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MNepiognuyHa cucrema ximiyHMx enemeHTis A.
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XiMikm — 11e J0au, AKi gificHo
pO3yMilOTh, K BJIAIIITOBAHO CBiT.
Jaiinyc Ilonine,

0siui naypeam Hobeniscvkoi npemii

3HaMOMCTBO 3 MigPYYHUKOM

Bu moummaeTe BuUBUATH OAHY 3 HaAWUYAOBIIMMX HAYK — Ximiro.
Bona Hamae KJitou 10 midHAHHA 0araTboX HPUPOAHUX ABUII i PO3TaOK
TAaEMHUIIL IIpuponu. Pasom i3 Oiojoriero Ta (ismkoio XiMmia HaIeKUTH
IO uucja HayK, IO BUBYAIOTH IIPUPOAY Ta 3MiHM B Hiit. HaBKoso Hac
BimOyBaeThcs 0es3yiu XiMiuHMX IIpPOIleciB, YHACTIZOK AKNX OMHI PeUOBUMHU
mepeTBOPIOThCA Ha iHmmi. BinblmicTs xiMiuHMX peakIliii Maiiske HeIO-
MiTHIi, aje JesdKi 3 HUX BU MOJKeTe CIIOCTepiraTu: AK ropuTh Oararts abo
ras y meui, AK ip:kaBie 3asisHUil 1[BAX a00 K JKOBTi€ JIMCTS Ha JepeBax
Bocenu. [[1s1 Toro 11106 3pPO3YMIiTH CYTHICTH IPOIIECiB, IO BigOyBarOThCA
HAaBKOJIO, i HABUNTHCA HUMU KepyBaTHU, JIOAUHI HeoOXiaHI sHaHHA 3 Ximii.

ITounHaoun BuUBUATKH XiMil0, O3HAMOMTECS 31 CBOIM IigPYUYHUKOM.
3BepHiTH yBary Ha oro ctpykrypy i smicr. IIizpyuyHuk mobymoBaHUH Ta-
KUM YMHOM, 11100 BaM OyJI0 sKOMOTra JIeriie 3 HUM IpaloBaTu. Bech Teo-
peTUUHUM MaTepiaj 3TPylIoBaHUU 3a YOTUPMAa pPoO3AijaMu, AKi cKJana-
IOThCcA 3 maparpadis.

Koxuuit maparpad momijieHo Ha dacTuHH. HeBeJUKUMHU IIOPIiAMU
Jermie cupuiiMaty iHgopmalio. 3akiHuyeThcs maparpad BHCHOBKaMU
i mpakTuuyHUM OJOKOM, SKHUN CKJIQJAEThCAd 3 KOHTPOJLHUX 3alUTaHb,
3aBIAaHb MJIs 3aCBOCHHS MaTepiasy, pPo3poboK J1abopaTOpPHUX TOCJIiAiB
Ta IpaKTUYHUX Po0iT. leAKi sanmuTanHa mosHaueHi dipouxoio (*). Ile 3a-
BIaHHS OPOOJEeMHO-IIOITYKOBOr0 3MicTy. MOMKJIMBO, IO HAa HUX Oyne
HEIIPOCTO OApasy 3HauWTu BigmoBigzn. OOMipKyiiTe IIi 3anuUTaHHSA Yy Bijb-
HUU yac, 3BePHIThCA OO JOAATKOBUX I:Kepes iH@opmarllii abo o0TOBOPiTH
3 yuymTeJIeM Ha yPOIIi.

Y naparpagax po3MilieHo JOAATKOBY I[iKaBy iH(popMaIlio: 3axX0ILII0-
foui (parkTH; 3 icTopii ximii, BimoMocCTi mpo BUAATHUX yUEeHUX Ta I[iKaBi
JiHrBicTMUHI 3amaui, AKi JOMOMOKYTH BaM 3alaMm’ATaTHU MeBHI TepMiHH.

Y migpyyHUKY € TaKO0K PO3POOKU JTa00paTOPHUX MAOCJIiAiB i mpaKkTUu-
HUX PoOiT. ¥ HUX AeTaJbHO IPONMCAHUNA IIOPALOK Iiii, IO JOIIOMOKE
BaM MAaKCHUMaJIbHO TOYHO iX BUKOHATH. 3aCTOCYBAaTU TEOPETUYHI 3HAHHSA
Yy IOBCAKIEHHOMY KUTTi BaM JOIIOMOMKYTH ITiKaBi TOMAIIIHI eKCIIepUMeH-
Ti. BuKoHyoun ix, 000B’sI3KO0BO JOTPUMYyIiTeCs HpaBUJ Oe3MeKH.

Y KiHOI migpyYHMKAa € CJIOBHUK TEpPMiHIB, ajxdaBiTHUNA MMOKAMKUUK,
IomaTKM 3 KOPUCHOIO iH(popMalliero Ta BiAIOBiAl 10 pO3paxXyHKOBUX 3a/1ad.
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EnekTpoHHUIN fodaTok Ao Nigpy4vHUKa

Ha cropimkax migpyyHMKa BU 3HaWaeTe IIOCUJAaHHA Ha CaUT, Ie
PO3MIiIIIeHO BifeopoJMKU 3 XiMiUHMMM OOCJiZaMmu Ta TEeCTOBi 3aBIaHHS
I KOHTPOJIIO 3HAHb 3a BUBUEHUMM TeMaMu. TecTyBaHHA BimOyBaeThcsA
B OHJIAWH-pexkmMi. Bimpasy micsiss BUKOHAHHA 3aBIaHb BU OTPUMAETE
pesyJbTaT, AKWI HaAacThb BaM MOJKJIMUBICTH OIIHWUTU CBilfi piBeHBL 3aCBO-
€HHS 3HAHD.

Hna poboTu 3 eIeKTPOHHUM AOJATKOM BHKOHAWTe Taki mii:

1. Baiigite ma caiit http://interactive.ranok.com.ua.

2. 3uaigiTe po3ain «EjaeKTpoHHI JogaTKY 0 HiAPpYyYHUKIB. 7 Kjaac».

3. Bubepirps Has3By migpyuHukra «Ximisg. 7 kjac».

4. YV poanini «Marepianu no migpyuyHuKa» BUOEpiTh HMOTPiIOHY TeMy
Ta HATHUCHITH «PosmouaTtu pobOTy».

5. Bubepits 1151 meperasny BiZeopoJiuK IIOTPiOHOTO XiMiuHOTO MmO-
caigmy abo BUKOHAWTE TECTOBi 3aBHaHHS OJIs IIePEBipKU 3HAHbD.

YMOBHiI NO3HaYeHHSA

[ 9 ]

-@ — BaKJIMBa iH(opMallis, AKy HeoOXigHO 3amam’ ATaTu;

N~

~
N
—{ w,@,

<

BUCHOBKHU [0 Iaparpadga;
— KOHTPOJIbHI 3aIUTaHHSI;

Il
!é — 3aBIaHHA AJA 3aKPIilJIEHHS 3HAHbB;
@— mocujauHsa Ha cauT http://interactive.ranok.com.ua.

IITupo coxiBaeMocs, IO el MiAPYYHUK PO3IIUPUTH BaIll CBiTOTJIA,

TiAIIITOBXHE Bac A0 IOITYyKYy HOBOI iH()opMmarlii Ta 36araueHHsa CBOiX 3HAHb,
a MOJKJIHNBO, CHOHYKaTUMe 0 OTPUMAaHHA MaiOyTHBOI mpogdecii — ximika.

Baxcaemo eam ycnixie y HasuaHHi!

www.e-ranok.com.ua
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BCTYN

Y uboMy po3gini Bu Ai3HaETeCh. ..

e [e BUKOPWUCTOBYIOTb 3HAHHA 3 XiMmil;

e KONV BMHMKNA HayKa XiMmis;

e L0 O3HAYAE CNIOBO «XiMifay;

e AKNIN NOCYA BUKOPUCTOBYIOTb XiMiKU;

e 4oro He BapTO PobUTU B XiMiUHIN nabopaTopii.

§ 1. Ximia — npupogHunya HayKa
IIIupoko npoctarae ximisa
PYKU CBO1 Yy CITPaBU JIIOJACHKi.
M. B. Jlomorocose

lLlo BnBYae ximia?

Bu B:ke 3HaeTe, IO CBiT, AKMHA OTOUYE HAC, CKJIAMAETHCA 3 Pi3SHUX
peuoBuH. MU AMXaeMO KHCHEM IIOBITPSA, a BUAMXAEMO BYTJIEKUCJIUN
ras. Harme »XKuTTa HeMOKJIuBe 0e3 BOAM, KA HAIIOBHIOE MOPS Ta piu-
KU, HaBucae B HeOi I'po30BOI0 XMapoio i MEpexXTHUTh y BUTIAML JHOIY
Ha ripcbKux mnuiaAax. Mu KuBeMo B OyAMHKAaX i3 Ierau Ta OeTOHY,
a Ha IJIAKi OyayeMo maJianu 3 micKy. Mu KopucTyeMocss MUJIOM, 3yOHOIO
macToio, mapymamMu, a B pasi sacTyau IpuiiMaeMo JiKM Ta BiTaMiHWH.
Vce e — npukJIagu PEeYOBUH, AKi TPAIIAIOTHECI B IPUPOAi abo cTBOpeHi
JoanHOK (Mau. 1).

a 0 8

Man. 1. PeyoBuHM B npupogdi: a — Bofa; 6 — MicoK; 8 — KaMiHHA
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Man. 2. [lepeTBOPEHHA PEYOBMH Y MPUPOAI:  — CKUCAHHA MOJIOKa;
6 — nNepeTBOPEHHS APOB Ha MOMiN Npwu ropiHHi 6aratTa

VY Kypci m1pupomo3HaBCTBA BU O3HAMOMMUJINCS 3 PEUOBHHAMMU Ta Hes-
KUMU iXHiMUu BjlacTuBOCTAMU. Bu 3HaeTe, 10 PeYOBUHU B IPUPOIi B3a-
€MOJiIOTh OJHA 3 OJHOI0. YHACJHiIOK IIbOT0 BOHU MOYKYTh 3MiHIOBATHUCH,
epeTBOPIOIOUNCHL Ha HOBi peyoBmMHU. 3ajido ip:kaBie y BoJoTOMY
OOBiTpPi, BKPUBAIOUNCH PYAUM HAJILOTOM; MOJOKO CKICAa€ B TeIJi,
YTBOPIOIOUM KUCJIe MOJOKO; APOBa TOPATH y IIeUi, IepeTBOPIOIYNCH @
Ha momia (maJa. 2).

PeuoBuHam nmpuTaMaHHI pisHi BjIacTWBOCTi, i HaM BasKJIUBO iX 3HATH,
100 3aCTOCOBYBATH 3 KOPHUCTIO IJis cebe II He 3aBHaBaTU IMKOIU HaBKO-
JUIIHIT npupoxdi. Yce po3MaiTTa PeYOBUH, IXHI BJIACTUBOCTI Ta SBWINA,
10 BimOyBamThCA 3 HUMH, BUBUYAIOTh XiMiKM.

J‘_. Ximia — ue HayKa Npo peyvyoBUHU Ta iX NepeTBOPEHHA.

IIpedmemom BWMBUEHHA XiMil € PeUOBMHM Ta NIePETBOPEHH:A, AKi
3 HUMHU BifOyBalOThCA.

OcHosHe 3a80aHHA XiMil — TOCHiIMKEHHSI BJIACTUBOCTEIH, CKJIALY
Ta OyZOBU PEUYOBUH, a TAKOXK YMOB, 3a AKUX PEUYOBUHU MOXKYTH Iepe-
TBOPIOBATHCS HAa iHIII PEUOBUHU.

I pYHTYIOUNCh HA BiJJOMOCTAX IIPO BJIACTHBOCTI pEYOBHUH, HAY-
KOBI[i NPOIOHYIOTh HANPAMKHU iX MOJKJNBOTO BUKOPUCTAHHS B IIO-
oyri a6o mpomumciaoBocti. CywacHi XimMiKum MOXyTh mg00yBaTH pe-
YOBUHM 13 Hallepen B3aJaHUMM BJIACTUBOCTAMU, HAIPUKJIAL, PisHi
JiKM Ta mjaacTMacu. BHKOpPHCTaHHS B’Ke BiJoMHX pPeYOBUH, a Ta-
KOJXK OJep:KaHHA HOBUX PEUYOBUH [IJsd 3aJ0BOJIEHHA MmOTped JIo-
OUHN — IIe OfHe 3aBAaHHA Ximii.

www.e-ranok.com.ua

€ RaNoK



§ 1. Ximia — npupogHuya Hayka

Man. 3. Manaxit (a) Ta BUpobu 3 HbOro:
MaraxitToBa CKpvHbKa (6); oBeslipHi nprkpacu (8)

PeuoBuHUT Ta iX B3a€MOIIEPETBOPEHHS I[iKABJIATD He JiuIlle XimMikiB. Pos-
TJIAHEMO, HAIIPUKJIAJA, MaJaXiT — KaMiHb 3eJIEeHyBaTOTO KOJbLOPY 3 TeM-
HUMU Opoxkuiakamu (man. 3a). [uia ximika me ogHa 3i cmoyk ximiuHOTro
exemenTa Kynpymy. I'eosor sarikaBUThbCA HUM Uepes3 Te, IO B IIPUPOIL
MaJlaXiT CYHPOBOYKYE POMOBUINA IHINNX KOPUCHUX MiHepaJsiB. A mida
[OBeJlipa MajaxXiT € uymoBuUM BUPOOHUM KameHeM (Maj. 30, 38). Taki pe-
YOBUHU, K IEHIIWJIIH Ta reMOrJio0iH, € 00’eKTaMu JOCTIiIKeHb He JINIIIe
ximikiB, ase # mMemukiB i 6iosoriB. Meranm sSK NPOBIZHUKM e€JIeKTPUU-
HOTO CTPYMY IiKaBJATH (Pi3WKiB Ta eJIEKTPOTEXHiKiB, a AK MII[HI KOH-
CTPYKIIiliHI MaTepianu — apxiTexkTopiB. BymiBelbHUKY Ba)KJIUBiI aBUIIA,
AKi BimOyBaloThCA B IIPOIleci TBepHiHHA OeTOHY, a KyXapeBi — mpoliecu
mig uac BapiHHs abo KBaieHHs oBouiB. IIpeacraBHuMKam 6araTboxX IIPO-
deciit Ba:KJIMBO 3HATU BJACTUBOCTI PEUOBUH, AKi BOHM BUKOPHUCTOBYIOTb,
TOMY IM HOTPiOHI 3HamHA 3 Ximii.

Ximia — ranysb Nnpupoao3HaBCTBa

Ximis € omHi€0 3 HAYK PO IPUPOLAY, ab0 npupodHuuow Haykow. Ilpu-
POOHUUYMMU € ¥ iHI IUCIIUILIiHYA, AKi B BUBYAETE B IMKOJIi: i reorpadis,
i ¢isuka, i Giomorisa. Ile — pisui raaysi mpupomosHaBCTBa.

Y mpuponi Bce B3aeMO3B’s3aHe, i BUBUATHU i CJif y Bciii pisHoMma-
HiTHOCTi. KOoMIIeKcHMI migXis MO0 BUBUEHHS HNPUPOAU AY:Ke CKJIATHUI,
BiH BuMarae 3HaHb 3 HaWPi3HOMAaHITHIMUX raayseii. SIK BUHUKAIOTH
ripcbki mopoau? Yomy 3 yacoM pYyHHYIOThCA Mif3eMHiI TpybGompoBoOAm?
Yomy 30inbIIeHHA KiJbKOCTi BYIJIEKUCJIOTO Tady B aTMocdepi Ipu3BO-
IUTh A0 HOTEILIiHHS KJaimMarTy Ha miaHeTi? HeMOMKIMBO ysABUTH JIIOLH-
HYy, SKa OJHAKOBO mo0Ope 3Hasa 0 BigmoBimi Ha Bci momiOHI 3amuTamHA.

WWWw. e-ranok. com.up
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Man. 4. MNMpupofHNyi HayKn Ta 06'eKTV TXHbOrO JOCNIAMKEHHA: a — BcecBiT, ranakTuku
Ta 30pi JOCNIAXKYE acTPOHOMIs; 6 — OKpeMmi MnaHeTn JOCnigxKyTb AK di3uka, Tak i 6io-
noria; 8 — XiMiYHWI CKNag rPyHTIB | BOAW OOCNIAXKYE XiMifi; 2 — YaCTUHKM, 3 AKUX CKnaga-
I0TbCA PEUOBUHN,— aTOMM — JOCJIIXKYIOTb XiMifl Ta sigepHa di3nka

Tomy Bike maBHO BimOyBCsA PO3MOAiJ IPUPOAO3HABCTBA HA OKPEMi raJy-
3i: reorpadito, reoJiorito, 6iojsoriro, ¢GisuKy, acTpoHOMiiO, XiMii0 TOIIIO.
KosxHa 3 mmmx HayK Mae cBOi 00’e€KTu mociimkeHusd (maj. 4), ¢cBOi 0co-
6JINBOCTi, CBOI MeTOAM MOCJiM)KEeHHsI Ta CIOCO0M 3aCTOCYBAHHS HaOYTHX
3HAHb Ha MIPAKTUII.

Ximia TicHo moB’s3aHa 3 IHIIMMH HayKaM# IIPO IPUPOLY, OCOOJHBO
3 (pisukoro Ta Oiosoriero. Ha Me)ki mMux AMCIUIIIH BUHUKAIOTh CyMiMKHIL
ranysi. Hanpukaan, ¢gisuuna ximisg, ska BuBUYae XimiuHiI mporecu 3 I1o-
raany Qisuku, abo, HaABIAKM, XiMiuHa (pisumka, 10 pos3ridmae Ximiumi
ocHOBU (ismuHMX ABUII. [[OCTiI;KeHHAM PEeUOBUH i IIpoIieciB, 1110 BigOyBa-
IOThCA B JKUBUX OpraHiamax, 3aiiMmaeTbca Oioximis. Bimomi 1 immri cymisk-
Hi raaysi ximii, 110 moB’sA3y0Th il 3 6ioJioriero, MeIUIIMHOIO i CiITBCHKUM
TOCIIOapCTBOM,— Ile (papMalleBTMYHA XiMmiA (Ximid JIiKiB), TOKCHKOJIO-
riuga ximisa (ximisg orpyr), arpoximis. Ximis mos’s3ama 3 acTpOHOMi€IO
(acTpoximis Ta Kocmoximis), i3 reosoriero Ta reorpadiero (reoximis).
Ximisg mMae TakoyK CaMOCTiiiHI po3fijm: opraHiuHa Ximis, HeopraHiuHa
ximig Ta immi. Ha ypokax ximii B IIKOJi BU IlepeBaKHO BUBUYATUMETE
3arajibHy Ximiio, a TaKoK XiMii0 OpraHiyHMX i HeOPraHiYHWX DPEYOBUH.

Ximia B NpoOMUCNIOBOCTI

Ximisg — He JuIlle TaJay3b IPUPOSO3HABCTBA, aJie i1 chepa BUPOOHUUOL
migmbHOCTL aoguau. Ile 6 Mm He Oyam: BIOMa UYMW HA 3aBOJi, Ha Iapo-
maIaBi uu B moT#A3i, riinOOKO Mif 3eMJiel0 UM JajieKo B KOCMOCi — CKpishb
MU MA€EMO CIIPaBy 3 pPe3yJbTaTOM BHKOPUCTAHHA XIMIiUHMX 3HaHb, i3
OPOAYKTAMM XiMiUHOI IIPOMMCJIOBOCTI.

www.e-ranok.com.ua
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METANYPTIAHA NPOMWUCIOBICTb

TexHiuHMH IpOrpec HEMOKJINBUH 0e3 MeTaIiB. AJje 6ib-
MIiCTh i3 HUX y IPUPOJi B YMCTOMY BUTJIAJMI He TPATLIA-
I0TBCA. IX HOGYBAIOTH 3 METANIUHHUX PYA V Pe3yabTaTi
XiMiUYHUX ITePEeTBOPEHbD.

XIMIMHA TMPOMUCJIOBICTb

Hac orouyroTs maTepianu, AKi He TPANJIAIOTHCA
B IIPUPO/Ii: TYMHU Ta IJIACTMACH, KJiel Ta CHHTe T Y-
Hi cMoJH, JIaKU, IIaMITyHi, MUHHI 3acO00M TOIIO.
SAxOu He BigKpuTTsa XiMiKiB, TO Ii MaTepiaau 3a-
JIMIIAINCS O IJIA HaC HeBiIoOMUMU.

JIAKOOAPBOBA NMPOMUCNOBICTb
ITpupona HaBKOJIO Hac 6araTa Ha ACKpaBi
6apsu. I Bce, 1110 MU BUTOTOBJIAEMO, TAKOK
HaMaraeMocs IIpuKpacutu. Ajge 6apBHUI-
KU1, CTiMiKi ;O IpaHHs, OCBiTJIeHHA Ta
BILIUBY 4Yacy, 6e3 XiMiuHUX 3HAHb CTBO-
PUTH HEMOIKJIUBO.

ATPOXIMIYHA NMPOMUCNOBICTb
3poctutu 6araTuii yposkai momomara-
IOTh TOOpUBa, 3aXUCTUTU POCIUHU Bif
NIKiTHUKIB — IeCTUuIIUAN, a Iie TAKOMXK
MMPOAYKTU, CTBOPEHi 3 BUKOPUCTAHHAM
XiMiuHUX 3HAHB.

XAPYOBA NMPOMUCIOBICTb

[ IpuroTyBaHHA XapYOBUX ITPOAYKTIiB
BUKOPUCTOBYIOTHCA Pi3Hi peUOBMHU: cMa-
KOBi JOMIIIKM Ta eceHIlil, 6apBHUKY i PO3-
mymryBadi o4 Ticra.

OAPMALEBTUYHA MPOMUCIOBICTb

Bes ximii me moike obifiTuca i1 cyuacHa Mexmu-
nuHa. Jlronuui morpi6Hi pisHi Jiku — Big mpo-
CTOTO ACHiPUHY 0 CKJIAJHUX IIPeIapaTiB IIPOTHU
CHIy Ta paky.

LEJTIOJTO3HO-NAMEPOBA NMPOMUCIOBICTb

Mu noBcAKIEHHO MaEMO CIPABY 3 IPOAYKIII€IO IIeJI0-
JIO3HO-TIAII€ePOBOI IIPOMUCJIOBOCTI: BOIIUTHU, IJIaKaTH,
OpoIrypu, IIIajepu, HiAPYYHUK, KU BU TPUMAaETe
B PYKax.
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Ximia Ta HaBKOMULWHE cepeoBuLLe

JocuTsb yacTo JIIOAU CTABJIATHCS A0 XiMii 0e3 HaleKHOI moBaru. Bouu
3rafiyioTh He ii JOCATHEHHs, a 3aHamalleHy pudy B piumi, BuUIajgeHy
pocauHHIiCTh 6inA XiMiuHMX 3aBOAIB Ta ajepriio Ha TpaJbHI ITOPOIIKH.
3BUUaiiHO K, IIA HayKa He BUHHA B TOMY, IO ii MOCATHEHHSA YacTO BU-
KOPHUCTOBYIOTHCA HENPABUJBHO i 3aBAAIOTh IIKOAU 3I0POB’I0 JIOAUHU
Ta HaBKOJUIITHBOMY CEpPeNOBUINYy. Byab-AKi 3HaHHS MOXKYTh AK 3aBIaTHU
IMIKOAMW, TaK i OyTH KOPUCHHMMU. YC€ 3aJeKUTH Bi TOTro, AK MU 3HAa-
HHAMU KOPUCTYBATUCH.

OT:xe, Ile OJHUM BaKJIMBUM 3aBHaHHAM XiMmil € paljioHaibHe BUKO-
PUCTaHHS PEYOBUH JIIOAMHOIO. [/ 1IbOro HeoOXiJHO 3HATU BJIACTUBOCTI
PEYOBWH, MOJKJMBI raysysi ix 3acTocyBaHHSA, CIPUATIVBUN i HETaTUBHUN
BILIUB HA OPTaHidM JIOAWHU Ta IPUPOLY.

/.- (  BucHoBKM:

o=\

A R .

/7:@\\ 1. Ximia — HayKa nNpo peyoBMHU Ta ix B3aemonepeTBopeHHA. OCHOBHe 3a-

-2 BAAHHA XiMil — JOCNiAXeHHA BNacTUBOCTEN, CKNagy Ta 6y[oBU PEYOBUH,
a TaKoXK YMOB, 3@ AKX PEUYOBUHM MOXYTb NepeTBOPIOBATUCA Ha iHLWI pe-
YOBVHMW.

2. Ximia — ofHa 3 Hayk npo npupogy. Pasom i3 ¢isukoto, bionorieto, reorpa-
Oi€to Ta IHWMMK HayKamy BOHA € rany33io HayKu — NpUpPOAO03HaBCTBA. YCi
Ui HayKu BOCHIAXKYIOTb NPUpoAy, ane no-pisHomy.

3.  XiMiuHi 3HaHHA BUKOPUCTOBYIOTHCSA NIOAMHO MaliKe B yCix chepax Hisnb-
HOCTi: y NpOMMUCNOBOCTI, NOByTi TOLLO.

| KOHTponbHi 3anuTaHHA

LLlo BuBYae ximia?

AIKi HayKn Hane)kaTb 4O NPUPOAHNYUX HayK?

Ha3BiTb OCHOBHI 3aBAaHHSA XiMil.

Y AKMX ranysax NPOMUCTIOBOCTI BUKOPUCTOBYIOTbCA 3HAHHA 3 XiMil, i WO
€ NPOAYKTaMM BUPOOHMLTBA LUX rany3ein?

pwn o

3aBAaHHA AnA 3aCBOEHHA MaTepiany

=

J 1. I3 HaBegeHoro nepeniky BUMMULWITb OKPemMO OOG'EKTW, WO TPanAATbCA

— B NPpUPOLi, Ta 06'€EKTN, CTBOPEHI NIoaNHOLD: BoAa, Napdymu, CKIo, Kpenga,
CMeTaHa, HadTa, NicoK, CTanb, MapMyp, ryma, LyKop, MOJIOKO.
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§ 2. KopoTki BigomocTi 3 icTopii Ximii

7%,

Kopuctyouncb ManioHKOM 4 Ha C. 8 i 3HaHHAMMW, OTPUMAHMMW pPaHi-
e, Ha3BiTb, WO € OO'EKTOM AOCNIAKEHHS: @) acTpOHOMIi; 6) Gionorii;
B) reorpadii; r) ¢isvkn. Y yomy BUABNAETLCA 3B'A30K MiXK NpeameTaMun Bu-
BUYEHHA LMX HayK i TUM, WO BUBYAE XimifA?

Lo, Ha Bawy AymKy, BMBYaloTb Bioximis, KOCMOXiMia, reoximisa, arpoximis,
KpucTanoximia 1 aHanitTuyHa ximis?

Ha3BiTb npopyKT XiMiUHMX BUPOOHUUTB, AKI BMKOPUCTOBYIOTHCA Bamu
ab0 BalWMMV 3HAVIOMVIMU Ta POLMYAMU B MOBCAKAEHHOMY XUNTTI.
HaBepiTb npuknagn HecnpuATAMBOro BMAUBY XiMii Ha HaBKOMULLHE ce-
pepoBuLle abo NIOAMHY Ta NPWKIAAKW, KO 3HaHHA 3 Ximii jonomaratoTb
pO3B'A3yBaTK CKNafHi Npo6aeMn NPUPOJOKOPUCTYBAHHS.

Onuuwite, AKUM 6yno 6 Balwe XWTTA, AKOWM B HbOMY He Oyno npo-
OYKTiB  ximiyHoro  BMpo6HMUTBA.  CxapakTepusymte  ponb  Ximii
B Cy4aCcHOMy CBITi.

[li3HanTeca B OPOCAMX, UM € Y BalIOMy MiCTi, cenuwi abo obnacti ximiu-
Hi nignpmnemctea. Aki? Lo BoHM BUroToBNnAIOTH? K BOHWM BMIMBAlOTb Ha
HaBKOMMLWHE cepenoBuiLe? Yy mMoxe NioAnHa BifMOBUTUCA Bif MPOAYKTIB
uMx BUPOBGHUUTB? Bignosiab obrpyHTywTe.

§ 2. KopoTki BigomocTi 3 icTopii ximii

PemicHnua ximisa

Ilepmi ximiuHi 3HaHHA BUHUKJIU Ie 0iJid BUTOKIB ImBimiszamii —
y Ti yacm, KOJIM JIIO[MHA HABUYWJIACA POBIMAJIOBATH M HiATPUMYBaTHU BO-
TOHBb, KOJM 3apo[KyBajmca peMecja Ta MmMucrernrBa. Jliogm HaBumaIu-
csA 3ificHIoBaATH XiMiuHiI IIepeTBOPEHHS OJIA 3aJ0BOJIEHHS CBOIX IIOTPeO

Man. 5. Takuin npocTun, ane gyxe 3pyYHUA NOCYA
BMFOTOBNANN PEMICHMKM e 5 TUC. poKiB Tomy
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Man. 6. liy i3 HUKHbOIO
nogauveto NoBiTPA. 3a pPaxyHoOK
TaKoi KOHCTPYKLii Temnepatypa

NnoslyM'A CTa€ 3HaYHO BULLOIO
i QO3BONAE BMMNMABNATA MeTanun
Ta BUMIKaTW Kepamiky

y Temai, omasi, ixki. Ileprmi mpocrti me-
peTBOpPeHHs OyJin IOB’A3aHiI 3 BUKOPUC-
TaHHAM BOrHIO. CIiiMaHy OIUUYMHY MOMK-
Ha OyJi0o 3BapuUTM — i BOHa 3MiHIOBaja
KoJip i cmak. I'MMHAHUE moCyd MOMKHA
OyJi0 o0manuTy — i BiH cTaBaB MIiITHIIIIM
(man. 5, c.11). ¥V momesi, 110 3aJuInaB-
cd micaa 6araTTs, JIOAUHA MOTJIa 3HAWTH
CKJISTHI KYJIbKU, AKi YTBOPUJINCSA 3 IIiCKY
IpU BUCOKiNl TeMIlepaTypi.

ITonym’a B cepemuui GaraTTsa pPoasi-
rpiBae mpeaMeTH 40 TeMIIepaTypu O0Ju3b-
kKo 700-800 °C. Ilpu Takiii TemmepaTypi
HEMOJKJINBO OyJIO BAPUTHU CKJIO, IIJIABUTHU
MeTaJd, BUIIiKaTH Kepamiky. Hammas-
Himri pemeciaa — @dapOyBaHHA TKaHUH,
BUTOTOBJIEHHA map@ymepii Ta JikiB —
He BUMarajJu CUJbHOTO HarpiBaHHA.

Bunaxing meui 3 HUYKHBOIO TMofavyeio MOBITPA (MaJi. 6) JO3BOJIUB OTPUMY-
BaTu TemiepaTtypy 6ausbko 1000—-1200 °C. Ilicas 11»0ro moyaau aKTUBHO
poO3BHBATUCA MeTAJyprid Ta BHUPOOHMUIITBO KepaMiKy — TOPINUKiB, Bas
(mag. 7), KaxJio, merau, ckjaa (mana. 8).

ITocTymoBo, cTONITTA 3a CTOJITTAM, HAKONWUYYBAJUCA 3HAHHA Ta
nocsix. Jlrogm omaHOByBaJiM pemeciia, IO 3HAYHO CIPUAIO PO3BUTKOBI

Man. 7. CtapogaBHi B1pobu 3 nopuenaHu. Man. 8. CrapogaBHi BUpobu 3i ckna.
MNopuenany Bneplie noyann BUrOTOBAATU KU- Ckno Bapunu B MeconoTamii we
TancbKi pemicHuKkn B Il cToniTTi go H. e. B llI-IV Tncavonittax oo H. e.
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§ 2. KopoTki BigomocTi 3 icTopii Ximii

Man. 9. Bupobu TpuninbcbKoi KynbTypu

muBingisamii. IcTopia JrogcTBa HEPO3PHMBHO IIOB’sI3aHa 3 BUTOTOBJIEHHAM
HOTPiOHMX JIOAWHI peueli — IOpPOXy, Iamepy, ¢papbd, maamusa, IEeMeHTY,
craji, cKJa Ta 0araTboX IiHINWX PEYOBUH, SAKi He iCHYIOTH y IIPUPOIi
B TOTOBOMY BUTJIAMI.

I3 moaBo0 pemeces BUHUWK i HaWZABHIIIUK 3 Pi3HOBHUAIB Ximii —
pemichuua ximis. BoHa mie He Oyja HaAyKOI B Cy4acHOMY PO3YMiHHI,
a OyJja Juille meBHMM HA0OPOM 3HAHb PO PEYOBUHU Ta iX II€PETBO-
peunsa. IIpore pemicHuumii mepios MOKHa Ha3BaTH MEPINNUM eTalIoOM
CTaHOBJIEHHSA XiMii.

PossuTox pemecen BimOysaBcsa I Ha TepuTopil Yxpainu. Biausbko
6 THC. POKiB TOMY B IleHTpPaJIbHilI YacTUHI YKpaiHu icHyBaja Tak 3BaHa
TPUMiIBChKA KYJIbTypa, AJA AKOI 0yJ0 XapaKTePHUM BUTOTOBJIECHHS BU-
pob6iB 3 Mifi, PO3BUTOK IOHUAPHOT'O Ta YMHOAPHOI'O (BUUMHKA Ta 00poOKa
mKip) pemecen (maj. 9).

XimiAa B aHTUYHOMY CBITI

HaiisHauHimuii BHECOK y PO3BUTOK peMeces 3pOOMIM CTapojaBHIi
muBiagisamnii — wmicra-mep:xaBu Me:xkupiuusi, CrapomaBuiii €rumer i Cra-
ponaBusa I'peris.

CrapomaBuiii €rumner BBaKaBCcs 3arajJbHOBUBHAHUM I[€HTPOM pemic-
Huryoi ximii. HafimorpibHimumu XiMiuHUMU pemecjaMu OyJau BUTOTOB-
JieHHdA, BuOiMOBaHHA Ta (apOyBaHHS TKAHWH, BUTOTOBJEHHA IPUKPAC
31 CKISHWX HAMMUCTHUH 1, 3BHMUAMHO K, BUIJIABJISHHS MeTaJiB: Mini,
O0ponsm, zainisza. ¥ CrapomaBHboMYy €rumTi HeaOWMAKY yBary OpUIIIAIN
KocMeTuIli. CTUNTAHKY KOPUCTYBAJIUCS MUJIOM i Kpemamu, apOyBaaum

WWWw. e-ranok. com.«.@
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Man. 10. ManioHK/ Ha CTiHax
E€rMneTCbKMX nanauis i xpamis,
BMKOHaHi YepBOHUMM, XKOBTUMM
Ta KOpUYHEBMMUN dapbamu.
Li ¢apbu pgoci He BTpatunm
CBOEI ACKPaBOCTI

HirTi, ryou, 6poBu Ta BoJioccs. DPapbu, AKi
BupobJssanau B CrapomaBHboMy €rumti, 30e-
peraucs DOHMWHI Ta BpaKailoTh CBOEIO CTiii-
KicTio i AckpasicTio (Mas. 10). €rumerchKi
JKepIli sOupaJm, samucyBaam Ta s30epiraiu
imgopmaliiro mpo pemecJia, obepiraroum ii
BiJl CTOPOHHIX.

Ilepuri copobu HamzaTw 3HAHHAM pe-
MiCHUKIB HAyKOBOT'O OOI'DYHTYBaHHSA OYJIO
3pobserno B CrapogmaBmiii I'pemii. Came
TaM BUHUKJA HayKa AHMUYHA @QLL0Co-
¢is. Ii posxim mpo BHyTpimHIO 6yZOBY
peueil i mepeTBOPEeHHS OAHUX PEUYOBUH HAa
iHIIi iHOAI HA3MBAIOTHL AHMUYHOIO XiMIE0.
HdaBHBOTPEIbKl (pisocodu mepmumm 3a-
MPONOHYBAaJU TeOopilo OyJOBW PEUYOBUHH,
3TiHO 3 AKOI0 BCi mpeaMeTH CKJIALAIOTh-
cd 3 HaRApiOHIIMMX HEMOAiIPHUX YaCTH-
HOK — aTOMOCIB.

ByHMKHEHHA cnoBa «ximia»

OckinbKu xiMiuHi 3HAHHA y CTapoOJaBHiX HaApPOXAiB 3a3BUYAM acoIliio-
BasIuca 3 €rumroM, iX moyaiyd HA3WBATU €TUIETCLKUMU. MOMKINBO, CIIOBO
«ximiss» (maTuH. khemeia) TOXOAWTH Bif cTapogaBHBOI Ha3BU CTUNTY
(IaBHBOETUIIETCHKOIO MOBOIO BOHO 3BydYaso AK «xXam» — Kham), orie,

[aBHbOrpeubKuin dpinocod-matepianict. Hapoans-
ca B M. Abaepa y Opakii. Mloro aetanbHa 6iorpadis
He BifOMa, 3a AeAKMMU [Kepenamu BifOMO TinbKu,
wo BiH 6arato nogopoxyeaB (4o €runty, BaBuno-
Hy, Mepcii, Edionii Ta IHAiT) Ta MaB eHUMKNoneAnYHi
3HaHHA 3 6GaraTbox Hayk. [leMOKpIiT BMBYaB YCi Bifo-
Mi Ha TOW Yac HayKu: €TUKY, MateMaTtuky, isuvky,
ACTPOHOMII0, MeAULIHY, TEOPI0 MYy3MK/ TOLO. I3 ync-
NEeHHMX Npaub [eMoKpiTa fo Hawux YaciB 36epernoca
nuvwe 300 ¢pparmeHTis. Lli po60Tn Big3HavaTbCA Npo-
CTOTOI0, AACHICTIO BUKaAy Ta MOETUYHICTIO. [eMoKpiT

nepLInm BUCYHYB rinoTe3y, WO BCi Tifa CKAagaTbeca JlemokpiT
3 HaWAPIOHIWKX HEeNOZINbHMX YaCTUHOK — aTOMOCIB. (470-360 pp. [0 H. e

n
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§ 2. KopoTki BigomocTi 3 icTopii Ximii

BOHO Ma€ O3HAUaTHU «ETUIETChKE MUCTEITBO». IIpoTe chOTomHI IIOIIy-
JAPHINIM € OPUNYINEeHHSA, IO CJIOBO «XiMifg» MOXOAUTH BiJ I'peIbKoOTo
«ximMoc», 1110 oO3HAUa€ «Cik pocamHm». Tomi «xiMisg» o3HaAUAE «MUCTEIITBO
BUJLJIEHHA COKiB».

Y rpenbkiii MOBi CiK, Ipo AKUH igeTbcsd, MIr o3HauaTu U PO3ILIAB-
JEeHUU MeTasl, TOXK «XiMid» MOKe O3HAUaTU M «MHUCTEITBO MeTaJypPrii».
Taxo:x icHye Bepcis, ITIO CJIOBO «XiMisg» moxoguTh Big «Xemec» — imeni
Jerengapaoro myzapeis I'epmeca Tpucmericra. 3a jgereHgamMu, Ha HOro
MOTMJILHIN mauTi OyB 3amMcaHuil PelellT BUT'OTOBJIEHHS (piocodchbKOro
KaMeHs — 3aco0y, IO IIePeTBOPIOE OyAb-sIKWI MeTaJ Ha 30JI0TO.

AnximiyHum nepioa

Munanu croiTTdA, 3racaa ZaBHLOTPEIbKA ITWBiJisallid, ITify THCKOM
BapBapiB saHenas [[aBuiit Pum. ¥ €Bporri moyaJia momninpoBaTUCh HOBA PeJIi-
rig — XpuCTUAHCTBO. XPUCTUAHCHKA IIePKBa BBasKaja XiMiuHiI 3HAHHA I10-
POIKEHHAM TeMHUX CUJI. ¥ YeHi IIePecaiyBaIuCA CBAIEHHOCTYKUTEIAMNI
¥ OyJsiz 3MyIlleHi 3afiMaTHCsa HAYKOIO IMIOTAWKM, a Pe3yJbTaTH CBOIX POOiT
KomyBaTu abo 3amucyBaTu cuMBoJjamMu (maJ. 11).

Man. 11. lpaBlopa 3 TpakTaTy Bigomoro anximika Bacuna BaneHTtuHa,
fe 3awndpoBaHa ofHa 3i ctafin fobyBaHHA dinocodcbkoro
KaMeHA: fiBYMHaA 3 KBIiTKOIO — Le Mifb; CTapuUl i3 rOPHOM O3Havae
CUNIbHE HarpiBaHHA; NeB — PTYTb; peTopTa no3afy i aMyp O3HaualoTb,
O JIeBa HEOOXigHO «3MmiwaT» 3 AiBUMHOO B peTopTi. (PeTopTa —
KPYrNOAOHHA CKNAHA NOCYAMHA 3 JOBrOK BUFHYTO LUMINKOIO.)

WWWw. e-ranok. com.r.@
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Man. 12. YyeHuin Ta 1Oro y4Hi B cepefHbOBIUHIN anximiuHin nabopatopii

Ane ximia He 3HUKJA: 3HAHHS YacTKOBO 30eperJincsa Ha BamsbKkomy
Cxogmi ta B Cepenuiii Asii, me 70 HayK y TOH Yac CTABUJIUCA HPUXUJILHIi-
mie. ¥ IepHIi CTOJITTA HAIIOI epu cXifHa IUBiIi3allia BCTyIInIa B CTaIil0
POSKBiTY i crpuasa MOAAJIBIIIOMY PO3BUTKY HAYK.

Y VIII crouiTti Hamroi epu apabu movaJyu 3aBoloBaHHA €Bpomnu. Pazom
i3 3aBOMIOBHMKAMU Ha OKYIIOBaHi 3eMJIi IIpUAIIIA IXHA KyJAbTypa Ta HaAy-
Ka, a pa3oM i3 HUMH I Ximig, aje BiKe MiJi HOBOIO HA3BOI — aAJXiMis.
I xXoua croromHi cI0BO «anximis» acorileTbcsa 3 oOMaHOM i ITapJaTaH-
CTBOM, HacCIIpPaBAi aJxiMiKu OyJsi MyKe OCBiY€eHWMH JIIOABMU CBOTO Uacy.
Ixmiit BHecok y po3BHTOK ximii, MemmiuHM, Giosorii Ta iHIIMX HaYK
Baskko mepeorinuTtu. 3a 800—-900 pokiB BOHM BigKpuau OijbIlle HOBUX
PEeYOBMH, Hi)K yce JIIOACTBO 3a IIOIIepeaHi 5 Tuc. pokiB. AnxiMiku moBeau
10 TOCKOHAJIOCTI MeTonW MOOyBaHHA I OUUINEHHS METaJIiB, pPO3poOMImN
HOBi CcIIoCcO0M BUTOTOBJIEHHS JIiKiB, BUHANUIILIN JeKOPATUBHI COPTHU CKJA.
Maitske Bech cyvyacHWM XiMiuHMU mocyn OyJjo OPUAYMAaHO ajaxXiMikamu
(man. 12).

Anximia zaiMasiacsi He JIMINlE PEMiCHUYMMU IIpodJjieMaMu. YUeHi-
ANIXiMiKM HaMarajamcs PO3KPUTU CEKPETU HMOXOMKEeHHS KUTT i JIIOAUHNA
(Teopiss roMmyHKYyJIyca), BUHANTH 3acib Bif crapocti (eqikcup mMoJiomocTi),
CTBOPUTHU JiKHU BiJ ycix XBopoO (maHaliero), 3HAWTHU yHiBepcaJlbHUUN PO3-
YMHHUK (aJIKarecT) i HaBiTh BUHAWTH PEUYOBUHY, IIIO IIEPETBOPIOE MeTa-
au Ha 30s0T0 ((dinmocodchbKuit KaMminb). ¥Yci 1i rpaHAio3HI TpoeKTH 3a-
KiHumMJInCsa HeBAAJO, ajie 3POo0OM/IM BEJUKUIN BHECOK Y HAYKY U CIPUSAIUN
PO3BUTKY Ximii.

A
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§ 2. KopoTki BigomocTi 3 icTopii Ximii

BypaTHUIA aHMIACBKUIA YYeHWiA, 3aiiMaBca npobne-
Mamu Gionorii, MeauumHu, ¢isnkn, ximii, ¢inocodii Ta
Teonorii. bonnb nepwrm BigKUHYB Npedikc anb- y cyo-
Bi «anximis», BiATOAI HayKa moyvana Ha3MBaTMCA XiMi€lo.
Voro npalji o3HameHyBany nepexia Bif cepefHbOBIYHOI
anximii go Tiei Ximii, AKY My 3HAaEMO 3apa3, OTXKe, NOoro
MO>Ha Ha3BaTW 3aCHOBHUKOM Cy4yacHOI Ximii. Po3pobus
nepuly Teopilo XiMiYHOro 3B'A3KY (CmopigHeHoCTi pe-
YOBWH), MepPLUIMM Bif3HAUMB TOHI3yIOUNA CMaK BOAHOrO
PO34MHY BYIIeKMCIIOro rasy (ra3oBaHoi BOAW), 3anpono-
HYyBaB BMKOPWCTaHHA MEBHUX PEYOBUH AN BUABNEHHSA
B PO3YMHi KUCNOT Ta NyriB (KMCIOTHO-OCHOBHMX iHAMKA-
TOpIB).

Po6epT boiinb
(1627-1691)

CyyacHa ximia

Ximia aK HayKa B cydacHOMY PO3yMiHHI mouaJia po3BuBaTucsa B XVII
crojiTti. BaraTo XT0 BBajKae OCHOBOIIOJIOXKHUKOM Cy4YacHOI Ximiil aHTJIii-
cbKoro BueHOro Pobepra Boiinsa, ekcmepuMeHTU SKOTO 3alloYaTKyBaJIud
ximiro gk camocrifiny HayKy. CramoBieHHs ximii moB’ss3aHe i3 3ampoBa-
I)KeHHAM NPaKTUKU BUMipPIOBaHb HiJ yac eKcriepuMeHTiB. yia ximikiB
CTaJIO0 Ba’KJIMBUM 3HATHU HE TiJIbKU, K PEUYOBUHU PEaryioTh, ajie i AKUMU
€ Maca IPOAYKTY, II[0 YTBOPIOETHCS, ab00 00’eM rasy, IO BUILIAECTHCA.
BumipoBaHHA OOIIOMOIJIN BCTAHOBUTH KiJIbKiCHI 3aKOHM Ximii: 3aKoH
36epekenHsa macu peuoBunu (M. B. Jlomonocos, 1748 p. i A. JlaByassbe,
1789 p.), 3akoH 00’emHux BigHomienb (K. Ieii-Jlroccak, 1808 p.) Toiro.

Hysxke OypxamBo posBuBasiaca ximia B XIX cromirri. Ha mouar-
Ky cCToJiTTA aHrIificbKuii ydeHuit [:Kom JlaabTOH B3aKJjJaB OCHOB-
Hi nOpuHIMON, SKi 3rogom Oyam cOPMYJbOBAHI SK aTOMHO-MO-
aekynapHe BueHHsA. I[lIBencbkuit ximik §uH DBeprmesmiyc pospobus
cucrteMy XiMiUHMX CHMBOJIB. ¥ ranysi ximii mouaswm mparroBaTm COT-
Hi BUeHUX y BCbOMY cCBiTi. BoHu chopmysooBaam OeCATKH 3aKOHIB
i mpunnunie. Y me# mepioxm OyJo BigKpuTo BABiui Oiabline XimMiuHHX
eJIeMEeHTiB, HiK 3a IoIepenHi THUCAYOIITTA.

¥ cepeguui XIX cromiTTd BUAATHUM pocifickKuM yueHUM J[MuUTpOM
IsamoBuuem MeHgeneeBuM OyB c(OPMYJIbOBAHUI IIEPiOAMYHUNA 3aKOH,
AKUN HAZaB CUJIBHOIO IIOIITOBXY PO3BUTKY HeopraHiumoil ximii. Came
B el yac tioro cuiBBiTunsuuk Ojekcanap Muxaiimosuu ByTaepoB cdop-
MYJIIOBaB TeOpio OyJIOBY OpPraHiUHMX PEUOBUH, SKa CTaja OCHOBOIO PO3-
BUTKY OpraHiuxoi ximii.
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Man. 13. YueHnin y cyyacHiin ximiuHinn nabopatopii

3a ocraHHi ABiCTi POKiB XimiA mpoHmia BeJMUYE3HUN MUIAX 1 mepe-
TBOpPMJIACA HAa PO3BUWHEHY HAYKY, IO I'PYHTYETHCA Ha (PyHAAMEHTAJIbHUX
TEOPETUUYHUX 3acajaxX, i craja MOTYTHIM B3HAPAAOAM B YMiJIHNX PYyKax
yuenux (maia. 13).

3BUYANHO K, HA CTOPiHKAX IMiAPYYHUKA HEMOYKJIMBO IETAJbHO PO3-
TOBiCTM ITPO CTAHOBJIEHHS Ta PO3BUTOK Ximii, crioBHeHOI mikaBUX icTopiit
i mereun. Ajie B Mipy BUBUeHHSA Iliel HAyKW MU HEOAHOPA30BO IIOBepTa-
THUMEMOCS 0 icTopii pO3BUTKY OKpeMHuX ifgeii abo IOHATH.

JliHesicmuyHa 3a0aya

CnoBO «aHTUYHa» O3Haya€ Te, WO CTOCYETbCA €noxXu CTapoOAaBHIX rpekis
i puMnsaH, «dino» — o3Hauae nobo, a «codia» — myapicTb. Lo, Ha Bally AyMKY, O3Ha-
Yae BMpa3 «aHTU4YHa dinocodisa»?

Y 6araTboXx MOBax 3aCTOCOBYOTbCA CreLiafibHi YaCTUHN MOBW — apTUKIi. XiMif aHrniin-
CbKoto MoBot — the chemistry, dpaHuy3bkoto — la chimie, Himeubkoto — die Chemie.
B apabcbkit MOBi BUKOPUCTOBYETbCA Npedike anb-. K Ha3mBaTUMeTbCA XiMia apab-
CbKo10?

BucHoBKM:

N—

\ 1. IcTopito pO3BUTKY XiMii MOXHa pO3[INNTU Ha [eKinbka OCHOBHUX eTa-
- niB — pemiCHMYa Ta aHTMYHa XiMiA, anxiMiYHUI Ta CyyacHWU nepioan. 3mi-
Ha LMX nepiofiB TICHO MOB'A3aHa 3 TeMnepaTypor MoAyM'a, AKOI MOXKHa
6yno AOCArHyTW Ta MigTPMMYBATV BNPOLOBXK TPUBANOro yacy.

L
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§ 3. Po6ora B XimiuHil1 nabopartopii. MapKyBaHHA Hebe3MeyHIx peyoByH. COCTEPEXEHHA 11 eKCIEPUMEHT Y XiMil

2. [nAa pemicHMYoro nepiogy XapakTepHUM Oyno 3acToCcyBaHHA XiMiy-
HUX 3HaHb AN1IA BUIOTOBJIEHHA MEBHUX KOPWUCHUX MpeAMeTiB: ropLUuKIB,
CKNla, NopuensaHu, BUNMABASAHHA MeTaniB Towo. B aHTWMYHINA Ximii novyanu
3'ABNATNCA NepLUi HayKOBi Teopil, AKi PO3BUHYNNCA B anxiMiyHOMY nepiogi.
CTaHOBNEHHA Cy4acHOI XiMii MOB'A3aHe Hacamnepe[ 3 BUKOPUCTaHHAM BU-
MiploBaHHA Macy Ta 06'EMIB PeUYOBMH MPY NPOBefAeHHi XiMIUHNX peakLii.

" KOHTpOnbHi 3annTaHHA

. flke NnoxomXeHHA cfloBa «XiMia»?
. AKMMK pemecnamu BONOAINM CTapOAaBHi nogn?
4. Y yomy nonAratoTb AOCATHEHHS faBHbOrpeLbKux ¢inocodis, ski 3506yBa-
N XiMiYHi 3HaHHA B aHTUYHWUIA nepiog?

9 1. AKi OCHOBHI eTany pPoO3BUTKY XiMiT AK HayKn BW 3HaeTe?
2
3

5. Y uomy nonsrae 3acnyra anximikis?
6. [lepeniviTb BigOMi BaM OCHOBHi 3aKOHW XiMil.
7. AKi OCHOBHI pPyWiNHi cunm po3BUTKY XiMIYHMX 3HaHb MOXKHa BUAINUTK?

8%, [poeKT N2 1 «OCHOBHI XiMiUHi 3HaHHSA (paKTu, Teopii, KOHUenLii abo HaBu-
YKW), BiLOMI NIOACTBY B Pi3Hi enoxm».

« JllogHa HaBumMnacA BUMNABAATU Mifb Mamke 6 TUC. POKiB TOMy, a 3anizo —
TiNbKM 3 TUC. poKiB Tomy. Mepli meTanesi A3epkana 3 6poH3U Ta cpibna no-
yanu BurotoBnAtTn B Il TMCaYoniTTi go H. e.

« Y CyyacHMX MOBax 3anuvlIMnocs 6arato cniB 3 apabCbKoi: anb-Kani — nyr (sig
HbOrO NOXOAMTb C/I0BO «aJikasoify), aib-Korosib — CAUPT, anb-ikcMp — enikenp,
anb-HyWaTMp — HawaTtup.

« Benuknin aHrniicoknin ¢ismk Icaak HblOTOH y BiNbHWUIA Yac NPOBOAMB UWCIEHHI
XiMiYHi ekcnepMmeHTV B Mowykax ¢GinocodCbKoro KameHs.

§ 3. Po6ora B ximiuHiin nabopartopii. MapKkyBaHHA He6e3neuHnx
peuyoBuH. CnocTepeKeHHA N eKCNepuMeHT Yy Ximii

JlabopaTopHe obnafHaHHA Ta XiMiYHMIA nocyq

PoGora B ximiuHiii tabopaTopii m1sa HeobisHaHUX JIOoAel iHoai Hara-
Iye 4aKJIYHCTBO YapiBHUKA, a AJIS iHIIIMX BOHA HIiUMM He BiApisHAeTLCA
Bij 3BMUAHUX Aill rocnoauHi HA KyxHi. | giticHo, XiMik y sabopaTopii —
e Bce OJHO, IO KyxXap Ha KyxHi. Aye XiMiK opyaye He 3BUYANMHUM II0-
CyIoM, a cHeIliaJlbHUM — XiMiUYHHMM — i 3MiIlIye He XapuyoBi MPOAYKTH,
a ximiuHi peaKTuUBH.
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I Toro 1100 YCIIiIIHO BIIOPATHCA 3 BUKO-
HaHHAM XIMIiUHUX eKCIepUMEeHTiB, HeoOXimHo
X E""“‘*E_‘/" YiTKO 3HATH, SAKe O0JaZfHAHHS € B XiMiuHIik

b
naboparopii, AKWUN TOCYA BUKOPUCTOBYETHCS
xiMikamu i gy1s1 yoro BiH moTpiOHMI. A TaKoOMX
HeoOXiHO BMiTH MPaBUJIbHO BUKOHYBATU IIPO-
cTi ximiumi mii.

Ha mantouky 14 300paskeHO Haimoimpe-
Himui npucTpifi vy ximiumiit mabopartopii —
nabopamopHuit wmamue. Ha #ioro cTpuskHi 3a
JIOTIOMOTOI0 MY@Pmu KPiMIATbCA Kiabys U mpu-
Mmaui, y AKUX 3aKPIIIIOEThCA XiMIiYHUHA TOCY .
Y rakuii cmoci6 Ha J1abopaTOPHOMY INTATUBI
30mpaThcAd HAWPiIBHOMAHITHIIII yCTaHOBKU
IJIsT MOCJimiB.

Ha wmantorKy 15 300paskeHo HaiiHe00-
XigHimui XiMivHME IIOCyH, 3 AKUM IIPAIIOE
KoxxkHUI ximik. IlpocTti mociigm mpoBOAATH

Man. 14. JlabopaTopHuii
CTPVXHeBMW wTatue: 1 — nig-
CTaBKa, 2 — CTPUIXKEeHb,

3 — 3atuckadi (MydTn), y npobipkax — CKRJIAHUX TPyOKax, 3amadHUX
4 — Tpumadi, 5 — Kinbua 3 OOHOTO KiHId. IKImo HeoOXxiaHe HArpiBaHHA,

000
e

B \ )
Lratne XimiuHa MipHun Crynka KpanenbHuuya XonoaunbHUK
3 npobipkamu CKIAHKa uuniHap i TOBKauukK
g ;:Z ——
JE— T
A\ - Tl
[ ) / A\ N @ |
N 4 () ¢
Konba Konba Kpucranizatop [opuenaHosa  Jlifika MopuenaHosuii
KPYrnofoHHa KOHiYHa YallKa Turenb
@) : (
‘ ’ = — @H —— = -
—
[MineTka Lnatenb TurenbHi [a3oBigBigHa
wmnui [-nopi6bHa Tpy6Ka

Man. 15. XimiyHui nocyn Ta iHwe nabopatopHe obnafgHaHHA
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§ 3. Po6ora B XimiuHil1 nabopartopii. MapKyBaHHA Hebe3MeyHIx peyoByH. COCTEPEXEHHA 11 eKCIEPUMEHT Y XiMil

OpobipKy 3aKpillIIOIOTL y IIPOOipKOTPM-
maui. [na poboru 3 posyuMHAMU BUKO-
PHUCTOBYIOTh XiMiUHI CKAAHKU Ta KOJLOU
pisHOI eMHOCTI.

11106 mpob6ipku Ta KOoJI6U MOKHA OYJI0
HarpiBaTu, iX poOJATH 3i CHeIiaJbHOTO
TOHKOTO Ta TePMOCTiliKoro ckJja. Aje
TaKi TOHKOCTiHHI TOCYIWHU JIETKO PO3-
0uUTH, TOMY IIOBOAUTHCA 3 HUMHU CJiJ Ha-
OaraTo oOepe:KHillle, HiyK 31 3sBHMUAHUM
KYXOHHUM HOCYIOM.

Hnsa BusHaueHHA 006’e€MiB pimuH BU-
KOPHUCTOBYIOTh CIeIiaJbHUN BUMIipIO-
BaJbHUY MOCYXA: MIDHUL YULiIHOp, MIpHY
CKJAHKY, MIpHY ninemky Ta MIpHY KOJA0Y.

Aximo HeoOxigHO BimiOpaTym HeBeNHKY KiJbKICTHL IIOPOIIKOMOAiOHOI
PEUYOBUHU, KOPUCTYIOTHCS WinameJiem.

Tpannserbea Tak, 110 IIijg yac 30epiraHHs CUIIKa PeYOBUHA 3JIerKajia-
cA U meperBopuiacAa Ha TBepay rpyaky. Illo6 meperBopuTu; ii 3HOBY Ha
TIOPOIIOK, CJifi CKOPUCTATUCA CMYNKOI — TOBCTOCTIHHOIO KepPaMiuHOIO
Yarieio i3 IMOPCTKYBATOI0 BHYTPIIIHLOIO ITIOBepXHeo. HeBeauKuil mmarTo-
YOK TBEPJOI PEUOBUHU IMOMIIIIAETHCA HA JHO CTYIKU i KOJIOBUMU PyXaMH
PO3TUPAETBCA MOBKAYUKOM IO BHYTPIIIHiX cTiHOK (MaJs. 16).

s poboTHM TpM BUCOKUX TeMIlepaTypaX BUKOPUCTOBYIOTH IIOpIle-
asaHoBUM mocyn. Ilopueasanoéa wawka — Ile TOHKOCTIHHUYM KepamMiuHUHI
IOCyZ, IpHUBHAUEHUIl CIeliaJbHO Aid BUIADIOBAHHA pigmH. Ii MOXK-
Ha Harpitm # He O0osTHCS, IO BOHA TpicHe. AKINO K HeOOXimHO Iy:Ke
CUJIBHO HaArpiBaTWM pPEYOBWHY B 3aKPUTIA IMOCYAWHi, BUKOPHUCTOBYIOTH
nopyensaHosuil muzeav. Yoro MosKHa HArpiBaTH B CIIEIiaJbHUX Iedax
no remueparypu 1200 °C. IIo6 mepecyHyTu rapadi MOpIEeJSHOBY YaIlIKy
a00 TOPIEJIAHOBUIL TUTeJIb, BUKOPUCTOBYIOTh MUZEAbHI WUNYi.

Man. 16. Mopapi6HeHHs
PEeUOBUH Y CTYMLi TOBKauMKOM

HarpisanbHi npunagn. bygosa nonym's

Bararo ximiuaux gociifiB moTpedyioTh HarpiBaHHA. ¥ XiMiuHUX J1ab0-
paTopisax HaiiuacTiliie BUKOPUCTOBYIOTH 2a306i nanvHuku (Man. 17, c. 22).
¥V rasoBux majJbHUKaX TOPUTHh NPUPOIHUI Tra3, AKWUN 3MIITyeEThCA 3 II0-
BiTpaAM y cuerniajbHi#l Kamepi. 3a3Buuail ras, 3MilIaHUN i3 JOCTATHBLOIO
KiJbKicTIO TOBiTPS, 3rOopsie 6JIaKUTHYBATUM IIOJYM’ AM, IO HE CBiTUTHCS,
TeMmeparypa axoro moxke mocaratu 1500 °C. SkKimo moBiTpa HeZJOCTATHBO,
TO MOJYM’d TMAJbHUKA CTAE€ SACKDPABO-3KOBTUM i YaJUTh.

)
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Man. 17. la30Bi nanbHWKK:

a — nanbHuK byH3eHa:
2 1 — TpybKa 3 oTBOpamu, 2 — 3acniHKa 3 OTBOpaMu

ONA HaOXOLKEHHs MnoBiTpA, 3 — TpybKa
AnA nopadi rasy;

3 6 — nanbHUK Teknio:
1 — Tpy6Ka, 2 — 3miwyBay, 3 — OWCK AnA perysno-
BaHHA MPUTOKY MNOBITPA, 4 — rBUHT ANA peryntoBaH-

a HA nopaui rasy, 5 — TpybKa AnA nogadi rasy
2
5 3 . . .
Y mrinpHUX JgabopaTopiAx uacrtiiie
4 BUKOPUCTOBYIOTh CHUPTOBI MaJSbHUKU —
6 cnupmiseku (Maa. 18). ¥ HUX TOPUTH eTH-

goBuii coupt. Ilonym’d COMpPTIiBKU «XO-

JopHilIe» 3a MOJayM’s ra30BOT0 MaJbHUKA,
#ioro tremmneparypa He nepeBuiiye 1200 °C. Inoxni ayma HarpiBaHHA KOpUC-
TYIOTHCA CIPECOBAHUM CYXUM IMaJbHUM — «CYXUM cmupToM» (Maj. 19).
Horo momym’s e «XoJIOAHiIIe» il [0 TOTrO K Ay:Ke YaJUTh.

SKIIo yBayKHO IOAUBUTUCA Ha IIOJNYyM s, TO MOKHA IIOMITHUTH JIe-
KiJibKa 30H, AKi BiAPiBHAIOTHCA 3a KOJBOPOM, a OT:Ke, 11 3a TeMIlepaTy-
poio (man. 20, 21). ¥V BHyTpimmHiii, HaWXOoJOAHIIIil, YacTUHi moayMm’ s
MOBiTPA TiNBKUM 3MimryeTbcss 3 rasoM abo BuUIapaMu CIUPTY, TaM Iie
He BigOyBaeThca ropinusa. CepenHsd dYacTHHA HOJYM’sd, IO CBITUTh-
cs,— 30HAa HEMOBHOTO 3ropAHHs. HaiiGiabIll rapAY0i0 € 30BHIIITHA YacTUHA
moJiyM’si — 30HAa IIOBHOTO 3TOPSHHSA IIaJbHOTO, BOHA Maii:ke OesbapBHa.

3—__
2
C D
1
Man. 18. CnupriBka: Man. 19. lMNpucTpin gna cnanoBaHHA CyXo-
1 — pe3epByap; 2 — KOBMNayoK; ro cnupty: 1 — TpuHora, 2 — niAcTaBKa;
3 — rHIiT; 4 — TpybKa 3 AMCKOM 3 — KOBMAYoK AnA raciHHA nonym’sa
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1 350 °C — I
6

a

ford

Man. 20. bygosa nonym'a:
1 — HamxonopgHiwa 30Ha; 2 — cepepHA Man. 21. MNopiBHAHHA TemnepaTypu Nonym's:
30Ha; 3 — Haurapauilwa, 30BHILIHA 30Ha a — ras’oBUIN NanbHWK; 6 — CNUpTIBKa

SK110 HEeoOXimHO HArPiTU IPEeaIMeT, TO HOTro CJIi[ IOMICTUTH Yy BePXHIO
YacTUHY HOJAyM’sl — TYIH, Je TeMIepaTypa HaWBuUIIA.

Jlerkozatimucti pigmau (JISP) — cunupr, OeH3WH, alleTOH — y KO-
HOMY pasi He MOKHA HarpiBaTu Ha BigkpuTomy mosym’i! BoHu 3a Takmx
YMOB MOXKYTh 3aviHATHUCA. Taki pigmHm HarpiBaroTh Tiabku(!) Ha elek-
TPUYHUX ILJIUTKAX i3 3aKPUTOIO CIIipaJLiIio.

HaBiTb y BepxHiin YaCTUHI NOMyM's HEMOXKJIMBO HarpiTy NpegmeT OO Temnepa-
Typu nonym'a. MNepepycim yepes Te WO Yy BENVKMX NpegMeTax TemnsioTa Ayxe
PO3CIlOETbCA, @ He KOHLIEHTPYETbCA B OAHIM Touyui. Hanpuknag, mig yac Ha-
rpiBaHHA Ha ra3oBOMY MalbHUKY TemnepaTtypa NpobipKu 3 peyoBMHOKW PigKO
nepesuwye 600 °C.

MapKkyBaHHA Hebe3neuyHux pe4vyoBuH. be3neka nig yac poboTn

B XiMiuHin nabopaTopii

IIBugKMii PO3BUTOK XiMiUHOI ITPOMUCJIOBOCTI CIIPUSE MOSABI BEJIMKOI
KiZbKOCTi pi3HOMAHITHUX PEUOBUH JJIA HOOYTOBUX i MPOMUCJIOBUX IIOTPED.
HedAKi peUOBUMHU CTAHOBJATH II€BHY HEOE3NEKY [JiA 3J0POB’S Ta KUTTH
adoauau. baraTto 3 HUX, Taki AK KUCJOTH i Jyru, y pasi moTpamnasaHHA
Ha MIKipy abo B 04Yi MOKYTH COPUYMHUTH IIOAPAasHEeHHS Ta HaBiTh Ximiu-
Hi omikm. A 6araTo pe4oBUH € Oy’Ke TOKCHUYHUMU, Y pasi moTpamaIsaHHdg
B OUXaJIbHI IIJIAXU ab0 POTOBY HOPOXKHUHY BOHU MOYKYTH CHPUUYMHUTH
TS)KKe oTpyeHHs. [leBHY HeOe3meKy CTaHOBJIATh XiMiYHO aKTUBHI, JIETKO-
3aiiMucTi Ta BUOyxOoHEOEe3MmeuHi PeUYOBUHUA.
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Y

1 2 3

6 7 8

Man. 22. OcHoBHi nonepeg)KyBasbHi Ta 3a60POHHI 3HaKU:
1 — «Hebe3neka»; 2 — «igKa pevoBuHa»;, 3 — «JlerkosaMmcTa peyoBrHa»; 4 — «Brbyxo-
Hebe3neyHa pevyoBuHa»; 5 — «lpautoBaTy B oKynapax»; 6 — «BorHeHebe3neuHo»;
7 — «PapioakTnBHiCcTb» (migBuweHa pagiauia); 8 — «Bucoka Hanpyra»; 9 — «JlazepHe
BUMPOMIiHIOBaHHA», 10 — «EnekTpomarHiTHe BUNPOMIHIOBaHHA»

9 10

s 3acTepe)keHHs IIPO HeOE3IIeKy 3aCTOCOBYIOTH MapKyBaHHSA pe-
YOBMH cHeIiagbHuMHU 3Hakamu (Man. 22). Ix sasBuuail so6paskaioTh Ha
eTUKEeTKaX i ymakoBkax. JacTo 3HaKU JOTIOBHIOIOTH CJIOBECHUMU 3acTepe-
JKeHHSAMH Ta IIPABUJIAMU KOPHCTYBAHHS. 1X 000B’sI3KOBO CJIiZ IPOYUTATH
Ta TOTPUMYBaTUCH.

PobGora B ximiuniii sabopaTopii 3aB:kKau MOB’si3aHA 3 MEBHOIO Hebes-
IIeKOI0, TOMY IIif Yac OOCIiZiB HeoOXigHO Ay:Ke 00epPesKHO IIOBOMUTHCS
3 XiMiYHMMU peaKTWBaMHU Ta OOJIAZHAHHSIM.

Oco0611BO 00epeskHUMU CJOiL OyTH Hif uac poOOoTH 3 HarpiBaJIbHUMN
npunagamu. 11lo6 YHMKHYTH OIIiKy IIif yac HarpiBaHHS XiMi4HOTO IIO-
CYIy, CJil BUKOPUCTOBYBATH CIlelliajibHe NPUIaAga — TPUMaui, ITUIIIT.
ITam’araiiTe, 1110 TapAYUN HOCYA HA BUTJIAL HiUuMM He BiapisHAeTbCA Bifg
xoJsiogaoro! KpiMm Toro, ocobyiuBi 3amobiskHi 3aX0au CJIif 3aCTOCOBYBATHU
Ipu HarpiBaHHI JIETKO3aWMUCTUX PEYOBUH.

Ilim yac BUKOHAHHA XiMiUHUX IOCIiZiB Iy:Ke BasKJINBO JOTPUMYBATHUCS
TeXHiKM eKciepuMeHTy. Lle momoMoike MOCATHYTH HPABUJILHOTO PE3yJIb-
TaTy ¥ 3amobirTy BMHMKHEHHIO CUTyAallili, HeOe3meuHuX AJd 340POB’ .
VBa)KHO BUBUYITH IpaBumJja 0es3meKku B XiMmMiuHiil sjgaboparopii Ta morpu-
myirech ix. ITam’saraiire, 1o OibIricTh aBapiit i moskerx y JgadopaTopisax
i Ha BUPOOHUIITBI BifOyBAIOTHCSA TOMAi, KOJU HEXTYIOTh IIMMH IIPOCTHMU
IpaBUJIaMHA.
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CnocTtepexeHHA N eKCNepuMeHT Yy Ximil

Ximisa 3aiMaeThCA MOMIYKOM, HAKOIMYEH-
HAM 1 cucTeMaTusalli€lo 3HaHb IIPO PEUYOBU-
HU. IlomyK i HaKONIMUYeHHA 3HAHb HEMOMKJIMBI
0e3 OBOJIOAIHHSA MeBHUMU METONAMMU ITi3HAHHSI,
cepesl AKUX MOYKHA BUIIJIUTU CIOCTEPEIKEHHS
Ta eKCIIePUMEHT.

IlepmiuMm MeTOnOM IIiBHAHHSA HaBKOJIUIII-
HBOTO CBiTY OYJIO CIIOCTEPEKEeHHS TiJI, pEeUOBUH
abo aBuii. CnocmepeixcenHs — 1ie IiJiecmps-
MOBaHe II CBifomMe CHPUHHATTA 00’ €KTa s
OTPUMAaHHA 3HAHb IPO HOr0 BJIACTHUBOCTI.

CmocrepeskeHHs Mae OyTH AaKTUBHUM.
IITo me osuauae? IlpuragatitTe, AK BU ixanaum
B aBTOOyCi Ta nmBusmucA y BikHO. SIKIo 3amu-
TaTW Bac, IO BigOyBaJiocs MiK APYroio i Tpe-
THOIO 3YIIMHKOIO, TO BU HaBPSAA YW 3MOKeETe
BimmoBicTu.

Yu MoKHa CcKasaTH, M0 BU IIPOBOIUIU
cuocrepekenHsa? Hi. Bu mpocro cmorasapanm
KpaeBuj. IKOM BU IiJieCHPAMOBAHO CIOCTEPi-
raJjiu caMe Te, IPO IO Bac 3alUTAJIN, TO JETKO
BigmoBisim 6 Ha 3alIMTAHHSI.

AJle MOKJIMBOCTI HAIIIOTO OpraHidaMy He
0eaMesKkHi: MU He 0auMMO MiKpPOCKOIiuHi
00’€KTH, eJeKTPUUYHHUI CTPyM, yJabTpadiosie-
TOBe BUIIPOMiHIOBaHHA i 111e 6arato uoro. Tomy
MU BUKOPHUCTOBYEMO pPi3HOMAaHiITHI npunadu
W npucmpoi: MiKPOCKOII, BOJBTMETD, JiHIAKY
rorto. Ilpmaagu HeMOBOM IIiJCHUJIIOIOTH HAIIli
opraHu YyTTs.

