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HIanoeni des’amuxaacuuxu!

Y 11poMy HaBYaJBHOMY POIIi BU 3aBepIIyeETe BUBUEHHS Kypcy Ximii
OCHOBHOI ITKOJIX 1 OTPUMAETeE 3aTa/IbHOOCBITHI Ta KyJIbTYPOJIOTiuHi 3HAHH4,
Haby/ere 0CBiy B po6OTi 3 peyoBUHAMY.

3a mporpamoio 9 kjacy BU BUBYATUMETE YOTUPU TEMHU.

BuBuennst posumnHiB y nepwiil memi BaxXJIUBe He JIUIIE IS TPAKTH4-
HOTO BUKOPUCTAHHS, a I JJIs1 pO3yMiHHA IXHBOTO 3HAUEHHS B Pi3HUX rary-
34X HAPOJHOIO TOCIOAAPCTBA, n06yTi N KUTTEMISIJIPHOCTI BCIX JKUBUX
OpraHisMis.

[Moram6uTy Ta POSIMUPUTY 3HAHHS IIPO XiMiYHi peakIlii, 3aKOHOMiPHOCTI
IXHBOTO Hepe6iry, MIBUJIKICTD i 3a/1€5KHICTh IIIBUJIKOCTI Bi/f 30BHIIITHIX YMHHU-
KiB, y3araJbHUTH I1i 3HAHHA HA AKICHO HOBOMY PIiBHi JOIIOMOXE€ BUBYEHHA
Opy20i memu.

Tpems mema po3KpUBAE NIMPOKUIN CBIT OPraHiYHUX CIIOJYK, 110 BXO-
JATh 10 CKJIQy KJITUH KMBUX OpraHi3MiB Ha MOJICKYJISIDHOMY DPiBHi.
BuBYeHHST OpraHiuHIX PEYOBUH CIIPUATHME PO3YMIHHIO GiOJOTIYHUX MPO-
1eCiB, 3 IKUMU BU O3HailoMuTeCcs B Kypci 6ioJ1orii.

¥Y3araspHenHs 3HaHb 3 Kypcy XiMii OCHOBHOI ITKOJIA (uemeepma mema,)
CHCTEMHO O0’€IHY€E KJIIOYOBI CBITOIJISIZHI MUTAHHS TIPO HaraToMaHiTHICTD
PEUYOBUH i B3a€EMO3B’A3KU Mi’k HUMH, [JA€ 3MOTY YCBIIOMUTH HAyKOBY Kap-
THUHY CBITY, 3HaYeHHsI XiMii B JKUTTi CyCIJIbCTBA M €KOJIOTIuHi 1pobiieMu,
3YMOBJIEHI PO3BUTKOM XiMi4HUX BHPOOHUIITB. KpiM TOTO, B Ii3Ha€TECsS TIPO
YKPaiHChKHUX YUEHUX-XIMIKiB, sKi 3p0OUIN HEOLIHEHHUI BHECOK Y PO3BUTOK
XiMIYHOI HayKH.

OmnanyBaBiy ¥ y3araJbHUBINN 3HAHHS, YMIiHHSI Ta JOCBifl pobOTU 3
peYOBMHAMM, 32 TIO3UTUBHOTO CTABJICHHS /10 BUBUEHHS XiMii BU chopmyeTe
HeOOXiIHI /LTIt TIO/IAJIBINIOT0 HABYAHHS I SKUTTS TIpe/IMEeTHI Ta 6a30Bi KoMIIe-
TEHTHOCTI. Y 1bOMY BaM JIOTIOMOKE BUKOHAHHST JTaGOPaTOPHUX PobiT, po3-
PaxyHKOBHUX Ta €KCIIePUMEHTAJbHUX 3a/la4, PisHOPiBHEBUX 3aB/laHb, yMi-
IEeHUX y pyOpuIl «3aBAaHHs It CAMOKOHTPOJIO» Y MOPSIIKY 3POCTaHHS
CKJIQJIHOCTI, & TAKOJK MPAKTHYHUX POOIT, HABYATBHUX TIONTYKOBUX i IOCTi/I-
HUIbKUX TTPOEKTIB, IEMOHCTPAIIHUX 1 TOMAIITHIX eKCIIEPUMEHTIB.

¥ Tekcti naparpadiB nojaHo 3aBIaHHsA, BAKOHYIOUM Ki, BU 3MOKETE
NpUTaZiaTH ByKe BijloMuii BaM Marepias abo MOrIMOUTH 3HAHHS T Yac
BUBYEHHsI HOBOTO. [HMOpMaIisi, yminieHa B pyOpuKax mipydHuKa, A0TO0-
MO’Ke BaM HaBUMTHCS JIOCTI/IPKYBAaTH BJACTUBOCTI PEUOBHH i criocTepirat
PE3yJIbTATH MOCTI/IZKEHb, CAMOCTIIHO BUKOHYBATH MPaKTUYHi po6oTH, hop-
MYJIIOBAaTH BUCHOBKH, TOTYBAaTH HaBUAJIbHi TPOEKTH.

Jlnist mosternieHHs: poOOTH 3 MIPYYHUKOM MTOJ[AHO YMOBHI MO3HAYEHHST
PyOpUK.

baxaio ycmixiB y naByani!

Asmoprxa
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HANBAXJIUBILLUX MUTAHb
KYPCY XIMIT 8 KJIACY

N7 5 1. OCHOBHI KJIACH HEOPTAHIYHHX CIOJIYK

lMosTOpMBLLKM MaTepian naparpada, BU 3MOXeTE:

* Ha3ueamu NpeACTaBHUKIB OCHOBHUX KJIACiB HEOPraHiuHUX CIIO-
JIyK;

* Haooumu npukiadu Has3B i GOPMYJ OKCHJIB, KUCJIOT, OCHOB,
aMdoTepHIX TiPOKCU/IIB i comeif;

* Kaacu@ixyeamy HEOPTAHIYHI CIIOIYKHU 32 CKIATIOM;

* nopienIoéamy CKIax HeOPraHiyHuX CIIOJNYK PI3HUX KJIACIB.

CBiT HeOpraniyHUX PeYoBUH € HaA3BUYaiiHO GaratoManiTHuMm. Ll
pPEYOBMHHU MalOTh pi3Hy (OpPMY, IO 3aJIeKUTH Bifi iIXHBOTO CKJIALY,
Oy/0BM Ta BJACTUBOCTEH. 3amam’sitaTii BCi HeOpraHiuyHi peYyOBHHU
HMPaKTHYHO HEMOKJIMBO. [IpoTe SIKIO 3rpyIyBaTH ix 3a CKIaaoM, 6y1o-
BOIO Ta BJIACTUBOCTSIMH, TO MOJKHA IepeadadaTy, MPOrHO3YBATH YU
BU3HAYATH 32 AHAJIOTIEI0 Oy/b-Ky 3 HUX, 3HAIOYN OKPEMUX ITPE/ICTAB-
HuKiB. Came TOMYy B NMPUPOAHUYUX MUCIUTIIIHAX, 30KpeMa U y Ximii,
BUKOPUCTOBYIOTH Kaacugikayiro. 1le moieriiye 3acBOEHHS 3HAHD TIPO
PEYOBWHU, BUSBJISIE BHYTPINITHI B3aEMO3B’SI3KU Mi’K HUMU, CIIPUSE Kpa-
IIOMY PO3YMiHHIO ABUII, TIOB’A3aHUX 3 iXHiMU TlepeTBOpenuamMu. OTixe,
kaacudikaitist 1ae 3Mory o6’ €fHaTH PEYOBUHU 3a CIIJIbHUME O3HAKAMU
B TIEBHY CHUCTEMY, 1110 BKa3y€ K Ha CIIOPITHEHICTh, TaK i Ha BiAMIHHOCTI
MiXK HUMH.

3 TakoIo CHUCTEMOIO BU o3HaroMuinca y 8 kiaci B Temi «OcnoBHi
KJIACH HeOpraHiyHuX pedoBuH». Il Tema o0’eaHye BimoMi BaM Kiacu:
OKCUOU, KUCIOMU, OCHOBU, COMi 1 ampomepni zidpoxcuou. 3Har0un TxXHi
BJIACTUBOCTI, JIETKO 3PO3YMITH, IO TTiJ] Yac XiMiYHNUX peakiliii BOHU TIPO-
SABJISAIOTD 3[IATHICTH /10 TIEPETBOPEHD. ¥ HACIZOK IIbOTO PEYOBUHU OJTHUX
KJIaCiB TIEPETBOPIOIOTHCA HA PEYOBUHM iHIINX KJIACiB.

Oxcudu — 1ie CKJIAIHI PEYOBUHH, [0 CKJIAAY SIKHX BXOMASTDH JBa
XiMiuHi eneMeHTH, onuH 3 IKUX — OKCUTEH y CTYTeHi OKNUCHEHHT —2.
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§ 1. OCHOBHI Knnacu HeopraHi4YHWX CrnoaykK

okcuaun

Puc. 1. Cxema kacudikaiii okcuin

AK 1 KOXKHUY 3 HA3BAHUX KJIACiB, OKCU/IM TTO/IiJISIIOTh HA TPYIIH, noaioui
3a ckjanoM, OyaoBoro Ta BiaactusocTamu. Kinacudikamio okcuaiB Ha
ocHO6Mi, Kuciommi, ampomepii 306pakeHo Ha pucynxy 1.

I'Ipmra,u,aﬁTe, SKi Pe4YOBMHW Ha3MBalOTb okcuaamu. Haeegitb npukiaam
@ OCHOBHWX, KNCNOTHMX Ta aMPOTEPHUX OKCMAIB | HA3BITb iX.

Taxox po3pisHAIOTh conemeopHi 1 Hecoremeopwi okcunu. /1o cone-
meopHuUX HajiexaTh OCHOBHI, KucjaotHi i amdorepui okcuau. Heco-
JIemBOPHUMU OKCUIAMU, TOOTO TAaKUMM, 110 He BUSBJISIIOTH Hi OCHOB-
HUX, Hi KucaotHux Bractusocteii, € CO, SiO, N,O, NO (puc. 1).

Cepen BeTUKOTO PO3MAITTS HEOPTAHIYHUX CHOJIYK BUOKPEMJIIOOTH
kiac kucaom. Kucaomu — 1e cxkmagni pedoBUHM, 10 CKIALy MOJEKYJ
SKUX BXOASTH OfiH abo Kisbka aromiB [iaporeny, 3MaTHIX 3aMirryBa-
THCS Ha MOHU MeTaTiYHNX eJIEMEHTIB, i KUCJIOTHI 3aJ UK.

HafimomupenimmMu B TPUPOAI € OpraHiuyHi KHUCJIOTH: OITOBA,
JIMMOHHA, sI0/TyYHa, TaBJieBa, MOJOYHA. 3 HEOPTaHIYHUX KHUCJIOT Hail-
gacrime BukoprctoByioTs Xaopuany HCl, cymsdarny H,SO,, mitpatmy
HNO,, oprodocharny H,PO,.

Kucnotn xmacudikyioTs 3a 1BOMa O3HAKAMU: 32 KiJBKICTIO aTOMIB
lixporeny B ckmami MoJeKyIn KUCJIOTH i 3a BMicToM Okcureny (puc. 2).

C KUCJOTHU )

3a KinbkicTio atomiB FigporeHy 3a BmicTtom OKcureHy
O[HOOCHOBHI| | ABOOCHOBHI TPUOCHOBHI 6e30KCHreHOBI
OKCUI€HOBMICHI

Puc. 2. Cxema knacudikarii Kucior



@ [MOBTOPEHHS HABaXNUBILLMX MUTAHb...

@ HaBepniTb npuknagm KMCNOT, WO 3a3Ha4vyeHi B knacuaoikauii Ha pucyHky 2
(o)
%’ (c. 5).

Ocnoeu — CKIa[HI PEYOBUHU, 10 CKJIAAY SIKUX BXOASTH KaTiOHU
MeTaJiyHUX eJeMeHTiB U oxmH abo aBa Tigpokcua-aHioHu (Tigpo-
KeuabHi TpymH ). OCHOBU BBaXKAIOTh CIIOJyKaMH OKCH/IIB i3 BOIOIO, TOMY
BOHM HajieskaTh 10 2idpoxcudie. OcHoBU KIacU(DIKyIOTh 3a PO3UMH-
HICTIO y BOJi ¥ 32 KUJIBKICTIO Ti[POKCU/I-aHIOHIB y ckiaai popMyabHOI
omuHUI (puc. 3).
=
@ HaBepiTb Nprknaam ocHOB 3a knacudikaLiiet, 300paxeHoto Ha PUCYHKY 3.

( OCHOBM )
3a po34MHHICTIO y BOA 3a KinbKicTIO rigpoKcuAa-aHioHiB
PO34MHHI (nyrn) HEPO3YUHHI OOHOKNCNOTHI [BOKUCNOTHI

Puc. 3. Cxema kiacudikarii ocros

[lo yeTBepTOTO KJIacy peYOBUH HAJIEKATDH COU — CKJIQ/IHI PEYOBUHH,
YTBOPEHI KaTioHaMMU MeTaJiYHUX eJIEeMEHTIB Ta aHiOHAMU KUCJIOTHUX
3aJIMIIKIB.

¥V 8 kiaci BM BUBYAJIM TIJIBKU cepedti coii, TOOTO TIPOLYKTH TTOBHOTO
3aminienHst aromis [igporeny B KHMCJIOTI KaTioHaMM MeTaJIiYHUX eJie-

MeHTiB. OpHak € it iHmmi rpynu coseit. [x kiracudikaitito 306paskeHo
Ha pucyuxy 4.

MpoaHanizynte cknan 3a3HavyeHux y cxemi (puc. 4) conen Ta NOSACHITb
3’ MOXOOKEHHS HA3BM KOXHOT 3 HABEAEHUX IPyI.

———{i coni )——
Y ¥ v v A/

cepepHi Kucni OCHOBHi noAaBinHiI KOMMJIEKCHi
K,PO,, NaHCO,, Ba(OH)NO,, NaKSO,,
caco, KH,PO, Fe(OH)CI NaKCO, K3[AI(OH)e]

Puc. 4. Cxema xnacudikarii coseii
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§ 1. OCHOBHI Knacu HeopraHiYHMX CNoyK

Amepomepni zidpoxcudu — TBepii PEYOBUHU HEMOJIEKYJISPHOI
OynoBu. [xHs 3araipHa (hopMyia ileHTHYHa 3aranbHiit GopmyJIi OCHOB:

n I
Me(OH)),.
lo amdorepnnx nHamexatb TiPOKCHIN, YTBOPEHi eJIeMeHTaMU

bepuriem, Antominiem, [umakom. [[o enemenTiB, M0 MTPOSBIIIOTh 3MiHHY
BasieHTHiCTh, Hasmeskath Depym, Xpom, Tlmombym. Koxuomy amdporep-
HOMY TipoKcuy Binnosizae amdorepunii okena. Hanpuknan: Zn(OH), —
ZnO, Al(OH), - ALO,, Be(OH), - BeO, Fe(OH), — Fe,O,, Sn(OH), —
SnO. Ha Biaminy Bix ocnos, amdortepHi TiZIPOKCHUAN MPOSABALIOTDH
Mo/BiHHY XiMiuHy mpuposay. Baaemopitoun 3 Kucjaotamu, BOHU peary-
IOTb IK OCHOBH, a B PEAKITIAX 3 IyTaMU — K KUCJIOTH.

% nyiCYMOBY€MO BUBYEHE

o Y knacudikauii HeEOpPraHiYyHMX PEYOBUMH BMOKPEMIOIOTbL Taki OCHOBHI
Knacu: okcmam, KNCnoTu, OCHOBW, CONi, aM@OTEPHI rigpokcuau.

o Okcuam — CKNafHi PEHOBUHU, 0O CKAAy SKUX BXOAATb ABA €1EMEHTH,
OfVH 3 KX — OKCUreH y CTyneHi OKUCHEHHS —2. KpiM OCHOBHMX, K1C-
JNIOTHUX Ta aM@OTEPHUX OKCUAIB, AKi € CONETBOPHUMU, OKPEMY rpyny
YTBOPIOIOTb HECONETBOPHI OKCUAM.

o Kuncnotu — cknagHi pe4oBUHU, 00 CKIAAy MONEKYN AKX BXOAATb OONH
abo kinbka aTomis [aporeHy, 3a4aTHMX 3aMilllyBaTUCS HA MOHWU MeTaniy-
HUX €NEeMEHTIB, | KNCNOTHI 3anumwikn. Kucnotm knacmneikyioTb 3a BMIC-
TOM: a) atomiB lgporeHy — O4HOOCHOBHI, [JBOOCHOBHI, TPUOCHOBHI;
6) OkCcUreHy — OKCUreHOBMICHI A 6e30KCUreHOBI.

o OcCHOBM — CKJIaJHi PEHOBUHU, 00 CKaQy AKX BXOAATb KaTiOHM MeTa-
NiyHNX enemeHTiB 1 oamH abo aBa rigpokcua-aHioHn. OCHOBKM Knacu-
IiKYIOTb 3a: @) PO3YUHHICTIO Y BOAI (PO3YMHHI — AYrn Ta HEPO34YNHHI);
©) KiNnbKiCTIO riapoKCUA-aHioHIB (04HO-, ABOKUCIIOTHI).

e Cosli — cknagHi pevyoBMHW, YTBOPEHI KaTioHaM1 MeTaniyHNX eIEMEHTIB
Ta aHioHaMu KUCIIOTHUX 3anuuikis. KpiM cepesaHix, € kucni, OCHOBHI,
rnoABiviHi, KOMIMJ/IEKCHI COi.

o Amd@oTepHi rigpokcuan — CKNagHi PevyoBUHU HEMONEKYSPHOI
©6y[0BMU, WO NPOSBASOTL NOABIVHY XiMiYHY Npupoay.

3ABJJAHHA JIVIA CAMOKOHTPOJIIO

1. Cohopmynioiite BU3HAYEHHS MOHATb: @) «OKCUau»; 0) «KUCIOTU»;
B) «OCHOBW»; ') «CONi». MOACHITL ixHIN cknag,. Hasenite npuknaan.

2. HasBiTb pe4oBuHM 3a xiMivHUMU dpopmynamu: CaCO,, ALO,, Be(OH),,
H,PO,, Fe(OH),, MgSiO,, Al(OH),, HCI, Na,S, MgO, FeSO,, CO,,
Ca(OH),, AI(NO,),, NaOH, KClI, LiOH, Znl,, HNO,, Ba(OH),, H,S, Zn(OH),,
H,S0,, BaO, CuCl,, SO,.

3. Knacudikyrite pe4oBuHu, NogaHi GopmMmynamu B 3aBAaHHi 2, Ha OCHOBHI
Knacu.

Thaeo



@ [MOBTOPEHHS HABaXNUBILLMX MUTAHb...

:Q} IIKABO 3HATH
« e XapyoBa cofa CTBOPIOE B OpraHiaMi fiy)kHe CepefoBuLLe, Y SKOMY
HE MOXYTb XWUTU N PO3MHOXYBATUCS PaKOBi KNITUHK, Bipycx Ta OakTtepii. Kpim
TOro, Xap4yoBa cofa Cnpusie NiOBULLIEHHIO IMYHITETY. TOMy pagsiTb NUTK ii BOOHWUA
PO34MH AN NPOGINAKTUKM 1 NiKyBaHHSI OHKOJTOTHYHNX 3aXBOPIOBaHb, MOM’ AKLLEHHS
Kawsio nig, Yac 3acTyam, BUKOPUCTOBYBATU AJ18 iHransauji, BiabinoBaHHs 3y6is,
NiKyBaHHS rpMOKOBUX 3aXBOPIOBaHb | XBOPODO LLITYHKOBO-KNLLKOBOMO TPAKTY.
Yeara! MNam’atanTe, Wo 6yab-gKke 3aCTOCYBaHHS Xap4yoBOi coau 3 Jiiky-
BaJIbHOO MeTol Tpeba y3roautn 3 meaukamu. [oTpiOHO 3HaTK W CyBOPO
DOTPUMYBATUCS NPaBUI YXUBAHHS Liei cnonyku, 60 HenpaswibHE BUKOPUC-

TaHHS Xap4yoBOi COAM MOXE 3aLLKOOUTM opraHiamosi! (3a marepianamu canrta
http://uarp.org).

N ) § 2. BJIACTMBOCTI OCHOBHUX KJIACIB HEOPTAHIYHUX

CIIOJIVK
L MosTOpMBLLKM MaTepian naparpada, BM 3MOXETE:
Ly

* Ha3usamuy NPEACTaBHUKIB OCHOBHUX KJIACiB HEOPTraHiYHUX CIIOJLYK;

* KIacugixysamy HeopraHiuHi CIIOIyKHU 32 BJIACTUBOCTSIMY;

* NOpieHI06aAMY BJIACTUBOCTI HEOPTaHiYHUX CIIOIYK PISHUX KJIACiB;

* 007pYHMOBY6aAMU 3AJTE€KHICTD BJACTUBOCTEN PEYOBUH BiJl iXHBOI
6y/10BH.

[ng momganmpiioro BUBYEHHS HEOPTaHiuHWX peuyoBUH y 9 kiaci
TIOBTOPUMO BJIACTUBOCTI OCHOBHUX KJIACiB HEOPTAHIYHUX CIIOJIYK.

XimiuHi BnactuBocTl okeupie. KokHa rpyria comeTBOPHUX OKCUIIB
XapaKTePU3YEThCS MeBHUMU (Di3MUHUMU Ta XiMiYHUMH BJIACTUBOCTSIMU.

6 Mpuragante ®i3nyHi BNaCTUBOCTI OCHOBHUX, KNCNOTHUX Ta aMPOTEPHNX
27 okcuais.

PosrisgHemo, siKi XiMiuHI BJIACTHBOCTI IPOSIBJISIOTH OCHOBHI, KHC-
JI0THI i1 amdorepHi okcunu (mabau. 1).

Tabnuys 1
XimiuHi BJJaCTUBOCTI OKCH/IiB
Oxengn
OCHOBHI KncnotHi AmboTepHi
1. Bsaemoyist 3 Bozio1o: 1. Baaemosisg 3 Bozoio: | 1. Bsaemozist 3 kucsioramu:

K,0+H,0=2KOH  [SO,+H,0=H,S0, |ZnO+2HCI=ZnCl,+ H,0

2. Baaemonis 3 kucsotamit: | 2. Baaemozis 3 syramut: | 2. Baaemozis 3 sryramu:

CaO + 2HCI = CaCl, + |[CO, + 2NaOH = r

+H,0 ~ Na,CO, + H,0 ZnO + 2NaOH = Na,ZnO, +
+H,0
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§ 2. BnacT1BOCTIi OCHOBHUX KJlaciB HEOPraHi4YHMX CROyK

IIpodosacenns maon. 1

Oxkeungun
OCHOBHI 1 KNCNOTHi AmdoTepHI
3. Bzaemo/iist ocHOBHMX OKCH/IiB 3 KHCJIOTHUMM 3. Baaemosist 3 ocHOBHUMUI
(Mizk co6010): . OKCHAMT: -
BaO + Si0, = BaSiO, ZnO + Na,0 = Na,ZnO,

BucHoBoK: ocnOBHI Ta KUCA0THI OKcuAM peary- 4. Bsaemoznis 3 kucaoTHUMEI
I0Thb 3 BOJOIO 3 YTBOPEHHSM TrifipaTiB OKCHU/iB. | OKCUIAMU:

OCHéBHi. OKCHUJHU 3a st?eMoz[ii 3 KUCJIOTaMU, | 710y + 503= ZnSO4
KUCJOTHI — 3a B3a€EMOJII 3 JiyraMU YTBOPIOIOTH
cisb 1 BOAy, a I/l 4yac B3aeMOJii Mix 06010 —
coJii. AMbOTEepHI OKCHIM B3AEMOIIOTH 3 KUCJIO-
TaMU Ta JIyraMW, 3 OCHOBHUMM i KHUCJIOTHUMHU
OKCHIAMU, TOOTO TPOSIBIISIOTH MTOJBIHHY XiMiduHYy

MPUPOLY.

MpoaHanidyrite gaHi Tabauui 1, HABEATh iHWI NpUKNaav PiBHSAHb pPeakLin,
S WO XapaKTepusyoTb XiMiYHI BNaCTUBOCTI OKCUAB.

XimiuHI BRACTMBOCTI KMcnoT. [lofiOHICTh XiMiUHUX BJacTUBOCTEN
HEOPTaHIYHUX KUCJIOT 3YMOBJIIOIOTh aTOMU [inporeHy, 1m0 BXOAATH 0
CKJIA/Ty iXHiX MOJIEKYJIL.

Hacamriepesr y BOIHUX PO3YMHAX KUCJIOT BiIOYBAETHCS amina 3a6ape-
JIeHH S iﬂaukamopie. 3aBISIKM IIill BJACTUBOCTI KUCJIOTH JIETKO PO3ITi3Ha-
BaTH Cepe/l iHIINX PCUOBUH.

Pozunman jakMycy Ta MeTHJIOBOTO OPaH;KEBOTO, YHiBepCAThHUI
iHIMKATOPHUI NAIipP Y KUCIOTHOMY CEPEeIOBHUIII HaOyBatOTh Y4ePBOHOTO
3abappiieHHs pisHuX BiaTiHKIB. DeHodraein Ha KUCIOTHE CEpero-
BUIIE HE pearye.

Ax BaM yrKe BiZIoMO, KUCTOTH BCTYTAIOTh B PEAKITii 3 MeTaIaMu, IKi
Y BUTHCKYBAJIbHOMY Psi/li MeTasiB poaminieni po Boamio. Ili mertanu
MalOThb 3/]aTHICTb BUTUCKYBaTU BOJAEHb 3 KHUCJOT, YTBOPIOIOYM IIPOCTY
PEUYOBUHY BOZIeHb (BUHSITOK CTAaHOBUTH HiTpaTHa Kucjaora). Cami x
MeTanu 3aMimaioTs atomu ligporeny B kucsoti. [lix gac peakiii Takox
YTBOPIOETBHCS CiJTb BiAITTOBiTHOTO METAIy.

KpiM Toro, KHCJIOTH BCTYIAIOTH y XiMiUHY B3a€EMO/Ii{0 3 OCHOBHUMU
i1 aMOoTepPHUMU OKCUJIAMHU, JIyTaMU Ta HEPO3UMHHUMHE Y BOJIi OCHOBAMU
Ta COJISIMU.

PiBusinHsA peakiiil, 1o XxapakTepusyloTb XiMiuHi BJIaCTUBOCTI KHC-
JoT, HaBeeHo B mabauui 2 (¢.10).



@ [MOBTOPEHHS HABaXNUBILLMX MUTAHb...

@ OnpautoinTe caMocTilHO TabsmLo 2 Ta NOBTOPITb BNACTUBOCTI KUCSIOT.
&

Tabnuys 2
XiMiuHi BJJACTUBOCTi KHCJIOT
BnactuBocTi BucHoBOK
1. Baaemozis 3 meraiamu: 3 pO3UMHAMY KUCJIOT B3AEMOJIIIOTh
Zn + 2HCI = ZnCl, + HZT; METAaJIH, SIKi Y BUTUCKYBAJIbHOMY
2Al + 3H,SO, = Al(SO,), + 3H2T Pl PO3MIlIIeHi [0 BOIHIO.

YHacTiIoK peakiiii yTBOPIOEThCS

@ Ha3BiTb Coni i TUN peakLiii.
CiJTb i BUMIIJISIETHCS BOJIEHb.

2. B3aemozisi 3 0CHOBHIMH OKCH/IAMM: Kucrorn pearyiors 3 ocHOBHIMEI
K,0 + H,SO, = K,SO, + H,0; OKCH/IAMH 3 YTBOPEHHSIM COJIi
CaO + 2HCI = CaCl, + H,0 Ta BOJU.

@ HasBiTb coni 11 Tun peakuin.

3. Baaemozis 3 amdorepunmu okcugamu: | Kucsioru pearyiors 3 amporep-

ALO, + 6HNO, = 2AI(NO,),+ 3H,0 HUMW OKCHIAMU, YTBOPIOIOYH CiJlh
@ HasBiTb yTBOPEHY Cilb. iBoxy.
4. Baaemozid 3 oCHOBaMU: a) JIyTaMu: Kucmorn pearyiors 3 JiyraMu

2HNO, + Ba(OH), = Ba(NO,), + 2H,O;  |ii HepO3YMHHUMU OCHOBaMH, YTBO-

0) HEPO3UYMHHIMH Y BOJi: PIOIOYH Cib i BOAY.
H,SO, + Fe(OH), = FeSO, + 2H,0

5. Baaemopis 3 amdorepunmu rizpokeu- | Kucsioru pearyrors 3 amdorep-

JTaMu: HUMHU TiIPOKCUIAMHU, YTBOPIOIOUN
2HCI + Zn(OH), = ZnCl, + 2H,0 cinb i Bojy.
6. Baaemois i3 consimu: Peaxiii Mizk KucotaMu ta consamMu

H,PO, + 3AgNO, = Ag,PO{ + 3HNO,; |Bin6yBaiorbes, sKiio:
2HCI + Na,CO, = 2NaCl + H,0 + CO,T; |a) Bumazac ocaz;

6) BUIJISIETHCSI ras;

9HNO, + Na,SO, = 2NaNO, + SO, + H,0 | 0) BIiie :
3 28 2 2 27 | B) oMHNM i3 IPOAYKTIB peakirii

@ HaseniTe npriknaau, WO niATBEPAXYIOT | ¢ gosa.

=7 B3AEMOS,0 KUCOT i3 CONMM.

XiMi4HI BNACTMBOCTI OCHOB. /[0 ckiagy po3uMHHUX y BOMi OCHOB
(/yriB) i HEPO3YMHHUX OCHOB BXOIATH OIHA ab0 nBi TiIPOKCUIbHI
CpyIIN. Ixmst HastBHICTD 3YMOBJIIOE MOAiOHICTh BJACTUBOCTEH 1TUX CIIO-
JyK. AK i pO3YNHU KUCIOT, PO3UMHU JYTiB MOKHA BUSIBUTHU 32 TOTIOMO-
ro10 iHINKATOPiB.

@ MpurapaiiTe, 9K iHOMKATOPU 3MIHIOIOTL 320aPBNEHHS B NTY>KHOMY CEPEeaOBULL.

XiMiuHi BJACTUBOCTI JIYTiB i HEPO3YNHHUX OCHOB HABEIEHO B mab-
auYi 3.

=410



§ 2. BnactnBOCTi OCHOBHMX KJlaCiB HEOPraHiYHMX CMOyK

Tabnuys 3

XimiyHi BTacTHBOCTI JIYTiB i HEPO3YMHHUX OCHOB

Nyrun

Hepo34nHHI 0CHOBW

BnactuBocTi

BucHoBok

BnactuBocTi

BucHoBoOk

1. BaaeMozis 3 Kucor-
HUMH OKCHIAMM:

[Tiz yac B3ae-
MOJii JIyTiB 3

1. BaaeMois 3 KHCJIO-
TaMH:

[Tix yac B3ae-
MO/Iii HEpO3-

IOTbCA.

2KOH + SO, = K, SO, + | KHCAOTHIMI | Cy(OH), + 2HCI = CREIEDENID
+ILO: : OKCH/IAMH — CuCL ¥ 2H.0O: OCHOB 3 KHUC-
p=" 2 9
TBOPIOIOTHCS JIOTaMU yYTBO-
2NaOH + CO, = Zm Lo | Fe(OID), + 2HNO, = pmmcz
=Na,CO, + H,0 ’ = Fe(NO,), + 2H,0 L
2 2 &2 2 Ciub 1 Bozia.
2. B3aemonis i3 comsimu: | [Tig yac B3ae- | 2. Po3kiaamanus [Tpu narpi-
Ca(OH), + Na,CO, = MOl JTyTiB TIpH HarpiBaHHi: BaHHi HEPO3-
= CaCOZ»L 4 212\Ia03H i3 cosamn Cr(OH £C O+HO AL
3 YTBOPIOIOTHCS r(OH), T 2’ | OCHOB yTBO-
|'|p|/1ra,u,a|7|Teii 3_a AKUX | yoBa cijb Hasepjtb iHLWWM Npu- LG 1
YMOB peakuji BIAGYBa- |14 ocHoBa. &’ Kknap, peakLiji poaknagy. Aty

OKcH7I i Bojia.

3. B3aemozig 3 Kkucio-
TaMu:

Ba(OH), + H,SO, =
=BaSO + 2H,0

ITix yac B3ae-
MO/ JIyTiB

3 KUCJIOTaMU
YTBOPIOIOTHCA
cinb i Boza.

YpaxoByioun, 110 /I7Ts1 KUCJIOT i OCHOB
XapaKTepHa peakIlis HeilTpasisaitii, yci
ocnosu (Po3uunHi U HepOo3UUHHL

Y 600i) 63aem00i0mMb 3 POZUUHAMU
Kucaom, a 6ci kucaomu (po3Munni

il HEPO3UUHHI) — MINLKU 3 Y2AMU.

@ HaBepiTb iHWI Nnpuknaam peakuin, ki xapakTepusyrTb XiMiYHI BIaCTUBOCTI
oL 0
OCHOB.

XIMIYHI BJIACTUBOCTI AM®OTEPHUX rigPokcuaiB. [[yisi amdorepHnx

TiIPOKCU/IIB XapaKTepHO MPOSBJILATU NMOABINHY XiMiuny mipupomy. Ixui
BJIACTUBOCTI HAaBeAEHO B mabiuui 4.

Tabnuys 4
XimiuHi BI1acTHBOCTI aM(OTEPHUX TiIPOKCHIIB
B3aemogijsa 3 kucnoramu B3aemogaiqa 3 nyramm
Zn(OH), + H,SO, = | Ilix yac B3ae- | 1. Baaemogis 3 pogunnamu | ITix yac
= ZnSO, + 2H,0; Morii amo- | IyTiB: B3aEMO/Ii1
AI(OH), + 3HCl = |TePHIXTIL- | 71(OQH), + 2NaOH = amoTepHIX
= AlClS + 3H20 POKCHU/Ii1B = Naz [ZH(OH)/l]; TIIPOKCU/I1B
3 KUCJIOTaMn Al(OH)g 4 SKOH @031{) _ 3 JIiyramm
YTBOPIO- “K [ Al (OH) | YTBOPIO-
I0ThCS COJTL 3 6 I0OTHCS COJIi.
Ta BOJIA.
11
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IIpodosacenia maobn. 4

Bsaemopis 3 kucnoramu B3aemogis 3 nyramu
3/IaTHICTh PEYOBUH TIPOSIBIISITH 2. B3aemogist 3 1yramMu IIpu narpi-
MO/BiiTHI XiMiuHi BJIACTHBOCTI TIPU BUCOKiil TeMneparypi: |BaHHi amdo-
(OCHOB i KCJIOT) HA3UBAIOTH Zn(OH), + 2NaOH (cruaar,) = | TEPHIX Tiz-

. 2 K g
amgomepnicmio. —Na.ZnO. + 2H.0O: POKCHUIIB
2 2 o=y

3 JIyramMu

AI(OH), + 3KOH (cnaagr,) = | 4%

- K,AlO, + 3H,0 VAT

: : I0ThCS CiJTh
i Boza.

XimiyHi BnactuocTi cosier. CoJti B3aEMOIIOTD SIK 3 TIPOCTUMM, TaK i
3i CKJIaIHUMM pedoBUHAMM. XiMiUHi BJIaCTUBOCTI cepe/iHiX cosiell HaBe-

JIEHO B mabauui 5.

Tabnuus 5

XimiuHi BJTaCTHUBOCTI CepeaHiX coJeit

BnactusocTi

BucHoBok

1. Baaemopis MeTaiB i3 cosiMu y BOJI-
HOMY PO3YMHi:
Fe + CuCl, = FeCl, + Cul;

2AgNO, + Cu = Cu(NO,), + 2Ag!

Couti pearyioThb i3 MeTajaMu y BOJI-
HUX PO34YMHAX, SIKIIO /10 IXHBOIO
CKJIQJTy BXOZUTH METATIYHUN ere-
MEHT, XiMi9YHO MEHII aKTUBHUH, HixK
MeTaJI, 1110 BCTYIIA€ B PEAKLIIO.

2. Baaemozid coseil 3 KHCIOTaMH y BOJ-
HOMY PO3YHHi:
Na,SO, + 2HCI = 2NaCl + SO, T + H,0;

BaCl, + H,SO, = BaSO { + 2HCI

Peaxiiii Mizk cosIMH Ta KHMCJIOTAMUI
BiIOYBAIOTBCSI, SIKIIO BUILJISIETHCS Ia3
4M BUIMAJAE OCA.

3. B3aemozid coeii 3 iyraMu y BOAHOMY
PO34HHi:
CuCl, + 2NaOH = Cu(OH),{ + 2NaCl;

AI(NO,), + 3KOH = Al(OH),{ + 3KNO,

Peaxrii mixk comstmu Ta sryramu Biji-
OyBaOTHCS, SKIIO BUIIALAE OCAL.

4. Baaemozis coueil Mizk co6010 y BOJI-
HOMY PO3YHHi:
CaCl, + 2AgNO, = 2AgCIl + Ca(NO,),;

K,SO, + BaCl, = BaSO,{ + 2KClI

Peaktiii Mik cosisiMu BigOyBatoThCs,
AKIIO BUTIAJIAE OCAL.

‘a HaseaiTb iHWI NpuKnaam peakLiin, Wo xapakTepuayTb XiMiYHI BNAaCTUBOCTI

s/ conen.



§ 2. BnacTnBOCTi OCHOBHMX KlaCiB HEOPraHiYHMX CMONyK

@ niCYMOBY€MO BUBYEHE
¢

o OCHOBHI oOKCUAM pearyoTb 3 BOAOK, KNCNOTaMM Ta KUCOTHUMW OKCU-
navun. KnucnotHi okeugn B3aEMOLiIOTb 3 BOAOK, OCHOBHUMM OKCWU-
gamm Ta ocHoBamu. [lpogykTamum B3aeMOfii KMCAOTHUX OKCUAiB
3 OCHOBHUMMM OKCUAAMU 1 OCHOBaMu € coni. AM@oTepHi okcuagm npo-
SABNSIOTb BAACTUBOCTI OCHOBHUX i KMCMOTHUX OkcwuAais. lNpoaykTtamun
peakuin € coni.

e CninbHi XxiMi4HI BJ1aCTUBOCTI KUCJIOT 3YMOBJIEHI HASIBHICTIO B iXHiX
mMonekynax atomie igporeHy. Kucnotm y BOAHOMY PO34MHiI 3MiHIOIOTb
3abapBNeHHs iHOWMKATOPIB, B3aEMOLjI0YN 3: a) OCHOBHMMW OKCUOAMMU;
0) nyramu Ta HEPO3YMHHUMMK Yy BOZi OCHOBaMM; B) PO34MHAMU COJIEN.
Peakuii 3 nyrammn cnoctepiraioTb 3a OOMNOMOrol iHaukatopis. Peakuii
BinOyBaloTbCs, AKLLO: a) BUnagae ocan,; 6) BUOINSETbCS ras; B) O4HUM i3
npoAyKTiB peakLii € Boga.

e CninbHi B1acTUBOCTI OCHOB 3yMOBJIEHI HASIBHICTIO B iXHbOMY CKNafi
rigpokcua-aHioHis. Jlyru y BOOHOMY PO34MHi 3MiHIOIOTb 3abapBieHHs
iHOMKaTOopIB, YCTyNalyn B XiMi4HY B3aEMOLII0 3: @) KNCIIOTHUMU OKCU-
namu; 6) kucnotamu (peakuis HelTpanisadii); B) po3ymMHamMu CoJel.
Hepo34uHHi OCHOBM pearyioTb 3 KMCNOTamMu Ta po3kiafatnTbCsa nNpu
HarpiBaHHi Ha okcup i BOAY.

o AmMd@oTepHi rigpokcuaun nposBASiOTb NOABIMHY XiMiYHY NPUPOAY: B3ae-
MOfLJIo4YN 3 KMCnoTamu, pearyloTb §K OCHOBW, a nif 4ac B3aemogii 3
yramu — K KUCNOTW. 3 iyraMm pearyioTb Y pO34mHax i Mif, 4ac crikaHHs.
MpoaykTamm peakuin € coni.

e Cosi y BOOHOMY pO34YMHIi B3aeEMOAil0OTb 3 MeTanamu, Kucnotamu,
nyramu Ta Mixk co60oto.

@ 3ABJAHHS 11T CAMOKOHTPO.TIO

1. Bunuwite GopmMynm KUCNOT, OCHOB i aMbOTEPHUX MAPOKCUAIB 3 MOAAHOro
nepesiky ximidHnx ¢opmysn: FeO, LiIOH, HNO,, CrO, Zn(OH),, HCI, K0,
H,SO,, Al(OH),, Mg(OH),, H,SO,, Ca(OH),, Ca0, Fe(OH),, H,PO,, Ba(OH),,
CaCO,, H,S, H,CO,, KOH, Fe(OH),, NaCl, LiOH, Al(SO,),. HassiTb ix.

2. lepeTBOPITb CXeMU peakLiin Ha PIBHSAHHS, gonucasLmn GopMynm Npomny-
ueHnx pedosuH: a) Ca(OH), + HCl — ... + H,0; 6) CuSO, + NaOH —
— Cu(OH),+ ... ; B) KOH + SO, — ... + H,0; 1) KCI + AgNO, — ... + KNO,;
r) BaCl, + Na,SO, — ... + NaCl; a) NaOH + H,SO, — ... + H,0.

3. TOSACHITb, YHOMY aNOMIHIEBUI NOCYA, HE MOXHA MUTU MUAHUMK 3aCO-
6amMu, L0 MatoThb JTy)XHE CEPELOBULLLE.

4. POo34uH, WO MicTMB Bapili rinpokcuna macoto 34,2 1, NOBHICTIO HENTpani-
3yBasiv PO34YNHOM CySib@PaTHOI KMcnoTu. O6YMCNITL Macy PEYOBUHN, sika
BMNana B ocan.

5. [na nikyBaHHA 3axBOPIOBaHb, MOB’A3aHMX 3i 3MEHLUEHHAM BMICTY
KanbLio B opraHi3ami l0ANHN, Y BEHY XBOPOro BBOASATb PO34YUH Kaslb-
uin xnopuay 3 MacoBolo HacTkoto coni 10 %, ssknii BUNyCcKaloTb B aMny-
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nax no 5 mn i 10 mn. Kypc nikysaHHa — 10 amnyn. O64ymcnite macy
MoHiB Kanbuito, Ky OTPUMYE OpraHi3am JIIoAVHW 3a KYpPC JliKyBaHHS
PO3YMHOM KasbLiii xnopuay B amnynax 06’eMoM no 5 M, KLio ryc-
TWUHA PO34YUHY CTaHOBUTL 1,1 r/mn.

6. Hanuwitb piBHAHHA peakuili 32 NOAAHMMU CXEMaMMN:
a) KMnO, - O, —» Ca0O — Ca(OH), - CaCO, — CaO0;
6) H,0, » O, - BaO — Ba(OH), — BaCl, — BaSO,.

e
(.Q/ IHIKABO 3HATH

e Coni KanbLito HeobxigHi ons HOpManbHOro MYHKLJOHYBAHHS Ta XUTTE-
DiSNbHOCTI OpraHiaMy nioanHK. HamBaxnmBilwi GYHKLUIT LMX CONen BUKOHYIOTb
1oHu Kanbuijto. BoHn 3a6e3nevyioTb NnepeaaHHs HEPBOBUX iMMYbCIB, OisIbHICTb
M’A13iB CepLIst i CKOPOYEHHS CKENETHUX | maakmx m’asis. Mionm Kanbuio y senu-
Kill KiNbKOCTi MICTATbCS B KICTKOBIl TKaHVHI, 6€pyTb y4aCcTb Y 3ropTaHHi KPOBi.

3MeHLLEHHs BMICTY KanbLiio B nia3mi KPOBi NPU3BOAMTL A0 NATOMOMNYHNX
3MiH i 3aXBOPIOBaHb Ha rinoKasbLiEMIilO, BAHUKHEHHSI CyO0M, NOCUIEHOIO BU-
neHHs Kanbuito 3 opraHiamy. KopekLiio NnpoBoAsaTb 3a A0NOMOrow npenaparTis
KanbLito, 30kpema kanbLjii xnopuay. Moro 3acTocoByioTh K 4OMOMBKHUI 3aci6
nig 4Yac anepriyHMx 3axBOPIOBaHb, MNPW MAEBpPUTaxX | MHEBMOHII, YpaXeHHi
nediHkn. [ns iH’exuin BUKOPUCTOBYIOTb PO34MH 3 MACOBO YacTkowo coni 10 % B
amnynax no 5 mni 10 mn.

N § 3. XIMIYHUIT 3B°5130K I BYJIOBA PEYUOBUHU

MoBTOpMBLLKM MaTepian naparpada, Bu 3MOXeTE:

* HasoOUmMU NPUKIAOU PEYOBUH 3 KOBAJIEHTHUM (MTOJISIPHUM
i HEMOIAPHUM ) i HOHHUM XiMiYHUMU 3B SI3KaMU;

* PO3PI3HAMY BAJIEHTHICTD i CTYIIIHb OKUCHEHH; CTYIIIHb OKUCHEHHA
Ta BAJCHTHICTb €JIeMEHTA B IIPOCTUX i CKJIAJIHUX PEYOBUHAX;

* xapaxmepu3yeamiy BJACTUBOCTI PEYOBUH 3 Pi3HUMHU BUJIAMU
XiMIYHMX 3B’sI3KiB; OyJ0BY KPHCTaJiuHUX IPATOK 3 PI3HUMU
BU/IAaMU XIMIYHUX 3B A3KiB;

* xaacugixyeamu HeOPraHiuHi CIOJYKU 32 TUIIOM KPUCTATIYHUX
IPaTOK;

* nopieHIo6amy BJIACTUBOCTI PEYOBUH 3 PI3HUMU BUAAMU XiMiy-
HUX 3B’SI3KiB.

XiMiyHMiA 3B°A30K | oro Buan. MoJiekysin Ta KpUcTajau HeopraHiu-
HUX PEYOBUH YTBOPIOIOTHCA BHACJIJIOK B3a€EMO/Il MiXK YaCTUHKAMH, 1110
BXO/ISITh /IO iXHBOTO ckiamxy. OT:ke, chOPMYJIIOEMO BU3HAUYEHHS XiMiu-
HOTO 3B’SI3KY.
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§ 3. XiMiyHni 3B’A30K | ByaoBa peyoBUHMN

Ximiunuil 36’230k — 1€ 3B’5130K, YTBOPEHUI HA OCHOBI B3a€MO-

@ nii MiXk YacTUHKAMU PEYOBUHU (QaTOMaMU, MOJEKYJIaAMU,
HOHAMM), Y Pe3yJIbTaTi Y0r0 yTBOPIOIOTHCS XiMIYHO CTilKi MOJTe-
KYJIN Y1 KPUCTAJIH.

3aJie’KHO BiJl TOTO, aTOMU SIKMX €JIEMEHTIB OEPYyTh y4acTh B yTBO-
peHHi 3B’sI3KiB i caMOTro MeXaHi3My B3aeMO/Iii MijK YaCTUHKaMHM, PO3Pi3-
HSIOTH /IBA BUIM XiMIYHOTO 3B’A3KY: KOBAJIEHTHUII i HOHHWH.

Koganenmnuii 36’a30K — 1ie 3B’5130K, 1110 YTBOPIOETHCS 38 PAXy-
HOK CIIiIJIBHUX €JIeKTPOHHUX T1ap.

KoBasilenTHuit 38’ 430K MOINATOTH HA HETIOJISPHUT i TIOJISAPHUIA

Mpurapaiite, y YoMy nonarae nogibHiCTb i BiAMIHHICTb MiX HEMOMAPHUM i
S’ NONSAPHUM KOBaJIEHTHUMW 3B’ A3KaMMu.

PIOETHCS Mi’K aTOMaMW HEMETAJIYHUX €JIEMEHTIB 3 OJTHAKOBOIO
€JIEKTPOHETraTUBHICTIO 32 PAXYHOK CIIJIbHUX €JICKTPOHHUX I1ap,
1[0 PO3TAIIOBAHI CHMETPUYHO Biji 000X sI/Iep aTOMiB.

! Kosanenmuuii nenonsapnuil 36’130k — 1€ 3B’130K, SIKUN YTBO-

Taxuit Bup 3B’13Ky BUHUKAE B MOJIEKYJIaX TIPOCTUX PEUOBUH HEMe-
TasiB. 3aJIEKHO Bijl TOTO, CKiJIBKY €JIEKTPOHIB KOKHOTO aToMa OepyTh
yJacTb B yTBOPEHHi 3B’A3KY, Bil Moxe Oyt odunapnum (H,), nodeiii-
num (O,), nompitinum (N,). ETeKTpOHM, IO yTBOPIOIOTH 3B’A3KN1, Ha3n-
BAIOTh 8AEHMHUMU.

€TbCS MK aTOMaMU 3 Pi3HOIO €JIEKTPOHEraTUBHICTIO Ha OCHOBI

Kosanenmnuili nonapnuil 36’130k — 1ie 3B’5130K, 1110 YTBOPIO-
! CITITBHUX €JIEKTPOHHUX T1ap.

KoBasienTHU# MOJAPHNT 3B’ 130K BUHUKAE B MOJIEKYJIAX CKJIAHUX
PEYOBUH MiXX aTOMaMM HeMeTaJTiuHux ereMmeHTiB. HagaBHi mpu 1ibomy
CITJIBHI €JIEKTPOHHI TMapy 3MillleHi 0 aToMa, SIKWii MPOSIBJISE OiIbITY
€JICKTPOHETATUBHICTD.

1 o . .
@ Mpurapaiite, WO XapakTepu3ye eNeKkTPOHeraTuBHICTb eIEMEHTIB.
(@]

@ XiMiuHUH 3B’430K MiK MOHAMU HA3UBAIOTH UOHHUM.



@ [MOBTOPEHHS HABaXNUBILLMX MUTAHb...

Mowmnii 38’5130k XapaKTePHHIT /151 PEYOBHH, 0 CKIALY SKHX BXO-
IITh MeTaiudi Ta HeMeTasmiuHi enemenTu. Ilin gac XiMiuamx peaktriit
BiZIOyBa€ThCST TIE€PEXi/l €JIEKTPOHIB BiJl aTOMIB METATiYHUX €JIeMEHTIB
(BOHU MiCTATDH MaJTy KiJIbKiCTh €JIeKTPOHIB Ha 30BHINTHBOMY €HEPTeTHY-
HOMY PiBHi) 710 aTOMiB HEMeTATIYHNX (MICTATH BEJUKY KiBbKICTD esleK-
TPOHIB). YHACJI/IOK I[OTO aTOMH TIEPETBOPIOIOTHCS HA UOHU — 3apsi-
JUKEHI YaCTUHKA. ATOMH METANiYHUX €eJIEMEHTIB, yTpadaloudl eJek-
TPOHH, IIEPETBOPIOIOTLCS HA TO3UTUBHO 3aPS/IKEHI MOHU — KamioHu.
AToMU HeMeTATIYHNX eJIeMEHTIB, TPUEHYIOUN eJIEKTPOHH, TTEPETBOPIO-
I0ThCS HA HETaTUBHO 3ap4/KeHi HOHU — GHIOHU.

Bawm yxe Bimomo 3 Kypcy ¢hisuku, mo pisHONMEHHO 3apsKeHi Jac-
TUHKA MalOTh 3/IaTHICTb IPUTSATYBATHUCS OJHA JI0 OJIHOI, YTBOPIOIOYM
JIOHHY CIIOJIYKY — KPUCTAJI:

Na'+ Cl' —» Na'Cl .

@ MOoSACHITb, YMM BiOPI3HAOTLCSA aTOMK Ta ioHW: @) 3a OyaoBot0; 6) 3a Bnac-
TUBOCTAMMN.

[Tonsarra «<Momnexyma» a1 HOHHUX CIIOTYK € yMoBHIM. Hattuacrire
BJKUBAIOTH MOHATTSA «(hOpMyIbHA OJNHUIIA». BoHa BKa3ye Ha CIiBBijI-
HOITIEHHS HOHIB Y CIIOJYII.

¥ fionHuX croykax KiJbKiCTh MO3UTUBHUX i HETATUBHUX 3aPSIiB
OJTHAKOBA, & OTKE, BOHU — EJIeKMPOHempPaivHi.

[TopiBHABIMM HIOHHWH 3B’30K 3 KOBAJIEHTHUM TIOJSPHUAM, MOKHA
3poOKUTH BHCHOBOK PO Te€, IO WOHHUI 3B’SI30K € OKPEMUM BUIIAIKOM
TTOJITPHOTO KOBAJIEHTHOTO.

Y3araspHeHi TOHATTS PO KaAacuikallifo XiMidHOTO 3B 13Ky TOaHO

Ha PUCYHKY D.
( BUAUN XIMIHHUX 3B’A3KIB )
KosaneHTHuiA MoHHwiA
HENONAPHUI MOASPHUN
U U NaCl, K,S, FeS, CaF,
H,, Cl,, O, HCI, H,0, HBr

Puc. 5. Cxema kiracuikarii XiMiuHUX 3B’ s13KiB
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§ 3. XimiuHuMI1 3B’A30K | By0Ba PEHOBUHN

KpuctaniuHi rPaTkn. SANEXHICTb ®I3UMHUX BJIACTUBOCTEW PEHOBUH
BIZ, TUMIB KPUCTANIYHUX FPATOK. KoskHa 3 peyoBUH, pifinHa un ra3 3a 1eB-
HUX YMOB (3HWJKEHHSI TEMIIEPATYPH, TUCKY) MOKe HaOyTH TBEPIOTO
cTaHy. YHACHTIOK I[bOTO BiflOYBAETHCST BIOPSIAKYBAHHS CTPYKTYPHUX
YACTMHOK PEYOBUHU B MTPOCTOPI I YTBOPIOIOTLCS CTPYKTYPH, IO Hara-
AYIOTb Tpamku.

