y CTPYKTYPi aToMa
Mae Ha 1 eJIeKTPOH OijbIlle, HijK IOIepeHii.

3aegaHHa 1. j Cdopmynior BUCHOBOK, YM 3MiHIOIOTbCS BNACTUBOCTI MPOCTUX PEeYO-

BWH, YTBOPEHMX aTOMaMn €/IEMEHTIB APYroro nepiogy, onpauioBaBLUM HaBeOeHy Aani
iHpopMmaLtiio.

Ximiuni enementu JliTi#i Li i Bepuaiii Be yrBopioroTs MeTasiu JiTiii i Ge-
puiniii (mas. 46). BoHu MaioTh MeTaJTiuHUHE OJIMCK, TEIIJIO- i eJIeKTPOIIPOBil-
Hi, maactTuuHi. Pelmnra ejleMeHTiB APYroro mepiogy iCHYOTh y BUTJISAAL IPO-
CTUX PedoBUH HemeTais (6op B, Byriens C (rpadir, anmas), azor N, Kucenb
0, ra oson O,, dprop F,, neon Ne) (mai. 46).

[padit A30T (pigknin) dTop KvuceHb, 030H, HEOH

Man. 46. TIpoCTi pe4oBNHU, YTBOPEHI XiIMIYHMMM eneMeHTaMn apyroro nepioany

Y xiMiuHEX peakIiax JiTiii — aKTuBHIiIui MeTaJ, HiK Oepuiaiii. Cepen
HEeMEeTAaJIiB IIbOr0 HMepiody ¥ 3arajioM cepejl ycixX HeMeTaJIiB HalaKTUBHININHI
¢rop. OT:Ke, 31 30iABIIEHHAM KiJbKOCTi €JIeKTPOHIB Ha 30BHIIIHEOMY eHep-
TeTUYHOMY PiBHiI aTomMa MeTaJIiuHi BJIACTUBOCTI XiMiUYHUX eJIeMeHTiB IpPyTo-
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ro mepioay mocaaba0ThCs, a HeMeTaJiuHi MOCHII0I0ThCA. BusaBieHa sMina
MeTaJiuHMX i HeMeTaliuYHuX BJIACTUBOCTEHN IIPOCTHUX PEUOBUH, YTBOPEHUX
eJileMeHTaM¥ OJHOTO IIepPioay, COPaBAMKYEThCA OJA XIMIiYHUX eJIeMeHTiB iH-
mInX mepiomiB. AJle € BUHSTOK, BiH CTOCYEThCS HeMeTaJiuHUX eJIeMeHTiB,
AKUMHU 3aKiHUYIOThCA IIepioan.

IHEPTHI XIMIYHI EJIEMEHTHU. ¥V nepiogmuniii Tadauili mepioam 3a-
KinuyioTbea Takumu eaeMmenTamu: ['eniit He, Heon Ne, Aprou Ar, Kpunron
Kr, Kcenon Xe, Pagon Rn. 3uaiinu ix y nepiogununiii Tabauili i mepexkoHaii-
cs, 110 IIe TaK i 110 BOHW YTBOPIOIOTH OJMH BEPTUKAJIbHUHA CTOBIIUYUK — T'PYy-
my XiMiuHUX eJeMeHTiB, Ha3Ba AKOI — iHepTHi ximiuHi exemenTu. CjI0BO
«iHepTHU» YKPAIHCHKOIO O3HAUAE «HEAKTUBHUM » .

3aBpoaHHA 2. J Bigwykar CMHOHIMK 00 CroBa «iHEPTHUN».

3aepanna 3. | Bu3Hay HOMep rpynu iHepTHUX XiMIYHKX €NIEMEHTIB Y [LOBTili Ta KOPOTKIi
dopmax nepiognyHoi Tabnum,.

3aepanHa 4. | Hanuwm enexTpoHHi dopmynu enito, HeoHy, AproHy i 3Hainay cninbHe
B Oy 0Bi 30BHILLHIX EHEPreETUYHUX PIBHIB aTOMIB LIMX XIMIYHUX E/TEMEHTIB.

HasaBuicThs Ha 30BHIIITHBOMY €HEPTeTHUYHOMY PiBHiI BOCHBMU €JI€KTPOHIB
BJIaCTHBA BciM iHepTHUM ejeMeHTaM (BuHATOK — Ieniit). Ile mae migcrasu
3aIrcaT eJeKTPOHHY (GopMyJy 30BHIIIIHBOTO €HEPTeTUYHOTO PiBHS iHEpT-
HUX XiMiUHUX €JIeMeHTiB y 3araJibHOMY BUIJIAII TaK:

...Ns2npb

(N — HOMEpP EeHEPreTUYHOro PiBHA)

30BHIiNIHiT eHepreTUUYHNY PiBeHDb i3 8 eJIEKTPOHIB HA3MBAIOTH 3aBepIIIe-
HHMM eHepreTuYHuM piBHeM. EjeMenTaM i3 TaKMM 30BHIIITHIM eHEPTeTUYHUM
piBHeM Hemae moTpebdu MOT0 3aBepIIyBaTH, AK Ile BiAOyBaeTbCA 3 iHIMUMU
XiMiYHUMY eJJeMeHTaMU HiJl yac XiMiuHuX peakIrii.

3aBepIlleHNll 30BHIIIHIN eHepreTUYHUN PiBeHb 3yMOBJIIOE XiMiuHy Ia-
CUBHICTH ITPOCTUX PEYOBUH, YTBOPEHUX iHEPTHUMHU XiMiUHUMU eJieMeHTa-
Mu. 3 I[iel IPUYMHN BUEHUM TPUBAJIUN Uac He BIaBajocs 100yTU CHONYKHU, Y
CKJIAJ1 AKUX € IXHi aToMHU.

ImeprHi XiMiuHi eJleMeHTH YyTBOPIOIOTH IIPOCTi peuoBuHMU: refiit He, Heon
Ne, aprou Ar, kpunrton Kr, kcenon Xe, pagoH Rn, ki MaioTh 0JHOATOMHU
ckyaan mosiekyJ. Ile 6e36apBHi rasu, 6e3 3amaxy i KoJabopy, MAaJOPO3UNHHI y
BOJi, XiMiuHO iHEepTHI.
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I\ BYAOBY ATOMIB TA BJIAG-
t HYMO LLOGIAKYBATY TUBOGCTI NPOCTUX PEUO-

B/H, VTBOPEHUX ATOMAMU XIMIYHX ENEMEHTIB, KM
POIMOUYMHAKOTBCS MEPICAN

3aepaHHA 1. ] Yknaau nepernik i3 Ha3B i CUMBOJIB €/1IeMEHTIB, PO3TaLLOBaHUX MNepPLUN-
MU y nepiopax. (Yci cumonun, kpim iaporeHy, BUMOBSIOTLCS, SIK HA3BU XIMIYHUX esle-

MEHTIB.)

3aenaHHg 2. ] 3’acyii HOMep rpynu, B ki PO3MiLLEHi XiMi4Hi eNeMeHTU 3i CKNageHoro
TOBOI0 Nepeniky, y NepioanyHin Tabnuui LOBroi i KopoTKol popmu.

SaenaHHA 3_] 3’qacyi, 9K pO3MiLLEeHHS HEMETaNiYHOro enemenTa lNgporeHy Ta meta-
niyHmx enemeHTis JliTito, Hatpito, Kanito, Py6igito, Llesito, dpaHLuito Ha noyaTky nepioay i B
OJHiIM rpyni noB’a3aHe 3 6yA0BOI0 €IEKTPOHHOT 0O0NOHKM TXHIX aTOMIB.

FinoTe3a: po3MilLEeHHS XiMIYHUX eNeMeHTIB B OAHIN rpyni nepioanyHoi Tabamuj 3yMmoB-
JIEHE HASABHICTIO CNiSIbHUX XapakKTepPUCTUK Y ByA0Bi €N1eKTPOHHOT 0O0IOHKM IXHiX aTOMIB.
[nga nepeBipku rinote3n npoaHaniayn HaBeLeHi HUXYe enekTpoHHi dopmynu Nigporeny,
NiTito, HaTpito, Kanito i nopiBHAN 6y00BY TXHIX €1eKTPOHHUX 000/IOHOK.

H—1s'

L — 15%25"

,Na — 15225%2pf3s’

oK — 15225%2pf3523p°4s!
LLlo cninbHoro B 6ya0Bi aTOMiB AOCNIAXKEHWX XIMIYHUX €NeMEHTIB?

3aenaHHa 4. ]3a pesynbTaTtamMu NOPIiBHAHHS CHOPMYNIO BUCHOBOK NPO NPUYNHOBO-
HaCcNiAKOBUIA 3B’A30K MidK OyJ0BOIO LiX aTOMIB Ta IXHIM MiCLLeM Yy NepiognyHin Tabnuui.

OnHaKoBY OYZIOBY 30BHIIITHBOT'O €HEPTETUYHOTO PiBHS €JIEMEHTIB IIepIrnoi
rpyIIy MOXKHA IepesaTh TAKUM 3aIICOM:

...nst

(n — HOMEep eHepPreTMYHOro PiBHSA)

Omxe, DocaimsKeHi e1eMeHTH 06’ € JHAHO Y TPYITY i HOMEPOM OLUH He BU-
MagKoOBO, a Ha IIiICTaBi 0HAKOBOI Oy0BY 30BHIIITHHOI'O EHEPTETUUHOTO PiB-
HA (HasgBHOCTI Ha HHOMY OJHOTO0 eJIeKTPOHA).

Bceranosiena 706010 3aKOHOMiPHICTE CTOCYETHCSA BCiX MeTATIUHNX XiMid-
HUX eJIeMeHTiB IIepIIoi Tpynu. [X Ha3uBaIOTh JIY:KHUMH XiMiYHIMH eJleMeH-
TaMM, 4 YTBOPEHI HUMMU IIPOCTI PEUOBUHU — JIYKHHMH MeTajJaMu. Tepmin
MOXOIUTH BiJ CJI0BA «JIyTM» — TAKy 3arajibHy Ha3By MalOTh PO3YMHHI y BOA1
ocuoBu. CaMe BOHU YTBOPIOIOTHCA IIi/T Yac B3A€MOMIl TyKHUX MeTasiB abo ix-
HiX OKCHIIB 3 BOJOIO.

OKpimM ogHAKOBOI OYZ0BM 30BHIIIIHHOTO €HEPTETUYHOrO PiBHA, YTBOPEHi
XiMiUYHUMH eJIeMeHTaMH IIePINoi 'Pynu IPOCTi peUYOBUMHU — JIiTi#i, HATPiH,
KaJIiil, 1mesiil, CTPOHIIIN i pamii — cxXo:Ki 3a (PIBMUYHMMU BJIACTUBOCTSIMU.
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ITe serki meranu cpibascro-6imoro (1e3iil — 30J0TUCTO-IKOBTOT0) KOJBOPY
3 SCKPAaBO BUPAKEHUM MeTaJiuHUM OJIMCKOM, JETKOILJIaBKi, 3 BMCOKOIO
TEMJIONPOBiAHICTIO I eJeKTpompoBigHicTio. BoHM HacTiibkum M’ aKi, IO
JIeTKO PisKyThCcsa HOKeM (MaJgi. 47).

Man. 47. Hatpihi — M’akuii meTan

b/ xivina ckaPsHULSE

JIyXHi MeTanm — Haa3BUYANHO akTMBHI NPOCTI PEYOBUHW. 3a 3BMYali-
HMX YMOB BOHM JIEFKO B3AEMOAIIOTb 3 BOAO, KNCHEM, 6araTbmMa iHLLIMMIN
HemeTanamm (man. 48).

Man. 48. XimMi4Hi BNacTUBOCTI NyXXHUX MeTaniB: @ — peakLis HaTpilo 3
KMCHEM, 6 — ropiHHS HaTpito B cipLi

Yepes3 BUCOKY XiMi4YHY akTMBHICTb BOHM HE MOXYTb 30epiratncs Ha
noBiTpi, 60 Biapasy BCTyNalTb Y XiMi4Hi peakuji 3 KNCHEM abo BOASIHOKO
napoto, WO MICTATbCS B MOBITPi. ToMy NyxHi MeTanu 30epiraoTb nig
© wapom racy abo onii (Man. 49), i3 cyBOpMM OOTPYMaHHAM Mpasui
© NPOTUMNOXEXHOI 6e3nekn.
: Y XogHOMy pagdi Ny>kHi MeTanu He MOXHa 6paTtn pykamu 6e3 pykasu-
YOK. '

Man. 49. 36epiraHHs HaTpito
nig wapom racy .
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c} TOBI JO CHAT U

1.

2.
3.

@

Ha3sM xapakTepucTuky, 3a SKOI0 XiMi4Hi enleMeHTU 06’€HYIoTb B
OOVH nepioga,

LLlo cninbHOro B 6ynosi atomiB Hatpito i Xnopy?

Has3sn xapakTepucTuky, 3a SKOIO XiMi4Hi enleMeHTU 06’€HYIoTb B
OOHy rpyny.

LLlo cninbHOro B 6ynoBsi atomiB lNigporeny i HaTpito?

AKi XIMiYHI eneMeHTM Ha3MBaloThb IHEPTHUMMK, a AKi — Ny>XHUMn? Ha-
BeaM Npuknagu.

Hanunwn piBHAHHA XiMIYHUX peakuin ny>kKHUX MeTanis 3 HemeTanamMmu
Ta BOAOIO 32 HABeAEHNMU CXEMAMM.

Na + Cl, — NaCl
Li+0, > Li,0
Na +H,0 — NaOH + H,1

HaBeown akomora 6inbLue CrilbHUX XapakTepPUCTUK XiMIYHUX eNTEMEH-
TiB JliTito, HaTpito, Kanito.

Cknagm onmc xiMiYHUX eIeMEHTIB, PO3TALLOBAHVX NEPEAOCTaHHIMN Y
nepiogax. Lli enemMeHTn MatoTh 3arasibHy Ha3By — rasioreHu. FanoreH
0O3Hayae «COoeyTBOPIOBAY», OCKISIbKN YTBOPEHI HUMIW MPOCTi pe4yoBU-
HM B3AEMOAIIOTb 3 MeTanaMu 3 yTBOPEHHSM COJIEN, HANpUKnag, Bigo-
MOIi TOGi KyxOHHOT coni (HaTpi xnopuay NacCl).

B onuci 3a3Hay:

1) HA3BW | CUMBON rANIOrEHiIB;

2) enekTPOoHHI kKoHIrypauii atomis ®nyopy i Xnopy;

3) cninbHi Ta BigMiHHI prcu B O0ya0Bi e/1eKTPOHHKX 00010HOK Pnyopy i
Xnopy;

4) HoMep rpynu y nepiognyHii Tabnuui, B akmx postawioBaHi dnyop,
Xnop Ta iHWi ranorexHu;

5) 3anuwy HA3BM | GOPMYSI MPOCTUX PEHOBUH, YTBOPEHUX ranoreHa-
MWU;

6) Bigwykar iHpopmaLiio Npo Pi3nyHi BNacTUBOCTI ranoreHis, 3podu
KONaX i NPe3eHTYM NOro y4HiBCTBY CBOIO KNacy;

7) cOOPMYION BUCHOBOK, YV MOLLUMPIOETLCA HA FasIoreHn 3aKOHOMIp-
HICTb, BUSIBNEHa O NYXXHUX XiMIYHUX €NEMEHTIB L0400 3aNeXHOCTI
OynoBUM eneKkTPOHHOI 060IOHKK aToMa Bif, MiCLS XiMIYHOro enemMeHTa
y nepioanyHin Tabnuui.
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531 MEPIOANHIT 3AKOK
+3°0 7 110r0 3HAYEHHS

@ Ilpueadaii i cpopmynioil 3aKK0H 30eperceHH s MACU 8 XiMIYHUX PeaKUisix.

@ Hassu gidomi racmugocmi JYHHUX MaA iHePMHUX XIMIYHUX eJleMeHmis.

@ IIlo o3nauae: rkaacu@ixysamu o6’ekmu? Haeedu npuraadu eidomux
moo0i kaacu@ikayiil y npupoOHUYUX HAYKAX.

«! Onpauoi 3posymiit | BukopucTait

Ko:xHa Hayka mMae cBoi 3akonu. Tobi Bike BigomMuii 3akoH 30epesKeHHS
MacHu B XiMiUHMX peakxIlifx, 0e3 JOTPUMaHHA SKOTO He MOKHA IPAaBUJILHO
HaOmcaTHy / CKJAcTU XiMiuHi piBHAHHA. ¥ IIbOMY Haparpadi ATUuMeTbC PO
NepioguYHuil 3aKOH, AKUH IIOSCHIOE iCHYBaHHSA IIEPiOgMYHOI 3aJIe’KHOCTI
MiXK 3apAgoM sAapa aToMiB i BiaacTMBOCTAMU XimMiuHuX ejsemeHTiB. o Bif-
KPUTTA I[BOTO 3aKOHY JOCJIITHUKIB CIOHYKAJIM: PO3BUTOK XiMmii; pesdyabraTu
IOCJimKeHb OyIOBU aTOMA; BiIKPUTTSA HOBUX XiMiUHUX eJIeMeHTiB; moTpebda
B HAyKOBi#l Kiacupikarii BizoMux Ta mependadeHHi icHyBaHHA # BiTKPUTTA
HOBHUX XiMIiUHMX €JIeMeHTiB.

CYYACHE BUSHAYEHHA ITEPIOAUYHOI'O SARKOHY

I ! Ilepioduunuil 3axon: BIACTUBOCTiI XiMiYHMX ejJeMeHTIiB mepedyBa-
I0Th y MIePiOaANYHIl 3aJIesKHOCTI BiJ 3apAay aTOMHUX Amep.

3’sicyeMo, 1110 03HAUAE TEPMiH «IIepiognuHa 3aJeKHICTh» . 3a CJIOBHUKO-
BUM TJIYMAUYeHHAM nepio0 — Iie IPOMisKOK, IPOTATOM SIKOT0 MMOBTOPIOETHCS
AKUIHACH IIporec. ¥ mepioguuHii Tadbaui xiMivHNX eJIeMeHTiB Taki mpoMixk-
KU iCHYIOTBH, iX TaKOYK Ha3WUBaIOTh nepiodamu. KoKeH 3 HUX IMOUYMHAETHCA
JAYKHUM eJIEMeHTOM (BUHATKOM € IepIUH mmepioln, AKU mounHaeTbesa ia-
poreHoM), a 3aKiHUyeThCsA iHEepTHUM XiMiuHUM ejeMeHTOM. IIpoIiec, SKUM
HOBTOPIOETHCA Y KOKHOMY IIepiofi, — Iie MOCTyIIOBe 3MEHIIeHHI MeTaslid-
HUX i 30ibIIIeHHA HEMEeTATIUYHIX BJIACTUBOCTEl XiMiUHIX eJIeMeHTiB.

3MiHa BJaCTUBOCTEN eJIeMEeHTiB y MeyKaX OJHOTO IIepiony TpuBa€ JOTH,
IOKU He 3’ ABJAETHCS €JIEMEHT, 1[0 Ma€ 3aBepPIINeHnil 30BHIIIHIA eHepreTny-
Hub piBeHb. [lo TaKMX Haje:xKaThb iHepTHI ximiuHi eremenTu. Tak, mepirui
mepion sakKiHuyeThcs iHepTHUM XimMiuHuM esemeHTOM I'enieM. SoBHIiITHIN
eHepreTUYHUN PiBeHb HOT0 aTOMa MiCTUTD 2 eJIeKTPOHH i € 3aBeprieHuM. Ha-
CTYIIHUM IIiCJIS HBOTO eJeMeHTOM — JIiTieM moumHaeThbcA APYTHE Iepio.
V¥V poaramnioBaHOTO B KiHIIi I[LOTO IIePioay iHEPTHOTO XiMiUHOTO eJleMeHTa —
Heony Ha 30BHIIIITHBOMY €HEPreTUYHOMY PiBHI MicTuThesa 8 enexkTpoHis. Ha-
crymHui nicada Heony ximiunuii etemenT — Harpilt posmouynHae HOBU I1e-
piox mepiogmnunoi TAOIMIII.
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IIPUKJAIN ITPOABY IIEPIOTUYHOI 3AJEKHOCTI BJIACTH-
BOCTEHN XIMIYHMX EJIEMEHTIB. PosrisiHeMo IpoAB HepiogudHoi 3a-
JIEJKHOCTI BJIACTUBOCTEH eJIeMEeHTiB BiJ 3apsAiB aTOMHUX sAAep Ha IPUKJIAIL
JTysKHUX XiMiuaux exemenTiB. JIiTi#t (Li) Mmae mopangKoBuii / aTOMHUN HOMED
3, Bapan Anpa +3 i posmimienuii y mepiriii rpyni apyroro nepioxy. Hacrym-
HUH ay:RHUHN XiMmiunuii eremeHT — Hatpiii (Na) — Mae mopAaaKkoBuii / aToM-
Hu# HOMep 11, sapsanm aapa +11, Tako:K po3MileHuil y mepIii rpymoi, age
TpeTboro mnepiony. CoiabHi 3 HUMU BJIACTUBOCTI Ma€ XiMiuHUNA eJIeMeHT i
rmomepoMm 19 — Kauniii (K) (Bapan sapa +19). Ak 6auumo, cX0KUi 3a BJIACTHU-
BOCTSAMU JYKHUN XIMiUHUH eJTeMeHT 3’ ABJISEThCI uepes 8 e1eMeHTiB. AKOuU
MU IPOAOBMKUJIU PO3TIIAAATH PEHITY JYKHUX XiMiUHUX eJeMeHTiB, TO BU-
apuan 0, o caiabHi 3 Jlitiem, Harpiem i Kamiem BaacTtuBocTi uepes 6ijb-
IIi ITPOMiKKY mepiogmuuo moBTopiooTh Pyoinii (Rb), Iesiit (Cs), ®panrrii
(Fr).

3aBnaHHA. l 3’acyinTe, 9K nepiognyHa 3miHa BNIaCTUBOCTEN XiMiYHMX ene-
MEHTIB NoB’A3aHa 3 6yA0BOI0 eNIEKTPOHHOI 060/10HKM aToMa. s LLboro npu-
raganTte, HanuLWiTb i NOPIBHANTE eNeKTPOHHI GOPMYNU TPLOX JTYXXHUX XIMIYHNX
enemMenTiB. LLLo cninbHOro B 6yA0Bi eN1eKTPOHHOT 0O0SIOHKM IXHIX aTOMIB?

nniy-o-nny

~ Y XiMiuHMX eJIeMeHTiB, pO3MIillleHUX 3a 3POCTAHHAM 3apPANTiB aTOM-
HUX sep, MepioguyHe MOBTOPEHHS MOiOHUX BJIACTUBOCTEH HACTAE
TOMi, KOJH 3’ABJISIETHCA €JIEMEHT, 30BHIIIHill eHePreTUYHUI pPiBeHb
SIKOT'0 MAa€ OTHAKOBY €JIEKTPOHHY KOH(Irypaiiro 3 eIeMeHTOM IOIePe/I-
HBOTO0 Iepiomy.

pi\ NEPIOANYHICTb MOBTOPEHHSH
t HYMO LLOGIAXKYBATY BAACTUBOGCTEN IHEPTHMX

XIMIMHUX ENNTEMEHTIB

3aenaHHA 1_] 3’Acyit, 3 Kol NepiogMyHICTIO B Tabnuui 3’aBNsa0TbCA iIHEPTHI XiMiYHi
eNeMeHTU i BinbyBa€eTbCs NePIiOAMYHE NOBTOPEHHS XapaKTEPHUX A HUX BaCTUBOCTEN.

BaepanHsa 2. | Ha ocHosi OyO0BM 30BHILLHLOIO €HEPreTUYHOro PIiBHA €neKTPOHHOT
00010HKM aTOMIB iHEPTHUX XiIMIYHUX €EMEHTIB NOSCHN NPUYUHY NMEepPioaNYHOro NoBTO-
PEHHS TXHIX BAaCTUBOCTEN.

3aBaaHHA 3. | MomipKkyin, 4n MoXxe nepioguMyHa 3anexHicTb nopywutucb. Ha yomy
I'PYHTYETLCS TBOS BiAMOBiAb?

3aenaHHg 4. | Cdopmynion BUCHOBOK Npo Te, YM 3yMOBJIEHA CXOXICTb BACTUBOC-
Ten iIHEPTHUX XIMIYHNX eJIEMEHTIB.

YHIBEPCAJIBHICTh CYYACHOI'O ®OPMYJIOBAHHSA IIEPIO-
JUYHOTI'O SAKOHY. [Inga 6inpmarocti XiMiuHUX eJIeMeHTiB, PO3TAIIIOBAHUX
y mepioguuHii TabauIli 3a 30iIbIIEHHAM IOPSIIKOBOTO / aTOMHOTO HOMepa,
KOKHUI HAaCTYIIHUN eJleMeHT Mae OiabIy BigHOCHY aToMHY Macy. IIpore ic-
HYIOTb BUHATKU.
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BaepgaHHa 1. | Ha npuknagi ximiyHMX enemMeHTIB Jpyroro nepiogy npoaHanisyin, sy
HUX 3MIHIOETbLCS BiIHOCHA aTOMHa Maca 3i 30iNbLUEHHAM 3apsay aTOMHUX 90ep.

Ho BigkpuTTsa OyI0BU aToMa IEPiOUYHICTD 3MiHU BJIACTUBOCTEH XiMiu-
HUX eJIeMeHTiB II0B’A3yBaju 3i 301JIbIIIeHHAM BiJHOCHOI aTOMHOI Macu, sIKa
Ha ToH yac OyJia €IMHOIO BiJJOMOIO MOCTiMHOIO XapaKTEPUCTUKOIO XiMiuHUX
enemenTiB. IIpore BimHOCHa aTomMHa Maca Aprony Oinbia, mi:k Kasiio, ame
BiH posTalioBaHU# y mepioguuHiii Tabsauili momnepeny Kasito, a He HaBIaKku

(mau. 50).
18]K 19| [27 Col2® Ni
39,948 39,008 58,933 58,69 _
AproH Kanin KoGanst Hikon
52[] 53| [90 Th|°1 Pa
127,60 | 126,904 232,038 231,036
Tenyp Vion Topiit | MpotakTuHii

Man. 50. [Mpuknagm XiMiYHUX €NEeMEHTIB, PO3TaLlOBAHUX Y
nepiognyHin Tabnuui He 3a 36iNbLLUEHHAM aTOMHOT
Macu

Aximo Kauiit posTamryBaTu BiciMHAmIATUM, a AProH aeB’ ATHAAIIATUM,
TO iHEePTHUHN XiMiuHUI eeMeHT AProH ONMHUTHLCA Yy TPYIi XiMiuyHO aKTUB-
HUX JIYJKHUX eJIEMEeHTiB, Toal AK Merajiunuil esemeHT HaTpiit moTpanuth
y Ipylny HeMeTaJiuHuX XiMiuHuX eseMmeHTiB. 11100 He mopyIryBajach Iepi-
OIUYHiCThb BJIaCTUBOCTE eJIeMeHTiB, IOi0Hi mepecTaHOBKY 0YJIO 3p00JIeHO B
nepiognuHiN TaOIUIT IJId JeAKuX iHIuX eJeMeHTiB (maa. 50).

3aBAAKY JOCIiIKeHHAM aHIIificbKoro ¢pisuka Ierapi Mosmi (1887-1915)
BCTaHOBJIEHO, IIT0 BCi XiMiuHi egemMeHTH 6€3 KOAHOTO BUHATKY PO3MIillleHi B
nepiofnyHiN cucTeMi 3a 3pOCTAHHAM IIO3UTUBHOTO 3apANY Alep IXHiX aTo-
MiB. To6To 6yJI0 JOBEIEHO, 110 MOPAAKOBUH / aTOMHUII HOMED eJIeMeHTa B IIe-
piogmuniii TabauIli 36iraeTheA 3 UKMCJIOBUM 3HAUEHHAM IIO3UTUBHOTO 3apAIY
sAxpa atromMa (IPOTOHHUM YKCJIOM).

SHAYEHHA ITEPIOANYIHOI'O SAKOHY . IlepiognuHuii 3aK0OH — OIUH
3 OCHOBHUX 3aKOHiB IIPUPOAU, 1110 MAE 3HAUEHH AJId 0araTbox rajysei 3HaHb
Ta IPaKTUKU. 3aBAAKY BiTKPUTTIO 3aKOHY 0yJIO BCTAHOBJIEHO B3a€MO3B’ I30K
MidK MMOHATTAMM XiMiUHUU eJIeMEHT i mpocTa PeYoBUHA, HAYKOBO ITOSICHEHO
¢darkTu moAiOHOCTI BJIACTHMBOCTEN XiMiUHMX ejleMeHTiB OfHiel rpymu, cTajo
peaJbHMM HAYKOBe IIPOTHO3YBAHHS iCHYBAHHA i BIAKPUTTA HOBUX XiMid-
HUX eJIeMeHTiB. 3aBAAKH IIePiOANUYHOMY 3aKOHY 3’ IBUBCA HAIPSIMOK JTOCJIi-
IKeHb, II10 Ja€ 3MOT'y HayKOBIAM CTBOPIOBATH HOBi XiMiuHi eJleMeHTH, AKX
HeMae B mpupoai. BigHocHa aToMHa Maca IIITYYHO CTBOPEHUX eJIeMEeHTiB Ha-
BelleHa y mepioguuniii Tabauii y kBagpaTHuxX ayxkkKax. IlITyuHi eremeHTH
CUHTE3YIOTh Y JabopaTopisax 3a HOIOMOrOI0 AepHuX peakiii. Ilum zaiima-
IOTHCSA OOCJIIIHUKY 3 AnepHol hizuKu.
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Hisa Beix miTyuHO 100y THUX XiMiYHUX eJ1eMeH-
TiB 3HAXOAATLCS MiCI[ B IMePiogMUHINA Tab MITi,
IO CBiYNTH IIPO YHiBepCAJbHICTH Ta YHIKaJb-
HiCTBH IIEPiOAMYHOTrO 3aKOHY.

