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HaykoBui cBitornag, HanoOBHEHUN 3HAHHAMMN
NPUPOAN Ta MaTEMATUKKM, € HaMOBINbLIOK CUNIOD
He nuwe CbOrofeHHs, ane N MabyTHbOrO.
B. I. BepHadcekud, nepwuli npe3udeHm
YkpaiHcokoi akademii Hayk

LLlaHOBHi BOCbMMKJ/IaCHUKM U BOCbMMKNACHUL!

Bu mpomos:kyeTe BMBUATH HAyKy Ximito. ¥ 7-My KJjaci BU AisHAJUCHA, IO
y cBiTi icHye 0e3iiu XiMiUHMX pPEYOBUH, BUBUMJIU CUMBOJIHN XiMIiUHUX eJie-
MEeHTiB, HAaBUMJINCA 3aIllMUCyBaTU XiMiuHi (popMysHU pedyoBUH i CKJIazaTu piB-
HAHHS XiMIiYHMX peakIriii.

ITroro HaBuUaJILHOTO POKY Ha Bac 4YeKalOTh HOBI BiakpurTa. Bu mnepe-
KOHAEeTecss B TOMY, IO XiMiuHiI ejleMEeHTM Ta CIOJYKM HiAIIopsAIKOBYIOTHCS
HeBHUM 3aKOoHaM i mpaBmiaM. HeoOXifHO BMiTHM KOPHCTYBATUCSA IIUMU 3aKO-
HaMHU AJA PO3YMIiHHA Ximii Ta po3KpuTTA ii TaeMHUIS.

Ilix uvac BuBuYeHHs Ximil HalBaKJAMBIIIMMU € 3anuTaHHA <«HoMmy?»
i «fA?». Yporu ximii — 1me yporu momutiauBux uyomyuok! Hasuaiiteca my-
MaTu, 3HAXOOWUTU U aHajidyBaTu IOTPiOHY iH(oOpMAaIlito, TUCKYyTyBaTu, IIO-
BasKaTU OTYMKH iHIITUX i 0OCTOIOBATHU BJIACHI.

Baxcaemo sam ycnixie y HasuyaHHi!
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YMOBHi NO3Ha4YeHHA B NiApYy4YHUKY

(=3 — pybpuka dpuragaiite» (Baxnusi 3HaHHs,
HabyTi paHiwe, AKi BapTo aKTyanisyBaTu
Ans ycniwHoi poboTn)

—o O

— pybpuka «[ocnigXyemMo, MOLENOEMO,
é& MPOEKTYEMO» (Pi3HOMAHITHI AOCAIAMKEHHS:
eKcrnepyvMeHTarnbHi, BipTyabHi, MaTemaTuyHe
MOJIe/TIOBAHHA TOLLO)

.@, — Bax/mBa iHPopmaLia, AKy cnig 3anam’aTatu
— pyb6puika «lMoMipKyiiTe» (CaMOCTIIHO

@ abo pa3om y rpyni BUCNOBTe rinoTesy)

% — py6puka «O6roBopitb» (ycim Kracom

abo B rpyni chopmynionite Bignosiab
Ha 3anuTaHHA)

;- — pybpuka «[lisHanTecs Ginbwe» (Uikasi dakTu,
— [l0faTKOBa KOpUCHa iHpopmaLis)

3aBfaHHA B MIAPYYHUKY MOXKHA BMKOPUCTOBYBATU ANA OLHIOBAHHA.

Tak, HaBYanbHi JOCNIMKEHHA Ta 3aBAaHHA 3 pyopuku «Jocniaxyemo, mMopentoe-
MO, MPOEKTYEMO» MOXKHa BMKOPUCTOBYBATU AN OLUIHIOBAHHA pe3ynbTaTiB HaBYaHHA
nepwoi rpynu (MPO1) «Mi3HaHHA CBiTY Nnpupoan 3acobamm HayKoOBOro AOCHIAKEHHS.
[nAa ouiHoBaHHA pe3ynbTaTiB HaByaHHA Apyroi rpynu (MPO2) moxHa BMKOPUCTOBY-
BaTW 3aBfaHHA pybpukm «PoboTa 3 iHpopmauieo», a ANA OUiIHIOBaHHA pe3ynbTaTiB
HaBYaHHA TpeTboi rpynu (MPO3) — 3aBaaHHA py6puKkK «PO3yMiHHA ABULL NPUPOAK
(poboTa B rpynax)».

IHTepaKTUBHUI €NeKTPOHHUIA [0[aTOK

Ha TuTynbHIn CcTOpiHUi Ta Ha CTOpiHKax NigpyyHUKa
BM 3HaMaeTe NMOCUNAHHA Ha iHTEPAKTUBHUIA €NeKTPOH-
HWA OOJATOK, A€ PO3MILLEHO PI3HOMAHITHI BMNpasu Ao
KOXXHOro naparpada, inocTpaTuBHi MaTepianu, Uikasi
¢daktn, Giorpadii HaykoBUiB, Bigeo XimiuyHWX pocnigis,
3aBOaHHA ONnA CaMOOLIHIOBaHHA 3a pesynbrataMy Ha-
BUYaHHA TOLLO.

Migpy4yHuk BupasHuyTea "PaHok"



MIBHAEMO KIJIbKICHI
3AKOHU XIMII

LbOMy po3aini BU Ai3HaeTecs:

UM MOMKHa MPUAYMaT! CBOKO YHiKanbHYy XiMiYHY CMOJYKY;

UM MOXHa 3BaXKUTW MOJIeKyNy BOAW;

WO Le 3a «3Bip» — MOJb;

CKilbKM aTomiB OKCMreHy MiCTUTbCA B KOBTKY BOAWU;

AK BM3HayaloTb XiMiuHy GopMyny HeBiOMOI Cnonyku;

WO CNiIbHOrO MiXK MIifUI0 Ta Barolo LYKPY B MarasuHi;

AK NPaBWNbHO BM3HAYWUTVU Macy COAW ANA BUMIKaHHA NUPOra;
yn Tpeba 3aBuYaTV Hanam'aTb GOPMyNU BCiX BiJOMUX PEUYOBWUH.

TemMu AOBroTpuMBanux NPOEKTIB

MogenioBaHHA 3 BUKOPUCTaHHAM KOHCTpykTopa LEGO: Bisyanisauia
aTOMIB i MONeKy”, MOACHEHHA NOHATTA «BiAHOCHA MOMEKyNAPHa Macay.
XimMiYHi enemMeHTM Ta PEYOBMHM B XapyoBUX NPOAYKTax: aHani3 iH-
dopmaLii Ha eTkeTKax (a0 3 iHTepHeT-AXKepes), MOPIBHAHHA BMIiCTY
NeBHUX XIMIYHUX eNeMeHTIB | PeUOBUH Y Pi3HNX Xap4yoBMX MPOAYKTaX.
Maca atomis. K BUMIpIOOTb Macu aTomiB i monekyn? Yomy Bu3Ha-
UEHHs BiAHOCHOI aTOMHOI Macu «npuB’'A3aHe» A0 aToma Kap6oHy?
Ynnue BMMIpIOBaHb Ha PO3BUTOK XiMii Ta Hayku B LisiOMy.

CTBOpPiTb NenbyK Ha OfHY 3 TeM

Katanor 6iHapHUX cnonyk.

BigHocHa aTomHa Ta MoneKynsapHa maca.

Monb — oAnHULA BUMIPIOBAHHA KiNIbKOCTi peYOBUHM.
MacoBa y4acTKka XiMiYHOro eflemeHTa B PeYOBUHI.

Migpy4yHuk BupasHuyTea "PaHok"



' §1 // ENEMEHTM, PEYOBUHU TA ABMLLA

MwuHynoro poky mu fisHanuca
Npo XiMiYHi eneMeHTW Ta IXHi Ha3BW.

A we BUMANCA NMMcaTy XiMiyHi GOPMYNN PEYOBUH i HaBiTb
cKknaganu XimivHi piBHAHHA! Ane Bce OoOHO AMBYIOCSH,
AK Le nos'A3aHe 3 TuUM, WO My 6aymMmMo WopHA?

A T &

A BBaalo, WO XiMiYHi 3HAHHA — KoY
[0 PO3YyMiHHA B3aEMOfii Ta NepeTBOpPEHHSA
peyoBrH. Hymo npuraganmo, WO mu BXKe
3HAEMO, Ta BUKOPUCTANMO Le Ha npakTuui!

3raflyeMo OCHOBHi MOHATTA KypcCy XiMmil

7-ro Knacy

AtoMu — 11 HaWApPIOHIII eJeKTpoHeHTpaJbHiI YaCTUHKU PEYOBUHU,
AK1 CKJIAIAIOThCA 3 MO3UTHUBHO 3apsAIKEHOro sfapa M HeraTWBHO 3a-
PAIKEHUX eJEeKTPOHiB.

-

Mogenb atoma TligporeHy Mogenb atoma lenito

PisHoBuA aToMiB i3 IIeBHUM 3apsanoM AApa Ha3WBAIOThL XiMIiUHHM
eixeMeHTOM. llopAngkoBuiT HOMep XiMIiUHOIrO ejieMeHTa B IIE€PiOAMYHIiM
TabJIUII YMCEeJIILHO NOPiBHIOE 3apAmy sAapa.

8 PO3.IN 1. MizHaemo KinbKicHi 3aKoHM Ximii
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1 XimiuHUm enemenT 8
H . i3 3apagom agep atomis +1 o
| HasuBaloTb ligporeHom, |-
FigporeH a i3 3apagom Aagep +8 / OKcureH
Hydrogenium OkcureHom Oxygenium

AToMu MOKYTH MpuUegHYBaTu ab0 BTpayaTU €JIEKTPOHU, IIEPETBO-
plolounch Ha MOHU: KaTioHM (IOSMTUBHO 3apsAaKeHi) abo aHioHu (He-
TaTUBHO 3apAIKeHi).

Mopenb aHioHa ligporeny i3 3apsagom -1 Mogenb KaTioHa JliTito i3 3apagom +1

AToMH MOMXKYTH CHOJIYyYaTHCHA, YTBOPIOIOUM MOJEKYJn abo HOHU.

Monekyna — Ie HaWapiOHiIIa YacTMHKA PEUYOBMHU, AKa 3aTHA
icHyBaTu CcaMOCTifHO i AKa € HOCieEM BJIACTUBOCTEl PEUYOBUHM.

CrkJyiaq peuoBMH BUPAKAIOTh XiMiuHMMMK (opMyIaMu, BUKOPUCTO-
BYIOUM CHMBOJIM XIMIiUHMX €JIEMEHTiB Ta iHIEeKCH.

O efleMeHTH, AKMMYK BOHa YTBOpPeHa (AKiCHWA cKnag).
A TakKoX 4YMCNO aTOMIB KOXXHOrO XiMiYHOrO enemeHTa
(KinbKicHMI cKnap), ke Mo3Ha4yaloTb iIHAEKCOM.
AKWO iHOeKC «T», NOro He nuLyTb.

- co 3a ximiuHOO GOPMYNIOID PEYOBMHM MOXKHA BCTaHOBUTM
2

Byrnekncnun ras

KoxxHili peuoBrHiI mpuTamMaHHI HeBHi BJIACTMBOCTI — O3HAKW, 3a
AKUMM BOHa CXOXKa UM BiPiBHAETHCA BiJ iHIIIUX PEUYOBUH.

§ 1. EnemeHTU, peyoBmHU Ta ABMwa | 9
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Qi3nyHi BNacTMBOCTI peyYoOBUH:

B Konip;

N 3anax;

B 37aTHICTb 3MiHIOBaTW arperaTtHUi CTaH (Temnepatypu
nnaBJfieHHA Ta KUMiHHA 3a NMEBHUX YMOB);

B rycTuHa;

B 37aTHICTb NPOBOAUTU E€NEeKTPUYHWUI CTPYM i Tennorty;

B PO3YMHHICTb Y BOfI;

B NaCTUYHICTb / KPUXKICTb TOLLO.

XiMiYHMMH BJIACTHMBOCTSIMM PEYOBHHM € Ii 3JaTHICTH IIEPETBO-
proBaTHCS Ha iHIMI PEeYOBMHM HiJ Yac XiMIUHMX peakIliili. YHAaCJiIoK
XiMiYHUX TepeTBOPeHb 3MIiHIOIOTHCSA CKJIaA i OymoBa pedoBuH (200
aunre OymoBa). PoOpMyJIM IIOYATKOBUX PEYOBUH, ITPOAYKTIB peakrIrii
Ta YMOBHU 11 IIPOBeAEHHA 3aIlMCYIOTh XiMIiUHMMU PiBHAHHAMU.

AbOu BigpisHuMTHM XimiuHe ABUIEe Bif (isuuHOTrO, Ciim GpaTu 0
yBarm CHOCTepe:KeHHsA: IIiJ dYac XiMiuHMX peakIliii BimOyBarTbCSa
IeBHi 3MiHM, IO CBigYaATL PO IIEPETBOPEHHS PEUOBUH.

3miHa 3MmiHa 3miHa
CMaKy Konbopy 3anaxy
YTBOpEHHA YTBOpPEHHsA
ab0 MornMHaHHA abo 3HUKHEeHHS
rasy ocany
BupineHHa abo mornvHaHHA BunpomiHoBaHHA
TENOTU (HarpiBaHHA 260 MornMHaHHSA
abo OXONOAKEHHA CyMiLLi) CBiTNa
LocnigKyemo, moaenioeMo, NPOEKTYEMO :

Y npobipKy Hacunnemo Xxap4yoBy comy

(1-2 wnareni) (A) n ONNEMO CTONOBUIA

ouet ob’emom 2-3 mn (b).

MomipKynTe, UM cnocTepiraEMo mMu XimiuyHe _;

asule (B). Ak ue BM3HAUMTK? A b B
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Ilicna smimmyBaHHS comm I OIITYy MU CIIOCTEpPiraeMo, IO CyMilln HiOu
«3akumnae». IIpore aia KuminaAa My Maau 6 HarpiBaTH CyMiIll, OTiKe,
B HAIIIOMY [OOCJiIKeHHi BUIiJIEHHA Trady MOKe BimOyBaTumcs JIKIIIe
BHACJIIOK XiMiuHOro saBHMIIIA.

Ximiuna ¢opmyna xapuoBoi cogn NaHCO;, a B cTONloOBOMY OUTI HasiBHa OLTOBA
kucnota, ¢opmyna akoi CH;COOH. Mig yac xiMmiyHOI peakuii MiX LMK peyoBu-
Hamun yTBOptotoTbcA cinb CH;COONa, Byrnekucnuin ras i Boga.
Un npaBunNbHO CKNageHe XimiyHe piBHAHHA ONA Ui€l peakuii?

CH;COONa +CO, +H,0 = NaHCO; + CH;COOH

AocnigKyemo, MoAeNioeEMO, NPOEKTYEMO a

MigHy nnacTMHKY 3a4nMcTUMO

wnipyBanbHYM Manepom, a rMoTiM BHECEMO

il B monym'a nanbHuka. MNomipkynte, Aki

ABMLIA MU CMOCTEpPIraEMo.
Ilicna sauunieHHA NLTI()yBaJbHUM IIallepoM MiJHA TIJaCTUHKA CTae
OnmcKyuoi0o — 3MiHoeThea i1 koiip. Um Bigbynoca ximiune aBuie?
Hi. PeuoBuna, ska yTBOpoBajia BepxXHill TbMAHUN IIap Ha MigHi
MJIACTUHi, 3ajmmiuiacsad Ha nuIigyBanbHOMYy mnamnepi. Mu jawurre Bif-
IiIuanm TbMSHY PedoBUHY Binm Osmckydoi (mixi). Tyt He BimOyiocs
IePeTBOPEHHsA PEUYOBUH, OT:Ke, Ie (hismuHe ABmIe. A IIiJ vac mpo-
JKapoBaHHS IIJIACTUHKMU YepBOHA OJIMCKYyYa Milb IePeTBOPIOETHCA Ha
PEYOBMHY UYOPHOTO KOJBOPY, OT:Ke, BimOyBaeThCs XiMiuHa pearIrisd.

HaykoBi ¢akTtun U omaHm

Mlogua mum omep:kyemMo Oarato iH(Op-
MaIii 31 IMKiIBHUX HiAPYYHUKIB, KHUT,
iHTepHeT-IKepesa, Big ApPysiB i Oau3b-
Kux Ttomio. IHomi Mum BipmMO TOMYy, IO
YyeMO, 0COO0JMBO, AKIIO NOBIPSIEMO IiKe-
peny im(opmarrii.
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Yrim iHKOAM iH(pOpPMAIlisad € HeJOCTOBIPHOI — TaKoOIo, IO He IIif-
TBEPAKEHA HAYKOBUMMU OCJIiIKEHHIMMU.

o mpukjganmy, TOBOPATbH, IO «AO0JYKa KOPUCHO BiKUBATU, TOMY
IIT0 BOHM Oarari Ha 3aJ1iso».

% O6roBopiTb y rpynax

UYn cnpaBai ue TBEPAKEHHA € JOCTOBIPHUM akKTOM? 3anponoHyiTe aprymeHTu
«3a» i «NpoTU».

3as3Buuaii, K JOKa3 IIbOro (PakTy HaBOIATH
Te, IO Ha 3pisi cBiTIMET KoJip M’AKyIIa
OIBUJIKO 3MIHIOETHCA Ha <«ip:kaBuii». TOXK,
Haue0TO, Ile «3aJi30» B AOJYI Hiciad pPo3-
pisaHHA IMBUIKO ipsKaBie.

IIpore came 3asisa B aA01yKax He MOKe OyTH, aj:Ke BU BiXKe 3HAE-
Te, IO 3aJIid0 — IIe cpibadcTo-cipuii MeTays. A B A0JyKax MiCTATBHCS
o PepyMmy, AKi cupaBAi MOKYTh YTBOPIOBATH ip:Ky, IIPOTE B A0JIY-
Kax ix He Tak i Oararo. ®@epyM — MiHHUN OJIA JIOAWHU XiMidHUHA
MiKpoeJeMeHT (HeoOXimHUU y OysKe MaJux KiJbKOCTAX, MEHIIe TH-
CAYHOI BificoTKa), 0e3 HHOI'0 HEMOKJIMBe YTBOPEHHS KpPOBi, ajie #oro
IeKepesioM € iHmmi xapuoBi mpoxmykTtu. S0imyka MmicTATh 6araTto IiH-
HUX [OJIA JIIOJWHU PEYOBUWH, ajie CIOJyKu PepymMy — He B THUX KiJb-
ROCTHX, 100 OyTH MOro BaKJIMBUM I3KEPEJIOM.

Ot:ke, BapTO IIEPEBIpPATU OOCTOBIPHICTH
yciei moBoi imdopmarii. Koaum :x Hi, Bu
caMi mommpoBatTuMeTre XuOHI BimomocTi,
a TaAKOK MOJKeTe B3aBJaTH IIMKOAM CBOEMY
37I0POB’I0 ab0 cTaTH KEePTBOIO ITaxXpaiB.

AOu HaBUMTHUCA BiAPisHATH AOCTOBipHI (HaykoBi) (pakTm Bim xmb-
Hoi iH(popmMmarllii, BapTo mam’ATaTu:

B HayKoOBi (haKTu I'PYHTYIOTBCA Ha CIIOCTEPEKEHHAX i eKcIepu-
MeHTaX. BoHu maioTh OyTu migTBepAKeHi pesyabTaTaMM JOCJIi-
IoKeHb. SIKIO AKech TBepAKEHHSA HE MOKe OyTH mepeBipeHe
abo cIpocToBaHe eKCIIepUMEHTaJbHO, BOHO He € HayKOBUM;

B K0 He3aJeKHi JOCHigHWKU, IIPOBIiBINM TOW caMUil eKCIIepu-
MEeHT, OTPUMAIOTh TaKi cami pesyapTaTu, Ie € IIiATBEepAKeH-
HAM IXHBOI JOCTOBIpPHOCTI;
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Po6oTta 3 iHpopmauicio I

MosxauBo, Bu uyau 3a0000HU II[OLO0
MOJIOKA Ta IIPUTOTYBAHHS IPisKIMKO-
Boro Ticra. ITocminky#iTecsa 3i cBoiMmu
OMM3BLKUMHU JOPOCJAUMU Ta HisdHaiiTe-
cd,
TO POOUTHU, aOU «MOJIOKO He CKUCJIO»
abo «TicTo He ociymo». 3alpPOIOHYIMA-
Te cIoco0um mepeBipku mux QaxTiB
Ha HAayKOBY HOOCTOBipHICTB.

HayKoBa Teopigd Mae OyTHM IIPOTHOCTHYHOIO, TOOTO HaJaBaTHU
MOKJIMBICTh HPOTHO3YBAaTHU IIEBHI ABUINA. SIKIMO ITPOTHO3U y3-
TOIKYIOTBCSI 3 Pe3yJIbTaTaMU CIIOCTEPe:KeHb, IIe ITOCHUJIIOE [0-
CTOBIpHICTH Teopii;

HAyKOBi IIOsACHeHHA (aKTiB MaiOTh OyTH JIOTIUHMMH I IIOCJIi-
JOBHUMM, I'DYHTYBaTHCA Ha HAYKOBUX IPUHIIUIIAX;

HAyKOBIII I HAYKOBUIIl NOCTIiAHO IepeBipAITh HaABHI Teopil
Ta JOIIYCKAIOTh MOMKJIMBICTH iX cHpocTyBaHHA ab0 3MiHIOBaH-
HS Ha OCHOBI HOBUX JaHUX. HeHayKoBi IIOACHEHHSA YacTo He
nependavaOTb MOMKJIUBOCTI IEPErVIALY ITyMOK.

4yoro, Ha IXHIO AYMKY, He Bap-

B ykpaiHcbKHuX JIereHIax, KasKax i MOBip’AX MOJKHA 3HANTU HAPOIHI
OPUKMETH, II0B’SA3aHi 3 XiMiUuHMMM SBUIaMIU. SaIIPOHOHYIHATE CIIOCO0U
mepeBipKM iX Ha HAYKOBY AOCTOBipHICTH.

Po3ymiHHa aBuw, npupoau (po6ota B rpynax) I

Mapia Ta Mukosa mocaimkyBanu XimMiuHi BiacTuBocTi MarHiro. BoHu
BUKOHAJIM TakKi mii:

1)
2)
3)

4)

5)

BUMIpAJIU MacCy THUIVIA 3 KPUIIKOIO;

IOMICTHJIM CMY:KKY MATHiI0 B THUTeJb 1 3HOBY BUMIpAJIN Macy;
HAJiIM 3aXUCHI OKYJIAPH M HoYad HarpiBaTu TUTEJb Ha HaJbHU-
Ky (IuB. MaJIIOHOK Ha c. 14);

KokHiI 30 CcexKyHI BOHM IIUIISAMM 3JeTKa IIiJHIMaJau KPUIIKY
TUTJIA, a0u 3adikKcyBaTy 3aKiHUEHHS peakilii 3a NPUIMHEHHSM CBi-
TiHHS;

1o 3aKiHuYeHHIO peakKIrii (3a 5—10 XB) IPUIMHNIN HATPiBaHHA U Dau
TUTJII0 OXOJIOHYTHU. A IIicjIs 3HOBY BUMIPAJM MAacy TUTJIA 3 YMiCTOM.
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PesyiasTaT BUMipHOBaHb:

Maca turiasa — 23,41,
Maca TUTJISA 3 MardieM go HarpiBamua — 24,6 T,
Maca THUTJIS 3 YMICTOM IIicjisg HArpiBaHHSA M OXOJIOAKeHHsS — 25,4 T.

Ilpoanasisy#iTe pe3yapTaTu JOCTiAKEHHA Ta

manTe BimmoBiml Ha 3amuTaHHSA.

1. BusHauTe Macy MarHilo Ta Macy IPOAVKTY
peaxirii.

2. 3a ommcom pociigy MwukoJsia cKJIaB Take Xi-
miune piBHamHa: Mg+0,=MgO. Axe Mapia
3ayBasKmia, Imo MwWKoJa IPUIIYCTHUB HETOY-
HicTh, 1 Bumpasuia ii. SIKy HeTOuHicTH, Ha
BaIlly OYMKY, IIoMiTuia i BumpaBujga Mapia?

3. Yomy mim uac mgociigy THUTeJb CJIii HaKpu-
BaTu Kpumikoo? YoMy [IJd CIOCTepeKeHHS
TUTEJIb He BiIKPUBAIOTh IOBHICTIO, a JIHIIE
3JIeTKa MiJHIMAIOTh KPHUIIKY? TpyHora  ManbHUK

TpKyTHNK Turenb

4. VY nmaBHiI yacu OOMH KOPOJb AOPYYUB IOBEJIipoBi
BUTOTOBUTH MAJIA MOHBKM irpamiky-Opsa3KaIbiie
Ta BUAAB HOMY OPYCOK i3 IJIACTUYHOI'O METaJy
macoio 231,0 r. Uepes Tu:KIeHL IOBEJip IPUHiC
BuUpiO i ckasas, 1m0 3aaumiok meranxy (19,25r1)
BiH 3ayquIimB cobi AK omaaTy 3a pobotry. KopoJsb
3aIig03puB, IO I0BEJIip Horo oOMaHyB, i IMOKJIU-
KaB OPUIABOPHOIO ajxiMika, 1mo0 misHaTucs, 4u
cupaBai OpA3KaJjblie BUTOTOBJIEHE caMe 3 TOTO
MeTasy, AKuUi O0yJa0 BUAAHO IOBEJIipOBi. YBaKHO
OPOUYMTANTE OMHUC Oifi ajaxXiMika, IIpoaHaJisyuTe
pesyabTaTu AOCJiLiB Ta OO0UYHMCIeHbL 1 maiTe Bifm-
IOBilb HA B3aIUTaHHA, SKe IIIKaBUJIO KOPOJIA.

1. Hacammnepen aaxiMik BUMipsB Macy irpaIiku:
ii maca s3b6irasacs 3 Ti€io, IIT0 OTOJIOCUB IOBEJIip.

B OO6uucyaiTh mMacy Ops3KaJIbIlA. \
.. , s
2. Anximik obumcamB 06’€M TAKOTO CAMOT'O Me- o
o . o
TajJieBoro Opycka, AKWU OyJI0O BUAAHO IOBEJIi- Sy /
POBi, Ta BHU3HAUUB T'yCTHUHY MeTaJy. <430 o
B O6unciaith 06’eM Opycka Ta I'yCTHHY Me- 2,0 cm

Tajgxy, 3 AKOIO MOT0 BUTOTOBJIEHO.
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3.

Ha BuBHaUeHHS T'YCTUHU Marepia-

Jy OpPSIBKAJIBILA aJXiMiK BUKOPHCTAB

HeoOXimHe  oOJIaZHAHHA  3-TIOMiXK

TOTO, IO 300pakeHe Ha MAaJIIOHKY.

B BubepiTh HeoOXimHe A HOCTIi-
IKeHHa oOJagHaHHSI.

B OnounriTh cmocié BU3HAUEHHSA T'yc-
TUHMU MaTepiaay, SKUi, Ha BaIlly
IYyMKY, 3acTOCyBaB aJxXiMik.

B JloscuiTes cBii BuOip ob6Jgazg-
HAHHA Ta CIoci0 BU3HAUEHHS
T'YCTHUHHU.

Hocuaing i3 BusHaueHHA 00’eMy Opss-
KaJbIld aJXiMiK IIOBTOPUB II'SITh
pasiB. Illopasy BiH oOuMcIIIOBAB
TYCTUHY MaTepiajy, a pesyJabTaTu
¢ikcyBaB y Tabauiri.

B 3 gK0I0 MeTOI0 alxXiMik BuUMipro-
BaB Kimbka pasiB?

B OOuHMcJiTL cepegHE 3HAUEHHS
TYCTUHU MaTepiany OpA3KaIbIld
3a JaHUMU E€KCIIePUMEHTY.

B Yp MoKHA Ha IILOMY eTalli mOBi-
JTOMUTHU KOPOJI IIPO MOMKJIUBUH
obMaH? ApPryMeHTYHTe CBOIO
IYMKY.

5. Anximik mopiBHAB 00UYMCII€eHY T'yCTH-

HY MaTepiajy, 3 SIKOTO BUTOTOBJI€HA
irpamka, 3 ysKe BiJoMUMU 3HaAUEH-
HAMU T'YCTUH MeTaJIiB.

B JlopiBHANTe MOBIiZHWKOBI B3Ha-
YeHHsS TYCTHMH  MeTaJiB i3
pesyJbTaTaMu  BAIllUX O0YMC-
JeHb (mJaA MeTajseBoro OpycKa
1 OpABKaNIbIlA). 3 IKOTO MEeTamuy,
imoBipHimme 3a Bce, OyB BHUIO-
TOBJICHUI OpPYCOK-3aroToBKAa?
ITosicHiTh pesyabTaTy TOPiBHAHHS.

06'em lyctuHa
Docnig | 6paskanbus, |matepiany,
o’ r/cm3
1 16,0 13,2
2 15,8 13,4
3 16,0 13,2
4 15,9 13,3
5 16,2 13,1

FycTMHM pesKknx metanis

MeTtan lyctuHa, r/cmd
[MnatnHa 21,09
3onoTo 19,32
Bonbdpam 19,25
Cpi6no 10,49
Migb 8,96
3aniso 7,87
AnOMiHin 2,70
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B JIMo Bm moram 0 PO3MOBICTM KOPOJIIO IPO Marepiaa, i3 sSKoro Bu-
roroBjieHe Opaskanbiie? Ile umcTa peyoBMHA YM CYMIiIll PisHUX Me-
raxis? SIKIMo maTepiaj € CyMIiMIIiioo, TO BUCJIOBITH rimoresy mpo ii
MOKJIUBUHN CKJaA. APryMeHTYHTe CBOIO OYMKY.

5. Amnupgpiit i Codia sammamyBaiau IIeBHI eKcliepuMeHTH. B oxpemi ximiu-
Hi CKJIAHKY BOHU HACUIIAJM, BiATIOBiIHO, KYXOHHY CiJb, 3aJi3Hi oIIyp-
KM, IepeBHY THUPCY Ta TJINHY.
Mouaopiia cecrtpa Aupapia Bu-

pimmmia gormomMorTu i 3mimiaja Bci

PevoBUMHU B ONHY CKJIAHKY.

Codia Tta AHapiii He pPO3TyOU-
aucsa. BoHuM poaminmam cymiin Ha
CKJIAOHUKU, AK 3a3HAUeHO Ha cXxe-
mi. KommonenTu cyminri mosmaue-
HO Jgirepamu A, B, C, D.

Etan 1. Ckopucrtanuca
MarHiTom

Etan 2. Jopganu Bogy
i 3i6panu 3 NOBepPXHi Te,
Wo CcnavBemo

Etan 3. BigdinstpyBanu
cymiul

C, Bopga \

( C ) ( Bofa )

B ki mpaBusa 6esmexu maau srazatu Cogis Ta Auapiit mepenm pos-
OieHHAM CcyMiImi?
B Busuaure JjiTepu, AKMMHU ITO3HAUEHO KOXKEH KOMIIOHEHT CYMIiIIi.

Etan 4. Bunapunun soay
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3agHauTe THO KOMKHOI cywmimri (ogHOpisHA /HEOZHOPigHA), SAKY
orpumyBasu Codia Ta Auapii.

Yu moxkHa obpaTu iHITy mociaimoBHicTh miit (abo immri mii) masa
OIITIMAJIbHIIIIOTO po3aijenusa cyminri? BiamoBigb oO6rpyHTyiiTe.
AKi ynHHUKY (IPUMipOM, BJIACTUBOCTiI THUPCU) MOTJIM 3aBAAUTHU PO-
6ori Codii Ta Augpia?

6. OO6roeopiTh mocTOBipHicTs HaBemeHHX (PAKTiIB. 3aIIPOMOHYHTE CIIOCOOMU
iXHBOI IepeBipKHU.

1.
2.
3.

e

© 00 3

Bararo gumy — Majauii BOTOHb. °

Boroub xouepru He 60iThbCA.

Koiu BOTOHB PO3TOPUTHCHA, TO CIAJIOE QakT _°
i Mokpe, i cyxe.

CKJIAHKA MOJIOKA 3aJ0BOJIBLHHUTEL IOOOBY Mid

noTpedy aooguau B Kaibiii.

Yum goBIIUHN TEPMiH IIPUAATHOCTI MOJIO-

Ka, TuM OiJbIlle B HbOMY KOHCEPBAHTIB.

106 cxymHyTH, TOTPiOHO BiAMOBUTHCS BiJ MPOAYKTiB, IO MiCTATH
JKUPU Ta BYTJIEBOJIU.

Men me MOKHA HArpiBaTm — BiH cTa€ OTPYTOIO.

I'MO moxxyts sminutun JHEK mroguam.

I'MO miigauBi A HaBKOJUIIHLOTO CEPEIOBHUIIA.

10 Cpibio 3Hesapakye BOXY.

Mw 3HOBY nepeKkoHanucs, Wo XiMiyHi
3HaHHA [alTb 3MOry Kpalie po3yMmitTu cBiT!

Tak, ue cnpasgi KopucHo! Mn
«OCBIKUNN» CBOI 3HaHHA 1 yXe
roToBi AOCAIAXyBaT! XiMiUYHI ABMLLA
Ha HOBOMY PiBHi, a TaKOXX NepeBipATH
HayKOBi Teopil eKcnepumeHTanbHO.
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®OPMYJZIN TA HA3BU BIHAPHUX
CNoNykK

fl 3rapyto: MMHYNOro poKy My roBopunu,
WO XiMiYHUX PEYOBUH ICHYIOTb MiIbNOHMN.

®opmynn BoaW Ta BYINEKUCIOrO rasy
A nam'atato. To ue Tpeba Lie MinboH

dopmyn 3anam’Atati? IHOAI 34AETbCA, BOHU

€ BUMAAKOBMMU Habopamu CMMBOJIIB.

HaneBHo, Ma€ GyTn AKMINCHb «nandxak»,
wob He 3ybpuTtn BCi Ppopmynu...

YoMy xiMmiuHi popMynu came Taki, IK iX 3anUCylOTb

LLlo, Ha BaLy AYMKy, O3Haya€ TepMiH «BiHapHi cnonyku»?

Y 7-my KJaci Bu BiKe i3HAJIMCHA, IO CKJAJ PEYOBUH OIMCYIOTH Xi-
MiuaEmMEU (opmysiamu, Ha Kmitaar sraganux H,0O ta CO,. Bouu came
Taki, 00 B IIMX peuoBHMHAX TakK croayueni aromu ['imporemy # Kap-
oony 3 aromammu OKcureny.

Y OinbIrocTi pPeyoBMH aTOMHM XiMIYHMX €JIEeMEHTiB CHOJIyYeHi
B meBHUX BigHomenHAx. [Il00 aisHaTHCA, AKI pPEYOBMHM MOMKYTH
YTBOPUTHUCS, Tpeba PO3yMiTH, AK aTOMU MOYKYTb B3AaEMOIISITH OIUH
3 OJHUM.

Bu Bike 3HaeTe, IO aTOMM MOYKYTH IIEPETBOPIOBATHUCS Ha MNOHU:
KaTioHW (IIOBUTUBHO 3apAM:KeHi) I aHioOHM (HeraTMBHO 3apAIKeHi).
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@_) (_@ MPOTUNEXHO 3apAmKEHi NOHU
NPUTATYIOTHCA OAWH A0 OfHOMO

= .
OOHOMMEHHO 3apAdKeHi MOHN
C C BiALUITOBXYIOTbCA OAWH Bid OAQHOro

IIpumipom, 3 atromiB Harpiio yTBOpIOIOTBCA KaTiOHUW i3 3apAmoM
1+, a 3 aromiB XJiiopy — aHioHm i3 3apagom 1-. Ili fioHm mpurary-
IOTBCS OAWH 10 OAHOIO, YTBOPIOIOUM CHOJAYKY 3 (opmymoro NaCl —
KYXOHHY ClJIb.

[nAa nosHayeHHA MOHIB NMOPYY i3 CUMBOMOM XiMIYHOIO eflemMeHTa
npaBvM BEPXHIM iHOEKCOM 3anucyloTb MOro 3apag

T
m—)- < NadCl

AKwo 3apag 1+ abo 1-, y Mo3HaueHHi MOHIB «1» 3a3BMYail He 3anucyioTb

Amniorn XJopy TaKOX YTBOPIOIOTHL CIOJYKY 3 KaTioHamu Kain-
mifo, AKi MaioTh 3apAn 2+. Byab-sika pedyoBUMHA € eJIEKTPOHEUTPAJIb-
HOIO, a IJIS IIHOT0 KiJBKICTh IIOBUTHUBHUX i HEraTMBHUX 3apAliB y Hild
Mae OyTH OJHAKOBOIO.

AIKWo 3apAn 1MoHa Ginbwe 1, TO B NMO3HAUYEHHi MOHIB
CNoYaTKy 3anucyloTb BENMYMHY 3apAady, a NoTiM MOro 3Hak

«~©

—p> Cadl,

* Y dopmyni no3Hayaemo
ﬁ @ BiANOBiOHE UMCNO MNOHIB

[na HenTpanisauil 3apAgy OOHOro KaTioHa
Kanbuito HeobOxifHO fBa aHioHU Xnopy

5
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3a OPUHIIUIIOM eJeKTPOHEeNTPaJbHOCTI MOMKHA CKJaazatu (Gopmy-
AU OiHAPHUX CNOJAYK — CIOJIYK, YTBOPEHUX ABOMA XiMiuHMMU eJie-
MeHTaMu.

E MpurapanTe

DopmMynn AKNX BiHAPHUX CMOMYK BW MamM'ATaETe 3 Kypcy Ximil 7-ro Knacy?
y. y ypcy y

Ba:xxauso! 3Haroum 3apanu, nodupaemMo iHAeKcH y (POpPMYJi CHOIYyKHU
TakK, 100 KiJIbKOCTi IIOBUTUBHUX i HETaTUBHUX 3apAIiB OyJIM OJHAKOBI.

m Cknapaemo ¢opmynm 6iHapHMX cnonyk
3a 3HAYEHHAMM 3apAAiIB NOHIB

1. 3anucyemo opmynu MOHIB: cnovaTKy KaTioHa, AP
a noTim — aHioHa

2. BusHavaemo HaliMeHIWe cnibHe KpaTHe (HCK) HCK(3 i 2)=6
AnA 3HayeHb 3apAaiB (3a moaynem)

3. Pesynbrat gineHHAa HCK Ha 3apag (3a mogynem) 6:3=2 (Al)
JOPIBHIOE iHOEKCY Uboro enemeHTta y dopmyni 6:2=3 (S)

4. 3anncyemMo iHAEKCU MNicnA CUMBOAIB XiMiYHMX APFSE
enemMeHTiB 273

flk pisHaTUcA 3apagu MOHIB?

I[ITo6 BuBHauaTu 3apAgM HOHIB s OyAb-AKOr0 XiMiuHOro ejieMeHTa,
caim 3HaTH OaraTo mpaBmJI. AJie IIOUHEMO 3 HAWMOPOCTIIINX BUIAAKiB.

= MpurapanTe

K 33 pO3MilleHHAM XiMiYHOro efleMeHTa B MepioAnyHin Tabnuui gisHaTucs,
€ BiH MeTaniyHuM um HemeTaniyHum?

AToMu MeTaiUHMX eJIeMeHTiB MOMKYTh JIMIIE BigJaBaTH €JeKTPOHM,
a OTyKe, MOJKYThH IIePeTBOPIOBATICA TiJIbKMW HA HO3UTHUBHO 3apAIKeHi
HOHU.
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1 maBIakm, aToMu HeMeTaJIYHUX eJeMEeHTIB y XiMiuHMX peakIisax
IePEeBaKHO MPUEAHYIOTh €JEeKTPOHHN Ta IEePeTBOPIOIOTHCS Ha aHioHM!.
BusmauuTnu s3apanu HOHIB, YTBOPEHUX 3 aTOMiB AeAKUX XiMIUHIX
eJIeMEeHTiB, MOYKHAa 34 CXEMOIO.

XiMmiyHM enemeHTam

1-1 Ta 2-i rpyn BignosigaioTb
MNOHW i3 3apAaom,

O AOPIBHIOE HOMepY rpynu

ATOMU XIMIYHUX efleMeHTIB
15-17 rpyn nepeBa*HoO
YTBOPIOKOTb aHIOHU

i3 3apAagomM «Homep rpynu

Y 18- rpyni
pPO3MiLLeHi iHepTHiI
efleMeHTN, aToMN AKUX

He YTBOPIOIOTb MOHMU

MiHyC 18»
1+ Ona ximiyHMX enemeHTiB 0
H | 2+ 13- rpynu xapaktepHe 3+ 3 2= 1-"[He®
YTBOPEHHA MOHIB

Li* | Be** i3 3apagom 3+: «Homep B3+ N>~ | O* | F~ | Ne®
Na* [Mg?* "y Mikyc 10> AP+ P | s | CF | A
K+ | Ca** Ga* As*> | Se* | Br | Kr°
Rb* | Sr# In3* Sb* | Te> | |- | Xe°
Cs* | Ba* T Rn®
Fr | Ra%*

Yn € B pevyoBuUH iMeHa?

Munysoro poKy BU [i3HaAJWCA NOPO IiCHyBaHHA 0araTbOX pPEYOBUH
i ixHi HasBM: BOJA, BYIVIEKMCJIMHA ra3, KyXOHHAa Cijgb, MeTaH TOIIO.
IIi masBm ckJajucs icTopuuHO i € TpamulitHuMu. AJje AJaA BCix
PeYoBUH, fAKi iCHYIOIOTH y IIPUPOJi, HABPAJA UM MOXKHA MOPUIyMaTH,
a TuM OiJIbIlle 3amaM’ATaTU MiJbHOHMW TPagUIliiHUX Has3B. Tomy B Xi-
Mil iCHYIOTHL IIpaBMJIa CKJIAAHHS Ha3B PEUOBMH — XiMiuHa HOMEH-
KJarypa (Bifg Jiat. nomenclatura — HasuBaJbHUK iMmeH). 1[i mpaBumia
pexomenaye miskHapogHa cmiska IUPAC (ta cama, siKa 3aTBEPIKYE
Ha3BM XiMiuHuUX esiemeHTiB). HasBu peuoBUH, CKJIaJeHi 3a ITpaBuUJja-
MHI XiMiuHOI HOMEHKJIaTypH, HA3WBAIOTH CUCMEMAMUYHUMU.

1 HewmeraJsiuHi eleMeHTU MOYKYTH i BijfaBaTu €JIEKTPOHH, aJie IIPO Iie BU Ai3HAETECS Ha HACTYIIHUX
YPOKax.

§2. Gopmynu Ta Ha3BU HGiHAPHUX CMONYK
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A cKJIagaHHA CHUCTEeMATUYHUX HAa3B OiHApDHUX CIIOJNIYK icHYe
IIpaBuUJIO.

biHapHi cnonykn cknagatTbca Ha3ea GiHapHOI crnonyku
3 1BOX eNleMeHTIiB CKNIaJaeTbCA 3 ABOX CNiB
Na' cI’ HaTpin xnopupa
a
Y dopmyni nepmm Micna katioHa Mepwe cnoso — Hpyre cnoso —
3anncyoTb CUMBON 3anncyTb Ha3Ba KaTioHa (Ha3Ba Ha3Ba aHioOHa
KaTioHa CMMBOJT aHiOHa XiMiYHOro enemeHTa)

HasBu omHOaTOMHMX aHIOHIB yTBOPIOIOTHLCSA BiJ HAa3B BiAMOBIIHUX
xiMiuHUX ejeMeHTiB i cydikca —ud (—id).

XimiuHnn enemeHT | Ha3Ba enemeHTta | Ha3Ba aHioHa
0] OkcureH okcmp,
N HitporeH HITPUA
P Qocdop docdip
S Cynbdyp cynbodig
F ®nyop dTopMNA
c Xnop xnopug
Br Bpom 6pomin
| Wop nonmna

Y HaszBax peuyoBMH HOHHOI OyIOBM 3a3HAUalOTh 3apsal KaTioHa
(m1sa TMX XiMIiUHMX eJIeMeHTiB, 3apAnu AKNX He MOKJINBO BU3HAYU-
T 3a cXemow Ha c. 21).

o mpurganmy:

FeCl, — depym(2+) xaopug; Ag,S — apreurym(1+) cyandin.

Karionn meramiuHMX XiMIiUYHMX eJeMeHTIB i3 BeJUKUMM 3apsga-
mu (4+ i Oiybinie) 3a3Buuail cami 1Mo cobi He iCHYIOTH, TOMY OJs HUX
YKa3yioTh (popMaJIbHUIA 3apAn’, AKUi y HasBax i (opMmyJax IIO3HAa-
YaloTh PUMCBKHUMH ITU(pPaMU:

Bi,O; — 6icmyT(V) okcum; SnCl, — cramym(IV) xmopuz.

1 dDopmanbHUI 3apsA[ ille HA3UBAIOTh CTYII€HEM OKMCHEHHS, PO 3HAUEHHA SIKOT0 JeTaIbHillle BU AisHa-
erTecsd misHimre.
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@ 3BepHiTb yBary! BaxnuBo He nmayTaTy Ha3By peyoBUHW Ta ii BUMOBY. Tak,
cucTeMaTMyHa Ha3Ba BOAM — TigporeH oKcup, a «all-
ZBa-0» — Le BMMOBa ii popmynu.

KHura cknapaetbcsa MigpyyHnK «Ximii»
3 006KNAAVHKN ana 8-ro knacy
Ta 320 cTOpiHOK

|

3 O6'exT Onuc Ha3ga
M®opmyna BumoBa CncrtemaTnyHa
dopmynu Ha3Ba
Cco, l
Le-o-aBa kapboH(IV) okcug,

JocnigKyemo, MofenioeMo, NPOEKTYEMO

3a matepianioMm naparpada CTBOPITb airOPUTMU:
B cKnagaHHA GOpPMyNM PEYOBMHU 3a il HA3BOI;
B BY3HaUeHHA 3apAfiB KaTioHa 1 aHioHa B GiHapHii cnonyui 3a ¢popmynoio

PEeYOBUHMU.

7 )

Cyodikc -ud (-id) y Ha3Bax OiHapHWX chnonyk 3'sBMBCA Bif NATUHCbKOrO CNOBA
eidos — pi3HoBua. Hanpuknan, okcng (oxide) — Le ckopoueHo oxygen eidos —
y nepeknagi 6ykBanbHO «crnonyka (pi3HoBupg crnonyk) 3 OKCUreHom».

Po6ota 3 iHdpopmauicio NG

7. I3 momaTKoOBUX OsKepesa AisHaliTecs IIPO PEUOBMHU MaJbTOHIiAM I Oep-
Tonigu. YuM BOHU PiBHATBCA Ta YOMY iX TaK Ha3UBAIOThH?

8. IlosacuiThb, IO O3HAUYAE IPUHINI eJEeKTPOHENTPaJIbHOCTI, 30KpeMa,
I CKJIAZaHHA (POpMyJ OiHApPHUX CIONYK.

§2. Qopmynu Ta Ha3Bm GiHapHKX conyk | 23
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9. 3BanuimiTe Ha3BM aHiIOHIB, yTBOpeHHX Ximiummmu enxemenramu: C, Si,
Se, Te, As.

10. JlatuHCBKOI0O binarius — TOM, IO CKJIAJAETLCSI 3 OBOX, IOABIAHUI
(Bim bini — «mo mBa» Ta bis — «aABiui»). IloAcHITL 3HAUEHHA TepMiHiB
«biHapHa CIoJIiyKa», «O0iHApPHUUM KOI», a TaKOK BUPA3y «3irpaTtu mioch
Ha Oic».

11. Sanumrite popMyJiu Ta CUCTEMATUUHI HAa3BU CIOJYK, YTBOPEHUX XiMid-
Humu enemenramu: a) HiS; 6) KiS; B)BaiF;r)Alil; n) Mg i P;
e) NaiN;x) NaiO; u)KiP.

12. Banumiite cucremaTuuHi HasBu cmoayk: K,0, Al,S;, CasP,, MgCl,,
LiBr, Nal, HBr, FeF,, Cr,0;, PbCl,.

13. Y oGingpmrocti GopMysa cHoYaTKy BalHCYIOTh CHMBOJI XiMiuHOTO eJie-
MeHTa 3 MO3UTUBHUM 3apAI0oM, ajie B AeAKUX (PopMyJax, 3a TPamuIli-
€10, IUIITYTh HABIAK!. 3BayKAl0UMW Ha Ile, 3aOUNIIThL XiMiuHi opmyan
crmoayk i3 Tigporenom: amoHiaky, ¢ocdiny, apcuny ta ctubiny. Amo-
Hiak — 1e cmoayka [igporeny 3 Hirporemom. BusuHaute 3a masBaMu
iHIIIUX CIIOJYK, 3 aToMaMM AKUX XIMIUHUX eJIeMEeHTIiB y HHUX CIIOJY-
yeni aromu I'igporemny.

Tenep 3po3ymino, yomy XimiuHi Gopmynu
3anucyloTb came TaK i npasunbHa dopmyna
KyxoHHoi coni — NaCl.

Tak, cnig mam’ataty NpUHLMN
eeKTPOHENTPANbHOCTI, a B Ha3Bax
aHioHiB gofasatn cydikc —ud (-io).

3Hatoun npaBuna, MU 3MOXKEMO

cKnagaTu i Ha3eu, i dopmynu Hesigommx

cnonyk. Lle Ak 3ibpatn BCi YaCTUHM

nasna n nobauynTi LiNiCHY KapTuHY.
Ximia cnpasgi 3axonnusa!
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BIAHOCHA ATOMHA MACA
TA BIQHOCHA MOJIEKYJIAPHA MACA

MuWHynoro poky Mu BM3HAuWaW, WO aTOMU MaloTb MEBHY
macy (3aBAAKN YABHOMY eKcrnepumeHTy [lemokpuTa).

| B nepiognyHin Tabnuui
efemMeHTiB A baumna AKicb mMacwu.

MO’KHa MOKMacTu Ha Tepesu, wob
3Baxutn? He posymito...

ATOMHa ogMHMLIA Macu

CoopmynionTte rinoTesy, AK MOXHa BM3HAUMTKM Macy aToma.

Y miomeHHOMY JKUTTI MM YacTO CTUKAeEMOCHA 31 3BasKyBaHHAM: y Ma-
rasumHax, Ha KYXHi, IIiJ yac MeIUUYHMNX OIVIAAiB ToIo. Hammnpocri-
Ui cmocié BusHaumTu Macy (abo, AK YacTO IIOMUJIKOBO T'OBOPATH
y moOyTi, Bary) — Ile CKOPHUCTATHCA Tepe3aMHu Ta BasKKaMHU.

Tepe3n 3piBHOBaXKeHi, TOXX Macy OO'€KTiB Ha 060X WanbKax OAHAKOBI

Ha niBinn wanbui Maca 6aHaHiB
PO3MILLEHI BaXKKM 5009 § 5509 Ha npasii Wwanbui
macoto 750 r nopisHioe 750 1

A
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Baxkku (pisHoBarm) — 1e Oyab-AKi Tija 3 BifomMOI0 Macoio AJid
BUMIpIOBaHHA Macu iHIIUX TiJ.

AKWO KamiHb Macol 12 Kr po3ginuTn Ix moxHa BUKOpuMCTaTK
Ha 12 OfHAKOBUX YaCTWH, TO KOXHa ANA 3BaXKYBAHHA iHLWMX Tifl
YacTMHa — Le BaXOK macolo 1 Kr i peyoBUH

P
=K.

KamiHb=12 Kr

* 1 Kr

4
ccce - A
-

12 ogHaKOBMX YaCTUH

Bu BiXe 3HaeTe, 10 aTroMM — HAJA3BUYAWHO MAaJIEHb-
Ki wactuHKu. Maca HaliBa:KUMX AaTOMiIB CTAHOBUTH OJU3BKO
0,0000000000000000000001 r (1022r). IleBma piu, 110 O 3Ba-
JKYBaHHA aTOMiIB i Ba)KKM MaloTh OyTu poamipom 3 arom. Croromni
«Ba’XKOM» [IJIi BUBHAUEHHA MacU MIiKPOYACTUHOK INIPUNHATO BBa-
sxkatu 1/12 macu aroma KapGomy-12!'. Taxkumii «BasKOK» Ha3UBAIOTH
aAmoMHOW 00UHUUEH MACU, CKOPOYEHO a.O0.M.

OpuH atom Kap6oHy

Atom KapboHy=12 a.o.m.
o 1 a.o.m.=1/12 Big macu
aTtoma KapboHy-12

1 a.o.m.

000¢
0000 ©
0000

12 ogHaKkoBUX
YyacTuH

OpaHa aToMHa OAMHMUA Macy OOPIBHIOE
0,00000000000000000000000166 r (a6o 1,66-107%*T)

1 Ywucso 12 xapakTepusye Macose uucio aroma KapOooHy, po 110 Bu gisHaerecs B Posaini 3.
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O sisvzivecn ineue )

Kinorpam — 3aranbHOMpuiiHATA OAUHULUA BUMIPIOBAHHS Mach B GinbLIOCTI
KpaiH. NpoTe BigomMi 1 iHWi oguHuui. [JeAknmu 3 HUX KOPUCTYIOTbCA OO CbO-
rofHi: KapaT — OAWHWLA BMMIPIOBAaHHA Macu KOLITOBHMX KameHiB (0,2 T),
GYyHT — aHmincbka mipa macu (6n. 0,45 Kr), TPOWNCbKa YHUiA — AnA BUMIpto-
BaHHA Macu toBenipHUX meTanis (6n. 31 r) Towo.

BipgHOCHa aTOMHa Maca

AKMMN MOXHa YABUTU Tepesn, Wob AK BaXKW (pi3HoBarM) MoxkHa 6yno BMKO-
pPUCTOBYBATU aTOMHY OAMHULO Macu?

3po3yMmisio, 10 [ 3Ba’KyBaHHA
aToOMiB 3BUUYAMHI Tepe3u BUKOPUCTO-
ByBaTu HeMOKJuBO. Cporommi mas
BU3HAYEHHA MACH aTOMiB 1 MOJEKYJI
BUKOPHCTOBYIOTh CKJAIHI IIpuJa-
In — Mac-creKkrpoMmerpu (MaJj. 3.1).

Macu aromiB TIOPiBHIOIOTH i3
1 a.o.M.: TaKy Macy HasWBaOTh
8i0HOCHOI QMOMHON MaAcOl0 H IIO-
3HauaoTh A, (iHmekc r — Big aHIUI.

Man. 3.1. Mac-cnektpometrp —
CyyacHUIn npunag Anaa BM3HaueHHsA
relative — BigHOCHUM). Mac aToMmiB i Monekyn

@ BignocHa aromHa mMaca — Iie BiZHOIIIEHHS MaCH aToMa IIeBHO-
ro ximiumoro esemenTa g0 1/12 macu aroma KapGomy-12 (12C).

Hna ximiuaoro ememenTa E:

Ar (E) = maTOMa (E) — maToma (E)

i'mmma (20) la.o.m.
12

BigHocHa aTomMHa Maca — 0e3po3MipHa BeJMUYMHA, OCKiJIBKH BOHA
€ BiJHOIIIEHHAM [OBOX BEJUUYMH 3 OZHAKOBOIO PO3MipHiCTIO.
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Omixe, OJId BHU3HAUEHHS BiJHOCHOI aTOMHOI MacH IIEBHOI'O aToMa
CJIiA IIOPiBHATH HOTO Macy 3 aTOMHOIO OSUHUIIEI0 MAaCH.

© | 4 © ®. | |

BigHocHa BigHocHa BigHocHa

Maca atoma = 16 maca atoma = 23 maca atoma = 14

Okcureny HaTpito Hitporeny
AO)=16 A/(Na)=23 A(N)=14

Cporogui BimHocHi aromMHI Macu
MaiKe BCiX XiMIiUHUX eJleMeHTiB BU3HA-

. . N . rnk.com.ua/
yeHi 3 BHMCOKOIO TOUHICTIO 1 HaBeIeHi 110470
B IIepPiogmuHiN TaOJIHII.

AHIMaLinHUA ponnk
«ATOMHa oguHMLA Macu»

BigHocHa MonekynsipHa Mmaca

Macu MOJeKyJ MOKHa XapaKTepu3yBaTH TaK caMo, AK i mMacu aro-
MiB. {151 XapaKTepHUCTHUKHW MOJIEKYJ BUKOPUCTOBYIOTH IOHATTA 8i0-
HOCHOL MOJEKYAAPHOL MACU.

@ Bingnocna moaekynspaa maca M, nokasye, y CKiJIbKU pas3iB Maca
rmeBHOI MoJieKyu Gisbina 3a 1/12 macu aroma Kap6ory-12 (*2C).

Ina peuoBuHu X:

m X
Mr (X) — MOJIEKYJIN ( )

1
—~m (12Q)
12 aToma
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AK MOXXHa BMW3HAUMTU BIJHOCHY MONEKYNAPHY Macy peyvyoBMHU 3a 1 XiMiYHOM
dopmynoio?

@ BizzHocHa MoJIeKyJaApHA Maca MOJEKYJIN JOPiBHIOE CYMi BimgHOC-
HUX aTOMHHMX MacC yCiX XiMiUHMX eJIeMEeHTiB, M0 MiCTATBbCS
Yy CKJali MOJIEKYJU, 3 ypaxyBaHHAM UYHCJIA aTOMiB KOXKHOTO
eJeMeHTa.

Maca monekynu cknaga€TbcA 3 mMac aToOMiB, WO ii YTBOPIOOTb

OpHa [Ba atomu
Monekyna lNpoporeny H
BogHo H,

Ot:ke, nasaA OOUMCIIEHHA BiJHOCHOI MOJIEKYJIAPHOI Macu MOJIEKYJIU
HeOoOXiTHO OOUYUCIUTU CYMYy BiJHOCHMX aTOMHHMX MAacC yCixX XiMiuHUX
eJIEMEHTIB y CKJIaJi MOJIEKYJaMr. SIKIO B MOJIEKYJII aTOMiB ImeBHOIO Xi-
MiuHOrO ejieMeHTa OiJIbIIIe OJHOr0, MOT0 BiIHOCHY aTOMHY MAacy Tpeda
IIOMHOMKUTHU Ha YUCJIO IIUX aTOMiB.

3BicHO, IO /11 OOYMCJIEHL CJIiJi BUKOPHCTOBYBATH TOYHi 3HAYEH-
HA BITHOCHMX aTOMHUX MAac, IPOTe IJA 3PYYHOCTI TyT i maji B mif-
PYYHUKY MU BHUKOPHCTOBYBAaTUMEMO OKPYIJIEHI 3HAUeHHS.

1 1,0080 Ona 6inblwocTi 17 35,45 ﬂ.I/IIJJe 3H?HEHHF| )
XIMIYHUX enemeHTIB R\ BiAHOCHOI aTOMHOI
H 3HaYeHHA BiAHOCHUX CI Macu Xnopy
ATOMHMX Mac OKpYMATb
Fipporex OKpYrNATb A0 Linux Xnop i3 TouHicTiO [0
yncen: A(H)=1 necsatux: A(Cl)=35,5
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= O0YMCAMMO BiJTHOCHY MOJIEKYJISAPHY Macy BYTIJIEKHCJIOTO Tasy.

BiaHocHa monekynapHa maca CO,

6 12,011 8 15,999 12
C O T16 x 2
Kap6oH OKcureH 44

I peyoBWH HEMOJIEKYJAPHOI OYyI0BM BUKOPHUCTOBYIOTH TEPMiH
g8i0HOCHA popMYNbHA MacA, TIPOTE CIOCiO OOUMCIIEHHS TaKUN CaMUIi.

B OO0uymcamMO BiZHOCHY (pOPMYJIBHY MacCy Xap4yoBOl COIM.

BigHocHa ¢dopmynbHa maca NaHCO,

23
m 2299 1 1,0080 12, 011 15 999 + 1
+
Na H 12
Hatpii Fipporex Kap60|-| OkcureH _1_6__X_ _3_
84

Po6ota 3 iHpopmauicio IIIIIINIEGNGGG

14. CkananiTe miarpamy Bewmna, mOpiBHABIIN TOHSITTS:
a) «BimHOCHA aToOMHa Maca» U «BiZHOCHa MOJIEKYJIAPHA Macar;
0) «BimHOCHA MOJIEKYJIAPHA Maca» i «BimHOCHA (popMyabHA Macar.

15. ChoromHi oAMHHUIIEI0 BUMIpPIOBAHHSA MACH B CHCTe-
mi SI e kimorpam. A B maBHi yacu pisHi Kpainu
KOPHUCTYBAJIMCA IIepeBaKHO CBOIMH YHIKaJIbHUMU
ONUMHUIAMMU.

Y mitonmcax cepemHboBiuHOI Pyci sragyroThca Taki
Mipu Baru (Macm), SK-OT: IIyl, I'PUBHSA, 30JIOTHUK. 3a
yaciB MOHI'OJIbCHKOI HaBaJIi TPUBHIO IOYaau pybda-

TH COKHMPOIO HA IIMATKN — OTpUMyBajau pyosai (Bix
ciaoBa «pybarm»). I3 momaTKoBMX miKepes misHauTe-
cAd Macy TaKuX OMWHUIIL BUMIpPIOBAHHA: OEPKOBEIlH, KuiBcbKka cpiGHa
myn, TPUBHA I 30JOTHUK y KijJorpamax (rpaMmax). rpvsHs, XI-XIII cT.
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16. Bunumrites i3 mepiogmunoil TabaMIli CHMMBOJIM i BigHOCHI aTOMHI Macu

(OKpyTJIeHi Mo IMiguX 4Ymces) XiMiuHUX ejieMeHTiB: Astominito, @ayopy,
IMuukry, Apreurymy, Cranymy.

17. JlisHaiiTecsa, XTO BBiB y HayKy IIOHATTA «BiJHOCHA aTOMHAa Maca». K

18

19

20

21

22

23

24

y Ti wacu Bu3HavUaJu BimHOocHy atomuy wmacy? IligroryiitTe mosimom-
JeHHA IJIs KJiacy.

O0unciiTh, aToM AKOTO eJieMeHTa Ba)KuWili i B cKiJbKuM pasis: a) Hi-
Tporeny um I'exnifo; 6) Okcureny uu Cynbdypy; B) @epymy uu Cuiiiriio;
r) Cynpdypy uum Kynpymy.

O6uncaits, ckigbkum atomiB OKcuUreHy MalOTh TaKy caMy Macy, SAK
onuH atToMm Kympymy.

OO0uwmcaiTy BigHOCHI MOJIeKYAAPHI (hopMyJIbHI) Macu pPeUuoBUH: a) XJO-
py Cly; 6) cyabpdaruaoi kucaoru Hy,SO,; B) caxaposu Ci,H,y,044; 1) Migi Cug
nm) aurigputy CaSOg; e) xpeiimu CaCOs; k) manaxity (CuOH),COs.
3anuiirite GopMyau I 00UMCIITHL BigHOCHI MOJEeKYyIApPHi ((HopMyJIbHi)
MacHu PeYoBMH: a) HATPiW xJsopuay; 06) KaJjablliii Opominy; B) ILJIIOM-
oym(2+) tiomupay; r) amiomiHiii oxcuay; a) "HiTporem(IIl) oxcumy.

PevoBuHy i3 cmcreMaTMYHOIO HAa3BOIO TiIpo-
TeH IMePOKCHUM y Io0yTi i MeAUIINHI HA3UBAIOTh
mepeKkucoM BogHIO. Uepes OakTepUIIUAHI BJa-
CTHBOCTi HOTO 3aCTOCOBYIOTH IJI OOPOOIeHHS
paH, naesiH@eKIil MeIMYHUX IHCTPYMEHTIiB.
Takosx BiH € CKJIAZHUKOM PiAKNX MUAHHUX
3aco0iB i BmOiiTOBauiB, aAKi MapkyioTh «He
MiCTUTB XJIOPY».

Y mepexuci BOAHIO BiJHOIIEHHSA 4YHCIa aTo-
miB Oxcureny # I'imporeny cranoButTh 1:1.
Busuaure ximiuHy Qopmysny mnepeKucy BOJ-
HIO, SIKIIO HOr0 BifHOCHA MOJIEKYJIsApHa Maca
mopiBHioe 34.

Miuepan mipuT cKJIazaeThbCcAa 3 IBOX XiMiuHMX
ereMeHTiB — Pepymy Ta Cyabdpypy — i mae
BimHOCHY QopmyapHy wMacy 120. Busuaurte
ximiuny opmyny 1miei peuoBUHH.

dopmyJia JKaCMOHAJIO, SKUUA 3YMOBJIIOE 3aIlax
kBiTiB xkKacmuny, CsH,CHC(C;H;;)CHO. O6-
YHUCJIITh MOTO BiTHOCHY MOJIEKYJIIPHY MAacy.
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Po3ymiHHa aBuw, npupogu (po6ota B rpynax) I
25. 3a MaJOHKaM# BU3HAUTE, YN CIPABAi BPiBHOBa)KeHi Tepesu.

6 _oo

HHHH
HHHH

26. Busuaure, y AKHI OiK CXUIATHCA
majJbKM Tepes3iB, AKIINO BifmycTu-
TH PYKY.

Yce noriyHo! AKLWO MM HEe MOXemMO BUMIPATU macy
NMeBHOro aToma, TO MAaEMO MOPIBHATM MOro 3 Macolo
iHWOro, «eTafloHHOro» aToma.

Tak, i Togi MOXKHa BM3HayaTu Macy
MONIeKYNIn AK CymMy Mac YCiX aTOMiB,
i3 AKMX BOHA CKJIAQOa€ETbCA.
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MACOBA YACTKA XIMIHHOIO

EJIEMEHTA B PEHOBWHI

AKWO MM BXe 3HAEMO, AK BM3HayaT! Macu
aToOMIB i MONieKyn, TO, BBa)alo, MOXeMO
M KiNbKiCHO xapakTepu3yBaTu CKfag PeyvyoBUH.

MwuHynoro poky mmu
XapakTepusyBanu CyMilli pe4yoBuH
MaCOBOIO YaCTKOK KOMMOHEHTIB.

HaneBHO, WoOCb MofibHe MOXHa
3aCTOCOBYBaT! M ANA XiMiYHUX CMOAYK.

=

B lllo o3Haua€e «onucatn AKICHUN i KiNbKiCHWI CKnag cymiwen»?
B AK 00UNCNIOTb MACOBY YACTKy KOMMOHEHTIB y Cymiwi?
B fAKi peyoBUHM Ha3MBalTb CKNagHUMK?

MacoBa 4yacTKa XiMiYHOro enemMeHTa B PeYOBWHiI

Bu B:Ke BMieTe BHKOPHCTOBYBATU MHOHATTS IIPO MAaCOBY YaCTKY IJIs
KiJIbKiCHOrO BUB3HAUEHHS CKJAny cyMimieirn peuoBuH. CKJIagHy pe-
YOBMHY He MOKHa Ha3BaTKU CYMIIIIII0 — CYMIIIIIO aTOMIiB PisHHX

XIMIYHUX €JeMeHTiB, TOMY III0 B PEYOBHMHI aTOMU CHOJIyUYeHI MiK CO-
0010 XiMIUHMMM 3BSI3KAMMU.

Yun MoXKe 3MiHIOBATUCA KiNbKICHWU CKnapa:
a) cymiwi peuyoBuH; 6) cknagHoi peyoBMHU? Bignosigb MOACHIT.
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Ximiurna ¢opmysia MicTuTh IIeBHY iH(oOpMAaIil0o HOpPO PEYOBUHY.
Bona Bupaikae He Jjwmire i1 aAKicHMHA ckJag (i3 AKMX XiMiUuHMX eJie-
MEHTIiB BOHA CKJIQHAETHCA), ajle M KiJbKICHUI CKJAaJ CIOJNYKH.

Hanpukaan, y monekyai Bogm aBa aromu IigporeHy crojydeni
3 ogauM aromoMm Okcureny. CymapHa BiJHOCHAa aToMHa Maca aTOMiB
I'inporeny mopiBHIOE 2 (2-A.(H)=2-1=2), a BizHOCHAa aToMHa Maca
aroma Oxcureny nopiBaioe 16 (A,.(O) = 16). Omxe, y MOJIeKyJIi BOauU
2 macoBi yactuHu [igporenmy moemHyioThcA i3 16 mMacoBuMu YacTu-
"HaMu OKcureny.

IITo6 ommcaTm KinbKiCHUI CKJIAJ CIOJYKHN, BUKOPUCTOBYIOTH Ma-
COBi YacTKM XiMiuHMX eJeMeHTiB y Hili. Macosa wacmka XimiuH020
eJleMeHma BU3HAUYAE, Ky UYACTUHY BiJi Macu PeUYOBUHU CTAHOBJATH
aromu (fIOHM) IBOTO XiMIiYHOTO eJieMeHTA.

MacoBy uacTKy XiMi4HOrO ejieMeHTa B CIIOJYIIi OOUYMCIIOITH AK
BiTHOIIIEHHSI aTOMHOI Macu IIbOrO eJleMeHTa 3 ypaxyBaHHAM YUCJa
oro aromiB (fioHiB) y MoseKysi ((hOpMyJIBbHIN OOWHWUIL) A0 BiZHOCHOI
MOJIEKYJIAPHOI ((h)OPMYJILHOI) Macu PEYOBUHU:

N(enremenTa)* A, (e1eMeHTa)

w(e1eMeHTa) =
( ) M (pe4yoBuHN) ’
Je w — MacoBa dYacTKa IIeBHOT'O XiMIiUHOTO eJeMeHTa, BUpakeHa
B YacTKaxX OJWHMNIII;
N — uwuciio aromiB (OHIB) IIHOTO eJeMeHTa, ITO3HAUYEHE iHIEeKCOM
y QOpPMYJi CIOJYKMU;
A, — BigHOCHaA aTOMHa Maca XiMiuHOro eJjieMeHTa;

M, — BigHOCHa MOJEKyJsapHA ((POPpMYyJIbHA) Maca PEUYOBUHM.

= MacoBy UYacTKy MOKHa BHpasKaTM B YaCTKaX OAWHUIIL abo
BigcoTkax. 1100 mmepeBecT YaCTKU OAUHUILL Y BiZICOTKH, CJIiT 06-
YHCJIeHi 3a (popMysI0I0 3HaUeHHsS YacTKU moMHoKuTH Ha 100 %.

® (CyMa MacoBHX UYACTOK YyCiX XiMIiUHMX eJIeMeHTiB, IIJ0 MiCTATb-
cd V CKJafAi crmoayku, mae gopiBHioBatum 1 a6o 100 %.

B Qi3yUyHUM B3MiCT MacoOBOlI YACTKM XIMIiUHOrO ejieMeHTa B CIO-
JYIi TOJATAaE B TOMY, IO YHUCEJBHO (IKIIO Yy BiJICOTKaX) BOHA
IOpiBHIOE Maci aTtomiB (#ioHiB) mboro enemenTta B 100 r peuo-
BUHU.
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MNMpuknapgn po3B'A3yBaHHA 3apad

3a MacoBMMM YAaCTKAMM XiIMIiYHMX €JeMEHTIiB y CIIOJYIli MOKHa BU-
3HAQUUTHU 11 CKJIAI.

O0uwncIIiTh MAcoOBiI UACTKM XiMIYHUWX eJIeMeHTiB
y Byriekucjaomy rasi CO,.

Bidomo: Poss’azanna:
CO, O0UMCJINMO BiJHOCHY MOJEKYIAPHY MAaCy BYIVIEKHCJIOI'O
sececeeceeeeceeeeer pagy: M(COy) =A(C)+2-A,(0)=12+2-16 = 44.
w(C) — 2 06 i Kap6ony i O :
w(©0) — ? uyncaumMo mMacoBi uacTku Kap6ony it Okcureny:
A (C 12
w(©) = 2O _22 _ 4 973, a60 27,3%,
M,(CO,) 44
2-A.(O0 2-16
w(O) = ©) = = 0,727, ado 72,7 %.
M,(CO,) 44

Cyma macoBux uacToKk KapOony it OKcureHy Mae [I0-
piBaoBatu 1. Tomy mMacoBy uacTKy OKcHTeHYy MOKHA
TaKOK OOUYMCINTH, BigHiMawmuwm Bif OJAWHUIIL MAaCOBY
yacTKy Kap6omy:

w(O)=1-w(C)=1-0,273 =0,727.
Bionogiov: w(C) =27,3%, w(O)="72,7%.

m OGuuciith Macy (r) aromiB OKCHUTeHY y BOJi Macolo
1 xr.

©000000000000000000000000000000000000000000 000000000

Bidomo: Poseé'azanna:

m(H,0) = 1 xr: O6uuciumo macoBy 4acTky OKCHIeHY y BOAL:

A0 16
=——=—=0,889, abo 88,9 %.

m(0) ? w(0) M(H,0) 18 abo Yo

MacoBa uacTKa XiMiUHOro ejleMeHTa B PEUYOBMHI BKa3ye,
AKY YacTHHY MACH CTAHOBUTH Iiell ejgeMeHT. OOUMCIMMO
macy aromiB Okcureny y Boji macoro 1 Kr:

m(0) = w(0)- m(H;0) = 0,889-1000 r = 889 r.
Bionogidv: m(0) =889 r.

©00c0000000000000000000000000000000
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Po6ota 3 iHpopmauicio I

27.00umciaiTh MacoBi UYacTKM BCiX XiMiuHMX eJIeMEHTIiB y CHOJyKax:
a) NOz; 6) PbClz; B) Nach3; P) HgSO4; ,II) Bag(PO4)2.

28. Ximiuma dopmyna raworosu — CgH;,04, a caxaposu — C;,H,04;.
O0uwnciith, y AKifi peuoBuHiI MacoBa uacTka Oxcureny OijibIma.

' 29. KBapn, — cuiainiin(IV) okcug — BUKOPHUCTOBY-
- \ I0Th AJIS BUPOOHUIITBA cKJia. OOUMCIiTh MacoBy
T S : yacTky Cuiimiio y xBapiii.

—— 30. Amoniak, abo amiak, — BajKJIMBa PEUOBHHA Xi-

MiuHOi mpomwucaoBocTi. BiH € cUpPOBUHOIO AJIs
oJlep:KaHHsa JOOPUB, CHHTE3y IIJacTMAac i IITyd4-
HUX BOJIOKOH, BUTOTOBJIEHHS PO3UMHHUKIB,
BUOYXiBKM, 3aC00iB O OUMIIEHHS CKJIA TOIIO.
Piskmit 3amax amoHiaKy B3JaTHUUA BUBECTU
JIOAUHY 31 cTaHy HENPUTOMHOCTi, TOMYy MOTO
3aCTOCOBYIOTH [IJIs1 HaJAHHSA MOJIIKAPCHKOI IOIIO-
MOT'H.

O6uuciaiTy Macy (r) aromiB I'imporemy, mro mic-
TaThecAd B amoHiaky NH; macoro 10 r.

Is momaTkoBUX miKepes HAisHailiTecd, AK Ha3UBa-
JU BONHUI PO3UMH aMOHiaKy aJxiMikm.

CucremaTuuHa Ha3Ba KYXOHHOI cojii — HaTpil
xJjopuz. [loboBa HOpMa BiKMBAHHSA COJIi, 32 PEKO-
mMeHganigsmMu BcecBiTHBOI opramisaiiii oxoponwu
snopoB’a (BOO3), — 2r. O6uucaite macy (T)
tioniB Harpiro B 3pasky cojyi Takoli wMacwu.

T'ematur — omme i3 MiHepagiB, AKWUHA BU-
KOPUCTOBYIOTH LIS oJleprKaHHA 3aJjisa.
CucreMaTHuuHa Ha3Ba MOro OCHOBHOT'O KOMIIOHEH-
ta — Qepym(3+) oxkcun. O0umciiTe Macy (Kr)
mouiB @epymy, 1m0 micTuthbed B 1 TOHHI remaTu-
Ty. U MOKHaA CTBEPIKYyBaTHU, IO caMe CTiJIbKH
3aJriza MOKHA OJep:KaTu 3 MiHepasay Takoi Mmacu?
Iz momarKoBuMX miKepeJs midHAWTECS ITOXOMKEH-
HS Ha3BU «T'eMaTUT» Ta iHIII TpaguiiiiHi Ha3BU
nporo minepaay. IlomikaBrecsa Tako:K, YoMy Iei
MiHepaJ BasKJUBUU AJIS iCTOPUKIB i apxeoJioris.
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Po3ymiHHa aBuw, npupogu (po6ota B rpynax) I

33. flx Bu BBaskaeTe, UM BiAPI3HAOTHCA BigHOCHI aToMHI Macu aromis
i #ioHiB, 1m0 3 HUX yTBOPHOOTHCA? IloACHITH CBOIO IYyMKY.

34. VaBite cebe TeXHOJOTOM / TE€XHOJIOTH-
HeI0 Ha 3aBOJAi 3 BHPOOHUIITBA CTaJi
(Baiza). Bamri mocTavaJbHUKHK IIPOIIO-
HYIOTH BaM PisHi BuUAM 3aji3HOl pynau:
depym(3+) orcum i depym(2+) cyab-
din. Ax momomo:ke BaM yMiHHS BU3HA-
YaTH MacoOBY YACTKYy eJeMeHTiB o0paTu
CUPOBUHY JJIsI BAIIIOTO BUPOOHUIITBA?

35. Yniisicexka cexitrpa NaNQO; it amonmiauma cemitpa NH,NO; — mommu-
peHi asotHi mobpmBa. IlopiBHAliTe MacoBy uacTKy Hitporeny B 1mmx
mobpuBax. Uy MOKHA Ile MOPIBHAHHSA 3MiMCHUTH 0e3 MaTeMAaTUUHUX
obunciaens? Yu mokHaA 3a BMicTom HiTporeny BusHaumTH, fAKe i3 mux
I0o0puB € e(eKTUBHIINUM IJ BUKOPUCTAHHS B CiJIbCBKOMY TOCIOZAP-
ctBi? IlosicHiTh cBOI BimmoBimi.

OT BMBUMAN MM LIIO MACOBY 4acTky. To 1 wo?

K Ha meHe, ue gyxe Baxnmso! Apxe
MacoBa 4YacTKa [Aa€ Ham TOYHUA YMICT
KOXHOro XiMiYHOro efnemeHTa B PeYOBMHI.

Tak! fKwo A 6yny TeXHOMOrUHelo,
TO 3HATVMY, CKiNIbKM CMPOBMHU NOTPIGHO AnA
OfilepXaHHA MeBHOI peyoBMHU. MacoBa yacTKa
XIMiYHOrO enemeHTa Ja€ 3MOry BU3HAUUTK
KiNbKiCHNA CKNag peyvyoBUHM, LLO AyXe
Ba)K/IMBO B HayLi Ta MPOMMCIOBOCTI.
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YCTAHOBJIEHHA XIMIMHUX
OOPMYN CMONYK

LlikaBo, 3HaUEHHA MACOBUX YAaCTOK €JIEMEHTIB
MOTPIOHI Nnwe TexHosoram i arpoHomam?

1 &

A ximikam TOAi HaBiWO BOHO?

Hy, moxnnso, Konucb
i 3HagobuTbCA...

AKWwo ana obumcneHHA MacoBMX YaCTOK eneMeHTIB HeobxigHa ximiuHa dopmy-
na PeyvyoBUHW, TO UM MOXHa PO3B'A3aTU 3BOPOTHY 3ajauyy: 38 MaCOBUMMW YacT-
KaMW efleMeHTIB YCTaHOBUTK XiMiuHy dbopmyny crionyku?

YcraHoBneHHA XimMiuHUX (OpMYyJ PEUYOBUH — OAHE 3 IEepIIuX 3a-
BIaHb, II0 IOCTAJM Ilepes XiMikaMu IIicJIg TOro, AK y XiMIiUHHX IO-
CHIIKEeHHAX II0YajJil 3aCTOCOBYBATHM BUMIpIOBaHHA. SHAIUYM MAacOBi
YaCTKU €JIEMEHTIB Yy CIIOJYIIi (K MOJIEKYJISPHOI, TaK 1 HEMOJIEKYJIIp-
HOi OymOBU), MOKHA BUSHAUYUTHU i1 BiTHOCHY MOJIEKYJIAPHY ((popMyib-
HY) Macy, a oT:Ke, 11 ximiuHy (opmy.y.

Hocnipxyemo, MoAeNoEMO, NPOEKTYEMO

3anponoHyinTe MaTeMaTUyHy MOAeNb AN BU3HAUYEHHA XiMiYHOI dopmynun peyo-
BVHW 3a BIJOMWMW MacOBUMW YaCcTKaMW eJIeMEHTIB.

@ 3BepHiTb yBary! T[lig yac po3s’A3yBaHHA 3afay, y AKMX MaCOBi YacTKM nopa-
HO Yy BIifCOTKax, 3pyyHille ofpa3y MepeBecTy iX Y YacTKu
Big oAMHWMUI gineHHAM Ha 100 %.
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Amnamizyemo ymoBy: HaM Bimo-
MO, III0 CHOJYKAa CKJAJA€Th-
csa 3 nouiB Pepymy Ta XJopy.
Bimoma Tako:x macoBa uacTKa
depymy, Ky OApasy IIEPEBO-
OUMO B YaCTKU Bim ogmHMILI.
3anucyeMo yMOBHY XiMiumy
GopMyJay CIOJIYKH

m YcTaHOBNIOEMO XiMiuHi popmynmn 6iHapHMX
cnonyk', AKWO HeBiAOMa BifHOCHa MoneKynapHa
(bopmynbHa) maca

AJropuT™M IOITIJIBHO 3aCTOCOBYBATH, SIKIIO 34 YMOBOIO 3ajadvi Bi-
JIOMO:

B 1[0 peuoBMHA € OiHApHOIO;

B gKUMU XiMIiYHMMHU ejleMeHTaM{ YTBOPEeHa PeYOBUHA;

®  MacoBa YacTKa OJHOTO 3 eJIEMEHTiB.

IlepeTBOproemMo MaTeMaTH4YHY (POPMYyJIy MAacoBOI YaCTKHU TakK,
1100 OOYMCJIUTH BiTHOCHY MOJIEKYJIAPHY Macy:

N (enemenTta)‘ A, (e1emeHnTa)
w (eJ1eMeHTA)

M, (pedyoBUHM) =

SAKio HaM BiOMO TpPO XiMIiUHWIT €JIeMEHT y CKJIaAi CIIOJY-
KM, TO MU 3HAEMO HMOTO BiHOCHY aToMHY Macy (A,). 3 yMoBu
TaKOK BijomMa #oro macoBa uacTkKa (w). Aje y ¢opmysi € Hesi-
moma BenmumHa N — 4ywnciio aToMiB (fi0HiB) miporo esemeHTa. Mu
3HAEMO, IO 3a3BUYaAll UMCJIO aTOMiB (#OHIB) y MoJieKyai ((op-
MYJbHIA OAWHUII) € HEeBEJIUKUM I[iJIUM YucJoM. ToMy MU MO-
sJKemo mpumyctutH, mo N =1 abo 2, 3 Torro.

Busnaure ximiuny gopmyny cononyru Pepymy
3 XJIopoM, Yy SIKOMY MacoBa uyacTka Pepymy cTaHO-
BUTL 44,1 %.

Bidomo: w(Fe)=44,1% =0,441.

ay cunoaykm @epymy 3 XJIOPOM.

Fe,Cl,

MisgKuMMH.
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Heob6xigmo Bu3HmauuTy ximiuny dopmy-

1 [ua 6ibln CKJIAJHUX PEUYOBUH Uepes BeJIUKY KiJIbKiCTh HEBIIOMUX BeJIUYUH OOUHNCIEHHA Oy Iy Th I'PO-
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Busznauaemo maTreMaTU4YHYy MO-
JIelIb: BUKOPUCTOBYEMO (hopMy-
Jy IOJis O0YUCJIeHHS BiJHOCHOI
(GopMyJIbHOI Macu PeYOBUHU
3a BiZlOMOI0O MAacoBOIO YaCTKOIO
XimMiuHOTO ejieMeHTa.

M. (peyoBuHM) =

eccccccce

N (enemeHTa) - A, (e1eMeHTa)

w(esleMeHTAa)

N(Fe)-A,(Fe) 156

ecccccccccce

IIpunyckaemo, mo N =1. M, (xsopuny) = = =
IlincraBigemo y dopmyiny Bino-: w(Fe) 0,441
Mi BeJMUMHN, 3 ypaxyBaHHAM, : = 127

Amnajnisyemo pesyabTaTtu 00-
YpcJIeHb 1 CKJaJZaeMo XiMiuHy
(GopMyJay CIOIYKM

OCKiNbKYM MU IIPUIYCTHUJIH,

mo y gopmyai oguH o Pepymy,
TO MoHM XJIOpYy MaioTh Macy
127-56 = 71. Ile BigmoBimae mBoM
onam Xuopy (A.(Cl) = 35,5)

Ximiuna ¢gopmynaa cmoayku — FeCl,

e0eccccccccscccccccscce

®dopmyaroemMo BigmoBias

m Busznautre ximiury ¢opmynry cooanykm Kadrito

3 OkcureHom, y akiii macoBa uacTka KaJrito cranHo-
BuTh 83 %. HassiTh I[j0 peUyOBMHY 3a CHCTEMAaTHU-
HOI0O HOMEHKJIaTyPOIo.

cee

Amamizyemo ymoBy: Ham Bimomo, : Bidomo: w(K)=83% =0,83.

IO CIIOJIyKa CKJIAQMaeThbCA Heo6xigHo BU3HAUUTH XiMiuHY (QopMy-
3 Kamiro Ta Oxcureny. Bigoma @ gy cmomykn.
TaKOK MacoBa uvacTKa Kauiro.

ecccee

IeJb: O0UMCJII0EMO BiTHOCHY

MOJIEKYJIIPHY Macy PeYOBUHU _
3a BiZJoMOI0 MAacoBOIO YAaCTKOIO w(esieMeHTa)
ximiuHOTO ejieMeHTa

3anucyeMo YMOBHY XiMiuHY K.,O,
dbopMyJsy cHOTYyKHU :
Busnauaemo mMareMaTHYHY MO- : M, (pewosumm) =

N (etemenTa) - A, (e1emenTa)

ececee

IIpunyckaemo, mo N =1. : N(K)-A,(K) 1-39
IlizcraBiasemo y dopmyay Bi- - M (cmomykn) = w(K) =083
IOMi BeIWUYMHHU, 3 ypaxyBaH- ’
mam, mo A(K) =39 P =47
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Amnajizyemo pesyJjabTaTu 00-
YHUCJEeHb i CKJIAaZaeMoO XiMiuHy
GopMyay CHOJIYKH

IToBTOpIOEMO OOUMCIEHHS, aje
3 IPUIYHIeHHAM, 1m0 N =2

IloBTOPHO aHaiByeMO PE3YyJib-
TaTH OOUMCJICHL i BU3HAYAEMO
XiMiuHy (DOPMYJIy CIIOJIYKH.

CriamgeMo Ha3BY CIOJIYKH
(muB. §2 i Tabaumio Ha c. 22).

®dopmyaI0€MO BiamMOBiAbL

OCKiJnbKY MU IPUIIYCTHJIHU, IO Yy (op-
myJai oguH o Kajiro, To HoHHU
Oxcureny maiorb mMacy 47—39 =8. Ile
BigmoBimae mosoBuHiI ioHa OKcureny,
II0 HEe MOXKJINBO

N(K)-A.(K) _ 2-39 — o4

IIvoro pasy ™MH TPUOYCTHUIU, IIIO
y opmyJi asa tionu Kauriro, Toxi fionn
Okcureny maioTh macy 94-—2-39 =16.
Ile BigmoBimae ogHomy ony OKcureny.

M, (crionnyKu) =

Kaumxiii okcun

Ximiuga gopmysia Kalxiii oKCULy —
K,0

m BusHauyaemo xiMiuHi ¢opmynm cnonyk sa macosm-
MW YacTKamMM XiMiYHMX efieMeHTiB, AKLWOo Bigoma

BigHOCHa monekynapHa (popmynbHa) maca

Ileit anropuTM AOIiJIBHO BUKOPHCTOBYBATH, AKIIIO 3a YMOBOIO 3a-
maui Bigomo:

AKMMHA XiMIYHEMMN eJIeMeHTaMM YyTBOpPeHa PedYOBMHA;

1[0 peuoBHHAa He 000B’A3KOBO OiHapHa;

MacoBi yacTKM Bcix (a00 MaiiKe BCiX) XiMIiUHMX eJIeMeHTiB;
BiJHOCHa MoOJIEKYJIsIpHaA ((popMyJsibHA) Maca PEUYOBUHU.

Ina posB’s3aHHA TaKuUX 3a7ad BHUKOPHCTOBYEMO (hopMy-
JYy IJis OOYMCJIEHHS MAacOBOI YaCTKH XiMIUHOIO eJIieMeHTa, aJie
IepeTBOPIOEMO Ii Tak, IOo0 MOXKHa OyJI0 OOYMCINTH UKCJIO aTo-
MiB II€BHOT'O eJIeMeHTa:

M, (pedyoBuHM) * W (e1eMeHTA)

N (e1emeHnTa) = A, (e1emenTa)
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@ 3BepHiTb yBary! Llein anropmTm Tako»K MOXHa 3aCTOCOBYBATU A1 PO3B’'A3aHHA
PO3rnAHYTUX BULe Nprknagis 1 i 2 nicna Toro, AK o6uncnnnm
BIAHOCHY MONEKYNAPHY Macy PeyOBUHMN.

Busmaute ximiumy ¢opmyny cnononyku KapOory
3 I'igporeHoM, BigHOCHA MOJIEKYJIApPHA Maca SIKOi
mopiBuioe 70, a macoBa uacTka KapbOoHy B Hili crTa-
HOBUTH 85,7 %.

Bidomo: w(C)=85,7% =0,857,
M.(CH,)) ="70.

Heob6ximHo BuBHauuTH XimMiuny ¢opmy-
JIy CHOJYKH.

Amnaxizyemo ymoBy: 3amucye-
MO YMOBHY XiMiuHy (opmyiy
cuoayku. Taxkosxk Bimomi Bin-
HOCHAa MOJIEKYJIIpHA Maca
CIOJIYKM Ta MacoBa YacTKa
Kapbony, Ky ompasy IepeBo-
OUMO B YaCTKH BiJl OZMHUIIL

C.H,

®eecccccccccccccsccscsscce e

BusnauaemMo MaTeMaTHYHY
MOJeJIb: TIePETBOPIOEMO
dopmysy niss oOUYMCIEeHHS Bif-
HOCHOI MOJIEKYJISAPHOI Macu
CIIOJYKU 3a BiJJOMOI0O MaCOBOIO
YaCTKOI0 XiMiyHOro ejgeMeHTa
TaK, 100 OOUMCIUTU KiJb-
KicTth aTomiB KapbGony.
IligcraBisiemo y opmyiry
BiloMi BeIMYMHM 3 ypaxyBaH-
Ham, mo A (C)=12

M., (peuoBuHM]) * Ww(EJIEMEHTA)

N (esremenTa) = A, (e;eMeHTa)

Ockinbku aromiB Kap6ony 5, ixmsa
cyMapHa BiJHOCHa aTOMHa Maca
5-12=60. Ot:xe, Ha I'inporen auiia-
erbesa maca (0—60 =10, o Bigmosimae
10 aTtomam Tigporeny

Amnainisyemo pesyJabTaTu 00-
YKUCJEeHb 1 CKJIAZAeMO XiMiuHy
(GopMyay CIOIYKM

dopmynaroemMo BiagmoBigb Ximiuna ¢gopmyna conoayku — C;Hi,

0000 0000000000000000000000000000000000000000000000000000000000
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Busnaute ximiuHy (hopmMyny KaabIIUTY, AKIIO MacoBa
yactka Kanbiito B HboMy cramoBuTh 40 %, a Kap-
oony — 12%. Tako:x kaabpuur MicTurh OKcures,
a toro BimHOCHa (popmysbHa Maca mopiBHIOe 100.

Amnamizyemo ymoBy:

3aIUCyeEMO YMOBHY XiMiuHy
GopmMyay KaJabIIUTY.

Bigomi macosi wactku Kauab-
mito Ta Kapbony, a Tako:X Bif-
HOCHa (popmyJsibHaA Maca

Buznayaemo mMaTeMaTHUUYHY
MOJeJIb: TIepepodIsIeEMO
dopmyny s obUMCIeHHS
BimHOCHOI (hOopMyJIBHOI Macu
3a BiJOMOI0O MAacOBOIO UYACTKOIO
TaK, 100 OOYMCJIUTU YKCJIO
aromis Kasbiiro.
IligcraBasemo y opmysny 3Ha-
YeHHS MacoBOi yacTKu Kaib-
IMiro Ta MOro BiZHOCHOI aTOMHOI
macu A,(Ca) =40

eccccee

ecccee

Bidomo: w(Ca)=40% =0,4,
w(C)=12% =0,12,

M, (Ca,C,0,) =100.

Heob6xigHo BuU3HaAUMTHU XiMiuHy (opmy-
Jy KaJbIUATY.

Ca,C,0,
M, (peuoBuHM]) - w(eIeMEHTA)
N (ertemeHTa) =
A, (ememeHTa)
100-0,4
N(Ca) = T =1

Omxe, v Gpopmyi 6iasa cumBoay Kajab-
miro ingexc 1

Tax camo BH3HaAYaeMO UYUCJIO
aromiB KapOony, ypaxoByoouu,
mo A(C)=12

Tax caMo OOUMCIUTH YMCJIIO
aromMiB OKcUTeHYy MU He MO-
JKeMo, ajJi’ke B YMOBi BifcyTHs
1oro MacoBa YacTKa.
3ragyemo, IO cyMa MAacCOBUX
YaCcTOK yCiX eJIeMeHTiB y CIIO-
aymi mopisuioe 1 (a6o 100 %)

3a 00YMCIIEHOI0 MACOBOIO UaCT-
Koo OKcureHy BU3HAYAEMO
YIICJIO HIOT0 aTOMiB

®dopmyar0eMo BiAmoBigh

12

w(0) = 1-w(Ca)-w(C)=1-0,4-0,12 =
= 0,48

100-0,48
NO) =75 =3
"Ximiuna dopmyra kazbmury — CaCOj
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Po6ota 3 iHpopmauicio I

36. Busuaute XimMiuny GQOpMyJay OKCHAY, ¥ AKOMY:
a) macoBa uyacTKa XpoMy CTaHOBUTH 52 %;
6) macoBa uactxa Pepymy cranosutb 70 %.

37. Busuaure ximiuny (GopMyJy CHOJYKMU:
a) Hirporeny 3 OkcureHom, y AKifi macoBa uyacTka OKCUTeHY CTaHO-
BuTh 63,2 %;
6) KapbGomy 3 I'izporenom, y skiii macoBa uacTka KapOoHy cTaHOBUTH
81,82 %.

38. Mimepan xaapromipur mictuth Kynpym (macosa uactxa 34,8 %), Pe-
py™ (macoBa uactka 30,4 %) ta Cyabdyp. Busumaure ximiuny dopmyry
XaJbKOIIIPUTY, AKIIO HOro BigHOCHaA (opMyJbHA Maca mopiBHIoe 184.

39. ITomupenuil MiHepaJ MarHeTUT cKJaagaceTbca 3 Pepymy i OKcureny.
BusHaute ximiuHy (hopmMysIly MarHeTury, AKINO MacoBa dacTKa Pepy-
My B HbOMY CTaHOBUTH 72,4 %, a fioro BimHOcHa (GopMyJbHa Maca J0-
piBHIOE 232.

40. Bigomuii mpoTuajepriiuuii 3aci® MICTUTH AKTHUBHY PEYOBHMHY, IO
ckaamaeTbesa 3 Kauabiito Ta Xiopy. BigmocHa ¢opmynabHa Maca CIO-
Jyku popisuioe 111, a macoBa uvactka XJjopy B Hil craHoBuTbh 64 % .
Busnaute ¢Qopmysy peduoBMHM Ta Ha3BiTh ii 3a cucTeMaTWYHOI HO-
MEHKJIaTypPOIO.

fl cborogHi cebe BiguyB neplloBigKprBayem! )

A Tn yAaBW, AK 6yno CknagHo neplmmM Ximikam BU3HauyaTu
dopmynn peyoBuH. Agxe cnoyatky Tpeba Oyno gisHaTncA
MaCOBi YaCTKN eflieMeHTiB, 30iICHMBLLM 6e3iu eKCnepuMEHTIB.

| Hemae rapaHTii, WO OTPMMAaELL
npaBuibHy Gopmyny...

YcTaHOBNEHHA XiMiYHMX PopmMyn — BenvKa
xiMmiyHa 3agava. Mn maemo waHyBaTtun
HaAYKOBLB i HayKOBMLb, AKi LM 3aMMaloTbCA.
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KUIbKICTb PEHOBUHMN.
MOJIAPHA MACA PEYOBUH

1 MOXy MOpIBHIOBATM MacK aTomiB, Macu Monekyn. HasiTb
XiMiUHi piBHAHHA BMito cknagatu! Ane AK yce ue MeHi
[OMOMOXe 3pPO3YyMIiTH, CKiNlbKK Tpeba 3BaXkUTU PEYOBUH,
wo6, npumipom, GeepBEPK BUrOTOBUTA?

Al uyna, AK Mili cTapwwnin 6paT Wocb
roBOPMB NPO AKMXOCb KOMaX...

Komaxu Ham JOMOMOXKYTb MONEKynu
niuntn? Wocb gmBHO!

O Mowipkyiire

Y akuin cnocib MoXHa BiflibpaT OfHaKoBe UYMC/IO MOMEKYN Pi3HUX PEYOBUH,
Hanpvknag, no ogHOMY MifIbIOHY MOJSIeKYn BOAWU Ta LyKpy?

1 Monb — nopuia pevyoBUHM

Maiizxe Bce, 1[0 JIOAMHA 0auuMTh HABKOJIO cebe, BOHA HaMaraeThbCA
omucaTy KiJbKicCHUMM XapakTepucTukamu. Tak, KoM MU BUTpava-
€MO BOJY, TO BU3HAUaeMO ii 00’eM: CKiJIbKHM JiTpiB (a60 KyOoMeTpiB)
BOAY BUTEKJIO 3 KpaHa. Kymyiouum IIyKepKu, MU IIOBiJOMJISIEMO IIPO-
JIaBIeBi MOTPiIOHY Macy: caMe CTiJIBKM I'paMiB BiH Mae 3BaKuTuU. AJjie
iHomi sHamHA Macu abo ob0’emy Oyae 3aMaJio.

YABiTb, WO y BaC € Kyna LyKepoK.
AIK [i3HaTUCA, CKINbKM LyKepoK

Y Ui Kyni? 3BiCHO, MOXHa NOMAIYNTH
BCi LyKepKU MO OfHIN.
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Ane cnpaBa NonerwyeTbes, AKLWO
LyKepKun po3dacoBaHi B nakeTu

3 OIHAKOBMM 4MCIIOM UyKepoK. Cnig
MOMHOMMWTWU UYMCIIO MAKETUKIB Ha UYMCIIO
LYKEPOK Y KOXXHOMY 3 HUX.

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 00

AK noniuntn atommn Kap6oHy
B Kyni Byrneto?

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 00

Habarato npocTiwe, AKWO aToMX NiYnTK
He Mo O4HOMY, @ TaKOX NMEBHUMM

nopuiamu.
1 monb H 6,02-10% aTomiB
ByrfeLo ; KapboHy

CnipaBgi, HayKoBUi 1 HayKoBuUi He nivyaTb

NOoAMHOKI aToMn abo Monekynu, a BigMipATb

ix nopuiamn. OfHa «eTafioHHa» nopuia 6yab-aKol
-'.-| '-.-

peyYoBUHN MicTUTb 6,02-10% yacTMHOK (aTomiB
abo monekyn). Lle pyxe 6arato! A nopuin
PEYOBMHMN, KA MICTUTb CTiIbKM YaCTMHOK, —
ue 1 monb.
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@ 1 Mop — 1Ie TaKa KiJgbKicTh peuoBuHU (IIOPI[isl), III0 MiCTUTH
6,02-10%® cTPYKTYpPHHX UYaCTHUHOK Ifiel peuoBuHH (aTomiB abo
MOJIEKYJI).

7 )

Yucno 6,02-10% HasmBaloTb uMciiom ABOrapo — Ha 4YeCTb BiOMOro iTaNincbKo-
ro ¢ismka i ximika Amegeo ABoragpo, xoya cam BiH i ragkm He maB npo ue. lNep-
WMM BM3HAUWTK YMCIIO YACTVHOK Y MEBHIiM nopLii peyoBMHU cnpobyBaB iHLWMIA
HaykoBeLb. [poTe ABoragpo 3po6uB HACTINbKM BEIMKWI BHECOK Yy CTaHOBJIEHHSA
MOJEKYNIAPHOI Teopii, Wo ue uncio Hasanm uymcnom Asoragpo. Libomy uwncny
[OpPIiBHIOE CcTana ABOragpo, ane B Hel € oANHNLA BUMIpOBaHHSA: 6,02-10% monb™.

Yucna, He KpaTtHi 10, M1 BMKOPUCTOBYEMO [OBOAI YacTo. Mpumipom, goba —

Lue nopuia yacy TpuBanictio 24 rogMHn. A OfuH CBITNOBUIM PiK — Ue BifCTaHb
y maike 9,5-10' km. MpuraganTte iHWI oAVHMLI BUMIPIOBaHHA 3 «HE3BUUYHUMUY
yncnamm.

7 )

B yKpaiHCbKin MOBi HeEBeNUKUN MeTeNnK, FyceHuUsa AKOro € LWKIAHWKOM BOB-
HAHUX BUPOGIB, — Ue Minb, a OAUHULA BUMIPIOBAHHA KiNIbKOCTI pPeYoBMHM —
MoJib. TOX He BapTo iX nuyTaTv. AHMINCbKoO mole TakoX CMiB3BYYHE 3 Ha3BOIO
TBapuHM mole — KpiT.

Mole

Minb

Monb

Z 6,02.108 *

Mole

CnoBa «MOnb» i «MOneKyna» — CrnifibHOKOPEHEeBi 1 MOXOAATb Bif NAaTUHCbKMX
cniB. CnoBo «monekyna» 6yno TpaHcpopmMoBaHe 3i C/IOBOCMONYYEHHA «MoJec-
Kopnyckyna», TOOTO MasieHbKa YacTuMHKaA.
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Monb — oauHMLA BUMIpPIOBaHHA KiNIbKOCTi pe4YoBUHU

Mosb — 1e OgWHUILA BUMipIOBaHHSA, AK, IPUMipoM, Kijgorpam, meTp,
CeKyHaa Tomio. SIKINo KijgorpaM — OAWHUILA BUMIPIOBaHHSA Macu, TO
(isuuHy BeJIWMUYUHY, AKY BUMIPIOIOTH Y MOJIAX, HAa3UBAIOThb KiJAbKiCMb
peuwosunu. Ii mMO3HAYAIOTH JATHHCHKOIO JIITEPOIO M.