Micrg posTanryBaHHSA CTPYKTYPHUX YaCTUHOK (ATOMiB, MOJIEKYJT,
WOHIB) y IpaTKax HAa3WBAIOTh 68Y3JaAMU. 3AJIE€KHO Bi/l BUTY YACTUHOK,
110 PO3MIILYIOTLCA Y By3JlaX, PO3PI3HAIOTL TPU TUIIN KPUCTAJIYHUX I'Pa-
TOK: MOJIEKYJISIPHi, HOHHI 1 aTOMHi (puc. 6).

Monexynapni KpUCTATIUHI TPATKU XapaKTePHi /T PEUOBUH MOJIe-
KyJsipHOi OyzoBu. Y iXHiX By3JaX MICTATBCS MOJIEKYJU PEYOBHH 3
KOBQJIEHTHUM 3B’sI3KOM. BifmmoBizHO 0 BUIB 1IhOTO 3B’3KY PO3Pi3HS-
I0Tb HENONAPHI TA NOLAPHI MOJIEKYJISIPHI TPATKHL.

Honni xpuctamiyHi rpaTKW XapaKTepHi [ PEYOBUH 3 HOHHUM
3B’43KOM. Y iXHiX By3J1aX MiCTATHCS KaTiOHU i aHIOHH, SKi BTPUMYIOTHCS
CUJTAMW B3a€EMHOTO TIPUTATAHHA. CUIN TIPUTATAHHS MiX PisHOMMEHHO
3apA/UKEeHIMI YaCTUHKAMU BEJINKi, TOMY HOHHI 3B'I3KM — MiITHi.

Amomui KpuCTaTivHi TPaTKW BJACTUBI AJd CHOMYK i3 KOBAJEHT-
HUMH 3B’A3KaMU. Y BY3JIaX TaKUX I'PATOK MIiCTATHCS aTOMHU, 3B I3KN MiK
AKUMW € PIBHOIIHHUMH Ta MIITHUMHA. ATOMHI TPaTKH MaioTbh, HAIMPH-
KJIa/I, KPUCTAMigHi TpaTku anmMagy, cuitiin(1V) oxcumy.

DI3NYHI BJIACTUBOCTI PEHOBUH
3 PIBHUMU TUMNAMU KPUCTANIYHUX 'PATOK

J

U

( MONEKYNAPHI )

U
(

) (

WOHHI aTOMHI
XapakTtepuayloTbcsa: /Xapal('repusylo'rbcn: /3a BﬂaCTVIBOCTﬂMI/I\
BMCOKOIO NIETKICTIO, Ner- BNUCOKOK TBEPAICTIO, nonibHi Ao MOHHUX.
KOMNaBKiCTO, HN3b- TYronnaBKiCTiO, BUCO- XapakTtepu3syloTbcs:

KUMKW TEMNepaTypamm
MABJIEHHSA Ta KUMIHHSA.
M’ qki.

KUMU Temneparypamu
KMMIHHSA, BIOCYTHICTIO
NeTKoCTi. MoHHi 38’a3Kku
MiLHIWi 32 MOJeKy-
NAPHI. BinbLiCTb 3 HUX

[06pe PO3UMHHI Y BOA].

MILHICTIO KpucTanis,
BUCOKMMMK Temnepa-
TypaMmy  NNaBAEHHSA
Ta KUMiHHS, TBEPAICTIO,
KpuxkicTio.  Manxe

HEepPO34MHHI y BOA].

Puc. 6. Cxema xapakTepuCTUKHN (Hi3UTHUX BAACTHBOCTEH PEIOBUH
3aJIEKHO BiJl IXHBOT KPUCTATIYHOT OY10BH

)




@ [MOBTOPEHHS HABaXNUBILLMX MUTAHb...

@Haaenhb NPpUKIaaM Cnoayk 3 MONEKYASPHUMU, MOHHUMU N aTOMHUMU
&Y KpUCTaNIHHUMU FPaTKAMM.

YpaxoByoo4yu BiZIOMOCTI MpPO KpUCTanidyHy OYZOBY PEYOBHHHU,
HEBAKKO 3PO3YMITH, 1110 6y11013a pe4yoBUHM Ta Ii BJIACTUBOCTI B3aEMO-
noB’si3ani. 3a Gy0BOI0 MOYKHA OXapaKTepPU3yBaTU YU CIIPOTHO3YBATU
BJIACTUBOCTI PEYOBUHMU, i HaBIAKM, 32 BJAACTUBOCTAMU — BU3HAYUTHU i
KpHCTATiuiy OyI0BY.

% nricymMmoBY€EMO BUBYEHE

1.

=418

XiMiYyHUA 3B’A30K — 3B’30K, YTBOPEHWUI HA OCHOBI B3aeMOAii MixX
YaCTMHKaMM PeYOBUHM (aTOMaMM, MOJIEKYaMun, NOHaMK), y pesynbrarTi
4Oro YTBOPIOKTHCS XiMIYHO CTiiKi MOMIEKYSIN Y KPUCTANN.
KoBaneHTHuii 3B°930K — 3B’A30K, LLLO YTBOPIOETLCS 32 PaxyHOK Ciflb-
HUX eNeKTPOHHMX nap.

KoBaneHTHMIA HenonsspHWi 3B’s130K — 3B’ A30K, LLIO YTBOPIOETLCH MiX
aToMaMu HeMeTaiyHUX efleMeHTIB 3 04HAKOBOK e/IEKTPOHEraTUBHICTIO
3a paxyHOK ChiNlbHUX eNeKTPOHHMX nap, Aki po3TalloBaHi CUMETPUYHO
Bif, 060X a4ep aToMiB.

KoBaneHTHuii nonsipHnii 3B°30K — 3B’S30K, WO YTBOPIOETHCS MiX
aToOMaMM HEMETaNIYHUX ENIEMEHTIB 3 PIBHOI0 EIEKTPOHEraTUBHICTIO Ha
OCHOBI CNiJIbHUX €1IEKTPOHHMX nap.

XiMi4YHNIM 3B’A30K MiXK MOHaMn Ha3MBalOTb MOHHUM.

lMepexin pe4yoBUH y TBepAui CTaH NOB’A3aHUA 3 YNOPAOKYBaHHAM
CTPYKTYPHUX HYACTUHOK PEYOBUHU B MPOCTOPI 3 YTBOPEHHAM CTPYKTYP,
L0 HarayoThb r'paTku, y By3nax sikux po3TaLloBaHi MOsiekynu, oHn abo
aTomu.

HasBun kpucTaniyHux rpatok 3anexaTb Bif TOro, ki CTPYKTYPHi 4Yac-
TUHKN HasiBHI B IXHIX By3/1aX: MOJIEKY/SIPHI, IOHHi, aTOMHi.

Bynosa pe4oBuHM Ta ii BMIACTMBOCTI B32EMOMOB’A3aHi.

3ABJJAHHA JIVIAI CAMOKOHTPOJIIO

CdopmynioniTe BUBHAYEHHS MOHSATb: «XiMiYHWIA 3B’A30K», «KOBAJIEHTHUIA
HENONAPHUN | NONAPHNIN 3B’A30K», «NOHHNI 3B’A30K».

[MOACHITb, YMM BIOPISHAIOTLCA MEXaHiI3MW YTBOPEHHS KOBaJIEHTHOrO
HENONAPHOIro Ta NOJIAPHOro 3B’ A3KIB.

[MOACHITb, 9K YTBOPIOETLCS MOHHWUI 3B’SI30K, MOPIBHANTE NOro 3 KoBa-
JNIEHTHUM NONSPHUM.

Knacudikyinte cnonyku 3a nogaHnmMmmn GopmMynamMmm Ha KOBaneHTHI Heno-
NAPHI, nonapHi Ta MoxHi: HF, O, ZnCl,, H,, HNO,, Cl,, HCI.
OxapakTepunsyinte BigOMi BaM TUMU KPUCTaNiYHUX r'paTtok i B3aeMo-
3B’5130K OYy40BU PEYOBUH 3 iXHIMU DIBUYHMMU BIACTUBOCTAMMU.
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5 X
Tema 1 PO34Y1HNA
%

e

KOJIOI/THI TA ICTUHHI PO3YNHU

OnaHyBaBLUK MaTepian naparpada, B 3MOXeTe:

* hopmynroeamu susnauenns MOHATH <AWCIEPCHI CHCTEMU», <KO-
JIOIIHI PO3YMHU», «<ICTUHHI DO3YNHU»;

* Knacugixyeamu TUCTIEPCHI CUCTEMU 32 PO3MiPOM YaCTHHOK;

* HasoOumuU NPUKIAdU KOJOIAHUX Ta ICTHHHUX PO3YMHIB;

* N0ACHIO6AMYU 3HAYCHHS KOJIOIAHUX PO3YNHIB Y )KUTTI JIOAWHU;

* xapaxmepusysamu KOJOIAHI 1 iCTUHHI PO3UYNHHU.

JlvcriepcHi CUCTEME BUBYAE PO3MAIT XiMIUHOI HAYKH — KOJ0iOHa
ximis.

1
@ Mpuragarite, WO HA3UBAKOTL CUCTEMOIO.
Q

MouaTTs nPo gucnepcH cuctemu. Bam yike Bimomo, mo cucmema —
1€ IiJIiICHICTD, SIKA CKIAMAETHCS 3 OKPEMUX YAaCTHH, B3AEMOTIOB SI3aHUX
Mix COO0IO IEBHUMU JIOTIYHUMU 3B I3KAMU.

Tomy ducnepcrumu BBaKaioTh CUCTEMH, SIKi CKJIAIAI0THCS 3 IBOX 200
GiJIbIIIe PEYOBUH, TIPUYOMY OJIHA 3 HUX Y TIOAPIGHEHOMY CTaHi piBHOMIPHO
po3moiijieHa cepesi YacTUHOK iHmmoi. KokHa aucnepcHa cucreMa MiCTUTh
HoApiOHEHy PEYOBUHY ii PEYOBHHY, Y sIKiil PO3IMOAiTEH] 11i YaCTHHKU.
[ToxpibHEHY peyoBHHY Ha3MBAIOTh OUCNEPCHOIO (PA30t0, a TY PCUOBHHY,
y SKill MicTHTBCs auciiepcHa (asa, — Oucnepciinum cepeoosumiem.
[ucnepcwiii dasi, 9K i AucnepciitHoMy cepeIoBHIIY, Y SKOMY BOHA Tlepe-
OyBae, BIACTUBI TPY arperaTHi CTaHu: TBEP/MIA, PIKKIA i ra30moAiOHUIL.

HaitgacTimie BUKOpUCTOBYIOTh MUCTIEPCHI CUCTEMU, Y TKUX AUCTIEP-
cilinnmM cepenoBuiiieM € Boja. PosrasaHemMo Kiaacu@ikallito [uciepcHux
CHCTEM 32 PO3MipOM YacCTUHOK AHCIIepcHOi da3u (puc. 7, c. 20).

PizHomaHiTHICTD AMCTIEPCHUX CUCTEM 3aJIEKUTh BiJl TOTO, ¥ SIKOMY
craHi nepeOyBaloTh uciepcHa (asa it aucnepciiine cepenosuiie. J{ose-
JIEHO, TI[0 BOHK MOKYTb TIepeOyBaTh y TBEPAOMY, PIIKOMY Ta ra3omnoio-
HOMY cTaHaX. ToMy maucrnepcHi cucteMn KracuikyioTh 32 arpeTaTHIM
CTAaHOM JIUCTIEPCHOI (hasu i AUCTIEPCIiHOTO cepeoBUIIIA.
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@ Tema 1. PO34nHun

AUCNEPCHI CUCTEMU
(3a po3mipomM YacTUHOK gucnepcHoi ¢pasu)

U U U

I ucn Hi . .
D2 B B KonoigHi po3unHu IcTUHHI pO3YnHU
cuctemm . .
. PO3Mip YaCTUHOK — PO3Mip YaCTUHOK —
PO3Mip YaCTUHOK —
~ 1-100 HMm MeHLe 1 Hm
noHan, 100 Hm

i i i 4 U

Cycnenaii Emynbcii 3oni leni MonexynsapHi MoHHi

Mitm 5 Aeposoni

Puc. 7. Cxema xnacudikaiiii 1ucrepcHuX cuctem
3a posmipom yactuHok (1 #mM = 1- 1079 M)

Jlo TpyGOMMCIIEPCHUX CHUCTEM 3a TAaKMMU KPUTEPisIMU HAJIeKaTh:
cycrensii, emyJbcii, miHu, aeposoui. IHima HasBa rpyOOAMCIIEPCHUX
CUCTEM — 3d6UCI.

CycneHari, EMynbCIi, MM, AEPO30JI. HalimommpeHimmmu cepej
rpyboMCIIEpCHUX CcHCTeM € cycliensii Ta emysbcii. Cycnensii
(3asuci) — 1e cucremu, y sIKMX 4aCTUHKU TBEP/IOi PEUOBUHU PiBHO-
MipHO PO3NOIiJieH] Misk MOJIeKyJiaMu pifunan (Boan ). TBep/i yacTuHKN
MOJKHA 1106a4nTH He030poeHnM oKoM. Harpukiia, perebHO nepemi-
ITaHa CyMilll pO3TePTOi KPelau Uu TJIWHN Y BO/Ii; 3amapeHa KaBa; KPoX-
MaJib, 3MillIaHUI 3 XOJIOJHOIO BOJIOI0; 3yOHa macta Toiro. /lo cycrnensii
Haslekath Oy/iBesabHI po3unnu, ¢apOu, 3HAYHA KiJbKiCTh JIKapChKUX
Tpenaparis.

Emyavcii — 11e cuctemu, y SIKUX TUCTIEPCHOTO (ha30to Ta AUCTEPCiii-
HUM CEPEeIOBUIIEM € PiAnHM, 1Mo He 3MmimyioThes. [lo emynbciit nase-
&Kathb 00pe cTpylieHa oJist abo GeH3UH 3 BOAOI0, MallOHE3, MaprapuH
i BepIIKoBe MacJio, KOCMeTH4Hi 3acoOu (mamiyHi, Kpemu), Hadra,
a TAaKOX TeBHi JikapchKi mpenapaTu. [Ipukmaamom BizoMoi BaM eMyibcii
€ MOJIOKO, /e IpiOHi YacTUHKN (KPaIeabKi) KUPY PIBHOMIPHO PO3Mi-
IYIOTHCS B CEPEZOBUIIL PiIITHNA.

3’acylite, CKOPUCTaBLUMCH IHTEPHETOM, SAKi CycneHsii Ta eMysbCii 3acTo-
@ COBYIOTb K NiKapCbKi Npenapartu.

Ilinu — e CUCTEMHU, Y AKUX JIUCIIEPCHOIO (1)3.3010 € ra3u, a AUCIIEP-
ciilHUM CEPENOBUIIEM CJIYIYE pi,ZII/IHa. ﬂO TaKHUX CHUCTEM HaJIEKHUTb
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§ 4. ToHATTS NPO AMCNEepPCHi CUCTeEMM

miHa, yTBOpeHa PO3YMHEHHSIM Yy BOAI MuiiHUX 3acob6iB. Kpim Toro,
HasIBHI i meepdi ninu, mo € razamu (aucrepcHa dasa), pO3UMHEHUMU
y TBepaoMmy cepemoBuiii. [Ipukiaaam TBepaux MiH — TeM3a, MiHO-
IJTaCTH, aKTUBOBaHe BYTiJLIs, THOOETOH, X/1i600y10uHi BUpOOH, pis-
HOMaHITHI COPOEHTH.

[ucnepcuumu cuctemamu € i aepozoni. lle cucremu, gki yacto
TPAILISIIOThCSI B IPUPOJIHUX YMOBAX 1 XapaKTepU3ylOThCsl TUM, 11O JIUC-
nepciiHumM cepeloBuleM y HUX € ra3u. /o aepo30JiiB HajleKaTh: mMyMa,
KOJIM B IOBITPi PO3YMHSIOTHCS APIOHI KPAIIMHKK BOAW; OuM, KOJU B
IIOBITpl HOIIMPEHi YaCTMHKU TBEPAOI PEYOBUHHY; CMOZ, IO 32 CBOIM
CKJIaJIOM MOAIOHMIT 10 AUMY.

BuaHauTe camoCTinHO, Wo € ancnepcHoio ¢asoto, a Wo — AUCNEPCINHUM
@ cepefoBMLLEM Mif Yac YTBOPEHHS XMap.

I'py6omuctiepcHi cucteMu po3IMIAapOBYIOTHCST, TBEPi YACTUHKH, 110
YTBOPIOIOTH nuciiepcHy (asy, 0ocifaloTh yYIPOAOBXK KiTbKOX XBUJIMH.
[IIBuakicTh Tpollecy po3MIaPYBaHHS 3aJ€KUTD BiJl PO3MipiB YaCTUHOK
mucniepcroi dasu. 1o Boru Gisblir, TO MBH/IIE BiAOYBa€ThCs PO3Ia-
pyBaHHS.

Cycrensii, emysibcii, miHM i1 aepo3oJii HajeKaTh 10 1BO(a3ZHUX CUC-
TEM.

KonoigH pPo3umMHn. 3a po3MipamMu YaCTUHOK KOJOiMHI PO3UYUHU
po3MilieHi Misk TPyOOANCTIEPCHUMU CHCTEMAMU i iICTUHHUMU PO3UH-
HaMU.

Konoioni po3uunu — 11e BUCOKOANUCIIEPCHI CUCTEMHU, Y SIKUX PO3MIP
yacTUHOK cTaHoBuUTh 1-100 HM, a KoJOinHE cepenoBUINE € PiUHOIO.
SIK1110 B rpy0OAMCIIEPCHUX CUCTEMAX YACTUHKU MOKHA PO3IJIUTH MeXa-
HiYHO, TO B KOJIOITHUX PO3YMHAX — Hi.

Po3pi3usaioTs K00inHI po3unHU IBOX BUIB (puc. 7):

* 30410 — PiJIKi KOJIOi/IHI pO3UNHU;

* zeJi — XeJaTUHOMOMIOHI JIPArJInCTi MacHu.

VY 30J1X KOJIOTAHI YaCTUHKHY TTePEMiTaioThCs BiJIbHO. 301 XapaKTe-
PU3YIOThCST B'SI3KiCTIO, TPO30PICTIO Ta CTIHKiCTIO. 3r0JJOoM BOHU CTapi-
I0Th, IO TIOB’SI3aHO 3i 3JIMMMaHHSIM YaCTMHOK AUCIIEPCHOT (has3u i miero
TeMIIepaTypy 4YM JOJaBaHHSAM PO3YMHY, 3/aTHOTO IPOBOJIUTHU €JICK-
TPUYHUI cTpyM. 30iJIbIIEHI YaCTUHKK HE YTPUMYIOTHCS TUCTIEPCIITHIM
CEpPEeNIOBUIIEM, OCI/Ial0Th 1 BUIMAAai0Th B ocal. J[o KOJTOiIHUX pO3UnHiB
HaJIC)KATh [UTOIIa3Ma KJITUH, MJa3Ma KPOBI, 6iJoK KypsS9oro ST,
CUJIIKATHUM KJIe, cBixkoocamkeni amoMiniil i hepym(1II) rinpoxcunnm,
KMCiJIb TOIIIO.

Ax mpuroTyBaTH KOJMOITHWI PO3UNH?
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@ Tema 1. PO34nHun

Jlocio 1. Peaxuis 2ioponizy gpepym(I11) xnopudy.

Iz peaktis monsarae B yrBopenHi 3010 dhepym(I1l) rimpoxcnmy
mix gac pozunaenns depym(111) xmopuay B xunasauiil muctuaboBa-
Hil BOzi.

Y k0a10y 3 KHILISYO0I0 AUCTUIBOBAHOIO BOI0I0 06’eMoM 100 Mt moza-
10Tb kpanyamu (10—12 kpamens) macidenwuii posunn FeCl,. Ilpu pomy
itonu Fe’’, 110 BXOAATD 10 CKJIALy COJi, aKTUBHO HMPUEAHYIOTH TiIPO-
KCU/J-aHIOHM BiJi MOJICKYJI BOAU 3 YTBOPEHHAM HEPO3YMHHOIO y BOAL
hepym(I1I) rimpoxcuay. 3i 3HIKEHHAM TeMIiepaTypu TOCTYTIOBO BijI-
GyBaeTbcst KonmeHcattist yreoperoro dhepym(111) rigpokcumy B kommoiami
yacTrHk. Criocrepiraerbest 3MiHa 3abapBJeHHsT Ha 4€PBOHO-0ype, 110
HMiATBEPAKYE HASABHICTD YACTUHOK 30JII0.

Jocnio 2. Peaxuii 06miny.

Bam y:ke BiZiomo, 1110 YnMasIo peakiiiii 0OMiHy BigOyBaiOThCs 3 BUTIa-
JMaHHIM OCajy. SKIO TaKy peakiiio MpoOBeCTH 3 JyKe POo30aBICHUMIE
PO3UYMHAMH, Jie OAAWH i3 KOMIIOHEHTIB y3ITUH y HA/JINIIKY, TO YTBOPIO-
IOTBCS HE OCA/IN, & KOJIOiHI PO3YNHU.

3ro/IoM YaCTUHKH 30J1iB 30LIBIIYIOThCS (KOAryIi00Th) 3 YTBOPEH-
HSIM 2eqti6. 3i 3HUKEHHSIM TeMIlepaTypy BiOyBa€ThCs Opaziitis TeJiiB,
TOOTO TIEPETBOPEHHS iX i3 B'SI3KOTO, ajie TEKYy4OTO CTaHy, Ha TBEPIOIO-
mi6Hi gpari, mo 36epiraiotb Gopmy. OTiKe, y reJii KOJIOIIHI YaCTHHKN
B3aEMOIIOB s13aHi. Takuii poriec Ha3UBAIOTH KOARYAAUIEIO.

B opranismi JOQMHN TaKOK BiOyBalOThCS MPOIECH, IO CTOCY-
I0TbCS KOATYJAMil. Y MeaumuHi Tpollec 3cizaHug KpoBi (mepexim ii
3 PiZIKOTO CTaHy y TBEPAWI) TeK HA3WBAIOTH KOAZYLAUIETO.

[lo TeriB HaneXxxaTh paraucTi MacH, dKi JKeJaTUH YTBOPIOE B raps-
4iil BO/, @ TAaKOK PI3HOMAHITHI JKese, MapMmeJaji, M'sICHUI 1 puGHMit
XOJIOJIL TOIIO.

lctubHl Po3umHKn. CucteMmy, y SKiiT MOJEKyaIW 9 HOHW PO3YMHEHOT
PEYOBMHU PIBHOMIPHO PO3MOIIIAIOTECA MK MOJIEKYJIAMU PO3YMHHUKA,
Ha3WBAIOTh ICMUHHUM PO3uUHOM. HacTUHKM pO3UMHEHOi PEeYOBUHU
HaCTLIbKY APIGH, 110 TX He MOJKHA MOOAYNTH HABITH 32 IOTTOMOTOIO MiKPO-
ckoma. OcoGIMBICTIO ICTUHHUX PO3YUHIB € Te, 10 PO3IIIUTH POSINHEHY
PEYOBUHY Ta PO3YNHHUK MEXAHITHIM CITIOCOOOM HEMOKJIIBO. [le o3Hauae,
0 B ICTHHHWX PO3YMHAX HEMA€e MOBepXHi moziny ¢as (To6To BiACyTHI
TIOJTiT Mi>K PO3YMHHUKOM i PO3UNHEHOIO PEIOBUHOIO), TOMY BOHU € 20MO-
2eHHuMu cucteMamu. TakyM cHUcTeMaM BJIACTHBA BUCOKA CTiMKICTh PO3-
YWHIB. [cTUHHI po34nHM € TPO30pPIMH, He OCiAtoTh i He (iAbTPyIOThCA.

AKX po3pisHuTH icTUHHI Ta KOJOIAHI PO3YNHU?

Ix posmizHaroTh, TIpoIyCcKaoun Kpish PO3YMH My4OK CBIT/Ia B TeM-
HOMY IIpUMillleHHi. ¥ CKJISHII 3 iCTHHHUM PO3YMHOM CBIiTJIO IPOXO/UTD
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§ 4. ToHATTS NPO AMCNEepPCHi CUCTeEMM

(OS] [} QO |
Jlxxepeso [lxxepeso
CBiTJIa cBiT/Ia

Expan Expan
6

a
Puc. 8. PosniznaBainst icTHHHUX (@) i KOJOiHUX (6) PO3YNHIB

KPi3b HbOTO HEIIOMITHO, a B CKJISTHII 3 KOJIOITHUM PO3YMHOM HOTr0 NIISIX
YiTKO MPOCTERYETHCA (puc. 8).

Taka BizMiHHICTD 3yMOBJIEHA Pi3HUM PO3MiPOM YaCTUHOK Yy PO3YH-
Hax. O4eBH/IHO, 1O KOJIOIIHI YACTUHKH € BEJTMKUMU, TOMY 1 TTPOSIBJISIOTH
3MaTHICT poscitoBaT cBiTa0. M crmocoboM y AOMAIIHIX YMOBax
MOJKHAQ BU3HAUUTH, AKUM PO3YMHOM — ICTUHHUM YU KOJIOIJHUM —
€ MiICOJO/KeHNI Yail, KUCiJb, HACTOSHKA JiaMaHTOBOIO 3€JIEHOTO
(«3emenkas), BUHOTPaJHWH cik, Hamill «Koka-komay, orer. Ak mydox
CBiTJ1a MOKHA BUKOPUCTATH JIa3ePHY YKa3KYy.

3HAYEHHS AMCNEPCHUX CUCTEM. JlucniepcHi cucteMu HaOysu 3Hay-
HOTO TONTUPEHHS B IPUPO/Ii Ta IIPAKTUYHOTO 3aCTOCYBAHHS B JIIOACHKIH
HisLTBHOCTI. 3a iX y4yacTio BifhyBa€ThCsI 3MiHa CTPYKTYPH Ta BJIACTHBOC-
Tell TPYHTIB, YTBOPEHHSI TyYMaHy, XMap, BUBITPIOBAaHHA TiPChKUX MOPilT
TOIILLO. Ix 3aCTOCOBYIOTD IIi/l YaC TEXHOJOTIUHUX TIPOIECiB y XiMiuHi,
XapuoBiil i (apmareBTUYHII TPOMUCIOBOCTI, MenullnHi, napdymepii
(puc. 9, c. 24). 3okpema, y XiMidHIll TPOMUCTIOBOCTI — i/l Yac BUPOOHU-
IITBA IITYYHOTO ITOBKY (BiCKO3HOTO, alleTaTHOTO) i CHHTETUIHUX BOJIO-
KOH (KalpoHy, JIaBCaHy TOIIO), JakiB i ¢ap0, KieiB, miacTMac, TyMu.
Y cinbcpkoMy TOCIIONAPCTBI 3 BUKOPUCTAHHSIM [IUCIIEPCHUX CHUCTEM
BUTOTOBJIAIOTH KOMIIO3UITITTHI 1106p1/IBa, 10 e()eKTUBHO [iI0Th Ha PiCT,
PO3BUTOK i BPOXKANHICTD CiTbCHKOTOCTIONAPCHKUX KYJIBTYP.

Ha BukopucranHi BiacTUBOCTEN Pi3HUX CyCHEeH3ill Ta eMyJbCiii
IPYHTYEThCSI BUPOOHUIITBO IIEMEHTY, Tircy, 6eToHy, OyIiBEJbHIX KOM-
MO3UITIHHUX MaTepialiB. 3MiHIOIOUU AUCTIEPCHICTD, TOKPAITYIOTh SKiCTh
GaraThOX MaTepiasis.

(DapmaileBTUYHA TPOMUCIOBICTh BUPOOJISIE 3HAYHY KiJbKiCTh
JIKapChKUX PeYoBUH Y (hOPMi TOHKHX CyCIieHsiit abo eMyJibCiii, Masei,
mact, KpemiB. Y TIPHUPONOOXOPOHHIN iHAYCTpii mucmepcHi cucteMu
BUKOPUCTOBYIOTD /LIl OUWIIEHHS NPUPOAHUX 1 CTIYHUX BOJ, MOBITPA,
a TaKO’K iHIITUX 3aXO0/IiB.
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@ Tema 1. PO34nHun

XimivyHa
NMPOMUCNOBICTb

HadTonepepobHa dapmaueBTnyHa
NPOMUCIOBICTb NPOMUCOBICTb

Cinbcbke
rocrnogapcTBo

T

T

MeguumHa

I'Iapcbymepiﬂ\

KocmeTuka

OcHoOBHI ranysi
3acTOCyBaHHSA
LOUCNEPCHUX CUCTEM

ByaiBHMLTBO

Bunpo6HULTBO
nanepy

Nakodapbosa
NMPOMUCIOBICTb

Xap4oBa
MPOMMUCIOBICTb

OxopoHa
npupoan

CuHTEeTMYHA Bupo6HMLUTBO
NPOMUCIIOBICTb MoGyt njacTmac, caxi

Puc. 9. Cxema 3acTOCYBaHHS JUCIIEPCHUX CHCTEM

3HaueHHs JUCTIEPCHUX CUCTEM IS ;KUTTEMISIITbHOCTI JIIOIMHN Haii-
pisnomanirtuime. Kpim 3asnauenoro, e i BupoOHULTBO JaKiB i dapo,
narnepy, caxi, CHHTETHYHUX KaydyKiB, CMOJI, KJIieiB, 3yOHOI MACTH, TIPO-
JYKTiB XapuyBaHHs, BUIOOYTOK i mepepoOKa HadTu.

[MTupokoro 3actocyBantst HaOyu icTuHHi po3urnu. Hacammepe ix
BUKOPUCTOBYIOTb Y IIKIJIBHUX XiMIYHIX JTAO0PATOPisiX, BUBYAIOUM BJIAC-
TUBOCTI pedoBuH. [IpuroTyBaHHs TKi, ZOTJIsI 32 pocauHaMu, 60poThHa
31 mIKigHTKAMU POCTWH i TBapWH Ta iX JiKyBaHHSI — yce 1ie cdepu 3a-
CTOCYBaHHs iCTUHHUX PO3YNHIB.

e
(.'Q) HIKABO 3HATH

e Y dapmMaueBTUYHIli NPOMUCNOBOCTI BUKOPUCTOBYIOTb refieBi npena-
patu Ak edekTUBHUI 3acib MicueBoi ajii ona 3He6oBaHHA NPU 3ananbHUX
YpaxeHHsX cyrnobiB i M’ aKMX TKaHMH, WO PO3MilleHi HABKOMO HUX, HE3HAYHWX
TpaBMax, CyOMHHMX MOLWKOOXKEHHSX. [enesa OCHOBa CNPUSIE MPOHUKHEHHIO
aKTUBHOI PEYOBMHW B HAMMMMOLWi TKAHWHW, BUKIIMKAE 000ATKOBUIA OXONOLAXKY-
BaNibHUIN edekT, 6e3neyHa ana wkipu, ririeHivyHa. lenb 3oatHUA yTBOPIOBATYU
Ha MOBEPXHIi LWKipY CYLiNbHY MAiBKY, Nif KO Aitlo4i pe4oBUHN 06pe BCMOK-
TYIOTbCS KPi3b LUKIPY Ta NPOHMKAOTb B OCepeok 3anasieHHs.

o JloBegeHo, WO cupon «YponecaH», 9KUA BXMUBAKOTb ONAS JiKyBaHHS
ceyokam’siHOT XBOpobU, MOXHa 3aCTOCOBYBATW Y BETEPUHAPHIN MeanUUHI ans
NiKyBaHHS AOMaLLHIX TBapUH, XBOPUX Ha LLe CaMe 3axBOPIOBAHHS.
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§ 4. ToHATTS NPO AMCNEepPCHi CUCTeEMM

¥

nrjicymMmoBY€E€MO BUBYEHE

AvcnepcHri cucremu — i3nKo-XiMiyHI CUCTEMU, O CKNagaloTbCs 3
[BOX ab0 BinbLue PevyoBUH, NPUYOMY OOHA 3 HUX Y NOAPIOHEHOMY CTaHi
(ancnepcHa ¢asa) pPiBHOMIPHO pO3nofineHa cepen 4aCTUHOK iHLWOi
(aucnepciniHe cepenoBuLLe).

3a po3mipamMu YaCTMHOK AMCMEPCHI CUCTEMU MOAINAI0TL Ha: a) rpybo-
[ucnepcHi cuctemu; 6) KONOIAHI PO3YUHWN; B) ICTUHHI PO3YMHN.

[o rpyboamcrnepcHMx CUCTEM HanexaTtb CycrneH3ii, eMynbCii, niHn 1
aeposoni.

CycneHgsii (3aBuci) — cucteMu, y KX YaCTUHKM TBEPAOI PEYOBUHU
PIBHOMIPHO PO3MOAifieHi MiX MOJIEKYaMU PiAVHK (BOAMN).

EmMynbcii — cuctemu, y akmx gmcnepcHow ¢asol 1a AMcnepcCinHum
CEepenoBULLEM € PIOVHN, LLLO HE 3MILLYIOTbCS.

MiHn — pBodasHi cucTemu, y SkmUx gucnepcHoto ¢asolo € rasu, a guc-
nepcinHMMm cepepoBulleM — pigvuHa. € i 1Bepai niHv, Ona [KUX
XapakTepHO Te, LLLO AUCNEPCINHUM CepefoBULLEM CIYIyE TBEpAA Peyo-
BUHA.

Aepo3os1i — CUCTeMu, y AKUX OUCNEPCINHUM CepefoBULLEM € rasu.
KonoigHi po34nmHmM — BUCOKOOMNCNEPCHI CUCTEMMU, Y SKUX PO3MIP Yac-
TUHOK cTaHoBuTb 1-100 HM, a KONoigHE cepenoBuLLE € PianHo. Po3-
Pi3HAOTb 30J1i — PifKi KONOigHI PO34MHU Ta resi — XenaTuHONoAjioHi
AparnncTi macu.

ICTUHHI PO3YUHN — CUCTEMMU, Y AKUX MOJIEKYSIN YU NOHU PO3YUHEHOT
PEYOBUHN PIBHOMIPHO PO3MNOAINAITECA MiXK MOJieKynaMu PO3YUH-
Huka. Lle romorerHi cuctemu. Im BnacTMea BUcOKa CTilKiCTb po3um-
HiB, BOHM NPO30pi, HE OCifaloTh, NigAalnTbCa QiNbTPYyBaHHIO.

3AB/IAHHA JIJIA CAMOKOHTPOJIIO

1. HaBeaiTb npuknaan AMCNEPCHUX CUCTEM, SKi TPanA[lTbCA B NPUPOAI

2.

Ta nobyTi.

YCTaHOBITb BiANOBIOHICTb MiXK HA3BaMK Fpyn AMCNEPCHUX CUCTEM i PO3-
MipamMu ix HaCTUHOK.

A rpyboamcnepcHi cuctemm 1 1-100 Hm

B KO0noigHi po34ynHU 2 <1HM

B icTUHHI pO34mHN 3 > 100 Hm
4 1-200 Hm

YCTaHOBITb BiANOBIAHICTb MiX Ha3BamMu rpyn ANCNEPCHUX CUCTEM i Npn-
KnagamMm CUCTEM, LLLO 00 HUX HanexaTb.

A rpyboamcnepcHi cuctemm 1 MONEKynapHi, MOHHI
B KonoigHi po34ynHu 2 cycneHsii, eMynbcii
B iCTMHHI po3unHN 3 3oni, reni

4 emynbcii, 3oni
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@ Tema 1. PO34nHun

4.

YCTaHOBITb BiANOBIOHICTb MiX Ha3BaMM rpy60aMCNepPCHUX CUCTEM Ta iX
npuknagamMu.

A cycneHziqa 1 manoHes

B emynbciga 2 nema3a

B niHa 3 PO34MH LyKpy

I aepo3osb 4 3y6Ha nacta
5 TymaH

YCTaHOBITb BiAMOBIAHICTL MiXX Ha3BaMu 3010, Fefto, iICTUHHOMO PO3-
4YUMHY, CyCneHsii.

A 305b

B renb

B iCTUHHWI PO34nH
I cycneHsia

CiK 3 M’AKOTTIO

MOJI0KO

PO34UH HATPIn xnopuay
asntoMiHIn rigpokcug,
KNCiNb

abhwON =

[Mo3HauTe ABi BNACTUBOCTI iICTUHHUX PO3YMHIB.

A po3mip YacTMHOK cTaHOBUTb 1-100 HM

B po3mip yacTMHOK — mMeHwe 1 HM

B npo3opi, He MOXHa PO3ainMT MexaHiYyHMM crnocobom
I KanamyTHi, KONOI4HI YACTUHKN OCigaloTb

7. HasBiTb HE MeHLLE LEeCTU rasny3en 3acTOCyBaHHA ANCNEPCHUX CUCTEM.

ﬁ JOMAIIIHIH EKCIIEPUMEHT

26

BurotoBTe B 4OMaLLHIX yMOBax KOMOigHI PO34MHN (Kene, KUCiNb, KPOX-
Manb Ans NigKpoxmManeHHs Binn3Hu, Xxonoaelb TOLW0), BUKOPUCTaBLLN
NOTPIOHI ANS LbOro PEYOBUHU, I ONULLITL NOCNIAOBHICTb BaLUWX AilA.

W\” I § 5. BYZIOBA MOJIEKYJIN BO/IU, IIOHATTA ITIPO BOJTHEBUA

3B’A30K

OnaHyBaBLUM maTepian naparpada, Bu 3MOXeTe:

suamu OyIOBY MOJIEKYJIA BOJIM;
dopmynoeamu  eusnauenusi TOHITb <«BOMHEBUN 3B'SI30K»,
<JTUTIOJIbY;

* Posymimi, YOMY BOJIa € XOPOIIMM PO3UMHHUKOM OaraTbOX PEYOBHH;

noscHioeamy PoJib BOAU B JKUTTI JKUBUX OPraHi3MiB; 6y11013y
MOJIEKYJI BOJU 3 TIOTJIAY €JIEKTPOHHOI Teopii 6y,Z[OBI/I aToMa;
00TPYHMOBYEAMU YHIKATIbHY 3/IATHICTD BOJN POSYNHSITH PEYOBUHI,
BUCIIOBNIIOBAMU CYONCEHHS TIPO 3HAYEHHST PO3YMHIB Y IPUPO/ Ta
SKUTTI JIOAUHU.



§ 5. bynoBa monekynu Boamu...

@ MpurapanTe, WO BaM BiAOMO NPO NOLIMPEHHS BOAW B MpUPOAj, ii cknag,
&Y BNACTMBICTb SIK PO3YMHHMKA.

MowwnpPeEHHg Boam B npupopnl. Ha namniil muiaderi Boja € OJHICIO
3 HAWTMONIMPEHININX PEYOBHH, sIKa TTepeOyBa€ 3a 3BUUYAIHUX YMOB Y Pil-
KOMY CTaHi Ta 3allOBHIOE BCi BIIQJMHM 3eMHOI noBepxHi. Boma — 11e
MOpsI, OKeaHH, PiuKH, 03epa, M0 3aliMaloTh Maiizke 71 % 1ol 3eMHOi
MOBEPXHi. AKINO IPUITYCTUTH, 1[0 3eMHAa IOBEPXHSI He MAa€ BIAJNH i Tip,
TO BCs BOZIa HAIIOI IIaHeTy BKpuia 6 ii mapoM 3aBTOBIIKK 4 KM. Boza
BXOJIUTD JI0 CKJIAy TiPChKUX MOPij i MiHEpaJIiB.

[TopiBHSIHO 3 BeJIMKMMHU 3arajJibHUMHU 3allacaMy BOAM Ha TIaHeTi
3aracy IpicHoi BOAU € HE3HAYHUMU I CTAaHOBJIATH Ipubansto 2—3 % Bix
3arayibHOi KisbkocTi. Hazxomkennst mpicHoi Boau Bi]16yBa€TbCH BHaCJIi-
JIOK TaHEHHS JIbOJIOBUKIB TOJISIPHOTO 1 TiPCHKOTO TTOXO/KEHHS, a TaKOXK
aﬁc6epriB. Opnak HUHI 3a11acy MPiCHOT BOAY BUKJIMKAIOTH 3aHETTOKOEHHS
B JmozicTBa. Hetbaste craByieHHs JIIOANHI 10 TIPUPO/IU CIIPUYHHSIE 3a0py/i-
HEHHsI BOJU Pi3HUMM XiMiYHMMH PeYOBMHAMM, BixomaMu HadToximiu-
HUX i 1EJTI0JI03HO-TIANIePOBUX MiApueMcTB. Yepes HajMipHE BUKOPHC-
TaHHA MiHepaJbHUX Z[O6pI/IB, rep6iu1/1,r_[iB I MeCTUIIN/IIB BOHU Yepe3 IPYHT
MOTPAIVISIOTh Y BOAY. K HACHIZOK I[bOTO BUHUKAIOTh Pi3HOMaHIiTHI
3aXBOPIOBAHHS, 1110 BUKJIMKAIOTL HE3BOPOTHI 3MiHM B opranizmi. OTike,
[IPUPOIHA TIPiCHA BOJA HE 3aBK/IU € YUCTOIO, A IIPiCHA BOA JIbOJIOBUKIB Ta
aiicOepriB MPaKTUYHO HEOCTYITHA JIJIsT BHKOPUCTAHHSI.

BaxksiBo 3a3HaunTH, 110 BO/IA — OCHOBA JKUTTS HA 3eMuti. Tomy 115
MiATPUMKHU SKUTTEAISJIBHOCTI CBOTO OPraHi3aMy KOKHiH JIIOJUHI HeoO-
XiJTHO BsKUBaTH 2—2,5 J1 4ncToi Boau Ha 100y. bes Boau He 00X0AUThCS
JKOJITHUH JKUBUH OpraHi3M.

3pob6iTb AOCNIAXKEHHS MPO BMICT BOAM B OpraHiami NtoguHW, opraHiamax
@ Pi3HVX TBAPWH i pocanH. CHOopmMynonTe BUCHOBOK MPO 3HAYEHHS BOAN.

3aBIgKy KOJI006iry B IIPUPO/I 3arajibHa KiJIbKiCTh BOJAM He 3MiHIO-
€TbCS, MPOTE BHACJIZIOK TOCHOJAPCHKOI [iSIJIbHOCTI JIIOAUHU 3aracu
IPICHOI BOIM 3MEHIYIOThCs. TOMY JKUTTEBO HEOOXiTHOWO TOTPeOOTo Ta
000B’I3KOM KOKHOT JIIOANHY € 30epesKeHHsT YUCTOTH BOAM it GopoThOa i3
3a0py/IHEHHSM BOIHUX PECYPCIB.

Boza B npupoaHux ymMoBax mepedyBa€ Iiie y JBOX arperaTHuX cra-
Hax: TBEPJOMY Ta rasomnoibHomy. 3 Kypcy reorpadii BaM Biztomo, 1o Ha
IIOJII0CAX 3€MHOI KyJIi YacTMHA 3allaciB IPiCHOI BOAM CKOHIIEHTPOBaHA
B JIbOJIOBHKAX i Ha BEPIIMHAX Tip y TBEPAOMY cTaHi. Y rasomnogiGHOMy
cTaHi Bola MiCTUTBCST B aTMOcdepi.

[TepeTBOpUTH BOJY Ha Mapy MOKHA B MOOYTOBHX i 1abOpPaTOPHUX
YMOBaX.
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@ Tema 1. PO34nHun

@ HasBiTb YyMOBU, 32 AKMX BOAA NEPETBOPIOETLCA Ha i, i napy.
Y

_ad

Bynoea monekynu Boan. Busuatoun B Kypci ximii 8 kimacy 6yaoBy
PEUYOBUHM, BU O3HAHOMMJIMCS 3 KPUCTAJNiYHOIO CTPYKTYPOIO BO/IH,
i Terep Bam BiZIOMO, 110 BOJA Y TBEPAOMY CTaHi Ma€ MOJICKYJIAPHI KpUC-
TaJivyHi IPATKHU.

Ho ckmany Mojekyan Boau HQO BXOJISATH JIBa atoMu lifporeny i
ome atoM OKcuUreny, siKi croJydeHi Mizk co0010 KOBaJEHTHUM OJISIP-
HuM 3B’s13koM. Yepe3 Te, mo Oxcuren i ligporen yTBopioloTh MO
JICKiJIbKa i130TOIIIB, Yy NPUPO/L iICHYIOTb PI3HOBUAU BOAU, Y AKUX HAABHI
1 BaskKKi isoTonu nMux XiMiyHUX eJIeMEeHTiB.

BynoBy 30BHIIIHBOTO €HEPreTUYHOTO

piBast atoma Okcureny BizoOpakae ejek-

TporHa dopmyna 2s?2pt, BiANOBIAHO IO

SIKOi i3 IIeCTH eJeKTPOHIB aToma € 2s i 2p

CHapeHuX i 2p — HecmapeHux. 3a paxyHOK

Puc. 10. Yrsopenms crig-  HECTIAPCHUX 'p-eJ'IeKTPOHiB aToM QKCI/II‘GH'y

HIX eTeKTPOHHIX 1ap YTBOPIOE /IBi CIIJIbHI €JeKTPOHHI napu i3

¥ MOJIeKYJIi BOJI s-eJIeKTpoHaMu JBOX aTomiB lizporeny
(puc. 10).

Kyt Mix opbitajsmu, 1[0 YTBOPUJIM
3B's130K, craHoButh 105°. Tomy Mosexysa
BOJIM Ma€ KyToBy Oyn0By (puc. 11).

Arom Oxcureny, sk OLIBII €JIEKTPO-
HETaTUBHWUIL, 3Millly€e 10 cebe eeKTPOHHY
TyCTUHY XiMmiuHoro 3B’sa3ky. CroinbHi
€JICKTPOHHI IITapy pa3oM 3 eJIEKTPOHaMH,
sIKi He OpaJin y4acTi B yTBOPEHHI XiMidyHIX
Puc. 11. Kyrosa 6y1oBa 3B’513KiB, KOHIIEHTPYIOTh Ha aToMi OKcHUTEHY

MOJIEKYJIH BOAU YaCTKOBO HEraTUBHWI 3apsijy & (uuma-
emvcs <«dearvma Minycs). Bigmosinno Ha
aromax ligporeny socepeKeHUN 4YacT-
KOBO TO3WTUBHUUN 3apsiji & (uumaemvcs
«denvma nuocs).

OTke, MOJIEKyJIa BOAU — 1€ OUNOJIb
(puc. 12).

Came TOMy y By3JaX KPUCTATiYHUX
I'PAaTOK BOJM MOJIEKYJIM CTPOTO OPi€EHTOBaHI
olHa J0 OXaHOI cBoiMu moJsocamMu. Ha
Puc. 12. MacurraGia mogens  PHCYHKY 12 306pakeHo MacitabHy MoJieb

Gy/10BH MOJIEKYJIH BOH MOJIEKYJIM BOJM, /i II03HAYeHO YaCTKOBi
3 YTBOPEHHSM JIHIIOJISE 3ap4/u Ha [10JII0CaX MOJIEKYJIH.
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§ 5. bynoBa monekynu Boamu...

@PosrﬂﬂHbTe MoAeNlb MONekysin Boaun Ta nOﬂCHin, Hyomy OKCV]reH mMae
.Y 3apspn 287, a MgporeH — 3apsag, &°.

BopHeeunit 3B’a30k. Bu 3HaeTe, 110 MOJIEKYJIU PEUYOBUH YTBOPIO-
I0TbCS BHACIZIOK BUHUKHEHHST KOBJIEHTHOT'O 3B’I3KY MisK O/THAKOBUMU
a60 pi3HUMU aTOMaMU HEMETaIiuHuX ejleMeHTiB. IIpore Mixk okpeMuMu
MOJIEKYJIaMU TaKOK MOXKe YTBOPIOBATHUCS 3B'SI30K, SKIIO MOJEKYJHN
IMOJIAPHI.

MexaHi3M yTBOPEHHSI OJTHOTO TAKOTO 3B’sI3KY TIOJISITAE B IPUTSTAHHI
atomiB [izporeHy 10 aTOMiB 3HAYHO CUJIBHIMINX €JeKTPOHETAaTUBHUX
enemenTiB, skumu € Oxcured, Duyop i Hitporen. Takwit By XiMiunoro
3B'S13Ky Ha3UBAIOTh 600OHEBUM.

Boonesuii 36’3301 — 11e €JIeKTPOCTATUYHA B3AEMOIisl MisK MOJIE-
KyJiaMH 32 yyacTio atomiB ligporeny.

Cua BOJHEBOTO 3B’I3Ky HEBEJINKA, i TOPiBHIHO 3 KOBAJTEHTHUM BiH
Habararo caabumii. OnHaK y PisHUX HOJSPHUX CIOJIYK BiH MOXKe OyTH
Ginbin abo Menm cuabHUM. Lle 3aeKUTh BiJ eJ1eKTPOHEraTHBHOCTI
aToMma, o 3B’sa3anuii i3 [igporenom.

3aBIIKU YTBOPEHHIO BOMIHEBOTO 3B’SI3KYy PEYOBUHU aCOIIIOIOTH
y pivHax i yTBOPIOWOTH auMepu (ABi MosekyJ) abo I arperaTu
MoJteKya (puc. 13).

Bommesi 38’s13k1 mo3navgaioTsh kpamkamu. Lle o3madae, 1o BOHU 3HAYHO
cab11i 3a KOBAJIEHTHI.

HagBuicte BomHEBOTO 3B’SI3Ky, a BiATOBiAHO — i acorrilfioBaHmx
MOJIEKYJI, BITUBAE HA BJIACTUBOCTI PEUOBUH. 30KPEMA, CIIOCTEPITAEMO
IiIBUIIIEHHS TeMIlepaTyp IiaBJeHHs Ta kuminug. Hanpuxian, temie-
parypa KWIIIHHS BOAM € BUIIOIO 32 TeMIepaTypy KHUIiHHS IOAIOHUX
3a CKJIQJIOM [IO BOJIM JIETKUX CIIOJIYK HEMeTaiuHuX eJieMeHTiB 3 ['i1po-
renom — H,S i H,Se. fIxkmio rigporen cynbdin i rinporen cemeniz 3a 3pu-
YaifHUX YMOB € Ta3aMu, TO BOJla — PifinHA.

sJyo\a’f
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y H W H B H W
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Puc. 13. Mojiesb aconiiioBaHUX MOJIEKYJI BOJM (@) i cXeMa YTBOPEHHS BOJIHEBUX
3B’I3KIB Mix MOJIEKyJIaMu Boau ()
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@ Tema 1. Po34unHun

YTBOpeHHd BOIHEBOTO 3B’A3Ky MiXK MOJIEKYJIaMH BOJM HAa3WBAIOTh
Miscmonexkyaaprnum. OTHAK BOTHEBUI 3B 130K MOKe BUHUKATHU BCEPe-
JIHI MOJIEKYJI, TOOTO Mizk aToMaM# Tiel camoi MoJiekyJii. Takuii 38’ 130K
HA3UBAIOTh GHYMPIMHLOMONEKYAAPHUM. BiH BIACTUBUU HE TiJIbKU
HEOPraHiYHUM PeYyoBHHAM, a I MOJIEKYJlaM OpPraHiuHMX PEYOBUH, SKi
MAIOTh BUCOKI BiZIHOCHI MOJIEKYJISIpHi Macu: OijkaM, HYKJIEiHOBUM KIHC-
JIOTaM, TIOJIiMepaM.

PevyoBunn, y SknX HasSBHI BHYTPIITHHOMOJICKYJIIPHI BOIHEBI 3B 3K,
JIETIO BiIPi3HATOTHCS Bi/l TUX, SKUM BJIACTUBO YTBOPIOBATH MisKMOJIEKY-
JIIpHi 3B’13KU. 30KpeMa, BOHU Kpallle PO3UNHAIOTHCS B OPTaHiYHUX PO3-
YMHHUKAX, XaPaKTEPU3YIOTHCsT OLIBIIOT0 JIETKICTIO.

Bomnesuit 38’5130k He HATEKUTHh 0 CUJIBHUX. BiH JIeTKO yTBOPIO-
€THCST W TaK CaMO JIETKO PYHHYETBCS, MO BAKJIUBO Uit OiOTOTIYHUX
TIPOTIECiB, AKi BiI[6yBaIOTbC${ B JKMBUX OpPraHi3Max i € HEeOOXiIHUMM /1151
iX (hyHKITIOHYyBaHHS.

BozaHeBuil 38’130k BU BUBYAETE ISl TOTO, 10O 3PO3YMIiTH MeXa-
HI3MMU IIPOLECiB PO3YNHEHHS, €JIEKTPONIITHYHOI ArcoLialii, OKUCHO-Bif-
HOBHUX PeakIliid.

OTke, 3aBAAKK CBOIN yHiKaabHIN OyI0Bi MOJIEKyJa BOAM 3/1aTHA
YTBOPIOBATH arperaty 3a paxyHOK BOJHEBUX 3B’SI3KiB 3 MOJIEKyJIaMu
MoJIgpHUX 1 HoHaMu MoHHUX ciiosyK. [le Bisirpae BaskJMBY poJib y 1po-
1eci pO3YMHEHHS PEYOBUH 3 YTBOPEHHAM PO3UMHIB.