JlioguHa 3aBKIM CTaBUJa B3alUTaAHHI:
«AK?», «Homy?», «A 1o 6yme, AKIIO ... ?7».
Ja BimmoBigedt Ha IIi 3aTUTAHHA CAMUX JIUIIIE
CIIOCTepeXKeHb 3amajo. Mu MoKeMO HeCcKiH-
YeHHO IOBI'O CIIOCTepiraTm 3a Kpaljeio BOAU,
ajle IisHaeMoCsA TiJIbKU TPO 3TAaTHICTHL BOIU
BUIapoByBaTucsa. Mu He BU3HAUMMO, IO Bin-
OyBaeThCA 3 BOJOIO MPHM BUCOKiii TeMIiepary-
pi, YU TIPOBOAUTH BOHA EJEKTPUUHUIN CTPYM.
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s oTpuMaHHA BifmoBiAi HeoOXigHO BUKOHATU excnepumerm (Bix JaTuH.
experimentum — mpoba, mociaix). EKcnepuMeHT € cmoco6oM OTpUMaHHSA
3HAHb 1 MepeBipKM iCTUHHOCTI NPUNYIIEHb.

IIix yac excrepuMeHTIB CTBOPIOIOTHCA IeBHI ymoBu. O6’€KTH JOCJIi-
I)KeHHS HarpiBamoTb a00 0XO0JOIKYIOTh, IIOMIIAIOTh i Ipec, 3MIIIyIOTh
3 iHImMMMU pedyoBMHAMU abo Mif0OTh HAa HUX €JIeKTPUUYHUM CTPyMoM. EKc-
IepPUMEHT HEPO3PUBHO OB’ A3aHUM 3i CIOCTEPEIKEHHAM, OCKiJIbKY 3MiHM,
mio BimOyBaroThbcsi 3 00’€KTOM, HeoOXimHO cmocrepiratu. ExcmepumeHT
Ma€e TPOBOAUTUCS 3 MEBHOIO MeTolo I BimOyBaTumcs 3a 3as3maJieriib CKJia-
IeHUM IIJIaHOM.

ExcnepuMeHT MoKe OyTu peasbHUM i yABHuMM. Jlo peui, icHyBamHA
HaWapiOHIIINX YaCTMHOK PEUOBMHU — aTOMIiB — yIleplie OyJIO JoBeJeHe
aaTuyHUM (inocopom [emMoKpiTOM came 3a AOMOMOTOIO YABHOTO €KC-
ePUMEHTY.

Omnucyiouu Ta MOPiBHIOIOUM SBUINA, AKi clocTepiraim, MU MOYKEMO
BUJIJIUTY TEBHI 3aKoHoMipHocmi. Bu, 3BicHO, momiuajm, 110 B rapAdii
BOJZIi IIYKOP PO3UUHAETHCSA IIBUMIIE, HidK Yy XOJOTHINA.

Bu cmocrepiranu, AK ip:KaBiOTh 3ajUINeHi IIif AOIeM 3aJIidHi BuU-
pobu. A cpibsio Ta 3070TO He «boATBCA» Boau. IlomiOHI cmocTepeskeHHA
OiZBOASATH Hac A0 BUCHOBKY IIPO Te, IO B TapAYiil BOJAi PeYOBUHU PO3-
YMHAOTHCS IITBUAIIE, a MeTaJ BUABJIAIOTH Pi3HY aKTUBHICTH HIPU B3a-
eMozil 3 BOIOIO.

s Toro 11106 MOACHUTH OTPUMAaHi GaKkTi, MU OyAyeMO IPUIYIIIeHH,
abo zinome3y (Bix rpem. NYNOTNECLC — IigcraBa, IPUIYIIeHHA). Byan-
dAKa rimoresa Mae OyTu TiATBepAKeHA eKCIIePUMEHTAJJIbHO.

IoBemeHe HpUIYIeHHS IlepecTae OyTH TimoTe30l0 i cTae Teopiero.
Teopis — 1l KOMILJIEKC IMOTJIAAIB a00 AYMOK, SAKHU OIUCYE, IOACHIOE
i mepenbauae AKi-HeOynp sBuina. Teopia Moske OyTH CTBOpeHa Ha IMin-
cTaBi HM3KM eKCIepHMeHTiB. AJje JedAKi Teopii Oyjin BUBeIEHI CIOUYATKY
TEOPETUYHO i JIMINIe TIOTIM IepeBipeHi mociizaMm Ta CIOCTEpPEKEeHHAMU,
AK, HaIIpUKJIag, HatiBaskauBimui y ximii Ilepiogumunuii sakox . I. Men-
ZieJjieeBa.

Ilig yac maBuaHHsS B IMKOJIi Ta BIPOAOBYK CBOTO KUTTS BaM He-
OTHOPA30BO JOBENETHCS CIIOCTEPiraTu i eKCIepUMEHTYBaTU. BiJabIricTs
3HAHb IIPO BJACTUBOCTI PeUYOBUH, Teopil Ta 3aKOHM OyJaM OTPHUMAaHiI Ta
BiIKPUTi eKcIlepuMeHTaJabHO. | BU TaKOK YaCTUHY CBOIX ITiBHAHBb y Ximii
oTpuMyBaTuMeTe ab0 HimTBepIKyBaTUMeTe, 3MiCHIOIOUN eKCIePUMEeHTH!
caMOCTi#iHO abo0 cIocTepiraiouu 3a AissMU BUNTeIA. Y MiHHSA CIlocTepiraTu
i poOUTH BUCHOBKH, I'DYHTYIOUKUCH HA CBOIX CIIOCTEPEKEHHIX, (DOPMYJIIO-
BaTHU TiIloTe3u ¥ BiZICTOIOBATH CBOI MOIJIAAYM — HaWBaKJIUBINIL sSKOCTi
OyOb-AKOl JIOAWHU.
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BucHOBKM:

-
.

[ina npoBefeHHA XiMiYHUX eKCnepUMeHTIB BUKOPUCTOBYIOTb creLianbHi
nocyg, NPUcCTpoi Ta npunagmn. KoXXH1Mm npucTpin Ta npunag BUKOPUCTOBY-
I0Tb 3@ NEBHVM MPU3HAYEHHAM i3 JOTPMMaHHAM BiAMOBIAHNX NpaBWi.
[lnAa HarpiBaHHA BMKOPMWCTOBYIOTb ra3oBi ManbHMKK, CMUPTIBKM abo cyxe
nanbHe. [a30Bi NanbHVKM [O3BONAOTb HarpiBaTy npeameTy M peyoBUHU
[o Buwoi Temnepatypu. Mpu HarpiBaHHi NPo6ipKy abo iHLWe Tino, Wo Ha-
rpiBaloTb, Cflii TPMMaTW y BEPXHill YaCTUHI MONYyM'A, OCKINbKM B HbOMY
HalnBuLla Temnepartypa.

Mpwu poboTi B XiMiuHin nabopaTopii cnif AOTPUMYBATUCA MEBHUX NpPaBuI
6e3nekn, 6paTv Ao yBaru 3anobiKHi MO3HAUYKM Ha peakTMBax Ta npep-
MeTax.

[ns pocnig>KeHHA peyoBWH MepepyciM NPOBOAATb CMOCTEPEXEHHA abo
eKcrnepumeHT (He036POEHNM OKOM abo BUKOPUCTOBYIOUM CnelianbHi npu-
napan). TpYHTYIOUNCb Ha pesynbratax AoC/iaxeHb, GOPMYNIOTb FinoTesu.
EkcneprmeHTanbHO JoBefeHi rinotesn CTaloTb OCHOBOI 3aKOHIB Ta y3a-
ranbHIOITbCA B TeOpii.

KOHTpONbHI 3anuTaHHA

3 AKNX mMaTepianiB HanyacTilwe BUrOTOBAAOTb XiMiYHUIA nocyn?

[na yoro npusHayeHi: 1) npobipky; 2) konbw; 3) mipHUN LmniHap; 4) nop-
LileNiAHOBA YalliKa; 5) cTynka?

Ha3BiTb OCHOBHI YaCTVHW TAGOPATOPHOrO LUTATKBA.

Yum XiMiYHUI nocyA BiApPi3HAETbCA Bif 3BUYANHOTO CKIAHOINO KYXOHHOro
nocygy?

flke obnagHaHHA BYKOPUCTOBYIOTb ANIA HArpiBaHHA y nabopatopii? Akui
NPUCTPIN Aa€ HaNBULLY TemnepaTypy nonym'a?

AKi yaCcTVHW Nonym’A MaloTb HaMBULLY Ta HaNHMXYY TemnepaTtypy?

3aBgaHHA ANA 3aCBOEHHA MaTtepiany

1.

2.

3%,

Yomy B nonym’i manbHMKa Npobipka Moxe TPICHYTM, AKLLO 330BHI Ha Hiil
€ Kpanni Bogn?

AKLO B nonym’a ra3oBoro nasibHMKa BHECTV TOHKUIM MigHUI ApiT, TO NOro
KIHUMK OMNMaBnAETbCA, a AKLWO BENMKY MigHY MIacTMHKY, TO BOHA TiNbKK
HarpiBa€eTbcA. fIK Le MoxHa noacH1T? (TemnepaTtypa nnaBneHHA Midi cTa-
HoBuUTb 1083 °C.)

Y KabiHeTi XimiT fy>ke BaXKNMBO JOTPUMYBaTUCA NpaBun 6e3nekun. Ane ix Tak
BaXKKO BUBUMTK! BrABITb BUHaXiANMBICTb i TBOPYICTb — CKNaAiTb po3no-
BiAb, BiplW abo 3pobiTb ManioHOK, AKi JOMOMOXYTb BaM i BallMM APY3AM
nerko 3anam’aTaTti Ui npasuna.
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| Mpasuna 6e3nekun nig Yyac poboTn B KabiHeTi Ximil.
¢ [lpunomm poboTn 3 XimiyHUM obnagHaAHHAM

Kabimer ximii — Ie HeBesmKa Ximiuma jgaboparopis. ¥ HbOMY BaM
IOoBeIeThCA MPOBOAUTHU 0e3yiu mocaigiB. Pobora Oyme 6e3meuHoio AJIsd Bac
i 1A OTOUYHUMX, AKIIO JOTPUMYBATUCA IMPOCTUX ITPABUJI.

1. PoboTry mounHaiiTe 3 BUBUYEHHSA OIMCY AOCJIiAiB i TiIbKU 3 HO3BOJY
BUHNTEJIsI. BUKOHY#ITe TiJIBKM Ti mOCTimu, IO HABEJEHO B OIIUCI.

2. Ilepen po6OTOIO0 OOATHITH 3aXWCHUU XaJjaT, a TaKOXK PYKABUUKU
Ta OKYyJaApU (AKIITO BOHU HeoOXimHi).

3. Ilig uac poboTH HmiATPUMYIiTE UHMCTOTY Ta IMOPAAOK Ha POOOUOMY
micii. ITicas poboTu moMMIiTe BUKOPMCTAHHI IIOCY[ i BUMHUIITE PYKH
3 MHJIOM.

4. Tlig yac BUKOHAHHS POOOTU He PO3MOBJIANTE, He 3aliMaiiTecs CTO-
POHHIMU cHpaBaMu Ta He BigBOJIiKaWTe Cycimis.

5. KoskHa eMHIicTh i3 peakTmBaMu 000B’SA3KOBO IMOBMHHA MaTU €THU-
KeTKy 3 Has3Boio abo (opmyso0 peakTuBy. He BUKOpPUCTOBYIiTe €MHOCTL
3 peaKTHBaMM, Ha AKUX BiJ[CyTHA eTUKETKA.

6. BigkpuBiiiu 0aHKY 3 peaKTUBOM, He KJaJAiTh KOPOK Ha CTiJ 60KOM,
a KJamiTh HOT0 JOTOPYW HU30M.

7. PeakTuBU AJIA AOCJHiAiB cjaim OpaTy TiaIbKM B KiJIBKOCTi, Imepen-
OaueHil B ommci mociimy. SajJUINIKM B3ATOTO PEaKTHUBY HE MOKHA 3JIU-
BaTu (3cuIlaTu) Hasajd y IIOCYIUHY, e BiH 30epirascs, a cjaig momimiatu
B cIeliaJbHy OaHKY AJA BiZXOmiB.

8. Hikosu He OepiTh peakTuBU PYyKa-
MU, KOPUCTYHUTECH AJIA IBOTO CHEeIliaJlbHU’-
MU JIOMKE€UKaMU, InareaaMu abo ImiHIle-
TaMu.

9. HanwmBawum pigmHU, TOCYIUHY
3 peakTuBOM O0epiTh Tak, IT00 eTHKeTKa
Oyna cupsmoBaHa Bropy (mas. 23). 3Hi-
MalTe Kpamjaio 3 Kpalo INUAKU IIOCYOou-
HH1, OCKiJIBKM PigWHA CTiKaTUMe II0 CKJIY
i mcyBaTuMme eTHKETKY abo MOiKe IIo-
MmMKOAUTN IMKipy pyk. Habuparu pigmmy
i3 MOCYAWHYU MOJKHA TAKOK 34 JTOIIOMOTOIO
minmeTKH.

10. XimiuHi peaKTuBU He MOMKHA KY-
miTyBatu. lle cTocyeThcs HaBiTh TUX PeYO-
Man. 23. flk npaBunbHO BUH, AKi B HIOBCAKIEHHOMY JKHUTTi B:KUBa-

Hanueatn piauHy I0ThCA B I'KY (KYXOHHA CiJb, IIYKOP, OIIET).
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11. fKIimo Bu XoueTe IMepeBipuTH 3amax
PeakTuBy, HIiKOJIU He HiTHOCHTE IMOCYINHY
IO 00auu4Ysi, a, YTPUMYIOUH il HA MeBHiH
BifcTaHi, cupaMyliTe pyXaMu PYKHU IIOBi-
TPA HAJ MOCYAMHOI0 Yy HAIPAMKY OO0 cebe
(mam. 24).

12. [lng marpiBaHHA PO3YUHIB y IIPO-
O0ipii KopucTyiiTech TpPOOipKOTpUMAUEM.
VBasKHO CcTe:KTe 3a THUM, II0O OTBip mpo-
O0ipku OyB cmpsMoBaHUWU yOiK Bim Bac Ta
iHmMX ocib, OCKiMbKU piAMHA BHACIiZOK
meperpiBaHHA MOXKe BUXJIIOIIHYTHUCH i3 IPo-
OipKuH.

13. IIpobGipka, 110 HarpiBaeTbCcA B IIO-
aym’i, 330BHI Mae OyTu abCOJIIOTHO CYXOIO.
H.I06 YHUKHYTH ngperpiBaHHﬂ, CHOYATKY Man. 24. ik NpaBAnbHO
piBHOMipHO mporpiBaiiTe BciO IIPOOipKY, MepeBipATM 3amax peakTuy
pyxamoum Hei0 B moJyM’i Bropy i BHUS,

a moTriM HarpiBaifiTe ii BMiCT 3HUB3Y.

14. He sarnapmaiiTe B IpoOipKy, B sIKili HarpiBaeTbesa pigsuHa. He Ha-
XUJIANTECA HAJ IOCYAWHOIO, B AKY HaAJWBAIOTh AKYy-HEOyIb piauHy,
OCKiJIbKU OPi0OHI KpameslbKU MOKYTh IIOTpanuTu B oui. Kpare ogarayTu
3aXVCHI OKYJISIPHU.

15. Tapaunii mocy Ha BUTJIAL He Bigpisusaersea Bif xomomguoro. Ilepr
HiK y3ATHU IIOCYJ PYKOIO, MepeKoHalTecs, 110 BiH OXOJIOB.

16. ITig yac poboTu 3 po3UMHAME KHCJOT i JyriB cTeXTe 3a THUM,
00 BOHM He IIOTPAIMJN Ha IIKipy # omdAr. AKImo BUOagKOBO IIPO-
JIIETE KUCJOTY Ha PYKHU, HEeraiHO 3MUiiTe i BOAOIO i mPOTPiTH PyKHM
posbaBIeHNM PO3UYMHOM COAM. ¥ pasi moTpamJsaHHS Ha IIKipy PO3UUHY
JYTy Bigpasy K 3MuiiTe Oro BOAOIO i IPOTPITH Ile Miciie po3baBIeHUM
po3umHOM OOPHOI KMCJIOTH.

17. YV pasi morpanasgHHA IIKMX PO3UYUHIB B 0Ui HEOOXigHO HeramHO
MIPOMUTH iX IIiJi CTPyMeHeM BOIM, HAXUJIUBIINCH HAJ PAaKOBUHOIO.

18. fximo Bu pos30uiu IOCYyH 3 XiMiUHMMHN peakTHUBaMH, yJIaMKHU
MOKHa BUKHIATH TiJIbKM B CIEI[iaJbHNI 0ax AJS CMIiTTH.

2
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BCTYN
MPAKTUYHA POBOTA Ne 1
MpaBuna 6e3nekn nig yac po6otTn B KabiHeTi Ximil. @

MpuiioMmn noBomXeHHA 3 NaboOpPaTOPHMM NOCYAOM,
IUTaTUBOM i HarpisHuMn npunapgamu. byaosa nonym’s

O6nadHaHHA: CIUPTiBKA, CipHUKH, Jab0OpaTOPHUMA IIITaTUB, HAGIp Xi-
MiYHOTO ImoCyny.

1. IlpaBuna Ge3mexku
Busuits npaBuia 6es3neku mig uac poboTu B Kabimeri ximii (c. 28—29).

2. O3HAllOMJIEeHHA 3 Ja00pPaTOPHUM IOCYIOM

1. PosrisHbTe BUAAHUNA BaM JJabOpaTOPHUI MOCY, IpUragaiiTe Ha3By
Ta MPU3HAUEHHA KOYKHOTO IpPeIMeTa.

2. HasBiTh XiMiuHUH mOCY[, AKUN BUKOPUCTOBYIOTH JIJisi HAarpiBaHHSA
peaxTuBiB Ta JJis BUMipiOBaHHS 00’€MiB piguH.

3. BukopucToByoun BiAmoBigHMII IOCYI i peaKTHUBU, BUKOHAMTEe TaKi
mii: y mpoOipKy HacHITe INIaTeJeM HeBeJUKY KiJbKicTh coJi, JojmiiTe
B Hel HEBEJIUWKY KiJBKIiCTh AMCTHJIHLOBAHOI BOAU Ta CTPYIUIyHATEe MPOOipKY
10 TIOBHOT'O PO3YMHEHHS COJIi.

3. Pobora 3 1a00opaTOPpHUM IITATHBOM

CrpuskHeBuil nabopatopuuii mratu (Man. 14, c. 20) ckiaagaeTbes
3 BaKKOl IiJICTAaBKM i BEePTHUKAJILHOTO CTPUIKHS, OO AKOTO 3a ITOIOMO-
TOI0 3aTHUCKAUiB KpinadAThcAa Jgankum Ta Kiabigda. IllTatus nmpusHauveHO
OJA CKJAMAHHSA Pi3HOMAaHITHHX YCTAHOBOK i MpuJiagiB. 3a MOIOMOIOIO

a 6 8
Man. 25. Pi3Hi cnocobu 3aKpinneHHa NpegMeTiB Ha WTaTMBi 3a JOMOMOrOK Kifbls
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Man. 26. HarpiBaHHA Konbwu Man. 27. 3akpinneHHs konbw B nanui:
NasnbHUKOM Ha MeTaneBin citui a — MpPaBUNbHO; 6 — HenpaBUIbHO

JIATIOK Ha INTAaTUBi 3aKPIiMJIIOI0OTHCI TPOOIPKU, KOJOU, XOJOAUIBLHUKU.
VY Kinbie momimiaroThes JiMKM, KOJOM Ta IIOPIEJNISHOBI YAIIKMH.

1. 3akpimiTe Ha cTpu:KkHiI mITatuBa Kiablle. Kinblle BUKOPUCTOBY-
IOTh [AJIs PO3MIIlleHHA B HHOMY IIPEAMETIiB i3 HeIJIaCKUM MHOM. 3aKpi-
OiTh y Kingpmi JifiKy abo IOPIeJSHOBY YaIIKy, AK IIOKasaHO Ha Ma-
JIOHKY 25 a, 6. 1A nesaKkux eKCIePUMEHTIB IpeJMeTH B KiJIbIli MOKHAa
3aKkpilroBaTy B iHIIMKA cmocid (maa. 25, 8).

2. TloxkaamiTes Ha KiJgblie MeTajeBy CiTKy, a Ha Hel mocTraBTe ILIOC-
KOJOHHY KOJIOY, SIK IIOKa3aHOo Ha MaJoHKY 26. Y Takuii cmocid mMosxHa
HarpiBaTu KoJi0y HaJbHHUKOM. 3aBOAKM MeTaJIeBill citii mim wac mHarpi-
BaHHSA IOJYM’ sl MaJbHUKA HE TOPKAETHCA CTIHOK Koa0u. MixK moaym’ am
i KoyI00I0 BUHWKAE IPOIITAPOK 3 rapAYoro MOBITpA — Tak 3BaHa IIOBi-
Tpana OaHs. Ile crmpuse GigbIT PiBHOMipHOMY IIPOTPiBaHHIO CKJISHOTO
mocyny. Kepamiunumii mocyn (mmopiieJsiHOBa YAalllKa, ITOPIEJISHOBUMN TU-
rejib) CTiHKimMWHA [0 HArpiBaHHS, TOMY HOTO BCTAHOBJIIOIOTH 0e3 CiTKH.

3. 3aKpimiTh JanKky Ha IITATHBI 3a JOIIOMOI'0OI0 3aTHCKada. 3aKPilliTh
y Jamii mratuBa MPo6ipKy abo KoJoy.

IIpobGipry Tpeba 3aTHCHYTH IOCUTL TYro, miob6 ii moxxkHa OyJio mpo-
KPYTUTH 3 HEBEJIUKUM 3yCHUIAM. [[y:Ke CHJIbHO 3aTHUCKATU MPOOipKY
He MOJKHA, OCKIJIbKM BOHA MOXKe TpicHyTu. Halikpaire mig yac 3akpinjieH-
HS OPOOIPKM CHOYATKY CTUCHYTHU JIATIKY MaJbIAMM, & IOTIiM 3aKPyTUTH
Ha Hill TBUHT, IOKM BiH He mIepecTaHe BiibHO obepTaTucsd.

ITpobGipku i KoJOU 3aTHCKAIOTh Y JIAIIIL ITOOJN3Yy OTBOPY, ajie He 0ixsa
caMoro Kparo ropJsa Koubou (Mana. 27). OGepratrouum 3aTuckad y mydTi,
MOKHAa II0-PiBHOMY Opi€eHTyBaTu KOJIOY 3aJIe’KHO BiJ HeoOXimHOl KOH-
cTPYKIii mpuiaany (man. 28, c. 32).

WWWw. e-ranok. com.uy

€ rRANOK



BCTYN

, Z , Z

Man. 28. 3akpinneHy Konby mMoxxHa OpiEHTYBaTV MO-pi3HOMY,
obepTatoun 3aTnckay y MydTi

4. 3amaJsioiiTe B 30IuTi 3i0paHi BaMu TPUCTPOI, MiATUNIITE AeTasi
Ha MaJIIOHKaXx.

4. BynoBa Ja60opaTopHOi CIUPTIiBKHU
CnoupriBka (maja. 18, c. 22) € HarpiBaJbHUM OPUJIAAOM, AKUN HaM-
YacTillle BUKOPUCTOBYETLCS B IIIKOJIi. BoHa CKJIaZAa€eThCAd 3 TOBCTOCTiH-
HOTO CKJISHOTO pe3epByapy, AKUU 3allOBHIOETHCA CIOUPTOM, i KOBIAUKAa.
V cnmpTr 3aHYDIOETHCSA I'HIT, BUTOTOBJIEHHH 31 CKpPyYeHHX HUTOK. [ HIT
YTPHUMYETHCA B OTBOPL pe3epByapy CIelliaJbHOI0 TPYOKO 3 AucKoM. IHomi
CIIMPTiBKA MAae€ CIeliaJbHY IIifICTABKY 3 TOBCTOTO IPOTY.
CoupT mpocouye T'HIT, ImifHiMamuYuCch HUM yTOPYy, i BHUIIAPOBYETHCA
3 Moro Kiumd. Bumapu coupTy MOMKHA MiANAIUTHA CipHUKOM abo CKim-
kKoo (Maja. 29). ¥V sxomHoMy pasi He MOKHA 3allajOBATH CIHUPTIBKY Bifx
moJyM’s iHIIOI COUPTiBKU, OCKIiJIBKYU B I[bOMY BH-
MagKy COUPT MOXKe Po3juTucs i cmamaxuytu! g
TOTO 1100 3aracUTHU CIUPTIBKY, CJIiJ HAAATHYTHU Ha
Hel KOBNAYOK, AKUU MEePEKPUBAE JOCTYH IOBIiTPS.
HyTu Ha moaym’s CIUPTiIBKK He MOKHA!
CrupriBKa Mae OyTH 3allOBHEHOIO CIPTOM He
MeHIIle HiK Ha ABi TperuHm cBoro ob’emy. AKII0
moJIyM’ I 3MEHIITYEThCA, a THIT MOYMHAE TIiTH, CJIIiI
3aracUTH CHUPTIBKY i HOJUTU CIUPT.
SKio cuupTriBKa, 1[0 TOPUTH, yoajia i po3ou-
Jacsi, a CIIUPT, IO PO3JUBCA, IIPOMAOBIKY€E IOpiTH,
Man. 29. ik npaBunbHO MOJIyM’s CJIiJ 3aracUTH, HAKPUBIIHN IIYIKOIO TKAa-
nignanuTy CnnpTiBky HUHOIO a00 3aCUIIaBIIIU IIiCKOM.
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3aMaJIoiiTe B 30IIUTI COMPTIBKY i migmmmiTh il CKJIaZOBiI YaCTHUHU.

5. BymoBa moxym’s

1. Bamanits cnupriBKy (abo cyxe majabHe, ab0 CBiUKy) CipHUKOM.
A mporo migHeciTh 3amajieHWII CipHUK IO T'HOTA.

2. PosryisgabTe mMOJIyM’ s, BU3HAUTEe B HbOMY pisHi 3ouu (Mmas. 20, c. 23).
V sakiit 30HiI Temmeparypa HaiiBuia?

3. 3amaiioiiTe OyZOBY IIOJyM s B 30IINTi, IO3HAUTE HOTO 30HU.

4. BueciTs y mosyMm’ss OZHOYACHO [OBi CKIiIKW: OAHY — B HHUIKHIO
YacTUHY, APYTY — Yy BEPXHIO HOT0 YacTUHY. ¥ AKOMY BHUIIQIKY CKillKa
saviHanaca msupgire? Yomy?

5. 3araciTh COUPTIBKY, HAKPUBIIN IOJYM’ S KOBIAUKOM.

6. ®opmMyTIOBaHHSA BHCHOBKIB
3a pesyJbTaTaMU HPAKTUYHOI POOOTH 3POOITH BUCHOBKU.
IIpu ¢dopmysoBaHHI BHCHOBKIB BUKOPUCTOBYHTE BigmoBimi Ha 3a-
OUTAHHA:
1. flka peuyoBuHa roputb y cnupTiBLi?
2.  Yum ropuTb y cnupTiBLi FHIT i AKa NOro ponb?
3. Yomy He MOXKHa HaxMAATU CAMPTIBKY Mig Yac nignanoBaHHA?
4. Yomy He MOXHa MignantoBaT! CNMPTIBKY Bif iHLOI, BXe nignaneHoi?
5. Y AKy YacTuHy nonym’a ciig nomilaT NpeameT, AKUN HeobxXigHoO HarpiT?
Yomy?
YoMy He MOXHa TOpKaTMCs 4HOM MPOGIpKM A0 FHOTa CMPTIBKK?
7. [nAa yoro 3acTocoByOTb MydTY, 3aTWUCKaY, KifbLie Ha WTaTUBI?
8. Yum 3arpoxxye 3aHafToO CuibHe i 3aHaATO Ccnabke 3aTCKaHHA Konbu B 3a-
THCKaui?
9. Yomy npm HarpiBaHHi CKAAHWUX NOCYAVH MaIbHUKOM HeOOXiAHO BUKOPWC-
TOBYBaTW MeTaneBy CiTKy?

o
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TEMA 1.
MOYATKOBI XIMIYHI NMOHATTA

Y ubomy po3gini Bu Ai3HaETeCh...

e Yy UOMY NOJIATAE BiAMIHHICTb MiXK TiSIOM i PEUOBUNHOIO;
*  YUM BIifpi3HAIOTbCA PEYOBMHN BiJ MaTepianis;

* YUM BIifpPIi3HAETbCA 3ani30 Big 60POLHa;

e UM MOXHa BiJOKpemMuUTu LyKop Bif coni;

e i3 YOro CKnafjawTbCA PEYOBUHY;

*  YUM BIifpIi3HAOTbCA aTOMU Bif, MONEKYST;

e 3BiIKM XiMIKWN Oi3HANVCA HA3BU eNIeMEeHTIB;

e AKa LWMaprajka Hankpawa Ha KOHTPOJSIbHUX i3 XiMil;
e AK MOXHa CMifIKyBaTuCA 3 XiMiKOM 3 nyiemeHi Tymb6a-tom6a;
e AK 3BaXKWTU aTOM;

e YOMY Macu aTOMIB BifjHOCHi;

o AKy iHbopMaLio MicTUTb XimiyHa Ppopmyna;

e Y¥M BIipPI3HAETbCA KMNCEHb Bi O30HY;

e AK CKnagawTb GOPMYNN PEYOBUH;

e AK 3anNuUCYIOTb XiMiyHI npouecuy;

e 4y bGarato meTanis y npupogi.

§ 4. PeyoBuHM Ta ixHi $pi3nyHi BnacTuBocTi

PeuosuHa. Matepian. Tino

Vei mpegmeTn, 10 OTOUYIOTH HAC, HABMBAIOTHCA (PiSUULHUMU MiILAMU
a6o mpocto miaamu. Tira MOKYTs OyTH IPUPOSHUMU, HanpukJaan, CoHile,
KaMiHb, 3€pHO, CHiKMHKA, ab0 CTBOPEHUMM JIOJMHOK — KHHUIra, M A4,
Basa, aBToM006isb. Te, 3 4Oro yTBOpEHE Tijo, HABUBAIOTH peuosuHo. Ha-
MPUKJIAM, IIBAXYW BUPOOJIEHO i3 3aaisa, M’ a4 — i3 rymu, Basy — 3i cKJa,
cBiuKM — 3 BOCKYy ab0o mapadiny. 3aimizo, ryma, ckKJio, mapadin — 1e
PEYOBMHU.
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§ 4. PeyoBnHU Ta ixHi $i3nyHi BRacTMBOCTI

Timxo

ITam’ aTHUK

Basza

ey

A ¥

Irpamka

Marepiax @ Bponsa

ITopuensaua

CkJo

PeuoBuna

VYTBOpIOETHCSA

opu 3MilTyBaHHL
Ta CIJIaBJAAHHI Mimi
3 0JIOBOM

Y TBOpIOETHCA IPU
3MinryBaHHi Ta cmi-
KaHHi ryivHY 3 mic-
KOM TOIII0

YTBOpIOETHCS TpU
3MimryBaHHI Ta
CIIABJISTHHI IiCKY i3
COJI0I0 Ta BaITHAKOM

Man. 30. Tina BUrotoBnAlTb i3 MaTepianis, a matepiann —
Le iHAVBiAyanbHi peyoBUHM abo ix cymiui

Isoni, onucyrouu Te, 3 4oro 3pobJeHe Tijio, BUKOPUCTOBYIOTh TEPMiH
«Mmarepians. Mamepian — 1e pedoBuHa (ab0 CyMiIll peUOBHH), SAKa BU-
KOPUCTOBYETHCA JIOAUHOIO NJIsi BUTOTOBJIeHHA npenametiB (mas. 30). Ha-
mpuKJIan, GyHZaMeHT OyAWHKIB (Tiso) 3anmBaioTh GeToHOM (MaTepiau),
a 0eTOH BUTIOTOBJISIOTH i3 IIeMEHTY, IicKy Ta Boau (peuoBumH). Hacto
Ha3BU MaTepiaiiB i peuoBuH 36irarorbesa. Hanpukian, As BUTOTOBJIEHHS
IBAXiB BUKOPUCTOBYIOTh 3aJIid0. ¥ TaKOMY BUIIAAKY «3aJi30» II03HAUAE
i marepiai, i pedoBuUHY.

Koxxue Timo mae meBHi macy, 06’eM, I'yCTHHY Ta BJIACTHUBOCTi, TOOTO
O3HAKH, 3a AKUMMN BOHO BiApisHsdeThbcsa Bim iHimmmx Tig abo moxmidbme mo
Hux. Ha manmoHKYy 31 300paskeHi Tisa, BUroToBJieHi i3 3asiza. BoHu

SOSY

Man. 31. Tina, BurotosneHi i3 3aniza. BoHu Bigpi3HAOTLCA 32 GOPMOIO Ta NPU3HAYEHHAM,
ane nopi6Hi 3a BNacTMBOCTAMU: TBEPAi, HEPO3UMHHI Yy BOfi, CiPOro Kosibopy, TYromnnaski,
NPOBOAATb E€NEKTPUYHUIA CTPYM i MaloTb MeTaniyHuin 6IncK
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

0006

nnacmmaca CKJ10 3anizo OepesuHa 2yma

Man. 32. Tina ogHakoBoro po3mipy i popmu, ane BUrOTOBMIEHI 3 PI3HUX PEUYOBUH.
IX MOXHa PO3Pi3HMTM 33 30BHILLIHIM BUIMALOM Ta BNacTMBOCTAMMU

BipisHAIOTHCA 3a (popMOIO Ta po3MipaMu, ajie MAlOTh IIiJly HU3KY OJHA-
KOBUX BJIACTUBOCTEH, 3yMOBJIEHNUX THUM, II[0 BCi BOHI BUTOTOBJIeH] 3 OqHi€el
i Tiei & peuoBuHU. OT!Ke, (Pi3UUHI TiNa, YTBOPEHi Ti€l0 caMOi0 PEYOBUHOIO,
MAalOTh IMOAi0OHI BJIACTHBOCTI.

Tina, so0paskeHi Ha MaJIOHKY 32, MalOTh OJHAKOBI GopmMmy i 00’eM,
ajJie BUTOTOBJIEHI 3 PidHMX peuoBMH. BoHM MaioTh PiBHUII KOJIp, CKJSHA
KyJisi — IIPO30pa, a 3ajJidHa Mae MeTaJiuHUi OJNCK i IPUTATYETHCSI Mar-
HiTOM. PeuoBuHM, 3 AKMX BUTOTOBJIEHI IIi KYJIbKHU, MAIOTh PidHY I'YCTUHY,
TOMY SKIIO iX IOMICTHUTH y BOALY, TO KYyJIbKa 3 JepeBUHU Oyne IJIaBaTH
Ha TOBepxHi, a iHmri moTroHyTh. I'yMOBa i miaacTmMacoBa TPYy’KHi, AKIIO
iX KMHYTH Ha OiAJOTy, BOHU OyAyTh HmigcTpuOyBaTu. A CKJISHA KyJIbKa
mopu IIboMy Mo:ske posbutucs. Otrike, ¢Gisuuni Tina, yTBOpeHi pisHuMH
pEeYOBMHAMM, MOMKYTh MaTU OJHAKOBY (opMy, aje BOHU O0OOB’A3ZKOBO
BiIpi3HAIOTHCA 3a CBOIMU BJIACTUBOCTAMMU.

Di3nyHi BNacTMBOCTI peyoBUH

Baacmugocmi pevoguH — Iie O3HAKM, 38 AKUMU BOHU BiPiBHAIOTHCS
omHa Bim oxHol abo moxmiOHiI Mis coboro. BusHauwmBIIKM OCHOBHI O3HA-
KM Ta BiIMiHHOCTI pPeYOBWMH, MM 3MOKEMO iX OIIMCYBATU, PO3PiZHATH
i sacrocoByBaTu. llocaimnTy pevyoBUMHY — Ile O3HAYAE Ji3HATHCA IIPO il
BJIACTUBOCTi. P03pisHAOTL (isuuni i ximiyHi BmacTuBocTi. PizuuHi Biac-
TUBOCTI XapaKTepuayioTh aBuira (abo mporiecu), B SKUX He BiOyBaeTbCcs
IIEPEeTBOPEHHA PEUOBUH OMHA HA OIHY.

Ho @isuuHux BIACTUBOCTEN PEUOBUH HaJeKaTh KOJip, 3amax, CMakK,
3IaTHICTHL 3MiHIOBATU arperaTHUil cTaH (BOHA XapaKTepPU3YETHCA TeMIIe-
paTypolo IJIaBJIEHHS Ta KUITIHHA), TYCTUHA, 3JaTHICTh ITPOBOJAUTH €JIEK-
TPUYHUN CTPYM i TEIJIOTY, PO3UMHHICTH Yy BOMi, IIJIACTUYHICTH TOIIO.
Hanpurnaazn, 3a sBuuaiiHnX yMOB Boja — Iie Oes0apBHA pigmHa 6e3 cMaKy
Ta 3anaxy, ska 3amepsae npu 0 °C, kunuts npu 100 °C, morano mpo-
BOAUTH €JEKTPUUYHUIN CTPYyM, ii rycruua mopiBaioe 1000 xr/ms.
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§ 4. PeyoBnHU Ta ixHi $i3nyHi BRacTMBOCTI

Man. 33. ®i3nyHi BnactmeocTi Bogn: a — 3amep3ae npu 0 °C; 6 — kunutb npu 100 °C,
TemnepaTtypy 3amep3aHHA i KUMIHHA MOXHa BUMIPATU TEPMOMETPOM; 8 — BOJA MA€E rycTu-
Hy 1000 Kr/m3, ii MOXXHa BUMIPATM apeomMeTpoMm

Hesaki ¢isuuHi BJIacTuBOCTi, TaKi K rycTuHy abo TeMIilepaTypy ILaB-
JeHHSA, MOKHA BuMipaTu (Maji. 33). BigmoBigHi maHi 114 IeIKUX pPeYOBUH
HaBeJeHo B AoBigumkax (muB. [lomaTox 1). A Taki BjacTuBOCTi, AK KOJIip,
3amax ab0 cMakK, BI3HAYAIOTHCS TiIbKU 0e3II0CepeaHIM CIIOCTePeKeHHAM,
TOMY iX CKJIQZHO TOYHO ommcaTtu. Hampukriaza, KOMycCh i3 Hac MOpe BU-
IacTbCA CHUHIM, a KOMYCh — 3€JIeHUM.

Hepigoko Komip peyoBUHM 3anexuTb Bif PI3HUX UYMHHUKIB. Tak, peyoBUHU,
Wo 3patoTbcA 6e36apBHUMK (Hanpuknag, Nig, CKNo), yHacnigok nogpibHeHHsA
cTatoTb 6inumu. Yci 6aunnm migb — 6ANCKYUMIn MeTan YepBOHYBATOrO KONbOpPY,
npoTe AKLWO NOro Ay»ke CUIbHO MOAPIOHNTY, TO 3a KOJIbOPOM BiH He Bigpi3HA-
TUMETbCA Bifj CyXOro FpyHTY.

Otrixe, KOMKHiII peYOBWHI HmpuUTaMaHHUNA mneBHUN HabOip BJylacTUBOC-
Tell. 3BUYANHO K, OeAKi BJIACTUBOCTI Pi3HUX PEUOBUH MOMKYTH OyTHU
nomioummu. Hampukiaan, i mykop, i KyXoHHA ciib — pedyoBUHHU 0ijIoro
KOJIBOPY, 00uaABi moOpe posumHHiI Y BoAi. IIpoTe myKop maIaBUThCA IpPU
remneparypi 185 °C, a ryxouna cinp — npu 800 °C, kpim TOro, BoHH
BifpisHAIOTHCA 3a cMakoM. [[Bi pisHi peuoBUHU He MOMKYTH OyTH IMOmiOHI
OoHa 0 OJZHOI 3a BCiMa BJIACTUBOCTAMU.

Yomy K pisHi peuoBMHM MaloTh PidHi BaactumBocti? CmpaBa
B TOMY, IIIO PEUYOBUHU CKJIATAIOTHCA 3 AYKe IPiOHMX YaCTUHOK — amo-
Mmie abo mosexys. CaMe BOHM BU3HAYAKITH yCi BJIACTHUBOCTI PEUYOBUH.
Koxua peuoBmHa Mae cBifi yHiKaiabHuii Habip aToMiB abo MOJEKY.JI.
Mosaerkyau pisHHX pPeYOBUH He MmOAiOHiI, YacTO BOHU BiApPi3HAOTH-
cA Iy'Ke CYTTEBO, TOMY ¥ yTBOPEHI HUMU PEUYOBUHU Bipi3HAIOTHCA
3a BJACTUBOCTIMU.
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

ArperaTtHi cTaHu peyvyoBUH

Onucyroun (pisuuHi BIaCTUBOCTI peUOBUH, HEOOXiJHO BKa3yBaTU IXHIil
arperaTHHUU CTaH 3a 3BUYANHUX YMOB: TBePAUl, PIAKUI UM ra30moIi0OHMIA.
ArperaTHuii cTaH He € IIOBHOIO Mipoi0o (pisMYHOIO BJIACTUBICTIO PEUOBU-
HU — IIe TiJIbKU CTaH PEeUYOBUHU 3a IEBHUX YMOB.

Kosxna peuoBmHa MOKe mepe0yBaTH B PiBHMX arperaTHmUX CTaHaX.
Y meepdomy cmaHi YaCTUHKY PEYOBUHU PO3MillleHi ITiJIFHO Ta 3aKpimnyeHi
B MeBHUX Miciax. BoHU He MOXKYTh mepecyBaTHUCsS OJHA BiJHOCHO OJHOI,
a TiJIbKM KOJHUBAIOTBCA HABKOJO TOUKM 3akKpimiaenud (man. 34a). Tomy
TBEP/i PeUOBUHU Maii’Ke He CTHUCKAIOThCs, He MOXKYTb TeKTHU i 30epiraroTh
HagmaHy iMm dopmy. ¥V pidkomy cmari MOJEKYJIU TaK CaMO PO3TAIIOBaHI
IIiJIBHO, ajJle BOHU BiJIBHIIII ¥ MOKYTh epecyBaTHCSA ONHA BiIHOCHO OTHOI.
3aBAAKU I[[bOMY PiIKi PEUOBMHU TAKOK MaiiyKe He CTUCKAIOTHCSA, aje MO-
JKYTh TEKTH i HabyBaTu (opMu IIOCYyAUHH, V AKill 30epiratorbesa (mai. 340).
Y 2as3onodibromy cmari MOJEKYJIU DPEUOBUHU IepeOyBalOTh HA BEJIUKUX
BiicTaHAX OmHA BiJ OOHOI Ta BiJIBHO PYXAalOThCA. YHACJTIZOK IIHOTO Tasy-
BaTi PEYOBMHU JIETKO CTHCKAIOTHCA Ta POBIIUPIOIOTHCA i 3aiiMaioTh BECh
00’eM mocyauHU, Vv AKill 30epirarorhesa, HaOyBaroum ii ¢popmu (Maji. 348).

IIpu 3mimi TemmepaTypu i THCKY peUYOBMHA MOJKE 3MIHIOBATHU CBil
arperaTHuii ctaH. Hampukianm, Kojix Ha BYJUILL TeMIepaTypa HOBiTpA
Hukya 3a 0 °C, Boma B KaJjmosKax IIePeTBOPIOEThCA Ha JiJ, — 3amep-
3ae, a00, HAYKOBOIO MOBOIO, kKpucmadJsisdyemuvcsa. Ilin yac xunminaa Boma
3 PIAKOTO CTaHy IMepeXoAuTh y rasomoniouwmii. Ileit mpoiec HasmBaeTbCsA
8UNAPOBYBAHHAM. A KOJM BOJAHA Hapa OXOJIOMKYETHCSA Ha XOJOMHiM

a 6 8
Man. 34. bygoBa peyoBUH Y Pi3HUX arperaTHMX CTaHax:
a — TBeppa peyoBuHa; 6 — piguHa; 8 — ras
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§ 4. PeyoBnHU Ta ixHi $i3nyHi BRacTMBOCTI

cy6nimauin

nnaBneHHA BuUNapoByBaHHA

KpucTanisauia KOHAeHcauisa

Man. 35. Ha3Bu nepexofiB miK arperaTHAMU CTaHaMu PEYOBUH

HAKPUBI[I KacTPyJi, TO BigOyBaeThbCs 3BOPOTHUII Ipollec — Iepexin is
rasomofi0HOTro cTaHy B PigKuii — koHOeHncauis (Maa. 35).

Konu roBopATb Npo peyoBrHU B ra3onofibHOMy CTaHi, iHOAi pa3om 3 TepmMiHOM
«ra3» BUKOPUCTOBYIOTb TEPMiH «BUMapw». Bunapamu Ha3uBaloTb ras, Wo yTBO-
PUBCA BHACNifOK BMNapoByBaHHA TBEPAOI abo piaKoi pevoBuHW. Tak, y NoBiTpi
3aBXAM MPUCYTHI 6e30apBHi /i HEMOMITHI ANA OYeil BUMapu BOAM — BOAsSHa
napa. A napa, Wo BMUAINAETbCA 3 YalHMKa Nig 4YaC KWUMiHHA, CKNAaJa€ETbCA He
TiNbKWU 3 BOAAHOI Napw, ane i 3 HangpiOHIlLMX Kpanesib BOAU, WO YTBOPIOTbCA
BHACNIAOK KOHAEHcaLi. Y Takuii camuii cnoci6 yTBOPIOTbCA XMapy Ta TyMaH.
binbwicTb peyoBMH y neBHOMY Aiana3oHi TemnepaTypu n TUCKY MOXYTb OOHO-
yacHo nepebyBaTh B YCiX TPbOX arperaTtHux cTaHax. OgHa 3 HUX — Boja —
B YMOBaX HaLLOl NiaHeT! ofAHOYaCcHO nepebyBa€ y BUrNALI TBEPAOI peUOBUHYN
(nbogy), pigkoi Ta rasyBatoi (BoasHa napa B atmocdepi).

JIABOPATOPHWI JOCNIA Ne 1

O3HailomieHHsA 3 $i3UYHNUMU BNAaCTUBOCTAMU PEYOBUH @

O61a0HAHHA: IIITATUB OJ IIPOOiPOK, IIIIIATE b, IIPOOIPKI.
Peaxmueu: 3pasku Mifai, 3ayisa, KyXOHHOI COJIi, Boga, IIYKOP, IIiCOK,
AJIFOMiHiN, MiTHUHT KyIIOPOC TOIIIO.

| Upaeuaa Gesmexu:
® . IIpM BUKOHAHHI JMOCJiTiB BUKOPHCTOBYUTE HEBEJUKi KiJIbKOCTI pe-
aKTUBIiB;
+ ocTepiraiiTecsa MOTPAIJIAHHA PEeaKTUBIB HA OAAT, IMIKipy, B OUi.

3
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

a 6

Man. 36. NepemiwyBaHHA piguHK B npobipui:
a — npaBuIbHO; 6 — HenpaBUIbHO

1. PosrisanbTe 3pasku BUJAHUX PEUOBUH. BusHauTe, y AKOMY arpe-
TaTHOMY CTaHi ImepedyBaioTh peuoBuHu. OnunIiTes ixHiit Kojip, 3amax, Bia-
3HaYTe HAABHICTB ab60 BifcyTHiCTH MeTamiuHOTO 61MCKY. I pyHTYIOUNCH Ha
BJIACHOMY JOCBizi, 3p00iTh BUCHOBOK IIPO 3JaTHIiCTh PEUOBUH IIPOBOAUTH
€JIeKTPUYHUHA CTPYM i TeraoTy. S3HAUEeHHS I'YCTUHU, TeMIIepaTyp KUIiHHA
Ta IJABJEeHHA BUIHUIITH 3 mAoBimumka (muB. lomatox 1).

2. IlepeBipTe, um pPO3UMHHI pevyoBWMHU y Bojai. A BuBHAUYEHHA
3IaTHOCTI POBUYMHATHUCA Yy BOAI HEBEJMKY KIJIbKIiCTH PEYOBMHU MOMic-
TiTh y HOpoObipKYy, mosuiiTe 1 mu Boau (y 3BmuaiiHiit mpobipii 1 mua Bogu
BifimoBizmae 1mapy piguHU npuOAM3HO Ha 1 cM 3aBBUIIIKM) i epeMimiaiire,
SAK TIOKa3aHO Ha MaOHKY 36. OnuImiTh cBOI cIOCTepesKeHHsS B 3OIIIUTI.

3. 3amoBHITH TabJIUIIO Ta 3pOOITH BUCHOBKMU.

XapakTepucTHEA Peuosuna

pedyoBUHU

Arperatuuii cran

MeTanxiunuii 6JIuCK

Komip

3amax

EnexTponposinmicTs

TemnnompoBigHicTh

TBepaicTs

PosuunnicTs y Boai

T'yctuna

Temneparypa KUIiHHA

Temneparypa niaBJIeHHSA

www.e-ranok.com.ua




§ 4. PeyoBnHU Ta ixHi $i3nyHi BRacTMBOCTI
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BucHOBKM:

1.

Yci npeameTy, WO Hac OTouyioTb, Ha3uBalwTb Tinamu. QisnyHe Tino — ue
npeamerT, Wo Ma€e cTany macy, bopmy Ta ob'em. Tina yTBOpPeHi 3 peyoBUH.
XimiyHa peyoBrHa — Le cyb6CTaHLifA, Wo MaEe NeBHUIA XiMiYHWUIA cknag i xa-
pakTepu3yeTbCA NeBHUMMN GI3VYHMMUK Ta XiIMIYHUMKU BRacTMBocTAMU. Pe-
YOBMHU abo iX cymili, AKi NoAMHA BUKOPUCTOBYE N BUrOTOBJIEHHA Tin,
Ha3MBaloTb MaTepianamu.

PeuoBrHM MaloTb NeBHi 03HaKK, AKi Ha3UBalTb BACTUBOCTAMU PEYOBUH.
KoXXHa pevyoBUHa Ma€ CBil BMAaCHWUIA, NpUTaMaHHWUIA TinbKK i1 Habip ¢i3nu-
HUX BnacTueocTen. lo Gi3nyHux BNacTMBOCTEN PEYOBUH Hanexatb Konip,
3anax, Cmak, TemnepaTypa MnJaBfieHHsA, Temnepatypa KWMiHHA, TyCTWHa,
3[aTHICTb NPOBOAUTY €NEKTPUYHUI CTPYM i TEMNIOTY, PO3YMHHICTb Y BOAI,
MAACTUYHICTb TOWO.

@i3nYHi BNACTMBOCTI PEUOBUH 3yMOBJIEHI YaCTUHKaMU, 3 AKMX BOHU CKIa-
JalTbCA | AKi € HOCIAMN BIAaCTUBOCTEN PEYOBUHU Ta € MiHIMAJIbHOIO «Mop-
Li€o» L€l peyoBUHN.

ArperaTHui CTaH — Lie XapaKTepucTka pPevyoBMHMN 3a NeBHUX YMOB. Po3-
Pi3HATb TBEPAUNA, PiAKMIA Ta rasonofibHM arperaTtHi ctaHu. BoHun Bia-
Pi3HAIOTbCA 338 MOXIIMBICTIO CTUCKAHHA Ta 3[4ATHICTIO TEKTU.

KoHTponbHi 3anuTaHHA

1.

LLlo o3HauatoTb i UMM BigPi3HATLCA TEPMIHU «di3nUHE TiNo», «PeUYoBUHA»,
«maTepian»?

Y Yyomy MonAra€ cyTb MOHATTA «BNACTUBOCTI PEYOBUH»?

AIKi BMAaCTUBOCTI peYOBUH Hanexatb 40 Gi3nyHuX?

Y AKMX arperaTtHUxX cTaHax Moxe nepebyBaTty peuoBunHa? OxapakTepusyi-
TE€ KOXXHUM 3 HUX.

Ha3BiTb npouecs 3miHM arperaTHOro CTaHy: a) i3 TBepAOro B pPigKumn;
6) i3 pinkoro B razonogi6HuiA; B) i3 TBEPAOro B ra3onogioHuii; r) i3 piakoro
y TBepAuiA; a) i3 rasonogibHoro B pigKuii.

3aBAaHHA ANA 3aCBOEHHA MaTepiany

1.

BunbepiTb NpaBuibHe TBEPAKEHHA WOLO BOAM: a) piAnHA 3 FYCTUHOLO
1 r/cmM® noraHo NPoBOAWTb eNeKTPUYHUI CTPYM; 6) pignHa 3 XxapakTepHUM
3anaxoMm i ryctuHoto 0,9 r/cm? B) TBepAa PeYOBUHA >KOBTOIO KONbOPY
3 Temnepatypoto nnasneHHa 0 °C.

BunuiwiTe OKpemo Ha3BM PEYOBMH i Tin: a) HoXuui; 6) ckno; B) BoAa;
r) 30WWT; 1) 3aNi30; €) NI0XKKa; €) aNtoMiHiIl.
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

Yum Bigpi3HAOTbCA: a) Tina ogHakoBoOi GOpMM, BUFOTOBIEHI 3 Pi3HUX pe-
YyoBWUH; 6) Tina pi3HoOi popmu, BUrOTOBIIEHI 3 OfHI€El peyoBnHN?

Onuwitb $i3NYHI BNACTMBOCTI anioMiHilo, LYKpPY, KYXOHHOI Cofi 3a TakiMu
camMMK 03HaKamu, fK y nabopatopHomy focnigi. [na Bignosigi ckopuc-
TanTeca fJaHumu 3 Tabnuui JogaTky 1.

3a AKMMUK O3HaKaMy MOXHa PO3Mi3HaTWL 3ai30 cepeq iHWUX MmeTanis?
MopiBHANTe Gi3nUHi BNacTUBOCTI: @) BOAU Ta OLTOBOI KMCNOTK; 6) Kpenan
Ta rpadity; B) mMigi 1 antomiHito. Big3Haute nofibHicTb i BigMIHHOCTI y Bnac-
TUBOCTAX LMX pPevyoBMH. [Ina BignoBigi ckopuctanteca gaHMmm 3 Tabnaumui
Hopatky 1.

3a AKMMK BIAaCTUBOCTAMMU MOXHA Bigpi3HUTU: a) Cinb Big UyKpy; 6) miab
Bif, 30/10TQ; B) MiCOK Bif 3ani3a?

3anoBHiTb TabMMLO 3a HAaBeAEHUM 3Pa3KOM, PO3MOAIMMBLUM Ha3BW Tin
i BigNOBIAHMX M PEYOBMH i MaTepianiB NO CTOBMYMKAX: CKAAHKA, Lento-
11033, CKOBOPIAKa, 3ani30, CTinewb, 30WWT, CKNO, aBTOPYYKa, Nanip, YaByH,
JepeBuHa, nnacTmaca.

Timo

Marepiax PeuoBuna

ITam’aTHUK

Bpomsa Mizs i omoBO

10.

11.

12%,

Ha3BiTb TMnu arperaTHUX nepexofis: a) KybuKk nbofy B CKNAHUi nepe-
TBOPMBCA Ha piAKy BoAy; 6) NpyM BMCOKOMY TWUCKY MOBITPA CTaE PigKum;
B) AKLIO LIMATOYOK «CYyXOro NboAy» 3alulUUTL Ha MOBITPI, TO Yepes fe-
AKMIA Yac BiH 6e3CNigHO 3HVKHE; T) AKLO Kpamnna po3raBieHOro mMeTasny
najlae Ha 3eMJio, TO BOHA CTaE TBEPAOI0; ) AKLLO WKipy NpOTepTh OfeKo-
JIOHOM, TO He3abapOM Ha Hill He 3anUWNTbCA 1 Cnigy piguHN.

MoACHITb, Ha AKMX BNACTMBOCTAX PEYOBMH FPYHTYETbCA IXHE BUKOPUCTaH-
HA: @) i3 Mii BUroTOBNAIOTL efleKTPUYHi ApoTy; 6) i3 3010Ta BUroTOBNA-
0Tb I0BENiPHI NPUKpaAcy; B) BaHiNiH JOAAOTb OO KOHAUTEPCbKUX BUPOOIB;
r) 3 aflOMiHil0 BUrOTOBNAOTb GONbry; A) i3 rpadiTy BUroTOBNAOTb CTPUXKHI
ONnA oniBuiB.

MoAcHiTb, YoMy LBAXM BUrOTOBAAIOTb i3 3ani3a, a He 3i CBMHU. Yomy
Nam'ATHUKN BUFOTOBAAIOTL 3 GPOH3M abo rpaHiTy, a He 3i ckna?

YoMy peyoBUHMN MaloTb Pi3Hi BNacTMBOCTI? YoMy BNacTMBOCTI AeAKMX pe-
YOBMH NOAIOHI? YN MOXYTb ABi PEUOBUHM MATW OLHaAKOBI TemnepaTypwu
NnaBfieHHA, OAHAKOBY FYCTUHY, OAHAKOBMI Konip? BucnosTte cBoi npuny-
LLleHHSA.
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§ 5. YucTi peuoBuHN Ta cymiwi

MpviragaiTe: peYoBMHM CKNAAaloTbCA 3 HAMAPIOHIWMX YAaCTUHOK — aTOMIB i MOMeKy,
KOXHill peyoBVHi BignoBigae neBHUn Habip aTomiB abo Moneky .

Cymiwi Ta yncTi peyoBUHN B NpUpPOTi

¥ mpuponi pedoBUMHU B iHAMBiAyaJIbHOMY CTaHI — YUCMI peUOBUHU —
Maliyke He TpaiisaiooTbed (Maj. 37, c. 44). Hacriie pedyoBUHHU B IPUPOIL
3mimaHi ogHA 3 ONHOI U yTBOPIOIOTH cymiwi. Cymimamu € MOpcbKa
Ta rasoBaHa BOJa, MOJIOKO Ta CiK, I'paHIT i crajb.

g

3a3BMYal Ximikam He MOTPiIGHI abCONMIOTHO YMUCTI o
peyoBVHM, ane iHOAi CTOPOHHI AOMIWKN MOXYTb m
3aBa)KaTM BMKOHaHHIO Aocnigis. Tomy Ha 6GaHkax s AR -
i3 XiMiYHMMKN peakTMBaMu OGOB'A3KOBO BKa3yETb- r
CA CTyNiHb iXHbOI uYmcToTU. ETMKeTKa 3 Hanucom
«TexH.» (TexHiYHa) yKa3ye Ha BUCOKWUN, JO KiJIbKOX
Bi4COTKIB, YMICT gomiwok. [na XimiyHuXx pocnigis
Taki peyoBMHM HE BUKOPUCTOBYIOTb, ane B Oygis-
HUUTBI Ta Ha 3aBofdax TaKOro CTYMeHA YUCTOTU
poctatHbo. CTyniHb unctotn «Y» (Uncrta) abo «XY» Mo3sHayeHHA cTyneHA
o A YNCTOTU XIMIYHUX PEaKTUBIB
(XiMiyHO umMcTa) O3HAYa€, WO AOMILIOK Masno, MeH- i HARBHMX Y HIAX AOMILIOK
Wwe 3a OAMH BiACOTOK. YNCTi peuoBUHM BXKe MOXHa
BMKOPWCTOBYBATY A1A BUPOOHULTBA iKiB, a XiMiYHO
UncTi — ANA HayKoBMX JocnifiB. Y geAkux BUMAgKax MOTPIOGHI gye uncTi pe-
YyoBMHY. Taki peakTnBM no3HavaTbca «OCY» (0co6NMBO YMCTI), Y HUX MICTUTbCA
MeHwwe 3a 107° BigcoTKa JOMIWOK. TaKi peyoBVHM MOTPIOHI ANA Ay»Ke TOUHKX
€KCNepUMEHTIB, @ TaKOX Yy BMPOOHULTBI MiKpocxem Ana Komn'loTepis.
OuulyeHHA peyoBMH — Le JOPOrvmn npouec, TOMy YMM YUCTILLOIO € PEYOBUHA,
TUM BOHA JOpOXYa. Hanpriknag, 0cob6mMBO YMCTi Migb i 3ani30 KOWTYOTb 3HAYHO
[lopoXye 3a 3BMYaliHe 30/10TO.
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omaui

ITonaTTAMM «CcyMminri» Ta «4YUCTI PEUYOBWHU» KOPUCTYBAJIUCHA IIe
IaBHLOTPEIbKI yueHi. 3rigmo 3 iXHiMU yABJIEHHAMU, YHCTA PEUYOBHHA
CKJIAAE€ThCS 3 YACTUHOK OJHOTO BUIY, a CYMIiIll — i3 YaCTHMHOK Pi3HUX
BUiB.

Komu ximMikm roBOpATH TpPO SAKyCh PEYOBUHY, Ma€e€ThCA Ha yBasi,
110 BOHA € YMCTOI0 i CKJIaJaeThCsA 3 YACTUHOK OmHOTO BuAy. OmHaAK Ha
OPaKTHUIll ifealbHO UMCTY PEUYOBUHY OTPUMATH Maixke HemMoxJauBo. Ce-
pel YacTUHOK OAHiel peuoBMHU 000B’A3KOBO TPAILIATUMYTHCA NEKiJbKa
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Man. 37. PigkicHi npuknagym 4ncTmx pPeyvyoBuH Y MpUpPOAi:
a — camopopHe 30510T0; 6 — caMopofHa cipka

yacTuHOK iHmIoi. HaBiTk Ti peuoBuHU, SKi HA3UBAIOTHL UNCTUMU, MiCTATH
CTOPOHHI YaCTUHKH iHINIUX PEUOBUH — OOMIWKU.

OpHopigHi Ta HeOAHOPIAHI CymiLwi

Y 6araThox BUITaJKax MU He MOKEMO PO3PiSHUTH OKpeMi PeuoBHHU
y crygami cymimri. Tak, Mu He momiuaeMo, IO IIOBiTpPS — Ie CyMiIm mge-
KinbKOX rasyBaTmx peuoBuH. Ha BUIIAN He MOKHA BUSHAUUTH, IO MO-
JIOKO — IIe CYMIiIll Pi3HMX PEeUYOBUH, IO OiJBIIiCTh MeTajeBUX IIPeIMEeTiB
3pobiieHo 3i cmiaBiB, a He 3 umcTux MetasiB. Taki cywmimri HasuBaioThH
00HOpPiOHUMU. Y HUX YaCTUHKHU, K1 YTBOPIOIOTH CyMiIl, Taki maJi, mo ix
HEMOJKJINBO PO3AUBUTHCA He030poeHUM okKoMm (Maj. 38).

Man. 38. OpHopigHi cymiLui:
a — MOpPCbKa BOfa; 6 — Mps)KKa PeMeHA 3 NaTyHi — CyMmili Migi Ta LUMHKY
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§ 5. Yucti peyoBuUHM Ta CymiLdi

Man. 39. HeogHopigHi cymiLui:
a — y rpaHiTi MoXHa NobaunTn BKPamnieHHA Pi3HUX MiHepanis;
6 — y rasoBaHiln Boai BUAHO OynbballKn BYrneKncioro rasy

Koau mu m’emo uait, kaBy abo iHIIII Hamoi, MU MaeMoO CIPaBy 3 800HUMU
posuunamu pisHuUxX peuoBmH. OKpeMi YaCTMHKM IYKPY abo iHIII crmoaykm
B HUX MOOAYUTU HEMOKJIWBO, TOMY BCi PO3UMHY € OJHOPiIHUMU CyMiITaMu.

Posrasagatoun rpamit (Manx. 39a), MOKHA MOMITHTH B HBOMY pPOKeBi
3epHa Ta mpos3opi Kpucranu. Ile mpuraam HeodHopidHoi cymimri. ¥ Takux
cyMimax OKpeMi peuoBMHU IIOMiTHI HEOB0POEHUM OKOM.

BnactmBoCTi UnCTUX peyvyoBUH i Ccymien

Ha mantonky 40 4acTMHKM ABOX UMCTUX PEUYOBUH CXEMATUUYHO 30-
OpaskeHi y BUTJIAAI KYJIbOK PisHOTO KoJbopy. IlepemiimmaemMo 1i KyJib-
Ku. Uu sminmaucsa BoHU micas mporo? Hi, BoHM mpocTo mepemiraiancs.
Amni dopma, aHi poamip, aHi KOJip KYJbOK YHACTiLOK 3MIilllyBaHHS HE 3Mi-
Huaucsa. Tak i B cywmimri Bci peuyoBMHM — KOMIOHeHTH — 36epiraimorhb
cBoi BaactmBocTi. OT:Ke, I'PYHTYIOUMCHh Ha IIUX BJIACTUBOCTAX, CYyMilmi
MOJKHA PO3TiJIMTU HA OKPEeMi KOMIIOHEHTH.

Yucri peuoBuHmN Cymiw peyoBUH
O O o O
o~ O o © .90 O
O o ® O.O O
KomnoHeHT 1 KomnoHeHT 2

Man. 40. Y cymiwi BNacTMBOCTI PEYOBMH HE 3MiHIOIOTbCA
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

—

a 6
Man. 41. 3ani3o i3 cymiwi 3 Cinno NPUTAryeTbCA MarHitom (a),
a Cinb He BTpAya€e 34aTHOCTI po3umHATUCA (6)

Hampukiaan, SKIMO HifHeCTM MAaATrHIT OO CyMIiIlli 3aJlisHOTO IIOPOII-

Ky Ta KYXOHHOI COJIi, TO 3aJi30 MO HBOTO HNPUTATHETHCS, a Ciap — Hi
(mai. 41). dKIimo mio cyMmimn moMicTuTH y BOAY, TO Cijlb PO3UMHUTHCH,
a 3ajgiso — Hi.

ITykop Mae cosomkuii cMaK, a JJUMOHHA KucJjora — Kwucawuii. Crpo-
OyiiTe POBUYMHUTH Y BOJlI HEBEJIUKY KiJbKiCTh IIYKPY i JUMOHHOI KHCJIO-
™. AKuii cmak matume 1A cymim? Kucamii miarmoc coJogKuii JOpiBHIOE
Kucjo-cosonkuii. OT:;Ke, KOKHA PEUOBMHA B CYMIiIlli He 3MiHIOE€ CBOiX
BJIACTMBOCTEH 1 Hajae NeAKWX CBOIX BJIACTMBOCTEHN yCiii cymirri.

Ha npuHuuni 36epiraHHA BNacTMBOCTEN PEYOBMH Y CyMilli FPYHTYETbCA BU-
rOTOBJIEHHA MaTepianis, agxe GinblwicTb MaTepianiB € cymiwamu. Hanpuknag,
yncTe 30510TO € AyXe M'AKUM MeTanoM, MPeAMEeTI 3 AKOro MOXKYTb 3incyBaTucA
HaBiTb Bifg cnabkoro ygapy. Tomy AnA BUrOTOBNEHHA OBENTiPHUX BMPOGIB A0
30/10Ta 0OOB'I3KOBO [AOAAIOTb MEBHY KiNbKICTb Migi abo cpibna. 3BMUYANHO X,
KoJlip Takoi cymili (cnnaBy) TPOXM BiAPI3HAETbCA Bif KONbOPY YMCTOrO 30/10Ta,
npoTe BMPOOYM 3 Hel CTaloTb 3HAUHO MILHILLMMM.

AK BiAPI3HUTM UNCTY PEYOBUHY Big CyMmiLi?

Ile smerxko 3poOuTH, AKINO CYMilll HeomHOpimHa

i ii okpemMi KOMIIOHEHTH A0Ope BUIAHO, SAK, HAIPU-

KJaJ, MIMUHKY Y BoAi. YucTa peuoBUHA 3aBKIU O~

HOPiZHA, TOK HABiTH Y pasi 3HauHoro 30ijbIleHHd ii

300pasKeHHs IIiJ] MiKPOCKOIIOM yCi YaCTUHKU, 3 AKUX

Man. 42. 306paxeHHs  BoHA CKJIAJa€ThCs, MATHUMYTh OSHAKOBUI BUIJAL.
Kpanenbkn mosoka Imoni, mo6 BigpisHmTH cymiin Big umcToi pedo-
fiA MIkpockonom BUHH, MOKHA CKOPHCTATUCA MiKpocKomoM. MOJIOKO

46
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§ 5. Yucti peyoBuUHM Ta CymiLdi

D)

Mae BUTJAL ONHOPiAHOI pimwHM, ajme Iming
MiKDPOCKOIIOM Y HbOMY BUIHO APiOHI Kpa-
meJbKUW KUPY, IO TJIABAIOThL y PigmHi
(man. 42). Ase HaBiTH mixg HallCUIbHIIIUM
MiKDPOCKOIIOM MU He 3MOYKeMO II00auuTHh
OKpeMHX YaCTHHOK Yy BOJZHOMY PO3UYMHI
nykpy. Posuwmu, 3BicHO, Habyme coJiof- i
KOTro cMaky, ajie B Ximiuniii maboparopii
KYIITYyBaTHd PEUYOBUHU He MOJKHA! S S
Y mpoMy BHHOAAKY HaM IOIOMOKYTHb
3HAHHS PO (PiBMYHI BJIACTUBOCTI PEUYOBUH.
Xoua KOXXHA PEUOBMHA HAJA€ CBOIX BJIac-
TUBOCTEN CyMiIlli, ajie HiKoJM CyMimr He
Ma€ TaKWX CAaMHUX BJIACTHUBOCTEN, K KOIK-
Ha 3 UNCTUX PEUOBUH oKpeMmo. HampukrJias,
TeMIlepaTypa, Opu AKifl IJIaBUTLCA CILJIAB
0JIOBA Ta CBUHIIO, HU)KYA 3a TeMIIepaTy-
Py IJIaBJIEHHS YMCTOTI'O 0JIOBA a00 YMCTOTO
cBuHII0O. MopchKa Bojga ab0 PO3UMH COJIi
y BOIi 3amMep3ae NpW HUMKUINA, a KUIUTH
Opuy BUILN TeMIepaTypi, HisK ymcTa Boja. \/
Y npoMy BUIIAJKY AOCUTH BUMIPATH TEM-
nepaTypy IJIaBJIeHHs a00 KUIIHHS CYMIIIi  Man. 43. BumipiosaHHs Temnepa-
(maui. 43) i TOpiBHATH pe3yabTaT i3 JaHUMU TYPU KUMIHHA: pignHa BcepeanHi
IOBigHMKA AJIS YUCTUX PEeUOBUH. SIKIIO €  Konbu HarpiBacTbcA Ha ManbHUKY,
BIAXMJIEHHS BiJ JOBIIKOBUX JAHUX, TO HOCJi- @ TEPMOMETP MOKaxe Temneparypy,
IKYBaHA PEUOBMHA HE UMCTA, a € CyMIIIIIITIO. npy AKiA piAnHa saknnuTb

Po3sgineHHa cymiwen

CywMmimr MoKHA PO3TiINTH Ha OKPEeMi KOMIIOHEHTHU, AKIIO 3HATHU IXHi
¢isuuni BmactuBocti. CyMmiIl, KOMIIOHEHTH SAKOI CYTTEBO BiApi3HAOTHCA
3a BJIACTHUBOCTSAMM, PO3TIJIUTHU JIETKO. AJie AKIIO BJIACTHBOCTI PEYOBUH
momibHi, Ieil mpoliec ycKJagHIOeThesa. CydacHiI XiMiKu HaBUMJINCA PO3-
mingTu Maiike OyIOb-sKi cywmimri, HaBiTH Taki, 1[0 MiCTATH BEJIUKY KiJlb-
KiCTb KOMIIOHEHTiB.

Y Bogmi, 3auepmHyTi#i 3 pPiUYKM, € OOMIIIKH MYJy, IIiICKy Ta pPoO3-
ynHeHUX coJeii. IlicoKk Big Boam MOXKHA JETKO BiZOKPEMUTH BiAcTO-
IOBAaHHAM — BaKKi IMIIMUHKN HIBUAKO ocimaTuMyTb Ha pAHi. lleit me-
TOJ HA3UBAIOTh 8i0cmoisaHHAM. BiH I'pyHTyeThCA Ha TOMY, IO JIErIIi
PEeUYOBUMHU CIIJIMBAIOTh Ha IIOBEPXHIO, a BaKui — ocimamTh Ha OHO
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e

a

Man. 44. AKwo cymiw cipku
i3 3anizom notpannsae y sogy (a),
TO YaCTUHKM CiPKW CMMBaIOTb,
a 3aniza — TOHyTb (6)

nocyauuu (Maj. 44). llum MeTomoM MOK-
Ha BiJOKpeMUTH, HANPUKJIAL, BepPIIKU
BiJl CBisKOTO MOJIOKA, OCKiJIBKY KpalleJbKU
JKUPY JIETMHIi 3a BOAY i CIJIMBAIOTh Ha IIO-
BEPXHIO, YTBOPIOIOUU BEPIIKH.