@ KinskicTs peuoBuHM — (hismuHa BEJIMUYMHA, IO XapaKTepPU3ye
YUCJI0 ONHOTUITHUX YACTUHOK PEYOBMHHU (aTOMiB, MOJIEKY.JI,
WOHIB TOIIO).

KinbkicTh peuoBMHM XapaKTepH3ye, CKiJIbKM YACTHMHOK PEUYOBUHUI
MiCTHUTLCA B II€BHOMY 3PasKy.

Byrneub cknagaetbcs 3 atomiB Kap6oHy, a cipka — 3 atomiB Cynboypy

OpHaKkoBi Macu, ane pi3Hi OpHaKoBi KinbKOCTi peyoBMHM aTOMIB
KiNbKOCTi peyoBMHU aToOMIB KapboHy n Cynboypy, ane pisHi macu
(ta 06'emnm)

IloHATTA «KiJMBKICTH pPEUYOBUHU»
3aCTOCOBHE [JIA BCiX YACTHMHOK pPeYo-
BUHU. 3a XiMiuHOIO (hOPMYJIOIO CIIOIY-

KM, AKIIO BifloMa KiJIbKIiCTh PEYOBMHU rnk.com.ua/
ii momexkyn (hOpMYJBHUX OJWUHUIID), 110970
MO’KHA BUSHAUUTHU KiJbKICTH pPEYOBU- -
. . . AHIMaUinHUA ponnk
H1 BC1X aTOMI1B Yy 11 CKJIanAl. «[1oHATTA NPO KiNbKiCTb PevyoBUHU»
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1 monb 1 Monb aTomiB

monekyn H,O Okcureny
ﬁ 2 MOnb aToMmiB
g 8 d ligporeHy
F A E 7

1 Monib MoneKyn 3 monb aTomis

MonsapHa mMmaca

Ha sBuuaiiHuxX Tepesax BUMIPATU MacU TaKUX MaJIeHbKUX YAaCTUHOK,
AK MOJIEKYyJaM, HeMOoXKJuBo. IIpoTe, AKII0O MM MaeMO 3pas3oK KiJbKi-
CTIO PedyoBHMHU 1 MOJIb, TO Macy TaKol KiJIbLKOCTi PeUOBMHU BUMIpATHU
I[IJIKOM peaJIbHO HABITH HA KYXOHHUX Barax. Macy oJHOro MoJjs pe-
YOBUHU HA3UBAIOTH MOJAAPHOW MACOH PEUOBUHMU.

@ Moasapaa mMaca — Ile Maca Pe4YOBHMHM KiJTbKicTiO 1 MOJB.

Monsapua maca — 1ie (pismuHa BeJaMUYNHA, IO JOPiBHIOE BimmHO-
IIIeHHI0O MAcH PEYOBHHH 0 KiJIBKOCTI pPEeYoBMHHU. II ITO3HAUAIOTH Be-
JUKOI0 JiTtepoio M Ta 0GUMCIIOIOTL 3a (hOPMYJIOHO:

m

M=

3a dopmynoto ana obYMCNEHHS MOASPHOI Macu BU3HAUTe OAVHMULIO BUMIpIO-
BaHHA L€l BENUYNHN.

Bu3HayeHHA MONSIPHOI Macu pe4vYoBUHU

Monspra maca M, BupakeHa B I'/MOJIb, YHCEJBHO TOPiBHIOE BimgHOC-
HiT mMoaerkynapHin maci M,. Tomy 3a BimomMoi0 (hOpMYJIOI0 PEUYOBUHU
ii OOUYMCJIIOIOTE TAK CaMo.
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O0uymucIMMO MOJIIPHY Macy MeTaHy.

MonsapHa maca CH,
+ 12
Kap60|-| FlnporeH 1x4
12,01 1,008 = 16 (r/monb)

s mpocTux pedoBHMH aToMHOI (I MeTasiuHOI) OymoBM MOJISPHA
Maca 4YHMCEeJbHO NOPIBHIOE BiJHOCHIM aTOMHIN Maci.

79
Au

Aypym

A(Au)=197 196,97 A(Q)=12
M(Au)=197 r/monb M(C)=12 r/monb

PisHi peuoBMHM CKJIAZAIOThCA 3 PIiSHUX MOJIEKYyJa ((hopmMynabHUX
OOWHUIEL), SIKi MaioTh pisHI Macu. SKIIO B3ATH HeKiJbKa PEYOBUH
KLJIBKiCTIO peuoBHMHM II0 1 MOJIb, MOXKHA HOMITHTH, IO IIi HOPIii pis-
HATHCS 3a MAacolo II 3aiiMaloTh PisHi 00’eMu.

Maca uykpy kinbkictio 1 monb — 342, a Boan — nuwe 18r1

F1 F1 P

T MO | i | Mot | Wi
|1H r] {55 Fl L Y| [ p
- e b '
BOJA KyXOHHa Ciflb  cynbdaTHa Kucsora uyKkop

H,O NaCl H,SO, Ci,H2,04,

OueBugHO, 110 OiJbIla Maca OXHiel MoJgeKyau, TO OiJbIlla I MO-
JSIpHA Maca PEYOBHHU, IO CKJIALAETHLCSI 3 TAKUX MOJEKYII.

Hocn iA)KyeMO, MoAeNnneEMoO, NPOEKTYEMO

3anponoHynTe cnocié mofentoBaHHA O6'€KTIB KinbKicTiO peyoBMHM 1 MoOfb.
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O6umncneHHss 3 BUKOPUCTaAHHAM MOJIIPHOI Macwu

O0UYMCIIiTE MOJAPHY Macy KaJbIIMHOBAHOI COIU
Na,CO;.

Bidomo: Posé’sazanns:
Na,CO; : OGumcnumo BifHOCHY (OPMYJIBHY MAacCy KasbIHHOBAHOL
...................... : coam:
M(Na,CO;) — ? ¢ M,(Na,CO3)=2-A,(Na)+A,(C)+3-A4,(0)=2-23+12+
¢ +3-16 = 106.

: MonapHa Maca 4YHCeJbHO HOPiBHIOE BimHOCHIH (op-
¢ myabHiN maci, oTske: M(NayCOs) =106 r/moub.

: Bidnosidv: M(Na,CO,) = 106 r/mous.

OO6uncCIIiTh Macy KaJbIIMHOBAHOI COOM KiJIBKiCTIO pe-
yoBuHu 0,5 MOJIb.

Bidomo: i Pose’azanna:

n(Na,CO;) = tm=nM

= 0,5 moJb . O0umcauMO MOJIAPHY Macy coxu (muB. mpukJjaang 1).
...................... ¢ OGUMCINMO Macy COJIN:

m(Na,CO;) — ? : m(NayCO;) = n(Na,CO;) M(Na,CO;) =
¢ =0,5mosb- 106 r/Moab = 53 T.

! Bidnosids: m(Na,CO;) =53 r.

m O0umCTiTh KiJIBKICTh PEUOBHMHU BOAU Macomo 1 KrT.

Bidomo: Posg’nsanna:
m(H;0)=1 xr : ,_M
: M

ooooooooooooooooooooooo

¢ O0UMCaIUMO MOJIAPHY Macy BOMM:
n(H,0) — ? : M(H,0)=2-1+16 = 18 r/m05.

_m(H,0) _ 10001
M(H,0) 18 r/momb

! Bionogiow: n(H,0)~= 55,6 moJb.

n(H,0) =~ 55,6 MOJIb.

§6. KinbkicTb peyoBrHn. MonapHa maca peyosuH 51

Migpy4yHuk BupasHuyTea "PaHok"



B0 niaimecn sinsue )|

3-nomi>k BiZOMMX PeYOBUH HalbINbLLy MONAPHY Macy Mae 6inok TiTWMH, mone-
KynapHa ¢dopmyna AKoro Ciser19H270466N456880520385011. MonApHa maca TiTMHY [Jo-
piBHIoE 3 816 030 r/monb, TO6TO Uel 6iNOK KifbKicTio 1 MONb BaXkWTb Maiixe
4 TOHHN!

Po6ota 3 iHdpopmauicio NG

41. O6unciiTh KinbKicTh peuoBMHM aToMiB (a00 MOHIB) KOMXHOrO XiMiuHo-
ro ejJeMeHTa, II[0 MICTUThCA B pedyoBMHAX KinbkicTio 1 moan: a) Cly;
6) HzSO4; B) H3PO4; I‘) Fezog; I() Ca(OH)g.

42. Oouunciaits MmosaspHi macu peuoBuH: a) H,S; 6) NHs; B) Fy; r) CaCOg;
m) SO,; e) NaOH; :x) K,SO,; u) Fe(NO;)s; x) NaAl(OH),.

43. O0uncaiTh KinbKicTh peuoBHHU: a) 3ajaisa macowm 7 r; 6) asory N, ma-
coio 21 r; B) Kpeiinu CaCO; macoro 500 r; r) xapuoBoi (IuTHOI) comm
NaHCO; macoro 10 xr.

44, O6uuciaite mMacy (r): a) Boguio H, KinbKicTio peuoBuHU 2 MOJIb; 0) KucC-
HI0 O, KiTbKicTiO peuoBuHU 3 MOJb; B) Bogu H,O KigbKicTiO peuoBHMHU
2,5 moab; 1) nykpy C;2H,,0;; KinbKicTio peuoBunu 0,75 mMoab; &) 30-
Jora KimbKicTio peuoBuuu 0,08 mMoib.

45, O6uunciiTh MOJAPHI Macu I YCTAHOBITH HA3BU IIPOCTHUX PEUYOBUH,
AKIIO Maca 3pasKa KiJbKicTio peuoBMHU: a) 7 MOJIb JopiBHIOE 444,5 T}
6) 3,5 moab mopiBHioe 84 1; B) 0,25 Moab mopiBHIOE 8 T.

46. Busnaure, Maca SKOro spaska Oijgbmna: a) KumcHiO O, KiJgbKicTio pe-
YOBMHU 3 MOJb UM a30Ty N, KijbKicTio peuoBuHu 2 MOJb; 0) BOAHU
H,0 kinpkicrio peuoBunu 5 mouab uu xjgopy Cl, KigbKicTio pedyoBuUHH
1,4 moub; B) Herammenoro BanHa CaO kKimbkicTio pevoBuHM 1 MOJIBL UM
najsienoi maruesii MgO kinbkicTio pewoBmHU 1,5 MOJB.

47. O6unciiTh KinbkicTs pedoBumHmM artomiB OKcureny B: a) cipumcromy
raszi SO, KimbKicTio peuoBMHM 3 MOJIb; 0) MigHiit oxammuai CuO macoro
40 .

48.Y sixomy 3paskKy Oijibiire mosekysa: y KucHi O, unm B 030HI O3 Macoro
mo 100 r?

49, Maca 3spaska mirpatHoi xucaoru HNO; mopiBamoe 126 r. O6uwmciaiTh
y IIbOMY 3pas3Ky KiJIbKiCTh pPEeUOBMHU: a) MOJIEKYJ HITpaTHOI KMCJIO-
tu; 6) aromiB HiTporemy; B) aromiB I'imporeny; r) aromiB Okcureny.
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50. KinpKicTh peuoBmHHU 3paska cunoayku Kap6omy 3 Tigmporemom macoio
0,8 r mopiBuioe 0,05 moab. OO0UMCIITH MOJIAPHY MAacy Iliei peuoBUHUI
Ta BH3HAUTE i1 (hopMyJay.
Po3ymiHHa aBuw, npupogu (po6ota B rpynax) I

51. IToscHiIT, MaJMIOHOK i CKJAAiTh miarpamy BeHHA, HOPiBHABIIN IOHST-
TS «BiHOCHA MOJIEKYJIApDHA Maca» i «MOJIApHA Macas.

1 monb BOANU

OpHa Monekyna Boam

BinHocHa monekynspHa maca: MonsipHa maca:
16+1+1=18 18 r/monb

52. VaBuTu, HACKIIBKHU BeJMKe UYMCJI0 ABOraapo, MOMKHA TaK: AKIIO PiB-
HOMipHO poscHuIIaTH II0 BCili moBepxHi Hamroi miaametu (i BomHiin Ta-
KoxK) 6,02-10% mimwmmor miamerpom 1 MM, TO BOHM YTBOPATHL IIAp
micKky 3aBTOBIIKM 60 cM. 3ampoIloHyHTe CBOI aHAJOTII, AKUMU MOK-
Ha IIPOiJIIOCTPYBaTH BeJIMUE3HiCTh umcsaa ABOrajapo.

3'acyBanocs, Wo AUBHE C/IOBO «MOJflb» — L& OAMHMLA BUMIPIOBAHHS,
AKa QA€ 3MOry TOYHO BM3HAUUTK YMCNIO YACTVMHOK Y PEYOBWHI.

Lle Hibn ceKkpeTHUI Koy OO BMMIPIOBAHHA XiMiUHUX
peyoBuH. Tenep MM 3HAEMO, AK BUKOPUCTOBYBATU
KifIbKiCTb PeUYOBUHM ANA PO3paxyHKiB Mac.

SIS SEED
Tak, ue cnpagi KopucHo! BrnasnAeTbcs,
y Ximii € cBoi ocobnusi ognHMLI
BUMIpPIOBaHHA, i MO/Ib — OfHa 3 HUX.
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PO3PAXYHKU 3A XIMIYHUMU
PIBHAHHAMMU

AKWO MM 3HAEMO 3anexKHiCTb MK Macol peyvyoBUH
i UNCIIOM MONEKYJ], TO YA MOXKEMO BXe CaMOCTINHO
nucatn «peuentu» AnA XiMiYHUX NepeTBOpPeHb?

n )iy I

Tak, 3HaUM KiNbKOCTi PeYOBUHM
Ta MOMAPHI MacK, MOXeMO [i3HaTnCA
KifIbKiCTb nopuin pevyoBmHW. Ane AK ue
«NpUB'A3aTU» JO XiMIYHUX PIBHAHbL?

Hocnipxyemo, MoAeNOEMO, NPOEKTYEMO

3a piBHAHHAM XiMiYHOI peakuii cknafdiTb MaTemMaTUyHy Mofenb obUUCNIeHHSA
Macu abo KinbKOCTi peyoBUMHM OfHIEl cnonykn (peakTaHTa' abo NpopyKTy pe-
aKuii), AKWo BigoMa mMaca abo KinbKiCTb PEUYOBMHUN iHLIOFO «y4YaCHUKa» peakuii.

Konu kyxap rorye crpaBy, BiH BiIIOBifHO MO pelenTa 3MiIllye Xap-
YOBi MPOAYKTU B YiTKO BH3HAUEHUX MNPOIOPHiAX (BimHOIMEeHHIX). Tax
caMo ¥ XiMiK /XiMiKUHA mepen 3AiMiCHEHHAM XiMiuHOI peakiIiii mae
BUPIMINUTU, ¥ AKUX MPOMOPIiAX CJiJ 3MiIIaTy peaKTaHTH, a TaKOK
00YMCINTH Macy HIPOAYKTiB, III0 MAlOTh YTBOPUTHUCH.

IIi pospaxyHKuM MOKHa 3OIMCHUTH 3a XiMIiYHUMU PiBHAHHAMU.
ArImo BigoMa Maca OZHOTO 3 «YYaCHMKiB» peakIlii, TO MOKHA BU3Ha-
YUTH MacCHU BCiX iHIIIMX PEUOBUH — i1 PeaKTaHTIB, 1 IPOAYKTiB peakIii.

3a xiMiuHMM piBHAHHAM MOKHA BU3HAUUTH, SKi PEUOBUHU Ta
B SKOMY BiJHOIIIEHHi pearyioTh, a TaKOXX y SIKOMY BiJHOIIIEHHi yTBO-
PIOIOTBCA HPOAYKTU PeakrIrii.

1 3a perxomenpgaiiero IUPAC, peuoBuHU, sIKi BCTymaoTh y XiMiuHy peakIrito (BUTpadyaroThbCA i vac
ximiuHOI peakiiii), Ha3UBaOThH peaKTaHTaAMU.
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o nmpukaazny, 3a xiMiYHMM DPiBHAHHAM peakIiii BOAHIO 3 a30TOM:
N2 + 3H2 = 2NH3

My 0aummMo, IO OZHA MOJeKyJa a3ory N, pearye 3 TpboMa MOJIEKY-
aJamMu BomgHIO H, 3 yTBOpeHHsAM ABOX MoJeKya amoHiaxy NHi.

Taxe came BimgHOIIEHHSA I JAJA KiJIbKOCTEeHl PEUYOBUH YCiX «yuac-
HUKiB» peakriIrii:

/ \ / )
+ —
~ \
a30T KifbKiCcTio pearye 3 BOAHEM npu LbOMY YTBOPIOETbCA
1 monb KinbkicTio 3 monb aMOHiaK KinbKicTio 2 Mofb

ARmio gaa s3mificHeHHa Ifiel peakKIlil B3ATHM He TPU MOJII BOJIHIO,
a Oymp-AKYy iHITY KiJbKiCTh PEYOBMHU BOAHIO (mpuMmipom, 1,5 MoJb),
TO KiJIBKICTh PEUOBMHU as30Ty, AKHH IIpopearye, Oyae BTPUYi MeH-
11010, Hi}K KiJBKicTh peduoBmHU BOAHIO, ToOTO n(N,) = 0,5 MOIb:

n(Hy):n(N,)=1,5:0,5=3:1

Ot:ke, pedoBUHU 0epyTh yUACTh V XiMIiUHMX peakIisax y KiJbKoc-
TAX, 1110 IPOIOPIIifiHi KoedilieHTaM y piBHAHHI peakIiii — cmexiome-
mpuinum Koe@iyienmam. IHaKIIe KaKyum, BiIHOIIIEHHA KiJIbKOCTeM
PEUYOBUHU peaKTaHTiB (Y MOJAX) JOPiBHIOE BiJTHOITIEHHIO BiAIMOBiTHUX
Koe(illieHTiB y piBHAHHI peakiIrii.

s Oynb-AKOI XimiuHOI peakiIiii, Ky MOXKHa OIIMCATU
PiBHAHHAM:
aA+bB=cC
CIIPaBEIJUBUMI € BiTHOIIIEHHSA OJIs KiJIbKOCTEH PEeYOBHHU
OyAb-AKUX «yYaCHUKiB» peakIrii:
n(A n(A) a nB) b
nA)_a s MA) _a o nB)

— s —

nB) b’ nC) ¢ n(C) ¢

3a TaKUM IIPUHIIUIIOM MOKHA CKJIAJATU BiTHOIIIEHHS MiXK OyIb-IKU-
MHI peaKTaHTaMH ab0 HOPOAYKTaMM, i iX MOKHA BUKOPHCTOBYBATHU
1T BUBHAUEHHS Mac HEOOXiTHMX peaKTaHTIiB ab0 Mac TPOAYKTiB.
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OOuMCITiTh KiJBbKiCTh PEUOBMHU KHUCHIO, AKWUA He-
OOXimHUNA IJIs CIIAaJIIOBAaHHSA CIPKOBOAHIO KiJBbKiCTIO
peuoBuHU 1,5 MOJIb, SKIIO IIiJf Yac peakIilii yTBOPIO-
otbea cyabPyp(IV) oxkcun i Boma.

AmnajnizyemMo ymMoOBYy: HaM BijoMa KiJb-
KicTh peuoBuHU cipkoBomuio. Cipko-
BOJIeHb — IIe rigporeH cyabdim H,S.
Heob6xiguHo obumcanTi KiJIbKicTh pe-
YOBUHU KUCHIO

Bidomo: n(H,S)=1,5 moJb.

O6uucnumu: n(0y)

CkramaeMo IPOMOPIiI0: 32 YMOBOIO

BijoMa KiJIbKiCTh PEUOBHHU CipKO- n(HZS): E

BOJHIO, a He BijoMa KiIbKicThb pe- n0z) 3

YOBUHU KMCHIO, TOXX HeEOoOXigHo

CKJIACTHU BiJHOIIEHHS KiJbKocTen

PEeUYOBMHU CipKOBOAHIO Ta KMCHIO

B orpumanomy piBHSHHI HeBimoma

KiJIbKiCTh PEUYOBHMHU KUCHIO, TOXK n(0,) = n(H,S)-3

IIePeTBOPIOEMO HOTO AJA OOUMCIIeH- 2

Ha n(0,)

Iligcrasnsemo y gopmyay Bimomi n(H;S)'3 1.5 monb-3

BEJIMUMHU H 06UUCIIOEMO n(0,) = 2 == 9 =
= 2,25 MoJIb

®DopmyaroeMo BiAmoBigs n(0;) = 2,25 moub

O6uuciitTe macy (r) dochop(V) orkcunmy, AKUA MOXK-
Ha ofiepsKaTy B3aeMoicio (ochopy 3 KHCHEM Kijb-

KicTio peuoBuHmU 0,5 MOJIB.

0000 00000000000000000000000000000000000000000000000000000000000000000000000

Amnajnmizyemo ymMoBy: HaM Bimoma
KiJIBKiCTh PEYOBMHU KUCHIO.
HeobxigHo o0umcauTu macy
dochop(V) oxcuny

Bidomo: n(0,) =0,5 moub.

O6uucnumu: m(P,05)

eeccccccsccce
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4P+ 502 = 2P205

©000000000000000000000000000000000000000000 o

3amnncyeMo PiBHAHHA peakiii

©0000000000000000000000000000000000000000000000000

CkiIamaeMo IPOMOPIIiIO: 3a YMOBOIO
BiloMa KiJIBKiCTh PEYOBMHU KUCHIO,
a He BifjomMa Maca OKCHUAY, TOK He00-
XiTHO CKJACTH BigHOIIIEHHA KiJbKO-
CTell PeYOBUHU OKCHUAY i KHCHIO

©0000000000000000000000000000000000000000000000000

B orpumanomy piBHAHHI HeBigoMa Kilb-
KicTb pPeyoBMHH OKCHIY, TOXK IIEPeTBO-
proemo ioro aas obumciaeHHa n(P,0s)

IligcraBissemo y dopmyny Bimomi
BeJIMUYNHNI W O0OYMCIIIOEMO

n(P:0;) _ 2

n(0y) o

©000000000000000000000000000000000000000000 o

‘2
n(P205) = M%L
n(P,0;) = ”(052)'2 = QoMo 2 _

= 0,2 moJb

m(P,0;) = n(P;0;)- M(P;0;) =
=0,2 Mmoap*(2:31+5-16) r/mMoub =
=28,4r

©000000000000000000000000000000000000000000 o

m(P205) = 28,4: r

©0000000000000000000000000000000000000000000000000

3a BimoMo0 KiJgbKicTioO peuoBuHU (hoc-
dop(V) oxcugy BusHauaeMo Horo mMmacy

©0000000000000000000000000000000000000000000000000

®dopmyrroemMo BigmoBigh

Cnanuiu meran macor 48 r. O6uuciites macy (r) Bu-
TPAueHOT0 KWCHIO, AKINO IIiJl Yac peakIlil yTBOPUIU-

ca xap6ou(IV) okcupg i Boma.

00000 0000000000000000000000000000000000000000000000000000000000

AmnajnizyemMo ymMoOBYy: HaM BioMa Maca
MeTaHy.
Heob6xigHo o0umcanT mMacy KHCHIO

©0000000000000000000000000000000000000000000000000

3amnncyeMo PiBHAHHA peakirii

©0000000000000000000000000000000000000000000000000

Ilepen ckaamamuHAM IpolopIilii BapTo

Bidomo: m(CH,) =48 .

Oo6yucaumu: m(0O,)

©000000000000000000000000000000000000000000 o

CH4 + 202 = COZ + 2H20

©000000000000000000000000000000000000000000 o

m(CH,) _ 48 1

Bci mami B rpamax IepeBecTH B MOJIL n(CH,) = M(CH4)_(12 +4-)r /Moﬂ:
= 3 MOJIb

CxragaeMo MPOMOPIIil0: MU 3HAEMO

KinbkicTs pewomEM Meramy, a me pi- : MCH9) _ 1

noMa Maca KICHIO, TOK HeoOXigHO n(0y) 2

CKJIaCTH BiMHOIIIEHHA KiJbKocTel pe-
YOBUHU METAaHYy W KMCHIO

0000000000000 0000000000000000000000000000000
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B orpumanmomy piBHAHHI He Bimoma
KiJIbKiCTh pPEeYOBMHU KHCHIO, TOMK IIe-
peTBopreEMO HOTO0 IJIsT OOUMCIECHHS

3a BioMOIO KiJIBbKiCTIO PEeUYOBUHU
KHCHIO BU3HAYAEMO HOT0 Macy

dopmyaroemMo BiamoBigb

.
.

ecccccccccce

ecccccce

n(0,) =n(CH,):2 =3 mosb*2 =
= 6 MoJBb

m(0,) = n(0z) M(0,) =
=6 mosb-32 r/monb =192 1

m(0,) =192 T

Posunn kKaibmiii xjgopuay macoio 500 r i3 mMacoBoro
YacTKOI0 po3umueHoi peuoBuHu 1,11 % smimanm is
comoro Na,CO;, y34TOI0 B JOCTAaTHLBOMY IJIA PeaKIrii
o0'emi. Ilixm yac peakiil yTBopmMJIMCA KAaJbIliil Kap-

oomar CaCO; i marpit xjgopua. OOuwmciaite macy (T)
YTBOPEHOT'O KaJIbIlifi KapOoHATY.

Amnajnizyemo ymMoBy: HaM BijomMa Maca
PO3UMHY KaJbIlili XJIOPUAY Ta MacoBa
YyacTKa COJIi B HbOMY.

Heo0OxigHo o0uUMCANTH Macy KaJabIliii
KapboHAaTYy

BurkopucroByemo (hopmyay aas
00YMCJIeHHSA MAaCOBOI YaCTKU
PEeUYOBMHM B PO3UUHI.

O0UYMCII0EMO Macy KaJbIif XJIOPUAY.

O06umcaI0eMO KiJbKiCTh peuoBUHUI
KaJIBI[if XJOPUIY

CkinagmaeMo mpomopiiio: BizomMa Kijb-
KicThb pEYOBMHM KaJbI[ifi XJOPHUAY,
a He BimomMa Maca KaJbIliii KapOoHa-
Ty, TOXK HEOOXiJHO CKJIACTU BiJHOIIIEH-
HA IXHIX KiJbKOCTel!l peuyoBUHU
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ececcccce

ecee

ecee

Bidomo: m(posuuny CaCl,) =
=500,

w(CaCly)=1,11%, a6o 0,0111.
Oo6yucnumu: m(CaCOs)

w(PEUOBUHI) = m(pe4oBUHN)
m(po34uHy)
w(CaCly) = m(CaCly)

m(posuuny CaCl,)
m(CaCl,) = m(posuuny CaCl,)-
-w(CaCly) =500r-0,0111 =5,55r.

_ m(CaCly) _
n(CacCl,)= —M(CaCI2) =
5,551
- J =0,05
(40+2-35,5)r/Monb MOZE
n(CaCly) 1
n(CaCo0;) 1
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Bigmomenusa mopiBuioe 1:1, ToK Kiab-
KOCTi pPeYyoBHH OJHAKOBI

©0000000000000000000000000000000000000000000000000

3a BiOMOIO KiJbKicTIO pPeYOBUHU
KaJIbI[ili KapOoHATy BU3HAUAEMO HOTO
Macy

©0000000000000000000000000000000000000000000000000

®dopmyar0eMo BigmoBigb

n(CaCO;) = n(CaCl,) = 0,05 moab

©000000000000000000000000000000000000000000 o

m(CaCO;) = n(CaCO;) - M(CaCO;) =
= 0,05 mop-(40+12+
+3-16) r/MONB =5 T

©000000000000000000000000000000000000000000 o

m(CaCO3) =5

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

Po6ota 3 iHpopmauicio I

53. BusHauTe BifHOIIEHHSA KiJIBKOCTEH PEUYOBMHU PEAKTAHTIB IJIA PearIrii
omep:;KaHHA Kynpym(2+) oKcumy 3 IIPOCTHUX PEYOBUH.

54, OouucaiTh KiabKicTh peuoBuHU (ochop(V) OoKcuUAy, II0 YTBOPUTHCS
mig yac peakiiii ocdopy KimbKicTio peuoBuHHN 2 MOJb i3 KucHeM. fka
KiTbKiCTh PEeUYOBWHU KHCHIO BUTPATUTHCA Mif Yac pearirii?

55. l'amene Bamuo Ca(OH), (wauabiiit
riIpokcus) BUKOPUCTOBYIOTH  OJIA
3MEHIIeHHA KHCJOTHOCTI TI'PYHTIB
i B OygmiBHUITBI. O0UMCIITHL KiIbKiCcTh
PEUOBMHM KaJbIi TiApOKCHUAY, IO
YTBOPIOETHCS BHACJIIZOK  B3a€EMOii
BOAM 3 KAJBIiN OKCHAOM: a) KiJIbKi-
ctio peuosunu 0,5 moib; 6) Mmacor 7 T.

56. 3anuIriTh piBHAHHA peakilii amoniaky NH; i3 KucHeM 3 yTBOPEeHHAM
azory N, #1 Bogu. O0umcaiTy Macy KMCHIO, AKHIl HeOOXimHuil Ijs cia-
JIOBaHHS aMOHiaKy KijgbKicTio peuoBmHU 24 MoJab. O0UMCaiTL Macu
KOJKHOTO 3 HPOAYKTIB peariIrii.

57. [lna BumikaHHA xJi0a W TicTedyork uya-
CTO BUKOPHUCTOBYIOTH XapUOBUH POBITY- ’
1IyBad, SAKUN POOUTH TiCTO TYXKUM. i
ITonynapHuUM pO3MyIIyBaueM € aMo-
Hit rigporenxap6onar NH,HCO;. Ilig
yac BUMOIKAHHS BiH POBKJIAJAETHCS
3 YTBOPEHHAM TrasiB:

t
NH,HCO,=NH,T+CO0,I + H,0

O6unCcIiTh Macy TaKOro PO3IIYyIIyBaua, HEOOXiJHOro OJIS OAepKaHHS
BYTJIEKHUCJIOTO ra3y KijabKicTio peuoBunu 0,15 MOJb.
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58.

59.

60.

61

62.

63.

60

Kap6ou(IV) okcua mMoKHaA ofep:KaTHU CIAJIOBAHHAM (peakIlielo 3 Kuc-
HeM) Byriernio abo merany CH,. O0umciiTh, TKOI PEeYOBHMHU @ Y CKiJIb-
KU pasiB 6ijbIre (3a Macom) HeoOXiTHO M Oep:KaHHA BYTJIEKHCJIOTO
rasdy macom 55T.

Y ciibCchKOMY TOCIIOZAPCTBiI ITHMPOKO
BUKOPUCTOBYIOTh aMOHiauHy ceJiTpy
AK as30THe Ho0puBO. 3a HaArpiBaHHS
Taka CeJiTpa PO3KJIaJacThCH:

t
NH4NO3 = Ngo + 2H20

O6unciTh Macy aMOHiauHOI ceJiTpwu,
HeoOXimHOl [/ ofepskaHHsS HITpo-
res(I) okcugy macoio 5r.

s 3He3apakeHHsS BOAUW HA BOJMOOUYMCHUX CIIOPYAAX YaCTO BUKOPUCTO-
ByioTh HaTpiii rimoxsoputr NaClO. ¥V Boxi BiH MoKe posKJIamaTucs
3 YTBOPEHHAM HATPi¥l XJOPUAY Ta KUCHIO. SalUIIITh XiMiuHe pPiBHSAH-
HA 1iel peakiii Ta o0YMCIIiTL Macy HATPiMl XJOPUAY, AKUUA 3AJTUIIUTH-
csd Yy BOZi, Y pasi BUKOPHCTAHHS HATPiH TiMOXJOPUTY MAacCOi0 5 K.

Il 3BaplOBaHHS PeNOK Ha 3aJIidHU-
IIi YacTo BUKOPHUCTOBYIOTH TEPMITHY
cymimt — cywmim aJamoMiHito 3 ¢e-
pyM(3+) oxcumoMm. 3a HarpiBaHHA
CyMiIIi yTBOPIOIOTHCA 3aJIid0 U aJto-
MiHiT okcuz. 3anuirite ximiuHe piB-
HAHHA 1iel peakrii Ta o004YHCIiTH
Macy B3aJisa, sKe MOKHA Ofep:KaTu
3 QepyMm(3+) okcumy macoro 54 T.

Po3ymiHHA siBUW, npupoau (po6oTa B rpynax) I

CTBopiTh MoOmenb peakiiii ropimus meramy CH, momi6bHo mo Toro, ak
me 3pobJieHO B ImboMy maparpadi zHa c. 55.

Y AKuX KiJIbKiCHMX BiJHONIEHHAX CJix 3Mmimratu 3ajiso i3 cipkoro
o1 omep:kaHua depym(2+) cyabphiny? OOumcaiTh Macu peakTaHTIB,
AKi HeoOximHi mua omepsxaHHA (Gepym(2+) cynabdiny KigbKicTio peuo-
BUHU 1 MOJb.

PO3 I 1. lMi3HAeEMO KiNbKiCHi 3aKOHM Ximii
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O, A NpocTo B 3axoneHHi!

(FonosHe — nam’'ATaTtu, WO XiMiYHI PeYOBUHN pearyloTb
Yy MEeBHUX, YITKO BM3HAYEHUX BigHOWeHHAX. KinbKocTi
PEYOBMH YCiX «y4YaCHUKIB» peakLil BifHOCATbCA,

AK CTEXiIOMETPUYHI KoedilieHTN B PIBHAHHI peaKLii.
Ona peakuii aA+bB=cC cnpaBeanvee BigHOLIEHHS:

Lle HibuTO cknapgaTty «peuenTn»
ANnA XiMiYHUX peakuii.

CaMoOLiHIOBAaHHA 3a TEMOIO
«[1i3HAEMO KiNbKiCHi 3aKOHW XiMmii»

Pednexkcyemo NIBHAEMO KUIbKICHI
wono Temm 3AKOHU XIMIT

B [loBepHiTbCA Ha NOYaToK pPo3giny (c. 7) Ta npounuTaniTe nepenik Toro,
WO BM Manu JisHaTucA.

B Bu3HauTe, NPO WO BU Ai3HANNCA, a Npo Wo Tpeba nowyKkaTtu
iHpopmauito.

B [loginiTbCA CBOIMU AyMKamu Ta BPaKeHHAMMW Bif BUBYEHOro
3 OOHOK/MACHUKAMWN I OfHOKMACHULAMM.

61
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W/ AOCNIAXYEMO A3M
[OBKIINA

Y ubomy po3paini Bu Ai3HaeTecs:

AKi YMOBW HayKOBL|i Ha3uBaloTb HOPManbHUMY;

AKLWO 030H Hac 3axyuia€, TO YoMy BiH Hebe3neuHwui;

WO B XiMil @aHTOHIM [0 C/IOBA «KUCNIA» — 30BCiM HE «CONOAKUINY;
YoMy YaAHWIA ras HasMBaloOTb «TUXUM YOUBLEIOY;

YoMy BOfEHb Ha3uBaloTb MaqMBOM ManbYTHbOrO.

TemMu AOBroTpuMBanux NMpOEKTIB

1. O30H y NOBITPi. 3aNpPONOHyTe CNOCi6 BM3HAYEHHS O30HY B MOBITPI.

2. AnbTepHaTvBa NPUPOJHOMY rasy: BUKOPUCTAHHA Pi3HMX BUAIB NanuBsa
HaLlo FPOMafOI0.

3. lNepcnekTuBU ofepKaHHA Giorasy Ta «3e/leHOro» BOAHIO B YKpaiHi.

4. STEAM-npoeKT «[locnigKeHHA 3MiHV TemnepaTypu peakLiiHol CyMiLlli».
(MocnigXeHHA 3MiHM TemnepaTypu peakuiHOi CyMilli po3unHy nyry
(abo coni) Ta KMCNOTM 3 OTPYMAHHAM Pe3yNbTaTiB y peasibHOMY yYaci.)

5. STEAM-npoekT «[locnigxeHHA AKocTi noBiTpa». (CTBOpeHHA npunagy
ONA BU3HAYEHHA BMICTY ra3iB y MOBITPi 3 BMKOPUCTAHHAM OaTunKiB
ONnA BMMIPIOBaHHA KOHLEHTpaLii KNCHIO, BYrMeKUCIoro n 4vagHoro
rasis, CipkoBogHio Towo. [ocnigKeHHA BMICTY UuX rasiB y NOBITPi
Ha Pi3HKX NoKauifax: y WKoMi, MapKy, Nobnusy asTomaricTpani TOLo).

CTBOpPiTb Nen6yK Ha OAHY 3 TeM

B Cknag nosiTps.
B Konoobir ximiuHux enemeHTiB y npupogi: Okcureny, Hitporeny,
Kap6oHy.

Migpy4yHuk BupasHuyTea "PaHok"



§8 NMoBITPA

Al 3Hato, WO NOBITPA BakNMBe ANA AUXAHHA, OCKINbKM
B HbOMY € KmceHb. A WO LWe € B noBiTpi? Mn BMBYaEMO
XiMilo, TO, raflalo, MOXXEMO FKOCb Lie BU3HAYUTU.

| I8N J NJ \J \J |
Mwu rosopunn Npo ue Ha ypokax

NPUPOLO3HABCTBA, ane A He POo3yMito,
AK 3'ACcyBanu cknag nosiTpA.

LlikaBO, UM MOXHa AKOCb €KCMepUMEHTaNIbHO
[OBECTU, WO MOBITPA CKNALAETbCA
3 6araTbOX rasyBaTVX PEYOBMH?

Atmocdepa “ nosiTps

HaBkoso marmoi myiaHetu icHye rasyBaTa OOOJIOHKA, Ky Ha3WBAIOTH
ammocgepor (Maj. 8.1). Yci Mu :KuBeMO Ha «JHi» IIHOT'0O IOBITPAHOTO
OKeaHy. 3arajJbHY TOBIIMHY aTMocdepu BBaKaiTh 0au3bko 1000 KM,
aJie OLJIBIITiCTh TasiB MicTuUThCA B mIapi 3aBBUIIKU He Oiabire 100 KM
Bim moBepxHi 3emui, AKi HasWBA[OTh IMIJIBHUMHU IHapamMu arMmocde-
pu. Ha mui semHoi Kyini armochepa mai:ke He momiTHa (Mana 8.2).

4 \
-
g P Atmocdepa
. J
Man. 8.1. Atmocdepa 3emni — uUe NOPiIBHAHO Man. 8.2. I3 Kocmocy wap 3eMHoi
TOHKUI ra30BUI LIAp HABKOMO HALIOi MaHeTu. atmocdepun Ha BUMNAL AyXKe TOHKUN

MprbAM3HO N'ATY YaCTUHY HWXKHIX LWapiB
aTMocpepun CTaHOBUTb KUCEHb
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IloBiTpAM BasBuuaili Ha3MBAIOTL Ty YacTHUHY aTrmocdepu,

1110

€ IIPUPOAHUM CepemOBHUIIEeM iCHYBaHHS OpPraHisMiB, 30KpeMa, JIIOILU-

HU, — Ie MPUSEeMHUUN IMap 3aBBUIIKU OJIM3BKO 5 KM.

Te, WO NOBITPA He € MPOCTOI0 PEYOBMHOI, @ € CYMILILWIO rasis, CBOro Yacy eKc-
NMepUMEHTaNIbHO Hamaranuca AOBecTU 6araTo HayKoBLiB. 3-MOMiX HMX — MOJib-
cbkun anximik-dinocod Mixan Cengzisym (Michat Sedziwdj) i wotnaHacbKM Ximik
Ixo3ed bnek (Joseph Black). Chopmynioite rinotesy npo cnocib, y skl BOHU
3Mornu ue gosectu. fAKi BigOMi Bam rasy MOXyTb OyTW CKNagHUKamMu MoBiTps?

Hocn iA)KyeMO, MoOAeNnneEMO, NPOEKTYEMO

3mopentoeMo [ocCnifa 3i BCTAaHOBJIEHHA CKMafy MOBITPA.

N =

. Y WMpOKNA KpUCTanisatop HanmMBaEMO BOy.

. Ha nnotuk nomiwaemo nopuensaHoBy
yawy 3 $dochopom i HaKPMBAEMO CKIAHUM
Kynosiom Tak, Wo6 nig HUM nerko
nepemillyBanaca Boja.

. Kpi3b otBip y Kynoni nignantoemo ¢ocdpop
i OTBip oApasy 3aKOPKOBYEMO.

. CnocTepiraemo ropiHHA dpocdopy
3 YTBOPEHHAM TBEpAOro MpOoAyKTYy
peakuii — dochop(V) okcuay.

. Uepe3 neBHMI vac ropiHHA docdopy
NPUMNVHAETbCA, X04a B Yalli NOro Wwe TPoxu
3aNMLWNIOCA.

. Micna npunuHeHHa ropiHHA docdopy
N OXONOAMEeHHA npunagy [0 MOYaTKOBOI
Temnepatypu piBeHb BOAW B Kynoni
NigHABCS, 3aHABLN NPUOGAN3HO
1/5 YacTMHy NpocTopy BCEPeAUHI.

Yomy nigHABCA piBeHb BOAM B KyMoJji Ta YOMy CcaMe Ha TaKy BUCOTYy?
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I3 mpupogHMUMX KypciB Bu 3HAETe, IO €IMHUN Tra3 y IOBITPi, AKUN
OigTpuMye IUXaHHA Ta TOPiHHA, — Ie KuceHb. Ilim wyac ropinHa
dochopy BHUTpaUacThLCA caMe KICEHb, a IIell HPOCTip IifJ CKJIAHNIM
KyImoJioM 3aiimae Boma. Mu eKcnepmMeHTAJIbHO [OBEJM, IO KHCEHb
CTAHOBUTH IPUOIU3HO 1/5 vacTuHY TOBITPA (3a 00’eMOM).

7 )

Mepwi gocnigm 3i BCTaHOBNEHHA CKNagy MOBITPA 3AINCHUB aHMINCbKNIN HayKo-
Beub leHpi KaBeHanw. BiH, cnantoioum pisHi peyoBnHK B MOBITPI, 3adikcyBas,
WO 3aBXAM BUTpayanacA OfHAKOBa YacTKa MOBITPA. Pesynbtatn gocnigis

He 3anexanu Bif MiCcUA NpOBefeHHA ekCcnepumeHTiB (y MICTi, 3a 1Oro mexamm
Ta B iHWIN KpaiHi).

IloBiTpss — 1e ckJgagHa cymimn Ogm3bKo 15 pisHumx rasiB. OcCHOBHU-
MU KOMIIOHEHTAMU IIOBiTpPA € as30T, KuceHb i aprod (mau. 8.3). Immri
KOMIIOHEHTH IIOBIiTpA — Ile BYIVIEKUCJIUUA ras, HEOH, IeJliii, MeTaH
roro. CKJIaz MOBIiTPSA MeIno 3MiHIOETHCA 3aJIEKHO BiJl MicIIeBOCTi, mO-
TOAHUX YMOB i BMCOTHM HaJ piBHeM Mops. IIpumipom, BomaHOI mapu
B TOBITpi y BOJIOTY ¥ TemJy IIOroxy OijibIlle, HidK Yy CyXy M XOJIOIHY.
Byriiekmenuii rasd yTBOPIOETHCS BHACJIIJIOK IIPOIIECiB TOPiHHS Ta OU-
XaHHs, TOMY B IIOBiTpi BeJIMKHX MicT #oro OijbIlle, HijK HajJ JicamMu
M MOpsAMU. YHACJHIJOK THUTTA B MOBITPi 3’IBJIAETHCSA TiAPOTeH CYJb-
dig H,S (ciproBomeHb).

O0’eMHiI "yacTKM a30Ty ¥ KHCHIO B IIOBITPi B PiSHUX MiCII€BOCTAX
MaiiKe MOCTiHi. AJie 3 mimiioMOM BUIIE BiJi PiBHSA MOPSA YKCJIO MOJIE-
KYJI KICHIO i1 a30Ty B OAUHUIIL 00’€MYy HOBITPA HOTPOXY 3MEHIITYETHCH.

- A3oT N, 78%
/ Kncervb O, 21%
IHWi rasm:
- /aprOH Ar 0,9%
=, Byrnekucnun rasz CO, 0,04 %

TOoLO

Man. 8.3. Cknag cyxoro noBiTpA nobnun3y noBepxHi 3emsi (3a 06'emom)
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Came ToOMy IIiJi yac HOZOPOKi BMCOKO B ropax BasKue AUXaTU. ¥ Bepx-
HiX, Oy'Ke pPO3PiIKeHMX IlIapax arMochepu KHCHIO Maliike HeMae.

Y 3auMHEHUX i HEIPOBITPIOBAHUX MPUMIIIEHHAX (TaM, /e € JIOIN)
BHACJIIIOK AUXaHHSA MOXKe HAKOIUUYyBaTHUCA 0araTo BYIJIEKUCJIOTO ra3y.
IToBiTps, o mictuts mouax 0,1 % Byryekucaoro rasy, crac Hebesreu-
HUM JJd Joguau. ToMy cjia peryaspHO IPOBITPIOBATH HIPUMIiIeHHS.

Po6ota 3 iHpopmauicio NG

64. 3uaiigitTe indopwmairito oo mocaimkens M. CennsiBysa ta I[:x. Biera.
PesynbraTy aKMX eKCHepUMEHTIB IIUX HAYKOBI[IB MaJii O IIiATBEPAUTH
BHUCHOBOK, IO IOBiTpaA € cywmimmrio razis? Yu migTBepamiaca Barlia
rimoresa, AKYy Bu c(HOpMYJIIOBAJU IIiJi Yac YPOKy?

65. IligroTyiiTe MOBiZOMJIEHHS IIPO BCTAHOBJIEHHS CKJany moBiTpsa Iempi
Kapeugumriem.

66. 3araJIbHOBiZOMO, II0 KMCEHb YKpall HeOOXigHWI IJIs OTUXaHHS. YTiMm
y MeIUIIMHI Bimomuii Hebe3meuHuii cTaH — KMCHeBa iHTOKCUKAaIlisg, abo
OTPYEHHS KHCHEM. ¥ JOJAaTKOBUX JKepesiax IisHaWTecs IIPO TOKCUY-
HicTh KHMCHIO Ta 3a SKMX YMOB BiH MoKe OyTu HebOesmeunmuM. IIpe-
3eHTYHTe pe3yJibTaTH BaIloro iH(opMaIliifHOTO AOCiAKeHHA B KJaci.

Po3ymiHHa sBuw, npupoau (po6ota B rpynax) I

67. 3ampomoHyiiTe O3HAKHW, 3a AKUMH MOMKHA KJjaacudikyBaTu IOBITpH.

68. Y Mo:KHA BUKOPHCTOBYBATHU TE€PMiH «MOJeEKyJa MoBiTps»? BixmoBiab
TOACHITE.

69. 3a ommcoMm IOoCJimKeHHS Ha c. 64 galiTe BiAmoBiAl Ha 3anuUTaHHA.
B fIxa BiacTuBicTh, aTMochepu 3yMOBJIIOE MigiliMaHHs PiBHA BOmu?
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70.

71.

B 3anuniiTh XimMiuHe piBHAHHSA TOpiHHA Qocdopy.

B dochpop(V) oxcumg — TBepaa peuoBMHA. AKUM CIIOCTEpPEKeHHAM
Oig yac JOCHIigy MOJKHA Ile JOBECTH?

B fAx6u mpoaAyKTOM 3ropaHHaA (ocdopy Oyaa rasyBaTa pedoBUHA, TO
uyn (ikcyBasu 6 Mu Taki cami pesyiabraTm?

B VYV mopressHOBIiN dYallli IIicjisg IPUNOVWHEHHS TOPIiHHSA Ie 3aJIUIIUB-
ca dochop. YUu 3aauIIUThLCA 3a MUX YMOB KUCEHb Hifi KYIOJI0M?

B Yy gmoram 0 BU 3pOOMTH TaKMi cCaMUM BHUCHOBOK, SKIIMO 0 ¢oc-
¢op 3ropis moBHicTIO?

B fx yniuBae 3MiHa TeMmIepaTypH rasoBOi cyMiIlmi mig yac 3ropaHHSA
Ha piBeHb BOAM IIig KymoJsiom?

Hna exkcrmepuMeHTY 3i BcTaHOBJIEHHS ckJany moBiTpa I'eapi Kasen-

OUIN 3MilllaB as30T, BUAIJEHWN i3 moBiTps, 3 KucHeM. Yepes 10 cy-

MiIll BiH TpuUBaJWiI Yac MPOMNYCKaB €JeKTPUUYHUUN CTPYM, a IPOAYKTU

peakIrii posunHaB y BoAi. IK O BiH He IIOBTOPIOBaAB JOCIiJ, yce OIHO

HaJ BOIOIO 3ajuiliajaca OyJjabbarika rasy o6’emom Osusbko 1/120 Bix

IIOYaTKOBOTO 00’eMy asory. Jluie uepes 100 pokis OyJsio BCTaHOBJIEHO,

1o Ie 3a ras. SIK BU BBa'KaeTe, AKUU came ras omep:xkaB Kaenmuri?

Sk Bam Bimomo 3 Kypcy (isumKum, aTMoc(hepHHUI THUCK 3HUMKYETHCA 3i
30iJIBIIIEHHSM BMCOTH HaJ PiBHeM MopdA. ¥ HMKHIX mapax atmocde-
pu ob0’eMHa UYaCTKa KMCHIO Mali’Ke He 3MIiHIOEThCS. YHACIIZOK 3HU-
JKeHHA aTMOC(epHOTro THUCKY 3HUIKYEThCA TAKOMK 1 THCK, 3yMOBJIEHUN
HadABHIiCTIO KMCHIO B moBiTpi. Ha rpadiky HaBemeHO 3aJeKHIiCTH TucC-
Ky KucHio Bim Bucotu (mo 10 xm).

2.,
20 N\ N
18]
16
14 S - N
12 SN
10
8 ‘ ‘ ‘ ~—

6 - B
4

Tnck KucHio, Klla

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Bucota, m

IIpoamasisyiiTe rpadgik i maiTe BiAmoBiAl Ha 3anmmTaHHI.
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B 3asBuuaill JIOAMHA BiluyBae HecTauy KICHIO, AKIIO HOTO THCK CTa-
HOBUTL MeHIe 14 xlIla. o AKoi BUCOTM MOKe HigHATHCA JIIOIU-
Ha, 1100 He BimuyBaTM HecTaui KUCHIO?

® Yu BiguyBaTMMe JIIOAWHA HecTayy KUCHIO Ha BepriuHi ['oBepsu?
(Bucoty ropu 3a moTpebu misHaiiTecd 3 MOAATKOBUX MIKepeJi.)

B 3a Ttucry kucHio mMeHmie 12 klla y ¢isuusHO HeTpeHOBAHOI JIOAU-
HU MOXKYTh BUSBJATHUCS CHUMIITOMHU TiloKcii (HecTaui KuCHIO): 3a-
OUIITKAa, YyTOMAa, 3allaMOPOYEeHHA TOIo. Bucora, Ha SKifl KypCyIOTb
macakKupchKi JitTaku (KpelicepchbKa BHCOTa), CTAHOBUTH OJIM3HKO
10 xm. Yu 3MOXKYTH Maca’KUPU BIIBHO AMXATU, AKINO HA Iif BU-
coTi crameThCs posrepmeTusallid cajgoHy Jitaka? I[o akoi makcu-
MaJIbHOI BHUCOTH KOMAaHIWP HOBITPSHOTO CyAHA Ma€ 3HU3UTHU JIiTaK,
m100 macaskKupu He 3HEIPUTOMHiIn?

B 3a tucky KucHio Menine 10 xlla xna migrpumyBamusa 6araTTsa Tpe-
0a B:KUBATU JOJATKOBUX 3aXOAiB. SIK BU BBasKaeTe, YU MOIKHA
posBectu OararTa Ha BepmmuHi Epepectry? (IloTpibHy iHdopmarlriro
IisHaWTecsa 3 HOAATKOBUX MIKepel.)

72, YMicT AKMX KOMIIOHEHTIB MOBiTpPsA IOMITHO BiApisHATMMEThCS Bin 3a-
3HaueHOTro B maparpadi saje:kHo Bim Micmsa mepeOyBaHHsA: a) mMOOJIU3Y
ByrinmbHoi TEC; 0) y xgici; B) y BeaukomMy MicTi; r) y BiZKpuUTOMYy OKe-
aHi; m) Ha 60JIOTi; €) Ha CMIiTTE3BAJIMII?

OT Mn 1 gi3Hanuca, Wo B MNOBITPI € He NNWe KUCeHb i a3oT,

a we N aproH, ByrneKncnui ras i 6arato iHWMx rasi..

| MM 3HaEMO, AK eKCneprMeHTaNlbHO [OBeCTH
cknag nosiTpa! LikaBo 6yno 6 onuHuTKCA
B nabopaTtopii leHpi KaBeHauuwa...

Le we 1 KopucHo! 3HaHHA NpO cKknag
NOBITPA AOMOMOXYTb HaM Kpalle po3yMmiTu
npo6siemun, NOB'sA3aHi 3 NOro SKICTIO.
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KUCEHb: ®I13U4HI BJIACTUBOCTI
N OAEPXAHHA

Mwn Tak 4acTo YyeMO MPO KUCEHb
Ha Pi3HMX YpOKax, WO MeHi 3Ja€TbcA —
Lue HangMBOBWKHILLA pPeyvYoBMHA Yy CBITI.

Tak, uikaBo 6yno 6 1noro
no6aunTy, a We i JOTOPKHYTUCA. ..

Tn BBaKa€Ll, WO MOXHa AOTOPKHYTUCA
o rasy? He yagnaiw... Ane A BNeBHEHWUN,
MU LWe AisHaemoca 6araTto HOBOTO NPO KMCEHb.

®di3anyHi BNacTUBOCTI KMUCHIO

0,

KunceHb:

B 33 KiMHaTHOI TemnepaTypu ra3s 6e3
KONbOpY, CMaKy, 3anaxy;
pioKniA KuceHb — pyxoma 6nigo-

XimiuHa dopmyna it Mogenb 6naknTHa pigvHa, TBEPAMNA KUCEHb —

MOJIEKY/IN KNCHIO CWHI Kpuctanu;
B pO3UMHHICTb ¥ BOAi: 3a 0°C B 1 11

BOAW PO3UMHAETbCA 10,2 MA KUCHIO,
3a 20°C — 6,7 mn;

B ryctnHa 3a 0°C Ta HOpManbHOro aTmo-
chepHoro Tcky — 1,43 r/n (ryctuHa
noBsiTpA 3a yux ymos — 1,29 r/n);

B t,, =-183°C, t,, = -219°C;

B napamarHiTHURn (pigkun i TBEpAUN
KNCeHb MPUTATYETbCA MArHiTom).

Pigkuin KuceHb 6MaknTHUN
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rnk.com.ua/
110971

Dxosed Mpictni
(1733-1804)
AHIINCBKNIA XiMiK, nepLnm
BiAKPVB KNCEHb

rnk.com.ua/
110972

Kapn Binbrenom Llleene
(1742-1786)
LBeacbKknin Ximik-camoyk,
BiAKPUB KNCEHb He3anexHo
Big [xo3eda Mpictni

Man. 9.1. Opep’kaHHA KUCHIO
pO3KNnafjaHHAM
6epToneToBoOi coni

MNMeplwe 3HAaMOMCTBO 3 KUCHEM

Kucenb 0yB Bigkputuit 1774 pory [:xo-
sepom Ilpicriai. HaykoBens mocJaimxyBaB
rasu, IO YTBOPIOIOTHCA BHACJIJOK PO3-
JKapioBaHHA PIBHUX PEYOBUH COHAYHUMU
IpOMeHAMU, CPOKYCOBAHUMMU 3a JOIOMO-
o0 JiH3U.

Insa opep:xkamua KucHio IIpictai
IposKapooBaB MepKypii(2+) oxkcux HgO
B 1poO0ipIii, HaAIIOBHEHiWl PTyTTIO, YyHa-
CJILTOK YOr'0 BUIIJNIABCS KUICEHbB:

t
2HgO=2Hg + O,

Po3knapaHHA
6epTonetoBoIl coni

3pYyYHUM CII0OCOOOM OAEP:KAHHA KHCHIO
"Hanpukiuii XVIII cromirTa cras mporec
posKJIamaHHA O0epToJieToBOI coii (KaJrii
xJgopary) KClO;, Bigkpuroi Kiaomom JIyi
Bepronne.

3a HarpiBamHa OepTojieToBa CiJb
cnouaTky miaBuTbesa (357 °C), a 3a Tem-
neparypu 0ausbko 400 °C moumHae Bumi-
asatuca 0e3bapBHuii ras (maj. 9.1):

t
2KCl0,=2KCl + 30,7

I TpUCKOPEeHHSA IIOT0 ITPOIECY MO
0epTOoJIeTOBOI COJIi MOJKHA J0JaTH HEeBeJIu-
Ky mopirito mopomky manrau(IV) oxcumy
MnO,: kKuceHr mHoOUYMHAE BULLIATHCA 3a
3HauHO HMKYOI Temmeparypu (= 200 °C).
Manuraa(IV) oxkcupn y it peakiii He Bu-
TpauaeThbCsa, BiH JIKIIE IIPUCKOPIOE ii.
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Taki peyoBMHU HA3WBAIOTh KAMAaJLi3amopamu, a SBUILe IIPUIIBU-
IIeHHSA peakmii — xkamaJi3om.

@ Karanizaropu — Ile pe4OBMHU, AKi 3MiHIOIOTH IIBUAKICTH Xi-
MiuHOI peakirii, mpoTe caMmi B Hili He BUTPAUYAIOTHCSI.

AOu migxpecinTH, IO KaTaJjidaTop MNOTPIOHWME JuIle IJd
OPUINBUAIIIEHHA peakIlii, y XiMiuHuUX piBHAHHAX (opMyau Karali-
3aTOpPiB 3alMCYIOTh K YMOBY 3[iMICHEHHSA HaJ 3HAKOM «JTOPiBHIOE»:

t, MnOz
2KClO; = 2KCl + 30,1

PosknapaHHA Kanil nepmaHraHaTty

Kucennp y mabopaTopii TaKoK 3pyYHO Ofiep-
JKyBaTum 3 KaJuiii mepmaHraHaty KMnO,
(mai. 9.2).

3a wmarpiBamaa g0 230 °C ¢ioaero-
BO-UOpPHi OJMCKydYi KpucTaJaWm KaJiii 1ep-

MaHTraHaTy PO3KJIaJalOThbCA: Man. 9.2. I3 kanin
t nepMaHraHaTy ofiepXykTb
2KMnO, = K,MnO, + MnO, + O,t KuceHb y nabopatopii

Ilig yac poskjazaHHs KaJill IepMaHTaHaT Iy:Ke PO3TPICKYyeEThCSd,
TOMY B IIPOOIPKY CJIiJi MOMIiCTHTH BATSIHUNA TAMIIOH IJIs 3am00iraHHS
MOTPAIIJIAHHIO YACTOUOK TBEPAMX PEUOBUH Y Ta30BiABimIHY TPYOKYy.

O sivzivecn oineue )

Kanin nepmaHraHat KMnQO, nowvpeHnin y MeguunHi nig Ha3BoK «mapraHLuis-
Ka». loro BMKOpPWCTOBYIOTb Y BUMAAI Ay»Ke p0306aBNeHOro po3unHy Ans npo-
MMWBaHHA LWIYHKA B pa3i OTPYEHHSA.

Po3knagaHHA rigporeH nepokcuay

Y mKinpHEUX J1ab0paTopisix KHUCEHb OAEPIKYIOTh IIepeBa’KHO PO3KJIa-
maHHAM TrigporeH mepoxkcuny H,0,, axmit y moOyTi Bimomuii Sk 1re-
pEeKUC BOSHIO.
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TI'igporen mepokcug — HecTilika peuyoBUHA, BiH PO3KJANAETHCA Ha-
BiTH 3a KiMHATHOI TemMnepaTypu (Iy:Ke IIOBiJIbHO). 3a HAarpiBaHHS PO3-
KJIaJaHHA Jel[0 IPUIIBUAIIYETbCA. AJle AKIIO A0 PO3YUHY TiApOreH
nepokcuny moxatu apioky mauran(IV) okcmay, To peakiia BigOyBaeTh-

cdA TaK IMIBUIKO, IIT0 PiAMHA HiOM «3aKUIIa€» — IIe BUAIIAETHCA KUCEeHb:
MnO:

2H,0, = 2H,0 + O,"

ITicna peakmii B mpoOipmi saammiaeTbCcss CyMiIm BOAWM Ta MaH-
rag(IV) oxcupy. Ilo cywmim Jierko posgisuTu QiabTpyBaHHAM.
Y mini peaxiii MnO, € KarajgidaTopoM, TOX He BUTPAYAETHCA IIif
yac ii mepebiry. ¥ I1boMYy JIETKO BIE€BHUTHCSH, AKIIO BindisbTpoBanHmi
manraH(IV) okcuna 3HOBY JomaTu IO TiJPOTEH MEPOKCHUIY A PO3KJa-
JaHHA OT0o HOBOI IOPILii.

80 iovirecn v )

B OcKinbKKn KaTasnizaTopy B XiMiYHUX peakuiax He BMTpavaloTbCA, TO iX 3a3Bu-
Yyan gopaloTb OO peaKkTaHTIB y HeBeNuKIi KinbKoCTi. ICHye HaBiTb BMpa3s
«AofaT! B KaTaliTUYHIN KiNbKOCT», WO O3HAYAE «ay»Ke Mano».

B ligporeH nepokcup y nobyTi Ha3uBawTb nepe-
KNCOM BOfHI0. 3a3BUYall BUKOPUCTOBYIOTb Or0
3-6%-11 BOAHWI PO3UMH AnA Ae3iHdikyBaHHA Ta
ririeHiyHMX npouenyp. lloTpanuBliKM Ha paHy,
rigporeH nepokcupa nig [i€l0 HaABHUX Y KpoO-
Bi KaTanizatopiB (dpepmeHTiB, abo eH3MMiB) po3-
KNaJa€eTbCA 3 BURIMEHHAM KUCHIO, AKUIA 3HULLYE
6aKTepii 1 3ynyMHAE KPOBOTeuy.

KoHueHTpoBaHi po3unHu rigporeH nepokcupy (30-98 %) HasuBalTb «neprig-
posb», iX 3a3BUYall BUKOPUCTOBYIOTb Y TEXHiUi Ta NPOMMCIOBOCTI.

Ilig miero IOCTIHHOTO €JEKTPHMYHOIO CTPYMY BOJA PO3KJIAJAECTLCA Ha
IBl IIPOCTi pPeyoOBMHU — KHCEHb 1 BoJeHb. lleil mpomec HasuBawOTh
enexkmpoaizom (Maa. 9.3). ¥V XimMiuHUX PiBHAHHAX [OiI0 €JEKTPUKU
MMO3HAYAIOTh CMMBOJIOM «BHCOKa Hampyra» (OJMcKaBKa):

2H,0=2H,T + O,1
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Bop'eHb KnceHb

Man. 9.3. OpepkaHHA KNCHIO eNeKTPOoni3om Boau

EnexTposis Bomu BigOyBa€ThbCs IIOBIJILHO ¥ mIOTpPeOye S3HAUHUX
BUTPAT €JIEKTPUKU, ajie ONepP:KaHUU KIUCEeHb € NOCUTh YUCTUM, TOMY
IOJNEKOJH Ilell MEeTOH € IOIIiJIbHIIM.

PosrnanyTi cmocobu omepskKaHHsS KHMCHIO HasMBAIOTH JadopaTop-
HUMU, OCKiJIbKM 1X BWKODPHCTOBYIOTH JIHIIIE B JaOoparopiax. A oT
€JIeKTPOJIi30M BOAM MOYKHA OHEPKyBaTHU KHCEHbL Y IIPOMMCJIOBUX
MacmiTabax, 1o OyJyo peaJiszoBaHo Hanpukinii XIX crosriTTs.

Po6oTta 3 iHpopmauicio NG

73. 3HaiifiTe i mpeseHTyiiTe B KJaci iH(opmaIlliro mpo mocaifiKeHHs, AKi
Jau 3MOTY BiIKPUTH KICEHb.

74. IligroryiiTe mOBiZOMJIEHHS IIPO BiAKPUTTS # HOCHiIAKeHHsS 0epTojeTo-
BOi coii, 3okpema, mpo BHecok Kuaoma Jlyi Beptose.

75. Y pmomaTKoOBHUX AiKepeiax AisHalTecA Oijbllle PO KaTaai3aTOpU: YOMY
BOHM BILIMBAIOTHL HAa mepebir peaxiiii, ajle He BUTPAUAIOTHC.

76. O6unCIiTh, Y CKiJIBKK pasiB rycTHHA KMCHIO OiJbIla 3a I'YCTUHY MOBi-
Tpa. [nsa obuuciaeHb BUKOpUcTaliTe maHi 3 maparpada.

77.Y XimMiuHy CKJIAHKY HaJWJIX PO3UUH TiPOTeH IEPOKCUAY Macoio
400 r i momanmm apiobky mamrau(IV) okcuny. Ilicasa saBeplieHHsA BU-
mimeHHsA OyJaLOAIIOK rasy B CKJSHIIL 3ajuIliuaacsa Bojga mMacoio 375 r.
O6uncyiTh: a) Macy yTBOPEHOTO KHCHIO; 0) MacoBYy YacTKy TiIporeH
TIEePOKCUAY B ITOYATKOBOMY PO3UMHI.
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78. IlopiBuaiite macoBi vactkum OKcureHy B KaJiili mepmanramari Ta 0ep-
TOJIETOBi# coui.

79. O0unciaiTe Macy KHUCHIO, SIKUI MOKHA OJep:KaTh 3: a) 0epToJieToBOI
coai macoo 1 Kr; 6) Kaniii mepmamramaty macoio 1 xr. fAry i3 mumx
IBOX PEYOBUH BUTiMHiIIIe BUKOPUCTOBYBATHU [OJIA OJEPyKAHHA KHCHIO
(AKII0 TPUIYCTUTH, IO B HUX OJHAKOBa BapricTh)? O0uuciaiTh 00’€e-
MU OJEeP:KaHOT0 KMCHIO B KOKHOMY pasi (3a temmepatrypu 0 °C ii HOP-
MaJIbHOTO aTMmocdepHOro TuckKy). Iisg obumcieHb BUKOpPHUCTaWTe maHi
3 maparpada.

80. Ik Bu BBaskaeTe, IO O3HAYAIOTH TEPMIiHH «JIa00PATOPHUM CIIOCiO
OlepiKaHHA» Ta <«IPOMICJOBUI cCIIOCi0 omep:KaHHsS»? AKMM Kpure-
piAM MarTh BigmoBimaTu JgabopaTOpHi crocodu oaep:KaHHS PEUYOBUH,
a axuM — mnpomucioBi? IlopiBHailiTe iX, ckJjaaBmmu giarpamy Benwna.

Po3yMmiHHA sBUW, npupoau (po6oTa B rpynax) I

81. 3 AK0I0 MeTOI0 MPAIliBHUKU PUOHUX TI'OCIOLAPCTB IPOPYOYIOTH Y3UM-
Ky OHNOJIOHKM Ha piukax i ozepax?

82. Ik Bu BBasKaeTe, UM MOJKHA BULLINTH YKUCTUM KHUCEHL i3 IOBIiTpPSA
Ji€el0 MarHiTy, AKINO iHIN CKJAJZHMKMK HOBiTPA MATrHiTOM He IPUTI-
TYIOThCA?

83. VaBiThb, 110 mepea BaMHU OBi OJHAKOBiI 3aKpuTi KoJa0M, HAIIOBHEHi 3a
OZHAKOBUX YMOB IIOBITPAM i KMCHeM OZHAKOBOro o6'emy. SIK MoskHA
BUBHAUNTH, ¥ AKiM KoJIOi MicTHThCS KHCEHb, He BiAKpumBaroum KoJOu?

84. I3 migBUINEHHSM TeMIIepaTypPHd PO3UYMHHICTHL rasiB y BOAiI 3MEHIIIy-
eThcsa. Yu MoOKHA HANOBHIOBATH aKBapiyMm i3 pubaMu KU’ SUYEHOIO
0XO0JIOMKeH0I0 Bomoio? IlosgcHITH CBOIO AYMKY.

85. Ak Bu BBaskaeTe, UM BILIMBAE KiJBLKICTH OJZAHOrO KaraJisaTopa Ha
mBUIKicTh peakiii? Yomy KaradisaTopu MOKHA OOAABATH B HEBEJIH-
KHX KigbkocTax?

86. Ak sMiHuUTBCA CcTAH TepesiB, AKINO B IOPOKHIO CKJISHKY, AKAa BPiBHO-
BasKeHa Ha TepesdaxX, KPidb TPYOOUKY HOJATH KIUICEHL?

87. Kapu Illeese BigkpuB KuceHb paxirmre, ik lxxosed Ilpicrii, ame omy-
OJIiKyBaB pe3yJIbTAaTH CBOIX JIOCHim:KeHb misHimie. Tomy mepImoBigKpm-
BaueM KHCHIO BBa:xkaroThb IIpictiui. Yu 3rofHi B 3 TaKUM HPUHITUIIOM
BusHaueHHA mepinocti? HaseniTh cBoi aprymenTu («3a» abo «IpPOTH»).

88. HasBy rkucHO (0xygen) naB AuryaH JlaByasbe Iicjs JOCTiIKeHHS HOTO
BiactuBocTell. IlepiioBimkpuBaui HaswBaau KuceHb iHakmie: [[:xosed
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IIpictni — «moaimmenum moBiTpsam», a Kapia Illeesne — «BormeHHUM
noBiTpAM». SIK B BBasKaeTe, Ha IO 3BasKaJM HAYKOBII, Jalouu Taki
Ha3BU BiAKPUTOMY rasy?

89. 3a marepiamom maparpada BHUCJIOBITH HPUIYINEHHS, II[0 €KOHOMIiYHO
BUTiAHIIIIE: OZep:KyBaTH KICEHL HArpiBaHHAM O0epTOJIeTOBOI coJi 6e3
KaTaJjisaTopa UM 3 BHUTPaTaMH Ha KaTaJisaTop.

90. V momaTKOBUX JsKepeJsax 3HAUAITH iH(GOpMAIlilo Ipo 3HAUEHHS KaTaJli-
3aTOPiB y HPOMUCJIOBOCTi, TeXHiIi Ta B KuBMUX opramismax. IIpesen-
Ty#Te pe3yJbTaTU CBOT'O MOCIiMKeHHA B KJaci.

91. Ozmep:rkalHsa KHCHIO €JeKTPOJIi30oM HmOTPedye BeJHUKHX BUTPAT Ha eJIeK-
TpuKy. Ki1ceHb y IIPOMUCIIOBOCTI OMepP:KYIOTH HepeBasKHO pPeKTudika-
miero!. IlpoananisyiiTe cxemy IILOI'O IIPOIIECY.

Po3pineHHsa rasis nositpsa
—> Asor

MNoBiTpA AyXe OXONOAXKYHTb,
[OMOKN BOHO He CTaHe

pinKUM (CKpanneHe nosiTps) —> AproH

MosiTps l —> KuceHb
l \ Harpisau
3a Takol HM3bKOI TemnepaTypu Boja CKpanneHe noBiTpA nogaoTb
Ta BYMNEKUCAUIN ra3 CTaloTb TBEPAUMMU 00 peKTUdiKaUiNnHOI KOMOHN

B 3a cxeMOI0 cCXxapakTepusyiiTe Iieil ciocib posmijieHHs rasiB moBiTps.

B Opep:xaHHA KHCHIO PeKTH@IKAIi€l0 CKPAIJIeHOT0 IIOBITpA T'PYHTY-
eTbcA Ha (GiBMUYHMX UM XiMiUHMX SBUIIAX?

B HagBiTh aABa cmocobu PoO3AiJIeHHS cyMimieii, SKi BUKOPHUCTOBYIOTH
y IIBOMY IIpOIleci.

B Omi"iTs (DpubIM3HO) TeMIIepaTypPy CKPAaIJIEHOTO HOBiTpA.

1 TIIpo pexrudikaiiiro MosKeTe IIOBTOPUTH 3a MiAPYUYHUKOM Ximii 7-ro Kjacy Ha c. 163.
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B TemmepaTypa KUIiHHS SKOI PEeUOBMHM BHINA: a30Ty UM aprouy?
aproHy UM KUCHIO?

B JloscuiTe pisHUII0O TPHUOYTKOBOCTI ABOX IIPOMMCJIIOBUX CIIOCOOiB
OJlep;KaHHsA KHCHIO: eJIeKTPOJIi3oM BOAM Ta peKTudikaliiero Imo-
BiTp4.

92. 3a KinmbKicTiO peakTaHTiB i MPOAYKTIiB peakIiii 3-momik BimomMux pe-
aKIlifi MOKHA BUAIINTH, 30KpeMa, TaKi:

B peakrmnii cnoayuenns, AKi MoyKHa ommcatu cxemorw A + B=AB;

B peaxnii posknady 3a cxemorw AB=A + B.

IIpoanasmisyiiTe MeTonu oAep:KaHHA KMCHIO, ommcaHi B maparpadi. o

SAKOT0 TUITY PEaKIliii — CHOJYYeHHS UM PO3KJANy — BOHU HAJIEKATh?
BigmoBigs moscHiTh. ChopMmysamoiiTe BU3HAUEHHSA AJA IIHOIO THUIOY pe-
aAKI[if.

93. ITonrina Ta Cepriifi gOCHiMKyBaJIM 3aJ€KHICTH PO3UYMHHOCTI KHCHIO
y Boai Bim Temmeparypu. 3a pesyJabTaTaMU POOOTU CTBOPUJIU Tpadik.
IIpoanamisyfiTe rpadik i maiTe BigmoBimi Ha s3amUTaHHS.

Po3umHHicTb KucHio (Mr/n)

0 5 10 15 20 25 30 35 40
Temnepatypa (°C)

B CxapaKTepusyuTe 3ajJe;KHIiCTh PO3UYMHHOCTI KMCHIO y BOJi Bim Tem-

nepaTypu.

B VY Bomax ssikoro okeany — IliBaiunoro JIromoBuToro um IHmifichKO-
ro — yMmicT KucHio 0inbinuii? ApPpryMeHTYHTE CBOIO OYMKY.

B BusHauTe OITHMAJbHY TeMIOepaTypy B aKBapiyMmi, AKIIO IJd
SKUTTEAIAIBHOCTI pub MiHiMaJdbHUII yMicT KHMCHIO — 8 Mr Ha
1 1 BOmM].
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924.

Opmep:xanuii  y
KHUCEeHb

AK migBuIlleHHS TeMOepaTypu BOAM B 03epi BHACJIILOK T100aJIbHOTO
HOTeILIIHHA KJIiMaTy MOKe BIIMHYTH Ha monyadriio pu6? fAxi
HACJIAKY BILJIUBY TJIOOAJBLHOTO ITOTEIJIIHHA Ha €KOJIOTiuHui GaJiamc
y BojoiiMax?

AK TemmepaTypa MoOKe BIIJIMBATH Ha AKIiCTh NMHUTHOI BOAU, 30KpeMa,
HA HAsSBHICTh HMATOTE€HHUX aHAEPOOHUMX MiKpoopraxismin?

3a pesyabraramMu gocuaimsxkenHs Cepriii 3poOMB BMCHOBOK, IO
B IliBHiunomy JIbomoBuTOMY OKeaHi HalibinbIiiie OiopisHOMaHITTS
3-TIOMiK ycix okeaniB. OIiHiTh IPaBUIBHICTD I[LOTO TBEPISKEHHS,
HaBeIiTh apryMeHTH IJIsd MOTro IiATBepIKeHHA ad0 CIPOCTYBAHHS.
ITonina cTBepa:Kye, IO HaABiITH 3a IIOKPUTTA BOAOUMUN KPUTOIO

B3UMKY B o03epi pumbM 3MOKYTh BMKUTH. OIiHiTE IpaBUIBLHICTH
«IIPOTH » .

IIBOTO TBEPAKEHHSA, HaBemiTh apryMeHTH <«3a» abo

TIPOMUCJIOBOCTI
(ax rasyBaTuii, TaK

i ckpamienmit) Tpeba HTpPaBUJIb-
HO 30epiraTu Ta OOCTaBJATH OO
CIIOJKMBAUiB. 3aJIeKHO BiJ arpe-
raTHOTO CTaHy KKCHIO, fioro 36e-
pirators y pisHi cmocobu, £AK
300pasKkeHo Ha MaJIOHKAax.

B {Ix Bu BBasKaeTe, y AKUX IIOCY-
InHax 30epiraioTh rasyBaTuit
KHCEeHb, a B SAKUX — CKpal-
JeHuii? Bignmosigpr MTOACHITH.

B 3a cxXeMOI0 BJAIITYBaHHS
HIOCYANHI Hproapa  mosc-
HiTb, Ha YOMY TIPYHTYETHCA
30epiraHHa KKCHIO B He00-
XigHOMY arperaTHoOMy CTaHi.
Ari e oOMe:KeHHS BUKOPU-
craHHA mocyauH [bioapa? 3a

HeoOXimHOCTI B3BepHiITBCA [0
IONAaTKOBUX M Kepea iH(oOP-
maririi.

B fAxi moOyToBi amasorm Iocy-
nuHu JIproapa MU BHUKOPUCTO-
BYEMO B IIOAEHHOMY KUTTi?

BbanoHu 3 KncHem, nodapboBaHi
B CUHIN Konip

Bakyym

MocyanHa [Obioapa:
30BHILLHIN BUMMAL i 3arasibHa cxema
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OT1xe, ue 6ys xapt! CnpaBpgi, He MOXHa LOTOPKHYTUCA
[0 rasy... YaBnAew, y BOAi MOXHa 3afMXHYyTUCA, ane 3 Heil
MOXHa ofilepKaTu ras, AKMM MOXHa AuxaTu!

| He nuwe 3 Bogu! € GaraTo PeYOBMH,
pPO3KNagaHHAM AKMX MOXKHa ofepatu
KnceHb. Ocb Le — cnpaBXHaA maria Ximiil

A1 gymaio, WO BapTO 3anam’ATaty HOBI
dopmyny, BOHM HaMm ile 3HaZO6NATbCA.
A Te, WO KNCEHb NPUTArYETbCA
MarHiTom, y3arani meHe LWoKyBano!

HABYAJIbHE AOC/IAXKEHHA Ne 1 [lmE]

«OpepXXaHHA KNCHIO» Of
rnk.com.ua/
Il Lo e meTol0 Hawoi po6oTn? 110973

HocaimuTu omep:KaHHs, 30MpPaHHSA Ta BUABJIEHHS KHCHIO.

Il Lo Ham 3Hago6butbca?

Ob6nadnannsa: KoHiuHa Kogba o0’emom 100—-200 M, mpobipka, KOpoK i3
rasoBifBigHOI0 TPyOKOIO, IepeBHA CKiIllKa, KPHCTAJIi3aTop, XiMiuHa CKJIAH-
ka oo’emom 50-100 mu1, apKyIl Iamepy, CIIMPTiBKAa.

Peaxmueu: posumH rigporeH mnepokcuny (amreunuit, 3 %), KarajaisaTop
(cyxi mekapcbki gapiskmxki abo manran(IV) oxcupa), mpupomHi m:Kepesa Ka-
TajaidaTopiB (IIIMATOUYKMW CUPOT0 M’sAca, (PparMeHTH KiMHATHUX POCIHH (Ha-
MIPUKJIaM, JUCTKU aJioe) Ta CUPUX OBOUiB (KapTOILIi, MOPKBHU, OypPAKA TOIIO).

Il Bu3sHauyaemMo pU3UKM

Haa mocaigy B MaeTe BUKOPHMCTOBYBATH PO3YMH TiIPOTEH IIEPOKCUAY Ta
crupTiBKy. BusHaute pusuku poOOTU i3 MuM OOJaJHAHHAM i PEUYOBMHAMMU.
AxumMy MaroTh OyTu Bamri mii B pasi meOesmeru?
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Il Mopenioemo

Aximo xKuceHs omepiKyBaTH y BiakpuTiii mocyauHi (mpobipri, ®osbi, xi-
MiuHill CKJSHII), TO BiH MOTpPANJISTHME B IIOBITPs. A /s BUBUEHHS IOTO
BJIACTUBOCTEN KHCEHb CJim 3i6paTw B IOCYAUHY.

3a ¢i3MyHMMKM BNAcTUBOCTAMU KUCHIO (§ 9) chopmynionTe rinotesy: AK MOXHa
3i6paTn opepKaHWU KNCEHb Yy MOCYAUHY.

30upanusa rasiB y Jaboparopii sasBuuaii 34iMCHIOIOTH ABOMAa CIIOCOOAMIU:
8UMIiCHEeHHAM nosimpa abo 8umMicHeHHAM 600U.

la3oBiaBigHa TpybOKa 3aHypeHa Ha AHO

PeakTaHT ans NnocyavHN Ans 36MpaHHA KUCHIO
OAEpMaHHA 0, OTBip nNocyavHV NPUKPUTUIN apKyLuem
KICHIO / nanepy abo CKNAHOW NIACTUHKOLO
MNocyanHa [o noyatky peakuil
%/HaI'IOBHeHa MoBITPAM
0 KnceHb i3 rasosigBigHoi TpyO6KM noTpannse
LJJ/Ha OHO MOCYAWHWN Ta BUTICHAE 3 Hel NOBITPA

L ]

o MpoO6ipKy Ans KUCHIO HamMoOBHIOTb BOAOHD,
a T OTBIp 3anMWaloTb HUXKYe Big piBHA BOAU

la3oBiaBigHY TPyOKyY
nomiwatoTb B OTBip NpobipKu

\ KnceHb i3 rasosigBigHoi Tpy6KM
36UpaeTbca B Npobipui

\ ]
\ KpucTanisatop,
HaMOBHEHWI BOMOIO

Konn npobipka 3anoBHUTbCA KUCHEM, il 3aKOpKOBYIOTb
i nMWwe NoTiM BMIAMaIOTb i3 BOAM Ta MepeBepTalTb
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Ha akili ¢isnyHin BNaCcTMBOCTI KUCHIO FPYHTYETbCA CMOCI6 MOro 36upaHHs BU-
TICHEHHAM MOBITPA, @ Ha AKIN — BUTICHEHHAM BoOAW?

Yn nigTBepgunaca Bawa rinortesa?

Yomy nig yac 36MpaHHA KUCHIO BUTICHEHHAM MOBITPA OTBIP NOCYAMHU NPUKPUBAOTL?
Yomy nif yac 36MpaHHA KUCHIO BUTICHEHHAM BoAM MPOGipKy nicnA Hamos-
HEeHHA BOZOIO CNif 3annWNTU Tak, Wwob ii oTBip O6yB HMXKYe Bif piBHA BOAM?
3Ba)kaluy Ha PO3YMHHICTb KUCHIO Yy BOAi (AMB. § 9), NOACHITb MOXNMBICTb 36U-

PaHHA KUCHIO BUTICHEHHAM BOAMW.

S0 B oiepikyeTe Ta 30MpaeTe MEBHY PeUo-
BUHY, BU Ma€Te OyTH BIEBHEHUMM, IO OJep-
JKanmm I 3i0pasu camMe Ty PEUYOBUHY, IIO
ILJIaHYBAJIN.

[PYHTYIOUMCb HA 3HAHHAX MPO MOBITPA Ta Ku-
CeHb, 3aMpornoHyinTe cnocié AoBefeHHA HasB-
HOCTi KMCHIO B MOCYAUHI.

o6 moBecTm, II0 ras, AKUM BU HAIIOBHUJIN
npobipKy abo iHITy moCcyAuMHY, — Ile KHCEHb,
Tpeba M0 OTBOPY IIOCYAMHU IMiTHECTH TJIii0ouy
CKinmky abo samyputu ii B mpoOipKy. AKIo
CKiIKa sICKpaBO cmaJjiaXxye, TO HOOyTUH ras —
KICEHb.

Yn nigTBepgunaca Bawa gymka?

MNigTBepaeHHA HaABHOCTI
KMCHI0O B npobipui: Thitoya
CKiNKa, BHeceHa B NpobipKy
3 KUCHeM, cnanaxye

Ha Akili BNacTMBOCTI KUCHIO FPYHTYETbCA Liei cnoci6?

Il UWo mMu maemo 3po6buTn?

I. Omep:xyemo, 30UpaeMo Ta BUABJISAEMO KHCEHb

1. ¥V xomiuny kosby HacumTe ImareneM Apioky manrau(IV) okcumy

(200 cyxmux MeKapChbKUX APiiKIMKiB).

2. YV koaby wnHaauiiTe 3%-fi PO3UMH TiAPOTeH IEPOKCUAY 00’eMOM
30—-40 M i ompasy 3akpuiiTe ii KOPKOM i3 rasoBiaBigHOIO TPYOKOIO.
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3. BinpHuii Kimelnpb rasoBiABigHOI TPYOKM 3aHypTe Ha AHO Ximiumoi
CKJIAHKU Ta IPUKPUITe ii OTBIp apKyIlleM ITyIIKOro mamepy (Maj. A).

4. 3anawsith coupTiBky. Bim moaym’a cnupTriBKM 3amaJjiTh JIepeBHY
CKiIKy, maiiTe il TPOXW IIPOTOPiTH Ta 3araciTh ii, 106 BOHA IPOAOB-
JKyBajia TJIITH.

5. IligHeciTh TUIifOUy CKINKY M0 Kpalo XiMiuHOI CKJIAHKHN Ta TpUMAaiTe
ii, MOMOKM He BIEBHUTECS, III0 BOHA I[IJIKOM 3alOBHUJIACS KHCHEM.

6. Iloku ximiuHa CKJISHKA 3aI0BHIOETHCA KMNCHEM, HAJHITe B KPHCTa-
JisaTop BOAY, 3aIIOBHITH HPOOIPKY BOMOIO, 3aKpuiiTe ii Ta mMOMicTiTh
OTBOPOM YHM3 y KpucTaJjisarop. BimkpuiiTe oTBip mpoOipKu.

7. Komm ximiuHa CKJISHKA 3aIllOBHUTHCSA KHCHEM, IIEPEMICTiTh rasoBin-
BifHy TPyOKYy B OTBip IpOOipKM I uYeKaiiTe, MOMOKU HIPOOipKa He
3alIOBHUTHCA KucHeM (MaJ. B).

Jrgav,

8. Koau mpobipka 3amoBHUTBLCS, 3aKpuiiTe ii oTBip, micTaHbTe, IIepe-
BEPHITH OTBOPOM JOTOPH, BiJKPUUITE Ta BHECITH y Hel TJIiI0Uy CKiIIKYy.

II. Jocaimaxyemo e(deKTHUBHICTHL KaTajxizaTopis

Coopmyntonte rinotesy: UM BCi KaTani3aTopu ofHaKoBO edeKTUBHO MPUCKOpIO-
I0Tb XiMiYHI peakuii.

1. V pisHi npobipky moOMicTiTh HasgBHiI 3pasKu IIPUPOSHUX AKEpPes Ka-
TajidaTopiB. ¥ pasi BUKOpPHUCTaHHS OBOUiB abo ()parMeHTiB POCIUH
ix HeoOXimHO TpimKum po3iM’aATu (1100 MmovaB BUAIIATHCA CiK) abo
BUKOPHCTOBYBAaTU IIOMHO BiApisaHi IMIMaTOUYKU.
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2. YV KOoXHY OpOoOipKy HaINTe PO3UYHH TiJPOTeH HEePOKCUIY 00’e€MOM
mo 1-2 .

3. 3aHOTyHTe CIOCTEePEe)KeHHsS B TaOJUINI0 ¥ OIliHITL KaTaliTUuHy
e(peKTUBHICTh 3pasKiB. Y Tabauili mosHauTe HaNOIJIBIN i HalMeHIIT
edeKTUBHI KaTaJjisaTopu.

3pa3okK OuiHKa WBMAKOCTI peakuii | Hanbinbw / HanmeHW epeKTUBHMI

Bl [nsa nipbutTta nigcymkiB po6otu 06roBopiTb NMUTaAHHA

1.

Yu BpaJsocss MiATBEPAUTH /CIIPOCTYBaTU Timoresy, cHopMyIhOBaHY
BaMM [0 IIOYATKY MOCJimKeHHs?

3a AKMMH O3HaKaMM MOJKHA TiATH BHUCHOBKY, IO TiApoTeH IIe-
poKcHA Po3KJIamaeThCea? K MOMKHA OI[IHMTU HMIBUAKICTL peakIfii?
3 SKOI0 METOI0 BHMKOPHMCTOBYIOTH KATaJi3aTop y IIbOMY JOCJimKeH-
Hi? Yu cmocTepiraim BM HOro IIOMiTHE «3HUKHEHHS» BIIPOJOBXK pe-
akiii? Ilpo 1o me MoKe cBigumTH?

3amnpoIoOHyHTEe eKCIepUMeHT IJIs JTOBeIeHHs, IIf0 KaTaJjisaTop Iiciis
BUKOPUCTAHHSA Bce Ie 30epirae KaTaliTUUYHy aKTHUBHICTH.

SIK Bu BBa’Ka€Te, YOMY B I[bOMY [IOCJIiIKEHHI PEKOMEHIOBAHO BUKO-
puCTOBYBaTU 3pasKM CUPUX MPOAYKTiIB? Um MokHA OJIA TOCIimKeH-
HS BUKOPHUCTOBYBATHU BifgBapeHi oBoui abo m’saco?

Il Pednekcyemo

IITo HOBOro BM AidHAJUCS IIiJ] Yac IIbOTO MOCTiAKeHHS?
IIlo BuaBmyoca mya Bac ckaagauMm? IlosacHiTe womy.

e BaM MOXYTh 3HAZOOUTHUCSA BMiHHA, AKUX BU HAOyJIm?
AKi unHHUKYN copuann abo 3aBaskaaul IIif yac poboTu?
Sk BU oIliHIOETE CBOIO POOOTY? APryMeHTYHTe AYMKY.
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KUCEHb — €AWHUN TA3 MNOBITPA,
o NiATPUMYE INOPIHHA

Mwu 3HaEMO, WO KUCEHb HEOOXiAHWI ANsi NPOLECIB AMXaHHS
Ta FOPiHHA. Afle YOMY BiH TaKWi BaXJIMBUA ANA TOPIHHA?

A MeHi 3aBXaun 6yno uikaBo, Yomy
OfHi PeYOBMHUN TOpPATb, @ IHWI — Hi.
| AK y3arani BMHUKA€E BOTrOHb?

Hymo, misHaimoca 6Ginblue
NpPO BNACTUBOCTI KWCHIO!

Peakuii KUCHIO 3 HeMeTanamu

Kucenr — opgHa 3 XimMiuHO HaWaKTHBHIIINUX pedyoBWH. Bu BiKe 3Hae-
Te, IO BiH IIIATPMMYy€E IIpoIlecu AUXAHHS W TOPiHHJI.

YHacHiIoOK peakIliii IPOCTUX PEUYOBMH i3 KUCHEM YTBOPIOIOTHCA
O0imapui cmonyku 3 OkcureHom — oxcudu. lle ogwH i3 mpuKJaxmiB
peakIiii, AKi Ha3WUBAIOTh PEAKI[iIAMU OKUCHEHHS.

BinpimicTes peakiiii i3 KmcHeM BigOyBarThCA OypPXJIMBO, 3 BUIIi-
JIEHHAM BeJIMKOI KiJIbKOCTi TeImJIoT! U cBiT/ia. 3a3BUYail TaKi peakIrii
MU Ha3UBAEMO 2OPIiHHAM.

@ IIBuaKuii Ipolec OKMCHEHHS PEYOBUHU, IO CYIIPOBOIIKY-
€ThCA BHUIIJIEHHAM TEIJOTH 1, 34e0iJabIIIoro, cBiTiia, Ha3U-
BalOTh TOPiHHAM.

Bu BXe cnocTtepirany ropiHHA OeAKNX PeyoBMH Y MOBITPi, NPUMIPOM, Ha MiKHi-
Ky. A nig yac QOCnigXeHHA HaBuMAUCA 36UpaTV YNCTUIN KnceHb. ChopmynionTe
rinotesy: um BIAPISHATUMETbCA FOPIHHA PEYOBUH Yy MOBITPI Ta B UMCTOMY KUCHI.
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Poskapumo B monym’i CnvpTiBKU LIMATOUYOK
[epeBHOro BYrinnA AO NMOYEPBOHIHHA. Y MOBITPI
BYTiNns roputb 6e3 yTBOPEHHs Monym's,

NpO peakuitlo CBigUMTb Nule TbMAHO-YepBOHEe
CBITiHHSA.

MomMicTMMO poO3XKapeHui LMATOUYOK AepPEeBHOro
BYFiNNA B YMCTUN KnCeHb. Byrinna npoposKye ropitu,
He yTBOpIOIOUM Monym’s, ane HabaraTo ACKpasille,
HiX y MOBITPI.

IIpogyxkToM 3ropsHHsS AepeBHOro ByTijis € KapooH(IV) oxcumg —

BYIVIEKMCJUM ras:
C + 0,=CO,T

MomicTMMO B CTaneBy NOXEUKy HEeBEeNVKUN LIMATOUYOK
cipku n Harpiemo Ha cnmprTiBui. Cipka cnoyaTky nna-
BMTbCA, @ MOTIM CManaxye TbMAHUM CUHIM MOSYM'AIM,
AKe 3a JEeHHOro OCBIT/IEHHA MalXe He BUAHO.

Y pasi BHeceHHA Manatoyoi Cipkn [0 NOCYAUHMN
3 KWCHEM Monym’s CTa€e HabaraTto ACKpasilMM.

YHacHigoK BSropsHHS CipKM YTBOPIOETHCA BaAYIIJIUBUKA CYJIb-
byp(IV) okcun — cipuucTuii ras:

S + 0, =80,T
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®ochop Ha nosiTpi
ropuTb 3 YTBOPEHHAM
6inoro 3agyLWwnnBoro Aumy.

Y unctomy KucHi docdop 3ropse
cninyyo-6inum nonym’sim.

Ilum, 110 BUALJISAETHCA B IIPOIleci 3ropAHHA (ochopy, YTBOPeHUMN
IpioHMMEy uyacTuHKamMu TBepaoro ¢ocdop(V) okcumy:

4:P + 502 = 2P205

AK 3a O3HaKamu ropiHHA MoXkHa goBecTu, wo docdop(V) okcna — TBEPAUN,
Ha BigMiHY Bif, BYrnekncnoro ta CipumcToro rasis?

3a meBHUX YMOB TOPiHHS MO:Ke BigOyBaTucs AysKe IIIBUAKO, Maiixke
MHUTTEBO, PEUOBMHA Bubyxae. 3a3BUUall Ie CTAETHCA, KOJW TOPIOYA
peuoBMHA XiIMiUuHO Iy’Ke aKTHBHa abo ay:ke moxpiomena. Tak, 0o-
POIITHO T'OPIOYOI0 PEUYOBMHOIO HA3BaTH CKJAMHO, ajie Ha OOPOIIIHOMEJIb-
HUX 3aBOJAX TPAILIAJUCA BUIAAKM, KOJM 3aBUCHh Y IIOBITPi ApiOHO
3MeJIeHOro OopolllHa BuOyxaJja BiJ, HEBEJIMKOl iCKpH.

3a po3rAHYTUMW NpUKNagamn ropiHHA HemeTanis cGopmynionTe rinoTesy:
3a AKMX YMOB MOXeE BMHUKATW TFOPiHHA.

3aliMaHHA PEYOBMHM MOMKJIMBE 3a HASBHOCTI TPHhOX UMHHUKIB, SAKi
VTBOPIOIOTH TaK 3BaHUU mpurkymhuk 6ozuio (May. 10.1 Ha c. 86).
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BaxjmBoro yMOBOIO IJIS BU-

HUKHEHHA TOPIHHA € KOHmakm ﬂ"
20p040i pPeuoBUHU 3 KUCHEM.
AKImo B 3aKpuUTOMY IIPOCTO- Temneparypa

. 3aiMaHHA
Pl ropuTh II€eBHa peuYOBUHA, TO

KHCEeHb IIBUAKO BHUTPAUYAETHCS
! TOpiHHA MO’Ke IPUIUHUTUCH. . O
Tomy nana migTpuMaHHSA Oesie- - (]
PEPBHOrO TOPiHHA y BOTHUIIE Kucenb loproua
Ma€e HaIXOOWTH MOBITPs 3i CBi-
JKUMU <«IIOPI[IAMMU» KICHIO. Man. 10.1. TpUKYTHWK BOTHIO

(OKMNCHUK) pe4yoBMHa

KoBani, meTanypru ta cknosapwu
crneuianbHUMN MiXxamu CNpPAMOBY-
I0Tb MOBITPA abo UMCTUN KUCEHDb
y BOTHuLE, abn iHTeHcndiKyBaTy
FrOpiHHA, @ OTXe, NiABULWMNTYN
TemnepaTtypy nonym's.

Harpiti npogykTn 3ropaHHA nerwwi
3a MOBITPA: BOHU MiAiIMalOTbCA Bropy
Ta BUXOAATb Kpi3b AMMOXig

IOumap 3abesneuye He nuwwe
BiIBeIEHHA WKioNMBUX AN
NMOAVHUN MPOAYKTIB 3rOpAHHA,
ane N HagXoOXKeHHS KUCHIO.

Wo Buwa Tpyba Anmoxopay,
TUM CWAbHIWA TAra MNOBITPA
M aKTUBHiWe BifgbyBa€eTbCA
ropiHHA

Ha micue npoaykTiB 3ropAaHHA
HagXoQuTb CBiXKe MOBITpPA,

/ 3abe3neuyoun HaAXOLKEHHSA
f KVCHIO
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A6bu posnanuTn GaratTs
yum 3aracsie BYrinnA, Ha ApoBa
(ByrinnAa) HarHitTaloTb MoBiTPA.

IIle omHiero yMOBOIO I'OpiHHA € Te, II[0 PEeYOBUHA Ma€ Oymu Ha-
epima 0o memnepamypu 3aimarHHs. HaBiTh SKIO0 peuoBMHA 37aT-
Ha TopiTH, BOHA MOKe He 3alHATHCS, JOKHK I He HArpiTH MO0 HeBHOIL
Temneparypu. IIpumipom, mamip 3aiMmaeThcAa B MOBITPi 3a HarpiBaHHSA
no 230 °C, a 6ensun Tpeba Harpitu mo 300 °C. 3azBuuail aad JOCAT-
HEHHA TeMIlepaTypu 3aliMaHHSA PEYOBWHY HArpiBamTh (IiAmaJioTh
cipHHKOM TOIIT0). SIKIIO peuoBMHA BiKe 3aMHsAJAacsd, BOHA ITPOJOBIKYE
TOPiTH CaMOCTiMHO, OCKIJIbKM IIiJ Yac TOPiHHA BUIIIAETHCSI BeJIMKA
KIiJIBKIiCTh TEIJIOTH, AKa HarpiBae€ HACTYIIHI IOPIii peYOBUHU.

3a TPUKYTHNKOM BOrHIO BUCNOBITb rin0Te3y: AK MOXHa 3aracti BOrOHb.

7 )

B TemnepaTypa 3aliMaHHA OeAKMX PevyoBUMH HabnvxKeHa OO KiMHaTHOI. Taki pe-
YOBMHM 3aliMalOTbCsA B MOBITPi cami Mo cobi, 6e3 HarpiBaHHs. Lle aBuwe Ha-
3uBaTb camo3almaHHAM. [o Camo3aliMUCTMX PEeYOBUH HanexuTtb 6inuini
docdop, Tomy Moro He MoXKHa 36epiraTy Ha MOBITPI, a NMLWe Nig WapoM BOAW.

B Yacto pAnAa raciHHA BOTHIO BUKOPMWCTOBYIOTb
BoAy. Ane € peyoBMHW, AKI HE MOXHa racutu
BOAO, A0 Npuknagy, 6eH3uH, rac Towo. BoHun
nerwi 3a Bogy, ToMy B pasi cnpobu 3aracutu ix
BOAOI0 CMMBAKOTb Ha MOBEPXHIO N MPOJOBXKY-
I0Tb FOPITK, NOLIMPIOIOYM NMONYM'a Ha CyCigHi ai-
NAHKN.

He MOXHa Tako)K racuTi BOAOI MOXeXy, Cnpu-
Y/MHEHY HecnpaBHUM efnieKTpoobnafHaHHAM.
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Peakuil KUCHIO 3 MeTanaMm

Bucnositb rin0Te3y: UM MOXYTb MeTanu FOpiTI/I TaK CaMO aKTMBHO, AK HeMeTaJln.

3aJIeKHO BiJf aKTUBHOCTI, MesKi MeTasii TaKOK MOMKYTh ropiTu (IK
y TIOBiTpi, TaK i B YMCTOMY KUCHi).

AKTHUBHI MeTaJju, IPUMIpOM MAarHii, ropATh HAaBIThL y IIOBiTPi.
SAxrmo migmasuTm Mar"ieBy CTpPiUKy B IIOBITpi, TO BigOyAeTbcs pe-
aKIidg 3 YTBOPEHHAM OiJIOrO IIOPOIIKY MAarHii OKCHUAY 3 BUIIJICHHAM
BeJWKOI KiJIBKOCTiI CBiT/Ia #I TemyjoTu:

2Mg + 0, = 2MgO

- MarHin ropntb HacTiNbKK aKTUBHO,
- WO 3aracuTu MOro BOAOIO
abo MiCKOM MaliXe HeMOXNUBO.

- )

Peakuilo ropiHHA marHito paHile BUKOPUCTOBYBANn
doTorpadm anAa CTBOPEHHA CBITNOBOro crnanaxy
nig vac ¢otorpadyBaHHs.

TopiTu mMoKe TakoK aJIOMiHil, ajie OJs IIBOro Iioro Tpeba my:ke
MOIPiOHUTH:

4Al + 30,=2A1,0;

Y pasi BHeCeHHsI B IIOJIyM’S IIOPOIIOK AaJIIOMiHiI0O 3aropsie€rbcs,
PO3KHUAAIOUN CHIiI iCKOp. A AKIIO TAKWH IIOPOIIOK BAMYXYBaTu y BO-
rOHb, MOJKe CTaTHCs BUOYX.