% nrjicyMmoBY€E€MO BUBYEHE

e Bopa — yHikanbHa pe4yoBMHa, OAHA 3 HAWMOLUMPEHIWNX Yy NPUPOLI;
3anmMae marixe 71 % nnoLli 3eMHOI NOBepXHi; BXOAUTb 0 ckrnaay 6ara-
TbOX MiIHEpPaniB i riPCbKMX NOPiA4, a TakoX CONen, ki Ha3nBaTb KPU-
cranorigparamMmu, TOLLO.

Bopa 3anoBHIOE CTBOPEHi JIIOAMHOK LUTYYHI BOAOMMULLA: BOOOCXO-
BULLA, MOPS, CTaBKN.

e BnactmBocTi BoaM 3yMOBJIEHI YHikanbHOWO ©OynoBoto i Monekynu.
3B’A3KkM, WO BUHUKAOTb MixX OkcureHom i FigporeHom, KoBaneHTHiI
nonsipHi, po3TalloBani nig kytom 105°. YHacnigok uporo monekyna ctae
MONISIPHOIO, YTBOPKOETHLCS AMMOSb.

o [Munosb — cnctema 3 ABOX 3apsaiB (671 6%), 04HAKOBMX 32 3HAYEHHSAM,
ane NPoTUNEXHMX 3a 3HAKOM.

o BopgHeBuii 3B’930K — €NEKTPOCTATMYHA B3aEMOAISA MiXK MOJiekynamm
3a y4acTio aTomiB [igporeHy.

e BopgHeBuIn 3B’A30K MiX MOJieKynaMmy BOAM Ha3NBAKOTb MDKMOJIEKYsip-
HUM, a 3B’A30K ycepeaunHi OOHIEl 1 Tiei camoi MOnekynn Mixk atomamm
(abo rpynamun aToMiB) — BHYTPILLIHLOMOJIEKY/ISPHUM.

e Taka CTpyKTypa BOAM BIiAirpae Bax/MBY POJib Y NPOLECI PO3YUHEHHS
PEYOBUH 3 YTBOPEHHSAM PO3YNHIB.
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§ 6. PO34KH Ta 1Oro KOMMOHEHTU

3ABJIAHHA JIJIA CAMOKOHTPOJIIO

1. TOSACHITE NOWMPEHHS BOAM B MPUPOAI Ta ii BaXIMBICTb ON9 XUTTS
Ha 3emni. fka 6ionoriyHa ponb BOAN?

2. TosACHITL OyO0BY MOJSIEKY/IN BOAW OO0 €NEKTPOHHOI Oya0BU aTOMIB,
AKi BXOOATb A0 ii cknaay.

3. O6rpyHTYyliTE BNIMB BOOHEBOrO 3B’A3KY Ha BIACTUBOCTI PEHOBUH.

4. [1onoBHiTb BUCNIOB/IIOBAHHS TakK, OO BOHM CTanv 3aBepLUEeHVMN.
Mix atomamu OkcureHy v laporeHy B MOAeKyni BOAW ICHYIOTH ...

MOJISIPHI ... .

Monekyna Boau — ... crionyka.

Avnonb — ye cuctema 3 ... 3apsaiB, ... 3a 3HaAYEHHSIMU, ane ... 3a 3Ha-
KOM.

BoaHeBuii 38’130k MOXe 6yTU ... i ... .

s s
(.Q/ HIKABO 3HATH

o Jiania — O4NLLEHHS KONOIOHMX PO3YNHIB | BACOKOMONEKYNSIPHUX PEYO-
BWH Bif, PO34YNHEHUX Y HUX HU3BbKOMOJEKYNSPHMX CMOJIYK 3a A0MOMOIrOto HaniB-
NPOHUKHOT MembpaHu. Mg vyac aianiay Monekynm HU3bKOMOEKYIIPHOI peyo-
BUHW NPOHUKAIOTb KPi3b MEMOPAHY, a KONMOiAHI YaCTUHKN 3aMLLAI0TLCS.

[iani3 3acTOCOBYIOTb AJ19 OYULLLEHHS KOJIOIOAHUX PO34YUHIB Bif, AOMILLOK;
y NPOMUCAOBOCTI — ANS OYULLEHHS LUTYYHUX BOJIOKOH, & TakKOX Y MPOUECI
BWUIOTOBJIEHHS NiKAPCbKNX NpenaparTiB.

o lemopgiania — METOL OYULLEHHS KPOBiI XBOPUX HA FOCTPY M XPOHIYHY
HUPKOBY HeaocTaTHicTb. MMig wac remogianidy BiaOyBaeTbCA BUAANEHHS 3
OpraHi3amMy TOKCUYHUX PEYOBUH, HOPMai3yeTbCHA BOAHUN Ta €NeKTPONiTnY-
HUI 6anaHc.

» § 6. PO3YUH TA IOr0 KOMIIOHEHTH.
PO3YHMHEHHA 9K ®I3UKO-XIMIYHUI IIPOILEC

OnanyBaBLIM MmaTepian naparpada, Bn 3MOXETE:

* gopmymosamu usHaueHHss TIOHATH <PO3UUH», <PO3YNHHUK>,
«PO3UYMHEHA PEYOBUHAY, «Ti/IPATU», «TiIpaTallisay;

* gu3Hauamu CKJaj PO3YNHY;

* HABOOUMU NPUKAAOU ICTUHHIX PO3YUHIB i PO3YMHHUKIB;

* po3ymimu CyTb TIPOIECY PO3UMHEHHS, OT0 (Di3NYHY Ta XiMiuHy
IIPUPOLLY;

* N0ACHI06aMY CKJIaJl PO3YMHY; IIPOIEC PO3YMHEHHS PEUYOBUH K
disuko-ximMiuHe sIBUIIE; 3aJ€KHICTh PO3YMHHOCTI Bif TLIOMNT
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@ Tema 1. PO34nHun

MMOBEPXHi 3ITKHEHHA PO3YMHEHOI PEYOBUHU Ta XiMiYHOI IIPUPOAU
PO3UMHHUKA I PO3YNHEHOI PEYOBUHU;

* BUCIOBTI0BAMU CYONCeHHs TIPO 3HAYEHHST PO3YMHIB y TIPUPOJII Ta
JKUTTI JIIOIUHU.

Posuvhn B XUTTI NoanMHn. YIPOJOBXK JKUTTS JIHOAWHA ITOCTiHO
BUKOPHCTOBYE PO3YMHU HaraThOX PEYOBHH Y BCIiX Tasly3sixX CBOET Mistiib-
Hocti. Haltuyacriine Jiyig BUTOTOBJICHHST PO3YMHIB SIK PO3UMHHUK 3aCTO-
coBYIOTh Bogy. OfiHaK IpUpoO/IHA BO/IA, SIKA 3aIIOBHIOE BIMANHUA 3€MHO]
MOBEPXHi, TEXK iCHY€E y BUTJISAAI PO3UNHIB HaraTboX PEYOBHUH, 10 BXO-
JISITH JI0 CKJIQ/Ly TPYHTIB, TiPChKUX TTOPIJl, TPYHTOBNUX BOJL TOIIIO.

3araJpHOBIIOMO, IO MOPChKA BOJIA /IysKe coloHa Ha cMak. Lle cBin-
YUTH PO T€, 10 BOHA € PO3UYMHOM 6araThoX COJIEH.

Opranism Joguay IPUGIU3HO Ha 75 % CKIAJAETHCS 3 BOIAM, TOMY
6e3 ii HaIXOKEHHS BiH JysKe TIBUIKO BUCHAKYETHCS I JIIONHA BMU-
pae. OCHOBHMMH PO3YMHAMU, IO MIiCTSATBCSA B JIIOJCHKOMY OpraHi3wmi,
€ 11a3Ma KpoBi Ta Jimda, sika Ha 90 % ckiazaeThest 3 BOIU.

Pocsinau 3acBOOIOTH [MOKUBHI PEYOBUHU 3 PO3UMHIB, 110 HAAXO/STh
i3 rpynTy. KuiTHHHMIT Cik pOCTTMH HArpOMaJIKYEThCSA Y BaKyOJISX i CKJIa-
JIAETbCST 3 BOJM, y SIKill po3uuHeHi pisHi cosi, a came: Kajiiif, Harpiit
i hepym xstopun, Kadiii i HaTpill HiTpaTH, MarHiil cyabdat Ta iHII pedo-
BUHU. Y KJIITUHHOMY COKY B PO3UMHEHOMY CTaHi HasiBHI TJII0K03a, (DPYK-
TO3a I OpraHiyHi peYoBUHH, 30KpeMa KUCJOTH I PO3UYNHHI OiIKM.

3 BUKOPHUCTAHHSIM PO3YUHIB TiCHO IOB’s3aHe TPUTOTYBAHHS IXKi,
BUTOTOBJICHHST JIIKAPCHKUX TIpenapaTiB, BUPOOHUIITBO JakiB, ¢apo,
IJTaCT™Mac, CUHTETUYHUX BOJIOKOH, 00pOOKa [epeB /st 3aXHCTy Bi
IIKi/THNKIB, 3aXUCT BiJl KOMax, y].[06p10BaHH51 CIIBTOCTIYTib.

BuroroBssiTu icTUHHI PO3YMHU BaM JIOBOJIUTBLCA TIiJl 4ac ITi/1COJI0-
JUKYBaHHA 4alo, IiZICOMIOBAHHS IePIINX CTPaB, 3aCOJIOBAaHHSA OTipKiB,
TOMATiB, KabauKiB Ta iHIINX OBOYIB, BapiHHg KOMIIOTIB TOIILO.

bt
’9 Mpuraparite 3 KypciB NpUpoAo3HaBcTBa Ta Gisnkm aeuLLe anodyaii.
Q

Poszumnu. Croctepiratu mpoiiec YTBOPEHHS PO3YMHY MOJKHA 3a
JIOTIOMOTOI0 siBUTIA [uDy3ii, KO BUKOPUCTATH sa6apBJIeHi po3unHHi
y Bozi criostyku. Hanpukiaz, mpoBezieMo 1eMOHCTPAIiiHui 0CTi] po3-
YNHEHHSA MIZIHOTO KyIIOPOCY.

Jocnio 1. Y ximiuny ckasgaky o6’emom 500 MJI HaJIEMO BOALY.
Hacunemo neseqmky Kimbkicts migmnoro xymopocy CuSO, - 5H,0O
(cisb CMHBOTO KOJBLOPY) Y MapJIeBWH MillIeUOK i MPUB SI:KEMO HOTO 10
BMOHTOBAHOI B INTATUB MAJWYKU TakK, MO0 Cijib OMyCcTUIACS Y BOJY.
Cnocrepiraiite, mo Big0yBa€ThCst B CKISHIL (puc. 14).
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§6. PO34MH Ta MOro KOMMNOHEHTU

Puc. 14. Posunnenns Puc. 15. dAsume andysii B pinnnax

Mi/IHOTO KyIIOPOCY

OTt3xe, HAaBKOJIO MiTlleYKa YTBOPIOETHCA KPYsKEYOK ITPO30POTO PO3-
YUHY CHHBOTO KOJILOPY, SIKUI TTOCTYIMOBO 30ibIITY€ETHCST, MOITUPIOETHCST
BPi3HOOIU.

Ssume audysii gyxke eGeKTHO AEMOHCTPYE HOCIiA, 300pakkeHuit
Ha pucynxy 15. llosgcuumo moxmamwinte. AKmo omycTuTn MapiaeBuit
PYJIOH OAHUM KiHIIEM y PO3YMH aMOHIill auxpomaty (OpaHKeBOTO
3abapBJIEHHST ), & IPYTUH KiHEI[b PYJIOHY TOMiCTUTH B TOPOKHIO CKJISTHKY
I Tak camMo 3aHYpHUTH iHITMI MapjieBWi pysoH y posunu Kympym(Il)
cysbdary (CuHBOTO 3a0apBJIEHHS), TO MapJIst TIOCTYIIOBO MPOCOYUTHCS
PO3YMHAMM Uy CepelHiil CKJISHII 30UpeThCs piAnHa, sKa MaTUMe
3eJieHe 3abapBJICHHSI.

|_|O9ICHin, 3BiAKM N YoMy 3’AIBUNIOCS 3esieHe 3abapBfieHHS PO34YMHY B
@ CKNSHL, WO pO3MillleHa nocepenmnHi.

[Ilo x Take posuun Ta KUt Moro cKiaam?

Po3uun — 11e romoreHHa (OHOPiIHA) CUCTEMA, 10 CKJIAJIAETHCS
3 1BOX 200 GiJibIlle KOMITOHEHTIB.

Jlo ckmmamy GyIb-KOTO PO3YMHY BXOJSATHh POZUMHHUK 1 PO3UNHEHA
peYoBMHA — KOMITOHEHTH Po3unHy. CXeMaTH4HO CKJIa/l PO3UNHY TOKa-
3aH0 Ha pucynxy 16.

Po3uunnux — 11e KOMIIOHEHT PO3YUHY, SIKUI 1epeOyBae B TAKOMY
CaMOMY arperaTHomy cTaHi, 1110 i po3uuH. Haituactinie pounHHukaMu
€ piaunu: Bozia, ciupt, GeH3uH, GEH3eH.

PO341H = + CPoquHeHa petmsvma)

Puc. 16. Cxema cknamy po3unHy, HOTO KOMITIOHEHTH
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@ Tema 1. PO34nHun

@
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Monekyna
caxaposu
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6
Puc. 17. Pozunnn:

a — caxaposu (I[yKpy) y Boji; 6 — HaTpiil xsopuay (KyXOHHOT couti) y Bozi

Po3uunena pewosuna Moxe OyTu ra3oM, pimmHOI0 abo TBEPIOIO
peuoBrHO0. CaM po3urH MosKe repedyBaTu B Oy/1b-sIKOMY arperaTHOMY
CTaHi.

3aJle’KHO BiJ TOTO, SKi PEYOBUHW — aTOMHi, MOJEKYJISAPHi 4n
JIOHHI — PO3YMHEHI B PO3UMHHUKY, Mi’K MOJIEKYJIaM1 PO3YMHHUKA PiB-
HOMIPHO MOJKYTb PO3MIII[yBaTHCsI aTOMH, MoJiekyau (puc. 17, a) abo
ionu (puc. 17, 6).

HaBenjiTb Nnpuknaam po3ymHiB, y AKNX POSYNHEHO PEHOBUHU B Pi3HUX arpe-
@ raTHUX CTaHax.

Heo06xinmno 3a3HaunTH, M0 € PO3YHHH, Y SIKUX POYMHEHI HE OJIHA,
a KiJbKa peyoBUH (MOpCHKA Ta MiHepasibHi Boau, GpyKTOBi HATIOl, Mapy-
HaJIU TOTIIO).

DI3NKO-XIMIYHA CYTb MPOLIECY PO34YMHEHHSA. 3’SICYEMO, Y 4YOMY
TIOJIATAE CYTh POIECy PO3UYNHEHHA. Bu BXXe crocTepiraiy, SK po3un-
HAETHCA Y BOJI KyXOHHA CiJIb i IIYKOP, TOMY Bifipasdy CKakeTe, 1o Iie
BifOyBaeTbest BHacHiOK andysii. ToOTO YaCTHHKU PO3UYNHIOBAHOI
PEYOBMHMU, 3ITKHYBIINCH i3 MOJEKyJTaMu BOAU a0 iHIIOTO PO3YNH-
HUKA, TOTNPIOIOTHCA Misk HUMU. OIHOYACHO 3MEHIITYETHCS Maca Pevo-
BWH, AKi po3umHAIOTHCA. Lle cBigunTh mpo Te, M0 KprcTaan peyoBUH
pPyHHYIOTBCS W 1IepexoasaTh y posunt. Ha pucynxy 17 306paskeHo, 110
KpucTanu nykpy (caxaposdn) i KyXOHHOI coJi (HaTpiit Xaopumy) pyi-
HYIOTHCS 1 MOJIEKYJIN Ta HOHW XaOTUIHO PYyXaIOThCS MiXK MOJIEKYJIaMHI
PO3YMHHUKA.

Jlocniod 2. 3’sicyemo, 1o MOsKe MPUTIBUAIIUTH PO3SYUHEHHS PEYOBUH.
JList 11OTO Bi3bMEMO /B XIMiuHi CKJISTHKHU i HAJIJIEMO OIHAKOBI 06’ €M
BOZIM. Y TIEPITY CKJISHKY TMOKJIAZEMO TPYIOUKY IYKPY, Y APYTY — TaKy
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§ 6. PO34KH Ta 1Oro KOMMOHEHTU

caMy TPY/IOUKY, sIKY MOIEPEHBO MOAPiOHEMO, 11100 YTBOPUBCS IIYKOP-
nicok. Criocrepiraiite, IK pO3YMHSETHCS IIYKOP B 000X CKIISTHKAX.

OTiKe, y CKIISIHIL 3 TIOAPIOHEHUM IIyKPOM PO3YMHEHHS BiZI0YBa€ThCsI
3HAYHO TBUAIIE., PO6MMO BUCHOBOK, 1MI0 PYWHYBAHHS KPUCTATIB IIYKPY
3JIEKUTH 610 NIOWI NOBEPXHI JIMKHEHHA POUUHHUKA MA POIUUHIO-
eanoi pewosunu. 111o Ginbina 1I0IIA TOBEPXHI 3ITKHEHHST, TO IIBUJIIE
BifGyBaeThest muy3ist. 3OLIBIIMTH TTONLY TIOBEPXHi 3iTKHEHHST MOKHA,
SIKIIIO PO3YMH TePeMillIaTh.

[ocmigaky mporieciB po3unHeHHs, 30KpeMa TBeAChKUi (Hi3mKo-
ximik C. Appeniyc, BBakanau, 10 MiXK PO3UNHHUKOM i PO3UMHEHOIO
PEYOBUHOIO HEMAE JKOTHOT B3aEMO/Ii1, TOOTO POZUMHEHHST XapaKTePH3y-
Basn SIK Qpizuunui npouec. Onnak /|. Menenees, BUBYAOUN IPOIIEC
PO3UYMHEHHST PEYOBUH, 3aIIPOIIOHYBAB XIMiuHY meopito po3uunie. 3a
€0 TEOPi€I0, PO3UMH PO3IIAAAIOTH HE K MeXaHIuHy CyMilll pO3YNH-
HUKa 1 PO3YMHEHOI peYOBUHH, a SIK XiMiUYHY B3a€EMO/IiI0 MiK HUMHU.

[Tiz yac po3YMHEHHS PEYOBUH CIIOCTEPIraioTh ABa Tpotecu: 1) pyii-
HYBaHHSI CTPYKTYPU PO3YMHIOBAHOI PEYOBUHHU /IO MOJIEKYJI Ul HOHiB;
2) B3a€EMOJIiI0 YTBOPEHNX YACTUHOK i3 YACTUHKAMHU PO3UYNHHUKA (IKIIO
e BOJa — 3 MOJIEKyJaMH BOJHM). B3aeMoJlilo 4acTHHOK pPEYyoBMHU
3 MOJIEKYJIAMU BOJIM HA3UBAIOTh 2idpamauieto. [Tpomykramu rigparaiii
€ eidpamosani tionu abo mMonexyau.

Posrisinemo, sk BifOyBa€eThcsi PO3UYMHEHHS] PEYOBUH 3 Pi3HOIO
KPUCTAJIYHOIO CTPYKTYPOIO HA NMPUKJIAAI HAWTIOMIUPEHININX Xapyo-
BUX TPOAYKTIiB — IyKpPy (caxapo3m) i KyXOoHHOI coji (HaTpiil xjo-
puiy). .

Ilykop (caxapos3a) € pedoBUHOIO MOJeKyJsipHOi OymoBu. Voro
MOJIEKYJIM MIiCTSTh Y CBOEMY CKJaJli aTOMHU i3 3apdaaMu 6 i 67, 10
11 3yMOBJIIOE IPUTATYBAHHS MOJIEKYJ BOJAU IPOTUJIEKHUMU IOJIO-
camMu. Mixx MojekysaMu I[yKpy Ta TOJSIPHUMU MOJIEKyJaMu BOJIN
YTBOPIOIOTHCSI 600He6i 368°a3ku. HaBKoo OMHIET MOTEKYIU IyKPY
KOHIIEHTPYIOTBCS JIEKIJIbKA MOJIEKYJ BOIH, SIKi CITOJYy4alOThCS MiXK
c06010. YHACIIZIOK TaKOI B3a€EMO/ii Ta PyXy MOJIEKYJI BOAU MOJIEKYJIN
IYKPY BiIOKpeMJIIOIOThCS Bif Kpructamii. OTxke, BintOyBaeTbcs pyiHy-
BaHHSI CTPYKTYypu Kpucrtamia. [[pyruit mporiec OB sI3aHUlT 3 yTBOPEH-
HAM TiIPAaTOBAHUX MOJIEKYJ LYKPY Ta PIBHOMipHMM IIOIINPEHHAM i
PO3MOAITOM iX MiK MOJIEKYJIaMU PO3YNHHUKA (BOJIN).

Poszuntenns oHHUX cOAyK (HATPiil XJTOPUAY) TEXK XapaKTepPU3y-
€TbCS PYHHYBAHHSM CTPYKTYPHU KPUCTAJIA I YTBOPEHHSM TiJ[paTOBAaHUX
1ioHiB. /IUIIOJIbHI MOJIEKYJIM BOJM INPUTATIYIOTHCS [0 HOHIB PisHUMM
MOJII0CAMU: JI0 TIO3UTUBHO 3apsi/izKeHoro iiona HaTpilo — HeraTUBHUM,
a /10 HEraTUBHO 3aps/KeHOro foHa XJo0py — MO3UTUBHUM. Y HACJiI0K
B3AEMHOTO TIPUTATAHHS 3B’A3KM MiK HOHAMHU B KPUCTATi PYHHYIOTBCS
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@; Tema 1. Po34yuHu

Puc. 18. Cxema mporiecy po3unHEeHHsI KPUCTAJIIB HATPill XJIOPHUIY Y BOJL

i floHU TIEepexo/ATh Y PO3UUH. Y Pe3ysbTaTi B PO3UNHI YTBOPIOIOTHCS
rizparoBani karionu Harpito it anionn Xnopy (puc. 18).

3Ba)KaluM Ha Te, MIO T/l YaC PO3YMHEHHS YTBOPIOIOTHCS Ti/paTo-
BaHi MOJIEKYJ/Ti 200 OHHU, PO3YMH MIiCTUTH He TIIBKU POZUUHHUK i PO3-
uuHeHy pewosuny, a U npooyxmu ixHvoi 63aemodii. Tomy cxemy
CKJTa/ly PO3UHHY, TOJany Ha pucynxy 16 (c. 33), HeoOXiqHO 3MIHUTH TaK,
sTK 306pakeHo na pucynky 19.

PO34YUH - + lopatoBaHi Mosiekynun
abo MoHW

Puc. 19. Cxema ckialy po3unny

OCKiJIbKY TIijI Yac PO3YMHEHHS PEYOBHMH BiAOyBAEThCS HE TiJbKK
MeXaHiyHe [TOIUPEeHH CTPYKTYPHUX YaCTMHOK PO3YNHEHOI peYOBUHU
MiK MOJIEKYJIaMU PO3YMHHUKA (Qu@ysis), a it B3AEMOJIisl MisK HUMH,
IO MTiATBEPIKYE IpOlleC riaparaiii 3 yTBOPEHHAM TiJIpaTOBAHUX
MoJiekyJ1 abo foHiB, To gosegeHo (/1. Menuenees), o po3uunenns —
ue izuxo-ximiunui npouec.

Tomy npaBuIbHIM Oy/ie IOTIOBHEHE BU3HAYEHHSI TIOHSITTST «PO3UMH>.

Po3uun — 11e ogHOpiHA (TOMOTEHHA) CUCTEMA, IO CKIATAETHCS
3 1BOX a00 OiJibIlie KOMIIOHEHTIB i TPOYKTIB iXHBOT B3AEMO/IIi.

[linTBepmxentsam (isuko-xiMigHOI Teopil pO3YNHIB € TEIJIOBI IBU-
11a, 110 BiZGyBAIOTHCA T1ijl YaC POSUMHEHHSL.
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§ 7. PO34MHHICTb peyOoBUH, ii 3aN€XHICTb Bif, Pi3HUX YAHHUKIB

% nrjicymMmoBY€E€MO BUBYEHE
¢

e PO34MHM MalOTb BeNMKE MPaKTUYHE 3HAYEHHS Ta BidirpatTb BaXIUBY
POJIb Y XUTTI IIOOVHN, Y IPUPOAI, Pi3HMX rany3ax Hapo4HOro rocnogap-
cTBa I NobyTi.

o CknagoBMMM YaCTMHAMK PO3UYUHY € POIYUHHUK | PO3YMHEHA PEYOBUHA.
PO34Y1MHHUK — KOMIMOHEHT PO34VHY, K11 NepebyBae B TakOMy CaMOMy
arperaTHOMY CTaHi, WO 1 po34uH. Po34YMHeHa pe4oBuUHa Moxe OyTn
rasom, piavHoto abo TBEPLO PEYOBUHOIO.

Po34nH Moxe nepebyBaTtu B Oyab-KOMY arperaTHOMY CTaHi.
PO34MHEHHS PEYOBUH CYNPOBOOXYETLCS TakMmu npouecamn: 1) pyn-
HYBaHHSIM CTPYKTYPU PO3YMHIOBAHOI PEYOBUHK 00 MOJNiekys abo MOHIB;
2) B3aEMOZIE YTBOPEHMX YACTMHOK i3 YHAaCTUHKAMU PO34MHHUKA.

e B3aemogijio 4HaCTMHOK pe4yoBMHM 3 MONEKyIamMm BOAV Mif, Yac yTBOPEHHS
BOLAHOIO pPO34MHY Ha3nBaloTh rigparayiero. lNpoaykTamu rigpatauii €
rigparoBaHi mosiekynin abo HoHN.

e [lig yac PO34YMHEHHS Yy BOAI PEYOBUH 3 KOBAJIEHTHUM MOASPHUM 3B’ A3~
KoM (abo MoNsApHMMKU rpynaMmv aToMiB) MiX iXHIMM Monekynamun i
MOJIEKYIaMM BOOU YTBOPIOIOTLCH BOAHEBI 3B A3KN.

e Po34mH — opgHoOpigHa (rOMOreHHa) cmcTema, Lo CKIagaeTbCs 3 ABOX
ab0 GinbLUe KOMMOHEHTIB i NPOAYKTIB iXHbOT B3aEMogii.

3AB/JJAHHA JIVIA CAMOKOHTPOJIIO

1. ChopmynionTe BU3HAYEHHS MOHATb «PO3UUH», «POSYNHHUK», «PO3YU-
HEeHa pevyoBuHa».

2. OxapakTepuadyinTte CyTb MPOLLECY PO3UYMHEHHS.

3. HaBepnitb npuknagm iCTUHHUX PO3YUMHIB, SKi BUKOPUCTOBYIOTb Y PI3HUX
raayssx Hapo4HOro rocnogapcTea.

4. [onoBHITb BUCNOBMIOBAHHS Tak, LLOO BOHW CTaNN 3aBEPLUEHVMN.
Po341H — Ljle roMoreHHa cucTema, Lo CKI1aAaeTbCs ... .
KoMrioHeHTaMu PO34YUHY € ... | ... .

Po341HHVKOM Ha3unBaroTh ... .
ligparauis — B3aeMoaiss 4aCTUHOK PEYOBUIHN 3 MOJIEKYIaMU ... .

5. Y Boagi o6’emom 120 mn po3umHunm uykop macoto 40 r. OB6umcnitb

MacoOBY HaCTKy LlyKpYy B YTBOPEHOMY PO34UHI.

' § 7. PO3YUHHICTh PEYOBUH, ii 3AJIEXKHICTbD BIJI PI3BHUX
YUHHUKIB. HACUYEHI i HEHACUYEHI, KOHIITEHTPOBAHI
1 PO3BEJIEHI PO3YUHU

L OnaHyBaBLUN MaTepian naparpada, Bu 3MOXeTe:
L3

* opmymosamu BU3HAUYECHHS TTOHATTI <PO3UYNHHICTDY;
* 3namu Kracuikaiio pedyoBUH 32 POZUMHHICTIO; YUNHHUKH, IO
BIJIMBAIOTHh HA PO3YMHHICTh PEYOBUH;

37he



@ Tema 1. PO34nHun

* M0ACHI06aMU BIINB PI3HUX YNHHUKIB HA PO3YMHHICTh PEYOBUH;

* ymimu eu3nauamy pPO3YNHHI, MAJIOPO3YNHHI, HEPO3UMHHI Pedo-
BUHU 3a TabJIUIIEI0 PO3UNHHOCTI; PO3YMHHICTh PEYOBHUH 3a KPH-
BOIO PO3UMHHOCTI 32 PI3HUX TEMIIEPaTYP;

* xapaxmepu3dyseamy HaCU4eHi, HeHACUYeHi, KOHIIEHTPOBaHi Ta pO3-
Be/ICHI PO3YMHM; PO3YMHHICTH TBEPAUX PEYOBUH, PIIUH i Tas3iB
3aJI€3KHO BiJl BITUBY TeMIIEPATyPH, TUCKY, TIPUPOIU PEUYOBUHU I
PO3UYMHHMKA, arPEraTHOTO CTaHY.

PosunHHICTE PEHOBUH. BaskiuBicTh po3unHiB y KUBiH i HeKuBii
MPUPOJIi BAKKO TEPEOIiHUTH. 3a IXHBOIO YUaCTIO BifOyBa€THCS OOMiH
PEYOBUH B OPraHisMax JIOAMHHU, TBapHH i poc/amH. IX mmpoko 3actoco-
BYIOTb Y PI3HUX TaTy3sIX MPOMUCIOBOCTI, TEXHIIT, y XiMiuHIX 1ab0paTo-
pisIX, CiZTbCBKOMY TOCTIO/IAPCTBI, Ho6yTi.

BuBuaoun ximiio B omepeHix Kjaacax, BU MPOBOIIIHN JTabopaTopHi
JOCJTI/TN Ta MPAKTHYHI POGOTH 3 BUKOPUCTAHHSIM PO3YNHIB HEOPraHid-
HUX pedyoBHH. TOMY BQJKJIMBO 3HATH, IO TAKE POUUMHICMD i K BOHA
3aJICKUTD BiJl PISHUX YMHHUKIB.

@ Posuunnicme — 1ie BJIaCTUBICTh PEYOBUH POZUMHSATHCS Y BOJI

a60 Oy/Ib-SIKOMY iHIIIOMY PO3YMHHUKY.

Bona € yHiBepcaJIbHUM PO3YMHHUKOM 3aBASAKK OyI0Bi Ta 34aTHOCTI
YTBOPIOBATH BOAHEBI 3B’3KM HE TiJTbKU MixK CBOIMM MOJIEKYJTaMH, a i 3
MOJIEKYJIaMU iHITUX PEYOBUH.

= = Y BO/Ii pO3YNHSIOTHCSI PEYOBUHH, 1110 TIEPeOYBAIOTh

: y Pi3HUX arperaTHUX CTaHax: TBepaomy (puc. 20), pin-
C— KOMY ii ra3oroibHoMy.

’— 3a PO3YMHHICTIO Y BOAI PEYOBUHU MOIIAIOTH Ha
A PO3YNHHI, MaJOPO3UMHHI W HepozuwmHHi (puc. 21).
b Taxuil mofin IpyHTYETbCS HA TOMY, SIKA Maca peyo-
BUHU PO3UMHSIETHCSI B IMEBHOMY PO3YHHHUKY.
Hampukmnan, axmo y Boai Mmacoto 100 T po3unHAEThCS

Puc. 20. moHaa 1 T pevoBUHU, TO BBAKAIOTH, IO 11€ PO3UYNHHA

PosunHeHHst PEUYOBUWHA; SKIO X PO3UYNHIAETHCSI MeHITe Hixk 1 T
KpHCTAIIB Kasliii ~ PeYOBUHU — MaJIOPO3UMHHA, a Ko MeHte 0,01 T —
TepMaHTaHaTy  HepO3uMHHA.

OTxe, chOPMYIIOEMO YTOUYHEHE BU3HAYEHHS PO3UUHHOCTI.

YMOB (TeMIIepaTypH, TUCKY ) MOXe PO3YUHUTHUCS B PO3SYMHHUKY

@ Pozuunnicmv — 11e Maca pO3YMHEHOI PEYOBUHH, SIKA 32 TIEBHUX

]

macoio 100 r.
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§ 7. PO34MHHICTb peyOoBUH, ii 3aN€XHICTb Bif, Pi3HUX YAHHUKIB

PEYOBWUHMU

Masopo3uuHHi Hepoauunni

Puc. 21. Cxema knacudikariii pe4oBUH 32 pO3UNHHICTIO

[lo TBepAMX PO3UMHHUX Y BOJIi PEYOBUH HAIEKATh TaKi COJIi, K XJI0-
puau ta HiTpaTu. 3 inmux — yci coni Hartpito, Kanito ta amonito, mogani
B TabuIl PO3YMHHOCTI KUCJIOT, OCHOB, aM(OTEPHUX TiAPOKCUAIB i
coueit y Boti (0us. opyeuii popsauy,). PO3YMHHUME Y BOJIi € JIYTH.

Y Bozi MOXKYTHh PO3UMHATHCA Pinunn. JlesKi 3 HUX PO3UMHSAIOTHCS
B Oyab-sikux mporopiiisix. e, 3okpema, cysbdarHa, HiTpaTHa i O1TOBa
KHUCJIOTH, €TaHOJL.

3IaTHICTh PO3YUHSATICS Y BOJLI TPOSIBJISIIOTH i Ta3010[i0HI PEYOBMHU.
Ix PO3UMHHICTH € my:Ke pisHOI0. BaMm yike Bimomo, 110 Taki 6E30KCUTEHOBI
KUCJIOTH, SIK XJIOPHIHA U cysbdinHa, 100yBalOTh PO3UNHEHHIM Y BOJI
BiJITIOBiTHO TiZIpOTeH XJIOpUILy i TifporeH cyabdiny. Posunauum € amo-
Hiak, PO3UNHHICTH TKOTO 32 HOPMAJIBHUX YMOB TOCUTh BUCOKA.

J1o MaTOpO3YMHHNX PEYOBUH HAJIEKATh KaJbIlil i Maraiit Tizpokcumy,
aprearym(I) cymbar, rasu kucenb, azor, kapoou(I1) okcu.

@Hasepjm NPUKIaAN HEPO3YUHHUX PEYHOBUH, KOPUCTYIOHYMCb Tabnuueto
&Y PO3YNHHOCTI (AMB. APYruii pop3aLl).

Heo6xisHo 3a3HaunTH, 1110 aOCOTIOTHO HEPO3UMHHUX PEYOBUH HEMAE.
Hagitb Metasu 3071010 i cpibJI0 MalOTh 3/ATHICTH Y y/Ke HE3HAUHHX
KiTbKOCTSIX po3unHsATucs y Bozi. Kationn Aypymy it Aprentymy, morpar-
JISTIOYN Y BOZLY, COPUYMHSIIOTH ii GaKTePUIUIHY 0.

YUHHMKM, WO BMIMBAIOTb HA PO34YMHHICTb PEYOBUH. Bu Bxke mepe-
KOHQJIMCS, 1110 PO3YMHHICTh PEYOBUH € Ny:Ke PisHO. BoHa 3aeskuThb
Biji 6araThOX YMHHUKIB, 30KpeMa: MPUPOIU PO3UYNHEHOI PEYOBUHU I
€CaMOT0 PO3UYMHHUKA, TeMIlepaTypu, TUCKY (JJis1 rasiB), arperaTHOro
CTaHy PO34MHEeHOi peuoBUHU. BBUa0UM pO3UYNHHICTD PEUOBUH, JJOCJIi/[I-
HUKU BUABUJIN JI€AKI 3aKOHOMIPHOCTI.

1. Banexcnicmv posuunnocmi peuosun 6i0 ixuvoi npupodu ma
npupoou posuunnura, moomo 6io ximiunoi 6yodosu i sudy 36’s3ky. Pedo-
BUHU 3 KOBAJIEHTHUM TOJIIPHUM 3B’SI3KOM JI00p€ PO3UMHSIIOTHCS B pe-
JoBHHAX, MOAIOHUX 10 cebe. Hampukiam, po3YynMHEHHsI aMOHIiaky y
BO/Ii. AHAJIOTIYHO PO3YMHSIIOTHCS HOHHI CIIOJMYKH, TOOTO BOHU 100pe
PO3UYMHHI B MOJSPHUX pO3YMHHUKAX. Tak, HATPiM rizipokcus i HaTpiit
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@ Tema 1. PO34nHun

XJIOPUJI PO3YMHAIOTHCSA Y BOJI UM iHITOMY TIOJIPHOMY PO3YMHHUKY.
Jlisi HENOJISIPHUX CIIOJYK XaPAKTEPHO PO3UUHATUCSA B HENOJSPHUX
posunnHuKax. [Ipukaagom mMoxe OyTU POZUMHEHHS PiKOrO a3oTy B
pizkomy kucHi. OTke, cHOPMYTIOEMO NPABUIO: NOOiOHE POZUUHSA-
€muvCs 6 n0dioHoOMY.

2. Banexcnicmv pozuunnocmi pewosun 6io memnepamypu. 11106 3’scy-
BaTH, K TeMIepaTypa BIJIMBAE HA PO3UYNHHICTH PEUOBUH, TIPOBEIEMO
TOCJTI L.

Jlocio. TlokmaneMo y Bi CKJISIHKM TI0 OJJHAKOBIll IPYIOUIL IyKpY.
Hannemo B niepiry CKISIHKY XOJOIHY, a B IPYTY rapsiyy BOLY MacO0 110
150 r. Ilo & Mu crocrepiraemMo? Y mepiniit CKIISHIT TYKOP PO3YNHSI-
€TbHCs TTOBLIBHO, a B IPYTili, 3 TapAYO0I0 BOZI0I0 — 3HAYHO MmBu/AIIe. OTXKE,
3 nidsuweHnam memnepamypu po3uunHHicmos 3pocmae. 30KpeMa, Iie
CTOCYETHCS TBEPAUX PEUOBUH.

OpnHak y neBHilt Maci Boau (YU iHIIOTO PO3YMHHUKA) MOKE PO3UU-
HATHCS He Oe3MekKHa Maca PeYOBUHM, a TieBHa ii nopiis. Hampukiar,
eKCIIePUMEHTATbHO BCTAHOBJIEHO, IO Y BoAi Macoio 100 r 3a kiMHATHOI
temneparypu (npubsausto 20 °C) MoxKe PO3UMHUTHCS HATPIH XJTOPHU/L
Macoto He Gisbiie Hizk 36 T. 3a Takoi caMoi TeMIepaTypy Kasliil HiTpaTy
PO3YMHUTBCSE 35 T i IPUOIN3HO TaKa JK MOPIList Kasiit Xaopuzy. SKIIo 10
3raJlaHUX TTOPIIil OJATH IIIe COJIi, TO 32 1€l TeMIiepaTypyu BOHI OisibITIe
He PO3UMHATUMYThCS.

PosuuH, y sikomy 3a meBHOI TeMIepaTypu i TUCKY PO3UYMHEHA
pedoBuHa GiTIbIlle He PO3UNHSIETHCS, HABUBAIOTH HACUHEHUM.

3aiesKHICTh PO3BUNHHOCTI TBEPAMX PEUYOBUH BiJl TEMIIEPATYPH Bil0-
OpaskatoTh KpuBi posurHHOCTI (puc. 22). Tax, i3 miBUIIEHHAM TeMIle-
patypu posunnHicTs geskux coseii spocrae (KClO,, KNO,, Pb(NO,),).
Oznak € coJi, posunHHicTh skux 3pocrae HesHauno (KCI, NaCl) a6o
smenmryerbest (Cr,(SO,),).

3
Cdopmynionite CaMOCTIMHO BU3HAYEHHS HEHACUYEHOT O PO3YNHY.
Q

3po3yMisio, M0 B HeHACU#eHoMYy PO3UNHI PEYOBUHU MEHIIE, HiX
y HAacCM4EHOMY, TOXK Yy HbOMY MOKHA PO3UMHUTU JOJATKOBY IIOPIIiIO
pedoBUHU. J[0MBIIN PO3UMHHUK Y HACUYEHUN PO3YUH, JIETKO OTPUMa-
€MO HEHACUYEeHU PO3YMH.

3a MmiBUIIEHOI TeMTepaTypu B IMEBHIH Maci pO3UMHHMKA MOKHA
po3uMHUTH OiJbIy mopIo pedyoButu. Ilif yac MOBIIBHOTO OXOJIO-
JUKEHHST TAKOTO PO3YMHY YTBOPIOETHCSI MepecuueHutt po3unt, sIKUii €
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§ 7. PO34MHHICTb peyOoBUH, ii 3aN€XHICTb Bif, Pi3HUX YAHHUKIB
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Puc. 22. Kpusi pozunnHoCTi

Jy’Ke HECTIMKIMM: 32 HE3HAYHOTO CTPYIIyBaHHS ab0 I0/IaBaHHsT KPUCTa-
JIMKA COJIi HUIMIIOK PO3YMHEHO] PEYOBUHHU BUIIA/IA€ B OCAL.

3. Banexcnicmv posuunnocmi 6i0 azpezamnozo CMamy pPOIUUHEHOT
peyosunu. Po34ynHu yTBOPIOIOTH HE TiJIbKU TBEPJi PpEUOBUHMU, a i PiANHI
Ta razu. Hampukian, yumano piuH (eTaHoJi, olITOBa KUCJIOTA, TJlille-
por) 106pe PO3YMHSIIOTHCS Y BOJI i 3MIIIYIOTBCS 3 HElO B Oy/Ib-sIKUX
CITiBBi/{THOIIIEHHSIX.

Ha po3unHHicTb PiiH TUCK He BILIUBAE.

4. 3anexncnicmo posuunnocmi 2asie 6i0 memnepamypu i MUCKY.
PosunnHicTb Ta3iB 3a/1eKUTDh Bl memnepamypu, mucky ma XimiuHoi
npupoou camozo zazy. Po3unHeHHs Ta3iB y BO/Ii CyITPOBO/IKYETHCST BUJTi-
JICHHSAM TeIUIA, TOMY 3 IBUUICHHSAM TeMIepaTypu iXHs PO3YMHHICTD
3MEHIIYEThCSI, a 31 3HMKEHHSAM — 30i/bInyeThest. Bam yske Bigomo, 1110
3a 3BMYAWHUX YMOB Y BOJi 100p€e PO3UNHSIIOTBCS TaKi ras, sik TifiporeH
XJIOpU/I, aMOHiaK TOUIO.

Ha posuyunHicTh TaziB iCTOTHO BIUIMBAE THUCK. 3 ITiJBUIIEHHIM
TUCKY PO3UYMHHICTb Ta3iB 3pOCTAE.

Kinbkicuuii cknap posunny. KinbkicHUH K1 pO3UNHY BUPAXKAIOTh
pisaumu criocobamu. Bam yike BitoMuil OnH 3 HUX — 11 MACOBA YaCTKa
posuunenoi pedopunu. € it immi crocobu, aze iX B OCHOBHIN IIKOJI
He BUBYAIOTh.
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@

>

MpuraparniTe, WO HA3MBAIOTb MAaCOBOIO YAaCTKOK PEYOBUHW B PO3YKNHI Ta 9K

&7 ii 06UMCIIOIOTD.

3anekHO Bifl BMICTY PO3YMHEHOI PEUOBUHU PO3PI3HSAIOTH KOHIIEHT-
pOBaHi Ta PO3BEEH] PO3UYNHNA.

Y konuenmposeanomy po3uvHi BMICT PO3UMHEHOI PEYOBUHU €
BUCOKUM i IEPEBUIILYE BMICT PO3uMHHUKA. P036edenuil po3unH Xxapak-
TEPUBYETHCSI HU3bKUM BMICTOM PO3YMHEHOT PEYOBUHM, TOOTO B HHOMY
MicTUTbCsT Oifiblile pO3YMHHUKA. 3aJesKHO Bifl TOrO, PO3YMHHA YU
MaJIOPO3YMHHA PEYOBHUHA, KOHIIEHTPOBAHI PO3YMHU PO3YMHEHOT peyo-
BUHU MOKYThb OyTH HEHACHMYEHWMH, a PO3BEEHI PO3UYMHU MAJIOPO3-
YMHHOI PEYOBUHU — HACUYECHUMU.

1.

HnIjiICYMOBY€MO BUBYEHE

PoO34YnHHiICTL — Maca PO34YMHEHOI PEeYOBUHMU, dKa 3a MEBHUX YMOB
(Temnepatypu, TUCKY) MOXe PO3UYUHUTUCH B PO3UYMHHUKY Macoto 100 r.

3a PO34YMHHICTIO Y BOAI PEYOBVHM NOAINAI0Tb HA PO3YUHHI, MaslIopo3-
YUHHIi, HePO34YMHHI. BU3HA4YNTKN, FKOIO € MEBHA PEYOBMHA, MOXHA 3a
Tabnnuelo PO3YNHHOCTI KUCIIOT, OCHOB, aM®OTEPHUX TiAPOKCUAIB i
conewn y Bogai (avs. apyrui ¢op3saly).

PO34MHHICTb 3anexunTb Bif, TakKUX YUMHHWUKIB: rMpupoau PO3YUHEHOI
PeyYoBUHU i PO3YUHHUKA, TeMriepaTypu, TUCKY (A5 rasis), arpe-
raTtHoro ctaHy po34MHeHOi Pe4YOBUHU.

Po34uHHICTb TBEPAWX PEYOBUH 3POCTAE 3 MiABULLLEHHAM TemnepaTypu.
Tuck Ha PO3YNHHICTb PiAVNH HE BNNBAE.

Po34uHHiCTb rasiB 3MEHLWYETbCS 3 MNigBULLEHHSAM Temnepatypu
11 3pocTaE 3 NiABULLLEHHAM TUCKY.

Hacun4yeHunii po34ynH — pPO34MH, Y 9KOMY 3a MNEeBHOI TemnepaTtypu
1 TUCKY PO34MHEHa pevyoBUHa Binblle He PO3UYNHSETHCS. AKLLO X Y PO3-
YMHI PO3YMHSAETLCH OOOATKOBA MOPLiSA PEYOBUHU, TO TakUn PO3YUH €
HeHacu4yeHuUM.

3a BMIiCTOM pPO34YMHEHOI PEYOBUMHW PO3PI3HAIOTb KOHLI@HTPOBAHI
1 po3BeAEeHi PO34YUHMN.

3AB/JAHHA JI/IA CAMOKOHTPOJIIO

KopucTtyiouncb Tabnuuetd pPoO3YUHHOCTI (auB. apyrvi ¢op3aal),
BMOKPEMTE 3 nNoaaHoro nepesniky GopmMynm po3HNHHUX, ManopO34UH-
HUX i Hepoa4mHHUX pevosuH: KOH, Hgl,, Mg,(PO,),, AgNO,, Fe(OH),,
K,CO,, AgCl, BaCO,, H,SO,, CaSQO,, H,SiO,, Cu(OH),, Na,SO,, Ba(OH),.
BuaHauTe, 9K 3pOCTae PO34YMHHICTb Kanili HITpaTy 3i 3POCTAHHAM TEM-
nepatypu Ha koxHi 10 °C B gianazoHi (0-50) °C, kopucTytoumch Bigno-
BiZIHOK KPUBOIO PO3UYNHHOCTI (puc. 22, c. 41).



§ 8. Tennosi siBMLLA, LLLO CYNPOBOOXYIOTE PO3YNHEHHSI PEHOBWH

3. TOSACHITb PO3YMHEHHS PEYOBUH 3aNIEXHO Bif: @) MPUPOAN PO3YMHHMKA
1 pPO3YMHEHOI peyvyoBUHU; B) Temnepatypu Oas TBEPAUX PEYHOBUH;
B) TEMNepaTypu i TUCKyY ONs rasis; r) TemnepaTtypu n TUCKY 1K PiAnH.

4. O64yMcniTb Macy PO34MHEHOI PEYOBMHM Ta Macy BOOM, LIO MICTATbCSA
B pO34mMHi Macoto 250 r 3 MacoBO YacTKOK HaTpin HiTpaTy 20 %.

5. [o posunHy macoto 120 r 3 MacoBoio 4YacTkolo kanin rigpokcuay 0,2
[onunn posynH macoto 80 r 3 MacoBOIO HaCTKO Lporo X nyry 10 %.
OBuncniTb MacoBy HacTKy PEHOBUH Y HOBOMY PO34MHI.

» § 8. TEILIOBI ABHIIIA, 1[0 CYIIPOBO/J)KYIOTh
PO3YNHEHHA PEYOBUH. KPUCTAJIOTIIPATU

OnanyBaBLUM MaTepian naparpada, Bu 3MOXeTE:

* 3namu, 110 PO3YNHEHHS PEYOBUH CYIIPOBO/IKYETHCS TEILJIOBUMU
SIBUIIIAMU; TIOHSATTS «KPUCTAJIOTiAPATUA;

* Ha3usamu KPUCTAJIOTIIpaTH;

* ymimu crocTepiraTu IeMOHCTpalliiiHi qociinmu U aHamizyBaTu
OTpUMaHi pe3yJibTaTy;

* 00uUCI06AMYU MACOBY YACTKy Ta Macy PO3YMHEHOI PEYOBHHU
B PO34MHi, BUTOTOBJICHOMY 3 KPUCTAJIOTiIpaTy.

TENNOBI SIBULLA, LLLO CYMPOBOAXYIOTb PO3YMHEHHS PEYOBUH. Po3TIs1-
HYBIITU TIPUPOJY Tporiecy po3umHeHHs (§ 6), BU 3’scyBasn, 10 Mix
KOMIIOHEHTaMU PO3YUHY BiaOyBacThcs XimiuHa B3aemopmis. IliaTsep-
JUKEHHSIM TOTO, TIO PO3UuMHEeHHS — Il (hi3uko-XiMiuyHUil Tmpoiiec,
€ TEIJIOBI ABUIIA, AKi IIPU ILOMY BilI6yBaIOTbC5I.

Bawm y:xe Bisomo, 1110 MOJIEKYJIM BOIU SIK TATIOJN PYHHYIOTD 3B I3KU
Mix MoJjieKysJaMu (SKIO pedoBUHA MOJIEKYJdapHOi Oymosu) abo
lioHaMM (SKITO peuoBUHA HOHHOT cTpyKTypH). I1ig yac 1mporo mnpoiecy
BUTpavacThcs eHeprisg. Hactynmuum eramnom € 2idpamauis, To06TO B3a-
€MO/Iis MOJIEKYJT UM OHIB 3 MoJieKyJiaMu Bojiu. Ileit mipoitec cymnpoBo-
JUKYETBCS BUJIJIEHHAM TIE€BHOI KijbKocTi eHeprii. Ao Ha pyiiHy-
BaHHs 3B’s13KiB BUTPAYAETHhCS MeHIIe eHeprii, HixK ii BUAIISETbCS i
yac B3aEMO/III Mi’K YACTUHKAMU PEYOBUHU Ta PO3UMHHUKA, TO BUIIJI-
€ThCS TEIJIO i PO3UMH HATPiBAETHCA. SIKIO K HA pYyWHYBaHHS 3B’ I3KiB
BUTPAYAETHCA Oisblie eHeprii, Hix il BUAIIAETbCA Wi Yac rigpararii,
TO BifiOyBa€ThC MOIIMHAHHS €HePrii I PO3YNH 0XOJIOIKYEThCS.

CrnocrepiraTumMeMo 3a IUMHU SIBUIAMH Ha TIPUKJIA/i JeMOHCTPAIliii-
HUX JIOCJIi/IiB.
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@ Tema 1. PO34nHun

Puc. 23. Pozunnenns
KOHIIEHTPOBAHOI cyIb(aTHOI
KUCJIOTH

Hocnio 1. Posuunenns Konuenmposanoi cyivpamuoi kuciomu iy 600i.

Ha ngno ximiunOi ckasgHKH Hamiemo Boxy ob6'emom 30-35 Ml
3aHyprMO TepMOMETp i moMipsiemo temrepatypy. O6epesKHO T0IIEMO
KOHIIEHTpOBany cyabdarny kuciory. [lepemimaemo posunn (puc. 23).

Ak mokazano Ha pucynxy 23, iy 9ac pO3YNHEHHS TeMIiepaTypa po3-
YuHy 3Ha4HO 3pocTa€e. OTKe, pO3UNHEHHS KOHIIEHTPOBAHOI CyIb(haTHOT
KUCJIOTU CYIIPOBO/IKYETHCSA BU/IJIEHHSAM TeILIa.

MpurapariTe 3 kypcy ximii 8 knacy, sk i HoMy came Tak NOTPIGHO PO3HUHATH
& cynbdaTHy KNCNOTY.

Buzinennst Tensa crnocTtepira€Tbed I1iJ1 YaC PO3YMHEHHS CIUPTY Ta
GaraTbOX TBEPANUX PEYOBKH y Boji. Lle mepexoHImBO CBIiIYNT PO Te, 110
PO3UMHEHHS — He TifmbKku (i3nunuii, a i XiMiuHuii nmpotec. [ammm goka-
30M € TOIT (paKT, 1m0 00’eMu po34uHiB 371e01TBINIOTO He BiITOBiIal0Th cyMi
00’eMiB HIOro KOMIOHEHTIB (PO3UYMHHMKA I po3unHeHoi pevoBunn). ITix
4ac PO3YMHEHHA Ta3iB TEIIO MePEBAKHO BUIIIAETHCA.

Teniep posrisgHeMo Iile OJIMH JOCJI/L i CIIocTepiraTuMeMOo 3a Tpolie-
COM PO3YMHEHHS aMOHiM HiTpaTy y BOJi.

Hocnio 2. Posuunenns amonii nimpamy y 600i.