SAxrimo wvacTuHKM B piAgmHI qysKe 1O-
IpiOHeHi ¥ MaliKe He ocimamTh, TO ixX
MOKHa BIJOKpPeMUTU @IiAbMPYEAHHAM.
Hanpuknan, ngasa ouuineHHS PidKOBOI
BOJIM BiJ piuKoOBOro MyJy ii MOKHAa IIPO-
OyCTUTU Kpidb (iabTp. ¥V XimiuHUX JIa-
0opaTopifiXx BUKOPHUCTOBYIOTH CIIEIiaJjib-
HUU (QinbTpyBasbuuii mamip (mana. 45a).
Ile sBuuaiitHuil mamip, y AKOMY AysKe Ma-
JeHbKi mopu (otBopu). s pinbTpyBanHsa
CyMilll BOAM 3 MYJIOM HAJWBAIOTh Yy JiHKY
3 mamepoBuM (diasTpom (Mmasa. 456). MoJie-
KyJu BOAW OysKke npiOHi, mabGarato apib-
Hinri 3a Oyab-siKi TBepAi YacTUHKHU, AKi

BUJHO HEO30POEHUM OKOM. BOHU JIeTKO IMIPOXOAATh KPish mopu y piasTpi,
a BeJIUKi YaCTUHKHU, PO3Mip SKUX OLIBIINNI 3a PO3Mip IIOP, 3aTPUMYIOTHCS

dinrsTpom (Mam. 458).

DinbTPYBAaHHAM MOYKHA PO3IALINTH TiJIBKU HEOAHOPiAHI cymimmri. B ox-
HOPIZHUX CyMiIlIax i3 Bo/ioi0 (Po3YMHAX) POBUYMHEHI YaCTUHKY 3a pPO3Mipa-
MU IMOAIOHI 40 MOJEKYJ BOAU i JIETKO IPOXOLATH KPish (inbTp. Aje Taki
cyMillri MOKHA POSAIIUTH BUNAPIOBAHHAM abO nepezoHKomw.

“ qqll"'

a

8
Man. 45. Ina po3pgineHHsa cymu.uem binbTpyBaHHAM BMKOPUCTOBYIOTb
binbTpyBanbHUA Nanip (a), Kpi3b AKMIA NPONYCKalTb HEOAHOPIAHY CyMmil i3 Bogoto (6).
Mpy UbOMY BenVKi YaCTUHKK, PO3Mip AKMX Binblumnin 3a nopu GinbTpa, 3aTPUMYIOTbCA,
a BoAa 1 ApibHiWi YacTUHKM NpocouyoTbes (8)
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§ 5. Yucti peyoBuUHM Ta CymiLdi

AxI10 HEOOXiTHO BUAIINUTY PO3UMHEH
PevYoBUHU, PO3UMH HAJWBAIOTH y IIOPIiE-
JITHOBY YaIllKy I BUOApioTh (MaJ. 46).
Bopma Bumapyerbhcs, a PO3UMHEHI PeYOBU-
HU 3aJIUIaThCA Ha OHI YamKu. Bumapio-
BaAHHAM MOKHA PO3MIJIUTU CYMIiIll HeJeT-
KOI peuoBUHU 3 JIETKOIO.

Hnsa pospineHHsa cywmimiedr ABOX JeT-
KUX PEUYOBMH BUIIaPIOBAHHSA 3aCTOCOBY-
BaTu He MOKkHA. CyMmill TaKux pPeUYOBUH
MOKHa pO3ainuTu nepezonkow (maiua. 47).
Ha 1mboro cymimr moMmilarmTb y KOJ-
0y i marpiBarorh. Pigmua, 110 KMOUTH
IpY HUWKUYIA TeMIepaTypi, BUIIAPOBY-
€ThbCA IIepInor, i ii Bumapm moTparia-
IOTh Yy XOJIOOUJBHUK. ¥ XOJOIUJIbHUKY
BOHU KOHJIEHCYIOTHCA (II€PEeTBOPIOIOTHCA
Ha pigmHy), i B mpumiiMau cTikae Kpar-
aamm uymcra pigmHa. Ile#r metonm posmi-
JeHHs CyMilleill HasuBalOTh Ie Jucmu-
JAUIEI0, TOMY BONY, OUUINEHY B TaKWH
cmoci6, Ha3WMBAIOTh OUCMUALOBAHON).

Man. 46. Mpn BunaptoBaHHi
PO3UYMH HeNleTKOI PeYOBUHMN
y BOAi HarpiBaloTb O NOBHOIO
BMMNapOBYBaHHA BOAU

Man. 47. MNpunap Ana NeperoHKy CKNapaeTbca 3 Konby 3 TepMOMETPOM
[NA KOHTPOJIO TemnepaTypu BUMNapiB, XONOAWIbHIKA, Y AKOMY OXONOAXKYTbCA
BMMapW, i Npriimaya, Ae 36MpaeTbca oumleHa pignHa
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Ileperonkooo MOKHA PO3ALANTH OSHOPIAHY CYMiIl ABOX PiamH, AKi
KUILIATH IPU Pi3HUX TeMIepaTypax, HallPUKJIAL, CYMilll CIUPTY 3 BOJOIO.
IIpu marpiBaHHi Takoi cyMmimii crmouyaTKy BUIIapPOBYETHCS i 30MPAETHCA
B OpuiiMaui pifuHa 3 HUIKUOIO TEMIIEPATypPOI0 KUIiHHA — cuupt. Koau
BeCh CIIUPT BUKUINTh, PiIHA B KO0JOi IIPOJOBKUTH HArpiBaTucs, a Ipu
remnepaTtypi 100 °C mouHe BumapoByBaTHUCS BOja.

Hiero MarmiTy MoKHA BUIIJIUTH 3 HEOJHOPiMHOI CyMiIllli peyoBUWHY,
sdKa Mae MarHiTHI BmactuBocTi (Mas. 41, c. 46).

BukopucToByooun onucaHi MeTOAM, MOMKHA PO3AiINTHU OiIBIIICTE CY-
MiIeil Ha YUCTi PeYOBUHU, 3 AKUMU MAIOTh COPaBy OiJNbIIiCTh XiMiKiB.

JliHesicmuyHa 3adaya
lpeubKoo MOBOIO CyMiLli Ha3KBalOTb CZIOBOM «MIKCUC». AKe 3HaYEHHS, Ha BaLly AYMKY,
MatoTb C/I0Ba «MiKCTYypa», «<Mikcep»?
Y nepeknagi 3 naTnHcbKoi distille 03Havae «kpannay. Ik BU BBa)KaeTe, YOMY NepPeroHKa
PiAnH oTpUMana Ha3By «AUCTUNALIA»?

j  BucHoBKmu:

o=\

ng\ 1. YwcTi peuoBnHn yTBOpEHi'3 OfHaKOBMX LIaFTI/IHOK, a cyMiLu'i — '3 pi3me
= CKNAAOBYX YACTMHOK. YNCTi peyoBMHY, WO MICTATLCA Y CKNagi Cymiluen, Ha-
31BalOTb KOMMOHEHTaMW CyMilli. Y HeoAHOPIAHMX CyMillax YaCTUHK/A KOM-
MOHEHTIB BMAHO HEO306POEHVM OKOM, @ B OAHOPIAHMX CYMillaX OKpemMmx
KOMMOHEHTIB He BUAHO, i Ha BUIMAA BOHWN 3[4al0TbCA YACTMUN PeYOBUHAMN.
2. Y cymiwax pedyoBuHM 36epiraloTb CBOI BNACTMBOCTI i HafjawTb iX Cymi-
wi. Ha uboOMy FPYHTYETbCA MOXKAMBICTb PO3AINIEHHA CyMilli pe4yoBUH
Ha YMCTi peyvyoBUHU. [nA po3dineHHA CyMillen HanyacTile BUKOPUCTO-
BYIOTb iNnbTpyBaHHA, BiACTOBAHHA, BUNAPIOBaHHSA, NEPEroHKY Ta Aito

MarHiTom.

KoHTponbHi 3anuTaHHsA

|

Q 1. [anTe BM3HauyeHHA cyMiLui. fKi CyMmilli Ha3VBaAOTbCA OAHOPIAHMM, A AKI —
HeogHopigHMMK? HaBepiTb npuknagu.

Yu icHytoTb y npupogi abcontoTHO YMCTi peyoBUHN?

Y 3MiHIOI0TbCA BIACTUBOCTI PEYOBUH Y cymiwi? Yomy?

4. fK Bigpi3HUTW YNCTY PEYOBMHY Bif CyMilli peyoBuH?

w N

3aBAaHHA AnA 3aCBOEHHA MaTepiany

I

i 1.  Yum Bigpi3HATbCA Ccymiwi Big ymcTux pevyoBuH? Bubepitb npaBunbHi

—_— BiANOBIAi: @) YNCTI PeYOBMHN YTBOPEHI OJHAKOBMMMK MoOfieKynamu, a cy-
MiWi — pi3sHUMKU; 6) YMCTi PEYOBMHWU YTBOPEHI PI3HUMK MONEKynamu,
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§ 5. Yucti peyoBuUHM Ta CymiLdi

a CyMilWli — OAHAKOBMMU; B) Y CyMilli PeYOBMHM 3MIiHIOOTb CBOI BAACTU-
BOCTI; I) yHaCNiOK 3MillyBaHHA BNACTMBOCTI KOMMOHEHTIB CyMilli He 3Mmi-
HIOIOTbCA; A) Y BNaCTMBOCTAX CYMillli BUABNAITbLCA BNACTUBOCTI iT OKpemmux
KOMMOHEHTIB.

2. Bvnuwitb OKpemMo Ha3BWM CyMillel i YNCTUX PEYOBUH: KNCEHb, PiYKOBa
BOJa, BOLOMNPOBIAHa BoAa, MiHepasibHa BOAA, ANCTUIbOBaHA BOAA, KYXOH-
Ha Cinb, NoBITPA, LyKop, 6eH3nH, KpoB, 3y6Ha nacTa, 3010To, Nomin.
3. OpHopigHa uM HeodHOpIAHA CyMill YTBOPIOETbCA BHACAIAOK 3MillyBaHHA:
a) ofeKonoHy Ta Boau; 6) 6opolluHa Ta BOAW; B) Meay Ta yalo; I) MicKy Ta Ka-
MiHHS; ) 6eH3MHY Ta BOaw?
4. Yomy He BRAETbCA BUAINUTA KUP 3i CBIXKOro Mosioka GinbTpyBaHHAM?
5. Hasegfitb He MeHWe N'ATU NpWKNagiB OQHOPIAHWUX i HEOQHOPIAHUX CYyMi-
wen, AKi TPannAlTbCA BaM y NOBCAKAEHHOMY XUTTi.
6. fki meToauM po3gineHHa cymiwen Bam Bigomi? Ha AKuX BnacTMBoCTAX pe-
YOBWH BOHW I'PYHTYIOTbCA? HaBeiTb Nnpuknagmn cymilen, AKi MOXHa po3-
Ainutn uumn metogamu. CBoto BianoBiaAb opopmTe y BUrNAZi Tabnumui:
Tun Metop, Koporkuii Ha axux BaacTusoc- IIpukaan
cyminri po3mi- omuc TSAX PEYOBUH cyminren
JeHHA MeTOxy I'PYHTYETHCI METO
Opmopigua | 1.
2.
Heonno- 1.
pizHa 2.
3.
4.
7. Y aknin cnoci6 mMoXHa po3finuTy Cymili: a) BoAn Ta G6eH3uHy; 6) LyKpy
Ta MicKy; B) NiCKY Ta TMPCK; I) 6OPOLLHA Ta OLLYPOK; 1) KPOXMasio Ta LyKpy?
8. HaeegiTb Npuknaj BUKOPWCTAHHA METOAY BiACTOOBaHHA y MNOOYTi.
9%, Lo saBnsAe coboto nuTHa Boga? [isHaiTecb, AK Boda MOTpanfse Ao Ba-

Woi AOMiBKM. Y MOXHa BBaXaTu BOAOMPOBIAHY BOAy 4mcTolo? Yu moxe
B MPUPOAI icHyBaTn uncta soga? [loroBopitb 3 gOpoCAUMM Ta Ai3HaNTeCh,
AKMX 3aX0AiB MOXHa BXUTW, OO MONINWUTK AKICTb NUTHOT BOAW.

+ OcobnMBO UNCTI PeYOBMHU CIif 36epiraTyi NPaBUIbHO. Tak, 0COBNBO YMCTY BOZY
MOXHa 30epiraTy nuwe B mocyfi 3 KBapuy 1M 6e3 gocTyny MoBiTps. 3BUYaliHe
CK/IO Ta MOBITPA Ay»e cabko, afe Po3UNHAITLCA Y BOAI N «3abpyaHioTby ii.

+ Y cTapofaBHi yacu TOprosui Ana Toro, Wob BiapisHWTY 30/10Ty MOHETY Bif Mif-
HOI abo iHLWOI i3 XOBTUM KONMbOPOM, NpobyBany ii «Ha 3y6». AKLo 3ybu 3anu-
Wwanu cnif Ha NoOBEPXHI MOHETH, Lie 03Havaso, Wo MoHeTa 3pobsieHa i3 uncToro
3onota. Came yepes Le 6inblicTb CTapodaBHiX 3010TUX MOHET, AKi 36epernucb
[O HalMX YaciB, NOrHyTi abo MoKycaHi.
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

MPAKTMYHA POBOTA Ne 2

Po3pgineHHa HeopgHOpIAHOI cyMmili @

O6nadHaHHA: HATPiBaAIbLHUI IPUJIA, CiDHUKHY, 1a00PATOPHUH ITITATUB
i3 KinmbIeM i My TO0, CKIAHA MAJTUYKA, XIMiUHI CKJIAH-
KU, MipHUE ITUJIIHAD, JiliKa, IOPIeJaHOBa YalllKa, IImna-
TeJb a00 JIoMKeuKa, PiabTPyBaJIbHUN IIAIIIP.

Peaxmueu: KyXOHHA Cijlb, IIiCOK, BOJA.
IIpaBuna 6e3nexu:

- mpurajaiiTe mpaBuia poOOTH 3 HATPiBAJIbHUMU IPUIATAMY;
+ mpurajaiiTe nmpasuia 0e3neKu IpU HarpiBaHHI.

1. ¥V ximMiuHy CKJIAHKY IIIIaTeJeM MOMICTiTh HEBeJIHKY KiJbKicTb
cyMimri KyxoHHOI coii 3 mickoMm i gomaiite mipuuMm muiaingpom 10—20 ma
Bogu. CKJSHOIO MAJIMYKOIO PETeJbHO IlepeMilraiiTe CyMiIll O IIOBHOTO
PO3UMHEHHSA COJIi.

2. CkaamiTs GinbTp i3 GiabTpyBaAIBLHOTO IAIEPy, AK IIOKAa3aHO Ha Ma-
JIOHKY 48, i BigdinsTpyiiTe micoK.

3. CkaaniTe mpuiaj AJjid BumapoBaHHA (auB. mana. 25 6, c. 30).
BukopucToByoun CKISHY NaJIW4YKy, IepeauiiTe (imbrpar (piamHy, II0
mpoimaa Kpish (GiabTP) Y HOPIENAHOBY YANIKY. SalaJiTh CIUPTIBKY
i BumaproiiTe Bony. Ha aHiI Uamrkum 3aMIIATBCA YHCTA CiJb.

4. 3a pesyJabTaTaMH OPaAKTHUYHOI poOOTH 3p00iTH BUCHOBKH.
IIpu ¢opmysroBaHHI BUCHOBKIB faiiTe BiATIOBifi Ha 3ammTaHHA:
1. Aki MeToaun po3aineHHA Cymilleln B BUKOPUCTaNu B il po6oTi?

2. ki BMacTMBOCTI CONi N NiCKy AO3BOMAIOTb BUKOPUCTOBYBATK CaMe Li MeTo-
OV ONA PO3AiNeHHA Cymilwi?

DH-0-9-Y

Man. 48. CknagaHHs nanepoBoro ¢inbTpa
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§ 6. Atomun. Monexkynu

ATomMU

IIle momanx mBi TuMcAUYi POKiB TOMY BUeHi 3aMMUCJIIOBAJIWCA HAJ TUM,
i3 YOro cKJIaJaAOThCA peYoBMHU. PO3MIipKOBYIOUM HAJ IIUM HUTAHHAM,
BimoMui#l maBHBOTpPelbKU (iocod [eMOKpiT mpumycTmB, IIO BCi pe-
YOBUHU MAalOTh CKJIAJATHCA 3 MEeBHUX UYACTUHOK i3 AyKe MaJeHbKUMU
MacaMu. BiH HasBaB ix aromMamwu, IO O3HAUAE «HEIIOMiJIbHi».

IcuyBanua aTomiB 0yJi0 JOBeIeHO MOPiBHAHO HeIaBHO, Jjulme B XIX
CTOJIiTTi, i pasoM i3 TMM y4yeHi BCTAHOBWJIU, ITIO ATOM He € HEHOIiJIbHOIO0
YACTUHKOI. ATOM CKJIAJAETHCA 3 A0PA, HABKOJIO AKOT0 PYXalOThCS eJleK-
mporu. Sapo OyAb-AKOro aToMa MO3UTHUBHO 3apdAiKeHe, a eJeKTPOHU
MalOTh HETaTUBHUU 3apaf. 3a PaXyHOK IIHOTO €JeKTPOHU IPUTATYIOTbCSA
I0 smep U obepTaroThCcA HABKOJIO HMX HA MHEeBHUX BimcTraHax. ¥ TaKui
coci0 yTBOPIOETHCS aTOM.

3apsAn B eJIeKTPOHIB My:Ke MaJIeHbKU. YacTUHOK i3 MEHIIIUM 3apsI0oM
y OpupoAi He icHye, TOMY 3apAl eJeKTPOoHA NMPUUMAIOTH 3a OJWHUILIO.
OckinbKY BiH HeraTWBHUI, TO 3apsal] eJeKTPOHA CTaHOBUTL —1. 3apsdAn
sep aTOMiB TaKOX BUMIiPIOETHCS B YMOBHUX ONUHUIAX, aje 31 3HAKOM
«t+». B aTomax MO3UTWUBHUN 3apAj] slep HENUTPaTIi3yeThCA HETATUBHUM
3apANIOM eJIEKTPOHIB, YHACJIJIOK YOT0 aTOM HE MAa€ eJeKTPUYHOTO 3a-
pany. Skmio sapAn Aapa aToma mopiBHIoE +1, TO TaKWii aTOM MiCTUTH
onuH ejeKTpoH (y cymi +1 — 1 = 0), a AKINO 3apan Agpa OOpiBHIOE +3,
TO aTOM MiCTHUTh TPU €JEeKTPOHU i T. 1.

ATOMW — Lie HaapPiOHIWi eneKTPOHeNTPanbHI YaCTUHKKN PEYOBUHU, AKi CKa-
~@ A2I0TbCA 3 NO3UTMBHO 3aPALKEHOTO AAPA M HeraTMBHO 3apALKEeHUX enek-
TPOHIB, WO pyXalTbCA HABKONO AApPa.

e 0

Ha mouatky XX croaitta marcebkuii ¢isuxk Epnect Pesepdopa sa-
IPOIIOHYBAB OAHY 3 IEPINUX Mozejell OymoBu aTtomiB. BiH mopiBHIOBaB
aroMm i3 Comaunoio cucremoro (Main. 49, 50, c. 54). Aje 1e mOpiBHAHHA
oysKe IpuOIM3He, OCKIJIbKM aTOM Ma€ CKJaAHiIly OymoBY, 3 SIKOIO BU
o3HalloMHUTECA B HACTYIIHOMY KJIaci.

Posmipu aromis gy:xe maneHbki — 6ausbko 1071 m (0,0000000001 m),
a SAApO aToMa IIfe MeHIIe: Ooro AiaMeTp CTAHOBUTHL OJu3bKo 10715 M
(0,000000000000001 ™M), ToOTO B CTO THMCAY pas3iB MeHINNWI, Hi¥K AiamMeTp
aTroma.
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

Man. 49. bygosa CoHAYHOI cMcTeMN. Man. 50. bygosa atoma. EnektpoHu
MnaHeTn obepTaloTbcA HaBkono CoHuA obepTaloTbCcA HaBKONO Afpa aToma

Y npupogi enekTpoHeNTPanbHi aTOMX TPAMAAITbCA JOCUTL piaKo. HanyacTiwe
B pe3ynbTaTi NeBHUX i (3pe6inbworo B XiMiYHMX peakuifx) aTomu BigaaloTb
abo NpUELHYIOTb €NEKTPOHN. Y LibOMY BUMAAKY 3apaf AApa BXe He KOMMeHCy-
€TbCA 3apALOM eNIEKTPOHIB, | aTOM MNEePeTBOPIOETHCA Ha €NTIEKTPUYHO 3apAaaKeHy
YACTUHKY. TaKi YaCTUHKM Ha3nBaloTb UOHAMU.

inowe

(]

AKLIO aTOM NPUEAHYE ENEeKTPOHM, TO B HbOTO 3'ABMIAETHCA HAAMIPHUI HeraTue-
HWI 3apAA | BiH NEPETBOPIOETLCA HA HE2AMUBHO 3apAdeHUl UOH i3 3apagom —1.

0+ (-1) =-1

S
@
E
S
S
S
o

A

BignoBigHO, AKWO aTOM MpPUEOHYE [Ba €NeKTPOHM, TO 3apAnd MOHa [OopiB-
HI0€E -2:

0+2-(-1)=-2
AKWIO »K aTOM BTpayaE eNekTPOHW, TO BiH nepe-
TBOPIOETHCA Ha NO3UMUBHO 3apA0xeHul (oH. 3apag,

MOHa, AKNI YTBOPIOETLCA BHACILOK BTPATVi aTOMOM
O[HOTO €IeKTPOHA, AOPIBHIOE +1:

0-(-1)=+

AKWO K aToM BTpayae ABa abo Tpu eneKkTPOoHW,
3apAg Noro ioHa J0OpPIBHIOE BiAMOBIAHO +2 abo +3:

0-2-(-1)=+2
abo 0 -3 - (-1) = +3 3BMYaiHa KyXOHHa Ciflb
barato peuyoBMH CKnapalTbCA 3 MPOTUNEXHO 3a- CKNAfAETbCA 3 NOHIB,
pPAOMKEHNX MNOHIB, 30Kpema 3BUYaiHi KYXOHHa Ciflb TOOTO € PEYOBMHOK
Ta copa. NOHHOI 6yn0BM
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§ 6. Atomu. Monekynu

Monekynwu

I3 pidHHMX aTOMiIB MOKYTh «CKJAJaTHUCA» PIi3HOMAHITHI MOJEKYJIH.
AtovMu 3’€IHYIOTHCA OAWH 3 OJHUM Y IIEBHOMY MOPAAKY 3a IOIIOMOTOIO
0cOOJMBUX XiMiuHUX 3B’ A3KiB.

B oxwiii MmosexyJi MoyKe 00’e€IHYBaTHUCA Pi3HE YKMCJIO aTOMiB, IIPUUO-
My aTOMH MOJKYTh CIIOJIyYaTHUCSA B PiSHOMY HOPAAKY. ¥ IIBOMY BUIIALKY
YTBOPIOIOTHCS MOJIEKYJIU PisHUX peuoBuH. Hampukiam, MOJIEKyJia KUCHIO
CKJIQZIAETHCSA 3 ABOX aTOMiB, MOJIEKyJa BOAW — 3 TPhOX, a MOJIEKYJa
caxapo3um — i3 copoka m’saTu. SIKIIMO0 aTOMH YMOBHO YSBUTU Yy BUTJIAILL
MaJeHbKUX KYJBOK, TO MOJIEKYJIU MAaTHUMYTh BUIJIAJL HAOODPY PiBHUX KY-
JIbOK TeBHOI (popMm Ta posmipiB (masa. 51).

CkJaazn Ta OymoBa MOJIEKYJ PEUOBUH 3yMOBJIIOIOTH IXHi BJIACTHUBOCTI.
PisHi peuoBMHU MalOTh Pi3HI MOJEKYyJIU, a OT:Ke, U PisHi BJIaCTHUBOCTI.

.\ Monekynn — ue HangpibHiWi YacTUHKM PEeYOBMHN, 34aTHI iCHyBaTU camo-
¢ ~@  CTiitHO i € HOCIAMM XIMIUYHNX BNACTUBOCTEN peyoBUH.

BiiacTuBOCTiI MOJIEKYJI CYyTTEBO BIJIMBAIOTH HE TiJIBKU HA XiMiuHi, aye
¥ Ha (iswuHi BJIaCTHMBOCTI peUOBMH. SIKIIO MOJIEKYJIM BasKKi Ta IIiJIbHO
posTallioBaHi ogHa BiZHOCHO OJHOI, TO TaKa pedyoBMHA Oyae MaTuU 3HAa-
YHY TYCTHUHY. SIKIIIO MOJIEKYJM CHJIBHO IPUTATYIOTHBCA OOHA O OJHOI,
TO TAKy PEUYOBHHY CKJIAAHO PO3MJIABUTU Ta Bumaputu. KoxkHa MoJIeKyJa
Ma€ meBHY (popMy II po3Mip, Bil IIBOTO 3ajIeKUTh, UM MaTHMe PeUOBHHA
3amax. A 3maTHICTH MOJEKYJ IOIJIMHATH BHUIMME CBITJI0 BU3HAUYATHUME
KOJIip PeYOBUHU.

6 8 2

Man. 51. Mopgeni monekyn: a — BYIMeKNCIOro rasy; 6 — BOAU; 8 — KUCHIO; 2 — Caxaposm.
Mopeni MoxHa 306paxkyBaTi AK Ky/lbKU, WO MepeKprBatloTbCs, abo AK KyNbKK,
cronyyeHi 38'A3KamMn B OAHY MONEKyy

o
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

Xoya NOHATTA NPO HANAPIOHILLI YAaCTUHKN PEYOBMHU | TEPMIH «aTOM» ICHYIOTb
e 3 aHTMYHMX YaciB, TEPMiH «MOJIeKyna» B XiMiUHill MOBI 3'ABMBCA MOPIBHA-
HO HepaBHO. OfHUM i3 Meplux yYyeHWx cydacHoi ximii 6ys PobepT Boisb.
HanpapibHili YacTUHKN PeYoBMHMN BiH Ha3BaB «KOPMYCKynamMm», WO NIAaTUHO
03HaYa€ «MaJieHbKe Tino», «TifibLe» abo «YyacTuHKa». Yepes miBCTONITTA Ui Yac-
TUHKW CTann HasyBaTU «MAaCOBMMM YacCTUHKaMu» abo «mac-KopmnycKynamm».
A OCKiNbKM NaTUHOIO CJIOBO «Maca» BMMOBJIAETbCA AK «MOJIeC», TO «MoJiec-
KOPMYCKY/nM» 3rofoOM CKOPOYEHO NEepPeTBOPWINCA Ha <MOJIEKYNNY.

ATOMM | MONeKynu B peyvyoBUHaX

Mosekyam Ta aToMu — IIe YaCTHUHKU, 3 SKUX CKJAAAIOTLCSI PEUOBU-
Hu. Kosiu Mu roBopuMo mIpo HaAWAPiOHIINI YaCTUHKY PEeUYOBUHU, TO MaliiKe
3aBXKAM MAaeMO Ha yBasi mosiekyau. MoJieKyau OyBaroTh HalpisHoMa-
HiTHimuMu. Hanpukiazn, MojieKyjga KHCHIO CKJIAIAEThCA 3 JBOX aTOMiB,
a MOJIEKyJIa CipKM TPOXH OiJabIlla — BOHA CKJIAJAE€ThCA 3 BOCBMU aTOMiB.
Moneryau 6i7KiB, III0 MicTAThCA y CKJAAi BCiX JKMBUX OpPraHisaMiB, Ha-
Gararo OiJbIli, Yy HMX HaJIUyeThCS COTHI THCAY, a iHOAI ¥ MijabiOHM
aromiB (majs. 52).

IcHyIOTh PEUYOBUHU, MOJIEKYJIN SKUX CKJIAMAIOTHCSA JUIIE 3 OTHOTO
atoma. Jlo HUX HaAJEKUTb, HAIPUKJIAMA, TejJiil (ras, SKUM HAIOBHIOIOTH
MOBITPAHI KyJbKHU), a TAKOXK Aedaki immri pevoBuHu. IIpo pedoBuHH,
AKi CKJIamamoThCsa 3 MOJEKYJI, TOBOPATDH, IO BOHU MAIOTh MOJEKYJIAPHY
OymoBy.

Y 6araThbox peuoBMHAX B3araji Ba’KKO BUIIJIUTHU OKPEMi MOJIEKYJIH.
Hanpukaan, aiMasu CKJIagalOTbLCA 3 aTOMiB, AKi AysKe MimHO 3B’sA3aHi
onuH 3 oxHuM (MaJy. 53). MokHa ckasaTw, 0 KOKXHUN ajaMas — Iie

a 6 8
Man. 52. Monekynu peyoBrH MOMeKynspHoi 6ynoBu:
a — MosieKyna BOAM CKINafAETbCA 3 TPbOX aTOMiB; 6 — CipKM — 3 BOCbMY;
8 — binka — i3 coTeHb TUCAY

m
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§ 6. Atomu. Monekynu

OHA BeJMUYe3Ha MOJeKyJia (CymepMoJieKyJsaa), AKa CKJIALAETHCA i3 CO-
TeHb THCAY MiabApAiB aromiB. Takux pedoBuMH moBoJIi Gararo, i I1omo
HUX TEPMiH «MOJIeKyJia» 3a3BUuail B3arajii He 3aCTOCOBYIOTH. IIpo Taki
PEUYOBUHU TOBOPSATH, IO BOHU CKJIAAAIOTHCA 3 aTOMiB
O0ymoBy. AToMHY OyZOBY MalOTh MeTajiu, KBapi, rpadit i 6araro iHImx

peu

7 . P .
(1“@9\\ 1. PeuyoBMHM MOXYTb CK/afaTiCA 3 aTOMiB Ta Mosekyn. HangpibHiwoto Xi-
La MiYHO HeﬂOﬂiﬂbHOlO YaCTUHKOK pPeyvyoBNHN € aTOM. Atom CKNnaaa€eTbCA
3 NO3UTUBHO 3apAAXKEHOro AApa, HaBKONO AKOro O6epTa}OTbCﬂ HeratTMmBHo

Man. 53. Anma3 cknaga€eTbca 3 BeNMUYE3HOI KiNlbKOCTi aTOMiIB,
3'€AHaHNX OfWH 3 OJHUM Y NMEBHOMY MOpsAAKy. BiH mae atomHy GynoBy

OBHH.

CTpyKTypa peyoBUH Ay»Ke BMIMBAE Ha ixHi $i3nyHi BnactnaocTi. Mixx okpeMumu
MOJEKYIaMUN B3AaEMOAIA 3HAYHO Cablua, HiX MiXX aTomamu abo NoHamu, ToMy
PEUYOBUHY MONEKYNAPHOT OYA0BY JyXKe KPUXKIi 1 XapaKTepu3yloTbCs HU3bKUMY
TemnepaTypamu MfaBfeHHA Ta KUMiHHA. AKLWO peyoBMHa 3a 3BUYANHUX YMOB
nepebyBae B pigkomy abo rasonofibHomMy cTaHax, TO BOHa OJHO3HAaUYHO Ma€
MoneKkynapHy 6yaoBy.

TBepai peyoBUHM MONEKYNAPHOI OymdoBM NpW HarpiBaHHi 3a3BMYail JOCUTb
nerko posnnaBnaTbcA. o peyoBMH i3 MONeKynApHow 6GyAoBOK HanexaTb
BOfa, KMNCEHb, a30T, BYINEKMUCANUNA ra3, Cipka, nonieTuneH, cnupT TOLO.
PeyoBuHN HemoneKynsapHoi OynoBM 3a 3BMYAMHMX YMOB 3aBXAW nepebysa-
I0Tb y TBEPAOMY arperatHoMy CTaHi. 3aBAAKN CUJIbHIM B3aEMOAII Mi>K aTomamm
Ta IOHaMX BOHW MaloTb BMCOKi TemnepaTypu MaBfeHHA Ta KUMiHHA.

j [ BucHoBKM:

3apALXKEHi eNeKTPOHU (KOXKHUI eneKkTPoH Mae 3apag —1).

D
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

I

Yncno enekTpoHiB B aTOMi JOPIBHIOE 3apAay AApa atoMa. YHaclifoK Lbo-
ro aTOM — eNeKTPOHEeNTpanbHa YacTUHKA.

ATOMM 3'€QHYIOTbCA OOAMH 3 OOHWUM, YTBOPIOIOUM MONEKynu. Y mMonekyni
MOXe MICTUTUCA pi3He YMCIIO aTOMIB: Bil ABOX [0 MINIbAOHIB.

Monekyna — HangpibHilwa YacTMHKa PeYyoBUHU, WO € HOCIEM Ti BnacTu-
BocTer. Cknag i 6ygoBa Monekyn 3ymMOBAIOIOTb AK XiMiuHi, TaK i ¢i3nyHi
BNTACTMBOCTI PEYOBVH.

KoHTponbHi 3anuTaHHA

uhAWN =

3 AKUX YaCTMHOK MOXYTb CKNlagaTncAa pevyoBUHN?
AIKi YaCTVHKM Ha3MBaloOTb aTOMaMu, MoneKynamm?
I3 yoro cknagarTbcA aTomun?

AKNN 3apag MaloTb aTOMHI Agpa 1 enekTPoHn?
YuMm Bigpi3HATbCA aTOMU Bif Monekyn?

3aBAaHHA AnA 3aCBOEHHA MaTepiany

1.

2.

10*

Y cknapi aToMiB MiCTATbCA 3apAAXKEHi YaCTVHKW, NPOTe aTOMUN € eNIeKTpo-
HelTpanbHUMK. Yomy?

fIK 3MiHIOETbCA 3apAf aTOMIB, AKWO BOHMW BigAaloTb abo NpUELHYIOTb
eneKkTpoHu?

CKinbKKn enekTPOHIB MICTUTbCA Y CKNaAi aToMa, AKLLO 3apAj Moro agpa Ao-
piBHIOE +87

Yu Bigpi3HAOTbCA po3mipy aToMiB i monekyn? Yomy? Aka yacTMHKa MmeHLwa?
Yum BIAPI3HAIOTLCA 3a CKNAAOM i BNAaCTUBOCTAMU PEYOBUHW MONEKYNApP-
HOi i HemonekynapHoi 6ynosu?

Y NPOTOHIB — YaCTUHOK y AApi aTOMIB — Ta eneKTPOHIB 3apAan ofHa-
KOBi 3a BENMUMHOIO, ane MPOTUEXHI 3@ 3HAaKOM. AKLLO B aTOMi MiCTUTbCA
15 NPOTOHIB, TO CKiNbKM eneKTPOoHiB Byae B LibOoMy aTOMI?

Ckinbku aTomi byge mMiCTUTUCA B MOMEKY, AKLLO BOHa yTBOpUiaca o6'ea-
HaHHAM OJHIi€l MONEKYNV BOAW I OfHIEI MONEKYNN BYrNeKNCIoro rasy?
BusHauTte 3apap 4acTUHKK, AKWO BOHA MICTWUTb: a) ARPO i3 3apAgom +26
Ta 26 enekTpoHiB; 6) AApo i3 3apagom +8 Ta 10 eNneKTPOoHIB; B) AAPO i3 3a-
pagom +11 Ta 10 enekTpoOHiB; ) AAPO i3 3apAAOM +6 Ta 6 eNeKTPOHIB;
a) Appo i3 3apagom +9 T1a 10 enekTpoHiB; €) aapo i3 3apsagom +12 ta 10
€NeKTPOHIB.

Cipka cKnafa€eTbca 3 MOSIEKY, WO MICTATb Mo 8 aToMiB, a B rpadiTi okpe-
MUX MONEKYN BUAIMUTA HEMOXKNIUBO. AKY 3 LUX PEeYOBUH Jleriie posna-
BUTU?

3Hangitb y gopatkoBux mxkepenax iHGopmauilo Mpo xapakTepHi BRacTu-
BOCTi MONeEKy/ Ta iXHii BMAVB Ha BNAaCTUBOCTI PEYOBUHM.
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§ 7. XimiyHi enemeHTn

 AKWo aTtom 36inbWKUT JO Po3MmipiB AGNyKa, TO B Takomy pasi A6nyko 36inb-
WNTbCA A0 PO3MIpPIB 3€MHOI Kyni.

« Y yaliHin noXui BogM aTtomiB y BiCiM pasiB Oinblue, Hi>XK YalHKX JIOXKOK BOAU
B ATNaHTUYHOMY OKeaHi.

- MnaToH BBaaB, WO HAMAPIOHIWI YAaCTUHKN pevyoBUHUN (MaTepil) MaloTb BUMNAL
NpaBWIbHUX GaraTorpaHHUKIB.

8§ 7. XimiuHi enemeHTIN

Ix1moro Hiuoro B mpupoi HeMae

Hi ryr, Hi TaM, Y KOCMiYHUX TJIN0MHAX.
VYece: Big minmumuHOK MaauX A0 IIJIaHET —
3 eJIeMEeHTiB CKJIAJaeThCAd €JUHIX.

C. Hlunayos «9umatouu Mendeneesa»

MNoHATTA Npo XiMiYHI enemeHTn

VYci peuoBUMHM CKJIAZAIOTBCS 3 MOJEKyJ abo aromiB. MoJaexyaum Ta
MOHU YTBOPIOIOTHCS 3 aTroMiB. OT:Ke, yce B IIPUPOAL CKJIATAETLCSI 3 ATOMIB.
Ycporo Ha 3emJyii Ta B KOCMiUHOMY TPOCTOpi BUABJNEeHO 89 pi3HUX BUIIB
aromiB, 1mie 29 BuaiB moOyTO BUEHMMM MITYyUYHO. BOHH Oy’Ke HeCTilKi
1 iCHYIOTh Y BUTJISAA]L KiJIbBKOX OKPEMHUX ATOMIiB IIPOTATOM JIHMIIE KiJIbKOX
CeKyH] BiJi MOMEHTy MOOyBaHHI.

Atovu pisHMX BHUAIB BigpisHAIOTHCS 3a Macoi0, Po3MipoM, OYymZ0BOIO
Ta 3apsagoM aTOMHHUX saaep. AToMU OZHOTO BUIY OJHAKOBI 3a posmipamu,
MalOTh NPUOJIN3HO OJHAKOBY Macy Ta IOmi0OHYy OyI0BY, ajie 000B’I3KOBO —
OIHAKOBUI 3apsan aapa. ATOMHU II€EBHOTO BUAY HA3MBAIOTh XiMiUuHUM eJie-
MEHTOM.

:‘.. XiMiYHMI enemeHT — Lie pPi3HOBUA aTOMIB 3 O4HAKOBMM 3apAaoM Aapa.
(]

3apsan aapa aroMa — Ile HaWBasKJIMBiIlIa xapaKTepHcTHKa XimiuHo-
ro ejieMeHTa, 3 AKOI MOKHa 0OaraTo Ai3HATHCA IIPO BJIACTHUBOCTI aTOMiB
i yTBOpeHUMX HUMU peuoBWH. Hampumiiazm, 3a 3apAgOoM sAApa MOYKHA BU-
3HAUUTU YMCJIO €JIEKTPOHIB Yy aToMi XiMiuHOTO ejieMeHTa, AKe BU3HAUAE
XiMiuHiI BJACTUBOCTI CIOJYK, YTBOPEHUX IIUM €JEeMEHTOM.

HaiigaBHille MOHATTA PO eJeMeHTU HOB’sA3aHe 3 aHTUYHUM (Pijoco-
¢dom ApicTroTenem, AKWUI CTBOPUB IEPITY HAYKOBY KapTUHY CBiTYy. 3rimHO
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

AHTMYHMIN dinocod, yyeHb [MnaToHa, BMXOBaTESb
AnekcaHgpa MakegoHcbkoro. HaBuyaBca B Akagemii
y MnatoHa B micTi AdiHn. 3acHyBaB BRacHy wkony — Jli-
Ken, fe po3pobus yHikanbHy Ana lpeuii cnctemy ocsi-
TW — KON BYMTESIb He MPOCTO PO3MOBJIAE 3 YUHAMMU,
a YnTa€E M 3a3ganeriab NigrotToBsieHi Ta 3anucaHi Ha
cyBoAx nekuii. loro BMHaxo4oM TakoX € po3AineHHs
NeKUin Ha Pi3Hi Kypcym — HayKOBi ANCLUMNIIIHN — nOTi-
Ky, $i3uKy, acTpOHOMIilo, METEOPOOFit0, 300/10rit0, MO-
NITUKY, €TUKY, PUTOPUKY TOLO. ApiCTOTENb HaNeXnTb
O uucna Hanbinbl Pi3HOCTOPOHHIX AaBHbOrpeLb-
Kux yyeHux. Teopu ApicToTensa oxomnowTb YCi ranysi

ApicToTennb
3HaHb TOro yacy. (384-322 pp. [o H. e.)

3 Helo, yci Tija cKJaaZailoThbCsd 3 PiBHMX KOMOIHAIIN II’ATH eJIeMeHTiB:
3eMJIi, BoAU, MOBITPsA, BOTHIO W edipy.

Ha3Bu Ta cumBONM XiMIYHUX eeMeHTiB

Vei ximiuHi eleMeHTH MalOTh Ha3BU ¥ YMOBHI ITO3HAUEHHSI — XiMiuHi
CUMB0/U. 3a OCHOBY YKDPalHCBKUX HAa3B €JIEMEHTIB y3ATO ixHi JaTwH-
cbKi HasBu. HasBu XiMiuHUX eieMEeHTIiB 3alMCYIOTh 3 BEJIUKOI JIiTepwu.
AR cuMBOJIM XiMIiUHUX €JIeMEHTIB BUKOPHCTOBYIOTHCS IEPIIi JiTepu ixXHiIX
JaTUHCHBKUX Ha3B.

Hanpuknan, ximiuEMii egeMeHT i3 3apazoM aToMHOro sapa +1 Ha-
suBaeThedA I'igporenom, itoro cumBoJs H Bigmosimae mepmriit sritepi sraTma-
cbkoi Ha3Bu Hydrogenium. XimiuHuii eleMeHT i3 3apagoM saapa +8 Hasu-
BaeTbca OkcurenoMm (Bix matus. Oxygenium) i mogHavaeTsea cumboaoMm O.

SKmIo mepia JiTepa B Ha3Bi ejleMeHTa BiKe BUKOPUCTOBYETHCS IJIA
MO3HAUEHHS iHIIIOTO eJeMeHTa, TO A0 Hel JOJAE€ThCSI OAHA 3 HACTYIITHUX
Jitep, HanpukJjgajn, cumBoJ l'enito — He, Mepkypito — Hg (Bix nmarumn.
Hydrargyrum).

Vei BimkpuTi Ha CchbOromHi XiMiuHi ejleMeHTU 3BeIeHO B TAOJIUILI0 —
Ilepioduuny cucmemy ximivnux enemenmis []. I. Meundeneesa.

CuMBoOJIM Ta Ha3BU eJIeMEHTIiB — Iie Jitepu ximiunoi moBu. Iliero mo-
BOIO PO3MOBJISAIOTE yci XiMmiku cBiTy. I BamM Taxko:k Tpeba BUBUUTH «aJ-
daBiT» ximiunoi moBu. CHUMBOJIIM XiMiUHMX eJeMEHTiB, IKi YacTO BUKO-
PHCTOBYIOThCSA Ha ypokax ximii, maBemeHo B Tabawumi 1.

HazBu xiMiuHIM ejieMeHTaM IIepeBaKHO JaBajii BUeHi, IKi BrepiIe ix
BimkpuBasu. TiIbKU eleMeHTH, AKi BigoMmi 3 rimOoKoi JaBHUHN, MAalOTh
Ha3BU, IO CKJAJUCA iCTOPUUHO.
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§ 7. XimiuHi enemeHTU

Taoaumga 1. HazBu Ta cMMBOJM XiMIiYHMX eJIeMEHTiB

YkpaTHCBKa Ha3Ba JlaTnHCBKA Ximiuauii Bumoga
eJIeMeHTa Ha3Ba eJeMeHTa CHMBOJI y bopmyari

Arominiit Aluminium Al Amrominit
Aypym Aurum Au Aypym
ApreHrym Argentum Ag Aprearym
Apcen Arsenicum As Apcen
Bapiit Barium Ba Bapin
Bop Borum B Bop
Bpom Bromium Br Bpom
Tigporen Hydrogenium H A
Von Todum I Vion
Kaniii Kalium K Kamniit
Kanwmii Calcium Ca Kanwmii
Kap6on Carboneum C ITe
Kyopym Cuprum Cu Kymnpym
Marnit Magnesium Mg Marnit
Manraun Manganum Mn Manraun
Mepxkypiit Hydrargyrum Hg Tigpapripym
Harpiit Natrium Na Harpiit
Hirporen Nitrogenium N En
Oxkcureu Oxygenium (0] (0]
TLnrromMGym Plumbum Pb TLtromM6ym
Cumimiin Silicium Si Cuminii
Cranym Stannum Sn Cranym
Cyasdyp Sulfur S Ec
Depym Ferrum Fe Depym
Dayop Fluorum F dyop
Docdop Phosphorus P IIe
Xuop Chlorum Cl Xiop
EE78: 039 Zincum Zn EB78: 039
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

BaraTto esemMeHTIB HasmBaJaucCHa
3 ypaxyBaHHSM IXHiX BJIaCTHUBOCTeM
abo BJIACTMBOCTEN PEUOBWH, SKi BOHU

yrBOpIOIOTL: OKcureH — Bin okxcoc —

ey KUCJAUil 1 2eH — HaAPOIKyBaTH, TOOTO

/| P «TOH, IO HAPOKYE KUCIOTHY, Tigpo-

e ‘5-'5( ! ‘el reH — Big zidpo — Boma i zen — Ha-

.. HM . POIKYyBaTH, TOOTO «TOM, IO HAPOIKYE

,._"r;_"'_. hmd BOAy», Bpom — Bim 6pomoc — cmopizm,
Al cMmepaounii (uepes samax Gpomy).

AnximMikum mosHavaiu eJeMeHTH
i3 BaJlyyeHHSAM AacCTPOJIOTIiUHUX CHUMBO-
aiB. Ha Toii vac 6yJio Bigomo cim ILIaseT
i cim meramiB: 30s0TO, CcpibJsiO, Migb, 3aJ/1i30, 0JIOBO, CBUHEIb i PTYTh.
Yomy 6 me ob6’emmaru ix mapamu? Came TOAi 30J0TO IMOUYAJM CIIiBBimHO-
cutu i3 Coniem, cpibiao — 3 Micsamem, Mmigpr — i3 Bereporo, pTyTh — i3
Meprypiem (mas. 54). A ximiuHi mepeTBOpPeHHS MOSACHIOBAJIUCSI Mi(hojio-
TiYHIMU CIOYKEeTaMMU.

HasBu meaxumx eieMeHTIiB MOB’s3aHi 3 MiHepasmamMu, y AKUX BOHU
BIiepirie Oyau BuABJeHi: Automiuiii, Jliti#t, Bop Ta immri.

Enementu HasuBaiaum Ha uvecTh OoriB (Turan, IIpomeriit) i BueHHX
(Efinmireninii, MenzneneBiii, HobGesiit). ¥ HasBax AeAKUX €JIEMEHTIiB 3BY-
yaTh Ha3Bu KocMmiunumx Tin (Lermiii, Ypan, Texyp, Cenen), Kpain i KoH-
TuHeHTiB (Ppanmiit, ['epmaniii, Amepurriii).

Man. 54. AnximiuHi No3HayeHHA
XiMiYHUX enemeHTIB

» [leAKMM Hef,aBHO BifKPUTUM efleMeHTaMm Lie He JaHO Ha3BM, TOMY iX TUMYacoBO
MO3HayalTb i3 BUKOPUCTAaHHAM MOPAAKOBOro Homepa B lNepiognyuHin cncremi.
Hanpwvknag, enemeHT i3 Homepom 117 Ha3uBaloTb YHYHCeNTin (YH — NaTMHCbKO
«OfVH», @ cenma — «Cim») i no3HavaTb Uus, a enemeHT N2 118 — YHYHOKTI
(okma — naTuUHCbKOW «BiCiM») i no3HavaoTb Uuo.

MNowwupeHicTb XiMIYHMX enemeHTIB y NpupoAi

AToMHI eleMeHTiB, II0 TPAIJISAIOTLCA B IPHUPOLi, PO3MOIijeHi B Hil
IyKe HepiBHOMIpHO. ¥ KOCMOCi HAWMOIMUPEHIiIuM ejgeMeHTOM € ['igpo-
ren — mepmuit exemeHT Ilepiogmunoi cucremmu. Ha iioro wacTrky mpu-
nazae 6au3bKo 93 % ycix aromiB BeecBity (mas. 55a). Bausbpko 6,9 %
CTAaHOBJATHL aTommu l'enito — gpyroro eaemenTta Ilepiogmunoi cucremu.
Pemra 0,1 % npumagae Ha BCi iHINI eleMeHTH.

ITomupenicTs XiMiYHUX €JeMEHTIB y 3eMHill KOpi 3HAUHO BifgpisHsa-
eThesA Bim ixaboi momupenocti y BeecBiti (masn. 556). ¥V 3eMHill Kopi Haii-
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§ 7. XimiuHi enemeHTU

I

93 %

IHLWi
IHWi 14 %
0,1 %
Fe
—_He — 4%
0
6,9 % Al
0 7 %
49 % N si
26 %
a 6

Man. 55. lMowwupeHicTb ximiuyHNX enemeHTiB: a — Yy BcecsiTi (y BigcoTkax Big 3arasbHOro
yncna aTomiB); 6 — y 3eMHiln Kopi (y BifcoTKax Big 3aranbHOI mMacK)

O0inpmre aromiB Oxcureny Tta Cuiiniro. Paszom 3 Ausominiem i ®@epymom
BOHHN (pOPMYIOTh OCHOBHIi cmoayku 3emMHOI Kopu. A @epym i Hikomr —
OCHOBHIi eJIeMeHTH, 3 AKUX YTBOPEHE SAPO HAIol IJIaHeTH.

JKuBi opraHisaMu TakoK CKJaJalOTHCA 3 aTOMiB pisHUX XimMiuHHX
eiqeMeHTiB. B opranismi groguau Haiibinbiiie mictuThesa aTromiB Kap6ony,
Tigporeny, Oxcureny ta HiTporeny.

BucHOBKM:

ATOMM MOXYTb OYyTU Pi3HMUX BUAIB. ATOMV OJHOrO BUAY Ha3MBaOTb XiMiy-
HUM efleMeHTOM. ATOMM OAHOrO XiMiYHOrO efleMeHTa MaloTb OOHAKOBUIA
3apAa aTOMHOro agpa.

XimiuHi enemeHTV NoO3HavaTb NliTepaMu NATUHCbKOrO andasiTy 3a naTuH-
CbKOIO Ha3BOIO efleMeHTa.

HannowwpeHriwmnm enemeHtom y BcecsiTi € FigporeH. Y 3emHin kKopi Haw-
6inble MicTUTbCA aTomiB OKcUrery.

KoHTponbHi 3annTaHHA

[anTe BM3HAUYeHHA XiMIYHOrO efleMeHTa.

YmM Bigpi3HATbCA aTOMU Pi3HUX XIMIYHUX eneMeHTiB?

CKinbKu XiMiyHUX enemeHTiB 3HamaeHo B npupogi? CKinbku BCbOro ene-
MEHTIB BiAKPUTO BYEHUMU?

3a KO 03HAKOK aTOM BiJHOCATb A0 TOro abo iHWOro XiMiYHOro enemeH-
Ta? BubepiTb NpaBusibHY BigNOBIAb: a) po3mip aToma; 6) Maca aToma; B) 3a-
pAQ AApa aToMa; ) YMCTIO eneKTPOHIB B 000NOHLi aToMa.

AKNIN enemeHT € HannowmpeHiwmnm y BcecsiTi? Bubepitb npaBusbHy Bif-
noBigb: a) lgporen; 6) Okcuren; B) Cuniuin; r) lenin.
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

1.

I

2.

9*

AKNIN enemeHT € HaMOLWMPEHILUNM Y 3eMHI Kopi? Bnbepitb npasBunibHy
Bignogigpb: a) ligporeH; 6) Okcuren; B) Cuniyin; r) Fenin.

YoMy cumBONN OAHUX enemMeHTIB CKNafalTbCA 3 OAHIE NiTepu, a CUMBONN
iHWKX — i3 gBOX?

3aBAaHHA ANA 3aCBOEHHA MaTepiany

3anywith CMMBONK, AKMMMK MO3HayalTb enemeHTV: Kynpym, Mepkypin,
lpporeH, ®ocdop, Hatpin, OkcureH.

3anuwiTb Ha3BW efleMeHTIB, AKi No3HavalTbca cumsonamu: Mg, Na, Si, Ag,
P, Hg, N. flk BumoBnaAwTbCA Ui cumBonn?

Bunuwite i3 Tabnuui 1 yci cumBonm XimiyHUX eneMeHTiB, WO NOYMHATLCA
nitepoto C.

3Hangite y lNepiognyHin cuctemi No Tpy NPUKNAAM XiMIYHUX eneMeHTiB,
AKi Ha3BaHi Ha YecTb: a) yueHux; 6) nnaHet; B) reorpadiyHmx o6'eKTiB.

AKi enemeHTM nocigalTb TPU Nepwmx MicuA 3a MOLWMPEHICTIO B 3e€MHiIl
Kopi? flka yacTKa Bif 3aranbHOI Macy NPUNaja€ Ha pewTy enemMeHTiB?
Yum BigpI3HAIOTLCA NMOHATTA «aTOM» i «XIMIYHUI eneMeHT»?

B opgHoMy BuMAaaHHi 3 Ximii 6yno nopaHe BM3HauyeHHA: «XiMiYHMIA ene-
MEHT — Lle PeyoBMHa, YCi aTOMM AKOI MalTb OAMH i TON camMuin 3apAag
anpar. Y YoMy NOMUKOBICTb BM3HAUYeHHA?

fIK BU BBaka€Te, YOMy MOLUMPEHICTb eNeMEeHTIB y 3eMHill Kopi ay»e Bif-
Pi3HAETbCA Bif IXHbOI NowWMpeHocTi y BcecsiTi?

3HangiTb y AOAATKOBIN NiTepaTypi iHpopmaLio npo icTopito BiaKpUTTA
Ta NOXOMXEHHA Ha3BM OAHOrO 3 XiMiYHMX enemMeHTiB, HaBeAeHVX y Tabnu-
ui 1. NogaiTe uto iHGopmaLito B Byab-AKOMY 3pyyHOMY AfA BaC BUNAL
(NOBIBOMNEHHA, MANIOHOK, CXeMa, BipLl TOLLO).

§ 8. MNepiognyHa cncrema XiMmiuyHUX enemeHTIB
O. I. MenpeneeBa

MNepiognyHa cuctema — nepenik BiJOMUX efleMeHTIB

Mu B:xke sragyBasu mpo llepiogmuHy cucteMy XiMiUHUX €JIeMEHTIB,
a 3apas3 03HAMOMUMOCS 3 Hel AerajbHilne. IlepioguuHy cucTeMy MOXKHA
moJaTH SIK CBOEPimHUII Imepesik ximiunux esemeHTiB. IIpore 1me He mpo-
cro mepenaik. Ilepioguuna cucrtemMa BigoOpaskae Kiaacudikalio xiMivHMX
€JIeMEeHTIB, 110 I'PYHTYEThCA HA 0COOJIMBOCTAX OY/I0BU IXHiX aTomiB. ¥ Hilt
icHye OesJriu 3aKOHOMIpHOCTeH i 3ayIe:KHOCTEI, 3 AKMMIU BU O3HAMOMUTECS
Oig yac BUBUEHHS Ximii.

E
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§ 8. MepioagnuyHa cuctema ximiyHMx enemenTiB [. |. MeHpeneesa

BupatHum pocinceknin yuyeHnn. Hapoameca B poguHi
Aupektopa TobonbcbKoi riMHasii. 3akiHuvB MeTepbyp3b-
KW NefjaroriyHvm iHCTUTYT, Ae 3rofoM BUK/aZaB XiMmito.
Moro po6oTn mpucBAYeHi He auwe Ximii, ane n ¢isnui,
TEXHONOrii, eKOHOMiILi Ta reorpadii. Hanbinblwe noro fo-
CATHEHHA — BIAKPUTTA nepioAnyYHOro 3akoHy. CtBopus
y Pocii nepwy nanaty mip i Bar. Y 1887 poui cam 38incH1B
NOJIT Ha MOBITPAHIN Kyni ANA CMOCTEPEeXEeHHA COHAYHOI
KOPOHW Mif Yac 3aTeMHeHHsA, nponeTie 100 KM Ha BUCOTI
65113bKo 4 KM. BricyBaB CBOIO KaHAuZaTtypy Ha 3006yTTs
Hob6eniBcbkoi npemii, ane Tak i He oTpumaB Ti: Hobenis-
CbKy npemito 3anposagunu nvwe B 1901 poui i gaBanu
TiNbKW 3a BIAKPUTTA, 3AINCHEHI B PiK NPUCYOKEHHS.

ITepioguuna cuctema OyJia CKJa-
IeHa Ha OCHOBi IIepPiogMYHOTO 3aKOHY,
Bigkpuroro B 1869 pomi . I. Men-
meneeBuM. llepiogmuHuii 3aKOH MU
posriissHeMO TpoxXxu misHirme, a mo Ile-
piogmuHOI cucTeMH 3BePTATUMEMOCSH
BIPOJOBYK YyCHOTO KYpPCYy BUBUEHHSA
ximii. Ha momeHT cTBOpeHHA Ilepio-
IUYHA cucTeMa MicTuJja Juile 63 eie-
MEHTH — caMe CTiJIbKH iX OyJo Bif-
KpuTo Ha Toi yac (man. 56). ¥V mipy
BiIKPUTTSA HOBUX eJIEMEeHTiB BOHAa
IOIOBHIOBAJIaCcA HOBUMU JTaHUMHU.
Ha uwects 1. I. MengeneeBa ximiku
HasuBaoTh Ilepiognuny cucreMy HOTO
im’sam. TewianbuicTs . I. MengeneeBa
mojsArajsia B TOMy, IO BiH mepeadauyuB
icHyBaHHA HEBiIKPUTHMX HAa TOW Uac
eJIEMEHTIiB i 3aJUIINB AJd HUX BiJIbHI
Micua B TabuamIni.

Cooromui mo Ilepiommumoi cucre-
Mu BHeceHo 118 enementiB. Boma 1mo-
MOBHIOETLCA IMOMHO BIIKPUTUMU eJie-
MeHTaMH, i IIOKHU II0 BUeHi1 He MOXKYTb
OTHOSHAYHO CTBEPIKYBaTU, CKiJIBKHN
BCHOT'O €JIeMEHTIB MOJKe iCHyBaTu.

AmuTtpo IBaHOBUY
MeHpeneeB
(1834-1907)

ESSAl D'UNE SYSTEME DES ELEMENTS
B A RS LU POL0E & TOMIGLIES £T FO N CTI0RE CHIMIGIES,
par D Mendeleall,
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Man. 56. 306paxeHHA nepLuoi
MepiognyHoi cncremn,
cknageHoi [. I. MeHpgeneeBnm.

Y nepuwinn MNepioagnyuHin cuctemi 6yno
niwe 63 enemeHTtn. BoHa BigpisHaAnaca
Bifl Cy4acHOI 3a BUIMALOM
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

CrpykTypa lNepiognyHoi cnctemu

Ilepioguuna cucrema XiMiuHUX ejleMeHTiB Mae BurJsag Tabauii. Eie-
MEHTH B Hilfi pO3TaIlllOBaHi B IIEBHOMY MOPAAKY — Yy Mipy 30iJbIlIeHHS
Macu iXHix aToMmiB. Ko:KHUI ejleMeHT Ma€ CBill MOPAIKOBUU HOMED, i IeH
HOMED MOPiBHIOE 3apALy saApa aTOMIiB IILOTO eJIEMEHTa.

Icuye Gararo pisHoBuziB 300pakenus IlepiogmuHoi cucTeMu: Kpyro-
Bi, cmipanibHi, ImipamiganabHi, i3 po3TanryBaHHAM eJIEMEHTIB 3BePXy BHU3
i amiBa mampaBo. Hait6inbIn 3araTbHOIPUNHATIM € 300pakKeHHA Y BUTJIAII
TabJUIII 3 PO3TAIlyBAHHAM €JIEMEHTIiB 3JIiBa HaIpaso.

VY Ilepioguuniii cucremi Bci eemeHnTH 06’emHaHi B nepiodu — ropu-
30HTAJbHI PAAU €JeMeHTiB, 1 e2pynu — BepTUKAJbHI PALU eJeMeHTiB.
Y 0oszomy BapiauTi Ilepioguunoi cucremu eseMeHTH 06’emHaHi B 7 me-
piomiB i 18 rpym, a B kopomkomy — TaKoK y 7 mepioxmis, ane y 8 rpyn
(nuB. (opsarm).

VY Hamriii KpaiHi TpagUI[iiHO KOPUCTYIOTHCS KOPOTKOIIEPiOAHUM Bapi-
auToMm. Mixkmapozgue ToBapuctso IUPAC” pexoMeHAye A1 BUKOPUCTAHHS
mosrouepionumuii BapiaHT Ilepiogmunoi cucremm.

Ilepmri Tpu mepioau Ha3smMBAIOTh MAJUMM, OCKIJIBKU B HUX MiCTHUTBHCS
HeBeJIMKe YNCJIO eJIeMEeHTIiB: y IepIIOMY Iepiofi MicTATbCA TiMBKHU 2 eJje-
mentu (Tigporen i Tesift), a B gpyromy i Tperbomy — 1o 8 eJeMeHTiB.
Pemrry mepioniB HasmBalOTh BEJIMKUMU: Y YeTBEPTOMY i II’saTOMY mepiomax
MicTaTbedA mo 18 eeMeHTiB, a y IIIOCTOMY i CBOMOMY — IO 32 eJIeMeHTH.

I'pynu o6’enHyoTh eJeMeHTH 3 MOAIOHWMMU BJyacTUBOCTAMHU. lledaki
IPynu eJIEMEHTIB MaioTh HAa3BW, HANIPUKJIAM, TPyNA JYHHUX eJeMeHmis
abo rpymna iHepmHuUX esemMeHmis.

YV HMKHIN yacTHHI TAabJMII PO3TAIIIOBAHI POAUHU €JIEMEHTIB — JaHma-
Hoidu Ta akmunoidu. 1li ememenTu posmimieni micas JlanTarny (Ne 57)
i Axruniio (Ne 89) i dopmanbHO Hamexarb A0 Tperbol rpynu. IIporte
po3MiIlleHHA IIUX eJIeMeHTIB y Tabuwuili 3podmso 6 ii rpomisakoio i He-
3PYYHOI0, TOMY IX 3a3BUYail BUHOCATH 3a ii Mexxi.

Koxxuuii ememeHT Mae cBOIO «aapecy» B Ilepioguuniii cucrTemi.
IITo6 onucamu micye enemeuma 6 Ilepioduyniii cucmemi, mpeba Ha-
36amu 1020 nopsa0Ko8uUilL HOMeEp, G MAKOM HOMep zpynu ma nepiody.
Hanpuraan: enement OKcureH mMae HOPAAKOBMUI HoMep 8, poamimieHui
y Apyromy mepiomi, IOCTi# rpyiri.

* JTUPAC (International Union of Pure and Applied Chemistry) — mikHapogHe ToBapu-
cTBO 3 hyHJaMeHTaJbHOI Ta HpuKIagHoi ximii. Ile ToBapucTBO IpuiiMae PillleHHA PO IPU-
CBOEHHS HA3B HOBUM eJIEMEHTaM, a TAKOK IIPO IIPaBUJia CKJIAaHHsI Ha3B PEYOBUH.
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§ 8. MepioagnuyHa cuctema ximiyHMx enemenTiB [. |. MeHpeneesa

MopagkoBuiA (aTOMHWIA) HOMepP

/ XimiyHnn cumBon
' H
Hassa enemeHTa > I‘i,{[pOI‘GH
1 008 BigHocHa
2 aTOMHa maca

Man. 57. Onnc xapaKTepucTK enemeHTiB y Tabnuui MepiognuHoi cnctemm

EnemenTu, Tak caMo sSK peYOBMHU a00 MOJIEKYJM, MalOTh IE€BHi BJac-
TuBOCTi. HaliBa)KJIMBiIIi XapaKTepUCTUKU eJeMeHTiB, HaBemeHi B Ilepi-
OIUYHINA cucTeMi, — IIe MOPAAKOBUII HOMEP, BiJHOCHA aTOMHA Maca @
Torfo (MaJ. 57).

/' { BuCHOBKM:
/|
i

=\
Zl @9\ 1. TepiognyHa cnctema MIiCTUTb YCi BifOMI Ha CbOrOAHI XiMiYHI enemeHTu.
o0 BoHa cknagaeTtbca i3 cemun nepiofiB — ropusoHTanbHUX PALIB, Ta BOCbMM
rpyn (KOPOTKWiA BapiaHT) — BepPTUKaNbHUX pALiB.
2. [epuwi Tpu nepioan Ha3MBalTb ManMMK, BOHU CKNlafaoTbcs 3 2 abo 8 ene-
MEHTIB, a iHLWi — BEeNMMKUMUK, BOHW CKNagaloTbca 3 18 enemeHTiB i Ginblue.

[eAki rpyny enemeHTiB TakOX MaloTb BJIaCHI Ha3BMW.

"1 KOHTpONbHi 3anMTaHHA

Q 1. 3i ckinbkox nepiogis i rpyn cknagaetbca cyyacHa lNepiognyHa cuctema?
2. o Ha3uBaloTb nepiogom i rpynoto MepiognyHoi cnctemmn?
3. Aki nepiogn lMepiognyHOI CMCTEMM HA3MBaKTb ManuMu, a AKi — Beu-
Knumn?
4. HasepiTb npuKaagmM rpynoBux Ha3s XiMiYHUX efleMeHTIB.
5. Ckinbkn enemeHTiB MIiCTUTbCA B Meplmx Tpbox nepiogax [lepioguyHoi
cuctemmn? Bubepitb npasunbHy Bignosigb: a) 10; 6) 18; B) 24; 1) 63.

“{ 3aBAaHHA ONA 3aCBOEHHA MaTepiany

@ 1. 3anuwitb cumBONM Ta Ha3BU enemeHTiB Apyroro nepiogy [lepiognyHoi
— cnucTemn.
2. CKinbKn enemMeHTIB MICTUTbCA: a) Y TpeTboMy nepiogi; 6) n'aTomy nepiogai?

D,
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

3. 3anuuwitb CMMBONW HaBeAEHUX efleMeHTIB i onuuwiTb IXHE Mmicue B [le-
piogunuHin cuctemi: TigporeH, KapboH, ®ocdop, Depym, ApreHTym.

4. {k 3a ponomoroto [NepiognyHOi cucTeMn BMU3HAUUTK 3apAgd Agpa atoma?
Bu3HauTe 3apag agep B atomiB KapboHy, HitporeHy, Xnopy Ta Kanbuito.

5. Ykaxitb y lepioguuHii cuctemi enemeHT i3 3apagom agpa +79. 3anuuwitb
MNoro cMMBO, Ha3By. Y AKoMmy nepiofi (BenMKOMy uM Manomy) BiH po3-
TawoBaHW? CKiNnbKN eneKTPOHIB MICTUTbCA B aTOMi LbOro enemeHTa?

6*. 3HanpiTb y JOAaTKOBIN NiTepaTypi NpuUKNaau enemeHTiB, AKi foOyTi Bue-
HUMM LUTYYHO i He iCHYITb Y NpUpoAi. YKaxiTb iXHi MOpAAKOBI HOMepu
Ta Ha3BW.

7*. Yomy, Ha Balwy AYMKY, 3 YCiX BiJKPUTUX XIMIYHUX efleMeHTIB y npupofi
TpannAeTbca Tinbkn 897 AK yueHi BigKpunam iHWi enemeHTn?

§ 9. XimiuHi popmynu peuoBuH

Bigroni, Ak ximiuHi 3HaHHS 300pakKyBajucAd y BUIIAAL MidiuHmx
cIo;KeTiB Ha rpaBioopax (maia. 11, c. 15), MuHyJ0 KiZbKa CTOJIiTh. 3a ek
yac xiMiuHa MoBa Ay:Ke 3MiHmIaca. Bu BiKe o3HalioMuaucsa 3 «OyKBaMMI»
xiMiuHOI MOBM — cuMBoOJaMu XimMiuHux ejgemeHTiB. Ili «OyKBU» MOKYTH

CKJIAaTHUCA Y «CJIOBa» — Ximiuwui popmysiu.
.\ XimiuHa dpopmyna — ue yMOBHMI 3annC CKNagy PeYOoBMHM 32 AOMOMOrO
P ~@ cyMBONIB XiMIYUHMX eNeMeHTIB Ta iHAEKCIB.

3a IOIOMOrol XiMiuHHX (opMyJ 3allMCYIOTh CKJAL PEeUOBMH. 3a-
nuinemMo ximiuny ¢opmyny Bomu. MojeKkyJsia BOOW CKJAMAETHCA 3 JTBOX
aromiB Tigporeny H #i omuoro atroma Oxcuremy O (masn. 58). 3a moio-
Morow ximiunoi gopmysau ckaajg Boau 3amucyerbea Tax: H,O.

IMudpa 2 y uiit hopmyJsi Ha3u-
BAETHCSA [HOeKCOM i TTOKA3ye UMCJIO
aTtomiB I'imporeny B MOJIEKYJIi BOIH.
Iugexc samucyeThCcsi MaJIeHBKOIO
nupPo NOpaBoOpydY BiJg CUMBOJY
eJIeMeHTa, 10 IKOTO BiH HAJIEKUTh.
H YV crJazi MOJIEKyJIM BOAU € TaKOXK

oxuH atToMm Okcureny, aje ingexc 1
3a3BUUYall He MUINYTH. TOMY AKIIIO
IpaBOPyY BiJi CMMBOJY eJeMeHTa

H

Man. 58. Monekysa BOAW CKNafjaeTbCcs iHJeKCcy HeMae, TO MAaeThCA Ha yBa-
3 ogHoro atoma OKCWreHy i ABOX aToMiB 3i, 110 Y CKJIaAi MOJIEKYJH € TLIbKU
ligporeHy, Wo NPUEAHaHI JO HbOTO OUH aTOM IILOT'O eJIeMeHTA.
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§ 9. XimiuHi popmynn peyoBuH

BupatHuin aHrnincbkuin  ximik. CuH  6igHOro TKava
3 KembepneHpa. CamocTiiHO onaHyBaB XiMmito, ¢i3uKy
i MaTeMaTuMKy. Yce »UTTA MpauioBaB MNPOCTUM LUKINbHUM
yuutenem, He mMatouu cnewjianbHoi OCBiTU. BrByas npoue-
1 B aTMocdepi, po3pobrB aToOMHY Teopito. YBiB CUMBOY
XiMiYHMX enemeHTiB. [1py LbOMYy aTOMU Pi3HMX eNleMeHTIB
BiH 300pa’KyBaB Mo-pPi3HOMY: MPOCTUM KPYKEYKOM MO3Ha-
YyaB aToM OKcureHy, Kpy»KeuykoM i3 TOUKOK nocepepunHi —
atom T[igporeHy. OcKinbKu npuaymyBaTh pi3Hi Tunu
Kpy»euKiB CTaBaso gepani Bakue, [lanbToOH nMoyas BUKO-
pVCTOBYBATM NOYATKOBI NiTEPY aHMMINCbKMX HAa3B efleMeH-

TiB. BiH BiAKpuB AedekT 30py, WO NONAraE B He34aTHOCTI JkoH JlanbToH
PO3pPIi3HATY AeAKi KOMbOpW, AKUIA HAa3BanW [asibTOHI3MOM. (1766-1844)
3rigHo i3 MMM IpaBWJIAMU CKJIageMo (popMyJy caxapos3ud — OCHO-

BHOTO KOMIOHEHTAa IIYKPY. Bimomo, I0 B MOJIEKYJIi caxapo3u MiCTHUThCA
IBaHAAUATL aToMmiB Kapbony, mBanusaThk aBa aromu ligporeny i onu-
HaAIATh aToMiB OKcureny. 3amuIillieMO CHUMBOJIU II€PeJiueHUX eJIeMeHTiB
i mocTaBUMO BiATOBimHI iHmercu:

C12H22()11

Haa Toro mio6 HpaBUJABLHO UYKUTATH XiMiuHi Qopmyam, HeoOXimHo
3amaM’sSTaTH BUMOBY CHMBOJIIB ejeMeHTiB (Tabis. 1, c. 61). 3 ypaxyBaH-
HAM IIbOT0, (DOPMYJIU CJIifi YUTATH B TaKHUi Cmoci6:

H,0 — am gBa o;

CO, — me o xBa;

NaHCO, — marpiii am me o Tpu;
H,SO, — am nBa ec o uorupwu;
FeCl, — depym xyop aBa.