Ilopomiok asroMiHil0O iHOAI BUKOPUCTOBYIOTH SK TBepAe IaJibHe
IJIsI PAKeTOHOCIiB.
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3a1i30 — He TaKWi aKTHUBHHUU MeTaJl, AK aJIoOMiHii. ¥YTiM y uu-
CTOMY KHCHi MOXKHa CTBOPUTH YMOBHU, abu ¥ 3aJ1i30 3aWHAJIOCH:
t

4Fe + 30, = 2Fe,0;

AKWO NoppibHNTK 3ani30 B MOPOLUOK i BHECTK

B MOAymM’s MajbHMKa, TO BOHO 3aliMeTbCA, pO3Kunaa-
IOUN ACKPaBi iCKPU — YaCTUHKM PO3MeYeHOoro
bepym(3+) okcngy.

MasoakTuBHI MeTaJan B3a€EMOLIIOTH i3 KHCHEM He TaK OypXJuBO
1 He 3gaTHi ropitu. Ilpumipom, Migb i pTYTh B3a€EMOAIIOTH i3 KHCHEM
JINIIIe 3a HarpiBaHHSI:

t

2Cu + 0,=2Cu0

YHacnigok HarpiBaHHA B Nonym’i nanbHMKa
Mifii — MeTany 4YepBOHOrO KOJIbOPYy —
YTBOPIOETbCA YOPHUIN Kynpym(2+) oKcua,.

Hesaki meranu, SK-OT 30JIOTO ¥ ILJIaTWUHA, B3araJji He pearymTb
i3 KHCHeM.

Bsaemomia peuoBMH i3 KHMCHEM MO:Ke BigOyBaTHCsS IIOBiJIbHO, 0e3
IOMITHOTO BHUIiJIeHHSA TerioTu. Tak, OinpmricTh BUpPOOIB i3 3aJisa,
Migi # iHmMIX MeTaJiB i3 yacoM yTpauaioTh OJUCK (TBMAHIIOTB) —
TIOKPUBAIOTHCS IIAPOM OKCHUAY BHACJIIZOK B3a€EMOJii 3 KUCHEM.

Y TakoMmy pasi ropimms He cmocrepiraerbces. Taxi mporecu Ha-
3UBAIOTh NOBINbHUM OKUCHEeHHAM. lIpolecu IOBiJIBHOTO OKHMCHEHHS
He TaKi IIOMiTHi, K TOPiHHS, ajie TPAIlJIAIOTLCA He PifIre, dK yiKe
3rajlaHe MOKPUBAHHSA METAJIiB ITapoM OKcuny. IIpuKjaamaMu IIOBiJIb-
HOTO OKMCHEHHSA PEUYOBUH y IIPUPOJi € TaKOK NMPIiHHA Ta ZHUMMS.
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B3aemMopgins KUCHIO 3i CKJlaAHUMM pPeYOBUHaAMM

YHacaioK TOpiHHA AeAKnX OiHAPHUX CHOJIYK YTBOPIOIOTHCS OKCHUIU
OBOX XIMIUHHUX eJIeMeHTiB, AKMMM BOHU yTBOpeHi. Tak, IIpomyKTaMu
ropinaa merany CH, € nBa okcuau: kap6ou(IV) okcup i rizporesn oxkcum:

CH4 + 202 = COz + 2H20

Tigporen cynwbdin (cipkoBomenb) H,S — ras i3 zamaxom TyXJux
A€b — 3rops€ B KMCHI TaKOX 3 YTBOPEHHAM [OIBOX OKCH/IIB: CYJb-
dbyp(IV) okcumy Ta rigporeH OKCUIY:

2H,S + 30, = 280, + 2H,0

Hasemeni peakmii He BizmOmBaioThL yChOrO Pi3HOMAHITTS XiMIiuHMX
BJIACTUBOCTEN KUCHIO, MU POITIAHYJIMW JUIe HAWBaKJIUBIIIL 3 HUX.
Iz GararpMa BJIACTUBOCTAMU KMCHIO BU O3HAWOMHUTECS HaIAJi.

Po6ota 3 iHdpopmauicio I

95. IlopiBHAMTE IOHATTA «TIOPiHHSA», «IOBiIbHE OKMCHEHHSA» Ta <«BU-
0yx», CKJaBIIU AiarpamMy BeHna.

96. Banumrites (opmyau cooayk: Oapiii oxkcunmy, Kympym(1l+) oxcuny,
xpom(3+) okcuny, ttoa(V) oxcuny, miaromoym(IV) oxcumy.

97. Banumiite piBHAHHSA peakIlliil i3 KMCHeM PedYoBMH: a) JIiTiio; 0) KaJb-
Iif0o; B) CHJIiIil0, SKIMO IPOAYKTOM peakitili € cuaimniin(IV) oxcuna.

98. OOuwuciaite macy (r) cipku, gKa 3ropija, SKIO OyJ0O BUTPAUEHO K-
ceup Mmacoro 11,2 r.

99. Vwuaciaigok sropaHHs ciprosyriernio CS, yrBopioioTbesa Kapb6or(IV)
okcupg i cyabdpyp(IV) oxcuza. OO6UMCIiTE Macy BUKOPHUCTAHOTO KIIC-
HIO, AKIo omep:kanu cyab@yp(IV) okcum macoro 19,2 r.

PosyMmiHHA aBuw, npupogu (po6ota B rpynax) I

100. 3Baskaroum Ha cIocoO0M OJepiKaHHsA Ta XiMiuHi BJIACTHBOCTI Kuc-
HIO, CIIPOTHO3YHTE MOMKJIMBOCTI MOro 3aCTOCYBaHHA B PiBHUX Taly-
3AX KUTTA ¥ mpomucyoBocTi. IlepeBipTe cBoi mporuosu 3a pisHuMH
IKepesnamMu iH(pOpMAIIii.

101. fAx Bu BBa)KaeTe, YOMy B MIOBIiTPi ropiHHA BigOyBaeThCA MOBLIBLHIiIIE,
Hi’K y 4MCTOMY KMCHi?
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102. V poBKiri sasBuuail 6araTro ropouynx PeUYOBHH: TpaBa, CyXe oIa-
Jle JIUCTHA, TiJIKU AepeB Toio. I, meBHA piu, HABKOJIO HUX € KHUCEHb.
YoMy K BOHM HE CaMO3aNMAalOTbCI?

103. CxapakrepusyiiTe o3Haxu ropiaus. Illo Taxe moaym’sa? 3Bigku Oe-
petbca auM? 3BiAKWM BMHMUKAIOTh TeIJOTa I CBiTJ/IO?

104. IlpukiagaMy AKOrO THUIY PEAKI[ili — CIIOJYYEHHS YU PO3KJIALy —
€ peakIlii KMCHIO 3 MeTajJlaMU Ta HeMeTamamMu? ApPryMeHTYHTe CBOIO
nymry. (Ilpuramaiite Tunu peakifiii 3a 3aBmaHHAM N 92 Ha c. 76.)

105. TlogcHiTh 3MicT MOHATTA «TeMIlepaTypa 3aliMaHHA». K BU BBasKa-
€Te, UM 3arOPUTHCA Cipka abo mepeBHe BYTiJLIA, AKII0 ix 6es mome-
pPenHBOrO HArpiBaHHS BHECTHU B MOCYAUWHY i3 UMCTUM KUCHEM?

106. Ilomipkyi#iTe, YoMy IIif uyac TrOpPiHHS OeIKHX PEUYOBMH, IPHUMipOM,
BYTiJIJIsI, He YTBOPIOETHCS IIOJYyM .

107. 3a tpukyraukoMm Boruio (maJ. 10.1) moscHiTb, Ha YoMy I'PYHTYIOTh-
cA cmocobm raciHHA Ioaym’s, 300paskeHi Ha cBiTIMHAaX.
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108. Yuacraigmoxk ropinmusa HeBimomol pedoBmHH yTBOopuamncsa cyabdyp(IV)
okcup i Boma. 3 AKMX XIMIUHHX ejleMeHTiB MOIJIa CKJIAZATHCS ILd
pevoBuHA?

109. VHacuaigox B3ropAHHA IeBHOI peuoBHHH yTBOpmaucsa Kapoou(IV)
OKCHUJ, Bojga I as3oT. I3 AKMX XIMIiUHMX eJIeMeHTiB MOIJIa CKJIAJaTU-
cA 1A pevyoBmHA?

110. Yu MoxJIMBe IePEeTBOPEHHS IOPiHHS HA MOBLJIbHE OKMCHEHHS Ta Ha-
Bnaku? IloscHiTh CBOIO BiAIOBiAL Ha MPUKJIALI T'OPiHHA OePEBUHIU.
Yu moske mpine sucra abo cimo Ha moBiTpi cmamaxaytu? Yomy?

111. Un moskHa HasBATH ip:KaBiHHA 3aJIi3HMX BUPOOIB MOBIILHUM OKIC-
HeuHaMm? IlosacCHITH CBOIO AYMKY.
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112. O6GroBopiTh, AKa CBiUKAa 3-IIOMiK 300pa’KeHHX HA MAJIIOHKY, 3aracHe
nepioo. fIka — ocTaHHBOIO?

113. 3a mpasuiaaMu Oe3leKH Ha IIAIPHUEMCTBAX UYepes 3arpo3y MOMKesKi
3a00pPOHEHO TPUMATH KyIaMHt IIPOCOUEHe MACTHUJIOM TraHuip’s (micias
o0TupanHa BepcTariB ToIio). IlosgcHITE yomy.

114. Pygoxkonu momiTmim, Io Bif yAapy CTajieBOi0 KipKOIO CyxXuil MiHepaJ
miputr FeS, posKpuinyerbcs, i e CYIPOBOMKYETHLCSI CHOIOM SCKpa-
BO-’KOBTHX icKop. Bim mporo moxoauTh HazBa MiHepasy (Bix rpemb. ni-
pimoc nimoc — KaMiHb, IO BHCiKae BOTOHb) i MOro 3acTOCYBaHHSA
I moOYBAHHSA BOTHIO. SalUIIITh PIBHAHHA PeakKIlii TOpiHHA mipury,
AKIO IPOAyKTaMu peakiiii € ¢epym(3+) okcupn i cynb(l)yp(IV) OKCH]I.

115. BukopucroByBaT: Mixum AJd Ha-
THiTaHHSA IOBITpA B 6ararTs pos-
nmovasin e B aBHbomy €runri,
10 IATBEPIKYIOTh  3HaWIEeHi
MaJIIOHKU. SIK BU BBaKaeTe, IJid
AKUX TIIpolleciB HeoOximHa Oyaa
BHUCOKa TeMmIeparypa mogym’sa? g =i ==

116. 3paBHa Ha 6oJsioTax i MBUHTAPAX JIOAW IIOMidaam «OJyKaroui BOTHi»,
AKi OyJ0 BUAHO JuIlle B TeMpPsaBi. BoHM JaAKanm MaHAPiBHUKIB, 00
pyxajucs 3a MOBITPAM: «THAJUCSI» 3a TUMH, XTO Big Hux Oir, Ta «Ti-
KaJu» Bifg THMX, XTO HaMarascsa OO0 HUX HaAOJIMBUTHCI. 3TOLOM OYJO0
BCTAHOBJIEHO, IO IIi BOTHUKU 3’ABJAIOTHCSA BHACIIMOK HOTPAILIAHHS
Ha Oynb-aKy IOBepXHIO mMyxupiliB ¢ochiny (PH;), axkuit camosaiima-
€ThbcA Ha IOBiTpi. ¥ mpupoxi ¢ochiH yTBOPIOETHCA 3 PEIINTOK Bif-
Mepaux opraHismin. OOroBopiTh mUTAHHS IOAO0 (Pocdimy.

B VHaACHIIOK SKUX HPUPOTHUX IIPOIECiB MOKe YTBOPIOBATHUCS (Poc-
(¢in: ropinHa ym rHUTTI?

B Ypm MoKHaA CTBEPAMKYBaTH, IO TeMIlepaTypa 3aiiMaHHA (ochiny
Osmm3bKa OO0 KiMHATHOI TemMmepaTypu?

B JloAcHITH «MMOBeZiHKY» OJIyKaioumX BOTHIB, ONMCAaHYy MaHIPiBHU-
KaMu.
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117. «I'peubKuii BOroHb» OyB BUHANAEHMI IIe 3a daciB aHTMuHOCTi. Hum
BUCTPiIIOBAIN 3i clemiaJlbHUX CU(POHIB, YCTAHOBJIEHUX Ha KOPaOJIIX.
Oco0IMBICTIO «I'PEIIbKOr0 BOTHIO» € Te, II[0 HicJsd BJIYUYEHHS B IiIb
Moro HeMOKJIUBO OYyJIO 3aracuUTH, i BOPOsKi KopabJi 3ropsAau BIIEHT.

] - .. - - - - i ."
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Cooromui Bimomo, II0 B CKJAIi «TPeIbKOro BOTHIO» Oyaum HadTa, cip-

Ka, cexitpa i osisg. O6GroBopiTh i BU3HAUTE NPABUJILHICTH TBEPAKEHb:

B gKIMO TaCUTHU «TPEIbKUl BOTOHbB» BOJOI0, TO Had)Ta i OJis B MOTrO0
CKJIaJi CIIJIMBAIOTHL HA MOBEPXHIO BOAU II TOPiHHS TPHUBAE;

B 11700 3aracuTU BOTOHBb, HEOOXiTHO HNPUIMHUTU NOCTYII IIOBIiTPA IO
Micia saliMaHHSA, aje, KpiM Boau I micKy, iHImi 3acodbu B Ti wacu
He Oyam Bimowmi;

B cyuacHMMH 3acobaMm IIOKeKOraciHmHs MOXKHaA OyJo O 3aracuru
«TPEenbKUNA BOTOHbY», AKIIIO BUKOPUCTOBYBATHU IIiHHI BOTHETaCHUKMU.

OTXe, KnceHb crnpasai NiATPUMYE FOPiHHA, pearylouu
3 Pi3HUMK PEYOBUHAMW, i HABITb «JOMOMarae» meTtanam ropitu!

Tak, a we mu Ai3HanNUCcA Npo TPUKYTHUK
BOrHI0. be3 KucHio, nanbHoro abo AoAaTkoBoOl
TENOTU FOPiHHA He Moxnuse. | We A Tenep
3Hal, AK NpubopKaTn BOroHb!

Lle HelmosipHO! fl He yaBnss.,
O KMCEHb HACTINbKM BaXNMBUN
ONA npouecy ropiHHA.

§10. KnceHb — eanHMIA ra3 NoBiTps, Wo niaTpumye ropiHHa 93

Migpy4yHuk BupasHuyTea "PaHok"



' §11 / KOJIOOBII OKCUTEHY B NMPUPOJ|

OTXe, B OfHUX peaKuifaxX MW MOXeMO BUTPATUTU KUCEHb,
a B iHWKUX — ogepxatu. Lle Akecb Kono...

| npuragan, wo B NOBITPI
BMICT KMCHIO Malke CTanumn
Ha BCil MOBEpPXHi NiaHeTw.

TouHo, y npupoai mae 6ytn
AKeCb KOO KUCHIO!

OkcureH y npupogi

OkcureH — OAWH i3 HaWBAXKJUBIINUX XiMIYHUX €JI€MEHTIB y IIpUpPO-
ni. KpiMm mpoctux peuoBmH, BiH YTBOPIOE CIIOJIYKH MaiKe 3 ycima
XiMIYHUMU eJleMeHTaMU. BUHATOK CTaHOBJIATH JIMINE iHEPTHI XimMiuwi
enemenTu: I'erriti, Heon, Aprosx.

Ha mnoBepxui Hamol mirametm OKcCUTeH € HAWIOIMIUPEHINIUM Xi-
miuauM esremeHToM (MaJs. 11.1). ¥V ckaani cmosnyk 3 iHmmm#m ximiu-
HUMU ejJeMeHTaM” BiH craHoBUTH 47 % wMacu 3emMHOI Kopu. OKcuren
MIiCTHUTBCA B CKJAAl HaWBaKJIWBIIINX MIJIS JIOACTBA MiHepaJiB JiToO-
chepu (UEPBOHOTO 3aJIiBHAKY, KBapIly, Timcy, MOJHLOBOrO IIMNATy TOIII0)
M PEeYOBUH, IO 3yMOBJIIOIOTH POJIOUICTL I'PYHTIB (rymycy).

Haitmomupenima crmoayka Oxcureny Ha 3emai — 1e Boga H,O.
BenuuesHi cKkymueHHs BOAM — OKeaHU, MOPSA, PiYKKU TOIO — YTBO-
pIOIOTH Tigpocdepy IIaHeTH. 3 ypaXyBaHHAM PO3UYMHEHUX PEUOBUH
rizpochepa mictuth 86—89 % OKcureny sa macoio.

OKcureH MiCTHUTbCA B CKJAJi UMCIEHHHUX CIIOJYK: OKCHIIB, KIC-
JIOT, JIyTriB, cojyeii i immux. JKuBi opraHisaMm TaKoXK MIiCTATH 3HAUHY
KimbkicTh Okcureny. ¥ ckJjani pisHux peuoBuH OKCUT'€H CTaHOBUTD
omus3pko 60 % Macu Tija JIOOUHN.
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Atmocdepa — 23% Nlitochepa — 47%

e

lippocdepa — 89% MKuBi opraHismm — 62%

Man. 11.1. MowwnpeHictb OKcnreHy B npupofdi (MacoBa 4YacTka)

3B'sA3yBaHHA aToMiB OKCUreHy B iHWIi CNONYKU

Bu Bxe 3HaeTe npouecy, AKi CTaHOBAATb Konoobir Boan Ha 3emni. ChopmynionTte
rinoTesy: Yn MOXNMBUIA KONoobir OKcureHy Ha 3emni. 3anponoHyiiTe Oro CXemy.

Kucenp € omHieo 3 HalBaKJIMBIIINX PeUOBHMH Ha 3eMJIi, skKa 3abes-
neuye icHyBaHHA KUTTA. Maii)ke Bci opraHiamMm BUKOPHUCTOBYIOTH
KHCEeHb JJIA NUXaHHSA, i JIUIne AedKi MOMKYTbhb icHyBaTu 06e3 HBOTO.

YoMy K KHCeHb TaKuWi HeoOximumil aasa icror? Ilig uac oxwmc-
HEeHHS OpPraHiuHMX pPEUYOBUH BUIIJIAECTHCA €Heprid, SKy opraHismu
BUTPAYAIOTh IJIA JKUTTENIANbHOCTI. OMMH 3 OCHOBHHMX ITPOIIECiB, ITIO
Bi0OyBalOTHCA B OPraHi3Mi 3a y4acTiO KMCHIO, — AUXaHHI — MOKHA
YMOBHO 3amIicaTyd PiBHAHHAM:

Csngos + 602 = 6002 + 6H20 + eHepI‘IH
L ] L ] L ] L ]
rnoKo3a KNCEHb HAOXOAMUTb BYINEeKNCAN ra3 i Boga BUTPAYaETbCA
noTpanifae nig 4yac guxaHHA BURINATLCA B HaBKO- opraHiamom ans
3 ke 3 noBiTpA JINIHE cepefoBuLLe KUTTERIANBHOCTI
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Ilix wac muxaHHA TBAPWH 1 POCJIIMH YTBOPIOIOTHCA BYIVIEKUCJJINN
ra3 i Bogma, ToOTO aromm OKCUTEHY 3 MOJIEKYJ KHCHIO II€PeXOIATHb
0 CKJIAJy MOJIEKYJI BYTJIEKHCJIOTO ra3y ¥ BOAU.

Ane He JumIe KUBI OPraHisMHM CIIOKMBAIOTh KHCEHb. SHAUHUNA
00CcATr KUCHIO BUTPAYAETHCSA B IMPOIECAX THUTTA 1 TOPiHHA PisHUX
pevoBUH, 34eO0iJBINIOro Mif Yac JIICOBUX IOKE)K i BHUBEPIKEHHS BYJIKa-
HiB, YHaCJiJIOK YOro TaK caMO BHUIIJIAIOTHCA BYIVIEKHCJINK ras i Bopa.

3a ocTaHHiI CTO POKiB 3HAUHO 30iJbIINIANCA 00’€MU KNUCHIO, SKII
JIIOLCTBO CIIOXKUBAE AJsA cBoix moTpeb. TemoBi emexkTpocraHilii, aBTo-
Mo0iJri, JiTakmM ¥ iHIII BUAM TPAHCIOPTY BUTPAYalOTh 0arato KUCHIO
TSI CHAJIIOBAHHS IIAJIMBa: IIPUPOIHOTO Tasdy, BYTiJasa, OeH3uHY, racy
Ta MasyTy.

YTBOpeHHﬂ KUCHIO

YMICT KUCHIO B aTMocdepi BNPOAOBXK AEKINbKOX MiSIbOHIB POKIB iCTOTHO He
3MIHIOETbCA, MOMPU CMOXMBAHHA KUCHIO »KMBUMW OpraHiamamu. Yum ue mMoxHa
NOACHUTN?

3a cyuyacHMX O0OCATIB BUTpaT KHCHIO Bech HOro samac B aTmocdepi
IysKe IMBUJIKO BUUepriaBcA 0, AKOM He BimOyBaJiocsA HOro BigHOBJIEH-
Hs Ta NONOBHEHHsS. ['OJIOBHMM «IOCTavyaJbHUKOM» KHCHIO Ha 3eM-
Ji € pociauHM. BOHM yTBOPIOIOTH 1 BUALAAIOTH KHCEHL B aTMoc(epy
B IIporieci (hoTOCHHTERY.

dorocuHTe3 BifOyBaEThCA 3 BUKOPUCTAHHSAM €HEPrii COHAYHOIrO
cBiTyia. PocamHM IOIVIMHAIOTHL BYIVIEKMCJINI ras i3 arMocdepu Ta BOLY
3 I'PYHTY I CHHTE3YIOTh i3 HUX IVIIOKO3y Ta KHCeHb. POTOCHUHTE3, fAK
1 ITuxXaHHSA, € CKJAJHUM HIPOIIeCOM, IO MOEAHYe OaraTo XimMiuHUX pe-
akiii. CxeMaTH4YHO IHOTO0 cyMapHe PiBHAHHA MOJKHA 3alucaTH TaK:

6002 + 6H20 + eHepI‘iH (hV) = C6H1206 + 602T

L ] L ]

BYFNEKUCANIA ra3 CBITNO (eHeprif)  MIOKO3a YTBOPKETHCA KUCeHb
i BOOa MOIMMNHaATbCA B|.q COHLlﬂ pocnnHamm Ta BUKOPUCTO- BVl,qiﬂﬂETbCﬂ
3 MOBITPA Ta FPYHTY BYETbCA ANA XMBMEHHA B aTMocdepy

PoCNnnHaMn N TBapUHaMu
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Kopanosi noninu
Man. 11.2. Konoobir OkcureHy B npupogi

IIlimx wac ¢orocunTesy aromu OKCUTEHY NHepPexXonsaTh 0 MOoJe-
KyJ KucHIi0. ¥ Takuii croci6 aromu OKcureHy 3AiHICHIOIOTH KOJIOOOIT
y mpupoxi (maja. 11.2). ¥V mbomy Ko0JI000iry Takoyk OepyTh ydacThb
aromu Kapbomy, IinporeHy Ta mesxkux iHIINX XiMiUHHX eJIeMEHTIB.

Komoob6ir aromiB OKcuUTeHY CYIPOBOAKYETHCA MOIVIMHAHHAM a00
BUIiTeHHAM eHeprii. ¥ pesyabrati @orocunTesy eHepria CoHIA
MEePeXOoAUTh B €HEeprilo XiMiuHMX B3B’A3KiB y MOJeKyjJaxX TIJIIOKO3MH.
I'srokosa, «3ropAoum» B OpraHisMax, BUBIJIBbHSE I[I0 €HEPriio I
SKUTTENIANIBHOCTI icToT. ToO6TO K01000ir OKCUreHy B IIPUPOIi 34iMCHIOE

«TpaHcrnopryBanHsa» eHeprii CoHia
Io KuBUX opranismiB. Omxe, Oxcu- .
rer pasoMm i3 Kap6omom i Timporemom |

€ TUMU eJIeMeHTaMU, AKi 3a0e3meuyoTh

icHyBaHHA KUTTA Ha HANIN IIJIaHeTi. AHIMaLifHNI ponnK
«Konoobir OkcureHy B npupogi»

110974

Po6oTta 3 iHpopmauieto

118. Buusbpko 4,5 MJIpA POKiB TOMy, KOJM HaIla IaHeTa Juile cdop-
MyBaJiacsa 3 IIPOTOIJIAHETHOI XMapu, B arMocdepi 3eMyi KUCHIO He
OyJsio. 3HAUAiITL iH(popMalli€lo mpo 3MiHKM XiMiUHOTO CKJIamy aTMO-
cepu 3emui Big uaciB il yrBopeHHs. I3 uum moB’s3ami i sminm?
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119. Iz gmomaTKoOBMX IsKepeJ Ai3HalTecsd, YHACIILOK AKMX XiMiuHMX IIpo-
IeciB BUTpavyaeThCcA KHCEHDb MiJ] Uac BUBEPyKeHb BYJKaHIiB i AKi rasm
BUILISAIOTHCS.

Po3ymiHHa aBuw, npupogu (po6ota B rpynax) I

120. IIpoanasisyiiTe mamioHok 11.2. Ik Bu BBasKkaeTe, Y MOKHA Ha3Ba-
™ 1oro «Komoobir xucuoo»? IlodgcHITE CBOIO BiAIIOBiAL.

121. JlroguHa B CHOKiiHOMY CTaHi BUTpauae AJSA KUTTEAIAIBHOCTI 0JIM3b-
kKo 20 1 xucHi0o Ha romuHy. Ilimx uac BuKoHaHHS (isuuHOi pPobGOTH
BUTPATU KUCHIO CYTTEBO 30inbinyiorhbesi. CepemHiii aBTOMOOLIL Ha
100 M mpobiry BuTpauae 6amsbko 21 m® Kucuio. BusHaure, CKijiab-
KU Yacy UM OOGCATOM KHCHIO MOTJia 0 AMXaTH JIIOAWHA.

122. BeHsuH € CyMIiIIIII0 PEYOBMH, ajie IIPHUOJM3HO MOro CKJIAL MOXKHA
3amnucatu 3arajgbHoio (opmysior CgH;g. 3amuimnith piBHAHHA peakii
TOpiHHA O€H3UWHY, SKINO IPOAYKTH 3TOPAHHA TaKi cami, AK mmig uac
ropinaa merany (zus. § 10).

123. IIix yac omaHyBaHHS TeMHu 3 KoJioobiry Oxcureny yuHi @I ydyeHHIIi
SHAWIILIN TAKy TabJUITIO.

O6¢Ar BuTtpar,
LWnaxn BuTpavyaHHA KUCHIO .
MAPA TOHH Ha piK

OnxaHHA pocnuH 60-90
[IunxaHHA TBapWH i MiKpoopraHiamis 60-70
HUTTA Ta PO3KNagaHHA OpPraHiYHMX PEYOBUH MIKPOOP- 20-30
raHiamamwu
JlicoBi noxexi 50-100
CnantoBaHHA MaNbHOIO Ha eNeKTPOCTaHLIAX i NMPOMUC- 10-15
NOBUX MiQNPUEMCTBAX
ABTO- 1 aBiaTpaHcnopT 5-7
Bupob6neHHA meTanis, 30Kpema, BUMIABASHHA CTani 3-5
XiMiyHa NpomMKCNoBICTb 2-3
MobyToBi NOTpebu (onaneHHA, NPUroTyBaHHA Ki TOLLO) 1-2
CinbcbKorocnogapcbki npouecy, 30Kpema, ropiHHA
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IIpoanamisyiiTe HaBemeHi maHi Ta maliTe BiAmOBiAi Ha 3amuTaHHS.

B fki 3i maxiB BuTpauaHHA KHUCHIO € MPUPOJAHUMU, a AKI — aH-
TPOIOTeHHUMU ?
B Ha ari mpollecm — aHTPOIIOTeHHI UM IPUPOAHI — CyMapHO BH-

TpauyaeThbCsd KIUCHIO Oijblme?

B B omHOMmMy 3 m:Kepen Oyjo momamo iH(opMalliio, 0 3a OOUH PiK
3eyieHi BogopocTi BuAiNAOTH B atmocdepy 3emai 3,6-10'! Tonm
KHCHIO, 110 cTaHoBuTh 90 % yCcbOro KHCHIO, YTBOPEHOrO Ha 3eM-
Ji B mporeci poTocuHTE3y 3a Iieii uac. 3ictaBTe Ii maHi 3 maHu-
MU B TaOJMI[I Ta BU3HAUTE, UM IHOKPHBAE YTBOPEHUN KMICEHb 10r0
BuTpatu. Yu € meBHa piBHOBAra Mi’K YTBOPEHHAM KHMCHIO Ta HOTO
cruoxkuBaHHaAM? SIKIIO Hi, TO 4YMM Ile MOKHA IOSCHUTH?

3ampomoHyHTe CBOIO CXeMY KOJIOOOITY KMCHIO B IIPHUPOLi.

124. OGroBopiTh MOMKJIMBOCTI 3MEHIIEHHS BUTPAT KUCHIO JIIOACTBOM IJIS
CBOiX TeXHOJIOTiUHUX IOTPeO, aJje 1100 He 3SHUKYBaJIACh AKICTh sKUTTA.

Lle kono 6e3 nouatky " KiHua! 3gaeTbcs,
wo OkcureH 6e3nepepBHO MaHAPYE HaLIOW
nnaHeTolo.

Tak, macwTabu Konoobiry OKcureHy
cnpasgi BpaxarTb. BiH umpkyntoe
B XiMIYHUX peakuiax y npupogi,

3abe3neyyoun XUTTA Ha 3emni.
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Al He po3ymito: yomy dopmyny KUCHIO NuwyTb To O,,
10 Os;. [loci He BupiWwMAN, AKa nNpaBubHa?

Hi, TyT iHwa npuuunHa. Le 30BCiM pi3Hi
peuoBnHN. O, — Le 3BNYANHUIA KNCEHD,
AKUM MU gnxaemo, a O; — Le O30H.

O30H? Hasiwo BiH Ham? A uys, WO
BiH MOXe OyTW wWKignusmm.

O30H — npocTa peyoBMHA

Ximiunuii ememeHT OKCHIeH YTBOPIOE MBI IIPOCTI HNPUPOAHI pedoBU-
HU: KUCEHb 1 O30H.

O30H:

B GNAKUTHWUI ra3 i3 Pi3KUM XapaKTepHUM
«MeTasliyHUM» 3araxoM, yepes3 AKWN BiH AicTaB
CBOI Ha3By (Big rpeu. 030 — naxyuyui);

B pigKUIA 030H MA€E TEMHO-CUHIN Konip,

a TBEPAMN — MalKe YOPHUN;

B po3unHHicTb Yy Bogi: 3a 0°C B 1 N BOAM pO3un-

HAeTbCA 49,4 mMn 030HY, 3a 25 °C — 454 mn;
XimiuHa popmyna B ryctuHa 3a 0 °C Ta HOpManbHOro atMochepHoro

N Mogenb MOMeKyfn 030HYy TUCKYy — 2,14 r/n;

mt,.=-112°C t, =-197 °C

By pigKkoMmy CTaHi BUABNAE CnabKi napamarHiTHi
B/IACTUBOCTI.

O3s0H BuUABJAE Mali>ke Taki cami xXimiuni BjJacTmBOCTi, AK i Ku-
CeHb, ajie 030H XiMiuHO 3HAUHO aKTUBHimUM. BiH TakoK migTpumye
TOPiHHA Ta pearye 3 OiJIBIIIICTIO IPOCTHUX PEUYOBUH.
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3Bigkn 6eperbcs 030H?

AKLO O30H XiMIYHO aKTUBHIWNWIA 3a KMUCEHb, TO MOJIEKyna AKOI pevyoBuHM Oyae
CTiVKiwot?
ITornuHaOUM eHepriio eJeKTPUUYHOT0 POo3pAny abo yabTpadiosreToBOro
BUIPOMiHIOBAHHSA, MOJIEKYJIa KHCHIO PO3KJIALAEThCA 3 YTBOPEHHAM
IBOX XimiuHO my:ke aKTHBHHX aToMiB OKcuremy:

ogzzo 0,220 §8<8

IIi aromu OKcureHy «aTaKyOTb» CYCilHI MOJIEKYJX KUCHIO
3 YTBOPEHHAM MOJIEKYJIU O30HY:

0, + 0 =04 ®+O—>®

Cymapae piBHAHHA peakiii: 30, = 20,

Ot:Ke, 030H YTBOPIOETHCA 3 KHCHIO 3a HAABHOCTi yJbTpadiosery
abo g Jicro eJIEKTPUYHOIO PO3PALY.

Y npupogdi 030H YyTBOPIETbCA B aTMOCdepi

Ha BucoTi 20-40 km nia aieo ynotpadioneToso- - VO-C
ro BunpomiHioBaHHA CoHusA, dopmytoun 030HO- —

BUI Wap. YO-B

YO-A

O30HOBUN
wap

Y npusemMHuMx wWwapax atmochepu
030H YTBOPIOETbCA B €NIeKTPUYHOMY
po3pAagi 6nnckaBky nig 4Yac rposu.
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O30H yTBOpPIOETbCA Mif Yac poboTu nasep-
HOro npuHTepa abo ¢$oTokonitBanbHOro
anaparta nig gi€lo na3epHoro BUMPOMIHIO-
BaHHHA.

Y npuMilleHHsAX NlikapeHb abo npoayKTo- ,',//-”;/;‘

BMX MarasvHiB O30H YTBOPIOETbCA Mif
[i€l0 KBapLOBUX NaMm, AKi € JpKepeniom
ynbTpadionerty.

Y naboparopii 030H OHEP:KYIOTH y CIEIiaJbHOMY IIPHUCTPOI
030HATOPI.

+ O, Y cknaHy Tpy6Ky nogaiotb

. < Y
CknsiHa Konba 30BHi OHMLLEHNN KNCEHD

OropHyTa MeTasieBoto
OPOTUHOIO, AKa —
CTBOPIOE enekK-

TPUYHUIA PO3PAL,
ycepeavHi konéu

\oc/ Oz + 03
T — Ha Buxopi ogepxyoTb
CYMilll KNCHIO 3 O30HOM

[loBecTn HaABHICTb 030HY

B CYMilli MOXKHa MPOMyCKaHHAM
il Kpi3b PO3UMH Kanin nogmay:
3@ HaABHOCTI O30HY PO34MH
XOBTi€E BHaACNifOK YyTBOPEHHA
nony

Yu MOXXKHa AguMxaTu O30HOM?

KuceHb i 030H YTBOpPEHi OfHMM XiMiYHUM enemeHTOM. Y MOXXHa npunycTuTu,
O O30HOM MOXHa AuXaTu TakK caMo, AK i KucHem? [TOACHITb CBOK AYMKY.
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Man. 12.1. AHTnbGaKTepianbHy Ail0 030HY BUKOPMUCTOBYOTb AnA Ae3iHdiKyBaHHA
B NikapHax (A) i ona 3He3apaxeHHA Boaun (b)

ITompu Te, 110 030H 3a BJIACTUBOCTAMM MONIOHMII OO KUCHIO, IOTO
xiMmiuHa aKTUBHIiCTHL HabaraTo Buiiia. CamMe TOMY O30H OKHCHIOE Maii-
JKe Bce, 30KpeMa, TKaHWHU B JereHax. O30H — TOKCHYHA, KaHIIEPO-
reHHa I MyTareHHa pPeYOBUHAa, 3a HAJAMIPHOTO BMICTy B MOBITpi BiH
MOXKe CIPUYUHUTU CMEPTH JIIOAWHMU.

¥YTiM TOKCHUHY [if0 0O30HY MOKHA CIIPAMYBaTH HA KOpPUCTbL. BiH
MPUTHIUYE KUTTENIAIBHICTh OaKTEpill, OKMCHIOYU O0iOJIOTiYHO akK-
TUBHI peyoBMHU B HUX. HaBiThb 3a HM3BKOI'O BMICTy B IIOBiTpi 030H
yOuBae XBOpPOOOTBOPHI MiKpoopraHismMum, TOMY #Oro 3aCTOCOBYIOTH
IJIsi 00pOOKM OBOUYECXOBUII, XOJIOAUJIBHUX Kamep, Ae3iH(piKyBaHHSA
OpuUMiIlleHb y JiKapHAX, crepumiaisarii mocyny (mana. 12.1A). Ha ne-
AKWX BONOOYMCHUWX CTAHIIIAX IIepea HoAadveld BOAUW Yy BOJOTIH Kpisb
BOAY IPONYCKAIOTh MOTYXKHUIN CTPYMiHb 30araueHOr0 O30HOM IOBiTpPS
(man. 12.1B). O3oHyBaHHS BOAM 3HAYHO Oe3IeuHillle 3a XJIOPyBaHHH,
ajie HabaraTo JOpPOsKYe, TOMY THOKHW He Jy:Ke IOIINPEHE.

Yomy cTaH 030Hy B aTmocdepi Typbye niogcTeo?

AKnMK, Ha Bawy AYMKY, MOXYTb OYyTW HacnigKy pyliHyBaHHS O30HOBOroO Lwapy?

SKIo B mpu3eMHUX IIapaxX O30H 3aBJa€ IITKOAM *KUBUM OpraHidmam,
TO y crparocdepi BiH, HABIIAKU, 3aXUIIla€ BCe JKMBE Ha 3eMJIi.
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YnbTpadioneTtose |

BMNPOMIiHIOBaHHA

Man. 12.2. O30HOBMI Wap

y cTpatocoepi 3axuLLae XNUTTa
Ha 3emni Big wWKignvueoro
ynbTpadionetoBoro
BUnpomiHtoBaHHA CoHLA

Big Conma mo 3emui paszoM 3i cBiTyioMm mpsamye yJabTpadiosiero-
Be BUIIPOMiHIOBaHH:A. YabTpadioseT 3ryO0HUHM i1 Oasd pocauwH, i O
TBapwWH, i aaa O0axTepifi. ¥YTiM KuUTTA Ha 3eMJi 3axXulleHe Big He-
Oe3neuHoro yabTpadiosieTy 030HOo8uM wapom — IMIapoM aTmocdepu
Ha BucoTi 20—40 KM i3 momiTHUM ymicToMm o3omy. Ileii mrap moramHae
Maiike Bech yabTpadioser, 1mo HaaxoauTh Big Comma (maga. 12.2).

oI Mowipryiite

Mobnu3y ekBatopa noBepxHi 3emni focArae nuwe 1% ycboro ynstpadionety,
wo BunpomiHie CoHue. A Ha reorpadivyHux WrpoTax YKpaiHu BRiTKY — Mali-
e BABIYI MeHwe. Lo BigbyBa€eTbCA 3 BALIOK LUKIPOI, AKWO BM TPUBANMUIA Yac
nepebyBaeTe Ha BiAKPUTOMY COHUIi 6e3 3axUCTy, HaNPWKMaZ, Ha MAsXK UM Ha
ropopi? CnporHo3yiTe, wo cranoca 6 y pasi 3HWKHEHHA O30HOBOrO LUApY.

YmicT 030HY B 030HOBOMY INapi ays:ke majamii. Ko moskHaA OyJsio 0
3i0paTy Bech O30H HAaJ IIOBEpPXHEI0 3eMJi, To MH 0 OTpuUMAaJHU IIap
3aBTOBIIKY JixITe 3 MM. AJie 0e3 HbOTO *KUTTS Ha CyX0oJii Oysao 0 mHe-
moskyuBuM. Came TOMY JIIOACTBY TpeOa mOATH IIPO O30HOBUM IHap.

YHacainok cnantoBanHA naauBa Ha TEC i B aBTiBKax y moBiTps mo-
rpamisae HiTporeH(Il) okcun (man. 12.3). Tako:k HeOe3MEeKy CTAHOBIATD
(bpeoHnm — pedyOBMHU, AKi BUKOPUCTOBYIOTH y XOJOAUJIBHUKAX i KOH-
nuitionepax. 1li cmonykm 3miiiMarOThCcA Ha BUCOTY O30HOBOTO IMIapy, e
IPHUCKOPIOIOTHL PYMHYBAHHS O30HY Ta BIOBIJILHIOIOTH MOT'0 YTBOPEHHS.
Y pesyapraTi IBOro MOKE 3MEHIIIUTHCA BMICT O30HY B O30HOBOMY
mIapi, 1o II0cJa0KUTh 3aXMCT 3eMJi Big HebesmeuHOro yabTpadioJery.
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Man. 12.3. [ianbHicTb nognHn Man. 12.4. O30HoBa fipa Hag
HEeraTMBHO BM/IMBAE HAa O30HOBUN LIap AHTapKTNAO (CUHIM MO3HaYeHo
3emni LiNAHKY 3i 3MEHLEeHUM YMIiCTOM O30HY)

Hinaury atrMmochepu, y AKii KOHIIEHTpAIlisd 030HY MeHIIIa 3a HOp-
MaJIbHy, Ha3WBAIOTh 030H06010 Jipoto. Benmuka 030HOBaA Jipa yTBOpPIO-
eTbcsA B cepnHi—BepecHi Hax IliBmemnum mostocom (mas. 12.4), aje
Iipu MOMKYTb B’ABUTUCA H HajA IHIIUMU OidgHKaMM SeMui. IxHift
po3Mip i BMiCT 030HY 3MiHIOETHCS 3aJIEKHO BiJl TIOPU POKY.

1989 pory HaOyB umHHOCTI Tak 3BaHUHN «MoOHpeaJbCbKUIT TPO-
TOKOJI», HmiAgmucanuii ycima kpaimamu-usnenamMu OOH. 3rigHo i3 mum
MIPOTOKOJIOM, KpaiHM MAalOTh 3a IIeBHUII mIepioJ BiAMOBUTHUCS Big Bu-
POOHUIITBA PEUYOBUH, II0 MIOIIKOIKYIOTH O30HOBUU IIap. 3aBAAKU
IIbOMY CBhOTOJHi iX BUPOOHHUIITBO IOPiBHAHO 3 1989 poKoM 3HH3MIIOCS
BABiui. AJle IIKiAAMBiI AJIA O30HOBOIO IIIapy PEYOBHMHU JOBOJIL CTii-
Ki 1 MOXKYTH icHyBaTu B armoc(epi AecATKM POKiB. 3a IIPOrHO3aMuU
HAYKOBII[iB, V pasi IIOBHOrO BUKOHAHHA BUMOTI MoOHpeaJbChKOTO IIPO-
TOKOJIY O30HOBi nipm 3HUKHYTH n0 2060 poky.

Po6ota 3 iHpopmauicio I

125. 3a marepiangom mporo maparpada rta maparpada 8 mopisuaiTe pismu-
Hi BJIACTMBOCTI KHCHIO M O30HY.

126. 3maiigite iHd@opMaliio OPO [JOCHIMKEHHA INMOAO BiJKPHUTTS O30HY.

127. Ha Bynumi micas [oly MM YacTO BifuyBaemo cuenu@iuHMil 3amax
cBiKOCTi, AKMI IIOMMJIKOBO IIOB’sI3YIOTh 3 030HOM. Tak, mig uac rpo-
3 B HIMKHIX mIapax armocdepu KUCeHb IIePeTBOPIOETHCA Ha O030H
oig gmieio eleKTPUUYHUX pPo3paAxiB. I cmpaBai, 3amax 030HY miciasa
CHUJILHOI T'PO3M MOMKHA BigUyTH B IOBiTPi, aje jawuille mobOJM3y TI'PO-
30BOTO IEHTPY U JIKWIIe HAa KOPOTKUM dYac MicJasd T'Po3u, OCKiJIbKH
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128.

129.

130.

131.

030H YHACJiIOK CHJbHUX OKWCHUX BJIACTUBOCTEN BUTPAUAETLCI Ha
OKVCHEHHA pisdHMX HMoMimmokK y moBiTpi. IlpurapaiitTe samax, AKuUi
BUHUKAaE MOOJMBY JIa3epHOTO TpWHTepa. UM MOKHa HOT0o Ha3BaTHU
3amaxoM cBiskocTi? 3HaigiTh iH(GOpPMAIil0 PO IKEPeao IPUEMHO-
ro 3amaxy IIicad TOIry.

[ DYHTYIOUNCh Ha BJIACTUBOCTAX O30HY, CIIPOTHO3YIiTe IOro 3acTocy-
BaHHA B IPOMMCJIOBOCTi, TexHini Ta memunuui. IlopiBHsiiTe cBOi Ti-
moTe3u 3 iH(pOpPMAIli€0 3 IHIIUX IMKepeJ.

Po3ymiHHa aBuw, npupogu (po6orta B rpynax) I
Yu mosxHaA yabTpadioser abo eJIeKTPUUYHUN PO3PAL Yy peakilil omep-
JKAHHS 030HY HasBaTu Karaiizaropom? IlosicHITHL CBOIO IyMKY.

Sk Bu BBaskaeTe, IO 3yMOBJIIOE BUCOKY BapTiCTh OAEp:KaHHSA 030-
Hy? 3HaimiTey iHdopwmallio, y AKMX MicTaX BUKOPUCTOBYIOTH O30H
ISl 3He3apaskeHHs BOJAM IIlepe]] Iofaveio Y BOJOTIH.

IIpoanasisyiiTe rpadik i maiiTe Bimmosimi Ha s3amuTaHHS.

B YV garift vvactuHi aTmocde- YMmicT 030HY B aTmocdepi
pu BMicT 030HY HANOGiIBIINI? Ha pi3HUX BMCOTax
VHacxigok AKuUX mpoleciB? S R T e S s

B MaxkcumajabHe 3HaUeHHA 00 €M- 401 CTPATOCHEPHNIA O30H |
HoI wacTku ozory — 0,006 %. - e (°3°H°B"“"V wap
Ha aki#t Bucori (3a rpadirkom) M
CIIOCTepiraeTbcsa TaKUU yMicT s 30} St
030HY? g 251 ; -

B V akiii uwactuHI armochepu 'é 20} S o
BMicT osomy Haiimenmmuii? Ilo- & 15l I
JACHITh, YOMY caMe Ha IIUX BHU- J,:;’: Tpondc¢epHmt7| 030H |
cortax Moro BMiCT MiHiMaJbHUIA. 1015~ ) -

B Ha axkiif BucoTi HagBHICTH 030- 514 —

. & CmoroBuin 030H
Hy B armocdepi KopuHCHa A5 0 R S S S
JIOQUWHY, a Ha fAKii — craHo- 5 10 15 20 25 30 35
BUTL HeOe3IeKy? Tuck 030Hy, mla

B O30H MOKe YTBOPIOBATHCS BHACIIIOK IIPOIECY:
NO, + hv - NO + O

3Baskaouyy Ha Iie, MOSCHITH, YOMY CMOTOBHI O30H CIIOCTEPiraioTh
caMe Ha 3asHaueHMX Ha rpagiky Bucorax. fIKi, Ha Balry AyMKY,
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AHTPOIOTeHHI (PaKTOPH MOKYTh OyTHU I:KepeiaMKi CMOT'OBOT'O O30HY?
IlepeBipTe cBOIO TimoTe3y 3a JOAATKOBUMU [I:KepesamMu imgopmarrii.
B 3ampomouyiTe ifmei, AK JIOACTBO MOJKEe 3MEHIINTH PiBeHb CMOIO-
BOTO 030HY 0e3 3HMKEHHS AKOCTi JKHUTT.
B HassiTh NpuUpoOAHi i aHTPOMOTEHHI AKepesa TPOIocepHOTro 030HY.
132. Ilix yac momyky iH(@opmarii momo BMicTy 030HY B TOBiTpi yuHi
¥ yUYeHUIII 3HAWILIN Taki mami.

Kputepin YMmicT 030HY, mr/m?
[PaHMYHO gonycTMMa KOHUEHTpaLia O30HY 016
B NOBITPi HaceneHmx MicT ’
[PaHMYHO gonyCcTUMa KOHUEHTpaLia O30HYy 01
B MOBITPi HaBKONIO poboyoro micua ’
MiHimanbHa cmepTenbHa f03a O30HY 4,8
Mopir noACbKOro HIOXY LWOAO BUABNEHHA O30HY 0,01

3a ganuMu TabaUIi 06roBOPiThH, UM MPABUJILHUM € TBEPIKEHHA: «Kpa-
MU iHAWKATOP AJA BUABJEHHS HASBHOCTI 0O30HYy — IIe HicC: JIMIIle BU
MOYMHAETE BiJUyBaTU 3amax O30HY, CJIil HeraiiHO HPOBITPUTH IPUMi-
IIeHHA».

133. CrBopiTh aucTiBKy «Cmocobu 3amobiranHsa pyHHYBAHHIO O30HOBOTO
miapy» Ta posjaiTe ii BallIuM APY3AM i OMUBBLKUM.

134. CohopmyawiiTe rirmoresu IoA0 HMOBIPHOCTI IIOBHOTO 3HUKHEHHS 030-
HY 3 atMmochepu 3emui. HaBemiTh aprymeHTH «3a» i «IpoTU».

Ot Tenep A po3ymito, yomy Tpeba 6yno gisHatucs
npo 030H. BiH He nuwe 3axuwae Hac Big ynsTpadionety,
ane moxe OyTW LWKIAAVBUM, AKIWO HUM AUXATU.

Llinkom 3rogHa! O30H 60pPOHUTL
Halwy nsaHeTy Big WKianMBoro
ynbTpadioNeToBOro BUMPOMiHIOBaHHS,
ane MM MAeEMO Mam’ATaTtv NpPo MOro
BM/IB Ha 3[40POB’'A NOAUHN.
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HaBiwo okpemo BMBYATM MOAAPHUIA OO'€M, AKLLO MU
BXXe€ BMIEMO Oo6uMcnoBaTy MonApHY Macy? ligctaBuB
ofHe 3amicTb gpyroro — roTtoso! Ym He Tak?

lapato, WO He BCe TaK MPOCTO.. Agke 06'em
rasis — Le He Te came, WO ixXHA maca. o6
po3ibpaTica, Ham noTpibeH 3akoH Aoragpo!

3akoH ABoragpo? A gymas,
O B HbOrO € fMLIE YUCIO.
Ane 3akoH 3ByunTb Baromiue!

YoMy mMonsipHuin 06'eM rasiB nortpebye

= I

Yum Bigpi3HAETbCA BHYTPIlLHA OyfoBa rasis Bif piguH i TBEPAUX PEYOBUH?

l'asu BigpisHAIOTHCA BiJf PEUYOBMH B IHIIWX arperaTHUX CTaHAX 3a
posTallryBaHHAM 1 «IOBEIiHKOIO» MOJEKYJI.

Y KpucTaniyHnx peyvyoBrHax
YaCTUHKM PO3TallOBaHi
WiNbHO 1 HE MOXYTb

nepemiulyBaTumca

Y pignHax
MONEKYNN MOXYTb
nepemiwyBaTtnca, ane
po3TaloBaHi WifibHO

Y rasax monekynu
po3TalloBaHi Ha Ayke
BE/INKMX BiACTaHAX
i BilbHO pyxatoTbcA

e cc0cc000c000000000000000 0
e0 0000000000000 000000000000

e
LA ALY Q “.‘. (0) Q@
A A A S AR Y J. Q (@)
AL LAY "’ ‘ @ Q
LA AL ALY &) Q (0) (@)
OB S B S B B A S ’ ‘ .

A A A A A A A A

Y rasax MoJieKyJau IepeOyBaiOTh Ha BEeJIUKUX BiCTaHAX OJHA
Big oxmoi. Ili Bimcrami 3HauHO OinbINi 3a poamipm moJiekysa. I xoua
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MOJIEKYJH PidHMX TrasiB BiApisHAIOThBCA po3mipamu, (GOpMOI0, aje
UMM BiIMIHHOCTAMM MOYKHA 3HEXTYBaTH N pO3IIAmaTU ixX AK Kpu-
XiTHI KOPCTKi KYJIbKU.

O 5oivcn Gnoue )))

YaBiTb, AKOM monekynu rasis 6ynu posmipom i3 dbyTboNbHUN M'AY, TO 3a HOp-
MasibHOro aTMocpepHoro TUCKy Ta Temnepatypu 0 °C cepefiHA BiACTaHb MiX
HUMK 6yna 6 MpmbnusHo 9 m. AKWo GyTOONbHI M'AYI 3aMiHUTK Ha GackeTOONb-
Hi abo TeHicHi, TO BiACTaHi M HUMW 3MIHATbCA He CYTTEBO.

=

I3 Kypcy i3vkn 3raganTe, WO Take TUCK rasiB i Big 4Oro BiH 3anexuTb.

Hanesno, Bu momiTuim: AKIMO HAETHCS IIPO Ta3u, TO 3a3BUUYAM HaBO-
IATH meBHI ymoBu. CupaBjai, 00’eM rasiB CyTTE€BO 3aJIe;KHUTL BiJl yMOB
BUMIpPIOBaHHSA: THCKY Ta TeMIepaTypH.

5 Kr

AKWo niaBuyBaTN TUCK, ras R
CTUCKAETbCA N BiACTaHb Mi>XK MONeKy-
laMn 3MEHLUYETbCA.

SKE 5 Kr

°
® o0 © o o ©
e® o ® o ¢ i
° "o 09 ® o 3a HarpiBaHHA ra3 po3LWMpPAETHCA
¢ °°g o (] e © i cepefHA BiACTaHb MK MOneKy-
“9 e 0 () (] :
® namu 36inblIy€eTbCA.
XonogHo lapaue
Came uepes3 TaKy «IOBe- HopmanbHi ymosu
IiHKY» TrasiB y ximii mpuitusa- (nosHayaloTb — H. y.)
. [e]
TO 00’€MHU Ta3yBATHX DEUOBHH B Temnepatypa: 0 °C abo 273,15 K.

B TuUCK: HOPManbHUA aTMoCchepHUiA
TUCK, Wwo popiBHe 101 325 Ma,
abo 1 atm, abo 760 mMm pT. CT.

HaBOJUTH 3a OJHAKOBMX yMOB,
AK1 Ha3MBaIlOThb HopMmAaJib-
Humu.
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3akoH Asoragpo

Ot:ke, He3aJIe;KHO BiJi PEUOBHUHU Ta PO3-
mipiB ii MOJIeKyJI, 3a OZHAKOBUX YMOB
cepemHs BigcTaHb MidK MOJEKYyJIaMU
. pisHMX rasiB OgHAKOBa, a TOMY i1 00’c-
rnk.com.ua/ MU, AKi 3aliMaloTh IIi ra3w, MalThb OyTU

110975 ogHakoBuMHU. 1811 poky, micasa ekcie-
PUMEHTiB i3 TasyBaTHMMHU peYOBMHAMHU,
Nlopenyo PomaHo TAKOTO BUCHOBKY MiHMINOB iTamiichruii

Amepeo Kapno ABoragpo
Ai KBapeHbs pi Yepeto
(1776-1856)

HaykoBernb Awmeneo AsBoranapo. Ileit Bu-
CHOBOK CBLOTOJHI HAa3WBAIOTL 3AKOHOM
Aesoradpo.

@ B ommaxoBux 06’eMax Oynb-

AKUX rasiB, 110 mepebyBaioTh
P NH, 32 O/IHAKOBUX YMOB (Temme-
T patypa ¥ THCK), MiCTUTbCS

OJHAKOBE UKCJIO MOJIEKYJI.

MonsapHun o6'em rasie

AKWwo B ofgHakoBUX o0ObO'emax rasiB
MICTUTbCA OfHAKOBE YMCNO MOMEKyS, TO
UM MOXHa CTBepA»KyBaTy, IO OAHaKoBe
UYNCSIO MOMEKYN a3y 3a TUX CaMUX YMOB
3aiMaTmMe OfHAKOBUIN 06'em?

Bigmosimguno mo 3axony Asoraapo,
OJHAKOBE UHCJIO MOJEKyJ Pi3HUX
rasiB 3a OJHAKOBUX yMOB Mae 3a- 280 r 320 40 r
fMaTH oOmHAKOBHUiII 00’eM. SHaiouwu, 273 °K 273 °K 273 °K
III0 OAWH MOJb OYyAb-IKOI PEYOBUHU 1am 1amm Tamm
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MIiCTUTH II€BHE UYMCJIO MOJIEKYJ, MOKHa 3POOUTH BUCHOBOK, IO BCi
rasm KiJIbKicTi0O peuoBMHU 1 MOJIb 3a OJHAKOBUX yYMOB 3aiiMalOTh O/
HAKOBUU 006’eM.

3a aHaJori€lo 3 MOJIIPHOIO MAacoOi0, 00’€M OJHOrO MOJIS PEUYOBUHU
Ha3UBAIOTh MONAPHUM 00°emom V,, i 3a HOpMaJIbHUX YMOB IJId TrasiB
BiH mopiBHioBaTuMe 22,4 JI/MOJIb.

@ Moasapuuii 06’em — 1e (isuuHa BeJIMUYMHA, IO JTOPiBHIOE

BifHOIIIEHHIO 00’eMy pedoBMHH A0 Ii Kigbkocrti: V,=—.
n

Monsapauii 06’€M BUMIpIOIOTH y JIiTpax Ha MOJb (JI/MOJIb).

IIns TOpiBHAHHS: 3a CTAaHIAPT-
HuUX yMmoB (temmeparypu 25 °C EME

sz
I HOPMAaJILHOI'O aTMOC(EepHOro THUC- rnk.com.ua/ [y
110976 E'

Ky) MOJIApHUUA 00’€M Tas3iB Ierrno

Ooinprmuii: V, = 24,4 n1/MOJIb. AHIMaLiiiHNI pORuK
«MonsapHuin 06’em rasis»

CniBBigHOLWIEHHAA 06'eMiB rasiB y XiMiYHUX peaKLifx

Armio mixg guac peakilii yTBOPIOIOTHCS
a60 BUTpAvYalOTLCA MOJEKYIU rasyBa- OREIO
TUX PEUYOBUH, TO BiJHOIIEHHS YKCJIa a
MOJIEKYJI yV XiMiuHOMY pPiBHAHHI Mae [w] P
IOPiBHIOBATU BiJHOIIEHHIO 00’¢MiB rmk.com.ua/
X PEYOBUH. 110977

IIe mpaBmao 1808 pory omy-
omikyBaB ¢Hozed Jlyi TIeit-JIroccax, Mozed Jlyi len-Jlroccak
i BOHO micTajl0 HA3BY 3AKOHY 00°eM- (1778-1850)
Hux cniegiOHowernb, abo XimiuHOTO Oparuysbkuit XiMiK | Pisnk,

. 3po6uB Baromuii BHECOK

3akony leii-JIroccaka. Y ROCHifpKeHHA rasie

@ O6’emu rasiB, IO BCTYHAIOTh y PeEaKIlil0 Ta YTBOPIOIOTHLCS
BHACJiIOK peakIlii, COiBBiAHOCATHCA K HeBeJUKIi Iiji umca.
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BigHoweHHA 06’emiB rasis, WO pearylTb OAWH 3 OAHUM
2H2 + 102 = 2H20

Corddd

BopeHnb H, Kncenb O, BogAaHa napa H,O
(2 ob6'emn) (1 ob'em) (2 06'emn)

3H2 + 1N2 = 2NH3

SOl -l

BoaeHb H, A3oT N, AmoHiak NH;
(3 0b'emn) (1 ob'em) (2 0b'emn)

O6uncneHHss 3 BUKOPUCTAHHAM MOJIIPHOro 06'emy
DocnigKyemo, mofentoemo, NPOEKTYEMO

Po3pobiTb anropntm o6uYmciieHHA 06’'eMiB ra3yBaTUX PeYOBMH — pPeaKTaHTIB

i NpoaykTiB peakuii — 3a BifoMOI0 Macoto abo 06'EMOM iHLLIOrO «yyacHMKa»
peakuil.

3HauUM MOJIAPHUN 00’€M rasy, MOKHA BU3HAUUTU KiJIbKiCTh peUOBU-

HU n y IeBHOMY 00’eMi peuoBuHU V 3a HOPMAJBHUX YMOB:

n :%; V. (rasis) = 22,4 1/mMous

m

3HaouUM KiJbKiCTh PEYOBUHU Trady, MOKHA OOYKCJIUTH HOro o6’em
3a HOPMAaJIbHUX YMOB:

V=V,'n
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O6uwuciTh 00’eM rasdy (H. y.) KiJbKiCTIO peuoBMHU
1,20 MoJb.

Bidomo: Posé’asanna:

n(rasy) = 1,20 MoxL : y=p .V, =1,20 mons - 22,4 1/Momb = 26,9 1.

V(raszy) — ? : Bidnoeids: V(rasy)= 26,9 1.
O0umcTiTh KiJIBKICTH PEYOBHMHU Trasy 00’€MOM
5,6 1 (H. V.).

Bidomo: Poseé’asarnna:

V(rasy)=5,6 : Vv 5,6 1

R T R TR PP PRI 1} :? = m =0,25 MoJIb.

n(rasy) — ? m ’

. Bidnosiow: n(rasy) = 0,25 moJisb.

O6uwuciTh Macy (I) BYIVIEKHCJIOTO Tady 00’eMoM
1,00 1 (=. V¥.).

Bidomo: : Posé’asanns:
V(CO,) =1,00 x : O0uuCINMO KiJIBKiCTh PeUOBUHU BYTJIEKUCJIOTO
R R I

! n(COy) = (€0 _ 1,00 = 0,0446 MoTD.

V.. 22,4 a/monb
: OGUUCAMMO Macy BYTJIEKUCJIOTO Tasy:
: M(CO,)=12 + 2-16 =44 /Mo,

: m(CO,) = n(COy) - M(CO) =
: =0,0446 monsb - 44 r/monb = 1,96 r.
: Bidnosids: m(CO,)=1,96 r.

TGEN RN OGuncaite macy docdop(V) oxcuay, IO yTBOPUTHCA
BHACJIIOK CHAJIIOBaHHS (ocopy B KHCHI 00’€eMOM

11,2 1 (. y.).
Amnanmizyemo ymoBy: HaM BimoMuii Bidomo: V(0,)=11,2 1.
00’€M KHCHIO 32 HODMAJIbHHUX yMOB. :
Heob6xigao obumcauTu macy ¢oc- ¢ O6uucaumu: m(P,05)

bop(V) oxcuny
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3anucyeMo piBHAHHA peakriii : 4P + 50, = 2P,0;

Ilepen ckyazaHHAM IIpolopIiii Bci V(0,) 11,2 1

s . . i n(0,) = = =
00’eMu, momaHi B JiTpax, «IepeBO 22,4 n1/Mo0ab
OUMO» B MOJIi =0,5 MO
Heo0xigHO CcKJIacTH BimgHOIIIEH- n(P,05) 2
HA KIJIbKOCTell PeYOBUHU OKCUIY : n(0,) 5
Ta KUCHIO :
B orpumanHomy piBHAHHI He Bimoma n(0,) - 2
KiJIbKiCTh PEUOBHHU OKCHUAY, TOMY n(P;0;) = 5
[IePEeTBOPIOEMO HOro mjid O0YMCIeH-
ua n(P,0;) :
IlincTaBisgeMo BimoMy KiJIbKicThb n(P,0,) = n(0,) -2 _0,5 moub - 2
PEUOBMHU KUCHIO H OOUMCIIOEMO : S 5

: =0,2 moJab

3a BimoMOM0 KiJBKiCTIO peuoBUHU m(P,05) = n(P,0;) - M(P,05) =
hocdop(V) oxcupy obuncsroemo - 0,2 moap * 142 r/monb = 28,4 1
oro macy :
dopmyaroemMo BiamoBigb : m(P,0;)=28,4 1

OOuwuciriTe 00’eM (JI) KMCHIO, HEOOXiZHOro AJA cIa-
JIIOBaHHA MeTaHy obemom 1 Jj, i o0’em (1) ByrIe-
KHCJIOTO Tasy, III0 YTBOPUTHLCSA BHACJIIIOK pPeakIrii.
O0’eMu BCix rasiB BUMIipsAHI 3a OOJHAKOBUX YMOB.

Amnanizyemo ymoBy: HaM BimomMwuit ¢ Bidomo: V(CHY) =1 ax
06’eM MeTaHy. 3BepHiTH yBary, mo -

VMOBH BUMIpIOBaHHA 06’e€My He 3a- -

3HaAYeHi.

Heobxinno obuncauty 06’emu kucHo : O6uucaumu: V(0,) i V(CO,)
Ta BYIJIEKHCJIOTO T'asy :

3anmcyeMo PiBHAHHA peakIii CH, + 20, =C0O, + 2H,0
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Amnanizyemo momennb po3B’sa3aHHMI:

AKIMO 00’eMU rasiB HaBeJeHi 3a HOPMAaJbHUX YMOB, TO MOXXHA BUKO-
PHCTOBYBATH BiKe BifoMHII BaM aJTOPUTM PO3B’sI3aHHS.

Y miit 3amaui yMOBM BUMipIOBAHHS He 3a3HaueHoO, ajie Bimomwuii 00’eM
OJHOTO 3 PeaKTaHTiB, 1 HeoOXimHO o0uMCaAMTH 00’eMHU iHINMNX Tas3yBaTUX
«yuyacHUKiB» peakmii. Takosx Bimomo, I[o 06'eMu BCiX rasis BuMipsAHi
3a OOHAKOBUX YMOB. ¥ TaKOMYy pasi MOKHa 3aCTOCOBYBaTU 3aKOH I'eii-
JIroccaka.

V(CH) 1 V(CH, 1

V(0,) ~ 27 V(CO,) 1

BigmoBimuo mo 3axkomy I'eii-JIioccakra:
00’eMUu BCiX «yYacHUKiB» peakrIrii
BiJHOCATHCA OAUH OO OJHOTO, AK
Koe(ilienT B piBHAHHI peakrii

3a CKJAAeHUMU IIPOHOPI[isIMU obOumc- V(0))=V(CHy)-2=1n-2=2 .
aumo V(0,) i V(CO,) V(CO,)=V(CH,) =1 1

®dopmya0€eMO BiamOBiAbL : V(0,)=2 1, V(COy)=1 x

Po6ota 3 iHpopmauicio I

135. Ile caoBO 3ByuUuTh CXO:Ke OaraTbMa MoOBaMH. BuKoOpucTas ioro
B XVII cromitti ronnmanacbkuii HaykoBellb I Bamntmer Bam I'enb-
MOHT. Bim ysaB i#ioro 3 jatuHu (chaos), y SKY BOHO IIPHUMIILIO
3 rpenbKoi. I'peKm CJIOBOM XaoC Ha3WBaJIMW IIOPOKHIN TyMaHHUHN
IpoCTip, IO iCHYBaB OO0 CTBOpeHHsA cBiTy. IIpo ske cji0BO, Ha Ballry
IYMKY, Hnerbcsa? SIKuUM cJI0BOM BOHO MepPeHNIIo B iHINL MOBHU:
aHTJIiNCBKY, HIMeIbKYy, (PPaHIy3bKY?

136. 3uaiigits indopmaliiro mpo mocaimsxenns Asoraapo Tta I'eii-Jlroccaka,
0 CTaJU HiATPYHTAMHU OJd (OPMYJIIOBaHHS IXHiX 3aKOHIiB.

137. O6umcaiTe 06’emu (H. y.) PEeUYOBHH: a) a30Ty KiIbKiCTIO pe4OBMHU
2 MoJb; 0) KucHIO KingbKicTio peuoBuHu 0,5 M0Jb; B) PTOPY KidbKi-
ctio peuoBunu 0,25 Moiab; T) cipkoBoguio H,S KinbKicTio peuoBMHU
2,9 moub; n) amoniaky NHj; kinbkicTio peuoBunu 4,2 MOJIb.

138. ¥V 4oTHUpPHOX ONHAKOBMX IIOCYLMHAX MIiCTATHCS OSHAKOBI 00’eMu ra-
3iB: amomiaky NHj, asory N,, cipuuctoro razy SO,, xucaio O,.
Busnaure, maca akoi mocyguHu 3 rasom Oyme HaiibinbIima, a AKOI —
HaiMeHIIAa.

139. O6uuciaite macy (r) cipxosozuio H,S o6’emom 16,8 a1 (H. y.).
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140.

141.

142.

143.

144.

145.

146.

O6uncaite 00’em (H. y.) BogHIO: a) Macoio 10 r; 0) KigbKicTio peudo-
Buau 10 moJb.

€ 3pasku OBOX rasiB, y3saTux 3a HopMadbHHX yMoB: Meran CH, o6’e-
moMm 10 a1 i xmop Cl, o6’emom 20 i. O0umMCaiTHL, V¥ SAKOMY 3pasKy
OinbIlle MOJIEKYJI, a B AKOMY — aTOMiB, i B CKiJIbKU pasiB.

Yu mopiBHIOIOTHL Macu if 06’eMHu (3a OAHAKOBUX YMOB) BYIJIEKHCJIOTO
rasy Ta KHCHIO KiJbKicTio peuoBumHu 1mo 1,5 moan? Bigmosias min-
TBEPALTE PO3PAXYHKAMU.

O6uwncaites 06’em 3paska amoHiaky NH;, y skoMy MicTuTbCA BTpHUUi
OinmbIlle MOJIEKYJ, HikK y 3pasky merany CH, o6’emom 100 i1 (H. y.).

VY axomy 3pasky amoHiaky Oinbie moJsiekyJi: Macoo 100 r um 00’e-
mom 100 i (u. y.)?

Po3yMmiHHA aBuw, npupogu (po6ota B rpynax) I

Ha zanuranaa: «fAkuit 06’em saiimae 1 Moab BOAM 3a HOPMAaJbHUX
ymMoB?», yueHb BimmoBiB — 22,4 sitpa. BucaoiTh i aprymenryiite
CBOIO IYMKY IIIOJI0 IIPaBUJLHOCTI BiAmoBimi yuHs.

Sk sa 3akoHOM ABOraapo OOBECTH, IIIO: a) MOJIEKYJU KHCHIO, a30-

Ty Ta BOAHIO CKJIAIalOThCSI 3 MIBOX aTOMiB; 0) CKJaJg MOJEKYJIW BOIU
H,0, a e HO; B) ckiman momekyau amoHiaky NH;, a me NH?

3apa3 A po3ymito, Wwo o06’emun rasis
obuuncnioloTb iHaKLe, a 3akoH ABoragpo
BiKPVBAE HaM HOBi MepCrneKkTUBM.

3rogHa! lonoBHe — nam’ATaTw:
3a OHAKOBMX YMOB B OfHAaKOBMX 06’emax
Pi3HNX rasiB MiCTUTbCA OJHAKOBE YMCNO
MONeKy”, i Lue Aornomara€ Ham po3ymiTu
«NOBefiHKy» rasiB 3a Pi3HUX YMOB.
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HABYAJIbHE AOCJIAXEHHA Ne 2 (=3 (=]

«BnsHayeHHA MonsApHoro o6’emy rasiB» [

rnk.com.ua/
Il LUlo ¢ meTolo Hawoi po6oTu? 110978

BuszauuTu MoasapHUiI 00’€M KHCHIO Ta BYIVIEKKCJIOT'O Trasy.

BucnosiTb rinoTesy wWoAO MOXAMBOCTI BUMIPATM MOAAPHUIA O6'eM rasy B ymo-
Bax LWKiNbHOro KabiHeTy Ximii. lkKummn matoTb 6yTv Bawi Aii ona uboro?
AKi ymoBY Ta pakTopy Cnif ypaxyBaTu B XOAi AOCHiAXeHHA?

Il Lo Ham 3Hapo6buTbeA?

Ob61a0HaHHA: KpUCTAJNi3aToOp i3 BOAOIO, MipHi muiainapum ob’emom 25 Ma
(nna BimmipioBanua piguwH) i 100 mu (oia soupanua rasiB), KoHiuHA Kojba,
KOPOK i3 rasoBiABimHOIO TPYOKOIO, Baru, (hiJbTpPyBaJbHUI IIaIip.
Pearxmuseu: anteunuii nepexkuc BogHio (3 %), KaraimisaTop, Kpeiijga, CTOJO-
Buii omet (6 %), posuma NaCl (10 %).

Bl BusHayaeMo pU3UKU

AKi meOesmeuni Ta mpobIeMHI cuTyallii MOKYTh CTaTUCA IIig Yac poboTH i3
UM OOJIafHAHHAM i peUYOBMHAMH, 30KpeMa, PO3UMHAMU Ti[poTeH HepPOKCH-
oy Ta xucjaotu? fIxmmMum MaioTh OyTu Bamri mii B pasi HeGesmeKu?

O3HaiomTeca 3 MeTOAMKOI BMKOHAHHA pobOTW Ta BUCIOBITb MPUMYLLEHHSA
WOAO YMHHUKIB, AKI MOXYTb YMJIMHYTX Ha TOUHICTb pe3ysnbTaTiB AOC/iIMKEHHSA.

Il Lllo mu maemo 3pobutn?

1. OG’egHaiiTecsa B I'pyIIH Ta JOMOBTECS, SIKi rpynu OyAyTh BU3HAUATH
MOJIAPHUNA 00’€M KICHIO, a AKi — BYIVIEKHCJIOT'O Taay.
2. 3aHOTyHTe YMOBU 3MiMiICHEHHS €KCIIEPHMMEHTY:
1) TepmomerpoMm 3adikcyiiTe Temmeparypy B KJaci (¢, °C);
2) Oapomerpom 3adikcyiiTe Tuck (p, Ila). fxmo Bam GapomeTp
yKasdye THUCK y MM PT. CT., TO IepepaxyiiTe 3HAUEHHS THCKY
B mackajgax 3a ¢opmysoo: p, ITa =p, mm pr. cr. - 133,3.
3. 30epiTh mpuiaajn, AK 300paskeHo Ha MaJoHKY (c. 118).
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Kopok

i3 rasosiaBigHoOO

TPYyO6KOI0 \ |

KoHiuHa

Konba \

MipHnin Ona 36upaHHA KNCHIO
ﬁ uuniHgp KpuUcTanisatop 3amnoBHIOTb

/ BOAOI, a AnA 30MpaHHA

: BYI/IeKNCSIOro rasy —
PO3YMHOM KYXOHHOI COfi

/ KpucTtanizatop
=

4. BusHaueHHS MOJAPHOTO 00’€My KICHIO:

D
2)

3)

4)

y Kos0y Hacunre ApibKy Karamizsaropa — wmaurau(IV) oxcumy;
y MipHHI IWJIIHAP HaJUNTe PO3UYUH TiAporeH MHepPOKCUAY 00’c-
MoM 0OJi. 5 MJI, TOUHe 3HAUEHHS 00’eMy B3aHOTYITe B B3OIIHUTI;
IoJuiiTe BigMipAHUIT 00’€M PO3UYMHY TiAPOTEH HEPOKCUIY B KOJI-
Oy 11 ompasy 3akpuiiTe ii KOPKOM i3 rasoBigBigHOIO TPYOKOIO;
cIiocTepiraniTe 3a BUALJIEHHAM KHCHIO, ITICJA 3aKiHUEHHSA peak-
mii Bu3HAuTe 00’eM BUIiJIEHOTO Taaly.

5. BusHaueHHA MOJIAPHOTO 00’€MY BYIVIEKWCJIOTO Ta3y:
1) Ha Baru IIOMICTiTh HEBEJIUKHH apKyII mamepy (piJIbTpyBabHOTO

2)

abo iHIITOrO TOHKOro) Ta 3agdikcyiiTe #oro macy;
Ha apKyIl mamepy HaCHUIITe MOPOIIOK KpeWam Macon OJU3bKO
0,3 1, TouHe 3HAUEHHS MacHu 3aHOTYHTe B 3OIINTi;

3) BigMipaHUI 3pasok Kpeiam, 3aropHyToi B Iamiperb, aKypaTHO

4)
o)

6)

MOMicCTiTh y KOJIOY;

y MipHUH IUJIiHADP HAJUHATE CTOJIOBUM oieT o0’emom 0. 20 mut;
BigMmipsuuit 06’eM OIITY IlepeauiiTe B KOJOy I ompasy 3axpuiite
ii KOopKOM i3 TasoBiABiHOIO TPYOKOIO;

cIocTepirariTe 3a BUIIJIEHHSIM BYIVIEKHNCJIOTO Trasy, INCJsd 3aKiH-
yeHHA peakIlii sadikcyiiTe itoro o6’em (3a HeoOXiZHOCTiI CTPYCITH
yMicT K0JIOu).

6. IIpuBeniTh 00’eMu ofieP:KaHUX Ta3iB A0 HOPMAJbHUX YMOB. [lJid IbO-
ro BUMipsAHI 3HaueHHs 00’¢MiB migcTaBTe B PiBHAHH:

V (rasy) * p(I1Ia) - 0,0027
t(°C) + 273,15

V (rasy 3a H.y.)=

nme V(razy) — BuUMipsAHe 3HaUEHHSA raasy;
p(Ila) — sHaueHHs aTMOC(EpPHOrO THUCKY B HACKAJAX;
t(°C) — remmeparypa B Kimuari B rpamycax Ilembcis.
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7.

8.

O0unCaiTh KiMbKiCTh peuoBMHU Ta3y n(rasy), KU MaB BUAIJUTUCS
BiZIMOBiJHO O MAacu B3ATHUX BaMU PeaKTAHTIB.
OO6uncIIiTh 3HaUeHHS MOJAPHUX 00’€MiB rasiB 3a (POpMYyJIOIO:
V (rasy, i)
" n(rasy, MOJIb)

m

Bl fkuii BUCHOBOK MM MaeMo 3poouTtu?

IlopiBHANTE 3HAUEHHSA MOJIIPHOTO 00’€My rasy, sSKe € pe3yJbTaToOM
IOCJTiIKeHHs, 3 MOJSIPHUM 00’€MOM rasiB 3a HOPMAaJbLHHUX YMOB.
Yu cupaBai MonApHUil 00’€M rasy He 3aJIeKUTL Bix ckaany (¢pop-
MYJM) Ta3yBaTol PeuoBUHU?

Bl [na nigbutTa nigcymkiB po60oTn 06roBopiTb NUTaHHA

1.

2.

7.

ITosicHiITE, YOMY BA’KJIMBO IMBUIAKO 3aKOPKYBATHU KOJOYy IIicas 3Mmi-
IITyBaHHSA PEaKTAHTiB.

Yu MoKHA BUKOHYBATU JOCJIKEHHS 3a HOPMAJbHUX YMOB, IIO0 I10-
TiM He HmepepaxoByBaTu 06’emu? SIKIIO Hi, TO MOSACHITD, AJIA YOTO IIic-
JIsT ITOCTiM:KeHHs TIepepaxoByBaTH 00’eéM rasy 3a HOPMAJBLHUX YMOB.
YoMy aJia BUMipIOBaHHSA 00’€MYy KUCHIO B OIUCI 3a3HAUEHUIT ITPUOIMn3-
HUH 00’eM PO3UMHY TiApOreH MEePOKCHUIY, a 3aHOTOBYBATHU CJIiJ TOU-
HUH peaJibHO BUMipsaHU 00’eM? Yu BapTO B omuci 3a3HaYaT TOUYHUIH
(iz ToumicTio mo 0,1 mu a6o 0,01 mua) HeoOximumit 06’eM pPO3UMHY?
Yomy ayiss BUMipOBaHHSA 00’€My BYIVIEKHCJIOTO Ta3dy B OIIMCi 3as3Ha-
yeHa IpUOJIM3HA Maca Kpeuan, a 3aHOTOBYBATHU CJIiJ TOUHY BUMips-
HY Macy? A oT 00’€eM CTOJIOBOTO OIITY TOYHO BHUMiploBaTH He Tpeoda.
Hagimo mixg uac BuMipioBaHHA 00’€My BYTJIEKHCJIOTO I'ady HaBaIKKY
PEUYOBMHU IIEPEHOCATH Y KOJOY pasoM 3 apKyIlIeM Ilamnepy, Ha AKOMY
oro BimmiproBasu?

IlopiBHAIITEe 3HAUEHHA MOJIAPHOTO 00’€My, OTPUMAaHi pisHUMHU TpY-
maMu, BU3HAUTE TOYHICTH BAIIIOTO HOCTiIKeHHs. SIKi YMHHUKU MOT-
JU BILIMHYTH Ha TOYHICTL Pe3yJIbTaTiB?

Sk Bu BBasKkaeTe, HABIIIO BUKOPUCTOBYBAJM CiJib B €KCIEPUMEHTI 3i
30MpaHHAM BYIJIEKHUCJIOTO Trasy?

Il Pednekcyemo

IIlo HOBOro BUW AisHajmcA Wig uwac pocaimxkenHsa? SKMX yMiHb
Habyu?

IITo BusiBuyocA 1A Bac ckaagHuM? I[losdcHiTH domy.

fx Bu ominioeTe cBOIO PoOOTY? APrymMeHTYHTE IYMKY.
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B3AEMO/AIA OKCUAIB 13 BOAOIO.

MOHATTA NMPO KUCJIOTU U OCHOBU
[

O, HapewTi MM 3HOBY MOXiMiUMMO, a TO OBUMCITIIOEMO
N 06UNCNIOEMO, HIBM MU Ha ypOKax MaTeMaTuKMW...

Hasea naparpada aHoHcye
B3aEMOJIi0 OKCcuAiB i3 Boaot. Hesxxe
3HOBY KuUceHb Oyne BupainAatuca?

fogi mipKyBaT, MU BM3HAYNMO
Le eKcneprMeHTasibHO!

=

B AK BM3HAUUTK 3apAan NOHIB 3a nepiognyHow Tabnuvueto enemeHTis (§ 2).
B Ak cknagaty ¢dopmynu Ta HasBu GiHapHUX crnonyk (§ 2).

DocnigKyemo, Mofentoemo, NPOEKTYEMO

HanoBHMMO ABi KON6U YACTUM KUCHEM. B ofHil Konbi cnanumo HeBenuKy CMy-
Ky Kanblito, a B apyrii — Heenuky nopuito docdopy.

O6uAaBi peyvoBMHM 3ropATb CAIMNYYMM NOAYM'AIM, @ KONOM HanmoBHIOTbLCA TBEp-
AMMU MPOAYKTaMy 3ropsHHA 6inoro Konbopy — BiAMOBIGHUMK OKCUAAMU:

2Ca + 0, =2Ca0

4P + 502 = 2P205
[o obox konb6 ponnemo Bogy ob6'eMom Mo
50-100 mn i gogamo Mo Aekinbka Kpanenb
po3umnHy nakmycy. (Jlakmyc — ue npupopg-
Ha BUTAKKa 3 [eAKUX JMLWANHKKIB, SIKOI
MOXHa BUWABUTU HAsIBHICTb Y PO3UMHI KMC-
notn abo nyry.) CnocTepiraemo, Wo B KoJi-
6ax nakMyc HabyB pi3HOro 3abapBreHHs.
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CohopmynitonTe rinoTesy, AKa MOACHIOE pi3He 3a-
GapBneHHsA NakMycy y ABOX Konbax i3 gochi-
IKeHHA. (3BepHiTb yBary Ha O3HakW, 3a AKUMMU
MOXHa MOo-pi3HOMY KnacnmdikyBaTh peakTaHTu
Ta NPOAYKTU 3ropAHHA.)

KucnoTHi okcuau Ta KucCnotu

3-TIOMiK OKCHJiB MOKHA BUIIJINTU OBl BEJUKI I'PYIN: KUCTOMHI OKCU-
Ou ¥ ocHOBHI oxcudu. Bararo 3 HUX pearymoThb i3 BOJO0I0, a IPOLYK-
TaMH PeaKIiii €, BiAIOBIIHO, KUC/IOMU ¥ OCHOB8U, PO3UYMHHI y BOIi.

@ KucaoTHi okcuMaum — I OKCHUIM, IPOAYKTH CIOJyUYeHHS
AKUX i3 BOJOIO € KUCJIOTAMU.

KucioTHUMEY € OKCHUAM HeMeTaJiuHNX XiMiuHUX eJIeMeHTiB (3a BU-
HATKOM HECOJIETBOPHUX OKCHUIiB, aK-oT N,0, NO, SiO, CO), a Tarkox
OKCHUJI1, YTBOPEHI MeTaJiYyHMMHU eJleMeHTaMH’, y SKUX (opMaibHUM
3apsa] XiMiUuHOrO eJieMeHTa B CKJIAJi OKCUAY 3as3Buuaii +4 i BUIIHUI.

Yci kucimotrHi oxkcuau, 3a BHHATKOM cuiiiii(IV) oxcumy SiO,,
pearyioTh i3 BOIOIO 3 YTBOPEHHAM KHCJOT:

Kucaotauii okcux + H,O — Kuciaora

Hanpuxnan:
SO; + H,0 = H,SO, (cynbharHa KuCI0TA);

CO, + H,0 = H,CO; (kapOboHaTHa KHCJOTA);
P,0O; + 3H,0 = 2H;PO, (opTrodocharra KucaoTa);
Mn,0; + H,O = 2HMnO, (mepmaHraHaTHa KICJIOTA).

MpoaHanisyiite GopMynu KUCIOT Y HaBefeHUX PIBHAHHAX peakuiil. Buasitb
cninbHe N BigMiHHe.
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Y (popmynax HeopraHiYHMX KHCJOT CIIOYATKY B3allUCYIOTh XiMid-
HU# cumBoJ ['imporeny, a moTiM — KHCJIOTOTBOPHOIO XiMiuHOrO eJe-
MeHTa. SIKmI0 3 (hopMyam KucjaoTu IrpmbpaTtu cuMBoJ [igporeHy, To
peliTa CUMBOJIB II03HAUAIOTh KUCAOMHUL 3ANUULOK.

@ Rucxorn — me cnosyKmu, AKi 3JaTHiI yTBOPIOBATH KaTiOHU
ligporeny # aHiOHM KHCJIOTHOTO 3aJIUIIKY.

H, xuciaorHuii 3amumor , Hampuksaan, H, SO, , H NO,

@dopmMyan HAWUIOMIMPEHININX KHUCJIOT BapTO BUBUYUTH HAIlaM ATh
(rabsa. 1). OxpiM CKJIaAy KKCJIOTHOTO 3aJIMIIKY, BasKJIMBO 3HATH IOTO
3apaz (e sHaJZoOUThCS IJis CKJIATaHHA (opmysa coseir). ¥ fioHis T'ig-
poreHy 3apdan 1+, ToMy 3a IIPUHIIUIIOM eJIEKTPOHEUTPAJbHOCTI 3apsn
KUCJOTHOTO 3aJUIIIKY NOpPiBHIOE uucay HouiB Iigporeny, aJse 3i 3Ha-
KOM <«—»:

H"NO;, HL'SO>, HPO’.

Ta6bnuysa 1. Hazsu Tta dopmynu Kncnot

Hasga kucnotn Bli(ﬂ'gﬁg_iriﬂ%ﬁ ®opmyna | Kucnothun ch|-JI1a03:r?-|aoro
(TpaguuinHa Ha3Ba) oKcUAL KMUCNOTU | 3aJNLWOK 3anNLIKY
Kap6oHaTtHa (ByrinbHa) Cco, H,CO, CO§' KapboHat
HitpaTHa (a30THa) N,Os HNO, NO; Hitpat
HitputHa (a3oTucTa) N,O, HNO, NO, Hitput
CunikatHa (KpeMHieBa) Sio, H,SiO; SioZ CunikaT
CynbdaTHa (cipuaHa) SO, H,SO, SO Cynbodat
CynbdiTHa (cipumcTa) SO, H,SO, Nola Cynboit
XpomaTtHa (XxpomoBa) CrO; H,CrO, CrO?” Xpomart
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B ivoirec civue )))

€QNHNIA KNCNOTHUI OKCWUA, LLIO He B3aEMOJIE
3 Bogolo, — ue cuniuin(lV) okenp SiO,, ako-
My BignoBiga€e cunikatHa Kucnota H,SiOs.
BiH mowwmpeHuin y npupoai AK CKnagHuk
MiHepany Keapuy. KBapuoBuin NicOK Ha
y30epex:kax mMopis i piuok — ue i € cuni-
uin(lV) okcua.

OCHOBHIi okcuaun U OCHOBM

XimMiuHUMU «aHTAroHiCTaMW» KHCJIOTHUX OKCHUIIB € OCHO8HI OKCUOU.

@ OCHOBHi oKcHMIM — Ile OKCHIM, AKUM BilIIOBiZalOTH OCHOBU.

OCHOBHI OKCHIM YTBOPEHI MeTaJIUYHMMK XiMIiUYHMMM eJIeMeHTaMMH.
3apdAn MOHIB MeTaiuHMX eJeMEHTIiB yV HUX 3a3BUUYail HeBeJuKuii: 1+,
2+, imomi 3+.

IMesaxi OCHOBHI OKCHUAM pearyioTb i3 BOIOI 3 YTBOPEHHSM OCHOB:

ocuopumii okcug + H,O — ocuoBa (i1yr)

Hanpuxnian:
Na,O + H,0 = 2NaOH

K,0 + H,0 = 2ZKOH
CaO + H,0 = Ca(OH),

MpoaHanisylite GopMynM OCHOB Y HaBefeHUX PiBHAHHAX peakuiil. Buasitb
cninbHe N BiAMIHHe.

@ OcHOBM — cHOJYKH, IO CKJIAZAIOTHCA 3 KaTiOHIB MeTaTiuHUX
XiMiUYHMX eJIeMeHTiB i ogHOro abo AeKiJIbKOX TiIpOKCHUI-aHi-
ouis OH .
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Y popmysiax HeopraHiYHMX OCHOB IEPINNM 3alNCYIOTh KaTioH Me-
TaJIiYHOrO eJIeMeHTa, a APyruM — rigpokcua-anion OH:

meragigauii exemedT (OH), , manpuknan, Na OH , Fe (OH),

ITam’araroun, 110 TigpoKcHUA-aHiOH 3aBKAM Mae 3apan 1—, ¢op-
MYJIX OCHOB JIETKO CKJIQJATH 3a IIPUHIIMIIOM eJIeKTPOHEeNTPaJIbHOCTI:
YHUCJIO TiAPOKCHUA-aHIOHIB y CKJami (pOpMYyJIbHOI OJMHUIIL OCHOBU IO-
piBHIOBaTUMeE 3apdAny KaTioHa MeTaJiyHOro XiMiuHOro ejeMeHTa:

Na"OH , Fe* (OH"),
HasBu ocHOB CKJIamaioTh TaK caMoO, AK i Has3BU OiHAPHUX CIOJIYK:

Ha3Ba KaTiOHaA Ha3Ba aHiOHA — <«TigpPOKcCHI»
Hanpuknan:
Na'OH — Harpi#i rigpoxcum;

Fe’ (OH ), — depym(2+) rizpokcus.

3-moMi’K HEOpraHiYHMX OCHOB BUIIJIAIOTH ABiI rpymnu: ayzu (mepe-
Ba’KHO PO3YMHHI OCHOBU) Ta HEPO3UUHHi OCHO8U. PO3UMHHICTH OCHOB
(AK i iHIIUX peYoBWH) MOYKHA BU3HAUUTH 3a TAOJUIIEI0 PO3UMHHOCTI
(muB. dopsan 2). Hanpuraan, ocaoBa NaOH, m1o ckjaamaeTbcsa 3 Ka-
rioniB Na'" ta amionis OH , € posumHHOIO (Maj. 14.1).

I3 BOmOIO MOXKYTH pearyBaTy JIHIE Ti OCHOBHI OKCHAM, 3 SIKHX
YTBOPIOIOTHCS JIyrW. IHIINI OCHOBHI OKCHAM 3 BOAOI HE pPearymoTh,
Xoua iCHYIOTh BigmoBimHi iMm ocHoBu (Tabu. 2).

. Hazga KaTtioHn
AHioOHN R
aHioHa H+ Li* | Na® | K* [ NH," [ Mg? | Ca?*
: \
OH - rigpokcmg p »IE p P. H M
F- ropua P|M|P|P|P|[H]|H
cl- xnopna P P P P P P P

Man. 14.1. OparmeHT Tabnuui PO3YMHHOCTI: Ha MepeTVHi BigNOBIAHOrO KaTioHa I aHioHa
nitepa P no3Hayae po3unmHHY peyoBunHY, M — Manopo3unHHy, H — NpakTUYHO HEPO3UNHHY
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Ta6bnuua 2. OCHOBHI oKkcMau Ta BiANOBIAHI iIM OCHOBU

OcHOBHI okcngm | Bsaemogia 3 Bogoto OcHoBu
Na,O Hatpin rigpokcng NaOH
K,O Kanin rigpokcug KOH
Li,O B3aemogitoTtb JliTin rigpokcung LiOH
SrO CrpoHuin rigpokcug Sr(OH),
BaO bapin rigpokcua Ba(OH),
MnO ) ManraH(2+) rigpokcung Mn(OH),
FeO Fle esacmoniore ®epym(2+) rioppokcnp Fe(OH),

Kucmoru ta nyru — igki HeOGesmeuHi pe4OBWMHU, TOMY Ha
yIaKyBaHHAX i3 HUMU Mae OyTH BimmoBimma miKTorpama.

IHAgMKaTOpU ANA BUSIBNEHHA KUCNOT i Nyrie

Binpiricts KucaoT i ayriB — 6e30apBHi CIIOJYKH, TOMY BU3HAUUTHU iX
HasABHICTL 0€3 «CTOPOHHBOI AOTOMOTHW» HEMOKJINBO. [ BUABIEHHS
KHCJIOT i OCHOB Y PO3UYMHAX BUKOPUCTOBYIOTH iHOUKAMOpPU — CKJIAJ-
Hi opraHiuHi cmosykm (abo ixXHi cywmirmi), 1[0 3MiHIOIOTH CBi#i KOJIip
3aJIe}KHO BiJ] HasgBHOCTI KHCJIOTH a00 OCHOBM B PO3UMHI.
Haitnomupenimni iHguKaTopu HaBeAeHO B TaOaHWIli 3.

Ta6bnuua 3. Konip geAakux iHaMKaTopis

Konip
IHanKaTop y ?((:Ii:g:ax y Bopi y pj(:;:iﬁHax
Jlakmyc QionetoBun
MeTtunopaH OpaHxeBun KosTuin
MeHondTanein be36apBHui | bes6bapBHun | PoxeBui

YHiBepcanbHUM in,VlKaTop_ Koetun CuHin
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InpukaTopn BUKOPHCTOBYIOTH IEPEBAKHO POSUMHEHMMHU — Yy BOJIL
abo coupri (Mas. 14.2A). 3pyuHillle BUKOPUCTOBYBAaTH iHAWKATOPHUM
namip — ¢GigbTpyBaJbHUN MaMip, IIPOCOYEHMI PO3YUMHOM iHAMKATO-
pa, a IOTiM BucCyIIeHUI. Y HPOAAK BiH HMOTpaILIfAE€ y BHUIVIAAL Ha0O-
Py TOHEHBKUX CMY:KEUOK i3 APYKOBAHOIO IMTKAJIOI IJIA IOPiBHAHHA
(man. 14.2B).

A b

Man. 14.2. Po3umHu iHgmKkaTopis (A) i yHiBepcanbHui iHAnKaTopHWi nanip (b)

0 niaimecn sinsue ) )

B Bupa3s «1akMyCcoBMI ManipeLb» cTaB $ppaseonorisMom (Kpunatm BrpPasom),
AKUIN 4acTO BMKOPUCTOBYIOTb Yy MEpPEeHOCHOMY 3HaYeHHi AnA BMABNEHHA
CNpaBXHbOro CTaHy peyen y pisHUX cuTyauiax. Hanpuknag, mMoXHa nouyTu:
«PiBeHb 6e3p0b6iTTA B KpaiHi € NaKMycOBVM ManipLuemM CTaHy eKOHOMIKM Aep-
XaBu» abo «CKpyTHa cuTyauia CTana JIAKMyCcOBMM ManipueM, siKUA BUSABUB,
XTO 6yB FrOTOBUIA JOMOMOITA Y BaXKy rOAUHY».

B BigKpuTTAa Nnakmycy € NpukKnagom Tak 3BaHUX BUMAAKOBUX BiAKPWTTIB. AHMiN-
CbKUIA HaykoBelb PobepT Bolinb npurotyBaB BOAHY BUTSXKKY JIAKMYCOBOIO
nuwanHuka. CKnaHKa, Ae BiH 36epiraB Lel HacTill, 3Hagobunaca nomy pans
xnopugHoi Kncnotu. CNopoXHUBLUM CKAAHKY Bif HacToto, bonnb HanoBHWB i
KUCNOTOl i 3aMBYyBaBcA: 6e36apBHA pianHA Habyna yepBOHOro Konbopy. Hdo-
cnigxytoum uen edekt, bolnb BMHANWOB NepPLIUN iHAWMKATOP ANA BUABMEHHSA
KWUCNOT i nyri..

B CnoBo «iyr» NoOXoAuTb Bif 3acTapinoro CnoBa, AKAM paHilwe Ha3ueanu MW-
KU PO3YMH [epeBHOro noneny, WO BUKOPWUCTOBYBaNM ANA MPaHHA W MUTTA.
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147.

148.

149.

150.

151.

152.

Po6ota 3 iHpopmauicio I

3anuIriTe QOopMyJaM OKCHUAIB: Kajiii oxkcunpy, ¢ocdop(Ill) oxcunmy,
aprearym(1+) oxcuny, dpepym(2+) okcunmy, xaop(IV) okcumy, HiTpo-
ren(V) oxkcuny, cyabdpyp(VI) okcuny, Bananiii(V) okcuny. ki 3 Hux
€ OCHOBHUMU, a AKI — KuCIOTHUMMN?

Sanumiite ¢opmyau rigpokcugis: Kagiro, Marnuio, Cranymy(2+),
Xpomy(3+), Kympymy(2+), Bapiro. Iligkpecaite ¢opmyau Jyris.
Bumnumiits oKkpeMo (OpMyJM OKCHUAIB: a) KMCIOTHHX; 0) OCHOBHUX.
Na,0, P,0,, CO,, SO;, SO,, CrO, BaO, Cu,0, SiO,, Mn,0,, Li,O, N,O;,
MnO, SnO,, I,0;.

Hina okcmaiB, AKI MOXKYTH pearyBaTu 3 BOJIOI0, 3aNUMIITh PiBHAHHA
peakIii, aasa iHImMuX — (GOpMYJM BiANOBiZHMX KMCJIOT a00 OCHOB.
JlOTIOBHITHL cXeMM peakI[ii i HasBiTb yTBOPEHi IIPOAYKTHU:

a) Li,O + H,0O —» ...; 6) SO, + H,O — ..; B) ... + H,O — Ba(OH),.
VYuacuimok Bsaemopmii KanbIiii okcuay (HeraiieHOro BallHa) 3 BOMOIO
YTBOPIOETLCSA KAaJIBI[iA Tigpokcuj (raimeHe BamHo). Ilim uac peawiii
BUIIJISETHCSA TaK 0araTro TeImJoTH, IO Boja MoiKe 3akunitu. lle Bu-
KOPMCTOBYIOTH y XiMiuHMX I'pilIKax AJs posirpiBanHsa ixki abo Hamo-
iB B OZHOPA30BUX IIaKeTaX. SaNUIIiThL PiBHAHHA Iiel peakirii.

Po3ymiHHA aBuw, npupogu (po6ota B rpynax) I

3a MOJelAMU PEUOBUH CKJIAAITh XiMiuHiI piBHAHHA.

© .-
HQH ‘H»@

©ew - ¢ -
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153. Oxcoc y nepekaaai 3 rpelbKoi 03HAYAE «KUCIUI», 2i0po — «BOAa»,
a zeHea — «HaAPOMKYIO». SIK Bu BBaskaeTre, uomy JlaByasnbe 3alIpoOIIOHY-
BaB Ha3BU IJg XimMiuHux eaemenTiB OxcureH i I'igporen, Bizmosiguo?

154. PosumH Ta3yBaTOr0 OKCHUAY V BOZALI 3MiHIO€ 3abapBJIeHHS JaKMyCy
Ha uepBoHe. IlpunycriTh, aKi 1Ie rasu morjau OyTH.

155. PeuoBuHU rpynm aHTOIiaHiB Ha-
3UBAIOTh «IIPUPOJTHUMU XaMeJIeo-
HaMM» yepes Te, IO 3a HAABHOCTI
KHCJIOT 1 JyriB BOHU B3MiHIO-

I0Th 3abapBienus. Ha cBitan-

Hi 300pakeHO pisHe 3a0apBieHHS
eKCTPaKTy i3 UepBOHOT'OJIOBOI Ka- -
mycTu (PO3UMH AaHTOIIaHiB) 3a Ha-
SABHOCTI Pi3HUX PEUYOBUH.

3a rabaurero 3 (c. 125) 3pobiTh BUCHOBOK IIPO HAABHICTH KMUCJIOTH abo
JYTy B PiBHMX YACTHUHAX CKJSTHKH.

156. Binbmricts iHAMKATOPIB s BUABJIEHHS KICJOT i OCHOB, SIKi BHKO-
PUCTOBYIOTh yV XiMiUHUX HOCTiAKEHHAX, € ABOKOJipHUMU, TOOTO 3a
HAIJIUIITKY KHCJIOTHU MOJIEKYJU iIHAWMKATOPA BUSABJIAIOTL OAUH KOJIip,
a 3a HQJIUINKY Jyry — iHmu#A. ¥ IPOMIKHUX yMOBaX y PO3UYMHI
«CIiBiCHYIOTB» 00uABI (opMmu iHAMKaTOpa i Mu OGaumMo 3MilIaHuU
KoJip. Tax, MOJIEKYJIM METUJIOBOTO OPAHIKEBOTO iCHYIOTH Yy ABOX MO-
mudiramiax: KoBTi# i yuepBoHiii. A B pasi icHyBanHA B po3umHi 060X
Momu(ikaliii ogHOYACHO, MH CIIOCTEpPiraeMo opamH:keBe 3abapBJIeH-
Hs, 110 BimoOpakeHO B Ha3Bi IbOT0 iHAMKAaTOpa. BHCIOBITEH rimoresy
1100 3a0apBJ€HHA B PO3UMHAX KHUCJIOT i OCHOB TaKUX IHIMKATOPIB:
OPOMKpPEe30JI0BUIl 3eJeHUll i MeTUJIOBUI 3eJIeHUii.

157. TepmiH «iHOAUKATOP» IIHUPOKO BYKUBAETHCSA B PIBHUX Tay3ax Ha-
VKM W TeXHiIKH: iHAWKATOpP eJeKTPUKHU, CBITJIOBUH iHAWMKATOP, €KO-
JoriuHmi imgukKartop Tormro. I[isHaiiTecsas mepekJaj i3 JIaTMHU CJIOBa
indicator i TOSICHITH HMIMPOKOBKUBAHICTL I[HOTO TEPMiHA.

IHanKaTop Harpisy
naTtesnbHi

IHankaTop 3apsaay /

6aTapei

128 PO34IN 2. locnigyemo rasu aoskinns

Migpy4yHuk BupasHuyTea "PaHok"



158. Ak Bu BBasKaeTe, UM MOKHA 3HAWTH B mpuposuHux ymoax dochop(V)
okcun, cyabhyp(VI) oxcun i mHarpiii okcun? Biamosimh moAcHITH.