K i B monepenqHboMy JOCTii, HA THO XiMIYHOT CKJISHKU HAJLJIEMO
BOJIY TAKOTO caMOro 06’ eMy I 3aHYPUMO CIIUPTOBHIT Tepmometp. Jlogamo
6iJIuii TOPOIIOK aMOHi#T HiTpaTy i TlepeMilmaeMo po3unH (puc. 24).

NH,NO,

Puc. 24. Po3unnenns
amoniit nitpary
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32 TI03HAYKOTO0 TePMOMETPA CITOCTEPITAEMO, TIIO TeMIlepaTypa PO3UNHY
3HM3UIACS. SIKIO BUIO3MIHUTH TIeli TOCITT i TOCTaBUTH CKISTHKY Ha 3MO-
YEeHMI1 BOJIOIO KapTOH, TO TeIlIa NOIJIMHAETCS CTIJIbKU, 10 CKJIISTHKA IIPH-
Mmep3ae. OTxe, i1 9ac pO3YMHEHHS aMOHIi HITPaTy TETJIO MTOTJINHAETHCS.
JloBeieHo, 110 PO3YMH OXOJIOKYEThCs IPUOIU3HO 10 —8 °C.

MoskHa 3poOUTH BUCHOBOK, IO MPOTIEC PO3YMHEHHST CYTTPOBOIKY-
€TbCS TCIJIOBUMU ABUIIAMY, AKi He3allepeyHo MiATBePIKYIOTh XiMiuny
B32aEMOJI0 MK MOJIEKyJJaMU 4M HOHAMM PO3YMHIOBAHOI PEYOBUHM i
MOJIEKYJIaMU PO3YMHHUKA.

Keuctanorigpatu. 3 tabuuii posurHHOCTI (Ous. Opyeuii (popsau,)
BU/IHO, 110 3HAYHA KiJbKiCTh KUCJOT, COJIEN Ta JIyTU PO3UUHSAIOTHCA Y
BO/Ii, yTBOPIOIOYM PO3UYNHM. A YU MOXKHA BHOKPEMUTH PO3UYNHEHY Peyo-
BUHY 3 PO3UNHY ?

I'Ipmra,u,aVITe Crnocobu po3AifieHHst cymillein Ta BU3Ha4Te, SKUIA i3 HUX
@ MO>Ha 3acTOoCyBaTh AN BUAINIEHHS PEYOBMHU 3 PO3YNHY.

Busuatouu criocoOu po3jiiJieHHsT CyMillieil, B O3HAHOMUJINCS 3 04K -
HIEHHSM KyXOHHOI codi. [licast posunHenHs Ta GisbTpyBaHHS PO3UUHY
HeoOxigHo Oyso Bumaputu Bomy. OTKe, PO3MIIUTH BOAHUI PO3YNH
MO’KHA 32 JIOTIOMOTOIO BUTIAPIOBAHHS.

OpHax 11i/1 yac BUTIApIOBaHHs 6araThOX BOAHUX PO3YUHIB TBEPAUX
PEYOBUH YTBOPIOIOTHCA KPUCTAJH, IO MICTATH MEBHY KiJIbKICTh MOJIE-
KyJ1 Bozu. Taki pedoBUHM Ha3UBAIOTh Kpucmanoziopamamu. Bony, sika
BXOJIUTH /IO CKJIALY KPUCTAIOTIAPATY, HA3UBAIOTh KPUCMALI3AUITIHOTO.

PosrisiHemo ckiaz A0CUTHh MOMUPEHOTO KPUCTANOTIAPATY — Miji-
Horo kymnopocy, popmyna axoro — CuSO, - 5H,0. Ximiuna naspa —
kynpym(Il) cynbdar nenrariapar, me «ieHta» o3Havae <I'sitby». lle
YHUCJI0 BKA3y€ HA Te, M0 o7Ha (OpPMYyJIbHA OAMHUIIS 1IbOTO KPUCTAJIOTI /-
paTy MIiCTUTh I'ITh MOJIeKyJa Boau (puc. 25, a). Ilix yac narpiBannsa
KpHUCTaIi3aliiiHa BOJa BUIAPOBYETHCSI il YTBOPIOETHCS GE3BOAHUIA
kynpyMm(IT) cysbdar, ane Bike He CHHBOTO, a 6i710T0 KOJIbOPY (puc. 25, 6).

Puc. 25. Kynpym(I1) cynbdar nenrarigpar (a) i 6essoana cijib
kyupym(Il) cyanbdar (6)
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Y npupoi Takuii mporec BiAOYBAEThCS 3a TiABUIIEHHS TEMIIEPATypu
Ta HU3BKOI BOJIOTOCTI TTOBITPSI.

I[Tportec yTBOPEHHST KPUCTAJIOTIIPATIB Ta iXHill mepexin 10 6e3BojI-
HUX KPUCTAJIiB € 00epHEHNM, TOMY 3a BHCOKOI BOJIOTOCTi Oarato 6e3-
BOIHUX COJIEH CIHOJIYYalOTBCS 3 MOJIEKYJIAMU BOJAM, AKi MiCTATBCS B
MOBITPi, TEPETBOPIOIOYNCH 3HOBY Ha KpUcTaioTiapatn. Yacrto et mpo-
I[eC CIIOCTEPITaoTh 3a 3MiHOIO 3a0apBJIEHHS PEYOBHH.

Ha pucynxy 26 nokasano kpucraiu kpucrajgorigpary kobanbt(I1)
xnopuny rexcarigpary CoCl, - 6H,O (puc. 26, a) i 6esBonuoi coi
kobGanbr(IT) xmopumy (puc. 26, 6). 3HEBOAHEHHSI KPUCTAJIOTiApATY
CYTIPOBO/IKYETHCSA 3MiHOIO KOJILOPY PEUOBUH.

Yumamo KpucTamoripatiB MaloTh MPAKTHYHE 3HAYEHHS, X 3aCTOCO-
BYIOTh y OYIiBHHUIITBI, MEAMIINHI, CITbCBKOMY TOCHOZAPCTBI, XiMiuHii
npomucaosocti. [lo nux nanexars miganii i samisnwmii FeSO, - 7H,0
kynopocw, rinc CaSO, - 2H,0, kpucraniyna cona Na,CO, - 10H,O, rna-
ybeposa cinb Na,SO, - 10H,0, ripka cims MgSO, - 7H,O ra in.

Posraignemo mpakTudne BUKOPHUCTAHHS KPUCTAJIOTIPATIB.

Mionuii kynopoc — xynpym(II) cyabdar meHTarigpar, pedoBruHa
SICKPABO-CUHBOTO KOJBOPY. ¥ CiIbCHKOMY TOCTIOJIAPCTBI MIPOKO 3aCTO-
COBYIOTH GOPAOCHKY pimuHy (1—3-BifICOTKOBUIT PO3YMH MiZHOTO KYTIO-
pocy ¥ 3aBUCi KaJbIlifl TiZPOKCUAY) IS TPOTPYIOBAHHS 3€pHA Ta
6opoTHOM 3 MIKIHUKAMK TJIOJOBUX AEPEB i KyliB, a 0,2-BiACOTKOBUII ii
PO3uMH — JJ1s1 0OpOOJIEHHST HACIHHS TIOMIOPiB nepes ciBboro. Y Gyais-
HUIITBI PO3YMHOM MiZHOTO KyHOpOCy 0OpOOJSIOTh TOBEPXHi, YIIKO-
JUKEHi TIBIJLTI0, TPO(iIaKTUIHO TOKPUBAIOTH CTiHW Ta CTEJIi TTepesl TUM,
SIK iX GiUTH, U1t 3amobiraHHst osiBi TpuOKOBOI TticHsBI. KpiM Toro,
HUM TIPOTPYIOIOTH JIEPEBUHY, 3aCTOCOBYIOTH HOTO TiJ[ 4ac BUYUMHKU
MIKipU B IIKipAHO-B3YTTEBIN TPOMUCTOBOCTI. Takox MigHUN Kymopoc
BUKOPHCTOBYIOTH Y MEIMIIHI, @ B XiMiYHUX JTab0paTOpisix — 17ist 100y-
BaHHS iHMUX coJieli Kympymy.

3aniznuii kynopoc — depym(Il) cynndar remrarizpar, yTBOpro€e
GJIAKUTHO-3eJIeHI KPUCTAIH. Y CLIBCHKOMY TOCITOAAPCTBI HOTO, SIK i Mif-

Puc. 26. Kobanwr(I1) xsopu rekcariapar (a) i 6e3BojiHa ciib
rkobanbT(11) xmopuz (6)
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HUIT KyTIOPOC, 3aCTOCOBYIOTH [7ist OOPOTHOM 3 TIKiIHUKAMHU Ta XBOPO-
GaM¥ POCJINH, JIJIS TIPOTPYIOBAHHS JIePEBUHM, BUPOOHUIITBA (hapo.

Tinc — xaunbiiiit cybgdat aurigpart, Tpo3opwii, 6e36apBHUIL, M SIKHiT
MiHepaJ. Ilig yac HarpiBaHHA YacTHHA KPUCTAJi3aliifHOT BO/M BUIIAPO-
BYETbCSI I YTBOPIOETHCS ajlebacmp — Kaubliiii cyibdar MOHOTiApaT,
minepan ckrany 2CaSO, - H,0 a6o CaSO, - 0,5H,0. T'inc 3acTocoByioTh
y Oy IiBHUIITBI IK B'sKyd it MaTepiast, y mporeci BAPOOGHUIITBA [EMEHTY,
/106pI/IB. Y menunuHi — A5 dikcartii KicTok mix gac mepesomis (TimcoBi
moB’ga3kn). CKyJIbITOPU BUKOPHUCTOBYIOTH TillC /I CTBOPEHHS TillCO-
BUX OPUTiHAJIIB CKYJIbITYPHUX KOMIIO3UIii, MAKETiB TOLIO.

Kpucmaniuna cooa — narpiii kapboHat gexariapar, Oisa Kpucra-
JliYHA peYOBWHA. 3aCTOCOBYIOTH JIJId YWINEHHS Ta MUTTS BaHH, YMU-
BAJIbHUKIB Ta {HINX 3a0pyIHEHUX MOBEPXOHB, BUPOOHUIITBA MUMHUX
3aco0biB.

I'nayéeposa cine (HazBana Ha 4eCTh HIMEI[HKOTO XiMiKa Ta JiiKapst
1. Tnay6epa, sixmit yrepiie ii 106yB) — HaTpiii cy/bdar aekarigpar,
po3opi Ge3bapBHi KpucTay, Tipki Ha cMak. TIpupoaHuii Minepas 1iei
COJIi HA3UBAIOTh Mipabinimom. 3aCTOCOBYIOTh Y MEIMIIUHI SIK ITPOHOC-
HIiT 3aci0.

Tipxa cinv — marwiii cysbdar renrariapatr, MiHepas, 100pe po3unH-
HUIT Y BOJI, TipKO-cooHmil Ha cMak. HaGyB MIMPOKOTO 3aCTOCYBaHHS Yy
(hapmartii Ta MeguIHI, XiMiUHIH, TeKCTUIBHIN | TTaTTepoBiil TpoMuCIIO-
BOCTI, @ TAKOJK Y BUPOOHUIITBI I[YKPY.

Bu osmaitoMunmcs 3 HAUTOMMWPEHINMMHA KPUCTAJIOTiIpaTaMm.
Humu ix nepesik He oOMeskyeTbest. Posunny kprcTtasoriapaTis Habyiu
HIMPOKOTO BUKOPUCTAHHS B HAPOJHOMY TOCIOJAAPCTBI. ¥ 1[bOMY IOJISI-
rac ixX iHHICTb i IpaKTUYHE 3aCTOCYBAHH.

Po3B’S3YBAHHS 3A0AY HA MPUrOTYBAHHSI PO3YMHIB I3 KPUCTAJO-
riapATie. Ilepmt wisk mepeit T 10 po3B’A3yBaHHS 3a/1a4 HA 3HAXO/KEHHS
MaCOBOI YaCTKU Ii Macu PO3YMHEHOI PEYOBUHHU B PO3UUHi, BUTOTOBJIE-
HOMY 3 KPHUCTAJIOTiIpaTy, pO3B’S5KeMO TTPOCTIlT 3a/1adi.

[Ipuramaemo, sik 0OUMCTIOBATA MAaCOBY YaCTKy PEYOBUHU HA TPH-
kiani kpucranorigpary kynpyMm(Il) cymasdary menrarinpaty (mimmnoro
KYTIOpOCY).

3adaua 1. O6UYMCIITH MACOBY YaCTKY KPUCTATi3allilHOT BOAN B Mijl-
HOMY Kytiopoci macoio 50 T.

Bidomo: Posg’szamnns
CuSO, - 5H,0=50r| 1. 3naxomumo MoIsApHY Macy it macy 1 mosb
CuSO, - 5H,0:
W(H,0) — ?
47



@ Tema 1. PO34nHun

M(CuSO, -5H,0)=64+32+4-16+5(1-2+
+16) = 250 r/MOTh.
Ortxe, Mmaca 1 MoJb topiBHioe 250 T.

2. O6uUnCIOEMO Macy KpHCTali3alliiiHol BOAN
B 1 MOJIb MiZTHOTO KyTIOpPOCY:
M(H,0)=1-2+16 = 18 r/M0ub.

Maca Boau KiJIbKiCTIO PEYOBMHM 5 MOJIb CTAHO-
BUTB:

m(H,0) = 5 moub - 18 r/monb = 90 1.

3. O6YMCTI0EMO MACOBY YaCTKY BOJH B
CuSO, - 5H,0:

W(H,0) - 90r

250 T
Bionosiov: W(H,0) = 36 %.

- 100 % = 36 %.

* O0uuUCNeHHS MACOBOT HACMKU PEUOBUHU 8 PO3UUHI, 6U20MO8.Ie-
HOMY 3 Kpucmanoziopamy.

3adaua 2. Y Bomi macoio 120 r po3uMHMIN 3aJi3HUH KyIIOPOC
FeSO, - 7H,0 macoio 10,5 r. O6uncaits macoBy uactky depym(II)
cysibhaty B yTBOPEHOMY PO3UHNH.

Bidomo:

m(H,0) =120 r
m(FeSO, - TH,0) =
=10,5r

W(FeSO,) — ?

Posé’sizanns
I cnoci6

1. O6umcII0EMO MOJISIPHY Macy it Macy 1 MoJib
KpHUCTaJIOTiparTy:

M(FeSO, - 7TH,0) = M(FeSO,) + M(H,0) - 7;
M(FeSO, - TH,0) = 152 + 7 - 18 = 278 r/mo11b;
m(1 momp) = 278 T.

2. Obuncmoemo mMacoBy dactky FeSO, B kpu-
cTajoripari:

1521

W(FGSO4) = W - 100 % = 54,7 %.

3. 3HAXOIMMO Macy PO3UNHY:
m(p-ny) = m(H,O) + m(FeSO, - 7TH,0);
m(p-uy) =120r + 10,5r=130,5.
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4. O6uncmioemo macoBy yactky depym(1l)

cysbdary B 100yTOMY PO3UNHI:

W(FeSO, B p-ni) =

_ m(xpucramoriap.) - W(FeSO, B kpucrasorizap.)
m(p-Hy)

10,51-54,7 %
130,5T

Bionosiov: macosa yactka FeSO, B posumni
CTaHOBUTH 4,4 %.

’

W(FeSO, B p-ni) = =44 %.

II cnoci6

1. ObumcII0EMO MOJIIPHY Macy it macy 1 MoJb
KPHUCTAJIOTiIpaTy:

M(FeSO, - 7H,0) =M (FeSO,) + M (H,0) - 7;
M(FeSO, - 7TH,0) =152 + 7 - 18 = 278 r/moub;
m(1 moup) = 278 1.

2. O6uncmoemo macy FeSO, B 10,5 T kpucra-

Jorizipary.
Y 278 r FeSO, - 7TH,0 — 152 FeSO ;
y 10,51 — XT.
152r-10,51
X = W = 5,74 I.

3. 3HaXOAMMO Macy PO3UUHY:
m(p-uy) =120+ 10,51 =130,5T.

4. O6uncmioemo macoBy yactky depym(1l)
cynbodaty B 106yTOMY PO3UMHI:

y) - W
W(FeSO, B p-ni) = % ;

) 5741 -100 %
W(FeSO, B p-ni) = 3057 =44 %.

o Ilpuzomyeanns po3uunie iz kpucmanoziopamie. J/1is1 npurory-
BaHHSI PO3YMHIB i3 KPUCTATOTIAPATIB BaKJIMBO BMITH OOUYHMCITIOBATH
Macy BOJM I KPUCTAJIOTIZIPaTy, yPaxoBYyIOUU BONLY, sIKa MiCTUTBCS B IOr0
CKJIa.
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3adaua 3. O6uncnits mMacy kpucraniunoi conn Na,CO, - 10H,0,
Ky Tpeba B3SITH ISt TIPUTOTYBaHHS po3urHy Macoio 120 1 3 MacoBoo
YyacTKOI0 HaTpiil kap6onaty 20 %.

Bidomo:
m(p-ny Na,CO,) = 120 r
W(Na,CO,) =20 %

m(Na,CO, - 10H,0) — ?

Posé’sizanns

1. O6uncioeMo mMacy Harpiii KapOoHATY B
posuuni Mmacoio 120 r:

m(Na,CO,) =120r-0,2=24r.

OtKe, y PO3YMHI KPHUCTAJIOTIZpATy Macoro
120 r 3 macosoio yacTkoio Na,CO, 20 % mae
MicTUTHCS 24 T coJi.

2. O6GUMCIIOEMO MOJISIPHY Macy i macy
1 MOJTb KPUCTANIOTIAPATY KPUCTATIITHOI COAIM:
M(Na,CO, - 10H,0) = M(Na,CO,) +
+ M(H,0) - 10;

M(Na,CO, - 10H,0) = 106 + 10 - 18 =
= 286 /M01b;

m(1 mosp) = 286 T.

3. O6uuncar0eEMO Macy KpHUCTAJIOriapary,
HEOOXiZIHy JUIsI TIPUTOTYBAaHHS 3aaHOTO
PO3UMHY.

Y 286 r Na,CO, - 10H,0 — 106 r Na,CO,;
y XT — 24T,
286241

=—————=64,75T.
T 106 g
Bionogiov: st TPUTOTYBaHHS PO3YUHY
Macoio 120 r, o MiCTUTh MacoBY YacTKy
Hatpiit kapOoHaty 20 %, Tpeba B3siTi 64,75 T
KPUCTAJIIYHOI COMIN.

3adaua 4. OO6GuucaiTh Macy KaJbl[ili XJOpPUAY TeKcarigpary
CaCl, - 6H,0 ra Boau, siKi HOTPiGHi /17151 IPUTOTYBAHHS PO3UNHY MACOIO
160 r 3 MacoBOIO YacTKO0 Kasbliiit xiaopuay 0,15.

Bidomo:
m(p-ny CaCl,) =160 r
W(CaCl,) = 0,15

m(CaCl, - 6H,0) —?
m(H,0) — ?

50

Poss’saszanns

1. O6uncaroeMo Macy KaJblliil XJTOPHUILY
B po3unHi Macoio 160 r:
m(CaCl,)=160r-0,15=24r.
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Ortxe, y posunni macoo 160 r 3 macoBoio
gactkoio CaCl, 0,15 mae micTuTHCS KambIiit
XJIOPU/ Macoio 24 T.

2. O6uHCII0EMO MOJISIPHY Macy W macy
1 Mousb KpuCTanOTiAPATY:
M(CaCl,-6H,0)=M(CaCl,) + M(H,0) - 6;
M(CaCl,-6H,0) = 111+ 6 - 18 = 219 /M08
m(1 moap) = 219 1.

3. O6uucIt0eEMO Macy KpHUCTaJIoriapary,
HeOOXiIHy [IJIsi TMPUTOTYBAHHS 3a/aHOTO

pO3UMHY.

Y 219 r CaCl, - 6H,0 — 111 r CaCl,;

y XT — 24T
219r-24r

X = T = 47,35 Tr CaC12 . GHZO

4. OBUNCITIOEMO MaCy BOJIH:
160r - 47,35r= 112,651 H,0.

Bionogiov: st MPUTOTYBAHHS PO3YNHY
Macoio 160 T 3 MacoBOIO YaCTKOIO KaJbIliil
xsopugy 0,15 Tpeba B3ATH KpUCTAIOTiApaT
Macoio 47,35 T i Boxy mMacoio 112,65 1.

nrjicymMmoBY€E€MO BUBYEHE

Mpouyec po34nHeHHs1 — Di3NKO-XiMIYHUI NPOLEC, KNI CYNPOBOOXY-
I0Tb TEMJIOBI SIBMLA, WO BiabyBalOTbCS BHACIQOK rigpaTtaLii Monekyn
ab0 MOHIB Yy PO34UHI.

Tenno BMAINSETbCS W PO3YMH HArpiBa€TbCs, SAKWO HA PYMHYBaHHSA
3B’A3KIB BUTPAYAETLCA MEHLLE EHePril, HiX 11 BUAINAETbCA NPy B3aEMO-
il MK YaCTMHKaMKN PEYOBUHM Ta PO3YNHHMKA.

Tenno NOrMMHAETLCHA M PO3YUH OXONOAXKYETLCS, AKLLO Ha PYMHYBaHHS
3B’A3KIB BUTPayaeTbCca Ginblue eHeprii, Hix il BUAinaeTbca npu rigpa-
Tauji.

PeyoBuHKM, 0O cknagy SKMX BXOOAMUTb MEBHA KifNIbKiCTb MOJSieKyn BOAM,
Ha3MBaloTb KpucTanorigparamu. Boay, WO BXOOUTb A0 CKAa4y Kpu-
cTanorigparty, Ha3nBalTb KpUCTasni3alyiiHoOo.

[0 HannowmpeHiLLIMX KpucTanorigparis Hanexarb: MinHui CuSO, - 5H,0 |
sanisHun FeSO, - 7H,0 kynopocw, rinc CaS0O, - 2H,0, kpucTtaniyHa cona
Na,CO, - 10H,0, rnay6eposa cinb Na,SO, - 10H,0, ripka cinb
MgSO, - 7H,0 Ta iH.
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@ Tema 1. PO34nHun

3a XiMIYHUMW PIBHAHHAMMW 34INCHIOITL PO3B’A3yBaHHS 3a4ay 3 BUKO-
PUCTAHHAM PO3YMHIB i3 MEBHOKO MACOBOK HaCTKOK PO34YMHEHOI peyo-
BUHU.

@ 3ABJAHHA IJIA CAMOKOHTPOJIIO

1.

MosicHITb NpoLecn, Wo BiAOyBaOTLCA Nif, Yac PO34YMHEHHA 6€3BOAHOI0
KanbLin XxNopuay N aMOHil HITpaTy.

OxapakTepuaynTe ckiag KpucTanorigpaTiB i HaBeaiTb NpuKiagu.
MOSACHITL 3aCTOCYBAHHSA HANMOLLUMPEHILLVX KpMCTanorigpaTis.
O6uuncniTb MacoBy 4acTKy HaTpii cynbdaTy B rnaybeposii coni
Na,SO, - 10H,0.

OBuncniTb Macy MigHOrO Kyrnopocy, aky Tpeba B3aT1 A5t NPUroTyBaHHS
po34nHy macoto 180 r 3 macoBoto yacTkoto kKynpym(ll) cynbdaty 0,1.

O6uuncnite macy depym(lll) HiTpaTy HaHoOrigpaTy Ta BOAW, WO NOTPIOHI
09 NPUroTyBaHHSA po3yunHy macoto 300 r 3 macoBoto HacTkoto depym(lll)
HiTpaTty 9 %.

Y BoAj macoto 150 r pogumHmam kasbuii xnopua rekcarigpar Cacl, - 6H,0
mMacot 65,7 . O64McniTb MacoBY 4YacTKy KasbLil Xxnopuay B yTBOpe-
HOMY PO34UHI.

Mepemantoite KPOCBOPA Yy 30WKnT. Po3raganTe noro. 3anoBHiTb ropu-
30HTaNbHI paakn. Y BEpPTUKaNbHOMY BUAINEHOMY CTOBMLi OTPUMAETE
3arajibHy Ha3BY KpucTanorigparie, yTBOPEHUX CynbdaTamu.

. Pe4yoBurHM, W0 HapaloTb KNCNOro CMaky oBo4YaM i ppykTam.

. Coni cynbdaTtHoi KMcnoTu.

. XiMiYHWIN €NeMEHT i3 MPOTOHHUM YMCIOM +29.

. BnactuicTb pe4oBUH PO3YNHATUCS Y BOAI 260 ByAb-KOMY PO3YUHHUKY.
. PeyoBuHu, 00 cknagy siknx BXOAMTb NEeBHa KiNlbKiCTb MOMEKY BOAM.

. HasBa pouui, y 9k1x po34nmHeHi po34nHHi okenam Cynbdypy Ta HitporeHy.
. KpucTtanorigpar, akuin BAKOPUCTOBYIOTb Y MEONLIVHI.

NOoO o~ WN =

1
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§ 9. EnexTponiTuyHa gucouiauis

\W} T § 9. EJTEKTPOJITHYHA JTACOIIAIIISA. EJTEKTPOJIITA
1 HEEJIEKTPOJIITU

/ L OnanyBaBLUM MaTepian naparpada, Bu 3MOXeTE:

* PO3pPi3HAMU PEYOBUHHU, IO HANIEKATD JO €JICKTPOJITIB i HEeJeK-
TPOJIITIB;

* opmymosamu suU3HaUEHHs TIOHATTS <eJEeKTPOJITUIHA JUCOITia-
1is1», «CJIEKTPOIITHY», «HEECTEKTPOIITA»;

* HABOOUMU NPUKAAOU €TIEKTPOJIITIB 1 HEEJIEKTPOJIITIB;

* NOSACHI08aAMU CYTh IIPOLIECY €JIEKTPOJITUYHOI TUCOITiallii, BIIJINB
Pi3HMX YMHHUKIB Ha PO3YUHHICTD PEYOBUH;

* BUCNIOBTIVBAMU CYONHCEHHS TIPO 3MATHICTH PO3YMHIB MPOBOIUTH
a00 He TPOBOAUTH €JIEKTPUYHINA CTPYM 3aJ€KHO Bijl XiMiqHOI
IIPUPOAY PO3UYUHEHOI PEUOBUHU.

Enexrponitv i1 HEENEKTPOMITM. BUBUYAlOUM PO3YMHU Ta PO3UYMHEHHS
pevyoBuH, BU, MalbyTh, 3BEPHYJIM yBary, [0 PEYOBUHU PO3UNUHAIOTHCS
HeoaHaKkoBO. I1e 3aeKuTh Bij| XiMiuHOT Oy10BH PEYOBUHU Ta XapaKTepy
PO3YMHHUKA. SIKIO POZUMHSIIOTHCS PEYOBUHU MOJIEKYJISIPHOI Oy10BH,
TO B PO34MHi HasIBHI MOJIeKyJin 1IuX pedyoBuH. I1iji yac po3unmHeHHs HOH-
HUX CIIOJIYK — MTO3UTUBHO I HEraTUBHO 3apsI/IsKeHi HOHU.

Anrmiiiceki Bueni I'. [leBi Ta M. Dapageit, 10CHiKYI0YM BIACTH-
BOCTI PO3UNHIB, BUIIPOOYBAJIN iXHIO 3[aTHICTh TPOBOAUTH €JIeKTPUIHUN
crpyM. BoHu BcTaHOBWIIM, 1O iCHYIOTH PEYOBUHM, PO3YMHU ab0 PO3-
IIJIABU SIKMX ITPOBO/ISITh €JIEKTPUYHUI CTPYM, 1 TaKi, PO3UMHU SIKUX HOTO
He TPOBOJAATD. J{JIs i ITBepsKeHHSI IIUX 1OCJI/IKeHb IIPOBEIeMO IeMOH -
cTpaiiiiii gocaian B 1abopaToOpHUX YMOBAX.

Jlnst neMoHCTparllii BUKOPUCTAEMO TPUJIa, 300pakeHUil Ha pu-
cynxy 27. llpunaz cKIaa€Thes 3 ABOX BYTiTbHUX €JIEKTPO/IiB, 3'€THAHNX
[IPOBO/IAMU 3 €JIEKTPUYHOIO JIAMIIOYKOIO # IITENCeJbHOI BUJIKOIO,
Ta XIMIYHOI CKJIAHKH, Y 4Ky IOMIIAIOTh
cyxi pedoBHHU 200 iXHi PO3UYMHHU.

Hocaipkyioun eeKTpoInpoBiIHICTb pe-
YOBUH, BUKOPUCTAEMO TaKi pPEYOBUHMU:
KpUCTaJIiuHi HATpill XJ0puja i IyKOp; /Iu-
CTUJIbOBAHY BOJlY; PO3YMHM HATPiil XJo-
puy, IYyKpPy Ta HaTpiil Tifpokcuiy; XJio-
PUIHY KHACJOTY.

Jocnio 1. HammeMo B CKISHKY JUCTH-
JIbOBaHy BOAY, 3aHypUMO B Hei BYTiJbHI
€JIEKTPOM Ta 3aMKHEMO KOJIO, YBIMKHYBIIN

Puc. 27. Ilpunan as goci-
JUKEHHS eJIeKTPOIIPOBIAHOCTI
PEYOBUH Ta IXHIX pO3UUHIB
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@ Tema 1. PO34nHun

BUJIKY B esiekTpoMepexy. Jlammouka ne cBituthed. lle € miarBepken-
HSM TOTO, TI0 ANCTUITHOBAHA BO/Ia HE TTPOBONTH €JIEKTPUIHNIN CTPYM.

Jlocnio 2. HacuruieMo Ha JTHO BOX XiMIiYHUX CKJISTHOK CyXi pedo-
BUHMW: Y TIEPITy — HATPiHl XJTOPHUI, Y APYTY — IIYKOpP. SHOBY 3aHYPHUMO
MOYEPTOBO EJIEKTPOAN B IIi CIIOJIYKHU Ta BUITPOOYEMO iX Ha €JIEKTPOTIPO-
BiziHicThb. JITaMII0uKa KOAHOTO pa3y He CBITUTHCS.

Otxe, Hi AMCTHIBOBAHA BO/A, Hi CyXi HATpill Xyopupa i IyKop
He TTPOBOJIATH €JICKTPUIHIH CTPYM.

Jlocnio 3. BUKOPUCTAEMO CKJSIHKY 3 HATPill XJOPUIOM i HOJIEMO
B HBOTO AMCTUJIBOBaHY BOAy. OTpPMMaeMO PO3uMH COJi. 3aHYypUMO B
PO3UMH eJIEKTPOAN M YBIMKHEMO BHUJIKY B eJleKTpoMepesky. Jlammouka
scKpaBo cBiTUTBHCA. [le o3navae, Mo po3yH HATPii XJTOPUILY TPOBOIUTH
CJIEKTPUYHUI CTPYM.

AHanoTivHO TPOBOAATH CTPYM i PO3YMHU iHMHX coJieil. O4eBUAHO,
110 11i/] YaC PO3YMHEHHI MOHHUX CIIOJYK, AKUMU € COJIi, Y pO3UMHi Mic-
TATHCS IOHU, TOOTO 3apsUKEHI YaCTHHKL.

@ Mpurapante 3 kypcy di3nkn, WO € NPOBIAHNKAMMN ENEKTPUYHOIO CTPYMY
B MeTanax.

Y po3unHax 3apsKEHUMU YaCTUHKAMU € HOHU, BOHU K i € TIPOBijI-
HUKAMU €JIEKTPUYHOTO CTPYMY.

Bawm yske Bimomo, 1110 10 HOHHUX CIOJIYK TaKOK HAJIEXKAaTh OCHOBH,
30Kpema JoOpe PO3YMHHI Y BOAI TBEP/i CronyKu — Jyru. J{ist miarsep-
JUKEHHS IbOTO MOCTiIUMO PO3YNH HATPIl TifIpOKCUIY Ha eJeKTPOIIPO-
Bi/IHICTb.

[locnio 4. Hasuiemo B XiMi4HYy CKJISTHKY PO3YMH HATPill TiPOKCUILY
Ii TTOBTOPUMO [OCHI/KEHHS, SIK Yy MOIepeHboMY nociifi. Jlammouka
SICKPAaBO CBITUTHCA.

Jlocnio 5. Y CKISHKY i3 CyXUM IyKPOM [OJUIEMO JUCTUIHOBAHY
BOJIY, 3aHYPUMO €JIeKTPO/IA B PO3YUH Ta YBIMKHEMO BUJIKY B €JIEKTPO-
Mepesky. Jlammouka He cBituthes. e mokas Toro, mo B po3unHi BiacyTHI
3apAMIKCHI YACTUHKU.

OTxe, pocaimauku enektporpoBiznocti posunHiB (I. [eBi Ta
M. Dapajeit) kaacudikyBaau PeYOBUHU HA JIBi TPYIHU: €JEKTPOJITH
Ta HeeJeKTPOIiTu (puc. 28).

@ CdopMynonTe caMoCTIHO BUSHAYEHHSI HEeeNeKTPOITIB.

[lo HeeJyieKTPOJNiTiIB HajexKaTh IYKOp, TJILEPOJI, CHUPT, TJIIOKO3a,
attetoH. Ile crosyku, y SKUX KOBaJIEHTHI 3B’13KK €1a00 110/ PU30BaHi.

A 4u € enekTposiTaMu KUCJIOTH? AJKe Y By3JaxX iXHIX KpucTasiv-
HUX I'PATOK PO3TAIllOBaHi NOJISAPHI MOJIEKYJIH.
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§ 9. EnexTponiTuyHa gucouiauis

PE4YOBWHU )

|

( EnekTponitu ) ( Heenektponitun )

Enektposiitm — pevoBUHN, BOLHI
PO34NHU AKMX ab0o PO3MnaBu NPo-
BOASATb ENEKTPUYHUI CTPYM

Puc. 28. Cxema xnacudikartii
PEYOBUH 3a €JICKTPOIPOBiAHICTIO
pO34YnHIB

Jlocnio 6. 3aHypuMO BYTiJIbHI €JEKTPOAM B XJIOPUAHY KHCJIOTY.
[licia BBIMKHEHHS €JIEKTPUYHOTO CTPYMY JIaMIIOYKa $ICKPaBO CBi-
TuThCs. OTKE, KUCTOTH, TAM CaMO, SIK COJIi I OCHOBH, € €JIEKTPOJIiTAMHU.

[TocTae 3anuTamHs, M0 € TPUUUHOIO €TEKTPOIIPOBITHOCTI PO3YNHIB.

EnexrronituyHa gucouiauiga. Bam yske Bimomo, 1o mig yac posdu-
HEHHS HOHHUX CHOJYK KPUCTATIU T/ Ai€I0 MOJSIPHUX MOJIEKYJT BOAMN
PYHHYIOTBCS, a HOHU, IO YTBOPIOIOTH CIIOMIYKY, IEPEXOAITh Y PO3UMH.
Mexanism po3uynHeHHS T/ i€T0 MOJIEKYJT BOAM H TifipaTaliiio oHiB B1
BuBYamu B § 6. YHacaigok rigpaTarii mo3UTUBHO If HETATUBHO 3aps-
JUKeHi HOHU TIOMIMPIOIOTHCS MiXK MOJIEKYJIaMH BOJIH /IO TTOBHOTO PYHHY-
BaHHs KpUCTaiunoi rpatku (puc. 29).

Posnaj eekTpostiTy Ha HOHM i 4ac po3yrHeHHs y Boi (260
POBILIABIEHHS) HA3UBAIOTh EIEeKMPOTEMUUHOI0 OUCOUIAUIETO.

PosrusinyBitu pucynox 29, MoskHa 3p0OUTH BUCHOBOK, 1110 JAUTTIOJIbHI
MOJICKYJIM BOAM 3 HEraTUBHO 3aPA/PKEHUMU MOJI0CAMU ITPUTATYIOTHCS
J10 TIO3UTUBHO 3apsi/iKeHoro itoHa Hatpito Na*, a 3 mo3uTuBHO 3apsjsKe-
HUMM — JI0 HeraTMBHO 3apsiikeroro iona Xuopy Cl™. BixOGysaerbest
zidpamauis, i ionn Hatpito Ta XJI0py CTAIOTh TiZipaTOBaHUMIL.

Qs Sg e
o9 &%

Puc. 29. Cxema pucorianii it yrBopenns rizparosanux ionis
Hartpito Ta Xmopy



@ Tema 1. PO34nHun

[ucoriatito HOHHWX CHOJYK 3aMUCYIOTh 32 JOTIOMOTOIO PiBHSHb,
y SIKUX TifpaTariiio HOHiB MpoIycKaioTh. Hanpukiaz, eTexTpomiTHaHy
JICOIIAIII0 HATPill XJIOPUILY CKOPOYEHO 300pakaloTh TaK:

Na*Cl  =Na"+ Cl".

[Tosepremocst 10 docidy 6 i 3'sicyeMO, YOMY KHCIIOTH, Oy/Ly4n KOBa-
JICHTHUMHY CHOJIYKaMH, TPOBOJISATH €JIEKTPUYHUIT CTPYM, TOOTO € eJieK-
tpoutitamu. 11106 oBecTH 11€, pO3TJISTHEMO MEXaHI3M JNCOIAIliT KICJIOT.

Binomo, 110 KxncaoTH — KoBaJeHTHi TOJIAPHi crosyku. Po3risinemo
rpoliec Aucolialii XJI0puaHoi KUCJIOTH, SIKa € PO3UUHOM TiIpOTeH XJI0-
puay y Bozi. Huctuii (cyxuit) TiporeH XJI0pU/I He MPOBOIUTD €JIEKTPIY-
HUIT CTPYM, TOOTO BiH HEe MiCTUTD 3apsi/DKEHI YaCTHHKH, X04a HOTo MoJie-
KyJiu € aumnosisiMu. OIHaK /1 9ac PO3UMHEHHS BiI0OYBAETHCST B3AEMOIist
MisK JIMTIOIBHAMME MOJIEKYJIaMH Ti[poreH XJIOPHLY Ta BOAM. 1i cyThb 1mos-
ra€ B TOMY, 110 /10 TIO3UTHUBHO 3aPSI/IKEHOTO I0JII0CA MOJIEKYJIN TiiporeH
XJIOPULYy BOJa IPUTATYETHCS CBOIMM HEraTUBHUMM IIOJIIOCAMH, a /10
HEraTUBHO 3apS/I)KEHOT0 — NMO3UTUBHUMU. [le 3yMOBIIIOE Mossipu3ariio
MOJIEKYJIH, i CITJIbHA eJIeKTPOHHA TTapa KOBAJIEHTHOTO 3B’sI3KY MMOBHICTTO
3MIIy€EThCs 10 aToMa XJopy. Takuii 1mpoliec Ha3WBAaIOTh UOHI3AUIETD.
Atom Tigporeny, yTpaTuBIm eJIeKTPOH, 32 PaXyHOK SKOTO YTBOPUJIACS
CIIiJIbHA eJIEKTPOHHA Tiapa, TepeTBOpIoeThcs Ha ioH [igporeny H'.
Binnosigno atom XJopy, OTpUMAaBIIN €JIEKTPOH, CTA€ HETaTUBHO 3aps-
mxenum fionom Xgopy Cl™. YV posunti HasgBHI MO3UTHBHO I HETaTUBHO
3apA/UKeHi OHU, 110 € HOCIAMU eJIeKTPUYHOTO CTPYMY.

PiBHanHs peakiiii aucottiantii XJI0puaHOT KUCJIOTH:

HCl 2 H'+CIl.
ITocaigoBHicTh npolecy ionisaiii rizporen Xjaopumry 306pa>I<eHo
Ha pucynxy 30.

@ MOSACHITbL CaMOCTIHO, WO O3Ha4alTb y cxemi (puc. 30) NocnigoBHO
&’ 300paxeHi npouecu, siki no3HayeHi undbpamn 1-6 i nitepamu a, 6, B, I.

. 2 . 3 e d M +\r+
€9 ¢ 5 €% 5OO¢ >+>d<<+>>€6<<
P& +)—x+ +)-\+

a 6 8 2

Puc. 30. Cxema ftonizanii rijporen XJI0puay 3 yTBOPEHHSM TifipaToBaHnX HOHIB
ligporeny Ta Xnopy (y MoJsiekyIax Boau 3HAK «+» O3HAvae &,
a 3HAK «—» 03HAYAE &)
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§ 9. EnexTponiTuyHa gucouiauis

YpaxoByloun 3a3HaueHe, MOKHA 3DOOUTH BHCHOBOK, IO €JEKTPO-
JITaMM € PEYOBUHM 3 MOHHMM i KOBAJICHTHUM IIOJISIPHUM XiMiYHUMU
3B’sI3KaMU.

3aCHOBHUKOM TeOpii eIeKTPOTITUIHOI AMCOIiaIii € TIBeAChKUN
yuennti C. A. Appewniyc.

CBaHTe ABryct AppeHiyc (1859-1927) — Bupart-
HUI WBEACHKNM PIi3VK i XiMiK, aBTOP TeOopIii enekTposii-
Tn4Hoi aucouiauii (1887).Y 1903 p. 3n06yB Hobeniscbky
npemito 3 XiMii «aK GakT BU3HAHHA OCOONIMBOro 3Ha-
YEHHS MOro Teopii eNeKTPoNITUYHOI AMcoLjaLji ons po3-
BUTKY XiMii». CHOPMYNOBAB OCHOBHI MOIOXEHHS XiMiy-
HOi KIHETUKM, BUCYHYB TEOPIl0 BUHUKHEHHS XWUTTA Ha
3ewmni (Teopisa naHcnepmii).

Akagemik CTOKrosibMCbKOi akagemii HayK, noyec-

HUM YNEH iHWNX aKkageMin HayK.

YyeHoMy Hanexartb OOCHiAXeHHs Ta npauj 3 6ionorii, acTpoHOMiIi,

acTpodisukn. 3 1905 p. npautoBas AMpekTopoM HoBeniBCbKOro iHCTUTYTY
B CTOKrofibMmi.

Teopito enexTpoMTHUHOI AUCOTTAIli, 30KpeMa XiMiYHUI XapaKkTep
B3a€EMOJIII MK PO3UMHHUKOM 1 PO3YMHEHOIO PEYOBUHOIO, PO3BUHYJIN
pociiicokuii hiszuko-ximik I. Kabmykos ta ykpaincbkuii XiMik, akageMik
B. Kicrakiscpkuit. 1li Bueni mosesn, 1o aucoiiaiisgs — Iie He TiJIbKHU
bisuunmii, a it ximiuawit nporec. 3okpema, I. Kabrykos yBiB y xiMiuny
HayKy HOHATTS <TifipaTaiis» (AKI0 PO3YNHHUK He BOJIA, TO I1eil TIpoIiec
HA3MBAIOTh <COJIbBaTallisd»), a B. KicTakiBcbkuil MOBiB HagBHICTH y
BOJHUX PO3YMHAX Ti[paTOBAaHUX HOHIB.

% HIJICYMOBY€MO BUBYEHE

3anexHo Bif, XiMiYHOI NPUPOAY PEYOBUHU NOAINSAIOTL HA eJ1IeKTPOosiTU
Ta HeeJsIeKTPOoJiTH.

Enektposiitu — peyoBUHU, BOAHI PO34MHU KX a0 po3nsiaBu NpoBo-
OATb €NEKTPUYHNIA CTPYM.

Heenektponitm — peyoBMHU, BOOHI PO34MHU SKMX abo po3njasu
He NPOBOASATb €NIEKTPUYHUIA CTPYM.

EnektponitndHa aucouiadis — po3nan enekTpoiTy Ha MoHW nig, 4ac
PO34MHEHHS Y BOAi (200 po3niaBieHHs).

HoHizauis — yTBOPEHHS ENeKTPUYHO 3apSIKEHNX HaCTUHOK (BifbHMX
€/IEKTPOHIB | NOHIB) 3 ENEKTPUYHO HENTPAIbHUX YACTMHOK CEPEnOBMLLA.
3aCcHOBHMKOM Teopii enekTponiTMyHoi aucouiauii 6yB LWBeACbKUi
disnko-ximik C. AppeHiyc; noganbLlUnii PO3BUTOK BOHA AicTana B npa-
usx . Kabnykosa Ta B. KicTakiBCbkOro.

o7




@ Tema 1. PO34nHun

3AB/JAHHA JIJIA CAMOKOHTPOJIIO

MoSACHITb, Ha AKi FPYNM NOAINSAOTb PEYOBUHM 32 O3HAKOK €1eKTPOornpo-
BiOHOCTI iXHiX PO34YMHIB.

CdopmynionTte BUSHAYEHHSI MOHATb «ENEKTPOJITU», «HEEeNeKTPONITN»,
«eNeKTPoniTMYHa gucouiauis».

BusHauTe, KOpUCTYlOUMCb TabAULLED PO34YMHHOCTI KWUC/OT, OCHOB,
amMpOoTepHUX riapoKkcuais i conen y Boai (Aus. Apyruv ¢opsad,), Aki 3
pe4vyoBuH, NogaHnx dopmynamu, NigaaTbCa eNeKTPONITUYHIN Ancouia-
uii y BooH1x pogyumHax: a) KOH; 6) H,S0,; 8) Ag,PO,; ) AICI,; r') Cu(OH),;
4) ZnBr,; e) HGS; €) FeSO,; x) Ba(NQ,),.

YKaxiTb BUA, XiMIHHOIr0 3B’ 513Ky, LLLO € XapakKTePHUM AJ19 HEENEKTPOITIB.

A KOBaNeHTHMN NONSAPHNMA B KoBaneHTHUI HENONSPHUIA
B MoHHUIN I’ BOOHEBUN

YKaxiTb BUOU XiMiYHNX 3B’A3KiB, XapakTepHi 419 eNeKTPOITIB.
A KOBaNeHTHMN NONAPHNNA B KoBaneHTHUIN HENONAPHNM
B oHHWR I meTaniyHmin

> I[IKABO
(.'Q/HK' O 3HATH

Teopis enekTposniTMyHOI Aucoujauji 6yna 3acTtocoBaHa B JiKapcCbkili

npakTuui we B 1902 p. Po3nag enekTponiTiB Ha MOHM Ta iX NepeMilLeHHs nif,
OiEl0 MNOCTIMHONO ENeKTPUYHOro CTPYMy BUKOPUCTOBYIOTH sK @igdioTepa-
NEBTUYHUIN METOL, NiKyBaHHA — esiekTpogopes. Lle BBeaeHHs nikapCbkmx npe-
naparTiB Kpi3b HEMOLLUKOOKEHY LLUKipy ab0 cnm30Bi 060JI0HKKU, KON OAHOYACHO
MOEOHYETLCA A rajibBaHiYHOro CTPYMY Ta NiKapCcbKOro npenapary. Take niky-
BaHHSA CNPUSE WBUALLIOMY OLYXKAHHIO, HiX 32 3BMYarHOIr0 NPUMMaHHS JliKiB.

R N
————

]

» § 10. EJEKTPOJITUYHA JINCOLIAIISI KUCJIOT, OCHOB,

COJIEI ¥ BOJTHUX PO3YMHAX

OnaHyBaBLuM maTepian naparpada, Bu 3MOXeTe:

opmynioeamu susHauenHsl TIOHATD «KUCTOTHY, <OCHOBHUY, <COJIi»
3 TIOTJIAY €JIEKTPOJIITUYHOI INCOITiallii;

* PO3ymimu TIOHATTS «CTYIIIHYACTA AUCOLAITISA»;
* po3pisnsmuy KaTiOHU U aHIOHU, YTBOPEHi KUCIOTaMH, OCHOBaMH,

COJISIMI;

* ckaadamu PiBHSAHHS €JIEKTPOJIITHYHOT AUCOIiaIlil KUCJIOT, JIyTiB

58

i comelt;
dopmynosamu 6UCHOBKY TIPO TUCOITIAIliT0 KUCIOT, OCHOB i COJIEN
Y BO/i;



§ 10. EnekTponiTnyHa ancoujauis KUCNoT...

* opmysamu 30amuicmv 10 OE3MEYHOTO OBOKEHHS 3 PEYOBH-

HaMU;

* gusenamu Karionu ligporeHy Ta riipoKcu-aHiOHN B PO3YMHAX.

Posriignemo, un posiBALIOTH CIiJIbHI O3HAKU BOJIHI PO3YUHU €JIeK-
TPOJIiTiB, 1110 YTBOPIOIOTH KJACH HEOPraHiYHUX PEYOBUH — KHUCJOTH,

OCHOBU Ta COJIi.

ENEKTPONITUYHA AUCOLIALIS KucnoT. Bam yke Bimomo, sik BiaOyBa-
€TbCS AUCOLIAiA XJTOPUAHOL KMCIOTH, & TAKOXK MeXaHi3M PO3YMHEHHI

riporex xyiopuy y Bofi (puc. 317).

Y po3uunHi HasgBHI /Ba BUAM WOHIB: MO3UTUBHO 3aps/IPKEeHi KaTioOHU
Tigporeny H' i HeraTuBHO 3apsiskeni anionun Xumopy Cl™.

3’ACyeEMO, UM MUCOIIOI0Th TaK CaMO KHC-
JIOTH, SAKi, HAa BiAMIHY Bifl XJOPUAHOI KUCJIOTH,
MaloTh y CBOEMY CKJIa/li Kisibka aToMiB lijiporeny
Ta CKJIAIHI KUCJIOTHI 3aJINIIKNA.

Jlucoriamist HiTpaTHOI KHCJIOTH BigOyBa-
€TbCsl 3 YTBOPeHHAM KaTiony [igporeny Ta
HiTpaT-aHioHy, 10 Bimobpaskae PiBHAHHS I1CO-
niarii: HNO, & H' + NO..

3BEpPHEMOCS 10 CKIAAY MOJIEKYIN CyabhaT-
Hoi kucjaotu. Ha Biaminy Bix xiopuzpnoi
Ta HITPATHOI KUCJIOT, Y il MOJIEKYJIi HadBHI 1Ba
aromu linporeny. JlocmigiHukamMu eneKkTpoJii-
TUYHOI Jucolialii 10Be/leHo, 1110 BOHA Bia6yBa-
eTbcs cryningacto. Ile o3Havae, 1110 y BOTHOMY
PO3YMHi CIIOYATKY BiUIEIIIOETbCA BiJl MOJie-
Kysau onwH #oH ligporeny, yTBOpiooun cKiam-
it anion HSO,, sIkuid, y €BOIO 4epry, JMUCOILioe
Ha japyruii ion ligporeny Tta cymabdar-anion
SO? (puc. 32).

3a JI0TIoMOT0T0 PiBHSHD T1€ 3aIUCYIOTh TaK:

H,SO, 2 H'+ HSO, — I crymins;
HSO, 2 '+ SO’ — II crymin.

[ucortiamis cryminuacTa. 3a MepIUM CTyTe-
HeM BOHA BiZI0yBa€eThCsI TIOBHIIIIE, HiK 32 IPYTHM.

5 Hanuwitb CaMOCTIMHO PIBHAHHSA CTyniHYacTOi
@ aucouiauii optodocdaTtHoi kucnotr Ha | i Il cTy-
neHi.

HCI
H* CI
H¥ Cig
CI- H*

-—

Puc. 31. luconiaiis
riziporex XJIopuiLy
Y BOJTHOMY PO34MHi

H,SO,4

H*
Ht 804_

HSO, H*
L —

Puc. 32. [lucoriaritis
CyIbPaTHOI KUCTOTH
V BOJHOMY PO3UMHi
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@ Tema 1. PO34nHun

CHiJIbHUMU 719 BCIX KUCJOT ITij 4ac AMCoIialiii € HasIBHICTb KaTio-
uiB ligporeny H*. OTxe, y BU3HaYeHH|I KUCJIOT YIyCKAIOTh HASBHICTD
TIPOMi*KHUX aHIOHIB KMCJIOTHUX 3aJIUIIKIB, OCKIJTbKI BOHU Pi3Hi 32 CKJIa-
JIOM.

Kucaomu — e enexTposyiTH, SIKi y BOAHUX PO3YMHAX IHUCO-
1if0TOTh Ha TizpaTtoBani Kationu ligporeny.

Opmnak mporec AUCOIialii KUCIOT € O60pOTHI/IM. PisnoiiMenHo
3apsa/KeHi HOHM, dKi 3'IBJIAIOTBCSI B PO3UYNHI, 3HOBY CITOJIYYAIOThCS
B MOJIEKYJIM BHACJIZIOK €JIEKTPOCTATUYHOTO MPUTATaHHd. Tomy B piB-
HSIHHI aucolfialii KUCJOT CTaBJISATh 3HAK 06op0THOCTi. Hanpuxsan:

—> + -
HCl 2 H"+ CI.
3anucyioun PiBHAHHS €JeKTPOJITUYHOI ucolianii, HeoOXixHo

naM’sITaTh TIPaBUIIO: CYMaA 3apsdié Kamionie ma awionie 0opieHioe
HY0.

ENEKTPONITUYHA OUCOLIALIIS OCHOB

@ Mpurapgante BM3HAYEHHS OCHOB i BKaXiTb, SIKi KATiIOHM N aHIOHU BXOOSATb
S [0 iXHbOro cknagy.

NaOH Cepesr OCHOB BO/IHi PO3YMHU YTBOPIOIOTH
Jgiyru. Hepo3umHHiI OCHOBUM JMCOIIOIOTH TiJIbKU
mijg yac postraBieHHsa. OCKibKU 10 CKJIaxy
JIYTiB BXOZATH KaTiOHUW METaJiYHUX €JEMEHTIB
i rizpokcui-aHionu, To caMe Taki HOHU YTBOPIO-
I0ThC TIij yac aucortianii (puc. 33).