Bixg BigkpuTTA MITYyYHOTO XiMiUHOTO eJ1eMeH-
Ta 10 OTPUMAaHHSA HUM IIOCTiHOI Ha3BM U Ximid-

INTERNATIONAL UNION OF H(.)I‘O CHIMBOJIY (BHeceHBUIH bifo) nep19,anq1101 Ta6:JII/I-

PURE AND APPLIED CHEMISTRY Hl) IIPOXOOUTH IIEBHMM Yac. OHleeTBCH II1€X0

crapaBoro MiskHapogHU CO03 (DYyHAAMEHTAJIbHOI

ta npukiaaguaoi ximii (IUPAC), crBopenuii y 1919 porri 3 MeTo0 COpUAHHS

PO3BUTKY Ximil AK Hayku. Bim Oepe a0 posriasdny 3ampoIIOHOBaHI BigKpu-

BauaMM ejIeMeHTa Ha3BY i CMMBOJI, OpraHizoBye ixX myOJiuHe oOTOBOpPEHHH,

yXBaJIOE€ OCTATOUHE PillIeHH 00 Ha3BM Ta CUMBOJIY BiIKPUTOTO / IITYYHO
IT00yTOTo XiMiuHOTO eJleMeHTa.

Q MemanomyK HOPMHbYCBIT BIAKPUTTA XiMiHMX ene_meHﬂB.v,El,pq Lporo

Y. B Pi3HMX iHDOPMaLNHUX JyKepenax BifLlyKai BiAOMOCTI
MpPO BiAKPUTTS ICHYIOYMX Y MPUPOAI Ta LUTYYHO A00YTUX XIMIYHUX €IEMEHTIB. Y CaMOCTil-
HO 06paHuin cnocib Npes3eHTyin BiaHanaeHi TO600 BioOMOCTI y4HIBCTBY.

IlepioguuHuil 3aKOH IMiATBEPAKYE 3arajibHiI 3aKOHU PO3BUTKY IPUPOIHA,
HaOPUKJIAL 3aKOH €THOCTi i 60poTHLOM HmpOoTHMIeKHOCTEH. ¥ (pisuili mpukrJia-
oM il IIbOT0 BaKOHY € PYX i CIOKill, IPpUTATYBaHHA i BiAIITOBXyBaHHA pPis-
HOMMEHHUX 3apAniB, y XiMmii — icHyYBaHHS B eJeKTPOHEUTPAIBLHOMY aTOMi
MO3UTUBHO 3apPAMIMKEHOTr0 A/Ipa Ta HeTaTUBHO 3apAIKEeHNX eJeKTPOHIB.

3aKOoH Iepexony KiTbKiCHMX 3MiH y AKiCHI TAaKOK € OSHUM i3 3aKOHIiB
mpuponu. Moro cyTs moaArae B TOMy, 10 6YIb-AKUIl IIPOIEC POSBUTKY Bif-
OyBaeThCA 3i 30iJbIIIeHHAM [0 IMeBHOI MeKi KigbKicHMX 3MiH, micas uoro
000B’sI3K0BO HACTAIOTh aKicHI saminmu. IIpukiazn gil poro 3aKOHY 1IIOCTPY-
IOTh 3MiHU OYZJOBU aTOMIiB, 1110 3yMOBJIIOIOTH iCHYBaHHS €JIEMEHTIB 3i CX0KU-
MU BJIACTUBOCTAMMU.

3aepaHHg 2. | [ToMipKkyl i Ha Npuknagi Nepiogn4yHol 3aneXHOCTi BNaCTUBOCTEN XiMiy-

HUX eIeMEHTIB Bif, 3apsaiB aTOMHUX 9Aep HaBeay NiaTBEepaXEeHHs MPOSBY 3aKOHY nepe-
Xony KMbKICHUX 3MIH Y FKICHI.

Humni cdepa mii nepioguunoro 3akony — yBech BeecsiT. Ik moxasanu mo-
crimxenasa Kocmocy, Ha iHmuxX HebecHUX TijlaxX iCHYIOTH OAHi ¥ Ti cami Xi-
MiuHi eJleMeHTH, IO i Ha 3eM.JIi.

Y mepiogmuHOro 3aKOHY Ha BiAMiHy Bif 0araTbox IPUPOIHNUNX 3aKOHIB
BiJICYTHE KiJbKiCcHe BUpPaKEHHA Y BUTJIAAL MaTeMaTUYHOl (hOpMyJan Uu PiB-
HauHA. HaToMicTs Bin BimoOpaskeHuil y BUrJIAAl mepiognuHoi Tabauili ximiu-
HUX eJIEMEHTiB, IKa Ja€ 3MOI'y YUeHUM ILJIAaHYBaTHU i 3JiACHIOBATH HAYKOBO-
OPUPOSHUYI JOCTiIKeHHSA, € He3aMiHHUM HAOUYHNM HOCIOHMKOM AJd BCiX,
XTO 3H00yBae ximiumy ocity. SKIIO y MaiOyTHLOMY TH IIPAIlIOBATHMeIII
3 BUKOPUCTAHHAM IPUPOSHUUYNX 3HAHDb, MePiOAWYHNN 3aKOH i IepiogmuHa
TaOJIUIA 3HALO0IATHECSI TOO1 HEOJHOPA30BO.
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«
C
(8

B XIMIMHA GKAPEHULISE

HariBuLLO0 Haropoaoio 3a HaykoBi AOCArHeHHSA € HobGeniBcbka npe-
miq. Ii 3acHyBaB BUHaxiOHUK BUOYXOBMX PEHOBUH i BACHUK Garatbox 3a-
BOAIB 3 IX BUPOOHMLTBA, LUBEACLKUI XiMiK | 6idHecMeH Anbdpen Hobernb
(1833-1896). Cgin kanitan y 9 MinbnoHiB gonapis BiH 3anoBsis NOACTBY.
Y cknageHomy 3anoBiTi 6yno 3a3HavyeHo, WO BiACOTKM 3 MOro kanita-
JIy WOPIYHO MaloTb BUKOPUCTOBYBATUCS Ha NPEMIIOBAHHSA JIIOOEN, KOTPI
BNPOAOBX NonepeaHboro Poky NpUHECn HarbinbLly KOPUCTb NIOACTBY
CBOIMW BUOATHUMMN BIgKPUTTAMW Y idnui, Ximil, @isionorii Ta MegnunHi,
niTepartypi, BcTaHoBNEHHI Mupy. OcobnmeumM baxaHHaM Anbdpena Ho-
Oens 6yno Te, Wob BpaxoByBan AOCATHEHHS | HE 3BaXkanu Ha HaLLiOHANb-
HICTb KaHOMAATIB Ha NPeMil.

OnHumKM 3 neplumnx naypeatamm HobeniBcbkoi npemii ctann Bigkpu-
Baydi 6ynosu atoma EpHecT Pesepdopna (1908 p.) i Mapia CknoooBcbka-
Kiopi, sika oTpmmana Hobeniscbky npemito agidi — y 1903 p. 3 Ppisnkn i B
1911 p. — 3 ximii. Mapia Cknogoscbka-Kiopi, ska Bigkpuna ximMidHi ene-
MeHTu Papiii i MonoHin, Oyna nepLuoto B CBITi XXiHKO-NPodeCopKoto.

Anbdpen Hobenb EpHecT Pesepdopsa Mapis CknogoBcbka-
Ktopi

HoGeniBcbkoto naypeartkoto 3 ximiiy 1964 poui
cTtana OpuTaHcbka gocnigHuus LopoTi Xomxk-
KiH (1910-1994) «3a BU3HA4YEeHHS 32 AOMOMOIrOH
PEHTIFEHIBCbKMX MPOMEHIB CTPYKTYp 0i0A0rivyHO
AKTUBHUX PEYOBUH» — iHCYAiHY i BiTaMiHy B12. Pe-
3ynbTaTu il A4OCAIOKEHDb Many BEIMYE3HUI BMNAUB
Ha Oioximilo Ta MeanLVHY.

,m‘iizﬁf': 72
JopoTi XoaXKiH

3aBgaHHs. | 3 AOCTYMHUX iIHOOPMALINHUX OKEPEN Ai3HANCs Npo XUT-
TeBu Wwingax Mapii CknoaooBcbkoi-Ktopi i nigrotyi ctmcne noBigoMAEHHS
ONg y4HIBCTBA Knacy.
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@, TOBI O CHAMU

1. Coopmynion nepioanyHmii 3akKoH. HaBeay npuknaam NnposiBy XiMiYHU-
MM efieMeHTamMu NepioanyHoOI 3aneXXHOCTI BAACTUBOCTEN, NOSCHU, K
BOHA Y3roakXyeTbcs 3 OyaoBOO e/1eKTPOHHOT 0O0NIOHKM aTOMIB.

2. Lo cnpuano BigKpUTTIO NEPIOANYHOIO 3aKOHY?

3. HaBegu npuknag xiMi4YHOro efieMeHTa, WO Mae BaCTUBOCTI: &) CXOXi
3 HaTtpiem; 6) cxoxi 3 X110pom.

4. [oeean, WO 30iNbLUEHHSA KiIbKOCTi €/IEKTPOHIB Ha 30BHILUHBOMY
€HepreTMyHOMY PIiBHi €1eKTPOHHOI 0O0NIOHKM aTOMIB MPUBOAUTL OO0
AKICHMX 3MiH Y BIaCTUBOCTSAX XIMIYHUX €N1IEMEHTIB.

5. 9ke 3HayYeHHS NepioguyHOro 3akoHy AJI9 Cy4aCHOro NpPMpPOAO3HaB-
CTBa, B YOMY NPOSBASIETLCS NPOrHOCTUYHA DYHKL,iSt 3aKOHY?

’y 6. MMigroTyn uikay i AOCTYMHY ANS CNPUAHATTS MonoAwumu 3a Tebe
YYHAMW IHPOPMALLIIO MPO BIOKPUTTS Ta HA3BU XIMIYHUX E€/1EMEHTIB.
B o6paHuin To60t0 cnocid 03HaMOM 3 HElO MOOALIE YHHIBCTBO.

@7

W53 NEPIONMYHA CUCTEMA XIMIYHHX
B39 ENEMEHTIB TA Il TPADIYHE
MPEACTAB/IEHHS

©® IIpueadaii i3 7 kaacy, axi gidomocmi npo XiMivHUI eseMeHm MOMCHA
ompumamu 3 nepioduurnoi mabauyi? Bidnosidv nobydyit na npurnadi
KOHKPemmHo2z0 XiMiuH020 eJleMernma.

@ Hassu gidomi mobi i3 7 kaacy cKAA0HUKU nepioduiHoi mabauui, Hagedu
npuxkiadu.

@ IIo cninvrozo 6 0y00si eleKMPOHHUX 000JIOHOK AMOMi8 XiMiuHUX eJge-
Menmia: a) Opyzozo nepiody; 6) nepwioi epynu?

«! Onpautoit 3posymiit | BukopucTait

IMOHATTHA ITPO ITEPIOJNYHY CUCTEMY. Cucremoro B HayIli Ha3u-
BAIOTh €AUHE I[ijie, YTBOPEHEe 3 OKPEeMUX, B3a€MOIIOB A3aHUX CKJIASHUKIB /
eaxemenTiB. IlizcucTeMoI0 Ha3MBAIOTh CKJIAJAOBY YaCTUHY CUCTEMHU, KA TEXK
€ CCTEeMOIO.

OfHUYHUMY / eJIeMEeHTaPHUMHU CKJIATHUKAMU IIePioguUYHOI cucTeMu €
118 ximiuHUX eJeMeHTiB, a miacucTeMaMu — mepioau i rpynu.
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N ..........................................................................................

Ilepiopuuna cucreMa — He CyKyNMHICTh XiMi4HMX €JIeMEeHTiB, po3Ta- :
IIOBAHMX 32 3POCTAHHAM 3apAxiB aromHux Axep. IlimdichicTs mepio- °
AMYHOI CHCTEMH 3yMOBJIEHA CTIMKMMM 3B’A3KAMHU MiK €JIeMeHTAMM B °
MesKaXx migcucteM (mepiodiB i rpyin), y AKMX BOHM PO3TAIIIOBaHi. 3

3aKOHOMipHA MOB’A3aHiCTh XIMIUHHX eJIeMeHTIB AK CKJATHUKIB Iepio-
IUYHOI CHUCTEMU IIPOCTEIKYETHCA MisK:

— OyZIOBOIO aToMa i1 MicIleM eJleMeHTa B CCTEeMi;

— KiJBKiCcTIO eHepreTHYHUX PiBHIB B €JIEKTPOHHiN 000JIOHIII aToMa i mme-
piomom;

— KiJIBKiCTIO €JIeKTPOHIB Ha 30BHIIMITHHLOMY €HEPreTUYHOMY PiBHI U rpy-
0I0;

— MicIiem esleMeHTa y IIepioAnuHii cucTeMi Ta 1070 BJIACTUBOCTAMU.

VYei ckaagHUKM mepioguUHOI cUCTeMM € HeBia' eMHMMM il YacTUHAMMU.
SKI10 BUIyYNTY OOUH 3 HUX, CUCTEMHICTh ITOPYIIUTHCS.

TPA®IYHE IIPEICTABJIEHHSA IIEPIOTUYHOI CUCTEMMH. Bueni
MIPOIIOHYBAJIU PidHe Irpad)iue mpeacTaBIeHHA IePioUUHOI cucTeMu — y BU-
rasAai reomerpuuHuX Qiryp, coipadsi (man. 51).

Man. 51. [Oesaki popmu nepiognyHoi Tabnui
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Haitiuacrimie BUKOPUCTOBYIOTH ABi TabauuHi (opMHm — KOPOTKY (AUB.
nepiiuii popsar) i moBry (guB. Apyruii popsair). [IOITAK pekomenaye BUKO-
pucToByBaTU HOBTY (hOopMy. ¥ HaBUAJBHUX 3aKjJagax Y KpaiHU 4acTO KOPUC-
TYIOThCSI KOPOTKOI0 (hOPMOIO.

¢

‘Ilepioduuna mabnuys — rpadiuyHe IpencTaBIeHHA IePiOgUIHOL
CHCTEeMHM XiMiUHNX eJIeMeHTiB y hopmi TadauIri.

Y mepiogmuniii Tabmuili moBroi i KOpoTKoi (opM POBMOIia eJeMeHTiB
3nificHeHO 3a nepiodamu i epynamu.

Ilepiom — ropm3oHTAJBbHUN PAL €JEeMEeHTIiB, AKUHA PO3TOUMHAETHCS
JYKHUM MeTaJidYHUM eJIeMeHTOM 1 3aKiHUyeThbCS 1IHEPTHUM eJIEMEeHTOM
(mas. 52). BUHATOK CTAHOBUTD HMePIINii mepios (TIOUYNHAETHCA HeMeTATiUHIM
eiremenToM ['imporerHom).

6,941 . 9012 10,81 12,011 14,0067 15,999 18,998 20,180
Nirii Bepuniii Bop Kap6oH Hitporex OkeureH ®nyop

22Li3Be4B5C6N708F9HNe10

Man. 52. [pyrui nepioq KOpoTkoi GopMm nepiognyHoi Tabnmui

I'pyna — 1e BepTHUKAJBHUI CTOBIEIlb €JIEMEHTiB, MOAIOHMX 3a BJIACTU-
BOCTAMU Ta (POPMOIO0 iXHiX cmoayk (maj. 53).
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B e Moumni6aen
34 12 femp
Se 3 52
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Te 52 Boasdipan Toxmoniit
Tonyp % 74 84
4 W (263) (293)
18384 Bonmcppam | S g Lv
nggﬁ E,‘g‘; Cubopriit JliBepmepiii|
106 116

Man.53. VI rpyna kopoTkoi i 6-ta 1 16-Ta rpynu Josroi Gopm
nepioganyHoi Tabnmuj
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IIEPIOAN AK IIIACUCTEMHA ITEPIOJUYHUX TABJIHUIb XIMIY-
HUX EJIEMEHTIB. Tob6i Bigomo, 1110 y m0Briit (hopMmi mepiogmuuoi Tabauiri €
cim mepionis, mosHaueHUX apabcbKkumu nmudpamvu 1-7. Taka cama KinmbKicTb
Ta OJHAKOBI ITOBHAUEHHSA IIEePioAiB HaABHI y KOpPOTKiil ¢opmi mepiogmunHoi
TaOJIMIi.

VY nmosriii popmi mepioguuHOi TaGAUI XIMiUYHUX €JIeMeHTiB KOKHOMY IIe-
piony BizBemeHo oguH pAnok. ToMmy B Hili moAiny mepiofiB Ha psaau HeMae.

Ilepiri Tpu mepiogu KOpoTKoi (opMu mepiogwuHOl TAOMUII XiMiuHMX
eJeMeHTiB CKJIAJal0ThCA 3 OZHOTO DALY, pelliTa — 3 ABOX. 1X, AK i mepionu,
mo3HavaTh apabcbkumMu nmu@pamu Big 1 1o 11. Homep panxy sammcano Bij-
pasy miciiss HoMmepa mepioay. Ilepimi Tpu mepiogy Ha3MBaIOTh MAJIUMU, i B HUX
HOMepH mepiony ta pany 36iratorses. Ilepiogu 4—7 Ha3UBAIOTH BEITUKUMMU.

3aepanHa 1. | 3actocyn HabyTy iHPopMauilo Npo nepiogu i 3anoBHM B 30LUNTI
Tabnuuio 25.

Tabnnus 25
EnemeHTHN, Sknum MOYMHAETbCS | P Ty i s (VA
H SIKUM 3aBepLLUYETbCS nepios nepioi
omep y nepioanyHiii Tabnuui y nepioA
nepiogy
[osra KopoTtka
Jdosra ¢opma KopoTka ¢popma dopma $opma
]
2
3
4

I'PYIIN AR IIIJACUCTEMMU ITEPIOANYHUX TABJIAIb XIMIYHUX
EJIEMEHTIB. ¥ gosri#i ¢dopmi mepiogmunoi Tabauili BiciMHAAIATE I'PYIIL.
Bouu npounymeposani apadbcskumu mudpamvu Big 1 o 18. YV KopoTKii (popmi
nepiogmuHoi TabaUIl BiciM rpyI, iX IPOHYyMepPOBaHO PUMCBKUMHU HMuppaMu
Bixg I mo VIII i momiseHo Ha miArpynu — roJIOBHY Ta MOOiYHY, AKi posMmiIeHi
okpemuMu croBuIaMu. Hampukaan: Iigporen i Bei wiTko mig HuM posminieHi
eJIeMeHTH YTBOPIOIOTh I'OJIOBHY Iiarpymy, a Kynpym Cu i posmimeni uiTko
mig aum Apreurym Ag, Aypym Au, Peurreniit Rg — mobiuny. 3BepHu yBa-
Iy, III0 V CKJIaJi TOJIOBHUX IIIATPYII KOPOTKOI (popMuU TabJIUIlL € eleMeHTH i
MaJInX, i BEJIMKUX MepiofiB, TOAl AK y MOOIUHNX HMiArpyIax po3TalloBaHi Xi-
MiuHi eJleMeHTHU BUKJIIOUYHO BeJINKUX IepioaiB. ¥ MoBTik (hopmi mepiogmunoi
TabJUIl 3 TUX CAMHUX €JeMEHTiB, 110 ¥ I'OJIOBHI HiArpymnu KOpoTKoi dopMu
TabauIli, cKIagal0ThCa rpynu 1, 2, 13—18. ExemenTu modbivuux miarpy (xo-
poTka ¢opMma TabJinili) posTanioBaHi y rpymax 3—12 moBroi popmu mepioguu-
HOI TabJInIli.

3aepanHa 2. | Bigwykai y kopoTkiii dopmi nepiogmyHoi Tabnuui Apyry rpyny Ta Bu-

NULIN HA3BW | CAMBOJIM €M1IEMEHTIB: @) FONOBHOI Nigrpynu; 6) nobiyHoi nigrpynu. 3Hanan,
B SIKMX rpynax AoBroi GopMu nepiognyHoi TabnuLi BOHM pO3TaLLOBaHi.
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ITo6iuna migrpyma VIII rpynum KopoTkoi (opMu mepiogmuHoi TaGImIri
oco0JmBa TUM, ITIO0 B KOJKHOMY mepiofi ii mpeacraBise He OaAnH, a TPU XiMiu-
HUX eJIEMEHTH, AK, Haupukiaz, ,.Fe, , Co, , . Niy 4-my nepiozi.

JIAHTAHOIJIU 1 AKTUHOITH

3aBpaHHg 3. | 3Hanam B nepiognyHux Tabnuusax AoBroi i KOPoTKOT GOpPM eNeMeHT i3
nopsiAKOBUM HOMePOM 57. 3anam’aTar Ha3By i CMMBON €/IEMEHTa.

JlanTau La poaraioBauuii y 1ocTomy Iepioni, rpymi 3 goBroi i mobiuHini
miarpyni rpynu I KopoTkoi hopmu nepioguunoi TabauIli. 3BepHHT yBary, mo
HACTYIHUN Iicasa HboTo eeMeHT — [adHill Mae aToMHU HOMeD 72, a He 58.
ITe Tomy, 1110 YOTUPHAAIATH XIiMiUHUX €JIEMEHTIB 3 HOPAAKOBUMU HOMEPaAMU
58—T71 BuHeceHo 3a Mexki mepioguuHoi TAOJAUIIL B PALOK i3 Ha3Bom «JlaHTaHO-
inu» (mas. 54). ITig HUM posMmilleHuii 11le OAUH PAJOK eJIEMEeHTIB i3 3arajib-
HOIO Ha3BOIO « AKTHHOIIM» . ¥ HHOMY TaKOK YOTUPHAAIATH €JIEMEHTIB 3 ATOM-
HuMu HOMepamu 90-103, axum nepeaye AKTHHiN 3 aTOMHUM HOMepoMm 89
(mam. 54).

140,1 140,9 144,2 (147) 150,4 152,0 157,3 158,9 162,5 164,9 167,3 168,9 173,0 175,0

}aHﬁHo.mM Ce Pr Nd | Pm | Sm | Eu Gd Tb Dy Ho Er Tm | Yb Lu

Lepiii |11 Heomum |Hpomeriii | Camapiit | €spomiii |Tamoxiuiii | Tep6iit |/uenposiii| Tomwwiii | Epoiit Tyaiic | Irepiii | Jhoreniit
58 59 60 61 62 63 64 65 66 67 68 69 70 71

232,0 (231) 238 (237) (244) (243) (247) (247) (249) (252) (257) (258) (259) (260)
e Th [Ex U Np Pu Am | Cm Bk Cf Es Fm Md No Lr
AKTUHOIBN | Topisi iii|  Ypan iii | Tlryromiii | Amepuuiii| Kiopiit | Bepwiit |Kaui it [ i epwiit it | HoGeaiit pexciii
90 91 92 61 94 95 96 97 98 99 100 101 102 103

Man. 54. JlanTaHoign  aKkTUHOIAM

Take posramryBaHHsa 28 XiMiUHUX eJIeMEHTIiB He IOPYIIYy€E IepPioguuHOl
3aJIE’KHOCTI 1 € IiTKOM 3aKOHOMipHUM, OCKiJIBKY JIAHTAHOIAW MAalOTh OJHA-
KoBY 3 JlaHTaHOM OyIOBY 30BHIIITHHOT'O €HEPTeTUYHOI'0 PiBHSA, a B aKTUHOIAIB
OIHaKOBa OyI0Ba 30BHIIIIHLOTO €HEPTEeTUYHOIO PiBHSA 3 AKTHUHiEM.

I\ EYAOBY KOPOTKOI
t HYMO JOCNIOXYBATU | 1OBIOf DOPM

NEPIOANYHOT TABSINLLI

3aepanna 1. | MopiBHAM #oOBry i KOPOTKY GopMM NepiogmyHoT Tabnuui. CninbHi xapak-
TEPUCTUKN Ta BIAMIHHOCTI iIOCTPYN KOHKPETHMMU Npuknagamun. NpeseHTyin pedynbTtatm
NOCNIAKEeHHS B 30WKTI Yy dopMmi TabnuLi 26. Moxell KOPUCTYBaTUCS NO3HAYEHHAMM + i —,
ab0 KOPOTKMMM CIIOBAMU «TakK», «Hi», fie e AOLINIbHO.

Tabnus 26
MopiBHAHHA CTPYKTYPU AOBroi i KOpoTKol GpopmM nepioanyHoI Taénunui

Popma nepiognyHoi Tabnuui

Ne O3Haku NopiBHAAHHS
P Hdosra KopoTka

1 |YcbOro XximiyHUX enemMeHTiB

PosTaluyBaHHs XiMiYHMX
2 |enemeHTiB 3a 30iNbLLUEHHAM
3apsaiB aTOMHUX 90ep
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3akiH4eHHs1 Tabavui 26

Popma nepiogn4dHoi Tabauni

O3Haku NopiBHSAHHS
P Hosra Kopotka

IHpopmMaLia Npo XiMivyHWI
€/IEMEHT

HaqaBHiCTb nepiofis

KinbkicTb nepioajis

HasBHiCTb rpyn

KinbkicTb rpyn, ix Hymepaduida

o] N[O~ W

Mopin rpyn enemMeHTiB Ha
niarpynu, ix HA3Bu

SaenaHHA 2-_] 3a peayabTatamu NOPiBHAHHA CHOPMYIION BUCHOBOK, LLLO CMiSIbHOMO Y

CTPYKTYpi 060x HpopM nepioanyHoi Tabnuui; ski 0cobnnBoCTi Mae ii kopoTka popma.

Q Memanomyx I3 mocTynHux mykepen aidHancsa npo iCTOpito BiOKPWUT-

T9 IHEPTHUX XIMIYHUX €IEMEHTIB Ta BU3HAYEHHS IXHbOro

MicL§ y AOBTil | KOPOTKiA dopmax nepioamMyHoi Tabnuui. Y camocTinHo o6paHuii crnocib
MPE3EHTYI YYHIBCTBY PE3YJSIbTATM MOLLYKY.

1.

2.

TOBI 4O CHATU

LLlo Ha3uBaloTb NEPIOANYHOID CUCTEMOI? 3 AKMX MiOCUCTEM BOHa
CcKnagaeTbea?

LLlo cninbHOro Ta 4MMm BiOPISHAIOTLCS CTPYKTYPU KOPOTKOI i A0Brol
dopm nepiognyHoi Tabnunu,i?

. MosicHn po3TallyBaHHA 32 MeXamMm OCHOBHOI CTPYKTYPW MepioanyHol

TabnuMLi NaHTaHOIAIB Ta aKTUHOIAIB.

Y akux rpynax goBroi ¢opmm nepiognyHol Tabnuui po3talloBaHi Xi-
MidHi enemeHTun IV rpynn kopoTkoi dopmMmn?

Yum ocobnamei NOGiYHI Nigrpyny BOCbMOI rpynn KOPOTKOI popmMu rne-
pioanyHol Tabnunui? Y aknx rpynax BOHM pO3TaLlOBaHi y JOBri Gopmi
nepioanyHol Tabnnui?

. Hasswu nepion i rpyny, B 9kMx po3TaLloBaHiy OOBri i KOPOTKi popmax

nepioguyHoi Tabnuui ximiyHi enemenTu: lgporeH, KapboH, depym,
Wop, Okcuren, dochop, LInHK.

3Hanam y KopoTkin popmi nepiogmnyHol Tabnmui eneMeHTy roaoBHOI
nigarpynn wocTol rpynn, Haseu iX. Y gkin rpyni 4OBroi nepioan4Hor
Tabnmui BOHM pO3TaLLOBaHI?

lMosicHM noain rpyn Ha Nigrpynu Ha npuknaai CbOMoI rpynm KOPOTKOT
dbopmMun nepiognyHoI Tabnumu,.

. Cchopmynion 3annTaHHs BIKTOPUHM HA KPaLLOro 3HaBLS MepPiognyHo-

ro 3aKoHy i nepiognyHoi Tabnuui. CTaHb iHiLiaTOPOM il MPOBEAEHHS.
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@

<2 § 33 [MEPIOAWYHA CUCTEMA XIMIYHIX
ENEMEHTIB 3 MO3NULII
TEQPII BYOOBU ATOMA

@ Bidwykail y kopomkiil i doaziit popmax nepioduuHol mabaiuyi ximivHuil
enemenm 3 amomuum Homepom 14. Haseu nepiod, epyny ma nidzpyny, 8
AKUX 6iH PO3MAULOBAHUIL.

@ V kopomkiil gpopmi nepioduunoi mabauui 3Hail0u i HA36U ejeMeHmU
n’amoezo nepiody VIII epynu nobiunoi nidzpynu. [[e 60HU po3mauLo8ati y
0osziil popmi nepioduuroi mabauyi?

@ IlosacHnu, yomy MaeHiii pozmawosaruil y nepioduuriit mabauuyi neped
Hampiem, a He HA8naku.

¥

&' Onpauton 3po3yMit BukopucTai

Y momepenHix maparpagax Imiel TeMum HeOZHOPa30BO 3BepTaJjach yBara
Ha 3B’ 30K II0JIOKEHHS eJIEMEeHTIB y IepioJUUHil cucTeMi 3 Oy0BOIO aToMa.
3B’A3KHU [ificHO iCHYIOTh, a Ha0yTUX TO0OI0 3HAHL I[IJIKOM JOCTATHLO, II[O0
IiJIiCHO OCATHYTH iX.

3B’A30K IMOPAAKOBOI'O / ATOMHOI'O HOMEPA EJIEMEHTA 3
BYJOBOIO ATOMA. ITopAakoBuii / aTOMHUI HOMEP Ma€e OJHAKOBE UKCJIOBE
3HaUEeHHS i3 mpoTOHHUM uncjaoM. OTike, IOPAAKOBUI HOMep XiMiuHOTO eJie-
MeHTa 30iraeTbcs 3 KiJTbKiCTIO IPOTOHIB y AAPi aToMa i YMCJIOBUM 3HAUYEH-
HSAM HTO3UTHUBHOTO 3apany dapa. ATOMHOMY HOMepPY JOPiBHIOIOTH KiJbKiCcTh
€JIeKTPOHIB B €JIeKTPOHHiII 000JIOHIII aTOMA Ta YMCJIOBE 3HAUEHHS 11 HeraTus-
HOT'0 3apsAny.