159. Jlesaxi oKcHIM BUKOPHCTOBYIOTH SK OCYIIyBadi IJgd S3HEBOSHEHHS
rasiB i geakux HeBOAHUX piauH. Ha AKOMYy HPHMHIUIN I'PYHTYETH-
cd i okcuAiB Ak ocymryBauiB? SIKi okcuam MOKHA TaK 3aCTOCOBY-
BaTH W YoMy came ix?

Oro, Tak OKCMAW MOXYTb YTBOPIKOBATU i KNCIOTH,
i OCHOBW. A iHOMKaTOpK AyXe KPYyTo MOKasyloTb
Ham Ui 3MiHWK!

Tak, T Ma€ew padito. YHacnigok B3aemogii
KMNCITOTHMX OKCUAIB i3 BOAOI YTBOPIOOTbCA
KUCNIOTK, @ OCHOBHUX — OCHOBWU. | MK
MOXeMO Nerko AOBecTu Le iHAMKaTopamu.

L L J
Ak pobpe, wo cuniuin(lV) okcug
He B3aemopgi€ 3 Bogoto! bo iHakwe mu
He Girann 6 no micky Ha G6epesi BOJONM...

HABYAJIbHE AOCIAMEHHA Ne 3
«BnABNeHHA KUCNOT i NyriB y po3unHax» [&]

rnk.com.ua/
Il Lo € meTolo Hawoi po6oTu? 110979

HabyTu BMiHb BUABJIEHHS KHCJIOT i JIYriB y po3uMHAX.

Il Lo Ham 3Hago6butbca?

Ob6na0HanHs: ITAaTUB i3 MPOGipKaMU.

Peuosunu: nucTuiboBaHA BOMA, POSUMHU HMUTHOI COMM, KYXOHHOI COJIi, CTO-
JIOBUH OIleT, po30aBJieHi PO3UMHN KHUCJOT i JyTiB, podunHu (abo imguKaTop-
Hi mamipifi) JaKMycy, MeTHJOPAHKY, (eHoJIPTaeiny (COUPTOBUII PO3UNH),
yHiBepcaJbHOTO iHAMKAaTOpA.
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Bl Bu3HayacMoO pU3MNKK

Y nmocrimsxkeHHi mepembaueno mii 3 JgyramMm Ta Kucjgoramu. SIKi mebesmeuHi
Ta MpPoOJIeMHI cuTyallii MOKYTh CTaTHUCA IIiJ yac pobOTHU i3 UMM peaKkTH-
Bamu? SKuMm MaioTh OyTu Balmi aii B pasi meOesmeru?

Il Wo mMu maemo 3po6buTn?

1.

ITigroryiiTe woTmpu cepii 3 TPHLOX IPOOIPOK KOKHA. Y IIPOOIpKHU
KOXKHOI cepil HajmiiTe mo 1-2 mMui: y mepiry IpobipKy — pPO3UUHY
JYTY, ¥ APYTY — PO3UMHY KUCJIOTH, Y TPETIO — AUCTUJIHOBAHOI BOAU.
Ho xoxkHOI mpobipku mepirnoi cepii momaiiTe mo 2—3 Kpalji pos3un-
HY JAKMyCy, OO HpPoOipoK Apyroi cepii — mo 2—3 Kpamai po3uuHy
MEeTHUJIOPaHKY, TPeThol cepii — ¢enospTanmeiny, ueTBepToi cepii —
VHiBepcaJIbHOTO iHIWKaTopa. 3aMiCTh PO3UMHIB MOKHA BUKOPHUCTA-
TU iHAWKATOPHI marripiri.

PesyabpraTu cmocTepekeHb 3aHOTYHTE B TaOJIMITIO.

IligroryiiTe Tpu npobipku. Y mepiry HaJuiTe PO3UMH KYXOHHOL
comi ob’emom 1-2 M1, y APYry — TakKmii caMuii 060'€M PO3UMHY IINT-
HOI COAM, y TPEeTI0 — TaKuil camuili 00'eM onTy. JIo KOKHOI 3 IIpo-
O0ipok momaiiTe ommH 3 iHAMKaATOpPiB (Ha cBiit Bubip). CmocTreperkeHHsa
3aHOTYHTE, 3PO0ITHh BMCHOBOK IIIOJ0 HASBHOCTI KHCJIOTU abo JIyTy
y BUIPOOYBaHUX PO3UMHAX.

Bl Ona nipébutTa nigcymkiB po6oTM 06roBopiTb NUTaAHHA

1.
2.

4.

Yy MoKHA BUSABUTHU KHUCJOTY (heHoJaPTaIeiHoM?

3a pesyabTaTaMH JOCJHiIKeHHsS 3pOo0iTh BUCHOBOK: AKUM / AKMMU
iHguKaTOpaMu 3PYUYHiIlle KOPUCTYBATHUCA OJA BUABJEHHSA: a) KIC-
JoT; 0) JIyris.

YoMy B IILOMY AOCJHiJ:KEeHHI PEeKOMEHIOBAHO BUKOPHCTOBYBATU CaMe
IUCTHUILOBaHY Boxy? Um Mo:xHAa il 3aMiHMTH Ha BOAOIPOBiZHY BOLY
a0o0 BOAYy B IIANIKAX i3 MarasuHy?

3Baskaloun Ha BifoMi BaM sSKicHi peakIlii (BUABJIEHHS 030HY Ta Hoxy),
HOSICHITh, UM € 3MiHa 3a0apBJIeHHA iHAWKATOPIB AKICHOIO peakIriero.

Il Pednekcyemo

IITo HOBOrO BM mi3HAJMCS ITiJ Yac AOCIIimKeHHS?

Ile BaM MOXKYTH 3HAAOOUTHCA BMiHHS, AKUX BU HaOyamu?
IITo BusiBuMiOCA Iy Bac ckiaaguuMm? IloscHiTs yomy.

fAx Bu omimioeTe cBOIO PoOOTY? ApPrymMeHTyHTe OYMKY.
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HABYAJIbHE AOC/IAXEHHA Ne 4 (=3 (=]

«BuABneHHA KNcnort i nyris y nobyrtoBux [@)*

XiMmikaTax npupoaHUMKN iHAMKaTopamm»'  mkcom.ua/
110980

Il Llo ¢ meToo Hawoi po6oTu?

BusmaunTu HaABHIiCTH KHCJIOT abo JyriB y s3acobax moOyToBoi ximii, pos-
BUBAaTH HABUYKU 3iMCHEHHA AKICHOTO aHaJi3y.

Il Lo Ham 3Hapo6buTbeA?

Ob6nadnanHsa: OTHOPA30Bi CTaKaHUMKU, HIiXK, Jifika, QiapTp (mameposi
PYIIHUKY, QiABTP A KaBOBapKH, MapjeBa TKaHWHA TOIO), TEPTKA.
Peuosunu ma mamepiaau: 0ypAK abo UepBOHOIOJIOBa KamycTa YU KBiTKU
3 ICKpaBUMU MeJIoCTKaMu (Ha BJIACHHI BuOip), HasABHI 3pasku 3aco0iB Io-
OyToBOi ximii Ta XapuyoBMX MPOAYKTiB.

Il Bu3sHauyacMoO PU3UKMK

Y npmocrmimskenHi mepembaueHo nili i3 3acobamm moOyToBoi ximii. BuBuUiTH
eTHUKeTKM Ha IIAINKax (IaKOoBaHHi) Ta BuU3HauTe HeOesmeuHi i mpobyeMui
curyalii, 110 MOKYTb CTATUCSA IIifi Yac POOOTH i3 IIUMU peaKTHUBaMMH.

Il Lo mu maemo 3pobutun?

BusnauuTu HasgBHiCTH KHCJIOT abo JYyTiB y 3acobax moOyToBoi ximii Ta xap-
YOBUX MPOAYKTAX MPUPOTHUMU iHIAWKATOPAMM, BUTOTOBJIEHUMU BJIACHOPYY.
IIpuponui imguKaTOpM MiCTATHCA B SCKPaBO 3a0apBJIEHUX POCIUHHUX
o0’ekrax: y Oypary (KopeHemJomaxX), UYEePBOHOI'OJIOBili KamycTi, YOPHWUIILi,
y ACKpaBHUX IIEJIIOCTKAX KBiTOK (pianku, Kamemmyau, 0ysky Toimo). Taxox
MOKHA BUKOPHCTATU 3eJIeHKY (pos3umH «BpUIbSHTOBOTO 3€JIeHOT0») 3 I0-
MaIlTHbOI allTeUYKU.
1. IlpuroryiiTe TPUPOTHUN iHIWKATOP.
Ile moixkHa 3pobuTHM B pisHiI cmocoOu
(Ha mpurJgani OypsAKa):
BUYABUTHU CiK COKOBUTUCKAUEM;
B garepTu Oypak i Bimkaru cik uepes
cuTo (YMCTYy MapjeBy TKAHUHY).

1 [lna eKcnepuMeHTYBaHHSA BIOMA.
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Tax camo MOXXHA HPUTOTYBATH CiK
i3 uepBOHOTrOJIOBOI KamycTu abo
YOPHUIIL.

Hina 1mpuroryBaHHA  iHAMKAaTOpa
3 MEeJIOCTOK KBITOK IX HeoOXigHO
Ha HiUY 3aJUTH CIUPTOM, a IIOTIM
BigdimbTpyBaTH.

2. BumpoOyiiTe  oTpuMaHUM  iHAU-
KaToOpoM HaABHI y Bac 3pasKwu.
Y mIacTHMKOBI CTaKaHYMKU HaJW-
Te MOCTiIKyBaHiI XapuoBi TPOAYKTH
¥ 3acobu moOyToBOi Ximii o6’emom
npubausuao mo 20-50 M i moawmii-
Te OO0 HUX IO 1-2 MJ IPUPOSHUX
iHIMKAaTOPiB.

s BumpoOyBaHHA MOYKHA BUKOPHUCTATH:

B DPO3UYMHU JUMOHHOI KHCJIOTHU, XapuoBoi (IIMTHOI) coau, IpaibHO-
ro IIOPOIIKY, MUJIA;

B MapuHAJ Big MapmHOBAHUX OBOUYiB (OTipKiB, momimopiB ToII0),
CiKk KBaIlleHOI KAaIlyCTH, CBijKe Ta IMPOKMCJe MOJIOKO, Kedip, fio-
TypT, cMeTaHy, cik jsuMoHa (abo iHIIII COKM) TOIIO;

B 3acobu AJA UNINEeHHS CKJa, YHiTasa, migjgoru, AyxXoBoi Imadu
TOIO (AJA BUIIPOOYBAHHSA ITMX 3ac00iB IOTPiOHO HAJIUTU B CTa-
KaHuuku Boay o6’emom 1o 50 mur i momatu mo 5—10 mu 3acobiB).

3. 3aHOTyHTe CBOI CIIOCTEpe:KeHHs. 3a MOMKJIMUBOCTI cdoTorpadyiite
pesyabTaTu OOCHiA:KeHHS Ta CTBOPITH IIpes3eHTallilo abo JJembykK.

Bl Onsa nipébutTa nigcymkie po6oTM 06roBopiTb NUTaAHHA

1. Yu mpugaTHUN BUKOPUCTAHUMN BaMU IPUPONHUI iHIWUKATOP AJA BU-
SABJEHHA KUCJOT i Jiyris?

2. TlopiBHANTe cBOi pesyiabTaTu 3 pPes3yJbTaTaMHU JIOCJiAMKEHHS BaIlnlx
OTHOKJIACHUKiB / OTHOKJIACHUIIb.

Il Pednekcyemo

IITo HOBOrO BM HAisHAJIMCA IIiJ Yac IIbOTO JOCJIiIMKEHHSI?
Ile BaM MOKYTb 3HAAOOUTHUCS BMiHHS, AKUX BU HaOymu?
Ari ynmHHUKYN cupusaau abo 3aBakaau poodoTi?

fAx Bu omimioeTe cBo pPobOTY? ApPryMmMeHTyHTe IYMKY.
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A1 ynTas, wo ligporeH — HanMnepwmin XiMmiYHUA enemeHT,
AKMM 3'aBuBca y Bcecsiti. OTXe, BiH cTapiwui 3a 3emnio!

A AKWO BiH Hamnepwwun, To,
HaneBHO, Ma€ TPaMaATACA BCIOAMN.
Yomy X TOAi B MOBITPi HEMa€E BOAJHIO?

A1 3Hato, wo ligporeH € OoCHOBOW
3ip. Ane yomy 1MOro He NOMITHO
Ha 3emni? HaBiTb He 3goragytocs!

FipporeH y npupogai

Tigporen — mepmuit XimMiuHUN eJieMeHT

nepioguunoi Taduuni. Moro aromMu HaiimpocTi- .

I1i: BOHU CKJIQJAIOTHCA 3 AApa 3 HAWMEHIIINM

dapagom (+1) Ta Juie OZHOTO eJeKTpoHa.  Mopenb atoma liaporeHy

Maie Bci atomu TigporeHy, Lo iCHyOTb
y CBIiTi, yTBOPUNINCA B NepLli XBUINHMK
nicna Benukoro Bubyxy — MOMEHTY
BMHWMKHEHHA Haworo Bcecsity 6nmn3bko
14 mnppg pokis Tomy. 3 aTomis ligporeny
cbopmyBanuca nepui 30pi Ta Mix3ops-
HuI ra3. Tox lgporeH € HannowwnpeHi-
WM XiMiyHUM enemeHToMm Yy BcecsirTi.

I3 KoxHMx 100 aTOMIB, WO iCHYIOTb

y Bcecsiti, 89 — ue atomu TigporeHy.

Ha 3emni ligporeHy 3HauyHO meHwe. MacoBa 4acTka ligporeHy B 3eMmHin Kopi
CTaHOBUTb 6M3bKO 1%. YTiM, SIKLWO 3BaXKaTh HA UYMCIO aTOMIB, TO 3 KOXHUX

100 aTtomiB y 3emHin Kopi 17 — aTtomun TigporeHny. | ue He guBHO: atomu ligporeny
€ B CKNIafi Malke BCiX OpraHiyHMX cCrnonyk i 6araTbox HeopraHiuHUX.
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=] MpurapanTe

Mpuragante ¢opmynn Ta Ha3BM CMONYK, Yy cknagi Akux € ligporeH.

Jletki cnonyku 3 lFigporeHom

JleTKnin — ue Taknin, AKNN Ma€ 30aTHICTb LWBMAKO 3HMKATW, MOLUMPIOKYNCH
y nositpi. Lo, Ha Bawy AyMKy, O3Ha4ya€ TepMiH «ieTKa CrionyKa»?

Bararo xiMiuHUX ejleMeHTiB yTBOPIOIOTH CIOJyKu 3 IigporeHom. Aue
XapaKTepHow ocobsuBicTio I'izporeny € Te, IO 3 HeMeTaJiUHNMU
eJleMeHTaMH1 BiH IIepeBasKHO YTBOPIOE JIETKI CHOJYKHM, AK1 3a Kim-
HATHOI TeMmepaTypu Pifki (Boma Ta rigporeH ¢rropupa) abo rasysari.

lpyna
13 14 15 16 17
— He BUABNAITb
2-iA BH3 CH4 NH3 H20 a7 BNacTMBoOCTEN
: 6opaH | MeTaH |amoHiak| BOAa |rigporeH
nepiof bTopua Kncnot abo ocHoB
g — BUABNAIOTb
31 SiH, PH; H,S HCI BJIACTVBOCTi OCHOB
nepion cunaH | ¢ocdin rinporgH rigporeH — BUABNATH
Cynbdin | xnopua BNACTUBOCTI
4.n | GeH, | AsH; | H,Se | HBr K1cnoT
nepio repmaH | apcuH  [rigpore | rigporeH
ceneHig | 6pomig
s | SbH; | H,Te [ HI
nepio cTVM6iH | ridporeH | rigporeH

Tenypug | noamg

Bogui posumHu jgeTkmx cnoayk I[igporenmy 3 ememenTamu 16-i Ta
171 rpyn e KucjoramMu, aMoHiakK i ¢ocdiH y BOZHOMY PO3UMHI BU-
ABJAIOTh BJIACTHUBOCTI OCHOB, a JJA 1HINIMX BJIACTHUBOCTI KUCJIOT a00
OCHOB He XapaKTepHi.

Posuwmn rigporen xJiopuay y BOAiI HA3WBAIOTh XJIOPUTHOIO KMCJIO-
TOIO, TigporeH cyib(piny — cyab(pigHOI KHCJIOTOIO.
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LocnigKyeMmo, MOAEeNioeEMO, NMPOEKTYEMO

CTBOpITb MOZeni Monekyn neTknx cnonyk i3 ligporeHom XiMiYHUX enemeHTIiB
14-i Ta 15-1 rpyn nepiognyHoi Tabnuui.

BogeHb

Aromu Tigporeny ximMiuHO HeCTiliKi, TOMy O0’€IHYIOTHCA y IBOATOM-
Hi MOJIEKYJIV, YTBOPIOIOUM IIPOCTY PEUOBUHY BOIEHD.

BopeHb:

H, B ra3 6e3 Konbopy, CMaKy Ta 3anaxy;

B po3unHHiCcTb Yy BoAi: 3a 0°C B 1 n BOAM po3uu-
HAeTbcA 21,4 mn BogHo, 3a 20°C — 18,8 mn;

B ryctmHa 3a 0°C Ta HOpManbHOro atmochepHo-
ro Tncky — 0,09 r/n;

XimiuHa dopmyna mt, =-2529°C, t, =-2592°C:
N Mopenb MOJeKynu ' :

B fiamMarHiTHAA (He NPUTArYeETbCA MarHiTom);
BOAHIO

B BYOYXOHe6e3MeyHuUI.

MNoBepxHeBMI rasyBaTui Lwap
(wap xmap) MeTanese
Anpo

TBepann BogeHb — L& KpUcTanu,

WO HaragywTb cHir. [poTe
3a TUCKY MoHag 4 MJH at™m )

TBEpAWA BOAEHb CTAaE MeTasioM. '
Takuin meTaniyHni BOAEHb i

MICTUTbCA B MMNOUMHHUX LWapax ~
fOniTepa HaBKkono noro agpa.

lasyBaTa
atmocdepa Cymiw pigkoro
fOnitepa M rasyBaToro BOAHIO
Bomenr — wHamaermmii ras, Bim y 14,5 pasa

JIermuii 3a TOBiTpsA. Yepes Iie MOBITPAHI KyJi,
IUPHKaOIi Ta MaJeHbKi MOBITPAHI KyJabKH, Ha-
IIOBHEH1 BOJHEM, JIETKO 34iMMAIOThCS B IIOBITPA.

§15. TigporeH. Bogenb 135

Migpy4yHuk BupasHuyTea "PaHok"



ITompu mMasy po3UMHHICTE BOAHIO YV BOMi, BiH PO3UMHSETHCSI B Oa-
raTboxX MeTajlaX: HiKeJi, miaatuHi Tormo. Haiikpalma po3UYMHHICTH
BomHIO B maJagnii: 850 o6’emiB Bomuio B 1 00’emi metauy.

BopeHb y npupoai

Ha 3emuri BigOyBaeThcsa 6araTo IPOIECiB, ITiJ] 4aC SAKUX BUIIISAETHCS
BomeHb (MaJ. 15.1): ByJIKaHiUHA aKTHUBHICTH, PO3KJIAJZAHHS BOAUW MiJ
Ii€l0 pagioaKTHBHOIO BUIIPOMIiHIOBAHHS, YV T'eOTEPMAJbHUX IKepesax
Torio. TaKoX BOAEHBb YTBOPIOETHCA BHACJIIIOK KUTTEMIAIBLHOCTI Ie-
AKNX aHaepoOHUX OaKTepiil, 30KpeMa, B KHUIIEUHUKY CCABILiB.
IIpoTe B moBiTpi 06’eMHA YacTKa BOAHIO AY:Ke MaJia: Ha PiBHI Mops
BoHa ctaHOBUTH 0,00005 %. YBech yTBOpPEeHWI y IIPUPOAL BOJAEHBL Ue-
pes CcBOIO JIETKICTh 3[iliMaeThbCcs y BepxHi IIapu aTMmocdepu: Ha BU-
coti 50 KM #ioro BMicT 30iJBLIITIYEThCA B AECATKMH pPasiB, a Ha BIUCOTI
mouan 100 KM armocdepa CKJIATAeThCA MaMiKe 3 YMCTOTO BOMHIO.

Man. 15.1. lMpupodHi axepena BOJHIO

Po6oTta 3 iHpopmauicio NG
160. 3uaiigite imdopmaliizo mpo BiAKPUTTA BomHIO. fIKi mocaimsKeHHS
manaum 3sMory ioro Bigkputu? IliaroryiiTe igiocTpoBaHe IOBiAOMJIEHHS.

1671. OGumciiTh KiJZIBKOCTI pEYOBMHM KHCHIO Ta BOJHIO Macoio 1mo 1 1.
Y aromy 3pasky OijbIlle aToMiB i B CKinbKu pasiB?

162. 3anuiiTh piBHAHHSA PeaKI[ili yTBOPEHHS 3 IPOCTUX PEUOBHUH: a) aMo-
Hiary; 0) riZporeH XJIOpHUIY; B) MeTaHY.

163. V akuii cmoci® MOKHA JOBEeCTHM HAaABHICTL TiAporeH xXJjopunpy ado
rigporeH 6GpoMiZy y BOJHOMY PO3UmHi?
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164.

165.

166.

167.

168.
169.

170.

171.

172.

Ha mouarky XX cToJiTTA BOIEHD
MIUPOKO BUKOPUCTOBYBAJU HOJA BU-
TOTOBJIEHHA AUPUIKAOJIB, MOTOKU He
crajacsa Tparefis 3 IOBITPAHUM CYA-
Hom «limmendypr». $§Ixi BuCHOBKHU
OyJi0 3p00JIeHO IIicasA IBOro?
Iligroryiire KOPOTKEe iTrocTpoBaHe
TOBiJOMJIEHHSA ITPO BUKOPUCTAHHSA TUPU-
sKabsmiB i xatacTpody «I'immenOypras.

O0uucaiTh T'YCTUHY BOAHIO 3a HOPMAaJIbHUX yYMOB, IIOPiBHAHTE OTpU-
MaHe 3HAUeHHA 3 HaBeJeHUM y maparpadi.

3a marepiasom maparpada 00OYMCIITH MAcoBY YaCTKy BOIHIO Y BOJI-
HOMY po3uuHi, aKImo 3a Ttemueparypu 20°C poO3YMHUTBCSA IOTO
MakcuMaibHuii 06'eM. IlopiBHANTEe 3 MAacOBOIO UYACTKOI KHCHIO 34
aHajoriunux ymoB (auB. § 9). [lo axux peuoBuH (PO3UMHHUX, MAaJIO-
PO3BUMHHUX UM TPAKTUYHO HEPO3UMHHUX) HAJeKaTh KMCEHb i BOJIEHb?

O6umMcaiTh MacoBY YACTKY BOIHIO, PO3UMHEHOTO B IIajamii, SKIITO
B MeTasi PO3UYMHUTHCA MOro MakcuMaidbHuii 00'em (u. y.). I'ycru-
Ha mamagi'o — 12,02 r/cm®. Ina pospaXyHKIB BUKOpPHCTAaTe maHi
3 maparpada.

PosymiHHA aBuw, npupoau (po6ota B rpynax) I

Yomy Timporen e HalmomupeHimmuMm ejreMeHTOM y BcecBiTi?

IToscHiTs, Ak momwupenicts Iigporemy moB’s3aHa 3 YTBOPEHHAM
MOJIEKYJ BOAU ¥ iHIINX CIOJNYK Ha 3eMJIi.

IlopiBusaiiTe momupenictsy 'igporeny it Okcureny y CsiToBOMY OKe-
aHi: a) 3a MacoOBOIO YACTKOIO; 0) 3a UMCJIOM aTOMiB.

TagyBaTuii BomeHb y IpoJasKk IOCTA4YaloTh y OaidoHax ob’emom 40 i,
nmodapboBaHUX 3a3BUUAN y 3€JEeHUHM KOJip. 3a IIiABUIIEHOT0 THUCKY
B Takui 0anoH ymimiyerbesa O0amsbko 560 r Boguro. IlopiBHsaiiTe, me
MicTuThCcs Oinbilie BoguIo: B 1 Oasoui 06’emom 40 o1 uu B OpycKy ma-
Jafgiro Takoro camoro o6’emy. Uum MOKHa 3pPOOMTH BHICHOBOK IIIOZO
€KOHOMIiUHOI BUTIJHOCTi TpaHCIOPTYBaHHA BOAHIO B 0ajoHaX i pos-
YyuHeHNM y maJjafgii? A mpo 0esleuHicTh TPaHCIOPTYBAHHS?

3a marepiasiom maparpada BU3HAUTe Jialla3oH TeMIIepaTyp, y AKO-
My icHye pigkuii BomeHb (3a HoOpMaJbHOTOo THUCKY). IlopiBHAliTe
Moro 3 aHAJOTIUHUM MAiamasoHOM AJid KucHio (auB. §9).
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173. Xnopumgua kKwucuaora simoma Bim XVII cromiTra mix Ha3BOHO cojd-
Ha Kwumcjaora, abo coaguumit coupT (Bim Jsar. spiritus salis — «ayx
coJri»). Auryan JlaByasbe BUCJIOBUB TiIlOTe3y, IO IS KHCJIOTA YTBO-
peHa HeBimoMuM Ha TO# uac XimiuHum esemenToM Mypiem. 3ampo-
MoHy#Te (POPMYJy MYpPi€BOi KHCJIOTH, AKIIO IPUIYCTUTH, IO BOHA
MaJjia 0 Taky camMy MOJIEKYJISPHY Macy, AK i xjgopugHa. fIka BimmoC-
Ha aToMHa Maca majga 0 O0ytu B Mypio? fke micime B mepiogmuHiit
Tabauii maB O6u mocictu Mypiii?

174. IlpoamaiisyiiTe rpadik aromisarii (gucoriarii) Bommro.

B 3anumriith ximiuHe PiBHAHHS IIPO-
mecy aromisariii BOIHIO.

B JlisHaiiTecda 3SHAUEHHS CJIOBA «IUCO-
miamisg» i1 copmysiofiTe rimoresy,
yoMy Iiefi TepMiH TyT € CHHOHI-
MOM TepMiHa «aToMmizamid».

B YV gaxomy pgiamasoHi Temmeparyp
«BUTimHE» iCHYBaHHS JHUIIIE MOJe-
KYJ BOOHIO?

B 3a aKoi TeMIlepaTypu aToMmisarisa
BOIHIO BimOyBaeThCA IMOHAMEHIIIe
Ha 5 %?

B Yy icHyroTh MOJEKyJau BOoLHIO Ha moBepxHi CoHIA? A B aTMoche-
pi FOmnirepa? ([lyia BimmoBini ckopucraiiTecs JOZATKOBUMU JAKepe-
JaMu indgopmairii.)

—
o

—

o
[

o
o

/
/

2000 3000 4000 5000 6000
Temnepatypa, K

o
[N}

o
o

Yactka monekyn H,, wo posknanuca
=
N

BuasnAaeTbca, ligporeH — He nuwe HancTapiwmin
XiMiYHUI efleMeHT, BiH € KOMMOHEHTOM YCbOrO MBOTO.

Tak! | 3 HemeTaniuHUMK
efleMeHTaMun BiH YTBOPIOE CMOJYKH,
AKi € Kucnotamu, ane 6e3 OKcuUreny.

TOYHO, Le — 6e30KCUTeHOoBI
KNCnoTu.
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BOAEHDb: XIMIYHI BJIACTUBOCTI

U ONEP)XAHHA

A TV 3Ha€EL, WO BOAEHb MOXE CTBOPUTK «FPUMYYUI
ras»? Lle cxoxe Ha wochb i3 xiMiuHOi nabopaTopii mara!

Ha moto gymKy, maria TyT Hi JO 4Oro, ane BOAEeHb
cnpasdi Mmoxe 3auByBaTu. BiH B3aemogie 3 pisHMMuK
peyoBMHaMM Ta HaBiTb 3fJaTeH CNPUUYUHATK BUOYXH,
AKLWO MOBOAUTMCA 3 HMM HeobepexHO.

Bnbyxun? 3Byuntb KpyTo!
[lle po3pobyTn BogeHb?...

ki hoHn xapakTtepHi ana lFigporeHy?

3a po3miweHHAM ligporeHy B nepioAnyHin Tabnuui BM3HauTe: BiH € MeTaniu-
HUM 4Yn HemeTaniuyHuMm enemeHToM. Atomn [igporeHy nparHyTb BiggaBatv uu
NPUESHYBaTK eNeKTPOHN?

Timporen — HeMmeTaJiYHUHM eJieMeHT, MPOTe BiH MOXKe AK BigmaBaTu,
TaK i IpHMegHYBaATU €JIEKTPOHU.

Binpnae enekTtpoH MNprenHye enekTpoH
7
- -
KaTtioH TigporeHny H* Atom Tigporeny lgpug-aHioH H-

YHacaizok Takoi ocobsamBocTi I'imporeH Moske yTBOPIOBATH CIOJY-
KU AK i3 MeTaJiuHUMHM, TaK i 3 HeMeTaJIuHUMU ejgeMeHTaMu. A Bo-
IeHb pearye fAK i3 MeTajlaMM, TaK i 3 HeMeTaJIaMIU.
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Peakuil BogHI0O 3 HeMeTanamu

Bomenp pearye mai:ke 3 ycima mHemerajsaMu, a 3 eaementamu 17-i rpy-
mu (raJoreHaMu) BOJE€Hb pearye IOBOJIi aKTUBHO.

Hanpuxnan:
® i3 ¢dropom: H, + F,=2HF (pearye 3 BuOyxom 3a OyIb-aKOIL
TEeMIIEPATyPH);

%
® i3 xgopom: H, + Cl, = 2HCI (pearye 3a yMOBH OCBiTJIEHHS).
V¥ pasi mignanoBamHA ab0 3a HASBHOCTI KaraJjisaropa (mjaTuHa,
maJjagiii TOIo) BOJeHb AKTUBHO pearye 3 KUCHEM:

2H, + 0, =2H,0

Y akomy 06’€éMHOMY CMiBBIAHOLUEHHI Cnig 3MillaTi BofeHb i KnceHb, Wwob yci
peakTaHTV npopearyBany NoBHicTio? Bignosiab obrpyHTyiiTe.

Ao B mocyamHiI 3MimIiaTm pasoM BOAEHb i KHCEHb, TO peaKIlid
BimOyBaeThcsa 3 BuOyxoM. OcoOJHMBO IOTY:KHHII BHOYyX BiZ0OyBaeThCs
B pasi sMilryBaHHsS BOAHIO 3 KMCHeM Yy ciiBBigHomienHi 2 :1. Tary
CyMiIll Ha3WBAaIOTh «TPUMYUYUM TIa30M», OCKiJIbKM BiH BuOyxae Bin
HalMeHIIIOl iCKpwu.

Taxko:X 3a meBHUX YMOB BOJE€Hb pearye 3 iHIINMK HeMeTaJaMMU:

t
® i3 cipkoro: H, + S = H,S

t
+ =
t, p, Kar.
® 3 asorom: 3H, + N, = 2NH;
t, p, Kar.

- ~

t
® i3 caxxero: 2H, + C = CH,

¥ L)
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Peakuii BogHIO 3 MeTanamu

Bonenp pearye 3 aKTHBHUMEN MeTajlaMM, YTBOPEHUMHU XiMIiYHUMU
enremeHTaMu 1-i Ta 2-i rpym mepiogmunHoi Tabawuii (BigmoBimHO, i3
JYMHEMHA Ta JYXHKHO3E€MEJIbHMNMN MeTaJIaMI/I).

Hanpuknan, i3 Jy:KHUM MeTaJIOM HaTpieM:

t
H, + 2Na = 2NaH

fIK Ha3MBalOTb NPOAYKT i€l peakuii?

Croryku MeTaJIiYHMX ejieMeHTiB i3 I'izporeHoMm Has3mBaIOTh TaK CaMo,

Ak i immri 6imapHi cmonyku (muB. § 2). Tak, NaH — wHarpiéi rigpun.
Tark camo BimOyBaeTbCcsA peakKIlis JY:KHO3EeMeJbHOT'O MEeTaJy KaJib-
IIil0 3 BOAHEM — YTBOPIOETHCSA KaJbBIill Iigpum:

t
H, + Ca = CaH,

Peakuii BogHIO 3 oKcuaamu

Bararto oxcupiB mMeTaivHMX XiMIiUHMX eJeMeHTiB B3a€MOIiIOTH i3
BOJHEM 3 YTBOPEHHSAM METaJIiB:

t
Fe203 + 3H2 = 2Fe + 3H20

t
CuO + H, = Cu + H,0

t
WO, + 8H, = W + 3H,0

3aBOAKM TaKMM PEaKI[iAM MOKHA OJep:KyBaTu MeTaJud, 30Kpema,
y IIPOMMCJIOBUX oOcArax.

Oxkcugu MeTaIiuYHUX eJeMEHTIB YacTO € CKJAJHHKAMU MeTaJid-
HUX DPYO, AKi BUKOPHUCTOBYIOTH IJI IIPOMUCJIOBOTO OJepP:KaHHSA MeTa-
JiB. BomeHb BiIHOBIIIOE MeTaii 3 HeIIpuBabJIMBOi 30BHI pyau. Peakirii
OKCHU[IB i3 BOAHEM € IIPUKJIAIOM peakuiil 6i0H06/eHHA.
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Oaep)XaHHA BOAHIO

BuByatoun § 9, BM Ai3HaNUCA NpPO Crocib ofep’KaHHA KUCHIO eneKkTposizom
BoaW. Un MoXKHa Uel cnoci6 BUMKOPWUCTOBYBATW AJSiIA OAEepKaHHA BOAHIO?

Bu 3maere, 110 mijg yac eJIEKTPOJIi3Yy BOAM YTBOPIOIOTHCA KHMCEHB 1 BO-
menb. OTike, y IIeil crocib MoKHa ofep:KyBaTH OOMABL IIi PEUYOBMHMU:

¥
2H,0 = 2H,T + 0,1

MpoaHanisyiite ManioHOK 9.3 Ha C. 73. UMM MOXKHa MOACHUTK pi3HULID 0b'emiB
rasie B 060x npobipkax?

Y mabGoparopii BomeHL uYacCTillle OepP;KYIOTh B3aEMOMI€I0 MeTaJiB i3
KHCJIOTaMU, 30KPEMa, IIMHKY 3 XJOPUIHOIO KMCJIOTOIO:

Zn + 2HCI = ZnCl, + H,1

Y mifi peakmii meranu BUTICHAIOTH aToMu I'iZfporeHy 3 KHCJIOT.
IIpogyKkTn Tarkoro saMillleHHsA Ha3WBaIlOTL COJAMH, IIPO IO BU Ii-
3HA€TeCsA HaA HACTYIMHUX YPOKaX.

IIt0 peakIrito ayis omep:KaHHA BOMHIO 3MifiICHIOIOTE B anapari Kimma.

Y 3apapeHomy cTaHi anapat AnapaT y po6ouyomy cTaHi

roToBNIA 0O BUKOPUCTAHHA .
BinkpuBaemo KpaH.

XnopwugHa Kucnota

3 BEPXHbOro pe3epBy-
apa LiNKoM 3arnoBHIOE
HWXKHIM i noTpannAe
B CcepenHin

BepxHin i HWXKHIN
pe3epByapu 3arnoBHeHi
/ XJIOPULAHOO KUCSIOTO

— KpaH (3akpuTun)

X i —»HZ
e [paHynn UMHKY
PeakTaHTV KOHTaK-

PeaktaHTn TYIOTb, COCTepi-
He KOHTaKTYIoTb FaEMO YTBOPEHHSA
| ] Mix coboto ) Oynbballok rasy
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Po6ota 3 iHpopmauicio I

175. IlosacuiTs, sk yTBOpIOIOTHCA Ioum Iimzporemy H' i H-.

176. IlpoananisyiiTe piBHAHHS peakiiiii BOAHIO 3 HemeTrajaMu. IloscHITH
YMOBHU, 3a SAKUX BifOyBaeThbCcA Ta UM iHINA peakIid. 3anumiiTh Ha-
3BH YTBOPEHUX ITPOAYKTIB peakIrii.

177. 3anurrits popmynu 6iHapuux crmoayk igporeny 3: K, Li, Mg, Sr, Al.

178. Banuirite XimMiudi piBHAHHA yTBOPEHHSA OiHAPHMX CIIOJYK, 3raJaHUX
y IonepeIHbOMY 3aBIaHHi, i3 IIPOCTUX PEUYOBUH.

179. 3anurriTe HasBu cmoayk: Fe,0;, CuO, WO;, Ag,0, MnO. [Iiasa ocraH-
HiX [BOX PEUYOBUH 3aIIUIMNITh PiBHAHHA pPeakKIliii i3 BogHEM.

180. OcranuiMm uyacoMm gegaJi OLIBIIE 3aCTOCOBYIOTH IIPOMMCJIOBUM CIIOCiO
ollep:KaHHA YMCTOrO 3aJisa BimHOBIeHHAM Qepym(3+) OKcHAYy BOI-
HeM. O6uucaiTh 00’eM BoaHIO (H. y.), AKWI BUTpPAYAETbCA Iif] dac
omep:kanHsa 3aiza 3 Gepym(3+) okcuay macoo 160 xr.

181. Peakiisa nmuHKY 3 XJOPULHOIO KIHCJIOTOI — HANMOIIMPEHIIINii CIIocio
oJlep:KaHHsd BOOHIO B IIKiJIBHIN JabopaTopii. O0UncaIiTs Macy MUHKY,
AKa 3HATOOUTHCA AJIA Olep:KaHHA BOmHIO o6’eMmoMm 5,6 x (H. y.).

182. ¥V mpoMmcioBOCTI BOJEHL BHKOPHCTOBYIOTH [JIA CHHTE3y MeETaHy
3 BYIJIEITIO 3a BUCOKOI Temnepatypu. O0umuciaiTh 06’eM BomHIO (H. y.),
HeoOXimHUMA A ofepKaHHSA MeTaHy Macoio 44 r.

183. Ilix uac eseKTpoJIi3y BOAU OJEPKYIOTh BOJAEHDb, AKMI MOKHA BUKOPUCTO-
ByBaTu AK majabHe. O0UMCIiTL Macy BUTpaueHOl Boau Ii 00’eM yTBOpe-
HOTO KHCHIO, SKIIO IIil 4ac eJeKTPOJIidy ogepikaHo 2 M3 BOgHIO (H. y.).

184. Amoniak — [aysKe BaKJMBa IIPOMMCJIOBA PEUOBUMHA, BiH € CUPO-
BUHOIO IJIS OJeP:KaHHA as30THUX mpo0puB. OO0UMCIAITH 00’€éM BOIHIO
(H. y.), HEOOXIgTHUUA naA omeps;KaHHA aMoOHiaky macoro 340 Kr.

185. Jlesaki meranu, 30KpeMa, XpPOM, BUKOPHUCTOBYIOTH IJIf 3aXWHCTy CTa-
Ji Bixg Kopo3sii (ip:xaBinua). O6umcaiTh Macy xpoM(3+) oKcumy, IKUi
MOJKHaA BiJHOBUTHU, BUKOPHUCTOBYIOUU BOAEHL 00’emom 44,8 g (H. y.).
O0uHnCIiTL Macy yTBOPEHOTO XPOMY.

Po3ymiHHa sBuw, npupoau (po6ota B rpynax) I

186. 3Baskaroun Ha Ipollecu, AKi BimbysaioTbcsa B amapari Kimma, cmpo-
THOBYHTe: BOAEeHb, SKUU BUIIIAETHCS 3 HHOTO, € BOJIOTUM YH CYXUM
(6e3 mOMIIIIOK BOAAHOI mapm).
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187. 3Baskarouy Ha YMCJIO PeaKTaHTIB i MPOAYKTIB peaxirii, 3-moMimk Xi-
MiYHUX peakIliii MOKHa BUIIJINTH, 30KpeMa, TaKi:
B comoayuenHs: A + B — AB;
B poskaany: AB— A + B;
B o60miny: AB + CD — AD + CB;
B zamimenna: AB + C—> CB + A.
IIpoamanisyiiTe ximiuHi BJAaCTHMBOCTI BOAHIO Ta CIIOCOOM IOTO oOnep-

JKaHHA, onmcaHi B maparpadi. Ilo AKoro Tuiy HaJeXKUTh KOXKHa 3 pe-
akmin? IloscHITL CBOIO BiAIOBiAb.

188. Bogeub Jerko BigHOBIIOE Minp i3 Kympym(2+) okcumy sa HarpiBaH-
HaA. Ilix gyac miei peakiii yTBoprooeThCcAa Migb, OCKiJIBKM BOHA BiKe He
3IaTHa pearyBaTH 3 BomHeM. SIK BM BBasKaeTe, UM MOJKJIWBO 3[Iilic-
HUTHU peaKIliio oJep:KaHHs HaTPilo IIiJg yac B3aeMojil HaTpiii okcu-
oy 3 BomHeMm?

189. Ilpuragaiite, aki peaxiii HasuBaoTh okucHeHHaM (3a § 10). IIpo-
aHaJidylTe cxeMHu, Ha AKUX IIPOiJIOCTPOBAHO ABa XiMiuHI mpoiecwu.
ChopmyroiiTe TimoTesy, YoMy peakilii OKMCHEHHS Ta BiJHOBJIEHHS
HA3WBAIOTh IIPOTUJICKHUMU TpollecamMu. BiamoBigb oOT'pyHTYyIiTE.

—

Cu +®—> Cu@ Cu@+ H — [ cu "‘H@
H H

Cu CuO

190. 3Baskarouy Ha XiMIiUHiI BJIACTHMBOCTI Ta CIOCOOM OJep;KaHHSA BOLHIO,
ommcaHi B maparpadi, CIOpPOTHO3YHTe, AK MOXKHA BUKOPHUCTOBYBATHU
BoZeHb y Haymi # Texwuimni. IlepeBipTe cBoi mpumylnmeHHSA 3a AOAAT-
KOBUMU J2KepesiaMu iHopmarrii.
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191. IIpoananisyiite rpaBopy 3i cra- ?
poro migpyunmka ximii. Ha wuii
300pa)keHo Jgociin i3  goBemeH-
Ha GarTy, 110 Hif Yac 3TrOpPAHHS
BOIHIO YyTBOPIOETHCA Boma. Cxa-
pakTepu3yiTe 3HaUEHHA KOMKHOI
YaCTUHU IPUJaAy Ta IIPOIiecu,
AKiI B HUX BigOyBaroTbCA.

192. '«Rpecaﬂo I[e6epe1xme9a» — OAuH 4 — CKNAHKa
i3 mepmiux IIPUCTPOIB MOJaA OT- 3 KUCNOTOI;
PUMaHHA BOTHIO B JOMAIIIHiX b — 6yTenb 6e3
yMOBaX, III0 HAOyB MOIIYJISPHOCTI OHa;

C — CTepKeHb;
d — UMHKOBUNA

6usnrko 200 pokiB Tomy. IleBHOIO
Mipoio 1e Oyjaa mepima y cBiTi

. umniHap;
sanajpHnuKa. CxeMaTUuHO Iielt e — knanan:

s o - 7
an/Ic'rpm’ 3o§pameo Héi MaJIIOHI.Cy. f — dopcyHKa;
IIpoananisgyiiTe #ioro # MOACHITH g — nnatMHoBa
OpuHIMUO il 1IbOTO  KpecaJa. cnipanb

193. VcramopinenHsa mneBHuX (axTiB i saxoHOMipHOCTell y Haymi imozmi
moTpebye HU3KUM BiIKPUTTIB, 30KpeMa, mpalli pisHUX HAyKOBI[iB /Ha-
yKoBUIlb. HaBiTh BuU3HAUEHHA (GOpMyJaM BOAU Ta AEAKUX IIPOCTUX
PevYoBMH, Ha KIIITAJT BOAHIO H XJIOPY, BimOyjocs He oapasy. Biusb-
kKo 200 pokiB TOMy CKJIaA MOJIEKYJI 3TaJaHNX PEUOBUH 3alNCyBaJIU
ax HO, H, Cl, BignoBigmo. JIuie micas Bigxpurrsa 1811 pory cBoro
rasoBOro 3aKOHY (AKMHA yuHiI ¥ ydeHHII iHOAI HA3WBAIOTh 3aKOHOM
«TPhOX ONHAKOBUX»), AMeneo ABoraapo BCTAHOBUB IIPaBUJIBbHI (op-
myan nux peuosuu: H,0, H, i Cl,.

Busmaure npaBUILHICTH TBEPIKEHb, AKI Moriu O mgomoMortu ABo-

ragpo OifiTM MPaBUJIbHUX BHCHOBKIB.

I. §xbum moneKynam BOAHIO W XJOpy OyJaM OZHOATOMHWMMU, TO BHAa-
caigoxk peakiii H + Cl = HCl sigmbysamoca 0 3MeHIIIEHHS 00’ €My
IIoyaTKoOBOI cyMirri rasis.

II. fxmio peakilito yTBOPEHHS TiApOTeH XJOPUAY B3amucaTy K
H, + Cl, = 2HCI, To nuM HOACHIOETHCA BiJCYTHICTH 3MiHM 00’eMy
cymimri rasis.

II1. Axmto gopmyna Bogu H,0, To mim vyac B3aeMomil BOAHIO 3 KHCHEM
00’eM cyMiIlli rasiB Mae 3MEHIIIUTHCS HA TPETHUHY.
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OTxe, Tenep A 3Halo, AK ofepaTu BoAeHb. Ane un
ue gyxke meHi gonomoxe? lNpoTe A 3Halo, WO BOAEHb
He nuwe Nerkum, ane ”n XiMiYyHo akTUBHUN. Pazom
i3 KMCHeM BiH YTBOPIOE «rPUMYYUIA ras»!

Came Tak! BogeHb aKTMBHO pearye
3 Pi3HMMK pPeyoBUHAMN N YTBOPIOE
yncneHHi cnonyku. BiH gonomarae
ofilepXKyBaTh MeTanu.

HABYAJIbHE AOCNIAMEHHA N2 5
«J[locnipKyemo BoAeHb»'

Il Lo ¢ meTol Hawoi po6oTu?

HocaimuTu sabopaTopHUHE cmocib omep:KaHHS BOIHIO,
¢ismuHi BJIACTUBOCTI BOAHIO Ta CIOCOOM IiOro 30MpaHHI.

110981

Il Ulo Ham 3Hapo6uTbCA?

O6nadnanus: anapar Kimnma, xKpucranaisaTop i3 Bomo0, COJIOMHHKA, IPOOip-
KU, CipHUKH.
Peaxmueu: MUHK, XJOPUAHA KWCJIOTA, MUJIbHUUA DPO3UYMH.

Il Bu3sHauyaeMo pU3UKM

fAxi HebGesmeuHi Ta mpobseMHI cuTyallii MOMKYTH CTATHUCS IIif
yac pobOTH 3 Ha3BAHMM OOJagHAHHAM 1 peuoBmHamu? Axu-
MU MAalOTh OyTH Balli aii B pasi meOesmeru?

Il Lo mMu maemo 3po6uTH?
I. Jocaimxyemo poGory amapara Kinma
OsHalioMTecs 3 yJaalllTyBaHHAM amapara Kinma (auB. MaJioHOK Ha c. 142).

BigkpuiiTe KpaH rasoBigBigHOI TpyOKHM Ta cmocrepiraiiTe 3a BUIijJeH-
HAM rasy. 3akKpUiTe KpaH Ta CIIOCTepiraiiTe 3a THUM, IO BimOyBaeThbCH.

1 [emoncTpariiino a6o BipTyaabHO.
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II. Jocaimkyemo GisuuHi BIACTHUBOCTI BOTHIO

Ak nigTBepanTN abo CnpoCTyBaTW riMnoTe3sy, WO rycTMHA BOAHIO MEHLIa 3a ryc-
TUHY noBiTpA?

BigkpuiiTe KpaH rasoBiaBigHOI TpyOKmM amapara Kinma, a rasoBigBigHy
TPYOKY 3aHypTe y CKJISAHKY, HAaOBHEHY MUJIbHUM posumHoMm. IIlo Bu cmo-
crepiraere?
Jisa TopiBHAHHA 3allpPONOHYHTe OXHOMY /OAHiNI i3 Bac HMpoAMYXyBaTHu
IOBITPA 3 JIereHb COJIOMMHOIO KPidh TaKMH caMWil MUJBHUHA PO3UMH.
3amaJioiiTe B somuTti anapar Kimma Ta pesyiabTaTu AOCIiIMKEeHHS.

II1. 36upaemo BOmeHB

3Bakaloun Ha BigoMi BaM crnocobu 36MpaHHsA rasie, CNPOrHo3yinTe: y AKWUIA Cro-
Ci6 MOXHa 36uMpaT BOAEHD.

Bogeun, aK 1 kKuceHn, Maixe He
POBUMHSIETHLCSI Y BOAL Ta He pearye
3 BOJIOI0, TOMY HOT0 MOKHA 30mpaTu
METOJOM BUTICHEHHS BOJIMU.

Bogenr MosxkHa 30upatm I cmocoboM
BUTICHEHHsI NIOBITPdA, IPOTe BapTO 3ra-
JaTy PO T'YCTHUHY BOMHIO.

AIKWo npobipKy TpUmaTh OTBOPOM JOropw,
TO BOAEHb He 3MOXe BUTUCHYTU NOBITPA
Ta 3ibpatnca Ha AHi. BiH oppasy 6yge
3ginmaTnca Bropy.
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H;

MNogiTpsa \

AKWo npobipKy TpumaTh
OTBOPOM YHW3, TO BOAEHb
36upaeTbca Bropi (6ina
[Ha) Ta BUTICHAE NOBITPA
yepes OTBIp.

Hamosuits BogHeM aBi mpobipku.

IV. IlepeBipsieM0 HaABHICTH BOTHIO

Bogenbr HEeMOKJIMBO IIO0AUUTH, TOMK HE 3aBXKIM MOMKHA BU3HAUNTU, HAIIOB-
HujJacsa mpobipka BOSHEM UM Hi.

CohopmyntonTte rinoTesy: y AKUIN CNOCIO MOXKHa [OBECTW HasBHICTb BOAHIO
B Npob6ipui.

HasaBuicTb BOAHIO HOBOAATH, I'PYHTYIOUNCH HaA HOT0 3HATHOCTI ropitu (BU-
oyxatu). Il moBeleHHsA HAABHOCTI BOAHIO B IIPOOipIi mo ii oTBOpy Tpeda
MigHeCcTH 3amaJieHUil CipHUK (3aHaJIbHUUKY).

AKWwo npobipka 3anoBHEHa He YWCTUM BOAHEM,
a Oro CyMmilllo 3 KUCHeM, TO B pasi
nigHeCeHHA 3ananeHoro CipHMKa nyHae
XNOMNaHHA (HeBENUYKNIA BUOYX).

AN

AKWo npobipka MICTUTb UNCTUIA BOAEHb,

TO B pasi MigHeCceHHA 3ananeHoro CipHWKa BiH
LWBMAKO 3ropsie MO BCiMi AOBXMHI Npo6ipKu
6e3 ryyHux 3BYyKiB.
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IlepeBipTe HasgBHiCTHP BOAHIO B HAIIOBHEHUX BaMu IpobOipkax. 3polbiTh
BHUCHOBOK ITPO YHCTOTY BOIHIO.

Bl [Onsa nigbutTta nigcymkiBe po6otun 06roBopiTb NMUTaAHHA

1.

2.

3a SAKOI0 03HAKOI0 MOJKHA CTBEPIsKyBaTH, IO peaKIliad B alapari
Kinna BigOyBaeTnhcsa?

Amnapar Kinma — gpyunuii mpujiajn AJs oAep:KaHHA B HbOMY pis-
HUX rasiB, a He JHIlle BOAHIO, V JabopaTopii. 3pyuHicTh, HacaMIepes
IIOJISITa€ B TOMY, IO allapaT JeTKO INePEeMUKAEThCA i3 3apAIKeHOTO
cTaHy B pobouMii i HaBIaKu JIMIIle TOBOPOTOM KpaHa Ha ra3oBimBim-
Hill TpyOIIi.

IloscuiTh: a) axk amapar Kinma mepexoauTh y poOOUYMM CTAH ITicis
BiIKPUTTS KpaHa; 0) AK amapaT IIepexXOAUTh y 3apAd:KeHuil cTaH
micasa 3aKpPUTTS KpaHa.

YHacaiIoK sSKOro mpollecy KMCJIOTa 3 BEPXHBLOI'O pe3epByapa MOTpail-
JIsle B cepenHill micaa BigxpuTTa Kpama?

VHacaimok akux (pisMUHMUX TPOIECiB KHUCJI0Ta MiJHIMaeThCca Y Bepx-
Hili pesepByap Iicjs 3aKpuUTTsa KpaHa?

Ax pesyabratu gocaimxenus (mociaim II) moBomsaTh Pi3HUIIO T'YCTHUH
BOOHIO Ta IOBiTpPs?

Ha axux QismuHHX mIpolecax I'PYHTYIOTHCS CIIOCOOM 30MpPaHHS BOJI-
HI0O BUTiCHEHHAM BOAM Ta BUTICHEHHAM MOBiTpa?

Ha uomy r'pyHTyeThCA CIOCiO BUSABJIEHHSA BOLHIO?

Ha yomy rpyuTyeThCA CIIOCi0 BUBHAUEHHS YMCTOTH 3i0paHOr0 BOTHIO?

Il Pednekcyemo

IIlo ®HoBOro BM [mi3HasMcA Wi Yac IILOTO AOCTiIMKeHHA? SIKmx
yMiHb HaOyIm?

IIlo BuaBmioca mas Bac ckjaaguum? IloscHiTL uomy.

Axi yuHHUKKY cupusaau abo 3aBayKajau BaM IIig yac poboTu?

fAx Bu oriHIOETE CBOIO POOOTY? ApPryMeHTYHTE AYMKY.
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A TV 3Ha€wW, WO «CiNb» — Le He NuLe KYXOHHa,

AKY MW [OJAEMO A0 KapTonni? BuasnaeTbcs,
y Ximii € 1 iHwWwi coni! AK iX po3pi3HATL?

Ui 3apagn, noHu... Ak He 3annytatuca?

Akwo conenr icHye barato,
TO, rafjalo, BOHM MaloTb BMIACHI
Ha3BW i MOXYTb Pi3HUTUCA
3a BJIaCTMBOCTAMM.

= MpurapanTe

MpaBuna cknagaHHA Ha3B GiHAPHWX CMONYK i BU3HAUYeHHA 3apAfiB NOHIB (3a § 2).
Qopmynu KUCNOT i 3apAAN aHIOHIB KMCIOTHUX 3anuvwKiB (3a § 14).

MoHaTTA npo coni

Y moOyTi ciyaro My Ha3WBAEMO JIUIIE OAHY CiJlb — KYXOHHY — HaTpPiid
xyopun NaCl. A B ximii cosssMu Ha3MBAIOTL OKPEMHUI KJAac CIOJYK.

@ Comi — 1me cmonyku, SKi CKJIAZalOThCs 3 KaTioHiB i aHioHiB
KUCJIOTHUX 3aJIAIIKiB.

Y @dopmynax cojieii cIoYaTKy 3alllCYIOTh CHMBOJI KaTioHa (Me-
TaJIiYHOTO eJIeMeHTa), a MOTiM — aHioHa (KMCJIOTHOrO B3aJIUIIKY):

KaTioH amion , Hanmpukaai, Ba SO,, Ca Cl,

HasBu cojeii ckjaazarmTh TaK caMo, K Ha3BU OiHAPHUX CIIOJIYK:

Ha3Ba KaTioHa Ha3Ba aHioHa
B HA3WBHOMY BiIMiHKY B Ha3UBHOMY BiJMiHKY

"Hanpukiaan: K,SO; — kauaiin cynsdit, CaCO; — Kauabplliii KapOoHAT.
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AKIIo aToMu MeTaJIIYHUX eJeMEHTIB MOMKYTh IIePEeTBOPIOBATUCS
Ha KaTioHW 3 PIBHMMHU 3apAgaMu, TO B Ha3Bi 000B’sIBKOBO Tpeba 3a-
3HauaTH 3apdAl KarioHa:

Ha3Ba KaTioHa 3apsa Ha3Ba aHioOHa
B HAa3MBHOMY BiIMiHKY (y myskkax) B Ha3HBHOMY BiMiHKY

nanpukaan: FeSO, — depym(2+) cyabppar, CuCl, — Kympym(2+) xopu.

CknapaHHa dopmyn coneun

dopmyau cojell CKJIAamaloTh, AK 1 ¢opmynau OiHAPHUX CIOJIYK, 3a Bi-
JOMHMHU 3apagaMu KarioHiB i amionis. I'osoBHe — mam'araTu, IO
CIIOJIYKA B IILJIOMY eJeKTpPOHehTpaJbHa.

CymapHun 3apag
KaTioHIB Mae€
K;PO, PO;" HelTpanisysatu
cymapHuin 3apag
| aHIiOHIB

Ax i gna GiHApHUX CIIOJYK, MOMKHA CKOPUCTATUCA aJTOPUTMOM.

m Cknapaemo dopmynu conein (Ha npuknapi Kanin
cynboity 1 6apin oprodpocdary)

AI(NO:);

Kanin Bapin

Mopanok Ain cynboit | optrodocdar
1. 3anncyemo cumBONM KaTioHa (mepLmm) . , ). 5
Ta aHioOHa W MiANNCYEMO 3apAaaun K™ 505 Ba*™ PO,
2. BusHavaemo HammeHwe cninbHe
KpaTtHe (HCK) gna 3HaueHb 3apAgis HCK(1 i 2)=2|HCK(2 i 3)=6
(3a mogynem)
3. Pesynbrat gineHHa HCK Ha 3apsag 2:1=2(K) 6:2=3(Ba)

(3a mopgynem) OOpIBHIOE iHAEKCY AnA
LbOro MoHa y dopmyni

4. 3anncyemo iHAeKCcW micnAa CUMBONIB
MOHIB

2:2=1(50;) |6:3=2(PO,)

KzSO3 Ba3(PO4)2
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Heari coui, AKI IIMPOKO BUKOPUCTOBYIOTH y IIOOyTi, Kpim cu-
CTeMATUYHUX Has3B, MAIOTh Ie mobyToBi (Tpaxuitiiiai). Bu Bike 3Ha-
ere, mo Harpiii xJjgopun NaCl HasuBalTh KyXOHHOKIO (a00 KaM’sSHOIO)
cisuro, Harpiit kapoonar Na,CO; — KaJbIIMHOBAHOIO COMOI0, a KaJii
kapbonar K,CO; — moraimem TOIIIO.

®di3nyHi BNnacTuBoCTi conen

Coni cknafawTbcA 3 KaTiOHIB i aHIOHIB, TOX BOHM MatoTb MOHHY OyaoBy. 3Ba-
»aloumn Ha 3HaHHA NPO BIACTUBOCTI PEYOBMH MOHHOI Ta MoNeKynapHoi byaosu,
CNPOrHo3yiTe 3arasibHi ¢i3NYHi BNaCcTUBOCTI Conen.

Coai maroth #ouuy OymoBy. Came ToMy Bci coui
3a 3BUYANHUX YMOB € TBEPAUMHU KPUCTAJIUHU-
MM pedYOBMHaAMM 3 BHCOKMMM TeMIlepaTypaMn
IJIAaBJIEHHS ¥ He MalooTh 3amaxy. Coji pisHATH- 2
cA 3a PO3UMHHICTIO: OMHI coJii 00pe pPO3UYMHHI
y BOZi, iHIIII — MaiKe He PO3UMHAIOTHCA. IIpo
POBUYMHHICTEL COJIE MOXKHA MisHATHUCA 3a Ta0JII-
IIeI0 PO3UMHHOCTI Ha (popsalli 2 migpyuyHHKA.
€ coii GesbapBHi, a JedAKi MalmTh XapaKTep-
Hut KoJuaip. Tak, comi @Pepymy(3+) — KoBTi abo
YEepPBOHi, a AKINO B KUCJIOTHOMY BaJUIIKYy € aTOM
Xpomy, TO Taki coji »KOBTi ab0 OpaH:KeBi.

SIK BUHATOK, AeAKi COJi BHACTIAOK IIEBHUX XIMIUHUX peakKIlii,
iHomi maroTh 3amax. AJie Ile 3amax He BJIACHE COJIi, a IIPOAYKTiB
peakriti. Tak, amromMiHi# cynbdixg Mae 3amax cipkoBomHIO (TigporeH
cynbdiny), a po3UMHU coJiell CYJIb(}ITHOI KUCJIOTU MalOTh XapaKTep-
HUH 3amax CcipumcToro raay.

B oo e )

B AHTapkTugi Ha nbopoBuKy Tennopa MOXHa croctepirati LikaBe MpuUpoaHe
ABMLIE — «KpWBaBUA Bogocnady». [MmMboko nig NbofomM € conoHe o3epo. Yac Big
yacy BOfa 3 HbOro BWIMBAETbCA BOAOCMAAOM Kpi3b TPiWMHY B NbOAOBUKY. BoHa
mMicTutb cnonykn ®Pepymy, sKi 3abapBnioloTb BOAY B KPUBABO-Y€PBOHWUI KOMip.

Oepym(3+) xnopug FeCl;

Kanin xpomat K,CrO,
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MowmpeHicTb y npupogai

Ta 3aCTOCyBaHHSAl conei

Harpiu KapOoHaT Na,CO; (kasbpIITHOBA-
HY COHYy) OHEpP:KYIOTh i3 IIPUPOJHOrO MiHepaJy
Na,CO; - 10H,0O (kpucrajiuHoi coau) i BUKOPUCTO-
BYIOTH OJId BHUI'OTOBJIEHHA CKJIa, MMWJIA, IIPAJBbHMX
TIOPOIIIKiB TOIIIO.

Kaxinn kapoonar K,CO; (mmorair) BUKOPHUCTOBYIOTH
IJIsT BUPOOHUIITBA MiHEpaJbHUX JO0OPUB, BHUTOTOB-
JIEHHSA KPUIITAJNIO0 ¥ OINTHUYHOIO CKJIa TOIIO.
I'nmayb6epoBa ciap Na,SO, - 10H,0 (mipa6imit) —
BasKJIMBUHM pPeaKTUB IJs J1aOOpaTOPHOI IIPAKTHKH,
TaKOK IOr0 BUKOPHCTOBYIOTH [JIsI BUTOTOBJIEHHS
ckJia. Mae IIpoOHOCHY [if0, IIO0 € XapaKTEPHOI IJIs
BCiX PO3UMHHHUX COJIEH CYJIb(phaTHOI KHUCJIOTH.
Apcen(IITl) cyasdim As,S; (aypumirment) — Iin-
HUI MiHepaJ, i3 AKOro paHiIlle BUTOTOBJISAJJIMN 30-
JIOTYy Ta KOBTY (apbm, AKi BHUKOPUCTOBYBAJIU
B ixoHomwmci. HansBuuaitno orpyiiHuii. € cupoBu-
HOIO JJIA OJlep:KaHHA apCeHy.

Muuk cynbding ZnS (muHKOBa 0OMaHKA, chasiepur)
€ CHUPOBUWHOIO IJIs OJEP:KaHHA ITUHKY. 3i chasepu-
Ty BUTI'OTOBJIAIOTH IIMHKOBI Oijmia, a Takoxx Qap-
01, II0 CBITATBHCSA B TeMPSABI.

Aprenrym(1+) mirpar AgNO; (i1amic) 3maBHA BU-
KOPHCTOBYBAJIU [AJIA BUTOTOBJIEHHA AszepkaJ. Couri
ApreHTymy iHOAI BUKOPHCTOBYIOTH MOJISI PETYJIO-
BaHHA IMOTOAMW: AKMII0 3 Jirtaka posmumautm Agl
abo AgBr, To BOHM KOHAEHCYIOTH BOAAHY IIapy,
1 BUmamae JOIII.

Coai FKambpmiro € crIagHukoM 0Oararbox IIO-
pin i minepasiB. Kaasmiit cyasdar — wminepad
rinc — BUKOPUCTOBYIOTH y OYAiBHUIITBi, a TaKOXK
y mMenuiiuHi aasa (gikcarrii samMaHUX KiHITIBOK.

Migpy4yHuk BupasHuyTea "PaHok"
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B Yycta KyxOHHa (Kam'sHa) cinb — 6es-
6apBHa peyoBuHa. A OCb «aenikaTecHa,
abo «LapcbKay, Ciflb MA€ HiXXHO-pOXe-
BUN KOMIp | NPUEMHUIM 3anax u4epes
YMIiCT  MIKPOCKOMIYHUX  BOAOPOCTEN.
B YKpaiHi Taka cinb TpannseTbca Ha be-
perax conoHux CuBacbKMx 03ep, WO Ha
3axofi AsoBcbkoro mopsa. Came 3Bigcu
MOUMHABCA LWIAX YKPAIHCbKUX UyMaKiB,
cnpaBoo AKMX 6ynu BUpoOYTOK i TOp-
riBnAa cinmwo.

B Ha Teputopii YKpaiHn € BenuuesHi noknagu Kam'aHOI coni, AKi BBaXaloTb
HeBuuyepnHUMK. Haibinbwi pogosuwa Ha [JoHb6aci (AptemiBcbke n Crnos'aH-
cbke), y MpukapnatTi Ta 3akapnatTi (CONOTBMHCbKE), a TakoX y Kpumy.
3a XiMiYHOIO YMCTOTOIO Ciflb AEAKNX POAOBWULY YBaXaloTb HAMKPALLOW Yy CBITi.
BucokosiKicHa KaM'siHa Ciflb € BaXK/IMBUM €KCMOPTHUM TOBApOM YKpaiHu.

B Y fnaBHi Yacu KyXOHHY Cifib yBakanu marixke KowwToBHicTio. CnpaBgi, 6e3
30/10Ta NPOXWUTU MOXHa, a 6e3 coni — Hi.

Po6ota 3 iHdpopmauicio I

194. Hassitp comi: a) K,SO,; 6) Cr(NOs)s; B) MgCl,; r) CuSO4; 1) SnCly;
e) AgNO;; x) AlPO,; um) BaSO;; k) BaS; a1) BaSO,; m) Na,SiOs;
H) NaBr; m) MnSO,; p) Ag,S; ¢) Mgs(PO,),. 3asnaure 3apAanu KaTio-
HiB 1 aHiOHIB KUCJIOTHUX BaJuIIKiB. 3anumriTe (GOpMyJaud KHCJIOT,
KHCJIOTHI BaJIUINKN SKUX MICTATBCA y CKJAAI ITUX COJIEI.

195. Banuirite ¢opmyau coJieii: a) Mar"iii xkap6omary; 0) IMHK HiTpa-
Ty; B) alOMiHili HiTpaTy; I) HaATpii cyabdary; o) KaJablliil cHUIiKary;
e) aprearym(l+) xjgopupay; k) MarHiii cyabdiTy; 1) aJdOMiHIA Cyab-
diny; x) depym(3+) cyabpary; a) xpom(3+) oprodocdary; M) MarHii
OpoMimy; H) KaJablliii Hommmy; O) Kauablliii oprodocdary; p) MepKy-
pii(2+) mHiTpary; ¢) kyupym(1+) dropumy.

196. HasBa «KaJabIlIHOBaHA COMa» CBiIUUTHL IIPO CHOCiO ogeps:KaHusA 6e3BO-
HOTO HATPili KapOoHATYy MpPOoKapOBaHHAM, IO HA JIATUHY HepeKJanga-
€ThCs, AK KaJbIIMHYBaHHA. 3alUIIiTh (popMyJay HaTpili KapOOHATY.

197. O6Gumciaire KigbkicTe pedoBumHM Kynpym(2+) cyiabdary B PO3UMHI
macoo 120 r i3 macoBoio uacTKoo coii 4 %.
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198.

199.

200.

201.

202.

203.

O6uucaite wmacu: a) xpoMm(3+) cyapdary KiIbKicTI0O peuoBHMHU
0,35 Mmomb; 0) Kanbiiii Qropuay KimbkicTio peuoBurum 0,7 MOJb;
B) MarHil cuiikary KigbkicTio peuoBuuu 1,2 MOJb.

Y criaazi mimactmacu Oy geTajiell KOHCTPYK-
Topa «Jlero» wmicturhca Oapiii cyabgpar. Couri
Bapio mysxe orpyiini, ame 6apiii cysabdar maii-
JKe HepO3UYMHHUHI y BOAi, IO POOUTH HOTO He-
TOKCUYHUM MJisa opraHismy. [[o Toro :x fioro
IysKe moOpe BHUIHO Ha PEHTTeHiBChKUX 3HIMKaX.
SAKIO AWTHMHA NOPOKOBTHE HeTab, 11 MOMKHA
3HAWUTH 3a IIUMHU 3HIMKaMu. S3alulliTh QopMmy-
Jay 6apiit cyandary.

®diziosoriyHM PO3UYMH — Ile BOAHUUM PO3UMH HATPiNl XJopuzny,
y AKOMY MacoBa uacTkKa coui cranosuth 0,9 % . O6uumciaiTe macy Ha-
TPifi XJOPUAY, HEOOXiAHY MJIs MPUTOTYBaHHA (pisiosoriuHoro posum-
HY ob6’eMmoM 5 J (I'yCTHUHY PO3UmHY BBaskatu 1 r/MJ).

Y Boai macoio 532,8 T pO3UMHMNIN KAJIbIill XJIOPUI KiTbKiCTIO peuoBU-
Hu 0,2 Mosb. OOUMCIiTE MAaCOBY UACTKY KaJbIlill XJOPUAY B PO3UMHI.
I3-momixk coureii, 3ragaHuX y 3aBHAHHAX A0 maparpada, o0epiTh ogHY
Ta IiATOTYHATE HOBiLOMJIEHHS HPO Hel: IMOINMPEHHA B IIPUPOMAL, BJa-
CTHBOCTi, 3aCTOCYBaHHSA ChOTOAHI ab0 B IEePCIEKTHUBI.

ITIpuragaiiTe momupeHicTh XiMiUHUX eyieMeHTIiB y 3eMHi# kopi. Homy
HAAIOIINPEHIINMHI COJMAMU B 3€MHiM Kopi € cmiaikatu i KapOoHa-
™? K iX MOXHA BUKOPHCTOBYBATH?

Tenep A 3Hal, WO CiNnb — Ue He nuwe
NaCl, a Benuka «poguHa» PevoBUH,
YTBOPEHNX MOHaMMU.

TouHo! TonoBHe nMam’ATaTw, WO COfi
CK/lagaloTbCA 3 KaTioHiB i aHioHiB. Coni
MOXHa «BMi3HaTV» 3a opmynamu
Ta Ha3BaMW, AKI MOXKHa TNAHYTU
B Tabnuvui pPO34MHHOCTI.
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HABYAJIbHE OOCNIAMXEHHA N2 6
«[locnigKyemMO aKTUBHICTb mMeTaniB»

rnk.com.ua/
Il Lo ¢ meTolo Hawoi po6oTn? 110982

JocaignTu akTHUBHICTH MeTaJiB y peakIlidx i3 KmcaoTaMu.

Il Lo Ham 3Hapo6uTbCcA?

O6nadHaHHA: MITATUB i3 TWpobipKamMu.

Peaxmuesu: 3pasku MerasiB (IIMHK, aJOMiHi#, 3aJi30, Migb, 0JI0BO, Mar-
Hifl TOIO), 3pasKu KHUCJOT (xJopumHa abo cyiabparHa). (Harpiit, kaimiit abo
KaJIbIliil (3a HAABHOCTI) AOCIimKYIOThCA BipTyaJbHO ab0 JeMOHCTPAIiIiHO.)

Il Bu3HayacMo pU3UKM

fAxi HebOesmeuni Ta mpoOJeMHI cuTyalii MOMKYTb CTaTHCHA
mig gac pobOTH 3 HA3BAHMMU PEUOBMHAMHU i 00JaJHAHHSAM?
Axuvu marors O0yTu Bamri gil B pasi HeGesmeKu?

Il Lo mun maemo 3pobuTn?

HocaimuTu B3aemMozito pidHMX MeTaJiB i3 KHCJIOTaAMMU.

CohopmyntonTe rinotesm:

B yy MOXNMBO AOCAIANTM aKTUBHICTb MeTasy 3a MOro peaKkUi€ld 3 KUCI0TO;

B yn 6yab-AKy KUCIOTY MOXKHa [odaBaTv OO OyAb-fKOro metany ana Aochi-
OXKEeHHA.

1. V npo6ipKkn moMicTiTh HagBHI 3pasKy MeTaliB. 3'AcCyiiTe, UM MOKHA
3a B0BHIIIHIM BUIVIAJAOM BU3HAUWTH TOM UM TOM MeTaJl.
2. o xokHOI mpobipku moauiiTe mo 1—-2 MJ HasSBHOI KHCJIOTH.

g 3BepHiTb yBary! 3anexHo Bifi HAABHMX Y WKIIbHOMY KabiHeTi meTanis i Kuc-
NOT, JOTPUMYMNTECA IHCTPYKLUIT BUMTensa / BUMTENbKM WoJo
TOro, AKYy KWUCNOTY [OAABaTW A0 NMEBHOro meTany.
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IITo Bu cmocrepiraere? Yum Mo:kHA 3a pes3yJbTaTaMU CIOCTEPEKeH-
HS Ai3HATUCS IIPO aKTUBHICTHL MeTajiB?

3aHOTyIiTe CBOI CIIOCTEepeKeHHA B 30IIIUTI Ta 3aIPOHOHYHNTEe Ximiu-
Hi piBHAHHA IUX PeakIliil.

PosramryiiTe cuMBOJIM AOCHIM:KeHUX METAJIB y PAN Big HallakTUB-
HiIlIOrO [0 HAWMEHIII aKTHBHOIO.

IlopiBuAlTE CBili pax i3 pAJOM aKTHBHOCTI MeTasiB Ha dopsari 2
OiIpyYHUKA.

El fikuii BUCHOBOK MM MaeMoO 3po6uTu?

CriBBigHeciTh aKTHUBHICTH JOCHiAMKeHMX MeTaJiB i3 Miciiem BigmosimHmx
XiMIiUHMX eJIeMeHTiB y mHepiogmuHiii TaOamIli.

Bl [na nigbutTa nigcymkiB po6oTn 06roBopiTb NUTaHHA

1.

6.

Yu MOMKJIMBO CXapaKTepu3yBaTU aKTUBHICTH MeTaJy 3a CIIOCTepe-
JKEeHHAM Ioro peakirii 3 xmcaoTor? BiamoBimb aprymeHTyiTe.

fx BapTO BpaxoBYyBaTU PO3UMHHICTH HPOAYKTY peakKiii ajsg BuU3HA-
YeHHSA KHUCJOTHU, Ky Tpeba JomaBaTU OO0 IIEBHOTO MeETaJy?

fAKy osHaky peakIiii meTraJsiB i3 KuCJIOTaAaMH MOKHA BHUKOPHCTOBYBA-
TH [OJIS IOPiBHAHHS AKTUBHOCTI MeTAJIiB?

Yu icuye Oymb-aKa 3aJIe’KHICTH (KOpessIlid) MiK Miciiem mertasiy-
HOT'O ejieMeHTa B HePiogWYHii Tabauili i aKTHUBHICTIO BiAIIOBigHOTO
meTany?

Yu 36iraerbcsa CKJIAJEHUN BaMU PN aKTUBHOCTI MeTaJIiB i3 HaBeme-
HuM Ha (Qopsami 2 migpyunura? OO6rpyuryiiTe 30ir i posbiskHoCTi.
BusnauTe umHHUKY, AKi BOJWHYJIM HA Pe3yJIbTAaTH E€KCIIEPUMEHTY.

Il Pednekcyemo

IIlo HOBOrO BU Ai3HAJUCA IiJ Yac IIbOTO MOCTiAKEHHA?

Ile BaM MOMKYTh 3HANOOMTUCSA BMiHHA, AKUX BU HaOyJIm?

ITo mix yac BUKOHAHHA POOOTU BUABUIOCS [JIA Bac CKJIATHUM?
IToscHiTs UoMy.

fAK Bu oOIiHIOETE CBOIO POOOTY? APrymMeHTYHTe AYMKY.
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' §18 / PNl AKTUBHOCTI METAJIIB

Mwn X HauebTO 3HAEMO, AK MeTanu pearylTb i3 KUCIOTaMWU.
Ane, MOXNBO, 3-NMOMIXK HUX € AKNNCb «PENTUHI»?
AIK y CnopTi: XTO CMAbHIWNM — TOW MOCiga€e neplie Mmicue.

Y ximii, Aymato, NOpiBHIOIOTb aKTUBHICTb
MeTanis, ane NaeTbCA He NMpo CrNopT.

Ha Mmoo fymKy, «pAf akTUBHOCTI» —
Lue came Mpo PenTUHr, TUM Ginblue,
MU LWOWHO Le Aocnigxysanu!

= T

B Kncnotn cknagaroTbca 3 KaTioHiB [igporeHy M aHiOHIB KMCNOTHOIO 3anLLKY,
a OCHOBM — 3 KaTiOHIB MeTaNiyHMX eNemMeHTIB i FigpoKCua-aHioHiIB.
B PO3uMHHI y BOAI OCHOBM Ha3MBaloTb Nyramu.

MoHATTA Npo psp aKTUBHOCTI MeTanie

Y Oarathbox XiMiuHHMX peakIisgx OepyTh ydacTh IIPOCTi PEYOBUHH,
30KpeMa, MeTaysu. MeTajmu MOXKYTh B3aEMOAiATH 3 OararbMa pedo-
BUHAMM, AKi BUBYAIOTh y HIKiJIBHOMY Kypci Ximii. ¥TiM aKTUBHICTH
PidHMX MeTaJiB y XiMIUHMX B3a€MOisIX BiApisHseThCA, i came Bif
IIOT0 3aJIeKUTh, BiIOyBaTHMETLCS peakKIlid UM Hi.

3a aKTUBHICTIO BCi MeTaJu MOYKHA PO3MICTUTH B PAMN, AKWUN Ha-
3UBAIOTb pA0OM AKMUEHOCMI memanié (BUTUCKYBAJbHUM DPAIOM Me-
TaJiB a00 eJeKTPOXiMIiYHMM pAJOM HANPYT MeTaJIiB).

Pan akTuBHOCTI MerasiB Mae Takuii BUIVIAH (MOBHIIIMKA PAX IIO-
maHo Ha (opsari 2 migpydyHUKa):

K> Ca > Na > Mg > Al > Zn > Fe > Ni >
> Sn > Pb > H, > Cu > Ag > Hg > Au
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Y npomy pamgy MeTasl PO3MIIIIEHO 3a 3MEHIIIEHHAM 1XHBOI Ximiu-
HOI AKTHMBHOCTI y BOZHHUX pPO3YMHAX. I3-TIOMiK HaBeIeHMX MeTaJIiB
HaHaKTUBHIINIIM € KaJjili, a HaMeHIII aKTUBHUM — 30JI0TO. 3a ITIM
pAIOM JIETKO IIOPiBHIOBATM AKTUBHICTH MeTaJliB. 3BEpPHITH yBary,
110 B IIbOMY PANY € BomeHb. IleBHA piu, BOJeHb HE € MeTaJIOM, aJje
B IILOMY PAAY MOT0 aKTUBHICTH MPUNHATA 3a TOUKY BIIJIIKY («HYJIb»).

B8 isvoimecn e )|

Pap aktmBHOCTI MeTanis ynepuwe cknas i gocnigns M. M. bekeTtoB, AKnA NOHag
30 pokis npautoBaB y XapKiBCbkoMy YHiBepcuTeTi Ha Kadegpi ximii. 1865 poky
BiH OMPWUIIOAHNB CBOIO TEOPIl0 BUTICHEHHA MeTaniB i BCTAHOBMB PAfQ akKTUBHOC-
Ti meTanis. Tomy uen pag Mae e ofHy Ha3By — pAfp beketosa.

Peakuil metaniB i3 Kucnoramm

Lo, Ha Bawy AyMKy, € NPOAYKTOM peakKuil MmeTany 3 KucaoTow?
Chopmynionte rinotesy: um BCi MeTann MOXyTb pearyBatv 3 KUC/IOTaMW.

Meraau, po3millieHi B pAay aKTHUBHOCTI JiBOPYY BiJ BOLHIO, pearyoThb
i3 kmcaoramu. Meramiuni eremeHTH 3amiinyroTh l'igporen y KucJio-
tax. IIpogykTamMu peakiiii € ciiab BiAmoBimHOI KucjaoTu i BomeHb Hy:

MeTaJ + KHCJI0OTa —> Cijab + HZT
r

Mg + 2HCl = MgCl, + H,T

Zn + H,S0, = ZnS0, + ;! B et e

Yum JiBilre po3MillieHWI MeTaJ y pAAY aKTHUBHOCTi, TUM OypXJIU-
Bilme BiH pearye 3 KucJjortamu. HalliHTeHCHUBHIiIIe BUTiICHAIOTh BOJIEHD
i3 KMCJOT Ti MeTaJsu, IO PO3MiIlleHI Ha camMoMy HOYaTKy paxy. Tak,
peakiIlis Mar"ilo 3 KHCJIOTOI0 BifOyBaeThcA Ay:Ke OypxXJuBO (piamHA
HiOM 3aKwuIae), IIMHK B3aEMOi€ 3HAYHO CHOKiliHiIlIe, 3aJi3o pearye
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y 30BCiM IIOBiJIBHO (OyIBOAIIIKM BOIHIO
JielBe YTBOPIOIOTHCSA), a MiJb 30BCIiM
/ / He pearye 3 Kwucjorow (masa. 18.1).
Meranu, poawmimneHi B pany ak-
TUBHOCTI IIPABOPYY BiJfl BOJHIO, HE
3IaTHI BUTICHATHU BOJEHbL i3 pO3um-
HiB KHCJIOT, i TOMY peaxIiia He Bij-
OyBaeTbCA:

. ) Cu + HCl =#
Man. 18.1. B3aemogia metanis . ) .
i3 Kncnotol: A — umMHKy; B — migi Peakmia HiTpaTHOI Ta KOHIEH-

TPOBAHOI CyJb(paTHOI KHCJIOT i3 Me-
TajJjaMi BifOyBaeThbCcA 3a iHIIMOIO cxXeMO0. ¥ TaKMX peaKIlidAX BOJEHb
Mali’ke He BUIIIAETHCS, a YTBOPIOIOTHCA IHIIML IIPOAYKTH pPeakIrii,
IIpo HI0 BU Ji3HaeTecAd B HACTYIHUX KJacax.

B0 niaimecn sinsue )|

«LapcbKoto BoAoO» XiMiKW Ha3MBalTb KUCMOTY, WO € CYMILILIIO KOHLEHTPOBA-
HUX HITPaTHOI Ta XNIOPUAHOI KMCNOT. Taky Ha3By LA CyMill fAictana uyepes Te,
O 3 Hel pearye HaBiTb «Uap» MeTaniB — 30J0TO.

Peakuii metaniB i3 Bogoto

CoopmynionTte rinoTesy: un MOXyTb MeTanu BUTICHATM BOAEHb He nuLlle 3 KUC-
NOT, @ 1 3 iHWKMX CMOMYK, 30KpemMa, 3 BOAU. Y MOXHa ANA Taknx peakuin Ta-
KO 3aCTOCOBYBaTW pAfd aKTUBHOCTI?

Meranmn, posmilneHi B psaAAy aKTUBHOCTI JiBOPydY Bia BOAHIO, 34aTHi
BUTICHATH BOJEHL He JHIIle 3 PO3UMHIB KHCJIOT, ajie i i3 BOJIMH.

Metanu, posmiiieHi B pAAy aKTHUBHOCTI JIIBOpyY BiJ MarHiio, B3a-
€EMOJIIOTh 13 BOMOIO 3a 3BUYAMHNX YMOB. ¥ TaKUX PeaKI[isIX yTBOPIO-
IOTbCS JYTHU 1 BOJEHb:

meraau (Li, K, Ca, Na) + H,0 — ayr + H,
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JIiTi#i pearye 3 BOmOIO AysKe OYpPXJIMUBO:
2Li + 2H,0 = 2LiOH + H,"

Kauriii pearye 3 Bomoio Aay:ke aKTHBHO, yacTo 3 BuOyxom. Kasbiiii
i HaTpill B3a€MOJiIOTh i3 BOJOI0 TaK caMoO OypXJuBO, ajie 06e3 BHOYXYy:

Ca + 2H,0 = Ca(OH), + H,"
2Na + 2H,0 = 2NaOH + H,T

YTBOpeHHA JYTiB y peakIii aKTMBHUX MeTaJiB i3 BOMOI0 MOXKHA
JIOBECTH, SIKIMO AOJATH PO3UMH iHAWMKATOpa, AKuil HaOyBae 3a0aps-
JeHHsA, XapaKTepHOro IJifA JIYsKHOT'O CepeloBUIIA.

e e Micna B3aemogii KanbUilo 3 BOAOK AOAAHO
YHiBepCanbHUA iHANKATOP: Ha OHi CKAAHKMK
BMAHO OCaj KanbLii rigpokcmay, a CYMHIN Konip
CBiJUMTb NPO HAaABHICTb y PO34YUHI Nyry.

3a KiMHaTHOI TemnepaTypu MarHin pearye

3 BOJOI AyXe MOBiNbHO. PO3UMH fewo mMyTHie
BHaCNiJOK YTBOPEHHA ManopO3UYMHHOrO MarHin
rigpokcuay, ane BUAHO 3MiHYy 3abapBneHHA
YHiBEpCanbHOro iHAMKaTOpa Ha Take,

WO XapakTepHe ANA NY>KHOro cepefoBuLla.

Maruiii pearye 3 BOAOIO 3a TAaKOIO CaAMOIO CXEMOIO, K 1 aKTHBHI
MeTaJu, ajie 3aMiCTh JIYI'Y YTBOPIOETHLCA HEpPO3UMHHA OCHOBa. Peak-
Iidg BigOyBaeThCA HACTIJIBKU IOBiJILHO, IO MiCJSA JOAABAHHA MATHiIO
O BOAM CIOYATKY JKOSHMX 3MiH He CIIOCTepiraloTh — OyJIbOAIIKHI
BOJHIO IIOYMHAIOTh BUIIJIATHCA JUINe Uepe3 meBHUM yac. Jaa imimi-
IOBaHHSA pPeakIlil BoAay cJif mimirpitu abo BUKOHYBATH OOCJLJ V KHI-
JAYiA BOi.
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Binpnricts mMeTasiB, po3MilieHNX y PAAY aKTHBHOCTI MisK MarHi-
€M i BOZHEM, TaKOK MOKYTh pearyBaTHU 3 BOJIOI (BUTICHATH 3 Hei BO-
IIeHb), aJjie Ie Bim0yBaeThCs 3a «KOPCTKIIIUX» YMOB: KpPidh po3meueHi
MeTaJIiuYHiI OIIYPKM HPONYCKAIOTh NHEPETrpiTy BOAAHY mapy. 3a TaKUX
YMOB TiIPOKCHUIM PO3KJIANAIOTHCA (HA OKCHUJI i BOAY), a IPOAYKTaMU
peakiiii € oKcuJ BiAIOBIZHOTO METAJIUHOIO eJIeMeHTa Ta BOJEHb:

metaau (Al, Mn, Zn, Fe) + H,O — okcun + HzT

¢
2Fe + 3H,0 = Fe,0, + 3H,!
¢
Zn + H,0 = ZnO + H,T
Hikesnb, 0710BO Ta CBUHEIb HNAaCHUBYIOTLCSA BOJOI0, TOOTO 3a KOM-
HUX YMOB i3 BOJIOI0 He pearyioTh.
Omixe, cXeMATHUUYHO 3aJIEKHICTh XiMIUHMX BJIACTHMBOCTEIl MeTaJIiB
BiJi po3MiIlleHHA B PAAY aKTHUBHOCTI MOKHa 300pasuTH TaK:

K | Ca | Na|[Mg| Al | Zn | Fe | Ni|Sn|Pb| H, |Cu|Ag|Hg|Au
HanaktuBHiwi HameHw akTuBHI
PearyloTb i3 Kncnotamum B po3uuvHi 3 yTBOPEHHAM He pearytoTb
coni Ta BOAHIO i3 Knucnotamu
PearyloTb i3 BOZOIO BuTicHAloTb BO-| He pearyioTtb i3 BOgoto

3a 3BMYANHKX YMOB JeHb i3 Boaun 3a
BUCOKOI Temre-
patypu, YTBO-
POTb OKCUAW

I3 BogHOro po3umHy | MeTan MoXKHa ofepxaTu BUTICHEHHAM MOro
coni MeTan BUTICHU- | 3 PO3YMHY CONi aKTUBHIWINM MeTasioM
TN HEeMOX/INBO

Peakuii metaniB i3 conamm

CohopmynioinTte rinoTesy WOJO MOXKIMBOCTI BUKOPUCTAHHA PsAAY aKTMBHOCTI s
BM3HAUYeHHA 3[aTHOCTI BUTICHEHHA OOHOrO MeTany iHWKM. AKWOo TakK, TO 3 AKU-
MU LWe CrnoslykaMmy MOXXYTb pearyBatu meTanu?
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AKIIO ciahb po3suMHHA Yy BOAi, TO METAJIUHUN eJIEMEHT y Hili MoXKe
OyTU BUTICHYTUH aKTUBHIIIIMM METaJIOM:

ciab (1) + meran(l) — cias(2) + meran(2)

Sxmio B posumH Kymnpym(2+) cyabdary 3aHypUTHU 3aJIisHy ILjIac-
TUHKY, 3a IIEBHUH Yac Ha Hill 3’ABUTHCA IIIap MiJi Y4epBOHOI'0 KOJLOPY:

CuSO, + Fe = FeSO, + Cul

I3 wacom 3aJjisHa mJIacTHUHKA
HOKPUETHCA TOCUTH IIIJILHUM IIa-
poM Mijzi, a po3UmMH CBiTJIiIIIAE, IO
CBiIUUTH TPO 3MEHIIeHHS B HbBO-
My Kimpkocti #ouiB Kynpymy(2+)
(man. 18.2).

3ajizo posmillieHe B PALY aK-
TUBHOCTiI JIiBOpydY BiA Mini, Tomy
KaTioHu PepyMy MOXKYTb BUTICHU-
™1 aromm Kynpymy i3 comi. Aune
AKIIO B PO3YMH Kynpym(2+) cyJb-
(haTy saHypuUTH CpPiOHY ILIaCTHUHY,
TO peakIlig He BigOyBaTUMETHCH:

CuSO, + Ag =

Migr wMo)xHa BuUTicHHUTH i3
cosi Oyab-AKMM METaJIOM, PO3Mi-
IIeHUM JIiBOpyY Big Mini B panmy
aKTUBHOCTi. A w™Migs Oyme Buric-
HATU 3 PO3YMHIB IHIIUX coJel
OyAb-aKUil MeTajl, PO3MIiIIeHUi
Y PALYy aKTUBHOCTI IIpaBOpPydY Bifg
Hel (maxa. 18.3):

2AgNO; + Cu = Cu(NO;), + 2Agl
HattakTuBHimmi metanu, poami-

mieHi Ha Io4YaTKy paxy (IiBopyu
BiT aJroMiHil0), He BHTICHAIOTH

1
=

Man. 18.2. B3aemopgia po3unHy
Kynpym(2+) cynbdarty i3 3anisHoto
NNacTUHKOIO

Man. 18.3. MeHw aKTuBHE 3a Migb
Cpibno ocigae Ha MigHOMY ApPOTi.
Po3unH HabyBa€ 6MaKUTHOrO
3abapBneHHA BHACNifOK YTBOPEHHSA
B HboMmy coni Kynpymy(2+)
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iHIIII MeTaJin 3 PO3UMHIB coJjeil, OCKiJb- O
KM BOHM HACTLIBKM aKTHBHI, IIO B3a- rnk.com.ua/

€MOJIiIOTh HEe 3 PO3YMHEHOKI CiJLIIO, 110518 [0
a 3 BOJIOI0, y AKiH IIg ciib po3umHeHa.

[=]

Bineo «B3saemogpia metanis i3 conamu
y BOOHOMY PO3UMHI»

Peakuii meTtanie 3 okcupgamm

OKcuau MeTaJIiuHNX €JIEMEHTIB TaKOXK 34ATHI B3a€MOLiATH 3 MeTaJa-
mu. Ane, Ha BigMiHY Bij B3aeMojmil MeTasiB i3 colaMH, peaKTaHTH
CJil HATPITU O BHCOKOI TeMmeparypu ab0 PO3IJIaBUTH, II00 peakIlisa
BigOysacs:

okcup (1) + merax (1) —» oxcupg (2) + merai (2)

Il ~

CuO + Pb = PbO + Cu
Fe,0; + 2Al = Al,0; + 2Fe

s omep:kaHHS MeTaJy 3 OKCHUAY MOMKHA 3aCTOCOBYBaTU OyIb-
AKNT aKTUBHIMIMKA MeTaJl, HaBiTh HAWAKTUBHIIIL HATpPiA 1 KaJii,
aJsKe B POBILJIABJICHOMY OKCHUIL BOAM HeEMAae:

t
Zn0O + 2Na = Na,O + Zn

BuricHenus merasiB i3 coJsieil a00 OKCUAIB aKTUBHIIIIMMH MeTa-
JaMHu iHOMi 3aCTOCOBYIOTH Y HPOMMCJIOBOCTI NJIS OJep:KaHHS METAaJIiB.

80 iovoirecn v )

3 depym(3+) okcrgom

/

Il

B Cymiw antomiHito 3 ¢epym(3+) okcmaom Ha-
31BalOTb mepmMimHoto cymiwwiro. Nicna Harpi-
BaHHA Li€l CyMmiWi meTan pearye 3 OKCUAOM.
Mig yac peakuii BUAINAETbCA HACTINbKX GaraTto
TENnoTK, WO TemnepaTypa peakuinHol Cymilli
carae 2500 °C. YHacnigoKk peakuii yTBOPIETb-
CA po3nnaBfieHe 3ani3o, AKe, BUTIKaloun 3 pe-
aKTOpa, MOXe 3amnoOBHIOBATM MOPOXKHMHW. Lo
0CO6MMBICTb BMKOPUCTOBYIOTH AN1A 3BaploBaH-
HA PerioK Ha 3ani3HNYHUX Konifx.
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204.

205.

206.

207.

208.

209.

210.

211.

B [lanatoui akTUBHI MeTanu (MarHin, HaTPi TOLLO) HEMOX/IMBO 3aracuTn

Bogoto. NpuynHa B TOMy, WO MNif Yac KOHTaKTy 3 BOAOK PO3KapeHui
MarHi pearye 3 Helo, YHac/lifoOK 4YOro BUAINAETbCA BOAEHb, AKNN nuLue
NigCUNIOE rOPiHHA.

Po6ota 3 iHpopmauicio NG

Iligrorytite moBimomaenusa mpo M. M. BekeroBa Ta #1oro gocirig:keHHA
miono (opMyBaHHS PALY aKTHBHOCTI MeTaJiB.

IITmaTouKkyM Mar=iro Ta OJIOBA IIOMICTHUJIN B PO3UYUH XJIOPUAHOI KIC-
Jotu. 3 SKUM MeTaJOM peakKilisg BimOyBaeThcs imTeHcuBHIime? 3amu-
OIiTh PiBHAHHA peaKIliii.

Y posumH HiKeab(2+) cynab(aTy saHypUJIM CBUHIIEBY Ta B3aJIidHY
IJIACTUHKA. 3 AKKM MeTaJoM peakIlis BigoyBarumerbca? Bimmosizb
IOSICHITE.

Yomy myd ojepsKaHHA Mifi 3 posumHy Kympym(2+) cynabdary He
MOKHa BUKOPHCTOBYBATH HATPiX i Kajiii, agyKe BOHM aKTHUBHIIIL 3a
Migs? Ym mMo:kHa IX BUKOPHUCTOBYBATH OJA OJep:KaHHSA MiZi 3 poas-
miraBy Kynpym(2+) okcuay? BigmoBigb moscHiTh.

SKi peuoBMHU YTBOPIOIOTHCA IIiJi Yyac B3aeMoAii Boau: a) 3 aKTUB-
HUMU MeTajaMu; 0) OKCHUIaMU aKTUBHUX METAJNIYHUX eJeMeHTIiB;
B) oKcuaaMu HeMmeTasdiuHux ejgeMmeHTiB? HaBexiTh mpuraamgu.

BusHauTe MOMKJIMBICTL peakIlili MidK TaKMMH MeTaJaMH Ta KUCJO-
ramu: a) Mg i H,SO,(po36.); 6) Fe i HBr; 8) Hg i HCI; r) Al i HI;
n) Cu i HsPOy; e) Ni i Hy,SO,4 (p036.); &) Au i HCI; u) Pb i HCI;
K) Sn i H,SO, (p036.); a1) Zn i HBr; m) Mn i H,SO, (p036.). Iaa mox-
JUBUX peaKIiil 3amuiniTh XiMiuHi pPiBHAHHA Ta HAa3BiTHh NPOAYKTU
peaxIii.

BusHnaure mo:kauBicTh peakIlii 3 Bomoro Takmx metataiB: K, Sr, Ba,
Mn, Sn, Ag, Hg. Hna MOXJIMBUX peakIiii 3anumiiTh ximiuwi pis-
HAHHS W Ha3BiTH NPOAYKTH PeaKI[iil.

BusnauTe MOMKIMBICTH peakIiii MisK TaKMMH MeTajJlaMU Ta COJIS-
mu: a) FeSO, i Sn; 6) AgNO; i Cu; B) NiCl, i Al; r) CuSO, i Hg;
n) Hg(NOs), i Cu; e) Hg(NOs), i Ag; &) CrCls i Zn; m) Aly(SO,)s
i Pb; ) SnCl, i Zn; a) FeCl, i Zn; m) NiSO, i Fe; ) CuBr, i Al;
m) Pb(NO;), i Ni. Hiaa MoKJIMBUX peakIliii sanulriTh XiMmiuni piB-
HAHHA Ta HaA3BiTh IIPOAYKTHU PeaKIlii.
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212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222,

fAxi 3 peuoBuH pearyoTs i3 Bomoio: Na, Fe, Fe,0;, H,SO,, NaOH, CaO,
Zn0O? Bigmosigs migTBepAbTe PIBHAHHAMU PeaKIiii.

BusHauTe MOMKJMBICTH peakIiii MisK TaKMMHU MeTajlaMU W OKcuIa-
mu: a) Zn i PbO; 6) Fe,O; i Ca; B) NiO i Al; r) CuO i Au; x) Al,O,
i Cr; e) Cry03 i Zn; &) PbO i Sn. Hasa MONKINBUX peaxiliii samu-
OIiTh XiMiuHI PiBHAHHA Ta HA3BIiTH HPOAYKTU PeaKIliii.

Ilicna saHypeHHSA ITMHKOBOI ILIACTUHM B PO3UMH KympyMm(2+) HiT-
paTy Ha IJIACTHHI Bumigmiaaca Migb macoio 3,2 r. O0umciaiTh macy
IIUHKY, III0 IpopearyBas.

O0unciiTy Macy oJioBa, AKe MOKHa OJep:KaTH peakiliero cramym(2+)
oKcuny 3 amiomimiem macoio 0,54 Kr.

OO0uwmcaiTy 06’eM BOAHIO (H. y.), IKUU BUMIJIUTHCSI BHACIIJOK B3ae-
Momil MuHKY Macoo 97,5 r i3 XJOpUIHOIO KMCJIOTOIO.

O06unCaiTh KiJBKiCTh pPeYoBUHU CYJAb(PATHOI KUCIOTH, HEOoOXimHoi
I B3aeMomii 3 marmiem macoro 12 r. O0umcaiTh Macy yTBOPeHOI
coJii 1 00’em yTBOpeHOro rasy (H. y.).

O6YMrCIiTh KiIbKiCTh PEUYOBUHU Mifi, AKY MOMKHA BUIIJIUTU 3 PO3UU-
HYy Kynpym(2+) cyabdary, 1o Mictutrh 32 T 1iei coui.

Cywmim marmiro macoro 6,0 r i samiza macoro 16,8 r o06pobuam m0-
CTATHBOIO KiMbKicTIO po3unHy cyabdaTHol KucjaoTu. O0uncaiTs 06’em
BOAHIO (H. y.), II[O BUAIJIUTHCA IIiJ Uac peaxirii.

Y posuun apreutym(l+) miTpary Macoro 85 r i3 MacoBOIO YaCTKOIO
coai 2% BaHypuJaW IIUHKOBY ILTacTHHKY. OO0umcaiTy Macy cpibia,
1[0 BUAIIUTHBCSA HaA ILIACTHUHII BHACIIZOK peakilii. O0umciaits, AK
3MIiHUTBCS Maca IJIACTUHKU IOPiBHAHO 3 ii IMOYATKOBOIO MAacoOIo.

Po3ymiHHA aBuw, npupogu (po6orta B rpynax) I

SIKI10 OMH i3 peaKTaHTIB HEPO3UMHHHUN y BOMi, IPUMipoM, MeTaJiH,
TO peakilis 3 Bomoo (a0 peuoBMHAMU y BOIHUX PO3UMHAX) HE MOXKe
BimOyBaTucsa B pasi, SKIMO 3-TIOMiK HPOAYKTIB peaxiiii Mae yTBOpHU-
THCA HepPO3UMHHA y BoAi peuoBmHa. ChopmyraioiiTe rimoresy, YUM Iie
MOKHA moscHuTu. IlpoindiocTpyiiTe el MPUHIUII Ha IPUKJIALL peakx-
Mifl CBUHITIO 3 Pi3HUMU KUCJIOTAMH.

3amnporoHyiTe, AK 3a JOIOMOI'OI0 XIMIUHMX peakIliii pPoO3miIuTH Cy-
mim Mmizi Ta sajisa.
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223.

224,

Anmominifi — gocuTh aKTHUBHUUA MeTaj, aje BHUpPoOOM 3 aJroMi-
Hif0 30epiraroTbcad B HOBiTPi 0e3 BUAMMMNX O3HAK IICyBaHHA. SIKIIO
3aunIeHnii BUpi0O 3 aJIOMiHil0O, IPUMipoM, JOXKKY abo BUAEIKY, He-
HAJOBTO 3aHYPUTHU B PO3UMH MEPKypii(2+) HiTpaTy, BiH HMOKpPUETHCA
cpibascTum mapom. O6pobsieHUM Yy TaKuil cmoci6 Bupid y moBiTpi 3a
IOCUTHh KOPOTKHUI Yac IIEePEeTBOPIOETHCS Ha Cipuil MOPOMIOK, Y SKOMY
MOKHAa crocrepiratu cpibascti Kyabpku. IloscHiTH, YoMy MOMKYTH
BimOyBaTucsa Taki 3MiHM, 3 XiMiuHOI TOUKH 30py. SamuIIiTh Bimmo-

BifHiI piBHAHHA peakIliii.