Harnpukmazn, 3arnumniemMo piBHIHHS AUCOITialii
KaJIiif i KaJIbIliid TiIPOKCUIIB:

KOH=K"+ OH; Ca(OH)2 =Ca> +20H".
Puc. 33:' - Aucoiantis Ax BuAHO 3 piBHAHD, ITiJ] Yac AUCOLHallii JyriB
HaTpI MAPOKCHIY CIIBHUMM € TifpaToBaHi TiIPOKCHA-aHIOHM 3a
Y BOJHOMY PO34YHUHi .. ..

HasIBHOCTI Pi3HNX KaTiOHiB.

OcHo6u — 11e eIEKTPOITH, SKi Y BOIHUX PO3UYNHAX IUCOIIIOI0ThH
Ha TiipaToBaHi TiAPOKCUI-aHIOHMU.

st iyriB XapakTepHa MMoBHA JAUCOIiallis, OCKiJIbKM BOHU HAJIEKaTh
JI0 MOHHUX CITOJIYK.
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§ 10. EnekTponiTnyHa ancoujauis KUCNoT...

Kucnotu InankaTopu Jlyrn
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Puc. 34. 3mina 3abapBieHHs iHAUKATOPIB Y KIUCIOTHOMY
7| JIY;KHOMY cepe/loBUlllax
Hasgsuicts kationiB Iizporeny Tta rigpokcu/-ioHiB y po3umHax
BU3HAYAIOTh 34 3MiHOI0 3abapBJeHHs iHANKATOPIB.

[ L
@ [MpOKOMEHTYNTE CaMOCTINHO PUCYHOK 34.

Ile momomoske yCIiNIHO BUKOHATH JIabopaTOpHuil 1oci 1.

N JlaGopaTopuuii qocmiz 1
BusaeneHHs ioHiB lNaporeHy Ta rigpokcua-ioHie y po3unmHax

' ITosTopiTh mpaBuWiIa O€3MEKH I 4ac POOOTH 3 KUCIOTAMHU
o i JyraMu Ta CyBOpO OTpUMYiiTeCs ix. IIpurapgaiite, ik Kuc-
JIOTH JIiIOTh Ha iHIUKATOPM.

3asdanns 1. Bussirs xationu [igporeHy B XJOpUAHIN i po3umHi
cymb(haTHOI KUCTOT, KOPUCTYIOUUCH iHANKATOPAMU: JTAKMYCOM, METH-
JIOBUM OpaHKeBUM, (eHombTaNeiHOM, YHIBEPCATHHUM iHAUKATOPOM.
3po0iTh BiAIOBIAHI BUCHOBKU.

3asdanns 2. BUsiBiTh TiipOKCHA-aHIOHW B PO3YMHAX HATPIH 1 Kajib-
il TiIPOKCUIIB, KOPUCTYIOUNCH iHANKATOPAMU: JIAKMYCOM, METUJIOBUM
opamkeBuM, heHondTanmeiHOM, YHiBEPCATHHUM iHIUKATOPOM.

PesysbraTt HOCHIZKEHD 3anuIniTh y pobodnii 30mmt y hopmi
tabsmii (c. 62). 3pobiTh BiANOBIAHI BUCHOBKHU.
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@ Tema 1. PO34nHun

3miHa 3a6apBneHHs iHOUKaTopiB

Knucnota aKMYC MeTvmosl/uZl ¢eHor1¢aTa- yHi.Bepcaanmﬁ
OpaHxXeBui neiH iHovkaTop
XnopugHa
CynbhaTha
Nnyr 3miHa 3a6apBneHHs iHQuKaTopiB

Harpiit rizpoxcu

Kaspmiii rigpokenn

ENEKTPOMITUYHA ANCOLLIALLISI COMEN

) Mpurapgante BM3HAYEHHS COJEN i BKaXiTb, SKi KQTiOHM W aHIOHU BXOOATb

©27 no ixHbOro cknagy.

Coni — #oHHi CIOyKH, TOMY i/l Yac PO3UMHEHHS Y BOJIi TIOBHICTIO

JIVCOLII0I0Th Ha oHu. Bu

CIIOCTEpIraan eJIEKTPOIIPOBIHICTD PO3UYNHY

HaTPill XJI0pHUAY, /ie HOCISIMU eJIEKTPUYHOTO CTPYMY € IIO3UTUBHO i Hera-
TUBHO 3aps/iuKeHi fionu (puc. 35). OT:ke, BU3HAUEHHS COJIeil 3 ypaxyBaH-
HSIM TIOJIOJKEHB TeOoPii eseKTPOJIiTHYHOI Aucottialtii chopMyTIOEMO TaxK.

@ Coni — 11e eNeKTPOITH, AKi y BOAHUX PO3UMHAX JUCOLIIOIOTH

Ha TiApaToBaHi KaTio
JIOTHUX 3aJIUIIKiB.

HI MeTaJiuyHNX eJeMeHTiB Ta aHiOHN KUC-

Y Bomnomy poszunHi aprentyM(l) HiTpaT yTBOpIOE MBA BUAU HOHIB:
karionn Aprentymy(I) Ag" i nitpar-anionn NO, (puc. 35). [lucouiauiio
HaTpiit Gpomimy, MarHiit cysbdary, aaroMiHiil XJI0pHULy BigoOpakaoTh

TaKi piBHAHHA:
AgNO,

@

dbcgo
o (g

NO;

Puc. 35. lucomianis
apreatym(I) nitpary
y BOJTHOMY PO3UMHi

162

NaBr=Na" + Br;

+ 2’.
MgSO, = Mg* + SO, ;
AlCl3 = Al** + 3CI".

ITpaBuio cyma 3apsoie kamionie ma
anionie 0opienioe Hy o i€ W 1T OCHOB,
i 171 cotent.

Otxe, i yac maucorgamii HOHHUX CIIO-
JIyK — JIYTiB i cosieif — y BOJHUX PO3YMHAX
YTBOPIOIOTHCA Ti KaTionu il anionu, 10 BXO-
IIATH 710 CKJIAY iXHIX (DOPMYJIBHUX OXMHUID.
Kucmotn sk mosgpHi MONEKYJSPHI CIOTYKT
JIUCOLIOIOTh M OZIHOYACHO MOKYTb 3HOBY
CTIOTy4aTncs (acoyirosamu) y MOJEKYJIIH.



§ 10. EnekTponiTnyHa ancoujauis KUCNoT...

% MIICYMOBYEMO BUBYEHE
¢

EnexrponitnyHa gucouiauiss y BOOHVX PO34MHax (pos3niasax) Bnac-
TMBa KMcnoTam, faiyram (OCHOBaMm), COMSIM, YHACiLOK 4Oro yTBOPHO-
I0TbCH MOHU, LLIO XapaKTePU3YIOTb KOXHUM i3 LINX KNaciB PeYOBUH.
Kucnotn — enextponitn, siki y BOOHUX pPO34yMHax (pos3nnasax) An-
COLLIIOKOTb Ha rigpaToBaHi kaTioHu [Ngporeny.

Mig yac gucouiauii kMcnoT BioOyBAETLCSA OAHOYACHO 0OOPOTHUIA NPO-
uec — acouyiayisi, TOGTO CrosyYeHHs1 PiSHOMMEHHO 3apsaXeHNX oHIB
Y MONIEKY/IN 33 PAXYHOK EEKTPOCTATUYHUX CUA MPUTAraHHS.

OCHOBM — €enexkTponiTK, AKi y BOOHMX pPO3YMHAxX (po3nniaBax) Ou-
COL,IOI0Tb Ha rigpaToBaHi rigpoKCua-aHiOHN.

Cosi — enexTponitTn, fKi y BOOHMUX PO34nHax (po3mniaBax) AUCOLIOITb
Ha rigpaToBaHi KaTiOHW MeTaniyHUX eNEeMEHTIB Ta aHiOHW KUCIOTHUX
3anUnLLKIB.

MpaBuno cyma 3apsigiB KaTioHiB Ta aHIOHIB [OPIBHIOE HY/IO fi€
ON19 BCIX €1eKTPOITIB Mif, YaCc HaNMCaHHSA PiBHAHb AMcoLiaLji.

Karionu Fipporery Ta riapokcua-aHioHU BUABNAIOTb 32 JOMOMOI O
iHOMKaTopIB.

@ 3ABJAHHS 1115 CAMOKOHTPO.TIO

1.

HasBiTb NMOHM, WO YTBOPIOOTLCA Mifg, Yac PO3YMHEHHS Y BOAj PEYOBVH,
nonaHvx popmynamu: a) Fe(NQ,),, H,PO,, Ba(OH),; 6) Fe,(SO,),, LiOH,
H,SO,; B) H,SO,, KOH, Ca(NQ,),.

MpouynTanTte piBHAHHA AMcouiauii Ta NOACHITL ix: a) H28<:>H+ + HS7;
HS & H*+ S27; 6) NaOH = Na* + OH™; B) Zn(NO,), = Zn* + 2NO, .
Cknagite dopmMynn cnonyk 3a HasBamu MOHIB i HA3BiTb iX: a) KaTioOH
Kanbuijto Ta HiTpaT-aHioH, kaTioH Mnomoymy(ll) i xnopua-aHioH, KaTioH
Fpporeny i optodocdart-aHioH; 6) kaTioH ANtoMiHilO Ta cynbdaT-aHioH,
KaTioH lNigporeny Ta noana-aHioH, KatioH bapito Ta rigpokcua-aHioH.
HanuwiTb piBHAHHSA AncouiaLii pe4oBWH, NogaHnx GopmMynamu, i Ha3BiTb
yTBOpEHI oHu: a) Na,S, LiOH, HBr; 6) HI, Mg(NO,),, KOH.

Cknagjitbe dopMynun enekTponiTiB i PiBHAHHS AMcoLjauii, KLU0 A0 iXHbOro
CcKnagy BXOAATb yKasaHi KaTiOHW 1 aHiOHW: a) kaTioH HaTpito Ta cunikat-
aHioH, kaTioH ligporeHy 1 opTtodocdart-aHioH; 6) katioH Mepkypin(ll)
i HITpaT-aHioH, kaTioH Bapito Ta rigpokcna-aHioH.

HanuwiTb piBHAHHA OuMcoujauii pe4oBUH Y BOOHMX PO34YMHAX i BKaXiTb
3arasibHy KiflbKiCTb KaTiOHIB 1 aHiOHIB: @) 6poMigHOT Ta CynbiTHOI KMC-
not; 6) niTinn | 6apin rigpokcuais; B) dpepym(lll) cynbdaty 1 kynpym(ll)
xnopuay.
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@ Tema 1. PO34nHun

") § 11. CTYIIHD EJXEKTPOJITHYHOT M COIIAIIL. CHIIBHI
1 CJIABKI EJIEKTPOJIITU. IOHSITTSI ITPO pH PO3YUHY

y ! OnanyBaBLUM MaTepian naparpada, Bu 3MOXeETE:

* opmymosamu 6usHauEHNs TIOHATH <CTYIIHb €JIEeKTPOTiTHIHOT
Juconialii», «CUJIbHI €JEeKTPOJITH», «cyabki €JIEKTPOJIITH >,
«pH posunnyy;

* pospizuamu cuabHi i caabki emexkrpositi; pH sryskHOTO, Kiic-
JIOTHOTO Ta HEUTPAJIbHOIO CEPe/JOBUII;

* Xapaxkmepusysamu eJEKTPOJITH 32 CTyIIeHEeM JUCOLallii;

* HABOOUMU NPUKAAOU CUTIBHUX 1 CTaOKUX €JIEKTPOJIITIB;

* ouinrosamu BaxXJUBicTb pH PO3unHIB /1JisT BU3HAUYEHHS SKOCTI
XapyoBOi, KOCMETUYHOI IIPOAYKILIT TOIIO.

CTyniHb ENEKTPONITUYHOI aucoulAlli. BuByaloun aucortialiio Kuc-
JIOT, BU O3HAWHOMMJIMCS 31 CTYIIHYACTOIO JMcollialli€lo ta ii mpoiecoM,
1[0 TOJISITA€ B CIIOJIyYeHHI pi3HONMEHHO 3apsi/KeHUX HOHiB 3 yTBO-
PEHHAM MOJIEKYJI. 3ayBasKUMO, 1110 Ha APYTiil abo TpeTiil craxii guco-
miarii KucJoT posnaj Ha HoHU croBibHIOETHCA. Lle € mokazom Toro,
110 TIpoliec Aucolianii 060pOTHHI, a MOJIPHI MOJEKYISPHI CIOMYKN
JIUCOIIIIOI0Th YacTKOBO. Tomy A/ KiJbKiCHOT XapaKTepUCTUKHU TIPO-
mecy aucolliaiii BUKOPUCTOBYIOTh ITOHATTA «CTYIIHb €JIeKTPOJIiTUY-
HOI AucoIiaiiiy.

Cmyninv enexmponimuunoi oucouiauii — 1e BiJHOIICHHS
KiZTbKOCTi MOJIEKYT ((POPMYIBHUX OAWMHUIID ), TIIO POIMATUCT Ha
WOHU, 10 3araIbHOI KiTbKOCTi MoKy ((hOPMYTHHUX OFMHUILH )
PO3YMHEHOI PEYOBUHH.

CTyIiHb eJeKTPOJIiTHYHOI AKCOoIliallii Mo3HavYaoTh IPEbKOIO JiTe-
POIO 0 (Yumaemuvcsi «alvghas) i Tak camo, SIK MaCOBY YaCTKY, BUPAKAIOTh
B YaCTKax Bif oquHUIl abo y BIZICOTKaX.

Crymib eJIeKTpoIiTHYHOI AKcotialii 00unCIo0Th 3a GopMyIaMu

" n (aucorr.) a6o | g - n (aucorr.) 100 %
n (3arajpH.) n (3arajbH.) ’

ne n (IUCoIl.) — KiJIbKicTh MOJIeKyJl ((DOPMYIbHUX OJUHUIIH) €JIeKTPO-
JITY, 10 po3najiucs Ha HOHU; 7 (3arajibH.) — 3arajibHa KiJbKiCTb MoJie-
KyJ1 (popMYJIBHUX OJMHUILL) €JIEKTPOJITY.

g mpukiay po3B’siKeMO BiITIOBiAHY 3a1a4y.
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§ 11. CTyniHb enexTponiTUYHOI ancoujauji

3adaya. Obuncnite cryminb auconianii nitpatHoi kucnorn HNO,,
SKITIO 3 KOskHUX 50 Mostekys 10 posmasucst Ha foHn.

Bidomo: Pose’sazanns
n(nucor.) = 10 1. O6umCII0EMO CTYTIiHD AUCOMialii HiTPATHOI K¥ic-
n(3araspi.) = 50 | sotu 3a HOPMyIIOIO
o—? n(aucorr.) 10
=—————: a=—=0,2.
n(3araJyibH.) 50

2. O6UNCII0EMO CTYITIHD ANUCOIHALil Y BiCOTKAX:
a=0,2-100 % =20 %.

Bionogiov: cryninb aucorianii HiTPaTHOT KUCJIOTH

B posumii cranosuth 0,2, a6o 20 %.

Crymiab efeKTposIiTHYHOI ANCOoTiallii 3a/IeKUTh Bijl TAKUX YNHHIKIB:

1) mpupoan po3uYNHHUKA Ta PO3UYNHEHOT PEYOBUHTL;

2) TeMIiepaTypu;

3) KOHIIeHTpallii po3YnHy.

Y NoJSpHUX PO3YMHHUKAX AUCOIAlis BiAOyBa€ThCs MIBHUIIIE,
a OTKe, 10 TOJSAPHINIMNA PO3YUHHUK, TO CTYMiHb €JeKTPOJiTUUHOI
mucortianii 6impmit. TIpupoga (CTpyKTypa) eJIeKTPOJIiTIiB TeXK Bigirpae
BOKJIMBY POJIb: HOHHI CIIOJYKU MUCOIHIOIOTH Y OJISIPHOMY PO3UMHHUKY
(Bozii) OBHICTIO, @ MOJIEKYJISIPHI — YaCTKOBO.

3 TiBUTIECHHSAM TeMIIepaTypH CTYIiHb AUCOITAIIii 3pocTae.

Crymiub gucoriatiii o6epHeHo MPOTOPIIHNAN KOHIIEHTPaIlil PO3UNHY.
AKI110 K 10 pO3UNHY €JIeKTPOJITY TOJUTU POSYMHHUK (BOJLY ), TO KOHIICH-
Tpallis eJIeKTPOJITY 3MEHIYEThCS 1 CTYIiHb nucotiartii 3poctae. OTxe,
1110 MeHIIIa KOHIIEHTPAILis, TO BiyiajieHini HoHu Mix 00010, BiIMOBIAHO i
MOSKJTMBICTD 3B’SI3ATUCST B MOJIEKYJTU TTOCJIA0TIOETHCSI.

H2COs
CunbHI TA CNABKI EJIEKTPOJITU. 3a CTyTeHeM
EJICKTPOJIITUYHOI UCOIIAIl eJIEKTPOITH O~
10Th Ha CUJIBHI Ta c1abki. Jlo cunvnux enexmponimie
HaJIeKaTh Ti, CTYHiHb AMCOIiaIli SAKUX BUCOKUH i
HabmKkaerbed 10 1, abo 100 %. e H2CO3
CHUIbHUMU €JIEKTPOJITAMU € HepeBaxHa Oiib- HCO;, !
IICTh COJIEH, IyTH, fesiKi Ge30KCUTeHOBI il oKcure- HocOs HCOs
HOBMICHI KHCJIOTH. H* H2CO3

Crabxi exrexmponimu, sIK Bam yoKe BIZIOMO, 4acT- L)/

KOBO MCOIIOIOTh HA HOHW, TOMY CTYIiHb iXHBOI

- . Puc. 36. [lucoriarist
Jicortiartii Hu3bKui i cranoBuTh Mentie 3 % (puc. 36).

KapOOHATHOT KUCIOTH
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@ Tema 1. PO34nHun

Krnacudikartito eeKTposIiTiB 3a cTymeHeM eJIeKTPOJIi TUIHOI TUCOoTTia-
1ii 300paskeHo Ha pucynxy 37.

JocminHuKm eeKTPONPOBITHOCTI PO3UMHIB BUABUIIN TAKOK €IEKMPO-
nimu cepednvoi cunu. Ixwiit cTyminm ucoriartii kommsaetses Bix 0,3 10 0,03.
[le crocyeTbest KUCTOT, cepell STKUX PO3PI3HSIOTh CUIIbHI, Cepe/THbOI CHITN
ta cnaOki. IIpukmagy cuibHUX i CIa0KMX KHUCJIOT TOJAHO B cXeMi Ha
pucynry 37. Jlo kuenot cepeanpoi cum nasnexars HF, H,SO,, H,PO,.

ENNEKTPOJIITU

CWJIbHI — N CJIABKI — N
€JIeKTPOoNIiTU, CTYMiHb eJIeKTPONIiTU, CTYMiHb
aucoujauii SKnx BUCOKNMN ancoujauii 9KMx HU3bKNn
a~1,a60 100 % a~0,1-1%
i i 5
NaCl, Na,SO,, Cal,, Cu(NO,), N OpraHiyHi KUCNIOTU: MOJIOYHA, N\
i Manxe BCi coni; aueTtmacaniunnosa, oOuToBa,
NaOH, KOH, Ca(OH), Ta iHLwi nyru; ackopbiHoBa 1 iH.;
HCI, H,SO,, HNO,, HBr, HI, HeopraniuHi kucnotu: H,CO,,
HCIO, — kncnotm . H,S, H,Si0,, HCIO, HNO,;
rigpokcuay MeTaniyHnx ene-
MEHTIB (KpiM NyriB) Y,

Puc. 37. CxeMma kiacucixarii eJIeKTpPOITITiB 3a CTyIIeHEM
€JIEKTPOJIITUYHOI IUcoIianii

Mouarra npo PH pozumnHy. Cryminb KUCAOTHOCTI abo JIyKHOCTI
pPO3YMHY BHU3HAYAIOTh 3a JornoMoroio mnokazuuka pH (uwumaemvca
<ne-aui»).

Iloxaznux pH — BesnvnHa, MO0 XapaKTEPU3yE KOHIEHTPAIIii0
iioHiB iporeny B po3unHax.

Krnacudikyoun eJIeKTPOJIiTI/I Ha CWJIbHI Ta cjabKi, JOCHiAHUKY
eJIeKTPOJIITHYHOT Jucomianii 3’sacyBasu, Mo Bola € clabKnM esek-
tpoxitom. Ii Mosexynn aucorniooTs Ha itonn H' i OH", axi nepeby-
BAalOTh y PiBHOBa3i 3 HEAUCOIIOBAHUMHU MOJeKyJaMHu. PiBHAHHSA
nucoIialgii Boau:

= 1+ -
H,0 2 H' + OH .
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§ 11. CTyniHb enexTponiTUYHOI ancoujauji

OTske, KimbKOCTI KaTioHiB limporeHy BiAmoBizae Taka cama Kijb-
KiCTb TiAPOKCU-IOHIB.

Pesynbratnn nocmimxentsa aucortiariii Boau cBiggaTh, M0 32 KiMHATHOI
(20-25 °C) Ttemmneparypu B 1 o1 Bomu aucormiartii migmaiorscst 107 Mo
Bomu. OTike, y Boi 06’emom 1 71 MicTsiThest Katioru [iporemy it rigporcu-
iorn o 1-1077 moutb, a60 0, 000 000 1 Mok, st urcroi Boau pH = 7.

3 moriepesiHixX yPOKiB XiMii BaM BiZioMoO, TI0 KUCJIOTHE CEpeIoBUIIE
PO34YMHIB 3yMOBJICHO KWUCJOTaMM, OCKIJIbKM TN/l Yac AMCOITiaIii BOHU
yTBOpIOIOTH Honu ligporeny. JIyskHe cepepoBuile — JyramMu, sIKi Auco-
LITOI0TD HAa TiZPOKCUI-ioHU. JKINO K BMicT KaTioHiB ['igporeny Ta rizpo-
KCU/I-aHIOHIB O/IHAKOBUI, TO BOHU HEUTPATi3yIOTh OJUH OJHOTO W
cepenoBuiiie € HeTpasbHuM. ToMy nokazuuk pH nelitpasbHoro cepeo-
BUIIIA CTAHOBUTD 7. SIKIIO 5K 710 BOM JI0/IaTH KUCJIOTY, TO KOHI[EHTpalList
iionis TigporeHy B po3uuti 30iJbIINTHCS, a KOHIEHTPAILlisl TiAPOKCHII-
iOHiB 3MEHNIUTHCA. Y Pasi JOJMBAHHSA JYTy B PO3YMHI 3MEHIIYETHCSI
KoHIleHTpallig Monis [iaporeny, ane 36iJIbH_Iy€TbC5I KOHIIEHTPAITis Tif-
POKCH/I-aHiOHIB. ¥ IIepIIoMy BUIIQJIKY llepeBakaloTh kaTionu L'igporeny,
TOMY peaKllisl CTa€ KUCJIOTHOIO, Y APYIOMY — JIY>KHOIO.

BukopucroByioun nokasnuk pH, peaxitito po3unHiB MoxKHa 11OJJaTH
tak: pH = 7 — cepenosuiiie HeitTpanbhe, pH < 7 — cepenoBuiie Kuc-
nortae, pH > 7 — cepenosuiie Jyxue (mabi. 6).

Tabruys 6
3aseskHicTh 3Minu 3aGapBienHs inaukaropis Bix pH po3uuny
pH
IHoukaTop
0 234|5|678|9|10 111213 | 14| 15
Jlakmyc Cnabko- g Cnabko-
KUCJIOTHE | £ JIyIKHE
o ]
MeTtuioBuii =
OpaHKeBUI >
o
Denondranein He 3minmoe @
3abapBIICHHs e
(3
< o L
<% = >
Ilocumoerbes = Ilocunoerbest
KHCJTOTHICTD CEpPeIOBHITA = JIYIKHICTD CepeoBHIIa

[Tpoananizysasu Tabauiio 6, MOKHA 3POOUTH BUCHOBOK: IO
MeHIe 3Hauenus pH, To Oisbia KoHIleHTpallig Honis H' i Bumia xuc-
JIOTHiCTB. I3 3pocTanism pH KHCIOTHICTD MOCTa0MI0ETHCS, a HEUTPasIb-
HiCTh Ta OCHOBHICTh CEpeJIOBUIIA TOCUTIOIOTHCS.

Suauenns pH Bizirpae BaxauBY poJib y IPUPO/Ii, 30KpemMa i gac
nepebiry 6GioximiuHux mpoiieciB B opranismi Jioanuu. [leil mokasHuk
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@ Tema 1. Po34unHun

BUKOPHCTOBYIOTD [IJIsI OI[iHIOBAHHST BUPOOHUYUX TIPOIECIB y XiMiUHiiA,
TeKCTHUJIBHIN, MIKIPSAHiil, XapuoBiil MPOMHCIOBOCTI, y JTabopaTOpHiii
TIPAKTUILi, CIJTbCBKOMY TOCIIOJIAPCTBI, 17151 IIaTHOCTYBAHHA 3aXBOPIOBAHb
opranismy Jsoaunu. Hanpuksan, snadenns pH kposi B 310poBoi
JIOMHK HOPiBHIOE 7,4 (peakiist ciabKoIysKHa); MIIYHKOBOIO COKY —
1,4—1,7 (peakiiis CUIBHOKUCIOTHA); ¢J1i3 — 7,0 (HeliTpasbHa).

Jly11 HOpMaAJILHOTO POCTY Ta PO3BUTKY POCJIMH BaKJIUBOIO € PEAKIList
I'PYHTOBOrO po3unny. Pocaimuu norano pocTyThb i J1aloTh HU3bKi Bposkai
Ha CHJIBHOKHCJIOTHUX a00 CHJILHOMYKHUX TPyHTax. /[T TIOKpaIienHs
pH rpynTiB 3acToCOBYIOTH iX BamHyBaHHSA (SAKIIO KWUCIOTHIi) i Tircy-
BaHHS (SKIIO JIYKHI ).

Y xap4oBiil IPOMUCIOBOCTI BaxkJINBO BpaxoByBartu pH cepenosuina
Ii/] Yac KOHCEPBYBAHHS MPOAYKTIB /IS iX 3aXUCTY Bijl THIJIBHUX OaKTe-
piif, rpuOKiB, 30epeKeHHs KOJIbOPY, MOKPAIIEHHSI CMAKOBUX SIKOCTEH.
Hanpukmaz, outoBy, JIMMOHHY § iHINI KUCJOTH BUKOPUCTOBYIOTH LISt
sHMKeHHs1 pH mpoaykTy KOHCepBallii, 1110 3aXuIae ioro Big GakTepiii.
Y 1o6yToBUX yMOBaXx MOAIOHI TEXHOJIOTII 3aCTOCOBYIOTD IIijl YaC BUTO-
TOBJIEHHS MapWHA/IB /IJIT OBOUiB i PPYKTiB, M'sIca, pI/I6I/I, a B IIPOMUCJIIO-
BOCTI — y BUPOGHUIITBI MailoHEe3Yy, Pi3HUX COYCIB.

[lis perymoBannst pH xap4oBUX IIPOYKTiB BUKOPUCTOBYIOTH TAKOXK
GyPIITHHOBY KHCJIOTY, SIKY JIOAI0Th 10 COKIB, BIHA, TINBA 3 METOIO TTi/IBU-
IIUTH CTIFKICTD APIK/UKIB, MOKPAIUTH TIpotiec OpoiHHs. BypritiuHoBy
KHUCJIOTY 3aCTOCOBYIOTD JUUISI JIIKYBaHHS 3aXBOPIOBAHD CEPIEBO-CY/IMHHO],
JIUXJIBHOI, €HIOKPUHHOI CUCTEM, OCKIJIBKHM BOHA PEryJIIO€ IIPOLECH JIn-
XaHHS, CEPIIEBY Ta PO3YMOBY JiSAJIbHICTD.

ITokasnuk pH perymooTh Taki KMCIOTH, SIK MOJIOYHA, BHUHHA,
oprodocdatha, 10 HAOYIM 3aCTOCYBaHHS Ha 3aBOJIaX 3 BUPOOHUIITBA
KHUCJIOMOJIOUHUX TPOAYKTiB, KOHAUTEPCHKUX BUPOOiB, 6E3aIKOTOJD-
HUX HAIOIB.

Yci 3rajiani Bullle KUCJOTU JOJAIOTH /0 TPOJAYKTIB SK XapyoBi
no6aBKu 3 BigmoBigHMMU E-dnciiaMut Ta HOPMOTO JI0/[aBaHHsI, 00 BILINB
Ha OPraHi3M JIOAMHU OYB HEITKi[TTHBIM.

Ha ymakoBKax 3 piKUMMU KOCMETHYHUME 3aCO0aMU IyKe 4acTo
BKasyloTb pH, stkmit craHoButh 5,5. lle onrumanbHa KOHIIEHTpAILis
kaTioHiB [ifjporeny a1 10Ty 3a MIKiporo.

OTtxe, 3a CTYTIEHEM €JIEKTPOJIITUYHOI TUCOTTiallii eJIEKTPOITH TIOTi-
JISTIOTh Ha CUJIbHI Ta cT1a0Ki. 3aesKHO Bij TOTO, sIKi HOHU MepeBaskaioTh
y PO3YMHAX, CEpPeIOBHIIE MOKe OyTH Kuciomuum (KOHIIEHTpaIlist HOHiB
H'* 6isbira, wisk fionis OH™) abo ayoxcnum (koumentpariist itonis OH™
Gisbina, Hixk ioris H). dkio s koxuenTparis ionis H'i OH™ oxna-
KOBa, TO PO3YUH Heumparivhuil. 3uadentsi pH y mabGoparopisix BusHa-
YaloTh 3a JIOTIOMOTOIO CcTeliasbHoTo puaany — pH-metpa.
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§ 11. CTyniHb enexTponiTUYHOI ancoujauji

JlaGoparopuuii gocxaia 1 (npoodosicenns)

YcTaHOBNEHHS NpUOAM3HOro 3aHadyeHHa pH Boau, ny>XHux
i KUCNMX PO34YMHIB (HaTPIN rigpokcuay, XJAOpPuAHOI KUC-
JIOTU, Xap40BOI Ta KOCMETUYHOI NpoAyKLuii) 3a 4ONOMOrol
yHiBepcanbHOro iHgukatopa

' IToBTopiTh mpaBuia Ge3neKH miy 4ac PoGOTH 3 KUCIOTAMH
: i JyramMu Ta cyBOpo AoTpumyiitecs ix. IIpuraapaiite, sk Kuc-
JIOTH # JIyTH Jil0Th Ha iHAMKATOPH.

3asdanns 1. Busnaure pH muctuiboBanoi, BOIOIPOBIIHOI, hacoBa-
HOI Ta MiHepaJbHOI razoBaHOl BOAU 32 JOIOMOTOI0 YHIBEPCAJILHOTO
inuKaropa.

3asdannsa 2. Busnaure pH cBikoro Mosoka, Kedipy, psuKaHKH,
HOrypTy 3a I0II0MOT0I0 YHiBepCaJbHOIO iHAMKaTOPA.

3asdanns 3. Buznaure pH KkpeMmiB /ist 061M494st il pyK, IHAMITYHIO 11T
MUTTA BOJIOCCH, AKI JOCTYIIHI BaM I TOCJI/IKEHHS, 32 IOIIOMOTOIO yHi-
BepCaJIbHOIO inanKaTopa.

Pesyabratt BCix TpbOX JOCTI/KEHDb 3icTaBTe 3 JaHUMU ma6ﬂuui 7
(c. 70) i 3anuumith iX y TabIMINO AOCTIIKEHb Y POOOYOMY 3OLIKTI.
CdopmyioiiTe BiATIOBIIHUI BUCHOBOK TIPO KOPHUCTH IMX MPOAYKTIB
JULS OpraHi3My.

Tabnuuys docrioxrcenn

3abapBneHHs
Mpoaykuia yHiBepcasibHoro | 3Ha4yeHHs pH
iHoukaTopa

Cepeposuule
PO34MHY

BucHoBOK

Z[I/ICTI/IJII)OBB.HB. BOJa

Boznomnposizna Bozia

Macosana Boma

MinepanbHa
ra3oBaHa Bo/ia

CBixke MOJIOKO

Kedip

Pasxanka

Worypr

Kpewm ais 06mmaus

Kpewm nst pyx

[Tammrysn
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@ Tema 1. PO34nHun

Tabnuus 7

3MiHa 3a0apBJeHHS YHIBEPCAJIBHOIO iHAMKATOPA
B KHCJIOTHOMY Ta JIy>KHOMY CepeI0BHINAX

YHiBepcanbHUi iHAUKATOPHUIA nanip

Cnabko-
KNCNOTHE

CunbHOKNCNOTHE

CepepoBuule Cna6bkonyxHe | CunbHO-

PO34MHY

HenTtpanbHe

00 1,0 20 30 (40 50 60|70|80 90 100{11,0120

3abapBneHHs

% nrjicymMmoBY€E€MO BUBYEHE

o CTyniHb ennekTponiTuYHoi ancouiayii — BiAHOLLIEHHS KiTbKOCTi MoJe-
Kyn (POPMyNbHUX OAMHWLB), WO PO3NajmMca Ha MOHW, OO0 3araibHoi
KINbKOCTI MOneKkyn (GOpPMySbHUX OAMHUL) PO34YMHEHOI PEYOBUHN.
MaremaTtun4Hi Bupasu:

n (oucod.) 6 n (oucodl.)
9=— abo o= — - 100 %
N (3arasnbH.) N (3arasnbH.)

3a cTyneHem aucouiauii enekTponiti NoainaTb HAa CUMbHI Ta cnadki.

o CusbHi @e1eKTposiTU — enekTPoniTh, CTYNiHb AMCcoLiaLii SKMX BACOKUMA
(e~ 1, a60 100 %).

o Cnabki enneKkTponiTh — enekTponiTh, CTyMiHb agucouiauii SKUX HU3bKNIA
(o < 3 %).

o [Moka3uuk pH — NOKa3HWK, WO XapakTepu3ye KOHLLEHTpaLilo NOHIB
loporeHy B po3ynHax. BUKOpPMCTOBYOUM NOKA3HMK pH, peakuio pos-
YMHIB MOXHa nogatn Tak: pH =7 — cepenosuLle HenTpasnbHe, pH <7 —
cepenoBuLLe KUCIOTHe, pH > 7 — cepenoBuLLe NyxHe.

Moka3Huk pH Mae Bennke NpakTU4He 3HAYEHHS B NPUPOLI, Y BUPOOHU-
4YMx ANpouecax XiMivyHOI, TEKCTUIBHOI, LWKIPAHOI Ta Xap40BOi MPOMUCIIO-
BOCTI, Y CiJIbCbKOMY rocnogapcTBi 1 nabopaTopHiin NpakTuL,.

@ 3ABJTAHHS JJIT CAMOKOHTPO.IIO

1. Hanuwitb PIBHAHHA €neKkTPOJiTUYHOI Aucouiauii pevyoBuH, NoLaHuX
dopmynamu: a) Na,SO,, NaOH, H,S, HF; 6) HI, NaNO,, KOH, H,PO,;
B) H,SO,, H,CO,, CrCl,, Ba(OH),; r) Ca(OH),, H,SO,, ZnBr,, HNO,.

2. YkaxiTb GOpMynM PeyvoBMH, WO Hanexatb 4O CUSIbHUX eNeKTPONITIB:
a) Al(OH),, FeCl,, H,SO,, Ba(OH),; 6) CuS, MgSO,, NaOH, CaSO,.
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§ 12. Peakuiji 06MiHY MixX po34MHamMu enekTponiTiB...

3. Cknaaitb GopMynm BCiX MOXJIMBUX PEYOBMH, SKi MICTATb Taki KaTioHU 1
. 2- - 2- - _ . o - .
aHioHu: Zn%, SO,, H*, §%°, CO; , Ba?*, NO,, OH". KnacudikyiiTe ix Ha CUSIbHI

Ta cnabki enekTponitu.
4. 13 koxxHMx 200 monekyn ouToBOI KMCNOTM NnpoancouitoBanu 20. Lo akmx
€NeKTPONITIB — CUNbHUX aB0 cnabknx — HaNeXxuTb LS KUCoTa i Homy?

5. I3 30 monekyn cynb®igHoOi KMCNOTK He npoaucouioBanu 26. o akux
eneKTPOoNITIB — CUNIbHUX aB0 CNabKnx — HaNeXxuTb Us KMcnoTa i Homy?

6. BusHauTe 3a OONOMOrol yHiBEpPCanbHOro iHOMKaTopa CTaH 340PO0B’A
B/IACHOr0O OpraHiamy, A0CnianBeLLIn NPodu CBOET CIMHN BNPOOOBX AHS,
KL PH cnvHM (3a HOpMOI) Mae cTaHOBUTK 6,4-6,8.

7. Be3BoaHWI KanbLi XNOPUA BUKOPUCTOBYIOTh A1 O4ULLEHHS Big, BOOM
BGaraTbox opraHiyHux piguH. O6uncnitb macy 6e€3B0oAHOI cConi Ta KpucTa-
nisauyinHoi Boan B kpuctanorigpati macoto 153,3 r, akwo noro dop-
myna — CacCl, - 6H,0.

L)

> LIKABO 3HATH
L

e HanmcunbHIiWOO cepen OKCUTeHOBMICHMUX KWUCIOT € nepxjiopaTtHa
HCIO,, a Haricnabuoo — optoGopaTHa H,BO,. Meplia nobpe amcouioe
y BOAi Ta NEBHUX OpraHiyHMX po3ymMHHUKax. Jpyra gucouiioe nyxe cnabko,
i BUSBUTU MOHWM [igporeHy B po34KnHi 3a JONOMOroK iHAMKATOPIB npak-
TUYHO HEMOXJINBO.

°  GKWO BUMUTU IMMOHHWIA CiK 32 MiABULLLEHOT KUCAOTHOCTI LUTYHKOBOIO
COKY, KUCNOTHICTb 3HU3UTbLCS, OCKiJIbKW Cik p036aBUTb BiNlbLL CUbHY XNTOPUAHY
KMCNOTY, WO MICTUTBCA B LLTYHKY.

JIOMAIIHIH EKCITEPUMEHT
Aia Ha cik Oypsika IMMOHHOro COKY, PO34MHY Xap40BOi cOaAn, MUJb-
HOro PO34UHY

* BuuagiTb cik 6ypsika i1 po3nuiiTe Oro B Tpy CKISIHKA. Jlonuiite B nepLuy
CKJISIHKY HEBEJINKY KiflbKiCTb COKY JIMMOHA, Y APYry — PO34MH Xap4yoBOi coOau,
a B TPETIO — PO3YUH MUna.

CnocrtepiranTe, Wwo BindysatumeTbcs. CHopMyntonTe BUCHOBKM.

» § 12. PEAKIIIi OBMIHY MIK PO3YWMHAMM EJIEKTPOJIITIB,
VYMOBU iX NEPEBITY. MOHHO-MOJIEKYJISIPHI PIBHAHHS
XIMIYHUX PEAKIIIIA

s !'f OnaHyBaBLUN MaTepian naparpada, Bu 3MOXeTe:
—_—l—=

* po3pisnsmu peakitii oOMiHy, 10 BiOYBaOThCS B POZUMHAX €JIeK-
TPOJIITIB, YMOBH iX mepebiry, BUIAKK, KOJIM BOHU BiIOYBaOTHCS;
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@ Tema 1. PO34nHun

* HABOOUMU NPUKIAOU PEaAKITiil 06MiHY;

* noscH0éamu NPUYMHU T1epebiry peakiiiii HoHHOro 0OMiHYy, SKi
BiZIOYBAIOTHCA B PO3YMHAX EJEKTPOJITIB; HOHHO-MOJIEKY/IAPHI
PIBHAHH;

* cKkaadamu PiBHSHHS Peakxiliil IOHHOTO OOMiHY B PO3UMHAX €JIEeK-
TPOJIITiB;

* npoeodumu NabOPaTOPHi AOCHIAN 3 BUKOPUCTAHHAM PeaKIliil
HoHHOro 00MiHY, sKi BiZOyBalOThCs B PO3YMHAX €JIEKTPOJIITIB;

* cnocmepizamu niepebir peaxiiii HoHHOro oOMiHy Ta IXHi O3HAKMY;

* OuinI06amMU BAXKJIUBICTh peakiliii HOHHOro 0OMiHYy, IXHIO POJIb
YV JKUTTEMIANBHOCTI Oprani3MiB.

@ Mpuraparite 3 Kypcy ximii 8 knacy, siki peakLii Ha3nBalTb peakLigsMy 0OMIHY.

PEAKLIT OBMIHY B PO34YMHAX ENEKTPONITIB. Bam yiKke BizloMo, 1110 peak-
1ii 06MiHy BilI6yBaIOTbC$I MiK JIBOMa CKJIQJHUMM pedyoBUHaAMU. Mu
TaKO’K 3’SICYBaJH, IO YNMAaJIO PEIOBUH, 30KpeMa KUCJIOTH, JIYTU Ta COJ,
ITiJT 9ac PO3YNHEHHS y BOJIi po3MafaioThes Ha oHu. OTiKe, KO Pedo-
BUHU pearyioth y po3yrHax, TO BiOyBaeThcss OOMIH MiK HasABHUMU B
1IUX PO3UYMHAX HOHAMU.

Peakitii o6miny, mo BiOyBalOThCS B PO3YMHAX €JIEKTPOJITIB,
HA3WBAIOTH UOHHUMU.

CyTb peakitiii 0OMiHYy B PO3YMHAX €JIEKTPOJITIB IMOJSATAE Y BHU/A-
JIeHHI TIeBHUX HOHIB 3 po3unny. ToMy #onHi peaxiiii Ha TrcbMi Bizio-
OpaskaroTh HOHHUMHU PiBHSHHSIMM, 1110 BKa3yIOTh Ha Ti HOHU, SIKi B3sIn
y4acTh y peaxiii. [IpoBenemo nemonctpaiiitai gocmian.

Jlocrio 1. Baaemodis yey 3 kucaomoio (peaxuis neumpanizauii).

Hastemo B ipobipKy po3unH HATPill TiAPOKCUILY, HOJJIEMO PO3YMH
denondraneiny it po3unH HITPATHOI KUCTIOTH.

@ Mpwuraparite, AN 4oro NOTPIOHO Nig Yac NPOBeAEHHN peakLii HenTpani3a-
&7 uji po nyry ponueatu po3uunH deHondTaneixy.

ITix yac mosMBaHHS iHAMKATOPA 3a0APBJIEHHST PO3UYNHY 3MiHIOETHCS
Ha MaJIMHOBE, a MIPH JOJMBAHHI KUCIOTH PO34MH 3HeOapBIIOEThCA. 1le
O3HAYae, 10 peakilist Bigdyacs. 3anuieMo MOJIEKYJISIPHE PiBHSIHHS:

NaOH + HNO, = NaNO, + H,0.

[Tam’saTatoun, 1o i HATPIN TiAPOKCHU, i HITPaTHA KUCJIOTA € CUJIb-
HUMU eJIeKTPOJIiTaMU, 3aITUIIIEMO iX TUCOTHAIliio Ha HOHU:

Na* + OH + H* + NOa.
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§ 12. Peakuiji 06MiHY MixX po34MHamMu enekTponiTiB...

Ot3xe, i yac 3MiNTyBaHHS 1TUX PEYOBUH Y IXHIX BOJHNX PO3YMHAX
6yB came Takuii Habip HOHIB.

[lna 3aBepieHHS CKJIAZaHHA PIiBHAHHS PeakIlii MpoaHali3yeEMO
YTBOPEHI PEYOBUHU, KOPUCTYIOUMCH TaGJIHIE0 PO3UNHHOCTI KHCJIOT,
0CHOB, aM(pOTEPHUX TiAPOKCUJIIB i coseil y Boi (dus. Opyeuil hopsau,).

Ciztb HaTpiit HiTpAT € 106pe PO3YNHHOIO Y BOJII i CUITLHIM €JIEKTPO-
JIITOM. Y PO34MHI IIic/Isl peakiil 3ajUIIaioThes He3MiHHUMU oHn Na*
i NO,. Otxe, y peakiii B3ssm yyacts itonn H™i OH ", yrBOopuBIIm Maso-
JIMColliiloBaHi MOJIEKyJIN BOJIU.

Ha ocnoBi MosieKyIIpHOTO PIBHAHHS CKIQAIOTh N0BHE Ta CKOPO-
yene MOHHI PIBHAHHA. Y IIOBHOMY 3allMCYIOTh YCi OHU /10 peaklii Ta
ioHM 1 HepucolliioBaHi HOBOYTBOPEHI CIIONyKU. [lo6He tionne pisHants
HelTpasizalii Mae TaKuil BUTJISIL

Na® + OH + H" + NO; = Na* +NO; + H,0.

CKOpPOTHUBIIM HOHU, SKi € 10 i MiCISA peakilii, OTPUMAEMO CKOpoueHe

tionne pieHsaHms:
OH + H'=H,0.

OTke, cyThb peakiiii HeiiTpasisailii, ika HaIeKUTh 10 PeaKIiil 0OMiHy,
Yy BOJHOMY PO3YHHI TIOJATAaE y B3AEMOMii TiIPOKCUI-IOHIB 3 HOHAMU
lixporeny 3 yTBOpeHHSAM MaJIOJIUCOIIHOBAHNX MOJIEKYJT BOJIH.

OueBuHO, 1110 peakilii 0OMiHY B PO3YMHAX €JIEKTPOJIITIB MOJISATAIOTH
y B3aEMO/Iii IOHIB MixK c060IO.

YMOBU MEPEBINY PEAKLI OBMIHY B PO34YMHAX ENEKTPOMITIB. By Bike
3’dcyBasid, 1O B PO3UMHAX €JIEKTPOJITIiB OCHOBHUMH peareHTaMu €
OHM, Ha 4Ki 11 eJIeKTPOJIiTH po3NnaJaloThes i yac po3unHeHHs. Ile
0CHOBHA YMOBa nepedizy 0y0v-aKoi peaxuii 06Miny, 1110 BifOyBacThCSA
B posunHi. O[HaK BU TaKOK CIIOCTEPITasu, Mo i/ 9ac nepebiry peaxiii
HelTpasisallii ymeoproemocs manooucouyiliosana cnoayka — eooa.
Ile oxun i3 TPHOX BUTAJIKIB Hepebiry peakitiil iToHHOTO 06MiHY, 60 Boza
€ CJTaOKUM eJIEKTPOJIITOM.

[IpoBenemo 1ie 0IMH JIeMOHCTpAIliiHNMI 10CTi/L.

Hocnio 2. Bsaemodis aprenmym(I) nimpamy 3 nampiii tiooudom.

Y 1pobipky 3 pozuntom apreHTym(1) HITpaTy M0JIEMO KpaIlisiMu
posurH HaTpiil Homuay. CrocTepiraeMo BHIAJaHHS KOBTOTO OCAJLYy.
3’gacyemo, sKi HOHU B3SIM YIACTh Y PEAKIIii:

AgNO, + Nal = AgIl + NaNO;
Ag"+NO, + Na" + I = Agll + Na* + NO,.
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@ Tema 1. PO34nHun

3a TabJInIe0 PO3YNHHOCTI KICIOT, OCHOB, aM()OTEPHUX TiAPOKCUJIIB
i costeit y Bogi (Ous. Opyeuii popsauy,) Busnavaemo, mo aprearym(1) foxuma
BUTIAB B 0CaJl, OCKLJIBKH 11 CiTb € HEPO3YUHHOIO Y BOAi. ToMy B piBHIH-
HAX peakiiii 6isst Agl cTaBUMO CTPIJIKY JOHU3Y.

CyTb i€l peakii mosarae y B3aemoii oniB Ag™ i I 3 yrBopennsam
HemucotifioBanoi cmosyku Agl, 1o Bumaa B ocaj.

CKOpOUeHO 3aIMCYEMO TaK:

Agt + 1 = Agll.
I_V_J

JKOBTHUI ocaj

OTiKe, IPYTUil BUMALOK, KOJU peakilii 0OMiHy B PO3UMHAX €JIEKTPO-
JITiB BifOyBalOThCs, — 1€ 6UNA0AHHA 0Cady.

ocio 3. Baaemodis kaniti cyavhimy 3 X10puoHo0 KUCIOMOH.

Y 11pobipKy 3 POYMHOM KaJIiii CYIIbMITY T0JIIEMO XJIOPUIHY KUCIIOTY.
ITix yac peaxiiii BigOyBaeTbcst BUpiIeHHs 6y Ib0aliok rasy (puc. 38).

Harmmniemo piBHSAHHS peaxitii:

K,SO, + 2HCI = 2KCI + H,SO.,,
Bam yxe Bimomo, 1m0 cymbdiTHA KUCTOTAa € HECTITKOIO, BOHA PO3-

magaetbed Ha cyabpdyp(IV) oxcun i Bomy. Tomy piBHAHHS peakiii
MOJKHAa II0/IaTH iHaKIIIE:

K,SO, + 2HCl = 2KCl + SO, ™+ H, 0.

Mouni PIBHAHHA 3alIUCYyEMO TaK:

2K+ SO, + 2H" + 2Cl" = 2K* + 2CI” + SO, ™ H,0;
2H" + SO; = SO,T + H,0.

Ortxe, peakitist 0OMiHy BifOynacst Mizxk karionamu [igporeny it cyJib-
diT-amionaMu, yHaACHIIOK 4OTO yTBOpUIUCST MOJeKyau cyabdyp(IV)
OKCH/LY Ta BOJIH.

Budinennsa easy cwimuuTh Mpo Te, MO
HCl 4 SO, o .

v peakiiisi HoHHOro 0OMiHY B PO3UMHAX €JIeK-
TpouiTiB BigOysacs. Ile Tperiii BuUIamoK,
KOJIM PEaKIlii B PO3YMHAX eJeKTPOJIiTIB Bijl-
OyBarOTHCSI.
= [lizcymoByI0oun pe3ysibTaTH JIEeMOH-
—) | 5% o -

%%o| H,0 CTPALiHUX J0CTiIB, pOOMMO BHCHOBOK,

%jb 1[0 OCHOBHOIO YMOBOIO iX mepeiry € HasiB-
L_/ b HiCTb Y pO3YMHax KaTiOHiB Ta aHiOHIB, fAKi
K:SO; KCI pearyioth Mizk co6oio. OTke, peakiiii Bij-
Puc. 38. Baaemopis kamriit 6yBaIOTBCH Yy BATIaJIKAX, KOJIU:
cyJibdiTy 3 XJIOPUIHOIO KHC- 1) yTBOPIOETHCS pedoBUHA, IO € c1ab-
JIOTOIO KUM €JIEKTPOJIITOM;
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§ 12. Peakuiji 06MiHY MixX po34MHamMu enekTponiTiB...

2) Bumaziae ocajt (MPOAYKT Peakitii HePOZUMHHIIN a00 MaTIOPO3UMHHUIA);
3) BUMIIAETHCA Ta3.

CknafliTb CaMOCTIHO TPW PIBHSAHHSA peakujii NOHHOro OBMiHY MiX po34yu-

&’ HaMV eNeKTPOniTiB, KOJIM 3a0BOJIbHAIOTLECH OKPEMO BCi TPM YMOBMU iX nepe-

6iry. KopucTtyiitecs ana cknagaHHs HOHHUX PiBHSAAHb TABMLLEID PO3YUHHOCTI
KMCNOT, OCHOB, aM(OTEPHUX MJPOKCUAIB | conen (auBs. apyrvi ¢op3aaw).

106 HabyTu AOCBimLy AOCHIAHUIBKOI pobOTH, TIPoBeneMO Jabopa-
TopHi pocaiau 2, 3, 4.

N JlaGoparopuuii gociz 2

Peakuil 06MiHy MiX enekTponitaMmn y BOOHUX PO34MHaX,
LLLO CYNPOBOAXYIOTbCA BUMNaAaHHAM ocany

' IToBTopiTh mMpaBuia 6Ge3neKkH Mg yac poOOTH 3 PEeYOBHHAMH

Ta J1ab0OPaTOPHUM MOCY/IOM i IPUJIAIISAM i CYyBOPO TOTPHUMYii-
tecd ix. [Ipuragaiite yMOBY Ta TpH BUIIAAKH mepediry peaxkuii
HOHHOTO OOMiHYy.

3agoanist. 3MIVCHITD i IOCiTITH peakitii HOHHOTO 06MiHy, 1110 Bi]16yBa-
I0TBCST MiZK: @) ZIBOMA COJISIMU; O) CLILTIO Ta KMCJIOTOIO; B) CIJIIIO Ta JITOM.

Jlocnio 1. Hanuiite B nipobipky posuuH Oapiii xiopumy o6’eMom
1,5-2 M1 i gosuiiTe Takuii camuii 06’eM po3unHy Hatpiit cumrikary. 1lo
cnioctepiraere? HamuimiTh MOJIEKYJISPHIi, MOBHI Ta CKOpOdYeHi HOHHI
PIBHSAHHS peakiiil. 3pobiTh BUCHOBOK PO Iepebir peakiii.

Jlocnio 2. Hanwmiite B pobipKy pO3YWH HATPill cUiiKaty 06’eMoM
1,5—2 Ma i gonumiite Takuii camuii 06’eM xsmopuaHoi kucaoru. 1o cmo-
crepiraete? Hanumrite MoJieKyJsipHi, MOBHI Ta cKOpoueHi HOHHI piB-
HSIHHS peakifiii. 3pobiTh BUCHOBOK PO 1epebir peakirii.