YacTo y CKJIaAi PeUYOBUH MiCTATHCA IPYIIN aTOMIB, 1110 TOBTOPIOIOTHCS
Kinmbka pagiB. [{aa spyuHocTi B XiMiuHuX popMyJiax Iii TPynu 3a0UCYIOTh
y OIyXKKaxX, a YMCJIO TPyl YKa3yITh iHAeKCOM 3a mysKKamu. Hampukian,
dopMyJia ceuOBHHHU, IO CKJIAMAETHCSI 3 omHOTO aromMa KapbOoHy, OgHOTO
aroma Oxcureny i gsox rpyn NH,, sanucyerbca Tax:

CO(NH,),
Iumexc 3a qy:KKaMM CTOCYETbCS BCiX aTOMiB, Y3ATHUX y AYKKHU, TOO-

TO OKpiM omuHOoro aroma Kapbory i1 ogHOro aroma OKCHUTeHY B MOJIEKY.JIi
CeUYOBUHU MicTAThCA aABa aromu HiTporeny Ta wotupu atromu l'imporerny.
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

BupaTHun wBefcbkuin yuyeHuid, npodecop. MounHas
YUNTUCA Ha NikapsA, ane CBOE XUTTA MPUCBATUB XiMil.
Y 29 pokiB 6yB ob6paHuii uneHom LLIBefcbkoi akagemii
HayK, a ni3Hiwe — i Npe3ngeHToM.

bepueniyc nepuivm yBiB NOHATTA N BM3HAYMB aTOMHi
Macu BiJOMVX Ha TON MOMEHT efleMeHTiB. 3anponoHyBaB
3aMmicTb cMMBONIB [lasibTOHa BUKOPUCTOBYBATW MOYaTKOBI
NiTepn NaTUHCbKMX Ha3B e/IeMEHTIB, CUCTEMY 3anuncy Ximiy-
HUX dopmMyn 3 BUKOPUCTaHHAM iHAeKciB. Tox bepueniyca
MOXHa Ha3BaTu TBOPLEM CyYacHOI XiMiyHOI MoBU. ABTOP
OCHOBHUX BIOKPUTTIB Yy rasnysi HeopraHiyHol, aHaniTUYHOI
Ta Qi3NYHOI Ximii, BUAATHUI cMCTEMATUK XiMIYHOI HayKu. Nenc-Ako6 Bepueniyc
Biokpus ximiuHi enement Cuniuin, Lepin, CeneH, Topin. (1770-1848)

Taki ¢opMysIu UUTAIOTHCS i3 3a3HAUEHHAM UYHNCJIAa TPYI, HATPUKJIAMI:
CO(NH,), — me o en am jBa ABiui;
(NH,),SO, — en am uorupu ABiui ec 0 4oTHUpH;
Fe(NO,), — depym en o Tpu Tpuui;
Ca,(PO,), — KaubIliii TpU Ile O YOTUPU ABiui;
NaAl(OH), — maTpiii anrominiii 0 am yoTupu pasw.

3a fonomoroto XiMmiyHMx GopMy”n 3annCyeTbCA CKNag He TifbKu Monekyn. Y pe-
YOBMHAX aTOMHOI Ta MOHHOI 6yfoBM MoneKyn He icHye (auB. § 6). Ane B LuX
pPEeYOBMHAX MOXKHA BUAIMTA OKPeMUIA GparmMeHT, Wo NoBTOPOETLCA. XiMiUHMN
dopMynamm B TakKUX peYOBUHAX 3aMnCyoTb CKNaj HaMeHLWworo ¢parmeHTa, LWo
NMOBTOPIETLCA OaraTto pasiB,— cmpykmypHoi ((hopmMyibHOI) 0OUHUU.
Hanpuknag, 3ani3o, AK i iHWIi meTanu, cknagaetbca 3 atomiB (Man. 59), Tomy
CTPYKTYPHa OAMHULA Li€i peyoBuHn — atom Qepymy. OTxe, dopmyna 3ani-
3a — Fe. Anmas cknagaeTbca 3 atomiB KapboHy (Man. 53, c. 57), oTxe, noro pop-
myna — C. KBapL cknafa€eTbca 3 XimiyHo 3B'A3aHuX atomiB Cuniuito 1 OKcrreHy,
npuyomy Ha oauH atom Cunidito npunagae asa atomu OkcureHy (man. 60a).
®opmyna Keapuy — SiO,. KyxoHHa Ciflb CKNaga€eTbCs 3 MO3UTUBHO 3aPALKEHNX
noHiB Hatpito Na* i HeraTMBHO 3apamgkeHux MoHiB Xnopy Cl-. Y cknagi coni
Ha oauH MoH Hatpilo npunagae oguH oH Xnopy (man. 606), otxe, dopmyna
KyxoHHoi coni — NaCl.

)
3
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Ximiuna ¢opmynaa pedoBmMHU BimobOpaskae il sarxicHuill i kiavkic-
HUil CcKJag, TOOTO IIOKa3ye, aTOMHU SAKHX eJeMeHTiB i B AKiil KimbkocTi
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§ 9. XimiuHi popmynn peyoBuH

™ Si @ Na
"0 oad

3y
o

a 6
Man. 59. MeTanu cknapaloTbCAa 3 aTOMIB, Man. 60. Cknaf: KBapLy — PeYOBUHU
TOMY iXHi GOPMYNM 3annCytoTb, yKasyoun aToMHOI 6yfoBK (a) Ta KyXOHHOI coni —
CYMBOJT LIbOrO efleMeHTa peyoBUHM oHHOT BynoBu (6)

MIiCTATBCA Y CKJAAiI peuoBuMHH. KoKHa peyoBMHA Ma€ CBOIO, BJIACTUBY
TiIbKM 1#i, (opmysy. BoHa He3MiHHaA He3aJle:KHO BiJf TOTO0, AKUM CIIO-
coboM IIsI peuoBmHaA mgoOyTa. IHIIMMU cjaoBaMu, BYIJIEKHCJIUII ras, IO
BULIAETHCA BHACJIILOK CIIATIOBAHHSA BYTijisg abo B pe3yabTaTi IUXaHHSA
JKMBUX OpPraHisMiB, Mae OAWH i TOW camMuii CKJan, OOHY U Ty caMy Xi-
miuny Gopmyay CO,.

BucHOBKM:

s N

~
[ _C?\ 1. Cknap XiMiUHMX PeYoBMH 3anMMCyeTbCA 3a [OMOMOro XiMiuHUX Gopmyn.
= XimiuHi opmynu 3anucytoTb 3a JOMOMOro CUMBONIB XiMIYHUX efleMeHTiB
Ta iHAeKkciB. IHoekc — ue umdpa, AKY 3anucyloTb YHU3Y i MpaBopyy Bif
CMMBONY eNeMeHTa, BiH MOKa3ye YMC/IO aTOMIB efleMeHTa, Nopag 3 AKUM

BiH 3anucaHum.

2. XimiuHa dopmyna Bipobpaxkae AKICHWIA Ta KiNbKiCHUA CKnag pPevyoBUHMU.
AIKWOo peyoBMHA CKNafaeTbcsa 3 Monekyn, To 1i ¢opmyna Bigobpaxae
cknag monekynu. [inAa iHWux peyoBnH — CMiBBifHOLWEHHA Yncia aToMiB.

" KoHTponbHi 3annTaHHA

Q 1.  Akunii 3an1c HasmBalTb XiMiuHoW GopMmynok? [nA yoro NOTPIGHI XiMiuHi
\ dopmynn?
2. Ulo o3Hauae iHaeKc y ximiyHin dopmyni?
3. Aky iHpopMmauito Npo Monekyny MicTUTb ximiyHa dopmyna?
4. Ay iHbopMmaLuito NPo AKICHWIA Ta KibKICHWI CKNag peyvyoBUH Bigobpaxkae
ximiyHa dopmyna?

WWWw. e-ranok. com.@
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

4

3aBAaHHA AnA 3aCBOEHHA MaTepiany

1.

2.

10.

11.

12*

flka peyoBMHa MO3HaYa€TbCA XimiuHo dopmynoto CO,? Bubepitb npa-
BUSIbHY BiAMOBifAb: a) BOAa; 6) YagHWUIA ras; B) BYIMEKUCANIA Fa3; ) KBapL.

MpounTainte popmynn Takmx pedosuH: O, (KnceHb), H, (BoaeHb), Fe (3a-
nizo), CaCo, (kpenpa, mapmyp), NaNO, (HaTpieBa cenitpa), Na,CO, (coaa),
H,O, (nepeknc BogHio), H,50, (cynbdatHa kucnora), CaSO, (rinc), H,C,0,
(wasnesa kucnota), CH,,0, (miokosa), KMnO, (mapraHuieka), K,CO, (no-

Taw), Ca(OH), (rameHeﬁsézn;o).

3annwitb XximiyHi popmynu: a) a3oTy, AKLWO BiAOMO, WO NOro MoneKkyna
CKnagaeTbca 3 ABOX atomi HitporeHy; 6) cipku, AKWwo Bigomo, Wwo ii mone-
Kyna cknagaeTbca 3 BocbMmn atomis Cynbdypy; B) NPUPOAHOro rasy, AKLO
BiJOMO, L0 A0ro MoneKyna CKnafaeTbca 3 ogHoro atoma KapboHy Ta vo-
TUPbOX aTomiB ligporeHy, r) NUTHOI coaw, AKLLO BifLOMO, WO B ii cKnagi Ha
oavH atom HaTpito nprnagae oanH atom ligporeHy, oguH atom KapboHy
Ta Tpy atomn OKcureny.

3anuwith ximiuHy ¢opmyny peuyoBrHU, 3 AKOI CKNAafJa€ETbCA KaHUensap-
CbKUI (CunikaTHWIA) KNewn, AKWOo BiOMO, WO B Ui/l peYOBUHI Ha OUH aTOM
Cuniuito npunagae gea atomn Hatpito i Tpyn atomu OKcurery.

Hanuwite popmynm peyoBuH, AKi BUMOBAAIOTbCA TaKMM YMHOM: @) all fBa
ec 0 yoTupu; 6) Kynpym o; B) naoMOyM Lie o Tpu; ) Kynpym o aw Apiui;
[l) apreHTym [iBa o; €) ajlloMiHill ABa eC 0 YOoTUpPW TPWui.

3HangiTb y TeKCTi NigpyyYHMKa Ta BUMMUWITb GOPMYNN TaKUX PEYOBUH:
BOAV, Caxapo3u, CeUYOBMHW, KYXOHHOI CONi, KBapLly, ByrneKncioro rasy.
OnnwiTb AKICHUI | KINbKICHUI CKnaj HaBeAeHUX peyosuH: a) H.S; 6) KCIO,;
) H,PO,; r) ALO,; n) CuSO,; ) Fe(OH),.

CKinbKun aTOMiB KOXHOIO efleMeHTa 3anncaHo y Gbopmynax Takux peyoBuH:
a) Fe,0,; 6) Ca,(PO,),; B) AI(OH),; r) Fe,(SO,),; n) CaSO,; €) NH,NO,? Ckinbkn
BCbOroO aTOMIB MICTUTbCA B CKNaAi CTPYKTYPHOI OAVHULI KOXHOI 3 peyo-
BUH?

flka iHpopmaLia Npo AKICHWI i KiNbKICHWIA CKnag roKo3n MicTUTbCA B T
dopmyni C.H O.? Ckinbkn atomie ligporeHy 1 OkcureHy npunafgae Ha
oaviH atoM Kap6oHy?

3annwite dopmMyny CTPYKTYPHOI OAUHWULI XJIOPUCTOrO KasnbLilo (Kanbuin
XJIOPVAY) — PEYOBMHY, PO3UMH AKOI BUKOPUCTOBYIOTb AK NMPOTManeprin-
HUI 3acib, AKLLO BiAOMO, WO B Uil peyoBMHI Ha KOXHi 125 aTomis Kanbuito
npunagae 250 atomiB Xnopy.

Y ckinbkox Monekynax yagHoro rasy CO MIiCTUTbCA Taka cama KinbKicTb
aTOMIB, K i B YUOTMPbOX CTPYKTYPHUX OBUHMLIAX Fe203?

3HangiTb y NOAATKOBIM NiTepaTypi BiQOMOCTI NMPO CKNaf MONEKYsN O30HY,
rnilepony, ouToBOi KMCNOTU i 3anuwite GOpMynu UmMx pevyosuH. [isHan-
Tecb, AKi $i3MYHi BNacTMBOCTI MaloTb Lii peYOBUHM Ta ANIA YO0 BOHU BU-
KOPUCTOBYIOTbCA.
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§ 10. BigHocHa aTomHa maca. BigHocHa MoneKkynsapHa maca

Mpuragante: BU3HaUNTK, AKE TiNIO BaXue 3a iHLWe, MOXHa, MOPIBHIOIYM MacK LUux Tin.
Maca Tin BMMIpIOETbCA B Kinorpamax, rpamax, TOHHax Ta iHLWWX OAUHULAX.

BinHocHa atomMHa Mmaca

OpHiero 3 HAWBAKIUBITIINX XapPaKTEPUCTUK e |
XiMiUHOTO ejeMeHTa € TOTro BiHOCHA aTOMHA ' \
maca. AToMu — HaJA3BUYAWHO MaJIeHbKI YacTHH- ' ' ‘
K. IXHA Maca HACTLTBPKU MaJia, 1[0 BUPAXKATH ii ‘ '
B rpaMax a0o Kijmorpamax my:xke He3pyuHo. Maca \ ,
HaBiTh HAWBa’KUMX aTOMiB CTAHOBUTH OJU3BKO (S

1022 r, To6To 0,0000000000000000000001 r.

. . . Man. 61. OgHa aTomHa
3pyuHinie BUpakaTu Macy aTOMiB, IIOPiBHIOIO-

OAMHMLA Macu — Le maca

un ii 3 AK0I0-HeOYAb MaJIEHbKOIO BEJINUYMHOIO. 1/12 atoma Kap6oHy
Pamnimre macy aTomiB mopiBHIOBaJIM 3 MaCOO
Haiijgerimoro aroma — aroma ligporeny. ¥ cydacHiii ximii macu aTomiB

mopiBHIOIOTE 3 1/12 macu aroma Kapbony. {10 ommHuUITI0 BUMiplOBaHHA
Ha3UBAIOTh AMOMHOW O00UHUUEI MACU, CKOPOYeHO a. o. M. (mau. 61).
Maca aroma KapGony gmopisaioe 1,99 - 1072% r, orike, aToMHA OJMHUIA
Macu JOPiBHIOE:

~1,99-10% ¢
' 12

la.o.m =1,66-10%*r

3HaUM 3HAUEHHS a. 0. M., MOKHa IOPiBHATH 3 HEIO MacH iHITHUX
aToMmiB i misHaTHCA, HAaCKiIbKM BOHU BaxKui 3a 1/12 macu aroma KapOony.
Macy aToma, BU3HAUEeHY MOPiBHAHHAM 3 aTOMHOIO ONWHUIIEI0 Macu, Ha-
3UBAIOTh BIOHOCHOK AMOMHOI MAcoK i Mo3Ha4aoTh A (iHZeKc r — Bix
aHrJa. relative — BimHOCHUI).

.\ BigHOoCHa aToMHa Maca — Le BiHOLEHHA Macy aToMa AaHOro efieMeHTa o
“'. 1/12 macy aToma KapOoHy.

Omxe, niaa ximiumoro esnemenra E:

A.(5)-

maTOMa (E) — maTOMa (E)

la.o.m.

E "Maroma (C)

BigmocHa aTomHa Maca — 1ie 6e3po3MipHa BeJMYNHA, OCKIIBKY BOHA
€ BiTHOIIIEHHAM OBOX BEJUUYUH 3 OJHAKOBOIO PO3MipHiCTIO.

/
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

BignocHi aToMHiI Macu Jgerko oouuc-
JUTH, 3HAIOUM Macu aTOMiB y rpamax.
Hanpuxmaan, maca aroma Cyabdypy mo-
piBuIOE 5,312 - 102 1, OoTiKeE, OO Bif-
HOCHA aTOMHAa Maca aopiBHIoe (Maj. 62):

m(s)  53812.10%r

A.(S)= —— =32
Man. 62. OguH atom Cynbdypy im(C) 1,66-10 "' r
B 32 pa3m Baxumn 3a 1/12 macu 12
aToma Kap6oHy, oTxe, 110ro BigHOC- .
Ha aTOMHa Maca opisHioe 32 Bigmocuma aromma wmaca Kap6Gomy,

o0umcieHa aHAJOTIYHMM YHHOM, JOPiB-

Hioe 12. BimHOocHA aToMHa Maca IIOKas3ye,

y CKinbKM pasdiB maca Oyab-AKoro aroma Oinbima 3a 1/12 macu aroma

KapGony. Hanpuknax, sinnocua aromua maca Oxcureny A (O) = 16, orike,
arom Okcureny B 16 pasiB Baskuwmit 3a 1/12 macu aroma KapGony.

CoorofHi BimHOCHI aTomMHI Macu MaliKe BCiX eJeMeHTIB BU3HaueHi

3 BHCOKOIO TOUHicTIO i HaBemeHi B Ilepiomuuniii cucremi XimMiuHUX eJe-

meHTiB (Mas. 57, c. 67). 3a3Buuail TOUHI 3HAUEHHSA BiTHOCHHX aTOMHUIX

Mac OKPYTIJIAIOTH M0 Iiamx uuces. TiJIbKM 3HaUeHHA BiTHOCHOI aTOMHOI

mMacu 1A XJIOpy OKPYIJIAThL i3 ToumicTio mo necatux: A (Cl) = 35,5.

BioHOCHa moneKkynApHa maca

BigHocHa Maca 3acTOCOBYEThCS He TiJIbKU OJs aTOMiB, ajie @ OJs
MOJIEKYJI.

.\‘_. BinHocHa monekynapHa maca M nokasye, y CKinbky pasie maca Mosiekynu
(Y 6inbLwa 3a 1/12 macu atoma KapOoHy.

Omike, OJiA PEYOBMHU X:

M (X) — ’fmonexynn (X)
maroma (C)

BigHocHa MoJIeKyIApHA Maca AJOPiBHIOE CyMi BiITHOCHMX aTOMHUX Mac
yecix XiMiUHMX eJIeMeHTiB, HI0 MICTATHCA Y CKJIAAl MOJIEKYJIH, 3 ypaxy-
BaHHAM YHCJIa aTOMiB KOKHOI'O eJIeMeHTa.

g Bu3HAUYEeHHA BiJHOCHOI MOJIEKYJISAPHOI Macu PeUOBUHU 3 POpMY-
JIOIO Eny Heo0ximHo BigHocHI aToMHi Macu esemenTiB E Ta D moMHOMKUTH
HaA YMCJO IXHiX aToMmiB, BiATIOBiZHO Ha X Ta Y, a HOTIM ImigcymyBaTu:

12
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§ 10. BigHocHa aTtomHa maca. BigHocHa monekynAapHa maca

M, (ED) = x-A(E) + y-A(D)

Hanpurnan, monexyna soau H,O cknamaerbca 3 maBox aromis Iig-
poreny # oxHoro aroma Okcureny. OT:Ke, BilHOCHa MOJIEKYyJIApHa Maca
BOJIM IOPiBHIOE CyMi OBOX BiIHOCHMX aTOMHUX Mac ligporemy ¥ omuiel
BimHOCHOI aTomMHOI Macu OKcureny:

M, (H,0)=2-A, (H)+A,(0)=2-1+16=18

Amnajoriuno MoKHa OOUYMCIUTU BiJHOCHY MOJIEKYJIAPHY Macy Oyab-
AKOI peuoBHHU, AKIIO Bimoma ii ximiuma gopmyna. Hampukiaanm, ob6uric-
JIUMO BiHOCHI MoJieKyJssapHi macu asory N, i Byruiexwucioro ragy CO,:

M, (N,)=2-4,(N)=2-14=28
M, (CO,)=A4,(C)+2-A,(0)=12+2-16=44

Axmro B XimMiu"ii ¢popMysai pedyoBUHUN € AYKKM, TO Iepel o0UYMCIeH-
HAM iX HeoOXiZHO PO3KPUTH, HAIPUKJIAMI:

M, (Ca(OH),)= A4, (Ca)+2-A,(0)+2- A, (H)=40+2-16+2-1=74

BignocHi MoseKkysnspHI Macu peYOBWH, y CKJIAAl AKUX MiCTATHCA
aTOMHU TiJILKU OJHOTO XiMi4HOIO ejieMeHTa, MIPUNHATO BBAYKATU TAaKUMU,
10 JOPiBHIOIOTH IXHIW BimHOCHIN aTOMHiII Maci, HaOPUKJIAI:

M (Fe) = A (Fe) = 56

3HaUX BiTHOCHY MOJIEKYJIAPHY Macy, MOKHA OOUMCIUTU abCOTIOTHY
Macy MOJIEKYJIu pedoBMHU X (y rpaMmax).

X 1
ZLMMEKYM( ) » TO Myonexymn (X):M (X)Em(c)

— C
12 ma'l‘oma( )

Sxkmo M, (X)=

Aximo BigHOCHA MOJIEKYJIAPHA Maca BOAU HopiBHioe 18, To maca mo-
JEeKYyJU BOAW ITOPiBHIOE:
m, (H,0)=M, (HZO)-%m(C)=18-1,66~10‘24 r=2,99-10%r

MOJIEKYJIA

« [InA pevyoBUH HemoneKynApHOi GyfoBM YacTO BUKOPUCTOBYIOTb TEPMiH «Bif-
HOocHa ¢dopMynbHa Maca», ane MOo3HauYeHHA Ui€i BennumMHU Ta ii 06YMcneHHs
Take came, AK i ANnA BiJHOCHOI MONEKYNAPHOI Macwu.
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

(

R

N —

I

BucHoBKM:

—
.

BigHOoCHa aTOMHa mMaca — ue BiAHOWeHHA Macu atoma go 1/12 macwm
atoma Kap6oHy. BUKopuCcTOBYtOUM BiJHOCHY aTOMHY Macy, MOpPiBHIOTb
Macu aTtoMmiB. BigHOCHI aTOMHI Macu enemeHTiB HaBefeHO B epiognuHin
cncTemi.

Macy moneKkyn Takox Br3HauatoTb, MOPiBHIOUM 3 Macoto 1/12 macu atoma
Kap6oHy. MonekynsipHy macy obuncnionTs AK CyMy BiZHOCHMUX aTOMHUX
Mac eJIeMeHTIB, WO MICTATbCA Y CKMagi MOMeKyI.

KoHTponbHi 3anuTaHHA

1.

2.

[lanTe BM3HAUYEHHSA MOHATTAM «BiQHOCHA aTOMHA Maca», «BiqHOCHA morne-
KynsapHa macar. LLlo B JaHOMy BUNaKy O3Haya€e CNoBO «BiHOCHa»?
BnbepiTb npaBuibHY BiANOBigb. ATOMHY OLMHULID Macl BUKOPUCTOBYIOTb:
a) ona obumcneHHA BiAHOCHOI aTOMHOI Macu efleMeHTiB; 6) AK OAuHULI0
BMMIpIOBaHHA aTOMHOI Ta MONEKYIAPHOI Macu; B) AnA O0BUMCeHHA Mac
YCiX ManeHbKNX YaCcTUHOK; ) AN 06UMCNIEHHA Mac BeIMKMX Tif.

BnbepiTb npaBusibHYy BigNOBiAb. ATOMHa OOVMHUUA Macu [OPIBHIOE:
a) 1/12 macu atoma OkcureHy; 6) 1/12 macu atoma Kap6oHy; B) Maci enek-
TPOHA, MOMHOXeHil Ha 12; 1) 1,66 X 102 T.

Yomy macy aToMiB pigKo BMpakaloTb y rpamax?

Lo cninbHOro i uim BiAPI3HAOTLCA TaKi MOHATTA: @) «Maca aToMa» i «Bif-
HOCHa aTOMHa Macax; 6) «BifJHOCHa MOMNeKy/ApPHa Maca» i «<Maca MoseKy-
Nn»; B) «BiIHOCHA MOJIeKyNsipHa Maca» i «BiIHOCHa aTOMHa Maca»?

3aBAaHHA AnA 3aCBOEHHA MaTepiany

1.

YKkaxiTb y lNepioAnyHin cuctemi Ta BUNWLWITb CUMBOAN | BiJHOCHI aTOM-
Hi MacK (3 OKPYrNeHHAM O Linux ymcen) XiMmiyHUX enemeHTiB: ANoMiHito,
®nyopy, LnHky, ApreHtymy, CtaHymy.

O6uncniTb, aTOM AKOro efleMeHTa BaXKUunil i y cKinbky pasis: a) HitporeH
i fenin; 6) OkcureH i Cynbdyp; B) ®epym i Cuniuin; 1) Cynbdyp i Kynpym.
O6unCAiTb, CKINbKN aTOMHWUX OAVHULb Macy MiCTUTbCA B 1 I peuoBUHMU.
Ckinbku atomiB OKCHreHy matoTb Taky camy macy, AK OAUH atom Kynpymy?
O6uncniTb BiAHOCHI MoneKynApPHi (GOPMYnbHI) Mack TakUX PEYOBUH: XNOpP
Cl, cynbdatHa kucnota H,SO,, caxaposa C,H, 0, miab Cu, rinc CaSO,,
Kpenpa CaCo,, manaxit (CuOH),CO,.

O6umncnith, Wo Baxue: N'ATb Monekyn soan H,O un Tpu monekynu Byrne-
kucroro rasy CO,.

Y «nepekucy BogHto (rigporeH nepokcungi)» Ha oguH atom OKcureHy npwm-
nagae oguH atom ligporeHy. BusHaute xiMmiuHy dopmyny nepekncy BOAHIHo,
AKLLO NOro MosieKynspHa mMaca JOpPiBHIOE 34.
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§ 11. MacoBa YaCTKa efnemeHTa B PeYOBUHI

8. PeyoBuHa niput cknapaetbea 3 atomi Oepymy Ta Cynboypy i Mae BigHOC-
Hy dopmynbHy macy 120. BusHauTe ximiuyHy dopmyny L€l pevoBrHU.

9. BwusHauTe BiAHOCHI aTOMHi Macu MOAAHUX eNleMeHTIB, BUKOPWCTOBYOUM
Macu ixHix aTomiB: a) MnaTuHK, SKWO Maca il atomis 3,24 - 107 kr; 6) Ypa-
Hy, AKLLO Maca oro atomis 3,95 - 1072 r. BignoBigb nopiBHANTE 3i 3HaueH-
HAMY, YKa3aHumMmuy B lNepiogunyHin cncremi.

10. ®opmyrna *acMmoHanio, Wo Mae 3anax KeiTie xacmuny, C.H.CHC(CH, )CHO.
O6umnCniTb NOro BiAHOCHY MONEKYNAPHY Macy.

11.  O6uncnitb macy monekynu caxaposu C H, O, y rpamax, BusHauTe, cKinb-

K MOMeKyn caxapo3u MICTUTbCA Y 3pa3Ky LyKpy macoto 1 T.

Ak y XVII-XIX cToniTTAX BU3Ha4yanu BifHOCHY aTOMHY Macy (aToMHy Bary)?

Macu siknx enemeHTiB 6ynu B3sTi 3@ OCHOBY A5l BM3HAUYEHHA BigHOCHUX

aTOMHMX Mac? Yomy B cyyacHin ximii 4na BU3HAYEHHA BiAHOCHMX aTOMHUX

Mac BYKOPUCTOBYETbCA KapboHOBa oanHULA?

12%,

§ 11. MacoBa YyacTKa efleMeHTa B pe4yoBUHi

Ximiuna ¢opmyJsia pPeYOBHMHM MIiCTHUTH IMeBHY iH(opMaIllito mpo pe-
yoBuHY. BoHa He TiJIbKM BigoOpaskae AKICHUI CKJag pedoBHUHU (TOOTO
indopmailriro mpo ximiuHi exreMeHTH, 3 AKX BOHA CKJIAJA€ThCA), aje i il
KiJTbKiCHUI CKJan.

Hanpurkaan, y mMosiekysi Boau Ha aBa aToMu ligporeHy mpumagac
onuu atom Oxcureny. CymapHa BigHOCHa aTomMHa Maca atomiB Iigpore-
Hy gopisaioE 2 (2 - A(H) = 2 - 1 = 2), a BiAHOCHAa aTOMHa Maca aToma
Oxcureny popisuioe 16 (4 (0) = 16). Orxe, Ha 2 macosi wactunu I'igpo-
reny y Boai mpumnajgae 16 macoBux yactuH OKCUTEHY.

11106 omucaTy KiMTbKiCHUI CKJaj PEeYOBUH, BUKOPUCTOBYIOTh MAacCOBY
YacTKy eJeMeHTa y CIIOJNYIli, AKY MOKHA O0UMCIUTHU 3a XiMiuHOO (hopMmy-
Jgoio. Macosa wacmka enemenma NMOKasye, iKa YaCTUHA Macu PEUYOBUHU
IpUIIafiac Ha aTOMU JAHOTO eJeMeHTa. 11 O6UMC/IIOITh AK BiIHOIIEHHSA
aTOMHOI Macu JaHOTO eJIEeMeHTA 3 YPaxXyBaHHAM UYKCJIA HOTO aTOMIB y MO-
JEeKYJIi OO0 BiZHOCHOI MOJIEKYJSAPHOI Macu PEYOBUHU’:

LU(E)Z n'Ar(E) ,
Mr

ne w(E) — macoBa yacTKa ximiunoro esmemenTta E, BupaskeHa B dacT-

Kax OJQWHUIII;

n — uwucao atoMmiB esnemMeHTa E, mosHaueHe iHAeKcoOM y dopmyui
CTIONIYKH;

A — BigHOCcHa aromMHa Maca eaemeHnTa E;

M  — BigHOCHa MOJIeKyJSpHAa Maca Pe4OBUHH.
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

PDizuyHUN 3MiCT MacoBOl YaCTKHU IIOJIATAE€ B TOMY, IO BOHA IIOKa3ye
Macy aTromiB mamoro eimemeHta B 100 r peuoBuHH. MacoBa uacTKa MOKe
BUpaKaTUCA B YyacTKax oamHUIN abo Bimcorkax. IIlo6 mepeBecTu uacTrm;
OIWHUIIL Y BiICOTKU, CJIig omeprkaHi 3a (hopMyJIO0 3HAUEHHS TOMHOMKUTH
Ha 100 % . Cyma MacoBMX YaCTOK YCiX eJIEMEHTiB, II[0 MiCTATHCA Y CKJIAA1
cnonyKu, mae gopiBuioBatu 1 a6o 100 %.

Ipuxkaax 1. O6umcaiTh MacoBi YacTKM XiMiUHUX eJIeMEeHTiB y ByTJie-
kucaomy rasi CO,.

Posg’aszanna:

O6YMCIMMO BiJHOCHY MOJIEKYJISPHY Macy BYTJIEKHCJIOTO Tra3y:

M, (COz)zA, (C)+2-AT(O)=12+2‘16=44
O6uuncaumo macoBi yactku Kapoouy i1 Okcureny:

A (C 12
w(C)=—2C)__12_0 573 a60 27,3 %
M (CO,) 44
3BepHIiITHL yBary Ha Te, 1[0 cyMa MacoBuxX yacTok Kapbomy i Okcu-
reny gopiBuioe 1. MacoBy uacTKy OKCUTeHY MOKHA TaKOK BU3HAUUTH,
BimmimMaroum Bifg ommHUIII MacoBy uacTKy KapOomy:

w(0)=1-w(C)=1-0,273=0,727
Bidnosiov: w(C) = 27,3 %, w(0) = 72,7 %

IMpukaax 2. O6uucaiTe Macy aromiB OKCHUTeHY, IO MiCTATHCA Y BOMIL
macomo 1 Kr.

Pos3g’sa3aHHA:

O6uncaumo MacoBy 4YacTKy OKCHUreHy y BOmi:

w(o):ﬂzﬁzo,S% abo 88,9 %
M, (H,0) 18

MacoBa yacTKa eJIeMeHTa IIOKa3ye YaCcTUHY Macu PEeUOBUHU, 1[0 IIPHU-
najgae Ha 1en exemenT. O6uncanumo Mmacy aromiB OKCUreHyY Y BOAiI MAacOIO
1 xr:

m(0) = w(0) - m(H,0) = 0,889 - 1000 r = 889 r

Biodnosiov: m(0) = 889 r.

3akoHu [pycTa i JanbTOoHa

Ho mouarky XIX cToJiTTsi BUMipIOBAaHHAM Mac PEYOBUH He HaJZaBaau
0CO0JIMBOTO 3HAUEHHS 1 B HayIll icHyBajia OyMKa, I[O0 CKJAJ PEUOBUHU
MOJKe 3MiHIOBATHUCA 3aJIe’KHO Big cmocoOy ii mo0yBaHHA.

V4:
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§ 11. MacoBa YaCTKa efnemeHTa B PeYOBUHI

BupaTHui dpaHuy3bKui Ximik, CuH anTekaps. 13 11 po-
KiB BMBYAB anTeKapcbke mucteuTtso. Y nabopartopii cBo-
ro 6atbka Ha CaMoOTi fyXe Nlo6VB 3MillyBaT peakTuBY,
y pe3ynbTaTi Yyoro Mano He OTPYiBCA OTPYWHVM Fa3oM.
I3 14 pokis BuB4YaB ximito B Mapwuxi. By KepiBHMKOM Ka-
beppu ximii B yHiBepcuTeTi Magpuaa.

MpycT NnpoBOAUB AOCAIAMKEHHA B Pi3HMX rany3ax Xi-
MiT — MiHepanorii, dapmauii, aHaniTUYHIA Ximii, BBYaB
NOpPOXOoBi CyMili. BiH BUHaNLWOB nikn Big UMHIX Ta fe-
AKi XapuyoBi A06aBKM, PO3POOUB TEXHOJOTiO BUAINEHHS - ol
LYKpY 3 BUHOrpagy Ta 6ypsAKy. Bigkpus 3aKoH CTanocTi o g
CKNnagy PeyvoByH.

’Kosed Nyi Mpycr
(1754-1826)

I copaBpai, uomy cmosiyKa 3aB:KAM Ma€e MiCTUTU, CKasKimo, 4 T eJe-
merTra X i 1 r enemenra Y? Yomy BoHA He Moske mictutu 4,1 a6o 3,9 r
X? Ane aKIO MaTepis CKJIANAETHCSA 3 ATOMIB, TO CIIOJYKA YTBOPIOETHCS
B pes3yJabTaTi 3’€qHAHHS OJHOTO aToMa X 3 OJHHM aToMOM Y B OJHY MO-
JeKyJIy, i HigK imakime. Y IbOMY BUIIAAKY CIiBBiIHOIIIEHHS Mac aTOMiB
X i Y matoTh OyTH cTamiuMu i He 3ajeKaTu Hi Big woro.

Bukonasiiu umciaeHnHi mgocaigu, ¢pammysbpruit ximixk K. JI. IIpyer
JOBiB CTAJIICTh CHiBBiAHOIIIEHHS MacC eJIeMeHTiB y pisHUX peuoBuHax. Ha
migcTaBi cBOIX eKCIIEpUMEHTIB BiH chopMyaIroBaB 3aK0H cmaJnocmi ckiady
Pevos8uHU, IKUM CTBEPIIKYE, 10 OyAb-AKa PEUOBWHA MAa€ CTAJIUI CKJIAT
He3aJIe’KHO Bif cmocoOy ii moOyBamusa. Hampuirianm, KHUCeHb MOXKHA [10-
OyTu pPO3KJIAJAaHHAM PiBHMX PEUYOBUH, aje Horo (opmysa 3aBKIu Oymae
onnaxkosa — O,.

ITigmimre Hox. lanbToOH BU3HAYUB, IO aTOMU DiBHUX eJIeMEHTiB MO-
JKYTh CIIOJIyYaTHCSA B PiSHUX CIIiBBiTHOINEHHAX, ajie IIi CIiBBiAHOIIEHHA
3aBXKJM KpPaTHI BiZHOCHMM aTOMHHM MacaM ejeMeHTiB. Hanpukaanm, aTo-
mu Kapbomry it OxcureHy Mo:KyThb yTBOploBaTu MoJekyau CO (uagHuit
rag) i CO, (Byriexkucauii rag). Aje y bOMy BUIIaJKy YTBOPIOIOTHCA PidHi
PEUYOBUHM, IJIA KOMKHOI 3 AKUX XapaKTepHa cTajicTh ckjaanmy. I1i mociri-
mxeHHs JlaabToHA 3r0I0M O(OPMUINCA B 3AKOH KPAMHUX CNiBBIOHOULCHD.

/f ( BucHoBku:

\
®) Lo . . . . . .
(TC?\\ 1. XimiyHa dopmyna micTuTb iHGOpMaLio NPO KiNbKICHAI CKNaj peyoBUHM.
s> 3a ximiuHoO GOPMYNO MOXKHA BMU3HAUUTU CMiBBIAHOLIEHHA Mac aToMiB
Pi3HMX XIMIYHUX efleMeHTIB Y peUYOBUHI.
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

2. 3a ximiyHoto dopmMyo 0BUMCIIIOIOTL MAacoBY YaCTKYy efleMeHTa B peYoBU-
Hi AK BiJHOLWIEHHA Macy aTOMIB MEeBHOroO efnemeHTa A0 BifHOCHOI MOMNeKy-
NAPHOI Macy pevyoBUHN. MacoBa yacTKa eneMeHTa MoKasye, AKa YacTUHa
Macy PevyoBUHU MPUMA[AE HA MEBHUM XiMIYHUIA €fIeMEHT.

| KoHTponbHi 3anuTaHHA

9 1. Y aKuil Cnoci6 MOXHa BU3HAYMTY KiNbKICHWI CKNam PeyoBuH?
2. AK 06YMCNIOETbCA MACcOBa YacTKa eneMeHTa B pevoBuHi? Haeegitb dopmy-

ny ana ii obuncneHHs.

3. Axkuit $i3MYHMI 3MICT MAa€E MacoBa YacTKa eNeMEHTa B PEYOBUHI?

4. Bubepitb npaBusibHi TBEpAMXKEHHA: a) 3a XiMiuHO dopmyno MoXxHa fIi-
3HATUCA, AKI XIMIYHI eNneMeHTU MICTATbCA Y CKNagi peyoBrHY; 6) 3a Ximiu-
HOl GOPMYNIOI0 MOXKHa [i3HAaTWUCA CMiBBIAHOLIEHHA aTOMIB Pi3HMX ene-
MEHTIB Yy PeyoBVHI; B) 3a XiMiuHOIO HOPMYSIO MOXHa [i3HATUCA, CKiNbKK
aTOMIB KOXKHOMO efeMeHTa MIiCTUTbCA Y CKNafi MONeKynn peyoBuHY; I) 3a
XiMmiyHO GOpMyNo MOXHa fisHaTUCA GOPMY MONEKYN PEUYOBUHN.

5. Bubepitb npaBunbHy BignoBiab. MacoBa YacTka enemeHTa B PeYOBUHi Mo-
Kasye: a) y CKinbKn pasiB Maca ofgHOro atoma 6ifnblua 3a mMacy MoOneKynu;
6) Macy aTomiB AaHoro ximiyHoro enemeHTa B 100 r peyoBUHU; B) BiAHO-
LUEHHA MacK aTOMIB JAaHOro XiMiYHOro eniemeHTa A0 MONeKynApHOI Macu;
I) CKifIbK/ aTOMiB KOXHOMO efleMeHTa MiCTUTbCA Y CKNagi MoseKynu.

3aBAaHHA ONA 3aCBOEHHA MaTepiany

1. O64YMCNiTE MACOBI YaCTKM BCiX €M1EMEHTIB y ConyKax i3 TakUMu XiMiyHUMK
dopmynamu: a) NO,; 6) PbCl; B) Na,CO,; r) H,SO,; a) Ba,(PO,),.

2.  ®opwmyna rmokosn CH,O,, dopmyna caxaposu C ,H, O,.. Y Akii peyoBuHi
MacoBa yYacTka OkcureHy 6inbLua?

3. O6uwucnite macy atomis ligporeHy, wo micTaTbca B amoHiaky NH, ma-
coro 10 .

4. Maca BoaM Ha 3emJi OUIHIOETbCS TaKow, WO MNPUONM3HO [OPIBHIOE
1,45 - 10" TOHH. O6uncniTh, Aka Maca aTomis ligporeHy i OKcureHy mic-
TUTbCA B L Maci BoAW.

I

3a cniBBifgHOLWEHHAM Mac aTomiB y XIX cToniTTi 6ynu Br3HaueHi XimiuHi popmy-
NN Malke BCiX BiJOMMX Ha TOW 4Yac peyvyoBrH. MOXNMBICTb BUPa)KeHHA CKnagy
PEYOBMHN NMPOCTUMW CMiBBIAHOWEHHAMMU CTasla OAHMM i3 AOKa3iB iCHYBaHHA
aTomiB.
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§ 12. MpocTi Ta cKNagHi pe4yoBNHMN

Mpuragante: cymiwi CKNagaoTbCA 3 MOMIEKYS Pi3HMX PEYOBUH; Y CyMilli PeYOBMHMN
36epiratoTb CBOT XiMiUHi Ta Qi3nYHi BNAaCTMBOCTI; CyMilli MOXHa PO3L4iIIMTM HA UYUCTi pe-
YOBVHWN NEBHUMU METOAAMM.

MpocTi peyoBunHN

Y mpuponi icHye BesimuesHa Pi3HOMAaHITHICTH PEeYOBUH, i BCi BOHU
BiIPisHAIOTLCA 3a CKJIAAOM i OymoBoo. PeuoBMHU MOKYTH CKJIAZATUCS
AK 3 OOHAKOBUX, TaK i 3 pisHUX aTomiB. BinmosigHo, Bci umcTi peuoBUHMT
3a CKJAJOM TOAIISAIOTHL HA Npocmi Ta CKAGOHI.

:@.. PeuoBuHa, yTBOpeHa ojHUM XiMiYHM €/IeMEHTOM, € NPOCTOIO.
¢

Hampurnan, peuoBruHa 3a71i30 CKJIamaeTbcA TiJIBKU 3 aToMiB Pepymy,

ioro ¢opmyna Fe (man. 59, c. 71). I'a3 KuceHb CKJIaJaeThbCcA 3 MOJIE-
KyJ, yTBOpeHUX TiibKu atomammu Oxcureny (maja. 63), fioro gopmy.a
0,. HacTo HasBa MpPOCTOI PEUOBWHU BifPi3HAETHCA Bifl HA3BU XimMiuHOTrO
eJeMeHTa, AKUN Ii yTBOpIOE, IIPOTe HEPiAKO HA3BU IIPOCTUX PEUYOBUH
i xiMmiuHUX eJeMeHTiB 306irarTbcs. 3a MpaBUJIaMU CydacHOI YKpaiHCBbKOI
xXiMiuHOI HOMEHKJIATYPU Ha3BW €JIEMEHTiB HMUIITYThCSA 3 BEJUKOI JiTepu,
a Ha3BW PEUYOBMH — i3 majeHbKOi. Ha-
OPUKJIAL: «PeUoBUHA AJNIIOMiHIN cKJanxa-
€ThCA 3 aToMiB AJIOMiHiIO», «pedyoBHHA
OpPOM CKJIAIAETHCA 3 MOJIEKYJI, YTBOPEHUX
IBomMa aromamMu Bpomy».

Y rabauri 2 (c. 82) HaBemeHi Ha3BU
IPOCTUX PEUYOBUH, AKi yTBOpPEeHi Bimomm- S
MU BaM XiMiUYHMMM ejleMeHTaMU.

Heo6xigHo po3pisHATH MOHAT-

TA «IPOCTA PEeYOoBMHA» 1 «XimMiuHuMH
eireMeHT». PeuoBUHU U eJleMeHTU Xa-
PaKTepu3yoThCA PIBHUMU BJIACTUBOC-
TaMmu. s pedyoBMH XapaKTepHi arpe- “®
raTHUU CTaH, KOJip, I'yCTHHA TOIIO.
A BiacTuBOCTi XiMiUHEHX eJeMeH-

TiB — 1IIe BJIACTHUBOCTi ixHiX aToMmiB: Man. 63. a3 KnceHb — npocTa
OymoBa (posmipm), 3maTHiCTH BigmaBa- PEUOBIHa, 1Or0 MONEKYn CKna-
i abo MPUETHYBATH €JIeKTPOHHU TOIIIO. AAlOTbCA 3 1BOX aTomiB OKcureHy
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TEMA 1. TIOYATKOBI XIMIYHI TTOHATTA

Tabmumsa 2. XiMiuHi eleMeHTH I yTBOPEHI HUMHU IIPOCTI PEYOBUHH

Hasga Hasga dopmyaa ArperaTHuii Metan
ximMiuHOTO IPOCTOL IIPOCTOL cran* gy
eJeMeHTa PeYoBMHU pedyoBMHU HeMeTaJx

Anrominii ayroMiHi# Al Tsepauit Meran
Aprentym cpi6io Ag TBepauit Meran
Apcen apceH As TBepamit Hewmeran
Aypym 30JI0TO Au TBepauit Meran
Bapiit Gapiit Ba Teepauit Meran
Bop 60p B TBepauit Hewmeran
Bpom 6pom Br, Pigxuit Hewmeran
Tigporen BOJIeHb H, T"azomonioumit Hemeran
Viox mon I Teepauit Hemeran
Kaumii KaJin K TBepauit MeTan
Kanpiii KaJbIiid Ca TBepauit MeTan
KapGo aJIMa? C TBepauit Hemeran
rpadir C TBepauit Hewmeran
Kynpywm Mingb Cu TBepauit Meran
Marnit MarHin Mg TBepauit Meran
Manrau MaHTraH Mn TBepauit Meran
Mepkypiit PTYTh Hg Pigxuit Meran
Harpiit HaTPiN Na TBepouit Meran
Hirporen asor N, TI'azomomiOumit Hemeran
Oxcrres KICeHb O, FaSOHOI{%GHI/II‘/’I Hemeran
030H O, TasomonioHMit Hemeran
ILnromOym CBUHEIb Pb Tsepauit Meran
Cuminin cuitmin Si TBepauit Hewmeran
Cranym 0JIOBO Sn TBepauit Meran
Cyabpdhyp cipka S, TBepauit Hewmeran
depym 3aJ1i30 Fe TBepauit Meran
dochop dochop P, TBepauit Hewmeran
Dayop ¢rop F, T'asononioumMit Hewmeran
Xuop XJIOP Cl, TazomonioHMt Hewmeran
Huuk MUHK 7Zn TBepauit Meran

* 3a 3BMYAMHKX YMOB.
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§ 12. MpocTi Ta cKknagHi pPeyoBUHYU

Kosiu mu ropopumo mpo martepian ado KOMIOHEHT CYMiIlli — Hampu-
KJiazm, 0aHKA HallOBHEHA ra3yBaTUM XJIOPOM, IPUTOTYEMO PO3YUH OpoOMYy,
BiBbMEMO HEBEJIMKUI IIIMaToO40K (hocopy,— TO B JaHOMY BUIALKY HIETH-
cA TPO IPOCTY PEUYOBUHY. SIKIMO K MU TOBOPUMO, IO 3apAJL Aapa aTroMa
Xopy mopisuioe +17, peuoBuHa MicTuTh @ocdop, MOJIEKYIA CKJIATAETHCS
3 1BOX aToMmiB Bpomy, To MaeMo Ha yBasi XiMiuHUII eJeMeHT.

- barato ximiuHMX enemeHTIB MOXYTb YTBOPIOBAT HE OfHY, a AeKinbKa NpoCcTnx
peuyoBuH. Lle ABMLe Ha3MBalOTb a10Mponis, a NPOCTi PEYOBUHW, YTBOPEHI LM
XIMIYHUM eNeMEHTOM,— as0MponHUMU Moodugikayiamu. AnoTponHi moandikauii
Bilpi3HAOTbCA OfHA Bif OofHOI 3a 6yaoBot abo cknagom Mosnekyn. Hampu-
Knag, atomu KapboHy yTBOpPIOIOTbL AeKiflbka MPOCTUX PEeUYOBUH: anmas, rpadir,
Kap6iH, dynepeH. BoHn BiApi3HAOTbCA 3a po3TallyBaHHAM aTOMIB OAVH LOAO
oaHoro. ATomn OKcureHy yTBOPIOIOTb fBi anoTponHi moandikauii: Kncerb (O,)
i 030H (O,). Lli ABi peyoBMHN BIAPI3HAOTBCA 3a CKMAAOM MOJIEKYIT. AJIOTPOMHI
Moaudikauii — ue pi3Hi NpPocTi peyoBUHW 3i CBOIMM BRAaCHUMU i3UYHUMYN
Ta XiMiYHVMK BNacTUBOCTAMM.

MeTann Ta HemeTanmn

Meranu — samiso, XxpoMm, IIUHK, MarHii, 30J10T0, CBUHEIlb Ta iHIITI —
BiApisHAIOTHCA BiJ, HeMeTaJiB XapaKTepHUM MeTaJiuHuM OJIMCKOM i KOB-
KicTio, BoHU H0Ope IPOBOMATEH €JEKTPUUYHUIN CTPYM i Temioty (Mana. 64).
3a 3BUUYAMHUX YMOB yci MeTau (3a BUHATKOM PTYTi) mepeOyBaioTh y TBEP-

30/10TO ANOMIHIN

LNHK Kanin

Man. 64. lNpocTi peyoBUHM meTanun
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

6pom

Man. 65. MpocTi peyoBMHU HemeTanu

IOMY arperaTHoOMy cTaHi. BiacTumBocTi MeTaJiB 3yMOBJIeHI IXHBOIO BHY-
TPiIHBOIO CTPYKTypo. Meranm € peduoBMHaAMu aTOMHOI OyIOBMH.

Hemerasnu, Ha BigMiHy Big MeTasiB, He MalOTh MeTaJIiuHOro OJImC-

Ky (3a BUHATKOM #omy Ta rpadiry) (Mmaj. 65). BoHu Kpuxki i pyuHy-
IOThCA BiJi yIapy, MOTaHO MPOBOAATE eJIeKTPUYHUI cTpyM i Temiory. Heme-
TaJu MOKYTh OyTU TBEPAUMU, PIAKUMH i TagyBatTumMu (AuB. Tabua. 2, c. 82).

YHitkoi Me:xki MiK MeTasaMmu Ta HemMerasaMu He icHye. Hampukian,
von i rpagir € HemerasamMu, ajie o0MABA MAIOTL MeTAJNIUHNNA OJNCK,
a rpadiTt ciabKo TPOBOAUTH €JeKTPUUHUU ctpyM. I{nd s3apaxyBaHHA
peuoBUH 10 MeTasiB abo HeMeTasiB ciig OpaTtu mo yBarm Bci ixmi di-
3WYHI BJIACTUBOCTI B CYKYIIHOCTi, a TaKOYK IXHIO BHYTPIIlIHIO OyIOBY Ta
XiMiuHi BJIACTHUBOCTI.

Sk i mpocTti peuoBuHU, XiMiUuHi €JeMEeHTH MOAIIAIOTH HA MemMaJidHi
1 Hememadniuni. MeTasu yTBOpPeHi MeTalivyHMMM eJleMeHTaMu, a HeMeTa-
JaW — HeMeTaJIiYHUMU.

Axrmo mposecTr YMOBHY JiHiro Big Bopy mo AcraTty, To B JOBromy
BapiaHTi IlepiogumuHoi cucTeMu HaJ JIiHi€l0 posTallloBaHi HeMeTaJliuHi
eJeMeHTH, a Mg Helo — MerasngiuHi (maJs. 66, AUB. TaKOYK OCTaHHIiN
(dopsair). ¥ koporkomy Bapianti Ilepioguuuoi cucremu mif 1ieio JiHieio
TaKOX PO3TaIllOBaHiI MeTaJiuHi ejleMeHTH, a HaJ Hel0 — AK MeTaJliuHi,
Tak i HemeTasdiuHi ememenTu (muB. mepiunuii ¢opsar). OT:ke, BuU3HA-
YaTh, € eJIeMeHT MeTaJiuHUM U’ HeMeTaJiuHMM, 3PYUYHIiIle 3a JOBTUM
BapianTom Ilepiommumoi cucremu. Ileir momisi yMOBHHI, OCKiIbKU BCi
eJIeMEeHTU TaK UM iHaKIlle BUABJAITH AK MeTaliuHi, Tak 1 HeMeTrasiuHi
BJACTUBOCTi, ajie B OinbIIMOCTI BUMaAKiB TakuWili poO3IMOAiJ Bigmosimae
mificHOCTI.

E
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§ 12. MpocTi Ta cKknagHi pPeyoBUHYU

HemeTaniuHi

MeTtaniyHi

Man. 66. Po3TalwyBaHHA MeTaniuyHUX i HeMeTaniYHMX efleMeHTiB
y MepiognuHin cnctemi enemeHTiB (BOBrUin BapiaHT)

. Knacuoikauia enemeHTiB Ha MeTaniuHi Ta HeMeTaniuHi FPYHTYETbCA Ha 3AaT-
HOCTi aTOMiB BigAaBaTy abo NPUIMaTU €NEKTPOHM B XiMIUHMX peaKLiax. ATomu
MeTaiyYHNX efleMeHTIB MepeBaXHO BiAAAIOTb €NeKTPOHMW i MepeTBOPIIOTbCA
Ha MO3UTVMBHO 3apAdXKeHi NOHW. ATOMW HeMeTaniyHMX eNeMeHTIiB MepeBakHO
NpUIMaloTb eNeKTPOHN Ta MepeTBOPIOOTbCA HA HEraTMBHO 3apAdXKeHi NOHWU.

CknagHi peyoBuHU

“-. PeyoBuHa, AKy yTBOPIOIOTb AeKifibKa XiMIYHUX eNIeMEeHTIB, € CKNagHOI0.

(

CrJragHi PeYOBVMHU TaKOXK HA3WUBAIOTH XiMivHUMU cnoaykamu. o HUX
HaJeXKaThb KyXOHHA Cijb, cojia, TJIIOKO3a, BOJA, OIITOBA KucjoTa Ta Oa-
raro iHmux. CKIagHUX PEYOBWH y HPUPOJi icHye 3HAUHO OijbIme, HixK
IIPOCTUX.

CxkyamHi pedyoBUHU MOKYTh OYTH YTBOPEHi PiBHUM YMCJIOM €JIEMeHTiB:

- nioma (meran CH,, kBapn SiO,, Byraekucauii raz CO,);

- Tpboma (coma Na,CO,, mapmyp CaCO,, cynrbpdaraa kuciaora H,SO,);

+ vorupma (manaxit (CuOH),CO,);

s w’arbma (cine Mopa (NH,),Fe(SO,),).

Bimomi peuoBuHMN, y CKJIali AKUX MiCTHUTBLCS IIOHAM HEeCATH XiMiuHMX
eJIeMeHTiB.

CxJaagHi peyoBMHU CJIiA BiAPi3HATH Bim cywmilmeil mpocTUX PeUYOBUH
(mam. 67, c. 86), AKi TaKoK CKJIaJAIOTHCA 3 ATOMIiB Pi3HUX €JEeMEHTiB.
Hna mporo HeoOXimHO mpurazaTw BiAMiHHI pucu cyMmimieir i ymecTux pe-
vyoBuH (guB. § 5). KinbKicHe cmiBBiAHOIIIEHHA KOMIIOHEHTIB CyMiITi Moike
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

%
%
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%
%

Man. 67. Mogenb cymilli BOOHIO Ta KWCHIO, WO CKMadaeTbcA 3 aToMiB OKcureHy (4epBoOHi
Kynbku) i igporeHy (6ini Kynbkn) (a). Y cknagi Boan Takox MicTATbCA aTomn OKcUreHy
1 ligporeny, ane B MoneKysnax BOAU BOHMW XiMiYHO crionyueHi (6)

OyTu pidHMM, a XiMiUHi COJIYKM MalOTh CTAJIUN CKJan. Hampukaam, MOXK-
Ha nmpuroryBaTu cymimt 100 r Bogu 3 OAHi€O JIOXKKOIO IIYKPY, a MOMKHA
i 3 mBoMa abo miBTOpm JokKamu. A B cmoayii FeS Ha KOXHUII aToMm
depymy npumnagae Juine oguH atrom Cynabdypy, a He miBTOopa abo TpwH.

To6To CcKJaj CIOJIYK MOYKHA OIMCATH OLHi€I0 XimMiuHOIO0 (popmy.IoiO,
a cKJan; cymimein — Hi.

OxpiM TOro, KOMIOOHEHTH CyMiIlri 30epiraroTs cBoi isuuni Ta ximiuni
BJacTuBOCTi. Hampukaanm, AKIMo 3aMimaTu 3ajiisHUHM HTOPOIIOK i3 CipKoio,
TO YTBOPUTBLCSA CYMilll [BOX peuoBuH. I cipka, i 3amizo B ii ckiani 30epi-
TaloTh CBOI BJIACTUBOCTI: 3aJIiB30 IIPUTATYETHCA MArHiTOM, a cCipKa He TOHe
y Bomi. I3 1iel cyminri 3a ;OMOMOT00 MarHiTy MOKHA BiJOKPEeMUTH 3aJIi30.
Axmro x 3aiso i cipka mpopearymoTbh OAWH 3 OOHUM, YTBOPUTHLCSA HOBA
cuosryka 3 popmysoo FeS. Ila cnonmyka BiKe He BUSABJSE BJIIACTUBOCTEN aHi
3aJisa, aHi cipKu, BOHA Mae cBOi BiacTuBocTi. HigskuM MeTOomOM pO3aiaeH-
HA cyMiIIell My He 3MOKeMO BUALINTU aToMu Pepymy 3i crmonyku FeS.

Knacndikauia cknagHux pevyoBuH

CkiagHi pevyoBWHM IOAIJIAIOTHL Ha ABiI BeJUKI Trpynu: HeopzaHiuHi
Ta opzaHiyni. Heopraniuui pedyoBUHU MOKYTh CKJIAJaTHUCSI 3 aTOMiB OyIb-
AKUX €JeMEeHTIB. ¥ CKJAAi OpraHiuvHUX CIOJYyK 000B’A3KOBO MiCTATHCS
aromu KapOoHy, ToMy OiJbIicTh 3 HUX IIPU HArpiBaHHI OOBYIJIIOIOTH-
csa. IlepeBaskHa OiJbIIiCTE OPraHiUYHMX PEUYOBUH MICTHUTH TAKOM aTOMMU
Tigporeny. Ilpukaanamu opraniunux pedoBuH €: meran CH, , caxaposa

A
O
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§ 12. MpocTi Ta cKknagHi pPeyoBUHYU

IpaHCbKUIA yUEHUN-EHLMKNONERNCT, NliKap, anximik i ¢i-

noco¢. 3a06yB pPi3HOGIUHY OCBITY — BKBYaB MeAULIMHY, 7
dinocodito, meTadisnky, noesio, marito Ta anximito. Mpo-
CaBUBCA AK MalcTepHuin nikap. Came BiH cdopmyntoBaB
OCHOBHe 3aBfAaHHA anximii AK NepeTBOPEHHA MeTaniB 3a
[OMOMOTO «efiKCUPY», @ TaKoX [0OyBaHHA i3 3BMYali-

HUX KaMeHiB (KBapLy Ta CKfa) KOWToBHMX. Ap-Pasi nep- 7
LM 3aMpONoHyBaB KnacuoikaLito BCiX BiOMUX PeYOBUH "
Ha 3eMNIUCTi (MiHepanbHi), POCAWHHI i TBapuHHI. MiHe-
panbHi PEYOBMHU BiH PO3MOAINAB Ha WICTb IPYM: «AYXU», | s AR |
abo cnupTu (pTyTb, HawwaTUp, Cipka ToLo); «Tinay, To6To A6y Bakp Myxammen
meTanu (301070, CPibNo TOLIO); «KameHi» (nAnic, manaxir, i6H 3akapin Ap-Pasi
6ipto3a, rinc Towo); Kynopocy; «6opaku» Ta coni. (Pazec) (865-925)

C,,H,,0,,, etunosmii cnupr C,H.OH, ourosa kucaora CH,COOH. Opra-
HIiYHUX PEYOBHUH iCHY€ 3HAUYHO OiJabIlle, HijK HeopraHiuHHUX.

Heopraniuni # opramiuxi peyoBuMHH, y CBOIO UepTy, MOAiIAIOTLCSA
e Ha HU3KY Ipyl. AjJe B chOMOMY KJIaci BU AeTaJIbHillle 0O3HalloMUTECA
JINIIe 3 HeOPTraHIYHNMU PeUYOBUHAMU, a iHIIi BUBUATHMETE B IIOAAJIBIIIOMY
Kypci ximii.

Posmogin peuoBuH Ha pisHi rpymnu 3a ixHiMu o3HAKaMH’ i BJacTUBOC-
TAMU Ha3WUBAEThCA KJaacu@ikauyicro. ¥ mnbomy naparpadi Mu posryisHYJIn
OCHOBHY K.JACUQiKAYil0 peuoBUH, IKY MOKHA 300pasuTU TAKOIO CXEMOIO:

e e —

Y Y

YucTi peuoBuHn Cymiwi peyoBUH
MpocrTi CknapHi OpHopigHi HeopnHopigHi
MeTanu HeopraHiuHi
HemeTtann OpraHiyHi
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

JNIAGOPATOPHUI JOCNIA Ne 2

O3HanomneHHaA 3i 3pa3kamum NPOCTUX i CKNagHNX pevyoBUH @

Ob6na0HaHHs: IITATUB i3 TpobipKaMu, TPodipKoTpUMAaY, HATrPiBaJIbHUHA
OpuIan.
Peaxmueu: MigHUN Kymopoc, 3ajIizo, MUHK, aJIOMiHi#A, Migb, cipKa,
IIYKOD, Kpetiga, rpadiT, nuTHA coia, KyXOHHA CiJb.
| lpaBuna Gesmexu:
® . TIpW BUKOHAHHI MOCJIiIiB BUKOPMCTOBYUTE HEBEJNUKI KiJIBKOCTI pe-
aKTUBiB;
+ ocTepiraiTecs MOTPAILIAHHSA PeaKTHUBIB Ha OOAT, HMIKipy, B OUi.
1. VBakHO PO3TJIAHbTE BUAAHI BaM 3pas3KU PEUYOBUH.
2. Ins KOKHOTO 3pasKa BifijdHAuUTe HAaABHICTbL METAJiYHOTO OJIMCKY,
3abapBJIEHHA, TBEPHiCTh.
3. 3Baskaroum Ha (GOPMYJH PEUYOBUH, PO3MOALIITH iX HaA HOPOCTi
i craagui. I3-IOMisK IPOCTUX PEUYOBUH BU3HAUTE METaJU Ta HEeMeTaJu.
4. Ha mizcraBi AKMX 03HAK MOJKHA BiApisHuTHM MeTaau?
5. Yu mMo)KHa 3a SKMMU-HeOyOb O3HAKAMM BiAPisHUTU IIPOCTi pedo-
BUHU Bix CKJIagHUX?

6. CBoi cmocTepe:KeHHsA 3alUIIITh y 30MIUTI i 3po6iTHh BUCHOBKU.

(  BucHoBKM:

AN

(

s
@%\ 1. [pocTi peuoBrHM CKNagaloTbCA 3 OAHOrO XiMiuHOro enemeHTa. MpocTi pe-
) YOBWHW PO3AINAIOTb HA MeTanu i HemeTanu. JnAa meTaniB XxapakTepHi meTa-
NIYHUIA GNNCK, KOBKICTb, €NEKTPO- Ta TEMOMPOBIAHICTb. MeTann yTBOpeHi
nepeBaXHO MeTaNiYHUMKN eneMeHTaMW, a HemeTanun — HeMeTaniYHUMMU.
2. CknagHi peyoBUHM CKNadaloTbCA 3 AEKINbKOX XiMIYHUX eNleMeHTIB, iX Ta-
KOX Ha3uBalTb XiMiuyHMMK crionykamu. CKnagHi peuyoBMHW po34inAlTb
Ha OpraHiyHi Ta HeopraHiyHi. ¥ cKnagi HeopraHiYHUX MOXYTb MICTUTKCA
6yab-AKi XiMiYHi enemeHTH, a B OpraHiyHUX Ccronykax o60B'A3KOBO € aTOMM
Kap6oHy i ligporeHy.

| KoHTponbHi 3anuTaHHA

Q 1. [aiTe BM3HAUYeHHA NPOCTUM i CKNagHUM PeYOBMHAM.
2. Ha aki rpyny pevyoBKH NOAINATb NPOCTi i CKNagHi pevyoBUHN? 3a AKUMUN
di3MYHMMM BNACTUBOCTSIMM BOHW BiAPi3HAIOTLCA?
3. ki enemeHTn yTBOPIOOTb MeTanu, a AKi — HemeTanwu?
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§ 12. MpocTi Ta cKknagHi pPeyoBUHYU

1.

R

HasepiTb Nnpuknagn npocTux peyoBrH MONEKYNAPHOI i aTOMHOI 6yaoBu.
Y yomy nonAra€e pisHUUA MK MOHATTAMU: @) «XIMIYHUIA eniemMeHT» i «npo-
CTa peyoBMHay; 6) «NPOCTa PeUYoBUHa» | «CKMaflHa PEeUYOBMHAY; B) «CKafHa
PEUYOBMHAY» i «CyMill PEYOBUH»?

AIKi peuoBMHM HanexaTb [0 OPraHiuyHMX, a AKi — A0 HeopraHiyHux? Ha-
BefliTb NpUKNaaun.

3aBAaHHA AnA 3aCBOEHHA MaTepiany

Bnbepitb ¢i3nuHi BNacTMBOCTI, XapaKTepHi AnA antoMiHilo: a) TBepAui;
6) rasyBaTuii; B) GNUCKYYMIA; T) KPUXKWIA; ) NAAcTUYHWUIA; €) fgobpe npo-
BOAUTb eNeKTPUYHUN CTPYM; €) He MPOBOAUTb ENEeKTPUYHOrO CTPyMy;
X) WBMAKO HarpiBaeTbcA.

I3 HaBefleHOro Mepeniky BUNULLITb HAa3BU HeMeTaniyHmx enemeHTis: [igpo-
reH, Aypym, Vog, Mniombym, Aprentym, Cynbdyp, Mepkypiii.

Bunuwite okpemo dopmynu npoctux i cknapHux pedosuH: Fe,O,, Mg,
H,, NaHCO,, Au, Cl,, Na, Cu(OH),, He, Cu, NaCl, S,. Miakpecnitb cumsonu,
AKi MO3HaYalTb NPOCTi PEYOBUHN — METasN.

HaBegiTb No N'ATb NpuKnagiB MeTaniyHMX i HeMeTaniYHNX efleMeHTiB.
O6uucnitb macoBy 4acTky Hatpito B KyxoHHiln coni (NaCl) i xapuyosii copi
(NaHCO,). ¥ akilt i3 umx cKnagHUX peyoBrH ymicT HaTpilo Ginblumnin?

AIK MOXHa poBecTH, WO Lentono3a (0OCHOBHa PeYOBKMHA, 3 AKOI CKNAfAETb-
CA fepeBMrHa) Ta caxapo3a € OpraHiyHMK peyoBuHamMmn?

Ha manioHKy 68 306pakeHi Mogesni MPOCTUX i CKNaAHMX PEUYOBUH, @ TaKOX
X cymiwen. [1na KOXXHOro BUNafKy a) — €) BU3HauTe, Mofesli AKUX peyo-
BUH (NPOCTMX YM CKNagHmx) 300paxeHi, 3anuwitb XimiyHi dopmynu umx
peyoBVH. B3HauTe, y AKOMy BUMAAKY 306pakeHa CyMmill peyoBMH, CKia-
AiTb XiMiYHI GOPMYNIN PEYOBUH Yy CyMiLLi.

@O 0 ©

Man. 68. Mogeni geAaknx pevyoBUH i Cymilen (YOPHUMWN KylbKaMn NMO3HaYeHO
aTtomn Kap6oHy, yepBoHuMyY — atomu Okcureny, 6inummn — Tigporeny)
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

8. ManaxiT (peyoBMHa 3eneHOro Konbopy) Mif 4ac HarpiBaHHA po3Knaja-
€Tbca Ha Kynpym(ll) okema CuO (nopowok YopHoro Kosbopy), Bogy H,O
i Byrnekncimin raz CO,. Yn e manaxit cymiwuwio kynpym(ll) okcnay, Boam
Ta BYINEKNCNOro rasy? 3 AKMX XiMiYHMX efleMeHTIB CKNaJaeTbCA mManaxit?
9. PeyosuHa xnop Cl, € ay>ke OTPyHUM ra3om, ane BOAHOYAC aTomMun Xnopy
MicTATbCA Y cknagi KyxoHHoi coni NaCl, AKy Mmu BXu1BaeMo WopaHsA. Yn He-
Ma€ B LbOMy cynepeyHocTi? Bianosiab NOACHITb.
Y npupogi Tpannaetbca 89 XiMiYHUX enemeHTiB, NpoTe MPOCTUX peyo-
BWH Haniyyetbcsa 6nm3bko 600. AK MOXKHa MoAcCHUTU uen dakT? HasepdiTb
HanexHi npuknagu. YMm MOXHa MOACHUTU iCHYBaHHA 3Ha4YHO GinbLwoi
KiNbKOCTi CKNaflHMX PEYOBUH MOPIBHAHO 3 KiMbKiCTIO NMPOCTUX PeYOBUH?

10*

+ IcHyBaHHA anoTponHux Mopmudikauii CtaHyMy MOACHIOE Tak 3BaHy «OJIOB'AHY
yymy». 3BMYaliHe 6ine ONIOBO Ha JIIOTOMY MOPO3i MEPEeTBOPIETHCA Ha iHLWY
anotponHy moauodikalilo — fyxe Kpuxke cipe onoBo. Yepes ue 0noB'AHI BU-
poby Ha MOpPO3i PO3CUMNaTbCA Ha MOPOLLOK.

§ 13. BaneHTHicTb

MoHATTA NPO BaNeHTHICTb

IIpu yTBOpeHHI MOJEKYJ aToMu 3 €IHYIOTbCS He 0e3JIafHO, a B IeB-
Hil mociimoBHOCTL ocoOimmBMMM XimMiunmmuy 3B askamvu. KosKHMII aTom
MOJKe YTBOPUTHU He HeCKiHUeHHe, a TiJIbKU IIeBHE YMCJIO TAKUX 3B A3KiB.
¥ XIX cTosiTTi BUeHiI BCTAHOBUJIU, III0 aTOMU PiBHUX eJIeMEHTiB MaloTh
pisHy 3maTHicTH TpuemHyBaTu Mo cebe immii aromu. Tak, HaTpPUKJIAM,
OyJio mmomiueHo, 110 aToMm IigporeHy mMoske HpHUETHATH TiJIBKH OLUH aTOM
inmoro ximiumoro emementa (HCI, HF, NaH), atrom Oxcureny — aBa
aromu I'inporeny (H,0), arom Hitporeny — tpu aromu ligporeny (NH,).

s BnacTuBicTe aToMiB Oysa HasBaHa 6aJleHmMHICMIO.

o BaneHTHiICTb — Ue uncno 3B'A3KiB, AKI NEBHUN aTOM MOXe YTBOPUTK 3 iH-
CJ

¢ . WM aTOMaMMn.

IITo6 mokasaTu, K aTOMHU CIOJYUYeHi B MOJIEKYJi, BUKOPUCTOBYIOTH
epagivni (cmpyxkmypui) ¢opmysau. BoHU TOKas3yoOTh HE TiJIbKU YUCJIO
aTOMiB y MOJIEKYJIi, ajle ¥ MOCJiZOBHICTh IX CHOJIyueHHH.

Ppadiuna popmyna monexynau sogu H,O zammcyersca Tak:

O
VRN
H H
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§ 13. BaneHTHiCTb

I3 1iei popmynu BUAHO, 1[0 B MoJieKyJ i aroMm OKCUreHY CIIOJYUEeHUHA
3 nBoma aromamu I'igporeny, mpuuomy atomu ['imporeHy oaumH 3 OZHUM
He 3B’asaui. Kosxkuuit xiMiunuii 38’A30K y rpadiuniii (popmyai mosuaua-
eTbcsa prucKoio. Arom OKCUTEHY YTBOPIOE ABa 3B A3KHU, OTKE, BAJIEHTHICTH
Oxcureny mopiBHIoe aBoM (OKcureH ABOBAJIEHTHUI), a aTroMu LigporeHy
YTBOPIOIOTH IO OJTHOMY 3B’sI3KYy — BaJIEHTHiCTBH ['ifporeHy mOpiBHIOE Onu-
Hui (I'igporeH omHOBAJIEHTHUIH).

Posrisrmemo monexysy Byraekucioro ragy CO,. I'padiuna ¢gopmyna
Mae TaKuil BUTJIAML:

0O—C=/o0

Y MosekyJi ByriieKkucJsoro rady aromu OKCHUTeHY YTBOPIOIOTH IIO IBa
3B’A3Ku 3 aromoM Kap6GoHy (Takuii 3B’sI30K Ha3WBAIOTh IIOABIAHIM),
a KapOoH y mpoMy BUIIaAKy YTBOPIOE UOTUDPU 3B A3KU (ab0 ABa mMOABiii-
Hi 3B’A3KM®). ¥ Iil cmosyiii BaseHTHicTh KapOoHY JOpiBHIOE YOTHPHOM.