IIpounraiiTe ommc mociigy Ta maiiTe BiAIOBiAl Ha 3anMTaHHSA.

Yuurearb OeMOHCTPYBaB y KJiaci B3aeMo-
nIito HaTpilo 3 Bomow. Benuky mocymnuHy
BiH HANIOBHUB BOJOIO i mojaB Ao Hei poas-
yuH (QeHomdpraneiny. Mik mocyauHOIO Ta
VUYHAMHU / YIEHUIIAMHU B KJaci posmicTus
MJIACTUKOBUM IIPO30pUil eKpaH 1 Ha-
niB saxucHi okyndapu. IlotiMm yuuTenn
IicTaB BeJIWKUWI IIIMATOK HATPil0 3 mOCYy-
IVHU, Y AKifl BiH 30epiraBcs 3aHypeHUM
y MiHepaJbHY O0Jif0, BUJAJUB i3 HBOTO
3aJIMIIKY OJIii, BipisaB HeBeIUKUI IITMa-
TOYOK i HiHIIETOM IIOKJIaB MOr0 y BOZY.
Oppasy mouaJjiaca OypXJuBa pearIlis:
BOJAa HABKOJIO HATPil0 BUpyBaja, Tas
MITOBXaB IIIMATOYOK HATPil0 II0 IIOBEPX-
Hi BoAM, a B MicIli KOHTaKTy 3 HaTpieMm
BOZIa CTaBaJjia POXKEBOIO.

B 3anuniiTh piBHAHHS peakIlii maTpiro 3 BOIOIO.

B fke cmocTepeskeHHsS CBiIUMTL IIPO YTBOPEHHS BOAHIO? A HaTpii

rizpoxkcumy?

B fIxa osHaxa aKTHMBHOro Imepebiry iiei peaxirii?

B Yomy mIMaTOYOK HATPil0 HepeMilllaBcsAd MOBEPXHEI BOAM, a He
ToHyB. (/g BiZmoBiZi MOXKHa CKOPUCTATHCA MONATKOBUMU IKe-

penamu.)

B OOroBOpiTH PUBUKU IILOTO €KCIIEPUMEHTY.

B 3 ommcy eKCIepUMEeHTY HaBeIiTh MPUKJaAMW, K YUUTEJIb KOHTPO-
JIIOBaB PpU3UKU Iyia cebe Ta yUHiBCTBA B KJaci.
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225, Ilig gac peakiii xaJjiro HaBiTH i3 XOJIOLHOIO BOJOIO IIIMATOYOK MeTa-
Jy IIBUJAKO PYXA€ETHCA ITIOBEPXHEIO BOAU Ta Bijl BUAiJIeHOI TEIJIOTHU 3a-
nmaerbesa. KanbIiliii moBiJibHO pearye 3 BOLOIO. Y HACJIILOK BUALICHHS
TEIJIOTH peaklliliHa cyMmim HarpiBaeThcda. Maruiii i3 xoJ/0gHOIO BO-
JI0I0 pearye AysKe MOBiJIbHO, 3 YTBOPEHHAM KiJbKOX OyJIbOAIIIOK BOJ-
HIO 3a TOAUWHY. A IIMHK y3arajii He pearye 3 BOJOIO 3a TaKHUX YMOB.
300pasiTy Ii peakIii 3 BUKOPUCTAHHAM MOJeJiell peuoBMH. Poara-
mIyiiTe 3rajaHi MeTaJan B PAJA 3a 3MEHIIEHHAM aKTHUBHOCTI Ta ITOPiB-
HANWTE 3 PASOM aKTHUBHOCTI MeraniB Ha ¢opsami 2.

226. 3a XiMiuHOI0 aKTUBHICTIO AIIOMIHIN Mal:Ke TaKWil caMuii, K 1 mar-
Hi#i. IIpoTe Ha MOBepXHi AJIOMiHiIIO 3aBXXAMW € MOBOJI MIITHUHA IIap
AJIIOMiHIA OKCUAY, SKUHA He ITPOIyCKAa€e MOBITPA Ta BOAY IO MeETAaJy.
Anominiii Ta amioMiHili OKCHA He pearyioTh i3 BOJOIO, IIPOTE peary-
IOTh i3 XJIOPUAHOIO KWCJIOTOIO 3 YTBOPEHHAM PO3YMHHOTO aJIOMiHIN
xJjopuny. SIKIO mMOMicTUTU TpPaHyJy allOMiHil0O B XJOPUIHY KHUCJIO-
Ty, TO CIOYATKY BUIUMUX 3MiH He BigOyBaeThCsA. 3roOoM MOYKHA
cIocTepiraTy IMOBiJBHY peakliilo, sKa i3 yacoM IIPUCKOPIOETHCH.

B Yomy 3 amdomiHieBUMEM BUpoOaMM HiUOTO He TPAILIAETHCA B IOBi-
Tpi a60 B pasi 3aHypeHHS y BOAY?

B IlpunycriTh, AKa peUYOBMHA IIpopearye IIepIIo, AKIIO TI'PaHyJIy
aJIIOMiHiI0 TOMIiCTUTH B XJOPUAHY KUCJOTY. BimmoBimb o6rpyH-
TyHuTe.

B Yomy peakrIlid aqOMiHiI0O 3 XJIOPUAHOIO KHCJOTOIO i3 YacoOM IIpH-
CKOPIOETHCS?

Hy wo, A maB pauito! Pag akTmBHOCTI meTanis
CNpaBAi NOKasye IXHIO «Culy» B XIMIYHMX peaKuifx.
LUe Ak Tabnuus nigepis is-nomi>k meTanis.

HanesHo, Tak! TonoBHe, Wwo pag
aKTUBHOCTI MeTaniB Ja€ 3mory
BM3HAuUUTW, AKi meTanu 6yayTb
pearyBaTt 3 KUCAOTamu, BOAOIO
UM BUTICHATU iHWI MeTanum 3i cnonyk.
Le — ¢yHOamMeHT anAa po3yMiHHA
XiMiYHMX MpoueciB i3 meTanamu.

\_
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e 3 noyaTKOBOI LWKOAWN MW MAEMO YABMIEHHA NpPO
BYrnekncnmm ras. Ane B Kypci XiMmii MOKMU NOro He BMBYaNWU.

Byrnekncnuin ras marixe
BCIOOW: | B HALWOMy BUAUXY,
i B HanosAx, i B aBTOMObINAX...

Ha Mot gymKy, HacTaB uyac
3BEPHYTM Ha HbOro yBary.
| moximiunTn, 60 Ue — Hanuikasiwwe!

®di3nyHi BNnacTuBocTi

Byrnekucauii ra3 — pedyoBHHA, PO AKY YaCTO 3raAyIOTh AK Y IIKO-
Ji, Tak i B momeHHomy KuTTi. Ilommpm Te, 1m0 B mpupoai #Horo He
TaKk y:Ke I OaraTo, aje BiH Mae HeaOuAKe 3HAUCHHS OJIA IIPOIECiB
Yy JKUBIfl i HEXXUMBINl mIpUpomi.

«Byryiekueauii ra3» — Ie TpaauIliiiHA Ha3Ba PEYOBUHU, a CHUCTe-
matuuHa HasBa — KapOoH(IV) okcmn (y saxigHmx KpaiHax OijbIire
TOIITMPeHa Has3Ba «KapOOH MiOKCUI»).

Byrnekucnuin ras:

B Ge36apBHa pevyoBUHA, 6e3 cMaKy, 6e3 3amaxy
(y HeBenuKi KOHLUEeHTpaLii);

B po3uMHHICTb y Bogi: 3a 0°C B 11 BOAU PO3UMHA-
etbca 1,73 r Byrnekncnoro rasy, 3a 25°C— 1,45r;

B ryctnHa 3a 0 °C i HopmanbHOro atmochepHoro
TMCcKY — 1,977 r/n, ryctuHa TBepgoro kap6oH(lV)

) XimiuHa ¢dopmyna okcnay — 1,562 1/ cv?;
1 mMopenb Monekynv B t.e, =-785°C (1 at™), tyn =-56,6 °C (5 atm) abo
BYIIEKMCIIONO rasy +20°C (60 aT™);

B He ropuTb i He NIATPUMYE FOPIHHA 1 AUXAHHSA.
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AK Bu 3HaeTe, BYyIJIEKUCJAUI Tas
€ y CKJIQJi IOBiTpdA, ajle MM He BiguyBae-
MO HOro 3amaxy uepe3 MaJHuii yMiCT.
Y BesuKilli KOHIEHTpaIlil BYIVIEKUCIUU
ra3 Mae cJabKWil <«KHCJIyBaTuii» 3amax.
Moro MokHaA BifuyTM NOpPAX 3 aBTiBKOIO
3 IIPAIOIYNM IBUTYHOM a00 SKIIO Bin-
KOPKOBYBATU ILJIAIIKY 3 OYsK€ Ia30BaHOIO
BOJIOIO.

Byriekucaunii ras 3HauHO Kpalle po3-
YNHAECTLCA Y BOJi, HidK KIHCEHL i BOJEHb.
Boguuii posumH ByIVIEKHCJIOTO Ta3y Mae€
CIa0KUII KHCIWHN 1 <«KOoJuuil» CMak,
AKWH MU Bif4yBaeMO B ra30BaHUX HAIIOAX.

Byrnekuciuii ras maiixke B 1,5 pasa
BaXKUUM 3a TOBITPsA, Uepes3 IO BiH MOXKe
HaKOIIMYYBATUCA B MHiABAJLHUX IIPUMi-
HIeHHAX.

Byriexkucauii ra3 — omHa 3 Heb0araTbox
PEYOBUH Y AOBKIiJLIi, Y AKOI 32 HOPMAaJbHOT'O
arMocepHOro THCKY HeMae TeMIleparTy-
pu Kuniaaa. Tsepauit kapOou(IV) oxcupg
3a HaArpiBaHHsS IIEPEXOAUTH OApasy B ra-
30MOAiOHMII cTaH — Mpollec cyOaimarrii.
A 3a OXOJIOmKEeHHSA Tas3yBaTUU Iepexo-
IUTHL Yy TBEPAUNA CTaH — JAecyOJrimMalrid.

TsBepauit kap6oH(IV) okcumg HasuBa-
IOTh CYXUM JBLOJAOM: 30BHI BiH Haramye
JiZ, ajie 3a HaArpiBaHHA He CTa€ PiAKUM.

3a  migBUIIEHOTO TUCKY ByTJIE-
KHCJAWM Tra3 MOKe CTaBaTH PiAKUM
(ckpammroBarucs). Tak, 3a Ttucky 60 atm
BiH CKpaILJIIOETHCA HABITHh 3a KiMHaATHOI
TEMIIEpaTypu, IO Ja€ 3MOTy JIETKO HOro
30epiraTu ¥ TpPaHCHOOPTYBATH B CTAJIEBUX
OayioHax (3asBUYAll YOPHOT'O KOJBOPY).

170 PO3AIN 2. JocnigKyemo ras3m AoBKiNnsA

Migpy4yHuk BupasHuyTea "PaHok"



Y moBiTpi ob6’eMHa uacTKa ByIekucjaoro rasy Oamsbko 0,04 %.
Y Takiii KOHIEeHTpaIlii BiH He IIKiIJIMBUHN AJA JIOOWMHA U 1HIINX TBa-
puH. ¥V OiIbIINX KOHIEHTPAIiAX BYIVIEKHCJIUN TI'a3 CTAHOBUTHL HeOes-
nexky: 3a Bmicty 0,1 % (3a 00’eMOM) YTPYAHIOETHCA AUXAHHSA, JIOAUHA
crae MJadaBoro, 3a 0,3 % — mMoxxe craruca OsroBoTa, 3a 3 % — Io-
PYIIYETHLCA CEPIEOUTTSA, MIJIAYTaeThCA cCBimomicTh, a 3a Bmicty 10 %
BYIVIEKUCJINII Ta3 MOKe CIPUUYNHUTU CMEPTh.

Cnocobu opep)XaHHA BYrNeKUCNOro rasy

Haiinomupeninmumuy coocobaMu ofep:KaHHA BYIVIEKHCJIOrO rasy € TIo-
piHHA KapOOHOBMICHMX PEUYOBWH i peakIlil coJieii KapOOHATHOI Kuc-
Jotu (kapOoHATiB).

" TopimHa Byrimaa (abo caki):

C+02=002

® TopiHHA MeTaHY I iHIMUX BYTJIeBOAHIB (cmonyk Kap6ony 3 I'ig-
pOTeHOM), SKi € OCHOBHMMM KOMIIOHEHTaMH! ITPUPOTHOTO Trasy:
CH4 + 202 = COz + 2H20
® PoskigamaHHs KaJbI[ii KapOoHATY:
t, 1000°C
CaCO; = CaO + CO,!

IIi Tpu cmocobu € IMPOMUCIOBUMM CHOCOOaMMU OHep:KaHHS BYIJIE-
KucJyioro rady. Tako:K y BeJMKUX o0csarax HOro OAEep:KYIOTh CIUPTO-
BUM OPOMiHHAM POCJIMHHOI CHPOBUHU, & BYIVIEKUCJIUN Tald € MOOiuHUM
MIPOAYKTOM BUPOOHUIITBA.

OpepoxaT BYIVIEKHCJINHA a3 MOYKHA TAKOXK B3aeMOici0o KapOoHa-
TiB i3 KHCJOTaMMU.

YKe BigOMUIA BaM Crocid, AKUIA YacTo
€ OCHOBOIO MONYNAPHOro gocnigy
«COQOBUIN BYNKaH», IPYHTYETbCA

Ha peakuii cogn 3 KUCoToH.
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® Peaxiiss xapuoBoi (IMTHOI) COAM 3 XJIOPHIHOIO KICJIOTOIO:
NaHCO; + HCl = NaCl + CO,T + H,0

. 0-C0 @9

B PeakIlia KaJbIIMHOBAHOI COAU i3 CYJIb(pATHOIO KICJIOTOIO:
Na,CO; + H,S0, = Na,S0, + CO,T + H,0

~ -
. io._f-b > @0

Y naboparopii Byriekuciauii ras 3asBUYall OHEPKYIOTH B3aEMO-
i€f0 HEPOSUYMHHOTO Yy BOJAI KaJbI[ii KapOoHaTy 3 Kucjaororo. Ilfo pe-
aKI[io 3py4yHO 3xilicHioBaTu B amapari Kimma:

CaCO, + 2HCI = CaCl, + CO,T + H,0

XnopupgHa

/ KucnoTa

Co,

Y wopeHHOMY XUTTi Kanbuiln kapboHaT Tpan-
NAETbCA MepeBa)KHO y BUMMAAI Kpenaw,

ane B anapati Kinna Kpengy BMKOPUCTOBYBaTh
Mapmyp He 3pyuHo. [lnA ofepsKaHHA BYrNeKMCoro
rasy B HbOMY BMKOPWUCTOBYIOTb iHLY MPUPOLHY
moandikaLilo Kanbuii KapboHaTy — Mapmyp.

L

MomipkynTe
CoopmynionTe rinoTtesy: yomy B anapaTi Kinna He3py4yHO BMKOPUCTOBYBaTU
Kpergy. Ana dopmynioBaHHA NpUNyLWEeHHA 3raganTe, Wo BiAOYBaeTbCA 3 KpeW-
[O10 B pas3i TPMBANOro KOHTAaKTy 3 BOAOIO.
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B0 ioimecn sineue )|

KncnoTtHi pouwli (mowoBa Boga 3 AOMillKa-
MW KWCJIOT) € He Jiille CepPMo3HOI0 eKoJlo-
riyHoto npobnemoto AnA IPyHTIB, BOJONM
i XWBUX OpraHiamiB. KncnotHi onagu Ta-
KOX MOLUKOMXKYIOTb NMaM’'ATKM apXiTeKTypw,
BUroTOBJIEHi 3 Mapmypy. Bnpogosx cTo-
NiTb Ha MOBEPXHI Mapmypy BigOyBa€eTbCA
peakuis KanbLil KapboHaTy 3 KUCIOTOl,
WO CNPUYMHAE PYNHYBAHHA CKYIbMTYp.

XiMiyHi BNacTUBOCTI BYrneKUcnoro rasy
=

3 matepiany § 14 npuraganTte, 0O AKOro TUMY OKCUAIB Hanexutb KapOoH(IV)
okcma. Yn B3aemogie BiH i3 Boaoto?

Kap6ou(IV) okcma — KHCJAOTHUII OKCHI, TOMY IIifl Yac KOHTaKTy
3 BOAOIO BiH y Hill PO3UMHSAETHLCS, a IIEBHA MO0 YacTKa pearye 3 BO-
JIOI0 3 YTBOPEHHAM HECTilKOl KapOOHATHOI KWCJIOTH:

C02 + Hzo = HzCO3

CohopmyntonTte rinoTesy: AK MOXHa AOBECTU HAABHICTb KapOOHATHOI KUCIOTU
Yy BOAHOMY PO3UMHI BYrIEKMCIOro rasy. 3anponoHyinTe naaH AOCAigMXKeHHS.

Ockinbku rap6oH(IV) oKcua € KMCJIOTHMM, BiH Mae pearyBaTu 3 pe-
YOBMHAMU, AKi BUABJIAIOTH OCHOBHI BJIACTUBOCTi. 3-IIOMisK TAKUX pe-
YOBMH BaM YK€ BiJJoMi OCHOBHi OKCHAM I OCHOBH.

Yuacaigok Bsaemoxii KapOoH(IV) oKcuay 3 OCHOBHUMH OKCHIA-
MU aKTUBHUX MeTAJIYHUX eJIEMEHTiB YTBOPIOIOTHCA BiAMOBiAHI cOJIi.
IIpumipom, peakiisa 3 KaJbIliii OKCUIOM (HEramreHUM BaITHOM):

Ca0 + CO, = CaCOy
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Yracaigok B3aemomii xap0ou(IV) oxkcumy 3 JyraMu yTBOPIOIOTBLCS

Cian

i Boga. Hampukiam, mmig yac OpOmyCKaHHS BYIVIEKHCJIOIO I'asy

Kpi3h PO3UYMH KaJbIIiA TiIPOKCUILY:

OmuH i3 TPOAYKTIB peakIiii — HepO3UMHHUN
Y BOi KaJIbIliii KapOOHAT, TOXK Mig uac peaxirii
MH CIIOCTepiraTuMeMoO YTBOpPeHHs ocany. Cawme
I[I0 PeakI[il0 BUKOPHUCTOBYIOTH y JabopaTopHii
OPaAKTUIIL I BHUABJEHHS BYIVIEKHCJIOTO Tasy.
Kanpmifi rigpokcu HasMBAIOTh TAKOMK TallleHUM
BaIlHOM, a HOTr0 BOSHUM PO3UMH — BAITHSIHOIO BO-
moro. OTiKe, IOMYTHIHHSA BaIIHAHOI BOAMW IIiJ Uac
MIPONYyCKAHHS rasy — sKicHa peakIlid Ha ByIJie-
KUCJIUUN Tras.

227.

228.

229,

230.

231.

232.

233.

Ca(OH), + CO, = CaCO;! + H,0

Po6ota 3 iHpopmauicio I

IligroTy#iTe infocTpoBaHe WOBiOMJIEHHA IIPO BIiAKPUTTA Ta AOCJTi-
IKeHHs BYIJIEKUCJIOTO rady. Uum MOKHA CTBEpAKYBaTH, IO BYyTJe-
KHCJAUM ra3 OyB IIepIIOI0 Tra3yBaTOI pPEYOBUHOI0, HAKYy II0YaJH
KOMEPIIifiHO BUKOPUCTOBYBATI?

ITopiBHANTE PO3UMHHICTh KMCHIO 3 PO3UMHHICTIO BYTJIEKHCJIOTO rasy.
Y arKoro rasy MakcmMaJbHa MAacoBa YacTKa B PO3UMHI Oijbima?
O0uMCaiTh MaKCUMAaJIbHUN 00’€M BYIJIEKMCJIOTO Ta3y, AKWUH PO3UMHS-
eTbcAa y Bomi o6’emom 1 i1 (H. y.). IlopiBHAlTE 1Or0 3 PO3UMHHICTIO
3a 25 °C, AKIIO TrycTUHA BYIJIEKHCJIOTO Ta3dy 3a TaKoi TeMIlepaTypu
1,8 r/n.

3anuniiTh piBHAHHA peakitiii ropinaa eramy C,Hg i mpomamy Cs;Hjg
(ByrsieBoAHIB, AKi MicTATHLCA B MPUPOAHOMY Tasi), AKIIO TPOAYKTH
X peakliii Taki cami, AK i BHACJIJOK 3ropsAHHS METaHY.
3anuIliTh Ha3By KaJbIIMHOBAHOI COAM 3a CHCTEMATHYHOIO HOMEHKJIa-
TYPOIO.

anunriiTh XiMiuHi piBHAHHSA peakIliii BYTIJIEKHCJIOTO Tady 3 MAarHii
OKCHIOM, HATPii OKCHUAOM, HATPii TiApOKCHIOM, KaJiili Tigpokcu-
IoM, Oapiii rigpoKcHIOM.

Ha mykpoBmx 3aBomax IJid OUYHUINEHHSA IIYKPOBOTO E€KCTPAKTy BUKO-
PUCTOBYIOTH BYIJIEKUCJUWMN Tras, AKUU OHepP:KYIOTh MHPOXKapiOBaHHAM
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234.

235.

236.

237.

238.

239.

KaJjblIliii Kapbomarty. OO0UYMCJIiTL Macy coJi, HeoOXimHOI aIa omep-
JKaHHA BYIJIEKHcJIoro rasy od’emom 1,12 m3® (m. y.).

XapuoBy (IHTHY) COAY HYacTO BUKOPHCTOBY-
I0Th AK POBMyIIyBau AJA TicTa. Ase mepen
IOTaBaHHSAM O TiCTa COOY <«TacATh» OIITOM.
VYMOBHO NPUIYCTUBIIU, IO «TaCUTU» COXY
MOJKHA ¥ XJIOPUIHOIO KICJIOTOI0, OOUYMCIIIiTH
Macy TiporeH XJOPUIAY, AKHUN BUTPAUAETHCS
I «TaciHHA» XapuoBoi comzu Mmacoio 10 r.
O6uncaiTh 00’eM YTBOPEHOTO BYTJIEKICJIOTO
rasy (#€. y.).

g oumimieHHA MNOBITPA 3aKpUTUX NPUMINIEHb BiJT BYTJIEKUCJO-
ro ragy Moro OpPOIYyCKAIOTh KPidh HATPOHU 3 TrallleHuM BAIIHOM —
KaJbIlifi rigpoxkcumoM. ¥ IOBiTpi IIeBHOro NpuMiIleHHA 006’eMoOM
45 m? (5. y.) Hakommumsca Byriexucauii ras go 0,056 % (3a o6’e-
moM). OOumciaiTh Macy KaJbIliil TigpoKcuay, HeoOXiZHOTo IS IOB-
HOTO IMOIVIMHAHHS TAKOr'o 00 €My BYIVIEKHCJIOTO rasy.

Opma JogMHA BIPOAOBXK A00OM Mig Uac AUXAHHA BULLISE OJM3BKO
1 xr Byraexwmcaoro ragy. OO0UMCIIiTE Macy KaJdbIliii OKCHIY, IIOTPiO-
HOT'O IJif IIOBHOI'O IIOTJIMHAHHS TAKOI MacH rasy.

o 3y0HOI mmacTm yacTo JOMal0OTh KaJbIiii Kapb6oHAT (Kpeiiny), axuii
CIIPUsE€ KpPAIoOMy OUMIIeHHI0 3y6iB. AJie i3 Ii€l0 MeTol0 He MOK-
Ha BUKOPHCTOBYBATU IIPUPOIHY Kpeiay, oCKiabKM mig yac ii moapi6-
HEHHSA YTBOPIOIOTHCS YAaCTOUKM 3 TOCTPUMU KpadMH, AKI MOMKYTH
OOMIKOAUTU 3yOHYy emanb. Kpelioy nasa gomaBaHHs OO0 3yOHOI Iac-
T CHUHTE3YIOTh i3 KaJIbIifl TiZpoOKCHUAY, OTPUMYIOUN c(epuuHi ua-
cTouku. A CuHTEe3y KaJbI[ii KapOOHATY CIIOUATKY CIAJWJIU METAH
o6’emom 560 s (H. y.), a omep:KaHUii BYIJIEKUCINII ras MPOIYCTHU-
JU KPisb AOCTATHINW 00CAT PO3UMHY KaJbIlili rimpokcupny. O04YucIiTh
Macy OJep:KaHOro KaJbIlii KapOoHATY.

Po3ymiHHA sBuw, npupoau (po6ota B rpynax) I

ITopiBHANTEe mpoMUCIOBi Ta JabopaTOPHi crmocodu ofep:KaHHA ByTJIe-
Kucjioro rasy. 4Ym MoKHaA IIi JiabopaTOpHi cmocoOu 3acTOCOBYBaTH
B IIPOMMCJIOBOCTi, a IIPOMMCJIOBI — y J1a00OpaTOpHill mpaxTHii?

3anpoIoHyHTe CIIOCO0M BUKOPHUCTAHHS CYXOTO JbOIY.
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240.

241.

242,

243.

3BuuaiiHa rasoBaHa BOJA B IIAIIKAX — Ile BOOHUI PO3UMH BYTJIe-
KmcJioro rady y Bomi. Uum MoOKHaA rasoBaHY BOJy HasBaTU PO3UMHOM
Kap6onatHol Kucaotu? Yum MoKHA ra3oBaHY BOAY BUKOPHUCTATU IJIs
oJlep:KaHHsA BYTJIEKHCJIOTO Trady B HEBEJUKUX KijJdbKocTax? Bigmosi-
Ii TOSCHITH.

IlopiBHANTE IIpoIlec ofep:KaHHsS BYIJIEKHCJIOTO Tady PO3KJIATaHHAM
KanbIliii kapboHaTy Ta peakilieio xap6ou(IV) oxcumy 3 HerameHuM
pamuoM. IIlo B HuxXx cmimbHOro Ta BigminmuHoro? fIxk Ou Bu HasBaau
Taky Iapy pearIiin?

3Barkaioun Ha (PisUUHI BJIACTHUBOCTI BYIJIEKUCJIOTO rady, 3po0iTh mpu-
MYIIeHHsA II[0J0 3aCTOCYBAHHS BYIJIEKHCJIOTO rady B IIPOMMCJIOBOCTI
Ta TeXHimi.

Byraekucanii ra3 — BasKJIMBa PEeYOBUHA OJISI CHUCTEM IOKEeKOoTraciH-
Hs, 30KpeMa, JesIKUX BorHeracHukiB. Ha maoHKy 300paskeHi ByTr-
JEeKUCJOTHUMN 1 MOBiTpAHO-TIiHHUIN BorHeracHuKu. IIpoaHanisyiiTe
ixHI0 OyZOBY Ta maiiTe BiAmoOBimi Ha sammTaHHA.

Po3tpy6
CkpanneHumn

j / Konba
BYINeKNCANiA \.r z
ras 5

‘ 3 KNCNOTOI
. Cymiw coau

3 NiHOyTBOpPIOBayemM

CndoHHa B¢}
Tpy6Ka el |

ByrnekncnotHum MoBiTpAHO-MNIHHWI

B TlosacHiTh 3HaUeHHS BYTJIEKUCJIOTO Ta3y [IJd MOXKEeXKOTaciHH#A, 3Ba-
sKaroum Ha TPUKYTHUK BorHio (§ 10, mamx. 10.1).

B OnumriTh OpUHOUO Ail BYTJIEKMCJIOTHOTO BOTHETaCHUKA.

B 3a iHCTDPYKIIi€I0 [0 BYIJIEKHCJIOTHOTO BOTHETACHWKA IIif 4Yac Ko-
pUCTYyBaHHA HUM Y KOZHOMY pas3i He MOKHA TpuUMAaTHUCA PyKa-
Mu 3a po3Tpyd. IloscHiTh 110 Bumory. ([aa BigmoBimi mpuragaiite
3 Kypcy (isukwm, gki TemnosBi edpexTu BimOyBaioThCA WHim vac BU-
TIapOBYBaHHS PiMH i PO3IIMpPEHHs rasiB.)

B OnumiiTe OpuHOUO Ail TOBITPAHO-TIIHHOTO BOTHETACHUKA.

B fIxa QyHKIig IiHOYTBOPIOBAYA B IOBiTPAHO-IIIHHOMY BOTHETaCHUKY?
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244,

245.

246.

Y HeoOpobJeHMX KaBOBUX 3epHAX
JIOBOJI1 BeJIMKWU yMicT Ko(einy, II0
MOJKe HeTaTWBHO BILJIMBATU Ha opra-
Hism. [Ina BupameHHa (moBHOTO abo
YacTKOBOTO) KodeiHy i3 s3epeH KaBu
ix moTpidHO JgOmATKOBO 0OpOOUTHU
nepen cMmaxkenHam. Ile, mo-mepiue,
mo30aBUTH IMAHYBAJBLHUKIB KaBuU
HaIJIUIIKy Kodeiny. A mo-gpyre —
Y TaKMU# CIIOCi0 Omep:KyIOTh UMCTHI
Ko(ein s (apMalneBTHYHOI Ta
Xap4YoOBOI ITPOMUCJIOBOCTI.

IIpoamanisyiiTe ommc mporecy AeKodeiHizamii Ta maiTe Bimgmosimi
Ha 3alUTaHHSI.

Haa BumanenHa KodeiHy cupi 3epHA 3MIIIYIOTH 31 CKpalJeHUM
ByIJIeKucauM rasoM. Ha Bimminy Bifg Bomu, Kodein mo6pe pO3SUNMHAETDH-
cAa B Takiy pigmui. OTpuMaHMUHA PO3UYMH BigmijaamoTh Bim 3epeH. Ilicia
mBOTO (PiIBTPAT IOCTYIIOBO IIPUBOJATH MO aTMOC(HEPHOTO THUCKY, OJep-
JKYIOUM TPAKTUYHO YKUCTUN KPUCTAJIUHUHA Kodein. Byriaekumcauii ras
micas IILOro 3HOBY CKPAILIIOIOTH i BUKOPHUCTOBYIOTH IJISA OOpPOOJIEHHS
IHIIUX TOPI[iHA 3epeH.

B dxki ¢isumuni gBumia BigdysaioTheA mif uac gexodeinizarrii?

B fAki crmocobu po3misieHHS cyMiIlleil 3aCTOCOBYIOTH?

B VYV nmomaTKOBHX MsKepesax 3HaWAIThL iH(poOpMAaIliio om0 raJrysei
IPOMUCJIOBOCTI, V IKUX BUKOPHCTOBYIOTHh BYIJIEKHUCJIUII Tas i3 Ta-
KOI0 CaMOI0 METOIO.

Noxan Banricr Ban TexbmonT me y XVIII cromiTri mpumycrus ic-
HYBaHHA BYTJIEKHUCJOro rasdy. BiH HasBaB #oro spiritus sylvestre
(«JicoBUil myx»), MOPiBHABIIN Macy IIOIEJly 3 Macoio cIlajieHoi Je-
peBunu. Yomy, Ha Ballly AYMKY, BiH camMe TaK Ha3BaB BYIJIEKUCJIUI
raz? ¥ XVIII cromiTTi ByriaeKucanii ra3 TaKOoXX Ha3WBAJIHU «IIOBiTpH,
o (iKcyeTbecsa». 3BaKaouy HA XiMiuHiI BJIACTHBOCTL BYTJIEKHCJIOTO
ragy, MOSCHITH i ITI0 Ha3BY.

Yuui Ta yuyeHHMIi ZOCHimsKyBaJM peakIlilo HATpili KapOoHaTy 3 XJO-
PUAHOIO KHUCJOTOI0. [JiAd IIhOTO B TOCYAWHY HACUIANU HAIJIUIIOK
cogu I MOPIiAMU LOZAaBAAM KHCJIOTY MeBHOTo 00 emy. Iliciasa ami-
IIyBAHHS PEaKTaHTiB BOHHM IOXBUJIMHU BUMiproBaiu o00’eM BUAiIe-
HOro rasy i oTpuMaHi pesyabTaTtu 3adikcyBanam B Tadbauii (c. 178).
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IIpoamanisyiiTe TabaMIl0 Ta AaiiTe BiAMOBiAI Ha 3amuTaHHS.

Yac, xB 06’em CO,, mn Yac, xB 06’em CO,, mn
0 0 4 72
1 24 5 76
2 45 6 76
3 60 7 76

B 3amnpomoHyiiTe cxemMy IIPHJIAAY OJA IIBOT0 eKCIepPUMEeHTY.

B 3a AKkuil yac mpopearysaja Bcs Kucjora?

B Vupi # yYeHHMIII BUPIIIMJIM IIOBTOPUTH EKCIIEPHMMEHT i3 TaKUMH
caMUMHU TIOPIIiAMM PEYOBUMH, ajie 3a BUINOI Temieparypum. AKi
3MiHHI Tellep BOHM MAIOTh KOHTPOJIIOBATHU B IILOMY €KCIIEPUMEHTi?

B Binbllle un MeHIIe Ta3dy Mae BUMIJIUTUCA B APYIOMY eKCIIepHUMEH-
Ti? Bigmosigb HOSACHITH.

B IlpunycriTh, MeHIIUNA YK OiNBIIMHA Yac 3HALOOUTHCS, ITO0 BUTpPA-
THJIACA BCS KMCJIOoTa. BiAmoBigp moscHiTH. 3ampomoHyiiTe CIIocio,
y AKUN MOXKHA TepeBipuTH Ile MPUIYIITeHH.

247. YuHi 1 y4YeHMIl MOCHIMMKYBAJIH CIOCOOM BUSBJICHHS BYIJIEKHCJIOTO
rasy Ta 3i0paau mpujaajn, 300paskeHuil Ha MaJIOHKY.

CknAHKa 3 X0no4HOoo U-nogibHa Tpybka (MopoHs)

BOJOIO o
[a3oBiaBiAHA

TpybKa, 3aHypeHa
Jlinka anAa / y BamnHAHy BOAy

|
36upaHHA ‘\
npoayKTiB K
3ropsAHHSA \ Mpobipka
3 BaMHsAHOI0
A 1 / BOZOI0

j B | B[R |

B OnuiniTh IpU3HAUYEHHS KOMKHOTO eJieMeHTa I[hOT0 IIPUJIafny.

B Jlicna samajneHHs CBiUKM YuyHI ¥ yUYeHHIII OUiKyBaJuW Ha IIIBU/I-
Ke TOMYTHIiHHSA BAIIHAHOI BOAM, IPOTe BUABUJIOCH, IO 3i0paHuit
HUMU Opujaj He mparioe. IlosgcHiT, womy.

B fAx Tpeba 3MiHUTM KOHCTPYKI[iI0O IIPUJIany, 1100 BiH s3ampaioBas?
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248. Aprem, Cuixkama ta IOna Bu-
pilmuau BUMIPATA MOJAPHUN
06’eMm ByriiexkucJioro rasy. Ko-
JKeH 13 HHX HAIIOBHIOBaB
KoHiuHYy K0J0y 00’eMmom 1,00 1
BYIJIEKHCJIUM Ta30oM 3 amapa-
ta Kinma ta 3BamyBaB KoOJOy
IO Ta IIicJsda HATOBHEHHS.

B Hagimo B Iei mpujaajg mIo-
maau ocyiryBau? Ywm Moike
BIIMHYTH Ha pPesyJabTaTu
eKCIIepUMEeHTy HOoro BimcyT-
HicTB?

ApreM HaATOBHIOBAB KOJIOYy BOPOMOBK 1 XBUJIMHU, ITiCJAA YOTO 3a-
KopKyBaB KoJiOy. Cuixxkama Tta IOaa Bupimmman He PUSHKYBATH 1 Imifg
yac 3aIllOBHEHHS KOJOM rasoM IIigHecau A0 ii oTBOpYy 3allajieHy CBiuKYy.
Bonu npunuHaau 3amoBHEHH:, JUINE CBiUKa 3aracaJa.

B kol moMuJIKM NmpUIyCTUBCA Aprem?

PesynbpraTn exkcnepuMeHTIB 3aHOTYBaJu B TaOJIUITIO.

MapameTtp Aptem CHixaHa Ons
Maca konbu [0 3anoBHEHHS, T 575,20 580,65 572,95
Maca Konbu nicna 3anoBHEHHS, T 575,60 581,25 573,55

Ilosidka: excrnepuMeHT BuUKOHyBaJau 3a Temieparypu 20 °C, rycruHa
CyXoro moBiTpA 3a Takoi Temmneparypu — 1,20 r/m, a Byrie-
Kucjoro razy — 1,83 r/m.
3a pesyJbTaTaMMu 3Ba’KyBAaHHS YUeHb i YUEHHUI[I 3poOmam oburc-
JIeHH .
CHixkaHa BIIOpaJiacsd HaMWIIIBUAIIIE:
m(CO,) = m(koabu micjs 3amoBHEHH:A) — M(KOJO0U 10 3alIOBHEHHS) =
= 581,25 r — 580,65 r=0,60 r;
m(C0O,) 0,60 r
~ 7(CO,) 1,00 x

B JlopiBHAliTe T'yCTMHY BYIJIEKHCJIOrO rasy, orpumany CuikaHoio,
i3 goBimmmKoBOIO. YoMy maHi He 30irarorbcsa? Y 4OMy HIPUIIYCTH-
Jaca nomuaku CHixxkama?

p(CO,) =0,60 r/m.

§19. Byrnekucnuiiras ‘179

Migpy4yHuk BupasHuyTea "PaHok"



Aprem i HOma obumcioBaan OEINO IOBIIIE:

Qopmynu ansa ob6UNCNEHHs Aptem Ons
m(noBiTpA B Konbi Ao 3amnoBHeHHA) =| 1,20 r/n -+ 1,00 n= | 1,20 r/n - 1,00 n =
= p(nosiTpA) + V(nosiTpa B Konbi) =120r =120r
m(NOpPOXHbOT KON6M) 57520 - 1,20 r= 57295 -120 r=

=574,00 r =57175r
m(CO,) = m(konbu nicnsa 3arnoBHeH- 575,60 r — 573,55 1 —
HA) — M(NOPOXHbOI KONI6M) —57400r=160r|—-571,75r=1,80r
(o, = 1O WO 60 mm | 20 80w
P22 =7y co,) 100 0 | 000 0

B JlopiBHANTE TyCTUHY BYTJIEKHCJOTO Tasy,
i FOuero, i3 moBigHMKOBOO. UM MOKHA BIIEBHEHO BU3HAUHNTHU, XTO
3 HUX aKypaTHillle BUKOHAB eKCIepUuMeHT?
B Yum moscHIOEThCA PO30isKHICTH pedyiabTaTy ApTremMa 3 TOBiIZHUKO-

BuUM?

oTpuMaHy ApremMom

B Yy moskma BBaskatm pesyabrar IO momuaroBum? Homy?

249, Ins omeps:KaHHS BYIJIEKHCJIOTO rady B JabopaTopii BUKOPHUCTOBYIOTH
nopuiaan, 300paskeHuil Ha MAaJOHKY. IIpoaHasidyiiTe ¥HOro BIAIITY-
BAHHS Ta IOSCHITH IPUBHAUEHHS KOMKHOTO eixemenTa [1-4] mboro
IIpUIagy.

CaCO, + 2HCl = CaCl, + CO,T + H,0

2/ 3N/ A E

XnopwvaHa Boga KoHueHTpoBaHa Kanbuin

Kucnora cynbdaTtHa xnopua
Kucnota
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Tenep 3po3ymino, ByrnekMcnum ras — ue
He MpPOCTO HEeBUAVMUN TiCTb Ha 3emi.

TouHo! BiH — BaxnuBa peyoBurHa
ANnA npupoan Ta MPOMUCIOBOCTI.
| 3 HAM MK CTUKAEMOCA YacTilwe,
HiXX A paHiwe yasnana.

HABYAJIbHE AOCNIAMKEHHSA Ne 7 (Sl [=]

«JlocnigKyemo posnywyBanbHy Aito O]

BYIIeKNCioro rasy»’ rk.com.ua/
110985

Il Lo ¢ meTolo Hawoi po6oTn?

HocaignTu eeKTUBHICTh PiBHUX POSIYIIyBauiB TicTa.

Il Llo Ham 3Hapo6buTbcA?

O6ra0HaHHA: TPU HEBEJUKI IOCYAWHU [IJid 3aMillTyBaHHA TicTa, JIOMKKH.
Peuyosunu: njas IpUrOTyBaHHS TicTa: OOPOIIHO, BOLA, IIYKOP; AJA PO3MY-
MIyBaHHA: CyXi ApisKm:Ki, xapuoBa cofa, CTOJIOBUH OIET, MAaKeTHK KoMep-
MifHO AOCTYITHOT'O PO3IIyIyBaua AJA TicTa.

El Bu3sHayacMoO PU3UKMK

fxri HeOesmeuHi Ta MpPoOJIEMHI cUTyallil MOMKYTb CTaTHUCS IIi[
vac poboTu i3 mum obnamgHaHHAM i pevyoBmHamu? SIKumMum Ma-
I0oTh OyTH Baii mii B pasi mebesmexu?

1 Ile HaBuUaJbHEe JOCJIiAKEHHS YACTKOBO AJIA JOMAIIIHLOIO BUKOHAHHSA: OOTOBOPEHH IIJIaHY Aiil i pe3yin-
TaTiB Mae OyTH BUKOHAHO IIiJ Yac YPOKY, & BUIIIKAHHA — y JOMAIIHIX yMOBaX.
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Il UWo mMu maemo 3po6buTn?

O6roBopiTb MnaH AOCHIAXKEHHSA.
3a AKOI0 O3HAKOK MOXKHA OLUiHUTM edeKTUBHICTb po3nyLyBaya Ticta?

1. ITigroryiiTe TpuM HOCYAMHU OJd 3aMiIllyBaHHS Ticra.

2. YV KoxHy mocyauHy mowmictite mo 100 r OopolimHa, agomaiiTe IO
50 ma Bogu Ta mo 0,5 yaliHOI JIOKKHU IIYKDY.

3. VY mepiny mocyamHy mojgaiiTe cyxi apiskmski macoro 1 r, y apyry —
TOTOBUI PO3MYIIIyBau Macoi 1 I, y TpPeTi0 — XapuyoBY COAY MAacoio
1 r i3 gomaBamHAM 1 cTosoBOi Jo:xKu omry (6 % abdo 9 %).

4. Y KoxkHill mocyauHi 3aMiciTh TicTo Ta copMyiiTe 3 HBOIO KOJIOOKH.

5. Poairpifite gyxoBy mady mo temneparypu 180 °C Ta momicTiTs Tyamn
Tpu KoJoOKu Ha 30—40 xBuIMH.

6. HicrtanbTe OYyJIOUKM I OXOJIOAITH A0 KiMHATHOI TemIleparypu. Bumi-
psaiiTe Ta 3aHOTyHTE PO3Mip OyJI0uoK i omiHiTL ixHili 00’eM.

Bl Ona nipébutTa nigcymMkiB 06roBopiTb NUTaHHA

1. 3a akuMu mapaMeTpaMu MOKHA OIHUTU e(EeKTUBHICTH PO3MYIITY-
Baua? Ym BapTO 3BasKyBaTu OYJIOUKM ITic/isg BUIiKaHHA?

2. YV axkuii cmoci6 MOKHA OIIHUTU 00’€M BUIIEUEHOI MPOAYKILii?

3. Slkmii mpoIiec € OCHOBOIO PO3MYINIyBaHHA TicTa? ke 3HaueHHS BYT-
JIEKUCJIOTO Tady B I[bOMY IIPOIeci?

4. 3a indopmallieio Ha eTHUKETIIi BUKOPHCTAHOTO BAMH T'OTOBOTO pPO3-
myIryBauya BU3HAUTE PEUYOBUHU, M0 MicTATbCA B Moro ckiaxi. Ha
AKif ximiuHi peakIiii I'pyHTYeTbCA Oif IILOT'O PO3IyIIyBaua?

5. fxwuit i3 posmyiryBauiB € HaiibGijabII/HaliMeHIT e(peKTUBHUM?

Il Pednekcyemo

B IIlo HOBOTO BM Ai3HAJNMCSA IIiJ Yac I[bOT'0O MOCTiIKeHHA?

B Jle BaM MOKYTH 3HaZoOUTHUCSA HAOyTi BMiHHSA?

B IIlo mig uac BUKOHAHHS POOOTH BUABUJIOCS [IJIs BAC CKJIASHUM?
IlosacuiTs yomy.

B fx Bu oIiHI0€TE CBOIO POOOTY? APryMeHTYIHTE AYMKY.
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HABYAJIbHE JOC/NIAMEHHA Ne 8 Of0)

«[locnigpKyeEmMo BYrneKucnum ras» OhAak
rnk.com.ua/
Il Llo ¢ meToo Hawoi po6oTu? 110986

HocaiguTu ¢isuuHi BIacTUBOCTI Ta cIoCcOOW BUABJICHHS BYTJIEKHCJIOTO Iasy.

Il Lo Ham 3Hapo6butTbeA?

Obnadnannsa: anapar Kinna (abo iHImmmit mpucTpiil oyisa omep:KaHHS BYIJIe-
KHCJIOTO Ta3dy), CKJISHKU, IITAaTUB i3 mpobipkamMu, CBiUKU, CKJIAHKA i coJo-
MUHa, CipHUKHU, CBIUKH.

Peuosunu: mapmyp, XJOpHUIAHA KIUCJIOTa, BAllHAHA BOJAA, BOJA, VHiBepcaJb-
HUU iHguKaTop.

Bl BusHayaemMo pU3UKHU

fAxi mebesmeuHi Ta mpoOJeMHI cuTyallii MOKYTb CTaTUCS
oig; uac poboTu i3 UM OOJagHAHHAM 1 peUuOBHHAMI?
Axumu maroTh OyTu Balmi aii B pasi mebesmerku?

Il Lo Mu maemo 3pobutu?

3anponoHynTe nfaH JOoChigXeHHA Ana:

B OpIiBHAHHA TYCTUH BYINIEKUCIOrO rasy n MnoBsiTps;

B noBefeHHA Toro GakTy, WO BYFMEKUCNIA Fa3 He NigTPUMYE TOPiHHA;
H nepeBipKM CNocoby BUABNEHHA BYFNEKWCIOrO rasy.

1. 30epiTh mpuaan OIS ONEPIKAHHS Bopna
ByrJIeKucJjoro rasy (amapar Kim- 3 iHAVKaTOpOM
na abo imrmi). o,

2. Y CKJISHKY 3 BOJOI0 Jomami- —

Te IeKiJbKa Kpaleab PO3UUHY
yHiBepcaJIbHOTO iHAMKAaTOpa Ta
MPOIMyCKalTe Kpidh BOAY BYIJIe-
KUCJINHI ras.

IITo Bu cmocrepiraere? Ilpo 1o
cBifuaTh BamIi cmocTeperkeHHA? [ |
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3. VY CKIAHKY HaauiTe BOAy (40 HMOJIOBMHM) I AomaiTe HeKiJbKa Kpa-
IeJib PO3UMHY YHiBepCcaJbHOT'O iHIMKATOPA.
Kpisp comommHy mpoaMyxy#Te HOBITPA 3 JIeT€Hb Y BOAY.
o Bu cnocrepiraere? IIpo 110 cBiguaTh Ballli CIIOCTEPEIKEHHA?

4.

IligroryiiTe mpuaajn AJs Ofep:KaH-
HA BYIVIEKUCJIOTO Ta3y. ¥ IIUPOKY
CKJISAHKY (KpHcCTajisaTop) mocTaBTe
Ta 3aKpilliTh, Ha OHI CBIUKK pisHOI
BUCOTU U MIiAmaJiTh iX.

Ha gmO CKIAHKM B3aHypTe Tas0-
BiABimHY TPYOKY Bim mpuiaany s
OoIep*KaHHA BYTJIEKHUCJIOTO Taay.
o Bu cmocrepiraere? ki BIacTu-
BOCTi BYIVIEKHCJIOT'O Ta3y IOBOASATH
pes3yabTaTh BaIllMX CIIOCTEPEKEeHb?

3anamits cBiuky. YMCTy CKJIAH-
Ky OIIOJIOCHITH BAITHAHOIO BOJOIO.
Ilicna omosickyBaHHA IlepeBepHITH
CKJISAHKY IOTOPM THOM i HimHeciTh
ii sropu OO0 TMOJNyM’sS CBIUKH.

Illo Bu cmocTepiraere? IpyHTYIO-
YKUCh HA UYOMY MOYKHA CTBEPIKY-
BaTH, IO ITiJf 4ac TOPiHHA CBiUKU
YTBOPIOETLCS BYTVIEKUCJIUM ras?

6. Y crIAHKY HajJuiliTe BanHAHY Boxy. COJIOMUHOIO HMPOAMYXYITE BH-
IUXyBaHe IIOBITPsS Kpish BAITHAHY BOZY.
IITo Bu cmocrepiraere? Ilpo 1o cBiguaThs Balri crocTepesKeHHA?

Il Pednekcyemo

B [Ilo HOBOTO BM Ai3HAJNMCSA IIiJ Yac IIbOTO MOCTiMKeHHI?
B Jle BaM MOMKYTh 3HaH0oOUTHUCA HaOyTi BMiHHA?
B IMo mixg yac BUKOHAHHA POOOTHM BUABUJIOCSA OJA Bac CKJIAIHUM?

IToscHiTs UyoMmy.

B fx Bu oIliHI0O€ETE CBOIO PO0OTY? APryMeHTYIHTE AYMKY.
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I

Mu Bxe 6araTo 3HaEMO NPO BYFNEKUCIMIA ras.
A B aHrMOMOBHOMY Bifieo A 4yB, AK 06roBoptoBaNn
carbon monoxide, xoya HauebTO BYrNMEKUCNNI ra3
nepeknagaetbca AK carbon dioxide...

To, BuABNAeTbcA, KapboH moke
YTBOPUTU Lie OOUH okcua?

®di3nyHi BNnacTuBocTi

Y mpupoxi KapOoH moske yTBoproBaTu aBa OKcumu. IIpo omuH —
kap6ou(IV) okcum — Bu BiKe gisHanmcdA, ajse icHye mie KapOou(Il)
OKCHU/[[, IKWI Ha3WBAIOTh YAJHUM rasoM, abo KapOOH MOHOOKCHUIOM.

YagHun ras:

B G6e30apBHa peyoBMHA 6e3 CMaKy Ta 3amaxy;

B po34YMHHICTb Y Bogi: 3a 0°C B 1 n BOAN PO3UMHSA-
€tbca 0,044 r vagHoro rasy, a 3a 20 °C — 0,026 r;

B ryctrHa 3a 0 °C Ta HopManbHoro atmochepHoro
Tmcky — 1,25 r/n;

W t, =-205°C tu,=-191,5°C

XimiuHa dopmyna
N Mogenb Monekynm . . 6 .
yapHOro rasy TOKCUYHWI, BOrHeHebe3neuyHunm.

O6uaBa oxcunu Kapbony — OesbapBHi rasu 0e3 3amaxy, aJje da-
HUM ras Jiermuii 3a noBiTpdA. IIpore rojsioBHa BiAMiHHICTL — OTPYyH-
HicTh yagHOrO rasy. ¥Y:ke 3a BmicTy B moBiTpi Big 0,01 % uamgHuii ras
COPUYUHSAE IOTIPIIEHHA CAMOIIOYYTTS Ta TOJOBHHWU 0iib. A 3a BMicTy
0,16 % crTae cMepTeJbLHO HeOe3IIeUHIIM.
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Crapii OTPYEHHA YagHMM rasom

@ eCCeE

fonoBHUM 6inb Hypota Kawenb [e3opieHTyBaHHA  BTtoma HenpuTomHicTb

Hocnipxyemo, MoAeNoEMO, NPOEKTYEMO

HocnigiTe ropiHHA AeAknMx CnupTiB.

Y nopuenaHoBy valwly no 4yepsi HanusanTe no 5-10 mn cnupTiB: eTaHony,
nponaHosy, NeHTaHosy (3a HaABHOCTI MOXHa AOCAIAUTW N iHWI cnupTK).
Mignantonte 3pasku CNUPTIB i Big3HavamTe KONip MOAYM'A KOXHOIO 3 HUX.

ETraHos i mponmaHoJ TOPATH JieAb IIOMITHUM CHHIM moayM’aMm (dKe B Xi-
Mii HaduBawOTh 6e30apBHUM). A MMOJTYyM’s IIEHTAHOJIY IIOMITHO »KOBTiIIIE.

Chopmynionte rinotesy: yomy nonym'a Mig yac ropiHHA AeAKUX CNUpPTIB »KOBTe.

Y pasi nosHozo 320pAHHA PEUOBUH TOJyM’'ssi Mae OyTu 6Ge3bapBHUM
(1iexs cuHiM). SAKINO moOJyM’s KOBTe, IIe CBiAUYNUTL NP0 HAABHICTH
Yy HBOMY TBEpPAMX YAaCTOUOK, 30KpeMma, caki (Byriermio C). Came 11i
po3IeUeHi YacTOUKM caki ¥ BUIPOMIiHIOIOTL »KOBTE CBiTJIO.

ChopmynionTe rinoTesy: AK MOXHa [AOBECTU HAABHICTb YAaCTOYOK CaXKi
B nonym’.

IIpo HasgBHICTHL YACTOUOK Ca’Ki CBiIUMTH TAKOMK Te, IO 34e0iJBLIIIOro
JKOBTe MOJYyM’d KiITsBe, a KinTaABa — Iie caska, IIo JeIll0 OXOJIOHYJIA.
HasiTh AKINO KiOTsABM HEe IMMOMITHO, 0 TAKOT'O IOJYyM’s MOYKHA ITigHeC-
T CKJSHY IIJIACTUHKY, Ha AKY OCiZaTUMyTh APiOHI YacTOUKM casKi.

CohopmynionTte rinotesy: 3BigKM 3'ABNAETbCA Caxa B nonym'i.

IlopiBHAJMO PiBHAHHA peaKIlili TOpPiHHA eTaHOJy Ta IEeHTaHOJY.
186 PO34IN 2. [locnigyemo ra3u aoskinns

Migpy4yHuk BupasHuyTea "PaHok"



EraHon MeHnTaHon
CszoH + 302 = 2C02 + 3H20 2C5H11OH + 1502 = 10(:02 + 12H20
Mpoayktn peakuii — 6e36apBHi. Yci npofykTn peakuii TakoX rasyBari,
Harpiti rasmu cBiTATbCA nefdb CUHIM. n nonym'a mMae 6yt 6e36apBHUM.
Ha 3ropsHHA 1 o6’emy Bunapis etaHo- | Ha 3ropsHHs 1 o6'emy Bunapis neHTa-
Ny BUTPAYaAETbCA 3 00'EMU KUCHIO. HOMY BUTPAYaETbCA 7,5 06'EMIB KUCHLIO.

3ropAHHA MeHTaHoNy MOTPebye KMCHIO BABIUI Ginblue, HiXK ANA 3ropsiHHS Takol
CaMoIi KiNbKOCTi peyoBUHN eTaHoNy

Yum OinbIlle KUCHIO BUTPAYAEThCA HA TOPIiHHA PEUYOBUHU, TUM
OispIlIa TMOBipHICTB, IO AJIA TOPiHHA HNEeBHUX IIOPIil PEUOBUMHU KUC-
HI0O He BHUCTAYaTUMe N OKUCHEeHHs O6yde HenosHuM, a OTHUM i3 mpo-
IYKTiB 3ropsaHua Oyme caska:

2C5H110H + 502 = 10C + 12H20

SIKIio mig yac ropiHHsS YTBOPIOETHCS CaKa, Ile O3HAYaE, IO MOK-
JuBa XiMiuHa peakIlid 3 YTBOPEHHAM MIPOMIKHOTO HPOAYKTY OKIC-
HEHHA — YaJHOr'o rasy:

C5H110H + 502 = 5CO + 6H20

OTsxe, AKIIO BU CIIOCTEPIraeTe KOBTe IMOJYyM’d, Ile O3HAUYaE, IO
OiT Jyac TOpPiHHA YTBOPIOEThCA YamHUI rad (Xoya W y HeBeJIUKil
KiJgbKOCTI).

AKWO B 3aKpPUTOMY MPUMILLEHHI
TpYBaNuin Yac ropuTb 6araTo CBIYOK,
TO 3a Kiflbka roiviH TaM MoXe
HaKOMUUYUTMCA YafHUI ra3 y Hebes-
MeYHIN KiNnbKOCTI.

AKWo B rasosin neyi nonym’sa
nasbHUKA OBTE, Lie 03HaYaE,

WO B MOBITPA BUAINAETbCA YaAHUN
ras. HeobxigHo Bigperynioatu
nasibHUK abo OUYUCTUTU NOro

Bifl Harapy.

§20. YagHui raz 187

Migpy4yHuk BupasHuyTea "PaHok"



Cnocobu opep)XaHHA YagHoOro rasy

® Yaguauit ra3 yTBOPIOETHCA BHACIIJOK 3rOpAHHA BYTLLIA 3a
YMOBU HeCTaui KUCHIO:

2C + 0, =2CO

® OmHUM i3 IIPOMMCJIOBHUX CIIOCOOIB OJep:KaHHsS YaJHOIO Trasy
€ BB3AEMOJis BYTiJIJIA 3 BYIVIEKHUCJINM T'a30M:

t
C + CO, = 2CO

Taxka peakIlig TaKoK MOKe BimOyBaTHCs 3a YMOBU HeIIPaBUJIb-
HOT'O BUKOPHUCTAHHS Ileueii, y SKUX IIaJNBOM € BYTiIIdg abo apoBa.

® Beauki o6csarm yagHOTO rasy B IIPOMUCJIOBOCTI OJEeP:KYIOTh ITiJ
yac BOAHOI KOHBepcii, abo pudopmiHTy, MeTaHy:

t
CH, + H,0 = CO + 3H,
YTBOpeHy cywmint rasiB (4agHOro rasy Ta BOJHIO) HAa3WBAIOTL CUH-

Te3-Ta30M i BHUKOPHCTOBYIOTH V IIOJAJIBIIIOMY CHHTE3i OpraHiuyHuX pe-
YOBUH, 30KPEMA, CIIUPTIiB i CHMHTETUYHOTO OEHBUHY.

XiMiyHi BnacTUBOCTi YapHoOro rasy

® Yaguuii ra3 go0pe T'OPUThH:
2C0O + 0, =2CO0,
IloBiTpsa 3 ymicrom uamHoro rady monana 12,5 % crae BuOyXoHe-
0e3IeyHn M.
® Yagauii ra3 BiJHOBJIIOE MeTaJId 3 OKCHUIIB, IO IMHPOKO 3aCTO-
COBYIOTH IJIsl ITPOMMCJIOBOTO OJEP:KAHHSA MeTaJIiB:

PbO + CO =Pb + CO,
Fe,0; + 3CO = 2Fe + 3CO,

3anob6iraHHsA OTPYEHHIO YagHUM ra3om

Y 1momeHHOMY JKUTTI YaZHUK Tra3 MOMKE TPAIJIATHCSI BCIOOM, SIKIIO
BimOyBaeThca ropinud. [[1a yHUKHEHHS KOHTAKTy i3 IIuM HebOesreu-
HUM Ta30M CJIiJ JOTPUMYBATHCS HPaBUJ Oe3leKMr, a TaKOK BIKHBATHU
3aXOMiB OJIs 3amo0iraHHS MOro yTBOPEHHIO.
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Ho cworogui B ychboMy CBiTi TpamiasdeTbca Oarato CMepTeIbHUX
BHUIIQJKiB OTPYEHHA YaJHUM ra3oM YHACJiJIOK HEIIPaBUJIBHOL eKCILIY-
araiii ByriJibHUX abo0 ApoB’aHuUX Ieueii. B YKpaiHi, oco0imuBO B 3u-
MOBUI Tepiof, COTHi JIOJed TPYAThCA YaJHUM T'a30M.

[osra Tpy6a HeobxigHa
OnA BiABedeHHA NPOoAyKTiB
3ropAHHA: BYINEKNCNoro

[apayi NnpopyKT 3ropaHHA
nerwi 3a xofiogHe MNoOBITPA:
BOHW 3AilMatoTbcs Tpyboto

Ta BUBINbHAIOTb Miclie AN Ta YafHOrO rasiB, a TakKOX Caxi
CBi>KOro nosiTpA .|
3acyBKa

AKWO 3aKpUTU 3aCyBKY Ha Hiy,

a ByrinnA/pposa Lie HeaoCTaTHbO
NPOropino " OXOSIOHYNO, TO B Mnevi
YTBOPIOETbCA YagHUIM ras. BiH

He MOXe BUNTW B 3aKpUTUN AuUmap
i MOWNPIOETLCA MPUMILLEHHAM,

O CTaHOBUTb CMEpPTESIbHY
Hebe3neky AnA MellKaHUiB

Y HeBeIMKUX KIiJIbKOCTAX YaAHUI ra3d BUIIIAETHCA 3 BUXJIOIIHUX
Tpy0 aBTiBOK YHACJiIOK HEIIOBHOTO OKWCHEHHS ITaJIbHOTO.

Huni 000B’I3KOBUM €JIeMEeHTOM KOJKHOI aBTiBKM € KaTaJiTUYHUI
KOHBepTep (a00 KaTaiTMUYHMUA HEUTpaJsisaTop) y BHUXJIONHiHN cucTeMmi
(man. 20.1).

3a HadABHOCTI KaTaJIizaTOpPiB YagHUU ra3 OKHCHIOETHCA OO BYIJIe-

KHCJIOro:
KaT

2CO + 0, = 2CO,
O06OB’SIBKOBUM €TAIlOM ITPOXO/KEHHSA TeXHIUYHOIr'0o OIVIAay Oyab-aKOl
aBTiBKM € BM3HAUEHHA BMICTY UYaJHOTO Tady y BUXJIOITHUX Tasax.

. . O [BUryHa
KaTtanitnunmn Ho psury

KOHBepTep

BuxnonHa Tpy6a
Man. 20.1. 3aBgAKku KaTanizatopam y BUXJIOMHMX rasax 4YagHoOro rasy 3HayHO MeHLue

§20. YagHuiiraz 189

Migpy4yHuk BupasHuyTea "PaHok"



P |, WAGRE

il (TR

S

Man. 20.2. latumk ymicty
YyafiHoOro rasy B MOBITPI

Xoua BMiCT yamgHOTO Trazy y BUXJIOI-
HMX Tas3axX HEeBeJUKUH 1 peryIoeTbCcsa
3aKOHOJABCTBOM, IIepeOyBaHHSA B 3aKpU-
TOMY Tapaki TIopsang 3  aBTiBKOIO
3 [OBUTYHOM, IO IIPAII0OE, MOXKe OyTu
cmepTesnbHO HebedrmeyHUM. TaKOK KOH-
IMeHTpallisgd dYagHOro Tasy MIiJBUITYETHCS
B MiCIISX BEJIMKOIO CKYIIUEHHSI aBTiBOK i3
IBUTYHaMHu, IO IIPAIIOTh, y 3aTopax,
0COOJIMBO B JIOBTUX TYHEJAX.

OcragHiM dYacom B VYEKpaiHi 30iab-
IITUJIOCS BUKOPHUCTAHHS OEeH3MHOBUX
eJIEKTPOTeHepaTopiB. ¥ IXHIX BUXJIOIIHUX
rasax € 4aJHUN ras, TOMy KOPHUCTYBaTHUCH
TaKUMH TeHepaTopaMH B IIPUMIIeHHIX
IysKe He0es3lmeuHo. YCTAaHOBJIIOBATH 1X
MOJKHAa JHIlle Ha BifcTaHI KiJbKa MeTpiB
Bil HNpUMIiIlleHHA, Oe € JIIOIH.

Age Hanbinpina HeOe3nmeKa OTPYEHHS
YaJHUM Ta3oM IJA JIIOAWHW — IIiJ dJac
moskeski. SIKmio ropinHa BimOyBaeThbcsa 3a
HecTaui KUCHIO, YTBOPIOETHCA YATHUUA Tras.
Y mosxke:xi HaubigbIy HeOe3IIeKy CTaHO-
BUTh He TIOJNyM's, a caMe OTPYEHHSA
He0e3MeUHNMHN TasyBaTHUMMU HPOLYKTAMU
3rOopAHHA. BaKJIMBO KOHTPOJIIOBATH Ha-
SBHICThP YaJHOIO Ta3y B MNPUMIiIIeHHAX,
TOMY B HHUX VCTAHOBJIOIOTHL CIeIliaJIbHi
matuuku (Mast. 20.2).

HOna samobiramHA OTPYEHHIO  Iif
yac IOMKeKi CJiT KOopHCTyBaTHCSA CIIeIi-
QJIbHUMM TpPOTHUrasamMu, QiabTpu SIKUX
o0JIafHAHI TOIIKAJIITOM — CYMIIINIo Ka-
TaJi3aTOPiB, 3a HAABHOCTI AKUX YaTHUN
ra3 IIePeTBOPIOETHCSI HA MEHIT HeOes3mnedu-
HUU BYTJIEKUCJIUU Taa.
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O sisvzivecn ineue )

barato BMNagKiB «CNOCTEPEXEHHA» NPUBULIB MOX-
Ha MOACHWUTM MOraHoOK CUCTEMOI oOrnaneHHs. AKLWo
B MPUMILLEHHI HaKOMUYYeTbCA YaAHWI a3, TO HaBiTb
Yy Mani KOHUeHTpauii BiH Mpu3BOAUTb [0 OTPYEHHS,
AKe CMPUYNHAE 30POBI Ta C/YXOBi ranouuHadii.

Po6oTta 3 iHpopmauicio NN

250. 3a masezemoio B maparpadi imdopmartiero 3pobiTh IpUNYITEeHHS
00 MOJKJIMBUX HAINPAMIB 3acTocyBaHHA uagHOro rasdy. llepesipre
CBOI rimoTesm 3a MOJAATKOBUMM KepeiaamMu iHgopmarrii.

257. JlismatiTeca mpo MexaHi3M oOTpy#HOI mii uyagHOro rasy Ha JIOIU-
HY, CUMITOMM OTPYEHHSA Ta AOMEIWYHY JOIOMOTY IIOCTPAXKIAJIOMY.
CTBOpiTh maM’ATKY Ta Ope3eHTyHTe ii B KJjaci.

252, 3maiigits imdopmaliio mIpo cmocodu BUSABJIEHHS UYaLHOTO rasy B IIO-
BiTpi moMemmKaHb 1 TiATroTy#iTe KOPOTKE MMOBiZOMJIEHHS.

253. TlopiBHaiiTe (isvyHi BJIACTUBOCTI UYAAHOTO rasdy 3 BJIACTUBOCTAMU
BYTJIEKHUCJIOTO Tady Ta KHCHIO. ¥ SKOTO 3 TrasdiB HaubijbIna /HaliMeH-
ma ryctuHa? Uu xapakTepHa cyOjaimaliia majia uagHoro rasy (3a HOp-
MaJibHOTO THCKY)? fAKuit i3 rasiB mpocriie /cKJaagHillle HepeBecTu
B pimkuii i TBepaui cranu?

254, TlopiBusaiire macoBi uactxku Kap6GoHy B eraHosi Ta meHTaHoJi. Yum
OPaBUJIBHUM € TBEPIKEeHHs: UMM OijbIima macoBa uacTka KapOoHy
B PeUOBHUHi, TUM OinbIilla HMOBipHiCTHL yTBOPEHHS KinmTaBu?

255. BeH3uH € CyMIIIIIIO BYIJIEBOLHIB, ajie HOro CKJAA MOXXHA YMOB-
HO omucatu ximiuHoio ¢dopmysnoo CgHis. IlopiBHsiiTe mMacoBi uacT-
ku Kapbony B merani CH, Tta Oensuui. 3anuirits XiMiuHi piBHAHHSA
IIOBHOT'O OKMCHEHHS MeTaHy Ta OeHsumHy. UM MOKHA CTBEPIKyBATH,
10 OeH3MH Ma€ 3TOPATH KINTaBUM moayM’ sM?

256. O0uucaiTy 00’eM uagHOTO rasy (H. y.), HEOOXiZHOTrO AJIs BiIHOBJICHHS
3aJIidHOI pyau mMacoio 1 KI, SIKIO BOHA CKJIAHAETHCA 3 oKcuny Fes;Oy.

257. Yuacaigok sropAaHHsS 1 1 OeH3WHY B CepefHbOMY YTBOPIOETLCS [0
200 r uwagmoro rasy. OOumcaiTh yacTKy Oems3umHy (Y BiZcoTKax 3a
Macom), AKWHA 3a TaKUX YMOB 3TOpse€ 3 YTBOPEHHAM YaJHOTO Trasy.
IIpuiimite, mo ximiuna gopmyna 6eusuny CgHg, a fioro rycruna mo-
piBaiOE 750 T/1.
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Po3ymiHHa aBuw, npupogu (po6ota B rpynax) I

258. 3ampormonyiitTe mii AaA 3amobiraHHA OTPYEHHIO YaTHUM Tas3oM, AKIIO
IJIsT OCBiTJIEHHSI BHKOPHCTOBYBATH JIUIIE CBiUKH.

259, IlomupeHuii CHLOTOAHI IIPOMUCIOBUII CIIOCIO Omeps;KaHHA 3ajgiza —
IOMEHHUII mpollec. ¥ BeJWUYe3Hi crmopyau (DoMeHHi Ieui) saBamTa-
JKYIOTh 3allidHy PyAy Ta KOKC (OUuIlleHe BYTiJISg, SKe CKJIaJacThbCs
3 maii:ke umcroro Byriernio C). 3a imdopmariiero 3 maparpada samu-
mite ximiuHi peaxii, o BigOyBaioTbcsA B mOMeHHill meui, yHacJri-
IOK SKUX OHeP:KYyIOTh 3aiizo. Ilpumyctith, 110 3ajnisHa pyma — 1e
ynctuii pepym(3+) oxcus.

260. Ipa, Mukosa ta Cepriii Mo TejaeBi3opy mOUyJM IPO TPYIAHOIII raci-
HA MAar"iio, o maJjae. Y Iepefayvi roBOPMJM, IO 3i 3BUYAHUX 3a-
c0o0iB MOJKeKoraciHHA JJiA TaciHHA MarHilo MOKHa BUKOPHUCTOBYBATH
guiiie azbecToBy KoOBApPY. OIiHITH IpaBUJIBLHICTHL TBEPAKEHb OO
MOJKJIMBOCTi 3aracUTU aJalouuil MarHiu.

B Ipa posmoBija, 110 MarHiii, AKWi majgae, He MOMKHA TaCUTH BOMOIO,
OCKiJIbKM B3a IIiABUIIIEHOI TeMIlepaTypu MarHiii pearye 3 BOJOIO
3 YTBOPEHHSIM BOTHEHeO6e3IMeUHOTOo rasy.

B MwuKojia 3ayBaKuB, IO ITiCOK (CHMJIiIifi OKcuI) pearye 3 mMarHiem,
TOK y pasi raciHHg Iajialouoro MarHiio IIiCKOM TeIjoTa, AKa BU-
OinsgeThbcsa MTif yac peakIlii, IIOCHJIIOE TOPiHHS.

B Ha nymky Cepris, mar"iii, AKuil majgae, He MOKHA TaCUTU BYTJIe-
KHCJIMM Ta3oM, OCKIJIbBKM BiH pearyBaTuMe 3 MarHieM 3 yTBOPEH-
HAM I1le He0e3MeUHiIIoro 4agHoro rasy.

Oro, A 1 NpunycTUTX He Mir, Wwo Kapb6oH
MOXe YTBOPUTU TaKUA HebGe3neuyHun okcupg.

[o Toro X BiH iwe n yciogucywmi!

OTXKe, Yy LWOAEHHOMY XKUTTI cnif
YBaXKHiLle CTaBUTWUCA OO BCiX
npouecis, fe BigOyBa€eTbCA FOPiHHA.
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A TV 3Ha€wW, WO ras, AKMM MU KOPUCTYEMOCA Ha KYXHi,
CKNAfa€eTbCA MepeBaXXHO 3 MeTaHy? Haue6To 3BUYAIHWI
ras, ane nNpo Hboro 6araTo roBopATb y Mmegia...

HaneBHO, He Takui BiH MPOCTUN.
Ane 3Hal, WO BiH MoOXe 6yTn
AK KOPUCHWM, TaK i Hebe3neyHum.

Ane yomy Tak? Hymo pisHaBaTtumcA!

®di3nyHi BNnacTuBOCTI

Meran — HaWIIPOCTiIINII BYIJIEBOAEHL (PEUOBUMHA, AKA CKJIAJAETHCS
3 aromiB Kapb6ony i#1 Iigporemny).

MertaH:
CH, B Ge3bapBHWIA ra3 6e3 cmaky Ta 3anaxy;

B po3umHHicTb y Bopdi: 3a 0°C B 1 i BOAM pO34u-
HAETbCA 56 Mn meTaHy, a 3a 25 °C — 36,7 mn;
B ryctnHa 3a 0 °C Ta HOopManbHoOro atmochepHoro

Tmcky — 0,717 r/nm;
W, =-1825°C tu.=-161,6°C

XimiuHa popmyna B HETOKCUYHUI, afne 3a BUCOKOrO BMICTY BUSBASE
N mojesib MoneKynn CnabKuii HAPKOTUYHUIA edeKT.
MeTaHy

3a BMmicTy B moBiTpi 4,4-17 % w™meraH BuOyxae. OCKiJIBKM MeTaH
€ OCHOBHHUM KOMIIOHEHTOM IIPHPOIHOTO Tasy, AKUM MU KOPUCTYEMOCS
B moOyTi, TO BUTIK rasy € Ay:ke HeOesmeunuM. Yepes BiACYTHICTH
3arraxy BUSABUTH BUTIK MeTaHy OyJ0 0 HEMOXKJIMBO, TOMY 10 HPUPOI-
HOT'0 rasy IIe Ha cTagil BUAOOYTKY AOAAIOThH CIIEI[iaJIbHi PeYOBUHU i3
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3amaxoM (oZopaHTH). 3a3BUUYAl IIe OPraHiuHi PEYoOBMHU KJacy Mep-
KallTaHiB, I[0 MAalOTh XapaKTepPHUU 3alax 3ilICOBAHOTO M’dAca.

Meran HETOKCUUYHUI i B MaJMX KOHIEHTPAIligX Oe3meuHuil oI
JIIOAVHU, ajie 3a 3HAYHOrO0 BMicTy MeraHy B moBiTpi (25—30 %) Jito-
IVHA MOXKEe SHEIIPUTOMHITH I HaBiTh IIOMEPTH, OCKIJIbKM MeTaH He
OiATpuMye AUXaHHS.

Lo Take «mapHuKkoBuin edpekt»? AKi MOro Hacnigku ans OoBkinna?

Meran — oauH i3 MApHUKOBUX rasiB, MOTr0 BIJIUB Ha IAaPpHUKOBUM
e(peKT CUJBHIMIMI 3a BILIUB ByIyieKucijoro raszy y 20-25 pasis.

OcraHHiMM pOKaMM KOHIIEHTpAIliA MeTaHYy B IIOBi-
TPi CyTTEBO B0iJBIINYETHCA Uepe3 iHTEHCUBHUN PO3BU-
TOK TBapMHHUIITBA: KOXKHA KOpoOBa 3a 0Oy BUIIYCKAae
oam3pko 300 1 MeTaHy, a mOroJiB’A KOpiB B YKpaiHi
cTaHOBMJIO moHAnA 1,5 MJH, He BpPaxOBYIOUM iHIIY Be-
JUKY porary xymo0y.

Meran sasBuuaii 30epiraroTh 3a MiIBUIIEHOTO THC-
Ky B CHeIiaJIbHUX CTajieBUX OaJioHax, modapOoBaHUX
Y UEepBOHUU KOJIip.

MeTaH y npupogai

Metan — momupeHa B OPUPOAL pedyoBMHA. BiH MicTuThCsA Hacam-
mnmepen y IPUPOSHOMY Trasi, AKWA yTBOpUBCA B JiiTocdepi Semuri
3 POCJIMHHOI CUPOBUHUW MiJILIOHM POKIB TOMY. YMiCT MeTaHYy B IIpH-
pomHoMy rasi craHOBUTH 77-99 % 3anexkHo Big pomoBuina. Taroik
MeTaH MiCTUThCA B CKJIAAi PYAHUKOBOTO (TOrO, IO BUMIJIAETHCS
B KOIIaJIbHAX) i 60J0THOTO (TOrO, IO BUIAIIAETHCA Ha 00J0Tax) rasis.

B Vkpaini 3anacu meTaHy (IpUPOZHOTO rasdy) OIiHIOKTH ITPUOIN3-
HO B 1,5 Tpau m3 (28-me micie 3-momixk ycix xpaim csiry). Haibinbimi
pomoBUIIa rasdy B YKpaiHi 3ocepemkeni B [HimpoBcbKo-IloHEITBKOMY
Ha(drorazonocuomy perioui (repuropis IlomraBchbkoi, XapKiBCBKOI,
Cymcbkoi Ta I[mimpomerpoBcbkoi obOsacteit) i B IlepeakaprarcbKomy
ponoButii (reputopis JIbBiBCchbKOI, IBaHO-@paHKiBCchbKOI, YepHiBeIbKOI
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obJsiacreif). 3HAUYHI MOKJAAW TPUPOJHOrO Tady € Ha PiBHUHHIN uYa-
ctuHi Kpumcskoro miBocTpoBa Ta B YopHOMOPCHKOMY I A30BCHKOMY
miesabdax. Tarkoxk Ykpaima Mae IIepCIeKTHUBU BUJOOYBAHHS IIPHPOI-
HOTO rasy cBiToBOro macmiTaby B IIiBHiIUHi# yacTmHi YOPHOMOPCHKOTO
meabdy, e IMPUITYCKAIOTh iCHYBaHHA HAMWOIJIBIIIOTO POAOBUIIA MIPU-
poxHOro rasy mig gHoM YopHOro mopd.

3HauHi 00cATM MeTaHy iCHYIOTHL Ha 3eMJi y zas3ozidpamax (rpo-
IYKTaX CIOJYYeHHsS MeTaHy 3 BOHoio). Taki CIoJyKM iCHYIOTH JIuIIe
3a YMOBHU HU3BKOI TeMIepaTypu Ta BUCOKOI'O THCKY, TOMY TPaIlJIAIOTH-
cA TepeBaKHO B MiBHIUHUX MOPAX 1 3aJATailoTh Ha TVIMOWMHI OJM3BKO
1 kM. 3amacu Takoro merany omniHoOTE y 100 pasiB Giabmimmuy, HidK
3aracu BCiX pO3BilaHMX Ha CHOTOJAHI POMOBUII IPUPOIHOIO Iraay.

OkpiM TOKJIAAiB IIPUPOJHOTO rady, YTBOPEHUX y NaBHUHY, MeTaH
y OOMITHHUX 00csrax YTBOPIOETHCS BHACJIJOK JKUTTEMiAJIbHOCTI ne-
AKUX aHaepoOHmX MikpooprauisamiB. Ili MiKpoopraHisamm mnomrmpeHi
B OOJIOTHiI# BOmi. A IIle BOHM YacTO iCHYIOTH y cuMOio3i 3 TBapuHa-
MU, 30KpeMa, Y KHUIIEeYHUKY JIOTUHU.

7 )

lasorigpatn € knatpaTHUMK cnonykamu (Big nat. clathratus — ToW, Wo 3aKpw-
TUA rpaTkaMu, MOCAfKeHUI y KNiTKy), abo cnonykamm BKOYeHHA. Knatpat-
HUMW Ha3MBalTb CMONYKKW, Y AKUX MasieHbKi Monekynn (Taki AK y MeTaHy)
po3MilleHi B MOPOXHMHAX MiX MoONieKynamy BOAM (AK 300pa)KeHO Ha MasltoH-
Ky). Taki cnonykn xapakTepHi ana 6araTbox rasyBaTuvx PEYOBMH, 30Kpema,
MeTaHy, afie BOHM CTilKi nnwe 3a yMOB BMCOKOrO TUCKY Ta HU3bKOI TemnepaTty-
pu. Y pasi notpanfAHHA TigpaTy MeTaHy y 3BUYarHi YMOBM BiH PO3K/afaETbCA
Ha rasyBaTuil meTaH i pigky Bogy. OguH ob’em rigpaTy MeTaHy MoOXe BUAIIUTY
160-180 06’emiB umctoro rasy!

KnatpaTt meTaHy Bynosa knatpaTy meTaHy
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XiMiyHi BNacTUBOCTi MeTaHy

MNpuraganTe, AKi PEYOBUHN YTBOPIOKOTbCA BHACNIAOK 3rOPAHHA METaHy.
Yy MOXNMBe HenoBHE OKUCHEHHA MeTaHy 3a HecTaudi KUCHI0? fKi pevyoBuUHM
YyTBOPIOBATUMYTbCA?

Meran — ropiounii i BuOyxoHeOe3IeuHHii ra3. 3a JOCTAaTHBLOI KiJjb-
KOCTi KHMCHIO BiH 3Trops€ 3 YTBOPEHHAM BYIJIEKUCJIOTO Tady U BOIU:
CH4 + 202 = COz + 2H20
3a HecTaui KHCHIO MeTaH OKMHC-
HIOETHCS HEIOBHICTIO 3 YTBOPEHHSIM
YaJHOrO Trady abo caski:
2CH, + 30, =2CO + 4H,0
CH4 + 02 = C + 2H20
1’~ OcTaHHIO peakI[ilo IITMPOKO 3a-
A b CTOCOBYIOTH VY IIPOMMCJIOBOCTi IIJIs
Man. 21.1. 3ropsAHHA MeTaHy: ONeP:KAHHA Caxi, AKY Y BeJUKHUX
A — 3a JOCTaTHbOI KifIbKOCTi KUCHIO; o0cArax BHUKOPHCTOBYIOTH JJA BHU-
B — 3a HecTaui KuCHIO POOHUIITBA aBTOMOOIILHUX IITHH.
OO0 fisvivecn Ginoue ) )
B YKpaiHi ra3oBe ocBiTneHHA Bynuub (i3 BUKOPWUCTaHHAM MeTa-
Hy) yneple 6yno 3anpoBagxeHo y JlbBosi 1858 poky. 3rogom
Take ocBiTneHHA 3'aBunoca B Opeci, Xapkosi, Kuesi ta YepHis-
uax. MNisHiwe B UMx MicTax ras novyanu BUKOPUCTOBYBATU
AK Manueo.
Po6ota 3 iHpopmauicio NG
267. Ymuepiie unctuit meTad no0yB iTamificekuit pisuk Aneccauapo Boabra
1778 poKy: BiH BumiauB iioro 3 60JIOTHOTO ra3dy, HATXHEHUMN CTATTEIo
Beum:xamina ®Ppankiaina «IIpo roproue mosBiTps». 3a A0AaTKOBUMU
IKepesiaMmu iH(opMmarliili miAroTyiTe IOBiIOMJIEHHSA IIPO BiAKPUTTSA
1 gocrmimskeHHS MeTaHy. YoMy MOro HasBalu «TOPIOUYUM HOBITPAM» ?
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262. IlopiBHaiiTe (pisuuHi BJIACTHBOCTI MeTaHy, BYIJIEKMCJIOI'O rasy Ta
KucHio. Skmit i3 1mwmx rasiB mae HalimeHmry ryctuny? Haiimen-
1y / HafOiIbIlly PO3YMHHICTE V BOMi?

263. 3a remueparypu 0 °C posunuHicTs, MeTaHy y Boai craHoBuTh 0,04 r Ha
1 xr Bogu. OOUMCIITH MACOBY YacTKy MeTaHy Yy BOAHOMY PO3UMHIi 3a
0 °C. IlopiBHAlTEe 3 MAacOBOIO YaCTKOIO BYTIJIEKKCJIOIO Tady Ta KHCHIO
Y BOOHOMY PO3UMHiI 3a YMOBM MaKCHMAaJbHOTO iXHBOTO PO3UMHEHHS.

264. I3 momaTKOBUX /[OiKepes [gisHaiiTecs Hpo BHUPOOHHITBO Oiorasy. Ym
€ y ckJyani O6ioragdy meraH? 3a AKMX YMOB YTBOPIOETHCs Oiorasd? Ilis
AKUX MOTped Moro BUKOPUCTOBYIOTH? IliAroTyiiTe mpeseHTAIIifo.

Bupo6HUUTBO 11 3acTocyBaHHA Giorasy

=\
/*“*v f\\“v
(@) S (@ S

265. [MismaiiTecs NOpO BHUPOOHUIITBO TyMH [OJsI aBTOMOOIJIBHUX IIIKH.
3 AKOoI0 MeTol0 Mo Hei momaroTh caky? IligroryiitTe moBimomieHHs.

266. PosunnHicTs MeTaHy y Bozi 3a 0 °C cranoButh 0,04 r Ha 1 Kr BOaH.
OG6unciaiTe 06’eM MeTaHy, AKWHA MOXKHA BUIIJINTH 3 PO3UMHY 3 MaK-
CUMAaJIbHUM YMiCTOM MeTaHy 3a Takoi Temmepatypu macoio 1000 xr.

267. O6uucaiTy MiHmiMmanabHHUE 00’°eMm MeraHny (H. y.), BUTIK SKOro 3 moGy-
TOBOI ra3oBOi Ieui MOKe COPUUYMHUTH BUOYX Ha KyxHi. [Ipuiimirs,
mjo mioma KyxHi cramosuTh 10 M2, Bucora creni — 2,5 M, immmi
naHi sHaimgiTh y Texcrti maparpada. (Ilam’aratitTe, 1110 BUTIK OyAb-
AKOI KiJZbKOCTi rasy € BKpaill He6e3IIeuHOI0 CHUTYyalliero!)

268. 2015 poKy CHOMKUBAHHA IIPHUPOSHOTO ra3dy B YKpaiHi CTaHOBMIO
O0musbKo 34 muapxa M3 Ha pik. 3HAUAITL v TexkcTi maparpada HeoOXim-
HY iH(QopMaIlliio Ta 00UMCIIiTh, HA CKiJIbKM POKiB YKpaiHi BHCTAYUTH
BJIACHUX PO3BilaHMX 3amaciB IPUPOJHOTO Tady 3a YMOBU CHOXKUBaH-
Hs Ha TaKOMYy caMOMYy PiBHi.
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Po3ymiHHa aBuw, npupogu (po6ota B rpynax) I

269. 3a IKOI0 03HAKOIO MOYKHA BUSBHUTH, II[0 AJA 3TOPAHHSA rasy B raso-
Bill meui He BMcTauae KUCHIO? IKMMM MaOTh OyTH BaIllli Aii B TakoMy
pasi?

270. 3a AKOI O3HAKOIO MOYKHA BUABUTHU BUTIK IIPHUPOJHOIO raszy B IIO-
MemkaHHi? K ciuain giatm 3a nmux obcraBuH?

271. Bubip MmepranTany IJis HaJaHHS 3allaxy IPUPOJHOMY rasy He BHUIIAJ-
KOBUI: HIOX JIIOAUHU MOJKEe CHPUUHATU 3alax MepKalTaHy, HaBiTb
axmo B 1 o1 moBiTps itoro Oyze auie 10716 mosb. ¥V Takiilt KoHIleHTpAIil
HaBiTH co0aka He 3JaTHUUN BiguyTH Iei s3amax. € Iie ogHa IpUYMHA:
caMe JOMIIIIKM MepKallTaHy JA0Th 3MOT'Y BUSBUTH BUTIK IPUPOSHOTO
rasy 3 TrasoIIpPOBOJiB, OCKiJIbKHK HAJ MiCIleM BUTOKY OYIAYTb KPYK-
JA9Tu cTepB’ATHUKU. IloAcHITH, i3 AKOI0 MeETOI0 MOmAaloTh ONOPAHTU
IO IPUPOSHOTO rady, a TaKOYK YOMY II[i OJOPAHTHU IepPeBaKHO MAaloTh
3amax simcoBaHoro Mm’sca. ¥ MOJATKOBUX [M)Kepesax 3HaWAiThL iHdop-
MalIlilo Ipo peasbHi BUIAAKM, KOJHU IIe JOIIOMOIJIO BUABUTU BUTOKM.

272. IlpupogHuii ra3 — OAWH i3 HaNBaKJIMBIIIIMX TOBapiB CBiTOBOI eKo-
Homiku. TpaHcmopTyoTh #oro 3asBmuyaili TpPyOompoBogaMu abo
raukepamu CIII' (ckpamieHoro mpupoaHoro rasy). Ik Bu BBasKa-
eTe, AKi BUTpaTM BUHMKAIOTH IIiJi Yac opraxisarii Ta sailicHeHHA
TPAHCIOPTYBAaHHSA MPUPOTHOTO Tady KOMKHUM i3 mux cmocob6iB? Oiri-
HiTH, Yy AKOMY CTaHi (rasyBaTOMy UM CKPAILIEHOMY) TPAHCIOPTYBaTHU
eKOHOMiuHO moIigbHinme. ¥ axomy — Oesmeunime? IlepeBipre cBoi
OPUOYIIEeHHA 3a JOJATKOBUMU I:KepejgaMu iH(opmaririi.

273. IlepeBossarh ckpamaenuit npuponuuii ras (CIII') uepes okean y cie-
miagdpHUX TaHKepax. CKpaljeHNH ras MOMiIlaloTh Y BeJIMUYe3Hi Oaku
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274.

275.

(ramkm), aki 3a OymoBoio HarangyioTh mocyauny Jpooapa (muB. c. 77).

OmHak cKpamJieHM# ras3 He MoOKHa 30epiraTu B IMiJILHO 3aKOPKOBAHUX

€MHOCTSX, TOMY IIi TAHKU OOOB’A3KOBO MAIOTh CHOJYYATUCSI 3 aTMO-

cepoio. Uepes Ie yacTHHA CKpAIJIEHOI'0 ra3y 3a 4ac IepeBe3eHHs BU-
napoByeTbcA. OMiHITH MPaBUIBHICTh TBEP/KEHb IMOAO TAKOTO CIOCO0Y

TPAHCIIOPTYBAHHA CKPAILJIEHOTO raay.

B T'a3, AKUI BUIIAPOBYETHCSA 3a UaC TPAHCIOPTYBAHHSA, NOIIJIBHO BU-
KOPUCTOBYBATH AK IaJIbHE IJA TaHKEPiB, AKi 10T0 TPaHCIIOPTYIOTh.

B Bygosa TaHKiB 3a THUIIOM «TepMoca» HeoOXigHa, abu pigmHa Bce-
penuHi AKoOMoOra MeHINle HarpiBajacsa AJA 3amo0iraHHA HaIJIHUII-
KOBOMY BUIIapPOBYBaHHIO.

B BunapoByBaHHS CKPAIIJIEHOTO r'ady B IIMiJIBHO 3aKOPKOBAHOMY TaH-
Ky CIIPUYUHSAE MiABUINEHHA TUCKY BCepennHi, TOMy MOKe CTaTH-
cs BUOYX.

fx Bu BBasKaeTe, UM iCHYIOTH ITPOMMCJIOBI CHMHTETUYHI cmmocobu omep-

sKaHHA Merany? OOTI'PpYHTYHTe CBOIO AYMKY.

Omuu i3 JjabopaTOpHUX CIIOCOO0IB OJep:KaHHsS MeTaHy — TiapoJIis
aJIOMiHIN Kapbixy, AKMI BiAOyBaeThbCA 3a XIMIUHMM PiBHSHHSIM:

Al,C, + 12H,0 = 4A1(OH); + 3CH,T

3a mepeKJagoM 3 IPelbKoi 2idpo — «Boga», Ji3ic — «PO3KJIATAHHS»,
a TaKOXK 3a PIBHAHHAM peaKIlil HNOACHITH 3HAUEHHA TepMiHA «Trixpo-
Jaiz». OOuwmciiTh 06’eM MeTaHy, AKHWI MOMKHA Oep:KaTH TIiaposizom
adoMiHilT Kapbigy macoio 360 r.

Oro! Toxx mMeTaH — Ue He NpocTo
ras gnsa KyxHi.

Came Tak! MeTtaH — Ue i Baknusumn
€HEeproHoCiN, i UiHHUIA NpUPOAHUNA
pecypc anAa npoMmcioBocTi. [onoBHe —
06epexHO 3 HUM MOBOAUTMCA.

ay

ey
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KOJIOObII' KAPBOHY.
NMAPHUKOBUN EDEKT

3a ocTaHHi NiB POKY MW 4acTO Manum Crpasy 3 XiMIYHUMMU
ABMLLAMYM 3@ y4acTio crnonyk KapboHy. 30aeTbca MeHi,
Wo B npupoai BigbyBaeTbca Moro Konooo6ir, sk i OKcureHy.

ABXeX, y 6araTbox peakuiax
BUTPAYAIOTbCA N YTBOPIOKOTbCA Pi3Hi
Mnoro cnonyku, Akux 6arato B AOBKini.

Hymo, nigcymyinmo Bigomi
HaM NMPUPOAHI ABMLLIA
3a yyacTio cnonyk Kap6oHy.

Kap6oH y npupogai

Kapbor micTuThbcsA y cKJIami 6araTbox PpPisHUX CHIOJAYK (OpraHiuHUX
i HeopraHiyHUX).

IIpocti peuoBunu KapboHy MicTATbCA B KaM’SHOMY BYTijIi. AJ-
Ma3 i rpagitr — me Takoxk mpocTi peuoBmHH KapOomy.

Haii6inpme aromis KapOony MicTuThbCA y CKJIASHUX PEUYOBMHAX,
i3-TIOMisK AKWX MOMKHA BUIIJINTU TaKi OCHOBHiI rpymu:

B opraHiyHi pevyoBMHU y cknagi 6iomacy M opraHiyHi PeYoBUHM Yy CKnagi npupop-
POCNVH, TBapuH, rpmnbiB ToLlo Horo rasy, Topoy, HadpTh TOWO
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B opraHiyHi peyoBUHN B rpyHTax B HeopraHiyHi PeyoBUHN, 30KPeEMa,
(ix 3a3BMYa’ Ha3MBalOTb F'YMyCOM, BiH y cKnagi KapboHatiB: coau, Kanbuuty,
3YMOBJIIOE POAIOYICTb IPYHTIB) MapMypy, Kpenau Towo

dikcyBaHHA rasyBaTtux cnonyk Kap6oHy
=

AKkni npouec HasmBalTb PpoTocMHTe3oM? lNpuragante XiMiuHe PIBHAHHA, AKAM
onucytoTb GOTOCUHTES.

Is-momizk rasyBatux cnoayk KapOoHy HaWmoOmuMpeHimuMm € BYyT-
JeKucauii ra3 i MeraH. ¥ BeJUKHUX 00cATaxX BYIVIEKUCJIUIN Tas IIo-
TVIMHAIOTHh POCAWHU IIig yac (poTocHHTE3y. Y TaKuil cmocidé rasysari
cnonyku KapOGony («rasyBaTtuit» KapOoH) mmepeTBOPIOIOTHCSA Ha opra-
HiuHi pedyoBMHU y cKJami Oiomacu («opraHiunuii» KapOoH).

doTocnHTE3
6CO, + 6H,0 + enepria (hv) = C¢H,,06 + 60,1

=@

St

O KapboH y cknagi rniokosm
(«opraHiuHun» Kap6oH)

KapboH y cknagi Byrnekucnoro
rasy («rasyeatuin» KapboH)
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Ha 3emni Benuki obcAry Boau KOHTaKTYyOTb
i3 NOBITPAM, YHaCNifOK YOro BYrNeKMCIUN
ra3 po3uYMHAETbCA Yy BOfdi. 3a NEBHUMM
ouiHkamy, y CBITOBOMY OKeaHi pO34YMHEHOro
BYrfiekncsaoro rasy mictutbca 8 100 pasis
Ginblue, HiX rasysatoro B atmocdepi.

Benuki obcsrv Byrnekucioro co DotocuHTes
rasy y CBiTOBOMY OKeaHi K
MOFMNHAIOTLCA OPraHi3Mamm PosUMHEHHS ’
nig yac ¢porocuHTesy. Takox oLl ...‘
6 3 yTBOpeHHﬂM Qo
arato BYINIEKNCIIONO rasy
H o, REE
NepeTBOPIETLCA Ha KapboHaT- éﬁ (DlTonnaHKTOH
HY KMC/IOTY Ta CMOMXMBAETbCA g. Moriocku

TBapvHamu (MostocKamu,
KopasnoBumy nosinamu ToLo),
AKi «nepepobnATb» MOro Ha
KanbLii KapboHart. Llein kanbuii
KapboHaT CTa€ OCHOBO iXHiX
yepenawok (MyLluenb), eHpo-

I eK30CKeneTiB TOLLO.

Bigpmepni pewTkn MOMIOCKIB, AKI Hakonuuy-
I0TbCA Ha AHi MOPIB i OKeaHiB, 3a MiNblOHK
POKIB MepeTBOPIOIOTbCA Ha MOKNagu Kpengw,
BaMHAKY Ta Mapmypy.

YcepenyHi yepenawoK AesKi MOMIOCKN
3 KanbLil KapboHaTy yTBOPIOKTb MEPNHN.

YTBOpeHHs rasyBaTux cnonyk Kap6oHy

Is-momisk rasyBatux crnoayk KapOoHy Haibinble BUAIIAETHCA BYyTJIe-
Kucjioro ragy. I[kepesia BYIVIEKMCJIONO rady MOXKYTh OyTu OGioreHHH-
MU, abioreHHMMU I aHTPOIIOTeHHUMMU.
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Biorennuii ByrjieKuCJIuil Ta3 BUAIISIETHCSI B IpoIecax:

IUXaHHS OpPraHisMiB;
THUTTS PEINTOK OpraHisMiB i OpomiHH;
OKVCHEHHSI T'yMYyCy KHCHEM IIOBIiTpA.

AOioreHHU# BYTJIEKUCJUN Ta3 BUIIJIAETHCA MEPEBAKHO BHACJIIIOK
JIICOBUX TOKEXK 1 BYJKaHIUHOI MiAJBHOCTI.

AHTpoONOreHHi mijkepesia BYIJIEKHCJIOTO ra3y B atmocdepi:

3TOPSAHHA IajuBa (IepeBUHU, BYTiJjsA, O€H3WHY TOIIO) B aB-
TiBKaX, Ha TEIJIOEJEKTPOCTAHI[IsAX, MiJ] Yac OIlaJIOBAHHA IIO-
MeIIIKaHb TOII[0;

xiMmiuHi mporecu BUPOOHHUIITBA (I[YKPY, IIEMEHTY TOIII0);
CIIAJIIOBAHHS CMITTA I OIIAJIOTO JIMCTS.

,El,)Kepena BUKNAIB BYIIEKMNCIIOro rasy

n . oi B e e e B 8000
poaHanisynTe rpadiku, 1 ! ! §
0 BifjobpaxaloTb [Kepena yeboro B 7000
t p, P pxep —— HadTtonpogayktu :
BMKUAIB BYrNeKUCSIOro rasy. — Byrians . . 6000
Ha3BiTb npnunHn 36inbleHHA — MpupopHuii ras § £
Takux AXkepers. BI/IpO6HI/ILI,TBO ”T ””””””” 5000 g
LEMEHTY ””Wi ,,,,,,,,,,,,, 4000 =
| | | | °
e et it 3000 =
1 1 1 : =
dpeorensaneannes R BRSNS R 1~ S 2000
e ‘ 1000

1900 1950 2004
Poku

1800 1850

OxpiM ByIJIEKHCJIOrO rasdy, B aTMoc(epy IIOTPAILISE TAKOXK MeTaH.
IIpupoguumMu askepesaMu METaHY € TaKi Impouecu:

aHaepoOHe THUTTA B 00JIOTaX;
pOBKJIaJaHHA Tal3oripaTiB yHACIiAOK MiABUIIIEHHA TeMIeparTy-
pu Bogu CBiTOBOrO OKeaHY;

KUTTEMIANBHICTD TBAPUH, Y SAKUX MeTAH YTBOPIOETHCA B KU-
IIeYHUKY.
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Konoob6ir Kap6oHy

Bigomi BaM 1mpomecu 3BA3yBaHHA I YTBOPEeHHA cHoayk Kap6omy
MOKHA YABUTH, AK KOJI000ir (maJu. 22.1).

. n "
ennA ByNnKaHis —_pm"”c"\oiﬂm,,,m
onee® An
2 CnanoBaHHA
0.

= (\0* BUKOMHOIo
nanusa

oﬁMka‘I‘/Ie

L,

Bo HMG
DoToCuHTE3

MOHIOCKI/I )
MNepeTBOpEHHA K © Gt R 9488
CaCO,Ha cunikaTu 20F i
v . & ITONNMAHKTOH
Ta BUBiNbHeHHA CO) . 3anuwkn |
BliAMepnnx opraHiamis

) \
m BuiKonHe nannmBeo

Man. 22.1. Konoobir KapboHy B npupogi

MopiBHANTe Konoobir KapboHy

3 Konoobirom OkcureHy (§ 11, man. 11.2).
Yn MOXKHa CTBepXyBaTW, LLO Hanpamu
BMTPAT KUCHIO 36iraoTbca 3 HanpaMamu

YTBOPEHHA BYINIEKNCIOro rasy? AHIMaUinHUA ponnK
«Konoobir Kap6oHy B npupogi»

rnk.com.ua/ E‘
110998 E.—

MapHukoBun edekTt

Ti 3 Bac, XTO OYB y TEILINIli, 3HAIOTh, AK TaM TEILJIO Ii BOJIOTO HaBiThb
3a XOJIOAHOI moroau 30BHi. BoJoricTe moBiTps B TemyuIli 3yMOBJIEHA
BUIIADOBYBAHHSAM BOJAW IPYHTOM 1 IIOBEPXHEIO POCJUH (JIUCTKAMU,
creblaMu TOINO), a MiABUINEHA TeMIleparypa — BeJIUKHM yMiCTOM
BOASAHOI IIapu B IIOBITpi.
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Bogsana mapa ¥ immr rasm B IOBiTpi (BymieKmceawmii ras, MeTaH
TOII0) CIPUYUHSIOTh NAPHUKOBUL egerxm. BiH BuHUKae uepes Te,
10 IIi ras3wm posirpiBailoThbCs Big TemaoBoro BulpoMiHOBaHHA CoOHIA
Ta Bifg TemysoTu 3eMHOI moBepxHi (Masa. 22.2). Orike, yacTUHaA eHep-
rii CoHIIA He BiAOMBAETLCA Bia moOBepxHiI 3eMJii, a BUTpavaeThCs Ha
posirpiBamusa arMoc(epu. Uepes mapHUKOBUII e(PeKT cepegHs TeMmIle-
parypa moBiTpa 0insa moBepxHi 3emuti mopiBHIOE 0sm3pKo +15 °C. Bes
HapHUKOBOro edexkTy BoHa Oyna 6 Bim —18 mo —23 °C.