Jlocnio 3. Hamuiite B mpobipky posuun kynpym(Il) cymabdary
o0’emom 1,5—2 MJ1 i gosniiTe Takuii caMuii 00'€M PO3UMHY HATPIll ripo-
keuny. 1llo crocrepiraere? Hanurrite MoeKyJisipHi, TOBHI Ta CKOPO-
yeHi HOHHI PIBHAHHSA peakiiil. 3pobiTh BUCHOBOK IIPO Iepebir peakiiii.

Pesysbpratu nociifiskenb 3auiiiTh y TabJIUIIO B p060q0My 30IIIUTI,
cchopmyioiiTe 3arajJbHUT BUCHOBOK.

Pesynbratn MonekynsipHi Ta NOHHI
PeareHTtun . BucHoBOK
CrnocTepexeHb PiBHAHHS
Hocnio 1
Jocnio 2
Jlocnio 3

3araJbHUI BUCHOBOK:

IO e



@ Tema 1. PO34nHun

JlaGoparopuwuii gocuix 3

Peakuii oOMiHY MiX enekTponitTaMu y BOOHMUX PO34YMHAX,
LLLO CYNPOBOAXYIOTbCS BUAISIEHHAM rasy

Jlorpumyiitecsi mpaBui O€3NEKH TaKk caMo, SIK MiJl 4ac BUKO-
o HaHHHA Ja0OPATOPHOIO JOCHIAY 2.

3agoanmns. 3MINCHITD i TOCTITITH peakiiii HoHHOTO 06MiHy, 110 BiJ-
OyBaIOTHCA MiK CIJLIIO Ta KMCIOTOIO, SKIIIO: a) Cijlb y po3unti; 6) ciib y
TBEPIOMY CTaHi.

Jocrio 1. Hanuiite B npobipKy po3unH HaTpiil (kasiil) kapOoHary
06’emoM 2—2,5 Mit Ta 06€PEKHO JOJUNATE PO3UNH CYIbhATHOI KUCIOTH.
IILo cniocrepiraere? HanuiriTh MOJIEKYJISIPHI, TOBHI Ta CKOpOUYeHi HOHHI
piBHAHHS peakiliil. 3po6iTh BUCHOBOK IIPO Iepedir peakiiii.

Hocnio 2. Tloknazgith y mpobipky moapibHeHMT Kajbliiil KapOoHaT
(xpefimy) i monmiite po3unH HiTpaTHoi KucaoTu. o crmocrepiraere?
Hanumrite fH0HHO-MOJIEKYISIPHI PiBHSHHS peakiiii. 3pobiTh BUCHOBOK
po mepebir peaxirii.

' 3BepHITh yBary, 1[0 peyoBHHa BCTYNA€ B PEaKI[il0 B HepO34yHHe-
e HOMY CTaHi, a OT:Ke, He JUCOIlil0€ Ha HOHU.

PesyusibTaTii IOCiKEHD 3aUIIITh Y TabJIUII0 B POOOYOMY 30IIHTI
(Ous. spasox mabauui na c. 75 niopyunuxa). ChopmyJroiTe 3araabHuii
BHCHOBOK.

N JlaGopaTopHuii qocuiza 4

Peakuil 06MiHy MiX enekTponitaMu y BOOHMX PO34YMHaX,
L0 CYNPOBOAXYIOTbCSH YTBOPEHHSM BOAU

3asoanms. 3MICHITD 1 KOCHIAITH peakilii HOHHOTO 0OMiHY, 1O Bij-
OyBaOTHCSI Mi’K OCHOBOIO Ta KHCJIOTO0, SIKIO: a) OCHOBA PO3YMHHA
y Bozi; 6) 0CHOBA HEPO3YMHHA.

Jlocrio 1. Hanwmiite B ipobipKy po3unH Kasiit (HaTpiit) rizpokcumy
o6’emom 1,5-2 mur i momaiite Kisbka Kpamenb denondraneiny. Obe-
peskHO nosuiite pos3uuH cyibdatHoi kucaotu. IIlo cmocrepiraere?
Hanumite MoJsieKyIsIpHi, TOBHI Ta CKOPOYeHi OHHI PiBHSIHHS PeakIliil.
3pobiTh BUCHOBOK ITPO Tepebir peaxiiii.

ocnio 2. JloGyabpre HepO3YMHHY OCHOBY B3aEMOJIEI0 PO3UMHHOI
costi Kynpymy 3 po3unnom Jyry. ¥ pesyibTati Iiiei peakiiii Bunajgae
ocan kynpyM(II) rizpoxcumy. lo nboro ocamy noauiite XJIOPUIHY KUC-
goty. o cnoctepiraete? Hamumrith HOHHO-MOJEKYJISPHI PiBHAHHS
peaxitiii. 3po6iTh BUCHOBOK PO 1epebir peakirii.

=476



§ 12. Peakuiji 06MiHY MixX po34MHamMu enekTponiTiB...

' 3BepHITh yBary, M0 pe4oBHHA BCTYNIA€ B PEAKILI0 B HEPO3YHHE-
« HOMY CTaHi, a OT:Ke, He JUCOILil0€ HAa MOHU.

PesysibTaTii MOCTIKEHD 3aIUIITh y TaOIUI0 B POOOYOMY 30IIUTI
(Ous. spasox mabauyi na c. 75 niopyunuxa). Cchopmyoiite 3araabHUiT
BHUCHOBOK.

MOHHO-MONEKYNSIPHI PIBHSIHHA. 13 3amuciB PiBHAHDb peakiIliii MoKHa
3poOUTH BUCHOBOK, TII0 Tijl YaC PeaKiliil HOHHOro 0OMiHy MiX pPO3dun-
HaMU eJIEKTPOJIITIB yTBOPIOIOTHCS HEUCOIIHOBaHI peyOBUHU Ta HOHU.
PiBranng peakiiiit 3anmcyeMo 3a 10noMorofo (HOpMyJIH, O BKa3ye Ha
ckian hopMyIbHOI OMUHUII. AJie TPaauIliitHO X HA3WBAIOTh MOIEKY-
q0r0. ChopMyTioeEMO BiZITIOBi/HEe BU3HAUYEHHS HOHHO-MOJIEKYJISPHOTO
PIBHAHHAL

PiBusanns, gxi MicTATh He TiIBKU WOHU, a i (OPMYJIU CIOIYK,
HA3WBAIOTh UOHHO-MONEKYIAPHUMU.

OTxe, yci 3anucani B maparpadi piBHSIHHS, OKPiM THUX, IO TOaHi
B MOJIEKYJIAPHil hopMi, HAMEKATh 10 HOHHO-MOJIEKYISIPHUX PiBHSIHb.

3a TOHHO-MOJIEKYJIIPHIMU PiBHIHHSIMHI MOKHA CKIAaTH MOJIEKY-
JIIpHI PiBHAHHSA.

Hanpuknazn, maemo pisnanua H®+ OH™ = H,O. fx Bam yxe
BiZloMO, BOHO BifnoBijae peakilii HeuTpaJsizaiiii. ¥Y3sBIIM /iBa CUJIbHI
CJIEKTPOJIITA — KHUCJOTY Ta JyT, OTPUMAEMO TaKe MOJIEKYJSAPHE PiB-
HAHHS:

H,SO, + 2KOH = K,SO, + 2H,0.

AHaNoriYHO MO’KHA 3aNIUCYyBAaTU MOJIEKYJSPHI PiBHSHHS, 110 Bijl-
OyBalOTbCsI 3 YTBOPEHHSIM OCajly 4d BUJEHHSM rady. [lis samucy
TaKNUX PiBHSHb BAKJIMUBO BMITH KOPHCTYBATHCS TaOJIMIEI0 PO3UMH-
HOCTi KHCJIOT, OCHOB, aM(OTEPHUX TiIPOKCUIB 1 cosell y Bomi (dus.

opyeuil (hopzau,).
Hannwitb caMOCTiPlec_) MONEKYNAPHI piBHﬂHHﬂ_ Ha OCHOBi MOHHO-MOJEKY-
&9 napuux: a) Ca2 + CO, = CaCO,{; 6) 2H* + CO’, = CO, ™+ H,0.

PosriigHemo 11ie oJiuH BUIIQJIOK peakilii 06MiHy. Bizbmemo, Hampu-
KJIa/l, PO3YMH KaJIbIiil HiTpaTy il 10JJIEMO Y HBOTO PO3UYMH HATPill XJ10-
puy. 3anuIeMo MOJIEKYJISIPHE PiBHAHHS PeaKIIii:

Ca(NO,), + 2NaCl = CaCl, + 2NaNO..
3’cyeMo, siKi OHU MIiCTSATBCS B PO3UMHI /10 W TIiCJIs peakilii:
Ca* + 2N0; +2Na*" + 2Cl” # Ca?" + 2Cl" + 2Na* + 2N0;.
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@ Tema 1. PO34nHun

I3 itoHHOTO PIBHAHHSA BUAHO, IO B3AEMOIi MiXK HOHAMU He Bi/:[6y-
JIoCs, a OT3Ke, i peakiliss HOHHOro oOMiHy Tek He BigOysacs. Y 1boMy
BUIIAJIKY 3HAK «=» IIEPEKPECIOIOTh.

Peakiiii itoHHOrO 0OMiHY € GiOJOTiYHO BaKJIUBUME JJISI JKHBHUX
opratizmiB. BoHu moBcsikyac BiOyBarOThCsl B POCAUHHUX i TBAPUHHUX
KTiTUHAX i B opraHi3mi JOAWHU. 3a IXHBOIO yYaCTIO MiATPUMYETHCSI
KJITUHHUHN TIOTEHIiaJ, SKUil TTPOBOJUTL HEPBOBI iMITyJibcH U Biflirpae
BAKJIMBY POJIb y PeryJisiii HepBoBoi cucteMu. Kpim Toro, peakitii iioH-
HOro 00MiHYy 6epyTh ydacTh B OOMiHI PEYOBHUH, TIOPYIIEHHS SIKOTO MPH-
3BOJIUTH /10 PI3HUX 3aXBOPIOBAHD.

Ax npuksan, posrysiHeMo MOPYIIeHHsT HOpMU ioHiB Tigporeny B
IIJIYHKOBOMY COKY JIIOJUHU (3HaueHHs pH 1u1yHKOBOTO COKY B HOpMi
craHoBuTh 1,53—1,67). 3a 3MEHIIEHHS KiJBKOCTI IUX HOHIB BUHUKAE
3HU)KEHA KUCJIOTHICTb, 1110 HE CIPUSIE HOPMAJIbHOMY IepeTpaBJIeHHIO
i>ki. 3a 3pocTaHHs KijgbKocTi foHiB [izporeny kuciaoTHICTD TiABUIILY-
€TbCsI, 10 IPU3BOAUTH /10 TACTPUTY Ta BUPA3KU LITYHKA.

% HnIiICYMOBY€MO BUBYEHE

e Peakuii 06MiHy, L0 BigOyBaloTLCS B PO34MHAX eIeKTPONITIB, HA3NBAOTb
MOHHUMM, A iX PDIBHAHHS — MOHHUMM PIBHAHHSMU.

e OCHOBHOIO YMOBOIO Mepebiry peakuin NOHHOro oObMiHy € HasiBHICTb
Yy PO34NHAX MOHIB, 30AaTHUX B3AEMOLIATY MidK CODOI0.

e Peakuji ioHHOro 06MiHy BioOyBaloTLCS, SKLLO: 1) yTBOPIOOTbCS Masiogn-
couirioBaHi pe4yoBuHM (BoAa); 2) Bunagae ocan; 3) BURINSIETLCS ras.

o PiBHSAAHHS, 9Ki MICTATb He TiNIbKN NOHW, a 1 GOPMYn CMOJSYK, HA3NBAKOTb
HMOHHO-MOJIEKYJISIPHUMM.

e PeakLii NOHHOro 06MiHY BUKOHYIOTb 6i0N0riYHO BaxMBi GYyHKLLT B opra-
Hi3Max NIOONHU, POCVH | TBAPUH.

@ 3ABJJAHHS 1151 CAMOKOHTPO.TIO

1. BusHauTe, MiXX 9KMMM NOMNapHO B3STMMU PEYOBUHAMU peakLiii MOHHOro
06MmiHy BindyayTecs: a) ZnCl, i AgNO,; 6) KCI i HNO,; B) FeCl, i NaOH;
r) AI(NQ,), i NaBr; r) K,SO, i Ba(OH),; a) Na,CO, i HCI.

2. HanuwiTb PiIBHAHHA peakLii MidX enekTponiTamMmu B PO34MHi B MOJIEKYNSP-
Hil1, MOBHIN i CKOPOYeHiN MOoHHKX dopmax, ae ue moxnmeo: a) FeCl, +
+ LIOH —; 6) Ca(NO,), + Na,CO,—; B) BaCl, + K,CO, —; r) Na,SO, +
+HCI —; r) HNO_ + KOH —.

3. Hanuwite MONeKynsipHi PiBHAHHS, WO BiAMNOBIAAIOTL NOAAHUM MOHHO-
MOMEKYNSIPHUM: @) Zn?* + S2” =ZnSY; 6) Fe? +20H = Fe(OH),; B) H*+
+ OH™ = H,0; r) MgCO, + 2H* = Mg + CO,™+ H,0; r) Ca* + CO’ =
= CaCO,l; n) 2H* + S = H,S™; e) Al(OH), + 3H* = Al** + 3H,0.



§ 12. Peakuiji 06MiHY MixX po34MHamMu enekTponiTiB...

4. Hanuwite MONAEKYNSAPHI Ta MOHHO-MONEKYNSPHI PIBHAHHSA peakLuin Mix
nonapHo B3SITMMM pevyoBMHaAMU: a) cynbdaTtHa kucnoTa i 6apili rigpo-
kewa; 6) kanin rigpokeung, i depym(lll) xnopwua; B) HATPIA cynbdiT i xno-
puaHa kucnota; r) kynpym(ll) rigpokcmp, i HiTpaTHa kucnoTa; r) 6apii
HiTpaT i HaTpiin cynbdarT; a) kanbLiii kapboHaT i cynbdaTHa kucnoTa.

5. Hanuwite MonekynsapHi Ta MOHHO-MOJIEKYNAPHI PIBHAHHA peakLin
3a nogaHnmMmuy cxemamu. HasgiTb peqoBuHM abo MoHKW, NoaaHi KONbopPO-
BUMU fiTepamm (A, 6%, B): a) A + 2H" — Cr* + 2H,0; 6) SO§’ + 26" >
— 80,1 +H,0; B) Zn* + 2B" — Zn(OH,){.

6. [lo po3unHy 6apiii rigpokcuay macoto 34,2 r 3 MacoBOO YaCTKOIO Jyry
0,1 ponunn po34mH cynbdaTHOI KMCNOTM OO0 MOBHOI HenTpanisauii.
O6GuncniTb Macy yTBOPEHOro ocapy.

7. [o po3uvHy HaTtpili kapboHaTy macoto 318 r 3 MacoBOIO YaCTKOW cofi
20 % ponunm po34mMH HITPaATHOI KMcnoTn. OBumcnite 06’eM ragy (H. y.),
LLLO BMAOIIMBCA Nif Yac peakLiii.

) Y IpakTuyna po6ora 1

Peakuii AOHHOro OOMiHY MDK enekTponitTamMu y BOOAHUX
pO34YnHax

BukoHaBLIM L0 NpakTU4Hy poBOTY, BU 3MOXETE:

* 3aKpinumu eminms i Habymu HABUYOK CAMOCTIITHO BUKOHYBATH
JOCJIiIA, 10 XapaKTepu3yloTh peakilii OHHOTro 06MiHy MixK
€JIEKTPOJIiTaMU Y BOJIHUX PO3UYMHAX;

* cnocmepizamu BUTIAAKKW 1epebiry XiMidHUX peakIiii Mix eJek-
TPOJIiTaM¥ Yy BOAHUX PO34YMHAX;

* Habymu NPaKTHIHUX YMiHb POOOTH 3 PEYOBHHAMHE i 00JIaIHAHHSIM;

* pobumu eucrosku PO HaOyTi BMiHHS i1 HABUYKH.

' IToBTopiTh NMpaBwiIa O€3MEKH I1i/] Yac POOOTH 3 pEYOBHHAMH, JTA00-

e PATOPHHUM IOCY/IOM i IPWJIA/ISIM Ta CyBOPO JOTPUMYHTECH iX.

Mema nipakTaHOi poOOTH — 3aKPINUTH HA MPAKTHIN 3HAHHS MPO
nepebir peaxiiii WOHHOrO OOMIHY MiK €JeKTPOJiTAMU B PO3YMHAX
i HabyTu BMiHHSI CaMOCTIiHO BMKOHYBATH 3allPONOHOBaHI 3aBIaHH,
POGUTH Bi/ITIOBIIHI BUCHOBKH.

I sapianm

3asdanns 1. IlpoBeniTh peakilii HOHHOTO OOMIHY MiK TTOTIAPHO B3s1-
TUMU PO3UYMHAMM €JEKTPOJIiTIB. YKaXiTh O3HaKW, SIKi CBig4aTh, IO
peakiiii BizOymcst Mijk: a) HaTpill KapOOHATOM i HITPATHOIO KUCJIOTOIO;
6) Gapiit xiopuaoM i Kastiii cysibdaroM; B) HATPill TiAPOKCUIOM i CyJib-
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(hatrOIO KUCTOTOTO. HanumriTs MostekysApHi, TOBHI Ta CKOpoYeHi HoHHi
PiBHSHHS peakiiiil.

3asdanns 2. [lo6ynpTe HEPO3UMHHY OCHOBY PEAKINieio 0OMiHy, Heli-
Tpasisyiite ii XJIOPUHOIO KUCJA0TOI0. HanuumiTh piBHAHHSA peakiliii y
MOJIEKYJIAPHIN i HOHHO-MOJIEKYIAPHiN (hopmax.

II eapianm

3asdanns 1. Ilposenith peakitii HOHHOro 0OMiHY MiK TOIIAPHO B3sI-
TUMHU PO3UMHAMU €JIEKTPOJIITIB. YKaXiTh O3HaKH, SIKi CBijuaTb, 110
peaxitii BiOy mcst Mixk: a) Kasiil cyabhiToM i XJOPUAHOI KUCIOTOIO;
6) kynpym(IT) cysbdaTom i HATPiil riAPOKCUIOM; B) CYIb(HATHOI KIC-
JIOTOIO Ta KaJiii rizpokcumom. HanmumriTs MOJIeKyIApHIi, TTOBHI Ta CKO-
poueHi OHHI PiBHSIHHS peakIliii.

3asdanns 2. J1obybTe HEPOZUNHHY OCHOBY PEAKINi€lo 0OMiHy, Heli-
Tpamisyiite ii cyabdarHoo KucaoTo. HanumriTe piBHIHHS peakitiii y
MOJIEKYJIAPHIill i HOHHO-MOJEKYIIApHill (hopmax.

3asdanns 3. TIpoBeniTh peaxiiii, 10 BiAMOBIAal0TH HOHHO- MOJIeKy-
JApHUM piBHsAHHAM: a) Mg? + CO; = MgCO, d; 6) Ba? + Si0; =
= BaSiO, J. Hanmmiits MosleKyIspHi piBHSAHHS peakiiii.

IIT sapianm

3asdanns 1. TlpoBenith peakitii HOHHOro 0OMiHY MiK TIOTIAPHO B3sI-
TUMHU PO3UYMHAMU €JIEKTPOJITIB. YKaXiThb O3HaKHW, SIKi CBij4yaTb, 10
peaxiiii BizOyucs Mixk: a) kamiil kapOOHATOM i XJTOPHUIHOIO KUCIOTOIO;
6) Harpiit cybdimoM i cyrbdhaTHO KUCIOTOIO; B) aloMiHiil cysbdha-
TOM i HATPill TIIPOKCUIOM; T') MaTHIil TiPOKCUIOM i CyIb(haTHOIO KUC-
JIOTOIO; T') KUCJIOTOIO Ta IyToM. HamutimiTe MOJIEKYISIPHI, TOBHI 11 CKOPO-
yeHi HOHHI PIBHSAHHS peakiliii.

3asoanns 2. J[1oOybTe HEPOZUNHHY OCHOBY PEAKINi€0 0OMiHY, Heli-
Tpamisyiite ii cyabdarHoo kuciaotow. HanumriTe piBHIHHS peakitiii y
MOJIEKYJIIPHIil i HOHHO-MOJEKYIIpHill (hopmax.

3asdanns 3. TIposemiTh peaKui'l' 1[0 BiIIIOBiIAaI0Th cxeMaM: a) A?" +
+S03 — ZnSO,4; 6) Ba> + SO — BaSO,4; 5) MgCO, + B = Mg* +
+ CO, T+ H,O. HaHI/IHllTI) MOJIEKYJISIPHi plBHSIHHH peaxkiii. HasBiTh
‘{aCTI/IHKI/I, HOI[aHI KoJIbopoBuMU JiiTepamu (A", B).

PesysibTaTii OC/I/IKEHb 3alUIIITh Y TAOJUINO B 30HIATI JJIst TIPaK-
TUYHUX POBIT i 3pobiTh 3arajbHIil BUCHOBOK (0u8. 3pasox mabauui na
c. 75 niopyunuxa).

CdopmysmiofiTe BUCHOBOK TPO Te, AKAX MPAKTUYHUX YMiHb BU
HaOyJIM B TIPOIECi BUKOHAHHS PAKTUYHOT poOOTH. 3a3HauTe, siKe 3Ha-
YeHHs1 BOHU MAlOTh OCOOUCTO JIJIsT Bac.
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§ 13. BusiBneHHs B pO34MHi rigpoKCua-ioHiB Ta MOHIB NaporeHy

") ) § 13. BUSABJIEHHS B PO3YUHI TTJIPOKCH/I-IOHIB
1 FIOHIB I'JIPOTEHY. SIKICHI PEAKIIIT TA IX 3ACTOCYBAHHSI

L OnaHyBaBLUM MaTepian naparpada, Bu 3MOXETE:

* 3Hamu AKiCHI peakilii Ha aHiOHU, 32 AKMMU iX BUABILAIOTH Y PO3-
YMHAX eJIEKTPOJIITIB;

* noscH06amu SIKiCHI peakiiii, 03HaKu iX mepebiry;

* Hasodumu npuxiadu PiBHSIHb peakiliii Ha SIKiCHe BU3HAYEHHS
B PO3YMHAX: XJIOPU/-iOHIB, OPOMI/I-iOHIB, HoAUA-I0HIB, Cy/bdart-
ionis, oprodocdar-ionis, kKapboHaT-i0HIB;

* guKoHysamu npakmuyino JaOOPATOPHI MOCTIM HAa BUSBJEHHS
ionis Tigporeny, XJI0pua-ioHiB, GPOMII-iOHIB, HOAUA-IOHIB, CYJIb-
(at-ionis, oprodocdar-ioHis, KapbOHAT-IOHIB y PO3YMHAX.

AxicHi peakiiii Ta iX BAKOPUCTAHHS JAOCTIIKY€E€ AHAMIMUMHA XiMist —
HayKa, sIka BUBYA€ METOJM BU3HAYEHHSI SIKICHOIO i KiJIbKiCHOTO CKJIamy
pevoBUH. SHAHHS MPO SIKICHUIT aHaJIi3 i BMiHHS MMPAKTHUYHO HOT0 3aCTOCY-
BaTH JIalOTh 3MOTY BUSBUTH, SIKi XiMiUHi ejleMeHTH, HOHU UM MOJIEKYJIN
BXOJATD /10 CKJIQLy JOCJIiIPKYBAHOI PEYOBUHM.

3acTocyBaHHS METOJIiB aHAITHMYHOI XiMil BaKJIUBe IS 0araTbox
rajayseii HayKH, TeXHiKM Ta BAPOOHUITBA. IX IHUPOKO BUKOPUCTOBYIOTh
y XiMiuHMX, GiOXIMIYHMX, CaHiTApHO-TIri€HIYHMX, KOHTPOJbHO-aHAJIi-
TUYHUX J1ab0PaTOPisX /Il BU3HAYEHHS SIKOCTi XapuoBUX TIPOAYKTIB,
KOCMETUYHOI TPOAYKILii, BOAM, YUCTOTHU IOBITPsA, XIMIiYHOTIO CKJIaLy
IpyHTY. Y KJIHIYHUX JTaO0PaTOPisiX 3/iCHIOITHh aHAIi31 KPOBI, MIIyH-
KOBOI'O COKY, Ce4i TOIIO /IS JIiarHOCTyBaHHs CTaHy OpraHisMy, BUSIB-
JICHH$I 3aXBOPIOBAHb.

PevoBunu, ski HasexkaTh 10 €JIEKTPOJIITIB, 3/1e6iJIBITIOTO MiCTITh y
CBOEMY CKJIQJL:

kaTionu [igporeny i aHIOHM KUCJIOTHUX 3aJIUIIKIB (KUCIOTH);

KaTiOHW MeTaJiYHUX eJIEMEHTIB i ripokcu/i-ioHiB (OCHOBN);

KaTiOHW MeTaJiuHUX eJEeMEHTIB W aHiOHM KUCJIOTHUX 3aJUIIKIiB
(couri).

Tomy BaxXJIMBO BMIiTH BUSIBJISITU B IXHBOMY CKJIa/Ii KATiOHU 1 aHIOHU.
OTsKe, HABYIMOCST BUSIBJISITH HANIIOIIMPEHiIi aHiOHN.

BUWSIBNEHHS B PO34MHI TAPOKCUA-IOHIB TA WOHIB TpPoredy. Bu-
BYAIOUN KJIACH HEOPTAHIYHWX CIOJIYK, 30KPeMa KHCJIOTH Ta COJIi, BU
Ji3HAMMCS, K X MOYKHA BUSIBUTH CEPe/l iHITNX PEYOBUH 32 JIOTIOMOTOTO
inpukatopiB. Kpim Toro, y § 11 nmosicHeHo, Ik BU3HAUYUTHU CEPENLOBUIIE
PO3UYNHY 32 J0IIOMOIOI0 iHAMKATOPIB (Oue. maon. 6, c. 67).
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@ Tema 1. Po34yuHu

BuSIBNEHHA B PO34MHI XJIOPUA-IOHIB. XJIOpU-
ioHM HasABHI B PO3YNHAX CUJIbHUX €JIEKTPOJIITIB, 10
AKNX HAJIEKUTD XJIOPUIHA KUCJIOTaA Ta ii COUIl.

[TpoanasizyBaBiy gaaHi TabJUI POSYMHHOCTI
(Ous. Opyeuii popsau,), MoKHA 3pOOUTH BUCHOBOK,
mo Bci xyopuau, 3a BUHATKOM aprentym(l) i
wrioMGym(11) xmopuiiB, € 100pe PO3YNHHUMU Y
BOZi criostykamu. ToMy BUSIBUTH XJIOPU/I-aHIOHU B
PO34YMHI MOXKHaA 3a JOINOMOIOI0 PEYOBMHHU, SIKa
3/aTHA 3B’A3aTH iX 3 YTBOPEHHAM OCaJYy.

Jls1 BUSIBJIEHHSI XJIOPW/I-QHIOHIB Y PO34MHAX
BUKOPUCTOBYIOTH po3und aprentym(l) mitpary. [lin

Puc. 39. fxicna Yac JI0JIMBAHHSI PO3UMHY I[i€] PEYOBUHM JI0 €IeKTPO-
peariis JHTY, IKUH MICTUTD XJIOPUI-aHiOHM, BUTIaa€ Ot

fa xopmiion cuprucTHii ocax apreatym(1) xmopumy (puc. 39).

Takuii ocaji He pO3YMHAETHCA B HiTpaTHiN kucsaoTi. 1le nae mijacraBu
CTBEP/UKYyBaTH, IO BUABUTH XJOPUI-IOHM MOKHA 3a JOMOMOTOIO
aprearym(l) mitpary, axknii y pozunni MicTuTh Kationn Aprentymy Ag’.
Came BOHU, B3aEMOJITOUN 3 XJIOPUI-aHiOHOM, YTBOPIOIOTH OCA/I.

Ort:xe, peakTUBOM Ha XJT0pu/i-ionn € Katiorn Ag™. Taky peaxitito Ha3n-
BalOTb AKICHO10.

Jlist iATBEp/KEHHST 3a3HAYEHOTO BUIIE TIPOBEAEMO JTabopaTOpHUil
JocCig 5.

ﬂ JlaGopaTopHuii qocia 5

BuaeneHHs xnopua-ioHIB y pO34uHi

o

apreatym(I) HirpaToM i iHIIMMH peYOBHUHAMHU Ta CYBOPO
IoTpuMyiiTecs ix.

' IToBTopiTh NpaBuia 6e3neKH MmiA Yac POOOTH 3 KHCIOTAMH,
[ ]

3asdanns. JlochiiTh, Y1 BXOAATD /10 CKJIALY XJOPUIHOI KUCJIOTH,
HaTpiil i Gapiii x;ropuiB xmopua-ionn. Hanmumrite MOJIEKyYJISIPHI, TOBHI
Ta CKOpOYeHi HOHHI PiBHAHHS peakiliil. 3po6iTh BUCHOBKH 3 BAIlIKX CIIO-
CTEPEKEHb.

Jocnio 1. Hanwiite B npobipKy XJI0puAHY KHUCIOTYy 00’eMoM 1,5—
2 M1, fofanTe Kimbka kpamenab posunny apreatym(l) mitpary. 11lo cro-
crepiraere?

Jocnio 2. Hanuiite y aBi npobipku po3urHu HaTpiii i Gapiii xiaopu-
1iB 06’emMoM 10 1,5—2 MuI i B KOJKHY 3 HUX J[0/IaiiTe 110 KiJlbKa KpareJsib
posunny apreatym(l) mitpary. Illo crioctepiraere?
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PesynbTaTi CriocrepesxkeHb 3amuiliTh \
y TabsuIio B poOOYOMY 301IUTI (0us. 3pa-
30K mabauyi na c. 75 niopyunuxa).
CdhopmymioiiTe 3araTbHNIN BUCHOBOK. |

BugBNEHHA B PO34YMHI EBPOMIA- |
nopmp-ionie. Aprentym(l) miTpar € peax-
TUBOM Ha GpoMmiJ- i Homaua-ionn. JKio 1o
COJIi, 1[0 MiCTUTD 6pOMiJ_[-aHiOH, JOJINTH

2 4

posuna aprentym(l) miTpary, To Bunamae Pucbiggg:ma P”C'pgkﬁ;iwa
6utiro-xoBTHIT ocan AgBr (puc. 40). Ha GpoMiZ-  Ha fiomi-ion

Axio sk goauTh el caMuil peakTuB aHioH
JI0 PO3UMHY MOJIULY, TO BUIIQ/IAE€ KOBTUI
ocan Agl (puc. 41).

3anuIeMo MOJIEKY/ISIPHI PiBHAHHS PEaKIIiit:

KBr + AgNO, = AgBrl + KNO,;
Nal + AgNO, = Agl{ + NaNO,.

JocmimMo ommcani peakiiii i yac MPOBEAEHHsST JabOPATOPHIX
nocigiB 61 7.

N JlaGoparopHi gocaiau 6, 7
BusasneHHsa 6pomig- i ogua-ioHIiB y po3uunHi

3asdanns. JlocaimgiTh HAABHICTD 6pOMiI[- i Honu-ioHiB y po3unHax
Bi/INIOBiIHO HATPiit GpoMminy Ta Kaiil fomuay. HamuiriTe MoJIeKyIspHi,
MOBHI Ta CKOpOYeHi HOHHI PIBHAHHS peakifiil. 3po6iTh BUCHOBKHU 3
BaIlTUX CIOCTEPEKEHD.

Jlocnio 1. Hanuiite B npobipky pos3uwH Hatpiil Gpomiay 00’eMom
1,5—2 mu1, fopaiite Kisibka kparnesb podunny aprearym(1) mitpary. o
criocTepiraere?

Jocnio 2. Hanuiire B poGipKy po3unH Kastiil ioaumay o6’emom 1,5—
2 M, fomaiiTe KiibKa kparenb pozunny apreatym(1) mitpaty. [llo cmo-
crepiraere?

Pesyibrar crioctepekeHb 3alUImiTh y TaOIHI0 B PobOYOMY
3omuTi (Jus. 3pazok mabauui na c. 75 niopyunuxa). Chopmymioiite
3arajJbHU BUCHOBOK.

PesysibraTut 1abopaTopHUX JOCTIAIB 5, 6, 7 M0BEIH, 110 PEAKTHUBOM
Ha rajIoTeHiI-ionu € kamion Aprenmymy Ag”, AK1ii BXOAUTD /10 CKIALY
aprentym(1) HiTpary.
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Mpuraparnte SIKICHy peakLito Ha cynbdaTHy Kuc-
w NoTy Ta cynbdaTu.

BUWSIBNIEHHS CYNb®AT-IOHIB ¥ PO34MHI. SIKIIO B
PO3YMH, SKIH MiCTUTB CyJIb(aT-ioHU, TOTUTH PO3-
yuH OGapiii rigpokcuay abo Oapiii xjopumy, TO
Bunajgae OiIui, HEPO3YMHHUN Yy HiTpaTHIN Kuc-
JoTi ocaz Gapiii cysnbdary (puc. 42).

OTrKe, peaKTUBOM Ha CyJib(aT-aHioH € Kamion

Bapiio Ba®".
106 ymeBHUTHCST B 1IHOMY, TIPOBELEMO J1abo-
paropuuii gocin 8. Puc. 42. SIxicHa
peaxitist Ha cymibdar-
anion

N JlaGoparopHwuii gocia 8
BuaeneHHs cynbdaT-iOHIB Y PO34YUHI

' IToBTOpiTH MpaBuia Ge3neKu mix yac podOTH i3 CyIb(ATHO
e KHUCJIOTOIO ii CYyBOPO JIOTpUMYyiiTeCH iX.

3asdanns. JlocHifiTh HAABHICTD cysibdaT-ioHiB y po3unHax BijIo-
BimHO cyJsibdaTHOI KucaoTH, HaTpiil cyabdary it pepym(1l) cynndary.
Hanuurite MOJIEeKyJISIpHi, TOBHI Ta CKOPOUYEHi OHHI PiBHSHHS peakIlii,
3p0o06iTh BUCHOBKH 3 BAIlIUX CIIOCTEPEKEHD.

locnio 1. Hanmmiite B ipo6ipKy po3uuH CyJibhaTHOT KUCJOTH 06’ €EMOM
2-2,5 M1, loJiriite TPUOJIU3HO TaKy camy TOPI0 Po3unHy Oapiii Xj1o-
puny. Illo crioctepiraere?

Jlocnio 2. Hanuiite B po6ipKy po3duH HaTpiil cysibharty 06’'eMom
2—3 mu1, osmiite po3unt Gapiii rizpokcuy. Ilo crocrepiraere?

Jocrio 3. Hanwmiite B 1pobipky posuyuH
depym(Il) cynabdary ob’emom 2-3 miI, gosuiite
TaKy camy MopIio posuuny OGapiit xmopuuay. Ilo
criocTepiraere?

Pesynbratu  crnocrtepexkeHb 3amuIIiTH Y
TabJIMII0 B POOOYOMY 30IIHTI (U8. 3pasox mabiuui
na c. 75 niopyunuxa). ChopmyroiTe 3araabHUI
BHCHOBOK.

BUSBNEHHS OPTO®OC®HAT-IOHIB Y PO34MHI.
Oprodocdar-ionn BXoagaTh A0 CKIamy oprodoc-
peaki daTHOI KMCIOTH Ta cepeaHix COJ{eI‘?I 1miel KHCJIOTH.
54 oprodocdar-iox dxmo B posunn oprodocdatHoi Kucaotu abo ii

Puc. 43. Skicna
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§ 13. BusiBneHHs B pO34MHI rigpoKCua-ioHiB Ta MOHIB NaporeHy

posunHHOI coti ot po3ynH aprentyMm(l) miTpaty, TO BUNazae xKoB-
tuii ocaz aprearym(l) oprodocdary (puc. 43).

Optodocdarna Kucaora H3P04, SK BaM Y:Ke BiZIloMO, JIMCOIIiIO€
CTYNiHYACTO 3 YTBOPEHHsAM auriaporeHopropocdar-ionis H,PO,
rigporenoprodocdar-ionis HPO] it oprodocdar-ionis PO; . Tomy
MOJIEKYJISIPHI PiBHSHHS peakilii B3aeMO/Iii 1i€i KUCJIOTH 3 PO3YNHOM
aprentyMm(I) HiTpaTy MOXHA TIOZIATU TaK:

H,PO, + AgNO, = AgH,PO, + HNO,;
AgH,PO, + AgNO, = Ag,HPO, + HNO,;
Ag,HPO, + AgNO, = Ag,PO, + HNO,.
CymapHe piBHSIHHS:
H,PO, + 3AgNO, = Ag,PO,J + 3HNO,,

. 3— .
OT:xe, peaktuBoM Ha aHioH POy € xamion Aprenmymy Ag*.
[TTo6 migTBepauTH HasiBHICTH OpTOdochaT-iOHIB y PO3UMHi, TPOBE-
neMo jrabopaTopHuii gocin 9.

N JlaGoparopuuii gocia 9
BusiBneHHs optodpocdart-ioHiB y pO3UUHI

' IToBTOpiTh NMpaBHia O€3MEKH MiJi 4ac POOOTH 3 KHCJIOTaMHU
o it aprenrym(I) xnmopuznom i cyBopo norpumyiirecs ix.

3asdanns. Jlocainite HasBHICTH opTodochaT-ioHIB y po3drHax Biji-
nmoBizHO opTodocdaTHoi KuMcaoTH i HaTpii oprodocdary. Hamn-
UIiTh MOJIEKYJISIPHI, IOBHI Ta CKOpPOYeHi HOHHI piBHAHHS peakliiii, 3po-
6iTh BUCHOBKH 3 BaIllUX CIIOCTEPEKEHD.

Hocnio 1. Hanumiite B npobGipky posunH opTodocdaTHOi KUCIOTH
o6’emom 2—3 mu1, rofaiite kparisimu po3unt apreatym(l) mitpary. I1lo
criocTepiraere?

Jlocrio 2. Hanwmiite B 1pobipKy pos3uuH Hatpiii oprodocdary
o6’emom 2—-3 mut, ogaiite g0 Hhoro posunn aprentym(l) mitpary. I1lo
criocTepiraere?

PesysibraTit criocTepekeHb 3aluimiTh y TabJMII0 B POOOIOMY
3omuTi (Jus. 3pazox mabauui na c. 75 niopyunuxa). Chopmymoiite
3araJlbHNUI BUCHOBOK.

BUSBEHHSI KAPEOHAT-IOHIB ¥ PO34uHI. KapOoHatu — coui Kap6o-
HATHOI KMCJOTH, SKi IePEeBaKHO € HEPOZUUHHUMU Y BO/II.
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@ Tema 1. PO34nHun

Cepen xap6oHaTiB po3unHHEMHU € amoHiii kapbonar (NH,) 2CO
Hatpiit kap6onat Na,CO, i kamiit Kap60HaT K,CO,. /lna ix /mcoulauu
BJIACTUBO yTBOpIOBaTI/I KaTlOHI/I NH,, Na*i K* I71 aHIOHI/I CO; .

Yci kapboHaTH, PO3UUHHI Ta HEPO3UUHHI Y BOJ, pearyoTh 3 KUC-
JoTamu. Pe3ynbpTaToM TakMX peakiliii € HOBi coJti 1 yTBOpeHHS HeCTi-
KOT KapOOHATHOT KUCJIOTH, IKa Po3KIagacTbest Ha kKapoon(IV) oken i
Bony. PeakiIlisi cynipoBO/IXKY€ETHCS BUJIIJIEHHAM BEJUKOI KiJIbKOCTI Tasy,
10 TIOIOHE /10 «3aKUTTAHHSI»:

BaCO, + 2HNO, = Ba(NO,), + H,O + COZT;

BaCO, + 2H* + 2NO, = Ba*> + 2NO, + H,0 + CO,T;

BaCO, + 2H* = Ba** + H,0 + CO,T.

. 2- . .
Orxe, peaktuBoM Ha anion CO3 € xamion I'idpozeny H*.

‘B Hanuwite camocTiiiHO piBHSAAHHA peakuii B3aemogii HaTpin kapboHaTty

3 XN0pMNAOHOK0 KNCNOTOHO.

N Jla6oparopuwuii gocix 10

BusBneHHqa kapOOHaT-iOHIB y PO34UHI

3aedanns. JlochigiTh HagBHICTh KapOOHAT-iOHIB y PO3YMHAX Bifllo-
BifHO HaTpiil i Kamifi kap6oHaTiB. HamuimiTh MOJEKYJSpHi, MMTOBHI
Ta CKOPOYeHi HOHHI piBHSAHHS peakiiiii, 3po6iTh BUCHOBKHU 3 BAIIMX CIIO-
CTEPEIKEHD.

Jocrio 1. Hamwiite B npoGipKy po3urH Hatpiil kKapboHaty 00’eMoM
3 mur, yske 0bepeskHO JosmiiTe po3urH HiTpaTHOi kucaoru. I11o criocre-
piraere?

Jocnio 2. Hanuiite B 1pobipKy pos3umH KaJjiii kapboHaTy 06’eMoM
3 M1, mosuiiTe po3yuH cyabdarnoi kucaotu. Io croctepiraere?

PesysbraTit CcriocTepekeHb 3aluImiTh y TaOIHIo B PoGOYOMY
3omuTi (Jus. 3pasox mabauui na c. 75 niopyunuxa).

3pobiTh 3araybHIiT BUCHOBOK TIPO T€, SIK MOKHA JOBECTH HASIBHICTD
KapOOHAT-iOHIB y PO3UMHAX.

[TepeBipTe pe3ynbTaTi CBOIX AOC/IIKEHb, CKOPUCTABIINCH MAOu-
uer 8.

Teopernuni 3HAHHS PO SIKiCHI peakilii 3aCTOCOBYIOTh Ha MPAKTHUII
B s1abopaTopisix mijf 4Yac po3B’s3yBaHHS €KCIIEPUMEHTAJbHUX 3a/ad.
Crenudika ix moJsgrae B ToMy, IO TPU IIbOMY TIPOBOJSATH OCJIiIH,
30KpeMa BU3HAYAIOTh SIKICHUI CKJIaJl PEYOBHH, CIIOCOOM iX 100yBaHHS,
BUBYAIOTH XiMiUHi BJIaCTUBOCTI.
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@ Tema 1. PO34nHun

¥

1.

88

nrjicymMmoByY€MO BUBYEHE

MpUHUMIM Ta METOAM BU3HAYEHHS SKICHOIO M KiflbKICHOIO CKaay peyo-
BVIH BUBYA€E aHaMiTUYHa XiMmis.

PeuoBuHuK, aki HanexaTtb 00 enekTponiTie, 34e6iNbLIOro MiCTaTb Yy CBO-
emy cknagi: katioHn ligporeHy M aHioHM KUCAOTHUX 3asuLLIKIB (KMC-
NI0TW); KaTiOHW MeTaniYHUX eNeMeHTIB | TigpoKCuA-iOHIB (OCHOBN);
KaTiOHM METaNivYHMUX €EMEHTIB N aHIOHW KUCOTHUX 3aJINLLKIB (CONi).
SlkicHi peakuii — peakuii, 3a LONOMOrot0 AKX MOXHa BUABUTU KaTiOHWN
1 aHIOHM B cKNaai Ppe4OBUHMN.

Monu TigporeHy Ta rigpoKcua-ioHn B po34mHax enekTposiTis BUSBAS-
I0Tb 32 AOMNOMOrOI0 iHANKATOPIB.

PeakTtnBom Ha xnopua-, 6pomia-, noana-, optodpocdaTt-ioHn € kaTioH
Aprentymy Ag*, WO BXOOMTb OO0 ckiagy coni apreHtym(l) HiTparty.
Y pesynbrati BiANOBIOHWX peakLin yTBOPIOTLCA ocaaun: apreHtym(l)
xnopuay — OGiNMA CUPHUCTUIA, HEPOIYMHHUIA Yy HITPATHIA KMUCNOTI;
apreHTym(l) 6pominy — 6nino-xoBTuiA; apreHTtym(l) noamay n apreH-
TYyM(l) opTOodoCcdaTy — XOBTUIA.

PeaktnBoM Ha cynbdat-ioHn € kartioH Bapito Ba?*. Bunapae 6inuvii
ocaj, HEPO3UYMHHUM Y HITPATHIN KUCOTI.

PeakTBoM Ha kapboHaT-ioHM B po3unHax € katiouum lFigporeHy H*.

3AB/JAHHA JI/IA CAMOKOHTPOJIIO

Hannwite MONeKynspHi Ta MOHHI PIBHAHHA peakuin MiXX NonapHO B3S1-
Tmu pevosuHamu: a) BaCl, i AGNOQ,; 6) Mgl, i AgNO,; B) CaBr, i AQNO,;
r) Na,PO, i AgNO,; r) Ba(OH), i H,SO,; ) Na,CO, i HNO,.

[MOACHITb, K BUSIBUTU XNOPUA- | CynbdaT-iOHN B PO34MHAX MarHi xno-
puay n anoMiHin cynbdaty. HanuwiTe PiBHAHHA peakLii.
3anponoHyiite crnocid posnisHaBaHHA, AKUIM nependavae BUKOPUC-
TaHHSA SKICHUX peakLiii Ha aHioOHW: a) XNIOPUOHOI Ta CyNbdaTHOI KNCNOT;
6) conein xnopuaHoi Ta cynbdaTHOI KNCOT.

3anponoHyinTe cnoci® posnidHaBaHHA XIOPUAHOI 1 opTodocdaTHoi
KNCNOT 3a AOMNOMOrol0 OQHOro peakTuay. Hanuwwite PIBHAHHSA peakLii.
3anponoHyiiTe cnocib po3nisHaBaHHs Moauais i 6pomigis.

Ha posuuH HaTtpii 6pomigy macoto 51,5 r 3 mMacoBO 4acTkow coni
0,3 nogisinn po3umHom apreHTym(l) HiTpaTy A0 NOBHOI ix B3aemogii. O0-
YUCNITb Macy YTBOPEHOIr0 ocasy.

YHacnigok B3aemogji po34umHiB kanin nogmay n apreHtym(l) Hitpaty
BMNaB XOBTUIN ocag Macoto 4,7 r. O64mcniTb Macu Ta KinbKOCTi pe4OBUH
BUXIOHUX CMONYK.



§ 13. BusiBneHHs B pO34MHI rigpoKCua-ioHiB Ta MOHIB NaporeHy
[ ]

Gk

IIpakTuuHa po6ora 2

Po3B’i3yBaHHS eKCnepuMeHTasibHUX 3apay

BuvikoHaBLUM L0 NpakTU4HY PoOOTY, BU 3MOXETE:

* 3aKpinumu eminns i Habymu HABUYOK CAaMOCTIITHO BUKOHYBAaTH
JOCJIIA, BUKOPUCTOBYIOUM TCOPETUYHI 3HAHHA IIPO AKICHI peak-
1ii Ha kationu [iaporeny, rigpokcuI-, XJIOpu/I-, 6p0Mi,ZI-, nomn-,
cysbdar-, oprodocdat-, kKapboHaT-iOHY;

* cnocmepizamu 0O3HAKY 1epebiry sIKiCHUX peakIliii Ha aHiOHH;

* N0SCHIOBAMU PE3YJIbTATU CIIOCTEPEKEHD;

* Habymu NPaKTHIHUX YMiHb POOOTH 3 PEYOBHHAMHE i 00JIaIHAHHSIM;

* cKkradamu MOJIEKYJISIPHI Ta HOHHO-MOJIEKYJISIPDHI PiBHSHHS
peaxitiii;

* pobumu BUCHOBKU 3 TOCTIIKEHb.

IToBTOpiTH MpaBUia 0€3MEKU MiJ 4ac POOOTH 3 KUCIOTaMH,

apreatyM(I) niTpaTomM Ta iHIIUMH pevYOBHHAMH il CYBOPO
IoTpuMyiitecd ix.

o —=mD

Mema npakTuHOoi po6OTH — HABYMTHUCS PO3II3HABATH PEYOBMHH,
YCTAHOBJIIOBATY HASIBHICTh aHIOHIB 3a JOMOMOTOIO SKICHUX PeaKIliii,
HAOYyTH MPAKTUYHUX YMiHb i HABUYOK POOOTH 3 PEYOBUHAMMU.

BapianTu mpaktudHoi poOOTH IMOJaHi 3a 3POCTAHHSIM CKJIAIHOCTI
3aBJaHb 1 BiANIOBIAAIOTDH PI3HUM PiBHAM HABYAJIbHUX JOCATHEHDb VYHIB.

I sapianm

3asdanns 1. Y nBox npobipkax mij mudpaMu MiCTAThCS XJTOPUIHA
KUCJI0Ta 1 PO3YMH HATPill Timpokcumy. Busnaute excrepuMeHTaTIbHO
KOJKHY 3 IIX PedoBUH. 3p0OiTh BUCHOBKH.

3asdanmns 2. JloBeiTh, 1110 B pO3YMHi HATPill Opominy € anion Bpomy
Br . Hanumite piBHIHHS peakiiii B MOJIeKYJIIPHIN i HoHHIN dopmax.
3pobiTh BUCHOBOK.

3asdanns 3. TIposenith sIKicHy peakiliio Ha kapboHat-ioH. Hanuimith
PIBHSAHHS peakilii B MOJIEKYJISIPHiii i HoHHIN dopMax. 3pobiTh BUCHOBOK.

1I sapianm

3asdanns 1.'Y Tpbox 1mpobipkax 1 mudpamMu MiCTSITHCS PO3YUHI
HITPaTHOI, cy/Ib(haTHOI KUCIOT i Kastiil Tizpokenmy. Busnaure ekcrepn-
MEHTAJIBLHO KOKHY 3 IUX PEYOBUH. /e MOKJINBO, HAUINITD PiBHIAHHS
peaKIiii B MOJIEKYJISIPHIH i foHHIiT hopmax. 3pobiTh BUCHOBKH.

3asdanns 2. BUABITH 3a IOTIOMOTOIO SIKICHUX peakIlii, y sKiil i3 mpo-
6ipoK HastBHI PO3YMHY KaJIiil XJTOpHLy i Kasiii 6Gpomiay. Hamuurits pis-
HSIHHST PeakIfiil y MOJIEKYJISIpHili i HoHHil (hopmax. 3pobiTh BUCHOBOK.
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@ Tema 1. PO34nHun

3asdanns 3. Y npobipkax € po3unHM HATpill kKapOoHATy U HATPiil
optodocdary. Bugasite 3a 10TOMOTOIO IKiCHUX PEAKIIiH, ¥ IKiii i3 Tpo-
GipOK MiCTUTBCST KOJKHA 3 IIMX PeYoBUH. HanuriTe piBHAHHS peakitiil y
MOJIEKYJISIPHIH i HOHHI#T (hopmax. 3pobiTh BUCHOBOK.

I sapianm

3aedanns 1. 'Y Tpbox npobipkax 06e3 HalNUCiB MIiCTATHCS XJIO-
pUZHA KHUCJIOTa, PO3YMHU HATPill xsmopuay U Oapiit Tigpokcumy.
BusHaute ekcnepuMeHTAIbHO KOXHY 3 IIUX PeYOBUH. /le MOXKJINBO,
HAIUMITh PiBHAHHSA peakiiil y MoJekyJsipHiil i floHHil dopmax.
3po6iTh BUCHOBKHU.

3asoanns 2. BUsBiTh 32 JOMIOMOTOIO SIKICHUX PEaKIIiii, y SKiil i3 1mpo-
GIpOK MICTATBCSI PO3YMHU HATPill XJIOPULY, HATpiii Opomimy it HaTpiil
romuy. HarmmmmiTe piBHAHHA peakitiil y MosteKyJisIpHii i fionHii (hopmax.
3pobiTh BICHOBOK.

3asdanns 3. Y mpobipkax MiCTSITbCS PO3YMHU Kasiii kapOoHarty,
MarHiit cyabdary it oprodocdarnoi kucaotn. BugsiTs 3a 10m0MOTO0T0
AKICHMX peakiiiii, y skiil i3 mpo6ipok HasiBHa KOKHA 3 IIMX PEYOBUH.
Hanwmite piBHAHHSA peakiiiii y MOJEKyJsIpHii i HomuHili dopmax.
3po6iTh BUCHOBOK.

HABYAJIbHUW ITPOEKT

I. OOGepiTb camocTiliHO abo 3 [OMOMOrol0 BYUTENS TEMY HaBYaslbHOro
MPOEKTY 3 TUX, LLLO NOAAaHI H/XYeE.

EnekTponitv B cydacHuX akymynsiTopax.

BurotoBnieHHs pO34UHIB A1 HaAaHHSI MeANYHOI JOMOMOru.
JocnigxeHHs pH rpyHTiB NeBHOI MiCLLeBOCTI.

JocnimxkeHHs BrinBY KWCJIOTHOCTI Vi JIYKHOCTI I'PYHTIB Ha PO3BUTOK
POCJIVH.

JocnimxeHHss pH atmocgepHux onaaiB 1a iXHbOro BI/IMBY Ha PIi3HI
marepianav B AOBKIJII.

JocnigxeHHs: BacTUBOCTEV NPUPOLHUX IHANKATOPIB.

7. HocnigxeHHs pH cepenoBuLLa MmiHepasibHUX BOA YkpaiHu.

AN~

S

Il. BukoHanTe HaB4YaNbHUI MNPOEKT, CKOPUCTABLUUCL MOAAHOK HUXYe
NMoCNiAO0BHICTIO po6oTu.
1. BusHayre:
* HasBy, TUM NPOEKTY;
* KepiBHUKA, y4aCHUKIB NPOEKTY;
* MeTy I 3aBAaHHA NPOEKTY;
+ npobnemu, wo 6yayTb BUPILLYBATHUCS B MeXax NMpoekTy;
* O4iKyBaHi pe3ynbTaTn NPoeKTy.