Hesaxi eseMeHTU BUABIAITL CMaJlly 6ajleHMmMHicmb — y BCiX cmo-
JyKax iM BJIACTMBE TiJIBKW OJHE IIeBHe 3HAUeHHs BaJyieHTHocTi. Tak,
Tigporen s3aB:KAu OJHOBaJieHTHHI, a OKCHUIeH 3aBKIM IBOBAJEHTHUIMA.
Iamri ereMeHTH MOMKYTH BUABJATH Pi3Hi BAJIEHTHOCTI B Pi3HUX CIOJY-
kax. Hanpuriaan, Cynabdyp Moske OyTU ABOBAJIEHTHUM, YOTUPUBAJIEHTHUM
i mectuBanmenTHuM. IIpo Taki egeMeHTH Ka'KyTh, 1[0 BOHU BUSIBJIAIOTH
3MiHHY 6asenmHicmb. JJid TO3HAUEHHS BAJIEHTHOCTI BUKOPUCTOBYIOTH
puMCBHKi mudpu.

Taboaug 3. BajgeHTHICTh HegKMX XiMiYHMX eJeMeHTIiB

ExemMenTH 3i cTaa010 BaJeHTHICTIO EnxemeHnTH 3i 3MiHHOIO BaJIEHTHICTIO
OpgHoBaneHTHi: Fe, Co — II, III

H, K, Na, F, Li Pb, Sn, C — II, IV

IIBOBaJIeHTHi: Cu—IL1II

O, Ba, Ca, Mg, Zn, Be S—II, 1V, VI

TpuBaIeHTHi: As, P —1II, V

Al B Cl,Br,I—1I,1II, V, VII

3a BiJoMOIO BAJICHTHICTIO OJHOTO XiMiUHOIO ejieMeHTa MOXKHAa BCTAHO-
BUTH BAJIEHTHICTDH iHINIUX €JIEMEHTIiB y CIOJYIli. BusHaUMMO, HAaIIpUKJIALI,
BaJIEHTHICTH eieMeHTiB y mojekyJ i xaopoBoguio HCl. Aromu Tigporeny
3aBJKJM ONHOBAJIEHTHi, OT)Ke, BaJIeHTHiICTHL aTomiB XJIOpPYy TAKOK AOPiB-
HIOE OOWHUII, OCKLIBKY aToM XJOPY 3B’s3aHUU TiaAbKU 3 aTromoM Iigpo-
reHy i He MOKe YTBOPUTH 3 HUM OiJbIlle OJHOTO 3B A3KYy. ¥ MOJEKYJIi
amoniaky NH, atom Hirporeny 3B’A3aHmii 3 TphOMa OJHOBAJEHTHUMHU
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

aromamu I'igporeny, or:ke, HiTporen TpuBajleHTHUH, OCKiJIBKU YTBOPIOE
Tpu 3B’SIBKU. 3BasKalouyu Ha Ie, MOYKHa 300pasuTu rpadiuxi dopmynau
XJIOPOBOAHIO I aMOHiaKy:

H
H—CI N
TN
H H
XnopoBoaeHb AMOHiaK

Y ximiunmx ¢opmMysax BaJIEHTHICTH 3aNMCYIOTh HAJl CUMBOJIOM Bif-
IIOBiIHOT'O ejJieMeHTa:

I I I 1II III I IVII
HCl, H,0, NH;, CO,.

BaneHTHicTh XiMiUHMX ejieMeHTiB MOKHA Bu3HAUUTHU 3a Ilepiommu-
HOIO cucTeMoro. Buma (MakcuManabHa) BaJIeHTHICTH XiMiuHOIrO elemMeHTa
B OisbimiocTi BumankiB mopiBHIOE HOMepy rpynu llepiogmunoi cuctemw,
y AKi#t posramoBaumil mei enemenT. 1106 BusHAUUTH ¥ iHIII MOMKIMBI
BaJICHTHOCTi, Tpeba Bij 3HaUeHHS BUIIOI BaJeHTHOCTI BiguaTu 2, 4 abo 6
(rabu. 4).

Taomuis 4. Busnauennsa BajieHTHOcTi 3a Ilepioguunoro cumcremoro®

I'pyna Ilepiognunoi cucremu | I 11 II1 v A% VI VII

Buina BajieHTHiCTH I II III v A% VI VII

Mo:KauBi BaJIeHTHOCTI 11 111 ILIV| I I,V

* [ina kKopoTkoro BapiaHTa [epiognyHoi cnctemu.

HagBenernuii y Tabuuiii 4 IpUHIIUII BUBHAYEHHS BaJEHTHOCTI 3a J[OTO-
moroo Ilepiogmumoi cucTeMu He 3aBMKAW TOUHHI. € BUHATKU 3 HBOTO.
Hanpukaazn, Okcuren (irocra rpymna) BUSABJISAE TiJIbKU BajeHTHicTh 11,
a nisa Pepymy (BochbMa rpyma) xapaktepHi BasenTHocti II i III. IIpore
I OiJIBIIIOCTI eJIeMeHTiB, i3 AKMMU BU MaTUMeETEe CIIPaBY B MIKIJILHOMY
Kypci, IIeil OpUHIIUN CIPaBeIJNBUA.

Bu3HaueHHA BaneHTHOCTI XiMiYHMX enemeHTIB 3a popmynamm
6iHapHUX cnonyk

CronyKm, III0 CKJIATalOThCSI 3 IBOX XiMiUHHX eJIeMeHTiB, Ha3WBAIOTh
OinaprHumu. Ilyia BU3HAUEHHS BAJIEHTHOCTI ejJieMeHTiB y OiHapHiii cmo-
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§ 13. BaneHTHiCTb

JyIi He 000B’sI3KOBO CKJIAZATH CTPYKTYPHiI (popmyau. CymapHe YMCIIO
3B’A3KiB aTOMiB OJJHOTO ejieMeHTa B OiHAapHIi CIIOJYIli 3aBKAU TOPiBHIOE
CyMapHOMY YHCJY 3B’S3KiB yciX aTomiB iHIIIOro ejgemeHTa.

Hanpuknan, y monexymai Byriaexucioro rasy CO, Kap6on dotupu-
BaJIeHTHUI (3arajbHe umcJio 3B A3KiB mopiBHioe 1 * IV = 4), a Okcuren
IBOBAJIEHTHUH (3arayibHe uucjo 3B’ a3KiB gopiBuioe 2 - II = 4). Ilna Bcix
eJleMeHTiB y OimapHi#l cmoayii moOyTOK uMcJa aTOMiIB Ha BaJIEHTHICTH
OyIe OSHAKOBUM.

I BU3HAUEHHS BAJIEHTHOCTI B OiHapHUX CIIOJIyKaX MOKHA BUKO-
pucTaTU TAKUI aJTOPUTM:

Ilopanox giii IIpukaagu o6unciIeHb
1. Ykasyemo BaJleHTHICTB 1I I I
eJleMeHTa 3 BifjoMoI0 (CTaJIomn) Fe, Og CO, CH,
BaJIEHTHiCTIO

2. MHOXHMO YKCJIO aTOMiB
IILOT'0 eJIeMeHTa Ha 10oro 3:-II1=6 2:-11=4 4-1=4
BaJIGHTHICTh

3. [litumo oTpuMaHe 3HAUEHHS

HAa 4UCJIO ATOMiB iHIIIOro 6:2=1III 4:1=1V 4:1=1V
ejJeMeHTa

4. 3anucyemMo 3HAYEHHS I 11 IV II IV I
BaJIEHTHOCTI HaJ CUMBOJIOM Fey; O COy CH,

IIbOT'O eJIEMEHTAa

CknapgaHHA ¢dopmynn GiHapHOI CnonyKu
3a BaJIGHTHICTIO eneMeHTiB

3Hauy 3HAUYEHHS BaJEHTHOCTEH eJIeMeHTIB, MOXKHA CKJacTu (op-
myJy 6iHapHOi crosyku. CryiazeMo, HANPUKIAL, (DOPMYJIY CIIOJIYKHU, IIIO
CKJamaeThcsaA 3 aToMiB miectuBaseHTHOro Cynsdypy — S(VI) i aBoma-
aeaTHoro Oxkcureny — O(II). Koxxauit atom OKcureHy yTBOPIOE TiJIbKHU
IBa 3B’sI3KM, TOMY [JI YTBOPEHH: IIecTu 3B’ A3KiB 3 aromom Cyinbdypy
HeoOxisHO Tpu aromu Okcureny. Omxe, opmysa miei cmonmyku — SO,,
a 11 rpagiuna dopmya:
0]
|

PN
0~ Mo

D
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

Cxiaagmaroun ximiuni opmyan, HeoOXiZHO BpaxoByBaTH IIOPALOK Ha-
IUCaHHA CUMBOJIIB ejieMeHTiB y (opmyJsti. Ha mepmomy micii B ximiuHi#i
dopMyIi 3amMCyETHCA CIMBOJI TOTO eJeMeHnTa, AKkuit y Ilepioguuniit cuc-
TeMi po3TalloBaHuil JiBimie ado Hmkue. Tak, AKIO CIOJYKA CKJIALAETHCA
3 aromiB HiTporeny it OKcureny, To Ha IePIIOMY MiCIli 3aIMCyETHCA CHUM-
BoJ HiTporeny, a AKIIIO CIOJYKa CKJIagaceThesa 3 aromis Kaiito Ta Bpomy,
TO Ha IepIiioMy Micii — cumBoJs Kadiro.

Hns ckaagauasa GopMysa OiHAPHUX CIOJYK TAKOK MOKHA CKOPHCTA-
TUCA TAKUM aJTOPUTMOM:

IMopanox giit IIpuxaagu o6unciIeHb

1. 3amucyemMo CUMBOJIU eJIeMeH- oo VI

. . I
TiB y HEOOXiTHOMY ITOPAIKY Ta Al O S F C S
IO3HAYAEMO IXHIO BaJIEHTHICTD

2. 3HAXO0AMMO HalIMeHIIIe
cuinsae KpaTtHe (HCK) o4 3ua-
YeHb BAJIEHTHOCTEH eJIeMeHTiB

HCK HCK HCK
AIIil)=6 | (VIi)=6 | (AVill)=4

3. HucJsio aToMiB IIeBHOTO eJie-
MeHTAa IOPiBHIOE BiHOIIIEHHIO 6:III=2(Al) |6:VI=1(S) |4:IV=1(C)

HCK no BasieHTHOCTI ITHOTO 6:1I=3(0) 6:I1=6(F) | 4:1I=2(S)
eJIeMeHTa

4. Sanucyemo oTpuMaHi iHAEK- o I VI I v I

CH TiCJIsi CUMBOJIIB €JIeMEHTiB Al, Oq4 S Fy C S,

IloHATTS BaJeHTHOCTI BUHUMKJIO ITOHAJ ABicTi pOoKiB ToMy i HuHI Bu-
KJnKae OaraTo HapikaHp Bij Oaratbox XimikiB. Tak, 3a HaBegeHUMU
OpaBUJIaMU CKJIQAHO BUBHAUUTH BAJIEHTHICTH €JIeMEHTIiB y HPOCTUX pe-
YOBUHAX, a TAKOXK Yy PEeUOBHHAX HEMOJIEKYJsapHOI OymoBu. Hampukrianm,
y 3ayisi KoxHu atrom PepymMy OTOUEHUH BichMOMAa CyCigHiMU aToMaMM.
Y KyxoHHill cosii — HaTpi#l xJ0puAi — KoKHUM o Hatpiro B3aemomie
i3 mricTeMa fioHamMu XJIOPY, & KOXKHUH 1oH XJopy — i3 mrictbMa HoHamMu
Harpito (manx. 606, c. 71). Bogrnouac Harpifi i Xiop y miit crmoayii mpu-
WHATO BBa)KaTU ONHOBaJeHTHUMU. IIOHATTA BAJIEHTHOCTI Mae peajbHUHN
CEeHC JIUIIle B TOMY pasi, AKIIO0 HIeThCA IIPO MOJEKYJIAPHI PEeYOBUHU.

JliHegicmuyHa 3a0aya

Y 6araTbox €BPOMENCbKNUX MOBaxX C/TOBO «BaNeHTHICTb» MaEe 6araTo crinbHOKOpeHe-
BMX cniB. Tak, B icmaHCbKiln MoBi valencia o3Hauvae «uiHa». OpaHuy3bke cnoBo valable
i aHrnincbke valid o3HavaloTb «34aTHICTb» (BignoBiaHo, invalable Ta invalid — «He3paT-
HUI»). TaKOX € cloBa value — «3HauyeHHsA» i valeur — «BapTiCTby. Y CTapodaBHiX pyuMNsAH
CNoBO valentia 03Havano «cuiax. K B/ BBAXKAETE, LL|O O3HAYAE C/IOBO «BANIEHTHICTb»?
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§ 13. BaneHTHiCTb

1.

| z- .\,\‘:‘.

BucHOBKM:

BaneHTHiCTb BOPIBHIOE UNCNy 3B'A3KIB, AKI MEBHU aTOM MOXe yTBOPUTH
3 iHWKMK atomamu. lMNpu cknapaHHi rpadiyHnx Gopmyn 3B'A3KM MO3Ha-
YalTb PUCKaMU, OTXe, BaNeHTHICTb AOPIBHIOE YMCNY PUCOK Y rpadiuHin
dopmyni.

[leaki enemeHTn BMABNAIOTb CTafy BaleHTHICTb B YCix cnonykax: ligpo-
reH 3aBXAu OAHOBaNeHTHUN, OKcureH — [BOBaNeHTHUN Towo. [edki
efleMeHTV BUABNAIOTb 3MiHHY BaleHTHICTb, BalEHTHICTb TaKMX efleMeHTIB
060B'A3KOBO BKa3yloTb Yy Ha3Bax CrosyK.

[lnA BM3HayYeHHA BafIeHTHOCTI 3a XiMiyHO dopMmynoto abo Npu CKnagaHHi
bopmMyn 3a BaNEHTHICTIO HEOOXiAHO AOTPMMYBATUCA MPUHLUMY, WO 3a-
ranbHe Ymc/o 3B'A3KIB YCiX aTOMIB OfHOrO efleMeHTa B CNonyLi AOPIBHIOE
3aranbHOMY UYMCIy 3B'A3KIB YCiX aTOMIB iHLIOro enemeHTa.

"1 KOHTpONbHi 3anUTaHHA

[anTe BM3HauYeHHA BaNIEHTHOCTI.

AKi enemeHTV BUABNAIOTb CTany BaNEHTHICTb, @ AKi — 3MiHHY?

HaBepiTb anroputm BM3HaYeHHA BaNIEHTHOCTI B GiHapHMX crnionykax. Pos-
rMAHbTE NOTO Ha Mpviknagi syrnekucnoro rasy CO,.

HaBegitb anroputm cknagaHHa Gopmyn GiHapHUX CMOMYK 3@ BaNeHTHICTIO
enemeHTiB. Po3rnaHbTe Moro Ha npuknagi cynbdyp(VI) nyopuay.

“{ 3aBpaHHA ONA 3aCBOEHHA MaTepiany

ﬁL

2.

YKaxiTb pag, y AKOMY HaBe[leHi CMBONU efleMeHTIB, 34aTHUX BUABNATU
BaneHTHicTb II: @) Fe, Cl, P, S; 6) H, F, K, Na; B) Mg, Ba, Ca, O.

Mopgeni moneKkyn mo)Ha npeactaBfATU MO-Pi3HOMY: KynecTpU»KHEBI MO-
feni (man. 69a) Ta KynbkoBi (Man. 696). PosrnaHbTe mogeni monekyn, Bu-
3HauTe BaNEHTHOCTI BCIX XIMIYHUX eNleMeHTIB i cKnagitb XiMiuHi popmynm
HaBeAeHNX CMosyK.

o o
© e¢o qu %0 oe

BOAa

\%

rinporeH nepokcuy, MeTaH nponax eTaHon

* ® W W

Man. 69. KynectpumxHesi (a) Ta Kynbkosi Moaeni (6) AeAKNX MONeKyI.

binvumn KynbKamu no3HayeHi aTomu Fl,qporeHy, 4yepBOHMMN — OKCI/II'eHy,

3eleHMN — Xnopy, YopHUMn — Kap6oHy

O
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

S F—CI—F 0—O
0 X | % \
H H
F
cynbdyp(lV) okema xnop(lll) ¢nyopwup rigporeH nepokcmg
(cipumnctun ras) (nepekuc BoaH)
H H
H—0_ 0 |
N A4 H—C—C—O0—H
v | u / S\\
H—O o H H
aMOHiaK cynbdaTtHa KucnoTa eTaHon (eTnnoBun cnupT)

Man. 70. CTpyKTypHi GopmMynn Monekyn AeAKnX pevyoBUH

3. Bu3HauTe BafeHTHICTb yCix eneMeHTiB 3a rpadiyHumu dopmynamu, 306pa-
XKEeHVMMU Ha MantoHKy 70. Cknagitb XiMiuHi GopmMynm HaBeeHMX CNOnyK.

4. BusHauTe BaneHTHOCTI enemeHTiB y Takux crnonykax: a) P.O; 6) H.S;
B) SnCl,; r) PH;; a) Mn,O,; €) Na,O.

5. 3a gonomoroto MepiognyHOI CMCTEMU BM3HAUTE BCi MOXKMBI BaNIEeHTHOCTI,
AKI MOXYTb BUABNATU enemeHTu: a) Kanbuin; 6) Cynbdyp; B) Bpom; r) ®oc-
dop; o) ApreHTym; e) bop. B enemeHTiB 3i 3MiHHOIO BaneHTHICTIO NO3HauTe
BULLY N HUXKYY BaSIEHTHOCTI.

6. Cknagitb dopmynu cnonyk, ytesopeHux enementamu: a) H i Al(lll); 6) C(IV)
i S(I); B) Pb(IV) i O; 1) Br(l) i Zn(ll); @) C(IV) i F(I); e) O i Fe(ll); € Cl(IV) i O;
X) Cu(l) i O; 3) Cl(I) i Au(ll). Y py>KKax BKasaHO BaneHTHICTb, AKY BUABNSAE
eneMeHT y AaHin cnonyui.

7. 3a manioHkoMm 60a, c. 71, BU3HauTe BaNieHTHICTb aTtomiB Cuniuito n Okcure-

o

HY Y KBapLi.

8. Cknapitb rpadiuni popmynu cnonyk i3 Takumm dopmynamu: a) SO,; 6) SO,;
B) NO; r) H,S.

9. O®epymy cnonykax 3 OkcureHom moxe BuABAATU BaneHTHIcTb I i Ill. Ckna-

AiTb GOPMYNM LMX CNONYK i BU3HAYTE, y AKIN 3 HUX ymicT Oepymy 6inbLumini
(3a MacoBOI0 HaCTKOIO).

Mepwi BMCMOBMAOBAHHA MPO XiMiYHMI 3B'A30K Hanexatb PobepTy bointo.
BiH yaBnAB atomn y BUMMARI KYNbOK, Ha NOBepXHi AKUX € rayku. Liumu rauka-
MU aTOMW YinaAalTbCA OAMH 3a OQHOTO, AK KOJIOYi rofIoBKMN pen‘Aaxa. HadaBHicTo
i UNCNIOM raukiB Ha NoBepxHi aToMiB oMb TakoXK MOACHIOBAB KUCNIA, TiIPKNIA
abo nekyunii cMak AesaKknX PeyoBUH.
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§ 14. ®i3nyHi Ta XimiuHi ABMLWa

Di3nuHi ABMwa

Y HaBKOJUIITHBOMY CBiTi mocTiiiHO BimOyBaioThbcA 3MiHu. 3MiHA mip
POKY, PYX BOAM B piuIlli, picT pOCaAWH, KUIIIHHA BOAU B UalHUKY — yce Iie
MIPUKJIAAU TIPOIECiB, IO BimOyBaroThcA HaBKoJ0 Hac. Ili mporecu Ha3m-
BAIOTh AsuuWiaMu. 3aJIeKHO Bif TOro, v AKi# cdepi »KUTTA BigOyBarOThCA
ABUINA, IX MOMKHA HONIINTH HA MOJITHYHi, coljianbHi, reosoriuxi, 6io-
JoriuHi, a Tako:x Ha (ismuHi ¥ ximiuHi.

ITopiBHsaiiMO Aii IBOX peMiCHUKIiB: KoBaJisd Ta MeTajaypra. KoBan Oepe
3aJisHUit OPYCOK, HarpiBae #oro, 6’ Mo HHOMY MOJIOTOM i B pe3yabTaTi
OTPUMY€ BUDPiO, HATIPUKJIAM, MiAKOBY ab0 11ooM. Y1 3MiHIOETBCSA B I[bO-
My BUIOAJKy 3ajJi30 — peuvoBHWHA, 3 AKOI cKJamaBca Opycok? Hi. Ilig
yaapaMud MOJIOTa YAaCTUHKMU (aToMM) B 3aJlisi pyxamTbcs, 3MIIIyIOTHCS,
ase caMi He 3MiHIOIOTHCA (Maja. 71). Take ABUINle HATEKUTH M0 Qi3UUHUX.

flBMLLa, Npu AKUX 3MiHIOETbCA popmMa NpeameTa abo arperaTHUi CTaH peyo-
=@ BUHY, ane He 3MIHIOETbCA Ti CKNaf, Ha3UBaloTb Gi3UYHIIMM.

e 9

YHacaifok mepebiry @ismuHuMX ABUIN YaCTUHKW B PEUOBUHI HE 3Mi-
HIOIOTHCHA, OTIKE, He 3MIiHIOIOTHCS 1 BJIACTHMBOCTI PEUOBUH.

Kuninas Boxum, mosaBa Kpameisib Bogu abo0 JbOAY B XOJIOAUJIBHUKY,
3aMep3aHHsd PivOK, BiAJmMBaHHS BMUPOOiB i3 PO3IJIABIEHOrO MeTaay, IIO-
IpiOHEeHHA PEeYoOBMH — yce Ile IPUKJaau (PisSUUHUX ABUII.

Man. 71. 3ani3Hnit 6pycoK i 3ani3HWiA LWONOM CKNafJalTbCA 3 OAHIEI peyoBMHM — 3anisa.
Tomy nepeTBopeHHA 6pycKa Ha LWOMOM € Gi3UYHUM NpPoLLEeCcoMm
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

XimMmiyHi ABunwwa

A 110 K pobuTth Meranypr? Bim Oepe sanisuy pyay i mepeTBoproe il
Ha 0aucKyui Opycku 3asisa. Yu aminmiacs mpu 1iboMmy peuoBuHa? 3arisHa
pyna — Ie Oypuii HOPOIIOK ab0 KaMeHi, AKi He IPOBOAATh €JIeKTPUUHUN
CTPYM i JIETKO PO3CHIAIOTHCA Bif yZapy MOJIOTKOM. A 3aizo Mae mera-
JiuHui GJMCK, JoOpe MPOBOAUTEL €JIEKTPUUHUI CTPYM, VHACIIIOK yaapy
He PO3CUMIAEThCS, a POIILIOINYeThCesa. OTiKe, 3aIi3Ha pyna i Opycok 3amaisa
CKJIaalOThCA 3 PI3HUX PEUOBUH, AKi MaioTh pisHi BiaactuBocTi (Mmas. 72).
Ha Bigminy Bimg KoBaid, MeTasypr IEePEeTBOPUB YACTHUHKU 3aJi3HOI pyan
Ha YacTMHKM 3aJisa. Taxuil mporec € XiMmivHuM.

.\ fBMLa, Npu AKNX OJHI PEYOBUHM NEPETBOPIOOTLCA Ha iHLWI, HA3MBAKTb Xi-
¢ ~@ miuHMK.

TopinHa nepeBMHU, TMOABA ip:Ki Ha TOBEpPXHi 3akidHUX BUPOOIB
(man. 73), mMpoKMCAaHHS MOJIOKa, HpUTrOpamHA IxKi Ha ckoBopimmi —
yce Ie NPUKJIaAU XiMiUYHUX SBUIII.

V¥ mporieci nmepebiry xiMiuHUX ABUIN YACTUHKU OJHi€el peuyoBUHU (aTO-
MU, MOJIEKYJIY YU HOHU) ITePETBOPIOIOTHCS Ha YaCTUHKM iHITOI, TOOTO 3 Of-
Hiel PeYOBMHU YTBOPIOETHCA iHIMA PEUYOBUHA 3 iHIIMMU! BJIACTUBOCTAMU.

YacTo 3amicThb CJIiB «XiMiuHe ABUINE» KaXyTh XIMIYHUIL npouec
abo ximiyHa pearuis. IIpo peuoBMHM, M0 BCTYIAIOTh Y XiMiUHY peakIliio,
TOBOPSATH, IO BOHU peazyiombs, abo 83aemoditomsv, Mixk coboro. I1i peuo-
BUHU HA3WBAIOTh peazeHmamu abo nouamrosumu peiosuHaMu, a HOBi pe-
YOBUHMU, III0 YTBOPIOIOTHCA B PE3YJIbTATi peakIlii,— npodyxmamu peaxyii.

Man. 72. Y ximiyHux ABMLIAX 3MIHIOETbCA CaMa PevYoBMHA: 3ani3Ha pyda i 3anisHuin 6pycok
CKNafalTbCA 3 Pi3HMX YaCTMHOK, TOMY NMepeTBOPEHHA pyan Ha BpYyCcoK € XiMiuHUM ABULLEM
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§ 14. Qi3nuHi Ta XimMiyHi ABULLA
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3anisHuin 6pycok 3ani3Hi owypkn Ipxa

Man. 73. MNepeTBOpeHHA 3ani3Horo 6pycka Ha owypkn — disnyHe ABULLe,
OCKIiNIbKM BNAaCTUBOCTI PEYOBUH He 3MIHIOITbCA. A NepeTBOPEHHA Ha ipXKy — XiMiuHe,
OCKIiNIbKM 3@ BNacTMBOCTAMMU ipXa BiOPI3HAETbCA Bifg 3ani3a

VY xiMiuHUX ABUINAX BUABJIAIOTHCA XiMIiUHI 81ACMUBOCMI PEUOBUH —
iXHA 3JaTHICTh 3MiHIOBATHUCS IIiJi BIUIMBOM Pi3HUX YMOB i pearyBaTu 3 iH-
muMu peuoBmHamMu. Onucamu XiMiyHi 61acmueocmi peiosuHu — O3HA-
yae BKas3aTH, AK BOHA MO’Ke 3MiHIOBaTHCHA, 3 AKMMU 3 iHINIUX DEUYOBUH
i 3a AKUX yMOB MOKe pearyBaTu. lociimkeHHA XiMiUHMX BJacTHUBOCTEM
PeuYoBMH — OJHe i3 3aBmaHb Ximii.

O3Hakm XiMmiyHMX peakuin

Hysxke vacTo ximiuni Ta (QismuHi ABUIIa BigOyBaOThCA OJHOYACHO.
Hanpurnaazn, npu ropinHi cBiukm mapadiH cmouyaTKy IJIaBUTHCSA i BU-
napoByeTbea ((pisumuni saBuUINa), a moriMm Bumapu napadiHy MTOYHMHAIOTH
ropitu (ximiune aBwuie). SIKII0 HarpiBaTu HIMaTOYOK IIYKPY, TO BiH
posmiaaBuThesa ((pismuHe ABUINE), a B pasi TpuWBaJIOTO HArpiBaHHA Iiepe-
TBOPUTHCA Ha BYTJIENIONIOHY UOpHY Macy (Ximiume aBuie).

Ax ke BigpisHuTH Ximiuni aBumia Bix ¢isuunmx? 3BUUYANHO K,
MOJKHA CKasaTu, AKIIO0 MOJIEKYJU PEYOBUHU 3MiHUJMNCSH, TO ABUIIE Ha-
JEMKUTh M0 XiMiUuHUX, a AKIIO He 3MiHUIUCA, TO A0 (GisumuHux. Ajge Mo-
JEeKYJau HAA3BUUYANWHO CKJIAJHO MOOAUYUTH HABITH y HANOOTY:KHIIU
MiKpOCKoII.

Ockinbku B mpoleci XiMiuHOI peakiiii yTBOPIOIOTHCSA HOBiI peUuOBUHU
3 HOBUMU BJIACTUBOCTSMM, TO IIPO mepebir peakirii cBiquuTh 3Mina ismy-
HUX BJACTUBOCTEU pearyrumx pedyoBuH. Tak, AKIIO IIOCTABUTU MOJIOKO
B TeIlJle Miclie, TO uepes3 JeAKMNiIl Yyac BOHO IIEPEeTBOPUTHCA Ha KUCJE MO-
Joko. IIpu cKucaHHi MOJIOKA 3 MOJIOUHOTO IIYKPY YTBOPIOETHCS MOJIOUHA
KHCJIOTa, IIPo mepebir miei peaxiii moskHA CyguTH 3a 3MIHOKW CMAKY.

)
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TEMA 1. TIOYATKOBI XIMIYHI TTOHATTA

a 6

Man. 74. O3Haka XiMiYHOI peakLjii — YyTBOPEHHA HepPO3UMHHOI PEYOBMHMU, WO BUMAAAE
B OCafl:  — Ha CTiHKax YalHWKa; 6 — npu 31MBaHHI ABOX PigvH

SAKIIo :Kup Ha CKOBOPiAIll IIOUMHAE IIiATOPATH, TO IIPO Hepedir
miel peaknii Mu nisHaemocs 3a noA60w0 3anaxy akpoJieiHy — IIpO- @
IYKTY PO3KJIaIaHHA KUDPY.

IIpu KumiHHI BOIOIPOBiIAHOI BOAM 3 POBUMHEHUX Y Hill PeUYOBUH
YTBOPIOETHCA PEUOBWHA, IO HE PO3UUHAETHCA Yy BOMi, TOMY Ocimae @
y BUTJSAI HAKWUIYy Ha CTiHKaxX yaiHuKa — sunadae 8 ocad (maa. 74).

Budinennsa za3y TaKOK CBIIYMTL IPO XiMiuHe mHepeTBOpeHHA: ra-
IIeHHA Xap4YoBOi COAM CTOJOBHM OIITOM a00 JIMMOHHONI KHCJIOTOIO
CYIIPOBO/YKYETHCS XapaKTePHUM INMUINIHHAM YHACJIIZOK YTBOPEHHS @
ByIJIeKucJoro rasy (maJua. 75).

SIKIITO B CKJIAHKY 3i CTOJIOBUM OIITOM HACHIOATHU COAY, TO Tas IIO-
YMHAE€ BUILIATUCSA TaK aKTHUBHO, IO 3MA€THCs, HiOM pigmHa 3akumae.

a 6

Man. 75. O3Haka XiMiYHOI peakLii — BWAINEHHA rasy:
ad — UMHK i3 KMCNOTO YTBOPITL 6e36apBHUIA ra3; 6 — Mifb 3 KMCIOTO
TaKOX YTBOPIOKTDL a3, afie 3 xapakTepHuM Oyprm 3abapBreHHAM
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§ 14. Qi3nuHi Ta XimMiyHi ABULLA

Man. 76. O3Hakn XiMiYHOI peakuii:  — uali Npu AoJaBaHHI MMOHA 3MiHIOE 3abapBEeHHS;
6 — peakKuii 3 BUAiINEeHHAM eHeprii YacTo CynpOBOXKYIOTbCA BUAINEHHAM CBiTIa

Ax y mpoMy BUMAAKY BimpisHuTHM KuOiHHA Big ximiunoil peaxmii? Has
IIboro Tpeba mpurajaTtu, AK BigOyBaeTbcA KUMNIHHA: piAumHA 3aKuUIIaE,
KOJIM HarpiBaeThCsA A0 IIEBHOI TeMIIepaTypu — TeMIIepaTypu KHUIiHHAI.
Hna Bonm 3asBuuait e 100 °C. Ilig wac kuniaHa Boxu OyJIbOAIIKU rasy
(mapu) yTBOPIOIOTHCA y BChOoMy 00’eMi piamau. Y pasi B3aemomii omTy
i3 comoro pigmHa He HaArpiBaeThCdA, a ra3 BUAIIAETHCA TiAIBKH B TOMY
Miciii, Je coma KOHTAKTye€ 3 PO3UMHOM, TOOTO KHUIIIHHAM Iei IIpoIec
Ha3BaTU HE MOJKHA.

YacTo mpo ximMiuHiI TepeTBOPEeHHA CBiAUUTH 3MiHA 3a0APBJEHHA
(man. 76a). Hampukiazm, KOJip JuCTA Ha JepeBaX BOCEHU 3MiHIO- @
€ThCA BiJ 3€JIEHOTO J0 KOBTOTO ab0 UepBOHOTO.

BaraTo ximiunmx peakIliii, HaIIpUKJIad, peakilii TOpPiHHS, CYIPOBO-
MUKYIOThCS 8uldisleHHaMm eHepeil (Mas. 760), 3a3BuUail y BUTJISAAI TEIJIOTH
i cBiTsma. IIpoTe € peakirii, 110 Big0yBaOThCa 3 HOTJIMHAHHAM eHeprii.
Hanpukiaazn, peakiis ¢GOTOCMHTEe3y B POCAMHAX BigOyBa€THCA 3 IIO- @
TJIMHAHHAM eHeprii COHAYHOTrO CBiTJAa.

O3Haku XiMiUHMX peakIriii:

3MiHa 3a0apBJIeHHg;

3MiHa 3amaxy;

3MiHa CMAakKy;

BUIIaJaHHA a00 PO3UMHEHHS OCaay;
BUAiJeHHA ab0 IOTJIMHAHHSA Tasy;
BUJJIEHHA a00 TMOTVIMHAHHA TEIJIOTH;
BUIPOMiHIOBAHHS CBiTJIA.

0
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

YmoBu nepebiry XiMmiyHUX peakuii

g mepebiry ximMiuHMX peakIiliii HeoOxigHi meBHi ymoBu. Hacamie-
pen pevyoBUHU HeoOXimHo 3’emHaTu Ta Imepemimiatu abo xoua 6 IIpuBeECTH
0 3iTKHEHHS.

Ane He 3aBXIMU XiMiuHa peaxilid IIOYMHAETHCS BiApasy IIicjasa Iepe-
MilTyBaHHA pevoBHWH. llepeBuHa Ay:Ke moOpe ropuTh, IIPOTe caMa I10 cobi
BOHA He 3aiMaeThcdA. [ Toro 11106 Imovasacs peakilis roOpiHHA, JepeBUHY
Tpeba migmasuTM — TOOTO HATrpPiTM MO NEeBHOI Temnepartypu. Hani peak-
Iisg BimOyBaeThCcA CAaMOCTifiHO, IIOKHW He 3aKiHUMTHCA OJWMH 3 PeareHTiB.
Ina spificHeHHA 0araThboX XiMiUuHMX peakIliii moTpiOHe IocTiiiHe Harpi-
BaHHA a00 OXOJIOMKYBaHHI.

Hesaki peakii BizbyBaioThes mif Aieto cBiTIa a60 €IEKTPUYHOTO CTPY-
my. Bimowmi mecrifiki peuoBuHmT, AKi po3KJIamaloThbCSI Bif TepTA abo ymapy.

YMmoBu, HeoOXimHI 4/ mepebiry pisHUX peakrIliii, Ay:xe pisHOMaHITHI.
BinbimicTs peakiliii me Bumarae creliaJbHHX YMOB, ajie ITesdAKi BigOysa-
IOThCA JIUINIE 3a TIEBHUX YMOB, fAKi ONMCYIOThCA B XiMiuHIiN JiTepaTypi.

JIABOPATOPHUI JOCHIA Ne 3

MNpoBepgeHHA XiMiYHUX peaKuin @

O6na0HaHHA: IITATUB i3 TpobipKaMu, IPodipKoTPpUMAaY, HATPiBaAIbLHUHA
MIpUJIA.

Peaxmueu: po3unHu Jyry, heHOJPTaIeiHy, HiITPATHOI KMCJIOTH, Mil-
HOT'O KYIIOpOCY, Kpelifa, KPUCTAJIUHNNT aMOHi XJIOPUL, IIYKOP.

IIpaBuna 6esmexu:

* IJIS OOCJiZiB BUKOPUCTOBYITE HEBEJNMKi KiJbKOCTI peakTuBiB;

+ ocTepiraTecs MOTPAILIAHHA PEaKTUBIB HA OOAT, HMIKipy, B OUi;

« maM’AaTaiiTe: XOJOMHI I rapAaYi IpeaMeTy MaloTh OJHAKOBUN BUTJISAL;
+ HarpiBaHHSA 3MiNMCHIONTE 3 BUKOPUCTAHHIM CHeIliaJbHIUX TPUMAaUiB;
« IOTPUMYITech IpPaBUJa BU3HAUEHHS 3aIaxy PedoBUH (IpPaBUJIO
11 ma c. 29).

1. Hanwmiite B pob6ipry 6sim3bKo 1 MJ Jiyry i momaiiTe KiJibKa Kpa-
mensb (penoadraneiny. Aki sminu cmocrepiraere?

2. Hacunre B Ipo0bipKy IImaTejieM HEBEJIUKY KiIbKicTh Kpelau i Kpai-
AaMu nomaBaiTe pos3umH Kuciaotu. Illo BigOyBaeTbcsa 3 ocamom?
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§ 14. Qi3nuHi Ta XimMiyHi ABULLA

3. Haumiite B mpobipKy 1-2 MJ pO3UMHY MiJZHOT'O KYIIOPOCY Ta [0-
IaiiTe Taky caMy KiJbKicThb posumHy Jyry. fIKi sminm cmoctepiraere?

4. Hacunre B mpo0OipKy ImaTejgeM HEBEJUKY KiJIbKicTb aMOHi# XJ0-
puny i momatite 1—-2 Mu posuuHy Jyry. BusHaure 3amax pevYoBUHU B IPO-

Oipi.

5. ¥V mpobipKy HacumTe HeEBEJWKY KiJIbKicTh IyKPy i HarpiBatiTe.
Ski aMiHu BU cmocTepiraeTe Ha Io4YaTKy HarpiBamua? A micjis TpUBaJIoOro

HarpiBanHs?

6. OmuIriTs cBOI crocTepe:keHHs. 3a pe3yJabTaTaMU BUKOHAHUX [I0-
cJaifiB 3pobiTh BUCHOBKH IMOA0 O3HAK XiMIiUHMX peakiliii. 3a AKX YMOB
BizOyBaroThCs peaxiii?

)=

BucHOBKM:

AR

Mig yac i3nYHMX ABMLY 3MiHIOETbCA dopma abo arperaTHUN CTaH pe-
YOBWH, ane ixHil cknag, a omxe N Gi3NUHi BNACTUBOCTI, HE 3MIHIOIOTbCA.
Y XimiyHMX ABUWAX (XIMIYHMX peaKuifx) peyvoBUHM 3MiHIOTbCA, TOOTO
OfiHi PEYOBMHY NePeTBOPIOTLCA Ha iHLWI. Lle BinbyBaeTbCcA 3aBAAKMN 3MiHi
cKnagy peyqyoBuH.

Mpo nepebir XimiyHNX peakLiil MOXHA Ai3HAaTUCA 33 MEBHMMMU O3HaKaMu:
3MiHOW 3abapBneHHA, 3anaxy, CMaKy, YTBOPEHHAM abo 3HUKHEHHAM oca-
2y, BUAINeHHAM abo NornMHaHHAM TennoTu, rasy abo caiTna.

KoHTpONbHi 3annTaHHA

1.
2.
3.

[ainTe BM3HAYEHHA XiMiUHUX i Di3MUHMX ABMLY. YM BOHU Biapi3HAOTLCA?
MepeniviTb 03HaKKM XiMIYHMX peaKLii.
3a AKMX YMOB BifiOyBalOTbCA XiMiuHI peakwii?

3aBAaHHA AnA 3aCBOEHHA MaTepiany

1.

BnbepiTb 3 nogaHoro nepeniky ymosu nepebiry peakuiii: a) 3millyBaHHA
peuyoBUH; 6) BUAINEHHA rasy; B) NonepefHe HarpiBaHHA PEYOBUH; I) BUAI-
NeHHA TenSIoTW i CBiTNa; ) NonepefHE PO3UMHEHHA pearylunx peyoBuH;
e) Aia eneKkTPUYHOro CTPYMy; €) yTBOPEHHA ocagy.

Lo BinbyBaeTbcA 3 aToMaMuK Ta MOJleKynamm B XiMiYHUX peakuiax? Bube-
PiTb NPaBUNbHI TBEPAXKEHHA: @) MOJIEKY/IN peareHTiB PYMHYIOTbCA, @ 3 HUX
YTBOPIOIOTbCA HOBi MONeKynu; 6) OfHi aTOMU PYIHYIOTbCS, i3 HUX YTBOPIO-
I0TbCA iHLI; B) MONEKYNM B XiMIYHMX peaKLifix He 3MIHIOITbCA; I) aTomu
B XiIMIYHUX peaKUifx He 3MiHIOITbCA; 1) aTOMW NeperpynoByOTbCA, YTBO-
pIOIOYN MONEKY/IN HOBUX PEYOBUH.

)
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TEMA I. TIOYATKOBI XIMIYHI MOHATTA

9%,

10*%,

11%

12%,

Hasepitb npuknagn ©isYHMX ABULL, NPU AKMX 3MIHIOETbLCA arperaTHUi
CTaH PEYOBMH.

HaBegiTb Tpy Nnpuknagu XiMivHUX peakLin, AKi BM cnocTepiran B npupogi
abo B nobyri.

BubepiTtb, AKi 3 HaBeAeHMX ABULL HaneXaTb A0 XiMiUHMX, a AKi — Ao oi-
3UYHMX: @) Y3UMKY FinnA AepeB BKPUBAETbCA MamMopo33to; 6) onane nucTa
3rHUBAE; B) PO3NNTUIN aLETOH LIBUAKO BUMAPOBYETHCS; I) 3amax po3nuTmx
nap$ymis WBMAKO MOLIMPIOETLCA MO BCiM KiMHaTi; A) i3 Yacom Ha CTiHKax
YarHVKa YyTBOPIOETbCA HaKUM; €) Y TENIOMy MiCLii MONOKO LUBMAKO CKUCAE;
€) 6POH30BI NAM'ATHNKM BKPVBAIOTHCA 3€JIEHUM HaNbOTOM; X) Kpanns 6py-
LY Ha YepeBUKY A0 PaHKY NepeTBOPIOETLCA HAa KOPUYHEBY NNAMY; 3) ipXa-
BUI LiBAX OUMLLYETbCA Bifj ipXi HaXKAauyHMM nanepom.

HaBegiTb npuknagn XimiyHUX ABULL, AKI CYNPOBOAXKYIOTbCA 3MiHOIO arpe-
raTHOro CTaHy pPeyoBUH.

AKi 03HaKM XiMiYHMX peaKLin cnocTepiraloTbCA: a) Nif vac ropiHHA 6araTTs;
6) nif yac ipXaBiHHA 3ani3a; B) Nif Yac CKMCaHHA iKi?

Hasepitb Nprknagm XimiyHUX peakuin i3 NOBCAKAEHHOMO XUTTA, AKi Bifoy-
BAlOTbCA: A) NPV NOCTINHOMY HarpiBaHHi; 6) NicNA NePBUHHOIO HarpiBaHHS;
B) Mia Ai€lo CBiTNa; r) 3i 3MiHO 3abapBreHHs.

MpoeKkT N2 2 «XimiyHi ABULLA B NPUPOAHOMY AOBKINAi».

MpoeKkT N2 3 «XimiuHi ABULWa B NOBGYTi».

MpoekT N2 4 «BukopmuctaHHA XiMIYHMX ABULL Y XYAOXKHI TBOPYOCTI N Ha-
POAHUX pemecnax».

MpoekT N2 5 «PeyoBMHM i XimMiuHI ABMLA B NiTepaTypHNX TBOPaXx i Hapoa-
Hill TBOPYOCTI».

DocnigxeHHa ¢i3snyHMX i XiMiyHNX ABULY, @

O6na0HaHHA: TITATUB, TUTEJbHI ITUIII, TPOOipKOTPUMAY, CIUPTiBKA,

CKJIAHKU.

Peaxmueu: miguuii apit abo maacTuHKa, mapadiH, cBiuka, Boza,
XJIOPUIAHA KKCJIOTa, COLA.

| llpaBuna Gesmexu:

® . JIA MOCJiZiB BUKOPUCTOBYHTE HEBEJIMKI KiJbKOCTI peakTuBiB;
+ ocTepiraiiTecsa MOTpaIJAHHS PEaKTHBIB Ha OnATr, NIIKipy, B oui;
« mmaM’sTalTe, XOJOIHI U rapAdi mpeaMeTH BUIJIAIAIOTH OJHAKOBO;
+ HarpiBaHHA 3AiNCHIONTE 3 BUKOPUCTAHHAM CIeIl[ialbHUX TPUMAUiB.
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§ 14. Qi3nuHi Ta XimMiyHi ABULLA

1. IInaBaenna mapadiny

BispmiTe mmaTouoKk mapaginy Ta mOKJaIiTh Moro Ha MeTaJieBy ILjac-
TUHKY ab0 B IpobipKy. 3aKkpimiTh ii B mraTuBi Ta 00epekHO HarpiBaiiTe
B mosryM’i cnupriBku. 1110 BigbyBaeThesa? Yu yrBopuIaca HOBa pevuoBUHA?
3anuuriTe CBOI CHOCTEPE)KEHHA Ta BU3HAUTE, N0 AKUX ABUII HAJIEKUTH
SBUIIE IIJIaBJIEHHS.

2. TopinHa cBiukmM

3anajiiTh CBiUKy Ta AeAKHIl UYac cIocTepiraiiTe mpoliec TOpiHHA.
Axi apuma BigbyBaioThea? Uum BimOyBaeThbcA IMEePETBOPEHHS PEUOBUHU?
SAxi osHaku cBigmuaTh mpo (isumume ABUINE, a AKi — mpo ximiuxe? 3a-
OUIIITh CBOI CIIOCTEPEsKeHHS.

3. Bsaemopmia coau 3 XJIOPHIHOI0 KHCJIOTOIO

BisbpMiTh OBl CKIAHKU: y IIEPITy HAJIUKNTE BOAY, a B APYTy — XJOPUI-
HY Kucaory. [lomaiiTe B KOKHY CKJIAHKY Tpoxu nuTHOI cogu. I1lo BigOy-
BAETHCSA B KOMKHIN CKIAHIN? 3auIIiTh CBOI CIIOCTEPEIKEHHS Ta BU3HAUTE,
sAKe saBuUIlle BigOysaocsa B mpobipIli 3 KHCIOTOIO.

4. IlposxkaproBaHHsa Mifmi

3a [IOIOMOroi0 THUTEeJbHUX IMUIIB YHECITh y MOJyM’s CIUPTiBKU
MigHUU OpiT abo mJIAacTUHKY i mporpumaiTe 6Ju3bKo 1 xBuamHU. Bif-
3HAUTEe 3MiHY KOJILOPY moBepxHi apory. IIpo mio me cBigunTs? 3amuImiTh
CBOI CIIOCTEpPEKeHHSA Ta BU3HAUTE, AKe SABUINE BU CIIOCTEpiraJu.

5. @opMyTIOBAaHHSA BHCHOBKIB

3a pesayJabTaTaM¥ MPAKTUYHOI POOOTU 3POO6ITH BUCHOBKH.

ITpu popmy IroBaHHI BUCHOBKIB [0 HMPaKTHUUYHOI pobOTH maiiTe BiaIio-
Bifi Ha Taki 3amuUTaHHA:

1. AKi BNacTMBOCTi PeYOBUH BU BM3HAUMAN BNPOJOBXK i€l poboTn? [lo AKMx
BnacTuBocTern — Oi3NYHMX UM XiIMIYHUX — BOHU Hanexartb?

2. [lepenivitb okpemo i3nyHi Ta XiMiYHi ABULLA, AKI BU cniocTepiranv B Uil
pob6ori.

3. 3a AKMMU O3HaKamu B/ OXapaKTepuayBanu ABULLA AK XiMiYHI UM AK Gi3nyHI?

Peakuito B3aemogii conm 3 ouToBOI0 ab0 NMMMOHHOI KMCIOTOK BUKOPUCTOBYHOTH
nig yYac BWUMiKaHHA MeyrMBa — 3aBAAKW BUAINEHHIO BYrNEKUCIOro rasy TicTo
nigHiMaeTbca, ctae nyxkiwnm. Lia X peakuif neXxuTb B OCHOBI Ail KNCNOTHMX
BOTHeracHuKiB. Byrnekncnuii ra3 BUGINAETbCA TakoX Mif Yac npouecy 6pofiHHA:
ApiPKOXI (MiKpoopraHiamu), AKi JOAAIOTb Y TICTO, KUBMAATbCA PO3YUHEHUM Ly-
KPOM i BUAINAIOTL Byrnekncvi ras. Tomy nig Yac BunikaHHA xniba abo 6ynoyok
TICTO CTa€ py»ke Nyxkum i 6e3 coaw.

)
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TEMA 1. TIOYATKOBI XIMIYHI TTOHATTA

AOMALUHIA EKCMEPUMEHT

B3aemogpia xapuoBoi cogn i3 COKOM KBalleHOI KanycTtu,
NINMOHHOIO KUCJI0TO0, Kedipom

Bam nompibHi: mineTKa, XapuoBa co/ia, CiK KBaIllleHOI KallyCTH, JIMMOH-
Ha KHucJoTa, Kedip.

| lpaBuna Gesmeru:
® . IS OOCJHiZiB BUKOPUCTOBYITE HEBEJMKi KiJbKOCTI PeyoBUH;
« ocrTepiraiTecs IMOTPAIIAHHA PEYOBUH Ha OOAT, INKipy, B Odi.

B okpeMmi mocyguHM IIOMICTiThL HEBEJMKi KiJIBKOCTI COKY KBalIlleHO1
KaIrycTu, JJUMOHHOI KucaoTu Ta Kedipy. o TMMOHHOI KUCJIOTHU JomaiTe
HEeBeJMKY KiJgbKicTh BoAgu, 1100 ii po3UyMHUTH.

o Ko:kHOI mocyamHU AoAaiiTe HEBEJIUKY KiJbKicTh comu (Ha KiHiti
no:xkku). IIlo BigOyBaeTbcss? OUUIIITH CBOI CIIOCTEPErKEHHS.

@ lMepesipme ceoi 3HAHHA 3a MeMoto «[Toyamkosi XiMi4Hi NOHAMMSA».
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TEMA I1I. KWCEHb

Y ubomy po3gini BU fi3HaeTecs...

* UMM MU ONXAEMO;

e YOMY Ha 3eMfli MOX/NBE FOPiHHA;

*  YOMY MALUVHW ipXaBiloTb;

e UM MOTPIOHUN KNCeHb Ans aBTOMOOLINS;

e UM MOXHa 3i6paTn KMNCeHb 3a JOMOMOrOK MarHity;
e AK MOXHa NPUCKOPUTK XIMIYHY peakLito;

e AK MOXHA BUABUTU KNCEHD;

e Uy MOXHa OTPYITUCA KNUCHEM;

* Y YOMY MOMAra€ PisHMLA MK FTOPIHHAM i TRIHHAM;
e KyAW 3HMKaE peyvyoBUHa Nif Yac ropiHHA.

§ 15. MNoBiTpa, OKcKreH, KNCeHb

MNoBiTpA i KuceHb

HasxkoJio Hatmoi miaHeTu icHye rasyBaTa 000JIOHKA, SKY Ha3WBAIOTH
ammocgeporo (Maj. 77). Yci Mmu :KMBeMO Ha «JHi» IIHOT0 Ta3yBaTOr0 OKea-
my. IIpusemunii map armocdepm Mu Ha3mBaeMO nogimpam. IloBitpa — me
CKJagHa cyMiin 01u3bKo 15 pisHmx rasiB. OCHOBHUMN KOMIIOHEHTAMU €
azoT N, i kucenp O,. YmicT asory craHoBuTh 78 % Big 06’eMy mOBiTDA,

atmocdepa

N

& ‘\\\
4
g | %

Man. 77. ATmocdepa 3emni — Le NOPIBHAHO TOHKWUI rasyBaTuWi LWap HaBKOJIO
Hawoi nnaHetwn. MprbAM3HO N'ATY YaCTUHY HWXKHIX WapiB aTMOcdepn CTaHOBUTb KUCEHb

0
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TEMA II. KNCEHb

IHWi rasm 0,07 %

€O, 0,03 %
Ar 0,9 %
NZ
78 % 0,21 %

Man. 78. Cknap cyxoro noBiTpA no6nm3y noBepxHi 3emni

a kucuio — 21 % . Kpim Toro, y moBiTpi MicTuThCA HeBeJlHKa KiJIbKiCTb
aprouy (0,9 %), Byramexucioro rasy (0,03 %), 030Hy, BOASAHOI mapu
¥ inmux rasiB (maa. 78). O6’eMHi yacTKM KHCHIO II a30Ty B IIOBiTpi BU-
smauuB A. JlaByasne y 1774 porri.

CkJyan moBiTpA JeIno 3MiHIOETHCA 3ajJie’KHO Bia MiciieBocTi, mo-
TOOHUX YMOB i BHmcCOTH Hajn piBHeMm MmopdA. Hampukian, BogAHOI mapwm
B IIOBiTpPi y BOJIOI'Y Ta TeIJIy HMOTOAY MiCTHUTBLCSA OiJibIlle, a B CyXy Ta
XOJIONHY — MeHIle. ByriyleKucinuii ra3 yTBOPIOEThCA B Pe3yJbTaTi I'0-
piHHA Ta MUXaHHS, TOMY B IOBiTpi BeamKux MicT ¥oro Oijbime, HixK
HaJ JlicaMu Ta MOPAMHU. YMiCT a30Ty ¥ KMCHIO Y PiBHHX MiCIIeBOCTAX
MaiiiKe cTaami.

Y zaumHeHUX i HEMPOBITPIOBAHUX IIPUMIINEHHIX MOYKe HAKOIUYY-
BaTucs OaraTo ByrJyiekmcjoro rasy. IloBiTps, mio micturs momaz 0,1 %
BYTJIEKUCJIOTO Tasy, HeraTUBHO i€ Ha JgooauHy. TomMy ciaim peryaspHO
IPOBiTPIOBATH IIPUMIIIEHHS.

KnceHb Ta 0O30H

T'ooBHUIT KOMIIOHEHT IIOBITpA — Iie KUCeHb. Bim miaTpumye nu-
XaHHs, 3aBIAKN YOMY Ha 3eMJi MOMXKYTh KHUTH TBapUHU, Ta TOPiHHSI,
0e3 AKOTO BiKe HEMOJKJIVBE HAIlle KUTTA. ¥ MOJEKYJi KUCHIO JBa aTo-
mu OKCUTeHY CIOJydueHi OAWH 3 OZHUM ABOMa XiMiuHMMU 3B’sA3KaMu
(maj. 79a). 'padivuna popmysa KUCHIO Mae€ TaKUUA BUTJIALI:

0=0
Sk BumHO 3 Hel, BaJeHTHiCTh aTroMiB OKcureny i B mpocTiii peuoBuHi
nopiBaioe II.
Haii6inpIre KMCHIO MiCTUThCA B HMKHiIX mapax atmoc@epu (Tpomo-
ciepi). Ilpu migitomi BuIle HaA 3eMJIEI0 BMIiCT KMCHIO IIOTPOXY 3MEH-
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§ 15. Mositpa, OKcKreH, KnceHb

KuceHb O,

a

Osz0H O,

6

Man. 79. Gopmynu i Mofeni MoneKkyn: a — KUCHIO; 6 — 030HY

myeTbesi. CaMe TOMY IIPH MOAOPOKi BUCOKO B ropax CTae Baskue AUXa-
™. Y BEpXHiX, AyKe PO3PimKeHUX Imapax aTMocdepu KHCHIO Maike

HeMae.

Ximiuauii eemedT OKCUTEH yTBOPIOE IIle OMHY IIPOCTY PEYOBUHY —
030n O, (man. 790). O30H Takox HaABHUI B aTmoc(epi, ane BiH mepe-
BaKHO mepeOyBae Ha Bucori 30—50 KM, yTBOPIOIOYM TaK 3BAHUIN O30HOBUNA
map. O30HOBUI mIap 3axUINae HAC Big MKigmmBoro yabTpadioseToBOTO

BunpominoBanasa CoHILA.

Di3nyHi BNacTUBOCTI KUCHIO

3a 3BUUAaMHUX YMOB KHCEHb — Tas 0e3 KOJIbopy, CMaKy Ta 3amaxy.
ToBcTHUil MIap KUCHIO Mae sCHO-O0JaKuTHe 3a0apBJIeHHS.

Kucenp mamoposunuauii y Bogi — B 1 11
Bogu mpu Temmeparypi 20 °C posumHseTbCA
31 ma xucuo (0,004 % 3a macomw). ITpore
miel KiJIBKOCTI JOCTATHBO AJSA OAUXAHHSA puod,
10 JKUBYTH y Bomoimax. I'adyBaTuii KuceHb
TPOXU BaKUMWU 3a HMOBiTpsA: 1 J1 moBiTpsa mpu
remneparypi 0 °C i 3BuuaitHOMYy THCKY Ba-
Kuth 1,29 r, a 1 1 xucuro — 1,43 r.

Piagxkuit Kucenp — 1e pyxoma, 0Ja-
KuUTHaA pigmHa, Axka Kunuth npu —183 °C
(mag. 80). TBepauit KuceHb — IIe CUHI KPUC-
Tajl’, IKi MJIAaBJIATHCA IIPU Ie HUMKYIN TeM-
nepatypi — —218,7 °C.

Kucenp — mapamaruiTaa pedyoBuHAa, TOO-
TO B PilKOMY i TBepOMY CTaHaX BiH IIPUTHA-
ryetbcsa marmiTom (man. 81, c. 110).

Man. 80. Pigknin KnceHb mae
6naKkuTHe 3abapBneHHsA
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TEMA II. KNCEHb

YacTo MOKHA MOYYTH, L0 OJAKUT-
HUU KOJIip AeHHOTOo Heba mOB’A3aHUl i3
3abapBJaeHHAM KuCHIO. IIpoTe e He 30-
BciMm BigmoBimae miticaHocti. Kousip Kwme-
HIO POOUTHL CBili BHECOK y 3a0apBJeHHS
Heba, MpPOTe CUHiN KOJIp ITOB’sA3aHUI
31e0inbpIIoro 3i cKJIAHIINIUM SBU-
IIeM — PO3CiIOBaHHAM COHAYHOTO CBiT-

Man. 81. Pigknin KnceHb i
NPUTATYETbCA MarHiTom Jia B IIOBITDI1.

BiakpunTTa KncHI0

Kucens 6yB Bigkpuruit y 1774 poui . Ilpictai. Bin mocaimxysaB
rasomnoniOHi peyoBMHM, IO YTBOPIOIOTHCA IIPH PO3:KapIOBaHHI PisHUX
peuoBUH C(OKYCOBAHMMU 3a TOTOMOTOI0 JIIH3W COHAYHUMU TPOMEHAMU
(man. 82). 3a Taxkoro BmaIuWBY, 30Kpema Ha MepKypi#i(Il) okcuzm, Bumi-
JIAE€THCSA KUCEHbB.

OCKiJIbKM B UMCTOMY KMCHIi JIerime AMXaJocs, TO BiIKPUTUH ras
IIpicTni HasBaB «mokpameHuM moBiTpaAm». Hesasesxkuo Big IIpictai mpu-
O0nm3HO B TOH Ke uac KuceHb OyB Bigkputuii i K. Illeesne. Yepes 3mat-
HicTh KucHIO migTpumyBatu ropinHsa Illeesie HasBaB 1Or0 «BOTHEHHUM
noBiTpam». Illeesie 7oOyB KuceHb paniine, Hixk IIpictii, ame ony0mikyBas
cBoi pesysbraTu misHime. Tomy meprIoBifKpmBaueM KHCHIO BBaKalOTh
k. Ilpicroi.

IcTopia BiAKPUTTA KWCHIO IIiKaBO
MepemnyiTaeTbcAa 3 icTopielo moABU Min-
BOJIHUX YOBHiB. € BimomMocCTi, IIT0 KHCEHb
o0yB Bimkputuii me B8 XVII crosiTTti ros-
aauacbKkuM yuenuM K. JIpedGenem. Bin
BUKOPHUCTOBYBAB Ileii Tasd AJA AUXaHHS
B IIiIBOJHOMY YOBHi BJIACHOI KOHCTPYK-
mii. Ajsie 1me BIZKPUTTA HAJIEKAJIO IO
BifiCbKOBOI TeXHIKM I TpmMaJjocd B ce-
KpeTi, TOMy He BILIMHYJIO HA IIOJAJIbIIT
JOCJTimKeHHs.

Man. 82. [ina pobyBaHHA KucHio Mpictni npo-
*aptoBaB Mepkypii(ll) okcug HgO y npobipui, Ha-
MOBHEHI PTYTTIO. YTBOPEHN KNCEHb BUTUCKYBaB
pTyTb i 36MpaBcA Haj LWapom PTyTi
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§ 15. MositpAa, OKcureH, KnceHb

AHrnincbkni Ximik, dinocod i rpomancbkuii giad. bys
CBALEHHOCNYXMTeNleM, a Y BiNbHWUM Yac 3aliMaBCA Ha-
yKolo, BONoAiB feBATbMa MoBaMu. OfuH i3 MpoBigHUX
YYeHUX y ranysi mHeBmoximii (ximii rasie). Y 1774 poui Big-
KpuB KnceHb. OKpiM KMCHIO, BNieplue Ao0YB a30T, X0po-
BOfleHb, $JIyOpOBOLEHb, aMOHIaK, CipUMCTUIA ra3, Byre-
Kucnui ras. BiH 6yB meplumm, XTo crewianbHO PO3YVHUB
BYIIEKNCANI ra3 y BOAi, MICNA YOro BoAa CTana Hanpouyys
cmayHoto. Tak Oyna BrHaiifeHa rasoBaHa (cofoBa) BOAa.
3a uen BMHaxig Momy Oyno MPUCYLXeHO BHULLY Haropo-
Ay JIOHAOHCbKOro KOpONiBCbKOro TOBapmncTBa — Mefanb
Konnen. CogoBa BoAa cTana neplunmm TOBaPHUM MPOAYK-
TOM XiMmil rasis.

Oxo3e¢ Mpictni
(1733-1804)

OkcureH y npupogi

Okcuren — OAWH i3 HAWBaKJIUBIININX eJeMeHTIB y npupoxi. Kpim mpo-
CTUX PEUYOBUH, BiH TAKOXK YTBOPIOE CIOJYKMN MaiiKe 3i Bcima XimMiuHMMM
ejleMeHTaMi. BUHATOK CTAHOBJATH TiJIbKU iHepTHI edemeHTu — Ieiii,
Heon, Aprosu.

Ha mosepxui Hamol niaanetu OKCUTEH € HAWIOIIWPEHIIINM eJieMeH-
Tom (Maa. 83, c. 112). ¥V ckjaafi CIOJYK 3 IiHINMUMHU eJleMeHTaMU BiH
cranoBuTh 49 % Bim macu s3emMHOI Kopu. OKCHUI'eH MICTHUTBCA y CKJIAmi
HaWBaKJIMBIMIUX MiHepaJiB JiTocepu (UepBOHUM 3ai3HAK, KBapIl, Tilc,
MOJILOBUYA IIMAT TOINO) i PEYOBUH, IO 3yMOBJIIOIOTH POAIOUICTH I'DYHTIB
(rymyc i coui).

CnaBeTHUI LWBEACbKUIA dapMaLeBT i XiMik-caMOyK.
Y 15 pokiB BiH cTaB yuyHem B anTeui B leTe6opsi, NoTim
npautoBaB y 6aratbox anTekax LUseuii. He3Bakatoum
Ha HeopHOpa3oBi Mpono3uuii mocict nocagy npode-
COpa, yBaxaB 3a Kpalle 3alunTMUCA anTeKkapem. Yxe
B 32 poku Lleene 6yB yfnoCTOEHM 3BaHHA uneHa CTOK-
ronibMcbKoi akageMii Hayk. CyyacHVK/M NPO HbOro rOBO-
punn: «Antekap Llleene He mir fOTOPKHYTMCA RO AKO-
ro-Hebygb Tina 6e3 Toro, Wo6 He 3pobuUTK BIAKPUTTAN.
LLleene BigkpuB cim ximiuHmx enemenTis (O, F, Cl, Mn, Mo,
Ba, W). BiH yneplue Buainue 6arato opraHiyHUX KUCNOT:
LaBAeBY, JIMMOHHY, BUHHY, MOJIOYHY Ta iHLWi. Bigkpns Be-
JIKY KiNbKIiCTb LiHHUX HEOPraHiYHMX CNosyK.

Kapn Binbrenbm
Lleene
(1742-1786)
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TEMA 1I. KNCEHb

Atmocdepa — 21 % Nitocdepa — 49 %

lippocpepa — 89 % MuBi opraHismn — 62 %

Man. 83. lMNowwnpeHictb OKcureHy B npupogi

Haiimomwmpenima cmonyka Oxcuremy — me Boma H,O. Benuuesni
CKYIIYeHHA BOAM — PiUKH, MOPS M OKeaHW — YTBOPIOIOTH Tigpocde-
py 3emai. 3 ypaXyBaHHSAM pPO3UYMHEHUX PEUYOBUH rimpocdepa MiCTUTH
86—-89 % Oxcureny sa macoio.

OKCUTeH MICTUTBCS y CKJAAl BeJMUEe3HOI KiJBKOCTI CKJIATHUX Pedo-
BUH: OKCHUIiB, KHUCJIOT, JYTiB, cojieil Ta immux. JKuBi opranismMu Taxox
MicTATh BeqUKY KijdbKicTh Oxcureny. ¥ ckJjani pisumx cmoayk Oxcuren
CTAaHOBUTH 0au3bK0 60 % Macu Tijna JOIUHN.

Y Ilepioguuniii cuctemi OKcHreH Mae€ IIOPAIKOBUII HOMep 8, Bin-
noBigHO 3apan axpa aroma Oxcureny +8 (mana. 84). XimMiuHHME cUMBOJ
enremenra — O, BigHOCcHa aTomMHa Maca 16 — 1ie o3HAyae, IO aTOM
Oxcureny B 16 pasiB Baxkumit 3a 1/12 macu atroma Kap6Gony (mai. 85).
¥V ximiunmx cmoaykax OKcureH 3aB:KIM BUABJsSIE BajeHTHicTh II, He3Ba-
JKauu Ha Te, 110 BiH poararmmoBaHuit y VI rpymni IlepiogumuHoil cucremu.

O s
& 15,9994
e OxcureHn

Man. 85. I3 lNepiognyHoi cnctemn mMoXkHa fi-
3HaTWCA NPO NopAfKoBUA Homep OKcureHy
Man. 84. Mogenb atoma OKCI/IFeHy Ta Moro BiﬂHOCHy aTOMHY Macy
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§ 15. MositpAa, OKcureH, KnceHb

OKcureH € HAWAKTUBHIIINM eJIEeMEHTOM y HPUPOAL Imicias Diyopy.
3aBAsAKU IIHOMY BiH yTBOPIOE CIIOJYKHU MaiyKe 3 yciMa eJeMeHTaMHu.

[MNoHATTA npo okcnagnm

Cronyku, ki okpiMm OKcUreHy MiCTATH JHUINIE OAWH iHIINI XiMiuHMi
eJIeMeHT, HasWBalOTh OKcUJAMU.

“_. Okcnam — ue 6iHapHi CNonyKy XiMiuHNX enemeHTiB 3 OKCUreHOM.
¢

1106 pospisHATM OKCHIM, iM IPHUCBOIOIOTH Ha3Bu. Has3Bu OKCHUIIB
CKJIAaIOThCA 3 ABOX CJiB: Has3BU XiMiuHOrO esemMeHTa (y HAa3SUBHOMY
BiAMIHKY) Ta cJIOBa «OKCHUI>».

Na,0 — naTpiit oxcun;

Al,O, — amromiHili okcu.

SIKII0 OKCUJ YTBOPEHO eJIEMEHTOM 3i 3MiHHOIO BaJIeHTHICTIO, TO Ta-
KOK BKAa3yIOTh HOT0 BAJIEHTHICTh:

CuO — xynpym(Il) okcun; Cu,0 — rynpym(I) oxcuz.

®dopmMysin OKCHUIIB CKJIQJAAIOTh 3a BAJEHTHICTIO €JeMeHTiB, M0 iX
YTBOPIOIOTH, K Oyso mosicieHo B § 13.

CBoeto Ha3Bow enemeHT OkcureH 3aBgauye A. JlaByasbe. 3rigHo 3 Teopieto Jla-
Bya3be€, OKcMreH 6yB OCHOBHUM $YHKLIIOHaIbBHUM KOMMOHEHTOM KMUC/OT, BiATaK
oTpuMaB cBot Ha3By Oxygenium — «TOW, WO HAaPOMXKYE KMCNOTU» (Bif rpew.
OXYys — KWUC/IMIN Ta genos — HapPOAXKEHHSA).

/" (  BucHoOBKM:

s
ng 1. OkcureH — ofvH i3 HaNMOLWMPEHILWKWX | HAVBAXXNUBILLNX €IeMEHTIB Y Npu-
E pogi. BiH yTBOpIO€E Cnonykn marxe 3i BCima Bigomumu enemeHtamu. Hai-
6inbwe OKcMreHy mMicTUTbCA y rigpocdepi, TaKoX 3HaYHMIN BMICT OKCUreHy
B nitocdepi Ta atmocdepi.
2. OkcureH y cnonykax 3aBXxAu ABOBaNEHTHWUI, NOro BifHOCHa aTOMHa Maca
fopiBHio€ 16.
3. KwuceHb i 030H — npocTi peyoBUHK, yTBOpeHi OkcureHom. Hanmnowwmpe-
Hilla cepefl HUX — KUCEHb, WO MICTUTbCA B aTMochepi 3emni. KuceHb —
6e36apBHMIA a3, TPOXM BAXXUMA 3a MOBITPA | MaNOPO3UNHHUIA Y BOA.
Piokunin i TBepaun KuceHb Mae GnakutHe 3abapBneHHA | NMPUTATYETbCA
MarHiTom.
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TEMA II. KNCEHb

| KOHTpOnbHi 3anuTaHHA

Q 1. Onuwitb ¢Gi3nUHI BNACTUBOCTI KUCHIO.
2. OnuwiTb NOWMPEHICTb KNCHIO 1 030HY Ha 3emii.

3. Yum € ximiyHOW0 peakLi€lo NepeTBOPEHHA PIAKOro KUCHIO Ha rasyBaTuin?
A Ha TBepaui? Bignosiob NMOACHITD.

4. flka nowupeHictb OKcUreHy B pi3HUX 060M0HKax 3emni?

5. ki cnonykn OkcureHy € y cknagi 3eMHoi kopu?

6. HasegniTb NpuKnagn HavnowMpeHiWwnx i HanmBaxnueiwmnx cnonyk Okcure-
Hy, WO TPannATbCA B NPUPOAI.

7. AKi peyoBUHU Ha3MBalOTb OKCUZAMK?

3aBAaHHA ANA 3aCBOEHHA MaTepiany

O6uYnCAiTb BIGHOCHI MONEKYNAPHI Mach KUCHIO 1 O30HY.

O6unCniTb, Yy CKINbKN pasiB KNCEHb BaXKuuii 3a MOBITPS.

3. Hasiwo npauiBHUKN PUOHMX FOCNOAAPCTB POONATL Y3UMKY OMOSIOHKM Ha
nboAy piyoK i o3ep?

4. {K BW BBa)Ka€Te, U/ MOXHA BUZINUTU YNCTUIN KUCEHb 3 MOBITPA Ai€lo0 mar-
HITY, AKLIO iHWIi rasn NOBITPA MarHiTOM He NPUTAryITbCA?

5. YaBiTb, WO Nepen BaMy ABi OAHAKOBI 3aKpuTi KOMbwW, HamoBHEHi 3a of-
HAaKOBMX YMOB MOBITPAM i KMCHEM. Ik MOXHA BU3HaAUUTK, Y AKIl i3 KOno
MICTUTBLCA KMCEHb? UM MOXHa Lie BUABMTY, He BifKpMBaum Konbu?

6. 3 nigBMWEHHAM TemnepaTypy PO3UYMHHICTb rasiB y BOAi 3MEHLYETbCA.
Yn MOXKHa 3anmBaTyh B akBapiym ana pub NpoKMn'aYeHy OXONOAKeHy Boay?

7. BukopucToByloun HaBefdeHi B naparpadi faHi, 06umcnith: a) Macy KUCHIO
o6'emom 10 11; 6) 06'em KucHIO macoto 10 T.

8. O06uncnitb, y cKinbku pasis atom OKcureHy Baxkumii 3a atom: a) FigporeHy;
6) Kap6oHy; B) Cynbdypy.

9. Cknapitb dopmynu okcupais: marHin okcug, dpepym(ll) okena, dpocdop(V)
okema, nnomoym(lV) okeng, kynpym(l) okeng, xpom(lll) okemp,.

10. Bu3HauTe BaNIEHTHOCTI efleMeHTIB Y HaBefEeHNX OKCMAAX, Ha3BiTb Li OKCU-
an: KO, Cao, P,O,, NO,, 1,0,, SO,, CL.O,.

11.  OkcureH micTutbcs y miHepanax: rematuti Fe O,, kapui SiO,, niponto3nTi

MnO,. ¥ sikomy 3 H/X MacoBa 4YacTka OkcureHy Hainbinblua?