Kpi3b uncty

aTMocoepy ATMOCHEPOIO Ta 3EMHOI0 MOBEPXHEID

Big CoHus BiIOVMBAETLCA BUMPOMiHIOBaHHA 103 BT1/m?
noTpannse

BUMPOMIHIOBAHHSA Binbvite coHsiuHe Ta TennoBe
343 B1/m? BUMPOMIHIOBaHHA 3eMi
rybuTbcsi B KOCMOCI,
ycboro 240 B1/m?

Ha nosepxHio 3emni notpannae
BUMPOMiHIOBaHHA 240 BT/m?

3emMHa NOBEPXHA MOMIMHAE BUMPOMIHIOBaHHSA
168 B1/M?, sike NMepeTBOPIOETbLCA Ha TEMJIOBe
Ta BUMPOMIHIOETbCA MOBEPXHE B aTMOcdhepy

Man. 22.2. BUHVWKHEHHA NapHUKOBOro edeKkTy

MpoaHanisynte manioHOK 22.2 Ta BM3HauTe, AKa 4yacTka Big eHeprii CoHuA
YTPUMYETbCA MOBEPXHE 3eMni, a AKa — aTmocdepoto.

IIpoananisyiimo maui 3 Tabuuiii 4 «Ilapaukosi rasm» (c. 206): HaM6iIBL-
IITe Ha MapHUKOBUY e(DeKT YILJINBA€E BOAsAHA Hmapa. TaKoK 3HAUYHWN «BHE-
COK» Y BYIVIEKMCJIOTO rady. I xoua 1oro BMiCT y IIOBITPi 3HAUHO MEHIIINIHI,
Hi’K BOAAHOI mapu, aJje Horo mapHUKOBHUII (PaKTop HabaraTo OiJIbIINI.
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Ta6bnuuya 4. MNapHWKOBI rasu

s | Ycr o arwochepl, | Naprmosti ; ropruyonui
! edekKT, %
BogAaHa napa 1 0,1 36-72
Byrnekucnui ras 0,04 1 9-26
MeTaH 1,7-10* 30 4-9
Oson Ganesio bia aucorw)| 130 37
Okcupgun HitporeHy 3,0-10°° 160 1-3

%

CepefiHe 3HaYEHHH, 3aN1eXKUTb Bif BOIOroCTi NOBITPSA.
MapHWKOBUIN GAKTOP BUKOPUCTOBYIOTb AJ1A MOPIBHAHHSA NMapHUKOBOro epeKTy ABOX rasiB 3a 0fjHakKo-
BOI KOHLleHTpauii.

%%

Bu 3maere, 1[0 IpUpoOgHUME JKepeJaMi BYIVIEKHCJIOrO ra3y B IIO-
BiTpi € mporiecu, AKi BigOyBaOThCS MiJi yac BUBEP:KEHHS BYJIKAaHIB,
SKUTTENIATBHOCTI OPraHidMiB, BeJIMKUX JICOBUX HOXKeK (Maj. 22.3A).
AJle B oCTaHHi CTOJTTA 3HAUHO IIOCUJIMBCSA AHTPOIIOTeHHUN (haKTOp:
memaji GijibIlle BYTVIEKHCJIOTO Trady IIOTPAIise B aTMocdepy BHACJI-
IOK JIofachbKol migapHOcTi (MaJs. 22.3B). Bix cepemuam XVIII crourit-
T (BiT mOYATKY MOIHAYCTPiaJbHOI €loXU) YMIiCT BYIVIEKUCJIOTO Ta3y
B aTtMocepi 36inmbmiuBca Mmaii:ke B 1,5 pasa.

Man. 22.3. [Ixepena Byrnekucsioro rasy B atmMocdepi: npupogHi npouecn (A)
N aHTponoreHHa AianbHictb (b)
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30iIbIIIeHHA KOHIIEHTPAIlil BYIVIEKMCJIOTO Tra3y IIOCUJIIOE ITapHUKO-
BUU e(eKT, TOMY MiABUINYETHCA CEPEeIHA TeMIleparypa IOBiTpA. A 1e
301JIBbIITye BUMIAPOBYBAHHSA BOAU 3 OKEaHiB, IO TAKOXK IIOCUJIIOE IIap-
HUKOBUUA e(eKT. 3a HPOrHo3aMM, CYKYHHICTBH ycix (paKTOpiB MoKe
MIPU3BECTHU [0 ITiBUINEHHA CEPEeIHLOPIYHOI TeMmIepaTypu Ha IIJIaHeTi
Ha KiJbKa I'paAyciB, a OTiKe, JO TaHEHHS JLOLOBUKIB i migBUINeHHA
piBaa CBiToBoro okeamy.

VHacaimok T1Io0aJbHOrO MOTEIJIIHHA 3pOCTa€ iHTEHCHUBHICTH
1 KiJBbKiCTh eKcTpeMaJbHUX MOTOSHUX SBHUII: IIOCYX, IIOBEHiB, ypa-
ra"iB, AKi BiKe BimOyBaroThCA B PiBHMX perioHax CBITYy i, 3a IIPOrHO-
3aMU, IIOYACTilIAOTh Yy ManOyTHbOMY (Maj. 22.4).

Ilpupomo3axycHUKN ¥ HIPUPOMO3AXMCHUIIL 3BEepPTAlOTh yBary Ha
HeoOXigHicTh 00Me:KeHHSA BUKUIIB BYIVIEKHCJIOTO Ta3dy B aTmocdepy.
YV 1998-1999 poxkax maiiKe Bci KpaiHM CBiTy, 30KpeMa, YKpaiHa,
nignucann KioTChbKMI HPOTOKOJI, 3TifHO 3 AKHUM 3000B’s3ajucsa ado
3MEHIIUTU O0CATM BUKUAY MapHUKOBUX rasiB, abo 3bepertm ix Ha
piBHiI 1990 pOKYy.

Ilis mocsATHEeHHs ITiel MeTH HacaMmIlepel HeOoOXiJTHO BIPOBaIKyBa-
TH €HepProollaaHi TeXHOJIOTil, 3aMiHIOBATH BUKOIIHE IaJNBO Oiomajm-
BOM, BUKOPHMCTOBYBATH BiJHOBJIIOBaHi AKepesa eHeprii.

st BUpiIieHHs IPo0JieMy IMapHUKOBOTO e(eKTy CJIiJ TaKOoyK 3Bep-
HYTHU yBary Ha 30iJbIIIeHHA BMicTy MeTaHy B armocgepi (maua. 22.5).
Iloku 110 «BHECOK» MeTaHy B IIAPDHUKOBUH e(eKT He TaKWUil 3HAUHUM,

I
o Y

E...._-* _"“_‘%._L}.e__!.-

-

Man. 22.4. MNpupoaHi Katakniamu Man. 22.5. 36inblueHHA noronis'sa
4acTo € HacigKaMM rnobasbHOro Xypobu € ofHi€ 3 NpuUUYnH 30inbLIeHHA
noTenniHHA BMICTy MeTaHy B aTmocdepi
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aJie BupomoB:K octaHHiIX 300 pokiB ¥oro BmicT B arMocdepi HEBOIMHHO
gpocrae. lle moB’s3aHO 3i CTPIMKMM PO3BUTKOM TBapUHHUIITBA (IIPO-
Iecu TPaBJEeHHS XynoOu), pUciBHUIITBA (Tporecu OOJOTHOTO THUTTH),
a TaKOK B0iJIBIIIEHHAM ILJIOIi 3aXOPOHEHHS TBEPAUX MHOOYTOBUX Bif-
XomiB (IIpollecu aHAEepPOOHOTO T'HUTTS).

Po6ota 3 iHdpopmauicio I

276. Y momaTKoBHUX AsKepesiaxX SHAUAITH iH(popMaIliio mIpo mepiau: SK BOHU
YTBOPIOIOTHECS, AK 1X HOOYBAIOTh i BUKOPUCTOBYIOTE. IligroryiiTe ijro-
CTPOBaHE IIOBiJOMJIEHHS.

277. Y [omaTKOBUX [OiKepesiaX [gisHaWTecs, AK BHUPOOHHUIITBO IIEMEHTY
BILIMBA€E€ Ha IMapHUKOBUI e(deKT.

278. 3a marepiasaMu 3 AOJATKOBHUX AKepes 3aHOTyITe Hporuosu (axis-
IiB HIOA0 KJIiMaTHYHUX 3MiH y MaiOyTHbOMY. IlopiBHANTE pesyb-
TaTH CBOEl iH(pOPMAIIMHO-IIOMIYKOBOI MisIJIBHOCTI 3 pesyJabTaTaMu
OJTHOKJIACHUKIB / OMHOKJIACHUIID.

279. YV momaTKOBUX [iKepesax 3HAWAITL imdopMaliio 1omo o0caris ByrJe-
KHCJIOTO Tasdy, AKi MOTPamIAioTh ¥ MOBITPA 3 PiBHMX AHTPOIOTEHHUX
mxepea. 3pobiTh BUCHOBOK IIOAO0 Tay3ei MisgJbHOCTI JIOAWUHU, AKL
CJi MOIepHi3yBaTH AJA 3MEHIIIEHHS I[UX 00CHATiB.

280. 3uaiigiTe nmoTpibHy iHGopMAallilo Ta MOPiBHANUTE «BHECOK» HMPUPOIHUX
i aHTpPOHOTEeHHUX :Kepesl OKCHUIIB HeMeTaJiuHUX eJIeMeHTiB y ¢op-
MyYBaHHS KHUCJOTHUX [OIIiB.

281. 3a gomaTKoBMMU [IaKepeaaMu iH(popmarii mopiBHANTE «BHECOK» Y (hop-
MYyBaHHSA MMapHUKOBOTO e(eKTy rasdiB, AKi IOTpamIAoTh B aTMocepy
3 IPUPOTHUX i aHTPOIOTEHHUX I:Kepes.

282. Ha Temmneparypy mnoBiTpsa 0insa
MOBepPXHiI 3eMJIi MOKYTh yIJIUBa-
T IPUPOAHI YMHHUKU, 30KpeMa,
BYJIKAHiYHA AKTHUBHICTD.
I3 momaTKOBUX m:Kepes AisHaWTecs
PO BUBEpP:KeHHA ByJKaHa Tambo-
pa 1815 poky Ta iioro BIJIUB Ha
KJiMaT Ha pisHUX KOHTHUHEHTaX
y Hanbam:kui porxm. Iligroryiire Kanbpepa BynkaHa Tambopa
IOBiJOMJIEHHA AJd KJacy. Ha o. Cymb6aBa, IHAOHesin
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Po3ymiHHA sBuw, npupoau (po6ota B rpynax) I

283. OmuimiTh MpaBUJIbHICTH TBEPIKEHb.

B [IMo GinmbIrle BYTJIEKMCJIOTO rady HOTpaILige B aTMocdepy, TO 6irb-
mie iioro Oyme posumHATHCA yV BoAi CBiTOBOrO OKeaHy i HaBHaKWu,
TOXK MiK IIMMMU IIpOoIllecaMH iCHYeE IIeBHA piBHoOBAara.

B Temmeparypa B ApPKTHUIII 3pocTae MaiKe BABiUi MMIBUAINE, HiXK
y cepeIHbOMY Ha IIJIaHeTi. YHACHiJOK IIbOTO IIIBUJIINE TAHYTHL apK-
TUYHI JIbOJOBUKU Ta MOPCHKUM JIif.

B Y cepemHbOMY OiJBIIiCTh MaTepPUKOBUX PETiOHIB HArpiBamoTbCs
MIBUAINE, HiXK OKeaHU, Yepe3 PiSHUII0 TeILJIOEMHOCTI BOAM ¥ CYIIIi.

B Jlompu HasABHiI 3HAHHA IPO KJIMaTUYHiI cucTeMH, icHye Iie 0Oa-
raTo HeBiOMMX UMHHUKIB: HNPUMipoM, He BCi mpolecu B3aeMoOjii
MiK aTmMoc(eporo, OKeaHaMM, CyXOHoJioM i Oiocdeporo 3poaymisi
abo mepembauyBawi.

B Xoya MeTeOpPOJIOTH MOXKYTh IIPOTHO3YBATH IIOTOAY Ha KiJIbKa
OHIB, KJIMATHUYHI IPOTHO3U HPAIIOIOTh 3a iHIIMMU HOPUHIIUIAMU,
y AKuUX Tpeba BMBUATU TOBrocTPoKoBi TempaeHii. IToroma — 1ie
JIUIITe KOPOTKOCTPOKOBUM BUSB KJIIMATUUYHUX TEHIEHITil.

Oni"iTh ynams misJbHOCTI JIOAMHU Ha KoJyioo0ir Kapbony: BupyOy-

BaHHSA JiciB, BUPiBHIOBaHHSA T'PYHTIB AJsa OyayBaHHA mopir i Oymi-

BeJIb, OPAHHS 3eMJIi, BUPOIIYBAaHHSA CiIBCHhKOTOCHOIAaPChKUX KYIBTYD,

poO3BelleHHA BeJUKOI poraroi xymoOu, 3aMiHa IajmBa B KOTeJIbHil

3 IPUPOJHOTO Tady Ha CMITTd, OCYIITyBaHHSA OOJIiT.

285, ITapHuKoBHUIl (PaKTOp XJIOPOPTOPOBYIJIEBOAHIB, AKi BUKOPUCTOBYIOTH

AK (peonu, y 23 Tuc. pasiB 6igbinmii, HiK y BYIJIEKUCJIOTO Tra3y.
SIK BU BBajKaeTe, YOMY CTOCOBHO (PPEOHIB HATOJIOIIYIOTH IIEPEBaK-
HO Ha ixHili 3arposi 030HOBOMY IIIapy, a He Ha IOCHJEHHI ImapHU-
KoBoro edexty? (IIpo ozoHOBuUII miap Bu MoKeTe mpurazatu 3 § 12.)

286. 3a mamoHKOM 22.2 BH3HAUTE IPABUJILHICTH TBEPAKEHbD.

B KinekicTs eHeprii, 1mo posciioeThbcsa 3emMjae0 B KOCMOCi, OijbIra,
Hi’K TOTpamifge Ha 3eMJIIO.

B 3emHa moBepxXHA moryimHae 4/5 eHeprii, 1Mo Ha Hel IMOTPAaNJSAE Bif
Couiid.

B VY BUIIAAI TEIJIOTH 3eMHA MOBEPXHA BUIIPOMiHIOE MeHIe 2/3 IIo-
TJINHEHO1 eHeprii.

B 3eMHA MOBEePXHS BUIPOMiHIOE eHepriio B Y®-miamasowxi.

B Bausbko 30 % COHSYHOTO BUNPOMiHIOBAHHSA BilOMBAETHCA 3€MHOIO
HOBEpXHEI Ta aTMocdeporo.
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287. Ilpoanaisyiire Tabauiro Ha c¢. 206 i maifite BigmoBiAi Ha 3ammTaHHI.
B fdxwuit i3 rasiB BuABJAE HAUCHJIbHIININN MapHUKOBUIN edheKT?
B fdxwuit i3 rasiB HaulbijgbIlle BIJIMBA€ Ha TeMIepaTypy IoBiTpsa?
B 3-momixk rasiB 3 icTOTHMM yMicTOM y MOBiTpi (3a BUHATKOM BO-
ISHOI ImapuW) BU3HAUTE TOH, IO HAWCUJILHIINIE BIJINBAE HAa MapHU-
KoBUuli e(exT.
288. 3ampormouyiiTe 3axif, AKMH B MOIJIN O IiATroTyBaTU IJIs IIOIIMPEH-
HA y BamIiit rpomani imdopmarrii miomgo mapHUKOBOTO e(EeKTy Ta TJIo-
0anbHOTO mOoTeILTiHHA. IligroTyiiTe JUCTIBKM AJIA TaKOTO 3aXOXdy.

289. Yu Mo:kHA OSHO3HAYHO CTBEP/KYBaTU, IO €IWHOI IPUUYUHOIO TJIO-
0aJIbHOTO IIiABUINEHHSA TeMIepaTypu IOBiTpA Ha 3eMJIi € BMiCT ByTJie-
Kucjoro razy B armocdepi? HasemiTh aprymeHTH «3a» i «IpOTH».

OTXe, KoOnn 3ayBaXylOTb Mpo BMMB pPevoBUH
Ha Halle »XNTTA, TO Ue He npocCTo naTeTUYHU BUCHIB.

Tak. Hikonn 6 He nogymana, Wo ABi
CrONyKN MOXYTb YMJIMHYTW Ha pilleHHs,
KyrnyBaTn KOHAWLIOHEP 4 Hi.

Ane Ha KnimaT niaHeTu BMAMBAlOTb
He nuwe BYIMEeKUCNN ra3 i MeTaH.
€ wWwe 6araTo YMHHMKIB, NPO AKi,
MOXJINBO, MU LL|€ HE 3HAEMO.
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HABYAJIbHE AOCNIOXEHHA Ne 9 %

«Mopenioemo napHUKoBuin epekT» O]
rnk.com.ua/
Il Lo € meTolo Hawoi po6oTu? 110987

HocuiguTy 3ajJleKHICTh MiXK CKJIAQIOM Tas30oBOi CyMiIlli Ta TapHUKOBUM
edeKkTOoM.

Il Lo Ham 3Hapo6buTbeA?

ObnadnanHa: BeIUKi mocynuHu (TPUJIITPOBI CKJIAHI OaHKM, HEBEeJIHKi ak-
Bapiymu, maacTukoBi OyTuii Ha 5 g abo 10 ), moOyToBi TepMomeTpu, miKe-
pesio TemJoTu (JlaMIIM PO3’KaplOBaHHA, iH(ppauepBoHi o6irpiBaui).
PeyosuHu: micok, BoAsHaA Iapa (IKepesio, HAampuKJal, Yalika 3 OKPOIIOM),
ByIJIeKUCIUII ras (m:xepeso, HaIpukJjanm, amapar Kimma).

Il Bu3sHauyacMoO PU3UKMK

Bu maeTe mparoBaTu 3 eJEKTPUUYHHMU IIPUJIAJAaMU Ta pPeareHTaMUu s
OJlepsKaHHs BYyIVIEKHcJoro rasy. SIki HeOesmeuni Ta mpoOseMHi cuTyairii
MOXKYTh CTaTHCA Hig yac poboTu i3 muMm obJagHAHHAM 1 peakTuBamMu?
Axumuy maroTs OyTu Bamii gii B pasi HeGesmeku?

Il Lo mu maemo 3pobutn?

3amponoHyiTe IIJaH OOCTiMKEeHHS.

AKi 06'ekTV Cnig nigrotyeBaTy, WO6 AOCNIAWTY BRAMB BYINEKUCIOrO rasy Ta BO-
OAHOI napy B MOBITPi Ha edeKTUBHICTb MAPHUKOBOro edekTy?

AKI yMOBU eKcneprMeHTy MatoTb OyTW MOCTIMHUMU, a AKI — 3MiIHHUMWK?

AKi napameTpun (BNacTMBOCTI) MOTPIOHO BMMiptoBaTK?

1. ITigroryiite uwoTupu IMUPOKi mposopi mocyauuu. Ha aHO KOMKHOI
3 HUX HACHUINTEe HEBEJWKWUU Iap IiCKYy 3aBBUIIKKU OJM3bKO 1 cM.
VY KOKHY MOCYAWHY HOMICTITh MOOYTOBUH TEPMOMETP.

2. Ilepmy mocyauny saauinTe 0e3 3MiH. ¥ APYyry Ta TPeTiO Ha AHO IO-
CTaBTe [)KepeJio BOAAHOI Iapu. ¥ TPeTI0 Ta UeTBepTy 3aHypTe raso-
BimBigHY TPYOKY BiZ remepaTopa BYIVIEKHCJIOT'O T'ady Ta 3allOBHIONTE
MIOCYIWHU BIPOIOBXK 3—5 XBUJIWH.
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Ilepen KOKHOIO IIOCYAMHOIO 3aKPiIliTh AKepesio TEIJOTH Ta CIIOCTe-
piraiiTe 3a 3MiHOIO TeMIIepaTypH BCEPEIMHi.

Koau Temmeparypa BcepeAuHi NPUOUHUTL IIOMITHO HiABUIIyBaTHCSH,
BUMKHITH [JKEpPeJsi0 TEeIJIOTU U MNPOAOBKYHUTE CIOCTepiraTm 3a TeM-
mepaTypor maJri.

PesynabpraTu mocimimsKeHHS 3aHOTYHTE B TaOJIUITIO.

XapakTtepuctuika

MNocyanHn

rasoBoi cymiui

Temnepatypa B nocyauHax, °C
1 2 3 4

Yac, xB

0

6. IloOynyiiTe Ha OAHillI KOOPAWMHATHIN IIOIMHI rpadiku 3ajeKHOCTI

TeMIIepaTypu BCEpeNuHi MOoCyIWHU BiJ uyacy, Ha SAKili HaHeciTh pe-
3yJIBTATU CIIOCTEPEIKeHHSA [IJIs BCiX IIOCYIUH.

Bl flkuii BUCHOBOK MM MaemMo 3pobutu?
CxapakTepusdyiiTe BIJINB KOKHOI'O ra3dy Ha HNAapHUKOBUU edexT.

Bl Ona nigébutTa nigcymMkiB 06roBopiTb NUTaHHA

1.

2.

Yy BIJIMBAIOTL Ha OTPUMAaHi pe3yjbTaTH BJACTHUBOCTI MaTepiay
nocyauH, ixaa gopMma i o6'em? AK me MoskHA mepesipuTn?

Yu 3smMiHUTBCA pesyabTaT, SKINO IIOJOBUHY MHOCJTiliB BUKOHATH
B ILIACTUKOBOMY 5-IiTpOoBOMY OyTHIIi, & PEIITy — Vy CKJISHOMY aK-
Bapiymi?

Yy MOMKHA CTBEPAKYBaTH, IO BMICT BOAAHOI Iapu B IIOCYIHMHAX
2 i 3 npubausHO OJHAKOBUIT?

Y axuii mie crmocib, OKpiM 3aIrpoIloOHOBAHOIO, MO:KHAa OyJio 6 CTBO-
putu BoJiory armocgepy B mocyguHax?

Yu BmamBae PO3MillleHHS TepMoMeTpa Ha AHi emMHOCTL (Oam:Kue abo
Iasi Bim moxkepeJia TeIJIOTH) Ha Pe3yJabTaT MOCIimKeHHs?

Onunrith, AK OM 3MiHHBCS IIJIaH E€KCIEPUMEHTY, SKIIO0 BHU MaJu O
pasoMm i3 BOAAHOIO MApOI0 Ta BYIVIEKUCJIUM I'a3oM AOCJIiAUTH TaKOMK
YILIUB MeTaHy Ha NapHUKOBUU e(@eKT. CKiJIbKM IMOCYAWH IJIA TaKO-
ro JOCIimKeHHs IOTPiOHO Oysao O mimrorysaru?
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AEKAPBOHI3ALIA AIAJIbHOCTI

Mo AUHN

Lo ue 3a Take OAMBHe CNOBO
«feKkapboHizauia»? Ak T noro po3symiew?

«[le-» 03Hauvae «6e3» abo «3MeHLLEHHS,
a «KapbOH» i Tak 3po3ymisno.

Ere X, 3po3ymino! Ha moto gymky, ue npo
3MEHLUEHHA BUKWAIB BYINMEKUCIOro rasy!

MoHATTA npo Byrneueeui cnig

Byeneuesuil caid — 1e CyKYyIIHICTh ITapHMKOBUX Tras3iB, HacamIiepe[
BYIVIEKMCJIOTO ra3y, AKi MOTPamiIdaioTh B arMoc(epy BHACJIiIOK HaIIoL
ITOIEHHOI MifAJBHOCTI Ta MPOMMCJIOBOTO BUPOOHUIITBA. YABITH I K
CJIi, AKMA MM 3aJIMINAEMO Ha IIJaHeTi, CIIOMKMBAIOUM €Hepriio, 1Ky
Ta pi3Hi TOBapwU.

fIK B BBaka€Te, UM 3anuvllae ByrfieLleBun cnig kaprtonna?

3maBajsoca 0, KapToIjid — Ile POCJIMHA, i Hig dac
il KUTTEOIAJIBLHOCTI BYIVIEKMCJINN Ta3 Mae€ MOIVIMHA-
Tuca aaa orocuHTe3y. IIpoTe y ByrieneBomy cirifmi
«HAKOMUYYIOThCA» BUKUAU BCiX IIPOIECiB, ITOB’sI3a-
HHUX i3 KapTOILIelo.
1. Kapromrio Tpeba mocagmTu Ta 3i0paTw, a Iepen IIUM 30paTH
demJyo. JJig 11bOoro moTpPiOHI MAaIIMHM, SKi CHAJIIOIOTH HaJIbHE.
2. Kaprommio Tpeba mosmBaTH, a €JeKTPUKY A JOCTABJISHHS
BOOM BUPOOJISAIOTH IepeBakHo Ha TEC, me cIaJooTh IIAJIHUBO.
3. Ypo:kaii KapToiLii Tpeba TpaHCIOPTYBATH Ha CKJIAJ i 0 Ma-
raguHy. g mporo moTpiOHI aBTiBKM, fAKi CIAJIOOThL ITajbHE.
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3BicHO, IIe He BCi mpollecu, IOB’A3aHi 3 BUPOITYBAHHIM KapTOILIi,
aJyKe TPaKTOPHW Ta IJIyr Tpeba BUTOTOBUTU Ha 3aBOMi, TOXK BOHU Ma-
IOTh CBilf ByryenieBuii ciia. IIpore 3posymijo, 110 Bce, YMM MU KOpH-
CTYEMOCS, Ma€ BYIVIEIIEBUM CJIiJl, SKHI MOYKe 3MIiHIOBATHUCS 3aJIEKHO
BiJi T€XHOJIOTifl BUPOOHMIITBA U IHIMIUX YMHHUKIB.

OcHOBHi :Kepesia YTBOPEHHSI BYIJIEI[EBOTO CJiTy

=  TpaHcIopT.

Il TpaHCHOPTYBAHHSA YacTO BUKOPHCTOBYIOTH ITAJIbHE, OTPUMAaHe
3 BUKOITHOTO ITajmBa. A OCb aJIbTePHATUBHI BUAM TPAHCIIOPTY, AK-
OT eJIeKTpoMOOiJIi, MarTh 3HAUHO MEHINUN ByryerneBuil ciig. IIpore
BaApTO IIaM’SATaTHU, IO €JEKTPUKY IJs eJIeKTPOMOOLIIB 1 3a/IisHUUYHOrO
TPAHCIIOPTY IIePEBa’KHO BUPOOJISAIOTH HA TEIJIOBUX €JIEKTPOCTAHIIIAX.

® (CinbChbKe TIOCIIOIapCTBO.

CeificbKi TBapwmHU (II€peIOBCiM POCIMHOINHI) BUMIJIAIOTHL BeJIU-
Ki oOcaru merany. PucoBi moasd TakKoK € OI)KepejioM MeTaHy uepes
iHTEHCHBHI IIpollecM aHaepoOOHOrO PO3KJAJAHHS, IO € YaCTHHOI
TexXHOJIOTil BupoIlyBaHHs pucy. OpaHHA T'PYHTIB i BHUPiBHIOBAHHS
(crimoreHHA) JgaHAIIA(TIB CIOPUAITh NPOHMKHEHHIO KHCHIO BIJINO
I'PYHTY, YHACJiJOK YOTO IPUCKOPIOIOTHCA ITPOIECH OKVCHEHHS T'yMYCY.

LLlo Take pekap6oHi3auia?

Hexapbonizayisa — 1ie 3axX0qu, CIPAMOBaHI Ha 3MeHIIEHHA O0CATIB
cnonyk KapOomy, Hacamiepen BYIVIEKHCJIOIO Tasdy, SKi IMOTPAMJISIOTH
B aTtMmocepy.

OcHoBHI Hanmpavu aexapOoHi3aii

® BukopucranHsa BiJHOBJIOBAHUX KepeJs eHepril (COHAYHOI, BiT-
poBoi Ta rimpoeHeprii).

®  Po3po0JieHHSA HOBUX TEXHOJIOTi BUPOOHUIITBA 3 MEHIIIMMU BU-
TpaTaMu eHeprii.

= JligBuimenHsa  eHeproe)eKTUBHOCTi: BUKOPHUCTAHHS  MEHIII
€Hepros3arpaTHuX IIPUJIALIB i IPUCTPOIB; CTBOPEHHA OyAUWHKIB,
AKiI 3MeHIYIOTh IOTPeOy B omaJjieHHI ab0 KOHAMI[IOHYBaHHI.

= JlicoBigHOBJIEHHS.
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HexapOoHizalis — Ie BasKJIWBUH
KPOK y O00poTh0i 3 KJIiMAaTUYHUMU
sminamu. KokeH i3 Hac Moike 3poOu-
TH CBili BHECOK Yy I[I0 CIIpaBy, HiKJy-
fo9HCE TIPO HaBKOJHfImHe cep e/:[o?nme. «Byrneuesuii cnﬁﬁmﬁzﬂrpchl)mHig:Sig
ITam’aTaiimo, IO Bim HamIMx Oil 3a-

JIeKUTh ManOyTHE IIJIaHETH.

AnbTepHaTUBHI A)Kepena eHeprii

Opep:xaHHsA eHeprili 3 BiJHOBJIIOBAHUX MIiKepesl — Ile HAIPSIMOK Je-
KapOonisarmii. Aje HEMOKJMBO IIOBHICTIO oApasy HA HUX IepeinTu,
TOXK CBOTOAHI 3aJMINaeTbcA OaraTro IIPoIeciB, AKi mOTpedyioTh BU-
TpaT HaJbHOTO.

I 3MeHIITeHHSI BUKHUIB BYTIJVIEKHCJIOTO Ta3dy MOKHA BUKOPHCTO-
ByBaTW He BUKOIIHE IIAJINBO, a TaK 3BaHe 0iomaJInmBO.

Bionaauso — 1e Malike 3BUUYaliHe IIajJbHE, ajie BUTOTOBJIEHE
3 pocaumHHOI cupoBuMHH. Hampukiaaza, POCIMHHY CHPOBHUHY MOYKHA
migmaBaTy OPOmiHHIO, a OJep:KaHMHM CIUPT AodaBaTu A0 OeH3mHY abdo
BUKOPHCTOBYBATHU ABUTYHHN BHYTPIIIIHHOTO 3TOPAHHS, Y SAKUX CIIAJIIO-
IOTH CITUPT.

OJIifiHi CiTBCBKOrOCIOAAPCHKL KYJABTYPU € IIIHHUM AsKepesioM OJIii,
3 AKOI Oep:KYyIOTh POCJIMHHE Au3ejbHE HmajbHe — Oiogmsesnb. YKpai-
Ha € OHUM i3 HAWOiJIBIINX BUPOOHUKIB ONHHUX KYJBTYP (pamc, cos
TOIN0) ¥ eKCIoOpTepoOM OJIil AJiAd BUPOOHUIITBA 0iomM3esIro.
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0 iaivecn ineue ) |)

AmeprKaHcbKa XiMiknHA @peHcic ApHonbf po3pobrna MeTof reHHOI iHxeHepil
Ana ofepXaHHA depMeHTIiB i3 6aKTepiil, AKi 3a KIMHATHOI TeMnepaTypu MOXYTb
nepepobnATM POCINHHY CMPOBMHY Ha CNUPT. KOPUCTYIOUMCb pPo3pobrieHnM
Helo MEeTOAOM, Y MepCnekTUBi MOXKHa OAEepPXKyBaTW Pi3Hi depmeHTU ana nepe-
TBOPEHHA POC/IMHHOT CUPOBMHU HAa MafibHe Ta Oyab-AKi iHWI KOPUCHI peyoBu-
HW. 3a Ui gocnigxeHHa 2018 poKy BOHa oTpumana HobeniBcbKy npemito.

BoaHeBa eHepreTuka

K BU BBaXKa€Te, UM MOXKIMBO CTBOPUTHA ABTIBKM, Yy AKX 3aMmicTb 6eH3VIHy
MO>Ha 6yp,e BUKOPUNCTOBYBATA BOAEHb?

IlepcneKTUBHUM aJIbTEPHATUBHUM ITaJbLHUM yBaKaloThb BoAeHb. Ilin
Yac TOPiHHA BOAHIO BUILJISETHCSA BEJUKA KiJIbKICTh eHeprii, AKa MoOKe
CTaTu pPYIIiHOI CHUJIOI ABUTyHaA. [[BUTYH BHYTPIIIHBOI'O B3TOPAHHA
MOKHa CKOHCTPYIOBATH TaK, 100 Yy HbOMY 3TOpPsSB BOAEHL. | y BUXJION-
HUX Trasax Oymge JuIle BOAAHA I1apa. YTIM € cepiio3He OOMeKeHHS:
KoedimienT KopmcHoi mii imeasbHOro msuryHa mHe mepesuinye 50 %,
a macmpasai 30—40%. Tob6ro Ha MexaHIUHY eHeprilo HeMOKJIUBO IIe-
petBopuTu OijbIlle ITOJIOBUHU €Heprii 3ropsaHHS IajinBa.

HabGaraTo edeKTuBHIillle BUKOPUCTOBYBATHM BOAHEBi ITaJMBHi eJe-
meHTu. Ile mpucTpoi, Ha KINTAJT aKyMyJadTopa IJd TejaedoHy, aJje
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Boga Man. 23.1. Cxema 6ynoBwu

AHop Katop BOJHEBOro MajIMBHOrO efnemeHTa
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reHepallisg eJIeKTPUKU TaM BiZOyBa€Th-
Ccs BHACJHIMOK XiMiuHOI peakrIrii MixK
BogHeM i KmcHem (MmaJj. 23.1).
CrorogHi B JeAKMX KpalHaxX YiKe
MOXKHA I100auuTH aBTOOyCM HA TaKUX
eJeKkTporeHeparopax (maJua. 23.2).

Mpuragante cnocobw opepxaHHA BogHioo.  Man. 23.2. Micbkuin TpaHCnopT,
fIK BM BBaXa€Te, UM MaTUME OfepKaHWUM y AKOMY [pKepenom eHepril
y NPOMMWCIOBOCTI BOAEHb ByrfieueBun ciig? € BOAHEBI ManuBHI enemeHT

Ha 3emuri He icHye moKJIamiB BOAHIO, 3 AKMX HOT0 MOKHa Oys0 6 BU-
mooyBatu. Tomy, mompu 3pydYHICTH BHUKOPHCTAHHSA BOAHIO AK IIaJb-
HOro, ¥oro Tpeba ozep:kyBaTu. Ha I1ie TakoX BUTpavyaioTh €HEpPrilo,
TOXK 1 BOmeHL MOKe MaTm ByIyeneBuii ciain. IIpore ByrieneBuii ciuif
BOIHIO CYTTEBO 3aJIeXKUTh BiJ MiKepejia eHeprii.

Bogenb, y AKOro mHeMmae BYIVIEIIEBOI'O CJIily, Ha3WBAIOTh «3eJie-
HUM» BomHeM. ChOromHi, 3ajIeKHO BiJi CHPOBMHU Ta AiKepejia eHeprii,
POBPiBHAIOTL «KOJLOPH» BOIHIO.

«Konip» Pecypcn (cupoBuHa
BOAHIO Mpouec oaepxanHA a6o pxepeno eHeprii)
Cipun PndopmiHr metaHy BukonHi ByrnesogHi (npupog-

abo rasudikauia Byrinna HUI ra3, HadTa, ByrinnA)

bnakut-  lMapoBun pudopmiHr meTa-  BuKonHi ByrneBogHi (npupoa-
HUN Hy abo rasmdikauis i3 3a- HUM ra3, HadTa, ByrinnA)
CTOCYBAHHAM TeXHOJOril
YNoBMOBaHHA Ta 36epiraH-
HA BYINMEKNCNIOro rasy

Koetum  Enektponi3 sogu EnektpoeHepria aTomHMX
eNeKTPOoCTaHLin

3eneHun Enektponi3 Bogu EnektpoeHepria BigHOBMOBa-
Hux pgxepen (Bitep, CoHue,
NPUNAMBX Ta BiANIMBX TOLLO)
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296.

Po3ymiHHA aBuw, npupogu (po6éora B rpynax) I

HobGemisecbkuii naypeat iz ximii ®@pezepixk Komio Kropi axoch Bu-
cioBuBcs: «HayKoBI[I 3HAWOTh, CKLIBKM KOPHCTI HpHHECJa HayKa
JIOACTBY; BOHU 3HAIOTHL i Te, YOro BOHA MoOrJia 60 CHOTOIHI MOCATHY-
T, AKOM Ha Bciil 3eMHill KyJsi 3amanyBaB Mup. BoHu He 0aKaioTh,
o6 KoJu-HeOyab Oyaum BUMOBJIeHI Taki cioBa: “Hayka Hac mpuBe-
Ja mgo 3arubeJi Big aromMHUX i BogHeBuX 0O00MO”. HayKoBIi 3HAIOTH,
110 HayKa He MO’Ke OyTM BUHHOIO. BUHHI JwuIlle Ti Jiogu, SKi IIoraHo
BUKOPUCTOBYIOTH ii JOCATHEHHA». UM 3TOAHI BM i3 UM TBEPIKEH-
Ham? HaBemiTbh aprymeHTH «3a» i «IpoTU».

Konremnisa cTajoro posBUTKY — Ile TaKUH IiAXil TO0 PO3BUTKY CY-
CHiJIbCTBa, KUl 3aJ0BOJIbHSE IIOTPeOU cydacHUX JIIOAel, aje He
MePemIKoIKae MOMKJINBOCTAM MAaHOYTHIX IIOKOJIHL 3aJ0BOJbLHATH
BJacHi moTpebu. OOroBopiTh 1e BusHaueHHs. [losgcHITH, AK mexapbo-
Hisalia JigJabHOCTI JIOACTBA Ta BUKOPHCTAHHSA BOJAHEBOI €HEePreTUKU
CIIPUSE BTLJIEHHIO ITi€l KOHIIEIIIrii.

OGepiTh OyIOb-IKUII IIpPeaAMeT, AKUM BHU UYacTo Kopucrtyerecs. Cxa-
paKTepuldyuTe IIpPoOIlecu, SAKi (POPMYIOTH HOro BYIJIENeBUil CJim.
3amnpononyiiTe 3aX0Au OJA 3MEHIIeHHS IIhOTO CJIimy.

OwiHiTh CcBifi ByriemeBuW# CIif, SKUA BU 3aJUINAETE B I[OLEHHOMY
skuTTi. K 6w Bu Moryim ¥oro smeHIuTu? SHAWOITL B iHTEpHe-
Ti calT AJIS OPIEHTOBHOTO PO3PAXYHKY CBOrO BYTJIEIIEBOTO CJIiAy.
IlopiBHANTE IOTO 3 BYIJICIIEBUM CJifoM, AKWI BU3HAUUJIU OJIS cede
Ballli OAHOKJIACHUKH / OMHOKJIACHUII].

Hamamioiite cxemy «Komoobir Kapborny», y SKOMYy He BUKOPUCTO-
BYBAaTHMEThCA BUKOIHE IIAJIMBO, a JHIle O0iomaamBo. ¥YHACIiZOK
3TOPAHHSA 0OiommammBa TaKOMX BHUAILIAETHCSA ByTrJIeKmcauii ras. Ilosc-
HiTh, YOMYy 3a TaKuxX OOCTAaBMH BUKOPUCTAHHS OiomajuBa € OJHUM
3i maxiB mexapOowisarrii.

IIpouuTaiiTe TBepAKeHHA: «YKpaiHa CBOTOAHI MAae IepPCIeKTUBU
OoJlep:KaHHsA ¥ eKCIOPTYBAHHS «YKOBTOTO» 1 «3eJIEHOTO» BOJIHIO».
Yu moromxyereca Bu 3 HuM? HaBemiTh apryMeHTH «3a» i «IIPOTH».

IIpounraiite TBepm:keHHA: «Cmamooun HadpTy abo Byriaas, Mu
BuUBiNbHseMO eHeprito CoHIsa, samaceHy pOCIMHAMU B JOiCTOPUYHI
yacu. A cnammomoun 6iogmsens — eHeprito CoHIA, AKa HAAXOIUTH
choromui mo 3emai». Uum moromkyereca Bu 3 HuMm? Hasemithb apry-
MEHTU «3a» i «IpOTH».
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297.

298.

299.

ITyxarooun imdgopmaliiio mpo BUPOOHUIITBO OiomayinBa, YVUHI @ yUeHU-
i sHaAMMOIIM Taki JaHI mpo BUXim Oiorasy sajiesXKHO BiJ CHPOBUHH.

CnpoBuHa O6’em 6iorasy, m®> Ha TOHHY CMPOBUHM
Teepai nobyTosi Bigxoan 100
Cnnoc Kykypya3aHum 180
JIncta pepes 150
TpaBa 320
3epHo, 60pOLIHO 538
DpyKTOBUN i OBOYEBUIN XKOM 108

IIpoamamisyiite 10 imdopmaiiirzo. CxapakTepusyiiTe BigMiHHOCTI
B e(PeKTHUBHOCTI pi3HOI POCJMHHOI CUPOBWMHU Ta c(OPMYJIIOUTE rimore-
3y IIOAO0 MHOSICHEeHHA ITiel pisHMIIi.

Torytouncs 10 ypoky, yuHi I yyeHUI[i 3HAWIIJIN €KOHOMIiUHI ITOKa3-
HUKHN BUPOOHUIITBA Oiorasy.

lNMoKa3sHukK XapakTepucTtuka

Q

KanopiitHicte 1 m3 Giorasy 1,6 KBT eHeprii

Cobisaprtictb 1 Mm* biorasy ~ 0,8 rpH
Baptictb 1 T nncta ~ 150 rpH
BapTicTb 3axOpoHeHHA 1 T nucTA Ha noniroHi | = 50 rpH

Q

MoTyHicTb opgHOro GiopeakTopa, AKMM 250 m* Giorasy
BUKOPUWCTOBYE NIUCTA AK POC/IVIHHY CUPOBUHY Ha poby

Q

MpubyTok 3 ogHoro GiopeakTopa 25 TUC. TPH Ha MicAub

3a gaHuM#K TaOaUIl I imdopMalliero 3 MomepesHbOr0 3aBAAHHS OIliHITH
KIJIBKiCTh eJIeKTPUKHU, AKY BUPOOJISAE OAWH OiopeakTop, i HOpiBHANTe
3 KOMEPI[iIfHOI0 BAPTICTIO €JNIeKTPUKHU, AKY MOKe 3aMiHUTH OOuH Oio-
peakxTop.

3amponoHyiiTe 3axifi, AKUA BU MOTJIX O HiArOTyBaTHU AJA IMOIITHPEH-
HA y Balriii rpomani indopmarlii momgo Byrienesoro ciaimy. Iliaro-
TyHATe JIMCTIiBKM OJIA TaKOrO 3axXO0my.
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Hikonn 6 He mogymas, IO KOXeH
i3 Hac 3anuvwWace cnig Ha nnaHeTi,
TUM Ginblue ByrneLeBuni.

Tak, KOXKeH i3 Hac ynnuBae
Ha JOBKiNNsA, i nuue Bif HaC 3aneXuThb,
HaCKiNbKN CYTTEBUM Oyfe Lel ynnuBe.

HABYAJIbHE OOCJHIAMEHHA N2 10 7

«3aneXHiCTb MiXK Macol0 peaKTaHTy

Ta Macolo NMPOAYKTY peakuii» mk.com.ua/
110989

Il Lo ¢ meTol0 Hawoi po6oTn?

YeraHoBUTH KiJBKICHY 3a/IeKHICTH MijK PeaKTAHTOM i IIPOAYKTOM peakKIlii.
ChopmytroiiTe TimoTedy IMOAO iCHYBAHHS TaKoOl 3aJIeXKHOCTI.

Il Lo Ham 3Hapgo6UTbLCA?

Ob6na0HaHHA: BaAru, MipHUIl IMOCYZA, XiMiuHI CKJIAHKHU, CKJISHA IIaJUUYKA,
HInaTeab, (piJIbTPyBaJbHUHN IaIip, Jifika.

Peuosunu: posumnm comu (Harpiit kapoonary Na,COs) i Kagbiiii xJopumsy
3 MAaCOBOIO YacTKOIO 5 %, AUCTMJIHLOBaHA BOJA.
El Bu3HayacMO PU3MNKMK

Axi mebesmeuni Ta mpobaeMHI cuTyallii MOMKYTH CTATHCA IIiJ Yac PoOOTH
3 mepejiueHuM oOJagHAHHAM i peakTuBamu? KMy MaoTh OyTy Barmri mii
B pasi mebesrnexu?

ChopmynionTe rinotesy LWOAO YMHHMKIB, AKI MOXYTb YMJIMHYTU Ha TOYHICTb pe-
3yNbTaTiB JOCNIAMKEHHS.
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Il Lo MM maemo 3po6uTn?

1. OGepiTh 3HaAUEeHHA 00’€My POSUMHY KAJBIiN XJOPUAY, AKUI Bu 0y-
JeTe BUKOPUCTOBYBATHU IJIS OOCJiAy, mpuMipom, 5 mu, 10 mi ToIro.
BaskauBo, 1106 y rpymax obpauuit o6’em OyB pPi3HHIA.

2. Ranpmiii xjgopunm pearye i3 comoro:

CaCl, + Na,CO; = CaCOzl + 2NaCl

OO6unciiTh 00’€M PO3UMHY COAM, HEeOOXigHWI A peakilii 3 KaJjb-
i xaopugom. (IIpumyctiTh, IO I'ycTHMHA PO3UYUHIB JOPiBHIOE TI'yc-
TuHi Bogu. I[na moBimxku muB. mpukjgan 4 ma c. 58.)

3. HanawuiiTe B CKJIAHKY PO3UMH KAaJbI[iii XJOpuAy 00’€MOM, 3HAUEH-
HS AKOro BM 00Opajii, Ta AOJaiTe M0 HBOI'O PO3UUH COAU 00’eMOM
y 1,5 pasa Oinpmiuii 3a OO0UMCIECHUI.

4. Busmaurte macy (QigbTPyBaJIbHOTO IAIIipIid, AKUA BU OyaeTe BUKO-
pUCTOBYBaTU IJs1 (PiIbTPyBaHHSA Ocamy.

5. BigdinbrpyliTe omep:kaHUU ocal, TpOMHUITe #Horo Ha (GiabTpi muc-
TUJIBOBAHOIO BOJOI0 00’€MOM 5 MJI 1 3ajMINTe HOro Ha MHEeBHUM dYac
I BUCUXaHHSI.

IToganesmri aii BUKOHAlTE HACTYIIHOTO YPOKY.

6. OOuwmcJyiTh 3a PIiBHAHHAM peakIlii mMacy kaiblliii kapoomaty CaCO;
(kpeiigu), 110 MaB YTBOPUTHUCA 3 BUKOPHUCTAHHAM PO3UMHY KaJbIliii
XJIOPUAY Toro 00’emy, akuii Bu obpaau. (I'ycTuHy posumHiB mpu-
wmits 1 r/cm®).

~

Busmaute Macy ofepsKaHOTO KaJblIlili KapOoHaTy.

8. OrminiTh, Ky YacTKy KaJbIliii KapOOHATy BU OAepsKajau Big Toro,
o Maau ogep:karu. Taky dYacTKy HA3UBAIOTL 8I0HOCHUM B8UX000M
npodykmy peakyii Ta IMO3HAYAIOTH I'PEIbKOI0 OYKBOIO 1| (YUTAETHCA
«eTav).

[ obuuciieHHA PO3AiJIiTE Macy ofep:KaHOoro IIif yac JocJaimy oca-
Iy Ha Macy ocanay, OOuMCJIeHYy 3a PiBHAHHAM peaxirii:

m(CaCO;, omepskaHOro miJ Uac JOCJIiTY)

n= m (CaCO;, obumcaeHa)

9. 3a maHMMHM BAIIIOTO EKCIEPHMMEHTY Ta JaHUMHN iHIINX TPy CKJa-
IiTh rpadix 3aJeXHOCTI Macu IPOAYKTY peakIilii Big o6’emy mouar-
KOBOT'O PO3UMHY KAaJbIliil XJIOPUZIY.

§ 23. [lekap6oHizauisa gisnbHocTi niognHn 221

Migpy4yHuk BupasHuyTea "PaHok"



Bl fKi BUCHOBKM MM MaeMo 3pobutu?

Yu 36iraeTnca obumcieHa Maca ocany 3 omep:xanoio? IlosacHiTh mein Gaxr.
Y saxkol rpynm HaMWOiIbIIe BiApPiSHAIOTHCA MAaca OLEP:KaHOro ocany Ta
obuucyeHe 3HAUEHHS Macu ocany (HaliMeHIIle 3HAUEHHSA BiJTHOCHOTO BUXOIY
MPOAYKTY peakirii)? fAKi YMHHMKH MOKYTH YIJIWBATHU Ha IO PiBHUIIO?

Yu Bpajocsa MTiATBEPAUTH /COPOCTYBATH TimoTedy, cQPOPMYJIbOBAHY
BaMU A0 JOCJIimKeHHA?

Bl [nsa niabutTta nigcymkiBe po6otu 06roBopiTb NUTaAHHA

1. TIloscHiTH, YOMy PO3UMH COAM IIOTPiOHO mOZABATH He B OOYMCJICHiH
Kinbkocti, a 6iapirifi? Yu mosxHa iioro momatu He B 1,5 pasa Gijblire,
a B immiomy Hagiauiky (B 1,1 pasa Oinblime, 2 pasu OijbIrie TOIO)?

2. Hasgimo BigdinbTpoBaHMII ofep:KaHUIl ocal 3aJUINATH Ha IeBHUM
yac i 3BasKyBaTU JIMUINE HACTYIIHOTO YPOKY?

3. Hagimo okpemo 3BakyBaTu (PiabTpyBaJbHUNA mamip?

4. TloscHiTh oTpuMaHe 3HAUEHHS BiTHOCHOT'O BUXOJy IPOAYKTY peakIii.

5. V aKux Me)kax MOXKe BapiloBaTH BUXiJ HNPOAYKTY peaxririi?

Il Pednekcyemo
B IIlo HOBOTO BU [i3HAJNMCA IIiJ Yac IbOT'0O MOCTimKeHH?
B Jle BaM MOXKYTh 3HAAOOUTHCA BMiHHS, SKUX BU HabOyam?
B fK Bu OIiHIOETE CBOIO POOOTY? APrymMeHTyIHTEe AYMKY.

CamMOOUiHIOBaHHA 3a TeMOK
«[JocnigXyemo rasu JoBKinnaa»

rnk.com.ua/
110184 E

Pedpnekcyemo AOCNIAXYEMO INA3u
[HMORO TeM¢ AOBKINJA

B [loBepHiTbCA Ha MOYaToK po3ainy (c. 62) Ta NpouymTanTe nepenik Toro,
WO BM Manu pisHaTucA. BusHaute, npo wo Bu Ai3HanucA, a Npo wo
Tpeba nolwykaTy iHbopmadito.

B [loginitbCA CBOIMW OymMKamun Ta BpaKeHHAMM Bifj BMBYEHOro
3 OQHOKMACHUKaMN N OOHOKNaCHULAMM.
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AdoChnig)XXyemMmo
byAOBY ATOMA

Y uboMy po3agini Bu pisHaeTecs:

B aki rpynu XiMiYHUX efleMeHTIiB iCHYIOTb;

B 1|0 nepiognyHa Tabnmua — He 3BUYANHWUIA nepenik XiMiuyHnX
eNleMeHTIB;

B yoro Ginblue: efleKTPOHIB y A6nyLi UM nogen Ha 3emni;

B Ak nepiognyHa Tabnuua fae 3mory nepepbayaty ManbyTHI
BiAKPUTTA.

Temu AOBroTpuBanux npOGKTiB

1. Bisyanisauia OynoBM aToma: MoOentoBaHHA aTOMIB i3 MigpyyYHUX
MaTtepianis.

2. MopenioBaHHs nepiognyHol Tabnumui XiMiYHUX eneMeHTiB: CTBOPEHHS
€NeKTPOHHOro BapiaHTa nepioguyHoi Tabnuui, y Akin 3a QR-kogamu
MOXHa Ai3HaTUCA iHbopMaLlito NpPo XiMiuHi enemeHTH.

CTBOpiTb NIen6yK Ha OfHY 3 TeMm

B |HdopmaLia Npo cybaTOMHI YaCTUHKMN.

B BigkuAHi CTOPiHKM 3 NpuKAagamuy PisHUX XiMiYHUX enemeHTIB
(npumipom, TigporeH, lenii Towo) i3 3a3HAYeHHAM YUcCia NPOTO-
HiB, HENTPOHIB i eneKTPOoHIB.
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3HOBY NpO cKnag atomis? Mun i MUHYNOro poky
Le BMBYaNW, i LbOro poKy MOBTOPIOBAMN...

P

fl nam'aTalo, WO B aTOMa € NO3UTMBHO 3apAfXKeHe
AQPO Ta HEraTMBHO 3apAdKeHi enekTpoHu. Yucno
€/IeKTPOHIB HaBKONO fAfpa [JOPIBHIOE 3apagy Aapa
atomMa. Ane X yomy 3apaf Agpa atoMiB Pi3HUX
XiMIYHUX enemMeHTIB BiApi3HAETbCA?

A npo ue A He gymas... HanesHo, agpo
Ma€ CKnafHiwy 6ynoBy, HiX MU BUBYANW.
| yomy aToMK XiMIYHUX enemMeHTIB MaloTb
Pi3HY BifHOCHY aTOMHYy Macy?

Cy6aTOMHi YaCTUHKU

CohopmynionTe rinoTesy, Aka 6 NoAcHOBana pi3Hi 3apagu Agep i BiGHOCHI aTom-
Hi Macu aTOMIB Pi3HUX XiMIYHMX eNemMeHTiB.

CyuacHi yaBJIeHHA mpo OyZOBYy aToMa I'PYHTYIOTHCA Ha MOCIiAMKEHHAX
OaraThboxX HayKOBIIiB, 30KpeMa, EpHecra Pesepdopaa, Hinbca Bopa, [Ivu-
tpa IBanenka, Epsina Illpeniarepa Ta iHmmx, AKi BCTAaHOBUJIXA HAaABHICTH
i OymoBy aTOMHOTO sAApa, OyJOBY €JIEKTPOHHOI OOOJIOHKHM aToMa TOIIIO.

AToMU CKJIaJAOTHCA 3 IMTO3UTUBHO 3apAIKEHOr0 £0pa Ta HEeraTuB-
HO BapAIKEeHUX eJleKMmpPOHiE.

EnexkTpuunuii 3apAn ejieKTpoOHA Ha3WBAIOTh eJeMEeHMAPHUM,
OCKiJIPKM BiH HAWMEHMINH i3-MOMiK ycixX BigoMux B3apAmiB i TomMy
oro abCOIIOTHY BEJWYMHY IIPUAMAIOTH 34 OJWHUII0 BUMipIOBaH-
Ha sapany. Came B IIMX YMOBHUX OJWHUIAX 3a3BHYAll 3a3HAYAIOTH
3apAaU BCiX YaCTMHOK: €JIEKTPOHiB, ITPOTOHIB, fAzep, HMOHIB ToIMo. 3a-
pAn eJIeKTpPoHa mpuiitMailoTh 3a —1 (Taby. 5).
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Tabnuua 5. YacTuHKK, 3 AKNX CKAOAETbCA aTOM

MNo3Ha- | 3apsap, Maca MacoBe

AL YeHHA | yMm. op. r a. 0. M. | uucno
Enektpon @ e -1 9,1094 - 10 | 0,00055 0
Mpoton P p +1 | 1,6726-10% | 1,00728 1
Heitrpon () n 0 | 1,6750-10% | 1,00867 1

MpoaHanisyiite iHpopmauito 3 Tabnuui 5. Yim BigpisHATbCA cybaToMHi yac-
TUHKN (TOOTO YaCTUHKW, 3 AKUX CKNafaloTbCAa aTomu)?

EnexkTpon — Haiisermia 3-mOMisK BiJOMHUX eJIEMEHTAPHUX YaCTUHOK.
Woro maca cranoButs 9,1 102 1, mo B 1837 pasiB MeHIIa 3a Macy
HaIiJermoro 3 aroMiB — aroMa ligporemy. HacTto B 00UYHCIIEHHAX
MacoI0 eJeKTPOHA HEeXTYIOTH (YBaKalOTh TAKOIO, IO JOPiBHIOE HYJIIO).
YacTuHKH, 3 AKUX CKJAJAIOTHCA Apa aTOMiB, HA3UBAIOTh HYKJLO-
Hamu (Bix nar. nucleus — sagapo). IcHYIOTh HYKJIOHH OBOX BHUIiB.

MpoToHn

(NO3MTUBHO 3apsiAXKeHi YacTUHKN
i3 3apagom +1)

HentpoHn

(YacTUHKM 6e3 enekTPUUYHOro 3apAgy,
3a Macol NopfibHi Ao MPOTOHIB)

AKWO i3 YaCTMHOK y AApi aTOMa nuwe NPOTOHW MakTb 3apAfd, TO YMM 3YMOB-
neHunn 3apag agpa? A YoMy aToMy — HeWTpasbHi YaCTUHKWK?

OCKiJIbKM HEUTPOHM HE MAalOTh 3apsany, TO BeCh IMO3UTUBHUUN 3apsn
Aapa 3yMOBJIEHUI IIPOTOHAMM — IXHE YMCJIO JMOPiBHIOE 3apAAy dAnapa:

YHCJI0O MIPOTOHIB y AAPi = 3apam Aapa
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Bynb-akuii aTom € eqeKTpoHenTpaabHUM. TOMYy YHMCJIO €JIEKTPOHIB
B aTOMi Ma€ AOPiBHIOBATH YMCJY HPOTOHIB y sAApi:

YHMCJI0 MPOTOHIB YHCJIO eJeKTPOHIB
y anpi B €JICKTPOHHi 00O0JIOHIILI

3BaXkalouy Ha Macy Cyb6aTOMHMX UYaCTMHOK, YMM, Ha Bally AYyMKy, Oyge 3ymoB-
neHa maca atoma?

Anpo — HaliBasKua YaCTHMHKA aToMa: MOro Maca CTaHOBUTL OJIM3BKO
99,97% wmacu aToma I BHU3HAYAETHCA YMNCJIOM IIPOTOHIB i HEHTPOHIB
y aapi. BigHocHi aTomMHI Macu IIpoToHa I HeMTpoHa MailyKe OJHAKOBI
¥ npubJM3HO AOPiBHIOIOTH 1.

BigHOCHA _ MacoBe _  UHCJO IPOTOHIB +
aToMHa Maca YUCIO0 + 4YuCII0O HEUTPOHIB

CxapaKTepusyiiTe aToM, AJpPO SKOI'0 MiCTUTH 5 IIPO-
TOHIB 1 5 HEHTPOHiB.

1. Busnauumo 3apsp Aapa Ta UKNCJIO eJIeKTPOHIB B aTomi:

YHMCJIO IIPOTOHIB 3apAn YHCJIIO
. - .
y aapi = 5 agpa = +5 eJIeKTPOHIB = 5

2. BusHaummo aToOMHY Macy:

YKCJI0 IPOTOHIB = H Maca IIPOTOHIB =5 a.0. M.

. ] . . maca anpa = 10 a.o. M.

4KcJIo HeHTpoHiB =5 [P maca HelTpoHiB=5a.0.Mm. [P
] . maca atoma = 10 a. 0. M.

YKCJI0 eJIEKTPOHIB =5 Maca eJeKTpoHiB =0

I xoua came B AApi s3ocepemkeHa Maiike BCA Maca aToMa, IIPOTe
po3Mipu Aapa HaA3BUYAMHO MaJli: HMoro miameTp MaiKe B CTO TUCAY
pasiB MeHIuii 3a giamerp aroma (MaJj. 24.1). VaABiTH: AKINO Po3Mip
anpa 30iIBIIATHA IO PO3Mipy 3BHUUAWHOr0O A0JyKa, TO caM aToM Oyne
poa3mipoM i3 3eMHY KYJIIO.
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ENeKTpOoHN yTBOPIOOTb €N1eKTPOHHY 0BO0NIOHKY

/ AOpo CKnafjaeTbCA 3 HYK/OHIB

MNpoToHun HelTpoHu

~107° m

Man. 24.1. Agpo aToma CKNagaeTbCA 3 MO3UTMBHO 3apAOKEHUX MPOTOHIB
i HeMTpanbHNX HENTPOHIB. HaBKONO Afpa pyxaloTbCA eNeKTPOHW, YTBOPIUMN
€NeKTPOHHY 00OO0JIOHKY aToMma

= I

Y 7-my Knaci BM fi3Hanucsa, Wwo 3apag agpa atoMa — OCHOBHA
XapaKTepuUCTrKa, 3a AKOK PO3PIi3HAIOTb aTOMU Pi3HUX XIMIYHUX eneMeHTiB.

@ XimiuHuii eleMeHT — Iie PiBHOBUJ aTOMiB 3 OJHAKOBUM
3apAgoM fAapa.

3apan Aapa aToMiB MOMKHA BU3HAUNTH 34 HOPALKOBUM HOMEDPOM
XiMIiYHOTO ejieMeHTa B IIepPiOgMYHiN TalJIMIIi:

YHCJI0O MPOTOHIB _ 3apAjA _ NOPAJKOBUM HOMep

y aapi saapa eJIieMeHTa

B8 isvoivecn o )|

YKpaiHCbKul HaykoBelb OmuTpo OmuTpoBumy IBaHeHKO 21 KBiTHA 1932 poky
HaficnaB O BiJOMOro HaykoBoOro ypHany «Nature» ctaTTio npo 6ynoBy agpa
aTtoma, AKa cknaganaca nuwe 3 21 pagka. Y uin cTaTTi BiH neplmm y CBiTi 3a-
NPOMNOHYBaB MPOTOH-HENTPOHHY MOAeslb aTOMHOro Afpa.
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Yum Bippi3HAIOTbCA Pi3Hi aToMu?

MpoaHanisyiite manioHOK 24.2. Mogeni CKinbKox aTomiB Ha HbOMY 300pa)eHo?

3e” 3e 4e”
% 8&) %
A b r
e — npotonn, () — HelTpoHwu, @ — €neKkTPoHU

Man. 24.2. Mopeni aeskux aTomiB

Ha manoHKY 300paskeHo MOAeJi YOTHUPLOX aTOMiB. ¥ dApax ITUX
aToMiB MicTuUThCA IO TP ab0 YOTUPU IPOTOHU Ta HEUTpPOHU. AJe
0aunmo, 10 Axpa aromiB A i B MaioTh ogfHAKOBUII CKJIAJ: BOHU Mic-
TATH IO TPW HIPOTOHU i Tpu HeuTpoHUu. Axpo aroma B moxpidbme mo
HUX, BOHO MIiCTUTL TaKOX TPU HPOTOHU, ajie B HHOMY YOTHUPHU HEH-
TpoHU. Xoua B aAApi aroma I' TaKoK ciM 4YacTMHOK, K B aroma b,
aJjie PO3IOAiJ IPOTOHIB i HEHUTPOHIB meIo iHIMHMIL.

Omke, Ha MaJIOHKY 300pa’skeHo Tpu pisHoBUAM aToMiB. KorkHMIT
TaKuil PiBHOBHUJ aTOMiB Has3WMBaIOTh HYyK.Jaidom. Atomu A i B — me
aToMHM OJHOrO HyKJifa, aromu b — apyroro, a aromu I' — TpeTsoro.

@ Hykaix — 1me pisHOBUJ aTOMiB i3 MEBHUM UYNCJIOM IIPOTOHIB
i HEeUTpPOHIB y Anpi.

KoxxHU HYKJIiIT XxapaKTepusyOTh IeBHUMU YUCJIaMU:

® [IpPOTOHHE 4HMca0 Z, abo 3apAn Anpa, IO3HAYAE UYUCJIO IITPOTO-
HIB y Aapi aToMa HYKJizaa;
HeUTPOHHe uucao N II03HAUa€ YUCJIO HENTPOHIB;
MacoBe YHCJIO0, a00 HYKJIOHHE YHMCJI0, A — Ile YMCJI0 HYKJIO-
HiB, III0 JOPiBHIOE CYMi HIPOTOHHOTO I HENUTPOHHOIO YMCEJI.
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MacoBe YHCJO = IPOTOHHE YHCJIO0 + HEHTPOHHE YHCJIIO
A=Z+N

OcKinbKHM Macu BCiX MPOTOHIB i HEMTPOHIB MOPiBHIOIOTH ITPUOIMN3-
HO 1 a. 0. M., a Maca eJIeKTPOHA Mi3epHa, TO MAacOBe UUCJIO OYIb-sIKOTO
aTomMa IIPuOJM3HO JOPiBHIOE HMOT0 BifHOCHiII aTOMHIiiI Maci, OKpyrJe-
Hil J0 Hijamx YmMce.

Gl ioviecn Ginswe )))

Ha 3emni nowwnpeHi aBa Hyknign ligporeny: MNportin i Oentepin. Yactka ocTaH-
Hboro ctaHoBuTb nuuwe 0,07% ycix atomis ligporeny. e oanH Hyknig ligpo-
reHy — TpuTin — MICTUTbCA B Mi3epPHii KiNbKOCTI (4 Kr Ha BClO MNaHeTy), BiH
YTBOPIOETbCA B aTMochepi Mif [i€l0 KOCMIYHOTO BMMPOMIHIOBAHHS.

Y moxKHa, Ha Bawy AyMKY, MO3HayaTh HYKNigW Tak caMo, AK i XiMiuHi enemeHTn?

s mosHaueHHs HYKJIAIB, OKpPiM CHMBOJY XiMIiUYHOrO eJjieMeHTa,
Tpeba TAKOK B3a3HAUYaTH MAacOBE Ta IIPOTOHHe uywmcsaa. Hampumiiam,
nast HykJaiga OKcureny:

Macose uncno
T 150 CuMBON XiMiuHOTO
4—_
3apaa aapa (MPOTOHHE Yncno) — s

{ 12 [ 8 16 [ 92p S EPEY
@ 6C g0 oY

Hyknign pgeAakux enemeHTis

eJleMeHTa

Imoxi mpoToHHE UMCJIO HEe 3aIMCYIOTh i muInyTh Juine °0, amxe
Bilomo, 1110 B ycixX HYKJiAiB OKCUTeHY IIPOTOHHE YMCJIO AOPiBHIOE 8.
Hyxaigu mosHauaioTh AK XiMiUHMMN CUMBOJIAMHU, TaK i 3 BUKOPHUCTAH-
HSAM Ha3B XiMiuHUX ejieMeHTiB, HampukJana: Oxcuren-15, Okcuren-18.
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O6umncneHHs KiNbKiCHOro cknapy aTtoMmiB

3anponoHyinTe MaTeMaTUYHy MOAESb BU3HAYEHHA uyncia Cy6aTOMHUX YaCTMHOK
B aTOMi MEeBHOro XiMiYHOro efleMeHTa 3a BiJOMMM MaCOBUM YUCIIOM.

3HaouM IOPAIKOBUII HOMED eJIeMEeHTa ¥ MacoBe UYMCJO HYKJIiza,
MOJKHA BUBHAYUTU YMCJIO €JIEKTPOHIB, IIPOTOHIB i HEUTPOHIB B aTo-
Max IObOT0 HYKJIija:
®  YPCJ0 eJIEKTPOHIB JOPiBHIOE YMCJIy HPOTOHIB Z, sKe 30iraeTh-
cAd 3 IOPAAKOBUM HOMEPOM (3apAmoM sapa);
B ypcja0 HEUTPOHIB N [OpiBHIOE pi3HUIII MiXK MacCOBUM YUC-
gom A i zapagom aapa: N=A - Z.

CKiJbKM IPOTOHIB, HEMTPOHIB i €JIEKTPOHIB MiCTUTB-
ca B atromax HykJIigmy IlmromOymy-210?

Poss’sazanns:

Macose umncio: A(%°Pb) = 210.

Ockinbku mopsaakoBuii Homep ILmomOymy 82, To Z = 82.

Omxe, i umMCIO TMPOTOHIB, i UMCIO €JEKTPOHIB B aTOMi TaKOMK IOPiB-

HIoE 82.
Yucao HeliTpoHiB: N=A - Z =210 - 82 =128.

Bionosidv: 82 mporonu, 128 HeHTpoOHIB, 82 eJeKTPOHU.

CKinbKM pi3HMX aTOMiB MOXXe iCHyBaTu?

CkinbKu, Ha Baly AYMKY, Pi3HMX BUAIB aTOMIB MOXe iCHyBaTW B MPUpPOAi?
Y1 MOXKHa BMEeBHEHO CTBEPAXKYBaTW: «OCKiIbKM BiAoMO 118 XiMiUHMX enlemeH-
TiB, TO B Npupoai icHye 118 pi3HOBUAIB aTOMiB»?

Anpa aromiB omHOrO XiMIUHOT'O ejJeMeHTa MiCTATH OZHAKOBE UMCJO
IIPOTOHIB, IO MOPiBHIOE MOPAJKOBOMY HOMEPY IILOTO eJIeMeHTa B IIe-
piomuuHili Tabauili. AJie AKINO TPOTOHIB B aTOMHUX SAApaxX IIEBHOT'O
XiMiuHOrO ejleMeHTa Ma€ MICTHUTHCS UiTKO BU3HAUeHE UYMCJO, TO YIC-
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JIO HEHUTPOHIiB y AApPi aToMiB Mo:ke OyTuM PI3HMM, OCKiJIBKU Iie He
BILIMBAa€E Ha 3apsap Ajpa, a JIuIle Ha Horo macy.

3a MagoHKOM 24.2 MU PO3IVIAHYJAW MOAeJi JedKHX AaTOMiB.
I xoua atomu A Ta B € aromamu pidHMX HYKJIIAiB, aje B iIXHIiX Axpax
MiCTUTBCA OJHAKOBE YUHMCJO IPOTOHIB (o Tpu). OTiKe, Ile — HYKJiau
OJHOI'O ¥ TOT'0 CAMOI'0 XiMIiUHOIO ejIeMeHTA: BOHU BUSBJIAIOTL OJHA-
KOBi xiMiuHi BJyIacTHMBOCTi, ajle MalOTh Pi3HY Macy.

Yci HyKJIigM, 10 MaOTh OJHAKOBUU 3apAn sanpa (IPOTOHHE YHC-
JIO) ¥ pidHEe HEUTPOHHE YMCJIO, HA3WBAIOTL i30MONnamul.

@ Isoronmm — me pisHI HyKJIiAuM OAHOTO XiMiYHOrO eJeMeHTA.

Hampuknan, y aapi aromiB Okcureny MicTutrbcsa 8 mpOTOHIB (Imo-
pankoBuii Homep OKcureny — 8). A UMCJIO HEHTPOHIB MoKe OyTu 7,
8, 9, 10 i maBiTe Ginmbire. OTike, 3-IomMik aTomMiB OKCUTeHYy MOJKHA
BUALINTU TaKi HYKJigwm:

Yci ui Hyknign € izotonamm 150 160 170 180
? 2

r I30TONN

PiaHi Bc 8p 12(: 8p ‘9 @
HYKNiav 6 10n

37
H 1:0 |3OTOI'II/I 160 17C|

Okcureny

- N

[peubKo MOBOIO i30C O3HAYAE «PiBHUN, OAHAKOBUI, MOAIGHWIAY, a monoc
O3Hauvae «micue». Lo, Ha Bawy AyMKY, O3HA4ya€E TepMiH «i30TOM»?

Yeboro Bimomo moHan 3000 HYyKIimiB, i MOKHA HOPUIYCTUTH, IO
B CEepeIHLOMY Ha KOXKHUI eJIEeMeHT IpuIiagae O0Jm3bKo 28 HYKJIIZiB.
AJe, mieBHA pidU, KOKHUI XIMIYHMHI eJeMeHT IIpeACTaBJIEHUN PisHUM
YMCJIOM HYKJIIZTiB.
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Y OinpimocTi XiMiUHMX e€JIeMeHTIiB € IPUPOAHiI HYKJigm, TOOTO Ti,
110 TPAILIAITHCA B MPUPOSHUX Timax. TaKumxX HYKJIiAiB icHye OJIM3b-
ko 300. PemiTy HYKJIiZIB ofep:KaHO IITYUYHO.

Y npupoai ximiuHi esleMeHTU 3a3BUYall IpeCcTaBJe€HI CyMilIIIio
IeKiTbKox HyRIiAiB, Hanpukaazn Kapoon (12C, 13C i *C), Hirporen (“N
i N) romo. A geski ximiuHi eJeMeHTH NpeACTABJICHI JMIIE OZHUM
IpuposHuM HyKJIigom, Hanpukiaan ®ayop (*F), Harpiit (3®*Na) Torro.

RS sisvaivecr sinvue )]

Te, wo Agpo aToma Mae cknagHy 6y-
poBy, Oyno TeopeTUYHO [OBEAEHO
Ha nouyatky XX cTonitta. Ekcnepwu-
MEHTaNIbHO nepwuMn ue niaTBepan-
nn aHrningi EpHect BontoH i [IxoH
KokpodT y KBiTHi 1932 poky. Ane
nvwe N'ATb MicAUiB no Tomy 10 »OBT-
HA 1932 poOKy eKcnepumeHT i3 pos-
WwenneHHA Agpa atoma 34incHUNM
yKpaiHCbKi  HaykoBLUi AHTOH Banb-
Tep, leoprin Jlatnwes, Onekcanap JlennyHcbkuii, Kupuno CMHeNbHUKOB Ha 6asi
YKpaiHCbKOro Qi3nKo-TexHiYHOro iHCTUTYTY (3apa3 — HauioHanbHWII HayKoBUN
LeHTP «XapKiBCbKUA Gi3NKO-TEXHIYHMI IHCTUTYT»). 10 x0BTHA 2002 poky nepep
ronosHum Kopnycom HHL «X®Tl» 6yno BigKpuTo nam’ATHUK Ha 4yecTb 70-piuus
po3LwenneHHA aTOMHOro AApa.

2016 poKy B LbOMY iHCTUTYTi 6yno BigKPUTO AREPHY YCTAHOBKY «[xepeno
HeMTPOHIB», Ha AKIN ogepXyloTb A0 50 padioakTMBHUX HyKNigiB gna giarHo-
CTUKM 6araTbox 3axBOPIOBaHb, 30Kpema, paky. CborofHi YKpaiHCbKi HayKoBLUi
NpauoloTb Y MidKHapPOAHI HayKoBIl rpyni, WO BMBYAE Teopito 6yfoBU enemeH-
TapHMX YaCTMHOK 3a pe3ynbTaTaMu eKCrepuMeHTIB Ha Benvkomy agpoHHOMY
Konangepi.

Po6ota 3 iHdpopmauicio I

300. V pmomaTKoBMX sKepenaax S3HAWAITH iH(OpMAIi0 IIPO MOCIiIKeHHS
HAYKOBI[iB i HAYKOBUIb, SAKi 3pOOMIN BaKJUBi BIAKPUTTA B icTo-
pii aromuoi Teopii (H:x. HanbroH, H:x. k. Tomcon, E. Pesepdopx,
H. Bop Toi1mo, mpo ogHOro Ha BjacHuUM Bubip). Iliaroryiite mosimom-
JeHHS.
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301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

Is3-momisk yacTMHOK, i3 SAKHMX CKJIAZAIOTHCA aTOMU, JUIIE eJeKTPOH
Ha3WBaIOTh €JIeMEHTAPHOKI YacTHUHKOMI. IHIII — mIIpoToHU I HEUTPO-
HM — HAa3WBAIOTL Cy0ATOMHUMMU YaCTHHKAMHU. 13 TOJATKOBUX [IKe-
pen misHaWTecsd, AKi YaCTMHKM HA3WBAIOTH €JIeMEHTAPDHUMU Ta YOMY
OPOTOHU ¥ HEUTPOHU He BBAXKAIOTH TAKUMU.

Y nomaTkoBUX Kepesax S3HAWUAITh iH(oOpMAIlil0o MTPO «PeKOPIr»
HYKJiAiB. ¥ AKOro XiMiuHOTro eJeMeHTa BimoMo HaubiabIlle HYKJIiAiB,
Yy AKOro — HaMOiJbIlle IPUPOIHUX HYKJIiIAIB? A B AKUX — HalMeHIe?

Y npupomHuMxX peuoBHMHAX Ha 3eMJi s3HalifeHo 92 ximiumi esmemeHTH,
mpoTe B IepioguuHiit Tabiaumi HaBemeno 118. ¥V momaTKoBUX mixepe-
Jax 3HaumiTh iH(gopmalliio mpo Te, AK Ai3HAJNKUCA OPO iCHYBaHHS Xi-
MiYHMX eJIeMEeHTiB, AKi He iCHYIOTh y IPUPOSHUX PEUOBMHAX. SIKMI
XiMiuHUHA eJleMeHT, i3-mOMiK Takux, AKUX HeMae Ha 3eMJi, 0yJo
BigkpuTo mepmumM? Yu MOKYTH OyTH BigKpuTi m1e HOBiI XimiuHi eje-
MeHTU?

ITopiBHANTE TOHATTS, CKJIABIIM JIJs HUX miarpaMu BeHHa: a) «aTom»
i «xiMmiuHUIT eJ1IeMeHT»; 0) «eJIEKTPOH» i «ITPOTOH»; B) «IIPOTOH» i «HET-
TPOH» .

Atom Kapbory mictuth 6 exexTpouiB. Homy mopiBHIOE 3apsam: a) aTo-
ma KapbGomny; 6) aapa atroma Kapbomy?

3anuilliTh IO3HAYEHHA HYKJIiga, (GKIIO AJpPO0 aToMa MiCTHUT:
a) 2 mporouu # 1 meiliTpoH; 6) 8 mpoToHiB i 9 HelTpoHIB; B) 15 mpo-
ToHiB i 16 HeliTpoHiB; r) 35 mporoHiB i 45 HelTpoHiB; ) 25 mpoTo-
HiB i 30 HeliTpoHiB; e) 89 mporonie i 117 HelTpOHIB.

Busnaure ckiaaz aromiB Takux Hykiaigis: 170, C, 137Cs, ®°Co, 131,
65Zn’ 19F, 56Fe’ SQK, QOSI', 206Pb, 4OCa, 294TS.

Yum BiApisHAIOTLCA 3a CKJIALOM AApa aToMiB HyKIimis: a) Jlitiro SLi
i "Li; 6) Vpany 2°U i #9U?

3anuIriTh cUMBOJIM HYKJiIAIB: a) Harpiro, aKkuii mMicTuTh Take came
YMCJIO0 HEWTPOHiB, Imfo # HykJgig **Mg; 0) Oxkcureny, AKUN MiCTUTDL
Take caMe UMCJIO HeMTpOHiB, 1m1o i mywiaix 3C.

Is HaBemeHoro cmmcKy BuOepiTh: a) isoromu; 0) HYKJiAM 3 OZHAKO-
BUM HEWUTPOHHUM UYHCJIOM; B) HYKJIAM 3 OZHAKOBUM HYKJOHHUM
YHCJIOM.

§24. Cknag atomiz 233

Migpy4yHuk BupasHuyTea "PaHok"



Po3ymiHHA aBuw, npupogu (po6éora B rpynax) I
311. Hykaigu eamuoro eixemeHTa — Iigporeny, — KpiM IO3HAUeHb, IIfe

. o o T 1 -
MaloTh BiacHiI HassBu: sBuuanHui Iigporen H (; H) — Ilporiii; Bax-
— 2 e . 3
kuii ligporen D (; H) — [e#irepiit i nagsakkuii 'igporen T ({H) —
- I 4
Tpuriii. Yaamoca nobytu me cynepHaaBaxkkuii I'imporen (; H), ame
BJIacHOI Ha3Bu BiH mie He mae. IIpoaHasisyiiTe MaJglOHOK i cxapak-
Tepusyite BigmMiHHOCTI HYKJIiAiB Tiaporeny. YoMy BOHH OTpHUMAaJIHN

Taki HasBuU?
e e e
n
® @ &
p p n pn

Hyknign Tigporeny: MporTin Hentepin TpuTin

312. MacoBi uwmciaa HyKJiZiB — nigi umena. IIpore B 6Gijgbinocti ximiu-
HUX eJIeMeHTiB BigHOCHI aToMHI Macu € APOOOBUMHU UUCIAMU, AKi
YacTO CYTTEBO BiIpisHAIOTHCA BiJ I[iJlor0 3HAYEHHS, HANIPUKJIAL,
A(Cl)=35,453. CdopmyamwiiTe rimoresy, fAKa IOsACHIOBajJa 0 Ieil
darT. 3HaWmiTHP y MOOZATKOBUX mI:Kepesaax imdopmartito, AKa 0
migTBepA:KyBaja abo CIPOCTOBYBaJia BAIIly TillOTe3y.

313. Yz MoJIMBO, Ha Ballly AYMKY, 34 3HAUEHHAM BiJHOCHOI aTOMHOI
MacH XiMiuHMX ejIeMeHTiB mepe0auuTH HYKJIiAMW, AKAMHU IPENCTaB-
JeHul 1eii emeMeHT y npuponi? fKimo BimHOCHaA aTomMHa Maca Bopy
mopisuioe 10,81, To saKi icHyrorTs nmpupoaHi mykIaigu Bopy?

314. Hykaigu MOXyTb OyTH CTabiIbHUI-
Mu Ta HecrabinpHUMU. Hecrabinbui
HYKJiIM IIigmamTbCcd pagioaKTHBHO-
My po3many, YHACJIZOK YOro BUHU-
Kae paJioaKTHBHE BUIIPOMIiHIOBAHHSI.
Y momaTKOBUX IKepesiax 3HAWAITH iH-
¢dopmarliiro mpo BUAM PALiOAKTUBHOTO
BUIPOMiHIOBAaHHSA Ta MOro BILIMB HAa
JKUBi1 oprauismm.
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315.

316.

317.

318.

319.

I'pyHTYyIOUNCh Ha 3HAUYeHHI BimHOCHOI aroMHOI Macu XimiuHHX eie-
MEHTiB, CIPOTHO3YHTe, ¥ BUIVIAAlL AKUX HYKJIAIB iCHYIOTH Y IIPUPOIi:
a) Jlitiit; 6) Pocdop; B) Kynpym.

AKX Bu BBaKaeTe, UOMYy B IepioguuHiii TabauIi BigHOCHI aToMmHi
Macu OijpImocTi XimMiuHMX ejeMeHTIB — ApobOoOBi umcsaa, a BigHOCHI
MacHu aTOMiB paJioaKTUBHUX eJIeMeHTiB — Iiai umciaa?

Y MoJeKyi Bogu MOMKYTh MicTuTHcA pisHi mywiaigzu Tigporemy (‘H,
?H, 3H) ta Oxcureny (*°0, 70, '¥0). Tomy iCHYIOTH MOJEKYJU BOAU
3 Pi3HOI0 BiTHOCHOIO MOJIEKYJIAPHOI Macoo. CKIJIbKM PidHUX MOoJie-
KYJ MOKe YTBOPUTHUCSA i3 ITMX HYKJIAIB: a) 3a cKJagom; 0) 3a Macom?

Ilig uvac meperouku (mAuUCTHAAINII) BeIMKOro o0CATYy BOAWM Ha [IHIi

IeperoHHoro KybOa 30uMpaeThbcsA HeOaraTo BasKKoOi BOAM, YTBOPEHOI

Hetirepiem — mykriaimom Iinporemy. Taxka Boma D,O 30BHiI cxoka Ha

3BUYANHy BONYy, aJje BipisHAeThCcA Bimg Hel BaacTmBocTAMHU. BoHa

3ameps3ae He 3a 0°C, a 3a 3,8°C, mepeTBOpIOIOUNCH Ha JIiJg, AKUI,

Ha BigMiHy Bij 3BHUAWHOrO JBOAY, He ILJIaBA€ Ha IIOBEPXHi BoOAW,

a ToHe.

Ba:kka Boma He oTpyiiHAa, ajie OiJbIIiCTL TBApWUH 3aruHe, SKIIO II0JIO-

BUHY BOJAM B IXHBOMY OpraHidMi 3aMiHUTHU Ha BaKKy. ¥ BasKKili Bomi

ximiuni peakifii BimOyBaroThCs IIOBiJIbHIiINIEe, IO BIJIMBAE Ha KUTTE-

nigabHicTh opraHismy. IIpoaHasisyiiTe TBepI:KeHHS Ta BU3HAUTE, AKe

3 HUX HaWKpaIlle IOACHIOE TaKy if0 BasKKOi BOAU.

B Artomu [leiiTepito pamioakTWBHi, TOMYy OpradisM TrHHE BiJ OIIpPO-
MiHEeHHS.

B Baxkka Boma Mae OiJbIITy TI'yCTHHY, TOMY BOHA PYHHYE KJIiITHHUI
opraxiamis.

B VY BasXKoi Boau BUIIlA TeMIlepaTypa IIJaBJeHHd, TOMY 3a KimMHaT-
HOI TeMIlepaTypu BOHA 3aMeps3ac.

B Artomu [lefiTepito y aBa pasu BaKui 3a atomu IIpoTito, TOMy Op-
raHisM cTae BasKUMM i rmHe Big HagMipHOI rpasiTarrii.

B MoJseKkyau BaKKOI BOAM MAalOTh OijJbIIly Macy, TOMY XiMiuHiI pe-
akii sa ii yuacri BimOyBaroThCcs ITOBiJIbHiIIIE.

Hna BcraHoBieHHA OJU3BKOI A0 cyuacHol Mojmesi aroma (mia-
HeTapHOI) B3IiliCHeHO HHUBKY eKCIePUMEHTAJbHUX 1 TeopeTHUHUX
nociigskenb. Jlo moABM maHeTapHOI MofeJsi icHyBasu iHII rimoresu
mioxo Oymosu atoma. IIpoanasisyiiTe pisHi momesi aromis Ha c. 236
i cxapakTepusdyiiTe, YUM BOHU BiJ[piBHAIOTHCHA.

§24. Cknag atomiz 235

Migpy4yHuk BupasHuyTea "PaHok"



S FSs

oo ©

«KekcoBa» mogenb,
yOoOCKOHaneHa [xo3edom
[>xoHOM ToMCOHOM
(1904), y AKin enekTpoHU
pPO3MilleHi B OfHin
NIOWKWHI 1 YTBOPIOIOTb
KOHUEHTPUYHI KinbLA.

«KekcoBa» mogenb atoma
BinbAma TomcoHa (1902),
AKNIN YABNAB aTOM

AK 3ryCcTOK MO3UTUBHO
3apAgXKeHol maTtepil,

y AKOMY PiBHOMIpPHO
PO3MOAINeHi enekTpoHu,
Haue pPOA3VHKN B KeKCi.

Mogenb atoma XaHTapo
Haraoka (1904), akui
nNpPUNyCcTyB, WO aToM
CXOXUWIN Ha nnaHety
CaTtypH: NonoBuHy ob’emy
3aiMa€ NO3NTUBHO
3apAfXeHa Kynf, HaBKoJO
AKOT CYMYTHUKM-ENEKTPOHM
YTBOPIOIOTb KiflbLie.

320. IInamerapuy Momeab aToma samporonysas 1911 pory Epuect Pesep-
dopxa, 3HifiCHUBININ €KCIEPUMEHT, V AKOMY BiH OomOapayBaB 30JI0TY
doabry a-dactruakamu (agpamu aromis ‘He). Haykoserbs BUSBUB, IO
OiJMBIIICTh O-YACTHMHOK BiJIbHO HPOXOAUTH KPish IIIap 30J0Ta, a Je-
AKiI YaCTUMHKM BiIXUJIAIOTHCA BiJ mouyaTKoOBOI TpaeKTopii. IIpoamaui-
3yliTe MAaJIIOHOK 1 ONMIIITH CYTHICTH IILOTO €KCIIEPUMEHTY.

3a pesyabraTamMu excrnepumeHTy E. Pesepdopa BizxkummyB yci mome-
penHi rimoresu Ta BuCJI0BUB CBOI0. IIpoanaiisyiiTe maaoHOK Ha c. 237
i mosdcHiIT, MipKyBaHHA HAyKOBIA, 3a AKMMHM BiH 3aIIPOIIOHYBaB CBOIO
IIJIaHETAPHY MOJEJIb.
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AkOM aToMM GoNbru BiAMOBIAANN «KEKCOBI» Mogeni,
TO O-YaCTUHKM 6e3 omnopy npoxoannu 6 Kpisb MAACTUHKY

O6roBopiTh mMUTAHHS II[0J0 eKciepuMeHTy E. Pesepdopraa.

fAxe sHaueHHA 30y10TOI (OJBIHM W O-YACTUHOK [JIs IIPOBEIEHHS
I[BOTO EeKCIIePUMEHTY?

Yomy BasKJIMBO OYJI0 BUKOPUCTOBYBATH CaMe TOHKY 30JI0TYy (hoabry?
AKi pesyabTaTy eKCHepuUMEHTy Oy HeCHOIiBaHMUMIU?

YoMy OilbIIicTh O-YaCTUHOK IIPOUIILIN KPish (POJILrY 0e3 BimxuaeHHa?
AK MOXKHA IMOACHUTHU TOM (paKT, IO AedKi o-YaCTUHKW BigXMJId-
JIUCA TiJ BeIWKHMMH KyTaMu ab0 HaBiTh moBepTajaucs Hasanm?
Yum nyiaHeTapHa mMozaeab atroMa E. Pesepdopaa BimpisHAeThcsa Bin
mogmeni Isx. I»x. Tomcoma? ¥V uvomy ii mepeBarm?

fAx E. Pesepdopa Mir mepeBipuTH DOCTOBIpHICTH OTPUMAHUX HAaHUX?
fAK pesynbTaTH ILOTO €KCIEPUMEHTY IIOB’sI3aHi 3 ABUIAMU’, AKi
MU cioctepiraemo y BcecBiTi (mampukxigam, y 30pax)?

Tenep 3po3ymino, wo 3apag Agpa atoma
BM3HAYAETbCA YMCIOM MPOTOHIB Y HbOMY.

Tak, i BM3HauUUTK Len 3apAag
MOXHa 3a nepiofgnyHol Tabnuueto.

A maca aToma 30cepefKeHa B AApi
N 3yMOBJIEHa YMCJIOM MPOTOHIB i HENTPOHIB.
A OT Macolo eneKkTPOHIB MOKHa 3HeXTyBaTu.
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| §25 // ENEKTPOHHA BY/IOBA ATOMIB

Ha moto fymKy, aTOM NeBHOK MipOK Haragye
CoHAYHY cnucTemy. Ane He MOXY OCArHYTW
PO3yMOM: AKLLO MOXe iCHyBaTh aTOM
3i 118 enekTpoHamu, To Ue HayebTo CoHue
i 118 nnaHet? Lle X 6yge cyuinbHWiA Xaoc...

HaneBHo, y Oy#oBi LMx «nnaHeT»-

aTOMIB ICHYE uiTKa CTPYyKTypa.
S—

Mogenb atoma Bopa-Pezepdoppa

Mogenr atoma Pesepdopaa, 6e3 cymHiIBY, HaibOijbIe Bimmosimaiia
cIpaB:KHilI OymoBi aToma, aje B Hiili OyJIO CyTTEBe NPOTHUPIUUA: 3a
BioMMMM Ha TOM Yac 3aKoHaMu (DiBUKHU €JIEKTPOH, SIKINO BiH 00ep-
Tae€ThCsA HABKOJIO AIpa, Mae 0e3lepepBHO BUIIPOMIHIOBATU E€HEPTii0 Ta
i3 wacom ymactu Ha axpo. Mogenb atoma Pesepdopaa BIOCKOHAJIUB
mancpkui (isuxk Hinbce Bop. Bin cTBepaskyBaB, 10 €JIEKTPOHU MO-
JKYTh IIepeOyBaTu He Ha OyAb-AKil «opOiTi», a JuIe Ha BU3HAUEHUX
BiicTAaHAX BiJ A1apa, YTBOPIOIOUN KOHIIEHTPUUHI chepu 3 eJeKTPOHIB.
Tomy iHOAI myIaHEeTApHY MOZEJb aToMa Ha3mMBalOTh Mozesao Bopa-Pe-
3epdopzaa.

B enekTpoHHUX O0O0OJIOHKAX aTOMiB €JeKTPOHU YTBOPIOIOTH UiTKi
CTPYKTYPH, IO PiBHATHCA YMCJIOM eJeKTPOHiB. CTPYKTYpPy €JIEKTPOH-
HOI OOOJIOHKM B aTOMi MOKHA IIOPiBHATU 3 0araToroBepXiBKOIO,
y SAKifl eJIEKTPOHU PO3CEJIAIOTHhCA II0 PiBHMX ImoBepxax. KoKHUNA mo-
BEPX — IIe eHepzemuyHUll piGeHb, abo eNeKMpPOHHUL wWap.

@ Eneprernunnii piBeHb MiCTHTh II€BHE YHCJO €JIEKTPOHIB,
[0 MalTh IPHUOIU3HO OJHAKOBY €Hepriio.
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KOXHUI eHepreTMYHUN piBeHb MO3HayawTb Ynuciom n (n=1, 2, 3, ...)
abo Benukot natuHcbKow nitepoto (K, L, M i gani 3a andasitom)

[na nepworo
= (Hambnmxuoro
q e ~ K 0O Afpa) piBHA
i s n=1 (piBeHb K),

ana gpyroro n =2

ol
L \c\ / '\ [ © (piBeHb L), ana
V4

TpeTboro n=3
P sz /' (pisetb M) Toujo
M /
n=3

[ITapyBaTty OymoBY €JIEKTPOHHOI OOOJIOHKU =
aToOMiB MOKHA 300pasuTU TaK: KOJIOM IIO3HA- n_1 L
YyeHe SAOpO, IO Mae NEeBHUM 3apAjn, a Ayra-

MM — €eHepreTUYHi piBHi.

MNMoHATTA npo opbiTtani

Ilicna mocaimxkensr H. Bopa Ta E. Pesepdopma Oyyio BCcTaHOBJIEHO, IO
€JIeKTPOHUN Ha €HEePreTHYHUX PiBHAX Iepe0yBaloTh y MeyKax IIeBHOTO
IPOCTOPY, AKWIN HA3UBAIOTh opbimadJiio.

@ Op6iTanp — 1me uyacTUHA MPOCTOPY, V AKOMY HMOBipHiCTH
mepebyBauHsa ejeKTpoHa Buira 3a 90%.

Ha omHOMY eHepreTHyHOMY PiBHI eJieK-
TPOHU MOKYTHb PO3MiIlllyBaTucAa Ha opoi-
Tajax pisHol ¢dopmu. Hadnpocrimumn

dopmamu opbiTamein € cdepa I 00emHA
Bicimka.

@ Yucao opbiTaseil Ha KOXKHOMY €HEPreTUYHOMY piBHI
IOopiBHIOE n2.
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OmHa opbiTaab MOMKe BMIITyBaTHM MaKCHUMYyM JBa €JIEKTPOHU,
OT3Ke:

@ Ko:xHuii eHepreTHYHUN piBeHb MOKe MaKCHUMAaJIbHO
BMimgyBaTtu 2n? eJeKTPOHIB.

Mo ckinbky opbiTaneit MiCTATb Pi3Hi eHepreTWyHi PiBHi Ta MO CKiflbKM eneKkTpo-
HiB MOXYTb MaKCUManbHO BMilLlyBaTV €HepreTuyYHi piBHi: Neplmnin, Apyrun, Tpe-
Tin Towo?

MpuHUMN HaWMeHLW Ol eHepril

AIKi enekTpOHU MalTb MEHLLY eHeprito: Ti, Wo nepebyBatoTb Ha eHepreTUYHOMy
piBHi, 6AVKUOMY [0 AApPa, YN HaBMaKW?

Yei ximiuHiI BIacTMBOCTI PEUOBMH BU3HAUAIOTHLCSA OYIOBOIO €JIEKTPOH-
HUX OOOJIOHOK aTOMiB.

Posrnanabpmo, AK eJeKTPOHU PO3MOAIIAITHCA 3a €HepreTUYHUMU
PiBHAMU.

EnexTponu 3aiiMaioTh eHepreTUYHi PiBHI IOCJiTOBHO, IIOYMHAIOUN
3 IIepIIoro, 3a 30iJIbIIIEHHSIM eHeprii.

CouaTKy «3acejse€TbCA» MNePIIUA eHepreTUYHuil piBeHb, IIO-
TiM — JApyruii, TpeTiii TOIIO.

Ileit mpuHIUTI HABUBAIOTH NPUHUUNOM HAUMEHULOL eHepzil.

Yucyio eHepreTUYHUX PiBHIB, IO 3aIIOBHIOIOTLCSA B aTOMi IIEBHOT'O
XiMiUHOTO ejieMeHTa, BU3HAUAIOTh 3a HOMEPOM IIepiofy IIepiogmuHOlL
TabJIUIll, ¥ AKOMY PO3MIIIIEHUH IIeil eJIeMeHT.

Tax, B aromax XiMiUHMX eJIeMEHTIiB IIEepIIOro mepioay 3aIlOBHIO-
€ThCA JuIlle IEePIIUil eHepreTUYHuil piBeHb, B aToMaX €eJIeMEeHTiB
IpyTroro Iiepiofy — IIepHIi JBa eHepreTWYHi piBHi, TPeTbOT'O — TpU
TOIIIO.
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Hanpuknan, I'izporern poamiiieHuil y mepriomy Iepioai mig HoMe-
pom 1. Ile o3Hauae, 110 B €JIEKTPOHHil OOOJIOHIII HOT0 aTOMiB € JuIITe
OIVH eJIEKTPOH, AKWI IlepeOyBa€e Ha IIEPIIOMY €HEepreTUYHOMY PiBHi.
EnexkTponny o000s0HKY aTromiB I'igporeny mo:xkHa 300pasuTuU TakK:

n=1
H @> abo °
1 1
Tesiii Tako:K po3TallloBaHU y MEPIIOMY IepioAi, TOXK B eJeKTPOH-
Hilfi 00OJIOHIII MOTO aTOMiB TaK CaMO 3allOBHIOETHCA IIEPINUII eHepre-

TUYHUN piBeHb. AJle Ha IIbOMY PiBHI BiKe € IBa €JIEKTPOHU, OCKiJIbKU
nopankosuii Homep lemito — 2.

[lBa enekTpoHW Ha ofHOMY
eHepreTMYHOMy PiBHi MO3HayalTb

/
n=! TaK, WOo6 nigKpecnuTy, Wo Ui ABa
€NeKTPOHN PO3MillleHi Ha OfHiIN
.He @ @ op6iTani nepworo eHepreTMYHOro
piBHA. TaKi enekTpoHM Ha3uBalTb
2 1

cnapeHumu, abo esrekmpoHHOI NAPoIo

B aromax ejleMeHTiB ApPYyroro mepiogy eJIEKTPOHU 3aIIOBHIOIOTH HeE
JUllle TepIiuii, a ¥ Ipyruii eHepreTuuHuil piBeHb. HezasexHo Bifn
yucJa eHePreTUYHUX PIiBHIB, €JIEKTPOHU CHOYATKYy B3alOBHIOIOTH pi-
BeHb i3 HAWHMIKYOIO €Heprielo, TOOTO IepIIunii, a MOTiM yiKe IPYyTUil.
o mpuKkIamy, PO3TVIAHBMO €JeKTPOHHY 000J0HKY JliTito, 1110 MicTHTH
TPU eJIEKTPOHU (MopAaKoBuil HOMep — 3). OCKinbKM mepIinuil piBeHb
MaKCHUMaJIbHO BMIiIIlye [OBa €JEeKTPOHMW, TO Ha Apyromy Oyzae Jwuiie
OOVH eJeKTPOH:

n=2 < OaunH enekTpoH Ha opbiTani
n=1 LpYyroro eHepreTM4yHoro piBHA. AKLWoO
Ha opbiTani nuwe oAnH eneKkTPOH,
Li @ > @ MOro HasnBawTb HecnapeHum
3
1// EnekTpoHHa napa Ha ogHin opbitani
2 1 5 MepLIoOro eHepreTUYHOro pPiBHA
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Y Bepuiiio Ha Apyruii eHepreTUYHUN PiBeHb AONAETLCA IIle OAWH
€JIEKTPOH:

n=2 Ha nepwomy Ta gpyromy
n=1 eHeprequme PiBHAX
MICTUTbCA MO OAHIN
.Be eNleKTPOHHIN napi
2
2

B aromax Bopy € 5 emnexTponis, a Kapbony — 6. MicTkicTs apy-
roro eHepreTUYHOTr0 PiBHA — 8 eJIeKTPOHiIB, TOXK y IMX eJIEMEeHTiB
IIPOJIOBIKYE «YKOMILJIEKTOBYBATUCA» APYTUM €HEePreTUYHUU DiBeHb:

n=1 EnekTpoHHa napa Ha
opHin opb6itani gpyroro
eHepreTUYHOro piBHA
sB @ ° \|7| OAWH HecrnapeHwui
1 eNIeKTPOH Ha Apyrin

5 opb6itani

Ui nBa enekTpoHu
po3TalloBaHi Ha Pi3HUX
____——opb6itanax: no ogHomy
7’ Ha KOXHi. ToK B aTOMiB
KapboHy no aBa
HecrnapeHi enexkTpoHu
B €NEKTPOHHIN 00O0MOHL

AKWO Apyrnin eHepreTUYHMA piBEHb MOXe MaKCMManbHO BMilllyBaTh 8 enek-
TPOHIB, TO B aTOMax AKOro XiMiYHOro enemeHTa APYruin piBeHb 3anOBHUTbCA
NMOBHicTIO?