2. CnnaHynTe eTanu peanisauii NPOEKTY (AiarHOCTUKO-KOHLENTYaNbHUM,
opraHisauinHun, NPaKTUYHNIA).

Ill. NpoBeaiTb Npe3eHTauilo NPoeKTy.
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[MoBTOPIOEMO 11 y3arasbHIOEMO TeMy 1 «Po34nHmM»

MMOBTOPIOEMO i1 Y3ATAJIBHIOEMO TEMY 1 «PO3YUHU»

AuncnepcHi cuctemmn — cucTemMu, WO CKIaAAI0TbCSA 3 ABOX YK BinbLue
PEYOBWH, e OfiHA 3 HUX Y NOAPIOHEHOMY CTaHi PiBHOMIPHO po3nogai-

JleHa cepef, YHaCTUHOK iHLIOI.

i

AvcnepcHa ¢pa3a —
Le noapibHeHa peyo-
BUHA.

i

AuvcnepcinHe cepegoBulye —
pe4vyoBUHA, Y AKi po3nogineHa

auncnepcHa ¢asa.

AuncnepcHi cuctemu (3a po3mMipom 4YaCTUHOK)

il |

!

Ipby6oancnepcHi KonoigHi po34nHn IcTUHHI pO34YnHN
PO3Mip YACTUHOK — PO3Mip YaCTUHOK — PO3Mip YaCTUHOK —
noHag, 100 Hm 1-100 Hm MeHLe 1 Hm

{

3oni — pigki ko-

NOiOHI PO34MHN.

Cycnensii — pBodasHi cuc-
TEMU, TBEPA| YACTUHKN SKUX PiB-
HOMIPHO PO3MOoAiNeHi MiX Mone-
Ky/amMu pigauvHun.

leni — xenatun-
HomnoAibHi apar-

Emynbcii — pBodasHi cnctemu,
y SKuX AMcnepcHol @asol Ta
OUCMEPCINHUM CepenoBULLEM €
PiOVHMN, O HE 3MILLYIOTLCS.

LTI HonHi
NAPHi

- . )

IMiHn — pBodasHi cuctemu, y aKmx
aucnepcHoio ¢asolo € rasu, a guc-
nepcinHMM  cepefoBulLEM  —
pignHa.

N /

Aepo3osii — paBodasHi cuctemu,
Y SIKUX AMCNEPCHOI0 pasolo € pianHa
abo TBepaa peyoBnHa, a ANCTIEPCIi-

JNINCTI Macu.

KHMM cepenoBnLemMm — rasu. j
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@ Tema 1. PO34nHun

PO34YMHHICTb — BNACTUBICTb PEYOBUH PO3YMHATUCS Y BOA abo B Byab-
SAKOMY iHLLOMY POYMHHUKY. BU3Ha4YaeTbCS Macoio pO3YMHEHOT PEHOBUHN,
sika 32 MEBHUX YMOB MOXE PO34YMHATUCS B PO3YMHHMKY Macoio 100 1.

KJNNACUDIKALIAA PEHOBUH
3A PO34YUHHICTIO

Manopo34unHHi

( YYHHUKN, WO BNJINBAIOTb HA PO3YUHHICTb PEYOBUH

il

1) NpMpoaa PO34YMHHUKA

2) Temneparypa;
3) arperaTtHuii cTaH pe4yo-
BUHUN

(on =)

Ta PO3YMHEHOI PEYOBUHM;

Ansa rasiB —
TemMnepaTtypa; TUCK

m

GiflblLEe KOMMOHEHTIB i NPOAYKTIB iXHbOI B3aEMO;i.

AKOro BioOyBaeTbCS:

Y

Po34MH — roMOreHHa CMCTeMa, LLLO CKI1IaIaeTbCS 3 BOX ab0 )

lMpouec po34ynHeHHs1 — Oi3NKO-XIMIYHUI NMpoLec, Nifg, Yac

!

U

PYMHYBaHHS CTPYK-
TYPU PO34YNHEHOI
PEYOBUHN 0O MOJIEKYI
ab0 NOHIB.

B32EMO/jisl yTBOPEHMX YACTMHOK 3 Yac-
TUHKaMM PO3YMHHMKA (SKLLO Le Boaa —
3 MoJiekynamu Boam). Baaemopisa yac-
TUHOK PEYOBUHU 3 MOJIEKYIaMK

BOAW — L€ rigpaTtauisa, a npoaykTn
rigpatauii — rigparoBaHi MoneKynn
ab6o oHu.




[MoBTOPIOEMO 11 y3arasbHIOEMO TeMy 1 «Po34nHmM»

KJITACUDIKALLIAA PEHOBUH

3A EJIEKTPOMPOBIAHICTIO PO34YUHIB

il

Enexktponitn —
PEYOBUHU, BOLHI PO34MHN
AKMx abo po3naBu NPOBO-
OSATb €NEKTPUYHUIA CTPYM

Heenekrponitn —
pPEeYoBUHN, BOOHI PO34YMHN
AKnx abo po3nnaBu He Npo-
BOASATb ENIEKTPUYHUA CTPYM

il

KNCNOTWU; OCHOBUA

(nyrn); coni

MOBITPS; KNCEHb;
asoT

EnexktponitnyHa gucouiayis — po3nag enekTponiTis
Ha MOHW Nif, Yac PO34YMHEHHS Y BOAI 260 pO3MniaBEHHS.

G(ncnom — enek- N
TponiTK, AKi 'y BOA-
HUX PO34YMHax ANCo-
LIIOIOTb Ha rigparto-

BaHi KaTioHu

il

OCHOBU — €NEKTPO-
NiTN, 9Ki'y BOAHNX PO3-
YMHaX ANCOLLIOTb

Ha rigpatoBaHi rigpo-
Kcung-aHioHu:

/Coni — eJ'IeKTDOJ'IiTVI,\
SKi Yy BOOHMX PO34YMHax
OMCOLLIIOIOTh Ha rigpa-

TOBaHi KaTioHn meTta-
JIIMHUX e/1IeMEHTIB

Figporeny: NaOH = Na*+ OH" I @aHiIOHUN KUCJIOTHUX
HCI 2 H +CI 3anuLIKiB:
AN N\ J NaCl = Na*+ CI"
J
4 ™

CTyniHb eneKTpoNiTUYHOI AncoLialii — BiOHOLIEHHS KiNbKOCTi Mone-
KyJ (pOPMYJIbHUX OAVHWL), L0 PO3NAJIUCH Ha MOHU, A0 3arasibHOi
KinIbKOCTi MOoniekys (POPMYJIbHUX OOMHNL) PO3YMHEHOT PEYOBUHU:

n (oucod.)

n (3arasbH.)

abo o=

n (gucod,.)

n (3arasbH.)

- 100 %




@ Tema 1. PO34nHun

E( ENEKTPOJIITU )ﬁl

CunbHi — Cnabki —
efIeKTPOoNiTK, CTYNiHb AucoujiaLi €N1eKTPOoNiTK, CTYNiHb AucoujiaLii
AKUX BUCOKUI: o~ 1, a6o 100 %. AKUX HN3bKUI: o~ 0,1-1 %.

NaCl, Na,SO,, Cal,, Cu(NO,), /OpraHqui KUCJIOTU: MOJIOYHA, R

i marxe Bci coni; aueTuncaniuMnosa, OLToBa,

NaOH, KOH, Ca(OH), ta iHwwi ackopbiHoBa Ta iHLLi;

nyru; HeopraHi4Hi kncnotu: H,CO,,

HCI, H,SO,, HNO,, HBr, HI, H,S, H,SiO,, HCIO, HNO,;

HCIO, — kncnotm rigpoKCnan MeTaniyHux enemMeHTIB
K(|<p|M Nnyrie) )

( Peakuji 06MiHy B pO34MHax eNeKTPONiTiB Ha31MBaOTb HOHHUMM. )

U

e N

YMoBu nepebiry peakuiii HOHHOro o6MiHy

HaaBHICTb Y pO34MHi MOHIB (PISHOMMEHHO 3aPSIXKEHNX) — OCHOB-

Ha yMOBa ix B3aemogii. BinbyBaloTbCs peakLii y BUNaaKy, KOu:

1) yTBOpIOETLCA BoAa abo iHLWa ManoaMCcoL;iioBaHa PeyoBUHA;

2) Bynagae ocag — HEPO3YMHHWUA abo Manopo34MHHUIA NPo-
OYKT peakduii;

3) BUAINAETHCA ras.

lMoka3Huk pH — Benn4MHa, WO XapakTepu3ye KOHLEHTPALLI0
MOHiIB NaporeHy B po34mHi

1! ! U

cepenoBuLLe CeQeﬂOBMme cepenosuLLe
KWUCJIOTHE HeuTpanbHe nyXxHe
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» § 14. KIACUDIKAIIA XIMIYHUX PEAKIIIN 3A KIJIBKICTIO
TA CKJIAZIOM PEATEHTIB I ITIPOJIVKTIB PEAKIIIi1

OnanyBaBLUM MaTepian naparpada, Bn 3MOXeTe:

* Hasueamu O3HAKW Kiaacudikallii XiMiuHUX peakIiii; TUIHM XimMig-
HUX peakIliif, KIacu(ikoBaHUX 32 3MiHOIO KiJTbKOCTI Ta CKJAIY
peareHTiB i TPOAYKTIB peaKIliii;

* pospisnsamu O3HAKW KJiacudikallii; peakiiii CHoJy4eHHS, PO3-
KJIaLy, 3aMillleHHsI il OOMiHY;

* xapaxmepu3dyseamu XiMiuHi peakilii pisHUX TUIIIB;

* HasoOUmMU NPUKAAOU XIMIYHIX PEaKIill Pi3HUX TUIIIB;

* ckaadamu pieHsHms Peakiliil pisHUX THITIB.

O3HAKM KITACUDIKALLIT XIMIYHUX PEAKLIA. Y 7—8 Kiacax BU O3HAOMU-
JINCST 3 BEJIMKOIO KiJBKICTIO XiMIUHUX PeakIliii, 1o Bi[L6yBaIOTbCH 3a
3BUYaAliHUX ab0 BiAMOBiAHUX U1 IXHBOTO Hepe6iry yMOB. BuBuenns
TeMu «XiMiuHi peakitii» 10moMosKe BaM YIOPSIAKYBATH CBOI 3HAHHS TTPO
peakiiii Ha OCHOBI O3HaK, 3a IKUMU BOHM 00’€/IHaHi B rpynu (puc. 44).

/- ~ . . B R . .
Mpuraparite, AKi TUNK XiMIYHUX PeakLiit y>e BaM Bigomi.
(@]

( O3HAKU KJIACUDIKALIT XIMIYHUX PEAKLLIA
3MiHa KiNbKOCTi 3MiHa cTyneHiB TennoBun Hanpsim
Ta cknany OKVICHEHHS edeKT XiMIYHNX nepeGiry

peareHTiB i Ipo- €eJIEMEHTIB, O peakuiji

LYKTiB peakLin BXOOATb [0
cknazy peqyoBuH

Puc. 44. Oznaxu kaacudikariii XiMivHIX peaxiiiit



@ Tema 2. XimiyHi peakduii

Tunn XIMIMHUX PEAKLIA 3A O3HAKOIO KUIbKOCTI TA CKJIALY PEATEHTIB
I IPOAYKTIB PEAKLIIT. 3aJIeKHO Bi/l TOTO, IKi PEYOBUHM BCTYTIAIOTH Y peak-
110 Ta SIKi yTBOPIOIOTRCS THi/T Yac ii mepebiry, XiMiuHi peakIii moiisioTh
Ha peakllii CroJyYeH s, PO3KJIaLy, 3aMillleHHsT i OOMiHYy.

PEAKWIT cnonyyeHHa. Y peaxiiii CIOTy4YeHHS BCTYMAIOTH IPOCTI
Ta CKJIA/IHi PEYOBUHM 3 YTBOPEHHAM O/Hi€T CKIIaHOi peuoBUHN. Bam yxe
Bi/IOMO, IO MeTa/¥ IPOSIBJIAIOTL 3/[ATHICTh pearyBaTH 3 HeMeTaslaMMu.
Pe3yibTaToM TakKX peakiiiii € yrBopeHHs OKcuzIiB abo coseil. [ToBropumo
Peaxirii CroIydeHHs 3 JOMOMOTOIO IEMOHCTPAIiHUX AOCTiTiB.

Hocnio 1. Bsacmodis saniza is cipkoio. 3MimaeMo
y (apdoposiii yarili MopomioKk 3aiza i MOpoIoK
cipku B MacoBOMY cIiiBBifiHOIeHHi 7 : 4. Harpiemo
iX y moaym’i ciiupTiBKH /10 1ovyatky peakitii. [lasri
BOHA BiZI0YBA€THCsI CAMOBLJIBHO 3 BUJIIIEHHSIM TeTLIA.
Ilicast oxonomKkeHHsT YTBOPIOETHCST HOBA PEUOBHHA
dbepym(I1) cynndin (puc. 45).

PiBusinns peakiiii: Fe + S = FeS.

Puc. 45. Bzaemois

3aJ1i3a i3 Cipkoio . . .
P Hocnio 2. Bsaemodis cipxu 3 xucnem. Harpiemo

‘ MIOPOIIOK CipKU /10 TeMIlepaTypu 3aliMaHHs 1 pPo3-
MiCTHMO HOT0 B 3a3/1aJIeTi/ib i/IF0TOBJIEeHii KOI61
3 kucHeMm. Cipka 3ropsge sICKpaBUM TIOJIYM M

(puc. 46).
Pipnannsa peakuii: S + O, = SO,

ocnio 3. Bsaemodis kanvuyitl okcudy 3 800010.
[Toxnamemo y dapdopoBy Yamiky Kaiblliii OKCHU i
Puc. 46. Bsaemoniss  JIOJUIEMO BOMY. BinOyBaeThest peakilisi 3 yTBOpeH-
CipKH 3 KHCHEM HAM Kasbiiii rinpokenay: CaO + H,O = Ca(OH),
Yci Tpu peakirii HasexaTh 10 peakIliii cromuy-

yeHHs. 3arajibHe PiBHSIHHS peakilii: A + B = C.

Bawm yzxe Bizomo, 1110 B peaxiiii criosrydeHHs BCTYIAOTh CKIAAHI pevo-
BUHW. 30KpeMa, IedKi OKCUN METATIYHUX i HEMETAJITYHIX eJIEMEHTIB pea-
ryioth 3 Bogtoio. Hanpukiiaz, mix yac peakuii BaO + H,O = Ba(OH), yTBo-
proeTbest Oapiii rigpokcna. 3a HasBHOCTI KucHio HitporeH(IV) okcua 3
BOJI0I0 yTBOpIoe HiTparHy kucaoty: 4NO, + 2H,0 + O, = 4HNO.,,

chopmymoPlTe CaMOCTINHO BU3HAYEHHSI peakLii CroJlyYEHHS HA OCHOBI
g.é PiBHAHb peakLin B3aEMO/AIi 3asi3a i3 CipKOt Ta rOpPiHHSA CipKU B KUCHI.

Peakuii po3knagy. I3 muMm TUOM XiMiYHMX peakiliii BM O3HAlOMMU-
JIMCS T 4ac BUBYeHHsT TeMu <«/loOyBaHHSI KHMCHIO B J1abopaTopii»
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§ 14. Knacudikauisa xiMmivHMX peakuin 3a KiIbKiCTIO Ta CKNaaoM...

Puc. 47. Tipka amoHiit tuxpomarty Puc. 48. Peaxist poskiajy
aMoHill uxpomary

(7 wiac), po3KJIAMAIouN Ti[POTeH ITEPOKCH Ta iHIN pedyoBUHU. Bam
BiJIOMO, TII0 32 HATpiBaHHS OCHOBH ¥ aM(OTepHi TiAPOKCHUIN PO3KIaaa-
I0TbCS 3 YTBOPEHHAM BijllloBifiHOrO okcuy Ta Boju. Ha okcua i Bomxy
PO3KJIQJIAIOTLCA HECTIMKI KUCIOTH.

[ 1
@ Hannwite camOoCTiHO PIBHAHHSA 3ragaHnx BULLE peakL,ii.
Q

AckpaBuM TPUKIANIOM € Peakilis PO3KIAAY aMOHIH TUXPOMATy
(NH,),Cr,O, (puc. 47), Binoma B XiMii 1il Ha3BOIO «XiMIYHUI ByJIKaH»
(puc. 48). IIpoBeneMo 1eMOHCTPAIiHHII TOCTTiI.

Jocnio 4. Poskaad amonii duxpomamy. Ha KepamidHy mifcTaBKy
(IIMTKY) HACUILIEMO MOAPIOHEH] KpUCTaIl aMOHii ANXpoMary, SKui
Ma€ XapaKkTepHe SICKpaBO-OpaHKkeBe 3abapBJieHHsI, Hajalouu iM (hopmu
ripku (Qus. puc. 47).

ITocepennHi ripku BCTaBUMO 4—5 TOJIOBOK CIpHUKIB i 3amaimmo ix
(3aMicTh CipHUKIB MOJKHA B3SITU PO3KApPeHY CKJISIHY nanndky). [Toun-
HAETBHCS PEAKIIisl, SIKA CYIPOBOKYETHCST OYPXJIUBUM PO3KIIAIOM COJII.
Tipka nomitHO 36iJII)HIy€TI)CH BHACJII/IOK BUJIiJIEHHSI a30Ty 1 BOJSHOI
napu i yrBoproeTbesa myxka maca xpoM(III) oxcumy TemMHO-3eseHOrO
KoJibopy. PiBHSAHHS peakiii:

(NH,),Cr,0, = Cr,0, + N,T + 4H,0T.
3arayibHi piBHSHHS peaKIliil po3KIany TMOJAEMO TaK:

A=B+C

[ 1
@ Cdopmyniorite cCaMmOCTIMHO BUSHAYEHHS PeakLin po3knaay.
Q

Peakuii 3amiwedHs. Hassa 1mmporo tumy peaxiliii TOBOPUTH IIPO Te,
110 ITiJ] 9ac ixX nepe6iry BiI[6yBa€TbCH 3aMillleHHS O/ITHUX aTOMiB Ha iHIIIi
B CKJIa/IHiN peyoBuHi. Taki peakiiii crioctepiraioTh Ipu B3a€EMO/Iii MeTa-
JIiB 3 PO3UMHAMHU KUCJIOT, METAJIB i3 COJAMU.

ITpoBemeMo ociz, 1Mo JEMOHCTPYE mepedir peakiiiil 3aMilieHHsI.
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@ Tema 2. XimiyHi peakduii

Puc. 49. Peakiii 3ami-

Cu  mieHHS: @ — MiX KHC-
JIOTOIO Ta IIMHKOM;

6 — ik xkynpym(II)

cysibaroM i 3asizom

a 0

Jocnio 5. Bsaemodis uumky 3 x10puonoio kucromoio. Ha q1Ho XiMidHo1
CKJISTHKH TIOKJIQJIEMO KiJIbKa IPaHyJI ITMHKY Ta J0JIJIEMO XJIOPUIHY KHUC-
soty (abo posunH cysbdarHoi). Yepes neBHMil Yac MUHK YKPUBAETHCS
MyXUPIIMA Ta3y, SKUH MOYMHAE iHTEHCUBHO BUAINATHCA (puc. 49, a).
[nux 3amingye atomu ligporeny B kucsaoTi. Biamosigno yTBopioeThes
C1JTb IMHK XJIOPU/T i BUIJISETHCSA BOJCHD:

Zn + 2HCIl = ZnCl, + H,T.

OI'IVILLIin CaMOCTINHO peakLito, 300paxeHy Ha pucyHKy 49, 6. Cknaaitb
@ PIBHAHHSA peakLii Ta CHOoPMYNONTE BU3HAYEHHS LLbOro TUMY peakLiin.

3arasnbHe piBHSIHHS peakilii 3amimenns: A + BC=AC + B.

Peakuii osMIHY. BuBuenHsg Teopii esieKTposiTUUHOI Aucortialrii
HOTIMOUIIO Ballli 3HAHHSI PO Peakilii 06MiHy B PO3YMHAX €JIEKTPOJIITIB.
ITix gac ix mepebiry 3aiCHIOETBCSI OOMIH CKIaI0OBUMHU YaCTHHAMK PEYO0-
BuH (Jue. § 12, 13).

3po3yMisio, MO peakilii IbOTO THUITY Bill6yBaIOTbC5I MiX JIBOMa
CKJIQ/IHUMU peyoBHHaMM. /[0 HUX HaJsleskaTh i BiJjoMi Bam peakuii Ha
BUSIBJIEHHS KaTiOHiB Ta aHiOHIB y ckJajli peyoBuH. [IpoBegemo s npu-
KJIaly SKiCHY peakIlifo BUSIBJIEHHS cyabhar-aHioHy.

Jlocrio 6. Baaemodis posuunie xauiti cyavpamy i 6apii 2i0poxcudy.
Hajiemo B mpobipky posumH Kajiii abo HaTpiii cysbdary 06’eMom
2,5-3 M1, JofamMo po3umH Gapiii rigpokcuay. Bumamae Ginuii, Hepos-
YUHHWI y KHCJIoTax ocaj Gapiit cyabdary (us. puc. 42, c¢. 84). 1le
03HaKa TOTo, IO Peakilist BiOymacs.

5 HanuwiTb cCamMOCTIHO PIBHAHHA peakLii B MONEKYNSAPHIl i NOHHI dpopmax,
@ chopmMynonTe BU3HAYEHHS peakLiiii 0OMiHY.

3arajbHe piBHAHHS peakiii oominy: AB + CD = AD + CB.

OTtxe, 32 03HAKOIO 3MiHU KiJIBKOCTi Ta CKJIQJIy PEareHTiB i MPOAYKTIB
peakTtii po3pi3HAIOTb YOTHPH THUMH PEAKIH: CHOJYYeHHs, PO3KIAIY,
3aMileHHst i 0OMiHy.
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§ 14. Knacudikauisa xiMmivHMX peakuin 3a KiIbKiCTIO Ta CKNaaoM...

% MIJICYMOBY€EMO BUBYEHE
¢

e € Kinbka 03HaK knacuoikauji XiMiyHMX peakuin: 1) 3miHa KinbkocCTi
Ta ckiiagy peareHTiB i NpoAyKTiB peakuii; 2) 3mMiHa cTyrneHiB okuc-
HEeHHSs1 eJIeMeHTIB, L0 BXOASATb [0 CKJ1aay pe4yoBuHU, 3) TernsioBui
edekT peakuii; 4) Hanpsm nepeoiry.

e 3a 3MIHOIO KiNbKOCTI Ta CK1afy peareHTiB i NpOAYKTIB peakLii po3pi3Hs-
I0Tb YOTMPWU TUMW XIMIYHUX Peakuiin: CcrioJsly4eHHs, po3ksiany, 3ami-
LWEeHHSI, OOMIHY.
3aranbHe piBHSHHSA peakuii cnofly4eHHs — A + B = C.

e 3arasbHi piBHAHHS peakLiin po3kiaay MoXHa noaaTu Tak:

A=B+C.
3aranbHe piBHSAHHA peakuii 3amiweHHs — A + BC = AC + B.
e 3aranbHe piBHSAHHSA peakuji obmiHy — AB + CD = AD + CB.

3AB/JAHHA /I CAMOKOHTPOJIIO

1. HasBiTb 03HaKK, 3a AKUMU KIIaCUIKYIOTb XiMiYHI peakLii.

2. ChopmyntoiTe BU3HAYEHHS peakuiii: a) crnoslydeHHs; 6) posknaay;
B) 3aMiLLEHHS; ) OOMiHY.

3. [JonuwwiTb NpaBi HaCTUHU MONEKYNSIPHUX PIBHAHb, CKNaAiTb MOHHO-MOMEe-
KYNsipHi PIBHAHHA peakuii (e ue MOX/INBo):
a)KCIO, = ...;6)Hg+ O, =...; B) AICI, + AgNO, = ... ; 1) Fe + CuSO, = ... .

4. [JonuwiTe npasi Y4aCTUHW MONEKYNSPHUX PIBHAHb, CKaAiTb MOHHO-
MOJIEKYNAPHI PIBHAHHA peakLin (e Le MOXJINBO) i BKaXiTb, 0O SIKOrO
TUMY BOHW HaNeXaTb:
a)BaO+H,0=...;6)ZnSO, +NaOH = ... ; B) Li+ H,O = ... ; 1) Na,CO, +
+HNQ, = "t'°; ) ABr, + AgNO, = ...; 0) SO, + H,0= ... ;€) Zn + CuSQO, = ... ;
€) Fe(OH), = ....

5. Hanuwitb piBHAHHA peakuin MiX NornapHo B3ATUMU pPevOBUHAMW, Oe
MOXJINBO, CKNafiTb MOHHO-MONEKYNSIPHI PIBHSAHHSA: a) Gapili HiTpaT
i HaTPI cynbdiT; 6) anoMmiHii | 6pom; B) KanbLii xnopug, i apreHTym(l)
HiTpaT; r) Kanin i Boga.

6. OO6uucnitb 06’eM BOOHIO (H. V.), WO BUAINUTBCA Mig, Yac B3aemomji
HaTpito macoto 11,5 r 3 Bogoto.

7. ANIOMIHIN KinbkicTio pevoBuHM 0,25 Monb NOBHICTIO Npopearysas i3 cip-
Koto. OBUMCHiTb Macy I KinbkKiCTb pe4oBMHM NPOAYKTY peakuii. Ha3gitb
YTBOPEHY PEYHOBUHY.

8. HanuuwiTb piBHAHHA peakwii 3a noJaHoto cxemotro: Ba — BaO — Ba(OH), —
— BaCO, — CO, — Na,CO,. YkaxiTb TN KOXHOI peakuii. O64mcniTb
Macy yTBopeHoro 6apiit rigpokcuay, SKLo B peakLijio BCcTynve 6apiit
macoto 27,4 1.
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@ Tema 2. XimiyHi peakduii

X1, HIKABO 3HATH

N

e Ha xiMmiyHOMY BMPOBHULITBI 4YacTO YTBOPIOOTLCS LUKIAINBI PEYOBUHU, SKi
noTpanasioTb y AOBKIANS. Lie 3yMOBMAO NOSIBY HOBOI HAyKn — €KOJ10riYHOI XiMii
(abo «3eneHoi ximii»). BoHa € ¢pinocodieto xiMidHUX A0CnioKeHb Ta iHXeHepil, Wo
3aK/IMKae 00 CTBOPEHHS MPOAYKTIB i NPOLECIB, SKi AOMOMOXYTb MiHIMi3yBaTh
BUKOPUCTaHHS Ta BUPOOHULITBO LUKIAIMBUX PEYOBUH. MeTa eKoorivyHoi Ximii —
3MEHLUMTK 3abpyAHEHHS Ta 3anobirTi MoMy BXe Ha cTagii po3po6Ku XiMiYHMX
TexHonorin (3a marepianamu canta: https://uk.wikipedia.org/wiki/%D0%97 %
D0%B5%D0%BB%D0%B5%D0%BD%D0%B0_%D1%85%D1%96%D0%BC
%D1%96%D1%8F).

e § 15. OKHMCHO-BIJIHOBHI PEAKIIII. MPOIIECU
OKHNCHEHH, BITHOBJIEHH{, OKNCHUKH, BIITHOBHUKHN

L OnaHyBaBLUM MaTepian naparpada, Bu 3MOXeTe:

° opmymosamu GuUHAYEHH NOHAMb <OKUCHO-BiIHOBHI peAKIIiiy,
<TIPOIeC OKUCHEHHST», <TIPOIEC BiTHOBJIEHHS», <OKUCHUK», «BiJl-
HOBHUK», «€JIEKTPOHHUIT Gaancy,

* po3pi3uamuy OKVUCHO-BIIHOBHI peakIil Ta peakilii, 1o Biz[6yBa-
10ThCst 6e3 3MiHU CTYTIeHs] OKUCHEHHS;

* xapaxmepu3dysamu TIPOIleC OKWCHEHHS Ta Bi[HOBJIEHHS; POJIb
OKHMCHO-BiZTHOBHUX IIPOIIECIB y HOBKIiJLIi;

e cxaadamu PpiBHAHMHA OKUCHO-BITHOBHUX PeakIliii Ha OCHOBI eJieK-
TPOHHOTO OaIaHcy;

* 00rpYHMOBY6aMU NPOLECH OKUCHEHHS i1 BiJTHOBJIEHHS 3 IOTJISILY
eJIEKTPOHHOI Oy10BM aTOMiB;

* BUCOBIIOBAMIU CYOJNCeHHs TIPO 3HAYEHHS OKMCHO-BiIHOBHHX
peakirii.

@ MpurapariTe, WO Take CTymniHb OKVCHEHHSI e/1IeMeHTa Ta K MOro Bu3Ha4a-
I0Tb 32 XiMiYHUMK DOPMyNamMm PEHOBUH.

3a 03HAKOI0 3MiHW CTYIEHIB OKWCHEHHS €JIEMEHTIB, 10 BXOMSITH
JIO CKJIa/ly PEYOBUH, peakllii Mo/ijgi0Th Ha OKUCHO-BiJITHOBHI 1 Taki, 1110
BiflGyBaIOTHCST O€3 3MiHM CTYTIEHsT OKUCHEHHSI.

PEAKUYIT, WO BIABYBAIOTLCSI BE3 3MIHM CTYNEHSI OKUCHEHHS EJIEMEHTIB.
Cepen peakitiii, ki Bu BuB4aau B § 14, Tparisgiorbest Taki, 1mo Bigbysa-
I0Tbest 6e3 3MiHM CTYNEHs OKMCHEHHsI XiMiYHUX eJIeMeHTIB i 3 #oro
3MIHOIO.
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§ 15. OKncHO-BIOHOBHI peakLii

Posrnsanemo koxuuit 3 1mux BumaakiB. Hampuxiam, Bimomy Bam
peaktiito poskianxy kympyM(Il) rizpoxcuma. 3’gacyemo, ki cTymeHi okuc-
HEHHS eJIeMEHTIB MAlOTh BUXIi/IHi PEYOBUHM Ta TPOAYKTH peakiiii. Bu
maM gTa€Te, MO CTYTeHi OKUCHEHHS 3aNMUCyIoTh HaJl CHMBOJIAMU eJie-
MEHTIB i, Ha Bi/IMiHy Bi/l 3aps/1iB IOHIB, CIIOYATKY CTaBJATD 3HAK «+» 4K
«—», a [I0TIM OTO YMCJIOBEe 3HAUCHHS +2, —2:

+2 —-2+1 +2-2  +1-2
Cu(OH), = CuO + H,0.

Y 3anmporioHoBaHOMY PiBHSHHI peakilii CTYIeHi OKMCHEHHS KO-
HOTO eJIeMeHTa /IO 1 IicJIst peakilii He 3MiHUIICS.

Po3riistHeMO iHIINIT IPUKJIAL] — PEaKIito OOMiHy MisK PO3YMHAMME €JIEK-
TPOJIITIB i BUSHAYMMO CTYIIEHI OKUCHEHHS €JIeMEHTIB:

+3-1 +1+5-2 +H1 +3 452
AlL, + 3AgNO, = 3AgI{ + AI(NO,),.
Y 1iil peakiii cTyneHi OKUCHEHHSI €JIEeMEHTIB TaKOXK He 3MiHIOIOThCS.

OK1CHO-BIOHOBHI PEAKLJT. 3ayBaXkKUMO, 1110 He BCi peakilii po3kiary
BifIGyBalOThCS 6€3 3MiHM CTYIIEHIB OKUCHEHHS.

Posrisinemo peakiiilo poskijazy BOAM IMiJ [i€I0 €JEeKTPUYHOrO
ctpymy (puc. 50).

PiBHaHHS peakilii:
eJI. CprM

2H,0 = 2H,M+O,M.
IIpocTaBUMO CTYII€HI OKMCHEHHS €JIeMEHTiB:

+1-2 0 0

2H,0 = 2H,M+O,M.

ITix yac 1i€i peaxitii yTBOpooThbCA JiBa Ta3u: KMCEHb i BojleHb. Bam
yoKe BiZIOMO, IO CTYIIiHb OKMCHEHHS €JIEMEeHTIB Y IIPOCTUX PedOBUHAX
JIOPIBHIOE HYJIIO.

Orxke, peakilist po3k/aaxy BOAU BiAOyBa€ThCs 3i 3MIHOIO CTYIEHIB
OKMCHEHHS eJIeMeHTIB.

AHOL, Katopn

AHIOHHO-
obmiHHa
MembpaHa

Puc. 50. Posknan Boan
ITi1 i€ TTOCTIITHOTO
€JIEKTPUIHOTO CTPYMY
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@ Tema 2. XimiyHi peakduii

Hagenewmo 1ie ogms mpukiazn:
0 +1+6-2 +2+6-2 0
Fe + H,SO, = FeSO, + H,T.

[Tig wac miei peaxii cryneni okucHennsi enementis Depymy i
Tiaporeny aminunincs.

Ximiuni peaxttii, 110 Biz[6yBa10TbCH 31 3MIHOIO CTYIICHIB OKHUC-
@ HEHHS €JICMEHTIB peareHTiB i IPOAYKTIB peakilii, Ha3uBalOThb
OKUCHO-BIOHOGHUMU.

[locTtae 3amuTanns, MO € MPUYNHOIO 3MIHU CTYTEHIB OKUCHEHHS
eJIEMEHTIB ITi/l YaC OKMCHO-Bi/IHOBHUX PEAKITiid.

Taka 3mina BilI6yBa€TI)C5I BHACJIJIOK IIEPeXOy €JICKTPOHIB Bij
O[HMX YACTUHOK JI0 iHIIMX ab0 3MillleHHS eJeKTPOHHOI IYCTUHU MikK
aTOMaMM PeareHTiB.

ITizt yac OKMCHO-BITHOBHUX PeakIliii 0O/[HOYACHO Bifl0yBAIOTHCS [BA
B3aEMOIIOB I3aHi MIPOIIECH: OKUCHEeHHS Ta Gionosients. OKUCHeHHa — Tie
TpoItec, Tl Yac SIKOTO YaCTUHKW PeareHTiB BilaloTh eJeKTPOHM.
Bionoenenns — ripolec IpUEIHAHHS €JIEKTPOHIB YACTUHKOIO.

Posrnstnemo 11i mipoliec Ha TIPUKJIAL peakIlii B3aEMOl aylfoMiHio 3
XJIOPOM:

0 0 +3 —1
Al + Cl2 - AlClg.

[lix vac peaxiii cTyminb oOKUCHeHHS AOMiHi0 3MiHuBCs 3 0 10 +3,
T06TO aromy AstomiHito Tpeba Bimnatu 3 esekrponn. Ileit mporiec 3armm-
CYIOTb TAKUM €JIEKTPOHHUM PiBHAHHSM:

0 +3
Al — 38 — Al

OTke, BiZOYBCSI TPOIIEC OKUCHEHHS.

i erexTponu nepeiinin 10 XJI0PY, e KOKHUI aTOM TIPUETHAB 110
OTHOMY 3 HUX, i XJIOp MPOSBIISE CTYIIIHb OKMCHEHHS — 1.

OTxe, 3TiIHO 3 €JIEKTPOHHUM PiBHIHHSIM

0 -1
Cl, + 28 - 2Cl,
BiIOYBCsI TIPOIIEC BiZIHOBJIEHHST (MOJIEKYJIa XJIOPY TIPUIAMAE 2 €JIEKTPOHN ).

BaxmBo 3a3HaUNTH, 1110 OKUCHEHHS 3aBK/IU CYTIPOBOJIZKYETHCST TIPO-
1ecoM BifiHOBIeHHA. ToMy aromu, MOJEKyJu UM HOHU, AKi Bi/IaloTh
eJIEKTPOHM, HA3UBAIOTh 6i0HOBHUKAMU. ATOMU, MOJIEKY/I ab0 OHH, SIKi
MIPUEAHYIOTD €JIEKTPOHU, HA3UBAIOTh OKUCHUKAMU.

OckisbKY mif yac nepe6iry OKMCHO-Bi/IHOBHUX PeaKITiit Bi[[6yBaIOTbCH
JIBa TIPOLIECH OJHOYACHO, KLIbKICMb eleKkmponie, wo 8iddae 6i0HOGHUK,
3a621c0U 0OPIBHIOE KiIbKOCHI eleKmpOonie, AKi NPUEOHYE OKUCHUK.
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§ 15. OkncHO-BIOHOBHI peakuii

YpaxoByrouu 11e MpaBuJjIo, y peakilii Mixk aJfoMiHieM i XJI0poM HeoO-
XiZTHO MOCTaBUTH KOeDITiEHTN.

METOL ENEKTPOHHOrO BANAHCY. lleit MeTOom 3acTOCOBYIOTBH [JIsd
1060py KoeillieHTiB B OKUCHO-BITHOBHIX PEAKILisIX.

[TTo6 cKracTyt PIBHSAHHST Peakilii Ha OCHOBI €JIEKTPOHHOTO OaJIaHCy, MiCIIst
3aII1Cy MOJIEKYJIIPHOTO PiBHAHHS Tpeba 3aicaTi eIeKTPOHHI PiBHSHHS.

1. IloBTOpIOEMO iX 3amuC:

0 +3
Al-35 AL [3] |2
0 -1 6

Cl,+2e—>2Cl 121 13

2. IIpoBoauMO BepTUKATBHY PHUCKY U BUMMICYEMO 32 HEIO YHUCIIO
€JIEKTPOHIB, 1O Bigmanu i mpueanaan atomn AsoMinio Ta Xaopy.

3. 3HaxXOIMMO HaliMeHIIe CITiJibHe KpaTHe 11 uncen 3 i 2. [le gucio
6, SIKe 3aIMCYEMO 32 JIPYTOI0 BEPTUKAIBHOIO PUCKOIO TTOCEPEIHI.

4. Hafimentmie cmisibHe KpaTHe IiIMMO TIOYEPTOBO Ha 3 i 2, 3amucy-
€MO Pe3yJIbTaT 32 TPETHOIO PUCKOIO B PAMKAX, SAKi CTOCYIOTHCS €JIeMeH-
TiB Amominiit i Xop. Ili uncsa BigmoBigaioTs mykaauM KoeditienTam.
[lepen AmominieMm (BiAHOBHMKOM) Y MOJIEKYJAPHOMY PiBHAHHI cTa-
BUMO KoedimieHT 2, a nepen Xuaopom (okucHuUKOM) — 3. JloGupaemo
KoedimienT aua amominiil xmopumny. Bin cranosuth 2. IIpaBuiabHo
3anmcane piBHAHHA

2A1 + 3Cl, = 2AIC,

Posrisgmaemo 11e ouH MpUKJIaZ OKUCHO-BiTHOBHOI peakirii Ta ckJia-
JIEMO eJIEKTPOHHMI GastaHc:

-2 0 +4 -2
H,S+ 0, SO, + H,0;
-2 +4
S -6e—>S 6 2
12
0 -2
O, +4e—20 4 3
bBinst Cynbdypy (BimHOBHMKA) — KoedilieHT 2, a Oijist KUCHIO

(okucHUKa) — 3.
IMTocraBuMoO B 1IpaBill YacTUHI PIBHAHHA Koe]ili€HTH TaK, mob iX yuc-
JIOBe 3HAYEHHSI BiIIIOBIIAJIO KiJIbKOCTI aTOMIB Y JIiBill YacTUHI PiBHSHHS.
OT:xe, piBHSIHHSI OKMCHO-BiTHOBHOI peakirii

2H,S + 30, = 2S0, + 2H,0.
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@ Tema 2. XimiyHi peakduii

BimnoBHWKaMu B OKMCHO-BiTHOBHUX PEAKITiIX € AaTOMHU METATiUHIX
enementis (Na, K, Mg, Zn, Al), nesiki Hemerasm (H,, C), iorn Oe30KCcH-
renosux kucaor Cl, Br, I, fionn MeTamidyanxX eJeMeHTiB 3 HUKUYIMHA
CTYTIEHSMHU OKUCHEHHS:

+2 +2 +1

Fe, Cr, Cu.

J10 OKMCHUKIB Ha/lekaTh KUCEHb, XJI0DP, OpoM, i0, cipka, HiTpaTHa ii
cyJsibdaTHa KUCJIOTHU TOIIIO.

SHAYEHHS OKMCHO-BIOHOBHUX PEAKLIA. OKICHO-Bi/THOBHI peaxilii Biji-
rPaloTh BaKJIUBY POJb Y TIPUPOLi, TEXHIIl Ta KUTTi JIOAUHU. 3 KypCy
OioJiorii BaM BiZloMO, 110 BUBLJIbHEHHS KMCHIO B aTMocdepy Ta miaTpu-
MyBaHHsI HOTO TOCTITHOTO BMICTY B Hiil BiZOyBalOThCsI 3aBASKH TPO-
necy dorocunresy (puc. 517). oro CYTb MOJIATAE B TOMY, 1110 3 BYIJIE-
KHUCJIOTO Ta3y i BOU il AI€I0 CBiTIa yTBOPIOETHCS TJIIOK03a (OpraHiyHa
peUyoBUHA) i BUIIJSETHCS KUCeHDb. PiBHSAHHS peakilii:

6CO, + 6H,0 = C,H,,0, + 60,T.

OXUCHO-BiIHOBHUM TIPOIlecaM MU 3aBISIIYEMO TUXAHHSIM, YHACII-
JIOK 4OTO B OpraHizmax JIOJAWHU, POCJIUH i TBAPpUH Bi[[6yBa€TbCH 0OMiH
PEYOBMH. 3a iX y4acTio ePeTPaBIIETHCA KA.

B atmocdepi mig yac rpo30BUX po3psIiB KUCEHD B3AEMO/II€ 3 a30TOM
3yTtBoperHsaM HiTporeH(I]) okcuny, siknii okucHIOETHC 10 HiTpOoreH(IV)
okcuny. Ili peakmii HazmexaThb A0 OKMCHO-BiIHOBHUX i BiTOBiZatOTh
TaKUM CXEMaM:

N,+0,-NO; NO+0,-NO,

MepeTBOPITb CXEMU Ha PIBHSIHHA peakuiii, AidpaBy koedilieHTn MeTo-
@ [OM eNIeKTPOHHOro GanaHcy.

BiznbimicTs mporecis y npupoai BiaOysa-
IOTbCA 3aBASAKH OKHUCHO-BIIHOBHUM PEaKIisIM.
Ile, 3o0xkpema, pskaBiHHA 3aji3a 3a HAABHOCTI
KUCHIO Ta BOJIOTH; OKMCHEHHS iHIINX MeTa-
JiB — aJoMiHi0, Mizi, IIMHKY; mpotecu 6po-
JIHHS; THATTSI OPTAHIYHUX PEIITOK; KOJ00Oirn
Oxcureny, Hitporeny, Boau; camoountiieHHS
BOJIOVM; BUBEP)KEHHSI BYJIKAHIB; YTBOPEHHS B
3eMHili KOpi KOPUCHUX KOIAJIWUH, MiHepaJiB.

OnNULWITL, e BUKOPUCTOBYIOTL OKUCHO-BIAHOBHI  Puc. 51. Cxema mportecy
g} peakuii B no6yTi. oTocunTesy
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§ 15. OkncHO-BIOHOBHI peakuii

OKWUCHEHHS
+2-2 +3 -2 +4-2 0
3COo + Fe,O, = 3CO, + 2Fe
; BiaHoOBNEeHHA
BigHoB- Okwuc-
HUK HUK
6 !
1. Binnae enekTpoHu. 1. NMprepHye enekTpoHu. 3asgaHHs
2. CTyniHb OKUCHEHHS 2. CTyniHb OKUCHEHHS HanuwiTe piBHAHHSA OKMCHO-
3pocCTae. 3MEHLUYETbCS. BiZLHOBHUX peakL,iii:
3. OKMNCHIOETLCA. 3. BigHoBnIOETLCS. 1) Al + FeO - ... ;
2)Cr,0, +Al > ..;
3)CuO+H,— ...;
+2 +4 4)Mn + FeO — ... ;
C-2—>C BIAHOBHUK 5)P+FeO — ...
3Hanaite B IHTEpHeTi iHpop-
+3 0 MaLito PO iX 3aCTOCYBaHHS.
Fe + 3¢ —» Fe OKMCHUK
+2 +3 +4 0

3CO + Fe, 0, = 3CO, + 2Fe
Puc. 52. Cxema okucHo-BiIHOBHOI peakiiil

OKuncHO-BiIHOBHI TIPOIIECH BUKOPUCTOBYIOTH Y TIPOMUCJIOBOCTI JIJIst
BiJTHOBJICHHSI METaJIiB 3 py/ (puc. 52), BUIJIABJICHHS YaBYHY Ta CTali,
BUPOOHUIITBA MiHepaJbHUX 100PUB, GAPBHUKIB, TOPMOHIB POCTY POC-
JuH. Y dapMmarneBTUYHill MTPOMHUCIOBOCTI OKMCHO-BiIHOBHI IpoIlecu
3aCTOCOBYIOTH IIiJl YaC CUHTE3Y JIIKapChbKUX TIpernapaTiB, a B XiMiuHiil —
s 1oGyBaHHS XJIOPUAHOI, Cyab(haTHOI, HITpPaTHOI Ta iHIMX KHCJIOT,
JIYTiB, aMOHiaKy, JyKHUX MeTaJiB, rajoreis. [lorimburn cBoi 3HaHHSA
[IPO OKUCHO-BiZIHOBHI peakilii Ta IX KOPUCTD /14 JIOANHU BU 3MOXKeETe,
BUBYAIOYU OPraHivyHi CIIOJIYKHU.

@ HnIicCyMOBY€MO BUBYEHE

e 3a 3MiHOI0 CTYMEHS OKUCHEHHS ENIEMEHTIB peareHTiB peakLii NoaingaTb
Ha: 1) peakuii, wo BiadyBalTbCA 63 3MiHW CTyNeHs OKWCHEHHS;
2) OKNCHO-BIAHOBHI.

e XiMiyHi peakuii, WO BiadyBalOTbCs 3i 3MIHOIO CTYMNEHIB OKMCHEHHS ene-
MEHTIB peareHTiB i NPOAYKTIB peakLii, Ha31MBaTb OKMCHO-BIAHOBHUMM.
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@ Tema 2. XimiyHi peakduii

1.

24106

CTyniHb OKMCHEHHS1 eNIEMEHTIB 3MIHIOETLCS BHACIAOK Mepexony enek-
TPOHiB ab0 Nepepo3noiny eNeKTPOHHOI N'YCTUHN MiX peareHTamu.
OKnCHeHHs1 — NpPOoLEC, Nif 4ac SKOro YaCTUHKM peareHTiB BiagaloTb
€NEeKTPOHN.

BigHOB/1I€HHS1 — NPOLEC NPUELHAHHS €NEKTPOHIB YaCTUHKAMMU.
ATOMUN, MONEKYNN YN NOHWU, SAKi BigOal0Th €NeKTPOHW, Ha3nBaloTb Big-
HOBHUKaMu. ATOMU, Monekynu abo MoHU, SKi NPUEOHYIOTb €NTEKTPOHN,
Ha3VBAIOTb OKUCHUKAMMU.

KinbkicTb enneKTpoHiB, L0 Bigaa€e BiAHOBHUK, 3aBXAWN AOPIiBHIOE
KiZIbKOCTi €71eKTPOHIB, sIKi MPUEAHYE OKUCHUK.

MeTopn, enekTpoHHOro 6anaHcy BUMKOPUCTOBYIOTb Anst [o6opy koedi-
LIEHTIB B OKMCHO-BIOHOBHMX peakLisiX.

OKMCHO-BIAHOBHI MPOLECH BiAirpaioTb BaXIMBY POSib Y MPUPOAI 1 MatoTb
npakTU4YHe 3aCTOCYBaHHSA B NOOYTi Ta 6araTtbox BUPOOHULITBAX.

3ABJJAHHA JIVIA CAMOKOHTPOJIIO

YcTtaBTe nponyLLUeHi c/ioBa, LWwob BMCIOBIIOBAHHS CTaN0 3aBEPLLUEHNM:

1. Peakuii, siki Bin6yBatoTbCs 3i 3MIHOIO ... ... , Ha3nBaloThb ... .

2. EnemeHT, 9kmit ... eNeKTpoHn i ... , € BIGHOBHNKOM.

3. EnemeHT, gkuii ... enekTpoHu i ... , € OKUCHUKOM.

4. MeTof, 3a A0NOMOIol0 KOro AoobupatoTb KOediLieHTN a1 OKUCHO-
BiJHOBHUMX peakLii, Ha3nBalThb ... .

OKMCHO-BIOHOBHI peakLii BiaobpaxaroTb NOAAHI HUXYE CXEMU.
A Zn+0,—- B BaO+H,0O— B CaO+HClI— I Mg+HCI—

3a3HayTe B NoAaHNX CXEMaX CTYMNEHi OKMCHEHHS eNeMeHTIB 0 1 nicns
peakuii 1 yCTaHOBITb, AKNIA €IEMEHT OKUCHMBCS Ta SSIKNI BiAHOBUBCS:
a) Al + HCI — AICI, + H,T; 6) Mg + Br, - MgBr,; 8) KCIO, - KCI + 0,T;
r) Cr + Cl, - CrCl,; r) Zn + H,S0, — ZnSO, + H,T; n) Ca + H,0 -
— Ca(OH),+ +H,T.
JonuwwiTe PIiBHAHHA peakuin i knacudikymrte iXx Ha OKUCHO-BILHOBHI
1 Taki, Wwo BinbyBatoTbCA 6€3 3MiHM CTYMNEHIB OKUCHEHHS:
a)Na,0+H,0—...;6)H,0,— ...;B) Mg +H,PO, — ... ;
r)yFe+Cl,—...;1r)ZnO+HNO, — ...;n) Ba+H,0 — ....
JonuwiTe piBHAHHSA peakuin. 3HanaiTb KoedilieHTN METOO0M ENEKTPOH-
Horo 6anaHcy, ykaxiTb OKUCHMK i BiAHOBHUK:
a)Al+F,—» ...;6)Fe+HBr— ...;B) K+H,0— ...;r) Mg + HCl — ... ;
MNZn+H,S0,—...;n)Na+H,0—..;e)CuO+H,—..;€e)P+0,— ...
OxapakTepuayiite npouecu, Lo BiadyBalOTbCS, KOPUCTYIOUYUCH CXe-
MamMu. Hannwite piBHAHHS BioNoBiaAHUX peakuii. JobepiTb koedilieHTn
MeTO[0M €JIEKTPOHHOro GanaHcy:

-2 +4 0 +3 0 +2 +4 +6 +3 0 +2 +4
a)S —» S;6) Fe>Fe;B)Ca—Ca;r)S—S; r)Al— Al; o) C— C.



§ 16. EK30TEpMIYHi 1 eHOOTEPMIYHI peakLii

7. Jonuuwite NponyLeHi NpoaykTy peakuiin. [obepitb koedilieHTn MeTo-
LOM eNIEKTPOHHOro BanaHcy, yKaxiTe OKUCHUK i BIZHOBHUK:
a)PH,+0,—P,0,+...;6)Fe + HCl - ... + H; B) Na+ H,O — NaOH + ... ;
ryHgO - Hg+...;1) SO, + 0O, — ... ; a) Ba+ H,0 — Ba(OH), + ... .

8. Hanuwitb piBHAHHA peakuin 3a nogaHow cxemolo: Zn — ZnO —
— Zn(NO,), - Zn(OH), — ZnO — Zn. YKaxiTb TUN KOXHOI peakuji,
BUOKPEMTE cepep, HUX OKUCHO-BIAHOBHI. OBYMCAiTb Macy LUUHK HIiTpaTy,
AKLLO B peakLiio BCTYNMB UMHK Macoto 19,5 .

) 7 § 16. EK30TEPMIYHI i EH/IOTEPMIUHI PEAKIIIT.
TEPMOXIMIYHE PIBHSTHHS

OnanyBaBLUM MaTepian naparpada, Bu 3MOXETE:

* 3Hamu U po3yMimu NOHIMMs <TEIIOBUN e(eKT XiMiYHOI peak-
ii», «€K30TEePMiUHI Peakilii», «eHA0TePMiUuHi peaKIlii», «TepMO-
XiMiuHEe PIBHAHHI;

* PO3pi3HsamuU €K30- 1 eHIOTEPMiUHi peaKilii;

* xapaxmepusysamu XiMiuHi peakirii 3a TeIIOBUM e(heKTOM;

* cKaadamu TepMOXIiMiuHi PiBHIHHS,

* gucrosIOBAMU CYONCEHHS T Ouino8amu TIPAKTUYHE 3HAYEHHS
Ta POJIb TEPMOXIMIYHUX PEAKITiid y )KUTTi JIOANHU.

‘g Mpurapgarite, kMMM 30BHILLHIMU edekTamMn xapakTepuadyeTbcs nepebir
&7/ XiMIYHOIT peakuii.

TENNOBUIA EGEKT XIMIMHOI PEAKLJT. BaMm yske BizioMo, 1110 XimMiuHi niepe-
TBOPEHH: OJHMX PEYOBMH Ha iHIII CYIPOBOKYIOTLCS IIEBHUMU SIBU-
MaMu, Ki Ha3UBAIOTh 03HaKamu nepebizy ximiunux peaxyii. Opmieio 3
OCHOBHMX 03HAK € TETJIOBUI e(eKT peakTlii, 1o MposBIIETHCS BU/IIJICH-
HsAM ab0 TOrIMHAHHAM eHeprii.

3a TeTIoBUM eheKTOM PeakxIlii TOIISIIOTh Ha eK30- I eHJ0TepMiumi

(puc. 53).