- 3 mo3uiii 0ymoBH aToMa MOPATKOBHI / aTOMHHI HOMEP XiMiuHOTO
eJieMeHTa JOPiBHIOE KiJILKOCTIi MPOTOHIB i KiJIBKOCTi eJIEKTPOHIB B aTO-
Mi, € YHCIOBUM 3HAYEHHIM II03UTHUBHOTO 3aPAMAY AApPa il HEraTUBHO 3a-
PAIKEeHOI eTeKTPOHHOI 000JIOHKH aToOMA.

3aepauua 1. | Ha npuknaai Hitporeny poskpuii 38’a3kn MixX NOPAAKOBUM / aTOMHUM
HOMEpPOM XiMIYHOrO efieMeHTa i 6y40BOIO aToMa.

3B’I30K HOMEPA IIEPIONY INEPIOJIUYHOI CHCTEMH 3 BYJIO-
BOIO ATOMA. KinbKicTh eHepreTMUHUX PiBHIB / €JIeKTPOHHUX IIIapiB B
€JIeKTPOHHIi#T 000JI0HIII aTOMa 30iraeThbCcsa 3 HOMEPOM IepPioay, B AKOMY PO3-
Mitmenni ximiunuii eemenT. OT:Ke, He3aJIeKHO Bil KiJIbKOCTi eJIeKTPOHIB B
aToMi, eJJeMeHTH OJHOI'O IIePioaAy MaloTh OJHAKOBY KiJIbKiCTh eHePreTuYHNX
piBHiB. IligTBEepAYKEeHHS ILOMY 3HAWIM Ha MaJIOHKY 55.
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Man. 55. Mopaeni aTomiB XiMi4YHMX eNleMEHTIB Apyroro nepioay

~N

3 mo3uiii 6ymoBu aToMa HOMEP MePioay TOPiBHIOE KiJIBKOCTi eHepre-
TUYHUX PiBHIB (€JIEKTPOHHUX IIAPiB) B € IeKTPOHHiN 000JIOHIIi aToMa.

3aspanHa 2. | [lal BigNoBiAp Ha 3anUTaHHS | BUKOHAM TECTOBE 3aBAAHHS.

1. Y iCHYIOTb €1leMEeHTU 3 TaKO KiNIbKICTIO EHEPreTUYHNX pPiBHIB: 1, 4, 87

2. Y gkoro enemeHTa — Mepymy, ApreHTymy 4m AflOMiHilO — enekTpoHHa 06010HKa
aToMa Mae HarMeHLUY KiNbKiCTb EHEPreTUYHUX PIBHIB?

3. YKaxu xiMidHi eneMeHTUN, aTOMU SKUX MaloTb O4HAKOBY KiJIbKiCTb EHEPreTUYHUX PiB-

HiB.
ATigporeH i JliTin
B HeoH i KapboH
B HaTpii i Kanin
I' HeoH i MarHin

3B’SI30K HOMEPA I'PYIIH IEPIOJIUYHOI CHCTEMH 3 BY 1OBOIO
ATOMA. VY mosriii (popmi mepiogmunoi Tabauni y rpymax 1, 2, 13—18 ta B
TOJOBHUX IMiATPYyIIaxX yCiX rpyn KOPOTKOI hopMU po3MiIlieHi eJTeMeHTH, B AKUX
eJIeKTPOHAMH 3allOBHIOETHCA B0BHIIIHIN eHepreTUYHUN piBeHBb. ¥ MeXKax
onHOrO Iepiony B emeMmeHnTiB rpynu 1 (mosra ¢opma Tabawulli) BiH MicTHUTH
OJIIH eJIEKTPOH, a B eJIeMeHTiB rpynu 18 gocsarae 3aBepIieHol 8-eIeKTPOHHOIL
oymoBu (BuHATKOM € ['eriit). Take came mocaioBHe 3aIOBHEHHS 30BHIIITHBO-
IO €HePreTUYHOT0 PiBHS eJIEKTPOHAMU CIIOCTEPiraeThcsAa B MeKaX OJHOTO IIe-
piony B e1eMeHTiB roJIOBHUX ITiATPYII KOPOTKOI (hOpMU HmepioguyHol TabJIUIIi.

N o craay rOJIOBHHMX IATPYI yCiX Ipyn KOPOTKOi hopmu Ta rpym 1,
2, 13—18 moBroi ¢dopmu nepioguIHOI TA0IUI BXOAATH eJleMeHTn 1—7
nepiogis.

Y HHUX eIeKTPOHAMU 3aIIOBHIOETHCS 30BHIIIHIN eHePreTHYHUM PiBeHb
eJIEKTPOHHOI 000JIOHKH aTOMiB.

Oco06uBiCTIO €JIeMEHTiB, PO3TAIIIOBAHUX Y TOJIOBHUX HiATPYyIax KOPOT-
Koi (popmu Tabsuili, € Te, 110 B HUX KiJIBKiCTh €JIEKTPOHIB HA 30BHIIITHEOMY
eHepreTUYHOMY PiBHi TOPiBHIOE HOMEPY I'PyIU.
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ITo6iuni miaTpynu Ko:KHOI i3 BochbMU Ipyn KOPOTKOI (hopmu Ta 3—12 rpyn
moBToi hopMU mepioAnuHOI TabIUIl CKIaAAIOTHLCS JUIIIE 3 eJIeMeHTiB 4—7 1e-
pioxgis. CoisbHA 0CO0MUBiCTE OYJOBY ATOMIB IIMX €JIEMEHTIB IIOJATae B TOMY,
0 eJeKTPOHAMU 3alOBHIOETHLCSA He 30BHIINHINI eHepreTWUYHUU piBeHbL (Ha
HBbOMY IIepeOyBac He OinbIrie 1—3 eJIeKTPOHIB, € BUHATKM), a OAUH i3 IIomnepes-
HiX piBHIB.

3aepaHHa 3.  [lal BignNosiap Ha 3anuTaHHs.

1. Y akii rpyni n nigrpyni KOpoTkoi popmun nepioamyHoi Tabnuui po3TalloBaHi ene-
MEHTMU, L0 YTBOPIOIOTb 17-Ty rpyny Aosroi popmmn? LLLo cninbHoro y 6yaoBi aTomis
LUX eNleMeHTIB?

2. 9k 6e3 3anucy enekTpoHHOI GOpMyNM aTtoMa BU3HAYUTM KiNbKICTb NeKTPOoHIB Ha
30BHILLUHBOMY EHEePreTU4YHOMY PiBHI XiMIYHOIO enieMeHTa rofI0BHOI Nigrpynnu?

3. 9k 6e3 3anncy enekTpoHHOi GopMyn atomMa Ai3HaTUCh, OAHAKOBY YM Pi3HY Oy0BY
Ma€e 30BHILLHI eHepreTu4Hui piseHb Xnopy i MapraHuio?

4. Ckinbkn enekTpoHiB Ha 30BHILLHLOMY eHepreTuiHomy piBHi y KapboHy, ®nyopy,
Aprony?

AK TEOPIA BYJ10OBHU ATOMA IIOSACHIOE€ POSTAIIIYBAHHA B IIE-
PIOAUYHIN TABJHUIII JAHTAHOIAIB TA AKTHUHOIIIB? ATomuwmii
HOMeEeDp JlaHTaHy i HOMEp mepiony, B AKOMY IeH eJIeMeHT PO3MIiIlleHnid, BKa3y-
IOTh, 110 57 eJIEKTPOHIB Or0 aToMa PO3MillleHi Ha ITeCTH eHePTeTUYHUX PiB-
HaxX. Ha 30BHIIITHLOMY eHEPTeTUYHOMY PiBHI eJIeKTPOHHOI 000JI0HKY JlanTa-
HY MiCTUTBCA TPU eJeKTPoHU. He Brarounch 1o HallMCaHHA BCiel eJIeKTPOHHOIL
koH(iryparii aroma Jlantany, sanumemo Juire ii 3akinueHHs — 6s?6p’.
Y BuHeceHHX 3a Me:Ki mepiogmuHoi TaOJIUI JaHTAHOIAIB Taka cama OymoBa
30BHIIITHLOTO €HEePTEeTUYHOTO PiBHA, i cxoxki 3 JlanTamom BiactuBocTi. Och
YOMY B KJiTHHI[L TAOJIUII 3 AaTOMHIM HOMEPOM 57 3ipOouKO0I0 MOMiUeHO i ixHe
«IIpaBO» Ha Iie Miciie. ¥ HuX 30epiraerhcsa ogHakosa 3 JlanTamom O0ymoBa 30B-
HIIITHLOTO €HEePTeTUYHOI0 PiBHA, eJIEKTPOHAMHU 3alIOBHIOETHCA 4 f-MigpiBeHb.

ITomi6uo mo JIanTaHy i JaHTAHOIAIB, AKTHHOIAM MalOTh OJHAKOBY 3 AKTH-
HieM OyZOBY 30BHIIITHHOTO €HEPTETUYHOIO PiBHA — 7s>7pl, a eseKTpoHAMH
3aII0BHIOETHCA Df-IiApiBeHb.

Poskpura y maparpadi HaykoBa iH(popMaIlia nmepeKoHJINBO CBIiTUUTD, 110
BUNAIKOBOCTEN y PO3TAITYBaHHI XiMiUHUX eJIeMeHTiB y mepioguuHii TabJiu-
IIi He icHye, AK He icHy€e # BiICTYIIiB BiJl IIePiOAMYHOCTI 3MiHU BJIACTUBOCTEH
XiMiUHIX eJIeMeHTiB, PO3TAIlIOBAHNX V Hill 3a 30i/IbIIIEHHAM 3apALY Aapa.

Micie ximMiuHOTO ejleMeHTa B IepioguUHill TAOJUIIL Jae 3MOTy BUUEPIIHO
XapaKTepusyBaTu OyIOBY MOro aToma.

3aepaHHa 4.  [lal BigNosiAp Ha 3anuTaHHs.

1. Yomy enemeHTM 3 aTOMHUMKU HOMepamu Big 58 [0 71 Ha3dBanu naHTaHoigamu, a
enieMeHTu 3 aToMHUMK Homepamu Big, 90 no 103 — akTuHoipaMmn?

2. %k Teopis 6yooBM aTOMa TPAKTYE 3aNOBHEHHS €/IEKTPOHAMN EHEPIreETUYHMX PIBHIB
NaHTaHoiIaiB Ta akTUHOIAIB?

166
YKpalHCBKNN OCBITAHCLKU BNOABHNYUN LEHTP « OpiOH»



XAPAKTEPUCTUKA XIMIYHOT'O EJIEMEHTA 3A MICIIEM ¥ IIE-
PIOJIMYHIN TABJIUIII M1 BYIOBOIO ATOMA. XimiuHi eleMeHTH JIeTKO
XapaKTepu3yBaTH, 3HAIOUM ¥ PO3yMiloum, IO MicIlle XiMiYHOTO ejieMeHTa Y
mepiognuHil cucTeMi 3yMoBJIeHe Oym0BOIO oro atroma. IlepeKkoHaiics B 1bO-
MY, BUKOHABIIY 3aBAAHHA y I'PYIi.

3aBgaHHA. | Cknagitb 3a HaBeaeHUM y Tabnuui 27 nnaHoOM XxapakTepuc-

Ao~ Tvky HitporeHy, MarHito, HeoHy.

Tabnauusa 27
XapakTepucTtuka XiMmiyHOro efleMeHTa 3a micuem
y nepioguyHin cuctemi Ta 6yaoBoto atoma
Mnan xapakTepucTnkm EnemeHT
XiMi4HOro enneMmeHTa HiTporen Marhin HeoH

Micue enemMeHTa y nepiogunyHin cuctemi

1. MopsgkoBuin / aTOMHUI
HOMeEp

2. BipHocHa aToMHa maca

3. lMepioga;

a) nepion, i psg KOPOTKOI
dopmMn nepioanyHoT TabnuLj
0) nepion ooBroi popmmn
nepioguyHoi Tabnuuj

4. 'pyna:

a) rpyna, niarpyna KopoTKol
dopmn TabNnLI

©0) rpyna goBsroi popmu Tabnmuj

BynoBa atoma

5. KinbkiCTb NPOTOHIB,
HENTPOHIB y S4pi

6. 3apsag agpa

7. KinbKiCTb €1eKTPOHIB B
€JIEKTPOHHIN 000M10HLj aTtoMa,
IXHI CyMapHUIN HEraTUBHUN
3apag,
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3akiH4eHHs Tabanui 27

Mnan xapakTepucTukn EnemeHT

XiMI4YHOro esiemMeHTa HiTporen MarHnin HeoH

8. KinbKicTb eHepPreTUyHnX
PiBHIB B €NEKTPOHHIn 0O0NOHLL
aroma

9. EnexTpoHHa popmyna
aToma

10. KinbkiCTb €N1EKTPOHIB Ha
30BHILLUHBOMY EHEPreTUYHOMY
piBHi

11. 3aBepLueHnii Y1 Hesa-
BEpPLUEHN 30BHILLHI eHep-
reTUYHNI PiBEHb €JIEKTPOHHOI
060n0HKM atoma? CKinbkun
eJIeKTPOHIB HE BUCTa4Yae no
MOro 3aBepLueHHa?

3aBgaHHea 5. | BvkoHaii 3aBaaHHa i nav Bignosiab Ha 3anuTaHHs.

1. Hanuwwn enekTpoHHi dopmynu atomie enemeHTiB 1, 2, 13—18 rpyn TpeTboro nepi-
ony. 3’acyi, 9K 3MIHIOETLCS KiNIbKiCTb €N1IEKTPOHIB HA 30BHILLHbOMY EHEPreTUYHOMY
piBHi 3i 36iNbLUEHHAM aTOMHOIO HOMepa. 3a3Hay rpynu i Niarpynu KopoTkoi popmmn
nepioanyHoi Tabnuui, B AKMX PO3MILLEHI LLi eneMeHTH.

2. TlopiBHAN 6YO0BY 30BHILLHLOrO EHEPreTUYHOIO PIBHS:
—lipporeny 1 enito;
—lipporeny 1 JliTito.
CKinbkn enekTpoHiB He BMCTa4Yae 00 3aBEPLUEHHS 30BHILLHbOr0 eHepPreTUYHOro
PIBHS KOXXHOMY aToMy?

Q — MemanomyK 34iCHM  BIpTyanbHYy €KCKypCilo [0
o/ mMy3eto Mapii Cknogoscbkoi-Kiopi 'y

Mapuxi, CKOPUCTaBLIMCb MNOKJIMKaH-
HAM  https://qr.orioncentr.com.ua/
tKVuU un QR-kogom.
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(ﬂ, TOBI 1O CHAMM

1.

3.

MosiCHU, 4 Moxe ByTU B aTOMi:
v/ BinbLLIe eNeKTPOHIB, HiXX MPOTOHIB;
v/ BiNnblUe HEeNTPOHIB, HiX NPOTOHIB.

. PosTawyii ximiyHi enemeHTn 3a 36iNbLUEHHSAM KifIbKOCTi EHEPreTUYHUX

PiBHIB B €N1€KTPOHHI1 000N0HL aToMa.
A depym

B AntomiHin

B lNigporeH

I OkcureH

YBiANOBIAHM XiIMIYHNI €NEMEHT i 3apsaa sapa noro atoma.

XiMi4yHU enemMeHT 3apsag agpa

1 bop A +80
2 Kanbuin b +54
3 Bpom B +35
4 KceHOoH r+20
a+5

lMosiCHM, WO 03Ha4Yya€e NOPSAKOBUM / aTOMHUA HOMEP XiMIYHOrO efne-
MeHTa 3 No3ulii 0yooBu aTtoma.

. [epeBip NpaBubHICTL HABEAEHOr O TEKCTY: «Y KOPOTKir popMi nepio-

On4HOT Tabnnui AproH po3milLleHn y BOCbMOMY Nepioai, TPETIn rpyni,
noGiyHin Nigrpyni». AKWo BUSBMLL NOMWUIIKY, BUNPaB ii.

. 3anuwu nepion i rpyny AoBroi GopmMu nepioamnyHoi Tabnuui, B SKnx

posTawoBaHi: dnyop, Kanii, Kynpym.

Cknaan xapaktepucTtmky KapOoHy 3a MiCLIEM Y NEPIOAVNYHIN CUCTEMI
OyO0BOIO aTtoma.

. Pasom 3 iHWMMK npenctaBHuKamun / npeactaBHULEMU TBOEI Ha-

BYaJIbHOI rpynu NigroTyn 3aBOaHHa A5 NpoOBeAeHHs FpynoBoro Typ-
Hipy «lMepioanyHa cuctema 3 no3uLii OyaoBu atoma».
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§ 34 CAMOOLIHIOBAHHS HABYANBHIX PE3Y/ILTATIB I3
TEMW 3 «A0CNIAXYEMO BY10BY ATOMA»

3aepanna 1. | Mepeitom 3a QR-kOAOM aB0 MOKAMKAHHSM i O3Ha-

omcs i3 wabnoHoOM AN BMKOHAHHS BCiX 3aBAaHb LIbOro naparpada.
FAKLLO € Taka MOXJINBICTb, TO PO3APYKYM LEen WabnoH.

https://gr.orioncentr.com.ua/mPWB9

3BaspanHs 2. | ko y Te6e HeMae MOXIMBOCTI PO3APYKYBaTU LLAGIIOH i3 3aBAAHHS 1,
TO CTBOPU MO0 cCaMOCTINHO Y 30LWWnTi. s Lupboro npoaHaniaymn cxemm Hac. 170, 171,172
i Ha IX OCHOBI Hakpecnu TabnuLto i3 TpbOMa BapiaHTaMU OUHKK: «Tak», «HacTkoBO», «Hi».

Mpuknagn nposie
dopmum aToOMHUX P A D
. ) ) nepiognyHoi 3aNexXHOoCTi
opbiTanen Cyb6aTtomHi .
BNACTUBOCTEN XiMIYHUX
YaCTUHKM .
€e/IeMEHTIB
dopmynoBaHHSA
nepioanyHOro 3aKoHy
MakcumanbHy
. KiJIbKiCTb €/IEKTPOHIB
Mipcncremun & : 5 .e PO
: . N Ha NigpiBHAX
nepioguyHoi 9 HA3UBAIO
cucTemMu
: OcobnmBocTi 6ynoBu i
LLlo cninbHOro 1a 4nm CMifibHI BNACTUBOCTI:
B DISHAETEC I — JNIY>XXHUX €/IEMEHTIB
CTPYKTYpa rnepioanyvHol — raJjioreHis
Tabauui A0BrOi | — IHEPTHUX eNIEMEHTIB
KOPOTKOT (popm
XiMi4Hi enemeHTn XimMiyHi enemeHTn
OOHOro nepiony OOHIET rpynu, Niarpynu ’

EnemeHT, aknm po3noynHa€eTbCs
Ta 9KUM 3aKIHYYETLCA Nepios,
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CyTb:
— MPOTOHHOIO Ynucna

YHomy atom

e/IeKTPOHENTPaNbHUIA

— HEWTPOHHOIO Ynucna
— HYKJIOHHOIro / MacoBOro Ymcna

lMocnigoBHICTb
3aNOBHEHHS
eneKkTpoHamm
EHEepPreTnYHNX PiBHIB
i MigpiBHIB

MpuynHy
nepioanyHoi 3MiHU
BJ1IaCTUBOCTEN
XiIMIYHUX ENNEMEHTIB Y
MepPioaNYHIN CUCTEMI

LLlo moxHa
AizHaTncb Npo 6ynoBy
€NeKTPOHHOI 000NOHKU

aroma 3 noro
eJ1IeEKTPOHHOI hopMyn

Yomy 9apo
MO3UTUBHO
3apsokKeHe
BioMiHHICTb MiX
S- i p-opbitanamu

— NepioanyHOi CUCTEMM
— aTOMHOI opb6iTani

POJNb TEOPETUYHUX "\,
Ta eKCrepuMeHTarb-
HUX OOCNIOXEHb Y
PO3BUTKY HayKU

3HayeHHs nepio-
OMYHOro 3aKoHy Ans
NPUPOAHNYMNX HAYK Ta
3arasbHOro

CBITOCMPUNHATTA

q PO3VMI|01

[MporHocTnyHy ponb\
nepioanyHoOro 3aKoHy
Y PO3BUTKY HayKu

T~

BaxnmeicTb BiOKpUTTA
nepiogmnyHoro
3aKOHY i MOro 3Ha4eHHS

Y yomy nongrae
CXOXIiCTb Ta BiAMIHHICTb

Yum 3ymMoBIieHa
HasABHICTb Y
nepiognyHin

cucTeMmi nigcucrtem —
nepioais i rpyn

Yum 3ymoBneHa

€/IEMEHTIB OOHIET

OyaooBu aTOMIB
CXOXiCTb ofHOro nepioay
B/J1IACTUBOCTEN

XiMIYHUX

AK i HOMY 3MIHIOIOTBECS
B/J1IACTUBOCTI efle-

nigrpynu MEHTIB OAHOr0 nepioay 3i
30iNbLIEHHAM
3apsay sapa atomis
171
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OnepyBaTtn TepMiHaMU:
— NOPSALAKOBUM / aTOMHUIA HOMEP
— MNPOTOHHE YMCNOo
— HYKJIOHHE 4YMCNo
— aTtoMHa opbiTanb
— eHepreTUYHUin piBeHb
— EHEepreTUYHMIM NigpiBeHb
— 30BHILLHIN eHepreTU4Hnin
piBeHb
— 3aBepLUeHnn
€HepreTM4yHUin piBeHb

[MosicHOBaTV NPUYUHY
nepioanyHOro NOBTOPEHHSA
CXOXUMX BIACTMBOCTEN XiMIYHUX
e/IeMEHTIB, BUX0oas4un 3 Oynosm
30BHILLHBOI0 EHEPreTUYHOIO PiB-

HS IXHIX aTOMIB

XapakTtepusyBartm

cy0aTOMHI YaCTUHKMW
BnsHavyaTtn NnpoToHHE,
HEWNTPOHHE MHYKJIOHHE /
MacoBe 4yu1cna,

lNosicHOBaTU:

— MOCNIAOBHICTb 3aNOBHEHHSA

€NIEKTPOHAMM EHEPIETUYHUX

PiBHIB i MigpiBHIB

— pO3TaLlyBaHHS 3a MeXamu

OCHOBHOI CTPYKTYpM

nepioanyHoi CUCTEMU

NaHTaHOIAiB Ta akTUHOIAIB

lMncatn enekTpOoHHI

KOPUCTYIOHYMCb

| 1 q BMIIOW/
nepiognyHo Tabnuueio

dopmynu aTomis 3
aTOMHVMUN HOMEpamun
1-20

lMo3Hayatn HykNigm
KOHKPETHUX XiMIYHUNX
eJIEMEHTIB

BigHOBMOBATM €NEKTPOHHY
dopmyny atoma 3a
KOH®Irypaujiet OCTaHHbOro
€HepreTM4YHOro piBHA

BukopuctoByBaTtun
iHpopmadiito,
3aknaZleHy B

NMepiognyHin CUCTEMI,

BunaHa4atu KinibKiCTb EHEepreTM4HnxX
PIBHIB B €/IEKTPOHHIN 0O00OHL aTomMa
" PO3MILLLEEHHS €NIEKTPOHIB Ha HMX

019 XapakTePUCTUKN

€JIEMEHTIB 3a iX MicLLeM
y NepioanyHin Tabnuui ta
Oyo0BOIO aTtoMiB

KopuctyBatmcs OOBroko i KOPOTKOK
dopmamm nepioanyHoi Tabnuui 9k
DOBIOKOBUMU AJ19 XapaKTEPUCTUKN
OynoBM aTOMIB XiMIYHUX €/IEMEHTIB
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BaenaHHA 3. | OLiHM CBOI AOCSITHEHHS! B Ni3HAHHI XiMii. JJ151 LIbOro y CTBOPEHI To60t0
Tabnuui BUGEPU OOVH i3 TPbOX BapiaHTIB OLLIHKN.

BaBpaHHA4. | [lna  ouiHku CBOei poBOTM B rpymi  HAa OCHOBI  Cxemu

CTBOPM Y 30LUUTI LWe oaHy TabnuLio i3 TpbOMa BapiaHTaMM OLHKMK: «3aBxau», «4acTto»,
«|lHKONU».

AKTMBHO NpauoBaB/npaLyiosana Honomaras/nonomarana
HaJ, BUKOHAHHSAIM rpyrnoBmx 3aBAaHb IHLUXM YfieHam rpynu
y pasi notpebu
[MponoHyBaB/nponoHyBana
npaswia B3aemMogii B rpyni Locdaras / pocsrana
" ooTpmmyBaBcs/ BVWKOHAHHS 3aBAaHb,
ooTpumMmyBanacs ix npauioymn y rpyni
Ldocnyxascsi/ NAPAMETPMU bpas / 6pana
nocnyxasaca oo CAMOOIJ.IHI'OBAH HA y4aCTb B
- YMKV BJIACHOI AIS1/IbHOCTI Bl 05
iHLLINX YNEeHIB Y [PV BNACHOI
rpynuv AIANbLHOCTI Ta
/ OiANIbHOCTI IHLWINX
YcBigomniosas/ y rpyni
yCBigomstoBana ocoouncTty
BiAMNOBIAAJIbHICTb 32 AOCATHEHHSA BinuyBaB / BiguyBana
CMiNbHOro peaysnibTary 3a40BOJIEHHS Bif CNiNbHOT NpaL

3aepgaHHe 4. | 3anuvwum B 30LWLKTI BiANOBIAb HA 3anuTaHHs: «Hackinbky koprcHoto 6yna
ons Tebe cnienpaus B rpyni? Yum came?».

ZaegaHHa 5. | 3anvwm B 30LWKTI, LU0 LiKABOrO i1 KOPUCHOMO TV Ai3HABCA / Ai3Hanacs,
onpaLoBaBLUN L0 TeMmy. [le i 3 9Ko0 MeTOo TV 3MOXeLl BUKopucTaTn HabyTi 3HaHHA? [o-
piBHSA CBOI BigNOBIAi 3 BiANOBIAIMWN OOHOKIACHWKIB / OQHOKIACHULb.

3aepaxHa 6. | MNpuragaii i 3anvwmy B 30LWNTI CBOE HaibinbLe AOCATHEHHS Nig, 4ac BU-
BYEHHSA TeMu «Jocniaxyemo 6yaoBy aTomas.

3aepaHHa 7. | 3anvwuy B 30WKTI BAACHI NPOMNO3WLLi LLOAO 3MiH Y TeMi «Jocnigkyemo
OynoBy atoma, ki, Ha TBOKO AyMKY, NMOKpaLlaTb CNPUAHATTS 1 3aCBOEHHS MaTepiany.
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835 [IATHOCTYBAHHS PE3Y/IbTATIB

BWBYEHHS TEMU 3
«[0CNIOXYEMO bYOBY ATOMA»

Martepian naparpada gactb T06i 3MOry noBTOPUTK Ta y3arajabHUTU BU-
BYEHI B TeMi 3 OyO0BYy atoma i nepioanyHnii 3aKoH, AiarHoCTyBaTu pesynbra-
TV HABYaHHS Nif, 4ac BMKOHAHHS BNpPaB Ta OHIalH-TECTY.

BukoHan BnpaBu

1.

2.

MosicHuK, Lo 03Ha4Yae TePMIH «CybaTOMHI YaCTUHKM». HaBeam npukna-
an.

Ak nizHaTMCA NPO KiNbKICTb Cy0aTOMHMX YaCTUHOK B aTOMI? [oSICHEH -
HS IIOCTPYM Ha Npukniaai atoMma AnoMiHiIto.

. MNopiBHSAM 3a Macoto i 3apaAaoM: a) NPOTOH Ta €/1eKTPOH; 6) NMPOTOH i

HENTPOH.
LLlo po3yMitoTb Mig, NPOTOHHUM YUCSIOM, HYKITOHHUM / MaCOBUM YMC-
nom?

. Yy MOXyYTb 4pa aToMmiB, SKi MalOTb OHAKOBE HYKJIOHHE / MacoBe

4YMCNO, HanexaTun pPisHUM enemMmeHTam? [osACHM CBOIO BiAMoOBIab.

. YBIONOBIAHM LMGPOBI NO3HAYEHHS HAa MaJTlOHKY 1 NiANUCK.

>J __ — HecrnapeHuii enekTPoH

? N\, __— DpyruieHepreTniHui piseHb

@ ___ — TPETIin eHEPreTUYHUN PiBEHDb
5 —j—a 9 &3  _qppoartoma

@

4 __— NEepLUNA eHepreTMyH1n piBeHb
v
v

AToM Mae 12 npoToHiB i 12 HenTpoHiB. O6YMCIM MacoBe 4MCNOo
aTtoma. FAkui Le XiMiHHUN enemMeHT?

C . 07 A1 29
MopiBHAN KiNIbKICTb Cy6aTOMHUX YaCTUHOK Yy HykJtiaax 27Al i 22Al.

. MNpoananisyin gaHi Tabnuui M ykaxun Hykaigyu O4HOro XiMiyHoro ene-

MEHTAa.
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ATOoMm . . . B . .
KinbkicTb KinbkicTb KinbkicTp
(ymoBHe . . . .
MPOTOHIB €JIeKTPOHIB HEeNTPOHIB
MO3Ha4YeHHS)

A 8 8 8

b 6 6 6

B 8 8 9

[NosscHM cBOIO BiaMOBIab.

10. Hyknig Bpomy mae macose 4ncno 80 i MicTuTb 35 enekTpoHiB. CKinbkun
MPOTOHIB i HEMTPOHIB Yy HYKNiga bpomy Ta aknii 3apsag noro agpa?

11. TOSCHM 3MICT NOHATbL «EeNEeKTPOHHA opbiTanb», «eHepPreTU4HUN pi-
BEHb», «€@HEPreTUYHNI NIAPIBEHb».

12. [nga atoma enemeHTa, 9kmin Mae 13 NpOTOHIB, BU3HAY KiNbKiCTb eek-
TPOHIB i HENTPOHIB, AKLLO MaCOBe YMCNO0 enemMenTa 27. Ha akux eHep-
rETUYHMX PIBHAX LIbOr0 aToOMa pO3TallOBaHi €IEKTPOHN?

13. PosTawyi enemMeHT B NOCiA0BHOCTI 3MEHLLEHHS KifIbKOCTi eN1eKTPO-
HiB B aTtoMi: Se, |, K, Fe, ClI, Li, S. Ykaxn enemMeHTn 3 0aHaKOBOIO Kiflb-
KiCTIO EHEPreTUYHMX PIBHIB B €IEKTPOHHIN 0OOOHLI.