Bigomo, LWo MakcMManbHUN YMICT KMCHIO CMOCTEPIraETbCA B HUXKHIX Wapax

atmocdepn. Y Mipy BigaaneHHA Bif NOBEPXHi 3emsi Oro BMICT 3MeHLy-

€TbCA, @ Y BEPXHiX Wapax aTMochepmn KUCHIO Malxe HEMAE. YM Lie MOX-

Ha noAcHUTK?

I -

12%,

JliHesicmuyHa 3a0aya

Okcoc y nepeknagi 3 rpeLbKoi MOBYM 03HAYaE «KUCINIY, 2i0p0 — «BOAAY, @ 2eHed — «Mo-
XofeHHs». Lo o3HauatoTb Ha3BM xiMiyHMX enemeHTiB OkcureH i ligporeH?
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§ 16. PiBHAHHA xiMmiyHNX peakKuin. 3aKOH 36epeXXeHHA Mmacu
Pe4YOoBMH Yy XiMiYHNX peakuiax

3aKOH 36eperkeHHA MacK

Vei ximiuHI mIepeTBOpPeHHsS 3PYUYHiIle OnmmMCyBaTH 3a AOIIOMOIOI0 Xi-
MiuHUX (GopMyJ i pieHAHb peakuyiil. IIpomec TopiHHA BYTiLIIA MOYKHA
OIMCATH TAKOIO0 CXEeMOIO:

2 2
Byrinns |Bsaemopmie 3| KucHeM | 3 yTBOpeHHAM | BYTIJIEKHCJIOTO rasy

C | + | (0) | - | (¢0)

et cxemaTuuHUM 3amuc HA3WUBAIOTH PIBHAHHAM XIMIYHOL peakuil.
YV niBifi wacTuHiI HaBemeHOTO PiBHAHHS oAuH atoM KapOoHy i omHa MO-
JIeKyJa KIUCHIO, IO CKJIAaJaeThesa 3 ABOX aToMiB OKcureny. ¥ mpasiit uac-
TUHI PiBHAHHA OJHA MOJIEKyJia ByrJyeKwucjoro rasy (xapoou(IV) oxkcuny),
110 CKJIAJAEThCsI 3 ofHOTO aroma KapbGony Ta mBox atomiB OKcuresy.

O - - @&

Yucso aToMiB KOKHOTO XiMiuHOTO ejeMeHTa B 000X UYacTHUHAX PiB-
HAHHA ofgHakKoBe. [[Jd TOro mob miAKpecauTd OAHAKOBY KiJIbKiCTh aTo-
MiB ycixX ejileMeHTiB, y HaBeJeHOMY 3alllCi CTPiJIKYy MOKHA 3aMiHUTU Ha
3HAK PiBHOCTI:

C + 0, = CO,

PiBuanna ximiunoi peaxiii € BimoOpasKeHHAM 3aKOHY 30epeiceHHs
MACU PELOBUH Y XIMIYHUX Pearuisix.

Maca peyoBuH, WO BCTYNUAN B XiMiUHY peakLito, JOPIBHIOE Maci pevyoBUH,
=@ 110 yTBOPUAUCA B pe3ynbTaTi peakLiii.

e 9

ITeit saxon OyB Bigkputuit M. B. JlomonocoBum y 1748 pomi ra,
HesaJIekKHO Big Hbporo, A. JlaByasse y 1789 poiri, Tomy el 3akoH Ha-
3UBAIOTh TaKOX 3aKoHOM JlomomocoBa—JlaByasne.

Y pesyapraTi XiMiyHMX peakKI[ii OJHI PEUOBUWHU II€PETBOPIOIOTHCS
Ha iHIIi: amomu, 3 AKUX CKAA0AMbCS NOYAMKO8i PeL08UHU, He 3HUKA-
0mv, He 3’ A6J4A10MbC | He nepemeopiomscs 3 00H020 6udy Ha iHWIll,
a MmilbKU nepezpynosyrmuvCs, Ymeoponyu MOJLEeKYJLU HOBUX PEYOBUH.
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TEMA II. KNCEHb

/ \
/ \
( ) -

Man. 86. [locnig, wo intocTpye 3akoH 36epexeHHA Macu B XiMiYHMX peaKLifax: Mpu ropiHHi
CBiUYKM B 3aKPUTIN NOCYAMHI piBHOBara Ha Tepe3ax He 3MiHIOETbCA

CroronHi 1e TBEpPAKEHHA 3MAa€ThCsa oueBHMAHUM, npore B XVII crosmirTi
CIIOCTEPE)KeHHS NeAKMX YUYEeHUX cylepeuusau iomy. Hampukiaazm, coupT
i yac ropiHHSA MOCTYIOBO BTPAUae Macy i, BpeIITi-peIT, 3HuKae. SIKmo
3a TaKUX YMOB 30iabinyeThbeda. SIK 1e moscuutu? IlosgcHeHHs uM (paxTam
OTpUMAJHM TiJIBKM MicJA TPOBENEHHSA €KCIIEPUMEHTIB i3 peTeJbHUM
3BaYKyBAHHAM ITIOYATKOBUX PEUOBUH Ta IPOAYKTIB peakxirii.

HoBememo, 110 mig yac TOPiHHA 3aKOH 30€pe’KeHHs Macu BUKOHYETH-
ca. Fopinaa cBiuku — 1ie xiMiuHa peakiris, 10 BifiOyBaeTbCs 3 YTBOPEH-
HSAM BYIJIEKHCJOro rasy Ta Bomu (y BUTJIAAL BogaHoil mapu). IIpoayxkTu
peakiIiii (Byrsaexkucyauii ras3 i BoAsHa Imapa) — Iie rasdyBaTi pPeuOBWHU,
AKi BUNAPOBYIOTHCS, 1 TOMY 3[A€ThCS, M0 PEYOBMHA 3HUKAE. SIKIINO pe-
AKI[il0 ITPOBOAWTH B 3aKPUTIA HOCYAWHiI, TO HNPOAYKTaM peakrIii Hema
KyIu 3HUKATHU.

Ha omgny 1mmanbKy Tepes3iB MOMIiCTHMO CBiUKYy B IIOCYIMHi, 3aIllOBHe-
Hifl KHCHeM, II0 TepMeTHUYHO 3aKpuBaeThca (Mas. 86). YpiBHOBaIKMMO
Tepe3u I migmaaumo cBiuky. CBiuka meBHUII Yac rOPUTh, a IOTiM, KOJIU
BUTPATUThCA KUCEHb, TOPIiHHA NMPUINHAETbCA. 1lig vyac ropiHHA CBiUKHM
piBHOBara TepesiB 36epiraerbcsa. OTiKe, Maca KOJIOM 3 IOUYAaTKOBUMU Pe-
YOBMHAMU IOPIBHIOE MAaci KoJIOM 3 MPOAYKTAMU pPeakIrii.

V pasi ip:xaBinHa 3ajiza atomu PepyMy pearyoTh 3 KHCHEM i BOJOIO
3 HABKOJIUIIHBOTO MOBITpA. ¥ IbOMY BUIIAAKY YTBOPIOETHCA ip:ka, Maca
AKoi OiyibIlla, HiK Maca IOYATKOBOI'O 3aji3a, TOMY 3Ja€ThCdA, IIIO0 PEUOo-
BUHA BUHUKAE Hi3BigKHU.

n www.e-ranok.com.ua

€ rRANOK



€-rANOK

§ 16. PiBHAHHA XiMiYHUX peakLjiil. 3aKOH 36epeXeHHA Macy PEeYoBMH Yy XiMIUHMX peaKLiax

O 0
Metan (Pb, Cu, Okeup
Fe a6o iHLwi)
L e
J
[o HarpiBaHHA Micna HarpiBaHHA Micna oxonop»keHHsa Konbu
a 6 8

Man. 87. MNpoxaptoBaHHA MeTany B 3aKpuTiii kon6i. Micns 3akiHUeHHs peakuii
MicLe MOoBITPA, WO BUTPATUNOCA Ha peakLlilo, 3aiMa€ BOAa

IIpoBememo momiGHMIT mocaix y repmeTwuHiit KoJsb6i (man. 87a). Ilo-
MiCTUMO 3pasoK MeTajay B KoJiOy i 3akpumeMo ii KOPKOM i3 3amasHOIO ra-
30BiABigHOIO TPYOKOIO Ta Harpiemo. Ilicasa mposkapioBaHHSA MeETAJI 3MiHIOE
CBi#l KOJip, OCKiNbKY mepeTBOpUBCA Ha okcup (Mman. 870). 1106 mosecTn,
1[0 YacTHMHA MOBITPsS BUTpaTHUJACI Ha PeaKIilo 3 MeTaJOM, OIIyCTHMO
rasoBiBifHY TPyOKYy B IIOCYAUWHY 3 BOJOIO i 3j1amMaeMoO KiHeIlb TPYOKH.
OcKiJbKY yacTWHA IOBITPA CIOJydYMJiacd 3 METAaJOM, TO B KOJ0OI BUHUK
BIIBHUU IIPOCTip, AKUUA Uepe3 TPYOKY 3almoBHIOE Boma (Maj. 878).

BugatHuin pocincbknin yyeHun. Hasuasca y Cnos'aHo-
rPeKO-NaTUHCbKIA  akagemii, B Kueo-MormnaHcbKin
akagemii, Metepbyp3bkomy YHiBepcuTeTi, B YHiBepcuTe-
Ti fambypra. JJomoHOCOB 6yB OfHWUM i3 HaNOCBIYEHILIMX
nogen Pocii Toro yacy. 3acnyroByloTb Ha yBary Ta no-
WaHy 1Moro poboTy He TiNbKW B ranysi Ximii, ane n y mi-
Hepanorii, reorpadii, metanyprii, ¢isuui, icTopii, noesir,
ob6pazoTBOpUYOMY MuCTeuTBi. BigKprB 3akoH 36epekeH-
HA Macu, cTBopmB neplly B Pocii ximiuHy nabopaTtopito.
3a pesynbrataMu CnocTepexeHb COHAYHOroO 3aTeMHEHHSA
BCTAHOBMB iCHYBaHHA aTMocdepy Ha BeHepi. 3a ioro
iHiLiaTMBOIO 6YB BiAKPUTUA MOCKOBCHKMI YHiBEpCUTET,
KU NOHWHI HOCUTb NOro iM's.

Muxanno BacunboBuy
JlomoHOCOB
(1711-1765)

WWWw. e-ranok. com.ug




TEMA II. KNCEHb

CKnagaHHA piBHAHb XiMiYHUX peakLin

PiBHAHHA XiMiuHMX peakIlili CKJAZalOThCSI 3 ypaxXyBaHHAM B3aKoO-
HYy 306epeskeHHs Macu. PO3TJIAHEMO, SK CKJIAAAIOThCA PiBHAHHS peakIrii
YTBOpPEeHHsA OiHaApHUX CIIOJYK i3 IPOCTHUX PEUYOBUH.

ITpukaan 1. Craagemo piBHAHHA peaknii yrBopenHsa merany CH, —
OCHOBHOT'O KOMIIOHEHTY IIPMPOIHOro rasy. MerTaH CKJIAJAETHCSI 3 aTOMiB
Kap6ory Ta Tigporemy. Orike, mjs iioro moOyBaHHs HeoOximmi mpocti
PeuYoBMHU, ONHA 3 SKUX CKJIamaeTbcA 3 aTomiB Kapbomy (Byrimaa C),
a imma — 3 aromis ligporeny (Bomenn H,).

¥ niBi#h vacTuHi 3anrcyeMo QOPMYJIN NOYLaAmMKO8UX peiosuH (peazen-
misg) C i H,, a B npasiii — npodyrxmy pearuyii CH,:

C + H, - CH,

Aute meit sanmuc 1ie He € PIBHAHHAM peakIlii — Iie cxema peakruyili.
Hma Toro mo06 BoHA HepeTBOpPWJIACS HA PiBHAHHA, HEOOXiAHO 3piBHATH
YKCJIO aTOMiB KOKHOTO eJeMeHTa B JIiBi#l i mpaBiili vacturax. [ya mporo
HeoOximgHo dibpamu koegpiyienmu — nudpu mepe xiMmivuHumMu GopmyJia-
MM, SKi BKa3yiTb YKCJIO0 MOJEKYJ (aTomMiB ab0 GopMyJbHUX OAUHUILH).
A Bumwmo, y JiBiii i mpaBiit ywacTMHaX cxeMu mO ogHOMY aTomy Kap6o-
HY, aJjie B JiBi#i wacTuHi aBa aromu I'igporemy (omHa MOJIEKyJa BOIHIO),
a B mpasiti — dyorupu aromu (y ckJazmi ommiel moiekynam metany). Ile
cylepeunTh 3aKoHy 30eperkennsa macu. I11o6 e BumrpaBuTu, nepen popmy-
JIOIO BOJHIO B JIiBilf UacTUHi PiBHAHHA HeOOXiZHO IIOCTAaBUTH KoeditieHT 2:

C + 2H, —» CH,

Temnep B 060X yacTuHaX PiBHAHHSA uncjao aromis 'igporeny Ta Kapbo-

Hy ogHakoBe. 11106 migkpecanTu, 1o KoedimieHTn ni6paHi, CTPIIKY MiK

peareHTaM¥ i IPOAYKTaMM B PiBHAHHI MOKHA 3aMiHUTU 3HAKOM PiBHOCTI:
C+ 2H, = CH,

o - ®

IIpukaanxy 2. PosriaHeMo peakijio ropimumsa meramy. IopiHHa —
ne B3aemonia 3 kucHeM O,. ITig 4ac ropiHHA MeTaHy yTBOPIOIOTBCA BYT-
nexkucauii raz CO, i soga H,O.

3anuiieMo cxeMy peakIrii:

CH, + O, —» CO, + H,0
Temep Tpeba 3piBHATU UMCJIO aTOMiB KOYKHOIO XiMiUHOTO eJieMeHTa,
ToOTO mibpaTu KoedimienTu. [Tounemo 3 atomiB Kapbony: B 000X uacTmHax
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§ 16. PiBHAHHA XiMiYHUX peakLjiil. 3aKOH 36epeXeHHA Macy PEeYoBMH Yy XiMIUHMX peaKLiax

piBHAHHA ix mo omHomy. Ilorim mimpaxyemo atomm Iimporemy: y JriBii
YacTWHI YOTUpPU aToMHu, a B mpaBiii — paBa. Il[o6 3piBHATHM iX YmMCIIO,
Tpeba mepen (OPMYJIOI0 BOAU IIOCTABUTU KoedimieHT 2:

CH, + 0, — CO, + 2H,0

Banumuiaocsa 3piBHATU yucio aromiB Okcureny (3asBuuaii Oxkcurex
3piBHIOIOTH OCTaHHIM). ¥ JiBiii yacTuHi piBHAHHA ABa atromMu OKCHUTeHY
B moJekyni O,, a B mpaBiii — 4oTHpHU (JBa aTOMM y CKJaJi MOJEKYJHU
Byruekucioro ragy CO, i nsa aromu y ckiafi gBox mosexkyna soau H,0).
Or:ke, B JiBi#l yacTuHi piBHAHHA mepela (GOpPMYJIOI0 KHUCHIO Tpeba mocra-
BUTHU KoedimieuT 2:

CH, + 202 = CO, + 2H,0

’* *(bg

Temep umciio aToMiB ycix ejleMeHTiB OZHAKOBe, OT:Ke, KoedilieHTu
nibpaHO IIPaBUJIBHO.
Hobupaiouu xoegiyicumu 6 pi6HAHHI peakyii, cid nam’amamu maxi
npasuaa:
« Koe(DiIlieHT IIOKasdye YMCJIO MOJIEKYJI, OKpeMUX aToMiB abo ¢op-
MYJbHUX ONWHUIh V PiBHAHHI peakrIrii;
* Koe()iIlieHT cTaBUThCA TiMbKU Iepen XiMiuHOiO (hOPMYJO0I0;
+ KoeiIieHT cTOCY€EThCA BCiX aTOMiB, 38 AKUX CKJIANAETHCI MOJEKYJIA,
mepen SAKOIO BiH CTOITh, HATPUKJIIAMI:
sanmuc 2H,0 osHavae aBi MOJIEKyIM BOAY, Y AKUX MiCTUTHCA 4 aTOMU
Tigporeny (mo nBa B KOXKHili mosiekyJi) i 2 atromu Okcureny (mo
ONHOMY B KOMKHIU MOJIEKYJIi);
- KoedimienT 1, Ak i iHgexc 1, He 3aIMCYETHCH;
- iHJeKc IIOKa3ye YMCJI0 aTOMiB esemMeHTa (a00 Ipymd aToMiB) y CKJIami
MOJIEKYJI, a KoediIl[ieHT — YHCJIO MOJIEKYJ, HaOpuKJIam:
H — oaun arom I'izporeny;
2H — pBa aromu Iigporemny;

H, — oxna moseKkysa BOAHIO, IO CKJIAAAETHCA 3 JBOX aToMiB I'iz-
poreny;
2H, — 7ABi MOJIEKYJM BOAHIO, KOXKHA 3 AKUX CKJANAETHCA 3 JABOX

aromiB Iimporeny.

danucu 4H i 2H, mepiBHO3HauHi. Xoya B HUX 3alucaHe OTHAKOBE
yucsio aromiB I'igporeHny, mpoTe MepIIUii 3amuc 03HAYAE YOTUPU OKpPeMi
aromu ligporeny, a apyruii — ABi MOJEKYJIH BOIHIO.
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TEMA II. KNCEHb

VY piBHAHHSX peakKIifi TaKoMX YacTO BKas3yIOTh YMOBH Iepebiry pe-
aKIiit abo BuUAiJieHHA rady i ocamy. Tak, AKIIO 3 PO3UUHY BUIIISAETHCS
rasyBaTa PeuOBWHA, TO MOPAL 3 il (JOPMYJI0I0 CTABIATH CTPIIKY, CIPAMO-
BaHY BIropy: T. dxmpo 3 rasis a6o PiiVH yTBOPIOETHCA HEPO3UMHHA PEUO-
BHHA, TO HOPAL 3 ii (JOPMYJIOI CTABIATH CTPLIKY, CIPSIMOBAHY BHUS: |

/f (  BucHoBKmM:

s
/I/_g 1.  Macn peyoByH, WO BCTYNawTb Yy peakuito, JOPIBHIOTb Maci YTBOPEHUX
- PeuyoBUH, WO MIATBEPAXKYE 3aKOH 30epeXeHHA Macu B XiMiUHMX peaKLi-
Ax. Llel 3aKoH FPYHTYETbCA Ha TOMY, WO aTOMMU B XiMIYHUX peaKkuiax He
3HMKAaIOTb, @ MPOCTO MEePEXOAATb 3 OJHMX PEYOBMH A0 CKAagy iHWWX. 3a
[OMOMOrOI0 XiMIYHUX CMMBOJIIB i 3HaKiB 3aKOH 36epeXeHHst Macu Bigobpa-

KaloTb PIBHAHHAM XiMiYHOI peakLii.
2. [pu cknagaHHi PiBHAHb XiMIYHMX peakLil HeobxiLHO AOTPUMYBATUCA BU-
MOT1, LWO6 YMCOo aTOMIB YCiX efleMeHTIB Y NiBill i NPaBill YacTUHaX PiBHAH-
HA 6yno opHakoBuM. [AnAa uboro nepep XiMiuHUMK GopmMynamu AMWYTb
KoediUieHTN, AKI 03HaYalOTb YMCNO MOJIEKYN, OKpeMux aTomis abo dop-

MYNbHUX OOVHMLb.

| KoHTponbHi 3anuTaHHA

Q 1. CdhopmynioiiTe 3aKOH 36epexeHHs Macu PEeYOBUH i OBrpyHTYiiTe 1Oro
\ 3 NO3uMLiT NOHATb NPO aTOMM Ta MOJIEKYIIN.
2. Yomy npwu ropiHHi CBiYKM Ti Maca MOCTYNOBO 3MeHLWYEeTbCA? Yn He cyne-
peunTb Le 3aKoHy 36epexeHHA macu?
3.  flKnin 3anuc Ha3MBaKTb PIBHAHHAM XiMIYHOI peakuii?
4. flke 3HauyeHHA Mae KoedilieHT y PiBHAHHI peakuii Ta iHAEKC y XimiyHin
bopmyni? Y yomy nonArae BigMiHHICTb Mixk KoedilieHTOM Ta iHAeKcom?

3aBAaHHA ANA 3aCBOEHHA MaTepiany

1. [oAcHiTb, Wo 03HavaTb 3anucu:
a) 2H, O, 4Fe, 3Ca, 5N; 6) O,, 50,, 60, O,, 20; B) 3H,0, 5H,, 2CO,, 5C, 30,.
2. Po3rnsHbTe cxeMaTuyHe 306paxeHHs XiMiuHOI peaKLii yTBOPEHHA amMoHia-
Ky. 3anuwiTb ANnA Hel PiBHAHHA, AKWO CMHIMU KylbKaMy MO3HaYeHi aTomu
Hitporeny, a yepsoHumn — ligporeny.

D go - 6363
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§ 16. PiBHAHHA XiMiYHUX peakLjiil. 3aKOH 36epeXeHHA Macy PEeYoBMH Yy XiMIUHMX peaKLiax

Man. 88. Cxema B3aemogii NiTilo 3 BOJOI0

3. [obepiTb KoedilieHTN. Y pa3i NnoTpeby nosHauTe BUAINEHHS ra3y abo He-
PO34YMHHOI PEYOBMHM BiAMOBIAHNMU CYMBOTAMU.

a) S+0,— S0, r) BaO, - BaO + 0,
Fe + S — FeS H,0, > H,0+0,
N, + F, - NF, N,0, > NO, + 0,
6) Al+Br,—AlBr,  x)Zn+HCl— ZnCl, +H,
Pb+0,— Pb,0, C,H,+0,—CO,+H,0
FeO + 0, — Fe,0, PbCl, + Na,S — PbS + NaCl
B) SO, +0,— SO, e) Al(OH), + HCI — AICL, + H,0
Li+ 0, - Li,0 H,S +S0,— S+ H,0
Fe + 0, — Fe,0, P,0, + H,0 - H,PO,

4. Cknagitb piBHAHHA peakLil: a) yHacnifoK B3aeMOAiT BoAHIo H, i kncHio O,
yTBOpIOETLCA Bofa H,0; 6) 3ani3o Fe y Bonoromy nositpi BKpnBaeTbcA ip-
Kelo, OCHOBHOIO CK/aJI0BOIO AKOI € peyoBuHa 3 popmyrnoto Fe(OH),; B) yHa-
cnigok posknagy caxaposu C_H, O, yteoptototbca Byrinnsa C i soga H,O.

5. Ha manioHky 88 npepncTtaBneHo cxemy XiMiYHOI peakuil B3aemogil NiTito

3 Bogoto. CKnagitb piBHAHHA Ui€l peakuil.

a 6 8
Man. 89. Mopeni peyoBrH: a — HaTpito; 6 — XNopy; 8 — HaTpili Xxnopuay

WWWw. e-ranok. com.«.@




TEMA II. KNCEHb

Ha mantoHky 89 (c. 121) HaBegeHO mopeni peyoBuH. CKnafiTb PiBHAHHA
peakuii HaTpilo 3 XNOpPOM.

Y pe3ynbtaTi B3aemogii cipkn S macoto 16 1 i3 3anizom Fe yTBopunoca 44 r
depym(ll) cynboipy FeS. O6umcnite Mmacy BUKOPWCTaHOrO 3arnisa.
YHacnifok B3aemofii MeTaHy mMacoto 8 r i3 KMCcHeM macoto 32 r yTBOpUBCA
BYrNeKUCniA ra3 macoto 22 r. Obumcnitb, AKa Maca BogM yTBOpmiaca B pe-
3ynbTaTi Ui€l peakuii.

CKnapgiTb piBHAHHA peakLUil yTBOPEHHSA 3 NPOCTMX PEUYOBUH TakKNX CMONYK:
a) depym(ll) okeng FeO; 6) apreHtym(l) cynboia Ag,S; B) Kanbuin dpocdin
Ca,P,; r) antominin okemp ALO,; 1) docdop(V) okemp P.O..

32 2

§ 17. Jo6yBaHHA i 36epiraHHA KNCHIO

Po3knagaHHA okcuais

MeTtonu moOyBaHHS KMCHIO MOKHA IIOLIJINTKM Ha IPOMMKCJOBi Ta Jia-

O6opaTopHi. ¥ Jsaboparopil KuceHb 3pyuHillle JoOyBaTU 3 TUX HOTO CIIO-
JYK, AKi Ipu HarpiBaHHI JIETKO PO3KJIANAIOTLCSI 3 BUIIJIEHHAM KHCHIO.
Hajiuacrime gga IbOro BUKOPUCTOBYIOTH Kasiii mepmanranar KMnO,,
kanit xaopar KClO, (6eproseroBy cinb), kaniii mirpar KNO, (imaificbky
ceniTpy), rigporen mepoxcuzn H,O,.

VYuepirie KuceHb 6yB mo0yTuii HarpiBanuam mepkypifi(Il) okcuny HgO

c(P)OKYyCOBAaHMMMU COHSAUYHUMHU IIPOMEeHAMHU. IIpK IIbOMY YTBOPIOETHCS PigKa
pTyTh i rasyBatuii Kuceub (Maj. 90):

2HgO = 2Hg + 0,7

Man. 90. MNpu npoxaptoBaHHi YepBoHOro MepKypili(ll) okcnpy yTBOpIOETLCA piKa cpibnuc-

E

Ta PTYTb i rasyBaTnin KMCeHb
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§ 17. [lobyBaHHs i 36epiraHHsa KUCHIO

Y Takuii crocié MOMKYTb PO3KJIALATHCS CIOJNYKM H iHIINX HEaKTUB-
HUX MeTaJiuHuX ejieMeHTiB 3 OKcureHoM.

AJe 3azBuuaii Taki peakilii Biz0yBaOThCA IIPU OysKe BUCOKUX TeMIIe-
paTrypax, TOMy iX BUKOPHCTOBYBAaTHU JJis JOOYBAHHS KHCHIO B JabopaTopii
He JIy:Ke 3PYYHO.

Po3knapaHHA G6epToneTtoBoi coni. Katanizatopu

ITokyamemMo B UnCTy CyXy IPOOipKYy AeKijJbKa KpucTaaiB 0epToaIeToBOl
coJii Ta HarpiBaTuMemo ii B moaym’i cnupTriBKu. CIoUaTKy Cijib IMOYMHAE
minaButuca (357 °C), a morim posmias 3akumnae (400 °C) — moumHaeThcA
pO3KJIamaHHA 3 BUIIJIEHHAM 0e30apBHOTO rady 3a PiBHAHHAM:

2KClO, = 2KCl + 30,T

1106 moBecTm, IO ras3, AKWUN BUIIISETHLCI, € KUCHEM, y IIPOOIpKY
BHOCHMO TJit0uy ckinky (maa. 91). Ckinka sckpaBo crmajaxye. Ile o3ua-
yae, 110 AoOyTHil ra3 — KHUCeHb, OCKiJbKM BiH HiATPUMYy€E TOPiHHA.

1106 mpucCKOpPUTH peakKIliio, M0 GepPTOJIETOBOI COJIi MOMKHA MOgaTH
HeBeJIMKY KinbKicTh mopomky manran(IV) oxcumy MnO,. 3a iioro Ha-
SIBHOCTi KMCEHb MOUYMHAE BUILIATHUCSA IPU 3HAUYHO HUKUIN TeMiepaTypi
(200 °C), maBiTh HMKUiIN 3a Temneparypy miaBieHHA. Maurau(IV) okcupg
y Iifi peakIiii He BUTpaAUYaeThCA, BiH TiibKM mpuckopioe ii. Taki pedo-
BUHU HA3WBAIOTh KAMAaJai3amopamu, a TpUIIBUAIIIEHHA peakIil mig mgiero
KaraJjizaTopa — kKamaJisom.

o KaTtanizatopy — Le peyoBUHU, AKi 3MiIHIOIOTb WBKAKICTb XIMIYHOI peakLuil,
3 R
@@ NpoTe cami B Hil He BUTPaAYatoTbCs.

¢

3IaTHICTh TEBHUX PEUYOBUH IIPU-
CKopoBaTM XiMiuHi peakIiiii Bimoma >
B:ke moHan 200 pokiB, aje mepImi KJa-
CUYHI ITOSICHEHHA IBOTO ABUIIA, a Ta-
KO)K HaBeJleHe BU3HAUEHHA KaTaJjisa-
TOPiB OyJIO BBEAEHO BUAATHUM XiMiKOM N
B. OcrBasbmom.

Man. 91. lligTBepAXXeHHA HAABHOCTI KUCHIO
B Npobipui: Tnitloya cKinka, BHeceHa /
B NPOGIPKYy 3 KUCHEM, Cranaxye f

)
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TEMA II. KNCEHb

BrpatHui Himeubkui disnKko-ximik, naypeat Hobenis-
cbkoi npemii 1909 poky. Hapoaneca B Pusi, ge HaBuaB-
cA Ta B 28 pokiB nmoyas npautoBatn npodecopom. Y Biui
35 pokiB nepeixaB go Jlennuyura, ge ovonus Di3mKo-xi-
MiYHMI IHCTUTYT. Binbrenibm OcTBanbA BMBYaB 3aKOHW Xi-
MiYHOI piBHOBAru, enekTpuUYHi BNacTUBOCTI PO3UMHIB, Bif-
KPVB 3aKOH po36aBneHHs, Wo OyB Ha3BaHWI MOro iM'AM,
PO3pO6VB OCHOBM TeOPIi KMCNOTHO-OCHOBHOIO KaTanisy,
6araTo 3aliMaBcs iCTOPIED XiMil.

3acHyBaB nepuuy B cBiTi Kadpenpy ¢disvuHOT ximii i nep-
W GismKo-ximiuHmin xypHan. CBOro yacy akTUBHO Mif-
TpymaB Teopito AppeHiyca, YaM ClpuAB TI BU3HAHHIO iH-

Binbrenbm-®pigpix

e OctBanbpg
WUMN XiMIKamu. (1853-1932)

Po3knagaHHA Kanin nepmaHraHary

Kuceus y maboparopili 3pyYHO moOyBaTu 3 KaJjili IepMaHTaHATY
KMnO,. Kani#i mepmaHranat ABjsg€ c000K0 4YOPHO-(DioseToBi Kpucraau
3i cnenmudivaum O6auckom (Mman. 92). HeBesnKy KiJIBKiCTh IOPOIIKY Ka-
Jifi IepMaHTaHaTy moMicTuMo B mPoOipKy. 11100 YHUKHYTH PO3KUIAHHS
MOPOIIKY, B IMIPOOipKy cJix momicTuty BaTHuil Tamion (maja. 93).

Hasa Toro 1mo6 moyaJiacs peakiis, IpoO0ipKy HeoOXigHO HaArpiTH mpu-
o6su3uo mo 230 °C. ITopoIllOK HOCTYIIOBO HATPiBaeThCA i MOUMHAE PO3-
TpicKyBaTHuCsa — Bifi0OyBaeThbCs peakIlis:

2KMnO, = K,MnO, + MnO, + 0,

Axio mo mpobipku TpuegHATH Tas3oBiABiAHY TPYOKY, TO KIUCEHb,

110 BUOIJIAETHCA, MOKHA 3i0paTu B AKy-HeOyIb IIOCYIUHY.

v
/‘V///%\\; =

Man. 92. Kaniin nepmaHraHaT BUKOPUCTOBY- Man. 93. lMpucTpiit Ana Ao6yBaHHA KNCHIO

l0Tb AnA [obyBaHHA KMCHIO B nabopatopil pO3KNajaHHAM Kanili nepmaHraHaTy

E
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§ 17. [lobyBaHHs i 36epiraHHsa KUCHIO

a 6

Man. 94. MpucTpint AnAa 36UpaHHA KUCHIO: d — METOLOM BUTICHEHHS MOBITPSA;
6 — MeToAOM BUTICHEHHA BOAM

AK MOXHa 3i6paTn JOOYTUN KNCEeHb?

Kucenp BasKumii 3a mOBiTpPs i MaJOpO3UMHHUII Yy BOAi, TOMY HOTO
MOJKHa 30upaTH JBOMAa CIIOcO0AaMU: BUTICHEHHAM IOBIiTPA i BUTiCHEHHAM
Bomu. ¥ mepinomy BuUmaaky (man. 94a) KuceHb, AKUN HAAXOAUTH Y II0-
CYIWHY CKJSHOIO TPYOKOIO, ITOCTYIIOBO BUTiCHsE moBiTps. 11106 YHUKHY-
TU IIEPEMINTyBaHHSA KHWCHIO 3 aTMOC(hepHHM MOBITPAM, OTBip IOCYAUHU
HeIiJIbHO 3aKPUBAIOTh IIIMATKOM BaTu abo apkKyIiieM (iJbTPyBaJbHOTO
namnepy. 11lo6 mepekoHaTucsd, IO IMOCYyAWHA 3allOBHUJIACSA KUCHEM, OO ii
OTBOPY HiJHOCATH TJiIOUYy CKinKy. SIKII0 mocyanHa 3arioBHEeHA, TO CKinKa
cuajyiaxye 0isss oTBODY.

VY pasi 30upaHHA KUCHIO HaJ Bomoro (Mmaj. 940) ras, 1o BUIIIAETH-
cd, TOCTYIIOBO BUTICHSE BOAY i3 IWJIiHApa, 3a3jgaJjerifb 3allOBHEHOTO
Bomoio. Koam ras moBHICTIO BUTICHUTH BOAY i3 HmuiaiHApa, HOTO @
OTBip 3aKpWBAIOTh CKJOM i TiJIBKM IOTIiM BUMMAaIOTHL i3 BOAU Ta
mepeBepTamTh.

JobyBaHHA KMCHIO 3 rigporeH nepokcmay

YacTo mys qoOyBaHHS KIHCHIO B JabopaTopii BUKOPUCTOBYIOTH Tigpo-
ren nepokcug H,0,. 'igporen nepoxcu/j 3a 3BUYaHUX YMOB DO3KJaja-
€ThCS, ajie MysKe IIOBiJIbHO, HABITh SAKIIO HOT0 HiAirpiTu Ha HaAJIbHUKY.
Ae AKIO B PO3UUH TiporeH IepoKcuay BHecTu ApiOKy manrau(IV)
OKCHIY, TO PifluMHA AY)Ke CIIIHIOETLCA, MaliKe «3aKuIlae» — Iie BUi-
JSIETBCS KUCEHb:

2H,0, "2 2H,0+ 0,1

)
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TEMA II. KNCEHb

ITicnsa saxkiHueHHs peakiil B mpoOipmi sanmmraeTbcsa cymiin Bogu
ta maHraH(IV) okcugy. I{to cymimr jerko posgijiutu GiabTPyBaHHIM.
Y minn peaxiiii maunraa(IV) oxcupn Oepe yuacTh AK KaTajisdaTop, aje He
pearye 3 rigporeH IePOKCUIOM. ¥ IIHOMY JIETKO BIIEBHUTUCS, AKIIIO @
BimdinbrpoBanuit maurau(IV) okcupa 3HOBY momaTu OO TigporeH
TEePOKCUNY AJA PO3KJIAAy MOTo HOBOI MOPILii.

OckinbKU KaTajiszaTopu B mpolleci XiMiuHOl peakIlii He BUTpadyarOThHCS,
TO IX [OJAIOTH IO PEareHTiB y AysKe Matiil KinbkocTi. IcHye HaBiTH Bupas
«IOAaTH peareHT y KaTaJiTUUHINA KiJIbKOCTi», IO O3HAUAE «IysKe MaJo».

Peakuii po3knaay

SKmIo yBasKHO IpoaHasIidyBaTy HaBeIeHi PiBHAHHA peaKIliii qoOyBaH-
HS KWUCHIO, TO MOKHAa TOMITUTH CIIiJIBHY O3HAKYy: y JIiBifl wacTwHi mmx
piBHAHBL HanmmcaHa (opMyJia OgHiel peUOBUMHMU, a B IpaBili — IEKiJIbKOX.
Taki peakIlii HaBUBAIOTHCA PeAKUYiAMU PO3KAAOY.

Peakuii, y AKNX 3 OfHi€l CKNagHOI peYOBUHM YTBOPIOETbCA AeKiNbKa iHLIMX
~@ peyoBUH, Ha3MBaIOTLCA PeaKLiaMM po3Kiagy.

e.‘,i

V¥V szarasbHOMY BUTJIAMI PIBHAHHS peakIlil po3KJIaay MOMKHA 3aIlliCcaTh
B TAKMUH cI0cio:

A=B+C

J[lobyBaHHA KNCHIO B MPOMMUCNOBOCTI. 36epiraHHA KMUCHIO

Haseneni Buitie metoau oOyBaHHSA KMCHIO MOKYTH OYTH 3aCTOCOBAaHI
TiIBKU B JJa00OpPaTOPHUX yMoOBaxX. [IJ IPOMUCIOBOI0O J00YBaHHS BEJIUKUX
00CsATiB KMCHIO BOHM He BUKOPHCTOBYIOTHCS Uepe3 BUCOKY BapTiCTh II0-
YaTKOBUX PEUOBUH. BesIMKi KiJIbKOCTiI KMCHIO JOOYBaIOTh i3 PiAKOro IoBi-
TpsA posxisenuam (pexkTudikariiero). CrrouaTky HOBIiTPA OXOJIOMKYIOTH J0
—200 °C, a motim mocTymoBo HarpiBaioTk. [Ipu —196 °C a30oT BUapoByeThCH,
a pigKuit KuceHb 3aauIIaeTbesa. 1leit meTon He MOKHA HAa3BaTU XiMiuHUM,
OCK1LJIBKM KIHCEHb MPOCTO BiTOKPEMJIIOETHCA i3 cyMillli rasiB — moBiTps.

HobyTuii pigKmii KuceHb 30epiramTh y choeliaJbHUX OaJoHAX —
mocynuHax Ipoapa (man. 95), axi 3a OymoBoO HAraAylOTh 3BUYAWHUN
Tepmoc. Ilocyamua [Iproapa Mae ABiI CTiHKU, 3 IIPOCTOPY MiK AKUMU
BilKauaHe MOBiTpA. 3aBAAKU I[HOMY IIOCYAWHA MalKe He IIPOMYyCKAae
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§ 17. lobyBaHHA i 36epiraHHA KUCHIO

BaKyyM

3pigxKeHnn
ras

6
Man. 95. MNMocyanHa [btoapa ana 36epiraHHA 3pigxeHux rasis (a) Ta ii 6ygosa (6)

TEIJIOTY, 1 B Hill TpMBaJUU Yac IPU HU3LKIN TemmepaTypi Mo:ke 30epi-
raTucs 3pigyKeHU# ras.

YacTo B IPOMUCJIOBOCTI KHCeHb N0OyBaioTh i3 Bogu. Ilix mieio esnek-
TPUYHOTO CTPYMY BOJZla PO3KJIALAEThCA Ha ABi IIPOCTi PEUOBUHU — KUCEHb
i Bomenb. Ilelr mporec HaszuBaIOThL esnexkmpoaizom (masu. 96).

2H20 eJIEKTPUUYHUN CTPYyM 2H2T + O2T

EnexTposais Bogu BigOyBaeThCAa NOCUTH HOBLIBHO i mMOTpPeOye 3HAUHUX
BUTPAT €JIEKTPUKHU, aje NOOYTUIl KHUCEeHb € JOCUTH UYUCTUM, TOMY B Je-
AKUX BUNAAKAX Iefl METOJ € IOIiJBHUM.

HobyTuii rasyBaTtuii KuceHb 30epiraioTh y CHeIiaJbHUX CTaJEeBUX
OaJiIoHAX IIiJi BUCOKMM THCKOM, II[00 BiH 3aiimMaB MeHIe Mmicis. Bamonm
3 KucHeM (apOyooTh y CUHill Kojip, mo6 He ciayTaTa ix 3 OajoHa-
MU, HaNOBHEHMMHU iHIMUMU razavMu (majy. 97). Beutusi takux 6GayioHiB

Man. 96. MNMpunag ana 0obyBaHHA KUCHIO Man. 97. banoHn gnsi 36epiraHHA yMcTOro
efleKTponi3om Boan KUCHIO Mif BUCOKUM TUCKOM

WWWw. e-ranok. com.g
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TEMA II. KNCEHb

Man. 98. lasomeTp AnA 36epiraHHA | BUKOPUCTAHHA rasiB y nabopatopii: @ — HanoBHEHHsA
rasomeTpy KMCHeM MeTOAOM BUTICHEHHA Boau (KpaHu 1 i 2 3akpuTi, KpaH 3 BigKpuUTun);
6 — BUKOPUCTAHHSA 3i6paHOro KMUCH0 (KpaHu 1 i 2 BigKpwWTi, KpaH 3 3akpuTuni)

Yy KOZHOMY pasi He MOKHA 3MalllyBaTy MAITMHHUMHA MacTUJIaMU, OCKiJIb-
KU HABIiTH 3aJUIIKW MAaCTUJIA B TOTOIl YUCTOTO KNUCHIO CIPUYNHATDH CUJIbH-
HUH BUOYX.

I 306epiraHHA KUCHIO 1 3pyYHOTO KOPUCTYBAaHHA HUM y JadopaTopii
BUKOPUCTOBYIOTH iHIIWU mpucTpiii — rasomerp (mana. 98). Ile Benurwuit
CKJIAHUI 0aJIOH i3 BEJIMKOIO JifiK0I0, 3aIIOBHEHOIO0 BOoI0. CIIouaTKy raso-
MeTp 3alOBHIOIOTH KHMCHEM MeTOA0M BuTicHeHHsa Boau (Maja. 98a). Koau
rasoMeTp B3alOBHEHMNM, BiIKpMBaIOTh KpaH 2 i Boma 3 JiliKM BUTiCHsE
3ibpanuii ras uepes3 Kpau 1 (mau. 986).

/.- (  BucHoBKM:
“

/1 \ 1 Y nabopatopii KnceHb A0OYBalOTb PO3KMaJAHHAM CKNAAHUX PEeYOBUH:

' 6epTONeTOBOI CONi, Kanin nepmaHraHaty abo rigporeH nepokcugy. Loby-

TUI KNCEHb MOXHA BUABUTM, BUKOPUCTOBYIOUM TilOUY CKiNKy, a 36mpatoTb
Noro MeToloM BUTICHEHHA Boau abo MoBiTps.

2. Peakuii fo6yBaHHA KNCHIO € peakLifgMu po3Kknagy, y AKUX 3 OfHiEl pevoBu-
HW YTBOPIOETLCA AeKinbKka. YacTo BOHM BibOYBalOTbCA 3a YYacTio KaTanisa-
TOPiB — PEYOBMUH, O NPUCKOPIOIOTb XiMiYHI peakLii, ane cami npu LbomMy
He BUTpayalTbCA.

3. Y npomumcnoBOCTi KnceHb fobyBatoTb abo po3sgineHHAM (pekTudikauieto)
noBiTpA, ab0o peaKuielo po3Kknagy BOAM €/TIEKTPOSTI3OM.

www.e-ranok.com.ua




§ 17. [lobyBaHHs i 36epiraHHsa KUCHIO

KoHTponbHi 3annTaHHA

1.

2.

9.
10.

AKi ymoBM nepebiry peakuiii € 3arafibHUMK ANA ONMCaHNX NabopaTopHMX
MeTofiB [OOYBaHHA KUCHIO?

BrbepiTb peuoBnHY, po3KNafaHHAM AKNX MOXHA JOOYTN KUCEHDb: a) Kanii
nepmanrasat KMnO,; 6) BYrneKucnuin ras CO,; B) Boga H,0; ) maHraH(lV)
okcrg MnO,.

AKi peakLii Ha3MBalOTb peaKkuiamun posknagy?

Ak KnuceHb fo6YyBalOTb Y MPOMMUCIOBOCTI?

AIKi peyoBMHN Ha3MBalTbCA KaTanizaTopamu? Yomy KaTanizatopu fopa-
I0Tb Yy HEBENIMKUX KiIbKOCTAX?

YMM MPUHLMNOBO BIiAPI3HATLCA NabOPATOPHI Ta MPOMUCIOBI cnocobu
[06yBaHHA KUCHIO?

Y AKWIA Cnocib MOXHa AOBECTU HasfBHICTb UMCTOrO KUCHIO B MOCYAUHI?
Ha Akin BNacTMBOCTI KUCHIO BiH FPYHTYETbCA?

HaBegitb cnocobu 36mpaHHA KncHI. Ha AKMX BRAacTMBOCTAX KUCHIO BOHU
FPYHTYIOTbCA?

Y AKNX nocyavHax 36epiratoTb rasyBaTuii i PigKNN KNCEHb?

AK Bigpi3HUTM BanoH, y AKomy 36epiraeTbca KnceHb? YoMy He MOXHa 3Ma-
LLyBaTU BEHTUNI KNCHEBKX 6anoHiB MacTiiom?

3aBAaHHA ANA 3aCBOEHHA MaTepiany

1.

2.

7%,

Ha3BiTb nabopaTopHi meToan AOOYBaHHS KUCHI0O. HanuwiTb BignoBigHi
PIBHAHHA peakLii.

Cknapitb popmynm cnonyk Okcureny 3 ligporeHom, Kaniem, MarHiem,
Antominiem, Kap6oHom(lV), ®ocdopom(V) i Cynbdypom(VI).

Y akinn cnonyui BMicT OKcureHy 6inblunii (3a MacoBOK YaCTKOW) — Y Kasil
repmaHraHati us 6epToneTosin coni?

AIK 3MIHNTBbCA CTaH TepesiB, AKWO B MOPOXKHIO CKIAHKY, AKa BPiBHOBaXeHa
Ha Tepe3ax, yepe3 TpybOUKY AOAaTU KUCEHB?

Y XimMiYHY CKNAHKY Hanuam po3yunH rigporeH nepokcuay macoto 400 r i go-
Janu apiobky maHraH(lV) okcupy. Micna 3aBepLueHHA BUAINEHHA 6ynbbaLiok
rasy B CKNsHUi 3anvwmnacsa Boga macoto 375 r. O6uncnite Macy BUAineHo-
ro KMCHIO.

Lns gobyBaHHA KUCHIO Yy NPo6ipKy MOMICTMAM KaJliii nepmMaHraHaT mMacoio
20 r. Micna npoxaptoBaHHA Y NpobipLi 3anMImnBCA TBEPANUIA 3aNULWOK Ma-
coto 18 1. O6umncniTb Macy fO6YTOro KUCHI0. KN 06'eM 3alMMac Liel KnuceHb?
(Ona obuncneHHA BUKOPUCTOBYNTE AaHi 3 MmomnepefHboro naparpada).
fIK BV BBaKaETe, Ha YOMY I'PYHTYETbCA AiA KaTanizatopis? Yomy Kartanisa-
TOPW He BUTPayvaloTbCA B peaKkuiax?

MoAcHiTb, YoMy nocyanHy [lbtoapa, 3anOBHEHY 3PiAXEHUM Fa3oM, HE MOX-
Ha LWiNbHO 3aKPUBATWN HaKPMBKOI.

WWWw. e-ranok. com.ug
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TEMA II. KNCEHb

MPAKTUYHA POBOTA N° 4

JlobyBaHHA KUCHIO 3 FigporeH nepokcuay,
36MpaHHA, fOBeAeHHA NOro HaaBHOCTI @

Ob6ra0HaHuA: Tab0pPaTOPHUN IITATHUB, IIPOOIPKI, CIIMPTiBKAa, KpUCTAa-
JisaTop abo BeJIMKa IOCYANHA, 3allI0OBHEHA BOIOI0, K0JI0A, KyTOBa
CKJIHA TPyOKa, I'yMOBi KOpPKU (3 oTBOPOM i 6e3), mimeTka.

Peaxmueu: rinporen nepoxcun, maurau(IV) okcun, cKinka.

IIpaBuna 6esnexu:

« IPU TIPOBEAEHHI TOCTiiB BUKOPUCTOBYHTE HEBEJMKi KiJIbKOCTI pe-
aKTUBiB;

ocrepiraiiTecsi MOTPAILITHHSA pPeaKTHUBIB Ha OAAr, INKipy, B OUi;
nam’ATanTe, 10 XOJOAHI i rapsui mpeaMeTH Ha 30BHIIITHIA BUTJIALM
OMHaKOBi, HAarpiBaHHsA 3AiHCHIONTE JIUINE 3 BUKOPUCTAHHAM CIIeIli-
aJIbHUX TPUMAaUiB;

00eperXHO IIOBOALTECS MPHU 3aKpillieHHi IpoOipoK y IIITaTuBi.

1. oO0yBaHHA KHCHIO PO3KJAJOM TiIpOTeH IMEePOKCUTY
Y Besuky mpobipky (abo MJIOCKOZOHHY KOJIOy) BHeECiTh IPiOKy Ka-

ramizaTropa — mauraH(IV) okcugy. IIpobipky saxpuiiTe KOPKOM 3 IBO-
Ma oTBOpaMu. B omuH OTBip HEOOXiZHO BCTaBUTHU T'a3oBiABiAHY TPYOKY,
a B IHIMUH — TiNeTKy 3 PO3YMHOM TiPpOTeH IIEPOKCHUIY.

IlimeTKkoOI0 KpamaaMu doJaBaiTe TiAporeH MepoKCHUl i crocTepiraiire
BUIiJIeHHS KIUCHIO.

2. 30MpaHHA KHCHIO METOIOM BHTiCHEHHS MOBiTpA

Mo oTBOpy rasoBiABimHOI TPYOKM ITiHECITH MOPOYKHIO CYyXy MPOOIPKY
i 30epiTh KuceHb y mpoOipKy. IIpoGipKy mJs 30uMpaHHS KHCHIO MOXMKHA
OPUKPUTH apKyIlIeM KapTOHY, YV IKOMY IIPOPisaHUM OTBIip HJIA rasoBin-
BiHOI TPYyOKMU.

3. 30MpaHHA KHCHIO METOIOM BUTICHEHHSA BOIHU

s noOyBaHHS KUCHIO CKOPUCTAWTECA TUM CAMUM MIPUJIATOM, TKUKA
OyB BiOpauuii 3rigHO 3 perkomeHpamiavu n.l. [{aa 30upaHHA KUCHIO
MEeTOJIOM BUTiCHEHHS BOAU 3aHYpPTe IPOOipKYy B KPHCTAJIi3aToOp 3 BOIOIO,
HAMOBHITH II BOMOI0 Ta 00epeKHO IIepPeBepHiTh IPOOIPKYy OTBOPOM I0O-
HU3y, 1100 OTBip aumaBca y Boai (auB. may. 946 uma c. 125). IligueciTh
KiHeIlb rasoBifBimHOI TPyOKM IpHJagy A0 OTBOPY HPOOipKu y BOAi Ta
HANOBHITH MPOOIPKY KUCHEM.
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§ 18. XiMiyHi BNaCTMBOCTI KUCHIO

4. loBegeHHsI HASIBHOCTi KUCHIO

Iligrory#iTe Tiaifouy CKIiIIKy: CIIOYATKY 3amaJlliiTh, a IOTiM 3aracitp ii.
Hoxu ckinka Tiie, BHeciThb i B mpoOipKy i3 3iOpaHmM KucHeM.

VY 3omuTi Uia IpakTUYHUX POOIT OMUIIITE CBOI CIIOCTEPEIKEHHA, CKJIa-
IiTh PiBHAHHA peakIliii po3KJamy TifpOTreH IMePOKCUAY i TOPiHHA BYTijIA
(Tairouoi ckimkm). 3amasroiiTe mpuaafd AJaA AOOYBaHHA KKCHIO.

5. @opmMyIIOBaHHSA BUCHOBKIB
3a pesyJbTaTaMU MPAKTUYHOI POOOTH 3pOOITH BUCHOBKU.
Ilpu dopmynaoBaHHI BUCHOBKIB BUKOPUCTOBYHTe BifmoBiAli Ha Taki
3alUTaHHA:
1. K Ha3muBalOTb MeToq 36MpaHHA rasis, WO BU BUKOPUCTaNM B Ui poboTi?
2. Y sKkuin cnocib MOXHa A0OBecCTH, Wo npobipKa MOBHICTIO 3aMOBHEHA KWC-
Hem?
3. Yomy anAa pobyBaHHA KUCHIO PO3KNajoOM TFiAporeH nepokcmay Kpaiie
BMKOPUCTOBYBaTK Konby, a He Mpobipky? fKy ponb BMKOHYE MaHraH(lV)
OKCUA Y UbOMy MeTofi?
4. Yn MoxHa BoOYTU KNCEHb PO3KNAZOM rifporeH nepokcmay 6e3 maHraH(lV)
okengy?

- FigporeH nepokcmpg y nobyTi Ha3uMBaloTb nepekuc 800HI0. 3a3BUYall BiH BU-
KOPUCTOBYETbCA y BUMALI 3-5%-r0 BOAHOrO po3umHy ana pesiHdekuii no-
APANVH i ApibHNX paH. MNoTpanmBLIM Ha PaHKY, rigporeH nepokcug nig Aieto
KaTasni3aTopiB, HafBHMX Y KPOBi, MOUYMHAE BUAINATA KUCEHb, AKWUIA YybOuBa€E
6aKTepii, 3aKynopte APiOHI CyauHW i 3ynuHAE KpoBoTeuy. TakoX rigporeH
nepokcna BUKOPUCTOBYIOTb Yy BUrnAgdi 30%-ro BOAHOro po3unHy nig Ha3Bolo
neprigponb.

- Kaniit nepmaHraHat KMnO, Ay»ke 4acTo 3aCTOCOBYETbCA y NOBYTi Ta MeANUUMHI
nif, Ha3Bol «MapraHuiBka». /loro BUKOPUCTOBYIOTb Y BUMAAI Ayxe po3basne-
HOro PO3UMHY ANA MPOMVBAHHA LWIYHKa B pa3i OTPYEHHSA.

§ 18. XimiuHi BNnacTUBOCTi KMUCHIO

3aranbHa XapaKTePUCTNKa XiMIYHNX BNACTUBOCTEN KUCHIO

Onucatu xXiMiuHiI BJaCTHBOCTI pPeUYOBWHM O3HAYA€E ONMCcATU il 3maT-
HiCTBh BeTymaTu B pisHi ximiuHi peakirii. Posrasguemo ximiuni BracTuBocTi
KHCHIO.
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TEMA II. KNCEHb

Kucenr — ogHa 3 HaMaKTUBHIIINX PEYOBUH. I3 IPOCTUX PEUYOBUH 34
aKTUBHICTIO BiH mocTymnaerbca Juilie ¢ropy. llle 3 Kypcy Ipupoao3HaB-
CTBa BU 3HAETE, IO KUCEHb IMiATPUMYE MUXAHHA i TOPiHHA. ¥ UymcTOMY
KHCHI fCKpaBO CIIajlaXye TJifoya CKimkKa i MOXyTh 3aiimMaTuca Oedri
PeYOBMHU, TaKi AK OEH3WH, CIIMPT, MACTUJIO.

IIpu B3aemojil peuOBUH 3 KMCHEM YTBOPIOIOThCA OKcuAu. Taki peaxIrii
Ha3UBAIOTh OKUCHEHHSM.

B3aemogia K1CHIO 3 NpoCTMKU peyvyoBMHaAMK

Binsmricte peakiiii Bzaemopmii 3 KucHeM Big0OyBaOTbCs OYPXJIUBO,
i3 BuUminmeHHAM BeJHMKOI KijmbKocTi Temiorw i cBitaa. 3aszBuyail My Ha-
3MBAEMO TaKi peakIii zopinHAM.

.\ LLIBMAKUI NpoLec OKNCHEHHA PEUYOBUHM, LLIO CYNPOBOAXKYETbLCA BULITEHHAM
“‘. BEJIMKOI KifIbKOCTi TEMMOTK i, 31€6iNbluoro, CBiTNa, Ha3nBaTb FOPIHHAM.

PoskapumMo B moiym’i CHUPTIBKM IIIMATOYOK JIEPEBHOTO BYTiJIIA
IO TIOUYEPBOHIHHS Ta BHECEMO JI0 MOCYAMHU 3 KUCHEeM. Byrijsa mpomoBiKye
ropiTu, He YTBOPIOIOUHU IIOJYM’ s, aje Habarato scKpaBile, HixK y IIOBi-
i (Man. 99a). IlpoaykTom 3ropsaHHs Byriuiag € xap6oH(IV) oxcum —
BYTJIEKUCJIUU Tas:

C + 0, =Co,T

ITomicTuMO B cTaIeBy JOKEUKY MJIA CIIAJIOBAHHA HEBEJIMKUH IIIMATO-
YOK cipku I HarpiBaTmmemo Ha cnupTiBii. CipKa cIouaTKy ILIABUTBLCH,
a TOTiM crajaxye TbMAHUM CHUHIM IOJyM M. ¥ pasi BHECEHHS JIOXKEUKU
IO IMOCYAUHU 3 KMCHEM IIOJIyM’sl cTae Habararo sckpasimum (maua. 990).
VHacIigoK 3ropsaHHS CipKH YTBOPIOETHCA 3axyniuBuii cyabdhyp(IV)
OKCHJ — CipumcTuii ras:

S + 0, =80,T

Amnanoriuno BumHHUMO 3 (ocdopom. Pochop Ha MOBITPi TrOpuUTH
BiTHOCHO aKTWUBHO, ajie 0e3 MOJyM s, YTBOPIOIOYM T'yCTi KJIyOu 6ijioro
3ayIIJINBOTO OUMYy. ¥ UYHUCTOMY KHCHi (docdop 3ropse caimydo-6iamm
moaym’ am (mas. 998). [lum, 110 BUAIIAETHC Iig yac 3ropanusa ¢ocdopy,
CKJIAAEThCA 3 HaUAPiOHiIIMMUX yacTuHOK TBepaoro ¢ocdop(V) oxkcunmy:

4P + 50, = 2P,0,

Kucenb ny:xe akTUBHO B3aemojie 3 6ararbma peuoBuHamu. [Ipuuomy,
YUM BUIIUH yMiCT KMCHIO B CyMiIli rasiB, TMM aKTHUBHIiIIe Big0yBaeThCs
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§ 18. XiMiyHi BNaCTMBOCTI KUCHIO

Man. 99. [opiHHA Pi3HNX PEYOBUH Y KUCHI:
a — Byrinna; 6 — cipkn; 8 — ¢docdopy; 2 — 3anisa

ropiHHA. 3a 3BUYAHUX yMOB 3aJli30 B MOBITPi He TOPpUTH, ajie B aTMO-
cepi YMCTOTO KMCHIO BOHO aKTHUBHO B3aEMOJi€ 3 KMCHEM. SIKIIO CUIBHO
HATPiTHM KiHYMK TOHKOT'O 3aJIiBHOTO APOTY M OMYCTUTU HOT0 B IIOCYAUHY
3 KHCHEM, TO 3aJIi30 3aliMeThCs, POBKUIAIOUN SICKPAaBi icKpu — uac- @
TuaKu posxxaperoro gepym(IIl) oxcuny (manx. 992):

4Fe + 30, = 2Fe,0,

Hesaki meTanu B3aeMOiOTh 3 KMCHEM HabaraTo akTHUBHillle, HAIIPU-
KJIam, MarHii. JKIMo migmaauTu MartgieBy CTpiuKy B IOBiTpi, TO BigOy-
IeThCA PeaKIlisd 3 YTBOPEHHAM 0iJIOro IIOPONIKY Mardiii oKcumy 3 BUIi-
JIEHHSAM BeJIMKOI KiJIbKoOCTi eHeprii y Bursaaai ceitwa (mas. 100):

2Mg + O, = 2MgO

MeHII aKTHBHI MeTaJI B3BAEMOIIOThH 3 KMCHEM He TaK OYPXJIMUBO, TOOTO
BOHU He 3maTHi ropitu. Hampukiaam, mMigb i pTyTh B3a€EMOIiIOTH 3 KHC-
HeM JInIlle Ipu cujabHOMY HarpiBamui. Tak, mpu HarpiBamHi B moaym’i
MaJIbHUKA MiZli — MeTajy 4epBOHOI'O KO-
Jabopy — yTBopioeThesa Kympym(II) okcup

YOPHOTO KOJIBOPY:
2Cu + 0, £ 2Cu0

€ meaxi meranu, HaAIPUKJAL, 30JI0TO
abo mIaTuHa, AKi B3araji He B3a€MOMIIOTH
3 KHCHEM.

3BepHiITh yBary Ha piBHAHHS peaKIliil
B3a€MOJil IPOCTUX PEUOBMH i3 KHCHEM.
Y Bcix mux piBHAHHAX y JiBi#l uwactwmHi
3amucaui ¢GopmMyJau JIBOX PEUOBUH, a B IIpa-
Bifi wactuHi — oxamiel peuoBuHu. ToOTO
B Ipolleci peakiril 3 JBOX PEUYOBUH YTBO-
poerhea oxHa. Taki peakiil Ha3zuUBalOTh Man. 100. lopiHHs
pearkyiamu cnoiyieHHs. MarHiesoi cTpiuky

3
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TEMA 1I. KNCEHb

Peakuii, y AKUX i3 ABOX NPOCTMX abO CKNagHUX PeUYOBMH YTBOPIOETHCA OfHA
~@ peyoBHa, HAa3VBaKOTb PeAKLiAMU CMOSTYUEHHS.

e ©

Y 3BarasbHOMY BUIJIAAI PIBHAHHA peakIlil CIOJIyYeHHS MOXKHA 3a-
mucaTu B TaKUU CIOCio:
A+B=C

B3aemogia KucHo 3i cknagHumm pevyoBrHaMm

Benuka KinbKiCTh CKJIAIHUX PEUYOBUH TAKOXK 3JaTHA I'OPiTHM B KUCHI.
Ilixg yac ropiHHA CKJIaIHOI PEUOBUMHU YTBOPIOIOTHCA OKCUAU BCiX eeMeH-
TiB, 3 AKUX CKJIAJAEThCA 1A peuoBuHa. Hanpukiaan, v pesyabTaTi ropiHHA
merany CH, yTBoproroTbcsa aBa okcuau: KapOou(IV) oxcmp i rizporen
okcupn (maj. 101):

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

Cipxosogens H,S — ras iz samaxom TyXJIUX f€lb — 3TOpA€ B KHUCHI
TAKO}K 3 YTBOPEHHAM OBOX OKcumiB: cyabdpyp(IV) okcumy Ta rigporen
OKCHUAY:

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

3a meBHUX YMOB i3 KMCHeM MOke B3aemogiaru raiokosza C.H ,0, —
e IIyKOp, IO MIiCTUTHCA Yy BUHOTPAAl ¥ y AeAKUX iHIIUX IIomax. ¥ Ii#

peakIlii TaKoK YTBOPIOETHCA CYMIIIl OKCHUIiB:
C.H, 0, + 60, = 6CO,T + 6H,0
Hageneni peakifii He BizoOpaskarTh yCHOTO PisHOMAHITTA XimMiuHHX

BJIACTUBOCTEH KMCHIO, MU PO3TJIAHYJIU JINITe HaBaKaAuBiIIi 3 Hux. I3 6a-
raTbMa BJIACTHBOCTSIMU BU O3HAMOMHTECS HaHaJIi.

Man. 101. lopiHHA MeTaHy Ha HadTOBMAOOYBHIN nnatdopmi
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§ 18. XiMiyHi BNaCTMBOCTI KUCHIO

I3 KNCHEM MOXYTb B3aEMOAIATM TakKoX AeAki okcmau. EnemeHTn 3i 3MiHHOW
BaJIEHTHICTIO 3JaTHi yTBOPIOBATY AeKifbKa OKCUAiB. Y LbOMYy BUNAAKy okcupg i3
HUXKYOIO BANIEHTHICTIO efleMeHTa MOXe B3aEMOJIATM 3 KNCHEM 3 YTBOPEHHAM
OoKCMAay 3 BULOK BaneHTHicTio. Hanpuknag, KapboH 3paTHMIn yTBOplOBaTH
Kap6oH(ll) okecng i kapboH(IV) okcng. Y ubomy Bunagky yagHui ras CO 3pat-

HWIA B3aEMOJIATI 3 KNCHEM 3 yTBOPEHHAM Byrnekucnoro rasy CO,:

AHanoriyHo HiTporeH(ll) okcma MoXe B3aeEMOZIATU 3 KUCHEM 3 YTBOPEHHAM

2C0 + 0, = 20,

HiTporeH(lV) okcuay:

2NO + 0, = 2NO.T

HiTporeH(IV) okcug nig Yac yTBOPEHHA BUAINAETLCA Y BUIMIALI rycTtoro 6yporo
rasy, Wo Haragye XBiCT AMCULi, TOMY NOro iHOAi Ha3nBalTb «INCAYMIN XBICT»

P
AR

BucHOBKM:

-
.

KnceHb — XxiMiuHO aKTVBHa peyoBMHa. KuceHb B3aemopie marxe 3i BCima

NPOCTUMM pPeYOBMHAMU (MeTanamm N HemeTanamu) i 3 BENMKOK KiNbKiCTio

CKNagHUX peyoBrH. baraTo peyoBMH B3aEMOAIOTb 3 KMCHEM 3 YTBOPEH-

HAM nonym's, To6To ropuTb.

2. B3aemogii NpoCTMX PEeYOBUH i3 KMCHEM € peaKkLiiMn CMONyUYeHHA, OCKinb-
KN B peakUii 3 KiflbkOX pe4yoBMH YTBOPIOETbCA ofHa. B3aemogilo peyoBuH
i3 KMCHEM Ha3nBalTb PeaKLi€l OKUCHEHHS.

3. [pwn B3aemogii NPOCTOI PEUYOBUHN 3 KUCHEM YTBOPIOETbCA OAVH OKCUA,

a Npwv B3aeMOSil CKNagHNX — KiflbKa OKCUAIB.

KOHTpONbHi 3anuTaHHA

OxapaKkTepusynte xiMiuHi BAAaCTUBOCTI KNCHIO.
Lo Take ropiHHA?

AKi peakuii € peakuiaMN OKUCHEHHA?

. fki peakuii Ha3MBaloTb peaKkUiAMK CnonyyeHHA?

pPWN S

3aBAaHHA ANA 3aCBOEHHA MaTepiany

1. [Jobepitb KoedilieHTL:

a) Li + 0, — Li,0 B) NH, + 0, 7%, NO + H,0
6) PH, + O, > P,0, + H,0 r) PH, + 0, — P,0, + H,0

2. Cknapitb PiBHAHHA peaKLUill ropiHHA TaKNX PEUYOBUH: a) antoMiHito; 6) cuni-
uito; B) cpibna.

3. CknapgiTb piBHAHHA peakuin fobyBaHHA okcuaiB Kanbuito, JliTito Ta ligpo-
reHy 3 NpoCTUX PeYOBVH.

WWWw. e-ranok. com.u;
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TEMA II. KNCEHb

4. YHacnipok B3aEMOAii KNCH0 Macoto 13,5 i3 cipkoto yTBopmBca cynboyp(lV)
okenp SO, macoto 27 T. flka maca Cipku 3ropina nif yac peakuii?

5. Y pesynbrarti 3ropsiHHA cipkoByrneuio CS, BUTPAaueHO KMCeHb Macow 24 1
i yTBOpUnuca KapboH(IV) okcua macoto 11 1 i cynbdyp(lV) okcnp macoto
32 r. Cknagitb PiBHAHHA Li€l peakuii Ta obuncniTb Macy CipkoByrneLo,
Lo 3ropis..

6. Y cknapi 6eH3nHy mictaTbcA Kap6oH i MNigporeH. AKi okcMan yTBOpIOTLCA
nig yac poboTn aBTOMOOGIIbHOrO ABUryHa?

7. YHacnipoK ropiHHA HeBigoMoi peyoBuHM yTBOpUAKCA cynboyp(lV) okeng
i Bofa. 3 AKMX eneMeHTiB MOrfia CKnagaTuca usa pevyoBuHa?

8. Y pesynbTaTi ropiHHA HEBiZOMOI PeyoBMHU YyTBOPUAUCA KapboH(IV) okecung,
BOZa 1 a30T. 3 AKMX eNeMeHTiB Morna CKnagaTnca usa peyoBuHa?

9. Y Akni cnoci6 MoxHa [OBeCTU, WO MpK 3ropAHHI MeTaHy YTBOPHETbCA
BYrfieKMCcnum ras?

10*. Ak B BBa)<a€eTe, YOMY Mif YacC rOpPiHHA AEAKNX PEYOBUH, HaNpuKIag, By-

rinnA, He yTBOPIOETbCA nonym'a?

« [ig yac noxexi B 3aKpUTOMY NpUMILLEHHi YyTBOPOETbCA KapboH(ll) okcmag —
YafHWA ra3, AKUA CNPUYMHAE TAXKI OTpyeHHA. LLo6 yHUKHYTM Hebe3dneku,
HeoOXxifHO nMopbatn Npo JOCTYN CBiKOro MoBiTPA. BinbyneTbcA [OOKMCHEHHS,
yHacnifok sKoro yagHuii ras CO nepetsoputbesa Ha Byrnekucnuin ras CO,.

« Peakuito ropiHHA marHito paHiwe doTorpadu BUKOPUCTOBYBaNM A CTBOPEHHA
CBITNIOBOro crnanaxy npu ¢otorpadysaHHi.

§ 19. lopiHHA 1 OKNCHEHHA Pe4yoBUH Yy NOBITPI

[OpiHHA pPeyoBUH Yy MOBITPI

Jltonu 3maBHA 3aMUCJIIOBAJUNCS HaJ NPUPOAOI0 TOPiHHSA PEYOBUH.
3a THCAYOJITTS HAKONWYEHHS 3HAHDb i POSBUTKY HAYKU BUCYBAJIOCS UN-
MaJIo TimoTe3, AKi HaMaraJucsa MOSCHUTHU, YOMY OJHI PEUYOBUHU TOPATH,
a iHmmi — mi. BigbiricTs i3 MuX rimores3 cbOTOMHI BUKJINKAIOTH YCMIIIKY,
a IXHe BUBUEHHA I[iKaBe TIJIbKU 3 iCTOPUYHOTO IIOTJIALY.

VYuepirie cyuacHy Teopiio TOPiHHA BUCJIOBUB (hpaHIly3bKuil XimMmik A. Jla-
Byasbe. BiH ycTaHOBUB, IIIO TOPiHHsS BiZOyBAeTbCA 3a yYacTIO IIOBITPs,
a TOYHiIlle, OJHOTO 3 MOT0 KOMIIOHEHTIB — KucHio. Kpim Toro, JlaByasne
IIOBiB, IO IIOBITPS € HE MHPOCTOI0 PEUOBMHOIO, a CYMIIIIIIO rasiB, Ta BU-
3HAYUB MOT0 CKJAaI.

3 ycix rasis, IO MiCTATBCA y CKJAMi IIOBITPA, TIIBKM KHCEHDb IIin-
TpuMye ropinHa. ['opiHHA peyoBUH MOKe BimOyBaTucsa 3 Pi3HOIO IIBUJI-
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§ 19. TOpPiHHA 1 OKWCHEHHA PeYoBWH Yy MOBITPI

BupaTHun dpaHLy3bKuiA Ximik. I3 paHHiX pokiB BUAB-
nAB UiKaBicTb Ao ¢i3mKmM Ta Ximii. [JoBro BYBYaB ropiHHSA
PEYOBVH, MepLINM YCTaHOBUB, WO B FOPiHHI Ta AMXaH-
Hi 6epe yyacTb KuceHb. LLlo6 goBectn cknag anmasy, y
CKNaguviHy 3 Apy3AMU KYNUB BESIMKUI diaMaHT i cnanvs
110ro, UMM [OBIB, WO afMa3n CKIafalTbca 3 atoMiB Kap-
60HYy (man. 102). BigkpriB 3akoH 36epeXeHHA Macu pe-
YOBMH Yy XiMiYHMX peakuiax. [loBiB, WO KMNCeHb i meTanu
€ NPOCTUMM PEeYOoBMHAMM, a BOAA — CKNagHot. Ha Tton
yac Ximiku BBakanu ii NPOCTO0 PEeYOBUHOLD, OCKINIbKU He
Mornu i po3KnacTu. 3anpoBagmB y Ximii cMcTemy nNprcBo-
I0BaHHA Ha3B PEYOBMHAM, WO FPYHTYETbCA Ha IXHbOMY
cknagi. [laB cyyacHi Ha3Bu 6araTbom enemeHTam.

AHTyaH JlopaH
JlaByasbe
(1743-1794)

KiCTIO 3aJIe’KHO BiJf aKTMBHOCTI PEUOBMHM Ta BMIiCTYy KMCHIO y IIOBiTDi.
AxXTUBHI peuoBuWHU, Taki AK ¢ochop, mMeTaH, MarHiil TOIO, 3TOPAIOTH
nysxe mBuako (MaJs. 103). MeHIIT akTUBHI peYOBUHN, HAIIPUKJIAL, IIYKOD,
3TOPAIOTH IOBiJbHIiIIE.

IcToTHO Ha aKTWMBHICTHL TOPiHHA BIIJIMBA€ BMICT KHCHIO B IIOBiTpi.
Ax6u B moBiTpi MicTuaoca mentre Hik 15 % KucHIO, TO TOpiHHS GYyJIO
0 HeMOKJIUBUM. A AKOM BMicT KucHio mepesuiiniyBaB 30 %, To 6yao 6
IysKe CKJIQJHO 3aracUTU BOTOHB. ¥YCi JepeBa Ha HAIiM IJaaHeTi 3ropinam
0 y pes3yJbTaTi JiCOBMX MOKeK, SAKi Morjia 0 3aracuTu TiJIbKHU IYiKe
CUJIbHA 3JIMBA.