C TEMJIOBUW EPEKT XIMIYHOI PEAKLLIT )

Ek3oTepmiyHi — peakuii, wo EHngoTepmiyHi — peakuii, 1o

BinOYyBaOTLCH 3 BUAINIEHHAM BinOYyBalOTLCH 3 NOMMHAHHAM
Tenna. Tenna.

Puc. 53. Cxema knacudikarii XiMmiunux peaxiiiit 3a TerI0BUM e(HEeKTOM
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@ Tema 2. XimiyHi peakduii

3’ICcy€eMO, YOMY B OTHIX BUTIAJKAX TETLIO BUALISIETHCS, a B iHIIUX —
noriuHaeThest. [l ac XiMiYHUX TepeTBOpeHb BiIOYBAETHCS PYWHY-
BaHHSA OHWX XiMIYHWX 3B’43KiB 11 yTBOpeHH: iHIMMX. ToMy TernsoBuii
edekT XimMiuHOi peaxIiii BU3HAYAIOTh 3a Pi3HUIEIO eHeprii 3B’A3KiB, 110
YTBOPWJINCS, i TUX, 1110 3PYHHYBAJIMUCS.

Yu gificHo B XiMiTHIX 3B’I3KaX PEYOBUH /10 PEAKITii aKyMyTIOETHCS
erepria? 1[o6 BiamosicTy Ha Iie 3alUTaHHS, TIPOBEAEMO JIEMOHCTPaA-
HinHi gocian.

Jlocrio 1. Bzaemodis kanvuiti okcudy 3 600oro. TIpoBeneMo peaxitiro,
Bi/IOMY ITi/T HA3BOIO «TaCiHHA BallHA».

Ha gro dapdopoBoi yamky MmokiazeMo KijbKa IIMMaTOYKiB KasbITii
oKcuy it 0bepeskHO moseMo Boiy. CrioctepiraeMo OypXJIMBY PEaklliio,
«3aKUIAHHs» CyMillli 3 BUILJIEHHSIM BEJIMKOI KisibkocTi Teria (puc. 54). Le
eK30mepMiuna PeaAKILis:

CaO + H,0 = Ca(OH)),.

o ex3oTepMiuHNX HasleKaTh Peakllii TOpiHHg JIepeBUHHA, TIPUPOTHOTO
ragy, BYTULJIS, MarHio, TOPOITIKY 377133, PO3YMHEHHS CYIb()aTHOI KUCTIOTH,
HeNTpamisalisi KUCJIO0T JIyTaMU, B3AEMO/IisI METAJIIB i3 CIpKOIO TOIIO.

3 Kypcy Gbi3uku BaM BiZIoMO, 1O KOKHA PEYOBUHA XapaKTepu3y-
€TbCA IIEBHUM 3aIIaCOM €HEePTii, 110 YyTBOPIOETbCSA BHACJIJOK Xa0TUY-
HOTO PyXy CTPYKTYPHUX YACTUHOK Ii€l pedoBUHU (MOJIEKYJI, aTOMiB,
MOHIB TOIIO).

e snympiwns enepezis. Y npoiieci nepebiry XiMiuHUX peakiliii BoHa
(BHYTPIIIHS €Heprisl) 3MIiHIOETHCS BHACHIZIOK TepeOyIOBH PEUOBHH
i CymIpoBOIKY€ETHCST 200 BUIIIEHHSIM, 200 morJnHaHHsIM Tetia. [1ix yac
peakiIliil TOpiHHS, KpiM Telia, BUIIJISIEThCS M CBITJIOBA €HEPTisl.

Ha ypokax ximii B mormiepe/iHix Kjacax BU ByKE MPOBOAWJIN XiMiuHi
MIePETBOPEHHST, sIKi BifOyBaINCs 3a HATpiBaHHs peareHTiB. /o HUX Hase-
JKaTh Garato peakiliii PO3KJajy, PO3YMHEHHs] aMOHIN XJIOPULY Y BO,
B3aEMO/Iis1 a30Ty 3 KHMCHeM, H00YBaHHS KHUCHIO 3 Ti[POTe€H MEePOKCHILY,
KaJTii HepMaHraHaTy totto. OiHaK TOi BU He 3BEPTAJIN yBary Ha Te, BUIi-

) JIAETBCA YU ITOIVIMHACTLCA TEIJIOBA €HepPrid.

Hocnio 2. Posxnad xynpym(Il) ziopo-
Kcudy. O6epekHO HarpieMo B 1oJyM’i crimp-
TiBku cuHit ocan kynpym(Il) rimpokcumy,
nobyTuii peakitiero oOMiHy. 3a KiJibKa XBU-
JIUH CIIOCTEPIraEMO YTBOPEHHS UYOPHOTO
ocany — mnopomky kynpym(Il) oxcumy.
Peaxiia Bi[[6yB3.€TbCH TiJIBKU 32 Harpi-
BaHHs, TOOTO 3 MOrJMHAHHSM Teruia. Lle
endomepMiuna peaxitisi.

Puc. 54. Baaemoist KasbIliil
OKCHJLY 3 BOJIOIO
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§ 16. EK30TEpMIYHi 1 eHOOTEPMIYHI peakLii

N~

I_V_J

peareHTu

CaO + H,0 = Ca(OH),
I_V_J

NpOAYKTU

| E >E ;AH<O |

pear. npoa,’

| Peakuisi ek3oTepmiyHa |

u(OH) = CuO +H,0

peareHTm n po,u,yKTm

<E_;AH>O0 |

pear. npog,’

| Peakuia eHgoTepmiyHa |

_

Puc. 55. Tennosi ehekTn ex30- i eHI0TEPMiUuHOI peakILiil

[ 1
@ Hanuwite camocCTiNHO piBHAHHS peakuii po3knany kynpym(ll) rippokcuay.

\ g

Tennosum epexmom peaxyii HA3UBAIOTH KiJbKICTh TEILIA, 1110
BUJILJISIETHCS 200 MOTJIMHAETHC T1i/l Yac XiMiYHOI peakIrii.

Terwno, ke BUALIAETbCS ab0 IMOTIMHAECTHCS, BUSHAYAIOTD 32 Pi3HM-

110 MiK BHYTPIIIHBOIO €HEPTI€I0 PEAreHTiB 1 MPOAYKTIB peakIlil
(puc. 55). Opunuiio BuMipioBanHs Teria — pKoyab (Jx) abo kijo-
mkoyab (k/I:k) moznavaiors AH (vumaemocst «Oenvma-auts ).

TePMOXIMINHE PIBHSIHHS. KiJIbKicTb TeruIa, 1o BUIiIS€ThCst aG0 MOTJIu-
HAETHCA I1iJ] Yac XIMIYHOI peakilii, 3a3Ha4aioTh Y PIBHAHHAX PEaKILil.
Hanpukmian, peakitig ropiHHs MeTaHy B KUCHi:

CH, +20,=CO, + 2H,0; AH = —890 k/[x.

\ g

XimiuHe piBHAHHS, y SKOMY 3a3HAa4€HO TETJIOBU eheKT peakiii,

HA3WUBAIOTh MEPMOXIMIUHUM.

TepmoxiMiuHe piBHSAHHS TOPiHHS BYTJIEIO:

C+0,=CO0O, AH = -393 k]I x.

O6unBi peakiiii — ek30TepMivHi, 60 €Heprid BUAIIAETbCA HA30BHI.
Poskiaz kanbliiit kKapboHaTy BigOyBa€ThCs 32 BUCOKKMX TEMIIEPATYP.

Tomy eHepris HagxoAUTh i330BHi. 110 eHgoTepMiUHy peakiliio Bigobpa-
JKA€E TaKe PiBHAHHSL:

CaCO, = CaO + H,0; AH =

+180 x/Ix.

Tepmoximiune piBHAHHS po3kaaxy mepkypiii(1l) okcuny:
2HgO = 2Hg + O,; AH = +180 k/Ix.
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@ Tema 2. XimiyHi peakduii

Sk Gaunmo, KiTbKICTD TETIa, M0 TOTJIMHYIACS T/l YaC PO3KJIAITY Kajlb-
1iit kap6onary it Mmepkypiit(11) okcnmy, — onHakosa. OiHaK y peakliii pos-
KJIa/Iy Kasiblliil Kapbonaty morsuaynocst 180 k/[k Teria 3 po3paxyHKy
Ha 1 Momb, a B peaktii poskiaany mepkypiii(Il) oxcumy — Ha 2 Moih
pearenty. OTike, TemmoBUU edeKT peakilii BiAmoBimae Tili KiTbKOCTi
PEYOBUMHH, SIKA pearye 3a PiBHAHHSAM PEAKITii.

Ex3oTepMiuni peakiii BiiirpaioTh BasKJIMBY POJIb Y poliecax BUPOO-
HUTTBA CyIb(haTHOI KUCAOTH, BUTIJIABJICHHS YaBYHY Ta CTaJi, Bi[HOB-
JICHHST METAJIB aTIOMOTEPMIYHUM CIIOCOOOM. Y MOOGYTOBUX yMOBaxX ix
BUKOPUCTOBYIOTH /15T OOITPiBY TIPUMITIIEHD, TPUTOTYBAHHS I)Ki, Y XiMiu-
HUX J1a6OPaTOPIsX /I CTBOPEHHS YMOB mepebiry peakiriii.

3aBIIKN €K30TePMiYHUM PeaKIlisaM OpPTaHi3Mu JIIOAWHU Ta TBapUH
MiATPUMYIOTD MTOCTIMHY TeMIlepaTypy Tija.

EnzoTepmiuni peakitii Tako’k MaloTh MpaKTHYHe 3HAYeHHs. 1X BUKO-
PUCTOBYIOTH [Iist 100yBaHHsT GAaraTboX HEOPTAHIYHUX PEYOBHH, JHKap-
CHKUIX TIpenapariB, PO3KJIaLy BOAH i/l 4ac J00yBaHHs KUCHIO Ta BOIHIO,
MOOYBaHHST HETaleHoTO BamHa TOIMO. TepMOXiMiYHUME PiBHAHHSIMIE
KOPHUCTYIOTHCS /1T OGUMCIIEHD T1i/T 9aC BUPOOHUYHUX MPOTIECiB.

% HnIiCYMOBY€MO BUBYEHE

3a rennoBumM edpekToM peakLiji NoAiNaoTb HA EK30- 1 EHOOTEPMIYHI.

Ek3oTepmMiyHi — peakuii, Nig 4ac aKknx BUAINAETbCSA TENSO.

EHgoTepMiyHi — peakuii, Nig Yac aKmx NOrMMHAETbCA TENO.

Ex3oTepmMiyHa peakuisi BInOYBaeTbCS, SKLLO EHEPris peareHTiB € Ginb-

LLIOIO 3a eHeprilo YTBOPEHHA NMPOLYKTIB peakLii.

o EHpgoTepmMiyHa peakuis BinOyBaeTbCS, SKLLO EHEPrisi peareHTiB € MeH-
LLIOIO Bif, eHeprii yTBOPEHHS NMPOAYKTIB peakuji.

o TennoBum egpekToM peakuyii Ha3nBaloTb KiNbKICTb Tenna, Wwo Buaing-
€eTbCs ab0 NOrNMMHAETLCA Nif Yac XiMibYHOT peakdii.

e XiMi4yHe PIBHAHHSA, Yy SKOMY 3a3HayeHOo TennoBuin edekT peakLii, Has3n-

BalOTb T€PMOXIMIYHUM.

3ABJJAHHA JIVIAI CAMOKOHTPOJIIO

1. CdhopmynioiiTe BU3HAYEHHS €K30- 1 eHA0TEPMIYHNX peakLLii.
2. TlMo3HayTe ek30TepMiYHi peakLii cepen, 3arnponoHOBaHUX.

A S +0,=S0, AH = -297 k[x B H, + 1, =2HI; AH = +52 k[1x

B 2NH, =N, +3H,; AH=-92,4kx I 3Fe+20,=Fe,0,; AH=-1117 k[x
3. MNo3HauTe peakLiio 3aMilLeHHS, L0 HANEXUTb A0 EHO0TEPMIYHUX.

A MnO, +2C = Mn + 2CO; AH = +293 k[Ix

B 2CO + O, =2CO0,; AH = -282 k[x

B SiO, + 2Mg = Si + 2MgO; AH = -392 kX

FH,0+C=CO+H, AH=-132 k[1x
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§ 17. LLBmakKicTb XiMi4HOI peakuii...

4. [lonuwiTb PIBHAHHA peakLlin, nocTaBTe KoedilieHTn Ta BKaXiTb,
[10 IKOTO TUMNY HANEXUTb KOXHA 3 HUX:
a)Zn+HCl—...;6) A,0, +H,S0, — ...;8) Ca0O+CO, — ...; ) K+ H,0 — ... ;

. [N . t

r SO, +H,0— ..;8)H,0,— ..;e)CaCl,+H,PO,— ...; €) KCIO, — ....

5. Jonuwitb PiBHAHHSA peakuin i knacudikymte ix Ha OKMCHO-BIOHOBHI 1
Taki, Lo BiadyBaloTbCst 6€3 3MiHM CTYNeHs OKUCHEHHS. [To3Ha4Te okuc-
HUK i BIAHOBHMK B OKMCHO-BIAHOBHMX peakLjisx: "
a)KO+HO - ..;6)Zn+Cl,— ..;B)H,+Br,—»..;r)CaCO, - ...;
r) SO, +0,— ...; a) AICI, + NaOH — ...

6. O6uuncniTb Macu i1 06’eMm BOAHIO Ta KUCHIO (H. Y.), LLIO YTBOPIOKOTHLCS BHA-
CNiJoK eNeKkTponi3y BOAM KiNbKICTIO Pe4OBUHU 15 MOTb.

7. Migb KinbKicTIO pe4yoBuHN 2,5 MOb OKUCHMAACS, YHACNIAOK YOro yTBO-

puecs kynpym(ll) okema macoto 140 r. O64McniTb MacoByY HacTKy Migi, Lo
OoKMcHMNacs, 1 06’eM KUCHIO (H. Y.), LLIO BCTYMMB Y peakLjto.

» § 17. MIBUAKICTDb XIMIYHOI PEAKIIIT, 3AJIEXKHICTh
IIBUIKOCTI PEAKIIIT BIJT PI3HUX YNHHUKIB

L OnaHyBaBLUN MaTepian naparpada, Bu 3MOXeTe:

° opmymosamu BU3HAUEHHS NOHAMYb <ITBUIKICTh XiMiYHOI peak-
Iii», «XiMidyHa KiHETUKa;

* xapaxmepu3dyeamu BIJIWB Pi3HUX YWHHWUKIB Ha IIBU/KiCThH
XIMIYHOI peakllii;

* NoACHI08AMY 3AJI€KHICTh MBUAKOCTI XiMIYHOI peakuil Bij pi3-
HUX YUHHUKIB;

* cnocmepizamy B3aEMO/III0 MeTasliB Pi3HOI aKTUBHOCTI 3 XJIOPU/I-
HOIO KMCJIOTOIO; 3aJI€sKHICTDh MIBUAKOCTI Bijl KOHIIEHTpaIlii pea-
TeHTIB I TeMIIepaTrypu;

* pobumu 6uUCHOBKYU NIPO BILUIUB Pi3HUX YMHHUKIB HA HMIBUIKICTDH
XiMIYHOI peaxilii.

LeuakicTe xiMmi4HMX PEAKLINA. CriocTepiratoun XiMmiuni peaxiiii, Bu
BKEe TIEPEKOHAJINCS, 10 BOHU BiAOYBAIOTHCS 3 PI3HOIO IMIBUAKICTIO.
Hanpukman, p:raBinns 3amisza, okucHeHHs Miji 1o kynpyMm(IT) okcuny,
YTBOPEHHS TipChbKUX TOPiA i iX pyilHyBaHHA — Ille TPUBAJIi IMPOIECH,
a TOpiHHA APOB, CBIYKUA Bi[[6yBa€TbC${ BIIPOJOBXK KIJIBKOX TOJ/IVH.
BisbiricTh peakitiii, ki BU mpoBoguTe B 1ab0paTopii, — MUTTEBI.

3HaHHA PO MIBUIKICTH epediry XiMidyHUX peakiliil Bigirpae Baxk-
JIUBY POJIb Y JKUTTI JIIOJUHU, aJI)Ke BOHA MOXKe KepyBaTH I1epeTBOPEH-
HSIMU PEYOBMH, IIPUCKOPIOIOYM TIOTPIOHI I CIIOBIIBHIOIYM HEKOPUCHI
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@ Tema 2. XimiyHi peakduii

peareHTu (Yo ® @ NpPoAyKTH peakuii
Puc. 56. Cxema 3MiHN KOHIIEHTPAIIil peareHTiB 3a MeBHUI IIPOMiKOK dacy

Juist Hei. Ha BesIMKuX MiipueMcTBax 3HAUHy yBary NpU/iJIsSIOTh €EKOHO-
MiuHill eheKTHBHOCTI BUPOOHUIITBA. YCe 1€ CIPUsIIO BUHUKHEHHIO
BUEHHS PO MIBU/KICTH XIMIYHUX PeaKIliii, MeXaHisMu iXHbOTO Trepediry,
Ha3Ba SIKOTO — XiMiHa KiHemukxa.

IIBuakicTs XiMiYHMX peakIliii BU3HAYAIOTh 3MiHOIO KOHIIEHTpaIlii
peareHTy abo TPOAYKTY peakilii 3a OAMHUII0 Yacy B OAMHUIN 00’eMy

(puc. 56).

YuHHUKN, BIA, AKX SANEXUTb LUBUAKICTb XIMIYHOT PEAKLIT. Y TIPOIOBX
BUBYEHHST KyPCY XiMii BU IEPEKOHAINCS B TOMY, 1110 JIJIsI TIepebiry Ximid-
HOI peakifii moTpibHO 3abe3neynTy 3iTKHEHHS YaCTHMHOK peareHTiB.
OzHak He 3aBXKIM PU 1IboMY BifOyBaeThest peakitist. 11106 Biabymocs
3iTKHEHHSI peareHTiB, y OaraThboX BUIAJKaX HeoOXimaHa CHepris, dKa
3abe3neunTh PyWHYBaHHS XiMIYHUX 3B’SI3KiB y PEYOBHHAX, 1[0 peary-
10Th, i yTBOPEHHS BiAMOBiTHNX 3B’A3KiB y mpoayKTax peakirii. Ile mocs-
ra€eThCs IIiJ[ Yac HarpiBaHHs, 3HAYHOTO ONPOMiHEHHS W 3a HAagBHOCTI
Karajisaropa.

* 3anexcuicmv weuoxocmi Ximiunoi
peaxuii 6i0 npupoou peazenmig. XimiuHa
aKTHUBHICTD (TIPUPO/Ia PEYOBHH, IO PEaryioTh)
3HAYHOIO MipOIO0 BILUIMBAE Ha mepebir peaxitii.
[lepeBipumo 11€, MOCTIKYIOYM B3AEMO/IIIO
METaJIiB 3 XJIOPUJIHOIO KUCJIOTOIO (puc. 57).

Jocnio 1. Bszaemodis wunxy, mazniio ma
sanisa 3 xn0puonoio xKuciomoro. Ilokmagemo
Ha JIHO TPHOX MPOOIPOK OHAKOBI MOPIIii Mar-
Hifo, MUHKY Ta 3aiida. /loamemo omHaxoBi

Puc. 57. Bzaemonis
LUUHKY (@) i marHiio (6) : ; ‘
3 XJOpHIHON KuCoTolo  00'€MM X7opuHoi kucaotH. Yepes Kijbka
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§ 17. LLBmakKicTb XiMi4HOI peakuii...

CEKYH/I CITOCTEPITAEMO BUILIEHHS BOMHIO. 32 iIHTEHCUBHICTIO BUiIEHHS
OyIbOAIIOK MOKHA BU3HAYUTH IIBUKICTH peakiliil. PesybraT 1octi-
JUKEHHS CBiT4aTh, 110 HAUIIBUIIE Pearye MarHiii, MOTiM — ITUHK, a Hali-
MOBIiJIbHiIIIE — 3aJI1i30.

OTt:xe, IIBUAKICTD XiMIYHOT peakIii 3a/Ie;KUTh Bi/l aKTHUBHOCTI METAJIIB.

HanuwwiTb caMOCTIMHO PIBHSIHHS peakLjiin i PO3MMsHbTE iX 3 NOrMsay OKUCHO-
@ BiAHOBHUX. 3Pp00iTb BUCHOBOK NPO OKUCHWK i BIAHOBHUK.

e 3anescnicmo weudxocmi ximiunoi peaxuii 6i0 xKonuenmpauii
peazenmis.

Jocnio 2. Bsaemodis uyunky, mazuio ma sanisa 3 po3dasienoio Xiopuo-
now xucaomoro. Bugoaminumo pocmin 1. Jlo omHakoBUX MOPIIiii Maruiio,
[UHKY Ta 3aJ1i3a JOJJIEMO XJOPUIHY KUCJIOTY, Po30aBjieHy HAIIOJIOBUHY
BoJiot0. Ile o3Hauae, 110 KOHIIEHTpAIlis KUCJA0TH B/BiUi MeHIa. Peakitis
BiZOYBa€ThCSA 3HAYHO MOBIJIbHIIIE, CIIOCTEPIrA€ThCS MEHIIe BHILJIEHHS
OyJIb0AIIIOK Tasy.

Biz goro 11e 3anexkurs? OueBuHoO, 110
3i 3MEHIIIEHHAM KOHIIEHTPaIlil XJI0pUIHO]
KUCJIOTHU KinbkicTp #oniB H' y posuuni
3MmeHumgach yasiui. Tomy yacrtora
3iTKHEHb MiK MeTasioM i ionamu H* 3meH-
musiacs. SIKno sk KOHIeHTPaIlio XJ0pU/i-
HOi KMcAoTH 36iMBIIATH, TO BiATIOBiAHO p
a

3pocTe i yacToTa 3iTKHEHb.

Ha pucynxy 58 306paskeno mporiec
TOPIiHHA BYIVICIIO B IIOBITPi Ta B YUCTOMY
KUCHI.

Puc. 58. Topinna Byrienio
B MOBITPi (a)
i B uncromy Kucsi (6)

[MopiBHANTE pe3ynbTaTh rOPiHHA Ta MOSICHITb CAMOCTIMHO, YOMY B KMCHI
@ ropiHHA BioOyBaeTbCS iHTEHCUBHILLE.

Y Bumazaky, Koau peareHTaMu € rasi,
MIBUJKICTD peaKIlii 3aJeKUTh BiJl TUCKY.
IITo Gisbllie CTUCKAIOTH ra30BY CYMIlll, TO
MEHIII BiJcTaHi Mix i MOJIeKyJIaMu, TOOTO
iX KOHIIeHTpaIlis 361JIbLHy€TI)CH. Tomy
yacToTa 3iTKHEHB 3pocTae (puc. 59).

OTixe, MOKHA 3pOOUTH BUCHOBOK, 110
IMBUAKICTh XIMiYHOI peakii mpsaMo mpo-
nopitifiHa KOHIIEHTpaIlii peareHTiB.

® 3anexcnicmo weuoxocmi ximiunoi Puc. 59. BaneskHicTh
peaxuyii 6i0 naowji nNOBepXHi KOHMAKMY  wBuIKOCTI XiMidHOT peakilii
peazenmis. IIBuskictp XimiuHOi peaxirii BiJl THCKY
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@ Tema 2. XimiyHi peakduii

3aJIEXKUTD Bijl cTymneHs noapiouensst pedosunn. 1lo Gimbire moapiGHeHa
pedoBUHa, TO GiJbINTA WMOBIPHICTh YCTAHOBJIEHHSI KOHTAKTy MisK peareH-
tamu. [Iposenemo mocaiz.

Jlocnio 3. Bsaemodis kanvuiti kapbonamy 3 po3uunom cyiv@amuoi
xucromu. 1loxmagemo y nsi Hpo6ip1<1/1 OJIHAKOBI TIOPITi1 KaJsIbITil Kap6o—
Haty (Kpeiian). Y nepiny npobipKy — IIMaTKOM, Y APYTY — MOAPiOHEHY.
JlosunemMo ofHaKoOBi 06’€éMU PO3UYKMHY CyJIb(hATHOT KUCTOTH. Y MepIii
npolipIli peakitist Bi0YBa€ThCst 3HAUHO TOBIJIbHIIIE, HIZK Y APYTiil.

e 3anesxcnicms weuoxocmi ximiunoi peaxuii 6i0 memnepamypu.
ITix yac BUBYEHHS XiMiYHUX PeakIlili BU ByKe 03HANOMUITUCS 3 JICTKUMU
YMHHUKaMU iXHbOTO Tepebiry. IIlo sk BimOyBaeThcst 3a HarpiBaHHS
pearenTiB? Hanpukiaz, y mpupoHUX YMOBaX OKUCHEHHS Mi/Ti BiIL6yBa-
€TBCS Jly’Ke ToBLIbHO. OIHAK SKIO HATPITH MiJIHY IPOTUHY B MOJIYM i
CIIUPTIBKY, TO BOHA IIBUAKO OKUCHIOETHCS I Ha ii MOBEPXHi yTBOPIO-
etbest yopauit HamiT kynpyM(IT) okeuny. Tomy MoskemMo cTBepKyBaTH,
110 MBUAKICTH XiMIYHOI peakIlii 3pocTae 3a HarpiBaHHSA PEYOBUH.

Yuwm 11e nosichutu? OueBUIHO, 10 3 HAAXOKEHHSM Tellla 330BHi
YACTUHKU PEUYOBUHU CTAIOTh aKTUBHUMU I 4aCTOTA X KOHTAKTYy 3POCTAE.

e 3anexcrnicmv weuoxocmi ximiunoi peaxuii 6i0 nasemnocmi
xamaanizamopa.

MpurapanTte, ski pe4OBMHM HA3MBAKOTb KaTasidaropamMu Ta gka ixXHS poJib
&’ y npougeci nepediry XiMidHNX peakLii.

[IpumBuUAIINTA peakiilo MO)KHa 32 JIOIIOMOIOI0 KaTasi3aTopis.
[Tpore KaraiizaTopy AiIOTH O-Pi3HOMY: OJHI IPUIIBUALIYIOTH Hepebir
peaxiiii, iHIi — croBiIbHIOITH. Y OLIBIIOCTI BUPOOHUIITE BUKOPHCTO-
BYIOTh KaTaJli3aTOPH, SIKi IPUILBUANIYIOTH TIepedir peakitiil, o6 3MeH-
IIATY 3aTPaTy Ipalli i eHepropecypcis, TOOTO MiABUIIUTU eKOHOMIUHY
edbexTuBHICTH MpoIteciB. /lobyBaoun KuceHb y Jab0OpaTOPHUX YMOBaX 3
riiporeH NepoKCULy, BU sIK KaTalizaTop BUKOPUCTOBYBaIu MaHran(IV)
okcua. EdexTuBHicTh KaTasmizaTopa moJigra€ B 3MiHi MeXaHi3aMy Tiepe-
6iry peakitiii.

N JlaGopaTopuuii qocmix 11

BnavB nnoLli noBepxHi KOHTaKTy peareHTiB, KOHLeHTpauil
Ta TeMnepaTypu Ha WBUAKICTb peakuil LMHKY 3 XJiopug-
HOIO KUCJIOTOIO

IToBToOpiTh MpaBuia Oe3meKd mif 4ac PoGOTH 3 PEeYOBHHAMH
e il cyBOpO AOTpUMYiiTEC iX.
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§ 17. LLBmakKicTb XiMi4HOI peakuii...

3asdanns 1. JlocaifiTe BIUIUB TUIONI TIOBEPXHI KOHTAKTY PeareHTiB
Ha MIBUIKICTH XiMiYHOI peakirii.

Jlocnio 1. TlokmaaiTe B o1y MPOGIpKy rpanyJIy IIUHKY, a B APYTY —
TaKy caMy Macy Mmopoliky. /[o KOsKHOI 3 MpoBGipoOK H0JHiiTe XJOPHUIHY
KHCJIOTY OZHAKOBOTO 00’eMy. OnuimiTh ¢BOi crioctepexkeHts. 3pobiTh
BHUCHOBOK.

3asdanns 2. JlocaigiTh BIUIMB KOHIEHTpAIlil peareHTiB Ha IIBU/I-
KiCTb XIMIYHOI peakmii.

Jlocnio 2. Tlokmamite y a8i mpobipku mo rpaHysi ruHKy. [losmiite
XJIOPUIHY KUCTIOTY Pi3HOI KOHIIEHTPAIlii: y mepiry mpobipKy — Hepo3-
BeZICHY, Y IPYTY — HATIOJOBUHY PO3BefieHy Bo/i010. OMUIIITH CBOI CITO-
crepeskentst. 3pobiTh BUCHOBOK.

3asdanns 3. JlocaifiTh BIIUB TEMIIEPATYPH HA MIBUKICTD XiMIYHOT
peaxitii.

Jlocnio 3. Tlokmaite y a8i mpobipku mo rpaHysti ruHKY. [losmiite
XJIOPUZIHY KUCJOTY Tak, 1100 BOHA BKPUJIa TIOBEPXHIO UHKY. Harpiiite
OJIHY 3 TPOGIPOK, a APYTY 3aIUIITE [1JIs TTOPiBHsAHHS. OMUIIITH CBOT CIIO-
crepeskeHHs1. 3pobiTh BUCHOBOK.

Pesysabrat jlocaijizkedb 3auiniTh y TaOJUIIO B 30ITUTI. 3p06in
3araJibHUil BUCHOBOK.

PeareHTtu __ Pesynbraty crioctepexens. BUCHOBOK
PiBHSIHHS OKMCHO-BIAHOBHOI peakLyji

Hocnrio 1

Jlocnio 2

Jocnio 3

3arajbHUl BUCHOBOK:

% HnIjiCYMOBY€MO BUBYEHE

e XimiyHa KiHeTUKa — y4eHHS NpOo LWBMAOKICTb XiMIYHMX peakLin i mexa-
Hi3M iXHbOro nepeodiry.

o LliBuakicTe XiMiYHUX peakwLiii BU3Ha4al0Tb 3MIHOIO KOHLLEHTpaLi pea-
reHTy abo NpoaykTy peakuii 3a OANHULIO Yacy B OANHULI 006’emy.

e LlIBMAKICTb XiMi4HOI peakLii 3anexuTb Big, Takux YNHHWUKIB: 1) npupogn
PEeYOBUH, LUO pearyioTb; 2) KOHUeHTpauii peareHTiB;, 3) noli
MoBepPXHi KOHTaKTy peareHTiB; 4) TemnepaTtypu; 5) HassBHOCTi kaTa-
nizaropa.

e YCi 3a3HayeHi BULLE YMHHUKM BMAMBAOTb HA 3POCTAHHSA 4acToOTU
3iTKHEeHb MiXX YaCTUHKaMW PEeYOBMH, a OTXXe, NPULIBNALIYIOTL Nepeobir
XiMIYHUX peakLi.
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@ Tema 2. XimiyHi peakduii

@ 3ABJIAHHA J1JISI CAMOKOHTPOJIIO

1.
2.

[MOACHITb, K BM PO3YMIETE NOHATTS «LUBUAKICTb XIMIYHOT peakLii».

HaBepnitTb npuknagn peakuiii, wo BiaOyBalOTbCA 3 PI3HOK LUBUOKICTIO
3a NeBHUI NPOMIXKOK Yacy.

Ha3sBiTb YMHHUMKW, AKi BNAMBAIOTb HA LUBUAKICTb XiMIYHOT peakLii.

[Mo3HauTe gBa YMHHUKK, WO BIMJIMHYTb Ha LUBUAKICTb XiMIYHOI peakuii,
nopaHoi cxemoto KCIO, — KCI + 0,T.

A Temnepartypa B Tnck

B kaTanisatop I’ nnowa NoBEPXHI KOHTAKTy peareHTiB

YKaxiTb, MiXK IKUMM PEYOBUHAMM LUBUOKICTb XiMIYHOI peakuii 3anexnTb
BiJ, TUCKY.

A B3aemMogijs Mifi 3 KNCHEM

B B3aemopis po34uHiB cynbdaTHOI KUCNoTn 1 6apin rigpokcmnay

B B3aeMogis KasnbLlii kKapboHaTy 3 XJIOPUAHO KUCIOTOI

I B3aemoais BOOHIO 3 a30TOM

YkaxiTb, y akiin 3 npobipok (I 4 Il) i Yyomy peakuis BinOyBaTUMETHLCH
WBMALE, SKLWO 40 OAHAKOBMX NOPLIA HATPIN cynbdiTy 4OANTM N0 2 MN
XJIOPUAHOI KMCNoTU, po3seneHoi Tak: | — 1:4; 11— 1:8.

Ay |, 60 KOHLIEHTPALI KNCNOTU MEHLLA

By Il, 60 KOHLEeHTpaujs kncnoTn BinbLua

B y |, 60 KOHLEHTpaLia KncnoTu GinbLia

Iy ll, 60 KOHLEHTPALLA KNCIOTU MEHLLA

YkaxiTb, y kil 3 npo6ipok (I 4n 1), 1o MiCTATb 0aHAKOBI NOPLii MOpOoLL-
KiB LIMHKY 1 3ani3a, 40 9KUX 40JIUTO PO3YUMH CySibdaTHOI KNCNOTW OfHa-
KOBOI KOHLEHTpaLLi 06’eMOM No 2 mi, peakLis BiAOyBaTVMETbCS NOBIifb-
HiLLEe 1 HoMYy.

Ay ll, 60 3ani30 MeHLU aKTUBHE, HiX LIMHK

B y I, 60 3ani30 akTMBHile 3a UMHK

By |, 60 UMHK aKTUBHILWWI 3a 3ani30

Iy |, 60 3ani30 akTUBHiILLE 32 LMHK

» § 18. OBOPOTHI i1 HEOBOPOTHI PEAKIIII

L OnanyBaBLUM MaTepian naparpada, B 3MOXeTe:

Popmymosamu 6usHaUeHH NOHAMb <TIPSIMA PEAKITisT», «000POTHA
PeaKIisT»;

* pospisusmu 060POTHI i HEOOOPOTHI peaxitii;
* Hasodumu npuxiadu 06OPOTHUX i HEOOOPOTHUX PEAKITiif;
* ckaadamu pieHsns 0OOPOTHUX PEAKILi.

__=4116



§ 18. O60pOTHI 1 HEOBOPOTHI peakLLii

’6 Mpurapgalite ymoBuM, 3a SKUX XiMidHi peakLii BigOyBaloTbCS.

OBOPOTHI 1 HEOBOPOTHI PEAKLII. 3a HampsMoM Tepebiry peakirii
HOJILIOTh HA 000POTHI i HeobGopoTHi. Ilif yac BUBYEHHS €JIEKTPOJIi-
TUYHOI AMCOLiallii BU O3HAOMUJINUCS 3 PEaKIisSIMU eJIeKTPOIITIB y po3-
YUHAX, SAKi 3aBEPIIYIOTHCS [TOBHUM II€PETBOPEHHAM PeareHTiB Ha Ipo-
nyktu. /lo HUX HajexaTb peakilii, 1o Bia6yBa10Tbc;[ 3 BUIIQJIQHHSIM
0Caly, BUIIJIEHHAM Ta3y, YTBOPEHHAM BOJIU abo iHII0i MaJIoAMCOoIiio-
BaHOI PEYOBUHU.

¥Yci nonepenni peakitii B3aemo/iii MeTaliB 3 KUCJIOTaMH, KUCIOT 3
JIyraMu, MeTajliB 3 HeMeTaJaMu, siki BU BHUBYAJIU, € HEOOOPOTHUMHU,
OCKiJIbKM 3 OTPMMaHHMX IPOAYKTIB He MOKHa 100yTH peareHTH. IIpo
TaKi peakilii KaXyTb, I110 BOHU Bi,[[6yBaIOTbCH B OJTHOMY HaIIPSAMI.

HIYIOTHCS IIOBHUM II€PETBOPEHHSAM PeareHTiB Ha ITPOYKTH peaK-

! XimiuHi peakitii, 1110 BiZOyBaOThCs B OZHOMY HAIpsiMi il 3aBep-
11ii, Ha3MBAIOTh Heo6opomuumu.

Hanpukiaz, mpoBeaeMo J0CIi/] B3aEMOIT HaTpiil KapOoHATy 3 po3-
YUHOM CYJIb(aTHOI KUCIOTH.

Jlocnio 1. Bzaemodis nampii xapbonamy 3 po3uunom cyiv@ammoi
Kucaomu. Y 1mpobipKy HACHILIEMO MOPOIIOK HATPill KapOOHATY 1 10J1-
JIEMO PO3YHH CYJIb()aTHOT KUCJIOTH:

Na,CO, + H,50, = Na,SO, + CO,T + H,0.

Peaxtiis mpunuHUTHCA TOMI, KOJU OMUH 3 PEareHTiB BUTPATUTHCS
TIOBHICTIO.

Jlo6yTn HaTpiil KapOOHAT i CyJb(haTHy KUCIOTY 3 YTBOPEHUX TIPO-
JIYKTiB IIPAKTUYHO HEMOKJIMBO.

OTke, 1151 peakiist HeobopoTHa, 60 T yac ii mepebiry 3abesmedy-
IOTBCS JIBi YMOBU: BUJIIJINBCA Ta3 i yTBOPUJIACS BOJA.

ocnio 2. Peaxuis posxaady amoniti xnopudy. Hacumiemo Kpuctaiu
aMOHiiT XJopuy Macoro 2,5-3 r 'y Bemky 1mpobipky. OTBip mpobipkn
3aKPUEMO KOPKOM i3 CKJOBAaTH # HarpiBaTUMEMO BMICT TPOBIpKH.
AMOHII XJI0pUI PO3KJIAJAETHCS 3 YTBOPEHHSM aMOHiaKy Ta Ti/[poreH
XJIOPH/LY. 3rO/I0M Y BEPXHill 4acTuHi pobipKu 30MPAETHCS IYCTUH UM,
1[0 CBiAYNUTH IPO B3AEMOJII0 YTBOPEHUX IPOAYKTIB MIXK coboro.
[IponykToM peaxiiii € ciiib aMOHiil XJI0pU/I.

Ortxe, y np06ipui OJIHOYACHO Biﬂ6yBaIOTbCFI JIBi peakiiii: npama —
PO3KJIaZl aMOHill XJIOPUAY Ta 3BOPOTHA — YTBOPEHHSI BUXiIHOI pevo-
Bunu (puc. 60, c. 118).
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@ Tema 2. XimiyHi peakduii

Po3knap amoHin xnopuay

Mpsima peakuis

NH,CI — NH, + HCI
NH, + HCl - NH,CI

3BOpPOTHA peakust

%
NH,Cl  NH,+HCI

Puc. 60. Cxema mipssMoi Ta 3BOPOTHOT peakIriit
PO3KJIaLy i yTBOPEHHS aMOHIIl XJIOPHIY

XimiuHi peakitii, ki ofHOYACHO BiI[6y'BaIOTI)C$I Y IBOX IPOTUJICIKHIX
HarpsiMax (TIpsIMOMY i1 3BOPOTHOMY ), Ha3UBAIOTh 000POMHUMU.

V piBHAHHAX 000POTHUX PEAKIi 3aMiCTh 3HAKA «=» CTaBJSATD JBI
CTPIJIKY, CIIPSIMOBAHI B IPOTUJICKHUX HATIPSIMaX.

O060POTHOIO € peakilis B3AEMOIii BOAHIO 3 HOZOM. Y TBOPEHHS MOJIe-
KyJI rifiporen oxuny (puc. 61, a) — 11e npsiMa peaxitisi, a po3KJaj] yTBO-
PEHOTO MPOAYKTY Ha BOAEHD i o (puc 61, 6) — 3BOPOTHA.

Hy+ 15 = HI + HI =
Hy+lp=2Hl 2HI=Hy+ 1,
Mpsama peakuia
(J%aas® —) | —)
O)evmoe < <

@SSRS | 3sopotua peakuin
L [H :

a 6
Puc. 61. Cxema nipsimoi (@) i 380poTHOI (6) peakliiii yTBOpeHHs!
Ta PO3KJIA/LY TiporeH Hoaumy
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§ 18. O60pOTHI 1 HEOBOPOTHI peakLLii

BuBuaoun KprcTaaoripaTi, B 03HAOMUINCS 3 000POTHOIO peak-
i€, sgKa BiZI6yBa€TbCH i1 Yac CUJIBHOTO HArpiBaHHSI MiJTHOTO KYIIO-
pocy. YrBopioerbest GesBomna cinb kynpyMm(II) cyibdar. 3HeBox-
HIOIOYNCh, KPUCTAIOTIpaT 3MiHI0E 3abapBieHHs. Y TBOpeHa Oe3BOjiHA
cisib Ma€ Gimit KoJtip. AJte SIKIIO /0 Hel 0aTH KiJTbKa Kparesib BOJIH, TO
3abapBiieHHs 3MIHUTBCS Ha morepenHe. [IpsMy it 3BOPOTHY peaxiiito
MOJIaMO TAKWM PiBHAHHSIM:

CuSO, - 5H,0 2 CuSO, + 5H,0.

O6oporHi peakiiii BibyBatoTbest B mpupoi. I1ix uac rpos3u Temie-
paTypa B 30Hi ejqekTpuyHoro po3psary cranosutb 2000 °C, ynacminok
YOro a30T i KMCEHb, 1[0 MICTSAThCS B MOBITPi, B3AEMOAIIOTH MixkK c000I0.
YrtBopioetbea HiTporer(ll) oxcma. Oxmak mpomayKT 1iei peaxinii €
HECTIIIKOIO PEYOBUHOIO I JIETKO PO3KJIAMA€Thcs Ha pearenTu. 11i mpo-

1ecu BioOpaskae Take PiBHSIHHSL:
N, + 0, & 2NO.

% IIICYMOBY€MO BUBYEHE

e XimiyHi peakuii, Wwo BiadyBalOTLCS B OAHOMY HAMNpsiMi i1 3aBepLUYIOTbCS
MOBHMM MNEPETBOPEHHSM peareHTiB Ha NPOAYKTW peakLii, Ha3nBalTb
Heob6OopPOTHUMM.

e XiMiyHi peakuii, sKki ogHO4YaCHO BiAOYBAOTLCA Yy ABOX MPOTUIEXHUX
HanpsiMax, Ha3nBalTb 06OPOTHUMM.

3AB/JAHHA /I CAMOKOHTPOJIIO

1. HasBiTb YNMHHUK, KW Y39TO 3a OCHOBY knacudikaLii XiMiyHUX peakuin
Ha 060POTHI 1 HEOBOPOTHI.
2. CdopmynionTe BUSHAYEHHS peakLLiin: a) He0OOPOTHMX; 6) 06OPOTHUX.
3. HaBepitb npuknagu peakuiin: a) HEOBOPOTHUX; 6) 0OOPOTHUX.
4. YkaxiTb, AKi 3 NOAAHUX peakLiin € HEOBOOPOTHUMN.
AN, +3H,=2NH,
B K,SO, + H,S0, = K,SO, + SOZT +H,0
B2H,0=0,+2H,
I Ba(OH), + H,SO, = BaSO,| + 2H,0
5. JonuuwliTe piBHAHHS peakuiii, NnocTaBTe KoedilieHTU i1 ykaxiTb 0OOPOTHI
peakuji:
a)BaO +H,S0, — ...; 6) AI(OH), + HCl — ... ; B) N, +H, — ... ; 1) K,.SO, +
+HClI— ..;")H,0 > ..; ) HgO 5 ...
6. Migyac B3aemogpii 6apili HiTpaTy 3 HaTPIn kapOoHATOM YyTBOPUBCS Bapiit
kapboHaT macoto 59,1 r. O64ncniTb Macu peareHTiB.
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@ Tema 2. XimiyHi peakduii

7. Hatpin kapboHaT NOBHICTIO NpopearyBaB 3 PO34MHOM Cynb@aTHOI KMUC-
notn macoto 98 r, macoBa 4yacTtka skoi ctaHoBUTbL 0,3. OB64YMChiTb Macu
YTBOPEHOI coni 1 Boau Ta 06’em kapOoH(IV) okcuay.

8. Mig yac KMN’ATIHHA BOOW B YalHUKY 3’ABASETbCSA KapOoHaTHa nniBka,
ska MOCTYNMOBO CTAa€ TOBCTILLIOW. 3anpornoHyinTe AOCTYMHUIA crnocid
OUMNLLEHHS YaliHMKa Bif, KanbLili i MarHin kapboHaTiB 3a y4acTio peakLiit
00OMiHY. HanuuwiTb piBHAHHSA peakuin. YkaxiTb Tun peakuid woao
HanpsMy nepeoiry.

9. BuByaioum peakuii MOHHOro o6MiHy, BM crnocTepiranu, wWo Biadysa-
€TbCs: a) 3HebapBneHHs niadapboBaHOro Po3ynHy nyry; 6) Bunagae
ocapg; B) BuainsetTbcs raa. Minbepitb po34nHM peyvoBUH, OO peakdLii
MK HUMM Bynn cnocTepexyBaHi. HanuwiTe piBHAHHSA B MOJIEKYSIPHIN
i MOHHIN popmax.

.

:Q} INIKABO 3HATH

e Jlocnigxyloun nMOHOBIOBaHI Axepena eHeprii, y4eHi NPonoHyTb HOBI
PO3p0obKU, Y AKUX HYMMANO yBarn NpUAINSioTb COHAYHIN eHeprii. OauH 3 Takmx
MpoLEeCiB — NPOToTUN GOTOCUHTESY. [Na AOCATHEHHSA pe3ynbTaTy BUKOPUCTO-
BYIOTb Lepin(IV) okecua, Wwo NposBase NpUPOLAHY 30aTHICTb HE TilIbKM NOrnHaTH,
a  BUAINATU KNCEHb, 3aNIEXHO Bif, TOr0, HAarpiBa€TbCsl BiH 41 OXONOOKYETHCS.

LLIBenuapcbki AOCNIAHMKN BUKOPUCTANN KBAPLLOBE CKJIO 3 Masolo Liflb-
HICTIO, Y SIKOMY 30CEepemXyeTbCsl COHSIYHEe CBITNO, i CnpsMyBann MOro Ha
uepin(lV) okcma, skmin NOMICTUIM B pe3epByap 3 BoAO Ta kapboH(IV) okcu-
[OM (BYrEKNCNM ra3om). Y pesynbraTi peakLii oTprmanu BoaeHb i kapooH(Il)
OKCWUA, $Ki 3MIYIOTLCH N YTBOPIKOKOTb Nanveo. [MpOoayKTV CUHTE3Y MOXHa
BiNIlbHO 36epiraTn 1 TpaHCNopTyBaTW.

XapakTepHolo 0COBNMBICTIO CUHTE3Y € Te, Lo PiaKiCHO3eMeNbHUIA MeTan
LLepin, 9K BUKOPUCTOBYETLCS, HanyacTile TpanaseTsCs B NpMpoi. Tomy BiH
maTepianbHO BUMOHMA Ta EKOHOMHUI A5 MacOBOro BUPOOHKMLITBA ManmBa.

e BwuxnonHi rasu aBToTpaHCNoOpPTy MICTATb HiTporeH(ll) okcua, wo yTBopio-
€TbCA Y ABUNYHAX BHYTPILLUHLOIO 3ropsiHHA 3a BUCOKMX TemMnepartyp. Ha nositpi
BiH OKMCHIOETLCS A0 HITporeH(IV) okcuay, Sknin po3knagaeTbCs Ha BUXIAHI peyo-
BUHW. Peakuia o6opoTHa: 2NO + O, <__> 2NO,. Ak HacnimoK y MoBsiTPi 3pocTae
BMICT OoKcuKiB HiTporeHy, a nig yac ooty yTBOPIOETLCS HiTpaTHa KucnoTa.

. HABYAJIbHHUH [TPOEKT

I. OOGepiTb camocCTiliHO abo 3 OOMOMOrol BYUTENS TEMY HABYaIbHOro
MPoeKTy 3 TUX, L0 HaBEAEHI HMXYeE.
1. EHOOTEPMIYHI peakuii, ki BAKOPUCTOBYE N0AMHA.
2. EK30TepMiyHi peakuii B XUTTEAIANBHOCTI XVBUX OPraHi3MmiB.

Il. BukoHaiTe npoekT 3 06paHoi Temu.
Il. MpoBeaiTb Npe3eHTaLilo NPOEKTY.
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[MOBTOPIOEMO 11 y3aranbHIOEMO TEMY 2 «XiMi4HI peakLii»

MMOBTOPIOEMO i1 Y3ATAJIbHIOEMO TEMY 2 «XIMIYHI PEAKIIIi»

O3HAKWU KNACUDIKALLIT
XIMIYHUX PEAKLLIN

U

]!

-~

3MiHa KiJb-
KOCTI Ta CKJIaLy
peareHTiB i 1po-
KﬂyKTiB peaxkiii

3MiHa CcTyIeHiB
OKHCHEHHS eJIeMeH-

TiB, 1110 BXO/ISITh
J10 CKJIaJly PEYOBUH

Tennosuit
edexT ximiu-
HUX PeaKIliit

Hampsm
nepebiry

N

Knacudikauisa ximiyHMX peakuiii 3a 3MIHOIO KiIbKOCTi Ta CKNnaay peareHTis
i npoAykKTiB peakuir
Tun BuaHaueHHsa Mpuknapg, 3§1raane
PIBHSHHS
Peaxrii, y peayabrati skmnx Fe + S = FeS; A+B=C
Peakuii  |i3 aBox abo kimbkox pewosun |2CO + O, = 2CO,
CIIOJIyY€HHSI | yTBOPIOETHCS O/HA HOBA
CKJIaJ{HA pEeYOBUHA.
Peaxrii, y pesyabrati sskmnx CaCO, = CaO + C=A+B
Peaxirii 3 OJIHIET CKJIA/IHOI PEYOBUHU | + COQT;
PO3KJIasy | yTBOPIOIOTHCS JBi 200 Gisblre QHQOZ = 2HzO + OZT
HOBUX PEYOBHH.
Peaxiiii mizx mpocroro 2Al +3H,SO, = A+BC=
Ta CKJIAIHOI0 PEYOBUHAMM, = AL(S0,), + 3H2T =AC+8B
Peaxmii | mig gyac akux atomu mpoctoi
3aMillleHHS | PEYOBUHU 3aMilIyI0Th aTOMU
OJTHOTO 3 €JIEMEHTIB y CKJIA/I-
Hill peYOBUHi.
Peaxmii mixx 1BOMa crTaz- ZnCl, + 2NaOH = [AB+ CD =
Peaknii | HuMu pevoBmHAMH, T 9ac = Zn(OH)Zi« +2NaCl | = AD + CB
0OMiHy | SIKUX BOHU OOMIHIOIOTBCS CBO-
iMU CKJIaJJOBUMU YaCTUHAMM.
KNACUDIKALLISI XIMIYHUX PEAKLIA 3A 3MIHOIO CTYMEHSI
OKUCHEHHSA EJIEMEHTIB, LLIO BXOAATb A0 CKJ1IAAY PEHOBUH

il

Peakuiji, wo BigdbyBatoThCH
0e3 3MiHU CTYMNEeHs OKUC-
HEHHS eJIEMEHTIB.

il

OKUCHO-BIQHOBHI — peaklLiii,

L0 BioOyBalTLCH 3i 3MIHOO

CTyneHa OKMCHEeHHA €J1IEMEHTIB.
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@ Tema 2. XimiyHi peakduii

C OKMUCHO-BIAHOBHI MPOLLECHU )
OKUCHEHHS
2-2 +3 -2 +4-2 0
3CO + Fe,O, = 3CO, + 2Fe
BigHOBNEeHHA
BigHoB- Okuc-
HUK HUK

o« |

1. NpregHye enekTpoHu.
2. CTyniHb OKMCHEHHS
3MEHLLYETHCS.

3. BigHOBMIOETLCS.

1. Binpoae enekTpoHu.
2. CTyniHb OKMCHEHHS
3pocTae.

3. OKMCHIOETbCS.

+2 +4

C_2e5C BIAHOBHUK

+3 1]

Fe + 3¢ — Fe OKUCHUK
+2 +3 +4 0

3CO + Fe,0, = 3CO, + 2Fe

4 !

OKWUCHEHHS — npo-
LLeC BifaBaHHS enek-
TPOHIB.

BIAHOBJIEHHST —
NPOLEC NPUELHAHHS
€/IEKTPOHIB aTOMOM.

KisbKicTh €1eKTPOHIB, 10 BiAAa€ 6i0HOGHUK, 3aBKIU TOPIBHIOE

KIJIBKOCTI €JICKTPOHIB, AKi IPUETHYE OKUCHUK.
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[MOBTOPIOEMO 11 y3aranbHIOEMO TEMY 2 «XiMi4HI peakLii»

e N
[o6ip koediuieHTiB 3a J,ONOMOrolo
eJIeKTPOHHOro 6anaHcy
0 +5 +2 2
Cu + HNO, — Cu(NO,), + NO + H,0
0 +2
Cu-28— Cu 3 — BIOHOBHUK
6
+5 +2
N+3e—>N 2 — OKWUCHUK
3Cu + 8HNO, = 3Cu(NO,), + 2NO + 4H,0
- /
e N\
( XIMIYHI PEAKLYT )

4 Heobopomni — N O6opomni — )
peaxiii, mo Biﬂ6}’BaIOTbCH B peaxiiii, o 3a 0THAKOBUX YMOB
OTHOMY HalIpsAMI /10 IIOBHOTO BiZIGyBaIOTHCS Y IBOX MPOTHIIEHK-
IIePETBOPEHHS PeareHTiB Ha IIPO- HUX HATIPAMAX:

JOYKTU PeaKIii: .

- . N, +3H, 2 2NH;
AgNO, + HCl = AgCll + HNO,;

CaCO, 2 CaO + CO,
HBr + NaOH = NaBr +