14. 3anoBHM B 30WINTI TabNMLLO.

EHepreTuyHuii MakcumanbHa Kinbkicte | PopmMu aTOMHUX
piBeHb €JIEKTPOHIB Ha PiBHi opbGitaneii
1
2
3

15. 3a cxemMolo eniekTpPoHHOT 000NOHKM aToMa

2/ 8/ 8
BM3HA4Y XiMIYHUI €NEMEHT, Hanuwn eNnekTPoHHY dopmMyay atoma 1
YKaXKu:
— 3apsn 94pa;

— KiJIbKiCTb €HEPreTUYHNX PIBHIB;

— HOMEp nepioay, B SKOMY PO3MILLEHNI ENIEMEHT;

— HOMep rpynu y oBrin Gopmi nepioanyHoi Tabnmuy;

— HOMep rpynu i Niarpyny B KOPOTKin GopMi NnepioanyHor Tabnnui;

— KiJIbKiCTb €N1eKTPOHIB Ha 30BHILLUHLOMY EHEPreTUYHOMY PIBHi;

— 3aBepPLUEHNM Y/ HE3ABEPLUEHUM € 30BHILLHIA eHepreTU4HUn pi-
BEHb.
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16.

17.

18.

19.

Yomy HaTpin po3milieHniny TpetboMy nepioai, a Hitporen — y apyro-
My?
KopuncTyouncb CXEMOLO | HAYKOBOIO TEPMIHOJIOTIEID, MOPIBHAN Oya0BY

aTomiB MarHito i Kanbuiio.
2/ 8/ 8/ 2

2/ 8/ 2
LLlo npo 6ynoBy aToMa MOXHa Ai3HAaTUCh 3a MOro eNekTPoHHOK 000-
NoHKoW? MNoscHn Ha npuknaai 6yab-g9koro enemMmeHTta 3 1-3 nepiogis.
YBIiONoOBIiOHM CXeMy eNekTPOHHOT 0O0TIOHKM aToMma i nepion, B AKOMY
PO3MILLLEHNI XIMIYHNI €NIEMEHT.

EnnekTpoHHa CTpyKTypa lMepion
1 A1
2/4
2 b 3
2
3 B 2
2/8/1
ri
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20. BusHay xiMiyHWIA enemMeHT, 30BHIiLLHA eNleKTPoHHa 000JIoHKa SKOro
Mae 6ynoBy ...2s22p3. 1N ubOro enemeHTa:
a) cxapakTepusyin micue B nepioguyHin tabnuui (KOPOoTKil i AOBrin
¢dopmax);
0) cpopmyor BUCHOBOK OO0 3B’A3KYy 6y00BKM atoma N Micus ene-
MeHTa B NepioanyHin TabnnLj;
B) Ha3BW BigOMi TOOI PEHOBUHW, 00 CKNady SKUX BXOOUTb Liel ene-
MEHT, i ranysiix 3aCTOCYBaHHS.

BukoHau OHJ1aH-TecCT.

Ina uboro nepenam 3a NOKJIMKaHHAM
https://qr.orioncentr.com.ua/EWWr1

abo ckopucTaincs cmaptTdoHom — 34mTait QR-koga.
FAKLLO pe3yNnbTaT BUKOHAHHSA TeCTy Tebe He 3a40BOJIbHUTb, MOXELL MOro
nokpawuTn. 3Hangy MOXIMBICTb CAMOCTIMHO BUMPAaBUTU NOMWIIKM,
AKX NPUNYCTMBCS / NPMNYCTMAACh, WOO YHUKHYTU IX y ManOyTHbOMY.

Ba)kaemo ycnixy Ta BUCOKOIro pe3ynbtarty!
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Tema 4

HOCAIXYEMO
5YM0BY PEYOBUHU

» XiMIYHWV 3B’SI30K Ta MOro e/1ekTpoHHa npuposaa

»  Pi3HOBUAM XIMIYHOIO 3B S13K) %

»  BiAMIHHICTb Mi>XK KOBAJI€HTHUM [NOJISIPHUM | HEMOJISIPHUM 3B ’13KamMu

» Oco6mBICTb MOHHOIO XiMIYHOIO 3B 13Ky

> KpuctanidyHi i amoppHi peqyoBuHMN

» BynoBa kpucTasiHHUX rpaTtok pe4oBuH

» Crocoby yTBOPEHHS 3aBEPLLUEHOr0 30BHILLHbOIO ,€HEPreTUYHOro PIiBHS
aroma

» MouaenoBaHHS BUBYEHUX PIBHOBULAIB XiMIYHOIrO 3B 3Ky

»  Qi3un4Hi BN1acTUBOCTI HOHHMX, MOJIEKY/ISPHUX, aTOMHUX KpUCTasliB

> JocniaXeHHs pe40BUH 3 PIBHUMUW KPUCTaRidYHUMMY rpaTtkamm

» [IOHSATTSI NPO CTYrMiHb OKUCHEHHS XIMIYHUX e/IEMEHTIB

» CknagaHHs popmyn GiHapHWX CroJyK 3@ CTYNEHSIMU OKUCHEHHS XiIMIYHUX
eJIeMeHTIB

» LiarHoCcTyBaHHS Vi CaMOOLIIHIOBaHHSI BJIaCHUX PEe3yJ/ibTaTiB HaBYaHHS
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§ 36 ' NOHATTA XIMIYHOI'0 3B'A3KY

@ Hasgedu no o0Homy npukaady i HANUWU eLeKMPOHHI POPMYAU AaMOMi6
XIMIYHUX eleMenmis i3:
— 308€PULEHUM 306HIULHIM eHePZeMUYHUM PLEBHeM,
— 00HUM eSleKMPOHOM HA 306 HIULHbOMY eHepzemULHOMY Pi6HI.

@ Ckinvku ximivHux enemenmie 8i0omo 8 Hayyi?

&' Onpauoit 3po3yMmii BukopucTan

Icuye monan 100 minbiioHiB peuoBUH, yTBOPEeHUX MeHIe, Hisk 100 Bumga-
Mu aToMiB (ximMiyEMMEU enemenTamMm). SIKMM YMHOM 3 HEBEJIWKOI KiJIbKOCTL
BUJIiB aTOMiB YTBOPIOETHCA BeJIMUE3HA KiJbKiCTh Pi3HOMAHITHUX PEeYOBUH?
Ha mocraBiiene 3anuTanHda T OTPUMAaENI BiANIOBiAb, BUBUaouu TeMy «Jllo-
CHLIMKYy€eMO OYTOBY PEUOBUHM » .

XIMIYHHUH 3B’A30K TA MOI'0 EJJEKTPOHHA IIPUPOJA. CTpyK-
TYPHI YaCTUHKY PEUOBUHU MOKYTh OYTH YTBOPEHI 3 pi3HOi KiThKOCTi aTOMIB.
Hanpuraazn, MojsieKyJia KMCHIO CKJIaIaeThCA 3 1BOX aTroMiB OKcureny, MoJe-
Kyna caxaposu C,,H, 0, — 3 45 aTomiB TpboX XiMiuHuX eneMeHTiB. Takuit
caMmuii CKJIa, a OT:Ke, i ximiuHa (popmyJsa, y JaKTO3HU, aje MOCJIiJOBHICTH
3’eqHAHHS aTOMIiB iHIIINUHA.

Iluraraa, YoMy aTOMM XiMiUYHIX €JIeMeHTIiB 3IaTHI CIIOJyJYaTHUCd MiK CO-
0010 y pPisHil KiTBbKOCTI #1 TOCTiTOBHOCTI Ta yTBOPIOBATH BeJINUYE3HY PisHOMA-
HiITHiCTH PEUOBMH, IIiKABUJIO BUEHUX AAaBHO. BigmoBiab Ha HHOTO OyJI0 omep-
JKaHo Iriciia 3’scyBaHHsS OyIOBU aToMa, IO Aaj0 3MOT'Y BBECTH Y HAYKOBUI
00ir MOHATTS IIPO XiMiuHMIT 3B’ I30K.

~. Ximiunuii 36’130k € pe3yJIbTaTOM B3a€MO/Iil aTOMiB, YHACTITOK AKOL
YTBOPIOIOTHCS PEUOBMHY i3 YiTKO BU3SHAUYEHUM CKJIAIOM.
3aBIAKHN YTBOPEHHIO XiMi4HOTO 3B’SI3Ky 30BHIllIHi €HEePreTuYHi PiBHIi
€JIEKTPOHHUX 000JIOHOK aTOMiB HAa0OYBAaIOTh 3aBEPIIEHOI OyIOBH.

Amepurancekomy Qisury i ximiry I'in6epry JIpoicy Ta HiMenmbroMmy ¢i-
3uky Banaprepy Kéccenro HaneXuTh ifes, 110 aTOMU YTBOPIOIOTHh XiMiuHMI
3B’S30K 3a[JIs NOIIOBHEHHSA €JeKTPOHHUX O0OJOHOK O IEeBHOI «MariuyHoi»
KiJIbKOCTi eeKTpoHiB. 3a JIbioicom, 3aBepIlieHnil 30BHINTHIN eJIeKTPOHHUN
Iap aTomMa CKJaJaeThesA i3 BOChbMU eJeKTpoHiB. BigToai B Teopii xiMmiuHOTO
3B’A3KY i€ mpaBuUJI0 OKTETY (JIATUHCHKOIO MOBOIO OKTO — «BiciM»), 3a AKUM
IiJ yac yTBOpPeHHA XiMiuHOTO 3B’ 3Ky aTOMU HAOYBAIOTh 8-eJIEKTPOHHOI 0Y-
JIOBU 30BHIIITHBOTO €HEPreTUYHOTO PiBHSA (€ BUHATKN). SIK TH BiKe 3HAEIII,
30BHIIIIHIYI eHepPreTUYHUI PiBeHb 3 BOCHBMU eJeKTpoHiB (aaa I'izporeny ta
Tesito — i3 [BOX) HA3MBAIOTH 3aBepLIeHNM. VI0T0 yTBOpEeHHA MOsKe BifOyBa-
TUCH IIJITXOM:
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— Biggaui eJIeKTPOHIiB 30BHIIIIHBOT'O €HEPTeTUYHOI'0 PiBHA iHIIIOMY / iH-
1M aToMy / aToMaM;

— TIIpUE€JHaHHA aTOMOM eJIEKTPOHIB, BiIfaHUX iHIIIUM aTOMOM / aTOMaMu;

— YTBOPEHHS IBOMAa aTOMAaMMU CIILJIBHOI eJIEKTPOHHOI ITapu.

¢

- IITo6 maTu 3aBepliieHUil 30BHIIIHIN €eHePreTUYHUI PiBeHb, aTOMU
MOXKYTh IPUENHYBATU YU BigmaBaTH €JEeKTPOHUW ab0 K YyTBOPIOBATHU
CIIiJIbHI eJTeKTPOHHI ITapmu.

3aJie)kHO Bif crtoco0y HaOyTTsA aToMaMH 3aBEPIIIeHOT0 30BHIIITHLOTO eHeP-
TeTUYHOTO PiBHSA PO3PiISHAIOTh BUAY XiMiuHOTO 3B’ A3KY. ¥ 8 KJlaci T BuBUa-
TUMeIIl KOBAJIeHTHUN Ta HOHHUH XiMiuHi 3B’ ABKH’.

IT'PA®IYHA EJIEKTPOHHA ®OPMYJIA ATOMA. Kpim eqeKTpoHHOL
dopmyan OyZOBY eJIeKTPOHHOI 000JIOHKM aToMa BimoOpaskaioTh 3a JOIIOMO-
rom tioro rpacgiuHoi eseKTpoHHOI (popmysu. Bix emexTporHO] il BigpisHae
HasgBHiCTH iHGopMmarii mpo aTomMHi opbiTani Ta KiJbKicThb eleKTPOHIB Ha
KokHi 3 Hux. [Ipuragaii (y pasi morpebu 3BepHUCH A0 maparpada 28), 1o
Ha onHil opbiTasi Moke mepebyBaTu He O1JIbITIE IBOX €JI€KTPOHIB.

¢

'[IBa eJIeKTPOHHU, IO TePeOyBAIOTH HA OJHil OPOiTaJIi, HA3UBAIOTH CIIA-
pernumu esexkrpoHamu. Onmucyroun OymoBy aToMa 3a JOIOMOTOIO Tpa-
thiuHOI eeKTPOHHOI (hOpMYysIH, CIapPEeHi eJeKTPOHU OmHi€l opoOiTaii
NPUWHATO 3aNHMCYBAaTH y KBaJIpPAaTHKy (eHepreTuyHiii Komipui) y Bu-

TSl MPOTHJIESKHO CIIPSIMOBAHUX CTPiJIOK: t l .

3 ypaxyBaHHAM 3a3HAUEHOTO POOMMO BHCHOBOK, IO HA €HEPreTUYHOMY
OifpiBHI eHepreTMYHMX KOMIpPOK yABiui meHIe, Hik eaexTpoHiB. Tob6To,
100 Po3MicCTUTHU ABa €JIeKTPOHU S-HifpiBHSA, 3HamobuThess 1 xomipka. s
IIeCTHU eJIEKTPOHIB P-IIiAPiBHSA NOTPiOHO 3 eHepreTUYHi KOMipKu.

3aBpaHHA. | CkopucTarica HaBeneHol HaykoBOI iHpOpPMAaLEIo i 3anoBHY B pobo-
YoMy 30LWNTI TabnunLo 28 3a 3pa3koM NepPLLIOro psaka.

Tabnuus 28
KinbkicTe eHepreTnyHux
. MakcumanbHa KinbKicTb KOMIpOK i MakcumasibHe
MigpiseHb . T ..
€JIEKTPOHIB Ha niapiBHI 3arnoBHEHHS ix
eJIeKTPOHamMu
S-nigpiBeHb 2 t l
p-nigpiBeHb
d-nigpiBeHb
f-nigpiBeHb
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SK1110 Ha OCHOBI eJIeKTPOHHOI hopMyiu / KoHGIrypaiiii aroma mo3HauuTu
eHepreTUYHi KOMipKY 3 HASBHUMU B HUX €JIeKTPOHAMH, TO OLEePIKIMO 3aIIHC
rpaciunoi eJIeKTPOHHOI hopMyIH aToMa.

. BigoopaskeHHsI pO3MOAily eJIEKTPOHIB 34 eHePreTHYHUMHU KOMipKaMu
Ma€ Ha3BYy 2pa@iiHa eleKMpPOHHA popmyna.

IIpuxnad 1. Enextponna i rpadiuna popmynmu aroma Heony:

1oNe — 1s22522p6

1s 2s 2p

IIpoanasisyemo rpadgiuny eaeKTpoHyY (popMmyay aroma Heony i mmepecsin-
YUMOCH, 1110 10 eJIeKTPOHIB eJIeKTPOHHOI 000JTOHKHU HOTO aToMa 3aIlOBHUJIN
I’ATh €eHepreTUYHUX KoMipok. Kokma 3 HuX ywmimrye 2 ereKTpoHu (OmHY
napy). OT:xe, B aroma HeoHy Bci eleKTpOHU criapeHi #f BiIbHUX MicIlb B eHep-
reTHYHUX KOMipKaxX HeMae, a HaABHICTh HA 30BHIIIHHROMY €HEPreTHYHOMY
piBHIi 8 eJIeKTPOHIB CBIiAUUTEL IPO HOTO 3aBEPIIEHICTE.

Tobi camiii / caMOMY [TO0 CHAT'X 3alIUCATH UM CKJIACTU rpadiuHi eIeKTPOHHL
(hopmysu aTOMiB, JIUITIEHD ITOTPIOHO 3HATH 1 JOTPUMYBATHCH TAKOTO ITPABUJIA:

~ EjeKTpoHU 0THOTO eHePTreTUYHOTO HiIPiBHA CIIOYATKY 3aIUCYIOThH 110
OJHOMY B KOKHY €HEepPreTUUHy KOMipKY (m). ITicmsa Toro, AK BiTbHUX
KOMIipOK He 3aJIUIINTHCA, Y KOMIPKH 3 OMHUM €JIeKTPOHOM IIOUYMHAIOTH
IoJaBaTH Ile ONWH Y BUTJIAAL CTPLIKYM, IPOTUJIEKHO CIIPAMOBAHOI /10 T10-

3HAQUEHHA IIEPIIIOIro eJIEKTPOHAa 1__1_ .

IIpurnad 2. EnextponHa i rpadiuna dpopmynau aroma HiTporeny:

7N 1s22522p3

1s 2s 2p

Ax 6auwnin, atrom Hitporeny mae Ha p-migpiBHI APyroro eHepreTUYHOTO
PiBHA TpU HecnapeHi eleKMpPOHU, KOXKHUU i3 HUX PO3MIINleHUN B OKpeMii
eHepreTUUHiN Komipili. OKpiM HUX € ITle YOTUPH CIIapeHi S-eJIeKTPOHU — IIO
ONHil mapi Ha mepIIoOMY i IPYroMy eHepreTUYHUX PiBHAX.

INIpuknad 3. EnexrponHa i rpadiuna exexkrporHa opmysiu aroma Oxcu-

TeHy:
8O 1s522522p4

1s 2s 2p

Ax 6auwnmni, B OKcureny Taka camMa KiJIbKiCcTh eHepreTUYH1UX KOMipOK, IO
1 y Hitporeny, ayne erekTpoHiB Ha 1 Oinbite. BiTbHUX KOMipOK He 3aJIUIIIA-
JIOCh, TOMY Iie#l eJIeKTPOH BIUCYIOTh APYTUM Y TEPIIY eHepreTUYHy KOMip-
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Ky p-TiApiBHA IPYroro eHepreTHYHOro piBHA. fIK BUAHO 3 rpad)iyHOI ejeK-
TpoHHOI (popmyanu, arom OKCUTeHy Ma€ ABa HecIIapeHi eJIeKTPOHH i ITicTb
crapeHux (TPpHU eJIeKTPOHHI mapm).

8aepanns 1. | Cknagits rpadiyHi eneKTPOHHI GOPMYIN aTOMIB €/IEMEHTIB
nan-o-nmy TPETHLOro nepioay.

3aepaHHg 2. ] MopiBHaNTe rpadivyHi enekTpoHHi GOPMYIM aTOMIB XiMIYHMX eNleMEHTIB
i3 NpoToHHUMMK Yncnamm: @) 3i 11; 6) 71 15; B) 8 16. LLLo cninbHOro B rpadivyHmx enek-
TPOHHUX pOpPMyNax aToMiB KOXHOT Mapu XiMiYHUX eNeMeHTIB?

B xiMiHA GKAPBHLISE

3a HasBHOCTI B €/IEKTPOHHIN 000M0OHLi aTtoMa BiflbHUX eHEPTreTUYHNX
KOMIPOK €JIEKTPOHN MOXYTb 3 HMXXHYUX EHEPreTUYHMX PIBHIB YM NigPIiBHIB
NepemMiCTUTUCS Ha BULLi | 3aNOBHUTUW BiflbHY KOMIpPKY / KOMIpKK HeEcnape-
HUMMK enekTpoHamun. BigOyBaeTbCs Le 3a paxyHOK MOrAVMHAHHA oonaTt-
KOBOI €Hepril, 1 aTOM 3 He30yAKeHOro CTaHy nepexoauTb Y 30YKEeHMA.
Mepexiny 30ymXeHuin cTaH po3rngHemMo Ha npuknagi KapooHy (man. 56).
3BepHN yBary, Lo 30yaAXeHUn CTaH aToMa No3HavyaloTb «3ipo4ykoto»: C*,

Cl*.
6C > C”

(L tHLE LS
— v

152 252 2p?2 1s2 251  2p3

He3byoxeHunii ctaH  30yaXXeHuin cTaH

2s 2 2s %0
’ Pl ’

1s

Man.56. 3miHn B enekTpoHHIn 060noHLUi atoma KapboHy nig 4ac nepexony
y 30yKEHWUI CTaH

padivHi enekTpoHHi dopmynn ceigyaTb, WO B atoma KapOoHy B
OCHOBHOMY (He30yakKeHOMY) CTaHi ABa HecrnapeHux enekTPoHU, Toadi aK
y 30yOKEeHOMY CTaHi — 4oTupu. Lle Tomy, Lo nicns oTpyMaHHa [oaaTko-
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BOI eHepril 0AH eNeKTPOH APYroro EHEPreTUYHOro PiBHA MEPEXOANTD i3
S-NigpiBHS Ha P-NigpiBEHb LbOro CaMOro PiBHY, i HECNAPEHUX ENEKTPOHIB
cTae Ha gBa b6inblie, To6T0 4.

LLlo pani Big, sapa po3MilLleHNI T EHEPIreTUYHWNIA PiBEHb, TO BiNbLUNM 3a-
nacoMm eHeprii HadjineHi noro enekTpoHu. LLo6 nigkpecnntn ue, KOMipku
iHOAi PO3TALUOBYIOTh HE NiHINHO, @ Ha 3Pa30K CXOAMHOK. NMokaxkemMo ue Ha
npuknagi AproHy.

1gAr — 15?2 25%2p° 3523p°

P
tl 3p
tHHHT3s

t2s
1s

d} TOBI O GHAIM

1.

2.

8.

LLlo cninbHOro Ta YnMm BiAPISHAIOTLCS €eKTPOHHa i rpadivyHa enek-
TPOHHA popMynn atoma?

fka KinbKiCTb eHepreTUYHMX KOMIPOK Ha NigpiBHI S, a sika — Ha NigpiB-
Hi p?

. CKinlbkn eHepreTuyHmMxX KOMIipoK HeOOXiAHO Ois PO3MILLEHHSA MaKCU-

MaJslbHO MOXJTMBOI KiJIbKOCTi €1eKTPOHIB:

a) NepLIoro eHePreTUYHOro PiBHS;

0) Opyroro eHepreTU4HoOro PiBHS;

B) TPETbOIrO EHEPreTUYHOro PiBHA?

YCcTaHOBKM Ha3BY XiMIYHOIO efieMeHTa, eNeKTPOHHa GopMyra SKOro
Mae 6 S-eNneKkTPoHiB Ta 6 p-eNeKTPOHIB.

. YCTaHOBU XiMIYHUI eNeMeHT, eNnekTpoHHa popMysia SKOro 3akiHuy-

ETbCH ...2522p5. CKiNnbKn HECMapeHNX eNIEKTPOHIB Ma€e MOro atTom?

B enekTpoHHin 060510HLj aToMa SKoro xiMmiyHoro enemeHta — Poc-
dopy 4n HeoHy — BCi eHepreTuyHi KOMIPKN MOBHICTIO 3anoOBHEHI
enekTpoHamMmmn?

PogaTtaluyii XiMidHi eneMeHTur 3a 30iNbLLUEHHSM KiIbKOCTi EHEPreTUYHUX
KOMIpPOK 3i CriapeHnMm eneKTpoHaMu.

A dnyop B HitporeH

B MarHin I OkcureH

Cknagum rpadivHy enekTpoHHy dopmyy atoma Xnopy. CKinbku B Hil:

a) cnapeHunx enekTPoHiB; 0) HeCNapeHUxX eNneKTPOHIB;
B) €/TEKTPOHIB HA S-MiOPIBHSAX; ') €/IEKTPOHIB HA P-MiapPIiBHAX?
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XIMIYHWI 3B'930K | BY10BA
E/IEKTPOHHUX OB0NOHOK ATOMIB

@ AKuil enepzemuyHUil pieeHb HA3UBAIOMb 3a8epULeHUME

@ Crkiavku enexkmporie nHe sucmavae amomy Oxcuzeny 00 3a8epuieHHs
308HIULHBO20 eHePzemULH020 Pi6HA?

@ Haesedu npuxkaadu memanivHux ma HemMemaaitHux eieMeHmia.

L 4
&' Onpautoi 3posymiit BukopucTait

’ -

I3 momepenuboro maparpada Tobi cTajgo Bimomo, 10 IIig yac yTBOPeHHS
xiMiuHOTO0 3B’ 13Ky aTOMU HAOYBalOTh 3aBEPIITEHOTO 30BHINIITHHOT0 €HePreThyY-
HOTI'0 piBHA pisHuMu cocobamu. Po3riasgHemo ix.

CIIOCIB BABEPIIIEHHSA SOBHINMIHBOT'O EHEPTETHYHOT O PIBHA
3A PAXYHOK YTBOPEHHJI CITIJIbHUX EJIEKTPOHHHUX ITAP. VY Haii-
JIETTIIOTO i HAUIOIIUPEHINIOoro B KocMoci razy — soguio H, — aromu I'igpo-
TeHy JOCATAIOTHh 3aBepIlleHol OyA0BY 30BHIIITHHOTO €HEPreTUYHOTO PiBHA 3a
PaxXyHOK YTBOPEHHSA CHiJIbHOI eJIEKTPOHHOI Iapu 3 iHIIIUM aTOMOM. 3 eJleK-
TPOHHOI Ta rpadiunoi eeKTPoHHOI popmya aToma I'igporeny BuAHO, 110 HA
€INHOMY €HepreTUYHOMY PiBHi 3HaxXoAUThHCA 1 eJIeKTPOH:

1H 1st

1s

3BasKkaiouu Ha Te, IO MEePIIUil eHePTreTUYHUHN piBeHb aTOMiB ycix Ximiu-
HUX eJIeMeHTiB Mae MaKCUMyM 2 eJIeKTPOHU, pOOMMO BUCHOBOK, III0 B aTOMa
Tigporeny BiH 3amoBHeHui HanosoBuHy. 1106 qocArTH HOTO 3aBEPIIIEHOCTI,
aTOM YTBOPIOE CIIiIIBHY €JIEKTPOHHY ITapy 3 iHIIINM aTOMOM.

CBoro uacy I'inbept JIbioic 3aTponioHyBaB y 3ammucax eJeKTPOHHUX (Gop-
MyJI PEUOBUH MO3HAUATU €JEKTPOHUW SO0BHIITHHOT'O €HEPTEeTUYHOTO PiBHA
KOXXHOT'0 XiMiuHOTO ejleMeHTa KpankaMu. Ilo3HaYUBINY eJIeKTPOH KPAIIKoIo,
Bio6pasmmMo cxeMaTUYHO YTBOPEHHS CIIiJIbHOI eJIEKTPOHHOI ITapy B MOJIEKY -
JIi BOIHIO:

H- + ‘H = H:H -——— enektpoHHa ¢popmyna BOAHIO

Ot:xe, y MOJIEKYJIi BOOHIO KOXKeH aToM ['imporeHy mae mo 2 eJeKTPOHH,
10 BiZITIOBiae cKJaaay 3aBePIIIEHOTO MePIIIOr0 eHePTeTUYHOI0 PiBHA.

PosrnamyTuii mpuMKJIag AOBOAUTH, IO MiJi Yac YTBOPEHHS XiMiuHOTO
3B’A3KY Bim0OyBaOThHCA 3MiHM B €JIEKTPOHHiN 000JIOHIIL aToMa. 3arajoM ke
xiMiuHi 3B’ A3KY € Pe3yJIbTAaTOM B3a€MO/il eJIeKTPOHIB Ta g1ep aTOMiB.

CIIOCIb BABEPIIIEHHA 3OBHINIMIHBOT'O EHEPTETHYHOI'O PIBHSA
3A PAXYHOR BIIITABAHHA EJIERKTPOHIB. [Ty fioro po3yMiHHA mIOIIpa-
mroit 3 Tabsuiero 29 i 3aroBHYU TOTPiOHOO iH(GOPMAIIi€l0 OCTaHHI 2 CTOBIIITI.
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Tabauus 29
BynoBa ejieKTPOHHUX 000JTOHOK ATOMIB IeTKNX METAJiYHUX €JIEMEHTIiB

3O0BHILLHI
eHepreTu4Hum
., . pagpiyna i
Ximiynnin| EnekTpoHHa (R piBeHb
ereMelT popmyna €JIeKTPOHHAa
He Bucra4ae
¢0p Myna BCbOIo €JIEKTPOHIB
€JIeKTPOHIB A0
3aBepLIeHHS

Na 1522522p°%3s’

1 [ oy g1
1s 2s 2p 3s 3p

[ [0 oy T
1s 2s 2p 3s 3p

Mg 15%25%2p, 3s°

Al 1522522p°3s23p!

AToMu MeTaivHUX XiMiUHMX eJeMeHTiB, AK i aromu posrasaHyTux Ha-
Tpito, Maruiro, AjdioMiHiio, Ha 30BHIIIIHBOMY €HEePreTUYHOMY PiBHI MamTh
MeHIIIe IOJIOBUHU eJIEKTPOHIB MOPiBHSAHO 13 3aBePIIIeHUM 8-eJIeKTPOHHUM 30-
BHIITHIM eHepreTuYHUM piBHeM. € Jiuile oKkpeMi BUHSATKHU, HAIIPUKJIAJL Me-
raniuni erementu Cranym . Sn, Ctubiii ,Sb, ILmiomO6ym ,,Pb, BicmyT . Bi.
Y HUX KiJIbKiCTh €JIEKTPOHIB Ha 30BHIIITHHBOMY €HEPreTUYHOMY PiBHI OijbIia
YOTUPHOX i 30iraeThbecsd i3 HOMEpPOM I'PyIiu, B AKill BOHM PO3TaIlIOBaHi y KOPOT-
Kilt (popmi mepioguuHOi TAOIAILI.

ATomaMm MeTaJIiB, 100 MaTH 3aBePIINeHUN 30BHIITHiNI eHepreTUuUHUHN pi-
B€Hb, EHePreTUYHO MEHIII 3aTPATHO BiJjlaTy HeBEJIUKY KiJTbKiCTh €JIeKTPOHIB,
Hi)K mpueagHyBaTH OiJbINy Hemoctauy. IIpu mboMy B yTBOPEHOI CTPYKTYPHOIL
YACTUHKN — KaTioOHy — B30BHIIIHIM cTae IepefoCTaHHill eHepreTuyHui pi-
BeHb aTOMa, a BiH 3aBepineHuii. PosrasHemo npukaazn 3 Harpiem.