Aute roJsioBHe, 110 TTPU TOPiHHI BUAiAAETHCA OaraTo TemaoTu (eHeprii),
AKY MOYKHA BUKOPHCTOBYBATU IJIA BJIACHUX IOOYTOBUX i MPOMMUCIOBUX
morpeb. A Tako)K IIpU TOPiHHI BHUIIJNSAETHCA CBiTJIO, i WacToO Ieil mpoillec
CYIPOBOAKYETHCS YTBOPEHHAM MOJIYM’d.

Man. 102. lMpucTpin, Ha AKomy JlaBya3be Man. 103. lopiHHA MeTaHy BifOyBaeTbcA
CnanamB anmas y COHAYHUX MPOMEHSAX, JOCUTb LWBMUAKO 3 YTBOPEHHAM Monym's
OOBIBWW NOro XiMiYHUI cKnag i BUOINEHHAM Tennotn
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TEMA II. KNCEHb

[ToBinbHE OKMCHEHHA

Bsaemogia peuoBuH i3 KHCHeM MOJKe BigOyBaTucCs IIOBiJIbHO, 0e3 II0-
MiTHOrO BHIiJIeHHS TeILJIOTU. ¥ IIbOMY BUIIAAKY TOPiHHS He cIocTepira-
erbesa. Taki mpollecu Ha3sWBAIOTh NOGIAbHUM OKUCHeHHAM. Hampurmaan,
3aJ1iz0 mpu 30epiraHHi Ha MOBiTPi ITOBIJILHO IIEPETBOPIOETHCA Ha PYAUI
TOPOIIIOK ipiKi, IIT0 YMOBHO MOXKHA ONMNCATH PiBHAHHAM:

4Fe + 30, = 2Fe,0,

MNoBinbHe OKMCHEHHA — Lie NpoLeC NOBINIbHOI B3aEMOZiT PEUOBUH i3 KUCHEM
~@ 6e3 yTBOPEHHA NONYM'A Ta BEAVKOI KiflbKOCTi TEN0TW.

e.‘O

IloBinbHe OKHCHEHHS BiApisdHsgeTbCcsa Big TOpPiHHS BimcyTHicTIO
MOJyM’sl Ta TPUBAJIiCTIO mepebiry. ¥ MOBCAKIEHHOMY JKUTTI Ay:Ke dac-
TO TPAILIAIOTHCSA ob0uaBa mporecu. Mu posmajaemo OaraTts B Jici,
CIIAJIIOEMO NPUPOMHHUII ras abo ApoBa B medi i crmocTepiraeMo ropiuus.
IIpomecu moBiJIBHOTO OKMCHEHHA He TaKi HOMIiTHiI, aje TpPAIJISIOTHCS
He MEHII pPigkKo. Yci Mm cTHKajaucAa 3 THUM, [0 MeTaliuHi mpeaMeTn
i3 yacoM ThMAHIIOTH — BKPUBAIOTHCA MIapOM OKCHUIYy. ¥ CBiKill Ko-
OuIlli ciHa MOKHAa BiUyTH TEIJIO Ta 3amaxX PEYOBUH, IO BUIIIAIOTHCS
mig yac mpiHHA Bojioroi TpaBu. Uepes I[I0 TEMJOTY CiHO HaBiTHL MOKe
dantuATucA. [IpiHHA Ta eHUMMsA — TPUKJAAU TOBIIBHOTO OKWCHEHHS
PEYOBUH y IPHUPOIi.

IIporecu ropiHHA I MOBiJIBHOTO OKMCHEHHS MOMKYTH IIEPEXOIUTU OTUH
B OHUII: [poBa B O6ararTi, IO IIePEeTropijio, e AKUNUCh Yac ITPOJOBIKYIOTh
TIiTH, 1 HABIAKH, TJIIIOUYNHA CipHUK, KUHYTUH y Jici, MOXKe CTaTu IPUYIM-
HOIO BeJIuKol moskeski. Ha migmpuemcTBax mpocoueHe MacTHUJIOM TaHUip’ s
micyig oOTUpPaHHS BepCcTaTiB 3a00POHEHO HAKOIIMYYBaTHU B KyIlaX. ycepe-
IVHI TaKol KyI¥ IPOIIECH ITOBiJIBHOTO OKUCHEHHSA 3 BUALIEHHAM TEIJIOTU
HACTiJIBKY MigBUINIYIOTH TEMIEePaTypy, III0 MOKe BigOyTucs caMmol3aiiMam-
HaA. [loBiIbHE OKMCHEHHS 3JaTHE 3a IIEBHUX YMOB IIepeliTH B TOPiHHAI.

Bnbyx

3a meaKUX YMOB TOpPiHHA MOJKe BimbyBaTucsa TaK IIBUAKO, IO pe-
yoBMHA 6ulOyxaec. 3asBuuail 1e Bifi0yBaeTbCcs, SKIMO rOploYa pPEeUYOBHHA
ny:xe moxpibuena. Hampukiam, GOPOIIHO I'OPIOYOI PEYOBUHOIO HA3BATHU
CKJIQHO, aJie Ha OOPOITHOMEJNbHUX 3aBOJAX TPAILISINCS BUMALKN, KOJU
oysKe OpiOHO 3MeJsieHe OOPOIITHO, 3aBHCJE B IIOBiTPi, BMOyXaJyio Bim He-
BeJINKOI iCKpH.
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§ 19. TOpPiHHA 1 OKWCHEHHA PeYoBWH Yy MOBITPI

Bubyxatu mMoKyTh cymimii Kwuc-
HIO 3 AeAkuMu razamu. Cymim Kuc-
HIO 3 BOJHEM Yy CIiBBigHOIIEeHHI 1:2
HA3UBAIOTH «2pumyuuil za3». Bin Bu-
Oyxae Bij HaWMeHIIIOI iCKpu 3 yTBO-
peHHAM Boxu (Mmain. 104):

0, + 2H, = 2H,0

Bubyxatu MOKyTh cywmimii mpu-
poaHoro rasy abo BYTiJILHOTO IIWJIY
3 moBiTpAM. Och YoMy HEOOXimHO cTe-
JKHUTHU 3a CIPABHICTIO Ta30BUX ILJIUT
i rasoBux TPyOOIIPOBOAiIB, AKi poaTa-
IIOBaHI B 3aKPUTUX NPUMIIEHHAX. Man. 104. Bubyx anpunxabna «iHaeH-
[ITaxTy MOCTIAHO MPOBITPIOIOTHCS T10- 6ypr», HaNOBHEHOIO BOAHEM, Bif iCKpw
TYKHUMHJ HacoCaMU He JINIIIE IJIS TOTO,

100 y HUX JIeTIlle JUXaJiocsd, aje i AJs TOTo, 11100 3MeHIITUTY 40 0e3lMeUHnX
MeJK YMICT PYJHUKOBOTO ragy (MeTaHy), 10 BUIIAETHCA 3 BYTiJBHUX IIIAPiB.

Ha BenTumasax i TpyOompoBomax, AKUMU HOLAETHCA UYUCTHUII KIUCEHb,
He IIOBMHHO OyTU HABiThH ciimiB mactuiaa. MacTtuiio, mofapiOHeHe Ha Kparnii
B IOTOIIi KMCHIO, CTa€ BUOYXiBKOIO BeJMUEe3HOI PYHHIBHOI CHMJIH.

3BuuUaiiHa THUpca, IpPocoUeHa PIAKUM KIUCHeM, CTae BUOYXOBOIO pe-
yoBmHOI. CyminTi mopucTmx roproumx MaTepiaiB i3 pigKuM KUCHEM —
OKCUJiK8imMmuU — 3aCTOCOBYIOTh fAK BHOYXiBKYy IIifi uac HpOKJamaHHI
TyHeJiB, OymiBHUIITBA mam0, i uyac BHUAOOYBaHHSA Pyau abo0 KaMeHIO
B Kap’epax.

YMOBW BUHUKHEHHA Ta nepebiry peakuii ropiHHA

PosrasmeMo, Bif 4oro 3ajie;KUThL IIe-
pebir peakriii ropimuns. Y mepiry uepry
IJisi BUHMKHEHHSI TOPiHHA HeoOXigHMi
KOHMAaKm 20pio4ol Peuo8UHU 3 KUCHEeM.
SKIIo B 3aKPUTOMY HPOCTOPi TOPUTH IIEB-
Ha PeYOBUHA, TO KUCEHb MIBUAKO BUTPaUa-
€ThbCA i TOPiHHA IPUIMUHAETHCA. ToMy mIsa
OiATPUMKM Oe3lepepBHOrO T'OPiHHA B Ie-
yax i KamiHax OyIyIOTh BUTSKHI TpyOm
(mazn. 105). Harpiti mpoayKTu 3TopsaHHS
JIeTIII 3a IOBiTpA I HmigifiMaroThCS Bropy,
a Ha IXHE MicIlle HaJIXOIUTh CBiKe MOBiTp4, Man. 105. bygosa KamiHa

3
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TEMA II. KNCEHb

Man. 106. Mixy gna HarHiTaHHA NOBITPA B NMOAyM'A A1A NiABULLEHHA NOro TemnepaTypu

3a0e3meuyouyn HaAXOIKeHHA KUCHI0. YuM BHUIIOI0 € TpyOa, TUM CUJIbHIiIIA
Tdra HMOBITPsS U TMM aKTUBHIiIle BigOyBaeThbCA TOPiHHA.

IuTeHCUBHICTL FOPiHHA 3aJI€XKUTH Bil BMiCcTy KUCHIO B IToBiTpi. Tomy,
100 TiABUIIUTH TEMIIepPaTypy HOJyM’ d, Yepe3 HbOr'0 IPOAYBAIOTh IIOBiTPA
abo momaroTh yuctuil KuceHb (Mas. 106). Ilum npuitoMoM KOPUCTYIOTHCA
KOBaJIi, Ta303BapHUKMU, METAJIyPTU, CKJIOBapu. MOKJINBO, B TaKOK HUM
KopucTtyBaJsiuca. IIpuragaiite, 1mio6 pos3maauTu OGaraTTA Ha IiKHIKY, BuU
HarHiTaeTe MOBiTpPA Ha ApPoBa, AKi BiKe 3alHAJUCH.

IITe oxHiero yMOBOIO T'OPiHHA € Te, IIIO PeY08UHA MAE OYymu Hazpimoro,
0o memnepamypu 3aiimarHs. HaBiTh AKIIO peuyoBMHA Ma€ 3JAaTHICTH T'0O-
piTu, BoHA He 3aliMeThCs, IMOKHU ii He Harpitum. Hampukiaan, mamip cma-
Jaxye Ha mosiTpi B pasi marpisamusa go 230 °C, a 6eHsun Tpeba Harpitu
no 300 °C. 3asBuuaii AJA OOCATHEHHS TeMIIepaTypH 3aliMaHHA PEYOBUHY
OigmaaTh. PeuoBuHa, IO 3aliHAJACH, IIPOJOBIKYE TOPiTHM caMOCTiii-
HO, OCKiJIbKUW B IIPOIleCi TOPiHHS BUMIJIAETHCA BeJMWKA KiJbKiCTH TeILIo-
TH, 3aBAAKU AKil ITOCTYNIOBO HarpiBaeThCcA HACTYIIHA MOPIiA PEUOBUHU.

Temmeparypa 3aiiMaHHA AeAKWUX PEUYOBUH OJIM3bKA MO0 KiMHATHOI.
Taki peuoBMHU cHaJlaxylOTh Ha IOBIiTpi camocriiiHo, 06e3 HarpiBaHHA.
Ile aBumie HasWBAOTH CcAMO3AUMAHHAM. IIo0 caMO3aIMHCTHUX PEUOBUH
HaJIeXKUTh Oinuii gocdop, TomMy ioro He MOKHa 30epiratu Ha moBiTpi,
a TiJIBKM TOif IIapoM PigWHU.

Orike, IJid 3afiMaHHA TOPIOYMX PEUYOBUH HEeOOXiHi ABI ymMoBuU: mocTym
KNCHIO Ta HarpiBaHHA PEUYOBHHU 0 TEMIepATypu 3aliMaHHA. | HaBOaKwM,
IJIS TOTO 100 3aracuTy IpeaMeT, AKUHA roOpUTh, Heo0XigHO ab0 0XOJIOAUTI
ioro, abo0 MPUOUHUTHU OOCTYI KHCHIO JO HBOTO.

E
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§ 19. TOpPiHHA 1 OKWCHEHHA PeYoBWH Yy MOBITPI

[aciHHA nonym’a

YHacTo nssa raciHHSA BOTHIO BUKOPHCTOBYIOTH BOAY. BoHa mepemniko-
IKa€ IOCTYITy MOBIiTPA W OXOJIOAKYE IPEeaMeT 3aBIAKU BUIIAPOBYBAHHIO.
Aue € peuoBUHU, AKi He MOKHa racuTu BoJoio. o HUX HajeXaThb JedKi
metanu (Kajifi, HaTpiil), AKi caMi aKTUBHO B3a€MOIiIOTH i3 BOJ0IO, IO
MOJKe TiJIbKU IIOCUJINTHU IIOKeXKy. He MoKHaA racuTm BOJOIO U JOedaKi
opraHiuHi peuoBHMHM, TaKi K OeH3UH, rac ToIimo. BoHu Jeriii 3a Boxy,
TOMY B pasi cmpobu 3aracuTu iX BOJOI0 BOHU CILIMBAIOTh HA IOBEPXHIO
Ta IMIPOAOBIKYIOTh TOPiTH, MOINUPIOIOYM MHOJYyM S Ha CyCiaHi miaAHKH.
TakoyK He MOKHA TaCUTHU BOJOIO0 MOKEIKY, IO CIIPUUYMHEeHa HeCIPaBHUM
€JIeKTPOoOo0IaTHAHHSIM.

HattedexTuBHimuii cnocib raciniga moaym’ s, SKUH BUKOPUCTOBYETHCS
B Ximiunmx JgabopaTopifax,— Ie 3amo0iraHHA AOCTYIYy IIOBiTpA 3a HOIO-
MOT'OI0 IIiCKY, HiHM, BOrHEracHMKiB a0o chmemiaJbHHX IYIKUX TKaHWUH,
HaIpuKJanm, azbecroBux (maa. 107).

Ha mpunwHeHHI MOCTyny KHWCHIO I'DYHTYETHCA Aif BYTJIEKUCIOTHUX
BorHeracHukiB (maa. 108a, c. 142). I3 BiAKpUTTAM BEHTUJIA CTUCHEHUM
OiJl TUCKOM BYTJIEKMCJIUH T'a3 HAAXOAUTH y 30HY T'OPiHHS Ta IIepPeKpPUBac
IOCTYH KUCHIO 0 TOPIOYO0i peuyoBMHY (caM BYTJIEKUCJIUN ra3 He MiATPUMY€E
TOpPiHHSA). 3BUUANHO K, BYTJIEKUCJUH ra3 IITBUAKO BUIIAPOBYETHCH, aje 3a
el HeBEJIMKHWU Yac PeYOBMHA BCTUTAE OXOJIOHYTHU i BiKe He 3aropsaeThbedA
3HOBY. ¥ m0OOyTi yacTillle BUKOPHCTOBYIOTHCS KMCJIOTHI a00 IIOPOIIKOBI
BOTHETaCHUKM. ¥ KHCJIOTHHX BOrHeracumkax (maJs. 1086, c. 142) Byriie-
KUCJINI Ta3 yTBOPIOETHCA B Pe3yabTaTi XiMiuHOI peakItii cogu 3 KucaoToxo,

a 6 8

Man. 107. laciHHA noxexi niHoto (a) Ta Bogoto (6); (8) — cyBill a36ecTOBOI TKAHMHN

/]
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TEMA II. KNCEHb

CKpanneHuin
BYrnekncnmm

ras

CndoHHa

TpybKa

Konba
3 KMCNOTO

Po3unH cogun
3 niHoyTBOPIOBayYem

a 6

Man. 108. BorHeracHuKn: a — BYINeKUCNOTHUI; 6 — KUCIOTHUI

a TTOPOIIKOBI BOTHETaCHUKHY PO3KUIAIOTE CIIEIiaJbHUI IIOPOIIIOK, AKUH, II0-
TPAILISIOUN B IIOJYM 5, PO3KIANAETHCA 3 YTBOPEHHSIM BYIJIEKKCJIOTO rasy.
VY momalnHix ymoBax, I[00 3aracuTu IpeAMeTH, siKi ropsaThk, abo omar,
10 3aWHABCA Ha JIOAWHI, CJi HAKUHYTU KOBAPY, INy0y, KHMJIUM abo IIo-
KPHUBAJIO Ta IMiJILHO 3aTOPHYTHU, 1100 TPUIUHUTU AOCTYII HOBIiTPA.

[opiHHA — wWBMAKNIA Npouec B3aEMOAIT PeyYOBMHM 3 KWCHEM MOBITPS,
O CYNPOBOAXKYETbCA BUAINEHHAM TeNaoTW 1 YTBOPEHHAM nonym’a. [na
BUHWKHEHHSA TOPiHHA HeobXigHi AOCTYN NOBITPA i HarpiBaHHA PEUYOBUHY
[0 TemnepaTypu 3aliMaHHsA.

MNoBinbHe OKMCHEHHA — Lie npouec NoBiNbHOI B3aEMOSil PeUOBMHM 3 KUC-
HeMm. BoHO BiiGyBa€TbCsA 3 MOBIMIbHUM BUAINEHHAM TennoTu i 6e3 nonym'a.
3a NeBHUX YMOB MOBiflbHE OKUCHEHHA MOXe MepexofuTy B FOPIHHA i Ha-
BMaKw.

Brnbyx — TakoX peakLif OKUCHeHHs. Ha BigmiHy Big ropiHHa, BiH Bigoy-
Ba€ETbCA Ay»Ke LBMUAKO, a TennoTa (eHepris), WO BUAINAETbCA, CMPUYNHAE
PYHYBaHHA.

[nAa NpUNVHEHHA ropiHHA HeobXigHo, Wob He 6yno xoua 6 ofHiel 3 ymoB
MOro BMHWMKHEHHSA. [InA Lboro HeobxifgHO abo oxonoauTy nanawdy peyo-
BMHY, @60 NPUNMHUTL AOCTYN NOBITPA.

KoHTponbHi 3annTaHHA

1.
2.

AKi yMOBW HeoOXifHi ANA BUHUKHEHHA FOpPiHHA?
LLlo cninbHOro mix npouecamu ropiHHA, AUXaHHA Ta THUTTA?
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§ 20. 3acTocyBaHHA KucHio. Mpobnema uuctoro nositpa

71 3aBAaHHA ANA 3aCBOEHHA MaTepiany

!;1.

10.
11%,

Y npoueci ropiHHA peuyoBuH Gepe yuyacTb nmwe 1/5 ob’emy nosiTPS.

- [a3, AKNIN 3anMWaeTbCA NiCNA NPUMNWHEHHA FOpiHHA, JlaBya3b€e Ha3BaB «a30T»,
O O3HAYAE «OE3KUTTEBUIN».

» 3a vaciB KuiBcbKoi Pyci moxexxy, Wwo Tpannanaca Big 611MCKaBKK, He MOXHa 6yno
racuTy BOgoto. Takuii BOrOHb BBaXKaBCA HOXECTBEHHMM, | OFO racuiy MOSTOKOM.

LLlo cninbHOro i BigMiHHOrO MiXK MpouecaMmn rOpiHHA, MOBINIbHOIO OKUC-
HeHHA Ta BUByxom?

[isHariTeca 3a AOBIAHUKOM, sKi 3 aTMOCPepHMX rasiB nerwi 3a noeiTps;
Ba’Kui 3a MoBiTpA.

MoACHITb CYyTb NOHATTA «TeMnepaTypa 3aliMaHHAY.

Mpine nucta abo CiHO Ha MOBITPI MOXYTb cnanaxHyTU. MOACHITL Yomy.
Yomy AnA raciHHA nanalounx npegmeTiB MOXHa BUKOPUCTOBYBATW LYMKY
KoBapy?

O6uncniTh, KA Maca KMCHIO MICTUTbCA B OAHIN 3 KiMHAT BallOl KBapTUPW.
Ik BM BBa)aeTe, YoMy B MOBITPi rOpPiHHA BiAOYyBa€eTbCA MOBIMbHille,
HI>K Y UNCTOMY KUCHI?

Yomy Tritoui BYrMMHKM 6GaratTa crnanaxyloTb ACKPaBMM MONYM'AM, AKLLO
Ha HUX CMMIbHO NogyTn?

AKNI XiMIYHUI NpoLlec € OCHOBOID: a) PYNHYBaHHA AEPEBUHU B pasi Tpu-
Banoro 36epiraHHaA; 6) 3MeHLEeHHsA MiLHOCTI opary 3 6aBOBHM, JNIbOHY
Ta WOBKY i3 YacoM; B) CaMOpO3irpiBaHHA BOMIOrOro 3epHa B 3ePHOCXOBULLI?
Ym MOXHa BMKOPWCTOBYBATU TEPMIH «MOJMeKysna MoBiTpaA»?

AIK BU BBaXkaETe, AKY OYHKLi0 BUKOHYIOTb @30T, KUCEHb, BYFNeKUCNN ra3
i BogAHa napa B atmocoepi 3emni?

§ 20. 3acTocyBaHHA KucHio. NMpo6nema uncroro nosiTpa

MNpurapgante cknag nosiTpa 3a §15.

3aCTOCYBaHHA KUCHIO

3acToCyBaHHA KHCHIO I'PYHTYETLCS HA MOr0o 3JATHOCTI IMiATPUMYyBaTH
Iporecu AWXaHHA i ropinHaA. BenwmuesdHa KiJbKiCTh KMCHIO, IO YTBOPIO-
€ThCSA B HNPUPOLi, He Ha HiATPUMKY AUXaHHS JKUBUX opramismiB. OcHo-
BHa Maca KHCHIO, KNI BUPOOJSETHCSI B IPOMMCIOBOCTI, BUTPAUAETHCA
IJis IPUCKOPEHHS IIPOIleCiB OKUCHEeHHSI.
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METANYPTINHA NMPOMUCIIOBICTb
Besnuka KinbKicTh KHUCHIO BUKOPUCTOBYETHCA NIPU BU-
MJIABJIAHHI YaByHY i crajyi. BayBanHA B AOMEHHY IIiu
3baraueHoro KMCHEM IIOBiTpsS IMiABUINyEe TeMIepaTypy.

XIMIMHA MPOMUCJIOBICTb
Kucenb BHUKODPHCTOBYIOTH Ha XiMiuHUX B3aBomax
I BUPOOHUIITBA OKCHUIIB i KucaoT (cyiabdaTHoi,
HiTpaTHOI, OIITOBOI Ta iHIIUX).

PI3BAHHA | 3BBAPIOBAHHA METAJIB
ITanuBHi rasu npu ropiHHi B YucTomMy KUCHI
IaloTh BUIIY TeMIepaTypy moaym’ . IIpu ta-
Kili TeMmepaTypi miaaBuThCcA 6araTo MeTAJIiB.

BUMNTABNAHHA CKNA

Kucens 3acTrocoByeThca B pPisHOrO pony
aJIbHUKAX, IPU3HAUEHUX [AJIS CTBOPEHHS
BHUCOKOI TeMIlepaTypu B IIpolieci BUILJIAB-
JAHHA CKJAa.

PAKETHE NANNBO

Pigxuit KuceHb BUKOPUCTOBYIOTH SIK OKUC-
HUK y PaKeTHUX ABUTYHAX i pPaKeTOHO-
ciax.

MEJULMHA
Y MemunuHi KHCEHBb 3aCTOCOBYIOTH IIpU
nopyineHHi QyHKHNiII guxaHHA, y pasi
HEeJOCTATHHOTO IIOCTAYAHHA TKAHWH KIC-
HeM, IJIs aHecTesii ToIrmo.

BUBYXOBI PEHOBUHW
Pigkwuit K1iceHb BUKOPUCTOBYIOTH JIJI BUTOTOB-
JIeHHA BUOYXOBUX CyMilllei — OKCHJIiKBiTiB.
¥ pasi ix mignanatoBaHHS TOPiHHSA BigOyBaeThCs
MHUTTEBO 3 BUIiJIEHHAM BeJINKOTO 00’€My rasy-
BaTUX HNPOAYKTIB.

niaoTPUMKA OUXAHHA B YMOBAX HECTAYI KUCHIO
T'agyBaTuili KuceHb 3aCTOCOBYETHCA IJA MiATPUMKU
IUXaHHS B CEPENOBUIINI 3 HETOCTATHIM yMicTOM Kwuc-
HIO: IJIs IUXaHHS BOJO0JIA3iB, IIIaXTapiB, MOMKEKHUKIB,
JHLOTYNKIB i KOCMOHABTIB.
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§ 20. 3acTocyBaHHA KucHio. Mpobnema uuctoro nositpa

MNpobnema yncToro NoBiTpA

Ckian moBiTpsA Ha moBepxHiI 3emuri Mmaiiyke cranuii. Jluiime BHCOKO
B ropaxX YMiCT KHCHIO B IIOBiTPi 3MeHINTYEeThCA. AJie BHACIITOK IPUPOITHUX
ABHUIIL ab0 AisIJIbHOCTI JIIOAWHY CKJIAM IIOBiTPsS MOXKe iCTOTHO 3MiHIOBaTHCSH,
110 IPU3BOAUTL OO0 HOro 3a0pyaHeHHsA. 3a0pyAHEHUM IIOBITPAM Bakue
IUXaTH, POCJUHU IMOTJINHAIOTH 3a0PyAHIOIUiI PEUYOBUHU M MOYKYTb CTATH
OTPYHHUMMU, HASBHICTL IIeBHUX PEUYOBUH Y MOBITPi CIPUUMHSAE KHUCJIOTHI
IOIIi, SKi 3arpoKyIOTh HABKOJHUIITHLOMY CEPEIOBUIIY.

OcHOBHMMU IIPUPOSHUMHK 3a0pyaHIOBAaYaMHU IIOBIiTPA € BYJIKaHWU.
Ilig yac BuBep:KeHHS BOHU BUKUJIAIOTH MiJbBAOHM TOHH MNHJY Ta BYTIJe-
KMCJIOTO 1 cipumcToro rasiB, IO IOIIUPIOIOTHCA Ha THCAYL KiJoMeTpiB.
Hanpuriaazn, yHacIiZoK BUBepsKeHHsA ByJKaHa BEiad’araaiiokyaib B Ic-
aaugii 8 2010 pori Ha aBa Micsaii 0yJ10 oOMerkeHO IIOBiTPAHE CIIOJIyUYeHH
Maii)Ke B yciii €Bpomi uepes 3sHAUHY KiJbKicTh momesny B moBiTpi. Oxpim
TOT'0, IPUPOSHUMU 3a0pyAHIOBAUAME IIOBITPS € BeJIMKIi JIicoBi Ta cTemoBi
TMOXKEJKi, MUJIOK POCJWH, & TAKOXK BUJIJIEHHS TBapWH.

Ane Halbinpllle Ha CTaH MHOBITPA BIJIMBAE TEeXHOTE€HHA isIIbHICTDH
JoguHA. ABTOMO0OiII, TpakTOpM, JiTaKX IOPIUYHO CIAJTIOIOTH MiJbHOHHI
TOHH THaJInBa, HA TEIJIOBUX €JEeKTPOCTAHIIIAX CIAJIOITh Mas3yT i BYTiJ-
Jd, a Ha OPOMUCJIOBUX HiAOPUEMCTBAX — MIPUPOSHUNA ras. YHACIITOK
IBOTO B IIOBiTPA BUAIIAIOTHCA BYTJIEKWCIUU i cipumeTwmii rasu, OKCUAU
Hitporeny Torrio.

Hnsa BupimeHHA mpo0JieMU YMCTOTO IOBITPSA HEOOXiTHO BUKOPUCTO-
BYBaTH €KOJIOTiUHO YKCTe MAJNBO (€TUJIOBUII CIIUPT, BOAEHDb, 010413€]b),
YIIPOBAI;KyBaTU «3€JIeHi» TEeXHOJIOTII Ha IiAIIpumeMcTBaX i BUKOPUCTOBY-
BaTH BiJHOBJIIOBaHi [IKepejia eHeprii.

BucHOBKM:

.-’-\,\_.

(‘\

A\
Z’ g\ 3acTocyBaHHA KUCHIO IPYHTYETbCA Ha NOro BNAaCTMBOCTAX. 34aTHICTb Nig-

- TPVMYBaTK FOPIHHA BMKOPUCTOBYIOTb AN CMantoBaHHA ManavBa B pakeTax
i Pi3HMX ManbHUKaXxX. 34aTHICTb KMUCHIO NiATPUMYBATU AVXaHHA BUKOPWUC-
TOBYIOTb MOMEXHUKM, IbOTYMKMN B TUX YMOBAX, KON AUXaHHA YTPYAHEHe.

" KoHTponbHi 3anuTaHHA

9 1. [Mepenivitb ranysi 3aCTOCyBaHHA KNUCHIO.
2. Ha AKMX BNacTUBOCTAX KUCHIO FPYHTYETbCA MOrO 3aCTOCYBAHHA B TeXHiLli
Ta NPOMUCIOBOCTI?

" | 3aBpaHHA AnA 3aCBOEHHA MaTepiany

1. Cknagitb piBHAHHA peakLii ropiHHA 3ani3a 3 yTBopeHHAM depym(lll) okcu-
—_— ay Fe,O,.
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TEMA II. KNCEHb

2. be3 ixi noguHa moxe NpoxmTn 6nmnsbko Micsuda. bes Bogn — Kinbka AHiB.
CKinbKun vacy nofgrHa Moxe NpoXuTn 6e3 KnucHio? Yomy?

3. Yomy nig yac BMKOHaHHSA BaxKoi $i3nyHOI po6OTN AUXAHHA NIOGUHN CTaE
yactum i rnnboknm?

4. Y niopuHu, saika nepebyBae B po3cnabneHomy cTaHi, 06'em BAMXY CTaHOBUTb
6nm3bko 0,5 n nogiTpA. CepenHa YacToTa AnxaHHA — 16 BAMXIB 3a XBUAU-
Hy. O6uUMnCniTb, AKMIN 06'EM NOBITPA NIOAUHA B CepefHbOMY BAMXAE 3a AOOY.

5% TpoeKT N2 6 «[1pobnema 3abpyfHEHHA NOBITPA Ta WNAXM Ti BUPILLEHHSA.

6.* TlpoeKkT N° 7 «3miHa KOHLeHTpaLii Byrneknciioro rasy B KAacHin KimHaTi
nig Yyac 3aHATb».

§ 21. Konoo6ir OkcureHy B npupogi. bionoriuHa ponb KucHio

MMOHATTA NPO KONOOoBIr XiMiYHNX enemeHTiB

Maiike BCi eJleMeHTH i peUOBMHU B IPUPOAL 3AiHICHIOIOTH KOJOOOIr.
I3 Kypcy mpupomo3HaBCTBAa BaM BiKe 3HAMOMMUIM KOJIOO0IT BOAM B IIPUPOIi:
BOJIa BUIIAPOBYETHCA 3 OKEaHiB, popMye xMapu, a IOTiM, BUIIaJal0UYMl Ha
3eMJII0 V BUIJIALL TOINY, 3 BOAOIO PivOK 3HOBY morpamasde y CeiToBuit
okean. Tak caM0O MOXYThb 3[IiMCHIOBATH KOJIOOOIr i aromMmu pisHuX eJe-
meHTiB. TinbKU aTOMU, 3aBAAKY XiMiUHUM IIpOIlecaM y *KHUBill 1 HEXKUBiH
IIPUPOJi, IOCTYIIOBO IEPEXOAATH 3 MOJIEKYJ OOHUX PEUOBUH B iHIIi. Ymep-
I1e BUeHHA IIPO KOJIOOOIT aTOMiB eJIeMeHTiB y IPUPOi CTBOPUB BUAATHUMN
YKpaiHCBKUI Ta POCINCHKUIN YUYEHWU, MEepPIInil mMpesuAeHT YKpaiHChbKOI
akanmemii Hayxk B. I. Bepuaacbruii.

BupgaTtHUN pocCincbKUI i YKPaiHCbKWI YYeHU, akage-
Mik MeTepbyp3bKkoi akagemii HayK, nepwuii npe3naeHT
YKpaiHcbKoi akageMii HayK. OCHOBHa HayKoBa AifAfbHICTb
BepHagcbkoro nos'A3aHa 3 MiHepanori€l. 3aCHOBHUK
reoximii, 6ioreoximii, pagioreonorii. ABTop npaub i3 o¢i-
nocodii NPMPOAO3HABCTBA, HAYKO3HABCTBa, TBOPELb
yUYeHHA npo 6iocoepy Ta Ti eBonoLilo, NPO BRAAWB fi0-
OVIHV Ha HaBKOJIMLUHE CepefoByLe i MPO NepeTBOPEHHS
cyyvacHoi 6iochepn Ha Hoochepy — cdepy po3ymy.

Mepwmm Bif3HauMB BeNMYE3Hy POJib XMBUX OpraHi3-
MiB y KONoo6iry, KOoHUeHTpauii i po3citoBaHHI XiMiYHUX
enemeHTiB. Ha 110ro gymky, BUpianbHNM YAHHUKOM PO3-
BUTKY 6iocdepu Ma€e cTaTi po3ymoBa AiASIbHICTb NOAVIHN.

Bonogumup IBaHoBUY
BepHapcbKkuin
(1863-1945)

n
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§ 21. Konoobir OkcureHy B npupogi. bionoriyHa ponb KncHio

3B'A3yBaHHA aToMiB OKCUreHy B iHWI CNONyKn

Kucenp € omHieo 3 HaWBaKJIMBIMINX pPEeUOBMH Ha 3eMJi, dKa 3a-
Oe3meuye MOYKJMBICTH iCHYBaHHA »KuUTTA. Maiizke Bci :KuBi opranismm
BUKOPUCTOBYIOTh KMCEHb HJIA AWUXAHHA, 1 JIMIe JedAKi MiKpoopraxisMu
MOJKYTh icHyBaTu 6e3 HBOTO.

YoMy X KHCEeHb TaKMU HeoOXimHWiH mad sxuBux opranismis? Ilim uac
OKVCHEHHS OPTraHiYHUX PEUYOBWH BUILIAETHCA BEJIUKA KiJIbKicTh eHeprii,
SAKY OpPraHi3sMM BUTPAYaIOTh JJIs BJIACHOI KUTTEAiANbHOCTI. OOUH 3 OCHO-

BHUX IIPOIECiB, II[0 BiOyBArOTHCA B OPraHi3Mi 3a y4yacTiO KHUCHIO — Ou-
XAHHSA, — MOKHA CXeMaTUYHO 300PasvUTU PiBHAHHSIM:
CH, O, + 60, - 6CO, + 6H,0 + eHeprisa
rNI0KO3a, KNCeHb, NoTpannae BYIIeKUC/IUI ra3 i BOAa, BUTPAYaETbCA
noTpannAe 3 Ke  nNpu AMxaHHi 3 NoBiTpA BUAINAIOTbCA NPU AUXaHHI  OpraHiamom ana
B MoBITpA KUTTERIANBHOCTI

Ilig wac muxaHHSA TBApPUH i POCAWH BUAIJIAETHLCSI BYIJIEKUCJIUHN Tas
i Boma, ToO6TO aTomMu OKCUreHY 3 MOJIEKYJ KUCHIO IEPEXOIATh Y CKJIAJ
BYTIJIEKUCJIOTO Ta3y Ta BOMU.

AJe He TiTBKU KUBi OPraHisMu CIOKUBAIOTH KUCEeHb aTMochepu. 3Ha-
YHa KIJBKICTh KMCHIO BUTPAYAETHCA IIiJ Yac THUTTA Ta TOPiHHA PisHUX
pevoBUH, 0COOJMBO ITiJ Yac JIiCOBUX IIOKe:K i BUBEpP)KeHb BYJIKaHiB, yHa-
CHIMOK AKUX TaKOXK BUIIIAIOTHCA ByIJieKucauil ras i Boga (masa. 109a).

3a ocTaHHI CTO POKiB 3HAUHO 30iabInuMJMCA 00’€MMH KUCHIO, SAKi
CHOKWBAE JIIOICTBO AJA cBoix moTpeb. TemsoBi esmekTpocraniiii, aBTo-
MO00iJi, JiTaku Ta iHIII BUAW TPAHCIOPTY BUKOPUCTOBYIOTH BEJIUUE3HY
KIJIBKiCTh KUCHIO JJIsI CIIAJIIOBaHHA HajuBa — OEH3WHY, Tracy Ta MasyTy
(mas. 10906).

a 6

Man. 109. BenuKi KinbKOCTi KMCHIO BATPayaloTbCA: @ — Mif YaC BMBEPXKEHHA BYJKaHiB;
6 — Pi3HUMY NPOMUCSIOBUMU MiANPUEMCTBAMN
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TEMA II. KNCEHb

OKMCHEeHHA

doTocnHTe3

[opiHHA
nanuBea

OunxaHHA

lopiHHA
nanvea
/ G)OTOCVIHTe3

ﬂ,l/lxaHHﬂ

Man. 110. Konoo6ir OkcrreHy B npupogi

YTBOPEHHA KUCHIO

IIpu cyuacHux obcsArax BUTPAT KHCHIO BeCch HOro samac B aTmocdepi
IyoKe IIBUIKO BUUepIaBcs 0, AKOU He BigOyBasiocs HOro BiJHOBJIEHHS Ta IO-
nmoBHeHHsA. ['oJIOBHUIT TOCTavaIbHUK KUCHIO Ha 3eMJIi — 1e pocauuu. BorHu
YTBOPIOIOTH i BUAINAIOTH KHCeHb B aTMocdepy B IIpolieci ¢pomocunmesy.

dorocuHTE3 BiOyBaeThCA 3 BUKOPUCTAHHAM €HEPTil COHAYHOTO CBiT-
aa. PocivHM mMOTJIMHAIOTH BYTJIEKUCINN ra3 3 aTMmocdepu Ta BOAY 3 I'PYH-
Ty, a 3 HUX CUHTEe3yIOTh IVIIOK03y Ta KHUCeHb. POTOCUHTE3, AK i TUXaHHMI,
€ IOy’Ke CKJAITHUM IIPOIIeCOM i CKJIAJAaeThCS 3 BEJIMKOTO UMCJIa PeaKIriid.
CxeMaTUYHO MOTO CyMapHe PiBHAHHSA MOKHA 3allcaTU B TaKWUI CIOCiO:

6CO, + 6H,0 + emeprim comna — C/H, 0, + 60,7

2

BYIMIeKUCNIA ra3 i Bofa, r/110K03a, 3anaca€eTbcs KNCeHb
NorNMHaTbCA B 6ynbbax, nucTkax, crebnax BUAINAETbCA
3 MOBITPA i FPYHTY Ta BUMKOPUCTOBYETbCA B aTMocdhepy

OnA XNBJNeHHA TBapUHaMu

Y mpormeci gorocuuTedy aromu OKCUTEHY 3 MOJIEKYJ BYTIJIEKHCJIOTO
rasy Ta BOJIM YAaCTKOBO IePEXOIATh Y MOJEKYJU KHUCHIO. ¥ TaKuil cmocib
BOHU BiMCHIOIOTH K0J10006ir y mpuponi (mas. 110). ¥V mbomy K0J000i-
Ty TakosK 6epyTh y4uacThb aromu KapOomy, IimporeHy Ta mAedaxkux iHIITHX
eJIEMEeHTIB.

Koioo06ir aromiB OKcuUreHY CYHPOBOAMKYETHCA IOTJIMHAHHAM abo
BUIiJIeHHAM eHeprii. ¥ pesyabraTri (orocuHTesdy eHepria CoHII mepe-
XOAUTH B €Heprilo ximMiunmx 3B’A3KiB y MOJIEKYJi Tiioko3u. [Ji0Ko3a,
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§ 21. Konoobir OkcureHy B npupogi. bionoriyHa ponb KucHto

«3rOPAIYM» B JKUBUX OpPraHisMax, BUBIJIBHAE ITI0 €HEPriio IJsd iXHBOI
SKUTTEAiIsAAbHOCTI. To6TO Ko1006ir OKcureny B Ipupoi 3abes3mneuye «Tpam-
cropTyBaHHsA» eHeprili CoHIIA M0 »KUBUX OPraHisMmis.

Or:xe, Oxcuren pasom iz Kapoouowm i I'izporenom € TumMm ejeMeHTAa-
MU, AKi 3a0e3MeuYyioTh iCHYBaHHA KUTTSA HA HAIIIN TIJIaHeTi.

« JlloanHa B CNOKINHOMY CTaHi BUTPAYa€e /s CBOEN XUTTERIANBHOCTI 6113bKo 20 N
KWUCHIO Ha rofuHy. Mig yac BUKOHaHHA ¢i3nyHOI poboTM 06CAT BUTPAT KUCHIO
CYTTEBO 36inblUyeTbCA.

» CepepHin aBToMO6inb 3a 100 KM npobiry BuTpayae 6am3bko 21 mM* KucHto. Lliei
KiIbKOCTi BUCTauuio 6 ofHiln noaunHi ana AnxaHHA NpoTArom miBTopa micAus.

/f (  BucHoOBKU:

AtoMun OKcUreHy B MpupOAi 34iMCHIOITL KONOOGIr, nepexonaun 3 KUCHIO
B CKNafHi cnonyKku i HaBnaku. 34e6inblioro KUCeHb BUTPAYAETbCA HA Au-
XaHHA >KMBUX OPraHi3miB, FOPIHHA i NPOMWUCAOBY AiANbHICTb JIOQUHN.
[onoBHe [Xepeno MonoBHEHHA KMCHIO B aTMocdepi — oToCUHTE3 poc-
NMH Ha noBepxHi 3emni i BogopocTen y CBITOBOMY OKeaHi.

2. 3pilicHio04M KONoobir, aToMn OKCUreHy cnpuAioTb nepeHeceHHo Big CoH-
LS [0 >KMBUX OPraHi3MiB eHeprii, HeOOXiAHOT AN IXHbOI XNUTTERIANBHOCTI.

? =2
]
u\ ,/@

" KOHTpOnbHi 3annTaHHA

Q 1. Y akuii cnoci6 BipbyBa€eTbcA KoNoobir MeBHOro XiMiYHOro enemeHTa’?
2. Y AKX NpupofHux npouecax 6epe yyacTb KnceHb?
3. Y yomy nonsrae 6ionoriuyHa ponb KNUCHI0 1 OKcureny?

7| 3aBAaHHA ANA 3aCBOEHHA MaTepiany

f 1.  YMmicT KnucHIo B aTMocdepi BIPOAOBXK MiNbIOHIB POKIB iCTOTHO He 3MiHio-
L= €TbCA, HE3BAXKAlOUMN Ha BeJIMKe CMOXMBAHHA KUCHIO XNBUMMW OpraHisMamu.
YuM Le MOXKHa MoACHUTK?

MoACHITE CyTb KONOOGIry OKcMreHy B Npupogi.

3. BeH3VH € CKnagHo CyMILILLIO PEYOBUH, ane NPUBN3HO NOro CKag MOX-
Ha 306pa3uTu 3aranbHoto Gopmynoto CH, . CknafiTh piBHAHHA peakuii ro-
PiHHA L€l peyoBMHU, AKLLO NPOAYKTU 3rOPAHHA TaKi cami, AK NP rOpiHHI
MeTaHy.

4. Aki peyoBuHU, WO 3abpyaHIoTb aTMochepy 3emni, B 3HaeTe?

5% Ak B/ BBaXKa€Te, y AKWIA CNOCI6 CbOrofHi MOXHa 3MEHLWINTN 06CAr BUTpAT
KWCHIO NIOACTBOM AJ1A CBOIX TEXHOMOFIYHUX NOTPe6?

g

@ lMepegipme cg0i 3HaHHA 3a memoro «KuceHb».
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TEMA Ill. BOAA

Y ubomy po3gini BU fisHaeTecs...

s LWO BOAA — YHiKasibHa peyoBMHa;

« [ B NpUpPOAiI TpanaaeTbCA BOAY;

¢ LLO Take pO3YunHY;

+ fAK BigobpaxKatoTb KiNbKICHWUI CKNnag PO3UuHIB;

+ WO oKcnan 6yBalTb KUCIOTHUMK Ta OCHOBHUMUY;
« AKe 3HaYeHHA BOAM B NMPUpPOSi i HaWoMy XUTTi;

+ O Take KMUCNOTHI AaoLi;

+ fAKa BoAa CrpaBfi € UNCTOIO;

s UM MOXHa CaMOCTIIHO OYUCTUTN BOAY.

§ 22. Boga

Mpuragante dopmyny Boau Ta Oyfgosy ii monekynm 3a § 9, 13.

Boga — HamBaxnueiwa peyoBnHa Ha 3emni

Crporozaui 3arajbHa KiJbKicTh BoaM Ha 3eMJIi OIIHIOETECA B 2 MDA KMP,
Bona Bxpusae 71 % moBepxHi Hamol miameru. Baussko 97 % saraabuol
KimbKOCTiI Bogu mepeOyBae B MOPSAX i okeaHax (TisibKu oauH Tuxuii oKe-
aH 3aliMae GJM3BKO TOJOBMHU TOBEPXHi 3eMHOI Kyiai). Boma HamoBHIOE
piuku I o3epa, y BUIVIAML JIbOAY I CHIr'y BKPHBA€E TipCcbKi BepIIMHU Ta
YTBOPIOE JHOJOBUKM, MICTUThCS y CKJAaAi MiHepaJsiB i ripcbKux mopim,
HagBHA B I'pyHTi (Mas. 111). Iloxgua i3 3eMHOI TOBEepPXHi BUIIapOBYIOTHCA
MiJIBOHW TOHH BOJM, IO YTBOPIOIOTH XMapwu, a IOTiM BUNAAAIOTH y BU-
TIAAl goiny i cHiry. bes Boau HEeMOMKJIMBE KUTTA, aAsKe BOJa MiCTHUTBLCS
B KOKHOMY KMUBOMY opraHismi. BmicT Bogm B Tigi JIOAWHU CTAaHOBUTH
68 %, a meAKi mMenysu MaiyKe IIIKOM CKJIAZAIOTHCA 3 BOLU.

I maBiTh 30BCiM cyxi Ha BUIJIA PEYOBUMHU B MiKpPOTpimmHAxX i Ha mo-
BEepPXHi MicTATH MeBHY KiJbKicTh Boau. Hanpurianm, BUCyIleHA Ha TOBiTPi
mepeBuHa MictuTh 00 15 % Bomu. Jlas ii BumaseHHS NepeBUHY BUTPHU-
MYIOTh IPOTATOM IEeKiJTbKOX TOAWH Ipu TeMmieparypi 6amsnpko 100 °C.
Bucyieni peuoBumHHN peKOMeHAyeEThCs 30epiraTu B IMiJIbHO 3aKPUTHUX
0aHKax, IIaxKeTax i3 moJieTujeny abo IyIKoro mamepy. PeuoBuHM, IO
TIOTJIMHAIOTH BOJIOTY 3 MOBITPsA, HA3UBAIOTh 2iepockonitHumu. I'irpockomiu-
[

www.e-ranok.com.ua

€ rRANOK



§ 22. Bopa

Man. 111. Ha 3emni Boga TpannsA€eTbCa y BCiX arperaTHMX CTaHax:
a — TBepfomy; 6 — pigkomy; 8 — rasonogi6Homy

HiCTh XapaKTepHa IJA KYXOHHOI coii i mykpy. AKImo mopsan iz Mimrkom
CyXOTro IIYKPY MHOCTAaBUTH Bifpo BOAU, TO uUepes3 IEeBHUUN UYac yacTwHa ii
MIOTJIMHETHCA IIYKPOM i BiH 3BOJIOKUTHCSA. KyXOHHA Cijib ¥ ClIbHUYI ITpHU
TpUBaJIOMY 30epiraHHi 3JeKyeTbcs — 30MpaeThbecAd B TpyAKu. Lle Takox
CIIpUUYMHEHO Ii rirpockoImiuHicTO.

Qi3nyHi BNnacTnBoCTi BOAU

®opmyJia Boau (rigporen okcuay) sizoma koskunomy — H,O. Ilpu Kim-
HaTHill TeMmmepaTypi Bojga mepebyBae B pimkomy crtaHi — 1e 6GesbapBHA
piguHa, y ToBCTOMY ITapi OJimo-6sakumTHa. Ymera Boma, IO HE MiCTUTH
IOMIIIIOK, Mae JieJb TipKyBaTuili cMak. [Ipu aTMocepHOMY THCKY I TeM-
nepatypi 0 °C BoHa meperBoproeThcA Ha Jin, a npu 100 °C KuOuThb.
I'yctuna Bomu gopiBuioe 1 r/cm?
(npu 4 °C). Yucra Boma IOTaHO
IPOBOAUTH EJEeKTPUUHUHN CTPYyM
i Temmory.

ITpu 3ameps3anHi Boma poamiu-
PIOETHCSA, OCKiJIBKH TYCTUHA JbO-
Iy MeHINa 3a T'yCTUHY PilKoi BOaHU.
ToMy B3WUMKY BOJAOWMMN BKPUBa-
IOThCA JIBOAOM JIHINIE Ha IIOBEPXHi,
a BHUBY B3aJIUINAEThCA PiaKa Boja,

y AKIA MOMKYTH JKUTHU TBapPUHU
(mag. 112). HasecHi mig yac gb0/10-
XO4y KPUMKUHU He TOHYTh, a ILJIU-
BYTH II0 IIOBEPXHi BOIU.

Man. 112. lyctuHa nbogy MeHLa 3a ryctu-

Hy pigKoi BoAW, 3aBAAKM YOMY B3UMKY piy-

K1 He rnpomep3aloTb HacKpisb, a Mig Wwapom
JIbOAY MOXYTb XWUTWU TBapUHU

WWWw. e-ranok. com.@




TEMA 1Il. BOA

Boga Mae BHCOKY TeIJIOEMHiICTL, TOOTO MOBiJIbHO HarpiBaeThbcs I II0-
BibHO ocTurae. Yepes 1me moOJm3y MOPIiB i OKeaHiB KJiMaT 3HA4YHO
M’ AKIIWH, HiK y IeHTPi KOHTHMHEHTY: YyAeHb BOJA IOTJIMHAE COHAYHE
TeIJI0, a BHOUI IOBiJIBHO HOro Bimmae, HarpiBaiouu CyIIy.

Bopga B npupogai

Xoua ¢Qopmysa BOAM 3aBKIM OJHAKOBA i He 3aJIe’KUTh Bim Miciia
nepeOyBaHHS BOAM Ha IIJIAHETi, 3a PiSHMMM O3HaKaMU IIPUPOLHY BOAY
MOKHA KJacu(ikyBaTu 3TiZHO 3 TAKOK CXEMOIO:

'—

Y Y A

{ Boaa B npupogi

3a micuem nepebyBaHHA

3a npu3Ha4YeHHAM

3a BmicTom conen

aTmocdepHa (BofAHa
napa Ta xmapw)

nuTHa (CToNoBa
N MiHepanbHa)

conoHa (ymict co-
nen > 0,1 %)

HaseMHa (piukuy,
MOpA 1 OKeaHW)

TexHonoriyHa (ana
L» nobyToBux i npo-

npicHa (ymicT co-
nenm < 0,1 %)

MUCIOBMX NOTPe6)

nigsemHa
L» (rpyHTOBa BOAa,
nig3emMHi cxoBwulLLa)

IIpuponry Bomy 3 XiMiuHOI TOUKM 30py He MOYKHA HAa3BaTU YMWCTOIO,
TOMY III0 BOHA MiCTHUTh PO3UMHEHI PeUOBUHU, IIepeBakHO pisHi couri. Came
TOMY MOPCBhKa BOJa COJIOHA, a AOIOBa 3a CMaKOM BiApidHATHCA Bim piu-
KoBoi. HasaBHIiCTE coJieli y IPUPOSHiN BOJAi MOKHA BUSBUTU €KCIIEPUMEH-
TAaJIBHO 32 JOTIOMOTOIO JOCJIiy. Y HMOPIEJIAHOBIN UaIIli BUIAPUMO TPOXU
piukoBoi abo BomompoBigHOI Bogu. Ko BoHA BCs BUMNApPYeEThCs, HA OHI
YaImIrkKy 3aJnINAEThCA TBEPAUN HAJIT — Iie 1 € coJIi, 10 MiCTUINCS Y BOJI.
IIpu BunaproBaHHI MOPCHKOI BOAU BUIIJISAETHCA OijbIe coJieii. ¥ Takuit
cmocid MOJKHA IIePEeKOHATHC, [0 Ha0iabII YUCTO0 3 IIPUPOSHUX BOJ € I0-
II0Ba — IpH il BUNAPIOBaHHI MaliyKe He YTBOPIOETHCS TBEPAOro 3aJIUIIKY.

Bopma tpamisierbea maiixke Bcoau. I He TiIbKM y BojoiiMax, a i y CKJIa-
ni rpyHTiB, TripchKkux mopix. HasiTh y Kocmoci TpamiseThca Boma: SK
OKpeMi MOJIeKyJiM B KOCMI4HOMY IPOCTOPi ab0 y CKJIaAi JILOJZOBUX KOMET.

Y meAKWX MicIAX Ha IIOBEPXHIO 3e€MJi BUXOAATH BOAM, OaraTi Ha
pos3uMHeHi coJi, SKMX MaJ0 B PiuKoBiii abo m:KepeabHiit Bomi. Boxy,
1l

www.e-ranok.com.ua

€ rRANOK



§ 22. Bopa

B OZHOMY JIITPi AKOI MicTUThbCA Oijbllle HisK 1 I pOo3UMHEHUX COJel, Ha-
3UBAOTh MiHepanbHolo. CKJIag MiHepaJbHUX BOJ Pi3HOMAHITHUU i 3aJie-
JKUTH Bif pomoBuIa. [lesaki MminepaabHi BOAU MalOTh KOPUCHI BIACTUBOCTL
i BUKOPUCTOBYIOTHCS IJIA JIKYBaHHA II€BHUX 3aXBOPIOBAHb IIJIYHKOBO-
KHMIIIKOBOI'O TPaKTy, MEUiHKM, HUPOK abo HepBOBOI cucrteMu. ¥ OeAKHX
MicTax YKpaiHu icHYIOTEH OaraTi pogoBuIlla MiHepaJbHUX BoAa: Mupropos,
TpyckaBens, €BmaTopisa, MopmuH, c. BepesiBcbke (XapKiBminua), gedaki
pationn 3akapmarTTd. Y IHUX MiCIAX HajJaromskeHe cIlelliajJbHe BUPOO-
HUIITBO MiHepaJIbHUX BOJ, 1 IIi BoAWM MOKHA KYOUTH IIiJ CIeIliaJlbHUMINI
HaszBamu («Mupropoacbka», «Mopiuacbka», «Hadrycs», «BepesiBcbka»
Ta OaraTo iHimmx). AJie caif mam’sTaTH, IO MiHepaJbHI BOAW 3aBAAKU
cuenu@ivHOMy XiMiYHOMY CKJIay He MOYKHA IIUTH B HEOOMEXKEHUX KiJlb-
KOCTAX, a JIHIe B KiJIbKOCTAX, HEOOXIMHMX I/ JiKyBaHHS.

j.{ BuncHoBKM:
é A
1’" 1. Bopa — opHa 3 HaWMOLWMPEHIWNX PEYOBUH, WO TPAMIAETbCA B NpUpogi
¢S Mae Bcloan. BoHa yTBOpIOE BenuKi CKynueHHA: piuky, o3epa, mopsA Ta
okeaHun. MicTnTtbca y cknagi 6aratbox matepianis i NpUPogHUX 06'EKTIB.
Boga — ue yHikanbHa pevyoBrHa, AKa B YMOBaX 3eMili iCHYE B YCiX MOXKNK-
BMIX arperaTHux CTaHax.
2. [nA BOAW XapaKkTepHi HesBuyanHi Bnactmeocti: t = 0°C t =100 °C,

ryctmHa 1000 Kr/m3, ane ryctvHa nbofy MeHLa 3a FycTUHY pigkoi Boaw,
3aBAAKU YOMY Jlifj NaBa€E Ha NOBEPXHi PiAKOI BOAU i B3VIMKY He TOHe.

" KOHTpOnbHi 3anuTaHHA

Q 1.  OnuwiTe NOWMpPEHICTb BOAX B MPUPOLAI.
2. [epenivitb ¢i3nyHi BNacTMBOCTI BOAN.

“{ 3aBpaHHA ANA 3aCBOEHHA MaTtepiany

f 1. Yomy piykoBa, KpUHMYHA 11 Tana BOAA MalOTb Pi3Hi cMakn? fka 3 HUX Han-
=== 6inbLw YncTa 3 XiMiYHOI TOUKK 30pY?
2. fAKWO CKNAAHY MIALKY, HAaNOBHEHY BOAOI0, BUCTABUTM Ha MOPO3, BOHA TPiC-
He. Yomy?
3. AKwo 3anoBHeHy BOAOW NPOOBIPKY HarpiBaTh TiNbKW y BEPXHIil i1 YacTUHI
Tak, Wob BoAa TyT 3aKuMMina, TO HUXKHA YacTuHa Byae nuiie nefBe Tenolo.
AKNIN BUCHOBOK MOXHa 3pobuTK Npo TennonpoBigHicTb Boan?
4. Yu morno 6, Ha Bally AyMKY, 3apOAMTUCA XUTTA Ha 3emni, AK6U He Byno
Boan?
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TEMA 1Il. BOA

§ 23. Po3umHu. KinbKicHUin cknag posuuHiB

[MoHAaTTa npo PO34YNHN

Boma — malimomupeHIIui PO3YMHHUK Cepel yCiX iCHyouUux y mpu-
poxi. MosxHa BIIEBHEHO CTBEPIKYyBaTH, IO BOJa € yHiBepCaJIbHUM PO3-
yuHHUKOM. [le He o3Hauae, 1[0 BOHA MOKe PO3UYMHATHU BCi icHyroui pe-
YOBWHU, ajie Cepel] yCiX iCHyoUMX PO3YMHHUKIB BOHA PO3UYMHAE OijbIile
pPeYoBUH, HixK iHMIi.

IloTrpansdrwouyu y BOLY, PEUOBHHA IIiJl BILIMBOM MOJIEKYJ BOJU PO3-
magaeThCcsa Ha OKpPeMi YacTUHKU (Mojerkyau abo itoHu) (mana. 113). OTxe,
IpU PO3YMHEHHI PEYOBUHU MOAPiIOHIOIOTHCA 1 PIBHOMIPHO MEPEMITITyIOTHCA
3 Bogo0. PosuuH Moixe OyTu 3a0apBiieHUM (dK y BUOAAKY MiJHOTO Ky-
mopocy abo MaprasIiliBKu) abo 6esbapBHUM (PO3UMH KYXOHHOI coJjii abo
IYKPY), ajle IpU IIbOMY BiH 3aBKIU IIpo3opuii. Kosip posumHam Hajzae
po3uMHEeHa peuoBMHA. ¥ BaKPUTiHi MOCYAWHI PO3UMH MOKe 30epiratucs
K 3aBTOJHO [IOBTO, AKINO PO3YMHEHA PEUYOBWHA HE BCTYHAE 3 BOMOIO
B XiMiuHy peakiiifo i He PO3KJIAZAETHCA.

.\ Po3unHu — ue ogHOpIgHI Cymili 3MIHHOrO CKnagy, Wo CKnagjatTbCA 3 po3-
“'. UYMHHUKA | PO3YMHEHMX PEYOBVIH.

e IToxi6bHoO g0 iHINIMX cymiIieii, pos-
YMHU He MAaloTh CTaJIOTO CKJamy. 3a-
JIeXKHO BiJ cHiBBiZHOIIIEHHSA KiJIBKOCTI
IBOX 3MIIIIAHNX PEUOBUH PO3UUHU MO-
JKYTh MaTH Pi3HUM CKJIAJI.

PeuoBuHy, mo micTuThCcs B pO3-
YWHI B HAAJIUIIKY I Iepe0yBae B TOMY
caMoOMy arperaTHOMY CTaHi, IO I Po3-
YUH, HA3UBAIOTh POSUUHHUKOM, a 1HIITI
KOMIIOHEHTH — DPO3YUHEHUMU Peuio8U-
Hamu. Y cywmimiax i3 BOJOI0 PO3UMH-
HUKOM BBa’KaioTb BoAy. Kpim Hel, Ak

Man. 113. LUmaTouok TBepaoi pevyoBuHU (Ka-
nii nepmaHraHaTy, abo MapraHuiBku) nogpio6-
HIOETbCA | NepeMillyeTbCA 3 BOAOIO, YTBOPIOIO-
UM PO3UNH
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§ 23. Po3unHu. KinbKicHuin cknap po3umHis

PO3UMHHUK 3aCTOCOBYIOTH M iHIII PiAMHM: €TUJIOBUI CIIMPT, T'ac TOIIO.
MoaHa HACTOSAHKA, AKY BUKOPHCTOBYIOTH A JesiHdeKIii paH, € cnup-
TOBUM PO3UYMHOM Homy. 3mMutu (papdy 3 pyK abo omAry MoKHa 3a I0-
IIOMOIOI0 IIIMATOYKA BaTH, 3MOUYEHOI'O aleToHOM abo OeH3mHOM, — IIi
pimguEN g00pe po3UMHSAITH (apdy. Aje B mKigTbHOMY Kypci ximil @
BYM MATHMeETEe CIIPABy IIEPEBAXKHO 3 BOSHUMM PO3UYMHAMU.

MacoBa yacTKka PO34YMHEHOI PEeYOBUHN

IIpamoioun 3 po3YMHOM, BaKJIMBO 3HATU HOTO CKJIAM: CKiJIBKH BiH
MIiCTUTh PO3UYMHHUKA 1 PO3YMHEHOI PeYOBMHU. ICHYE KisbKa cmocobiB
BUPaYKEHHS CKJIQNy PO3UYUHIB, aje HalluacTille BUKOPUCTOBYIOTH MACO8Y
4acmKy po3iUHeHOl pewoB8UHU, AKOI BUPAKAIOTh Macy PO3UYMHEHOI pe-
yoBuHU B 100 r po3umHy y BifcoTkax abo B uacTkax Bim omumuuiii. Ha-
MIPUKJIAJT, PO3UUH COJi 3 MAcoBOIO UYacTKoio 3 % — 1e posuwmH, y 100 1
AKOT0 MicTuThca 3 T coji. Maca BOOM B I[bOMY PO3UHHI CTAHOBUTH:
100r—-3r=97r.

Omxe, ana npuroryBadHsa 100 r 115010 po3YMHY HEOOXiTHO POSUMHUTU
3 r comi B 97 r BOAM.

y

MacoBa yacTka peuyoBUHY B PO3UYVHi MOKA3YE, KA YacTUHA Macu PO3UMHY
@ NPYNagaE Ha PO34YMHEHY PEUYOBUHY.

@

MacoBy UacTKy PO3UMHEHOI peuoBHHHU OGUMCIIOIOTH 32 (POPMYJIO0:
m (peqoBunn)

w(pedoBuHN) = (o)

Armo meir api6 momuoxuTu Ha 100 %, TO OmEpIKMMO 3HAUEHHS
MAacOBOI YAaCTKU PEUYOBUHU Y BifCOTKAX:

m (pe‘IOBI/IHI/I)

w(pedyoBuHnM) = 100 %

m (posthy)

IIpu 1mpomMy Maca PO3UMHY AOPIBHIOE CyMi Mac ycCiXx KOMIIOHEHTiB
POBUYMHY:

m(posunny)=m(pegoBunn)+m (Boan)

3HaUM MAcy PO3YMHY i MACOBY YaCTKY PO3UMHEHOI PEUOBMHU, MOMK-
Ha O0UYMCJINUTH MACy PEYOBUHMN:

m(pedoBuHn)=w(pe4oBuHN)- m (PO3UNHY )

WWWw. e-ranok. com.uP
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TEMA 1Il. BOA

3HaHHA MacoOBOI YaCTKM PO3UYMHEHOI PEYOBUHU YACTO BUKOPUCTOBY-
IOTh IJI 00YMCJIeHb, IOB’A3aHUX 13 MPUTOTYBAaHHAM PO3UYUHIB i3 UuMcTOI
PEUYOBWHU Ta BOAM, po30aBJIeHHS PO3UWHIB IIeBHOI KOHIEHTPAILil TOIIO.

PosrasuemMo po3B’A3aHHA TUIOBUX 3a/a4 i3 BUKOPUCTAHHAM MacCOBO1
YaCTKU PO3UYMHEHOI PEeUYOBUHMU.

Sagaua 1. O6GumCIiTh MACOBY YACTKY IIYKPY B PO3UMHi, SKUH MiCTUTH
200 r Bogmu i 50 r mykpy.

Hano:

m (uykpy) = 50 r
m (Bogm) = 200 r

w (wyxpy) — ?

Po3é’asannsa:
3annucyeMo po3paxyHKOBY (POPMYJIy:
_mwyspy) 1001,

m (postmny)

w(IyKpy) =

Y uifi popmysi gad oO0umMCiIeHHs HeOoOXigHO BHU-
3HAUUTH MAacCy PO3UYMHY: BOHA CKJIANAETHCA 3 MAacu
BOAM i macu posumHeHol peuoBuHU. OTIKE:

m (nykpy)

100 %
m(sonu) + m (nyxpy)

w(1myxpy) =

IligcraBisieMo maHi 3 yMOBU 3ajadyi:
50

w(myrpy)=—-100%=20%
(200+50) r

Bionogidws: 20 % .

3agmaua 2. fIka maca coui micTuThbess B posumui macon 50 r iz ma-
COBOIO YACTKOI0 PO3UMHEHOI peuoBuHU 25 % ?

Hano:
m (posumHy) = 50 1
w (coui) = 25 %

m (comi) — ?

Po3é’asanns:

Bukopucrosyiounu (opmyJry A MacoBOi YaCTKU,
BU3HAUYAEMO 3 Hel Macy pPedOBUHU:

m (posrmHy) -w (pe‘{OBI/IHI/I)

m(pe4oBuHY) =
100 %
IlincraBisiemo B Hel madi 3 yMOBHU 3amadi:
50r-25%
m(peT{OBI/IHI/I) =——-=12,5T
100 %

Bionosidv: 12,5 r couri.
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§ 23. Po3umHu. KinbkicHUn cknag po3umHiB

3amaua 3. O0umcIiTL Macy PO3UYMHY KHCJIOTH 3 MACOBOIO YACTKOIO
30 %, 110 MOKHA IPUrOTYBATH 3 KucjaoTtu macoo 90 r.

Tano: Po3é’a3anna:
m (xucioru) = 90 r | 3a GOPMYIO AL O0UNCIEHHA MACOBOI YACTKM:
— 0, m | pedyoBUHHU
w (gucaoru) = 30 % m(posany)=M~100 %
w (pevosunn)

m (posuuny) — ?
IlincraBisemo mawmi 3 ymMoBUM 3amadi:

90 r-100 %
m(pe4oBuHM) = # =300r
0

Bionoeids: 300 T po3UMHY KUCJIOTH.

3amaua 4. BusHauTe Macy BoOAu, y AKifi HE0OXimgHO posumHUTHU 2 T
coJii, 00 OTPMMATH PO3YMH i3 MacoBOr yacTKormo coiui 0,1 %.

Jlano: Posé’azanna:
m (com) = 2 r CmouaTky 00UHMCJIIOEMO Macy PO3UUHY, y AKOMY
w (comi) = 1 % MicTuThCa 2 T coJii:
m (couri) 2r
m (H,0) — ? m(posunny)=——"-100%=-—-100 % =200r

w(comi) 1%

Omxe, m (Bogu) = m (po3umny) — m (pedyoBU-
Hu) = 200 r — 2 r = 198 r.
Bionogiows: 198 r BogH.

JIABOPATOPHWI JOCNIA Ne 4

BurotosneHHA BOAHUX p03‘-II/IHiB i3 3agaHnMmn MmacoBmmmn @
4YaCTKaMn pPO3YNHEHUX pPevyOoBUH

O6na0HaHHA: Tepesu, MipHUN HMUJIIHAP, CKASHA HaJIWYKa, XiMiuHa
CKJIAHKA.
Peaxmueu: 0ynb-siKa HassBHA B KabiHeTi ximii posunHHa ciib.

| Upaeuaa Gesnmexu:
® - [IpM BUKOHAHHI JOCJiZiB BUKOPHCTOBYHTE HEBEJIIMKi KiJIBKOCTI pe-
aKTUBIB;
+ ocTepiraiiTecs MOTPAIJIAHHA PEaKTHUBIB HA OOAT, IIKipy, B OUi.

1. O0uuciiTe Macy coji Ta BOAUW, HEOOXiZHUX OJIs IIPUTOTYBaHHS
posumnHy Macor 50 r i3 MacoBo YacTKO coui 5 %.

D
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TEMA 1Il. BOA

2. Ha niBy majpKy TepesiB IIocTaBTe XiMiUHY CKJIAHKY i 3BaskTe ii.
Ha mpasy manbKy momaBaiiTe BasKKM Tak, 1100 IXHS Maca JOpiBHIoBaja
cyMapHii Maci XiMiuHOI CKJISHKHY i cOJIi, He0OXimZHOI AJIA IPUTrOTYBaAHHS
posumHy. ¥ XiMiUHY CKJISHKY IOMiMiaiiTe HEBEJIWKUMU IMOPIiIMU Cijb,
IOKM Macu 000X IIaJbOK Tepes3iB He BPiBHOBAKATBLCS.

3. Y MipHUil muIiHAP HaJAUiTe HEOOXiAHWIT AJA MPUTOTYBAaHHS PO3-
yuHy 00’€M BOAM. 3ayBaikTe, II[0 UMCEJBHO Maca BOAU B rpamMax, AKY
BU O0YMCJININ, HOPiBHIOE 00’€eMy BOAM B MiJjigiTpax, 60 rycTuMHA BOAU
mopiBuoe 1 r/cmd.

4. Buauiite BigMmipsauuii 06’eM BOAU B XiMIiUHY CKJIAHKY IO BigBaske-
HOI cOJIi 1 peTesIbHO TepeMilIaniTe CyMilll CKIAHOI TAJTUYKOI0 IO IIOBHOTO
PO3UMHEHHS PEeUOBUHMU.

5. 3amumIiTh y 30IUT O0YMCJIEHHSA Ta 3P006iTh BUCHOBKU.

/,- ([ BucHoBKmu:

-9 L S
== peyoBUH. PO3UMHU — Lie OfHOPIAHI CyMilli, WO CKNajalTbCsa 3 PO3UMH-

HUKa i PO3YMHEHMX PEYOBUH.

2. [1nA BMpaxeHHA CKagy PO3UYMHIB YacTO BMKOPUCTOBYIOTb MacOBY YacCTKy
PO3UYMHEHOI PEYOBUHMU, WO JOPIBHIOE BiJHOLWEHHIO MacK PO3YMHEHOI pe-
YOBVHU A0 Macu PO3YKHY.

3. MacoBy YacTKy BMpa)KaloTb Y YacTKax Bif oavHULi (6e3po3mipHa Bennun-
Ha) abo y BigcoTKax. [InA OoTpMMaHHA ymcaa y BicoTKax HeobxifgHO 3Ha-
YeHHA MacoBOI YaCcTKM NOMHOXUTK Ha 100 %.

A
@) N -
T'Q 1. Boga — HanmnowuvpeHiwnin pPo3UNHHUK, BOHA 3[4aTHa PO3YMHATU 6araTto
-93.)

| KoHTponbHi 3anuTaHHA

Q 1. [nAa yoro MOXHa BUKOPUCTOBYBATW BIJOMOCTI MPO CKNaf po3unHy?
2. Hanuwitb dopmyny ana obUMCNeHHA MACcOBOI YacTKN PO3YMHEHOI peyo-
BVIHMW.
3. Y AKMX OAMHULAX BUMIPIOIOTb MacoOBY YacTKy PO3YMHEHOI peYOBUHU?

3aBpaHHA ANnA 3aCBOEHHA MaTtepiany

(
J 1.  Ym 3MiHMTbCA MacoBa YacTKa Coni B PO3UMHi Npw 1Aoro 36epiraHHi: a) y 3a-
—_— KpWTIin nocyguHi; 6) y BigKpwTiii nocyauHi? BignoBigb NoACHiTb.
2. Y po3uumHi macoto 120 r micTuTbCA rMoKo3a Macolo 3 . BusHaute macosy
YaCTKy PO3UYMHEHOI PEeUYOBUHN.
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§ 23. Po3umHu. KinbkicHUn cknag po3umHiB

3. O6uyuncnitb mMacy coni, Wo AMWKTLCA NPW BUMNAPIOBaHHI BOAU 3 PO3YMHY
macoto 150 r, y AKOMY MacoBa YacTKa Cofli CTaHOBUTb 5 %.