MoskHa mOMITHTH, IO B KOKHOT'O HACTYIHOTO eJeMeHTa IOJA€Th-
cAd MO OJHOMY €eJIEKTPOHY M0 €eJIEKTPOHHOI 000J0HKU. AOM 3amoB-
HUTHU [OPYTUl eHepreTUUYHWI piBeHb, Tpeba e 4 emekTpoHu. To6TO
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Ha OPYyroMYy €HepreTHYHOMY PiBHI MaiOTh MicTuTHCA 8 eJeKTPOHIB.
Came crinpbKM iX B aroMax XiMi4YHOro ejieMeHTa 3 IOPSAAKOBUM HO-
mepom 10 — Heony:

n=2 B aTomiB HeoHy

n=1 Ha 30BHilIHbOMY
eHepreTMYHoMy piBHi
1oNe @ €NeKTPOHN PO3MilLieHi
Ha YOTMPbOX OpbiTansx,
2 1 YTBOPIOKOUMN YOTMPU

8 2 eNIeKTPOHHI Mapw

ENeKTpoHHi 060/1I0HKM aTOMIB TpPeTboro
Ta YeTBepToro nepioais

Harpiti — mepiuii XiMiuHNI eJIeMEHT TPeThOro IIePioAy, TOMK Yy IHOTo
aTOMiB IOYMHAE 3aIIOBHIOBATUCSA TPETiNl €eHEepreTUUYHUU DPiBeHb:
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Tpetiii eHepreTYHU pPiBEHhP MaKCHMAaJbHO MOYKE€ BMIiCTUTHU
18 enexkTponis. IIpoTe B aTomMax mepirioro ejeMeHTa YeTBEPTOT'O IIepio-
ny — RaJrito — moumnHae 3alIOBHIOBATUCS YeTBEPTUN €JIEKTPOHHUHU IT1ap:

110990

3BicHO, iCHYIOTH i iHIII TmpUHIIUON

OyImoBU eJIEKTPOHHOI O0OOJIOHKM aTOMIiB,
: : rnk.com.ua/

ajle TIPO HUX BU Mi3HAETeCs MiJ dYac

IOoaJILIIION0 BUBUEHHSA XiMil B HaACTyII-
HUX KJacaX. AHIMaLinHUA ponnk

«EnekTpoHHa 060fIOHKa aToma»
MomipkKyiiTe

BaXknMBOIO XapaKTEPUCTUKO eNIeKTPOHHOI 0OONOHKN aTOMIB € UNCIIO eNleKTpo-

HiB Ha 30BHILUHbOMY €HepreTuYyHOMy pPiBHi.

B flK B/ BBaKa€Te, AKUM PiBEeHb HA3UBAlOTb 30BHILLHIM?

B fkolo Oype eHepria efeKTPOHIB Ha 3OBHILUHbOMY €HepreTMYHoOMy pPiBHI Mo-
PIBHAHO 3 iHWVMMW €eKTPOHaMM LIbOrO aToMa: HalbGiNbLLIOK YW HaMeHLIo?

B [Ina enekTpOHHUX OOONIOHOK, MOAENi AKMX HaBedeHO BMLLE B LbOMY Mapa-
rpadi, BM3HauTe UMCIO eNeKTPOHIB Ha 30BHILUHbOMY €HEepPreTMYHOMY PiBHI.

Docnipxyemo, MOAENIOEMO, NPOEKTYEMO
) ! -~
BukopwucToBytoun nigpyyHi matepianu (gpo- _?/}’,U#

TV, HAMUCTUHK, KaHUENAPCbKi CKPIinkm
. -

TOLO), CTBOPITb CTaTnuHy 2D- abo 3D-mo- —_—

genb atoma (Ha Bubip i3 nepwmx 20 ximiy- &

- . &
HUX enemMeHTIB) 3 ypaxyBaHHAM po3noginy % a"‘ % ’
€/IeKTPOHIB 3a €HepreTMYHUMU PIBHAMMU.
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Yucno xiMiyHMX eneMeHTIB y nepiogax nepiogu4HOI

Tabnuui

MNopiBHANTE MaKCMManbHYy MICTKICTb eHepreTMYyHMX PIiBHIB i YMCIO XiIMIYHUX
efleMeHTIB Y KOXKHOMY nepiogi.

CTpyKTypa mnepioguuHoi TabJJUIli 3yMOBJIEHA OYJZOBOIO €JIEKTPOHHIX
000J10HOK aToMmiB. Ymcao XiMiUuHMX eJeMeHTiB, III0 MICTATHCA B KOXK-
HOMY IIepiofi, BM3HAYAETHLCA MICTKICTIO BiAIIOBIiZHMX €HEPreTUYHUX
piBHiB (Tabi. 6).

Ta6bnuua 6. MiICTKICTb eHepreTMyHMX PIiBHIB aTOMIB XiMiYHMX €neMeHTIB
nepLwmx YOoTUPbOX MNepioAiB

EHepretnuHunn Yucno MakcnmanbHe Yucno
Mebio piBeHb, Wo opb6iTanen Ha|4ncno enekTpo-| XimMiuyHMx
PIOA | sanosHioeTbCs eHepreTuy- | HiB Ha eHepre- | enemMeHTiB
eNeKTpoHamMm HOMY piBHi | TMYHOMY piBHi | y nepiogi
1 Mepwwun 1 2 2
2 Apyrwia 4 8 8
3 TpeTin 9 18 8
YeTtBepTun
4 (a TakoX gonos- 16 32 18
HIOETbCA TPETIN)

Ax BugHO 3 Tabauii 6, xma 1-ro Ta 2-ro mepiomiB umcao Ximiu-
HUX eJIEMEHTiB y IIepiofii Ta MaKCcHMaJbHe UMCJI0 eJIEKTPOHiB Ha Bif-
MIOBiTHOMY €HEpPreTMYHOMY PiBHi 30iraroTbcsA. ¥ HaCTyOHHUX Ilepiogax
BUHUKAE «3alliBHEHHs», 1110 IOB’sI3aHe 3 0COOJMBOCTAMU OyIOBU eJIeK-
TPOHHOI OOOJIOHKM aTOMiB, MPO SAKi BW Ai3HAETeCs MOTiM.
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BypoBa eneKTPOHHMX OGOJNIOHOK i rpynu nepiognyHol
Tabnuui

MNopiBHANTE UMCNO eNneKTPOHIB Ha 30BHILIHbOMY €HepreTMYHOMY PiBHi aTOMIB
i Homep rpynu nepiogunyHoi Tabnuui, y AKin Po3MilLEHO XIMIYHUI eneMeHT.

ITopiBHAIIMO eJeKTPOHHI 000JOHKU ejieMeHTiB 1-i rpymm:

¥ Bcix aTomax Ha 30BHIIITHBOMY €HEPreTMYHOMY PiBHI IO OJHOMY
€JIEKTPOHY, III0 306iraeTbcs 3 HOMEPOM TI'DYIH.
IlopiBHATMO eneKTPOHHI 000JIOHKU ejeMeHTiB 18- rpynm:
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B ycix mmx aromax Ha B30BHIIIIHROMY €HEPreTHYHOMY PiBHiI IIO
8 esekTpoHiB. K10 3ragaTu, 1m0 XiMmiuHi ejemenTu 18 rpynu — ocTaH-
Hi B mmepiofi, a B HACTYIHOT'0 XiMiUYHOI0 eJleMeHTa MOYMHA€E 3aII0BHIOBA-
THUCS HACTYIHUN eHepreTUYHUi piBeHb, TO MOKHA 3POOUTH BHCHOBOK:
Ha BOBHIITHbOMY PiBHI MOKe MicTuTHcsa He Oijibllle 8 eJIeKTPOHiB.

Tak camMo MOKHA TOPIiBHIOBATU €JIEKTPOHHI OOOJOHKH aToMiB iH-
MINX TPYN IIepioguuHOl TabJIMIIi.

B atomax enemeHTiB 1-i Ta 2-1 rpyn YMCAO eneKTPOHIB
Ha 30BHIlLHbOMY PIBHI JOPIBHIOE HOMepY rpynu

1 18
1 B atomax enemeHTiB 13-18 rpyn umcio enekTpoHiB 3
Ha 30BHILWHbOMY PiBHi OOPIBHIOE PIi3HULI «HOMep
1 @ rpynu MiHyc 10»
2 13 14 15 16 17
3 4 5 6 7 8 9 10
@@ ||© N |®|®
il 12 13 14 15 16 17 18
s|(60)| (9| (@GR O (D} )

B atomax enemeHTiB 3-12 rpyn 3amnoBHIOTbCA BHYTPILIHI
eHepreTUYHi PiBHI, WO Malke He BMJIMBAE Ha 3O0BHILUHIN

piBeHb

E =Y
@_‘;
[ )
.o

BynoBa eleKTpOHHUX OOOJIOHOK aTOMiB XiMIiUHUX eJeMeHTiB OmHi-
€l rpynu mnoxibHa, TOMY XiMiuHiI eJeMeHTH OAHiel rpynu Ha3WBAIOTH
eJeKMPOHHUMU AHAJ02AMU.

7 )

AHrnincekun $isuk Yapnbs bapkna, NponoHyour No3HayaT eHepreTUYHi piBHi
nitepamu, cnoyaTky BukopmucTtoByBas nitepu A, B, C i gani. Ane notim
NPUNYCTMB, WO MOXYTb iCHYBaTW LWe HWXKYi (rnnbLi) eHepreTUyHi piBHi, Tomy,
wo6 3anuwuntn nitepn andasiTy ANA UMX PiBHIB, BiH MOYaB MO3Ha4YeHHA Bif
nitepn K (notim L, M i gani). 3rogom BMABUIIOCA, WO LWe HPKUMX PIBHIB He
iCHY€, ane 3MiHIOBaTV MO3HAYeHHA PIBHIB yXe He CTanu.
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321.

322.

323.

324.

325.

326.

327.

Po3ymiHHA aBuw, npupogu (po6ora B rpynax) I

CKiIbKM eJIeKTPOHIB MiCTUThCA HA 30BHIIIIHHBOMY €HEPreTUUYHOMY
piBui aromis: a) I'esiro; 6) Jliriro; B) Bepuiiio; r) Bopy; x) Kapb6o-
uy; e) Oxcureny; ) Apceny; u) Cramymy; k) Bapimo?

CKibKM eHepreTUYHUX PiBHIB BaWHATO e€JIEKTPOHAMU B aTOMaX:
a) Kapb6omy, Cumimito, I'epmaniro; 6) Bepumito, Maruiro, Kanbiiito;
B) @ayopy, Xmaopy, Uoxy?

HassiTh aBa xiMiuHi eJeMeHTH, B aTOMaxX SKMUX IIOBHICTIO 3allOBHE-
Hi eJleKTpOHAMU 30BHINIHI eHepreTWYHi piBHI.

Hna ximiunux ememeHTiB Ne 1-20 Bu3HAUTE: a) YMCJIO €JIE€KTPOH-
HUX IIap Ha B30BHIIIHbOMY €HEePreTUYHOMY piBHi; 06) 4YMUCIO He-
CIIapeHUX eJeKTPOHIB Ha 30BHIIIIHROMY eHEpreTUYHOMY pPiBHi.

300pasits 0yAOBY eJeKTPOHHUX 000/i0HOK aTromiB HiTporeny Ta ®Poc-
dopy. Illo cminpHOrO B OyA0Bi €JIEKTPOHHMX OOOJIOHOK IIMX aTOMiB
i UMM BOHU BiApi3HAOTHCA?

Ari ximiuni ememeHTM € ejgexTpoHHUMHU aHajdoramum Oxcuremy?
300pasiTs 0ymOBY €JIeKTPOHHOI OOOJIOHKM aToMa OQHOTO 3 HUX.

IlopiBHATEe O03HAKY XiMiUHUX eJieMeHTiB (MeTajiuHuili UM HeMeTa-
JiYHUI) i3 YKUCJIOM eJeKTPOHIB Ha S30BHIITHHBOMY €HEPTETUUHOMY
piBHi aTomiB. CopmyioiiTe TinmoTesy OO0 BUABJIEHOI BaMU 3aKOHO-
MipHOCTI.

HaBiTb He ysaBnAB, Wo 6ynoBa enekTPOHHUX 0O0NOHOK
aTOMIB Taka CknagHa. [ly»e 4iTKO BCe BNaLITOBaHO.

| Bce ue BinobparkeHO B MmepioanyHin Tabnuu;!
|
Tak, enekTpoHn po3MilLyoTbCA

Ha eHepreTUYHWX PiBHAX MOCNILOBHO,
AK MacaXkupu no micysax B aBTooyci!

[onoBHe — Mam’ATaT NPO MPUHLMN
HameHwwoi eHeprii. Togi 6yae noBHUN nopAgok!
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POAUHU XIMIMHUX EJIEMEHTIB.
BJIACTUBOCTI EJIEKTPOHHUX

AHAJIOT'IB

Al Bxe 3po3ymiB, WO NepioguyHa Tabnuua —
Lue pKepeno XiMiyHMX 3HaHb. LlikaBo,
UM € B Hill WOCb, MOKM Ham He Bigome?

lagato, wo €. bo nogibHicTb 6ynoBYK

€NeKTPOHHOI 0O60NOHKN aToMiB Yy nepiogax
i rpynax mae 6yTn AKoCb «peanizoBaHa»
Yy BNAacCTMBOCTAX | XiMIYHMX efleMeHTiB,

i peyoBUH... Nokn He 3Halo, AK came.

PoauHu ximiyHUX enemeHTIiB

BnactuBocTi XiMiuHMX eJIEMEHTIB i YyTBOpPEHUX HUMM CIOJYK 3yMOB-
JIeH1 eJIeKTPOHHOI0 OYyZ0BOIO aTOMiB. SIKIIO 40 OfHiel rpynu HajeKaTh
XiMiuHI eJeMeHTH, IO € eJIEKTPOHHUMM aHaJoraMu, TO U Ximiuwi
BJIACTUBOCTi YTBOPEHUX HUMHU PEUYOBHMH MalOTh OyTm moxi6Hi. Ile mo-
MITHJIU IMe [0 BiAKPUTTS €JIeKTPOHHOI OyJoBM, TOMY HeBHi XimiuHi
eJleMeHTH 00’€qHaJIN B POAUHM.

@ Poguna xiMiyHMX eJeMeHTIB — Ie Ipyla XiMiuHUX ejieMeH-
TiB, III0 MalOTh IMOAi0OHI BJIACTHBOCTI.

Hampurnan, exrekrpornna 60yzoBa aromiB Kauito momi6bHa mo OymoBu
aromiB Harpiro. Ilig yac xiMiuHMX peakIliii BOHM BTPadYaiOTh €OUHIIA
€JIEKTPOH 30BHIIIIHHROIO €HEPreTUYHOrO PiBHA I IepPeTBOPIOIOTHCA Ha
WoHU i3 3apAmom 1+, a yTBopeHi HMMHU ocHOBU € jgyramu. Came TomMy
i eJeMeHTH HAa3MBAIOTh JY:KHUMHU. TaKOK iCHYIOTH 1 iHIIIi ejemeH-
TH, aKi 8a BiacTmBocTaMu moxi6ui mo Kamiro ta Harpiro. Ix Bumina-
IOTh B OKpPeMYy POAWHY — POOUWHY JY:KHUX €JIeMEeHTiB.
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I3 BiAKpPUTTAM HOBUX XiMIUHMX €JIEMEHTIB 1 HOCTiA:KeHHAM IXHiX
BJIACTUBOCTEH YMCJIO POAWH eJeMeHTiB 30ijbmryBajsocd. lesaki poau-
HM JicTaJy BJIACHI Has3BW, i B CydacHil XiMiuHi#l JiTepaTypi uacTo

ix HasuwBalwTL came 3a HuMHu (Tabda. 7).

Tabnuua 7. POagnHN XiMIYHUX €NemeHTIB

lpyna
3 1 2 15 16 17 18
& JlyXHi NlykHo- | MHiKTO- | Xanbko- |FanoreHw’ | IHepTHi
C | enementn' | zemenbhi | renw? reHu* enemeHTun®
enemeHTn?

1 He

2 Li F Ne

3 Na P S cl Ar

4 K Ca As Se Br Kr

5 Rb Sr Sb Te [ Xe

6 Cs Ba Bi Po At Rn

7 Fr Ra Mc Lv Ts Og

2

3

6

— YTBOpPIOKOTL Nyru.
— YTBOpIOWOTb 3eMni (Tak paHille Ha3MBanu OKCMAM), AKi y BOAI NepeTBOPOTbLCA

Ha nyru.

— YTBOPIOKOTb 3aAyLAMBI PEUYOBUHN.
— binblwicTb enemeHTIB TPanaAalTbCA B NPUPOLI y crnofykKax i3 Kynpymom.
— YTBOpIOKOTL CONI.
— € iHepTHUMM, TOOTO He 3JaTHMMM BCTYNaTh B XiMiuHi peakuii.

XimiuHi emeMeHTH, IO HaJEXKATh A0 OJHIEl POAWMHU, YTBOPIOIOTH
IIPOCTi PEUOBMHU Ta CIOJYKUW 3 HNOAIOHMMMU (PisMUHMMHU ¥ XiMiuHUMMT
BJIACTUBOCTAMMU.

JIy)KHi XiMiuHi enemMeHTH

JIy:KHI eleMeHTHM — HaAWAKTUBHIINI MeTaJIiuHi eJleMeHTU, BOHU PO3-
mimteni B 1-# rpymni nepiogmusoi TabamMITi.
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JlyHi enemeHTI:
B HaMaKTMBHIWI MeTaniuHi enemeHTy; NiTin Li
B nepeTBOPIOIOTbCA Ha KaTioHu i3 3apagom 14
B yTBOPIOKOTb JIyrn.

3aranbHi popmynu cnonyk: Kaniin K

B okecnpis — E,O; Py6iniin Rb
B rigpokcmais (nyris) — EOH.

. Lesin Cs
JlyxHi metanu:
W nierki, M'sKi; OpaHuin Fr
B HaA3BMYAMHO XiMIYHO aKTUBHI.

HaTtpin Na

Merann, yTBOpeHi nmuMmy XiMiuHMMHU eJeMeHTaMU, TaKOK Ha3uBa-
OThb JY:KHUMU. BOHM 3HAUHO Jermri 3a iHIm meraau (3aJ1iso, Minb,
aJoMiHil), gysKe M’AKi Ta ix MoskHa pisaTu HoKeM (MaJ. 26.1A).

JIysxkHI MeTasin € HalaKTUBHIIIMMU MeTaJlaMM: BOHU pearyioTh i3
KHCHEM, BOJOI0 Ta KHCJoTaMHu. Bzaemomis ix i3 Bomoro BimOyBaeThCs
nysKe aKTWUBHO, iHomi 3 BuOyxom (maJj. 26.1DB).

rnk.com.ua/

111012 [=]

Man. 26.1. Kanin moxHa pizaTi Hoxem (A); ) ) Bipeo
«B3aemogia HaTpilo 3 BOAOIO»
B3aemMofis Kanito 3 sogoto (b)

JIysxkH1 XiMiuHI eJleMeHTH yTBOPIOIOTH OKCUJM i3 3araJjibHOIO (hop-

mysioo E,O, te E — Oynb-AKuil Jy;KHUKA eJIeMeHT:
4Li + O, = 2Li,0
ligpoxcuam Jy:KHUX XiMiYHMX eJIEeMeHTiB — JIyrum i3 3arajbHOIO

dopmymoro EOH. YTBOPIOIOTHCA BHACTIJZOK B3a€EMOil OKCHUIIB JIYK-
HUX €JIEMEeHTiB i3 BOJO0I0, HAIIPUKJIAI:

Na,O + H,0 = 2NaOH

ligpokcuagm Py6Gimiro Ta Ilesiro Taxki akTuBHi, 1110 iXHI KOHIIEH-
TPOBaHiI PO3UMHHU JIETKO PYUHYIOTH CKJIO HaBiITh 3a KiMHATHOI TeMIle-
parypu, a ixXHi posmjaaBM — 3aJi30 I HaBITH IIJIATHHY.
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VYHaciaigok XiMiuHOI AKTHBHOCTI JIYsKHI MeTaJlld TPAILJIAIThCS
B IPUPOAI BUKJIIOUHO y BUIVIAAL cmoayk. IloOyTm ix MoKHA JwuIIie
Jiel0 eJeKTPUYHOT0 CTPyMy Ha ixXHi cmoayku. Harpiii i kamit ymep-
me Oy omepskani I'amdpi Hesi 1807 pory came B Takmil cmoci0.

ManoreHm

l'asorenu — HaMaKTUBHIIII HemMeTaJiuHi eJleMEeHTU, BOHM PO3MillleHi
B 17-i1 rpymi mepiogmuHOoi TaOIMIIi.

EnemeHTMN-ranoreHm:

B HaMaKTUBHILWI HeMeTasiyHi enemeHTy; Onyop F

B epeTBOPIOOTLCA HA aHioHW i3 3apagoMm 1—. Xnop Cl
3aranbHi popmynu cnonyk: Bpom Br

= okcmpie — E,O; (kpim Onyopy); o

® neTkux cronyk i3 igporeHom — HE. Wop |

MpocTi peyoBMHM ranoreHu: AcTtat At

B yTBOpPEHi ABOATOMHVMI MONeKynamm E,; T T
® HaA3BUYAMHO XiMIYHO aKTMBHI.

IJia eleMeHTiB-TaJIOTEHIB TaKOK XapaKTepHi CIiJbHI BJIACTHUBO-
cTi, BOKpeMa, yci BOHM IIepPeTBOPIOIOTHCS Ha aHiIOHU i3 3apamzoMm 1-—.
IIpocTi peuoBMHM, yTBOpPEHI IIMMHU eJeMEHTaMM, TAaKOX Ha31Ba-
I0Th rajoreHamMu (MaJj. 26.2). I'ajoreHu — peYOBMHU MOJIEKYJIAPHOI
OymoBH1, MOJEKYJIN AKUX CKJIALaloThcs 3 ABoxX aroMmis: F,, Cl,, Br,, I,.

A . b
Man. 26.2. TanoreHy 3a 3BUYaAHMX YMOB MepebyBaloTb y Pi3HMX arperaTHMX CTaHax:
XNOp — »OBTO-3enieHni ra3 (A); 6pom — netka pignHa 6yporo konbopy (B); nog —
neTKa KpucTasiyHa peyoBrHA YOPHO-hi0NeToBOro Konbopy 3 MeTaniyHum 6nuckom (B)
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lasorenrn — HatakTuBHIiNII HeMmerasnu. BoHu pearyiors i3 Oara-
TbMa pedoBMHaAMU. A B armocdepi ¢pTOpy 3maTHA TOPiTH HABITH Boja:

I3 BomHeM raJIOT€eHM TaKOXX B3AaEMOJIIOTH IysKe aKTHUBHO, iHOII
3 BuOyxoMm. IIpomykKToM peakiiii € JjeTki cmonyku 3 I'igporemom 3a-
rasbHOTO cKJjaamxy HE, BogHI posumHM AKUX € KHUCJIOTAMMU:
H2 + F2 = 2HF
Tajorenu akTMBHO pearyioTh i3 Merajamu. IIpogyKramMm Tarkux
peakIiii € cosi — raJjoreHigu (propuau, xjaopuam, Opominu, HOoMII):

Came uyepe3 BJIACTHUBICTHL YTBOPIOBATH COJII IIi XiMiuHi ereMeHTH
Ha3BaJu raJoreHaMU.

IHepTHI XiMi4yHi enemMeHTH

IIle omHy poawHy YTBOPIOIOTHL ejleMeHTu 18-1 rpynm mnepiogudHOi Ta-
Osmiri. IXx HasMBAOTHL iHEPTHUMHU eJIeMEHTaMMU.

IHepTHi enemeHTN: leniit He

= XiMiYHO HeaKTMBHI (3a cTaHAapT- HeoH Ne
HWX YMOB He pearyloTb i3 *op- AproH Ar
HOIO PEYUYOBUHOI); KpuntoH Kr

® MPOCTi PEYOBMHUN CKNAAaloTbCA KceHoH Xe
3 OKpemux aToMiB. PagoH Rn

IIpocTi peuoBMHU NUX eJIEMEHTIB Has3WBalOTh iHepmuumu (6aazo-
podrHuUMuU) 2a3amu, BOHU YTBOPEHI OKPEeMHMMH aToMaMH, SKi He
CIIOJIYyYEHl OAMH 3 OJHMM XIMIUHMMMK 3BA3KaMu. Yci imepTHi rasm
B HE3HAYHUX KiJbKOCTAX MICTATHCA B MOBITPi.

llonemaBHA BBasKaJum, IO iHEPTHI rasu Ba3araJji He YTBOPIOIOTH
XiMiuHUX CHOJIYK (Ipo IMO CBiguuTh iXHA HasBa). OgHAK 3a OCTaHHI
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IEeCATUIIITTA BHaJocsa oxep:katu croayku Kpunromy, Kcenomy it Pa-
moHy 3 OxcureHom i @yopoM Ta iHIIUMH XiMiYHUMH eJIeMEHTaMMH.

Haiinermuii 3-moMizk iHepTHUX ejgeMeHTiB — Iejiti — OyB mep-
MM XiMiYHUM eJIeMeHTOM, BUSBJIEHMM I03a 3emJjeio. Bukopucras-
I MEeTOJ CIeKTpajabHoro anaiuizy, Il'ep Kancem mpoanasisyBas
BunpominioBaHHa CoHida. 1868 poxky BiH BUSIBUB CBiTiHHA, He Xa-
paxKTepHe IJs »KOJHOTO 3 BijoMmX Ha ToH uac eixemeHTiB. Came ToMy
el esemeHT OyB HasBaHUU ['eniem (Bim rper. zesnioc — conrge). Iles-
Ha pidv, CKJIAAHO BiIKPUTU €JIEMEHTH, IKi He yTBOPIOIOTH CIIOJIYK, aJje
miciaa BigkpuTTa I'estito HayKOBII IouaJii peTesbHillle BUBYATU Tra3u
i Hes3abapoM BiIKpPUJIM BCi iHEPTHiI eJeMeHTH.

Po6oTta 3 iHpopmauicio NN

328. 3anumiite y saraJbHOMY BUTIJIAAI (POPMyJiM OKCHUAIB i TiAPOKCUIIB
MeTaJiuHMX eJIEeMeHTiB: a) Jy:KHUux; 0) JysKHOo3eMeJbHHX. BuKO-
pucToByOUHU IIi (OPMYJIN, 3ANUINITh ¥ 3araJbHOMY BUTJISAAl PiBHAHHSA
PeakKIifi OKCHOIB JYKHUX 1 Jy:KHO3eMeJbHUX eJEeMEHTIiB i3 BOIO0IO.

329. Banuirits piBHAHHA peakIii itoxy: a) i3 jsitTiem; 6) KaJabIlieM; B) aJio-
MiHi€eM; T') BogHEM.

330. YV AKoMy 3 OKCHJIIB JY:KHHX eJieMeHTiB MacoBa udacTka OKcuremny
HanbinbIIa?

331. 3BuaiigiTe y [OOZATKOBMX [iKepesax iH@opMalliio mpo BiZKPUTTS
iHEepPTHUX eJIeMEeHTiB CIEeKTPaJbHUM aHaldi3oM. SIK BU BBa’sKaeTe, UUM
MOJKHA MOSICHUTH TOH (PaxT, IO OijbIIicTh 6JIaropogHuX rasiB OyJiu
BiZKpuUTi Maii:ke omHouacHO: y mepiom 1894-1900 pp.?

CnekTpockon Kipxropa-
byH3eHa
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Po3ymiHHa aBuw, npupogu (po6ota B rpynax) I

332. I3 meperniky XiMiuHHUX ejleMeHTIB BUIIHUIIITHL OKPEMO: a) JY:KHi eje-
MeHTH; ©0) JIYy’KHO3EeMeJbHi eJleMeHTH; B) TrajJoreHu; T) iHepTHi
eJIeMeHTH.

Br, Na, Al, Ca, S, Xe, K, Cl, I, Li, Ba, Ne, Be, Rb, Sr, F, Fe, He, H.

333. Kauiii 3a ciaabkoro HarpiBamHs OypXJHBO pearye i3 cipkormo, a pos-
IJIaBJeHUN KaJiii 3ropsie B arMocgdepi xaopy. SanumriTs ximiuwmi pis-
HAHHA IUX pPeakIfii.

334. YV mepekJgaai 3 I'pelbKoi 2a/o 03HAYAE «Cildb», XAJbKO — «Migb»,
NHiKMoO — «3aIyIlIUuBUil», 2eHea — «HAPOIKeHHA». fIKe 3HaueH-
Hs, Ha Ballly OYMKY, MaiOThb Ha3BU POAUH «TaJIOT€HU», «XaJbKore-
HU» Ta «OHiKTOreHM»? Yomy Ii poamum Oyja0 HasBaHO caMe Tax?

335. VasBirTs, 110 mepes BaMH OJHAKOBI 3a (pOopMOIO Ta PO3MipOM 3pasKu
Jitiro Ta 3anisa. K BiApisHUTU I pPeyOBWHU, I'DYHTYIOUHUCH JIUIIIE
Ha BigMiHHOCTAX ixHiX (GismuHUX BIacTHUBOCTEIi?

336. ¥V mepersagi 3 TpembKoi XJopoc O3HAUAE «3eJeHUii», OpomMoc —
«cMmepaunii», ilodec — «diomeroBuii». I3 AKMMU BJIACTUBOCTIMIU
XJIOPY, OpoMy Ta Homy moOB’s3aHi ixHi HasBu?

| 3HOBY nepioguyHa Tabnuua
3[MBYBana: y Hi € okpemi poaunHu!

—_—

A A mana pauito Wwoao chinbHUX
BACTUBOCTEN MEBHMX rPyn XiMiYHMX eNeMeHTIB,
AKi, CBOEID Yeprow, «NOLNPITbLCA» Ha IXHi
NPOCTi PeYOBUHU Ta Cnonyku!

L ]
Ocobucto meHi NogobaTbCA

NYXHi enemeHTn I ranoreHu,
60 BOHW — HalaKTUBHILLi!
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BYAOBA EJIEKTPOHHUX OBOJIOHOK
| BIACTUBOCTI XIMIYHUX

EJIEMEHTIB

Al po3ymilo, WO Ny>KHi MeTanu Ta ranoreHu
aKTVBHI, a iHepTHi rasm — Hi. Ane yomy
came iHepTHI Taki «nepgauvi»?

Yomy oppasy «iepavi»? HanesHo,
y HUX i Tak yce igeanbHo! | im
HeMa€ CeHCy 3MiHIoBaTUCA.

A yomy TOdi B iHWWX efleMeHTIB He TaKk?
TyT, yBaxalo, cnpaBa B eNeKTPOHHUX
060510HKax aTomMiB. Ane B Yyomy came?

MpuynHa iHEpPTHOCTI iHEPTHUX eneMeHTiB

3HauM eJIEKTPOHHY OyIOBY aroMa, MOMKHA IIepeg0auuTH BJIACTUBO-
cTi XiMiuHMX eJiIeMeHTiB i yTBopeHuUX HuUMU croayk. Ili BiactuBocTi
3YMOBJIEHi eJIEeKTPOHAMH, IO I1epe0yBaloTh HA 30BHIIITHBOMY €Hepre-
TAYHOMY pPiBHI.

PosrisabMo BOJIMB Gy0BM 30BHIIITHHBOIO €HEPreTUYHOTO PiBHA HA
BJIACTUBOCTI XiMiUHMX e€JIEMEHTiB.

Iz-momizk XximMiuHMX eJleMeHTiB 0coOJuBY TPYIy CTAHOBJIATH
iHepTHI ejeMeHTH. IXHSA OCOOJIMBICTH THOJATAE B TOMY, IO BOHU HE
«IIparHyTh» YTBOPIOBATU CHOJYKH. B aromax iHepTHUX eJIeMeHTiB
HaI3BUUYANHO CTiliKa eJIEKTPOHHA OO0OJIOHKA, IO 3YMOBJIIOE IXHIO Xi-
MiuHY 1HEPTHICTb.

Y uomy :k mpuumHa Ii€i cTifikocTi?
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IIpoanaisy#iMo CKJiaJ 30BHIIITHHLOT'O €HEPreTUYHOI'0 PiBHA iHEpT-
HUX eJIEMEeHTiB:

®) @) @) @

He Ne Ar Kr

B aromax Tenito Ha 30BHINIHLOMY piBHiI € aBa esekTpoHu. Ile
MaKCHMAaJIbHA MICTKICTh IIEPIIIOr0 €HEePreTUYHOI'0 PiBHA, OTMKE, B aTO-
miB estito esleKTpoHHA 00OJIOHKA ITiJIKOM 3amoBHeHa. B aromax Heomy
30BHINTHIN piBeHb TaAKOXX MICTUTL MaKCHUMAaJbHE UYICJO eJIEKTPO-
HiB — Bicim. B aromiB iHmmx iHepTHuUX ejemenTiB (Apromy, Kpum-
TOHY TOIN[0) HA 30BHIITHBOMY PiBHI TaKOXK IO 8 eJeKTPOHiB. IxHii
30BHIITHIY eHepreTMYHWI piBeHb XOua I He MOBHICTIO 3aIIOBHEHUI,
IpoTe, AKIINO TaKWH aTOM IIPUENHAE Ife OAUH eJeKTPOH, TO IOYMHAE
3aIIOBHIOBATHCSA HACTYITHUU eHepreTMYHUH piBeHb. Came muM i mosc-
HIOEThCSA XiMiuHA iHEepPTHICTh TAKWX eJIEMEHTiB: IXHI aToMmu 3a3BuUYail
HE CIIOJIyYalOThCS 3 aTOMaMHM iHINNX XiMIiUHMX eJIeMEHTiB.

Otr:ke, aToMH i3 3aBepIIEHUMU €HEPreTUYHUMU PiBHAMHU abo Ha
30BHIIITHPOMY PiBHI SAKMX MiCTHUTBCSA BiciM eJIEKTPOHIB MAalOTh IIiJgBU-
mIeHy XiMiuHy CTiMKiCTb.

MeTaniyHi U HemMmeTasniyHi BNacTUBOCTI

XiMiYHUX eneMeHTiB

M B aToMiB MeTaniuHUX efleMeHTiB Ha 30BHIlLHbOMY eHepreTM4yHoOMy
piBHI HebaraTo enekTpoHiB (3a3Buyanm 1-3).

B B aTOMiB HEMeTaNiyHMX eNeMeHTiB HanvacTiwe 4oTupu 1 Ginblie
efIeKTPOHIB Ha 30BHILIHbOMY eHepreTMYyHOMY PiBHI.

Aromm BCixX XiMIiUYHMX eJIEMEHTIiB MparHyThb MaTU TaKy caMy eJeK-
TPOHHY O0OJIOHKY, AK B aTOMiB iHepTHUX ejeMeHTiB. [ IbOro BOHU
BimaoTh ab0 IPUETHYIOTH €JEeKTPOHU, Io0 iXHS eJeKTpoHHa 000-
JIOHKa CTaJla TaKoio, AK B aToMa HaNOJJMKYOro iHEepTHOTO eJIeMeHTa.
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SKIIT0 eTeKTPOHIB Ha 30BHIIIHHROMY PiBHI MaJio, TO IX Jierime Bif-
IaTH, IO XapaKTEepHO MJIs MeTaJiuHUX eJeMeHTiB. A AKIIO eJIeKTpPo-
HiB Ha B30BHIIITHBROMY pPiBHi Oarato (4 i OinbIe), TO aTOMU TPArHyThb
OPUAHATHA eJeKTPOHU, II0 XapaKTEePHO IJd HeMEeTAJIIYHMX eJeMEeHTIB.

Aromu OinbINIOCTI HEMETAJIYHUX €JIEMEHTIB MOMKYTh TAaKOMK 1 Bij-
JaBaTHd eJIEKTPOHI, aJe TO0JOBHA BiAMiHHICTL: aTOMH MeTAJIUYHHX
eJIEMEHTIiB 3JaTHi JUIIe BiggaBaTH €JIEKTPOHHU, a HEeMETAJiuYHUX —
i BigmaBatu (kpim ®Dayopy), i mpuitmarTu.

Posrinaapmo sny:kHHUE enemeHnT Harpiit — exemenT 1-i rpynwm.
IIpocta peuoBmHa, yrBOopeHa Harpiem, — akTuBHUU MeTaJs. Bucoka
xiMiuyHA aKTUBHICTbL HATPilO IOACHIOETHLCSA HASBHICTIO B MOro aromax
Ha 30BHIIITHHOMY PiBHI €IMHOrO eJeKTPOHAa, AKWIM BiH JIETKO Biamae
B XiMiUHMX peakIlisgx. YTpauaioum IIed eJeKTpoH, arom Harpiio 1e-
peTBOpIOEThCA Ha KaTioH Na', ejeKTpoHHa OyaoBa AKOTO Taka caMma,

K B aTOMiB iHepTHOro ejemeHTa HeoHy:
2 2 2
8, 8 8

Na Na* Ne
Monu Na' mictarsbca B ckJjami Bcix cmoayk Harpiro, 3okpema,
conm ¥ KyxoHHOI coJsi. Ha Bigminy Bim aromiB Harpito, ftoru Harpiro
xiMiuHO cTalbinbHI I MalKe He INKiaamBi mas opramismy (mag. 27.1).

Man. 27.1. JlyxHi meTanu — niTiil, HaTPil, Kanin (306pakeHi NiBOPYyY Ha KOXKHOMY
CKJi) — yTBOpPEHi aToMaMu BiAMOBIAHMX MeTaNiYHUX ENeMEHTIB i € M'AKMMUY,
6AMCKYUIMN PEUYOBMHaMM, XIMIUHO AyKe aKTUBHUMU. MIOHW LMX NYXXHUX eNeMeHTiB,
WO MIiCTATbCA B CKNafi xnopufiB (306pakeHi npaBopyy), € XiMiYHO CTabinbHUMU
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VBecy Harpiii, mio wmictTutrbca B opraHismi JrogumHU (0JIM3BKO
90 r), mepebyBae came y BUTJIANI HOHIiB.

Posrngubmo ragoren Payop — esmemenT 17-i rpynu. IIpocta pedo-
BUHa (Top, yTBOopeHa DiryopoM, — aKTUBHUU HemeTaJs. Bucoka xi-
MiuHa aKTUBHICTH (PTOPY IOACHIOETHCA THUM, IO B MOro aromax Ha
30BHIMTHHLOMY PiBHiI € cim emexkTpouiB. I[o #oro 3aBepIileHHA Opakye
JINIIIE OOHOTO €eJIEKTPOHA, ToMy nAJdA Piayopy XapaKTEepHUM € IIPO-
Iec IpuUegHAHHA ejieKTpoHa. Tak, arom Dayopy, IPUETHYIOUW OIUH
€JIeKTPOH, IIePEeTBOPIOEThCA Ha aHioH F~, 1110 Mae eyleKTpOHHY OyAOBY,

AK B aToMmiB iHepTHOro ejgemeHTa Heomny:
G> t Q> ®>
27 23 3
F F Ne

Posrngaupmo Kapboum — emement 14-i rpynu. Moro atromu Ha 30B-
HIIITHBOMY PiBHiI MiCTATH IO YOTHMPHU €JIeKTPOHU. BOHM MOXKYyTH HaAOy-
TH eJeKTPOHHOI OymoBu aromiB I'eiiro, BigmaBIIM YOTHPHU €JIEKTPOHU,

abo aromiB Heony, mpuUIHSABIIIN YOTHUPU EJIEKTPOHU:
< >> .@> -4e” .@> +4e” .@> .®>
= - —>
2 2 27 27 28

He c* C c* Ne

Or:xe, KapOoH MOKe BUABIATHA AK MeTaJiuHi, TaK i HemeTaJiu-
Hi BiactuBocTi. Ane KapOoH BigHOCATH OO0 HEMETAJIYHUX €JIEMEeHTIB,
OCKIJIbKM TOJIOBHA O3HAKa HEMETAJIUHUX eJIEMEHTiB — Ile 3JaTHIiCThb
IpUESHYBaTH €JIEKTPOHU, i BOHA IlepeBaskae HaJ 3AaTHICTIO IX Bif-
ITaBaTHU.

B aromiB ximiunmx engemeHTiB 3—12 rpyn Ha 30BHIIITHBOMY €Hep-
TeTUYHOMY PIiBHI IIepeBasKHO € II0 JBa ejieKTpoHu. Tomy Bci Ii ee-
MEHTH € MeTaJIiYHNUMU, JK 1 BCci XiMiuHi ejleMeHTH POAWH JIAHTAHOIIiB
1 aKTHUHOIIiB.
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3MiHa MeTaniyHux i HeMeTaniyHUX BNacTUBOCTEMN

XiMiYHMX eneMeHTIB i NMpocTUX peyvyoBMH

VY pisHEX XiMIiUHMX eJeMeHTiB — fK MeTaJiuHuX, TaK i HeMeTaJiu-
HUX — pis3Ha XimiuHa akKTuBHiICTH. Ile TaxkoK 3yMOBJIeHe UYHCJIOM
€JeKTPOHIB Ha 30BHINITHHOMY €HEPreTMYHOMY pPiBHi IXHiX aToMmiB.

Aromu esnemeHTiB 1-i rpynm mparsyTh BiggaTum OOWH eJEeKTPOH,
a 2-1 rpynu — paBa esieKTpoHu. OOUH €JeKTPOH BiAmaTu Jierimre, Hik
nBa. OTike, 1110 GiJIBIIIE €JIEKTPOHIB Ha 30BHIITHBOMY PiBHi, TMM aTo-
MaM ckKJanHime ix BigmaBatu. Came ToMy 3i 30iJbIIEHHAM YICJa
eJIEKTPOHIB Ha 30BHIMIHBROMY piBHiI (y Iepiogax) MmeraJsiuHi BJacTw-
BOCTi €JIEMEHTiB MHOCJIa0JIIOIOTHCS.

IITo Ginplte eqeKTPOHIB OpaKye aToMy OO 3aBEepIIIEHHS eHepreTud-
HOTO pPiBHA, TO BasKue iX ONpuegHyBaTH. TOMYy UMM MeHIIIE eJIEKTPOHiB
Ha B30BHIIIHHLOMY IIapi, THUM CJAOIIMMK € HeMeTaJiuHi BJIACTHBOCTI
eJIeMEeHTiB.

Y mepioxi 3i 306iygbIIeHHAM 3apALy SApa MeTaJiuHi BJIACTUBOCTI
eJeMeHTiB i yTBOpeHHUX HUMU NPOCTHUX PEYOBUH II0OCJIA0IOI0THCA,

a HeMeTaJliuHi — mocuJoThea (Maj. 27.2).
lpyna 1 2 13 14 5 16 17
Yucno enekrpo-
HiB Ha 30BHiILW- 1 2 3 4 5 6 7
HbOMY piBHi
1 Na 12 Mg 13 IAI 14 Si 15 P 16 S 17 s cl
3-i1 nepiop, o "
P Free © . i @&
BnactuBocrTi Metaniu- Metaniy- Metaniu- HaniB- Hemeta- Hemeta- Hemeta-
ximiuHoOro HUI HUI HUI MeTaniy- NiYHUN  NIYHUIA  NiYHUA
eleMeHTa HUI
BnactuBocTi Oyxe AkmmBHun Metan Hemetan Hemetan Hemetan AKTUBHWI
npocToi aKTUBHUIM  MeTan HemeTan
pevyoBuHN MeTan
MeTaniuHi BNacTMBOCTI NOCNabN0I0TLCA, HEMETaNiUYHi — MOCUMMIOITHCA
=

Man. 27.2. 3miHa BnacTMBOCTEN XiMiYHMX enemMeHTiB 3-ro nepiogy
N YTBOPEHMX HUMW MPOCTUX PEYOBUH
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B enementiB omHiel rpynu Ha 30BHINIHBOMY €HEPreTUYHOMY PiB-
Hi € OZHAKOBe YMCJO eJeKTpoHiB. Hampukmaanm, y Jay:KHUX eJieMeH-
TiB B yCiX aTOMiB II0 OZHOMY eJEeKTPOHY, aJjie BOHH IIepe0dyBaioTh
Ha pPIBHUX eHepreTUUYHUX piBHAX: B aromiB Jlirito — Ha gpyromy,
Harpito — ma Tpetbomy Tomro. Ilo mani Bix axpa posraimioBaHi 30B-
HiIlIHI eJIeKTPOHHM, TO cJiadllle BOHUM HIPUTATYIOTLCA OO0 HBOTo. Tomy
aromu Harpito BTpayaroTh eJIeKTPOHU Jeriie, HixK aromu JliTiio,
VHaCJIiJOK YOoro HATPiil OijabI XiMiuHO aKTUBHUMA, HiXK JIiTiii.

3i 30i7BIIIEHHAM YHCJIa €HepPreTUYHWX PiBHIB 30BHIIIHI eJeKTpo-
HU JIer1ie BTpadyaTH, TOMY MeTaJiuHi BJIACTUBOCTI B rpynax IIOCUJIIO-
oTbedA. Pasom i3 mmuM, HeMeTaJsliuHi BJIACTUBOCTI €JeMEHTIB y I'pylax
3i 30iJIBITIEHHAM PO3Mipy aTomiB mocJjabiiooTheda. MetariuHi BiaacTu-
BOCTi eJIeMeHTiB OAHi€l rpynu HalCUJIbHiIIIE BUpPa’KeHi B eJIeMEeHTiB
i3 HaMOIABIINM 3apAAOM SAApa, a HeMeTaJliuHi — B eJIeMeHTIiB i3 Hau-
MEeHIIIUM 3apsagoM Axapa (mai. 27.3).

Homep 30BHiwWw- BnactuBocTi BnactuBocTi
HbOrO eHepre- lpyna 15 XximiyHoro npocroi
TUYHOrO PiBHA eflemMeHTa pevyoBuHN <
v
7 N g
2 [ I HemeTaniuHnn Hemetan Q .
¥ | é e}
L g g
15 P 8 9
X . |
3 HemeTtaniunun HemeTan E S
o
g c
=
=
8T
HemeTtaniuHnn c T
4 . . .. HemeTtan @z
(HaniBMeTaniyHmn) = 3
E]
r't:s =
— HaniemeTan 5
HemeTtaniunun . . s
5 ) . o (i3 meTanivHMm e
(HaniBMeTaniyHMN) T
6nmMcKom)
6 MeTaniuHnn Metan

Man. 27.3. 3miHa BnacTMBOCTEN XiMiYHMX enemeHTiB 15-1 rpynu
N YTBOPEHMX HUMMK MPOCTUX PEYOBUH
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3i 36inbWweHHAM 3apAgy Agpa aTomiB XiMiYHMX enemeHTIB:
B y nepiogax MeTaniyHi BAACTUBOCTI NOCNAGMOIOTLCS,

a HemMeTaniYHi — MocuNTbCS;
B y rpynax MeTaniyHi BNacTUBOCTI NOCUNIOIOTbCSA,
a HemeTaniuHi — nocnabnTbCA.

3-TIOMiXK ycixX XiMiUHUX eJjIeMeHTiB HaNCUJIbHiIIe MeTaJIiuHi BJja-
cTuUBOCTI BupakeHi y Ppaniiito (ockinbkm PpaHIii y mpupoai He
TPAILIAETHCSA, a AOOYyTHH IITYyYHO, TO B3-IIOMiXK IiCHYIOUUX eJIeMeH-
TiB — y Ilesi). A HalicuyibHillle HeMeTaJJiYHi BJIACTUBOCTI BUpPasKeHi

y @ayopy.

Po6ota 3 inpopmauicio IIIIIIEIENEGNGGGG

337. Yum 3yMOBJIeHI MeTayiuHi Ta HeMeTaJiuHi BJIacTMBOCTI XimMiuHHMX
eJIeMeHTiB?

338. Yomy aromMu mpuUiMarTh ab0 BiAmaroTh e€JIeKTPOHM B XiMIUHMX pe-
armiax?

339. dx sMiHOETBHCS CHJIA IPUTIATAHHS €JeKTPOHIB 30BHIIIIHLOIO eHepre-
TUYHOTO PiBHA A0 Anpa B mepiomi # y rpymi?

340. fAx smiHOIOTBCA MeTaJiuHi ¥ HeMeTaJiuHI BJIACTHBOCTI eJeMeHTiB
y rpynax i mepiomax mepioguuHOol Tabsauili 3i 30iJAbIIeHHAM 3apany
agep aromiB? UuM MOKHA TOSCHUTH Taki smimm?

3471. CkijbKY MPOTOHIB i eIeKTPOHIB MicTuTh: a) aToMm AJoMiHiio; 0) o
Al3*?

342. AToM AKOro XimMiuHOro ejeMeHTa MIiCTUTH CTiJIBKK K €JeKTPOHiB,
CKimbKu ixX y #omi Li*?

343. IlopiBuaiiTe emekTpoHHy OymoBy HoniB S?, Cl-, K*, Ca?' i3 6ymoBoro
atroma Aprony.

344, CKiJIbKU eJeKTPOHIB OpaKye OO 3aBepIleHHs 30BHIIIIHHOI'O eHepre-
TUYHOrO piBHA aTomaMm: a) Oxcureny; 6) Xuopy; B) Cuiimio?

345. Mon mesHOro ximiunoro enemeHnTa E?' Mae Taky camy eJEKTPOHHY
O0ymoBy, Ak i atrom Heony. BusuauTe Iieii ejieMeHT.

346. 3a mepiogMUYHOI0 TAOJUIIEI0 BU3HAUTE UMCJIO €JIEKTPOHIB, AKe Mak-
CUMAJILHO MOXKe BigmaBaTum ab0 HNPUESHYBATH B XiMIiUHUX peakIliax
atom Docdopy.
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Po3ymiHHa aBuw, npupogu (po6ota B rpynax) I

347. Yomy icTOTHO BiApPiBHAIOTHCA 3a BJACTHUBOCTAMU XiMiuHiI exemen-
™ 1-1 Ta 17-1 rpyn? IlosdcuiTh BimmoBimp i3 morasamy OymoBuM iXHiX
€JIeKTPOHHUX O0O0JIOHOK.

348. Yu icHymoOTh BiMIiHHOCTI Mi)X €JIEKTPOHHOIO O0OJIOHKOIO0 ioHa Mar-
HiI0 Ta 060JI0HKOIO: a) aroma Maruiio; 6) aroma Heony; B) itona Ca?";
r) amgiona 0?°? fIkmio BiAMiHHICTHL iCHye, TO B YoMy BOHA moasaraec?

349. Yomy ximiuni exemenTu ®ayop i Xjop MaoTh mogi0HI BaacTUBOCTI?
YV yomy moaAramTh BiAMIHHOCTI Ta UMM BOHHU 3YMOBJIEHi?

LUle pa3 nepekoHaBcA, AKa npasusbHa Ha3Ba «[lepiognyHa
TabnuudA». Xou 3niBa-HanpaBo, XO4 3ropu-yHu3 — yce
3MIHIOETbCA NOCTYNOBO Ta CNpaBdi NepiognyHo.

Baxknneo, Wwo meTaniyHi
4 HemeTaniYyHi BNacTMBOCTI XiMiYHOro
enemeHTa 3ymMoBJieHi 6ynoBoto
€/IeKTPOHHOT OOOMIOHKM NOro aToMiB.

fl Tak 3amam’ATaB: AKWO Mano eNeKTPOHIB
Ha 30BHIiWHbOMY piBHi, TO Biggasan!
Lle o3Haka cnpaBXHix meTanis!
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Y 7-my Knaci mu pisHanucs, Wo nepiognyHa Tabnuus
He 3aBXAW Mana HUHiWHIN Burnag. LlikaBo, um Bce MLWINO nerko
Mig 4Yac 3anoBHEHHA il HOBUMMW XiMIYHUMK enemeHTammn?

_
: A MeHi wKopa, Wo BCi
ﬁ efleMeHTN BXe BigKpuTi.

AL W
|8 1l

Moxnuso, NepiognyHnin 3aKOH BigKpUBaE
NPOCTip ANA HOBUX BiAKPUTTIB?

Biakputta lNepiogu4yHOro 3akKoHy

Big mouatky XIX crosiTTss posmouasm KJacupikyBaTu XimiuwHi ese-
MEHTH 3a PisHMMMU O3HaKaMu. BaprTo sragatu Tpiagm Horana Hebe-
petinepa, oktaBu J[;koHa Hrrosmenzaca # rtabauiio Jlorapa Meiiepa.
Haii6inpim ymasmoro Kiacudikaiiiero crama Ilepiogmuna cucreMa

Ta6bnuua 8. BnactmBOCTi XiMiYHUX enemeHTiB i BNacTUBOCTI iXHiX CNonyK
3aM1e’KHO Bifl BiJHOCHMX aTOMHUX Mac

Pap ximiuHunx

O3Haka -

Li |[Be| B | C| N[O | F |Ne
BimHocHa aToMHa maca 7 9 |11 12| 14 (16| 19| 20
MopAaakoBuii HomMep 3 4 5 6 7 8|9 |10
BnactmBocTi npocToi peyoBnHM M|{M|H|H|H|H|H|H
Dopmyna BULLOrO OKCUay Li,O |BeO|B,0;|CO, IN,Os| — | — | —
BnacTtuBocTi Buworo okcmay O A K K K|—|—|—
Mepioa Opyrun
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HOvutrpa MenpeneeBa, sgKa crajga IAIPYHTAM a4 (POPMYJIIOBaHHSA
Ilepiogmunoro 3akony.

3a ocHOBy cucremarusarnii ximiuamx esemeHTiB [IMutpo Men-
nenaeeB oOpaB BiHOCHY aTOMHY Macy, BBasKalouu i1 T'OJIOBHOIO Xa-
PaKTEepUCTUKOIO XiMIiUHOrO ejleMeHTa: BOHA He 3MIiHIOETHCA B pasi
YTBOPEHHS eJIEMEHTOM IIPOCTOl abo cKJajgHol pedoBmHHU. Poaramry-
BaBIIN B PsJ CHMBOJIM BCiX BiJOMMX Ha TOH Yac XiMiuHMX ejieMeH-
TiB y IMOPAAKY 3POCTaHHS BiTHOCHOI aTOMHOI Macu, BiH IIOMIiTHB, IO
eJeMeHTH! 3 IMOJAIOHMMM BJIACTUBOCTAMU (HAIPUKJIAL, JYKHI ejieMeH-
TH) He 3’SIBJIAIOTHCA 0es3lnmocepefHLO OAMH 3a ONHUM, a MePiOgUYHO
(perysasapHO) IIOBTOPIOIOTHCA. BUABMIOCA, M0 TaK cCaMO 3aKOHOMipHO
(uepe3 meBHUI iHTEpPBaJ) MOBTOPIOIOTHCA XiMiUHI BJIACTHMBOCTI CIIOJYK
€JIEMEeHTiB.

IIpoanasisyiiMo, AKi 3aKOHOMIPHOCTI MOKHA BUSABUTH, PO3TAIILY-
BaBIIM XiMiUHi eeMeHTH APYToro i TpeThoro nepioxiB y psax (tadi. 8).

Y npomMy pALy UYiTKO NIPOCTEKYETHCA IepiogmyHa 3MiHA O3HAaK.
Taxk, JIliti#t yTBOpIOE TpOCTy peuoBMHY MeTas (y:kHU metas). Ilo-
CTYMIOBO BJIACTHBOCTI ITPOCTHX PEUYOBUH 3MiHIOIOTHCS Ha HEeMeTaJIiuHi.
TakosX mOCTYyIOBO 3MIiHIOIOTHCS XimiuHi BJacTmBOCTi OKcupiB. JIi-
Tiit oxcun € ocHOBHuM, a Hitporeu(V) okcup — xwucjaorHum (OKcu-
reH, @ayop i HeoH He yTBOPIOIOTH OKCHUIiB).

Haji 15 mocJimoBHICTE y 3MiHI BJIaCTHMBOCTEN PAIITOBO OOpPHUBA-
€ThbCsa. 3’ABAAEThLCA ejgemMeHT Harpiii, AKMil 3a CBOIMU BJIACTHUBOCTS-
MU TOAiIOHUWU M0 IepIroro ejeMeHTa paxy — Jlitiro. ¥ momaabimomy

eJleMeHTiB

YMOBHi MO3HauyeHHA:

Na | Mg | Al Si P S Cl | Ar
M — wmeTan;
23 | 24 | 27 | 28 | 31 32 |35,5| 40 H — HemeTan:

1M 112113 |14 |15 (16 |17 | 18 O — ocHOBHUI;

M M M H H H H H K — KI/ICJ'IOTHI/IVI;

A — amdoTepHuin

Na,0[MgO|Al,0s| SiO, | P,Os| SO; [Cl,0;| — (okcma, AKUN BUABNAE
0 0 A K K K K | — AK OCHOBHI, TaK
— i KUCNOTHI BNacTMBOCTI)
TpeTin
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BJIACTHUBOCTI €JIEeMeHTiB 3MiHIOIOTBCA B TaKiil caMiii IIOCJIiTOBHOCTI,
axk Bixg Jlirito mo dPayopy. ¥V pALy OPOCTHUX PEUOBUH BimOyBaeThbCs
IIOCTYIIOBA 3MiHAa: BiJi TUIIOBOrO MeTaJy (HATPilo) IO TUIIOBOTO HeMme-
Tany (xsopy). CrocTepiraerbcsa TaKOXK 3MiHA CKJIAAy W BJIACTUBOCTEM
CIIOJIYK, 30KpeMa, Iepexis BiJi OCHOBHOI'O HATPiil OKCHUAY OO KMCJIOT-
Horo xJjop(VII) oxcunmy.

Amnajisyoun Ii0 IIOCJIiJOBHICTh, MOKHA BUABUTHU, IO 3aJI€KHICTH
BJIACTUBOCTEN XiMIiUHMX eJIeMeHTIB 1 YyTBOPEHMX HUMHU CHOJYK Bif
aTomMHOI Macu € mepioguuHol. 1869 pory IImurpo MenneneeB chop-
mysaoBaB llepioguunuii 3aKOH.

@ BaactuBocTi XiMiUHMX e€JIeMeHTiB, a TaKOXK YTBOPEHUX
HUMHJ TPOCTUX i CKJIAZHUX PEYOBUH, MepeOdyBaioTh y IIepio-
OUYHIA 3aJIe;KHOCTI BiJ BiTHOCHMX ATOMHHX MaC e€JeMEHTIiB.

Y posramryBaHHi XiMiUHIX eJIeMEHTIB 3a 30iJbIIEHHAM BiJHOCHUX
aTOMHHX MAaC BUHHUKAaE IIpobisieMa 3 posaMmimieHnHAM Aprony i Kauiro.
Biganocna aromua maca Kamiiro mopiBaioe 39,1, a Apromy — 39,95.
SKImo posmicTuTH iX 3a 3HAUEHHAM BiJHOCHMX aTOMHHX Mac, To Ka-
Jin Oyme y 18-it rpymi, a Aprom — y IepIrii:

Homep rpynu 17 S - T 2
XiMiYHW enemeHT cl K P Ar Ca
BinHocHa aTomHa Mmaca : 35,45 39,10 i 03995 i 40,08
XapakTep enemeHta  : HemetaniuHui : MeTaniyHun : [HepTHUIA : MeTaniyHuni

SAKmo K ycymepedu aTOMHHM MacaM noMiHaTm Micuamu Kaorii
i AproH, mpoTupiuusa 3HUKAE:

Homep rpynn 17 18 1 2
XiMiuHWiA enemeHT cl P A K Ca
BinHocHa aTomHa Maca : 35,45 :03995 ¢ 3910 i 40,08
Xapakrtep enemeHTa - HemeTaniuyHum : [HepTHUI : MeTaniuHnm : MeTaniuHuin

Ileit mapamgokc i3 «xUOHUM» PO3MIIIEHHAM eJIEMEHTIiB OyB IOsCHe-
HUU Jumie Ha modyaTKy XX CTOJINTTA Iicasa BiZKpuTTA OyJ0BM aToMa.
SIKII0 B yBasKHO PO3IVITHETE MEPiOAMYHY TaOJUII0, TO 3HAWIeTe IIe
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JIeKiJbKa IIPUKJIAIiB TaKOT'0 «BUHATKOBOI'O» PO3TAIllyBaHHA Ximiu-

HUX eJIEMeHTiB.
Ilicna BigKpuTTa ejleKTpPOHHOI OymoBu artomiB Ilepioguunuii 3a-
KOH OyJsio chopMyJIHLOBAHO iHAKIIIE.

@ BnacrtuBocTi XiMiuHEX eleMeHTiB, a TAKO YTBOPEHUX HUMU
MIPOCTUX 1 CKJIAJHUX PEUOBUH, IIepeOyBaIOTh y IEepPioguyHin
3aJIeKHOCTI Bifm s3apany Amep ixXHiIX aTOMIiB.

Bip, papy enemMeHTiB [0 nepioguyHOl Tabnuui

Pang ximiuHMX ejleMeHTiB, PO3TAIllOBAaHUX 3a 30iJIbIIEHHAM 3apaAny
Axep aToMiB, MOKHA po3aiamTu Ha oKpeMmi paau. Kosken i3 HuX mo-
YNHAETLCA JYKHUM €JIEMEHTOM, a 3aKiHuyeTbcsa — iHepTHUM. Taki
pAgu Ha3WBaOTL nepiodamu. Ilepiomu, posmimieHi oxmH mHiJ OgHUM,
YTBOPIOIOTh Y:Ke 3HAWOMYy BaM IIepiogWUYHYy TaOJUII0 XiMiuHUX eJe-
MeHTiB (maj. 28.1).

QP VY a0

112134]5]6|7]8]9/10011]12]13][14]15[16[17[18119]20
H |HelLi|Be|B|C|N|O| F |[NelNajMg|Al|Si| P | S [CI|Ar| K |Ca
112
H [He
3|/4(5/6|7|8]9]|10
LiBe| B|C|N|[O|F |Ne
11(12(13[14]15|16[17|18
Na|Mg|/Al |Si| P |S |Cl|Ar
19(20
K [Ca

Man. 28.1. Mepwi 20 enemeHTiB po3MillleHi B pAf 3a 30inblueHHAM 3apsaiB agep
aTomiB. Y nepioAnyHin Tabnuui enemeHTV 3 NoJiGHUMKN BNACTMBOCTAMU
PO3MILLYOTb OAUH Nif O/HUM
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@ Pan ximiunmx ejieMeHTiB, pPo3MillleHHMX 3a 30iJbIIIEHHAM 3a-
PAniB sAmep aToMiB, IO IMOYMHAETHCA 3 [imgporemy abo Jayik-
HOTO METAJiYHOTO eJiIeMeHTa I B3aKiHuUyeThCA IiHEPTHUM
eJIeMeHTOM, Ha3WBaIOTHh IEePiogoM.

BaacruBocTi XimMiuHMX eleMeHTIB, a TaKOK BJIACTHUBOCTL yTBOpe-
HUX HUMM IPOCTHUX PEUYOBUH i CHOJYK 3i 30iJIbINIEHHAM 3apAny Aapa
aTOMIB y IIepiofli IOCTYIIOBO 3MiHIOIOTHCH.

Ilepmuit nepiox MicTUTh Jullle JBa €JeMEeHTU, IPYTUU i TpeTi —
mo Bicim. Ili mepiogu masuBaioTh manrumu. ¥ Hux Bim Iimporeny atco
JYXKHOTO MeTaJIiYHOTO eJIEMeHTa M0 iHEePTHOIO MOBOJI Pi3KO 3MiHIO-
€ThCA METAJNIYHUN 1 HeMeTaJIIYHUUN XapaKTep eJIEMEHTIB.

YerBepTuii i HacTymHi mepiogu MicTaThk mo 18 i Oinbilie esemen-
TiB, TOMY iX Ha3WBaIOThb GCNUKUMU.

Y Beamkux mepiogax TaKOXK IIOCTYIIOBO 3MiHIOIOTHCS BJIACTHBOCTI,
aJjie iCTOTHO MOBiJBHIiIIE: BJIACTUBOCTI CYCiTHiX €JeMEeHTIB y BEeJIMKUX
mepiogax BiApPiISHAIOTHLCA 3HAYHO MEHIIe, Hi)K y CYCigHIX eJileMeHTiB
MaJuX IIepPiomiB.

KopoTka Ta goBra ¢opmu rpadiuyHoro npepcraBneHHs

MepiognyHOl cuctemu

IpyHTyIOuNCh Ha IlepiofnIHOMY 3aKOHIi, HImutrpo MeHgeneeB CTBOPUB
Kjaacudikaimio XiMiuHMX eJIeMeHTiB, AKYy HasuBaioTh Ilepiomumunoio
cucTeMoro. 3as3Buuai ii momarTh Yy BUIVIAAL TAOJIMITI.

3a pexkomenpaiiamu IUPAC maii:ke B yCchOMY CBiTi BUKOPHUCTOBY-
IOTh IOBry (pOpMYy: y Hili XiMiuHi eJleMeHTH OZHOTO Tepioxy poamilie-
Hi B ogwH pPAA, a JAaHTAHOIAW 1 AKTHUHOIIM — OKPEMHUMU PAgaMU.
Came 11eii BapiaHT IIogaHO Ha IepriomMy ¢opsali IigpydyHuKa.

B Vkpaini uacTo BUKOPUCTOBYIOTH
KOPOTKY (hopmy ImepiogmuHoi TabamITi

L. . .o ) rnk.com.ua/
XimMiuHmx eJsieMeHTIB. ¥ HiA BeJuki 110991

mepiogu po30UTO HA ABa PAAKU.

Kopotka ¢opma nepioguuHoi Tabnumui
XiMIYHUMX efnieMeHTiB
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Ilepioguuna Tabauua XiMiYHMX ejJeMeHTiB (KopoTka ¢opma)

G als | alls [ alls [ alVs [ aVs [aVIs [aVIls] a VI 5
1 H ! (H) He 2 C1MBON enemeHTa
ligporeH Tenii —TNopAapakosuit Homep
. 3 4 5 6 7 8 9 10 9
o Li ’Be ‘B C N 0 F Ne ‘F
TiTiia Bepuniit Bop Kap6oH HitporeH OkcureH Onyop Heon Dnyo Hassa enemenTa
1 12 13 . 14 15 16 17 18
3 |Na M Al Si P S Cl Ar
Hartpiit gMarHilZ Antomiii Cuniuin ®ochop Cynbdyp Xnop AproH
19 20 22 . [23 24 25 26 27 28 .
K Ca ™" Sc Ti Vi® Cr” Mn Fe” Co Ni
4 Kaniit Kanbuin | CkaHain Tutan BaHapii Xpom MaHraH Depym Kobanst Hikon
29 30 31 32 33 34 35 36
Cu Zn|Ga Ge As Se Br Kr
Kynpym LinHk Taniit lepmaniit ApceH CeneH Bpom KpunToH
37 38[39 20 2 2 a3 2 5 6
Rb 7|Sr Y Zr|" Nb/® Mo Tc Ru® Rh Pd
5 PyGigiit CTpoHui | ITpin LinpkoHiit Hio6iin Moni6aeH TexHeuin PyTeHin Pogiit Nanagiit
a7 a8 29 50 51 52 53 54
A Cd|In Sn Sb Te I Xe
ApreHTym g Kagmiit IHpin CraHym Cu6iin Tenyp Mop KceHoH
55 56|57 *: 72 73 74 75 76 77 7
Cs Ba La Hf” Ta W” Re Os Ir|* Pt
6 Llesin bapin | NaHTaH ladHin Tautan Bonbdpam | PeHiit Ocwmiit Ipuain MnatuHa
79 80 81 821y 83 84 85 86
Au|” Hg|Tl Pb Bi Po At Rn
Aypym Mepkypii g Tanin MNniombym BicmyT lMonoHiit Actat PagoH
87 88(89 M 104 105 106 107 108 109
Fr Ra Ac Rf™” Db Sg” Bh Hs” Mt™ Ds
7 DpaHuin Pagii | AKTUHIN Pesepdopait | [y6Hin Cunboprin Bopiit lacii MalitHepivi | [lapmwraariit
m 112 13 14 115 116 1m7 18
R CnNh ™Fl Mc v ™|Ts Og
PeHTreHin g KonepHiuin HiroHin Oneposit Mockosiit | Jlisepmopiit | TeHHeccuH raHecoH
e EZO EO EZO3 EO2 E205 EO3 E207 EO4
Ty EH, EH3 H,E HE
*JlaHTaHoiAn
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce” Pr” Nd|”" Pm” Sm|” Eu|” Gd~ Tb™ Dy~ Ho[” Er” Tm" Yb|" Lu
epin Mpaseogum | Heogum Mpomeriit | Camapiit €Bponiit laponiHin | Tep6in Auncnposin | lonbmiit EpGiit Tynin ITep6in TlioTewjin
**AKTUHOIAN
90 91 92 93 9 9 % 9 98 99 00 o 02 03
Th|” Pa” U™ Np|” Pu” Am* Cm|” Bk” Cf” Es“Fm|*' Md|™ No™ Lr
Topiit Mporakukii | YpaH Hentyhiin | MnyToHiit | Amepuuiii | Kiopiit Bepkniit KanidopHiii | EitHwreiHiin_| Depmint Mengenesiin | Hobeniin JloypeHcii

3HaueHHA MepioguuHoro 3akoHy

Bigxpurra IlepiogmuHoro 3axkony Ta cTBopenusa Ilepiogmunoi cucre-
MU XiMIiYHUX eJIeMeHTiB — OjHe 3 HaNOiJLIIUX IOCATHEHb (DyHIa-
meHTaabHOI HayKu XIX crosiTTd.

3aKoH — IIe BuINa (popMa opraHisaiii sHaHb. 3aKOH Ma€ He JINIIIe
MOSICHIOBATU BUABJEHI (paKTu, ajie I mepemdadyaTyd HOBI BiAKPUTTH.

Ha momenT Bigkputtsa Ilepiogmunoro sakomy OyJio Bimomo 63 xi-
MiuHi ejleMeHTH, ajie BiH JaB 3MOr'y Iepea0auuTH iCHYBAaHHS HEBiJo-
MHIX Ha TOM Yac eJIeMeHTiB.

Tak, Imurpo MeHaeneeB mpuiryctuB, 1o Misk IlmaKOoM i Ap-
CEeHOM MAalOTh OyTH PO3MillleHi IIle ABa MOKM He BiJoMi eJIeMeHTH:
OepIIiA 3a BJIACTUBOCTSIMU IMOBUWHEH OyTH IOmiOHMM 10 AJOMiHiiO,
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a ppyruii — po Cuiimiro. Bim mHasBaB ix Exaamtominiem (TOOTO «I10-
nioumit o AurtomiHito») i Exacmiintiem («momibHmit mo Cuiiriro»).

3romoM IIi HeBiomi xiMiuHi ejleMeHTH OyJ0 BigKPHTO, HO TOTO K
BJIACTHBOCTI HOBHX BigKpuTux ejgemeHTiB — l'aiiro i I'epmaniro, Bif-
MOBiTHO, — TpaKTUUHO 30iranuca 3 mnepexbaueHumu (tada. 9). Ile
OigTBEpAMNJIO IPaBMIbHICTE IlepiogmuHoro 3axkomy.

Ta6bnuuya 9. MNepepnbaveHi N ekcnepUMEHTaNbHO BUSIBMIEHI BNACTMBOCTI

l[epmaHito
Xapakrepuctmka Ekacnniuin, AV .
efiemMmeHTa nepep6avyeHunin rep'}"(a'ngi'équn':T""
N YyTBOPEHUX O. MeHpgeneeBnm 1 886 0?4
HUM pPeYOoBUH 1871 poky POKY
BigHocHa aToMHa BAVZbKO 72 726
mMaca
BnactmBocTi npo- Cipui TyronnaBkum metan, Cipun Tyronnaekmin metan,
CTOi PEYOBUHMU ryctuHa — 6n. 5,5 r/cm? ryctmHa — 5,35 r/cvd
XapaKktepucrumka Q®opmyna okecmpgy — EO,, D®opmyna okcnpgy — GeO,,
oKkcnay ryctmHa — 6n. 4,7 r/cm?, ryctmHa — 4,7 r/cw’,
OKCWJ Ma€ OOBOJIi Nerko OKCWUJ BiJHOBMIOETbCA A0
BigHOBMIOBATMCA OO MeTany | meTany nig yac HarpiBaH-
HA B CTPYMEHi BOOHIO
XapaKTepuctmka Xnopupg ECl, mae 6yTu lepmanin(lV) xnopug GeCl,
xnopvgy pi&VHOI0 3 TemmnepaTypoto € pignHOIO 3 Temnepa-
KuniHHAa 65. 90 °C Typoto KuniHHA 87 °C
i ryctmHoto 6n. 1,9 r/cm® i ryctuHoto 1,887 r/cm?

Ilepiogmunnii 3aKOH BiAKPHUB IIJIAX OO0 BHUBUYEHHS OYyHOBU aTo-
Ma. IpyHTyiouncs Ha IlepiogumuHOMY B3aKOHi, HAYKOBII i HAyKOBHIIL
3MOIVIA OJIeP;KyBaTH PEUYOBWHM 3 HAIlepel 3aJaHUMU BJIACTUBOCTAMU,
BiIKpUBaTH I CHHTEe3yBaTHU pPaHiIIe He Bimomi XimiuHi esemeHTH.

Ilepiogmunuii 3aKOH OaB 3MOT'Yy BHCYBaTH N [JOBOAUTU TiIlOTe3U
PO HAPOIKEHHA I IIepeTBOPEHHA XiMiuHmX ejgeMeHTIB y BcecsiTi.
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350.

351.

352.

353.

354.

355.

356.

357.

Po3ymiHHA sBuw, npupoau (po6ota B rpynax) I

3HaUAiTL Y mepiogMuHiil TAOMUIl eJeMeHTH, PO3MilleHi He 3a 30iab-
ImIeHHAM BigmocHoi atomuHOoi Macu. fAKi mporupivusa 3 aBiaATbCHd,
AKIO iX PO3MICTHUTH 3rifHO 3 IXHiIMM aTOMHHUMN MacaMmM?

fAx 3MiHIOIOTHCA BJIACTUBOCTI OKCUIIB eseMeHTIB y mepiozi? IIpo-
imocTpyiiTe BiacTuBocTi okcuziiB Jlitito Ta Kapbomy piBHAHHIMU
peakriiii i3 Bomoro. SIKi BiIacTMBOCTI XapaKTepHi IJisd TPOAYKTIB pe-
aKIin?

Akuii xiMiuyHMI eJleMeHT 3a BJIACTUBOCTAMM IoniOHUI no Cuiimiro:
Aurominiit, @ochop, 'epmaniit un Turan? BigmoBigb mosicHITH.

Y sakoro xiMiuHOTO ejleMeHTa CHJBbHIiIIe BUpaskeHi Mmertasaiuxi (abo
HeMeTaJIiuHi) BiacTuBocTi: a) y Bopy uu Antominiro; 6) B Apceny um
Hitporeny; B) B Apceny um Crubiro? BigmoBimi obrpyHTyIiTe.
ITopsaakosi HoMepu ximiumux eidementiB A, B, i B mopiBHIOIOTH, Bif-
moBigwo, n, n+ 2, n+ 4.

B fdxmo ximiunuii egeMeHT A — HaWJerminii rajoreH, To AKHUM Xi-
MiuHuM esiemenToM Oyae B?
B fxmo ximiumuii enemenT B — imeprHuii, a b — wmeranmiunuii,

TO AKUM XiMiuHEM ejeMeHTOM € A?

B fdxmo ximiuni ememenTn A i B Hamexars g0 ogmiei rpymnum,
TO AKUM XiMiunmM ejaemeHToM € B?

B Yy MOKYTHh IIPOCTI PEUOBUHU, YTBOPEHI XiMiuHMMU ejeMeHTaMU
A, B i B, 3a 3Buuaiiumx ymoB OyTu rasammu?

Ximiunuit enemerntn A i B mamesxats mo 2-i rpynu, a ensemeHT B —
no 17-1 rpynu. Coonyka exemenTtiB A i B posuunnna y Boai, a cmoiy-
Ka egemeHTiB b i B mae 6inuit Komip i HeposdumHHA y Bomi. SIKmMwu
eleMeHTaMu MOKYTh Oyt A, B i B?

Busnaure B mepiogmuniit Tabmuili XiMiuHMI eJeMeHT, €TUHUI OKCUJT
SAKOro Ma€ BimHOCHY MoOJIeKyJIapHY Macy 40 = 1, a 3apsan iioro moHiB
He Oinmbmmiuit 3a 4+. J[oBeaiTh, 1110 iCHYe JuUIle OAUH TAKUI €JIEeMEHT.
XimiuHuii ejemMeHT, OKCHUJ SAKoro Bigmosimae dgopmyai EO;, yTBOpIoe
crmonyky 3 IigporeHom, y sSsKOMy MacoBa dacTKa [imporeHy craHo-
BUTH 2,47 % . BusHaure meil xXimMiuHuWi ejieMeHT.
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Al Tak i pymaB, WO JOCUTb CKNagHy Tabnuuio
CTBOPUNY He ofpasy. MoxnuBeo, nepuwi cnpobu
Knacmoikauii enemeHTiB He Oynu 30BCiM
yCniWHYMK, ane MOYMHATK i3 YOorocb MOTPIGHO...

A meHe Bpasuna ¢yHAAMEHTaNnbHICTb
MNepiognYHOro 3aKoHy: BiH i MOACHIOE,
i nepenbavae. A nepiognyHa Tabnuusn
HaOYHO MOro BigobGparkae.

CamoqulHloBaHHﬂ 3a TeMolo ey |
«Jocnigxyemo 6ynoBy aTtoma» 110185 El 14

Pednekcyemo AgocnigxXyemo
woapo Temn bYAOBY ATOMA

B [loBepHiTbCA Ha NMo4yaTok po3ainy (c. 223) Ta npounTanTe nepenik
TOro, WO BW Manu fAisHaTucA.

BH BusHauTe, NpO WO BU Ai3HaNMCA, a NPo Wo Tpeba nowyKaTm
iHpopmauito.

B [loginitbCcA CBOIMM OymMKamun Ta BpPaKeHHAMMW Bif BMBYEHOrO
3 OOHOKMACHMKaMMN N OfHOKAACHULAMM.
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LYY NOCNIAXYEMO
4 5YI0BY PEYOBUHM

Y uboMy po3agini Bu pisHaeTecs:

AK efIeKTPOHU «AoMomaraloTby atoMaM TPUMATUCA Pa3oMm;
YMM BIAPI3HAIOTLCA 3B'A3KM MiDK Pi3HMMMK aTOMamu;

UM CnonyyeHi Mk CobOol YaCTUHKM B KYXOHHIi coni;

WO B KpuCTanax € rpartku;

UMM BIOPI3HAETbCA Nif Big CKNa;

WO CAiIbHOMO MK KpUCTanamu LyKpYy Ta CHIKUHKaMu;
AK 6yAoBa PeYOBMHU MO3HAYAETLCA Ha il BNACTUBOCTAX.

TeMu AOBroTpuBanux NMpoOEKTIB

1. Bu3HaueHHA nonApHOCTi Monekyn. BurotoButn mopeni nonapHux
i HenonAapHux monekyn (Hanpuknag, H,O, CO,). MNoacHUTK, AK po3-
NOAIN eneKTPOHIB YNIMBAE Ha NONAPHICTb MOJEKy.

2. JocnigxeHHA pi3HUX TUMiB XiMiyHMX 3B'A3KiB. BurotoButn mogeni
3 NpuKNagamu pisHUX TUNiB 3B'A3KiB. MNOPIBHATA pi3Hi TKUNK
XiMiYHMX 3B's3KIB.

3. KpwucTaniyHi rpatkm pevyoBuH. CTBOpUT Mogeni KPUCTaNiyHMX CUCTEM
LEeAKNX PeyvYoBUH (KyXOHHOI coni, oAy, 3ani3a, KBaply TOLO).

CTBOpPiTb NenbyK Ha OfHY 3 TeM

B XimiyHW1 3B'A30K.
B TuNOoBi CTyNeHi OKNCHEHHA AeAKUX XIMIYHUX efleMeHTIB.
B KpucTaniyHi rpaTku peyvyoBUH.

Migpy4yHuk BupasHuyTea "PaHok"



| §29 / NPMPOJA XIMIYHOTO 3B'A3KY

MeHe paBHO GeHTEXWTb, YOMy B3arajni aToMu
06’eaqHy0TbCA B MOnekynu? BoHu X mornm 6
NPOCTO iCHYBaTU OKpPemo.

Toai B npupopai 6yno 6
He Ginblle COTHi PEeYoBUH...

To  wo? MNpupopga 6yna 6
iHWoto. A B aTOMIB, HameBHO,
€ AKacb cynepcuna?

A

EnekTpoHHa npupopa XiMiYHOro 3B’si3KY

AK BW BBarKa€Te, AKi YaCTUHKM MalOTb B3aEMOMIATU OfHa 3 OAHOIO, WOoO atoMm
cnoslyyanuca B Monekynu?

Mait:ke yotupucra pokiB Tomy PoGept Boitnb BucyHyB meprmy rimo-
Te3y IIPO iCHyBaHHSA XiMiuHOro 3B’a3Ky. BiH yABJIAB, III0 Ha IIOBEPXHi
aTOMiB € «TauKm» (AK y PeIrsixiB), AKUMU aTOMHU CIOJYYAIOTHCSA ONUH
3 OOHUM. 3rogoM OyJI0O BBEIEHO IIOHATTS HPO BaJEHTHICTb AK 31aT-
HICTBL aTOMiB cmojydaTwcsa 3 iHMIMMU aTromMamMu. Hampuiiaanm, aToMu
ligporeny saB:Xau OZHOBAJIEHTHi, TOOTO YTBOPIOIOTH OAWH XiMiuHWMI

3B’s130K, a OKCHUreHy — IBOBaJIeHTHi. ]pPYHTYIOUNCh HA I[bOMY, IIO-
yajam 300paskaTu cmpykmyphHi (opmyau MOJEKYJI y TaKUH CIoci0:
H, 0, H,0
H—H 0=0 /0.
H H
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Y nmux ¢gopMmysax pHCOUYKaMM HMO3HAUEHO XiMiuHiI 3B’aA3KuU, IO ic-
HYIOTh MiK aromMaMu. AJjie K i 3a SKUX YMOB BHUHUKAE 3B’SI30K MiiK
aromamu? Jluiie micjig BiAKPUTTSA eJIeKTPOHA aHTIIHCHKUM (Di3MKOM
I:xo3edpom Tomcormom 1897 pory Oysi0 BHCJIOBJIEHO IPUITYINEHHS, IO
xXiMiuHi 3B’SI3BKM MAaIOTh €JIEKTPOHHY IIPUPOAY ¥ YTBOPIOIOTHCA 3Mi-
eHHAM abo IlepeHeCeHHAM eJIEKTPOHIB BijJ OTHOI'O aToMa [0 iHIIIOro.
IlizHimre 10 rimoresdy HiATBEPAWIN €KCIIEPIMEHTAJBbHO.

ATom, AK BU B)Ke B3HAETE, CKJAJAETHCSA 3 MO3UTUBHO 3apsAmsKe-
HOTO sAApa 1 HeraTWBHO 3apsaIKeHuX eJeKTpoHiB. Hatimpoctimuii
arom — aroMm I'imporeny — Mae Jullle OOWH €JIEKTPOH, SIKUU IIepe-
OyBae Ha IepIIoMy eHepreTmuyHomy piBHi. Ilixg uac 30am:KeHHA IBOX
atoMmiB I'igporeny sAApo OZHOTO 3 HUX IIPUTATYE eJeKTPOH 1HIIIOTO
aroma. Mixx aromMaMMu BHUHHMKAE B3a€MOJis, i BifgcTaHb MiK HHUMH
3MEHIITYEThCA OOTH, MOKU B3a€MHE IIPUTATAHHA HEe BPiBHOBAYKUTH-
cA BiAIIITOBXYBaHHAM [IBOX IIO-
BUTUBHO  3apAMKEHUX  SAMAep. y <
B yTBOpeHili MOJEKyJi BOIHIO + BN+ Exd¥N--B 1+
€JeKTPOHM IIepeBasKHO IIepeldy-

BalOTh y IIPOCTOPI MixK dAxpa- H H H,
MU II HAYeOTO <«CKJIEIOIOTh» IX,
He [OaTh aToMaMM PO3JeTiTu-
ca. Tak wmixxk aromamu I'impore-
HY BUHUKA€E XiMiUHUI B3B’SI30K

@

Man. 29.1. [Ina yTBOpeHHA
XiMIYHOrO 3B'A3KY €NeKTPOHHI
060/I0HKIN aTOMIB MepeKprBatoTbCA,
a B YTBOPEHIl MOJeKyni eneKkTpoHu

(mas. 29.1). NPUTAryI0Tb AApa ABOX aTOMIB
@ Ximiuauii 3B’SI30K — IIe B3a€EMOJis aTOMiB, IO 3YMOBJIIOE
CTiiKicTh 6araToaTOMHUX YaCTHUHOK (MOJIEKYJI, HOHIB, KpHC-
TaJiB).

YHacaiJoKk yTBOpPeHHS XiMiuHOro 3B’A3Ky MiK aToMaMu eHeprisa
MOJIEKYJI HUKYa 3a €Heprilo oKkpeMux aromiB (Maj. 29.2 ma c. 276),
a IIparHeHHs [0 3MEHIeHHs eHeprii — Ie pyIriiiHa cuja Oyab-aKuX
y3aeMomifi. SMeHIIIeHHS eHeprii MOJIEKYJIM IIOPiBHAHO 3 eHepriero
OKpPEMHUX aTOMiB — Ile IIPpUUYMHA YTBOPEHHSA XiMIiuHOrO 3B’A3KY.
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Y pasi 3HauyHOro 36NVKeHHA eHepria 36iNblUyeTbCA BHACIAOK
A nepeBaxaHHA BifLITOBXyBaHHA MiX fApamMy aToOMiB

. Ha Benukux BigcTaHAX
3 B3aEMOJIA Mi>k aTomMaMu

—_Tlig yac 36NMXKEHHA MiXK aTOMaMN B3aEMOAIA MOCMIIOETbCH,
YHaCNiJoOK YOro IXHA CyMapHa eHeprif 3MeHLIY€ETbCA

EHepria

HamBurigHiwin BiacTaHi BigNoBigae HalmeHLWwa eHepris.
Taky BifCTaHb Ha3MBalOTb AOBXKWUHOK 3B'A3KY

»
'

74 nm

BigctaHb M Aagpamn atomis

Man. 29.2. EHepreTnyHa giarpama cymapHOI eHeprii fBox aTomiB [igporeHy 3anexxHo
Bif BigCTaHi Mix TxHiMM sgpamu (1 nm = 107" m)

YMOBU BMHUKHEHHSI XiMiYHOro 3B'A3KY

3Bakaloun Ha Te, WO BaM BiAOMO MPO eNneKTPOHHY OyaoBYy aTOMIB,
chopmynioniTe rinoTesy: aTOMU AKUX XiIMIYHMX efleMeHTIB MparHyTb YTBOPUTY
3B'A30K 3 iHWWMW aToOMaMK, a AKX — Hi.

He Bci aromMmm MOKyTb B3aeMomiATH MixK cobOoro. Tpamiaserbca Tak,
10 B pasi 30JM:KeHHsS OesIKUX aTOMiB MOJIeKyJa He YTBOPIOETHCH.
Hanpukaan, axmio aBa aroMu I'esriio HAOAMIKAIOTHCA OSUH OO0 OIHO-
ro, To mojerysa He, yTBopuTucs He MOXKe.

YMOBU BUHUKHEHHS XiMIiYHOTO 3B’SA3KYy BU3HAUUB aMEPUKAHCHKU
ximirk Hxuabept JIproic, axuit 1916 poKy 3ampomoHYBaB €JIEKTPOH-
HY Teopito xXimiuHoro 3B’a3Ky. Ila Teopida I'PyHTyeThCS Ha YABJEHHI
IIpo Te, II0 eJEeKTPOHHiI O0OJIOHKM aTOMiB iHEepTHUX eJIeMeHTiB Bin-
3HAUAIOTHhCsI OCOOJIMBOIO CTiMKiCTIO, UMM 1 HOACHIOETHCA IXHA XimiuHa
iHepTHiCTh. ATOMHM BCiX iHIIMX eJIEMEHTiB IIiJ Uac CHOJIYUEeHHs IIpar-
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HYTb 3MIiHUTU €JEeKTPOHHY OOOJOHKY Ha
TaKy, IK B aTOMiB HaHOJM)KUOro iHepT-
HOTO eJjieMeHTa, Bigmaiouu abo IIPUETHY-
oun eJeKTpoHm. Jlumime B mbomMy pasi
YTBOPIOIOThCA CTiMKI MOJEKyJau / MOHMU.
Ile TBepIKeHHS HA3UBAIOTb NPAGUJLOM
okmemy Jlvioica (Bim nar. okmo — Bi-
ciM), OCKiJIBKM aToMm BCiX iHEpPTHHUX
eremeHTiB (okpim Iermito) wmicTaTs Ha
30BHIIIIHHLOMY PiBHI IIO BiCiM eJ€eKTpPOHiB. Dxun6ept HoloToH
Omxe, 3po3yMisio, yomy Mojaerkyaa H, Jbloic

critika, a momexyau He, me icmye. Ile (1875-1946)
IOB’s3aHe 3 TUM, IO aromy limporemy 3.a CHOBHIK TEOPII

. XIMIYHOIO 3B A3KY
0 3aBepINIEHHA 30BHIIITHHBOTO €HepreTud-
HOTO piBHA OpaKye OIHOTO eJIeKTPOHA.
Ilig uac yrBOpeHHA MoJeKyau H, eleKTpoHH ABOX aToMiB 00’emgHY-
IOTBbCA 1 eJeKTPOHHA OO0OJIOHKAa KOXKHOT'O aToMa CTaE MOAIOHOMI MO0
eJIeKTPOoHHOI oOoyioHKH aroma lemito. A B aroma Ieiito 30BHimNIHiI
€HepPreTUYHNI PiBeHb yiKe 3aIlOBHEHUH, TOXK MOMY He IIOTPiOHi «3ai-
Bi» eJIEeKTPOHMU.

Tunu ximiyHOro 3B'A3KY

3Bakaloun Ha Te, WO XiMiUHi enemeHT! MOXYTb 6yTM MeTaniuyHumMu abo Heme-
TaniYHUMKM, YN OfHAKOBI 3B'A3KM YTBOPIOBATMMYTbCA MiX aToMamn OyAb-AKUX
enemeHTis?

rnk.com.ua/
110992

YV peuoBHMHAX pO3PISHAITL KiJbKa TUIIIB XiMiuHOTO B3B’SI3KYy (IUB.
c. 278). ¥Yci BOHU YTBOPIOIOTLCSA BHACJIIJOK yCYCHiJIbHEHHS abo IIe-
pemaui eqeKTpoHiB. YTiM MiK TUmamMu 3B’SIBKY iCHYIOTH CYTTEBi Bif-
MiHHOCTi. 3ajIe;KHO BiJ BJIAaCTHBOCTEH AaTOMiB, IO CHOJIYYAIOTHCH,
MOXKYTh YTBOPIOBATHUCA Pi3HI TUIIM 3B’SI3KY.

Y 8-my KJjaci Bu o3HAWOMHUTECS 3 KOBAJEHTHHM i HOHHUM 3B’S3-
KaMM, a Ipo iHIIi Ai3HaeTecs B CTApPIIMX KJacax.
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Tunu ximiyHOro 3B'A3KY

XimiyHu 3B’A30K

v v v v
) T O T

3a3Buyan icHye 3a3Buyan icHye IcHye B meTanax CknagHuin 1N
MK aTomamu B CrofnyKax, yTBO- i cnna.ax B3aemMopii.
HeMeTaniYHux peHnX meTaniyHumMm IcHye, 30Kpema,
efleMeHTIB N HemeTaniyHumm MK Monekynammu
enemMeHTamu BOAN

. . 3a3Buyai icHye M aTomMamMm OfHOro
HenonAapHui  everaniuroro enemenra

3a3BuMyal iCHye Mk aToMaMu Pi3HUX
> [lonapHun HEMETaNuYHNX efIeMeHTIB

80 iovoimecn v )

Mepwa cTaTtTa 3 Teopii XimiuHoOro 3B8'A3Ky Oyna onybnikoBaHa [X. Jibtoicom
1916 poky. CborofHi Le BUBYAlOTb Y LWIKIbHOMY KypCi Ximii, ane CcyyaCHUKK
He ouiHMnM peBontouUiiHoil inei k. Jlbloica. Yepe3 Tpu pOKM Ha CTaTTiO 3Bep-
HyB yBary Bigomuii ¢isuk IpBiHr JleHrmiop, AKUA [ONOBHKB Teopito XK. Jbioica
NPO KOBANIEHTHWUI | NOHHWIA 3B'A3KK. ABTOpUTET |. JleHrMmiopa Ha Tol yac bys
TaKUI BENNKWIA, L0 MOMY MUMOBOJS Oyna npunmncaHa cflaBa CTBOPEHHA Teo-
piT ximiuHOro 3B'A3Ky. HWHI cnpaBeanmBICTb BiAHOBMEHA, i aBTOPOM Ui€l Teopil
BBaXkaloTb k. JIbtoica.

Po6ota 3 iHpopmauicio GGG
358. V momaTKoOBMX iKepeaax 3HAWAITH iH@opMAaIliio IIPo AOCIiAsKeHHS

k. JIproica 1momo (opmysioBaHHS Teopii ximiumoro 3B aAsky. Ilix-
roTyiTe iJgfocTpOBaHEe IMOBiJOMJIEHHS.

359. CkisbKH eJIeKTPOHIB He BHCTAYa€e OO0 OKTeTy aromam HirTporeny,
Xaopy, Cyaedypy, Kapbony, ®Payopy, Oxcuremny?
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Po3ymiHHa aBuw, npupogu (po6ota B rpynax) I

360. o eseKTPOHHOI OOOJIOHKM aTOMiB SKHMX iHEPTHUX eJIeMeHTiB Ipar-
HyTh aTtomu Jlitito, Oxcurenmy, Kambiiro, Aimrominito, Xiaopy? Ato-
MU [AX eJeMeHTiB OyAyTh BifflaBaTH YW TPUEAHYBATU €JEeKTPOHU
i yac yTBOPeHHA XiMiuHMX 3B’A3KiB?

361. Busnaure umcia0 €JEKTPOHIB, AKi MOKyTh Bigmmatu aromu JliTiro,
Marwuito, Kamito, Antominiio, @ochopy, Xiaopy.

362. Ha ypomi ximii yuni # yueHu-
mi 8a rpadikom aHaJizyBaamu
ONPUTATAHHA XimMiuHO HesB’s3a-
HuX atomiB [ernito i cmosyueHmMx
y wMoJsierysry artomiB Tigpore-
HY Ta 3po0uUJIM MeBHI BUCHOBKU.
O1iHiTh, YM NPaABUJBHO BOHH
MipKyIOTb.

B JlpuraradHda MiXK aromamu
Tingporeny B MoJeKyJi moHan
5000 pasiB cuabHime, HiX
mik aTomamu ['eriro.

B Bincranmp wmisxk aromamu I'ixg-
poreHy B MOJIEKYJi Mamxe
B 4 pasum MeHIIa, HiK MIX 430000
nBoMa aromamu I'eriio. . H—H

B Touka MmimiMmymy Ha rpadiry 0,74 A
NOTeHIIiliHOI eHeprii BiAmoOBi-

Iae HaWOiABII BUTIZHOMY IIO-
JIO}KEHHIO aTOMiB.

N D
o O
T T

|

N

o o
T

|
o))
o
T

|
[e]
o

3A

1 anrctpem (A) =
=10"m

MNoTteHuinHa eHepria, Ix/monb
A
o
T

/

O, xiMmiuHi 3B'A3KM — Le He
nuwe pucoykn y popmynax!

Tak, a ronoBHe 3Ha4yeHHA
MA€E MPUTAraHHA eNeKTPOHIB
0o Ajep aToMmiB.
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MeHi 3po3ymino, Wwo AnA yTBOPEHHA XiMiYHOro
3B'A3KY aTOMK OOMIHIOTbCA enekTpoHamu. YTim
KOBAJIEHTHUIM 3B'A30K — L& 3B'A30K MiXK aToOMamu

HemeTaniYHMX enemeHTiB. AK BOHM MOXYTb MparHyTu

wocb 3abpaTt N BogHoYac obMmiHoBaTUCA?

Lle cxoxe Ha Te, HibK cycign
no3nyaloTb OfHE OOHOMY LyKop
abo monoKo...

AK ue npauytoe?

YTBOpPEHHsI KOBaJIeHTHOIrO 3B'A3KY

MpoaHanisyiite mopesni enekTPOHHMX OBONIOHOK aTOMIB.

©EO©®E

Ha 30BHiWHbOMY PiBHi LMX aTOMiB AeAKi eNeKTPOHW yTBOPIOWTb Napwu,

a iHWi — HecnapeHi. [opiBHANTE YMCNIO HeCcnapeHWX efIeKTPOHIB Ha 30BHILL-
HbOMy pPiBHI aTOMiB i3 MicLuem XiMiYHOro enemeHTa B MepioguyHii Tabnuui Ta
HeraTMBHUM 3apAAOM WMOHIB, AKIi MOXYTb YTBOPIOBAaTU aTOMU LbOrO efeMeHTa.

KoBaseHTHHI 3B’A30K HacaMmmepel MOKe YTBOPUTHCA MilK aToMaMu
HeMeTaJiYHUX eJIEMEHTIB, Ha 30BHIIIIHBOMY DPiBHI AKUX € HecnapeHi
esleKMpPOHU.
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AK MOXe YTBOPUTUCA XiMIYHMIA 3B'A30K MiX aTOMamMu HeMeTaniuyHuX efleMeHTiB,
AKWO KOXKEH i3 HUX MparHe nNpumnmaTti enekTpoHwu?

AToMu HeMeTaNiUHMX €JEeMEHTIB [Jisi YTBOPEHHS XiMIUHOIro 3B’SI3KY
«IIParHyTh» TOr0, INMOO0 HA IXHBOMY B30BHIIITHBOMY €HEPreTUYHOMY
piBuHi Oysno mBa (y Tligporeny) ab6o Bicim (okTeT) emekTpoHiB. Ilboro
MOJKHA JOCAI'TU KiJbKoMa cIoco0amiu.

OmuH i3 HUX mnojArae B o00’€¢THAHHI HeCIapeHWX eJIEKTPOHiB
V CILJIbHI eJeKTPOHHI mapu, II0 HaJeXXaTh OJHOYACHO O0OM aToMaM.
Takuii 3B’A30K HA3WBAIOTHL KOBAJEHMHUM.

@ Ximiunnii 3B’A30K, 110 BUHUKA€E BHACIIZOK YyTBOPEeHHS
CHITBHUX eJeKTPOHHUX Ilap, Ha3WBaIOTh KOBAJEHTHHM.

PosrigsHbMO yTBOPEHHS KOBAJIEHTHOTO 3B’SIBKY B MOJIEKYJIi BOJHIO.

Q B atomi ligporeHy Ha 30BHilHbOMY
eHepreTMYHOMY PiBHi € OONH eNeKTPOH

1
s 300paskeHHs XiMiYHOTO 3B’A3KY €JIEKTPOHU Ha 30BHIIITHBOMY
€HepPreTUYHOMY PiBHI IMO3HAYAIOTh KPANKOI ab0 XPEeCTUKOM:

H- a6o Hx

Taki ¢dopmysru Ha3UBAIOTL eNeKMPOHHUMU Gopmyramu, ado
eNleKMPOHHO-KPANKOBUMU (opmynamu, abo gopmyramu Jlvwica.

YTBOopeHHA MoJieKyau BoxHio H, MoskHa 3ammcaTty 3 BUKOPHCTaH-
HAM (Gopmya JIbroica:

H- + ‘H —) abo

Omxe, KOXKHUA aToM limporeHy Bigmae eJIeKTPOH 30BHINTHBOTO
PiBHA B «CHIiJIbHE KOpPUMCTYBaHHsA». TaK yTBOPIOETHCA CNiNbHA eJleK-
MpOHHA napa, 1o HaJeXKUTbL o0oM aromaM [igporeny. KosxkHuit aTom
Tigporenmy mpu mbomy HaOyBae eJeKTPOHHOI OyJOBH aToMa iHEpPTHOTO
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eaxemenTa (['esito), TOOTO OTPUMY€E 3alIOBHEHUII 30BHIIIHiN eHepreTmy-
HUU piBeHb, IO 3YMOBJIOE CTiNKiCTh MOJIEKYJIU BOMIHIO.

CoifbHy eJIeKTPOHHY IIapy, fAKa BU3HAUa€ XiMiuHUNA B3B’S30K,
MOKHA ITO3HAUUTHU PUCKOI0. ¥ TaKUU cmnocib cKJIagaioTh cmpyKmypHi
¢dopmynu, HapUKJIaL, AJIA BOLHIO:

H-H

Mix aromamu I'iporeHy yTBOPIOETHCA OJHA CHiJIbHA €JIEKTPOHHA
mapa, To0ToO oguMH XimMiuHuii 3B’A30K. TaKuii 3B’s130K HA3UBAIOTh 00U-
HapHum, abo npocmum.

AToMmu HeMeTaJIIUHMX €JIEMEHTIB APYyroro Iepiogy IIParHyTh OO-
IIOBHUTHU CBOIO €JIEKTPOHHY OOOJIOHKY IO OKTETY.

CrJirazemMo cxeMy YTBOPEeHHA XiMiYHOro 3B’A3KYy B MOJIEKYJIi (hropy F,.

.o B atomax ®Onyopy Ha 30BHIlLHbOMY PiBHi Cim
o 200 e enekTpoHiB: Tpu enekTPOHHI nNapu N OfuH
e HecrnapeHuii eneKkTPoH
1
2
Ilo 3aBepIlleHHA 30BHIITHBOTO PiBHA aTomMy Piayopy OpaKye OmHO-
ro eJIEKTPOHa, TOMY KOKHUM 3 aTOMiB HAJa€ B «CIILJIbHE KOPUCTY-
BaHHA» IO OTJHOMY HecnapeHOMy eJIeRTpOHy'

Fe + oF > a6o F-F
Atom Onyopy Atom Onyopy Monekyna ¢Topy F,

Y wmomekyni ¢ropy F, aromm @iyopy yTBOPIOIOTHL OAHY CIiJIBHY
€JeKTPOHHY Mapy IIEPEeKPUBAHHAM EJIEKTPOHHUX OOOJIOHOK. ¥ TaKui
croci6 KOKHHMUM 3 aToMiB 3700yBae Ha 30BHINTHBOMY pPiBHI II0 Bicim
eJeKTPOHIB (OKTeT), i3 AKMUX OBa € CHLIbHUMHU, a IMICTh (TpU mTapm)
He OepyTh ydacTi B YTBOPEHHiI XiMiuHOro 3B’SIBKY I HaJeKaTb JIMIIIEe
mpoMmy aromy. Ili Tpu eJIeKTPOHHI ITapm HA3WBAIOTh HeNnoOdiJleHUMU.
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YTBOpeHHA NOABIMHOrO U NOTPIMHOro 3B’'A3KIB

Y pasi B3aemopmil 1BOX aTOMiB, KOXKHUM i3 AKMX Ma€ KiJbKa HecHa-
PEHUX €eJIEKTPOHiIB, YTBOPIOIOTHCA OAHOYACHO KiJbKa CIIJIBHUX eJeK-
TPOHHUX IIap.