0
Na - 152 Na+ (kaTioH HaTtpito)

Noa @ — 1e=Na+

2/8/1 2/8
aTtom Hartpito MOH (KaTioH)
HaTtpito
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~

Kamion — mO3UTUBHO 3apANKeHa YaCTUHKA, Ha AKY IIi/] YaC YTBOPEH-
HA XiMiYHOT0 3B’SI3KYy IIEepPeTBOPIOETHCSI aTOM, BiIIal0uu €JIEKTPOH /
enexTponu. Ha3Ba «KaTioH» IOXOMUTH BiJl HA3BY HETATUBHO 3apPAIsKe-
HOTO eJeKTpoaa (KaToma), 10 AKOTO B €IeKTPUYHOMY IIOJIi PyXaloThCA
MO3UTUBHO 3aAPAMKEHI HOHM.

3aepanHa. [lopiBHsalA 6ynoBy atoma i1 kaTioHy HaTpito | 3Haiam BignoBigb Ha 3anu-

TAHHSA:

1. Ywm 3miHMBCA 3apsg a4pa B YTBOPEHOMY MOHI?

2. 9k 3MiHMNacs KiNbKiCTb €1EKTPOHIB B €N1eKTPOHHI 060/10HLi kKaTioHy HaTpito no-

piBHAHO 3 aToMOM HaTtpito?

3. 9dkoro 3apsay HabyB kaTioH HaTpito i Homy came Takoro?

fAx Oys10 TOOOIO 3’ ACcOBAHO, eyleKTPOoHelTpanbuui arom HaTpito i mosuTus-
HO 3apsAmKeHa yacTuHKAa (KaTioH) IIbOT0 eJleMeHTa MAalTh OAHAKOBY OYI0BY
Axapa, aje pisHy OymOBY eJIeKTPOHHOI obosouKu atoMma. Tak, arom Hatpito
Mae TPU eHepreTUuHi piBHi, Y KaTioHa iX ABa. 3MiHU B OYA0Bi eJIeKTPOHHOIL
000JIOHKHY BILJIMHYJIX Ha PiBHOBAry IIO3UTUBHOTO 3apAAy SApa i HeraTuBHOTO
3apAny eJIeKTPOHHOI 000JIOHKM aToMa. 3a PaXyYHOK Bigmaui eIeKTpoHA 3MeH-
MINBCA HETATUBHUI 3aps] eJIeKTPOHHOI 000JIOHKU, ajie He3SMiHHUM 3aJiu-
muBCA 3apan Anpa. ToMy yTBOpeHa YacTUHKA HAOyBA€E MMOBUTHUBHOTO 3apALY,
BeJIMUNHY SKOT0 BU3HAUNJIA KiJbKiCTh BiifaHNX eJIeKTPOHiB (1 eJeKTpoH).

CIIOCIB BABEPIIIEHHS 3OBHINMIHBOT'O EHEPTETHYHOT'O PIBHSA
S3A PAXYHOR IIPUENHAHHA EJIEKTPOHIB. AToMy HEMeTaJIIYHAX Xi-
MiYHUX eJIeMEeHTiB Ha 30BHIIITHLOMY €HepPreTUYHOMY PiBHI MaioTh 4 i 6iibIiire
eJIeKTpoHiB (e BuHATKHN). ToMy mig uac yTBOpeHHA XiMiuHUX 3B’ A3KiB 3 aTO-
MaMIl MeTaJiuHUX eJeMEeHTIB IM eHepreTUYHO BUTIITHO IIPUETHYBATU eJeK-
TPOHU, AKi BiAga0Th MeTaiuHi eJleMeHTH. ¥ TaKUH CIIOCi0 HeMeTa iuHi eje-
MEHTH AOCATAIOTH 3aBEPIIIEHOT0 30BHIIITHHOT'O EHEPTETUYHOTO PiBHSA.

i GMOGIE 3ABEPIEHHS
t- HYMO AOCTIAAYEAT 1 4 B iuboro EHEPrETHY-

HOrO PIBHS ENEKTPOHHOI OBOJTOHKK ATOMA XJIOPY 3A
PAXYHOK MPUEOHAHHS EJTEKTPOHIB

3aepaHHe. | 3’acyii, aKi 3MiHM BigOyBalOTbCA B €1EKTPOHHI 060/10HLi aToMa Xnopy
BHaCNiAOK NpUeHaHHSA eneKkTpoHa.

0
Cl+ 1e=CIl™ (@avionxnopy)

(gl @ +15=C|‘@

2/8/7 2/8/8
aTtom Xnopy OH (aHioH)
Xnopy
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Kpok 1. CkopucTaBLUMCb HayKOBO iHpopMaLjielo uboro naparpada, Aan Bignosigi Ha
3annTaHHy.

1.1. CKinbkn enekTpoHiB Mae aTtoM HeMeTaNiyHOro enemMeHTa Xnopy Ha 30BHILUHbOMY
€HepreTMYyHoOMYy PiBHI?

1.2. LLlo eHepreTnyHO BUrigHiwe atoMy Xnopy — BifAaBaTy 41 NPUEOHYBATU €1EKTPOHN
nig, 4ac yTBOPEHHS XiMIYHOI0 3B’A3KYy 3 MeTalivHUM enemMeHToM? [1osiCHK, Yomy.

IIpuegnyroun eJIeKTPOH / €JIeKTPOHU, HEUTPAJbHUII AaTOM IEPETBO-
PIOETBCA HA HETATUBHO 3apPANKEHY YACTHHKY, II0 3BETHCA QHIOH.
HazBa moxoauTts Big Ha3BU MO3UTHUBHO 3aPAIKEHOT0 eJIeKTpoaa (aHo-
ZIa), IO SIKOT0 B €JIEKTPUYHOMY II0JIi PyXaIOThCS HETATUBHO 3aPAISKeH1
aHioHM.

1.3. 9k Ha3MBaEeTbCS YaCTUHKA, Ha SIKYy NEPETBOPMBCS aToM Xfopy, NPUELHABLUN enek-
TPOH? Yu 3MIHMBCS 3apa, 94pa B Hill MOPIBHAHO i3 3apsaoM aapa atoma Xnopy?

Kpok 2. TopiBHAN cknag, eNnekTpoHHOI 060I0HKM aToMa 11 YTBOPEHOIr0 MOHY i Aar Bigno-
Bidi HA 3aNUTaHHS:

2.1. 9dknx 3miH 3a3Hana enekTpoHHa 060/10HKa aToma?

2.2. 9koro 3apsay Habyna yTBopeHa YacTuHka Xnopy i YoMy came Takoro?

Kpok 3. ChHopmynionn BUCHOBOK, HOMY LIS 3aBEPLUEHHS 30BHILUHBOr0 €HepreTu4yHoro
piBHSA Xnop npuegHas 1 enekTpoH.

@, TOBI 10 GHAIU

1. Cohopmynion BU3HAYEHHS MOHATb: MOH, KaTiOH, aHIOH.

2. TMosicHun, 3BiOoKkM 3’BMBCS 3aps,y kaTioHa HaTpito i Homy 11oro He 6yno
B aTomMa Hartpito.

3. 3a HaBefeHUMM y TEKCTi naparpada 3paskamum cknagm cxemu nepe-
TBOPEHHS aToOMiB MarHito i AnOMiHilO Ha KaTiOHW, BU3Ha4Y Ta OOrpyH-
TYM 3HAK | BENNYMHY 3apsaay KOXHOro noHa.

4. Cknagn cxemy nepeTBopeHHa atoma Cynbdypy Ha aHioH, BU3Hay Ta
OOr'pYHTYI 3HAK | BENNYMHY 3apsaay MoHa.

5. BukopucTan cnosa «no3uTuBHUN» , <HEFATUBHWU» | «<KATOAAa», «aHOAa»
019 3aN0OBHEHHS NPOMNYCKIB Y PEYEHHI:

KaTtioHn maroTtb 3apsa | B e1eKTPUYHOMY [0J1i PyXarThbCs
pile) . AHIOHVW MaloTb 3apsia i B es1IeKTpUYHOMY rosii
pyxarTbcs 40

6. 3acTocyi Teopito XiMiHHOr0 3B’A3KY A1 MOSICHEHHS KifIbKiCHOro ckna-
4y MOoneKkynm Bogu.
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MOZEJI KOBAJIEHTHOI'O
XIMIYHOI' O 3B'A3KY

Haegedu npukaadu HememanivHux XiMitHUX eJleMeHmia.

ITpuzadaii popmyau 080aMOMHUX MOLEKYL NPOCMUX DELOBUH.

3anuwu zpagiuni erekmpouHi popmyau amomie Kapbony, Himpozeny,
Oxcuezeny, Payopy ma Heony. Busgu meHO0eHyilo Y 3an08HeH I eleKmpo-
HAMU 306HIULHb020 eHep2emuUYH020 Pi6Hs UUX AMOMIE.

¢e e

«! Onpauoi 3posymiit | BukopucTait

PosrinaryTi B monmepeagubomy naparpadi cmocodu yTBOPEeHHS 3aBePIIIeHO-
IO 30BHIIITHBOTO €HEePTEeTUUYHOr0 PiBHA eJIeKTPOHHOI 000J0HKHU aToMa 3a6e3-
HeuyIOTh iCHYBaHHS TOTO UM iHIIIOTO BUAY XiMiuHOTO 3B’ A3KYy. Po3mounemo ix
BUBUYEHHSA 3 KOBAJEHTHOTO 3B’ A3KY. [ 3’ sicyBaHHS MOTO CYTi BaKJIBe 3HA-
YeHHS Ma€ Taka (pismuHa XapaKTepUCTUKA aToMa, IK eJIeKTPOHEeraTUBHICTb.

EJIEKTOPOHEI'ATUBHICTD. 3rigHo 3 eJIeKTPOHHOIO Teopielo xXimiu-
HOTO 3B’S3KY B MOr0 YTBOPEHHI I'OJIOBHY POJIb BilirpaioTh eJIeKTPOCTaTUUHIL
CUJIU IPUTATAHHSA, 110 JiIOTh MiXK eJIeKTpOHAMU Ta Aapamu aTomis. [lia xa-
PaKTEePUCTUKHU 3TATHOCTI aTOMa IPUTATYBATH 0 cebe eTeKTPOHM iHITINX aTo-
MiB HayKOBIIi BBEJIU MIOHATTA €JIEKTPOHETraTUBHOCTI.

I . EnexmponezamuéHicmb XimiuwH020 enemenma — Iie BJIACTUBICTH
HOT0 aToMa MPUTATYBATHU €JIEKTPOHHU Bij] iHIINX aTOMiB.

3 ypaxyBaHHAM eJeKTPOHEraTHMBHOCTI YKJAAEHO PAN eIeKTPOHEeraTus-
HOCTi XiMiUHHMX eJIeMeHTiB, B SKOMY KOKHUI HACTYITHUNA XiMiUHUI eJIeMeHT
XapaKTepu3yEThCA MEHIIIO0 eJIeKTPOHEeTATUBHICTIO 3a IIOTIePe Hi:

F,O,CI N, Br, |, S, C, P, H, B, Si, Al, Mg, Li, Na, K, Cs.

€/IEKTPOHEraTMBHICTb EIEMEHTIB 3MEHLLUYETLCS

Omxe, Payop — «abCOIOTHUI UEMITIOH» 3 eJIEKTPOHeraTuBHOCTI. [pyre
miciie mocigae Oxcuren, Tpere — XJop, ueTBepTe — HiTporeH. 3araigom He-
MeTaJiuHi eJlIeMeHTH MaloTh 3HAUHO OiJIBINY eJeKTPOHeraTuBHICTh, HijK Me-
TaiuHi.

3aepanHa 1. | 3a 1ONOMOro paay enekTPOHEeraTMBHOCTI BU3HAY, A0 SKOro efnemMeH-
Ta CUMbHILLE NPUTArYIOTbCSA BAIEHTHI €1EKTPOHU (Tak Ha3nBakTb eN1EKTPOHN, WO 6epyTb
y4acTb B YTBOPEHHI XiMi4HOT0 3B’3Ky) B Mosiekysiax Takoro cknaay: HCI, CS,, NH

o

3aepanHa 2. | Bucnosm cBOI NpyNyLLEHHS WOA0 3MilLEHHSA BaJIEHTHUX €/IEKTPOHIB Y
LBOATOMHUX MOJIEKYIax KUCHIO 1 a30Ty. Bigwykan y Tekcti naparpada iHdopmadito, Lo
niaTBepaXxye abo CNPOCTOBYE TBOI MPUNYLLEHHS.
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W XIMIuHA GRAPEHMLISE

[MepiognyHa 3aneXHiCTb BNACTUBOCTEN XiMIYHUX €N1IEMEHTIB MNPOSIBJIS-
€TbCS | B €1eKTPOHeraTMBHOCTI aTtoMIB. Y nepiofax enekTpoHeraTuBHICTb
aToMiB 3i 30iNbLUEHHAM 3apsaay s4pa atoma 3poCcTae, a B rOJIOBHUX Nia-
rpynax (kopoTka ¢popma nepiognyHoi Tabnuui) — cnagae. Lle € we ogHum
niaTBEPOXKEHHSIM YHIBEPCas/IbHOCTI NEPIOANYHOIO 3aKOHY.

INOHATTA KOBAJIEHTHOI'O SB’A3KY. B iioro yTBOpeHHi 0epyTh
ydyacTh HecHapeHi eJeKTpoHH’. 3a PAaXYHOK HepeKpPUBAHHS iXHIX aTOMHUX
opbiTajeii 1Ba aTOMU YTBOPIOIOTH CIILJIBHY €JIEKTPOHHY Hapy (Maj. 57).

HecnapeHi CninbHa
€NeKTPOoHMU efleKTpoHHa napa

@ @ —| og@

Atom lNgporeHy Atom lNigporeHy Monekyna BOgHtO
Man.57. Mopenb yTBOPEHHS KOBaNIEHTHOIO 3B’13KY B MOJ1EKYi BOOHIO

Micre mepekpuBaHHA €JIEKTPOHHUX OopOiTaseil Mae MigBUINEHY eJIeKTPO-
HHY T'YCTUHY, [0 AKOI IPUTATYIOTHCA MO3UTUBHO 3apsAsKeHi sapa ABOX aTo-
miB. Ilpukian nmepekpuBanusa s-opOiTasiei iII0CTPye MAJTIOHOK 58.

Apnpa atomis
lgporeny

Micue nigBuweHor
€JIEKTPOHHOI T'YCTUHN

Man. 58. lMpekpurBaHHSA s-opbiTanei 3 yTBOPEHHAM
CniNIbHOT €1EKTPOHHOT Napu B MONEKYAi BOOHIO

I . XimiuHU# 3B’SI30K, 10 YTBOPEHUN 32 PAXYHOK CIIIJIBHUX €JIeKTPOH-
HUX IIap, HA3UBAETHCA KOBALEHMHUM.
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KoBanenTHuii 3B’sA30K icHye MisK aToMaMM HEeMETAJIYHUX eJIeMEeHTiB.
BaxknmuBo mam’saraTtu, 10 YTBOPEHHSA CHiJIbHUX €JeKTPOHHHX Iap BimOy-
Ba€ThCA JUINle 3 HeCIIapeHUX eJIeKTPOoHiB. KilbKicTh TaKMX eJeKTPOHiB, a
OT!Ke, 1 YTBOPIOBAHNX HUMU €JEKTPOHHUX IIap, JerKOo BU3HAUNTH 3a rpa-
diuHOIO0 eIeKTPOoHHOIO popMyJioo aToMa. Ilepexing aToma y 30yasKeHU# cTan
30i7pITye KiIbKiCTh HecIIapeHuX eJIeKTPOHIB, a OTiKe, I XiMiuHuX 3B’ A3KiB.
CaMe TOMY OiJIBIIiCTh XiMiUHUX €JIeMeHTiB MalOTh 3MiHHY BaJI€HTHICTB.

YTBOpeHa CIIiJIbHA eJIeKTPOHHA ITapa MosKe O0yTHu piBHO- UM pisHOBigmase-
Ha Bix simep 3B’sI3aHUX 3 HeI0 aToMiB. Big uoro 1ie 3a/IeXUTh Ta AKUHA Pi3HO-
BUJT KOBAJIEHTHOTO 3B’ IBKY YTBOPIOETHCSA Y KOKHOMY BUMIAAKY, PO3TJITHEMO
Ha KOHKPETHUX IIPUKJIALAX.

MOJEJIb KOBAJEHTHOI'O HEIIOJAPHOI'O 3B’A3KY HA IIPU-
KJAII MOJIEEYJIN XJIOPY. KoBajneHTHUI 3B’ A30K aTOMiB 3 OTHAKOBOIO
eJIeKTPOHETaTUBHICTIO YTBOPIOETHCA 0€3 3MilleHH eJIEKTPOHHUX IIap A0 Of-
HOT'0 3 HUX, TOMY Ma€ Ha3BY KOBAJEHTHHUH HEMOJSIPHUN 3B’ A30K.

~ Koeanenmuuii Henonapruil 36’a30xk — 1€ 3B’A30K, 0 YTBOPEHUI
3a PaXyHOK CIIJIBHHX €JIEKTPOHHUX Iap, AKi piBHOBigmameHi Big agep
000X aTOMIiB. .

Monekyna xjopy yTBOpeHa ABOMA aToMaMu XJIOPY, eJeKTPOHHA I rpa-
¢iuna esleKTPOHHA (POPMYJIN IKUX —

17C| — 1522522p63523pS
3s 3p

1s 2s 2p

fAK cBiguuTh rpadivma ensexTpoHHa (Gopmysa, aTroM XJOPY Mae€ JHIIe
OIUH HecmapeHuii eeKTpoH. OT:Ke, He3BaKAIOUM HA HAABHICTH CEMU eJIeK-
TPOHiB Ha 30BHIIITHHOMY €HEPTeTUYHOMY PiBHIi, aToM XJIOPY MOKe YTBOPUTHU
JIUITIe OHY CITiJIbHY eJeKTPOHHY Iapy:

38 30
Cl [t [HH

Cl [11] [T

Ha manonky 59 mokasaHo IepeKpuBaHHA p-opbiTajeil 3 yTBOpPEeHHAM
CIIiJILHOI €JIeKTPOHHOI ITapy B MOJIEKYJIi XJIOPY.

0LV 0V -OWwe
p p p-p

Man. 59. Cxema nepekpuBaHHs p-opbitanen

HecnapeHi enekTpoHu
p-niapiBHY,

LLIO YTBOPIOKOTb CNiNbHY
€eNeKTPOoHHY napy
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YTBOpEeHHS XiMiuHOTO 3B’SI3KYy B MOJIEKYJIi XJIOPY MOYKHA 3MOJEJII0BATH
3a JOIIOMOT0I0 CIMBOJIY XiMiuHOTO ejemMeHTa XJIOPY Ta KPAIlOK, IO MO3HAa-
Yal0Th eJIEKTPOHU 30BHIIITHHLOTO eHePreTUYHOT0 PiBHA fioro aTtoMa (mai. 60).

[ X J [ X J [ X J [ X J
«Cly +2Cls) —= (s CIe)Cle

( X ] [ X ] [ X ] [ X ]
HecnapeHi CninbHa napa
€JIEKTPOHM €JIEKTPOHIB

Man. 60. Mopaenb yTBOPEHHSI KOBAIEHTHOIO HEMOSIPHOIO
3B’A3KY B MOJIEKYi XJ10pY

Mogenn inmrocTpye yTBOpPEeHHsS aToMaMu XJOPY CHIIBHOL eJeKTPOHHOI
napu, sKa piBHOBiAmaieHa BiJ smep 000X aToMiB. 3a paxyHOK IIiel mapu crae
3aBepIIeHNM TpeTiil (30BHiIMIHIY) eHepreTMUYHUII PiBeHb KOMKHOTO aToMa.
Taky camy OyZ0BY BiH Ma€e B iHepTHOTO XimMiuHOTO esiemenTa Aprony. Ile He
30ir i He BUIIaIKOBICTh.

‘ . Y MoJeKyJax 3 KOBAJEeHTHHM 3B’ A3KOM €JIEKTPOHHA 000JTOHKA KOJK-
HOTO 3 aTOMIiB OCATA€ OyTOBM iHEPTHOTO XiMi4YHOTO ejieMeHTa, STKUI
Po3TaIIOBaHMI 3 HUM B OTHOMY IIepPioi.

MOJEJIb KOBAJEHTHOTI'O ITIOJAPHOTO 3B’A3KY HA IIPUKJIA-
I MOJIERYJIM TIAPOTEH XJIOPUIY HCIL. ¥V MoaexryJi rigporeH XJo-
puny xiMmiuHuii 3B’sI30K YTBOPIOETHCA MijK aTOMaMU Pi3HUX HEeMeTaJIiuHUX
enemenTiB — Iigporeny i Xiaopy. ATOME KOMKHOTO 3 HUX MAIOTh II0 OJHOMY
HecIapeHOMY eJIEKTPOHY. 3a paXyHOK YTBOPEHHS HUMU CIIiJILHOI eJIeKTpo-
HHOI mapu 30BHIiNIHiI eHepreTUUHUU piBeHb i I'imporeny, i Xiopy crae 3a-
BepiieHuM (maJy. 61).

Ha + CI _— H:(:D:I:
1

HecnapeHi CninbHa napa
€JIEKTPOHM €JIEKTPOHIB

Man. 61. Mogenb yTBOPEHHS KOBAJIEHTHOIO MOJIIPHOIO
3B’A3KY B MOJIEKYNI rigporeH xnopuay

3BepHU yBary, 1o CIIiJbHa eJeKTPOHHA IIapa 3MilleHa 10 aToMa XJIopy.

3aepanua 3. | Homy B MONeKkyni riiporeH xsiopvay CrislbHa efnekTPoHHa napa 3MiLLy-
€Tbcs A0 Xnopy? CkopucTancs paaom enekTpoHeratMBHOCTI A9 HaAaHHs BionoBiaj.
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‘ ! XimiuHuii 3B’I30K 3a JOIIOMOTIOI0 CIIIJIBHUX €JIeKTPOHHHUX map, dKi
3MillleHi J0 OiNbII eJIEKTPOHEraTUBHOTO aTOMAa, HABHUBAETHCA KOBQ-
LEHMHUM NONAPHUM.

SaepaHHg 1. ] Hanuwite MonekynsapHi Ta eNeKTPOHHI GOPMYSN KUCHIO,
a30Ty, MeTaHy, Bogu. CKnagiTb CXeMU YTBOPEHHSA MOJIEKYIT KOXHOT pe4OBMHN
3 aToMiB.

nnY-o-rny

3aenaHHe 2. J 3MOLEeNONTE YTBOPEHHS LX MOJIEKY.

[na uboro Bam 3Haa00uMTbCcs HabIp 4519 CTBOPEHHA MOAENen MoOnekyn , a 3a Moro BiacyT-
HOCTi — MJACTUAIHOBI KyJIbKU | AE€PEB’AHI Nanuykm (0gHa naanyka MoaenioBaTMMe Chifb-
HY €/TeKTPOHHY napy).

3aBnaHHA 3. ] PosrnaHbTe mopeni  3’acynte:

3.1. Y monekyni 9Koi pe4OBUHM HaNbifbLle KOBANEHTHUX 3B’ A3KIB.
3.2. Monekynm 9KmMx pe40BUH MalOTb OJHAKOBY KiJIbKiCTb KOBAJIEHTHMX 3B’A3KiB Ta B HOMY
nonarae ix BigMiHHICTb.

Q ) Me,n,iar{ou_]yK OsHaromcsa 3 MexaHi3MOM YTBO-
- PEeHHA KOBAaJIEHTHOrO 3B’A3KY B

MoJiekynax rigporeH xnopuay (y BiAeO BUKOPUCTAHO TpuUBIaSbHY
Ha3By HC| — x10poBOAEHb) | XN10PY 32 NOK/IMKAHHSM

https://qr.orioncentr.com.ua/D5Iva.
3anponoHyi BAacCHi iaei MOOEeNtoBaHHSA YTBOPEHHS KOBAJIEHTHOIO
3B’A3KY B MOJIEKYIaX GTOpPY i rigporeH propuay.

C‘} TOBI JO CHAT U

1. %Ky BNacTMBICTb XiMIYHNX ENEMEHTIB HA3MBAKOTb EIEKTPOHEFATUBHICTIO?

2. PosTaluyi ximiyHi eneMeHTU 3a 3POCTaHHSIM €NeKTPOHEraTUBHOCTI
A AnomiHin
B Cynbdyp
B Kap6oH
I lgporeH

3. Chopmynion BU3HAYEHHS KOBAJIEHTHOIO 3B’s13KY Ta MOSICHM, YMM MNO-
NFPHUIA KOBANIEHTHUI 3B’ 30K BiAPIi3HAETLCS Bif, HEMNONSPHOrO.

4. Y gKinn i3 monekyn: a) KNcHio; 6) Boau; B) BOAHIO; I') rigporeH 6pomiay
— CMifibHi eNTEKTPOHHI Napun 3MiLLLEHI A0 OAHOr0 3 aTOMIB i HOMY?

5. Tligrotym 3aBoaHHs 3 TeMKU LUBOro naparpada i 3anponoHyr OOHO-
KnacHuKam / 0AHOKNACHULUSM BUKOHATW MOro.

6. Po3mict dopmynu peyoBUH 3a 30iNbLUEHHAM KiNbKOCTI CMiflbHUX
€NTEKTPOHHKX Map y MOSEKYI.

AHO BCH, BHF TNH,

7. LoBean abo crnpocTyi TBEpPAXEHHS: «KoBaneHTHMN 3B’A30K MOXe
YTBOPUTUCH MiX OIHAKOBUMM ab0 Pi3HMMN aTOMaMn».

8. Haszsu akomora binbLue BigoMux ToOi CNifIbHUX XapaKTepUCTUK PEYO-
BUWH: BOOHIO, PTOPY, XJI0PY.
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MOJE/b NOHHOTO 3B'93KY.
VOHHI KPUCTANK

@ IlosacHu Ha npukaiadi KOHKPEmHn020 MemaJniiHoz0 eJeMeHma, K 3MiHI0-
emobcs 6ydosa esleKmMpPOHHOL 000N0HKU amoma nicas empamu /| iddayi
elleKmpoHie. Aka 3apadxena 1acmuHKa Yymeopemsbes NPu Ubomy?

@ IlosacHu Ha npukaadi KOHKPemHOz0 HeMemaJaiiHozo ejemenma, Sk 3Mi-
HIoEMbCS 0Yydosa eseKmpPOHHOL 000JI0OHKU amoMa Nicas NPpuedHaHHs |
odeprcanna eiekmporie. Ha aky 3apadiceny 4acmuHKy nepemeopeniy-
ca npu yvomy amom?

@ B akux azpezamHux CmaHax MOIYmbv nepebysamu pevosurHu?

«! Onpauoi 3posyMmiit BukopucTait

OCOBJIMBOCTI MOHHOTI'O 3BA3KY. HemeTariuni ereMeHTH yTBOPIO-
IOTH XiMiuHU# 3B’ sI30K TaKOK 3 METAJIYHUMHU eJIeMeHTaMu, Ha3Ba SKOT0 —
MoHHUM. 3 BiToMuX TOOi peUOBUH 3a TOIIOMOTOI0 HOHHOTO 3B’ SI3KY YTBOPEHi
HaTpill xJopuj (KyXOoHHA Cijb), KaJdbIlil okcu (HeraineHe BaIlHO) Ta iHII.
3araJjioM CIOJIYK i3 HOHHUM 3B’ I3KOM iCHYe MeHIIe, Hi’K 3 KOBAJEHTHUM.

IIixg yac yTBOpeHHs MOHHOTO 3B’SI3KY €JeKTPOHM 3MIiII[YIOThCS Big Mera-
JIYHOTO eJIeMeHTa 0 HeMeTaJiYHOT'0 HAaCTLJIbKY CUJIBHO, IO IEePITui iX Bij-
Ilae / BTpauae, a Ipyruii — npuegnye. Bignaroun BaJeHTHI eJJIeKTPOHM, aTOM
MEeTaJIiIYHOTO eJieMeHTAa IIePEeTBOPIOETHCS HA ITIO3SUTHUBHO 3apAMKEeHUUN HOH
— KartioH. [IpuenHyooun eJJeKTPOHU, AKUX He BUCTAYAJIO A0 8-eJIeKTPOHHOI
KoHGQirypaiiii 30BHIIITHLOTO €HEPTEeTUYHOT'O PiBHA, aTOM HEMETAJiUHOTO eJje-
MEeHTa IePeTBOPIOETLCA Ha HeTATUBHO 3apAaKeHni oH — anion. Kationu
aHiOHU IPUTATYIOTHCSA OAUH 0 OJHOTO, YTBOPIOIOYUY HOHHY CIIOJNYKY — Peuo-
BUHY 3 HOHHUM XiMiuYHUM 3B’ A3KOM.

~ Honnuti ximivHul 36’230k — 1ie 3B’SI30K MiK IIPOTHJIEKHO 3apsa-
MKeHNMH ioHaMu (KaTioHaMu 1 aHiOHaAMHU), 3yMOBJIEHUHN Ti€I0 eJeK-
TPOCTATUYHHUX CHUJI.

3aepanHa 1. | [Io NpoCTMX Y/ CKNAOHMX PEYOBUH HanexaTb PEYOBUHU 3 MOHHWM
3B’A3Kk0oM ? Bignosigb 06rpyHTYI.
Harpiii xmopug — DpoAYyKT peakilii MeTaTy HaTPio 3 HEMETaJIOM XJIOPOM,
AKa CYIIPOBOMIKYETHCS BUMIJIEHHAM cBiTJIa i Tenya (Kosaxc).

2Na + Cl, = 2NaCl

)

Clo NaCl [OpiHHA HATPIO Y X10Pi

—==
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IIponykr miei peakitii To6i ;ob6pe Bigomuii. HaTpiii x;1opum — TBEpAa, TY-
romjaaBKa, foO0pe po3UMHHA YV BOJi, COJIOHA HAa CMaK PeYOBUHA, Ii KpHUCTAIU
nposopi (y moapibHeHOMY cTaHi Ha0yBaTh 0iJ10r0 Koabopy). HaTpiii — ser-
Kuii, M’ IKHUH, cpibascTo-0imuii MeTas, XJ0p — OTPYHHUM, BasKUMK 3a IOBI-
TP ras »KOBTO-3€JIeHOT0 KOJIbopy. HaTpili akTHUBHO pearye 3 BOIOIO 3 BUi-
JIeHHSM BOIHIO, TOZi AK KYXOHHY CiJIb TOJAIOTH IO CTPAB, i MOAi0OHA peaKIlisa
He BimOyBaeThcsa. Ak Gaumin, yTBOpeHa 3 MOHIB peuoBMHA Ma€ BiaMiHHI Bin
pearentiB BimactuBocTi. Ile 3yMoBIeHO BigMiHHOCTAME Y OyZOBi CTPYKTYP-
HUX YaCTUHOK PEUOBUHU. 3’ ACYEMO iX.