4. Y Bogi macoto 180 r po3unHunm cogy macoto 20 r. BusHaute macoBy 4acTky
PO3UYMHEHOI PeYOBUHN.

5. B ogHin cknaHui Bogn (200 r) po3unHUAN NMMOHHY KUCNIOTY Macoto 0,12 .
BusHauTte macoBy 4acTKy pO3UMHEHOI PeUYOBUHU.

6. BusHauTe MacoBy YacTKy LyKpy B 4ai, B OfHIN cknaHUi Akoro (200 r) mic-
TUTbCA ABI YaliHi NOXKM LYKPOBOro MicKy (Maca UyKpy B OAHIN YaiiHii
NOXUi AOpiBHIOE 4,6 T).

7. O6uncniTb Macy KyXOHHOI coni, AKY HeOOXiHO B3ATW ANA MPUroTyBaHHSA
po3umHy macoto 250 r i3 macoBow YacTkow 5 %.

8. 06uyncniTb MacK LyKpy i BoAW, HEOOXiAHI AN1A NPUroTyBaHHA PO3UYMHY Ma-
coto 500 r 3 MacoBOI YacTKow UyKpy 3 %.

9. QizionoriyHnii Po3yumH, WO BUKOPUCTOBYIOTb Y MeAULMHI,— Lie PO3YMH KY-
XOHHOT CONi 3 MacoBO YacTKow peuyoBuHK 0,9 %. O6UMCNiTb Macy BoAM
Ta CoMi ANA NPUroTyBaHHA Takoro po3umHy macoio 10 Kr.

AOMALUHIA EKCMEPUMEHT

BurotoBneHHA BOAHOro poO34nHY KYXOHHOI COfi

Bawm nompibri: KyXOHHA C1JIb, BOJIA, IIOCYAMHA AJIA IPUTOTYBAaHHSA PO3-
yuHy 06’emom 1,5 1, KYXOHHI Tepes3u, MEH3yPKa.

| Upaeuaa Oe3mexu:
® - A AOCJTiAiB BUKOPHUCTOBYHTE HEeBeJUKiI KiJIbKOCTI pPEeUOBUH;
+ ocTepiraiiTecs MOTPAIIAHHA PEYOBUH Ha ONAT, IIKipy, B OUi.

JlormoMosKiTh CBOIYl Mami i mpuroryiiTe MmapuHaz IJ1A KOHCEPBYBaHHA
oripkiB. Icuye 0e3siu pisHUMX pelenTiB, ajie 3a3BUUYAl MOKHA BUKOPUC-
TOBYBATH PO3UYUH i3 MAcoBOIO YacTKOMO coji 8 % . ObumciiTe macy coui,
HeOoOXiAHY /i MPUTOTYBAHHSA TAKOTO PO3UYMHY Macoioo 1,5 Kr.

Ha kyxHi macy cosi MoOXKHa BigMIipATH 3a JOIOMOTOI0 KYXOHHUX
TepesiB a00 BUKOPUCTOBYIOUM CTOJIOBUI MoCyx. 3asBuuail 1 cToJ0Ba JIOMK-
Ka Mmictuth 30 I KyXOHHOI coJyi, a uaiiHa Jo:kKa — 10 r. Bigmipsaiite
HeoOXimHy mMacy coJjii i mepeHeciTh il y TOCYAMHY AJIA IPUTOTYBaHHS PO3-
ynHy (OCKiIbKM HeoOXimHUII po3uuH Oyme po3daBJIeHUM, TO HOro 00’em
mopiBuioBatume 1,5 ).

Ho 1iei mocyauum gomaliTe BOAM CTiNBKH, 11106 06°€M PO3UUHY CTa-
HoBuB 1,5 JI, i perenbHO IepeMiIaiiTe PO3UYMUH.

D
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TEMA 1Il. BOA

§ 24. Bsaemogia Boau 3 okcugamm

MpurapganTe, AK cknagatn ¢dopmynu okcmais 3a § 13.

MOHATTA NPO KUCOTU U OCHOBU

Binpmricts okcumiB 3maTHiI BeTymaTm B XiMiuHi peakiii 3 Bomoro.
3asBuuait Ii peakIiii € peakIiIMu CHOJYyUYEeHHS, y Pe3yabTaTi AKUX
YTBOPIOIOTHCA MNPOAYKTU NPUETHAHHS BOAM A0 OKcuiais. PeuoBunwy,
I[0 YTBOPIOIOTHCSA CIIOJYUYEHHAM BOAY 3 iHIIMMHK PEYOBHMHAMN, HA3WBa-
I0Th 2idpamamu.

3aje)kHO Bif TOro, 3 SKMM OKCHUAOM B3AaEMOJi€ BOga, MOYKe YTBO-
puTHCA ABAa TUIU TiapaTiB: kucaomu i ocrosu. Kuciaoru ckiaagamTbcA
3 aTomis I'izporeny i kucaornoro sanmumky (H,SO,, H,CO,), a y dopmy-
JlaX OCHOB Ha TIEPINIOMY MicCIli 3alUCYIOTh MeTAJiuHUN eJIeMeHT, 3 AKUM
cnonydaerbea rigpoxkcunbna rpyna —OH (KOH, Ba(OH),). SanesxHo Bifg
rigpary, 10 BiAIIOBifae MeBHOMY OKCHUIY, cepel OKCHUIiB BUAIISIOTEH ABi
IPyIu: KUCLOMHI OKcudu Ta O0CHOBHL OKCUOU.

KncnotHi okcnam

¥Yci kucmoTHi oxKcuau, 3a BUHATKOM cuiinii(IV) okcupy SiO,, 3a
3BUYANHUX YMOB BCTYHAIOTh y PeaKI[ii CIIOJIydeHHA 3 BOIOIO 3 YTBOPEH-
HAM KHUCJIOT:

SO, + H,0 = H,SO, (cyabbarna KucaoTa)
CO, + H,0 = H,CO, (kapboHaTHa KHCJIOTA)
P,0, + 38H,0 = 2H,PO, (oprodochaTrHa Kucuora)

@

‘-. Okcnawy, FiﬂpaTI/I AKUX € KNCN1OTaMW, Ha3nBaklOTb KNCITOTHUMW OKCaaMN.

(Y

BinpnricTe KMCJIOTHUX OKCHUAIB — Ile OKCUAU HeMeTAJiuHUX eJIeMeH-
TiB. AJle KMCJIOTHI OKCHUAM MOYKYTh YTBOPIOBATH i MeTaJIiuHi eleMeHTH,
AKIIO IIi eJIeMeHTU MOKYTb BUABJSATH BUCOKI BaJI€HTHOCTi, BUII 3a YO-
tupu. Tak, 10 KucaoTHUX OKcuAiB Hasnexarb xpoMm(VI) okcupn CrO,
ta manras(VII) okcun Mn,0O,.

DopMyan HAKOIIBII IMOIMNPEHNX KUCJIOTHIUX OKCHUIIB Ta BiAmoBigHmMx
iM KHCJIOT HaBeJIeHO B Tabjauii 5.
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§ 24. B3aemopia Boan 3 oKCuaamu

Taoaumnga 5. KueaoTHi okeuau Ta BigmoBimHi iM KHCIOTH

Kucaorauit okcuy Kucaora (rigpat KMCIOTHOTO OKCHUIY)
Sio, Cunikaraa H,SiO,

SO, Cyasdiraa H,SO,

PO, Oprodocdarna H,PO,

N,O, Hirpuraa HNO,

Cro, Xpomaraa H,CrO,

Mn,O, ITepmanranaTaa HMnO,

OCHOBHI okcman

IIponykTu peakxiii oxcumiB i3 Bomoro (TiApaTw) MOKYTH BUSBJIATHU
oCHOBHI BiylacTuBOCTi. JIKIIO rizpaT OKCHAY € OCHOBOIO, TO TAKHIl OKCH

€ OCHOBHUM.

\ . p
“‘-. OKCVI[ZU/I, rigpatn AKX € OCHOBaMu, Ha3nBakdTb OCHOBHVMW OKCUaaMW.

IIo OCHOBHMX OKCHIB HAJIEKATh OKCHUIYW METAJIUHHX eJIEeMEHTiB.
ITe 3me6iMBIITOTO0 OKCUAM OMHO-, IBO-, & iHOMAI TPUBAJEHTHUX METATIUHUX
eixeMeHTiB (Tabi. 6).

Taoauma 6. OcHOBHI OKeuaM Ta BigmoBimHi IM OCHOBH

OcHOBHI OKCHIN

Bzaemopis 3 Bogoro

OcHoBH

Na,O Harpiii rinpoxcug NaOH

K,0 Kaumiit rinpoxcun KOH

Li,0 BszaemogioTs JIiri#t rigpokcun LiOH

SrO Crponmniii rizpoxcuy Sr(OH),
BaO Bapiii rinpokcun Ba(OH),
Ag,0 Aprentywm rinpoxcun AgOH
CuO He BzaemomioTh Kynpym(II) rizpoxcun Cu(OH),
FeO ®epym(Il) rinporcux Fe(OH),

O
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TEMA 1Il. BOAA

BinpmiicTh OCHOBHMX OKCHZIB i3 BOZOIO HE B3a€EMOIIIOTHL. ¥ PeaKIliio
3 BOJOI0 BCTYHAIOTh JINIIIE OKCUAU, TiAPATH AKUX PO3UNHSAIOTHCA Y BOIL
(muB. Tabsx 6, c. 161). Taki rigzpaTu HA3UBAIOTL JY2aMU:

Na,0 + H,0 = 2NaOH @
CaO + H,0 = Ca(OH),

€ONHNIA KNCIIOTHUIN OKCUA, WO 3a 3BUYAHMX YMOB He B3aEMOJi€ 3 BOAOI, — Lie
cnniuin(lV) okeng SiO,, AKomy Bignosigae cunikatHa kucnota H.SIiO,. BiH ayxe
NOLWVPEeHNIA y MPUPOAI Y CKNaai MiHepany KBapuy. 3BUYaiHU KBapLOBUIA MiCOK
Ha Geperax mopiB i piuok — ue i € cuniuin(lV) okecma.

Mpun B3aemogii Kanbuin okcupay (HeraweHOro BamnHa) 3 BOLOK YTBOPKETbCA
Kanbuin rigpokcup (raweHe BanHo). [ig yac W€l peakuii 3 BoOo BUARINAETbCA
HaCTiNbKM 6araTo TennioTy, Wo BoAa MOXe 3akunitu. Lo peakuito BMKOpUCTO-
BYIOTb Y TaK 3BaHMX XiMiYHMX Tpinkax AnA posirpiBaHHA CHigaHkiB abo Hanois
B OQHOPa30BUX NaKkeTax.

BuasneHHA KNcnot i ocHoB Y PO34MHax

BinbiricTs okcuais i BigmoBigHuX iM rigpatiB — 6e30apBHi CIOJAYKH,
TOMY BUBHAYUTHU iX HAABHICTH a00 PO3PIBHUTH KUCJIOTH N OCHOBU 0e3
«CTOPOHHBOI OMMOMOTU» HEMOKJINUBO. [JIgd BUABJIEHHA KWUCJIOT i OCHOB
Y PO3UMHAX BUKOPUCTOBYIOTH iHOUKamMopu — CKJaIHiI OpraHiuHi cmosy-
KM, [0 3MiHIOIOTH CBO€ 3a0apBJeHHs 3aJIeKHO BiJ HasABHOCTI KMHCJIOTH
a6o ocuoBm B pos3umHi (Mas. 114). Hadimomupeninri ingukaropu ta ixHin
KOJIip 3a HAasABHOCTI KHCJIOT Ta OCHOB HaBeIeHO B TabJuIi 7.

Tabmuisa 7. 3adapBiieHHS e IKMX iHIUKATOPIB 32 HAIBHOCTI KUCJIOT
i ocHOB Ta y BOIi

3abapBiIeHHA
Ingukarop . R
Y PO3UYMHAX KHCJOT | y PO3YMHAX OCHOB | y YHCTi¥ Boxi
Jlakmyc YepBoHUH Cumniit diosneroBuii
Metumopanx YepBoHUH JKopruii Opam:xeBuii
denoadranein Besbapsuuit ManuzoBui Besbapsumit

31e6iabIIoro iHAWUKATOPU BUKOPUCTOBYIOTH Y BUIJISAL PO3YUHIB —
y Bozai abo B cnupTi. 3pydHile BUKOPUCTOBYBATH iHAMKATOPHUNA mamip —
3BUYAWHUI TAaIip, IPOCOUYEHUI PO3UYMHOM iHAWKATOPY, & MOTIiM BHUCYIIIE-

HUHA. Y Opojak BiH HMOTpAILIsAE€ Y BUIVIAAL HAOOPY TOHEHBKHX CMYIKEUOK
(man. 115).

A
C
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§ 24. B3aemopia Boan 3 oKCuaamu

- Wy |

a 6
Man. 114. 3a6apBneHHA nakmycy: a — Man. 115. Po3unH iHguKaTopy
3a HaABHOCTI KUCNOT; 6 — OCHOB Ta iHAMKaTOpHWI nanip
JIABOPATOPHUI JOCNIA Ne 5
BVII1p06yBaHH$I BOAHUX p03llI/IHiB Knucnot @

i nyriB iHAMKaTopamun

O6na0HaHHA: MITATUB i3 IPOOipKaMu.
Peaxmuesu: po3unHU OCHOBU, KHCJIOTU, BOAA, METUJIOPAHK, (DEHOJI-
dranein, JaKMyc.

| Upaeuaa Oe3meKn:
® - BUKOPHUCTOBYHTE HeBeJUKi KiJIbKOCTI peaKkTUBiB;
+ ocTepiraiiTecs MOTPAIJIAHHA PeaKTHUBIB Ha OOAT, IIKipy, B OUi.

1. IligroryiiTe mo Tpu HPOOIPKH 3 BOMOIO, PO3UYMHOM KHCJIOTHU Ta
PO3YMHOM OCHOBH.

2. VYV mepmry mpobipKy 3 BOAOIO HomaiiTe KiJibKa Kpalejb PO3UNHY
MEeTUJIOPaAHKY, V¥ APYIry — JaKMycy, y TpeTio — QeHoapTaaeiny.

3. Tak camo gmopmaiiTe iHAMKATOPU B IPOOIPKHU 3 PO3UMHAMU KHCJIOTH
M OCHOBHU.

4. TlopiBuAliTe 3a0apBjeHHA iHIMKATOPIB y pisHUX Ipobipxax i sa-
MUIIITh Pe3yJabTaTU B 3OIIIHUT.

5. 3pobiTh BICHOBOK II[OJ0 BUSBJICHHS KICJIOT i OCHOB iHANKaTOPaMMU.

)

BucHOBKM:

N

v
=Y
.

Okcnam 3aaTHI cnoslyyaTca 3 BOAOIO 3 YTBOPEHHAM rigpartis. [igpatn Kuc-

JIOTHUX OKCUAIB — KUCNIOTK, @ OCHOBHMX — OCHOBMW.

2. [Jo KMCNOTHUX OKCUAIB HanexaTb OKCUAN HEMETANIYHNX €NIEMEHTIB Ta OKCU-
O MEeTaNiYHMX efIeMEHTIB i3 BaNleHTHIiCTIo, BULWOHO 3a |V. 1o OCHOBHUX OKCU-
NiB Hane)aTb OKCMAN MeTaNiYHUX enemMeHTiB i3 BaneHTHicTio |, Il Ta iHopai lll.

3. [InA BMABMEHHA KUCIIOT Ta OCHOB Y PO34YMHi BUKOPUCTOBYIOTb iHAMKATO-

pu — PevYoBUHMU, 3a0apPBNEHHA AKUX 3MIHIOETbCA 3a HAsIBHOCTI KMCIOTU

UM OCHOBMW.

O
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TEMA 1Il. BOAA

| KOHTpPONbHi 3annTaHHA

1.  Aki okcnan HasuBaloTb KUCNOTHUMMU, A AKI — OCHOBHUMK?
Q 2. fKi peyoBUHM Ha3MBalOTb rigpatammu?
3. fAKi KMCNOTHI oKCMAW 3a 3BUYAMHMX YMOB B3aEMOZilOTb 3 BOLOM, a AKi —
Hi? AKi 3 OCHOBHUX OKCUAiIB 3[aTHi B3aEMOAIATM 3 BOAOtO?

3aBAaHHA AnA 3aCBOEHHA MaTepiany

1. fAK MOXHa AOOYTW 3 KNCNOTHOIrO OKCMAay KUcnoTy? HaeeaiTb piBHAHHA pe-
AKLUiN KUCITOTHUX | OCHOBHUX OKCU[IB 3 BOJOI0.

2. I3 HaBefeHoOro nepeniky BUMNMUWITh B OKPeMi CTOBNUUKN GOPMYNN OKCULiB:
a) KNCNOTHUX; 6) OCHOBHUX. Na,O, P,O,, CO,, SO,, CrQ, Cu.0, Si0,, Mn,0..

3. ki 3 HaBefeHUX OKCUAIB B3aEmMopitoTb i3 Bogoto? Cknagitb BignoBigHi pis-
HAHHA peakuin. Na,0, CO,, SO,, CrO, SiO,.

4. Po3uuvH, WO YTBOPMBCA MPW PO3YMHEHHI ra3yBaToro okcuay y Bofi, 3a-
6GapBIIOE NAKMYC Y YepBOHWUI Konip. AKWiA ue ras mir 6ytn?

5. TaciHHA BanHa — Le B3aEMOAiA HeraleHoro BanHa (Kanbuin okcuay) 3 Bo-
goto. CKknagitb PiBHAHHA Ui€i peakuii.

6. fIK BW BBaXa€Te, UM MOXHa 3HANTM B MpuUpomHUX ymoBax ¢ocdop(V)
okecng, cynboyp(VI) okeng Ta HaTpin okcma? Bignosigb NoACHITb.

7. [1OoMOBHIiTb CxeMu peaKUiil i Ha3BiTb MPOAYKTM peaKLii:
a)LiO+HO— ... ;6)SO, + HO — ... i B) eeenn. + H,0 — Ba(OH),.

8%, [leaki oKcMan BUKOPUCTOBYIOTb AK OCyllyBadi ANA 3HEBOAHEHHA rasis
Ta JeAKNX HEBOAHMX PignH. Ha AKOMY NpuHUMNI FPYHTYETbCA AiA OKCUAIB
AK ocywyBauyiB? fIKi OKCMAN MOXKHa Tak BUKOPUCTOBYBaTW i YoMy came ix?

IS

§ 25. Mpo6nema uncroi Boan

MpuraganTe: UMM BiAPI3HAOTbCA YNCTI PEYOBUHNU Bi CyMilLen.
Yn TpannaeTbca B npupoai abcontoTHO uncTa Boaa?

MNpobnema uncToi Boan

3amacu BoAu Ha 3eMJIi BeJMue3Hi, OJHAK IepeBa’KHO Ile — COJIOHA
BoJa MOPiB i okeaniB. Boma He mpumaTHa AJsd mOOYyTOBUX IIOTpeOd, ii He
MOKHA BUKOPHCTOBYBATU B ITPOMMCJIOBOCTI, OCKiJIbKM BOHA MiCTHTBL Oa-
raTo po3uYnMHEeHHUX coJieil. 3me0iabIIoro Mu BUKOPHUCTOBYEMO IIPiCHY BOAY,
sAKol Ha 3eMJIi 3HAUHO MeHIIe, HixK cosoHol (He Oinbime mixxk 3% Bin
ychoro o6’eMmy Bomm). ¥ 0araThbox MiCIIX MJIAHETH IIPicHOI Boau Opakxye
IJIsl 3POIIEHHS CiIbCBKOTOCIOAAPCHKUX YTifb i mOTped MPOMUCJIOBOCTI,
a B IesIKUX perioHax il He BUCTAUae HABITH AJId TUTTA. [0 TOTO K, DidIb-
HiCTH JIOAWHU BILIMBa€E AK HaA KiJbKicTh, TaK i Ha AKiCTh IIPicHOI BOAU.
ToMmy choTomHi Iepen JIOACTBOM MOCTaJja AY:Ke aKTyaJbHa I BaMJnBa
mpobJieMa 3a0e3MeUueHHs HACEJeHHS IJIAHETH YKUCTOI BOIOIO.

www.e-ranok.com.ua
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I>xepena 3abpyaHeHHA BOAM

NMPOMUCIIOBICTb

OcHOBHUMY 3a0pyAHIOBAYAMHU BOJI € YOPHA Ta KOJILOPOBa
MeTaNyprif, MalmuHOOyAyBaHHA, eHepreTuuHa rajaysb,
XiMiuHa IPOMMCJIOBICTh, XapuoBa IPOMUCIOBICTb.

CIJIbCbKE OCNOAAPCTBO

Criuni Boau HAAXOOATD Bifl TBAPUHHUIIBKUX (DepM,
nraxodepM, Big mosuBy nmociBiB KyabTyp. I1i cTo-
KU 3a0pyqHEHi pellTKkaMu MiHepaJabHUX A0OPUB,
HeCTUIUIaMU Ta iHIIMUMU OTPyTOXiMiKaTaMu.

BUOOBYTOK KOPUCHUX KONANMUH
Bigsasu ripcbKkux mopig sbaraveHi miges-
THUMH 3 TJIMOWH INKiAIUBUMY XiMiuHUMI
eJleMeHTaMU Ta CIIOJYyKaMu, SAKi 3rogoM
PO3MUBAIOTHCA aTMOCHEPHUMHU OIlagaMU
i moTpamIsioTh Y HIOBEPXHEBi BOAN.

KUCNOTHI JoLwl
o armoc(hepu moTparnJse 6araTo Kuc-
JIOTHUX OKCUIiB. BoHU B3aeMOIiIOTH i3
BO/JIOIO, IITO0 MIiCTUTBHCSA B IMOBiTpi. ¥ pe-
3yJBbTATI I[HOT'0 YTBOPIOIOTHCA POZUMHU
KHCJIOT, ITIT0 Pa30M i3 IOIIeM ITOTPAaTLIA-
I0Th Y BOJOMMU Ta I'PYHT.

KOMYHAJIbHI CTOKU

YV mumx kaHaJgisamiinux Bogax Oararto
OpraHiuYHUX PEYOBUH, AKi B mpoiieci pos-
KJAQIaHHA B MPUPOTHUX BOAOMMAX TIPU-
3BOJATH HO 3arubeii 6araTbox BOASHUX
OpraHi3MiB i MOPYIIIEeHHA €KOCUCTEM.

BOJHWUW TPAHCMOPT
Ocob6amBy HeOe3IeKy CTAHOBJISATL TaHKEpPH.
¥ BumagKy MOIMKOIKEeHHS TaHKepa BUTiK Had-
TU MOJKE ITPUBBECTH IO €KOJIOTiUYHOI KaTacTpo-
¢u, ockinbKM HaPTOBI MIAMYU HeOe3meuHi I
JKUBUX OPTaHi3MiB.

PAAIOAKTUABHI PEHOBUHUA

PanioakTuBHI peuoBUHYU IOTPANLIAIOTEH ¥ BOLY BHACJi-
IOK 6e3mocepesHBOTO CKUTaHHA (II0OXOBAHHA) PajioaK-
TUBHUX BiIXO/1iB €eHEPTEeTUKY Ta TPOMUCJIOBOCTI, Iicas
BUIIPOOYBaHb AZePHOI 36p0i TOIIO.
www.e-ranok.com.ua




TEMA 11l. BOOA

OxopoHa BOAONM Bif, 3abpyaHEHHSA

s Bupimienusa npobjieMu YMCTOI BOAW HEOOXiJHO OXOPOHATH BOMHI
pecypcu mjaHeTH Binm 3a0pymHeHb. I[1a 1mboro Hacamiiepen HeoOXigHO
MPUNMHUTH CTOKU 3a0pyAHEHOI BOAM 3 MPOMUCIOBUX Ta CiIbCHKOTOCIIO-
IapChbKUX IiAIPUEMCTB Y BOAOWMU, OyAyBaTH CydacHi OUMCHi criopyau
Ta BUKOPHCTOBYBATH HOBi €KOJIOTiYHO UMCTiI TEXHOJIOTII.

B Vkpaiuni npuitHATO HU3KY 3aKOHIB, IKi Ha Jep:KaBHOMY PiBHIi 3a-
00pOHAIOTL 3a0pyaHeHHs Bomoiim. CmerianabHa Jlep:kaBHaA eKOJIOTiuHA
iHcmekIisa YKpaiHM OHiKyeThCA OXOPOHOIO0 NPUPOSHUX PecypciB Harroi
KpaiHu.

[lesiki pevyoBMHUN i MaTepianu, Taki sk TMpca, Topd, conoma abo nonicTupon,
3aBAAKN 0COBANBOCTAM iXHbOI MOBEPXHI BUKOPUCTOBYIOTb AK afcop6eHTn. BoHn
BUABNAOTb BNACTUBICTb YOUPATU LWKIANNBI PEUYOBMHM 3 PiAKOro YmM rasyBaToro
cepepoBuLa. Tomy HadTOBI NNAMK, YTBOPEHi BHACNifOK aBapili TaHKepPiB Ha Mo-
BEPXHi BOAW, MOCKNaloTb agcopbeHTamm, AKi MOTIM BUIyYaloTb pa3oM 3 HahTok.
AKLWo HapTOBY NAAMY MOCKMATK Kpeiaok abo rincom, To Taka Cymil ToHe. Tak
OUMLLAETHCA MOBEPXHA BOAW, NMPOTE Ha MOPCbKOMY [AHi HadTa 3anuvilaeTbcA
Hebe3neyHo A1 BOAOPOCTEN i TBAPWIH.

OunLeHHs soan

YacTo piuKoBa BOZA 3JAETHCA Ha IPOCBIT HEOTHOPiIHOIO, KaJlaMyT-
Hoto. Ile moB’sa3aHO 3 THM, IO KPiM coJeii y Hill MmicTATbea ApiOHI mmi-
IUHKW, YaCTOYKMW MyJay. I[Ia oumimeHHSA BOAM Bil 3aBUCIWX TBEPAMX
HEPO3UMHHUX YaCTUHOK 3aCTOCOBYIOTH (himbTpyBanud. Boma, 1o mpoiiia
Kpisb (pigbTp, IIpo30opa, aje Bce K iIlle MICTHUTHL PO3UYMHEHi coJIi.

Man. 116. BogoouncHa cTaHUif, Ha AKi piuyKoBYy BOAY rOTYIOTb
ANA nopauvi y mepexy BOAOrOHYy

www.e-ranok.com.ua




§ 25. Mpobnema umncToi BoaM

Man. 117. MobyToBi GINbTPU A1 OUMLLEHHA MUTHOI BOAW:
a — CTauioHapHUiA; 6 — NepeHOCHU

3a meHb JIIOAWHA CIIOKHBAE B 1KYy B cepefHLOMY 2 JI BOAU. SHAUHO
OinbIlle BOAM BUTPAYAETHCA HA HOOYTOBI moTpedu — MUTTA, IIPAHHAI.
VY BeqmKMX MicTax IMOJEHHiI BUTPATH BOAW CTAHOBJIATH O0am3bKo 100 i
Ha ocoOy. Boxa, 10 HagXOOuUTL V MEPE’sKy BOIOTOHY, MAa€ OyTH IIPO30-
PoOI0, OUUIIEHOI0 BiJ IIKiAJMBUX PEUYOBUH i XBOPOOOTBOPHUX OaKTepiii.
1106 3pobuTH PiUYKOBY BOAYy Oe3MeUHOI0 IJif CIOKUBAHHS, B KOKHOMY
MicTi pyHKIIIOHYIOTH BomoouucHi craHmii (mana. 116).

Y pomarmmHix yMoBaxX HAAIiWHUM CIOCOOOM B3He3apaskeHHS BOAU
e Kumn’ arinuda. Kum’adeHa Boma maiiyke He MicTuTh OakTepiii. Ane mia
CIOKMBAHHA B 1)Ky 3He3apa'KeHHsS BOAU iHOAI OyBae HeZOCTATHHO, aiKe
B Hill Ime MicTuTbcA 6araTo PO3UMHEHUX COJIel, AKI MOKYTh 3aBIaTHU
IIKOAW, HAKOIMMYYIOUNCh B OPTaHi3Mi Ipu TpUBaJioMy cuoKuBaHHi. Tomy
B JIOMAIIIHIX yMOBax 0a’KaHO BUKOPKUCTOBYBATH CIIEIiajbHI (GiabTpu A
nuTHOI Boxu (man. 117).

XimiyHO uYmMCTy BOAYy MOOYBAIOTH NEPErOHKOI0, a00 AUCTUJIAIIEI0, 3a
IOIIOMOT'0IO CIEeIiaJbHOI'0 MPUCTPO0 — auctuiasaTopa (maa. 118a, c. 168).
ITeii cmioci6 ounIleHHS MOJIATAE B TOMY, IO PigWHa IIpU HarpiBaHHI mepe-
XOJIUTH y Mapy, AKa MOTIM OXOJIOMKYEThCA ¥ 3HOBY cTae pigkor. Hainpo-
CTIIMY TpUJIaL IJIA IIePEeTOHKU CKJIAJaEThCSA 3 KOJOU, TEPMOMETPA, X0JI0-
IUJIbHUKA Ta eMHOCTI — mpuiimaua (mas. 1186, c. 168). Bogy, orpumany
TePEeroHKOoI0, Ha3MBAOTh AVMCTUIHOBAHOI. BoHA MaliiKe He MiCTUTH PO3YU-
HeHUX coJjeii. [[ucTuIboBaHy BoAy BUKOPUCTOBYIOTh ¥ XiMiuHMX JabopaTo-
PifX IJid IPUTOTYBaHHSA PO3UYMHIB, B aiTeKaX JJI BUPOOHUIITBA i1 PO3BEIeH-
HA JiKiB, /I TeXHIYHOTO 00CTYTrOBYBAHHS aBTOMOOIIBHUX aKyMYJIATOPIiB.

ITutu gucTmabOBaHYy BOAY HebOasKaHO. ¥ BEeIHMKHX KIJIBKOCTAX BOHA
MIKiIJMBa AJid 340POB’ s, ayKe OpTraHi3M JIOJWHU IIPUCTOCOBAHUM 0 CIIO-
JKMBaHHA BOAU 3 PO3UMHEHUMMU B Hill COJIAMM, SKi B HE3HAUHUX KiJb-
KOCTAX HEOOXimHI AJA KUTTEMIATBHOCTI.

D
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TEMA 1Il. BOA

H

)

a

OunctunboBaHa
BOAa

KoHpaeHcat

HarpisanbHumn
enemeHT

6

Man. 118. Inctmnatop — NPUCTPIN ANA MOBHOIO OYULLEHHA BOAMW: d — 3OBHIWHIA BUMNAL;

6 — BHYTpiWHA 6ynoBsa. BiH ABnsAe coboto 6ak i3 HarpiBanbHUM npunagom. Bopa B 6aky
MOCTIHO KWUNUTb, @ BOAAHA Mapa KOHAEHCYETbCA B CreLljianbHin EMHOCTI — npunmadi

BucHoBKM:

—
.

Bogoa — BaknMBa peyoBMHA ANA XUTTERIANBHOCTI i CUPOBUHA AN NPO-
MUWCTOBOCTI. 3aMacu BOAM HA MiaHeTi 0OMeXeHi, TOMy [0 HUX HeobXigHo
cTaBUTUCA owWwaanrBo. OCHOBHUM AxKepenom 3abpynHEeHHA BOAM € Mmpo-
MWCIOBA AifANbHICTb NIOANHMN.

Yci Bigxoan npomucnoBocTi HeobXigHO 06OB'A3KOBO ouKMLlyBaTU. TakoX
OUMLLEHHA MOTpebye piukoBa BOAA, WO BUKOPUCTOBYETbCA ANA CMOXMW-
BaHHA B XapyoBUX i MOBGYTOBMX LinsxX.

KoHTponbHi 3annuTaHHA

8%,
9%,

Ha3BiTb OCHOBHI fxepena 3abpyaHeHHA BOAN.

Y Aknin cnocié BuganaioTe po3nuty HadTy 3 Bogonm?

AKi cnopyan BMKOPWCTOBYIOTb ANA MiArOTOBKM BOAW A0 CMNOMKUBAHHA
Ta OYMLLEHHA NPOMUCIIOBUX BUKNAIB?

Y AKuii cnocié MmoxHa ounwati Bogy B nobyTi?

Lo Take anctunboBaHa Bofa? Ake 3acToCcyBaHHA BOHa Ma€?

flka Boga B npupopgi Hanbinbw 65n13bka Ao aUCTUNboBaHoi Boan? Aki go-
MiLLKM BOHA MOXe MICTUTIK?

Aknx fomiloK y BOAi MOXHa No30yTnca QinbTpyBaHHAM, BiACTOIOBAHHAM,
ancTunsuieto?

OnVwWiTh NPUYMHY BUHNKHEHHA KNCNOTHMX LOLLIB.

3 popaTtkoBoi NniTepatypu abo mepexi IHTepHeT fisHanTeca Npo MeToau
OUMLLEHHA BOAWN B MPOMMUCIOBOCTI abo Ha BOAOOUMCHMX CMOPYAAX Ballo-
ro micrta.

10.* MpoekT N2 8 «[Mpobnema 36epekeHHA YNCTOTU BOAOM.
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§ 25. Mpobnema umncToi BoaM

11.* MNpoekT N2 9 «fAKiCTb BOAW, OTPUMAHOI 3 Pi3HUX AXKepeny.
12.* MpoekT N2 10 «Di3nyHi Ta XiMiuHi BNACTUBOCTI BOAU».
13.% MpoekT N2 11 «Cnocobun ounLeHHs BOAU B NOBYTi».

AOMALUHIA EKCMEPUMEHT

OuunieHHa Boan KUN'ATIHHAM i 3a JonomMoroio no6yToBoro
dinbTpa

Bam nompiOHi: 4allHUK, moOyTOBUU QiJbTDP OJA BOAUW, JOKKAa
3 IepeB’THOIO0 PYUYKOI0 a00 MOPIeIsSHOBA YalllKa, BOAOIPOBiIHA
BOJA.

| lpaBuna Gesmexu:

® . IJIA MOCJiZiB BUKOPUCTOBYHTE HEBEJINKi KiJIBKOCTiI PeUOBUH;
+ ocTepiraliTecsa IMOTpaIIAHHS PEYOBUH Ha ONAT, INKipy, B OUi;
« IOTpuUMYyHTecs HpaBuJj O0e3neKW NMPU HArpiBaHHI pPeYOBUH.

3BHUaiiHa BOJONIPOBiJHA BOJA HE € UYMCTOI BOJOI0, 4 € PO3UHMHOM
pisHUX coJsell i rasiB. BuaBuTyu HaABHICTH coJjiell y BOAI MOKHa BUIIA-
proBaHHAM. {18 IIBOTO HEBEJWKY KiJIBKiCTh BOAOMPOBiAHOI Bogu Tpeba
00epesKHO BUIIAPUTU B IIOPIEJAAHOBiI uyalmii abo B JoKili. IIpu mbomy
Ha JHi YTBOPHUTBHCSA TBEPAUN 3aJUIIOK pPo3unmHeHuxX coJieii. IloBTopiTh
mell MOCJif i3 KUII'AYEeHOI OXOJO/KEeHOI0 BOJOI0 Ta BOJOIO, OUUIIEHOIO
mobytroBuM (isbrpom. IlopiBHANTE KiABKICTH TBEPAOrO 3aJUIIKY, YTBO-
PeHoro 3 HEOUHUINEeHOI BOAM Ta 3 BOAM, OUUINEHOI PisHMMU cCIIOCODaAMMU.
3aHOTYIiTe CBOI CIOCTEPEXKEHHS i IOSCHITH iX.

@ Mepegipme ceoi 3HaHHA 3a memoro «Booan.
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Dopatok 1

QdisnyHi BNacTBOCTI AeAKNX peYOBUH

PeuoBuna T'yctuna, | Temnepa- |Temmneparypa | Po3unnHicTh
r/cm?® Typa ImjIaB- | Kuminadg, °C y Bomi
Jennd, °C
Asor 0,00125 | -210 -196 MaJsiopo3unHHU
Bausesko . .
Anmas 3,52 4000 Hesigoma Heposunnanii
Anrominin 2,70 660 2500 Heposununnii
Aworiax 0,000771 | 77,75 -33,42 HloGpe
PO3YMHIETHCS
Aneron 0,79 -95 56 Hobpe
PO3UMHSETHCS
Boga 1,0 0 100
Bogenn 0,00009 —-259 —-253 MausioposunHHI I
. Bausesko . .
T'pagir 2,27 4000 Hesimoma Heposzuunnnii
3aurizo 7,87 1539 2870 Heposuunne
30JI0TO 19,3 1063 2880 Heposuunue
Von 4,94 114 186 MausoposunaHM
Ksapig 2,65 1610 2950 Heposuunnnii
Kucenn 0,00143 | —219 -183 MautoposunHHU
Kuciora ornrosa 1,05 17 118 Hobpe
PO3UYNHAETHCS
Kpeiina 2,71 Posxana- Posxnana- Heposuunna
€ThCSA €ThCSA
Maruin 1,738 651 1090 Heposuununii
Merau 0,000718 | —182,5 -161,6 MaustoposuunaHII
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3akxiHueHHs Mmabauyi

PeuoBuna I'yctuna, | Temnepa- |Temneparypa | Po3unnHicTh
r/em? Typa IJiaB- | KumiHedg, °C y Boai
JaenHd, °C
Mizamit Kymopoc 2,28 Poskinana- Posknaga- Hob6pe
€ThbCA €ThbCA PO3UYNHAETHCA
Mins 8,96 1083 2543 Heposuunna
Oson 0,00214 | -197,2 -119,9 Hlodpe
PO3UYNHAETHCA
Os0BO 7,29 232 2620 Heposuunne
Ilnaruna 21,1 1768,3 3825 Heposuunna
PryTh 13,6 -38,87 356,58 Heposuunna
CsBunelp 11,3 327 1745 Heposunaaunii
Curinin 2,33 1414,8 2349,8 Heposununanii
Cistb KyXOHHA 2,17 801 1465 HoGpe
PO3UYMHSETHCS
Cipkosogens (rix- | 0,00152 —-85,7 -60,8 Matopo3unHHMIIA
poreH cyabdin)
Cona 2.16 Posrkmaga- Posrmaga- Ho6pe
MUTHA ’ €TbCs €TbCsA PO3UYNHSETHCS
Cona 2.53 852 Poskmaaga- Hob6pe
mpajabHa €ThbCA PO3UYMHSETHCS
CrupT eTUI0BUIL 0,79 -114 78 HoGpe
PO3UNHSIETHCS
Cpib6io 10,5 961 2167 Heposunnne
XopoBoeHb 0,001477 | 114,22 85 Hobpe po3umHsi-
(rizporeH XJ0pUK) €ThCA
Xpom 7,19 1875 2480 Heposuununnii
Huak 7,13 420 906 Heposununnuit
ITykop 1,59 185 Poskmnaga- Hob6pe
€TbCsA PO3UYNHAETHCS
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Oopatok 2

Lkana TBepaocTi peuoBuH @. Mooca

TBepaicts | Eramonnuii Oopo6aoBaHicTh I minepaan

3a INIKAJIOI0 | MiHepaJ MiHepaJiB 3 aHAJIOTIYHOIO

Mooca TBEPAiCTIO

1 Tanbk Jlerxko apAnaeTbCs T'pagir
Hirrem

2 Timc JlegBe npamnaeTbes Xjopur, rajiir,
Hirrem KYXOHHA CiJIb

3 Kansur OpAnaeTbca MigHUM Biorur, 3oaoto,
IPOTOM cpibio

4 dDrooput HpsamaeTbcss HOKEM HomomiT, chamepur

5 Anarur Iz sycunnmam gpamna- Temarut, ma3ypur
€TbCs HOYKEM

6 OprokJia3s (mosbo- | IpAmnaeTbca HATUAI- Omnag, pyTua

BUI IIITIAT) KOM, 3aJIMIIIAE CJIiT

Ha CKJi

7 KBapm (ripebkuit | Iligmatorsesa o6pobmi | I'panar, Typmastin

KPHUIITAJb) aJaMasoM, APAMNaTh

CKJIO, IHiJ yac BUTi-

8 Tomas CYBaHHS HAIIAIKOM Bepui, mminens
YTBOPIOIOTH iCKpU

9 Kopyug

10 Anmas Pixe cxio
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Jopatok 3

TpaauuinHi (TpuBianbHi) Ha3BN feAKNX pPe4yoBUH
Ta ixHi XimiuHi popmynn

Hassa

dopmyaa

Awnmoniauna Boza (HaIIaTUPHUMA CITUPT)

Bonuuit posunn NH,

Awnomniiina cemitTpa NH,NO,
Antumoniii (cypma, ctubiii) Sb
BepToseroBa cinb KClO,
Bonoranwuii ras (meraH) CH,
Time CaSO, - 2H,0
Iugiticeka cemiTpa KNO,
Inkwit maTp NaOH
Kawm’sana (kyxoHHA) ciib NaCl
KBapi, micox Si0,
Marnesur MgCO,
Mapwmyp, BamHAK, Kpeiga, KaJbIIUT CaCoO,
Migauit kymopoc CuS0, - 5H,0
Hamarup NH,Cl
ITasena maruesis MgO
ITanene (meraieHne) BawHo Ca0O
IToram K,CO,
Coma muTHa (xapuoBa) NaHCO,
Copa (IpanbHa) KaJbIMHOBAHA Na,CO,
Yapuuii ras CcO
Ununificbka cemitpa NaNO,
Yopua marHesisa MnO

2
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Dopatok 4

XimiuHi pekopan

Hainpinkicuimuii exement — Acrat (0,16 r y Bcilt 3emHiit Kopi).

HaiiBaskua 3 rasdyBaTux ped4oBUH — pajnoH (ryctmua — 10,05 r/ix
npu 0 °C), a maigerma — BojeHb (ryctuHa — 0,08929 r/i).

Haiimopo:xua mpocra peuoBuHa — KajuidopHii (Bapticts 0,001 misi-
rpama — 120 posapis CIITA).

Haii6inpm KoBKMiZ MeTass — 30J0TO (3 1 T MOKHA BUTATHYTH JPiT
3aBIOBXKKHU 2,4 KM).

Haii6inpm TyromiaaBKHii MeTaa — BoJb(dpaM (TeMIepaTypa ILIaB-
ageuas — 3420 °C).

HaiiBuma temMneparypa moJiym’s BUHUKA€E IiJ yac 3rOPAHHA TeTpa-
kapbon puuitTpuny C,N, (4988 °C).

HajiTpuBagimuM eKCIIepUMEHTOM IOBTHUII yac BBa)KaBcsa 12-meHHUN
mocuin JlaByasbe. BiH HarpiBaB pTyTh y 3amadHill peTopTi, y AKili BoHaA
nepetrBopooBasaca Ha MepKypii(Il) okcua, pearymoum 3 KHUCHEM.

Haii6inpie HayKoBUX mpainp (2872) mpoTaroM CBOTO JKUTTS OIIy0JIi-
KyBaB (panmnyspkuit ximik M. Beprto.

HaiimoBie im’s cepex ximMikiB Mae 3acHOBHHK ATpoximii Piginm
Aypeon Teoppact Bombact Ilapamenbe ¢ou I'yreureiim (1493—-1541).

HaiigoBire KUTTA cepen XiMiKiB IpoXuB (ppaHIy3bKUll XiMiK-opra-
HiK Mimens Exxen IlleBpens (1786—1889). Bim mpociaBuBcsa poarmiud-
PYBAHHAM CKJIAAy TBAPUHHUX i POCAMHHUX JKUPIB i BUIAIIEHHAM HaM-
BaKJIUBIIIUX KUPHUX KUCJIOT.
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Jopatok 5

BupgaTtHi ximikn YKpaiHn
Ta iIXHil BHECOK Y PO3BUTOK HayKu

YueHuit BHecOK y pO3BUTOK Ximil

§a61<0 . Vxpaiucbkuil ximik-amamiTuk. 3akiHuuB Xximiunuit da-
HATOILN KyabTeT KuiBcbKoro moaitexuiunoro imcruryty (1927).

Kupuiaosuu

(1905-1968)

HayxoBi mocrimxenusa Oyau mpucBsdeHi mpobiaemam Xi-
Mil KOMIJIEKCHUX CIOJYK. BUBYAB CTaH KOMILJIEKCHUX
CIIOJNIYK y posumHax. OOT'pYyHTYBaB 3arajbHi IOJIOMKEHHS
Teopii cryminuacToi gucoiiamii. Po3po6uB MeTOOUKY BI-
3HAUEHHA CKJIaLy KOMILJIEKCiB, IO MiCTATHCA Y PO3UUHI.
CTBOPUB KUIBCHKY IITKOJIY XiMiKiB-aHATITUKiB, TOCATHEHHS
AKOI BijoMi majexo 3a Me;xaMu Y Kpainu. € aBTopoM MOHAT,
400 HayKOBUX IIpallb

Bax

Ounexciit
Muxroaaiiosuu
(1857-1946)

YrpaiHcbKuil ximik i 6ioximixk. BBaskaeTbcsa 3aCHOBHUKOM
3araJIpHOBiOMOI mIKoau Gioximii. Moro ocHoBHI HayKOBi
mpalli IpucBAYEHI BUBUYEHHIO XiMiUHMX TpoIieciB acumi-
JIAIIT ByTJIEIIo 3eJIeHUMU POCIMHAaMM’, OKMCHUX IPOIIeciB
Y JKUBIi KJIiTHHi, BueHHIO PO (hepmenTHu. TeopeTnyHi mpa-
i Baxa nipo (hepMeHTH cipuaAIN PO3BUTKY XapUOBOI IPO-
MUCJIOBOCTI

Bexeros
Muxoaa
MuxoaaiioBuu
(1826-1911)

VrpaincbKuii i pociticbruit pisuro-ximix. ¥ 1864 p. op-
raHidyBaB (isdumko-ximiuHumi# Bigmim mpu XapkiBchKOMY
yHiBepcurerTi, Ha sxomMy 3 1865 p. BIepIie AK caMOCTilHY
HAYKOBY AUCIUILIIHY YuTaB Kypc (ismunoi Ximii. ¥YeTano-
BUB PAJ aKTUBHOCTI MeTaJiB, naB (hopmysroBaHHA (61U3bKe
JIO CyJacHOT0) BaKOHY JifoumXx Mac. BigkpuB i onucas meTor,
BiHOBJIEHHSA MeTaJiB (aIoMiHOTEPMisT)
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IIpodosicenns mabaruuyi

Bpoaceruit
Onexcauap Limaiu
(1895-1969)

74

1

VxpaiacbKuil pisuko-xiMiK. ABTOD HAYKOBUX IIPaIlb 3 Xi-
MiuHOI TepMOAMHAMIKHU, eJeKTpoximii posumHiB Ta Ximii
isoromis. Ilix iioro xepiBsuumTBoM Biepiine B CPCP 6yia
CTBOPEHA YCTaHOBKA 3 Ofep’KaHHA BaskKol Boxu (1934),
KOHI[eHTPaTiB BaskKoro KucHio (1937) Ta BasKKOro asory
(1949)

Bynre Mukosa
AmnppiioBuu
(1842-1915)

!

&
N |

Vrkpaincsruii ximik, 3acayskenuit npodecop KuiBchKoro
yHiBepcuretry, uneH KuiBcbkoro Biggimenusa Pocificbkoro
TeXHiYHOTO TOBapucTBa. [IparioBaB y rajnyssax eJeKTpoximii
Ta Xximiunoi TrexHosorii. [locimxyBaB e1eKTPoJIi3 PO3UNHIB
i opraHiyHUX CIOJYK, YIOCKOHAJUB METOAUKY I'a30BOTO
aHaJi3y. BuBuas mporec BUPOOHUIITBA IIYKPY 3 IyKPOBOTO
OypAKY Ta YMOBH #oro nepebiry. 3poduB BaroMuii BHECOK
Y PO3BUTOK BiTUMBHSAHOI IIyKPOBOI ITPOMUCJIOBOCTI

Tyauit Maxcum
degoToBUY

(1905— 2007)

Vipaincekuit 6ioximik. HocuaimsxkyBaB mpobGiaeMu MoJie-
KyJasapHoi 6iosorii, mos’sA3aHi 3 perynasiiiero 6iocuHTe3y
0inKiB, JimigiB Ta ByrJieBoAiB, CTPYKTYPY Ta BJIACTUBOCTI
6inkiB. Pe3ysbraTy mux mparmpb O0yJi OCHOBOIO CTBOPEHHS
HOBUX JIiKiB [JIA 3aCTOCYBaHHSA Y I'eMaTOJOTiYHUX i Xipyp-
TiYHUX KJIiHIKax, a TakoK HUSKU IpenapariB AJIsd MigBu-
IeHHA IPOAYKTUBHOCTI Y CLILCHKOMY I'OCIIOZAPCTBi

3eninceruit Mu-
KoJia JIMmuTpoBUY
(1861-1953)

YKpaiHchbKuil XiMik-opranix. BuBuas ByIrJIeBoAHI, 3 AKUX
cKJIagaeThesa HadTa,— HadTeHU. 3aKJIaB OCHOBU HAPTOXi-
wmii. [TpomaryBaB nuTaHHsa CTBOPEHHS CUHTETUIHOTO PiTKO-
ro nasuBa. Bunaiimos ByrinsaUH npoturas. ¥ 1930-Ti pp.
PO3B’A3aB AJIA HAPOAHOr'O rOCIOLAPCTBA BAMKJIUBY IIPO0JIe-
MY BUPOOHUIITBA CHHTETUYHOTO KayuyKy. CTBOPUB BCeCBiT-
HBO BiZJOMY IITKOJY XiMiKiB-oprauikiB
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3aKiHueHHs mabauuyi

ITununenko
Amnaroutiii
TepenrifioBuy
(1914-1993)

VYrkpaincbruil ximik-anamiTuk. OCHOBHUHM HayKOBUU Ha-
OpPAM — 3aCTOCYBaHHA KOMILJIEKCHUX CIIOJYK i opraHiuHmx
peaxkTuBiB y XiMiuHOMY aHaAJIi31 HEOPraHiYHUX MaTepiais.
JaB Kiacudikallito BUKOPUCTOBYBAHUX Y XiMiUHOMY aHAJTi-
3i opramiuaux peakTusiB. Oco0UBY yBary IpuaijasaB HAY-
KOBiii Ta HAYKOBO-OpTaHizaIlifiHiit po6oTi B rayysi OXOpoHU

L Ta ParioHAJLHOTO BUKOPUCTAHHS BOTHUX pecypciB YKpai-
- HU Ta PO3BUTKY METO/[iB aHAaJi3y 00’ €KTiB HABKOJUIIHHOTO
— cepenoBuIIa
ITucap:keBCchbKUA

JleB Bomogumupo-
Buu (1874-1938)

-

VYxpaincekuil yuenuit y ramysi ¢ismunoil ximii. IHocai-
I)KYBaB POJIb POBUYMHHUKIB y XiMiuHUX mpolecax. 3aKJjaB
OCHOBU €JIEKTPOHHOI Teopii OKMCHO-BiAHOBHUX peaKIriii. 3a-
KJIaB OCHOBHU €JIeKTPOHHOI Teopii reTeporeHHOT0 KaTaJsriay.
YV migpyunury «Beryn go ximii» (1926) Bmepiiie BUKJIaB
Bechb MaTepiaJy ximii 3 mosulii exekTpoHHOI Teopii 6ymoBU
aTOMiB Ta MOJIEKYJI

Anumupcbruit
Kocrautun
Bopucosuu

(1916-2005)

VYkpaincbkui#l ximMik-HeopraHik. 'omoBHUMU HanpaAMaMu
mocaifgiB Oysm XiMidg KOMILIEKCHUX CIIOJYK, TepPMOXiMis,
O0ioHeopraniuHa ximisg. BuBuaB BUABU peATHBICTCHKOTO
edexTy B ximii

/
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Dopatok 6

MocunanHAa B IHTepHeT Ha UiKaBi XiMiuHi pecypcn

« IToBHUII oImMC BJIACTUBOCTEHM XiIMIiUHMX eJIeMEHTiB Ta IXHiX CIIOJIYK
http://www.webelements.com

- OpurinaibHe BisyaJyibHe IpeiacTaBieHHA Ilepiogmunoi cucremm Xi-
miuaux enementis . I. MengeneeBa Ha caiiti KoposiBcbkoi ximiu-
HOI CHIiJIKM!
http://www.rsc.org/periodic-table

+ IlikaBuil eJIEKTPOHHUNA HAYKOBO-TOIIYJIAPHUNA »KypHAJI ITPO XiMiro Ta
XiMiKiB, 1110 BuAaeThesA cuelrfiagicramMu KHiBChbKOTO HaIlioOHAJIBLHOTO

yHiBepcuTetry imeHi Tapaca IlleBuenka
http://chemistry-chemists.com

« lly:xe KopucHa i mikaBa indopwmariia 3 ximii Ha caiiti Alhimik
http://www.alhimik.ru

» Mi:xuapongue ToBapuctso IUPAC
http://www.iupac.org

« YKpalHChKUHA XiMiuHMIT mopras
http://www.chemportal.org.ua

« ITopran «XimiuHuii cBiT»
http://www.chemworld.com.ua

« Bceykpaincbki ximiuni omimmiagm
http://www-chemo.univer.kharkov.ua/olympiad.htm
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CNoOBHUK TepMiHiB

ATOM — wHaWMeHIIa XiMiuHO HemoJiJbHA YaCTUHKA PEYOBUHU,
10 CKJIAJa€ThCsA 3 AApa, HAaBKOJIO SIKOT0 00epTaloThCsA eJeKTPOHU. SIapo
aToMa CKJAaJaeTbCsA 3 MPOTOHIB 1 HEHTPOHIB.

AtomMHa Maca — Ie Maca aToMa, BUpPaKeHa B aTOMHUX ONUHUILIX
macu. UmceJabHO MOPiBHIOE BiTHOCHIiN aTOMHIN Maci, aje Mae OIMHUITIO
BUMipOBaHHA — 1 a. 0. M.

AtomHa omuHHIA Macu (a. 0. M.) — OJUHUIA BUMiPIOBAaHHS Macu
HaIJerKUX YacTHUHOK, 1o mAopiBHioe 1/12 macu aroma KapGomy, To6TO
1,67 - 107%* kr.

BaJIeHTHiCTB — Ile 4YMCJO XiMiuHMX 3B’SA3KiB, AKi HeBHHII aToM
MOJK€ YTBOPUTH 3 iHIIMMU aTOMAaMU.

BunapoByBaHHA — TIIpOIlec 3MiHU arperaTHOro CTaHYy 3 PiJKOTO Ha ra-
30II01i0HMIA.

Bignocna atomua maca — 1e 6e3po3MipHa BeInMUMHA, IO JOPiBHIOE
BimHOIIIeHHI0O Macu aToMa no 1/12 macu aroma Kapbomny.

BignocHa MoJeKyasgpHa mMaca — Ileé BeJIWYWHA, IO JOPiBHIOE BiA-
HOIIIEHHI0O Macu MoJieKyau o 1/12 macu atroma Kapbony.

BamacrtuBocTi — 1e 03HAKW, 3a AKMUMU PeUyOBUMHU abo Tisa BigpisHA-
IOThCA OLMH Bil OAHOTO UM HOAiOHI MiK co0oIo.

FOpiHHH — IIBUAKUI IIPOIeC OKUCHEHHSA PEUOBUH, III0 CYIIPOBOIIKY -
€ThCS BUMLJIEHHAM BeJNKOl KiJbKOCTi TemjaoTu i cBiTia.

I'pynma — BepruranpHUil pax enemeHTiB y Ilepiogmuniii cucrewmi,
1o o0’egHye XiMiuHiI eleMeHTH 3 IOAIOHMMU BJIACTUBOCTSIMU.

WWWw. e-ranok. com.up
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CnoBHUK TepMmiHiB

'Z[HCTI/IJIBOBaHa BOJIa — BOJia, OUMINleHA BiJl JOMIIIOK HEOPTaHIUHUX
Ta OPTaHiYHWX PEYOBUH METOJOM IIePEeTOHKU (IMCTUJIAIIT).

Huctunamis — MeTon po3aijyieHHs ABoX (abo 6iybIlie) piguH, 110 3Mi-
myooTbesa. CyTh MeToAy MHOJIsIiTa€ B TOMY, IO CYMiIll piAWH HArpiBaioThb,
Yy pes3yJabTaTi uoro pimmHa, I10 KUIIUTDL IPKU HUMKYIN TeMIlepaTypi, ITIOUnHAE
BUMIApPOBYBaTHUCA paHimie. Bumapu 1miel piginHu BiABOIATHCA Ta OXOJJOIKY-
IOTBCS B XOJOAWJBHUKY i KpamiaMu 30MpaioTbCsa y IpUAMaUi.

EJIeRTpOJIiB — IIpollec PO3KJIANAHHS POZUMHEHNX a00 PO3IIaBIeHUX
PEUYOBUH IIi BIJIMBOM €JEeKTPUUYHOro cTpyMy. Hampukiaazn, eIeKTpoJrizom
BOAUW OJEPKYIOTH BOJEHb Ta KUCEHb, a €JeKTPOJIi30M PO3IJIaBy HaTpii
xaopuny (kam’ssaoi coni NaCl) omepKyroTh IIPOCTI peUOBMHU HATPiil Ta
XJIOP.

EnxexTpoHn — ejieMeHTapHI YaCTUHKU 3 eJIEKTPUUYHUM 3apagoMm —1 ta
Macoro, npudiausao y 2000 pasiB MeHIII00 3a Macy IPOTOHA UM HEeHTPOHA.

Exement — muB. XimMiuHUiI eJeMeHT.

EnemenTn MerajiuHi — XiMiuHi eleMeHTH, AKi B XIiMiUHUX peakIlisx
mepeBasKHO BigmamoTh emekTponu. ¥ Ilepiommuniii cuctemi poararroBaHi
ImepeBaskHO HA IIOUYATKY Iepiomy.

EnemMenTn HemMeTadiuHi — XiMiuHi eleMeHTH, AKi B XiMiuHUX peak-
I[igX TepeBaskKHO MPUUMAIOTH eJeKTpoHu. ¥ Ilepiogmuniit Tabauii pos-
TaIlOBaHiI mepeBaKHO B KiHIII mepiony.

I}melcc — IIOKAa3y€ YMCJIO aTOMiB IEBHOTO eJieMeHTa y CKJIaAi MoJie-
Kyau abo GopMyJabHOI OOWMHUIILI.

IapukaTop — pedYoBWHA, IO 3MiHIOE CBOE 3a0apBJIEHHA 3aJI€KHO
BiJi HAABHOCTI iHIITOI pPEeYOBMHU B PO3UMHiI (KHCJIOTHU, JYTy ToIo). Haii-
OLJILIN HOIIMPEeHi KMCIOTHO-OCHOBHI IHANKATOPY — JIAKMYC, (DeHoI(TaIeiH.

LX)
I/Iorm — OZHOATOMHi abo 6araToaTOMHI YaCTUHKU, II0 MAalOTh €JIeK-
TPUYHUN 3apsan.

Ra'ra.ni:;a'rop — Ile PeYOBWHA, M0 3MiHIOE IIBUIKICTH pPeakIrii, aie
caMa IIpu IIbOMY He BUTpavaeThcsa. KarasizaTopu, 110 MiABUIIYIOTH IIIBU-
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CNnoBHUK TepMiHiB

KicTb peakIrii, Ha3MBaIOThL MO3UTHUBHUMM, a Ti, IO 3HUIKYIOTH,— Hera-
TuBHUME (abo imri6iTopamm). Haiibinpin momupeHM Ta yHiBepcaJlbHUM
KaTaJrizaTopoM € ILIaThHA.

Koedinmienr — mokasye umciio mMoJsieKya (QOPMYJIbHUX ONUHUILH),
1o 6epyTh y4yacTh y IeBHOMY IIpoIleci.

KoMmoHeHTH — pPEYOBHWHU, IO MICTATHCA Yy CKJALiI CyMilei.

KonmeHcaiigs — 1mpoliec 3MiHM arperaTHOTO CTaHy 3 ra3oIl0ofiOHOTrO
Ha PiaAKUA.

Kpucramizamis — mpoiec 3MiHM arperaTHOTO CTaHy 3 PiAKOTO Ha
TBEPAUIi.

Maca aToOMa — IIeé MaCa aToMa, BHPaXeHa B rpamMax abo Rinorpa-
Max.

MacoBa yacTKa ejJeMeHTa — IIe BeJInNUnHa, 1110 IIOKa3y€, dKa 4YaCTKa
MacCH PEeYOBHMHU abo MOJIEKYJIX IIPpUIIaga€ Ha aTOMM OJAaHOI'O eJIeMeHTa.

Marepian — 1ie peyoBuHa ab0 CyMiIll PpEUOBHH, 1[0 BUKOPUCTOBYETHCA
I BUTOTOBJIEHHA TPEIMETIB.

Meranmu — TpPOCTi PeUYOBWHU, AJA AKUX XapaKTepHI Taki sarajabHi
¢isumumi BIACTHBOCTi: MeTaJiuHUI OJHCK, €JIeKTPOIPOBiAHICTH, BHCOKA
TENJIONPOBiAHICTD, IJIACTUYHICTH TOIIIO.

Meraaiuni exemenTn — nuB. EiaeMeHTH MeTaiuHi.

MoJaekyna — HaWMeHINIa YaCTMHKA PEUYOBMHU, MIO € HOCIEM ycix
BJIACTUBOCTEH IIiel peuoBUHM. MOJEKYJIM CKJIAmalOThCI 3 aTOMiB.

HemeTaJm — IIPOCTi PEUOBUHU, IJA AKUX XapaKTepHi 3arajbHi ¢i-
3UYHI BJIACTUBOCTIi: BiICYTHICTH €JIEKTPOIPOBiAHOCTI, KPUXKiCTh, HU3bKA
TeIJONPOBiAHICTEL Ta iHIIi.

Hemeraniuni exementn — gus. EiemMenTn HemeTasaiuHi.

Heognopigua cymim — gus. Cymimn HeomHOpigHA.

O,rmopi}:ma cymim — pus. Cywmimn oxHopigma.

WWWw. e-ranok. com.up

€-rANOK



CnoBHUK TepMiHiB

Oxcugy — xXimiuHi cOJYKH, IO CKJIALAIOTHLCS 3 aTOMIiB ABOX Ximiu-
HUX eJIeMeHTiB, oguH 3 AKuxX — OKcurex.

Heperomca — puB. Huctundanid.

Ilepionx — ropusoHTandbHUIl pAn eaeMeHTiB y Ilepioguuniii cucre-
Mi, III0 TOYMHAETHCA 3 TUIIOBOTO METAJIiYHOTO ejieMeHTa i 3aKiHuyeThcA
iHEPTHUM €eJIEeMEeHTOM.

IlnaBiaeHHs — TpoIlec 3MiHM arperaTHOTO CTaHY 3 TBEPAOrO HA PiIAKMIA.

IIpupoagunyi HAYKM — HAyKHU IIPO IPUPOLY, A0 HUX HAJEKUTH XiMid,
¢isuka, 6iosgoris, reorpagisi, reosoris, acTpoHOMisa Ta iHIIIi.

IIpogykTHn peakiii — pevYoBUHU, IO YTBOPIOIOTHCSI B pPe3yabTaTi Xi-
MiuHOI peakiIrii.

IIpocTi pe4yoBMHU — PEUYOBUHU, YTBOPEHI OHUM XiMiUuHUM ejeMeH-
TOM.

Pearen'm — PEeYoBWHH, IO BCTYIAIOTh Yy XiMiUHY peakIiiio.

PeuoBuHa — pisHOBuA MaTepii, IM0 XapaKTepPU3YyETHCS IIEBHOIO Oy-

IOBOIO. ¥YcCi Tijla cKJIamaioThCs 3 PEUYOBUH.

CRJIaJIHi PeYOBMHU — DPEUOBUHU, YTBOPEHI AeKiJbKOMa XiMiuHUMU
eJeMeHTaMuU.

Cyoaimania (Bosrouka) — mpoliec 3MiHM arperaTHoro CTaHy 3 TBep-
JIOTO Ha Ta30mOIiOHM!A.

Cymim HeomHOpimHA — CyMilll, y AKill OKpeMi KOMIIOHEHTHU PO3Pi3-
HAITHCA HeO030POEHUM OKOM.

Cymim ogHOpimHa — cywMmiIl, y AKifi oKpeMi KOMIIOHEHTH He BUIHO
HEe030POEHUM OKOM.

TiJIa — yci mpegmeTu, 10 OTOUYIOTH HAac.

(Di:;nlmi aBuIIa — auB. SIBuima ¢isuuHi.
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CnoBHUK TepMiHiB

dopmyabHa OMUMHUIA — TPyIa aToMiB, 3amucaHa B Ximiuwiit ¢op-
myai. Tepmin «popMyabHaA OOUHUILA» BUKOPHUCTOBYETLCS IJISI PEYOBUH
3 aTOMHOI0 a00 MOHHOI0 OyIOBOIO.

XiMqunﬁ eJIEMEeHT — Pi3HOBUJ aTOMiB 3 OJMHAKOBUM 3apPSIA0M AIpa.
Ximiuni gapuma — auB. fBuina ximiumi.

Ximiza — HayKa Ipo PEUYOBUHHU Ta iX IEPETBOPEHHI.

HBnma — yci sminm, 110 BigOyBaroThCS HABKOJO HAC.

ABuimna ¢isumuHi — 16 ABHUINA, IIiJ Yac SKUX HEe 3MIiHIOETHCA CKJIA
PEYOBUHN.

ABuina ximiuHi — Ie ABUINA, IiJ Yac AKUX ONHI PEUOBWHU Iepe-
TBOPIOIOTHCA Ha iHIIL (3MiHIOETBCA CKJIAI PEYOBUH).

WWWw. e-ranok. com.uP




€-rANOK

AndaBiTHUN NOKaXXKUMK

A

Arperatauii ctan 38
Agorpomia 83

Anximia 18

Armocdepa 107

Atom 53

ATomMHaA OmMHUIA Macu 73

b

Binapui cmonyku 92

B
BagenTtricts 90
Bubyx 138
BunapoByBanua 38
BunapmoBanusa 48
Binnocua aromua maca 73
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— ximiunri 99
Boma 150

I
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Topimma 132
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Huxamua 147
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Enexrponiz 127
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AndaBiTHWI NoKa3umK
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(0)
OsHaku ximiunmx peakrmiit 99
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Oxkwucuennsa 132
Oxcugu 113
— KwucaotuHi 160
— ocHOBHI 161
OkcuaiksiTu 139
OuuierHsa Bogu 166
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ITeperouka 48
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IToBinbHEe oKMcHeHHA 138
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IIpupoguuui mHayku 7
IIpinas 138

IIpomgykTu peakiii 98
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Peakmia
— poskjgany 126
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PeuoBuru 34
— mpocti 81
— crJagHi 85
— uucti 43
PiBuanua ximiunoi peaxmii 115

Ponunan ximiunumx eixemeHTiB 66
Posuunu 154

Posuunauxk 154

Posunneni pevoBunu 154

C

Croocrepekernns 25
Cymimri 43
— HeomHOPimgHi 44
— omHOpimHi 45
Cxema peaxmii 118

y
Y™moBu
— ropimua 139
— mepebiry ximiuHMX
peakminn 102
D

dizuuni tina 34
dinpTpyBanua 48
dorocunres 147

X

Ximiuna peariia 98
Ximiuna gopmynra 68
Ximiune piBuaaHa 115
Ximiuumit mocyn 22
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§ 6
§ 8
§9
§ 10

§ 11

§ 16
§ 17
§ 18
§ 20
§ 23

Bignosigi Ha po3paxyHKoBi 3agaui

3. 8.
4. Kap6ou +6, Hirporen +7, Ximop +17, Kansmiii +20.
3. a) N,; 6) S, B) CH,; r) NaHCO,. 4. H,SiO,. 10. CaCl,. 11. 10.

2. a) Hirporen y 3,5 pasy; 6) Cyabdpypy B 2 pasu; B) De-
pymy B 2 pasu; r) Kynpymy B 2 pasu. 3. 6,024 - 102, 4. 4.
5. Xgop — 71, cyabparuaa Kucaora — 98, caxaposa — 342,
Mmigp — 64, rimc — 136, kpeiiza — 100, mamaxit — 222.
6. Byrnexkucnuii ras. 7. H,0,. 8. FeS,. 9. a) A (Pt) = 95,2;
6) A(U) = 237,95. 10. 202. 11. 5,68 - 10** r, 1,76 - 10*' mo-
JIeKY.JI.

1.a) 30,4 % i 69,6 %; 06) 74,5 % i 25,56 %; B) 43,4 %, 11,3 %
i45,3 %; r) 2 %, 32,7 % i 65,3 %; m) 68,4 %, 10,3 %
i21,3 %. 2.V rmoxrosi. 3. 1,76 r. 4. 1,61 - 107 Toun aromis
Tigporeny i 1,29 - 10'® Troun aromis OKcureny.

5. ¥V kyxomHi#i comi 39,3 %, y nutHii coai 27,4 %. 7. a) O,
6) H,i O, B) C; 1) CO,; 1) CH,; e) HO i O,.

1. 32; 48. 2. B 1,1 pagy. 7. a) 14,3 r; 6) 6,7 1. 8. a) y 16 pasis;
6) 12 pasis; B) 32 pasu.

7.28 r. 8. 18 1.
25r.6. 2.
13,5 r. 5. 19 r.
11 520 .

2,5%.3.72r.4.10 %. 5. 0,06 %. 6. 4,6 %. 7. 12,5 r.
15 1. 9. 9910 r.

L O
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MepiopnuyHa cucrema ximiyHnx enemeHrtis [.

I. MeHaeneeBa (BoBrun BapiaHT)

= Ipymu
=]
& Ta IIa |[IIIl6 | IVe | V6 | VI6 |VII 6 VIII 6 Ie II6 |IIla | IVa| Va | VIa|VIIa|VIIa
%]
= 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 00719 400226
1 H He
lipporeH
BopeHb lenin
6941 90142 108-? 120161 1400677 15 9989 18 9998 20-1|7g
2|Li  |Be B |C N O |F Ne
Kapbox HitporeH OkcureH Onyop
NiTin Bepwunin Bop Byrneub Asot Kncenb O1op Heon
22, ;9}) 24, §025 26 ;5’1’ 28, 086 30, ;753 321 (g 35 1573 39, ;488
3\ Na |Mg Al Si (P S [Cl |Ar
. » . o Cynbyp
Harpin Marwii AniomiHii Cuniuiin Docdop Cipka Xnop AproH
39, 3998 402 (g 44%516 4729% 50%3 51%946 54%3% 55/ 847 58%373 58 70 63, 546 6?308 693712 7?529 74%2?1 783946 79%054’1 8?860
+«K |Ca [S¢ 'Ti |V |Cr Mn |Fe |Co Ni |Cu |Zn |Ga |Ge |As |Se |Br Kr
Hi K
Kanin Kanbuin CkaHgin TutaH BaHapin Xpom MaHraH 3aen’?§:\)n Kobanbt H:zggb N%lizgym LinHk Tanin lepmanii ApceH CeneH Bbpom KpuntoH
853678 87363 883096 9?22 92%016 9?9% 98‘9‘036 10?(% 102?055 1363 107%678 11244% 1 1:' Zg 118 69 12?7-!5 12756% 12659’034 13153‘(')
sl Rb|Sr  |Y |Zr |INb |Mo |Tc |Ru |Rh |Pd |Ag |Cd |[In [Sn [Sb |Te |I Xe
Al C
Py6ipiin CrpoHuiit | Itpin Linpkowin Hio6in Moni6aeH TexHeuin PyTenin Popiin Managpin C;F:))irﬁe:;ym Kagmin IHzin O?c:gom CTu6in Tenyp Nop KceHoH
1323055 137533 138, 9075 1787429 180%4% 1837;; 186%(% 197062 1927 272 1957089 196, 967 20085% 2048 317 2(?7% 208, 980 [280;% [281 05] [282?]
6/Cs |Ba |La Hf Ta (W |Re |Os |Ir Pt |Au Hg |T1 " |Pb |Bi |Po |At |Rn
Aypym MepKypm MnioMBym
Llesin Bapiit JlaHTaH TadHin TaHTtan Bonbdpam PeHin Ocmin lpuain MnatuHa 3onoto PTyTH Taninn | CBuHelb BicmyT Monowii Actat PapgoH
[2238027] [226 03] [227 03] [2252?]. [2382?] [2;1236] 1[2(;07] [277 15] [2;6259] [23111g] [22}011;]] [2;51172] [2;4118] 14 [289,19] [288 19] 1[21936] 1[;947] 1[219?]
7/Fr " |Ra |"Ac [Rf " |Db |Sg |Bh Hs |[Mt Ds 'Rg |Cn |Uut Fl "|Uup|Lv |Uus |Uuo
OpaHuii Papint | AKTUHI Pesepdopain | [y6Hin Cwnboprii Bopiit laciin MatitHepin [JapmwTagTin | PeHTreHin KonephHiuii YHYHTpUTIN Oneposii YHYHNEHTIN Jlisepmopiit | YHyHcenrTiin YHYHOKTIN
14(?182 14(?991 14?291 [14469.1| 15063% 1516936 157621: 1586953 16265?) 1646973 1676286 1686993 1737(g 17Z917
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