CkiaazemMo cxeMy YTBOPEHHSI XiMiUuHOro 3B’A3KYy B MOJIEKYJII KucC-
HIO O,.

B atomax OkcureHy Ha 30BHiIHbOMY

oo eHepreTUYHOMY PIiBHI € LWICTb eNIeKTPOHIB:
Q a6o :O- [Bi efleKTPOHHI napwn Ta ABa HecrnapeHi
L]
eN1IeKTPOHN

1
2

IIi mecmapeni ejgeKTpoHU 0epyTh YyYacThb B YTBOPEHHI ABOX CITiJIb-
HUX eJIeKTPOHHUX Iap:

:6- + 06: — aco 0=0

MopaBiiHMIA XiMiYHWIA 3B’A30K

ORORC O,

Atom Okcureny Atom OkcureHy Monekyna kucHio O,

Otke, KoxkHUIE aToM OKCHUTeHY OTPUMY€E 3aBepIIEeHUN 30BHINTHIN
€HepreTUYHUI piBeHb i3 BoCbMU eJeKTPoHiB (okrer). Takmii ximiu-
HUU 3B’SI30K HA3WBAIOTL NO0GIllHUM i TO3HAYAIOTHL ABOMA PHUCKAMMU.

CkiaazeMo cxeMy YTBOPEHHS XiMIiYHOrO 3B’S3KYy B MOJIEKYJIi a30-
Ty N,.

B atomax HiTporeHy Ha 30BHilLHbOMY

L]
o ab6o :N- eHepreTMYHOMY PIiBHi € TPW HecnapeHi
L]

€NeKTPOHNU
1
2
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Ilix wac yrBOpeHHsa MoJekyinu as3ory N, aromm Hitporeny ¢op-
MYIOTb TPM CIILJIbHI €JeKTPOHHI Iapu:

N —i—-lSI: - aco N=N

+ —> e/ o MoTpiniHnn
N XiMiYHWIA
3B’A30K

Atom HitporeHy  Atom Hitporery Monekyna asoty N,

Koxxkuuii 3 aromiB HiTporeny B Moiekysai azory 3m00yBae 3aBep-
IIeHn 30BHIITHIN eHepreTuuHuil piBeHb, IO MICTUTh OKTET eJIEKTPO-
HiB: IIIiCTH €JIEKTPOHIB CHiJIbHiI AJig 000X aTomiB (Tpu CHiJIbHI ITapu),
i B KOXHOTO 3 aTOMiB MO OJHill BJIACHI!I eJIEKTPOHHilI mapi. 3B’SI30K
Y MOJIEKYJIi a30Ty Ha3WBAIOTh NOMpPiliHUM i TO3HAYalOTh TPhOMAa PU-
CKaMMU.

YTBOpPEHHA 3B'A3KY MiX pi3HUMU aToOMamu

Mwu posriAaHyIN, AK YTBOPIOETHCA XIMIiUHMH B3B’A30K Yy MOJEKY-
JaxX TPOCTUX PEUYOBUH, ajie KOBAJEHTHHU 3B’A30K MOYKe BUHUKATU
B MiK aToMaMu PiBHMX XIMIUYHMX eJeMeHTiB. ¥ MOJEeKYJIi Tifporex
dropuny HF (pTopoBomHIO) aToMHM 3a PaxyHOK <«UysKOTO» €JIEKTPOHA
3aBEPHIYIOTh CBill B30BHINTHIN eHepreTuuHuil piBeHb: aTroMm [impore-
HY — mnepmiuii, a atrom Diryopy — APYyruii:

He + -:]:":‘: — aco H—F e

SKII0 B OMHOMY aToMi € KiJbKa HecHmapeHMX eJeKTPOHIB, TO BiH
MOJKe YTBOPUTH KOBAJIEHTHI 3B’ABKM OJHOYACHO 3 JeKiJbKOMa aTOMaMM.

Y moneryii Bonu H,0 arom OKcureHy yTBOPIOE ABa OAMHAPHI KO-
BaJIHTHI 3B’I3KM 3 ABOMa aromMamu ligporemny:
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He + +0: - H:Q: a6o H-O
H |
N H

H

& -

Kowxkuuit arom IigporeHy B MoOJIeKyJi BOAM MiCTUTHL Ha 30BHIIII-
HBOMY PiBHiI mo nBa eyieKTpoHU (ciijbHiI 3 aTromoM OKcUTEHY), a aToM
OKkcureHy — BiciM eJeKTpPOHIB (YOTUPHM CBOI Ta MBI CHiJIbHI mapw).

Mixx aromamMm piBHMX eJeMEHTIB MOKe TaKOK YTBOPIOBATUCS
M TmoABiiiHUITI 3B’A30K, AK Yy MOJEKYJi Byriexkucsgoro razy CO, mix

aromamu Kap6ony # Oxcureny:

10 + -G + -0t > EOHCHOY as0 0=C=0

Y nbomy pasi Ko:kHU# 3 aTroMiB OKCHUTeHy YTBOPIOE OMWH TOABIiiA-
HUU 3B’SI30K, a aroM KapOoHy — [aBa HOABIiMiHI 3B’A3KWH.

LDocnigKyemo, MoAeNI0EMO, NPOEKTYEMO
BukopucToBytoun nigpyyni matepianu, ctBopite 2D- abo 3D-mopenib KoBaneHT-
HOro 3B'A3KY B MOMeEKynax BOAHI, GTOpy, KUCHIO, MeTaHy TOLLO.

Po6oTta 3 iHdopmauicio

363. JlatuHOIO CcO O3HaUa€ «CILIBHUI», a vales — «TOMH, IO Mae CUJIY».
IToscHiTL, 3MicT TepMiHa «KOBAJEHTHUM».
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364.

365.

366.

367.

368.

369.

370.

371.

i napa, AKa TpuMa€e atoOMn pPasoM.
o [

JlatuHoto ordinary o3Hauae «3BuUaiHUii». YoMy TepMiHU «OmMHApP-
HUM 3B A30K» i «OpAUHAPHUN 3B A30K» € CHUHOHiIMamu?

CKinbKY €JeKTPOHHUX Map 1 HecmapeHUX eJeKTPOHIB MicTATh Ha
30BHIIIIHBOMY eHepreTuuyHoMy piBHi aTtomu: a) Xiuopy; 0) Cynasdypy;
B) Pochopy? Banurrite Gopmyau Jlbioica Oy IIUX aTOMIiB.
CrinmbKU HecllapeHUX eJIEKTPOHIiB MicTurh: a) arom Payopy; 6) Mo-
Jexyaa GTopy?

YoMy He MOYKYTH iCHYBATH JBOATOMHI MOJIEKYJIM, YTBOPEHI iHEPTHM-
MU XiMiuHUMHU ejJleMeHTaMU?

EfeKTpoHU AKOTO eHepPreTMUHOTO DIiBHSA YTBOPIOIOTH 3B’SA30K MiXK
aToMaMHu B: a) MOJIEKYJIi BOAHIO; 0) MOJeKyJi xjaopy?

Sanunrite Gopmyau JIvioica ana mosekys: xaopopoguio HCI, cipko-
Boxuio H,S, amomiaky NH;. CKinbKY cOiIbHUX i HEIIOAIIEHUX eJIeK-
TPOHHUX IIap MICTATH aTOMU B KOXKHOMY BUIIAAKY?

HauHo Tpu eNeKTPOHHI (opmyu: a) X::Y:; 0) :Z:Z:; B) ‘ALAL

&
Axum i3 pevosun — NHj;, HCI, O,, F,, N,, H,, HBr, Cl, — sBigmo-
BimaroTh Ii eJeKTpoHHi Gopmyau? AKMM peyoBMHAM He BimmoBimae
JKOIHA eJIeKTPoHHAa (opmysa?

B aromax KapOoHy Ha 30BHIIIIHHBOMY €HEPreTUYHOMY pPiBHI € Jwuiie
2 HecmapeHi emekTponu (nuB. § 25). IIpoTe aisi YTBOPEHHS MOJEKY-
JUW BYTJIEKMCJIOTO Tasdy I IHIMNX cIoJykK aromMaM KapOoHy HeoOXimHO
4 HecmapeHNX eJIEKTPOHM. 3BAKAIOUN Ha UKCJO opbiTajeil Ha APyTroMy
€HepreTUYHOMY PiBHi, BMCJIOBITBH T'imoTe3dy OJid MOACHEHHS I[i€el «HeBig-
noBigHoCTi». IlepeBipTe ii 3a momaTKOBUMHU [I:KepeaMu iH(opmairii.

Tenep 3po3ymino. KosaneHTHuI
3B'SI30K — L& He MPOCTO puUcoUKa
Mi>K aTOMamu, a ChifilbHa eNeKTPOHHa

Tak! | gna yTBOpEHHA KOBaneHTHOro 3B'A3KY
aTOMWN HeMeTaniyHUX enemeHTiB HaJalTb
€NeKTPOHMN B CrifibHe KOPUCTYBaHHH,
Wob6 He 3abupaTt OfVH B OAHOTO.
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NMOJIAPHICTb KOBAJIEHTHOIO
3B'A3KY

~
Y MeHe € nNuTaHHA. Y Hawin poauHi TakoX
HauebTO Bce cninbHe. Ane cecTpa KOPUCTYETbCA
BaHHO HabaraTto vacTiwe, HiX A. A B aTomiB
Tak camo? Ym TakoxK TpannfaeTbCA, WO B AKOroCb
aToMa eneKTPOHU «Binbl ChifbHi»?

Yomy 6 i Hi? Yce X Taku atomu
Pi3Hi, HaBiTb AKLWO roBOpPUTU
NpO HemeTaniyHi enemeHTu.

EnekTpoHeratMBHiCTb XiMiYHUX eNleMeHTiB

3maTHiCT, aToMa IPUTATYBATU CIILJIbHI €JIEKTPOHHI mapu Ha3WBAIOTh
enekmponezamuernicmio. HalicunbHillle NIpUTATYIOTh €JeKTPOHU aTo-
MU HAWaKTUBHIIINX HEMETAJIIUHUX ejieMeHTiB — Piyopy, OKcureny,
XJopy, amke IiM A1 3aBepPINeHHs 30BHIIIIHBOIO €HEePreTHYHOr'0 PiBHA
Opakye omHOTO ab0 OBOX €JIeKTPOHiB. I eleKTpoHU, SKi BOHH IIpH-
AMaTUMyTh, PO3TAIIYIOTHCA AOCUTH OJM3BKO A0 AApa — Ha APYTroMy
abo TpeThboMy eHepreTHUYHOMY piBHi. ToMy eeKTpOHEraTUBHICTH ITUX
eJeMeHTiB HalibiibIna. Haiiyermnre BigmaioTh eJIeKTPOHN aTOMU aKTUB-
HUX MeTaJiYHuX eJIeMeHTiB, Hacammepen ay:kHux — Jlitiro, Harpiro,
Kamito Tormo. BoHu BUSABIAIOTHL HaWMEHITY eJeKTPOHEraTUBHIiCTb.
OCKiIbKM eJIEKTPOHETraTUBHICTh — IIe BJIACTHBICTbH, SKa IIOB’A3aHa
3 IpPUUMaHHAM i BTPaATOIO0 €JEeKTPOHIB, TO U 3MiHIOBaTHCA BOHa Oye
TaK caMo, SK 1 HeMeTaJiuHi BJACTHMBOCTi: y Iepiogax eJIeKTpoHera-

TUBHICTL 30iJIBITYETHCS 3JIiBa HANpaBO, a B T'pylax — B3HU3Y BTO-
py. OTixe, eneMeHT i3 HaANOIJIBLIIIO eJeKTpPOHeraTuBHicTiIo — PDiyop,
a 3 HailiMmeHIor — Ppanmiii (maa. 31.1 ma c. 288).
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Man. 31.1. 3miHa eneKTPOHeraTUBHOCTI XiMiYHUX
e/leMeHTiB BiANoOBigHO

[0 Micus B nepioanyHin Tabnuui rnk.com.ua/

rnk.com.ua/
110994

Jlaninyc Kapn Moninr
(1901-1994)
BusuaB npupogy ximiyHoro
3B'A3KY, ABivi Nnaypear
Hobeniscbkoi npemii

110993 El..

Tabnuua enekTpoHeraTMBHOCTEN
XiMiYHUX enemeHTiB (3a [MoniHrom)

Cnocib KiTbKiCHOrO BUBHAUEHHS eJIeK-
TPOHETaTUBHOCTI BIIEpIIlE PO3POOUB ame-
pukaHcbkuii ximik Jlanayc Ilominr. 3a
mkajow IlosiHra, ejleKTpoHeraTMBHICTH
®dnayopy wnpuiiHaTa 3a 3,98 (oxkpyrie-
HO 4), IPpyruM 3a eJeKTPOHEraTUBHICTIO
e OxkcureH (3,44), Tperim — Xuop (3,16).
Tigporen i TumoBi HemeTaJiuHi ejleMeHTH
po3MillleHi B cepeauHi INKAaJM; 3HAUEH-
HS IXHIX eJIeKTPOHEeraTUBHOCTEHN OJIM3h-
Ki mo 2. AKTuUBHI MeTaJiuHi eseMeHTHU
MaOTh 3HAUYEHHS eJeKTPOHEeraTUBHOCTL
meHnri 3a 1,6. 3HaAUeHHS eJeKTpPOHera-
THUBHOCTEH XIMIUHHX eJIeMeHTiB IIOZaHO
B IepiogmuHii Tabiauili Ha (Qopsami 1.

MonsApHicTb KOBaNneHTHOro 3B'A3KY

KoBaseHTHUI B3B’A30K MOKE YTBOPUTHUCS Mi’K aToMaMu OJHOTO abo
pisHUX XiMiUHMX eJeMeHTiB. ATOMU PiBHHMX XiMIUYHUX eJIEeMeHTiB
MalOTh PiBHY eJIEKTPOHEraTHUBHICTh, OTiKe, MO-PiBHOMY NIPUTATYIOTH
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CHIJIbHY €eJIeKTPOHHY mapy. ToMy AJid KOBAJIEHTHOTO 3B’SI3KY BUpi3-
HAIOTh TaKy BJIACTUBICTBH, AK NOJAAPHICMb.
PosriaaabMo, UMM BifpisHAEThCA XIMIUHMI 3B’A30K Y MOJIEKYJIAaxX
BogHio H,, ¢rTopy F, Ta rigporen ¢propuny HF:
oo oo

H:H :F:F: H:F:

B ycix mmx moJsieKysax MisK aToMaMHB BUHUKAE OJMHAPHWUII KOBAa-
JIEHTHUH 3B’SI30K YHACJIiJOK YTBOPEHHS ONHi€l CITiJIbHOI eIeKTPOHHOL
nmapu. 1{s elleKTpoHHA Iapa HaJeKUTb 000M aToMaM, SIKi CIIOJydYeHi
XiMiuHMM 3B'A3KOM. AJle UM OJHAKOBOIO MipOI0 BOHA HAJIEXKUTH IM
o6om?

Y mosiekyaax (pTopy I BOAHIO CITiJIbHA €JIEKTPOHHA ITIapa OTHAKOBO
MIPUTATYETHCSA OO0 000X aToOMiB i HaJeXUTh iM 000M OJHAKOBOIO Mi-
poro. Takuil KoBaJeHTHUN 3B’SI30K HA3UBAIOTHb HenoaapHum. B ycix
IIPOCTUX PEUYOBMHAX, YTBOPEHUX HEMeTaJiYHUMU eJjeMeHTamMu (Ha-
npukiaan, H,, N,, O,, S,), ximiuui 3B’asku Hemosapui (Maua. 31.2A).

Y wMmorekyni riaporen ¢@ropuny aromu I'imporeny Tta Dayopy
OPUTATYIOTH €JIEKTPOHMU II0-pidHOMY. ¥ DIyopy eJeKTPOHeraTHBHICTH
Oinmbmra, HiK y Tigporeny, ot:ke, aromm Diayopy CUJIBHIINIE ITPUTA-
I'yIOTh CHiJIBHY €JIEKTPOHHY Iiapy, Hik atomu ligporeny. lle cmpu-
YMHSE 3MIIIeHHA CILJLHOI eJeKTPOHHOI mapu B Oik aroma Dayopy
Ta 30iJBIIIEHHS HAa HHBOMY €JIeKTPOHHOI ryctmHmu (MaJja. 31.2B). Ak
HaCJimoK, Ha aromi DIyopy BUHUKAE IIEBHUHN HAMJIWIIKOBUN He-
raTuBHU 3apan 6 (uuraemo: geabra miHyc). Ha aromi I'igporemy,
HaBIAKM, €JEeKTPOHHA I'YCTUHA 3MEHIITYEThCS, TOYK Ha HBOMY 3’SIBJIS-
€ThCsA IIEBHUU HO3WUTHUBHUI 3apanm o°.

A b

Man. 31.2. HenonapHuin (A) i nonApHui (b) KoBaneHTHUI 3B'A30K
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KoBanenTuuii 3B’sI30K, YTBOPEHUII Mi)K aToMaMHu Pi3HHX Ximiu-
HUX eJIeMEeHTiB, Ha3WBAaIOTh NOAAPHUM (OCKiJIBKM B MOJIEKYJIi 3’ABJIA-
IOTHCS TIOJIIOCH €JIEKTPUUYHOTO 3apsaay). ¥ KOBAJEHTHOMY IIOJSIPHOMY
3B’SIBKY CHiJIbHA €JIeKTPOHHA I1apa 3MiIlleHa OO0 TOro aToma, SKUHA
CUJIbHIiIIIE IIPUTATYE €JeKTPOHU, TOOTO OO aTOMiB ejeMeHTa 3 O0iJib-
IIIOI0 eJIEKTPOHETaTUBHICTIO.

Yum cuibHimIe Iie 3MiIlleHHS CIIJIBHOL eJIEKTPOHHOI Mapu, TUM
OiJIBIIIOI0 € IIOJAPHICTHL 3B’aA3Ky. Tak, y PpAAYy TigporeHraJoreHimis
pisHuIla emekTpoHeratuBHOCTelr Mik I'imporemom i diryopomM 3HAYHO
6inpira, Hisk Mix Iigporemom i Momom. Orxe, y Tizporen dropuzi
MOJIAPHICTh 3B’A3KYy OiJbIlla, HidK y TigporeH HOmMmi:

H-1 H-Br H-Cl H-F

>
MonApHiCTb 3B'A3KY 36iNblUy€eTbCA

KoBaneHTHMI HenonApHUI 3B’A30K:

B CninbHi enekTpoHW HanexaTb 060M aToMam OfHAKOBOK Mipolto;

B iCHYye Mi>XK aTOMaMMn HeMeTaniyHUX efleMeHTIB i3 He3HauyHolo
pi3HULEI0 eNneKTPOHEeraTUBHOCTEN.

KoBaneHTHUI nonApHWiA 3B'A30K:

B CninbHa efiekTPOoHHAa napa 3MmiweHa B 6ik GinbLu
€NeKTPOHeraTMBHOrO enemMeHTa;

B iCHye MK aTOMaMM HeMeTaniyHUX efnemMeHTIB i3 Pi3HOol enek-
TPOHeraTMBHICTIO.

OCKiJIbKU eJIEKTPOH, IO HaJie;kaB aromy ligporeny, Jmiie dact-
KOBO 3MimiyeTbesa B 6iKk aroma Pryopy, TO HaAJUIITKOBUI HEraTUBHUI
3apsj, II0 3’ABJIAEThCA Ha aroMmi Piayopy, MEHINIHWH 3a ejleMeHTapHUI
3apaAn, ToOTO MeHINi Bim 3apany enekTpoHa (—1). ¥V mpomy pasi BiH
cranoBuTh Jjuine 44 % 3apany enexrpoHa. IIlo6 He mmcaTtu TOUHE
3HAUCHHA 3apAny (OysKe YacTo BH3HAUUTH MOTr0 AOCUTH CKJIATHO),
BUKOPHUCTOBYIOTH OyKBY O (zmesbra). IleBHa piu, 3apang Ha aromi ['ig-
pOreHy TOYHO JOPiBHIOE 3apAny Ha aromi Dryopy, ajie IPOTHIEKHIIA
3a 3HAKOM, i cymMa 3apsaniB JOpiBHIOE HYyJi0. ToOTO MoOJeKyJsa 3aju-
MIAEThCA eJIeKTPOHENTPaIbHOIO.
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Yum OinbIia pisHUILA eJIeKTPOHEraTUBHOCTEHl MBOX aTOMiB, THUM
OipIIUIT YacTKOBUI 3apsan Ha mux aromax (tabua. 10).

Tabnuya 10. 3anexHiCTb NONAPHOCTI 3B'A3KY Bi €NeKTPOHEeraTMBHOCTI

enemMeHTIiB
Monekyna HF HCl HBr HI
EnekTpoHeratmBHoOCTI H—220 | H—220 | H— 220 | H— 2,20
XiMiYHNX eNleMeHTIB F—398 | Cl —3,16 | Br — 296 | | — 2,66

PisHMuUA enekTpoHeraTuB-

Hocred (AEH) 1,78 0,96 076 0,46
Hapnuwkoswuin 3apag 1044 044 +0,18 0,18 +0,12 0,12 +0,05 0,05
Ha aToMax y Monekyfi H F H H Br H |

372.

373.

374.

375.

376.

377.

378.

Po3ymiHHA siBuw, npupopu (po6ota B rpynax) I

ITosicHiTh, Bim YOro 3aaeXUTh IOJAPHICTHL KOBAJEHTHOTO 3B A3KY.
Bigmosiges aprymentyiiTe.

SIx BuUBHAUUTH, HA AKOMY 3 aTOMiB, CIOJYUYeHUX KOBAJEHTHUM 3B’ d3-
KOM, 3’SIBJISE€THCA HANJIUIIKOBUUA HETATUBHUU 3apsal, a HA SKOMY —
MO3UTUBHUN?

3anuIriTe GOpPMYyJSM PEYOBHH 3a 30iJbIIMEHHAM IIOJAPHOCTI 3B A3KY
B moiaeryinax: H,O, CH,, HF, NHs;.

Bunuirite okpemo ¢GopmMysam peuoBUH i3 IOJAPHUM i HEMOJAPHUM
3B’ A3KOM: Sg, NHS, 02, OFg, Fg, Cng, P4, NOz, NO, Ng.
Kopucryiouncey ¢opsamnem 1, 00UYHCIiTL piSHUII0O MK eJIeKTpo-
HeraTuBHOCTAMU ejeMeHTiB y mapax: Li—Cl, Be—-Cl, B-Cl, C-Cl,
N-Cl, O—Cl, F-CI. YkaxiTh mapy eaeMeHTiB i3 HAHOiAbII HOJAPHUM
i HaMeHIII MOJISPHUM 3B’ A3KaMU.

BusHauwmBIIK piSHUIIO eJeKTPOHEraTUBHOCTEM, 3a3HauTe (opMyJTy
Harnoaapuimoi monekyau: H,, HCI, HF, CIF, Cl,, F,.

I3-momi:k HaBemeHUMxX BUOEPiTHL (POPMYJIM CHOJYK i3 HaAHOiIBIIIOI Ta
HaMeHIIIOI0 IIOJNAPHICTI0O 3B’aA3Ky: HomoBomens HI, xmopoBomeHb
HCIl, opomosomens HBr, soma H,0, cipkosogeusr H,S, xsop Cl,, me-
trax CH,, ¢ochin PHs.
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379. BusHauTe 3HAK YACTKOBOIO 3apsaay Ha aromi XJopy B MOJIEKYJax
HCl i CIF. dx Bu BBaskaere, y SAKill i3 IMX MOJEKYJI YACTKOBHUI 3a-
pan Xiopy 6inbinuii 3a aOCOJIIOTHOIO BEJIHMUUHOIO?

380. Ax smimroersca B pany H,0, H,S, H,Se, H,Te monapuicTs 3B A3Ky?
BigmoBiagb obGrpyHTyiiTE.

381. HitporeH — [oCUTL aKTUBHUI XiMiuHWi ejeMeHT, aje as3oT N, —
OolHA 3 HaAWiHEPTHIINMX PEYOBUH, AKa 3a XiMiUYHOI0O aKTHUBHICTIO MO-
mibHa g0 iHepTHHMX rasiB. A30T HaABITH iHOAI BUKOPHCTOBYIOTH IJIS
CTBOpPEeHHA iHepTHOI aTmocdepw I Yac IIPOBEAEHHS XiMiuHUX pe-
aKIiil 3aMicTh HOpOKUMX aprony abo rermiro. fIK Bu BBasKaeTe, UMM
MOJKHA IIOACHUTU TAaKy HU3BKY XiMiUHY aKTHUBHICTBH a30Ty?

382. YumMm, Ha Bally AYMKY, 3yMOBJIEHA TaKa XapaKTEePUCTUKA XiMiuHMX
eJeMeHTiB, AK eJIeKTpoHeraTuBHicTb? YoMy BOHa 3MiHIOETLCS B Ie-
piomax i rpymax? HaspiTh Haiibigbin i HaliMeHIN eJIeKTPOHEeTaTHUBHI
ximiuni esmemenTu. BigmoBiges oOr'pyHTyIiTE.

A1 maB pauito! Buasmunocsa, wo atommu no-pisHoOMy
«TAFHYTb Ha cebe» cninbHi enekTpoHu. | Big Lboro
KOBaneHTHWI 3B'A30K MOXe OyTu nonApHum. Ane
MOJieKyfna 3a/NWAETbCA eNIeKTPOHENTPANbHOI0.

TouHo! Baxnmeo, WO NonApHicTb
KOBAJIEHTHOrO 3B'A3KY BUHUKAE
yepes HepiBHOMIpHEe MPUTAraHHA
€/IeKTPOHIB CMiNIbHUX eIeKTPOHHMX
nap atomamu, ke 3anexuTb Bif
IXHbOI eNeKTPOHeraTUBHOCTI.
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CTYNIHb OKUCHEHHA XIMIYHUX

EJIEMEHTIB

Mwu B)Xe BMIEMO BW3HauyaTu 3apAgn MOHIB. YTiM, Ham
iHOAi TpannATbca GOPMynN CMONyK i3 PUMCbKAMM
undpamu. Xotinocs 6 AisHATMCA, YOMY TaK.

Ha molo gymKy, y cnonykax
i3 KOBa/NIEHTHUM 3B'A3KOM He iCHYE WNOHIB.

Tak, ane Npo «HagMLWKOBUN HEraTUBHUMN
3apAad» He 30BCiM 3pO3yMmino.

MoHATTA NpO CTyniHb OKUCHEHHS

BaxkmBoI0 XapaKTEPUCTHUKOI YaCTUHOK Y CKJaAi XiMIiUHUX CIIOJYK
€ YHNCJIO BigmaHumx a00 NPUHAHATHX aTOMOM eJeKTPOHiB. SIKIIo peuo-
BMHA Ma€ HOHHY OyIOBY (CKJIATa€ThCS 3 MOHIB), /IS I[BOT'O JTOCTATHHO
3HATU 3apAAU YTBOPEHUX MOHIB, IIPOTe B iHINMX pEeYOBMHAX BU3HA-
YWTH, CKIiJIBKM aTOM BijaB UM NPUETHAB €JIEKTPOHIB, CKJIAHIIIIeE.
Tomy mJis BCiX CHOJIYK, He3aJIe;KHO Bix OyZOBM, 3aCTOCOBYIOTH OiJIBIII
yHiBepcaJibHe TOHATTA — CMYNiHb OKUCHEHHA.

CryniHb OKWCHEHHSA BW3HAYAETHCSA YHCJIOM BiamaHux abo mnpwu-
WHATUX €JeKTPOHIB y peYoBHMHAX i3 HOHHUM 3B’A3KOM i YHCJIOM
€JeKTPOHIB Yy CKJAaJi CHiJIbHUX eJeKTPOHHUX IIap, II0 3YMOBJIIOIOTH
KOBAJIEHTHUI TOJIAPHUNA 3B’SI30K.

@ CrymiHb OKMCHEHHS — Ile YMOBHUII 3apsAj Ha aToOMi
B MOJIeKYJIi ab0 KpucTaJi, O0UMCIeHUN i3 MPUOYIeHHIM,
IO BCi CHiJIbHI eJIeKTPOHHI IIapu IIOBHICTIO 3MiIeHi B OiK
OiJBIIT eJIeKTPOHEraTUBHOTO eJieMeHTA.
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Y HaWnpocTimmmx HOHHUX CHOJIYKaX CTYHiHb OKMCHEHHs 30ira-
€ThCA i3 3apAmaMu HOHIB, HAIPUKJIA:

1 -1 +2-2 <« [o3Havalun CTyniHb OKMCHEHHSA, CNOYaTKY
NadCl CaO NUWYTb 3HAK 3apAgy, a NoTiM — Oro 3HayeHHs

Posrnagaroum cononykm 3 KOBAJEHTHUM IIOJIAPDHUM 3B’A3KOM,
poOJIATH MPUIYINEHHS, IO CHiJIbHA eJeKTPOHHA Iapa IOBHICTIO Ie-
pexoauTh A0 OiJbIII eJeKTPOHETaTUBHOIO ejleMeHTa. ¥y IIbOMY pasi
B TigporeH (rTopuai Ta BOAi CTyIleHi OKMCHEHHS TakKi:

+1-1 +1 -2
HF H,0

Mo>xnuBi cTyneHi OKMCHEHHSI XiMiYHUX eNneMeHTIB

CrymeHi OKuCHeHHSA, AKi XiMiuHI eJleMeHTH MOMKYTHb BUABJIATHU
B PIBHUX CIIOJIYKaX, 3AeO0iJbIIOr0 MOYKHA BUSHAUUTU 3a OYIOBOIO
30BHIIITHBOT'O €JIEKTPOHHOTO PiBHA ab0 3a MOJOXKEHHAM eJjIeMeHTa
B IIepiogmuHiN TaOJIHMIIi.

AToMu MeTaJIiUHMX eJIeMEHTIiB MOKYThH JIHIIEe BilgaBaTH eJIeK-
TPOHU, TOMY B CIIOJJYKaX BOHU BUABJAITH IIO3UTUBHI CTymeHi
OoKHucHeHHsa. MaKcumaJbHe 3HAUEHHSA — BUINUM CTYHiHb OKUCHEH-
HA — 3a3BUYall JOPiBHIOE YMCJIY €JIEKTPOHIB Ha 30BHIIITHBOMY PiBHIi.

[ BULWMUI CTYMiHb ] :[ MaKCMMasibHe 4ncio ]

- OKMCHEHHSA BTPauYeHUX eNeKTPOHIB
MetaniuHi
ENEMEHTI — [ Hixunia cTyninb | _
OKNCHEHHS

ATtoMm HeMeTAIUHMUX €JIEMEHTIiB MOXKYTh BUABJIATU HAK TIO3U-
TUBHUU, TaK 1 HeraTUBHUHN CTYHiHb OKUCHeHHsA. MaKcuMaibHUMI
HO3UTUBHUM CTYHiHb OKNUCHEHHA — BUIIUN CTYHiHb OKWCHEHHA —
JIIOPiBHIOE YUCJY €JEeKTPOHIB Ha 30BHIIIHBOMY €HEPreTUYHOMY piBHi.
A HMKYUN CTYNiHb OKMCHEHHS BU3HAYAETHCA TUM, CKIJIBKU eJeK-

TPOHIB OpakKye aromy, IMO0 Ha B30BHIITHROMY piBHiI ix Oyso Bicim
(Traba. 11).
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BULMIA CTYMiHb ] _[ MaKCMMmasibHe 4uncnio J_ [Homep rpynu J

— [ OKMCHEHHSA BTPAUEHUX €IeKTPOHIB i
Hemertaniuni p P MiHyc 10

efniemMeHTun » -
| HWKUMA CTyniHb | _ | MaKcumasibHe yncio | _ | Homep rpynu
OKNCHEHHA NPUNHATUX €NEKTPOHIB MiHyC 18

OKpiM BHUIIOTO Ta HUIKYOTO CTYIIEHS OKHCHEHHs, 0araTo ejieMeH-
TiB MOKYTb BUABJATH U HPOMIiKHI CTyIleHi OoKuCcHeHHA. BusHauuTu
iX oad medKUX XiMIiUHMX eJleMeHTiB MosKHa 3a Tabuauiero 11.

Ta6nuuya 11. XapakTepHi CTyneHi OKNCHeHHA enemeHTiB 1, 2, 13-17 rpyn

Homep rpynu 1 2 |13 | 14 | 15 16 17
B cryninb +1 | +2 | +3 | +4 | 45 6 7
OKNCHEHHA (kpim O) (kpim F)
Mpomixkui crynewi || | 15 0[+3,0| +4, 42, 0 | +5, +3, +1, 0
OKNCHEHHA
Hwxxunn ctyniHb 0 0 0 4 3 > 1
OKNCHEHHA

Heaki xiMmiuHi esleMeHTU He TiANIOPAAKOBYIOTHCA IIUM IIpPaBUJIAM.
Iz-momisx X Tigporen, Oxcuren, ®Payop:

e CD Com o
——

BuU3HaueHHSA CTYyneHiB OKUCHEHHSI €/IeMEHTIB Y CrnosyKax

BusHauarouu cTyneHi OKMCHEHHS eJIeMeHTIiB, CJIiJ maM’siTaTyd IpaBuJia.
1. Cryniab OKMCHEHHS XiMIiYHOTO ejleMeHTa B IIPOCTiil pPeuoOBUHi
JIOPiBHIOE HYIJIIO.

2. @ayop — HAUOIJIBIT eJIeKTPOHETaTUBHUUN XiMIUYHMHA eJeMeHT,
TOMY CTYITiHb OKHMCHEeHHsS PIIyopy B YCiX CIOJYKaxX HOpiBHIOE —1.
3. OKcureH — HaUOLJIBII eJeKTPOHETaTUBHUII €eJeMeHT IIicJid

dayopy, ToMy CTyIIiHb OKMCHEHHS OKCUTEHY B yCiX CIIOJyKax,
OKpiM (TOpUIiB, HeraTUBHUI: y OiJbIOCTI BUIAAKIB BiH 10-
piBHIOE —2, a B mepokcuzax — —1.
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4. Cryniab oxucHeHHs ['igporeHy B OLJIBIIIOCTI CHOJYK JOPiBHIOE
+1, a B cmoJykKax i3 wmeTasiuHUMH ejieMeHTaMu (Tigpugax
NaH, CaH, Tomo) — —1.

5. CTymiHb OKMCHEHHS MEeTAJIIYHUX eJIEMEHTIB y CIIOJyKaX II03M1-

TUBHUU.

6. Binbmr ereKTpoHeraTMBHUI €JIeMEHT Ma€ HeTaTUBHUM CTYIIiHb
OKVCHEHHH.

7. CymMa cTymneHiB OKMCHEHHS BCiX €JIeMEHTiB y CIOJIYIIi JOpiB-
HIOE HYJIIO.

m BusHayaemo cTyneHi OKMCHEHHA XiMiYHMX
efleMeHTIiB Y cnoJsykax

1. 3anucyemo dbopmMynn peyvyoBuH Fe,O; H,SO, KNO,

2. MNignnucyemo cTyneHi OKUCHEHHA
OkcureHy Ta TligporeHy n me- x -2 +1 x -2 +1x -2
TaniuHMX enemeHTiB 1-3 rpyn Fe,0; H,SO, KNO,
(Tabn. 11)

3. CKnaflaemMo piBHAHHA AanA 06-
UNCNEHHA  HeBigoOMOro  3aps- 2-(+1)+ 1-(+1)+
ay. Cnig nam'atati, WwWo cTyniHb | 2-(x)+3- +1-(x)+ +1-(x)+
OKWCHEHHA — LUe 3apsag Ha oa- | -(-2)=0 | +4:(-2)=0| +3:(-2)=0
HOMy aToMmi. fKWwo aTomiB neB- Micna Micna Micna
HOro enemeHTa Oifblle OOHOrO, | CNPOLLEHHSA: | CNPOLLEHHS: | CNPOLLEHHS:
TO MOro 3apAag cnifg NOMHOXUTK | 2x-6=0 x-6=0 x-5=0
Ha uYucsio aTomis

4. Po3B'A3yEMO CKnafeHe PiBHAHHA x=43 X=+6 X=+5

5. Mignucyemo BM3HaueHUin +3 -2 +1 46 -2 +145 -2
CTYNiHb OKWCHEHHS Fe,0; H,SO, KNO,

CknagaHHA (popmyn crnonyk 3a CTyneHeM OKWUCHEHHS
XiMiYHUX eneMeHTiIB

BukopucToByoun CTymeHi OKHCHEHHSA, (OpMyJau OiHApHUX CIIOJYK
CKJIAJAIOTh TAaK caMo, AK i 3a 3apagamu #oHiB. Criamaioum dopmy-
JM, CJLI KepyBaTHUCSA IIPABUJIOM eJIEKTPOHEUTPAJJbHOCTI.
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m Cknapaemo dopmynn cnonyk 3a sigomnmm
CTYNEHAMUN OKNCHEHHA XiMiYHMX enemeHTiB

1. 3anncyemo CMMBONU XiMIYHWUX €NIeMEHTIB
y HeoOxifHOMY nopAfKy Ta HagnucyeMo S 0 P Cl
IXHi CTyneHi OKMCHeHHA

2. Bu3HayaeEMO HamMmeHLle CchinbHe KpaTHe
(HCK) pna 3HauyeHb CTyneHiB OKUCHEHHA
(3HaueHHA GepemMo 3a mopynem)

3. Yncno atomiB NEBHOrO efieMeHTa AOPIBHIOE

BigHoweHH HCK o cTyneHA OKWCHEHHSA 6:6=1(513:3=1 (Fe)
A Ao €Ty 6:2=3 (0)| 3:1=3 (Cl)
LbOro enemeHTa
4. 3anncyemo iHAeKCU nicnAa CUMBONIB +6 -2 +3 -1
efleMeHTIB SO; P Cls

Ao ana ximMiuHOrO ejieMeHTa XapaKTEepHUM Jullle OAWH CTy-
OiHb OKMCHEHHA B CHOJIYKaX, TO B Ha3Bi 1Oro He 3a3HAYAIOTh:

Na,O — marpiit okcun, Al,O; — aadominmiii oxkcun.

AKImo xiMiuHUNA esleMeHT BUABJISE Pi3HI CTYIIEHiI OKUCHEHHSA, TO
B HasBax 3a3HAUYAIOTh a00 3apsAau MOHiB:

Fe,O; — dpepym(3+) okcum, Ag,0 — aprearym(1+) oxcum;
abo CTymiHb OKMCHEHHSA IIHOTO eJleMeHTa (CTYIIiHb OKMCHEHHS II03Ha-
YaloTh PUMCBKUMU ITu(ppaMun):

CO, — xap6ou(IV) orkcun, P,S; — dochop(V) cyrndiz.

Po3ymiHHA sBuw, npupogu (po6ota B rpynax) I
383. IlopiBHANTE MOHATTSA «CTYIIiHb OKMCHEHHSI» I «3apsig MOHIB», CKJIAB-
oM i HuX giarpamu BeHHa.

384. 3a (opmysaMy pPEYOBUH BH3HAUTE CTYIEHI OKHCHEHHsS BCixX ximiu-
HUX eJIeMEeHTiB.
a) H,, H,0, HCl, NaOH, NaH; 6) PH;, NO;, H,0,; 8B) HCI, Cl,, CuCl,,
KClOs; 1) N,, Ny,H,, N,O3;, HNO,.

385. 3anumrite popmysau croayxk HiTporeny 3 mosUTHBHHM i HeraTHBHUM
CTYyIIeHAMM OKMCHEHHA IIbOT0 XiMiUHOTO ejieMeHTa.
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386. 3a micueM esleMeHTIB y ImepiognuHil Ta0AMIII BU3HAUTE MOYKJINBI CTY-
MMeHi OKMCHEeHHSA — BUINMUHA, HUKYUHN 1 OpOMiXKHI (AKIIIO BOHU €) —
nasa exeMmentiB: Xiop, Pochop, Harpiii, Kanbiiii, Kap6on, ILiiom-
oyMm, AstoMiHif.

387. OGuwmciiTey crymeni oxucumenus Kapbomy B cmoaykax: CH,, CH;CI,
CH,Cl,, C,H;Cl, C,H,Cl,, C,Cls;. (BispMmiTh A0 yBarum, mio B ycCix Imx
CIIOJIYKAaX CTYIIiHbL OKMcHeHHA [imporeny — +1, a Ximopy — —1.)

388. XimiuHa HOMEHKJATypa BIPOAOBXK KiJIbKOX CTOJIITHL 3a3HaBajia CyT-
TEBUX 3MiH. 30KpeMa, cImoayKu 3 OKCHUTeHOM — OKCUAM — pauilie
HasuBaJu iHakime. IIpoaHaJsisyiiTe Ha3BU OKCHIIB.

3akuc Byraemnio — C3;0, Orwmc Byriernto — CO IIBookumc Byrierio — CO,
3axkwuc zaiaiza — FeO Oxuc samaiza — Fey,O3
3akwuc azory — N,O Oxrwuc asory — NO IBookuc asory — NO,

BusnauTe mpaBUJIBHICTL TBEPIsKeHb.

B 3aKucaM¥ HasWBaJM OKCHUAN XIMIiUHUX eJeMEeHTIiB i3 HalHMKUNM
(i3 MOKJIVMBUX B OKCHUJAX) CTyHeHeM OKMCHEHH.

B OxucaMu HA3WBAJIU OKCUAU XiMiUHUX eJeMeHTIiB y IIPOMiKHOMY
CTyIeH1 OKNCHEHHS.

B VYV mHasBaxXx BHUIIUX OKCHUIIB umcjao aToMmMiB OKCUTeHY 3asHavaaun
B HasBaxX IIUX OKCHUIIB mpedikcamu 060-, mpu- TOIIIO.

O, Tenep yce 3po3ymino! CTyniHb OKUCHEHHA —
Le HemMOB 3apAf NOHIB, nuwe AnA KOBAaNEeHTHUX
crnonyk. [onoBHe, WO Tak MM MOXEMO PO3YMITu:
XTO BiffaB, a XTO MPUNHAB €NEeKTPOHW.

Came Tak! CTyniHb OKMUCHEHHA Ja€
3MOry 3pO3YMITW PO3MNOAIN eNeKTPOHIB
y Monekynax i Kpuctanax. A ue
BaXK/IMBO AN1A PO3YMIHHA XiMIYHNX
peakuin i cknagaHHA Gopmyn Cnonyk.
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KPUCTANIYHUA | AMOPOHUMA
CTAHU TBEPAUX PEYOBUH

Al yuTaB, WO ANA MNicKy Ta KBapLOBOro CKNa BUKOPUCTOBYIOTb OAHY
XimiyHy ¢dopmyny. Togi B HUX MalTb OyTV 1 OfHAKOBI BIACTMBOCTI?

Ta Hi, ckno nerko pos6uTK,
a NiCOK CUMKUN.

LikaBo, yomy Tak? )

AKi cninbHi BNacTMBOCTI MalOTb PEYOBUHU Yy TBEPAOMY arperatHOMy CTaHi?
Ynm BOHW Bigpi3HAIOTbCA Bif PigKNX PeYOBUH?

Binbmricts peyoBMH JOBKOJIA Hac 3a 3BUYAWHUX YMOB mHepe0yBaioOTh
y TBeEpAOMY arperaTHoMy cTaHi. TBepji pedyoBMHHM pPiSHOMAaHITHI 3a
(isMYHUMHU BJIACTUBOCTAMMU: MAIOTh Pi3HUN KOJiIp, MOXKYTH OyTHU
MIITHUMU YW KPUXKHUMH, IIPOBOAUTH eJIEKTPUUYHHUIN cTpyM abo Hi,
IJIABUTHUCA 3a KiMHATHOI TemIepaTypu abo 3a Oy:Ke BeJIMKOi.

3a BHYTPIIIHBOIO OYyIOBOIO Ta (PIBMUHUMM BJIACTUBOCTSIMHU PO3Pis-
HAIOTH J[Ba CTAHU TBEPAUX PEUYOBUH: AMOPPHUL 1 KpUCMANLIYHULL.

Y kpucrajmiuHmx peuoBUHAX YaCTUHKU, 3 AKMUX BOHU YTBOpPEHI,
PO3MiIlleHi B IIPOCTOPI B IEBHOMY YiTKOMY IOPAIKY. SKIIO uepes
MEeHTPU ITUX YACTUHOK HPOBECTH YABHI JiHiII, TO MM mobaymmo IIeB-
Hi I'paTKu, AKi HaswBalOTh Kpucmaaivhumu rpamxamu. CTPyKTYpHI
OAVWHUIII B KPUCTAJIYHUX PeUOBMHAX (POpMYIOTH IPaBUJbHI peryasap-
Hi TeOMeTpUYHi CTPYKTYpPH.

3aJile’KHO BiJ] YACTWHOK, AKi yTBOPIOIOTH KpHCTaJ, i Big Tumy xi-
MIiYHOTO 3B’A3KY Mi’K HUMU, PO3PISHAIOTHL TaKi THOM KPUCTAJIUYHUX
I'PaToK: MOHHi, MOJIEKYJAPHi, aroMHi (iHoxmi iX HaswWBaIOThH HaIMOJIE-
KYJAPHUMH) Ta MeTaJIiuHi.
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KpucraniuyHi peyoBuHm:

B CTPYKTYPHi OAMHMLI PO3TallOBaHi B YiTKOMY
nopAgKy — YTBOPIOIOTb KPUCTanivHi rpaTku;

B MaloTb MeBHY TemnepaTypy MIaBfeHHS;

¥ yTBOPIOKTb KPUCTaNnu neBHOI dopmu;

B y pa3i pyMHyBaHHA KPUCTaNiYHOI pevyoBUHN
KprCTanu po3nafjaloTbCA Ha OKpeMi LMaTou-
KM, KOXEeH i3 AKMx 36epirae xouya 6 4acTko-
BO $GOpPMy MOYaTKOBOrO KpucTana;

B npuKknagnm peyvyoBUH: KYXOHHa Cifib, LyKoOp,
XapyoBa cofia, KBapu, rinc.

CTpyKTypHi oguHULi

B KpUCTaniyHMX peyvyoBrHaXx
YTBOPIOOTb MpPaBuibHi
reomeTpuyHi ¢irypu

AnvophHiI peuoBMHM He MAalOTh YiTKOI HIPOCTOPOBOI CTPYKTYPH,
a YTBOPEHi 3 HEBIOPAMKOBAHWX YACTUHOK (ATOMIB UM MOJIEKYJ). 3a
BHYTPIIITHBOIO OyIOBOI0O BOHUW HAraAyIOTh DPIAWHU, aJjie He MOMKYTb
TeKTu. Ha BiAMiHY Bijg KpuUCTaiYHUX PEYOBUH, AKi MaiOTh NHEBHY
TEeMIIepaTypy IIJaBJIeHHA, aMOpP(hHI PeUYOBMHU ILJIABJAATHCA B IIINPO-
KoMy iHTepBaJi Temmneparyp. Ilig yac HarpiBaHHA BOHU IIOCTYIIOBO
POSM’SIKIIIYIOTBCS 1 HApemiTi cTaioTh PigKuMu. AMOP(GHHUM pEdYOBU-
HaM, AK i pigimHaM, MOKHaA HamaTu OyAb-sKOi (POpPMMU.

. K

Amop¢Hi peyoBuHnN: Cikno -

B He MalOTb YiTKOI MPOCTOPOBOI CTPYKTYpU — s % 'ZEQ{L,{,.: < = |
CTPYKTYPHi OAMHULI pO3TalloBaHi HeBnopAs- 3%1%.:%; o “-«.1 / (‘,
KOBaHO; o0f & S 9 kst o

. . a Qo o b 2 {

B nNnaBnATbCA B NEBHOMY fiana3oHi Temnepa- ,f.;,__g‘ ag ¥ L\

g b 4 &
TYp; Gaj?c‘?ﬁuc}'cw \ K

B 33 HarpiBaHHA CNo4yaTKy PO3M'AKLLYIOTbCA; s

B y pa3i pylHyBaHHA yTBOPIOOTLCA YNaMKu
HenpasunbHOI dopmun, 3a3BMYal i3 Hepis- .

P bop . P AMOPOHI PeUYOBMHM HE MaloTb
HOI0 MOBEpPXHEel KpaiB CKony; LT N
YiTKOI MPOCTOPOBOI CTPYKTYpW,

E npuknagy pevoBurH: CKO, CMONK, BYpPLUTUH, .

; .. a YTBOPEHi 3 HEBMOPSAAKOBAHMX
3acTnrl NakK, Knel, Kay4yk. YaCTMHOK (aTOMIiB un monekyn)

3a IMeBHMX YMOB PEUOBMHA MOKE€ II€PETBOPIOBATUCS 3 KPUCTAJIIU-
HOI Ha aMop(HY U HaBIaKW. 3BUUAliHE CKJI0O — amop¢Ha pPedYoBHHA,
ase i3 yacom cmiainiii(IV) okcug y #oro ckJaai cTae KPUCTATIUHUM.

300 PO3[1 4. Jocnigxyemo 6ynoBy peuoBUHM

Migpy4yHuk BupasHuyTea "PaHok"



Yepe3 11e cTapi CKJIAHKMW IIif Yac HAJMWBAHHA B HUX OKpPOIY
TpickaloThbcA HabaraTo dacriime, HiK HoBi. I[ykop — KpucragiuHa
peuoBmHA. AJie AKINO HOT0 POSIJIABUTH Ta IIIBUAKO OXOJOAWUTH, TO
BiH cTae amMop(HOI pedyoBmHOK (MaJ. 33.1).

A b

Man. 33.1. Kpuctaniyununi uykop (A) nmicna po3nnaBnsaHHA
Ta LUBWOKOIO OXOJIOAXKEHHA CTa€ aMOpPOHOI0 PeYOBMHOLD,
3 AKOI Nerko BUroToBNATU NboaaHuKy (B) Ta kapamenbku (B)

BusHauTte cninbHe 11 BiAMiHHe B OyfOBi PiAUH i TBEPAUX aMOPOHUX PEYOBUH.

B8 isvoimecn e )|

[peubKe CNOBO KpUCMAsI/IOC, Bifi AKOrO MOXOAATb C/I0Ba «KPUCTAN» i «KpULLTanby,
O3Havae «nig». BoHo noxoguTb Big rpeubkoro Kpioc — «xonop, Mopo3». Cra-
pOHdaBHI FpeKkM BBaXanu, WO 3BUYANHWUA Jig, sSKWIA nepebyBae B ropax Ha
CUNbHOMY MOPO3i, i3 YacoM Kam'AHIi€ Ta BTpayva€ 3[4aTHICTb TaHYTU. AHTUYHUN
dinocod Apuctotenb nmcaB, WO «KPUCTANNOC HAPOAXKYETbCA 3 BOAW, KOMM BOHA
MOBHICTIO BTpayae TennoTy». Ha AymKy rpekis, ripCbKuin Kpuwranb — Le Ayxe
3amep3nuin nig.

Po6oTta 3 iHpopmauicio I

389. CrkopucraiiTeca OOZATKOBUMHU [I)KepeiaaMu iH@opmalii Ta 1po-
aHaJisyire, AK Y3rOMKYETHCA TBEPAKEHHS «IJIf KPUCTATIUYHUX pe-
YOBMH XapaKTepHUUN [MajbHIiM MOPAJOK PO3TAIYBAHHS YACTUHOK,
a nasa aMopdHHX — ONMMKHiM» i3 TUM, IO B BUBUYMIK?

390. IlopiBHsAMTE BJIACTUBOCTI KPUCTATIUHNX i aMOP(PHUX PEUOBUH, CKJIAB-
iy i HUX aiarpamy BemHa.
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391.

392.

393.

394.

395.

396.

397.

3HanigiTe iHopmaIllio mpo aMop@Hi CIOJIYKM, 30KpeMa, CKJIO, OypIII-
TuH, 6iTymM. fAKi ¢ismunmi BIacTUBOCTI ZAIOTH 3MOTY 3POOUTU BHCHO-
BOK mIpo ixHio amop@HicTh? AK yIIMBAIOTL METOAM ONEePKaHHS IIUX
peuoBuH Ha HaBKoJuIHe cepemoBuiie? OiimiTh Byriemnesuii cJirim,
moB’A3aHuil i3 JOOYBAHHAM i BUKOPUCTAHHAM IITMX PEUOBUH.

I'penbKo0 MOBOIO 0aMACMA O3HAYAE «CKOPEHHS, IPUOOPKYBAHHS»,
damao — «pO3TPOIIYIO», a adamac — «He3JaMHUI». ¥ IepeKJani
3 (ppaumnyspkoi brilliant osHauae «OamCKyuuii». BucioBiTs mpuiy-
IIeHHs, YOMYy MiHepas ajamas OaraTbMa MOBaMM Ha3WBAIOTH aJaMaH-
TOM, a OOpOOJIeHNII aJiMa3 HAa3WBaIOTh AiaMaHTOM, ab0 OPUILIHTOM.

I'pernibkoio MOBOIO amopgoc o3Hauae «6e3OPMHUIT», a TaKOXK «He-
KpacuBmuii, raHeOHUM, Mep3eHHUM». YoMy, Ha BaIly IYMKY, aMopd-
Hi peyoBMHU [icTaju caMe TaKy HasBy?

Po3ymiHHA aBuw, npupogu (po6ora B rpynax) I

Yomy amop(dHi peuoBMHM He MAaIOTh YiTKOI TeMIlepaTypu ILIaBJIEH-
HaA? YoMy KpHCTaNiuHi peUyOBHMHN He PO3M’ AKIIYIOTLCS IIepen IJIaB-
JeHHAM?

SAK Bu posymieTe TBep:KeHHs: «KpucCTATiuHMM peUOBMHAM HE MOK-
Ha HagaTu OyAb-akoi dopMu»?

Ym € amMopHUMU TaKi pedyoBMHU: BicK, mapadiH, CyXuW# Jig, IOJi-
eTUJIeH, CKJI0, KYXOHHA CiJb, TBepae Muiao? 3a AKMMU BJIACTUBOCTSI-
MU IIUX PEUYOBUH MOXKHA 3POOUTH BiAIIOBigHI BHUCHOBKU?

YoMy 3a IIBUIKOIO OXOJIOMKEHHS POSILJIABJIEHOTO IIYKPY BiH 3acTu-
rae B amMop(HOMY CTaHi, a He B KPUCTAJIIUYHOMY?

A1 3po3yminal Ha BnactuBoCTi peyoBmMHU
BM/AMBAE He nuie ii cknag, ane n 6ypnosa.

Tn maew padito: BAAaCTUBOCTI
pEeyYoBUH 3anexkaTb
Bifl YNOPALKOBAHOCTI YaCTUHOK.
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PEYOBUHU ATOMHOI

TA MOJIEKYNAPHOI BYAOBU

Mw gi3Hanaca, WO peyvyoBMHU MOXYTb 6yTVM amopdHUMK
Ta KpUcTaniyHuMmn. Ane X Le CTOCYETbCA TBEpAUX PEYOBUH.

Tak! A HaBKONIO HaC € TakoX
rasu Ta piguHn.

| MeHi UikaBo, YoMy [iefKi PeUYOBUHU
TBepAdi, a AeAki — rasysari?

[ |¢I

fIK BM BBaXKa€Te, UMM 3YMOBJIEHI BigMIHHOCTI Qi3VYHMX BNACTMBOCTEN PEYOBUH
MOJIEKYNIAPHOI Ta HeMoneKynapHoi 6ynosu?

DocnigKyemo, MoAenoeEMO, NPOEKTYEMO

Y nopaTKoBUX ppKepenax 3Hangitb iHbopmaLito nNpo ¢i3nyHi BNacTMBOCTI LKpY,
nogy, rpadity Ta cuniuin(lV) okcugy. MopiBHANTe iXHI KPUXKICTb, TemnepaTtypu
NaBfeHHA, 34aTHICTb PO3UYMHATMCA B PISHUX PO3UYMHHMKAX. UM MOXKHa 3a LMK
BMACTMBOCTAMU KnacnoikyBaT PeUYOBUHU B Pi3Hi rpynun?

PeyoBuHM MonekynspHoi MonekynspHi pe4oBuHu:
GYAOBI/I B y By3flax KpPUCTanivyHMUX
. I"paTOK — Monekynu;

Yy By3JIaX KPUCTAJIUHUX TI'PaTOK pe- B cnabka MiKmonekynapHa
YOBMH MOJIEKYJISAPHOI OyZoBM PpO3- B3aEmMopis;
TalllOBaHI MOJIEKYJIH, MiK SAKUMUI B KpuXKi, neTki;
iCHYIOTH CJIa0Ki CHJIM MidKMOJIEKYJIAD- W nerkonnaeki; ‘
Hoi B3aemoxii. Hanpuraan, gig ckia- ¥ AeAKi PO3UMHAIOTLCA y BOA

N iHWNX PO3YMHHMKAX.

JAEThCA 3 MOJIEKYJI BOAM, & KPHUCTaAJIN
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b

Man. 34.1. Kpuctanu sogu (A)
i nogy (b): y By3nax
MONEKYNAPHUX KPUCTaniyHmX
rpaToK — OKpeMi MoneKynu
H,O i |,, BianoBigHO

Homy — 3 ABOXATOMHUX MOJEKyJ tony I,
(man. 34.1).

MogaexkynapHi KpucradiuHi I'paTku
XapaKTepHi [Jd pPEeYoBUH JuIlle 3 KO-
BaJIEHTHUMU  3B’sIBKaMu  (MOJSAPHUMU
1 HemosapHuUMU). BoHu BiIacTuBi 06ijb-
IIOCTI OpraHiYHUX CIIOJYK, a TaKOX
IeAKUM HEOpPraHiYHMM pedoBMHAM (KHC-
HIO, XJIOPY, a30TYy TOIIO).

OcCo0JIMBICTIO MOJIEKYJISIPHUX PEYO-
BUH € Te, IO BCEPEANHI MOJEKYJ aToMu
CIIOJIYyYEeHI MiITHUMU KOBAJIEHTHUMU 3B A3~
KaMHu, a caMi MOJIeKyJau YTPUMYIOTHCA
MiK co00I0 CIa0OKUMMU Mi’KMOJIEKYJIAPHU-
MU B3aeMoAiAMu. TaKy CTPYKTYpPy JEeTKOo
3pyHHYBaTu, TOMY PEUYOBUHHU 3 MOJIe-
KYJIAPHUMH IDPaTKaMM KPUXKi, MamTh
HEBHCOK1 TeMIlepaTypu MJaBJEHHSI U KU-
OiHHAg.

Oco0yiuBicTIO OyZOBU IIOSCHIOETHCS
TaKOXK JIETKICTb MOJIEKYJIAPHUX CIIOJIYK,
IedKi 3 HUX MaIOTh XapaKTepHUU 3amax.
MosxkHa HaBITH CTBEPAKYBATH: SKIIO
peuoBHMHA Ma€ 3allax, TO Ile pedyoBUHA
MOJIEKYJIAPHOI OyIOBH.

3a KiMHaATHOI TeMmIepaTypu OaraTo
PEUYOBUH 13 MOJIEKYJIAPHUMU KpPHUCTAJIU-
HUMHU I'paTKaMu IepebyBaioTh y PigKOMY
(Boma, cyab(parTHa KHCJIO0Ta, OpraHiu-
Hi POBUYMHHUKHU TOIIO) ab0 rasyBaTOMYy
(030H, XJIOPOBOZIEHBb, BOJIEHBH TOIIO) arpe-
raTHuUX craHax. JledAki MoJeKyJIsapHi
pEeUYoOBMHM 3a HArpiBaHHA CyOJiMyIOTh —
epexonATh i3 TBepAOro B TrasyBaTUM
cTaH, MHUHAOUU PiAKWi, K OT: MO/,
BYIVIEKMCJINHA Tas3, HadTa iH.
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PeuoBuHuM wMoOJeKynsApHOI OymoBu 3maTHi posumHATHCA. [eaki
3 HUX PO3UMHAIOTHCA Yy BOMi, iHINI — B OpraHivYHUX PO3UMHHUKAX.

MosieKysin He MICTATh BIJIBHUX HOCIIB €JIEKTPUUYHOTO B3apAmy,
TOMY aHi B PiIKOMYy, aHi y TBepJOMY CTaHi MOJIEKYJIAPHI PEYOBUHU
€JIGKTPUYHHUN CTPYM 3a3BUUYAM HE ITPOBOLATL.

PeyoBuHM aTOMHOI 6yaoBu

Y By3jgax aTOMHUX KpHCTa-
JiuHEX T'paTok posrammoBaHi | Pe4OBMHW aToMHoI Gyposu:
. . | J— i .
aTOMM, CIIOJIyUeHi MisK co6010 y BYysnlax rpatok — OKpeMI atomu;
. 9 ® TN XiMmiYHOro 3B A3KY MDPK aTOMaMu
MIITHUMU KOBAJIEHTHUMU B3B’{I3- .
6 P — i B I'paTkax — KOBaJIeHTHUW;
KaMu. UJ;_O ?py y .H B HaA3BMYAMHO TBEpAi, HeneTki;
KOBaJIGHTHI  3BAISKI, HeoOXin- ® Tyronnaski;
Ha 3HayHa eHeprisg. Ilum mo- B He PO3UMHAIOTLCA B XOLHOMY
SACHIOETHCA MIITHICTH aTOMHOT'O PO3UMHHUKY.

KpHUCTajla Ta BHCOKi Temmepary-
pu TJIaBJEHHS ¥ KUIIIHHS PEeYOBHMH aTOMHOI OymoBu. Taki peuoBmHUI
JIOCUTh TBEPHi, HEIJIACTUYHI I HEKPUXKi.

BynoBoio KpucrasiyHUX I'PaTOK 3yMOBJEHA TaKOK HEPO3UUHHICTH
IIMX PEYOBUMH Yy BOJAL Ta B IHIIUX PO3UYMHHUKAX.

KnacuunuM OpUKJIAIOM PEUYOBMHU aTOMHOI OyZoBHM € ajaMas —
HaAWTBepHilnui MiHepaJs is-moMisK ycix Bimommx (Maj. 34.2A).

Man. 34.2. ATOMHI KpucTaniyHi rpatku:
A — anmasy; b — rpadity; B — kBapuy
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I'padiT Tako:xk mMae aTomMHi KpucCTaJliuHi I'paTKu, aje, Ha BiIMiHY
Big asamasy, y rpadiri aromm KapOoHy posTallloBaHi IIapamMu, sKi
ciaabko cmosryuyeHi ommH 3 omHuM (Maj. 34.2B ma c. 305). VYmacai-
JOK IIbOTO IapuW JIerKO 3CYHYTU OAWH BigHOCHO oxHoro. Ilum mo-
SICHIOIOTBCSA «MOHUCcaJIbHi» BJIacTUBOCTI rpagiry. PeuoBuHamMm aToMHOI
oymoBu € Tako:k KBapi SiO,, xkap6opyuna SiC, repmasiii, 60p TOIIO.

YoMy 3-MOMiXK yCiX peYOBUH 3anax MaloTb JiviLie PeyoBUHY MOJIeKyNApHOI 6yaosu?

DocnigKyemo, Mofentoemo, NPOEKTYEMO

BukopucToBytoun BOCTYMHI mMaTepiany, CTBOPiTb MoZesni KpUCTaniyHX IpaTok.

BypoBa npocTux pe4vyoBMH i Micue
XiMiYHUX enemeHTIB y nepiognyHin Tabnuui

Tun ximiuHOro 3B’S3KYy B peUYOBMHAX 3YMOBJIIOE OymOBY ¥ (pismu-
Hi BjacTuBOCTi TBepAMX pPedyoBWH. OCKiJIBKM THHO XiMiUHOTO 3B’A3KY
3aJIeKUTh BiJ POSIOALIY eJIeKTPOHIB B aroMax, TO 3aKOHOMIiPHOCTI
B OynoBi aToMiB XiMiuHMX eJleMeHTiB IIO3HAYAIOTHCA Ha OymoBi i i-
BUYHUX BJIACTUBOCTSIX IIPOCTUX PEYOBUH, YTBOPEHUX HUMHU.

3a maadioHKOM 34.3 BHUAHO, IO Ha IIOYATKY IIepiofiB pos3MmiIeHi
MeTaJIiyHl eJeMeHTH, AKi yTBOPIOIOTH IIPOCTi PEUYOBMHU 3 MeTaJidHU-
MU KPUCTAJIUHUMM I'pDaTKaMU (AeTajJbHiIlle IPO MeTaJiuHU#A 3B’A30K
BU Ji3Ha€TecsA B CTApIINX KJacax). 3aBepINyIOTh KOKHUU Iepion He-
MeTaJIiuHi eJeMeHTH, AKi yTBOPIOIOTH MPOCTi PEUOBUHU 3 MOJIEKYJIAP-
HUMM KpHUCTaJiuHMMHU IpaTkamMu. HemetasiyHi Ta HamiBMerasiuHi
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eJIEMeHTH, PO3MIiIlleHi B cepeaunHi IIepiofy, YTBOPIOIOTH HIPOCTi pedo-
BUHU 3 aTOMHUMU KPUCTAJIYHUMU I'DAaTKaAMMU.

1 18

Hal 5 13 14 15 16 17 |He
Li |Be| B | C[N,|O,|F,|Ne

Na [Mg| Al | Si | P, | Sg |Cl,| Ar

K |Ca|Ga|Ge|As|Se|Br,|Kr —MeTaﬂi‘qu
— aTOMHI
Rb| Sr|In|{Sn|Sb|Te| I, | Xe — MonekynapHi

Cs|Ba| Tl [Pb| Bi | Po|At,|Rn

Man. 34.3. Tunu KpUCTaniyHMX rpaTtoK MPOCTMX PEYOBUH, AKi YTBOPIOOTb XiMiUHi
enemeHtn 1, 2, 13-18 rpyn

[ocnigKyemo, MofgenioemMo, NPOEKTYEMO

YaBiTb, WO y Bac € 3pa3oK TBepAOi peyoBuHM 6iNoro Konbopy. 3anponoHyiTe
Kiflbka ApoCTMX AOCAifiB, 3a JOMOMOro AKUX MOXHA BU3HAUMTU BUA KpuUCTa-
NiYHMX FPaTOK Y Uil pPeYOBUHI.

Po6ota 3 iHpopmauicio NG

398. 3a imdopmariiero migpydYHmMKa, JOJATKOBUX M)Kepes i BIACHUMH CIIO-
CTEepeKeHHIMM HaBeIiTh NPUKJAAW TBEPAUX PEUYOBHH, AKi IIig dac
HarpiBaHHSA: a) PO3KJIANAIOTHC; 0) IJIABIATHCA; B) CYyOJIiMYIOTH.

399. 3a HaBeJeHUM OIIMCOM BM3HAUTE KPHCTAJIUHI I'DATKM PEUYOBUH:

a) cipka € KPUXKOI0 KPHCTAJIUHOIO PEYOBMHOIO KOBTOTO KOJBLOPY, AKa
He PO3UMHAETLCA Yy BOmi, t,, =112,8 °C;

0) xap6opyup (curimniit kap6ix SiC), t,, = 2830 °C, 3a TBepaicTiO 0JIM3b-
KNI 10 aJIMasy;

B) 3a 3BUUYANHUX YMOB KMCeHb — ras 0e3 KOJIbOPY, CMaKy Ta 3alaxy,
MaJIOPO3UUHHUN V BOAi t,, =—219 °C, t,,. =183 °C;

r) 6poM — UepBOHO-Oypa piAMHA 3 PiI3KUM 3alaxoM, JIETKO BUIIAPOBY-
€ThCA tyyy = 59 °C;

1) cyasdyp(VI) okcupa 3a 3BUYaHUX yMOB — JIeTKa 0e3bapBHA pigumHa
i3 samgyImiImBuUM 3amaxom, t,, = 16,8 °C, t.,, =45 °C.
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Po3ymiHHa aBuw, npupogu (po6ota B rpynax) I

400. dxuMu B3aeMOiAMU YTPUMYIOTHCSA: a) aTOMH B MOJIEKYJi; 0) moJie-
KyJAU B MOJIEKYJISIPHOMY KPUCTaJi; B) aTOMU B aTOMHOMY KPHUCTAJIi?

401. IloscuiTe, yomy KBapit SiO, i Byruaexkucauit ras CO, maroTh pisHi ¢i-
3WYHI BJACTHUBOCTi, MOIPU HOMIOHUIA CKJIA.

402. Bunumrite okpeMo (OPMYJIM PEUYOBUH i3 PISHUMU KPHUCTATIUHHUMN
rpatrkamMu B TBepaomy craui: Fy, CO,, He, C (rpadir), HBr, S; (cip-
ka), H,, SiO,, Os.

403. Yu wmosxkua saminmTu: a) cuminiin(IV) oxcum ma wap6ou(IV) oxcunm
1T BUTOTOBJIEHHSA CKJa; 0) ajMas Ha rpadiT AJsa BUTOTOBJEHHSA Oy-
piB miaa ceepaiainaa? OOr'pyHTyHTe CBOIO BiAIIOBiAb.

404. 3a TexcroMm maparpada IpoimiocTpyiiTe B3a€MO3B A30K MijK CKJIAIOM
i ¢ismuHmMMU BiacTUBOCTAMU peuoBUH. II0ACHITH JIOTIUHME JIAHITIOT:
xiMiuHUE cKJag — XiMiUHUE 3B’SI30K — KpPHUCTAJNiuHI I'paTKu —> Qi-
BWYHi BJIACTUBOCTI.

405. Bararo MOJIEKYJIAPHUX PEUYOBUH PO3UYMHAIOTLCI Yy BOAL abo iHIImx
OpraHiuHuMX po3uMHHUKax. Ha BigMiHy Bif HUX, PEeYOBUHU aTOMHOI
OyZOBM He DPO3UMHAITHCA B KOZHOMY. UumMm, HA Bamly AYMKY, Ie
MOYKHA TIOSCHUTHU?

A1 3po3syminal AKWO MU 3HAEMO XiMiYHUI
cknap i 6yfoBy PeYOBUHK, TO MOMKEMO
nepepbaunTtn i BNacTMBOCTI!

ABxex! Yce, Wo mMn BUBUYMNU LbOroO
POKy, € Ma3famu OfHIE€l KapTUHN.
| Ue ga€ 3mory Ham Kpalie po3ymitu
CBIiT HaBKOJIO Hac.
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| §35 / NOHHWI 3B'A30K. NOHHI KPUCTANH

VioHHnii? A 4Yomy, BRacHe, MiX MeTaniuHiMK
Ta HeMeTaniYHUMK efleMeHTaMn He MOoXKe

BUHMKATX KOBANIEHTHUN 3B'A30K?
——

HaneBHO, MiXK HUMKW 3aHAATO BeMKa /
pi3HNUA eneKkTpoHeraTuBHoCcTen. Tomy
M Ha3uBalOTb 3B'A30K MOHHUM.

YTBOpPEHHA PeYOBMH i3 UOHHUM 3B'A3KOM

MexaHisM yTBOPEHHSI PEUOBHMH i3 MOHHUM 3B’SI3KOM MAa€ CHIiJIbHI pucu
3 YTBOPEHHSIM PEUYOBUH i3 KoBaJieHTHUM 3B’aA3KoM. Ile BimOyBaeThbcs
BHACJIZIOK IIepPepOBIIONiNy eJeKTpoHiB. VIOHHWII 3B’A30K iCHYye B pe-
YOBUHAX, YTBOPEHUX METAJIYHUMM Ta HEMeTaJIYHUMHN XiMiuHUMU
eJeMeHTaMMU.

ArtomMm MeTaIiYHMX €JIeMEHTIiB yTpadyalmThb eJIEKTPOHU, IIepPeTBO-
pIOIOYNCh HA ITOBUTUBHO 3apAKeHi HoHM (KaTioHm), a aToMu HeMe-
TaJiYHUX — IIPUAMAIOTH €JeKTPOHU, IIePEeTBOPIOIOUNCH HAa HETaTHUBHO
3apAmKeHi toHm (aHionm). MiK muMum pi3HONMEHHO 3apAAKeHUMU
MOHaAMU BUHUKAE €JIEKTPOCTATHUUHE IIPUTATAHHSA, CHUJa SAKOr0o 3aJie-
JKUTH Bif 3apAniB HoHiB i ixHix pagiyciB. Takwuii 3B’s30K Ha3MBAIOTH
UOHHUM.

Bif A€ eneKkTpoH

(0 ~(0)-0le)

ATOM MeTaniyHOro ATOM HemeTasniuHoro YTBOpPEHi NOHMK
efleMeHTa efiemMmeHTa NPUTATYIOTbCA
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@ Ximiurnuii 3B’SA30K, IO BUHU- MoHHuni 38’A30K:
Ka€ BHACIIJOK IIPUTATAHHS ¥ BMHVMKAE MiX NpOTUNEXHO
OIPOTHUJEIKHO 3apPAMKEHUX MO-
HiB, Ha3UBAIOTh HOHHHUM.

efleMeHTiB;
Tak, mixm wac ximiuxHol B3aeMofil M icHye MiX ogHo- Ta GaraTo-
HaTPilo Ta XJIOPY YTBOPIOIOTHCA HOHU aTOMHUMV NOHaMW B COMAX,
Harpito Na" Tta xmopun-iouu Cl: rifpoKcnpax i Aeaknx oKcu-

2Na+Cl, = 2NaCl

3apALKEHUMU NOHAMU;
B icHye MK MoHaMu
MeTaNiYHUX i HeMeTaniuyHux

JaxX MeTaniyHuX eneMeHTIB.

Na’ — e —» Na*' Clo+e¢ — CI

™

Atom Hatpito Na Atom Xnopy Cl Von Hatpito Na*  MoH Xnopy Cl-

Arom Harpito Bigmae emekTpon atomy XJopy. I obuaBa atomu
IIEPETBOPIOIOTHCS HA HMOHM 3 OKTETOM €eJeKTPOHIB Ha 30BHIITHHOMY
€HepreTUYHOMY PiBHi.

Man. 35.1. Y kpuctani HaTpin
XNopuay NOHU YTPUMYOTbCA
NOHHMM 3B’A3KOM

IIpoagykT B3aemomii — HaTpiii XJo-
puIg — IiJIKOM CKJIQJacThCA 3 KaTioHiB
Harpito Ta xJjJ0opua-ioHiB, yTBOpPEHUX IIe-
peMiIeHHAM eJIEKTPOHiB Bix aromiB Ha-
Tpito mo aromi Xuopy. Monu B kpucraii
Mi’K co0010 He 3B’sI3aHi KOPCTKO, TOOTO
MiXK HUMHU He iCHY€ CIiJIbHUX eJIeKTPOH-
HUX Tap. ¥ HaTpiét xJjiopuai foHHM yTpu-
MYIOTBCS BHACJIJOK IIPUTATaHHA MIXK
MIPOTUJEIKHO  3apAMKeHuMU  HoHaMu
(mag. 35.1).
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Honuuil 3B’A30K XapaKTepHHUiIl AJA OCHOBHHX OKCHAIB (Na;roz‘,
Mg?*0?), ayris (Na"OH ,K'OH") i conet (K'Br ,Ca” Br,, K'NOj).

KpuTtepin yTBOPEHHI MOHHOro 3B'A3KY

VYTBOpeHHSA PEUYOBMH i3 MOHHUM 3B’A3KOM MOKHA PO3IVIAZATHA # 3 IIO-
VIl YTBOPEHHS CHiJIBHOL eJIEKTPOHHOI IIapwu:

Na- + Cl — Na:C:l:

Ane Harpiit i Xiyiop 3HAUHO BiIpPiSHAIOTHLCA 3a €JEKTPOHEraTUB-
HicTIO, i arom XJ0py HACTIJIBKU CHJBHiIIlE IPUTATYBaB OUW CIIiJIBHY
€JIEKTPOHHY IIapy, IO BOHA MOBHICTIO mepeuIiaa 0 0 HbBOTO, i aToMy
Harpito B:ke He Hasexxkasa. TomMy eJIeKTpOH, 1o mepebyBaB Ha 30B-
HimHBLOMY piBHiI aToma Harpiio i MaB yTBOPUTH CHiJIBHY €JeKTPOHHY

PiBHOMile/IVI p03|'|0ﬂ,ij'| HepiBHOMipHVIVI p03|'|0ﬂiﬂ OerMi eJ'IEKTpOHHi
€NeKTPOHIB €NeKTPOHIB XMapu
& & r L
L] -] (-] L ] L]
F / F o/ F
- Kosanent- <~ .
i LLLGL o KoBaneHTHMiI nonsApHmMi '
I HenonAp- ! !
. HAR -
0 0.4 2 33
< Pi3Hnua enekTpoHeraTmBHoOCTEN >
I e oo ; o+ &~ ; 14+ [ oo 11— 1
v FRFE :CIeF: ; Na | kE: !
. AEH =0 . AEH = 3,98 - 3,16 = 0,82 . AEH = 3,98 - 093 = 3,05 .
A b B

Man. 35.2. 3anexHicTb TMny 3B'A3KY Bif PIi3HWLiI eneKTPOHEeraTUBHOCTEN €JIeMEHTIB:
A — KOBaneHTHUN HenonApHWA 3B'A30K; b — KoBaneHTHW nonApHUA;
B — 1OHHUI
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mapy, oapasy MepexoAuTh Yy IIOBHY BJIACHICTHL aToma XJOpPy 3 OJHO-
YaCHUM IIePETBOPEHHAM IIUX aTOMiB Ha HMOHM.

Omixe, MOHHUI 3B’SI30K MOYKHA PO3IVIAAATH SAK KPaWHIA BUIIALOK
KOBaJIEHTHOT'O TIOJIAPHOTO B3B’A3KY, KOJIM CITiJIbHA eJIEKTPOHHA I1apa
HOBHICTIO Hepeiilia K0 ofHOro 3 aromiB. VIoHHUI 3B’S30K icHYe Mix
aToMaMH eJIEMEHTIiB 3i 3HAUHOIO Pi3HUIEIO eJeKTPOHEraTHUBHOCTEMH.

Mixx aTomaMM OJZHOTO HEMETAJIUYHOTO eJIEMeHTa, 3BUYalHO, iCHyeE
KOBQJICHTHUH HemoJApHU# 3B’sA30K (Maj. 35.2A Ha c. 311). (Inoxi He-
MIOJITPHUM YBaKalOTh TaKOK 3B’A30K MisK aToMaMH PidHUX HeMeTaJsiu-
HUX eJIeMEeHTiB 3a YMOBWU, III0 Pi3HUILA MiK €JeKTPOHEeraTUBHOCTAMU
enemeHTiB (AEH) He mepeBumtye 0,4.) dAxmo :x AEH menina 3a 2, To
3B’I30K YBa’KalOTh KOBAJEHTHUM HOJIAPHUM (MaJj. 35.2B). YMoBHO BBa-
JKaloTh, IO 3B’A30K € WoHHUM, AKI0 AEH nepesumiye 2 (mas. 35.2B).

WoHHi kpucTtanu

MoHHI peuoBMHM MAalOTh KPHUCTAJIUHI I'DaTKU, y By3JIaX SKUX pO3-
TaIlIOBaHi pisHOMMEeHHO 3apam:xeHi fomu (Mas. 35.3). Monui kpucra-
JiuHi I'paTKM XapaKTepHi AJA PEeUYOBUH i3 MOHHUM 3B’SIBKOM: COJIEH,
ayriB i oxkcupiB axtuBHux Meradiunux emgemenTiB (NaCl, NaNOs,
K,SO,, KOH, NaOH, CaO).

Wonunui cmonmyku 3a KiMHATHOI
TEMIIEPATyPU TBEPIi, a MJIaBIATH-
cAd U KUIJIATH JHUIIe 3a BHUCOKOL
Temiieparypu. Ile moscHIOETHCA
THUM, III0 MOHM B KPHUCTAJL CHUJIb-
HO IPUTATYIOTHCA OOUH 0 OTHOTO,
i, mo6 3pymuTH ixX, moTpidHO Oara-
TO eHeprii. YTiMm, He3BasKal4dm Ha
TBEPAiCTb, HOHHI PEYOBMHU KPUXKI.
Kpuxkicts 3ymoBJeHa  OymoOBOIO
KpucTaJja: HaBiTh HE3HAUYHUUN 3CYB
HabJIMKae OAWH OO OJHOI'O OJHO-
Man. 35.3. MarHin cynbdpatr — UMeHHO 3apdAKeHi HWOHU, 1 BO-
peyoBMHa 3 NOHHKM 3B'A3KOM HM TOYMHAIOTH BiAIITOBXYyBaTHCH.
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NoHHi kpucrann:

By By3nax rpatok —
MNOHW (KaTioHW
N aHioHW);
B T1n 3B'A3KY — WOHHWI;
B TBepAi, KpUxKi, HeneTKi;
B Tyronnaski;
B feAKi PO3UMHAKTLCA Man. 35.4. Y NOHHNX peyvyoBMHAX 3MilLeHHA LWapiB
y BOAI. Npu3BOAUTbL ,qov BI,F[LIJ"I'OBX}IBaHHﬂ OAHONMEHHO
3apAMPKEHNX MOHIB i PyHYBaHHA KpucTana

Hacaigkom 1mboro € TpilnimHM B KPHCTAJIi I HaBiTH HOro pyMHYBaHHS
(mag. 35.4).

Yepes Te 1110 MOHM B KPUCTAJNIUHUX I'PAaTKaX 3aKpinJjeHi Ha IieB-
HOMY Miclli I yTPUMYIOTBCSA Pa30M CUJIAMHU €JIEKTPOCTATUYHOTO IIPU-
TATaHHS, HOHHI PEUOBHMHUN HE IIPOBOAATH EJEKTPUUHUNA CcTPyM. AJe
AKINO PO3ILJIABUTU TaKi pPeUuoBMHU ab0 PO3YMHUTU Y BOMAi, TO HOHU
CTAIOTh PYXJUBUMH, i TOMY DPO3IJIaBM Ta POSYMHU HOHHUX CIOJYK
mo0pe IIPOBOIATL €JEKTPUYHUU CTPYM.

BynoBoio KpucTagiyHUX I'DATOK IOACHIOETHCA TAKOXK HEJETKICTb
MWOHHUX CIOJIYK, TOMY BOHM He MAalOTh 3amaxy.

Po6ota 3 iHdpopmauicio I

406. IlopiBHsATEe KOBAJEHTHUN 1 MOHHUNA 3B’SI3KM, CKJIABIIN AJIA HUX Iia-
rpamu Benmna.

407. HaeniTe 1o aBi (opmMyam cmonyk, y akux OKcCHUIreH yTBOPIOE 3B’s-
30K: a) HOHHUH; 0) KOBAJIEHTHUIA.

408. Iz-tomisk HaBeZeHMX BUIHIIITH (DOPMYJIM CIIOJYK i3 HOHHUM 3B’ s3-
KOM.

HBr, Na,O, Ca0O, CO;, CO, NO;, K;N, NH;, N,, NF;, MgF,.

409. 300paziTh cxemMy yTBOpeHHS HOHIB Ha TPHUKJAaLi: a) Kajiii gropunmy
KF; 0) maruiii oxkcugy MgO; B) amrominiii 6pomigy AlBrs.

410. IIpoamanisyiiTe ABi MomeJi MexXaHi3My yTBOPEeHHS HOHIB 3 aToOMiB
Ha c. 314. HomoBHiTh Mozmensb (B) 3a amajoriero 3 mozmemaio (A).
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CxapakTepusyiiTe IIi OpPOIeCH Ta 3aNHUIIIThL BiAmoBigHI XimiuHi piB-
HSHHS.

AtoM MoH MarHiio
MarHito Mg*

PosyMil-u-m asuw, npupoamn (po6ora B rpynax) I

ATom OH

Xnopy Xnopy cr Xnopy cr

411. B iutepuer-mxepenax Copis Ta AHapiit sHaiim indopmalliro mpo
BJIACTUBOCTi [eAKUX DEYOBUH, IO TPAILIAIOTHCA B IIOJEHHOMY JKUT-
Ti, Ta chopmyBasu Tabsuirro. omomMoKiTh iM BUBHAUMTU PEUOBUHU,
AKI MaoTh MOJIEKYJISAPHY, aTOMHY a00 HOHHY OyZoBYy. ApPryMeHTYIH-
Te cBilt BUOIp.
Ne p tinas, | twn, |FycTuHa,| Po3umHHicTb | Po3umHHicTb
eyoBUHa 3 - .
3/n °C °C r/cm y Bogi y 6eH3UHi
1 | Napadin 40-60|>370| 0,91 noraHa rapHa
2 | Cinb KyXOHHa 801 | 1465| 217 rapHa noraHa
3 | JlnmoHHa Kucnota 156 — 1,67 rapHa noraHa
4 | Uykop 186 — 1,59 rapHa noraHa
5 | Tpadit 4000 | — 2,2 HEPO3UYMHHUI | HEPO3UMHHUN
6 | AueToH -95 | 56 0,79 6e3mexxHa nomipHa
7 | Copa KanbuuHoOBaHa| 852 — 2,53 rapHa rnoraHa
8 | CnunpT eTnnosumn -114 | 78 0,79 6e3MeXkHa nomipHa
9 | Vog 114 | 186 | 4,94 noraHa rapHa
10 | Ckno KBapuose >1440 | 2230 2,2 HEepPO3YMHHE | Hepo3UMHHe

Mpumitka. MNMpouepk y Tabnuui CBiguUMTL NPO Te, WO PEeYOBUHA Mif Yac HarpiBaHHA
PO3KNnagaEeTbcA abo TaKU arperaTtHUin CcTaH He Gyno OTPUMMAHO.
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Tenep 3po3ymino, Yomy MeTaniyHi enemeHTu
iCHYI0Tb MepeBaHO Yy BUMMALI NOHIB...

Came Tak! MOHHWIT 3B'A30K BUHMKAE
BHACNiQOK B3aemMopil No3NTUBHO
Ta HEeraTUBHO 3apPALKEHMX MOHIB,

i ue pobutb Taki cnonyku ctabinbHUMMN.

| came HaABHICTb MNOHIB 3yMOBIIOE
BMCOKY TemrnepaTtypy MnaBieHHA
Ta KPUXKICTb MOHHMX CNONYK.

HABYAJIbHE AOCNIAMXEHHA N2 11
«byaoBa pe4yoBUHU»

rnk.com.ua/
Il Lo € meTolo Hawoi po6oTu 110995

BusmaunTy THO KpHUCTAJIIiUYHMX I'PATOK ab0 aMOpP(MHiICTL PeuoBMH 3a iXHiMu’
(ismYHUMU BJIACTHUBOCTSIMU.

Il Ulo Ham 3Hago6uTbCSH

Ob6nad0nanns: TpoOipKH, HaJbHUK, XiMIUHMNA cTaKaH, HOPIE/JISHOBA dYallla,
TEPMOMETD, IIPUIaL IJd BU3HAUEHHS eJIEKTPOIIPOBiTHOCTi, MOJOTOK.
Peuosunu: Harpiii xjopun, mykop, rpadir, cumainiin(IV) oxcuzm, mapadim,
BOZA, JIiZ.

Il Bu3sHauyacMoO pU3UKMK

Ilix wac mociaimkeHHA BH MaeTe MOPAIIOBATH 3 IAJbHUKOM 1 HasBaHUMU
peakTuBamu. fIKi HebGesmeuni Ta mpobJeMHI cuTyallii MOMKYTb CTATHCSA Iin
vyac poboru? fAKmMum mMaroTh OyTu Barri Aii B pasi HacTaHHA HeOe3rmeKu?

Bl Lo Mu maemo 3po6uTH

A BuU3HAUEHHA TUNY KPUCTAJIUHUX I'PATOK PEYOBWMH Tpeba mdidHATUCS
ixHi (pisMUHI BJIACTUBOCTI.
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1. OGepiTh peuoBmHM, (PisMUHI BIACTHUBOCTI AKUX BU OyaeTe MOCTimKy-
BaTu (MOKHA BUKOPUCTOBYBAaTH PEKOMEHIOBAHI PEUOBMHU 3 IEpeJIi-
Ky, IOJAaHOMYy BUIIE, abo imimi).

2. CrkjagiTs IJIaH AOCTimKeHHs (PisMUYHMX BJIACTUBOCTEH ITUX PEUYOBIH.

3. BukoHaiiTe mOCHiI)KeHHs, Pe3yJbTaTh 3aHOTYHTEe B TAOJIMILIO.

ArperatHun Po3umnHHicTb
. Temne-
CTaH (y Bogi abo Kpux- | Enekrtpo-
PeyoBuHa . .. . paTtypa ) R
3a KiMHaTHOI B iHWMKNX KiCTb |NpOBIgHICTb
nnaBfieHHA

Temnepartypu pO3‘lI/|HHI/IKaX)

Bl fikuii BUCHOBOK MM MAEMoO 3poouTu

Busnaure OymoBy OOCTiI:KeHHX PEUYOBUH, I'PYHTYIOUNCH Ha pedyJjbTaTax Ioo-
CIIM:KEeHHS 1XHiX (PisMUYHUX BJIACTHUBOCTEMH.

CaMOOLliHIOBaHHA 3a TEMOIO
«[locnigKyemo 6yoBY peyvOBMHU»

Pedpnekcyemo agocnigxXyemo
wono remmn byAOBY PEYOBUHU

B [loBepHiTbCA Ha MOYaToOK po3ainy (c. 273) Ta npounTanTe nepenik
TOro, WO BM Manu [isHaTucA.

B Bu3HauTe, YOro BM HaBUWAWCA, a NPO WO Tpeba nowykaTtn
iHpopmauito.

B [lopinitbCA CBOIMM JyMKamu Ta BPaeHHAMMW Bif BUBUYEHOrO
3 OQHOK/IACHMKaMMN 1 OOQHOKNACHULAMM.
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Il C/NOBHUK TEPMIHIB

ATomHa oguHMLUA mMacy (a. 0. M.) — OOWHUIIA BUMIipIOBAaHHS Macu HaJIJer-
KNX YAaCTHHOK, AKa mopiBuioe 1/12 macu aroma KapGomy-12 (1,66 - 10724 ).

BipHocHa atomHa maca A, — Ile BiZHOIIIEHHA MacCH aroMa IIeBHOro Ximiu-
HOro esieMeHTa mo0 1/12 macu aroma Kap6omy-12.

BigHocHa monekynsapHa maca M, — BeJawuuHAa, IO JOPiBHIOE BiJHOIIIEHHIO
Macu meBHOI mojeryam mo 1/12 macm aroma KapOomy-12.

EnekTtponiz — mporec posKJagaHHS PO3UMHEHNX a00 PO3IJIaBICHUX Pedo-
BUH ITiJi YIIJIMBOM €JIEKTPUYHOTO CTPyMY.

EnektTpoHeraTMBHICTb — 3IaTHICTH aToMa IMPUTATYBATU CIiJIBHI €JeKTPOHHI
mapu.

IsoTonn — pisHiI HYKJiAM OAHOTO XiMiuHOTO ejleMeHTa.

IlngukaTop — peuyoBWHA, IO 3MiHIOE CBiffi KOJIIp 3aJie’XKHO BiJi HasABHOCTI
iHIIIOI pPeYoBUHMN B PO3UUHI (KUCJIOTHU, JYI'Y TOIIO).

Mow — oxpHoaroMHa ab60 6araToaToOMHA YaCTHMHKA, IO Ma€ eJeKTPHYHUIT
3apAn.

Karanizatop — peuoBmHa, III0 3MiHIOE MMIBUAKICTL XimiuHOI peakIiii, aJe
caMa B Hili He BUTPAYAETHCH.

Kinbkictb peyoByHN — (pisvuHa BeJIWUYMHA, IO XapPaKTEPU3ye UKCJIO OTHO-
TUITHUX YAaCTUHOK PEUOBUHU (ATOMiB, MOJIEKYJ, HOHIB TOIIO).

Monb — KinmpkicTh peuoBmHM (mOpIis), mo mictuTsb 6,02 - 1023 cTpyKTyp-
HUX YACTUHOK Ifi€ei peuoBmHHU (aToMiB, MoOJeKyJ abo IHOHiB).

MonsapHa maca — Maca pPedyoBHMHU KijgbKicTio 1 MOJIb.

MonsapHun o6’em V,— o6'eM pedyoBHMHHU KijabKicTio 1 MOJIb.

Hyknip — pisHOBuMA aTOMiB i3 HEeBHMM UYMCJIOM IIPOTOHIB i HEHTPOHIB
y aapi.

CTyniHb OKNCHEHHA — YyMOBHUH 3apA] Ha aToMi B MOJEKyJai abo Kpucradi,

o0uncIeHn i3 TPUOYINEeHHAM, IO BCi CHiNbHI €JeKTPOHHI ITapu HOBHICTIO
3MmimeHi B OiK OiJIbIII eJIeKTPOHEraTHBHOI'O eJIeMeHTA.

XimiyHnin enemeHT — pi3HOBUZ aTOMiB

3 OIHAKOBUM 3apsanoM fdnapa.

Ximi . i . . rnk.com.ua/

iMmiyHUR 3B$I30Kw—. B3a€EMOJiA aToMiB, 110996 [

0 3YMOBJIIOE CTiHKiCTh OaraToaToMHUX

YaCTUHOK (MOJIEKYJI, HOHIB, KPUCTAJIiB). MOBHUM CNOBHUK TEPMIHiB

0O nigpyyYHMKa
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El NPEAMETHUA MOKAXYMK

A

Armochepa 63

Arom 8, 108

Arovua omgmHUIA Macu 26

b

Binapui cmonyku 20

Biomamuso 215

B

Bigmocua aromua maca 27

Bigrocua moiexyaspHa maca 28

Bopens 135

Byraexkucauii ras 169

Byraenesuii caig 213

r

Topinua 83

1)

Hexapbonisarmia 214

E

Enextposiz 72

EnexTpon 224

Enextponeratusuicts 287

Enepreruunuii piseab 238

3

3axoH
Asoragpo 110
00’emHUX cmiBBigmomens 111
Ilepioguunuit 267

|

Izorormm 231

Ingukarop 125

n

Mou 9, 309

K

Karamizatop 71

Kucmoru 122

KinbkicTe peuoBuHU 48

n

Jletki cmosmyxku 3 igporenom 134

M

Macosa uacTka xiMmiuHOro ejgemenTa

B peuoBuHi 34
Meran 193
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Mouneryna 9

Moas 47

Moaspra maca 49

Monsapauit o6’em 111

H

Heiitpouu 225

Hyxaigu 228

Hyxmaouu 225

(o]

Oxcumu
KucaoTHi 121
ocHOBHI 123

OpGitans 239

OcuoBu 123

n

ITapuuxosuii epexr 205

Ilepiox 267

IToBinbHe oKMCHeHHSa 89

IToBiTpsa 64

IIpororu 225

P

Psapn axktuBHOCTiI MerasiB 158

PeuoBunnM
amoppui 300
aromuoi OymoBu 305
iorHOi OymoBu 312
kpucraaiuai 300
MoJeKyasApHOI 6ymoBu 303

Ponunau ximiuamx esmemeHTiB 249

C

Couai 150

Cryninb okucHeHHs 293

"

Tpuryrauk BorHio 86

X

Ximiuunuii enxement 227

Ximiunuii 38’130k 275
ouuuit 310
KoBaJsienTHuit 281

y

Hapgunii ras 185
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Anpo aroma 224
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Il BIAMNOBIAI HA PO3PAXYHKOBI 3AAAUI

§1.

§3.

§4.

§5.
§6.

§7.

§9.

§10.
§11.
§13.

§15.

§16.

§17.
§18.

§19.
§20.
§21.

3.1,21; 21 4. 4.1. 211,75 1; 4.2. 12 cm®, 19,25 r/em?; 4.4. 13,24 r/em®; 4.5. Au
(BobdpaM He IJIACTHUUHWIN), BUPiIO i3 cymimri 3osora i3 momaBaHHsAM cpibuia a6o
migi. 5. A — tupca, B — ramua, C — cinp, D — sauiso.

18. a) Hirporeny B 3,5 pasu; 6) Cynabdypy y 2 pasu; B) Pepymy y 2 pasu;

r) Kyopymy y 2 pasu. 19. 4. 20. a) 71; 6) 98; B) 342; r) 64; n) 136; e) 100;

:K) 222, 21. a) 58,5; 6) 200; B) 461; 1) 102; ) 76. 22. Hy0,. 23. FeS,. 24. 202.
25. a) Tak; 6) Tak. 26. I[IpaBa mrajbKa OMYyCTUTHCS JOHUA3Y.

27. a) 30,4 %, 69,6 %; 6) 74,5 %, 25,4 %; B) 43,4 %, 11,3 %, 45,3 %; 1) 2,04 %,
32,65 %, 65,31 %; m) 68,4 %, 10,3 %, 21,3 %. 28. 53,3 %, 51,5 %. 29. 46,7 %.
30. 1,76 r. 31. 0,786 r. 32. 700 xr. 35. 16,5%, 35%.

36. a) CI'O3; 6) Fe203. 37. a) NzOg; 6) C3H3. 38. CuFeSz. 39. F6304. 40. CaClz.

42, a) 34 r/moxab; 6) 17 r/monb; B) 38 r/™Moab; 1) 100 r/Monb; x) 64 1/ MOJB;

e) 40 r/moup; ) 174 r/moub; u) 242 r/moab; k) 118 r/moss. 43. a) 0,125 moib;
6) 0,75 monab; B) 5 moiab; 1) 119 monb. 44. a) 4 1; 6) 96 1; B) 45 1; 1) 256,5 1
o) 15,76 r. 45. a) 63,5 r/moab; 6) 24 r/moiab; B) 32 r/Moab. 46. a) 96 1, 56 T;
6) 90 1, 99,4 1; B) 56 T, 60 1. 47. a) 6 mMoab; 6) 0,5 Moab. 49. a) 2 MOIb;

0) 2 moJb; B) 2 Moab; T) 6 moab. 50. CH,.

53. 2:1. 54. 1 mouasb, 2,5 moab. 55. a) 0,5 moap; 6) 0,125 moab. 56. 576 T,
336 r, 648 r. 57. 11,85 r. 58. 15 r, 20 r, 1,33 pasu. 59. 9,12 r. 60. = 3,9 kr.
61. 37,8 r. 63. 56 , 32 r.

76. ~ B 1,11 pasa. 77. a) 25 r; 6) 13,3 %. 78. 40,5 %, 39,2 %. 79. a) 392 r, 274 m;
6) 101 r, 70,6 n. 86. IllanbKa 3i CKJIAHKOIO OINYCTUTHLCS BHUS.

98. 11,2 r. 99. 14,4 1.
121. 1050 roguH.

137. a) 44,8 m; 6) 11,2 1; B) 5,6 15 1) 64,96 153 1) 94,08 1. 138. Haitbinbma — is
SO0,. 139. 25,5 r. 140. a) 112 u; 6) 224 n. 141. B 1,25 pasa. 143. 300 .

161. 0,03125 moxapb, 0,5 moab, y 16 pasis. 166. 0,000168 %. 167. 0,627 %.
171. Y manaxii — 3036 r BogHIO.

180. 67,2 m°. 181. 16,25 r. 182. 123,2 x. 183. 1 »®* = 1,6 xr. 184. 672 wm°.
185. 101 r, 69,2 r.

197. 0,03 mouan. 198. a) 137,2 r; 6) 54,6 1; B) 120 r. 200. 45 1. 201. 4 %.

214. 3,25 r. 215. 3,57 kr. 216. 33,6 a. 217. 0,5 moap, 60 r, 11,2 a. 218. 0,2 Moiab.
219. 12,32 n. 220. 1,08 r, 36iapmuTeca ma 0,755 r.

233. 5 kr. 234. 4,34 1, 2,67 a. 235. 83,25 r. 236. 1271,2 r. 237. 2,5 Kr.
256. 386 .
266. 56 1. 267. 1,1 m3. 275. 168 .
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Anionu

OH"
-
Cl”
Br-
I
CcoZ
Sio2
NO,
NO;
CH,C00"
PO;
PO}

S0%"
SO2-

Meran

Karion

Tabnuua po3UYMHHOCTI KUCNOT

HasBa

aHioHa H* Li*  Na* K* NH/ Mg?" Ca?" Sr?"  Ba?' Al
rigzpoxcum P P P H M M P H
(dropun P M P P H H M M M
XJIOpUL P P P P P P P P P
6pomiz P P P P P P P P P
nonuz P P P P P P P P P
KapboHaT Me M P P 2 Mr H H H —
cuiiKar H M P P — H H H H H"

HiTpUT P P P P P P P P P
HiTpar P P P P P P P P P P
amerar P P P P P P P P P 2
metadocdar P P P P P T M H H H
oprodocdar P M P P r M H H H H
cyabdin M P P P — MT M M P r
cynbdiT P P P P M H H M —
cynbdar P P P P P M M H P
P Domaxirna100mmomy et H  ramosus wesmme 0
M ootemol e 100 e T Kewoncmso st
(if posumHHiCTS BHa]
Pan aktuBHOCTI metaniB (
Li K Cs Ba Sr Ca Na Mg Be Al Ti Mn Zn
Li* K" Cs' Ba?" Sr?" Ca?' Na' Mg?" Be?" AlI¥* Ti** Mn?" Zn?
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, rigpokengis i coneit y Bogi (3a 25°()

KaTtionu

+ Cr3+ Mn2+ Fe2+ Fe3+ COZ+ Niz+ Cu2+ Zn2+ Cd2+ Ag+ Pb2+ Sn2+ Hg2+ Au3+

H H H H H H H H . H H . .

P M M M P P M H P P M P r r
P P P P P P P P H M Pr P Pr
P P P P P P P P H M Pr M H
M P P — P P — P P H M Mr H H
— H H — H" H' H' H H H H r — —
H H H HF H H H H M H H r — —
P P P P P P P M P r - | —

P P P P P P P P P P P P P T
Pr P P Hr P P P P P M P r P —
H — H H H H H H H H — r r —
H H H H H H H H H H H H H —
r H H HF H H H H H H H H H H
- — M — H H H M M M H | — | — | —
P P P P P P P P P M H Pr H" Pr

[HIa PeYOBUHA (DOFIMHHICTE — DEYOBHMHA HECTIilKa i POBK/IAAEThCA

,0lrua 100 T BO,HI/I) IpU YTBOPEHHI
> BBAEMOJIL€ 3 BOJOIO,
[ITU 3 PO3UYUHY -
HAYUTU HEMOYKJIUBO)

— pedyoBHWHA He icHye a00 HeMa€e JOCTOBipHUX
BimomocTeii po ii icHyBaHHA

eneKTPOXiMiYHUA pAf, pAA Hanpyr)

L Cr Fe Cd Co Ni Sn Pb H Bi Cu Ag Hg Pt Au

2

2+ Cr3+ Fe2+ Cd2+ CO2+ N12+ Sn2+ Pb2+ H+ Bi3+ Cu2+ Ag+ Hg2+ Pt2+ Au3+
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