To6i HeogHOPA30BO HOBOAMJIOCH XapaKTepu3yBaTu OyIOBY i 3ammcyBaTu
eJIeKTpoHHi popmyisiu / KoH(piryparil aromiB Hartpito i Xiopy. IIpurazaii,
110 eJeKTPOHHI 000J0HKM 000X aTOMiB MAalOTh II0 TPU eHepreTHuYHi piBHi. ¥
Harpito Ha 30BHIIIIHBOMY eHepreTHYHOMY PiBHI — 1 esleKTpoH, y XiIopy — 7
eJIeKTPOHiB, aje juilie 1 Hecmapenuii. Mozens yTBOPeHHS HOHHOTO 3B’ A3KY
MiK IIUMHI aToMaMu 300paskeHo Ha MaJIIOHKY 62.

Na /f\‘| - [Na]" [:Cl:T
DD DR

Man. 62. Mogaenb yTBOPEHHS MOHHOIO 3B’'A3KY Y HATPIN xnopuaj

fAx mokasano Ha mozeJi, Harpiii Bizgas aromy XJ1opy equHNI eJIeKTPOH
TPETHOT0 eHEePreTUYHOTO PiBHA, i B0BHIIIIHIM cTaB APYTrUil eHepPreTUYHn: pi-
BeHb, AKUI BiKe OyB 3aBepIieHuM. Y XJIOPY 3aBAAKUN NPUETHAHHIO 1 ejeK-
TPOHA TPETili eHepreTUUYHUN PiBeHb HaOYB 3aBePIINeHOl 8-eJIeKTPOHHOI KOH-

diryparirii.

J

' DopMyNEMO HABYANBHY MPOSAEeMy T4 pO3B’A3yEMO i

Yomy Mig 4ac yTBOPEHHS NOHHOIO XIMIYHOI O 3B’A3KY BANEHTHiI
eNeKTPOHU MepeXOoAaTh Big MeTaNIYHOr O eneMeHTa 4o
HEeMeTaniYHoro, a He HaABMaKN?

Po3é’azanns
IIpunyckaemo, 1110 IpUUYMHA KPUETHCS B €JIeKTPOHEraTUBHOCTI ejieMeH-
riB. JlisHaTuch BesnumHy ejieKTpoHeraTuBHOCTI Hatpito i Xiopy moKHa B
ONHil i3 TaOJIUIH JIEKTPOHETaTUBHOCTI, CKOPUCTABIIICH iHTEpPHET-pecypca-
Mu. ¥ TabJuIli eJIeKTPOHEeTATUBHOCTI XIiMiUHMX eJIeMeHTiB 3a MIKaJoIo Jlai-
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myca IIéminra Bkasasno exekTponeratusHicTs HaTpiro 0,93, a Xaopy — 3,16.
Cain 3a3HauMTH, 1110 HOHHUH 3B’ sI30K YTBOPIOETHLCSI MijK aToMaMH i3 CyTTe-
BOIO Pi3HUIIEIO0 eJIeKTPOHeraTuBHOCTI — moHan 1,7. PisHunsa erexkTpoHera-
tuBHOCTi XJopy i Harpito 6inbima 3a 1me uucio: 3,16 — 0,93 = 2,23. Ocs uomy
BaJIEHTHI eJIEKTPOHU 3MilIYIOThCA A0 aToMa XJIOPy, a He HaBIIaKHU.

PeuoBuH 3 aGCOIIOTHUM HOHHUM 3B’sI3KOM He icHye. 3a MOMiHYBaHHS B
pedyoBUHI HOHHOTO 3B’ ABKY TPAILIAETHCA YTBOPEHHA CIJIBHUX €JIeKTPOHHUX
nap. Tomy HOHHUIT 3B’ 130K POBTJIANAIOTH AK 'PAHUYHUN BUNAJA0K KOBAJIEHT-
HOTO TIOJIAPHOTO 3B’ A3BKY.

1O HASUBAKOTH KPUCTAJIAMM? PeuoBuHHU, II0 IIepeOyBAIOTH Y
TBEPJOMY arperaTHoOMY CTaHi, MOKYTb YTBOPIOBATH KPUCTAJIHU.

9 9.055000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Kpucmanu — 1e TBepai Tijla, CTPYKTYPHi YACTUHKHM PEYOBHHH B
AKUX PO3MIIlleHi B IeBHOMY MOPAIKY.
R’pucmani’uni rpdmku — TeOMeTPMYHO IPAaBUWJIbHE TPHUBHMIpHE
PO3MillleHHA CTPYKTYPHUX YACTHHOK (ATOMIiB, HOHIB, MOJIEKYJI) Y KPHC-

Kpucranm, yTBOopeHi 3aBASIKM HOHHOMY 3B’sA3KYy, HAa3MBAIOTHCA MOHHI
kpucraxu (Maj. 63). Ximiunai popmyu HOHHUX CIIOJYK BimobpakaioTh CIiB-
BigHOIIIeHHA HoHiB ¥y Kpuctaii. Tak y HaTpiit Xxjopuay BoHo gopiBHioe 1 : 1,
ToMY (hopMyIbHOIO ofnuHuIeo peuoBury € NaCl.

" Kanbuiit dnyopua, | Hatpiit rigpokeup, Hatpin xnopug
(pntoopuTt) CaFz NaOH NaCl

Man. 63. [Npuknagy MOHHUX KPUCTaniB

B #fiomHOMY KpmcTasi KOKEeH HOH OTOUueHMI IMeBHOIO KiJIbKicTIO HOHIB 3
IPOTUJIEKHUM 3HaKOM (MaJj. 64).

Na™

Man. 64. KpwucTtaniyHi rpatku (a) i Mogenb MOHHOro KpucTana (6) HaTpi xnopuay
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Sk mokasaHo Ha MaJIOHKY 64, po3MillleHHA HOHIB Y KpUCTAJi HE Xa0THY-
He, a BIIOPAIKOBaHe. ¥ By3JiaX KPUCTAJIUHOI I'DATKU MepedyBaioTh KaTioOHU
Harpiro it anionu Xmopy. Koskuuit kation HaTpito oTOUyIOTE IITiCcTh aHiOHIB
Xopy i HaBIaKWU.

BJIACTUBOCTI MOHHUX KPUCTAJIIB. Ocob61uBicTIO fIOHHIX CIOIYK
€ Te, II10 CUJIU IPUTATAHHA HOHIB JiI0TH OMHAKOBO B yCiX HanpaAMKax. Tomy
HOHU MIITHO YTPUMYIOThCA HUMHU Y By3JiaX KPUCTAJIIUHUX I'PATOK, i pEUOBH-
Ha 3a KiMHATHOI TeMIepaTypu Ma€ TBepAuil arperaTHuil crad. SIKIimo #oH-
HUI KPUCTAJ HATPiTHU BUIIE TeMIepaTypu IJIaBJeHHs, TO 3B’ A30K cjadIae
1 BpemITi-pemIT po3puBaeThcsa. PeuoBrHaA epexXoquTh V PiAKUil arperaTHui
CTaH, B IKOMY HOHU CTAIOTh PYXJIUBUMU.

HMonni kpucranu Tyromnaski. Tak, TeMIepaTypa IJIaBIeHHA HATPiil XJI0-
puay cranoButh 801 °C, amominiit okcugy — 2043 °C.

¥ TBepAoMy cTaHi HOHHI CIOJIYKU He IPOBOAATDH €JIEKTPUYHUN CTPYM.

3aepgaHHa 2. | 3acTOCYi 3HAHHSA 3 QI3VIKM MPO €NEKTPUYHUIA CTPYM i MOSICHU, HYOMY
MOHHI KPpUCTanmM 3a HassBHOCTI 3apsAKEHNX YACTUHOK HE NPOBOAATb E/IEKTPUYHNIN CTPYM.

Bararo peuoBuH 3 #HOHHUM 3B’ A3KOM H00pe PO3UMHAIOTLCA y BoAi. ITix il
BILIMBOM PYHAHYETHCA 3B’ I30K MiK loHaMU, i BOHU CTAIOTh PYXJIUBUMIU.

E HYMO JOGHIIMXYBATW  MOHHI KPUCTANN

3aBpaHHe. I BnpoCTn MOHHI KpcTanm B AOMaLLHIX YyMOBaXx.

PeyoBuHU Ta 061a4HaHHS: KyXOHHA Ciflb, i KPUCTanMK abo HAMUCTUHKA Y1 HEBENNYKUN
KaMiH4uMK, rapsiya Boaa, Yncra cknsiHa 6aHka o6’emom 1 1, HUTKa, oniselpb abo cxoxa Ha
HbOIO Nannyka, NoXxka (KpaLle AepeB’aHa 4m N1acTMacoBa, a He MeTasnesa).

Kpok 1. HanoBHM 6aHKy rapsiqoto Boaoto (npndnusHo 60 °C).

Kpok 2. Jopasali cinb nopuismu y 6aHKy 0OTU, OOKM He nobdayuul, Lo pevyoBmHa nepe-
cTana po34mHAaTUCh. LLLo6 NpULLBUALLNT PO3YNHEHHS, MOMILLYA TOXKOK BMICT OaHKN.

Kpok 3. O 0OHOroO KiHUS HUTKU MPUB’'SXKN KPUCTaNUK
cofli (HAMUCTUHKY, KaMiH4YMK), a APYrvi KiHeub HaMmoTam
Ha oniBeLlb nocepeaviHi. Po3Ttawyi oniBeub No giameTpy
OTBOPY OaHKM Tak, Wob KPUCTanMK COoni (HAMUCTUHKA,
KaMiH4mMK) 6ynn 3aHypeHi B PO34MH, HE TOPKAKYMChb AHA
i CTiHOK BaHkn (Man. 65). BurotoneHnuii Toboto npunap,
3 BUPOLLYBAHHS KPUCTANiB NOCTAB Ha Kiflbka OHIB y 3axu-
LLLEeHE Big, COHUSA MicLe.

Kpok 4. Yepes kinbka AHIB MpoBean neplue cnocrepe-
XeHHS i 3adikCyl MOro pesynbratv y 30WnTi 4m 3pobun
CBIT/INHY. Man.65. Kpok 3
Kpok 5. TlpoaoBXy BECTU CMOCTEPEXEHHS YNPOO0BX

KiJTbKOX TUXKHIB, OOKM He YTBOPSATbCS KpucTtanu. LLLo6 Bech et yac kpucTanu 36inbLuy-
BaNMChb, xo4a 6 2—-3 pasn 06epexHo (LLo6 He 3pyiHYBaTU BXE YTBOPEHi KpUCTanu) ao-
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nan y 6aHky coni. Dikcyn cnoctepexyBaHi 3MiHM Yy BUMNS4i onncy (CNOBECHO), A04aK0HN
3a MOXJIMBOCTI MastoHKM 4n poTorpadii. MigroTyica npe3eHTyBaTy Y4HIBCTBY Kfacy pe-
3yNbTaTV NPOBEAEHOr0 AOCAIAXKEHHS | MOSAICHU, 9K OyN0 3pYIMHOBAHO Ta MOBEPHEHO KPUC-
TanivyHUI CTaH PEYOBUHI HATPIM XNopua,.

MNMoKpOKOBE BUKOHAHHS OOC/iIIKEHHS MOXEeLl NeperisHyTy 3a Moku- E E
KaHHAM https://qr.orioncentr.com.ua/cbMFr a6o QR-kogom i 3a 6a- - A
XaHHAM CKOPUryBaTh BUKOHAHHS KPOKIB 32 HaBeOeHOI0 Y Miapy4HUKY .
IHCTPYKLIEIO. E

Kpim KoBasieHTHOrO i TOHHOTO 3B’ A3KiB iCHYIOTH I iHIIIi.
Memaniunuil 36’130k BJIACTUBHUII IPOCTUM PEeUOBHMHAM — MeTaJjaM, eJeK-
TPOMPOBiIAHICTDL AKMX 3YMOBJIEHA MOr0 HasABHICTIO. BoOHe8uUll 368’ 130K MOMKe
YTBOPIOBATHCH AK MiK MOJIeKYyJIaMM, HAIIPUKJIAA BOAU, TaK i B OAHIN MoJe-
KyJi, manpukJjaaz 6inkiB. Cepes peuoBUH 3 BOJHEBUM 3B’ I3KOM HeMae€ rasis.
IIi Buam 3B’ I3KiB BUBUATUMEII Y HACTYIHUX KJacax.

«
C
L

B XIMI4HA CKAPEHMLS

B ocHOBHOMY TekcCTi naparpada po3rnsaganamchb avwle rnpocTi NOHW.
NpocTMM Ha3MBaKOTb NOHW, YTBOPEHI 3 OQHOr0 atoma, Hanpwuknag K+,
Ca?, ClI-, §%-.

Y npupogdi iCHye Ymmasno CckiagHux NOHIB. BOHW YyTBOPEHI 3 KiIbKOX
aToMmiB Pi3HMX XiMi4HMX enemMeHTIiB, Hanpuknag adioHn OH-, NO, SO7,
PO,

_3aspauns. | Mpuragan BU3HAYEHHS i HABeOM Npuknagy OCHOBU Ta
coni. 3a noTpebun 3BepHMCH 00 TekcTy naparpada 19 Temu 2.

OcHoBM i coni MatoTb MOHHUI XiMiYHMI 3B’A30K. OCHOBM CKJ1aal0TbCS
3 KaTiOHIB METaNiYHOro efieMeHTa i aHioHiB rigpokcunbHMx rpyn OH-. Ha-
npuknaa, y MoOHHOMY KpucTtani 6apii rigpokcuay MoHu CrniBBiAHOCATbLCS
gk 1Ba®" : 20H-, Tomy ¢popmysibHa 0anHMLS el pedoBuHn — Ba(OH),.

Coni yTBOpEHI 3 KaTiOHIB METaNiYHOro efleMeHTa I aHiOHIB KNCNOTHOIO
sanuwiky. Hanpuknag, noHHWin kpucTan kanbuin Hitpaty Ca(NO,), ckna-
paeTbca 3 kaTioHiB Kanbuito Ca?t Ta aHiOHIB KMCIOTHOIO 3asiLLKy NO,
HiTpaTHOI kKncnoT HNO,. Y MOHHOMY KpucTani Uiel Cosli CMiBBiAHOLEHHS
KaTioHiB 10 aHiOHiB AopiBHIOE 1 : 2. Y kpucTani Hatpin cynbdaty Na, SO,
KaTioHW 1 aHioHM cniBBigHOCATLCA K 2 @ 1. Ha 2 kaTtioHn HaTtpito Na* npu-
nanae 1 cynbdat-aHioH SO (SO, — KMCNOTHMI 3aNNLLIOK CyNibdaTHOI
kucnotn H,S0,).

Jo cknagy MOPCbLKOI BOOW BXOOATb Pi3Hi coni. |3 cepegHiMm BMIiCTOM
nesaknx i3 Hux 3Hanomutb Tabnnus 30 (c. 198). 3a xiMidHKMK popmMynamm
HaBeOEeHNX COMEN 3’aCy i 3anuLLn MOHK, 3 AKX CKNaaaloTbCs KpucTasiy-
Hi rpaTKy KOXHOI CONi, Ta CRiBBIAHOLEHHS NOHIB y KpucTai.
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Tabanusa 30

3anuc NoHIB Ta iXHbOIro
Cinb Lielae cniBBigHOLLIEHHS] Y HOHHOMY
yactka (y %) xpucTani

NaCl 77,8
MgCl, 10,9
MgSO, 4,7
KCI 2,5
K,SO, 2,5

@ TOBI JO CHAT U

1.

2.

Haseaw cBin npuknag, cCnoaykyu 3 MNOHHUM XiMiYHUM 3B 1I3KOM | 3Moae-
JIIO IOr0 YTBOPEHHS.

3anoBHN MNPOMYCKM B PEYEHHi, BMKOPUCTABLUM CNoBa «OiNbLUNA»,
«MEHLLUNN»:

a) y KaTioHa 3apsn 9apa 3a 3apsa enekTPoHHOI 000JIOH-
Ku;
0) B aHioHa 3apsan, enekTPOHHOI 000JIOHKN 3a 3apsaa aapa.

. Lo cninbHOro i 4mm BIOPISHAIOTLCA aTOM i KaTioH O4HOro XiMi4HOro

enemenTa? Haseau npuknag.

LLLo cninbHOro i 4Mm BIAPISHAOTLCS aTOM Ta aHiOH OAHOr0 XiMiYHOro
enemeHTa? Haesegu npuknag,

- Knacuoikyin ¢opmynm peqoBrH 3a BUOOM ximiyHOro 3s’sa3ky: Na,O,

OF,, Br,, HF, NH,, MgO, N,.

. CnporHo3yn BuA, XiMiYHOrO 3B’AI3KYy MiXK atomMamu, L0 MalTb Taky

KOH®IrypaLuito 30BHiLLHiIX eHepreTU4HMX piBHIB: ...352i ...2522p%. Ckna-
O eNeKTPOHHY GOpPMYJly YTBOPEHOT PEYOBUHMU.

. YKaxu napy MoHiB, WO MalTb O4HAKOBY KiJIbKiCTb €/1eKTPOHIB:

a) Ca*i S
6) Mg?*iCl-.

. ATOM XiMiYHOrO efniemMeHTa Ma€e Ha 2 enekTPoHU BinblLue, HiX KaTioH

HaTtpito. YcTaHOBM HA3BYy eneMeHTa i HaBeau npuknag, moro MOHHOI
CMOAYKW.
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g [MOHATTA NPO CTYNEHI
OKWCHEHHA XIMINHWUX ENEMEHTIB

Ilpuzadaii, wo Ha3usawmMb 8aleHMHICMIO MA AK Il NO3HAYAIOMb.
Craadu gopmyau gocgop(V) oxcudy, kapoorn(Il) oxcudy, cyrvdpyp(VI)
@mopudy. (¥ pasi nompebu 38eprucv 0o mexcmy napazpaga 3.) Axuil 6uod
XimiyHo020 36’ A3KY 6 yux cnoaykax? Ak 6in ymeopuecs?

@ IIo osnauatroms 3anucu Ca?*, Cl2

«! Onpautoit 3posymiit | BukopucTai

BAJIEHTHICTD I XIMIYHHUHM 3B’A30K. YTBOpeHHA pPEUYOBUH BUeHIi
CIIEPIITY ITOSICHIOBAJIN, KOPUCTYIOUNCH IIOHATTAM BaJIEHTHOCTi. BajeHTHIiCTD
TAYMAUYWIN AK KiJbKiCTh XiMiYHMX 3B’ A3KiB, AKi aTOM MOKe YTBOPUTH 3 iH-
MU aToMaMu. BajeHTHICTh Mae€ Iijounce/ibHE 3HAUEHHA 1 MO3HAYAETHCH
puMcbkuMu uncaamu Big I go VIII. 3 mosuirii ea1eKTporHOI Teopii xiMmiuHOTO
3B’A3KY CTaJI0 3PO3YMiJIO, ITIO IMOHATTSA BAJEHTHOCTI CIIPaBIKYETHCS JIUIIIE
BITHOCHO CIIOJIVK i3 KOBAJIEHTHUM XiMiuHUM 3B’ A3KOM.

3apaHHsa 1. | 3Moaenion yTBOPEHHS XiMiYHKX 3B’A3KiB Y MOJieKynax BOOHIO, a30Ty,

KUCHIO, MeTaHy. 3a KiflbKiCTIO XiMiYHUX 3B’A3KIB BM3HAY BaNIEHTHICTb KOXHOIO atoma y
cknageHux dopmynax.

V iOHHUX CIIOJIYK HeMae Hi MOJIEKYJI, Hi aTOMiB, Hi CIIJIBHUX €JIEKTPOH-
Hux nap. lleit Bug 3B 3Ky YTBOPIOETHCS MisK PiBHONMEHHO 3apamKeHUMU
Honamu.

~. IloHATTA BaJIEHTHOCTI CTOCYETHCH PEYOBMH i3 KOBAJEHTHUM
3B’SIBKOM, Y MOJICKYJIAX SKMX ATOMM 3B’ A3YIOTHCA CITiJIbHOIO €JICKTPOH-
HOIO IIaPOI0/IapaMM.
Y HOHHMX CIIOJYKAaX 3B’SI30K YTBOPIOETHCA MisK HOHAMM, TOMY IJIA HUX
BaJIEHTHICTh AK (i3nuyHa BeJIMUYNHA HE MA€ CEHCY.

10 HASUBAIOTH CTYIIEHEM OKHCHEHHS{A XIMIYHOI'O EJIE-
MEHTA? II1o6 mocayroByBaTHUCh EAUHUM ITIiTX0IOM 0 CKJIamaHHa (GOopMY.I
PeYOBUH pi3HOi 0yI0BY (3 KOBAJIEHTHUMY Ta HOHHUM XiMiuHUMY 3B’ I3KaMu),
B HAYKYy OyJIO BBEJIEHO IIOHATTS «CTYIIiHbL OKHMCHEHHS» .

‘ ‘ Cmyninb oKucHeHHsA — IIe YMOBHUIL 3apsAjd aToMa y Pe4OBUHi, 00-
YHCJIeHU HA OCHOBIi MMPUIIYIIEHHSd, 1[0 CIiJIbHI eJIeKTPOHHI mMapu 3Mi-
IIeHi 70 aToMAa OiJIBII eIeKTPOHETATHBHOTO €JIEMEHTA.

CTyniHb OKMCHEHHA € I[IJTUM YHCJIOM (JomaTHIM U Big eMHUM) a00 MOKe
IOPiBHIOBATH HYJIIO:
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11106 He muyTaTy mO3HAUEHHS 3apsaAy MOHY i CTymeHd OKHCHEHHS, CTY-
HiHb OKMCHEHHSA 3a0NCYIOTh HaJ CUMBOJIOM eJieMeHTa i mepes HUM IIo3Hada-
IOTH 3HAK 3apANY. 3BePHU yBary, 110 UMCJIOBE 3HaUeHH 1 y 3apagax HOHiB He
OUIITYTh, 4 B CTYIIEHIX OKMCHEHHSA 3anuCyIOTh (Tabaumsa 31).

Tabauus 31
lNo3HayeHHs1 lMo3Ha4yeHHs cTyneHs
EnemeHT .
WioHa OKUCHEHHS
.o +1
Kanin K* K
-2
OkcureH 02 0
-1
Xnop ClI- Cl

~ Y HOHHHMX CIIOJYKaX CTYIiHb OKMCHEHHS i 3apsaa HoHA 30iraroThed 3a
BEJINYUHOIO i 3apAAoM. Y KOBAJIEHTHUX CIHOJYKAaX CTYNiHb OKMCHEHHSA
00YHCIIOIOTH, IPUITYCKAI0YH, 1[0 CIiJIbHI IJIS TBOX ATOMIB €JIeKTPOHHI
mapu mepeiIn Ha eJIEKTPOHHY 000JIOHKY O1JIBIII eJIeKTPOHEeraTuBHO-
ro atroma. EjeMeHT i3 0iIbIIOI0 €I€KTPOHETaTUBHICTIO Ma€ HETaTHB-
HHMH CTYIIiHb OKMCHEHHS, 3 MEHIIIOI0 — ITO3UTUBHUM.

IIpurnao 1. Kaniit xnopux KCl crimagaerscsa 3 tionis K™ i Cl. Cryneni

OKMCHEeHHsA 30iraroThesd i3 3apsamaMu HOHIB:
+1 -1
K i Cl.

ITpuxnad 2. Monexyna terpabpomomerany CBr, cknamaeTbcs 3 0JHO-
ro atroma Kap06ony ¥ 4oTHpbhOX aToMiB Bpomy, 1110 moegHaHi KOBaJIEHTHUMU
3B’a3kamMu. CKOPUCTABIINCH PIAOM €JeKTPOHEraTUBHOCTI, 3’ ACOBYEMO, IO
Bpom mae 6inbllly €JeKTpPOHEraTHUBHICTh, TOMY CIIJIbHI €JeKTPOHHI mapu
3MiIIleHi 1o oro aToMiB:

B
3r

[ ] [
Br: C Br
o o :
3a KiJgbKicTO 3MIIleHUX eJIeKTPOHHUX IIap BCTAHOBJIIOEMO, IO CTYIIiHb
okucHenusa Kapbony mopiBHioe +4, Bpomy — —1:

+4-1

CBr,.

4
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SaBgaHHA 2. | Br3HaY KiIbKiCTb CMiSIbHUX N1EKTPOHHNX Nap y MOJIEKYI MAPOreH CyJib-
¢diay H,S. [lo 9Koro atoma BOHM 3MiLLLEHI? FAKi CTyNeHi OKUCHEHHSI éNeMEHTIB Y Ll cro-
nyui?

Hnsa 6inpimocTi XiMiuHMX eJIeMeHTiB UMCJI0Bi 3HAUEHHSA CTYIeHS OKIUC-
HeHHA I BaJIeHTHOCTI 36irarorbesa. He 36iraroThbcsa BOHM y JBOATOMHUX MOJIE-
KyJax HeMeTaJliB — BaJeHTHICTb HOPiBHIOE KiJILKOCTI CHIIBHUX €JIeKTPOH-
HUX IIap, a CTYHiHb OKMCHEHHS Ma€ HYJbOBe 3HAUEHHS, OCKiJIbKMU CHiJIbHi
€JIEKTPOHHI Mapu He 3MillyIOThCA A0 YKOIHOTO 3 aTOMiB.

CTyniHb OKUCHEHHS BaneHTHIiCTb

A A
4 A 4 A

0O 0 0 m o1
No, Fp, Oy No, Fp, Oy

3aspaHHa 3. | MosgcHM, YoMy B HaBeLEHUX NpuYKNagax aToMu MatoTb OAHAKOBUN CTY-
MiHb OKNCHEHHS | Pi3HY BANIEHTHICTb.

Xouya BaJIEHTHICTP 1 CTYIIiHb OKMCHEHHS — HETOTOKHi ITOHATTS, BAJIEHT-
HiCTh JoTemep BKasyIOTh Y Had3BaxX HOHHUX CHOJYK, Hampukaan: Kynpym(1I)
okcun, pepym(Ill) okcug, kympym(Il) cyandar.

Enexkrponna mpupoza xXimiuHOTro 3B’SBKY Aajia 3MOTY C(HOPMYJIIOBATU
IpaBMJIA, IO CTOCYIOTHCA CTYIIEHIB OKMCHEeHH XiMiuHuX esemenTis. I1i mpa-
BUJIA TIOJIETINYIOTH CKJIaZaHHA (opMyJ / (DOPMYJIbHUX OAMHUIIL PEUOBUH 3a
BiIOMUMMY CTYIIeHAMU OKMCHEHHSA XiMiUHUX eJIeMeHTiB.

1. CTyminb OKMCHEHHA eJIeMeHTa Y BiIbHOMY CTaHi (IIPOCTiii pe4yoBUHi)
HYJbOBUH.

2. MeTtaJiiuHi eJIeMeHTH y CIIOJTYKaX MalOTh TiJIbKU IMO3UTUBHUMN CTY-
IIiHb OKUCHEHH, YNCJIOBE 3HAUEHHA AKOI'0 JOPiBHIOE KiJTLKOCTI Bigmanmx
BaJIEHTHUX €JIEKTPOHIB.

3. ®ayop y CKIAIHNX PEUYOBMHAX MA€ IMTO3UTUBHUM CTYIIiHb OKMCHEHH A
—1, y npocriii peuoBuHi GTopi cTymiHb OKUCHeHHA Pyopy nopiBHIoE (.

4. OkcureH y CKJaJHUX PEeYOBMHAX Ma€ CTYIiHb OKUCHEHHS —2 (BU-
HATKU: cHoJiyKa 3 PIyopoM, IIEePOKCUAN), Y IPOCTili peuoBUHI — KUCHi
cTyninb okucuenua Oxcureny 0.

5. Cryninb okucHeHHs igporeHy y crmojiykax 3 HeMeTaJIiYHUMU eJjie-
MeHTaMu gopiBHioe +1, 3 metadamu —1, y Bogui — 0.

6. MakcuMaJbHO MOSKJIMBUMA TO3UTHUBHUM CTYIIiHb OKMCHEHHS eJie-
+2 +2 +5
MEHTiB T'OJIOBHUX IIiATPYyN mopiBHIOE ix HOMepy (BuHATOK: Cu, O, Br Ta

Ieari immmi).

7. Mi"miManpHUH CTYMiHbL OKMCHEHHS HEMEeTAaJiuHHX eJIeMEeHTIiB [0-
piBHIOE pisHuIli ymcia 8 i HoMepa rpynu KOpPOTKOi (hopMu mepiogmyuHol
TaOJJUIT.
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8.V 6imapHHUX CIIOIyKaX HEMETAJNIYHUX €JIEMEHTIiB eJIEMEHT 3 MEHITIOI0
€JIeKTPOHETAaTUBHICTIO Ma€ IMO3BUTUBHUU CTYIiHb OKMCHEHHS, €JIEMEHT 3
OiJBITIOI0 €JIEKTPOHEeTATHUBHICTIO — HEeTaTUBHUN CTYIIiHb OKMCHEHHS.

9.V 6ynb-aKiit MoJIeKyJIi U HOHHOMY KpucTaJIi aaredpaiuaa cyma mo-
BUTUBHUX CTYIIEHIB OKMCHEHHS JOPiBHIOE CyMi HEraTUBHUX.

K BUSHAYHUTHU CTYIIEHI OKUCHEHHS EJIEMEHTIB ¥ BIHAP-
HIM CIIOJIVIII? Ockinpku anre6paiuna cyMa CTYIIeHIB OKHCHEHHS BCix eJte-
MEHTiB Yy PEUOBMHI TOPiBHIOE HYJIO, TO 34 BIIOMUM CTYIIeHEM OKMCHEHHS OJ-
HOT'0 eJIeMeHTa MOKHa BUSHAUUTH CTYHiHb OKMCHEHHSA iHIITOTO 63 PO3TIALY
MexXaHi3My YTBOPEHHS XiMiuHOTO 3B’ A3KY B Hili.

IIpuxnad 3. Bussauumo crymniabk okucHeHHA Pochopy 3a (opmysioro
okcuny P,O,.

Miprysanna:
1. Binwir enekTporeratuBuuil OKCUTeH Ma€ CTYMiHb OKMCHEHHS —2.
2. Anredpaiuna cyma cTyneHiB okucHeHHA OKcureny nopiBaioe —6:
-2+ 3=-6.

3. Anredpaiuna cyma cTymeHiB okucHeHHA Pochopy Mae mopiBHIOBATH +6.

4. OGUMCII0EMO CTYIIiHL OKUCHeHHA Pocdopy B il croayIri:

+6:2=+3.

Bidnoeidv: cryninb okucHenHa Pocdopy y cnoayui P,O, nopisaioe +3.

Y dopmynax 6iHAPHUX CIOJYK OPUAHATO IMEPIINM 3aIIUCYBATU €JI€eMEHT
i3 MOBUTUBHUM CTyIl€eHEM OKUCHEHHA. € BUHATKY, HanpuKJaag amoniak NH,.
Tomy cainm opieHTyBaTHCh Ha POSTJIAHYTUH aJITOPUTM, a He Ha MOCJiTOBHICTD
3aIuCcy CUMBOJIiB eJIEMEHTIB y (hopMy.Ii.

3aBpaHHA 4. | BuaHau cTyneni okmcHenHs Hitporeny y popmynax: N, N,O, N,O,, Li,N,
NO,, NH,, Mg,N

»
K CKJIACTH ®OPMY.JY BIHAPHOI CIIOJIYKH 3A 3HAYEHHS-
MM CTYIIEHIB OKMCHEHHS EJIEMEHTIB? PosriadHeMoO CKJIaIaHHSA
dopmysu 6iHapHOI CIOJYKM Ha KOHKPETHOMY IIpuKJazai (tad. 32).
Tabauusa 32
ANropuT™M CKJIaIaHHA XiMiUHOI (DOPMYJIU PEUOBUHU
3a BiTOMUMU CTYIIeHIMHU OKHUCHEHHSA eJIeMeHTiB

3aepgaHHsa. Cknactn oopmysny 6iHapHoi criosyku OkcureHy i @epymy 3i
CTYNEeHeM OKUCHEHHS +3

MocnipoBHICTb A PesynbTart gii
3anncyemMo CMMBOJIN EIEMEHTIB FeO
[No3HavyaeMo Hag CMMBONIAMU ENEMEHTIB +3 -2
CTYMEeHi OKUCHEHHS FeO
O6uncnoEMO HaMEHLLE ChiflbHe KpaTHEe
OJ191 YACTOBMX 3HAYEHb CTYMNEHIB OKMCHEHHS 6
000X E/TEMEHTIB
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3axkiHueHHa mabauuyi 32

MocnipoBHiCcTb A PesynbTarT gii
Moueprosunm AineHHAM cninbl-_|oro KpaTHOro iHaekc Depymy — 2,
Ha YNCNOBE 3HAYEHHSI CTYMEHIB OKMCHEHHS _
efleMeHTIB 3HaXOANMO iHOEKCH iHoekc OkcureHy — 3
Bignosigb Fe,O,

3aBpaHHa 1. | KopucTyi0uMCh NPaBUAaMU BUSHAYEHHS CTYMEHIB OKMC-

AAM-0-MAY  HEHHS, CKNaAiTb GOPMYNN 3a3HA4YEHMX CNOJYK X10pY:

+1 +4 -1 +3 +5 -1 47 -1
clo, ccli, clo, Clo, HCI, ClO, AIC
Xy Xy Xy Xy Xy Xy X

I .
y

3aBaaHHA 2. ] MonpautonTe 3 BiANOBIAAMUY YYHSA / y4eHuULi. Y 3 ycima noroaxyetecb?

AKLWO Ma€eTe BAACHY AYMKY, TO 03BYyYTe ii Fpyni M apryMeHTymnTe.

1.

OxkcureH i HitporeH maloTb 04HaKOBUI CTYMNiHb OKMCHEHHS, ane pi3Hy BajeHT-

HICTb.

2.
3.

B okcumpax CrO i CrO, XpoM Mae 0AHaKOBUIA CTyMiHb OKUCHEHHS.
CT1yniHb okMcHeHHs KapBoHy y BYriekncriomMy rasi A0PiBHIOE CTYNEHIo MOro OKUC-

HEHHS1 Y METaHi.

@, TOBI 10 CHAMM

1.

2.

Cdopmynion BU3HAYEHHS CTYNMEHSA OKUCHEHHS, MOSICHU, Y/ TOTOXHE
BOHO 3 NMOHATTAM BaJIEHTHOCTI.

[MoSACHM Ha OCHOBI €NEeKTPOHHOI TeOoPIl XiMIYHOIro 3B’A3KY, YHOMY MeTa-
NiYHI XiIMiYHI eNeMeHTU y Crojlykax MarTb NO3UTUBHUIA CTYMNiHb OKUC-
HEHHS.

Aknii enemeHT y cnonyui, popmyna akoi Sk, Mae No3nTUBHUI CTyMiHb
OKVCHEHHS, a KNI — HeraTtuBHUIN? APryMeHTYIn CBOIO BiAMoBiap.
Cknagmn popmynum okcmaie Manrany Mn 3i CTyrneHaMM OKUCHEHHSA +2,
+4, +6, +7.

. Y moxe dnyop HabyBaTX NO3UTUBHOIO CTYNEHS OKUCHEHHS, a Cynb-

byp — HeraTMBHOro?

. YBIiONoBigHW popMyly OKCUAy i CTYMNiHb OKUCHEHHS e/IEMEHTa B HbOMY.

dopmyna okcuay CTyniHb OKUCHEHHS
1Cr,0, A+1
2 MnO, B +2
3V,0, B +3
4 MgO r+4
A+5

Cknagn popmynm GiHapHux cnonyk Hitporeny 3 HaTtpiem, Martiem,
AntomiHiem, Kaniem.
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AMOPO®HI PEYOBWHIA. ATOMHI
W MOJTEKYNTAPHI KPUCTANN

@ BusHa4 03HAKY, 34 AK0I0 YKIAO0eHO nepesik: MoaeKYLa, AMoM, oH.

@ Posznodinu gopmy.au pewosun 3a sudamu ximivnozo 36’ asky: P,0,, CuCl,, Br,.

@ 3 AKuMU KPpUCMANIYHUMU Pewo8UHAMU MOo0i 00800UNOCA CMUKAMUCS 8
nobymi?

@ JlonosHu nepenik Qi3uyHUX 8/lACMUBOCMEll PEUOBUH: 3ANAX, MeKyiicmby,
azpezamHuuil cmaH, e1eKmMponposioHicma.

P
&' Onpautoin 3po3syMit BukopucTai

. ~5y

IIOHATTS ITPO AMOP®HI 1 KPUCTAJIIYHI PEUOBUHM. V cepeno-
BUIIl iCHYBaHHSA JIOAMHU OiJBIIiCTL PEUOBMH MAIOTh TBEPAUH arperaTHUH
cTaH. 3aJIeKHO BiJl BHYTPilTHBOI CTPYKTYPU TBEPAL PEUOBUHU KJIaCUPiKYIOTH
Ha KpUCTaJIiyHi Ta aMmop(dHi.

3appaHHa 1. | Po3rnsHb Mofeni po3TalllyBaHHs YaCTMHOK B aMOPOHIi i KpucTaniyHil
pedoBuHax (man. 66). B akii i3 HUX BOHO BNOPSAKOBAHE, M YaCTUHKN YTBOPIOKTb npa-
BUNbHI reoMeTpuyHi dirypn? B qkii Mogeni 4aCTUHKM PEYOBUHU PO3MILLEHI XaoTUYHO
(rpeLbKoio MOBOIO «xaoc» — 6e3nan, BiACYTHICTb Nopsaky)?

j‘:?:‘ﬁﬁx m

(Y
o CTPYKTYPHi 4aCTUHKI PEYOBUHN

Man. 66. Mopeni po3TawlyBaHHA 4YaCTMHOK B aMOP®dHIN (&) i KpUCTaniyHin
(6) peyoBMHax
‘, ‘ AMOpPHUMU HABUBAIOTH PEYOBUHM, B AKHX BiCyTHE BIOPATKOBAHE :
po3TalIyBaHHA CTPYKTYPHUX YACTHHOK (ATOMIB i MOJICKYJI). :
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IIpurmanm amophHUX PeUOBUH 300parkeHi HA MaJIOHKY 67.

P

&K

Kpoxmarnb ByptuH MonieTnneH

&

W

Man. 67. TNpuknagn amop@dHUX PEHOBUH

KpucraniuHi pedyoBMHU BiAPisHAIOTHCA BiJ aMOPMHUX BIOPAIKOBAHUM
pO3TaIllyBaHHAM CTPYKTYPHHUX YaCTUHOK. Hampukiajn, y KpuUcTai HaTpii
xXJopuny Ko:keH KaTion Hartpito 3B’A3aHUi i3 1ricrbMa piBHOBigmameHUMU
Big HbOTO aHiOHaMu XJIOpY, a KOXKeH aHioH XJiopy — i3 mricTbMa KaTioHaMu
Harpito (mau. 64, c. 195). Kpim fioHHUX KpuCTaaiB, 0COOJIUBOCTI AKMUX MOAC-
HeHi y maparpadi 39, po3pisHAOTH aTOMHI I MOJIEKYJIAPHI KPUCTAJIN.

OCHOBHOIO 03HAKOIO0 KPUCTANIYHUX PEYOBHH € HAABHICTH YIIOPAIKO-

BAHOTO i CHMETPUYHOTO PO3TANLYBAHHS CTPYKTYPHUX YACTHUHOK PEYo-

BUHHU OTHA BiJJHOCHO OJHOI. .

escssccsse

ATOMHI KPUCTAJIN maioTh I'PaTKU, B AKUX aTOMU CIIOJYUYEeHI MiK co-
0010 KOBAJIEHTHUMH 3B’ A3KaMu. PeuoBMHAMU 3 ATOMHUMH KPUCTAIIUHUMU
rpaTkamu € aamas, curiniin(IV) kapb6ig, curiniin(IV) okcun, adoMiHili okeun
Ta iHmIi.

B anmasi (C) xo:xen arom Kap6oHy 3B’ si3aHUII KOBAJIEHTHUMU 3B’ A3KaMU
3 yotupMa cyciguimu aromamu Kap6ony (mai. 68, a), y curiniii(IV) kapo6igi
SiC (#toro 111e Ha3WBaIOTh KapOOPYyHA) KoxkHUI 3 aroMmiB Cuiirito i Kapbomy
YTBOPIOE YOTUPU KOBAJEHTHI 3B’ A3KU 3 cycigHiMmu aromamu (maJi. 68, 0).

@ atom KapboHy
® atom Cuniuito

Man. 68. Anmasimopgenb ioro kpucTaniyHoirpatku (a), kapOopyHa, i Mogens noro
KpucTanivyHoi rpatku (6)
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Y By3ilax aTOMHHMX KPHCTAJiYHMX I'PATOK PO3MillleHi aTOMU OTHAKO-
BUX a00 Pi3HUX eJIEMEHTiB, SIKi 3B’A3aHi KOBAJIEHTHUMH 3B’ A3KaMMU.

3B’s3KU MiK aToMaMU B aTOMHHUX KPHUCTAJIYHMX I'PAaTKaX PiBHOIIHHI i
MiIHi, TOMY TaKi peuoBMHHU IysKe TBep/i, MaloTh BUCOKI TeMIepaTypH MJiaB-
JIeHHA 1 KUIMMiHHS, IPAaKTUYHO He PO3UYMHSIOTHCS B JKONHUX POSUMHHUKAX,
He IPOBOJATH EJeKTPUUHUU cTpyM. Hampukrianm, aimMas — HaWTBepmailia
MIPUPOJHA PEeUYOBWHA, TeMIlepaTypa IIJaBJIeHHS SKOi CTaHOBUTh OJM3HKO
4000 °C. Kap6opyH TPOXHU MOCTYIIAETHCSA aaMas3y TYroILIaBKicTIO: BiH ILIa-
BUThCA 3a TemuepaTypu 6aussko 3000 ‘C. Ochk yomy KapOOPYHI € OCHOBHUM
MaTepiaJioM AJIsT BUTOTOBJEHHS HaKJIAa4HOTO Mamepy, HuIidgysanrbHUX i pi-
3aJbHUX iHCTPyMeHTiB. BimHemaBHa KapOOpPYHI 3aCTOCOBYIOTH Y BHUPOOHU-
IITBi BOTHETPUBKUX MaTepiaiB, 3SHOCOCTINKUX meTajiell pakeTHUX ABUTYHIB.

MOJIERY JIAPHI KPUCTAJIN yTBOPIOIOTLCI MOJIEKYJaMu, IO CJIab-
Ko 3B’s3aHi MiK co60to. Tomy 11i peuoBUHU XapaKTePU3yIOThCSI HEBEJINKOIO
TBEPAICTIO, JeTKOILJIAaBKi, JIeTKi, YacTo MaioTh 3amax. ¥y By3Jax MOJEKYJIAP-
HUX KPUCTAJTIYHUX I'PATOK epe0dyBaioTh MOJEKYJIU PEUYOBUH i3 KOBAaJIeHTHU-
MU 3B’ A3KaMU, HAIPUKJIAL y Hoxy — ABoaToMHi Moseryau I, (mair. 69).

l«—— MOJIEKYNA
nony

Man.69. KpucTtanu ioay (a) i Mmogenb kpucTany noay (6)

Y MOJEKYJIAPHUX KPUCTAIAX MOJIEKYJN YTPUMYIOTECA CAa0KUMU cuja-
MU MiKMOJIEKYJIAPHOI B3aeMO/ii, IIT0 pOOUTH iX MEHII MiITHUMU IIOPiBHAHO 3
IHIMUMY TUTIaMU KPUCTATIYHUX I'DATOK. 3aBAAKHU IITLOMY MOJEKYJIN MOXKYTh
JIETKO «BiZpuBaTUCs» BiJl MOBEPXHi KpUCTAJa I HePeXOAUTH Y ra30ImoAi0HMTI
ctaH. Ileli mpoIiec MOsCHIOE MOABY 3allaxXy PEUOBUH i3 MOJIEKYJIAPHUMU KPUC-
TaJiYHIMU I'PaTKaMu, HaIpUKJIa Hadraxiny. Moro Moleky/u 31aTHI Buma-
poByBaTHCA HaBiTh IPU KiMHATHi# TeMIepaTypi, yTBOPIOIOUN XapaKTepHUN
3amax, Mo BiIJIAKye OesaKnuxX KoMax. Tomy HadTaliH BUKOPHCTOBYIOTh JJIs
3aXUCTY OOATY 3 HATYPAJbHUX BOBHU I XyTpa Big MoJIi (Kosadxic).
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KpucTtaniyHi
rpatku HadTaniHy

HadTtaniHosi Opar, NOLWKOAXKEHUI MnaTtTaHa minb: gopocna
KYJbKM NNYMHKAMM NNaTTSHOT MO KOoMaxa Ta JiIndmHKa

3appanHa 2. | [isHaiica npo npasuna 6esneku nig 4ac BUKOPUCTaHHS HabTaniHy B no-

OyTi. 3’9Cyi, YOMY BaXJIMBO OOTPUMYBATUCS LIMX NPaBWJI, Ta SKi iCHYIOTb aflbTEPHATMBU
ans 6opoTbOu 3 Mino.

¥ kpucramax caxaposu (uykpy) C,H, O # riaoxosu
CH,,0, MoseKynmn yTpUMYIOThCS CAA0KUMU CUJIAMU MiK-
MOJIEKYJIAPHOL B3a€EMOZ1l, TOMY IIi PeUYOBUHU JIETKOILJIaBKIi,

KPUXKi.

3aepanHsa 3. | MonekynsipHi KpucTaniyHi rpatkm posrnisiHb 3a Mno-
KnuKaHHaMm https://qr.orioncentr.com.ua/B7vaE a6o QR-kogom. 3a-
MmN Ha3BK i GopMyNn PeYOBUH 3 BiAEO.

’ Y MOJEKYJSIPHUX KPHUCTAJaX 3B’A3KH MiK MOJEKyJaMu CJaOKi it
] JIETKO PYHHYIOTHCH, TOMY TeMIIePaTyPH IJIABJIECHHS i KUIIIHHA PEYOBUH
{  HeBHCOKi. -

o XIMIS [ KUTTSH

—

Caxapo3a — 6e3bapBHa KpucTanidyHa pevyoBrHa, ska 4o06pe PO3YMHAETb-
csy BOAi, Mae conoakui cmak. Temnepartypa nnaeneHHsa caxaposu +160 °C.
[Micna 3acTuraHHs po3nnasneHol caxapo3u YTBOPKOETHLCS MPo30opa Kapamerb.

TpannseTtbcs, Wo BiokpmBLUM GaHKy BapeHHs, sike 36epiranocs Kinbka
POKiB, Ha NOro NOBEPXHI MOXHA BUSBUTU TBEPAY LLYKPOBY CKOPUHKY, @ TO ¢
KPUCTaNVKM LyKPY B TOBLLI BAPEHHS. 3BiAKW BOHM B3AINCA?

9k BipOMO, NS NMPUroTyBaHHS BapeHHS BMKOPUCTOBYIOTb 30e0inbluoro
dpyKkTM i Lykop. Big TpuBanoro 36epiraHHA BapeHHS Lykop NOYMHAE KpucTa-
ni3yBaTnCb — YyTBOPIOBATU KPUCTAIIN.
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KpucTanidauis uykpy € HebGaxxaH1M SBULLEM Nig Yac 30epiraHHsa 6araTbox
KOHOUTEPCbKUX BUPODIB, LLYKPOBO-MOPYKTOBMX Ta LIYKPOBO-OBOYEBUX CYMi-
wen. A oT y BUPOOHULITBI KPUCTANIYHOMO ipucy, HaBMakm, NparHyTb MPUCKO-
pUTK NpoLec kpucTanizauii. Y BMpoOHUUTBI MapMenaay i nactunu uen npo-
LeC peryniotoTb Tak, Wwob yTBOpUiaca TOHEHbKA KpUCcTasniyHa CKOPUHKa, ska
Hagae Bupobam npmeabamMBOro BUrS4y.

\ DI3NUYHI BITACGTUBOCTI
T HYMO AOCAAVEATI | pEY4OBUH 13 PIBHUMM
BUOAMU XIMIYHOIO
Npaeuna 6eaneku: 3BR'A3IKY

* BUKOPUCTOBYIM HEBENUKI KiSIbKOCTi PEYOBUH;
+ OTPUMYICA NpaBma 6e3neku nig 4ac KOPUCTYBAHHS HArpiBHUMN NPUNagamu.

PeyoBuHM Ta 06GnagHaHHS: HaATPIN xnopua, caxapos3a, KBapLoBuiA nicok, rpadiTt
(CTpUXeHb i NOPOLLOK), BaHiNiH, 36inbLUyBasibHe CKJ10, BOAA, NPOBIPKM, TPU CKISHKN,
MOPLENSHOBA CTYMKa 3 TOBKAYMKOM, TP METANEBI IOXKWN /19 CNaitoBaHHS PEYOBUH,
winaTenb, HarpiBHMM Npunaa,

Kpok 1. Po3rnsiHb BUAaHi peyoBrHM 3a JOMOMOroto 306iNbLlyBanbHOro ckna. Ym oa-
HakoBy GpOpMy MaIOTb AOCAIAXKYBaAHI KpUcTann? 9ki pe4oBMHM MaloTb 3anax?

Kpok 2. CkopucTaBLUNCh MNOPLIENSAHOBOIO CTYMKOO | TOBKAYMKOM, BCTAHOBU, YK ner-
KO NOAPIBHUTU KOXHY 3 AOCHIAKYBAHUX PEYOBUH.

Kpok 3. Jocniay po34MHHICTb PEYOBUH Y BO | 3p06U BUCHOBOK MPO PO3YUHHICTb
KOXHOI 3 HUX. 3a3Had, K1 BUA, XiMIYHHOIO 3B A3KY i TUM KPUCTaNi4YHUX IPaToK y KOX-
HOI PEYOBUHMN.

Kpok 4. Jocnigy nnasneHHs peqoBuH, CKOPUCTABLUUCL MEeTanesumMu foxkamu. Y
nepLUy NOXKY MOMICTK caxapo3sy (1/2 noXku), y APYry — KyXOHHY Ciflb, y TPETIO — MO-
powok rpadity. Harpisan 1-2 xBunuHu B noaym’i nanbHmnka. Cnocrtepiram 3a 3gat-
HICTIO PEYOBWH A0 NNaBAEHHS.

Kpok 5. Hakpecnu B poboyvomy 3owimnTi Tabnuuto 33 (c. 209) i 3anoBHM .
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Tabauus 33

, . B . . Tun
AocnipxyBaHa Di3nyHi Bug ximiyHOro .
i y KpucTanidyHnx
pPeyYyoBUHA BJ1aCTUBOCTI 3B’A3Ky
rpaTtok

Kpok 6. Knacudikyn gocnigxXeHi pe4oBnHU 3a TMnamMm KpUcTaniyHnx rpaTok, cnmpa-
IOUYNCb Ha iXHi Qi3MYHI BNaCcTMBOCTI. AKi TEOPETMYHI 3HAHHS 3000YNM NiATBEPAXKEHHS
B LlbOMY OOCIOXEHHI?

TpuBanuii yac JII0AVHA BUKOPUCTOBYBAJIa KPUCTAJIN AK MaTepiaj AJId BU-
TOTOBJIEHHA Pi3HOMaHITHUX npuKpac (maiu. 70).

AmeTtunct b HiamaHTt Cwmaparg,
oA

CaNe

Man. 70. KOBenipHi npukpacu 3 Kpuctanamm

Haremnep y maboparopifx coeriaaibHO BUPOMIYIOTH IITYUYHI KPUCTAJIN IS
pisHOMaHITHMX Taly3ei HayKu U TexHiku. Hampukiaan, KpeMHieBi Kpucra-
JU € MaTepiajJoM AJisg BUTOTOBJEHHS KOMII IOTePHUX MiKPOUMIIiB Ta iHIIIUX
BUPOOiB MiKpoeaekTpoHiKu. CandipoBi Kpucraniu HaABHI B Ja3epHUX CHUC-
TeMax i ONTUYHUX MPUJIaJaxX MeIUYHOTO IpU3HaueHHA, MaTepiagax, 1110 3a-
MiHIOIOTh KiCTKOBY TKaHuUHY (y cTromartoJiorii, opromenii). Tako:x camdipu
3aCTOCOBYIOTH Y BiliCBKOBill TeXHiIli: 3 HUX BUTOTOBJISAIOTH IIPO30PY OPOHIO,
AKa Jerka i minmua (mas. 71). Taki po3poOku ga0Th 3MOTY 3aXHUIATH 00HOBi
MAIIIVHA H JIIOHen.

Man. 71. 3pasku candipoBoro ckia ans OPoHbOBAHUX MaLUVH
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Haii6insmuii mryuyHuii Kpuctag candipy 6yB BUpOIeHni B YKpaiHi Bue-
HuMU lHctuTyTy MoHOKpucTaaisB HAH Vikpaiuu (m. Xapkis). Kpucran Ba-
KUTH Matiike 50 Kr i mae goB:xkuny 80 cMm. Bueni nporo incturyry JI. JI. Ha-
ropHa, O. B. [Ilumkix Ta iHIIi cCBOIMUM HAYKOBUMHU BiJKPUTTAMU CBiTOBOTO
PiBHSA 3p0O0OMJIN BaTOMUI BHECOK Y PO3BUTOK CyuacHOI Kpucragorpadii.

2,

. 3a OoCTYNHUMM iHPOPMALIMHUMU OXepenamu niaro-
MemanomyK Ty" po3noBiab Npo kpuctanorpadito, il dyHaaTopis;
HaBeaM NpuKaan Ta PO3KPUIN 3HAYEHHS HAYKOBUX Bifl-

KPWUTTIB Y Ui ranyai.

@, TOBI 1O CHAT U

1.

Cknagn cxemy knacudikauili KpUCTaniyHMX PEYOBUH, iMOCTPYON i
dopmynamu cnonyk: KCl, 1, C (rpadiT), SiO,,.
Yum aMmOpdHi PEHOBMHN BiAPI3HAIOTLCS Bif, KPUCTaNIYHNX?

. WLo cninbHOro mixk anMasom, KyXOHHOI CiifIto i «CyXUM JIbOAOM» —

TBEPAVM BYINIEKUCINM ra3omM?

Yum BiOpi3HAIOTLCS ABi KAPOOHOBMICHI PEYOBUHU — afiMas i «CyXmid
nig»? ns N0OSAICHEHHSA CKOPUCTaNCS CXEMOIO KPUCTaNivHMX FPpaTokK LMX
PEY0BUH i HAYKOBOIO TEPMIHOJIOTIEID.

. YKaxu paaok, y 9KoMy 3anmcaHo nvie aMopdHi pe4oBUHN.

A BOOa, Byrnekucnum ras

B HaTpin xnopua, KanbLin rigpokcua,
B 1non, anmas

I' nonieTnneH, OypLwTWH

. [na BUrOTOBNIEHHA OECepTiB BUKOPWUCTOBYIOTb BaHiniH C,H,.O, —

KpUCTaniyHy pe4vyoBUHY 3 MNPUEMHUM apomatom. CnporHo3yi Tuvn
KPUCTaniyHol rpaTky BaHisiHy.

MpoaHanidyn TBepaxeHHs 112 Ta 06epn NnpaBuibHUIA BapiaHT Bigno-
Bifi.

TBepa)xeHHs1 1. Tun KpUCTaniyHUX r'paTok BranMBae Ha @i3nyHi Blac-
TUBOCTI PEYOBWH.

TBepa)xeHHs 2. [TOMiX KpucTaniB aTOMHI — HaWMILHILLI, a MONeKy-
NAPHI — KPUXKI.

A npaBunbHi 06MaBa TBEPOXKEHHS

B npaBunbHe nuiie TBepaXKeHHs 1

B npaBunbHe nuvle TBepoKeHHs 2

I HenpaBMNbHI 0O6MaBa TBEPOXEHHS
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8. 3anoBHu B poboyomy 30wmnTi Tabnuuio 34, BUKOPUCTOBYKOYMN, e MO-
TPIOHO, MPUKMETHNKM, LLIO BUPaXatoTb XapakTepHY BNACTUBICTb KPUC-

Tani4yHUX rpaTok.

Tabanus 34

XapaktepucTtukm

Tun kpucTaniyHUX rpaTok

HWOHHa

aToOMHa

MoJieKynspHa

XiMiYHMI 3B 430K

HacTuHKM y By3nax
rpatok

JleTkicTb

TBepaicTb

Temnepatypa
MaaBAEHHS | KUMiHHSA

Po34mHHICTb Y BOLI

30aTHICTb NPOBOAMTH
€NeKTPUYHNI CTPYM

’y 9. lNapadiH i cTeapuH (3 HUX BUrOTOBASAIOTL NapadiHOBI Ta CTEAPUHOBI
CBIYKM) ABNSAOTb COOOI0 CyMiLli TBEPAMX OpraHiYHNX pevyoBuUH. Nepe-
Bip 3a 4ONOMOIOl0 OOCHIAIB PO34YMHHICTb KOXHOI CyMiLli y BOAi, BCTa-
HOBW, TYronaaBkKMMMN 41 NIErKOMIaBKUMMN BOHW €. CnporHosyin Tnnum
KPUCTaNiyHMX I'paToK PEYOBMH, 3 AKMX Lii CyMillli yTBOPEHI.
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§ 42 ' CAMOOLIHIOBAHHS HABYANBHIX PE3Y/ILTATIB I3
TEMW 4 «A0CNIAXYEMO bYOBY PEHOBWUHW>»

Saspanna 1. | Mepeitom 3a QR-kOAOM aB0 MOKAMKAHHSM i O3Ha-

omcs i3 wabnoHoOM AN BMKOHAHHS BCiX 3aBAaHb LIbOro naparpada.
FAKLLO € Taka MOXJINBICTb, TO PO3APYKYM LEen WabnoH.

https://gr.orioncentr.com.ua/zSZNq

3aBgaHHA 2. | Fkwo y Tebe HeMae MOXJIMBOCTI pO3apyKyBaTh WabsioH i3 3aBaaHHs 1,
TO CTBOPW MOro caMoCTINHO Y 30WwnTi. 1S LubOro npoaHaniayn cxemm Ha c. 212, 213, 214
i Ha IX OCHOBI Hakpecnu TabnuLLo i3 TpbOMa BapiaHTaMU OUiHKK: «Tak», «HacTkoBO», «Hi».

Buau ximiyHoro N
3B’A3KY ’ KinbKiCTb eHEpPreTUYHMX
KOMIpOK Ha nigpiBHi
BigMiHHICTb
€N1EKTPOHHOI popmynu Cnocobu 3aBepLUEHHS
aTtoma Bif, rpadiyHol 30BHILLUHBOIO
eN1eKTPOHHOI PopMyn / €HEepPreTNYHOro PiBHSA
Mpuknaon “\ W,
KaTiOHIiB Ta aHioHIB 4 HASUBAIO | | U K,pMCTamB !
KPUCTaniyHMX rparok
CninbHe i BiAMIHHOCTI y \ Mpvknaay cTyneHis
Gynosi aromara e OKWNCHEHHS eNleMEHTIB
OHOro n Toro camoro y croJjiykax
XiMIHHOIro enemMeHTa

3aranbHi npaBuna, wo

Mpuknagn cnonyk, yTBOPEHUX: CTOCYIOTbCS CTYMEHIB
— KOBAJIEHTHUM HEMNONSPHUM OKNCHEHHSA XIMIYHNX
3B’A3KOM eJIEMEHTIB

— KOBaJIEHTHUM MNONSIPHUM 3B’A3KOM
— MOHHUM 3B’A3KOM
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Yomy nifg 4ac yTBOPEHHS MOHHOIO 3B’9|3|<y\
BaJIEHTHI €NeKTPOHW MNEPEXONATL Bif,

CyTb: MEeTasi4YHOro efieMeHTa A0 HEMETanivHoro,
— KOBaJIEHTHOIO a He HaBnaku
HEeNoJIIPHOro 3B’A3Ky
— KOBAJIEHTHOIO
MONSAPHOIO 3B’ A3KY 9k 3MiHIOETBLCA OyaoBa
— MOHHOrO 3B’A3KY €/1IeKTPOHHOI 060JIOHKM aToMa
— eNIEKTPOHEraTMBHOCTI Micnst yTBOPEHHS XiMiYHOIO 3B’ 13Ky
— CTYMNEHS OKNCHEHHS 3 iHWK1M aTtToMOM / aToMamMu

Ak yTBOpIOUGTb(,DFI Ak aToMmu JocsaraTb
KOBaNIEHTHUI 3B’A30K 3aBEpLLEHHS
30BHILLIHBOIO
K yTBOPIOETLCS €HepreTM4YHOro piBHS
MOHHWNI 3B’A30K / nig4yac yTBOPEHHS
\ KOBaAJIEHTHOIO 3B’ A3KY

Ynm 3yMOBJIEHA BMCOKA q PO3VMIKﬂ
XiMiYHa aKTUBHICTb Ak atToMmu gocaratoTb

OKMCHEHHSA :
Ponb Hayku y BUBYEHHI

Oyn0BM peyYoBUH

Yum KpmcTanivyHi pevHoBUHN
BiOPISHAOTLCS Bif aMOPPHUX

NY>XHUX MeTani., N\ 3aBepLUEHHS
rasioreHiB i YoMy Heak- 30BHILUHBLOIO
TUBHI IHEPTHI rasu €HepreTM4HOro PiBHS
nig, 4ac yTBOPEHHS
Aka BigMiHHICTb MiX MOHHOTO 3B’A3KY
BAJIEHTHICTIO | CTYNEHEM

BiaMiHHICTb \
— KOBaJIEHTHOIO HEMOJISIPHOIO
3B’A3KY Bifl KOBAJIEHTHOIO
NONAPHOro
— KOBAJIEHTHOI0 3B’A3KY Bif,
MOHHOIo
— KaTiOHIB Bi, aHIOHIB

Yomy y ABOATOMHMX MOSIEKYIAaX
HemMeTaniB CTynNiHb OKUCHEHHS He
36iraeTbCs 3 BAJIEHTHICTIO
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OnepyBaTtn TepMiHaAMWU:

— 30BHILLHIN eHepreTUYHUM pi- Knacmcbmypam perB!/'HM =g
BMUOOM XiMi4YHOIO 3B’A3KY
BEHb
— 3aBEepPLUEHUN EHEPIrETUYHUI
piBEHb MogentoBatn yTBOPEHHS:
— €JIEKTPOHEraTnBHICTb — KOBAJIEHTHOIO
CriJibHa eJIEKTPOHHA napa HEMONSIPHOI0 3B’ A3KY
— KOBAJIEHTHOIO NOJISIPHOr0
XapakTepuaysatu 3B’513KY MOHHOTO 3B’I3KY
XiMIYHi 3B’ A3KMW:
— KOBaJIEHTHUM o
. i Hasunsatun B, XiMi4YHOIO
— NOHHWI ; :
3B’S13KY B PE4OBUHI 3aN1€XHO

Bif, 11 Pi3NYHUX BNACTUBOCTEN

[Mo3Hayatn cTyneHi

OKWCHEHHS | NOHW
KOHKPETHUX XiMIYHUX

e/1IEMEHTIB MporHo3yBaTu BUA, Xi-
MiYHOrO 3B’A3KY MiX arto-
Cknapatv rpadidHi MaMmu Ha 0CHOBI Bya0BY
@NeKTPOHHI q BMIIOW iXHIX €NeKTPOHHIX
dopmMynu atomis 060J10HOK

enemMeHTiB 1, 2, 3-ro
nepionis lMosicHioBaTW:

— BiAMIHHOCTI Mi>X
KpucTtanamu, yTBOPEHUMMN 3
MOHIB, MOJIEKY/1, aTOMIB
— BNACTMBOCTI KpuCTasiB
pi3HOIOya0BM
— BiAMIHHICTb MiX
aMOP@HUMM | KpUCTaNIHHUMN
pevyoBMHaAMU

KopuctyBatnucs psaaom
€NeKTPOHEeraTMBHOCTI AN
ckliagaHHa dopmyn
BiHapPHMX CNOonyK 3a
CTYMEHSIMWN OKNCHEHHS
XiMIYHUX ENEMEHTIB

Cknapgatn ximivHi dopmynm
OiHapHMX Cronyk 3a CTyNneHaMu
OKUCHEHHS BigOMUX XiMiYHUX
€JIEMEHTIB

lMosicHioBaTK, YHOMY KaTiOHM
MaloTb NO3UTUBHUI 3apsa, a
AHIOHW — HEraTMBHUN

BuaHayatun y BiHapHMX
CnoJslykax CTyniHb OKUCHEHHS
OOHOro enemMeHTa 3a BigoMUM
CTYNEHEM OKMCHEHHS iHLLIOrO

BukopuctoByBaTtu TEOPIO
XiMIYHOI0 3B’A3KY 4J151 MOSACHEHHS
PIBHOMAHITHOCTI PEYOBUH Ta iX
B/1ACTUBOCTEN — BIAMIHHICTb MK
aMOPPHUMU | KpUCTaNiYHUMK
pevyoBrHaMU
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BaepanHa 3. | OLiHM CBOT AOCSTHEHHS B Ni3HAHHI XiMil. [na uboro y cTBOpEHin To60t0
Tabnuui BNOGEPU OOVH i3 TPbOX BapiaHTIB OLLiHKM.

BaenanHa 4. | s ouiHku  CBOei poBOTM B rPymi  HA OCHOBIi  CXemu

CTBOPM Y 30LUUTI LWe o0AHY Tabnuuto i3 TpboMa BapiaHTaMM OLHKMK: «3aBxaun», «4acTto»,
«|HKOMN».

AKTMBHO npautoBaB/npadtosana Jonomaras/nonomarana
Ha[, BUKOHAHHSAM rPynoBMxX 3aBAaHb IHLLIMM YsieHaM rpynu
y pasi notpebu
[MponoHyBaB/nponoHysana
npaswia B3aemMomii B rpyni Hocsaras / pocsirana
" poTpumMmyBaBcsl/ BVMKOHAHHS 3aBAaHb,
OOoTpuMyBanacs ix npawooyn y rpyni
Locnyxascsi/ NAPAMETPM Bpas / 6pana
nocnyxanaca go CAMOOU,"'"'OBAH HS y4yaCTb B
MU BJIACHOIT OISi/IbHOCTI R oo
IHLUMX YNEeHiIB v [PYMI BNIACHOI
rpynu 0isSstNbHOCTI Ta
/ DISNTbHOCTI IHWINX
Yceinomniosas/ y rpyni
yCBigomMoBana ocobucrty
BiANOBIAANBbHICTb 3a AOCATHEHHS Biguysas / BiguyBana
CNiJIbHOro peaysnbrary 3a[10BOJIEHHSA Bif, CNiNbHOI nMpalLl

3aepaHHa 5. | 3anvwm B 30LWKMTI BiANOBIAb HA 3anuTaHHs: «Hackinbku koprcHoio 6yna
nns tebe cniBnpaus y rpyni? Yum came?».

3aepaHHa 6. | 3anuwwm B 30T, WO LLIKABOrO i KOPMCHOMO T Ai3HaBCs / AidHanacs,
onpautoBaBLLM Lito TeMy. [le i 3 9Kolo MeToo T 3MOXKeLL BUKOpUCTaTh HabyTi 3HaHHA? [o-
piBHSAM CBOI BiANOBIAj 3 BiANOBIAAMN OAHOKIACHUKIB / OAHOKNIACHULb.

3aepaHHAa 7. J Mpurapait i 3annLuKv B 30LLINTI CBOE HaNBINbLIe AOCArHEHHS Mif Yac BU-
BYEHHS TeMU «JlocnigxyemMo 6ya0BYy PEHOBUHU».

3agpanna 8. | 3anuwm B 30WMTI BRACHi Npono3uuji WoAo 3MIiCTy i 3aBAaHb TeMu
«Jocnigxyemo 6ynoBy PEYOBUHU», SIKi, HA TBOIO AYMKY, MOKpaLLaTh CIPUAHATTS 1 3aCBO-
€HHS MaTepiany.
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_ § 43 > NIATHOCTYBAHHA PE3YJIbTATIB
BUBYEHHA TEMW 4 «4OCNIAXYEMO
by 0BY PEYOBUHI»

BunkoHaHH4 BrpaB, HaBegeHUX Y LibOMY naparpadi, m oHNnanH-TecTy 4acTb
TOOI 3MOry NOBTOPUTK Ta y3arajbHUTU BUBYEHE B TEMI 4 MPO BUAN XiMIYHOIO
3B’A3KY, CTyMNeHi OKMCHEHHSA XIMIYHUX eNleMEHTIB, KpUCTaniyHnm Ta aMmop@-
HUIM CTaHM PEYOBUHU N AiarHOCTYyBaTW Pe3y/ibTaTu HaB4YaHHS.

BukoHai BripaBu

1.

Cknaan rpadivyHy enekTpoHHy d¢opmyny atoma ®dnyopy. Ckinb-
KM B HilAi: a) crnapeHux enekTpoHiB; 6) HecnapeHux enekTPOHIB;
B) S-€JIEKTPOHIB; ') p-ENEKTPOHIB; [1) E/IEKTPOHIB HE BUCTaYae aJisl 3a-
BEPLUEHHS 30BHILLHbOIO EHEPreTUYHOrO PIBHA?

. Hanuwm rpadivHi enekTpoHHi dopmynu HitporeHy in dnyopy; 3a3Hau,

aTOM §IKOro enemMeHTa Mae OifblLile HeCcNapeHNX eNeKTPOHIB.

. CnporHoayi Bua, XiMivHOro 3B’s13Ky Mi>XK aTOMaMm 3 TaKUMU EJIEKTPOH-

HUMW KOHQ®IrypauisMm 30BHILLHbOIO €HEePreTUYHOro pPiBHA: ...3s" i
...3523p*; 3MoOenion Moro yTBOpeHHs.

AxmMn cnocobamy atToMu MOXYTb A0CAraTM 3aBEepPLUEHOCTI 30BHilLl-
HbOIO EHEPreTUYHOro PIBHA?

. Jdan Bignosigb Ha 3anuTaHHs: «4um aTtom Kanito BiapiSHSAETbLCS Bif,

MoHy Kanito?».

. 3a HaBeaeHolo 6y0BOIO BM3HAY | HA3BM YACTUHKM PEYOBUHMU:

a)+3, 2e;
0) +8, 2e, 6¢;
B) +9, 2e, 8e;

r) +20, 2e, 8¢, 8¢, 2e.

3MOOEeNON YTBOPEHHS XiMIYHOrO 3B’A3ky B Monekyni kapO6oH(ll)
okcuay.

3 HaBefeHoro nepeniky Gopmysn sunmwn Gopmyan peyoBmH 3 KOBa-
NEHTHMM HenonspHum 3B8’a3koM: BaO, Br,, MgCl,, CH,, SO,, H,, H,Se,
O,, PH,, Na,O, CaF,.

. [MopiBHAN XiMiYHMI 3B’A30K Yy MOJIEKyax XJopy i rigporeH xnopuay,

KMCHIO 1 a30Ty. 3arnoBHW B 30LLIMTI TabNUL0 pe3ynibTatamMiu NOPiBHAH-
HS1.
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dopmynu pe4yoBUH

Pe3ynbTaTty NOPIiBHAHHSA

cninbHe BigMiHHe

Cl,, HCI

0, N,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

3MOOENON YTBOPEHHS XiMIYHOIO 3B’A3KY B MOMEKYJTi KUCHIO, 3a3Hau
BUA, XIMIYHOIO 3B’A3KY, BAJIEHTHICTb i CTyNiHb OKUCHEHHSA OKCUreHy B
Hil.

3anuwu 6yaoBy eNekTPOHHUX 000/I0HOK KaTioHa KanbLito Ta aHioHa
Cynbdypy i nOpiBHAN iX.

Ha3BW CTPYKTYPHI YaCTUHKN PEYOBUH, HOPMYSIM AKUX: a) H,0; 6) O,;
B) CaF,; r) C (anmas).

Cknagu cxemu 6ynoBu noHiB K, Mg?*, Cl-. 3anuwim popmynm yTBope-
HUX LIMMW MOHaMM BiHapPHMX CMONyK.

HasBM 4yaCcTUHKM, WO CKNaaaloThes 3: a) 15 NPOTOoHIB | 15 eNeKTPOoHIB;
0) 8 npoToHiB i 10 enekTpoHiB.

3anuwmn GopMynm PeyvoBUH i Knacudikyn ix 3a PisSHOBUAOM XiMIYHOIO
3B’A3KY: MarHin okcua, YagHui ras, a3oT, 6apin xnopua, Boaa, Ku-
CEHb.

Aka BIAMIHHICTb MiXX BACTUBOCTAMU KPUCTaNIYHUX PEYOBUH aTOMHOI,
MONEKYNSAPHOI Ta NOHHOI 6yn0oBM? HaBeaou npuknaau.

3akiH4M peyeHHs.

Harbinblua enekTpoHeraTmBHiCTb y .

EnemeHT y BilbHOMY CTaHi Ma€e CTyniHb OKMCHEHHS

3O0BHILLHI EHEPreTUYHUI PiBEHb BBAXAETLCS 3aBEPLUEHNM, SKLLO BiH
MICTUTb €/1IeKTPOHIB.

Ykaxun skoMmora Oinblie 03Hak, L0 XapakTepusyoTb PAaoK GopMyII:

MgO, AL,O,, FeO, Li,0.

Hanuwun ¢popmyny cnonykmn docdopy i3 Xnopom, y skin docdop Bu-
SIBNSIE CBil MaKCUMaNbHWUIM CTYMiHb OKUCHEHHS, a XNop — MiHiMasb-
HU.
Cknagy dopmynm GiHapHMUX CMOJyK 32 CTYNEHAMMN OKUCHEHHS:

+3 +4 43 +6  +7 -3 +3

InO,Rb O, TiO,La0, WO, TcO,6AsH K AcO,, CaH,.
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BukoHan OH1aliH-TeCT.
[na uboro nepengm 3a NoOKJIMKaHHAM
https://qr.orioncentr.com.ua/RuStq
abo ckopucTamnca cmaptdoHom — 34mTtan QR-koga.

FAKLLO pesynbTaT BUKOHAHHS TeCcTy Tebe He 3a40BOIbHUTL, TOOI 40 cHaru
MOoro nmokpawmTn. 3Hanam MOXIMBICTb CaMOCTIMHO BUNPaBUTM 3pO0NEHi

MOMMUIKU, WOO YHUKHYTK iX Yy MANOYyTHbOMY.
baxxaemo ycniixy Ta BUCOKOro pesysnbtarty!
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(QI3NYHI BEJTMYNHI, LLLO BUKOPUCTOBYHOTb
Y XIMIi AN XAPAKTEPUCTUKI PEYOBMH

Hassa Mosnagerms ®dopmyna qiast 00UNCIEHHSI Om
BeJINYUHHA a00 3HAYEHHA BUMIPIOBAHHSA
Bimmocra M M (peuoBunu A B )=x'A (A)+ |He mae
MOJIEKYJIAPHA r r 7y r . .
(peuoBunm) |+vy-:A(B) po3MipHOCTi
Maca r
E)
Macosa w(E) = L 1
. P menony O e
erementa (E) m(E) . o
y CHOJIyI_Ii W(E) Zm -100 % (2) (1) a6o % (2)
Crana _ 1023 MOJIb
Asoraapo Ny N,=6,02-10 (1/Mo01B)
i i m |4 N
Kinpkictb " n="t pn=—_ p=—1_ MOTE
PeuOBUHU M V. N,
KinpkicTb
CTPYKTYPHUX N N=n-N, MongRny, .
YaCTUHOK aToMiB, HOHIiB
peuoBUHUI
m
Mosapua M M= r/MOD
Maca n
Maca m m=n-M KT, T
pPeYoBUHUI
Monsapauit 11/MoD
00’em rasy sa Vv 22,4 5
m M°/MOJIB
H.Y.
06’em
PEeYOBUHHU 3a v Ven-v Mo, o1, M
HOPMAJbHUX m
yMOB (H. ¥.)
; M
Bignocua D (ras1) D= n He M?e '
rycTUHA ras 2 M, po3MipHOCTi
Bizmocna M (rasy) He mae
ryctuHarasy | D __(rasy) —_— . .
. T0B. 29 PO3M1IPHOCT1
3a IOBiTPAM
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BIAMNOBIAI A0 PO3PAXYHKOBUX 3ALAY

§4. 6.M(C,H)=46.7.4 monexynn.

§5. 1.w(H)=0,03(a60o3 %);w(P)=0,32(abo32 % ); w(0)=0,65(ab0 65 %).
2. w(Ca) = 29 %. 4. m(Al) = 3,78 r. 6. w(C) = 0,49 (abo 49 %);
w(H)=0,05 (abo 5 % ); w(N)= 0,29 (a60 29 % ); w(0)=0,17 (abo 17 %).

§6. 3.54,18'10* aromis. 4. n(N,) = 0,3 moxs. 5. 0,602:10%° popmyTBHHEX
oguHuIk. 6. 30,1-10% moxexkya. 7. 60,2-10% moseKy..

§7. 6.m(C,HO0,)=450r.

§8. 2.a)m(NH,)=_85r;6) m(Mg)="T2r.3.m(0,)=96r;
N(C) = 6,02-102% aromis; n(Na) = 2 moiab. 5. N(Fe) = 1,6:1022 atomis;
N(K)=1,3-1022aromis; N(Mg) = 2,4-10% aTromis. 6. n(Ca) = 0,03 mo.J1b.

§9. 4.n(CH,)= 20 monb

§11. 5. w(N) = 0,22 (abo 22 %). 7. m(H,) = 2 r; m(C.H,,0,) = 360 r;
m(CaS) = 216 r. 8. n(H,0) = 15 moaw; n(CH,0,) = 1,5 mos;
n(HNO,) = 8 moxs N(H,0) = 90,3:10*® monexyxn; N(C,H ,0.) =9,03-10%
monekysn; N(HNO,) = 18,06-10* momexyn. 10. m(SO,) = 704 r.
11. a) m(O,) = 256 r; 6) n (O,) = 8 MOJIB.

§12. 3.V(CL) =112 1.
§ 13. 1. V(uosBiTpsa) = 3333 .
§14. 5. a) m(razy) = 1,98 ; 6) D__(rasy)=1,5.6. C,H,.
§ 15. 3.V(0,) = 89,6 1. 4. V(O,) = 4055 x; V(CO,) = 4055 .
§17. 1. V(C,H,) = 200 1; V(0,) = 500 1. 2. V(0O,) = 60 x. 3. V(NO,) = 80 .
§ 18. 4. V(0,) = 672 m?; V(CO,) = 336 m°.
§19. 5. m(LiOH) = 192 r; m(H,SO,) = 328 r.
§ 21. 2. V(0,) = 600 1; m(O,) = 857 r.
§ 22. 5. V(H,)) = 33,6 x; V(0,) = 16,8 1.
§ 23. 2. V(CO) = 224 x. 3. V(mositpa) = 533 x; V(CO,) = 112 1.
§ 24. 2. V(CO,) = 200 m?. 5. 3,5 micari.

3

§ 26. 3. Du,(rasy)=17.5. m(C)=54r. 11. m(0,) = 0,8 r. 18. w(0) = 0,07 (abo
7%).
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OPIEHTOBHA TEMATUKA HABYA/TbHUX
[TPOEKTIB

Tema 1. IIIBHAEMO KIJIbKICHI 3BAKOHH XIMII

1.

gus w N

CrBOpeHHA MOpagHUKa «fK 6e3IIOMMIKOBO CKJIaqaTH i HasuBaTu (op-
MyJiu OiHAPHUX CHOJIYK» .

IITo i HaBiIO BAPTO 3HATH ITPO MAaCOBY YaCTKY eJeMeHTa Y CIIOJIYILi.
MogentoBanHsa 06’€KTiB KiIbKicTio pedoBUHU 1 MOJIb.

CrBopeHHA iHTeJeKT-KapTu « KiMbKicHi 3aKoHM XiMii».

KinbkicHi 3aKoHM XiMii: SK BOHU CTaHYTH TOOI Yy IPUTOMIi?

Tema 2. JOCJIIIRYEMO I'ASH JOBRIJIJIA

N S e o

9.

OmniHoBaHHA IKOCTI IIOBITPSA y TBOi# MiciieBoCTi.

TaemMHUIII BOTHIO.

KaranisaTopu B mpupofi i mo0yTi.

306eperxkeHHA 030HOBOTO IIIaPy: III0 MOKe i HOBUHEH POOUTH KOXKeH?
3akoH ABoraapo: KJIHU 10 Ta€EMHUIIL 00’ eMiB rasis.

CTBOpeHHS MOJeJIi, II0 iTI0cTPye 3aK0OH ABOraapo.

06’eMu rasiB: MmaTeMaTHKAa IOBiTPS.

Byraekucanii ras — ToOBapuIll UM CYOPOTHUBHUK MEITIKAHIIIB IIJIAHETU
3emuia?

Yaganii ra3: HeBUANMA 3aTpo3a.

10.fk BifiHa BIIMBae Ha CKJIAJ IIOBIiTPA.
11.Bioras i seyennii BOJeHb: eHEPrisa MaitOyTHHOTO.

Tema 3. JOCJLIKYEMO BYIOBY ATOMA

N ok =

ITomoposx yriinb aToma i BIZKPUTTSA HOT0 TAEMHUI.

IcTopia i cyuacHicTh mepiognuHOI cCTEMMI.

ITikagi icTopii 38 BiAKpUTTA XiMiUHUX €JIeMEHTIiB.

XimiyHi eleMeHTH B oOpraHisMi JIOAUHMA.

XimiuHi enemenTn y BeecBiTi.

PisnomaniTHiCcTh mEepiogMUYHNX 3MiH Y IPUPOIi.

Sk y cyuacHil HayIli 34iMiICHIOIOTH BiJKPHUTTA HOBUX XiMIiUHUX eJIeMeH-
TiB.

Tema 4. JOCJILIKYEMO BYTOBY PEHOBUHH

1.

[\

o ok w

3aBIsAKM YOMY iCHY€E Tak 6araTo peuyoBUH?

ITomopo:k y cBiT MOJIeKyJI: HEBUAUMI 3B’ A3KHU 1 BUAUMI IPOABU iXHBOI
HAasBHOCTI.

MopgenioBanHsa KPUCTATIYHNX I'PATOK PEUOBUH PisdHOI Oym0BM.
Jlerenau i1 HayKoOBi (haKTU TPO KPUCTAJIN.

CsiT KpucTasiB — cBiT Kpacu.

Kpucranu it amopdHi pedyoBUHU SK MaTepiaay cydacHOCTi i ManOyT-
HBOTO.
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HasuaavHe su0anns

APOIIEHKO Oasra I'puropisaa
KOPIIEBHIOK Tersna BanepiiBaa

XIMISA

Ilinpyyaux
oA 8 Kjaacy 3aKJaiB 3arajJbHOI CepeTHbol OCBIiTH

Pexomendoseano Minicmepcmeom oceimu i Hayku Yrpainu

Migpy4Huk Bignosigae epaBHUM caHiTapHUM HOpMaMm i npasuram
«[irieHiyni BUMOrM oo ApykoBaHOI NPOAYKLUiT Ans giteny

TosnoBHa pegakTopka I. B. Kpacyyvka
PepmaxTop O.C. Icax
TonoBua xymosxuuns I. I1. Medsedoscvka
Xyno:xusa pegaktopka I. I1. Medsedoscvka
Kopexropku O. B. [[onxncurosa, I0. A. Ilonyrsu,enko
Xynposxuunga O. C. Hlykainosa

B odopmienHi noci6HrKa BuKopucrano ceitiuuau I. Kpacyyvkozo, B. Conosiiosa,
a TakoyK marepianu i3 porobaury Shutterstok.com Ta iHIIKUX BIIBHUX iHTEpPHET-IKepe

Bpenau ta pecypcu 306paKyoOThCA JIUIIE 3 OCBITHHOIO METOIO
Ta He € 3aKJIMKOM [0 I1X KYIiBJi / BigBigyBanusa

@opmar 70 x 100 '/, .. VYm. apyk. apk. 18,2 + 0,324 dopsaar.
06.1.-BuA. apk. 16,38 + 0,55 dopsaair.
3am. Ne

TOB «YkpalHCBKEMIi OCBITIHCHKUI BUZaBHUUMIL IeHTP “Opion” »
CeigonrBo «IIpo BHeceHHs cy6’eKTa BUAABHUYOI CIIPABHU JI0 AEPKABHOT'O PEECTPY
BUJABI[iB, BUTOTiBHUKIB i pO3IMOBCIOAKYBauiB BUAABHUYUOI TPOAYKITii»
Cepia JK Ne 4918 Bix 17.06.2015 p.

Anpeca sugasuuirsa: 03061, m. Kuis, Bys. Mukosu Illenenesa, 2
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NEPIOANYHA TABNNLS XIMIYHUX ENEMEHTIB (nosra dbopma)

E[ PYIMA EJIEMEHTIB
o)
&1 2 3 4 5 6 7 8 9 10 | 11 12 |13 | 14 | 15 | 16 | 17 | 18
C
S-eJIeMEeHTU
Bidnocha amomHa
1.0 maca enemenma J 2.0
1| H He
ripporeH 40,1 leniii
Cumeon eremenma ———» Ca p-eJleMeHTH 2
Hasea enemenma — » Kanbuii < >
6,9 9,0 20 10,8 12,0 14,0 16,0 19,0 20,2
5| Li | Be B|C|N|O|F|Ne
NiTin | Bepunin Bop Kap6oH |HitporeH| OkcureH | ®nyop HeoH
3 ITopsadrosuil Homep} 6 9 10
23,0 24,3 27,0 28,1 31,0 32,1 95,6 39,9
3| Na | Mg Al | Si| P | S |CIl|Ar
Hartpin | MarHin d-esjemMeHTH AniowmiHili| Cuniuiii | Pocdop | Cynbdyp| Xnop AproH
11 12 (<€ » 13 14 15 16 17 18
39,1 40,1 45,0 47,9 50,9 52,0 54,9 65, 58,9 58,7 63,5 65,4 69,7 72,6 74,9 79,0 79,9 83,8
4l K|Ca|[Sc|Ti|V [CrMn|Fe |[Co| Ni |[Cu|Zn |Ga|Ge|As | Se | Br | Kr
Kanin | Kanbuin | Ckanpin | Tutan |Banapin | Xpom ManraH | ®epym |Kob6anbt| Hikon | Kynmpym LinHk Fanin |Fepmaniii| ApceH CeneH Bpom | KpuntoH
19 20 21 22 23 24 25 26 27 28 29 30 31 33 34 35
85,5 87,6 88,9 91,2 92,9 95,9 (99) 101,1 102,9 106,4 107,9 112,4 114,8 118,7 121,8 127,6 126,9 131,3
5|Rb|[Sr| Y |Zr [ Nb|{Mo|Tc |Ru|Rh|Pd|Ag|Cd|In |[Sn|Sb|Te| | | Xe
PyGigiii |CTpoHuiin| Itpin |Lupkoniii| HioGii |Monioae|TexHeuiii| PyteHiin | Pogpiii | Manapgii |Aprentym| Kagmiii Inpin Ctanym | CTumGii Tenyp WNop, KceHoH
7 39 41 42 44 45 46 47 48 49 50 51 52 53 54
132,9 137,3 138,9 178,5 181,0 183,9 186,2 190,2 192,2 1951 197,0 200,6 204,4 207,2 209,2 (209) (210) (222)
6|Cs|Ba|lLa|Hf [ Ta|W Re(Os|Ir [Pt Au | Hd | Tl |Pb| Bi | Po At Rn
Llesin Bapin | Jlantan | FadHin | Tantan |Bonbdpam| PeHin Ocmuii | lpugiii |MnatnHa| Aypym |Mepkypiii| Taniii |MniomG6ym| Bicmyt | Monowiii | Acrar PapoH
55 56 57 72 73 74 75 76 77 78 79 80 81 83 84 85 86
(223) (226) (227) (261) (262) (263) (262) (265) (266) (281) (280) (285) (284) (289) (288) (293) (294) (294)
7| Fr | Ra | Ac” Rf Db Bh Hs | Mt | Ds Cn Nh FI |[Mc| Lv | Ts
®paHuin | Papii | AkTuHil |Pesepdopgiil| [yOHii |CubGopri| Bopiii lFaciii |MaittHepii| Japmumapjil |PeHTreHiii| Konepruuii| HikoHii |[®Pnepogiii|Mockosgiiti|Jlisepmopiii| TeHHeccuH|OraHecoH
87 88 89 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
< f-eremeHTH =
* 140,1 140,1 144,2 (147) 150,4 152,0 151733 158,9 162,5 164,9 167,3 168,9 173,0 175,0
navranoion| €€ | Pr [Nd (Pm|Sm|Eu |Gd | Tb| Dy | Ho [Er [Tm| Yb | Lu
Llepiii |Mpaseopum| Heopgum |Mpowmeriit| Camapiii | Eeponiii [Faponivin| Tep6iin |Aucnpo3siin| Monbmin | EpGiin | Tyniin ITep6ii | JTioTeuii
58 60 62 63 64 65 67 68 69 70 71
o 232,0 (231) 238 (237) (244) (243) (247) (247) (249) (252) (257) (258) (259) (260)
Topiii |MpotakTuHiill YpaH |HentyHin|MnyToHili|Amepuuiii| Kiopiii | Bepkniii |KanipopHiii| EiHwTeliHiin| Pepmiii | Menpenesiit| HoGeniii | JToypeHciii
90 91 92 93 94 95 96 97 99 100 101 102 | 103
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